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BBEJIEHHUE
[Iporpamma mpepHa3HAYeHA [UIS M3YYCHHUST POOOTOTEXHHKH M BOBICUYCHHS OOYUYarOIIUNXCS B
MPAaKTHYECKYIO NEATEIbHOCTh MO Pa3pabOTKe W KOHCTPYHPOBAHHIO YIPABIIEMBbIX MOJeNCH Ha
6aze koHcrpykTopa LEGOMindstormsEV3. Ilporpamma peanusyercss Ha 0aze nenrpa «Touka

Pocra», ctpykrypHoro noapasnenerust MbOY «COIII c. 'opranu».

Pa3znen 1 «kKoMiieke OCHOBHBIX XapaKTepUCTHK oOpa3oBaHusi 00beM, cojiepKaHue,
IUIAHUPYeMble Pe3yabTaThl
1.1. llosicHuTENbHAS 3AMUCKA

JomnonuurensHas oOuieoOpa3oBarenbHas oOliepa3BuBaroas mnporpamMmma «Mooenuposanue
pobomos» pazpaboTaHa JiIsl YUPEKACHUN JOTOTHUTEILHOT0 00pa30BaHus IeTEH.

OOpasoBarenpHast mporpamma «MogenupoBanue poboToB» coctaBieHa B 2023 romy B
cootBeTcTBUH ¢ DenepanbHbiM 3akoHOM «O0 obOpazoBanuu» ot Ne 273-D3 29.12.2012 (pex. ot
31.12.2014 r.); Konuenmue# pa3BUTHS IOMOJHUTEIBLHOTO OOpa3oBaHUsI IETEH, YTBEPIKICHHOU
pacniopsokenneM [IpaButenbctBa PO Nel726-p ot 04.09.2014 r.; IlocranoBneHuem I naBHOTO
roCyJJapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoit @epepanun «O0 yrBepxkaenun CanlluH
2.4.4.3172-14 «CaHUTapHO-3MUIEMHUOJIOTHICCKUE TPEOOBaHUS K YCTPOWCTBY, COJEPKAHUIO H
OpraHu3aly pexuma paboThl 00pa30BATENbHBIX OPTraHU3ALUN JOMOJIHUTEIHHOTO 00pa30BaHUs
nerei» Ne 41 or 04.07.2014 r.;

Hanpaenennocmop 00nonnumenvHoil 00pazoeamenbHoil RPOZPaAmMMbl

[Iporpamma OTHOCHUTCS K TEXHMYECKON HampaBieHHOCTU. [Iporpamma opueHTHpOBaHa Ha
pa3BUTHE TEXHUYECKUX W TBOPUYECKUX CIOCOOHOCTEH M YMEHHH y4Yaluxcs, OpraHHU3aIlfio
HAYYHO-HCCIIEeI0BATENbCKON ASSITENbHOCTH, TPO(GECCHOHATHHOTO CAMOOIIPEICTICHU S YIAIIUXCS.

Hoegu3na oannoii npozpammol

Ha 3ansatusx neru ywarcs, urpas u, urpas, - yuarcs! Pebsta B urpoBoii popme pasBuBarot
WH)XCHEpHOE MBIIIJICHHE, TTONy4YaloT MpaKTHUeCKUe HaBBIKU Mpu cOopke poboTa. B xone cOopku
IIKOJILHUK ~ YYUTCSl OPUEHTHPOBATHCS B UepTeX aX, palMOHAJIbHO OPraHU30BBIBaTH pPadoTy.
OOpasoBarenpHasl MporpamMma BHEYPOYHOH JCATENHHOCTH 10 Tporpamme «OCHOBBI
pOOOTOTEXHUKU» HANpaBiIeHa Ha TMOMICPKKY Cpeibl IS JETCKOT0 HAayYHO-TEXHUYECKOTO
TBOpYECTBA M OOECHEeYeHHE BO3MOXKHOCTH camopeanu3anuu ydamuxcs. CoBpeMeHHas MIKoJa
MEHSIETCS: BaKHA HE CyMMa TeX 3HaHWi, KOTOPbIE MONYYUT YYCHHK, & BAXKEH JIMYHOCTHBIM POCT.
[ToaTomy cozeprkaHue POrpaMMbl HAIIPABJIICHO U HA CO3JaHHE YCIOBUU IS Pa3BUTHS JIMIHOCTH
peOeHKa, pa3BUTHE MOTHBAllMM JIMYHOCTH K TIO3HAHWUIO W TBOPYECTBY, OOeCIeUeHUE
AMOILIMOHAILHOTO Oyaromnonydnsi pedeHKa, MPHOOIIeHne O0YyJaroImUXcsl K O0IIeYeIOBEYeCKUM
[IEHHOCTSIM Y 3HAHUSM, HHTEIUIEKTYaIbHOE U TYXOBHOE Pa3BUTHE THYHOCTH PeOSHKA.

Axmyanvrhocmp



Omnoit w3 BaxHBIX TpoOseM B Poccum sBiusroTcss e€ HemocTaTouyHas 00ECTICUEHHOCTH
WH)XEHEPHBIMH KaJlpaMHW W HHU3KHHA CTaTyC HWHXKEHEpHOTO oOpaszoBaHus. Ceiluac HE0OX0IUMO
BECTH TOMYJISIpU3aIHio podeccun nrmxeHepa. IHTEHCHBHOE HCIIOIB30BaHUE POOOTOB B OBITY, Ha
MIPOU3BOJICTBE | ToJie 00si TpeOyeT, YTOOBI MOTh30BATEN 00JIa Al COBPEMEHHBIMU 3HAHUSMU B
obyactu ympaBiieHUss poOOTaMH, YTO MO3BOJHUT Pa3BUBATh HOBBIC, YMHBIE, O€30MaCHBIE U OoJee
NPOJIBUHYTHIC aBTOMATH3MPOBAaHHBIE CHCTeMbl. HeoOXoaMMo TMpUBUBATH MHTEPEC YYaIUXCS K
001acTi pOOOTOTEXHHUKH U aBTOMATH3MPOBAHHBIX CHCTEM.

