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BBenenue

3a mociegHue TOAbl YCIIEXH B POOOTOTEXHUKE M aBTOMATHU3MPOBAHHBIX CHCTEMAX
U3MEHUIN JIMYHYI0 U JeNoByl0 cdepbl Hameill ku3Hu. CerogHsi MPOMBIILICHHBIE,
oOCITy’)KMBAIOLIME W JOMAalllHuE pOOOTHl IIMPOKO HCIOJIb3YIOTCS Ha OJaro SKOHOMHK
BEAYLIMX MUPOBBIX JIEPKaB: BBIOJHAIOT paboThl OoJiee NEMIEBO, ¢ OOJbIIEH TOUHOCTHIO U
HaJEKHOCTBIO, YEM JIIOJU, MCIOJIB3YIOTCS Ha BPEIHBIX JUISL 3J0POBbS M ONACHBIX IS
’KU3HU MPOU3BOACTBAX. POOOTHI MMPOKO UCTIONB3YIOTCS B TPAHCIIOPTE, B MCCIEAOBAHHSIX
3eMIM M KOCMOCAa, B XHUPYPIHMH, B BOEHHON NPOMBIIUIEHHOCTH, NpPH HPOBEICHUU
7abopaToOpHBIX HCCenoBaHUM, B cdepe O0e30macHOCTH, B MAacCOBOM IPOU3BOJICTBE
MPOMBIIIJICHHBIX TOBAPOB U TOBAapOB HApPOAHOTO MmoTpedsieHus. PoOoTsI urpatot Bc€ Gonee
BaYKHYIO POJIb B )KM3HH, CIIYXa JIOJAM M BBIIOJIHASA KaXKIOAHEBHBIC 3a1aul. MIHTeHCUBHAs
HKCIIAHCHUSI UCKYCCTBEHHBIX TIOMOIIIHUKOB B Hallly MOBCEAHEBHYIO XKHU3Hb TPeOyeT, UTOOBI
M0JIb30BaTENN 00Jaaiy COBPEMEHHBIMU 3HAaHUSAMH B 00JIaCTH yNpaBieHUs poboTamu,
YTO MO3BOJUT OBICTPO pa3BUBaTh HOBbIE, YMHbIE, O€30macHble U 0OJiee NMPOJBUHYTHIE
aBTOMAaTU3HPOBAHHBIE U POOOTU3UPOBAHHBIE CUCTEMBI.

B nocneanee necarunerue 3HaYUTENBHO YBEIMUMIICA UHTEPEC K 00pa30BaTENbHON

poboToTexHuKe. B 1Kol 3aKynaroTcst HoBoe yueOHoe obopyaoBaHue. PoboTorexHuka B
00pa30BaHUH — 3TO MEXIUCIMUIUIMHAPHBIEC 3aHATUSA, MHTETPUPYIOLIUE B c€OE HAYKY,
TEXHOJIOTHIO, HHXKEHEpHOE J1e710, MateMaThky (Science Technology Engineering
Mathematics = STEM), ocHOBaHHbBIE€ HAa aKTUBHOM 00y4YeHUU ydaniuxcs. Bo MHOrnx
BEIYLIMX CTpaHaX €CTh HAIMOHAJIBHBIE TPOTPAMMBI 110 pa3BUTHIO MMeHHO STEM
oOpa3zoBaHus. PoOoToTeXHMKA MpEeACTaBIISET yyalluMcs TEXHOIOruu 21 Beka,
CHOCOOCTBYET Pa3BUTHIO MX KOMMYHUKATUBHBIX CIIOCOOHOCTEMN, pa3BUBACT HABBIKU
B3aUMOJICUCTBUS, CAMOCTOSATEILHOCTH NMPU MPUHATUU PELICHUN, PACKPBIBAET UX
TBOpUYECKUN NOTeHIMal. JIeTH U NOAPOCTKH JIy4llle HOHUMAIOT, KOr/1a OHU YTO-TH00
CaMOCTOSTENIbHO CO3/1at0T WK n300peTatoT. Takyro cTpaTeruto oOy4eHHsl IOMOTaeT
peanu3oBaTh oOpa3zoBarenbHas cpeaa Jlero.

Hosbie ®I'OC tpebyroT 0CBOCHUSI OCHOB KOHCTPYKTOPCKON M TIPOEKTHO-
MCCJIEI0BATENbCKON NeATEIbHOCTH, U TPOrPAMMBI 110 pOOOTOTEXHUKE MOJHOCTHIO

YIOBIIETBOPSIIOT 3TU TPeOOBAHUA.

IosicHuTEILHAA 3aNIUCKA



JlanHasi mporpamma Mo poOOTOTEXHHKE Hay4YHO-TEXHUYECKOW HAIpPaBJIEHHOCTH,
T.K. TaK KaK B Hallle BpeMsl pOOOTOTEXHUKH U KOMITbIOTEpU3alliY, peOeHKa HE0OX0IUMO
YUUTb pelIaTh 3aJja4M C MOMOIIbIO aBTOMATOB, KOTOPBIE OH CaM MOKET CITPOCKTUPOBATD,
3aIMIIATh CBOE PEIIEHNE U BOTUIOTUTD €r0 B pEabHOM MOJIENH, T.€. HEMOCPEICTBEHHO
CKOHCTPYHUPOBATh U 3alIpOrPaMMHUPOBATh.

AKTyaJllbHOCTb Pa3BUTHUS 3TOM TEMBI 3aKJII0YAETCS B TOM, YTO B HACTOSIIMI MOMEHT B
Poccnn pa3sBuBarOTCs HAHOTEXHOJIOTUH, JJIEKTPOHUKA, MEXAHUKA U IPOTPAMMHUPOBAHUE.
T.e. co3peBaet GiiarogaTHast MOYBa JJIsl PA3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUN U
poOotoTexHuku. ¥Ycnexu ctpanbl B XXI Beke OyIyT onpeaessiTh He IPUPOIHBIE PECYPCHI,
a YPOBEHb MHTEJUIEKTYaJIbHOTO IOTEHIMAJIA, KOTOPBIN ONPEAEIISIETCS] YPOBHEM CaMBbIX
IEPEIOBBIX HAa CETOAHSAIIHUN J€Hb TEXHOJIOTUM. Y HUKAJIbHOCTh 00pa30BaTEIbHON
POOOTOTEXHUKH 3aKIHOYAETCA B BOBMOKHOCTH O0bEIMHUTh KOHCTPYUPOBAHHE U
IPOrpaMMHUPOBAHUE B OJTHOM KYpCE, YTO CIIOCOOCTBYET MHTETPUPOBAHUIO IIPETIOAABAHUS
nH(pOPMaTUKU, MaTEMAaTUKH, (PU3UKHU, YEPUEHUSI, ECTECTBEHHBIX HAYK C pa3BUTHEM
VH)XEHEPHOI'0 MBIIIJICHHUs, Yepe3 TEXHUUECKOE TBOPUYECTBO. TEXHUYECKOE TBOPYECTBO —
MOIIHBIM UHCTPYMEHT CUHTE3a 3HAHUH, 3aKJI1aAbIBAIOIIUN [IPOYHBIE OCHOBBI CUCTEMHOI'O
MbIIUIEHNA. TakuM 00pa3oM, HH)KEHEPHOE TBOPUYECTBO U JAOOPATOPHBIE UCCIIETOBAHUS
— MHOT'OTpaHHas IeATEIbHOCTh, KOTOPAsl TOJDKHA CTaTh COCTABHOM YaCThIO
IIOBCEIHEBHOM JKM3HM Ka)KJIOT0 00y4aroIerocs.

