MHUHUCTEPCTBO IIPOCBEIMEHNS POCCUMCKOU ®EJIEPAIINN
- JdenapramenT o6pa3zoBanust 1 Hayku XMAO-IOrper
JMenapTtaMeHT 06pa3OBaani agMuaucTpannu Cypryrckoro paiiona

MBOY "BpicokombicoBekass COIIT"

o

e SR T5
. -

YTBEP>KI£EHO

PACCMOTPEHO COI'JTACOBAHO
PyxoBogutens MO 3aMecTUTeNb TUPEKTOPA ;.I[HpeKTo
MakcyToBa 3.®@ Mﬁo@aﬁom H.C. S apeIHHKOBa T.C.
IIporokomn Nel ot «30» 08 IIpukas Ne 343 ot «30» 08 Hpmcds N0345 oT «30» 08
2024 r. 2024 1. 2024 1.
PABOYAS ITIPOI'PAMMA

y4eOHoro kypca «PoOOTOTEXHUKA»

(1 obyuarommxcst 2 — 4 K1accoB)

PazpaGoTrumk mporpamMmer:

benoycor A.A. yuuTenr MaTeMaTHKH,
HHOOPMATUKH U DUIUKH

n. Beicoxkniit Mpic 2024



IHosicHuTEIbHAA 3alIMCKA.

Pabouas mporpamma yueO6HOro «PoboroTexHukay pazpaboTaHa ¢ y4EToM
TpeboBanuss dDeneparbHOrO0 TOCYAAPCTBEHHOTO O0pa30BaTENBHOIO CTaHAApTa
HA4YaJIbHOTO O0IIero o0pa3oBaHUs M IUJIAHUPYEMBIX pE3yJbTAaTOB Ha4YaIbHOTO
oOmero oOpa3oBanus. JlaHHasi mporpamMMma TMpeACTaBiIseT CoOOM BapHaHT
IpPOrpaMMbl OpraHU3AIMK BHEYPOUHOH AESITEIILHOCTH OOYYaIONIUXCS HadyaJbHOM
TITKOJTBI.

Kypc paccuutan Ha 3 rona 3anstuii, 00bem 3aHsATui — 1 Tog o0yuenus 34 4.;
2 ron oOyuenust 34 4.; 3 rom oOyueHuss 34 u.. [lporpamma mnpesamnonaraer
MIPOBEJICHNE PETYISPHBIX €KEHEETHHBIX BHEYPOUHBIX 3aHATHH C 00YJIarOIUMUCS
2 — 4 xnaccoB (B pacyete 1 4. B HEEINIO).

[IpenycMOTpeHHBIE MPOTPAaMMOM  3aHSATHUS  TPOBOASTCA B TPYIIE
oOyygaromuxcs ¢ 1 1o 4 kmacc.

AKTYaJIbHOCTH NMPOrPaMMBbI:

A HeoOXOAMMOCTh BECTH MPOMEACBTHYECKYI0 paboTy B MIaAIIed IIKOJE B
€CTECTBEHHOHAYYHOM HAIpaBJICHUU JUISI CO3JaHMs 0a3bl, MO3BOJISIONICH
COBEPIIUTH IUIABHBIN Tepexoj K JWCIHWIUIMHAM CpPEIHEro 3BeHa ((pu3uke,
OMOJIOTUH, TEXHOJIOTUHU, NHHOPMATHUKE, TEOMETPUH);

A BoCTpeOOBAHHOCTH Pa3BUTHS MIMPOKOTO KPYro3opa MIIAAIIETo MKOJbHUKA U
dbopMUpOBaHUS OCHOB HHKCHEPHOTO MBIIIIJICHHUS;

A orcyrcTBHE MpeaMeTa B MIKOJIBHBIX MPOrpaMMax HadallbHOTO 00pa3oBaHUs,
obecrnieunBaomero (GopMUpoBaHHE Y OOYYAIOHMIMXCA KOHCTPYKTOPCKHX
HABBIKOB U OIbITa IPOrPAMMHUPOBAHUS.

[Tporpamma oTBedaeT TpeOOBAHUSM HAIPABJICHUS] PETHOHAILHON MOTUTHKA
B chepe oOpazoBaHusi - pa3BUTHUE HAYYHO-TEXHHUYECKOTO TBOpPYECTBA JeTEH
MJIQJIIIETO MIKOJIBHOTO BO3pacTa.

PoboroTexHrka — 3T0O HHHOBALIMOHHO - 00Pa30BaTENbHBIA IPOEKT Pa3BUTHS
o0pa3oBaHUsl, HAMPABIEHHBIN HA BHEJAPEHNUE COBPEMEHHBIX HAYYHO-TIPAKTUYECKUX

TEXHOJOTUH B y4eOHbIN mporiecc. B ocHOBe paOoThI 3a7105KE€H MPUHIIUI «OT UAEH K



BOILIOIICHUIO»: COBPEMEHHbBIEC TEXHOJIOTUH, COCTMHEHHBIE MPOEKTHON U MPAKTUKO-
OPUEHTUPOBAHHOM J1€ATEIbHOCTBIO C HALIEIEHHOCTBIO Ha PE3yJIbTaT.

PoGoroTexHuka - 3TO NMpUKIagHAs HayKa, 3aHUMaroniascs pa3padoTKON H
AKCIUTyaTalliel MHTEJUIEKTYalbHbIX aBTOMATHU3MPOBAHHBIX TEXHUYECKUX CHCTEM
JUISL  peaju3allMd MX B PA3IMYHbIX cepax 4YeJOBEUYECKON AesITeIbHOCTH.
CoBpemMeHHbIE pOOOTOTEXHUYECKHUE CHCTEMBI BKJIIOYAIOT B ce0s
MUKPOIIPOIIECCOPHBIE CHUCTEMBI YIPABICHHS, CHCTEMbI JIBIKCHHS, OCHAIICHBI
Pa3BUTHIM CEHCOPHBIM 00ECIIEUEHUEM U CPEICTBAMU aJlalTallui K U3MEHSIOINMCS
yCIIOBUSIM BHEIIHEH cpenpl. [Ipyn n3ydeHun Takux CUCTEM HIMPOKO HCIOJIb3YETCs
KOHCTPYKTOphl Kiacca [lepBoPoGor, xoTopble 00OBEIMHEHBI B JBE TBOPUYECKHE
cpeabpl — KOHCTpYKTOphl Jlero ¢ mukpokommnbiorepamu RCX wmmu NXT (Lego
WeDo) u kommeroTepabie cpeasl Lego Mindstorms Education NXT 2.0.

