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1. TosicHuTenbHas 3anucka

BypHbIMM TemMnamu poboToTexHMKa BoLLNa B MUp B cepeanHe XX Beka. OTo ObINio 04HO U3 CaMbiX NepeaoBbIX,
NPECTMKHBIX, LOPOrOCTOSALLMX HanpaBneHun MalumHocTpoeHnsa. OCHOBOM poBOTOTEXHUKM BbiNn TexHUYeckasi pusuka,
SMEKTPOHMKA, U3MePUTENbHAs TEXHUKA U MHOTUE ApYrMe TEXHUYECKME U Hay4Hble ancumnnuHel. B Hayane XXI Beka
poboToTeXHMKa SIBMSETCA OQHUM U3 NMPUOPUTETHBIX HanpaBneHnit B cdhepe 9KOHOMUKM, MaLLMHOCTPOEHMS,
30paBOOXPaHEHNs, BOEHHOTO Aena u Apyrux HanpaeneHun AesaTensHoCTM Yenoseka. CneunanucTel, obnagatowme
3HaHWAMK B 3TON obnacTtu, BoctpeboBaHbl. B Poccun cyllectsyeT Takas npobnema: HegoctatoyHas obecneyeHHOCTb
WHXEHEePHBbIMW KagpaMu 1 HASKUIA CTaTyC NHXeHepHoro obpasoBaHust. MoaToMy Heo6Xo0AMMO BECTU NOMNYnspU3aLmnio
npodeccumn nHxeHepa, Bedb UCMoNb3oBaHne poboToB B ObITY, Ha NPOM3BOACTBE U norne 605 TpebyeT, 4TOGbI
none3oBarteny obnaganv coBpeMeHHbIMU 3HaHWsIMK B obnacTu ynpasneHus pobotamu. Kak atoro goctnyb? C yero
HauuHaTb? LLikona — aTo nepBas CTyneHb, rae MOXHO 3aknafbiBaTb HavanbHble 3HaHUSI U HaBblk B obnactu
po6OTOTEXHMKM, NPUBUBATL MHTEPEC YYaLLMXCS K pOBOTOTEXHNKE U aBTOMATU3NPOBAHHBIM CUCTEMAM.

LEGO® MINDSTORMS® Education — HoBoe nokoneHne obpasoBaTenbHOM pOOOTOTEXHUKU, NO3BOMSAOLLEN N3ydaTb
€CTeCTBEHHbIEe Hayku (MHpopMaTUKy, OM3NKY, XMMUIO, MaTEMATUKY 1 Ap.) a Takke TeXHONormn (Hay4yHo — TeXHU4Yeckune
OOCTWXEHMS1) B NpoLiecce yBrekaTernbHbIX MPaKTUYECKUX 3aHATUN.

Mcnonb3oBaHue koHcTpykTopa LEGO EV3 no3sonseTt co3gate yHUKanNbHyo obpa3oBaTenbHyto cpeay, KoTopas
cnoco6CTBYET PasBUTUIO MHXEHEPHOrO, KOHCTPYKTOPCKOro MblwwneHus. B npouecce pabotbl ¢ LEGO EV3 yueHukn
npuoGpeTaroT ONbIT PELLEHUst Kak TUMOBbIX, TaK U HeLabnoHHbLIX 3a4ay No KOHCTPYMPOBaHWIO, MPOrpaMMupoBaHuio, cobopy
AaHHbIX. Kpome Toro, pabota B koMmaHae cnocobeTByeT (hOpMUMPOBaHNIO YMEHUSI B3aMMOLENCTBOBATb C COYYEHNKaMU,
hopMynunpoBaTh, aHanM3aMpoBaTb, KPUTUYECKM OLEeHMBaTb, OTCTanBaTb CBOM uaeun. B coBMecTHo paboTe oeTu pa3suBaoT
CBOMV MHAMBUAYarbHbIe TBOPYECKME CMOCOBHOCTU, KOMMEKTUBHO NPeoaosieBatoT TBOpYECKne Npobnembl, NonyyaT BaXHble
byHOaMeHTarnbHble U TeXHUYeckne 3HaHusl. OHU cTaHoBATCSA Gonee KOMMYHVKabenbHbIMUY, pPa3BMBalOT HaBbIKY
opraHu3auuv 1 NpoBeaeHns uccregoBaHui, 4To 6e3ycrnoBHO cnocobeTByET UX yenexam B AarbHeWLeM LLIKONIbHOM
obpasoBaHuu, B byayLlen pabore.

LEGO EV3 obecneunsaet NnpocToTy Npu c6opke HavanbHbIX MOAENeNn, YTOo NO3BOMAET yYeHKam MonyunTb pedynbTar B
npegenax of4HOro Unv napbl YpoKoB. M nMpn 3TOM BO3MOXHOCTY B U3MEHEHWUM MOAENEe U NporpaMm — O4eHb LUMPOKUE, U
TaKoW NoAXOA, MO3BONSET yYaLLMMCS YCIOXHATL MOAENb U MPOrpamMmMy, NPOSBNATE CAMOCTOSTENBHOCTb B U3YYEHUN TEMBI.
MporpammHoe obecneyerne LEGO MINDSTORMS Education EV3 obnagaeTt o4eHb LUMPOKMMY BO3MOXHOCTSIMU, B
YacTHOCTW, MO3BONSIET BECTU paboyyto TeTpaae M NPeACcTaBnATb CBOV NPOEKTbI NPSMO B Cpeae NporpaMmmHOro
obecneyenns LEGO EV3.

Llenb: hopmmpoBaHne nHTepeca K TEXHUYECKMM BUAAM TBOPYECTBA, Pa3BUTME KOHCTPYKTUBHOMO MbILLNIEHUS CPEACTBaMMU
pPOBOTOTEXHUKN.

