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IlosicHuTeILHAS 3alIHCKA

JlononuuTtenbHas o01eoOpazoBaTenbHas mnporpamma «OCHOBBI POOOTOTEXHUKH» COCTaBICHA C
WCIOJIb30BAaHUEM  Y4eOHO-METOJAMYECKON W  JOMOJHHUTEIbHOW  (CIEIUANBHON) JIMTEpaTypbl IO
uHpopMaTrKe, pOOOTOTEXHHKE, JIETO-KOHCTPYUPOBAHHIO, C YIETOM BO3PACTHBIX 0COOEHHOCTEH AeTei

OOpazoBarenpHas MporpaMMa JIOMOJHUTENBHOTO 00pa3oBaHus «OCHOBBI POOOTOTEXHUKI
COOTBETCTBYET YPOBHIO JIOTIOJTHUTEIHHOIO 00pa30BaHUs U UMEET TEXHHYECKYI0 HANIPABJIEHHOCTb.
AKTYaJIbHOCTb, N1eJaroru4ecKas 1ejiecoo0pasHocThb MPOrpaMmbl.

PoGoToTexHrKa — 3TO TPOEKTHPOBAHWE, KOHCTPYMPOBAHHWE W MPOTPAMMHPOBAHHE BCEBO3MOXKHBIX
MHTEJJIEKTYaJIbHBIX MEXaHU3MOB-POOOTOB, HMEIOUIMX MOJIYIbHYIO CTPYKTYpy U 0O0JaJarouiuX MOIIHBIMU
MUKpoTmpolieccopamu. B HacTosmiee Bpemsi aBromMaTu3alus JOCTUTIIAa TAKOTO YPOBHS, IPU KOTOPOM TEXHUYECKUE
O0OBEKTHI BBIMOJIHSIOT HE TOJIBKO (YHKIIMU 110 00pabOTKe MaTepHaIbHBIX IPEIMETOB, HO U HAYMHAIOT BHINOJIHSITD
o0ciyXMBaHUE U IUIaHUPOBaHUE. YenoBeKOno100HbIE pOOOTHI YK€ BBIMOJHAIOT (PYHKIUU CEKpeTaped U T'MJOB.
PoGoToTexHuka yxe BbleJIeHa B OTJENbHYIO 0Tpaciib. CeroaHs 4eJI0BEeYeCTBO MPAKTUUYECKH BIUIOTHYIO MOJIOIILIO
K TOMY MOMEHTY, Korja poOoTbl OyayT HCIOJIb30BaThcs BO BceX cdepax ku3HenesTenbHOCTH. [loaTomy
U3y4YeHHE POOOTOTEXHUKH U KOMIBIOTEPHOTO MPOTrpaMMHpPOBAHUS HEOOXOAMMO B 00pa3oBaTENIbHBIX
yupexJeHusx. 3aHatusg no «OcHoBaM pPOOOTOTEXHUKH» OyIyT MPOBOAUTHCS Ha OOHOBJIIEHHON MaTepHabHO-
TexHudeckoi O6aze LlenTpa oOpazoBanus M(PpPOBOTO U TyMaHUTApHOTO Mpoduieit «Touka pocTay

Mporpamma cocraBneHa B COOTBETCTBUN C:

- 3akoHoM P® «O06 obpazoanuu B Poccuiickoit @eneparmm» Ne 273—D3 ot 29.12.2012 1.,

- [Ipukazom Munnpocsenienust Poccun Ne196 ot 09.11.2018 r. «O6 yTBepkKA€HUU MOPsAKA OPTaHU3aALNUN U
OCYILIECTBJICHUSI ~ 00pa30BaTENbHOM  NEATEJBHOCTH MO  JIONOJHUTENbHBIM  0O0IIe00pa3oBaTeIbHBIM
porpaMmmam»,

- CanlluH 2.4.4.3172-14 «CaHuTapHO-3MUIEMHAOJIOTHICCKUX TPEOOBAHUN K YCTPOWCTBY, COACPIKAHUIO U
OpraHu3aiiy pexxruMa padoThl 00pa30BaTEIbHBIX OpraHU3aIUil TOTOIHUTEIFHOTO 00pa30BaHus AeTe,

- Ilucekmo MunucrepctBa oOpazoBanusi U Hayku P® ot 18.11.2015 r. «O HanpaBnenun MeToauueckux
pEeKOMEHJAUA 1O MPOEKTUPOBAHUIO JONOJHUTENbHBIX OOIIepa3BUBAIOIIMX MPOrpaMM (BKJIOYAS
Pa3HOYPOBHEBBIEC)»

- Ycrasom MOY Murnunckoit OOIL

Llean: CO3JaHUE YCIOBUN JUIsl U3YUYEHUs OCHOB AJTOPUTMU3ALMU U POTPAMMHMPOBAHUS C UCIOIb30BAHUEM
KOHCTpykTOpoB Lego Wedo, pa3BuTHS HAydHO-TEXHHYECKOTO M TBOPYECKOrO MOTCHIMATA JINYHOCTH
pebCHKa IMyTeM OpraHu3alii €ro JesATEJIbHOCTH B IPOIecCe HHTErpalud HadyalbHOIO WHKEHEPHO-
TEXHUYECKOTO KOHCTPYHPOBAHUS U OCHOB POOOTOTEXHUKHU.

Sagauu:
O6yyarouue:

-MI03HAKOMHTH C OCHOBHBIMU MPUHIIMIIAMH MEXaHHUKH Yepe3 KOHCTPYKIIMHU U MEXaHU3MBI A7 Mepeaayu u
peoOpa30BaHUsl TBUKECHHUS;

-TI03HAKOMHTD C UCTOPUEH pa3BUTHUA U IEPETOBBIMU HAMPaBICHUSIMH POOOTOTEXHUKH;

-MI03HAKOMHTB C OCHOBHBIM 3JIEMEHTaMU KOHCTpyKTopa Lego u cnocobaMu UX COeTUHEHUS;

-TI03HAKOMHTH C OCHOBAMHU IIPOTPaMMHUPOBAHUs B KOMITbIOTEpHOH cpene Lego;

-HAYYUTh YUTATh DIIEMEHTApHBIE CXEMBI, a TaKXKe cOOMpaTh MOJIEIH MO MPEIOKEHHBIM CXeMaM U
WHCTPYKIIUSM;

-HAy4YUTh YCTAHABIMBATH PUUMHHO-CIIEACTBEHHBIEC CBA3U YEPE3 PEILICHUE JIOTHUECKHX 3a/a4;

-HAYYUTh MNPOBOJMTH 3KCIEPUMEHTAJIbHbIE MCCJIEJOBAHUA ¢ OLEHKOH (M3MepeHMeM) BJIUSHHUSA

OTACJIBbHBIX (l)aKTOpOB, a4 TaAK)K€ HAYYUMTb aHAJIU3UPOBATH PE3yJbTAaTbl U HAXOAUTH HOBbLIC PCIICHUA:
Co3JaHUue IPOEKTOB.



Pazeusaiowue:
-MOTHBHpPOBATb K HW3YYCHHIO HAyK  €CTECTBEHHOHAYYHOTO  [HKIA:  (U3MKH, HHOOPMATHKH
(HpOFpaMMHpOBaHI/IC 1 aBTOMAaTU3HUPOBAHHBIC CHUCTCMBbI yTIpaBJIeHI/ISI) U MaTEMAaTHUKU,
-OpPUCHTHUPOBATh HA MHHOBAIWMOHHBIC TCXHOJIOTUHW U MCTOAbI: OpraHu3anud HpaKTH‘-IeCKOﬁ ACATCIIbHOCTU B
cdepax o0mieli KHOSPHETHKU M pOOOTOCTPOCHUS;
-pa3BuBaTh 00pa3HOE MBIIUICHHUE, KOHCTPYKTOPCKHE CIIOCOOHOCTH OOY4YaIONIUXCs; Pa3BUBATh YMEHHUE
JOBECTH PEIICHHUE 3a/Jla4dl OT MPOEKTa J0 paboTaroImeld MOJICIH; pa3BUBATh YMEHHE OTCTAaWBATh CBOIO
TOYKY 3pCHUA, CAMOCTOATCIbHO HAXOJUTh OTBETHI HA BOIIPOCHI ITYTCM JIOTHYCCKUX paCC}’)KIIeHPIfI;
-pa3BUBaTh CJIOBAPHBIM 3amac M HaBBIKK OOILEHHUS JAeTel, yMeHHe padoTaTh HaJ MPOEKTOM B KOMaHJE,
3¢ dEKTUBHO pacpeeiaTh 00I3aHHOCTH.

BocnumameanbHsbie:

-OpraHU30BaTh 3aHATOCTD IITKOJIFHUKOB BO BHEYPOUHOE BPEMSI;
-IIPUBUTH TPYAOJt00HE, aKKypaTHOCTh, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, aKTUBHOCTh, CTPEMJICHHUE K
JOCTH>KCHHUIO BHICOKUX PE3YyIbTaTOB;

-TIOJIy4YUTh OIBIT CAMOCTOSTENILHON 00pa30BaTeIbHOM, 00IIECTBEHHON, TPOEKTHO-UCCIIEI0BATENbCKON
eI TCILHOCTH;
-HAyYUTh KOPPEKTHO OTCTAWBATh CBOIO TOUKY 3pEHUS; CDOPMUPOBATH KYIHTYpPY OOIICHUS U MIOBEICHUS B

KOJJIEKTHUBE.

