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BBEJIEHUE
[Tporpamma mpeaHa3HA4YeHA IS HM3YYEHHS DPOOOTOTEXHHUKH M BOBIICYCHHS
yYaIIUXCsl B MPAKTHYECKYIO JAESTEIbHOCTh MO pa3paboTKe M KOHCTPYMPOBAHHUIO
yInpaBsieMbIXx ~ Mojeleii Ha 0ase koHcTpyktopa LEGOMIindstormsEVS.

[Iporpamma peanusyetcs Ha 6a3e uenrpa «Touka Pocra .

Pasznen 1 «kKommiieke OCHOBHBIX XapaKTEPUCTHK o0O0Opa3oBaHuA 00beM,
coJep:kaHue, IIAHUPyeMble Pe3yJbTaThl
1.1.IlosicHUTEIbHASA 3aITUCKA

JononuutenbHas 001eoOpa3oBareybHas —00IIepa3BUBalolas porpaMma
«Mooenuposanue pobomos» pazpaboTaHa IJIs YUPEKISHUH TOMOJIHUTEIHLHOTO
o0pa3oBaHUs JICTEH.

O6pa3zoBarenbHas nporpamMmma «MojaenupoBanue poOOTOB» cocTaBiieHa B 2021
roqy B cooTBeTcTBUU ¢ DenepanbHbiM 3akoHOM «O06 o6pazoBanum» ot Ne 273-D3
29.12.2012 (pen. ot 31.12.2014 r.); Konnenmueir pa3BUTHS JOMOJHUTEIBHOTO
oOpaszoBaHus JeTel, yTBepKIeHHOH pacnopsokeHueM [IpaBurensctBa PO Nol726-
p ot 04.09.2014 r.; IloctaHoBieHueM ['1aBHOro rocyaapCcTBEHHOI'O CAHUTapPHOTO
Bpaua Poccuiickoit ®enepamuun «O0 yrBepxkaenun CanlluH 2.4.4.3172-14
«CaHUTapHO-YTUAEMHUOJIOTUYECKHE TPeOOBaHUA K YCTPOMCTBY, COAEPNKAHUIO U
OpraHu3aluy pexxuMa padoThl 00pa30BaTEIBHBIX OPraHU3AIUNA JOTOIHUTEIBHOTO
obpazoBanus nereii» Ne 41 ot 04.07.2014 r.;

Hanpaenennocmov 0ononnumenvHou 00pa3zoeamenbHoll npozpammol

[IporpaMmma OTHOCUTCA K TEXHHYECKOW HampasieHHOCTH. IIporpamma
OpUEHTUPOBAaHA HAa PA3BUTHE TEXHUUECKUX U TBOPUECKUX CIIOCOOHOCTEH U yMEHHI
ydammxcs, OpraHu3aIuIo Hay4YHO-HMCCJIEI0BaTENbCKON NEeATEeNbHOCTH,
po(ecCHOHAaTBFHOTO CaMOOTIPEACIICHHS YIAIIUXCSI.

Hoesu3na oannoit npozpammot

Ha 3ansitusix netu ywarcsi, urpas U, wurpas, - yuarca! Pedsita B urpoBoit
dbopme pa3BUBAIOT MHXKEHEPHOE MBIIUICHUE, MOJYyYalT MPAKTUYECKUE HaBBIKU

npu cOopke pobota. B Xxome cCOOpKM IIKOJBHHK YYUTCS OPUEHTUPOBATHCSA B
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YyepTekax, pallMoOHAIBHO OPraHM30BBIBaTH paboTy. OOpazoBarenbHasl mporpamma
BHCYPOUHOW  JEITENBHOCTH 10 Tmporpamme «OCHOBBI ~ POOOTOTEXHHKH)
HampaBjieHa Ha TMOIACPKKY Cpeabl JUIsl JETCKOTO HAYYHO-TEXHUYECKOTO
TBOpYeCTBA M  OOECMeYeHHe BO3MOXXHOCTH CaMOpeanu3aliil  ydaluxcs.
CoBpeMeHHas IIKOJIa MEHIETCS: BaKHA HE CyMMa T€X 3HaHUM, KOTOPBIC MOJTYyYUT
YUYEHHUK, a Ba)XXCH JIMYHOCTHBIA pocT. IloaToMy coaepkaHue MporpaMMeI
HAIPaBJICHO W HA CO3J]aHUE YCJIOBHH ISl pa3BUTHS JTUIHOCTH peOCHKA, pa3BUTHE
MOTHBAIIUHU JIMYHOCTH K MMO3HAHHWIO M TBOPYECTBY, OOECIICYCHUE IMOITMOHAITBHOTO
Onaromosyuusi peOeHka, MNpuoOIIeHne OoOydJaromuxcs K OOIIeueI0BEYECKUM
IICHHOCTSM W 3HAaHUSM, WHTEIUICKTYaJlbHOC W JYXOBHOC Pa3BUTHEC JIMYHOCTH
pebeHka.

AKkmyanbHocmo

OpHoit w3 BaxHBIX mpoOseM B Poccum sBisioTcs €€ HemocTaTOuYHas
00€eCleYeHHOCTh WHXKEHEPHBIMH KaJipaMM W HU3KUH CTaTyC WHXEHEPHOTO
oOpazoBanus. Ceifyac HEOOXOIMMO BECTU MOMYJISIPU3AIIIO MPOPECCUr UHKEHEPA.
NHTeHcMBHOE UCIOJIb30BaHUE POOOTOB B OBITY, HA MPOU3BOJACTBE U TOJie 0O
TpeOyeT, YTOOBI MOJIb30BaTeIM 00Jaaldi COBPEMEHHBIMU 3HAHUAMH B 00JAacTH
ylpaBiieHus poOOTaMH, YTO MO3BOJUT Pa3BUBATh HOBBIE, YMHbIEC, O€30MacHbIC U
Oornee MPOJIBHHYTHIE ABTOMATHU3HPOBAaHHBIE CHCTeMbl. HeoOXoauMo MpPUBUBATH
MHTEPEC yJaluxcs K 00J1acTi pOOOTOTEXHUKH U aBTOMATHU3HUPOBAHHBIX CUCTEM.