3apauu:
Obyuyarowue:
- 03HakomneHue ¢ komnrnektom LEGO Mindstorms EV3;

- 03HaKOMIIEHME C NPaKTUYECKM OCBOEHUEM TEXHOMOTUIM NPOEKTMPOBaHUA, MOAENUPOBAHWS U U3rOTOBIEHUS NPOCTERLLINX
TEXHUYECKNX Mofenen;

- MONyYeHne HaBbIKOB NPOrPaMMUPOBAHWS;
- pa3BuTUE HaBbIKOB peLleHnst 6a30BbIX 3a4a4 POOOTOTEXHUKM.
Passusarowue:

- pa3BUTUE KOHCTPYKTOPCKUX HABbIKOB;

- pasBUTUE NOrMYECKOr0 MbILLIEHWS;

- pa3BUTME NPOCTPAHCTBEHHOIO BOOGPaXKeHMSI.

BocrnumamerbHele:

- BOCMUTaHWe y AeTen nHTepeca K TEXHUYECKUM BUAaM TBOPYECTBA;

- pa3BUTME KOMMYHUKATUBHOW KOMMNETEHLIMMN: HABbIKOB COTPYAHUYECTBA B KOMMEKTUBE, Marion rpynne (B nape), y4actusi B
Oecepe, obcyxaeHuu;

-pasBuUTHE COLManbHO-TPYAOBON KOMMNETEHLMN: BOCNUTaHNE TPYOonobusi, CaMOCTOATENBHOCTU, YMEHWS [OBOAUTL HaYaToe
[Ierno [10 KOHLa;

- hbopMmpoBaHue 1 pa3BuTNe NHHOPMALIMOHHOW KOMMETEHLIMN: HAaBLIKOB PaboThl C pasnMyHbIMU UCTOYHUKaMM
UHopMaLMK, yMEHNSE CaMOCTOATENbHO UCKaTb, M3BMeKaTb U 0TOUpaTh HEOBXOANMYIO ANs peLleHns y4ebHbIX 3aaa4
NHOPMaLMIo.

MeTtoabl o6yuyeHums.

1. MosHaBaTenbHbIN (BOCNPUSTUE, OCMBICIIEHUE U 3aMOMUHAHWE YYaLUMMICS HOBOTO MaTtepuarna ¢ npuereveHnem
HaGIloAEHMS TOTOBBLIX MPUMEPOB, MOAENMPOBAHUS, U3YYEHUSI UIINIOCTPALMIA, BOCNPNUSTUSA, aHannsa 1
0606LLeHNA AEMOHCTPUPYEMbIX MaTepuarnos);



2. MeTtopa npoeKkToB (Npy YCBOEHUM U TBOPYECKOM MPUMEHEHMN HABbIKOB Y YMEHWI B NpoLecce paspaboTku
COBCTBEHHbIX MOoAEenen)

3. Cucrematusupyrowmm (becega no reme, CoCTaBneHne cucTemaTusmpyoLmx Tabnuu, rpacdpumkos, cxem n T.4.)

4. KoHTponbHbI MeTop, (NpY BbISIBIIEHUM KAYECTBa YCBOEHUS! 3HAHWIA, HABBIKOB Y YMEHWIA 1 UX KOPPEKLUS B
npouecce BbINOSIHEHNS NPaAKTUYECKNX 3aAaHNiA)

5. TpynnoBas paboTa (Mcnonb3yeTcs NpyM COBMECTHOWN cbopKke MoAenew, a Takke npn pa3paboTke NPOeKToB)

O6uas xapaKkTepucTuKa Kypca

OpaHown 13 BaxHbIX Npobnem B Poccun aensioTca eé HegocTatodHas 06ecneyeHHOCTb UHXEHEPHBIMIU KagpaMu U HA3KUIA
cTaTyc MHXeHepHoro obpasoBaHusi. Cervac HeobxoaMMo BECTM nonynspu3aumio npodeccun nHxeHepa. HTeHcMBHOE
ncnonb3oBaHne poboToB B BbITy, HA NPOM3BOACTBE U Nose 6os TpebyeT, YToObl Nonb3oBaTeny obnagany COBPeMEHHbIMU
3HaHWAMK B 06nacTu ynpaBreHns pobotamu, YTo NO3BONUT pa3BuBaTb HOBbIE, YMHblE, Ge3onacHble U 6onee NPOABUHYTLIE
aBTOMaTU3MpOBaHHbIe cucTeMbl. Heo6XxoaMMo NpMBMBaTL MHTEPEC yYalmMxcst K 0651acT po6OTOTEXHMKM 1
aBTOMaTU3MPOBAHHbLIX CUCTEM.

Takxe AaHHbIN KypC OacCT BOSMOXXHOCTb LUKONIbHUKaM 3akKpennuTb U NPUMEHUTb Ha NpPakTuke nony4vyeHHble 3HaHNA Mo Taknm
ancunninHam, Kak matemaTtuka, q)m3vn<a, MHCbOpMaTI/IKa, TexHonorus. Ha 3aHATusax no TEXHUYECKOMY TBOpPYECTBY
yyalimneca conpukacarTca CoO CMEXHbIMU oGpasosaTeanuMM obnactamun. 3a cyeT UCNonb30BaHMA 3anaca TeEXHUYECKMX
NMOHSATUI U creymnarnbHbIX TEPMUHOB pacLLMpsAOTCS KOMMYHUKaTUBHbIE (*)yHKLI,I/IVI A3blka, yrny6n9|r0Tc9| BO3MOXHOCTHU
JIMHITBUCTUYECKOIro pa3BuUTunAa o6yt4arou.teroc9|.

Mpy 03HaKoOMNeHUK C NPaBUNaMM BbIMOMHEHNS TEXHUYECKUX U SKOHOMUYECKMX PacyeToB NPy NPOEKTUPOBAHNMN YCTPOWCTB U
NpaKTU4eCcKoM UCNONb30BaHUM TEX UMW UHbIX TEXHUYECKUX PELUEHWI LUKOMbHWUKM 3HAKOMSITCS C 0COBEHHOCTAMM
npaKkTU4eckoro NpuMeHeHns MmaTemaTtuku. OcBauBas NpueMbl NPOEKTUPOBAHUS 1 KOHCTPYMPOBaHUsi, pebsaTa npuobpeTtatoT
OMbIT CO34aHUs pearbHbIX U BUPTYyarbHbIX 4EMOHCTPALMOHHBIX MOAENEN.

MoaBeneHne utoroe paboTbl NPoxoauT B hopme 06LLECTBEHHON Npe3eHTaL MK (BbiICTaBka, COCTA3aHMe, KOHKYpC,
KOHdepeHuns 1 T.4.).

