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BBEJEHUE
[lporpamma mnpeaHasHadeHa sl H3YyYEHHS POOOTOTEXHUKHA M BOBJICUCHHS
ydamuxcs B MPAKTHYECKYIO JAEATEIBHOCTh MO pa3paboTKe M KOHCTPYHPOBAHUIO
yIpaBlsieMbIX ~ Mojeneid Ha 0a3e koHcTpykropa LEGOMindstormsEVS.

[Tporpamma peanuszyetcst Ha 6aze neHtpa « Touka Poctay MOY CII Ne 8

Pazgea 1 «kKoMIuiekC OCHOBHBIX XapaKTePUCTHK 00pa3oBaHMs 00beM,
coJep:KaHue, IVIaHUPyeMble Pe3yJbTaThl
1.1.ITosicHUTEILHASA 3alIMCKA

HomnonHutenbHass o001eoOpa3oBaresbHas — 00IIepa3BUBalOLas MporpaMmma
«Mooenuposanue pobomos» pazpaboTaHa I YUPEKIESHUN ITOMOTHUTEIHLHOIO
00pazoBaHUs JIETEH.

Oo6pa3zoBartenbHas nporpamma «MojenupoBaHue poooToB» coctarieHa B 2021
roay B cootBeTcTBUM ¢ DenepanbHbIM 3aKk0HOM «O0 00pazoBanum» ot Ne 273-D3
29.12.2012 (pen. ot 31.12.2014 r.); Konuenuueit pa3BUTHS TOMOJHHUTEIHLHOTO
o0Opa3zoBaHus JeTeH, YTBEpXKICHHOU pacnopsbkeHueM [IpaBurenbctBa PO Nol726-
p ot 04.09.2014 r.; [locranoBieHueM ['TaBHOTrO rocyJapCTBEHHOIO CAHUTAPHOIO
Bpaua Poccuiickoit ®Pepepanuu «O6 yrBepxkaeHuu CanlluH 2.4.4.3172-14
«CaHUTapHO-ATUJEMUOJIOTHYECKIE TPEOOBAHUS K YCTPOWCTBY, COJACPKAHUIO U
OpraHu3aluy pexuMa paboThl 00pa30BaTENbHBIX OPTraHU3aINil JOMOJIHUTEILHOTO
oOpazoBanus neteit» Ne 41 ot 04.07.2014 r.;

Hanpaenennocms 00noanumenvHoii 00pa3oeamenbHoll RPOZPAMMbL

IIporpaMmMa OTHOCUTCA K TEXHHYECKOM HampasiieHHOCTH. [Iporpamma
OpUEHTHPOBaHA Ha Pa3BUTHE TEXHHUUYECKUX U TBOPUECKUX CIIOCOOHOCTEN U YMEHHI
y4yanmxcs, OpraHu3aLHI0 HAy4YHO-MCCIIEI0BATEIbCKON NEeSTENbHOCTH,
npo(ecCHOHaTBHOTO CAMOOIIPEEIICHHS] YUaIIUXCS.

Hoeu3na oannoii npozpammot

Ha 3ansatusx netu yuarcs, wurpas u, wurpas, - ydarcs! PebGsta B urpoBoit
(dopMe pa3BUBAIOT MHKEHEPHOE MBIIIJIEHUE, MOJIYYalOT MPAKTUYECKUE HABBIKH

npu cbopke pobota. B xome cOOpKM HIKOIBHUK YYUTCS OPUEHTUPOBATHCSA B
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yepTexkax, palioHaIbHO OPraHU30BBIBaTH padboTy. OOpa3oBaTenbHas mporpamma
BHEYPOUHOU  JIEATENTBHOCTH 10 TmporpamMmme «OCHOBBI  POOOTOTEXHHUKM)
HallpaBJieHa Ha NOMJIEPKKY CpeAbl JUisl JIETCKOrO HAay4YHO-TEXHHYECKOTO
TBOpPYECTBA MW  O0ECHEYEHHE BO3MOXKHOCTH CaMOpEaIM3aluy  YYalllUXCs.
CoBpeMeHHas IIKOJIa MEHSETCS: BaKHA HE CyMMa Te€X 3HAHHM, KOTOPbIE MOIYYUT
YUYEHHUK, a BaXXEH JUYHOCTHBIA pocT. IlosTomMy coxaepxkaHue mHporpamMmsl
HAIpaBJICHO W Ha CO3JaHUE YCJIOBHUU JUIsl Pa3BUTHUS JIMYHOCTU PeOCHKA, pa3BUTHE
MOTHBAIMH JIMYHOCTH K MTO3HAHHUIO U TBOPYECTBY, OOECIIEYEHUE IMOLMOHAIBHOTO
Onmaronosyuusi peOeHKa, MPUOOIICHUE OOyYaroImMXcs K O0OIIeueT0BEYECKUM
LHEHHOCTSIM W 3HAaHMSIM, WHTEJIEKTYaJbHOE U JYXOBHOE Pa3BUTUE JIMYHOCTH
pebeHka.

AKkmyanvHocmb

OnHoil w3 BaxHbBIX mpoOnemM B Poccum sBiusioTcs e€ HeIocTaToyHas
00€eCleYeHHOCTh HMH)KEHEPHBIMU KaJpaMH M HU3KUH CTaTyC HWHXKEHEPHOTO
oOpazoBanus. Ceituac He0OXOIMMO BECTH MOIYJIsIpU3aIMIo Tpodeccun HHXeHepa.
NuTeHncuBHOE MCHONb30BaHUE POOOTOB B OBITY, HA MPOU3BOJCTBE U ToJie 0Os
TpeOyeT, 4TOOBI MOoJIb30BaTeIM 00Jaald COBPEMEHHBIMU 3HAHUSMH B 00JacTH
ympaBiieHus poOOTaMu, YTO MO3BOJUT Pa3BUBaTh HOBBIC, YMHbIE, O€30MacHBIC U
0ojiee MPOJBUHYTHIE ABTOMATHU3UPOBAHHBIE CUCTEMBbL. HeoOXonumMo MpUBUBATH
MHTEPEC YUAIIUXCS K 00J1aCTh POOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CHCTEM.

