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JlononuurensHas  oOmieoOpa3oBaTenbHas oO1iepa3BuBaroLas nporpaMma
«PoboroTexnukay (manee Ilporpamma) paspaboTaHa B COOTBETCTBUHM C HOPMATHUBHO-
NPaBOBBIMU JOKYMEHTAMU

-3akona «Ob o6pa3zoBanuu B Poccuiickoii deneparmm» ot 29 nexadpst 2012 r. Ne 273-

®3;

-IIpukaza MunucrepctBa npocsenienust Poccuiickoit ®eneparuu ot 27 utons 2022 r. N 629 «O6

YTBEPXKJICHUHM TOpPsAKAa OPraHU3alMd M OCYILECTBICHHS OOpa30BaTEIbHOM IESTEIbHOCTU IO

JIOTIOJTHUTEIbHBIM 00111€00pa30BaTeNbHBIM MPOTpaMMaM».

-CanlluH 2.4. 364-20 «CaHuTapHO-3MHIEMUOIIOTHYECKHE TpeOOBaHUS K OpraHu3alusM

BOCTIUTaHUSI W OOydYeHUs, OTIbIXa W O370poBIeHUsS aered u Mmonoaexku» (IlocranoBnenue

['maBHOTO TOCYIapcTBEHHOrO caHuTapHOoro Bpada P® ot 28.09. 2020 r. Ne 28);

- KoHnenmuedt pa3ButHs JAONMONHUTENbHOTO  oOpaszoBanums nereit 1o 2030 roma
(Pacmopsixenue npasutenbctBa PO ot 31 mapra 2022 roga N 678-p)

-MeToaudeckumu PEKOMEHIAIMSMH o NPOEKTUPOBAHUIO JOTIOTHUTEIBHBIX

obmepaszBuBatonux nporpamm (I[lucemo Muno6puayku PO «O nanpasnennn uHpopManum» ot

18 Hostopst 2015 r. Ne 09-3242);

-Ycrasom MOY COIII Nel3 .

HannaBg ICHHOCTh: CCTCCTBCHHOHAY4YHAs.

ITosicHuTeBbHAS 3aNIHCKA

[IporpaMma HampaBiieHa Ha NPHUBJICYCHUE YYAIIMXCA K COBPEMEHHBIM TEXHOJIOTHSM
KOHCTPYUPOBaHUS, MIPOrPaMMHUPOBAHUSA U UCIOJIb30BAHUSI POOOTU3UPOBAHHBIX YCTPOICTB.
AxtyaasHoctb  IIporpammsbl  BocnuraTe 1OKOJ€HHE CBOOOJIHBIX, OOpa30BaHHBIX,
TBOPYECKH MBICIISIINX TPakJaH BO3MOXKHO TOJIBKO B COBPEMEHHOM 00pa3oBaTenbHOCcpee.
IIporpamMma  mpencraBiisieT y4daluMest texHosorun 21 Beka. CerofHsIIHUM
HIKOJIbHUKAM TMPEJCTOUT paboTaTh Mo mpodeccusm, KOTOPbIX MOKa HET, UCIOJIb30BaTh
TEXHOJIOTMH, KOTOPBIE €lI€ HE CO3JaHbl, pelaTh 3aJayd, O KOTOPBIX Mbl MOXKEM JIMIIb
noraneiBatbes. LlkonpHOE 00pazoBaHME JOIKHO COOTBETCTBOBATH LESIM ONEPEKAOIIETO
pa3BuTHs. J{7s 3TOro B IIKOJE JOJKHO OBITh 00ECNEYeHO M3YyYeHHE HE TOJIBKO IOCTHKEHUH
OpOIJIOT0, HO M TEXHOJOTHH, KOTOpbIE MPUroaATcs B Oyaymiem, oOydeHue,
OpPUEHTHPOBAHHOE KaK Ha 3HAHME BBI, TaK W JEATEIBHOCTHBIA aCIEKThl COACPIKAHUS
oOpa3oBanus. TakuM TpeOOBaHUAM OTBEYAET pOOOTOTEXHUKA.

OmHMM U3 JMHAMMYHO pPa3BUBAIOLIMXCS HAINPaBICHUN IPOTrpaMMHUPOBAHUS  SIBIIAETCS
IPOrpaMMHOE YIIpaBlIeHUE POOOTOTEXHUUYECKUMHU CHUCTEMaMH. B mepuon pa3sBUTHS TEXHUKUHU
TEXHOJIOTUH, KOrJa poOOThl HAUMHAIOT IPUMEHSTHCS HE TOJIBKO B HAYKE, HO M HA ITPOU3BOJICTBE,
u ObITYy, akTyalbHOM 3ajmauedl ais 3aHATUH 1O «POOOTOTEXHUKE» SBISIETCS O3HAKOMJICHUE
y4daluxcs ¢ JaHHBIMA MHHOBAILMOHHBIMU TEXHOJIOTHUSMHU.

PoboToTexHuKa - CpaBHUTENBHO HOBAsl TEXHOJIOIHsI 00y4€HHs, TO3BOJISAIONIAsl BOBJIEYb B POLIECC
MHXEHEPHOTO TBOPYECTBA ACTEHM, HAYMHAs C MJIAJUIETO IIKOJIBHOTO BO3pPACTa, YTO ITO3BOJIUT
OOHApYXKUTh W pPa3BUTh HABBIKM YYaIlUXCsl B TaKUX HANpPaBICHUSIX KaK MeEXaTpPOHHUKA,
UCKYCCTBEHHBI MHTEJUIEKT, NpOrpaMMHpoBaHuMe U T.A. Vcrnonp3oBaHHE METOAMK 3TOM
TEXHOJIOTUU OOy4YeHHUs TMO3BOJIUT CYUIECTBEHHO YIYYIIUTh HABBIKM YyYalIMXCAd B TaKUX
JUCHMIUIMHAX KaK MaTeMaTuka, pusrka, HHGOopMaTUKa.

B03M0OXHOCTh MPUKOCHYTHCA K HEM3BEJAHHOMY MHPY pOOOTOB JUIsl COBPEMEHHOro 3 pebeHka
ABJISIETCA O4YEHb MOIIHBIM CTUMYJIOM K IIO3HAHUIO HOBOIO, IPEOJOJECHUIO WHCTUHKTA
notTpeduTens U OPMUPOBAHUIO CTPEMIIEHHS K CAMOCTOSTEILHOMY CO3UIAHUIO.

HoBble mpUHLIMIBI pelIeHUsT aKTyalbHBIX 3324 YeJI0OBEYEeCTBa C MOMOILbIO pOOOTOB, YCBOECHHBIE
B IIKOJLHOM Bo3pacTe (IycTh U B UTPOBOIl (popme), KO BpeMEHU OKOHYAHHUS By3a M Hayaia
paboThI IO CHIEUMATBHOCTH OT30BYTCS B IPUHIMIINAIBHO HOBOM MOJIXO0/I€ K PEAJIBHBIM 33Ja4aM.

