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HNOACHUTEJIBHASA 3AIIUCKA
Pabouass mporpamma kpyxka «Pobororexamka LEGO MINDSTORMS» na mnpumepe
wiatpopmel LEGO MINDSTORMS Education EV3 cocraBiiena B COOTBETCTBUH C:

o @ecnepanbHblii 3akoH PD 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanmny» ot 29.12.
2012 r.

e KoHuenuust  pa3BUTHS  JONOJHUTENbHOrO  oOpazoBaHus  AeTel  (yTBepiieHa
pacniopsbkennem [IpaButenscrBa Poccuiickoit @enepanuu ot 4 centsops 2014 r. N 1726-
p)

e CanlluH 2.4.4.3172-14 CaHuUTapHO-dMUACMHUOJIOTHYCCKAE TPEeOOBAHUS K YCTPOHCTBY,
COJICP)KAHHUIO W OpraHu3alMd pekuMa paboTbl  00pa3oBaTENbHBIX  OpraHU3alU
JOTIOJTHUTENLHOTO 00pa3oBanus aereid ot 04.07.2014r.

e [lpukaz Munnpocsemnienuss Poccun ot 09.11.2018 Ne 196 «O6 yrBepxknenun Ilopsaka
OpraHM3ali W OCYILECTBICHHUS 00pa30BaTEIbHON AEATEIbHOCTH MO JOMOJHUTEIbHBIM
0011e00pa30BaTEIbHBIM IPOTPAMMaM)

e Pacnopsikenue IlpaBurensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. N 996-p r.
Mocksa "Ctparerus pa3Butus Boctiutanus B Poccuiickoit denepanuu Ha nepuo 10 2025
roja"

e [lonoxxeHnue 00 oOpraHu3alMyl M OCYLIECTBICHUM O0Opa30BaTEIbHON MEATEIbHOCTH IO
JIOTIOJTHUTEBHBIM 00I11€00pa30BaTEIbHBIM IPOrpaMMaM B MYHHUIIMIIATHLHOM aBTOHOMHOM
001e00pa3oBaTeIbHOM YUpEKIACHUN benosipckoro paiiona «Cpennsist
obmieoOpa3oBarenbHas mKoia . JIbrxmay

e Jlpukaz COII mnJleixma «O0 oOpraHu3alMd JOMOJHUTEIFHOTO O0pa3oBaHUS W

pacnpezenenuu nenarorudeckoi Harpy3ku B 2020— 2021yye6nom roay» ot 10.09.2020 Ne
324/mnc.

Hcnonb3oBanue koHctpykropa LEGO EV3  mnosBosisser  co3maTh  YHUKAIbHYIO
00pa3oBaTeNbHYIO Cpely, KOTOpas CHOCOOCTBYET Pa3BUTHIO HHXKEHEPHOTO, KOHCTPYKTOPCKOIO
meinuieHus. B mponecce padorst ¢ LEGO EV3 yuenuku mpuoOpeTaroT OMBIT PElIeHUs Kak
TUIIOBBIX, TaK U HEMIAOJOHHBIX 33/1a4 [0 KOHCTPYUPOBAHUIO, IPOIrPaMMHUPOBAHNIO, COOPY AAHHBIX.
Kpome Toro, pabora B kKomaHJe crnocoOCTBYeT (OPMHUPOBAHUIO YMEHHs B3aUMOJECHCTBOBAaThb C
COy4YeHHMKaMH, pOpMyIHpOBaTh, AHAJTU3UPOBATh, KPUTHUECKU OIIEHUBATh, OTCTauBaTh CBOU UJIEH.

LEGO EV3 o0ecnieuuBaeT mpocTOTY NpU COOpPKE HavadbHBIX MOJENEH, YTO I03BOJISET
YUEHUKAaM IOJIyYUTh PEe3yJbTaT B IMpeesiax OJHOTO WU Hapbl ypokoB. 1 npu 3TOM BO3MOXKHOCTH B
W3MEHEHUU MOJEJNEW M MpOrpaMM — OYEHb IIMPOKHE, W TAaKOM MOAXOJ IO3BOJISIET yYalIUMCs
YCIOXKHATh MOJENb U HPOrpaMMmy, IMpPOSBISATH CaMOCTOSITENbHOCTh B HU3YYEHHUU TEMBI.
ITporpammuoe obecrieduenne LEGO MINDSTORMS Education EV3 o6magaer o4eHb MIHPOKUMU
BO3MOXKHOCTSIMH, B YaCTHOCTH, ITO3BOJISIET BECTH pabOuyI0 TETpaJb U MPEACTABISATH CBOU MPOEKTHI
npsMo B cpefie nporpammHoro obecnedenus LEGO EV3.

eas Kypca:

Nzyuenne kypca «PoOOTOTEXHMKa» Ha YpPOBHE HAyalbHOTO 0O0mero oOpa3oBaHUs
HaIpaBJIEHO Ha JOCTHKEHHE CIIEAYIOIIEH LETH: pa3BUTHE HHTEpeca IIKOJbHUKOB K TEXHHUKE U
TEXHUYECKOMY TBOPUYECTBY.

3agayu:

1. [To3HaKOMUTH € MPAKTUYECKMM OCBOEHHEM TEXHOJOTHI MPOEKTUPOBAHMS,
MOJISIIMPOBAHUS M U3TOTOBJICHHS MTPOCTEUIIINX TEXHHYECKIX MOJCIIEH.

2. Pa3BuBaTh TBOpUECKHE CITIOCOOHOCTHU M JIOTHUECKOE MBIIIIICHHE.

3. BoisiBUTE W pa3BUTh NPHUPOJAHBIE 3aJaTKU U CIIOCOOHOCTH JETEH,

nomMoraromue 10CTU4Yb yCcrecxa B TCXHUYCCKOM TBOPYCCTBC.

