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1.HOACHUTEJIBHASA 3AIIMCKA
HopmaTuBHO-nIpaBoOBbIE 10KYMEHTBI
Pabouas mnporpamma kypca «OCHOBBI pOOOTOTEXHUKH» Ha MpUMEpe
mwiatgopmbl LEGO MINDSTORMS Education EV3 pa3pabotana B cOCOOTBETCTBUU
¢ TpeOOBAHUSIMH:

TpeboBanusimu @PepepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanuny ¢ U3MEHEHUSIMU;

®denepanbHOr0 TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOI'O
oOmiero o0pa3oBaHUs, YTBEPKIACHHOro TmpuKazoM MuHoOpHayku Poccun ot
17.12.2010r. Nel1897 «O6 yrBepxkaennu OI'OC OOO (¢ JOMOJHEHUSIMU H
n3MeHeHus MU (tipuka3 ot 29.12.2014r. Nel1644 «O BHeceHUU U3MEHEHUH B MPHUKA3
Muno6pazoBanust PO ot 17.12.2010r. Ne1897 «O06 yrBepxkaenun I'OC OO0»);

IIpuka3za Munuctepctsa npocsemeHust Poccuiickoit @enepannu ot 22.03. 2021
Nell5 «O6  yrtBepxkaenun  [lopsiaka  opraHM3alid M OCYIIECTBIICHUSA
o0pa3oBaTeIbHON AESITEILHOCTH M0 OCHOBHBIM 00I1I€00pa30BaTEIbHBIM MPOrpaMMaM
— oOpa3oBareibHBIM NPOrpaMMaM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro Hu
CpelHero oopa3oBaHus;

[Tpukaza MunuctepctBa oOpazoBanus u Hayku PD ot 28.12.2010 Ne 2106 «O6
yTBEpKACHUHU (peepalibHBIX TpeOoBaHUM K 00pa30BaTeILHBIM YUPEIKISHUSIM B YaCTH
OXpPaHbI 3I0POBbsSI 00YUAIOIINXCS, BOCTTUTAHHUKOBY;

®denepalibHOTO MEpEeyYHsi YYEOHMKOB, MIOIMYIIEHHBIX K HCIIOJNBb30BAHUIO IIPH
pealM3allid  UMEIOMIMX TOCYJAapCTBEHHYIO aKKpEIUTAlHI0  00pa30BaTEeNbHbIX
MporpaMM HavyajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero ooIero oopa3oBaHus
OpraHu3alusIMH, OCYILECTBIISIIOLIUMU 00pa30BaTeIbHYIO NEeATENbHOCTb,
YTBEPKAEHHOI0 IpuKa3zoM MuHucTepcTBa npocsenieHust Poccuiickoit @enepanuu ot
20.05.2020 Ne 254;

[IpumepHOll OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMON OCHOBHOTO OOIIETO
oOpazoBaHus  (IIPOTOKOA  pemieHus  (deaepasbHOro  y4eOHO-METOIUYECKOTO
o0bennHeHus 1o odieMy oopazoBanuto ot 8 anpens 2015 r. Ne 1/15);

OcHoOBHOI 00pa30BaTEILHONM MPOrPAaMMOM OCHOBHOTO OOIIEro 0oOpa3oBaHUs
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MAQY COHI Ne 16 r. Kapninacka

Ycraom MAOY COLI Nel6 r. KapniuHcka;

JlokanbHBIMU aKTaMHU O0Opa30BaTEIbHOM OpraHu3anuu, B T. 4. o (dopmax,
MEPUOJUYHOCTH U MOPSJIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOUHOU
aTTecTalluM, KOTOpbIE IIKOJIa TOTOBUT N0 TpeboBaHusiM denepaibHOro 3aKoHa
oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii denepanum» (4. 2 cT.
30);

Canutapasivu nipaBunaMu CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOJIOTHUECKNE
TpeOOBaHMs K OpraHu3alusM BOCIUTAHUS M OOY4YEHHS, OTIbIXa U O3JO0pPOBJICHHUS
JeTel U MOJIOJIEKW», YTBEPKAECHHBIX MOCTAHOBIEHUEM [ JTaBHOTO rocyJapCcTBEHHOTO
canutapHoro Bpauya Poccuiickoit ®@eneparuu ot 28.09.2020 Ne 28 (manee - CII
2.4.3648-20);

CanurapasiMu nipaBwiiaMu 1 HopMamu CanlIuH 1.2.3685-21 «I'uruennueckue
HOPMATHUBHI U TPeOOBaHUS K 00ECIIeUeHUI0 0€30MacHOCTH U (Uin) 0e3BPEAHOCTH ISt
yenoBeka (PakTOpoB cpelbl OOUTAHMS», YTBEPAKACHHBIX IMOCTaHOBICHUEM [ J1aBHOTO
roCyJIapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoit @eneparuu ot 28.01.2021 Ne 2
(manee - CanlluH 1.2.3685- 21).

[Iporpamma cocTaBieHa B COOTBETCTBUU C Y4EOHO-METOAMYECKUM MOCOOHEM
«O06pa3oBaTenbHas ~ pOOOTOTEXHWKA BO  BHEYpO4yHOM  nesrenbHOcTH»  JLIL
[Tepdunbena.

AKTyajdbHOCTh. OpueHTalus Ha pe3ynbTaThl 00pa3oBaHUs, KOTOPHIE

paccMaTpuBarOTC HAa OCHOBE CHCTEMHO-JIESITEIbHOCTHOIO IOAXOJa, SIBISETCS
BOKHEHIIIEH OTINYUTEILHON OCOOCHHOCTRIO CTAHIAPTOB HOBOT'O IMTOKOJICHHMS.

[Ipomecchl 0Oy4deHHS W BOCHUTAHUS PA3BHBAIOTCA Y YyYaIUXCS B Ciydae
HAJIWYUS JEATeIbHOCTHON (hOPMBI CIIOCOOCTBYIOIIEH (POPMUPOBAHUIO TEX MU HMHBIX
TUIIOB JAEATEIIBHOCTH.

JleATeNbHOCTh BBICTYMAET KaK BHELIHEE YCIOBHE pa3BUTUS Yy peOeHKa
[MO3HABATENBHBIX ITPOLECCOB.

Jlns pa3Butusi peOeHKAa HEOOXOJUMO OpPraHu30BaTh €ro JesTEIbHOCTD,
OPraHu3yINIyI0 YCIOBHUS, NPOBOLUMPYIOIIMX IETCKOE neucTBue. Takas crTparerus
oOydyeHus JIerKO peaau3oBbIBacTCs B oOpazoBarenbHOM cpene LEGO, kotopas
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oObeuHseT B cede CHeUUaJbHO CKOMIIOHOBAaHHBIE Jis 3aHATHA B TpyIe
koMIuiekTel LEGO, TmaTtenbHO NpOAYMaHHYIO CUCTEMY 3aJaHUM Ul yYalUIUuXCs U
YEeTKO CPOPMYIHPOBAHHYIO 00pa30BaATENbHYIO KOHLEILIHUIO.

MexnpeIMeTHbIE 3aHATHS ONUPAIOTCS HA ECTECTBEHHBIA HWHTEpPEC K
pa3paboTKe U MOCTPONKE Pa3IMYHBIX ACTAJICH.

OdyeHb BaXXHBIM TPEJCTABISETCS TPEHUPOBKA pPAOOThI B KOJJIEKTHBE U
pa3BUTHE CAMOCTOSITENIBHOIO TEXHUYECKOTO TBopuecTBa. IIpocTtora B mocTpoeHuu
MOJEM B COYETAaHMM C OOJBIIMMHU KOHCTPYKTUBHBIMU  BO3MOXXHOCTSMHU
KOHCTPYKTOpA MO3BOJISIOT YYAIIUMCS B KOHLIE 3aHSTHUS YBUAECTh CIETAHHYIO CBOUMHU
pyKaMu MOJelb, KOTOpasl BBIMOJHSAET IOCTaBICHHYI0 UMHU € CaMHUMH 3ajady.
W3yyass mpocTble MeXaHU3MbI, ydalluecs ydaTcsi paboTaTh pykamu (pa3BHUTHE
MEJIKUX ¥ TOYHBIX JBI)KEHMI), pa3BUBAIOT JJEMEHTApPHOE KOHCTPYKTOPCKOE
MBIIIJIEHUE, (PaHTA3UI0, U3YUYalOT IPUHIUIIBI pA0OTHl MHOTUX MEXaHHU3MOB.

