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INOACHUTEJIBHASA 3ATINCKA

Ucnonp3oBanne koHcTpykTopa LEGO EV3 mo3BomnsieT co3marth yHHUKaIbHYIO
0o0pa3oBaTeNbHYI0  Cpeay, KOTOpas  CIOCOOCTBYETPa3BUTHIO  WH)XCHEPHOTO,
KOHCTPYKTOpCKOro MblnuieHus. B mpormecce pabdotet ¢ LEGO EV3 yuenuku
NpPUOOPETAIOT OMBIT PEHICHUS KaK THUIIOBBIX, TaK W HEMIA0JIOHHBIX 3aJad I10
KOHCTPYHPOBAHHUIO, MPOTPaMMHUPOBaHUI0, cOOpy AaHHBIX. Kpome Toro, pabora B
KOMaHJI¢  CHOCOOCTBYeT  (OpPMHUPOBAHUIO  yMEHHUS  B3aUMOJCUCTBOBATH  C
COyYeHUKaMH,  (QOpMyIHpOBaTh, AaHAIW3UPOBATh, KPUTUYECKH  OIICHHUBAT,

OTCTanBaThb CBOU MACH.

LEGO EV3 o0ecrnieunBaer mpocToTy mnpu cOOpKE HAYalbHBIX MOJIEJEH, UTO
MO3BOJISIET YUCHUKAM TOJIYIHTh PE3YNIBTAT B TIpeIesiaX OJHOTO WM Taphl ypokoB. U
IIPY 5TOM BO3MOKHOCTH B M3MEHEHWHW MOJIECJICH M MPOrpaMM — OYEHb IIMPOKUE, H
TaKOW MOJIXOJI MO3BOJISAECT YUYAIIUMCSl YCIOXKHATh MOJIENIb U MIPOrpaMmy, MPOSBIISATH
CaMOCTOATENILHOCTh B M3yuyeHUU TeMbl. [Iporpammuoe o6ecneuenne LEGO
MINDSTORMS Education EV3 o6magaer odeHb IIMPOKUMH BO3MOKHOCTSIMH, B
YaCTHOCTH, TIO3BOJISIET BECTH pabOuYyi0 TETpaab M MPEACTABIATH CBOHM IMPOCKTHI

npsiMo B cpeie mporpammHoro oodecneyenuss LEGO EV3.

Iesn Kypca:
N3yuenne kypca «PoOOTOTEXHHMKa» Ha ypOBHE OCHOBHOIO OOILEro
0o0pa30oBaHMsI HANPABIEHO HAa JOCTHKEHHE CIIEIYIOIIEH ILIeJIN: Pa3sBUTHE HHTEpeca

INKOJIBHUKOB K TCXHUKE U TCXHUYCCKOMY TBOPYCCTBY.

3apaun:

1. Tlo3HakOMUTH c IIPAKTUYECKUM OCBOCHHUEM TEXHOJIOTUI
MPOSKTUPOBAHUS, MOJICTHUPOBAHUS W M3TOTOBJICHUA MPOCTEHIINX
TEXHUYECKUX MOJIEIIEH.

2. Pa3BuBaTh TBOPUYECKUE CIOCOOHOCTH U JIOTUYECKOE MBIIIIJICHUE.

3. BeisIBUTE U pa3BUTh MNPHUPOAHBIE 3aJaTKU M CIIOCOOHOCTH JeTel,

IMoOMOTraromue 10CTUYb yCIricxa B TCXHUYCCKOM TBOPUYCCTBC.



Y4eOHble MaTepHAJIbI:

1. Kommocor . I'. IlepBeni mar B pobOororexHuky. [Ipaktukym mis 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGoparopwus 3Hanwmii, 2012 — 292
C.

. Habop xonctpykropoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe obecneyenne LEGO

. Matepuansl caiita_http://www.prorobot.ru/lego.php
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. Cpeactia peanuzanuu UKT matepuanoB Ha ypoke (KOMIOBIOTED, TPOEKTOP,

IKpaH)

O01mas xapakTepucTuKa Kypca

Onnolt u3 BaxHbIX MpoOieM B Poccum sBHsAOTCS €€ HEIOoCTaTOYHAs
00€CEYeHHOCTh HMHXEHEPHBIMU KaJpaMHd M HU3KUW CTATyC HWHXKEHEPHOIO
oOpazoBanus. Ceityac HEOOXOJMMO BECTH MOMYJSPU3AIMIO MPOPECCUU HHKEHEpA.
WHTeHcHBHOE HCIONb30BaHWE POOOTOB B OBITY, Ha MPOU3BOJICTBE M TMOje 005
TpeOyeT, 4ToObl TOJIb30BATENIM OOJaJadl COBPEMEHHBIMM 3HAHUSIMH B 00JacTH
yopaBieHus: poOOTaMU, YTO MO3BOJIMT Pa3BUBAaTh HOBBIE, YMHBIE, O€30IAaCHbIC U
OoJiee MPOJABUHYTHIE aBTOMATU3WpPOBaHHbIC cHUCTeMbl. HeoOxonumo MNpUBUBATH

WHTEpEC yJaluxcs K 001acTi poOOTOTEXHUKH M aBTOMATH3UPOBAHHBIX CUCTEM.

Takxe JaHHbBIM KypCc JacT BO3MOXKHOCTb IIKOJIBHUKAM 3aKpENuTbh U
MPUMEHUTh HAa TMPAKTUKE I[IOJYYEHHBIC 3HAHUS MO TaKUM JUCIUIUIMHAM, KaK
MaremaTuka, Qpusnka, uHpopMaTHKa, TeXHoJorus. Ha 3aHsaTHsAX MO TEXHUYECKOMY
TBOPYECTBY y4alllMECs COIMPHUKACAIOTCI CO CMEKHBIMU  00pa3oBaTeIbHBIMU
oOnacTsiMu. 3a CYET MCIOJIH30BAHMS 3alaca TEXHUYECKUX MOHITHH U CHElUaIbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHKATUBHbIC (YHKIMH SI3bIKA, YTIyOJSIOTCS

BO3MOKHOCTH JIMHI'BUCTUYCCKOI'O Pa3BUTHUA o6yqa}omerocsl.

[Ipy  oO3HakOMJICHMM C TpaBWIAMH  BBINOJHEHHUS  TEXHUYECKUX U
DKOHOMHUYECKUX PACYETOB IPU NPOECKTUPOBAHWU YCTPOMCTB M IPAKTUYECKOM
VICIIOJIb30BAaHUN TE€X WJIM HHBIX TEXHUYECKMX PELICHWM IIKOJbHUKU 3HAKOMSTCS C
OCOOCHHOCTSIMM TPAKTUYECKOTO TMpUMEHEHUs MarteMaTtuku. (OcBauBas MpUEMbI
MPOECKTUPOBAHUSI W KOHCTPYUPOBaHUS, peOsTa MPUOOPETAIOT OIBIT CO3/IaHUsA

PCAIBLHBIX 1 BUPTYAJIbHBIX ACMOHCTPAIIMOHHBIX MOI[CJ'ICfI.


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

[TonBenenue UTOroB pabOTHI MPOXOAUT B (POpME OOIIECTBEHHON MPE3eHTALUU

(BBICTaBKa, COCTS3aHUE, KOHKYPC, KOH(GEPEHIIUS UT. 1. ).

Jist peanu3anuy mporpaMMbl UCTIONIB3YIOTCS 00pa3oBaTelbHbIe KOHCTPYKTOPBI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npeacTaBiIsieT co0oil HabOp KOHCTPYKTHUBHBIX JI€Talel, IMO3BOJISIONINX COOpaTh
MHOTOYHCIICHHbIE BapHaHThl MEXaHU3MOB, HA0Op JaTYMKOB, JABHraTeNld W
MHUKpOKOMIIbIoTep EV3, KOTOphIii ympaBiseT Bcell MOCTPOCHHOW KOHCTPYKITHEH.

Ckonctpykropom LEGO MINDSTORMS Education EV3 wuaer Heobxomumoe

MPOrpaMMHOE 0OCCIICUCHHE.

Pacnpenesienue yacoB Ha y4eOHBIi roj:
KonuyecTtBo yacoB o yueOHOMY miiany — 35
KomndecTBo yueOHBIX Hemenb — 35
KonnuectBO yacoB B Hexeno — 1
[T1aHOBBIX KOHTPOJBHBIX YPOKOB — 5

Hroro B TeMaTnyeckoM IIaHUpOBaHUM Ha 3 — 4 kiacce — 35

Il1anupyemslii pe3yabrar:

CTuMynupoBaTh MOTHBAIMIO YYAIUXCS K TMOJNYYEHHIO 3HAHHMA, MOMOTaTh
(GbopMUPOBATH TBOPUYECKYIO INYHOCTb.