Taxxe naHHas mporpaMma JacT BO3MOXKHOCTh IIKOJBHHKAM 3aKpENUTh U
MPUMEHUTh Ha TPAKTUKE TMOJYYEHHBIC 3HAHUSA IO TaKUM JUCHUIUIMHAM, Kak
MareMaTtuka, ¢pusnka, nHGopMaTHKa, TeXHOJIOTHs. Ha 3aHATHSIX IO TEXHUYECKOMY
TBOPUYECTBY Y4YallWeCcs COMPHUKACAIOTCS CO CMEXHBIMH 00pa30BaTEIbHBIMU
oOmacTsaMu. 3a CUET WCIONB30BAHUSA 3amaca TEXHWUYECKUX TOHATHA W
CHEIUATBHBIX TEPMUHOB PACIHIMPAIOTCS KOMMYHHMKATHUBHBIE (DYHKIIMHM S3BIKA,
yIIyOISIOTCS] BO3MOXKHOCTH JIMHTBUCTHYECKOTO pa3BUTHsS oOyuaromerocs. Jlannas
mporpamMma MO3BOJISIET CO37aTh YHUKAIBbHYIO 00pa30BaTeIbHYIO Cpery, KOoTopas
CIIOCOOCTBYET PAa3BUTHIO WHKEHEPHOTO, KOHCTPYKTOPCKOTO MEINUICHUA. B

nporecce pabotrel ¢ LEGO EV3 yuenunku mnpuoOpeTaroT ONbIT PEHICHUS Kak
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TUTIOBBIX, = TaK ®W  HEMAOJOHHBIX  3a7ad 10  KOHCTPYHPOBAHMIO,
MpPOrpaMMHUpPOBaHMI0, cOOpy maHHBIX. Kpome Toro, pabota B KOMaHC
crocoOCTByeT (OPMUPOBAHHUIO YMEHHUSI B3aUMOJCHCTBOBATH C COYUYECHHKAMH,
GbopMyIHpOBaTh, aHATHM3UPOBATH, KPUTHUECKHU OLICHUBATH, OTCTAUBATH CBOU HJICH.

Ileoazozuueckan  yenecooOpazHocms  nNPoOZpamMmsl  OPUCHTHPOBaHA  HA
BBITIOJIHEHWE TpeOOBaHWA K COACPKAHHWIO JIOMOJHUTEIBHON NEeSTeIbHOCTH
IIKOJILHUKOB, a TaK’Ke Ha WHTETPAIIUIO W JIONOJHEHUE COACP)KAHUS TPEIMETHBIX
nporpamMm. KoHcTpympoBaHue poOOTOB — 3TO  TpeboBaHue BpeMeHu. [
CETOHSANTHUX MPOJIBUHYTHIX IMIKOJILHUKOB 3TO BOCTpeOOBaHO, MHTEpPEeCHO. JleTH
— HEYTOMHUMBIC KOHCTPYKTOPBI, HMX TEXHHUYECKHUE PpCIICHUS OCTPOYMHBI U
opurdHaJIbHBL. OYEeHb Ba)KHO BOBpPEMS  OIPEJACIINTH, HANPAaBUTh W Pa3BUBATH
TBOPUYCCKMH TEXHWYCCKUW TOTCHIIMAN JIETCH, MPEIOCTaBUTh BCE BO3MOXKHOCTH
st (GOpMUPOBaHHMS W Pa3BUTHUA WX  WHXKEHEPHOTO  MBIIUICHUS U
npodeCCUOHATBHON OpHEHTAIMi. MOJeNn, KOTOphIe, COOMpPAIOT JETH, CIIyXkat
OTJIMYHBIM OOYYarolUM MaTepHuajoM. Y4YeOHbIe 3aHATHS 1O POOOTOTEXHUKE
CTIOCOOCTBYIOT Pa3BUTHIO JETCKOTO BOOOPaKEHUS W TBOPUYECKUX CIIOCOOHOCTEM,
HAKOIUICHUIO TIOJIC3HBIX 3HAHUU, (POPMHUPOBAHUIO aOCTPAKTHOTO M JIOTHYECKOTO
MBIIIUICHUS, KOHCTPYKTOPCKUX, WHXCHEPHBIX W OOIEHAYYHBIX HaBBIKOB.
[TomMoraroT mMoO-APyroMy IOCMOTPETh Ha BONPOCHI, CBS3aHHBIE C H3yYECHUEM
€CTECTBEHHBIX  HAayK, HWH(MOPMAIMOHHBIX TEXHOJIOTHMA W  MaTEMaTHKH.
CrocoOcTBYeT pa3BUTUIO PEUYU, MPOCTPAHCTBEHHOW OpPHEHTAIlMH, 00ECIIeYNBAIOT
BOBJICUCHHE YYAIIMXCS B HAYYHO-TEXHUYECKOE TBOPUYECTBO U JAIOT BO3ZMOXKHOCTH
M0 MaKCUMyMY peajn30BaTh TBOPYECKHUE CIMOCOOHOCTH. AKTYalbHO BOCIHTAHHE
JUYHOCTU C KpPEaTHUBHBIM MBIIUICHUEM, O0JaJaronieil 6a30BbIMH TEXHUYECKUMU
YMEHUSIMU, HO CIIOCOOHOW TPUMEHUTH UX B HECTAHJAPTHON CHUTYAITHH.

OmauuumensHvie 0cOOEHHOCHIU RPOZPAMMBbL

B mpomecce TeopeTmdueckoro oO0ydeHHUS BOCHUTAHHUKH 3HAKOMSTCS C
HAa3HAYCHUEM, CTPYKTYpOH U YCTPOHCTBOM pOOOTOB, C TEXHOJOTUYECKUMH
OCHOBaMH COOPKHM W MOHTa)Ka, OCHOBAMH BBIYHCIUTEILHON TEXHUKH, CPEIICTBAMHU