Ilegarornueckas 1es1ecoo0pa3sHOCTb ATOM NPOrpaMMBbl 3aKJIFOYAETCS B TOM 4TO, OHA

ABJISIETCS LIEJIOCTHOM W HEMPEPHIBHOM B TEUEHHMH BCETO Ipolecca 00y4eHusl, U MO3BOJIAET
IIKOJIPHUKY IIar 3a I1aroM packpbIBaTh B c€0€ TBOPUECKUE BO3MOKHOCTH U CAMO
peann30BaThCs B C COBPEMEHHOM MHpE . B mporecce KOHCTPyUPOBAHUS U
MPOTPAaMMUPOBAHUS JIE€TU TOJIy4aT JOTOJHUTEIHLHOE 00pa3oBaHue B 00JaCTH (UBHKH,
MEXaHUKH, FJICKTPOHUKU U HHPOPMATUKH.

Hcnonp3oBanne JIero-kOHCTPYKTOPOB BO BHEYPOUHOU AEATEIBHOCTH ITOBBIIIAET
MOTHUBALIMIO YYaIIUXCsA K 00yYEHHUI0, T.K. IPU ITOM TPEOYIOTCS 3HAHUS TPAKTUYECKU U3
BCEX YYEOHBIX JUCIHUIUIMH OT UCKYCCTB U UCTOPUU O MATEMATHKU U €CTECTBEHHBIX HayK.
Me:xnpeaMeTHbIE 3aHATHS ONUPAIOTCS] HA €CTECTBEHHBIN MHTEpPEC K pa3paboTKe U
MOCTPOMKE pa3InUHbIX MexaHu3MOB. OqHoBpeMeHHO 3aHsATus JIET'O kak Henb34 ydiiie
MOAXOAT JJIsl U3YUYEHHS] OCHOB aITOPUTMHU3ALMU U POTPAMMUPOBAHUS

PaboTa ¢ o6pazoBatenbabiMu KOHCTpYKTOpamMu LEGO mo3BosisieT mKkoibHUKaM B popMme
MO3HABATEJIbHON UTPhI Y3HATH MHOTHE BaXKHBIE UJIEH U Pa3BUTh HEOOXOIUMBbIC B
JNAJIbHEUIIEN )KU3HU HaBbIKU. [Ipy moCTpoeHUM MOJIENHN 3aTParuBaeTCa MHOKECTBO
po0JieM U3 pa3HbIX 00J1aCTeH 3HAHUSI — OT TEOPUH MEXaHUKH JI0 TICUXOJIOTHUH, — YTO
SIBJISIETCS BIIOJIHE €CTECTBEHHBIM.

OuyeHb BaXXHBIM MPEICTABISAETCS TPEHUPOBKA PaOOTHI B KOJIJIEKTUBE U PA3BUTHE
CaMOCTOSITENIbHOI'O TEXHUYECKOT0 TBOPYECTBA.

N3yyass mpocTble MeXaHU3Mbl, pedsta ydarcd padoTaTh pyKamH (pa3BUTHE MEJKUX U
TOYHBIX JBMYKEHUH), PA3BUBAIOT JIEMEHTAPHOE KOHCTPYKTOPCKOE MBITIUICHHE, (haHTa3HUIo,
W3Yy4aroT IPUHITUIEI PAOOTHI MHOTUX MEXaHHU3MOB.



IIpenogaBanue Kypca MpEaIonaraeT HMCHOJIb30BAHUE KOMIIBIOTEPOB M CIIEIIUATIbHBIX
UHTEPPENUCHBIX OJIOKOB COBMECTHO C KOHCTPYKTOpaMu. BaXkHO OTMETUTH, UTO KOMIIBIOTEP
UCIIOJb3YETCS KaK CPEACTBO YIIPABIICHHS MOJIENBIO; €r0 MCHOJb30BAHUE HAIIPABICHO Ha
COCTaBJICHHE YIIPABISIOMIUX aJITOPUTMOB JJII COOpaHHBIX MOJENICH. Yyanuecs moxyqyaror
npejcTaBiieHne 00 0COOEHHOCTSIX COCTaBJICHHUSI MPOrpaMM YIIpaBJEHUS, aBTOMAaTH3alUU
MEXaHU3MOB, MOJICIMPOBAHUH Pa0OTHI CUCTEM.

Lego no3BonsieT yqyamumcs:

] coBMecTHO 00y4JaThCsi B paMKax OJHOM OpHUTajbl;

[} pactipenensaTh 00S3aHHOCTH B CBOEH Opuraje;

[} MpOSIBASATH NOBBIIIEHHOE BHUMAHUE KYJbTYpPE U TUKE OOILIECHNUS;

[} IpOSABIATE TBOPUYECKUN IMOIXO/ K PELICHHIO ITOCTABJIICHHON 3aa4H;
[} co3gaBaTh MOJIENIU PEATBHBIX OOBEKTOB U MPOLIECCOB;

[} BUIETH peanbHbId PE3ynbTaT CBOCH padOTHI.

Bo3spact aeteit, yuacTByroIux B peajau3aiuu JaHHON oOpa3oBaTeabHOM porpaMmbl 11-
12 net. 5-6 xmacc

Cpoxku peasninzanuu nporpamMmmsl 1 roa.

Pexxum paboThl, B Henenmto 1 3anstue 2 yaca.

Hean: 00ydyeHne ydamuxcsi OCHOBaM pOOOTOTEXHHUKH, pOrpaMMupoBaHusi. Pazputue
TBOPYECKUX CIIOCOOHOCTEN B MPOIIECCE KOHCTPYUPOBAHUS U MPOEKTUPOBAHUS.