CriocoOCTBOBaTh pa3BUTUIO HMHTEpeca K TEXHHUKE, KOHCTPYHUPOBAHHUIO,
IpPOrpaMMHUPOBAHUIO, BBICOKUM TEXHOJIOTHSIM, dbopmupoBaTh HABBIKU
KOJUIEKTUBHOTO TPY/a.

CdopmupoBaTh HABBIKH KOHCTPYHUPOBAHUS U TIPOTPAMMHUPOBAHUS POOOTOB.

CdopmupoBaTh MOTHBAllMIO K OCO3HAHHOMY BBIOOPY  HHXKEHEPHOM

HaIPaBJICHHOCTU O0YUYEHUS B JaJIbHEHIIIEM.
OCHOBHOE COJIEPKXAHUE

1. BBeneHue B pod0TOoTEXHUKY (2 4)

Po6otel. Buasl poboToB. 3HaueHne poOOTOB B *U3HHM uenoBeka. OCHOBHbIE
HarpaBJeHUs] TpuMeHeHus1 poOoToB. MckyccTBeHHBIN nHTeeKT. [IpaBuna paboTs ¢
koHcTpykTOopoMm LEGO

VYmpasnenue poboramu. Metoasl o6menust ¢ podoroM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble S3bIKH pOrpaMMupoBaHusi. Ix ocHOBHOE



Ha3HaueHWe W  BO3MOxHOCcTH. Komanmel  ympaBieHust  podoramu.Cpena

nporpaMmMupOBaHus MOOYJIA, OCHOBHEIC OJI0KH.

2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 )

[IpaBuina TexHuku 0€30MACHOCTU MpU paboTe ¢ PoOOTaMHU-KOHCTPYKTOPaMHU.
[IpaBuna obpaiienus ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE JIETAIU KOHCTPYKTOpA.
WX Ha3BaHME U HA3HAYCHHUE.

Mopayne EV3. OO630p, 3kpaH, KHONKHU YNpPaBICHUS MOAYJIEM, HHIUKATOP
COCTOSIHHSI, TIOPTHL. Y CTaHOBKa Oatapel, criocoObl SKOHOMUHU SHepruu. Bximrodenue
Moxayns EV3. 3anuce nporpamMmel 1 3anmyck ee Ha BblnosiHeHHe. CepBoMoTopsl EV3,
CpaBHEHHE MOTOpPOB. MOIIHOCTh U TOYHOCTH MOTOpa. MexaHWKa MEXaHW3MOB U
MallvH. Buapl coeauHeHni 1 repenady u uX CBOMCTBA.

Co6opka pobotoB. COopka MojeIM poOOTA MO UHCTPYKIIUH.
[IporpaMmmupoBaHue IBHKEHUS BIIEPE] IO IPSAMOM TpaeKTopuu. Pacder uncia

O60pOTOB KoOJIECa UL ITPOXOKACHUSA 3a1aHHOI'0 PaCCTOSHUA.

3. latunkun LEGOMINDSTORMSEV3 EDU u ux napamerpsbl. (6 4)

Hartunku. [latuuk kacaHus. YcrpoucTtBo narumka. [Ipaktnkym. Pemenwne
3a/1a4 Ha IBU>)KEHUE C UCITOIb30BAHUEM JJaTYMKA KaCAHUS.

JlaTuuk 1BeTa, pekUMbl pabOThl jgaTumka. Pemienue 3amay Ha JBUXKEHUE C
MCIIOJIb30BaHMEM JaTYMKa 1[BETA.

YpTpa3ByKOBOW JaTdyuK. PemieHue 3amad Ha JABMKEHUE C HUCIOJIB30BAaHUEM
JaTYMKa PACCTOSIHUS.

I'mpockonmueckuil natyuk. MHPpakpacHbId JaTYMK, PEXUM TPUOIMKEHUS,
PEXKHUM MasiKa.

[TonkmroueHne JaTYUKOB U MOTOPOB.

Nurepderic momyns EV3. Ilpunoxenuss monyns. IlpencraBnenue mopra.
VYmpasiieHre MOTOPOM.

[IpoBepounas padota Ne 1 no reme «3HAKOMCTBO ¢ poOboTaMu
LEGOMINDSTORMSY.

4. OCHOBBI IPOrPAMMMPOBAHUS M KOMIILIOTEPHO# J1oTUKH (9 1)

Cpena mnporpammupoBanuss wmoxayisa. Co3maHue mnporpammbl. Y IalieHHE
6510k0B. Brimonnenne nporpammbl. CoXpaHEeHHE U OTKPHITHE TTPOTPAMMBI.

Cueruuk kacanuil. BeTBneHune mo naruynkaM. MeTOJbl NPUHSATUS PEIICHUI
poGoToM. Mopenu moBeeHUs IPU Pa3HOOOPA3HBIX CUTYaIIHSIX.

5



[Iporpammuoe o6ecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBolicTBa M CTpPyKTypa MpoekTa. PelleHue 3agady Ha ABWKEHUE BIOJIb CTOPOH
KBaJiparta. VMcronap30BaHue UKIIOB MPU PEIICHUH 3371a4 Ha JIBUKEHHUE.

[Tporpammubie 610KU U HAIUTPHI MporpaMmupoBanus. CTpaHuIla anmapaTHbIX
cpeactB. Pepakrop konteHta. MHCcTpymMeHThI. Y cTpanenue Henonaaok. [lepesamyck
MOJTYJISI.

Pemenue 3amad Ha JBWXKEHME TI0 KpuBoM. He3aBucumoe ynpaBieHHE
MoTtopamu. [ToBOpOT Ha 3ajaHHOE YKCIIo rpaaycoB. Pacuer yriia moBoporTa.

HMcnonn3oBaHne HIWKHETO JaTddKa OCBEIICHHOCTH. PemreHue 3amad  Ha
JIBUKEHHE C OCTAaHOBKOM Ha 4YepHOM JuHUM.PelieHue 3agady Ha JBUKEHHUE BJIOJb
nuHun. KanubpoBka JaTymka OCBEIIICHHOCTH.

IIporpamMmmupoBanre Moayniei. Pemenre 3aiaq Ha MPOXO0XKACHUE MO MOJIIO U3

kJeToK.CopeBHOBaHKE POOOTOB Ha TECTOBOM TIOJIE.

5. [IpakTHKYM 10 cOOpKe POOOTU3UPOBAHHBIX cucTeM (8 1)

N3mepenne ocsenieHHOCcTH. OmnpeneneHue LBETOB. Pacno3HaBaHHWE IBETOB.
Hcnonp3oBanue KoHCTpyKTOpa Lego B kauecTBe U POBOI J1abopaTOpHUH.

N3mepenne paccTosiHui 10 00beKTOB. CKaHUPOBAaHUE MECTHOCTH.

Cuna. Ilnewo cunbl. Ilogbemusbiii kpaH. Cuetunk 000poTOB. CKOpOCTH
BpallleHUsI cepBOMOTOpa. MOIIHOCTE. YTpaBiaeHUe POOOTOM C MOMOIIBIO BHEIIHUX
BO3/ICCTBHM.

Peaxmust poGoTa Ha 3ByK, I1BET, Kacanue. Taimep.

JIBJKEHME MO 3aMKHYTOM TpaeKTopuu. PemieHne 3agad Ha KpHUBOJIMHENHOE
JBUKEHUE.

KoHcTpynpoBanue mojeneil poOOTOB sl pelieHus 337a4 ¢ MUCIOJIb30BaHHEM
HECKOJIbKMX DPa3HbIX BHUJIOB JaTYMKOB. PemieHue 3amay Ha BbIXOA U3 JaOWpHUHTA.
OrpaHu4eHHOE ABUKEHHUE.

[IpoBepounas padota Ne2 no reme «Bubl 1BMXEeHUI poOOTOBY

6. TBopueckne NpoeKTHbIE PA0OTHI U COPEBHOBAHUS(6 Y)

[IpaBuma copeBHOBaHui. Paborta Ham mpoektamu «J/[BrkeHHEe 1o 3agaHHOM
Tpaekropumn», «Kerenspunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIC.

KonctpynpoBanue cobctBeHHOM Mogenu pobota. IlporpamMmmupoBanue u

UCIIBITAaHUE COOCTBEHHOUM Mojenu poborta. [loaBeneHne UTOroB pabOThI ydaluxcs.



