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1. HIOACHUTEJIBHAS 3AIIMCKA

JlonosiHuTeNbHAsT 00IIe0Opa3oBaTenbHas (oOlIepa3BUBaroIas) MporpaMmma
«OnuMnuaaHas poOOTOTEXHUKA» CTApTOBOTO YpOBHs peanusyerca Ha 6aze MKOY
OTtpoxkunckoit CIII

[Iporpamma  «OnumnuagHas  poOOTOTEXHUKA» HMEET TeXHHYECKYIO
HANPABJIEHHOCTb.

YpoBeHb nporpaMmmbl — 0a30BBIi.

[Iporpamma coctaBiieHa B COOTBETCTBUU C HOPMATUBHO-TIPABOBOM 0a30ii:

— Menepanbabiii 3akoH Poccuiickoit @enepammu ot 29 mekadbps 2012 r. Ne 273
«O0 obpazoBanuu B Poccuiickoit denepanuny;

— Konmeniust pa3ButHsi JOMOTHUTEIBHOTO 00pa3oBaHus JeTel oT 4 cCeHTs0ps
2014 1. No 1726-p;

— Pacniopsixenne [IpaButensctBa PO ot 24 anpensa 2015 1. Ne 729-p «Ilnan
Meponpusatdid  Ha 2015-2020 roasl mo peanm3anuu  KOHIENUUM pa3BUTHSA
JOTIOJTHUTENBHOTO 00pa3oBanus aetei» (.12, 17, 21);

— [locTtanoBnenue ['MaBHOTO roCyIapCTBEHHOTO caHWTapHOro Bpada PD or 4
utonss 2014r. Ne 41 «O6 yrBepxknenun CaunlluH 2.4.4.3172-14 «Canurapho-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOMCTBY, COJEPKAHUIO M OpraHU3aluu
pexknma paboThl 00pa30BaTEIbHBIX OPraHU3aAIMN JTOTOJHUTEIHLHOTO 00pa30BaAHMS
JICTEIY;

— IIpukaz MunucrepctBa npocseuieHuss PO or 9 nosa6ps 2018 Ne 196 «O06
yrBepkaenun [lopsiaika opraHu3andd W OCYIIECTBJICHHS  00pa3oBaTeIbHOM
JESATEeILHOCTH T10 JIOTIOJTHUTENIbHBIM 00111e00pa30BaTeIbHBIM MPOrpaMMam»;

— ITucemo Muno6puayku Poccuu Ne 09-3242 ot 18.11.2015 «O nanpaBnenuu
uHpopmarun» (BMecTe ¢ «MeToAMUYeCKUMU PEKOMEHAAINSAMU TI0 MPOEKTUPOBAHUIO
JOTIOJTHUTENBHBIX ~ OOIIEPAa3BUBAIONINX MporpaMM (BKIIIOYas Pa3HOYPOBHEBBIC
MPOTPaAMMBbI)»;

- Meronuueckue — pekoMeHAalMK 1o  pa3paboTKe  JIOMOJIHUTEIbHBIX
oOiiepa3BuBaromux nporpaMM B  MockoBckoit obmactu  Ne  01-06-695 ot
24.03.2016r.

* VYcraB MyHHUIIMMATBEHOTO KA3€HHOTO OO0IIe00pa30oBaTEIBHOTO  YUPEKICHHUS

OTpO}KKI/IHCKaSI CpeaHsAasa HIKOJIa



AKTYaJIbHOCTb, HEOOXOAUMOCTH Pa3pad0TKH U BHEJAPEHHUS NPOrPaMMbI B

oOpa3oBareybHBIH MPoLECC.

Ucnonb3oBanue koHcTpykTopa LEGO EV3 mo3Bonser co3naTe YHUKAIBHYIO
00pa3oBaTeNbHYI0 Cpeay, KOTOpas CIIOCOOCTBYET pa3BUTHIO HWH)KEHEPHOTO,
KOHCTPYKTOpPCKOTO MbImieHuss. B mpomecce pabotet ¢ LEGO EV3 yuenukwn
MPUOOPETAIOT OMNBIT PENICHUS KaK THIIOBBIX, TaK W HEMIA0JOHHBIX 3a7a4 TI0
KOHCTPYHPOBAHUIO, TIPOrpaMMHUPOBaHUI0, cOOpy naHHBIX. Kpome Toro, paborta B
KOMaHa€ CHocoOCTByeT  (OpMHpOBAaHHIO  YMEHHUS  B3aUMOJICHCTBOBaTH  C
COy4YeHUKaMH,  (QOpMyIHpoBaTh, AaHAIU3UPOBATh, KPUTUYECKH  OIICHHUBAT,

OTCTanBaTh CBOU UACH.

LEGO EV3 o0ecneunBaer npocToTy npu COOpKE HAYaJIbHBIX MOJIEJEH, UTO
MIO3BOJISIET YYCHUKAM IOJIyYUTh PE3yJIbTAT B MpeJeiax OJHOIO WIN napsl ypokos. U
IIPY 3TOM BO3MOKHOCTM B MU3MEHEHUHU MOJIEIEH M NPOrpaMM — OUYEHb IIMPOKHE, U
TAaKOW MOJXOJ MO3BOJIECT YYAIIUMCS YCJIOXKHATh MOJENIb U IIPOrpamMmy, MpPOSBIIATH
CaMOCTOATENBHOCTh B H3yuyeHUHU TeMbl. [Iporpammuoe ob6ecneuenne LEGO
MINDSTORMS Education EV3 o0nagaer o4eHb IIMPOKAMH BO3MOXKHOCTSIMH, B
YACTHOCTH, TO3BOJISIET BECTU pabOuyr0 TETpajlb M IPEACTaBISATb CBOU MPOEKTHI
npsiMo B cpefie mporpammHoro obecnedenus LEGO EV3.

eab 1 3a1a4n NPpOrpamMmabl.

Heas mporpamMmbl — CO3[aHUE YCIOBUM Jii COBEPIIECHCTBOBAHMS COACPIKAHUS
oOpa3oBaHus, (POPMUPOBAHUS Y YUAIIUXCS TEOPETUUECKUX 3HAHUNA U MPAKTUYECKHUX
HaBBIKOB B O0OJACTM HA4YaJIbHOTO TEXHUYECKOTO KOHCTPYHUPOBAaHUS M OCHOB
IIPOrPaAaMMUPOBAHMS, PA3BUTHE HAYYHO-TEXHUYECKOIO M TBOPYECKOIO IOTEHIMAJIA
JUYHOCTH peOeHKa, peanus3ald HHTEpecoB JeTe B cdepe KOHCTPYMPOBAHMA,
MOJICJIMPOBAHUS, MPUOOPETEHUSI ONBITA MPOJYKTUBHOW TBOPUECKOM NEATEIBLHOCTU
dbopmupoBaHue paHHell TpodopreHTALIH.

Wzyuenne kypca «PoOOTOTEXHHMKa» Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI HANPAaBJIECHO HAa JOCTHMKEHHE CIIEIYyIOIIeH IIeNid: Pa3BUTHE HHTEpeca
HIKOJIbHUKOB K TEXHUKE U TEXHUYECKOMY TBOPUECTBY.

3ajaum mporpamMmabi:
IIpeamernsbie:
* KOHCTPYHMPOBAHHE MO CXEME;
* Ppa3BUTh YMEHHUE y3HABaTh MEXaHW3MbI B TOTOBOW MOJIEIIH;
* KOHCTPYHMPOBAHHE MOJICIIH IO 3aJaHHOI TEME;
* pa3paboTKa MOJIETH JJIsl PEIICHHsI ITOCTABIICHHOM 3a1a4H;
* pa3BUTHUE YMEHUS COCTABISATh AIITOPUTM MPOTPAMMBIL;
* COCTaBJICHUE IIPOrpaMMBbl JJIsl TOCTaBJIECHHOM 3a/1a4H;
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MeranpeamerHble:

* pPa3BUTHE MEIKOH MOTOPHKH, KOOPJIMHAIIMH «TJIa3-PyKay;

* pa3BHUTHE JIOTHYECKOTO MBIIIUICHHUS,

* pa3sBUTHEC MHTEpeca K TCXHHKE, KOHCTPYHPOBAHHIO, TEXHUYCCKOMY
TBOPYECTBY, BBICOKUM TEXHOJOTHUSM, KOHCTPYKTOPCKHX, HWHXXCHEPHBIX M
BBIYHCIIUTEILHBIX HABLIKOB;

* YCTaHOBJICHHE MPUIMHHO-CIICACTBEHHBIX CBSI3CH;

* aHaJU3 PE3YJIbTATOB M IMOMCK HOBBIX PEIICHUIA;

* DHKCIICPUMCHTAJILHOC UCCJICIOBAHKME, OICHKa (M3MEPCHHE)  BIIMSHUS
OTHENBHBIX

* (aKTOpOB;

*  WCIIOJIb30BaHWE TAOJHII TSl OTOOpaKEHUS 1 aHAIN3a JaHHBIX.

