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OBIIEPA3ZBUBAIOIIAS IMPOT'PAMMA
JAOINOJHHUTEJIBHOTI'O OBPA30OBAHUSA
TEXHUYECKOU HAIMPABJEHHOCTHA

«Pobosadoparopus»

PyxoBoguresasn kpyxkka [llaramxosa JI.B.



HOACHUMTEJIBHASA 3AITMCKA

Ucnonb3oBanne koHcTpykTopa LEGO EV3 mo3Bosser co3mnarh YHHKaIbHYIO
0o0pa3oBaTeNpHYI0  Cpeay, KOTOpas  CHOCOOCTBYETPa3BUTHIO  WH)XEHEPHOTO,
KOHCTPYKTOpPCKOTO MbIuieHuss. B mpomecce pabotet ¢ LEGO EV3 yuenukwn
NpUOOPETAIOT OMBIT PEHICHUS KaK THIOBBIX, TaK W HEMIA0JOHHBIX 3a/1ad TI0
KOHCTPYHPOBAHUIO, TIPOrpaMMHUpPOBaHUI0, cOOpy naHHBIX. Kpome Toro, paborta B
KOMaHae CHnocoOcTByeT  (opMHpOBaHMIO  yYMEHHS  B3aWMOJCHUCTBOBAaTH  C
coydeHUKamu, (OpPMyIHpPOBaTh, AHAIW3UPOBATH, KPUTHYECKH  OICHUBATb,

OTCTanBaThb CBOU UACH.

LEGO EV3 o0ecrnieunBaer mpocToTy mpu cOOpKE HAYaIbHBIX MOJIEJIEH, UTO
MO3BOJISIET YYCHUKAM TOJIYYUTh PE3YJIbTAT B MpeJiesaX OJHOTO WK Napbl ypokoB. U
IIPY 3TOM BO3MOKHOCTH B M3MEHEHUHW MOJICJICH M MPOrpaMM — OYEHb IIMPOKUE, H
TaKOW TIOJIXOJT TIO3BOJIACT YUAIIMMCS YCIOKHATh MOJACIH M MPOTpaMMy, TPOSIBIISITH
CaMOCTOATENHOCTh B H3ydyeHUH TeMmbl. [Iporpammuoe obOecneuenne LEGO
MINDSTORMS Education EV3 o6magaer odeHb IIMPOKUMH BO3MOKHOCTSIMH, B
YaCTHOCTH, TO3BOJISIET BECTH pPaboO4yl0 TeTpajb M MPEACTABISATH CBOU IPOEKTHI

npsMo B cpeaie mporpammHoro ooecneuenuss LEGO EV3.

easb Kypca:
N3yuenne kypca «PoOoToTexHWKa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa30oBaHUs HAIPaBICHO Ha JIOCTM)KCHHE CIEAYIONICH IElIu: pa3BUTHE HHTEpeca

IDKOJIBHUKOB K TCXHUKE U TCXHUYCCKOMY TBOPYCCTBY.

3agaum:

1. Tlo3HakOMUTH c IIPAKTUYECKUM OCBOCHHUEM TEXHOJIOTUH
MPOEKTUPOBAHUS, MOJACIUPOBAHUS W  HW3TOTOBJICHUSI MPOCTEUIIMX
TEXHUYECKUX MOJEIEH.

2. Pa3BuBaTh TBOpUYECKHE CIOCOOHOCTU U JIOTHYECKOE MBIIIICHUE.

3. BeisiBUTh U pa3BUTh MNPUPOIHBIC 3aJaTKU M CIIOCOOHOCTH JIETEH,

IMOMOTaromurec 10CTUYb YCIICXa B TCXHUYCCKOM TBOPUCCTBC.



YueOHbIE MaTEpHUAJIBI:

1. C.A.®ununmnoB «Ypoku PoOOTOTEXHUKN

2. Ha6op xoncrpykropoB LEGO MINDSTORMS Education EV3
3. [Iporpammuoe obecneuenneLEGO

4. Marepwuaisl caiita_http://www.prorobot.ru/lego.php

5. Cpenctpa peanuzanuu UKT marepuanoB Ha ypoke (KOMIIBIOTEDP, TPOEKTOP,

IKpaH)

OO0uas xapakTepuCcTHKA Kypca

Onnolt u3 BaxHbIX MpoOieM B Poccum sBHsAOTCS €€ HEIOCTaTOYHAs
00€CIeYEeHHOCTh MHXKEHEPHBIMU  KaJpaMM W HU3KUH CTaTyC HMHXKEHEPHOTO
oOpazoBanus. Ceityac HEOOXOJIMMO BECTH MOMYJSPU3AIMIO0 MPOPECCUU HHKEHEpa.
NHTEeHCMBHOE HCMOJIb30BAaHUE POOOTOB B OBITY, Ha MPOU3BOJCTBE U TojEe 00s
TpeOyeT, 4ToObl TOJIL30BATENIM OOJaJad COBPEMEHHBIMM 3HAHUSIMH B 00JacTH
yopaBieHus: poOOTaMU, YTO MO3BOJIMT Pa3BUBAaTh HOBBIE, YMHBIE, O€30IAacHbIC U
Oonee MPOABUHYTHIE ABTOMATHU3UPOBAaHHBIE CHCTeMbl. HeoOXxomumo TpUBUBATH

HHTCPCC yUHalllUXCA K o0iacTu pO6OTOT€XHI/IKI/I N aBTOMATHU3UPOBAHHBIX CHUCTCM.