[TonroroBka MOKIANOB, NPE3EHTALMM, CTEHIOBBIX MATEPUAIOB JUJII HWTOTOBOU

KOH(epeHIIMU. 3aBeplIeHUE CO3AaHusI Mojieel pOOOTOB ISl UTOTOBOM BBICTABKH.

OOmiass TPOAOHKUTEIBHOCTh Kypca COCTaBiseT 35 4YacoB, KOTOpPbIE

pacIpeieieHbl CIIeTYIONIM 00pa3oM:

Y4eOHO-TeMaTHYeCcKoe MJIAHMPOBAHHE

Ne HauMeHoBaHMe pa3/ie/ioB U TEM Bcero Buabl KOHTPOJIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3unakomcTtBO ¢ podotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hatuuku LEGO u ux mapamerpsl. 6 [IpoBepounas padota
4 |OCHOBBI MPOrPAMMHUPOBAHUS U 9 [IpoBepounas pabora
KOMITbIOTEPHOMU JIOTUKH
5 [|IIpakTukym mo cOopke 8 [IpakTuueckas pabora
POOOTHU3HPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHBIE PAOOTHI U 6 CopeBHOBaHUS
COpPEBHOBAHUSI Mojeneld poOOTOB.
[Ipe3enranus
TPYITIOBBIX TPOCKTOB
BCEI'O 35

DopMbI KOHTPOJIS

1. TIpoBepounbie pabOThI
2. TlpakTruyeckue 3aHATUS

3. TBopueckue MPOEKTHI

[Ipr opranmsanuu TPaKTHYECKUX 3aHATHUM HM  TBOPYECKUX IPOCKTOB
bopMUPYIOTCS MajIble TPYIIIILI, cocTosme u3 4 — 5 ygammxcs. Jist KakIou rpymisl

BBIACIISACTCA OTACIIBHOC pa6oqee MCCTO, COCTOAIICC U3 KOMIILIOTCPA U KOHCTPYKTOPA.

[Ipeobmanaronieit  Gopmoil  TEKyIIEro KOHTPOJIS BBICTYHaeT MpPOBEpKa

paborocnocooHOCTH pOOOTA:

® BLIICHCHHE TEXHHMUYECKOU 3aJa4H,

® OMNpeeNICHUE MyTeH pelIeHHs] TEXHUYECKON 3a1aun

Kontposns ocymectBisercst B GopmMe TBOPUECKHUX MPOEKTOB, CAMOCTOSITEIIbHON

pa3paboTKu padoT.



MeTtoabl 00y4yeHUs

e [lo3HaBarenpHBI (BOCIPHUATHE, OCMBICICHUE U 3aIIOMUHAHNE
YYAIIIMHCS HOBOI'O MaTepuaia ¢ MPUBICYEHUEM HAOJIIOIE€HUSI TOTOBBIX
IIPUMEPOB, MOAEIUPOBAHUS, U3yUYCHUS UUTFOCTPALIUNA, BOCIIPUSTHUSA,

aHanu3a U 00001IeHUs MaTepUaIOB);

L MCTOI[ IIPOCKTOB (HpI/I YCBOCHHUHN U TBOPYCCKOM IIPUMCHCHHUHN HABBIKOB

¥ YMEHHH B TIpoliecce pa3paboTKu COOCTBEHHBIX MOICIICH)

e KOHTpOJBHBIN METOJ (IPHU BBISBJICHUU KAa4E€CTBA YCBOCHUS 3HAHUIA,
HABBIKOB M YMEHHUH U UX KOPPEKLUS B IIPOLIECCE BBIOIHEHUS

PAKTUYECKUX 3a]JaHUN )

e ['pymnmnoBas pabota (MCIOIB3YETCS IPU COBMECTHOM COOpKEe MOJIeNeH, a

TaKKe Mpu pa3paboTKe MPOEKTOB)

@®opMbI OPraHM3alMU Y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTalWs;

® TIPAKTUKYM;

® YPOK-IIPOEKT;

® YPOK NPOBEPKHU U KOPPEKIINHU 3HAHUN U YMEHUU.

® BBHICTABKA;

® COpPEBHOBAHNC;

Pa3paboTka Kaxkgoro mpoekTta peaiau3yercs B (GopMe  BBINOJHEHUS

KOHCTPYMPOBAaHUS W  MPOrpaMMHUpPOBAaHUS MOJAENM poOoTa 1  pelleHus

MPEJIOKEHHOM 3aauu.

B pe3ysabTrarte u3yuyeHus Kypca ydyaunuecs J10JIKHbI:

3HATL/IOHUMATD

1. ponb 1 MecTO pOOOTOTEXHUKH B )KU3HH COBPEMEHHOI'O OOIIECTBA;

2. OCHOBHBIC CBEJICHUEC W3 MCTOPUHU PAa3BUTHS pOOOTOTEXHUKH B Poccuu u
MUpE;

3. OCHOBHBIX MOHATHS POOOTOTEXHUKH, OCHOBHBIC TEXHUYCCKUE TEPMHUHBI,
CBS3aHHBIE C TIPOILIECCAMH KOHCTPYMPOBAHUS W TIPOrPAMMHUPOBAHUS
po0OOTOB;

4. mpaBuia U Mepbl 0€30MaCHOCTH MPHU pabOTe C IIEKTPOUHCTPYMEHTAMHU;



o0111ee yCTPOMCTBO U MPUHIUIIBI ACHCTBUS pOOOTOB;
OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

06H1y1-0 MCTOAUKY pacuCTa OCHOBHBIX KHHCMATUYCCKUX CXCM,

O N o O

MOPSITIOK OTHICKAHUS HEUCIPABHOCTEH B Pa3TUYHBIX POOOTHU3UPOBAHHBIX
CHCTEMaXx;

9. MeToauKy MPOBEPKH pabOTOCIIOCOOHOCTH OTJEIBHBIX Y3JIOB U JICTAJICH;

10.0CHOBBI TONYJISIPHBIX S3BIKOB MTPOTPAMMHUPOBAHUS;

11.mpaBwia TeXHUKHA O0€30MACHOCTH IPH paboTe B KaOMHETE OCHAIIEHHBIM
AIEKTPOOOOPYIOBaHUEM;

12.0CHOBHBIC 3aKOHBI ICKTPUUECKHUX IEMEeH, MpaBmiia OE30MaCHOCTH TMPHU
paboTe ¢ DJICKTPUUYCCKUMHU ICMSIMH, OCHOBHBIC PaIUOICKTPOHHBIC
KOMITOHCHTHI,

13.ompeaencHus POOOTOTEXHUYECKOTO YCTpPOMCTBA, HauoOoee
pactpoCcTpaHEHHBIC CUTYAIIUH, B KOTOPBIX IPUMEHSIOTCSI POOOTHI;

14 uMeTh TpencTaBlI€HUS O TMEPCIEKTUBAX pa3BUTUS POOOTOTEXHHKH,
OCHOBHBIEC KOMITOHEHTBI IIPOTPAMMHBIX CPE/I;

15.0CHOBHBIC MPHUHITUIIEI KOMIIBIOTEPHOTO YIIpaBJeHUs, Ha3HAYCHUE W
NPUHIUIBI pabOThl IIBETOBOTO, YJIBTPA3BYKOBOTO JaT4HMKa, JaTUHKa
KacaHMs, Pa3IMYHBIX UCITOJTHATEIBHBIX YCTPOUCTB;

16.paznuuHBIe  CIOCOOBI  Mepemaydl  MEXaHWYECKOTO  BO3JICHCTBHS,
pa3JIMYHbBIC BUJIBI IIACCH, BUJIBI U Ha3HAUCHHWE MEXaHMUECKHUX 3aXBaTOB,;

YMeTh.:

1. coGupath npocTeiIre MOJeH ¢ Uucnoiab3oBanuem EV3;

2. CaMOCTOSATEIHLHO TIPOSKTHPOBATH M COOMpPATh W3 TOTOBBIX JeTajei
MaHHUITYJISITOPEI B POOOTOB Pa3TMYHOTO HA3HAYCHUS,

3. UCTMOJIb30BaTh JJIi TPOrpaMMHUPOBAaHUST  MHUKpoKommbioTep EV3
(mporpammupoBarth Ha aucruiee EV3)

4. BmajeTh OCHOBHBIMH HaBBIKAMH pabOThHI B BHU3YyaJbHOH cpeje
MIPOTrpaMMHUPOBAHMS, TTPOTPAMMHUPOBATh COOpPaHHBIC KOHCTPYKIIMH TTO]
3aJ1a4yy HAa4aJIbHOTO YPOBHSI CIIOKHOCTH;