Takke naHHass mporpaMmMa JacT BO3MOKHOCTh INKOJbHHKAM 3aKpENHUTh H
NPUMEHHUTh Ha MPAKTUKE IOJYYEHHBbIE 3HAHUS [0 TAaKUM JUCHUIUIMHAM, Kak
MaTeMaThKa, pusnka, nHHOPMATHKA, TEXHOJOTH. Ha 3aHATHAX TT0 TEXHHYECKOMY
TBOPUYECTBY Y4YalllMECs CONPHUKACAIOTCS CO CMEXHBIMH 00pa30BaTEIbHBIMU
oOnacTsiMu. 3a CYET HCHOJb30BAHMS 3alaca TEXHUYECKUX [MOHATUH U
CIICHMAIBHBIX TEPMHUHOB PpACIIUPAIOTCI KOMMYHHUKATHBHBIE (DYHKIMU S3bIKA,
yrayOist0TCS BO3MOKHOCTH JIMHTBUCTHYECKOTO pa3BUuTUs oOyvaronierocs. /JJannas
nporpamMma MO3BOJISIET CO3JaTh YHUKAIBbHYIO OOpa3oBaTENbHYIO Cpeay, KOoTopas
CIIOCOOCTBYET Pa3BUTHIO HMHXKEHEPHOIO, KOHCTPYKTOPCKOTO MbIIUICHUS. B

npouecce padotsl ¢ LEGO EV3 yueHukM npuoOpeTaroT OMNBIT pEeUIeHUs Kak
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TUTIOBBIX, TaKk U HEMAOJIOHHBIX  3aJa4 IO KOHCTPYUPOBAHMUIO,
IpOrpaMMHUpPOBaHUI0, cOOpy JnaHHbIX. Kpome Toro, pabora B KOMaH[E
CrocoOCTBYeT (OPMHUPOBAHMIO YMEHHUS B3aMMOJIEHCTBOBATh C COyYEHUKAMH,
dbopMynHpOBaTh, AaHATU3UPOBATH, KPUTHIECKU OIICHUBATH, OTCTAUBATh CBOM HJICH.

Ileoazozuueckaa uenecoodpazHocmov npozpammsl  OPUCHTUPOBAHA  Ha
BBITIOJTHEHUE TPEOOBaHUNW K COJACPKAHUIO JIOTOJHUTEIBHON IesSTEIbHOCTU
IIKOJIBHUKOB, & TAK)XK€ HAa MHTErPALUI0 U JOIMOJIHECHHUE COJEPKAHUSA MPEIMETHBIX
nporpamMMm. KoHcTpyupoBanue poOOTOB — 3TO  TpeboBaHue BpemeHu. Jns
CETOJIHSIIIHUX MPOJBUHYTHIX IIKOJIHHUKOB 3TO BOCTpeOOBaHO, MHTEpecHO. JleTn
— HEYTOMHUMBbIE KOHCTPYKTOPBI, HMX TEXHHUUYECKHUE PEUICHUS OCTPOYMHBI H
opuruHaibHbl. O4e€Hb BAXKHO BOBpPEMSI  OINPEAECIINTh, HAIPABUTh W Pa3BUBATh
TBOPUYECKU TEXHUYECKUM MOTECHUUAI JIETEU, MPEAOCTABUTH BCE BO3MOXXHOCTH
st GOpMHUPOBaHUS W Pa3BUTUA UX  HHXKEHEPHOTO  MBIIUJICHUS |
npodeCCUOHAILHOW OpHEeHTaIuu. Mojenu, KOTopble, COOUpAIOT JETH, CIIyXkaT
OTJIMYHBIM OOYyYalIIUM MaTepHaioM. YueOHbIe 3aHATUS TO0 POOOTOTEXHUKE
CITOCOOCTBYIOT Pa3BUTHUIO JCTCKOIO BOOOPa)KEHHS W TBOPUYECKUX CIIOCOOHOCTEH,
HAKOIUICHUIO TIOJIE3HBIX 3HAHUU, (OPMUPOBAHUIO AOCTPAKTHOTO W JIOTHYECKOTO
MBIIIJIEHHUS, KOHCTPYKTOPCKHX, HWHXXEHEPHBIX W OOIEHAYYHBIX HaBBIKOB.
[Tomoraror no-apyromy IOCMOTPETh Ha BONPOCHI, CBSI3aHHBIE C H3Y4YECHUEM
€CTeCTBEHHBIX  HAayK, HH(POPMAIMOHHBIX  TEXHOJOTMH W  MaTEMaTHKH.
CrocoOCTBYeT pa3BUTHIO PEUd, TPOCTPAHCTBEHHOW OpHEHTAIUU, 00ECTIeUnBaAIOT
BOBJICUCHUE YYAIIUXCS B HAYYHO-TEXHUYECKOE TBOPYECTBO U JAIOT BO3MOKHOCTH
0 MaKCUMyMY PE€an30BaTh TBOPUYECKUE CIMOCOOHOCTH. AKTYaJhbHO BOCIIHTAHHE
JUYHOCTH C KPEaTHBHBIM MBIILIICHUEM, 00Iamaromnieil 6a30BbIMH TEXHHYECKUMHU
YMEHUSAMH, HO CIOCOOHON MPUMEHUTh UX B HECTAHJAPTHOU CUTYaIIUH.

OmauuumenvHvie 0COOEHHOCIMU NPOZPAMMDbL

B npouecce TeopeTtmyeckoro OOy4YeHUsT BOCHUTAHHUKH 3HAKOMSTCS C
Ha3HAYCHUEM, CTPYKTYpOH M YyCTpPOHCTBOM pOOOTOB, € TEXHOJOTHYECKUMU
OCHOBaMHU COOpPKH M MOHTa)kKa, OCHOBAMH BBIYMCIUTEIILHON TEXHUKH, CPEACTBAMU