Onsa peann3auumn nporpammbl UCMOMNb3yoTcst 06pa3oBaTenbHbIE KOHCTPYKTOPLI hmpMbl Lego, koHcTpykTop LEGO
MINDSTORMS Education EV3. OH npegctaensieT cobon Habop KOHCTPYKTUBHBIX AeTarnewn, No3BonsaLwmx cobpatb
MHOIOYMUCIIEHHbIE BapuaHTbl MEXaHN3MOB, Habop AaTYMKOB, ABMraTeny u MMKpokomnetoTep EV3, koTophbiv ynpasnseT Bcen
NOCTPOEHHOM KOHCTpyKumen. C koHcTpykTopom LEGO MINDSTORMS Education EV3 nget Heobxoanmoe nporpammHoe
obecneyeHue.

MecTo Kypca «OCHOBbI pOGOTOTEXHMKN» B YH4EOHOM NnaHe LIKOSbI.

Pab6ouasi nporpamma kpyxka « OCHOBbI pO60TOTEXHUKM» Ha nNpumepe nnatgpopmbl LEGO MINDSTORMS Education EV3
cocTaBrieHa B COOTBETCTBUM € y4ebHbIM nnaHom KOpmuHckor COLU, dpununana MAQY LWuwknHckas COLL. YuebHbin kypc
«PoboToTexHuka» peanuayeTtcsi 3a cHeT BapMaTMBHOrO KOMNoHeHTa y4ebHoro nnaHa KOpmuHckon COL, domnmana MAOY
LWvwiknHckas COLL.

Ha peanusaumio y4e6Horo kypca «PoboToTexHMKa» UCMOMb3yeTCcs BPEMsi, OTBEAEHHOE HAa BHEYPOUHYIO AeATENbHOCTb.
dopma peanu3aumm kypca no BbIOOPY - KPY>KOK.

O6wun o6bem yyebHoro Bpemenun 34 y4ebHblii Yac (0aMH Yac B Hegento).

1. Yye6GHo-TemaTUuyecKoe NNaHMpoBaHUe

Ne HaumeHoBaHue pa3genoB u Tem Bcero Buabi kKoHTpons
YacoB
1 |BBeneHve B po6OTOTEXHUKY 2
2 |3HakomcTBO ¢ po6otamu LEGO MINDSTORMS 4
EV3 EDU.
3 |Oatunkn LEGO n nx napameTpbl. 6 MpoBepoyHas pabota
4 | OCHOBbI NPOrpPaMMMPOBAHNSA N KOMMBLIOTEPHON 9 MpoBepoyHas pabota
TIOTUKK
5 |Mpaktukym no c6opke poboTU3MPOBaAHHBLIX CUCTEM 8 MpakTuyeckas pabota
6 | TBOp4eckue NpPoekTHblE PaboThl 1 COPEBHOBAHNUS 5 CopeBHoBaHUs Moaenen
poboToB. [Npe3eHTauuns
rpynnoBbIX MPOEKTOB
BCEIo 34

ﬂnaHMpyeMble pe3ynbTaTbl OCBOEHUA Kypca BHeypquoﬁ AeATeNbHOCTU



B xoge n3yvyeHuna Kypca CbOpMMpyIOTCﬂ 1 nNony4yaroT pasButme MetTanpeamMeTHble Pe3yrbTaTthl, Takne Kak:

®  yMeHVe CaMOCTOSITENbHO MMaHNPOBATL MyTW OOCTWKEHUS Lienel, B TOM YUCTe anbTepHaTUBHbIE, OCO3HAHHO
BblOMpaTh Hambonee adheKTNBHBbIE CNOCODLI peLleHns y4eOHbIX 1 No3HaBaTeNbHbIX 3a4ay;

L4 yMeHue oueHnBaTb NpaBUIibHOCTb BbIMNOJTHEHUA yqe6H017| 3agayun, cobCTBEHHbIE BO3MOXHOCTU ee pelleHns;

L4 YMEHWe co3paBaTb, NPUMEHATb U npeoGpasosblsaTb 3HaKu 1 CUMBOIbI, MOAENN U CXeMbl OANA peLleHna y‘-leGHbIX
M No3HaBaTesibHbIX 3a4au;

e  BnageHue OCHOBaMM CaMOKOHTPOS, CAMOOLEHKN, MPUHATUS PELLEHUIA U OCYLLLECTBMNEHMS OCO3HAHHOTO Bblibopa B
y4ebHOIM 1 No3HaBaTenbHON AeATENbHOCTY;

L4 YMEHUe OpraHmn3oBbIiBaTb yqeGHoe COTPYyAHUYECTBO U COBMECTHYHIO eATENIbHOCTb C y4YnTenem n CBepCTHUKaMu,
paGOTaTb nHgmBuagyanbHoO 1 B rpynne; Haxogutb obuee peLlieHne n paspellaTtb KOH(bJ'IMKTbI Ha OCHOBE
COrnacoBaHusi NO3MLUA 1 y4yeTa UHTepecCoB; q)OpMyﬂMpOBaTb, apryMmeHTupoBaTb U OTCTanBaTb CBOE MHEHUE;

e  hbopMUpOBaHME M Pa3BUTNE KOMMETEHTHOCTM B 06MACTM MCNOMNb30BaHUSE MHEOPMALMOHHO-KOMMYHUKALMOHHbBIX
TexHonorun (aanee NKT-komneteHuun).

