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1. Conep:xaHue BHEYPOUHOI 1esITEJILHOCTH.

Pabouas mporpamMMa Kypca BHEYpOUHOM aesiteapbHOCTH «PoOoTorexnuka» Ha npumepe rmatdpopmel LEGO MINDSTORMS Education EV3
COCTaBJ€Ha B COOTBETCTBUMM C y4yeOHbIM IulaHoM MAOY COILI Ne7. M3ywaembl Marepual HaxOIUTCS Ha CTYKE IpeaMeToB «TexXHOIOorus»,
«Muadopmarnka» u «OuU3NKa».

Hcnonb3oBanue koHcTpykTopa LEGO EV3 mo3Bonser co3naTh yHUKalIbHYIO 00pa30BaTENIbHYIO Cpely, KOTOpas CIOCOOCTBYET Pa3BUTHIO
WH)KEHEPHOTO, KOHCTPYKTOpCKOro MmbimuieHus. B mporecce paborel ¢ LEGO EV3 ydyenukm nproOpeTaroT ONBIT pelieHUsT KaK THUIOBBIX, TaK W
HEIaOJOHHBIX 3a7[ad MO0 KOHCTPYMPOBAHHIO, NMPOrPaMMHPOBaHHUIO, cOopy AaHHBIX. Kpome Toro, pabora B KOMaHje CrocOOCTBYeT (pOpPMUPOBAHUIO
YMEHHsI B3aUMOJIEHCTBOBATh C COy4YE€HUKAaMHU, (POPMYJIUPOBATh, aHAIU3UPOBATh, KPUTUYECKU OLIEHWBATh, OTCTAaUBATh CBOU UJCH.

Koncrpykrop LEGO EV3 oGecnieunBaet mpocToTy npu cOOpKE HaYaIbHBIX MOZEIIECH, YTO TIO3BOJISIET YUSHUKAM IOJIYUUTh PE3yJIbTaT B Mpeaeiax
OJIHOTO WJIM Tapbl ypokoB. M mpHu 3TOM BO3MOKHOCTH B U3MEHEHHH MOJENEH M MporpaMM — OYEHb IIMPOKHE, U TaKOM MOAXO[ MO3BOJSIET Y4aluMCs
YCIOXKHATh MOJICTb M MPOTrPaMMy, MPOSBIISTH CAaMOCTOSITEIBHOCTh B M3ydeHHH TeMbl. [Iporpammuoe obecrneuenne LEGO MINDSTORMS Education
EV3 o6namaer oueHb MIMPOKUMU BO3MOXKHOCTSMHM, B YACTHOCTH, MO3BOJISET BECTH pabOuyr0 TeTpalb W MPEJCTABIATH CBOU MPOEKTHI MPSMO B Cpelie
nporpammuoro obecneuenusi LEGO EV3.

Ieas Kypca:

N3yuenne xypca «PoOOTOTEeXHHKAa» Ha YpOBHE OCHOBHOTO OO0IIEro oOpa30BaHUS HANpABICHO HAa JOCTIDKECHHE CIEAYIOIIEH LEeNH: pa3BUTHE
MHTEpeca MIKOJHbHUKOB K TEXHHKE M TEXHUYECKOMY TBOPUYECTBY ue€pe3 MPAKTUYECKOE OCBOCHUE TEXHOJOTUN MPOEKTUPOBAHHUSA, MOJCIMPOBAHUS U
M3TOTOBIICHHS] POOOTOTEXHHUUYECKUXMOJIEIICH M CUCTEM.

3amaun:

. [To3HAKOMUTH C OCHOBaMH KOHCTPYHPOBAHHS POOOTOB;

. ITo3HaKOMUTH C OCHOBaMHU MPOTPaMMHUPOBAHUS POOOTOB;

. [TproOmuTh K TEXHUYECKOMY TBOPUECTBY U€pe3 PELICHUE OTKPBITHIX 3a/1a4;
. ®opmupoBaTh yMeHHe 3()(HEeKTHBHO B3aUMOJICHICTBOBATh B KOMaH/IE;

. HOJ'Iy‘II/ITB OIIBIT Y4aCTHA B CIIOPTUBHBIX p06OTOTeXHI/I‘{eCKI/IX COCTA3aHHUAX.

OO WN B

. Cq)OpMI/IpOBaTB MOTHUBAIUIO K OCO3HAHHOMY BBI60py HH)I(eHepHOﬁ HaIpaBJICHHOCTH 06yquI/151 B JaJIbHEUIIIEM.

Y4eOHble MaTepHAJIbI:

1. Komocos /I. T'. TlepBeriii mar B pobororexuuky. I[Ipaktukym mis 5-6 kimaccos \ JI.I. Komocos. — M.: BUHOM. Jlabopatopussuanuii, 2012 —
292 c.
Ha6op xouctpykropoB LEGO MINDSTORMS Education EV3
[Tporpammuoe obecrieuenne LEGO
Marepwuaisi caitra http://www.prorobot.ru/lego.php
CpenctBa peanuzanuu KT marepuanoB Ha ypoke (KOMIBIOTEp, MPOEKTOP, SKPaH)