I_Ie.]'lb: CO3JaHHUC YCJ'IOBI/Iﬁ Pa3BUTHUA KOHCTPYKTHBHOI'O MBIIIJIICHHA pe6éHKa cpeacrBaMu



poOOTOTEXHUKH, (POPMHUPOBAHKE UHTEPECA K TEXHUUECKUM BUJIaM TBOPUECTBA, MOMYJISIPU3ALIUS
WHKXCHEPHBIX CIECIHATBHOCTEH

3agaum.

BOCIIHTATEJIbHBIE

BOCITUTaHUE KOMMYHUKATHUBHBIX KQ4€CTB MOCPEICTBOM TBOPUYECKOTO OOIIECHUS yUaITUXCsl
B I'PYIITE, TOTOBHOCTH K COTPYIHUYECTBY, B3aUMOIIOMOIIU U JPYKOE;

BOCIIUTAHUE TPYAOIIOOUS, aKKYpPaTHOCTHU, OTBETCTBEHHOTO OTHOIICHUS K
OCYIIIECTBIISIEMOM JIESITEIbHOCTH;

(hopMHUpPOBaHKE YBAKUTEIIHHOTO OTHOIIIEHUS K TPYY;

Pa3BUTHE LIEJICYCTPEMIICHHOCTH U HACTOMYMBOCTH B IOCTH)KEHUU LIEJICH.

o0yuaromme

® yMEHHE OpraHu30BaTh pabodyee MECTO U COOIIOIATh TEXHUKY 0€30MaCHOCTH;

® yMEHHE CONOCTaBIATh U MOAOUPATh MHMOPMAINIO U3 PA3IMUHBIX HMCTOYHHUKOB
(croBapH, SHIUKIONEINH, JIEKTPOHHbBIE AUCKU, IHTEpHET UCTOYHUKY);

® YMEHME CaMOCTOSITEIBHO ONPEACIIATh LENb U IUIAHUPOBATH aJTOPUTM BBIITOIHEHUS
3a/laHAsA; YMEHUE MPOSBIATh PALMOHAIN3ATOPCKUN IOAXOJ IPU BBINOJIHECHUU
palboThl, aKKypaTHOCTh; YMEHHE aHAJIM3MpOBAaTh INPUYMHBI ycIexa M HeyJad,
BOCIIUTAHUE CAMOKOHTPOJIS;

® YMEHME M3j1araTh MBICIM B YETKOM JIOTUYECKOM I10CIIEA0BATEIbHOCTH,0TCTAUBATh
CBOIO TOYKY 3PCHUSA, AHAIM3UPOBATh CHUTYAllMI0 U CAMOCTOATEIIBHO HAaXOIUTh
OTBETHI Ha BOIIPOCHI ITyTEM JIOTHYECKHUX PACCYKACHUM;

® [IOHMMaHUE OCHOB (PU3MKH U (PU3HUECKHUX MPOILIECCOB B3aUMOCHCTBUS FIIEMEHTOB
KOHCTPYKTOpA.

pa3BUBaIOIIHE

¢ JTIOBHAKOMHUTHb C KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH M OCHOBHBIMHU IIpueMaMu
KOHCTPYUPOBAHUS PA3TUYHBIX MOJIENEH pOOOTOB.
Oxuaaembie pe3yabTaThbl

B mpomecce peanusanmu 00pa3oBaTENbHON MpOrpaMMbl, OO0YYaromIuecs MOJyJdaroT
onpejeNieHHbI 00beM 3HAaHMM, NPUOOpETAIOT CIelualbHble YMEHHS U HaBBIKH,
NPOUCXOAUT BOCIIUTAHUE U PA3BUTUE JIMYHOCTH.

JIMYHOCTHBIE Pe3yJabTaThl:

MPOSBJIAET TAKNE KOMMYHUKATUBHBIMU Kau€CTBAMU KaK TOTOBHOCTh K COTPYAHUYECTBY U
B3aMMOITOMOIIY U YMEHUE K CO3UJIaTEIbHON KOJUIEKTUBHOM E€ATEbHOCTH;

OpOSIBIIIET  TPYJOJt0OUe, OTBETCTBEHHOCTh 10 OTHOIIEGHHIO K OCYILECTBIsIEMOM
NEeSITENbHOCTH;

MIPOSBIIAET LEJIEYCTPEMIIEHHOCTh U HACTOMYMBOCTD B JJOCTHXKEHUH LIENEH.
MeTanpeaMeTHbIe pe3y/ibTaThl:

yMEeT OpraHM30BaTh pabodyee MECTO U COJEPKUT KOHCTPYKTOpP B MOPSAKE, COOMIOTAECT
TEXHHUKY 0€30MMaCHOCTH; YMEET padoTaTh C Pa3IMYHBIMU UCTOYHUKAMHU MH(opMaluy;

yMeeT CaMOCTOSTEIBHO ompeneNsaTh Ieib W IUIAHUPOBAaTh IyTH €€
JOCTYKCHHUS;

MpOSIBIISIET  TMOKOCTh ~ MBIIUICHHS, CIOCOOHOCTH  OCMBICIIMBaTh W OIICHUBATH
BBITMIOJTHEHHYIO paboTy, aHAIM3UPOBATh TPUUMHBI YCIIEXOB U HEy1a4, 0000I1aTh;

YMEET MpPOSIBIATh PALMOHAIM3ATOPCKUM TMOAXOJ W HECTAaHAAPTHOE MBIIUICHUE MpU
BBITIOJTHEHUH PAa0OThI, aKKYPaTHOCTH;

YMEET C JOCTATOYHOM MOJTHOTOW M TOYHOCTBHIO BHIPAXKATh CBOM MBICIH BCOOTBETCTBHUU C
3a/layaMy U yCIOBUSAMH KOMMYHHUKAIUY;

MPOSIBISIET HACTONYMBOCTH, 1I€JIEYCTPEMIICHHOCTD, YMEHHUE MPEO0JICBATh
TPYJIHOCTH.

npeaMeTHbIE Pe3yJbTaThI:



3HA€T OCHOBHYIO JJIEMEHTHYIO 0a3y (CBETOAMOJbI, KHONKH M TEPEeKII0YaTeNH,
MOTEHIIMOMETPBI, PE3UCTOPHI, KOHACHCATOPHI, COJICHOUIBI);

3HA€T BUJBI MOJIBM>KHBIX M HETIOABWKHBIX COEIMHEHUH B KOHCTPYKTOPE,
MPUHIUIIBI pA0OTHI MPOCTEUIIINX MEXaHU3MOB, BUJIOB MEXaHUMUYECKUX TEepeiay;

YMEET UCIOJIb30BaTh MPOCTEHILINE PETYIATOPHI U1l YIIpaBiIeHHUsS] pOOOTOM;

BJIaZICET OCHOBAMM MPOTPAMMHUPOBAHUS B KOMIIBIOTEPHOM Cpeie MOJIEIMPOBAHNUS;
MNOHUMAET NPUHIUIIBI yCTPOHCTBA po0OTa KaK KHOSPHETHYECKON CUCTEMBI;

yMeeT coOpath 6a30BbIe MOJIEIH POOOTOB U YCOBEPIIEHCTBOBATH X JIJISIBBIIOJIHEHHS
KOHKPETHOTO 3a/1aHMS;

yYMEET AEMOHCTPUPOBATh TEXHUYECKUE BO3MOKHOCTH POOOTOB.