Takxke maHHas TporpaMma JacT BO3MOKHOCTH IIKOJBHUKAM 3aKpENUTh W MPUMEHHUTH Ha
NPAKTUKE TIOJYYCHHBIE 3HAHWS 10 TAaKUM JUCIUIUIMHAM, KaKk MareMaTuka, (usuka,
uHpOpMaTHKa, TexXHOJOrus. Ha 3aHATHAX TIO0 TEXHWYECKOMY TBOPYECTBY  ydalllHuecs
COIIPHUKACAIOTCSL CO CMEKHBIMU 00pa30BaTEIbHBIMUA O0JIACTSAMHU. 3a CUET WCIOJIB30BAaHUs 3araca
TEXHUYCCKHUX TMOHATHH U CICHUAIBHBIX TEPMHHOB PACIIUPSIOTCS KOMMYHHUKATUBHBIC (YHKIIMU
S3bIKA, YTIAYOJSIFOTCS BO3MOYKHOCTH JIMHTBUCTHUYECKOTO pa3BUTHs oOydaromierocs. JlanHas
nporpaMMa IMO3BOJISIET CO3[aTh YHUKAIbHYIO 00pa30BaTEIIbHYIO Cpeay, KOTOpas CHOCOOCTBYET
Pa3BUTHIO HMHXKEHEPHOTO, KOHCTPYKTOpckoro MeluieHus. B mpouecce padorer ¢ LEGO EV3
VYCHUKH TIPUOOPETAIOT OIBIT PENICHHS KaK THUIIOBBIX, TaK W HEMIA0JOHHBIX 3a7a4 I10
KOHCTPYUPOBAHHUIO, MPOTPAMMHPOBAHUIO, cOOpy HaHHBIX. Kpome TOro, pabora B KOMaHIE
crocoOCTBYeT (HOPMUPOBAHHIO YMEHHUSI B3aMMOJCHUCTBOBATH C COYyYEHHKAMH, (OPMYJIHPOBATH,
aHAJIM3UPOBATh, KPUTHYECKH OIICHUBATh, OTCTauBaTh CBOM UJICH.

Ileoazozuueckan uenecoodpasnocmov nPOZPAMMbI  OPUCHTHPOBAHA HA  BBINOJIHEHUE
TpeOOBaHUN K COJICPKAHUIO JIOMOJHUTEIIBHON JCSITENLHOCTH INKOJBHUKOB, a TakKe Ha
WHTETpaINIo U JIOTIOJHEHHE COAEpKaHMsI MPEeAMETHBIX mporpamMM. KoHcTpynpoBaHue poboOTOB —
9TO TpeboBaHKWE BpeMeHU. JlJIsi CErOMHSIIHUX MPOABHHYTHIX MIKOJLHUKOB 3TO BOCTPEOOBAHO,
WHTEpeCcHO. JleTh — HEyTOMHMEBIE KOHCTPYKTOPBI, MX TEXHHUYECKHE PEIICHUS OCTPOYMHBI U
opuruHAIbHEL. OYeHb BAXKHO BOBPEMSI  ONPEICIIHTh, HAMPABUTh W Pa3BUBATh TBOPYCCKUI
TEXHUYECKUU TIOTEHIIMAJ JIETeH, IPEAOCTaBUTh BCE BO3MOXKHOCTH Il (DOPMUPOBAHHS U PA3BUTHUS
WX MHKEHEPHOTO MBIIUIEHUS U MpodeccuoHalbHOil opueHTanu. Mojaenu, KoTopsie, coOuparoT
JETH, CIy’)KaT OTJIMYHBIM OOYYArOIIMM MaTepHaioM. YUYeOHBIC 3aHATHS 1O POOOTOTEXHHKE
CIIOCOOCTBYIOT PA3BUTHUIO JIETCKOTO BOOOPaKEHHUS M TBOPUYECKUX CIIOCOOHOCTEH, HAKOILJICHHIO
NOJIC3HBIX ~ 3HAHWH,  (QOPMUPOBAHHIO  AOCTPAKTHOTO M JIOTMYECKOTO  MBIIUICHUS,
KOHCTPYKTOPCKHUX, HHKCHEPHBIX U OOIICHAYYHBIX HABBIKOB. [IOMOTaOT MO-APyroMy mocMOTPETh
Ha BONPOCHI, CBSI3aHHBIC C W3YYCHHEM CCTECTBCHHBIX HAyK, HH()OPMAIIMOHHBIX TEXHOJIOTHH W
MaTeMaTHKH. CHocoOCTBYET Pa3BUTHIO PEYH, MPOCTPAHCTBECHHOW OpPHUEHTAIMH, 00CCIICYHBAIOT
BOBJICUCHHUE yUYAIINXCSA B HAYYHO-TEXHUYECKOE TBOPUECTBO U JAIOT BO3MOXHOCTh 110 MAKCHMYyMY
peain30BaTh TBOPYECKHE CHOCOOHOCTH. AKTYyaJdbHO BOCIUTAaHHE IJUYHOCTH C KPEATUBHBIM

MBIIIJICHUEM, 06J1anafome171 0a30BBIMH TEXHHYECKUMH YMCHUSAMHU, HO CIIOCOOHOI NPpUMCHUTL UX



B HECTAH/IaPTHOM CUTYalUH.

