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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma kpyxkka «PoGortorexnuka» Ha ocHoBe miargopmber LEGO MINDSTORMS Education
EV3 ¢ ucnonp3oBanuem aBropckoit mporpammsl JI.FO. OBcsaunkas, JI.H. OBcsaunkuii, A.Jl. OBcsHuUI-
kuii «Kypc nporpammupoBanus pobora EV3 B cpene Lego Mindstorms EV3». HanpasienHocts — Hay4-
Ho-TexHHueckas. [Iporpamma MoauduIpoBana sl CeIbCKONH MaJTOKOMIUICKTHON IIKOJIBI, T.K. IPEATO-
JaraeT y4acTtue JeTed pasHbeix Bo3zpactoB (10-17 neT) u ¢ pa3HbIM ypOBHEM 3HAHUN MH(POPMATUKU H
TEXHOJIOTHH.

Opnolt u3 BaxHBIX npodieM B Poccun sBisitoTcs e€ HemocTarouHas 00eCIeYeHHOCTh HHKEHEPHBIMU
KaapaMl M HU3KHHM cTaTyc MH)XXeHepHoro oOpazoBaHus. Celiyac HEOOXOAMMO BECTHU MOMYJSPHU3ALUIO
npodeccun nHKkeHepa. VIHTEHCHUBHOE MCIONIB30BaHUE POOOTOB B OBITY, Ha MPOU3BOJCTBE U MoJie 0O0s
TpeOyeT, YTOOBI MMOJIb30BAaTENN 001alal COBPEMEHHBIMU 3HAHUSAMU B OOJIACTH YIIpaBJIeHUS poOoTamu,
YTO MO3BOJUT Pa3BUBATh HOBBIC, YMHbIE, Oe30macHbIe U OoJiee MPOIBUHYTHIE aBTOMATH3UPOBAHHBIE CHC-
TeMbl. Heo0X0IuMO MPUBUBATE MHTEPEC YUAIMUXCS K 00JIACTH POOOTOTEXHUKU U aBTOMATH3UPOBAHHBIX
CHUCTEM.

Taxxke maHHas mporpamMma JacT BO3MOXKHOCThH IIKOJIBHHUKAM 3aKPENUTh M MPUMEHUTHh Ha MPaKTHUKE
MOJTyYEHHBIC 3HAHKS 110 TAKUM JHUCUIUIUIMHAM, KaK MaTeMaTHKa, Gu3nka, nHpopMaTuka, Texaonorus. Ha
3aHATHUSIX 110 TEXHUYECKOMY TBOPUYECTBY yYalllUecs CONMPUKACAIOTCS CO CMEKHBIMH 00pa3oBaTelIbHBIMU
obnactsiMu. 3a CYET UCTOIb30BaHUS 3arMaca TEXHUUYECKUX MOHATHI U CHEIMAbHBIX TEPMUHOB PaCIIHp -
I0TCS KOMMYHUKATHUBHbIE (DYHKIIMH $I3bIKA, YTIYOJNSIOTCS BO3MOXKHOCTH JMHTBHCTHUYECKOTO Pa3BUTHUS
oOyuatomierocs. Jlannast mporpamma mo3BOJISIET CO3/IaTh YHUKAIBbHYIO 00pa30BaTelbHYIO Cpeay, KOTopas
CIOCOOCTBYET PAa3BUTHUIO MH)KEHEPHOT'0, KOHCTPYKTOPCKOTo MbinuieHus. B mpouecce pabotet ¢ LEGO
EV3 yueHuku mproOpeTaroOT OIBIT PEIIeHUsT KaK THUIIOBBIX, TAaK M HENMIA0JIOHHBIX 3a7a4 M0 KOHCTPYHPO-
BaHUIO, IPOTPAMMHUPOBAHHIO, COOpY MaHHbIX. KpoMe Toro, pabota B koMmaHjie crioco0cTByeT hopMupo-
BaHUIO YMEHUS B3aWMOJIEHCTBOBATh C COYYEeHUKAMH, (OPMYITUPOBATh, AHAIIM3UPOBATh, KPUTUUECKHU Olle-
HUBAaTh, OTCTAUBATh CBOU UJICH.

Henan:
Pa3BI/ITI/Ie I/IHTepeca IIIKOJIbHUKOB K TCXHUKC U TCXHI/ILIGCKOMy TBOp‘-IeCTBy.
3agaun:

1.  Tlo3HakoMHTH CO cpemoii mporpammupoBanus EV3,;

2.  IlpoektupoBaHue poOOTOB U MPOrPaMMHUPOBAHHUE UX JEHCTBUI;

3.  BbIABUTH W pa3BUTh NPUPOAHBIE 33AaTKH M CIIOCOOHOCTH JETeH, TOMOTAIOIINEe JOCTHYh yCIeXa B
TEXHUYECKOM TBOPUYECTBE;

4.  Pacmupenue o6aacTu 3HaHHUH 0 podeccusx;

5. YMeHnue yueHUKOB paboTaTh B TpyIIax.

Jlng peanuzanuu nporpaMMbl HCTONB3YIOTCSI 00pa3oBaTelbHble KOHCTPYKTOPHI (prpMbl Lego, KoHCT-
pyktop LEGO MINDSTORMS Education EV3. On npencrasisier co00ii Habop KOHCTPYKTUBHBIX JIeTa-
JIe, MO3BOJISIONIMX cOOpaTh MHOTOYUCIIEHHBIE BapUaHThl MEXaHW3MOB, HAOOp NATUYMKOB, ABUTaTENN U
MHUKpoKomIbioTep EV3, koTopelii ympaBiseT Bceil MOCTPOEHHOW KOHCTpykuued. C KOHCTPYKTOpPOM
LEGO MINDSTORMS Education EV3 uaer Heo6xoaumoe mporpaMMHoOe 00ecTieueHHE.

LEGO EV3 oGecrneunBaet mpocTOTy Mpu COOpPKE HAYAIBHBIX MOJIEJICH, YTO MO3BOJIAET yYEHUKAM I10-
JYYHUTH PE3YNbTaT B IpeAeiax OHOTO 3aHATHS. M Tpr 3TOM BO3MOKHOCTH B U3MEHEHHH MOJIENIEH U TPO-
rpaMM — OYeHb IUPOKUE, U TAKOH ITOJXO0]] TIO3BOJISIET YUAIIUMCSI YCIOXKHSITh MOJIENb U ITPOTpaMMy, IPo-
SIBIISITH CAMOCTOSATEBHOCTD B U3YUYSHHH TEMBI.

