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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma kpyxka «PoOGoTtorexnuka» Ha ocHoBe Tuiargopmbel LEGO MINDSTORMS
Education EV3 c¢ wucnons3oBanuem aBropckoil mporpammbl JLIO. Oscsuunxkas, [I.H.
OBcsaunknit, A.JI. OBcsaunkuii «Kypce nporpammupoBanusi pobora EV3 B cpeme Lego
Mindstorms EV3». HanpaBieHHOCTb — HAyYHO-TEXHUYECKASL.

Opnot u3 BaxHBIX HpobiieM B Poccuu sBidroTcs €€ HemocTarodyHass 00eCHedYeHHOCTb
WH)KEHEPHBIMU KaJpaMu U HHU3KUH CTaTyc WHXEHEepHOro oOpaszoBaHus. Ceiiyac HEOOXOIMMO
BECTH MOIyJsApu3aluio npodeccun nHxkeHepa. MIHTeHCUBHOE UCIOIB30BaHUE POOOTOB B OBITY,
Ha TPOW3BOJACTBE W TMoyie 00s Tpedyer, uTOOBI MOJIB30BATENH OOJIAAAd COBPEMEHHBIMHU
3HaHUAMU B O0JIaCTH YIpaBieHHUs poOOTaMH, YTO IO3BOJMT pa3BUBATh HOBBIE, YMHBIE,
Oe3omacHble U Ooyiee MPOJABUHYTHIE aBTOMATHU3UPOBAaHHBIE cucTeMbl. Heo0XoauMo mpuBHBATH
MHTEpEeC yyamuxcs K 001acTu poOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CHCTEM.

Taxoke naHHas HporpaMMa JacT BO3MOXHOCTh HIKOJIBHHMKAM 3aKPENUTh W NMPUMEHUTh Ha
NpaKTHUKE TMOJY4YeHHbIE 3HaHWs [0 TakKUM JUCLUUIUIMHAM, Kak MaTemaruka, (u3uka,
uHpopMmaTuka, TexHoNorus. Ha 3aHATHAX 1O TEXHUYECKOMY TBOPYECTBY YdallHecs
COIPUKACAIOTCA CO CMEKHBIMU 00pa3oBaTeIbHBIMU 00JIACTSMU. 3a CYET MCIOJIb30BAHUA 3araca
TEXHUUYECKUX MOHATUN U CHEIUAIbHBIX TEPMHUHOB PACIIUPSIIOTCS KOMMYHHKATUBHBbIC (DYHKIIUU
S3bIKA, YIITYOJSIOTCS. BO3MOXKHOCTH JIMHTBUCTHYECKOTO pa3BUTHSl oOydaromierocs. JlaHHas
porpaMma IMO3BOJISIET CO3/1aTh YHUKAIbHYIO 00pa3oBaTeNbHYIO Cpely, KOTopas CIOCOOCTBYET
Pa3BUTHIO MHXKEHEPHOT'O, KOHCTPYKTOPCKOTO MbInuieHus. B mpomecce paborst ¢ LEGO EV3
VUEHUKH TPUOOPETAIOT OMNBIT pEIIeHHS Kak THUIOBBIX, TaK W HEHMAOJOHHBIX 3a7ad 1o
KOHCTPYHPOBAHHIO, TPOTPaMMHUpPOBaHUIO, cOOpy naHHbIX. Kpome Toro, pabora B KoMaHze
croco6cTByeT (POPMHUPOBAHUIO YMEHUSI B3aUMOJICHCTBOBATh C COyUYEHUKAMHU, (OPMYITHUPOBATH,
aHAJTM3UPOBATh, KPUTUYECKH OIICHUBATh, OTCTAUBATh CBOM UJICH.

Hean:

Pa3BuTne nHTEpECa MIKOJILHUKOB K TEXHUKE U TEXHHYECKOMY TBOPUYECTBY.

3amaun:

1. Tlo3HakoMUTH co cpenor mporpammupoBanus EV3;

2. IlpoexTupoBanue poOOTOB U MPOrPaMMHUPOBAHUE UX JICHCTBUM;

3. BrBUTH U pa3BUTH NMPHUPOHBIE 33IaTKA M CIIOCOOHOCTH AETEH, MOMOTAOINE JOCTHYb
ycriexa B TeXHHYEeCKOM TBOPUYECTBE;

4. Pacmmpenue 06JacTi 3HaHUH 0 podeccusix;

5. YMeHHe yuyeHMKOB paboTaTh B rpymax.

st peanuzauy mporpaMMbl UCTIONIB3YIOTCSI 00pa3oBaTeIbHbIE KOHCTPYKTOPHI hupmbl Lego,
koHcTpyktop LEGO MINDSTORMS Education EV3. On mnpencramsier coboii Habop
KOHCTPYKTUBHBIX JI€TaJICH, O3BOJSIOMNUX cOOpaTh MHOTOYHCIICHHBIE BapHAHTHI MEXaHU3MOB,
Ha0oOp JaTUYMKOB, ABUraTeIN U MUKpokommbioTep EV3, koTophlil ynpasiser Bcel MOCTpPOEHHON
koHctpyknueit. C koncrpykropom LEGO MINDSTORMS Education EV3 uzner neobxoaumoe
nporpaMMHoOe oOecrieueHue.

LEGO EV3 o6ecneunBaer MpocTOTy MpU COOpPKE HAYAJIbHBIX MOJEIEH, YTO MO3BOJSET
yYEHHKaM MOJY4YUTh pPe3ylbTaT B Mpeienax OJHOro 3aHATHA. M mpu 3TOM BO3MOXHOCTH B
U3MEHEHHH MOJEJeH W MPOrpaMM — OYEHb IMUPOKWE, W TAKOW IOAXOJ IMO3BOJISET YYaIIUMCS
YCIIOXKHSTh MOJIENb U IIPOTPaMMy, TPOSIBIIATE CAMOCTOSITEIbHOCTh B U3YYEHUHU TEMBI.

IIporpamMma npeaHa3HadeHa i IeTed 5 Kiacca.

