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HOACHUTEJIBHAA 3AIINCKA

JlomonHUTEIHHAS obmieoOpa3oBarenbHas oOmepa3BuBaroas mporpamma
«PoboToTexnuka» paspaboTaHa ¢ HUcmoib3oBaHHeM MaTtepuasnioB kHurn C.A. Oumunmosa
«PoboroTexnuka st nereit u poauteneit», J.I'. Komocosa «IlepBriit mar B poOOTOTEXHUKY U
KOMIIBIOTEPOB.

[Iporpamma cocraBiieHa ¢ y4€TOM:
- 3akona P® ot 29.12.2012 N 273-®3 "O06 o6pazoBanuu B Poccuiickoit deneparuu',
- Konuenmuu pasButus JOMOJHUTEILHOTO O0OpazoBaHust nererd n0 2030 roma (yTBepkaeHa
pacnopsbxenueM [IpaButenbcrBa Poccuiickoit @enepanuu ot 31 mapra 2022 r. Ne 678-p)
- IlocranoBnenus ['maBHOTO roCyaapCTBEHHOTO CaHMTApHOro Bpada Poccuiickoit deneparuu
ot 28 suBaps 2021 r. Ne 2 «O6 yrBepkaeHnH caHuTapHbIX npaBui 1 HopMa CanlluH 1.2.3685-
21 «l'urueHuyeckre HOpPMAaTHBBI U TpeOOBaHUS K oOOecredeHHro O0e30macHOCTH U (MJIN)
0e3BpeTHOCTH ISl uesoBeka (akTopoB cpensl obutanus» (pasgen VI «['uruenuueckue
HOPMATHBBI 0 YCTPOMHCTBY, COJEPKAHHIO W PEKHUMY PaOOTHI OpPraHU3alMil BOCTIUTAHUS H
00y4eHHUs, OT/IbIXa U O3/IOPOBIICHUS IETEH U MOJIOJICIKNY ),
- Tlopsnka opraHw3anmud W OCYIIECTBICHUS OOpa30BaTENbHON  JIEATENHHOCTH  TI0
JOTIOJTHUTEIBHBIM ~ 00IIe00pa3oBaTeIbHBIM  MpOTpaMMaM,  YTBEPXKAEHHBIM  NPHKA30M
Munuctepctsa npocserieHus: PO ot 09 vosops 2018 r. Ne196 (B meiicTByromel peaakium).

HanpaBjieHHOCTD - TEXHUYECKAS.

AKTyaJlbHOCTh TIporpamMmbl B Hacrosmee Bpemss WHGOpMATH3aNUK OOYyYCHUS
OTBOJUTCS OTBETCTBEHHAs pOJIb B PA3BUTUU W CTAHOBJICHHH AaKTUBHOW, CaMOCTOSITEIIBHO
MBICJIAIIEH JTUYHOCTH, TOTOBOM KOHCTPYKTHBHO M TBOPYECKH pEIIaTh BO3HUKAIOIIHME TEPE]
obOmiectBoM 3amaud. [losTomMy onHAa M3 OCHOBHBIX 3a/Jad JIOTOJHUTEIHLHOTO 00pa3oBaHUs
COCTOUT B TOM, YTOOBI IOMOYbL YYalIUMCS B TOJHOW Mepe MPOSIBISITH CBOM CHOCOOHOCTH,
Pa3BUTh TBOPYECKHI MOTEHLIMAN, HHUIIMATUBY, CAMOCTOSITeNIbHOCTh. DopMUpoBaHe HHTEpeca
K OBJIAJICHUIO 3HAHUM U yMEHUN B 001acTH MHPOPMALIMOHHBIX TEXHOJIOTHH SBISETCS BaXKHBIM
CPEICTBOM IOBBIIIEHUS Ka4ecTBa 00yUEHHS.

HoBu3Ha mporpamMmbl COCTOMT B TOM, YTO B HeH ynensiercs OOJNbIIOE BHUMaHUE
MPAKTUYECKON EATEIIbHOCTH YYalUXCs: OCBOGHUE B IIKOJIBHOM BO3pacTe 0a30BbIX MOHATHH U
MpeJcTaBieHut B 00jacTu mnporpammupoBaHus. [IporpaMma oOcCHOBaHa Ha MPUHIUIAX
pa3BHUBAIOIIET0 O0Y4YEeHHUsI, CIIOCOOCTBYET IMOBBIIICHUIO KayecTBa OOy4deHHs, (OPMUPOBAHUIO
ITOPUTMUYECKOTO CTUJISI MBIIIJICHUS M YCHJICHUIO MOTHBAIMH K O0YYEHHUIO.

OTan4YUTeIbHON 0C00€HHOCTHIO MPOIrPAMMBI SABJISIETCS UCIIOJIB30BAHUE METOIUYECKUX
nocoOui, cnenuanbHo pa3padoranHbix ¢upmor "LEGO" g mpenopaBaHusi TEXHHYECKOTO
KOHCTPYHpPOBaHHS Ha OCHOBE CBOUX KOHCTPYKTOpoB. Hacrtosimmii Kypc npeiaraet
UCIIOJIb30BaHUE 00pa30BaTeNbHBIX KOHCTPYKTOpoB Lego Mindstormseva3, LegoWedo kak
WHCTpYMEHTa JJs  OOy4eHHs  ydaluluxcs  KOHCTPYMPOBAHHUIO, MOJAETUPOBAHUIO H
KOMITBIOTEPHOMY YIIPABIICHUIO HA 3aHATHUSIX POOOTOTeXHUKHU. [IpocToTa B MOCTpOCHUN MOIEH
B COYETAaHHU C OOJNBIIUMHU KOHCTPYKTHBHBIMH BO3MOKHOCTSMH KOHCTPYKTOPA MO3BOJISIOT
JeTSIM B KOHII€ 3aHATHS YBUJIETh CHIEIAHHYIO CBOMMHU PyKaMHU MOJIENb, KOTOpas BBIMOJIHSET
MOCTABJICHHYIO UMU )K€ caMHMHU 3ajady. [Ipy mocTpoeHnn Moeinu 3aTparuBaeTcss MHOXKECTBO
mpo0sieM U3 pa3HbIX o0nacTel 3HaHUS — OT TEOPUH MEXaHHUKH JI0 TICUXOJIOTHH.

