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MNOACHUTEJBHASA 3AIINCKA

JlonosiHuTeNnbHAs 0O0IIE00pa3oBaTeiibHas (00IIepa3BUBaOIIas) MporpaMma
o podorotexHuke u nmporpammupoBanuio «POBOTEXHUKA» Bkitouaer B ceOs
U3Y4YCHUE psiJia HaIpaBiIeHUN B OOJACTH KOHCTPYHUPOBAHUS M MOJICTUPOBAHMS,
MPOrPAMMUPOBAHUS U PELICHUS PA3TMYHBIX TEXHUYECKUX 3a]1a4.

[Iporpamma «PoOoTOTEXHHMKa» HMeeT TEeXHH4YECKYI) HANPABJIEHHOCTb.
[Iporpamma paccuutaHa Ha 2 rojga OOydeHHS U JlaeT O0BbEM TEXHUYECKHUX H
€CTECTBEHHO-HAYYHbIX KOMIICTCHIIMMA, KOTOPHIMH BIIOJHE MOXET OBJIAJICTh
COBPEMEHHBIA IIKOJbHUK, OPUEHTHUPOBAHHBIA HA HAYYHO-TEXHUYECKOE W/WIH
TEXHOJIOTUYECKOEe  HampaBJieHHE  JalibHeiero oOpa3oBanuss U chepy
npodeccuoHanbHOM AesTenbHOCTU. [Iporpamma opueHTHpoBaHa, B TEPBYIO
ouepeb Ha PeOAT, JKENAIIIMX OCHOBATEIbHO HW3YyYUTh chepy NpUMEHEHUs
pOOOTU3UPOBAHHBIX TEXHOJOTMH M  TOJYyYUTh NPAKTUYECKHE HABBIKU B
KOHCTPYHUPOBAHUU U MPOTPAMMHUPOBAHUU POOOTOTEXHUUECKUX YCTPONCTB Ha 0aze
koHcTpykTOopoB LEGO 1 Arduino.

JlaHHasi mporpamMMa peajau3yercs B paMkax (efepaibHOro MpoekTa «Ycrex
KOKJ0T0 peOeHKa» B paMKaxX HAIMOHAJILHOTO TpoekTta «OO0pa3zoBaHuE» B YaCTH
CO3/IaHUSI HOBBIX MECT JIOMOJHUTEILHOTO 00pa3oBaHus JAeTel B 00pa3oBaTEIbHbIX
opranuzanusx Huxeropockoit o6aacTu.

AKTYaJIbHOCTH MPOrPamMMbl 00yCJIOBJIEHA TEM, YTO B HACTOSIIINI MOMEHT B
Poccun  pa3BUBalOTCS ~ HAHO-TEXHOJOTHM,  JJICKTPOHUKA,  MEXaHUKA U
MporpaMMHUpPOBAHHE T.€. CO3peBaeT OjarojaTtHas TMoOYBa JJIi  Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH U POOOTOTEXHUKU. POOOTOTEXHUYECKHE YCTPONCTBA
WHTEHCHUBHO MTPOHUKAIOT MPAKTUYECKH BO BCE CPEPHI ACATEIHHOCTU YEIOBEKA. ITO
HOBBIN dTam B pa3Butum obmiecTBa. O4EeBUIHO, YTO OH TPEOYET CBOCBPEMEHHOTO
oOpa3oBaHus, OOeCTieUnBaIONIero  0a3y JIsg €CTECTBEHHOTO W OCMBICIICHHOTO
WCITOJIb30BAHUSI COOTBETCTBYIOIINUX YCTPONUCTB U TEXHOJIOTHA, TTPO(dEeCcCHOHATHLHOM

OpUEHTallMiM W O00eCTeUeHHs] HEMPEepPHIBHOTO 00pa30BaTEILHOTO Ipoliecca.



dakTHYeckH TMporpaMma TIPU3BaHA PEIIUTh JBE B3aMMOCBS3aHHBIC 3aJa4H:
npodeccCHOHaNbHAS OpHEHTAllMsl pedsAT B TEXHUYECKH CIOXKHOH  cdepe
POOOTOTEXHUKH U (DOPMHUPOBAHHE aJICKBATHOTO CIIOCO0a MBIIIUICHHUS.
IMenarornyeckasi 1eJ1ec000Pa3HOCTh 3aKIIOYACTCS HE TOJIBKO B Pa3BUTHU
TEXHUUYECKUX CIOCOOHOCTEH U BO3MOYKHOCTEH CpelCcTBaMu
KOHCTPYKTUBHOTEXHOJIOTHIECKOTO IMOX0/1a, TApMOHU3AINK OTHOIIICHUH PeOCHKA 1
OKpY)KaloIllero Mupa, HO W B Pa3BUTHH CO3WAATEIBHBIX CIIOCOOHOCTEH,
YCTOMYMBOTO  TIPOTUBOCTOSHUSI  JIIOOBIM  HETAaTUBHBIM  COIMAIBHBIM U
COLIMOTEXHUIECCKUM TPOSIBICHUSM.

OTinunTebHbIe 0COOEHHOCTH JAHHOI MPOTrPaMMBbI COCTOSIT B TOM, YTO B
e€ OCHOBE JICKUT HJes HUCIOJIb30BaHUS B OOy4YEeHUMM COOCTBEHHON aKTUBHOCTHU
yuamuxcsi. KoHnenmust JaHHONW MporpaMmbl - TEOPHUsl Pa3BUBAIOIIETO OOYyUYECHHUS B
KaHBE KPUTHIECKOTO MBIIIJICHUS. B OCHOBE CO3HATEILHOTO aKTa YUCHHS B CHCTEME
Pa3BUBAIOIIETO OOYYCHHS JICKHUT CIIOCOOHOCTh K MPOAYKTHBHOMY TBOPYECKOMY
BOOOpaXEHUIO M MBIIIICHUIO. boiee Toro, 6€3 BBICOKOTO YPOBHS Pa3BUTHE ATHX
IPOLIECCOB BOOOIE HEBO3MOXHO HH YCIHEIIHOE OOydeHHe, HU CaMOOOyuyeHHE.
IMEHHO OHHU OIpeAeNdaioT pa3BUTHE TBOPYECKOTO IMOTEHIMA]a YEJIOBEKa.
['0OTOBHOCTB K TBOPYECTBY (DOPMHUPYETCS HAa OCHOBE TAKUX KA4eCTB KaK BHUMAHHUE U
Ha0JII0/1aTeIbHOCTh, BOOOpakeHHEe U (haHTa3us, CMEJIOCTh U HAXOAUUBOCTh, YMEHHE
OPHUEHTHUPOBATLCS B OKPY)KAIOIIEM MHpE, TMPOU3BOJbHAS TaMATh € Jp.
Hcnonp3oBanue MporpaMMbl TMO3BOJISIET CTUMYJIUPOBATH CIHOCOOHOCTH JETeH K
oOpa3HOMYy U CBOOOJHOMY BOCIIPUSTHUIO OKPY’KAIOIIETO MUpa (JTOJeH, MPUPO/IBI,
KYJIbTYPHBIX IEHHOCTEH), €r0 aHAJIM3Y U KOHCTPYKTUBHOMY CHHTE3Y.

