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ABTOpP-COCTaBUTEB!
neaaror
JIOTIOTHUTEIHHOTO 00pa30BaHUs

2021 rog,

BBenenue
3a mocieqHHE TONIBI yCIEXH B POOOTOTEXHUKE M ABTOMATH3HPOBAHHBIX CHUCTEMaxX HW3MEHIIIM JHYHYIO H
nenoByio cepsl Hael xu3HH. CeroHs MPOMBIIIICHHBIC, 00CTYKUBAIOIIUE U JOMAIITHAE POOOTHI MIMPOKO HCHOIB3YHOTCS
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Ha OJlar0 JKOHOMHUK BEIYIIUX MHPOBBIX JEpKaB: BBITIONHSIIOT paboThl Oosiee a€mieBO, ¢ OOJbIIEH TOYHOCTHIO W
Ha&KHOCTBIO, YEM JIIOJH, UCIIONB3YIOTCS Ha BPEOHBIX U 370POBbS M OMACHBIX UIS XXKM3HU IPOU3BOJCTBaX. PoOOTHI
IIMPOKO UCTIONB3YIOTCS B TPAHCIIOPTE, B HCCIICIOBAHMIX 3EMIIM U KOCMOCA, B XHPYPTHH, B BOCHHOH NMPOMBIIUIEHHOCTH, TIPH
NIpOBEJICHNH J1Ta0OPaTOPHBIX UCCIIeA0BaHui, B chepe Oe30IacHOCTH, B MACCOBOM ITPOM3BOJICTBE ITPOMBIIUICHHBIX TOBAPOB U
TOBAapOB HApOAHOr0 MNOTpedieHus. PoOoTel mrparorT BcE Oojiee BaKHYIO pOJb B JKU3HM, CIIyXa JIIOASIM M BBIIOJNHSISA
Ka)XJOJJHEBHbIE 3a1a4i. VIHTEeHCHBHAs DKCIIAHCHSI MCKYCCTBEHHBIX IOMOIIHHMKOB B HAIlly HOBCEIHEBHYIO JKU3Hb TpeOyeT,
4yTOoOBl TMOJIB30BATENIM O0JaJall COBPEMEHHBIMU 3HAHUSMH B OOJNAcCTH yNpaBieHUs pPOOOTaMH, YTO IO3BOJUT OBICTPO
pa3BHBaTh HOBBIE, YMHBIE, Oe30nacHble U 0o0Jiee MPOABHHYTHIC aBTOMAaTU3UPOBAHHbBIE U POOOTU3UPOBAHHBIE CHCTEMBL.

B mocnennee necsiTuiieTHe 3HAYMTENBHO YBEIMYMIICS WMHTEpEC K 00Opa3oBaTelIbHOW poOOTOTEXHHKE. B IIKOIBI
3aKymarTcs HOBoe ydeOHoe obopymoBaHme. PoOoToTexHHMKa B 00pa3oBaHMM — 3TO MEXIUCHUIUIMHAPHBIC 3aHATHA,
HHTETpUpyIOMmue B cebe HayKy, TEXHOJIOTHIO, HWHKeHepHoe penmo, Matematuky (Science Technology Engineering
Mathematics = STEM), ocHOBaHHBIC Ha aKTHBHOM OOyUYeHHH ydamuxcs. Bo MHOTHX BEIyIINX CTpaHaX €CTh HAIIMOHAJIHHBIE
mporpamMmsl 1o pa3Butiio IMeHHO STEM o0pa3zoBanmsa. PoboToTexHIKa MpeACcTaBiseT yJalIMMCcs TeXHOIOTHH 21 Beka,
CHOCOOCTBYET Pa3BUTHIO MX KOMMYHHKATHBHBIX CIIOCOOHOCTEH, pa3sBHBAET HABBIKM B3aMMOJACHCTBUS, CaMOCTOSTEILHOCTH
IIPY TIPUHSATHH PEIICHUH, PacKpbIBaeT MX TBOPYECKUH MOTeHIMad. JIeTH ¥ MOAPOCTKH JIydllle NOHMMAIOT, KOT/Aa OHHU YTO-
00 CaMOCTOSITENFHO CO3/A0T MM M300peraroT. Takylo cTpareruio oOy4deHUs] OMOTaeT peajn30BaTh oOpasoBaTeNbHast
cpena Jlero.

Hoseie ®T'OC TpeOyroT 0CBOCHUSI OCHOB KOHCTPYKTOPCKOW M NMPOEKTHO-HUCCIIEIOBATENbCKOM NESTENbHOCTH, U
MPOrpaMMBI 10 POOOTOTEXHHUKE TTOJHOCTBIO YAOBJIETBOPSIOT 3TH TPEOOBAHHMSI.
IMosicuuTenbHas 3anucKa

JanHas mporpamMma 10 POOOTOTEXHHWKE  HAYYHO-TEXHHYECKOH HANpaBICHHOCTH, T.K. TaK KakK B Halle BpeMs
PpOOOTOTEXHUKH U KOMITBIOTEPU3AINH, peOCHKAa HEOOXOIUMO YUUTh PelIaTh 3a/1a4i C IOMOIIBI0 aBTOMATOB, KOTOPHIE OH CaM
MOXET CIpPOEKTUPOBATh, 3allMLIaThb CBOE pELICHHE W BOIUIOTUTh €r0 B PEATbHOM MOJAENH, T.€. HENOCPEACTBEHHO
CKOHCTPYHUPOBATh U 3alpOrpaMMHUPOBATh.