oroOpaxkeHusi uHpopmauuu. Ilporpamma CcOAEpPKUT CBEIECHHUS 1O HUCTOPUH
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COBPEMEHHOM 3JIEKTPOHUKHU, UHPOPMATUKU U pOOOTOTEXHHUKH, O BEIYIIUX YUCHBIX
U MHXEHEpax B ATOM 00JacTHM U UX OTKPBITUSIX C LIEJbI0 BOCIUTAHUS MHTEpeca
ydqamuxcsi K MpodhecCUOHAIBHOM JEATEeIbHOCTH, HAIPaBICHUSM pa3BUTHUS U
MepCcreKTuBaM poOoToTeXHUKU. [Iporpamma BKIIOYAET MPOBEICHHUE MPAKTUKyMa
HAYMHAIOIIETO POOOTOTEXHUKA, BKJIOYAIONIEIO0 MPOBEJACHUE J1a00paTOPHO-
MPAKTUYECKUX, UCCIEIOBATEIbCKUX pa0OT U MPUKIIATHOTO MporpaMMupoBanus. B
XO0JIe CHEIUaIbHbIX 3aJaHUN BOCHHUTAHHUKU MPUOOPETAIOT OO0IIe-TPYAOBEIE,
crielUalibHble W Tpo(eccHoHaIbHbIE YMEHHUSI UM HaBBIKM IO COOpPKE TOTOBBIX
poOOTOB, WX MNPOTPAMMHUPOBAHHUIO, 3aKpEIUIIEMble B TMpollecce pa3paboTKu
npoekTa. ColiepkaHue MPAKTUYECKUX PabOT U BUJIBI MPOEKTOB MOTYT YTOUHSATHCS,
B 3aBUCUMOCTH OT HAaKJIOHHOCTEH y4alluxcs, HAJIMYUs MaTepUalioB, CPEJCTB U JIp.

Jlns peanuzamnu MporpaMMbl UCIIOJIB3YIOTCS 00pa30BaTelIbHbIE KOHCTPYKTOPBI
¢upmer  Lego, kouctpyktop LEGO MINDSTORMS Education EV3. On
npescTaBisier co00il HA0Op KOHCTPYKTUBHBIX JETajlel, MO3BOJSIOUUX COOpaTh
MHOTOYMCIIEHHbIE BapUaHThl MEXAaHU3MOB, HA0Op JATYUKOB, JBUTATENH W
MuKpokomnbsioTep EV3, koTopslii yrpasisieT Bceit TocTpoeHHOM KoHCTpyKuuen. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wuumer HeobOxommmoe
mporpaMMHOE OOecIieueHue.

[IpocToTa B MOCTPOEHUU MOJEIHN B COUYETAHUU C OOJBITUMHU KOHCTPYKTUBHBIMU
BO3MOKHOCTSMH KOHCTPYKTOpa IO3BOJIAIOT JETAM B KOHIIE 3aHSTUS YBUIIETH
CIEIaHHYI0 CBOMMHU pYKaMU MOJEJNb, KOTOPask BHIIOJIHSET MOCTABICHHYIO UMU K€
caMuMmH 3a1auy. [Ipu moctpoeHun Mozienu 3aTparuBaeTCsa MHOXKECTBO MPOOJIEM U3
pa3HbIX 00yIacTel 3HAHUS — OT TEOPUU MEXAHUKH J0 MICUXOJIOTHH.

Aopecam npozpammul

[Iporpamma mnpeagHa3HayeHa A yuamuxcss 11-14 gmer. B kpyxok
MPUHUMAIOTCA  BCE  KEJAIOIIME  yYallUecs, YBICUECHHbIE TEXHUYECKUM
TBOPYECTBOM, JIOOAIINE TBOPUTH, UHTEPECYIOIINECS HOBUHKAMH POOOTOTEXHUKH,
0e3 TpeaBapUTENbHBIX HCHbITaHUNA. KonaudecTBO ydammuxcs a0 15 denmoBexk.
[Iporpamma paccurtana Ha AeTEl pa3HOrO YPOBHS pa3BUTHS, BOBMOXKHO 00yUeHHE

neTeﬁ C OrpaHM4YCHHBIMHA BO3MOKHOCTAMHU 3J0POBbA.



YpoBeHb nporpaMmMbl, 00b€M U CPOKHU peaTu3anmi.
YpoBeHb NporpaMmbl - 0a30BBI.
[Iporpamma paccuutana Ha 1 ron oOyuenusi. Ha nzyuenue mporpaMMbl OTBOJUTCS
68 yacos.

®opma 00y4eHHsI: OYHAs.

Pesxkxum 3aHATHH: 3aHATUS NPOBOIITCA 2 pa3a B Hedento mo | wacy.
[TpoaoKUTENBHOCTH OIHOTO Yaca cocTaBigeT 40 MUHYT.

Oco0eHHOCTH OpraHu3anMu 00pPa30BaTEJIbHOIO MPOLECCA: COCTAB TPYIIIBI
Ha TPOTSHKCHUU HM3YYEHUS MPOrpaMMbl MOCTOSIHHBINM. B0O3MOXHO 3aunciieHue B
00bEeIMHEHUE YYaIIUXCs B TEUEHHE Y4eOHOro roja mocje coOeceIoBaHHus WM
TECTUPOBAHUSI.

dopma W BUABI 3aHATHH MO MPOrpamMMe CIOCOOCTBYIOT (HOPMHUPOBAHUIO
HABBIKOB CaMOCTOSITEIbHOM UCCIEI0BATEIBCKON JEATEIbHOCTH U CO3JIaHUI0
KOHEYHOTO MpOAYKTa — TMpoekTa. [[ns aocTmkeHus pe3yibTara MOpOBOIATCS
NPaKTHYECKUe M TBOpYECKHE pPaOOThl, MEJIOBbIE M POJIEBBIE WIPHI, IOJIEBHIE
3aHATHUS U SKCKYPCHUHU.

1.2 llean n 3axaun

Ilenv npozpammei:o0ydeHuEe OCHOBaM POOOTOTEXHUKH M MPOTPaMMHPOBAHUSA,
dbopMuUpoBaHUE HABBIKOB KOHCTPYUPOBAHUS, MOJCIMPOBAHUSI U aBTOMATUYECKOTO
yIpaBiIeHUs poOOOTaMH.
3aoauu npozpammor:
JINYHOCTHBIE
K nMYHOCTHBIM 3amadyaM OCBOECHMS Kypca MOXHO OTHECTH:
— chopMupoBaTh KPUTUYECKOTO OTHOIICHHS K WH(OpPMAIUU U M30MPATEITbHOCTH
€€ BOCIIPUSTHUS;
— chOopMHpPOBATH OCMBICICHUS MOTHBOB CBOMX JCHCTBUW TIPU BBITIOJHEHUU
3aJaHNH;
— Pa3BUTH JIFOOO3HATEIBHOCTH MPHU BBHIMIOJHEHUH Pa3HOOOPA3HBIX 3aIaHUK;
— Ppa3BUTb BHUMATEJIBHOCTH, HACTOWYHUBOCTH, LIEJICYCTPEMIICHHOCTH, YMEHUE

MPEOJ0JIEBATH TPYTHOCTH.