otoOpakeHuss uH(popmaruu. IIporpamMma coOaepXUT CBEACHUS 110 HCTOPUU
5



COBPEMEHHOMN 3JIEKTPOHUKHU, THPOPMATUKU U POOOTOTEXHUKHU, O BEAYIIMX YUEHBIX
U UHXXEHEpax B 3TOW 00JacTH M MX OTKPBITUSX C LEIbI0 BOCIUTAHUS MHTEpeca
yyammxcsi K Npo(ecCHOHATBHON NeATeIbHOCTH, HANpaBICHUSIM pPa3BUTUS U
HepCreKTUBaM poOOTOTeXHUKH. [IporpamMma BKIIOYaeT MPOBEJCHHE MPAKTUKyMa
HAQUMHAIOWIETO0 POOOTOTEXHUKA, BKIIOYAIOLIETO MPOBEACHHE JIabopaTOpPHO-
NPaKTUYECKUX, UCCIIEIOBATEIBCKUX PadOT M MPHUKIAIHOTO MPOrpaMMupoBanus. B
XO0Jie CIENHaTbHBIX 3aJaHUil BOCIUTAaHHUKK MTPHUOOpPETArOT OOIIe-TPYyA0BBIC,
CHelyaibHble W MpPo(ecCHOHANbHbIE YMEHUS W HaBBIKM 1O COOpPKE TOTOBBIX
poOOTOB, WX NPOrPaMMHPOBAHHIO, 3aKpEIUIIEMbIE B TpoOIecce pa3pabdOoTKu
npoekra. CopeprkaHne MPAKTUIECKUX padOT U BUIbI IPOEKTOB MOTYT YTOUHSTHCS,
B 3aBUCHMOCTH OT HAaKJIIOHHOCTEH yJaluxcs, HATMIHsI MaTepHalioB, CPEACTB U Jp.

Jiis peanu3aiiyi IporpaMMbl HCTIONB3YIOTCS 00pa30BaTelbHbIe KOHCTPYKTOPHI
¢upmer  Lego, kouctpyktop LEGO MINDSTORMS Education EV3. On
npenacrapisier co0oil HAOOp KOHCTPYKTUBHBIX JI€Tajel, MO3BOJSIOMIUX COOpaTh
MHOTOYHCIICHHbIE BapUAHThl MEXAaHM3MOB, Ha0Op JaTYMKOB, [JBUTATEIH H
MUKpoKomIbioTep EV3, KOTOpBIit yripaBiseT Bceit TOCTpOeHHOM KOHCTpyKiuen. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wuper HeoOxomumoe
IPOrpaMMHOE 0OeCTICUCHHE.

[TpocToTa B HOCTPOCHUU MOJEIU B COUYETAHUU C OOJIBIIUMHU KOHCTPYKTUBHBIMU
BO3MOKHOCTSIMM KOHCTPYKTOPA IMO3BOJIAIOT JI€TSIM B KOHIIE 3aHATHS YBUICTb
C/I€TIaHHYIO CBOMMH PYKaMU MOJIEJIb, KOTOPasi BHIMOIHIAET NOCTABICHHYIO MU XKe
camMuMH 3a7a4y. [Ipu mocTpoeHnn MOzenu 3aTparuBaeTcss MHOKECTBO MPOOIIeM U3
pa3HbIX o0nacTel 3HaHUS — OT TEOPUU MEXAHHUKH JI0 TICUXOJIOTUH.

Aodpecam npozpammul

IIporpamma mnpenHa3sHayeHa UL yqammxess  11-14 ner. B kpyxkok
OPUHAMAIOTCS  BCE  JKEJAIOIIME  Y4Yall[decsl, YBJICUYECHHbIE  TEXHUYECKUM
TBOPYECTBOM, JIIOOSAIINE TBOPUTH, HHTEPECYIOLTNECS] HOBUHKAMHU POOOTOTEXHUKH,
0e3 mpeaBapuUTENbHBIX HCHbITaHWA. KommuecTBo yuammxcs Ao 15 denmosek.
[IporpamMma paccuuTana Ha JIeTe pa3HOTO YPOBHSI Pa3BUTHS, BOBMOXHO 00ydeHne

I[GTCI\/’I C OTpaHNUYCHHBIMH BO3MOKHOCTAMHU 300POBbA.



YpoBeHb NporpaMmal, 00beM M CPOKH peaTu3ainum.
YpoBeHb MporpamMMsbl - 0a30BBIH.
[Iporpamma paccuntana Ha 1 rog 00yduenusi. Ha uzydenne nmporpaMmbl OTBOIUTCS
34 yaca.

®opma 00y4eHH: OYHASI.

Pexxum 3aHsaTHii: 3aHsATHS TpoBomsATcs 1 pa3 B Hedemo mo 1 dacy.
[IpoaOmKUTENTPHOCTD OJHOTO Yaca cocTaBisieT 40 MUHYT.

OcoGeHHOCTH OpraHu3anvu 00pPa3oBaTEIbHOI0 MPOIECCA: COCTaB TPYMIIbI
Ha TPOTSHKEHUW HM3YYCHHS MPOTPaMMBbI MTOCTOSHHBIA. BO3MOXHO 3admclieHHE B
00bEIMHEHUE YyYallUuXCsi B TE€YEHHWE y4eOHOro roja mocjie coOeceloBaHUs WIH
TECTUPOBAHMSI.

dopmMa U BUABI 3aHATHH MO MPOrpamMMe CIOCOOCTBYIOT (POPMHUPOBAHUIO
HABBIKOB CaMOCTOATEIBHOM HCCIE0BATEIbCKON JIESITEIBHOCTH U CO3JIaHUI0
KOHEYHOTO0 MpOAYKTa — TpoekTa. [ mocTukeHus pe3ynbTara MPOBOAATCS
NPAKTUYECKUEe U TBOpPYECKHUE pPaOOThI, NEJIOBBIE W POJEBBIE WIPHI, IOJIEBHIE
3aHATHUS U DKCKYPCHH.

1.2 Hean u 3agaun

Ilenvy npozpammsi:o0yyeHue OCHOBAM POOOTOTEXHUKH W TPOTPAMMHUPOBAHMS,
dbopMupoBaHUE HABHIKOB KOHCTPYHUPOBAHUS, MOJICTUPOBAHUS U aBTOMATUYECKOTO
ympaBiieHus poOoTamMu.
3aoauu npozpammol:
JIn4HOCTHBIE
K nuyHOCTHBIM 3a7a9aM OCBOCHHUS Kypca MOKHO OTHECTH:
— chopMHUPOBATh KPUTHUCCKOTO OTHOIICHUS K MH(POpMAIMU B H30MPATEIBHOCTH
€€ BOCTIPHSITHS;
— chOpMHpPOBATH OCMBICIICHUSI MOTHBOB CBOHMX JCHCTBUU TIPH BBITIOJHEHUN
3aJJaHUM;
— pa3BUTh JIIOOO03HATEIBHOCTH MPU BBIMIOJHEHUU PA3HOOOPA3HBIX 3aJaHUI;
— pa3BUTh BHUMATEIBHOCTH, HACTOWYMBOCTH, IIEJICYCTPEMJICHHOCTH, YMEHHUE

IPE0I0JIEBATH TPYIHOCTH.