KoMmnbioTep wHcmonb3yeTcss Kak CpEeACTBO YIpPaBJICHHS MOJENbIO; €ro
UCMOJIb30BAaHUE HAIIPABICHO HA COCTABJICHUE YIPABIAIOMIMX aJrOPUTMOB JJIs
COOpaHHBIX MoOJeNel. Yyamuecs MONy4aloT IHpeACTaBIeHue 00 OCOOEHHOCTSIX
COCTaBJIEHMs IIPOrpaMM YIIpaBJICHUs, aBTOMATU3alUA MEXaHU3MOB, MOJEIUPOBAHUN
paboThl cucCTeM. Yualuecss HaydaTrcs TIpPaMOTHO BbIpaXkaTb CBOIO HJICIO,
IPOEKTUPOBAThH €€ TEXHUUECKOE U MPOrpaMMHOE PELICHHE, pean30BaTh €€ B BU/JIE.

Oco0eHHOCTH POrpaMMbI

Peanusanus nporpamMmbsl OCYIIECTBISIETCS C UCHOJIb30BAHMEM METOJIUYECKUX
nocoOui, crnenuaibHo paspadotanHbix ¢upmoir "LEGO" nans mnpenomaBaHus
TEXHUYECKOT0 KOHCTPYUPOBAHMS HA OCHOBE CBOMX KOHCTpYKTOpoB. Hactosmuit
Kypc IpenjaraeT HCIOJb30BaHHE 00pa3oBaTeNbHBIX KOHCTpYKTOopoB LEGO
MINDSTORMS Education EV3 kak wuHCTpymMeHTa st OOydYeHHUS ydYalIuXcs
KOHCTPYHPOBAHUIO, MOJEIMPOBAHUIO M KOMIBIOTEPHOMY YIPABJICHHIO Ha ypOKax
poboroTexnuku. IIpocToTa B mNOCTpOEHWHM MOJEIM B COUETAHHUH C OOJBIINMU
KOHCTPYKTHUBHBIMU BO3MOXHOCTSIMHM KOHCTPYKTOpa HO3BOJISIIOT JETSIM B KOHIIE
3aHATHS YBUJETh CJHIEJAHHYI0 CBOMMH pPYKAMH MOJENb, KOTOpas BBINOJIHSIET

IIOCTAaBJICHHYKO MMM K€ CaMHUMH 3aaady. HpI/I IMOCTPOCHHUHN MOJICIIN 3aTparnBacTCsd



MHOXECTBO MpoOJieM M3 pa3HbIX 0O0JlacTel 3HaHHUS — OT TEOPUU MEXAHUKHU JO
TICUXOJIOTUH.

Kypc mpeamonaraer  MCHOJb30BaHHME  KOMIBIOTEPOB  COBMECTHO  C
KOHCTPYKTOpaMu. Ba)XHO OTMETHTBH, UTO KOMIIBIOTEP HCIOIB3YeTCs] KaK CPEACTBO
yIpPaBJIE€HUS MOJENIbI0; €ro MCIOJb30BaHUE HANMPABIEHO HAa COCTaBJICHHE
YIPAaBISAIOMMX aITOPUTMOB [JIsi COOpaHHBIX Mojeneil. VYwuwamuecs MNOIy4yaroT
npejacTaBieHne 00  OCOOEHHOCTAX  COCTaBJE€HUS  MPOrpaMM  YIOpPaBIICHHUS,
aBTOMAaTHU3allUd MEXaHU3MOB, MOJCIMPOBAHUHN PabOThl cUCTeM. MeToauyecKue
OCOOEHHOCTH pealu3aluyd NPOrpamMMbl TMPEANOoJaraloT COYETaHHWE BO3MOMXKHOCTH
Pa3BUTHS WHIWBHUAYAJIbHBIX TBOPYECKHX CIIOCOOHOCTEW U (OopMUpOBaHUE yMEHUU
B3aMMOJICHCTBOBATh B KOJIJIEKTUBE, pab0OTaTh B TpyIIIE.

Bo3pact o0yuarommuxcs: 11-14 Jer.

Cpok peaamn3zanum nporpammsl: 2 roga. [Iporpamma pazpaborana ¢ yueTrom
BO3PACTHBIX OCOOEHHOCTEH M MOTPEeOHOCTEN JeTel CTapliero MIKOJIBHOIO BO3pPacTa,
U HampaBlieHa Ha pa3BUTHE TBOPUECKOMW, IMO3HABATENBHOW W JMYHOCTHON cdepbl
eTei.

Jlist peanuzaiuy mporpaMmbl UCTIOIB3YIOTCS 00pa30BaTeIbHbIE KOHCTPYKTOPHI
¢upmbl  Lego, konctpyktop LEGO MINDSTORMS Education EV3. On
npeacTaBiIsieT co0oi HabOp KOHCTPYKTHUBHBIX JETalei, MO3BOJISAIONIMX COOpATh
MHOTOYMCIICHHbIE BapUaHThl MEXaHM3MOB, Ha0Op [aTYMKOB, JBUTATEIM W
MuKpokoMmnbeioTep EV3, koTopblli ympaBisieT BCe MOCTPOEHHON KOHCTpyKuueu. C
koH ctpykropom LEGO MINDSTORMS Education EV3 wumer neob6xomumoe
MpOrpaMMHOE 00€eCIIeUeHHUE.

O0beM U CPOKH OCBOEHHS ITPOrPAMMBI

IIporpamma paccuntaHa Ha JBa 00ydeHHs B oObeme 34 9acoB — NEPBBIi
MOAYTh (O3HAKOMHUTENBHBIA ypOBEHb) W 34 YacoB — BTOPOHM MOAYIh (0a30BBIN
ypOBEHB). 3aHsATus npoxoaar 1 pa3 B Hexento o 40 munyT. MToro 68 yacoB 3a nBa
rojia. OCHOBHBIM KPUTEPUEM MPUEMA SIBISIETCS JKeJIaHUe peOeHKa.

KonunuectBo obyuaromuxcs B rpynme — 10 - 17 dyenosek.

OcHoBHbIe ()OPMBI ¥ TPHEMBbI PA0OTHI C YUAIMMHUCSH:



* PoneBas urpa

* [Ilo3naBarenbHas urpa

* 3aganue 1o o6pa3sily (C UCMOIb30BAHUEM UHCTPYKIIUH)

* TBopueckoe MoJieTupoBaHUE (CO3JaHUE MOACIH-PUCYHKA)

Pexum 3ausaTui

[Iporpamma peanusyercst Ha 6aze MAOY COI Nel6 I'O Kaprniunck. 3anstust
MPOBOJATCS OIMH pa3 B Henemo. IlepepsiB Mexnay 3aHatusmMu 10 MuHyT.
[TpogomxkuTenbHOCTh 3aHATUS 40 MUHYT.

CocraB rpymnmbl TOCTOSTHHBIMA.

Oco0eHHOCTH OpraHu3anuu 00Pa3oBaTeIbLHOI0 MPOoLecca

®opMbl peasinzalii 00pa3oBaTeIbHON MPOTPAMMBI:

Peanuzanus mporpaMMbl MpeCTaBISeT TPAAUIIMOHHYIO MOJIEIb: JIMHEHHYIO
MOCJIEIOBATENIBHOCTh OCBOCHHUS COJEpPX aHUS B TEUEHHE OJHOrO roja oO0ydeHus B
OJIHOM 00pa30BaTEIbLHON OpraHu3aluy.

Buabl 3ansTmii: Oecefa, JeKIus, MNPAKTUYECKOE 3aHATHE, CEMMHAp,
nabopaTopHOE 3aHATHE, KPYIJIBIA CTOJN, TPEHHWHI, MacTep-KIacc, SKCKypCus,
OTKPBITOE 3aHATHE.

Ilepeyenb ¢opM mnoaBedeHUS] MTOrOB Ppeanu3anuu 00IIepPa3BUBAKOLIEH
nporpammbl  «PoGoToTrexHuka»: Oecega, ceMuUHAp, MacTep-KIacc, CIEKTaKIIb,
TBOPUYECKHIN OTYET, (PEeCTUBab, MPE3CHTAIUS, MPAKTUYECKOE 3aHSATHE, OTKPHITOE
3aHsITHE, Oecena

2. HEJIb U 3ATAYU TPOT'PAMMBbI

eap mporpamMmbl: pa3BUTh UCCIIEIOBATEIICKUE, NHKEHEPHBIE U MPOEKTHBIC
KOMIIETEHIIUA 4YE€pe3 MOJEIUPOBAHWE U KOHCTPYMPOBAHHE HAYYHO-TEXHUUYECKUX
00BEKTOB B pOOOTOTEXHUKE.