Omauyumenvhvie 0cOOEHHOCMU NPOZPAMMDL

B nmpomecce Teopermueckoro oO0ydeHHS BOCHUTAHHUKH 3HAKOMSTCS C Ha3HAYCHHUEM,
CTPYKTYpPOH W YCTPOWCTBOM pOOOTOB, C TEXHOJOTHUYECKUMH OCHOBAaMH COOpKM M MOHTaXa,
OCHOBAMH BBIYHCIIMTENBHON TEXHHMKH, CPEACTBaAMU OTOOpakeHus uHopmauuu. IIporpamma
COJICP’KUT CBEJICHUS MO0 UCTOPUU COBPEMEHHOM AJIEKTPOHUKHU, UHPOPMATUKU U POOOTOTEXHUKH, O
BEJYLIMX YYEHBIX U MHXKEHEPax B 3TO 00JaCTH M WX OTKPBITHSAX C IEJIbI0O BOCIUTAHUS UHTEpeca
yYammxcst K Npo(ecCHOHAIBHOW JEATENIbHOCTH, HANpaBJICHUSM pPa3BUTHA M TEPCIEKTHBAM
POOOTOTEXHUKH. [Iporpamma  BKJIIOYAET MPOBEACHME  MPAKTHMKYMa  HAUMHAIOLIETO
pPOOOTOTEXHUKA, BKJIIOYAIOIIETO IMPOBEIEHUE J1a00paTOPHO-NIPAKTUYECKUX, HUCCIEI0BATEIbCKUX
paboT W MPHUKIAJHOTO MPOrpaMMHUPOBaHUA. B XoJe cnenualbHbIX 33JaHUld BOCIUTAHHUKU
npuoOperaroT OoOIIe-TPyIOBbIE, CIEHUATbHbIE W TPO(PECCHOHATbHBIE YMEHHS M HABBIKH I10
cOOpKe TOTOBBIX pOOOTOB, WX MPOTPAMMHPOBAHUIO, 3aKpEIUIIEMBbIE B IPOLECCEe Pa3pabOTKH
npoekrta. CoaepxaHue MPaKTUIECKUX pabOT U BUJIBI POEKTOB MOTYT YTOUHSATHCS, B 3aBUCUMOCTH
OT HaKJIOHHOCTEH yJaluxcsi, HATM4usl MaTepUaioB, CPEJICTB U JIp.

Jns peanmzanuu nmporpaMMbl UCIIONB3YIOTCS 00pa3oBaTeibHbie KOHCTPYKTOPHI (hupMmbl Lego,
koHctpykrop LEGO MINDSTORMS Education EV3. On mnpexacraeisier coboii  Habop
KOHCTPYKTUBHBIX JeTajiel, MO3BOJSIOUMX CcOOpaTh MHOTOYHUCIICHHBIE BapUaHThl MEXaHH3MOB,
Ha0Op JATYUKOB, ABUTATEIN M MUKpOKoMIlbloTep EV3, KoTOphI ynpaBiseT Bcell MOCTPOCHHOM
koHctpykuueit. C xonctpykropom LEGO MINDSTORMS Education EV3 uaer HeoOxoaumoe
porpaMMHOe 00ecIieueHue.

[IpoctoTa B MOCTPOEHUMH MOJAEIM B COYETAHMH C OONBIIMMHU KOHCTPYKTUBHBIMHU
BO3MOXHOCTSIMM KOHCTPYKTOpa MO3BOJISIFOT JIETSAM B KOHIIE 3aHATHS YBUJCTh CJIEIaHHYIO CBOUMHU
pyKaMu MOJieNlb, KOTOpasi BBINOJIHSET [TOCTABJIEHHYIO0 UMM K€ caMMMHU 3anady. [lpu nocrpoenun
MO/JIEJIH 3aTPAaruBaeTCsi MHOKECTBO MPOOIJIEM U3 pa3HbIX oOjacTel 3HaAaHUSI — OT TEOPUU MEXaHUKHU
JI0 TICUXOJIOTHH.

Aopecam npozpammot

[Tporpamma npennasHayena s oOydaromuxcs 10-17 mer. B kpy»Xok NpUHMMAIOTCS BCe
JKENaIUe  yyalluecs, YyBJICUEHHbIE TEXHUYECKUM TBOPYECTBOM, JHOOSIIME TBOPUTH,
MHTEpECYIOIIMecss HOBUHKAMU POOOTOTEXHUKH, Oe3 MpeaBapUTEIbHbIX HcIbITaHUi. KonnuecTBo
oOyuaromuxca 10 15 yenosek. Ilporpamma paccumTaHa Ha JieTeil pa3HOTO YpPOBHS DPa3BHUTHA,
BO3MOXHO OOyUY€HHE JIeTel C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI.

YpoBeHb nporpamMmbl, 00be€M U CPOKH peain3auuu.
YpoBeHb porpaMmbl - 6a30BBbIil.
[Tporpamma paccuntana Ha 1 roa oOyuenus. Ha u3ydyenue nporpaMmsl oTBOAUTCS 68 yacos.

®opma 00yyeHHsI: OUHAs.



Pexxum 3aHSITHIA. 3aHATHS TPOBOAATCS 2 pasza B Hememto mo 1 yacy. [IpomomkuTensHOCTh
oJHOTO Yaca coctapisieT 40 MUHYT.

Oco0eHHocTH oOpraHu3anuum 00pa3oBaTeJbHOI0 IMpolecca: CcOoCTaB TIPyHnbl  Ha
IOPOTSKEHUM M3YUYEHHUS IPOrpaMMbl IOCTOSIHHBbIA. B03MOXXHO 3auucieHue B 00beIUHEHUE
yYaIUXxcs B TSYCHHE yIeOHOTro rojia Tocie co0eceIOBaHMS MM TECTHPOBAHMSL.

dopmMa W BHUABl 3aHATUH 1O MPOrpaMMe CIOCOOCTBYIOT (OPMHUPOBAHUIO HABBIKOB
CaMOCTOSITENILHOM HMCCIIEZIOBATEIbCKOM /IEATEIbHOCTH W CO3JAHHUI0 KOHEYHOro MpPOAYyKTa —
npoekta. J[as JoCTKeHUs pe3yibTara MPOBOMATCS NPAKTHYECKUE W TBOPUYECKHE pPaOOTHI,
JIEJIOBBIE U POJIEBBIE UTPHI, MOJIEBIE 3aHATUS U SKCKYPCHUU.