MeranpeaMmeTHbie

KommyHUKaTHBHBIE YHUBEpCAIbHbIC YUEOHbIE 1EHCTBUS:

— cpopMHUpPOBaTh YMEHUS CIYIIATh U IOHUMATh APYTHUX;

— copMHUpPOBaTh U OTPaOOTKa YMEHUS COTIIACOBAaHHO paboTaTh B KOJUIEKTHBE;

— copMHpOBaTH YMEHUS apTyMEHTUPOBATH CBOIO TOUKY 3PCHHUS,

— copMUpPOBATH YMEHHSI YIIPABIATH MOBEJCHUEM MapTHEPAa — KOHTPOJIb, OLICHKA,
KOPPEKLMS €r0 IEHCTBUM.

[lo3HaBarenbHbIE YHUBEPCATIbHBIE YUEOHBIE IEHCTBUS:

— c(hopMUpOBaTh YMEHHUS HAXOJIUTh Pa3HOOOpa3HbIE CIIOCOOBI PEIICHUS 3a/aY;

— c(opMUpOBaTh YMEHHS YyCTaHABIMBAaTh OTHOLUEHUS MEXAY DJIEMEHTaMU
CUCTEMBI;

— chopMHpOBaTh YMEHHUS BBIJCNATh CYIIECTBEHHbIE NPU3HAKK CHCTEMBI U
abCcTparupoBaThCsl OT HECYIIECTBEHHBIX;

— cpopMHUPOBATh YMEHUS COCTABIIATh AJITOPUTMBI U BUTOU3MEHATD U3C y4eToM
3aJIaHHBIX YCJIOBH;

— cpopMHUpPOBaTH YMEHUE MOJIEIMPOBATh U IPEOOPA30BbIBATH OOBEKT.
PerynsTuBHbIe yHUBEpCAIbHbIEC YUEOHBIE IEHCTBU:

— c(hopMUpOBaTh YMEHUS TMPOSIBIATH MO3HABATEJIbHYI0 MHUIMATHBY B y4eOHOM
porecce;

— chopMUpOBaTh YMEHUS IJIAHUPOBaTh U OPraHU30BBIBATH CBOIO JEATEIHHOCTD
JUTSL TOCTHKEHUS 1IEIIH;

— chopMUpOBaTh yMEHHUS OLEHUBATh TIOJTYYCHHBI TBOPYECKUN TMPOIYKT U
COOTHOCHUTB €0 C HAYAJIbHBIM 3aMBICIIOM.

IIpeameTHbIE

Ilepeuiti ypogenvb— cpopmuposams y ooyuaowuxcs:

— OCHOBHBIE TIOHSTHUSI pOOOTOTEXHUKU;

— OCHOBBI QITOPUTMU3ALUY;

— YMEHHSI aBTOHOMHOT'O ITPOTrpaMMUPOBAHMUS;

— OCHOBBI TIporpamMmupoBanus B cpene LEGO EV3;

— YMCHHUA MOAKIIIOYATh U UCITOJb30BATh JATYUKU U IBUT'ATCIIN,



— HaBBIKH pabOThI C MHCTPYKIIMOHHBIMH KapTaMHu.
Bmopoti yposenv— nayuums obyuarowuecs:
— KOHCTPYHUPOBATh pa3iIHuHbIe MOJETU POOOTOB;
— CO3/aBaTh NPOrPaMMBbl I pELICHUS 3a]1a4;
— MCIOJIb30BaTh JaTYUKU U JBUTATENH JUIsl PEIICHUs MPOCTEUIINX 3a1a4.
Tpemuii yposenv— Hayuums ooyuaowuecs:
— WCIIOJIb30BaTh NaTYMKU U JIBUTAaTEIN B CIOXKHBIX 3a/1ayax, MpeyCMaTPUBAIOIINX
MHOT'OBapUAHTHOCTh PELICHUS;
— CO3/aBaTh M 3aUIUIIATh TBOPUYECKUE MTPOEKTHI.
1.3 Coaepxanune nmporpaMMmsl

Y4eOHBIH IJIAH

Ne HaumeHoBaHuUe pa3/ieioB U TeM Bceero Teopus
4acoB /lIpaKTHKA
1 |BBenenne B poOOTOTEXHUKY 2 1/1
2 |KoHctpyupoBanue 9 712
3 |[IporpamMmmupoBaHue 12 6/6
4 |IlpoekTHas 1eATeNbHOCTh B MAJIBIX TPyMHIax 11 714
BCET'O 34

Conep:xxanmne y4eOHOro mjiaHa
BBoaHoe 3aHsATHE
Ucropus mnosiBieHuss TepMuHa «poOoT». IlepBble MeXxaHWYECKHE UIPYIIKH.
ABtromatnueckue ycrpoictBa. Kykibsr-anapounast JK. Bokancona, [Ieepa u Anpu
Apo.
Oco0eHHOCTH yCTPOMCTBA M U3TOTOBJIEHUS MTPOCTEUILINX MEXAHUUECKUX UTPYIICK.
Ilpakmuueckaa padoma: TPOCKTUPOBAHUE U  M3TOTOBICHHE MPOCTEUIINX
MEXaHUYECKUX UTPYIIEK.
«Opranbl 4yBCTB» po00TOB
«Opransl 4yBcTB» po00TOB. OCOOEHHOCTH YCTPONCTBA U U3TOTOBIICHUS «OPraHOB
3peHusl, clIyXa, OCA3aHUD) I MOJIENH podoTa.
Ilpakmuueckan padoma: KOHCTPYUPOBAHME W HW3FOTOBJIEHHE MPOCTEUILNX

«OpraHOB 3pPCHUHA» MU «OPraHoB CilIyXa» C HCIIOJIbB30BAHHCM Ha6op013 THIIA
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«INEKTPOHHBIE KyOUKNY.

HUrposBbie aBTOMaTHYECKHE YCTPOHCTBA

Knaccudukanuu 31eKTpOHHBIX UTP U UTPYIIEK. DK3aMEHATOPHI

u  TpeHaxEpbl. (OCOOCHHOCTH YCTPOWCTBA H W3TOTOBICHHS MPOCTEUIIMX
3JEKTPOHHBIX UTP U UTPYIIEK.