JINYHOCTHbIE pe3ynbTaThbl, Takue Kak:

e  dopmmnpoBaHMe OTBETCTBEHHOIO OTHOLUEHNS K Y4EHUIO, FOTOBHOCTM M CNOCOBHOCTH 0ByyaroLumxcs K
camMopasBMUTUIO 1 caMoobpasoBaHWI0 HA OCHOBE MOTMBALMK K 0By4eHUo N MO3HaHWI0, 0CO3HaHHOMY BblGopy 1
NOCTPOEHMIO AanbHENLIEN UHAMBMOYaNbHOW TpaekTopum obpasoBaHms Ha 6a3e OPUEHTUPOBKN B MUpPe
npodeccuin u NpodeccnoHanbHbIX NPEANnoYTEHNA, C Y4ETOM YCTONYMBBLIX MO3HABATENbHbLIX MHTEPECOB, a Takke
Ha ocHoBe (POPMUPOBaHNS YBaXUTENBHOTO OTHOLLEHWS K TPYAY, Pa3BUTMA OMbiTa y4acTus B COLMAnbsHO
3Ha4YMMoOM TpyAae;

L4 CbOpMMpOBaHMe KOMMyHVIKaTI/IBHOIZ KOMMETEHTHOCTM B OOLLEHUN 1 COoTpyaHun4yecTBe CO CBEPCTHUKaMU, OeTbMU
cTapwiero n mnaaliero so3pacta, B3poCribiMU B npoLecce 06pasoBaTean017|, 06LLeCcTBEHHO MONe3HON, yqe6Ho-
ncenegoBaTenbCKon, TBOPYECKOW 1 Opyrux BnaoB OeATeNlbHOCTU.

MNpeameTHble pesynbTaThl: (OPMUPOBAHME HABLIKOB M YMEHW 6e30MacHoro 1 LenecoobpasHoro noeeaeHus npu paéote ¢
KOMMbIOTEPHBLIMI MpOrpammamu 1 B MIHTepHeTe.

B pe3synbTate U3yyeHUA Kypca yyawmecs AOMKHbI:
3HaTb/NOHUMATb
1. porb 1 MeCTO POGOTOTEXHUKM B XKU3HU COBPEMEHHOIO 0BLLECTBA;
2. OCHOBHblE CBELEHME U3 UCTOPUN Pa3BUTUS POBOTOTEXHMKN B Poccum n Mupe;

3. OCHOBHbIX MOHATUS POBOTOTEXHMKM, OCHOBHbIE TEXHUYECKME TEPMUHBI, CBSI3aHHbIE C NMPOLeccamm
KOHCTPYMPOBaHWS 1 NMPOrpaMMUpoBaHns poGoToB;

npaeuna u Mmepbl 6e3onacHOCTY Npu paboTe ¢ 3EeKTPOUHCTPYMEHTaMU;
obLLee yCTPOMCTBO M NPUHLMNbLI 4eNCTBUSA pobOTOB;

OCHOBHbIE XapaKTEPUCTUKM OCHOBHbIX KNaccoB poOOTOB;

06LLYyH0 METOAMKY pacyeTa OCHOBHbIX KNHEMATUYECKUX CXEM;

NnopAAO0K OTbICKaHUA HeVICI'IpaBHOCTeVI B pa3fIYHbIX pOGOTI/IBVIpOBaHHbIX cucrTemax;
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MeTOAMKY NpoBepkM paGoToCNoCOBHOCTM OTAENbHLIX Y3MO0B 1 AeTaneil;
10. OCHOBBbI NOMYNAPHBIX SA3bIKOB MPOrPaMMUPOBaHUS;
11. npaBuna TexHWku GesonacHocTu npu paboTe B kabUHeTe OCHALLEHHBIM 3MeKTPoobopyAoBaHNEM;

12. OCHOBHbIE 3aKOHbI ANEKTPUYECKNX uenen, npasuna ©esonacHocTn npun pa60Te C 3NeKTpnyecknmun Lenamu,
OCHOBHblE PaaNO3NEKTPOHHbIE KOMMNOHEHTHI;

13. onpegeneHust pOGOTOTEXHNYECKOrO YCTPOCTBA, Hambornee pacnpocTpaHeHHbIe CUTYaLUmun, B KOTOPbIX
npuUMeHsoTCs poboThl;

14. vmMmeTb NpeacTaBneHnss 0 NepcrekTuBax pasBuTus pO6OTOTeXHMKM, OCHOBHbl€ KOMMOHEHTbLI NporpaMmMHbIX cpen;

15. OCHOBHble NPUHUUNbI KOMNbKTEPHOrO yrnpaBJieHUA, Ha3Ha4YeHne 1 NpuHLUnbI paﬁOTbI LBETOBOIO,
YNbTPa3BYyKOBOro gat4yumka, gatymka KacaHus, pasimmyHbIX NCMOJNTHUTENbHbIX yCTpOVICTB;

16. pasnuyHble cnocobbl nepenayvyn mMexaHu4eckoro BO34EeNcTBMSA, pasnun4yHble BUAbl Waccu, suabl U Ha3Ha4yeHne
MeXaHN4eCKMNX 3axXBaToOB,;

MeTb

1. cobupatb npocTenumne Mogenu ¢ ncnonb3oBaHuem EV3;



2. CaMOCTOSATENIbHO MPOEKTMPOBAaTL U CO6VIpaTb 13 rOTOBbIX AeTaneun MaHUNyNATOPbI U pO6OTOB pa3nn4yHoro
Ha3Ha4YeHu4;

3.  wncnonb3oBaTh Af1s NPOorpaMMUMpoBaHnsa MukpokomnbstoTep EV3 (nporpammupoBath Ha aucnnee EV3)

4. BnageTb OCHOBHbIMW HaBblkaMu paboThl B BU3yanbHOM cpeae NporpaMmmmnpoBaHusi, IporpaMMmMpoBaTh CoGpaHHble
KOHCTPYKLMW Mo 3afayn Ha4yanbHOro YPOBHS CIIOXKHOCTY;

5. paspabaTbiBaTb M 3anUCbIBaTb B BU3yarbHOW cpeae NporpaMMUpoBaHus TUMOBbIE ynpasneHus poboTom
6. Monb30BaTbCA KOMMbIOTEPOM, MPOrpaMMHbLIMU NMPOAYKTaMM1, HEOGXOAMMBIMU A 06YYEHNs Nporpamve;

7. nopbupaTb HeobxoaMMbIe AATUYMKM U UCNONHUTESbHbIE YCTPOCTBA, cobMpaTh NPOCTENLLNE YCTPOCTBA C OOAHUM
W HECKONMbKUMMW AaTymkaMm, cobupaTtb 1 OTRaxmBaTb KOHCTPYKLUM 6a30BbIX po6oToB

8. npaBunbHO BbIGUPATL BMA Nepeaaqn MexaHM4eckoro Bo3aencTBUs NS pasnuuHbIX TeXHUYECKUX CUTYaLIUIA,
cobupaTb AencTBytoLMe MOLENU POBOTOB, a Takke UX OCHOBHbIE Y3Ibl U CUCTEMBI