Heas mporpammbl: (GOpPMHPOBAHHE TBOPUYCCKUX W HAYYHO-TEXHHUYCCKUX
KOMITETCHIIUM OOy4YaroMMXCs B HEPa3pbIBHOM E€IUHCTBE C BOCIHMTAHHEM
KOMMYHUKATHBHBIX KA4eCTB W IICJCHANIPABICHHOCTH JIMYHOCTH YEpPe3 CHUCTEMY
MPaKTUKO-OPUCHTUPOBAHHBIX ~ TPYMNMOBBIX  3aHATUH HU  CAMOCTOSATEIHHOM
JESTEIIBHOCTH OOYYalOMIMXCsl 1O CO3JaHUI0 POOOTOTEXHHUYECKHX YCTPOMCTB,

peiaromuXx IIOCTABJICHHBIC 3a1a1H.



3agaum nporpammsel O0y4yaromme:

* O0Oy4uTh MEPBOHAYAIBHBIM 3HAHUSAM O KOHCTPYKIIMM POOOTOTEXHUYECKUX
YCTPOWCTB;

* [I03HAKOMHUTH YyYallUXCsl C TMPUHIMIAMU UM METOJaMH pa3pabOTKH,
KOHCTPYUPOBAHUSI M MIPOrPAMMHUPOBAHUS YTIPABIISIEMbIX AJIEKTPOHHBIX YCTPOUCTB
Ha 6a3e BeruncnurenabHoi miargopmel LEGO u Arduino.

*pa3BUTh  HABBIKM  MPOTPAMMUPOBAHUS B  COBPEMEHHOM  cpeie
MIPOTrPAMMHUPOBAHHUS YTITyOUTh 3HAHUSI, TOBBICUTh MOTHBAITUIO K OOYYCHHIO ITyTEM
MPAKTUYECKOTO0 HHTETPUPOBAHHOTO TMPUMEHEHUsT 3HaHWM, TMOJYyYEeHHBIX B
pa3IMYHBIX 00pa30BaTEIbHBIX 00JIACTAX (MaTemMaTHKa, (u3nKa, THHOpMaTHKA);

* Pa3BUTh UHTEpPEC K HAy4YHO-TEXHUYECKOMY,
UHKEHEPHOKOHCTPYKTOPCKOMY TBOPUYECTBY, chopMHpOBaThH
oOllleHay4YHblE W TEXHOJOTMYECKME HAaBBIKM  KOHCTPYUPOBAHUS U

MPOCKTUPOBAHMUSI, PA3BUTh TBOPUECKHUE CIIOCOOHOCTH yYaIIUXCSl.

* OOyuuTh mpaBUiiaM 0e30MacHOM pabOTHI.

Pa3BuBarwimue:

* ChopmupoBaTh U pa3BUTh KPEATUBHOCTh, THOKOCTh M CAMOCTOSITEIILHOCTD
MBIIIJICHUS Ha OCHOBE UTPOBBIX 00pa30BaTEIbHBIX U BOCIIUTATEILHBIX TEXHOJIOTHH;

* CdhopMHpOBATh U Pa3BUTh HABBIKU MPOSKTUPOBAHUS U KOHCTPYUPOBAHUS;

*Co31aTh ONTHUMAJIBHOE MOTHBAIMOHHOE TMPOCTPAHCTBO JUIS JIETCKOTO
TBOPYECTBA.

BocnuraresbHble:

* Pa3BUTh KOMMYHHKATUBHBIC HABBIKU;

* ChopMUpoBaTh HABBIKU KOJUIEKTUBHOU PaOOTHI;

* Bociurath TOJICPAHTHOC MBIIJICHHUC.

ApecaTt nporpamMmmsli

Bo3spact neteit, ygacTByroIux B peanau3anuu nporpammsel 8 -17 ner. et 8-



13 JeT - 3TO HaYaIO MEPEXOAHOTO BO3pACTa, TOITOMY B ATOT MEPHOJ HYKHO OBITh
C peOCHKOM MaKCUMaJIbHO BHUMATEJIbHBIM, OCTOPOKHBIM U TOJIEPAHTHBIM. DTO YikKe
HE MaJjblllld, HO €Ile HE CcTapuiue JAeTH. [akoil BO3pacT OObENMHSIET YacTu
XapaKTePOB, MPHUCYIIHME CTAPIIUM JETAIM (MHTEIUICKTYadbHOE Pa3BUTHE, HOPMBI
MOpaJv, MPOTUBOPEUYUBOCTD U T.I.) U MIAAIMINUM (HEMOCPEICTBEHHOCTh, HEYMEHHUE
KOHILIEHTPUPOBATh BHUMAHUE U T.11.). [[eTu Takoro Bo3pacTa Bcerja roToBbI TOMOYb,
TaK KaK y HUX Pa3BUTO xkenaHue nuaepctBa. [loaToMy HeoOXoauMo pa3padoTaTh
CUCTEMY MOTHBAIlMK W ToompeHui. [Ipn HapymieHWrW TpaBuiI MOBEACHUSA, KaK
MpaBujIo, UAYT Ha 3TOT IIar OCO3HAHHO, 3HAas, YTO MOXKHO, & 4TO HeT. YacTo netu
3aXOTAT TOJEIUTHCS CBOUMM CEKpETaMHU, JIOBEPUTH KaKyr-1u00 HH(POpMAIUIO,
MOTIPOCUTH TOMOINM. BEICTymaTh peOeHKa, TaTh COBET OYEHb BakHO. BaxkHO
BEIICIIUTH JIUJCPA B KOJJICKTUBE, CIIOTUTh UX.