Muxkpoxommbiorepel RCX u NXT - mporpammupyembie kKyOuku Jlero,
MO3BOJISIIOLINE XPAHUTh U BBIIOJIHATH MIPOIPaMMBbl, CO3JJaHHBIE HAa KOMIIBIOTEPE C
MOMOIIBIO TPOCTHIX, HO MOIIHBIX TpaUUecKux Ccpeaax MNPOrpaMMHUPOBAHUS.
OObenuHEeHNEe KOHCTPYUPOBAHMUSI W TPOrPAMMHPOBAHMS JAET BO3MOXKHOCTD
UHTETPUPOBAHMS MTPEIMETHBIX HAayK C Pa3BUTHEM HMH)KEHEPHOTO MBIIUICHUS Yepes3
TEXHUYECKOE  TBOpYECTBO. MH)KEHEpHOE TBOPYECTBO M  JIaOOpAaTOpPHBIE
MCCIICIOBAaHUS — MHOTOKpaTHasl JIeATEIbHOCTh, KOTOpas IOJDKHA CTaTh COCTaBHOMN
YacTbl0 TIOBCEJHEBHOW JKM3HU KaXJIOro peOEHKa, YTO SABJAETCS MOIIHBIM
UHCTPYMEHTOM CHUHTE3a 3HAHMM.

Kommnekr LEGO Mindstorms — koHCTpykTOp (HaOOp compsraeMbix
JeTaied U DJIEKTPOHHBIX OJIOKOB) IJIsi CO3JaHHS MPOrpaMMHpPyeMoro poOoTa.
[Iporpamma mpegycMaTpuBaeT UCHOIb30BaHUE 0A30BBIX JATYMKOB U JABUTaTENeH
komiuiekta LEGO Mindstorms, a TakXke HW3y4eHHE OCHOB aBTOHOMHOI'O
porpaMMupoBaHus 1 mporpammupoBanus B cpeae NXT-G.

HoBu3na mporpaMMbl 3akiIO4YaeTcss B WHXEHEPHOW HAmpaBICHHOCTH
oOyueHus, KOTopoe 0azupyercss Ha HOBBIX MH(OPMALIMOHHBIX TEXHOJOTHUSX, YTO
CHOCOOCTBYET pPa3BUTHIO WH(GOPMAIMOHHON KYyJIbTYphl U B3aUMOJICHCTBHUIO C

MHUPOM HAYYHO-TCXHHUYCCKOI'0O TBOPYUCCTBA. ABTOpCKOG BOIIJIOIIICHUEC 3aMBbICJIa B



aBTOMATU3UPOBAaHHBIE MOJEIM M MPOEKTHl OCOOEHHO BAXKHO JUIS MJIIAIIIMX
IIKOJIbHUKOB, Y KOTOPBIX HanOoJiee BhIpaXKeHa UCCIIEI0BATENbCKAs] KOMIIETEHIUS.
Hens mnporpammbl: (GOpMHUPOBAHHE HMHTEpECa K TEXHUYECKUM BHIAM
TBOPYECTBA, Pa3BUTHUE KOHCTPYKTUBHOI'O MBIIIJICHUS CPEACTBAMHU POOOTOTEXHUKH.
[Iporpamma mnpeAocTaBiseT MeAaroraM CpeacTBa JJig JOCTUKEHHUS IIeJIOro
KOMIIJIEKCA 00pa30BaTeJIbHBIX LeJIei:
A Pa3BUTH CIOBapHBIA 3aMac M HABBIKU OOIIEHUS peOEHKAa MPU OOBICHEHUH
paboTHI MOZIETIH.
A HayduTb yCTaHOBIICHHIO IPUINHHO-CIICIICTBEHHBIX CBS3CH.
A HayuuTp aHamu3MpOBaTh pE3yNbTaTbl W HCKATh HOBBIE ONTHUMAJIbHBIC
penieHus.
A HayuuTpb KOJJIEKTUBHON BBIpaOOTKE WHJEH, YIOPCTBY MpHU peaTu3aluu
HEKOTOPBIX U3 HUX.
A HayyuTp 5SKCIIEPUMEHTAIILHOMY HCCIEIOBAHUIO, OLEHKE (M3MEPEHHUIO)
BIIUSIHUS OTAENBbHBIX (PAKTOPOB.
A Pa3BUTH JIOTHYECKOE MBIIUICHUE.
A HayuuTp mucath ¥ BOCIPOU3BOIAUTH CLIEHAPUU C HCIOIH30BAHHEM MOJEIH
JUTS1 HATJISITHOCTH.
A Tloka3aTh CHCTEMY MEXIIPEIMETHOTO B3aUMOMACHUCTBUS U MEXKIPEIMETHBIX
cBsi3ell nH(OPMATHUKH, TEXHOIOTUH, MAaTEMATHKH.
A BpIpaboTaTh y ydalmxcsi HaBBIKM CaMOCTOSITEIIBHON HCCIIEIOBATEIHCKOM
NESATENBHOCTH.
3agauu nmporpamMmmasl
Ooyuarwuue:
A o3HaKOMJICHHE C KOMIUICKTaMH KoHCTpykTopoB Lego WeDo, LEGO
Mindstorms NXT 2.0;
A 03HAKOMJICHHE C OCHOBAaMHU aBTOHOMHOTO MPOTPaMMHPOBAHHS,;
A o3nakomiieHue co cpenoit nporpammupoBanns LEGO Mindstorms NXT-G;
A monmy4yeHHe HaBBIKOB pa0OTHI C JATYNKAMU U JBUTATEISMU,

A Momy4eHre HaBBIKOB MPOTPAMMHUPOBAHHS;



A pa3BUTHE HaBBIKOB pEIICHHS 0a30BBIX 3a7a49 POOOTOTEXHUKH.
Pa3BuBarwuue:

A pa3BHUTHE KOHCTPYKTOPCKHUX HABBIKOB;

A pa3BUTHE JTIOTHYECKOTO MBIIUICHUS;

A pa3BuTHE MPOCTPAHCTBEHHOTO BOOOPAKCHHUS.

BocnurareabHsle:

A BocmHTaHHE Yy ACTEH MHTEpeca K TEXHUYESCKUM BHJIaM TBOPYECTBA;

A pa3BUTHE KOMMYHUKATUBHOW KOMIIETEHIIMU: HABBIKOB COTPYIHHYECTBA B
KOJIJIEKTHBE, MaJION rpytre (B mape), ydacTtusi B 0ecene, 00CyKIeHUH;

A pa3BuUTHE COIUATHHO-TPYAOBOM KOMIIETCHIIMH: BOCIHUTAHHUE TPYTOTIOOUS,
CaMOCTOSITETbHOCTH, YMEHHUSI IOBOJIUTh HAYaToe JI€JI0 /10 KOHIIA;

A ¢popmupoBaHne u pa3BUTHE WHOOPMAIIMOHHONW KOMIICTCHIIMH: HABBIKOB
paboThl ¢  pa3IMYHBIMU  WCTOYHUKAMU  UHOpManuu,  yMEHHS
CaMOCTOSITETILHO MCKaTh, U3BJIEKATh U OTOUPATh HEOOXOJUMYIO JIJIsl PEIICHHUS
y4eOHBIX 3aJ1a4 HH(OPMAIHUIO.