Taxke JHaHHBIA KypC JacT BO3MOXKHOCTh IIKOJBHHKAM 3aKpElHUTh H
IIPUMEHUTh HA IMPAKTUKE INOJYYEHHBIE 3HAHHUS 10 TaKUM JUCHUIUIMHAM, Kak
MareMartuka, Qu3rka, uHPopMaTuka, TexHoJoTHs. Ha 3aHATHUAX MO TEXHUYECKOMY
TBOPYECTBY yYallHecs COMNPUKACAIOTCI CO CMEXHBIMU 00pa3oBaTeIbHBIMU
o0nactaMu. 3a CUeT UCHOJIb30BAaHUS 3araca TeXHUYECKUX MOHSATUH U CHEeLHaATbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHKAaTUBHbIE (YHKIHMHM SI3bIKa, YIayOJstoTCs

BO3MOKHOCTH JIMHI'BUCTUYCCKOI'O Pa3BUTHUA o6yqa}0mer0051.

[Ipy  oO3HaKOMJIGHMM C TpaBWIaMU  BBIMOJHEHUS  TEXHUYECKUX U
SKOHOMHUYECKUX PACYETOB IMPU NPOCKTUPOBAHUU YCTPOHUCTB M MPAKTUYECKOM
WCIIOJb30BAaHUN TE€X WJIM MHBIX TEXHUYECKHX PEIICHHN NIKOJbHUKU 3HAKOMSTCS C
OCOOCHHOCTSIMU TPAKTUYECKOr0 TpPUMEHEHHs MartemaTuku. (OcBauBas TPUEMBI
MPOCKTUPOBAHUS M KOHCTPYHUPOBaHMS, pedsATa MPUOOPETAIOT OIbBIT CO3aHUS

PCAILHBIX 1 BUPTYAJIbHBIX ACMOHCTPAIIMOHHBIX MOJICJ'ICfI.

[ToaBeaeHme UTOroB pabOTHI MPOXOAUT B (popMe OOIIECTBEHHON MPE3CHTAINH

(BBICTAaBKa, COCTSI3aHUE, KOHKYPC, KOH(GEPESHITUS UT.1I. ).


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

Jlnia peanu3anuy NporpaMMbl UCHIOIB3YIOTCS 00pa30BaTeNIbHbIE KOHCTPYKTOPBI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npeacTaBisger coboi HaOOp KOHCTPYKTHUBHBIX JeTajiei, MO3BOJSIONUX COoOpaTh
MHOTOUMCJICHHBIE BapUaHThl MEXaHU3MOB, Ha0Op JaTYMKOB, JBUTATeNd U
MukpokomibioTep EV3, koTopsiil ynpasiser Bcell MOCTpOSeHHONW KOHCTpykiuei. C
koHcTpyktopom LEGO MINDSTORMS Education EV3 wuger nHeobxomumoe

IIpOorpaMMHOC o0OecIieycHueE.

PacnpenesieHue yacoB Ha y4eOHBbI roj:
KoaunuectBo yacoB - 36

KomuuecTBO yacoB B Henemo — 14

Il1anupyemslii pe3yabrar:

CTuMynupoBaTh MOTHBAIMIO YYAIIUXCS K TMOJNYYEHHIO 3HAHHUMA, MOMOTaTh
(GbopMUPOBATH TBOPUYECKYIO INYHOCTb.

CriocoOCTBOBaTh pa3BUTUIO HMHTEpEca K TEXHHUKE, KOHCTPYHUPOBAHHUIO,
IPOrpaMMHUPOBAHUIO, BBICOKHM TEXHOJIOTHSIM, dbopmHpoBaTh HABBIKH
KOJUIEKTUBHOTO TPy/a.

CdopmupoBaTh HABBIKM KOHCTPYHUPOBAHUS U TIPOTPAMMHUPOBAHUS POOOTOB.

CdopmupoBaTh MOTHBALIMIO K OCO3HAHHOMY BBIOOPY  HMHXKEHEPHOM

HaIpaBJICHHOCTU O0YUYEHUS B JaTbHEHIIIEM.
OCHOBHOE COJIEPKXAHUE

1. BBegenue B poOOTOTEXHUKY

Po6otel. Buabsl poboToB. 3HaueHre poOOTOB B KM3HHU udenoBeka. OCHOBHbBIE
HaIpasJeHus: npuMeHeHus1 poOoToB. MckyccTBeHHBIN nHTEeKT. [IpaBuna paboTsl ¢
KoHCTpykTOopoMm LEGO

VYmpasienue poboramu. Metosl o6menus ¢ podoroM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMS EV3. BusyanbHble S3b6IKH POTpaMMUpoBaHusi. X 0CHOBHOE
Ha3HaueHWe U BO3MOXXHOCTH. Komanael ympaBiaeHuss pob6oramu. Cpena

POrpaMMUPOBAHUS MOJTYJIsSl, OCHOBHBIE OJIOKH.

2. 3nakomcTBO ¢ poooramu LEGO MINDSTORMS EV3



[IpaBuna TexHUKH 0E30MACHOCTH MpU padboTe ¢ POOOTAMHU-KOHCTPYKTOPAMHU.
[IpaBuna obpaienus ¢ poboramMu. OCHOBHbIE MEXaHUYECKUE JIETAIU KOHCTPYKTOPA.
WX Ha3BaHHE U HA3HAYCHHUE.

Mopayne EV3. OG630p, 3kpaH, KHONKU YINPABJICHUS MOIYJIEM, HHAUKATOP
COCTOSIHUS, TIOPTHI. Y CTAHOBKA OaTapeil, CriocoObl SKOHOMHH dHEpruu. BrimoueHue
Moy EV3. 3anuce mporpaMmsl U 3anyck €€ Ha BblloiaHeHne. CepBomotopsl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTh U TOYHOCTH MOTOpa. MexaHuKa MEXaHW3MOB U
MalvH. BUapl cCOeIMHEHUH U IIEpeIad U UX CBOMCTBA.

Co6opka pobotoB. COopka Moaenu podoTa M0 MHCTPYKITHH.
[IporpaMmmupoBaHue IBUKEHUS BIIEPE IO IPSAMOM TpaeKkropuu. Pacuer uncia

060pOTOB KoOJICCa IJIA IIPOXOKACHUA 3aJaHHOI'O paCCTOAHUA.