MeranpeaMeTHble

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIE YUEOHbIE AEHCTBUS:

— c(OpMHPOBATh YMEHHUS CIYIIATh U IOHUMATh JPYTHUX;

— c(hopMUpOBaTh U OTPAOOTKA YMEHUS COTIACOBAHHO Pa0OTaTh B KOJIJICKTHURE;

— cOopMHpPOBATh YMEHUS apTyMEHTHUPOBATH CBOIO TOUKY 3PECHMUS;

— c(hopMHUpPOBaTh YMEHUS YIPABIATH MOBEJECHUEM MMAPTHEPA — KOHTPOJIb, OLICHKA,
KOppEKLMs €r0 JeUCTBUM.

[lo3HaBarenbHble YHUBEpPCAIbHbIE YUEOHbIE 1EHCTBUS:

— chopMHpOBATh YMEHUS HAXOAUTh pa3HOOOpa3HbIe CIOCOOBI PEICHMS 3a/1aY;

— copMupoBaTh yMEHHUS YCTAHABIMBATH OTHOIICHHUS MEXIY JJIeMEHTaMu
CUCTEMBI;

— chopMHpOBaTH YMEHUS BBICIATH CYIIECTBEHHbIE NPU3HAKU CHUCTEMBI U
abCTparupoBaThCs OT HECYIIECTBEHHBIX;

— chopMHpOBATh YMEHHS COCTABIISATH aJITOPUTMBI U BUJOU3MEHSTH U3C y4eTOM
3aJIaHHbIX YCIIOBUIA;

— chopMHpPOBATH YMEHUE MOJIETUPOBATH U MPE0OPA30BbIBATH OOBEKT.
PerynsatvuBHbIe YHUBEpCAIbHBIEC yUeOHBIE IEHCTBUS:

— copmMupoBaTh yMEHHS MPOSIBIATH MO3HABATEIBHYIO WHUIIMATUBY B y4eOHOM
npolecce;

— chopMuUpOBaTh YMEHHS IIAHUPOBATh W OPTaHU30BBIBATH CBOIO JICSTEIHHOCTD
TUTSL TOCTHOKEHMS LIEIIH;

— copMupoBaTh yMEHHUS OILICHMBATh TOJTYYEHHBI TBOPUYECKUN TMPOAYKT U
COOTHOCHTB €r0 C Ha4aJbHbIM 3aMBICIIOM.

IIpeameTHbIE

Ilepsviil yposenb— cpopmuposams y 00y4arOUUXC:

— OCHOBHBIE TIOHATHS pOOOTOTEXHHKHU;

— OCHOBBI QJITOPUTMH3ALUY;

— YMEHUS1 aBTOHOMHOT'O POrpaMMUPOBAHMUS;

— OCHOBHI TiporpamMmmupoBanus B cpeae LEGO EVS3;

— YMCHHU:A IIOAKIIOYATh X UCIIOJIB30BATh AATYUKHW U ABUI'ATCIIN,



— HaBBIKK PaOOThI C UHCTPYKIMOHHBIMHA KapTaMH.
Bmopoii yposenv— nayuums obyuaiowuecs:
— KOHCTPYUPOBATh Pa3IMyHbIE MOJEIH POOOTOB;
— cO3/1aBaTh NPOrpaMMBbl JJIsl pELICHUS 3a]1a4;
— UCIOJIb30BaTh IaTYUKU U ABUTATENN JJIsl pELICHUs] POCTEUIINX 3a1a4.
Tpemuii yposenv— Hayyumv odyuarouuecs:
— UCIOJIb30BaTh JATYUKHU W JBUTATENH B CIOKHBIX 3a7a4ax, MpeaycMaTpUBarOIINX
MHOTOBapHUaHTHOCTh PEIICHHUS;
— CO3/1aBaTh M 3alIUIIATh TBOPUYECKUE MPOEKTHI.
1.3 Copep:xanue nporpaMmmbl

Y4eOHBIN JIAH

Ne HaumeHoBaHue pa3esoB U TeM Bcero Teopus
4acoB /mpaKTHKA
1 |BBenenuie B poOOTOTEXHUKY 4 2/2
2 |KouctpynpoBaHue 18 14/4
3 |IIporpamMmmupoBanue 24 12/12
4 |IIpoexTHas AeATEIHLHOCTh B MAJIBIX TPYyMIIax 22 14/8
BCEI'O 68

Conep:xanne yueOHOro njiana
BBoaHoe 3aHsiTHE
Uctopus mosiBieHus TepMuHA «poOoT». IlepBble MeXaHWYECKHE WIPYIIKH.
ABtomaTtuueckue yctpoiictBa. Kyknbei-anapounsl JK. Bokancona, Ilbepa u Anpu
Hpo.
Oco0EeHHOCTH yCTPOMCTBA M M3TOTOBJICHUS MPOCTEUIIINX MEXaHUUECKUX UTPYIIICK.
Ilpakmuueckaa pabdoma: TPOCKTUPOBAHUE M  U3TOTOBJIEHUE MPOCTEHIIUX
MEXaHUYECKUX UTPYIIEK.
«Opransl 4yBCTB» po00TOB
«Oprassl 9yBcTB» po00TOB. OCOOCHHOCTH YCTPOWCTBA U M3TOTOBIICHUS «OPTaHOB
3peHHs], CIIyXa, OCSI3aHUs [T MOJIETU poOoTa.
Ilpakmuueckaa padoma: KOHCTPYUPOBAHWE W HU3TOTOBJIECHUE MPOCTEUIINX
«OpPraHOB 3pEHHUS» U «OPraHOB CIyXa» C HCIOJIb30BaHUEM HaOOPOB THUINA
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«INEKTPOHHBIE KYOUKI.

HrpoBble aBTOMAaTHYECKHE YCTPOCTBA

Knaccudukanuu 371eKTpOHHBIX UTP U UTPYILIEK. DK3aMEHATOPbI

n  TpeHakEpbpl. (OCOOEHHOCTH YCTPOWCTBA M  HU3TOTOBJICHHUS MPOCTEHITUX
AJIEKTPOHHBIX UT'P U UTPYIIEK.

