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IMNOACHUTEJIbHASA 3AITNCKA

JlononHutensHas obmeoGpazoBarenbHas o0mepa3BuBaronias mporpamMma «B
mupe poboroB» (manee - IIporpamMma) UMeeT TeXHHYECKYI0 HAIPABICHHOCTh H
npefHa3HadeHa Ui o0ydeHHs OCHOBaM HH(OPMATHKH, a TAKKE 3HAKOMCTBA C
pOOOTOTEXHHUKOM, YIIPAaBICHUEM U MOAETUPOBAHUEM.

Cerogus 0Ge3 poOOTOTEXHHMKH TPYIOHO IIPEICTaBUTh Kakyr-1mubo chepy
YEI0BE4ECKOi 1eATeNbHOCTU. POOOTHI MPOYHO BOLLIX B HAILY XH3Hb. MIHTEHCHBHOE
HCIIOJIb30BaHKE POOOTOB HA IMPOU3BOJCTBE U B ObITY TpeOyeT, 4TO0BI 110J1b30BATENH
obnagany COBpPEMEHHBIMM 3HAaHMAMU B 001acTu ynpasieHusi poboramu. OTO
IIO3BOJIUT pa3sBUBaTh HOBBIC, YyMHbIe, Oe3omacHbie U 0oiee NPOJBUHYTHIE
aBTOMATU3MPOBAHHBIC CUCTEMBI.

JlanHag mnporpamMma paspaGoTaHa Ha OCHOBaHMM IporpamMmsl «B mupe
po6oTOB»

AKTYaJIbHOCTD

ObOyuenne mno IlporpamMme gaeT BO3MOXXHOCTh IMIKOJNBHUKAM 3aKpenMTh U
NIPUMEHUTh HAa TPAKTHKE IOJYyYEHHBIC 3HAHMS IO AWCLMIUIMHAM. MaTeMaTHKe,
¢u3uke, WHPOpPMATHKE, TEXHOJOIMH. 3a CYET MCIOJb30BAHUSA CIIELMAIbHBIX
TEPMHHOB M TEXHMYECKUX IMOHATUN PaCIIUPSIOTCS KOMMYHUKATHBHBIE (YHKLMY,
YIITyOJISIOTCSA BO3MOXKHOCTH JTUHTBUCTUYECKOTO PA3BUTHS 00YHarOIIETr OCs.

Ilenarornveckas mesiecoo0pasHoCTh

Jina  peamsammu  [IporpaMMbl  HCTIONB3YIOTCA  0OpasoBarelibHbBIE
koHCTpYKTOphI (pupmMbl LEGO nHa margpopme LEGO MINDSTORMS Education
EV3. Onu npeactasisior co0oit HaGop KOHCTPYKTUBHBIX AeTaleH, MO3BOJIAIOMINX
coOpaTh MHOTOYHCIICHHBIC BAPUAHTHl MEXaHU3MOB; Ha0Op JaT4YMUKOB, ABUraTeINd U
MHUKpoKoMIIBIOTEp EV 3, KoTOpBIii yipaBisieT BCeil MOCTPOCHHOW KOHCTPYKIIHEH.

- HUcnonezoBanue koHcTpykTopa LEGO EV3 nossonser co3ars yHUKATbHYIO
o0pa3oBaTelibHyl0 Cpedy, KOTOpas CHOCOOCTBYET pAasBHTHIO HHIKEHEPHOIO,
KOHCTPYKTOpCKOro meinuieHus. B mponecce pa6otst ¢ LEGO EV3 olyuarompecs
npHOGPETAIOT ONBIT PEHICHHMS KAaK THIIOBBIX, TaK M HEMAOIOHHBIX 3aJa4 110
KOHCTPYHPOBAHMIO, IPOrPpaMMHPOBaHuI0, cOopy maHHBIX. Kpome Toro, pabora B
KOMaHJE COCOOCTBYET Pa3BUTUI0 KOMMYHUKATHBHBIX HABBIKOB.

Koncrpykrop LEGO EV3 obecnieunBaer npocTory npu cOOpke HadaabHBIX
MOJIENIEH, YTO TIO3BOJISIET YUEHUKaM MOIYy4UTh OBICTPBIN pesyabTar. [Ipu aToM ecTsh
BO3MOXXHOCTh H3MEHSAThP MOACIM M [porpaMmbl. Takod ITOAXOA MO3BOJISET
yYaIUMCS YCIOXKHSITE MOJENb U IIPOrpaMMy, MPOSBIIATE CAMOCTOSTENBHOCTS B 3



u3ydyeHuH temsl. [Iporpammuoe obecnieuernne LEGO MINDSTORMS Education
EV3 obnanaer o4yeHb MUPOKUMHI BO3MOXXHOCTSMH, B YaCTHOCTH, IT03BOJISIET BECTH
pabouyr0 TeTpaab M NPEACTaBJIATh CBOM MPOEKTHI NPSIMO B Cpele MPOrpaMMHOI0
ob6ecneuenus LEGO EV3.

