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BBEJIEHUE

[Iporpamma mpenHa3HaYeHa IS HM3YYSHHUS POOOTOTCXHUKH M BOBIICUCHHS
yYaIIUXCsl B MPAKTUYECKYIO JCSTEIBHOCTh MO Pa3paboTKe M KOHCTPYHUPOBAHHIO
yOpaBiIsieMbIx  Mojenelr Ha 0aze  koHcTpykTopa LEGOMindstormsEV3.
[lporpamma peanmsyercs Ha 0aze mentpa «Touka Pocray, crpykrypHOTrO

noapazaenenus MbOY «bapano-Openbyprckas COI IIMO»y

Paznen 1 «kKoMIuieKC OCHOBHBIX XaPAKTEPUCTHK O0Opa3oBaHUA 00beM,
coJep:KaHue, INIAaHUPYyeMble Pe3yJIbTAaThI
1.1.1TosicHMTENbHAS 3aANIMCKA

JlononHuTenbHas —obOmieoOpa3oBaTeiabHasi —oOIIepa3BUBaoias MporpaMma
«Mooenuposanue pobomos» paspaboTaHa AN YUPEKACHUNA HOMOJHUTEIHHOTO
oOpa3oBaHUsl JIETEH.

O6pazoBartenbHas nporpamma «MogenupoBaHue poooToB» coctarieHa B 2021
roJly B COOTBETCTBUU ¢ DenepanbHbM 3akoHOM «O0 ob6pazoBanun» ot Ne 273-03
29.12.2012 (pen. ot 31.12.2014 r.); Konuenuueir pa3BuUTHs JIOMOIHUTEIHLHOTO
oOpa3oBaHus AeTel, yTBepKIAeHHON pacnopsikeHreM [IpaBurenscta PO Nol726-
p ot 04.09.2014 r.

Hanpaenennocms 00noinumenvHoil 00pa3oeamenbHoil nPozpammol

IIporpamma OTHOCHTCS K TEXHUYECKOM HalpaBlieHHOCTH. IIporpamma
OpUEHTHPOBAaHA Ha Pa3BUTHE TEXHUUYECKUX U TBOPUYECKUX CIIOCOOHOCTEH U YMEHUM
yYaIuXxcs, OpraHU3aALMIO Hay4HO-UCCJIEI0BATEIbCKON NEeATEIbHOCTH,
po(heCcCHOHATLHOTO CaMOOTIPEACTICHUS YUaIIUXCSl.

Hoeu3na oannoii npozpammol

Ha 3ansTusix netu ywarcs, wurpas u, wurpas, - yuarcs! PebGsra B urposoit
dbopme pa3BUBAIOT MHKEHEPHOE MBIIUICHUE, MOIYYaloT MPAKTUYECKUE HaBBIKU
npu cobopke pobora. B xome cOOpKHM WIKOJBHUK YUYUTCS OPUEHTUPOBATHCS B
yepTexax, palloHaIbHO OpPraHu30BbIBaTh paboTy. OOpa3oBarenbHasi MporpaMma
BHEYPOUHOH  AesTeNbHOCTH 1O mnporpamMme  «OCHOBBI ~ POOOTOTEXHUKI

HarpaBJICHaA Ha MNOAACPKKY CpCAbl A JACTCKOIO HAYYHO-TCXHHUYCCKOTO
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TBOpUECTBA U oOOecreyeHrne BO3MOXKHOCTH CaMOpEaM3alluid  Y4alluXcsl.
CoBpeMeHHas IIKOJIa MEHSETCS: BaXXHAa HE CyMMa T€X 3HAHWUM, KOTOPHIE MOJTYYUT
YUYEHUK, a BaXEH JHUYHOCTHBIM pocT. lloaTomMy conepxkaHue NIporpaMmel
HaIpaBJICHO W Ha CO3/IaHHWE YCIIOBUM JJI PA3BUTUS JTUYHOCTH peOEHKa, Pa3BUTHE
MOTHUBALIMU JIMYHOCTH K MO3HAHUIO U TBOPYECTBY, 00ECIIEUEHHE IMOIIMOHAIBHOTO
Oylaronostyuusi peOeHKa, MpUOOIICHHE OOyJaromuXxcs K 0OIIeueoBeYeCKuM
IEHHOCTSIM M 3HAHUSAM, WHTEIUICKTYyaJIbHOE W JYXOBHOE PAa3BUTHE JIMYHOCTU
pebeHka.

AKkmyanbHocmbo

OpHoit w3 BaxHbIX Tpobnem B Poccum sBustorcs €€  HemocTaTOYHAS
00€CTeUeHHOCTh MH)XEHEPHBIMU KaJipaMd M HHU3KHH CTaTyC WH)XXEHEPHOIO
oOpa3zoBanus. Ceituac HEOOXOIMMO BECTH MOMYJIAPU3ALNIO MPOPEeccCun HHKEHEPA.
HMHTEeHCHBHOE HUCIOJIb30BaHUE POOOTOB B OBITY, Ha MPOM3BOJCTBE U TMojie 00s
TpeOyeT, 4yToObI MOJb30BATEIN 00JIaja COBPEMEHHBIMH 3HAHUSIMU B 00J1acTU
yIOpaBJIeHUS] poOOTaMU, YTO TIO3BOJHUT Pa3BUBATh HOBBIC, YMHBIC, OE30TIACHBIC U
0oJyiee MPOJBUHYTHIE AaBTOMATU3UPOBaHHBbIE cUCTeMbl. HeoOxonuMo NpuBHUBAThH
WHTEPEC yJalmxcs K 001acTi pOOOTOTEXHUKHU M aBTOMATH3UPOBAHHBIX CUCTEM.