1.2 llean u 3agaun
Llenv npocpammer: o0yueHue OoCHOBaM POOOTOTEXHHMKH M MPOrpaMMHUpOBaHUs, (HOpMHUpPOBaHHE
HAaBBbIKOB KOHCTPYHUPOBAHHUA, MOJACITIUPOBAHNUA U aBTOMATHYCCKOI'O YIIPAaBJICHUA pO6OTaMI/I.
3aoauu npozpammut:
JIn4HOCTHBIE
K nudHOCTHBIM 3a7jauaM OCBOEHUS Kypca MOKHO OTHECTH:
— chopMupOBATH KPUTHUECKOTO OTHOIIECHUS K MH(OPMAIMH U H30UPATEIHHOCTH €€ BOCTIPUSTHS,
— copMHUPOBATH OCMBICIICHUSI MOTHBOB CBOUX JICHCTBHIA P BBIMTOTHCHUH 33 JaHUH;
— pa3BUTH JIF0003HATENLHOCTH MIPH BBHITIOJHEHUHN PA3HOOOPA3HBIX 3aaHUIA;
— Ppa3BUTh BHHMATEIBHOCTH, HACTOMYMBOCTH, LEIEYCTPEMIICHHOCTH, YMEHHE MpeoojieBaTh
TPYZHOCTHU.
MeTanpeameTHble
KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:
— copMUpPOBATH YMEHHUS CAYyIIaTh U MOHUMATh PYTHX;
— chopMHpOBaTh U OTPAOOTKA YMEHHS COTJIACOBAHHO PabOTaTh B KOJIJICKTUBE;
— copMUpOBaTh YMEHUS apTyMEHTHPOBATh CBOIO TOUKY 3pEHUS;
— copMUpOBaTh YMEHHUS YIPABIATH MOBEIEHHEM TapTHEpPa — KOHTPOJIb, OIEHKA, KOPPEKIIUS ero
JEeUCTBUM.
[To3HaBaTenbHbIE YHUBEpCAIbHBIE YUeOHbIE JEHCTBUS !
— chopMHPOBATh YMEHHUS HAXOJAUTh Pa3HOOOPa3HbIE CIIOCOOBI PEIICHUS 3a]1a4;
— copMUpPOBATh YMEHHUS YCTAHABIMBATH OTHOIICHUS MEXIY dJIEMEHTAMH CUCTEMBI;
— chopMHUPOBATh YMEHUS BBIICTSATH CYIIECTBEHHBIC NMPU3HAKU CHCTEMBbI M aOCTparupoBaThbcsi OT
HECYILLIECTBEHHBIX;
- C(i)OpMI/IpOBaTI) YMEHUA COCTABIIATH AJITOPUTMBI U BUAOU3SMEHATHL U3C  YYCTOM 3a1aHHBIX
YCJIOBUH;
— copMUpOBATH YMEHHE MOJICTHPOBATH U MIPEOOPA30BHIBATH OOBEKT.

PCI‘YJBITI/IBHLIC YHHUBCPCAJIILHBIC y‘-ICGHBIC JIEHCTBUA:



— chopMupoBaTH YMEHHUS IPOSIBIIATH TIO3HABATEIILHYIO HHUIIMATUBY B y4eOHOM IpoIiecce;
— c(hopMHUpPOBATh YMEHUS IUIAHUPOBATh U OPTaHU30BBIBATH CBOKO JCSITEIBHOCTD ISl JTIOCTHKCHUS
EJH,
— c(hopMHpOBaTh YMEHHS OIICHUBATH TOJYYEHHBIH TBOPYECKHA MPOAYKT M COOTHOCHTH €T0 C
HAYaJILHBIM 3aMBICIIOM.
IIpenmeTHbIe
Ilepsuvlii yposenb— cghopmuposams y 00y4arOWuxcsi:
— OCHOBHBIC TIOHATHSI POOOTOTEXHUKH;
— OCHOBBI AITOPUTMHU3AIINH;
— YMEHHS aBTOHOMHOTO ITPOTPaMMHPOBaHUS;
— oCHOBBI TporpammupoBanus B cpeae LEGO EV3;
— YMEHUS TIOJIKITI0YaTh M UCIIOJIb30BaTh JATUYUKH U JIBUTATEIIH;
— HaBBIKH PaOOTHI C MHCTPYKITMOHHBIMU KapPTAMH.
Bmopoii yposeno— nayuumo obyuarouuecs:
— KOHCTPYHMPOBATh Pa3IMUHbIC MOCIH POOOTOB;
— CO3aBaTh NPOTPAMMBI [T PEIICHHS 33]1ad,
— WCIIOJTB30BATh IATYMKH M IBUTATEIN JIJIsl PEIICHUS IPOCTEUIITNX 33]1a4.
Tpemuil yposeno— Hayuums 00yuaowuecs.
— UCHOJNB30BaTh JIATYMKA M JIBUTATeIM B CIOXHBIX 33jJa4ax, [PeIyCMaTPUBAIOLINX
MHOTOBapHAHTHOCTH PEIICHUS,
— CO3/aBaTh U 3aIIUIIATh TBOPUYECKUE TPOCKTHI.
1.3 Copnep:xanue nporpamMmsl

Y4yeOHBIH MJIaH

Ne HaunmeHoBaHuUe pa3/iesioB U TeEM Bcero Teopusi /mpakTuka
4acoB
1 [BBezxeHue B poOOTOTEXHUKY 4 2/2
2 |KonctpyupoBanue 18 14/4
3 |IIporpammupoBaHue 24 12/12
4 |IIpoexTHas 1eATeabHOCTh B MAJIBIX Ipynnax 22 14/8
BCEI'O 68

Conep:xxanue yueOHOro njiaHa
BBoaHoe 3ansTHE
Hctopuss mosiBieHus: TepMuHa «poOoT». IlepBble MexaHMUYECKHE HUTPYLIKH. ABTOMAaTHUECKUE
ycrpoiictBa. Kykibi-anapouast JK. Bokancona, IIsepa u Aupu Jlpo.
Oco0eHHOCTH YyCTPOICTBA M U3TOTOBJICHUS POCTEHIINX MEXaHUYECKUX UTPYIIEK.

Ilpakmuueckan paboma:. TpOSKTUPOBAHUE M U3TOTOBIICHNE MTPOCTEUIIINX MEXAaHUYECKUX UTPYIIEK.




«Opranbl 4YyBCTB» po00TOB

«Opranbl 9yBCTB» Po00TOB. OCOOCHHOCTH YCTPOMCTBA U M3TOTOBJICHUS «OPTaHOB 3pEHUS, CITyXa,
OCSI3aHMSI» JIJIST MOJIENT POOOTAa.

Ilpakmuueckan padoma:. KOHCTPYUPOBAHUE W HM3TOTOBJIEHHUE IMPOCTEHIIMX «OPraHOB 3PEHUS» U
«OpPraHoB CIIyXa» C UCIOJIb30BaHUEM HAOOPOB THMA « DTEKTPOHHBIC KyOUKM».

HUrpoBbie aBTOMaTHYECKHE YCTPOMCTBA

Knaccugukanum 371eKTpOHHBIX UI'P U UTPYILIEK. DK3aMEHATOPbI

u TpeHaxEpbl. OCOOCHHOCTH YCTPOWCTBA M W3TOTOBIEHHS MPOCTEHINNX AIIEKTPOHHBIX WUIP H
UTpYILEK.