JleTu cTpeMATcs moApakaTh CTApIIUM U IPUMEP TIe1arora oO4eHb BaxeH. /(etn
aKTUBHO TPOSBISIOT CaMOCTOSITEIBHOCTh, CTApAIOTCS CTaTh KaKk MOXKHO Oosee
HE3aBUCUMBIMH. Bce 3TM KkadecTBa memaror JOKEH pa3yMHO HCIIOJIh30BaTh B
pabote ¢ netbMu. Opranuzaius padotsl kak ¢ npoaykramu LEGO Education tak u
¢ Arduino 6a3upyeTrcst Ha IPUHIIMIIE MPAKTUYECKOT0 O0yUYeHUs. Yyaluecs: cHayaia
OOAyMBIBAIOT, a 3aTeM CO3Aal0T paznuuyHbie mojenu. [Ipu 3ToM akTUBH3ALUA
YCBOCHUSI YU4EeOHOTO Marepuaja JOCTHTaeTcs Oiaromaps TOMY, YTO MO3T U PYKH
«padoTaroT BMecTe». [Ipu cOopke mojeneid, ydyamnmecss He TOJIBKO BBICTYHAlOT B
KaueCTBE FOHBIX HCCienoBareliel u nHxeHepoB. OHU €€ U BOBJICUYCHBI B UTPOBYIO
NeATeIbHOCTh. Vrpas ¢ poO0TOM, NIKOIBHUKH C JIETKOCTHIO YCBAMBAIOT 3HAHMS U3
€CTECTBEHHBIX HAyK, TEXHOJOTHH, MAaTEMAaTHKH, HE OOSCh COBEPIIATH OIIMOKH W
UCTIPaBIATh UX. Beap poOOT HE MOXKeT 00uIeTh pebEHKa, cAenaTh eMy 3aMeUYaHue
WM BBICTABUTH OIICHKY, HO MPH 3TOM OH TOCTOSHHO IMOOYXKIAeT WX MBICIUTH U
peniaTh BO3HUKAIOIINE MPOOIEMBI.

Jern 14-17 ner, ydacTByIOIIME B peEAIU3AlMU MPOTPAMMBI, 3TO YXKeE
noApocTK. Ha cMeHy KOHKpPETHOMY MPHUXOIUT JIOTHYECKOE MBIIIICHUE. ITO

MPOSIBIISIETCS. B KPUTUIIM3ME M TpeOOBaHUHM JoKa3arenbcTB. [loapocTok Temeph



TATOTUTCSI KOHKPETHBIM, €ro HAa4YMHAIOT HMHTEpPEcOoBaTh (PUIOCOPCKHE BOMPOCHI
(mpo0aeMbl TPOUCXOKACHUS MHpaA, ueraoBeka). [IpoMcXOAUT OTKpBITHE MHUpPA
MICUXMYECKOT0, BHUMAaHHE TOJIPOCTKA BIEpBbIe OOpaiiaercs Ha Apyrux jauil. s
MOJIPOCTKOB XapaKTEPHO HOBOE OTHOIIECHHE K yudeHHIo. [logpocTok cTpemuTcs K
caM000pa3oBaHuI0, MIPUYEM YACTO CTAaHOBUTCS PAaBHOAYLIHBIM K olieHke. [lopoi
HAOIOJaeTCsl PACXOXKJECHUE MEXKAY HHTEIUIEKTYalbHBIMU BO3MOXHOCTSMU H
ycnexamMu B ydeOe: BO3MOXKHOCTH BBICOKHE, a Yycrexu Huzkue. Pabotas co
CTapUICKIACCHUKAMHM, TMPOSIBUBIIMMHU HHTEPEC K POOOTOTEXHHMKE HE3aJ0Jr0 [0
OKOHYAHUSI IIKOJIbI, MPUXOJUTCS OCOOCHHO OEPEKHO M TIIATEITLHO OTHOCUTCS K UX
BPEMEHHU: CO3[1aBaTh WHIWBHUyalbHbIC 3aJlaHUs, OOJIbIIE BHUMAHHUS YACISThH
camocTrosiTenbHOM padote. [lpm paboTe HCHONB3YIOTCS pa3IUYHbIE IPUEMBI
IPYIIIOBOM AESITENBHOCTH B PA3HOYPOBHEBBIX I'pylmax Al 00y4eHUsl JeMeHTam
KOOINEepaly, BHECEHUsI B  COOCTBEHHYIO  JEATEIbHOCTh  CAMOOLICHKH,
B3aMMOOLICHKH, YMEHHE paboTaTh C TEXHUYECKON JIMTEpaTypoll U BBIACIATH
IJIaBHOE.

O0beM nporpamMMbl M PesKUM 3aAHATHI

IIporpamma paccuntana Ha 1 rox oOy4deHus — 68 4acos.

Jli ycrenHo# peann3ainuy nporpamMmmsl 1iejaecoodpazHo o0beAMHEHNE JIeTei
B yueOHbIE TPYMIbI YUCICHHOCThIO OT 8 1m0 15 wyenoBek. B yueOHyro rpynmy

MIPUHUMAIOTCS BCE *Kearolue, 0e3 crenuaibHoro oToopa.

IIpu OIIpELICIICHUUN pexuma 3aHATUI YUYTEHBI
CaHUTAPHOAIUJIEMHUOJIOTHYECKUE TPEOOBAHUS K YUPEKICHUSM JOMOTHUTEIHHOTO
oOpazoBaHus aeTel. 3aHsaTus Ha 1 u 2 rogy 00ydeHus IpOBOJATCS 2 pa3a B HEJEIIO
no 2 d4aca, ¢ mepepbiBoM 10-15 mun (mns rpynmn geredt or 8 go 10 jer
MIPOJIOJDKUATEILHOCTH yaeOHOTO uaca paBHa 30 MuH, niist nereit crapiie 10 et paBHa
45 muH (B cootBercTBUM ¢ «llocTtanoBnenue ['JaBHOrO TOCYIapCTBEHHOTO
canutapaoro Bpaya P® ot 4 urons 2014 roga Ned1 r. Mocksa "O0 yTBep:kIeHUN
CanlluH 2.4.4.3172-14 "CaHuTapHO-3NUAEMHOJOTUYCKHE TpPeOOBaHUS K

YCTPOMCTBY COJAEPXKAHUIO M OpraHU3allMd peXuMa padoThl 00pa30BaTENIbHbBIX



OpraHu3alMil JOIMOJIHUTENBHOIO o00pa3oBaHus aerei». CTpyKTypa KaKIoro
3aHSTHS 3aBUCUT OT KOHKPETHOM TEMBI U PEIIaeMbIX B HEW 3a1ad.