3apauu:
Oobyuaromue:

- 1aTh MIEpBOHAYAIbHbIC 3HAHUS O KOHCTPYKLUU POOOTOTEXHUUYECKHX YCTPOUCTB;

- HAy4YuTh MpueMaM COOPKHU U MPOTrpaMMHUPOBAHUS pOOOTOTEXHUUECKUX YCTPOUCTB;
- chopMHpOBaTh OOIIEHAYYHBIE U TEXHOJIOTUYECKNE HABBIKM KOHCTPYUPOBAHUS U
MPOEKTUPOBAHUS;

- 03HAKOMUTH C MpaBUJIaMU 0€30MacHOM pabOThl ¢ UHCTPYMEHTAMHU
BocnursiBarommue:

- (popMupoOBaTH TBOPUECKOE OTHOUIEHUE K BBIMOJHsAEMON padoTe;
- BOCIIMTHIBATh YMEHHUE PabOTaTh B KOJUIEKTUBE, () (PEKTUBHO paclpeeisiTh

0053aHHOCTH.

Pa3zBuBarwiuue:

- pa3BUBATh TBOPUCCKYIO MHUIUATHUBY U CAMOCTOATCIIbHOCTD,



- pasBuBaThb HCHXO(I)HBHOHOFH‘IGCKH@ Ka4CeCTBAa YUCHHUKOB: IIaMsTh, BHUMAHUC,
CITOCOOHOCTH JIOTHYSCKH MBICIINTL, AHAJIM3UPOBATb, KOHICHTPUPOBATbL BHUMAHHC
Ha I''IaBHOM.

- Pa3BuBaTh YMCHUA U3JIaratb MbICJIN B YETKOM JOrMYECKON IHoCJaCaA0BaTCIbHOCTH,
OTCTauBaTb CBOIO TOYKY 3PCHUA, AHAJIU3UPOBATE CUTYAIUIO H CAMOCTOATCIBHO

HaxXOoAWUTb OTBCThBI HA BOIIPOCHI ITYyTCM JIOTUYCCKUX paCCY)KI[CHI/If/'I.

MarepuajibHbIEe pecypcehl:

1. HaGopsi Jlero - KOHCTPYKTOPOB:

2. Lego Mindstorms EV3 — 8 nabopos

3. Habop pecypcHblii cpennuit — 4 Habopa
4. IIporpammuoe obecnieuenne Mindstorms EV3
5. PykoBojcTBO monb3oBarens Mindstorms EV3
6. JlaTuuku — 8 KOMIUIEKTOB.

7. 3apsiiHBIE YCTPOMCTBA — 8 TIT.

8.APM yuurensa (KoMIbIOTEp, TPOEKTOP, CKAHEP, IPUHTED)

IMPOTHO3UPYEMBIN PE3YJBTAT
[To okoHUaHUIO Kypca 00y4YeHUS ydalTuecs JOKHbBI
3HATD:

-npaBuiia 6€30MacHoON paboThI;

-OCHOBHBIE KOMITOHEHTHI KOHCTPYKTOpOB JIEI'O;

-KOHCTPYKTHUBHBIE OCOOCHHOCTH PA3JIMYHBIX MOJIENIEH, COOPYKEHUI U MEXaHU3MOB;

-KOMITBIOTEPHYIO Cpey, BKIIIOUAIOTYIO B ce0s TpapuuecKuil si3bIk

MPOTpaMMHUPOBAHUS,

-BU/IbI IOJIBUKHBIX U HEMOJIBUKHBIX COEIMHEHUI B KOHCTPYKTOPE;

OCHOBHBIE TTPHUEMbI KOHCTPYHPOBaHUS POOOTOB;

-KOHCTPYKTUBHBIE OCOOCHHOCTH Pa3TMYHBIX POOOTOB;

-Kak nepeaaBath nporpammel B RCX;

-TIOPSIZIOK CO3JaHUS AJITOPUTMA MIPOTPAMMBI, TEUCTBHS POOOTOTEXHIUUECKUX
CPEIICTB;

-KaK MCMOJIb30BATh CO3/IaHHbIE IPOTPAMMBI;

-CaMOCTOSITEIBLHO peniaTh TEXHUYECKHE 3aa4i B MPOIIECCE KOHCTPYUPOBAHUS

po0O0TOB (IJTAHUPOBAHUE MPEACTOSIIMNX JSHCTBUN, CAMOKOHTPOJIb, IPUMEHSTh



MOJTyYEHHbIE 3HAHUS, IPUEMbI U ONIBIT KOHCTPYUPOBAHUS C UCOJIb30BAHUEM
CHEIUATbHBIX JIEMEHTOB, U APYTUX OOBEKTOB U T.1.);

-CO3/1aBaTh PEabHO JICUCTBYIOIINE MOJEIH POOOTOB MPU MOMOIIH CIIEIUATIBHBIX
AJIIEMEHTOB 10 pa3paboTaHHOU cxeMe, 0 COOCTBEHHOMY 3aMbICITY;

-C0O3/1aBaTh MPOrpaMMbl Ha KOMITBIOTEPE ISl pa3IMYHbIX POOOTOB;
-KOPPEKTUPOBATH MTPOrPAMMBI IIPU HEOOXOIUMOCTH;

YMETb:

-IPUHUMATh WIM HaMeYaTh yueOHYIO 3a/1auy, €€ KOHEUHYIO 1IETTb.

- IPOBOJUTH COOPKY pOOOTOTEXHUUECKHUX CPEICTB, ¢ mpuMenenueM LEGO
KOHCTPYKTOPOB;

- CO371aBaTh MPOTPaMMBbI i1 POOOTOTEXHUYECKUX CPEJICTB.

- IPOTHO3UPOBATh PE3YIbTATHI PAOOTHI.

- IJJAHUPOBATH XOJ1 BBITIOJHEHMS 3a/1aHUS.

- pallMOHAIbHO BBIMOJIHITH 3a/1aHUE.

- PYKOBOJUTH pabOTOM rpyNIibl M KOJUIEKTHUBA.

- BBICKa3bIBAThCS YCTHO B BUJE COOOUICHMSI WU JTOKJIa/1a.

- BBICKa3bIBAThCS YCTHO B BUJIE€ PELICH3UU OTBETA TOBAPHILA.

- IPE/ICTABIATh OJHY U TY K€ HH(OPMALINIO pa3IMUYHBIMU CIIOCO0aMuU

MEXAHU3M OTCJIEXNUBAHUSA PE3YJIBTATOB

- OJTUMITHA]IBL;
- COPEBHOBaHUS;

- yueOHO-HCCIIeI0BaTeNIbCKHE KOH(DEPEHITHH.

-TIPOEKTHI.