[IporpamMma npeanoiaraeT UCIOIb30BaHUE KOMITBIOTEPOB COBMECTHO C KOHCTPYKTOPaMH.
BaxHO OTMETUTh, YTO KOMIBIOTEP HCIONB3YEeTCS KaK CPEACTBO YIPABICHHUS MOJEIBIO; €ro
WCIOJIb30BaHME HAIMPABJICHO Ha COCTABJICHHE YIPABIAIOIIUX AITOPUTMOB JAJs COOpaHHBIX
Mozenel. Yuamuecs MOJNy4aloT MpeICTaBlIeHHEe 00 OCOOEHHOCTSAX COCTaBIEHHS MPOTPaMM
yIpaBJICHHs, aBTOMATH3AI[U MEXaHU3MOB, MOJIECIHPOBAHUU PabOTHI cUCTeM. MeToauueckue
OCOOCHHOCTH pean3allii MPOrpPaMMBbI MPEANOIaraloT COYETaHHE BO3MOKHOCTH Pa3BUTHS
WHJUBUAYAIBHBIX TBOPUYECKUX CIIOCOOHOCTEH U (hopMHUpOBaHNE YMEHHUI B3aMMOJICHCTBOBATH B
KOJUIEKTHUBE, paboTaTh B TPYIIIE.


https://docs.cntd.ru/document/551785916#6540IN
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AJpecaT mporpamMmbl: MporpaMma cocTaByieHa s yyammuxcs 8-11, 12-17 ner
O0BeM nporpammsl- 37 Hezenb, 37 yacoB B roA (B 1 rox oOyuenus), 37 yacoB (Bo 2 rox
oOy4eHus)
Cpok ocBOeHHUsI JaHHOU JOTIOJIHUTEIBHON 0011e00pa30oBaTeIbHON 001Iepa3BUBAIOIICH
IIPOrpaMMBbl COCTABJISET 2 rojia
@®opMbl 00y4eHHs] TIPOBEJICHHE KOMOMHMPOBAHHBIX 3aHATUN: 3aHATUS COCTOST W3
TEOPETUYECKOW M MPAKTUYECKOM 4dacTel, mpuuyéMm OoJblliee KOJIMYECTBO BPEMEHHU 3aHHMAET
[IpaKTHUYECKas 4acTb.
[Tpu mpoBeeHNY 3aHATUI TPAJAUITUOHHO UCTIONB3YIOTCS TpH (HOPMBI pabOoThI:
- JIEMOHCTpAIlMOHHAs, KOTJIa 00yJaroluecs CaylaT 00bsICHEHUS TeJjarora 1 HaOIoJaoT 3a
JIEMOHCTPAIIMOHHBIM SKPaHOM Ha YYEHHUECKHUX padouux MecTax;
- ¢hpoHTaNBHadA, KOTJa 00yJaroluecs CHHXPOHHO paboTaroT MO/ yIIpaBJIeHUEM Te1arora;
-CaMOCTOSITeNIbHAs, KOr/la 0OydJaroluecsl BBIMOJHAIOT MHAWBHYyaJbHbIE 33JaHUS B TEUCHHE
YacTH 3aHSTHSI UM HECKOJIBKUX 3aHSATHH.
PexuM 3aHATHI: 3aHATHS IPOXOJAT /IBa pa3a B HEJIENI0, KOJIMYECTBO JETEH B IpyIIe —
10 gen.
OcoOenHocTH opraHu3auuu 00pa30BaTeIbHOIO Ipollecca — COCTaB TPYIIbl —
MOCTOSIHHBIH, BUJIbI 3aHITUN — TPYIIIOBBIE.

2. Ilesin ¥ 3a1a4M NPOTrPaMMBI

[eas mporpamMmbl - SBISETCA pPACIIUPEHHWE W 3aKpPEIUICHHWE 3HAaHWM B 00JacTH
WH(POPMATUKH, STIEKTPOHUKHA U aBTOMATUKH, TIOJyUYE€HNE HaBBIKOB MIPOTPAMMHUPOBAHMSL.

3agaun:
OO6yuaromue:

—JaTh TIEPBOHAYAIBHBIE 3HAHUS O KOHCTPYKIIMH POOOTOTEXHUYECKUX YCTPOMNCTB;

—HAy4UTh NMprueMaM COOPKHU U IPOrPaMMHPOBAHHS POOOTOTEXHUUECKUX YCTPONCTB;
—chopmupoBaTh OOIIEHAyYHbIE W TEXHOJOTWYCCKHE HABBIKM KOHCTPYUPOBAHUSA U
MIPOEKTUPOBAHUS;

—03HAaKOMHTH C MMPaBUJIaMU 0€3011aCHOM pabOThI ¢ MHCTPYMEHTAMHM

BocnuTteiBaromue:

—(hopMUpPOBaTh TBOPUYECKOE OTHOIIIEHUE K BBITTOJTHAEMOM paboTe;

—BOCIIUTHIBATh YMEHHUE pabOTaTh B KOJUIEKTUBE, 3(D(HEKTHBHO PACIIPEACIIATh 00SI3aHHOCTH.
PaszBuBarommue:

—Pa3BHUTh TBOPUYECKYIO HHUIIMATUBY U CAMOCTOSTEIHHOCTD.

3. Coaep:kanue NporpaMmmbl
Y4eonbiii ni1an (1 rox o0yuenusi)

Ne HaumeHnoBaHue TeMbl KosnyectBo yacoB

n/m Teopust IIpaktuka | Beero
1. | BBoguoe 3ausarue 1 2 3
2. | AnropuTMmbl 3 4 7
3. | IIporpammupoBanue 3 2 5
4. | Koncrpyuposanue LEGO 8 14 22

MINDSTORMS EV3

S. UTOI'O 15 22 37

Conepxanue yueOHoro miana (1 rox odyuenus)

3




Beenenne (3u)

PykoBoauTens 3HakOMUT 00y4arOIMXCs € LENbI0 U 3aladaMH, C METOAUKOW MPOBEIECHUS
3aHATHUH, C IPUMEPHBIM TUTaHOM paboThl. Paccka3piBaeT mpo mpaBuiia TEXHUKU OE30MACHOCTH B
KOMITbIOTepHOM Kitacce. UTo Takoe poOororexHuka. Bumsl pobotoB. PoboT — ucnoaHHTETH
KOMaH/I.