O01mas xapakTepucTUKa Kypca

OpnHoil U3 BaxkHBIX MpobseM B Poccun sBIsIOTCS €€ HemocTaToYHass 00eCeYeHHOCTh MHKEHEPHBIMH KaJpaMu M HU3KHH CTaTyc WH)XEHEPHOTO
oOpazoBanms. Ceityac HEOOXOUMO BECTH MOMYJISIpU3aIKio podeccun nHxXeHepa. THTEeHCHBHOE UCIOJIb30BaHUE POOOTOB B OBITY, Ha MPOM3BOJICTBE U
nojyie 0ost TpeOyeT, yTOOBl MOJIB30BATENHM 00JaJaId COBPEMEHHBIMU 3HAHUSMH B 00JAacTH YHpaBieHHs POOOTaMM, YTO IMO3BOJUT pa3BUBATh HOBBIC,
yMHBbIe, Oe30macHbIe U 6osiee MPOABUHYTHIE aBTOMAaTH3UPOBaHHbIE cucTeMbl. Heo0X01MMo NMpUBUBATh UHTEPEC yyaIuXcs K 001acTH pOOOTOTEXHUKU U
ABTOMATH3HPOBAHHBIX CHCTEM.

abrwn


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

Takxe naHHBIM Kypc JAacT BO3MOXHOCTh IIKOJIbHUKAM 3aKpPENUTh U MPUMEHUTHh Ha MPAKTUKE MOJyYeHHbIC 3HAHUS MO TaKUM JUCHUIUINHAM, KaK
MareMaTHka, pu3nKa, "HPOpPMATUKA, TEXHOIOTHs. Ha 3aHATHSX 110 TEXHMYECKOMY TBOPUECTBY yUAIIHECS COMPHUKACAIOTCS CO CMEKHBIMH 00pa30BaTeIbHBIMH
oOnacTaMu. 3a CUET MCIOJIB30BAHMS 3araca TEXHUYECKUX MOHATUN U CIeHUaTbHBIX TEPMUHOB DPACHIMPAIOTCS KOMMYHUKATUBHbIE (DYHKIUHU S3bIKA,
YIITYOJISIOTCS. BO3MOXKHOCTH JIMHIBUCTUYECKOTO Pa3BUTHS 00yJarOLIeToCs.

[Ipu 03HAKOMJIEHMH C MPaBUJIAMH BBIIOJHEHUS TEXHUYECKHX M SKOHOMHUYECKHUX PACUETOB MPHU MPOCKTHUPOBAHHH YCTPOMCTBHU MPAKTUYECKOM
MCIOJIb30BAHUHU TE€X WM MHBIX TEXHUYCCKUX PEIICHUN IKOJHHUKU 3HAKOMSTCS C OCOOCHHOCTSIMH MPAKTUIECKOTO MpUMEHeHUs MaTeMaTuku. OcBanBas
MpUEeMbl MPOEKTUPOBAHUS M KOHCTPYHUPOBaHUs, peOsiTa MPpUOOPETAIOT OIBIT CO3JaHUs PEeaTbHBIX U BUPTYAIbHBIX IE€MOHCTPAIIMOHHBIX MOJIETICH.

[Togsenenue uToroB paboOTH MPOXOIUT B (hopMe OOIECTBEHHOM Mpe3eHTaIH (BBICTaBKa, COCTSI3aHHE, KOHKYPC, KOH(PEPEHIIH U T.1I.).

Jliis peanu3aliiy MpOrpaMMbl HCIOIB3YIOTCS 00pa3oBaTebHbIC KOHCTPYKTOPH hrupmbl Lego, konctpykrop LEGO MINDSTORMS Education
EV3. On mpexacrasisier coboii HaOOp KOHCTPYKTHUBHBIX ACTAJICH, MO3BOJSIONIMX COOpaTh MHOTOYMCICHHBIC BAPHAHTHI MEXaHU3MOB, HA0Op JAaTYMKOB,
JBHUTATENN ¥ MUKpOoKoMIbioTep EV3, KoTopsIii yrpasiseT Beeit moctpoenHol kKoucTpykiueit. C koucrpykropom LEGO MINDSTORMS Education EV3
UAET HeOOX0IMMOE IPOTPaMMHOE 00ECTICYEHHE.

Pacnpenesienue 4acoB Ha y4eOHbI roj:

KonmuaecTBo yacoB 1o yueOHOMY Tu1any mKkoiasl — 34. KonndectBo yueOHbIX Henenb — 34. KonudectBo yacoB B Henenmto — 1. [inaHoBBIxX
KOHTPOJIbHBIX YPOKOB 4.

HToro 4acoB B TeMaTUYECKOM IJIAHUPOBAHUY — 34.

COJAEPKAHHUE KYPCA

1. Beenenne B poGoToTexHuky (2 )

PoGotbl. Buabl po6oToB. 3HaueHne poOOTOB B JKHM3HM uyenoBeka. OCHOBHBIE HalpaBlIeHUs MPUMEHEHHS pPOOOTOB.

HckyccTBeHHbII nHTEIUIEKT. [IpaBuiia padoTsl ¢ kKoHcTpykTopoM LEGO

VYnpasnenue pobotamu. Mertoabl obmenuss c¢ poborom. CocrtaB koHcTpykTopa LEGO MINDSTORMS EV3. BusyanbHble S3bIKH
nporpaMMupoBanus. MIX ocHOBHOe Ha3zHaueHHe M BO3MOKHOCTU. Komannwl ympasineHusi podoramu. Cpena mporpaMMHUpPOBaHUS MOAYJS, OCHOBHBIE
OJIOKH.