B pe3yabTare u3yyeHust Kypca y4yauyecs 10JKHbI:



3HATL/IIOHUMATD

1.  poab u MecTo poOOTOTEXHHUKH B KH3HH COBPEMEHHOTO OOIIECTBA;
2.  OCHOBHBIE CBEJICHUE U3 UCTOPHU PA3BUTUSA POOOTOTEXHUKHM B Poccun u mupe;
3. OCHOBHBIX MOHSTHS POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKHE TEPMHUHBI, CBS3aHHBIE C MPO-
[[eCCaMi KOHCTPYHPOBAHUS U MIPOTPaMMHUPOBAHUsS POOOTOB;
4.  mpaBuia ¥ Mepbl 0€30IIaCHOCTH MPH PabOTE € 3IEKTPOUHCTPYMEHTAMH;
o011ee ycTpoicTBO M MPUHIMITEL AEHCTBUS pOOOTOB;
OCHOBHBIE XapaKTEePUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

HOPS/I0K OTHICKAHUSI HEUCIIPABHOCTEH B pa3IMYHBIX POOOTH3UPOBAHHBIX CHCTEMAX;
METOJIUKY IIPOBEPKH PAOOTOCIIOCOOHOCTH OT/IENIBHBIX Y3JIOB U JeTalell;
10. OCHOBBI MOMYMSPHBIX A3BIKOB IPOrPAMMUPOBAHUS;

5
6
7.  0oOLIyI0 METOAMKY pacyeTa OCHOBHBIX KHHEMATUYECKUX CXEM;
8
9

11. mpaBuia TeXHUKH O€30MACHOCTH MPHU pabOTe B KaOWHETE OCHALICHHBIM 3JIEKTPOOOOpYyI0Ba-

12. ocHOBHbIE 3aKOHBI JEKTPUUECKUX LIENeH, mpaBuia 6€30MaCHOCTH IpU paboTe ¢ AeKTpUYe-
CKHMH LIENSIMU, OCHOBHBIE PaJJUO3JIEKTPOHHBIE KOMIIOHEHTHI;

13. omnpexneneHus poOOTOTEXHUYECKOI'O YCTPOMCTBA, Haubosee pacpoOCTPaHEHHbIE CUTYAIUH, B
KOTOPBIX IPUMEHSIOTCS POOOTHI;

14. wumerb npeacTaBiICHUS O MEPCHEKTUBAX PA3BUTHUA POOOTOTEXHUKH, OCHOBHBIE KOMIIOHEHTHI
IIPOTPaMMHBIX CpeZ;

15. oOCHOBHBIE NPUHIMIBI KOMIBIOTEPHOI'O YIPABICHUS, HA3HAYEHWE U IPUHLMUIIBI padOThI 1BE-
TOBOT0, YJIbTPa3ByKOBOI'O JaTYMKa, JaTYNKA KACAHUS, PA3IIMUHBIX UCIIOJIHUTEIbHBIX YCTPOICTB;

16. pasnuuHble CIOCOOBI Iepeiaul MEXaHUYECKOTIO BO3/IEHCTBHS, pa3InUHbIe BU/IbI IIACCH, BHUJIBI
Y Ha3HAYECHHUE MEXaHUYECKUX 3aXBATOB;

yMeTh
1.  cobupartp mpocreiine MoJienH ¢ ucnoib3oBanueM EV3;

2.  CaMOCTOSITEIILHO MIPOSKTUPOBATh M COOMPATH U3 TOTOBBIX JIETAICH MaHUITYJIATOPHI U POOOTOB
pa3IUYHOTO HA3HAYCHUS,;

3. HWCHoJB30BaTh Ul IPOTPAaMMHUPOBAHUST MUKpOKOMITbIOTEp EV3 (mporpamMmmupoBaTh Ha JHcC-
wiee EV3)

4.  BIaJeTh OCHOBHBIMH HaBbIKaMU pabOThI B BU3YalIbHOH cpelie MporpaMMHUPOBaHUsI, IPOTpam-
MHUPOBATh COOpaHHBIE KOHCTPYKIIMH MOJ 331a4U HAYAIbHOTO YPOBHS CIIOKHOCTH;

5.  pa3pabaThIBaTh M 3alHCHIBATh B BU3YAIbHOU cpejie MPOrpaMMHUPOBAHUS THUIIOBBIE YIIpaBlie-
HUS poOOTOM

6.  TOJIB30BaTHCS KOMITBIOTEPOM, IMPOTPAMMHBIMHU MPOTYKTaAMH, HEOOXOAUMBIMHU TSI O0yUCHUS
nporpamme;

7. moabuparh HEOOXOAMMBIC NATYMKH M WCIIOJHHUTEIbHBIE YCTPOHCTBA, COOMpaTh MPOCTEHIINE
YCTPOWCTBA C OJTHMM WJIM HECKOJBKUMU JaTYNKaMH, COOMPATh U OTIAKUBATh KOHCTPYKIIMH 0a30BBIX
poboTOB

8.  mpaBWJIBHO BBHIOMPATH BUJ Mepeaurd MEXaHUYECKOTO BO3JCHCTBHS IS PA3IMYHBIX TEXHUYE-
CKHX CHUTYaIii, coOupaTh NEHCTBYIOIINE MOJIETH POOOTOB, a TAK)KE UX OCHOBHBIE Y3IIbI U CUCTEMBI

9.  BecTH MHAUBHUYaIbHBIC U TPYIIOBBIE UCCIEIOBATENbCKIE PAOOTHI.

IIporpamMma nmpeaHa3HauYeHa JUIs JeTel CPEeTHET0 M CTapIlero IMKOJILHOTO 3BeHA, BO3PACT KOTOPBIX
10-17 ner.




Cpok peaansanuu — 1 ron

PacnipenesieHue 4acoB HA y4eOHBI ro:
KomuuectBo yacos - 140

KomnuectBo yueOHbIX Henenb - 35
KonunuectBo yacoB B Henemo —4
IlnanupyeMblii pe3yJabTar:

CTuUMyIupOBaTh MOTHUBAIMIO YYALTUXCS K MOJYYCHHUIO 3HAHHM, IOMOTaTh (POPMUPOBATH TBOPYECKYIO
JIMIHOCTb.

CriocoOCTBOBaTh Pa3BUTHIO MHTEPECA K TEXHUKE, KOHCTPYUPOBAHUIO, TIPOTPAMMHUPOBAHUIO, BBICOKHM
TEXHOJIOTHSAM, (OPMHUPOBATH HABBIKH KOJUICKTHBHOTO TPY/A.

CdopmupoBaTh HABBIKM KOHCTPYUPOBAHUS U TIPOTPAMMHUPOBAHUS pOOOTOB.