Tema «Aaroputms» (74)

[lonsitne anroputMa M ero cBoiictBa. ['paduueckuii ydeOHBIN HCIIOJHUTEN: CHCTEMa
KOMaH/| UCHOJHUTENS, cpena ucnoyHutend. CrnocoObl 3anMcy alropuTMoB (s3bIK OJIOK-CXEM,
anroputMudeckuil  s3blk - AS). JIuHeliHble, BETBAIIMECS U LUKIMYECKHE aAITOPUTMBL.
BcenomorarensHple anroputMel. MeTos nomaroBoi JeTaln3alui.

Tema «IIporpammupoBanue» (54)

[TonsiTre nporpamMmel. BBoa 1 BBIBOJ JaHHBIX. SI3bIKK IPOrpaMMUPOBAHUS U PA3INYHbIE
cpensl. [lonstue o cunrakcuce. CocTaBlieHHUE IPOCTHIX IPOTPAMM ISl UCTIOJTHUTEISL.
Tema «KoncrpyupoBanue LEGO MINDSTORMS EV3» (22 u)

3HaKOMCTBO C KOHCTPYKTOPOM, OCHOBHBIMU J€TaJIIMU M HPUHLUIIAMHU KpEIUJICHHUSL.
Coznanue npocTelmx MEXaHM3MOB, UX Ha3HAUYEHUs U NMPUHIMUIOB padboTel. Co3naHue poboTa
c kosecaMu. Mcnonb30BaHHWE BCTPOEHHBIX BO3MOXKHOCTEM MMKPOKOHTPOJIIEpA: MPOCMOTP
MOKa3aHU{ NaTYMKOB, MPOCTEHIINE MporpaMMbl, pabota ¢ (aiizamu. 3HaKOMCTBO CO Cpelou
nporpammupoBanuss MINDSTORMS EV3, 0a3zoBeie KOMaHIBI yIpaBIEHUS POOOTOM,
MpUMEHEHHE 0a30BbIX AITOPUTMUYECKUX KOHCTPYKIU. [IpocTeiinne perynsTopsl ABMKEHUS:
Coznanue TpexMepHOW MOJIeIN MeXaHU3Ma B CPeJIe BU3YaJIbHOTO MPOEKTUPOBAHUS.

YyeOHblii mi1aH (2 rog o0yvenms)

Ne n/m HanmeHoBaHMe TeMbl KosaunyecTBo yacos
IIpakTuka Teopus Bcero
1. BBonnoe 3ansarue. MHCTpyKTax 10 0 1 1
TEXHHUKe 0€30MaCHOCTH
2. 0630p Habopa Lego WeDo 2.0 0 2 2
3. [Iporpammuoe obecrieuenue Lego 0 5
WeDo 2.0
4. PaGora Hag mpoekToM «MexaHuYecKue 5 5 10
KOHCTPYKITUI
5. Pabota nag npoekroMm «TpancropT» 4 5 9
6. Pabota Hag npoekroM «Mup KUBOH 7 2 9
TIPUPOIBI»
7. Hrorosas pabora. 1 3 4
UTOI'O 17 20 37

Conepxxanue y4eOHOro njaana (2 rox oo0yyenus)

Paszoen 1. Boanoe 3ansitue. Teopus: VHCTpyKTaX IO TeXHUKE O€30MACHOCTU. 3ajauu
Kpy’kKa Ha HOBBIA yueOHbIM Toa. OOCyxIeHHe HporpaMM M IUIaHOB. OpraHu3allMOHHbIE
BONPOCHI. PexnmM paboThl IpyIIIBL.

Paszoen 2. O630p nadopa Lego WeDo 2.0

Teopus: TloBTOpeHHE U 3aKpeIieHHe 3HaHUI 0 KOMIIOHEeHTax KoHcTpykTopa Lego WeDo 2.0.
IIpakmuxa: KoHCTpyHpOBaHUE TIO 3aMBICITY.



Paszoen 3. Ilporpammuoe odecneyenune Lego WeDo 2.0

Teopus: TloBTOpeHHE W 3aKpEIUICHUE 3HAHWI O Cpele MporpaMMUpOBaHus (OJOKH, MaTUTpa,
MMUKTOTPaMMBI, CBSI3b OJIOKOB ITPOrPAMMbI C KOHCTPYKTOPOM).

Ilpakmuka: KoncrpyupoBanue 1o 3ambicity. CocTaBieHue porpamm.

Pa3zoen 4. Pagora Hax npoekToM «MexaHnyecKHe KOHCTPYKIIUID)

Teopus: I3MepeHus, pacdeTsl, IpOrpaMMUpOBaHUe MOieu. Pemenue 3aay.

Ilpakmuxa: COopka koHcTpyKuui: «llombemHbIl KpaH», «JlaTuuk mnepemeneHus
«ITogpemublii  Kpan», «/larunk HaknoHa «llogbeMublii Kpaw»; «MenbHumay, «J/JaTunk
nepemenienus «MenbHuna», «/larunk HakimoHa «MenbHunay; «Kauvenm», «JlaTumk
nepemenienus «Kawenmn», «/latumk Haknona «Kauenm»; «Becemas xapycenb», «/laTumk
nepemenienus «Becenas kapycenb», «JlaTunk HakiioHa «Becenas kapycenb»; «ATTpakIMOH
«Koneco o06o3penus», «J/latunk mnepemenieHuss «AtTpakuvoH «Komneco 0003peHUs;
«MexaHW4YecKui MOJOTOK», «J/laTyMk nepeMeleHus, AaT4MK HakIoHa «MeXaHHn4ecKui
MOJIOTOK»; «Pamap», «/laTunk nepemenienns u HakiioHa «Pamapy.

COopka Mojzenell 1Mo 3aMbICIy C HCIOJb30BAaHHEM JAaTYMKOB TIEPEMEIICHUS W HAaKJIOHA.
Co3zmanrie HOBBIX MPOTPaMM ISl BRIOpaHHBIX Mojenel. KoHcTpynpoBanue MOJENu 1O CXEME.
N3mepenusi, pacueTsl, mporpaMMupoBanue Mojenu. Perenue 3amad.

Pasoen 5. Pabora nan npoexkrom «Tpancnopr»

Teopus: I3MepeHus, pacdeTsl, IpOrpaMMHUpPOBaHUE MOJIENH. Pemenne 3aaay.

