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Paszgea 1. Komniieke 0CHOBHBIX XapaKTEePUCTHK MPOTrPaMMbI
1.1. IlosicHuTEe IbHAS 3aIIUCKA

Jannas nporpamMma ABJISIETCSA JONOJTHUTEIbHON 0011eo0pa3oBaTeIbHON
oOrmiepa3BUBAIOICH TeXHMYECKOl HANPAaBJIEHHOCTH, OYHOW (GopMbl O00ydeHus, s
ooyuawmuxcss 11 - 13 jer, cpokom peasm3anuu 1 T0J, CTAPTOBOr0 YPOBHSI OCBOCHHS
COJIepKaHus.

[Iporpamma  pa3pabotaHa uis  OOy4eHHUs  IIKOJIbHUKOB  KOHCTPYHUPOBAHMIO,
IPOTPaMMHUPOBAHUIO U COOpKE NEHCTBYIOMNX Mojeneil podoToB Ha 6aze muatgopmel LEGO
MINDSTORMS Education EV3.

AKTYaJIbHOCTb " neAaroru4ecKas 1eJ1iecoo0pa3HoOCTh IIPOrpaMMbl
«PoboTOTEXHHMKa» COCTOMT B TOM, 4YTO B XOJ€ OCBOEHHUS CO3Ja€TCsi YHUKaJIbHAs
oOpa3oBaTeiibHas cpejia, KOTopasi CIOCOOCTBYET Pa3BUTHIO MHKEHEPHOI'O, KOHCTPYKTOPCKOTO
MblLUIeHHs. B mponecce paboTsl 0O0y4daronecs IpuoOpeTatoT ONbIT peleHHs] KaK THIIOBBIX,
TaK ¥ HEMIa0JIOHHBIX 33/1a4 M0 KOHCTPYHMPOBAHHIO, MPOTPAMMHUPOBAHUIO, COOPY IaHHBIX.
Kpome Toro, pabora B KOMaHJie cIocOOCTBYET (POPMUPOBAHUIO YMEHHSI B3aUMOJICHCTBOBATS,
(dopMyIUpOBaTh, aHAJIU3UPOBATH, KPUTUUECKU OLIEHUBATh, OTCTAUBATh CBOU UJEH.
[IporpamMa cocTaBieHa B COOTBETCTBUM C TOCYJapCTBEHHBIMH TpPEOOBaHUAMHM K
00pa30BaTe/IbHBIM MPOrpaMMaM CHCTEMBbI JOTOJIHUTEILHOTO0 00pa30oBaHus J€Teil Ha OCHOBE
CJICAYIOIIMX HOPMAaTUBHBIX JOKYMEHTOB:
1.®enepanbubliii 3ak0H 0T 29 nexadbps 2012 roga Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
®enepanun;
2.Ilpuka3 MunucrepctBa npocseiienus Poccuiickoit @enepaunn ot 09 HosiOps 2018 roma Ne
196 «OO0 yTBepXKIEHUU TMOpsIKAa OpraHW3alMM U OCYILIECTBICHUS OOpa30BaTEIbHOM
JESTEJIbHOCTH 110 JIONOJHUTENBHBIM 00111€00pa30BaTebHBIM IPOTrPAMMaM;
3.ITucemo MunoOpuayku P® ot 18.11.2015 Ne 09-3242 «O HampaBieHUU PEKOMEHAALNN»
(Bmecte  «MeToau4yecKue PEKOMEHJAIUMU [0  MPOEKTHUPOBAHUIO  JOMOJHUTEIbHBIX
o011epa3BUBAIOIIKX TPOrpamMM (BKJIIOYasi pa3HOYPOBHEBbIE IPOTPaMMBI)»;

4. Pacnopsixenue IlpaButensctBa Poccuiickoit ®@enepanuu ot 4 centsiops 2014 roma Ne
1726-p «KoHuenuus pa3BUTHUS TOMOJIHUTEIIEHOTO 00pa30BaHus JIeTei»;

5. Pacnopsixkenue IlpaButenscrBa Poccuiickoit ®enepanun ot 29 mas 2015 roga Ne 996-p
«Ctparerus pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 rogay;

6. IlocranoBnenue IlpaButenbctBa Poccuiickoit @enepanuu ot 30 gexadbps 2015 roma Ne
1493 «O rocynapcrsenHoi nmporpamme «llarpuornueckoe BocnuTanue rpaxaan Poccuiickon
®enepanyu Ha 2016-2020 roasi»;

7. IlocranoBnenne ['maBHOro rocyaapcTBeHHOro canurapHoro Bpada P® or 04.07.2014 N
41"006 yrBepxaenun CanlluH 2.4.4.3172-14 "CanutapHO-31H1€MUOJIOTHYECKIE TPEOOBAHUS
K YCTPOMCTBY, CO/IEP)KaHUIO M OpraHU3aluy pexuMa paboThl 00pa30BaTEIbHBIX OpraHU3aui
JOTIOTHUTEIILHOTO 00pa30BaHus JAETEN;

8.DenepanbHas 1eneBas mporpamma pasBuTHs oOpasoBaHuss Ha 2016-2020 ropsl,
yrBepxkaeHHas [loctanoBnennem IlpaBurensctBa Poccmiickoit @enepannnor 23 mag 2015
roma Ne 1499;

9.VcraB yupexnenus. JIokanbHble HOPMAaTUBHBIE AKTHI YUPEKICHUS.

OTan4uTeIbHON  0CO0EHHOCTHIO  NMPOrpaMMbl  SBIIETCS  HCIOJIb30BAHUE
wiatpopmsl LEGO MINDSTORMS Education EV3, koTopas obecrneunBaeT npocToTy Hpu
cOOpKe HayaJIbHbIX MOJIENIeH, YTO MO3BOJISET MOJYyYUTh PE3YNIbTaT B MpPEenax OJAHOTO WU
napsl YpokoB. Bo3MOXXHOCTH B M3MEHEHUH MOJIENe M MporpaMM OuYeHb IIUPOKHUE U TaKou
MOJIXOJl TMO3BOJISIET OOYyYalOUIMMCSl YCIOXKHSATH MOJelNb U MPOrpaMMy, HpPOSIBISATh
CaMOCTOSITENIFHOCTh B M3ydeHuH TeMbl. [Iporpammuoe obecnieuenne LEGO MINDSTORMS
Education EV3 o6manaet oueHb MIMPOKUMHU BO3MOKHOCTSIMH, B YaCTHOCTH, TTO3BOJISIET BECTH



pabouyio TeTpaab U MPEACTaBIATh CBOM IMPOEKTHl B Cpele MPOrpaMMHOro obecreyeHus
LEGO EV3.

IIporpamma MoauduuupoBaHHAs - COCTaBJieHa Ha OCHOBE MpOTrpamMm
JIOTIOJTHUTEILHOTO 00pa30BaHus IO pOOOTOTEXHHKE, Pa3padOTaHHBIX IPYTHMH IEIaroraMu u
U3YYEHHBIX B ceTu MHTepHeT.

AJapecaTt nporpamMmbl

OOyueHue 1o JaHHOM MporpaMMe PacCUUTaHO Ha oOydJaromuxcs B Bo3pacre 11-13 mer.

O0Bbém nporpammsl — 72 yaca.

YpoBeHb 0CBOEHHSI COAEPKAHUS —CTAPTOBBIN

®opma 00yueHus1 — ouHas

[Tpu mmaHupoBaHMM OOpPa30BaTENBHOrO Mpollecca MPEeAYyCMATPUBAIOTCS CIEIYIOIINE
(opMBbI OpraHu3auMu NO3HABATEIbHOM 1eSITeIbHOCTHU:

® KOJUICKTUBHBIE ((PPOHTATBLHBIE CO BCEM COCTABOM);

e TIpyIIoOBHIE (paboTa B rpymnmax, Opuraaax, napax);

® UHIUBHUAYaJIbHEIC.

@opMblI OPraHu3anuu y4eOHbIX 3aHATHH

e KOHCYJIbTAIIHH;

e TMPaKTHKYMBI;

e TIPOEKTHI;

e IIPOBEPKHU U KOPPEKLMHU 3HAHUM U YMEHUH;

e BBICTAaBKH;

e COpPEBHOBaHMUS.

Bujbl 3aHATHI — KOHTPOJIbHBIE U OTKPBITHIC 3aHATHUS, CODEBHOBAHMS.

Cpok ocBoenusi nporpamMmsbl — 1 roj

Pesxum 3ansiTuii —1 pa3 B Hezelnto 1o 2 yaca.

YcioBus peaausaluu NporpaMmbl
['pymmsl GopMHUPYIOTCSI B COOTBETCTBUH C BO3PACTOM OOyuaromuxcsi, 6e3 mpeaBapuTeIbHOTO
0TOOpa, MO 3asBJICHUIO POJUTEIIEH.