AKTyalbHOCTh Pa3BUTHsSL 3TOM TEMbI 3aKIIOYAeTCsl B TOM, YTO B HACTOSIIMA MOMEHT B Poccuum pas3BuBaroTcs
HAHOTCXHOJIOTHH, 3JCKTPOHHKA, MEXaHWKa W MporpamMmupoBanue. T.e. co3peBaeT OnarojatHasi MO4YBa JJIsl Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH U pOOOTOTEXHUKHU. Ycnexu cTpanbl B X XI Beke OyayT OmpenesiiaTh He MPUPOTHBIC PECYpCHI, a
YPOBEHb HMHTEJJICKTYaJbHOTO MOTEHLMANA, KOTOPBI OIpEAeNsaeTCsl YPOBHEM CaMbIX MEPENOBBIX HA CETOJAHSUIHUN J1E€Hb
TEXHOJIOTUH.  YHHUKaIBHOCTh  00pa30BaTeIbHOW  POOOTOTEXHHUKU  3aKIIOYaeTCs B BO3MOXXHOCTH  OOBEIUHHUTH
KOHCTPYHUpPOBaHHE H MPOrpaMMHPOBAHHE B OJHOM KypC€, YTO CIOCOOCTBYET HWHTETPUPOBAHUIO MPEIOJaBaAHHS
WHPOPMATUKH, MAaTEeMAaTHKH, (PU3HMKH, UYEpUCHHSA, CCTECTBCHHBIX HAayK C pPa3BUTHEM HWH)XCHEPHOTO MBIIUICHUSA, 4Yepe3
TEXHUYECKOE TBOPUECTBO. TEXHUYECKOE TBOPUYECTBO — MOILIHBIA MHCTPYMEHT CHUHTE3a 3HAHWM, 3aKJIaJAbIBAIOIIUI IPOYHBIE
OCHOBBI CHCTEMHOTO MBIIUICHUS. Takum 00pa3oM, WH)XEHEpHOE TBOPYECTBO W JIa0OpaTOpPHBIC HWCCICAOBAHUA —
MHOTOTpaHHAasA ACSATEIBHOCTh, KOTOpas TOJDKHA CTATh COCTABHOM YaCThIO IIOBCEIHEBHON JKU3HU KaXKJOTO 00YJaroOIIeToCs.

[Memarormueckas 1enecoo0Opa3HOCTh 3TOW MPOTPAMMBI  3aKJIFOYAECTCS B TOM YTO, OHA SBIACTCS IIEIOCTHOH U
HETIPEpEIBHOH B TEYEHUHM BCErO Ipollecca OOyYeHUs, W IMO3BOJSACT IIKONBHUKY IIAr 3a IIaroM pacKpeBaTe B cebe

TBOpPUYECKHE BO3MOXXHOCTH W CaMO peajM30BaThCsi B C COBPEMEHHOM MHpe . B mpoiecce KOHCTPYHPOBaHUS H
NpOrpaMMHpPOBAHUsl  JI€TH  IOJydYaT JOMNOJIHUTEIbHOEe o0pa3oBaHHe B 00jacTH (DU3HMKM, MEXaHHKHU, DJIEKTPOHUKH U
nHpopmaTuk.

Hcnonb3oBanue Jlero-KOHCTPYKTOPOB BO BHEYPOYHOI JAEATENFHOCTH IOBBIIIAET MOTHBAIMIO YYAIIUXCS K
00y4eHUI0, T.K. MPH ITOM TPeOYIOTCS 3HAHHS NMPAKTUUECKH M3 BCEX YUEOHBIX TUCLUIUIMH OT UCKYCCTB M HCTOPHUH JIO
MaTeMaTHKH W €CTECTBEHHBIX HayK. MeXIpeAMEeTHBIE 3aHATHS ONUPAIOTCS Ha €CTECTBEHHBIM HHTEpec K pa3paboTke u
MOCTPOMKE pa3nU4HbIX MeXaHu3MOB. OpHoBpeMeHHO 3aHsATHA JIEI'O kak Hemb3s Jiydlle NOAXOIAT JUIl U3y4EHHs OCHOB
ITOPUTMU3ALMH U IPOrPaMMHUPOBAHUS

Pabota ¢ obpasoBarenbHbIME KOHCTpYKTOpamMun LEGO mnosBossier mkoiabHHMKaM B (opMme HMO3HABATENBHOM HIPHI
y3HaTh MHOTHE BaXKHbIE HJEM M DPa3BUTh HEOOXOAWMBIC B AanbHEWINeH >XM3HM HaBBIKM. [IpM mocTpoeHHMM MoJenu
3aTParuBaeTCsl MHOKECTBO

npoOiieM W3 pa3HBIX 00jacTeld 3HAHWS — OT TEOPUH MEXAHWKHM A0 IICUXOJOTMH, — YTO SBISETCS BIIOJIHE
€CTECTBEHHBIM.

OueHb BaKHBIM INIPEJICTABIISETCS TPEHUPOBKA PabOTHI B KOJUIEKTHBE M PAa3BUTHE CAMOCTOATEIBHOTO TEXHHUECKOTO
TBOpPYECTBA.

W3ydas mpocTble MeXaHHM3MBI, pebsTa ydarcs paboTaTh pykamMu (pa3BUTHE MENKHX M TOYHBIX JBIDKEHHH),
Pa3BUBAIOT JIEMEHTApHOE KOHCTPYKTOPCKOE MBIIUICHNE, (haHTa3UI0, N3YyJaloT MPUHINIBI PA0OTH MHOTHX MEXaHHU3MOB.
[IpenogaBanue Kypca IpejroyiaracT HCIOJIb30BaHWE KOMIIBIOTEPOB M CHEIMAIbHBIX HHTEP(EHCHBIX OJIOKOB
COBMECTHO C KOHCTPYKTOpamH. BakHO OTMETHTb, UTO KOMIIBIOTEP UCIIONB3YETCA KaK CPEACTBO YNPaBIECHUS MOJENBIO; €ro
UCIIONIb30BAaHKE HAIIPABJIEHO Ha COCTABJICHUE YNPABISIONINX aJrOPUTMOB JJIsI COOpPAaHHBIX MOJEJICH. Yyaliecs 1ojry4aioT
npe/cTaBiIeHne 00 OCOOEHHOCTSIX COCTaBJICHHS MPOTpaMM YIPABJICHHS, aBTOMATH3allMM MEXaHW3MOB, MOJICIMPOBaHUHU
PpaboTHI CUCTEM.
Lego no3Bomster yyamumcs:
COBMECTHO 00YyJaThCs B paMKax OJHOM OpHrasr;



