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KoMiuiekce 0CHOBHBIX XapaKTEePHCTHK JIONOJHUTEIbHOM 001e00pa3oBaTe/IbHOM 001epa3BUBAIOLIEH IPOrPaMMbI
«PodoTOTEXHHKA»

IHosicuuTeIbHAS 3aNIMCKA.

[Iporpamma «PoboToTexHHKa» pa3paboTaHa B COOTBETCTBUHU C pacnopsbkeHueM MuHucTepcTBa oopazoBanus U Hayku PK
ot 31.10.2018 roma Ne404 — p «O peanuzanuu ¢peaeparbHOTO MPOEKTa «YCmeX KaxIoro pedeHKa» HAIMOHAJIBLHOTO MPOEKTa
«O0pazoBanne» B PecrnyOmuku Kanmbikusi» B CBSI3M C BHEAPEHUEM MOJIETU MEPCOHU(PUIIMPOBAHHOTO (HUHAHCUPOBAHUSA
JIOTIOJTHUTEIBHOTO 00pa30BaHuUs JETEH.

JononHutenbHas ~ oOmieoOpazoBarenbHas — oOIIepa3BUBaIOIIas ~ MporpaMma  TEXHHMYECKOM  HampaBJICHHOCTH
«PoboToTexHuka» pazpadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», KoHmenmuu pa3BUTHS JIONOJHUTEIHLHOTO oOpasoBanus aetet or 04 centsaops 2014r. Ne 1726-p, Ilpuxaza
Mumnrnpocsemenus: Poccuu ot 09.11.2018 N 196 “O6 yrBepxkaenuu [lopsika opranuzanuu U OCyIIeCTBICHUS 00pa30BaTeIbHOM
JESITEIBHOCTH 110 JOTIOTHUTEIBHBIM 00111e00pa30BaTEIbHBIM MPOrpaMMamM’’, METOJJUYECKUX PEKOMEHAAINI 0 MPOEKTUPOBAHUIO
JIOTIOJTHUTENBHBIX ~ OOIlepa3BUBAIOIIMX TMporpaMMm MwuHHCTepcTBa oOpa3oBanus © Hayku Poccuiickoit  ®Denepanmu
(uadopMarmoHHoe THChbMO MuHoOpHayku Poccum ot 18.11.2015r. Ne 09-3242), Crpateruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepannu Ha nepuon 10 2025 rona, B coorBerctBuu CanlluH (ot 04.07.2014r. Ne 41 «O6 yrBepxaenuun CanlluH
2.4.4.3172-14 «CaHUTapHOAUAECMHUOIOTUYECKHE TPEOOBaHUSI K YCTPOMCTBY, COACP)KAHUIO M OpPraHU3AIMH pexuMa padOThI
o0pa3oBaTeNbHBIX OpPraHU3allMi JTOMOJHUTEILHOTO 00pa3oBaHus neTei» deaepanbHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa Ha4YaJIbHOTO 00IIETr0 00pa30BaHUAI.

CoBpeMeHHOE O0O0IIEeCTBO XapaKTePU3YeTCs OuYeHb OBICTPHIMA M TJIOOQIBHBIMA HM3MEHEHHSIMH BO BCEX 00JIACTAX
YesioBeuecKon ku3HM. JlomomanuTensHoe oOpa3oBanue 00jamaeT OONBIIMM MOTCHIIMAIIOM B PAa3BUTUU U MOJTOTOBKE JIMYHOCTH
pebeHKa K cCaMOOTIPEICTICHUIO U CaMOpeaIN3aIlii B 9TUX YCIOBHSIX.

CTpeMUTEeIBHBIM MPOTPECC PAAUOIIECKTPOHUKHA BO BCEM MHUPE — OCOOCHHO B TaKUX OO0JACTIX Kak poOOOTOCTpOEHUE,
paavoynpaBieHUE, KOMIBIOTEPHBIE TEXHOJIOTHU — JIeTIAl0T HEOOXOAWMBIM CO3/aHHE COBPEMEHHOW 00pa3oBaTelbHOMN
MPOTPaMMBI 110 OOYYEHHIO JAETEH 3TUM 00JIaCTSIM 3HAHUH.