Ilpakmuka: COopka KoHCTpykiui: «llogmeranbHO-yOOpouHass MammHay, «JlaTumk
nepemenienus «llogmeranpHO-yOOpouHass wmammHay, «Jlatunk HakimoHa «lloameTanbHO-
yoopouHas MammHa»; «CHeroouncturenby, «Jlatumk mnepemernieHuss «CHETOOUYHCTUTEIDY,
«/latunk HakinoHa «CHeroouncTutTenby; «Karepy, «/lartunk nepememenus «Karepy», «/laTunk
HakinoHa «Karep»; «Camoner», «/latuuk mnepememenus «Camouier», «J/laTuuk HakiaoHa
«Camouner». KouctpynpoBanue wmopaenu. CopeBHoBaHue komana. Co3naHue Moaened u
HaIlMCAaHUE HOBBIX MPOTPAMM JUISl HUX.

Pazoen 6. PaboTa Hax npoekToM «MHup KUBOI NPUPOALD)

Teopus: I3mepenus, pacueTsl, IporpaMMHpOBaHuE MO, Pelienue 3aaad.

Ilpakmuka: Coopka koHcTpykiuii: «Ilemukany, «Jlatuuk nepemenienus «llemukany, «Jlatank
HakioHa «llenukan»; «CobGaka», «J/larunk mnepememenuss «CobOaka», «JlaTuymk HakIOHa
«Cobakay; «Jlarymxkay, «J/latunk nepemenienus «JIarymkay, «J/latuuk HakimoHa «JIarymikay;
«pakon», «Jlatunk mnepemenienust «/lpakon», «Jlatumk HakioHa «/[pakon»; «llBeTok-
MYXOJIOBKa», «/laTumk nepememenus «l[Berok-myxonoBkay, «Jlatunk HakinoHa «L[BeTok-
MyX0JI0BKa»; «JIeBy, «/laTunk nepemenieHus «JleBy, «/lartuuk HakinoHa «JIeBy.
KouncrpynpoBanue monenu. COopka Mojenedl MO 3aMbICIy C HCIOJIb30BAaHHEM JIaTYMKOB
nepemenieHuss U HakinoHa. Co3gaHWe HOBBIX MPOrpaMM JUIsl  BBIOpAHHBIX  MOJEJCH.
[IpakTuueckas pabot. Pemenue 3agauy. CopeBHOBaHUE KOMAH]I.

Paszoen 7. AToroBasi pabora.

Teopus: ITporpammupoBanue. [IpezeHranus.

Ilpakmuka: KOHCTpynpOBaHHUE MOJEINH T10 3aMbICHY.

1.4. Tlnanupyemble pe3yJbTaTbl 0CBOEHHUSI Kypca

B pesyabTaTe peanuzanuu nporpaMmbl y o0y4aommxcsi 0yayT c¢popMupOBaHbI:
JINYHOCTHBIE Pe3yabTATHI:
- YMEHHE OIPEJEIATh CBOE MOBEJICHUE B IIpoLiecce YIeOHOH NesTeNbHOCTH;
- OCO3HaHUE 00yUeHHs B IIIKOJIE, KaK MpoLiecca MoJy4eHNs] HOBBIX 3HaHUM;
- pa3BUTHE BHUMATEJIBHOCTH, HACTOMUMBOCTH, LIENEYCTPEMIIEHHOCTH;
- YMEHHE NPEOI0JIEBATH TPYAHOCTH IPU PELIEHUH ITOCTaBJICHHOM 3a/1a4H;
- pa3BuTHE JH0003HATEIHLHOCTH, COOOPA3UTEIBHOCTH;
- Pa3BUTHE CaMOCTOSTEIIBHOCTH CYKIEHHM, HE3aBUCUMOCTH M HECTAHJAPTHOCTH MBIILIJICHUS;
- UHTEPEC K CO3/JaHUI0 AITOPUTMA U MOTPEOHOCTD B PEIICHUH 3a/1a4H;




- UHTEPEC K CO3JJaHUI0 COOCTBEHHOM MPOTPaMMBbI, K KOHCTPYHPOBAHUIO;

- 0CO3HAHUE OTBETCTBEHHOCTH 32 PE3Y/IbTAT CBOEH pabOTHI.

MeranpeaMeTHbIe Pe3yIbTaThl:

- COCTaBJIATH IUIAH PEUIeHUs poOIeMbl U paboTaTh IO IIAHY

- KOPPEKTUPOBATh CBOU JAEUCTBUSI C LIENbIO U 3a/la4aMU JIEATEIbHOCTH;

- BBITIOJIHATH TECTUPOBAHUE - MPOOHOE yueOHOE ICUCTBUE;

- (pukcupoBaTH MHIMBUAYATbHBIE 3aTPYIHEHUS TIPU TPOOHBIX JIEHCTBHSAX;

- KOHTPOJIUPOBATh CBOIO JIESATEIBLHOCTH, 0OHAPYKUBATH M UCIPABIISATH OIIUOKH;

- COTIOCTAaBIISATH MOJYYCHHBIH (TPOMEKYTOUHBINA, HTOTOBBIN) PE3YJIbTAT C 33JJAHHBIM YCJIOBHEM;

- CPaBHUBATh CBOM pe3yJbTaT AEATEIbHOCTHU C PE3yJIbTaTOM JIPYTUX yUallluXCs;

- CaMOCTOSITEIBHO (POPMYITUPOBATH IIEITh U 33]]a4¥ TIOCTABICHHOMN MPOOIIEMBI.

- OCYUIIECTBJIATH aHAIM3 33J]a4l U COCTABJIATH IJIaH €€ peleHus

- OCYILECTBJIATH TUIaH PEHICHUS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MTPAKTUKE;

- IEMICTBOBATh B COOTBETCTBUU C 33JAHHBIMH TIPABUIIAMU;

- TTOJIB30BATHCSI CIPABOYHOM JIUTEPATYPOH, B TOM YHCIIE SIEKTPOHHBIMU CIIPAaBOYHUKAMH;

- YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBSI3H;

- nepepabaTbIBaTh U IPEe0OPa30BbIBATh HHPOPMALMIO U3 OJIHOM (POPMBI B APYTyIO (COCTABIATH
MPOrpaMMy IO CXeMaM);

- CTPOUTD PaCCYXKJICHUS;

- BBICKa3bIBaTh U 00OCHOBBIBATh CBOIO TOUKY 3PEHHUS;

- aJICKBaTHO HCIIOJIb30BATh PEUEBBIC CPECTBA ISl PEIICHUS Pa3TMIHBIX KOMMYHHUKATHBHBIX
3azay;

- CIIyIIaTh ¥ CIBIIIATE JAPYTUX, OBITH TOTOBBIM KOPPEKTHPOBATH CBOIO TOUKY 3PCHUS;

- IOTOBapHUBAaThCs U MPUXOJUTH K 00II[EMY PELICHUIO B COBMECTHOM AEATEIbHOCTH;

- popMynHpOBaTh U 337aBaTh BOMIPOCHI.