Ilpakmuueckaa pabdoma: W3rOTOBIEHUE MPOCTEUIINX JIIEKTPOHHBIX HWIP U
UTPYIIEK C MCIOJb30BaHUEM J€Tale W Y3JI0B HAaOOpPOB TUIA «DJIEKTPOHHBIE
KyOHKWY.

JABrakymmecsi podoThI

Oco0eHHOCTH U CcHOCOOBI MEPEABMKEHUST B NpHUpoAe U TexHuke. OcoOeHHOCTH
YCTPOICTBA HCIIOJIHUTENbHBIX MEXaHU3MOB, OO0ECHEUYMBAIOLIUX MEPEIBUKEHUE
TEXHUYECKUX YCTPONCTB MO TBEPAOWM MOBEPXHOCTU. OCOOEHHOCTH YCTPOWCTBA U
W3TOTOBJICHUS PA3JIMUHBIX ABUTATENCH JJ11 MOjesie poOOTOB.

Ilpakmuueckaa padoma: TPOESKTUPOBAHUE UM U3FOTOBICHUE MEXAHU3MOB
JBUTATENIEH ISl MOJENIe poOOTOB.

OcCo0eHHOCTH YCTPOMCTBA M M3rOTOBJICHHS] MCIOJHHUTEIbHBIX MEXaHU3MOB
JJIS MoJ1eJi podoTa

Knaccudukaiys HCIOTHUTENBHBIX MEXaHU3MOB [0 TPHUHIMIY JACHCTBUA, IO
(GYHKIIMOHAIBHBIM U KOHCTPYKTHUBHBIM TMpu3HaKaM. OCOOEHHOCTH YCTpONCTBa
MEXaHU3MOB, 00ECTICUMBAIONIUX TIEPEABIKEHIE MOJIENH (IIaroBble, TYCEHUYHEIE,
KOJIECHBIE  MEXaHU3Mbl) W  MEXaHU3MOB 3axBaTa (MHEBMO-, JJIEKTpPO-,
TUJIPOMEXAHU3MBI U JIP.).

Ilpakmuueckaa pabdoma: TPOESKTUPOBAHWE U H3TOTOBJICHHE MPOCTEUIINX
UCIIOTHUTEIBHBIX MEXaHU3MOB MOJIENIA poOOTa.

«IIpogeccun» podoToB

Paznuunbie «mpodeccun» pobotoB. IIpombiniieHHble  poOOTHI.  P0OOOTHI-
UCCJIEI0BAaTEIN KOCMOCA U OKEAHCKUX ITyOuH.

Ilytn co3naHusg HCKYCCTBEHHOTO HWHTeUIeKTa B OyaymeM. IlepcrieKTuBBbI
IPAKTUYECKOTO UCIIOJIb30BAHUSI POOOTOB.

Hpakmuuecmm pa6oma: IMOATOTOBKA M IMPOBCACHUC KOHKYpPCa Q)aHTaCTI/I‘ICCKI/IX
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IPOEKTOB POOOTOB.
ITIpoMbINLIEHHBIH JU3alH M TEXHUYECKAsl 3CTETUKA B 0popMiIeHUH MOaeJel
po0oTOB
3aKOHBI KPACOTHI U UX MPOSBICHUS B 0hopMiIeHHH Mojienei poboToB. [loaroroBka
KOHKYpCa FOHBIX IN3aHHEPOB.
Ilpaxmuueckaa paboma: KOHKYPC IOHBIX TU3aHHEPOB.
HNToroasi koHdepeHIUs ¥ BLICTABKA PadoT yyanuxcsi
[lonBeaenue uroros padotsl yyanuxcs. [loqroroBka 1okiaaaos,
pedeparoB, MNPUCTEHAOBBIX MaTEpUAIOB JUIsi UTOTOBOM  KOH(EPEHIIHH.
3aBepiieHue CO3/1aHusl MOJEJIeH poOOTOB JJis UTOrOBOM BbICTaBKHU. [loaroroBka
TEXHUYECKOM JOKYMEHTAIlMM K HW3TOTOBJIEHHBIM MojensM. OdopmieHue
MIOMEIIEHUS BHICTABKH.
Ilpakmuueckaa paboma: npoBeeHre KOH(OEPESHIIMU U BBICTABKU JIYUIINX pabOT
JeTel 1, BO3MOXKHO, paboT Ienarora.

1.4 Ilnanupyembie pe3yJabTaThI
JINYHOCTHBIE
K 1u4HOCTHBIM pe3ysibTaTaM OCBOCHMS Kypca MOKHO OTHECTH:
— (popMupoOBaHHE KPUTHUUYECKOTO OTHOIIEHHUS K MHGOPMAIIMA U U30UpATEeIbHOCTH
€€ BOCIIPUATHS;
—  ¢opMHUpOBaHHE  OCMBICICEHHS  MOTHUBOB  CBOMX  JICUCTBUI  mpu
BBIOJIHCHUN3aIaHUM
— pa3BUTHE JTFOOO3HATEIILHOCTH TIPH BBIMIOJIHEHUN Pa3HOOOPA3HbIX 3a/1aHH;
— Ppa3BUTHE BHUMATEIBLHOCTH, HACTOMYMBOCTU, UEICYCTPEMIICHHOCTH, YMEHUE
IPEO0I0JIEBATh TPYAHOCTH.
MeTtanpeameTHble
KoMmmyHMKaTHUBHBIE YHUBEpCATIbHBIC YUCOHBIEC ICUCTBUS:
— (hopMupOBaHUE YMEHHUS CIYIIATh U IOHUMATh JPYTUX;
— (hopMupoBaHUEe U OTPAOOTKA YMEHHUSI COTIIACOBAHHO Pa00TaTh B KOJUICKTUBE;
— (hopMupoOBaHUE YMEHHS apTyMEHTHUPOBATh CBOIO TOUKY 3PEHUSL;

— ¢opMHUpOBAaHUE YMEHUS YNPABIATH MOBEJICHUEM MTapTHEPA — KOHTPOJIb, OLIEHKA,
11



KOPPEKLHUSI €ro IEUCTBUM.