B nporiecce oOyueHust HCHONMB3YIOTCS Pa3HOOOpa3HbIe METOABI 0OYUEHMUS.
TpaguumonHbie:

A OOBSICHUTENHLHO-WILTIOCTPATUBHBIN METON (JIEKIUs, pacckas, pabora cC
JUTEPATypout U T.11.);

A penpomayKTHBHBIA METOI;

A Metoz MpoOIEMHOTO H3JI0KEHUS;

A YaCTMYHO-TIOMCKOBBIN (MM SBPUCTUYECKHIT) METOS;

A WccnenoBaTeNnbCKU METOS.

CoBpemenHbie:
A MeToj MPOEKTOB:
A metonm 0OydeHHs B COTPYITHUYCCTBE;

A MeTon B3auMOOOyUICHUS.



CrpykTypa nporpamMmbl
VYuamumcess B Bo3pacte or 7 mo 10 ner mpemsaraercs IBYXYpOBHEBBII
00pazoBaTeIbHbIN KOMIUIEKC C B3aUMOCBSA3bI0 YUEOHBIX U JIOCYTOBBIX 3aHSITHH Kak
TPYIIIOBBIX, TAK U WHANBUTYAJIbHBIX.

YpoBeHb nepBhIid «0a30BbINY (2 Kilacc) — MO3HABATEIbHBIN, KYypC U3ydEHHUSI

OPOCTBIX  MAalluH,  PEAYKTOPOB, OCHOB  POOOTOTEXHUKH, IPOCTOE
IpOrpaMMHpPOBaHNE, KOHCTPYHMPOBAHWM W CO3JIaHWH pPOOOTOB HA OCHOBE
koHcTpykTopa Lego WeDo.

YpoBeHb BTOpo#t (3 — 4 Ki1acchl) — YPOBEHb YIIyOJIEHHOT'O M3y4YCHHSI OCHOB

POOOTOTEXHUKU U OCBOCHHUSA POOOTOTEXHHKH, MPUMEHEHHS 3aKOHOB MEXAHUKH U
COCTaBIICHUS MPOrpaMM MpU KOHCTPYHUPOBAHUHM U CO3JaHUU POOOTOB Ha OCHOBE
LEGO Mindstorms NXT 2.0.; ycBoeHHe 3HaHWN, YMEHWH, HAaBHIKOB Ha YpPOBHE
MPaKTUYECKOT0 ¥ TBOPUECKOTO MPUMEHEHUS.
Conep:xanue nporpaMmmsl (pasaebl).
IlepBblii ypoBeHbD.
1. Beenenue B Lego WeDo.
[IpaBuna opranuzanuu pabouero wmecra. [IpaBuna Oe3omacHOl paOOTHI
3nakoMcTBO ¢ Jlero. Uctopus nero. Ha3zpanue neraneit KOHCTPYKTOpa, BApUAHThI
coeMHEeHUM netaneit apyr ¢ apyrom. IIpaktuyeckoe 3amanue - cOOpka MOAEIU
1o 3ambIcily. MccieqoBanye U aHaau3 MOIYYEHHBIX PE3YIbTATOB.
2. YCTpOWCTBO KOMITbIOTEPA.
HavanpHble CBeIEeHHsI O KOMIBIOTEpPE. BHYTpeHHME M BHEIIHME YCTPOMCTBA.
[Tpunuumns! padboTsl KoMnboTepa. McTopus pazButus komnboTepoB. CocTaBHbIE
yactu [IK. Ilpuamunsr pa6oter [IK. Beimonnenue mnpaBun paboTel Tpu
BKJIFOUEHHMH M BBIKJIIFOUEHHH KOMIBIOTEPA, 3aIlyCK MPOrPaMMBI.
3. KoncrpympoBanue u mporpaMMHupOBaHHE.
Ilepeuenp TepmuHOB. 3Bykn. OkpaH. Coderanue kinasuml. [Iporpammuoe
obecneuenue LEGO Education WeDo

4, HccnepoBanne MEXaHU3MOB.



OcHoBHBIE ITpUEMBI COOPKH U TIporpamMupoBanusi. CripaBOYHBIN MaTepual npu
pabore ¢ Kommuiektom 3agaHuii. OCHOBBI TOCTPOCHHS MEXaHU3MOB U
MIPOrPaMMHUPOBAHUA.

Bomme6nbie Mmoaeny.

[IpakTueckue 3aHsaThsS. Moaenb MEXaHMYECKOTrO YCTpPOMCTBA JJIsl 3aIlycka
BOTYKA. Mozenb AByX MEXaHMUYECKUX NTUL. B Moaenu ucnons3yercs cucrema
PEMEHHBIX TIepeaay.

[Iporpammsl AJ1s1 KCCIENOBAHUN.

HccnenoBanre BO3MOXKHOCTH TporpammHoro obecneuenuss LEGO Education
WeDo.

3a0aBHbIC MEXaHU3MBI.

KonctpynpoBanue u mnporpaMMHUpOBaHHE pa3audHbIX Mojenen. CoznaHue

ITPOCKTOB. HO,ZII‘OTOBK& N ITPOBCACHNUC BBICTABKH.

Bropoii ypoBeHb.

1.

Y CcTpOMCTBO KOMIIBIOTEDPA.

BHyTpeHHHE W BHEIIHME YCTPOUCTBAa. BHYTpEHHSSI W BHEIIHSAS [aMSATh.
[Mpunmuner  padorer  IIK.  Onepaumonnas  cucrema  WINDOWS.
Oynkruonanbuple kmapumm. [IP: PaGora B cpeme Windows, orpabotka
(YHKIIMOHAJILHBIX KJIaBUIlI B npuioxxeHun WordPad.

BBenenue B poOOTOTEXHHUKY.

Uctopus pobGororexuuku. IIpumepbl CKOHCTPYMpPOBaHHBIX pOOOTOB IS
BBITOJIHEHUSI TIOCTaBIeHHBIX 3anad. CopeBHOBaHUA poOOTOB B Poccum u 3a
pyoexoMm.

Pobororexnrka. OCHOBBI KOHCTPYHPOBAHUS.