YueOHbIC MATEPHAJIBI:
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Ha6op xonctpykTopoB LEGO MINDSTORMS Education EV3
[Tporpammuoe obecnieuenne LEGO

Marepwuainsi caiita_http://www.prorobot.ru/lego.php

CpenctBa peanuzanuun UKT MarepuanoB Ha ypoke (KOMIBIOTEP, MMPOCKTOP,

Eall el

9KpaH)

O01mas xapakTepucTHKA

OnHoil m3 BaxHbIX npoOieM B Poccun sBistorcs €€ HenocTaTodyHas 00ECHEYEHHOCTh
WH)XEHEPHBIMU KaJpaMu U HU3KUH CTaTyC MHXKEHEpHOro oOpa3oBanus. Ceifuac HEOOXOAUMO BECTH
nonyiaspuzanno npodeccur uHxeHepa. MHTeHCHMBHOE HCHONIb30BaHHE POOOTOB B OBITY, Ha
IPOM3BOJICTBE U TOJIe 0051 TpeOyeT, 4TOOBI MOJIB30BATENN 00JIagadl COBPEMEHHBIMU 3HAHUSIMH B
o0nacTi ynpasieHuss poOOTaMH, YTO IO3BOJMT Pa3BUBATh HOBbIE, YMHbIE, Oe30macHble U Ooiee
NPOJIBUHYTHIE aBTOMAaTHU3HPOBAHHBIE CHUCTEMbl. HeoOXonuMo NpHBHBATh HMHTEPEC y4alluxcs K
o0acTi poOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxke nmaHHBIE Kypc JacT BO3MOXKHOCTh HIKOJbHMKAM 3aKpEMHUTh M MPUMEHHUTH Ha
IPAKTUKE MOJIyYE€HHbIE 3HAHUSA 110 TAaKUM JUCLMIUIMHAM, KaKk MaTeMaTuka, pu3uka, "HPOpMaTuka,
TeXHOJIOTUS. Ha 3aHATHAX MO0 TEXHUYECKOMY TBOPUECTBY YUAIIHUECs COMPHUKACAIOTCS CO CMEKHBIMHU
o0Opa3oBaTeNbHBIMU  00JacTAMU. 3a CYET MCIIOJBb30BaHMs 3amaca TEXHUYECKUX IOHATHH U
CHEIHATBHBIX TEPMHUHOB PACIIMPSIOTCS KOMMYHHKATHBHBIE (YHKIWHU S3bIKa, YTIYOJSIOTCS
BO3MOYKHOCTH JIMHTBUCTUYECKOI'O Pa3BUTUS 00YJarOIIErocs.

[Tpyu o3HAKOMIICHHH C TIPAaBUJIAMHU BBITIOJTHEHUS! TEXHUYECKUX M SKOHOMHYECKUX PacueTOB
IpU HPOEKTUPOBAHUHU YCTPOWUCTB M MPAKTHUUECKOM HCIIOIb30BAHUM TEX WM UHBIX TEXHUYECKHUX
pEIIeHNH MIKOJFHUKU 3HAKOMSATCS C OCOOEHHOCTSIMH TPAKTHUYECKOTO MPUMEHEHHS] MaTEMAaTHKH.
OcBauBas mpUeMbl IPOEKTHUPOBAHUS U KOHCTPYHPOBaHUS, peOsTa MPHOOPETAIOT OMBIT CO3/1aHUS
peabHBIX U BUPTYAJIbHBIX JEMOHCTPAIIMOHHBIX MOJIEIICH.

ITonBenenue UTOroB paboThl MPOXOIUT B (hopMe OOIIECTBEHHON Npe3eHTalMuu (BbICTaBKa,
COCTSI3aHUE, KOHKYPC, KOH(PEPEHIIHS U T.1I.).

Jlis peaiM3aluy MPOrpaMMbl MCIIOJIB3YIOTCSI 00pa3oBaTelbHblE KOHCTPYKTOPBI (hUPMBI
Lego, konctpykrop LEGO MINDSTORMS Education EV3. Oun mnpencrasiser coboii Habop
KOHCTPYKTUBHBIX JleTalieil, MO3BOJSIONIMX cOOpaTh MHOTOYHUCIICHHBIE BapHaHThl MEXaHHU3MOB,
Ha0Op JATYHMKOB, JABHTATEIN W MHUKpoKommbioTep EV3, KOTOpEIl ympaBiser Bceil mocTpoeHHOU
koHcTpykuueit. C xoncrpykropom LEGO MINDSTORMS Education EV3 uner Heobxoamumoe
MporpaMMHOe o0ecreyeHue.

Pacnpenesienne 4yacoB Ha yuyeOHbIi roja:

KosraecTBo 9acoB 1mo yueOHOMY IJIaHy HIKOJIBI - 35
KonnuectBo yueOHBIX HEmemb - 35

KonnuectBo yacos B Henemo — 11

[1n1aHOBBIX KOHTPOJIBHBIX YPOKOB 5

Hroro B TeMaTH4IeCKOM IJIAaHUPOBAHUU Ha 3 Ki1ace - 35

Il1annpyemMslil pe3yJbTar:

CtuMynupoBaTh MOTHUBAIUIO YYAIIUXCS K MOJTYYCHUIO 3HAHUH, TIOMOTaTh ()OPMHPOBATH
TBOPYECKYIO JINYHOCTb.

CnocoOcTBOBaTh  pa3BUTHIO  HMHTEpeca K  TEXHHKE, KOHCTPYHPOBAHHUIO,
POTPaMMHUPOBAHUIO, BHICOKUM TEXHOJIOTHSIM, (POPMHUPOBATH HABBIKK KOJIJIEKTUBHOTO TPY/a.

CdhopmupoBaTh HaBBIKM KOHCTPYUPOBAHUS M TPOTPAMMHUPOBAHUS pOOOTOB.