9. BECTM UHAMBMAYyanbHbIE U rPYNMNOBbIE UCCEeAoBaTENbCKNE paboThbI.
O6wme y4yeb6HbIE YMEHUS, HABbIKA U CNOCOOLI AeATENBbHOCTHU
Mo3HaBaTenbHas AeATEeNbLHOCTb

Mcnonb3oBaHne anga no3HaHus OKpy>arLero mmpa pasfimiyHbiX MeTo40B (Ha6nroneH|/|e, n3MmepeHue, onbiT, SKCNepuMeHT,
mMmoaenmpoBaHue u ,El,p) Onpe,qeneHme CTPYKTYpPbI obbekTa No3HaHWs!, MOUCK W BblAeNeHne 3HaYnMblX beHKLI,I/IOHaJ'IbeIX
CBS3e U OTHOLLEHWIN Mexay 4Yactamum uenoro. YMeHue pa3fnenaTb npouecchbl Ha 3Tanbl, 3BeHbA, BblAENIEHUEe XapaKTepHbIX
NPUYMHHO-CNEOCTBEHHbIX CBA3EN.

OnpegeneHune afiekBaTHbIX CNOCOGOB pelueHust y4ebHOoM 3aaa4un Ha OCHOBE 3aAaHHbIX anropuTMoB. KomBuHpoBaHue
M3BECTHbIX anropUTMOB AEATENLHOCTM B CUTYaUUsIX, He Mpeanonaraolwmx cTaHAapTHoe NPYMEHEHNE OOHOTO U3 HIX.

CpaBHeHme, conocTaerneHue, KJ'IaCCVICbVIKaLI,VIﬂ, paHxunpoBaHune 06bekToB Mo OAHOMY U HECKONbKUM npeanoXXeHHbIM
OCHOBaHWNAM, KpUTEPUAM. YMEHME pasnuyaTtb hakT, MHEHUE, [OKa3aTeNbCTBO, rmnoTesy, akcuomy.

MccnenoBaHne HECNOXHbIX NPaKTU4eCKnXx CMTyaLl,I/IVI, BblaBMXeHne I'Ipeﬂ,l'IOJ'IO)KeHVIVI, NOHUMaHVe HeobXoaNMOCTH UX
NPOBEPKN Ha NPaKTUKe. Mcnonb3oBanue NpakTn4ecknx n na6opaToprlx pa60T, HECJI0XKHbIX 3KCNepuMeHTOB AnA
JOoKasaTenbCTBa BblABUIraeMbIX NPEAMNONOXEHUI; onucaHme pe3ynbTaTtoB 3TUX pa60T.

TBopueckoe peLueHne yqe6Hb|x N NpakTU4yeCknx 3agayd: ymeHme MoTMBMpOBaHHO OTKa3bliBaTbCA OT 06pa3u,a, NCcKaTb
opurnHanbHble pelleHnA; CaMOCTOATESIbHOE BbINOJIHEHUE Pa3fTMYHbIX TBOPYECKNX paGOT; y4vyactue B I'IpOBKTHOIZ
0eATeNnbHOCTU.

MH(bOpMaLWIOHHO-KOMMyHVIKaTI/IBHaiI AeATeNbHOCTb

ApeksaTHOe BocnpuaTne yCTHOI7I pe4n n CNocoBHOCTbL nepeaaBsaTb cogepikaHue npocnyLlaHHOro TekCTta B CxxatoMm 1Unu
pa3BepHYyTOM BMAe B COOTBETCTBUKU C LieNblo yqe6Horo 3aaHu4.

Oco3HaHHOe Gernoe YTeHVe TEKCTOB PasnUYHbIX CTUIIEN U XaHPOB, NpoBeAeHVe MHOPMAaLIMOHHO-CMbICIIOBOrO aHanm3aa
TekcTa. Micnonb3oBaHWe pasnnyHbIX BUAOB UTEHUS (O3HAKOMMUTENBHOE, MPOCMOTPOBOE, MOMCKOBOE 1 Ap.).

BrnageHve MOHONOrMYECKOM 1 AuManorMiyeckor peybto. YMeHUe BCTynaTb B peyeBoe obLueHne, y4acTBoBaTh B Auarnore
(NoHMMaTb TOUKy 3peHust cobecefiHuKa, MpM3HaBaTh NPaBo Ha MHOE MHeHWe). Co3aaHne NMCbMEHHbIX BblCKa3blBaHWM,
afeKBaTHO nepeaaroLLMX NPOCAyLIAHHY U NPOYMTaHHY MHAOPMAaLMIO C 3alaHHOW CTEMNEHBIO CBEPHYTOCTU (KpaTKo,
BbIGOpPOYHO, NonHo). CocTaBneHue nnaxa, Te3ncoB, KoHcnekTa. MNprBeaeHne NpumepoBs, noabop apryMeHToB,
hopMynupoBaHue BbiBogoB. OTpaxeHue B YCTHOM U NUCbMEHHOW hopMe pe3ynbTaToB CBOEW AeATENbHOCTU.

YMeHue nepedpa3npoBatb MbiCrb (0OBACHATL «MHBIMK CrioBammn» ). Bblbop v ncnonb3oBaHne BblipasuTerbHbIX CpeacTs
A3bIKa 1 3HAKOBbIX CUCTEM (TEKCT, Tabnuua, cxema, ayanoBuayarbHbI PsSa U Ap.) B COOTBETCTBUM C KOMMYHUKaTUBHOW
3agadven, cepor u cutyaumei obLleHns.

Mcnonb3oBaHue Ans peLueHusi No3HaBaTeNbHbIX U KOMMYHUKATUBHBIX 3a4a4 PasfMyHbIX MCTOYHMKOB MHpopmaLumm,
BKIIOYAsA 3HUMKIONEAMH, crioBapu, MIHTepHeT-pecypckl 1 Apyrve 6asbl AaHHbIX.