IIporpamma «PoboToTexHuka» paspadborana Ha OCHOBE:

Konnentyanpabix monoxeHuit OOmiepoccuiickoir o0pa3oBaTenbHOM nporpamMmbl «PoOOTOTEXHUKA: WHKEHEPHO-TEXHHUUECKUE
KaJpbl ”THHOBAIMOHHOW Poccuny
(http://window.edu.ru/resource/929/65929 );
J1.I". KomiocoB IlepBerit mar B poOOTOTEXHUKY: MPAaKTUKYM il 5-6 kiraccoB — M.: BUHOM. Jlabopatopus 3nanmii, 2012. —286
C.;
OcHOBBI pOOOTOTEXHUKH: yueOHOe nmocodue 5-6 kmacc / JI.A. Kammmpun, H.J[. ®egoposa. — Kypran: UPOCT, 2013. —240 c.;
OcCHOBBI POOOTOTEXHUKH: pabouas TeTpan, 5-6 kiacce / JI.A. Kammpun, H.JI. ®enoposa. — Kypran: UPOCT, 2013. — 104 c.
C.A. ©ununnos PoboTorexuuka nmst aeteit u poaureneit. CI16: Hayka, 2013. — 319 c.
HanpaB/jieHHOCTh NPOrpaMMbl — TEXHUYECKASI.

HoBu3Ha nporpaMMbl 3aKII04aeTCs B CIETYIONIEM:
Bo-niepBbiX, yuaiuecs moiay4aroT 3HaHUs, UCIOJIb3YsI CXeMOTEXHUKY U TEXHOJIOTUHA COBPEMEHHOTO MUPOBOTO YpOBHS. B cBsi3M C
3THM, B IPOTPaMMy BBECHBI 2JIEMEHTHI TEXHUUYECKOTO MEPEBO/Ia, HEOOXOAMMOTO IS YTCHHSI 3apyOEKHBIX PaTHOCXEM.

Bo-BTOpBIX, TOAPOCTKH 0O0YYarOTCSl B3aMMOJCHCTBHUIO AJIEKTPOHHBIX YCTPOWCTB C AIEKTPOMEXaHUYECKUMHU yCTPOMCTBAMH, YTO
CO3/1aeT HOBOE TOJIe JIJIsl TBOPUECKON JAEATEIbHOCTH YUaIlUXCA.

AKTYaJILHOCTB IIPOTPaMMbI 0OYCIIOBJIC€Ha TEM, YTO OTEYECTBEHHbIE HayKa M TEXHHKA HYXIAIOTCS B CIHEIUAINCTaX,
KOTOpPBIE CMOTYT TOJHSATh TEXHUYECKOE OCHAIEHHE pPa3IUYHBIX BHUJIOB MPOM3BOJCTBA HAa YPOBEHb, COOTBETCTBYIOIIUN
COBPEMEHHBIM MUPOBBIM CTaHAApTaM, U COKPAaTUTh OTCTaBaHWE OT MEPEAOBBIX CTPAaH B TEXHUYECKOW 00JacTH, B TOM YHUCIIC U B
pobotoctpoeHnn. Kpome TOro, akTyaqbHOCTh [AHHOW TMPOTPaMMBI BO3pAacTaeT B YCIOBUSX WHTEHCHUBHOTO Pa3BUTHS
JlambHEBOCTOYHOTO PETHOHa B 00JIACTH TIPOMBIIIUICHHOCTH, TOTPEOHOCTH PEerMoHa B TEXHUYECKUX KaJpax.