CchopmupoBaTh MOTHBALIMIO K OCO3HAHHOMY BBIOOPY HWH)KEHEPHOW HampaBiIeHHOCTU
00y4eHUs B JaTbHEHIIIEM.

OCHOBHOE COJAEPKAHUE

BBeagenne (24.) 3nakoMcTBO ¢ MupoM Lego. Mcrtopust co3ganust ¥ pa3BUTHS KOMIIaHUU
Lego. Beenenue B npeamer. M3ydenne marepuaabHOM YacTH Kypca.

KoncrpyupoBanue (104.) HucTpykTax o TEXHHUKE 0€301MacHOCTH.
Co6opka ombiTHOM  Moxenun  «Kpwica»y. KoHcTpynpoBanume monuroHa. 3HAaKOMCTBO — C


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

nporpammupoBanueM. Hammcanue mpocreimero ajiropurMa M ero 3amyck. I[IpuMeHeHue
anropuT™Ma U Mojenu Ha nonurone. [loBropenue usyuenHoro. PasButue monenu u cbopka Gosnee
CJIOKHBIX MOJCIICH.
Iporpammuposanue (134.) Hcropust co3manms s3bika Lab  View. BusyanbHble S3bIKH
nporpaMMupoBaHus Pasnensl  mporpamMmbl, YpOBHM — CIOXKHOCTH. 3HakoMcTBo ¢ RCX.
Wndpakpacuslii nepenatyuk. [lepegaua nporpammel. 3amyck nporpammel. Komanabl BU3yalibHOTO
s3pIka mporpammupoBanus Lab View. M3yuenne OxHa MHCTpyMEHTOB. M300pakeHue KOMaHI B
nporpaMMe U Ha cxeme. PaGoTa ¢ mnHKTOrpaMMamH, COEAMHEHHE KOMAaHJ. 3HAKOMCTBO C
KOMaHJaMM: 3allyCTM MOTOpP BII€pPEN; BKJIIOUM JIAMIIOYKY; JKIU; 3allyCTH MOTOp Has3aja; CTOIL
OTtpaboTka cocTaBIeHUs TPOCTEHIIIECH MPOrPaMMBI 110 I1a0JIOHY, IEpeJaul U 3aIlycKa MpOrpaMMBbl.

CocraBienne mporpamMmmbl. COOpka MoOJENM C HCIONb30oBaHWeM MoTopa. CocTaBieHue
porpaMMel, nepenada, geMoncrpanus. COopka MOAeNu ¢ UCIoIb30BaHue JamMnodku. CocTtaBieHue
IpOrpaMMBbl, Iepenaya, AeMoHcTpauus. JIuHelHas W nukiaumdeckas nporpamma. CocraBieHue
[IporpamMMbl € HCHOJB30BAaHUEM I1APAMETPOB, 3AlMKIMBAHME MPOrPaMMbl. 3HAKOMCTBO C
JaTYMKaMH. YCIIOBUE, YCIOBHBIM mepexoi. Jlatumk kacanust (3HAKOMCTBO C KOMaHAAMH: KU
HaXXaTo, XJM OTXKATO, KOJIMWYecTBO HaxkaTuil). Jlarumk ocBenieHHOCTH (/laTyuK OCBELIEHHOCTH.
BnusHue npeaMmeToB pa3HOro ILBETa Ha IOKA3aHHSA JAaTYMKA OCBELICHHOCTH. 3HAKOMCTBO C
KOMaHJaMHU: IH TEMHee, KU CBETIIee).

IIpoexTHas fAesitenbHOCTHL B rpynmax (9 4.) Pa3paboTka cOOCTBEHHBIX Mojeneil B
rpynmnax, moAroToBka K MeponpustusM, cBszanHbiM ¢ JIEI'O. BripaboTka u yTBep:kIeHHnE TEMBI, B
pamkax KoTopoil Oyner peanu3oBbiBaThCs  NpoekT. KoHcTpyumpoBanue  mozenu, ee
IporpaMMHUpOBaHUe TpyNnon pa3padborunkoB. [Ipesenramus moneneii. BeictaBku. CopeBHOBaHUSI.

IMoBTOpenue (14.) [loBTOpEHNE N3YUEHHOTO paHee MaTepuraa.

Y4eOHO-TeMaTHUYeCKOe NJIAHHPOBAHHE

Ne HaumeHoBaHUeE pa3iesioOB U TEM Bcero Buabl KOHTpOJISI
4acoB
1 |BBeaenue B poOOTOTEXHUKY 2 Ompoc.
2 |KoncrtpyupoBanue 10 [IpoBepounas pabota
3 |IIporpammupoBanue 13 [IpoBepounas pabora
4 |IIpoekTHas IeATEIbHOCTh B MaJIbIX IPYIIax 9 CopeBHOBaHusI ~ MoAenei
poOOTOB. [IpesenTanus
I'PYNIOBBIX TPOEKTOB
5 |[loBTOopenue 1 [ToBTOpenue. Omnpoc
BCEI'O 35
DopMbI KOHTPOJIA
1. [IpoBepounsie pabOTHI
2. [IpakTHyeckue 3aHATUSA
3. TBOpueckue MpoeKThI

[Ipu opranuzanuu NpakKTHUYECKUX 3aHATUNA U TBOPUYECKHUX MPOEKTOB (POPMUPYIOTCS Majbie
TPYIIIBL, cocTosmme U3 2-3 ywammxcs. s KakaoW TPYNNbl BBIACTSETCS OTIENbHOE padouee
MECTO, COCTOSIIIIEE U3 KOMIIbIOTEPA U KOHCTPYKTOPA.

