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KOMIUIEKC OCHOBHbBIX XAPAKTEPUCTUK ITPOI'PAMMABI
[HOACHUTEJIbHAA 3AIINCKA

JlononHuTenbHas ob1iepa3BuBaoIas nporpaMmma «PodoToTexHuka,
pa3paboTaHa B COOTBETCTBUHU C:

3akon «O6 oOpa3zoBanuu B Poccuiickoii @eneparumn» - @3 No273 ot
29.12.2012;

IToctanoBneHue I 1aBHOrO rocy1apCcTBEHHOTO CaHUTAapHOI0 Bpaua Poccuiickon
®deneparuu oT 28.09.2020 1. Ne 28 "OO6 yTBepxkaeHun canutapubix mpasui CII 2.4, 3648-

20 "CaHuTapHO-31UIEMUOIOTHYEeCKUE TPeOOBaHUS K OpraHU3alUsIM
BOCHHUTAaHUS U O0yUEHHUs, OT/AbIXa U 03/I0POBIEHUS JeTel U MoJIoIeKu";

[Tpukazom Munucrepctsa npocsetienust PO «O06 yrepxkaenuu [lopsnka
OpraHu3alyy U OCYHIECTBICHUSI 00pa30BaTEIbHON 1EATENTbHOCTH MO JOTOTHUTEIbHBIM
oOmiepa3zBuBaroniuM nporpammam» Nel96 ot 09.11.2018 r.;

JlononHuTenbHas 001Iepa3BUBaoias nporpaMma «Pob0ToOTeXHUKAY) OTHOCUTCS
K IIporpaMMaM TEXHUYECKOW HaIpaBJICHHOCTH.

Ypogensb [Iporpammel — 6a30BBIil.

AKTyaJIbHOCTH JIAHHON TIPOTPaMMBbI:

HEO0OXOIMMOCTh BECTH PabOTy B €CTECTBCHHOHAYYHOM HAINPABICHUH IS
co3aaHus 6a3bl, MO3BOJISIONIEH MOBBICUTH HHTEPEC K TUCHUILITMHAM CPEIHETO 3BeHa
(¢pusuke, TexHONOTrMU, UHPOPMATHKE, TEOMETPHUH);

BOCTPEOOBAHHOCTH PAa3BUTHUS ITUPOKOT'O KPYro30pa HIKOJIbHUKA U
(dbopMHUpOBaHUS OCHOB HHKEHEPHOTO MBIIIJICHUS;

-OTCYTCTBHE MpPeIMETa B HIKOJIBHBIX MPOrpaMMax HadaJIbHOTO 00pa30BaHMs,
obecnieunBaromiero GOpMUPOBAHUE Y 00YUAIOIIMXCSI KOHCTPYKTOPCKUX HABBIKOB U OIBITA
IPOrPaMMHUPOBAHHS.

[IpenonaBanue Kypca mpeanoiaraeT uCroJib30BaHUE KOMITBIOTEPOB U
CHEIUATBHBIX HHTEP(EHCHBIX OJIOKOB COBMECTHO C KOHCTPYKTOpaMH. BaskHO OTMETHTH,
YTO KOMITBIOTEP UCIIONB3YETCS KaK CPEJCTBO YIIPABICHUS MOJIEIIBIO; €T0 UCTIOJIb30BAHHE
HAIPABJICHO HA COCTABJICHUE YIIPABIISIIONIUX aJITOPUTMOB JJII COOPAHHBIX MOJIEIICH.
VYyamuecs moiay4aroT MpeacTaBlIeHne 00 0COOEHHOCTAX COCTABICHUS MMPOTPaMM
YIPaBIICHUS, aBTOMATU3AIIMU MEXaHU3MOB, MOJICTIMPOBAHUH PaOOTHI CUCTEM.

Po60T-KOHCTPYKTOP TTO3BOISIET YUAIIIUMCS:

COBMECTHO 00y4aThCsl B paMKax OJIHOM TPYIIIIHI;

pacnpenensiTe 00S3aHHOCTH B CBOCH TpyTIIie;

NIPOSIBIIATH MOBHIIIICHHOE BHUMAHKUE KYJIBTYPE M 3TUKE OOIICHUS;

NPOSIBIIATh TBOPYECKUH TOIXO0/T K PEIICHUIO TTOCTABICHHON 3a/1a4H;

CO3/7aBaTh MOJICTU PEAbHBIX 00BEKTOB H MPOIIECCOB,;

- BUJICTh PETbHBIN PE3YNIBTAT CBOCH PaOOTHI.

[legarormdeckas 1enecoo00pa3HOCTh ATOW MPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO
OHA SIBJISICTCSI TICJIOCTHOM W HETIPEPHIBHON B TEYCHUH BCETO Ipoliecca 00yueHus, u
MO3BOJISIET MIKOJLHUKY IIAT 3a IIaroM PAacKphIBaTh B ce0e TBOPUYECKHE BO3MOKHOCTH U
caMo peau30BaThCSA B COBPEMEHHOM Mupe. B mporecce KOHCTpyHupoBaHUs U
MPOrPAMMHUPOBAHHUSI YUAIIHECs TIOTydaT AOMOTHUTEIbHOE 00pa30BaHue B 00acTu
(bU3UKH, MEXaHUKHU, SJIEKTPOHUKHU U UH()OPMATUKHU.



Ncnonp3oBanne LEGO-KOHCTPYKTOPOB BO BHEYPOUHOU IEATEIBHOCTH
MOBBIIIAET MOTUBAIIMIO YYAIIUXCSI K 00yUYEeHHIO, IIPU ATOM TpeOYIOTCS 3HAHUS
MPAKTUYECKU U3 BCEX YUEOHBIX AUCIUILUINH OT UCKYCCTB M UCTOPHUH 10 MATEMATUKH U
€CTECTBEHHBIX HayK. MeXKIpeAMETHBIC 3aHITUSI OUPAIOTCS HA €CTECTBEHHBIM UHTEPEC K
pa3palboTKe U MOCTPOIKE pa3nuUHbIX MexaHu3MOB. OnHoBpeMeHHO 3ansaTust LEGO kak
HEJIB3s1 JIyUIIle TOAXOAAT JJIsl U3YYEHUSI OCHOB aJITOPUTMU3ALIMK U TIPOTPAMMUPOBAHUSL.