pacnpenenaTs 00I3aHHOCTH B CBOel Opurane;
MIPOSIBIISATE TIOBBIIIICHHOE BHUMAHKE KYJIbTYPE M STHKE OOIICHNS;
TIPOSIBISATE TBOPYECKHUH MOIXO/ K PEIICHUIO IOCTABICHHON 3a/1a4H;
[ co3maBaTh MOJIEIH PeanbHbIX 00BEKTOB U IPOLIECCOB;
['| BUIETh peasIbHbIH pe3yabTaT cBoed paboThI.
Bospact netell, y4acTBYIOIUX B peajH3alliy JaHHOW JOMOJHUTEIbHONH 00pa3oBaTesbHOM IIPOrpaMMBbl KOJIeOIeTCs
ot 10 10 14 net. B KONJIEKTUB MOTYT OBITH IIPHHATHI BCE JKENAIOIINE, HE MMEIOIINE IPOTUBOIIOKA3aHHUH 110 3I0POBBIO.
Cpoku peanus3alyy NporpaMmsl 2 roja.
Pexxum paborsl, B Henemo 1 3ansTre mo 2 yaca. YacoBas Harpyska 70 4acos.
Hesan: oO0ydeHHE BOCIHTAHHHUKOB OCHOBaM pOOOTOTEXHHKH, IPOTPaMMHPOBaHUs. Pa3BuTHE TBOpYECKHUX
crocoOHOCTEH B mporiecce KOHCTPYUPOBAHUS B IPOSKTHPOBAHUS.
3agaumn:
Oo6yuarommue:
- IaTh NIePBOHAYAIIFHBIC 3HAHUS O KOHCTPYKIMH POOOTOTEXHUYECKUX YCTPOICTB;
- HAYYUTh TpHeMaM COOpPKH U IPOrpaMMHUPOBaHMsI POOOTOTEXHUYECKUX YCTPOHCTB;
- c(opMHUpPOBATH OOIIEHAYYHBIE U TEXHOJIOTMYECKUE HABBIKM KOHCTPYUPOBAHUS U IIPOSKTHPOBAHUS;
- 03HAKOMUTb C NPaBWIaMH 0€301acHOI pabOTHl ¢ MHCTPYMEHTaMU
BocnursiBarmmue:
- (hopMHpOBaTh TBOPUECKOE OTHOILICHUE K BBHINOJIHIEMOH pabore;
- BOCIIUTBIBAaTh yMEHHE paboTaTh B KOJJIEKTUBE, 3G HEeKTHBHO pacipenensiTh 00sS3aHHOCTH.
PaspuBaromue:
- pa3BUBaTh TBOPYECKYIO HHUIIMATUBY U CAMOCTOSTEIHHOCTE;
- pa3BUBaTh INCHXO(U3HUOJOTHUYCCKHE KAadecTBa YYCHHUKOB: IIaMATh, BHHMAaHHUE, CIIOCOOHOCTH JIOTHYCCKH
MBICTIHTh, aHAJH3MPOBATh, KOHIICHTPUPOBATh BHIMAaHUE HA TIIABHOM.
- Pa3BuBaTh yMeHUs H3MIaraTh MBICITH B YeTKOW JJOTHYECKOH MOCIIEOBATEIFHOCTH, OTCTANBATE CBOIO TOUKY
3peHMS, aHATM3HPOBATH CUTYAIHIO U CAMOCTOSITEIFHO HAXOAUTh OTBETHI HAa BOTIPOCHI ITyTEM JIOTHUSCKUX PACCYKICHUM.
MarepuajbHbie pecypcbl:
1. HaGopsi Jlero - KOHCTPYKTOPOB:
2. Lego Mindstorms NXT — 7 na6opos
3. Habop pecypcHbiii cpennuii — 4 Habopa
4. IIporpammuoe odecrnieuerne IlepoPodor NXT 2.0
5. PykoBonctBo none3oBatens [leppoPo6or NXT 2.
6. JlaT4mky OCBEMIEHHOCTH — 7 IIIT.
7. 3apsaaHble ycTpoiicTBa — 7 IMT.
8.APM yuutens (KOMITBIOTED, IPOCKTOP, CKAHEP, IPHUHTEP)

MMPOTHO3UPYEMBI PE3YJIBTAT
ITo okoH4YaHUIO Kypca 00y4YeHUs ydaniuecs JODKHbI
3HATD:
-mpaBuyia 6e3omacHor paboThl;

-OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpoB JIEI'O;

-KOHCTPYKTHBHbBIE 0COOCHHOCTH Pa3NUYIHbIX MOJIeNeil, COOpy>KEeHHUI 1 MEXaHU3MOB;

-KOMITBIOTEPHYIO CpEe/y, BKIIIOUAIONIYIO B ce0s Tpad)uuecKuii 361K IPOrpaMMHUPOBAHHS;

-BUJIBI MOJBU)KHBIX u HETIOABIKHBIX COEIUHEHUN B KOHCTPYKTOPE;
OCHOBHBIE ITPUEMBI KOHCTPYHPOBAHHUS pOOOTOB;

-KOHCTPYKTHBHBIE OCOOEHHOCTH PA3JIMYHBIX POOOTOB;

-Kak nepenasatb nporpaMmmsl B RCX;

-TIOPSIJIOK CO3JJaHNUS aJITOPUTMA IPOTPaMMBI, ISHCTBHUSA POOOTOTEXHHUIECKNX CPEJICTB;
-KaK MCIIOJIB30BaTh CO3/JaHHbIE TPOrPaMMEI;

-CaMOCTOSITETIbHO ~pemaTh TEXHHYECKHEe 3aJadd B IIpollecCe KOHCTPYHPOBAHHA pOOOTOB (IUTaHUPOBaHME
MPEACTOSIINX JEHCTBUHA, CaMOKOHTPOJb, NPHUMEHATH IIOJyYCHHbIE 3HAHWSA, INPUEMBI M OIBIT KOHCTPYHPOBAaHUS C
HCTIOJIb30BaHUEM CIEIHATBHBIX 3JIEMEHTOB, M JPYTHUX O0BEKTOB H T.1.);

-CO371aBaTh PEaNbHO JCHCTBYIONINE MOJENN pPOOOTOB MPH MOMOIIHM CIEIHAIbHBIX 3JIEMEHTOB IO pa3paboTaHHOU
cxeme, 10 cOOCTBEHHOMY 3aMBICITY;

-c03/1aBaTh IPOrpaMMbl Ha KOMITBIOTEPE JUISl Pa3IMYHBIX POOOTOB;

-KOPPEKTUPOBATH ITPOTPAMMBI TP HEOOXOJUMOCTH;

YMETb:
-[IPUHUMATh WM HaMe4aTh Y4eOHYIO 3a/1a4y, €€ KOHEUHYIO 11eJb.
- IPOBOJIUTH COOPKY POOOTOTEXHUYECKUX CPENCTB, ¢ mpumMeHeHneM LEGO koHcTpyKTOpOB;



- CO3JaBaTh IIPOTPAMMBI Ul POOOTOTEXHUIECKUX CPEICTB.

- IPOTHO3UPOBATH PE3YJIBTATHI PAOOTHL.