1.2. Heap 1 3a1a4u mporpaMmbl

Leab nporpaMmbi:

®opmupoBaHUe y 00YJAIOMUXCSl TEOPETUUESCKIX 3HAHUN U MPAKTHYECKUX HABBIKOB B
00JIaCTH HAYaJIbHOTO TEXHUYECKOT0 KOHCTPYHUPOBAaHMS M OCHOB MPOTrPaMMHUpPOBAHMA,
NPUMEHSEMBIX TPH TOCIEAYIONed pa3padoTke pOOOTOTEXHHUYECKHX YCTPOWCTB B MabIX
rpynmnax.

3agauyu nporpaMmsbi:
Oo0pa3oBartebHbIE
- O3HaKOMHTH OOYUAIOMIMXCS C KOMIUIEKCOM 0a30BBIX TEXHOJIOTHA, TPUMEHSIEMBIX TPU
CO3J1aHUH POOOTOB;
- [ToaroTOBUTH K M3YYEHUIO IIKOJIBHBIX KYpCcOB (hM3HUKH, HH)OPMATHKU U pealn30BaTh
MEXITPEIMETHBIE CBSA3U C MATEMAaTHUKOM;
- Hayuntp pemate psiig KHOCPHETHYECKHX 3ajad, Pe3ylIbTaTOM KaXKIOW M3 KOTOPBIX
Oyzer paboTaromuii MEXaHU3M UM POOOT C aBTOHOMHBIM YIIPaBJICHUEM;
- Oprann3oBaTh y4acTHe B UTpaX, KOHKYPCax U COCTSA3aHUSIX POOOTOB;
- [To3HaKOMUTH ¢ MUPOM MHKEHEPHBIX podeccui;
- Cnioco6cTBOBaTH paHHEH MpodeccuoHaTbHON OPUEHTAIIMN 00YJarOIITUXCS;
PassuBarommue
- PazBuBare y oOydarommxcsi WHXXEHEPHOE MBIIIICHHE, HABBIKH KOHCTPYHPOBAHHS,
POTPaMMHUPOBaHUS U A3PPEKTUBHOTO HCIIOJIB30BaHU KUOEPHETUUECKHX CUCTEM;
- PazBuBarh MEJIKYIO MOTOPUKY, BHUMATEIHHOCTH, aKKypaTHOCTh u
M300peTaTeNIbHOCTD;
- Pa3BuBaTh KpeaTHBHOE U MPOEKTHOE MBIIIICHUE;



- Pa3BuBaTh mpocTpaHCTBEHHOE BOOOpAKEHUE;

- Pa3BI/IBaTB HAaBBIKH I/IH)KeHepHOFO MBIIIJICHU A,

BocnurareanHble

- [ToBpImaTh MOTHMBALMIO OOYyYAIONIMXCS K HM300pETATeNhCTBY H  CO3JIAHUIO
COOCTBEHHBIX POOOTH3UPOBAHHBIX CHCTEM;

- @opmupoBaTh y OOydYalONIMXCS CTPEMJIGHHE K TMOJYYCHHIO KadeCTBEHHOTO
3aKOHYEHHOTO Pe3yJIbTaTa;

- @®opmMupoBaTh HaBBIKU padOThHl B KOMaH/IE.

1.3. YueOHO-TeMaTHYECKUH MJIaH

Ne HaumenoBanue pasnenoB u|Bcero [eopus IIpakTuka |®opmbl arrecTanmuu/
TeM 4acoB KOHTPOJIA
1 Beenenue B poOOTOTEXHUKY |2 2 - -
CoOopka 16 3 13 [TpoBepounas pabora
3 KoHnctpynpoBanue 20 3 17 [IpakTnueckue
3aHATHUS
4 [IporpammupoBanue 18 6 12 [TpoBepounas padora
[IpoexkTtHass npesTenbHOCTH B|16 - 16 TBopueckre MPOEKTHI
MaJIbIX Tpymmax (copeBHOBaHMS
Mojeleid  poOOTOB).
[Ipe3enTanms
IPYIIOBBIX MPOEKTOB.
BCEI'O 72 14 58

1.4. CoaepixkaHue nmporpaMmbl

1. BBenenue B po0OTOTEXHUKY
Teopusa. 3naxomctBo ¢ mupoMm Lego. Mcropus cozmanus m pa3BuUTHd KoMmmaHuu Lego.
Brenenue B npeamer. M3yuenue matepuasibHONW vactu Kypca. [IpocMoTp BUIe0dUIBEMOB O
POOOTU3UPOBAHHBIX CUCTEMAX.

2. Coopka
Teopusa. O630p monenerr Lego. Beibop cO6opku poboToB. TexHHUeckoe omucaHue MOJyIs
EV3. Iloptel BBOma/BeiBoga Moaynst EV3. Motoper EV3: Gonbmioit u cpegnuit. JaTunku
EV3: natuuk uBera, TMPOCKOMUYECKHI JATYMK, JNATYMK KACaHHSs, YJIbTPa3BYKOBOW JaTUWK,
MH(ppaKpacHbI NaTYMK M YyAaJeHHBIH HHQpaKpacHbIl Mask. JMCTAaHIMOHHBIA pPEXUM.
JlaTuuk TeMmeparypsl.
Ilpakmuka. Co0p cranmaptHoit Moaenu Lego Mindstorms 13 KOMIUIEKTYIOIIUX JIeTajeH.

Tema 1. HazBanue neraneit Lego. CrmocoObl ux coemuHeHuid. [IOHATHS «KOHCTPYKITHS,
«vexaHu3m». JKéctkne M mNoABMKHBIE KOHCTpyKuMH. IIpocTele MmexaHm3mbl. Psryarm.
Pemennbie u 3yOuaThle mnepenayd. TexHHKa O€30MaCHOCTH MPH paboTe C TEXHUYECKUMU
KOHCTPYKTOpaMH.

Tema 2. Monenu c¢ patuvkamu. J[aT4uky 1BeTa (CEHCOpHI) SIBISIOTCS OAHMM U3 JIBYX
JATYMKOB, KOTOPBIE 3aMEHSIOT POOOTY 3peHHe (IPYyroi MaTYUK -yJIbTPa3BYKOBOH). Y 3TOro
JaT4yrMKa COBMEIIAIOTCsl TpU GyHKIMH. [laTunk 11BeTa mo3BOJIIET pOOOTY pazauyarh 1BETa U
OTJIMYaTh CBET OT TEMHOThl. OH MOXET pa3zaudarb 6 LIBETOB, CUMTHIBATH MHTECHCHUBHOCTH
cBETa B IIOMEIIEHHWH, a TaKXKe U3MEPATh IBETOBYIO HMHTEHCUBHOCTh OKpPAILIEHHBIX
noBepxHocTel. J[aTuuk Ha)kaTHs MO3BOJISIET poOOTY OCYIIECTBIIATh MPUKOCHOBEHUS. JlaTumk



Ha)KaTHUS MOXET ONPEACTNTh MOMEHT Ha)kKaTHs Ha HEro dYero-iubo, a TakKe MOMEHT
OCBOOOXKICHHsI. YJIBTPa3BYKOBOW JaTYMK TO3BOJISET pPOOOTY BHUAETH M OOHAPYKHUBATh
00beKThl. Ero Takke MOKHO HCIIOIB30BaTh JUIS TOrO, YTOOBI poOOT MOr 00O0WTH
NPEIATCTBHUE, OLICHUTh U U3MEPUTH PACCTOSHUE, a TAKKe 3a(DUKCUPOBATh IBUKCHUE O0BEKTA.
B kaplit cepBOMOTOp BCTPOEH AaT4MK BpaiieHus. OH MO3BOJIAET TOUYHEES BECTH YIIPABICHHE
JIBUKCHHUSIMH po0OOTa.

Tema 3. [lomarus wunTepdeiic, aropurM. AJTOPUTM MPOrpaMMbl IPEICTABISETCS IO
npuniuny LEGO. Texnonorus EV3. Ycranoska Oartapeii. ['maBHoe mento. CeHCop LIBETa H
uBetHas mnojcBerka. CeHcop Haxarus. YIbTpa3ByKOBOW ceHcop. IHTepakTuBHBIE
cepBomoTopsl. Mcnions3zoBanue Bluetooth.

Tema 4. OcobGenHoctu kKoHCTpyupoBanus Lego — po6otoB. CranmapTHbeie mMonenu Lego
Mindstorms:  «Tribot», «IIatumunytka», «Spike», «Robogator». bBoT-BHETOPOKHUK,
TPEXKOJIECHBI OOT, JIMHEHHBIM IOJI3yH, UCCIIE0BaTeb, HalaJaloluil KOroTh, TOHOYHAsS
MaluHa — «ABTOOOTY, IIAPHUKOITYJIBT, POOOT-0a3a ¢ 3-Ms ABUTATEIISIMH.