5. pa3pabaTbiBaTh U 3aMKCHIBATh B BU3YAIBHOU Cpejie MPOTPaMMHUPOBAHUS
TUTIOBBIE YIPABJICHUS pOOOTOM

6. moiL30BaTHCS KOMITBIOTEPOM, IIPOrpaMMHBIMH MPOTyKTaMH,

HEOOXOIUMBIMHU 71 00yUEHUs TPOrpaMMe;



/. mogOupaTh HEOOXOAMMBIE AATYMKUA W HUCIOJHUTEIbHBIE YCTpPOICTBA,
coOuparh MpPOCTEHIINE YCTPOMCTBA C OJAHUM WM HECKOJIbKUMHU
JaTYNKaMU, COOMPATh U OTIAXKUBATh KOHCTPYKLIUU 0a30BBIX pOOOTOB

8. mpaBUIBHO BHIOMpPATh BUJ MEpeNaydl MEXaHUYECKOTO BO3JACHCTBHS IS
Pa3IMYHBIX TEXHUYECKUX CUTyalluil, cOOMpaTh NEWCTBYIOIIME MOJIEIU
poOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BectHn HHAWBUAYAJIBHBIC U T'PYIIIIOBBIC HCCIICAOBATCIIBCKHUC pa6OTLI.
Oﬁmne y‘leﬁﬂble YMEHUsI, HABbIKH H CIoco0bI HCATCJIBbHOCTHA

Ilo3znaBaTe/ibHasI A€ATEJIbHOCTH

Hcnionb3oBanue sl MO3HAHUSI OKPYXKAIOMIETO0 MHpa Pa3IMYHBIX METOOB
(HaOsrozieHue, W3MEpPEHHE, OIbIT, OSKCIEPUMEHT, MOJCIUPOBAHUE U  [Ip.).
Omnpenenenne CTPYKTYphl OOBEKTAa TIIO3HAHWS, TOWCK W BBIJCICHHE 3HAYMMBIX
(GYHKIMOHATBHBIX CBS3€H U OTHOIICHUN MEXKy YaCTAMH I1IEJIOr0. Y MEHHUE pa3JIesiTh
MPOLIECCHl Ha JTallbl, 3BEHbs; BBIICICHUE XapaKTEPHBIX MPUUUHHO-CIIECICTBEHHBIX

CBS3EN.

OmnpeneneHre aJeKBAaTHBIX CIIOCOOOB pEIICHHs] Y4eOHOM 3aJauyd Ha OCHOBE
3aIaHHBIX aNropuTMOB. KOMOMHHUpPOBAaHNE WU3BECTHBIX AJITOPUTMOB JCSATEILHOCTU B

CUTyalu:AX, HC IIPCAIIOJIaratomlnuXx CTaHAAPTHOC ITPUMCHCHHUC OJJHOI'O U3 HUX.

CpaBHeHHE, COIOCTaBJIEHUE, KJIaCCU(PHUKAIMA, PAHKUPOBAHHUE OOBEKTOB IIO
OTHOMY WJIM HECKOJbKHM TMPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPUSAM. Y MEHUE

pas3jindyaTb (baKT, MHCHHC, 10Ka3aTCJIbCTBO, TMIIOTC3Y, AKCHUOMY.

UccnenoBanne  HECIOXKHBIX  MPAKTHUYECKUX  CHUTyallMii,  BBIJBHKCHUE
MPEANOJIOKEHNUN, TOHMMaHUE HEOOXOJMMOCTH UX TMPOBEPKM HA TPAKTHUKE.
Hcnonb3oBanne NMpakTUUECKUX U JIA0OPATOPHBIX pabOT, HECIOKHBIX SKCIICPUMEHTOB
JUISl JI0KA3aTeNIbCTBA BBIJIBUTAEMBIX MPEANOJI0KEHUN; OMUCAHUE PE3YJIbTATOB 3TUX

pabor.

TBopueckoe pemieHHMe Yy4YeOHBIX W MPAKTHYECKUX  3ajJad: YMEHHE
MOTHUBHUPOBAHHO OTKa3bIBAaThCA OT 0Opasma, WCKaTh OPHUTHHAIBHBIC PEIICHUS;
CaMOCTOATENILHOE  BBIMOJTHEHUE PA3JIMYHBIX TBOPUYECKHX paboOT; ywyacTue B

IIPOEKTHOM JAEATEIBHOCTH.
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NudopMaiuOHHO-KOMMYHUKATUBHASA 1eATEJIbHOCTh

AI[GKB&THOG BOCITIpHUATHC YCTHOﬁ peun u CITOCOOHOCTH nepcaaBaTb
COACPKAHUC IIPOCIYHIAHHOI'O TCKCTAa B CXKATOM HIH Pa3sBCPHYTOM BHIAC B

COOTBCTCTBHUHU C LICIIBIO y‘—IC6HOFO 3aJaHus.

Oco3HanHoe Oerjioe 4YTEeHHWE TEKCTOB pAa3MYHbIX CTHJIEH U JKaHPOB,
npoBeJeHNE WH(POPMAIMOHHO-CMBICJIOBOIO  aHainu3a Tekcra. lcronb3oBaHue

Pa3JINYHbIX BUJOB UTCHUA (OBHaKOMHTeJII)HOC, IMPOCMOTPOBOC, ITIOUCKOBOC U I[p)

Branenne MOHOJOTMYECKONM M MAJIOTHYECKON peublo. YMEHue BCTynaTh B
pedyeBoe OO0IIeHUe, y4acTBOBaTh B JAuanore (MOHUMAaTh TOYKY 3pPEHUsI COOECEIHHKA,
Npu3HaBaTh MpaBo Ha HHOe MHeHue). Co3gaHue MUCHbMEHHBIX BBICKA3bIBAHUM,
aJICKBAaTHO TEPEAAIONINX MPOCIYIIaHHYIO U MPOYUTAHHYIO HHPOPMALIUIO C 3a/IaHHON
CTETNIEHBIO CBEPHYTOCTH (KpaTKO, BHIOOPOUYHO, MOJIHO). CocTaBieHUE IJIaHa, TE3UCOB,
KoHcIiekTa. [lpuBenenne mnpumepoB, MOAOOpP aprymMeHToB, (QOPMYJIHpPOBAHUE
BBIBOJIOB. OTpakeHWE€ B YCTHOW WJIM THUCbMEHHON (opMe pe3yibTaTOB CBOEH

JACATCIBHOCTH.

YMmenue nepedpazrpoBatb MbICTh (OOBACHATh «MHBIMU CIIOBaMU»). Beibop u
WCIIOJIb30BAHUE BBIPA3UTEIBHBIX CPEJICTB SI3bIKa W 3HAKOBBIX CHCTEM (TEKCT,
Tabyuila, cXxeMa, ayJJMOBU3YaIbHBINA Pl U JIP.) B COOTBETCTBUU C KOMMYHUKATUBHOM

3ajadet, cepoit u cutyanuei oOIeHus.

Hcnonnp3oBaHue JJIs1 pCIICHUSA ITO3HABATCIIbHBIX M KOMMYHHKATHUBHBIX 3aaa4
pas3indYHbIX HCTOYHHKOB I/IH(I)OpMaLII/II/I, BKJIIO4asa  OHIUKIIOIICIMH, CJIoBapu,

HuTepHeT-pecypcsl u apyrue 0as3bl JaHHBIX.