OranunrensHbie ocodeHHocTH IIporpamMmmel

[Iporpamma umMeeT psa OTIMYUNA OT YXKE CYIIECTBYIOIIMX AaHAJOTOB, KOTOpbIE
MIPEIOIaraloT MOBEPXHOCTHOE OCBOCHHUE AIIEMEHTOB POOOTOTEXHUKH C PEUMYIIIECTBEHHO
JEMOHCTPAIIMOHHBIM TOJXOJ0M K MHTErpaluu ¢ ApYyrumu npeameramu. OcoOEHHOCTHIO
JAHHOM MPOTPaMMBI SIBJISIETCS] HALIEJICHHOCTh HA KOHEYHBIN PE3yJIbTaT, T.€. 00ydJaromuncs
CO3/1a€T HE MPOCTO BHEIIHIOI MOJENb Po0O0Ta, JTOPUCOBBIBAS B CBOEM BOOOPAKEHUU €T0
BO3MOXHOCTH, OH CO3JIa€T JAEUCTBYIOILEE YCTPOMCTBO, KOTOPOE PEIIAET MOCTABICHHYIO
3az1auy.

[Iporpamma mnoctpoeHa Ha OOy4eHHHM B MpOLECCE MPAKTHKUA M IO3BOJISIET NPUMEHSTH
3HaHUS W3 pa3HBIX NPEIMETHBIX O00JacTel, KOTOphble BOIUIOUIAIOT HACH0 pPa3BUTHUSA
CUCTEMHOI'0 MBIIUICHUS Y KaXJOr0 Y4Yallerocsi, TaK KaK CHUCTEMHBIM aHajau3 — 3TO
LeJIeHaNpaBieHHass TBOpYecKas JESITENIbHOCTh 4YeJIOBEKa, Ha OCHOBE KOTOPOM
oOecrnieunBaeTcsl MpeJICTaBIeHHEe OOBbEKTa B BHJE CHUCTEMbl. TBOpPUECKOE MBIIUICHHUE -
CJIOHBIA MHOTOTPAHHBIM TpoIlecc, HO OOIIECTBO BCEr/la HCIBITHIBAET MOTPEOHOCTH B
JIOJISIX, 00TaIal0IIMX HECTAHAAPTHBIM MBIIUICHUEM.

VYueOnblil mian [IporpamMmel CBsi3aH ¢ MEPONIPUATUSIMU B HAYYHO-TEXHUYECKOU cepe s
neTel (TypHUpaMH, COPEBHOBAHUSIMU), YTO TO3BOJISIET, HE BBIXOJS 3a paMKu y4yeOHOTo
npoluecca, IPUHUMATh aKTHBHOE y4acTHE B KOHKYPCax pa3IMuYHOTO YpOBHS.

Alpecat NporpamMmepr

Bo3spact nereii, yyacTByrOnux B peanuzaluu JaHHOW mporpammbl 14-17 sner. OCHOBHBIM
BUJIOM JICSITEIBHOCTH JIETEH 3TOro BO3pacTa ABISETCs 00ydeHHe, CO/lepKaHUe UXapaKTep
KOTOpPOTO CYHIECTBEHHO u3MeHseTcs. PeGEHOK mnpucTymaeT K CHUCTEMaTHYeCKOMY
OBJIQJICHUIO OCHOBaMH Pa3HBIX HAYK M OCOOCHHO SPKO MPOSBISAET ce0s BO BHEYy4eOHOM
JESTETbHOCTH, CTPEMHUTCS K CaMOCTOATENbHOCTH. OH MOXET OBITh HAaCTONYMBBIM,
HEBBIJIEPKAHHBIM, HO, €CJIH JIEATEIIbHOCTh BBI3bIBACT Y peOEHKA MOJIOKUTEIbHBIE YyBCTBA

MOSIBJISIETCSL  3aMHTEPECOBAHHOCTb, M OH 00JIe€ OCO3HAHHO HAYMHAET OTHOCUTBCS K
00y4eHHIO.
VYyaiuecss HAUMHAET PYKOBOJICTBOBATHCSA CO3HATEIBHO MOCTABICHHON LIEJIbIO, OSIBISETCS
CTpeMJIEHUE YriayOuTh 3HAHUS B OIpPEJIEICHHOW 00JIacTH, BO3HMKAET CTPEMIIEHHE K
caMo00pa30BaHMIO. YUalluecss HAUMHAIOT CUCTEMATHUYECKH padoTaTh C JAONOJHUTEIbHOU
JIUTEPATypOU.
B o0benuHenne NpuHUMAIOTCS MaJIbYUKU U JeBouku 11-13 sier, mposiBUBIINE UHTEpEC K
U3YYCHHUIO POOOTOTEXHHUKH, CTIEIUATIBHBIX CIIOCOOHOCTEN B TaHHOM MpeaMeTHON olnacTu
He TpebyeTcsl.
KosmnuecTBO 4acoB no nporpamme B roji: 68 gaca.
ITo Npogo KU TEIBLHOCTH Peau3alui NPOrpaMmal: 1roa
3ansaTus NpoBOAATCA: 2 pa3a B HEACIIO N0 1 akaJieMU4YeCKOMY 4acy B COOTBETCTBUU C
HopMamu CaunlluH 2.4.4.3172-14
dopMma opranu3anuu 00pa3oBaTeJIbHOI0 Mpolecca: OYHasl, TPYIIOBas, UHAUBUAYyaIbHAS U
paboTa B MajbIX IpymIax;
HamnoJsnsemocthb rpynnbl: He 6onee 9-10 yenosek.



Kanposoe o6ecnneueHue mporpaMMmbl: 1o JaHHOU nporpamme «PobdoToTrexnuka » s
yuammxcs 8-11 xkmaccoB MoxkeT paboTaTh MeAaror JOMOTHUTEILHOTO 00pa3oBaHus ¢
ypOBHEM, 00pa30BaHUs U KBATHU(PUKAIIUN, COOTBETCTBYIOIIUM 0003HAUEHUSM TaOIUIIBI
nyHkta 2 [Ipodeccrnonanbaoro crangapra.