Ilpakmuueckan pa6oma: W3rOTOBJICHUE TMPOCTEHIIUX DJJICKTPOHHBIX WIP H
UTPYIIEK C WCIOJIb30BAaHHEM JieTalle W Y3J70B HAOOpOB THUMa «DJIEKTPOHHBIC
KyOHKN».

JBrakymmecsi podoThl

OcoOeHHOCTH U CIOCOOBI MEPEABUKEHUSI B MpUpojie U TexHuke. OCOOCHHOCTH
YCTPOUCTBA MCIOJTHUTEIBHBIX MEXaHU3MOB, OOECIICUMBAIOIINX TMEPEIBIKCHUE
TEXHUYECKUX YCTPOUCTB MO TBEPJON MoBEepXHOCTH. OCOOCHHOCTU YCTPOMCTBA U
W3TOTOBJICHUS PA3IMYHBIX JIBUTATENCH IS MOJiesiel poOOTOB.

Ilpakmuueckan padoma: TPOEKTUPOBAHUE U H3TOTOBIICHHE MEXaHU3MOB
JBUTATENIEH ISl MOJICNIe poOOTOB.

Oco0eHHOCTH YCTPOICTBA W W3rOTOBJICHHSI MCIIOJHUTEIBHBIX MEXaHHU3MOB
JJISE MOJIeJI podoTa

Knaccudukaiuss MCHONIHUTETBHBIX MEXaHW3MOB IO TPHUHIUIY JIEUCTBHS, II0
(GYHKIIMOHAIBHBIM U KOHCTPYKTHUBHBIM mpu3HaKaM. OCOOEHHOCTH YCTPOWCTBA
MEXaHU3MOB, 00ECTICUNBAIOIINX TEPEIBUKEHUE MOJIETH (IIaroBble, TYCEHUYHBIE,
KOJIECHBIE  MEXaHU3Mbl) M MEXaHM3MOB 3axBaTa (IIHEBMO-, 3IJIEKTpPO-,
TUJPOMEXAaHU3MBI U JIP.).

Ilpakmuueckaa padoma: TPOCKTUPOBAHUE W HW3TOTOBICHUE MPOCTEUIINX
WCITOJIHUTEIIFHBIX MEXaHU3MOB MOJIEIH poOoTa.

«IIpogeccun» pod6oTos

Paznuunbie  «mpodeccun» pobOotToB. IIpombinuieHHbie  poOOTh..  PoOOTHI-
HCCIIeIOBATENN KOCMOCA U OKEAHCKHUX ITyOHH.

Ilytu co3nmaHusi HMCKYCCTBEHHOTO WUHTeNJIeKTa B Oyaymem. IlepcrnekTuBbl
MPAKTUYECKOTO UCTIOJIb30BaHUs POOOTOB.

Ilpakmuueckaa paboma: NOArOTOBKA U MPOBEJACHUE KOHKYypca (paHTACTUYECKUX
10



MIPOEKTOB pOOOTOB.
IIpombinuIeHHBIN AU3aliH U TeXHUYECKAs ICTeTHKAa B 0OpMJIeHNH Mojesel
podoToB
3aKOHbBI KPAaCOThI U UX MPOSIBIEHUS B 0opMIIeHUH Mojenel poboToB. [loaroroska
KOHKYpPCa IOHBIX JU3aHEPOB.
Ilpakmuueckasa padoma: KOHKYpPC FOHBIX TU3aHHEPOB.
Hrorosasi koH(depeHUUs: M BLICTABKA PA0OT y4aluxcs
[lonBenenue utoros padotsl yuanuxcs. [loaroroBka 1okiaaaos,
pedepaToB, TMPHUCTEHIOBBIX MAaTE€PUANOB JUIsl MTOrOBOM  KOH(EpPEHIUH.
3aBepieHue co3gaHus Mojened poOOTOB Jyisi UTOroBod BbicTaBkH. [loaroroBka
TEXHUYECKOW JIOKYMEHTAallUM K W3rOTOBIEHHBIM MozemsiMm. Odopmiienue
MOMEIIIEHUS BBICTABKH.
Ilpakmuueckan paboma: nipoBeficHue KOHGEPEHIIMM W BBICTABKHU JIYUYIIUX PadboT
JeTeil ¥, BO3MOXKHO, pa0oT rearora.

1.4 Ilnanupyembie pe3yJbTaThl
JIN4HOCTHBIE
K 1MYHOCTHBIM pe3ynbTaTaM OCBOEHHS Kypca MOXKHO OTHECTH:
— (hopMupoOBaHHE KPUTHUUECKOTO OTHOIICHUSA K MH(POpMAIIUU U U30UPATEIbHOCTH
€€ BOCIIPUSTHUS;
—  (¢dopMHUpOBaHHME  OCMBICJICHUS  MOTHBOB  CBOMX  JIEUCTBHA  TpHU
BBIIOJIHCHUN3aIaHUM;
— pa3BUTHE JTI0003HATEIHHOCTH NP BBIMIOJIHEHUN Pa3HOOOPA3HbIX 3aJaHull;
— pa3BUTHE BHHUMATEJIBHOCTH, HAaCTOMYHMBOCTH, LEJIECYCTPEMJICHHOCTH, YMEHUE
IIPE0I0JIEBATH TPYIHOCTH.
MertanpeaMeTHble
KoMMmyHuKaTHBHBIC YHUBEPCATbHBIC YI€OHbBIE ACHCTBUS:
— ¢hopMHpOBaHUE YMEHHS CIYIIATh M IIOHUMATh IPYTHUX;
— (hopMupoBaHUE U OTPAOOTKA YMEHHUS COTIIaCOBAHHO PabOTaTh B KOJJICKTHUBE;
— (DOpMHPOBAHUE YMEHUS apTyMEHTHUPOBATH CBOIO TOUKY 3PECHMUS;

— (hopMUpOBaHKE YMEHHUSI YIIPABIISAThH MOBEICHUEM MTapTHEPA — KOHTPOJIb, OLICHKA,
11



KOppEKLUs €r0 NEUCTBUM.