Ilesas Iporpammbi

PazBuTHe MOTHBAIMH JTMYHOCTH peOCHKA K MMO3HAHUIO U TEXHUYECKOMY
TBOPYECTBY 4Yepe3 popMHUpOBaHKE MPAKTUYECKUX YMEHUI 1 HABBIKOB B 00JaCTH
POOOTOTEXHHUKH.

3agaun [Iporpammel

Obvuarowue:

- Jiath TNEPBOHAYAIbHBIC 3HAHMA 110 YCTPONUCTBY pOOOTOTEXHUYECKHUX
YCTPOICTB;

- Hay4YuThb  OCHOBHBIM  IpueMaM cOOpkM H  IPOrpaMMHUPOBaHMS
pOGOTOTEXHUYECKUX CPELCTB,;

- O3HAKOMHUTH C TMpaBWiIaMH Oe30macHOi paboThl € HWHCTPYMEHTAMHY,
HE00XO0IMMBIMM ITPU KOHCTPYHPOBAHUHU POOOTOTEXHUYECKUX CPEICTB.

Pa3zsusarowue:

- BbBIABUTb U PasBUTh CIIOCOOHOCTU JETEH, NMOMOTarIMUe NOCTHYL YCrexa B
TEXHUIECKOM TBOPYECTBE;

- pa3BUTh TBOPHECKYIO UHUIIMATHBY U CAMOCTOSTENbHOCTB;

- Ppa3BHUTh TBOPYECKHE CTIOCOGHOCTU M JIOTHYECKOE MBIILICHHE.

BocnumamenvHsie:

- copMHUpOBaTh TBOPYECKOE OTHOIMIECHHE K BBIMTOJIHAEMOM padoTe;
- cthopMHupOBaTh YMEHUE pabOTaTh B KOJUIEKTHUBE,
- HAy4YMTh JOBOAWTH AEJIO J0 KOHLA.

Kareropus o0y4gaomnxcs
Bo3pacrt oGyuaomuxcs: 9-11 ner.

VYcnoBus Habopa B KOJUIEKTUB: IPUHUMAIOTCS BCE XKETTAIOIIUE, TIPH HATMIHUH
CHPaBKH, Pa3pearomieii 3aHATHS 110 JaHHOMY HAIPABJICHUIO JEATECIbHOCTH.

HarmonuasemocTs yaeGHOM rpynnsl - 15 genoBex.
Cpok peanu3zauun nporpammsi: 1 roxa, 72 gaca.
@DopMbI Oprauu3anun 00pa3oBaTe/IbHOH AeATE/IbHOCTH:

- TPYIIIOBBIE - ISl BCECH TPYIIbL, [IPYA U3YYCHUH OOMIMX M TEOPETHYECKHX
BOIIPOCOB;



HHAWBHUAYAJIbHO-IPYINIOBBIC HA MIPAKTHYCCKUX 3aHATUAX.

Ha 3amaruax npumensercs auddepeHIMpOBaHHbIN, WHAMBMIYaIbHbIN
MOIXO/ K KKAOMY 00yJaromeMycs.
Pexxnm 3anaTHi: 3aHATUS IPOBOAATCA | pa3 B HeEO 110 2 Jaca.

ILiann PYEMBIC PE3Y/IbBTATDI

B pesynbrare ocsoenus [Iporpammsr oGyqaronuecs: 6yoym 3Hamn.:

OCHOBHBIE ITOHATUSA POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKHE TEPMMHEI,
CBSA3aHHBIE C MPOLIECCAMM KOHCTPYMPOBAHHWA M TPOrPaMMHUPOBAHUSA
po0OTOB;

o0uiee yCTpolCTBO U MPUHIUIIBI ACHCTBHUS pOOOTOB;
O0LIYX0 METOAWKY PACYETa OCHOBHBIX KHHEMATHUYECKUX CXEM;

OCHOBHbIC TIPUHIMIIBI KOMITBIOTEPHOTO VIPABICHUS, Ha3HAYEHUE U
NPUHLUIBL pabOThl LBETOBOrO, YJIbTPAa3BYKOBOTO [aT4YMKa, JAaT4MKa
KacaHWs, pa3JIMIHBIX HCTIONHUTEBHBIX YCTPOMCTE;,

NpaBUJIa TEXHUKH 0€30MacHOCTH MpH pabore B KaOMHETE, OCHAIIEHHOM
3NEKTPO0GOPY I0BAaHHUEM.

B pesynsrare ocBoeHus IIporpammer oOyuarommecs 6yoym nonumams:

TIOPAIOK oOHapy X EeHHUS HEUCIIPaBHOCTEH B Pa3JIMIHBIX
pOoGOTH3UPOBAHHBIX CHCTEMAX,

METOJMKY MPOBEPKH paboTOCHOCOOHOCTH OTAEIBHBIX Y3JI0B U JETANICH;

OCHOBHBIE CIIOCOOBI nepeaady MEXaHu4eCKoro BO3CHCTBUS, pa3inyHbIC
BH/IBI ITACCH, BUbI U HA3HAYCHHUEC MCXaHUYCCKHX 3aXBaToB.