[Ipeobnanaromiedt popMoi TEKyIIero KOHTPOJISI BBICTYMAET MPOBEPKA pabOTOCIIOCOOHOCTH
pobora:

o BBISICHEHUE TEXHUYECKOH 3a/1a4H,
¢ oIpeJiesIeHUe MyTel pelIeHns: TEXHUUECKOH 3a7auu

KonTtpons ocymecTBisercsi B popMe TBOPUECKUX MPOEKTOB, CAMOCTOSTEIBHON pa3paboTKu
pador.

Metoabl 00y4yeHust



1. [To3HaBaTenbHBIN (BOCIPUITHAE, OCMBICIICHUE U 3alIOMUHAHUE YYAITUMHCS
HOBOT'O MaTepHaia ¢ MPUBJICYCHUEM HAOIIOICHHS TOTOBBIX TPUMEPOB, MOJICITHPOBAHUS,
M3YyUYEHUS WJUTIOCTPALUi, BOCTIPUATHSI, aHaTTN3a 1 0000IIEHNsI MaTepHajoB);

2. Mertox poeKToB (TPH YCBOSHUH U TBOPYECKOM ITPUMEHEHHH HABBIKOB U
YMEHHI B MIPoIIecce pa3padOTKH COOCTBEHHBIX MOJICTICH )

3. KonTponbHbIit MeTol (ITpH BISIBICHHH Ka4eCTBa YCBOCHHUS 3HAHH, HABBIKOB
Y YMEHUHN U UX KOPPEKIHUS B IMIPOIIECCE BHIMOJHCHUS MTPAKTUYCCKHUX 3aJaHHI )

4, I'pynmoBas pabora (MCTOJIb3yeTCs MPU COBMECTHON COOpPKE MOJIENEH, a
TaKXkKe MpU pa3paboTKe MPOEKTOB)

@®opMbl OPraHU3alMU Y4eOHbIX 3aHATHI

. YPOK-KOHCYJIbTaIIUS;

. MIPAKTUKYM;

. YPOK-TIPOEKT;

. YPOK MIPOBEPKU U KOPPEKIIUU 3HAHUN U YMEHHIA.
. BBICTaBKa;

. COpPEBHOBAHME;

PazpaboTka Kaxxmoro mpoekra peanusyercs B (OpMe BBIOIHEHUS KOHCTPYHPOBAHUS M
IpOrpaMMHUPOBAHUS MOJETH poOOTa JUIsl pellieHHs TPEI0KEHHON 3a1auu
IIpumepHbIe TEMBI IPOEKTOB:

1. CrpoekTupyiTe U HOCTpOiiTe aBTOHOMHOI'O po00Ta, KOTOPBIA JBMIKETCS IO
IIPaBUJIBHOMY MHOTOYT'OJIbHUKY U U3MEPSET PACCTOSTHUE U CKOPOCTh
2. CropoekTupyiiTe ¥ TOCTPOMTE aBTOHOMHOIO po0O0Ta, KOTOPBIH MOXET
NepeBUraThCsl:
o Ha paccrosiHue 1 M
o UCMOJb3Ys XOTsI Obl OJTUH MOTOP
J WCIIOJIB3YS /ISl IEPEIBUKEHMSI KoJieca
J a TaKk)Ke MOXKET OTOOpakaTh Ha SKpaHe MPOHICHHOE UM PACCTOSIHHE
3. CrpoexkTupyiiTe M NOCTPONTE aBTOHOMHOIO pPOOOTa, KOTOPBIM MOXKET
nepemMeraTbes u:
. BBIUNCIISITH CPEAHIOI0 CKOPOCTh
J a TaKkyKe MOXKET 0TOOpaXkaTh HA SKPaHE CBOKO CPEIHIOI0 CKOPOCTh
4. CrpoexkTupyiiTe M TNOCTPONTE aBTOHOMHOTO pO0OOTa, KOTOPBIM MOXKET
NIEpPEBUTAThCS:
J Ha paccTosiHue He MeHee 30 cM
J MCIOJIB3YS XOTs ObI OJJUH MOTOP
o HE UCIOJIb3Ysl JUIsl IEPEABUKEHUS KOJIeca
S. CrpoexTupyiiTe, MOCTPOWTE U 3alporpaMMUpyiTe poOoTa, KOTOPbI MOXET
JIBUTAThCS BBEPX MO KaK MOKHO 00Jiee KpyTOMY YKIIOHY.
6. CropoexTupyiite, TOCTPOWTE U 3alporpaMMHUpyiTe pobOTa, KOTOPBIH MOXKET

NepeBUraThCs IO TPAEKTOPUH, KOTOpasi 00pazyeT MOBTOPSIEMYIO T€OMETPUUECKYIO QUTYPY
(HampuMep: TPEeyroJbHUK WU KBaJpar).

1. CrpoexTupyiite 1 nocTpoiire 0osiee yMHOro po0oTa, KOTOPBIM pearupyer Ha
OKPY’KaIOIIYI0 0OOCTaHOBKY. 3alporpaMMHUpPYHTe €ro Jjs MCIOJIb30BaHUS JaTYUKOB IBETA,
KaCaHUWA, U YJIBTPA3BYKOBOI'O JaTUKWKA AJId BOCIIPUATHA PA3JIAYHBIX JaHHBIX.