CdopmupoBaTh MOTHBAIMIO K OCO3HAHHOMY BBIOOPY WHXXEHEPHOW HAIPABICHHOCTH OOy4YCHHUS B
JaIbHENIIIEM.

IloaBeeHNe UTOrOB PAOOTHI MPOXOIUT B hopMe OOIIECTBEHHOM Npe3eHTaluu (BBICTaBKa, KOHKYPC).

VYyacTue B KOHKypcax TEXHUYECKOW HAIIPABIEHHOCTH, OOMEH OIBITOM C IPYTUMU IIKOJIaMH.

DopMBbI KOHTPOJISI

1.  Ilpaktuueckue 3aHATUSA

2.  TBopueckue MPOEKTHI

[Tpu opranM3anyy MPaKTUYECKUX 3aHATHH M TBOPUYECKUX MMPOEKTOB (POPMHUPYIOTCS MAJIbIE TPYIIIIHI,
cocrosmue u3 2-3 yuyammuxcs. g Kaxaou rpynmbl BeIIETSETCS OTACIbHOE paboyee MeCcTo, COCTOS-
1iee U3 KOMIIbIOTEPa U KOHCTPYKTOPA.

[Ipeobnanatomieit popmoii TeKyIIero KOHTPOJIS BBICTYIAET MIPOBEPKa pabOTOCOCOOHOCTH poboTa:

o BBISICHEHHE TEXHUUECKOH 3a/1a4H,

o OIIpeZeNICHUE MMyTEN PELICHNUs] TEXHUYECKOH 3a1a4u

KonTtpons ocymiectisiercss B popMe TBOPUECKUX MMPOEKTOB, CAMOCTOSATEILHOM pa3paboTKu paboT.

Metoabl 00yueHust

1.  Tlo3HaBaTenbHBIN (BOCIPHUATHE, OCMBICIICHUE U 3alIOMUHAHUE yYAIIUMHUCS HOBOTO MaTepuaia
C TIPHBJICYCHHEM HAONIOACHHUS TOTOBBIX IMPUMEPOB, MOJICITHPOBAHUS, H3IYUEHUS WILTIOCTPAIIH,
BOCTIpUATHSA, aHAIIM3a U 000OIIEHUS MaTepUAIIOB);

2.  Meton mpoekToB (MIpH YCBOEGHUM W TBOPUECKOM MPUMEHEHMHM HAaBBIKOB M yMEHUU B
npoliecce pa3paboTKu COOCTBEHHBIX MO/IENEH )

3. KouTponbHbiit MeTO (TP BBISBICHUH KaueCTBA YCBOCHUS 3HAHMIA, HABHIKOB U YMEHUN U UX
KOPPEKIIHS B IIPOLIECCE BHIMOTHEHUS MTPAKTUUYECKUX 3aJaHUi)

4. TI'pynmoBas paboTa (WCHOJB3yeTCS TPH COBMECTHOM COOpKe Mojened, a Takke Mpu
pa3palboTKe MPOEKTOB)

dopmMbl OpraHu3annu y4eOHbIX 3aHATHI

. YPOK-KOHCYJIbTallHs;
. IIPaKTUKYM;

. YPOK-TIPOEKT;

. YPOK NMPOBEPKH U KOPPEKIIUH 3HAHUN U YMEHHIA.
. BBICTaBKa,;

. CMOTp.

PazpaboTka kaxJoro mpoekTa peanusyercss B (hopMe BBITOJHEHHsS] KOHCTPYUPOBAHUS U MPOTpam-
MHUPOBaHUS MOJIENIN pOOOTa IJIsl PELICHUS PEATIOKEHHOM 3a/1auH.



O01mme yuyeOHbIEe YyMEHHSI, HABBIKM U CIIOCOOBI eSITeJIbHOCTH

Ilo3naBaTe/bHas 1eATEIbHOCTD

Hcnonb30Banue ISl IO3HAHKS OKPYKAIOIIETO MHpA Pa3IMYHbIX METOMOB (HaOIO/eHUE, U3Mepe-
HUE, OIBIT, SKCIIEPUMEHT, MOJICTUpOBaHue U Ap.). OnpeneneHue CTpyKTypbl 00bEKTa MO3HAHUS, T10-
HUCK U BBIJACICHUC 3HAYNMbBIX (byHKI_[I/IOHaJIBHLIX CBSI3€ll U OTHOIICHUN MCKAY 4YaCTsAMU LECJIOTO. YmMme-
HUE pa3JIeiATh MPOLIECChl Ha ATAlbl, 3BEHbs; BbIICJICHHE XapaKTEPHbIX MPUYMHHO-CIEICTBEHHBIX CBSI-
3ei.

Omnpenenenue aaeKBaTHBIX CIIOCOOOB pellleHusl yueOHOH 3a1auu Ha OCHOBE 33JaHHBIX aJIFOPUTMOB.
KomOuHMpoBaHe M3BECTHBIX AITOPUTMOB JEATEIBHOCTH B CUTYalUsX, HE MPEANOIaraloux CTaH-
AapTHOC IMPUMCHCHUC OAHOT'O U3 HUX.

CpaBHeHHE, COMOCTaBICHHE, KIacCu(PHUKAIUs, PAaHKUPOBAHHE OOBEKTOB 10 OJJHOMY WU HECKOJb-
KHAM TIPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPHSIM. YMEHHE paznudaTh (HakT, MHEHHE, JT0Ka3aTeIbCTBO,
TUTIOTE3Y, AKCUOMY.

HccnenoBanne HECIOXKHBIX MPAKTUYECKUX CUTYAIUH, BBIIBUKEHUE MPEIINONOKEHUH, TOHUMAaHNe
HEOOXOUMOCTH UX MPOBEPKU Ha MpakTHKe. Mcrnonbp3oBaHue MPaKTUYECKUX U J1a0OpaTOPHBIX padoT,
HECJIOKHBIX SKCIIEPUMEHTOB I JJOKA3aTelIbCTBA BBIIBUTAEMbBIX MPENOI0KEHUH; OMMCAaHUE Pe3yIib-
TaTOB 3TUX paboT.

TBopqecxoe peIICHUC y‘~IC6HLIX U MPAKTUYCCKUX 3aJa4d:. YMCHUC MOTHUBUPOBAHHO OTKAa3bIBATbHCA OT
06pa311a, HCKAaTb OPUTIMHAJIBHBIC PCIICHHA;, CAMOCTOATCIBHOC BBINMOJIHCHUC PA3JIMYHBIX TBOPYCCKUX
pabot; ydacTue B IPOCKTHOM JIeATETbHOCTH.