B pesynbrare ocBoenus [IporpamMmel o0yqaroruecst 6yoym ymems.:

coOHpaTh NpocTelinrne MOACIH ¢ UCIoIb30BanneM EV3;

CaMOCTOATEJIFHO TMPOEKTHPOBaTh W COOMpaTh W3 TOTOBBIX JeTajei
MaHUIYJIATOPBI ¥ pOOOTOB Pa3TMYHOT0 Ha3HAYCHHS;

HCIIOJIB30BaTh UL  IpOrpaMMUpOBaHMs MHKpokomnbiorep EV3
(mporpammupoBars Ha auciuiee EV3);

BJIaZ€Th OCHOBHBIMM HaBblkamMH palOThl B BH3yaJbHOW Cpene
MPOrpaMMHUPOBAHKA, MPOrPaAMMHPOBATh COOPAHHbIE KOHCTPYKLIMH IT0J
331244 HAYaIbHOTO YPOBHS CJIOKHOCTH;

pa3pabarhiBaTh M 3aMICHIBATh B BU3YAIbHON Cpee IMPOrpaMMUpPOBAHUS
THIIOBBIE KOMAH/IBI YIIPaBJICHUS poGOTOM;
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- noabupars HEOOXOAWMbIC MATYMKH W HCIOJHUTEIBHBIE YCTPOMCTBA,
cobupare npocTedme yCTpoHMCTBA ¢ OJHAM WIM HECKOJbKHMMH
JaT4uKamMH, coOMpaTh M OTJIAKUBATh KOHCTPYKLMH 0a30BBIX PpOOOTOB;

- TIpaBWIBHO BBIOMpaTh BHJ NEpeladd MEXaHWYeCKOro BO3AEHCTBHA s
pasIu4YHBIX TEXHUYECKUX CUTYyalMii, coOuparh NEHCTBYIOIIME MOJETH
po0OOTOB, a TaKKe MX OCHOBHEBIE Y3JIBI M CHCTEMBI HAYaJIbHOTO YPOBHS
CJIO)KHOCTH.

DopMbI KOHTPOJIA

,H.TIFI OTCIAC)KHBAHUA PE3YJIBbTAaTUBHOCTH Ha MNPOTHKCHMH BCEro Impoiecca
Oﬁ)"lﬂHHﬂ OCYIIECTBJIANOTCA:

* gxooHnasn ouaznocmuxka (ceHTs0pp) B popme cobecenoBaHMs - TMO3BOJSET
BBIABUTH BO3MOYKHOCTH JETeil /ISl 3aHATUSA JAHHBIM BHUIOM IEATEIbHOCTH
(mpoBOAMTCS HA MEPBOM 3aHATHM JaHHOU [IporpaMmsr);

* mexywjuii KoHmpones (B TEYEHHE BCEro y4eOHOro roja) - MPOBOIUTCS MOCIEe
NIPOXOXKIAEHUS. KaXAOH TeMbl, 4TOOBl BBISBHTH IpOoOENsl B YCBOCHUH
Marepuaia M pa3sBUTHH OOYyYalOIUXCS, 3aKaHYMBACTCS KOppeKimei
YCBOCHHOI0 Marepuaia;

* NPOMEICYMO4Has ammecmayus - NPOBOAUTCS 2 pa3a B TedeHue y4eOHOro
rofa Imo MW3y4eHHbIM Te€MaM U paslieiaM Ui BBISBJICHUS YPOBHS YCBOEHUS
cogepxanus [IporpaMMbl M CBOEBpEMEHHON KOppeKUMH  y4eOHO-
BOCIIUTATENIbHOTO Tipouecca (popma TmpPOBENCHUSA: PEUICHUE TECTOB,
BBITOJIHEHUE MPAKTHYECKOM paboThI);

* umozosas ammecmayus - TNPOBOAUTCA B KOHLE y4eOHOro rojga (Mait) u
HO3BOJIIET OLICHHUTh YPOBEHb PEe3YJbTaTUBHOCTH YyCBOEHUs [Iporpammsi 3a
rox (fopma npoBeieHUs: COPEBHOBAHME, 3AILUTA IIPOEKTA).