- IVIAHWPOBATH XOJ BHITIOIHEHUS 33JaHHSL.

- PalIOHAIBHO BBITIOJIHATH 33/JaHUE.

- PYKOBOJUTB pabO0TOH TPYIITBI MU KOJUIEKTHBA.

- BBICKa3bIBAaThCS YCTHO B BUJIE COOOIIEHUS WU TOKJIAA.

- BBICKa3bIBAaThCS YCTHO B BUJIE PELIEH3UU OTBETA TOBApHUIIIA.

- IPE/ICTABIISATH OAHY U Ty K€ HH(POPMAIHIO Pa3IMYHBIMU CIIOCO0aMHU

MEXAHHN3M OTCJIE)KUBAHUSA PE3YJIBTATOB

- OJIMMITHAIBI;

- COPEBHOBaHHS;

- yueOHO-HCCIIeIOBATEIBCKUE KOH(pEPEHITHH.

-IIPOCKTEL.

- IOATOTOBKA PEKJIAMHBIX OYKJIETOB O IPOJIeTIaHHOH paboTe;

- OT3BIBBI [IPEIOAABATENS. U POJMTENICH YIEHUKOB Ha CANWTE MIKOJIBI.

JesitesqibHOCTH M0 peasm3anun [Iporpammel

B mepBbiii rog 00ydeHus aaeTcs HEOOXOaMMasi TeopeTHUYecKas U mpakTudeckas 0as3a, GOpMHPYIOTCS HaBBIKU
paboThI ¢ koHcTpykTopoM LEGO NXT Mindstorms 9797, ¢ npuHIMIIaMu pabOThI JaTYMKOB: KacaHHsI, OCBEIIEHHOCTH,
paccTosHuUS. Ha ocnoe mporpammer LEGO Mindstorms Education NXT 2.0 mxoidpbHHKH 3HAaKOMSTCS € OJIOKamMH
KOMITBIOTEPHOW MPOTpaMMBI: AWCIUICH, IBIDKCHHE, LUKJ, OJNOK MaT4MKOB, OJOK mepeximodartenci. [lox pykoBomcTBOM
mesiarora, a 3aTeM M CAMOCTOSTEIBHO IUINYT IPOTPaMMBI («IBIDKCHUE «BIEPEA-HA3AA», «IBIDKCHHE C YCKOPCHHEM,
«poOOT-BOTUOK», «BOCBMEPKA», «3MEHKa», «IIOBOPOT HA MECTE», «CIHUPANb), «IapKOBKa», «BBIXOA W3 JIAOMPUHTaY,
«OBWKGHUE TI0 JUHHW».  [IpoeKTupyroT poOOTOB M NPOrpaMMHUPYIOT HX. [ O0TOBAT pPOOOTOB K COPEBHOBAaHMSIM:
«Kerenbpunr», «JIBmxeHue M0 JUHANY, «CyMo».

Bropoii rox o0y4eHus npennonaraeT pacliipeHue 3HAaHWH M yCOBEPLICHCTBOBAHUE HABBIKOB PabOTHI C
koHcTpykropom LEGO NXT Mindstorms 9797. Vuammecs usydator nporpammy Robolab, Komauasr BusyanbHOTO si3bIKa
nporpammupoBanus Lab View. Pabota B pexxume ympasieHue-ypoBeHb 1,2,3,4. Pabora B pexkume KoHcTpyupoBaHwms-
ypoBeHb 1,2,3.4. Ha ocHOBe 3THX mporpamMM IpOBOJIAT IKCIHEPUMEHTHI C MOJIENSIMH, KOHCTPYUPYIOT U TNPOEKTUPYIOT
poboTOTEeXHUUECKHE U3/ienusi (POOOTHI ISl COPEBHOBAHUI, POOOTHI TIOMOIIHUKU B OBITY, pOOOTHI MMOMOLIHUKU B CHOPTE M
T.1.)

Y4eOHo-TeMaTHYeCKOe IUIAHUPOBAHUE
(1 rox oOyueHwus)

Ne Tema 3anHsaTHH Konnu. yacos
o\ Bcero Teopus IIpaxTrka
i
1. Bronnoe 3ansitue. OcHOBBI paboThl ¢ NXT. 2 2
2 Cpelia KOHCTPYUPOBAHHUSI - 3HAKOMCTBO C JACTaSIMU 6 3 3
KOHCTpPYKTOpa.
3 CnocoObl  mepenaun  jABWKeHHs.  [loHATHS O 5 2 3
peIyKTOpax.
4 ITporpamma Lego Mindstorm. 8 4 4
5 ITonsiTe KOMaH/bl, IpOrpaMMa U IPOrpaMMUPOBAHNE 8 4 4
6 Hucruteit. Mcnonp3oBanue nucruiest NXT. 6 3 3
Co3llaHue aHNMMalMu.
7 3HAaKOMCTBO C MOTOpaMH M JaT4uKaMH. TecTHpoBaHHE 6 3 3
MOTOPOB U JIaTYHKOB.
8 Cbopka npocreiimero podora, 1o 8 4 4
MHCTPYKIIHH.
9 [Mporpammuoe  obecnieuenne  NXT.  Coznanue 6 3 3
IpocTeIel IPorpaMmBbl.
1 VYnpasiaeHue OJHUM MOTOpPOM. JIBHxeHue BHepén- 6 2 4
0 Hazaj
Hcnonp3oBanne komaHabl « Koy
3arpy3ka nporpamm B NXT