JIMYHOCTHBIE 321a4M:

* pa3BUTHE YMEHHUS pabOTaTh B KOMaHJIE;

* pa3BUTHE YMEHUS MPE3CHTAIIUN CBOCH PabOTHI;

* Pa3BHUTHEC YCUIYMBOCTH U HACTOMYMBOCTH B JIOCTHIKCHHUH IICIIH;

* pa3BHUTHE CIOBAPHOTO 3aIaca U HaBBIKOB OOIICHUS;

* pa3BHTHE aKKYPAaTHOCTH, BHUMATEIbHOCTH.

O01mas xapakTepucTuKa Kypca

OpHoit w3 BaxHBIX mpoOsiem B Poccunm sBIAIOTCS €€ HeIoCTaToYHas
00eCIeYEeHHOCTh HMHXKEHEPHBIMH  KaJpaMM W HU3KUH CTaTyC WMHXKEHEPHOTO
oOpazoBanus. Ceituac HEOOXOJUMO BECTH MOMYJSPU3ANNI0 TIpodeccun HHKEeHepa.
HMHTEeHCHBHOE WCIIONB30BaHWE POOOTOB B OBITY, Ha TPOW3BOJCTBE M TMOJe O0s
TpeOyeT, 4ToObl TOJIL30BATENIM OO0Jaadd COBPEMEHHBIMU 3HAHUSAMH B O0JacTH
yIOpaBJIeHUs] poOOTaMH, YTO TO3BOJMT pPa3BUBATh HOBBIC, YMHBIE, O€30MacCHBIC U
Oonee MPOABUHYTHIE ABTOMATHU3UPOBAHHBIE cHUCTeMbl. HeoOxonumo mpuUBUBATH

HHTCPCC yHalllUXCA K o0iacTn pO60TOTeXHI/IKI/I N aBTOMATHU3UPOBAHHBIX CUCTCM.

Taxke JHaHHBIA Kypc JacT BO3MOXKHOCTh IIKOJIBHUKAM 3aKpElNHUTh W
IIPUMEHUTh HA IMPAKTHUKE INOJYYEHHBIE 3HAHHUS 10 TaKUM JUCHUIUIMHAM, Kak
MaTemaTHka, (pusuka, HHpopMaTHKa, TexHoJorus. Ha 3aHATHSIX MO TEXHUYECKOMY
TBOPYECTBY ydYallHecs COMNPUKACAIOTCI CO CMEXHBIMH 00pa30BaTeIbHBIMU
o0nacTaMu. 3a CUeT UCIOJIb30BAaHUS 3araca TEXHUYECKUX MOHATUN U CHEeLMATbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHKATUBHbIE (YHKIMH SI3bIKA, YIIyOJsOTCS

BO3MOKHOCTH JIMHI'BUCTUYCCKOI'O Pa3BUTHUA 06yqa}omerocsl.

IIpy  oO3HakOMJIEHMM C TpaBWIAMHU  BBINOJHEHHUS  TEXHUYECKUX U
DKOHOMHMYECKMX pPAaCyeTOB IIPU NPOECKTUPOBAHUHM YCTPOMCTB M MPAKTUYECKOM
VCIIOJIb30BAaHUN TE€X WIM HHBIX TEXHUYECKMX PEIICHMM IIKOJbHUKU 3HAKOMSTCS C
OCOOEHHOCTSIMM TPAKTUYECKOTO IpUMEHEHUs MareMatuku. (OcBamBas IpUEMBI
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IPOEKTUPOBAHUA M KOHCTPYHpPOBaHUS, pedsATa MNPHUOOPETAIOT OIBIT CO3/JaHus

PCAIbHBIX 1 BUPTYAJIbHBIX JECMOHCTPAIIMOHHBIX MO,IIGHCﬁ.

[TonBenenre UTOroB paboOThl MPOXOIUT B hopMe OOIIECTBEHHOM Mpe3eHTAIUH

(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOHPEPEHIIHS U T.1I.).

JIiist peanu3anuy mporpaMMbl UCTIONIB3YIOTCS. 00pa30BaTeNbHbIE KOHCTPYKTOPHI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
IpPE/ICTaBISIET COO0M HA0Op KOHCTPYKTUBHBIX JIE€Tajleld, MO3BOJIIONIMX COOpaTh
MHOTOYHMCIICHHbIC BAapUaHThl MEXaHW3MOB, Ha0Op JaT4YMKOB, JBHUTATEIUd H
MHUKpOKOMIIbIOTep EV3, KOTOpBIi ympaBiseT Bceil MOCTPOSHHON KOHCTPYKIIHCH.
Ckonctpykropom LEGO MINDSTORMS Education EV3umer HeoOxomumoe

pOTrpaMMHOE 00ECTICUCHHUE.

PacnpenesieHue 4acoB Ha y4eOHBIN IoA:
KomudecTBo yacoB o yuebHOMy 1utany — 34
KomndecTBo yueOHBIX Hemenb — 34

KomnyecTBo 4acoB B HCICIIO - 1

Ilnanupyemslii pe3yabrar:

CrumynupoBaTh MOTHBALMIO YYAIIMXCS K IOJYYECHHUIO 3HAHHWM, ITOMOTAaTh
(bopMHpPOBATH TBOPUECKYIO JIMYHOCTD.

CriocoOCTBOBaTh pa3BUTUIO HMHTEpeca K TEXHHUKE, KOHCTPYHUPOBAHHUIO,
IIPOrPaMMUPOBAHUIO, BBICOKMM TEXHOJIOT UM, dbopMupoBaTh HaBBIKU
KOJUIEKTUBHOT'O TPYZa.

CdopMupoBaTh HaBbIKM KOHCTPYUPOBAHUS U TPOTrPAMMHUPOBAHUS pOOOTOB.

CdopmupoBaTh MOTHBALIMIO K OCO3HAaHHOMY BBIOOPY  HMHXKEHEPHOMU

HANpPaBJIEHHOCTH O0yUYEHUS B AAJIbHEHIIIEM.
2. OCHOBHOE COIEP KXAHUE

BeeneHue B po0oTOTeXHUKY (2 )

Po6otel. Buasl poboToB. 3HaueHue poOOTOB B KU3HM ueioBeka. OCHOBHBIC
HarpaBJeHUsl TpuMeHeHus1 poOoToB. MckyccTBeHHBIN nHTeeKT. [IpaBuna paboTs ¢
koHcTpykTOopoMm LEGO

VYnpasnenue podotamu. Metozas! obmienus ¢ podotoM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble S3bIKH POrpaMMupoBanusi. Ix ocHOBHOE
Ha3HayeHHWe W BO3MOKHOCTH. Komanael ympaBnenus pobotamu. Cpena

nporpaMmMupOBaHus MOOYJIA, OCHOBHEIC OJI0KH.
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3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 4)

[IpaBuna TexHUKKM 0€30MACHOCTH MpU padoTe ¢ poOOTAMU-KOHCTPYKTOPAMH.
[IpaBuna obpaiienus ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE JIETAIU KOHCTPYKTOpA.
WX Ha3BaHHE U HA3HAYCHHUE.

Monayne EV3. OG630p, 3kpaH, KHONKHA YNPABJICHUS MOIYJIEM, HHAUKATOP
COCTOSIHUS, TIOPTHI. Y CTaHOBKA OaTapeil, CnocoObl YKOHOMHH dHEpruu. BiimoueHune
Moy EV3. 3anuck nporpaMmel U 3aiyck ee Ha BbinojgHeHue. Ceppomotopel EV3,
CpaBHEHHE MOTOpPOB. MOIIHOCTh U TOYHOCTH MOTOpa. MexaHWKa MEXaHW3MOB U
MalvH. BUapl cCOeIMHEHUH U IIEpeIad U UX CBOMCTBA.

Co6opka pobotoB. COopka Moaenu podoTa M0 MHCTPYKITHH.
[IporpaMmmupoBaHue IBUKEHUS BIIEPEN 110 IPSAMOM TpaeKTopuu. Pacder uncia

060pOTOB KoOJICCa IJIA IIPOXOKACHUA 3aJaHHOI'O paCCTOAHUA.

Hatunku LEGOMINDSTORMSEV3 EDU u ux napamertpsbl. (6 4)

Jatuuku. [latunk kacaHus. YCTpOHMCTBO jgaruuka. llpaktukym. Pemenne
3a71a4 Ha JBUKCHHUE C UCIIOJIb30BAHUEM JIaTYMKA KaCaHUS.

JlaTuuk 1BeTa, peKUMBI pabOTHl AaTyMKa. PelieHuwe 3agad Ha JBHXKCHHE C
MCMOJIb30BaHMUEM JaTYMKa 1[BETA.

YpTpa3BykoBOW JaTtyuk. PemieHuwe 3amad Ha JBUKEHHUE C HCMOJIb30BAaHUEM
JTATYMKA PACCTOSHUA.

I'upockonmueckuii natyuk. MHQpakpacHbId MaTYUK, PEXKUM TPUOIUKEHUS,
PEXKUM MasKa.

[TonkmroueHne JaTYUKOB U MOTOPOB.

WNurepdeiic momyns EV3. Ilpunoxenuss monayns. IlpencraBinenue mnopra.
YnpasiaeHre MOTOPOM.