COAEP KAHHUE ITPOI'PAMMBI

Y4eOnblii (TeMaTH4ecKHii) nJ1an

Ne i/ Haspanue pa3nenos, Tem Konuuectso yacos Dopmbl
e arrecrauuu/
. = = KOHTPOJIS
e |8 |E
g & | =
1. BBenenne B poGOTOTEXHHKY 4 4 0
L1 Busl po6oToB 2 2 0 CobecenoBanue
12 [TpaBuna obpamenus ¢ poboramu 2 2 0 Ompoc
2. 3naxomerso ¢ poboramu LEGO 8 4 4
INDSTORMS EV3 EDU
2.1. Konctpykrop LEGO MINDSTORMS EV3 2 1 1 Ompoc
2.2 Monyas EV3. 2 1 1 BeinoHeHne
MPAKTHYECKOrO
3ajaHus
2.3, CepsomoTopst EV3 2 2 0 Onpoc
2.4. Cbopka 1 nporpaMMupoBaHue pobOTOB 2 0 2 Beinonnenue
MPaKTHYECKON
PabOTHI
3. JlaTunku LEGO MINDSTORMS EV3 EDU|12 5 7
HX NapaMeTpsl
3.1. JlaT4uk xacaHus 2 1 ] Peruenue 3anaq
=3 JlaTuuk 1BeTa 2 1 1 PemneHue 3ana4
3.3. JlaTunk paccrosiHuS 2 1 1 Pemenue 3anay4
3.4. JlaTauk MpubIDKeHNS 2 1 1 PeLieHue 3a1a4
3.5, Tloaxmo4eHne JaTIUKOB U MOTOPOB 2 1 1 BoIrosHeHHE
MPAKTUYECKOTO
3aaHus
3.6. [TpoBepounas pabota 2 0 2 PelieHHe TECTOB.
Boinonnenue
NPaKTHYCCKOM
paboThl
4. OcHOBBI NPOrpAMMHPOBAHUS H 18 6 12
KOMIbIOTEPHO#H JIOTHKH
4.1. Cpena nporpaMMHpOBaHUA MOAY IS 2 1 1 BrimonseHne
MPaKTHIECKOTO
3anaHus
4.2, MeTozbl NPUHATHUS pelieHuit podoToM 2 2 0 Onpoc
4.3. [Iporpammuoe obecneuenne EV3. Cpena 2 1 1 Pemenne 3ana4
LABVIEW
4.4. TTporpamMMHBIe OJIOKH ¥ MATHTPBI 2 1 1 BeIoHEHHE
MPOrpaMMHPOBAHNS MPaKTHYECKOro
3alaHus
4.5. JIBIDKEHHE 110 KPUBOWA 2 0 2 Pewenue 3anau




4.6. JIBIDKEHHE C OCTAHOBKOM Ha YEepHOM muHnn |4 1 3 Pemenue 3agau
4.7. [TporpaMMHupoBaHHe MOAYNIEH 4 0 K CopeBHOBaHME
po0OTOB Ha
TECTOBOM I10JIE
B PaKTHKYM 1o copke poboTH3HPOBaHHBIX 16 1 15
cHCTEM
i Pacnio3HaBaHKe LIBETOB 2 1 1 BeironHeHne
MPaKTHYECKOro
3anaHus
5.2 CKaHUPOBAHUE MECTHOCTHU 2 0 2 BeimonHeHne
IPAKTHIECKOT0
BajaHus
5.3 [Tonbemubli kpad. CueTurk 060pOTOB 2 0 2 BoImonHeHUE
MPaKTUYECKOr'0
sanaHus
5.4. 'YnpasieHue poOOTOM € IOMOILBIO BHEIIHUX 2 0 2 BeimoHeHne
[BO3ACHCTBII TMPaKTUIECKOr 0
3afaHus
25, JIBUKEHHE 110 3aMKHYTOM TPACKTOPUH 2 0 2 Pemmenue 3aga4
5.6. Hcnonb3oBaHue HECKOIBKUX BUIOB 1aTYHKOB |2 0 2 Beinonsenue
B poboTax MPaKTHYECKOr O
3a/laHusl
5.7, OrpaHuueHHOE JBHKCHHE 2 0 2 Pemnenue 3ana4q
5.8. [TposepouHas pabota 2 0 2 PelieHne TECTOB.
BeirionHeHne
MPaKTUYECKOM
paboTsl
6. IIpoexTHbIE pabOTHI H COPEBHOBAHHS 14 12
6.1.  [Tpasuna copeBHOBaHHI1 2 2 0 Omnpoc
6.2. KoHcTpyupoBaHue U NporpaMMUpOBaHUE 6 0 6 BeinosHeHHE
cobcTBeHHOM MonenH poboTa [TPaKTHYCCKOM
aboThI
6.3. CopeBHoBaHHE poOOTOB Ha TeCTOBOM mosie 2 0 A CopeBHOBaHHE
6.4. B 0 4 3amuTa npoeKTa
Bammra npoekta «Moii yHUKaJIBHBIN po6oT»
Bcero 72 22 50 Onpoc
Conepxanue y1e6HOro (TreMaTH4€CKoOro) njiana
Pa3gen 1. BBenenue B poOOTOTEXHHKY
Tema 1.1. Buasi poGoToB
Teopust:

HuCTpYKTaX MO TexHUKE 6€30MacHOCTH Ha 3aHATHAX. CobeceaoBaHue ¢
IEJIBIO BBIACHCHHSA BO3MOXKHOCTH JETEH JUIA 3aHATHA JaHHBIM BHIOM JEATEIbHOCTH.
PoGotsi. Bumst poboToB. 3HaueHue poGOTOB B Ki3HU YeioBeka. OCHOBHBIC
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HArpasjIeHUs IpUMEHEeHUs poO0TOB. MicKyccTBeHHSBIIH HHTEIUIEKT. [IpaBmia paGoTsr
¢ koHcTpykTopoMm LEGO.