Takke naHHas mOporpaMMa JacT BO3MOYKHOCTh IIKOJBHHKAaM 3aKpElHuTh H
NPUMEHUTh HA MPAKTUKE TMOJYYEHHBIE 3HAHUSA IO TAKUM JUCLUIUIMHAM, Kak
MaTeMaTtrka, pusnka, nHpopmMaTuka, TeXHOJIOTH. Ha 3aHATHAX IO TEXHUYECKOMY
TBOPYECTBY YyYallUMeCcs COMPHUKACAIOTCA CO CMEXHBIMU 00pa3oBaTEIbHBIMU
obmactssMu. 3a CYET WCHOJb30BaHUS 3amaca TEXHUYECKUX TMOHATHA U
CIEIUATbHBIX TEPMUHOB PACIIUPSIOTCS KOMMYHUKATUBHBIC (YHKIIUW SI3BIKA,
yrayOJsiioTCsl BO3MOKHOCTH JIMHIBUCTUYECKOTO pa3BUTUS oOyyatolerocs. Jlannas
nporpaMMa IMO3BOJISIET CO3/IaTh YHHMKAJIbHYIO 00pa3oBaTelbHYIO Cpefy, KOTopas
CIOCOOCTBYET Ppa3BUTUI0O HWHKEHEPHOrO0, KOHCTPYKTOPCKOIO MbIIUIEHUA. B
nporecce pabotrel ¢ LEGO EV3 ydeHukn npuoOpeTaroT OMBIT pelieHUs Kak
TUTIOBBIX, TaK W  HEMIA0JOHHBIX  3aJad 1O  KOHCTPYMPOBAHUIO,
nporpaMMupoBaHuto, cOopy naHHbix. Kpome Ttoro, pabota B KOMaHJe

CrocoOCTBYeT (OPMUPOBAHUIO YMEHHS B3aUMOJCHCTBOBATH C COYYCHHKAMH,
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dbopMyIMpOBaTh, AHATTU3UPOBATH, KPUTUIECKU OIICHUBATh, OTCTANMBATH CBOU HJICH.

Ileoazozuueckasa uenecoodpasnocmsv npozpammsl  OPUECHTHPOBAaHA  HA
BBINIOJIHEHUE TPEOOBAHUM K COJEPKAHUIO JOMOJIHUTENbHOW JEesATEIbHOCTU
IIKOJbHUKOB, a TAK)KE€ HA MHTErPALMIO U JOMOJHEHUE COAEPKaHUs MPEAMETHBIX
nporpamMm. KoHcTpynpoBanue poO60TOB — 3TO TpeboBaHue BpemeHu. Jlis
CEroJIHALIHUX MPOJBUHYTHIX IIKOJIBHUKOB 3TO BOCTpEOOBaHO, HHTEpecHO. JleTu —
HEYTOMUMBIE KOHCTPYKTOPBI, HUX TEXHMYECKHE PEIICHUSI OCTPOYMHBI U
opurdiHaibHbl. OYeHb Ba)XXHO BOBpPEMs OIPENECIUTh, HANpPaBUTh U PA3BUBATH
TBOPUYECKHIN TEXHUYECKUM IMOTECHUUAI IETEH, IPEIOCTABUTh BCE BO3MOKHOCTH JUIS
dbopMHUpOBaHUS W PA3BUTHS WX WHKCHEPHOTO MBINIICHUS U MPO(EeCcCHOHATEHON
opueHTanuu. Mojenu, KOTopble, COOUPAIOT JETH, CIYXKAT OTIIMYHBIM 00yYarouum
MaTepuajoM. YueOHbIe 3aHATHUS MO POOOTOTEXHUKE CIOCOOCTBYIOT Pa3BUTHUIO
JIETCKOTO BOOOPaXXEHMSI U TBOPUYECKUX CIOCOOHOCTEH, HAKOIUICHUIO IMOJIE3HBIX
3HaHUH, (QOPMUPOBAHUIO  AOCTPAKTHOTO M JIOTMYECKOTO  MBIIUICHHUS,
KOHCTPYKTOPCKHX, WHXKEHEPHBIX M OOIICHAyYHBIX HaBBIKOB. [lomoraroT mo-
JAPYroMy IOCMOTPETh Ha BOIPOCHI, CBSI3aHHBIE C U3YYEHUEM E€CTECTBEHHBIX HAYK,
WH()OPMAITMOHHBIX TEXHOJIOTHI W MareMaThuku. CHoCOOCTBYET Pa3BUTHIO PEUH,
POCTPAHCTBEHHON OpUEHTALNU, 00ECTIEUNBAIOT BOBJICUECHHUE YUAIIUXCS B HAYYHO-
TEXHUYECKOE TBOPUYECTBO M JAIOT BO3MOXKHOCTh IO MAaKCUMyMYy peajn30BaTh
TBOPYECKUE CIIOCOOHOCTU. AKTyaJIbHO BOCHHUTAaHUE JUYHOCTU C KPEATHUBHBIM
MBIIIUICHUEM, 00Jaaronie 0a30BbIMU TEXHUYECKUMU YMEHUSIMH, HO CIIOCOOHOM
MPUMEHHUTh UX B HECTAHJIAPTHOM CUTYyalUU.

OmauuumenvHble 0COOEHHOCMU NPOZPAMMBbL

B nmpomecce TeopeTHYECKOro OOY4YeHHMS BOCHUTAHHUKUA 3HAKOMSTCS C
HAa3HAUYCHUEM, CTPYKTypOH M YCTPOMCTBOM POOOTOB, C TEXHOJIOTHYECKUMU
OCHOBaMH COOPKU U MOHTaXa, OCHOBAMU BBIYMCIUTEIHLHON TEXHUKH, CPEICTBAMU
oToOpaxkeHust uHpopmaruu. IIporpamMma coOAEpXKHUT CBEACHUA IO MCTOPUHU
COBPEMEHHOM 3JIEKTPOHUKU, UH(POPMATUKHA B POOOTOTEXHUKH, O BEAYITUX YICHBIX
U WHXKEHEpax B ATOM 00JACTH W WX OTKPBITHSAX C II€JIbIO BOCIMTAHUSI MHTEpeca

yYamuxcsi K MpOoQECCHOHAIBHON NEeATeTbHOCTH, HAMpPaBICHUSM pa3BUTHS U
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nepcrnekTuBaM poOOTOTeXHUKHU. [Iporpamma BKJIIOYAET MPOBENEHUE MPAKTHUKyMa
HAUMHAIOIIETO0 POOOTOTEXHHKA, BKIIOYAIOIIETO IpOBeIeHUE J1abopaTopHO-
PaKTUYECKUX, UCCIEA0BATEILCKUX pa0OT U MPUKIAHOTO MpOorpaMMUpoBaHus. B
XO0Jle CHEIHATbHBIX 3aJaHUil BOCIHUTAHHUKHA MPUOOPETAIOT OOIe-TPYAOBHIE,
crienuangbHble M TpodeccHOHaIbHbIE YMEHHMS M HABBIKU IO COOpPKE TOTOBBIX
poOOTOB, HX MNPOTPAMMHUPOBAHUIO, 3aKpEIUIIEMble B IIpollecce pa3pabOTKU
npoekTta. CopepxaHue NPaKTUYECKUX pabOT U BUABI IPOEKTOB MOTYT YTOUHATHCA,
B 3aBUCUMOCTH OT HAKJIOHHOCTEHN y4YallINXCsl, HAIMYHS MAaTEPUAIOB, CPEACTB U AP.