®opMbI U METOABI OPraHU3ALMH 00PAa30BaTEJBHOIO MPOLECcCa

MeTtoauka npeaycMaTpuBaeT MPOBEACHUE 3aHATUI B PA3IMYHBIX PopMax:
IrPYNIOBOM, TAPHOW, UHIAUBUAY AIBHOM.

IIporpamma mepBOro roga o0y4eHMsl NpPEIyCMaTpUBAa€T B OCHOBHOM
2pynnogvle U napHvle 3aHamus, 1ellb KOTOPBIX IIOMOYb PEOEHKY YBEPEHHO
YyBCTBOBaTh C€0sl B pa3IMYHBIX BUJAX JeArenbHOCTH. [Ipeamnosaraercsi, 4Tto B
TE€YEHHE ABYX JIET 00yueHus y Aetel (opMUpyeTcsl JOCTATOYHbI YPOBEHb YMEHUI
Y HaBBIKOB UTI'POBOTr0 KOHCTpyupoBaHus. Ha atom (oHe yxe Bolaenstorcsa Oonee
KOMIIETEHTHBIE, BBICOKO  MOTHBHPOBAaHHBIE M  JaXe, MOXHO CKa3aTh,
po(eCcCUOHATIEHO OPUEHTUPOBAHHBIE JETH.

Ha BTopom roay o0y4eHusi BO3MOXXHO HPOBEACHUE UHOUBUOVAILHLIX
3auamuil, 1eJb KOTOPBIX - Pa3BUTHE YHUKAJIBHOIO COYETAHUS CIIOCOOHOCTEH,
YMEHUN M HaBBIKOB U JIa)K€ HAYAJIBbHBIX MPOQPECCHOHATBHBIX (KOHCTPYKTOPCKHX)
IIPEANIOYTCHU M.

B pamkax yueOHOro miaHa KaXXKIOro Troja o0co0O BBIACIECHBI Yachl,
UCIIOJIb3yEMBIE JJIs1 pa3padOTKU U MOATOTOBKH POOOTOB K COPEBHOBAHMSIM, yUacCTHE
B COPEBHOBAHUAX. JTHU 4YacChl YETKO HE paclpelie]eHbl MO BPEMEHH, MOCKOJbKY
3aBHUCST OT Tpaduka COPEBHOBATEIBHOIO MpOLEcca U Pe3yIbTaTUBHOCTU yYacTHs
KOMaH/l BOCIIUTAHHUKOB.

Oxuaaembie pe3yibTaThl

OOyuaromuiics HoJy4uT 3HAHUS O:

. HayKe U TEXHUKE KaK Croco0e pallMOHaIbHO-IPAKTUYECKOTO OCBOEHUS
OKPYAaIOILEro MUpPA;

. poboTax, Kak 00 AaBTOHOMHBIX MOJYJIAX, NpeIHAa3HAYCHHBIX IS
pELIeHUs CIOXKHBIX TPAKTUYECKUX 3a]1aY;

® HCTOPHH U IICPCIICKTUBAX Pa3BUTUA pO6OTOTeXHI/IKI/I;



. POOOTOTEXHUYECKUX iatopmax TUTST o0pa3oBaTeNbHBIX
yupexnenuit, B yactHoctd LEGO Education u Arduino.

. pobocmopTe, Kak OTHOM U3 HAIPaBICHUH TEXHMUECKUX BHJIOB CIIOPTa;

. bU3UYECKUX, MATEMATHICCKUX U JIOTHYECKUX TCOPHUSIX, TTOJIOKCHHBIX B
OCHOBY MPOCKTHPOBAHUS M YIIPABICHUSI pOOOTaMU;

. bumocopckux M KyJIbTYPHBIX OCOOCHHOCTSX POOOTOTEXHUKH, KakK
qacTh 00IIeUeIOBEUECKOM KyIbTyphI; OBJIaIeeT —

KPUTUYECKUM, KOHCTPYKTHUBUCTCKAM H  QITOPUTMUYECKHM  CTHIISIMH

MBIITJICHU A, TCXHUYCCKUMH KOMIICTCHIIUAMMUA B ccpepe pO6OTOTeXHI/IKI/I,

JOCTaTOYHBIMA
JUISL TIOJIy4€HHUsl BBICIIEro OOpa3oBaHMsS IO JAHHOMY HaIlpaBJICHHUIO; HaOOpOM
KOMMYHHMKATUBHBIX KOMIIETEHLUH, TO3BOJSAIOMUX O0€300JIe3HEHHO BOUTH U
(GyHKUIMOHUpPOBaTh 0O€3 HANpsHKEHHWs B KOMaHJE, COOpaHHOW JUisl peuieHus
HEKOTOPON TEXHUUYECKOW MpoOJieMbl; pa3oBbeT (aHTA3MI0, 3pUTEIBHO-00pa3HYIO
aMATh, PalMOHAIEHOE
BOCIIPUSTUE JEHUCTBUTEIBHOCTH; HAYYMTCHl pEIIaTh MPAKTUYECKUE 3a/JayH,
UCIIOJIb3Yysl HA0OP TEXHUYECKHUX U
WHTEJUIEKTYaJIbHBIX YMEHHM Ha YpPOBHE HX CBOOOJHOIO HCIOJIb30BaHUS;
npuodpereT YBAXXUTEIbHOE OTHOUIEHUE K TPYAy KakK K 0053aTeIbHOMY

ATamy peanu3aluuu 00 HHTEIIEKTyalIbHOU UIEH.

YUYEBHbIH IIAH
JOTIOJTHUTENBHOU 00111€00pa3oBaTeIbHON 001Eepa3BUBAIOLIEH TPOTPAMMBI
«PoboToTexHukay
Bcero
HaunmenoBanue kypca, HeJeNb/
(Momyst, G10Ka, pazziena, mpeaMeTa, JUCIUTUIMHDI) 4acoB MO0
nporpamMmme
1 Brenenue. [leppuunbie cBeeHns 0 podoTax 2




2 N3yuenue cpebl yrpaBiaeHus: U IPOrpaMMHUPOBAHUS 4

3 Konctpyuposanue po6otoB Lego u Arduino. 20
4 Coznanve WHAUBUTYATBHBIX W TPYIIIIOBBIX TPOCKTOB 20
5 VYuyactue B COpeBHOBAHMSIX 5
6 Hrorosoe 3ansarue. [Ipomexxyrounas arrecranus 4
7 Brenenue. [ToBropenue. Coopka poOOTOB Jis 4