HNudopManmoHHO-KOMMYHUKATUBHASA AeATEJIbHOCTH

AJleKBaTHOE BOCIIPUSATHE YCTHOM peud M CHOCOOHOCTH IepelaBaTh COAEpKAHHE MPOCIYIIaHHOTO
TEKCTa B C)KaTOM WJIM Pa3BEPHYTOM BUJE B COOTBETCTBHH C IEJIbIO YIEOHOTO 33 aHUSI.

Oco3HaHHOE 0erioe YTeHHe TEKCTOB PA3IMYHBIX CTUJICH U jKaHPOB, MpoBeieHHe HMH()OPMAIIMOHHO-
CMBICTIOBOTO aHanu3a TekcTa. Vcroib30BaHME pa3NUYHBIX BUAOB UTEHUS (O3HAKOMHTENIHHOE, MPO-
CMOTpPOBOE, TTIOMCKOBOE H JIp.).

Bnagenne MOHOIOTMYECKON M TMATIOTMUECKOM peublo. YMEHUE BCTYyNaTh B peyeBoe 00IeHue, yJa-
CTBOBaTh B Juaiore (MOHMMAaThb TOUYKY 3pEHMsI cOOeceqHHKa, MPU3HABATh MPaBO HA MHOE MHEHHE).
CoznlaHue NMUCbMEHHBIX BBICKA3bIBAHWUMN, aJ€KBATHO IEPENAIONINX MPOCIYIIAHHYI0 M MPOYUTAHHYIO
MH(OPMALIHIO € 33JJaHHOM CTENEeHbI0 CBEPHYTOCTH (KpaTKo, BEIOOPOUHO, M0JHO). CocTaBiieHue MiiaHa,
Te3UcoB, KoHcMekTa. [IpuBenenne mpumepoB, MOA00pP apryMeHTOB, (OpMyIHpoBaHHe BBIBOJOB. OT-
pa’keHHe B YCTHOM WM MUCbMEHHOH (hopMe pe3ynbTaToOB CBOEH NeATEIbHOCTH.

YmMmenue nepedpazupoBath MBICTH (OOBSICHATh «UHBIMU CIIOBaMU»). BHIOOp M HCIIONB30BaHUE BhI-
pa3uTENbHBIX CPEACTB SI3bIKAa M 3HAKOBBIX CHUCTEM (TEKCT, Tabiula, CXema, ayJIMOBU3YaJIbHbIN Pl U
JIp.) B COOTBETCTBHM C KOMMYHUKATUBHOMU 3a/1aueid, chepoil U cuTyanuei oomeHus.

Hcnonb3oBaHue A7 pelieHrs No3HaBaTeNbHbIX 1 KOMMYHUKATHUBHBIX 3a/1a4 Pa3jJU4YHbIX UCTOYHU-
KOB MH(pOpMallny, BKIIOYas SHIUKIIONEIUH, ciioBapu, IHTepHeT-pecypchl U apyrue 6a3bl JaHHBIX.

PeduiekcuBHas 1eATEIBHOCTH

CaMocTosiTenbHasl OpraHu3aius yaeOHO! AesaTenbHOCTH (TIOCTAaHOBKA [N, MNIAHUPOBAaHUE, OMpe-
JIeJIeHUE ONTHUMAJILHOTO COOTHOIIECHMSI L€ U CPEeACTB U Ap.). BnajneHue HaBbIKaMH KOHTPOJS U
OLICHKHM CBOEH JEATENBHOCTH, YMEHUEM IIPEIBUIIETh BO3MOKHBIE MOCIEACTBUSA CBOMX AeicTBui. I1o-
WCK W YCTpaHEHUE MPUYUH BO3ZHUKIIUX TpyAHOCTEH. OICHMBAaHNWE CBOWX YYEOHBIX JOCTIKEHHM, TMO-
BEJICHUSI, YEPT CBOEHM JMYHOCTH, CBOEr0 (PU3NYECKOTO M SMOIMOHAIBHOTIO coCTOsiHUSA. OCco3HaHHOE
omnpezeneHue chepbl CBOUX UHTEPECOB U BO3MOXxHOcTel. CoOIto/IeHne HOpM MOBEICHHS B OKpYKato-
1iei cpene, MpaBui 370pOBOro 00pas3a )KU3HU.



Brnanenne ymeHUsIMM COBMECTHOW JESATEIBHOCTH: COITIACOBAaHME M KOOPAMHALUS AEATEIBHOCTU C
JIPYTUMH €€ YYaCTHUKaMU; OOBEKTHBHOE OLIEHMBAHHWE CBOETO BKJIAJa B pelIeHHE OOLIMX 3ajad KOJ-
JIEKTHBA; Y4ET OCOOCHHOCTEH pa3IMYHOTO POJIEBOTO MOBEACHUS (JIHAEDP, HOAUMHEHHBIH U Ip.).

OneHuBaHUE CBOEH AESITEILHOCTU C TOYKU 3PEHUS HPABCTBEHHBIX, IPABOBBIX HOPM, 3CTETHUECKUX
1eHHocTel. Mcronb30BaHie CBOMX MPaB U BHITIOJIHEHUE CBOMX OOSI3aHHOCTEH KaK rpa)k/J1aHUHA, YeHa
oOmiecTBa ¥ yueOHOr0 KOJJIEKTHBA.

TeMaTnuyeckoe NIIAHNPOBAHHUE

Ne HaunmeHnoBaHMe pa3je/ioB U TeM Bcero Teopusi /npakTuka
4acoB
1 |BBenenue B poOOTOTEXHUKY 2 2/0
2 |KoncrpyupoBanue 42 12/30
3 |IIporpammupoBaHue 56 26/30
4 |IIpoexTHast IESATETHLHOCTh B MAJIBIX TPYyIIax 40 10/30
BCEI'O 140 50/90
OCHOBHOE COJAEPKAHUE

BBenenue (2 4.)

3HakoMcTBO ¢ MupoM Lego. Mcropus co3nanus u pa3BuTtus komnanuu Lego. Beenenue B nmpeamer.
N3y4yeHne maTepruaabHON 4acTH Kypca.

KoncrpyupoBanue (424.)

WuctpykTax mo texuuke 6ezonacHoctu. COopka onbITHOM Moaenu. KoHCTpynpoBaHue MOTUTOHA.
3HAKOMCTBO C IIporpaMMupoBaHueM. Hamucanue npocreiimero anroputma u ero 3amyck. [lpumene-
HUE aJIropuT™Ma U MoJenu Ha nonaurone. [loBropenue nsydennoro. Pa3sutue monenu u coopka Oosee
CJIOXKHBIX MOJZEIIEH.

IIporpammupoBanue (564.)