[IpoBepounas padorta Ne 1 mo teme «3nakomcTBO ¢ pobotamu LEGO
MINDSTORMS».

OcHOBBI NIPOrPAMMMPOBAHUA U KOMIILIOTEPHO# JiorukH (9 4)

Cpena mnporpammupoBanuss Monyisa. Co3naHue INpoOrpaMMBbl. Y JaJcHHE
0510Kx0B. BrinosnHenue nporpammsel. CoXpaHEHHE U OTKPBITHE IPOTrPAMMBI.

Cuerunk kacaHuil. BerBneHue nmo nmaruyumkam. MeTOApl NMPUHATHA pPELICHUI

po6otom. Mozenu noBeeHus Ipyu Pa3HOOOPA3HBIX CUTYALIHSX.



[Iporpammuoe ob6ecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBolicTBa M CTpPyKTypa MpoekTa. PelieHue 3agady Ha ABWKEHUE BIOJIb CTOPOH
KBajiparta. VMcronap30BaHuE UKIIOB MPU PEIICHUHU 33]1a4 HA JIBUKCHHUE.

[TIporpammuBbIe OJIOKH U MAIUTPHI MporpamMmupoBanus. CTpaHuIla anmapaTHbIX
cpeactB. Pepakrop konteHta. MHCcTpymMeHThl. Y cTpanenue Henonaaok. [lepesamyck
MO/JTYJISL.

Pemenue 3amau Ha JBWXKEHME TI0 KpuBoW. HezaBucumoe ynpaBieHHE
MoTtopamu. [ToBOpOT Ha 3ajaHHOE YKCIIO rpaaycoB. Pacuer yriia moBopoTa.

Hcnonp30BaHre HIDKHETO JaTYMKa OCBEIICHHOCTH. PemieHue 3amad  Ha
JIBUKEHHE C OCTAHOBKOM HAa YEpHOM JNWMHHUM. PemieHuwe 3agay Ha JBUKEHUE BIOJIb
nuHuu. KanubpoBka qaTymka OCBEIICHHOCTH.

IIporpamMmmupoBanure Moayiei. Pemenue 3a1ad Ha TPOXOKICHUE T10 TMOJII0 U3

KJICTOK. COpCBHOBaHI/IG pO60TOB Ha TCCTOBOM IIOJIC.

IIpakTukym no coopke poGOTU3MPOBAHHBIX cucTeM (8 u)

N3mepenne ocsenieHHocTH. OmnpeneneHue LBETOB. Pacno3HaBaHHE IBETOB.
Hcnonp3oBanue KoOHCTpyKTOpa Lego B kauecTBe UPPOBOI J1aOOpaTOPHH.

N3mepenue pacctosHuii 10 00beKTOB. CKaHUPOBAHNUE MECTHOCTH.

Cuna. Ilneuo cunbl. I[logbemusblii kpaH. Cueruuk 000poToB. CKOpPOCTH
BpallleHUsI cepBoMOTOpa. MOIIHOCTE. YTpaBieHHe POOOTOM C MOMOIIBIO BHEIIHUX
BO3/ICCTBHM.

Peaxrust poGoTa Ha 3BYK, IIBET, Kacanue. Taimep.

JIBM>KeHHe MO 3aMKHYTOM TpaeKTopuu. PelieHue 3agady Ha KPUBOJIMHEUHOE
JBUKEHUE.

KoHcTpynpoBanue mojeneil poOOTOB Jiisl pelIeHHs 3a7]a4 C UCIOJIb30BaHUEM
HECKOJIbKMX DPAa3HbIX BHUJOB JaTYMKOB. PemieHue 3amay Ha BbIXOA U3 JaOWpHUHTA.
OrpaHn4eHHOE ABUKEHHUE.

[TpoBepounas pabora Ne2 o Teme «Bubl ABMKEHUI pOOOTOBY

TBopueckue npoekTHbIE pad0THI M COPeBHOBaHMS (6 1)

[IpaBuna copeBHoBaHui. PabGoTa Ham mpoektamu «/[BrkeHue mo 3agaHHOMN
TpaekTopumn», «Kereaspunr». CopeBHOBaHHE pOOOTOB Ha TECTOBOM IOJIE.

KonctpyupoBanue cobctBeHHoit mozenu pobota. [IporpammupoBanue u

UCIbITaHUE COOCTBEHHON Mojenu poOota. [logBenenue uToroB paboThl ydamuxcs.



[TonroroBka MOKIAAOB, NPE3EHTALMM, CTEHIOBBIX MATEPHATOB I HTOTOBOU

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

OO6mast MOpoOJOIKUTENBHOCTh Kypca cocTtaBisieT 34 yaca, KOTOpbIE

pacIpeieieHbl CIIeTYIONIM 00pa3oM:

[Ipu opraHuzanMM MNPAKTHYECKUX 3aHATHH M TBOPYECKHX IPOEKTOB
dbopMHpyIOTCS Mallble TPYIIBI, cocTosme u3 2-3 yyammxces. s kaxaoi rpynms

BBIACIACTCA OTACIIBHOC pa6oqee MCECTO, COCTOAMCC N3 KOMIIBIOTCPA U KOHCTPYKTOPA.

[IpeobOnanatonieit  ¢opmoii  TEKyIIEro KOHTPOJSI BBICTYMAET IMPOBEpKa

paboTOCTIOCOOHOCTH POOOTA:

® BBISICHCHHME TEXHHUYCCKOMN 3agadu,

® OIIpCACIICHUC HYTGﬁ PCIICHUA TEXHUUYECCKOM 3aJaum

KonTtpomas ocymecTBasiercst B popMe TBOPUECKUX MPOEKTOB, CAMOCTOSITEILHOMN

pa3paboTKu padoT.

MeTtoabl 00y4eHus

e Tlo3HaBaTenbHBIN (BOCIPUSATHE, OCMBICIICHUE U 3alIOMUHAHKE
y4almMucsi HOBOTO MaTepuasa ¢ IpuBJiedeHneM HaOII0ICHUSI TOTOBBIX
IIPUMEPOB, MOAEIUPOBAHUS, U3YUECHHUS WILUIFOCTPALIUM, BOCHPUSATHS,

aHaju3a M 0000IICHUS MaTePUAJIOB);

e MeTo NpoOEKTOB (MPU YCBOCHUH U TBOPUECKOM TPUMEHEHUHN HaBHIKOB

Y YMEHUM B IIpoliecce pa3paboTKu COOCTBEHHBIX MOJIEIEH )

o KoHnTtponbHbiit MeTON (TTPH BBISIBJICHUHM Ka4€CTBA YCBOCHUSI 3HAHUH,
HaBBIKOB M YMEHHI U UX KOPPEKIHS B MPOLECCE BHITTOTHECHUS

MPAKTUYECKUX 3aIaHUH)

e ['pynmnosas pabora (MCHOJIB3YyETCS MPU COBMECTHOM cOOpKe MoieneH, a

TaKXKe TP pa3pabOTKE MPOCKTOB)

@®opMbI OPraHu3anuM y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTalUs;
® [IPaKTHUKYM;
® YPOK-IIPOEKT;

® YPOK ITPOBEPKU U KOPPEKLMH 3HAHUW U YMEHUM.



® BBHICTABKA;
® COPEBHOBAHMHE;
Pa3paboTka Kaxgoro mpoekTa peanu3yercs B (GopMe  BBINOJHEHUS
KOHCTPYHPOBAaHUS W MPOTPaAaMMHUPOBAHUS MOJAENU poOoTa JJsl  peHIeHHS

HpC,ZIJIO)KGHHOﬁ 3aJadn

B pesyabTare ndydyeHus Kypca yqyauuecsi 10J1KHbI:

3HATh/IIOHUMATh

1. ponb 1 MecTo pOOOTOTEXHUKHU B KU3HU COBPEMEHHOTO OOIIIECTRA;

2. OCHOBHBIE CBEJICHHE M3 MCTOPUU Pa3BUTHUS poOOTOTeXHUKHU B Poccuu u
MUDE;

3. OCHOBHBIX MOHATHSA POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKUE TEPMUHBI,

CBSI3aHHBIE C TIPOIlECCAMH KOHCTPYHPOBAaHUS M TPOrpPaMMHUPOBAHUS

po0OOTOB;

IpaBuUiia U MEpPhl 0€30MaCHOCTH MPHU padOTE C IEKTPOUHCTPYMEHTAMH;

oO1iee yCTpOMCTBO U MPUHIUIIBI JEHCTBHS pOOOTOB;

OCHOBHBIE XapaKTEPUCTHKU OCHOBHBIX KJIaCCOB POOOTOB;

0O0II1yI0 METOJIMKY pacueTa OCHOBHBIX KUHEMATUUECKUX CXEM;

© N o oA~

MOPSOK OTHICKAHUSI HEUCTIPABHOCTEH B PA3IMYHBIX POOOTU3UPOBAHHBIX

CUCTEMAX;

9. METOIMKY MPOBEPKH PaOOTOCIIOCOOHOCTH OT/ACIIBHBIX y3JI0B U JACTalCH;

10.0CHOBBI TTOMYJISPHBIX S3BIKOB MPOTPAMMHUPOBAHUS;

