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BBEJIEHHUE

[Iporpamma npenHa3HaueHa AJid U3YYeHUs] pOOOTOTEXHUKU M BOBJICUEHUS y4alllUXCs B
MPAKTUYECKYIO IESITEIBHOCTD MO pa3pabOTKe U KOHCTPYUPOBAHUIO YIPABISIEMBIX MOJIETIEH
Ha 0Oasze koHcTpykTopa LEGOMIindstormsEV3. Ilporpamma peanusyeTcss Ha 0as3e IEHTpa
«Touka Pocta», crpykrypHoro nogpasaeneanss MbOY «OOIL c. bemun-Up3y».

Pa3nen 1 «kKommieke OCHOBHBIX XapaKTepHCTHK 00pa3oBaHHA 00beM, coAep:KaHue,
IUIAHUPYeMbIe Pe3yJIbTATHI
1.1.ITosicHUTEBHAS 3aIIUCKA

JlonoaHUTENbHAS oOureoOpazoBareabHas oO11epa3BUBAIOIIAs nporpamma
«Mooenuposanue  pobomos»  pazpaboTaHa IS YUPESKICHUN  JOMOJHUTEIBHOTO
oOpa3oBaHUs JIETEH.

Oo6pazoBartenbHas nporpamMmma «MoaenupoBanue po6oToB» coctasiena B 2021 roay B
cootBeTcTBUM ¢ DenepaibHbIM 3aKOHOM «O0 obOpazoBanum» ot Ne 273-®d3 29.12.2012
(pen. ot 31.12.2014 r.); Konnenmuei pa3BUTUS JOMOJHUTEIBHOIO OOpa30BaHMs JIETEH,
yTBEpkKAEHHON pacnopskeHneMm [IpaButensctBa P®  Nel726-p ot 04.09.2014 r.;
[loctanoBnennem ['maBHOro rocynapcTBEHHOTO CcaHUTapHOro Bpaya Poccuiickoit
®deneparun «O6 yrBepxaeHun CaunlluH 2.4.4.3172-14 «CanuTapHO-31HIEMUOJIOTHICCKHIE
TpeOOBaHUA K  YCTPOMCTBY, COJIEPKAaHUIO U  OpraHU3allUd  peXuMa  paboThI
oOpa3oBaTeIbHBIX OpTraHM3alMi JIOMOJIHUTEIHLHOTO oOpa3oBaHus nereir» Ne 41 ot
04.07.2014 r.;

Hanpaenennocms 00noanumenvHoul 00pa3oeamenbHOU nPoZpammol

[IporpaMma OTHOCUTCSI K TEXHMYECKON HampaBiIeHHOCTH. [IporpamMma opreHTHpOBaHa
Ha pa3BUTHE TEXHUYECKUX M TBOPUYECKUX CIOCOOHOCTEH M YMEHUH yualuxcs,
OpraHU3alHUIo Hay4YHO-HCCJIEI0BATENBCKON NEeATENbHOCTH, npodeccruoHaIbHOTO
CaMOOTNPEIEIICHHS yUalUXCS.

Hoegu3na oannoit npozpammol

Ha 3anarusx getu ydarcs, wurpas u, wurpas, - ydarcs! PebGsara B urposoit (opme
pPa3BUBAIOT WHXKEHEPHOE MBIIUICHUE, TMOJyYaloT NPAKTUYECKUE HABBIKM TNpU CcOOpKe
pobota. B xome cOOpKM HMIKOJBHUK YUYUTCA OPUEHTHUPOBATHCS B UEPTEKAX, PAIMOHAIBHO
OpraHu3oBbIBaTh paboTy. OOpa3oBarenbHas MporpaMMa BHEYPOUYHOU NEATEILHOCTH IO
nporpamMmme «OCHOBBI pOOOTOTEXHUKH» HaIlpaBjieHa HA TMOIACPKKY CPEIbl NIl IETCKOTO
HAyYHO-TEXHUUYECKOTO TBOpPYECTBA M OOECMEeYeHHWE BO3MOXKHOCTH CaMOpealln3aIuu
yuamuxcs. CoBpeMeHHas IIKOJIAa MEHSETCS: Ba)KHa HE CyMMa TeX 3HAaHUM, KOTOpbIe
MOJYYUT YYEHUK, a BaXKEH JIMYHOCTHBIM pocT. [loaToMy coaepkaHue NporpaMmsl
HAlpaBJICHO W Ha CO3/IaHHWE YCJIOBUU HJIs pPa3BUTHUS JIMYHOCTH DPEOCHKA, Pa3BUTHE
MOTHBAIlMM JIMYHOCTH K TIO3HAHWUIO M TBOPYECTBY, OOECIEUYCHHE HMOIMOHAIHLHOTO
Oaromonryuust peOeHka, TPHOOIICHUE 00yJarONIUXCs K 00IIeUeIOBEYSCKUM IIEHHOCTSM H
3HAHUSIM, MHTEJJIEKTYaJIbHOE U TyXOBHOE Pa3BUTHE JINYHOCTU PEOECHKA.

AKmyanbHoCcmb

OpnHoii u3 BaxHBIX MpobiemM B Poccum sBisitorcs €€ HemocTaToyHash 00€CTIeueHHOCTh
WH)KEHEPHBIMU KaJjpaMd M HH3KHM CTaTyCc HWHXXEHepHOro oOpa3zoBanusi. Celuac
HEO0O0XO0JMMO BECTU MOMyJisipu3alnio npodeccuu nHxkenepa. MHTEHCUBHOE MCIOJIb30BAHUE
poOOTOB B OBITY, HA MPOM3BOJICTBE U MoJie 0051 TpedyeT, yTOOBI MOIB30BATEIN 00IadaTH
COBPEMEHHBIMU 3HAaHUAMHU B 00JIaCTH yIpaBJieHUsS pPOOOTaMH, UYTO MO3BOJUT PA3BUBATH
HOBbIE, YMHbIe, Oe3omacHble W OoJjee NPOJBUHYTHIE ABTOMATHU3UPOBAHHBIE CHCTEMBI.
HeoO6xonuMo  mpuBHBaTH  HMHTEpPEC  ydalluxca K  00JacTu  poOOOTOTEXHUKH U
ABTOMATU3UPOBAHHBIX CUCTEM.