1 CamocrosTebHas TBOpPYECKasi paboTa ydJamuxcst 6 2 4
1
1 VYnpasnenne nByms Motopamu. E3nma mo kBampary. 3 1 2
2 ITapxoBka
Hroro 70 33 37
KajennapHo-temaTnueckoe IaHHPOBaHHe
(1rox o0yuyenus)
OcHoOBHBIE BONIPOCHI IInanupyembie pe3ybTaThI
= Te | paccmarpuBaeMble Ha IIpenMeTrHbIe MertanpeaMeTHbIe JInyHOCTHBIE
% Ma ypoKa ypoke
Brognoe Pacckas 0 passutnu | [IposBreHue Cobnronenne HopM U | Bragenne
1-2 3aHATHE. pPOOOTOTEXHUKH B MHPOBOM | TTO3HABATEIHHOTO TIPaBUII KyIbTypHl | KOZaMHU u
OcHOBBI cooO0IIecTBe U B YaCTHOCTH B | MHTEpeca u | Tpyna METOaMH YTCHHS
pabdotst ¢ | Poccum. aKTHBHOCTH B u criocobam
NXT. [Toxkas BUIIEO | JaHHOU o0iacTH rpaduIecKoro
poiMkoB 0  poboTax H MIpeICTaBICHUS
POOOTOCTPOCHHH.
[IpaBuna TEXHUKHU
0€3011acCHOCTH.
Cpena TBo#t koHCTpyKTOp (cocTaB, | PasButue AnroputMmusupoBaHH | [ImanupoBanue
3-5 KOHCTPYUPO | BO3MOKHOCTH) TPYIOIO0uUS u | oe [JJAHUPOBAHUE | TEXHOJIOTMYECKOT
BaHMSA - - OCHOBHBIE [ETaIN | OTBETCTBEHHOCTH nporecca 0 Tpouecca H
3HAKOMCTBO | (Ha3BaHME M Ha3HAUCHHE) 32 Ka4yecTBO CBOEH | MO3HABAaTENbHOMN Tporecca Tpyaa.
C IETAIAMH - Jlatankn | nesTensHOCTH TPYZOBOH
KOH | (Ha3HaueHHe, €INHUILIBI JeATEIbHOCTH.
CTPYKTOpA. N3MEPEHNS)
- JIBurarenu
-  MukpokoMnbrOTEP
NXT
- AKKYMYJISTOD
(3apsika, UCTIOJIL30BaHNUE)
HasBanus "
Ha3HAYEHUs JieTalleH
- Kax npaBunbHO
PasJIOKHTH JieTanu B Habope
Crroco0sbr 3yOuateie  mepemaunm, wux | CoueraHue BupryansHoe u IIposiBnenue
6-8 nepenadn Buzbl. [Ipumenenne 3y0uaTeix | oOpasHOTro u HaTypHOE TEXHUKO-
JIBIDKCHUSL. repesiad B TEXHHKE. JIOTHYECKOTO MO/JIETTMPOBAHNE TEXHOJIOTHYECKOT
IMonsatuss o Paznunsie BUJBI | MBIIIJICHUS B | TEXHHYECKUX 0 MBIIUICHUS TpU
penykTopax. | 3y0uaThix KoJIeC. | mporecce 00BEKTOB OpraHu3aIu
IIepenarounoe uucno. JIESATEIBHOCTH. cBoel
JIeSITeTIbHOCTH.
IIporpamma | 3nakomcTBO ¢  3amyckoMm | KonTpomns AnroputMmusupoBanH | IIposBienue
9-10 Lego IpoOTrpamMMblI, €€ MPOMEXKYTOYHBIX H | O€ IJJAHUPOBAHKE | MO3HABATCIIBHBIX
Mindstorm. Wurepdeiicom. KOHEYHBIX npotiecca HUHTEPECOB u
Komangpl, mHamuTpsl | pe3ynbTaToB TpyAa | MO3HABATENBHOU AKTUBHOCTH B
HHCTPYMEHTOB. [0 YCTAaHOBJIEHHBIM | TPYJOBOM TEXHOJIOTHUECKOH
Honxnrouenne NXT. | xpurepusam. JIESATEIBHOCTH. JIeSATEINBHOCTH.
IonsTue BusyanbsHsie s3piku | IIposiBneHue AnropurMusupoBaHH | Bnanenue
11-14 KOMaH/1bl, MPOTPaMMHUPOBAHUS. M03HABATEIHLHOTO oe [JIJAHUPOBAHUE | KOJIaMU u
mporpaMMa Paznensr HHTEpeca U | Tporecca METOAAMHU YTEHUS
u IIPOTPaMMEI, YPOBHH | aKTUBHOCTH B | MO3HABATENHHON " cocobam
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MPOrpaMMHUpP | CIIO)KHOCTH.  3HAKOMCTBO C | JaHHOU oOiacTu TPYIOBOH rpaduyueckoro
OBaHHE RCX. TIlepemawa wu 3amyck JIeATEeITLHOCTH. TIpeJCTaBICHUS
MIPOTPaMMEL. OxHo
HHCTpYMEHTOB. M300paxenne
KOMaHJ B IporpaMme U Ha
CXeMe.
Jucnen. Hucrmuiei. Hcnons3oBanue | Coueranue AnroputMmusupoBanH | IIposBnenue
15-16 | Ucnome3oBa | aucrmest NXT. 00pazHoro u | oe IUTAHUPOBAHUE | TEXHHUKO-
HHUE AucCIuIes Co3faHue aHUMAIUK. | JOTMYECKOTo nporecca TEXHOJIOTHUECKOT
NXT. MBIIIJICHUS B | MO3HABATEIbHOM O MBIIIJICHUS TIPH
mporiecce TpyZHOBOU OpraHU3aIAN
JeSITeIbHOCTH JEeSITeIBHOCTH. cBoei
JIeSITeTPHOCTH
3rakomctBo | CepBomBHraTenb. YcTpoiictBo | PasBurne CornacoBanue u | IlpoeneHue
17-19 C MOTOpaMH | W MPUMEHEHHE. TeCTUpOBaHNE | TPYAOIIOOHS U | KOOpAUHALMS HEOO0XOIUMBIX
u (Try me) - Motop - JIaTuuK | OTBETCTBEHHOCTH COBMECTHOM OIIBITOB u
JaTYMKaMH. | OCBEIIEHHOCTH -  JlaTumk | 3a KayecTBO CBOEH | TpynOBOI UCclieI0BaHUH
3Byka - JlaTuMk KacaHus - | JeATEIBHOCTH JeSITeIbHOCTH c | mpu
VYbTpa3ByKOBOM  JaT4UK JIpYyruMu €€ | IPOEeKTUPOBAHUU
Crpykrypa wmeHro NXT - Y4YaCTHUKAMH. 00BEKTOB TpyAa
CHsaTue NIOKa3aHUuU c
JIaTYNKOB (view)
TectupoBanme MOTOPOB U
JATYIKOB.
Co6opxka Co6opxka MOJEIU no | Pasurue AnropurMuszupoBaHH | [lnanupoBanue
20-23 HOPOCTEHUIETr | TEXHOJIOTMYECKHM KapTaM. TPYHOIOOUs u | oe TUTAHUPOBAHUE | TEXHOJIOTHICCKOT
0 pobora, mo | CocraBieHHe MPOCTOH | OTBETCTBEHHOCTH mporecca 0 Tmpomecca U
WHC | IpOTpaMMBI  IJII  MOJEJH, | 332 Ka4eCTBO CBOCH | IMO3HABAaTEIHHO mporecca  Tpyaa.
TPYKLIUH. HCTIONB3Ys BCTPOCHHBIE | JESITEIbHOCTU TpyZROBOH dopmHpOoBaHHe
BO3MOXKHOCTH NXT JIEeATEIILHOCTU paboueii rpymsI
(mporpamma u3 TK + 3amanus
Ha IIOHUMaHHE MPUHIUIIOB
CO3/1aHUs IPOrpaMM)
IIporpammu | CocraBienue npocteix | Bragenue AnropurMuszupoBaHH | [lnmanupoBanue
oe porpaMM TII0 JIMHEHHBIM U | alTOpUTMaMHU oe TUTAHUPOBAHKE | TEXHOJIOTHIECKOT
24-27 obecIieueHd | IICEBIOJIMHENHBIM pelIeHnsT TEXHUKO- | Mpouecca 0 Tmpolecca H
e NXT. | anropurmam. TEXHOJIOTHYECKUX MO3HABATEIHHO mporiecca TpyJa.
Co3snmanue 3a7a4 TPYJAOBOH
npocTeien JIeSITEIbHOCTH
MPOTPAMMBI.
Yupasnenue | J[BukeHue Brepeéa-Hazaz Brnanenue CamocTosTenpHast IIposiBnenue
OJTHUM Hcnonp30BaHue KOMaHABI « | aJrOpPUTMaMH OpraHu3aIHs U | TEXHHUKO-
28-30 | MoTOpOM. Knny pELIeHUs] TEXHUKO- | BBIMOJIHEHUE TEXHOJIOTHYECKOT
3arpy3ka nporpamm B NXT TEXHOJIOTHYECKUX TBOPUYECKHUX paboT O MBIIUIEHUS IIpU
3a1a4 OpraHu3aIu
cBOE
JIeSITeTbHOCTH
Camocroste | CamocrosiTenbHas TBopueckas | Bmanenue [InanupoBanue PazButne
31-32 JbHAA pabora yyanmxcs criocobamu TEXHOJIOTHUECKOTrO TPYIONMIOOUST |
TBOpYECKas Hay4YyHOH npouecca U | OTBETCTBEHHOCTH
pabora OpraHu3aliy Tpyaa | Impolecca Tpyia. 3a KauecTBO
yJaimxcs CBOEH
JIeSITETbHOCTH.
VYmupasnenne | Ynpapnenue npyms moropamu | CouetaHue IInanupoBanue PazButue
33-35 JIBYMSI C IMIOMOILBIO KOMaHabl JKau 00pa3HOTO U | TEXHOJIOTHYECKOrO TPYAOIIO0US "
MOTOpaMH. . Vcnonp30BaHue | JTOTHYECKOTO mporecca 1 | OTBETCTBEHHOCTH
E3na MO | MAINTPBl KOMAHI W OKHA | MBIIIJICHUS B | mporiecca Tpyna. 3a Ka4yecTBO
KBaJpary. Junarpammbl Tpo1ecce cBoei