OcnoBubie ycrpoiictBa LEGO-po6orta. Coaepkumoe KOHCTpykTopa Lego
Mindstorms NXT. OcHoBHO# 070K yIIpaBJeHHUs, CECHCOPBI U TATYUKH, MOTOPBI.
[IporpammupoBanue B cpene NXT.

Pabouas cpena LEGO NXT. Hurepdetic nporpammbl. OCHOBHBIE KOMAaHJbI.

CnocoObl  moakioueHus pobora K mporpamme. ba3oBble  KOMaHABI.



[IporpammupoBanre  poOOTOB:  BKJIIOYCHUE/BBIKJIIIOUEHHE M HACTpOHKa
JIBUTATEJICH.
[IpocTeie Mmonienn poOOTOB.
Pa36op paszmuunbix Mojeneit po6oToB. COopka MojeieH IO dYepTekam.
OTnuuurtensHble 0cOOEHHOCTH poO0TOB. Bo3moxkHOCTH poOOTOB. JlocTOMHCTBA
Y HEJOCTAaTKU PA3TUYHBIX MOJIETICH
PaboThl ¢ ucnosb30BaHNUEM CEHCOPOB.
Komanner BerBienns. CeHCop 1BETa, YIbTPa3BYKOBOM CEHCOP, NTaTYMK KaCaHUSI.
VYpasienre poOOTOM B 3aBUCUMOCTU OT JIaHHBIX, TOJYYEHHBIX U3 BHEIIHETO
MUpa.
Po6oThI fs1st yyacTusi B COpeBHOBAHUSIX.
KoHcTpynpoBanue u  nporpamMMupoBaHME€ poOOTOB s ydacTus B
copeBHOBaHMSIX «JIBmkenue 1o mnuHuUM», «Kerenbpunry, «JlabupunT?.
[ToaroToBka u mpoBeIeHNE COPEBHOBAHUIA.
ILnaHupyeMble JIMYHOCTHBIE M MeTallpeMeTHbIE Pe3YJIbTaThI
OCBOEHHS NPOrpaMMbl Kypca
KoMMmyHUKaTHBHBIC YHUBEPCATbHBIC YI€OHBIC TCHCTBUS:
A (popMupoBaTH YMEHHE CIYIIATh U TIOHUMATh JAPYTHX;
A popmupoBats 1 0TpadaTHIBATH YMEHHUE COTJIACOBAHHO pa0dOTaTh B TPYIIaX H
KOJIICKTHBE;
A (opmupoBaTh yMEHHE CTPOHUTH PEUEBOE BBHICKA3bIBAHWE B COOTBETCTBHUH C
MOCTaBJICHHBIMU 33]la4aMH.
[To3HaBarebHBIE YHUBEPCATIbHBIE YUEOHbBIC ACHCTBUS:
A popmupoBaTh yMEHHE H3BICKaTh MH(OOPMAIIUIO U3 TEKCTA M WIUTFOCTPAIINH;
A (popmupoBaTh yMEHUS Ha OCHOBE aHAN3a PUCYHKA-CXEMBI JIEIaTh BHIBOIBI.
PerynaruBHble yHUBEpCaabHble YUeOHbIE AEUCTBUS:
A popmupoBaTh ymMeHHE OIEHHWBATh Yy4YEOHBIC NEUCTBHS B COOTBETCTBUU C
IMOCTaBJICHHOM 3a1auci;
A (opmupoBaTh yMEHHE COCTaBIATH IJIAH JCHCTBHS HA YPOKE C TOMOIIBIO

YUUTEIIS,



A popmupoBarh

yMEHHUE MOOWJIBHO TMepecTpauBarb CBOIO paboTy B

COOTBCTCTBHUHU C ITOJTYYCHHBIMH TaHHBIMHU.

4. JInyHOCTHBIE YHUBEpCAIbHbIC YU€OHbIE IEUCTBHUS:

A popmupoBaTh y4eOHYIO MOTHBAIIMIO, OCO3HAHHOCTH YYCHHUS U JIMYHOMN

OTBCTCTBCHHOCTH,

A popMupoBaTh SMOIMOHAIBHOE OTHOIICHHWE K YYeOHOH JCATCIBHOCTH M

oO11ee NpeAcTaBIeHUE O MOPAIbHBIX HOPMaX MOBEACHMUS.

Cucrema KOHTp OIS

dopma TeKylmero KOHTP oI

dopma UTOr0BOI0
KOHTP 0JIA

OcHoOBHBIE U
BHYTPEHHHUE U
BHCIITHUE
yCTpOWCTBa
KOMIIBIOTEPA,
PUHITUIIBI PAOOTHI

Y CTHBIN ONIPOC IO BHYTPEHHUM
Y BHEIIHUM ycTpoiicTBam 11K,
HA3HAYCHUIO KJIABUII B
KJIaBHATYpe.

KOMIIBIOTEPA.

KiaBuarypa.

OnepannoHHas YMenne paboTath B

cucTeMa WINDOWS - ¢ okHamu;

WINDOWS. ¢ ¢aiaMu ¥ nankKamu

Koncrpykrop VY CTHBIN OITPOC HA3HAYEHHUE

Lego WeDo OCHOBHBIX JIeTaJIeH B
koHcTpyKTOpe Lego WeDo

Mopenu VYcrHblii onipoc 00 yerporictBe | CamocrosiTenbHas pabora

KOHCTPYKTOpa MojieJiel, UX BO3MOXHOCTSIX U

Lego WeDo crocobax MmporpaMMUPOBAHUS

pobGoToB

YcTpoicTBo

[IuceMeHHBIN OIpOC

TaOmniia JaHHBIX




MCXaHHN3MOB

Mindstorms NXT

koHcTpykTOope LEGO
Mindstorms NXT

Mexnpeamerneie | Tabmuma 3YHos Tabmuua 3YHos
CBSI3U

Koncrpykrop Y CTHBIN ONIPOC HA3HAUYEHUE

LEGO OCHOBHBIX JI€TAJIEH B

[Ipocteie MOmEIM

YcTHbIl onpoc 00 ycTpoiicTBe

CamocrosiTenbHast pabota

UCII0JIb30BaHUEM CEHCOPOB, X
BO3MOKHOCTSIX U CcIoco0ax
IpOrpaMMHpPOBaHUs poOOTOB

pobota MOJICIICH, X BO3MOXKHOCTSX H
croco0ax MmporpaMMHUPOBAHUS
pobGoToB
Po6oTtsI ¢ YerHbIi onpoc 0 HazHadeHuu | CaMocTosTenbHas pabora
UCIIOJIb30BAaHUEM | CCHCOPOB, 00 YCTPOMCTBE
CCHCOPOB MoJiesiel poOOTOB C

PoboTsI ni1st
y4acTHs B
COPEBHOBAHHSX

VYerHbIi pazdbop Mojenei u
IpOrpaMm

IIpoBenenue copeBHOBaHUS
CpeIH y4Jaliuxcsi TPyIIbl

O:xupaemble peAMeTHbIE Pe3yJbTaThl PeaJu3aluH P OrpaMMbl

¥ oOyyarommxcst OynyT chOpMUPOBAHBI:

A OCHOBHBIE MOHATHUS POOOTOTEXHUKH;

A OCHOBBI AJITrOpUTMHU3AllNHN,

I T

YMEHHS aBTOHOMHOTO TTPOTPaMMHUPOBaHNS;
3Hanusa cpeasl LEGO Mindstorms NXT;

0CHOBBI nporpammupoBanusg Ha NXT;

HaABBIKU PabOTHI CO CXEMaMHU.