Cpok peanuzannu — 1 rog

PacnpenesieHue 4yacoB Ha y4eOHbIi Iroj:

KonuuecTBo yacoB - 72

KonmuecTBo yaeOHBIX Henelb - 36

KonngecTBo yacoB B Heaeno —2

IliaHupyeMblii pe3yJibTaT:

CtuMynMpoBaTh MOTHMBALMIO YYALIUXCS K IOJNyYEHHIO 3HaHUM, momorath (OpMHpPOBATH
TBOPYECKYIO JINYHOCTD.




CnocoOcTBOBaTh Pa3BUTUIO MHTEpeEca K TEXHHUKE, KOHCTPYHPOBAHHIO, TPOrPaMMHUPOBAHHUIO,
BBICOKHM TE€XHOJIOTUSIM, (JOPMUPOBATH HABBIKU KOJJICKTUBHOTO TPY/A.

CdopmupoBaTh HaBBIKM KOHCTPYUPOBAHHUS U IPOrPaMMHUPOBaHUsI POOOTOB.

CdopmupoBaTh MOTHBAIIMIO K OCO3HAHHOMY BBIOOPY WHKCHEPHOW HAMPaBICHHOCTH
oOyueHus B JalibHEHIIIEM.

IonBeneHue UTOroB paboTHl MPOXOAUT B (opMe OOIIECTBEHHOH Mpe3eHTAllMH (BBICTABKa,
KOHKYpC). YuacTue B KOHKYpCcax TEXHMUYECKON HampaBlIEHHOCTH, OOMEH OMBITOM C JAPYyTUMHU
LIKOJIAMHU.

TemaTuueckoe IIAHUPOBaHUE

Ne HaumeHoBaHue pa3jiesioB U TeM Bcero Teopus
4acoB /mpakTHKa
1 |BBenenue B poOOTOTEXHUKY 2 2/0
2 |KoncrpyupoBanue 26 15/11
3 |[IporpammMupoBaHue 20 12/8
4 |IIpoekTHas AEATEIHHOCTh B MAJIBIX TPYIIIAX 22 12/10
BCET'O 70 41/29

OCHOBHOE COJAEPKAHUE

Beenenue (2 u.)

3HakoMcTBO ¢ MupoM Lego. Mcropus coznanus u pasButus kommnanuu Lego. Beenenue B
npenMer. M3yuenue MarepualbHON 4acTu Kypca.

Koncrpyuposanmue (26 u.)

WNHcTpykTtax no TexHuke Oe3zomacHocTu. COopka ombiTHONH Mogenu. KoncTtpyumpoBanue
MOJIMTOHA. 3HAKOMCTBO C IporpammupoBaHueM. Hamwmcanue npocreiliniero aiaroputMa U €ro
3anyck. [IpumeHnenne anropurMa u Mozenu Ha nosurose. IloBropenue usyuennoro. Paszsutue
MOJIeNU ¥ cOOpKa 0oJiee CI0KHBIX MOJIEIIEH.

IporpammupoBanue (204.)

Hcropus co3manus s3pika LabView. BusyanbHble s3bIKM TpoTrpamMMupoBaHUs Paznens
MPOrpaMMBbI, YPOBHU CIOXHOCTH. 3HakoMCcTBO ¢ RCX. MudpakpacHsiii nepenatuuk. [lepegaua
nporpaMMel. 3amyck nporpammbsl. KoMaH/ bl BU3yanbHOTO si3bIKa mporpaMMupoBanust LabView.
N3yuenne OkHa MHCTpyMeHTOB. M300pakeHue koMaHJ B MporpamMme M Ha cxeme. Pabota c
NUKTOTpaMMaMH, COEIMHEHHE KOMaHJ. 3HAaKOMCTBO C KOMaHIaMM: 3alyCTH MOTOpP BIEpEN;
BKJIIOYM JIAMITOUKY; *JIM; 3allyCTH MOTOp Hazaj; crom. OTpaboTka cocTaBieHHs HpocTeiIiei
IIPOrpaMMBI 110 11a0JIOHY, IEPEeIauy U 3aIlyCKa IPOrpaMMBl.

CocraBnenue nporpamMbl. COopka MoOJenu C HCHOJb30BaHHEM MoTopa. CocTaBieHHe
IporpaMMebl, mepenaya, JjeMoHcTpaius. COOpka MOJEIM C HCIOJIb30BAHUE JIAMIIOUYKH.
CocraBneHue nporpaMmsl, nepenada, JeMOHCTpanus. JInHelHas W LUKIMYecKas IporpaMmma.
CocraBneHre NOpOrpaMMbl C HCIOJB30BAHMEM MapaMEeTPOB, 3alMKIMBAHUE IPOTPaAMMBI.
3HaKOMCTBO C JaTYMKaMHU. YCIOBHE, YCIOBHBIA mepexoj. [latumk kacaHus (3HaKOMCTBO C
KOMaHJaMHU: K1 Ha)KaTo, XU 0TKATO, KOJIMYECTBO HakaTuit). JlaTunk ocsemeHHocTy (JlaTunk
OCBELICHHOCTH. BinsHMe IpeaMeTOB pa3HOro IBETa Ha IMOKa3aHMs JaTYMKa OCBEILEHHOCTH.
3HAKOMCTBO C KOMaHJaMU: JKJI1 TEMHEE, /11 CBETJIEE).

IIpoexTHast AesiTeILHOCTH B rpynnax (224.)

Pa3paboTka coOCTBEHHBIX MOjENEl B TPpyINax, MOATOTOBKA K MEPONPUSTUIM, CBA3aHHBIM C
JIET'O. BpipaGoTka 1 yTBEpX/JIE€HUE TEMBbI, B paMKaxX KOTOPOil OyJeT peaar30BhIBaTbCS MPOEKT.
KoHncTpynpoBanue mozenu, ee HmporpaMMHpOBaHME Tpymmoi paspaborunkoB. [IpezenTarus
Mozenel. BoictaBku. CopeBHOBaHUS.

DopMbI KOHTPOJIA

1. Tlpaktuueckue 3aHATHS

2. TBopueckne MpOeKTHI

[Ipu opraHuzanuM MPAaKTHYECKUX 3aHATUH M TBOPUYECKHX IMPOEKTOB (OPMUPYIOTCS Malible
TPYIIBI, cocTosmue u3 2-3 ydammxcs. JJis Kaxaoil Tpynmsl BeICIAETCS OTAEIbHOE pabouee
MECTO, COCTOSIIIEE U3 KOMIIBIOTEPA U KOHCTPYKTOPA.