X0/ BBINOJTHEHHUSI MPAKTHYECKOTO 32 JaHUSI:

1. BeiOpats mo0yto u3 crangaptasie moaeneit Lego Mindstorms;

2. Cobpatb BEIOpaHHYIO MOJEIB;

3. B pamkax BeicTaBku mojeieit Lego Mindstorms mpeacTaBuTh CBOIO MOJIEIb;
IIpeacraBiasisi MoieJIb YKA3aTh:

1. O6ocHOBaHME BEIOOpA MOJIEIIH;

2. XapaKTepUCTUKU MOJICIIH,

3. [Ipunnuumn cO0pku B pabOTHl MOJIETIH.

3. KoncrpyupoBanue

Teopusa. Untepdeiic moaynst EV3. 3HakoMCTBO ¢ MpOrpaMMHPOBAHUEM.

Ilpakmuxka. Co3fanue nporpamMmsl B cpesie mporpaMmupoBanus monyns EV3. BeimonHenue
IIPOrpaMM, COXPaHEHUE U OTKpBITHE IporpaMM. I1oaroToBka M BBIIOJIHEHUE DKCIEPUMEHTA.
KonctpynpoBanue mnonurona. Hamucanue mpocTeiiero aiaroputMa M €ro 3aiyck.
[IpumeHeHue anropuTMa W MoJIeNM Ha mojurone. Pa3zButhe mozenu u cOopka Oosee
CJIO’KHBIX MOJIEJIEH.

Tema 1. Ilonatne «mporpamMMa», «aJIroputm». YTeHHE s3bIKa NPOrpaMMHPOBAHUS.
CumBonsl. Tepmunbl. UnTepdeiic nporpammuoro oOecnedenus. [IpuHIMNIBI cocTaBieHUs
nporpammbl.  [Iporpammel  «Brnepén», «Hazan», «[loBopor», «OOHapyX HUTh 3BYKY,
«Onpenenuth paccrosiHue», «ExaTh no kBagpary», «OOHapyX UTh YEPHYIO JIUHUIO», «Hrpa B
roinbd», «lIpensrcTBue». ANTOpUTM JBWXKEHHMS poOOTa IO Kpyry, BIepea-Hazaj,
«BOCBMEPKON» U TIP.

Tema 2. Motopsl. IIporpaMMupoBanie ABMKEHHH O pa3auMuHbBIM TpaekTopusM. Pabora c
MOJICBETKOM, SKpaHOM M 3BYKOM. Pabota ¢ sxpanoM. PaGota ¢ mojacBeTkoi KHOMOK Ha OJ0Ke
EV3. Pabora co 3BykoM. Jlatuuku. Vcnosip3oBaHHEe AATYMKOB JUIS YIPABICHUS POOOTOM.
IIporpammubie cTpykTypbl. Ctpykrypa «Oxumpanue». Crpykrypa «Luxm». Crpykrypa
«[lepexmouarenspy. (B kouctpykrope MINDSTORMS EV3 mnpuMeHeHbl HOBeHIHe
TEXHOJIOTUM  pOOOTOTEXHHKH:  COBpeMEHHBbIH 32  —OWTHBIH  NpPOrpaMMHUPYEMBbIit
MUKPOKOHTPOJUIEP; MporpaMmMHoe o0ecriedueHue, ¢ ya1o0HbsIM uHTepdericom Ha 6a3ze oOpa3oB
U C BO3MOKHOCTBIO MEPETACKUBaHMUS OOBEKTOB, a TAKXKE C MOJJICPKKOW MHTEPAKTUBHOCTH;
YyBCTBHUTEJIbHBIE CEHCOPHl M MHTEPAKTUBHBIE CEPBOMOTOPBI; pPa3beMbl JJsi OECIPOBOIHOTO
Bluetooth u USB mnonkmrouennii. Pa3nmuunbie ceHCOpBI HEOOXOIWMBI TSI BBITIOJTHEHHS
ompeneNeHHbIX neiictBuil. Omnpenenenue seTa U ceera. O06xo npensaTcTBus. [[BHKeHHe 1o
TPACKTOPHUH U T.[I.).



Tema 3. Mos mepBas mporpamma (COCTaBJICHHE MPOCTHIX TPOTpaMM Ha JIBHIKEHUE).
PazpsicHeHne Bcell MadMTpPBl NPOrPaMMHUPOBAHHUS, COJAEpXKalied Bce ONOKH UL
POrpaMMUPOBAHUS, KOTOpPbIE OHATO0ATCS AJsl co3ianus nporpamM. Kaxneiil 6110k 3amaet
BO3MOXKHBIC JICHCTBUS WM peakiuio poodora. IlepBas momens. COopka Momenw 1o
TeXHOJornueckuMm kapram. CocTaBieHHE MPOCTONM MPOrpaMMBbl ISl MOJENH, HUCHOJb3Ys
BCTPOEHHBIE BO3MOXKHOCTH EV3.

Xo/1 BbINOJHEHUS] IPAKTHYECKOT0 32/IaHNS:

1. Coopka camoii mpoctoit Mmoaenu podota «IIsTumMunyTKaY;

2. Mopepnuzamusas ero B «JIMHeHHOro moJByHa». OITO yXKE€ MNPOrpaMMHUPYEMBbIN
MHTEJUICKTYaJIbHBIN poOOT HAYAIbHOTO YPOBHS,

3. 3arpy3ka rotoBbIX MIPOrpaMM yIpaBiIeHUS pOOOTOM;

4 TecTupOBaHUE UX, BBISIBICHUE CUIIBHBIX U CIA0BIX CTOPOH MPOrpamMM, a TAKKE PEryIupoBKa
apaMeTpoB, MPU KOTOPBIX Mporpammsel padortatot 6e3 ommnbok. To ecTh, poOOT HE BbUIETAET
3a Kpasl Tpacchl,

5. Ilpumenenue Mozenei poOOTOB Ha TOJUTOHE,

6. CopeBHOBaHHSI.

4. IIporpammmupoBaHue
Teopus. IlporpammupoBanue B cperne LEGO MINDSTORMS Education EV3. O6Gnacts
IPOrpaMMHUPOBAHUs, MAJIUTPbl MPOrPAMMHUPOBAHMS, CTPAHHUIA AaNNApaTHBIX CPEICTB,
peAaKTOp KOHTEHTA, IaHeldb HHCTPYMEHTOB IporpaMMupoBaHus. [Iporpammubie OJIOKU:
0JI0KM eHCTBHSL, OJIOKU-ONIEpaTOpBl, OJOKH JTaTYUKOB, OJIOKH JaHHBIX, pacCIIMpEeHHbIE OJIOKH,
mou Onoku. ITomoms mo mporpammuomy obecriedennto LEGO MINDSTORMS Education
EV3. 3anmyck mnporpammel. M3yuenue OxHa HHCTpYMEHTOB. M300pa)xeHHe KOMaHI B
nporpaMMe M Ha cxeme. Pabora ¢ muKTOrpaMMamu, COEIMHEHHE KOMaHJ. 3HAKOMCTBO C
JaTyuKaMH. Y CIIOBHE, YCIOBHBIN nepexo. JlaTuuk kacaHust (3HaKOMCTBO ¢ KOMaHIaMU: KA1
HaXkaTo, AU OTXKATO, KOJIMYeCTBO Haxarui). Jlatuuk ocBemeHHocTd  (JlaTumk
OCBEIICHHOCTU. BinsiHue mpeaMeToB pa3HOro LBeTa Ha MOKa3aHUs JaTyMKa OCBEIEHHOCTH.
3HAKOMCTBO C KOMaHJaMU: JKJI1 TEMHEE, /11 CBETIIEE).
Ilpakmuxa. OTpaboTKa COCTaBJIEHUS NpOCTelIIeld MmporpamMmbl Mo 1a0JIOHY, Mepeaadyud u
3amycka mporpammbl. COOpKa MOJIENH ¢ UCIOJIb30BaHHEM MOTopa. CoCTaBlIeHHE MMPOTPAMMBEI,
nepenaya, jaeMoHcTpanus. COopka MoOjAeNIM C HCMOJNb30BaHHEM Jamnodku. CocraBieHue
IporpaMMel, iepeaaya, JeMoHcTpanus. JInneliHas u nukinyeckas nporpamma. CocrapieHue
HpOTrpaMMBbI C UCTIOJIb30BaHUEM MTAPaMETPOB, 3aALUKIMBAHUE IPOTPAMMBI.
Tema 1. Kparkas xapakrtepuctuka poOoTH3MpoBaHHBIX miIaTpopM. OO630p cpeabl
nporpammupoBanus Lego Mindstorms EV3. CriocoObl noaxiitoueHus podota K KOMIBIOTEpY.
O6noBnenue npomuBku 61oka EV3. 3arpyska nporpamm B 610k EV3.
Pabora ¢ ganHbpiMM. Tunsl jaHHbIX. [IpoBomHuku. IlepeMeHHbIE W KOHCTAHTHI.
MaremaTtnueckue omnepanuu ¢ JaHHbIMU. [lpyrue Onoku paboTbl ¢ gaHHbIMU. Pabora c
natyukamu. Jlatumk kacanus. [latumk nBera. YIibTpa3BykoBoW natduk. MHppakpacHbii
JIaT4uK ¥ Masik. [IporpaMMHbIe CTPYKTYphI. BETBICHNUS M IUKJTBI.
Tema 2. PaGota ¢ nanasimu. PaboTa ¢ maccuBamiu. Jlornueckue onepamnuu ¢ JaHHBIMH.
Hatunk «Bpamenue moTopa» (ONpeAesieHne YIIia/KOJIMYecTBa OOOPOTOB M MOIIHOCTH
Mortopa). Mcnonb3oBaHHE CTOPOHHUX JIaT4YMKOB. ITone3Hble OJIOKM W MHCTPYMEHTHI. biiok
«IlognepxuBaTh B AKTUBHOM cocTOSSHUM». bnok «OctaHoBuTh mnporpammyy». Coznanue
MOANPOrpaMM. 3aruch KOMMEHTapueB. Mcnonp30BaHne NpoBOIHOTO BBOIA MTOPTA.
Tema 3. CoBmectHas pabora HeckoJdbkux poOoToB. CoenuHenune podotoB kabemem USB.
Ces3p poboToB c momomsio Bluetooth-coenunenns. OO6HoBieHue BcrpoeHHoro I[10 u
nepesaryck 61oka EV3. IIporpammupoBanre ABMKEHUS TI0 JTMHUH. AJITOPUTM JBWKEHHUS TI0
JUHUU «3Ur3ar» ¢ OJHUM M JBYMs JaTdukamu IBeta. Asroput™m «BomHa». Anroputm
aBTOMAaTUYECKOM KanuOpOBKHM AaTyuka IBeTa. [IpomopiuoHanbHOE JTHHEHHOE yHpaBleHHUE.