PedonekcnBHasa geaTenbHOCTb

CamocTosTernbHas opraHusaums y4ebHo AeaTenbHOCTM (MocTaHoBKa Lienu, nnaHuposaHue, onpeaeneHve onTMMansHoro
COOTHOLLIEHMS! LieSnn U CPEACTB U A4p.). BrnageHue HaBblkamMy KOHTPOSIA U OLIEHKM CBOEWN AeATENbHOCTU, yMeHUeM
npeaBuaeTb BO3MOXHbIE MOCMEACTBUS CBOUX AACTBUMA. MOUCK U yCTpaHeHWe MPUUMH BO3HUKLLKX TPYAHOCTEN.
OueHuBaHne CBOUX y4eBHbIX OCTKEHUIA, MOBEAEHUS, YEepT CBOEN MTMYHOCTYM, CBOEro (oM3NYECKOro U 3MOLIMOHANBHOIO
cocTosHus. OcosHaHHOe ornpeaeneHne cdepbl CBOUX MHTEPECOB 1 BO3MoXHocTen. CobniogeHne HOpM nosefeHus B
OKpY)XatoLLein cpeae, Npasun 34opoBoro o6pasa KUsHM.

BrnageHve ymeHsiM1 COBMECTHOM AeATENbHOCTU: COrfacoBaHne 1 KoopauHaumMs AeATEeNbLHOCTM C APYrMu ee
yyacTHVUKaMK; 06bEKTUBHOE OLEHMBaHMe CBOEro BKNaja B pelleHne obLLyX 3a4ay KONMmnekTuBa; y4eT ocoGeHHOCTeh
pasfiMYHOro POSIEBOrO NMOBEAEHUS (NMAep, MOAYMHEHHbIN 1 4p.).

OueHVBaHne CBOEN AEATENBHOCTU C TOYKM 3peHNA HPpaBCTBEHHbIX, NPaBOBbIX HOPM, 3CTETUYECKNX LEeHHOCTEN.
Mcnonb3oBaHmne cBOMX npae u BbINOJTHEHNE CBOUX 0b6si3aHHOCTEN Kak rpaxgaHuHa, 4YneHa 06L|.l,eCTBa n yqeﬁHoro
KonnekTuea.

CopepxaHue nporpamMmmbi.



1. BBeaeHue B poGOTOTEXHUKY (2 Y)

Po6oTbl. Buabl po6oToB. 3HaveHne poboToB B XM3HU YernoBeka. OCHOBHbIE HanpaBreHNst NPUMEHeHNs po6oToB.
MckyccTBeHHbIN nHTennekT. MNpaBuna paboTbl ¢ KOHCTpykTopom LEGO

YnpasneHue pobotamu. Metoabl obeHns ¢ pobotom. Coctas koHcTpykTopa LEGO MINDSTORMS EV3. BusyanbHble
A3bIKM NPOrpamMMmpoBaHusi. Ix oCHOBHOe Ha3HaueHve 1 BO3MOXHOCTU. KomaHapl ynpaBneHus pobotamu. Cpega
nporpamMmM1MpoBaHunsi MOAYIs, OCHOBHbIE BIIOKU.

2. 3HakomcTBO ¢ po6otamu LEGO MINDSTORMS EV3 EDU. (4 4)

MpaBuna TexHukn 6esonacHocTu npu paboTte ¢ poboTamu-KoHCTpykTOopamu. MNpasuna obpalueHuns ¢ pobotamu. OCHOBHbIE
MexaHu4eckve AeTanu KOHCTpykTopa. VX Ha3BaHWe 1 HasHayeHue.

Mopaynb EV3. O630p, 3KkpaH, KHOMKM ynpaBneHus Moaynem, MHOUKaTop COCTOSAHMS, NOpThl. YCTaHOBKa 6aTtapen, cnocobbl
3KOHOMUK 3Heprumn. BrnioyeHne moagynsa EV3. 3anmck nporpammel 1 3anyck ee Ha BbinonHeHue. CepsomoTopbl EV3,
cpaBHeHne MoTopoB. MOLLHOCTb M TOYHOCTbL MOTOpa. MexaHnka MexaHn3MoB 1 MaluuH. Buabl coegmHeHn u nepegad u nx
cBoucTBa.

C6opka poboToB. Cbopka mogenu poboTa no MHCTPyKUmK. MNporpammmnpoBaHme ABUXEHUSA Biepes Mo NPsiMon TPaekTopuu.
PacueT uncna o6opoToB Koneca Ans NPOXoXAEHUst 3ajaHHOro PacCTOsHUS.

3. Datumku LEGO MINDSTORMS EV3 EDU 1 nx napameTpsbl. (6 4)

Oatumku. Jatumk kacaHusl. yCTpOVICTBO OaTyuka. npaKTI/IKyM. PelwueHve 3agad Ha OBWKEHME C MCNOMb30BaHWEM JaTuyuKa
KacaHu4.

OaTuuk uBeTa, pexvMbl paboTbl AaTuuka. PelleHne 3agay Ha OBUXKEHWE C UCMOMNb30BaHWEM AaTyuka LBeTa.
YnbTpa3BykoBOW AaTumk. PelueHne 3agay Ha ABWXEHME C UCMONb30BaHWEM AATYMKa PACCTOSHUS.
'mpockonuyeckunii gaTumk. MHpakpacHbIn AaTymK, peXUM NpUBNnmKeHus, pexmM masika.

MopgkntoyeHne 4aTYNKoB U MOTOPOB.

WHTtepdenc moaynsa EV3. Mpunoxennst mogyns. MNpeacrasnexHve nopta. YnpaBneHne MOTOPOM.
MpoBepoyHasi pabota Ne 1 no Teme «3HakomcTBO ¢ poboTamu LEGO MINDSTORMS».

4. OCHOBbI NPOrpPaMMMpPOBaHNUA U KOMNLIOTEPHOMN Noruku (9 4)

Cpepaa nporpammupoBaHus mogynsi. CosgaHue nporpammbl. YaaneHue 6nokoB. BeinonHeHne nporpammel. CoxpaHeHue u
OTKpbITE NporpamMmel.

CueTuuk kacaHuin. BetBneHue no gartymkam. MeTtoabl NpUHATUSA pelueHnid pobotom. Mogenu noBegeHus npu
pa3Hoobpa3sHbIX CUTyaLUsIX.