[Ipeobnanaromieit GpopMoii TEKyIIEro KOHTPOJISI BBICTYMAET MPOBEpPKa PabOTOCTIOCOOHOCTH
pobora:

O  BBISICHEHHE TEXHHUYECKOH 3ajauu,

O  ONpeAcNICHUE IyTEN PEIEHUs] TEXHUYECKOU 3aauu

KonTponb ocymectsisiercss B (hopMe TBOPUECKHX MPOEKTOB, CAMOCTOSITENIbHOIN pa3paboTKu
pabor.

MeToabl 00y4eHus

1. Ilo3HaBarenbHbIN (BOCIIPUATHE, OCMBICIIEHHE M 3allOMUHAHHE YYallUMHCS HOBOTO
MaTepuaia C MPHUBJICYCHUEM HAONIOACHHUS TOTOBBIX MPHUMEPOB, MOJEIHUPOBAHUS, H3YyUCHUS
WJUTIOCTPALINI, BOCTIPUATHS, aHATU3a U 0000IIEHUSI MaTEPHAJIOB);

2. Metoa mpoekToB (IpH YCBOSGHHHM M TBOPYSCKOM IMPUMCHEHUHM HABBHIKOB U YMEHHUIl B
nporecce pa3paboTKu COOCTBEHHBIX MO/IEIICH)

3. KoutposbHblit MeTo (MpH BBISABICHUH Ka4eCTBA YCBOCHHUS 3HAHUI, HABBIKOB M YMEHHH U
UX KOPPEKIMS B IPOLIECCE BHINOIHEHMSI IPAKTUYECKUX 3a/1aHUI)

4. T'pynnoBas paboTa (KCIOJIb3yeTCS MPH COBMECTHOI cOOpke Mojeneil, a Takxke IMpu
pa3paboTKe NPOEKTOB)

@®opMbI OPraHM3aluu Y4eOHbIX 3aHATHI

e  YPOK-KOHCYNbTAIIUS;

e  MPAKTUKYM;

e  YPOK-TIPOEKT;

e  YPOK IPOBEPKH U KOPPEKLIUH 3HAHUN U YMEHHM.

e  BBICTABKa;

e  CMOTp.

Pa3paboTka Kaxkgoro mpoekTa peanau3yercs B (OpMe BBINOIHEHHsS KOHCTPYUPOBAaHUS U
IPOrpaMMHUPOBAHUS MOJIETH poOOTa JIIsl pELIeHUs [TPEATIOKEHHON 3a/1auH.

Y4eOHble MaTepUAaJIbL:

1. Habop xouctpykropoB LEGO MINDSTORMS Education EV3

2. IIporpammuoe obecneuenue LEGO

3. Marepuasi caiira http://www.prorobot.ru/lego.php

4. Cpencrsa peanuzanuu UKT matepuanos Ha ypoke (KOMIIBIOTEP, POEKTOP, SKPaH)

IIpumepHbIe TEMBI POEKTOB:

1. CopoextupyiTe W TOCTpOWTE aBTOHOMHOIO po0OTa, KOTOPBIH JBMXKETCS IO
MPABUJIBHOMY MHOTOYT'OJILHUKY U U3MEPSET PaCCTOSTHUE U CKOPOCTh

2. Crhpoektupyiite 1 MoCTpoiHTEe aBBTOHOMHOT'O po00Ta, KOTOPBI MOKET MEPEIBUTAThCS:

Ha paccrosHue | m

UCHOJb3Ys XOTs ObI OIUH MOTOP

UCIIOJIB3YS ISl IEPEBIKEHUS KoJleca

a TaK)Ke MOXKET 0TOOpakaTh Ha SKpaHe MPOiIeHHOE UM PACCTOSIHUE

CrpoekTHpyiTe U OCTPOHTE aBTOHOMHOT'O po00Ta, KOTOPBI MOXKET epeMelaTbes u:
BBIUUCIISTH CPEAHIOI0 CKOPOCTh

MOJKET 0TOOpakaTh Ha HIKPaHE CBOIO CPEJIHIOI0 CKOPOCTh

CrpoekTupyiTe 1 MoCTPOUTEe aBTOHOMHOTO POOOTa, KOTOPBIM MOXKET MEPEIBUTATHCS
Ha paccTossHHE He MeHee 30 cM

UCHOJB3Ys XOTS ObI OJTUH MOTOP

HE UCTOJb3Ysl IS epeABUKEHUSI KoJieca

5. ChopoektupyiiTe, IOCTPONTE U 3alporpaMMHpyHTe poOOTa, KOTOPHIM MOKET BUTaThCS
BBEPX IO KaK MOYKHO 00Jiee KPyTOMY YKIJIOHY.

6. Crhpoektupyiite, TIOCTpOWTE H  3alMporpaMMHpYHTe poOOTa, KOTOPBIH  MOXKET
HepeABUraTbCcs MO0 TPACKTOPHM, KOTOpas oOpa3yeT MOBTOPSAEMYIO T€OMETPUUYECKYIo (urypy
(HampuMep: TPeYroJIbHUK WIN KBaJpar).

7. CropoektupyiiTe Hu T1mocTtpoiiTe Oosiee yYMHOro poOOTa, KOTOpBIH pearupyer Ha
OKpYKarollyl0 00CTaHOBKY. 3amporpaMMUpYHTE €ro s HCIOJb30BaHUs IaTYMKOB IBETA,
KacaHusl, U YIbTPAa3BYKOBOI'O JAaTUMKA ISl BOCIIPUSTHS PAa3IMUHbBIX JAHHBIX.

...:b..p.)....


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

8. CrhpoekTupyiite, TOCTPOWTE W 3aMPOTPAMMHUPYHTE POOOTU3UPOBAHHOE CYIIIECTBO,
KOTOpPOE MOKET BOCIIPUHUMATH OKPYKAOIIYIO CPEly U pearupoBaTh CIEAYIOMUM 00pa3oMm:

®  U37aBaTh 3BYK;

® I OTOOpaXkaTh YTO-TMOO Ha FKpaHe Moayis EV3.