Paborta ¢ o6pazoBaTensHbIMU KOHCTpYKTOpamMu LEGO mo3BoJieT mKOJIbHUKAM
B (popMe MO3HABATENBHONU UTPHI Y3HATH MHOTHE BaXKHBIC UJIEU U PA3BUTh HEOOXOIUMbBIC B
JNAJIbHEUIIIEN )KU3HU HABBIKU. [Ipy MOoCTpOeHNM MOIENHN 3aTPAaruBaeTCss MHOXKECTBO
npo0JieM U3 pa3HbIX 00JacTel 3HAaHUS — OT TEOPUH MEXAHUKH JI0 MICUXOJIOTHUHU, — YTO
SIBJISIETCSI BIIOJIHE €CTECTBEHHBIM.

OuyeHb BaXXHBIM MPEJICTABISIETCS TPEHUPOBKA PAaOOTHI B KOJUICKTUBE U Pa3BUTHE
CaMOCTOSITEJIbHOTO TEXHUYECKOTO TBOPYECTBA.

N3yuast mpocThie MEXaHU3MBI, yUaliuecs y4aTcs padoTaTh pykamu (pa3BUTHE
MEJIKMX U TOYHBIX JBIKECHHI ), pa3BUBAIOT JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIILJICHHE,
daHTa3uI0, U3y4arOT MPUHIIUIBI PAOOTH MHOTUX MEXaHU3MOB.

AnpecaT nporpaMMsbl

JlononmHutenbHas obiiepa3BuBaroias nporpamma «Pobororexuuka»
npeaHa3HadeHa s yqamuxcst ot 10 go 17 ner.

KonnuectBo oOyuaromuxcs B rpyrrelS genosex. HaGop B rpynibi—
CBOOO/THBIIA.

CocraB rpynnbel—TOCTOSIHHBIM.

[TonpocTok yxe crocoOeH ynpapisiTh COOCTBEHHBIM MOBEICHUEM, MOXKET 1aTh
JI0OCTaTOYHO apryMEHTUPOBAHHYIO OLIEHKY MOBEJEHUS JPYTHX, 0COOEHHO B3pPOCIbIX. Y
HUX yTIyOJisieTcss MHTEpEC K OKpYyKaroleMmy, AU hepeHIupyIOTCs HHTEPECHI, MOSBIISETCS
NOTPEOHOCTh OMPENENUTHCS B BbIOOpE Mpodeccuu. B cBOMX KOJUIEKTUBHBIX Jiefax
MOJIPOCTKHU CIIOCOOHBI K 00JIbIIION aKTUBHOCTU. OHU TOTOBHI K CJIOKHOM €SI TEIILHOCTH,
BKJTIOUAIOIIEH B c€0s 1 MaJIOMHTEPECHYIO TOATOTOBUTENLHYIO paboTy, YIIOpHOE
IPEOI0JIEHUE MPENATCTBUSA. [|eTH 3TOro Bo3pacta CKJIOHHBI PU3HABATH TOJIBKO
HACTOSIIIUMN, TTO TIPAaBY 3aBO€BaHHBIN aBTOPUTET. OHM 30pKH U HAOIIOAATEIIbHBI, YYTKO
yJIABIMBAIOT MPOTUBOPEUHS BO B3TJIAIAX U MO3UIUAX CTAPIINX, OOJIE3HEHHO OTHOCATCS K
PACXOXKACHUSAM MEXIY UX clloBaMu U Aenamu. OHM Bce 00jiee HACTOMYMBO HAYUHAIOT
TpeOOBaTh OT CTAPIINX, YBAKEHUS K ce0e, K CBOMM MHEHHUSM M B3TJIA/1aM, U OCOOEHHO
LIEHAT CEPbE3HbINA, HCKPEHHUN TOH B3aUMOOTHOLLICHUH.

O06BeM nmporpaMMbl

[Iporpamma paccuntana Ha 1 rog o0ydyenus Ha 34 yaca B roa. [Iporpamma
aBisgeTcs BapuatuBHOU. [Ipy HEOOXOIMMOCTH B COOTBETCTBUH C MaTepUATIHLHO-
TEXHHYECKUMU U TIOTOTHBIMHU YCIIOBUSMH, TJIAHAMHU YUPEKICHHS, B TCUEHHUE yIeOHOTO
rojia, B mpeesiax yueOHOM Harpy3KH, BO3MOKHA IEPECTAHOBKA TEM TEMATHUYECKOTO IJIaHa
MIPOrpaMMBl.

dopma 00ydeHus - OUHasl.

Pexxum 3ansaTui

[lepuognyHOCTH ¥ IPOJOJKUTENBHOCTD 3aHATUI: pa3 B HEAENIO 1o 1 yueOHOMY
gacy (50 - 55 munyT 3aHATHE).