11.mpaBuna TeXHUKM 0E€30MaCHOCTU MPHU PadOTe B KAOMHETE OCHAIEHHBIM
AIEKTPOOOOPYI0BAHUEM;

12.0cHOBHBIC 3aKOHBI IEKTPUUECKHUX IEMeH, MpaBuiia O€30MaCHOCTH TPHU
paboTe C DIIEKTPUYECKUMH LEMSIMH, OCHOBHBIE PaJAHOAIEKTPOHHbBIE
KOMITOHEHTHI;

13.onpenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauoOoJee
pacrnpoCcTpaHEHHbIE CUTYalluH, B KOTOPBIX TPUMEHSIIOTCS] pOOOTHI;

14 yMeTh TPENCTaBIICHUS O TMEPCIEKTUBAX Pa3BUTHS POOOTOTEXHHKH,
OCHOBHBIC KOMITOHEHTHI MPOTPAMMHBIX CpE;

15.0CHOBHBIC TPUHIUIBI KOMIBIOTEPHOTO VYIpPAaBIEHUS, Ha3HAYCHHE U
OPUHIMUIBL paOOThl I[BETOBOTO, YJIbTPAa3BYKOBOIO JaTYMKa, JaTydKa
KacaHMsl, Pa3INYHBIX UCIIOJTHUTEIBHBIX YCTPOUCTB;

16.paznuunable  CMOCOOBI  Mepenayrl  MEXaHWYECKOTO  BO3JICHCTBHS,

Pa3JINIHBbIC BUABI IIACCH, BUAbI U HA3HAYCHHUC MCXAaHNICCKUX 3aXBATOB,
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yMeTh
1. cobupaTh mpocTeiIme MOAEIH ¢ UC0JIb30BaHneM EV3;

2. CaMOCTOSITENIbHO TPOEKTUPOBAaTh M COOMpaTh U3 TOTOBBIX JAETajei
MaHUIYJISATOPBI U pOOOTOB pa3IMYHOIO HA3HAYECHMUS,;

3. UCMONB30BaTh JJs MPOTrpaMMHUPOBAHHUS  MHUKpoKommbioTep EV3
(nporpammupoBath Ha aucruiee EV3)

4. BIajeTb OCHOBHBIMM HaBbIKAMH pPAa0OTBl B BHU3YyaJbHOW Cpele
IpPOrpaMMHUPOBAHUs, IPOrPaMMUPOBATh COOpAaHHBIE KOHCTPYKLMH I10A
3a/1a4yy Ha4aJIBHOT'O YPOBHSI CIIOKHOCTH;

5. paspabaThIBaTh W 3alMCHIBaTh B BU3YAJIbHOU Cpee MPOrpaMMUPOBAHUS
TUIIOBBIE YIIPaBIE€HUs POOOTOM

6. mosb30BaThHCA KOMITBIOTEPOM, IIPOrpaMMHBIMU IIPOYKTaMH,
HEOOXOAUMBIMU /17151 00yUEHUS IPOrpaMMe;

/. monOupath HEOOXOAUMBbIE MATYUKU W HUCIHOJHUTENIbHBIE YCTpPOMICTBA,
coOUpaTh MPOCTEUIINE YCTPOMCTBA C OJHUM WM HECKOJIbKUMH
JaTYuKamMu, COOUpaTh U OTIAXKUBATH KOHCTPYKIIMHU 0a30BbIX pOOOTOB

8. mpaBWIBHO BBIOMpATh BUJ IE€pelayd MEXAaHUYECKOTO BO3JEHCTBUS IS
Pa3IMYHBIX TEXHUUYECKUX CUTYyalluid, coOMpaTh AEHCTBYIOLIUME MOJIEIN
pOOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BecTH MHIWBHAYAIbHBIC U TPYIIIOBBIC HCCIICIOBATEIHCKIAE PAOOTHI.
O6mue yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEIbHOCTH

Ilo3uaBarejbHas 1eTEJIbLHOCTDH

Hcnonbs3oBaHue 111 MO3HAHUA OKPYXKAIOIIEr0 MHUpa Pa3IUYHBIX METOJIOB
(HaOmrofieHe, W3MEpPEHHE, OIBIT, JSKCIEPUMEHT, MOJCIUPOBAHHE U  JIp.).
Onpenenenne CTPYKTYphl OOBEKTAa TO3HAHWS, TOWCK W BBIJCICHUE 3HAYMMBIX
(GYHKITMOHATBHBIX CBSI3EH W OTHOIICHUN MEXYy YaCTAMHM 1EJI0T0. Y MEHHE pa3IeisiTh
MPOLIECChl HAa ATallbl, 3B€HbS; BBIACICHUE XapPaKTEPHBIX MPUYMHHO-CIICICTBEHHBIX

CBSI3EH.

Omnpenenenre afeKBaTHBIX CIIOCOOOB peIlIeHUs Y4eOHOM 3aJayud Ha OCHOBE
3aJJaHHBIX anropuTMoB. KoMOMHMpOBaHHE M3BECTHBIX aJTOPUTMOB JESATEIBHOCTH B

CUTyalusiax, HC IPCAIIoIararommnx CTaHAapTHOC IPUMCHCHUC OJHOT'O U3 HHUX.

CpaBHCHI/Ie, COIIOCTaBJICHHC, KJ'IaCCI/I(pI/IKaIII/I}I, pPaHXXHPOBAHUC 0OBEKTOB IO
OOAHOMY HWJIM HECCKOJBKHM IPCIIOKCHHBIM OCHOBAHUAM, KpPUTCPHUSIM. YMeHue

pasjinyaTb (1)3KT, MHCHHC, 10Ka3aTCJIbCTBO, TUIIOTC3Yy, AKCUOMY.
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I/ICCHGI[OBaHI/Ie HECIOXHBIX MMPAKTHYCCKUX CI/ITyaL[I/IfI, BBIABHWKCHUC
HpC,IIHOJIO)KCHI’Iﬁ, IIOHMMAHHUC HCO6XOI[I/IMOCTI/I HX TIPOBEPKHM HaA IPAKTHKE.
Hcnonp3oBaHue IMPAKTHYCCKUX U Ha60paT0pHBIX pa60T, HCCJIOKHBIX 3KCIICPUMCHTOB
I JOKa3aTCIbCTBA BBIABUI'aCMBIX HpeHHOHO}KGHI/Iﬁ; OIIKMCAHUC PC3YJIbTATOB 3THUX

pabor.

TBopueckoe pemieHue y4eOHBIX W TMPAKTUYECKHX  3a7ad: yMCHHE
MOTHUBUPOBAaHHO OTKa3bIBaThCA OT o0Opaslla, HCKaTh OPHUTMHAIBHBIC PEIICHUS;
CaMOCTOATENILHOE  BBIMOJIHEHUE PpA3JIMYHBIX TBOPUYECKHX paboT; ywyacTue B

HpOCKTHOI?I JCATCIBHOCTH.

NudopManiuoHHO-KOMMYHUKATHUBHAS 1EATEIbHOCTH

AIIGKBaTHOC BOCIIpHUATHC YCTHOﬁ peun H CITOCOOHOCTH rnepcaaBaTb
COACPKAHUC IIPOCIYHIAHHOI'O TCKCTa B CXKATOM HJIN PAa3BCPHYTOM BHIAC B

COOTBCTCTBHUHU C LECIIBIO y‘—IC6HOFO 3aJaHus.

Oco3HaHHOE Oe€ryioe YTEeHHE TEKCTOB pa3IMYHbIX CTWIEH U JKaHpOB,
npoBefeHue UH(GOPMAIMOHHO-CMBICJIOBOIO — aHainu3a Tekcra. lcmonb3oBaHue

Pa3INYHBbIX BUJIOB UTCHUA (OBHaKOMI/ITeHBHOG, IMPOCMOTPOBOC, ITIOUCKOBOC 1 I[p)

Brnanenue MOHOJOTrMYECKOW M JUAIIOTHYECKOM PEYbl0. YMEHHE BCTYINaTh B
pedyeBoe OO0IeHUe, y4acTBOBaTh B JAuaiore (MOHUMAaTh TOYKY 3pEHUSI COOECETHUKA,
npu3HaBaTh MpaBo Ha HHOe MHeHue). Co3gaHue MUCHbMEHHBIX BBICKA3bIBAHUM,
aJICKBaTHO TIePEAIOIINX MPOCIYIIAaHHYI0 U MPOYUTAHHYI0 HH()OpMAIIHIO ¢ 33JaHHOU
CTEIICHBIO CBEPHYTOCTH (KpaTKO, BEIOOPOUHO, MoJiHO). CocTaBIeHHUE JIaHa, TE3HUCOB,
KOHcTiekTa. IlpuBeneHne npuMepoB, MOAOOP apryMeHTOB, (OPMYJIHUPOBAHHE
BBIBOJIOB. OTpakeHHE€ B YCTHOM WM MHUChbMEHHOW (opMe pe3yJsIbTaToB CBOEH

JACATCIBHOCTH.