3agaum nporpamMmbI:

— (dopmupoBaHre y 00yJarOIMKUXCs IEHHOCTHBIX OPUEHTAIIMN Yepe3 HHTepec
K poOOTOTEXHUKE;

— YCBOEHHE 3HAHUU B 00J1ACTH pOOOTOTEXHUKH;

- (I)OpMI/IpOBaHI/Ie TCXHOJIOTMYCCKHNX HABBIKOB KOHCTPYUPOBAHUSA,;



— pa3BUTHUE CAMOCTOSITEILHOCTU B y4EOHO-TI03HABATEILHOM EeATEIbHOCTH;

— pa3BUTHE TBOPUECKUX CLIOCOOHOCTEN, BOOOpakeHU s, (paHTaA3UH;

— O3HAKOMIJICHHE C TEXHOJIOTHSIMHU U3TOTOBJICHUSA TEXHUYECKUX 0OBEKTOB, CO
CHIeUAJIbHBIMY MpUEMaMU PYYHBIX PabOT.

HanpagBjieHHOCTb IPOrpaMMBbl: TEXHUYECKAsL.

3. OCHOBHOE COIEP/KAHHE (34 YACA)

YueOHblil (TeMaTHYECKHH) IVIAH

1 moxyanb
Ne HasBanmue pasjaena KosunyecTBo yacoB ®opmMbI
Bcero | Teopusi | Ilpakruka | arrecramuu/
KOHTPOJIsI
1. | Benenue B poOOTOTEXHUKY 2 1 1 TectupoBanue
2. | 3nakomcTBO ¢ pobotamu LEGO 4 1 3 TectupoBanue
MINDSTORMS EV3 EDU
3. | Hatuuku LEGO u ux nmapameTpsbl. 6 2 4 [IpakTrueckue
3aHATHS
4. | OCHOBBI TPOrPaMMHUPOBAHUS 1 9 2 7 HaGnronenue
KOMITBIOTEPHOM JIOTUKU
5. | IIpakTuky™m 1o coopke 8 2 6 [TpakTuueckue
POOOTH3NPOBAHHBIX CUCTEM 3aHATHUS
6. | TBopueckue MpoeKTHBIE padOTHI U 5 3 3 BricTaBka
COpPEBHOBaHUS
Hroro 34 11 24

1.BBenenue B po0OTOTEXHHUKY (2 4.)

Po6otel. Buasr poboToB. 3HaueHne poOOTOB B KU3HU ueioBeka. OCHOBHBIC
HaIpaBJICHHs TpUMEeHEeHUs1 po0oToB. MckyccTBeHHbIi nHTEIWEKT. [IpaBuna paboTsl ¢
koHcTpykTtopoM LEGO

VYrpasnenune podoramu. Metoasl obmmeHus ¢ poobotoM. CocTaB KOHCTPYKTOPA
LEGO MINDSTORMS EV3. BusyanbHble s13bIKHA NpOrpaMMupoBanus. 11X ocHoBHOe
Ha3HayeHue u BO3MOKHOcTU. Komannel  ynpaBineHus poboramu. Cpena
MIPOTrPAMMUPOBAHMS MOJTYJISI, OCHOBHBIC OJIOKH.

2.3nakomcTBO ¢ poooramu LEGO MINDSTORMS EV3 EDU (4 4.)

[IpaBunia TexHuku 0€30MacHOCTU MpuU padboTe ¢ PoOOTAMU-KOHCTPYKTOPAMH.

[IpaBuna o6pamienus: ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE I€TAIN KOHCTPYKTOpA.
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VX Ha3BaHue U Ha3HAYCHUE.

Mopayns EV3. OOG30p, skpaH, KHONKHU YyHOpPaBICHUS MOAYJIEM, HHIUKATOP
COCTOSIHUSA, TIOPTHL. Y CTaHOBKa Oarapeil, cnocoObl SKOHOMHUM 3HEpruu. BxiroueHue
Moy EV3. 3anuch mporpaMMsl U 3aIlyCK €€ Ha BbinojiHeHHe. CepBomoTopel EV3,
CpaBHEHHE MOTOpPOB. MOIIHOCTh M TOYHOCTH MOTOpa. MeXaHWKa MEXaHU3MOB U
MalvH. BUapl COeIMHEHUH U IIepe1ad U X CBOMCTBA.

Co6opxka po6oroB. COopka Mojienu poOoTa 0 UHCTPYKIIUH.

[TporpamMmmupoBaHue IBUKEHUS BOEPE MO MPsAMOU TpaekTopuu. Pacuer uncna
000pOTOB KoJIeca JIJIsl MPOXOKIEHUS 3aIaHHOTO PACCTOSHHUSL.

3. Jatunku LEGO MINDSTORMS EV3 EDU u ux napametpsl (6 4.)

Jatunku. JlaTunk kacaHus. Y CTpOMCTBO Aatunka. [Ipaktukym. Pemenne 3agau
Ha JBUKEHHE C UCIIOJIb30BAHUEM JATUMKA KACAHUS.

JlaTuuk 11BeTa, peKUMbI pabOThl JaTyuka. PemieHue 3amad Ha JBIKCHHE C
UCITOJIb30BAHUEM JaTUMKA LIBETA.

VYapTpa3BykoBOM maTuuK. PenieHue 3amad Ha BUXKEHUE C HCIOJIb30BaHUEM
NaTYNKa PACCTOSHUS.

I'upockonmueckuit natuuk. MHGpakpacHbId AaTYUK, PEKUM MPUOTUKEHUS,
pEXKUM Masika.

[ToakntoueHne TaTYNKOB U MOTOPOB.

Nurtepdeiic monyns EV3. [Ipunoxenus moayns. [Ipeacrasienue nopra.

VY1paBieHHe MOTOPOM.

[IpoBepounas pabora Ne 1 mo Tteme «3HakomcTBO ¢ pobotamm LEGO
MINDSTORMS».

4. OCHOBBI IPOrPAMMMPOBAHNS U KOMIIBIOTEPHO JIOTUKH (9 4.)

Cpena mnporpammupoBanus Moayis. Co3gaHue mnporpaMmbl. Y ajieHUE
6110xk0B. Bemonaenue nporpammbl. CoxXpaHEHUE U OTKPHITHE TPOTPAMMBI.

Cueruuk kacaHuil. BeTBineHnue nmo gatumkam. MeToabl TPUHATUS PEIICHUN
poGoToM. Mopenu nmoBeieHUs TP Pa3HOOOPA3HBIX CUTYAIIUSX.

[Iporpammuoe o6ecneuennie EV3. Cpena LABVIEW. OcHoBHOE OKHO.

CrolicTBa M CTpyKTypa mpoekTa. PemieHune 3agad Ha JBUKEHHE BIOJb CTOPOH



KBajpara. Mcnoib30BaHUE [IUKIIOB MPH PEIICHUU 3a7a4 Ha IBUKECHUE.

[IporpamMmmubIie OJI0KM M MATUTPHI TporpaMMmupoBanusi. CTpaHuUlla anmnapaTHBIX
cpenctB. Penakrop koHTeHTa. MHCTpyMEHTHI. Y cTpaHeHue Hemonalaok. Ilepesamyck
MOJTYJISI.

Pemenune 3amau Ha [BWKEeHHE TI0 KpuBOM. HeszaBucumoe yrpasieHue
MoTopamu. 1IoBopoT Ha 3aganHOE uKCIIO rpanycoB. Pacuer yriia moBoporTa.

Hcnonb3oBaHne HUXKHETO JaTyMKa OCBEIICHHOCTH. Pemienwe 3agad  Ha
JIBH)KEHUE C OCTAHOBKOW Ha 4YepHOW NMHUU. PenieHue 3a1ady Ha JBUKEHUE BIIOJb
nunuu. KanubpoBka gaTyrka OCBEIIEHHOCTH.

IIporpammupoBanue Moayiei. Pemenue 3a1ad Ha MPOXOKIACHUE T10 IMOJII0 U3
kieTok. CopeBHOBaHHE pOOOTOB HA TECTOBOM II0JI€.

5. IIpakTukyM nmo c6opke pooOTH3MPOBAHHBIX cHCcTEM (8 4.)

N3mepenne oceemieHHocT. OnipeniesieHue 1BeToB. Pacrio3HaBaHue 1IBETOB.

Ucnonw3oBanue xoHCTpykTOpa Lego B kadecTBe mudpoOBO Tab0paTopuu.
N3mepenue paccrosinuii 10 00bekTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilnewo cunbl. ITlogbemusiii kpan. Cuetyuk 0060poToB. CKOPOCTH
BpallieHusi cepBoMoTopa. MomHocTh. YnpasieHrne poOOTOM € MOMOIIbIO BHEITHUX
BO31E€HCTBUM.