IMPOBCACHUA SKCIICPUMCHTOB

8 VYuyactre B COpEBHOBaHHUSIX 5
9 Hrorosoe 3ansarue. [IpomexxyTounas arrecranus 4
Bcero no nporpamme 68

COAEPKAHUME YYEBHOI'O IIJ-TAHA

Tema 1 Beenenue B po0OTOTEXHUKY
BBonHoe 3aHsitue. OcHOBBI Oe3omacHOi paboThl. MHCTpyKTaX MO TEXHHUKE
oe3onacHocTu. [I[puMeHeHne poO0TOB B COBpEMEHHOM MUPE: OT J€TCKUX UTPYLIEK,
JI0 CEpbE3HbIX HAyYHBIX HCCIIENOBATEIbCKUX pPa3paboTok. JlemoHcTparus
NEPEOBbIX TEXHOJOTUYECKHX pa3pabOTOK, MpeAcTaBisieMblx B TOKHO Ha
MextyHapoiHO# BeicTaBKe poOOTOB. OCHOBHBIE pOOOTOTEXHUUECKUE
COpPEBHOBAHHUS
Tema 2 IlepBuuHbIe CBeeHUs 0 POOOTAX

Ucrtopust poOOTOTEXHUKK OT TJIyOOKOM JPEBHOCTH 10 Hammx jgHed. Mnes
co3ganusi pobotoB. Uto Takoe poOoT. OmpenerneHne MOHATHS «POOOTay.
Knaccudukanus poOOTOB MO Ha3HaueHHIO. BuUIbl COBpEMEHHBIX pPOOOTOB.

3nakomcTBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHBIE 3JIEMEHTHI,



OCHOBHBIE IPUEMBI COETMHEHUSI U KOHCTPpYHUpOBaHus. KoHCTpyHpoBaHue nepBoro
pobora.
Tema 3 U3yuenue cpeabl ynpaBJjieHUsl M MPOrPAMMUPOBAHUS

Bunbl 1 Ha3HaueHue nporpaMMHoro odecrneueHnus. OCHOBBI pabOTHI B cpefie
nporpammupoBaaus Lego u Arduino. M3yuenue OJOKOB: ABMKCHHE, XKIATh,
CEHCOp, IUKI U mepekitovaTens. Co3ganne NpoCTENIINX JIMHENHBIX POTrpaMM:
JBUKEHUE BIIEpE], Ha3al, IOBOPOT HA 33JIaHHBIN YToJl, ABMKEHHUE T10 KPYTY.
Tema 4 Koncrpyuposanue po6oros Lego u Arduino.

Croco0bl mepenaun ABUKCHHUS MPU KOHCTPYMPOBAHUU POOOTOB Ha Oasze
KOHCTpYKTOpoB Lego u Arduino. OCHOBBI NMPOEKTHUPOBAHUS M MOJECIUPOBAHMS
AIIEKTPOHHOTO yCcTpoiicTBa Ha 06a3e Lego m ApayuHo. Mexanudeckas nepejayva.
Ilepenatounoe otHomeHue. Bomdok. Pegykrop. TectmpoBaHue MOTOpPOB M
JNaTYUKOB. YmpasiieHne Motopamu. CocTosHME MOTOPOB. BCTpOEHHBIM NaT4nK

000poToB. CHHXPOHHU3AIMS MOTOPOB. PeXUM UMITYTECHOM MOTYJISIIMH.

3epkanbHOe HampasiieHue. [latumku. HacTtpoilika MOTOpPOB M JaT4yuMKOB. Twn
JATYUKOB.
Tema S Cozpanue MHAMBUAYAJIBHBIX M TPYIIIOBBIX POCKTOB

Pazpabotka nmpoekra Pacnpenenenue no rpynnam. @opMyIupoBKa 3a1auu
Ha pa3paboTKy nmnpoekta rpymnne. OmnucaHue MoJenel, pacrnpeaeieHue
00si3aHHOCTEM B rpynmne mo cOopke, OTIagKe, MPOrPaMMHUPOBAHUIO MOJEIH.
Onucanue pelieHus B BUa€ OJ0K-cxeM, Wik TeKCcToM. COo31aHHI0 IeUCTBYIOIIEH
MOJEIN. YTOYHEHUE IapaMeTpPoB IMpoeKTa. [[omojHEeHne NpoeKkTa cXxemami,
YCIIOBHBIMHU 4epTeXaMH, OmucaTelbHOM uyacThio. OOHOBIEHHE IapaMEeTPOB
[TpencraBienue nmpoekra. PazpaboTka mpe3eHTaluu JUis 3alUThl TPOEKTA.
[TyOnryHas 3amura mpoeKTOB.
Tema 6 YuacTue B COpeBHOBAHUAX

N3yuenue [paBuUl COPEBHOBAHUM KoncrpyupoBanue pobora

[IporpammupoBanue pobota. COopka poOoTa MO NaMITH Ha  BpPEMs.

10



[IpopomxurensHocTh cOopku: 30-60 wmunyT. IlpoBeneHue CcoOpeBHOBaHMS.
PaccmarpuBaeM W u3ydaeM KOHCTPYKIMIO poboTa mobenurtens. Heobxomumo
U3YYUTh KOHCTPYKIIMH, BBISIBUTH TUTFOCBI U MUHYCHI pOOOTa.

IIpome:xxyTounas arrectauus. 3auer - BoinosiHeHHE KOMILIEKCHON paOOThI

10 IPEMIOKEHHON MOJEIIH.

®OPMbI ATTECTALIUMN.

[TpomexyTouHas aTTecTanys NpoBoauTcs coryacHo Ilonoxkenuto o gopmax,
NEPUOIUYHOCTH U MOPSAJKE TEKYIIEr0 KOHTPOJS yCIEBAEMOCTH, IPOMEKYTOUYHOM
arrectaluu  oOydarolmuxcss MyHUIUNAIBHOTO  OIOJKETHOTO  YUPEXKICHHUS
JOTNOJHUTENBHOTO 00pa3oBanus «LleHTpa BHEIIKOIbHON paboTel» 1 pa3 B TeueHHUe
yueOHoro roga ¢ 10 mo 30 masi. Arrecranus mpoBoauTCs B (hopMe 3a4eTa B BUJIE:
MHHH-COPEBHOBAHUM, 3aIIUTHI TPOeKTa. OHA MpEeayCMaTPUBAET TEOPETHUECKYIO U
IPAKTUYECKYI0 IOJArOTOBKY OOYYaroIIMXCS B COOTBETCTBUU C TpeOOBaHUSIMHU
JOTIOJTHUTENBHOW —oOmiepa3BuBaroniet mnporpammbel. [lo wrToram arrecranuu
OIIpENIENSAETCS] YPOBEHb OCBOCHMSI NPOTrpaMMBbl (3a4eT/HEe3aueT) U B JKypHaJ ydyeTa
paboyero BpeMEHM TMenarora JONOJHHUTEIBHOIO OOpa30BaHUS — 3aHOCATCS

pE3yNbTATHI MO KAXKJAOMY 3Tamy (Toy) 00ydeHusl.