- MOJITOTOBKA PEKJIAMHBIX OYKJIETOB O IIPOJIeJIaHHON padoTe;

- OT3BIBHI TIPETIOaBATENS U POAUTEIICH YICHHKOB Ha CANTE IIIKOJIBI.

JesiteibHOCTH 10 peasu3auuu IIporpammel

B nepuon oOydeHus: maeTcs HeoOXoauMasi TeOpeTHUecKasi U mpakTudeckas 0asa,
bOpMHPYIOTCS HABBIKU PabOTHI C koHcTpykTopom LEGO EV3 Mindstorms, ¢
MPUHIIMIIAMA pabOThl JATYUKOB: KacaHWs, OCBEIIEHHOCTH, paccTosiHusA. Ha ocHoBe
nporpammbl LEGO Mindstorms Education EV3 mikoibHUKN 3HAKOMSTCS ¢ OJIOKaMH
KOMIBIOTEPHONH TPOrpaMMBbI: JUCIUICH, IBWIKEHHE, LUK, OJIOK JaT4YMKOB, OJIOK
NepeKIouaTeNield. TpeanojiaraeT pacliipeHre 3HaHUKW M YCOBEPIICHCTBOBAHHE
HaBBIKOB pPaboThl ¢ koHCTpykTopoM LEGO EV3 Mindstorms. Yuarmuecs: nzy4aror
nporpammy Robolab, Komanael Bu3yanbHOro si3bika mporpaMMupoBanus Lab View.
Pabota B pexume ympaBieHue-ypoBenb 1,2,3.4. PaGota B  pexume
KoncrtpynpoBanus-yposens 1,2,3,4. Ha  ocHOBe 3THX mporpamMm IPOBOJAST
AKCIIEPUMEHTHI C MOJAENSMH, KOHCTPYUPYIOT H TPOEKTUPYIOT POOOTOTEXHUUECKHE



uznenust (poOOTHl Ui COPEBHOBAHUM, POOOTHI TOMOIIHUKH B OBITY, POOOTHI
noMomHUkM B cnopre u T.a.)Ilox pykoBomcTBOM memarora, a 3aTeM U
CaMOCTOATENIBHO IMUIYT IMPOTPAaMMBI: <JIBHDKCHHME «BIEPEN-HA3a», «JBHKECHHE C
YCKOPEHUEM», «POOOT-BOTYOK», «BOCBMEPKA», «3MEHKa», «IIOBOPOT Ha MECTEM,
«CTIApaNib», «IMAapKOBKa», «BBIXOJ W3 JIAOUPUHTA», «IBIKCHUE TIO0 JIMHUNY.
[IpoekTupyroT poOOTOB U MPOTPaAaMMHUPYIOT UX. ['OTOBAT POOOTOB K COPEBHOBAHUSIM:
«KerenbpuHry, «/{BmxeHue no auHum», «Cymo».

Y4eOHO-TeMaTHUYeCKOe NIAHMPOBAHHE



Tema 3auaTuii

Komnny. yacoB

o\ Bcero Teopus [TpakTuka
1. | Broanoe 3ansature. OCHOBBI pabOTHI C 2 2
EV3.
2 | Cpena KOHCTPYUPOBAHUS - 3HAKOMCTBO 2 2
C ICTAIISIMH
KOHCTPYKTOpA.
3 | CrocoOw1 nepenaun npxeHus. [lousatus 2 1 1
0 peyKTOpax.
4 | I[Iporpamma Lego Mindstorm. 2 1 1
5 [lonaTne KOMaHABI, MNporpaMma u 2 1 1
MIPOTPaMMHUPOBAHHE
6 | ducmneii. Ucnonp3oBanue auciies EV3. 2 1 1
Co3anue aHnMaIuu.
7 | 3HaKOMCTBO ¢ MOTOpaMH U JAaTYUKaMHU. 2 1 1
TecTupoBaHre MOTOPOB M JTaTYHUKOB.
8 | CoOopka mpocTeiimiero pobora, 1mo 2 2
UHCTPYKITUH.
9 | IIporpammHoe obecrieuenne EV3. 2 1 1
Co3pganue mpocTenen nporpaMMmal.
10 | YmpaBrieHue 0THUM MOTOPOM. 2 2
JIBrmkxeHue BriepEn-Hazaa
Hcronp3oBanne KOMaHIbI « JKam»
3arpyska nporpamm B EV3
11 | CamocrosiTenbHasi TBOpUecKas paboTa 2 2
yUaIuxcst
12 | Yopasnenue nsyms motopamu. E3na mo 2 1 1
kBajpary. [lapkoBka
13 | Ucnonp3oBaHue AaTUYMKa KacaHW. 2 1 1
OOHapyXeHusl KaCaHHUs.
14 | Ucnosib30BaHKE TaTUYHUKa 3BYKA. 2 1 1
Co3znanne IBYXCTYIIEHYAThIX TPOTPAMM.
15- | CamocrosiTenpHast TBOpUecKas paboTa 4 4
16 | yuammxcs
17 | Ucnonb30oBaHKE 1aTYMKaA OCBEUIEHHOCTH. 2 1 1
Kamu6poska gatanka. OOHapyKeHHE
4epThl. JIBIKEHHE 110 JIMHUH.
18 | CocTaBneHue nNporpamMm c AByMs 2 1 1
JIATYNKAMH OCBEIIEHHOCTH. J[BUKEHHUE
10 JIMHUU.
19 | CamocrosiTenbHasi TBOpUecKasi paboTa 2 2




ydanmxcs
20 | Wcrnons3oBaHue JaTYMKA PACCTOSHHUS. 2 1 1
CoznaHre MHOTOCTYTICHIATHIX
Iporpamm.
21 | CocraBiieHHE MPOTPAMM BKITFOYAIOIITUX B 2 1 1
ce0s BeTBieHue B cpene EV3-G
22 | biok «Bluetoothy, ycranoBka 4 2 2
COCTMHCHHS.
3arpys3ka ¢ KOMIbIOTEpA.
23- | U3rotoBnenue podoTa ucciaeaoBaTesl. 2 1 1
24 | JlaTunK pacCTOSHUS M OCBEIIEHHOCTH.
25 | Pabota B UntepHere. [louck 2 2
uHpopMaIruu o JIero-cocTs3aHusX,
ONMCAHUU MOJEICH.
26 | PazpaboTka KOHCTPYKIUH AJIst 4 4
COPEBHOBAHMI
27 | CocTaBieHue mporpamm ais «/[BmxeHue 2 1 1
1o auHum». Mcneitanue podora.
28- | CocraBieHre IporpamMm Jis 2 1 1
29 | «Kerenppunry. McnpiTanue poboTa.
30 | [Ipo4HOCTH KOHCTPYKIIUU U CIIOCOOBI 2 1 1
MOBBIIICHUS MPOYHOCTH.
31- | Pa3zpaboTka KOHCTPYKIIUU IS 4 2 2
32 | copeBHoBaHui «Cymo»
33- | IloaroToBka K COpEBHOBAHUSIM 4 2 2
34
35 | IloagBenenne UToros 2 2
Hroro 70 15 20