Taxxe naHHas mporpaMma AacT BO3MOXKHOCTH IIKOJIbHUKAM 3aKpENuTh U MPUMEHUTh Ha
MPAKTUKE TMOJIy4YEHHbIE 3HAHUS MO TAKUM JUCUUIUIMHAM, KaK MaTreMarThka, (u3uKa,
uH(popmaThKa, TexHoJorus. Ha 3aHATHUAX MO TEXHUYECKOMY TBOPUYECTBY YydYalluecs
COINPUKACAIOTCSA CO CMEKHBIMU 00pa30BATENbHBIMU O0JACTSIMHU. 32 CUET HMCHOJb30BaHUS
3amaca  TEXHUYECKUX  MOHATUA W CHEUUAJIbHBIX  TEPMHUHOB  PaCIIMPSAIOTCS
KOMMYHUKATHBHBIE (DYHKIMH $A3bIKA, YIUIYOJISIFOTCS BO3MOXHOCTH JMHIBUCTHYECKOTO
pazButHs oOyuaromierocs. JlaHHas mporpaMMa MO3BOJISIET CO3[aTh  YHHUKAJbHYIO
oOpa3oBaTeibHYIO  Cpely, KOTopas  CIOCOOCTBYET  Pa3BUTHUIO  HHXKEHEPHOTrO,
KOHCTpYKTOpCcKoro MelieHust. B nponecce padotsl ¢ LEGO EV3 yuenuku npuoOperaroT
OMBIT pEHIeHUs] KaK THUIOBBIX, TAaK W HEIIA0JIOHHBIX 3aJlady 10 KOHCTPYHPOBAHMIO,
MpOrpaMMHUpPOBaHMI0, cOOpy naHHbIX. Kpome TOoro, pabora B KOMaHJie CIOCOOCTBYET
(GOpMHUpPOBaHUIO yYMEHUS  B3aUMOJEHCTBOBATh C COYYEHHKaMH, (OPMYIUPOBATH,
aHAJIM3UPOBATh, KPUTUUYECKH OLIEHUBATh, OTCTAUBATH CBOU UJCH.

Ileoazozuueckaa uyenecoodpaznocmev npozpammpl OPUCHTHPOBAHA HA BBHINIOJHEHHE
TpeOOBaHUN K COAEPKAHUIO JTOTIOJHUTEIBHOM JEATeNbHOCTH IIKOJbHUKOB, a TaKKe Ha
UHTETpalyio W JOINOJHEHHE COAEpKaHUs MpeAMETHbIX MporpamMm. KoHCTpynpoBaHue
po0OoTOB — 3T0 TpeOoBaHUEe BpeMeHHU. [ CerofHsIIHUX MPOJABUHYTHIX HIKOJIBHUKOB 3TO
BOCTpeOOBaHO, HMHTEpEeCHO. JleTh — HeyTOMHUMbIE KOHCTPYKTOPBI, HUX TEXHUYECKHE
pELIeHHs] OCTPOYMHBI U OpUTHHAIbHBI. OUeHb Ba)KHO BOBPEMS OIPEACNIUTh, HAIIPABUThH U
pa3BUBaTh TBOPUYECKUIN TEXHUYECKUU MOTEHIMAN JIeTeH, MPEeIOCTaBUTh BCE BO3MOKHOCTH
st (OPMHUPOBAHUS M PAa3BUTHUA UX HHXKEHEPHOTO MBIIUICHUS U MPOQPECCHOHATBHON
opueHTauuu. Mojenu, KOTOpble, COOMPAIOT MJETH, CIYXAaT OTJIWYHBIM OOydYaroluM
MaTepuanoM. Y4eOHble 3aHATHSA MO POOOTOTEXHHUKE CIIOCOOCTBYIOT Pa3BUTHUIO JIE€TCKOIO
BOOOpaXX€HUsI M  TBOPYECKUX CIHOCOOHOCTEH, HAKOIUIEHHWIO IIOJIE3HBIX  3HAHUH,
(GopMupoBaHUI0 a0CTPAaKTHOIO M  JIOTMYECKOTO  MBIIUICHMUS, KOHCTPYKTOPCKHX,
MH)KEHEPHbIX M OOIlEHAayuyHBIX HaBBIKOB.  [lomoraroT mo-apyromy HOCMOTpPETh Ha
BOIIPOCHI, CBSI3aHHBIE C U3yUYCHUEM €CTECTBEHHBIX HAayK, HH(POPMAIIMOHHBIX TEXHOJIOTUN U
MaTEMaTUKH. CrocoOCTBYeT pa3BUTHIO pPEYH, MPOCTPAHCTBEHHOW OpUEHTAIUH,
o0ecreurBalOT BOBJIEUEHUE YYalllUXCsl B HAy4YHO-TEXHHYECKOE TBOPYECTBO M JAIOT
BO3MOXKHOCTh 10 MaKCHUMyMy pe€alu30BaTb TBOPUYECKHE CIIOCOOHOCTU. AKTYyalbHO
BOCIIUTAHUE JIMYHOCTH C KPEaTUBHBIM  MBIIUIEHHEM, oOjanamomeil  06a30BbIMU
TEXHUYECKUMU YMEHUSIMHU, HO CHOCOOHON NPUMEHHUTH UX B HECTAHAAPTHOM CUTYalIUH.