2. 3unakomcrBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 u)

[TpaBuia TexHukH 6€30MacCHOCTH IpU paboTe ¢ podboTaMu-KoHCTpykTopamHu. [IpaBuina obpaienus ¢ po6otamu. OCHOBHbIE MEXaHHUUECKHUE JIETAIH
KOHCTpyKTOpa. 1IX Ha3BaHMe U Ha3HAYEHHE.

Monayns EV3. O630p, 3kpaH, KHOIIKU yIpaBJIeHUS MOJYJIeM, HHAUKATOP COCTOSIHUSA, MOPTHI. YCTaHOBKa OaTapeil, criocoObl 3KOHOMUHU YHEPTHUU.
Bxumrouenue monyns EV3. 3anuce nporpammel U 3amyck ee Ha BeinosHeHHe. CepBoMoTopsl EV3, cpaBHeHne MOTOpOB. MOIIHOCTH U TOYHOCTH MOTOpA.
MexaHnka MEXaHM3MOB U MAaIllMH. BUJbl coeAMHEHN 1 nepeiad ¥ MX CBOWCTBA.

C6opxka po6oroB. Coopka Moaenu poO0Ta Mo HHCTPYKIIHH.

[TporpaMmmMupoBaHue ABUKEHUSI BIEpe] 10 NpsIMoi Tpaektopun. Pacuer unciia 000poToB Kojieca JIsl MPOXO0KIEHUS 3aJaHHOTO PACCTOSTHUSI.

3. Jarunku LEGO MINDSTORMS EV3 EDU u nx napamerpsl. (6 1)

Haruuku. Jlatuuk kacanus. Y cTpoicTBO natuuka. [Ipaktukym. Pemenue 3a1ad Ha ABUKEHUE C HCIIOJIb30BAHUEM JaTUYMKAKACAHUS.

JlaTuuk 1BeTa, peKUMBbI pabOThl JaTuvka. PerneHue 3amad Ha JBIKEHHE C MCTOJIH30BAHUEM JIATUYHKA IIBETA. Y IHbTPA3BYKOBOW aTYHK.
Pemenne 3amau Ha ABMKEHUE C MCIIOJIB30BAHHUEM JAaTUMKA PACCTOSHMS.

['mpockonmueckuii naTuuk. MHppakpacHblil JaTuuK, pekuM MpUOIMKEeHUs, pexXuM Maska.[lofkiIo4eHne 1aTIuKoB 1 MOTOPOB.

Wnurtepdeiic monyns EV3. Ilpunoxenus moxmyns. [IpencraBienue mopra.

VYipaBieHue MOTOPOM.



[TpoBepounas padota Ne 1 mo reme «3nakomcTBO ¢ pobotamun LEGOMINDSTORMS».

4. OcHOBBI NPOrpaMMHPOBAHMS H KOMIIbLIOTEePHO# Joruku (10 4)

Cpena nporpamMupoBanust MoAyst. Co3laHue MporpamMmel. Y JajieHue 6JI0KOB.

Brimonnenue nporpamMmbl. CoxpaHeHHE U OTKPBITUE TPOTPAMMBI.

Cuerunk xacanuil. BerBnenue nmo narynkam. MeToapl NPUHATHS pelieHni poboToM. Moienu noBeeHNs TPUpa3HOO0Pa3HbIX CUTYaLUsX.
[Iporpammuoe obecrieuenue EV3. Cpena LABVIEW. OcHoBHOe okHO. CBOMCTBAa M CTPYKTypa MpoekTa. Pemenne 3amay Ha IBY)KCHHUE BIOJb

CTOPOH KBaJApara. Hcnonn3oBanue HUKJIOB IIpX PCHICHUHU 3a/ia4 Ha IBUKCHUC.

[TporpaMMHbIe GJIOKH U TANUTPBI TporpaMMupoBanus. CTpaHHIla annapaTHbIX CpeAcTB. PenakTop KOHTEHTA.

HNHcTpyMeHTsI. Y cTpaHeHue Henonanok. [lepeszamyck moayiis.

Pemenue 3amau Ha nBUKEHHUE 10 KpuBOH. HesaBucumoe ympaieHne Motopamu. [1oBopoT Ha 3alaHHOE YHCIIO TPaTyCoB.

Pacuer yrna nosopora.

Hcnonp30BaHre HUKHETO JaTYMKa OCBEIICHHOCTH. PereHue 3ajay Ha JBUKEHHE C OCTAHOBKOM Ha YEepHOW IJIMHUMU.
Pemenue 3a1a4 Ha IBUKCHHUEC BJAOJIb JIMHUU. KaJII/I6p0BKa JaTdruKa OCBCIICHHOCTH.

[TporpammupoBanue Moayneit. Pemenue 3a1ay Ha IpoXoXkAeHUE 1O MO0 U3 KiIeToK. CopeBHOBaHHE POOOTOB HATECTOBOM IOJIE.
5. TIpakTukyMm 1o coopKe po6oTH3MPOBAHHBIX cHcTeM (8 1)

Wzmepenne ocsemeHHocTu. OnpeniesieHre 1BETOB. Pacrio3HaBaHue IBETOB.

Hcnonbs3zoBanue koHcTpykTOopa Lego B kauectBe nudpoBoit sadoparopun. M3mMepenue paccTosHHl 10 0OBEKTOB.
CxaHupoBaHNE MECTHOCTH.