YMmenue nepedpazupoBatbh MbICTh (OOBACHIATh «MHBIMU CIIOBaMW»). Beibop u
WCIIOJIb30BAHUE BBIPA3UTEIBHBIX CPEACTB S3bIKa W 3HAKOBBIX CHCTEM (TEKCT,
Tabnuila, cxema, ayJJMOBU3YAIbHBINA PSJT U JIP.) B COOTBETCTBUN C KOMMYHHUKATUBHON

3ajauet, cepoit u cutyaiueit oOeHus.

Hcnone3oBanue JJIs1 pCIICHUSA TTO3HABATCIIbHBIX M KOMMYHHKATHBHBIX 3aaa4
pas3iIn4YHbIX HCTOYHHKOB I/IH(I)OpMaLII/II/I, BKJIO4asa  OHIOUKIIOIICAHNH, CJIOBAPH,

HuTepHeT-pecypcehl U Apyrue 6a3bl JaHHBIX.

PedexcuBHasi 1eATEJILHOCTD
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CaMocTosATenbHAsE OpraHu3alus y4eOHOW AesTeNbHOCTH (IIOCTAaHOBKA IIEJIH,
IJIAaHUPOBAHUE, OIPEIEIICHHE ONTUMAIBLHOTO COOTHOUIEHUS LIETM U CPEACTB U JIp.).
Biasienne HaBbIKAMM KOHTPOJISI M OLEHKM CBOEH JEATEIbHOCTH, YMEHHUEM
MPEABUJIETh BO3MOXHBIE TIOCIEACTBUSA CBOMX JeWcTBUU. IloMCKk M ycTpaHeHuHe
OPUYMH BO3HUKIIMX TpyAHOcTeld. OLEHWBaHHE CBOMX Y4YE€OHBIX JOCTHKEHHI,
MOBEACHUS, YEpPT CBOEH JIMYHOCTH, CBOETO0 (PU3MYECKOr0 M SMOLMOHAIBHOIO
cocrosinug. Oco3HaHHOE ompenesieHue chepbl CBOMX MHTEPECOB M BO3MOXKHOCTEH.
CobumrofieHrie HOpPM TIOBENIEHUS B OKPY’KaoIIeW cpelie, MpaBuil 310pOBOro odpasza

KHU3HH.

Bnagenne yMmeHHUSIMH  COBMECTHOM  JEATENBHOCTH:  COTJIACOBAHHE U
KOOpAMHAIUSA JEATEILHOCTU C IPYTUMH €€ YYaCTHUKAMU; OOBEKTUBHOE OLICHUBAHUE
CBOEr0 BKJaJa B peEIICHHE OOIUX 3a7]ay KOJUIGKTHBA; YYET OCOOCHHOCTEH

Pa3IN9IHOI0 pOJICBOI'O ITOBCACHHUA (J'II/IIIGP, HOII‘IHHGHHBIﬁ n Ilp)

OI.[GHI/IBEIHI/IG CBOEH ACATCIIBHOCTH C TOYKH 3PCHHA HPABCTBCHHBIX, IIPABOBLIX
HOPM, 3CTCTHYCCKHX I_[eHHOCTeﬁ. Hcnoap30BaHue CBOUX IIpaB 1 BBIIIOJIHCHHUC CBOUX

00sI3aHHOCTEN KaK TpakJaHWHA, YjeHa 00IecTBa U yUeOHOr0 KOJUICKTHBA.

12



3. TemaTu4eckoe NVIAHUPOBAHUE

Ne HaumeHoBaHue pa3iejioB M TeM Bcero Buabl KOHTpOJIs
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3makomcTtBO ¢ podotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Haruuku LEGO u ux mapamerpsi. 6 [IpoBepounas padora
4 |OcHOBBI MPOTPaMMHUPOBAHUS U 9 [IpoBepounas padora
KOMIIBIOTEPHOU JIOTHKHU
5 [|I[IpakTukyM 1o cOopke 8 [IpakTuyeckas padora
POOOTHU3UPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHbIE PAOOTHI U 5 CopeBHOBaHUs
COpPEBHOBAHUSI Mozesnel poOOTOB.
[IpesenTanus
TPYIIIOBBIX TPOCKTOB
BCEI'O 34

q)Ole)I KOHTPOJIA

1. TIpoBepounbie pabOTHI
2. IlpakTuueckue 3aHATUS

3. TBopueckne mpOoeKTHI
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4. KAJEHIAPHO-TEMATUYECKOE IIJIAHUPOBAHUE 3AHSATUI

CocTtaB KOHCTPYKTOpa
LEGOMINDSTORMSEV
3.

SI3BIKH
MpOrpaMMHUPOBAHUS.
Cpena
porpaMMHUpPOBaHUs
MOJIYJIsl, OCHOBHBIE OJIOKH.

AITOPUTMA, CUCTEMBI
KOMaH/J UCITOJIHUTECIIA
(CKN)

HNmeTs oO1iee
MPEeJICTaBICHHE O Cpeie
MIPOTPaMMHUPOBAHHS
MOJTyJIsI, OCHOBHBIX
OJoKax.

ITo3HaBaTe/bHBbIC:
ooweyuebHvie —
UCIIONIb30BaTh OOIIIHE
MIPUEMBI PEIICHUS
MOCTaBIICHHBIX 3a7a4;
KoMMmyHuKaTHBHBIE:
UHUYUAMUBHOE
COmMpPYOHUYeCma0 — CTaBUTh
BOMPOCHI, 0OparaThscs 3a
MTOMOIIIBIO0, TIPOSBIISATH
AKTUBHOCTb JIJISl PEIICHUS
KOMMYHHKATHBHBIX 337144

CIIOPHBIX CI/ITyaI_II/Iﬁ

E @ g Ili1anupyemble pe3yJibTaThl 00yUYeHUst
s=| 2 =
S EZ| > Paznen/ =
=53 £ Tema 2 - v . 1 Buabi koHTpOJIS
s S 2 o peaMeTHbIe HHBepCATbHbIE yieGHbIe UYHOCTHBIE
§ z é pe3yJbTaThbl neiicrBus YY/| pe3ybTaThl
Tema 1. BBenenne B po00oTOTeXHUKY (2 4)
1 | PoGotbl. Buasl po6oTOB. 1 | Umetn obmue | PeryisiTuBHbIE: Cmuicnoobpaszosanue |becena,
3HavyeHne poOOTOB B NpeCTaBICHUS 0 | yenenonacanue — — aJIeKBaTHas 3ayer mo mpaBuIaM
JKU3HU YETIOBEKa. 3HaueHue poOOTOB B | GOpMYyIUPOBATH U MOTHUBAIMS yueOHOU | paboThI C
OcHOBHBIC HAMPaBICHUS JKU3HU YEIIOBCKA. yIep)KUBATh YICOHYIO NESTCIILHOCTH. KOHCTPYKTOPOM
MPUMEHEHUS POOOTOB. 3Harth mpaBwia paboTHI | 337a4y; Hpascmeenno- LEGO
[TpaBuna paboTel ¢ C KOHCTPYKTOPOM NIaHUpOBaHue — BRIOUPATh | 9mu4ecKkast
koHCTpykTOopoMm LEGO JEHCTBUS opueHmayus —
2 | YopaBneHue poOOTaMu. 1 | 3nanue noHATHS B COOTBETCTBHH C yMeHue uzoeraTh WNHnnBunyansHbI,
MeTtob1 0011IeHUS C aNropuTM™Ma, MOCTaBIICHHOM 3a/1adyeil u KOH(JIMKTOB U (bpoHTaNbHBII
poGoTom. HCTIOJTHUTEIIS YCIIOBUSIMU €€ PEIN3AIMH. | HAXOJHUTh BBIXOJBI U3  |OIMPOC

Tema 2. 3nakomcrBo ¢ poboramu LEGO MINDSTORMS EV3 (4 v)
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[IpaBuia TeXHUKH
0€301acHOCTH Ipu paboTe
¢ poboTtamu-
KOHCTPYKTOPaMH.
[TpaBuia oOpameHus ¢
pobotamu. OCHOBHBIE
MEXaHUYECKHUE JICTaIIN
KOHCTPYKTOpa U MX
Ha3HAYCHUE.

3HaHUE COCTABHBIX
4acTe YHUBEPCAIBHOIO
komruiekta LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIUi.
CriocoOHOCTD yyaruxcs
BOCIIPOM3BECTH ITAIIbI
CcOOpKH U OTBETUTD Ha
BOIPOCHI.

PeryasitTuBHbI€:
nIaHUpoBaHue — BEIOUPATh
JEICTBHS B COOTBETCTBUU C
IOCTABJICHHOM 3a/1a4ueil U
YCIOBUSIMU €€ peallh3alliH.
Ilo3HaBaTebHBIE:
0OweyuebHvie — yMEHHE
CaMOCTOSITEIILHO BBIJCIISATh
u GopMyIUpPOBATH

Monayns EV3. O630p,
9KpaH, KHOIIKH
YIIPaBICHUS MOYJIEM,
WHIUKATOP COCTOSIHHS,
MOPTHI. Y CTAHOBKA
OaTapei, crrocoObI
9KOHOMHU YHEPTHH.
Bxntouenue monyns EV3.
3anuch NporpaMMsbl U

3aIlyCK €€ Ha BBIIIOJIHCHUC.