Ilo conepskaHuIO JeATEIbHOCTH: YHUBEPCATbHAS.

YpoBeHb C10KHOCTH: CTAPTOBBII.

ITo ypoBHIO 00pa3oBanusi: 00IIepa3BUBAIOIIAS.

®opma 00yueHUs OYHAS.

dopMa MpoOBEJCHUS 3aHATHN IUIAHUPYETCS KakK Juisl BCeW rpymmbl (CpyNmoBas) - JUis
OCBEILIEHUsI OOIINX TEOPETHYECKHUX U JAPYTUX BOIMPOCOB, Mepeaada GpOHTAIbHBIX 3HAHUM,
TaK U MEJIKOTPYIIOBbIE MO 2-3 YenoBeKa JUIsl UHAUBUAYATBbHOTO YCBOCHHUS MOITYYEHHBIX
3HAaHUN ¥ MPHUOOpPETeHHs] MPAKTUYECKUX HABBIKOB. JTO MO3BOJSAET AU depeHIupoBaTh
nporecc o0yueHus, 00beJMHUTH TaKHE MPOTHUBOMOIOKHOCTH, KAK MAaCCOBOCTh OOYUYCHHS H
€ro UHJIUBUIyaTIU3aIIHI0

MarepuajbHoO-TeXHH4YecKoe ocHameHue [IporpaMmmbl

yueOHasi ayIuTOpus;

ctoiel yueOusie — 10 mmT;

CTyJbs yaeHu4eckue - 20 mT;

JocKa ydeOHas - 1 miT;

KOMITBIOTEPHI (HOYyTOYKH) - 10 mT.;

Ha0bOp KOHCTPYKTOP

Crem mactepckas Applied Pobotics

Yacts 1 [IpukinagHas poOOTOTEXHHUKA

Yacts 2 Texauueckoe 3peHue poOOTOB ¢ UCTIOIB30BaHKEM | rackingcam

Kommekr yue6nslit podotr SD1-4-320

KoHcTpykTOp mporpaMmMupyeMbIX MoJieeld HHKEHEPHBIX CUCTEM

HNudpopmannonHoe odecneyeHue:

-Aynano-, Buzeo, poTomMaTeprabl, HHTEPHET UICTOYHUKH;
Oprasu3alluOHHO-TIEAArOTMYECKNE cpeacTsa (yueOHO-TIporpaMmHas
JOKyMEHTaIus1: 00pa3oBaTelbHas MporpamMma, TUAaKTHIeCKUe MaTepHuabl).

Marepuainsi caiita https://education.lego.com/ru-ru/lessons



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

COIJEPKXAHUE KYPCA
BBoaHoe 3aHsITHE:
WNudpopmaruka, kubepHerrka, podororexnuka. Mactpykrax no Th.
OCHOBBI KOHCTPYHUPOBAHMSI
Teopusa: OsnakomiieHHE C BU3yaJIbHOM Ccpenod mporpammupoBanus Scratch. Wutepdeiic.
Ilpakmuxka: Victopust pa3BUTHs pOOOTOTEXHUKHU B Mupe, Poccun. PoGoroTexnuka u eé
3aKOHBI.
«CTEM Macrepckas»
Teopus: O630p nepudepuitapix GyHKIIMOHATBHBIX Mo TyJIel. Moy Arduino-naTyuku.
[{udpoBbie U aHAIOTOBBIE MOTYJIH.
Ilpakmuxka: Tlonyuyenue naHHBIX C aHajgoroBoro monayns «llorenmmomerp». Ilmarta
paciiupeHusl g TOAKIIOUEHUS] CEHCOpPHBIX Mopayhed. I[lmata pacmmpenus s
HOJIKJTFOUCHUST  CEHCOPHBIX Moxayien. [lomkmouernne k  Arduino-koHTpoJIepam.
[Moaxntouenue k kourpomiepam STEM Board. Ynpasnenne Dynamixel coBMmecTUMBIMU
ycrporictBamu. [loarotroBka k pabdote ¢ MukpokommbioTepoM NanoPi-AR. Co3nanue
Mojenel aetaneld MaHumyistopa. YcrporictBo Delta podota. SCARA maHumynstop.
YcerpoiictBo.. Pa3paborka ympanstonieil nporpammel. Stewart- miargopma. CeTeBoit
amantep SMPS 12V 5A PS-10 [EU-220V] .

OcHOBBI yIIpaBjieHHsI POOOTOM

Teopusa: . Manunynstop HOBOT 2. [IporpammupoBanue poOoTta. Y cTpoicTBO, pEKUMBI
paboTHhL.

Ilpakmuka: Haznauenne u ¢ynkumonan HOBOT 2. COopka MexaHHMYECKOW YacTH
HOBOT 2. VYcranoBka u Hactpoiika Arduino IDE. IMoaximrodenue rmiatel Arduino k
xommerotTepy. Hactpoiika Arduino IDE. O6G30p yimbTpa3ByKOBOTO JaTyuKa. Y CTPOMCTBO,
peXUMBbI paOOTHI.. J[BUKeHUs 1o MpsAMOil TpaekTopuu.. ToUHbIE TOBOPOTHI.

IIpoexkTHas 1eATEIBLHOCTH
Teopua: OIVHOYHBIE U TPYIIIOBBIE POEKTBHI.
Ilpaxmuxa: Pa3zpaboTka TBOPYECKUX MTPOEKTOB HA CBOOOTHYIO TEMY.

HUtorosoe 3anatrue OOcyxknaeHue paboThl OOBEAMHEHHS 3a Y4YeOHBIH TOJI.
JleMOoHCTpanus U3roTOBJICHHBIX KOHCTPYKLIHAH.
HroroBasi arrecramusi: 3amura MpoeKTa

MarepuajibHO-TeXHHYeCKOe o0ecnedeHne J0Nn0JTHUTEIbHOM

00pa3oBaTeJILHOMIIPOrpaMMBbl;

O6pa3oBa WHTennekTyanbHbli  CEpBOMOAYNIb C  WHTETPUPOBAHHOM  CHUCTEMOH
TeJIbHBII yIIPaBJIEHHUs, MO3BOJAIOMIEH O0BEAUHATE CEPBOMOAYIU APYr C JIPYyroM IO
poGotoTe IIOCJIEI0BATEIIBHOMY HHTepdeicy — 6 miT;
XHHYECKH PoboroTexuuueckuii KOHTPOILIEP MOAYIBHOIO THIIA, ITPEICTABIISIOMINI
# coboit O,ZE'HOHHaTHLIfI MHKPOKOMIIBIOTEP C YCTaHOBJICHHOH OIEepalliOHHON
KOMILICKT CUCTEMOH, O0BEMHEHHBIH ¢ epuepUitHBIM KOHTPOILUIEPOM C IIOMOIIBIO
"CTEM IUIaThl PACIIUPEHUSL.