HEJIb 1 3AJJAYU TTPOT'PAMMEBI

[enb mporpamMmsl: popMHUpPOBaAHUE UHTEPECA K TEXHUUYECKUM BUJIaM TBOPUYECTBA,



Pa3BHUTHE KOHCTPYKTUBHOT'O MBITINICHUS CPEICTBAMU POOOTOTEXHUKH.
3amadn MporpaMmel
OO6yuaroniue:
o3nakomiieHue ¢ kommuiektom LEGO Education Mindstorms EV3;
o3HakomiieHHe co cpenoi mporpammupoBanusi LEGO Education Mindstorms EV3;
MOJIYYCHHE HaBBIKOB paOOTHI ¢ JaTYMKAMU U JIBUTATEISIMUA KOMILJIEKTA;
MOJIYYCHHE HaBBIKOB IIPOTPAaMMHPOBAHHS,
pPa3BHUTHE HABBIKOB PEIICHUS 0a30BbIX 33/1a4 POOOTOTEXHUKH.
PazBuBaromue:
pa3BHUTHE KOHCTPYKTOPCKUX HABBIKOB,;
Pa3BHUTHE JIOTHYECKOT'O MBITIUICHHUS,
pa3BHUTHE MPOCTPAHCTBEHHOTO BOOOPAKCHHUS.
BocnurarenbHbie:
BOCIUTAHHUE Y YYAIIUXCS UHTEpeca K TEXHUYECKUM BHJIaM TBOPYECTBA;
pa3BUTHE KOMMYHHKATUBHON KOMIIETEHIINN: HABBIKOB COTPYIHUYCCTBA B
KOJUISKTHBE, MaJIOH Tpynie (B mape), yuyacTus B Oecejie, 00CYKICHUY;
Pa3BHUTHE COIMATBLHO-TPYIOBON KOMITETECHIINN: BOCITUTAHUE TPYIOJFOOHS,
CaMOCTOSITCILHOCTH, YMEHUS JJOBOJIUTH HAYaTOE JIEJI0 JI0 KOHIIA;
dbopMHupoBaHUE U pa3BUTHE HH(HOPMAITMOHHOW KOMITCTCHIIMH: HABBIKOB PaOOTHI C
Pa3TUYHBIMUA UCTOYHHKAMHU WH(OPMAIUU, YMEHHUS CaMOCTOSITCIIBHO UCKATh, U3BJICKATh U
0oTOMpaTh HEOOXOAUMYIO TS PEeIICHUS yueOHBIX 3a/1au HH(POpMAIIHIO.

COJIEPXKAHME ITPOI'PAMMBbI YUEEHBI TJIAH

JonoJiHUTEIbHAS I'on Koau | Koiuuvec | Becero | Koanuec | @opma
o0lepa3BuBawIas | 00y4eHUs | yeCTB | TBO YacoB | TBO UTOr0BOii
nporpamma 0 y4eOHbI yYalMXC | aTTecTAluH
4YacoB | X HeJleJIb |
B
Hejes
10
JlonosHUTEIBHAS Ipymmal |1 34 34 15 TBopueckas
oOmiepa3BuBaroas roja MPOEKTHAs
porpaMmma oOyueHus paborta
«PoboToTexHuKa»
YYEBHO-TEMATHUYECKHWH ITJIAH
Ne HasBanue pasaeiios, Tem KOJIHY€CTBO 4YaCOB ®opma
NMPOMEKYTOYHOM
BCEro | Teopusi | MPaKTUKA (HTOr0BO)
aTTecTanuu
1. Pa3znen Nel. BBeneHue B HCTOPHIO U 2 1
e POOOTOTEXHUKH
1.1 | BBoaHoe 3aHsTHE. 3HAKOMCTBO. 1 1 -

[TpaBuna Texuuku Oe3omacHocTd. YTo
Takoe po6oT?

1.2. | Bunabl coBpeMeHHBIX POOOTOB. 1 1 -
WNudopmanus, napopmaTika,

pOoOOTOTEXHUKA, aBTOMATHI.
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KoHcTpykuus: moHsiTue, 371€MEHTHI.
OCHOBHBIE CBOMCTBA KOHCTPYKITUH.

3.2.

MaHHTTYSIIMOHHBIE CHCTEMBI pOOOTOB.
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3.3

YcerpoiicTBa yrpaBieHus poOOTOB.
Oco0eHHOCTH YCTPONCTBA IPYTHX
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Coaep:xkanue y4e0HOr0 1JiaHa.

COBpeMEHHbIX poboToB. WHpopmarusi, wunHbopmatuka, poOOTOTEXHHKA, AaBTOMATHI.
3HAKOMCTBO C TEXHHUYECKON JEATEIBHOCTBIO YEIOBEKA. 3HAKOMCTBO C HEKOTOPBIMU
YCIOBHBIMU 0003HAYEHUSMH IPaPUUECKUX N300PAKEHUN.

Ilpaxmuka.

Hab6pocku Ha 6yMa)kHOM HOcUTENe COOCTBEHHOM HaeH poOOoTa B BUJE YIPOUIEHHOTO
yeprexa C TEKCTOBBIM OINMCAHUEM €ro TEXHUYECKUX OCOOEHHOCTEH M BO3MOYKHOIO
npuMmeHeHus. CoBepIIEHCTBOBAaHUE YEePTEXa C UCIOIb30BAHUEM YCIOBHBIX 0003HAUEHHU.

Pa3nen 2. [lepBble maru B po6oTorexHuKky. 3yueHue TeXHOJIOTrMid.

Teopus.

3nakomcTBO ¢ KoHcTpykTopoM LEGO Education Mindstorms EV3. HccnenoBanue
AJIEMEHTOB KOHCTPYKTOpa M BHJIOB MX coequHeHus. Motop u ock. 3yOuaTeie Konéca.
[lonwmwxkaromass 3yOuaTtas mnepenava. [loBeimaromas 3yOuaras nepeaada. YMpaBieHUE
JaTYMKaMH W MOTOpaMM TIpU TOMOIIM mporpammHoro obecneueHuss EV3. Pemennas
nepenaya. CHUKEHUE U yBelnudeHUe ckopocTu. YepBsiuHas 3yOuartas nepepada. Peruarm.
bnox «I{uxm». brnok «Ilepexiroyarensy.

Ilpaxmuka.