HccnenoBanus y4eHBIX JOKa3aldd, YTO TOJBKO B JIETCTBE MOTYT OBITH 3aJ0KEHBI OCHOBBI TBOPYECKON JTUYHOCTH, CHOPMUPOBAH
0COOBIH CKJIaJ yMa — KOHCTPYKTOPCKUH. D (HEKTHBHBIM MTyTEM Pa3BUTHS YCTOWYUBOTO MHTEpECa JA€Tel U MOJIPOCTKOB K HAyKe U
TEXHHKE SIBJSIFOTCS 3aHATHUS TI0 TporpamMmMe «PoOoToTeXHUKAY.

[Tporpamma «PoboToTexHuKa» MpenHa3HaueHa uisi 00ydeHHs OCHOBaM MPOCKTHPOBAHHS, KOHCTPYHUPOBaHUS pOOOTOB,
pa3paboTtaHa Ha ocHoOBe MoauduipoBanHoi mporpammel «lleppoPobor Lego», cTpouTcss Ha OCHOBE MaTepHUalIOB
auctanironHoro kypca “LEGO Mindstorms Education EV3: ocHOBBI KOHCTPYHPOBaHUSI W TPOTPAMMHUPOBAHUS POOOTOB”
IIEeHTpa HHPOPMAITMOHHBIX TEXHOJIOTUN U yueoHoro obopynoBanus (LIUTYO).



Hcnonp3oBanue |€J0 KOHCTPYKTOPOB TOBBIMIACT MOTHBAIMIO yYaIIUXCS K OOYYCHHIO, TaK Kak MPU ITOM TpeOyroTcs
3HAHUS TPAKTUYECKH W3 BCEX YUYEOHBIX IUCIMIUIMH OT HCKYCCTB M HCTOPUM O MAaTEMaTHKH W ECTECTBEHHBIX HayK.
MexXIpeMEeTHbIC 3aHATHS ONUPAIOTCS HAa ECTECTBCHHBIM WHTEpEC K pa3paboTKe M TMOCTPOHKE pPAa3IUYHBIX MEXaHH3MOB.
OnHOBpeMeHHO 3aHATHS ¢ |eJ0 KOHCTPYKTOpPOM, KaK HENb3s Jy4llle MOAXOIAT IS WM3YYEeHUS OCHOB aITOPUTMH3AIHNUA U
POTPaMMHPOBAHUS

PaboTa ¢ 0Opa3oBarenbHBIME KOHCTPYKTOpaMu |€go mo3BossieT yqamumcs B opMe Mo3HaBATEILHON UTPBI y3HATH MHOTHE

Ba)XXHBIC WJICW U PA3BUTh HEOOXOAMMBIC B JAIbHEHINEH XM3HU HABBIKH. [IpM MOCTPOSHHHM MOJEIU 3aTParkBacTCsS MHOYKECTBO
poOJIeM U3 pa3HBIX 00JIacTel 3HAHUSI — OT TEOPUU MEXAHHUKH JI0 TICHXOJIOTHH, — YTO SIBJISICTCS BIIOJHE €CTECTBEHHBIM.
W3yuass mpocThle MEXaHW3MbI, ydalluecs ydarcs paboTaTh pykamMHu (pa3BUTHE MEIKUX M TOYHBIX JIBWXKCHHI), Pa3BHBAIOT
DIIEMEHTAPHOE KOHCTPYKTOPCKOE MBINUICHHUE, (DaHTA3HI0, U3YYAIOT MPUHIIMITEI paOb0THl MHOTUX MEXaHW3MOB. Ba)KHO OTMETHTS,
9TO KOMITBIOTEpP HCIIONB3YeTCsl KaK CPEICTBO YIPABICHUS MOJIENBIO, €r0 HCIOIb30BAHUE HAMPABICHO HAa COCTaBJICHUE
YIPABISIOMNX ITOPUTMOB IJIsi COOPAHHBIX MOJENEH. YdYaluecs MoJydaroT MpecTaBiIeHHe 00 0COOCHHOCTSX COCTaBJICHHUS
pOTrpaMM YIPaBJICHUS, aBTOMATH3AINN MEXaHIU3MOB, MOJICIIMPOBAHUH PAOOTHI CHCTEM.