PobororexHudeckuii KOHTPOIDIEP YAOBIETBOPSAETCIEIYIOIIAM

Macrepck




n

as

TEXHUYECKUM XapaKTePHCTHKAM:
KOJI-BO siJIep BCTPOCHHOTO MHKPOKOMIIBIOTEpa - 4,TaAKTOBAsI 4aCTOTA
sapa - 1,2 [T,
00bem O3V -512 M6,
nammunenntepdeiicos - SPI, 12C, 12S, TTL, UART,
PWM,
11 ()POBBIE U AHAJIOTOBBIE MTOPTHI IS ITOIKITIOYCHUSIBHEIITHIX
YCTpOMCTB, a Takke WiFi, Bluetooth ayis kommyHMKauu co
BHEIIHUMH YCTPOICTBaMHU.
PobGoroTexHnueckuii KOHTpOJLIEp 00eceuBaeT BO3MOKHOCTD
IPOrpPaMMHPOBAHHSI C TOMOIIBIO cpencTB s3b61k0BC/CH++, Python u
cB0O0OIHO pactpoctpansemori cpenbl ArduinolDE, a Takxke ynpasieHus
MOJIEISIMU POOOTOTEXHIMUYECKUX CUCTEM C IMTOMOIIILIO cpenibl ROS.
BrruncnaurenbHb MOYJIb CO BCTPOECHHBIM
MUKPOKOHTPOJUIEPOM - 1 IT.
BrruucnaurenbHbIit MOIYIb 00J1a1a€T BCTPOSHHBIMU UG POBBIMU
OpTaMH - 121T. ¥ aHAJIOrOBBIMU NTOPTaMHU- 1 21T, BBIYMCIUTENIBHBII
MOJyJIb 00J1a/1ae€T BCTPOSHHBIM MOJyJIeM OEeCIpOBOIHOM CBSI3HM TUIIA
Bluetooth u WiFi nist co3manus anmapaTHO-IIPOrPaMMHBIX PELICHUH 1
"yMHBIX/cMapT"-yCcTpOH CTBIIS pa3paboTku pemeHuit "MHTepHET
Beniei'.
BoluncnurenbHplii  Moayidab  00JagaeT  COBMECTUMOCTBIO €
nepruepuitHpIME TUTATaMHU U1 moaKmodeHuss Kk cetu Ethernet u
NOJKJIFOUEHHS BHELIHEH CUII0BOW Harpy3KHu.
Moayib TEXHUYECKOT0 3pEHUs, MPEICTABIAIONINI COO0H YCTPOMCTBO
Ha 0a3e BbIUUCIUTEIbHOIO0 MUKPOKOHTPOJIIEpAa U MHTEr PUPOBAHHOMN
KaMepbl, 00ecreynBarolee pacro3HaBaHue MPOCTEH INX
M300pa)KEHUI HAMOAYJIE 32 CYET COOCTBEHHBIX BBIYMCIUTEIBHBIX
BO3MOXKHOCTEH -111T;
Monynb TEXHUYECKOTO 3peHUs 00ecIieurnBaeT BO3MOXKHOCTh
OCYIIECTBIISITh HACTPOUKY IKCIO3UINH, Oananca 6emoro, HSV
COCTaBJISIFOIINX, TUTIOIIAIN OOHAPYKUBAaeMOl 001acTi H300paskeHus,
OKPYTJI0CTH OOHApYXKUBaeMoi 00J1aCTH N300paKeHUs, MOT0XKEHHE
o0HapyKMBaeMbIX 00J1aCcTe OTHOCUTENBHO APYT Apyra. Moayb
TEXHUYECKOT0 3peHUs] IMeeTBCTpoeHHbIe uHTepdeiics - SPI, UART,
12C, TTL nig KOMMyHHMKaIUH IpyT C APYTOM WJIM BHELIIHUMHU
YCTPOWCTBAMM.
KoMIiiekT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METAILIAIISI COOPKHU
MOJ1eJT1 MaHUIYJIATOPOB - 1 1T;
KommuiekT aeMeHToB [1si COOpKH BaKyyMHOI'O 3aXBaTa
- l1ut. OGpa3oBaTenbHbIl POOOTOTEXHUYECKUN KOMILIEKT CONEPIKUT
Ha0op OUOIMOTEK TPEXMEPHBIX MOJIENIEH SIS IPOTOTUITHPOBAHMS
MoJieneld MOOUJIbHBIX U MAHUITYJIILIUOHHBIX pOOOTOB Pa3IMYHOrO
tumna. B cocTaB KOMIIJIEKTa BXOAST UHCTPYKIIMHA U METOANYECKUE
yKa3aHUus 10 pa3paboTKe TPEXMEPHBIX MOJIeIeid MOOUIBHBIX
poOOTOB, MAHUITYJISIIIUOHHBIXPOOOTOB C Pa3IMYHBIMUA TUTIAMU
KMHEMATHUKH (YIJI0Basi KWHEMaTHKa, MI0CKO-TapaielbHas
KMHEMAaTHKa, efbTa- knHematuka, SCARA, peruakHasi KWHEMAaTHKa,
wiatpopma CTroapTa U T.1L.).

KoHncrpykT
op
nporpamMm
HPYyEMBIX
Mozenen
WH)KEHEPH
BIXCHCTEM.

Halop KOHCTPYKTHBHBIX 3JIEMEHTOB JIJIsI COOPKH MaKeTa
MaHUTYJSIIIHOHHOTO po00Ta, KOMIIJIEKT METAJUTNY €CKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB Ui COOPKH MaKeTa MOOMIBHOrOpo0oTa U
T.IL.