OmauuumenvHvie 0COOEHHOCMU RPOZPAMMDBL

B mpouecce Teopermueckoro oO0yueHUS BOCHUTAHHMKH 3HAKOMATCS C Ha3HAUYEHUEM,
CTPYKTYpPOW U YCTPOHCTBOM POOOTOB, C TEXHOJIOIMUECKUMH OCHOBaMH COOPKH U MOHTaXa,
OCHOBaMH  BBIYMCIUTENIbHON  TEXHUKH, CpPEICTBAMH OTOOpakeHHs HH(OpMaLUu.
[IporpaMMma coiepKUT CBEIEHUS 110 UCTOPHUH COBPEMEHHOMN 3IEKTPOHUKHU, HH(POPMATUKU U
POOOTOTEXHUKH, O BEAYIIMX YYEHBIX U HHXKEHEpax B ITOW 0OOJACTH M MX OTKPBITHUSAX C
LEeIbI0 BOCIUTAaHMSA MHTEpEca y4YallUXcs K Npo(ecCHOHANIBHOW  JI€ATEIBbHOCTH,
HANpaBJICHUSIM pa3BUTUS U TMEpPCHEKTUBaM poOoToTexHHKH.  [Iporpamma BKIOYaeT
IIPOBEJICHHE MPAKTUKyMa HAYMHAIOLIEIO0 POOOTOTEXHHMKA, BKIKOYAIOUIETO IPOBEICHUE
1a00paTOPHO-NPAKTHYECKHUX, HCCJIEI0BATENbCKUX pabot " IPHUKIaTHOTO
porpaMMHupoBaHus. B xone cnenuaibHbIX 3aJaHUil BOCIMTAHHUKHM NpUoOpeTaroT olle-
TPYJOBBIE, CHEUUAIbHbIE U MPO(PECCHOHAIBHBIE YMEHUS M HABBIKM MO COOpPKE TOTOBBIX
poOOTOB, HMX MPOrpaMMHUPOBAHMIO, 3aKPEIUIAEMBbIE B IpoLEcce pa3pabdOTKH NPOEKTa.
CopeprxaHue NPaKTUYECKUX PaOOT U BUJIbI IPOEKTOB MOT'YT YTOUHSATHCS, B 3aBUCUMOCTU OT
HAKJIOHHOCTEW y4allluXcsl, HAJIMYMs MaTepUaIoB, CPEICTB U Ap.

JUis peanuzanuu NporpaMMbl MCHOJB3YIOTCS 00pa30BaTesbHbIE KOHCTPYKTOPBI (PUPMBI



Lego, xouctpyktop LEGO MINDSTORMS Education EV3. O mpencraBnser coOoii
HAa0Op KOHCTPYKTHUBHBIX J€Tajeil, MO3BOJSIOIIUX COOpaTh MHOTOYMCICHHBIE BapHAHTHI
MEXaHU3MOB, Ha0Op JAaTYMKOB, ABUTATEIU U MUKpokommbioTep EV3, xoTopslil ynpasiser
Bceil moctpoeHHol koHcTpykiue. C xonctpyktopom LEGO MINDSTORMS Education
EV3 uner Heo6xonumoe nporpaMmmMHoe o0ecrieueHue.

[IpocTtoTa B NOCTPOEHUH MOJEIM B COYETAHUU C OOJBIIMMH KOHCTPYKTUBHBIMU
BO3MOXHOCTSIMU KOHCTPYKTOPA IMO3BOJISIOT AETSM B KOHLIE 3aHSTHS YBUAETh CIEIaHHYIO
CBOMMH PYKaMH MOJI€b, KOTOpasi BBIIIOJHIET OCTABJICHHYIO MU K€ caMUMHU 3a1auy. [Ipu
MOCTPOEHUU MOJIEIIN 3aTParuBaeTCs MHOXKECTBO MPOoOJIeM U3 pa3HbIX 00sacTel 3HAaHUS — OT
TEOPUU MEXaHUKHU JIO TICUXOJIOTHH.

Aopecam npozpammeol

[Iporpamma npegHa3zHaueHa Juisi  yvamuxcs 11-14 ner. B kpykok mpuUHHMArOTCs BcCe
KEJAIIINE YyYallhecs, YBJICUEHHbIE TEXHHUYECKMM TBOPYECTBOM, JIIOOSIIME TBOPUTH,
MHTEpECYIolMecs HOBUHKaMH pPOOOTOTEXHHKH, O0€3 MpeABapUTENbHbIX HCIBITAaHUH.
KonunuectBo yuanuxest 1o 10 yenosek. [Iporpamma paccunTtana Ha jeTeil pa3HOro ypOBHS
Pa3BUTHSI, BO3MOKHO O0OY4YEHHE JIeTEeH C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

YpoBeHb NporpaMmbl, 00beM M CPOKH peain3anui.

YpoBeHb NPOTrpaMMbI - 0A30BBIH.
[Iporpamma paccuntana Ha 1 rox oOyuenusi. Ha usydenuwe mporpamMmbl OTBOAMTCS 68
YacoB.

®opma 00y4eHHsI: OYHAs.

Pexxum 3aHATHH: 3aHATHS TPOBOMASTCS 2 paza B Hememwo mno | yacy.
[Tpo1OMKUTENBHOCTD OAHOTO Yaca COCTaBIsAET 35 MUHYT.

Oco0eHHOCTH OpraHm3anuM o0pPa3oBaTEJbHOI0 IpoIecca: COCTaB TPYMNIbl Ha
NPOTSKEHUU W3YUYEHUS] MIPOrPaMMbl MOCTOSHHBIN. Bo3MOXXHO 3auncieHne B 00beIMHEHNE
y4dalniuxcsi B TeueHne yueOHOro rojia rnocie cooece10BaHus Wi TECTUPOBAHUA.

dopma W BUABl 3aHATHH IO MNPOrpaMMe CIIOCOOCTBYIOT (DOPMUPOBAHHUIO HABHIKOB
CaMOCTOSITEJIbHOM HCCIIEI0OBATENbCKON AEATEIbHOCTH U CO3AAHUI0 KOHEYHOrO MPOAYKTa —
npoekTta. [ gocTikeHus: pe3ynbTata MpOBOASTCS MPAKTUYECKUE U TBOPUYECKUE PadOTHI,
JIEJIOBBIE U POJIEBBIE UTPHI, TIOJIEBBIE 3aHITHUS U SKCKYPCHUHU.