3. Matunkun LEGO MINDSTORMS EV3 EDU u ux napamerpsbl.

Hartuuku. [latuuk kacaHus. YcrTpoucTtBo narumka. [Ipaktnkym. Pemenwne
3a/1a4 Ha IBU>)KEHUE C UCITOJIb30BAHUEM JJaTYMKA KaCAHUS.

Jlatuuk 1BeTa, pekuMbl paboThl Aartyuka. PelieHue 3amay Ha JIBHXKEHHUE C
MCITOJIb30BAaHUEM JaTYHMKA [[BETA.

VYapTpa3ByKkoBOM AaTyMK. PemeHue 3amad Ha ABMIKEHHE C HCHOJB30BAHHEM
JaTYMKa PACCTOSIHUS.

I'mpockonmueckuil natyuk. MHPpakpacHbId JaTYMK, PEXUM TPUOIUKEHUS,
PEXUM Masika.

[ToaxnroyeHne JaTYNKOB U MOTOPOB.

WNurepdeiic momyns EV3. Ilpunoxenuss monayns. IlpencraBinenue mnopra.
VYmpasiieHre MOTOPOM.

[TpoBepounas padora Ne 1 o Teme «3nHakomcTBO ¢ pobotamu LEGO
MINDSTORMS».

4. OCHOBBI IPOrPAMMMPOBAHUS U KOMIIBIOTEPHOM JIOTUKH

Cpena mnporpammupoBanuss wmoxayisa. Co3gaHue mnporpaMmbl. Y AaJeHUE
650Kx0B. Brinmonnenue nporpammel. CoxpaHeHHE U OTKPBITHE POTPAMMBI.

Cuetuuk kacanuil. BeTBnenue mo natuymkaM. MeTOJbl NPUHSATUS PEIICHUI
po6otoM. Mozenu noBeieHus IpU Pa3HOOOPA3HBIX CUTYALIHSX.

[Iporpammuoe obGecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBoiicTBa M CTpyKTypa MpoekTa. PemeHne 3agady Ha [BH)KEHUE BJIOJb CTOPOH

KBaaparta. Hcnonb3oBaHue IMUKJIOB IIPpH PCIICHHH 3aJa41 Ha ABUKCHHC.



[IporpamMmMHbIe OJ0KH U TAIUTPHI IporpaMMupoBanusi. CTpaHuIa annapaTHBIX
cpencts. Penakrop xkoHTeHTa. MIHCTpyMEHTHI. YcTpaHeHne Henosanok. Ilepesamyck
MOJYJIS.

Pemenne 3amau Ha [BwkeHME 10 KpuBoM. HesaBucumoe ynpasieHue
MoTtopamu. 11oBOpoT Ha 3aganHOE YnCIIo rpaaycoB. Pacder yriia moBopora.

Hcnonbp3oBaHne HWKHETO JaTydMKa OCBEIICHHOCTH. PenieHue 3amad  Ha
JBWKEHUE C OCTAaHOBKOW Ha 4YepHOW JuHUM.Pemenue 3agad Ha JIBMXKCHHE BJIIOJIb
auHuK. KanubpoBka gaTumka OCBEIIEHHOCTH.

[IporpammupoBanue moayneu. Pemenne 3a1a4 Ha IPOXOXKACHUE 10 OO U3

kJ1eToK.CopeBHOBaHKE POOOTOB Ha TECTOBOM IIOJIE.

5. IIpakTHKYM 10 cOOpKe POOOTU3UPOBAHHBIX CHCTEM

N3mepenne oceemenHoctu. OnpeneneHue HBETOB. Pacro3HaBaHHWE LBETOB.
Hcnonb3oBanue KOHCTpyKTOpa Lego B kauecTBe LU(POBOIL 1abopaTOpUu.

N3mepenne paccTosiHui 10 00beKTOB. CKaHUPOBAaHUE MECTHOCTH.

Cuma. Ilmeuo cunbl. IlogbeMublli kpaH. CdeTynk 000poTOB. CKOPOCTH
BpallleHus1 cepBOMOTOpa. MOIIHOCTh. YTpaBiieHue poOOTOM € MOMOIIBIO BHEUIHUX
BO3JICHCTBHU.

Peaknust poboTa Ha 3ByK, 1IBET, Kacanue. Taimep.

JIBIJKEHME MO 3aMKHYTOM TpacKTopuu. PemieHne 3agad Ha KPUBOJIMHEMHOE
JBH>KCHUE.

KoncTtpyupoBanue mojneneit poOOTOB JiIsl peuieHus 3a7a4d ¢ UCIOJIb30BaHUEM
HECKOJIbKMX pPa3HbIX BHUJIOB AAaTUYMKOB. PellleHue 3aiad Ha BBIXOJA W3 JIaOMPHUHTA.
OrpaHn4eHHOE NBUKEHHUE.

[IpoBepounas padota Ne2 no teme «Bubl 1BM>KEHUI poOOTOB

6. TBopueckne NpoeKTHbIE pA0OTHI U COPEBHOBAHUS

[IpaBuna copeBHOBaHui. PabGoTta Ham mpoekTamu «J/[BrkeHue mo 3agaHHOM
Tpaekropun», «Kerenbpunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.

KonctpynpoBanue cobcTBeHHONM Mozaenu pobota. [IporpammupoBanue wu
UCIIBITaHNE COOCTBEHHOW Mozenu poOota. [lonBeneHre UTOroB pabOThl ydaIuXcsl.
[ToarotoBka AOKIJIAAOB, IIPE3CHTALMM, CTEHIAOBBIX MAaTE€pUATIOB JJIsI HTOTOBOH

KOH(epeHIIMU. 3aBeplIeHUE CO3aHusI Mojieel pOOOTOB ISl UTOTOBOM BBICTABKH.