9. CopoektupyiiTe, MOCTpONTEe U 3amporpaMMUpyHTe pOOOTHU3MPOBAHHOE CYILECTBO,
KOTOPOE MOXKET:

®  YyBCTBOBATb OKPYXAIOIIYI0 0OCTaHOBKY;

®  pearupoBaTh JBHUKEHHUEM.

10. CaopoekTtupyiite, mnOCTpoiiTe U 3amporpaMMHUpyiTe pOOOTU3UPOBAHHOE CYILIECTBO,
KOTOPOE MOXKET:

e  BOCIPHUHHUMATH YCIIOBHUS CBETa U TEMHOTHI B OKpY>KaroIeil 00CTaHOBKE;

e  pearupoBaTh Ha KaXKI0€ yCIOBHUE PA3TUUYHBIM MOBEICHUEM

[Ipe3eHTanus rpynmnoBoro MpoeKTa

[Ipouecc BBIMONHEHHUS WTOTOBOM pabOTHl 3aBepuIaeTcs MPOLEAYypOMl  Mpe3eHTaluu
JeMCTBYIOIIEro podoTa.

[Ipe3eHTanMsi COMPOBOXIACTCS  JIEMOHCTpAIMEH  JEeHCTBYIOMIEH Mojenu pobora |
npencTaBisier coboil ycTHoe cooOmeHue (Ha 5-7 MHH.), BKJIIOYAIONIEe B CeOsl CIICTYIOIIYIO
uHpopMaInuo:

- TeMa ¥ 000CHOBaHHE AKTYAIBHOCTH IPOCKTA;

- LIeJIb U 3a/1a4¥ IPOSKTHUPOBAHMUS;

- OTaNbl U KpaTKas XapaKkTEePHUCTHUKA IMPOCKTHOH JIeATEIPHOCTH Ha KaXKIOM U3 ITaIlOB.

OrneHuBaHue BBITYCKHOM pabOThI OCYILECTBISETCS MO pe3yibTaTaM Mpe3eHTalud podoTa Ha
OCHOBE OIPEICIICHHBIX KPUTEPHEB.

B pe3yJsibTaTe n3yueHus Kypca yqauuecst 10JKHbI:

3HATH/IIOHUMAThH

1. ponb 1 MecTO pOOOTOTEXHHUKH B )KH3HU COBPEMEHHOTO OOIIECTBA,

2. OCHOBHBIE CBEICHHE U3 UCTOPUU pa3BUTHs poOOTOTEeXHUKH B Poccuu u mupe;

3. OCHOBHBIX IOHSTHS POOOTOTEXHHKH, OCHOBHBIC TEXHHUYECKHE TEPMHUHBI, CBSI3aHHBIC C
poleccaMy KOHCTPYUPOBAHUS U TPOrPaMMHUPOBaHUS POOOTOB;

4. mnpaBuia U Mepbl 6E30MACHOCTH NP pabOTe C IIEKTPOUHCTPYMEHTAMH;
o01iee yCTpOMCTBO U MPUHIIHUIIBI IEHCTBHUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

OOIIYI0 METOJIMKY pacyeTa OCHOBHBIX KHHEMATUYECKUX CXEM;

MOPSIJTIOK OTHICKAHUS HEHCIIPABHOCTEH B PA3IMYHBIX POOOTH3NPOBAHHBIX CUCTEMAX;
METOJIMKY MPOBEPKHU pabOTOCTIOCOOHOCTH OTAETBHBIX Y3JIOB U JIeTaleH;

10 OCHOBBI ITONYJISIPHBIX SI3BIKOB IMTPOTrPAMMHUPOBAHHSI,

11. mpaBuna TeXHUKH O€30MACHOCTH TMpH paboTe B KaOMHETE  OCHAIICHHBIM
AIEKTPOOOOPYIOBAHHEM;

12. oCHOBHBIE 3aKOHBI JJIEKTPUYECKHX ILIeMel, MpaBuia OE30MacHOCTH Tpu padore ¢
IEKTPUICCKUMHU TICTISIMH, OCHOBHBIC PaIHOICKTPOHHBIE KOMITOHEHTHI;

13. ompenenenus poOOTOTEXHHMUECKOTO  YCTPOWCTBa, Hamboiee pacmpoCTpaHEHHBIE
CUTYaIliH, B KOTOPBIX MPUMEHSIOTCS POOOTHI;

14. uMeTe, TpENCTaBICHHUS O TEPCIEKTUBAX PA3BUTUS POOOTOTEXHUKH, OCHOBHBIC
KOMITOHEHTHI IIPOTPAMMHBIX CPET;

15. oCHOBHBIE MPUHIUIBI KOMIBIOTEPHOTO YIpPaBIEHUs, Ha3HAUEHUE U MPHUHIIUIIBI PabOThI
I[BETOBOTO, YJIbTPAa3BYKOBOTO JIaTUHMKA, JaTUYWKa KacaHWs, pPa3IMYHbIX HCIIOJTHHTEIHHBIX
YCTPOMCTB;

16. paznudHBIC CIIOCOOBI MEepeaadd MEXaHHUECKOTO BO3JCHCTBUS, Pa3IMIHBIC BUIBI IIACCH,
BUJIbl 1 HA3HAYCHHE MEXAaHUUYECKUX 3aXBATOB;

YMeETh

1. cobupath mpocreiilme MOAeNnu ¢ ucnoib3oBanuem EV3;

2. CaMOCTOSTEIPHO MPOEKTUPOBATh W COOMPATh M3 TOTOBBIX JCTAJICH MAHHITYJIATOPHI H
pPOOOTOB PA3IMYHOTO HA3HAYCHUS;

©CoNo O



3. HUCIonb30BaTh I MpOorpaMMUpoBaHus MUKpokommbioTep EV3 (mporpammmpoBath Ha
nucruiee EV3)

4. BnageTh OCHOBHBIMH HaBbIKaMH paOOThl B BU3YAJIIbHOM cpele NpOorpaMMHpOBaHMUS,
MPOrPaMMHUPOBATh COOpaHHBIC KOHCTPYKIIUH TI0]] 33/1a4U HAUYAIHHOTO YPOBHS CIOXKHOCTH;