Peaxknus po6ota Ha 3ByK, I1BET, KacaHue. Tanmep.

JIBUKeHue Mmo 3aMKHYTOW TpaeKToOpuH. PemieHne 3ajad Ha KPUBOJMHEHHOE
JNBHKCHUE.

ITpoBepounas padora Ne 2 o reme «Buasl IBHKEHH pOOOTOBY.

6. TBopuYeckue NpPoEeKTHLIE PA0OTHI U COPeBHOBaHMSA (6 4.)

[IpaBuiia copeBHOBaHMil. PaboTa Haa mpoektamu «/[BrkeHue mo 3aJaHHOU
Tpaektopum», «Kerenbpunr». CopeBHOBaHHE POOOTOB Ha TECTOBOM MOJIE.

KonctpyupoBanue cobOctBeHHOW Mozaenu pobota. I[IporpammmpoBanue u
UCIIBITaHHE COOCTBEHHOW Mozenu poOorta. [loaBeneHne UTOTOB pabOTHI ydamuxcs.
[TogroToBka mOKIAnOB, NPE3EHTALMM, CTEHAOBBIX MAaTEPUAIOB JJIs HTOrOBOMU

KoH(epeHIuU. 3aBepIieHne co3aanus Mojeaeld poOOTOB Il UTOTOBOM BBICTaBKH.
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Y4eOHbIl (TeMAaTHYECKUIT) TJIAH

2 monyJab
Ne HasBanmue pa3sjaena KosnyecTBo yacoB ®opMbI
Bcero | Teopusi | IlpakTtuka arrecranuu /
KOHTPOJIsI
BBoanoe 3ansTue (B ToM 4ncie
1 2 1 1 TectupoBanue
TEXHHKa 0€3011acCHOCTH)

2 | Ucropus co3ganusi IEPBBIX pOOOTOB. 4 1 3 TectupoBanue
Hcropust po60TOTEXHUKH

3 | OcHOBBI MEXaHUKU. 3HAKOMCTBO C 6 2 4 IIpakTnueckue
KOHCTPYKTOpaMU U JETaJISIMU. 3aHSTUSA

4 | OcHoBel kuHEMaTHKH. COOpKa MEPBHIX 6 2 4 [IpakTrueckue
POOOTOB C HCTIOIB30BAaHUEM OCHOBHBIX 3aHSATUSA
3aKOHOB KHHEMATHUKH.

5 | OcHoBsl quHamMuku. COOpKaA MEPBHIX 8 2 6 [IpakTrueckue
PoOOTOB C UCTIOIB30BAHIMEM OCHOBHBIX 3aHSATUSA
3aKOHOB JJUHAMUKHU.

6 | M3yuenue cpeasl mporpaMMUpPOBaHUS. 4 2 2 [IpakTnueckue
3HAKOMCTBO ¢ HHTEpdeiicom 3aHATHUSA
nporpaMmsl. [IporpammupoBanue
epBoro poodora.

7 | OcHoBbl Mexanuku. COOpKa u 4 2 3 BricraBka
MIPOrpaMMUPOBaHKE POOOTOB C
HCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB
MexaHukH. [laTuuku.

Hroro: 34 12 23

Conep:xanne nporpaMmmel 2 roJ 00y4eHus

1.

Beenenue (1 4.)

Pacckas o pa3Butum poOOTOTEXHUKH B MUPOBOM COOOIIECTBE U B YaCTHOCTH B

Poccun. Ilokas Buaeo ponwkoB 0 pobotax m poboroctpoeHuu. IlpaBmma TexHUKH

0€30I1aCHOCTH.

2. Uctopus co3nanus nepBbix poooToB. UcTopust podoToTrexnnku (4 4.)

PoOoToTexuuka  id

Ha4YWHAIOMux,

0a30BBIl

YPOBECHb.

poboroTexHuku. [loHsTHSA: NaTUnK, UHTEpQElc, aNnroOpruT™ U T.II.

OCHOBBI

Anroput™m nporpammsl npeacrasisercs no npuHuuny LEGO. U3 Bu3yanbHbIX
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0JI0KOB cocTaBisieTcsl mporpamma. Kaxxplil 0J10K BKJIIOYaeT KOHKPETHOE 3aJaHue U
€ro BBIIIOJIHEHNE.

3. OcHOBBI MeXaHMKH. 3HAKOMCTBO ¢ KOHCTPYKTOPaMH U ieTaasiMu (6 4.)

Texnonmorust NXT. O rexnonoruu EV3. YcranoBka Oarapeii. ['maBHoOe MeHIo.

Cencop nBera m nBeTHasg mnonacBeTka. CeHcOp HaxkaTusA. YJIbTPa3BYKOBOM
ceHcop. MaTepakTuBHbie cepoMoTophl. McnonszoBanueBluetooth.

EV3 aBnserca «mo3rom» podbora MINDSTORMS. D10 uHTEINIEKTyalbHbIH,
yIpaBiisieMblii KOMIBIOTEPOM 37ieMeHT KoHcTpykTopa LEGO, no3Bostonuii poooty
0KHUTb U OCYLIECTBIIATH PA3JIUYHBIEC 1EUCTBHUS.

Paznuunbie ceHcopbl HEOOXOIUMBI JIJIs1 BBIMIOJIHEHUS ONPECICHHbBIX AEHCTBUM.
Onpenenenue 1eta u ceeta. O0xo/ npenarcTBus. [[BukeHue no TpaeKTOpUu.

4. OcHoBbl knHeMaTHkH. COOpKa MepBbIX POOOTOB C HCIOJIb30BAHUEM
OCHOBHbIX 3AKOHOB KHHEMATHUKH (6 4.)

3HAKOMCTBO C KOHCTPYKTOPOM. TBO# KOHCTPYKTOp (COCTaB, BO3MOKHOCTH).

OcHoBHbIE NleTany (Ha3BaHUE W Ha3HaueHue). J[aTunku (Ha3HaueHue, eIUHULIBI
usMmepenusi). Jpurarenmn. MukpokomneroTep  EV3.Akkymynstop  (3apsika,
ucnoiib3oBanue). Kak nmpaBuiabHO pa3iokuTh JeTaiu B Habope.

B xonctpykrope MINDSTORMSEV3 npruMeHeHbl HOBEHIINE TEXHOJIOTUU
POOOTOTEXHUKH: COBPEMEHHBIN 32 — OMTHBIN IPOrpaMMUPYEMBbI MUKPOKOHTPOJIIED;
nmporpaMMHOE oOecrieueHue, ¢ yaoOHbIM HHTepdelicom Ha 0a3e 00pa3oB U C
BO3MOXHOCTBIO ~ TIE€pPETACKMBAaHHUS OOBEKTOB, a TaK K& C MOAACPKKOU
WHTEPAKTUBHOCTH; YYBCTBUTEIBHBIE CEHCOPbl W HHTEPAKTUBHBIE CEPBOMOTOPHI;
pasbembl s OectipoBogHoro Bluetooth, WI-FIu USB monkmodenuii. Paznuunbie
CEHCOpbl HEOOXOAMMBI JUIsl BBIIOJIHEHUS ONPEEICHHBIX JelcTBHi. OmpeneneHue
nBera u ceera. O0xoxa npenarcTeus. J(BH>KeHHE MO TPACKTOPUH U T.J.

5. OcHoBbl AMHAMKUKH. COOpKa NMepBbIX POOOTOB € HCMOJIb30BAHUEM
OCHOBHBIX 32KOHOB THHAMUKH (8 4.)

Havano  paboTel. BriroueHHMe W BBIKIIOYEHHE  MHUKPOKOMIIBIOTEpA

(akkymynsaTop, Oarapeu, BKIIOYEHHUE, BbIKIOueHHE). [loakmtoueHue nBurareneii u

TaTYMKOB (KOMIUICKTHBIE 2JIEMEHTHI, nBuratend W gatuuku EV3). TectupoBanue
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(Tryme). Motop. Jatumk ocBemeHHocTH. JlaTunk 3Byka. JlaTuuk KacaHwusl.
VaerpasBykoBor aatuuk. Ctpykrypa meHo EV3. CHsTHe moka3zaHui C JaT4YUKOB
(view).
6. U3yyenue cpeabl nporpaMmMupoBaHus. 3HAKOMCTBO ¢ HHTepdeiicom
nporpammsl. [IporpammupoBanue nepsoro podora (8 4.)