KaﬂeHI[apHO-TeMaTI/IquKOG INIAHUPOBAHUEC

Tema ypoka

OcHOBHbBIE BONIPOCHI paccMaTprBaeMble Ha

yYpPOKe
]

= 8
E 23
& 2 5 =
1 | BBoaHoe 2 Pacckas o pa3BUTUM pOOOTOTEXHUKHA B MUPOBOM

3aHsTHe. OCHOBBI cooO1ecTBe U B yacTHOCTH B Poccum.

pabotsl ¢ EV3. [Toka3 Buaeo poJMKOB 0 poOOTaX U pOOOTOCTPOCHHUHU.

[IpaBuna TeXHUKN 6€30MACHOCTH.




Cpena TBOI1 KOHCTPYKTOP (COCTaB, BOZMOXKHOCTH)
KOHCTPYUPOBaHU - OcHOBHbIE JieTanu (Ha3BaHUE U Ha3HAYECHUE)
s - 3HAKOMCTBO C - JlaTunku (Ha3HaueHUE, €AUHUIIBI U3MEPEHHUS)
JETasIMU - JIBurarenu
KOHCTPYKTOpA. - Mukpokomnsrotep EV3

- AKKyMyJISITOp (3apsijiKa, UCTIOJIb30BaHUE)

Ha3Banus u Ha3HaueHHs Aeranen

- Kak npaBuiibHO pa3noXuTh AETalIu B HA0Ope
Croco6b1 3y0uatsie iepeaaun, ux BuAbL. [IpuMeHeHne 3y0uaThix
nepeiadn repe1ad B TEXHUKE.
JBH>KCHUSL. Paznuunblie Buabl 3y0uarsix koisec. [lepegarounoe yucio.
[TonsiTHs o
peLyKTOpax.
[Iporpamma Lego 3HAKOMCTBO C 3aIlyCKOM IPOTpaMMBbl, €€
Mindstorm. HuTepdeticom.

Komanpl, manutpel HHCTPYMEHTOB.

ITonxnrouenue EV3.
[lonsaTne BusyanpHbIe A3BIKM ITPOTPAMMHUPOBAHUSL.
KOMAaH/IbI, Paznienbl mporpaMmsl, ypOBHU CIIOKHOCTH. 3HAKOMCTBO
rporpamMma u ¢ RCX. Ilepemaua wu 3amyck mnporpammbl. OKHO
IIPOrPaAMMUPOBAH WHCTPYMEHTOB. M300pakeHne KOMaH[ B MpPOrpaMme U
ue Ha CXEMe.
Jucnneit. Hucrneii. Uconb3oBanue nucruies EV3.
Hcnons30BaHue Co3nanne aHMMAaIKH.

muciuies EV3.

3HAKOMCTBO C
MOTOpaMH 1

CepBoaBurarenb. Y CTpOMCTBO U IPUMEHEHUE.
Tectupoanue (Try me) - Motop - Jlatuuk

JTATYMKAMHU. OCBEIIEHHOCTH - J[aTuuk 3ByKa - J[aTunk kacaHus -
VYabrpa3BykoBoit natuuk * CTpykTypa MeHio EV3 ¢
CHsTre noka3anuii ¢ 1aTunukoB (view) TecTupoBanue
MOTOPOB U JIaTYUKOB.

Co6opka - CO0pKa MOJIENH 110 TEXHOJOTUIECKUM KapTaM.

POCTEUIIErO - CocTaBiieHH€e MPOCTON MPOTrpamMMBbI JIJIsl MOJIETH,

pobota, o UCIIOJIb3Ysl BCTpOEHHbIE BO3MOxkHOCcTH EV3 (mporpamma

WHCTPYKIIUH. u3 TK + 3amanus Ha NOHMMaHUE TPUHIIMIIOB CO3/IaHUS

porpamm)

[IporpamMmmuoe

CocTtaBjieHHE MPOCTHIX MPOTrPaMM MO JTUHEUHBIM U




obecnieyeHue
EV3. Co3nanue

HCCB,Z[OJII/IHGI\/’IHBIM aJIropuTMam.

MIPOCTEUIIIEN
IPOTrPaMMBl.
10 | YopaBnenue JIBrKeHrE BIIEpEN-HA3A
OJHUM MOTOPOM. Hcnons3oBanne koMmaHab! « K
3arpyska nporpamm B EV3
11 | CamocTosTenpHa CamocrosiTenbHas TBOPYECKAS
sl TBOpYECKas pabora yyamuxcs
paboTa yyamuxcs
12 | YopaBnenue VYrpaieHue AByMs MOTOPaMH € TOMOIIbIO KOMaH/IbI
JIBYMSI MOTOPaMH. Knan
E3na no * lcnonb3oBaHue nanuTpsl KOMaH U OKHa /[narpaMmebl
KBaJpary. * lcnonb30BaHue NaauTpbl HHCTPYMEHTOB
[TapkoBKka * 3arpy3ka nporpamm B EV3
13 | Ucnonbs3oBanue Co3panue JByXCTyNEeHYaThIX ITPOTPAMM
JaTYuKa KacaHwusl. * Mcnonb30BaHue KHONKU BBIMOTHATH MHOTO pa3 Jjist
OOnapy-xeHus MOBTOPEHHUS
KacaHWUs. JEUCTBUM ITPOTPaMMBbI
» CoxpaHeHue U 3arpy3ka nporpaMmm
14 | Ucnonb3oBaHue brnox Bocnpon3sBeieHue.
JlaTYMKa 3BYKa. Hacrpoiika KoHIIeHTpaTopa JaHHbIX 0JI0Ka «3BYK»
Co3nanue [Togaya 3ByKOBBIX CUTHAJIOB IPU KACAHUH.
JIBYXCTYTI€HYAThI
X IPOTpaMM.
15 | CamocTrosTensHa CamocTosTenbHas TBOpUYECKAS
16 | s TBOpUECKast paboTa yyanuxcs
paboTa yJamumxcs
17 | Ucnons30BaHue Hcnonw3oBanue JlaTurka OCBEIICHHOCTH B KOMaH/IE KU
JaTYuKa Cozganue MHOTOCTYIIEHYATHIX TPOTrpaMm
OCBEILIEHHOCTH.
Kanu6poska
JaTYuKa.
Oo6napyxeHue
YEPTHI.
JIBr>xeHue 1o
JIVHUH.
18 | CocraBienue JIBueHHe BIOIb JUHUM C TPUMEHEHUEM JBYX JATUHUKOB
IPOTPaMM C OCBEIIEHHOCTH.
JBYMSI
JTaTYUKaMU
OCBEIIEHHOCTH.