OOyuaroiuecs noay4yar BO3MOXHOCTh HAYYUThCS:

YMCHUS IMOAKIIOYATh U BaﬂeﬁCTBOBaTB JaTYUKW U ABHUTaTCIIN,




I

cobupath 6a30BbIE MOJIEIN POOOTOB;

COCTaBJISITh AJITOPUTMUYECKHIE OJIOK-CXEMBI JIJISl PEIICHUs 3a/1a4;
WCIIOIb30BaTh JAaTUYUKHU U IBUTATENN B MPOCTHIX 3aJ1adax;

nporpamMmmupoBarb Ha NXT;

UCTIONb30BaTh  JATYWKWM W JIBUTATeIM B CJIOKHBIX  3ajadax,
IpeayCMaTPUBAIOIINX MHOTOBAPHAHTHOCTh PEIICHHUS;

IIPOXOIUTh BCE ATalbl NMPOCKTHOW JEATEILHOCTH, CO37aBaTh TBOPUYECKHUE
paboTHI.

YcioBus 115 peaju3aluy MporpamMmbl

J_—[HH pcaimn3aniunu IIpOorpaMmbl HGO6XOI[I/IMI>I CICAYIOIKUEC MaTCpHAJIbHO-

TCXHUYICCKHUC PCCYPCHI:

A

A

= > > >

>

HaObopel KOHCTpykTOpa Lego WeDo, naGopsr koncTpykTtopa LEGO
Mindstorms NXT 2.0.;

nporpammuoe obecreueare LEGO® Education WeDo; Mindstorms NXT
2.0.;

KOMITBIOTEPHAS W BHIYUCIIUTEIbHAS TEXHUKA;

AKKyMYJISITOPBI 111 MUKPOIIPOIIECCOPHOTO Osioka poboTa, Tuna AA;

OJIOK MUTaHUS JIJI1 aKKYMYJISITOPOB,;

pasHoIBeTHas Oymara, KapToH, (oJbra, JICHTOUYKH, HOKHHUIIHI

KOMIUICKT HW3MEPHUTCIbHBIX HHCTPYMCHTOB: JIMHCHKW WM  PYJICTKH,
CEKYHJOMEPBI, a TAaK)Ke Oymary JJisi TaOJIUIIbI JaHHBIX
CHEIUATM3UPOBAHHBIC TIOJII  JIJI1  COPEBHOBAaHWMA, PEKOMCHIOBAaHHBIC
npou3BouTENEM (pa3Mep He MeHee 2M X 2M);

METOIMYECKOe  OOeCrmedYeHue: aBTOPCKUE TMPE3CHTAIMH, AaBTOPCKHE
oOydJarormue TocoOus 10 KOHCTPYMPOBAHUIO M IPOrPaMMHPOBAHUIO,
o0yJaroIye BUACOPOIUKH.

3aHATHUS IPOBOAATCS B IPOCTOPHOM Kitacce (CO CBOOOAHBIM IPOCTPAHCTBOM

2x3 metpa). s KakI0ro ydamierocsi Wiv Tpymmbl JOHKHO OBITh OPraHU30BAHO
pabouee MECTO C KOMIIBIOTEPOM M CBOOOAHBIM MECTOM Ui COOpPKH MOJIENEH.
HeoOxonuMo BBIAEAUTh OTAETbHBIN IIKad, OONBIION KOHTEHHEp WM J1aXe

OTIEJIBHOE MOMEILEHUE Il XpaHeHHs1 HabopoB. HezaBepi€HHbIE MOJIENN MOKHO

XPaHUTb B KOHTeﬁHean WX Ha OTACJIbHBIX ITIOJIKAX, TAKKC MOXXHO PACKIIAAbIBATb

MOJCIH 110 OTACIBbHBIM HEOOIBIITUM KOpO60‘IKaM WK JJOTKaM.



TemaTnuecku mian

Ne n/mt HaumenoBanue tem: Koz-zo My
1acoB TEOpHs IIpaKTHKa
1 rox oOyueHuUs
1 |Beenenue B Lego WeDo 3 1
2 | YcTpoicTBO KOMIIBIOTEPA 1
3 |KoHcTpyHpoBaHHE U IPOrpaMMHPOBAHUE 2 2
4 |HccrnenoBaHue MeXaHU3MOB 17 7 10
5 | Bommebusle Mmomenu 5 2 3
Htoro yacoB no nporpamme 34 15 19
2 rox oOyuyeHus
1 [Iporpammel Ui vcCIeI0BaHUMA 10 5 5
2 | 3abaBHbIC MEXaHU3MBI 20 10 10
[TonroroBka v NpoBEAECHNUE BHICTABKU 4 1 3
Hroro yacoB no nporpamme 34 16 18
3 rox oOy4yeHHS
1 | YcTpoiicTBO KOMIIBIOTEPA 2 1 1
2 |BBeneHue B poOOTOTEXHUKY 3 2 1
3 | PoGororexnuka. OCHOBBI KOHCTPYUPOBAHUS 4 2 2
4  |IIporpammupoBanue B cucteme NXT 2 0 2
5 |IIpocteie Monenu poOOTOB 10 5 5
6  |PoOOTHI C HCTIOJIB30BAHHEM CEHCOPOB 13 6 7
Hroro yacoB mo nporpamme 34 16 18