DopMBI KOHTPOJIA

1. IIpoBepounblie pabOTHI
2. TlpakTuyeckue 3aHATUS

3. TBopueckue MPOeKThI

[Ipu opraHuzanuu MNOPaAKTUYECKUX 3aHATUH M TBOPYECKUX IPOEKTOB
dbopMHpYyIOTCS Mallble TPYIIIbI, cocTosmme 3 2-3 yyammxcs. s kaxaoi rpynmsl

BBIACIIACTCA OTACIIBHOC pa6oqee MCCTO, COCTOAIICC N3 KOMIIBIOTCPA U KOHCTPYKTOPA.

[Ipeobnanaromeit  ¢opMol TEKYyIIEro KOHTPOJIS BBICTYIAeT IPOBEpKa
paboTOCTIOCOOHOCTH POOOTA:

® BLIICHCHHE TEXHHMYCCKOU 3aJa4u,

¢ OIIPCACIICHUC HYTeﬁ peUICHUA TEXHUUYECKOM 3aJauu

KonTtpomas ocymiecTisiercst B popMe TBOPUECKUX MPOEKTOB, CAMOCTOSITEILHOMN

pa3paboTku padoT.

MeTtoabl 00y4eHus

e [lo3HaBarenbHBIN (BOCHIPUSATHE, OCMBICICHUE U 3aTIOMUHAHUE
y4YalMMHUCS HOBOTO MaTepuaa ¢ MpUBIeYCHUEM HAOII0ICHUSI TOTOBBIX
IIPUMEPOB, MOAEIMPOBAHUS, U3YUEHHUS UIUTKOCTPALMNA, BOCIIPUATHS,

aHanu3a u 0000IIEHNs MaTepUasoB);

e Metoa npoeKkToB (IIPH YCBOCHUHU U TBOPYECKOM NMPUMEHEHUH HABBIKOB

¥ YMEHHI B Tporiecce pa3paboTKu COOCTBEHHBIX MOJIEIICH )

e KOHTpOJBHBIN METOJ (MPH BBISIBIIEHUU KAa4€CTBA YCBOEHUS 3HAHUM,
HAaBBIKOB M YMEHHUW U UX KOPPEKIUS B POLECCE BBINOJIHECHUS

NPaKTUYECKUX 3a/1aHU )
e [’pynmnoBas paboTa (MCIONB3YETCS IPU COBMECTHOM COOpPKE MOJIEIIEH, a
TaK)Ke MpH pa3pabOTKE MPOEKTOB)
@®opMbI OPraHu3anuM y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTalUs;
® TPaKTUKYM;

® YPOK-IIPOEKT;



® YPOK IIPOBEPKHU U KOPPEKIIUU 3HAHUN U YMEHHM.
® BBHICTABKa;
® COpPEBHOBAHME;
Pa3paboTka Kaxaoro mnpoekTa peanusyercss B (GOpMe  BBINOJTHEHUS
KOHCTPYUPOBAaHUS M  MPOTPaMMHUPOBAHUSL MOJleTd poboTa JJsl  pelieHus

MPEIIOKEHHON 3a/1a4H.

B pe3yabTare uydyenusi Kypca yqyanuecsi 10J15KHbI:

3HATH/MMOHUMATH

1. ponb U MecTO pOOOTOTEXHHUKH B )KM3HU COBPEMEHHOTO OOIIIECTBA;

2. OCHOBHBIC CBEJCHHE M3 MCTOPUU Pa3BUTHUS poOOTOTeXHUKU B Poccuu u
MUDE;

3. OCHOBHBIX MOHATUS POOOTOTEXHUKH, OCHOBHBIE TEXHUUECKHE TEPMUHBI,

CBA3aHHBIE C IPOLIECCAMH KOHCTPYMPOBAaHHS W IPOrPAMMHUPOBAHHUS

po0OOTOB;

npaBuiia U Mepbl 0€30MaCHOCTH MTPU padOTE € ANEKTPOUHCTPYMEHTAMU;

oO11ee ycTpoiCTBO U MPUHIUIIBI IEUCTBHS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB pPOOOTOB;

06HIYIO MCTOAUKY pacu€Ta OCHOBHBIX KHHCMATUYCCKHUX CXCM,

© N o g k&

MOPSAZOK OTHICKAHUSI HEUCTIPABHOCTEH B Pa3IMUHBIX POOOTU3UPOBAHHBIX

CUCTEMaX;

9. MeToaMKy MPOBEPKU PabOTOCIIOCOOHOCTH OTACIBHBIX y3JIOB U IETANICH;

10.0CHOBBI TOMYJSPHBIX S3BIKOB MPOTPAMMUPOBAHUS;

11.mpaBuia TeXHUKH 0€30MacHOCTU MpHU paboTe B KaOMHETE OCHAIEHHBIM
AIEKTPOOOOPYIOBaHUEM;

12.0cHOBHBIE 3aKOHBI ANEKTPUUYECKUX IIEMNeH, mpaBmiia 6€30MacHOCTH TMPH
paboTe C DIIEKTPUYECKUMH IIETSIMH, OCHOBHBIC PaJMOAJIEKTPOHHBIC
KOMITOHEHTHI;

13.onpeneneHus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauoOoJee
pacmipoCTpaHEHHBIE CUTYaIlUH, B KOTOPBIX TPUMEHSIOTCS] pOOOTHI;

14 uMeTh TpencTaBlieHUS O TMEPCIEKTUBAX pPa3BUTHS POOOTOTEXHMKH,

OCHOBHBIC KOMIIOHCHTHI IPOTPAMMHBIX CpPE,



15.0CHOBHBIE NPUHLHUIBI KOMIIBIOTEPHOTO YIPABIEHUS, HAa3HAYCHUE U

IMPUHOUIIBI pa6OTI>I OBCTOBOI'O, YJIbTPA3BYKOBOI'O JATYMKA, AdTYHUKA

KaCaHHA, pa3JIUIHbIX UCIIOJTHUTCIIbHBIX YCTpOﬁCTB;