Tema 1.2. IIpaBn.ia oOpamenus ¢ poéoramn
Teopus:

IIpaBuna TexHuku 6e30macHOCTH MpU pabote ¢ po6OTaAMU-KOHCTPYKTOPAMH.
[IpaBuna oOpamenus ¢ poboramu. YmpasieHue poboramu. Meroabl oOmEeHus C
poboTom.

Pa3gen 2. 3nakomcrBo ¢ po6oramu LEGO MINDSTORMS EV3 EDU
Tema 2.1. Koncrpykrop LEGO MINDSTORMS EV3

Teopus:

BuzyanbHbie A3BIKM OPOrpaMMHpPOBAHMA, MX OCHOBHO€ HA3HAYECHHE H
BO3MOXkHOCTH. KoMannapl yrpasineHusi poboramu. Cpena mnporpamMMupOBaHUS
MOJIyJisl, OCHOBHBIE OJIOKH.

[IpakTuka:
OCHOBHBIE MEXaHMYECKUE I€TATM KOHCTPYKTOPA, UX Ha3BaHUE M HA3HAYCHMUE.
Tema 2.2. Moayas EV3

Teopus:

Moayns EV3. O0630p, 3kpaH, KHONKHU YIPaBICHUA MOIYJEM, HUHIMKATOP
COCTOSHHS, MOPTHI. Y CTaHOBKA Garapeil, criocoObl 3KOHOMUHM dHEPrUM. BriroueHve

moayns EV3.
[IpakTuka:
3anuch mporpaMMsl U 3aITyCK €€ Ha BBITIOJTHEHHE.
Tema 2.3. CepBomotopni EV3
Teopus:

Cepsomoropsl EV3, cpaBHeHHe MOTOpPOB. MOIIHOCTE M TOYHOCTh MOTOpA.
MexaHHKa MEXaHH3MOB M MallkH. Buasl COeAMHEHHH W nepe/iad W UX CBOMCTBA.

Tema 2.4. C60pka u nporpaMMHpoBanHe podoToB
[ IpakTHKa:

CGopka poGoroB. COopka wmomeiqu pobora 1O  HHCTPYKIMM.
[TporpamMupoBaHie ABIDKEHHS BIEpe] MO IPAMOM TpaekTopuu. Pacyer umcia
060OpOTOB KoJIeca Ul IIPOXOXKICHHMS 3a/JaHHOI0 PACCTOSHUA.



Paszgen 3. latanxn LEGO MINDSTORMS EV3 EDU n ux napamerpsl
Tema 3.1. JlaTulK KacCaHHA

Teopus:

Jlaruuku. JlaTuuk kacaHus. Y CTPONCTBO JaTYMKA.

IIpakTuka:

Pemenne 3a1a4 Ha ABWKEHUE C MCIIOIb30BAHUEM aTIMKA KaCaHWs.

Tema 3.2. /laTunkK nBera

Teopus:

Jaravk 1BeTa, peXkuMbl paboThl ATYUKA.

IIpakTuka:

Pemrenye 3a1a4q Ha ABDKEHUE C MCTIOJIB30BAHMEM JAaTUYMKa 1BETA.

Tema 3.3. JIaTuHK paccTOsHUS

Teopus:

YIpTpa3ByKOBOM JaTYMK.

IIpakTuka:

Pemenue 3a1a4q Ha IBIDKEHUE C UCIIOJIb30BAHUEM JaTUYHUKa PACCTOSHUA.

Tema 3.4. laTunk npuOaHKeHHA

Teopus:

I'mpockonaeckuii qaruauk. MHppaKpacHslil 1aTIUK, PEXKUAM IPUOIDKEHNS,
PEeKUM Masika.

IIpakTyKa:
Pemenue 3ana4 Ha ABWKEHHE C UCTIONB30BAHUEM JIaTUNKa TIPUOIIVDKEHN.
Tema 3.5. Iloakaw4enne JaTYHKOB H MOTOPOB
Teopus:
Wurepdeiic moayast EV3. ITpunoxenus moaynsa. [Ipeacrasienue nopra.
[IpakTHka:
[ToaxmoYeHHe AaTYMKOB M MOTOPOB. YTIPaBICHHE MOTOPOM.
Tema 3.6. IlpoBepounas padora

[TpaxTuxa:
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I[IpoBepounas pabGoTa 1o TeMaM pa3ienosB «3HakoMcTBO ¢ pobdoramu LEGO
MINDSTORMS», «latunku LEGO u ux mapameTpbi».

Pazaen 4. OcHOBBI IPOrpaMMHPOBAHHS H KOMOBIOTEPHO# JIOTHKH
Tema 4.1. Cpeaa nporpaMmMupOBaHHS MOLYJIsH

Teopus:

Cpena ﬁporpaMMpiposaHm MOJTYJISI.

[IpakTuka:
Co3nanue mnporpammel. YjaaneHwe O70KOB. BBITIONIHEHHE IPOrPaMMEL.
CoxpaHeHue U OTKpPBITHE IPOrPAMMBEI.