Co3nanue nepBbIX NPOCTEUIINX MOJENEH MAIlUH C WCIOJIb30BAHUEM KOHCTPYKTOpA
LEGO. Co3nanue npocTelimmnx MoAeNeil TPaHCIOPTHBIX CPEACTB C MPSAMBIM YIIPABICHUEM U
BO3MOKHOCTBIO U3MEHEHUSI CKOPOCTH MEPEIBUKEHUS 3a CUET MAHUITYIMPOBAHUS 3y04aTOn
nepefavyeil Kpyrsmero MomeHTta. [locTpoeHue mpocThIX aIrOpUTMOB ISl aBTOHOMHOM
pa6otsl Mogeneit TC. IToctpoenue moneneit TC, ABIKYITUXCS 32 CUET peMEHHOM mepeaadn
no anamoruu ¢ 3y6datoil. Iloctpoenue mopeneit TC, ABIKYIIUXCS 3a CUET YEPBIYHOUN
nepeaaun. [loctpoeHre anropuTMoB, CoiepKaIUX HUKINYECKUE PJIEMEHTBHI.

Pasjnen 3. OcHOBBI OCTPOEHHSI KOHCTPYKIIMiA, yCTpoiicTBa, MPUBOABI.

Teopus.

Konctpykiusi:  nonsitue, d3i1eMeHTbl. (OCHOBHbIE  CBOMCTBAa  KOHCTPYKIUHU.
MaHunynaiuoHHbIE CUCTeMBbI poO0TOB. CHCTEMBI MEepeNBUKEHUS MOOWIBHBIX POOOTOB.
CeHcopHbIe CHCTEMBI. Y CTpOMCTBA yrpaBiieHHusI poO00TOB. OCOOEHHOCTH YCTPONCTBA APYTUX
cpenctB pobotorexuuku. Kiaccugukanus npuBogoB. ['0ToBbIe cXeMbI-Ia0JIOHBI COOPKU
KOHCTPYKLIHM.

Ilpakmuxa.

Hcnonbp3oBanue MOTOPOB ISl CO3/IaHUS TTPOCTEUIITUX MAHUITYJISITOPOB M UX 0a30BOe
nporpammupoBanue. [loctpoenne poO0TOB, MPOU3BOASIINX MAHUITYJISIIIAN JTHOO TBUKEHHE,
pearupys Ha JaTYMKWA KacaHusi, 1Bera U JuctaHuuu. IloctpoeHue poOOTOB M HX
MPOrpaMMHUPOBAHUE IO TOTOBBIM CXE€MaM COOPKH.

Paznen 4. Utorosas padora.

Teopus.

DTarbl BRIMOTHEHUS! TPOSKTHON pabOThI: MOCTAHOBKA MPOOIIEMBI, OTIPECIICHUE 1IeTTH
Y 3a/1a4, COCTaBJICHHE MJIaHA BBIMIOJHEHHS] CAMOCTOSITEIbHOM paboThl, pacyeT KOJIUYECTBA
HEO0OXOJMMBIX MaTEPHUAJIOB, BBITIOJIHEHUE pabOThI, CAMOAHAJIN3 BBIOJHEHHOW paOOTHI.

lIpaxmuxka:

Pazpabotka Tembl npoekTta. KoHcTpyupoBaHue mojenu, €€ MpOrpaMMHUpPOBAHUE.
[Ipe3enTanus moxaenu. [lonroToBka HTOroBoi BHICTABKU Pa0OT ydaluxcs 3a y4eOHBIM roj.
Pednexkcust oOpazoBaTeabHBIX PE3yJIbTATOB YUAIIUXCS



1.4. Ilnannpyemble pe3yabTaThl

B pesynbTaTte ocBOCHUS pOrpaMMBbl, 00ydaromuecs OyayT 3Hamb:

* OCHOBHBIC U JIOMIOJIHUTEILHBIE KOMIIOHEHTHI KOHCTPYKTOPA,

* OCHOBBI IPOTPAMMHPOBAHUS POOOTOB;

* CIenuaJIbHyI TEPMUHOJIOTHIO.
OO6yuaronuecs: OyayT ymemas:

* KOHCTPYHPOBATh pOOOTOB IS PEIICHUS PA3IMYHBIX 33]1a4;

*  COCTaBJISITH MPOTPAMMBI C Pa3IMYHBIMH aJTOPUTMAMU;

* HCIIOJIb30BaTh CO3/IaHHBIC TIPOTPAMMBI JJIS YIIPABICHUS POOOTAMH.
OO6yuaronuecs OyayT enadems:

* HaBBIKaMH PaOOTHI C KOHCTPYKTOPOM,;

* HaBBIKaMH padOTHI B CpeJie IPOrPaMMHPOBAHHSI;

* HaBBIKAMH MPOTPaAaMMHUPOBAHUS POOOTOB HAa BHYTPEHHEM SI3bIKE MUKPOKOHTpPOJLIIEPA.

1. KOMILIEKC OTPAHU3AIIMOHHO-NTEJATOTMYECKX YCJIOBUM

2.1. POPMA ATTECTALIUAN

IIpoBepka TONYyYEHHBIX YMEHUM, HABBIKOB UM 3HAHUW OCYILIECTBIAECTCA Ha
KOHTPOJIBHBIX 3aHSATHSIX, a TaK)Ke B IMPOIECCE YJacTHe OOYYAIOIIUXCS B COPEBHOBAHMSIX
Pa3HOro YPOBHS, MPODMIBHBIX KOH(DEPECHITUAX U CEMUHAPaX, BHYTPEHHUX COPEBHOBAHUSIX.

Texkymuii KOHTPOJb YCBOEHUS TEOPETUUYECKOTO MaTepuaia OCYIIECTBISIETCS C
MOMOIIBI0 OMpoca(3auera) Mo OTACIbHBIM TeMaM (pasjenam).

OCHOBHBIM pe3yJbTaTOM OOy4YeHHUsl SBISETCS TBOpYeckas paboTa—co3laHue u
IpPOrpaMMHUpPOBaHUE POOOTOTEXHUYECKOTO YCTPOUCTBA COOCTBEHHON KOHCTPYKIIHH.