BusyanbHble s3bIKM porpaMMupoBaHus Pa3iensl mporpaMMbl, YpOBHH CIIOKHOCTH. 3HAKOMCTBO C
RCX. Nndpakpacusiii nepenarunk. [lepenaua nporpammel. 3amyck nporpaMmbl. Komanasl Bu3yanb-
HOTO s3bIKa MporpammupoBanus Jlero. M3ydenne OxkHa HHCTpYMEHTOB. M300paxkeHne KoMaH 1 B po-
rpaMMe U Ha cxeme. PaboTta ¢ mukrorpamMmmamu, COeIMHEHUE KOMaH[. 3HAKOMCTBO C KOMaHJaMU: 3a-
MyCTH MOTOP BIIEPE; BKIIOUYH JAMIIOUKY; JKJIU; 3allyCTH MOTOpP Ha3az; cTorn. OTpaboTKa coCTaBICHUS
npocTeiiiel mporpaMMel 10 a0JIOHY, IEpeauy U 3aIycka IpOrpaMMBl.

Cocrasnenue nporpamMbl. COOpKa MOJENIN ¢ UCIIONIb30BaHUEM MOoTopa. CocTaBieHHEe IPOrpaMMBl,
nepenaya, neMoHcrpanus. COopka MoJeNH C UCIONIb30BaHUE JaMnoyku. CocTaBlieHHE MPOTrPAMMBI,
nepegava, JeMoHcTpauvs. JImHelHas u nukiandeckas nporpamma. CocTaBie€HHE NPOrpaMMBl C HC-
I10JIb30BAHNEM MAPaMETPOB, 3allMKIMBAaHUE IPOrpaMMbl. 3HAKOMCTBO C JIaTYMKaMU. Y CJIOBHE, YCIIOB-
HBI nepexoa. [latunk kacaHus (3HAKOMCTBO C KOMaHJaMU: AW HAXKaTo, KIU OTXKATo, KOJINYECTBO
HaxxaTui). JlaTauk ocBemeHHOCTH (/laTuMk ocBemeHHOCTH. BiusHuE mpeaMeToB pa3HOTo I[BETa Ha
MOKa3aHUs JaTYMKa OCBEIIEHHOCTH. 3HAKOMCTBO C KOMaHJIaMH: K11 TEMHEE, JKJIU CBETIIEE).

IIpoexTHasi AeATEbHOCTH B rpynnax (7-4.)

Pa3paboTka coOCTBEHHBIX MOJIeNiel B rpymmax, HOArOTOBKA K MEPONPUSATHSM, cBsizaHHbIM ¢ JIET'O.
BripaboTka 1 yTBEpXkK/I€HUE TEMBI, B paMKaxX KOTOPOH OyneT peaan3oBbIBaThCs MpoekT. KoHcTpynpo-
BaHHE MOJIENH, €€ NMPOorpaMMHUpPOBaHKE TPYIION pa3padoTunkoB. IlpesenTanus mojeneil. BricTaBku.
CopeBHOBaHUS.



KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

®
=
= Paznen/ IpeameTHbIE HMarta
s Tema pe3yJbTaThbl
Sl
< Ilnan | ®akr
ema 1. BBegenne B po0OOTOTEXHUK q
T 1.B ] 2

1-2 BeeneHue B Po0OTOTEXHHMKY. PoGotel. | IMeTh obume npeacTaBieHus O 3HAYCHHE
Bungsr poboroB. 3HaueHHe poOOTOB B KU3HH po0OTOB B JKM3HH YeJIOBEKA. 3HATH IPaBH-
yenoBexa. OCHOBHBIEC HANPABJICHUS TPUMEHe- | *2 PabOTEI ¢ KOHCTPYKTOPOM. 3HAHNC T10-

HATUA aJIropurMa, UCIOJHUTCIIA aJIllOPUT-
HUs po6oToB. [IpaBuna paboThl ¢ KOHCTPYKTO- p p
Ma, CHUCTEMbI KOMaH[ HUCIIOJTHUTECIISL
om LEGO. S3wikn nporpamvupoBanus. Cpe-
p porp p p (CKH). Nmets oOmee mpencTaBiICHHE O
7a TPOTPaMMMPOBAHHS MOJYNS, OCHOBHBIC | ooy norpaMMHpOBAHHS MOIYISA, OC-
ook HOBHBIX 0JIOKaX.
Tema 2. KoncrpyupoBanmue (42 u)

3-6 | [IpaBuJia TeXHUKH 0€30MACHOCTH NPH 3HaHHE COCTABHBIX YaCTeH YHUBEPCATbHO-
paGoTe ¢ po6OTAMH-KOHCTPYKTOPAMM. ro kommuexra LEGO MINDSTORMS
TTpaButa oBpalcHus ¢ poBoTaMu EV3 EDU u ux ¢ynkuuii. CnocoGHOCTh

) y4aIuXxcs BOCIIPOU3BECTH 3Talbl COOPKU
OcHOBHBIC MEXaHUYECKHE IeTAMH KOH- | | (oo o BOTPOCEL.
CTPYKTOpa U UX Ha3HAYeHHe.

7-10 | Moayaw EV3. 0630p, sxpan, knonku ynpasie- | SHAHHE Ha3HAUYCHHE KHOMOK Moaysis EV3.
HUS MOZAYIIEM, HHAUKATOP COCTOSHIUSL, IOPTEHL. YMeH#e COCTaBUTh MPOCTEHILYIO PO~
YcranoBka 6arapeii, cnocoobl IKOHO- TPamMy 10 WaGJIoHy, COXPAHATE H 3aMlyc-
MuH HEprHH KaThb MPOrpaMMy Ha BBIIIOJIHEHUE
Bxurouenue monyJisa EV3. 3anuce npo-

TpaMMBbI U 3aIlyCK €€ Ha BBITIOJIHCHUE.

11-14 | OcHoBHBIE MEXaHH3MbI KOHCTPYKTOpPA | 3HaHHE TAPAMETPOB MOTOPA M MX BIIHAHHE
LEGO EV3. Cepromotopsr EV3, cpaBrenue Ha paGoty mozeH. Iv/IMeTI’ TpeACTaBIICHHC
MOTOPOB. MOH.[HOCTL 1 TOYHOCTb MOTOpaA. Mexa- 0 BHfIaX COCAHCHHIH H niepeniad.

HHWKa ME€XaHU3MOB U MallluH.
Buabl coenmHeHui M epeaay v ux
CBOMCTBA.