[To3HaBatenbHbIC YHUBEPCATbHBIC YUEOHBIC JIEHCTBUS:

— (hopMupOBaHHE YMEHHS HAXOJIUTh Pa3HOOOpA3HbIE CIIOCOOBI PEIISHUS 3a/1a4;

— (opmupoBanre yMeHHS yCTaHABIMBATh OTHOIICHHS MEXIY OJIEMEHTaAMU
CHUCTEMBI;

— ¢opMUpOBaHUE YMEHHS BBIJACISTH CYIICCTBEHHBIC TPU3HAKA CHUCTEMBI U
a0CTparupoBaThCsi OT HECYIIECTBEHHBIX;

— (popMHpOBaHNE YMEHHUSI COCTABIIATH AJTOPUTMblI U BUJIOU3MEHATh UX C YUYE€TOM
3a1aHHBIX YCJIOBUH;

— (hopMupOBaHHE YMEHHE MOJICIIUPOBATH U MPEOOPa30BbIBATH OOBEKT.
PerynsTuBHbIE YyHUBEpCAIbHBIE YUEOHBIEC ICHCTBUS:

— (popMupoBaHHE yMEHUS MPOSBISITH MMO3HABATEIbHYIO WHUIIMATUBY B yu4eOHOM
IpolLeCCe;

— (opMHpOBaHHE YMEHHUS IUIAHUPOBATh W OPTraHU30BBIBATH CBOIO JACSTEIBHOCTH
JUISL JOCTHKEHUS LETH;

— (opmupoBaHre yMEHHS OICHUBATH MOJYYEHHBI TBOPYECKUM NPOIYKT U
COOTHOCHTb €T0O C HaYaJIbHBIM 3aMbICIIOM.

IIpeameTHbIe

B pe3yibTaTe n3ydeHusi Kypca ydammecsi J0JKHbI:

3HATL/MIOHUMATh

— POJb U MECTO POOOTOTEXHUKH B )KM3HU COBPEMEHHOI'O OOIIECTBA;

— OCHOBHBIE CBEJCHHE U3 UCTOPUU Pa3BUTHSL poOOoTOTeXHHMKU B Poccuu u
MUpE;

— OCHOBHBIX TOHSTHS POOOTOTEXHUKH, OCHOBHBIC TEXHHUYECKUE TEPMHHBI,
CBS3aHHBIE C TMPOIECCAMU KOHCTPYUPOBAHUS M MPOrPaMMHUPOBAHUS
poOOTOB;

— TpaBwWia U MEPbl 0E€30MACHOCTH MPHU PabOTE C IEKTPOUHCTPYMEHTAMU;

— oO1ee yCTpOoMCTBO U MPUHITUIIBI ACUCTBUSI pOOOTOB;

— OCHOBHBIC XapaKTCPHUCTUKHN OCHOBHBIX KJIACCOB pO6OTOB;
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YMETH

OOIIyI0 METOJIMKY pacdyeTa OCHOBHBIX KHHEMATHUYECKUX CXEM;

MOPSIIOK OTHICKAHWSI HEHUCIIPABHOCTEH B PA3IMYHBIX POOOTH3MPOBAHHBIX
CUCTEMAX;

METOJMKY MPOBEPKH pabOTOCTIOCOOHOCTH OTACTHHBIX Y3JIOB U JICTANICH;
OCHOBBI ITOMYJISIPHBIX S3BIKOB MTPOTPaMMHPOBAHHS,;

mpaBuia TEXHUKH OE30MacHOCTH MpU paboTe B KaOWHETE OCHAICHHBIM
AIEKTPOOOOPYAOBAHUEM;

OCHOBHBIC 3aKOHBI JJICKTPUYECKHUX IIeTIeH, MpaBuia OE30MacHOCTH TpHU
paboTe C DJICKTPUYECKUMHU IIETSIMHA, OCHOBHBIC PaIUOAJICKTPOHHBIC
KOMITOHEHTHI,

OTpeeTICHHUS POOOTOTEXHUIECKOTO yCTPOMCTBA, Haumboee
pacTipocTpaHEHHBIE CUTYAIH, B KOTOPHIX IPHUMEHSIOTCSI pOOOTHI;

UMETh TIPEACTABJIICHHUS O TMEPCHEKTUBAX Pa3BUTHS POOOTOTEXHUKH,
OCHOBHBIE€ KOMITOHEHTHI MPOTPAMMHBIX CPEJ;

OCHOBHBIC TIPUHIIMIBI KOMIBIOTEPHOTO VIPABICHHS, HA3HAUYCHHUE U
MOPUHITUIIEL  pa0OTHl  I[BETOBOTO, YJIBTPA3BYKOBOTO JaTuWKa, JaTYUKa
KaCaHWs, Pa3INYHBIX UCIIOJTHUTEIBHBIX YCTPOUCTB;

pa3TuYHbIC CIIOCOOBI TIEpPEIayl MEXaHWYECKOTO BO3JCHCTBUS, pa3IMYHBIC

BUJbI IIaCCHU, BUABI 1 HA3HAYCHUEC MCXaHNYCCKUX 3aXBAaTOB,

coOupaTh MPOCTEHUIIINE MOJISTH C UcIoiab3oBanueMm EV3;

CaMOCTOSAITETILHO TIPOEKTUPOBaTH W CcoOWpaTh U3 TOTOBBIX JeTajei
MaHUITYJISTOPBI U POOOTOB Pa3IMYHOTO HA3HAYCHUS,

WCMOJIb30BaTh I MOPOTrpaMMHUPOBaHUS  MHUKpokommbiorep  EV3
(nporpammupoBaTh Ha aucmiiee EV3)

BJIAJ€Th OCHOBHBIMH HaBBIKAMH pabOThl B  BHU3yaJIbHOU  cpeje
MPOTPpaMMHPOBAHUS, TMPOTPAMMHUPOBATH COOpaHHBIE KOHCTPYKIIMU IO
3a7la4¥ Ha4yaJIbHOTO YPOBHS CJIOKHOCTH;

pa3pabaTbiBaTh W 3alKCHIBATh B BU3YalbHOW Cpejlie MPOrpaMMHUPOBAHUS
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TUTIOBBIE YIPABJICHUS pOOOTOM

M10JIb30BAThCS KOMITBIOTEPOM, IPOrpaMMHBIMHU IPOIYKTaMH,
HEOOXOIMMBIMU 7151 00yUEHUSI TPOrpaMMe;

noadupaTb HEOOXOAMMBbIE JAaTYUKH M HCIOIHUTENIbHbIE YCTPOWCTBA,
coOupaTh MpOCTEHIIME YCTPOMCTBA C€ OAHUM WJIM HECKOJIbKUMHU
JaT4MKaMH, cOOMpaTh U OTIAXKUBATh KOHCTPYKIMK 0a30BbIX pOOOTOB
NPaBWIBHO BbIOMpaTh BUJ IepeJaud MEXaHUYECKOro BO3ACUCTBUA IS
pa3IMuYHBIX TEXHUYECKUX CHUTYyalllil, coOupaTh IEHCTBYIOLIUME MOJEIU
pOOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

BCCTH HHAUBUAYAJIBbHBIC U I'PYIIIIOBBIC NCCIICIOBATCIILCKUC pa6OTI:I.