5. paspabarbiBaTh M 3alMCHIBaTh B BU3YAIbHOW Cpelle NPOrpaMMHUPOBAHHUS THIIOBBIE
yIpaBieHus: poooTom

6. MONb30BaThCS KOMIBIOTEPOM, MPOTPAMMHBIMU MPOAYKTAMU, HEOOXOTUMBIMHU  JUIS
00y4eHusl IporpaMMme;

7. mnopbupaThb HeOOXOAMMbIE MJATYUKU U HCIOJHUTEIbHBIE YCTPOWCTBA, COOUpPATh
MPOCTEHIINE yCTPOWCTBA C OJHUM WM HECKOJIBKMMH JaT4YMKaMH, COOMpaTh M OTJIAXKUBATH
KOHCTPYKIIUU 0a30BBIX pOOOTOB

8. mpaBWIBHO BBHIOMPATH BUJ MEpPEIaYd MEXaHHYECKOTO BO3JCUCTBUS [UIS PA3IAYHBIX
TEXHUUYECKUX CUTYaluil, COOMpaTh NEHCTBYIONIME MOJIETH POOOTOB, a TAKXKE UX OCHOBHBIE Y3JIbI
U CUCTEMBI

9. BecTu MHAMBUAYAIbHbBIE U TPYIIIOBBIE UCCIIEAOBATEILCKHE PAOOTHI.

OO0urue yyeOHbIe YMEHHS, HABBIKH M CTIOCO0OBI 1eATEIbHOCTH

Ilo3HaBaTenbHAasI 1eATEJIbHOCTD

Hcnonp3oBaHue Uisi TMO3HAHMSI OKPYKAIOIIETO0 MHpa Pa3IMYHBIX METOAOB (HalOItoleHue,
WU3MEpPEHHE, OIbBIT, IKCIEPUMEHT, MOJACIUpOBaHue U ap.). OmpenereHue CTPYKTYpbl O0ObEKTa
MO3HAHMS, MOUCK U BBIIEICHHE 3HAUYMMBIX (YHKIMOHAIBHBIX CBSI3€H W OTHOIICHUH MEXIY
YacTSIMHU 1IEJIOTO. YMEHUE pa3/elisiTh MPOIECChl Ha ATarbl, 3B€HbS; BBIICICHUE XapaKTEPHBIX
MPUYMHHO-CJIEACTBEHHBIX CBS3EH.

Omnpenenenne aneKBaTHBIX CIIOCOOOB pelIeHUs y4eOHOH 3aauydM Ha OCHOBE 3aJaHHBIX
anroputMoB. KoMOMHHMpOBaHHE W3BECTHBIX AalTOPUTMOB JEATEILHOCTH B CHUTyallUsiX, HE
MPEANOJIATaloINX CTaHIAPTHOE MPUMEHEHHUE OJHOTO U3 HUX.

CpaBHeHHE, COIMOCTaBJICHUE, KiAacCU(UKAlLUs, PAH)KUPOBAHHE OOBEKTOB IO OJHOMY WIU
HECKOJIBKUM TPEJIOKEHHBIM OCHOBAaHUSAM, KPUTCPUSM. YMEHHE pa3inyaTh (akT, MHEHUE,
JI0Ka3aTelIbCTBO, TUIIOTE3Y, AaKCHOMY.

WccnenoBanne HECTOXKHBIX MPAKTHUECKUX CHUTYallMi, BBIABMKEHUE TMPEIINOJIONKECHUH,
MOHMMAaHUE HEOOXOAMMOCTH HX MPOBEPKH Ha MpakTuke. lcronap3oBaHHWE NPAKTHUUECKUX U
mabopaTOpHBIX PabOT, HECIOXKHBIX JKCIIEPUMEHTOB ISl JIOKA3aTEeNIbCTBA BBIJIBUTAEMBIX
MPEMOJIOKEHUI; OTICaHNEe PE3YIbTATOB ATUX PaboT.

TBopueckoe pemieHne Y4YeOHBIX U TMPAKTUYECKHX 3a7a4: YMEHHE MOTHBHUPOBAHHO
OTKa3bIBaThCs OT OOpaslla, MCKATh OPUTHHAIIBHBIE PEIICHHUS; CaMOCTOSTENbHOE BBIMOJTHEHUE
Pa3IMYHBIX TBOPUYECKUX pabOT; ydacTHE B IPOCKTHOU JIEATETLHOCTH.

NHpopMaAMOHHO-KOMMYHUKATUBHASA 1eITEJIbHOCTH

AJlleKBaTHOE BOCHPHUITHE YCTHOM peYd H CIHOCOOHOCTH TIEpelaBaTh COJEpKaHUE
MPOCITYIIIAHHOTO TEKCTa B CXKATOM WJIM Pa3BEPHYTOM BHJIE B COOTBETCTBUU C IENbIO y4eOHOTO
3a/laHusl.

Oco3HanHoe Oeryioe 4YTEHHE TEKCTOB pA3NUYHBIX CTUJIEH U IKAHPOB, IMPOBEICHUE
WH()OPMAIMOHHO-CMBICTIOBOTO aHaiu3a TeKcTa. Vcrmonb3oBaHWE pa3IWYHBIX BHUIOB UTEHUS
(03HaKOMHUTEIBHOE, TPOCMOTPOBOE, IIOMCKOBOE U Jp.).

Brmagenue MOHOJIOTMYECKOW W JHATIOTMYECKOW peYblk. YMEHHE BCTYNATh B PEYEBOE
oOIm1eHne, yqacTBOBaTh B Auaiore (MOHUMAaTh TOUKY 3pEHHs coOeceIHrKa, TPU3HABaTh IPaBoO Ha
nHoe wmHeHue). Co3maHMe THUCHMEHHBIX — BBICKA3bIBAHHM, aJIEKBATHO  MEPEIAIOIINX
MPOCITYIIAHHYI0 U TMPOYUTAHHYIO WH(POPMAIUIO C 3aJaHHOW CTETIeHBbIO CBEPHYTOCTH (KpaTKo,
BBIOOPOYHO, TTOJTHO). CocTaBieHue TIaHa, TE3UCOB, KOHCTeKTa. [[puBenenne npumMepos, mo100p
apryMeHToB, (opMynupoBaHue BBIBOAOB. OTpakeHME€ B YCTHOW WM MHUCHMEHHOUW Qopme
pPE3YJIBTATOB CBOEH JEATEIILHOCTH.