Ilpakmuueckas paboma:. W3rOTOBIEHUE MPOCTEHIIMX JJIEKTPOHHBIX HUIP U MIPYIIEK C
UCIIOJIb30BaHUEM JETaJIeH U y3710B HAOOPOB THUIIA «DJIEKTPOHHBIE KYOUKI».

JBHzKyuecsi poooTbI

Oco0eHHOCTH M CIOCOOBI TMEPEeaBMKEHUS B Tpupoae u TexHuke. OCOOCHHOCTH YCTpOWCTBa
UCTIOJIHUTENIBHBIX MEXaHU3MOB, OOECIEeUMBAIOIINX IEepeABHKEHHE TEXHUYECKHX YCTPOMCTB IO
TBEPION MOBepXHOCTH. OCOOEHHOCTH yCTPOMCTBA M M3TOTOBJICHMS PA3IMUYHBIX JBUraTeneil s
MoJieJIeit poOOTOB.

Ilpakmuueckaa padoma. TPOEKTUPOBAHUE U M3rOTOBJICHUE MEXAHM3MOB JIBUraTelled Juis
Mojelel poOoOTOB.

Oco0eHHOCTH YCTpPONCTBA M M3rOTOBJIEHHMS HCIOJHUTEJIbHBIX MEXaHM3MOB JUIA MOJeJH
pob6orta

Knaccugukaius CTIOMHUTENFHBIX MEXaHU3MOB 10 IPUHIIUITY ACUCTBUS, IO (YHKIIMOHAIBHBIM U
KOHCTPYKTUBHBIM IpHu3HakaM. OCOOEHHOCTH YCTpOWCTBAa MEXaHHM3MOB, O00eCHeunBaIOIINX
Hiepe/IBIKECHIE MOJICNU (IIaroBblie, T'YCCHUYHbIC, KOJIECHBIE MEXaHU3MbI) 1 MEXaHU3MOB 3axXBaTa
(mMTHEBMO-, 2JIEKTPO-, TUAPOMEXAHU3MBI U JIP.).

Ilpakmuueckaa paboma. TPOESKTHUPOBAHHE U W3TOTOBJIEHHE MPOCTEHIINX HCIOJHUTEIbHBIX
MEXaHU3MOB MOJIENIN PoOOTa.

«IIpodeccun» podotos

Paznuunsie «npodeccun» podotos. IlpomsbinuienHbie poboThl. PoGoTHI-UCCaEI0BATENIN KOCMOCA
Y OKEaHCKUX ITyOHH.

[Tytu co3maHMs HCKYCCTBEHHOIO HHTeIeKTa B OyaymieM. IlepcnekTuBBI MpPakTHYECKOTrO
UCTIOJIb30BaHUs pOOOTOB.

Ilpakmuueckana paboma. TONTOTOBKA M TPOBEACHHME KOHKypca (DaHTACTHUECKHX IPOEKTOB
poOOTOB.

ITpoMbIlIeHHBbIN IM3alH M TEXHHYECKas ICTeTHKA B 0OpMJICHUH MoJeJieil po0oToB
3aKoHBI KpacoThl U MX MpPOSBICHUS B oQopmiieHHMH Mojeneld pobortos. IToaroroBka koHKypca

FOHBIX ,Z[H3aI>iHep0B.



Ilpakmuueckan padoma: KOHKYpPC IOHBIX JU3AIHEPOB.
HNTorosasi koH(pepeHUMsi M BICTABKA PadoT y4alumxcst
[TonBenenue uroros paboTh! yuamuxcs. [loaroroska 10k1aa0B,
pedepaToB, MPUCTEHAOBLIX MATEPUATIOB JJISI UTOTOBOM KOH(EPECHIMU. 3aBEpIICHHE CO3JaHUS
Mojesied poOOTOB Il MTOrOBOM BBICTaBKU. [loNroToBKa TEXHUYECKOW JOKYMEHTAIUU K
U3rOTOBJICHHBIM MoJiessiM. OdopmiieHre TOMEIIeHHS BHICTABKH.
Ilpakmuueckan paboma. TpoBeleHUE KOH(EPEHIIMU M BBICTABKU Jy4IIUX paboT aered W,
BO3MOXXHO, paboT meaarora.
1.4 Ilnanupyemble pe3yJIbTaThl
JInuHOCTHBIE
K TMYHOCTHBIM pe3ynbTaTaM OCBOEHHUS Kypca MOKHO OTHECTH:
— ¢opMUpOBaHUE KPUTHYECKOTO OTHOIICHUS K MH(OPMALIUU U N30MPATEITHHOCTH €€ BOCIIPUSTHUS;
— ¢opMUpPOBaHUE OCMBICIICHUSI MOTHBOB CBOUX JICHCTBUH NP BHIMIOTHCHUHU3a/IaHU;
— pa3BuUTHE JI0003HATENTFHOCTH MIPU BBHITIOTHEHUHN PA3HOOOPA3HBIX 3aaHHIi;
— pa3BUTHE BHUMATEIBHOCTH, HACTOWYMBOCTH, LEJIEYCTPEMIIEHHOCTH, YMEHHE IPEOA0JIEBAThH
TPYAHOCTH.
MeTanpeameTHble
KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE Y4eOHbIE IEHCTBUS:
— ¢opMuUpOBaHUE YMEHHUSA CIyIIaTh U MOHUMATh JPYTHX;
— ¢opmMupoBaHUe U OTPAOOTKA YMEHUS COTIIACOBAHHO PaboTaTh B KOJUICKTHBE;
— ¢opMUpOBaHUE YMEHUS apTyMEHTUPOBATH CBOIO TOUKY 3PCHHUS,
— (opmupoBaHUEe yMEHUS YIPaBIATH MOBEIEHUEM MAapTHEPA — KOHTPOIb, OIEHKA, KOPPEKIUI
€ro JIeVCTBUH.
[To3HaBaTenbHBIC YHUBEPCATbHBIC YUCOHBIE TCHCTBUS:
— ¢hopMHpOBaHNE YMEHHUS HaXOJUTh pa3HOOOPa3HbIE CIIOCOOBI PEIICHHUS 3a/1aY;
— ¢popMUpOBaHUE YMEHHUS YCTAaHABIUBATH OTHOIICHUS MEXKTY dJIEMEHTAMH CUCTEMBI;
— ¢opMupOBaHHE YMEHHUS BBIACIATH CYNIECTBEHHBIC MPU3HAKUA CUCTEMBI U aOCTParupoBaThbCsi OT
HECYIIECTBEHHBIX;
— (opmMupoBaHHE yMEHUS COCTaBISATH AJITOPUTMBI U BUIOM3MEHSTh UX C yYE€TOM 3aJaHHBIX
YCIIOBUH;
— ¢opMUpOBaHUE YMEHHE MOJICTUPOBATh U MTPEOOPa30BHIBATH OOBEKT.
PerynsaruBHbIC YyHUBEpCATbHBIE YUeOHBIEC IEHCTBHS:
— ¢hopMHpOBaHNE YMEHUS MPOSIBIATH MTO3HABATEIIbHYIO HHUIIMATUBY B y4eOHOM MpoIecce;
— (hopMHpoBaHHE YMEHHS TUIAHUPOBATh U OPTaHU30BBIBATH CBOIO ACSITENBLHOCTD ISl TOCTHXKEHUS
ey,