B03MOKHOCTh TIPUKOCHYTHCS K HEU3BEJAHHOMY MHUPY POOOTOB ISl COBPEMEHHOTO pEeOCHKA SIBIISCTCSI OYEHb MOIIHBIM
CTHUMYJIOM K MO3HAHHUIO HOBOTO, MPEOOJICHUI0O HHCTUHKTA TOTPEOUTENsI M (POPMHUPOBAHUIO CTPEMIICHHS K CAaMOCTOSTEIIBHOMY
cosuganuio. [Ipu BHENIHEH MPUBICKATEIBPHOCTH MOBEICHUS, POOOTHI MOTYT OBITh COJEPIKATEILHO HATIOJHEHBI WHTEPECHBIMHU U
HETMPOCTHIMHU 3a/1a4aMH, KOTOPbIe HEM30€KHO BCTAHYT Tepe/l FOHBIMU MHXKEHepaMu. VX pemieHne CMOKET PUBECTH K Pa3BUTHIO
YBEPEHHOCTH B CBOMX CHJIAX U K PACIIMPSHUIO TOPH30HTOB MMO3HAHHSI.

WUrpel B poOOTHI, B KOTOPBHIX 3a0JIaTOBPEMEHHO Y3HAIOTCS OCHOBHBIC MPHHIUIBI PACYCTOB MPOCTEHIINX MEXaHUYECKUX

CHUCTEM M aJITOPUTMBI HMX AaBTOMATHYECKOTO (DYHKIIMOHMPOBAHUS TIOJ YIPABICHUEM IPOrPaMMHUPYEMBIX KOHTPOJUICPOB,
MOCITY’KaT XOPOIIEH MOYBOM /IS TOCTIETYIOIETO OCBOCHUS CJIOKHOTO TEOPETHUECKOT0 MaTeprala Ha ypokax B IIKOJIE.
HoBble PUHIIMITBI PEIICHUs aKTya bHBIX 3a]1a4 YEJIOBEUECTBA C MOMOIIIBIO pOOOTOB, YCBOCHHBIC B IIIKOJILHOM BO3pacte (MyCTh U
B MIpOBOi (hopMe), KO BPEMEHU OKOHYAHMs By3a M Hadaja pabOThl MO CIEIUAILHOCTH OT30BYTCS B NPUHIUIHAIBLHO HOBOM
MOJX0/IC K PEabHBIM 3ajJa4aM. 3aHUMAsCh C y4allUMHUCS POOOTOTEXHHKOW, Mbl MOATOTOBUM CIICIIUAIUCTOB HOBOTO CKJIAJA,
CTIIOCOOHBIX K COBEPIICHUIO MHHOBAIMOHHOTO MPOPHIBA B COBPEMEHHON HayKe U TEXHHUKE.



Anxpecar mporpammbl: Bo3pacT nereil, yyacTBYIOIIMX B peajv3alyd JAaHHOW JOMOJHUTENBHOW 00111e00pa3oBaTeIbHON
oOmiepasBuBaronieit mporpammsl «Pobotorexauka» 11-12 net. Tak xe nmporpamma npeaycmaTpuBaet ooydenue nereit 11-15 ner
€CJIM 3TO UX MEPBBI roj 00y4eHus, 1100 OHU HE B IOCTaTOYHOM MEpe OCBOWJIM MPOLLIBIA IO O0yUEHHUS.