1.2 llean u 3apaun
Ilenv  npozpammepi:obyueHue OCHOBaM  POOOTOTEXHHKM W MPOrPAMMHUPOBAHMS,
dbopMHUpOBaHNE HABHIKOB KOHCTPYHPOBAHHUS, MOJCIMPOBAHUS ¥  aBTOMaTUYECKOTO
yIpasJeHus poOOTaMu.
3aoauu npozpammor:
JINYHOCTHBIE
K MYHOCTHBIM 3a/1auaM OCBOEHHSI Kypca MOYXHO OTHECTH:
— chopMHUpPOBaTh KPUTHYECKOTO OTHONICHHS K HWHPOpPMAlMM W H30MPATEITHLHOCTH €¢
BOCIIPUSATHS;
— chOpMHPOBATH OCMBICTICHUSI MOTHBOB CBOMX JICHCTBUI MTPH BHITIOJTHEHUH 3a/IaHUN;
— pa3BUTH JTFOO03HATEIIBHOCTHU TIPH BBHITIOJTHEHUU Pa3HOOOPA3HBIX 33/IaHU;
— pa3BUTh BHUMATEIbHOCTH, HACTOWYMBOCTH, LIEJICYCTPEMIICHHOCTH, YMEHUE MPEOA0JIEBATh
TPYAHOCTH.
MeTanpeaMeTHbIe
KoMmmyHMKaTHBHBIE YHUBEpCATIbHbBIEC YUeOHbBIE IEUCTBUS:
— c(hopMUpOBaATh YMEHHUSI CIIYIIATh U IOHUMATh APYTUX;
— c(hopMUpOBaTh U OTPAOOTKA YMEHUS COTIACOBAHHO PabOTaTh B KOJIJIEKTHUBE;



— c(hopMUPOBATh YMEHHUS apTYMEHTUPOBATH CBOIO TOUKY 3PEHUS;
— chopMHpoBaTh yMEHHUS YNPABISITH IOBEIACHUEM TMAapTHEpAa — KOHTPOJIb, OILICHKA,
KOppEKLUs €r0 NEUCTBUM.
[lo3HaBaTenbHbIE YHUBEpPCATIbHBIC YUCOHBIC TCHUCTBUA:
— c(OpMHPOBATh YMEHUS HAXOAUTh pa3HOOOpa3HbIe CIOCOOBI PEIICHMS 3a/1aY;
— c(hopMHUPOBATh YMEHHUSI YCTAHABIMBATH OTHOILLICHUSI MEXKIY SJIEMEHTAMU CUCTEMBI;
— chopMupoBaTh yYMEHHMsI  BBIACISTH  CYIIECTBEHHbIE TMPU3HAKU  CHUCTEMBI U
a0bCTparupoBaThCs OT HECYIIECTBEHHBIX;
— c(hopMUPOBATh YMEHHUSI COCTABIIATH aJITOPUTMBI U BUAOU3IMEHSTh U3C y4eTOM
3aJJaHHBIX YCIIOBUN;
— c(hopMUpOBaATh YMEHHUE MOJICIUPOBATH U MPEOOPA30BLIBATH OOBHEKT.
PerynstuBHble YyHUBEpCAIbHBIC YICOHBIC 1CHCTBUS:
— c(hopMUPOBATh YMEHHUSI IPOSIBIISITH MO3HABATEIbHYIO HHUITMATUBY B yUeOHOM IMPOIIECCE;
— chopmMupoBaTh yMEHHUs IUIAHUPOBATh M OPTaHU30BHIBATH CBOIO JEATEIBHOCTH ISt
TOCTHKEHUS LIEIIH;
— copMHUpPOBATh YMEHHUSI OIEHUBATH MOJYYEHHBIN TBOPUYECKHUI MPOAYKT U COOTHOCUTH €T0
C HAYaJIbHBIM 3aMBICIIOM.
IIpeameTHbIE
Ilepsviii yposenv— cghopmuposams y 00yuaowuxcsi:
— OCHOBHBIE TIOHSITHUSI POOOTOTEXHUKH;
— OCHOBBI AJITOPUTMU3AIINH;
— YMEHHUS aBTOHOMHOTO IIPOT'PAMMHUPOBAHMUS;
— OCHOBBI porpammupoBanus B cpeae LEGO EV3;
— YMEHHUS MOJKII0YaTh U UCIIOJIB30BaTh TaTYUKU U JIBUTATEIIH;
— HaBBIKK PaOOThI C MHCTPYKIIMOHHBIMU KapTaMH.
Bmopoti yposenvb— nayuume obyuarowjuecs:
— KOHCTPYUPOBATh Pa3IMYHbIE MOJIEIH POOOTOB;
— cO3/1aBaTh MPOTPAMMBI JJIS pEIICHUS 3a]1a4;
— UCTIOJIb30BATh IaTYMKU W ABUTATENN JIsl pEHICHUS] TPOCTEUIITNX 3a/1a4.
Tpemuil yposenv— Hayuums o6yuarOuuecs:
— UCMOJIb30BaTh JATUYMKU W JBUTATENIM B CJOXKHBIX 3a7adax, IpelycMaTpUBAIOIINX
MHOTOBapHUAHTHOCTh PEIICHHUS;
— CO3/1aBaTh U 3alUIIATh TBOPUECKHUE MPOEKTHI.

1.3 Conepxxanne mporpaMMsl

Y4eOHbIH U1aH

Ne HaumeHoBaHue pa3iesioB U TeM Bcero Teopus
4acoB /IpaKTHKA
1 |BBexenue B poOOTOTEXHUKY 4 2/2
2 |KonctpympoBanue 18 14/4
3 |IIporpamMmmupoBanue 24 12/12
4 |IIpoexTHast 1esITENbHOCTh B MAJIBIX TPyNIax 22 14/8
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Conep:kanue y4eOHOro ImiaHa
BBoaHoe 3aHsATHE
Uctopuss mosBneHuss TepMuHa  «poOoT». IlepBble  MeXaHMYECKHE  UTPYIIKH.
ABromatnueckue ycrpoiictBa. Kyknsi-anapouasl JK. Bokancona, I1eepa u Aupu [po.
Oco0eHHOCTH YCTPOUCTBA U U3TOTOBJICHUS MPOCTEUIINX MEXaHUUYECKUX UTPYIIIEK.



Ilpakmuueckaa paboma: TPOCKTUPOBAHUE W M3TOTOBJICHHE MPOCTEUINMX MEXaHUYECKHUX
UTPYIIEK.

«Oprassl 4yBCTB» po00TOB

«Opranbl 9yBCTB» po00TOB. OCOOEHHOCTH YCTPONCTBA M M3TOTOBJICHUS] «OPTaHOB 3PEHUS,
ciIyxa, OCSI3aHUs» I MoJiesid poOoTa.