MporpammHoe obecneveHne EV3. Cpega LABVIEW. OcHoBHOe okHO. CBOMCTBA M CTPYKTypa npoekTa. PelleHne 3agay Ha
ABWXeHWe BOOb CTOPOH KBaapaTa. Vcnonb3oBaHue LMKIOB NpU peLleHnn 3a4a4d Ha ABUKEHME.

MporpammMHble 6MOKM 1 NanMTpbl NporpammupoBaHus. CTpaHuua annapaTHbIX cpeacTB. PenakTop KOHTeHTa.
MHCTpyMeHThI. YcTpaHeHne Henonafok. Mepesanyck moayns.

PelueHne 3agay Ha aBuxeHWe No kpueoi. Hezaencnumoe ynpaeneHve Motopamu. MoBOPOT Ha 3adaHHOE YMCHO rpagycoB.
PacueT yrna nosopora.

Vlcnonb3oBaHme HKHEro AaTtymka OCBELLEHHOCTU. PelueHre 3agay Ha OBUXKEHME C OCTAHOBKOW Ha YEPHOW JTIMHUN.
PelweHve 3apay Ha aBwxeHne BAoMb NuHMK. KannbpoBka AaTyvka OCBELLEHHOCTH.

npOFpaMMMpOBaHMG Monyne|7|. PelwweHve 3agay Ha npoxoXaeHme no noso 13 KNneTok. COpeBHOBaHVIe p060TOB Ha
TeCTOBOM none.

5. MpakTukym no c6opke po60TU3NPOBaAHHBLIX cUCTEM (8 4)

MamepeHue ocselueHHocTU. OnpeaeneHne LuBeToB. Pacno3HaBaHue LUBeTOB. Vicnonb3oBaHue KOHCTpyKTOpa Lego B
KayecTBe undpoBor nabopaTopun.

MamepeHue paccTosiHuii 40 06bekToB. CkaHMPOBaHWe MECTHOCTY.

Cuna. Nnevo cunbl. MoabeMHbI kpaH. CyeTunk 06opoToB. CKOPOCTh BpaLLeHusi ceppoMoTopa. MoLHOCTb. YnpaBneHve
po6OTOM C MOMOLLIbHO BHELLHUX BO3OENCTBUNA.

Peakuus poboTa Ha 3BYK, UBET, kacaHue. Tanmep.
[BWXeHVe Mo 3aMKHYTON TpaekTopun. PelleHne 3agay Ha KpUBONMHENHOE ABUXEHME.

KOHCprVIpOBaHI/Ie Moaenen pO60TOB AnAa peweHnda 3aaad ¢ UCnonb3oBaHMEM HECKOJIbKMX pa3HbIX BUOAOB JaTHYUKOB.
PelweHve 3agay Ha Bbixoa 13 J'Ia6I/IpMHTa. OrpaHquHHoe ABUXeHune.

MpoBepoyHas pabota Ne2 no teme «Buabl oBmxeHnii poboToB»
6. TBOpUeckue NpoeKTHbIe paboTbl U copeBHOBaHUA(6 4)

MpaBuna copeBHoBaHuii. PaboTa Hag npoekTamu «[BuxkeHne No 3agaHHoN TpaekTopuny, «KerenbpuHr». CopeBHOBaHME
po60TOB Ha TECTOBOM rone.



KoHcTpynpoBaHue cobcTBeHHOM Moaenu poboTa. MNporpammmnpoBaHme 1 UchbiTaHne cOBCTBEHHON Moaeny poboTa.
MopBeneHune utoros paboTsl yyawmxcs. MoaroToBka AOKNAA0B, NPE3EHTaLuiA, CTEHAOBLIX MaTeprarnoB A UTOroBoOM
KOHbepeHummn. 3aBepLUeHne co3gaHnsa Mmogenein poboToB AN UTOTOBOW BbICTaBKM.

DopMbl OpraHM3aumm y4eoHbIX 3aHATUN
®  YPOK-KOHCYnbTauus;
®  MPaKTUKyM;
®  YPOK-MPOEKT;
®  YPOK NPOBEPKM U KOPPEKLMN 3HAHWUI U YMEHUI.
®  BbLICTaBKa;

®  COpeBHOBaHVeE;

PaspaboTka kaxaoro npoekta peanuayetcs B (oOpMe BbINONHEHNSI KOHCTPYUPOBaHUS U NPOrpamMmMUpoBaH1st MOAENU
po6oTa Ans peLueHns NpeaoxXeHHoW 3aaayum

TEMATUYECKOE NNAHUPOBAHUE

5-6 knacc

Kon-
BO

0
pasgen Ne 3aHaTMA | Tema 3aHATUA yacoB

n/n

BBepeHne B po60TOTEXHUKY (2 4) 1 Po6oTbl. Buabl po6oToB. 3HayeHne poboToB B 1
XM3HM Yyenoseka. OCHOBHbIE HanpaBneHusi
npuMeHeHUst poboTOB.

Mpasuna paboTbl ¢ KOHCTpyKTOpoM LEGO

2 Ynpasnexve pobotamu. Metogbl o6LleHns ¢ 1
poboTom.

Coctas koHcTpykTopa LEGO MINDSTORMS EV3.
A3bIKM NPOrpaMMMpPOBaHUS.

Cpena nporpammmpoBaHnsi MOAYIsi, OCHOBHbIE
Onoku.

3HakomcTBO ¢ po6oTtamu LEGO 3 MpaBuna TexHwkn 6ezonacHocTu npu paboTe ¢ 1
MINDSTORMS EV3 EDU. (4 4) poboTamu-koHcTpykTOopamu. MNpaBuna obpalyeHus
¢ po6otamu. OCHOBHbIE MexaHW4eckue geTanm
KOHCTPYKTOpA U X Ha3HaveHue.

4 Mopgynb EV3. O630p, aKpaH, KHOMKK ynpaBneHusi 1
MoAyneM, UHOMKATOP COCTOSIHUS, MOPThI.
YcTaHoBka 6aTapein, cnocobbl S3KOHOMUN SHEPTUN.

BkntoueHne mogynst EV3. 3anuce nporpammbl 1
3anyck ee Ha BbINOMHEHue.