Jlia peanusaiy IporpaMMbl HCTIONB3YIOTCS 00pa3oBaTeIbHble KOHCTPYKTOPHI
¢upmbr  Lego, xonctpyktop LEGO MINDSTORMS Education EV3. On
IpeACTaBiIseT coO00W HAOOp KOHCTPYKTHBHBIX JeTalied, MO3BOJISIIOLUIMX COOpaTh
MHOTOYHMCJICHHBIC BAapWAHTHl MEXaHW3MOB, HA0Op MJATYUKOB, JABUTATEIN U
MUKpokomIibioTep EV3, KOTOpHIi ynpaBiisieT BCEH MOCTPOCHHON KOHCTpYKIuei. C
koHcTpykTopoM LEGO MINDSTORMS Education EV3 wuger nHeobxomumoe
IporpaMMHOE 0OecTieueHHe.

[IpocToTa B MOCTPOEHUU MOJIEIN B COUETAHUU C OOJIBIIUMU KOHCTPYKTUBHBIMU
BO3MOYKHOCTSIMM KOHCTPYKTOpa MO3BOJISIIOT JETSAM B KOHIIE 3aHATHS YBHUJIETH
CHEJaHHYI0 CBOMMM PYKaMH MOJEJb, KOTOPAasl BBINOJIHSAET NOCTABICHHYIO UMH K€
caMuMu 3aga4dy. [Ipu mocTpoeHun Mojenu 3aTparuBaeTcsi MHOKECTBO IPOOJIeM U3
pa3HbIX o0acTel 3HaHUS — OT TEOPUU MEXAHHUKH JI0 TICUXOJIOTHH.

Aopecam npozpammul

[Iporpamma mpeanazHayeHa i ywammxces 11-14  jmer. B kpyxok
OPUHUMAIOTCS  BCE  JKEJAIOIIME  y4Yallluecs, YBJICYEHHBIE  TEXHUYECKUM
TBOPYECTBOM, JIOOSIINE TBOPUTH, MHTEPECYIOIIHUECS HOBUHKAMU POOOTOTEXHUKH,
0e3 mpenBapuTeNbHBIX wuchbITaHUN. KommuecTBo yuammuxcs a0 15 yemnoBek.
[Iporpamma paccurtana Ha JeTel pPa3HOTO YPOBHS Pa3BUTHS, BOZMOXKHO 00yUYeHUE
JeTeN C OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.

YpoBeHb nporpamMmel, 00beM M CPOKH Peau3alum.
YpoBeHb MporpamMMebI - 0a30BBIi.

[Iporpamma paccunrtana Ha 1 rog oOyuenus. Ha usydenue nporpaMMbl OTBOAUTCSA
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68 yacos.

®opma 00y4eHHsI: OUHASL.

Pexxum 3aHAITHIl: 3aHATUS HOpoOBOIATCS 2 pa3a B Hemento mo 1 yacy.
[IpoaoMKUTENBHOCT OJHOTO Yaca cocTapisieT 40 MUHYT.

Oco0eHHOCTH OpraHM3anvu 00pPa3oBaATEJbHOI0 MPOLECCA: COCTAB I'PYIIIILI
Ha MPOTSHKEHUU H3YyUYEHHs] MPOTpaMMBbl MOCTOSHHBIA. B0O3MOXHO 3aunciieHue B
o0beMHEHNE yYaluxcsi B T€YEHUE Y4eOHOro rojia mociie coOeceoBaHUs WU
TECTUPOBAHUSI.

dopMa W BUABI 3aHATHH MO TPOrpaMMe CIOCOOCTBYIOT (HOPMHPOBAHHUIO
HaBBIKOB CaMOCTOSITEJIbHOM HCCJIEIOBATENIbCKOM JIESATEIbHOCTA U CO3JIaHUIO
KOHEUHOI0 MPOJyKTa — TMpoekTa. [l JOCTHMXKEeHMs pe3yibTaTa MPOBOASTCS
MPAKTUYECKUE W TBOPUYECKHE padOTHI, JENOBBIE U POJIEBBIE WIPHI, IOJICBBIC
3aHATHUS U IKCKYPCHUHU.

1.2 llean u 3apa4n

Ienv npocpammobi:o0yueHrne OCHOBaM POOOTOTEXHUKHA W TMPOTPaAMMHUPOBAHUS,
(dbopMHpOBaHHE HABBIKOB KOHCTPYMPOBAHUSI, MOACIUPOBAHUSA U aBTOMAaTUYECKOTO
ynpaBiaeHUs: poOOTaMH.
3aoauu npozpammol:
JINYHOCTHBIE
K TMYHOCTHBIM 3aauaM OCBOEHUS Kypca MOKHO OTHECTH:
— copMUpOBaTh KPUTHUUYECKOTO OTHOLIEHUS K MHPOpPMallUd U M30UpaTEIHHOCTH
€€ BOCIIPUATHS;
— chopMHUpOBAaTh OCMBICIICHHSI MOTHBOB CBOMIX JIEACTBHA TPU BBITTOJHCHUH
3aJaHul;
— Pa3BUTH JTIO003HATEITHLHOCTH MPHU BHITIOJIHCHUH PA3HOOOPA3HBIX 3aJaHUN;
— Ppa3BUTh BHUMATEIBHOCTH, HACTOMYMBOCTH, UEJICYCTPEMICHHOCTH, YMEHHE
IPEO0I0JIeBaTh TPYAHOCTH.
MeranpeamerHble
KoMMyHUKaTHBHBIE YHUBEpCAJIbHBIE YUEOHbIE ACHCTBUS:

— c(opMUpPOBATH YMEHHUS CIAYyIIaTh U TOHUMATh APYTHUX;



— chopMHUpOBATh U OTPAOOTKA YMEHUS COTIIACOBAaHHO pab0TaTh B KOJIJICKTUBE;

— chopMHpPOBATh YMEHUS apTYMEHTUPOBATh CBOIO TOUKY 3PCHUSI,;

— chopMupoBaTh YMEHHMS YNPABIATH MOBEICHUEM MapTHEPAa — KOHTPOJIb, OLICHKA,
KOPPEKLMSA €ro JeUCTBUM.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHBIC IEHCTBHUS:

— c(hOopMHUpPOBATh YMEHUS HAXOIUTh Pa3HOOOpa3HbIE CIOCOOBI pEIIeHUS 3a/1aY;

— cdopMHUpOBaTh YMEHHS YCTAaHABIMBATH OTHOIIECHUS MEXAY JJIEMEHTAMHU
CHUCTEMBI;

— chopMHUpOBaTh YMEHHUS BBIJEIATh CYIIECTBEHHBIC IPU3HAKH CHUCTEMBI H
abCTparupoBaThCs OT HECYIIECTBCHHBIX;

— c(OpMHUPOBATH YMEHHUS COCTABJISAThH AITOPUTMbI U BUJTIOU3MEHSTh U3C Y4ETOM
3aJJaHHBIX YCJIOBHUIA;

— c(hOopMHUpPOBATh YMEHUE MOJIEIIUPOBATH U MPE0OPA30BbIBATH OOBEKT.
PerynstvuBHbIe yHUBEpCAIbHbIE YU€OHbIE ICUCTBUS:

— copMupoBaTh yMEHUS TPOSBIATH MO3HABATEIHHYIO MWHUIIMATHUBY B Yy4eOHOM
MIPOIIECCE;

— copmMupoBaTh yMEHUS TUIAHUPOBATH U OPTaHU30BHIBATH CBOKO JEATEIHLHOCTH
JUISL JOCTH>KEHUS LIEIIN;

— copMUpoBaTh YMEHHUS OIICHUBATh TOJYYECHHBIH TBOPYECKUM MPOIYKT H
COOTHOCHTB €r0 C Ha4aJIbHBIM 3aMBICIIOM.

IIpeamerHbie

Ilepswiii yposenv— cpopmuposams y obyuarowuxcs:

— OCHOBHBIE TTOHSTHUSI POOOTOTEXHUKH;

— OCHOBBI QJITOPUTMHU3AITUY;

— YMEHHUSI aBTOHOMHOTO IPOTPaMMUPOBAHUS;

— OCHOBBI porpamMmmupoBanus B cpeae LEGO EV3;

— YMEHUSI MOJIKJIF0YaTh U UCIOIB30BaTh JATYMKU U JIBUTATEIH;

— HaBBIKU PabOTHI C MHCTPYKIIMOHHBIMH KapTaMH.

Bmopoii yposenb— nayuume obyuarowuecs:

— KOHCTPYHUPOBATh PA3IMYHbBIE MOJICITH POOOTOB;



— CO3/1aBaTh MPOrPaMMBbI JIJIsl pELICHUs 3a/1a4;
— UCTIOJIb30BaTh NaTYUKHU U JBUTATENH AJISl PEUICHUs MPOCTEUIINX 3a/1a4.
Tpemuii yposeHb— Hayuums odbyuarowuecs:
— UCIOJIb30BaTh JAaTUMKU U JIBUTATENIM B CIOXKHBIX 3a/1adax, MpelycMaTpUBaOIInX
MHOT'OBaPHAHTHOCTH PEIICHUS;
— CO3/1aBaTh U 3aIIUIIATH TBOPUECKUE TPOCKTHI.

1.3 Copepxxanue nporpamMmsl

Y4eOHbBIN JIaH

Ne HaumeHoBaHMe pa3iejioB M TeM Bcero Teopus
4acoB /paKTHKA
1 |BBeaenue B poOOTOTEXHUKY 4 2/2
2 |KoHcTpynpoBaHue 18 14/4
3 |IIporpamMmmupoBanue 24 12/12
4 |ITpoekTHast AeSITENBHOCTh B MAJIBIX IPYIIIAX 22 14/8
BCEI'O 68

Conepxkanue y4eOHOro mjiaHa
BBoaHoe 3aHsATHE
Hctopusi mnosiBieHus TepMuHA «poOoT». IlepBple MeEXaHMYECKHE HIPYILIKH.
ABtomarnueckue ycrpoictBa. Kyknsl-angpouasl XK. Bokancona, Ileepa u Anpu
Apo.
Oco0eHHOCTH YCTPOHCTBA U U3TOTOBJICHUS IPOCTEMIINX MEXaHUUYECKUX UTPYILEK.
Ilpakmuueckaa padoma: TPOESKTUPOBAHWE W  U3FOTOBIIEHHE IMPOCTEUILNX
MEXaHUYECKUX UTPYILIEK.
«Opranbl 4yBCTB» po00TOB
«Opranbl 4yBcTB» po060TOB. OCOOEHHOCTH YCTPOWCTBA U M3TOTOBJICHHS «OPTaHOB
3peHMs, ClIyXa, OCA3aHUD) I MOJENIH podoTa.
Ilpakmuueckaa padoma: KOHCTPYUPOBAHME W HW3FOTOBJIICEHHE IMPOCTEUILNX
«OpraHOB 3pEHUS» U «OPraHOB CIIyXa» C HCIOJIb30BaHUEM Ha0OpOB THUIIA
«DNEKTPOHHBIE KyOUKI».
Hrposbie aBTOMaTHYECKHE YCTPOMCTBA

Knaccudukanuuu 31eKTpOHHBIX TP U UTPYLIEK. DK3aMEHATOPHI




U TpeHaxEpbl. (OCOOEHHOCTHM YCTPOMCTBA UM H3TOTOBJIEHHUS MPOCTEUIINX
AIIEKTPOHHBIX UTP U UTPYIIIEK.