OLHEHOYHBIE MATEPHAJIBI

1 rox o0yuenust
®opma aTTectauuu Ha 1 rogy oOyueHus: — 3a4eT, KOTOPbIH MPOXOJIUT B BUJE
MUHU-COPEBHOBaHUI MO 3aJaHHOM KaTeropuu (B paMKax KaXIOH TpyIIbl
oOyuaromuxcs). MUHIMaIbHOE KOJWYECTBO OalJIOB ISl TIOMy4YeHHUs 3adeTa — 6
0aioB
Kpurepun ouenku:
- KOHCTpYKLHUS poOoTa;
- HallMCaHWE MPOTrPaMMBI;
- KOMaHIHas paboTa;

- BBIIIOJIHCHUC 3aJaHUA 110 I[ElHHOfI KaTCropuu.
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Kaxxaplii kpuTepuil olieHuBaeTcs B 3 Oaa.

1-5 Gamna (MUHUMAIBLHBIA YPOBEHb) - YacTas MOMOIIL YUHUTENs, HEMpPOUHAas
KOHCTPYKIUSI po00Ta, HecTakxeHHasi paboTa KOMaH/bl, HE BBITIOJHEHO 3aJJaHuE.

6-9 OamnoB (cpeaHU ypOBEHB) - pelaKas MOMOINb YYHUTENs, KOHCTPYKITUS

po60Ta C HC3HAYHUTCJIbHBIMU HCEAOUYCTAMH, 3a1aHUC BBIIIOJIHCHO C OIITMOKaMHU.

10-12 OGamnmoB (MakCUMalbHBIM ypOBEHB) — Kpemnkas KOHCTPYKIHS PoOoTa,
cllaxeHHasi paboTa KOMaH Ibl, 3a/1aHNE BHIMOJIHEHO MPAaBUIIBHO.
2 rox o0y4yenust
®dopma arTecTanmu Ha 2 roay OOy4YEeHHs - 3a4eT B BUE 3aIUTHI MIPOEKTa 10
3aJlaHHOM TeMe (B paMKaxX KaXJIod TIpynmnbl oOydarommuxcs). MuHuMagbHOe
KOJIMYECTBO 0aJUIOB JIJIs MOJTYYEHUS 3aueTa — 6 OAIIOB.
Kpurepun onenku:
- KOHCTPYKILHsS poOOTa M MEPCIEKTUBBI €T0 MacCOBOTO MPUMEHECHHS;
- HamHMCaHHe MPOTPAMMBI C UCIIOJIb30BAHUEM PA3TMYHBIX OJIOKOB;
- JIeMOHCTpaius poOoTa, KPEaTUBHOCTh B BBHINOJHEHHWU TBOPUYECKHUX
3aJJaHUN, IPE3CHTALNS.

Kax b1l kputepuii orieHuBaeTcs B 3 Oasa.

1-5 Gamna (MUHMMAaJbHBIA YPOBEHb) - YacTas MOMOIIb YUYUTENs, HEMpOodHas
KOHCTPYKIIMsI poOOTa, HecHakeHHas paboTa KOMaHIbl, HE TMOATOTOBIEHA
IIPE3CHTALINA.

6-9 GammoB (cpeaHWil ypOBEHB) - peaKas IMOMOIIb YYWUTENs, KOHCTPYKITUS
po6oTa ¢ He3HAUUTEIbHBIMU HEA0YETAMH.

10-12 GamnoB (MakCUMalbHBIA YPOBEHB) — KpeIKas KOHCTPYKIUS poOoTa,
CIa)KCHHAsi paboTa KOMaHbI, JEMOHCTpPAIUsS M TIPE3EHTAIUsl BBIIOJTHEHA BCEMU

y4aCTHUKaMU KOMaH/bI.
TeopeTndeckass MOATOTOBKAaX B paMKax IPOMEXKYTOYHOM aTTeCTaluu

OLICHMBAETCs 1o pe3yibTaTam TectupoBanus (I[Ipunoxenuel).
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Tekymuii KOHTPOJIb

OcBoenue JTaHHOU JTOTIOJIHUTEIbHOU o0111e00pa3oBaTeIbHOM
oOIepa3BUBAIONIEl  MPOTpaMMbl  COTPOBOXKAACTCS  TEKYIIUM  KOHTPOJIEM
ycreBaeMOCTU. Tekylmuid KOHTPOJIb YCHEBAEMOCTH OOYydYaroUuxcs - 3TO
CUCTEMATHYECKasi MpOBEpKa 0Opa30BaTEIbHBIX JOCTIKEHUN 00ydarommxcs,
MPOBOANMAs TIEJAroroM JOMOJHUTEIBHOTO 00pa30BaHUsl B XOJAE OCYIIECTBIICHHS
oOpa3oBaTeIbHON  NEATETBHOCTH B COOTBETCTBHM C  JOTOJHUTEIBHOU

o011eo0pa3oBaTeIbHON 00IIepa3BUBAIOIICH MPOTrPaMMOH.