16.paznuunHble  CMOCOOBI  Mepemaydl  MEXaHWYECKOTO  BO3JICHCTBHS,

Ppa3JINIHBIC BUABI IIACCH, BUAbI 1 HABHAYCHNC MCXAaHNYCCKUX 3aXBATOB,

YMETH

1.

coOupaTh MPOCTEUIIINE MOJIETH C UCTIOIb30BaHueM EV3;
CaMOCTOATENLHO TPOEKTHUPOBATh M COOUpaTh M3 TOTOBBIX JeTaliel
MaHUMYJSTOPBI U POOOTOB PA3TUYHOTO HA3HAUCHHS,

WCIIONB30BaTh JUIsl  IPOTPaMMHMPOBAHUSA  MHUKpOkKommbrorep EV3
(nporpammupoBath Ha aucruiee EV3)

BJa/JIeTh OCHOBHBIMM HaBbIKAMU pabOThl B BHU3YyaJbHOW cCpele
OpOrpaMMUPOBaHUs, IPOrPaMMHUPOBATH COOpaHHBbIE KOHCTPYKLHHU MOJ
3aJla4ll HAYaJIbHOTO YPOBHSI CIIO’KHOCTH;

pa3pabaTbIBaTh U 3aMUCHIBaTh B BU3yaJbHOUW Cpelie POrpaMMHUPOBAHUS
TUIIOBBIE YIPABIIEHUS POOOTOM

M10JIb30BATHCS KOMIIBIOTEPOM, IPOrpaMMHBIMHU IPOJYKTaMH,
HEOOXOAUMBIMU /1J1s1 O0yUEHUS IPOrpaMMe;

non0upaTh HEOOXOAUMBIC NTATYUKH WM HCIIOIHHUTEIBHBIE YCTPOMCTBA,
coOuparh MPOCTEHIINE YCTPOMCTBA C OJHUM WM HECKOJIbKUMU
JaTYMKaMU, COOMPaTh M OTIAKUBATh KOHCTPYKIIMHU 0a30BBIX POOOTOB
IPaBWJIBHO BbIOMpaATh BUJ MEpelayd MEXaHHMUECKOro BO3JEUCTBUS IS
Pa3IMYHBIX TEXHUYECKUX CUTYyallUd, coOMpaTh AEHCTBYIOLIME MOJIEIN
pPOOOTOB, a TAK)KE X OCHOBHBIE Y3IIbI U CUCTEMBI

BECTH UHAUBU/IyaTIbHbIE U TPYIIIOBBIC UCCIIEOBATEIbCKIE PAOOTHI.
O0mue yyeOHbIEC YMEHHS, HABBIKH U CIIOCOOBI 1eITEJIbHOCTH

Ilo3naBaTe/ibHasI AeATEJIbHOCTH

Hcnonb3oBaHue IJI1 TIO3HAHUA OKpPYKaromero Mupa pasjiMdHbIX MCETO/I0B

(mabmrosieHre, W3MEpPEHHE, ONBIT, OKCIEPUMEHT, MOJCIUPOBaHUE U  JIp.).

OnpeneneHI/Ie CTPYKTYPBI 0o0BeKTa IIO3HaHHA, IIOMCK W BbBIACJICHUC 3HAYMMBIX

(YHKUIHMOHATIBHBIX CBS3€H M OTHOLLIEHUN MEXKy YaCTAMM LIEJIOr0. Y MEHUE pa3JIeisaTh

NpoueCChl HAa OTallbl, 3BCHbBA; BBLIACJICHUC XAPAKTCPHLIX HNPHUYNHHO-CICACTBCHHBIX

CBS3EN.



Omnpenenenue afeKBaTHBIX CIIOCOOOB peIlIeHUs Y4eOHOM 3aJayud Ha OCHOBE
3aJlaHHBIX aNropuTMoB. KOMOMHUpPOBaHNE M3BECTHBIX AJITOPUTMOB JIEATEILHOCTH B

CUTyalu:aX, HC IIPCAIIOJIaratomlmnXx CTaHAApTHOC ITPUMCHCHUC OJJHOI'O U3 HUX.

CpaBHeHHE, COIOCTaBIICHUE, KIacCHU(pUKAIUs, PAHKUPOBAHHE OOBEKTOB IO
OJTHOMY WJIA HECKOJBKHM NPEIJOKEHHBIM OCHOBAHUSM, KpPUTEPHUSIM. YMEHHUE

pa3indaTtb (I)&KT, MHCHHC, 10KAa3aTCIbCTBO, THNIIOTC3Y, dKCUOMY.

HccnenoBaHne  HECIOKHBIX ~ NPAKTMUECKUX  CUTyaluil, BBIABU)KCHHE
IPEINOJIOKEHNH, MOHMMAaHWE HEOOXOIMMOCTH UX TPOBEPKHM Ha IPAKTHKE.
Hcnonb3oBaHne NPaKTUYECKUX U JIA0OPATOPHBIX paOOT, HECIOKHBIX SKCIEPUMEHTOB
JUIsL JOKA3aTebCTBA BBIIBUTAEMbIX NPEIIOJIOXKEHUN; OMUCAHUE PE3YyJIbTAaTOB ATUX

pabor.

TBOp‘-ICCKOC pPCUICHUC y‘-I€6HI>IX )51 IMPAaKTHYCCKUX 3aJa4: YMCHHUC
MOTHUBHUPOBAHHO OTKa3bIBATLCA OT 06pa3ua, HCKAaTb OPUIMHAJIBHBIC PCIICHUA,
CaMOCTOATCIIbBHOC  BBIIIOJHCHUC  PA3JIMYHBIX TBOPYCCKHX pa60T; y4aCTuc B

IIPOEKTHOU JIEATEIIBHOCTH.

NudopManiuoHHO-KOMMYHUKATHUBHAS IEATEIbHOCTH

AnekBaTHOE BOCHpPUSITHE YCTHOW peYd U  CIOCOOHOCTh TIEpe/IaBaTh
COAEPKAHHUE IPOCIYLIAHHOIO TEKCTa B CKATOM WM Pa3BEPHYTOM BHUIE B

COOTBCTCTBHUH C LCIIBIO yqe6Horo 3aJaHus.