8. CropoekTupyiiTe, MNOCTPOHTE U 3alporpaMMHUpyiTe poOOTU3MPOBAHHOE
CYIIECTBO, KOTOpPO€ MOXKET BOCHPHUHUMATh OKDPYKAIOMIYI0 Cpely H pearnpoBarh
CIIEIYIOLIUM 00pa3oM:

o U3/1aBaTh 3BYK;
J WA 0TOOpakaTh YTO-IMO0 HA SKpaHe Moxyis EV3.
9. CrpoekTupyiite, NOCTPOWTE U 3amporpaMMUpyiTe poOOTH3UPOBAHHOE

CYLIECTBO, KOTOPOE MOXKET:
J YYBCTBOBATh OKPY’KAIOLIYI0 OOCTaHOBKY;



o pcarupoBaTb ABUKCHUCM.
10.  CropoektupyiiTe, TOCTPOWTE U 3aIPOrPaMMHUPYHTE POOOTHU3UPOBAHHOE
CYIIECTBO, KOTOPOE MOXKET:

° BOCIIPUHUMATh YCJOBHSI CBeTa W TEMHOTHI B  OKpY)Karomeh
00CTaHOBKE;
° pearupoBaTh Ha KaxJI0€ YCIOBHE PA3IMUHBIM ITOBEACHUEM

IIpe3eHTanus rpynnoBoro NpoexkTa

[Iporiecc BBIMOTHEHUS HTOTOBOM PabOThI 3aBEpIIACTCs MPOIEAYPOH Mpe3eHTAIlUN
JecTBYOIIEro podora.

[Ipe3eHTanus ConmpoBOXKIaETC IEMOHCTPAIMEH NEUCTBYIOIIEH MOJIEI poOoTa 1
npescTaBisieT co00i ycTHOE coolOmieHre (Ha 5-7 MUH.), BKIIIOUYAIOIIee B ce0sl CIICAYIONIYIO
nHpopManuo:

- TeMa ¥ 00OCHOBaHUE AKTYAITbHOCTH MPOCKTA;

- [IeJIb U 33/1a4¥ MTPOCKTUPOBAHMS;

- 9Tambl U KpaTKasi XapaKTEPUCTHUKA MPOCKTHOM JEATEILHOCTH Ha KaXKJIOM M3 3TaIlOB.

OneHuBaHuE BBITYCKHOM pabOTHI OCYIIECTBISETCS MO pe3yabTaTaM Mpe3eHTauu podoTa Ha
OCHOBE OIPE/ICIICHHBIX KPUTECPHUEB.

B pe3yabTare nzyueHus Kypca ydauguecst J10JKHbI:

3HATH/IOHMMAThH

1. POJIb U MECTO POOOTOTEXHUKH B )KU3HU COBPEMEHHOI'O OOIIECTBA;

2. OCHOBHBIC CBEJICHUE U3 HCTOPUU PA3BUTHUS pOOOTOTEXHUKH B Poccuu u mupe;

3. OCHOBHBIX TMOHSTHS POOOTOTEXHHKH, OCHOBHBIE TEXHMYECKHE TEPMHUHBI,
CBSI3aHHBIE C MPOIIECCaMU KOHCTPYHPOBAHUS M MPOTPAMMHUPOBAHHS pOOOTOB;

4. MpaBWJia U Mepbl 0€30MaCHOCTHU IpU PabOTE C AIEKTPOUHCTPYMEHTAMU;

S. o0111ee yCTpOMCTBO U IPUHIUIIBI IEHCTBHUS POOOTOB;

6. OCHOBHBIE XapaKTEPUCTHUKU OCHOBHBIX KIaCCOB POOOTOB;

7. O0IIYI0 METOJIMKY pacyeTa OCHOBHBIX KHHEMATHYECKUX CXEM;

8. MOPSAOK OTBHICKAHMSI HEUCIPABHOCTEH B Pa3NUYHBIX POOOTU3HPOBAHHBIX
CUCTEMaX;

9. METOJIMKY MPOBEPKHU pabOTOCTIOCOOHOCTH OTAETBHBIX Y3JIOB U JIeTaleH;

10.  OCHOBBI MOMYJISAPHBIX S3BIKOB MPOTPAMMHUPOBAHHSI,

11. npaBuina TeXHUKH O€30MAacCHOCTH MpPH paboTe B KaOWHETE OCHAIEHHBIM
AIEKTPOOOOPYIOBAHHEM;

12. ocHOBHBIE 3aKOHBI DJEKTPUYECKHUX ILeMel, MpaBuia Oe30MacHOCTH MPHU
paboTe ¢ IITEKTPUUSCKUMU TETISIMU, OCHOBHBIE PaHO3ICKTPOHHBIC KOMIIOHCHTHI,

13.  omnpenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HaunOosee
pactpocTpaHEeHHBIC CUTYAIUH, B KOTOPBIX MPUMEHSIOTCS POOOTHI,

14.  umeTh mpelCcTaBICHUS O MEePCIEKTUBAX PAa3BUTHS POOOTOTEXHUKH, OCHOBHBIE
KOMITOHEHTHI IPOTPAMMHBIX CPEI;

15. OCHOBHBIE TPHUHIHUIIBI KOMIBIOTEPHOTO YIPAaBJICHUS, HAa3HAUYCHUE W

MMPUHIUIIBI pa6OTI>I OBETOBOI'0, YJbTPAa3BYKOBOI'0 AJaT4dWKa, JATYWKa KaCaHH, Pa3JIMYHBIX
HUCIIOJIHHUTCIIbHBIX YCTpOﬁCTB;

16.  pasnmuuHBle CHOCOOBI TIEpenayd MEXaHHYECKOTO BO3JEHCTBHS, paszIMYHBIC
BH/JIBI IIACCH, BUJIBI M HA3HAYCHUE MEXAaHUYECKUX 3aXBaTOB;
YMeTh

1. cobupaTh MpocTeiie MoJIeNIu ¢ ucnoib3oBanueM EV3;

2. CaMOCTOSITENIbHO ~ MPOEKTHPOBaTh W COOMpaTh M3 TOTOBBIX JeTaneu
MaHMITYJISTOPB M pOOOTOB Pa3IMYHOIO Ha3HAYCHHUS;

3. WCIONB30BaTh  JJI  INPOTPAaMMHUPOBaHHA  MHUKpokoMmbeiorep  EV3

(mporpammupoBats Ha auciiee EV3)