OT1anunTe/ibHbIE 0COOEHHOCTH TMPOrpPaMMbl SIBJISIETCS TO, YTO OHA MOCTPOCHA Ha OOy4YeHHUH B
mporiecce mpakTuku. [IporpaMma mpeniaraeT uCHoJib30BaHHE 00pa30BaTEIbHBIX KOHCTPYKTOPOB Lego kak
WHCTPYMEHTA I 00y4YeHHUs JIeTell KOHCTPYMPOBAHHIO, MOJCIUPOBAHUIO U KOMITBIOTEPHOMY YIPABIICHUIO
Ha ypokax poOoToTexHUKH. [IpocToTa B TOCTPOSHUU MOJIEIH B COYETAHUHU C OOJBITUMHU KOHCTPYKTUBHBIMU
BO3MOJKHOCTSIMH KOHCTPYKTOpPA TMO3BOJISIOT 0OyJalOIMMMCSl B KOHIIE 3aHATHUS YBUICTh CIACIAHHYIO CBOUMH
pyKaMHd MOJeNlb, KOTOpas BBIMOJHSAET TIIOCTAaBJIEHHYI0O HMH K€ caMHUMHU 3aaady. [lpumenenue
MYJIbTUMEAUHHBIX TEXHOJOTUH JJIsl TEHEPUPOBAHUS U TIPE3CHTAIIUN HJICH.

HNHTerpupoBanne pa3jMYHBIX IIKOJBHBIX MPEIMETOB B yueOHOM Kypce Lego OTKphIBacT HOBBIC
BO3MOJKHOCTH JIJIsl pealiu3allii HOBBIX 00pa30BaTEIbHBIX KOHIICTIIIUI, OBJIAJACHUS HOBBIMH HAaBBIKAMHU H
pacIIupeHus: Kpyra MHTEpecoB.

Bo3pact, coctaB u koqm4ecTBO odyuawimuxcesi: or 6 1o 10 ner. 1 moxgyns — 1 rox oOydenwus, 2

MOJTyJIb- 2 TOJ OOyUCHHS.

Yucuao odyuarwmmxces B rpynme oT 10 10 14 yenoBek B 3aBUCUMOCTH OT UMEIOIIUXCS TEXHUYECKUX
BO3MOKHOCTEH.

®opma oO0y4yeHHsI: OYHAs C TNPUMEHEHHUEM JMCTAHIHOHHBIX TEXHOJOTMHA W/WIM 3JIEKTPOHHOTO
oOyueHus

Cpoku peanuszanum: 2 Mmoayns /2 rona

[IporpamMma peanusyetcsi 6e3 NnpeabsiBJIeHUs] TPeGOBAHUI K YpOBHIO 00pa3oBaHUs, HEOOXOAUMO
MIPOXOXKJICHUE KYPCOB KBATH(PHUKAIIUH Tearora mno mpoQuito mporpamMmBsl.
Pesxxum padotbi:

1 Moaynps 4acoB B roJ1 3aHATHS 110 TIporpamme poBoasTes 1 pa3 B Henenmto no 1 akagemuyeckomy vacy/ 36
4acoB B IroJl
2 MOJyJb YacoB B TOJ] 3aHATHS 10 Iporpamme poBoadTcs 1 pa3 B Hefento no 1 akagemudeckomy yacy/ 36
4acoB B IoJl

@opma npoBeieHUsI y4eOHBIX 3aHATHIA - TIO TPYIIIaM.

IInanupyemsle pe3yJibTaThl

JIMYHOCTHBIMH pe3yJIbTATAMM M3YUYEHUS Kypca SBISIOTCA (POPMUPOBAHUE CIEAYIOIUX YMEHUI:



Onpedenams U 6vlcKazvléams TOJ PYKOBOJCTBOM IIearora camble MPOCThIE OOIIMe IJIsi BCeX JIIOJEH mpaBuia
MIOBECHHUS IIPU COTPYIHUYECTBE (3TUUECKHE HOPMBI).
Dopmuposams 1IETIOCTHOE BOCIIPUATHE OKPYKAIOILIETO MUpa.
Paszeusams MoTHBaIUIO Y4eOHOH AEATEIBHOCTU U TUYHOCTHOTO CMBICTIA YYCHHS. 3aMHTEPECOBAHHOCTD B
npUOOPETEHUH U PACIIMPEHUN 3HAHUN U CTIOCOOOB JEHCTBUIN, TBOPUYECKHIA MTOIXO K BBITIOJIHEHUIO 3aJaHUH.
Dopmuposams yMEHUE aHATTU3UPOBATh CBOU JICHCTBUS U YIIPABIISITh UMH.
Dopmuposams yCTAaHOBKY Ha 3/I0pPOBBIA 00pa3 *KU3HH, HATUMYHE MOTHBAIIMM K TBOPUECKOMY TPYAY, K paboTe Ha
pe3yabTart.
Yuurtbesa compyoHuuams co B3pOCIBIMU U CBEPCTHUKAMHU.

MeranpeaMeTHBIMH pe3yJIbTaTAMHU U3Yy4EHUS! Kypca ABIAIOTCS (POPMHPOBAHUE CIENYIOIINX YHUBEPCAIbHBIX
yaeOHbIx nercteuit (YV/).
Pezynamuenvie YY/I.
Onpedensimov U popmynuposams 1eIb ACITEIBHOCTH C TIOMOIIBIO0 YUUTETIS.
IIpocosapusamsb NOCIEIOBATEIBHOCTh ACHCTBUM.
Yuutbcs vickazviéams CBOE MPENOJIOKEHNE HA OCHOBE pabOThI C MOJIEISIMHU.
Yuurtbcsa pabomams 110 NPEIJIOKEHHOMY YUUTENIEM TIJIAHY.
Yuutbcs omauuams BEPHO BHINOIHEHHOE 33JJaHUE OT HEBEPHOTO.
Y4uTbCS COBMECTHO C YYWUTENEM M JAPYrUMH YUYEHUKAMHM 0a6amb 3MOLMOHAIBHYIO OYeHKY NesTeNbHOCTU
TOBApHUIIEH.
Hoznaeamenvnvie YY/I:
OpueHTHPOBAaThCS B CBOEH cucTeMe 3HAHUM: omiuyams HOBOE OT YK€ U3BECTHOTO C MOMOUIBIO YUUTES.
JloObIBaTh HOBBIE 3HAHUS: HAXOOUMb OMeemsl Ha BOIPOCHI, UCHOJB3Ysl CBOM KM3HEHHBIH ONBIT U MH(POPMAIIHUIO,
MOJIyYEHHYIO OT YYUTEJIs.
[lepepabaTbIBaTh NOJYYEHHYIO HHDOPMAILMIO: denamb 6bl800bl B PE3YIbTATE COBMECTHOM pabOThI BCEro Kiiacca.
[IpeoGpa3zoBbiBaTh MHGOPMAIUIO U3 OJHON (GOPMBI B JPYTYIO: COCTABIIATH MOJIEIH MO MPEIMETHON KapTHHKE WU
O MaMSITH.
Kommynuxamuenwvie YY/I.
JloHECTH CBOIO MO3ULIUIO JI0 IPYTHUX: 0)OpMIsAmMb CBOIO MBICIIb B YCTHOW U MMCbMEHHOM peyH (Ha ypoBHE OJHOTO
MPEIOKEHHUS UITH HEOOIBIIIOTO TEKCTA).
Crnymarb ¥ MOHUMATh pedb IPYTUX.
CoBMecCTHO OTOBapUBATHCA O MPABUIIAX OOIICHUS U MOBEICHUS B IIKOJIE U CIIEI0BAThH UM.
Y4uTbCs BBIMIOJHATH PA3IMYHBIE POJIM B TPpyIIe (JIuJepa, UCTIOTHUTENS, KPUTHKA).

IIpenmMeTHbIMHU pe3yJIbTaATAMHU U3YUEHUS Kypca SBISIOTCS GOPMUPOBAHUE CIETYIONUX YMEHUIH.
OnuceiBaTh NPU3HAKYU MPEIMETOB U Y3HABATh MPEIMETHI MO UX TPU3HAKAM.
Boiaensite cyiiecTBeHHbIE TPU3HAKU [TPEIMETOB.
O0600m1aTh, 1enaTh HECIOKHbBIE BBIBOJIBI.
Knaccudunmposarts saBneHus, peaMeETHI.
OmnpenensTs NoCae10BaTeIbHOCTb.
JlaBaTh onpeiesieHrs TeM HIIM UHBIM TOHATHUSIM.
Ocy1iecTBIATh MOMCKOBO-aHATUTHUECKYIO ACITEIbHOCTD JUIsl MPAKTUYECKOTO PELIeHHs MPUKIAJHBIX 3a7a4 C
UCIOJIb30BAHUEM 3HAHUHU, TIOYUYEHHBIX IPU U3YUYEHUH Y4EOHBIX MPEAMETOB.
®opMHpOBaTh MEPBOHAYATBHBIN ONBIT IPAKTUYECKON MPeoOpa3oBaTENbHOMN AEATEILHOCTH.