B cocTaB KOMITJIEKTa BXOJAUT HA0OP 3JEKTPOHHBIX KOMITOHECHTOBIJIS
U3YYEHUS OCHOB 3JICKTPOHUKU U CXEMOTEXHHKH, a TAKKE KOMILICKT
MIPUBOOB U JIATYMKOB PA3IUIHOTO TUIA JIJIST pa3pabOTKu




POOOTOTEXHUYECKHX KOMIIJIEKCOB.
B coctaB koMIIEKTa BXOJUT:
MOTOPBI € SHKOAEPOM - 21IIT,
cepBONPUBOA OOIBINION - 411T,
CEpBOIPHUBOJ] MaJIbIH - 21T,
uH(}pakpacHbIi 1aTYUK - 31T,
yIIbTPa3BYKOBOM JaTYMK - 31T,
JATYUK TEMIEpaTypsl - 11T,
JaTYUK OCBEIIEHHOCTH - 11T,
Ha0Op AIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHJICHCATOPHI,
CBETOAMOIbI PA3JIMYHOTO HOMHHAJIA),
KOMIUIEKT IPOBOJIOB Il 0€CIa€yHOr0 MPOTOTUITMPOBAHHUS, I1JIATa
OecriaeyHoro MPOTOTUITUPOBAHUS, AKKYMYJISATOD, 3apsIHOE YCTPOMCTBO.
B cocTaB KoMIIIIeKTa BXOJAUT MPOTPAMMHPYEMBbIH KOHTPOJLIEP,
nporpammupyembiii B cpeae Arduino IDE wim aHamoruaHbIx
CBOOOJIHO pacipoCTpaHsSIeMbIX Cpeax pa3padOTKH.
[Iporpammupyembliii KOHTpOJIEP 00JIAJAET TOPTAMH IS
MOJKIIIOUEHHS IIU(POBBIX H AHAJIOTOBBIX YCTPOUCTB,
unrepgeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth,
WiFi.
B cocraB koMIJIeKTa BXOAUT MOJYJIb TEXHUUYECKOI'O 3pEHMUS,
MPEACTABIAIOMINN COO0M BHIYMCIUTENBHOE YCTPOHCTBO CO
BCTPOEHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO siA€p - 41UT, YacTOTasApa -
1.2 ITu, o6sem O3V - 512M6, 00beM BCTPOCHHOM MaMsTH
- 81'0), uHTErprpPOBaHHOI KamMepol (MaKCUMaJIbHOE pa3periecHre
BHJICOMOTOKA, TIepenaBaeMoro no uarepdeiicy USB -2592x1944 en.)
Y ONTHYECKON cucTeMOoil. MoJyJib TEXHUYECKOT O 3peHHUs 00J1agaeT
COBMECTUMOCTBIO C Pa3IM4YHBIMU POrpaMMUPYEMBIMU
KOHTpoJuIepaMu ¢ momoinbio uaTepdeiico - TTL, UART, 12C, SPI,
Ethernet. Momynb TEXHUYECKOT'O 3pEHUSI UMEET BCTPOCHHOE
CreNMaIN3uPOBAHHOE MPOrPaMMHOE 00 ecIieueHU e, TTO3BOJISIFOIIEE
OCYIIECTBJISATH HACTPOUKY CHUCTEMBI MAITMHHOTO 00Yy4YEHUS
apaMeTpoB HEHPOHHBIX ceTel Al OOHApYKEHHsSI 0ObEKTOB,
OTIPENICTICHHSI UX MMapaMeTPOB M JaTbHEUIIEH HICH TH(QHKAIIH.

PoOoroTexuunu

eckuitHabop
LEGO®
Education

KonuuecTtBo 3neMenToB 117151 cOOpkH - 523 1mT. (onpezeseHbl B

COOTBETCTBMHM C pacnopsukeHrneM Munucrepersa IIpocsemenns

Poccuiickoii ®enepaunu ot 12.01.2021 Ne P-6)

PoGoTorexunueckuii HaboOp MperHa3HaueH I U3yYEHHs] OCHOB

POOOTOTEXHUKH, JIeTallel, y3J10B U MEXaHU3MOB, HEOOXOIUMBIX IS

CO3JaHMsI POOOTOTEXHUYECKUX yCTPOMCTB.

Habop npexacrasisier co00i KOMIIIIEKT CTPYKTYPHBIX 3JIEMEHTOB,

COEAMHUTENBHBIX 3JIEMEHTOB U 3JIEKTPOTEXHUUECKUX KOMIIOHEHTOB.

CBETOAMOIHBI MATPUYHBINA TUCILIIEN C MOJCBETKOW HA

KOHTpOJLJIEepe:

pasmep auciies: 30*30/20 mm,

KosmmyecTBo MOpTOB BBO/IA/BBIBOJIA HA KOHTpOJLIEpE: 6

KonuuectBo kHomok: 4

KomuuectBo cobupaembix nmpoekton: 10

Bo3MoskHbIE BUJIBI TPOEKTOB: FOHIIUK; TPEXKOJIECHBII MOTOLMKII,

pelHKep, NIMMITaH3€, MOHCTP, KOJIeCO 0003peHHUsI, CKOPITHOH, MOCT,

2 BU1a poOOTOB

OO011ee KOJIMYECTBO JIEMEHTOB: 523 IIT, B TOM YHCIIE:

1) nporpammupyemblii 0JIOK yIpaBIeHUs, KOTOPBIA MOXKETPadOTaTh
ABTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBomoTOpsbl: 1 mit.

Pa3smep ceppomoropa: 34*34*75 Mm.




VYroa noBopoTa: 60 rpagycoB pabouas

gacrora: 2400 MIw.

JATYUK CHIIBL:

pasmep natuuka: 30*30*17 Mmm

JaTYUK PACCTOSHUS:

pasmep natuuka: 30*30*22 mm

MaKcHUMallbHOE u3MepsemMoe pacctosaue: 150cm

JATYHK I[BETA!

pasmep patuuka: 30*30*24 mm

MaKCHUMaJIbHO OOHapykuBaemas TiyounHa npera: 24 but
AKKyMYJIsiTOpHas OaTapes: HaJu4ue

[InacTuKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKIIIOYas
nepgopupoBaHHbie 37eMeHThI: 500 mTyK B TOM 4HCIe: OalKu,
KyOWKH, OCH Y BaJIbl, COCIMHUTEIILHBIC YJIEMEHTHI,
HIECTEePHHU U 3y0UaThbie KoJieca, IpeHa3HauYeHHbIE IS CO3JaHuUs
YEepBAYHBIX U 3yOUaThIX MEepead, JIeMEeHThI I'yCEHUYHBIX
COEIMHEHUM, COeIMHUTEIIbHBIC U KPENEKHBIE DJIEMEHTHI.
[IporpammHuoe obecrieueHue, UCIoIb3yeMOoe IS
POrpaMMHPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX
MOJENENN YCTPOMCTB, JOCTYIHO JJIsl CKAUMBAHUS U3 CETH
NutepHer.