JIBukeHue Mo JIMHUKM Ha OCHOBE MPONOPIUOHAIbHOro ympaBieHus. llouck u moacuér
NEPEKPECTKOB IPHU IPONOPLUOHAIBHOM YIPABIECHUU JBH)KEHUEM 10 JMHHUU. llpoesn
uHBepcuu. JIBmxenue podora B0k cTeHbl. [louck nenu B mabupuHTe.
Tema 4. COopka Mozesneil poOOTOB M COCTaBICHHE POTPaMM 10 TEXHOJIOTUYECKUM KapTam,
KOTOpBIE HAXOJATCS B KOMILUIEKTE C KOMIUIEKTYIOIIMMH JUisi cOopku podora. CocraBieHue
coOcTBeHHBIX nporpamMm. CocraBiieHHE TPOCTBIX MpOrpaMM 1O  JUHEMHBIM U
NCEBAOIMHEHHBIM anroputMaM. (CoCTaBlI€HHE MPOCTHIX MPOrpaMM IO AJIrOpUTMaMm, C
UCITIOJIb30BaHUEM BETBJICHHUH M IUKIOB. COopka mojenu mo MHCTpyKuusiM. CocTaBiieHHE
MPOCTOM MPOTrpaMMbl JIJII MOJIETH, HCIIOJB3Yys BCTpOoeHHbIe Bo3MokHOocTH EV3. Coopka
monenu «beicTporo crapray . Yciaoxaenue moaenu 1o ShooterBot.

S. IlpoekTHas 1eATENBHOCTH B IPyNIax
Ilpakmuxka. Pa3paboTka COOCTBEHHBIX MOJEJEH B IpyIMIax, MOArOTOBKA K MEPOIPHATHUSM,
ces3anHbiM ¢ JIE['O. BripaboTka M yTBEp)KIEHHE TEMbI, B paMKaxX KOTOpod Oyaer
peann3oBbIBaThCS MpOeKT. KoHCTpyMpoBaHME MOJEIM, €€ IPOrpaMMHUPOBAHME TIPYIION
paszpabotuunkoB. [Ipe3enTamnus moaeneir. CopeBHOBaHUS.
1.5. [Inanupyemble pe3yJbTaThl

1. IlpeameTHBIE pe3y/IbTAThI.
B pe3ynbrare ocBoeHuUs MpOorpaMMbl 00ydaroIuecs J0JIKHbI:

3HaTh:

1. POJIb U MECTO POOOTOTEXHHUKH B )KM3HH COBPEMEHHOT'O OOIIIECTBA;

2. OCHOBHBIE CBEJICHHE U3 MICTOPUH Pa3BUTHS poOOTOTeXHUKH B Poccuu u Mupe;

3. OCHOBHBIE TOHSTHUS POOOTOTEXHUKH, OCHOBHBIE TEXHHUYECKHE TEPMUHBL,
CBSI3aHHBIE C MTPOIECCAMU KOHCTPYHPOBAHUS U IPOTPAMMHPOBAHUS POOOTOB;

4. oO1iee yCTpOICTBO U IPUHIIUIIBI IEHCTBUSL POOOTOB;

5. OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIaCCOB POOOTOB;

6. 00IIYI0 METOJIUKY pacueTa OCHOBHBIX KHHEMATHUECKUX CXEM;

7. MOPSAJOK IOMCKAa HEUCHPABHOCTEH B  pa3IUYHBIX POOOTU3MPOBAHHBIX
CUCTEMaXx;

8. METO/IMKY MPOBEPKH padOTOCIIOCOOHOCTH OTEIBHBIX Y3JIOB U JICTAJICH;

9. OCHOBBI IOMYJSIPHBIX SI3BIKOB MPOTPAMMHPOBAHHUS;

10.  OCHOBHBIE 3aKOHBI AIIEKTPUUYECKHX IIETEH, MpaBmiIa 0e30MacHOCTH TpU padoTe
C DNIEKTPUYECKUMH LIETISIMU, OCHOBHBIE PAaINOIEKTPOHHBIE KOMITIOHEHTHI;

11. omnpeneneHus poOOTOTEXHUYECKOTO YCTPOHUCTBa, HanboJiee paclipoCTpaHEHHbIE
CUTYaIliH, B KOTOPBIX PUMEHSIOTCS POOOTHI;

12. 0o nmepcrexkTuBax pPa3BUTHUS POOOTOTEXHUKH, OCHOBHBIE KOMITOHEHTBI
MPOTPaMMHBIX CPEI;

13. OCHOBHBIC MPUHITUITBEI KOMITBIOTEPHOTO YIIPABICHUS, HA3HAYCHHUE U TTPUHIIUITHI

paboThl  IIBETOBOTO,  yJAbTPA3BYKOBOIO  JIaT4MKa, JlaTUMKAa  KAacaHUs,  pa3IMYHbIX
VICITOJTHUTEIIBHBIX YCTPOUCTB;

14.  paznuyHble cnocoObl MepeAayd MEeXaHWYEeCKOTO BO3JCHCTBHA, pa3IMyHbIC
BU/IbI IIACCH, BUJIbl U HA3HAUEHHUE MEXAHUYECKUX 3aXBATOB;

YMmersb:

1. coOuparhb npocTenire MoIeNu ¢ ucrosb3oBanuem EV3;

2. CaMOCTOSITENIFHO ~ TPOEKTHPOBAaTh M coOMpaTb M3 TOTOBBIX JeTayeit
MaHUIYJISTOPBI U POOOTOB Pa3INYHOIO HA3HAYCHMUS,;

3. HCII0JIb30BaTh JUISL IIPOrpPaMMHUPOBAHHUS MUKPOKOMIIBIOTED EV3
(mporpammupoBaTh Ha qucmiiee EV3);

4. paboTaTh B BH3YaJbHOW cpele NPOrpaMMHUPOBAHMS, IPOrPaMMHPOBATH
coOpaHHbIE KOHCTPYKIIMH MO/ 3a/1a4l HAYaJIbHOT'O YPOBHSI CJIO’KHOCTH;

5. pa3pabaTbiBaTh M 3alKChIBaTh B BU3YaJbHOW cpele MpOrpaMMHPOBAHUS

TUIIOBBIE KOMaHbl YIIPaBJICHUs PpOOOTOM;



6. MOJIb30BAThCSl KOMITBIOTEPOM, MPOTPAMMHBIMU TPOJYKTaMHU, HEOOXOIUMBIMHU
U1 00y4eHHs IPOTpaMMe;

7. noa0upaTh HEOOXOIUMBIC JATYMKU U UCIIOJHHUTENIBHBIC YCTPOMCTBA, COOUPATh
NPOCTEUIINE YCTPOWCTBA C OJHUM MJIM HECKOJBKUMH JAaTYMKaMU, cOOMPATh U OTIAXKHBATH
KOHCTPYKITUU 0a30BBIX pOOOTOB;

8. NpaBUIBHO BBIOMpATh BHJ MEpedaydl MEXaHMYECKOro BO3ICUCTBUS IS
Pa3IMYHBIX TEXHUYECKUX CUTYaIUi, cCOOMpaTh JCHCTBYIOIIHE MOJIEINA POOOTOB, a TAKKE UX
OCHOBHBIE Y3JIbI U CUCTEMBI.