[lo3HaBaTenbHble YHUBEPCAIbHBIE YUEOHBIE IEUCTBUSA:

— (hopMUpOBaHUE YMEHHUS HAXOJIUTh pa3HOOOpa3HbIE CIIOCOOKI PEIICHHUS 3a/1a4;

— (opmMupoBaHHEe YMEHMsI YCTAHABIMBATh OTHOILIECHUS MEXAY 3JIEeMEHTaMu
CUCTEMBI;

— (QopMUpoBaHME YMEHHUS BBIACIATH CYIIECTBEHHbIE IPU3HAKKM CHCTEMBI U
abCTparupoBaThbCs OT HECYIIECTBEHHBIX;

— (hopMuUpOBaHHE YMEHHMSI COCTABIISITH AITOPUTMbI U BUAOU3MEHATH UX C YYETOM
3aJJaHHBIX YCIIOBUN;

— ¢opMHpOBaHUE YMEHHE MOJEIUPOBATH U MPEOOPA30BbIBATH OOBEKT.
PerynsatvuBHbIE YHUBEpCAIbHBIEC yU€OHBIE IEUCTBUS:

— (opMHpOBaHUE YMEHHUS MPOSBIATH MO3HABATENIBHYIO MHUIIMATUBY B Y4EeOHOM
polLIeCCE;

— (¢opMHpOBaHUE YMEHUS IJIAHUPOBATh M OPraHU30BHIBATH CBOIO JIEATEIHLHOCTH
IUTS1 JOCTHXKEHUS LETIH;

— (opMHUpOBaHHE YMEHHMsI OIICHMBATh IIOJYYCHHBIH TBOPYECKUNW MPOAYKT U
COOTHOCHUTD €T0 C HaYaJIbHBIM 3aMbICIIOM.

IIpeameTHbIE

B pe3yJsbTaTe H3ydyeHus1 Kypca y4amuecs J10/KHbI:

3HATH/MMOHUMATH

— POJIb U MECTO POOOTOTEXHUKH B JKU3HH COBPEMEHHOTO OOIIECTBA;

— OCHOBHBIE CBEJIEHWE M3 HMCTOPUHM pa3BUTHUS POOOTOTeXHWKHM B Poccum u

MUpE;

— OCHOBHBIX ITOHATHA p060TOTeXHI/IKI/I, OCHOBHBIC TCXHHYCCKHC TCPMHUHBI,

CBSI3aHHBIE C IpOLECCAaMU KOHCTPYMPOBAaHHS M IPOTPAMMHUPOBAHUS

po0OOTOB;
— TIpaBWjIa U Mepbl 0€30IACHOCTH IIPH PabOTE ¢ AIESKTPOMHCTPYMEHTAMH,
— 00111ee yCTPOMCTBO M MPUHIIMIIBI IEHCTBUS POOOTOB;

— OCHOBHBIE€ XapaKTEPUCTUKH OCHOBHBIX KJIACCOB pPOOOTOB;

12



YMETH

0OILIyI0 METOJIUKY pacueTa OCHOBHBIX KHHEMAaTHUYECKUX CXEM;

MOPSAJIOK OTHICKAHMSI HEUCIPABHOCTEH B Pa3IUYHBIX POOOTHU3MPOBAHHBIX
CUCTEMAX;

METOAUKY NPOBEPKH PabOTOCIIOCOOHOCTH OTIENBHBIX Y3JI0B U AETalel;
OCHOBBI TOIYJISIPHBIX SI3bIKOB IPOTrPaMMHUPOBAHMUS;

npaBWia TEXHUKKW O€30MacHOCTH NpH paboTe B KaOMHETE OCHALIEHHBIM
AJIEKTPOOOOPYIOBAHUEM;

OCHOBHBIE 3aKOHbI J3JEKTPUYECKUX LENel, NpaBuiia 0e30MacHOCTU MpH
paboTre C DJIEKTPUYECKUMHU IEMsIMH, OCHOBHBIE pPaJUO3JIEKTPOHHbBIE
KOMITOHEHTHI;

OIpeIeTICHUS POOOTOTEXHUYECKOTO YCTpOMCTBA, Hauboee
pacnpocTpaHeHHbIE CUTYAIlMH, B KOTOPBIX IPUMEHSIOTCS pOOOTHI;

UMETh TIPEJCTaBIICHUS O [MEPCHEKTUBAX pPa3BUTHS POOOTOTEXHHKH,
OCHOBHbIE KOMIIOHEHTHI IPOTPAMMHBIX CPEJ;

OCHOBHBIE TPUHIUIBI KOMIBIOTEPHOTO YIPABICHUs, Ha3HAUCHHE U
OPUHLUOB  pabOTHl IIBETOBOTO, YJIbTPAa3BYKOBOI'O JaT4MKa, JaT4MKa
KacaHUsl, pa3JIM4YHbIX HCIIOJHUTEIbHBIX YCTPONUCTB;

pa3iuyHble CIOCOObI Mepeadyl MEXaHUYECKOro BO3ICHCTBUS, pa3InyHbIe

BUABI IIaCCHU, BUAbBI 1 HA3HAUYCHHNC MCXAaHHNYCCKHUX 3aXBATOB,

coOupaTh MPOCTEHUIIINE MOJICIH C UCTIOIb30BaHueM EV3;

CaMOCTOSATETILHO TMPOEKTUPOBATh W COOHMpaTh W3 TOTOBBIX JeTajei
MaHUIMYJSATOPBI U POOOTOB PA3IMYHOTO HA3HAUCHUS;

UCIIONB30BaTh  JUISl  NPOTPAMMHPOBAHHS  MHUKpokoMmnbrotep  EV3
(mporpammupoBaTh Ha nucmiee EV3)

BJIAJ€Th OCHOBHBIMHM HaBbIKAMH pabOThl B  BHU3yalbHONl  cpene
MPOrpaMMHUPOBAHUS, MPOTPAMMHUPOBATH COOpPaHHBIE KOHCTPYKIHMHU IO
3a7]a4M Ha4YaJIbHOTO YPOBHS CIIOKHOCTH;

pa3palaTbiBaTh U 3alMCHIBATh B BU3YaJIbHOW CpeAe MPOrpaMMUPOBAHUS
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TUIIOBBIE YHPaBICHUS pOOOTOM

— TOJb30BATHCS KOMITBIOTEPOM, pOrpaMMHBIMU IPOJYKTaMH,
HEO0OXOIUMBIMU sl 00yYEHHUS IPOrpaMMe;