- (bOpMI/IpOBaHI/IC YMCHHA OLICHUBATDH HOHy‘-ICHHLIﬁ TBOp‘-ICCKI/Iﬁ INpOAYKT U COOTHOCUTH €TI0 C



Ha4dYaJIbHbIM 3aMBICJIOM.

IIpenmeTHbIe

B pe3ysabTare n3yueHusi Kypca ydauiuecst 10JKHbI:

3HATL/IOHMMAThH

YMETH

POJIb U MECTO POOOTOTEXHHUKH B )KH3HU COBPEMEHHOTO OOIIECTBA,;

OCHOBHBIE CBEJICHHE U3 HCTOPUH Pa3BUTHs poOOTOTEXHUKH B Poccuu u mupe;

OCHOBHBIX IIOHATHUA pO6OTOTeXHI/IKI/I, OCHOBHBIC TCXHHUYCCKHUEC TCPMHHBI, CBA3AHHBIC C
MpoLeccaMy KOHCTPYUPOBAHUSI U TPOrPaMMUPOBAHUS pOOOTOB;

MpaBWJIa U MEPbI 0€30MaCHOCTH TIpU PabOTE C AIIEKTPOUHCTPYMEHTAMU,;

o01iee yCTpOMCTBO U MPUHITUIIBI IEHCTBUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB,;

OOIIYI0 METO/IMKY pacueTa OCHOBHBIX KHHEMATHUECKUX CXEM;

MOPSAIOK OTHICKAHUSI HEHCTIPABHOCTEH B PA3IMYHBIX pOOOTHU3MPOBAHHBIX CUCTEMAX;
METOIHMKY MPOBEPKH PabOTOCIIOCOOHOCTH OTIEIBHBIX Y3JI0B U JIETaJICH;

OCHOBEBI IMOITYJIAPHBIX A3BIKOB HpOFpaMMI/IPOBaHI/Iﬂ;

MpaBWwIia TEXHUKH OE30MacHOCTH Tpu pabore B  KaOWHETE  OCHAIICHHBIM
ANEKTPOOOOPYNOBAHUEM,

OCHOBHBIC 3aKOHBI DJJICKTPUYECKHX IIeTel, NpaBwia Oe30MacHOCTH TpU pabore ¢
ANEKTPUYECKUMU IETISIMU, OCHOBHBIE PaO3IEKTPOHHBIE KOMIIOHEHTHI,

ornpezeneHuss  poOOTOTEXHUYECKOTO  yCTPOWCTBA, Hambojee  paclnpoCTpaHEHHbIE
CUTYyallld, B KOTOPBIX MMPUMEHSIOTCSI pOOOTHI,

HUMETh NPCACTABJICHUA O MNEPCICKTUBAX PA3BUTHUA pO6OTOTeXHI/IKI/I, OCHOBHBIC
KOMIIOHEHTBI IIPOTPaMMHBIX CPEN;

OCHOBHBIC ITPHUHOHWIIBI KOMIIBIOTCPHOT'O YHPABJICHUA, HASHAYCHUC W IMPUHIUIIBI pa60Tr,1
IBETOBOI'O, YJIBTPA3BYKOBOI'0 JaTHWKa, JAaTUYMKA KaCaHH, Pa3JIMYHbIX UCIIOJHHUTCIbHBIX
YCTpPOMCTB;

pasnuyHble cocoObl Mepeadyd MEXaHHUeCKOro BO3JEHCTBUS, pa3InyHbIe BUIBI IIACCH,

BUJIbI 1 HA3HAYCHNEC MEXAaHNYCCKUX 3aXBAaTOB,

coOupath MPOCTEHIIINE MOJIETH C UCTIONIb30BaHueM EV3;

CaMOCTOSITENTFHO TMPOEKTHUPOBATh M COOMpATh M3 TOTOBBIX JeTallell MaHHUMYJISATOPHl U
pOOOTOB Pa3IMYHOTO HA3HAYCHUS,

WCIIOJIB30BaTh I MPOrpaMMHUpPOBaHMS MUKpokoMmmbioTep EV3 (mporpammupoBath Ha
mucruiee EV3)

BIIQJIETh OCHOBHBIMU HaBBIKaMU pabOThl B BHU3YallbHOW Cpeie MpOrpaMMHUpPOBaHUS,

nporpaMmMupoOBaThb coGpaHHme KOHCTPYKOHUM 1104 3adda4 HAYaJIbHOI'0 YPOBHA
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CIIO’KHOCTH,

pa3pabaTbiBaTh M 3alUCHIBATh B BHU3YAIBHOW Cpele NPOrpaMMHpPOBAHUS  THUIIOBBIC
yIpaBjeHus: poOOTOM

MOJIb30BaThCS  KOMIBIOTEPOM, TPOrPAMMHBIMH HPOIYKTAaMH, HEOOXOIUMBIMH IS
00yd4eHUsI TPOTrpaMme;

noa0upaTh HEOOXOIAMMBIE JATYUKH W HCHOJHUTEIBHBIE YCTPOWCTBA, COOMpAThH
IpOCTeHIe yCTpoicTBA C OJHUM WM HECKOJbKMMHU JaTYMKaMH, CcOOHMpaTh U
OTJIaXXHMBATh KOHCTPYKIMH 0a30BBIX POOOTOB

NPaBUIBHO BBIOMpPATh BHUJ MEpeAayd MEXaHMYECKOTO BO3IACUCTBUS IS Pa3IHYHBIX
TEXHUYECKUX CHUTyalud, cOOMpaTh MACUCTBYIOIIME MOJAETH pPOOOTOB, a TaKkKe HX
OCHOBHBIE y3JIbI H CUCTEMBI

BC€CTH MHAUWBUAYAJIbHBIC U I'PYIIIOBBIC NCCIIEA0BATCIILCKUC pa6OTBI.