JIBr>xeHue 1o
JIAHWUU.
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19

CamocrodaTebpHa
s TBOpUYECKas
paboTa yyamuxcs

CamocrosiTenbHasi TBOpUYECKAs
pabora yqamuxcs

20 | Ucnionp3oBaHue VYabpTpa3BykoBoi gatuuk. OnpenenaeHue poooTom
JaTYnKa paccTOAHUS A0 MPENATCTBUA
PacCTOSIHUSL.

Coznanue
MHOTOCTYyTI€HYaT
BIX POTPAMM

21 | CocraBnenue OTtoOpaxeHue napaMeTpoB HaCTpoiku bioka
IporpaMmm Jo6anenue biokoB B biiok «Ilepekitouarennby
BKJIFOYAIOIIINX B [Tepememienne bnoka «IlepekntoyaTensy
ce0s1 BETBJICHUE B Hacrpoiika biioka «Ilepekmnroyarennsy
cpeae EV3-G

22 | biok BxroueHue/BbIKIIIOUeHNE
«Bluetoothy, YcraHoBKa COSIMHEHUS
YCTaHOBKa 3aKphITUE COEAUHEHUS
COEIUHEHHS. Hacrpoiika koHueHTparopa ganabix bioka «Bluetooth
3arpyska c COCIMHECHUE)

KOMITBIOTEPA.

23 | UsroroBneHue CoOopka pobota uccienoaresns. CocTaBlieHHUE

24 | pobota IPOrpaMMBbI JJIs
UCCIIEOBATETISI. JaTYMKA PACCTOSIHUSL U OCBEIIEHHOCTH.

25 | Pabora B [Touck nudopmaruu o Jlero-coctsizanusx, onucaHui
HNutepHere. MOJIEJIeH

26 | Pa3zpabotka Bb160p onTUManbHOW KOHCTPYKIMHU, U3TOTOBIICHUE,
KOHCTPYKIIUH 1JIs WCIIBITAHUE U BHECEHHE KOHCTPYKIIMOHHBIX U3MEHEHUH.
COPEBHOBAHMI

27 | CocraBieHue Cocrasnenue nporpamm. McnbiTanue, BEIOOP
nporpaMmm ONTUMAJILHON MPOTPAMMBI.

«JIBH>XKeHMe 110

JTUHUAW.

HcnpiTanue

pobora.
28 | CocraBnenue CocraBnenue nporpamm. VcnbiTanue, BEIOOD
29 | mporpaMm Jist ONTUMAaJIbHOM MPOTPAMMBI.

«KerenbpuHry.

HcnbiTanue

pobora.

30 | [IpouHOCTH IToHnsTre: npoYyHOCTh KOHCTPYKLMH. [1oKa3 Buaeo
KOHCTPYKITUHU U POJIMKOB 0 po0OTaxX ydyacTHHUKaX copeBHOBaHUS «CymMo»
CHoco0bl
MOBBIIICHUS

MPOYHOCTH.
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31 | Pa3pabotka 4 HcnibiTanue KOHCTPYKIMH U POTpaMM. Y CTpaHEHHE
32 | KOHCTPYKILIMH JIJIs HeucrpaBHocTeil. COBEpILIEHCTBOBAHUE KOHCTPYKIIUU.
COpPEBHOBaHUH
«Cymo»
33 | [loaroroBka k 4 HcnibiTanue KOHCTPYKIMH U IPOTpaMM. Y CTpaHEHHE
34 | copeBHOBaHUSAM HeucnpaBHOCcTeN. COBEPIIIEHCTBOBAHUE KOHCTPYKITUU.
35 | [logBenenue 2 3anmra UHAUBUTYATbHBIX U KOJUIEKTUBHBIX IPOEKTOB.
UTOTOB

Oco0eHHOCTH METOANKHU 00yYeHUsI

VY4eOHO-BOCIIUTATENBHBIM MPOLIECC HANpaBieH Ha pPa3BUTUE MPUPOIHBIX 33JaTKOB
JIeTel, Ha peau3alfio UX MHTEpecoB U crnocobHocTel. Kaxmoe 3anarue obecrieunBacT
pa3BUTHE JUYHOCTU pedeHka. [lpu muaHupoBaHUM M NMPOBEACHUM 3aHATHI MPUMEHSETCS
JMYHOCTHO-OPUEHTUPOBAHHASL TEXHOJOTUS OOydYeHHUs, B IIEHTpE BHUMAHHUS KOTOPOH
HETIOBTOPUMAs JIUYHOCTh, CTPEMSINAACA K peaM3aliyd CBOMX BO3MOXKHOCTEM, a TaKkKe
CUCTEMHO-/IEATEIbHOCTHBIM METO O0yUEHHUS.

JlaHHas mporpamMma  JONYCKA€T TBOPYECKUM, HMMIIPOBU3UPOBAHHBIA IIOAXOXH CO
CTOPOHBI JETEH W Menarora Toro, 4ro KacaeTcs BO3MOXKHOM 3aMeEHbl MOpsAlKa pasaena,
BBEJCHUSA  JIONOJHUTEIBHOIO  Marepuana, METOAUMKM  IPOBEICHUS  3aHATHUU.
PykoBoACTBysICh AaHHOM MPOrpaMMoOM, MENaror MMEET BO3MOKHOCTh YBEIWYUTH WJIN
YMEHBUIUTh 00BbEM M CTENEHb TEXHUYECKOM CJIOKHOCTH MaTepualia B 3aBUCUMOCTH OT
COCTaBa IPyNIbl 1 KOHKPETHBIX YCIOBHM pabOTHI.