VY4ebHO - TeMaTH4ecKOe IIAHUPOBaHHE

No nara NAYIN
W | [an dakt HaumeHnoBanue tem:
JMYHOCTHBIE KOMMYHUKaTHBHbBIE MO3HABATEJIbHbIC peryJsaTUBHBIC
1 ron oOyuyeHus
Beenenue B Lego WeDo (4 gaca)
[IpaBuna opranuzauuu OTHOIIEHHE K IIKOJIE, B3aUMOJIEN CTBUE C COOTHECEHHUE CBOUX IPOCTPAHCTBEHHO-
1. pa60‘lero MECTa. HpaBI/IHa YUYCHHIO U ITOBCIACHUC B YUYUTEIIEM U HeﬁCTBHﬁ C LEJIBIO U rpa(i)nqec](oe
Oe3onacHol padoThI nporecce yaeoHokH CBEPCTHHKAMHU C LENIBI0 | 3aa4aMu MOJIEJIMPOBAHUE
eI TeTbHOCTH. .
9 3nakomcTBO ¢ Jlero. a oOMeHa uHpopMaluend U | 1esATeIbHOCTH;
' Hcropust Jlero CIOCO0OB peIICHUs (pucosanue,
N CpaBHEHHE CBOETO MOJLEe/IH POBaHNE)
HasBanue Jeraneu MOCTABJICHHBIX 3a7a4
pe3yabTaTa
KOHCTPYKTOpa,  BapUaHThI
3. . . JESITEITBHOCTH C
COCTMHEHUN JeTaje Ipyr C
IpyTOM pe3yIbTaTOM APYTUX
: y4anmxcst
[IpakTnueckoe 3agaHue -
4 cOOpKa MOJIETTH TI0 3aMBICITY.
' HccnenoBanue u anamms
MOJIy4€HHBIX PE3yIbTaTOB
YcTpoicTBO KOMITbIOTEpa (4 Yaca)
HavanbHble cBeneHus o SMOLIMOHAJIHOE CTPOUTH aHaJN3UpOBAaTh IpPUHUMATh U
KOMIbIOTEpE. BHyTpeHHUE U | OTHOIIEHUE K Yy4eOHOH | MOHOJIOTHYECKHE OOBEKTHI C BBIACIIEHUEM | COXPAHITh YUeOHYIO
5 BHEIIIHUE YCTPONCTBA. JESITEIBHOCTH U 00TIIe€ | BBICKA3bIBAHUS CYIIECTBCHHBIX H 3amavy;
' BuyTtpeHnnsisi u BHEIIHSS MPE/ICTaBJICHUE O HECYIIECTBEHHBIX
namMsTh. [IpuHIUIIB pabOTHl | MOpPATIBHBIX HOPMAX CIIymarh COOECEIHUKA; | MPU3HAKOB pasnu4arh crocod u
TIK HOBEAECHUS IIPY HEOOXOUMO CTH pe3yabTat JeCTBUS;
BCTYIaTh C HUM B HCIIOJIb30BAHUE METb aJ]€KBaTHO
6. OmnepanrioHHas cuctemMa y y A




WINDOWS. Beeznenue B
(halmoByIO CUCTEMY.
Knasuarypa.
OyHKINOHAIBHBIE KIABHUIIN

I1P: PaGora B cpene
Windows, oTpaboTtka

JTAAJIOT

yMeTb (hopMyIUpOBATH
CBOE cOOCTBEHHOE
MHEHHE U MO3ULINI0

3HAKOBO —
CUMBOJIMYCCKUX
CpeICTB

OIICHUBATb
MMPpaBHUIIBHOCTDb
BBIITOJIHEHU S 3a1aHUs

7.
(YHKIIMOHAIBHBIX KJIABHIII B
npuiokeann WordPad.
[1P: PaGora B cpene
3 Windows, oTpaboTtka
' (YHKIIMOHAIBHBIX KJIABHII B
npuiokenun WordPad.
KoHcTpyrpoBaHue 1 mporpaMmMupoBanue — 4 yaca.
9 [lepeueHb TepMUHOB AIMOIMOHAJILHOEC YMEHHUE CIyIIaTh U YMEHHUE U3BJICKATh yMEHUE MOOHUIIBHO
OTHOIIICHUE K YICOHOH | TOHMMATH JAPYTHUX; UH(GOPMAITUIO U3 TEKCTA | IEPECTPAauBATh CBOIO
10 3ByKH JCSITeIbHOCTH U 00IIee | YMEHHE CTPOUTH PEUCBOC | M MILTIOCTPALIHH; paboty B
MIPE/ICTaBJICHUE O BBICKa3bIBaHHC B YMEHHE Ha OCHOBE COOTBETCTBHH C
11 ®OoHBI SKpaHa MOpaJBbHBIX HOpMaX COOTBETCTBHH C aHaJIM3a pUCYHKa- MONTy4YeHHBIMU
' MOBEICHUSI. MOCTaBJICHHBIMU CXEMBI JIeNaTh BHIBOJBI. | IaHHBIMH.
12 CoueTraHue KJIaBHII 3ala4aMu.
HccnenoBanne MmexaHu3MOB — 17 4acoB.
13. Mortop 1 oCh
14, 3y0Ouarsie kosiéca
15 [TpomexyTouHoe 3yduaroe
' KOJIECO
[Tonwmxaromas 3yodaras
16. nepenadva. [ToBblmaromnias

3yOuaras mepemaya.




17.

JlaTuuk HakJoOHAa.

18. [IIk¥BBI U pEMHHU.

19 [TepekpectHas mepeMeHHas
nepesnava

20, CHMXEHUEe CKOPOCTH.
VYBenM4EeHHE CKOPOCTH.

21. JlaTuuk paccTosHUS

22. KoponHnoe 3y6uatoe kosieco

23 UepssiuHas 3yOuaTas
nepenaya

24. Kynauok. Peruar

25. Biok «L{uxi»

26. bnok «I1pubaButs k
IKpaHY»

217. biok «Berauects u3 axpana

28, biok «Hauats npu
MOJTYYCHUH MTHACHMaY

29. MapkupoBka

Bomueodnsie mogenu. [Ipaktuueckue 3anarus — 4 yaca.

30. TaHIyrOIIHME I THIIBI

31. TaHIyrOIIHME T THLIBI

32. YMHas BepTyIIKa

33. YMHas BepTylIKa

Hroro yacoB 1o nporpamMmme

33




2 rox oOyueHus

[Iporpammel 1iisa ucciaenoBanuii — 10 gacos.

Cymnep cinydaiiHOE

1.
oxunanue. Jlorepes
VIpaBiieHUE C KIIaBUaTypBI.
2. YrpaBieHHE TOTOCOM.
JxoncTrk
VYrpaBieHne MOIIHOCTBIO
3. MOTOpa MpHU TOMOIIU
JaT4YMKa HAKJIOHA
Bce 3Byku. CiyuyaliHbiit
4. MOPSIIOK BOCIIPOU3BEICHHUS
3BYKOBBIX (haiiyioB
Bce ¢onbl sxpaHa.
5. Crnyuyaiinsiit Be10Op oHa
JKpaHa.
6. [Tomyrai
7. OO0parHblii 0TUET
8. Cucraumii MOTOp
9. XpaHuuiue
10. CrnydaifHas 1ermHas peaxius
3abaBHble MexaHU3MBbI — 20 yacoB
11. O06e3bsiHKa — OapabaHIuUIa
12. TonoausIl rIaguaTop
13. Prruamniuii e




14.