2. JInyHOCTHBIE pe3yJIbTaThl:

1. yMEeTh OpUEHTHUPOBATHCS B MH(OPMAIIMOHHOM MIPOCTPAHCTBE;

2. uckath HHGOPMALIHIO B CBOOOIHBIX HCTOYHHUKAX U CTPYKTYPHUPOBATH €€

3.caMOCTOSITENIFHO CO37]aBaTh CIIOCOOBI PEHICHHUS MPOOJIEeM TBOPYECKOTO U TIOMCKOBOTO
XapakTepa;

4. o0nanath HaBBIKAMHU KPUTUYECKOTO MBITIICHHUS,

5. yMeTh FeHepHpOBaTh, KOMOMHHPOBATH, BUIOM3MEHSTh M YIIyUIIaTh HJICH;

6. yMETh C YBOKEHUEM OTHOCHTHCS K COOCTBEHHOMY U UY)KOMY TPYIY.

3. MeranpeaMeTHbIe Pe3yJabTAaThI:

1. yMeTh ciayIiaTh U ClbIIIaTh COOECEIHHKA;

2. yMeTbh apryMEHTUPOBAHO OTCTaUBATh TOUKY 3PEHUS;

3. ymeTh paboTaTh WMHAMBHUAYAIBHO U B TPYIIIIE;

4. ymMeTh GOpMYITUPOBATH TPOOJIEMY, BEIIBUTATH THIIOTE3Y, CTABUThH BOTIPOCHI;

5. yMeTb TMpaBWIBHO OPraHUW30BBIBATH paboyee MECTO H BpeMs i JOCTHUKCHHS
IMOCTaBJICHHBIX IICJICH;

6. yMeTh BeCTH COOCTBEHHBIH MPOEKT.



Pazgea Ne 2. KoMiuleke opraHn3auMOHHO-TIeIaroru4ecKux ycjaoBuil

2.1. KasienagapHo - TeMaTH4eCKUil IIaH
(cocTaBisieTcsl €KEer0/IHO) BEIHECEHO B OTJCIBHBIM IOKYMEHT

2.2. YciaoBus peaju3alnuy NpPOrpaMMbl

MaTepuajabHO-TeXHHYECKOe o0ecreyeHmne

1. [Tporpammuoe o6ecnieuenne LEGO MINDSTORMS EV3

2. Pacxoxnbie MaTepuaisl: 010K uTanus, Habop kupmuunkos LEGO.

3. [Ipu opraHuzanuM NOpPAaKTUYECKUX 3aHATUH W TBOPYECKMX IPOEKTOB
dopmMupyIOTCS Malible T'pymIbl, cocrosimue u3 3-4 oOydaroumuxcs. Jns Kakaod Tpymmsl
BBIJICJIAETCS OT/IEbHOE pabouee MECTO, COCTOALIEE U3 KOMIIbIOTEPA U KOHCTPYKTOpA.

2.3. ®opmbl aTTECTALIUM

IIporpammoii npeycMOTpeHbl IPOMEKYTOUHASI U UTOrOBasi aTTECTALIUU.
IIpoMe:kyTouHasi aTTecTalMsl — MPOBOJIUTCS B cepeauHe y4eOHOro roaa (aexadpb)
[0 M3YyYEHHbIM TEeMaM JUIsl BBISBICHUS YPOBHS OCBOGHHS COAEP)KAaHUS IPOrpaMMbl U
CBOEBPEMEHHOM KOPPEKIINH Y4eOHO-BOCIUTATEIBHOTO MPOIECcCa.
HroroBasi arrectanusi 00yJarouuxcsi IpoBoUTcsa B GpopMe MmpoekToB. MTorossie
IPOEKTbl BBIHOCATCA Ha POOOTOTEXHUYECKHE COPEBHOBAHMS, KOHKYPCHI, BBICTaBKU
TEXHUYECKOI0 TBOPUYECTBA U KOH(EepeHLUH.

[TpumepHBIe HAaNIpaBIIEHUsI COPEBHOBAHUI 1 TpeOOBaHUS K poOOTaM:

1. CopeBHOBaHMS B HpPOLECCE HENOCPEICTBEHHOI'O MPOTUBOOOpCTBa. TpeboBaHus K
MOJIEISIM — IMPOYHOCTb KOHCTPYKIMH, OCTaTOYHAs MOIIHOCTD M MaHEBPEHHOCTb,
IIOHUMAaHUE (1)I/I3I/I‘-ICCKI/IX IMPUHOHUIIOB IMOBCACHUA IBUKYIICTOCA MCXaHU3MaA.

2. CopeBHOBaHMsI Ha BBINOJHEHHWE UIPOBOM curyanuu. TpeOoBaHHE K KOHCTPYKIUH —
IIOABUXKHOCTD, COT'JIaCOBAHHOCTDH HBH)KGHHﬁ, OICPaTUBHOCTDH n Pa3BUTOCTH
YIPaBIEHYECKOTO aITOPUTMA.

3. CopeBHOBaHMSA B MPEOJOJCHUU CIOXKHOM M €CTECTBEHHOM TI'€OMETPUU TPAaCChI.
TpeboBaHMe K KOHCTPYKLIMH — pealu3anus CI0XHOM (crmabo mpeackazyemoid,
aJIalTUBHOMN ) TPAEKTOPUH JIBH)KEHUS MEXaHU3Ma.

4. CopeBHOBaHHMS IO MpaBHJaM PpPOOOTOTEXHHUYECKUX (ecTuBanel, KOH(pEpeHIHH u
BBICTaBOK. TpeOoBaHMs K KOHCTPYKIMH — O crielu(PUKALIUA MEPOIIPUATHH.

2.4. KOHTpOJ’IbHO-OIleHO‘IHbIe MaTepHaJIbl

Texymuii KOHTPOJIb (B TEYEHHE BCETO YYEOHOTO TOJa) — MPOBOJIUTCS TOCTE MPOXOKICHUS
Ka)KIOW TeMBbI, 4YTOOBI BBISIBUTH MPOOENBl B YCBOCHHH MaTepuaia U Pa3BUTUU O0YJarOIIUXCH,
3aKaHYMBAETCS KOPPEKLMEH YCBOEHHOI0 MaTepuara.
[Tpeobnanatomeit GpopMoil TEeKyIIero KOHTPOJS BBICTYNAET MpOBEpKa pabOTOCIOCOOHOCTH
poborta:

— BBISICHEHHE TEXHUYECKOH 3a]1auH,

— OIpeZe/ICHUE MyTeN pelIeHHs] TEXHUUECKOH 3ajaun.
®dopma MpoBesieHus - TECTUPOBAaHUE U MpaKkTUyeckas paboTa B paMKax MOJYYEHHbIX 3HaHUHN
¥ yMeHUH. baiel 3a TeCTUpOBaHUE U MPAKTUYECKYIO padOTy CYMMUPYIOTCS.

®opMbI KOHTPOJIA

1. [TpoBepouHbie pabOTHI (BBHIMOMHSAIOTCS B (hOpME TECTHPOBAHUS MO KAXKIOMY
pa3zienly U OLIEHUBAIOTCS MO KOJIMYECTBY HaOpaHHBIX OaJljIoB).



2 [IpakTHueckue 3aHATHS.

3 BricraBku.

4. TBOpYECKHE TPOCKTHI.

5 [Ipe3enTanus rpynmnoBbIX IPOEKTOB.