[Iporpammuoe oOecnieuenue EVA. TpeGoBanuss k cucreme. YcTaHOBKa
nporpammHoro obtecneuenus. Mutepdeiic mporpammuoro obecneuenus. [lamutpa
nporpammupoBanus. [lanens Hactpoek. Konrtposep. Pemakrtop 3Byka. Pemaxrtop
n3o0paxkenus. JucranumonHoe ynpasienue. CTpyKTypa s3blKa MPOrpaMMUPOBAHUS
EV3. Vcranoka cBszu ¢ EV3.Usb. BT .WI-FI. 3arpy3ka nporpammsbl. 3amyck
nporpammbl Ha EV3. [lamsate EV3: npocMoTp 1 ouncTKa.

7. OcHoBbl Mexanuku. COOpka U NIpOrpaMMHPOBaHKeE C UCIIOJIb30BAHUEM
OCHOBHBIX 32KOHOB MeXaHUKH (6 4.)

[lepBas moaenb. COOpKa MOJENU MO TEXHOJOrn4YeckuM KapraM. CocraBieHue
OPOCTOM TpOrpaMMbl JUIsI MOJENU, HCHOJb3ys BCTPOEHHbIE BO3MOXKHOCTH EV3
(nmporpamma u3 TK + 3aianus Ha MOHUMaHUE TPUHIIMIIOB CO3/IaHUS POTPAMM).

Mogenu ¢ patunkamu. COopka Mojenelt u coctaBieHue mporpamm u3 TK.
Jatunk 3Byka. Jlatunk kacanus. Jlatunk cBera. [logkiroueHne JaMIOYKH.

BrimosniHeHHe MOTOTHUTENBHBIX 3aJaHUA W COCTaBIIEHHE COOCTBEHHBIX
nporpamMm. CopeBHoBanus. [IpoBoautcst cobopka Mozeneir poOOTOB M COCTaBICHHE
OporpaMM IO TEXHOJIOTMYECKUM KapTaM, KOTOpbIE HAaXOIATCA B KOMIUIEKTE C
KOMIUIEKTYIOUUMH i cOopku poborta. Jlanmee cocTaBisioTcsi COOCTBEHHBIE
IIPOTrpaMMBI.

4. IMTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOT'PAMMBI

Buabl yuyeOHOM 1eATeJIbHOCTH:

— (OOpa3oBaTenbHO-UCCIEIOBATENbCKAsT  JCATENBHOCTh, NP KOTOPOM
mporecc moigyueHus uHopmanuu (MPOrpaMMHOIO Marepuana) JoObIBaeTcs

O6yanOIHHMHC${ CaMOCTOATCIIBHO IIPU IIOMOINMU II€garora,
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— MWudpopmanmoHHass  J€ATEIbHOCTb — OpraHu3auus W IPOBEJEHHUE
MEpOINPUATUN C LEJbI0 0003HAUYeHMsI MPOOJEMBI, PAaCIpPOCTPAHEHUE MOJYYEHHOU
uH(popmaiu, GpopMupoBaHUE OOLIECTBEHHOTO MHEHUS;

— TBopueckass  J€ATENBHOCTH — yYacTHE B  HAYYHO-TEXHUYECKUX
MEPOIPHUATHSIX.

4. OxxuaeMble pe3yJibTaThl OCBOCHH S IPOrPAMMBI:

1. /Iu4HOCTHBIE pe3yJIbTaThl:

— OTBETCTBEHHOE OTHOIIEHHE K HHQOpMALUU C YYETOM TMPABOBBIX U
ATUYECKHUX aCTIEKTOB €€ PaclpOCTPAHEHUS;

— pa3BUTHE YYBCTBAa JIMYHOW OTBETCTBEHHOCTH 32 KayeCTBO OKPYKaOIIEi
UH(GOPMAIIMOHHON CPEeJIbl;

— CHOCOOHOCTH YBsI3aTh Y4eOHOE coJiepKaHhe ¢ COOCTBEHHBIM >KHU3HEHHBIM
OTBITOM, TOHSATH 3HAYMMOCTH TOATOTOBKM B OOJACTH JIETO-KOHCTPYUPOBAHUS U
POOOTOTEXHUKH B YCIOBHSIX PAa3BUBAIOIIETOCS OOIIECTBA

— TOTOBHOCTH K MOBBIIIEHUIO CBOET0 00pa30BaTEIHLHOTO YPOBHS;

— CHOCOOHOCTh M TOTOBHOCTh K MPUHATHIO IIEHHOCTEHW 340pOBOro obpasza
KU3HU 32 CUET 3HAHUS OCHOBHBIX TUTUEHUYECKUX, SPrOHOMUYECKUX U TEXHUYECKUX
yCcIOBUM  0€30MacHOM  SKCIUTyaTalldd  CPEICTB  JIETO-KOHCTPYUPOBAaHUA U
POOOTOTEXHUKH.

2. MeTanpeaMeTHbIe pe3yJabTaThl:

— BJajJeHHEe  HMHQOPMAIUOHHO-IOTUYECKUMH  YMEHHUSMH:  ONpPENeIsiTh
MOHATHS, CO37aBaTh O0OOIIEHHUs, YCTaHABIMBATh AHAJIOTHUH, KIACCHU(PHUIIUPOBATH,
CaMOCTOSITEJIbHO  BHIOMPAaTh OCHOBAaHUS W KPUTEPUH JUIsl  KIaccUUKAINH,
YCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PacCyKIEHUE,
YMO3aKJIIOUCHHUE U JIEIaTh BHIBOIHI,

— BJAJICHHE YMCHHUSIMH CaMOCTOSITEIBHO IUIAHUPOBATh MYTH TOCTHKCHHS
11eJIei; COOTHOCHTH CBOM JICUCTBHSI C IUIAHUPYEMBIMH PE3YIIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEM JEATENIbHOCTH, OMNPEAENsITh CHOCOObl JEUCTBUH B paMKax

MNpCaAJIOKCHHBIX YCHOBHﬁ, KOPPCKTUPOBAThL CBOH I[GﬁCTBPI?I B COOTBCTCTBHUH C
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U3MEHSIOUIEHCS CHUTyallued; OLEHUBATh IMPABWJIBHOCTh BBIINOJHEHHUS Y4eOHOU
3a/1a4u;

— BJAQJEHHUE OCHOBAMHU CAMOKOHTPOJISA, CAMOOLCHKH, MPUHATUS PEUICHUN M
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B yUeOHOM U MIO3HABATEIbHOM ESITEbHOCTH;

— CaMOCTOATENIBHOE CO3/aHUE aJITOPUTMOB JIESATENBHOCTH NPH PELICHUU
po0JIeM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa;

— BIIaJieHHe WH(OPMAIIMOHHBIM MOJCIIMPOBAHUEM KaK OCHOBHBIM METOIOM
npuoOpeTeHus 3HaHUMN: YMEHHUE MPeoOpa3oBbIBaTh OOBEKT U3 YyBCTBEHHON (OPMBI B
IPOCTPAHCTBEHHO-TPaUUYECKYIO UM 3HAKOBO-CUMBOJIUYECKYIO MOJIEIb;

— CHOCOOHOCTb W TOTOBHOCTh K OOIIEHHIO W COTPYJHUYECTBY CO
CBEPCTHUKAMHU U B3POCIBIMH B IIpoliecce 00pa3oBaTesibHOM, OOLIECTBEHHO-TIOJIE3HOMH,
y4e0OHO-HCCIEJOBATENbCKOM, TBOPUECKOM 1€ITETbHOCTH.

IIpenmeTHbIE pe3yibTAThI: 3HAHUS, YMEHUS, BJIaJICHHUE:

ITo uToramMm OKOH4YaHUS MEPBOrO roaa:

[IposiBiieHME TEXHUYECKOTO MBILUICHUS, I103HABATEILHOM JEATEIIBHOCTH,
TBOPYECKON MHUIIMATUBBI, CAMOCTOSITEIIbHOCTH;

Hcnonb30BaHre MMEIOMIETOCS TEXHUYECKOTO OOecreueHus: [UIsl pelIeHUus
IIOCTABJICHHBIX 33144,

CnocoOHOCTh TBOPYECKH peIIaTh TEXHUUYECKUE 33]1aUH;

CnocoOHOCTh MPOJIYKTUBHO HCMOJIB30BATh TEXHUYECKYIO JIUTEPATYypy IS
ITOMCKA CJIOKHBIX PEIICHUI;

IIo nToram oKOH4YaHUA BTOPOIO rojaa:

CriocoObHOCTD CaMOCTOSTEIIBHO IJJAHUPOBATH IyTH JIOCTUKEHHUS
MMOCTABJICHHBIX IICJICH;

['otoBHOCTH BBIOOpa Hambonee 3(HPEeKTUBHBIX CIIOCOOOB pelieHUs 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM;

CamocTosiTeIbHOE CO3/[aHHE AITOPUTMOB JCSTENBHOCTA TMpPU PEUICHUU
po0IeM TBOPUYECKOTO 1 TMTOMCKOBOTO XapaKTepa;