3HaHHe Ha3HAYEHUE
KHOIIOK Moayiist EV3.
YMeHre cocTaBUTh
MPOCTEUIIYIO
porpamMmmy 1o
11abJI0HY, COXPaHATh U
3armycKaTh IporpamMmy
Ha BBIITOJIHEHUE

[I03HABATEJIbHYIO 11EJIb
YMEHHE Pa3aeisiTh
IPOLIECCHI Ha 3Tallbl,
3BEHbS; BBIJICIICHHAE
XapaKTEepHBIX IPUYNHHO-
CJIECTBEHHBIX CBS3EH.
KommyHukaTuBHbIe:
UHUYUAMUBHOE
compyOHu4ecmeo — CTaBUTh
BOIPOCHI, 00paIaThes 3a

CepBomoropsl EV3,
CpaBHEHUE MOTOPOB.
MOoOIIHOCTh U TOYHOCTD
MoTopa. MexaHuka
MEXaHU3MOB U MalllvH.
Bunel coennnenuii u
1epe1ad U X CBOMCTBA.

3HaHME [TapaMeTPOB
MOTOpA U UX BIUSHHUE
Ha paboTy Mozenu
Hmetsb mpencraBieHue o
BHUJAaX COCTUHEHUN U
nepenad.

MOMOIIBIO; TPOSIBIISITh
aKTUBHOCTH BO
B3aUMOJECUCTBHAU IS
peLeHns
KOMMYHUKATHUBHBIX 3a71a4

C6opxka mozenu podora
10 UHCTPYKIIUU.
[IporpammupoBanue
JABVKCHUA BIICPET IO
IPSIMON TPAEKTOPHH.
Pacuer uncna o60poToB
KoJIeca JIIsl TPOXOKACHHS
3aJaHHOTO PacCTOSHHUSL.

CriocoOHOCTh yyaruxcs
BOCITPOHM3BECTH ITAIBI
cOOpKHU U OTBETUTH Ha
BOIIPOCHI.

YMeHue BHIOTHUTH
pacueT uncia 060poToB
KoJeca JiIst
MPOXOXKICHUS

Cmvicnoobpazosanue
— aJIeKBaTHas
MOTHBaIUs Y4eOHOU
NESTEIIbHOCTH,
aKTyalu3anus
CBEJICHUH U3 JIMYHOTO
YKU3HEHHOTO OIIBITA;
dopmupoBanue
TOTOBHOCTH K
IPOJIOJKEHHIO
00y4YeHus C 1EIbI0
TIOJTyYCHUS
UH)XEHEPHOTO
o0Opa3zoBaHus;
OCBOEHHUE THUITHYHBIX
CUTyalui yIpaBieHUs
poboTamu.
Hpasecmesenno-
amuyecKast
opuenmayus —
yMeHHe n3berarb
KOH(JIMKTOB U
HAXOJHTh BBIXOJIBI U3
CIIOPHBIX CUTYallHi

Bbecena

3aueT no npaBuiiaM
TEXHUKH
0e30IMacHOCTH

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MPAKTUKYM

15




| 3amanHOrO paccTosHUA. |

Tema 3. latuuku LEGOMINDSTORMS EV3 u ux napamerpsbl. (6 4)

7 | JlaTynk KacaHusl. 1 | YmMeHue pemarts 3a1a4u
YCTpoKCTBO HaTUMKA. Ha JIBUOKEHUE C
[Ipaktukym. Pemenue KCIIOJIb30BAaHUEM
3a/1a4 Ha JBUKEHUE C JlaTYMKa KacaHMsl.
UCIIOJIb30BAHNUEM JJaTYMKA
KacaHusl.

8 | laTtumk nBera, pe>KUMbI 1 | 3nanue BiusHUE
paboThl JaTUMKAa. IIPEIMETOB PAa3HOTO
Pewenue 3anay Ha LIBETA HA [MOKA3aHUs
JIBUKEHHE C JlaT4YMKa OCBEIIEHHOCTH
MCIIOJIb30BAHUEM JJaTUMKA

9 | YibTpa3ByKOBOM TaTYHK. 1 | 3uanue ocobeHHOCTEM
Pewenue 3anay Ha paboThl AaTyuKa
JBUKECHHE C YMeHue pemarhb 3a1a4u
UCIIOJIb30BAHNUEM JJaTYMKA Ha JBUKEHUE C
paccTosiHus HCII0JIb30BaHUEM

JIaTYMKA PpacCTOSHUSL.

10 | I'mpockonmyeckuii 1 | YmMeHue pemars 3a1auu
natuuk. UudpakpacHbiit Ha JIBUJKEHUE C
JATYUK, PEKUM HCII0JIb30BaHUEM
NpUOIIMKEHUS, PEXKUM TMPOCKOIMYECKOTO
MasiKa. JTaTUHKA.

11 | Ilogkmrouenue natunkoB 1 | 1 | YMeHUe Ha3bIBaTh
MOTOPOB. JATYUKH, UX QYHKIUH U
Wntepdeiic monyns EV3. CHOCOOBI MOKITIOUEHUS
[IpunoxeHns MOy K MOJYJIIO;
[IpencraBnenue nopra. NpaBUIBHO paboTaTh C
YrpaBieHue MOTOpoM. KOHCTPYKTOPOM

12 | Ilpoepounas paboraNe 1 | 1 | O6o0OmEeHHNE U
10 TeMe «3HaKOMCTBO C CUCTEMATH3aLM
po6oramu LEGO OCHOBHBIX TTOHSTHH TI0
MINDSTORMS». TEME

PeryasitTuBHbI€:
NIaHUpOB8aHue — BHIOUPaTh
JEICTBHS B COOTBETCTBUU C
IIOCTaBJICHHOM 3a7a4el U
YCIOBUSIMU €€ peallh3alliH.
Ilo3naBartenbHbIE:
ooweyuebHvie —
CaMOCTOSITEJILHO BBIIEISATH
u GopMyIUpOBATH
[IO3HABATEJIbHYIO 1IEJIb.
KoMMyHuKaTUBHBIE:
UHUYUAMUBHOE
COmMpyOHUYecma0 — CTaBUTh
BOIPOCHI, 00paIaThCs 3a
MOMOIIBIO; IPOSIBIISATH
aKTUBHOCTb BO
B3aMMOJECHCTBUM [T
pelieHus
KOMMYHHKATHBHBIX 3a7a4
ynpaenenue
KOMMYHUKayueu —
a/IeKBaTHO MCII0JIb30BATh
peub JUIs IJIaHUPOBAHUS U
pEryJISIIuU CBOEH
JESTENBHOCTH

Cmulcnoobpaszosarue—
aJieKBaTHAas
MOTHBaIUS Y4eOHOH
NESTEIILHOCTH.
Hpasecmeenno-
SMUYEcKasl
opueHmayus —
yMeHue uzoeraTh
KOH(JIUKTOB H
HAXOJWTh BBIXOJIBI U3
CHOPHBIX CUTYaIui

becena,
MPaKTUKYM

NuauBuyanbHbIN,
coOpaHHAas MOJICTIb,
BBIIOIHSIOIIAS
MpeArnoaracMbie
IEUCTBUSL.

NunuBuyanbHbIN,
coOpaHHas MOJICITb,
BBITIOTHSFOIIIAS
npernoaracMble
JICHCTBHSL.

becena,
MPaKTUKYM

becena,
MPaKTUKYM

[IpoBepounas
pabota Ne 1
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Tema 4. OcHOBBI IPOrPaMMHPOBAHNS M KOMIbIOTepHOi Joruku (9 1)

13

Cpena
IPOTPaMMHUPOBAHUS
moxayisi. Coznanue
POTPaMMBI.

Y nanenue 6JI0KOB.

Brimonaenue IMporpaMmeal.

CoxpaHeHue U OTKPBITUE
POTPaMMBI.

1

CriocoOHOCTD yyaruxcs
BOCITIPOU3BECTH TAIIbI
[pOrpaMMUPOBAHUS U
OTBETUTbH Ha BOIIPOCHI.

14

CYeTynK KacaHui.

BeTBnenue mmo gatTymkam.

Meroas! npuHATUA
pEeICHU pOOOTOM.
Mopenu noseneHus npu
pa3sHOOOpa3HbIX
CUTYalUsX.

‘YMeHure UCIIoIb30BaTh
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. Hcnons3oBaHue

LUKJIOB IIPU PELIECHNUN
3a/1a4 Ha JBUKEHUE.

YMeHue ucnojib30BaTh
LUKJIBI IPpXU PCIICHHUU
3aJga4 Ha JIBUKCHUC

16

[Iporpammusbie OJ0KH 1
MNaJIUuTPbI
IPOrPaMMHUPOBAHUS
CrpaHnuliia anmapaTHbIX
CpENCTB

Penakrop koHTeHTa
NHCTpyMeHTBI

CnocoOHOCTbH ydanuxcs
BOCIIPOU3BECTH 3TAIbI
CcOOpKH 1
IPOTrpaMMHUPOBAHUS U
OTBETUTH Ha BOTIPOCHI
yUUTeNs.