PeduiekcuBHas 1eATEJIbHOCTD

CamocTosiTenbHAsE OpraHu3alus y4eOHOU NeSITeNbHOCTH (MOCTAaHOBKA IIEIH,
MJIAHUPOBAHUE, OMPECICHUE ONTUMAIBLHOTO COOTHOILICHUS 1M U CPEICTB U Ap.).
Bnagenue HaBbIKAMH KOHTPOJII M OLEHKH CBOEU JICSATECIBHOCTH, YMEHUEM
MPEABUNETh BO3MOYKHBIE TIOCIEACTBUS CBOMX JeUCTBUU. [loMck W ycTpaHeHue
NPUYUH BO3HUKIIMX TpyAHocTed. OlEeHMBaHWE CBOMX YYEOHBIX JOCTHXKCHH,
MOBEJICHUS, YEePT CBOCH JIMYHOCTH, CBOETO (PU3MUECKOTO W HSMOIMOHAIBHOTO
coctostHusA. Oco3HAaHHOE ompezcieHrue cpepbl CBOMX HMHTEPECOB M BO3MOXKHOCTEH.
CoburoieHrie HOPM TIOBENICHUS B OKPY’KAIOIIEH cpelne, MpaBuil 30pOBOro oOpasza

KHU3HU.
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Bnagenne yMmeHHUSIMH  COBMECTHOM  JEATENBHOCTH:  COTJIACOBAHHE U
KOOpAWHAIUS JAEATEILHOCTU C IPYTUMH €€ YYaCTHUKaMH; OOBEKTUBHOE OIICHUBAHHE
CBOEr0 BKJaJa B peEIIeHHE OOIUX 3a]ay KOJUICKTHBA; YYET OCOOCHHOCTEH

Pa3JIMYHOTO POJIEBOTO MOBEACHUS (JIUIep, TOAYUHEHHBIN U 1Ip.).

OueHnBaHKME CBOEH NE€ATEIBHOCTH C TOYKH 3PEHHUS] HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETUYECKUX LIEHHOCTEN. MICob30BaHne CBOUX IIPAaB U BBIIOJHEHHUE CBOUX

00s13aHHOCTEH KakK rpaXaaHnHa, 4JICHaA O6HICCTB8. 141 y‘{€6HOFO KOJIJICKTHBA.

Cnucok JuTepaTypbl

1. Komocos /. I'. IlepBsrii mar B po6oToTexHuKy. [IpakTrkym mms 5-6
kiaccoB\ /1. I'. Komocos. — M.: BUHOM. JlaGopatopus 3Hanwuii, 2012 —
292 c.

2. bnor-coobmiecTBo moduTeneit poootos Jlero ¢ mpuMepaMu mporpamMm
[DnexTponnsIii pecype] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

3. JlaGopaTopHbi€ MPAKTUKYMBI IO POTPAMMHUPOBAHUIO [ DIEKTPOHHBIHN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&Ilayout=blog&id=72&Itemid=159&lang=ru

4. OGpa3zoBarenbHas nporpamma «BBeeHue B KOHCTpYHpOBaHUE

poOOTOBY U rpa@UUECKuil SA3bIK MPOrPaMMUPOBAHUS POOOTOB
[DnexkTpoHHBIH pecypce] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. IIpumepbl KOHCTPYKTOPOB U MPOrpaMM K HUM [ DNEeKTpOHHBIN pecypc] /
Pexxum moctyna: http://www.nxtprograms.com/index2.html

6. Ilporpammer 1yt po6oTa [ DneKTpoHHBIN pecypc] /
http://service.leqgo.com/en-us/helptopics/?questionid=2655

7. Y4eOHHK 110 IPOrpaMMHUpPOBaHi0 poOoToB (WIiki) [D1eKTpOHHBIH
pecypc]/

8. Marepwuaibl caiiToB

9. http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions _92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-

pOOOTOTEXHUKA
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http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
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http://nau-ra.ru/catalog/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/

http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

5 kanace

% @ g IInanupyemsle pe3yJibTaThbl 00y4eHHs
= o) g
&2 % Paznen/ =
=33 2 Tema 2 n v 5 1 Buabi koHTpOJIS
s 5 2 o peMeTHbIe HHBepcaIbHbIE yieGHbIe HYHOCTHbBIE
§ z § pe3yJbTaThbl aeiicrBus YY/| pe3yJbTaThl

Tema 1. BBenenne B po0oTOTEeXHUKY (2 4)

1 | PoGotbl. Buasl po6oTOB. 1 | Umets obmue | PeryisiTuBHBIE: Cmuicnoobpaszosanue | becena,
3HavyeHne poOOTOB B IIPEJICTaBICHUS 0 | yenenonacanue — — aJIeKBaTHas 3auer no
JKU3HU YETIOBEKa. 3HaueHue poOOTOB B | GOpMYyIUPOBATH U MOTHUBAIMS YUeOHOU | mpaBuUiaM pabOTHI
OcCHOBHBIE HANpaBICHUS JKU3HU YEJIOBEKa. yIep>KUBaTh yUeOHYIO JESITEIbHOCTH. C KOHCTPYKTOPOM
MPUMEHEHUS POOOTOB. 3Harth mpaBwia paboTHI | 337a4y; Hpascmeenno- LEGO
[TpaBuiia paboThI C C KOHCTPYKTOPOM nianuposanue — BbIOUpaTh | amuueckas
koHCTpykTOopoMm LEGO JEHCTBUS opueHmayus —

2 | YopaBneHue poOoTaMu. 1 | 3nanue noHsATUSA B COOTBETCTBUH C yMeHue u3oeraTh WNHnuBunyansHeli
MeTtop1 0011IeHUS C aNropuTMa, IIOCTABJIEHHOW 3a/1a4ell U KOH(JIMKTOB U , bpoHTaTBHBIN
poboTOM. UCTIOTHUTEIIS YCIIOBUSIMHU €€ PeasIN3allii. | HaXOAWUTh BBIXOJBI U3 | OIPOC
CocTtaB KOHCTpYKTOpa ITOPUTMA, CUCTEMBI ITo3naBaTenbHbIE: CTIIOPHBIX CUTyalui
LEGOMINDSTORMSEV KOMaH/{ UCITOJTHUTEIS ooweyuebHvle —

3. (CKN) UCIOJIb30BATh 00IINe
SA3b1ku HmeTts ob1iee MIPUEMBI PELICHUS
pOTrpaMMHUPOBAHMUSL. MpeJICTaBJICHHE O cpe/ie | MOCTaBJIEHHBIX 3a/1a4,
Cpena IPOTPaMMHUPOBAHUS KomMmyHuKaTHBHbBIE:
pOTrpaMMUPOBAHUS MOJyJIsl, OCHOBHBIX UHUYUAMUBHOE
MOJIYJIsl, OCHOBHBIE OJIOKH. OJI0Kax. coOmpyOHUYeCcme0 — CTaBUTh
BOMPOCHI, oOpamarbes 3a
MTOMOIIIBIO, TIPOSIBIISATH
aKTUBHOCTb JUTSI PeLLICHHS
KOMMYHUKATHBHBIX 33724
Tema 2. 3nakomctBo ¢ podboramun LEGO MINDSTORMS EV3 EDU. (4 v)
‘ 3 ‘ ITpaBuiia TEXHUKH ‘ 1 ‘ 3HAaHHE COCTABHBIX ‘ PeryJasiTuBHbBIC: n1GHUPOSA ’ Cmbicnoobpazosanue | becena
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0e30macHOCTH MpU padoTe
¢ poboTtamu-
KOHCTPYKTOpPaMH.
[TpaBuiia oOpateHus ¢
po6oramu. OCHOBHBIC
MEXaHUYECKUE JIeTalIn
KOHCTPYKTOpA H UX
Ha3HAYCHUE.

4acTel YHUBEPCAIBLHOTO
komiuiekta LEGO
MINDSTORMS EV3
EDU u ux ¢pyHkuui.
CrocoOHOCTh yyaruxcst
BOCIIPOU3BECTH 3TaIIbI
cOOpKH U OTBETHTH Ha
BOTIPOCHI.

Monyns EV3. O630p,
9KpaH, KHOIIKH
yIPaBJICHUS] MOYJIEM,
WHMKATOP COCTOSIHHSI,
HOPTHI. Y CTAaHOBKA
Oarapeii, crocoOsI
9KOHOMUH SHEPTHH.
Bxmrouenue mogyns EV3.
3anuce nporpaMmsel U

3aITIyCK €€ Ha BBIITIOJIHCHUC.

3HaHuE Ha3HAYEHUE
KHOTOK Moyisi EV3.
YMeHue cocTaBUTh
IIPOCTEUIIYIO
porpaMmmy 1o
11a0JI0HY, COXPaHATh U
3aIycKaTh Iporpammy
Ha BBIITOJIHCHUE

Cepsomotopsl EV3,
CpaBHEHUE MOTOPOB.
MOIHOCTh ¥ TOYHOCTh
MoTopa. MexaHuka
MEXaHU3MOB M MallliH.
Bunpicoennnenuii u
nepeayd u uX CBOMCTBA.

3HaHME [TapaMeTpPOB
MOTOpPA U UX BJIIMAHUC
Ha paboTy MozeH
Nmets npencraBieHue o
BHUJIaX COCIMHECHUN U
nepenad.