Ilpakmuueckaa paboma: KOHCTPYMPOBAHUE U U3FOTOBJICHUE TMPOCTEUINNX «OPTAHOB
3pEHUS» U «OPTaHOB CIIyXa» C UCIOJIb30BAHUEM HA0OPOB THUMA «DIEKTPOHHBIE KYOUKI.
HrpoBble aBTOMAaTHYECKHE YCTPOiCTBA

Kinaccuduxanuu 3JeKTpOHHBIX TP U UTPYIIEK. DK3aMEHATOPbI

u TpeHaxEpbl. OCOOCHHOCTH YCTPOMCTBA M M3TOTOBJICHUS MPOCTEHIINX JIEKTPOHHBIX UTP
U UTPYLIEK.

Ilpakmuueckan pa6oma: W3rOTOBJICHUE MPOCTEHUINUX JJICKTPOHHBIX WIP U HUTPYIIEK C
UCIIOJIb30BaHUEM JIeTaJIeH U y3710B HA0OOPOB THUMA «DIEKTPOHHBIE KYOUKH.

JBuakymuecsi podoTsl

Oco0eHHOCTH U CTIOCOOBI MEPEIBIKEHUS B pUpoie U TexHuke. OCOOEHHOCTH YCTPOMCTBRa
UCIIOJTHUTEILHBIX MEXaHU3MOB, 00ECIIEUNBAIOIIUX TIEPEABMIKEHUE TEXHUYECKUX YCTPONCTB
no TBEPAON mMOBepXHOCTU. OCOOEHHOCTH YCTPOWCTBA M HW3TOTOBJICHUS Pa3IUYHBIX
JBUTATEJICH ISl MOJIeJIe pOOOTOB.

Ilpakmuueckasa padoma: TPOSKTUPOBAHUE M M3TOTOBJICHUE MEXAaHU3MOB JIBUTATEICH IS
MojeNei poOOTOB.

Oco0eHHOCTH YCTPOWMCTBA M W3rOTOBJIEHHS] HCHOJHUTEJbHBIX MEXaHU3MOB JJIisl
MojeJu podora

Knaccudukanuss  MCHOMHUTENBHBIX MEXaHW3MOB [0 TPUHLUIY  JIEWCTBUSA, IIO
(YHKIIMOHAIBHBIM U KOHCTPYKTUBHBIM  mNpu3HakaM. (OcoOeHHOCTH  yCTpOHCTBa
MEXaHM3MOB, OO0ECHeUMBAIONIMX TMEPEeABIKEHHEe Mojenu (IIaroBble, T'yCEHHUYHBIE,
KOJIECHBIE MEXaHM3MbI) U MEXaHU3MOB 3axBaTa (ITHEBMO-, DJIEKTPO-, TUIPOMEXaHU3MbI U
Jp.).

Ilpakmuueckan  padoma:  TPOCKTUPOBAHME U  M3FOTOBJIEHUE  MPOCTEUIINX
UCTIOJTHUTEIBLHBIX MEXaHU3MOB MOJIeNI poOOTa.

«IIpodeccun» podoToB

Paznmuunsie «mpodeccun» po6oToB. IIpombinuieHHble poOOTHL. PoOOTHI-MCCIETOBaTETN
KOCMOCa U OKCaHCKHX ITyOHH.

[Tyti co3maHus UCKyCCTBEHHOTO HHTEIJIEKTa B Oymymiem. [lepcreKTHBBI MPaKTUYECKOTO
HCIIOJIb30BaHusl pOOOTOB.

Ilpakmuueckas paboma: MOATOTOBKA U MPOBEJICHNE KOHKYpCa (PaHTACTUIECKUX MTPOCKTOB
pobOTOB.

IIpoMbIlILIEHHBIH IM3aliH M TEXHUYECKasl 3CTeTHKA B 0)OpMJIeHHH Mojiesieil poOoToB
3aKOHBI KPAacOThl W WX MPOSIBICHUS B OQOpMIEHUU Mojenei podotoB. [loaroroBka
KOHKYpPCa FOHBIX JU3aHEPOB.

Ilpakmuueckaa padboma: KOHKYpPC IOHBIX JTA3AIHEPOB.

Hrorosasi koHdepeHUUA U BHICTABKA PadoOT y4aluxcs

[loaBenenue utoroB padoThl yuamuxcs. [lonroToBka 10kinaaos,

pedepatoB, NPUCTEHIOBBIX MaTEpUANIOB JII HUTOTOBOM KOH(epeHIuU. 3aBeplieHue
co3maHus Mojejael poOOTOB IS HMTOTOBOM BBICTaBKH. IloATOTOBKA TEXHUYECKOU
JOKYMEHTAIIMU K U3TOTOBJIEHHBIM MoJiesisiM. OdopmiieHHEe TOMELIEHUS BEICTABKH.
Ilpakmuueckasn padoma: npose/ieHre KOH(GEPEHIMHU U BBICTABKU JYUYIIUX palboT AeTell u,
BO3MOXHO, pabOoT mejarora.