ATTecTalus Mo UToraMm OCBOSHHs MPOTrpaMMBbI TPOBOUTCS B (hOPME UTOTOBOTO 3a4eTa
10 pa3zenaM mporpaMMBbl M 3aluThl TBopUeckoro npoekTa ([Ipunoxenue 3).

@opMOli UTOTOBOIO KOHTPOJS TAKKE MOXKET SIBISATHCS PE3yJbTaTHBHOE YYacTHE
o0Oy4Jaromerocsi B KOHKYPCHBIX MEPOIPHUSATUAX MYHHUIIMIIAIBLHOTO, TOPOJCKOTO U Oojee
BBICOKOI'O YPOBHEM.

2.2. OHEHOYHBIE MATEPHAJIBI

JIns  oueHuWBaHWsA pe3yJIbTATOB TEKYIIEM W IMPOMEKYTOYHOM JIUATrHOCTUKHU
HCIOJIB3YETCSI YPOBHEBAsl CUCTEMA: HU3KWUW, CPEIHMN W BBICOKMH YpOBEHb. B Hauane
y4e0HOTO T0/1a TPOBOAUTHCS cOOECeOBaHNe, C MENbI0 BBISIBJICHUS HAYAIBHBIX YMEHUN U
HaBBIKOB, MOTHUBAIlMU TOCTYIUICHHUS] B 00beAHEHUE. Bo Bpemsi Bcero nepuoaa oO0y4yeHUs
MIPUMEHSIIOTCS TECThI HA pa3BUTHE NaMSTH, MBIILJICHUS, BOOOPAXKEHUS.

OLeHOYHBIN JHCT 3aMOJHAETCA MEeIaroroM B KOHIE y4eOHOro roja Mo pe3yjbTaTaMm
HaOJFOICHUM, TECTUPOBAHUS U BBITIOJHEHUS MPAKTUYECKUX 33/ IaHUN.

OneHOYHBbIN JUCT M0 UTOraM O00y4YeHHUs 10 AONMOJTHUTEIbHON 001epa3BuBaomien
nporpamme «PodoTorexHuka
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npaBua 6e30MacHoi padboThI;
OCHOBHBIE KOMITOHEHTHI KOHCTpYKTOpOoB LEGO;
KOHCTPYKTHUBHBIC ~ OCOOCHHOCTH  PA3JIMYHBIX  MOJETCH,
COOPYKEHHUI U MEXaHU3MOB;
BHJIbI  TIOJIBIDKHBIX W HEMOJBIDKHBIX  COCJAWHCHUU B
KOHCTPYKTOPE;
Ymeror
paboTarth C TUTEPATYPOH, C )KypHAIAMH, C KaTaJIOTaMH, B
MHTEpHEeTE (M3y4aTh U 00pabaThIiBaTh NHGOPMAIHUIO);
CaMOCTOSITENIBHO pelIaTh TEXHUYECKHE 3a7a4u B IIPOIECcCe
KOHCTPYHPOBAHHS pOOOTOB (TUTAHHUPOBAHUE MPEICTOSIINX
JENCTBUM, CAMOKOHTPOJIb, TPUMEHSTH TIOJyUYCHHbBIC 3HAHMS);
co37aBaTh MOJENU IpPHU MOMOUIM CIEUUATbHBIX AJIEMEHTOB IO
pa3paboTaHHOM cxeme, 0 COOCTBEHHOMY 3aMBICITY.
Kpurepun oneHnBaHus 3HAHUH, yMEHUIl U HABBIKOB 00y4al0IIUXCS
ITapameTpsIl YpoBHHU 0CBOEHMSI POTPaAMMbI
OlLleHHUBAHMS
Bricoxknii Cpennnii Hu3knit
[IpakTruueckue OO6yuaromuiics OOyuaromuiics OO0yyaromuiicst He 3HaeT
HaBBIKU pabOTHI € CaMOCTOSITEJILHO NBITaeTCS OCHOB KOHCTPYHPOBaHUS
KOHCTPYKTOPOM. coOupaet podora. CaMOCTOSITEILHO poOOTOB.
cobOpatb poborTa,
npuoderaer K
MOMOIIH TIe/Iarora.
[IporpammupoBanue | OOydaronuiics OOyyaromuiics 3Haer | OOywarommuiics
TUTIOBBIX po6oTOB ¢ | CBOGOIHO OCHOBHBIE 3JIEMEHTBI | UCHBITHIBACT 3aTPyIHEHUS
MTOMOIIBIO OpUEHTHPYETCS B MPOrPaMMHOTO B HAaXOXJICHUH TPeOyeMbIX
«BHYTPEHHET0» POrpaMMHOM obecrieyeHus. komana. C Tpyom
SI3BIKA o0ecreyeHn . VY 10BIETBOPUTENBHO | JIEMOHCTPUPYET HABBIKU
MPOrpaMMHUPOBaH Xopo1io BiajeeT BJIa/ICET HaBbIKaMU COCTaBJICHUS MPOTPaAMM.
sl HaBbIKaMU COCTaBJICHUS He yknanpiBaercs B
COCTaBJICHUS IIPOrpaMM, 3a/laHHbIE BPEMEHHBIE
IPOrPaMM. HO HE YKJIaJIbIBa€TCs pamku
[TocnenoBarens B 3aJJaHHbBIC
HO BPEMEHHBIE CPOKH.
HCUYEPIBIBAIOLIE C omubkamu
OTBEYaeT Ha OTBEYaeTHa
MOCTaBJIEHHbIE MOCTaBJICHHBIE
BOITPOCHI. BOIPOCHI.
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2.3. YCJIOBUSA PEAIN3ALIUU ITPOT'PAMMBbI

3aHATUSA TO JIOMOJHUTENBHOM oOiepa3BuBaroiieid nporpamme «PobGoToTexHMKa»
MPOBOMSITCS B CTallMOHAPHOM, THUIIOBOM, OCBEIIEHHOM U MPOBETPUBAEMOM Yy4eOHOM
KaOWHETE, KOTOPBIM OTBeuaeT TpeOOBAHUSIM CAHUTAPHO- TUTHEHUYECKUX HOPM, MpaBUIIaM
TEXHUKH OE€30MaCHOCTH, YCTAHOBJICHHBIX JUJIS TOMEIICHUM, TAe paldoTaloT ydariuecs,
OCHAIIIEHHOM TUIMOBBIMHU CTOJIAMHU M CTYJIBSIMH C Y4ETOM (DU3UOJIOTHUYECKUX OCOOCHHOCTEH
0o0y4Jaromuxcs.