1. 5 Kajgennapubliii yaeOHbIH rpaguk

peanu3anuyd  JOMOJHHUTEIRHONH  00meo0pa3oBaTeIbHON  00IIepa3BUBAIOIICH

nporpaMMmbl«MojienpoBaHue poOOTOBY»

HA Hara Hara Bcero KoanuectB | Pexxum

_____y4yeOH | Hayaja OKOHYAHUSA | YUeOHBIX 0 Y4eOHBIX | 3aHATHH

bIii 1O o0yuyeHus1 | o0yyeHUs1 | Helxesb 4acoB

T'on no no

o0yueHus NMporpaMm | mporpamMme

e

1 ron 34 34 1pa3zB
HeJento 1o 1
aKaj. yacy
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Paznen 2 «KoMiiekc OpraHu3animiOHHO-NEeJArOrH4eCKUX YCJIOBHI,
BKJIIOYAINHA GopMbI aTTECTALMI
2.1. YciaoBus peaauzanuu
Kommbrorep s neparora;
IIPOEKTOD;
MHTEPAKTUBHAS JOCKA;
JETCKUE HOYTOYKHU — 15 mTyK;
koHcTpyktop LEGO Mindstorms EV3 — 4;
nporpamMmHoeodecnieuenue LEGO Education Mindstorms Software;
KOMIUIEKT 3a/IaHUMH.

KaagpoBoe oOecnmeveHue: i1 YCIEIIHOTO PENIEHUS MOCTABJICHHBIX B
nporpaMme 3afad TpeOyercs IMenaror, yMmesno HCHoiab3yroumi 3¢ ¢GeKTUBHbIE
dbopMbl pabOThl, KMEIOIIUA  TBOPYECKOE OTHOIIEHHE K 00pa30BaTeIbHOMY
poleccy.

[legaror AOMKEH HMMETh COOTBETCTBYIOIIEE OOpa3OBaHME: MEAArOTHYECKOE.
JIM4HOCTHBIE XapaKTEPUCTUKHU JOKHBI COOTBETCTBOBATH TPEOOBAHUAM CHEIU(PUKU
paboThl C NIEThbMHU: KOMMYHHUKATHUBHOCTb, JAOOpPOXKENATEIbHOCTh, MeJaroruuyeckast

OTHKd, aKTUBHOCTbD.

2.2. @opMbl aTTECTALUM
OCHOBHOI TpOLENYpOH WTOrOBOM OLEHKH JOCTHKEHHUS PpPE3YyJbTAaTOB SBIISETCS
BBICTaBKA.
Dopmbl KOHMPOTIAL:
- colecenoBaHUs, HWHJMBHIYyalbHbIE KOHCYJbTAallUHM, Oecela, TECTUPOBAHUE H
AHKETUPOBAHUE, HAOJIOIEHUS, UTOTOBBIE 3aHSTHS.
Dopmvl no0GeOeHUs UNO208 Peanu3ayuu NPoOPaAmMMbl.
[IpoBoauTCs UTOrOBas arTecTalrs — BBICTABKA TIOCTHXKEHUIA.

2.3. OueHo4YHbIC MATEPHAJIBI

Jis  ompeneneHuss JOCTMKEHUH — ydallUMHUCA — TUIAHUPYEMBIX — PE3yJbTaTOB

HCIIOJB3YIOTCA CIICAYIOINE TMArHOCTUYCCKUEC MCTOANKM:
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- caMocTosATeNIbHAs padoTa.
- TBOpUeckKas pabora,
- y4acTHE€ B BBICTaBKaX, KOHKYpCaXx,
- TBOPYECKUM OTYET,
OrneHoyHas AeATEIbHOCTh PEAIN3yeTCsl IOCPEACTBOM M3YUEHUS 00pa30BaTEIbHBIX
PE3YNBTATOB, IEMOHCTPUPYEMBIX yUAITUMUCH.
2.4. Meroanuyeckue MaTepHabl

Onucanue MeTOA0B O0YUCHUSA:
O0bACHUMENbHO-ULTIOCMPAMUBHDBLI MEeMO0 00)YeHUs]
- yyammecs TMOJIy4aloT 3HAaHHUA B XoJe Oeceipl, OObSICHEHHUS, AUCKYCCUU, W3
y4eOHON WM METOIMYECKON JTUTEepaTyphl, 4epe3 IKpaHHOe ocodue.
Penpooyxkmuesnuiii memoo obyuenus
- JIeATENhbHOCTh yYAIIMXCSd HOCHUT QJITOPUTMHUYECKHI XapakTep, pabora
BBITIOJIHAETCA 1O MHCTPYKUUSAM, NPEINUCAHUAM, MpaBUJIaM B aHAJOTUYHBIX,
CXOJIHBIX C TTOKa3aHHBIM 00pPA3IOM CUTYAIUSX.
Memoo npobremnozo uznodicenus 8 00yyeHuu
- IPEXJe YeM Hu3JlaraTb Marepual, Nepell ydauuMucs HeoOXOJIMMO MOCTaBUTh
npoOieMy, cpopMyIMpOBaTh TMO3HABATEIBHYIO 3aj7ady, a 3aTeM, pPacKpbIBas
CUCTEMY JIOKa3aTEelIbCTB, CpPAaBHUBAsA TOYKH 3pPEHUS, pPa3IUYHbIC MOIAXOIbI,
MOKa3aTh CMOCO0 pEeIIeHHus] TOCTaBIEHHON 3a7add. Y4damuecs CTaHOBSTCS
CBUJIETEIISIMU M COYYaCTHUKAMU HAYYHOTO MTOUCKA.
Yacmuynonouckogbulil, Uy 26PUCTNUYECKUL MeMOO 00YYeHUs]
- 3aKJIIOYaeTCs] B OPTraHM3aIlMid aKTUBHOTO TOWCKA PEIICHHs] BBIABUHYTHIX B
oOydeHnH (WM CaMOCTOSTEIbHO CPOPMYyTHPOBAHHBIX) MO3HABATEIHHBIX 3a7a9 B
XO0JI€ TIOATOTOBKH U Pean3allii TBOPYECKUX MMPOEKTOB.
Hccneoosamenvckuil memoo oOyueHus.
- ydYalggecsi CaMOCTOSITeTbHO H3Y4YalOT OCHOBHBIE XapaKTEPUCTHKU MPOCTHIX
MEXaHU3MOB U JaTYNKOB, paOOTAIOIIMX B MOJCIH, BKIIOYAs phlUard, 3y0daThic W
pEMEHHBIE TIepeladyH, BEAYT HAONIOJCHHUS W W3MEPCHHUS W BBITIONHSIIOT JIPYTUe