Oco3HaHHOE Oe€ryoe YTEeHHE TEKCTOB pa3IMYHbIX CTWIEH U JKaHpOB,
npoBeJeHNE HWH(POPMALMOHHO-CMBICJIOBOIO aHainu3a Tekcra. lcnonb3oBaHue

Pa3JIMYHBIX BUJIOB YTCHHUS (03HAKOMHUTEIBHOE, ITPOCMOTPOBOE, IIOUCKOBOE U JIP.).

Brnanenue MOHOJIOTrMYECKOW M JUAIOTHYECKOM PEYbl0. YMEHHE BCTYNaTh B
pedeBoe OOIeHNE, y4acTBOBATh B Auajiore (MOHMMAaTh TOUKY 3pEHHS cOOECeIHUKa,
npu3HaBaTh MpaBo Ha HHOe MHeHue). Co3gaHue MHUCHhbMEHHBIX BBICKA3bIBAHUM,
aJICKBaTHO TIepEeAIOIINX MPOCTYIIAaHHYIO U MIPOYUTAHHYIO HH(POPMAIIUIO C 33 JaHHOU
CTETICHBIO CBEPHYTOCTH (KpPaTKO, BHIOOPOUYHO, MOJIHO). CocTaBleHUE T1aHa, TE3UCOB,
KoHCIieKTa. [lpuBenenne mnpuMepoB, MOAOOpP apryMeHTOB, (OPMYIHPOBAHUE
BBIBOZIOB. OTpakeHHME B YCTHOM WM THUCBMEHHOW (OpMe pe3yibTaTOB CBOCH

JACATCIBHOCTH.
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YMmenue nepedpazupoBatbs MbICTH (OOBICHITh «MHBIMU CIIOBaMW»). Beibop u
UCTIONIb30BaHUE BBIPA3UTEIBHBIX CPEACTB s3bIKA M 3HAKOBBIX CHCTEM (TEKCT,
TabIMIa, CXeMa, ayIHOBU3YAIBHBIN DS U JIp.) B COOTBETCTBUH C KOMMYHUKATHBHON

3amaueit, chepor U CUTyanuei ooIeHMs.

Hcnonn3oBaHue JJI1 pCIICHUSA ITTO3HABATCIIbHBIX M KOMMYHHKATHUBHBIX 3aaa4
Pa3IMYHbIX HUCTOYHHUKOB I/IH(l)OpMaHI/II/I, BKJIFO9asA  SHOUKIIONICAHWH, CJIOBAPH,

HNuTepHeT-pecypcnl U apyrue 0a3bl JaHHBIX.

PeduiekcuBHasA 1eATEJbHOCTD

CamocTosiTennbHass OpraHu3anus ydeOHOU NeSITeNbHOCTH (MOCTAaHOBKA IIENH,
IUIAHUPOBAHUE, OIPEICIICHUE ONTUMAILHOTO COOTHOIIEHUS LIETTU U CPEACTB U JIp.).
Brnagenne HaBbIKAMM KOHTPOJISL U OLEHKUM CBOEW JIEATEIbHOCTH, YMEHHEM
MPEIBUAETh BO3MOXHBIE IOCIEICTBUA CBOMX JeWCTBUM. llomck wm ycTpaHeHue
OPUYUH BO3HUKIIMX TpyAHOcTed. OneHMBaHUE CBOMX YYEOHBIX JIOCTHXKEHHI,
NOBEACHUS, YEpPT CBOEH JIMYHOCTH, CBOETO0 (PU3MYECKOr0 U SMOIUOHAIBHOIO
cocrostHus. OCO3HAaHHOE OmpefeNneHrne chepbl CBOMX MHTEPECOB M BO3MOXHOCTEH.
CobmroieHre HOPM TOBENIEHUSI B OKpY’Kalolled cpele, IpaBUil 3I0pOBOro obpasa

KHU3HMH.

Bnagenne yMmeHHUsIMHM  COBMECTHOM  JEATENBHOCTHU: COTJIACOBAHHE U
KOOpAMHAIUSA JAEATEIbHOCTU C IPYTUMH €€ YYaCTHUKAaMH; OOBEKTUBHOE OLICHUBAHUE
CBOEr0 BKJaJa B peEIIeHHE OOMMX 3a]ad KOJUICKTHBA; YYET OCOOCHHOCTEH

Pa3IUYHOTO POJIEBOTO MOBEICHUS (JTUAEP, TOJYMHEHHBIN U 1. ).

OueHnBaHNe CBOEH JEATEIIBHOCTH C TOYKH 3PEHMS] HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETHYECKUX LEHHOCTEW. VICnoIb30BaHNe CBOMX MPAB U BBINOJHEHUE CBOUX

00s13aHHOCTEN KaK TpakJjaHWHA, YjeHa 00IIecTBa U yUeOHOr0 KOJUICKTHBA.

Cnucok aureparypsl
C.A.OwmnnoB «Ypoku PoboToTexHUKN»
bror-coobmiectBo mobuteneit podbotos Jlero ¢ mpumepamu nporpaMm [ DIEKTPOHHBIH
pecypce] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html
3. JlabGoparopHble MPaKTUKYMBI IO MTPOTPAMMHUPOBAHUIO [ DNEKTPOHHBIN pecypc|
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. Ob6pa3zoBarenbHas mporpamMMa «BBeseHue B KOHCTpYHpPOBaHUE POOOTOBY» U rpadyuuecKuit

SI3BIK [TPOrPAMMHUPOBaHUS poOOTOB [DIIEKTPOHHBIH pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks
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http://learning.9151394.ru/course/view.php?id=280#program_blocks

[IpuMepsl KOHCTPYKTOPOB U IPOrpaMM K HUM [DJIeKTpOHHBIN pecypc] / Pexxum moctyma:
http://www.nxtprograms.com/index2.html