Ilpakmuueckas paboma: W3TOTOBIEHUE TPOCTEHIINX 3JIEKTPOHHBIX WIP U
UTPYIICK C HWCIOJh30BAHHWEM JeTajei W Y3J0B HAOOpOB THIA «IJICKTPOHHEIC
KYOUKW.

JABmKymmecs podoThl

OcoOenHocT M CHOCOOBI MEpeNBIKEHUSI B Mpupoae U TexHuke. OcoOeHHOCTH
YCTPONCTBA HCHOJHUTEIBHBIX MEXaHH3MOB, OOECIEUMBAIOIINX MEPEIBIKEHUE
TEXHUYECKUX YCTPOMCTB MO TBEPAOHN mMoBepXHOCTH. OCOOEHHOCTH YCTPOMCTBA U
W3TOTOBIICHHSI PA3IMYHBIX JBUTATEINICH JIJIsl MOJIEeTIeH POOOTOB.

Ilpakmuueckas paboma: TPOCKTUPOBAHWE U U3TOTOBICHHE MEXAaHHU3MOB
JBUTATENEH JJ1s1 Mojiesieil poOOTOB.

Oco0eHHOCTH YCTpOiicTBAa M W3rOTOBJIEHUS] HCIOJHUTEJbHBIX MEXaHU3MOB
JJISE MOJIeJIN podoTa

Knaccudukanus WMCIONMHUTENFHBIX MEXaHW3MOB [0 TPHHIUIY JCUCTBUS, IO
(YHKIMOHATBHBIM M KOHCTPYKTHBHBIM Ipu3HakaM. OcoOeHHOCTH YCTpoiicTBa
MEXaHU3MOB, 00CCIICYHBAIOIINX MEPEIBIKCHIE MOJICTH (IIaroBble, TYCCHUYHBIE,
KOJIECHBIE ~ MEXaHW3Mbl) M  MEXaHM3MOB 3axBaTa (IIHEBMO-, DJIEKTPO-,
TUPOMEXAHU3MBI U JIP.).

Ilpakmuueckan padoma: TPOSKTUPOBAHUE U M3TOTOBJICHHUE MPOCTEHIINX
UCTIOJTHUTEJIbHBIX MEXaHU3MOB MOJIENIN poOOTa.

«IIpodeccun» podoToB

Paznmuunble  «mpodeccun»  pobotoB. [IpomblinieHHbie  poOoThl.  P0oGOTHI-
UCCIIeIOBATENIN KOCMOCA M OKEaHCKHUX TITyOHH.

[Tyt co3maHuMs WCKYCCTBEHHOTO WHTEIUIGKTa B OyaymieM. [lepcrieKTuBbl
MPaKTUYECKOTO MCIIOJIb30BaHUS pOOOTOB.

Ilpakmuueckas paboma: NONTOTOBKA U MPOBEACHNE KOHKYypca (aHTACTHUECKUX

IPOEKTOB POOOTOB.

10



IIpoMbIlLIEHHBIN IM3alH M TEXHUYECKAs 3CTeTHKA B 0OpMIICHUU MOJeJIel
podoToB
3aKOHBI KPACOTHI U UX MPOSABICHUS B 0popMiieHHH Mojieneit poootos. [loaroroska
KOHKYypCa IOHBIX TU3alHEPOB.
Ilpakmuueckasa padboma: KOHKYPC FOHBIX TU3aHHEPOB.
Hrorosasi kKoH(pepeHIIUA U BHICTABKA PadOT y4yaluxcst
[TonBenenune utoros padoTsl yyamuxcs. [loaroroBka 10kiaaaos,
pedepaToB, CTEHIOBBIX MaTEpPHAIOB JJISI UTOTOBOM KOH(EpeHIMU. 3aBeplicHHUEe
co37aHusl MoJieeil poOOTOB JUIsi UTOTOBOM BBICTaBKHU. [10ATOTOBKA TEXHHMUYECKOU
JIOKyMEHTAIIUU K U3TOTOBJICHHBIM MoAessiM. OQopMiieHne TOMEIIeHHs BBICTaBKHU.
Ilpakmuueckasa padoma: nipoBeieHre KOHGEPEHIIMU U BBICTABKH JTyUIIUX padOT
JeTel U, BO3MOXKHO, padOT nejarora.

1.4 Ilnanupyembie pe3yabTAThI
JINYHOCTHBIE
K JIMYHOCTHBIM pe3yJibTaTaM OCBOCHHS Kypca MOKHO OTHECTH:
— (hopmMupoBaHHEe KPUTHUYECKOTO OTHOIIEHUS K MH(OpPMAIMU U M30UpaTeIbHOCTH
€€ BOCIIPUATHS;
—  (dopMHpOBaHHE  OCMBICIIEHHS ~ MOTHBOB  CBOMX  JCHCTBUH  TIpH
BBITIOJTHEHUN3aJaHU;
— pa3BUTHE JIO003HATETLHOCTH IPH BBHIOJTHEHUH PA3HOOOPA3HBIX 331aHUM;
— PpAa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, UEJIEYCTPEMIIEHHOCTH, YMEHHE
IIPEO0JIEBATh TPYIHOCTH.
MeTanpeameTHble
KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHbIC ACHCTBUS:
— ¢hopMHpOBaHNE YMEHUS CIYIIATh U IOHUMATh IPYTUX;
— (hopMHpOBaHUE U OTPAOOTKA YMEHUS COTIIaCOBAaHHO paboTaTh B KOJIJICKTUBE;
— (OpMHpPOBaHKE YMEHUS ApPTYMEHTUPOBATh CBOIO TOUKY 3pEHUS;
— ¢hopMHpPOBaHNE YMEHUS YIPABIATH MIOBEICHUEM IMapTHEPA — KOHTPOJIb, OIICHKA,
KOPPEKIMS €ro JEUCTBUM.