Co6opxka mozaenu podoTa
10 NUHCTPYKLIHH.
IIporpammupoBanue
JBUKEHMSI BIIEpE 110
IIPSIMOM TPAEKTOPUHU.
Pacuer uncna 060poToB
KoJjieca JJis MPOXOXKACHUS
3a/1aHHOTO PACCTOSHHUS.

CnocoOHOCTb ydanuxcs
BOCIIPOU3BECTH 3TaIlbl
COOpKH M OTBETUTH Ha
BOIIPOCHI.

YMeHune BBINOJIHUTH
pacuer yucia 000poToB
KoJreca Jyist
POXOXKJICHHUS
3aJJAHHOTO PACCTOSIHUSI.

Hue — BBIOMpATh IEUCTBUS B
COOTBETCTBUU C
IOCTaBJICHHOU 3a7auel U
YCIIOBUSIMU €€ peau3aliui.
Ilo3naBaTenbHble:00WeyY
eOHble — yMEHUE
CaMOCTOSITENILHO BBIACIATD
1 GOpPMyYIHUPOBATH
MI03HABATENIbHYIO e
yMEHUE Pa3aeisTh
MIPOLIECCHI Ha ATAIIbI,
3BEHbBS; BBIJICTICHUE
XapaKTEepHBIX MPUINHHO-
CJIEJICTBEHHBIX CBS3EH.
KoMmmyHukaTuBHbIC: UHUY
uamugnoe compyoHu4ecmeo
— CTaBHUTb BOIIPOCHI,
oOparmiaThCs 3a MOMOIIIbIO;
MIPOSBIIATH AKTUBHOCTH BO
B3aUMOJECUCTBHAU IJIs1
peuieHus
KOMMYHUKATUBHBIX 337124

— aJIeKBaTHas
MOTHBAIIHS YI€OHOM
NeSITeNIbHOCTH;
aKTyalnn3anus
CBEICHUI U3 TUYHOTO
KU3HEHHOTO OIBITA;
dhopmupoBanue
TOTOBHOCTH K
IPOJOKEHHUIO
00y4YeHUs C TEIBIO
MOJTy4YeHUS
WH)XCHEPHOTO
o0OpaszoBaHus;
OCBOCHHUE THITHYHBIX
CUTyaluil yIpaBJieHUs
poboTamu.
Hpascmeenno-
IMUYecKasl
opueHmayus —
yMeHue u30erarhb
KOH(JIUKTOB U
HAaXOJIUTh BBIXOJIbI U3
CHIOPHBIX CUTYaIuit

3adeT 110
IpaBujIaM
TEXHUKH
0e30IMacHOCTH

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MPaKTUKYM
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Tema 3. Jatunkn LEGOMINDSTORMSEV3 EDU u ux napamerpsl. (6 1)

7 | JaTuuk kacaHusl. 1 | YMmenue pemars 3anaun | PerynsaruBnble:nianuposa | Cuviciooopasosanue— | becena,

Y CeTpolcTBO JaTuMKa. Ha JBUKEHUE C Hue — BbIOMpATh ICUCTBUA B | aJIeKBaTHAs IIPAKTUKYM
IIpakTukym. Pemenue UCII0JIb30BAHUEM COOTBETCTBUU C MOTHBAIUS YI€OHOMH

3a/1a4 Ha IBUKEHHUE C JlaT4yrKa KacaHus. IIOCTaBJICHHOM 3aa4eil 1 JEATEIIbHOCTH.

UCIIOJIb30BAaHUEM JaTYMKA YCIIOBUSIMHU €€ peanusauuu. | Hpascmeenwno-

KacaHUsl. Ilo3naBaTenbHble:00Weyy | smuueckas

8 | Jlarumk 1iBeta, pe>KUMbI 1 | 3nanue BAUsIHUE eOHble — CAMOCTOSITENTEHO opuenmayus — NunuBuyanbHbIi
paboThI AaTYUKA. MIPEAMETOB Pa3HOTO BBIICIIATh U yMeHue n3berarb , coOpaHHas
Pewenne 3anau Ha 1[BETA HA [TOKA3aHUs (bopmMynHupoBaTh KOH(IUKTOB H MOJEIIb,
JBUKEHUE C JIaTYMKa OCBELICHHOCTH | IIO3HABATEIbHYIO LIEIIb. HAXOJUTb BBIXOJBI U3 | BBITIOJHSOIIAS
HCIIOJIb30BAaHNUEM JJaTYMKA KoMMyHUKaTUBHBbIC: UHUY | CIIOPHBIX CUTyallui IIpeArnoaracMple

uamugHoe compyoHu4ecmeo NEHCTBUA.

9 | YibTpa3ByKOBOM JaTYHK. 1 | 3manue ocobOeHHOCTEl | — CTaBUTh BOIIPOCHI, WNHnuBuayanbHbIA
Pemenne 3agay Ha pa6OTLI JaTyukKa OﬁpaIlIaTLCH 3a [IOMOIIbIO, R co6paHHa;1
IBUXCHUE C VYmenune pemarh 3aga4n | HPOSIBJIATE aKTMBHOCTDL BO MOJIEJIb,
HCIOJB30BAHHUEM JaTUYHUKaA Ha IBMXKEHHUE C B3aUMOJECHCTBUM JUIS BBIITOJIHAOIIAS
paccrosiHus HCIIOJIb30BaHUEM peueHus IIpeAoaracMple

JIaTYMKaA PACCTOSHUSL. KOMMYHHKATUBHBIX 3a7a4 NEHCTBUA.

10 | I'mpockonmyeckuii 1 | Ymenue pemats 3ajaun | ynpasienue becena,
natuuk. MHdpakpacHbiit Ha JIBMIKCHHUEC C KOMMYHUKayueu — MPaKTHKYM
JaT4uK, PeKUM HCIOJB30BAHUEM AJCKBATHO UCIIOJIb30BATh
NpUOIIMKEHUS, PEXKUM THPOCKOIINYECKOTO pCYbAIIA INIAHUPOBAHUA U
MasiKa. JATYUKA. PETYJISAIUHA CBOECH

11 | IMoxgkmrouenue matunkoB U | 1 | YMeHUe HA3bIBATH NEeATEIIBHOCTH becena,
MOTOpOB. JATYNKU, UX QYHKIIUU U MPaKTUKYM
Wntepdeiic monyns EV3. CHOCOOBI MOKIIOUYEHUS
IIpunoxxeHus MOLyJIs. K MOJYJIIO;

IIpencrasienue nopra. MPaBUIILHO paboTaTh C
YrpasieHrue MOTOPOM. KOHCTPYKTOPOM

12 | IlpoBepounast paboraNe 1 | 1 | O600ueHNe U IIpoBepounas

10 TeMe «3HaAaKOMCTBO C cucTeMaTu3arus pabora Ne 1

pobotamu
LEGOMINDSTORMS.

OCHOBHBIX ITOHATHH O
TEME
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Tema 4. OcHOBBI IPOrPAaMMHUPOBAHHUS M KOMNbIOTepHO# Joruku (9 1)

13

Cpena
IPOTPaMMHUPOBAHUS
moxayisi. Coznanue
POTPaMMBI.

VY nanenue 6J10KOB.
BeinosHeHe mporpamMMmel.
CoxpaHeHue U OTKPBITUE
POTPAMMBI.

1

CriocoOHOCTD yyaruxcs
BOCIIPOU3BECTH TAIIbI
[pOrpaMMUPOBAHUS U
OTBETUTbH Ha BOIIPOCHI.

14

CueTuuk KacaHHi.
BetBnenue no natuukam.
Meroas! npuHATUA
pEIICHUI pOOOTOM.
Mopenu noseneHus npu
pa3sHOOOpa3HbIX
CUTYalUsX.

YMeHure UCIoib30BaTh
BETBJICHUSI IPU
pelIeHu  3a/1a4 Ha
JIBIDKEHUE

15

[IporpammHuoe
obecneuenue EV3.
Cpena LABVIEW.
OCHOBHOE OKHO
CBoiicTBa U CTPYKTypa
MIPOEKTA.

Pemenue 3amau Ha
JIBIKEHUE BJIOJIb CTOPOH
kBaapara.lcnonbs3oBanue
IIUKJIOB TIPU PEIICHUN
3a/1a4 Ha JIBH)KCHHE.