Pazpabotka kaxaoro nmpoekra peanusyercs B (opMe BBIIOIHEHUS KOHCTPYHPOBAHUS
U MPOrpaMMHUPOBAHHS MOJICIIH pOOOTA IS PEIICHHUS MPEAIOKESHHOMN 3a1auH.
IIpumepHoe 3agaHNe NJIS1 NIPAKTHYECKOI padoThl M KPUTEPUH OLIEHKHU
COopka 1 mporpaMMUPOBAHNE MO/ICITH.
Kpurepum ouenku:
e [IpaBuiabHOCTH COOpPKHU (MOJIENB COOpaHa MPABUIILHO U B TIOJIHOM 00BEME);
e [IpaBUIBHOCTH HANIMCAHUS MPOTPAMMBI (TIpOrpaMMa Harucana 6e3 omuooK);
e CamoCTOSTEeNbHOCTh PabOTHI (MOJIETL cOOpaHa MPaBUIIbHO, ITPOrpaMMa HamucaHa 0e3
omuOoK, 00yJarouuics Bc€ caenal CaMOCTOSTENBHO);

TBopueckne padoThI MO COOCTBEHHOMY 3aMbICILY
OCHOBHOM KpUTEpHUH - COOTBETCTBUE Pe3yJIbTaTa YU4eOHOMU 3a/1aue.
IIpumepHBIE KpUTEPHUH:
® KauecTBO HCIIOJHEHHUS (MPaBUIBHOCTH COOPKH, TPOYHOCTh, 3aBEPUICHHOCTh
KOHCTPYKIHUN);
CJI0KHOCTh KOHCTPYKIUH (KOJIMYECTBO UCIIOIb30BAHHBIX JIeTallei);
CaMOCTOSITENIbHOCTh COOPKU KOHCTPYKLIUU;
paboToCIIOCOOHOCTh MOICIIH;
CaMOCTOSITENIbHOCTh B HAIIMCAHUU MPOTPaAMMBbI;
MIPaBIJIBHOCTH HAMKUCAHUS IPOTPAMMBI;
MOJIHASI CAMOCTOSITENILHOCTD B BBITIOJTHEHUH MTPOEKTA,
OTBETHI Ha JIOTIOJHUTEIbHBIC U YTOUHSIOIINE BOIPOCHI;
MOJIHOTA B MPEICTABICHUH BCEX ATANOB PadOTHI HaJl POOOTOM;

2.5. MeTonnyeckne MaTepuaJibl

1. bazossiit Habop LEGO MINDSTORMS Education EV3.

2. Pecypcnsiii Habop LEGO MINDSTORMS Education EV3.
[lepeuniciieHHble MaTepHaibl SBISIOTCA JAMJAKTHUYECKUMH MOCOOMsAMH, T.e. (opMoi
METOAMYECKHX MaTepHajIoB MO MPOEKTY MPOTrPAMMBI.

Hcnoab3yemble coBpeMeHHbIE NeAarornyeckue U HHQPOpMannoHHble TEXHOJIOTHH:

1. 3nopoBbecOeperaroniyie TEXHOJIOIUU (UCMONb30BaHUE (U3KYJIbTMHHYTOK, YIPaKHEHHI
JUTS T71a3, YIPaKHEHUH W UTp Ui CHATHUS HANPSDKEHUS C PYK M OOMIeH yCTallocTH. A Takxke
UCTOJIb30BaHUE JIMYHOCTHOTO TMOAXOJa K  OOYYeHHIO, CO37aHue  ONaronpusTHOU
MICUXOJIOTHYECKON aTMoc(epbl, MOBBIMAONIEH CaMOOLIEHKY OOy4YaroluXcsl, MOTUBALMIO K
NeSITeIbHOCTH U TBOPUECKUI NMOTEHIMA);
2. TPU3 (mpumeHsieTcsi Npu pEIIEHUH MPOEKTHOM KOHCTPYKTOPCKOM 3a/lauM: IO3BOJISET
BBISIBUTH  CyTh  3aJlaud, OINpPENEIUThCS C  OCHOBHBIM  HAaIlpaBJIEHHEM  IIOMCKa,
CHCTEMaTH3MPOBAaTh WH(POPMAIIHIO TTO BHIOOPY 33/1a4M W MOWCKY HAIlpaBIICHUH €€ pemieHus,
COCTaBUTh AJTOPUTM pEIICHUs, a TakXKe, IO3BOJIIET HAWTH HETPaJUIMOHHOE pEeLIeHHE
TEXHUYECKOH 3a/1a4i, TIPEBPATUB KOHCTPYHPOBAHHUE B TBOPUECKHUI MPOIIECC);
3. IIpoeKkTHBIE TEXHOIOTUHU (BBIOIHEHNE UTOTOBOTO M TBOPYECKHUX IPOEKTOB);
4. TexHOIOTUM  Pa3BUTHUS KPUTHYECKOTO  MBIIIICHHUS  (MO3BOJSIOT HA  OCHOBE
MHTEPUOPU3UPOBAHHBIX 3HAHWH pa3pabaTbiBaTh COOCTBEHHOE pELICHHE OINpeneIEHHON
KOHCTPYKTOPCKOH 3a71aui);
5. IlpoGnemMHoro oOyueHus (MCIONB3YIOTCS MPH PACCMOTPEHUH HCCIIeI0BATEIbCKON 3a/1a4H,
MMOCTAaHOBKHM THIIOTE3bI M TOKA3aTeJIbCTBA B PAMKax pa3pabOTKH COOCTBEHHOTO ITPOCKTA);
6. KT Ttexnonmoruu (MCIoJIb30BaHHE y4eOHO-METOIMUYECKUX, MYJIbTUMEIUNHBIX PECYpPCOB,
rpaduKoB, CXeM U T.1.);



7. TpamuuuoHHble MeTOABI OOydeHHs (TO3BOJSIOT B paMKax y4eOHOM JesATeIbHOCTH
coOnroaaTh e€ CUCTEeMaTUYEeCKHi XapaKTep, JOTUKY U YIOPSIOYCHHOCTh MO/Ia4yul MaTepHara,
o0ecrieurBaTh OPraHU3alMOHHYI0 YETKOCTB ).

MeTtoauyeckoe onucanue

[lpr mnaHMpoBaHUM O0pPA30BATEIBHOIO MpoIecca MPEIyCMATPUBAIOTCS CIIEAYIOIINE
(opMBI OPraHU3aNUH MO3HABATEIbHOM /1eATEILHOCTH:

v KOJUICKTUBHBIC (()POHTAJILHBIE CO BCEM COCTABOM);
v rpynnossle (paboTa B rpynmnax, napax);
v UHUBUAYaJIbHBIE.

v' MeToabl 00y4YeHHsI: ONPEICIAIOTCS M0 MCTOYHUKAM HH(MOPMAIMH M BKIIOYAIOT B
ce0s caeqyIonye BUIbL:

1. [To3HaBaTenbHBIN (BOCHPUATHE, OCMBICIICHUE U 3alIOMHUHAHUE 00yUYarOIIMMUCS
HOBOTO MaTepHaja C INPHUBICUYCHHEM HAOJIOJCHUS TOTOBBIX IPUMEPOB, MOJACIHPOBAHMSA,
U3yUYeHHS WIUTIOCTPALUii, BOCTIPHATHSA, aHAJIM3a U 0000IIEHUSI MaTepPHaJIOB);

2. Meron mpoekToB (IpU yCBOGHHMH M TBOPYECKOM NPUMEHEHHHM HABBIKOB H
YMEHUH B Ipolecce pa3paboTKu COOCTBEHHBIX MOJIENEH);

3. KonTponbsHbIil MeTox (IpH BBISIBICHUU KauecTBA YCBOSHHS 3HAHH, HABBIKOB U
YMEHMM U UX KOPPEKIHS B MPOLIECCE BHIMOIHEHUSI IPAKTUYECKUX 3a]IaHUM );

4. ['pynmoBas pabora (Mcmoib3yeTcs MPH COBMECTHOI cOOpKe MOAeseH, a TaKkxKe
pu pa3paboTKe MPOEKTOB).

I[IpumepHbIe 3a1aHus 111 pa3padoTKU MPOEKTOB:

1. CrnpoekTupyiTe U MOCTPOUTE AaBTOHOMHOI'O pOo0OO0Ta, KOTOPBIM JABUKETCS IO
MPaBUJIBHOMY MHOTOYTOJILHUKY U U3MEPSET PaCCTOSTHUE U CKOPOCTb.

2. CropoekTupyiiTe u TIOCTPOHTE AaBTOHOMHOI'O po0OTa, KOTOPBIA MOXKET
NepeBUTaThCS:

J Ha paccTosHue 1 M;

o UCIOJIB3YS XOTS ObI OJJUH MOTOP;

o MCIIOJIB3YS JIJIsl TIEPEIBUIKEHUSI KOJleca;

o a TaKKe MOXKET 0TOOpaxkaTh Ha SKpaHe NMPONUIEHHOE UM PACCTOSIHUE.

3. CripoekTupyiiTe U MOCTPOHTE AaBTOHOMHOTO po0OTa, KOTOPBIM MOXET
nepeMenaTbes u:

o BBIUNCIISTH CPEAHIOI0 CKOPOCTb;

o a TaKKe MOXKET 0TOOpa)xkaTh Ha SKPaHE CBOIO CPEIHIOI0 CKOPOCTb.