[lo3naBaTenbHbIE YHUBEPCAIbHbBIE YU€OHbIE TEHCTBUS:
11



— (hhopMHUpPOBAaHNE YMEHUS HAXOIUTh PA3HOOOPA3HBIE CITOCOOBI PEIICHUS 3a/1ay;

— (opmupoBaHue yMEHHUS YCTaHABIWBATH OTHOIICHUS MEXKIY DJIEMECHTAMHU
CHCTEMBI,

— ¢opMHpOBaHWE YMEHHS BBIICTATh CYIIECTBCHHBIC NPHU3HAKH CHCTEMBI W
a0CTparupoBaThCs OT HECYIIECTBEHHBIX;

— (opMHUpOBaHUE YMEHHS COCTABIISTH AJITOPUTMBI U BUIAOU3MEHSATh X C YYETOM
3aJJaHHBIX YCJIOBHUI;

— (hopMHpOBaHUE YMEHHUE MOACIUPOBATH U TPEOOPA30BBIBATH OOBEKT.
PerynaruBHbie yHUBEpCaATbHBIC YICOHbBIC TCHUCTBUS:

— (opmMupoBaHHE YMEHHs TPOSBIIATH MO3HABATEIHHYI0 WHUIIUATUBY B Y4ECOHOM
MpOLECCE;

— (opMupoBaHKE YMEHHs TUTAHMPOBATH W OPTaHU30BBIBATH CBOIO JEATEIHLHOCTH
JUTSL TOCTHIKCHUS 11€TIH;

— (¢opMHUpoBaHUE YMEHHS OLICHMBATh TOJYYECHHBIH TBOPUYECKUH TMPOIAYKT H
COOTHOCHUTH €TI0 C HauaJIbHBIM 3aMBICJIOM.

IpeamerHbie

B pe3yabTraTe u3y4eHusi Kypca y4auuecs J0JKHbI:

3HATH/MIOHUMATH

— POJIb U MECTO pO6OTOTCXHI/IKI/I B JKU3HH COBPCMECHHOI'O O6H1€CTB8,;

— OCHOBHBIE CBEJEHHE U3 MCTOPUU pa3BUTUA poOoTOoTexHHKH B Poccuu u

MUpeE;

— OCHOBHBIX IIOHATHA pO6OTOT€XHI/IKI/I, OCHOBHBIC TEXHHYCCKHUC TCPMHUHBI,

CBA3AaHHLIC C IIpoHECCaMU KOHCTPYHMPOBAHHUA MW IIPOIrpaMMHUPOBAHHA

poOOTOB;
— TpaBWJIA U MEPbI 0E30MMACHOCTH MPHU PabOTE C IECKTPOUHCTPYMEHTAMU;
— o01iee ycTpOHCTBO M MIPUHIIUIIBI ACHCTBUS pOOOTOB;
— OCHOBHBIE XapaKTEPUCTUKHA OCHOBHBIX KJIACCOB pOOOTOB;

— 0OIIy}0 METOJIMKY pacueTa OCHOBHBIX KUHEMATUUYECKUX CXEM;

— TMOPSIIOK OTBICKaHHSI HEUCHPABHOCTEH B Pa3NUYHBIX POOOTHU3UPOBAHHBIX
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YMETD

CHCTEMAX;
METOAMKY IPOBEPKH Pab0OTOCTIOCOOHOCTH OTACIBHBIX Y3IJIOB H JETAJCH;
OCHOBBI TOITYJISIPHBIX SI3BIKOB IPOTPAMMHUPOBAHHUS;

MpaBUJia TEXHUKH OE30IacHOCTH Npu paboTe B KaOWHETE OCHAIICHHBIM
ANEKTPOOOOPYIOBAHUEM;

OCHOBHBIE 3aKOHBI JJICKTPUYECKHX IEMNei, mpaBwia 0e30MacHOCTH MPH
paboTe C DIEKTPUYECKHUMH LEISIMH, OCHOBHBIC PaIUOAIEKTPOHHBIC
KOMITOHEHTHI,

OTIpeCTICHUS POOOTOTEXHUYECKOTO yCTpOIICTBa, Hauboee
pacnpocTpaHeHHbIE CUTYAlluH, B KOTOPBIX IPUMEHSIOTCS pOOOTHI;

MMETh TMPEICTABICHUS O TIEPCIeKTUBAX pa3BUTHA POOOTOTEXHUKH,
OCHOBHBIE KOMITOHEHTHI IPOTPAMMHBIX CPEI;

OCHOBHBIE TPUHIUIBI KOMITBIOTEPHOTO VYIPABJICHUS, HA3HAUYCHUE W
NPUHOUTBL  pabOThl IIBETOBOTO, YJIBTPAa3BYKOBOTO JaTyMKa, IaTYUKa
KacaHUsl, Pa3JINYHBIX UCTIOTHUTEIBHBIX YCTPOMCTB;

pa3M4HbIe CIOCOOBI MepeIayr MEXaHHYECKOTO BO3ICHCTBHSI, pa3IHMYHbIC

BHUBI IIACCH, BUABI U HA3HAYCHNC MCXAaHNYCCKHUX 3aXBaTOB,

coOupaTh MPOCTEUIITNE MOJIENH C UCToJib3oBaHueM EV3;

CaMOCTOSITENIbHO TIPOEKTHUPOBATh U COOMpPATh U3 TOTOBBIX JAeTaliel
MaHUITYJISATOPBI U POOOTOB PA3IMYHOTO HA3HAYEHUS;

UCIIONIb30BaTh  JJIi  NPOrpaMMHpPOBaHUA  MUKpokoMmmbioTep  EV3
(nporpammupoBath Ha aucruiee EV3)

BJaJIeTh OCHOBHBIMU HaBbIKaMHU pPaOOThl B  BHU3yaJbHOW  Cpejie
IPOrpaMMHUPOBAHMSI, MPOrPAMMHUPOBATH COOpaHHBIE KOHCTPYKIMU O]
3a/1a4y¥ Ha4aJIbHOT'O YPOBHS CII0KHOCTH;

pa3pabaThiBaTh M 3alKCHIBATh B BHU3yaJIbHOW Cpelie MPOrpaMMHUPOBAHMUS
TUIIOBBIE YIIPaBJIEHUSI POOOTOM

II0JIb30BATHCSA KOMITBIOTEPOM, IIPOTPaMMHBIMHU IIPOAYKTaMHU,
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HEOOXOJIUMBIMU JIJ11 00YyUEHHS TPOTPaMME;

— noadHupaTh HEOOXOIMMbIE JATYMKU UM HCHOJHUTENIbHBIE YCTPOWCTBA,
coOupaTh TMpPOCTEUIIME YCTPOHMCTBA C OAHUM WM HECKOJIbKUMU
JaTYMKaMu, COOMpaTh U OTIAKUBATh KOHCTPYKIIMU 0a30BbIX POOOTOB

— TMPAaBWIBHO BBIOWpATh BHJ TEpEladydl MEXaHWYECKOTO BO3IACHCTBHUS IS
Pa3IMYHBIX TEXHUYECKUX CHUTYallMi, coOHparh ACHCTBYIOIIME MOJEIH
poOOTOB, a TaK)K€ MX OCHOBHBIE y3JIbl U CUCTEMBbI

— BECTHU UHAWBUIAYAITLHBIE U TPYIIIOBHIE UCCIIEIOBATEILCKIE PAOOTHI.