Ha 3amaTusax «PoboToTexHuka»  HCMNONB3YIOTCI B MpolLecce Oo0ydeHHs
ouoaKkmuyeckue uzpul, OTINYUTEILHOM OCOOCHHOCTHIO KOTOPBIX SIBISETCA OOydeHue
CpEACTBAMH aKTUBHOM M MHTEPECHOM I AETE€W UTPOBOU JAEATENbHOCTU. JluakTruecKue
UTPBI, UCIIOJIb3YEMbIE Ha 3aHATHUSAX, CIOCOOCTBYIOT:
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- Pa3BUTHIO MBIIUIEHUS (YMEHHE JOKa3blBaTh CBOKO TOYKY 3PEHMS, AHAIM3UPOBATH
KOHCTPYKIIMM, CPaBHHUBAaTh, I€HEPUPOBATh UACU U HAa MX OCHOBE CHHTE3UPOBATh CBOU
COOCTBEHHBIE KOHCTPYKLMM), peud (yBEJIMYEHHE CIIOBApHOTO 3amaca, BbIpabOTKa
HAY4YHOTO CTWJISI p€4H), MEJIKOM MOTOPUKH;

- BOCIMTAaHHIO OTBETCTBEHHOCTH, AaKKypaTHOCTH, OTHOLIEHUS K cebe Kak
caMOpeaJIN3yIOLIEHCs JTUYHOCTH, K JPYTUM JIOASAM (IIPEKIE BCErO K CBEPCTHUKAM), K
Tpyny.

- OOy4YeHHIO OCHOBaM KOHCTPYHPOBAHHUS, MOJEIUPOBAHUSA, aBTOMAaTUYECKOIO
YIOpaBIEHUS C MOMOIIBI0 KOMITBIOTEPA U (POPMHUPOBAHUIO COOTBETCTBYIOIINX HABBIKOB.

B cBsi3u ¢ mosiBJIeHHEM M pa3BUTHEM B IIKOJIE HOBOM paboThl — «PoboToTexHukay -

BO3HUKJIA HEOOXOJMMOCTh B HOBBIX METOJAX CTUMYJMPOBAHMS U BO3HATPAXKIACHUS
TBOPYECKOW paboOThI yqammxcs. J[Ji1 JOCTHIKEHUS TTOCTABICHHBIX MEIarOTHYECKUX MeJIeH
HCIOJIB3YIOTCS CIEAYIOLIME HETPAAULIMOHHBIE UTPOBBIE METO/IBI:

e (CopeBHOBaHUA
e OmuMmnuansl
e BricTaBku

Kak nokaszana npakTuka, 3T UTPOBBIE METOJIbI HE TOJIBKO UHTEPECHBI pe0ATaM, HO U
CTUMYJIUPYIOT HUX K JanbHeimed paboTe W CcaMOpa3BUTHIO, YTO C IOMOIIbIO
TPAAULIHOHHON OTMETKH CAENAaTh MPAKTUUYECKNA HEBO3MOXKHO.

[Ipremsbl 1 METOIBI OpraHU3alWN 3aHATHMN.

I MeToasl opraau3anyiv ¥ OCyLIECTBICHUS 3aHATUN

1. IlepuenTUBHBIN aKIIEHT:

a) cioBecHble MeTonbl (paccka3, Oecena, HHCTPYKTaX, YTEHUE CIPABOYHOU
JTUTEPATYPHI);

0) HariasAHbIe METOABl  (IEMOHCTPAllUd  MYJIBTUMEIUNHBIX  MPE3CHTAINM,
dotorpadun);

B) IIPAKTUYECKUE METOBI (YIIPaKHEHUS, 3a]1a4H ).

2. 'HOCTHYECKUI aCeKT:

a) WUTIOCTPATUBHO- OOBSICHUTEIbHBIC METO/IBL;

0) pernpoayKTUBHBIC METO/IbI;

B) IIPOOJIEMHBIE METO/IbI (METObI MPOOJIEMHOTO U3JIOKEHHS) TAETCS YaCTh TOTOBOIO
3HAHUS;

I) D9BpUCTHYECKHE (YaCTUYHO-TIOUCKOBBIE) OoJblllags BO3MOXKHOCTH BbIOOpa
BAPUAHTOB;

1) KCCIIeIOBATENbCKUE — IE€TU CAMU OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS.

3. Jlornueckuii acreKT:

a) UHIYKTUBHBIE METO/BI, 1€TYKTUBHBIE METO/BI;

0) KOHKpeTHbIe U abCTpaKTHbIE METO/Ibl, CHHTE3 U aHaJlu3, CpaBHEHUE, 0000IIeHNE,
abcTparupoBaHue, KilacCHU(PHUKAIMA, CHUCTEMaTH3alusl, T.e. METOAbl KaK MBICIUTEIbHbIE
oIrnepaunuu. .

IT MeTtoapl CTUMYJIMPOBAHUSI 1 MOTUBALMU JAEATEIIbHOCTU
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Metoapl CTUMYJIMPOBAHUSI MOTHMBA UHTEPECA K 3aHATHUSIM:

MO3HABATEIIbHbIE 33/1a4H, y4eOHbIe TUCKYCCHH, OIOpa Ha HEOKUJAHHOCTh, CO3/1aHHE
CUTYaIlMM HOBU3HBI, CUTyaI[UU TapaHTUPOBAHHOTO ycIiexa  T.1.

MeTonpl CTUMYIUPOBaHUS MOTHMBOB J0JITA, CO3HATEIBLHOCTH, OTBETCTBEHHOCTH,
HACTOMUYMBOCTHU: yOEKIeHHe, TpeOOBaHKe, TPUYUYEHUE, YIIPAKHEHUE, OOIIPEHHUE.

OCHOBHBIMH NMpUHIAIIAMHA oﬁyqumI ABJIAIOTCH:

1. Hay4yHocTbh. DTOT MPHUHIIMII IPEIOTIPEILIIAET COOOMIIEeHnE 00y4yaeMbIM TOJIBKO
JOCTOBEPHBIX, IPOBEPEHHBIX MPAKTUKON CBEICHUMN, PU 0TOOpPE KOTOPBIX
YUHUTBIBAKOTCS HOBEHUIIINE TOCTHKEHUSI HAYKH M TEXHUKH.

2. JloctynHocTs. [IpenycmaTpuBaeT COOTBETCTBUE 00bEMA U TITyOUHBI y4eOHOTO
MaTrepuaia ypoBHIO OOLIEro pa3BUTHsI yUallluXCcs B JaHHBIN nepuo, Oiarogaps yemy,
3HaHUS U HaBBIKK MOT'YT OBITh CO3HATEIBHO U IPOYHO YCBOEHBI.

3. CBsa3b Teopuu ¢ npakTukon. O0sS3bIBAET BECTH 00yUYEHHUE TaK, YTOOBI 00ydaeMble
MOTJIM CO3HATEIbHO IPUMEHATh IPUOOPETEHHBIE UMU 3HAHUS HA MIPAKTHUKE.

4. BocnuraTenbHblil XapakTtep oOyuenus. [Iponiecc o0yuenus sBnsercs
BOCIHUTBHIBAIOIIUM, YIEHUK HE TOJIBKO IPUOOpETaeT 3HaHUs U HapaOaThIBaeT HAaBbIKY,
HO U Pa3BUBAET CBOM CIIOCOOHOCTH, YMCTBEHHBIE U MOPAJIbHbBIE KaUeCTBA.