4. CrpoekTupyiiTe U MOCTPOHTE aBTOHOMHOIO pO0OTa, KOTOPBIA MOMKET
NepeIBUraThCsl:

. Ha paccrosinue He Menee 30 cMm;

J UCIOJIB3YS XOTS ObI OJJTUH MOTOP;

o HE MCIOJb3Ysl JUIsl IEPEABUKEHUS KOJIECa.

5. CrnpoexTHpyiite, MOCTPONTE U 3anporpaMMHUpyiTe poO0Ta, KOTOPHIA MOXET
JIBUTATHCS BBEPX MO KaK MOKHO 00jiee KPYTOMY YKJIOHY.

6. CrnpoexTHpyiite, MOCTpOTe U 3amporpaMMHUpyiTe poOOTa, KOTOPHIH MOXKET

HepeaBUraThCs M0 TPAEKTOPUH, KOTOpasi oOpa3yeT MOBTOPSEMYIO T€OMETPUUYECKYIO (pUrypy
(HampuMep: TPEeYroJIbHUK WIH KBaJpar).

7. CripoexTupyiite U moctpoite 0ojiee yMHOro po6oTa, KOTOPBI pearupyer Ha
OKpPYXKarollyl0 0OCTaHOBKY. 3alporpaMMHUpYyWTE €ro JiIsi UCIOJb30BaHUS JAATYUKOB IIBETA,
KacaHus, ¥ YIbTPa3BYKOBOT'O aTYMKA JJIs1 BOCIPUATHUS PA3IUUHBIX JIaHHBIX.

8. CnpoexTHupyiite, TMOCTPOHTE U 3amporpaMMUpyHTe pPOOOTU3MPOBAHHOE
CYILECTBO, KOTOPOE MOXKET BOCIIPUHUMATh OKPYKAIOIIYIO CPEy M PEarupoBaTh CIEAYIOLIMM
obpazoM:

J U3/1aBaTh 3BYK;

. WJIM OTOOpaXkaTh YTO-THO0 Ha HKpaHe Moayis EV3.



9. CnpoexTupyiite, TMOCTPOHTE U 3amporpaMMUpYHTe pPOOOTU3MPOBAHHOE
CYILECTBO, KOTOPOE MOXKET:

o qyBCTBOBATh OKPYKAIOIIYI0 OOCTaHOBKY;

J pearupoBaTh ABHKEHHEM.

10.  Copoektupyiite, TOCTPOHTE | 3aIpPOrpaMMHUpPYHTE POOOTU3UPOBAHHOE
CYIIECTBO, KOTOPOE MOXKET:

o BOCIIPMHUMATh YCJIOBHSI CBETa U TEMHOTHI B OKpYXKarolleil 00cTaHOBKE;

o pearupoBaTh Ha Ka)KJ0€ YCIOBUE PA3IMYHBIM I1OBEICHUEM.

IIpe3eHTanusi rpynnoBoro NpoexkTa

IIponiecc BBINOIHEHUS WUTOrOBOM pabOTHI 3aBEpLIAETCS MPOLENYpOH Npe3eHTALUU
JeMCTBYIOIIEro podoTa.

IIpe3eHTanust conmpoBOXIaeTcs AEMOHCTpauueil aeicTByromell Mozaenu pobora u
npezcTaBisieT coboil ycTHOe coolOiieHue (Ha 5-7 MUH.), BKJIIOYArOIIee B ce0s CIEIYIOUIYI0
nHpopmManu:

- TéeMa ¥ 000CHOBAHUE AKTYaJIbHOCTHU MPOEKTA;

- LIeJIb U 33/1a4M [TPOEKTUPOBAHHUS;

- 9Talbl U KpaTKas XapaKTepUCTHUKa IPOEKTHON AESITEIbHOCTH Ha KaX/10M U3 3TAIOB.

OrneHrBaHUE BBITYCKHONW PpabOThl OCYLIECTBISIETCS MO pe3yjbTaTaM Ipe3eHTaLuu
poOoTa Ha OCHOBE OIIPEIEICHHBIX KPUTEPHUEB.

2.6. PaGouas nporpamma
(cocTaBinsieTcsl €KETr0JHO) BEIHECEHO B OT/AEIBHBIN JIOKYMEHT

2.7. Cnucok JuTepaTypsbl

Jluteparypa nis nejgarora
Ocnosnas

1.  bemukosckas JI. I'. Hcmonp3zoBanme LEGO-po6OTOB B HMHMKEHEPHBIX MPOEKTAX
mkonsHUKOB. - JIMK Ilpecc, 2016.

2. HammwioB O. E. IlpuMeHeHHe  KOHCTPYMpPOBaHUS UM  NPOrpaMMHpPOBaHUS
POOOTOTEXHUUECKUX YCTPOMCTB B OOyuYe€HMM Kak WMHHOBAllMOHHAs oOpa3oBaTesbHas
TexHousorus // Mononoi yuensiit. — 2016. — Nel6. — c. 332-336.

3.  HBanoB A.A. OcHOBBI poOOTOTEXHUKHU. Y4yeOHOe mocodue — Dopym, 2015.

4.  Komnocos /I.I'., lepBblii mar B poOOTOTEXHHUKY: MpakTUKyM ans 5-6 kmaccos / JI.I.
Komocos / M.: bunom. JIaGoparopus 3nanmii. — 2014 r. — 288 c.

5. Komocos [I.I'., IlepBsiif mar B poboroTexHuky. Pabouas terpamas mns 5—6 kimaccoB /
JI.T". Konocos / M.: bunom. JIaboparopus 3nanmii. — 2014 r. — 88 c.

6. OumunmoB C.A., PoGororexnuka s gereit m poauteneit, 3- wm3manme / C.A.
Oununmnos / C-116, «Hayka». — 2013 r.

7. Uykanosa E.A., 3aiineBa H.H. Konctpynpyem po6oroB Ha LEGO® MINDSTORMS®
Education EV3. — M..BMHOM. JlaGoparopus 3nanwmii, 2017.

8.  Ilesanaunoii C. I'. Ypoku Jlero-koHcTpyrnpoBaHus B 1mkose. Metoauyeckoe nocooue.
- BUHOM, 2013.

9.  Bbnor «Pob6oTsl 1 poboToTexHuka» http://insiderobot.blogspot.ru/

10. OO6pazoBaTenpHas poOOTOTEXHUKA: JalKEeCT akTyalbHbIX MaTepuanoB / TAOY JII1O
«Uucturyr  pasButus ~ oOpasoBanusi  CBep/uioBckod  oOmactu»;  bubmamoredno-
uHpopmannonHsii neHTp; coct. T. I'. TlonoBa. — Exkarepundypr: TAOY JIIO CO «1POv,
2015.-70c.



11.  Po6oTbI, poOOTOTEXHUKA, MUKPOKOHTPOJUIEPHI. http:/myrobot.ru/

JlononnumenvHas

1. ®umnnos C.A. Pob6ororexnuka mns aereir u poaureneit’. C.A.dumunmos. CII6:
Hayka, 2010.

2.  O®umunmoB C.A. PobGotorexHuka [uist neteil u poguteneit. M3ganue 2-e. CII6.: Hayka,
2011.

3. Xypnan «KommbploTepHble MHCTPYMEHTHI B ILKOJE», moabopka crateil 3a 2010 r.
«OcHOBBI poOOTOTEXHHUKH Ha 0a3e koHcTpykTopa Lego Mindstorms NXT.

4.  Callt poccuiickoil acconuanuu 00pa30BaTEIBHON POOOTOTEXHUKH [DIIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://raor.ru/.

5.  Caiir PoOororexnuka. MHXEHEPHO-TEXHHUECKUE KaJpbl WHHOBAIMOHHOW Poccun
[DnexkTponHbIi pecypc]. — Pexum gocryna: http://www.robosport.ru.

Jluteparypa nis nerei

OcHogHas

1. ©®wmmmoB C.A., PobGororexHuka isi nereil m ponuteneid, 3- m3manume / C.A.
@ununnos / C-116, «Hayka». — 2013 r.

2. KomocoB JI.I'.,, IlepBrlii mar B poOOTOTEXHHKY: MPAKTUKYM s 5-6 kiaccoB / JI.T.
Komocos / M.: bunom. JIaboparopus 3nanmii. — 2014 r. — 288 c.

JlononnumenvHnas

1. Commep Ymmu. IIporpamMmmupoBaHue MUKpOKOHTpoJuiepHbIX 1aT Arduino/Freeduino,
CII6.: BXB-ITetepoypr, 2013. — 256 c.

2. Xopman Muxasdis. MukpokoHTposuiepsl s HauuHatomux, CII10.: BXB-IlerepOypr,
2014. — 304c.

3. Towm Uro. Arduino, natumku u cetu aist cBs3u ycrpoiictB. CII6.: BXB-IletepOypr,
2015. — 544c.

4. Tletun B.B., bunsikoBckuii A.A. Ilpaktudeckas sunumkionenus Arduino, M.: JIMK
ITpecc, 2016. — 152c.

1'C 2013 1. pekoMeHIyeTCSA K UCTOB30BaHMI0: POGOTOTEXHUKA ISt IETEH M POIMTENEH, 3-€ N3NaHue.
C.A.®unummos. CI16: Hayka, 2013.