INapxoBka . Vcnonb3oBaHue | IeATEIEHOCTH. JesATeIEHOCTH.
HaJUTPBI HHCTPYMEHTOB

* 3arpy3ka mporpamMm
B NXT

Oco0eHHOCTH METOAMKHU 00y4eHH s

Y4ueOHO-BOCTIMTATENIFHBIA IPOIIECC HANpaBJIeH Ha pa3BUTHE INPHUPOJAHBIX 3aJaTKOB JETEH, Ha pealn3aluio uX
uHTEpecoB U crnocoOHocTed. Kakmoe 3ansTHe oOecrieunBaeT pa3BUTHE JIMYHOCTH pebenka. [lpu muanupoBaHuM u
MIPOBEJCHUH 3aHATHH NPUMEHSETCS! JINYHOCTHO-OPUEHTHPOBAHHAS TEXHOJOTHsl OOY4YEHUs, B LIEHTPEe BHUMaHHS KOTOPOM
HEMOBTOPUMAs JIMYHOCTh, CTPEMSINAACS K pPeaau3allid CBOMX BO3MOXHOCTEH, a TaKXKe CHCTEMHO-IEATEIIbHOCTHBIA METOH
00yUeHMS.

JanHast mporpaMMa J10IyCKaeT TBOPUYECKHUH, UMIIPOBU3UPOBAHHBIN MOAXOA CO CTOPOHBI IETEH U meaarora Toro,
YTO KacaeTcs BO3MOXHOM 3aMEHBI NOpPAAKA paslena, BBEICHUS IONOTHHUTENBHOTO MaTephalla, METOIUKH HpPOBEICHHS
3aHATHH. PyKOBOICTBYSICH AaHHOM NHPOrpaMMOMN, MEAAror MMEET BO3MOYKHOCTh YBEIHYUTH MM yYMCHBIINTH OOBEM H
CTENIeHb TEXHMYECKOH CIIOKHOCTH MarepHaja B 3aBUCHMOCTH OT COCTaBa TPYNIbI M KOHKPETHBIX ycioBHi pabotsl.Ha
3aHATHAX KpykKa «POOOTOTEXHHMKa» HCHONB3YIOTCS B TIpolecce OOYYeHHs OudaKkmuyeckue uzpol, OTIMYUTEIBHOM
0COOCHHOCTBIO KOTOPBIX SBJISICTCS OOYYCHHE CPEACTBAMHU AKTUBHOW M HHTEPECHOW IJIsl JACTEH WIPOBOH JCSITEIBHOCTH.
JluakTHYECKUE UTPBI, UCIIOJIb3yeMbIe Ha 3aHATUAX, CTIOCOOCTBYIOT:

- Pa3BUTHIO MBbIINIJICHUSA (yMeHI/Ie JAO0Ka3bIBaTb CBOIO TOYKY 3PCHHUA, aHAJIM3UPOBATH KOHCTPYKIMH, CPABHUBATDH,
TCHEPUPOBATh HJICH M HAa WX OCHOBE CHHTE3MPOBATh CBOM COOCTBEHHBIC KOHCTPYKIIUH), PEUH (YBEIHUCHHE CIOBApHOIO
3amaca, BEIpabOTKa HAyYHOTO CTHIIS PEYH), MEJIKO MOTOPHKH;

- BOCIIUTAHUIO OTBETCTBEHHOCTH, aKKypPaTHOCTH, OTHOIIEHNUS K ce0e KaK CaMOpEaTn3yIOMEeHCs! TNIHOCTH, K APYTUM
JIOZAM (IIPEKAE BCETO K CBEPCTHUKAM), K TPYY.