Tema 4.2. MeToas! npuHATHA pemennii po6oTom

Teopus:

Cuerunk kacaHuii. BeTBieHue 1o natyukaM. MeToabl NMPUHATHSA pEIHCHHMIT
poGoroM. Mozenu noBeieHUs NPA pa3HOOOPA3HBIX CHTYALHSX.

Tema 4.3. Ilporpammuoe o6ecneuenne EV3. Cpexa LABVIEW
Teopust:

IIporpammuoe obecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBo¥icTBa U CTPYKTYpa MPOEKTA.

[IpakTuka:
Pemenue 3amau Ha [IBWKEHWE BIONb CTOPOH KkBagpara. Mcmonb3oBaHme
IMKJIOB MPH PEIICHUH 3a/1a4 Ha JIBIDKCHHE.

Tema 4.4. Ilporpammubie 0/10KH H NAJTHTPbI NPOrPAMMHPOBAHHSA

Teopus:

[TporpammHuble OMOKM ¥ MamuTpbl nporpamMmupoBanus. Crpanuna
armaparHsIX cpecTB. PegakTop koHTeHTa. THCTpYMEHTHI.

IIpakTuka:

Yerpanenue Henonanok. [lepesamyck moays.
Tema 4.5. /IBukenne no KpHBOii

IIpakruka:

Pemenne 3ama4 Ha IBWKEHHME 1O KpuBOW. HesaBucumoe yrpasiieHue
MoTopamu. 110BOpOT Ha 3aJaHHOE YUCIIO rpaaycoB. Pacyer yriia noBopora.
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Tema 4.6. [IBuskenne ¢ 0CTAHOBKO# HA YePHOI JIHHHH
Teopus:
Hcnonbp30BaHue HIDKHETO JaTUMKa OCBEIICHHOCTH.
[IpaxTuka:

Pemenne 3ama4 Ha JBIDKCHME ¢ OCTAHOBKOM Ha 4epHOM JIMHUHU. PemeHue
3a/Ja4 Ha JBWOKCHUE BAOJb JUHUM. KanuOpoBKa JaTuMKa OCBEIIEHHOCTH.

Tema 4.7. IlporpammupoBanue Moay.Jieii
IIpakTuka:

IporpamMmupoBanue Moy et Pemenue 3a/1a4 Ha MPOXOKACHHUE 110 TIOJIO U3
kietok. CopeBHOBaHHE poOOTOB Ha TECTOBOM II0JIE.

Pazgen 5. llpakTtakym no cOopke poOOTH3HPOBAHHBIX CHCTEM
Tema 5.1. PacnozHaBanue UBeTOB

Teopus:
Hcnonb3oBanue KoHCTpyKkTopa Lego B kauecTse 11udpoBoii 1abopaTopHu.

pakTuka:
W3mepenne ocBenieHHOCTH. OnpeziesieHue BeToB. Pacnio3HaBaHue 1IBETOB.
Tema 5.2. CkanupoBaHue MeCTHOCTH
IlpakTuka:
Uzmepenue paccTosHuii 10 00beKTOB. CKaHMPOBaHHUE MECTHOCTH.
Tema 5.3. llogbemubiii kpan. Cuerynk 060poToB
IIpakTHKa:

Cuna. ITnewo cwisl. IToapeMusii kpan. Cuetuuk 060poToB. CKOpOCTh
BpamieHus: cepBoMOTOpa. MOIHOCTE.

Tema 5.4. YnpaBjieane po60oToM ¢ NOMOIbIO BHEIIHAX BO3AeCTBHIH

[IpakTuka:

Yupasiieaue po6OTOM ¢ IIOMOINBIO BHEIIHUX BO3/eicTBHiA. Peakis pobora
Ha 3BYK, L[BET, KacaHue. Taimep.

Tema 5.5. /IBrkenne no 3aMKHYTOH TPAEKTOPHH

[IpaxTuka:
JIBrDKeHuUe 10 3aMKHYTO# TpacKTopHuu. Pelenue 3a1a4 Ha KpUBOJIMHEHHOE

JBHIKCHHC.
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Tema 5.6. Hcnoib30BaHHe HECKOILKAX BHAOB JaTYHKOB B pofoTax

[IpakTuka:

KoncTpyuposanue Moaeneit poGoTOB I1d pelIeHus 3a1a4 ¢ UCIT0JIb30BaHUEM
HECKOJIBKMX BH/IOB IaTYMKOB.

Tema 5.7. OrpannvyenHoe ABHKEHHE
IlpakTuka:
Pemenue 3a1a4 Ha BeIXO U3 nabupuHTa. OrpaHUMEHHOE IBUKEHUE.
Tema 5.8. [IpoBepounas paGora

[IpakTuka:

[TpoBepounas paGora o teMam pasfenoB «OCHOBBI NPOrpaMMHPOBAHUS H
KOMIIBIOTEPHOM JIOTUKHY, «IIpakTUKyM 10 c60pke pOGOTU3UPOBAHHBIX CHCTEMY.