5 CepBomoTopbl EV3, cpaBHEHE MOTOPOB.
MoLuHoCTb 1 ToYHOCTL MOTOpa. MexaHuka
MEXaHM3MOB 1 MalvH. Bnabl coegmHennn n
nepegay u nx CBONCTBa.

6 C6opka mogenu poboTta no MHCTPYKLMU. 1
MporpaMmmupoBaHvie ABMXEHWS BNepes, no npsiMoi
TpaekTopun. PacuyeT yucna obopoToB Koneca Ans
NPOXOXAEHUS 3a1aHHOrO PacCTOSHUS.

Oatuuku LEGO MINDSTORMS EV3 EDU un 7 [atunk kacaHus. YCTPONCTBO gaTymka. 1

UXx napameTpbl. (6 4
P pet. (64) MpakTukym. PelleHne 3agay Ha ABUXKEHME C

ncnonb3oBaHMEM AaTHMKa KaCaHUA.

8 Hatumk uBeTa, pexumbl paboTbl gatunka. PeleHne 1
3afa4y Ha ABWKEHUE C UCMONb30BaHUEM AaTymKa

9 YnbTpa3BykoBon Aatymk. PelwleHne 3agay Ha 1
OBWXEHME C NCNONMb30BaHMEM AaTymKa PacCTOSHUS

10 "'Mpockonuyeckui gatymk. MiHdpakpacHbiin gaTyumk, 1




PEXMUM NPUBTIVKEHWS], PEXMM Masika.

11

MogxnioyeHne JaTynkoB 1 MOTOpPOB.

UHTepderic moayns EV3. MNpunoxeHna moayns.
lMpencTtasneHve nopTa. YnpaBneHne MOTOPOM.

12

MpoBepoyHas paboTta Ne 1 no Teme «3HaKOMCTBO C
po6otamu LEGO MINDSTORMS».

OCHOBbI NPOrpPaMMMpPoOBaHUA U
KOMNbIOTEPHOWN NOrukm (9 4)

13

Cpeaa nporpammupoBaHust Mogynsi. CosgaHve
nporpammbl.

YpaneHve 6nokoB. BeinonHeHne nporpammbi.
CoxpaHeHune 1 OTKpbITUE NporpaMmbl.

14

CueTunk kacaHuin. BeTBneHue no gatynkam.

MeToabl npuHATUS pewwexnn pobotom. Mogenum
noBeAeHUs Npu pa3HoobpasHbIX CUTyaLmsx.

15

lMporpammHoe o6ecneyeHne EV3. Cpeaa
LABVIEW.

OcHoBHoe 0kHO. CBOWCTBaA M CTPYKTypa MpoeKTa.

PeweHuve 3agay Ha ABWxeHWe BAOMb CTOPOH
KBagpara. VMcnonb3oBaHue LMKNoB npu peweHmn
3ajiady Ha OBWXeHue.

16

MporpaMMHble 6MOkU U NanUTpsI
nporpamMmmmpoBaHusi

CTpaHuua annapaTtHbIX CPeACTB
PepakTop koHTeHTa . IHCTpyMeHTI

YcTpaHeHue Henonaaok. Mepesanyck mogyns

17

PelueHune 3agay Ha ABUXKEHWE NO KPUBOW.
Heszaeucumoe ynpaeneHve Mmotopami. MoBopoT Ha
3afaHHoe Yucno rpagycos. PacuyeT yrna nosopora.

18

Vcnonb3oBaHWe HUXKHEro AaTymka OCBELLEHHOCTU.
PeweHuve 3agay Ha ABUXEHNE C OCTaHOBKOM Ha
YEpHOW NUHUN.

19

PelueHve 3apgay Ha ABWXeHWE BAOSb SIMHUM.
KanubpoBka gatyvka oCBEeLEHHOCTHU.

20

MporpammupoBaHve moayrnewn. PelweHne 3agad Ha
NPOXOXAEHME MO MOS0 U3 KINEeTOK

21

CopeBHoBaHue poboToB Ha TecToBOM norse. 3a4eT
BPEeMEeHU 1 KonnyecTBa OLIMBOoK

MpakTukymM no c6opke
po60TU3MpPOBaHHbLIX cucTeM (8 4)

22

M3mepeHune oceelleHHocTu. OnpeaeneHne LBETOB.
PacnosHaBaHue LBeToB.

Wcnonb3oBaHue KOHCTPYKTOpa B Ka4yecTBe

undposon naboparopuu.

23

M3amepeHune paccTosiHui 0O OO BHEKTOB.

CKaHI/IpOBaHI/Ie MECTHOCTM.

24

Cwuna. MNMne4yo cunbl. MNMogbeMHbIn KpaH. CyeTumk

06opoToB. CKOPOCTb BpalleHUs CEPBOMOTOpA.
MouHoCTb.

25

YnpasneHne po6oToM C MOMOLLbHO BHELLHUX
BO34ENCTBUN.

Peakuus poboTa Ha 3ByK, LiBET, kKacaHue. Tanmep.

26

[BwxeHre No 3amMmKHyTOW TpaekTopun. PelueHne
3a4a4 Ha KPUBONMHENHOE OBMKEHNE.

27

KoHcTpynpoBaHue mogener poboToB Ans peLleHns
3a7iay C UCMOMb30BaHWEM HECKOMNbKMX pasHbIX
BWAOB OATYMKOB.




28 PelueHne 3agay Ha Bbixog 13 nabupuHTa.
OrpaHunyeHHoe
OBWXeHue.
29 MpoBepoyHasa pabota Ne2 no Teme «Bugpl
OBWXEHUI poboTOBY
TBOpYecKne NpoeKTHbIe paboTbl U 30 Pa6ota Hag npoekTtamu «[iBxeHve no 3agaHHom
copeBHOBaHUsA(5 4) TpaekTopumny,
«KerenbpuHry. [paBuna copeBHOBaHWN.
31 CopeBHoBaHue pob0OTOB Ha TeCTOBOM norne. 3avet
BPEMEHN 1 KONnyecTsa owmnbok
32 KoHcTpyupoBaHue cobcTBeHHOM mogenu poboTa
33 MporpammupoBaHWe 1 UcnbiTaHue CO6CTBEHHOMN
Mogenu pobora.
34 MpeseHTaumn n 3awmta npoekta «Mon

YHUKanbHbIN po6oT»