YmMmenue nepedpazupoBath MBICIH (0OBICHATh «MHBIMU CIIOBaMU»). BeIOOp U UCHonb30BaHUE
BBIPA3UTEIBHBIX CPEJICTB SI3bIKAa U 3HAKOBBIX CUCTEM (TEKCT, TaOIuUIa, CXeMa, ayIMOBU3yaTbHBIN
PSA U Jp.) B COOTBETCTBUM C KOMMYHUKATUBHOU 3a7jaueit, cepoil u cuTyanuein o0meHus.



Hcnonp3oBaHue [UIsl PEIICHUS ITO3HABAaTENbHBIX M KOMMYHHMKATHBHBIX 33Ja4 Pa3IMYHBIX
UCTOYHUKOB HMH(pOpMAIMK, BKJIIOYAs SHIMKIONEINH, CIoBapH, MHTepHET-pecypchl U JIpyrue
0a3bl JaHHBIX.

PeduiexkcuBHas 1eATEILHOCTH

CamocrosTenbHas opraHu3anus y4eOHOH AeATelbHOCTH (IIOCTAaHOBKA LIENH, IUIAHUPOBAHUE,
OIpE/ICNICHUE ONTUMAIBHOIO COOTHOLIEHMS LEIM M CPEeAcTB U Ap.). BnaneHue HaBbikamu
KOHTPOJISI M OLICHKM CBOEH [EATENbHOCTH, YMEHHUEM IIPEABUAETH BO3MOXKHBIE ITOCIEICTBUS
cBoux aeictBuil. Ilonck m ycTpaHeHue NpUYMH BO3HUKIIUX TpyAHOCTEH. OLlEHMBaHUE CBOUX
y4eOHBIX JOCTH)KEHHH, MOBEIEHMs, 4YepT CBOEH JMYHOCTH, CBOEro (U3NYECKOTO MU
HAMOIMOHANBHOTO cocTostHuA. Oco3HaHHOE —ompeneneHne chepbl CBOMX HHTEPECOB U
Bo3MOXkHOCcTeH. CoOutoJileHMe HOPM IIOBEICHUS B OKpY’Kalolled cpene, MpaBUIl 30pOBOIO
o0pa3a >KU3HHU.

BnageHne yMEHHSMH COBMECTHOM  [JEATEIBHOCTH: COIVIACOBAHME W KOOPAMHALMSA
JEeSITeIbHOCTH C APYTUMH €€ Yy4YacTHUKaMH; OOBEKTHBHOE OIICHMBAaHHE CBOEro BKJIAZa B
peuieHre OOMIMX 3373y KOJUIEKTHBA; y4eT OCOOCHHOCTEH Ppa3jIMYHOrO POJIEBOrO IOBEACHUS
(JImaep, HOJUMHEHHBIN U Ap.).

OneHuBaHue CBOEH JCATEIBHOCTH C TOYKM 3PEHUs HPABCTBEHHBIX, IIPABOBBIX HOPM,
3CTETUYECKUX IIeHHOCTeH. Vcronp30BaHle CBOMX IIPaB U BHIMOJIHEHUE CBOUX 00S3aHHOCTEH Kak
IPaKJIaHUHA, YIeHa oOuiecTBa u yueOHOTO KOJUIEKTHBA.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Jlara Pazpen/ IIpeameTHbIe Buani
E Tema pe3yJabTaThl KOHTPOJIst
5 6 7 =
KJ1ace KJ1ace KJ1ace 3
BTOPHUK | MOHeIEJbHHK YyeTBepr 4
13.30-14.50 | 12.00-14.20 | 12.00-14.20
Tema 1. BBeienne B po00TOTEXHUKY (2 1)
07.09 06.09 02.09 1 | IIpaBuna pabGoThl C KOHCTPYKTOpOM | 3HaHHME TOHSATHS aIropuTtMa, ucnoiHurens | becena,
2 | LEGO. S3biku mporpaMMHPOBAHUS. | allTOPUTMA, CHUCTEMbI KOMAH]| HCIOJHHTENS | 3aueT Mo MpaBhiiaM
Cpena mporpammupoBanusi moayis, | (CKHN). Imets obmiee mpeacraBiieHue o cpene | paboTsl ¢
OCHOBHBIC OJIOKH. NPOrPaMMHUPOBAaHUSI  MOJYJS,  OCHOBHBIX | KOHCTPYKTOPOM
OJI0Kax. LEGO.
KoncTrpyuposanmue (26 4)
14.09 13.09 09.09 3 | [IpaBuj1a TEXHUKH 6€30MACHOCTH CrocoOHOCTP yUaluxcsi BOCIIPOU3BECTH becena
21.09 20.09 16.09 4 | mpu pa6oTte ¢ pod6oTamu- 3Tarbl COOPKU U OTBETUTH Ha BOIIPOCHI. 3aueT no npaBuiIaM
5 | koHcTpykTOpamMu. OcHOBHBIE TEeXHUKU
6 | MexaHHYeCcKHeE 1eTATN 0e3omacHOCTH
KOHCTPYKTOPAa U UX Ha3HA4YeHHe.
28.09 27.09 23.09 7 | Monyas EV3. YcTraHoBka 6arapeii, | YMeHue cocTaBuTh npocteifiryto nporpammy | becena,
05.10 4.10 30.09 8 | cmoco0bI IKOHOMHUHM YHEPTHH. 10 11a0JIOHY, COXPAHSTh U 3aITyCKaTh MPAKTUKYM
9 | Bkiaouenune moayas EV3. MpOrpaMmy Ha BBIIIOJTHEHUE
10
12.10 11.10 07.10 11 | OcHoBHBIE MeXaHNU3MBI 3HaHME ITapaMeTPOB MOTOpa U UX BIMsAHKE Ha | becena,
19.10 18.10 14.10 12 | koncTpykropa LEGO EV3. paboty monenu. iMeTs nipeacTaBiIeHHE O MPaKTUKYM
13 | CepBomoropsl EV3, cpaBHeHHe BUJIAX COCIMHEHH U mepeay.
14 | moTopoB. MOIIHOCTH U TOUHOCTH
MoTopa. MexaHnka MexaHu3MOB U
MaIlyH.
Buabl coenMHeHU M epeaay u ux
CBOJiCTBA.
26.10 25.10 21.10 15 | Coopka momeam po6ora mo | CIOCOOHOCTD ydaluxcsi BOCIIPOU3BECTH becena,
02.11 1.11 28.10 16 | mHCTPYKIHM. STanbl COOPKU M OTBETUTH Ha BOIPOCHI. MIPAKTUKYM