15-18 | Coopka momesm podoTa MO HHCTPYK- CriocobHOCTh yJalTuxcsi BOCIPOU3BECTH
HHH STaIlbl C60pKI/I " OTBETUTH Ha BOIPOCHI.
MDOrDAMMIDOBAHNE IBIGKEHHS BIehe YMeHue BBIIONHUTB pacyeT 4ynciia 000po-

p p . p a p o TOB KoOJIeCa Ui MPOXOXKACHNA 3aIaHHOTO
10 NPSIMOM TPAEeKTOPUH. PACCTOSHHS.
Pacuer umciaa 000poToB KoJieca AJd
NMPOXO0KIEHUS 3aJAHHOT0 PACCTOSIHUSA.

19-22 | JaTtyuk kacanus. YCTPOHCTBO JaTYUKA, | YMCHHE PEIIaTh 3a/[a4H Ha JBIKEHHE C

HpaKTHKyM. PellIeHI/Ie 33[[3"] Ha HBI/I)Ke' HUCIIOJIb30BAHUEM OaTYMKa KaCaHUs.
HHE C HCMOJb30BAHMEM MaTYMKa Kaca-
HUA.
23-26 | JlaTuMKk uBeTa, PEKMMbI PaGOTHI JaT- | 3HAHHE BIMAHKE NPEIMETOB PA3HOIO LBe-

YyHukKa.

Ta Ha NOKa3aHuA JaTdyhuKa OCBCIICHHOCTHU




Pemienue 3a1a4 Ha ABHKEHHE € HCIOJIb-
30BaAHHEM JAaTYUKA

27-30 YHpra3ByKOB0ﬁ NATYHK. 3HaHne 0COOCHHOCTEH PabOTHI JaTUHKA.
Pelnenue 32124 HA JABMKEHHE C HCHOJb- |  MCHAC PEIIATh 3a]a4H Ha IBIKCHHE C
30BAHHEM HaT'-[]/[Ka paCCTOﬂHﬂﬂ HCIOJIb30BAHUCM JaTYUKa PACCTOSIHUA.

31-34 I'mpockonuyeckuii 1aTYHK. YMeHue peniars 3a1a4u Ha JBUKCHUE C
I/IH(l)paKpaCHbIﬁ [[aT'lI/IK, pe)KI/[M l.[pu_ HCIOJIb30BAHUEM TMPOCKOIMNYCCKOTO AaT-
0JIM2KeHH s, PeKUM MasiKa. .

35-38 | IoakiiroueHHe JATYMKOB H MOTOPOB. | YMCHHE HA3HIBATH JATIHKH, X QYHKIMH
Hurepdeiic moayass EV3. Ipunoxenns | * CTOCOGEI MOTKTIOYEHIS K MOAYTIO;
moayns. IIpencraBieHue mopra. YnpaBiacHUE MO- MPABHIILHO PAGOTATh ¢ KOHCTPYKTOPOM
TOPOM.

39-44 | lIposepounast padora Ne 1 mo Teme | O600LICHHE U CHCTEMATH3ALNS OCHOBHBIX
«3HaKoMcTBO ¢ poboramm LEGQ | MOHATHH 1O Teme
MINDSTORMS EV3».

Tema 3. IIporpammupoBanue (56 1)

45-50 Cpena NPOrpaMMHUPOBAHUSL  MOTYJS CrocoOHOCTh yJanTuxcsi BOCIPOM3BECTH
EV3. Cosnanne MpOTpaMMEL. Y gajieHne OJOKOB. STallbl POrpaMMHPOBAHIS 1 OTBETHTH Ha
BrmonzHenne nporpammel. CoxpaHeHHE U OTKPBI- BOTIPOCHL.

THE NPOTPaMMBI.

51-56 | Cyerunk kacanmii. BerBiieHHe MO AaT- | YMCHHC HCIOIB30BATh BETBICHUS [IPH
YUKAM. peHICHUH 3a4a4 Ha ABHUKCHUC
Metoabl NpUHATHS pelieHUH PoGoTOM.

Mopenu moBeeHUs MPHU pa3HOOOPA3HBIX CUTYAIlH-
AX.

57-62 | IIporpammHoe obecnieuenne EV3. YMeHHE UCTIOJIb30BATh LIUKIIB IIPU pere-
Cpema LABVIEW. OcHoBHoe okHo. CBOMCTBA U HHHU 3a/1a1 Ha NBHKCHUC
CTPYKTYpa IIPOEKTA.

Pemienne 3ama4 Ha JBMKEHHE BIO0Jb
CTOPOH KBaJpaTra. HMcnonb3oBaHUE IUKIOB
IIpyu pCHICHUH 3a/1a4 Ha IBUIKCHUC.

63-68 | IporpaMMubie GJIOKH M MAJTUTPHI MPo- | CIIOCOOHOCTS yJAIIMXCs BOCHPOU3BECTH
rPAMMHpOBAHMS. Crpamuna  ammaparmpix | 2 21PH COOPKH H IPOrpaMMHPOBaHHs i
CpeaCTB OTBETHUTH Ha BOIPOCHI YUHUTEIIS.
Pepakrop koHTEeHTA. UncTpymeHTsl. YcTpa-

HeHue HenoJaaok. [lepesamyck Mogyns

69-74 | Pemienue 3a1a4 Ha JBUKEHHE MO KpPH- | CIOCOOHOCTH yJaIIMXCs BOCIPOU3BECTH
BOil. Hesasucumoe ympasieHue motopamu. Ilo- JTallbl POrpaMMHUPOBAHHA M BLITOTHATE
BOPOT Ha 3aJJaHHOE YUCIIO rpanycoB. Pacuer yria pactet yrjia foBopota.

IIOBOPOTA.

75-80 | Mcnosip30BaHMe HHU/KHEr0 AATYMKA OC- | YMCHHE PEIIaTh 3a1a41 Ha ABIKCHUE C
BEIIICHHOCTH. Pemenne 3amady Ha JBHKEHHE C OCTAHOBKOH Ha 4ePHOI JIMHUK
OCTaHOBKOM Ha YEPHOH JIMHUH.