Pasnen 6. IIpoexTubie paboTbl H COPEBHOBAHHUSA
Tema 6.1. IlpaBniia copeBHOBaHMI
Teopus:

PaGora wHaxg mnpoekraMu «/IBWKEHHME 10 3aAaHHOM  TPACKTOPUUY,
«Keremspunry». [IpaBuina copeBHOBAHUI.

Tema 6.2. KoncTpyupoBaHHe H NPOrpaMMHPOBAHHE
co0cTBeHHOI MoaeH poboTa

Ilpakruka:

KoncrpyupoBanue coOctBeHHOM Mozaenu poOora. [IporpammupoBanue u
UCTbITaHWE COOCTBEHHOM MOieH podoTa.

Tema 6.3. CopeBnoBanne po6OTOB HA TECTOBOM NOJIE
[Npakruka: CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.
Tema 6.4. 3amura npoexkra «Mol yHHKaIbHbIH podoT»
IIpakTuka:

[ToxBeneHue UTOroB paboTsl yyammuxcs. IloaroroBka mpeseHTanuii. 3amura
npoekTa «Moi YHUKaIbHbII poOOT».
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OPTAHM3ANIMOHHO-NEJATOI'MYECKHUE YCJIOBUS PEAJIN3AIINN

IMPOI'PAMMBI

MeToanueckoe ofecnedeHne NPoOrpaMmbl

®opmbl NpoBeACHUS 3AHATHIA:

HUHCTPYKTaX;
becena;

NEKIAA-THAJIOT;

MPAKTHYECKOE 3aHATHUE,

UHIUBUAYabHAs c60pKa poGOTOTEXHUIECKUX CPEICTB;
TPEHUPOBKH B y4eOHOM KaOHHETE;

COpeBHOBaHUS pOOOTOB Ha TECTOBOM IIOJIE.

OcHoBHBIC NPHHOHNBI 00yYeHHS:

L

Hayynocms. DTOT TPUHLUI TIPEAOTpeAEIseT COOOmeHue 00ydaeMbIM
TOJIbKO JOCTOBEPHBIX, MPOBEPEHHBIX NMPAKTUKON CBEACHMIA, TIpU 0TOOpE
KOTOPBIX YYUTHIBAKOTCS HOBEHMIIME NJOCTIDKEHHUS HAYKH U TEXHUKHU.

. Jocmynnocme. llpemycMaTpuBaeT COOTBETCTBHE 00beMa M TTyOMHBI

y4eOHOro MaTepHaia ypoBHIO O0IIEro pasBuTus 00y4aloUXCs B JaHHbII
MEPUOI.

Ces3v meopuu ¢ npaxmuxoii. O6s3pIBacT BeCTH OOydeHHE Tak, YTOOBI
yJamuecs MOTJIHM CO3HATEIbHO NPUMEHATH NMPUOOPETCHHBIC UMH 3HAHUSA
Ha MPaKTHKE.

Bocnumamenvhuoiii xapakmep o6yvenus. Ilpouecc oO0ydeHuUst SIBISETCS
BOCIUTHIBAIOIMM, YyYaIlMics HE TOJBKO IpUOOpeTaeT 3HaHWA U
HapaGaThIBacT HABBIKHM, HO U PA3BUBAET CBOU CIIOCOOHOCTH, YMCTBEHHBIE U
MOpaJIbHBIE Ka4eCTBa.

Haznaonocmes., OOBSCHEHHE TEXHUKH COOpKHM pOOOTOTEXHUYECKUX
CpeCTB HAa KOHKPETHBIX M3JE/IUAX U IIPOrPAMMHBIX IPOIYKTA.
CucmemamuyHocmy u nOCne008amensHocmy. Y UeOHbIN MaTepHas AaeTcs
10 OTPEIEICHHOM CUCTEME M B JIOTHYECKOM TI0C/IEI0BATENBHOCTH C LEJTBIO
JIYYIIET0 €ro OCBOGHUSA (0T MPOCTOr0 K CIOKHOMY, OT 9acTHOIO K
obmemy).

ITpoynocme 3axpennenus 3nanuil, ymenuii u Hagvikos. KauecTBo 00y4eHus
3aBUCHT OT TOTO, HACKOJIBKO MPOYHO 3aKPEIUIIOTCS 3HAHWA, YMEHHSA M
HABBIKH Y4aluxcs.

Huousuoyanvhulii nooxo0 6 obyyenuu. B mponecce o0ydeHus meaaror
MCXO/IMT M3 WHIUBHUIYAIBHBIX 0COOEHHOCTEH 00y4aroIuXCsl.
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Marepuanbno-Trexauueckoe odecneuenue Iporpammei

Jiia obecrieueHns y4eOHOro mpouecca B COOTBETCTBHHM ¢ [Iporpammoit
HEOOX0IUMO:

- y4eOHbiii kabuner, 000OpyNOBaHHBIA B COOTBETCTBUM C CAHUTApHO-
TUTHEHUYECKUMH TPeOOBAHUAMH HA 15 YUCHUIECKHUX MECT;