O:xnaemMblii pe3yabTaT U CIIOCOOBI €ro OLEHKHU
TeopeTnyeckne KOMIETEHIINN
e OOyuaromuecss OyayT 3HATh OCHOBHBIE 3JIeMeHTHl  KoHcTpykTopa Lego WeDo, crmoco6sl nx
COEIMHEHUS] KOHCTPYKIIUIO, OPTaHbl YIIPABICHUS
e OBnaneroT 3HaHUSMU OCHOB MEXaHUKH, KOMITBIOTEPHBIX TEXHOJIOT Ui
e OBnaneroT HaBBIKAMH CTPYKTYPUPOBATh IMOCTABJICHHYIO 33/1a4y U COCTABJIATH IUIAH €€ PElICHUSI.
[IpakTH4eckre KOMIETEHIIUU
e OOyuaromuecss HaydaTcsi OCHOBaM NIPOTPaAMMHUPOBAHUS, UCTIOIb30BAHUS MPUEMOB ONTHMAIBLHOM




paboTHI HA KOMITBIOTEPE,

o OBnazeIOT HaBBIKAMH IPOCKTHPOBAHMUS, YMEHUEM YUTATh CXEMbI, HHCTPYKIIIH;
OOyuaromuiicsi OyaeT yMeTh COCTAaBJIATH AITOPUTMbI 0OpaObOTKU MH(POPMALMK, CTABUThH 33Jady U BUJCTb
IIYTU €€ PELICHUs;

e pa3pabaTbIBaTh U PEATHU30BBIBATH MPOECKT;

e OOyuaromyecs OCBOAT HABBIKM MPOBEICHUS MOHTAXXHBIX Pa0OT, HAJAIKU y3JI0B U MEXaHU3MOB;
OOu1eyueOHbIC YMEHHS U HAaBBIKU
OBaferoT HaBBIKAMH OTIPE/ICIICHHUS aICKBATHBIX CIIOCO00B pelieHns yqeOHOM 3a1aun Ha OCHOBE
3aJJaHHBIX AJITOPUTMOB;
Hayvarcss KOMOMHHUPOBATh U3BECTHBIE AITOPUTMBI ICATEIIEHOCTH B CUTYALUSAX, HE MPEINOIaralonmx
CTaHJAPTHOE MPUMEHEHHUE OJHOTO U3 HHUX;
Hayuarcst ucronp30Bath UIst pelieH sl MO3HABATEIbHBIX 1 KOMMYHUKATHBHBIX 33J1a4 pa3IMuHbIC
WCTOYHHUKH MH(POPMALIUH, BKITIOYAst SHIUKIIONIEANH, CII0BapH, IHTepHET-pecypchl M 0a3bl JaHHBIX;

OBnazneroT yMEHUSIMU COBMECTHOU JIEATEIbHOCTH (COTIaCOBaHUE U KOOPAMHALUS JESITEIbHOCTH C APYTUMU
y4aCTHUKaMH, OOBEKTUBHOE OILICHMBAHME CBOETO BKJIaJa B pELIEHHE OOIIUX 3a7ay KOJIJIEKTHBA, Y4YeT
0COOEHHOCTEH pa3IMYHOIO POJIEBOTO MOBEACHHUS).

Pe3yJbTaTUBHOCTD BBHITIOJIHEHHUS] JAaHHOM TIPOTpaMMbl OMPEACNAETCS C TOMOIIBI YCTHOTO OIpoca,
TECTUPOBAHUA, p€ain3aliuu IMPOCKTOB, YHaCTHA B COPCBHOBAHUAX, MOHUTOPHUHTIA.

Bxoonoti konmpons 0CyIeCTBIISIETCS B Hauajie MPOX0XKACHUS yueOHOro Kypca B BUE HAOIIOJeHUS

Texywuii KOHmMpoIb OCYIIECTBISETCS B CepelMHE Yy4eOHOro Kypca B BHUAE HaONIOJEHHUS Ieaarora,
MIPOBEJIEHUS] YCTHOTO OIpOca.

Hmoeoswiii konmpons TPOBOAUTCS B KOHIE yuyeOHOro kypca. MTOTrOBBIM KOHTpPOJb MpPEACTaBISET
co00if  OIlEHKYy  KadecTBa  yCBOGHHUS  y4YallUMCS  COJEpXKaHHWS  JOTOJHUT  E€JIbHOU
oOmreoOpa3zoBaTeIbHOM TpPOTrpaMMbl 1O OKOHYAHUHM €€ H3ydeHus. HWTOTOBBIM KOHTPOJb
npejacTaBiasieT co00il MOHMTOPHUHI pe3ylbTaTOB OOYydYEHHUS, €ro MNpPOXOIAT BCE yualuecs,
3aHUMaIIHecs

o mporpamMMme, BHE 3aBHCHUMOCTH OT TOTO, HAacCKOJbKO CHCTEMAaTHYHO OHH IOCELalu
3aHATHSA. MOHUTOPUHI pe3ylbTaTOB OOydYeHHUs OIEHUBAET CcJleAyIoUlUe KPUTEpUU B
TPEXYpPOBHEBOM CHUCTEME: BBICOKHU, CPEIHUN, HU3KHU ypoBeHb (Tabnumal)

- cGOpPMUPOBAHHOCTh NPAKTUUYECKUX KOMIETECHIIUMH,

- cGOpPMHUPOBAHHOCTh TEOPETHUYECKUX KOMIIETECHIIHU

- cGOpMUPOBAHHOCTh OOLIEYyYEOHBIX yYMEHHN M HABBIKOB.



TpexypoBHEBasi cucTeMa OLIEHKH Pe3y/IbTaTOB

Kpurepuii YcaoBust OHEHKH
Huskuii ypoBeHb Cpennuit Bricoxkuii
YPOBEHb YPOBE€Hb
3HaHUE OCHOBHBIX HNwmeer YacTuuHO 3HaeT 3HaeT W MOXKET
AJIEMEHTOB MUHHUMAJIbHbBIE Ha3BaTh BCE
KOHCTpyKTOpa Jlero, 3HaHUS, CBEACHUS AJIEMEHTBI u
CTII0COOBI ux CIIOCOOBI ux
COCTMHECHUS COCMHEHUS
3HaHue HNwmeer 3HaeT nopsiaKa JecsITH | 3HAeT U  MOXKET
KOHCTPYKIIUHN U MUHHUMAJIbHbBIE KOHCTPYKIIMH U 0OBSICHUTH
MEXaHU3MOB TUTSt 3HAHUS MEXaHU3MOB OCHOBHBIC
nepeaadn u KOHCTPYKIIUU |
npeodpazoBaHus MEXaHU3MBI, a
JIBUKECHUSI TaKKe
MPUMEHUTh IO
Ha3HAYCHUIO
YMenue 3Haer Moxer B npouecce
WCIIOJIb30BAaTh 0003HaUeHNE CaMOCTOATENBHO IO | COOpKH  MOJENH
CXEMBbl, HHCTPYKITUHU JIETaJICH, y3JI0B cxeme coOparh | MOXET 3aMEHHTH
MOJIEJTb HEKOTOPBIC Y3JIbI
U JeTald  Ha
MOJ00HbBIE
[TporpammupoBanue MosxeT 3amycTuTh 3Haer OCHOBHBIE | MoxkeT
B KOMIBIOTEPHOU cpeny, 3HAET 3JIEMEHTHI U | CaMOCTOSITEILHO
cpene Jlero HEKOTOPBIE TIPUHITATIBI CO3/1aTh
3JIEMEHTHI IIPOrpaMMHUPOBAHUS porpaMmmy
Co3nanue npoekra HNwmeer 3Haer HEKOTOpble | MOXET NOArOTOBUTh
MHUHHUMAaJbHbIE MOHSATHSA,  TEPMHUHBI, | TPOEKT
3HaHUS, CBEACHUS yMeeT MMOCTaBUTh | CAMOCTOSITEIBHO C
3amauvy, nojo0paTh | aHAIU30M
HE0OXO0IUMBIE pe3yNbTaTOB
UHCTPYMEHTHI JUISL
peanuszanuu,
M3rOTOBUTH MOJIETb
YmMmeHue peliaTth Pemaer 3amauun Pemaer ctanmaptHbie Pemaer 3apauun
JIOTMYCCKHUC 3a1a9n MUHUMAaIbHON JIOTM4YECKHE 3a1aun MOBBIIIIEHHON
CJI0KHOCTH CJI0KHOCTHU
3HaHUE OCHOBHBIX Nmeer  muHMManbHble | 3HAET OCHOBHBIE | Moxker  IpUMEHSTh
aIrOPUTMOB 3HaHUs, CBEJICHUSA MOHSTHUS, TEPMHUHBI ITOPUTMBI
MPAKTUYECKUX
3aayax

MexaHu3M peau3anuu MPOrpamMmabi.

JUia peanu3anuu IPOrpaMMBbl MCIOJB3YIOTCS TPAAHLHOHHBIE (OPMBI M MeTOAbI (CIOBECHBIE,
HarJsi/IHbIe) MPOBECHUS 3aHATHH. DTO pacckasbl, Oeceibl, JEKIMH, U3 KOTOPhIX 00ydaromuecss y3HaIoT
MHOTO HOBOW HH(pOpMAIMM; TNPAKTHUECKUE 3aJaHUs Ul 3aKpeIUIeHUS TEOPETUYECKUX 3HAHUM U
peanu3au COOCTBEHHOW TBOPYECKON MBICTH. 3aHSTHS COMPOBOXKIAIOTCS MCIOJIb30BAHUEM HArJISJHOTO
MmaTepuaina. [IporpaMMHO-MeTOqMUECKOE U HHPOPMALIMOHHOE 00ecrieueHHE TOMOTal0T MPOBOJAUTH



3aHATUS UHTEPECHO M rpaMoTHO. Pa3HOOOpa3Hble 3aHATHS JAIOT BO3MOXKHOCTH OOYYaIOUIMMCS TPOSBUTH
CBOIO MHAMBHYaJIbHOCTb, CAMOCTOSITEILHOCTh, CIOCOOCTBYIOT TapPMOHHYHOMY U JYXOBHOMY Pa3BUTHIO
mmaHocty. [Ipu opranuzamun paboThl HEOOXOIUMO MOCTAPATHCSI COCAUHHUTD UTPY, TPYA U 0OydeHHue, 4To

MIOMOKET 00eCIeUnTh €AMHCTBO PEHICHHUS MMO3HABATEIbHBIX, MPAKTHUECKUX M UTPOBBIX 3a1ad. Mrposbie
IIPUEMBI, COPEBHOBAHMS, TEMATUUECKHE BOIIPOCHI TAKXKE IIOMOTAIOT IIPU TBOPUYECKOI paboTe.