1.4 Ilnanupyembie pe3yabTaThbl
JIMYHOCTHBIE
K nmu4HOCTHBIM pe3ynbTaTaM OCBOCHHS Kypca MOKHO OTHECTH:
— (QopMHpOBaHHE KPUTHUYECKOTO OTHOIICHUS K HHGOpPMALMU U HU30UPATEIBHOCTU €€
BOCIIPUATHS;
— (hopMUpOBaHUE OCMBICIICHUS MOTUBOB CBOUX JCHCTBUI MPU BHIMOTHEHUN3AIaHUH;
— pa3BUTHE JI0003HATENILHOCTU IIPH BBIMOTHEHUHU Pa3HOOOPA3HBIX 33/1aHUM;
—  pa3BUTHE€ BHHUMATEIbHOCTH, HACTOMYMBOCTH, LEJIEYCTPEMIICHHOCTH, YMEHHUE
IIPEOI0JIEBATH TPYAHOCTH.
MeranpeaMeTHble
KoMmmyHHKaTHBHBIE YHUBEPCATILHbBIEC YU€OHBIC ICUCTBUS:
— hopMUpOBaHUE YMEHHUSI CIIYIIATh U IOHUMATh APYTHUX;
— ¢hopMHpOBaHUE U OTPAOOTKA YMEHHUS COTJIACOBAHHO padOTaTh B KOJIJIEKTHUBE;
— ¢hopMHpOBaHUE YMEHUS apTyMEHTUPOBATH CBOIO TOUKY 3PEHUS;
— ¢dopMHpOBaHUE YMEHHS YIPaBIATh IOBEJECHUEM IMapTHEpa — KOHTPOJb, OLIECHKA,
KOppEKLMs €r0 JeUCTBUM.
[lo3HaBarenbHbIe YHUBEpPCATbHbBIE YUeOHBIE IEHCTBUSA:
— ¢hopMHpOBaHUE YMEHHS HAXOAUTh pa3HOOOpa3Hble CIIOCOOBI PEIICHUS 3a/1aY;
— ¢opMHpOBaAHUE YMEHHS YCTAHABIUBATH OTHOIICHHS MEX/Y JIEMEHTAMH CUCTEMBI;
— ¢opmupoBaHUE YMEHHUS  BBIACIATH  CYIIECTBEHHbIE TPHW3HAKH CUCTEMBl U
abCTparupoBaThbCs OT HECYIIECTBEHHBIX;
— (hopMupoBaHHEe YMEHHS COCTABISITH AITOPUTMBI U BUJOM3MEHATh UX C YUETOM 3aJaHHBIX
YCJIOBHM;
— ¢hopMHpOBaHUE YMEHHE MOJEIUPOBATH U MPEOOPA30BhIBATH OOBEKT.
PerynstvuBHbIe YHUBEpCAIbHBIEC yUeOHBIE IEHCTBUS:
— ¢hopMHUpOBaHUE YMEHHUS MPOSIBISATH MO3HABATEIbHYIO MHUIIMATUBY B Y4EOHOM IPOIIECCE;
— (opmupoBaHue yMeHHs IUIAHUPOBATH W OPTraHU30BBIBATH CBOIO JICSITENIBHOCTH IS
NOCTHKEHUS LIEIIH;
— (hopmupoBaHUE YMEHHUS OLICHUBATH MOJYYCHHBIH TBOPUECKUHN MPOTYKT U COOTHOCHTH €TI0
C HAYaJIbHBIM 3aMbICIIOM.
IIpeameTHbIE
B pe3ysbTaTe H3yYeHUs Kypca y4amuecs J10/KHbI:
3HATH/IIOHUMATDH
— pOJIb U MECTO pOOOTOTEXHUKH B KU3HU COBPEMEHHOT'0 O0IIECTBA;
— OCHOBHBIE CBEJICHUE U3 UCTOPHUH pa3BUTUS pOOOTOTeXHUKHU B Poccun u mupe;
— OCHOBHBIX OHSTUSA POOOTOTEXHUKHU, OCHOBHBIE TEXHUUYECKUE TEPMUHBI, CBSI3aHHbIC
C TIpoIecCaMy KOHCTPYHUPOBAHUS U IPOTPAMMUPOBAHUS POOOTOB;
— TpaBWia U MEPbI 0€30MACHOCTH MPHU PAOOTE C ANMEKTPOMHCTPYMEHTAMH,
— oO1ee yCTpOHCTBO U MPHUHIIMIIBI IEHCTBUS POOOTOB;
— OCHOBHBIC XapaKTEPUCTUKHA OCHOBHBIX KJIACCOB POOOTOB;
— O0IIyI0 METOJUKY pacueTa OCHOBHBIX KHHEMATUYECKUX CXEM;
— TOPSJOK OTHICKAHUS HEUCTIPABHOCTEH B Pa3TUYHBIX POOOTU3UPOBAHHBIX CHCTEMAX;
— METOJUKY IPOBEPKH pabOTOCIIOCOOHOCTH OTIEIBHBIX Y3JIOB U JIE€TaleH;
— OCHOBBI MOMYJSIPHBIX A3bIKOB MPOrPAMMUPOBAHNS;
— mpaBWia TEXHUKA O€30MacHOCTU TMpu pabore B KaOWHETE OCHAIIEHHBIM
3IEKTPOOOOPYI0BAHUEM;
— OCHOBHBIE 33aKOHBI 3JIEKTPUYECKUX LIETIEeH, MpaBuiia O0E€30MaCHOCTU MpU padoTe C
ANEKTPUUYECKUMU LETSIMU, OCHOBHBIE PAJIMO3JIEKTPOHHBIE KOMIIOHEHTHI;




YMETH

onpeneneHuss poOOTOTEXHUYECKOTO YCTpOICTBa, Hamboliee pacnpOCTPaHEHHbIE
CUTYallUH, B KOTOPBIX MPUMEHSIOTCS POOOTHI;

MMETh TMPEACTABICHHUS O MEPCIEeKTUBAX pPAa3BUTUSA POOOTOTEXHUKH, OCHOBHBIE
KOMIIOHEHTBI IPOIPAMMHBIX CPELI;

OCHOBHBIE IPUHLHIBI KOMIIBIOTEPHOTO YIIPABICHUS, HAa3HAYEHWE M IPUHLINIbI
paboThl 1LIBETOBOIO, YJIBTPA3BYKOBOIO JaTYMKA, JAaT4YMKA KacaHHs, pa3IMYHBIX
UCITOJTHUTENBHBIX YCTPOMCTB;

pas3nuyHble CIOCOObI MEepeauyd MEXaHMYECKOro BO3ICHCTBHUS, pa3MYHbIE BUIbI
I1aCCH, BUJIBl M HA3HAUECHUE MEXaHUYECKUX 3aXBaTOB;

cobupath MPOCTEUIINE MOJIENU ¢ UCTIoJb30BaHueM EV3;

CaMOCTOATEIBHO MPOEKTUPOBATH U COOUPATh U3 TOTOBBIX J€TaNe MAHUIYJISATOPHI U
poOOTOB pa3IMYHOTO HA3HAYECHUS;

UCIIOJIB30BATh JIJIsl IPOrpaMMUpOBaHUsl MUKpokoMIibioTep EV3 (mporpamMmmupoBaTh
Ha aucmiee EV3)

BJIAJIETh OCHOBHBIMU HaBbIKaMH PabOThI B BU3YyaJIbHOU Cpejie MPOrpaMMHUPOBAHMS,
IpOrpaMMHUPOBaTh COOpPaHHBIE KOHCTPYKIIMU TIOJ 3aJlaud HayajJbHOTO YpPOBHS
CJI0’)KHOCTH;

pa3pabaTbiBaTh W 3alMCHIBATh B BU3YAJbHOW Cpe/ie TPOrpaMMHUPOBAHMS THUIIOBBIC
yIpaBiieHus poOOTOM