1. 5 KanenpapHuslii yueOHbIii rpaguk

peanu3alud  JOMOJHUTEIBHOM  00IIeoOpa3oBaTeIbHOW  OOIIepa3BUBAIONICH  IPOTPaMMBbI

«MopenupoBaHue podOTOB»

HA JlaTa Jlara Bcero KoanuecTBo | Peixxum

_____y4yeOHBIH | HAyaJja OKOHYAHHUSA yueOHBbIX yueOHBbIX 3aHATHIA

roja o0yuyeHusi o | 00y4yeHus IO | HeJeJIb YacoB

Ton nporpaMmme | mporpamMmme

00y4eHust

1roxa 36 68 2 pazaB
Hemeno 1o 1
aKaJl. yacy

Pa3gen 2 «Kommiieke opranu3aiiioOHHO-TIeJarornyecKux ycJa0BHid,
BKJIIOYAKOIIUH (POPMBI aTTECTALMU»

2.1. YcaoBus peaJM3aluu

KomnreroTep aist neparora;

IPOEKTOD;

MHTCPAKTUBHAS JOCKa,

netrckue HoyTOykH — 10 mryk;

koHctpyktop LEGO Mindstorms EV3 - 4;

nporpammuoe obecrieuenre LEGO Education Mindstorms Software;

KOMILIEKT 3aJaHHUii.

KaIlI)OBoe o0ecrneyeHue: IJId yCIICHIHOTO PCIICHHA IIOCTABJICHHBIX B IPOrpaMMce 3a1ad

TpeOyeTcs

Mearor, yMesjao HCIoib3yromuil ¢ ¢exTuBHble  (OpMBI  pabOTHl, HMEIOIIUI

TBOPYECKOE OTHOIICHHE K 00pa30BaTeIbHOMY TPOIIECCY.
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[lemaror nomkeH HMMETh COOTBETCTBYIOIIEEe OOpazoBaHMe: Nenarorudeckoe. JIMuHOCTHBIE
XapaKTEpUCTUKH JIOJDKHBI COOTBETCTBOBaTh TpeOOBaHUAM crHeuu(puku padoThl € AECTHMHU:

KOMMYHHUKAaTHBHOCTD, ,I[O6p0)KeJ'IaTeJ'IBHOCTB, negarorndycckasa 3TukKa, akTuBHOCTb.

2.2. ®opMbI aTTECTANMHU
OCHOBHOI IIPOLIEAY PO UTOTOBOI OIICHKHU JIOCTIKCHHUS PE3yIbTaTOB SIBISETCS BHICTABKA.
Dopmbl KOHMPOIAL.
- cobecenoBaHusl, WHAMBHIYaJbHBIC KOHCYJIbTALMH, Oecela, TECTUPOBAHHWE M AHKETHPOBAHUE,
HaO0JIIOIEHUS], UTOTOBBIE 3aHATHUS.
Dopmbl nodgedenUs UMo208 pearu3ayuu NPopPammyl.
[IpoBoaNTCS UTOTOBAS ATTECTAIMSI — BEICTABKA JJOCTHKECHUH .
2.3. OnleHO4YHbIEe MaTepUAIbI
Jns  onpeneneHus JOCTIKCHMHA YYalIUMHCS IUIAHUPYEMBIX PE3YJIbTaTOB HCIIOJIB3YIOTCS
CIIC/TYIOIME JUATHOCTHUECKHE METOTUKH
- caMOCTOATeNIbHAsE PadoTa.
- TBOpuecKas padoTa,
- yJacTHe B BBICTaBKaX, KOHKYPCax,
- TBOPYECKHUI OTYET,
OueHoYHast AEATENFHOCTh PEATH3YETCsl TIOCPEACTBOM M3YYEHHUS] 00pa30BaTENbHBIX PE3yJIbTATOB,
JEMOHCTPHPYEMBIX YUaITUMHCH.
2.4. MeToaM4ecKre MaTepHaJIbI
Onucanue MeTo10B 00y4eHHU
O6vACHUMENbHO-ULTIOCMPATNUBHBITL MEMOO 00YYeHUs.
- ydamuecs TMOJy4yaloT 3HaHUSI B XoJe Oecenbl, OOBSICHEHUsS, AUCKYCCHUHU, M3 Yy4eOHOW WU
METOAMYECKON JIUTEPATYPHI, Uepe3 IKPaHHOE MocoOue.
Penpooyxmusnuiii memoo ob6yuenus
- JIeATeNIbHOCTh Y4YalllUXCs HOCHT QJITOPUTMUYECKUH XapakTep, paboTa BBIMOJHAETCS [0
UHCTPYKIUSM, TPEINHCAHUSAM, MPaBHJIaM B aHAJOTHYHBIX, CXOJHBIX C IOKa3aHHBIM 00pa3om
CUTYAIHSIX.
Memoo npobremHo20 uznodcenus 6 00yueHuu
- MpeXae YeM Hu3JaraTh Marepuai, Iepel] yJaluMmHucs HeoOXOAMMO IOCTaBUTh MHpobieMmy,
chopMyIHpOBaTh TO3HABATEIBHYIO 3a/ady, a 3aTeM, pacKpbiBas CHCTEMY JIOKa3aTeNbCTB,
CpaBHWBAasi TOYKH 3pEHUS, Pa3IM4YHBIE ITOAXOJBI, TOKa3aTh CIIOCO0 pEIICHUS TOCTaBICHHON
3a1aun. Yyargecs CTAaHOBATCS CBUJACTENSIMH U COyYaCTHUKAMU HAYYHOTO MOKCKA.
YacmuyuHo-nouckosblil, Ui 36pUCmMudecKull Memoo oby4eHus