09.11 08.11 04.11 17 | IporpammupoBaHue JABUKEHUsI | YMEHHE BBIIOJIHUTH pacyeT yuciaa 000poToB
18 | Bmepen mo mpsiMoii TpaeKTOPHUH. KoJjieca JJIs TPOXOKICHHSI 3aIaHHOTO
19 | Pacuer uHcaa 000pOTOB KoJieca | PaCCTOSHHUS.
20 | n19 MPOXOKIEHHS]  3a/IAHHOTO
paccTosiHmsl.
16.11 15.11 11.11 21 | llpaktukyMm. Pemenume 3amay Ha | YMEHHE peliath 3a7ayil Ha ABMKEHHE C becena,
23.11 22.11 18.11 22 | nBM:KeHHEe ¢  WMCIOJIb30BAHHWEM | MCIIOJB30BAaHUEM JaTUMKA KacaHUs. MPaKTUKYM
23 | JaTYMKa KacaHMs.
24
30.11 29.11 25.11 25 | Pemenne 3aga4 Ha JBH:KeHHe ¢ | 3HAHHE BIUSHUE MPEAMETOB pa3Horo nBera Ha | CobpaHHas MOJEIb,
07.12 06.12 02.12 26 | McHoJB30BaHMEM JATYNKA MMOKAa3aHMs JAaTUYMKA OCBEILIEHHOCTH BBIIOJIHSAIOLIAS
27 IEACTBUSL.
28
IIporpammupoBanue(18 u)
14.12 13.12 9.12 29 | Pemenue 3aga4y Ha JBH:KeHHe ¢ | 3HAHHE OCOOCHHOCTEH pabOTHI JaTYHKA. CobOpanHast MOJIEb,
21.12 20.12 16.12 30 | mcmoJb30BaHMEM AaTYMKa | YMEHUE pelaTh 3a7aud Ha IBUXKEHUE C BBITIOJTHSIOMIAs
31 | paccrosinus MCIIOJIb30BAaHUEM JIATYNKA PACCTOSTHUS. JCHCTBUSL.
32
28.12 27.12 23.12 33 | MudpakpacHbplii JaTYMK, PeXUM | YMEHHE PEIIaTh 3aJa4l Ha IBUXKEHHE C becena,
11.10 10.01 30.12 34 | npuoOINIKEHUsI, PEKUM MasiKa. HCIOJIb30BAHNEM THPOCKOITMYECKOTO IATYHKA. | TPAKTHKYM
35
36
18.01 17.01 13.01 37 | Unrepdeiic MOIYJIst EV3. | YMenue Ha3pIBaTh JAaTYUKU, UX QYHKIIUU U becena,
38 | IpuitoxeHust MOJYJIsl. | CITOCOOBI MOAKITIOYSHHS K MOJTYJTIO; MPAKTHKYM
IIpencraBienue MopTAa. | IPaBUIBHO pabOTaTh C KOHCTPYKTOPOM
YupasJjieHHe MOTOPOM.
25.01 24.01 20.01 39 | Cpena nporpammupoBanusi | CiocoOHOCTh YYaIIuXcsi BOCIPOU3BECTH becena,
01.02 31.01 27.01 40 | mogyasi EV3. Co3nanme nmporpaMmbl. | 3Tambl IPOTPaMMUPOBAHUS U OTBETUTH Ha MPAKTUKYM
41 | Ynanenue OJIOKOB.  BhIMonHEHHE | BOMPOCHL.
42 | mporpamMMmel. Coxpanenue u
OTKPBITHE MPOTPAMMBEI.
08.02 07.02 3.02 43 | Metoabpl  NPUHATHS  pelleHHil | YMEHHe NCIOIh30BaTh BETBICHUS MIPH WHauBuyanbHBIH,
15.02 14.02 10.02 44 | po6oToM. Mopenu moOBeACHHs] TPU | PEIICHUU 33a]a4 Ha ABM)KCHUE coOpaHHas MOJIETIb,
45 | pa3HOOOpPA3HBIX CUTYAITUSX. BBITIOJTHSTIOTITAS