— noadupaTh HEOOXOAUMBbIE JaTYMKH W HCIOJHUTENIbHbIE YCTPOWCTBA,
coOupaTh NpPOCTEHIINE YCTPOMCTBA € OAHUM WIM HECKOJIbKUMU
JaT4UKaMu, coOOMpaTh U OTJIAKUBATh KOHCTPYKIIMH 0a30BbIX pOOOTOB

— TMpPaBWIbHO BBIOMPATH BUJ MEpeJaydl MEXaHHUYECKOTO BO3JIECUCTBUS IS
Pa3IUYHBIX TEXHUYECKUX CHUTyalluid, coOMpaTh AEUCTBYIOIIME MOMAEIU
poOOTOB, a TAK)KE UX OCHOBHBIE y3JIbl U CUCTEMBI

— BECTH MHIMBUAYaJIbHBIC U IPYIIIOBbIE UCCIIEI0OBATEIbCKHUE PAOOTHI.

1. 5 Kanennapublii ydaeOHbIH rpaguk

peain3annu HOHOHHHTCHBHOﬁ O6HI€O6paBOBaT€HBHOﬁ O6III€paBBI/IBaIOIlleﬁ

nporpamMmmbl«MoienupoBaHe pooOTOBY»

HA Jlara Jlara Bcero Konnvectn | Pesxxum

_____y4yeOH | Hayajga OKOHYAHHUSA | Y4eOHBIX 0 Y4eOHBIX | 3aHATHH

bIii TO/1 o0yuyeHusi | o0yuyeHusi | HeaeJb 4acoB

I'on no 1o

o0yueHus NporpamMm | mporpamMmme

e

1roxg 36 68 2 pa3a B
Heaenro 1o 1
akKaJl. yacy
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Pasznen 2 «Kommieke Opranu3aniMoOHHO-NeJArOrMYeCKMX YCJIOBHH,
BKJIIOYAKOIINIA GOpPMBI aTTeCTALUID)
2.1. YcaoBus peajiuzauuu
Kommnerorep s nenarora;
MPOEKTOP;
MHTEPAKTUBHAS JIOCKA;
JETCKHE HOYTOYKH — 5 MITYK;
koHctpykrop LEGO Mindstorms EV3 — 4;
nporpamMmmHoeodecnieuenne LEGO Education Mindstorms Software;
KOMIUIEKT 3aJJaHuH.

KanpoBoe o0ecnmeyeHue: /i YCHNENIHOTO pPEHICHUS IOCTaBJICHHBIX B
nporpaMMme 3a7ad TpeOyeTcsi Meaaror, yMeno HCHoNb3yromuil 3¢ QpeKkTuBHbIC
dopMbl  pabOTHl, WMEIOIIMKA  TBOPYECKOE OTHOIIEHHE K 00pa3oBaTEIbHOMY
poLECCy.

[lemaror momKeH HMMETh COOTBETCTBYMOLIEE OOpa30BaHUE: IENarorMyecKoe.
JINYHOCTHBIE XapaKTEPUCTUKH JOJKHBI COOTBETCTBOBATH TPEOOBAHUIM ClIeLU(UKU
paboThl C JETbMHM: KOMMYHHUKATUBHOCTb, J1OOPOXKENATEeNbHOCTh, MeAarorudeckas

9THKA, aKTUBHOCTbD.

2.2. @opMbl aTTECTALINH
OCHOBHOW MpOLIEAYPOl HUTOTOBOM OIEHKH IJOCTHKEHHUS PE3YJIbTaTOB SIBISETCS
BBICTaBKa.
Dopmbl KOHMPOTA:
- co0ecenoBaHus, WHIWBHIYaJIbHBIC KOHCYIbTallud, Oecela, TECTUPOBAHUE W
aHKETUPOBaHUE, HAOIIOICHUSI, UTOTOBBIE 3aHSTHUS.
Dopmbl no0sedeHUs UMo208 peanu3ayuu NPOpamMmbl.
[IpoBOoANTCS UTOrOBasi aTTECTALMS — BHICTABKA JOCTHXKEHUH.

2.3. OueHo4YHbIC MATEPHUAJIBI

Jlns  omnpeneneHus JOCTHOXKEHUM — ydyalllUMHUCS  TUIAHUPYEMBIX — pe3yJIbTaTOB

HCIIOJIB3YIOTCA CICAYIOINUC TUATHOCTUYCCKUC MCTOANKH
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- CaMOCTOsITeNIbHAS padoTa.
- TBOpU€eckas padora,
- y4acTHe B BBICTABKaxX, KOHKypcax,
- TBOPYECKHUM OTYET,
OrneHOYHAsI 1EATEIHHOCTh Peau3yeTCsl IOCPEACTBOM M3y4YeHHsS] 00pa30BaTENbHBIX
pe3yabTaTOB, IEMOHCTPUPYEMBIX YIAITUMUCS.
2.4. MeToau4ecKkue MaTepHAaJIbI