81-86 | Pemrenne 3amad Ha JABUJKEHHE BIOJIL | YMCHHC PCIIATh 3a[a4M Ha IBIDKCHHC
JIMHUM. KanmuOpoBKa JaT4nKa OCBEIIEHHOCTH. BJI0JIb MEPHOH JIMHAN

87-92 HpOFpaMMI/IpOBaHHe Mony.nei'[, YMeHue pemiarsb 3a/1a4i Ha MPOXOXKACHUE

Pemenue 3amau Ha MPOXO0KJICHHUE 110 110~

110 ITOJIXO U3 KJICTOK.




JII0 U3 KJIETOK

93- | CMOTp poGOTOB HA TECTOBOM I0JIe. 3ayer | OOOOIICHNE M CHCTEMATH3ALIHS OCHOBHBIX
100 | BpeMeHH i KOTHYECTBA OMIHOOK. HOHATHH 110 TeMe «OCHOBBI IPOrpaMMHU-
pOBaHHA»
Tema 4. [IpoexTHasi AessTeabHOCTD (40 4)
101- | Mi3mepeHHe OCBEIIEHHOCTH. Ompenenenne | SHAHUC HA3HAYCHUS M OCHOBHBIX PEKMMOB
103 uBeToB. Pacno3HaBaHue 1IBETOB. paboThbl 1aTYNKA LBETa
Hcnonb3oBaHue KOHCTPYKTOPAa B Kaye-
cTBe HM(ppoBoii 1adopaTropuu.
104- I/IgMepeHHe pacc'r()ﬂ].[nﬁ o Oﬁ"beKTOB. 3HaHHe Ha3HAYEHHE U OCHOBHBIX PEXKNUMOB
106 CKaHI/IPOBaHI/Ie MECTHOCTH. pa60T1>1 YJAbTPa3BYKOBOI'O JaTYHKa.
107- | Cuaa. I1l;ne4yo cuJibl. TloasemHblii KpaH. YMeHHe BBINONHAT PACUCTHI IPU KOHCT-
109 CyeTryuk 000pOTOB. CKOpOCTH BpAIIEHHS PYHPOBAHHH HOABEMHOTO KpaHa.
CcepBOMOTOpa. MOIIHOCTb.
110- | YopaBiienue poGOTOM ¢ MOMOIILI) | YMEHHE POrPaMMHPOBATE POOOTA, OCTa-
112 BHEIIIHMX B03}1eﬁCTBI/Iﬁ. HABJIMBAIOUICTOCA Ha OIIPEACIICHHOM pac-
Peaknusi podora Ha 3BYyK, LIBEeT, Kaca- CTOHIIL A0 TIPETATCTEIA
HHe. Taiimep.
113- | /IBM:keHHMe MO 3aMKHYTOH TpaekTopuu. | Hamucanue mporpaMMel Juist IBIOKEHHSA 1O
115 | Pemense 3aJa4 Ha KPUBOJHHeiHoe | KPYTY HCPC3 MCHIO KOHTPOJICPA. 3amyck n
——_— oTiIaaka nporpammsel. Hanucanue npyrux
MPOCTHIX IIPOTPaMM Ha BHIOOpP YJaIIUXCS U
HX CaMOCTOSTCIbHAsA OTJIaaKa.
116- | KoncrpyupoBanue MojeJieii poooros | Hamucanue mporpaMMel JUlst IBIKEHHUSA 11O
118 | pis pemeHust 3a1a4 ¢ MCHOJAb30BaHuem | KOMTYPY TPCYTOBHIKA, KBajpata.
Po6ort, 3anmiceIBaromuii TPaeKTOPHUIO ABH-
HECKOTLKHUX Pa3HBIX BH0B 1aTHKOB. JKE€HHUS U TOTOM TOYHO €€ BOCIIPOU3BO/IS-
bangz07i
119- | Pemenne 3aga4 Ha BBIXOA M3 Ja0upuH- | CO3IaHNe i OTIa/Ka IPOTPAMMBI [
121 TAa. JIBIDKEHUS po0OTa BHYTPHU TIOMEIEHHS U
Orpa]{nqe]{]{oe BHZKEHHe. CaMOCTOATEIIbHO OFI/I6aIOH.[eFO IpenATCT-
BUA.
122- IMposepounasi padora Ne2 no reme «Bu- O0600I1IeHHe U CUCTEMAaTH3aIHs OCHOBHBIX
124 bl IBHIKEHUI pOﬁOTOB» MOHTHH 110 TeMe «Buapbl ABMKEHUN po-
0OTOBY
125- | Pa6oTa Han NpoeKTaMM. IIpasuna copeBHO- YMeHHe COCTaBJIsTh IIaH ASHCTBHIT I
127 BaHUIL. pelenns CI0XKHOM 3a1a4n
128- | CopeBHOBaHWEe pPOGOTOB Ha TECTOBOM | YMEHHE COCTABJIAT IUIAH NCHCTBUMI I
130 MoJie. 3a4eT BpeMeHH U KOJIMYECTBA ONTHOOK. PCILICHH CIOKHO} 387184 KOHCTPYHPO-
BaHMs poboTa
131- | KoncrpynpoBanue co0CTBeHHOW Moje- | Paspaborka coGCTBeHHBIX MOZEreH B
133 | siu pobora. rpymmax.
134- | IporpaMmMupoBaHne U MCHBITAHUE €O0- | [IporpamMmupoBaHKe MOJIENH B IpyTITax
136 | cTBeHHOW MoaeaH poGoTa.
137- Ipe3enTanun u 3ammTa npoexkra «Moi | [Ipesenrauus moneneit
140 YHUKAJIbHBII po00oT»




Y4eOHbIe MaTepHAJIbI:

1.  Ha6op korcrpykropoB LEGO MINDSTORMS Education EV3

2 [Tporpammuoe obecnieuenne LEGO

3. Marepuais caiita_http://www.prorobot.ru/lego.php

4 Cpenctsa peanuzaunu UKT mMatepuanoB Ha ypoke (KOMIBIOTED, IPOEKTOP, IKPAH)

IIpumepHbIe TeMbI POEKTOB:

1.  Copoekrtupyiite U NOCTpoiiTe aBTOHOMHOIO po0OTa, KOTOPBIA ABMIKETCS IO MPABUILHOMY
MHOT'OYTI'OJIbHUKY U U3MEPSET PACCTOSHUE U CKOPOCTh

2. CropoexkTupyiTe U IOCTPOITE aBTOHOMHOTO POOOTa, KOTOPHIN MOXKET IMEepPEeIBUTATHCS:

L4 Ha paCcCTOAHHC 1M

L4 HCIIOJIB3YA XOTA OBl OAWH MOTOP

L4 HCIIOJIB3YA OJId NCPCABMIKCHUSA KOJIECa

L4 a TAKXKC MOXKCT OTO6pa)KaTB Ha 9KpaHC HpOI‘/'II[eHHOG HM paCCTOSAHUC

CrpoekTupyiiTe U IOCTPONTE aBTOHOMHOT'O po00Ta, KOTOPBIM MOKET IIEpPEMEIIAThCS U:

J BBIYHCIIATH CPETHIOIO CKOPOCTh
J MOXET 0TOOpakaTh Ha SKpaHE CBOIO CPEIHIOI0 CKOPOCTh

CripoexTupyiTe 1 MoCTpOiTe aBBTOHOMHOI'O po00Ta, KOTOPBIA MOXKET NEPeABUTaThCs:
J Ha paccTosiHue He MeHee 30 cM
J UCTIONB3Ys XOTsI ObI OJTMH MOTOP
J HE UCTIONIB3YS JJIS IEPEABIKEHHUS KoJleca

5. ChpoextupyiiTe, OCTpONTE U 3alIporpaMMHUpyHTe poO0Ta, KOTOPBII MOXKET ABUraThCs BBEPX
10 KaK MOKHO 00Jjiee KpyTOMY YKJIOHY.