B nmanHoM Bo3pacTe oOydarommecs MPOSABISAIOT HWHTEPEC K TBOPUECTBY, Y HHUX pPa3BUTO BOOOpaKEHHE, BBIPAKEHO
CTPEMJIEHHE K CaMOCTOSTENbHOCTA. OHU HalEIEHbl HAa JOCTHKEHUE MOJIOKHUTEIBHBIX PE3YyIbTAaTOB, 3TO KAYECTBO OYEHBb BAXKHO
i GOPMUPOBAHUS TBOPUECKOTO MOTEHIIMAA JUYHOCTH. B 3TOM Bo3pacTe chopMupoBaHa JIMIHOCTh, IJII KOTOPOH XapaKTEpPHBI
HOBBIE OTHOILLIEHUS C B3POCIBIMH M CBEPCTHHKAMH, BKJIIOYEHUE B LEIYH0 CHCTEMY KOJUIEKTMBOB, BKIIFOUEHHE B HOBBIA BHJ
NEeSATENBHOCTH.

Ha oOyudeHue no JOMOIHUTENBbHOW oOuiepa3BuBarouieil nporpamme «PoOOTOTEXHMKa» MPUHUMAIOTCS BCE JKEJAIOLIUE,
nocturmmue Bozpacta 10 net. [lpuém nereit ocymiecTBaseTCS HA OCHOBAaHWU MUCHMEHHOTO 3asBICHUS POAUTENEH (MIIM 3aKOHHBIX
MPEICTABUTENECH ).

OTinYnTeJbHOH O0COOEHHOCTBHIO JAHHON MpOrpaMMBbl SIBJIIETCS BKJIIOYEHHE B OOpa30BaTEIbHBIM MPOLIECC MHOTUX
npeaMeTHbix obnacted. [lpu moctpoenuun monenu poboTa BhIpaOaTHIBAETCS YMEHHE pelllaTh MPOOJIEMbl U3 pa3HbIX oOjacTei
3HAHWI: TEOpHUsl MEXaHWKH, MaTeMaTuhka, NMcuxojiorus. Ha 3aHATHUAX y ywammxcs BbIpaOaThIBAIOTCS TaKUE INMPAKTHUYECKHUE
HaBBIKM: YMEHHE II0JIb30BaThCA PA3HOOOpPA3HBIMM HMHCTPYMEHTAMU M TpuOOpaMH, YMEHHE paldoTaTb C TEXHUYECKOU
JUTEPATYPOM, COCTABIATh TEXHUUECKYIO IOKYMEHTALIUIO Ha U3JIENIHE.

B mporecce ocBoeHHsI MpOrpaMMbl, yYalluecs CO3Aar0T ACHCTBYIOIIME 3KCIMOHAThI ¢ MCKYCCTBEHHBIM WMHTEIUIEKTOM. B
porpamMme Ipe/iCTaBileHa HOBas METOAMKA TEXHHMYECKOTO0 TBOPYECTBA, COBMEIIAIOIIAS HOBbIE 00pPA30BATENbHBIE TEXHOJIOTUU C
Pa3BUTHEM HAYYHO-TEXHUYECKUX UCH M MO3BOJIAIONIAS OPraHW30BaTh BHICOKOMOTHBUPYEMYIO YUEOHYIO JI€ATEIbHOCTh B CAMOM
COBPEMEHHOM HAIpPABJICHUU Pa3BUTHSI PAUOIEKTPOHUKHA — KOHCTPYHPOBAHUE POOOTOB.

Bua nporpammsl — MoiMpUIIpOBaHHAs, 00IIEpa3BUBAOIIAS.

Oco0eHHocTH YpOBHSI peanu3anuu nporpammel. [Iporpamma «PoOoTOTEXHHMKA)» SIBISETCS Pa3HOYPOBHEBOM. ITO
MpEANoaraeT peaju3aluio Mapauie]bHbIX MPOLECCOB OCBOEHHUS COJEPKAaHMS MPOrpaMMbl Ha €ro pasHbIX YPOBHSIX
yIIyONE€HHOCTH, AOCTYIMHOCTH M CTENEHU CIOXKHOCTH, MCXOJ M3 JUArHOCTUKU M CTAPTOBBIX BO3MOXKHOCTEH KaXKIIOro W3
YYaCTHUKOB paccMaTpUBaEMOU MPOTpaMMBI.