YMeHue ucnojib30BaTh
LUKJIBI IPpXU PCIICHHUU
3aJa4 Ha ABMXKCHUC

16

[Iporpammusbie OJ0KU U
NaIUuTPbI
IPOrPaMMHUPOBAHHUS
CrpaHnuliia anmapaTHbIX
CpENCTB

Penakrop koHTeHTa
NHCTpyMeHTBI

CnocoOHOCTbH ydanuxcs
BOCIIPOU3BECTH 3TaIlbl
CcOOpKH 1
IPOTrpaMMHUPOBAHUS U
OTBETUTH Ha BOIIPOCHI
yUUTeNs.

Pezynamuenvie YY/I:
IJIAaHUPOBAHUE -
onpeJieeHue
MOCJIEZI0BATEIHHOCTH
IIPOMEKYTOUHBIX LIEJIEH C
y4€TOM KOHEYHOI'O
pe3yibTaTa.

YMeHue ucnonbp3oBarh
pa3iuyYHbIe CPeACTBA
CAMOKOHTPOJIS (JIHCBHUK,
mopTHoITHOo, TAOTHITBI
JIOCTUKEHUS Pe3yNbTaToB,
Oecena ¢ yuuTesneM u T.1.).
Ilo3nasamenvuvie YY/I:
Ymenue Uccnienopanue
HECJIOKHBIX MPAKTUYECKUX
CUTYaIlNH, BBIIBI)KCHUE
MPENOI0KEHUH,
TMOHUMAaHUE
HEO0OXOIMMOCTH UX
MIPOBEPKHU HA TIPAKTHUKE.
Hcnonb3oBanue
MPAKTHYECKUX U
1a00paTOpHBIX PadoT,
HECJIOKHBIX KCIIEPUMEHTOB
JUTSL 1I0Ka3aTeNnbCTBA
BBIJIBUTAEMBIX
MPEANOI0KEHHI; ONUCAHNE
pe3yIbTaTOB ATHX PadbOT
Kommynuxamuenwvie YY/I:
YMeHue onpenenarhb
HauOoJee parMoHaIbHYIO
MOCJIEZI0BATEIbHOCTD

Cmulcnoobpazosarue
— aJIeKBaTHas
MOTHBAIIHS YI€OHOM
JeSITeNIbHOCTH;
aKTyann3anus
CBEICHUI U3 TUYHOTO
KU3HEHHOTO OIBITA;
dhopmupoBanue
TOTOBHOCTH K
IPOJOKEHUIO
00y4eHUs C LENbIO
MOJTyYeHUS
WH)XCHEPHOTO
oOpa3zoBaHus;
OCBOCHHUE THITHYHBIX
CUTYallui yIpaBJIeHUS
poboTamu.
Hpascmeenno-
IMuUYecKasl
opueHmayus —
yMeHue u30eraTh
KOH(JIUKTOB U
HAaXOJIUTh BBIXOJIbI U3
CHIOPHBIX CUTYaIuit

becena,
MPaKTUKYM

NunuBuyanbHbI
, COOpaHHas
MOJICIIb,
BBITTOJIHSIOIIAS
MpeArnoaracMbie
IEUCTBUSL.

becena,
MPAKTUKYM

becena,
MPaKTUKYM
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YcrpaHnenue Henosaaok.
Ilepeszamnyck moxyns

JNEUCTBUH 1O
KOJUIEKTUBHOMY

17 | Pemenue 3ana4 Ha CrocoOHOCTh ydalmuxcst | BBIIOJIHEHUIO y4eOHOM WNHnuBuyanbHbIH
JIBUJKEHUE 110 KPUBOM. BOCITPOM3BECTHU ATaIlbI 3a1auu (TU1aH, ajaroOpUTM, , cOOpaHHas
He3aBucumoe yrnpasnenue MIPOrpaMMHUpPOBaHUs U MOJYJIU U T.1.), @ TAKKE MOJEJIb,
MoTtopamu. [ToBopoT Ha BBITIOJHSATH pacyeT yriia | aJeKBaTHO OLEHUBATH U BBITIOJIHSIIOLIIAS
3a/IaHHOE YHCIIO TPAyCOB. IIOBOPOTA. IIPUMEHATH CBOU MpeArnoaracMble
Pacuer yria nosopora. CIIOCOOHOCTH B JICHCTBHSL.

18 | Ucmonp30Banne HUKHETO VMeHue peliath 3aaui | KOJJIEKTUBHON NuauBunyanbHbIN
ITaTYMKa OCBEIIIEHHOCTH. Ha JIBUKECHUE C ACATCIbHOCTH. 5 c06paHHa51
Pewenue 3anay Ha OCTAaHOBKOM Ha YepHOH | YMEHHME CaMOCTOSTEILHO MOJEJIb,
JIBUKEHUE C OCTAHOBKOM JTUHUU OIICHUBAThH CBOIO BBITIOJIHSTIOIITAS
Ha YEpHOU JIMHUH. ACATEIBHOCTD U MpeAnoaracMble

NeSITeIbHOCTD WICHOB IECUCTBHA.

19 | Pemenue 3a1a4 Ha YMeHue pemars 3a1a4i | KOJUICKTHBA ITOCPEICTBOM
JIBUKCHUEC BJOJIb JIMHUH. Ha IBHXKCHUE BIOJIb CpaBHCHU! C
KanmubpoBka naTunka YEPHOU JIMHUHU ACATEIIBHOCTRIO IPYTHX,

OCBEIICHHOCTH. YCTaHOBJICHHBIMA HOPMaMH.

20 | IIporpammupoBaHue YMeHHe pemaTh 3a1a4n | Y MCHHC HCIIOJIB30BATh becena,
Moayien. Pemenue 3anau Ha IIPOX0KJICHHE T10 MOHOJIOT ¥ THAJIOT JUIS MIPaKTUKYM
Ha IIPOXOXKIEHUE MO OO MHOJIIO U3 KIETOK. BBIPAKCHUA 1
"3 KJICTOK JOKa3aTeiIbCTBa CBOCHU

21 | CopeBHOBaHHUE poOOTOB O60061menue u TOYKH 3pCHU. CopeBHOBaHUE
Ha TECTOBOM I10JI€. 3a4eT cHUCTEeMaTH3aITus pob6oToB
BPEMEHU U KOJMYECTBA OCHOBHBIX OHSTUH 11O
OmuOOoK Teme «OCHOBBI

MIPOrpaMMHUPOBAHUS
Tema 5. [IpakTuKyM Mo cO0pKe POOOTH3MPOBAHHBIX cucTeM (8 1)

22 | UsmepenuneocBemienHoctd | 1 | 3HaHWe Ha3HAYCHHS U Pezynamuenvie YY/I: dopmMupoBaHue becena,

. Onpenenenue 1BETOB. OCHOBHBIX PEXHMOB MJIAHUPOBAHUE - TOHSATHUS CBSI3U MPaKTUKYM
PacroznaBanue 11BeTOB. paboTHI TaTUMKa [IBETA | OTpeEICHUE Pa3IUYHBIX SBJICHHUH,
Hcnonws3oBanue MOCJIe10BATENbHOCTH MPOIIECCOB, 0OBEKTOB;

KOHCTPYKTOpA B KAUeCTBE
1 poBoii 1abOpaToOpuu.

MIPOMEKYTOYHBIX LIEJIEH ¢
Y4€TOM KOHEYHOI'O

aKTyalu3anus
CBEJCHMUN U3 JIUYHOTO
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23

N3mepenne paccTosiHuii
110 OOBEKTOB.

3HaHue Ha3HAUEHHUE U
OCHOBHBIX pe)I(I/IMOB

CkaHupoBaHue paboThI
MECTHOCTH. yJIBTPa3ByKOBOT'O
JATYUKA.
24 | Cuna. [1ne4o cumbl. YMeHue BBINOIHATh
[TonbeMHbII KpaH. pacyeTsl Ipu
CueTunk KOHCTPYUPOBAaHUH
000poToB. CKOpPOCTH MOABEMHOTO KpaHa.
BpalllEHUsI CEPBOMOTOPA.
MOIIIHOCTS.
25 | YrpasieHue poOoToM ¢ YMmenue
MTOMOILIbIO BHELITHUX MIpOrpaMMHUpOBaTh
BO3JICHCTBHIA. pobora,
Peakuus poGota Ha 3BYK, OCTaHaBJIMBAIOILETOCS
LIBET, KacaHHe. Ha OIpE/IETICHHOM
Taitmep. paCCTOSIHUH J10
MPENSTCTBUS
26 | JIBmkeHue Mo 3aMKHYTOM Hanucanue nporpammsl
TpaekTopuu. Pemenne JUTSL IBUOKEHUS TIO KPYT'Y
3a/1a4 Ha KPUBOJUHEHHOE 4yepe3 MEHIO
JIBIDKCHHUE. KOHTpoOJIIEpa. 3amycK u
OTJIaJIKa POTPAMMBI.
Hanncanue npyrux
MPOCTHIX MPOrPaMM Ha
BBIOOD ydaluxcs U ux
CaMOCTOSITENIbHAs
OTJIaJIKA.
27 | KonctpyupoBanue Hanucanue nporpamMmsl

Mozenel poOOTOB IS
pellIeHus 3a1ad ¢
HCIIOJIF30BaHUEM
HECKOJIbKUX Pa3HBIX
BUJ0B JaTYUKOB.