Cuia. Ilnedo cunbl. [Mogbemusiii kpad. CueTyuk 060poToB. CKOPOCTH BpalleHUs CEPBOMOTOPA. MOIIHOCTh. YTIPaBIeHUEPOOOTOM C TTIOMOIIIBIO

BHEIITHUX BO3AE€HCTBUM.

II0JIC.

Peaxius poOoTa Ha 3BYK, LIBET, KacaHue. Taiimep.

JIBr>KeHue 1o 3aMKHYTOM TpaeKTopuu. Pernienue 3aa4 Ha KpUBOJIMHENHOE IBH)KEHHE.

KonctpynpoBanue mojesneit poOOTOB IJisi pemieHHs] 3a]ad C HMCIOJb30BAaHHUEM HECKOJIBKUX PAa3HBIX BHJOB JIATYHUKOB.
Permenune 3ama4 Ha BeIXo1 U3 TabupuHTa. OrpaHNuEeHHOE ABMKEHHUE.

[TpoBepounas padota Ne2 o reme «Bunbl 1BI>KEeHHI pOOOTOBY

6. TBopueckue NpoeKTHbIE PA0OTHI M COPeBHOBAHUS (6 1)
[TpaBuna copeBHOBaHuii. PaboTa Han mpoekTamu «/[BrkeHue 1o 3a1anHoi TpaekTopuny, «KerenspuHr». CopeBHOBaHHEPOOOTOB HA TECTOBOM

KOHCprTIpOBaHI/Ie COOCTBEHHOI MOACIN po60Ta. HpOTpaMMI/IPOBaHI/IC M UCIBITAHHE COOCTBEHHOM MOACIN po60Ta. IloaBeneHue UTOroB

paboTsl yuanuxcs. [lonroroBka 10K1a10B, TPEe3eHTAIUNA, CTEHOBBIX MaTePHUAJIOB ISl HNTOTOBOMKOH(EepeHINH. 3aBepIIeHUE CO3TaHusT MOeIIeH
POOOTOB /JII UTOTOBOM BHICTABKH.

2. IlnaHupyemblie pe3yJbTaThl 0CBOEHHsI Kypca BHEYPOUHOIl 1esiTeJIbHOCTH
B pesyabrarte ndydyeHus Kypca yyammecs 10JKHbI: 3HATH/IIOHUMATH
® pOJIb M MECTO POOOTOTEXHUKH B )KU3HU COBPEMEHHOI'O OOIIECTBA;
® OCHOBHBIE CBEJICHUE M3 UCTOPHH Pa3BUTHsI poOOTOTEXHUKH B Poccun u mupe;
® OCHOBHBIX HOHATHS pOOOTOTEXHUKH, OCHOBHbBIC TEXHUYECKHE TEPMUHBI, CBA3aHHBIE C MPOLIECCAMU KOHCTPYHUPOBAHHS U IPOTPAMMHUPOBAHHS

poOOTOB;

e TpaBWJIa U MEPHI 0€30IaCHOCTU IPU pabOTe € ANEKTPOMHCTPYMEHTAMU;



e 00IIee YCTPONCTBO U MIPUHITUIIBI ICHCTBUS POOOTOB;

® OCHOBHbBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

e 0O0UIYI0 METOIUKY pacueTa OCHOBHBIX KHHEMATHUECKUX CXEM;

® TOPSAJOK OTHICKaHHS HEUCIIPABHOCTEH B PA3JIMYHBIX POOOTHU3NPOBAHHBIX CUCTEMAX;

® METOJUKY MPOBEPKHU pabOTOCIIOCOOHOCTH OTAENBHBIX y3JI0B U JieTaneii;10.0CHOBBI NOMYISPHBIX S3bIKOB MPOTPaMMHUPOBAHUS;

® TpaBUJIa TEXHUKH O0€30MACHOCTH MPHU padOTe B KAOMHETE OCHAIEHHBIM 3JIEKTPOOOOPYIOBaHUEM;

® OCHOBHBIC 3aKOHBI JIEKTPUIECKHX IIETIeH, MpaBmiia OE30MaCHOCTH MPHU padOTe C IMEKTPUICSCKUMH LIETSIMU, OCHOBHBIC PaIN03JICKTPOHHBIE
KOMITOHEHTBI;

e ormpezeneHuss poO0TOTEXHUYECKOIO YCTPOHCTBa, Hanboee pacnpocTpaHeHHbIE CUTYallMU, B KOTOPBIX IPUMEHSIOTCS POOOTHI;

® UMETh MPEJCTABICHUS O MEPCIIEKTHUBAX PA3BUTHUSI pOOOTOTEXHUKH, OCHOBHBIE KOMIIOHEHTHI IIPOTPAMMHBIX CPEJI;

® OCHOBHBIC MPUHITUIBI KOMIIBIOTEPHOTO YIIPABICHUS, HA3HAYCHHE U TPUHIUIIBI pabOThI IBETOBOTO, YABTPAa3BYKOBOIO JaTUMKa, JaTYNKA
KacaHUs, pa3JINYHbIX UCTIOJIHUTEIBHBIX YCTPOICTB;

® pasUYHBIC CIIOCOOBI IEPEeIaun MEXaHUYECKOTO BO3ICUCTBUS, Pa3IMUHbIE BUBI IIACCH, BUJIBI M HA3HAYCHUE MEXAHMYECKUX 3aXBaTOB;