[IpenMeTHBIE pE3yabTaThI:

- OCHOBHBIE TIOHATHS POOOTOTEXHUKU;

- OCHOBBI AJITOPUTMHU3ALINY;

- YMEHHS aBTOHOMHOTO MTPOrPaMMHUPOBAHUS;

- OCHOBBI ITporpamMmmupoBanus B cpeae LOGO;

- YMEHHUS MOJKII0YaTh U 33[IeiICTBOBATh JaTUUKH U IBUTATEIIH;

- HaBBIKU PabOTHI CO CXEMaMH.
OOyuaromuecs MoyydyaT BO3MOKHOCTh HAYUUTHCS:

- cobupaTh 6a30BBIC MOJIETH POOOTOB;

- COCTaBJISITh aJITOPUTMUYECKUE OJIOK-CXEMBI JUIS PEIlIeHuUs 3a/1a4;

- HCTIOJIb30BaTh JATUMKU U ABUTATEIH B MPOCTHIX 3a/]aUax;

- IPOrpaMMHPOBATh MUKpoKoMIibioTep EV3;

- HCTIOJIb30BaTh JATUMKU U ABUTATEIN B 0A30BBIX MOJIEISIX POOOTOB;

- MPOXO/AUTH BCE ATAIbBI MPOSKTHON JAESITENFHOCTH, CO3/1aBaTh TBOPUYECKUE PAOOTHI.

2.1. KanengapHo-temaruyeckuii mias (1 rog od0yvyenus)

No Ha3Baunmue pa3zgena, TemMmbl Kou-Bo Jara JlaTa
4acoB NPOBEECHU | TpOBENe
s (TIJ1aH) HUS

(baxr)

1. | Opranu3anvoHHOE 3aHATHE. 1

2. | Texnuka 06€301aCHOCTH. 1

3. | Beenenue B PoO0oTOTEXHUKY. 1

4. | Kakue ObiBatoT  anropuT™mbl.  JIuHeliHble 1

QJITOPUTMBI.
5. | [IP «Jluneiinple anropuTMbI». 1




6. | AITOpUTMBI C BETBICHUEM. 1
7. | IIP «ANTOpUTMBI C BETBJICHUEM. 1
8. | Huknnueckue aaropuTmel. 1
9. | [IP «lluknnyecKkue anropuTMbly. 1
10. | ITP « AnrOopUTMBID» 1
11 | Cozmanue mporpamMm B  pa3HbIX cpeaax 1
IPOrpPaMMHUPOBAHUS
12 | IIP «IIporpammupoBanue JIMHENHBIX 1
QITOPUTMOBY.
13. |IIP  «IIporpaMMupoBaHHE aITOPHUTMOB C 1
BETBJICHUEM).
14. | IIP «IIporpamMmmupoBanue LHUKJIAYECKUX 1
ITOPHTMOBY.
15. | IIP «IIporpamMmmupoBanue LHUKJIAYECKUX 1
QJITOPHTMOBY.
16. | Koncrpykrop LEGO MINDSTORMS EV3. 1
[TpaBwuna padoTs! ¢ koHCTpyKTOpoM LEGO.
17 | OcHoBHBIE MEXaHUYECKHE JleTanu 1
KOHCTPYKTOpA M X Ha3HAYCHUE.
18 | Moayns EV3. DkpaH, KHONKH YIIPaBIICHUS 1
MOJTyJIEM, WHAUKATOP COCTOSIHUS, TOPTHI.
19 | Cpema mnporpammupoBanus Moayiss EV3, 1
OCHOBHBIE OJIOKH.
20 | CepBomotopel EV3, cpaBHeHHME MOTOPOB. 1
MOIIHOCTh U TOYHOCTh MOTOPA.
21 | Brmouenne moayns EV3. 3amucek nporpamMmsl 1
U 3aIIyCK €€ Ha BBINIOJIHEHHE.
22 | TP «C6opxka moaenu poOOTa M0 WHCTPYKITHHY 1
23 | IIporpammupoBaHue ABMKEHUS BIIEpPE]] 10 1
IPSIMOH TPAEKTOPHUHU.
24 | TIP «PacyeTt uncna 060poTOB KoJieca Jis 1
IIPOXOXKJICHUSI 3aJAaHHOTO PACCTOSTHUSDY
25 | Jlatuuk KacaHus. Y CTPOMCTBO JaTYHKA. 1
26 | IIP «Cobopka MOJENIN pobota c 1
HCIOJIb30BAHUEM JIaTUMKA KACAHUS»
27 ITP «IIporpamMma JABMKEHHE C UCIIOIH30BAHUEM 1
JaTYMKa KaCaHUs»
28 JlaTumk 11BeTa, peKMMbI paOOTHI TaTYUKA. 1
29 I1P «Cobopka MOJENIN pobota c 1
VCTIOJIb30BAHUEM JIATUMKA I[BETA»
30 [P «IIporpamma po0oTa C HCHOIb30BAHUEM 1
JIaTYMKa 1IBeTa»
31 YMeHue HuCnoab30BaTh LUKl IIPU PEIICHUN 1
3a]ja4y Ha JIBMOKEHUE
32 ITP «IIporpamma poGoTa Ha JBMKEHHE BJOJIb 1
CTOPOH KBaJIpaTay.
33 [P «IIporpamma poboTa Ha ABMXKEHHE BIOJb 1
CTOPOH KBaJIpaTay.
34-35 | IIP «lIpoexkTnpoBaHue COOCTBEHHOW MOJETU 2

poboTay.




| 36-37

| O6oGmaronMe ypoku no TeMaM Kypca |

Kanennapuo-rematuyeckuii njas (2 roa odyueHnusi)

Coneprxanue 3aHATUN

Koi-Bo
JacoB

Jara
[IPOBEICHUS
(m1an)

Jara
MpoBeEIe
HUA

(daxr)

BBoaHoe 3ansTHE.