[Topxaromas nTuna

15. [IpoexT «300mapk»

16. [IpoexT «300mapk»

17. Hamanaromnuii

18. Bparaps

19. Jlukyrouye OONeNbIIuKH

20. ITpoekT «DyTO0M»

21. [Ipoext «DyTO0I»

22. Cnacenne camonéra

23. Cnacenne camosniéra

24. Cnacenne camosniéra

25. CraceHue OT BeJIMKaHa

26. CnaceHue OT BeJIMKaHa

217. CnaceHue OT BeJIMKaHa

28. Henoronnsemslii napycHUK

29. Henoronnsemslii napycHUK

30. Henoronnsemslii napycHUK

[TonroroBka u MpoBeieHNEe BHICTaBKU — 4 yaca.

31 Bri6op 1:1 IOATrOTOBKA
MOJIeIIeH /Il BEICTABKH.

32. 3amuTa NpoeKToB

33. [IpoBeneHue BoICTaBKU

34. [IpoBeneHue BrICTaBKU

HTtoro yacos no mporpamme

34




3 rox o0y4eHus

VYeTpoiicTBO KOMITbIOTEPA — 2 yaca

JlonomHuTENbHBIE CBEAEHUS
0 KoMIlbloTepe. BHyTpeHHUE
Y BHEIIHUE YCTPOUCTBA.
BuyTpenHsia u BHELIHAS
namsTh. [IpuHIUIIBI pabOTHI
K.

I1P: PaGora B cpene
Windows, oTpaboTka
(GYHKIIMOHAIBHBIX KJIABHII B
npunoxenun WordPad.

BBenenue B poOOTOTEXHHUKY — 3 yaca.

Hcropust poOOTOTEXHUKH.

[Ipumepsl
CKOHCTPYHPOBaHHBIX
POOOTOB JIJISl BBITIOJIHCHUS
MOCTABIICHHBIX 33]1a4.

IIP: ¢ TOTOBBIMH MOIEIIMU
poGoTOB

Pob6ororexnnka. OCHOBBI KOHCTpyUpOBaHUs — 4 Jaca.

OCHOBHBIE ONPE/ICICHUSI.
Knaccudukanust poOoTOB 110
chepam mpruMEHEHUSI.

JleTanu KoHCTpyKTOpa




LEGO.

3HakoMcTBO ¢ 010KOM NXT,

8.
CEPBOMOTOPAMH, JaTYUKAMMU.

9 3nakoMcTBO ¢ 0;10kOoM NXT,

' CEpPBOMOTOpAMHU, TaTYUKAMHU.
[Iporpammuposanue B cpene NXT — 2 gaca

TonsTne cpenbr OMOLMOHAJIBHOC YMCHHUEC CJIylIaTh U YMCHHUC U3BJICKATh | yYMCHHEC
HPOFPaMMHPOBaHH’I-IfI:)lzeTﬂa OTHOILIEHHE K MNOHUMATh JAPYTUX; uH(OpMAIUIO U3 MOOUIILHO
IIporpaMMHupOBaHUA 9]

10. porp P * |yueOHOMU YMEHUE CTPOUTH TEKCTa U IIepECTPanBaTh
OCHOBHBIE 0COOEHHOCTH.

NESTENBHOCTH U peueBoe WJUTIOCTPALMH; CBOIO PaboTy B
oO1ee BBICKA3bIBAaHUE B YMEHHUE HA OCHOBE |COOTBETCTBHHU C

CosnaHue nporpamm B cpee | IPEICTaBICHUE O COOTBETCTBUHU C aHAJIN3a PUCYHKA-  |IIOJYYEHHBIMU
[POrpaMMHPOBAHUSI MOPAJIbHBIX HOPMAX | IOCTAaBJICHHBIMU CXEMBI JIeNaTh JTAHHBIMH.

11. NXT. TIOBE/ICHUS. 3a7ayaMH. BBIBOJIBI.

[Ipocteie Mmonenu poboToB — 10 vacos.

OcHOBHBIE yCTpOICTBa
LEGO-po6ora. Mx
Ha3HA4YCHUE U POJIb B
Pa3IMYHbIX MOACIIAX. BI/II[BI

12. neraneif ¥ SIeMEeHTHI

KpEIIeHU B KOHCTPYKTOpE
LEGO.

ITP: mocTpoenue
MEXaHUYECKOI0




MaHMITYJIATOPA.

13.

Monens poboTa
«IIaTMMUHYTKaY.
YCTpoiCcTBO U BOBMOXHOCTH
poborta.

I1P: moctpoenue podota 1o
CXeMe.

14.

BBenenue B nmporpamMmmy
LEGO NXT-G. UnTtepdetic
nporpammsl. [ToakimoueHue
pobora.

ITIP: nmporpaMmmupoBaHue
pobora «IIITHMUHYTKa» 11O
TOTOBOM MHCTPYKILIMH.

15.

Komanpa «JIBuxenue.
Hactpoiika mapameTrpos.

IIP: camocrosTenprHOe
pOrpaMMHUPOBaHKE POOOTA
«[IaTMIMUHYTKa) 11O
YKa3aHHOW TPAEKTOPHUH C
IIOMOIIBIO O10Ka
«JIBUKEHHE).




16.

Komanast «IToBopoT» 1
«Pa3BopoT Ha MecTe».
Hacrpoiika napamerpos.

[IP: nporpammupoBaHue
poGoTa it TpaeKTOpuit
Buga BITEPEJI-IITOBOPOT-
HA3AJIL.

17.

Monenb «PoOoT-TpakTop».
YCeTpoilcTBO M BO3MOXKHOCTH
pobora.

[TP: KonctpynpoBaHue
MOJIETN

18.

IToBTOpEHUE KOMaH bl
«JIBmxenue», «[ToBopoTy,
«Pa3BopoT Ha MecTe».

I1P: mporpammupoBaHue
poOoTa I IBUIKEHUS 10
3aJlaHHOM TPAEKTOPUH.

19.

[Tonsarue «Yrom.
Hacrpoiika napamerpoB s
MOBOPOTA HA TOYHO
3aJaHHbBIN yTOJI.