['0TOBHOCTE M CITOCOOHOCTH CO3/TaHMST HOBBIX MOJICIICH, CHCTEM;

CnocoOGHOCTh CO3/JaHUsI MPAKTUYECKH 3HAYUMbBIX OOBEKTOB.
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5.METO/IMYECKOE OBECIEYEHUE JONMOJHUTEJBHOM
OBPA3OBATEJIbLHOM TPOI'PAMMBI

ObecnieueHue  mporpaMMbl  OPEIyCMATPUBAET  HAJIMYME  CIEAYIOLIUX
METOMYECKUX BUJOB MPOIYKIIUHU:

—  DJIEKTPOHHBIE YUeOHUKH;

— DKpaHHBIE BHJIEO JIEKLIMH, Screencast (3KpaHHOE BUAEO - 3alHCHIBAIOTCS
CKPUHIIOTHI (CTaTUYECKUE KaIPhl 3KpaHa) B TUHAMUKE);

— BHUJIEO POJIUKH;

— uHGMOpPMAlMOHHBIE MaTepualbl Ha CcaiTe, TOCBSIIEHHOM JaHHOM
JOTIOTHUTENIbHOM 00pa30BaTeIbHON MPOrpaMMme;

— MYJIbTUMEIUWHBIE WHTECPAKTHBHBIC JOMAIIHHE pPaOOThI, BbIJaBaCMbIC
oOy4JaromuMcs Ha KaxJA0M 3aHSTHH;

[lo pesynbTaTam paboT Bcel Tpymnmbl OyleT CO3AaBaThCsl MYJIbTUMEIUNHOE
MHTEPAaKTUBHOE W3JIaHHE, KOTOPOE€ MOKHO Oy/IeT HCIOJb30BaTh HE TOJIBKO B
KayecTBE OTYETHOCTH O MPOEIaHHOW paboTe, HO U KaK y4yeOHBbII Marepuan A
CJIEIYIOIINX TPYIII 00YyYaroIIuXcs.

6. KOMIIJIEKC OTPAHU3AIIMOHHO-TIEJJATOIr MYECKX YCJIOBHI
dopma aTTecTaluu

[IpoBepka MNONYYEHHBIX YMEHUW, HABBIKOB W 3HAHHWM OCYIIECTBIISECTCS Ha
KOHTPOJBHBIX 3aHATHSX, a TakKe B TPOIECcCe ydacTue oOydvarolmuxcs B
COPEBHOBAHMSIX PpA3HOTO YPOBHS, MNPOPWIbHBIX KOH(MEPEHIUAX U CEeMHUHapax,
BHYTPEHHUX COPEBHOBAHMUSIX.

Texylmnii KOHTPOJIb YCBOEHUSI TEOPETUUYECKOI0 MaTepuaia OCYILIECTBISETCS C
MIOMOIIIBIO OIpoca (3a4eTa) Mo OTAEIbHBIM TeMaM (pa3zienam).

OCHOBHBIM pe3yJIbTATOM 00Y4YEHHUS SIBIIAETCS TBOpUECKash paboTa — CO3JJaHuE U
IIPOrpaMMHUPOBAHHE POOOTOTEXHUYECKOIO YCTPONUCTBA COOCTBEHHOM KOHCTPYKIIHH.

ATTecTtanisi MO WTOraM OCBOCHHMS MPOrpaMMbl TPOBOAUTCS B (dopme

WTOrOBOI0 3a4€Ta MO pa3jesiaM IpOorpaMMbl U 3alIUThl TBOPYECKOTO MPOEKTA
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Dopmoti umo206020 KOHMPOJA TAKKE MOXKET SBIATHCA PE3YIBTATUBHOE
ydyacThe OOydamIllerocss B KOHKYPCHBIX MEPONPUATHUAX MYHULHUIAIBHOIO,
rOpPOJICKOTO U 00JIe€ BBICOKOTO YPOBHEN.

OLHEHOYHBIE MATEPHUAJIBI

JIns OUEHMBAHUSA PE3YNbTATOB TEKYIIEH M IPOMEKYTOYHOM JTHATHOCTUKHU
HCIIOJIB3YETCSl YPOBHEBAsI CUCTEMA: HU3KUN, CPETHUM U BBICOKUN ypOBEHb. B Hauaie
y4eOHOr'0 Troja TMPOBOJAUTHCA COOECeOBaHUE, C IIEJIbIO0 BBISBICHHUS HAYaJIbHBIX
YMEHHI M HaBBIKOB, MOTHUBAIIMM TOCTYIUJIEHUS B oObenuHeHue. Bo Bpemsi Bcero
nepuoja OOyuYeHHs MPUMEHSIOTCS TECThl Ha pa3BUTHE MaMsITH, MbBIIUICHHUS,
BOOOpaKEHUSI.

OneHOYHBIN JUCT 3aloJIHSIETCS TEeJaroroM B KOHIE Y4eOHOTro roja Io

pe3yjabTaTaM Ha6HIOJICHI/II>JI, TCCTUPOBAHUA U BBIIIOJIHCHUS IMPAKTHYCCKUX SallaHI/IfI.

OueHOYHBI JIUCT 10 UTOraM 00y4eHHUS MO JONOJTHUTETbHOM
o0mepasBuBawieii nporpamme «Po00TOTEXHUKA)

Kpurtepun onenku Husknit | Cpennnii | Boicokmii
YPOBEHb | YPOBEHb | YPOBEHb

3HaloT

npaBuiia 6€30macHoOM paboTHI;

OCHOBHbIE KOMIIOHEHTHI KOHCTpYKTOpoB LEGO;

KOHCTPYKTHUBHBIC 0COOEHHOCTH Ppa3INIHbIX MO,I[GJ'IG?I,
COOPY)KGHI/Iﬁ 1 MCXaHHU3MOB,

BU/bI IIOJBHKHBIX n HCIIOABMIKHBIX COGI[I/IHeHI/Iﬁ B
KOHCTPYKTOPC;

YMmeroT

paboTath C IUTEpaTypoil, ¢ )KypHaJaMH, C KaTajioramu, B
UHTEepHeTe (U3y4aTh U 00pabaThiBaTh HHPOPMALIHUIO);

CaMOCTOATCIIbHO PCIIATh TCXHUYCCKUC 3a/la4uU B ITPOLCCCC
KOHCTPYUPOBAHUA p060TOB (HHaHI/IpOBaHI/Ie OpeACTOAIUNX
HeﬁCTBHﬁ, CaMOKOHTPOJIb, IPUMCHSATH ITOJTYUCHHBIC 3HaHI/ISI);

CO31aBaThb MOACIN MpPHU MOMOIIH CICHUAJIBHBIX 3JICMCHTOB I10
pa3pa60TaHH0171 CXEeME, 110 CO6CTB€HHOMy 3aMBICITY.
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KpnTeplm O CHUBAHHUA 3HaHHﬁ, yMeHI/Iﬁ 1 HABBIKOB oﬁyqammnxm

IMapameTtpsbl YPpoBHHU 0CBOEHUSI MPOrPaMMBbI
OLleHMBAHUS
Bricoxui Cpennnii Huskuit
OOGyuaromuiics
IBITACTCS
CaMOCTOSITEIIEHO
cobpatb poboTa,
npuderaer K
MIOMOIIIY [Te/1arora.
[IporpammupoBanue | OOyvaromuiics OO6yyaromuiics 3HaeT | OOywaromuiics
THUTIOBBIX POOOTOB C | CBOOOIHO OCHOBHBIE 3JIEMEHTHl | HCIBITHIBACT 3aTPyTHCHUS
TIOMOIITHIO OpPHEHTHPYETCS IPOTPaMMHOTO B HaXOXKJICHHH TPeOyeMBbIX
«BHYTPEHHETO» B obecrieueHusl. koMan. C Tpynom
SI3BIKA MIPOTPaMMHOM VY I0BIIETBOPUTENFHO | JIEMOHCTPHPYET HaBBIKU
IIPOrPAMMHUPOBAHMSL. | OOECIICUCHHUH. BJIaJIeeT HaBBIKAMH COCTaBJICHHUS TIPOTPAMM.
Xopouo COCTAaBJICHUS He yxnanpiBaercs B
BIIAJICET Iporpamm, 3aJJaHHbIC BpPEMEHHBIE
HaBBIKaMHU HO HE paMKu
COCTaBIICHUS YKIIJIBIBAETCS B
IPOTPaMM. 3aJlaHHbBIe
[MocnenoBatenbHO U | BPEMEHHBIE CPOKH.
HCYEPIIBIBAIOLIE
OTBEYAET Ha
MIOCTaBJICHHBIE
BOIIPOCHI.