1. WHcTpykTak 1O TEXHHUKE O€30MaCHOCTH.
3agaun  Kpy)XKa Ha HOBBIH y4eOHBIN TOJI.
O6cyxnenue nporpamm u TIJIaHOB.
OpranuzanvoHHble  BOIMpPOCHL. Pexum  paboTsl

TPYNIIBL.

2-3

0630p Hadopa Lego WeDo 2.0

1. IloBTOpeHme W 3aKpeIUICHHE 3HAaHUW O
KOMIOHEHTax KoHcTpykTopa Lego WeDo 2.0.
KoHcTpynpoBaHue 10 3aMBICITY.

IIporpammuoe odecneyenue Lego WeDo 2.0

1. TloBTOpeHHE M 3aKpeIICHUE 3HAHUK O cpefe
MIPOTPaMMHUPOBAHUS (6moxwu, najnTpa,
MUKTOTPaMMBbI, CBSI3b OJIOKOB MPOTpaMMbl  C
KOHCTPYKTOPOM).

2. KoncrpyupoBanue no 3ameiciay. CocTaBieHue
MIPOrPAMM.

6-15

PaGora wHax npoektom «MexaHuvecKkue
KOHCTPYKIHI»

10

1. Co6opka koHcTpykiuu «IlogbeMHBIN KpaHy.
KoncrpynpoBanue monenu no cxeme. M3amepenus,
pacueTsl, mporpaMMupoBaHue Mojenu. Perienue
3a/1a4.

2. Coopka KOHCTpPYKUUU «/laTuuk mepemerieHus
«[TogpemusbIit kpan». KoHcTpynpoBaHue MOJeINu.
N3mepenus, pacueTsl, pOrpaMMHUPOBaHUE
Mozenu. Pemenue 3aau.

3. CoOopka KOHCTPYKUUU «JlaTUMK HaAKIOHA
«IToxbemubli kKpan». KoHcTpyupoBaHue MOJIEH.
N3mepenus, pacuersl, IIPOTPAMMHUPOBAHNUE
mojenu. Pentenue 3agay.

4. COopka Mozeneili 1HO  3aMblcoy ¢
UCIOJb30BAHUEM JAaTYMKOB MEpEeMEIleHUs] MU
HakioHa. Co3jaHue HOBBIX MpPOTpaMM UL
BBIOpaHHBIX MOJIETICH.

5. COopka  KOHCTPYKLHUHU «MenbHUIaY.
KoHncTpynpoBanue mozenu no cxeme. Mzmepenus,
pacueTsl, IporpaMMUpOBaHue Mojenu. Pemnienue
3a/1a4.

6. Coopka KOHCTpYKUUHU «JlaTUMK nepeMenieHus

8




«MenbHULIAY. Koncrpynposanue MOJEIH.
N3mepenus, pacyersl, IIPOrpaMMUpPOBaHUE
Mojenu. Pemenne 3anau.

7. COopka KOHCTpYKUMH <«J/laTumk HakiIoOHa

«MenbpHHULaY. KoncrpynpoBanue MOJIEJIH.
HN3mepenusi,  pacuerbl,  OpOrpaMMHpPOBAHUE
MOJIENIH.

8. COopka Moxened 1O  3aMbICIy  C
UCIIOJIb30BAHUEM  JIATYMKOB MEPEMCUICHUS U
HakioHa. Co3JaHuWe HOBBIX HPOrpaMM  JUIs
BBIOPAHHBIX MOJICTICH.

9. C6opka KOHCTPYKIIMH «Kauenmy.
Koncrpynposanue monenu no cxeme. Mamepenus,
pacueTsl, mporpaMMupoBaHue Mojenu. Pemienue
3a/1a4.

10. Coopka KOHCTPYKIUHU «JlaTuuK mepemMenieHus
«Kauennmy. Koncrpynposanue MO/IETH.
N3mepenus, pacyerTsl, MPOrpaMMHUPOBAHUE
Mozenu. Pemienue 3agad.

16-24

Pabora Hag npoexkToM «Tpancnopr»

1. Coopka  xoHctpykuuu  «I[logmeranpHO-
ybopouHas MmammHay. KoHCTpyrpoBaH#He MOACTH
1o CXeMe. N3mepenus, pacyersl,
IporpaMMupoBaHue Mozenu. Pemenue 3aaay.

2. COopka KOHCTPYKIIMU «JaTuWK TepeMeIIeHus
«[TogmeranpHO-yOOpOUYHAs MalIuHa.
KoncrpyupoBanue moaenu. 3mepenus, pacuersl,
IporpaMMupoBaHue Mozaenu. Pemenue 3aaay.

3. CoOopka KOHCTpYKIHMH «JlaTuuK HaKIOHA
«[TogmeranpHO-yOOpOUYHas MaIInHa.
Koncrpyupopanue MO/IETIH. N3mepenus,
pacueTsl, IporpaMMUpOBaHre MoJenu. Pemienue
3a/1a4.

4. CopeBHoBanue komanj. Co3naHue Mojzenen u
HaIMCAHWE HOBBIX MPOTPAMM ISl HUX.

5. CoOopka KOHCTpYKIMH «CHEroOYHCTUTEIbY.
KoncrpynpoBanue monenu no cxeme. Mamepenus,
pacueTsl, mporpaMMupoBaHue Mojenu. Pernenue
3a/1a4.

6. COopka KOHCTpYKIUHU «JlaTuuk rnepemenieHus
«CHeroouuctutenby. KoHcTpynpoBaHnue MoJend.
N3mepenus, pacuersl, [IPOTPaMMHUPOBAHUE
mojenu. Penienue 3agay.

7. COopka KOHCTPYKIUU «JlaTuMK HaAKJIOHA
«CHeroounctutensy. KoHcTpyupoBanue MOJIEH.
N3mepenus, pacuersl, [IPOTPAMMHUPOBAHUE
mojenu. Penienue 3agay.

8. CopeBHoBanue komania. Co3naHue Mojelen u
HaMMcaHUe HOBBIX MPOTPaMM JIJIsl HUX.

9. Cbopxa KOHCTPYKIIMH «Karep».
KonctpyupoBanue Mozenu mo cxeme. Msmepenus,
pacueTbl, mporpaMMUpoBaHue Mojenu. Pemienue

9




3aaa4.