OCHOBHBIMU TPUHIIMIIAMH B OCBOCHHM 00pa30BaTEIbHON MPOrpaMMBbl JIOTIOJHUTEIHFHOTO 00pa3oBaHUs

«OCHOBBI POOOTOTEXHUKN ABJIAIOTCS: HArJISAHOCTh, CUCTEMATUYHOCTD U MOCIJIEJOBATEILHOCTh 00YUEHHUSI, a
TaKxKe

JOCTYIIHOCTD.

[IporpaMmma HocHUT Cyry0o MpakTHYECKMH XapaKTep, MOATOMY LEHTPajJbHOE MECTO B Iporpamme

3aHMMAIOT NPAKTUYECKUE YMEHHS U HaBBIKM padOThl HA KOMIIBIOTEPE U C KOHCTPYKTOPOM.
W3ydyeHne kaxaol TeMbl NPENOJaraeT BBINOJIHEHWE HEOONBIINX MPOEKTHBIX 3aJaHuil (cOopka Hu
[IPOrpaMMUPOBAHHUE CBOUX MOJEIENN).

Y4ebublii niian 1 moayJin
«BBepeHue B po6OTOTEXHUKY»

Ne HaszBanue Temsl, pa3aena KomanuectBo yacos
n/m
BCETO TEOpHS npakTika | DOpPMBI aTTeCTaK U
KOHTPOJISI

1. BBOJIHOE 3aHSTHE. 1 1 BBoaHbIil KOHTPOJIbL

B Hauaje y4eOHOTo
HcTopus po60TOTEXHUKHI roja: HabJIoACHHe.

2. IMpasuna koucrpyuposBanus u3 LEGO 3 1 2 Texymmii  koHTpOIDL
- B CepeIHE
y4eOHOTO rojaa.

3. C6opka Mmogeneii w3 LEGO 0Ges 4 1 3 Habmronenne
rearora, YCTHBIH

MIPUMCHCHHSI TaTYNKOB .
OTIPOC 3HAHM.

4. | OcroBb MIPOrPAMMHUPOBAHHUS 2 1 1 HToroBblii KOHTPOJIb
— B KOHIIE Y4eOHOTO

5 2 > > roJia (OIleHKa KayecTBa

* | TlepBbie maru YCBOCHHUS yUaIIUMUCS

6. C6opxka Mozenelt U3 KOHCTpyKTopa Lego 21 1 20 colepiammt
JIOITOJTHUTEILHOM

7. N ToroBoe 3aHsTHe 1 1 00111600pa3oBaTEIHbHOM
IIPOrPaMMBI 110
OKOHYAHHIO €€
W3YYCHUS).

Hroro 36 8 28
YueOHblii mi1aH 2 MOAYJIb
«lMepBble NpoeKTbI»
Ne Hazpanwue Temsl, pazuena KonnuectBo wacoB
n/m
BCETO TeopHUs npaktika | DOpMBbI aTTeCTaluK U
KOHTPOJIS

1. BBeeHue. 1 1 BBoaHbIII KOHTPOJIbL

B Hayase y4eOHOoro
1 roja: HaOMIOJICHNE.
2. 1 1 Texkymmii KOHTPOJIb

0O630p Habopa Lego WeDo

- B ceperHe




IIporpammuoe o6ecnieuenue Lego 1 1 yuebnoro rona.

HaGmonenue
WeDo rnejarora, YCTHBIN
Jlero-mpoext «MexaHnyeckue 1 1 10 ONPOC 3HAHMH.
HNToroBblii KOHTPOJIb
KOHCTPYKITUH»
— B KOHIIE Y4eOHOT0
Jlero-tipoexT «Tpancropt» 11 1 10 roja (OIleHKa KauecTBa
YCBOEHUS YUAITUMUCS
COJICpIKAHUS
Jlero —npoekt «Mup XKHUBOI NPUPOILD) 10 1 9 JTOTIOJTHATEILHOI
00111€00pa30BaTEIHHOM
1 1 MIPOrpaMMBbI TI0
Hroropoe 3aHsTue OKOHUYAHHIO €€
W3YyYEHUs).
Hroro 36 6 30

Coaep:kanue nporpamMmsl 1 moay.ib

1. BBoaHoe 3ansitue. McTopusi po00TOTEXHUKM.
Teopus: [IpaBuna moBeeHUS U TEXHUKA O€30TIACHOCTH B KAOMHETE M MPU pab0Te ¢ KOHCTPYKTOPOM.
[TpaBwmiio pabotsl ¢ koHcTpyKTOpoM LEGO. TIpnmenerne poOOTOB B COBPEMEHHOM MHPE: OT JETCKHX
WUTPYIIEK, 10 CEPhE3HBIX HAYYHBIX MCCIIEIOBATEILCKUX pa3paboTok. McTopus poOOTOTEXHUKH OT TITyOOKOM
JIPEBHOCTH JI0 HAIIMX JTHEH.
®opmbi 3aHAMU: nekuma, becena, npeseHTaumA, BUAEOPOIUK.

2. IlpaBuaa koucrpyupoBanus u3 LEGO.
Teopusi: 3HaKOMCTBO C OCHOBHBIMH COCTABJISIIOIIMMU YaCTAMU CPelibl KOHCTPYKTOpPA. 3HAKOMCTBO JIETEH C
koHCcTpykTOpoM ¢ LEGO - netansamu, ¢ neetom LEGO — anemenTos, ¢ ¢popmoit LEGO - nmeraneit, koTopbie
MOX0XKM Ha KUPINUYUKW, U BapHaHTaMu HUX ckpemieHuil. Wcropus coszmanus koHcTtpykropa LEGO.
OcHoBHbIE 33]]aUul TPU KOHCTPYUPOBAHUE. 3HAKOMCTBO C MHCTPYKIIHEH.
Ipakruka: Krnaccudukanus aeraneir u crnocoObl Ux coeauHeHHi. [locTpoeHne MpoCThIX KOHCTPYKITUN
(3Melika; ryceHn1a; Gurypa: TpeyrojabHUK, IPSIMOYTOJbHUK, KBapaT; aBTOMOOUIILHBINA aBapUIHbIH 3HAK).
CocraBieHue y30pa, 3aKperieHle OCHOBHBIX JIeTallell KOHCTPYKTOpa.
®opmbi 3aHAMU: nekuma, becena, npeseHTaumaA, BUAEOPOIUK.

3. Coopxka moaeeii u3 LEGO 6e3 npuMeHeHHsI TaTYHKOB.
Teopus: [Iponomxenue 3HakoMcTBa aeteit ¢ koHcTpykTopom LEGO.
Ipakruka: Co3nanre coOCTBEHHBIX MoJiesiel B napax. KoHcrpyupoBanue Moenu. [IpeseHTamus Mo ienei.
@opmuvr 3anamuiu. nexuus, Oecena, paboTa B mapax, WHAMBHIyallbHash paboTa, pEIICHUE MPOOJIEMBI,
MpaKTH4eckas padora.

4. OcHOBBI NIPOrPAMMHUPOBAHMA
Teopus: 3ydyeHue mexaHM3MOB: 3y0uaThle Kojeca, IMPOMEXKYTOUHOE 3yOuaToe KOJIecO, MOHMKArOIas
3yOuaras mepenada, MOBBbIIArOIAs 3yOuaTas mepefaya, IIKMBBL M PEMHH, NEPEKPECTHas peMeHHas
nepeaaya, CHWKeHHE, YBEeIMYeHHEe CKOPOCTH U UX 00CyXKAeHue
Ipakruka: IlocTpoeHne MEXaHMYECKOTO «MaHUMYJATOpa». s 3akpemieHus Marepuaia ydaruics
JIOJKEH MOCTPOUTh MUHU BEHTWISITOP HAa OCHOBE NMPOWICHHBIX Nepeaay.
@Dopmur 3anamuir. nexuus, Oecena, pabota B rpylnne, MHIUBUAYyaJdbHas paboTa, pelieHHe MpoOJieMbl,
IpaKkTU4eckas padboTa,.

5. IlepBble maru.
Teopus: [loBTopenue n3ydyeHHOTo paHee MarepHaia. PazpaboTka COOCTBEHHBIX MOJENEl B Mapax u

rpymnmnax.



Ipakruxa: Koncrpyuposanue monenu « TpexKoaecHbI U 0ObIYHBIA aBTOMOOHIIb C BOJUTENIEM U 06€3»
Taxue neiicTBUS MOMOTYT H3y4YHUTh pabOTy KOJIEC U OCEl MEXaHU3MOB.

KoHncrpynpoBanue moaenu «MelbHULIa», IPU IOCTPOECHUH TAaKUX MOJIEJIEN pa3BUBAIOTCS HABBIKU 110
IIPUMEHEHHUIO MEXaHUUYECKUX Mepeaay B pa3Iu4HbIX MEXaHU3MaXx.