[Tporpammsr st poGota [DnekTpoHHkIi pecypc] / http://service.lego.com/en-
us/helptopics/?questionid=2655

VY4eOHUK Mo IporpaMMHUpoBaHuio poooToB (Wiki) [DnekrponHsIii pecype] /
Marepuaibl caiToB

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

http://nau-ra.ru/catalog/robot

http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-po6oToTexHHKA
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Kou —Bo uacos - 36

E o g [LnanupyemMble pe3yJibTaThl 00yYeHHs
g § § Paznen/ 2
=2 £ Tema 2 - v 5 I Buabl KoHTpOIA
s 5 2 o peAMeTHbIEe HHBepCaIbHbIE yHeGHbIe HYHOCTHBIE
§ z, é pe3yJIbTaThl pecreusa YY /I pe3yJbTaThl
Tema 1. BBeienne B po00TOTEXHUKY

1,2 | Po6oTsl. Buner po6oTOB. 2 | Nmetn obmue | PeryassTuBHbIE: Cwmwicnoobpazosanue | becena,
3HayeHue poOOTOB B IIPEJCTABICHUS 0 | yenenonacanue — — aJIeKBaTHasl 3ayer 1o
JKU3HM YEJI0BEKA. 3HaueHue poOOTOB B | POPMYIUPOBATH U MOTHUBaLMs y4ueOHOM | mpaBuiiaM pabOThI
OcHOBHbIE HaINpaBJICHUS KHU3HH YEJIOBEKA. yIep>KUBaTh yUeOHYIO JeSITEIbHOCTH. C KOHCTPYKTOPOM
[IPUMEHEHUSI pOOOTOB. 3HaTth IpaBwia paboTHI | 3a7auy; Hpascmeenno- LEGO
IIpaBuna paboTsl ¢ C KOHCTPYKTOPOM naaHupoeanue — BbIOUPATh | dmuueckas
koHCcTpyKTOopoMm LEGO JeicTBUs opueHmayus —

3,4 | Yopasnenue poOOTaMH. 2 | 3HaHue NOHATHS B COOTBETCTBHH C yMeHue u3berarb NunuBuayanbHbINH
MeTtob1 0011IEHUS C anropuTMa, IIOCTaBJICHHOM 3a7a4el U KOH(JIMKTOB U , ppoHTaTBHBIN
poGoTOM. VCTIOJHUTEIS YCIOBUSIMU €€ Pealn3allii. | HAXOJUTh BBIXOJBI U3 | OMPOC
CocraB KOHCTpYKTOpa QIITOPUTMA, CUCTEMBI IMo3naBareabHbIe: CTHIOPHBIX CUTYyalui
LEGOMINDSTORMS KOMAH/1 UCTIOJTHUTEIIS obueyuebHvle —

EV3. (CKIN) MCIIOJIb30BaTh O0IIHE

S3b1KH Nwmets oOmiee MIPUEMBI pELIEHUS

IPOTPaMMHUPOBAHUSI. MPEJCTaBICHHE O Cpejie | MOCTABJICHHBIX 3a/1a4;

Cpena IPOrpaMMHUPOBaHUS KoMMyHuKaTHBHbBIE:

IPOTPaMMHUPOBAHUS MOJTyJIsl, OCHOBHBIX UHUYUAMUBHOE

MOJ1yJisl, OCHOBHBIE OJIOKH. O1oKax. COmMpYOHUYecma0 — CTaBUTh
BOIPOCHI, 00paIaThCs 3a
MIOMOILBIO, TIPOSIBIIATH
AKTUBHOCTB JIJISl PETICHHUSI
KOMMYHHUKATHBHBIX 33]1a4

Tema 2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU.
| 5,6 | IpaBuna Texuuku | 2 | 3mamme cocraBHBIX | PeryasituBnbie:naanuposa | Cuvicioobpasosanue | Becena
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0e30macHOCTH IpU paboTe YyacTeil yHUBEpCAIbHOTO | Hie — BBIOMPATh ACUCTBUS B | — a/leKBaTHAs 3auer 1o
¢ poboramu- komiuiekta LEGO COOTBETCTBHUU C MOTHUBAIHS YICOHOU MpaBUIaM
KOHCTPYKTOpPAMH. MINDSTORMS EV3 MOCTaBJICHHOM 3a7aueil u JIeATEIbHOCTH; TEXHUKU
[IpaBuna oOpartenus ¢ EDU u ux ¢pyHkuii. YCIIOBUSIMU €€ pealli3alliy. | aKTyaau3anus 0€30MacHOCTH
pob6otamu. OCHOBHBIC Cnocob6nocts yyamuxcs | [lo3HaBaTebHbIe:00Weyy | CBECHUN U3 IUYHOTO
MEeXaHUYECKUe AeTaan BOCIPOU3BECTH ATAIIbI eOHble — yMEHUE KU3HEHHOTO OIBITA;
KOHCTPYKTOpa M UX cOOpKH U OTBETHTH Ha CaMOCTOSITENILHO BBIIENATh | (POPMUpPOBAHHE
Ha3HAaYCHHE. BOIPOCHI. u GopMyIHUpOBATH TOTOBHOCTH K