Pezynamuenvie YY/I:
IUTAHUPOBAHUE -
olpeziesieHue
MOCTIEI0BATEIbHOCTH
IIPOMEKYTOUHBIX LIEJIEH C
y4€TOM KOHEYHOIO
pe3yJibTarta.

YMeHue ucnonb3oBarh
pa3iuyYHbIe CPeacTBa
CAMOKOHTPOJISI (JIHCBHUK,
opTh OO, TAOIUIIEI
JOCTUKEHUS Pe3yNbTaToB,
Oecena ¢ yuuTesneM U T.1.).
Ilo3nasamenvuvie YY/I:
VYmenue Uccnenopanue
HECJIOXKHBIX MPAKTUYECKUX
CUTYaIlNH, BBIIBIDKCHUE
MIPEAIIOIOKEHUH,
TMOHUMAaHHE
HEOOXOJMMOCTH UX
MPOBEPKHU HA TIPAKTHUKE.
Hcnonb3oBanue
MPaKTHYECKUX U
1a00paTOPHBIX PadoT,
HECJIOKHBIX KCIIEPUMEHTOB
JUTS 1I0Ka3aTeNnbCTBA
BBIJIBUTAEMBIX
MPEANOI0KEHHI; ONUCaHNE
pe3yIbTaTOB ITHX PadbOT
Kommynuxamuenwvie YY/I:
YMeHue onpeaenarhb
HauOoJee parMoHaIbHYIO
MOCJIEZI0BATEIbHOCTD

Cmuicnoobpazosarue
— aJIeKBaTHas
MOTHBAIIHS YI€OHOM
NeSITeNIbHOCTH;
aKTyalnu3anus
CBEICHMI U3 TUYHOTO
KU3HEHHOTO OIbITA;
dbopmHpoOBaHUE
TOTOBHOCTH K
MPOJOHKEHUIO
00y4eHUs C LENbI0
MOJTyYeHUS
WH)KEHEPHOTO
o0pa3zoBaHus;
OCBOCHHUE THUITMYHBIX
CUTyalluil yIpaBJiIeHUs
poboTramu.
Hpasecmesenno-
IMuUYecKast
opueHmayus —
yMeHue uzoeraTh
KOH(JIUKTOB U
HAXOJINTh BBIXOJIBI U3
CIIOPHBIX CUTYaIui

becena,
MPaKTUKYM

NunuBuyanbHbIN,
coOpaHHas MOJICITb,
BBITIOTHSFOIIIAS
npernoaracMblie
JICHCTBHSL.

becena,
MPAaKTUKYM

becena,
MPaKTUKYM
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YcrpaHnenue Henosaaok.
Ilepeszamnyck moxyns

JNEUCTBUH 1O
KOJUIEKTUBHOMY

17 | Pemenue 3ana4 Ha CrocoOHOCTh ydarmuxcst | BBIIOJIHEHUIO y4eOHOH WNHnuBuyanbHBIH,
JIBUJKEHUE 110 KPUBOH. BOCITPOM3BECTHU ATaIlbI 3a/1auu (TU1aH, aarOpUTM, coOpaHHAas MOJIETIb,
He3aBucumoe yrnpasnenue MIPOrpaMMHUpPOBaHUs U MOJIYJIM U T.[I.), @ TAKXKE BBIITOJIHSFOLIAs
MoTtopamu. [ToBopoT Ha BBITIOJHSATH pacyeT yria | aJeKBaTHO OLIEHUBATH U npeArnoaracMbie
3a/IaHHOE YHCIIO TPAyCOB. IIOBOPOTA. IPUMEHSATH CBOU JIEHCTBHSL.

Pacuer yrna moBopora. CIOCOOHOCTH B

18 | Ucmonp30Banne HUKHETO VMeHue peliath 3aaun | KOJJIEKTUBHON NuauBuyanbHbIN,
ITaTYMKa OCBECIIEHHOCTH. Ha JIBUKECHUE C ACATCIbHOCTH. c06paHHasI MOJICJIb,
Pewenue 3anay Ha OCTAaHOBKOM Ha YepHOH | YMEHHME CaMOCTOSTEILHO BBIIIOJIHSIFOLIAS
JIBUKEHUE C OCTAHOBKOM JTUHUU OIICHUBATH CBOIO MpeArnoaracMbie
Ha YEpHOU JIMHUH. AEATEIIBHOCTD U JICHUCTBHSL.

19 | Pemenne 3amau Ha VYmenune pemarth 3agaun | ACATCIBHOCTD YJICHOB
JOBUKEHUE BJIOJIb JINHUU. Ha IBUKEHUE BIOJIb KOJUICKTHBA MOCPECACTBOM
Kamubposka narumka YEpHOU JIMHUHU CpaBHCHUA C
OCBEIIEHHOCTH. ACATCIBHOCTBIO IPYTUX,

20 | IlporpammupoBaHue YMenue pemats 3agayn | YCTAaHOBJICHHBIMHA HOPMaMH. becena,

Moayien. Pemenue 3anaqy Ha IIPOXOXKACHHUE MO YMeHHe HCIO0NIb30BaTh MPaKTUKYM
Ha IIPOXOXKICHUE 110 IO IOJII0 U3 KJIETOK. MOHOJIOT" ¥ TUAJIOT JIA
U3 KJIETOK BBIPpAXKCHUA U

21 | CopeBHOBaHUE poOOTOB O06o0menue u JI0Ka3aTesbCTBA CBOCH CopeBHOBaHUE
Ha TECTOBOM I0JIE. 3a4eT crucTeMaTU3aLns TOYKH 3pCHUA. poboTOB
BPEMEHHU U KOJUYECTBA OCHOBHBIX TTOHSITUH TIO
OIInO0K Teme «OCHOBBI

MIPOrpaMMHUPOBAHUS»
Tema 5. IIpakTuKyM 1o c60pKe poOOTH3HPOBAHHBIX cHcTeM (8 1)

22 | U3mepenueocBemeHHocTd | 1 | 3HaHWe Ha3HAYECHUS U Pezynamuenvie YY/I: dopmupoBaHue becena,
. Onpenenenuie MBETOB. OCHOBHBIX PEKHMOB MJIAHUPOBAHUE - TIOHATHUS CBSI3H MPaKTUKYM
Pacnio3naBanue 1BETOB. paboThI JaTuMKa [[BETa | ONpe/eTIcHHe pa3IUYHBIX SABJICHUM,
Hcnonb3oBanue MOCJIeI0BATEILHOCTH MPOIIECCOB, OOBEKTOB;
KOHCTPYKTOpa B KaueCTBE MPOMEXKYTOUHBIX ILIeJIEH ¢ aKTyaau3alus
11(poBoH J1abopaTopuu. y4€TOM KOHEYHOI'O CBEJICHUI U3 TUYHOTO

23 | VI3amepeHue paccTosiHUI 1 | 3nanue Ha3HAuUCHUE U pe3yJibTarta. YKU3HEHHOTO OIbITa becena,
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10 OOBEKTOB.

OCHOBHBIX PCKUMOB

CkanupoBaHue paboThI
MECTHOCTH. YIBTPa3BYKOBOI'O
JaTYuKa.
24 | Cuna. [1neyo cuibl. YMeHue BBIOJIHATD
ITogbeMHBIN KpaH. pacyeTsl Ipu
Cuetunk KOHCTPYUPOBaHUU
060poToB. CKOpOCTh MOABEMHOTO KpaHa.
BpALLEHUs CEPBOMOTOpA.
MoniHoCTs.
25 | Ynpasienue poOoToM ¢ YMeHnue
MIOMOIIBIO BHEITHUX POTPaMMHUPOBATH
BO3/1EHUCTBUIA. pobora,
Peaknust poboTa Ha 3BYK, OCTaHaBJIMBAIOIIETOCS
I[BET, KacaHHe. Ha ONpeeICHHOM
Tanmep. pPacCTOSIHUU 10
HPENATCTBUS
26 | JIBroKkeHHE M0 3aMKHYTOMH Hanucanue nporpamMmsbl
TpaekTopuu. Perenne JUISL ABMDKEHUS 110 KPYTy
3aJa4 Ha KPUBOJIMHEHHOE Yyepe3 MEHIO
JIBIDKEHUE. KOHTpoJuIepa. 3anycK U
OTJIaJIKa IPOTPAMMBEI.
Hanwucanue npyrux
MPOCTHIX POTPaMM Ha
BBIOOp YHaIIUXCS U UX
CaMOCTOSITeNIbHAS
OTJIaJIKa.
27 | KoncrpyupoBanue Harncanne nporpamMmsl

Mojiesieil poOOTOB IS
pelIeHHs 3a1a4 C
HCIIOJIb30BaHUEM
HECKOJIBKHX PA3HBIX
BUJIOB JIATYUKOB.

JUISL IBMDKCHUS T10
KOHTYPY TPEYTOJIbHUKA,
KBajpaTa.