@opmul 3anamuii. 6ecena, pabora B TpyNIax U Napax, WHAWBUIyaldbHas padoTa, pelieHue MmpoOsieMbl,
paKkTudeckas padora.

6. CoOopka mojeueii u3 koucrpykropa LEGO.
Teopus: I[loBTOpEHNE N3y4EHHOTO paHee MaTepHuaia

Ipakruka: Pa3paboTka coOCTBEeHHBIX MoJelel B mapax u rpynmnax. «[lopxatomme nrunb»,«lIpeiratomntmii
Kpouk», «CuacTinuBbiil ObI40K», «O0e3bsiHKa Oapadanmunay, «['omoausii ammraTopy, «Peryammii eBy,
«Mopckoit neBy, «Jlsarymkuy, «Mopckas yepenaxay, «Mobu uk — kut», «Tanmyromnme nTunby, «Podot
nerydas  Mblb»,  «Hanmagarommii»,  «Bparaps»,  «Jlukyromue — OGonenbiiukn», — «CraceHue
camoiietan«CrnaceHre OT BenukaHay, «JloxHecckoe dymoBuile», «Hemororusiemblit mapycHuK», «YMHas
BEPTYILKA».

®Popmol 3aHamMuii: nekuusa, beceaa, pabota B rpynne, MHAMBMUAYabHasA paboTa

7. HToroBoe 3aHsITHE.
Teopus: [loneenenue ntoros 3a roj. [lepcriekTUBBI pabOTHI Ha CIAEAYIONTUN TO/I.
®Popmbl 3aHAMUL: NpakTU4eckan pabora.

Copep:xanue nporpaMmsl. Moayb 2
1. Begenue. (1 gac)
Teopusi: [IpaBuna nmoBeneHNs U TEXHUKA 0€30MMACHOCTH B KAOMHETE U MPHU pabOTE C KOHCTPYKTOPOM.
[TpaBuso pa6otsl ¢ koHCTpyKTOpoM LEGO WeDo. MHcTpyKTax 1Mo TeXHUKE 0€30TaCHOCTH.
dopMbl 3aHATHI: Jekus, Oecena, paboTa B T'pyIie, HHIMBUIYyaIbHAs paboTa, peleHne mpooIeMsl,
MpakTU4YecKasi paboTa, 3a4eT.

2. O030p Hadoopa Lego WeDo (1 gac)

Teopusi: 3HaKOMCTBO ¢ KOMITIOHEHTaMHU KOHCTpykTOopa Lego WeDo

®opmbI 3aHATHIL: TeKIMs, Oecena, padoTa B rpyIine, HHIAUMBHyaIbHAs padoTa, pemeHne IpoOIeMsl,
npakTudeckas padora, 3a4er.

3. [Iporpammuoe odecneuenne Lego WeDo (1uac)

Teopusi: 3HaKOMCTBO €O cpeioil mporpaMmupoBaHus (OJI0KH, MATUTPA, MUKTOIPAMMBI, CBSI3b OJIOKOB
MPOrpaMMBbI ¢ KOHCTPYKTOpoM). CocTaBlIeHHE MPOTPAMM.

dopMbI 3aHATHIA. JIeKIMs, Oecena, padoTa B rpyIiie, WHAUBUIYyalIbHAS Pad0Ta, PEIICHUE MPOOIIEMBI,
MpaKkTUYecKas padoTa, 3aueT.

4. Jlero-npoekt «Mexann4yeckue KoHCTpyKumuu» (11 yacos)

Teopusi: I3mepenus, pacueTsl, mporpaMMHpoBaHie Mojenu. Pemenne 3amay.

IIpakTuka: KoncrpynpoBanue moaenu mo cxeme. [Ipaktudeckas paborta. KonctpynpoBaHue mo 3ambICiy.
[IporpamMmmupoBanue.

Co6opka xoHcTpykuuid: «Bammm»; «Jlatuuk mnepememenus Bammmy; «Jlatunk HakioHa Bammmy;
«CoBmecTHas paboTay.

Co6opka koHcTpykuuu «bonrapkay; «JlaTunk mnepemeinieHuss W AaTyuk HakiaoHa «bomrapka». COopka
KoHCTpyKImu  «/Ipenb»; «/latunk mnepememnienus «/penb»; «Jlatuuk Haknona «Jlpenb». COopka
koHcTpyKiuu «l[lunopamay; «JlaTunk nepemenienus u naTauk HakiaoHa «[Tunopama». CO0pKa KOHCTPYKITUU
«ABTO00TY; «/laTurk nepemerieHus «ABTO00T»; «JaTunk HakIIOHA «ABTOOOTY.

Co6opka koHcTpykuuu «PoboT-Habmomarensy; «Jlatunk nepememenus «Pobor nabmomatensy». CoOopka
KOHCTPYKIUU «MuHUpoOOoT»; «JlaTunk nepemernienus « MUHUPoOOT», «/laTunk HakmoHa « MUHUPOOOTY.
@opmbl 3aHATHIL: Neknus, Oecema, paboTa B Tpymie, WHANBUAyalbHAs padoTa, pelieHUue MPOOIIEeMEI,
NpaKkTU4ecKas pabora, 3aueT.



5. Jlero-npoekT «Tpancmopr» (11 yacos)

Teopus: M3mepenus, pacuersl, IpOrpaMMHUpOBaHUE Moienu. Pemenne 3anay.

IIpakTnka: KoncrtpynpoBanue moaenu no cxeme. Ilpaktuueckas padora. Koncrpyuposanue no 3ameiciay. IIporpammupoBanue.

COopKka KOHCTPYKITUH:

«PoboT-TpakTop», «/laTunk HakinoHa «PoGoT-TpakTopy; «I'py3oBuK», «JlaTunk nepemenienus «I py30BHUK»,

«/laTtunk Haxnona «I'py3oBuk»; «Beproner», «/latuumk nepememenus «Beproser», «JlaTuuk HakiIoOHa

«Beptoier»;

«["onuas mammHay, «/laTunk nepemenienus «['onuas MamuHay, «/laTunk HakioHa «['oH4as MamuHa». Dopmel 3anamuii. nexuus, 6ecena, padoTa B
rpynie, UHAMBUyaJdbHas paboTa, perieHue npoOneMbl,IpakTuueckas padboTa, 3a4eT.

6. Jlero-npoekt «Mup :kuBoii npupoab» (10 yacos)

Teopusi: I3Mepenus, pacueTsl, MporpaMMHUPOBaHUE MOJICIN. Pemenue 3a1ad.

IpakTuka: Coopka koHcTpykimu KoHcTpynpoBanme wMogenu 10 cxeme. [Ipaktudeckas pabot.KoHcTpynpoBaHue mo 3aMpICy.

Coopxka koHCcTpyKInid: «O0e3bsiHay, «JlaTunk nepemenienus «O06e3bsiHay, «/laTunk HakmoHa «O0e3bsiHAY;

«Onensp ¢ ynpsokkoiy, «Jlatuuk nepemenienust «OJeHb ¢ yOpsikKoiy, «/latunk HakimoHa «ONeHb CYyNpPsHKKO;

«Kpoxkonum», «/latunk nepemenienust «Kpokoamm», «/latuuk HakimoHa «Kpokonuny; «[laBauny, «/lartunknepememienus «llaBauny, «/latunk HakioHa
«ITaBamHY;

«Ky3neunk-1.0», «Jlatunk mnepememenus «Ky3neunk-1.0», «/latunk HakimoHa «Ky3Heunk-1.0»;

«Ky3neunk-2.0», «/latunk nepememenns «Ky3neunk-2.0», «/latunk Haknona «Ky3Heunk-2.0».

COopka KOHCTPYKUUH, N3ydeHHBIX paHee (1o BeIOOpy oOyuatomuxcs). CopeBHoBaHHe KoMaH[l. CO3JaHMEHOBBIX MPOTPAMM JJIsl BHIOPAHHBIX MO/IENICH.
®opmbl 3aHATHIA: JIekuus, Oecena, paboTa B IpyIie, MHIUBUAYalbHAas paboTa, peleHre MpoOIeMsl,
MpakTH4eckas paboTa, 3a4eT.

7. MroroBas paodora. (1 yaca)

MpakTtukKa: Utorn paboTsl 3a roa. Jlero — pectnBanb



Pa3BepHyThlii y4eOHO-TeMaTH4YeCKHUH IUIaH 1 MoayJib

Nen/m | Mecsin Yucno Bpems ®opma 3ansatusi | Kon-Bo | Tema 3anstus Mecto ®opMa KOHTPOJIA
MIPOBEACHUS 4acoB IIPOBEJIEH
3aHATHUS ust

Pa3nen 1. BBogHoe 3ansiTue. Mcropusi podoTOTeXHMKH
1. | Cenrs6pn Henens 1 | mo pacnucanuto Komb6unuposan 1 [IpaBuiia  moBeneHus u | Kabuner | BBojaHbII KOHTPOJIB
HOE TEXHHKa O€30MacHOCTH B
kabuHeTe W Tpu padboTe C
KOHCTPYKTOPOM.
[IpaBuio paboThl c
koHCcTpykTOopoMm LEGO.
[Ipumenenne  poOOTOB B
COBPEMEHHOM  MHpE:  OT
JETCKUX UTPYIIIEK, bi (0]
CepBhE3HBIX HayYHBIX
HCCIIEIOBATENbCKUX
pa3paboOTOK. Ucropus
POOOTOTEXHUKH OT TITYOOKO#
JIPEBHOCTH 10 HAIIMX JHEH.
Pa3nen 2. IlpaBuna koncrpyupoBanus u3 LEGO
2. Hepnens 2 | mo pacnucanuio KomMOunupoBan 1 3HAKOMCTBO ¢ OCHOBHBbIMH | KaOuner
HOE COCTaBJSIIOIMMH  YacTAMHU

cpenbl KOHCTPYKTOpA.
3HaKOMCTBO neren C
koHcTpykTOpoM ¢ LEGO -
nmeransamu, ¢ 1setom LEGO —

JJIEMEHTOB, c
dopmoiit LEGO - neranei,
KOTOpPbIE TIOXOXKHU Ha

KAPIUYMKH, W BapHaHTAMHU
ux ckpemieHui. Hcropus
CO3J1aHus

koHcTpykTOopa LEGO.
OcHOBHBIE  3a7auu pu
KOHCTPYUPOBAHHUE.
3HAKOMCTBO C UHCTPYKIIUEH.