Kasiengapubiii yaeOHbIM

rpagux
Tema
Ne| mecsi 3aHATHI Koanuecr| ®dopma ®opma
BO YacoOB | 3aHATHM KOHTPOJIS
BBoaHoe 3ansiTue
1. | cenr. Opranuzanus padoTel Kpyxka. MHCTpYKTax Mo 1 Jlexmms aHKeTa
Tb u [1b. PoboToTexHuka.
OCHOBBI KOHCTPYMPOBAHUSA
CEeHT. O3HakoMJICHHE C BU3yalIbHOW Cpenoii mporpamMmmupoBanus Scratch. Murtepdeiic. 1 Jlexus aHKeTa
3. |CeHT. Hcropust pa3BUTHS poOOTOTEXHUKH B MuUpe, Poccun. PoboToTexHuka u e€ 3aKOHBI. 1 Cemurap Koncnekt
"CTEM Macrepckan"
. 00630p nepudepuitHBIX PYHKIHOHATHHBIX MOJTyJICH 1 Koncnekt
4. |cenr p mepudep bynku ay. Cemmnap
. . Moaymu Arduino-gaTauku 1 Koncrekt
5. |ceHT Y. ol Cemmrap
6. |ceHT. [{ndpoBbie 1 aHATOTOBBIE MOTYTH 1 Jlexrs Tect
7. |CeHT. Vnpasnenue nuppossiM MoayaeM « TpeXiBeTHbIi cBETOANOA» 1 Cemunap KoHcrekt
8. |ceHT. [TomryueHne maHHBIX ¢ aHATOTOBOTO MOyJst «IloTeHIImOMEeTpY» 1 Oecena KoHcnekt
9. |oKT. Monyinb «/laTdyruk TeMIiepaTypsl U BIAKHOCTH BO3TyXa» 1 Koncrpynpos|/[emoHCTpanus
aHue paboTHI
10.|oKT. Monyns « JlpailBep ABUraTells MOCTOSHHOTO TOKa 1 Koncrpynpos|/[emoHCTpanus
aHue paboThI
11.|0KT. [Tnata pacuiperus 1yisi HOAKIIOUSHHST CEHCOPHBIX MOYJIEH 1 Koncrpynpos|[leMoHCcTpanus
aHue paboThI
12.|0KT. [Moaxarouenue Kk Arduino-koHTpoJLIepam 1 KoncTpynpos | JleMOHCTpaIus
aHue paboThI
13.|0KT. [Tonkmouenue k kouTposuiepam STEM Board 1 KoncTpynpos |JleMOHCTpaIus
aHue paboTHI
14.|0KT. [Tonkmouenue k koaTpouiepy CM-530 1 KoncTpynpos | JleMOHCTpaIus

aHUC




paboTHhI

15.|0KT. BeruncnurensHelil kKonTposep DXL-10T ;(I;)I/II{;TPYI/IPOB F{[;g)(;];?pauﬂg
16.|0KT. CunoBas miara pacupenust Konrposuiepa DXL-10T ;(I;)I/II{;prI/IpOB F{[;g)(;}}{ji‘paunﬁ
17./H0%10. Pa6ora moaysns B kauectBe Dynamixel i(;;l;prHpOB F{[;gﬁ)?ripraqu
18.|H0%10. VYupasnenne Dynamixel coBMeCTUMBIMU YCTPOHCTBAMHM ii;);lngprOB g:gg;i?pauﬂﬂ
19.|H0%0. CepBoMo1yiib HHTEIUIEKTYanbHbIH Dynamixel AX-12A {:I;):I{;prnpos FI)[:gg(;II{)praung
20.|H0510. Onuorutataeiii MukpokommbioTep NanoPi-AR {:}?:I{;prnpos If[:gg;ilmpaung
21.|Ho510. Po6ororexuuueckuii kontposuiep STEM Board {:I;):I{;prnpOB I{[:ggﬁprauHﬂ
22 |HOs0. PobGororexunueckuit konTposuiep OpenCR AR EI;)I/II{;prHpOB gfg)zipraung
23.|H0%0. PoGororexunueckuit kouTposiep LAVR ;(I;);I{;prnpOB Ifl:(x)c;ilﬂpaunﬂ
24./H040. [MoaroroBka k padote ¢ MukpokommbioTepoM NanoPi-AR ;(}?;I{:prnpos f)l;gg;];mpaung
25 . |mek. Hacrtpolika ceTeBoro nokIr0YeHns :l(I;)I/II{eCprnpOB f)l:gg;l;mpaung
26. meK. Hcnonp3oBanue nmepudepuiiHbIX HHTEPQEcoB ;(};)I/II{eCprI/IpOB I{[:gg(;i?paung
27./AeK. O0630p moaynss TrackingCam ;(I;);IeCprHpOB I{[:g/:)(;};prauHﬂ
28.|1eK. [TporpammHoe obecnieuenne TrackingCam Ia<I;)I/IIJeCprI/IpOB F)i[;g:)()TII{;TpauHﬂ
29.|1eK. Hacrpoiika moxyss TrackingCam ;(};)I/II{;TPYI/IPOB ﬁ[;ggﬁfmauﬂﬂ
30.|1eK. TexHuueckoe 3peHue podOToB ¢ ucnonab3zopanuem TrackingCam ;(}(I)I/IIJ;prI/IpOB F{[;gg)TILCTpaung
31.|mekK. PobGoToTexHnka u MpOMBILIUIEHHBIE POOOTHI ;(I;);I;prnpOB g:g?;;ﬂpauﬂﬂ
32.|/1eK. OcHoBbl npoekTupoBanusi B CAIIP {:I;):I{;prnpos FI)[:gg(;II{)praung




33, |AHB. Cozpanue Mozene nerajneil MaHUIyaaTopa Koncrpyupos I[eMoHCTpaum[
aHue paboThI

34.|HB. VYT10BO# MaHUITYJISATOP KoncTpynpos JleMoH cTparus
aHue paboThI

35 |AHB. [TonroroBka k cOopke Cemunap KoHcnekt

36.|HB. C6opka MaHHITYIIATOpA Koncrpyupos|/lemoncTpanus
aHue paboThI

37./9HB. YreHue o3Il CEpBOITPUBOIOB Koncrpyupos|/lemoncTpanus
aHue paboThI

38.|9HB. Po6ot ¢ Delta-kunemarukoit KoHcTpynpos J[[eMOHCTpaLys
aHue paboThI

39, |9HB. YcrpotictBo Delta po6ota Koncrpyupos|[lemoHcTpanus
aHue paboThI

40. |pes. Hacrpoiika moayis Texandeckoro 3penus TrackingCam Koncrpyupos|/lemoncTpanmst
aHue paboThI

41.|des. SCARA wmanwumnynsatop. Y CTpOUCTRBO. KoncTpynpos |J[leMoHCTpaIus
aHue paboThI

42.|pes. PazpaboTka ynpapistoniei mporpaMmmsl [IpakTrueck (CaMOCTOSATENbH
oe 3aHATHE [as paboTa

43.|pes. Stewart- mardpopma KoncTpynpos | JleMOHCTpaIus
aHue paboThI

44.|des. OO0parHas 3a1a4a KUHEMaTHKU Koncrpynpos|/[emoHCTpanus
aHue paboThHI

45.|des. [Tporpammupyemsiit kKouTposiep OpenCM9.04-C KoncTpynpoB JleMOHCTpaIus
aHue paboThHI