- 00y4YEeHUIO OCHOBAM KOHCTPYHPOBAHHS, MOJICIIMPOBAHIS, aBTOMAaTHIECKOTO YIIPABICHHS C IIOMOIIBIO KOMITBIOTEPA
1 (OPMHUPOBAHHIO COOTBETCTBYIOINX HABBIKOB.

B cBs3u C mOSIBICHWEM W Pa3BUTHEM B IIKOJIE HOBOW KPY)XKOBOH paboThl — «P0OOOTOTEXHMKAa» - BO3HHUKIIA
HEOOXOAMMOCTh B HOBBIX MeTO/IaX CTHMYJIMPOBAHMSI U BO3HATPAXK/CHUS TBOPUECKOM paboThl yyamuxcs. s qoCTmKeHs
TIOCTABJICHHBIX IICAArOrutdycCKux ueﬂeﬁ HCIOJIB3YIOTCA CICAYIOMINE HETPAAUIMOHHBIC UTPOBBIC METOABI:

. CopeBHOBaHUS
° OnuMInagsl
° BricTaBkn

Kak moka3zanma mpakTWKa, 3TH WTrPOBBIE METOIBI HE TOJBKO HHTEPECHBI pedsTaM, HO W CTHUMYJIHPYIOT HX K
JampHEeHIIe padboTe H CaMOPA3BUTHIO, YTO C IIOMOIIBIO TPAJUIIMOHHOW OTMETKH CIENIaTh MPAKTHICCKH HEBO3MOXKHO.

IIpreMsl 1 METOIIBI OPTaHU3AINH 3aHATHA.

I Metoap! opranu3zaluyy U OCyIIECTBICHUS 3aHATHI

1. IlepuenTruBHBIN aKUEHT:

a) CIIOBECHBbIC METO/IBI (pacckas, becena, HHCTPYKTAXK, YTCHUE CIIPABOYHON JTUTEPATYPHI);

0) HarJsIIHBIE METO/IBI (JEMOHCTPALUK MYJIbTUMEAMNHHBIX TIpe3eHTanuii, potorpaduu);

B) MPaKTHYECKUE METOIBI (YIPaKHEHHS, 3a0a4H).

2. ’'HOCTHYECKUiT acTIeKT:

a) WITFOCTPATUBHO- 00BSICHUTEIBHBIC METO/IBI;

0) perpoayKTHBHBIC METO/IBI;

B) IpOOJIEMHBIE METOIBI (METOIBI TPOOJIEMHOTO U3JIOKCHHUS) TACTCS YaCTh TOTOBOTO 3HAHUS,

T') 9BPUCTHYECKHE (YaCTHIHO-TIONCKOBEIC) OOJIBIIast BO3MOXXHOCTh BEIOOpA BAPHAHTOB;

J) UCCIIEIOBATEIbCKIE — IETH CAaMH OTKPBIBAIOT M UCCICAYIOT 3HAHUS.

3. Jlornueckuii acriekT:

a) HHIYKTHBHBIC METOBI, IeTYKTHBHBIC METOIHI;

0) KOHKpPETHbIE W a0CTPaKTHBIC METOMABI, CHHTE3 M aHalu3, CpaBHEHHE, 000O0IIeHHe, a0CTparupoBaHHE,
KIacCU(UKAINS, CUCTEMATH3AIHS, T.€. METOIbI KaK MBICIIUTEIbHbIE OTIEPAIIHH. .

II Merozbl cTUMYJIMPOBAaHUS U MOTHUBALUU AESITEIBHOCTU

MeToibl CTUMYJTUPOBAHUS MOTHBA HHTEPECA K 3aHITHSIM:

MO3HABATEIbHBIE 3a7]aud, y4YeOHbIE AMCKYCCHH, OIOpa HAa HEOKUAAHHOCTh, CO3JIaHUE CHUTYallil HOBU3HBI,
CUTYaIlU¥ TapaHTHUPOBAHHOTO yCIeXa u T.1I.

MeToabl CTUMYJIHPOBaHHMS MOTHUBOB J0Jra, CO3HATEIBHOCTH, OTBETCTBCHHOCTH, HACTOWYHMBOCTU: YOCKICHHE,
TpeOoBaHue, MPUYUCHHUE, YIIPAKHEHHE, IIOOIIPEHIE.

OCHOBHBIMM NPUHUMIAMM 00YUYeHHS SABJIAIOTCH:

1. Hay4yHOCTB. DTOT NPUHIUIT IPEIONPENEIIIECT COOOIMIEHNE 00yIaeMbIM TOJIBKO JOCTOBEPHBIX, TIPOBEPEHHBIX
MIPAKTHUKOM CBEICHUH, TPH 0TOOPE KOTOPHIX YUUTHIBAKOTCS HOBEHIIINE TOCTHKCHUS HAYKU M TEXHUKH.




2. JoctymHOocTh. [IpemycMaTpuBaeT COOTBETCTBHE 00beMa M TIIYOMHBI y4eOHOTO MaTepualia YpOBHIO O0IIEro
Pa3BUTHA yJaIIMXCs B JAHHBIN Nepro, 61arogapst 4eMy, 3HaHUSI U HABBIKH MOTYT OBITh CO3HATEIBHO U IIPOYHO YCBOCHBI.

3. CBs3p Teopuu C mpakTHKOW. OOs3bIBaeT BecTH OOydeHHE TakK, 9TOOBI 0OydaeMble MOTJIH CO3HATENBHO
MIPUMEHSTh IPUOOPETEHHBIE UMY 3HaHHS Ha PaKTHKE.

4, BocnuratensHeiil xapakrep o0yueHus. [Iponecc o0ydeHus sSBIsSETCS BOCIUTHIBAIOIINM, YYCHUK HE TOJIBKO
npuoOpeTaeT 3HaHUs 1 HapadaThIBaeT HABBIKH, HO U Pa3BUBAET CBOU CIIOCOOHOCTH, YMCTBEHHBIE U MOpPAJIbHBIE KauecTBa.