4. BIIQJIETh ~ OCHOBHBIMH  HAaBBIKAMH  pa0OTBI B  BHU3yalbHOUW  cpefe
IPOrpaMMUPOBAHHUS, TPOrPAMMUPOBATh COOPAHHBIE KOHCTPYKIIMH IO/ 33ja4d HAYaJIbHOTO
YPOBHS CII0)KHOCTH;

5. paszpabarbiBaTh U 3alKChIBaTh B BU3YAJIbHOM cpele MpOrpaMMHUpPOBAHUS
TUIIOBBIE YIPaBICHHS pOOOTOM

6. I0JIb30BAThCSA KOMIBIOTEPOM, IPOTrPAMMHBIMH MTPOAYKTAMU, HEOOXOAUMBIMU
JUIsl 00y4EHHUsI IPOTPAMME;

7. noaduparb HEOOXOAMMBIE JAaTYUKU M UCHOJHHUTENbHBIE YCTPOMCTBA,
coOupaTh MpOoCTEHIINe YyCTPOWCTBA C OAHUM WJIM HECKOJbKMMH JaTYMKaMH, cOOMpaTh U
OTJIQXKUBATh KOHCTPYKIIMU 0a30BBIX pOOOTOB

8. NPaBUIBHO BBIOMPATh BHJ NEpeAayll MEXaHWYECKOTO BO3JCHCTBHS IS
Pa3IMYHbIX TEXHUYECKUX CUTYyallui, COOUpaTh EHCTBYIOIINE MOEIN POOOTOB, a TAKKE UX
OCHOBHBI€ y3JIbl U CUCTEMBbI

9. BECTU UHAMBUIYyalIbHbIE U TPYIIIOBbIE UCCIEI0BATEIbCKUE PAOOTHI.

OO0mue yueOHbIe YMEHHS, HABBIKH M CTIOCOOBI 1€ATEJIbHOCTH
Ilo3nasamenvnasn 0eamenbHOCHb .

Hcnonp3oBaHue ns TMO3HAHUS OKPYXKAIOLIETO MHpa pa3iMYHbIX METO/OB
(HabnrofeHue, M3MEpPEeHHe, OIBIT, SKCHEPUMEHT, MOJAenupoBaHue u Ap.). OmnpeneneHue
CTPYKTYpBI OOBEKTa MO3HAHUS, IOMCK U BBIJICICHUE 3HAYUMBIX (DYHKIITMOHAJIBHBIX CBSI3€U U
OTHONIICHUH MEXKIy YacTSIMHU IIEJIOT0. YMEHHE DPa3AelsaTh NpPOIECChl Ha 3Tallbl, 3BEHbS;
BbI/IEJICHUE XapPAKTEPHbIX TPUUNHHO-CIIEICTBEHHBIX CBA3EH.

Omnpenenenue aJaeKBaTHBIX CHOCOOOB pelieHus Y4eOHOM 3ajad Ha OCHOBE
3aJlaHHBIX anropuTMoB. KoMOuMHUpOBaHME W3BECTHBIX AJITOPUTMOB JESATEIBHOCTH B
CUTYaIUsIX, HEe IPEANOaraolluX CTaHJapTHOE MPUMEHEHHE OHOTO U3 HUX.

CpaBHeHHe, COMOCTaBICHHE, KIACCH(PHUKAINS, PaH)KUPOBaHUE OOBEKTOB IO OJJHOMY
WM HECKOJbKUM TNPEUIOKEHHBIM OCHOBAHHSIM, KpUTEpHUSM. YMEHUE pa3nuyarh (akr,
MHEHHUE, JI0Ka3aTeIbCTBO, THIIOTE3Y, AKCUOMY.

Hccnenosanue HECJIOXKHBIX MPAKTUYECKHUX CUTYyaIluH, BBIJIBIDKEHUE
MPEIOI0KECHNH, TOHUMaHHEe HEOOXOIMMOCTH HUX MPOBEPKH Ha mpakTuke. Mcmonb3oBanue
MPAKTUYECKUX U JIADOpaTOPHBIX pabOT, HECIOKHBIX AKCIIEPUMEHTOB Ui JOKa3aTelIbCTBA
BBIIBUTAEMBIX IIPENIONIOKEHNI; OTIMCAHNE PE3YIbTATOB ATUX PaloT.

TBopueckoe pereHre y4eOHBIX U MPAKTHYECKHX 33/ay: YMEHHE MOTHBHPOBAHHO
OTKa3bIBaThCs OT 00pa3lia, UICKaTh OPUTHHAIbHBIE PELLICHUS; CAMOCTOSITEIbHOE BBINOJIHEHNE
Pa3IMYHBIX TBOPUYECKUX PaOOT; y4yacTHe B MPOCKTHON AESITETbHOCTH.
Hugpopmayuonno-xommynukamuenan 0eamenabHOCHb .

AJeKBaTHOE BOCTPUSATHE YCTHOM pEeYd W CIIOCOOHOCTH IEpelaBaTh COACpKaHHE
MPOCIYIIAHHOTO TEKCTa B CKAaTOM WJIM Pa3BEpPHYTOM BHJAE B COOTBETCTBUU C LEJBIO
y4e0OHOro 3a/1aHusl.

Oco3HaHHOe Oeryioe YTeHHE TEKCTOB PA3IMYHBIX CTUJIEH U KaHPOB, MPOBEIEHUE
MH(OPMAIIMOHHO-CMBICTIOBOTO aHaIM3a TeKcTa. Vcrnonb3oBaHue pa3TUYHbIX BHIIOB YTCHUS
(03HAKOMUTETBEHOE, POCMOTPOBOE, ITOUCKOBOE U JIP. ).