7. YCJIOBUSA PEAJIM3AIIUUA ITPOT'PAMMBI

3aHATHS 10 JOIOJHUTEIBHON oOIIepa3BuBatonieii mporpamme «OCHOBBI
PoOoTOTEXHHKW» B CTallMOHAPHOM, THIIOBOM, OCBEIICHHOM H TIPOBETPHUBAEMOM
y4eOHOM KaOWHEeTe, KOTOPBIM OTBeYaeT TPeOOBAaHMUSIM CAaHUTAPHO-TUTHEHUYECKUX
HOpM, TIpaBWJIaM TEXHHKHA O€30MacHOCTH, YCTAHOBJIEHHBIX IJIsi TIOMEIICHUU, TIe
paboTaroT ydJammuecs, OCHAI[EHHOM THIOBBIMH CTOJAMU W CTYIBSIMH C Y4E€TOM
(bU3HOTOTHYECKUX OCOOCHHOCTEH 00yJaromuXCsl.

MarepuaJjibl 1 HHCTPYMEHTBI
Konctpykroper LEGO Education Mindstorms EV3, kommbroTepsl, mpoexTop,

AKpaH.
Ilpu o0y4yeHuM mo mMporpamMMe HCHOJB3YIOTCH CJeAYIOIIAE TEXHOJOTHH:

IPYIINOBOro oOy4YeHUs, MPOEKTHOTrO 00yUYeHHUs], 3I0pOBhecOEperaronme, TeXHOIOr s

JTMCTAHIIMOHHOTO 00yUYCHHUSI.
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I'pynnoewvie mexnonocuu — oOy4yeHre IpOXoJUT B Pa3HOBO3PACTHBIX IPYIIIAX,
OOBEUHSIOIINX CTAPUINX U MIAIIINX OOLIUM JIEIOM.

Texnonozcusa npoekmnozo odyuenus - pediaTa ydaTcsl CO3JaBaTh MPOEKTHI MO
pPEIICHUIO JOCTYINHBIX KM MpoOJeM M yMeNo 3alllMIiaTh UX Nepen JPYyruMu.
[looupsiercss cMmenocTh B MOUCKAaX HOBBIX (opM, TMposiBieHHE (aHTa3uH,
BOOOpaKEeHHUS.

Texnonocusa oOucmanyuonnozo ooOyyenus - 35TO cHoco0 oO0yyeHus Ha
pacctosau. OHa TO3BOJISIET pemaTh 3afaud (HopMUpOBaHUS HHPOPMALIMOHHO-
KOMMYHUKallMOHHOM KyJIbTYphl yuanuxcs. E€ 0coOeHHOCTh B TOM, YTO Yy JieTel eCTh
BO3MOXXHOCTb TOJIy4aTh 3HAaHUA CaMOCTOATENbHO. brarogapss coBpeMeHHBIM
MH(GOPMAIIMOHHBIM TEXHOJIOTHSIM, Y4Yallhuecss W TMeAaror MOTYT HCIOJIb30BaTh
pasnuyHble HHOOPMAIMOHHBIE PECYPCHI.

JlaHHbIE TEXHOJIOTMM MPUMEHSIOTCS B Cilyd4ae OOJE3HM y4allerocs WId s
yUYalIuxcsi MpU KOHCYJIBTUPOBAHMM MO OTAEIBHBIM BOIPOCAM B COOTBETCTBUM C
COJIEp’KaHUEM IIPOrPaMMBbI, a TaKXkKe MPHU HeOJIaronpusTHOW COLUANbHON OOCTaHOBKE
B 00pa30BaTEIbHON OpraHu3aluy, paioHe, CTpaHe M0 PACIOPSKEHHUIO BBIIIECTOSIIIUX
OpPraHOB yIpaBJIE€HUs 00pa30BaHUs.

[lenaror obGecnedrBaeT PerysipHYIO AUCTAHIMOHHYIO CBSI3b C YYAIIUMUCS U
poauTensMu (3aKOHHBIMM ~TPEJCTABUTENIAMU) JUIE HHMOPMHUPOBAHUS O XOJE
pealn3allid MOpOrpamMMbl C HCIIOJIB30BAHMEM JMCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH, JJIEKTPOHHOTO OOYy4YeHMs, paclHCaHueM 3aHATHH, rpaduxkoM
IIPOBEJICHUS TEKYILETO KOHTPOJS U UTOrOBOro KOHTpouts. g poauTeneit (3aKOHHBIX
npeJcTaBUTeNel) yJaluxcsl pa3padaTbIBalOTCs WHCTPYKLUMU/TIAMATKH O peasn3aluu
OpOorpaMMbl € TNPUMEHEHHEM JJEKTPOHHOIO OO0y4YeHMs M JUCTaHIIMOHHBIX
00pa30BaTEIbHBIX TEXHOJOTUH C YKa3aHHEM:

- aJpecoB JJIEKTPOHHBIX PECYpPCOB, C IOMOIUBID KOTOPBIX OpPraHU30BaHO
oOydeHwue;

- JIOTHH ¥ Tapoyib DJJEKTPOHHOW o0Opa3zoBaTenbHON TuIaThopmbl (Tpu
HEOOXOIMMOCTH);

- PCKHUM U PaCIIMCAaHUC NUCTAHIIMOHHBIX 33H$ITHI>1;
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- (hOpMBI KOHTPOJISI OCBOCHUS IPOTPAMMBI;
- CPEACTBA ONEPATUBHON CBS3U C MEAATOTOM.

OO6pazoBarenbHas JIESITEIBHOCTh OPraHU30BBIBACTCSI B COOTBETCTBUHU C
pacriucanueM, 3aHSATHE C TPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH U AJIEKTPOHHOTO 00YUYEHHUS BKIIIOYAIOT:

- pa3paboTaHHbIE TIEJArOroM MPEe3eHTAINHU C TEKCTOBBIM KOMMEHTAPHUEM;

- online-3aHsaTtue, online-KOHCYJIbTALINS;

- ¢parMeHTHI U MaTepHUaJIbl JOCTYTHBIX 00Pa30BaTEIbHBIX HHTEPHET-PECYPCOB;
- MHCTPYKIIUH 110 BBITTOJTHEHUIO MTPAKTUYECKUX 3aITaHUM;

- IUTAKTUYECKHUE MAaTepUalIbl/ TEXHOJIOTUUECKUE KAPTHI,

- KOHTPOJIbHBIC 3a1aHUSI.

CrpykTypa 3aHATHS ¢ IPUMEHEHHEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH M JJICKTPOHHOTO OOY4YEHHUS COACPKUT OCHOBHBIC KOMIIOHEHTBI, YTO U
3aHsTHE B oOuHOM ¢opme. Ilpu mnpoBeneHUM 3aHATHA C  HUCIOJIB30BaHUEM
JTUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHM, JJIEKTPOHHOTO OO0Yy4YeHUs, Tepen
yyanuMucs o003HayaloTcs MpaBuia paboThl W B3auMozeiicTBusi. B mpouecce
3aHATHS Tearory HeoOX0IMMO YE€TKO JJaBaTh MHCTPYKIIMU BBITIOJIHEHUS 3aIaHHM.

J11st TpoBeieHUsI 3aHATHI UCTIONIB3YIOTCS CIIEIYIONTUE CTIOCOOBI:

- MPOBEICHUE 3aHATUH B PEKUME OHJIANH;

- pa3MelIeHUE MPE3EHTAUN U TEKCTOBBIX IOKYMEHTOB B ceTh MHTEpHET;

- MPOBEJICHUE MPAKTUYECKUX 3aHATHI: BUJIEO3alIUCh MAacTep-Kiacca IMenarora,
BU/IC03aIMCh BHITIOJIHEHHON PaOOThI yUYaIIHMHUCS.

On-line koOHCyJAbTAlMU TPOBOJATCS MEAATOTOM C MOMOIIBIO AIEKTPOHHOMN
MOYTBHI.

300posvecoepezarouiue mexnonozuu. BaxHoe 3HAUYCHHUE B MPOBEACHUHU
3aHATHI MMEET OpraHu3alvs JUHAMUYECKUX Tay3. BBeneHune sTUX ynpaXHEHUH B
MpoIiecc 3aHATUSI 00ECTIEUnBAET CBOCBPEMEHHOE CHATHE (DM3MUECKOW YCTAJIOCTH U
0’KUBJICHUE paboTOCIOCOOHOCTH JeTEe. KommuecTBo TaKUX nays
(pU3KYTBTMUHYTKHM) B TEUEHHUE 3aHATUSI 3aBUCUT OT BO3pacTa JIETeil, OT CIOXKHOCTH

M3y4yaeMoro marepuaia, OT COCTOSHHS pabOTOCIOCOOHOCTH. 3aHATHUS CTPOATCS C
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YYETOM VHIMBU1yaJIbHBIX 151 BO3PACTHBIX 0COOEHHOCTEH, CTENIEHU
ITOATOTOBJIEHHOCTH, UMEIOIINXCS 3HAHUN U HAaBBIKOB.