YMeTh

e cOoOMpAaTh MPOCTEHUIIINE MOJICTTH C UCTIOJIb30BaHueM EV3;

® CaMOCTOSITEJILHO MMPOCKTUPOBATH U COOMPATh U3 TOTOBBIX JICTAJICH MAHUITYJISITOPHI U POOOTOB PA3IMYHOTO HA3HAUCHUS;

® HCIOJIB30BATh JIJIsl IPOrPaMMUPOBaHUsI MUKpoKoMIibioTep EV3 (mporpamMmmupoBats Ha auciuiee EV3)

® BIIQJIETh OCHOBHBIMU HaBBIKAMH Pa0OTHl B BU3YaJIbHOW Cpejie MPOTPaMMHUPOBAHUs, MPOTPAMMHUPOBATH COOPAHHBIEKOHCTPYKIIUU O]
3a/1auyu Ha4YaJIbHOTO YPOBHS CIIOKHOCTH;

e pa3pabaThIBaTh U 3aMHUCHIBATH B BU3YAIbHOI cpe/ie MPOrpaMMUPOBAHUS TUIIOBBIE YIPaBICHUS pOOOTOM

® TI0JIb30BaTHCS KOMIIBIOTEPOM, IPOTPAMMHBIMH MPOTYKTaMH, HEOOXOJUMBIMU ISl 00YUEHHUS IPOTpaMME;

e 1010MpaTh HEOOXOMUMBIC NATUMKH M HCIIOJHUTENbHBIE YCTPOMCTBA, COOUpaATh MPOCTEHIINE YCTPOMCTBA C OJHUM HIMHECKOJIBKUMU
JTaTYMKaMU, COOMPATh U OTIAKUBATH KOHCTPYKIIUH 0a30BBIX POOOTOB

® TMPaBUIBHO BHIOMpATh BUJ MEpPEAayd MEXAaHHMYECKOTO BO3ACUCTBUS I Pa3NUYHBIX TEXHUUYECKUX CUTYyallUid, coOMpaTh JeHCTBYIOLINE
MoJieH pOoOOTOB, a TAK)KE MX OCHOBHBIE Y3JIbl M CHCTEMBI

® BECTH WHIWBHUIYyAJIbHBIC U TPYIIIIOBHIE HCCIICIOBATEILCKHIE PAOOTHI.

O01mme yyeOHbIe YMEHUSI, HABBIKU U CNIOCOOBI AesiTe/IbHOCTH. [lo3HaBaTeIbHAS 1eATeILHOCTH

Hcnonp30BaHue 7Sl TIO3HAHUS OKPYXKAIOIIETO MUpPA Pa3IMYHBIX METOAOB (HaOIOJeHHE, U3MEPEHHE, OIBIT, SKCIIEPUMEHT, MOJACTUPOBAHUE U
np.). OnpeneneHue CTPYKTYpbl OOBbEKTa MO3HAHUS, MMOMCK W BBIJICJICHUE 3HAYMMBIX (DYHKIIMOHAJIBHBIX CBS3€H M OTHOIIEHUN MEXIY YacCTSAMHU IIEJIOTO.
YMeHue pasfaensaTh MpoIEecchl Ha ATambl, 3BEHbS; BBIICICHHE XapaKTePHBIX MPUYMHHO- CIEACTBEHHBIX CBsi3eil. OmnpenencHue aaeKBaTHBIX CIOCOOOB
pereHus: yuyeOHOM 3aJaul Ha OCHOBE 3aJaHHBIX anropuTMOB. KOMOWMHWpPOBaHHWE W3BECTHBIX AJITOPUTMOB JCSATEIHPHOCTH B CUTYyaIUsAX, HE
MpeANoaraouuX CTaHIapTHOE MPUMEHEHHE OJJTHOTO U3 HUX.

CpaBHeHue, cOnocTaBleHue, KiaccupuKalys, paHXKUpoBaHHe 00BEKTOB MO OJJHOMY MJIM HECKOJIbKUM MPEII0OKEHHBIM OCHOBAHUSM, KPUTEPHSIM.
YMmenue paznudarh (HakT, MHEHUE, 10Ka3aTeIbCTBO, TUIIOTE3Y, AaKCHOMY.

HccnenoBanue HECTOXKHBIX MPAKTUYECKUX CUTYallMil, BBIIBUXKEHUE MPEIINOI0KEHUN, MTOHUMaHHe HEOOXOAUMOCTH MX MPOBEPKH Ha MPaKTHKE.
Hcnonb30BaHre MPaKTUYECKUX U JT1a00paTOPHBIX padOT, HECIOKHBIX AKCIEPHUMEHTOB ISl JOKA3aTEeIbCTBA BBIIBUTACMBIX MPEIION0KEHUHN; ONMUCAHHE
pe3yIbTaTOB ATHX PadoT.

TBopYeckoe perieHne y4eOHbIX M MPAKTUYECKUX 3a7ad: YMEHHE MOTHBHPOBAHHO OTKAa3bIBAThCSA OT 00Opaslia, NCKaTh OPUTHHAIBHBIC PEIICHHUS,



CaMOCTOSITEJIHOE BBIITOJIHEHHE PA3JINYHBIX TBOPUECKUX paOOT; y4acTHE B IPOEKTHOM JESATEIbHOCTH.