7 | Monyns EV3. O630p, 1 | 3uanue HasHaueHUE MO3HABATEJIbHYIO 11EJIb MIPOJIOJKEHUIO becena,
9KpaH, KHOIKH KHOMOK Moyist EV3. YMEHHE pa3feiiTh 00y4YeHHs C 1eIbI0 MPAKTUKYM
YIpaBIEHUS MOJYJIEM, YMeHue coctaBuTh IIPOLIECCHI HA 3Tallbl, MOJIyYEHUs
WHUKATOP COCTOSIHHUSI, MIPOCTEHIITYIO 3BEHbsI; BBIJICIICHNE WHKXEHEPHOTO
MOPTHI. Y CTaHOBKA [IpOrpaMMy 110 XapaKTEepHbIX IPUYNHHO- o0pa3oBaHus;
Oarapeii, criocoosbl 11a0JIOHY, COXPAHATh U | CIEACTBEHHBIX CBS3€H. OCBOEHHUE THUITHYHBIX
SKOHOMMHU SHEPTUH. 3aIycKaTh IporpaMmy KoMmyHukaTuBHbBIe: UHUY | CUTYAllUil yIpaBIIEHUS
Bxmouenune monyins EV3. Ha BBIINOJIHEHUE uamueHoe compyoHuuecmeso | poooTamMH.
3anuch NporpamMmbl 1 — CTaBUTb BOIIPOCHI, Hpascmeenno-
3aIlyCK €€ Ha BBITIOJTHEHHE. oOpalarbscs 3a IOMOUIbIO; | amuueckas

8 | CepBomotopsl EV3, 1 | 3nanue napamerpoB IPOSABIIATE AKTUBHOCTH BO opueHmayus — becena,
CpaBHCHHE MOTOPOB. MOTOpA U UX BIUSHUEC B3aMMO/ICHCTBUH ISt yMeHHE nu3berarh MNPAKTUKYM
MOIHOCTb ¥ TOYHOCTH Ha paboTy Mozenu peuICHus KOH(JIUKTOB U
MoTopa. MexaHuka WmMeTh npejicTaBieHne 0 | KOMMYHMKAaTHMBHBIX 3a/1a4 HaXOJUTb BBIXOJBI U3
MEXaHU3MOB M MallIHH. BUJIaX COEIMHEHUN U CIIOPHBIX CUTYaIUil
Buneicoennnenuii u nepenay.
repeaayd U X CBOMCTBA.

9- | Cbopka monenu poboTa 20 | CiocoOHOCTh yJamuxcst becena,

28 | IO UHCTPYKIIUY. BOCIIPOU3BECTH ITAITBI MPAKTHKYM

cOOpKHU M OTBETUTH HA
BOIIPOCHI.
Tema 3. latuukun LEGO MINDSTORMS EV3 u ux napamerpsl. (26 4)

29 | JlaTumk KacaHusl. 1 | Ymenue pemats 3a1aun | PeryastuBHble:nianuposa | Cmuvicnioobpasosanue— | becena,
YCeTpoHCTBO JaTYMKA. Ha JBUKEHHUE C Hue — BbIOMpaTh IEUCTBUS B | aJleKBaTHas MIPAaKTUKYM
[IpakTukym. Pemenue HCII0JIb30BAHUEM COOTBETCTBHH C MOTHUBAIMS Y4eOHOMH
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3aaa4 Ha IBUXKCHUEC C
HUCIIOJBb30BaAHHUCM JaTUHKa
KaCaHus.

JaTdyuKa KaCaHHuA.

IOCTaBJIEHHOW 3aJ1auel U
YCJIIOBUSIMU €€ Pean3aliuu.
Ilo3naBaTenbHbIe:00Weyy

30 | [aTtuyumk 1Bera, pexuMbl 3HaHUE BIUSHUE eOHble — CAMOCTOSITENILHO
paboThI JaTuuKa. IIPEIMETOB Pa3HOIO BBIJICTISATh U
Pewenne 3anay Ha LIBETA Ha [TIOKa3aHus dbopMynupoBath
JBU>KEHUE C JaTYMKa OCBEIIEHHOCTH | [I03HABATEIIbHYIO LEIb.
HCIIOJIb30BAHUEM JaTYMKA KoMmyHukaTuBHbIC: UHLY

uamusHoe compyOoHU4ecmeo

31 | YapTpa3ByKOBOH JAaTUHK. 3HaHUEe OCOOCHHOCTEH | — CTaBHTh BOIPOCHI,
Pemenue 3amay Ha paboTHI AaTuMKa oOparaThCs 3a MOMOIIIBIO;
JIBUKEHUE C YMenue pemats 3a71a4u | IPOSBIIATh aKTUBHOCTb BO
HCITIOJIb30BAHUEM JaTUYUKa Ha IBUKECHUE C B3aMMOJCHCTBUH IS
paccTosHus HCIIOJIb30BAHUEM peLeHus

JATYMKA PACCTOSIHHSL. KOMMYHUKATUBHBIX 3a7a4

32- | llogkmroyeHne JaTYUKOB U YMeHue Ha3bIBaTh ynpaejnenue

35 | MoTOpOB. NATYUKK, UX QYHKIHUU U | KOMMYHUKayuet —
Wnrepdeiic momynst EV3. CIOCOOBI MOJKIIFOYCHHS | aACKBATHO UCII0JIb30BATh
[Ipunoxxenns Moys. K MOJIYJIIO; pCubiIs IIJIaHUPOBAHUS U
[IpencraBnenue nopra. MIPaBUJIBHO pabOTaTh C PEryJIsInU CBOCH
YnpasieHue MOTOpOM. KOHCTPYKTOPOM ACATCIIBHOCTH

36 | IIpoBepounas pabora 1o O06o061enne u
TeMe «3HaKOMCTBO C cUcTeMaTu3anus

pob6oramu LEGO
MINDSTORMS».

OCHOBHBIX ITOHATHH O
TEMC

NEeSITETLHOCTH.
Hpaecmeenno-
amuyeckas
opueHmayus —
yMeHue u3berarb
KOH()JIMKTOB U
HAXOJUTh BBIXOJIBI U3
CIIOPHBIX CUTYaI[Uil

NunuBuyanbHbIN
, coOpaHHast
MOJIENb,
BBIIOJIHSIOIIAS
MpearnosaracMpie
JICUCTBUS.

NunuBuyanbHbIN
, COOpaHHast
MO/IENb,
BBIIOJTHSIOIIAS
MpernoaracMpie
JICUCTBHS.

becena,
MPAKTUKYM

IIpoBepouHas
paborta Ne 1
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