MarepuaJjibl U MHCTPYMEHTBI.

Konctpykroper LEGO Education Mindstorms EV 3, koMmbroTepsl, IPOEKTOp, IKpaH.

2.4, METOOIUYECKHUE MATEPHUAJIBI

Ilpu oO0yyeHMH mO TpPorpaMMe HCHOJB3YIOTCS CjeAyIOIIHE TEXHOJIOTHH:
TPyHIOBOro OOY4YeHMs, TPOSKTHOTO OOY4YeHHs, 3J0pPOBbE COEperarone, TEXHOJIOTHS
JTUCTAHITMOHHOTO O0YYCHHUSI.

I'pynnoevie mexnonozuu— oOydeHUE TPOXOJUT B PA3HOBO3PACTHBIX TPYIIIAX,
OOBEUHSIONINX CTAPIINX U MJIQIMINAX OOIIUM JICJIOM.

Texnonozus npoekmnozo ooyuenusn- pedsATa yaaTcs Co3/1aBaTh MPOCKTHI TOPEIICHUIO
JOCTYITHBIX MM MPOOJIEM M YMEJIO 3alllMIIaTh UX repes apyrumu. [loompsercs cMenocTh B
MIOMCKaX HOBBIX (hOpM, MPOsIBIICHUE (paHTa3UHU, BOOOPAKCHHS.

Texnonozus OucmanHyuoHH020 00yueHus- 310 crocod ooyueHus Ha pacctostHur. OHa
MO3BOJISIET  pemaTth 3agadd  (POPMUPOBAaHUS  WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHON
KyJbTyphl ydanmxcs. E€ ocoOeHHOCTh B TOM, YTO y J€Tel €CThb BO3MOXKHOCTH TOJy4YaTh
3HAaHUS CaMOCTOSTENbHO. biiaromapst COBpeMEHHBIM HH(DOPMAIIMOHHBIM TEXHOJIOTHIM,
ydaliuecs  MeJaror MOTyT UCTIIOIb30BaTh PA3IMYHbIe HHPOPMAIMOHHBIE PECYPCHI.

JlaHHBIE TEXHOJIOTHH MIPUMEHSIOTCS B ClIydae O0JICe3HH yUaIIerocst Wil JIyqan uXxcst
Npyd KOHCYJIBTHPOBAHUM I10 OTACIHHBIM BOIPOCAM B COOTBETCTBHH C COJACpKAHHEM
IporpaMMBbl, a Tak)Ke IPH HEOJIaronpusITHOW COIMATBHOM 0OCTaHOBKE BOOpa3OBaTEIILHOM
OpPraHM3alld, PaiioHE, CTPaHE IO PACIOPSHKECHUIO BBHIMISCTOSIIIAX OPTraHOB YIPaBJICHHUS
o0Opa3zoBaHUsI.

[legaror obOecneuymBaeT peryasipHYIO [HUCTAHIIMOHHYIO CBSI3b C YYAlIUMUCA U
ponuTensiMu (3aKOHHBIMU TPECTABUTEIISIMU) 11 UH(POPMUPOBAHUS O XOJAE pealn3aluu
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MporpaMMbl €  HUCIOJb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA,
AJIEKTPOHHOTO OOY4YeHMs, paclUCaHHEM 3aHATUN, TpadUKOM TMPOBEACHUS TEKYIIEro
KOHTPOJISI U UTOTOBOTO KOHTPOJsl. [ ponuteneit (3aKOHHBIX PeACTaBUTENEH) yUaluXxcs
pa3palaThIBAlOTCAd HWHCTPYKUUHM/TAMATKA O pea3alldd MIpOorpaMMbl € HPUMEHEHHEM
AJIEKTPOHHOTO 00YUYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUM ¢ YKa3aHUEM:

- aJIpeCOB AJIEKTPOHHBIX PECYPCOB, C MOMOIIbIO KOTOPHIX OPraHU30BaHO O0YUEHUE;

- JIOTMH M Tapojb JJIEKTPOHHOM  oOpa3oBarenbHOM  minaTdopmbl  (IIpU
HEOOXOUMOCTH);

- PEXKUM U paclyCaHue TUCTAHIMOHHBIX 3aHSATUH;

- (popMBI KOHTPOJISI OCBOCHUS TPOTPAMMBI;

- CpeJICTBa ONEPATUBHOM CBSI3U C MEIarOroM.

OO6pazoBarenbHas JEATEILHOCTh OPTaHU3O0BBIBAETCS B COOTBETCTBUU C
pacruica’ueM, 3aHsITHE ¢ TPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUNA U
AIEKTPOHHOTO O0Y4YEeHHMS BKIIIOYAOT:

- pa3paboTaHHbIE TIEJJarOTOM MPE3EHTAIMU C TEKCTOBBIM KOMMEHTAPHEM;

- online-3ansitue, online-KOHCYJIBTALINS;

- (pparMeHTHI U MaTepUaIIbl TOCTYITHBIX 00pa30BaTEIbHBIX HHTEPHET-PECYPCOB;
- UHCTPYKITUH TIO BBITIOJTHEHUIO MPAKTUYECKUX 33 TaHUM;

- TUJTAKTUYECKUE MaTepUalibl/ TEXHOJIOTUUECKUE KApPTHI;

- KOHTPOJILHBIE 3a/IaHMUSI.