B pamkax TekyIiero KOHTpOJIs TIOCIe OKOHYAHUS KaXKIOTO MOTYTOIHS
oOy4eHHMsI PETyCMOTPEHO MPECTABICHUE COOCTBEHHOTO MTPOEKTA, OLIEHUBAEMOTO
O CIICYIOIIUM KPUTEPUSIM:

0 xoHcTpyKIusi podoTa

0 mepcrneKTHBBI €0 MacCOBOTO IPUMEHEHUS;

0 namucaHue mporpammbl;

O nemoHcTpanus podoTa

0 HOBU3HA B BBINOJIHEHUH TBOPUYECKUX 3a/laHuii O mpe3eHTaIus mpoekTa.

Takke ypoBeHb OCBOEHUS TPOTrPAMMBbI KOHTPOJIUPYETCS C IIOMOIIIBIO
COpPEBHOBAHMI, KOTOPHIE TTPOBOJISATCS B TPYIINAX, OIIEHKA COPEBHOBAHUMN MTPOXOIUT
O CIICYIOIIUM KPUTEPUSIM:

0 xoHcTpyKIusi poOoTa
0 ypoBeHb BHITIOJHEHUS 3aJaHusl (IMOJHOCTHIO WU YacTuuHOo) O Bpems
BBITIOJTHCHHUS 3aJaHUS
CopeBHOBaHUS Ha TOPOJICKOM, PAHOHHOM M 00JJACTHOM YPOBHSIX OIICHUBAIOTCS TIO
KPUTEPHUSM TIPOMMCAHHBIX B COOTBETCTBYIOIIMX TIOJIOKCHHSIX MW periaMeHTax

COPEBHOBAHUM.
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Ipunyunvl opeanuzayuu 3anamuii

Opranmzanus padotsl ¢ mpoaykramu LEGO Education u Arduino 6a3upyercs
Ha MPUHLHUIIE TPAKTUYECKOTO 00yUeHHUs. YUaluecs cHayalia 00 yMbIBAIOT, a 3aTEM
CO3JAl0T pas3jinyHble Mojaenu. Ilpu 3TOM axkTUBH3aLUs YCBOEHHS Y4E€OHOTO
MaTepuaia JIOCTUraercsl 0yiarofapsi TOMy, 4TO MO3T U PYKH «pabOTar0T BMECTEY.
[Ipu cOopke Mmojenel, ydampecs HE TOJBKO BBICTYNMAIOT B KayeCTBE IOHBIX
uccienoBarenei 1 nHxXeHepoB. OHU enl€ ¥ BOBJIEYEHBI B UTPOBYIO JESTEIBHOCTb.

Urpas ¢ poOOTOM, MIKOJBHUKH C JETKOCTBIO YCBAWBAIOT 3HAHUSA U3
€CTECTBEHHBIX HayK, TEXHOJIOTMH, MaTEMAaTUKH, HE 0OsICh COBEPILIATh OMIMOKHU U
UCHPaBIIATh UX. Beap poOOT HE MokeT 00uaeTh peOEHKa, clienaTh eMy 3aMe4aHue
WIH BBICTaBUTH OLIEHKY, HO IIPU 3TOM OH IMOCTOSIHHO MOOYKJAeT WX MBICIUTh U

pemaTh BO3HUKAIOUTUE POOJIEMBI.
Dopmbl nposedeHUss 3aHAMULL

ITepBoHavanbHOE HCIIOJIB30BaHUE KOHCTPYKTOpPOB Jlero Tpebyer Hamuuus
TOTOBBIX IMAOJOHOB: TMPH OTCYTCTBHM y MHOTHX JETeH IPAKTHYECKOI'O OIbITa
HEOOXOJIMM TIEepBBIM ATall OOyYEHHS, HA KOTOPOM IIPOMCXOJUT 3HAKOMCTBO C
pPa3IMYHBIMA BUJAMH COCIMHCHHUS JIeTaJIe, BhIPAOATBIBACTCS YMEHHUE YHUTATh
YEepTEXKU U B3aUMO/ICCTBOBATh B KOMaH/IE.

B nanbpHeiiiiem, ydammuecs OTKJIOHSIOTCS OT MHCTPYKIMH, BKJIIOYas
coOCTBEHHYO (DaHTa3UI0, KOTOPAas MO3BOJISIET CO3/1aBaTh COBEPIIICHHO HEBEPOATHBIC
Mozenu. Hemoctarok 3HaHUN I8 MPOM3BOACTBA COOCTBEHHOM  MOJIENU
KOMIICHCHUPYETCSl BO3paCTalOIIeii aKTUBHOCTBIO JIHOO03HATENBHOCTH Yy4Yallerocs,

YTO BBIBOJUT OOyYE€HHE HA HOBBII NPOAYKTUBHBII YPOBEHb.

OcHogHble smanvl paspabomku npoekma:
O OO6o3HaueHUE TEMBI TPOCKTA.
O Ilens u 3aga9u MPEACTABISIEMOTO TIPOEKTA.
O Pa3paboTka MexaHu3Ma Ha OCHOBE KOHCTPYKTOpOB Jlero u Arduino.
O

CocragiieHue mporpaMmabl Jjisl pabOThl MEXaHHU3Ma.
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O TecrupoBanue Mojaenu, ycrpaHeHne 1e(eKTOB U HEUCITPaBHOCTEH.

[Ipu pa3paboTke M OTJIaAKE MPOEKTOB ydalllMecs ACNSTCS OIMBITOM IPYT C
JPYTOM, 4TO O4€Hb A((HEKTUBHO BIUSIET HA pa3BUTHE TO3HABATEIbHBIX, TBOPUYECKUX
HABBIKOB, a TAK)KE CAMOCTOSTEIbHOCTh IIKOJIbBHUKOB.  TpaiullMOHHBIMU
dbopmMamMu TIpOBEACHMS 3aHATHM SBIAIOTCS: Oecema, pacckas, MNpoOJieMHOE
u3noxkeHue wmatepuana. OcHOBHas ¢opMa JEATENbHOCTH YYalluXxcsi — 3TO
CaMOCTOSITENIbHASI UHTEIJICKTyalIbHAsl U MPAKTUYECKAs NESITEIbHOCTh YUYalllUuXcs, B

COUYETaHWH C TPYMIIOBOM, MHAUBUAYaIbHON (HOPMOIT pabOThI IIKOJIHHUKOB.

Ha KaXXJIOM M3 BBIICICPCUUCIICHHBIX O3TAllOB  y4dYalIMCCAd Kak OBl
«HAKJAAbIBAIOT» HOBLIC 3HAHHUA HA TC, KOTOPBIMU OHH YIKC O6J'Ia,l:[aIOT, pacuinpsis,

TaKUM 00pa3oM, CBOM IMO3HAHUS.

YCJI0BUSA PEAJIN3ALIUU ITPOTI'PAMMDbI

MarepuajbHO-TEXHHYECKOE 00ecreyeHue
Tomewenue.