M0JIb30BAThCSI KOMITBIOTEPOM, MPOTPAMMHBIMH TMPOJAYKTaMU, HEOOXOJAMUMBIMU IS
oOy4eHHUsl MporpaMMme;

nox0upaTh HEOOXOAMMbIE NAaTYMKW M HUCIOJHUTEIbHBIE YCTpPOMCTBa, COOMpATh
POCTEHIIINE YCTPOWCTBA C OJHUM WJIM HECKOJBKMMHU JaT4MKaMH, COOHpaTh U
OTJIAXXUBATh KOHCTPYKIIUU 0a30BBIX POOOTOB

NPaBWIBHO BBHIOMPATH BUJI MEpPEeIauld MEXaHUUYECKOTO BO3ACHCTBUS ISl pa3IMYHBIX
TEXHUYECKUX CUTYyalnid, coOMpaTh NEUCTBYIOIIME MOJETU POOOTOB, a TaKkKe HX
OCHOBHBIE Y3JIbl U CUCTEMBI

BECTU UHAMBUIYaJIbHbIE U TPYIIIOBLIE UCCIIEI0BATEIBCKUE PAOOTHI.

1. 5 Kanenaapublii yueOHblii rpaduk

peanuzanuun JOTOJHUTEIIbHOU o01reobpazoBaTenbHON o011epa3BUBAOIICH
nporpammbei«MoenupoBaHue poOOTOB»
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Pa3nen 2 « KoMIieke OpraHu3amuoOHHO-TIeIArOrH4eCKuX yCJI0BHH,
BKJIIOYAKIINH (OPMBI aTTECTALMID)
2.1. YcaoBus peajuzauuu



Kommnerorep nms nenarora;

MPOEKTOP;

MHTEPAKTUBHAS JIOCKA;

netckue HoyTOyku — 10 mTyk;

koHcTpykTop LEGO Mindstorms EV3 — 4;
nporpammuoeobecnieuenue LEGO Education Mindstorms Software;
KOMIUIEKT 3a1aHuMN.

Kanposoe obecnieuenue: s yCIEIIHOTO PEIICHUS TOCTABIEHHBIX B IPOrpaMMe 3a]1ay
TpeOyeTcsi mefaror, yMeiao HCHoib3yromuid 3¢ @exTuBHble QopMbl pabOThI, MUMEIOIIUAN
TBOPYECKOE OTHOLIEHHE K 00pa30BaTEIbHOMY IIPOLIECCY.

[legaror noykeH UMETh COOTBETCTBYIOLEE 00Opa3oBaHue: Nenaroruyeckoe. JINUHOCTHbIE
XapaKTePUCTUKU JIOJKHBI COOTBETCTBOBATh TPEOOBaHUAM crielu(UKU pabOThl C JIETHMU:
KOMMYHHUKaTUBHOCTb, 100p0KeNaTeIbHOCTh, Mearornueckas 3TUKa, aKTUBHOCTb.

2.2. @opMbl aTTECTALNH
OCHOBHO NMPOIEYPON UTOTOBOM OIICHKU JIOCTHXKEHUSI PE3YJIbTATOB SIBJISIETCS] BHICTABKA.
Dopmbl KOHMPOJIA:
- cobecenoBaHusi, WHAUBUIyAJIbHbIE KOHCYJbTallUM, Oecela, TECTUPOBAHHE U
aHKETUPOBAHUE, HAOIIOJICHUSI, UTOTOBBIC 3aHSTHSI.
Dopmbl n00edeHUs UMO208 Pealu3ayuu NPOCPamMMbL.
[TIpoBOAMTCS UTOTOBAsi ATTECTAIMS — BHICTABKA JOCTHXKCHUH.
2.3. OeHO4YHBIE MATEPHUAJIBI
Jlist ompeneneHus JOCTHXKEHUN y4YalllUMUCS TUIAHUPYEMBIX PEe3YJIbTaTOB HCHOJIB3YIOTCS
CJIEIYIOIINE TUaTHOCTUYECKUE METOIUKH:
- CaMOCTOsITeNIbHAs padoTa.
- TBOpUeckas pabora,
- y4acTHe B BBICTABKaX, KOHKYpCax,
- TBOPUYECKHUM OTYET,
OneHouHass JESITENBHOCTh pEaNIM3yeTcss MOCPEICTBOM H3Y4YEHHUS 00pa30BaTENbHBIX
PE3YNBTATOB, IEMOHCTPUPYEMBIX YUAITUMUCH.
2.4. MeTonuveckue MaTepuabl

Onucanue MeTOI0B 00yYEeHU:
O0bACHUMENbHO-ULTIOCMPAMUBHBLU MemOo0 00yYeHUs]
- ydaiuecs Mojdy4aroT 3HaHUS B Xoj.ie Oeceqbl, 0OBsICHEHUS, JUCKYCCUH, U3 y4eOHOU Win
METOJUYECKON JTUTEPaATyphl, YEPE3 IKPAHHOE MOCOOHE.
Penpooyxmuenwiii memoo obyuenus
- JIeITEeNbHOCTh yYaluXCsl HOCUT JITOPUTMHUUYECKHI XapakTep, padoTa BBIMOIHSIETCS IO
WHCTPYKLMSM, MpPEANUCAaHUsIM, TpaBUjaM B AaHAJIOTHYHBIX, CXOAHBIX C IOKa3aHHBIM
00pa3IoM CUTYyaIHsIX.
Memoo npobremnozo uznodiceHus 8 06yyeHuu
- MPEeXKJEe YEM HM3JIaraTb MaTepuall, rnepej ydJaluMucs HE00X0MMO MOCTaBUTh MpoOJieMy,
chopMyIHpOBaTh MO3HABATEIBLHYIO 3aJlady, a 3aTeM, PacCKphIBasi CHCTEMY JOKa3aTEJIbCTB,
CpaBHUBAsl TOUKH 3PEHUS, PA3IMUHbIEC TTOJXO0/bI, TOKA3aTh CIOCOO PEIICHHS MOCTABICHHOM
3a/1a4n. Y4aluecsl CTAHOBSITCA CBUACTEISIMUA U COYYaCTHUKAMU HAYYHOTO TIOKCKA.
Yacmuunonouckoulil, Uiy 36PUCMUYECKULL MEMOO 00)YeHs]
- 3aKJIFOYAETCS B OPraHU3allMi aKTUBHOT'O MTOMCKA PEIICHUS BBIIBUHYTHIX B 00y4eHUU (WU
CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIX) IO3HABATEIBHBIX 3a/lad B XOJ€ MOATOTOBKU H
peanu3aiiu TBOPUYECKUX TPOCKTOB.