Po6or, 3anuceiBaromuii
TPACKTOPUIO ABUKCHUS
U IIOTOM TOYHO €€

YMEHHE BHOCHUTD
HEO0OXO0IMMBIC JIOTIOTHCHUS
U U3MEHEHUS B X0JIe
penieHus 3aaay.
Ho3znaseamenvnvie YY/[:
dopmMupoBaHue
CHCTEMHOTI'0 MbILIJICHUS —
CIOCOOHOCTH K
PAaCCMOTPEHHIO ¥ ONTUCAHUIO
00BEKTOB, SIBJICHU,
IPOILIECCOB B BHJIE
COBOKYITHOCTH OoJiee
MPOCTBIX DJIEMEHTOB,
COCTABJISIFOIIUX €IUHOE
enoe.

OCYIIECTBUTH MEPEHOC
3HaHUM, YMEHHUI B HOBYIO
CUTYAIUIO JUIsl pEeIICHUS
npo0sieM, KOMOMHUPOBATH
W3BECTHBIE CPEICTBA IS
HOBOTO peIIeHuUs TPodIeM;
Kommynuxamuenwvie YY/I:
YMeHue onpencarh
HaunOoJiee paroHATBHYIO
MOCJIEIOBATENBHOCTD
JIEUCTBUH T10
KOJIJICKTUBHOMY
BBHITIOTHEHUIO y4eOHOM
3a1auu (TUTaH, aaTOpPUTM,
MOJIYJIH U T.J.), & TAKXKE
aJ7ICKBaTHO OIICHUBATH U
MIPUMEHSITh CBOU
CITOCOOHOCTH B
KOJUJIEKTUBHOM

uH(pOpMaIMOHHOM
NeSITeTbHOCTH;
OCBOCHME THUITMYHBIX
CUTyaluil yIpaBIeHUs
poGoTtamu, BKIItOYast
U(PPOBYIO OBITOBYIO
TEXHUKY.
dopmupoBanue
YMEHUS
OCYIIECTBIISTH
COBMECTHYIO
UH(POPMALMOHHYIO
NesITebHOCTD, B
YaCTHOCTH, IIPH
BBIIIOJIHEHUH
y4eOHBIX 3aJaHuH, B
TOM YHCJI€ IPOEKTOB.

MPAKTUKYM

becena,
MPaKTUKYM

WNHnuBunyanbHbIi,
coOpaHHAast MOJICTIb,
BBIIOJIHSAIOIAS
MpeArnoaracMbie
IEUCTBUSL.

NunuBuyanbHbIN,
coOpaHHas MOJIETb,
BBIIOJIHSIOIIAS
MpeAnoaraemMble
JICHCTBHSL.

NunuBuyanbHbIN,
coOpaHHas MOJIETIb,
BBINOJTHSIOIIAS
npeArnojaraeMbie
JICHCTBHSL.
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BOCIIPOU3BOSAIINN

JCATCIIBHOCTH.

28 | Permenne 3amad Ha BBIXOI Co3aHue 1 oTiajaKa YMeHne caMoCTOSITECIILHO NunuBuyanbHbIN,
U3 JabupHHTA. IPOrPaMMBI ISl OLICHUBATh CBOIO coOpaHHas MOJIEIb,
OrpanuyueHHoe JBUXKEHHS poOoTa JESTENILHOCTD U BBITIOJIHSIOLIIAS
JIBUKCHHE. BHYTPH TIOMEUICHUS U JeSATEIbHOCTh YJICHOB npeJoiaraeMble

CaMOCTOSITEJIbHO KOJIJICKTHBA IMOCPEACTBOM NCHCTBUSL.
orubaroniero CpaBHEHHUS C
MPENSTCTBUSL. JeSATEIbHOCTBIO IPYTHUX.

29 | IIpoBepounas padora Ne2 O06o0menue u VYMenue ucnons30Barh [IpoBepounas
1o Teme «Buasl cUCTEMaTu3aLus nH(popManuio ¢ yuéTom pabora No2
JBUKEHHUI pOOOTOBY» OCHOBHBIX MOHSTUN MO | 9TUYCCKUX U TIPABOBBIX

TeMe «Bunpl nIBHKeHUIT | HOPM.
poOOTOB»
6. TBopueckue MpoeKTHLIE PA0OTHI M COPEBHOBAHUS(6 1)

30 | Pabora Hax mpoekTaMu YMeHue cocTaBisiTh PeryasiTuBHbIe: Camoonpeoenenue — | CopeBHOBaHUS
«/IBmxeHue no 3a1aHHON TJ1aH ACUCTBUM 1JIs yenenonazanue — CaMOCTOSATEIbHOCTh U
TPACKTOPUNY, pEeIIeHUs CIO0XKHON peoOpazoBLIBAThH JUYHas
«Kerenbpunry. 3a/1auun MPaKTUYECKYIO 3a/1a9y OTBETCTBEHHOCTbH 32
IIpaBuna copeBHOBaHMII. B 00pa3oBaTeNbHYIO; CBOM IOCTYIIKH.

31 | CopeBHOBaHHE POOOTOB YMeHue cocTaBisITh KOHMpPOab u camokoumpons | Cmwvicnoobpasosanue | CopeBHOBAHHMS
Ha TECTOBOM I0JIE. 3a4eT IJ1aH ACUCTBUH AJid — UCIOJIb30BaTh — CaMOOIICHKA Ha
BPEMEHHU U KOJUYECTBA PEIICHUS CIIOXKHOM YCTaHOBJICHHBIC TIPaBUJIa B | OCHOBE KPUTEPHUEB
OIIMO0K 3aaun KOHTpOJIE CrIoco0a pelieHus | YCHeIHOCTH yaeOHOM

KOHCTPYUPOBAHUS 3a/1auH. NeSATeTbHOCTH
pobota ITo3naBaTenbHbIE: Hpaecmeenno-

32 | KoncrpyupoBanue Pazpabotka obweyuednvie — IMUYecKast Pemenue 3anau
COOCTBEHHOI MO COOCTBEHHBIX MOJ€ENEH B | TBOpYECKOE pEIICHHUE opueHmayus — (uHA. ¥ TpynN)
pobota rpynmnax. YUEOHBIX U IPAKTUYECKUX | HABBIKU

33 | IIporpammupoBanue u [TporpammupoBanue 3aJ1a4. yMCHUE COTPYAHHUYECTBA B Penrenue 3anau
HCIBITAHUE COOCTBEHHOI MOJICIIX B IpyIIax MOTHUBHPOBAHHO Pa3HbIX CUTyalusX, (MHI. ¥ TpYTI)
MOJIeNU PoOoTa. OTKa3bIBaThCs OT O0pa3ila, | yMEHHUE HE CO37aBaTh

34 | Ilpe3eHTanuu u 3ammra [Ipe3enTanus Mmoneneun HUCKAaTh OPUTMHAJIBHBIC KOH(IINKTHBIX 3amura npoeKTa

npoekra «Mou
YHUKAJIbHBINA po0OT»

peuicHud; CaMOCTOATCIIBHOC
BBIITOJIHCHUE Pa3JIMYHBIX

CI/ITyaI_[I/Iﬁ 1 HaXOOUThb
BBIXO/bI
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TBOPYECKHUX pabOT; ydacTue
B IIPOCKTHOM JESATEIBHOCTU
KomMMmyHukaTuBHbIE:
83aumooeticmaue —
dhopmynupoBaTh
COOCTBEHHOE MHEHUE H
TTO3UIUIO
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5. Y4yeOHbIe MaTepHAJIbI:

. Komocos JI. I'. Ilepmerii mar B poboTroTexHHKY. [IpakTukym s 5-6

kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGoparopus 3Hanwmii, 2012 — 292

C.

. Habop xonctpykropoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe obecneuenneLEGO

. Matepuansl caiita_http://www.prorobot.ru/lego.php

. CpenctBa peanuzanuu MKT marepuanoB Ha ypoke (KOMIOBIOTEP, TPOSKTOP,

9KpaH)

Cnucok aureparypsl

1. Komocog /I. I'. [TepBerii mar B poboToTexHuKy. [IpakTukym mist 5-6
kiaccos\ J]. I'. Komocos. — M.: BUHOM. Jlaboparopus 3uanuid, 2012 —
292 c.

2. bnor-coobiectBo mobuteneir podoTos Jlero ¢ mpumepamu nporpamm
[DnexTponnsiii pecypce] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

3. JlaGopaTopHbie TPAKTUKYMBI IO TPOTPAMMHUPOBAHUIO [ DJIEKTPOHHBIN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. Oobpa3oBarenbHas nmporpaMmma «BBeeHre B KOHCTPYUPOBAHHE

po0OOTOBY U rpa@uUecKuil A3bIK MPOrPaMMUPOBAHUsI POOOTOB
[DnexTpoHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. TlpumMepsl KOHCTPYKTOPOB U MIPOTpamMM K HUM [ DNEKTPOHHBIN pecypc] /
Pexxum mgoctyna: http://www.nxtprograms.com/index2.html

6. Ilporpammel ajist poboTa [DIEKTpOHHBIHN pecypc] /
http://service.leqgo.com/en-us/helptopics/?questionid=2655

7. Y4eOHHUK o MporpaMMHpoBaHuio poooToB (Wiki) [DnekTpoHHbII
pecype] /

8. Marepuainsl calToB

9. http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
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http://www.prorobot.ru/lego.php
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
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://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/STEM-
poOOTOTEXHUKA

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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