[Tomemenue [uUIsi TPOBEACHUS 3aHITHA JODKEH OBITh  JOCTaTOYHO
IPOCTOPHBIM, XOPOIIO IMPOBETPUBAEMBIM, C XOPOIIUM ECTECTBECHHBIM U
UCKYyCCTBEHHBIM oOcBeleHueM. CBET JIOJDKEH TajaTh Ha pPyKd JCTeH C JIeBOH
ctopoHbl. CTOJIbI MOTYT OBITh pacCUMTaHbI Ha JBa YCIIOBEKA, HO JOJKHBI OBITH
paccTaBlieHbl TaK, YTOOBI JETH MOTJIM paboTaTh, HE CTECHSAS ApPYT JApyra, a
PYKOBOIMTEIb MOT IMOJAONTH K KaXJIOMY YUCHHKY, IIPH 3TOM, HE Melas paboTarhb
JIPYyroMy yJameMycsl.

Memoouueckuii gpono.

JUIs  yCHENIHOTO TIPOBEICHUS 3aHSATHH HEOOXOJUMO HWMETh BBICTaBKY
U3JIeNniA, TabIuIBl ¢ 00pa3aMu, KypHaJIbI U KHUTH, WHCTPYKIIMOHHBIC KapThl,

1a0JIOHEI.
Mamepuanvt u uncmpymeHnmai.
Kounctpykropsr JIET'O, JIETO BEY, APJIYMHO kxoMmnbroTephl, TPOEKTOD,

JKpaH.
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MarepuanbHO-TEXHUUECKOE OCHAIllEHHE B pamMKax (eaepaibHOrO MpPOEKTa
«Ycmex Kaxzaoro peOeHka» HaIMOHAJIbHOrO MmpoekTa «(O0pa3oBaHHE» B YacTu
CO3JIaHMsI HOBBIX MECT JOTIOJIHUTENILHOTO 00pa3oBaHus JeTeil B 00pa3oBaTeIbHBIX
opranuzauusx Huxeropoackoi 06actu.

1. O0pazoBaTenbHbIA pOOOTOTEXHUUECKUIN KOMITIEKT THM 1 — 2 1mIT.
2. [InacTukoBoe TONE C KOMIUIGKTOM  COPEBHOBATEJIBHBIX
AJEMEHTOB — | mIT.
3. PecypcHsrii Habop — 1 mT.
O0pazoBaTenbHbIA pOOOTOTEXHUUECKHI KOMITJIEKT THH 2 — 2 IIT.
Jatuuk cBeta — 1 miT.
VYapTpa3ByKkoBOW JaTYUK — | mmIT.
NK-uznyyarens — 1 mr.

Habop coennnuTenpHbiX kadeneit — 1 mr.

© o N o 0 B~

3apsiHOe YCTPOMCTBO — | MIT.

KoMnnioTepHoe 0CHAIIIEHHE:

1. HoytOyx yueHuka - 6 mir.
2. HoytOyk yunrtens — 1 wir.

3. M®YVY — 1 .

CITUCOK JIMTEPATYPBI AJI51 TIEJATOI'OB
Oghuyuanvro-0oKymeHmaivHvle:
1. ®enepanbubiii 3akoH oT 29.2012 Ne 273 «OO6 oOpa3zoBaHuu B
Poccuiickoit dhenepanum.

2. llopsmox opraHm3anid ©W  OCYIIECTBICHUS  0Opa30oBaTeIbHOU
NESATEeTLHOCTH TI0 JOTIOTHUTEIBHBIM 00I11e00pa30BaTeILHBIM ITPOrpaMMamM», yTB.

npukazoM MunnpocsenieHus: Poccun ot 09.11.2018 Ne 196
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3. Konuenuus pazButus  J1OHNOJHUTEIBHOTO oOpa3oBaHUs
NeTeu, yTB. Pacnopsokenuem I[lpaButensctBa PO or 4 centsiOps
2014roma Ne 1726-p
4. IIporpamma pa3BUTHs BOCIIUTATEIbHOM KOMIOHEHTHI, [Incemo MO
P® ot 13.05.2013 Nel1P-352/09

5. Crpareruss paszButuss BocnuTanusi B Poccuiickoir ®enepanuu Ha
HEPUOA 10

2025 rona (yrBepxkaeHa pacnopspkeHueM [IpaButensctBa PO ot 29.05.2015 Ne
996-p)

6. IlocranosneHnue ['mTaBHOTO rOCy1apCTBEHHOTO CaHUTapHOTO Bpaya PO
ot 4 utonsa 2014 roga Ne41 r. Mocksa "O0 yrBepxaenuu CanlluH 2.4.4.3172-
14 "CanuTapHO-3IHAEMHOJIOTUYECKHE TPEOOBAaHUS K YCTPOMCTBY COJIEPKAHUIO
W OpraHM3aluM  pexuma  paboThl  00pa3oBaTEeNbHBIX  OpraHU3alUif
JOTIOJHUTEIBHOIO0 00pa30BaHus ACTEM.

7. VYxa3 IIpesunenta Poccuiickoit @enepammu ot 29.05.2017 r. Ne 240
«006

o0bsiBieHuu B Poccuiickoit denepannu JlecsTuneTus: 1eTCTBaY.
Knueu:

1.Komapona JI. I'. «Ctpoum n3 LEGO» (MoaenupoBaHuE JTOTMYECKHX
OTHOIIIEHHUI U 00BEKTOB peaIbHOTO MUpa cpesicTBaMu KOHCTpYkTopa LEGO).
— M.; «JIMHKA — ITPECCy, 2001.

2.®umunmor C.A. PobGotorexnuka mnsa npereid m poxutenein. — CIIG.:
Hayxka, 2013. 319 ¢

3.PykoBonctBo mo momb3oBanuio koHcTpyktopoM LEGO DACTA

«B0300HOBIIIEMbIE UCTOUYHUKHU YHEPTUI.

4. PyKOBOJICTBO Mo  TOJIb30BAHUIO koHcTpykTtopom LEGO
DACTA

((I/IH)KeHepHaH MCXaHHKa».
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5.PykoBoacTBO mo monb3oBaHui0 KoHCTpykTtopom LEGO DACTA
«Pabora.

Oueprusa. MoUuHOCTbY.

6.PykoBoacTBO 1O moNb30BaHUI0 KoHCTpykTopom LEGO DACTA
eLAB.

HMHTEPHET-PECYPCBI J1JI1 I[ETEI7I
7..http://russos.livejournal.com/817254.html

8.Karanor caiiToB 1mo poOOTOTEXHUKE - TMOJIE3HBIM, KaUeCTBEHHBIH U
HanOoJIee MOJIHbIN COOPHUK UH(POpMAIIUU O POOOTOTEXHUKE. [ DIEKTPOHHBIH

pecypc] — Pexxum moctyma: , cBoboaubIi http://robotics.ru/.
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