Y4yeOHoe 3aHATHE - OCHOBHOI JJIeMeHT O0O0pa30BaTENbHOIO IIpoliecca,
KOTOpBIN MPOXOJU B KOMOMHUPOBAHHOW (oOpME B JABYX YaCTIX: TEOPETHUYECKOU U
IIPAKTUYECKOU.

Teopemuueckasa uacmes TPOXOJUT B BUJE JIEKUUH, I7ie OOBACHIETCS HOBBIM
Marepuaj, IpakTHYeCKas YacTb — 3aKpPEIUIEHUWE [MPOMAEHHOTO MaTepualia
IIOCPE/ICTBOM  BBINIOJIHEHUSI NPAKTHYECKUX 3aJaHUd [0 pasjaenaM U TeMaMm
nporpaMMbl. Ha 3aHSATHSX HCHONB3YETCS WHIAMBUAYAIBHBIA MOAXOA K KaXKIOMY
oOyuaroniemMycs, 0COOCHHO IIPH BBIITOJIHEHUH UTOIOBOM MPAKTUYECKON PaOOTHI.

B mipotiecce BBITTONHEHUS npakmuyeckux pabom MpoUCXOAUT 00CYKIeHUE
CIIOCOOOB pelIeHus MOCTABICHHON 3a/1a4u, BbIOOpa HHCTPYMEHTOB.
KomOunupoBannas ¢popma 3aHsATHI 00€ecTieunBaeT CMEHY BUIOB JIEITEIbHOCTH U
MepEPHIBBI
MeTtoanueckoe odecneveHne JONMOJHUTEIbHOI 00pa3oBaTe/IbHOM

NPorpamMmMbl

ObecrnieueHue  MpOrpaMMbl  TPEIyCMATPUBAET  HAIMYHE  CIEAYIONIUX
METOANYECKUX BUJIOB MPOAYKIHUH:

—  DJIEKTPOHHBIE YICOHUKH,

— DOJKpaHHBIE BUJEO JEKLHH, Screencast (3KpaHHOE BUAECO - 3AMKCHIBAIOTCA
CKPHUHIIIOTHI (CTaTUYECKUE KAJIPhl IKpaHa) B TUHAMUKE);

— BHUJIEO POJIMKHY;

— wuH(OpPMAaIIMOHHBIE  MaTepuanbl HAa CalWTe, TOCBSIICHHOM JaHHOU
JOTIOJTHUTETIBHOM 00pa30BaTeILHOM MPOrpaMME;

— MYJbTUMEIUWHBIE WHTEPAKTHUBHBIE JOMAIllHUE pabOThl, BbIJIaBaEMbIC
oOydJarommMcs Ha KaXKJ0M 3aHSATHH;

[To pesynapTaTam paboT Bceil Tpymnmbl OyAeT CO30aBaThCS MYJIbTHMEIHIMHOES
MHTEPAKTUBHOE W3JJaHHE, KOTOPOE€ MOXKHO OyJeT HCMOJIb30BaTh HE TOJBKO B
KauecTBE OTYETHOCTU O MPOAETAaHHOW paboTe, HO M Kak ydyeOHbId Marepuan aJis

CIEAYIOUINUX TPy 00yJaromnXcsl.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMNPOI'PAMMBbI

1. KomneroTepHslii  KJ1acC  —  HAa  MOMEHT  IPOTrpaMMHPOBAHUSA
POOOTOTEXHUYECKUX CPEICTB, MPOTPAMMHUPOBAHUS KOHTPOJIEPOB KOHCTPYKTOPOB,
HAaCTPOMKHM CaMUX KOHCTPYKTOPOB, OTJAJKHA MpOrpamMM, IpPOBEpKa COBMECTHOM
PabOTOCTIOCOOHOCTH TPOTPAMMHOTO MPOYKTA U Moysiei koHCcTpykTopoB LEGO.

2. HaGopbl KOHCTPYKTOPOB:

— LEGO Mindstorms EV3 Education — 2 mir.;

— INPOTrPaMMHBIN OPOAYKT — [0 KOJUYECTBY KOMITBIOTEPOB B KJIACCE;

3apsIHOE YCTPOMCTBO JJ1s KOHCTPYKTOpa — 2 IIT.;
—  SIIIMK IS XpaHEHUSI KOHCTPYKTOPOB (110 00BEMY).

B pa60Te 3d KOMIIBIOTCPOM.

9.CIIMCOK JIMTEPATYPBI

Jlns meparoron

1. Hobpubopmr [.O., UYemmnckuii C.A., AprémoB K.A. OcHoBBHI
poboroTexnukn Ha Lego® Mindstorms® EV3. Yuebnoe nmocobue. — M.: Jlans, 2019.
— 108 c. UBanoB A.A. OCHOBBI pOOOTOTEXHHKHU. YueOHoe mocodue. - M: UTHOPA-M,
2019. -223 c.

2. 3naka3zoB A.C. Ypoku Jlero-kOHCTpyMpOBaHHSI B IIKOJIE: METOAMYECKOE
nocobue. — M.: BUHOM. Jla6opatopus 3nanmii, 2011. — 120c¢.: un

3. Komocos JI.I'. IlepBerii mar B poOOTOTEXHUKY: MPAKTHKYM IS 5-6 KI1accoB.
— M.: BUHOM. JlaGopatopus 3Hanuii, 2012. — 286¢.: ui.

4. 2. Kopsrun A.B. O6pazoBarensHas pobotorexnuka Lego Wedo. COopHuk
METOJIMYECKUX PEKOMEHIAMK U NpakTUKyMOB. - M.: «IMK-IIpecc», 2016. — 254 c.

5. OranoBckas E.JO., Kusaszesa W.B., T'aiicuna C.B. Po6ororexnmka, 3D-
MOJIEIMPOBAHUE U MPOTOTUIIMPOBAHHE B JOMOJIHUTEIBHOM 00pa3zoBaHuH. — M.:
Kapo, 2017. — 208 c.

6. Tapanata B.B., Campuikuna H.H. PobGotorexnuka B mikoje. MeTtoauka,

porpaMmsl, poekThl. — M.: Jlaboporopus 3nanuii, 2017. — 109 c.

22



7. OumunnoB C.A. VYpoku poOotorexHuku. KoHcTpykuus. JIBrkeHue.
VYupasnenue. — M.: JIaboparopus 3Hanuii, 2018. — 176 c.

8. FOpeBuu E.N. OcHoBbI poboTOTeXHUKH. YueOHOe nmocodue. — M.: BHV,
2018. —304 c.

s ygammxest

1. bemuosckas JI., benmosckuit H. Wcnonb3zoBanue Jlero—poGoToB B
MHKEHEPHBIX NPOEKTax MKOJIbHUKOB. - M.: «JIMK Ilpecc», 2016. — 88 c.

2. Bunnuukuit F0.A. Urposas poOOTOTEXHUKA Jisl IOHBIX MPOTPAMMUCTOB U
KOHCTPYKTOpOB. - M.: BHV, 2019. — 240 c.

3. Pycun I'.C., Upxona 10.A., Iy6oBuk E.B. Ilpuset, po6otr! Mos nepBas
KkHura o podororexunuke. — M.: Hayka u Texnuka, 2018. — 304 c.

Pecypceol cetn UnTepHer:

1. www.int-edu.ru

2. http://strf.ru/material.aspx?d_no=40548&Catalogld=221&print=1

3. http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm

4. http://www.nauka.vsei.ru/index.php?pag=04201008

S. http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showe
ntry=1948

6. http://legomet.blogspot.com

7. http://www.memoid.ru/node/Istoriya_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://www.robotis.com/xe/bioloid_en

13.  http://www.prorobot.ru/lego/dvijenie_po_spiraly.php

14.  http://technic.lego.com/en-us/BuildingInstructions/9398 %20Group.aspx

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

23



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

19.  http://www.int-edu.ru/object.php?m1=3&m2=284&id=1080

20.  http://pacpac.ru/auxpage_activity_booklets/

24



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846751
Bnageney Knop Onera BnaguMmuposHa

OeicTevTened C 06.09.2023 no 05.09.2024



http://www.tcpdf.org

		2023-09-19T15:18:50+0500