25-33 | PaGora Haa mpoektoM «Mup kuBoii mpupoab» | 9

1. Cbopka KOHCTPYKIIUU «[Tenuxany.
KoncrpynpoBanue moaenu. 3mepenus, pacuersl, 1
IporpaMMupoBaHue Mojaenu. Pemenue 3aaay.

2. Coopka KOHCTPYKIHHU «JlaT4WK mepemernieHus
«Tenukany. Koncrpynposanue MOJIEJIH.
Nsmepenus, pacyersl, MPOrpaMMHUPOBaHUE
Mo enu. Pemenne 3aaay.

3. COopka KOHCTpYKIMU «JlaTuMk HaKIOHA
«ITenukany. Koncrpynposanue MOJIENH.
N3mepenus, pacyersl, MpOrpaMMHUPOBaHUE
Mmojaenu. Pemenue 3agauq.

4. COopka Mozenell 1Mo  3aMbIcily  C
WCTIOJIb30BAHMEM  JIaTYMKOB TIEPEMEIICHHUS U
HakioHa. Co3/JaHuWe HOBBIX HPOrpaMM  JUIs
BBIOPAHHBIX MOJIENIEH.

5. Co6opka KOHCTPYKITUH «Cobakay.
Koncrpynposanue mozaenu no cxeme. Mamepenus,
pacdeTsl, TPOrpaMMHUpPOBaHUE MOJENIU. PermieHue
3a/ad.

6. COopka KOHCTPYKIIUMHU «JlaTumk mepemMenieHus
«Cobakay. KoncrpynpoBanue MO/IENH.
N3mepenus, pacueTsl, IPOrpaMMHUPOBAHHE
mozaenu. Pemedue 3agauy.

7. COopka KOHCTPYKIMU «JlaT4MK HaKJIOHA
«Cobakay. KoncrpynpoBanue MO/IEIH.
N3mepenus, pacueTsl, pOrpaMMHUpPOBaHKE
mozaenu. Pemedue 3agauy.

8. COopka Mojenel 1O  3aMbICIy  C
WCIOJIb30BAHUEM  JITaTYUKOB TEpPEMEIICHUs U
HakioHa. Co3laHue HOBBIX HIpOrpaMM Ui
BBIOpAHHBIX MOJIEJICH.

9. Co6opka KOHCTPYKIUHU «JIarymkay.
KoncrpynpoBanue monenu no cxeme. M3amepenus,
pacueTsl, mporpaMMupoBaHue Mojenu. Pernenue
3a/1a4.

34-37 HTrorosasi padora. 4

2.2. YciI0BUS peajiu3aliii NporpamMMmbl

[Iporpamma peanusyercst B yuyeOHoM kabuHere LleHTpa nudpoBBIX M T'yMaHHUTapHBIX
texHojoruit «Touka pocra», 00OpYIOBAaHHOM BCEM HEOOXOMUMBIM s 3(PPEKTHBHOTO
MIPOBEICHUS 3aHATUN:

- Komnblorep; oOCHOBHas KOHQUTypalusi COBPEMEHHOTO KOMIIbIOTepa oOecrednBaet
oOydaeMOMy MYIbTUMEANA-BO3MOXKHOCTH: BUJIEOU300paKEHUE U 3BYK.
- YerpoiicTBa [Uisi pydyHOTO BBOJAA TEKCTOBOUW MH(OpPMAIMKU U MaHUITYJIUPOBAHUS SKPAaHHBIMU
00BEKTaMU — KJIaBUATypa U MBIIIIb.
- YCTpoicTBa I PE3EHTALIUU: ITIPOEKTOP, IKPaH.
- JloxanpHas ceTh I 0OMEHa JaHHBIMU.
- Beixon B rnobanpHyto ceTh MIHTEpHET.
IIpoepammuvle cpeocmesa.
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- OnepanoHHas CUCTEMA.
- @ailnoBbIil MeHeKEp (B COCTaBE ONEPALIMOHHON CUCTEMBI WIIU AP.).
- UHTerpupoBaHHOe 0PHCHOE MPUIIOKEHHE, BKIIIOYAIOIIEE TEKCTOBBIM PEIaKTOp, pacTPOBBIA U
BEKTOPHBIA TpauuecKhe peJakTOphl, SJCKTPOHHbIE TaOMHIBI M CpPEACTBAa pa3pabOTKU
IIPE3CHTALNMN.
- [Iporpammuoe o6ecrieuenue Lego Education WEDO 2.0.
Hudakmuyeckoe obecneuenue:
- JIero-KOHCTPyKTOPBI.
- [Iporpammuoe obecnieuenue «Poboaad».
- IlepcoHanpHBII KOMIIBIOTED.

Kommnuieke opranu3anuoHHO-NeAarorn4eckux ycaoBui
3aHsATHS MPOBOJUT TEAror JOMOTHUTEIBHOTO 00pa3oBanus Bonkos B.A., oOpa3zoBanue
BBICIIIEE, TPOIIEHBI KypChl MOBBIILIEHUS KBATU(UKALIUU:
- (bemepanpHOE TOCYIaPCTBEHHOE aBTOHOMHOE yupekaeHne «PoH] HOBBIX (popM pa3BUTHS
obOpazoBanus» «[ MOKME KOMIIETEHIIUU MTPOCKTHOM EATEIbHOCTIY;

2.3. ®opMBbI ATTECTAUMU/KOHTPOJIA
B pe3ynbraTe 0CBOSHUS MPOTPaMMBI IPOBOJIUTCS TEKyIIas (110 UTOTaM MPOBEICHUS
3aHATHS) aTTecTamusl OoOydaromuxcs. VICIomb3yloTCsl CIEQyIoIHue OT/EIbHBIE METObI
OTCII©KUBaHUA U (PUKCAIMU pe3yJIbTaTOB.

1. Omnpoc

2. Ha6nroneHne

3. Tect

4, BrITlONHEHNE 3a1aHNS
5. 3amuTa NpoeKTa

Tekymmii KOHTPOJIb YpPOBHSI YCBOEHHUS MaTepuajia OCYIIECTBISETCS IO
pe3ysibTaTaM BBIMIOJHEHMS] Yy4YalllUMHCS TMPAKTUYECKUX 3aJaHui Ha 3aHsaTusax. [lo
OKOHYAaHUU HU3YYCHHS DPa3/IeNIOB KaXKIbIA ydalluicsl BBINOJHSET WHAUBUAYAJIBbHBIN WU
IPYNIOBOM MPOEKT B KaYeCTBE 3a4ETHON PaOOTHI.