6.  ChopoextupyiiTe, MOCTPOUTE M 3aPOTPAMMHUPYHTE pOoOOTa, KOTOPHIH MOXKET MEPEIBUTATHCS
[0 TPAaeKTOPUHU, KOTOpasi 00pa3yeT MOBTOPSEMYIO T€OMETPUUECKYIO (GUTYpY (HAllpUMep: TPEYroJbHUK
WM KBaJparT).

7.  CropoexkTupyiTe U MOCTporTe 60jee YMHOTO po00Ta, KOTOPBIA pearupyeT Ha OKPYKAIOU[yIo
00CTaHOBKY. 3amporpaMMHUpyHTe €ro JUlsl UCIOJIb30BAHUS JaTYNKOB IIBETA, KACAHUS, U YJIbTPAa3BYKO-
BOT'O JIaTYMKA JJIs1 BOCIIPUATHUS PA3JINYHBIX TaHHBIX.

8.  ChpoextupyiiTe, MOCTpONTE M 3alporpaMMHUpyHTe POOOTH3UPOBAHHOE CYILECTBO, KOTOPOE
MOYET BOCIIPUHMMATh OKPYXKAIOIIYIO CPelly U pearupoBaTh CIASAYIOIIUM 00pazoMm:

o U3]1aBaTh 3BYK;

J WM 0TOOpakaTh YTO-IMO0 HA SKpaHe Moxyis EV3.

9.  ChpoexTupyiiTe, MOCTPOUTE M 3aPOTrPaMMHUPYHTE POOOTH3UPOBAHHOE CYIIECTBO, KOTOPOE

. YYBCTBOBATh OKPY’KAIOIIYI0 OOCTaHOBKY;
. pearupoBarh JBUKECHUEM.
10. Cupoekrtupyiite, OCTPONTE W 3alpPOrpaMMHPYHTE POOOTH3MPOBAHHOE CYIIECTBO, KOTOPOE

MOXCECT:
° BOCIIpUHUMATH YCJIIOBHA CBE€TA U TCMHOTHI B OKPY)KaIOH_[Cﬁ O6CTaHOBKe;
L4 pcarupoBaTh Ha KaKA0C YCIIOBUC PA3JIMYHBIM ITOBCACHUCM

IIpe3eHTanusi rpynnoBoro nNpoexkTa
[Iporiecc BHIMOTHEHHS] UTOTOBOM pabOTHI 3aBeplIaeTcs MPOIETypO Mpe3eHTallud JeHCTBYIONIETO
poborTa.
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http://www.prorobot.ru/lego.php

[IpeseHTanuss COMPOBOXKIACTCS JIEMOHCTpAIMEH MEHCTBYIOMEH MOAENN poOOTa M TMPEACTABISET
co00i1 ycTHOE coobiieHue (Ha 5-7 MUH. ), BKIIOYAIOIIee B ce0sl CIEAYIONYI0 HHPOPMAIHIO:

- TeMa 1 00OCHOBAHHE AKTYaJIbHOCTH MPOEKTA;

- 1IeJIb U 33/1a4¥ MTPOCKTUPOBAHMS;

- 3TaIbl U KpaTKasi XapaKTePUCTUKA MPOEKTHOMN ACSITEIHHOCTH Ha KaXKJIOM U3 STAIlOB.

OrneHrBaHME BBITYCKHON pabOTHI OCYIIECTBIISICTCS 110 pe3ysIbTaTaM Mpe3eHTaIuu podoTa Ha OCHO-
BE€ ONPEICTIEHHBIX KPUTEPHEB.

11



Cnucok Jureparypbl

1. Oscsnunxas, JI.IO. Kypc nporpammupoBanust po6ora Lego Mindstorms EV3 B cpene
EV3: uzn. Bropoe, nepepad. u gomnoi. / JLEO. OBcsuunkas, JI.H. OBcsuutkmii, A.J[. OBCIHUIIKHA.
— M.: «Ilepo», 2016. - 296 c.;

2. Komocos /I. I'. [Tepsbiit mar B podotoTexHuky. [Ipaktukym mis 5-6 kinaccos\ /1. I'. Koro-
coB. — M.: BUHOM. Jla6oparopus 3uanwmii, 2012 — 292 c.

3. Bbnor-coobmectBo modureneii podoTos Jlero ¢ mpumepamu nporpamm [ DIEKTPOHHBIN pe-
cypc] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4,  JlaGopaTtopHbI€ MPAKTHKYMBI 110 IPOTrPAMMHUPOBAHUIO [ DJIEKTPOHHBINA pecypc]|
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

5. OOpa3oBatenpHas nporpamma «BBeaeHne B KOHCTpyHpOBaHUE poOOTOBY» U TpadpuuecKuii
S3BIK IPOTPAMMHUPOBAHUS pOOOTOB [ DIEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

6. IIpumepsl KOHCTPYKTOPOB U MPOTrpamMM K HUM [ DIIEKTPOHHBIHN pecypc] / Pexxum poctyma:
http://www.nxtprograms.com/index2.html

7. Ilporpammsl mis pobota [DaekTpoHHBIH pecypc] / http://service.lego.com/en-
us/helptopics/?questionid=2655

8.  YueOHuK 1o nporpaMMupoBaHuio poooToB (Wiki) [DnekrponHslit 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.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-po6oToTexHuka
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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http://nnxt.blogspot.ru/2010/11/blog-post_21.html
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://learning.9151394.ru/course/view.php?id=280#program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/robot
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/2014-39493928
http://www.slideshare.net/odezia/2014-39493928
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

ILnan BocuTaTeJ bHOM padoOThI

Ne | Meponpustue

[lata npoBeneHus

OTMmeTKka O TIpoOBe-

/1 JICHUH
1 | CopeBHoBanusa «PoGOTOXOKKE nekabpb

2 | CopeBnoBanus «Cymo» dbeBpainb

4 | CopeBHoBanus «Jlabupunt ygaun» | Maprt

5 [Toka3zarenbHbIEC BBICTYIUICHUS Mait
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