BnageHne MOHOIOIMYECKON M JUAIOTUYECKON PEUb0. YMEHHE BCTYIATh B PEUEBOE
oOlleHure, ydyacTBOBaTh B Auaiore (IOHMMaTb TOYKY 3pEHMsI coOecelHHKa, MPU3HABaTh
mpaBo Ha nHOe MHeHHe). Co3aaHne MUChMEHHBIX BBICKA3bIBAHUMN, aJIEKBATHO TMEPEIArOIINX
MPOCIYIIAaHHYI0O U TPOYUTAHHYIO HHGPOPMAIMIO C 3a/JaHHON CTENEeHbI0 CBEPHYTOCTHU
(xkpatko, BbIOOpOuYHO, TOJHO). CocTaBieHME IUIaHA, TE3UCOB, KOHCIEKTa. I[IpuBeneHue
MIPUMEPOB, MOJI0OP apryMeHTOB, (pOopMynHpoBaHUE BbIBOJOB. OTpa)keHHE B YCTHOW WU
MUCHMEHHOMN (hopMe pe3yIbTaTOB CBOEH J1eATENbHOCTH.

YMenne mnepedpaszupoBatb MbICTh (OOBACHITH «HMHBIMH CJoBamMu»). Bwibop wu
WCIOJIb30BaHNE BBIPA3UTENBHBIX CPEICTB S3bIKa M 3HAKOBBIX CHCTEM (TEKCT, Tabiuila,
CcXeMa, ayJuOBH3yaJbHBIM psiA U Jp.) B COOTBETCTBUUM C KOMMYHUKATHBHOM 3ajauei,
cdepoit u cutyanuei 00IeHUs.



Hcnonb3oBaHue [Isi peMICHUS IMO3HABATENBHBIX M KOMMYHHUKATHBHBIX 33]a4
pa3IMYHBIX MCTOYHHKOB HHG(OpManMM, BKIIOYas SHIUKIONEINH, cioBapu, HHTepHeT-
pecypchl u ipyrue 06a3bl JaHHBIX.

Peghnexcuenan oesamenvnocms:

CaMocTosiTenbHasl OpraHu3anus Y4eOHOW JeATenbHOCTH (TIOCTAHOBKA IIEIIH,
IUTAHUPOBAHHUE, OMNpEJCICHHE ONTHUMAJIBbHOTO COOTHOIICHUS LIETHM M CPEACTB M [Ip.).
Brnagenne HaBbIKAMH KOHTPOJII W OILIGHKH CBOCH JIEATEIHHOCTH, YMEHHEM MPEABUICTh
BO3MOXXHbBIE IOCIIEACTBUS CBOMX jAeWcTBUM. [loMCK M ycTpaHeHHe MNPUYUH BO3HHUKIIMX
TpyaHocTed. OlleHHBaHUE CBOMX YUCOHBIX TOCTHKEHUH, MTOBEJICHUS, YePT CBOCH JIMUHOCTH,
CBOETO (PM3UYECKOT0 M 3MOIMOHANBHOrO cocTosHus. Oco3HaHHOE ompeneneHue chepbl
CBOMIX MHTEPECOB U BO3MOXKHOCTeH. CoOII0IcHIEe HOPM MOBEJCHUS B OKPYXKAIOIICH Cpe/ie,
MIpaBmJI 3I0POBOT0 00pa3a KU3HU.

Brnagenne ymMeHUSMU COBMECTHOH JEATEIHHOCTH: COTJIACOBAaHWE W KOOPIAMHAIIHS
NEeSTeIbHOCTH C JPYTMMU €€ YYaCTHHKaMHU; OObEKTHBHOE OIEHMBAaHUE CBOErO BKIIaJa B
pelieHre o0ImuX 3a1a4 KOJUIGKTHBA; Y4€T OCOOCHHOCTEH Pa3IMuHOTO POJICBOTO MOBEACHUS
(ytuzep, MOTYMHEHHBIA U Ip. ).

OrneHnBaHUE CBOCH ACSITEIHLHOCTH C TOYKU 3PCHUS HPABCTBEHHBIX, MPABOBBIX HOPM,
ACTETUUYECKUX IIEHHOCTeH. Vcronbp3oBaHe cBOMX MPaB U BHIIOJHEHHE CBOUX 00sS3aHHOCTEN
Kak TpaKJaHWHA, YWieHa 0011ecTBa U Y4eOHOT0 KOJIJICKTHUBA.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Kasengapubie

CPOKH

Ne ypokos

Paznen/
Tema

[EEN

PoGote1. Buasl po6oToB. 3HaueHue poOOTOB B KHU3HH yenoBeka. OCHOBHBIC
HAalpaBJICHUs IPHMEHEHUST pOOOTOB.
[TpaBwia pabotsl ¢ koHcTpyKTOpoM LEGO

| Koua-Bo yacos

VYnpasnenue pobotamu. MeTo sl 0O0IIEHHS C pOOOTOM.
Cocras korctpykropa LEGO MINDSTORMS EV3.
SI3BIKH TPOrpaMMHUPOBAHUSI.

Cpena mporpaMMUpPOBAaHHSI MOAYJIsl, OCHOBHEIE OJIOKH.

[TpaBuia TexHUKH O€30MIACHOCTH TIPU paboOTe ¢ poOOTaMuU-
KoHcTpykTOopamu. [IpaBuina obparmienus ¢ podooramu. OCHOBHbBIE
MEXaHUYECKHUE JICTAIM KOHCTPYKTOPA U UX HA3HAYCHUE.

Mopyns EV3. O030p, 3xpaH, KHOIIKH YIPABJICHHUS MOJIYJIEM, HHIUKATOP
COCTOSIHUS, OPTHI. Y CTaHOBKA OaTapeii, CiocoObl 9JKOHOMUU SHEPTHU.
Bxotouenue moaynst EV3. 3anucek nmporpamMmsl 1 3aycK €€ Ha
BBITIOJTHEHHE.