Ctpyktypa 3aHATHA C NPUMEHEHHEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN U JIEKTPOHHOTO 00YYEHUS COJEPKUT OCHOBHBIE KOMIIOHEHTBI, UTO U 3aHSATHE
B ouHOW ¢Qopme. Ilpu mnpoBeneHun 3aHATUS C HCIOJIB30BAHUEM JUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX  TEXHOJIOTHH, JJEKTPOHHOTO  OOyYeHHs, TMeped  ydalluMHUCs
o0O3HayaroTCsA IMpaBuja padOThl U B3aUMOJEHCTBUA. B mpolecce 3aHsATHS Teaarory
HEO0OXOJIMMO YETKO J1aBaTh HHCTPYKIIUU BHITIOJIHEHUS 3a]JaHUM.

Jlyist mpoBeiCHUS 3aHATUN UCTIONIB3YIOTCS CJIEIYIOIIHE CIIOCOOBI:

- IPOBEJICHUE 3AHATUN B PEKUME OHJIANH;

- pa3MenIeHre Mpe3eHTauuii U TEKCTOBBIX TIOKYMEHTOB B ceTu VIHTEpHET;

- TPOBEJCHUE IMPAKTHUYECKUX 3aHITUH: BHJIEO03allMCh MacTep-Kiacca Meaarora,
BUJICO3AITUCH BHITIOJHEHHON paOOThl yJaIIUMHUCS.

On-line koHCYAbTAIMYU TIPOBOJATCS MIEAATOTOM C TTIOMOIIIBIO 3JICKTPOHHON MOYTHI.

300posve coepezaroujue mexnonocuu. BaxHoe 3HaUCHUE B IPOBENCHHUM 3aHATHI
MMEET OpraHu3anus JMHAMUYECKUX Nay3. BBeneHue 3Tux yrnpaxxHEHHN B MPOUECC 3aHATHS
o0OecrieynBaeT CBOCBPEMEHHOE CHSATHE  (PU3WYECKONM  yCTAIOCTH U OXXUBJICHUE
paborocniocooHocTn Aeteil. KommyecTBO Takmx may3 (QU3KyIbTMHUHYTKH) B TEUCHHUE
3aHSATUS 3aBUCUT OT BO3pacTa JETel, OT CI0KHOCTH M3y4aeMOro MaTepualia, OT COCTOSIHUSA
paboTOCTIOCOOHOCTH. 3aHSITHSI CTPOSITCS € YYETOM HWHAWMBHUIYAIbHBIX U BO3PACTHBIX
0COOEHHOCTEMW, CTETIEHU MOATOTOBJIEHHOCTH, UMEIOIIUXCS] 3HAHUM 1 HABBIKOB.

Y4eOHOe 3aHsITHE - OCHOBHOM JJ1eMeHT 00pa3oBaTelIbHOTO MpPOIECcCa, KOTOPBIil
MPOXOJIUT B KOMOMHUPOBAHHOU (POpME B IBYX YACTSIX: TCOPETUUECKON 1 MTPAKTUIECCKOM.

Teopemuueckas wacms IPOXOJIUT B BUJIE JIEKIIHM, 1€ OOBSACHIETCS HOBBIA MaTepual,
MpaKTUYeCKas 4YacThb—3aKpeIUICHUE MPOMJEHHOr0 MaTepuaja MOCPEICTBOM BBIMIOJIHEHUS
MPAKTUYECKUX 3aIaHUM 1O pa3jeliaM U TemaM Mnporpammbl. Ha 3aHSATHAX HCHONIB3yeTCs
WHJMBUAYAIbHBIA MMOJAXO0J K KaXIOMY OO0ydarouieMycs, OCOOCHHO TMpU BBINOJIHEHUU
WUTOTOBOM MPAKTUYECKON pabOTHI.

B npouecce BBINOIHEHUS npakmuueckux pabom MPOUCXOAUT 00CYKIEHHE CIIOCOOOB
peleHns MOCTaBIEHHOW 3ajlaud, BbIOOpa mMHCTpymMeHTOB. KoMOuHupoBaHHas ¢opma
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3aHATHI 00eCreYrBaeT CMEHY BUJIOB JACSITENbHOCTU U MEPEPHIB B pa0OTE 32 KOMIIBIOTEPOM.

CIIMCOK JIMTEPATYPbI

Jlast meparora

1. JoO6pubopm J1.3., Yenunckuit C.A., ApteMmoB K.A. OcCHOBBI pOOOTOTEXHUKHU HA
Lego® Mindstorms® EV3. Yuednoe mocodue. — M.: Jlaup, 2019. — 108 c. MBanoB A.A.
OcHoBbI poOoTOTEXHUKH. YueOHoe nocodue. - M: UHOPA-M, 2019. — 223 c.

2. 3nakazoB A.C. Ypoku Jlero-KoHCTpYUpPOBaHUS B IIKOJIC: METOJAMYECKOE MOcoOue.
— M.: BUHOM. JlaGoparopus 3nanumii, 2011. — 120c.: un

3. Komnocos JI.I'. IlepBblii miar B poOOTOTEXHUKY: MPAKTUKYM ISl 5-6 KiaccoB. — M.:
BMHOM. JlaGoparopus 3nanuit, 2012. — 286¢.: u.

4. Kopsrun A.B. OOpasoBatenbHas poOototexnuka LegoWedo. CoOopuuk
METOJIMYECKUX PeKOMEHIaluii U MpakTukymoB. - M.: «IMK-IIpeccy, 2016. — 254 c.

5. Oranosckas E.}O., Kussesa W.B., Taiicuna C.B. Po6Gororexnmka, 3D-
MOJICIMPOBAHKE U TPOTOTUITMPOBAHUE B JOMOJHUTEILHOM oOpazoBanuu. — M.: Kapo, 2017.
— 208 c.