2.4. OueHOYHbIEe MATEPHAJIBI

B pamkax peanuzaiuu nporpaMmbl HEOOXOJMMO IIPOBOJINUTH MOHUTOPHUHI Ka4eCTBA
YCBOCHHUSI yd4eOHOro Matepuaia. Ilo 3aBeplICHHMH H3YYCHHS KPYITHBIX TEMaTHYCCKHX
OJIOKOB MPOrpamMMbl OCYIIECTBIIICTCS TPOMEKYTOUHASI TUATHOCTUKA B Pa3IMYHBIX (hopMax:
TECTOBBIC 3aHSTHSI, BRICTABKU-KOHKYPChI, UTOTOBBIC TBOPYECKHUE PAOOTHI.

HrtoroBas arrecranusi MpoXoauT B ¢GopMe 3allUThl IMPOCKTA, MPU ITOM IPOCKT
MOXET OBbITh KaK WHIWBHIYaJIbHBIH, TaK M KOJUICKTUBHBIM. B Tabmune 1 mpencraBicHbI
KPUTEPHUHU OLICHKH HTOTOBOTO IIPOCKTA.

Tadauna 1 — Kpurepnu onileHKH HTOrOBOI0 MPOCKTA

3aJaHue BBINIOJIHEHO | 3aJaHHe BBIIMOJIHEHO
Kpurepun IOJTHOCTBIO YaCTUYHO
OLICHKH 3azaHue BBIIIOJIHEHO (umeroTcs (umeroTest
BBITTIOJTHEH U IIOJTHOCTBIO HE3HAUUTEIbHBIE CYLLECTBEHHBIE
IIpOEKTa MOTPEIIHOCTH ) HEJIOCTATKH )
Pesynprar Bricokuii ypoBeHb CpenHuil ypoBeHb Hu3zkuil ypoBeHb
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DOopMBI U KPUTEPUH OLIEHKH PE3YJIbTATUBHOCTU OIPEACIAIOTCS CAMUM II€aroroM u
3aHOCSITCSL B BEIOMOCTb, YTOOBI MOXXHO OBUIO OIPEAENIUTh OTHECEHHOCTh O0YYaroOIMXCsl K
OIJHOMY M3 TPEX YPOBHEH PE3yJIbTATUBHOCTU: BBICOKUN, CPEHUMN, HU3KUM.

2.5. Meroanveckue MaTepHuaJbl

B coorBerctBun c¢ CanlluH 2.4.4.3172-14 «CaHuTtapHO-31HJIEMHOJIOTHYECKUE
TpeOOBaHUSI K  YCTPOWCTBY, COJEPKAHUIO W  OpPTaHU3alMH  pEeXHMa PadOTHI
00pa30BaTebHbIX OpPraHU3aluil JONOJHUTEIBHOTO 00pa3oBaHus AeTei» (YTBEpKIEHbI
IIOCTAHOBJIEHHUEM [JIaBHOrO roCylIapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoil
Oenepannu ot 4 urons 2014 r. Ne 41 r. MockBa) Ha KaXJo€ 3aHITHE IO IPOrpaMMe
JIONIOJTHUTENIBHOTO oOpa3oBaHus oTBoauTcs 1 akanemuueckuit yac (40 MuHYT) C
00s13aTeIbHBIM NIEPEPHIBOM HAa TEMAaTHYECKyl0 (U3KYyIbTypHYIo nay3y. [lepemena mexnay
3aHSATUSAMH JOJDKHA COCTaBIATH He MeHee 10 MuHyT.

B nporiecce 3HakoMcTBa ¢ y4eOHBIM MaTEpUATIOM JOJIKHBI OBITH ITPECTABICHBI BCE
OCHOBHbIE TeMbl. Ha KaXJIoM 3aHSTHM yyalllMecs 3HAKOMATCS C HOBBIMH TEPMHUHAMHU,
MOHSITUSIMH, MPaBUJIaMU, TAKUM 00pa3oM, NMOCTETIEHHO OCO3HAIOT Ba)KHOCTh M3JIaraeéMoro
Marepuaia. Ha 3aHsaTusX HEoOXOAMMO OTTaJIKUBATHCA Ha paHee M3YUEHHBIM maTepuan u
JINYHbIE HAOJIOACHHUS yUallluXcs, BO BpeMs Oecesl He0OX0IUMO HCTO0JIb30BaTh HATJISIHbBIN
Matepuai ¢ 00CyX/I€HUEM YBUJIEHHOTO U MOJIBEJICHUEM UTOTOB.

2.6 Cniucok JuTepaTyphl 1JIM nejaarora:

1. ABtomatm3upoBaHHoe ycTpoiicTBO. I[lepBoPoGor. Kumra mns yuumrens. K kuwure
MpuaraeTcs KOMIIAKT — JUCK C BHUJICO(GUIbMaMH, OTKPBIBAIOIMMMHE 3aHsATHS 1o Teme. LEGO
WeDo, - 177 c., unn.

2. AcmonoB  A.I'. @opMupoBaHWE YHHBEPCAIBHBIX YUEOHBIX JEHCTBUM B OCHOBHOU
IIKOJIE: OT JeicTBUs K Mbiciii — MockBa: [Ipocsemenue, 2011. — 159 C.

3. Kaura yaurens LEGO Education WeDo (anekTpoHHOE 1mocooue)

4. KowmmnekTt metoauueckux marepuanioB «llepBopo6oT». MHCTUTYT HOBBIX TEXHOJIOTHIA.
5. Mup Bokpyr Hac: Kaura mpoekroB: YdueOHoe mocobOwue.- Ilepeckas ¢ anrn.-M.: UHT,
1998.

6. [IpumepHble mporpamMmbl MO0 BHEYPOUHOU NEATENLHOCTH ISl HaualnbHOU mikouiel (M3

ombiTa padoTel mo anpobanuu ®I'OC)/ aBr.-coct.: H.B. Tlorpe6oBa, O.H.Xuxusxosa, H.M.
Maneiruna, — Crasponosib: CKUIIKPO, 2010

7. Yexnosa A. B., Sxymxun II. A.«Koncrpyktoper LEGO DAKTA B kypce
nH(OPMALIMOHHBIX TeXHOJOTUH. BBeaenue B podorotexuuky». - M.: UHT, 2001 r.

8. WuTepHet pecypcsl

. http://www.lego.com/education/
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