- 3aKJII04YacTCsd B OpTraHHU3allMd AKTHBHOI'O IIOMCKa PCHICHHA BLBIIBUHYTBHIX B O6y‘-IeHI/II/I (I/IJ'II/I
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CaMOCTOSTEIILHO CHOPMYITUPOBAHHBIX) TIO3HABATEIBHBIX 3a/1a4 B X0/I¢ TIOATOTOBKH U Pean3aIiin
TBOPYECKUX MPOEKTOB.
Hccnedosamenvckutl memoo 00yueHus
- yyaluecss CaMOCTOSATENBHO H3Yy4alOT OCHOBHBIE XapaKTEPUCTUKU MPOCTHIX MEXaHU3MOB H
JATYUKOB, PabOTAIOMIMX B MOJENH, BKJIIOYAsl phlyard, 3yOuaTble U peMEHHbIC Nepeaayd, BEAyT
HAOJIO/ICHUS] U U3MEPEHUS U BBIMOIHSIOT APYyrue ASUCTBUS MOMCKOBOrO Xapakrepa. HunuaTusa,
CaMOCTOSITENIbHOCTh, TBOPYECKUN TIOMCK MPOSABISAIOTCS B HCCIIEIOBATEIBCKON J1E€ATEIbHOCTH
HanOoJee MOJTHO.

@opMbl  OpraHM3alMu  00pa30BaTEIBHOrO Ipolecca - HMHIUBUAyaJIbHAs, WHAWBUIYAIbHO-
rpynmnoBasi U TPYIIOBas.
@opMmbl OpraHuzalnuyd y4eOHOTO 3aHATHS - 3allluTa IPOEKTOB, Wrpa, JIEKIHs, «MO3TOBOM
mMITypM», HaONIONEHUE, ONUMIIMAJA, MPAKTUYECKOE 3aHIATHE, IPE3CHTALUs, COPEBHOBAHHUE.
[lemarornyeckie  TEXHOJOTHMHM - TEXHOJIOTHS WHIUBUAyaIU3alldl OOyYEHUs, TEXHOJOTHUS
TPYNHOBOrO OOy4YeHUs, TEXHOJOTHs Pa3BUBAIOIIETO0 OOy4YEHUS, TEXHOJIOTHS HUCCIEI0BaTeNbCKON
NESATENIbHOCTH,  TEXHOJIOTHS MIPOEKTHOM NESTENIbHOCTH,  TEXHOJIOTHS UTPOBOI
NeSITETTBHOCTH, KOMMYHHUKATHBHAs TEXHOJIOTUsI OOYYEHHs], TEXHOJIOTHS KOJUIEKTUBHOMN
TBOPYECKOH NESATETHLHOCTH, TEXHOJOTHS PEHICHUS N300peTaTeNbCKUX 3a1a4

AJITOPUTM Y4eOHOI0 3aHATHS .

3aHsTHE BKIIIOYAET B €051 HECKOJIBKO ITAIOB!
Obwas yacmy. OpraHU3AIMOHHBIA MOMEHT, TIOCTAHOBKA TEMBbI 3aHATHS, IPUMEHSIEMbIE METO/IbI U
npuemMsbl, popma 3aHITHSL.
OpeanuzayuoHnas cmpykmypa.
- aKTyanu3alys 3HaHui, CrocoO0B NeHCTBUS, POPM JTOCTHKEHUS PE3yIbTaTOB;
- CO3/1aHue MPOOJIEMHON CUTYaIMH, BOIIPOCHI, MaTEPHAIIbI,
- TIOCTAaHOBKA IIeJIeH 1 3a71a9 3aHATHS,
- OTKpBITHE HOBOTO 3HaHU, TPUMEHEHHE MPUEMOB U HABLIKOB paboThl, OPMUpPOBAHUE YMEHUH,
HABBIKOB 110 U3YYE€HUIO HOBOTO MaTepHana,
- yueOHbIe JICHCTBUS TI0 peaTH3aliy IeTH U 3a71a4 3aHATHS;

- peduiekcHsi: OObEKTHUBHAS OLIEHKA JOCTUTHYTHIX PE3YyJIbTaTOB, pad0Ta HaJ OLIMOKaMH.

2.5 CrMCOK JIUTepaTyphbl

1. Oscsnuukas, JL.IO. Kypc mporpammupoBanus pobora LegoMindstorms EV3 B cpene
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8.
9.

EV3: usn. Bropoe, mepepad. u momnoia. / JLIO. Oscsauunkas, J.H. Oscsuunkuii, A.Jl.
OBcsauknii. — M. «Ilepo», 2016. — 296 c.;

Komocos JI. I'. IlepBsiii mar B poboTotexuuky. Ilpaktukym mist 5-6 xmaccos\ JI. T.
Konocos. — M.: BUHOM. JlabopaTopus 3uanuii, 2012 — 292 c.

bnor-coobmectBo nrobuteneir poboros Jlero ¢ mpuMepamMu Mporpamm [DIeKTpOHHBIN

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

JlabopaTopHble  MPAKTHKYMbl 110  IPOrPaMMHUPOBAHHIO  [DIEKTPOHHBIH  pecypc]
http://www.edu.holit.ua/index.php?option=com content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

O6pa3oBarenbHas nporpamma «BBeneHue B KOHCTpyHpOBaHHE poOOTOB» U rpapuuecKHii
A3BIK POrpaMMHUPOBAHUS poOoTOB [DnexkrponnsbIit pecypc] /

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

[Ipumepsl KOHCTPYKTOPOB U MPOrpaMM K HUM [DnekTponHsiid pecypc] / Pexum mocryma:

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

[Iporpammbl  anst  pobora [Dmextponnsiii  pecypce] [/ http://service.lego.com/en-

us/helptopics/?questionid=2655

VYueOHuK 110 nporpammupoBanuto poootos (Wiki) [Dnektponnsiit pecype] /

Martepuainsl caiToB

http://www.prorobot.ru/lego.php

http://nau-ra.ru/catalog/robot

http://www.239.ru/robot

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

http://habrahabr.ru/company/innopolis university/blog/210906/STEM-pob6oToTexHuKa

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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