Onucanue MeTOA0B O0yYCHUSA:
O0bACHUMENLHO-ULTIOCMPAMUBHDBLI MEMOO 00)YeHUs]
- yyammecs TOJy4aloT 3HaHUS B XojAe Oecedpl, OOBSICHEHUS, JUCKYCCHH, W3
y4eOHOH WIIM METOIMYECKOMN JIUTepPaTyphl, 4epe3 IKpaHHOE ocodue.
Penpooyxmusnuiii memoo obyuerus
- JIeATENBHOCTh yYalIMXCSd HOCHUT aJITOPUTMHYECKHN XapakTep, paboTta
BBITIOJTHACTCS 110 HWHCTPYKIUSAM, TPEANUCAHUSAM, TpaBUjIaM B aHAJIOTHYHBIX,
CXOJIHBIX C TIOKa3aHHBIM 00pa3IlOM CHTYAIIHsIX.
Memoo npobremHoco uznodicenus 8 00yueHuU
- TMpeXJae YeM H3JaraTh MaTepual, Mepell YJYaluMHUCS He0OXOIUMO TMOCTAaBHUTH
npobseMy, cQOpMyITUpOBaTH IMO3HABATEIBHYIO 3aJady, a 3aTeM, pPacKpbIBas
CHUCTEMY JIOKa3aTelbCTB, CpPaBHUBAas TOYKH 3PCHHsS, pa3JIHMYHBIC ITOIXOJBbI,
MoKa3aTh CIIOCOO pEIICHHWsS TIOCTABICHHOW 3ajadd. YdUaliuecs CTaHOBSTCS
CBUJICTEISIMU M COYYaCTHUKaMH Hay4HOTO TIOUCKA.
YacmuyHonouckosbslil, Ui 8PUCMUYECKULl Memoo 00y4eHus
- 3aKJII0YaeTCs B OPraHW3allid aKTUBHOTO TIOMCKA PEIICHHsS BBIABUHYTHIX B
o0yueHuH (WM CaMOCTOSATEIbHO CPOPMYIUPOBAHHBIX) NO3HABATENbHBIX 3a/1a4 B
X0/i€ TIOATOTOBKH U PEeau3allii TBOPUECKUX MTPOEKTOB.
Hccneoosamenvckuil memoo obyueHus
- yyamMecss CaMOCTOATEIbHO H3Y4aroT OCHOBHBIE XapaKTEPUCTHUKH MPOCTHIX
MEXaHM3MOB W JaTYUKOB, paOOTAIOMIMX B MOJIEJIH, BKJIFOYAsl phlUaru, 3y0uaTeie H
pPEeMEHHBIE Tepeaayu, BeAyT HAONIONCHUS W H3MEPEHHS U BBIMOIHSIOT IpYyrue

NEUCTBUA MOMCKOBOTO Xapakrtepa. HuImaThBa, caMOCTOSTEIbHOCTh, TBOPUECKUI
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MOMCK MPOSBIIAIOTCS B UCCIEA0BATENBCKON 1€ATEIbHOCTH HAauOO0JIee MOJHO.
®opmbl  OopraHuzanMu  00pa3oBaTEIBLHOrO IMpollecca - HUHAUBUIYyaTbHAs,
WHJMBUYaJbHO-TPYINOBAasl U TPYMHIOBAasi.

dopmMbl OpraHu3alMyd y4eOHOTO 3aHATHS - 3all[UTa MPOEKTOB, Wrpa, JEKIus,
«MO3TOBOM IITypM», HaAOJIOJIEHHE, OJMMIIMANa, MPAKTUUECKOE 3aHSTHE,
MpEe3eHTalusl, COpeBHOBaHUE. llemarornyeckue  TEXHOJIIOTUHM - TEXHOJIOTHUA
WHUBUIyaTU3allud OOy4YeHUs, TEXHOJOTHS TPYMIOBOr0 OOYYEHHUS, TEXHOJIOTHS

Pa3BUBAIOIICTO 06y‘ICHI/IH, TEXHOJIOTUSL  HCCJICIOBATEIILCKOU ACATCIIBHOCTHU,

TCXHOJIOI'UA HpOCKTHOfI ACATCIIBHOCTH, TCXHOJIOTUA I/IFpOBOﬁ
ACATCIIBHOCTH, KOMMYHUKATHBHAA TCXHOJOTUA 06y‘IeHI/I$I, TCXHOJIOTUA
KOJIJICKTUBHOU TBOp‘IGCKOfI ACATCIBbHOCTH, TCXHOJIOT U peuicHuA

U300peTaTeIbCKUX 3aa4
AJITOPUTM y4eOHOT0 3aHATHSA:
3aHsTHE BKIIOYAET B C€0S1 HECKOIBKO ITAIOB:
Obwas uvacme: OpPraHU3alMOHHBIA MOMEHT, TIIOCTAaHOBKAa TEMbl 3aHATHS,
IpUMEHsIEMbIE METOJIbI U PUEMBI, OpMa 3aHSITHS.
Opeanuzayuonnas cmpyKkmypa.
- aKTyaJu3anus 3HaHU#, CIOCOOOB IeUCTBUS, GOPM JOCTHKEHHUS PE3YIbTATOB;
- cO3/laHne MTPOOIEMHOM CUTYaIlUH, BOTIPOCHI, MaTEPHUAIIBI;
- IOCTAHOBKA LIEJIEH U 3a7a4 3aHATHS;
- OTKpHITUE HOBOTO 3HAHUS, TNPUMEHEHHE TPUEMOB U HAaBBIKOB pPabOTHI,
dbopMHUpOBaHUE YMEHMIA, HABBIKOB 110 N3YYEHUIO HOBOTO MaTepHaa;
- yaeOHbIe IEUCTBUS 0 PeATM3aIUU IS U 3374 3aHITHS;
- pednexcus: OOBEKTUBHAsI OIIEHKA JOCTUTHYTHIX pE3yJdbTaTOB, paboTa Han

OIIIMOKAMH.
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8.
9.

2.5 Cnucok aureparypbl

OBcanunkas, JL.IO. Kypc nporpammupoBanus pobora LegoMindstorms
EV3 B cpene EV3: uza. Bropoe, nepepad. u gonon. / JLIO. OBcanuikas,
J.H. OBcanuukuii, A.Jl. OBcsuunkuii. — M.: «Ilepo», 2016. — 296 c.;
Komocos [I. I'. Ilepmeiii mar B poGoTorexHuky. I[Ipaktukym s 5-6
kiaccoB\ /. I'. Konocos. — M.: BUHOM. Jlabopatopust 3Hauumii, 2012 — 292
c.

bnor-coobuiecTBo mrobuteneit podotoB Jlero ¢ mnpumMepamu mnporpamMm

[DnexTponnsiii pecype] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

JlaGopaTopHble MPAaKTUKyMbl MO MPOrpPaMMHUPOBAHUIO [DIEKTPOHHBIN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

OO6pazoBatenbHas nporpamma «BBeneHue B KOHCTpyHpOBaHUE POOOTOBY» M
rpaduyueckuil S3pIK MPOrPaMMHUPOBAaHUS POOOTOB [DIEKTPOHHBIN pecypc] /

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

[Ipumepsl KOHCTPYKTOPOB M TMpOrpaMM K HUM [DIEKTPOHHBIA pecypc]| /

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

[Tporpammbr TUISt pobora [D71eKTpOHHBIN pecypc] /

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

Y4eOHHK 10 porpaMmMupoBannto po6otos (Wiki) [Dnexkrponnslii pecype] /

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-

pPOOOTOTEXHUKA

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/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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