CepBomoTopsl EV3, cpaBHeH1nEe MOTOPOB. MOIIIHOCTH ¥ TOYHOCTH MOTOPA.
MexaHuka MEXaHU3MOB U MalluH. Buabl coequHenuii u nepenad u ux
CBOICTBA.

Co6opxka mojenu podoTa o UHCTPYKIUU. [IporpammupoBaHue ABUKEHUS
BIIEpE]] 110 MPSMOU TpaeKTopuH. Pacuer yrcia 000poToOB KoJieca Jyis
MIPOXOKJICHHSI 32/IAaHHOTO PACCTOSTHHUS.

JlaTuuk kacaHus. Y CTpOMCTBO aTUHKA.
[IpakTukym. Pemenue 3a1a4y Ha ABUKEHHUE C UCIIOIB30BAHUEM JaTUMKA
KacaHHu4.

JlaTuuk 1BeTa, pexUMbl pabOTHI JaTuKa. Pemienne 3aa4 Ha IBUKEHUE C
HCIIOJIb30BAHUEM J1aTYUKA

VYpTpa3BykoBoOi naTunkK. Penienune 3axad Ha IBUKEHUE C UCIIOJIb30BAaHUEM
JIATYMKA PACCTOSTHUS

10

I'mpockonmueckuii gatuuk. MHGpakpacHbIil 1aTYUK, peKUM MPUOIUKEHUS,
pEeXKUM MasiKa.

11

[ToxgkmroueHne JaTYMKOB U MOTOPOB.
Wntepodeiic monyns EV3. [Ipunoxenus monyns. [Ipencrasnenue nopra.
YnpasieHue MOTOpOM.

12

[IpoBepounas pa6ora Ne 1 o Teme «3HakomcTBO ¢ pobotamu LEGO
MINDSTORMS».

13

Cpena nporpamMmmupoBanust Moayis. Co3aaHyue mporpaMMel.
VY nanenue 610k0B. BrimonHenue nporpaMmel. CoxpaHeHHe U OTKPBITHE
MIPOrPaMMBlI.

14

Cuerunk kacaHuil. BeTBnenue no par4mkam.
MeTtop1 IPUHATHS perieHuid podotoM. Mojenu noBeaeHus npu
pa3zHO0Opa3HbIX CUTYAIHSIX.

15

[IporpamMmHuoe o6ecnieuenue EV3.
Cpena LABVIEW.
OCHOBHOE OKHO




CBolicTBa M CTPYKTYypa MPOEKTA.

Pemenue 3anay Ha IBUKEHME BJIOJIb CTOPOH KBajapaTa. Mcronb3oBaHue
LIMKJIOB IIPU PEIIECHUM 33/1a4 HA JIBHKCHHE.

16 | [IporpammHbIe GJIOKU M MATUTPHI IPOTPAMMHUPOBAHHUS 1
Crpanuna annapaTHbIX CPEICTB
Penakrop xoHTEeHTa

HNucTpymeHThI
Ycrpanenue Henosaok. Ilepesanyck Moyis

17 | Pemenue 3aa4 Ha ABMIKEHHUE IO KpUBOM. HezaBucumoe ynpaBieHue 1
Motopamu. [ToBopoT Ha 3aaHHOE YKCIIO TpaaycoB. Pacder yriia moBopora.

18 | Mcnoap3oBaHue HIDKHETO JaTYMKa OCBEIICHHOCTHU. Perenye 3aqay Ha 1
JIBU>)KEHUE C OCTAHOBKOM HA YEPHOU JIMHUMU.

19 | Pemenue 3a1a4 Ha qBMKEHUE BIOJB IMHUK. KanmOpoBka qaTdnka 1
OCBEILEHHOCTH.

20 | IlporpammupoBanue MoayJei. Perenue 3a1a4 Ha MPOXO0KASHUE TIO MO0 1
U3 KJIETOK

21 | CopeBHOBaHHE POOOTOB HA TECTOBOM ITOJIE. 3a4eT BPEMEHH M KOJIMYECTBA 1
oIInOoK

22 | Usmepenue ocsenieHHOCTH. OnpeenieHue MBeToB. Pacrio3HaBaHKE IBETOB. 1

Hcnonp30BaHne KOHCTPYKTOPA B KAYECTBE
1 (poBoI JTabopaTOpUH.

23 | U3mepenue paccTOSHUI 10 00BEKTOB. 1
CxaHMpOBaHUE MECTHOCTH.

24 | Cuna. Ilneyo cuibl. [Togsemusbiil kpaH. CUeTInK 1
000poToB. CKOPOCTH BpaleHusi cepBOMOTOpa. MOITHOCTB.

25 | YopasneHnue po60TOM ¢ TOMOIIBIO BHEITHUX 1
BO3JICHCTBUM.
Peaknust poOoTa Ha 3ByK, I[BET, KaCaHHE.
Talimep.

26 | JIBwkeHue 1Mo 3aMKHYTOU 1
Tpaekropuu. Penenue 3a1a4 Ha KPUBOJIMHEHHOE IBUYKEHHE.

27 | KonctpynpoBanue Mozeseil poOOTOB Uil PELICHHUs 3a7ad C 1
MCIOJIb30BAHNEM HECKOJIBKUX Pa3HbIX BUJIOB JaTUYUKOB.

28 | PaGora Han npoekramu. [IpaBuiia copeBHOBaHUH. 1

29 | CopeBHOBaHHE POOOTOB HA TECTOBOM ITOJIE. 3a4eT BpEMEHH M KOJIMIECTBA 1
o1IMO0K

30- | KoncrpyupoBanue cOOCTBEHHON MOJIeNI poOoTa 2

32

33 | [IporpammupoBaHue U UCIIBITAHHE COOCTBEHHOM MoJiesin poboTa. 1

34- | IIpe3eHTtanuu 1 3ammra npoexra «Moil yHUKaIbHBIH poOOT» 2
35
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