1. 5 Kanenaapubiid yueOHbIi rpadguk

peanu3anuy  JIOMOJIHUTEIBHONW  00Ieo0pa3oBaTeNbHON  00IIepa3BUBAIOIICH

nporpammel «MoaenupoBaHue poOOTOB»

Ha 2023- Jara Jara Bcero KoanuyectB | Pexxum

2024 HayaJja OKOHYAHHUS | Y4eOHBbIX 0 Y4eOHBIX | 3aHATHH

y4eOHbIi 00y4yeHus1 | 0O0y4YeHUS | HedeJb 4acoB

roj no no

T'on nporpaMm | mporpamMmme

o0yueHust |e

1 ron 36 68 2 paza B
Heelro 1o |
akKaJ. yacy
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Paspnen 2 «KoMmieke opraHu3anMOHHO-TIEAArOri4eCKUX yCJI0BHid,
BKJIIOYAOLIUNA (GOpMBI aTTECTALMU
2.1. YciaoBus peajusanuu
Kommerorep s negarora;
IPOEKTOP;
MHTEPAKTUBHAS JJOCKa;
JNETCKHE HOYTOYyKH — 15 mTyK;
koHCTpykTOp LEGO Mindstorms EV3 —4;
nporpammuoe obecrieuenne LEGO Education Mindstorms Software;
KOMIUJIEKT 3a/IaHUU.

KanpoBoe o0ecnmeuenme: s YCHEIIHOTO PELIEHUS IIOCTABJICHHBIX B
nporpaMMe 3ajgad TpeOyeTcs MeAaror, yMeJo HCHOJb3YIOMUNA 3(PPEKTUBHBIC
(GopMbl pabOTHl, MMEIOLIMI TBOPYECKOE OTHOLIEHHE K 0Opa30BaTEIbHOMY
nporeccy.

[lenaror momKEeH HMETh COOTBETCTBYIOIIEE OOpa3oBaHHE: MEAArorHYecKOe.
JIMYHOCTHBIE XapaKTEPUCTUKHU JOKHBI COOTBETCTBOBATh TPEOOBAHUSAM CHELUPUKU
paboThl C JOETbMU: KOMMYHHUKATUBHOCTb, JOOPOXKEIATENLHOCTD, Meaarorunyeckast

9THUKA, aAKTUBHOCTD.

2.2. ®opMblI aTTECTAIIUN
OCHOBHOHM NpOLEAYpPOH HMTOrOBOM OLIEHKH JOCTH)KEHUS PpE3yJbTAaTOB SIBISETCS
BBICTABKa.
Dopmbl KOHMPOTIAL:
- co0ecenoBaHus, WHIAUBUAYaAJIbHbIE KOHCYJbTalluu, Oecela, TECTUPOBAHUE U
aHKETUPOBaHUE, HAOIIOICHUS, UTOTOBBIC 3aHATHU.
Dopmbl no0gedeHUs: UMO208 Peanu3ayuu nPoOSPamMMmbl.
ITpoBoauTCS NTOrOBask aTTECTALU — BHICTABKA JOCTUKEHHM.

2.3. OueHOYHbIE MATEPHAJIBI

JUia  ompeneneHus JAOCTHXKEHHH — yYallUMUCS IUIAHUPYEMBIX — PE3yJIbTaTOB

HCIIOJIB3YIOTCA CIICAYIOIIUC JJUATHOCTHYCCKNC MCTOJIUKU:
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- CaMOCTOsTeNNbHAsI paboTa.
- TBOpUecKas paboTa,
- ydacTue B BhICTaBKaX, KOHKypcCax,
- TBOPYECKUU OTYET,
OrneHOYHAs AESITETFHOCTD PEAIU3yeTCsl TOCPEACTBOM M3yUeHUsST 00pa30oBaTeIbHBIX
PE3YNIbTAaTOB, IEMOHCTPUPYEMBIX YUAIIIUMHUCH.
2.4. Meroanuyeckue MaTepHuaJIbl

Onucanue MeTo10B O0yUYEeHMSI:
O0biaCHUMENbHO-ULTIOCIMPAMUBHBIL MEMOO 00VYeHUs
- yyamyecsl TMOJIy4aloT 3HaHMsSI B XojJe Oecedbl, OOBSICHEHUS, AMCKYCCUHU, W3
y4eOHOM WIJIM METOIMUECKOM JIUTEPATYPhI, Uepe3 IKPaHHOE ITOCOoOUeE.
Penpooyxmuenwiii memoo 06yuenus
- JIeATeIbHOCTh YyYaIUXCS HOCHUT aITOPUTMUYECKHH Xapaktep, pabora
BBITIOJTHACTCST TI0 WHCTPYKIMSIM, TPEANUCAHHWIM, TpaBWIaM B aHAJOTHYHBIX,
CXOJIHBIX C TTOKa3aHHBIM 00PA3I[OM CUTYAITUSX.
Memoo npobaemHo20 usnNodNceHus 8 00yyeHuu
- TIpeXZIe YeM Hu3JlaraTh MaTepual, Mepej yJalmydMUCS HEeOOXOJAMMO TOCTaBUTh
npobiieMy, chOpMylIHpOBaTh TO3HABATENBbHYIO 3a/ady, a 3aTeM, pacKpbIBas
CHUCTEMY JOKa3aTelbCTB, CpPaBHUBAs TOYKUA 3pPEHUS, Pa3IWYHBIC TMOJXOIBI,
MOKa3aTh CMOCO0 pelieHus TIOCTABJICHHOW 3a/layd. Yualiuecs CTaHOBSTCSA
CBUJECTENSIMU M COyYaCTHUKAMU HAyYHOTO MOMCKA.
YacmuuHonouckosbulil, Uy 28PUCTNIUYECKUL MeMOO 00YYeHUs]
- 3aKJIIOYAETCS B OpPraHU3AIMM AKTHMBHOTO ITOMCKA PEIIECHUS BBIIBUHYTHIX B
o0ydeHnHu (WM CaMOCTOSITENbHO C(OPMYIMPOBAHHBIX) MMO3HABATEIBHBIX 33/1a4 B
X0J1€ TTIOJATOTOBKY U Pean3aIlii TBOPUYECKUX MTPOCKTOB.
HUccnedosamenvckuii memoo o0yyenus
- ydaluecss CaMOCTOSITENIbHO HM3y4YaloT OCHOBHBIE XapaKTEPUCTUKH MPOCTHIX
MEXaHU3MOB U JATYMKOB, paOOTAIONIUX B MOJIETH, BKIIOUasl phlyar, 3y04aThie U
pPEMEHHBIE TIepenayu, BEAYT HAONIOJACHUS W W3MEPEHUS W BBIMIOJHSIOT APYTHE