Knaccudukanus neraneit u
CHOCOOBI UX COCIUHEHUH.

Henens 3 | mo pacniucanunto | KomOuHupoBan 1 CocraBnenue y3opa, | Kabuner
HOE 3aKpeIUICHUE OCHOBHBIX
JieTanen KOHCTPYKTOpa.
[Toctpoenue IIPOCTBIX
KOHCTPYKLUHI 3MelKa;
T'yCeHHIIA
Henens 4 | mo pacnucanuto Komb6unuposan 1 [HocTpoenue npocteix | Kabuner
HOE KOHCTPYKIIUH  TPEYroJIbHUK,
NPSMOYTOJIBHUK, KBaJIpaT;
ABTOMOOWJIbHBIN aBapUHHBIN
3HaK
1. Pa3gen 3. Coopka mozaeneii u3 LEGO 6e3 npuMeHeHHsI JaTYHKOB.
OxTs6pb Henens 1 | mo pacnucanuto [IpakTHueckoe 1 [Tponomxenne  3HakomctBa | Kabuner | Texymiuii KOHTpOJIb
neren c
koHCcTpykTopoMm LEGO.
Henensi 2 | mo pacnucanuto [IpakTrueckoe 1 Co3znanue coOCTBEHHBIX Kabuner
MoJieNel B mapax.
Henenst 3 | mo pacnucanuto [IpakTrueckoe 1 Konctpyuposanue Kabuner
cOOCTBEHHOH Moenu
Henensi 4 | mo pacnucanuto KomOunupoBan 1 [Ipe3enTanmst Moaene KabGuner
HOE
Pa3znes 4.0cHOBBI IPOrpaMMHUPOBAHMS
Hos6pp Henena 1l | no pacnucanuio | KomOGuHHpoBaH 1 H3zydenue MexaHu3moB: | Kabuner
HOE 3yOuaThie KoJiéca,
IPOMEXYTOUHOE  3yOuaToe
KOJIECO, HOHMKAIOIIAs
3yOuaras nepezaaya,
HOBBIIIIAOLIAS 3yOuaras
nepeaaya, IIKUBBI M PEMHHU,
MEepPEKPECTHAs peMeHHas
nepeziaya, CHIDKEHHE,

YBEIUYCHUE CKOPOCTH U HX
o0cyxaeHue
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10.

11.

12.

Henens 2

110 paclIMCaHnuIo

[IpakTueckoe

[TocTpoeHne MeXaHM4ECKOTO
«va”unyisaropa». s
3aKperICHUS MaTepuana
yyalmncs JIOJDKEH
IIOCTPOUTHh MUHHU BEHTUJISTOP
Ha  OCHOBE  IPOWUJIEHHBIX
nepezad.

Kabuner

Pasznen 5.

IlepBbie maru.

Henens 3

110 paCclIMCaHHuIo

[IpakTHueckoe

1

IToBTOpEHUE
paHee MaTtepuana.
PazpaboTtka COOCTBEHHBIX
MOJIEJIEH B ITapax U rpymnmax.

WU3Y4EHHOTO

KaOuuer

Henens 4

110 paClIMCaHHuIO

[IpakTHueckoe

KoncTpynposanue moaenu
«TpexkonecHbI U OOBIYHBIN
aBTOMOOWIIL C BOJUTEIIEM U
6e3».

KaOuuer

13.

14.

15.

16.

Jlexabpb

Henens 1

110 paclIMCaHHuIo

[IpakTyeckoe

Konctpynposanue moaenu
«MenpHUIIA»

KabGuner

Henensa 2

110 paCIiiCaHUuro

[IpakTyeckoe

3aBepiieHue pador.

KabGuner

Pa3nen 6. Coopka mojeJieii 3 KoHCTpyKTOpa Lego

Henensa 3

I10 paCIIiCaHUuIO

IIpaktnueckoe

1

[ToBTOpEHME
paHee MaTepuaia
Pa3paboTtka mozeneii B mapax
Y UHJVBUYAIIBHO.

HU3YYCHHOTI'O

KabGuner

Henensa 4

110 paCIIiCaHUuIO

IIpaktnueckoe

[TocTpoenre KOHCTPYKIUIT
«[Topxatomue NTHIIB

KabGuner

17.

18.

19.

SluBapp

Henensa 1

110 paCIiMCaHUuIO

[IpakTueckoe

ITocTpoeHre KOHCTpYKIUN
«lIppIraroniui KpouK»

Kabuner

Tekymui KOHTPOJIb

Henensa 2

110 paCIiuCaHUuIO

[IpakTueckoe

ITocTpoeHre KOHCTPYKIUN
«CuacTIUBBIA OBIYOK»

Kabuner

Henensa 3

10 paclMCaHnuIo

[IpakTrueckoe

[TocTpoenue KOHCTpyKIUI
«O06e3bsiHKa OapabaHIIHUIIA»

KabGuner
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20. Henens 4 | mo pacnucaHuto [IpakTuueckoe 1 [TocTpoeHne KOHCTPYKIUI Kabuner
«l"ooAHBIN arUraTop»

21.| ®epainb Henens 1 | mo pacnucanuto [IpakTueckoe 1 [loctpoenne  xoHcTpykumii | Kabuner
«Ppryamuii 1eB»

22. Henens 2 | mo pacniucanuio [IpakTuueckoe 1 [Toctpoenne  koHcTpykiuii | Kabuner
«Mopckoii 1eB»

23. Henens 3 | mo pacnucanuio [IpakTaeckoe 1 [TocTpoenne  koHCTpykuwmii | Kabuner
«JIArymkm»

24, Henensi 4 | mo pacnucanuto [IpakTrnueckoe 1 ITocTpoenne KOHCTPYKIHIA Kabuner
«Mopckas uepenaxa»

25.| Mapr Henens 1 | mo pacnucanuto [IpakTHueckoe 1 [Toctpoenne  koHcTpykuui | Kabuner
«Mo6u JIuk — Kkut»

26. Henens 2 | mo pacnucanuio [MpakTaeckoe 1 [Toctpoerne  koHcTpyknuid | Kabuner
«Tannyromme NTULB»

27. Henens 3 | mo pacnucanuio [IpakTrueckoe 1 [Toctpoenne  xoHcTpykuwmii | KaOuner
«Po0oT neTyuas MbIIIb»

28. Henens 4 | mo pacnicaHuio [MpakTaeckoe 1 [Toctpoerne  koHcTpyknuid | Kabuner
«Hamamarormiiy

29.| Anpens Henensi 1 | mo pacnucanuto [IpakTrueckoe 1 [Toctpoenne  xoHcTpykumii | Kabuner
«Bparapp»

30. Henensi 2 | mo pacnucanuto [IpakTrueckoe 1 [Toctpoenne  koHcTpykiui | Kabunaer
«Jlukytoniyie 60IETbIIUKID

31. Henens 3 | mo pacnucanuto [IpakTrueckoe 1 [Toctpoenne  koHcTpykiui | Kabuner
«Cnacenue caMmoJieTa

32. Henensi 4 | mo pacnucanuto [IpakTrueckoe 1 [TocTpoeHne KOHCTPYKIUA Kabuner
«CnaceHuie OT BETTUKaHa

33.| Mait Henens 1 | mo pacnucanuto [IpakTHueckoe 1 [loctpoenne  koHcTpykumii | Kabuner
«Jloxnecckoe uyoBUILIEe»

34. Henens 2 | mo pacnucanuto [IpakTHueckoe 1 [Toctpoenne  koHcTpykuuii | Kabuner
«HenoronsieMbri
MapyCHUK»

35. Henens 3 | mo pacnucanuto [IpakTnueckoe 1 [TocTpoeHne KOHCTPYKIUMI Kabuner
«YMHas BepTYyIIKa»

Paszgen 7. UTorosoe 3ansitue

36. Henens 4 | mo pacnucanuio [IpakTnueckoe 1 [lonBenenune utoros 3a roa. | Kabuner | MTOroBwiii KOHTPOIIb

[lepciekTuBbl  paboThl  Ha
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CIEAYOLIUNA TO.
BrictaBka pabor.