Copnep:xaHue U MaTepua NporpaMMbl 1U(pPepeHIupoBaHo M0 ABYM YPOBHSM CII0KHOCTH: «CTapTOBOMY», «0a30BOMY».



VYpoBeHb Copnepxanue
[Ipenmnonaraer MCMOJNIB30BaHUE U peaU3aIlMI0 OOLIENOCTYIHBIX M YHUBEPCAJIbHBIX (OPM OpraHU3aLUH
MaTepHaia, MUHUMAIIbHYIO CIIOKHOCTb MPEJIaraeMoro JIjisi OCBOCHUS COEePKaHUs POTPaMMBI.
OcBoeHME MPOrpaMMHOIO MaTepuana JAaHHOTO YPOBHS IMPENAIoJaraeT IOJIy4eHHEe OOy4arolUMHUCS
«CTapToBBIif NepBOHAYAIBHBIX 3HAHUH B 001aCTH pOOOTOCTPOCHHUSI.

ypoBeHb» 1-bIit TOJ

Bo Bpems 3aHsTHIT 0Oy4aromnyecs: yuaTcsi IpOeKTUPOBATh, CO3/IaBaTh U MIPOTPaMMHUPOBATh pOOOTOB.

«ba30BbIli  YPOBEHbBY
2-01 TOxI

HpezmonaraeT HCIIOJIB30BAHNC U PCATIM3alINI0 TAKUX ¢)OpM OopraHnu3alnuy MaTcpuaaia, KOTOPBIC JOIIYyCKAIOT
OCBOCHHC CIICHUAJIN3UPOBAHHBIX 3HaHHﬁ, 00eCIIeYnBaroOT TPaHCJEIIUIO O6Hleﬁ u HGHOCTHOﬁ KapTHHBI B
pPaMKax COACPKATCIIbBHO-TCMATHYICCKOI'O HAIIPABJICHUA IIPOTrPaMMEIL.

«ba3oBbIil ypoBEeHBY» 00yUEHHS HAMPABICH HAa MUCIIOJIb30BAHUE 00YUYAIOIIUMHUCS MPUOOPETEHHBIX YMEHUN U
HABBIKOB TIPU HW3TOTOBJICHUM OOJIEE CIOXKHBIX IO TEXHUKE BBIMOJIHEHUS poOoToB. Ha manHOM »sTame
MIPOUCXOJIUT YCIOKHEHHE TEXHOJIOTHYECKUX MPUEMOB TBOPUECTBA, CO3JaHHE OOJiee CIOXKHBIX POOOTOB,
MPOSIBIECHUE CAMOCTOSITENIbHOTO TBOPYECTBA.

O0beM U CPOK 0CBOEHMSI IPOrPaMMBbl.

[Iporpamma paccunTana Ha JBa rojia OOy4YECHHUS:

1 ron oOyuenust — 153 yaca, 3aHATHUS TPOBOATCA 10 3 y4eOHBIX yaca ¢ epepbiBoM 10 MUHYT Tpu pa3a B HEJEINIO;

2 ron 00ydyeHust — 153 yaca, 3aHATHS IPOBOJATCS 10 3 y4eOHBIX yaca ¢ nepepbiBoM 10 MUHYT Tpu pa3a B HEJEINIO.
®opma 00y4eHUs — OUHO-3a0YHAas.
dopmMa MpOBEAECHHUS 3AHATUN: Ay IUTOPHAS.

(DopMa opraHu3aluun JCATCIbHOCTHU! (l)pOHTaJ]LHaH, rpymnmnoBasi, HtHAUBUAYyaAJbHAas.