IIpuniaoxenne 1

Cucrema AUATHOCTHKHU PE3YJIbTATUBHOCTHU NPOrpaMMBbI

Pe3yabTar HanpasJienue Bospactubl | [TapameTpsl MeTtoanbl KoHTpobHbI
NporpamMmsbl | IMATHOCTUKH e AUATHOCTUKH AMATHOCTH e
XapakTepu KH MeponpusTH
CTHUKH s,
yualuxcst MeTOAUKHU
1 2 3 4 5 6
O0y4yenue 11-13 ner Ipocaymas Ha6monenue | TectupoBanue
Teopernueckue u TeopeTHYeCKNH Kypc M | AHKETUPOBaHU | 3amura
MIPaKTUYECKHE OBJIa/IeB e MIPOEKTOB
3HAHUS U YMEHHS NPaKTHYECKUMH Amnanus,
HABBIKAMH camMoaHaIn3
oOyyJaronyecs J0JKHbI | BBITOJTHEHHBIX
3HATh: IPOEKTOB
-  poib M MECTO
POOOTOTEXHUKH B KU3HU
COBPEMEHHOTO
00I111eCTBA;
- OCHOBHBIC CBEJICHHE U3
UCTOPUU pa3BUTHUS
POOOTOTEXHUKHU B
Poccun u mupe;
- OCHOBHBIC TIOHATHS
POOOTOTEXHUKH,

OCHOBHBIEC TCXHHYECCKHEC
TEpPMHHBI, CBSI3aHHBIE C
nporeccaMmu
KOHCTPYHUPOBaHUS "
pOrpaMMHUPOBAHHUS
poOOTOB;

- ofuiee ycTpoWcTBO H
NPUHIIHIIBI JeUCTBHS
poOOTOB;

- OCHOBHBIE
XapaKTEePUCTUKU
OCHOBHBIX
poOOTOB;

- 0o0umyr0  METOJHKY
pacudeta OCHOBHBIX
KHHEMaTHYECKHX CXEM;

- TOpAMOK  TOHWCKA
HEeHCIPaBHOCTEH B
pa3IAYHBIX
POOOTHU3UPOBAHHBIX
CHCTEMaX;

- METOIUKY TPOBEPKH
paboTOCTIOCOOHOCTH
OTACTBHBIX  Y3IIOB W

KJIaCCOB




JeTanew;

- OCHOBBI MOIYJISPHBIX
S3BIKOB
IPOrpaMMUPOBAHUS;

- OCHOBHBIE  3aKOHBI
AJIEKTPUUYECKUX  LIeTeH,
npaBwia 0€30MaCHOCTH

npu pabore c
AIEKTPUICCKUMHU
HETISIMH, OCHOBHBIC
paIuo3IEKTPOHHBIC
KOMITOHEHTHI;

- OTpeNieeHus
POOOTOTEXHUYECKOTO
yCTpOiCTBa,  Hamboiee
pacrpoCTpaHCHHBIC

CUTyalluk, B KOTOPBIX
MPUMEHSIOTCS] pOOOTHI;

- 0 MEPCIEKTUBAX
pa3BUTHSA
POOOTOTEXHHUKH,
OCHOBHBIE KOMITOHEHTHI
POTPaMMHBIX CpeI;

- OCHOBHBIC IPUHIIHIIBI
KOMITBFOTEPHOTO
yIIpaBJICHUS, Ha3HAYCHUE
U TPUHIMIBL  PabOTHI
I[BETOBOTO,
yIBTPa3BYKOBOTO
JIaTYNKa, JTaTynKa
KacaHws, pa3InIHBIX
MCTIOTHUTEIIbHBIX
YCTPOMCTB;

- pa3nuYHbIE CIOCOOBI
nepeaayn
MEXaHUYECKOTO
BO3/ICUCTBUS, pa3InyHbIe
BUJBI II1aCCH, BHABI H
Ha3Ha4YCHUE
MEXaHUYECKUX 3aXBaTOB;
oOyyaromuecs: J0JKHbI
YMEThb:

- cobuparh mpocTenime
MOJIeITN c
ucnonb3oBanuem EV3;

- CaMOCTOSITEITEHO
POEKTUPOBATH "
cobupaTth #3 TOTOBBIX
JeTajeii MaHUMYJISTOPBI
U poOOTOB pPa3TUIHOTO
Ha3HAYCHUS;
-HCIIOJIb30BATh TUIst




IPOTPaMMHUPOBAHUS
MuKpokoMmnbioTep EV3
(mporpammupoBaTh ~ Ha
nuctiee EV3);

- paboTaTh B BU3YyaJIbHOU
cpene
IIPOrpaMMHUPOBAHUSI,
IPOrpaMMHUPOBATH
coOpaHHbIE
KOHCTPYKLUU ot
3a1a4n HA4aJIbHOTO
YPOBHSL CII0)KHOCTH;

- pa3pabaTeiBaTh U
3aMuChIBaTh B
BHU3yAJIbHON cpene
POrPaMMHUPOBAHHUS
TUTIOBEIC KOMAaH/IbI
yIpaBjieHUs: PpOOOTOM;

- MOJIb30BaThCA
KOMIIBIOTEPOM,
MPOrPaMMHBIMH
IPOJAYKTAMH,
HEOOXOTUMBIMU TUIS
00y4eHus porpaMMme;

- noaoupaTh
HEOOXOANMBIE JTaTYUKH
u UCTIOTHUTENbHBIC
yCTpOHCTBa,  coOuparh
IIPOCTEUIIINE YCTPONUCTBA
c OJTHUM WIN
HECKOJIbKUMHU
JaTYMKaMH, coOupaTh U
OTIIAXXUBATh
KOHCTPYKIIMKA  0a30BBIX

poOOTOB;

- MpaBWIbHO BBIOUPATH
BU/T nepeaavu
MEXaHUYECKOTO
BO3JICUCTBUS I
Pa3INYHBIX TEXHUIECKUX
CUTYAIH, cobupaTthb

JICUCTBYIOIIUE  MOJEIHU
poOOTOB, a TaKke UuX
OCHOBHBIC y3J'II)I nu
CHCTEMBI,

oOyyaronecss J0JKHbI

00J12/1aTh:

- OCHOBaMHU
KOHCTPYMPOBaHUS u
MOJIETTUPOBAHUS;

- HaBbIKaMH HY6HI/I‘{HOFO
BBICTYIIJICHUSA




IL.IIpakTueckas JInynoctHbIe AHanus u | [Ipaktnueckas
NEeSATEIbHOCTh JOCTH>KEHUS YUAIIUXCS B | CAMOAHAJINU3 pabota o
yUaluxcs rpoiiecce YCBOCHUS | IEATEILHOCTU: | BCEM
IIPEIMETHOU ITPOrpaMMbl | e BrimoaHeHue | pas3zenam
IIPOEKTOB MpOrpaMMbI
Meron
HaOJIFOJEHUS
[.OcoGennoctu 7-9 ner 1. Camoouenka | TecrupoBanue, | Metoauka
JIMYHOCTHOM (oTHOMICHUE K cebe) METO «CaMooresKka
cepsl HaOJIOACHUS »
2. TBopueckue | TectupoBanue | Tect
CIIOCOOHOCTH u KpeaTUBHOCTHU
paboToCrocoOHOCTh «Mcnonp30Ban
ue IpeMeTay.
II. Ocobennocrtu Y 1OBIETBOPEHHOCTh HaOmronenne ankera «Hamm
JTUYHOCTH B OTHOILICHUSIMH B Tpynne, | TecTupoBaHUE | OTHOIICHHS,
qé cucremMe MOJIOKEHUE JIMYHOCTH B aHKeTa
= COIIMAJIBHBIX KOJUICKTHBE u ero «CrioueHHOC
el OTHOLUEHUH CILJIOYEHHOCTb. Tb
A KOJUJICKTHUBAY
[.Yposenb 7-9 ner CdopmMupoBaHHOCTD AnketupoBaHu | OnpOCHUK
BOCIIUTAHHOCTH JUYHOCTHBIX KaYeCTB e «YpoBeHb
HaGmronenne | BOCIMTaHHOCT
TectupoBanue | n»
e II.ChopmupoBan JInpepckue KauecTBa, | Meton Kapta
= HOCTh AKTUBHOM CTPEMJICHHE Y4acTBOBATh | HAOIIOCHUS HWHTEPECOB
= KU3HEHHOU B JKM3HM KOJUIEKTHBA M | AHKETUPOBaHU
§ MO3HIUH OLIO, e
=]
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