UTOroO: 36

Pa3BepHyTblit yue6HO-TeMaTUUECKUI NAAH 2 moAay /b

Neri/m | Mecsing Yucno Bpems ®opma 3ansatus | Kon-o | Tema 3ansTus Mecto @opmMa KOHTPOJIA
IIPOBEICHUS 4acoB IIPOBEJIEH
3aHSTHS ust

Pa3nen 1. Beenenne.
1. | Cents6pp | Hemensi 1 | mo pacnucanuro KomOunupoBan 1 IIpaBuna MOBEICHUS u | Kabuner BBoHBIIT KOHTPOJIB
HOE TEXHHKa O€30MacHOCTH B
kabuHeTe W TIpu padboTe C
KOHCTPYKTOPOM.
[TpaBuiio paboThI c
koHCcTpykTopoMm LEGO
WeDo
Pa3nen 2. O630p nadopa Lego WeDo
2. Henens 2 | mo pacnucanuio KomOunupoBan 1 3HaKOMCTBO ¢ | Kabuner
HOE KOMITOHCHTaMH
KoHcTpykTOpa Lego WeDo
Pa3nen 3. IIporpammuoe o6ecnieuenune Lego WeDo
3. Henens 3 | nmo pacnucanuio Kom6unupoBan 1 3HakoMcTBO  co  cpenoii | Kabuner
HOC nporpaMMupoBaHus  (0OJI0KH,
HajxuTpa, MUKTOTPaMMBbl,
CBS3b OJIOKOB MPOTPAMMBI C
KOHCTPYKTOPOM).
Pasnen 4. Jlero-npoekt «MexaHn4ecKue KOHCTPYKIM D)
4. Henensi 4 | mo pacnucanuto Kom6unupoBan 1 N3mepenus, pacuetsl, | Kabuner
HOC OporpaMMHUpPOBAaHUE MOJCIH.
Pemenue 3amau.
KoHctpynpoBanue Monenu
10 CXEME.




OKT0pB

Henena 1

110 paclIMCaHnuIo

[IpakTueckoe

IIporpammMmupoBaHue.
[TpakTHueckas paborta.
KonctpynpoBanue 1o
3aMBICITY.

Kabuner

Co6opka KOHCTPYKIHIL:
«Bammmy; «/laTunk
TepeMeIICHUs Bammmy;
«laTtunk nakmona Baminy; C

Henens 2

110 paclIMCaHHuIO

[IpakTnueckoe

IIporpammMupoBaHue.
[TpakTrueckas paborta.
KoHctpynpoBanue o
3aMBbICITY.

COopka KOHCTPYKIIMH
«bonrapkay; «/laTunk
NepeMeleHus 1 JaTINK
HaksoHa «bosrapkay.

KaOuuer

Henensa 3

110 paCclIMCaHHuIoO

[IpakTyeckoe

[IporpammupoBanue.
[IpakTrueckas pabora.
Koncrpyuposanue o
3aMBICITY.

COopka KOHCTPYKIIUH
«penby»; «JlaTunk
nepemenieHus «Jlpenby;
«/JlaTunk HaKIIOHA «J[penby.

KabGuner

Henensa 4

110 paCIIiCaHUuIO

KomOunupoBan
HOC

[IporpammupoBaHue.
[IpakTuyeckas pabora.
KonctpyupoBanue 1o
3aMBbICITy.

C60opKa KOHCTPYKLIUU
«ITunopamar; «/latunk
nepeMenIeHus U JaTYUK
HakJsioHa «[lumopamay.

KabGuner

Tekymui KOHTPOJIb
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9. | Hos6ps Henena1l | nmo pacnucanuto | KomOGuHMpOBaH IIporpammupoBanue. Kabuner
HOE [IpakTnueckas paborta.

Koncrpynposanue 1o
3aMBICITY.
Co6opka KOHCTPYKLIUU
«ABTO0OTY; «/laTunk
nepemMenieHus: «ABT000TY;

10. Henens 2 | mo pacnucanuto | Ilpaktuueckoe IIporpammupoBanue. Kabuner
[IpakTnueckast paborta.
Koncrpynposanue o
3aMBICITY.
«JlaTunk HAKJIOHA
«ABTO0OOTY.

11. Henena 3 | mo pacnucanuto | IIpakTudeckoe [TporpammupoBanue. Kabuner
[TpaxkTrueckas paborta.
KoHctpynpoBanue o
3aMBICITy.
COopka KOHCTPYKIIUH
«Po0oT-HaOMIOIATENb Y,

12. Henens 4 | nmo pacnucanuio ITpakTnyeckoe [TporpammupoBanue. KaOuner
[pakTHyeckas pabora.
«JlaTuuk HepeMeLICHUs
«Po0OoT HabIrOMATENID .

13.| Hexabpr | Henmens 1 | mo pacnucanuto ITpakTuyeckoe [TporpammupoBanue. KaOuner
[pakTuueckas pabora.
Cbopka KOHCTPYKIUH
«MuHHPOOOTY; «JlaTunk
HepeMeIIEeHHs

14. Henena 2 | no pacnucanuto | IlpakTudeckoe ITporpammupoBanue. Kabuner
[MpakTuueckas pabora.
«Munnpo0oT», «/laTunk

HaknoHa «MUHHPOOOTY.

Paznen 5. Jlero — npoexkt «Tpancnopr»
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15. Henens 3 | mo pacnucanuto | Ilpaktuueckoe Wzmepenus, pacuetsr, | Kabuner
IPOrpaMMUPOBAHUE MOJECIH.
Pemenue 3anay.
KoncrpynpoBanue  moznenu
IO CXEMe.

16. Henens 4 | no pacnucanuto | Ilpaktuueckoe [IporpammupoBanue. Kabuner
[IpakTuueckast paborta.
Koncrpynposanue 1o
3aMBICITY.
COopKa KOHCTPYKIIH:
«PoboT-TpakTopy, «JlaTunk
HaksioHa «PoGOoT-TpakTOpY;

17.| SuBaps Henens 1 | mo pacnucanuio IIpakTnueckoe [IporpamMmMupoBanue. Kabuner | Texymuii KOHTPOJIb
[TpakTrueckas paborTa.
KoHctpynpoBanue o
CBOOOTHOMY 3aMBICITY.
COopKa KOHCTPYKITHH:

18. Henens 2 | mo pacnucanuto | Ilpakthueckoe [IporpammupoBanue. Kabuner
[TpakTuyeckas pabora.
Koncrpynposanue 1o
3aMBICITy.
COopKa KOHCTPYKIIHH:
«I'py30BHKY, «/laTunk
nepemereHus «I'py30BUK»

19. Henens 3 | nmo pacniucanuto | Ilpaktuueckoe [TporpammupoBaHue. KaOuner
[TpakTuyeckas pabora.
Koncrpynposanue 1o
3aMBICITY.
CO6opKa KOHCTPYKLUIL:
«atuuk HaKJIOHA
«'py30BUK»; «/laTumnk

nepemenieHus «I'py3oBux»
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20.

Henensa 4

110 paclIMCaHnuIo

[IpakTueckoe

[IporpamMmmupoBaHnue.
[IpakTnueckas paborta.
Koncrpynposanue o
CBOOO/IHOMY 3aMBbICITY.
COopKa KOHCTPYKIIUHA:

Kabuner

21.

despaib

Henena 1

110 pacCIiMCaHuIo

[IpakTnueckoe

[IporpammupoBanue.
[IpakTnueckast paborta.
Koncrpynposanue 1o
3aMBICITY.

KaOuuer

22.

23.

24,

COopka KOHCTPYKIIHI:
«Bepronery, «/latunk
nepemenienus «Beproser»

Henens 2

110 paClIMCaHHuIO

[IpakTHueckoe

IIporpammupoBanue.
[TpaxkTuueckas paborta.
KoHctpynpoBanue o
3aMBICITY.

COopKa KOHCTPYKIIHH:
«JlaTunk HaKJIOHA
«Beproner»

KaOuuer

Henensa 3

110 paCclIMCaHHuIoO

[IpakTyeckoe

[IporpammupoBanue.
[IpakTnyeckas pabora.
Koncrpyuposanue 1(0)
3aMBICITYy.

COopKa KOHCTPYKIIHH:
«['oH4as mamnHa», «JlaTauk
nepeMeIieHus «["oHuas
MalInHa

KabGuner

Henensa 4

I10 paCIIiCaHUuIO

IIpaktnueckoe

[IporpammupoBaHue.

[IpakTrueckas paborTa.

KonctpyupoBanue o

3aMBICITy.

CO60opKa KOHCTPYKLUIL:
«JlaTuuk HaknoHa «['oHYas

MaIlInuHa.

KabGuner

Tekymui KOHTPOJIb
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25.

26.

Mapt

Henena 1

110 paclIMCaHnuIo

[IpakTueckoe

[IporpamMmmupoBaHnue.
[IpakTnueckas paborta.
Koncrpynposanue o
CBOOO/IHOMY 3aMBbICITY.
COopKa KOHCTPYKIIUHA:

Kabuner

Paznen 6. Jlero-npoekt «Mup KMBO# NMPUPOALD

Henensa 2

110 pacCIiMCaHuIo

Kombunuposan
HOE

1

Nsmepenus, pacuersl,
IIPOrpaMMUpPOBAHUE MOJEIIH.
Pemenne 3anau.

Co6opka KOHCTPYKIIUU

KaOuuer

27.

28.

KoncrpynpoBanue  monenu
nmo cxeme. [IpakTuueckas
pabot. KoHcrpyupoBanue 1o
3aMBICITy.
Co6opka

«O0e3bsiHA»

KOHCTPYKIUH:

Henensa 3

110 paCclIMCaHHuIoO

[IpakTyeckoe

[IporpammupoBanue.
[IpakTrueckas pabora.
Konctpyuposanue o
3aMBICITY.

Coopka KOHCTPYKITUH:
«O06e3psHAY, «/laTunk
HakJIoHa «O0e3bsHaY;

KabGuner

Henensa 4

110 paCIiiCaHUuro

[IpakTyeckoe

[TporpammupoBanue.
[TpakTuyeckas pabora.
KoncrpynpoBanue o
3aMBICITY.