5. Co3HaTeNbHOCTh M aKTHBHOCTh 00yueHMs. B mporecce oOyueHust Bce NeHCTBHS, KOTOpblE OTpabaThiBacT
YUYEHHUK, JOJDKHBI OBITH 000CHOBaHBI. Hy)XHO y4nTh, 00y4aeMbIX, KDUTHUECKH OCMBICIHMBATh, U OLICHUBATh (PAKTHI, Jeias
BBIBOJIBI, pa3peliaTh BCe COMHEHHs C TeM, YTOOBI IPOLECC YCBOSHHS M HApaOOTKH HEOOXOJMMBIX HABBIKOB IPOUCXOIMIN
CO3HATEIbHO, C TIIOJHON YyOEKIEHHOCTHIO B TPABWIBHOCTH OOy4eHHs.  AKTHBHOCTh B OOYYEHHH IIPEIIONaraeT
CaMOCTOSATEIIFHOCTh, KOTOPast JOCTUTACTCS XOPOIIEH TEOPETHIECKOI 1 IPAaKTHIECKOH MOATOTOBKOM 1 paboToii megarora.

6. Harnsanaocts. OOBsSICHEHHE TEXHUKH COOPKH POOOTOTEXHWYECKHX CPEICTB HAa KOHKPETHBIX H3ACIHAX U
MIPOTPaMMHBIX MPOAYKTA. [l HATISIAHOCTH PUMEHSIOTCS CYIIECTBYIONINE BUAEO MAaTEPHAIBL, @ TAK K€ MaTepHajbl CBOETO
H3TOTOBIICHHS.

7. CuCcTeMaTHYHOCTh M IOCIIEAO0BATENIbHOCTh. YUEOHbIH Marepuan JaeTcsl 1Mo ONpEeeSICHHOH CHCTEME U B
JIOTHYECKOW TOCIENOBAaTEIbHOCTH C IEJbI0 JIy4YIllero ero ocBoeHus. Kak MNpaBWiio 3TOT NPHHLMI IpeaycMaTpUBAaeT
U3y4YEeHHUE MPEAMETa OT MPOCTOTO K CJI0KHOMY, OT YaCTHOTO K O0ILIEMY.

8. [TpouHOCTH 3aKperuieHHsl 3HaHWH, YMEHHH U HaBBIKOB. KauecTBO 00ydeHMsI 3aBUCUT OT TOTO, HACKOJIBKO
MIPOYHO 3aKPEIUISIFOTCS 3HAHUSI, YMEHHUS M HaBBIKH yuaruxcs. He mpouHble 3HaHHMS U HAaBBIKUA OOBIYHO SIBJISIIOTCS IPHYHMHAMHU
HeyBepeHHOCTH M omubok. [lodToMy 3akperuieHHMe yMEHMH W HaBBIKOB JOJDKHO JIOCTHTaThCsl HEOTHOKPAaTHBIM
LieJICHANIPaBJICHHBIM TIOBTOPEHHEM U TPEHUPOBKOIA.

9. WnunuBuayansHelil mogxox B oOydeHmH. B mpomecce oOydeHMs meparor MCXOTUT W3 WHAWBHUIYATbHBIX
ocobeHHOCTEH neTell (ypaBHOBEIICHHBIM, HEYPAaBHOBEIICHHBIH, C XOpOIIEH HaMAThIO WJIM HE OYECHb, C YCTOWYHMBHIM
BHUMAaHHEM WJIN PACCESTHHBIM, C XOpPOLIECH WM 3aMeIUIEHHOM peaknuel, u T.4.) U ONUpasiCh Ha CHIIbHBIE CTOPOHBI peOeHKa,
JOBOJHT €T0 TIOATOTOBJICHHOCTH JI0 YPOBHS 00IINX TpeOOBaHUH.

CIIMCOK UCNOJIb30BAHHOM JIUTEPATYPHI

1.B.A. Koznosa, PoboToTexHnka B 00pa30BaHHHU [IJIEKTPOHHBII

2. TucrannnoHHeIN kKypc «KoHCTpynpoBaHue # poOOTOTEXHUKA) -

3. Bemnogrckas JLI'., Bennosckuii A.E. ITporpammupyem mukpokommsiorep NXT B LabVIEW. — M.: JIMK, 2010,
278 c1p.;

4 JIET'O-nabopatopus (Control Lab):Cnpasounoe nocobue, - M.: UHT, 1998, 150 ctp.

5.Hsroton C. Bpara. Cozgaane po6oToB B momamanx ycnmosusax. — M.: NT Press, 2007, 345 ctp.;

6.ITepBoPo6ot NXT 2.0: PyxoBoacTBO monp3oBartens. — MHCTHTYT HOBBIX TEXHOJIOTHH;

7.Ilpumenenne yue6HOTO 000opynoBanms. Buneomarepuansl. — M.: I[IKT «POCy», 2012;

8.IIporpammuoe obecneuerne LEGO Education NXT v.2.1,;

9.PrixoBa E. A. LEGO-JIa6oparopust (LEGO Control Lab). Yueono-meTonudeckoe mocodue. — CI16, 2001, 59

cTp.
10. Yexnosa A. B., Skymxkun I1. A.«Koncrpykropsl LEGO DAKTA B kypce
nH(popMaMOHHBIX TeXHOJOTHi. BBeieHne B podoToTexuuky». - M.: UHT, 2001 r.
11.®unumnmnos C.A. PoboTtoTexnuka s aereit u poaureneit. C-I16, «Hayka», 2011r.

HNHTepHeT pecypcbl

. http://lego.rkc-74.ru/

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

. http://www.wroboto.org/

. http://www.roboclub.ru Po6oKiy6. [TpakTudeckas poOOTOTEXHHUKA.

. http://www.robot.ru TTopran Robot.Ru Po6otorextuka u O6pazoBanue.

J http://learning.9151394.ru

. Caiir MunuctepcTBa oOpazoBaHms U Hayku Poccuiickoit ®enepanun/denepanpHble TOCYIapCTBEHHBIC
obpasoBarenbHble  craHmapTel: http://mon.gov.ru/pro/fgos/

. Caiir UuctuTyra HOBBIX TexHojoruit/ IlepsoPobor LEGO WeDo: http://www.openclass.ru/wiki-
pages/123792

o www.uni-altai.ru/info/journal/vesnik/3365-nomer-1-2010.html

o http://confer.cschool.perm.ru/tezis/Ershov.doc

J http://www.openclass.ru/wiki-pages/123792

J http://pedagogical_dictionary.academic.ru

J http://learning.9151394.ru/course/view.php?id=17
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