NupopManOHHO-KOMMYHUKATUBHAA  JIeATEJBHOCTD

AniekBaTHOE BOCIIPHUSTHE YCTHOHM peuyM M CIIOCOOHOCTH Iepe/aBaTh COJAEpPXKAaHUE IIPOCIYIIAHHOIO TEKCTa B CHKATOM HJIMPA3BEPHYTOM BHJE B
COOTBETCTBHH C LI€JIbI0 Y4€OHOI0O 3a1aHusl.

Oco3HaHHOE Oeryioe YTeHHE TEKCTOB pa3IMYHbIX CTUJIEH M KAHPOB, NPOBEAECHUE HHPOPMALMOHHO-CMBICIOBOIO aHAJIN3AaTEKCTA.
Hcnonb30BaHne pa3inyHbIX BUIOB YTEHUS (03HAKOMUTENIBHOE, IPOCMOTPOBOE, IIOUCKOBOE U Jp.).

BrnaneHne MOHOJIOTMYECKON M AMANIOrMYecKOM pedblo. YMEHHE BCTyHaTh B peueBoe OOIIEHHE, y4yacTBOBaTh B JUajore (IOHUMaTh TOUKY
3peHus codeceHNKa, IPU3HABaTh IPaBo HAa MHOE MHEHUE). Co3/1aHue MUCbMEHHBIX BBICKA3bIBAHUM, JIEKBATHO MEPENAOIIUX NTPOCTYIIAHHYIO U
IIPOYUTAHHYIO MH(MOPMALIUIO C 3alaHHON CTENEHbI0 CBEPHYTOCTH (KpaTKo, BEIOOPOUHO, osiHO). CocTaBiieHue MIaHa, TE3UCOB, KOHCHEeKTa. [IpuBenenue
IIPUMEPOB, NOAO0pP apryMeHTOB, (OPMYJIMPOBAHUE BbIBOIOB. OTpaXkeHHE B YCTHOM WJIM NUCbMEHHOU (hOpME Pe3ysIbTaTOB CBOEH AESTEIbHOCTH.

Ymenue nepedpazupoBaTb MbICIb (OOBSACHIATH «MHBIMU CIIOBaMM»). BBIOOp M MCHONBb30BaHUE BBIPA3UTEIbHBIX CPEJCTB S3bIKa M 3HAKOBBIX
cucTeM (TEKCT, TabJuIa, cXemMa, ayTMOBU3YAIIbHBINA PSJT M IP.) B COOTBETCTBUU C KOMMYHUKATHBHOH 3a/1a4eid,chepoit u cuTyaruei OOIeHusI.

Vcnonb3oBaHue Ui pelieHusl MO3HABATENbHBIX U KOMMYHUKAaTUBHBIX 3aJjau pa3jIMYHbIX UCTOYHHMKOB HMH(OpMALMHU, BKIIIOYAsk SHIUKIONEINH,
cioBap, IHTepHeT-pecypchl U apyrue 06a3bl JaHHbBIX.

PeduiekcuBHas 1eATEJIBHOCTH

CamocrosTenbHas OpraHu3anus y4eOHOW AesATeNnbHOCTH (TIOCTAaHOBKA IENH, IUIAHWPOBAHHE, OMpEICNICHHE ONTUMAJIbHOTO COOTHOIIEHHUS WLENH U
CpeICTB U 1p.). BnajgeHue HaBbIKaMU KOHTPOJS M OLEHKU CBOEH NEATENbHOCTH, YMEHHEM IMPEABUAECTH BO3MOXKHBIC MOCIEACTBHS CBOUX JCHCTBUM.
[lonck W ycTpaHeHHWE NPUYHMH BO3HHUKIIUX TpynHocTed. OIleHWBaHWE CBOMX Y4YEOHBIX JIOCTHIKCHHMH, TOBEICHUS, YEPT CBOCHIMYHOCTH, CBOETO
($U3MYECKOT0 M 3MOIMOHABHOTO cocTosiHUA. OCO3HaHHOE ompeseeHne chepbl CBOUX MHTEPECOB M BOo3MOKHOCTeH. CoOmto/ieHrne HOpM MOBEICHHS B
OKpY>Karollen cpefe, MpaBui 340pOBOro o0pasza KU3HH.

Bnagenue yMeHUsSMH COBMECTHOM JESTENbHOCTH: COTJAacOBaHWE M KOOPAMHAIMS ACSITENBHOCTH C JPYTMMU €€ Y4aCTHUKAMU; OOBEKTHBHOE
OLIEHMBAHME CBOETO BKJIAJIa B peIIeHNe OOMINX 33124 KOJUIEKTHUBA; Y4eT 0COOCHHOCTEH PAa3IMYHOTO POJIEBOTO MOBEACHUS (JIUAEp, TOAYNHEHHBIA U Jp.).

OneHuBaHue CBOEHM JEATENBHOCTH C TOYKM 3pPEHUS HPABCTBEHHBIX, IMPABOBBIX HOPM, JCTETHUYECKUX IIEHHOCTeH. Mcrmonb3oBaHue
CBOUWX IPaB ¥ BHIMIOJIHEHUE CBOMX O0SI3aHHOCTEH KakK TpakKIaHWHA, WieHa 00IecTBa U y4eOHOTO KOJIEKTHBA

DopMbI KOHTPOJIA

e [IpoBepouHbie paboThI

o [IpakTHueckue 3aHATUS

e TBopueckue NPOEKTHI

[Tpu opraHu3anuu MPaKTUYECKUX 3aHSITUA U TBOPUYECKUX MPOEKTOB (POPMHUPYIOTCS Majble TPYMIMBI, cocTosmue u3 2-3yuaruxcs. s
KaXX/I0¥ TPYIIITBI BRICTSIETCS OTACIBFHOE pabodyee MECTO, COCTOSIIEE U3 KOMITBIOTEPA M KOHCTPYKTOPA.