5. Co3HaTenbHOCTh U aKTUBHOCTH 00yueHHus. B npouecce oOyueHus Bce AecTBus,
KOTOpPBIE OTpadaThIBaeT YUCHUK, TOJDKHBI ObITh 000CHOBaHbI. HY>KHO y4UTh,
00y4aeMbIX, KpUTUYECKU OCMBICIUBATh, U OLICHUBATh (DAKTHI, 1€J1asi BBIBOJbI,
paspeniaTb BC€ COMHEHUS C TEM, YTOOBI IPOLIECC YCBOCHUS U HApaOOTKU
HE0OXOAMMBIX HABBIKOB MTPOUCXOAMUIIN CO3HATENBHO, C TIOJIHON YOEXKAEHHOCThIO B
MPaBUIILHOCTH 00y4YeHUs. AKTHUBHOCTbh B OOYUYEHHH MPEANO0JIaracT
CaMOCTOSITENIBHOCTD, KOTOPasi JOCTUTAETCS XOPOLIEH TEOPETUUECKON U IMTPAKTUIECKON
MOATOTOBKOM M paboTOM neaarora.

6. Harmsgaocts. O0BsicHEHNE TEXHUKU COOPKHU POOOTOTEXHUYECKUX CPEJICTB HA
KOHKPETHBIX M3ACIIUIX U IPOrPAMMHBIX IPOAYKTA. J{JI HAIIATHOCTH PUMEHSIOTCS
CYILLECTBYIOILIE BUJIEO MAaTEPHUAIIbI, & TAK K€ MaT€pUabl CBOErO U3TOTOBJICHHUS.

7. CHucTeMaTU4HOCTh U MOCIIE0BATEIbHOCTb. YUeOHBIH MaTepuai JaeTcs 1Mo
ONPENEICHHON CUCTEME U B JIOTHYECKOM MOCIEA0BATENBHOCTH € LEIBIO JYUYLIETO €r0
ocBoeHMs1. Kak nmpaBuiio 3TOT NpUHLIMI IPEAYyCMATPUBAET U3yUEHUE MTPEAMETA OT
MPOCTOTO K CI0KHOMY, OT YACTHOT'O K O0IEMY.

8. IIpouHOCTb 3aKperuieHus 3HaHUM, yMEHHI U HaBbIKOB. KauecTBO 00yueHUs 3aBUCUT OT
TOT0, HACKOJIbKO MPOYHO 3aKPEIUISIIOTCS 3HAHUS], YMEHHUSI U HaBbIKM yyamuxcs. He
IPOYHBIC 3HAHUS U HABBIKA OOBIYHO SIBJISIIOTCS MPUYMHAMHU HEYBEPEHHOCTH M OLIMOOK.
[ToaTOMy 3aKkperieHne yMeHUH U HaBBIKOB JI0JDKHO JOCTUTaThC HEOAHOKPATHBIM
1eJIeHapPaBICHHBIM TOBTOPEHUEM U TPEHUPOBKOM.

9. NnauBuayanbHbIi noaxoa B oOydeHuu. B mporecce 00ydeHus neaaror UCXOIUT U3
WHIUBUTyaIbHBIX OCOOCHHOCTEMH JieTel (YpaBHOBEIICHHBIN, HEYpPaBHOBEIICHHBIH, C
XOPOILEH MaMAThIO WM HE OYEHb, C YCTOMYMBBIM BHUMAHUEM WJIH PACCESIHHBIN, C
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XOpOUIEH UK 3aMEJICHHOUN peaklueu, v T.1.) U ONMUPAsICh HA CUIIbHBIE CTOPOHBI
pebeHka, JOBOJIUT €ro MOArOTOBIEHHOCTH 10 YPOBHS 001X TpeOOBaHUM.

CIIMCOK UCITOJIb30BAHHOM JUTEPATYPBI

1.B.A. Koznosa, Po6otoTexHrka B 00pa30BaHUM [3JEKTPOHHbBIN
2. {uctanumonHslii kypc «KoHcTpynpoBanue u poOOTOTEXHUKA -
3. benmogckas JI.I'., benmuosckuii A.E. [Iporpammupyem mukpokomnsrotep EV3 B
LabVIEW. — M.: IMK, 2010, 278 c1p.;
4 JIEI'O-na6oparopus (Control Lab):CnpaBounoe nocobue, - M.: UHT, 1998, 150
CTp.
5.Hetoton C. bpara. Co3nanue pod6oToB B AoMamHux yciaoBusix. — M.: NT Press,
2007, 345 cTp.;
6.Mindstorms EV3 2.0: PykoBojcTBo mosib3oBatels. — MHCTUTYT HOBBIX
TEXHOJIOTHUH;
7 .Ilpumenenne yueOHoro oobopynoBanus. Buneomarepuansl. — M.: IIKT" «POCy,
2012;
8.Ilporpammuoe obecnieuenne LEGO Education EV3 v.2.1.;
9.PrikoBa E. A. LEGO-JIa6oparopus (LEGO Control Lab). YueGno-meTommnueckoe
nocobue. — CII6, 2001, 59 cp.
10. YexmoBa A. B., Axymkun I1. A.«Kouctpykropst LEGO DAKTA B kypce
nH(}OpMaAIMOHHBIX TeXHOIOTHI. BBenenue B podoTorexuuky». - M.: UHT, 2001 r.
11.®ununmos C.A. Pobororexuuka s nereit u poguteneit. C-116, «Hayka», 2011r.

HNuTepHer pecypcsl
http://lego.rkc-74.ru/
http://www.lego.com/education/

http://www.wroboto.org/
http://www.roboclub.ru Po6oKiy6. IIpakTndeckas poOOTOTEXHHKA.
http://www.robot.ru ITopran Robot.Ru Pobororexurka u O0pazoBaHue.

http://learning.9151394.ru

Caiit MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannn/denepanbHbie
rocyaapCcTBCHHBIEC 00Opa3oBaTeabHble  cTangapTsl: http://mon.gov.ru/pro/fgos/

Caiit Mucturyra HOBBIX TexHosorui/ Mindstorms LEGO WeDo: http://www.int-
edu.ru/object.php?m1=3&m2=62&id=1002
e  http://www.openclass.ru/wiki-pages/123792

e www.uni-altai.ru/info/journal/vesnik/3365-nomer-1-2010.html
. http://confer.cschool.perm.ru/tezis/Ershov.doc

o http://www.openclass.ru/wiki-pages/123792

o http://pedagogical_dictionary.academic.ru

o http://learning.9151394.ru/course/view.php?id=17
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