46 JIECTBUSL.
IIpoexTHas fessTebHOCTH B MaJbIX rpynnax (30 u)
22.02 21.02 17.02 47 | U3mepenne paccTosTHMit 10 | 3HaHME HA3HAYECHUE U OCHOBHBIX PEXMMOB becena,
48 | 00beKTOB. paboThI yIBTPA3BYKOBOTO JaTYHKA. MPaKTUKYM
CkaHupoBaHue MECTHOCTH.
01.03 28.02 24.02 49 | Cuna. Ilineuyo cuibl. [loabeMHbIIT YMeHue BBIMONTHITH PACUEThI TPU becena,
50 | kpan. KOHCTPYHUPOBAHHH MOILEMHOTO KpaHa. MPAKTUKYM
Cuyerunk  oOoporoB. CkopocTh
BpalIeHus cepBOMOTOpA.
MouHoCTS.
08.03 07.03 03.03 51 | Peakuusi podora Ha 3BYK, IIBeT, | YMEHHUE IPOIpaMMHPOBATH POOOTa, CobpanHas MoJelNb,
15.03 14.03 10.03 52 | kacanme. Taiimep. JIBWKEHHE IO | OCTaHABJIMBAIOLIETOCS HA OMPEICICHHOM BBITTOJTHSIOIIAS
53 | 3aMKHYTOW TPACKTOPHH. PacCTOSIHUY JIO MPETSITCTBUS Ipe/roaaracMple
54 | PemieHue 3aa4 HA KPUBOJIUHEIiHOE IEACTBUSL.
nBuxkeHue. Hamumcanue
MIPOrpaMMBbI JIUISL IBUXKCHHUS 110 KPYT'y
4yepe3 MEHI0 KOHTPOJUIEpa.
3anyck H OTJaIKa MNPOTrpPamMMBbl.
Hanmcanue TPYTHX MPOCTHIX
MporpamMM Ha BBIOOP yYaluxcs U UX
CaMOCTOSITeNTbHAS OTJIA/IKA.
22.03 21.03 17.03 55 | KoHncTpyupoBanue MojeJiei Hamnucanue nporpaMMsl AJis IBUKEHHUS 110 KonctpynpoBanue
29.03 28.03 24.03 56 | poGoToB a5 pelieHus 3a1a4 ¢ KOHTYPY TPEYTrOJbHUKA, KBaIpara. Mojiesiet poOOTOB JyIs
57 | HCMOJIb30BaAHMEM HECKOIBKHIX pereHus
58 | pa3HBIX BUJOB JATYMKOB. 3a7ad C
Pemienne 3aa4 Ha BBIX0/ U3 UCIOJIb30BaHHEM
JIAOMPUHTA. HECKOJIBKUX Pa3HbIX
OrpannyeHHoe IBUHKEHHE. BUJIOB JIATYUKOB.
Co3nanue u oTJIaAKA NPOrPAMMBI
NJ1 IBHKEHHSI po60TA BHYTPH
NMOMeIeHHs] H CAMOCTOSITEJILHO
orudapuero NpensiTCTBUs.
05.04 04.04 31.03 59 | U3mepenne ocBEMIEHHOCTH. 3HaHWE HA3HAYCHUS H OCHOBHBIX PEKUMOB Becena,
12.04 11.04 7.04 60 | OnpenesieHue BETOB. paloThI TaTUMKA IIBETA MPAKTUKYM
61 | Pacmo3HaBaHHe IBETOB.

10




62

Hcnonb3oBaHue KOHCTPYKTOPA B
KavyecTBe NM(ppoBoii JabopaTopum.

19.04 18.04 14.04 63 | PemieHne 3ama4y Ha JBHKeHHeE | YMEHHUE pelIaTh 3a7a4d Ha JBUKCHUE BJIOJb [IpakTukym
26.04 25.04 21.04 64 | Broab JuHuM. KanmuOpoBka gaTdymka | YepHOW JIMHUU
65 | OCBEIEHHOCTH. Pa3paboTka coOCTBEHHBIX MOJIENCH B
66 | KoncTpynpoBanue  cOOCTBEHHOIi | rpymnmax.
MojeJIM poOoTa.
03.05 02.05 28.04 67 | [IporpaMmMupoBaHue MOIY.JI€ii. VYMeHue pemars 3a1a4y Ha IpoxoxaeHue no | becena,
10.05 09.05 5.05 68 | Pemmenue 3a7a4 Ha NPOXOKIEHHUE | ITOJIO U3 KIETOK. MPAKTUKYM
69 | mo Mmoo U3 KJIETOK Pa3paboTka cOOCTBEHHBIX MO/IENEH B
70 | KoncrpyupoBaHue cOOCTBEHHOIi | rpymnmnax.
Mo/1eJ1i podoTa.
17.05 16.05 12.05 71 | KoncrpynpoBanue  codcrBeHHO# | Pa3paboTka cOOCTBEHHBIX MOENEH B Pemenue 3anay (uug.
24.05 23.05 19.05 72 | moxenn podorta. rpynnax. U TPYIIIT)
73
74
31.05 30.05 26.05 75 | KoncrpyumpoBanue cob6crBenHoii | [Ipesenranus mozaeneit 3amuTa NpoeKToB
76 | mogesn poGora. IlpeseHTammu wu
3alUTa npoeKTa «Moit

YHUKAJIbHbII po00oT»
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JIMCT M3MEeHeHHUil B TeMaTHYeCKOM IJIAHUPOBAHUM

No
3aIucu

Jara

N3menenus, sBHecenHbie B KTII

[Tpuuuna

CoracoBaHue ¢ 3aM.
JUpeKkTopa no YP
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1. Osgcsanunxas, JI.FO. Kypc nporpammupoBanus pod6ora Lego Mindstorms EV3 B cpene EV3: uza. Bropoe, nepepad. u gomo:n. / JL.EO. OBcsHumkas,
J.H. OBcsnuukuit, A.JI. OBcstauukuil. — M.: «Ilepoy, 2016. — 296 c.;

2. Komocos /1. I'. ITepBsiii miar B pobororexuuky. [Ipaktukym st 5-6 kinaccos\ JI. I'. Komocos. — M.: BUHOM. Jla6oparopus 3uanwmii, 2012 — 292 c.

3. buor-coobmecTBo noduTeneit podoros Jlero ¢ npumepamu nporpamm [DnekTpoHHbIH pecypce] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlabopaTOpHbBIC MPAaKTHKYMBI 110 IPOrPaMMHUpPOBaHMIO [DiekTpoHHbI pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&ltemid=159&lang=ru

5. OOpa3zoBarenbHas nmporpamMmma «BBezieHre B KOHCTpYUPOBaHUE POOOTOB» U rpapuuecKuil A3bIK MPOrpaMMUPOBAHUS POOOTOB [ DIEKTPOHHBIN pecypc]
/ http://learning.9151394.ru/course/view.php?id=280#program_blocks

6. IIpuMepbl KOHCTPYKTOPOB U MPOrpaMM K HUM [ DIeKTpoHHbIH pecype] / Pexxum pocrtyma: http://www.nxtprograms.com/index2.html

7. Tlporpammsr 1iist poboTa [DnektponHsiid pecypce] / http://service.lego.com/en-us/helptopics/?questionid=2655

8.  YueOHHUK 10 nmporpaMMUpOBaHuio po06oToB (Wiki) [DnekTpoHHbIit pecype] /

9. Marepuainsl caiiToB

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

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

http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions_92.htmi

http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-po6oToTexnuka

http://www.slideshare.net/odezia/2014-39493928

http://www.slideshare.net/odezia/ss-40220681

http://www.slideshare.net/odezia/180914-39396539

https://www.lego.com/ru-ru/mindstorms/fan-robots

http://4pda.ru/forum/index.php?showtopic=502272&st=20

http://www.proghouse.ru/tags/ev3-instructions
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