«OneHp ¢ YOPSDKKOW»,
«/laTunx nepeMeLeHUs
«OneHs ¢ yIpsHKKO.

KabGuner

29.

Anpenp

Henens 1

110 paCIiMCaHUIO

IIpakTrueckoe

ITporpamMmupoBanue.

Kabuner
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30.

[IpakTnueckast paborta.
Koncrpynposanue o
3aMBICILY.

«/laTunk nepemMereHus

«aTtunk Hakmona «OneHsb ¢
YIPSIKKON

3L Henensa 2 | no pacnucanuto | IIpakTudeckoe ITporpammupoBanue. Kabuner
[IpakTuueckast paborta.
Koncrpynposanue o
3aMBICITY.
«Kpokoanm», «JlaTunk
nepemenieHuss  «Kpokomn,
«JlaTunk HaKJIOHA
«Kpokoanm»

32. Henens 3 | mo pacnmcanmio | IIpaktiueckoe [IporpammupoBanue. Kabuner
[TpakTrueckas paborTa.
Koncrpyuposanue o
3aMBICITy.
«ITaBaun», «JlaTumk
HepeMeIIeHHs «ITaBmmny,
«/laTunk HaknoHa «[laBnun»

33. Henens 4 | nmo pacnucanuio ITpakTuyeckoe [TporpammupoBaHnue. KaOuner
[pakTHyeckas pabora.
Koncrpynuposanune o
3aMBbICITy.
«Ky3neunk-1.0», «/laTunk
HepeMeIIECHHs

34.| Mait Henens 1 | nmo pacniucanuto | Ilpaktuueckoe [TporpammupoBaHue. KaOuner
[MpakTHueckas pabora.
Koncrpyuposanue 1o
3aMBICITy.

«Ky3neunk-1.0»,  «Jlaruuk
HaksnoHa «Ky3Heunk-1.0»
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35. Henens 2 | mo pacniucanuto | Ilpaktudaeckoe 1 [TporpammupoBaHue.
[TpakTrueckas paborta.
KoHctpynposanue
CBOOOJHOMY IO  3aMbICIY.
«Ky3neunk-2.0»,  «Jarumnx
HepeMeIIeHIs

36. Henensa 3 | no pacnucanuto | IIpakTudeckoe 1 [IporpamMmmupoBaHue. Kabuner
[TpakTuueckas paborta.
KoHctpynpoBanue
CBOOOJHOMY IO  3aMbICHY.
«Ky3neunk-2.0»,  «Jlarumx
HakoHa «Ky3neunk-2.0».

Pasnen 7. UTorosoe 3ansitue
HUTOroO: 36

PecypcHoe o0ecnieueHue
Kapposoe obecneuyenue: negaror

MarepuajibHO-TEXHUYECKOe o0ecreyeHue:
-Kabuner;

-TexHONMOTHYECKHE KAPThI, KHUTA C HHCTPYKIUSMU;
-bazoBsIii Habop koHCcTpyKTOpa Lego WeDo;
-Pecypchbiii Habop koHCTpyKTOpa Lego WeDo2;;
-IIporpamMmmMHOe oOecnieueHme;

-KoMribroTephl, MpoeKTop, 3KpaH.

NudopmaLmoHHO-MmeToaMYECKOe obecneyeHne — NaakaTbl, }KypHanbl, GUIbMbl, UHTEPHET-pecypC.

MeToauueckoe odecnedenne MporpaMmbl

B kauectBe mnatdopmsl Uis co3gaHus pOOOTOB HCIHOJIBb3YyeTCs 0Opa3zoBaTeNbHbIH KOHCTpYKTOp Lego WeDo. Ha 3aHATHAX 1O pOOOTOTEXHHKE
ocyliecTBisieTcs paboTa ¢ KoHCTpyKTOopam Lego WeDo. KoncrpykTop Lego WeDo 1o3BoJIsI€T IIKOJIBHUKaM B ()OpMe MO3HABATEIBHOM UIPhl Y3HATH MHOTHE
BaXHBIE W€ U Pa3BUTh HEOOXOIMMble B AajbHEWINEH >XU3HU HaBbIKU. Lego-poOOT MOMOKET B paMKax HM3y4eHHsl JAHHOW TeMbl MOHSTH OCHOBBI
POOOTOTEXHUKH, HArJSIIHO PEaan30BaTh CIOXKHBIE AITOPUTMBI, PACCMOTPETh BOMPOCHI, CBS3aHHBIE C aBTOMATHU3alMeil NMPOU3BOACTBEHHBIX MPOLECCOB U
IpoIeccoB ympaBieHus. PoOOT paccMmarpuBaeTcsi B pamMKaxX KOHLENIIMM HCIOJHUTENs, KOTOpas HCHOJb3yeTcsl B Kypce MH()OPMATUKU TpPU H3YUEHUU
nporpamMmupoBanus. OJTHAKO B OTJIIMYME OT MHOKECTBA TPAIMIIMOHHBIX YUYEOHBIX HCIOJHUTENCH, KOTOpPbIE MOMOTalT 00ydaromMMcs pa3o0parbes B



JIOBOJIBHO CIIOKHON Teme, Lego-poOoThl JEWCTBYIOT B pPEAIbHOM MHpPE, YTO HE TOJBKO YBEIMYMBAET MOTHBAIMOHHYIO COCTAaBISIOIIYIO H3y4aeMOro
MaTepHala, HO U BHOCHT B HErO HCCIEIOBATEIbCKUN KOMIIOHEHT. 3aHATHS IO MporpamMMe (OpPMUPYIOT CHEIHMAJIbHbIE TEXHUYECKUE YMEHHsS, Pa3BUBAIOT
AKKypaTHOCTb, YCUYMBOCTh,0pPraHU30BaHHOCTD, HALIEJIEHHOCTD Ha PE3yJbTarT.

IIporpamma mpenronaraeT UCIOIb30BAHUE KOMIIBIOTEPOB COBMECTHO C KOHCTPYKTOpaMHU. Ba)XHO OTMETHUTB, YTO KOMIIBIOTEP UCIIOJIB3YETCs KaK CPEACTBO
YIOpaBIEHUS MOJIENbIO: €r0 HCIOJIb30BAHWE HAIPAaBIECHO HA COCTABJICHUE YIPABISIOMIMX AJTOPUTMOB AJIs COOpaHHBIX MOJeNed. Ydaniuecs MOJIy4aroT
npeJcTaBieHue 00 OCOOEHHOCTSIX COCTABJIEHUS MPOTpaMM YIPABJIEHUS, aBTOMATU3AallMM MEXaHHW3MOB, MOJEIMPOBAHUU padOThl cucTeM. Meroauueckue
0COOEHHOCTH peaH3ally MPOrPaMMBbl IPEAIOJIATal0T COYETAaHHE BO3MOXKHOCTH PA3BHTHUSI WHAMBUIYAIBHBIX TBOPUYECKHX CIIOCOOHOCTEW M (O pPMHPOBAHUE
YMEHHUIB3aUMOAEHCTBOBAThH B KOJUIEKTHUBE, pa0OTATh B IPYIIIIE.

TemamuKa u hopmbl MeEMOOUYECKUX U OUOGKMUYECKUX MAmMepuas108, UCNOJIb3yeMbIX NeAarorom:

- pa3iauyHbIE ClIENUANIN3UPOBAaHHbIE TOCOOUS, 000PYIOBaHHE, YEPTEXKH, TEXHUUECKHE PUCYHKH, TJIAKAThl MOJEIeH;
- HMHCTPYKLHMOHHBIE MaTepUaJIbl, TEXHOJIOTUYECKUE KapThl, 3a/1aHUs, YIPaKHEHUS, 00pa31[bl U3/IEINH, HATJISAHBIN U pa3gaToOYHble MaTepHAaIbL.

Cnmcok ureparypsl.

1. 3nakazoB A.C. Ypoku Jlero-koHCTpyupoBaHus B IIKoJe: MmeToaudeckoe mocodue / A.C. 3makazos, ['.A.I'opmikos, C.I'. llleBanauna. - M.: BUHOM.
Jlaboparopus 3HanwmiA, 2011.

2. Komoco JI.I'. TlepBsiii miar B poOOTOTEXHUKY: MPAKTUKYM 1jsi 5-6 kmaccos. - M.: BUHOM.JIaboparopwus 3nanuii, 2012.

3. MammuHbl, MeXaHU3Mbl U KOHCTPYKITUU ¢ nnekTpornpuBogoM. [lepoPobor Lego WeDo. Kuura misyuurens. - M.: UHT.

4. Kauru mis yautens mo padore ¢ koHcTpykTopoM «llepopobor LEGO WeDo»

Ko3n03a B.A. PoGororexunka B oOpa3oBanum  [3;mekTpoHHBIH  pecypc]/http://lego.rkc-74.ru/index.php/2009-04-03-08-35-17, ITepmb, 2011
T.

5.KaTtanor calitoB no poboTOTEXHUKE - MONE3HbIA, KAYECTBEHHbIW M Hanbosnee MONHbIA COOPHUKMHbOPMAUUKN O pobOTOTEXHMKE.
[9neKTPOHHbIN pecypc] - Pexxmm aocrtyna: cBoboaH
\_http://robotics.ru/.

6.Komaposa /1.I. Ctpoum n3 LEGO (moaenvpoBaHue NOrMYecknux OTHOLEHMA U 0B6bEKTOB peanbHOroMmnpa cpeacTBamm KOHCTpyKTopa LEGO). - M.:
«JTMHKA-MNPECC», 2001.
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