[TpeoGnanatommeit GopMoit TEKYIIEro KOHTPOJISI BEICTYIIAET MPOBEpKa paboTOCIOCOOHOCTH poboTa:

® BBIICHEHHE TEXHHUYECKOH 3a]1a4H,

® OIpeleNICHNE IMyTe pEelIeHNs] TEXHUYECKOW 3a1a4uu

KoHTpoib ocymiecTBasieTcs B hopMe TBOPUECKHUX MPOEKTOB, CAMOCTOSITEIIBHOM pa3paboTKH padoT.

MeToabl 00yueHust

1. To3naBarensHbIi (BOCTIPHUATHE, OCMBICICHHE U 3alIOMUHAHUE YYANIUMUCS HOBOIO MAaTEpHAa C IPUBICYEHAEM HAOIIOAEHUS TOTOBBIX
MIPUMEPOB, MOACIMPOBAHNUS, U3YUEHUS WILTIOCTPALIN, BOCIPUATHUS, aHAJIN3a U 0000LIeHUsIMAaTepUasoB);



2. MeTon poeKToB (IPH YCBOCHUM M TBOPYECKOM NPMMEHEHHH HAaBBIKOB M YMEHHIA B TIpoliecce pa3paboTKHCOOCTBEHHBIX MOJIENEH)

3. KoHTpoJsIbHBIN MeTOJ (IIPH BHISABJICHHH KA4eCTBA YCBOCHHUS 3HAHMM, HABBIKOB U YMEHMI1 M MX KOPPEKIIUS B IIPOLIECCEBBITIONHEHHS
IIPaKTUYECKUX 3aJJaHUi)

4. I'pynmosas paboTa (MCIONB3yeTCs IPH COBMECTHOM cOOpKe MOJIeIel, a Takske NpH pa3paboTKe NPOEKTOB)

®opMbI OPraHu3aluy y4eOHbIX 3aHATHI

e YPOK-KOHCYJIbTallUs;

e IIPAKTHKYM,;

* YPOK-TIPOEKT;

* YPOK IIPOBEPKHU U KOPPEKIIMH 3HAHUN U YMEHUM.

e BBICTaBKa;

e COPEBHOBAHUE;

Pa3paboTka kax10ro mpoexTa peaausyercs B (opMe BHIMOTHEHHUS] KOHCTPYUPOBAHUS U MPOTPAMMHPOBAHUS MOAETHPOOOTA JIJIs PEeLICHUS
MPEJI0KEHHOH 3a0a4u

IIpumepHBIE TEMBI IPOEKTOB:

1. CnopoexTupyiiTe u IOCTPOITE aBTOHOMHOTO po00Ta, KOTOPBIN IBUXKETCS IO IPAaBUIBHOMY MHOTOYTOJIbHUKY M U3MEPSIET PACCTOSHUE U
CKOpOCTb;

2. CrpoekThpyiTe U MOCTPOITe aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET MEePeaBUTaThCsL:
Ha paccTosHue, 1 M Ucronb3ys XoTsa Obl OJJUH MOTOP;
UCIIOJIB3YS JUIsl IEPEIBUIKEHUS KOJIECa,

a TaK’Ke MOYKET 0TOOpaXkaTh Ha SKpaHE MPONAEHHOE UM PACCTOSTHUE.
CripoeKTHpyHTe U OCTPOHTE aBTOHOMHOI'O po00Ta, KOTOPBIA MOXKET MepeMeIaThCs U:
BBIYMCIIATH CPEAHIOIO CKOPOCTB;
a TaKkKe MOKET 0TOOpa)KkaTh HAa HKPaHe CBOIO CPEHIOI0 CKOPOCTh.
CrpoekTupyiTe u MoCTPOUTE aBTOHOMHOTO POOOTa, KOTOPBIM MOXKET NIEPEIBUTATHCS:
Ha paccrostaue He MeHee 30 cMm;
UCTOJb3Ys XOTS OBl OJJMH MOTOP;
HE UCIOJIb3Ys JUISl IEPEBUKEHHUS KOJIeca.
CrpoexTupyiite, IOCTPOWTE U 3alpOrpaMMUPYyHTE poOOTa, KOTOPBIA MOXKET IBUraThCsl BBEPX MO KaK MOKHO OO0JEeKpyTOMY YKJIOHY.
CrpoekTupyiTe, MOCTPOHTE W 3alporpaMMHUpyiiTe poOOTa, KOTOPBI MOMET MepelBUraThCsi IO TPACKTOPHM, KOTOpas oOpasyer
MTOBTOPSIEMYIO F€OMETPUUECKYIO (GUTYPY (HalIpUMeEp: TPEYTOJIbHUK MU KBAJpar).