46.|deB. [lepudepuiinas niaara yHuBepcalbHOTO poOOTOTEXHUYECKOT0 KoHTposuiepa STEM Konctpynpos JlemoH cTparius

Board aHue paboThHI

47.|des. CeTeBoii aanTep SMPS 12V 5A PS-10 [EU-220V] Koncrpynpos JlemoncTparys
aHue paboTHI

48.MapT I[Ipeo6pasoBaTenb uHTepdeiicos USB-DXL Konerpyupos|/lemonCTpaiis
aHue paboTHI

49. mapt AnanTtep nutaHus ajs ceppomonysieid SMPS2Dynamixel. Koncrpynpos JlemoncTpartys
aHue paboThI

50. mMapT KoHCTpYKTHBHBIE U KpeNeXKHbIE 3/1eMEHThI KoneTpynpos [lemomncrpanus
aHue paboThI

51.|mapt Koncrpyupos|/lemoncTpanus

MaHunysTOpHkI C yrJI0BOM KHHEMAaTUKOM, IJIocKonapasjiesbHoi, Delta, Scara

AHHC




paboTHhI

52.|mapt 0630p cepomotopoB EV3, nx xapakrepuctuka. CpaBHEHHE OCHOBHBIX KoHcTpynpoB J[[eMOH CTpalLyst
nokaszaTenei. aHue paboThHI

53./mapTt COopka Mozenu podoTa Mo HHCTPYKIUU. Konctpynpos JlemoHCTparust
aHne paboTHI

54, mapT O0630p gaTUYMKa KacaHUs. [IpakTrueck [KOHTpOIbHBIM
0€ 3aHATHE [TECT

OcHoOBBI ynipaBJjieHHsI PO6OTOM

55.MapT Manunynsrop HOBOT 2. OcHOBHBIE TEXHUYECKUE XapaKTEPU CTHKU Jlextms  |[KOHCIIEKT

56. MapT Haznauenwne n ¢pynkuuonan HOBOT 2 [IpakTrueck (CaMOCTOSATENbH
oe 3aHATHE |asi paboTa

57.|amp. Co6opka mexannueckor yactu HOBOT 2 Koncrpyupos|/lemoncTpanms
aHue paboThI

58.lanp. Co6opka anmmapartnoit vactu HOBOT 2 Koncrpyupos|[lemoHcTpanius
aHue paboThI

59. |amp. [TporpammupoBanue podora Jlexuus Koncnekt

60.|anp. YcranoBka u HacTpoiika Arduino IDE Koncrpyupos | JleMmoHCTpaIius
aHne paboTHI

61.|anmp. [Monxkmouenue mmatel Arduind K KOMIBIOTEPY Koncrpynpos|/[emoHCTpanus
aHue paboThI

62.|anmp. Hacrpoiika Arduino IDE Koncrpyupos|/lemoHcTpanus
aHue paboThHI

63.|anp. BeicTpeIi cTapT Koncrpynpos|/[emoHCTpanus
aHue paboThHI

64.|anp. YCTpoiicTBO, peXUMBI PabOTHI. Jlexmmst  [KOHCIICKT

65. Mai 0630p rupockonuueckoro gatyuka. O030p JaTuMKa CBETa. [IpakTnueck (CamoCTOATENBH
oe 3aHsTHE |asg paboTa

66. | Mai 0O030p yIbTPa3BYKOBOI'O JaTYHKA. Y CTPOHCTBO, PEKUMBbI PaOOTHI. [IpakTrueck (CaMOCTOSATENbH
oe 3aHATHE [as paboTa

67. mai JBmxeHus no npsiMmoil TpaeKTopuu. TodHbIE TOBOPOTHI. [Tpaktrueck (CaMOCTOATENbH
o€ 3aHATHE jasi paboTa

IIpoexTHas 1eATEJIbLHOCTH
68. Maii 3ammra mpoekTa «Mol COOCTBEHHBIH YHUKAIBHBI pOOOT» [IpakTuyeck 3ader

O€ 3aHATHUC




Cnucok UCnoJib30BAHHOM JINTEPATYPbI.
JluTeparypa aJd negarora.

Cenesko I'.K. DHnmkmoneaust oopazoBarenbHbIX TexHogorui: B 2 T - M.: HUUM mikonsnbix TexHonoruii, 2017r.
Cronspos FO.C. Pa3Butre TeXHHUECKOTO TBOpUYECTBA MIKOJIBbHUKOB. -M.: [Ipocsemenne, 2016.
@unmunmos C. A. mporpamma «PoOoTOTeXHHKa: KOHCTpYUpOBaHUE U mporpammupoBanue» (COOpHHK HMporpamMM JOTOIHUTEIHLHOTO
oOpa3zoBanus gereit Cankr-IletepOyprckoro uncturyra). 2019r.
[Muxosues B.I'. [Iporpamma «Pagunorexnuka» (COOpHUK MPOrpaMM JTOMOTHUTEIBHOTO 00pa3oBaHus JeTeil MOCKOBCKOrO HHCTUTYTa
OTKpBITOTO 00pazoBanus). 2018r.

CnenuajgbHasi JuTeparypa.
Komocos Jl. I'. IlepBerit mar B podorotexnuky. [Ipaktukym mis 5-6 xmaccos I. I'. Komocos. - M.: BUHOM. JlaGoparopust 3HaHUH,
2017-292 c.
Oscsuunkas JL.IO. Kypc nporpammupoBanust podora EV3 B cpene Lego Mindstorms EV3, I.H. Oscsuunkuii, A.Jl. OBCSIHUIIKHI. 2-€
u3 ., nepepad. U gom - M.: U3marensctBo «Ilepox», 2016. -300c.
JlaGopaTopHble NPAaKTUKYMBbI 110 IPOTPaMMHUPOBAHUIO [ DJIEKTPOHHBIN pecypc].
Obpa3zoBarenpHas mporpamma «BBeaeHne B KOHCTpyHpOBaHHE pOoOOTOB» M TpadMUecKHUil sI3bIK MPOTPaAaMMHUPOBAHHUS POOOTOB

[DnexTponHbIit pecypc] http://learning.9151394.ru/course/ view.php?id=280#program_blocks

[Tporpammel 11s poboTa [DnekrpoHHbIH pecype] http:/service.lego.com/ enus/helptopics/?questionid=2

HNuTepHer-pecypc:

http://www.mindstorms.su

https://education.lego.com/ru-ru



http://learning.9151394.ru/course/%20view.php?id=280&program_blocks
http://service.lego.com/%20enus/helptopics/?questionid=2
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