JUTSL IBUOKEHUS TI0
KOHTYPY TPEYTrOJIbHUKA,
KBajpara.

Po6ort, 3anuceiBaromuit
TPACKTOPHIO JBIKECHUS

pe3yInbTara.

yYMEHHUE BHOCHUTD
HE0OXO0IMMBIE JOTIOJIHEHUS
Y U3MEHEHUS B X0J1e
pelIeHus 3a1a4.
Ho3nasamenvnwvie YY/[:
dopmMupoBaHUE
CHCTEMHOT'0 MbIIVIEHUS —
CIOCOOHOCTH K
PacCMOTPEHHIO U OTTMCAHHIO
00BEKTOB, SIBICHUH,
IIPOLIECCOB B BUJIE
COBOKYITHOCTHU OoJiee
MIPOCTHIX AIIEMEHTOB,
COCTaBJISIOUINX €IHMHOE
Lenoe.

OCYIIIECTBUTH MEPEHOC
3HaHUM, YMEHHUI B HOBYIO
CUTYAIUIO IS PEeIIeHUs
po6seM, KOMOUHUPOBATH
U3BECTHBIE CPE/ICTBA JUIS
HOBOTO peIIeHus MpodIieM;
Kommynuxamuenvie YY/I:
YMeHue onpenenarb
HaunboJiee paloHAIBHYIO
MIOCJIEZI0BATEIBHOCTD
JIEUCTBUH 110
KOJIJIEKTUBHOMY
BBITIOJTHEHUIO YU4eOHOM
3ama4d (TJ1aH, arOPUTM,
MOJYJIH U T.JI.), @ TAKXKE
aJIeKBaTHO OIIEHUBATh U
MIPUMEHSTH CBOU
CIOCOOHOCTH B

KU3HEHHOTO OTIBITa
nH(POPMAITMOHHOH
JeSITeIbHOCTH;
OCBOCHUE THITHYHBIX
CUTYyalUi yIpaBICHHS
poboTamu, BKIIFOYast
1 (GpoBYIO OBITOBYIO
TEXHHUKY.
dhopmupoBanue
YMCHHUS
OCYIIECTBIISITH
COBMECTHYIO
UH(GOPMaLIMOHHYIO
JeSITeTbHOCTD, B
YaCTHOCTH, IIPH
BBITIOJTHCHUH
y4eOHBIX 3aJ[aHuH, B
TOM YHCJI€ TPOEKTOB.

becena,
MIPAKTUKYM

becena,
MPaKTUKYM

NunuBuyanbHbIA
, COOpaHHas
MOJICIIb,
BBIITOJTHSIOIIIAS
MpeArnoaracMbie
IEUCTBUSL.

WNHnuBuayanbHbIi
, COOpaHHas
MO/ICIIb,
BBIIOJIHSIOIIAS
MpeAnoaraemMble
JIEHCTBHS.

NunuBunyanbHbIi
, COOpaHHas
MOJEIb,
BBITTOJTHSIOIIIAS
[pearonaracMple
TIEHCTBHS.
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M IIOTOM TOYHO €€
BOCIIPOU3BO AN

KOJUIEKTUBHOM
NEATEIHbHOCTH.

28 | Pemienue 3a7a4 Ha BBIXOJ 1 | Co3nanue u otnaaka YMeHue caMocToATeNbHO NuauBuayanbHbIN
U3 JTaOUPUHTA. MPOTPaMMBI ISt OLICHUBATh CBOIO , cOOpaHHas
OrpanudeHHoe JBUXKEHHS poOoTa NEeSITeNIbHOCTD U MO/JIETIb,
JIBUKCHHE. BHYTPH TIOMEIICHUS U JESITENIbHOCTD YICHOB BBITIOJTHSIOIIAs

CaMOCTOSITENILHO KOJUIEKTHUBA IMOCPEJCTBOM npeJnoiaraeMble
orudaroIero CpaBHEHUS C JEHCTBHAL.
MPETISITCTBHUSL. NEeSITeNIbHOCTBIO IPYTUX.

29 | IIpoBepounas padota Ne2 1 | O6o6menue u YMeHue UCTonb30BaTh [TpoBepounas
o Teme «Bubl CUCTEeMaTH3aIHs MHPOPMALIUIO C YUETOM pabota No2
JIBHKEHUH poOOTOBY OCHOBHBIX IIOHATHI 10 | 9TUYECKUX U IIPABOBBIX

TeMe «Bunpl nBrKeHuit | HOPM.
poOOTOBY»
6. TBopyeckue NpoekTHHIE PA0OTHI U COPeBHOBAHUSA(6 1)

30 | Pabora Hag mpoekTaMu YMeHue cocTaBisITh PeryasituBnble:yenenonae | Camoonpeoene- CopeBHOBaHus
«/IBrxeHue 1o 3agaHHON TUTaH JeHCTBU 1S aHue — IpeodpPa3oBLIBATh Hue —

TPACKTOPUNY, pEIICHUS CIIOKHON MIPAKTUIECKYIO 3a/1aqy CaMOCTOSITENILHOCTh U
«Kerenppunry. 3a1a4n B 00pa30oBaTeNbHYIO; JIUYHas
[IpaBuia copeBHOBaHUH. KOHMPOTb U CAMOKOHMPOAL | OTBETCTBEHHOCTD 3a

31 | CopeBHOBaHUE POOOTOB YMeHue coCTaBIsITh — UCNOJIb30BaTh CBOM MOCTYIIKH. CopeBHOBaHUs
Ha TECTOBOM IT0JIe. 3aueT TUTaH JEHCTBUH TS yCTaHOBJIEHHbIE IpaBuia B | Cuwblcnoobpaszosanue
BPEMEHH U KOJIHYECTBA pEeIIeHUs CIOKHON KOHTPOJIE CII0c00a PelIeHnsl | — CaMOOIIeHKa Ha
OmodoK 3a/1aun 3aJ1auH. OCHOBE KPUTEPHECB

KOHCTPYHPOBAHUS Ilo3naBaTenbHbIe: 00 e YCIIEITHOCTH y4eOHOU
pobota yuebnble — TBOpUECKOE NesATeTbHOCTH

32 | Koncrpyuposanue Paspabotka pelIeHue y4eOHbIX 1 Hpascmeenno- Pemenwue 3anau
COOCTBEHHOW MOJIeNH COOCTBEHHBIX MOJIENEH B | MPAKTHYCCKUX 3a7a4: omuyeckast (uHA. ¥ Tpym)
poboTa rpyImax. yMEHHE MOTUBUPOBAHHO opuenmayus —

33 | IlporpammupoBanue u [IporpammupoBanue OTKa3bIBaThCs OT 00pasua, HaBBIKH Pemenue 3amau
HCIIBITAHNE COOCTBEHHON MOJIETU B Tpymmax HUCKaThb OPUTMHAIBHBIC COTPYAHUYECCTBA B (vHA. ¥ TpyT)
MOJIEIN po60Ta_ peICHUA; CaMOCTOATCIIBHOC | Pa3HBIX CUTyallusiX,

BBITIOJTHEHUE PA3TTUYHBIX YMEHHE HE CO3/1aBaTh
34 | Ilpe3eHTanuu u 3ammra IIpesentanus mogeneir | TBOPICCKUX paboT; ydacTie | KOH(IMKTHBIX 3ammra npoeKTa
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npoekrta «Moi
YHUKAJIbHBINA poOOT»

B HpOGKTHOI\/'I JCATCIIBHOCTH
KOMMyHI/IKaTI/IBHLIe:63au

35

[TpesenTauuu u 3amura
npoekra «Mou
YHUKaJIbHBINA pOOOT»

[Ipe3enTanus moaenei

Mooeticmeue —
(bopmMynHupoBaTh
COOCTBEHHOE MHEHHE U
IMO3HUIHIO

CUTyallUil U HAXOJIUTh
BBIXOJIbI

3anuTa npoeKTa
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