[1P: mporpammupoBanue




po6ota «Tpakrop» ¢
UCIO0JIb30BaHUEM TOBOPOTA
Ha TOYHO 3aJJaHHBIN yTOJI.

20.

[Iporpamma «3meiikay.
YcTHbI pazbop
MPOT'PAMMBI.

I1P: mporpammupoBaHue
pobota «Tpakrop» BIOJIb
TPAEKTOPUU «3MEUKa».

21.

IlogBeneHme UTOroOB.
CamocrosiTenbHas padoTa:
KOHCTPYHPOBAHHUE TPOCTOTO
po6oTta «Tenexkay» mo
WHCTPYKIIUU U
MPOrPaMMHPOBAHUE €T0 11O
3aJJaHHOM TPAECKTOPUH.

PaboThI ¢ MCITOJIE30B

aHHUeM CeHCOpoB — 13 yacos.

22.

[ToBTOpEeHME: BUIIBI
CCHCOPOB U UX HA3HAYCHHUC.
YbTpa3sByKOBOH CEHCOP.
Hacrpoiika napamerpos.
Pasbop mporpaMmsi:
JBUKEHUE BIIEpe, IOKa HeT
IpCIATCTBHA.

ITP: Jlo6aBneHue
yABTPa3BYKOBOTO CEHCOpa




poboty «Tenmexkay.
[IporpammupoBanue podota
«Tenexkay.

23.

[ToBTOpEHNE:
YJIBTPa3ByKOBOU CEHCOP.
[IP: mporpammupoBaHue
poboTa-uccine0BaTesb.
JlBuraiics Briepen, OKa HET
MPETATCTBUS, B TPOTUBHOM
cllydae — IIOBEPHHU.

24.

HOBTOpeHI/Ie, 3aKPCIJICHUC
Marcpuraja

25.

Cencop «lIBer». HacTtpoiika
napameTtpoB. Pazoop
nporpaMmbl «KpacHpbrit
LIBETY.

[1P: nobaBnenue ceHcopa
«user». [IporpammupoBanue
pobota «KpacHblii IBETY.

26.

Cencop «LlBer». Hactpoiika
napameTpos. Pazbop
nporpaMmsl «KpacHbIi
LBETY.

I1P: nobGaBnenue ceHcopa
«user». [IporpaMmMmupoBanue
pobota «KpacHslil IBET».

217.

Pa36op mporpaMmel
«Yragai oBeT».

IIP: mporpammMupoBanue
poboTa «yraaait mBeT».




28.

Pa30op nporpammel
«¥Yranait iBeT».

[1P: mporpammupoBanue
poboTa «yraaait BeT.

29.

[Iporpamma «IIpoctas
pagyray.

I1P: mporpammupoBaHue
poboTa «IBUTAKCS BIIEPEs,
OTIpEEIIAs LIBETA.

30.

IIporpamma «IIpocras
panyra.

IIP: mporpammMupoBaHue
pobota «aBUraics Buepen,
OIIpEAEIIsAs LIBETa.

31.

CeHcop 1BeTa, Kak CEHCOP
ocsenieHHocty. Hactpolika
rapaMeTpoB JJIs
pacro3HaBaHMs YEPHBIA WU
OembIii I[BET.

[IP: mporpamma «IBUKEHHUE
BIEPE] 1O YEPHOM JTUHUM.

32.

Cencop 1BeTa, Kak CEHCOp
ocsenieHHocTu. Hactpolika
1apaMeTpoB JJIs
pacrio3HaBaHMsl YEPHBIN UIH
OembIii IIBET.

IIP: mporpamma «JBHKEHUE
BIEPE] 1O YEPHON JTUHUM.

33.

Cencop 11B€Ta, KaKk CEHCOP
ocsenieHHocty. Hactpolika
napaMeTpoB 1Jis




pacro3HaBaHUs YEPHBIA UITU
Oenblii IBET.

[IP: mporpamma «IBHKEHUE
BIIEpE]T 10 YEPHOU JIMHUM».

34.

IlonBenenue UTOroOB.
CamocrosTenbpHas paboTa:
KOHCTPYHUPOBAHHE MPOCTOTO
poboTa ¢ Tpemsi CeHCOpaMHu
IO UHCTPYKITUHU H
IPOrpaMMHPOBAHHUE €0 C
UCIIOJIb30BAHHEM CEHCOPOB.

Htoro yacos 1o nporpamme

34




Cnmcok aurepaTypbl

1.

«Pobororexnuka s gered u pomuteneity C.A. ®dwmmnos, CaHKT-
[lerepOypr «Hayka» 2010. - 195 c.

«YpOKH JIero — KoHCcTpupoBanus B mkosne» A.C.3naka3zoB, Mocksa BUHOM.
Jlaboparopus 3nanmii 2011. — 119 c.

«ITepBblii Iar B poOOTOTEXHUKY» MPAKTUKYM AJi 5 — 6 KJIaccoB, I
Komocos, MockBa BMHOM. JlabopaTtopus 3nanuii 2012. — 286 c.

[lepsoPo6or NXT. Benenune B podororexHuky. - MINDSTORMS NXT
education, 2006. — 66 c.

Hayxka. Ouuuknoneaus. — M., «cPOCM3H», 2001. — 125 c.

10.0. Jlo6oma, O.C. HerécoBa Meronnueckoe mnocodoue «YueOHas
poboToTexHuka (2K1acc)y, MeKTPOHHBIN pecypc.

«O0pa3zoBarenbHas poOOTOTEXHHUKA» (TMporpamma JJis ydaluxcsi 2 KJIaccoB
obmieo0pa3oBarenbHBIX yupexaeHuit) Jloboma 10.0., k.m.H., moueHT Kad.
unpopmanronnbix Texnonorut @M TI'TIY, Herecosa O.C., accucteHt
kad. uapopmaruku OMO TI'TIY Jleontnera E.B., meronuct MAY 3ATO
Cesepck «PIIO»

Knaura g yamrens nmo pabore ¢ koHctpykropom IlepBopobor LEGO ®
WeDo™ (LEGO Education WeDo)

HNuTepHeT — pecypcesbl:

A http://legoengineering.com

A http://robosport.ru/

A www.legoeducation.com

A http://nnxt.blogspot.com

A http://us.mindstorms.lego.com

A http://commons.wikimedia.org/wiki/Category:Lego Mindstorms

A http://mindstorms.lego.com/en-us/Default.aspx



http://legoengineering.com/
http://robosport.ru/
http://www.legoeducation.com/
http://nnxt.blogspot.com/
http://us.mindstorms.lego.com/
http://commons.wikimedia.org/wiki/Category:Lego_Mindstorms
http://mindstorms.lego.com/en-us/Default.aspx