JIEUCTBUS IMMOUCKOBOIO Xapakrepa. MlHuuuaTuBa, caMOCTOSTENIbHOCTh, TBOPUYECKUN
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MIOUCK TIPOSIBIIIIOTCS B UCCIIEI0BATENIbCKON eI TEIbHOCTH HanboJiee MoHo.
@dopmbl  OpraHu3aK  00pa30BAaTEILHOTO Tpollecca - WHIWBUIyaJIbHAs,
VH/IUBUYaJIbHO-TPYNIIOBAass W TPYIIOBAs.

@opMbI  OpraHu3alMKM y4eOHOIO 3aHATHS - 3alUTa IPOEKTOB, WIPa, JIEKIUS,
«MO3TrOBOM WITypM», HaONIOJEHUE, OJHMMIMNAAA, MPAKTUYECKOE  3aHSITHE,
pe3eHTanus, CcopeBHOBaHue. llemarormdyeckne  TEXHOJOTMH - TEXHOJOTHS
UHAUBUAYaIU3alU OOy4YEeHHs, TEXHOJOTHUs TPYHIOBOro OOY4YEHHs, TEXHOJIOTHUS

pPa3BUBAOLIICTO O6y‘-ICHI/ISI, TEXHOJIOTUSI  MCCJIEIOBATEIbCKOM JACATCIIbPHOCTU,

TCXHOJIOTHA HpO@KTHOfI JACATCIIBHOCTH, TCXHOJIOTHA I/IFpOBOﬁ
ACATCIIBHOCTH, KOMMYHUKATUBHAsA TCXHOJIOTUS O6y‘—IeHI/IH, TCXHOJIOTHUA
KOJIJICKTUBHOU TBOp‘IGCKOﬁ JACATCIIPHOCTU, TCXHOJIOTHA peICHUA

n300peTaTeIbCKUX 3aa4
AJITOpUTM Y4eOHOIr0 3aHATHS:
3aHsATHE BKIIOYAET B ce0s1 HECKOJIBKO 3TAIOB:
Obwas yacmv: OPraHU3ANMOHHBIA MOMEHT, IIOCTAHOBKAa TEMBbI 3aHATHUS,
PUMEHSIEMBIC METOJIbI U TIPUEMBI, (hopMa 3aHATHS.
Opeanuzayuonuas cmpykmypa.
- aKTyaJIM3alus 3HaHU#, CIOCO00B JIEUCTBUS, (POPM JOCTHKEHUS PE3yIbTaTOB,;
- CO3/1aHMe TTPOOJIEMHON CUTYAIIMH, BOIPOCHI, MaTEPHAJIbI;
- IOCTAHOBKA IICJICH U 3a7a4 3aHATHUS;
- OTKpPBITHE HOBOTO 3HAHHWS, IPUMEHCHHE IIPUEMOB M HABBIKOB pPaOOTHI,
dbopMupoOBaHHUE YMEHHUM, HABBIKOB I10 U3YYSHHIO HOBOT'O MaTepHalIa;
- yueOHBbIE IEUCTBUS IO PeaTN3alliy 1IN U 33729 3aHSATHUS;
- peduekcus: oObEKTHUBHAs OIEHKA JOCTUTHYTHIX pe3yJIbTaTOB, paboTa Haj

OIIHOKAMU.
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8.
9.

2.5 Cniucok aureparypbl
Oscsannnkas, JI.KO. Kypc mporpammupoBanus po6ora LegoMindstorms
EV3 B cpene EV3: uzn. Bropoe, nepepad. u momon. / JIL.KO. OBcsuuikas,
J.H. Oscsaunkuii, A.JI. OBcsuurkuii. — M.: «Ilepo», 2016. — 296 c.;
Komocor JI. I'. IlepBoeiii mar B poOotorexHuky. Ilpaktukym ams 5-6
kiaccoB\ JI. I'. Konocos. — M.: BUHOM. Jlabopatopust 3Hanwmii, 2012 — 292
c.

biior-coobuiectBo moOuteneil podotoB Jlero ¢ mpumepamu Mnporpamm

[DnexTponnsiit pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html
JlabopaTopHble MPAKTHUKYMbl IO MPOrPaMMHPOBAHUIO [ DJIEKTPOHHBIN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

OO6pa3oBatenbHas nporpamma «BBezeHue B KOHCTpyHpOBaHUE POOOTOBY U
rpaguueckuil A3bIK MPOrpaMMUPOBaHUsI poOOTOB [DNEKTPOHHBINA pecypc] /

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

[Ipumepsl KOHCTPYKTOPOB U NPOrpaMM K HUM [DJIEeKTpOHHBINH pecypc]| /

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

[IporpamMmsbl JUIst pobora [ D7eKTpOHHBIN pecypc] /

http://service.lego.com/en-us/helptopics/?questionid=2655

Y4eOHHK 10 MPOorpaMMHUpPOBaHUI0 po0oTOB (WIiki) [DnekTpoHHbIi pecypc] /

Marepuansl CauToB

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-

pOOOTOTEXHUKA

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

http://www.slideshare.net/odezia/ss-40220681

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