- HOYTOYK, C YCTAHOBJICHHBIM NpOrpamMmHbIM obecniedenueM st LEGO
EV3 (15 xkoMObrOTEpOB H KOMITBIOTED npenogasarens), A
[IPOrpaMMHUPOBAHUS POOOTOTEXHUYECKUX CPEICTB, MPOrpaMMHpPOBAHUSA
KOHTPOJUIEPOB KOHCTPYKTOPOB, HACTPOMKH CaMHX KOHCTPYKTOPOB,
OTJIAKH TpOorpaMM, IIpPOBEPKAa COBMECTHOM paboTOCIOCOOHOCTH
IPOrpaMMHOI0 IPOJAYKTA U MOAYJIEH KOHCTPYKTOPOB;

- crobl A ucnbiTaHuit po6otoB (pazmep 2000x4000 mm);

- UTPOBBIC IT0JIS, OKPALLICHHBIE BHYTPH B 4epHbIH LBeET (pasmep 2340x1140
MM, BbICOTa OOPTHUKOB - 90 MM);

- JIACTBI BATMaHa JUId HAHECEHUS TPACChI M NPEIATCTBHIA, YEPHAs U [IBETHAS
W30JSILMOHHBIE JICHTHI pa3sHOM IUMPUHBI, CKOTY, JBOMHOW CKOTY,
HOKHUIIBI;

- Habop xoHcTpykTopoB LEGO MINDSTORMS Education EV3;

- nporpammMHoe obecrieaenne LEGO.

CIIUCOK JIMTEPATYPBI
CuHcok JHTepaTypbl, HCNOJb3YeMblil NpH Hanucanuu [Iporpammer

1. 3nakazoB A.C. VYpoku Jlero-koHCTpyupOBaHMS B IIKOJIE. METOAUYECKOE
nocodue/ A.C. 3nakasos, I".A. I'opmxos, C.I'. llleBanguna. - M.: BUHOM.
JlaGoparopus 31anmii, 2011, - 120 c.

2. Komocos JI.I'. ITepBsrif mar B po6oTorexHuky. [Ipakrukym st 5-6 kinaccos/
JI.T'. Konocos. - M.: BUHOM. JlaGoparopus 3nanmii, 2012 - 292 c.

3. Opcanvmnkas JIL.IO. Anropurmbl u nporpamMmsl ABwkeHus pobora Lego
Mindstorms EV3 mo muramm / JL.JO. Oscsnmnkas, [ H. Opcaauuxmit, A/l
Oscanuikmii. -M.: UsparenscrBo «Ilepo», 2015. - 168c.

4. Oscsaunxas JLIO. Kype nporpammupoanus pobora Lego Mindstorms EV3
B cpene EV3: oCHOBHBIE NOAXOIBI, IPAKTHYECKHE NPUMEPhI, CEKPETHI
macrepcra / JLIO. Oscaamukas, JI.H. Opcanmuxuii, A JI. OBcsHunxmii. -
Yeaouuck: UI1 Maxorun U.B., 2014. - 204c.
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JJIeKTPOHHBIE pecypChbl

. Lego Mindstorms: Co3aaBaiite 1 nporpaMMHpyHTe pOOOTOB I10 BaIeMy
xenaHuio. PykoBoacTBOo momb3oBarens: [OnekTpoHHsifi pecype]. URL:
http://www.mindstorms.ru/img/fLle/8547 Mindstorms.pdf. ([ara
obpamenus: 19.08.2018)

. Po6or LEGO MINDSTORMS EV3 u NXT unctpykuuu: [D1eKTpOHHBIN
pecypc]. URL: http://www.prorobot.ru/lego.php.  ([lara obpamieHus:
19.08.2018).

. LEGO Education Solutions: [Bnexrponnsiii pecype]. URL:
http://www.lego.com/education/.([lata o6pamenus: 19.08.2018).

. Mexnynapomasie cocrsizanmst poGorto: [Onexrponmsiii pecypc]. URL:
http://wroboto.rv/.(Jlara o6pamenus: 19.08.2018).

. Po60Kny6. IMpaktudeckasi poGororexHuka: [DnexrponHsii pecypc]. URL:
http://www.roboclub.ru.(Jlara o6pamerus: 19.08.2018).

. Caiir Uucruryra HoBeix TtexHonoruit/ IlepsoPo6or LEGO WeDo:
[SnexTpoHHBI! pecypcl.
URL:http://www.int-edu.ru/content/laboratoriya-robototehniki. ([{ara
obOpamenws: 19.08.2018).

HopmaTuBHO-NPABOBBIE JOKYMEHTBI

. Meroauaeckue pPEeKOMCHIAIMHA TII0 TPOCKTHPOBAHMIO  JAONOJHHTCIBHBIX

00Imepa3sBHBAIOIMAX TPOrpamMMm (BKJIIOYAs Pa3sHOYPOBHEBBIE IPOrpamMMsbi). /
[punoxenre Kk muCcbMy MuHucTepcTBa 00pazoBaHus M Hayku Poccuiickoi
Ddeneparpau Ne 09-3242 ot 18 Hoa6ps 2015 1.