7. CnpoexTupyiTe M MOCTpoiTe Oojiee YMHOTO po0OOTa, KOTOPBIA pearnpyeT Ha OKpPYKAIOUIyl0 OOCTaHOBKY. 3amporpaMMHUpPYWTE €ro s
HCIIOJIb30BAaHUs JAaTUYNKOB 1BETA, KACAHUS, U YIBTPa3ByKOBOI'O AATYUKA U BOCIPHUATHS Pa3INYHbIX JAHHBIX.

8. CropoekTupyiTe, MOCTPOWTE M 3amporpaMMUpYHTe poOOTH3UPOBAHHOE CYHIECTBO, KOTOPOE MOXKET BOCIPHHHMMATH OKPYXKAIOIIYIO Cpelay H
pearupoBath CIEIYIOLUIMM 00pa3oM:

® U3/1aBaTh 3BYK;

® 1M 0TOOpaXkaTh YTO-JIMOO HA 3KpaHe Moyt EV3.

_(D_U‘I...:b..p,)...



9. CnpoekTupyiTe, MIOCTPOUTE U 3aPOTPaAMMHUPYHTE pOOOTU3UPOBAHHOE CYIIECTBO, KOTOPOE MOKET:
® UYyBCTBOBATh OKPY’KAIOIIYI0 0OCTaHOBKY;

® pearupoBarh JABUKCHUEM.

10. CropoekTtupyiite, MOCTPOUTE U 3aPOrpaMMUPYHTe pOOOTU3UPOBAHHOE CYIIECTBO, KOTOPOE MOKET:
® BOCIPUHUMATh YCIOBHUS CBETA U TEMHOTHI B OKpPY’Katolleil 00CTaHOBKE;

® pearupoBaTh Ha Ka)J0€ YCIOBHUE PA3IUYHBIM MTOBE/ICHUEM,

e [IpeseHTanus rpymnmnoBoro nNpoeKTa.

[Tporiecc BRIIOTHEHUSI UTOTOBOM paOOThI 3aBEPIIACTCS MPOIICIYPOH MPE3CHTAIIMH ISHCTBYOIIET0 podoTa.
[Tpe3eHTanMst COMPOBOXKIAECTCS JEMOHCTpALMEN AeUCTBYIOIIEH MOieNn poboTa U IPEACTaBIIsIeT co00i ycTHOecooOIeHne (Ha 5-7 MUH.),
BKJTIOYAOIIIee BCeOsl CIEAYIONIYIO HH(POPMAIHIO:

® TeMa 1 00OCHOBAHHE AKTYaJIbHOCTH IIPOCKTA,
® [ICJIb M 3a/1a4M IPOCKTHPOBAHUS,

® STanbl M KpaTKas XapaKTepUCTHKA IPOEKTHOMN JIeATeIbHOCTH Ha KaXKJJOM M33TaIloB.
OrneHnBaHNE BHITYCKHOM Pa0OTHI OCYIIECTBISICTCS MO PE3YJIbTaTAMIIPE3CHTALMU POOOTA HA OCHOBEOIIPEICIIEHHBIX KPUTEPHEB.

3. TemaTH4eckoe IVIAHUPOBAHHE € YKAa3aHUEM KOJIMYECTBA aKaJeMHYeCKHX YaCOB, 0OTBOJMMBbIX HA OCBOEHHE KaK/10il TeMbl y4eOHOI0 npeaMeTa,
y4eO0HOro Kypca, y4e0HOro MoayJisi 1 BO3MOKHOCTDH MCIIOJIb30BaHHS 110 3TOH TeMe 3JIeKTPOHHBIX (I (poBbIX) 00pa3oBaTeIbHBIX PECYPCOB,
SIBJISIIOLUXCS Y4eOHO - MeTOAMYEeCKMMH MaTepuajaMu (MyJIbTHMeIMHHbIE POTPAMMBbI, 3JIEKTPOHHbIE Y4eOHUKH U 32Ia4HUKH, JIEKTPOHHbIE
0M0IMOTEeKH, BUPTYAJIbHBIE JIA00PATOPHUH, HTPOBBIE POrPaMMbI, KOJUICKIMHU IH(PPOBLIX 00pa30BaTeIbHBIX PECYPCOB), HCIIOJIb3yeMble 15
00y4eHHsI M BOCIIMTAHMSA Pa3JIUYHBbIX TPYII M0JIb30BaTe e, NpeACTaBJIeHHBIMHU B 3J1eKTPOHHOM (HH(POBOM) BH/Ie M pPeaJu3yI0IMMH
auaakTudeckue Bo3mMokHocTu UKT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBLCTBY 00 00pa3oBaHuM.

HaunmeHnoBanue pa3aesioB U TeM Bcero Bun xonrpoas
4acoB
BBenenne B poOOTOTEXHUKY 2
3unakomctBO ¢ pobotamu LEGO MINDSTORMS EV3 EDU. 4
Hatunku LEGO u ux mapamerpsl. 6 [IpoBepounas pabora
OCHOBBI IPOIPAMMHUPOBAHUS U KOMIIBIOTEPHOH JIOTUKH 8 [IpoBepounas pabora
[TpakTukyM 10 cOOpKe pOOOTU3UPOBAHHBIX CUCTEM 8 [IpakTuueckas pabora
TBOpYECKUE MPOCKTHBIC PA0OOTHI M COPEBHOBAHUS 6 CopeBHoBaHus Mozeneit po6otos. [Ipe3eHranus
IPYNIOBBIX MPOEKTOB
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