JICUCTBHS TTOMCKOBOIO Xapakrepa. MHunmnaTuBa, CaMOCTOATENBHOCTh, TBOPUYECKUI
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MOUCK MPOSIBIISIFOTCS B UCCIIEA0BATENBCKON JEATEIIbHOCTH Hanbosee MmoIHo.
®opmbl  opraHuzanMu  00pa30BaTENBHOrO Ipoliecca - HWHAUBUAYaIbHAs,
WHJVMBUAYAJIBHO-TPYIINOBAass M TPYNIIOBAs.

@®opMbI OpraHu3alui y4eOHOro 3aHsATHS - 3allUTa MPOEKTOB, HWrpa, JIEKLuS,
«MO3TOBOM IITYpM», HaOJIOJEHUE, OJMMIHNAAA, NPAKTUYECKOE  3aHsTHE,
npe3eHTauus,  copeBHOBaHHE. llemarorunyeckre TEXHOJOTMHU - TEXHOJIOTHUS
UHANBUAyAIU3AMA OOyUYEHUs, TEXHOJOTHs TPYNIOBOTO OOYYEHMsSI, TEXHOJOTHUS

Pa3BUBArOIICTO 06y‘1€HI/I}I, TCXHOJIOTHA HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

TCXHOJIOTHA HpOGKTHOﬁ ACATCIIBHOCTH, TCXHOJIOTHUA HFpOBOﬁ
ACATCIBbHOCTH, KOMMYHHKAaTHUBHAA TCXHOJIOTHA O6y‘-IeHI/I$I, TCXHOJIOTHA
KOJJIEKTUBHOM TBOp‘ICCKOﬁ JACATCIBbHOCTH, TCXHOJIOT'UA PCUHICHUA

M300peTaTeNbCKUX 3a/1a4
AJITOPUTM Yy4eOHOT0 3aAHATHS:
3aHATHE BKIIIOYAET B CE0s1 HECKOJIBKO ITAIOB:
Obwas uacmy: OpPraHU3ALMOHHBIA MOMEHT, TIOCTAaHOBKAa TEMbI 3aHATHS,
IPUMEHSEMBIE METO/BI U MPUEMBI, (POpMa 3aHATHUS.
Opeanuzayuonnas cmpykmypa:
- aKTyaJIM3alus 3HaHUi, cnoco00B AeHCTBUS, POPM TOCTHIKEHUS pPE3YIbTATOB;
- co3aHue NMpoOJIEMHOM CUTYalluu, BOIIPOCHI, MaTEpPHUAIbI;
- IOCTAHOBKA LIeJIEH U 3a]1a4 3aHATHS;
- OTKpbITME HOBOI'O 3HAHUS, IPUMEHEHHE IIPUEMOB M HAaBBIKOB pPalOOTHI,
(dbopMUpOBaHKE YMEHU, HABBIKOB 110 U3yUYEHUIO HOBOTO MaTepHara;
- yueOHbIE ACHCTBUS 110 peaau3aliy ey 1 3a/1a4 3aHATHUS;
- pednekcusi: oObEKTHBHAs OIEHKA JOCTUTHYTBIX PE3yJNbTaToB, padoTa HaJ

OIIIMOKAMU.

17



8.
9.

2.5 Cnmncok Jureparypsbl

. Ocanuukas, JLIO. Kypc mporpammupoBanust po6ora LegoMindstorms

EV3 B cpene EV3: u3a. Bropoe, nepepad. u gonoi. / JLIO. OBcsHuikas,
J.H. Oscsanuukuid, A.Jl. OBcsnuukuii. — M.: «Ilepoy», 2016. — 296 c.;

Komocos JI. I'. Ilepmeiii mar B poOoToTexHuKy. I[IpakTukym s 5-6
kiaccoB\ [[. I'. Konocos. — M.: BUHOM. Jla6opaTtopus 3Hanui, 2012 — 292

C.

. bror-coobmectBo moburteneir poboroB Jlero ¢ mnpumMepamu mHporpamMm

[DmexTponnsIi pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post 21.html
JlabopaTtopHbIe MPaKTUKYMbI TI0 MPOTPAMMHPOBAHHIO [ DJIEKTPOHHBIH

pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=

category&layout=blog&i1d=72&Itemid=159&lang=ru

. OOpazoBarenpHas nporpamma «BBeneHrne B KOHCTpYHpPOBaHUE POOOTOB» U

rpaduyuecKuil S3bIK MpOrpaMMUPOBaHUS POOOTOB [DIEKTPOHHBIN pecypc] /

http://learning.9151394.ru/course/view.php?1d=280#program blocks

[Ipumepbl KOHCTPYKTOPOB M MPOrpaMM K HHUM [DJIEKTpOHHBIN pecypc] /

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

[TIporpaMmsbl TSt pobora [DneKTpOHHBII pecypc] /

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

VY4eOHuK 1Mo mporpaMMHupoBaHuio poooToB (wiki) [DnekTponnslit pecypce] /

Marepuanbl 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-4022068 1

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