6. Tapamatra B.B., Cambuikuna H.H. PoGortorexnuka B mkosie. Meroauka,
nporpaMmsbl, MpoekThl. — M.: JlabopoTopus 3nanuit, 2017. — 109 c.

7. ®ununmoB C.A. Ypoku podorotexHuku. Koncrpykmus. J[pmkeHue. YnpapieHue.
— M.: JTabopaTtopus 3nanuii, 2018. — 176 c.

8. FOpeBuu E.N. OcHoBBI poOoTOTeXHUKH. YueOHoe mocodue. — M.: BHV, 2018. —
304 c.

s ygamuxcs

1. benmuosckas JI., benuosckuit H. Mcnonp3oBanne Jlero—poO0TOB B MHKEHEPHBIX
IPOEKTax MKOJIBHUKOB. - M.: «/JIMK Ilpeccy», 2016. — 88 c.

2. Bunawmnkwii FO.A. UrpoBas poOOTOTeXHHMKA JJIsi IOHBIX IPOTPAMMHUCTOB H
KOHCTPYKTOpOB. - M.: BHV, 2019. — 240 c.

3. Pycun I'.C., Upkoga [0.A., JIyooBuk E.B. [IpuBet, po6ot! Mos nepBas KHUTA I10
pobororexnuke. — M.: Hayka u Texnuka, 2018. — 304 c.
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http://strf.ru/material.aspx?d_no=40548&Catalogld=221&print=1
http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm
http://www.nauka.vsei.ru/index.php?pag=04201008
http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showentry=1
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6. http://legomet.blogspot.com
7. http://www.memoid.ru/node/lIstoriya_detskogo konstruktora_Lego
8. http://legomindstorms.ru/2011/01/09/creation-history/#more-5
9. http://www.school.edu.ru/int
10.  http://robosport.ru
11.  http://myrobot.ru/stepbystep/
12.  http://lwww.robotis.com/xe/bioloid_en
13.  http://lwww.prorobot.ru/lego/dvijenie_po_spiraly.php
14.  http://technic.lego.com/en-us/Buildinginstructions/9398%20Group.aspx

13


http://www.int-edu.ru/
http://strf.ru/material.aspx?d_no=40548&CatalogId=221&print=1
http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm
http://www.nauka.vsei.ru/index.php?pag=04201008
http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showentry=1
http://legomet.blogspot.com/
http://www.memoid.ru/node/Istoriya_detskogo_konstruktora_Lego
http://legomindstorms.ru/2011/01/09/creation-history/#more-5
http://www.school.edu.ru/int
http://robosport.ru/
http://myrobot.ru/stepbystep/
http://www.robotis.com/xe/bioloid_en
http://www.prorobot.ru/lego/dvijenie_po_spiraly.php
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15.  http://www.nxtprograms.com/robot_arm/steps.html

16.  http://www.mos-cons.ru/mod/forum/discuss.php?d=472

17.  http://www.isogawastudio.co.jp/legostudio/modelgallery a.html

18.  http://sd2cx1.webring.org/l/rd?ring=robotics;id=2;url=http%3 A%2F%2Fwww
%2Eandyworld%2Einfo%2Flegolab%2F
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[MPMJIOKEHUE 3

NuauBuayaabHbIi U TPYNIIOBOIl TBOPYECKUM NPOEKT
«Co3nanue MmojeJieil ¢ HCMOAb30BaHHEM 0a30BbIX KOHCTPY KLU

Heanb: onpenenenre ypoBHS CIOCOOHOCTEN yyalIuxcs M0 UTOraM 00y4eHUs 1o
nporpaMme.

YcaoBus nposeaeHus:

1. Bpewms BoinosiHeHUs — 45 MUH.

O6opynoBanue: LEGO-koHcTpyKTOD.

IMopsinoK BBINOJHEHUA:

1. llpunymate uHAMBUAYaTbHO Wi rpynnoi LEGO-koHcTpyKImio.

2. BeiOpaTh 6a30BbI€ AJIEMEHTHI KOHCTPYKIIHH.

3. Cobmro1ast TEXHOJIOTUYECKYIO MOCIIEeI0BATEIbHOCTh, COOpaTh 6Aa30BbIE AIEMEHTHI
KOHCTPYKIIHH.

4. [IpoBepUTh OCHOBHBIE Y3JIbl COEIUHEHUSI.

5. [IpoBepuTh ABUKEHHE MEXAHNU3MOB.

6. 3anmycTUTh KOHCTPYKLUIO B ABH)KEHUE.

BroinosiHeHNe MPAKTHYECKOH padoThl
«KoHcTpykums U3 0a30BbIX 3JIEMEHTOB) 110 32IaHHOMY YePTeKY

Heab: ompenenenne ypoBHS CIIOCOOHOCTEH yyalIuxcsi Ha Ha4YaJbHOM JTare
o0y4eHHUsI.

YciaoBus npoBeeHUs:

1. Bpems BbinosiHeHUs1 — 45 MUH.

2. CaMOCTOSITEIbHOE BHITIOJIHEHNE MTPAKTUYECKON pabOTHI.

O6opynoBanme: nunaktuueckuii Mmatepuai «KoHCTpyKius u3 6a30BBIX 2JIEMEHTOBY,
LEGO-koHCTpYKTOP.

Ilopsaaok BbITOJHEHUS

1. Tlo 3amaHHOMY YepTex)y, COOMOasT TEXHOIOTUYECKYIO MOCIEI0BATEILHOCTD,
coOpaTh 6a30BYI0 KOHCTPYKIIHIO.

2. [IpoBepuTh OCHOBHBIC y3JIbI COCTHHCHHSI.

3. [IpoBepHTh BCIO KOHCTPYKIIUIO B IICJIOM.
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