Hccneoosamenvckuti memoo obyueHus
- yJaIuecs: CaMOCTOSATEILHO U3YYal0T OCHOBHBIC XapaKTEPUCTHKHU MPOCTHIX MEXaHU3MOB U
JaTYUKOB, pabOTAOIINX B MOJEIH, BKIIOYAsl phlUard, 3yOuaTble U PEMEHHBIC TeperayH,
BEIyT HAOIIOACHUS ¥ U3MEPCHHSI U BBITIOJNHSIOT IPYTUe ACHCTBUS TTOMCKOBOTO XapakTepa.
HNuunnmatrBa, caMOCTOSATETFHOCTh, TBOPUYCCKHI TTOUCK MPOSBISIOTCS B HCCIIEIOBATEIIHCKON
NEeSATENbHOCTH HauOoJee MOJHO.

dopMbI opra"u3ani 00pa3oBaTEILHOTO MpoIlecca - WHANBUIyabHAS, HHIUBHIYaIbHO-
IpynIoBas ¥ TPYIIIOBAasl.
dopMbI OpraHU3alNUKA YYSOHOTO 3aHATHUS - 3aIMTAa TMPOCKTOB, HWIPa, JIEKIHS, «MO3TOBOMH
MTYpM»,  HAONIOACHWE,  OJNMMIHAAa,  NPaKTHYECKOe  3aHATHE,  IPe3eHTAIus,
copeBHOBaHMe. [lemarornueckue TEXHOJIOTUH - TEXHOJOTUS WHIWBHIYaTH3alluN
oOydYeHHsI, TEXHOJIOTHUS TPYIIIOBOTO OOYYCHHS, TCXHOJIOTHS pPa3BUBAIOIIETO OOyYCHHS,
TEXHOJIOTHS HCCJCAOBATEIbCKOW  JICSITCIIBHOCTH, TEXHOJIOTHSI POSKTHOU
JESATENBHOCTH, TEXHOJIOTHS HTPOBOM JCATEIBHOCTH, KOMMYHUKaTHBHAs
TEXHOJIOT U OoOydYeHHs, TEXHOJOTHUS KOJUTCKTUBHOW TBOPYECKON JI€ATEIHLHOCTH,
TEXHOJIOTUS PEIICHUS H300pETaTeIbCKUX 3a1a

AJITOPUTM y4eOHOIr0 3aHATHS:

3aHITHE BKIIOYACT B C€0S1 HECKOJIBKO 3TAIOB:
Obwas yacms: OPraHU3AIllMOHHBIA MOMEHT, IOCTAHOBKA TEMbI 3aHSATHS, MPUMCHSICMbIC
METOJIbI ¥ TIPUEMBI, (hOopMa 3aHATHS.
Opeanuzayuonnas cmpykmypa.
- aKTyaJau3alus 3HaHU#, CIOCO0O0B IeUCTBUS, GOPM JOCTUKEHUS PE3YIIbTATOB;
- co3/IaHre MPOOIEMHOM CUTYaIlUH, BOTIPOCHI, MaTEPHAIIbI;
- IOCTAaHOBKA 1IeJIeH U 3a/1a4 3aHATHUS;
- OTKpBITHE HOBOT'O 3HaHMS, MPUMEHEHHE MPHEMOB M HABBIKOB padOThI, (HOpMHpOBaHUE
YMEHHH, HABBIKOB 110 U3yYEHUIO HOBOTO MaTepHaa;
- yueOHbIe IEUCTBUS O pean3aliy 1eJIU U 3a/1a4 3aHSATHUS;
- pediiekcus: 0OBEKTHBHAS OLICHKA JOCTUTHYTHIX Pe3yJIbTaTOB, paboTa HaJ| OIIMOKAMH.

2.5 Cnucok qureparypbl

1. Oscsanunkas, JI.FO. Kypc nporpammupoBanus po6ora LegoMindstorms EV3 B cpene
EV3: u3n. Bropoe, nepepad. u momnoun. / JL.IO. Oscsaaunxkas, I.H. OBcsaaumkmii, A.Jl.
OBcsiautkuii. — M.: «Ilepo», 2016. — 296 c.;

2. Konocos /I. I'. Ilepsbrit mar B pobotorexHuky. [Tpaktukym mist 5-6 kimaccos\ J1. T
Komnocos. — M.: BUHOM. JlaGoparopus 3Hanuii, 2012 — 292 c.

3. buor-coobmiectBo  mobuteneit  poboroB Jlero ¢ mpumepamMu  TpOrpaMm
[DnexTponHbIi pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlabopaTopHble MPAKTUKYMbl 1O MPOrPaMMHUPOBAHUIO [DIEKTPOHHBIN pecypc]|
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

5. OOpazoBarenbHass mnporpamma «BBegeHHe B KOHCTpYHMpOBaHHE POOOTOB» U
rpadudeckuii  SI3BIK  TPOTPAaMMHUPOBAHUST POOOTOB [DNEeKTpoHHBIA pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

6. [Ipumepsl KOHCTPYKTOPOB W TIPOTpamMM K HHUM [DIEKTpOHHBEIN pecypc| / Pexum
noctyna: http://www.nxtprograms.com/index2.htmi

7. Iporpammer juisi pobota [DnekTpoHHBIM pecype] / http://service.lego.com/en-
us/helptopics/?questionid=2655

8. YueOHuK 1o nmporpaMMupoBaHuio poooToB (Wiki) [DnekTpoHHBIH pecypc] /



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://learning.9151394.ru/course/view.php?id=280#program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://service.lego.com/en-us/helptopics/?questionid=2655

9. Marepuainsl cCaliToB
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-po6oToTeXHHKA
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://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/
http://www.slideshare.net/odezia/2014-39493928
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
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