Hesp 1 3a7aun 10NOJHUTEIBbHOM 001I€00pa3oBaTe/IbHOM 00LIepa3BuBalOLIel NporpaMmbl «Po0oTOTEXHHKAY.
Heas nmporpammbl: GopMUPOBAHUE TBOPUECKON JIMYHOCTH, BIAACIONIEH TEXHUYECKUMHU 3HAHUSMH, YMEHHUSIMU U HABBIKAMHU B

00J1aCTH pOoOOTOCTPOEHUS

Juunocmmnuwie

3amaumn:

pa3BUBaTh JIUWYHOCTHYIO MOTHUBALIUIO K TCXHUYCCKOMY TBOPUYCCTBY, H306pCTaTCJIBHOCTI/I;




dbopMHpOBaTh OOIIECTBEHHYIO aKTUBHOCTD JINYHOCTHU, TPAXKIAHCKYIO TTO3HUIIHIO;

dbopMUpOBaTh CTpPEMJICHHE K TMOJYYCHHIO Ka4eCTBEHHOTO 3aKOHYEHHOTO pe3yjbTaTa, JMYHOCTHYIO OIIGHKY 3aHATHUN
TEXHUYECKUM TBOPYECTBOM,;

(opMHpPOBATh HABBIKU 3J0POBOrO 00pa3a KU3HHU;

Memanpeomemmnule

pa3BUBaTh MOTPEOHOCTh B CAMOPETYJINPOBAHUM YU€OHOM IEATEIBHOCTH B CAMOPA3BUTHH, CAMOCTOSATEIbHOCTH;
(GbopMHpPOBATH KyJIbTYpY OOLICHUS U TOBEACHUS B COLUYME;

(GbopMHpPOBaTh HABBIKU IPOEKTHOTO MBIIIEHUS, pa0OThI B KOMAH/IE;

pa3BUBATh [T03HABATENBHBIN HHTEPEC K 3aHATUSAM POOOTOTEXHUKOI;

OopazoeamenvHule (npedmemuule)

pa3BUBaTh NO3HABATEIBHYIO IEATENBHOCTD;

pPa3BUBATh MHKEHEPHOE MBIIUIEHNE, HABBIKH KOHCTPYHPOBAHUS, IPOrPaMMUPOBAHUS;

peann30BbIBaTh MEXIIPEIMETHBIE CBA3U C PUBHKON, NHPOPMATUKON U MATEMATUKOM;

CIOCOOCTBOBATh MPUOOPETEHUIO 00YUAIOIIMMUCS 3HAHUM, YMEHH, HABBIKOB M KOMIIETEHIINI MO0 POOOTOTEXHUKE.

Y4yeOHO-TeMaTHUYeCKHH TUIaH 1-010 roaa o0yyeHust

Hean: ®opMupoBaHue MO3HABATEIHFHOTO HHTEPECA, MOTHUBAITUS K 3aHITHSIM IO POOOTOTEXHUKE.
Jagaum:

Jluunocmmuwie:

pa3BUBATh JUYHOCTHYIO MOTHBAIIMIO K TEXHHUYECKOMY TBOPUYECTBY, H300peTaTEeILHOCTH;
(dhopMHUpPOBaTH OOIIECTBEHHYIO aKTUBHOCTD JTUYHOCTH, TPAXKIAHCKYIO TTO3UIIHIO;
(GhopMHpPOBATh HaBBIKH 37J0POBOTO 00pa3a KU3HH,

Memanpeomemnbuie:

(GhopMHUpPOBATh KYJILTYpPY OOIIECHUS U TTOBEACHUS B COITUIYME;

pa3BUBATh MTO3HABATEIILHBINA HHTEPEC K 3aHATHSIM POOOTOTECXHHUKOM;

OopazoeamenvHule (npeomemmble):

pa3BUBATh MTO3HABATEILHYIO IEATEILHOCTD;

pa3BUBATh WHKEHEPHOE MBITINICHUE, HABBIKK KOHCTPYHUPOBAHMSI.



IlepBbiii roa 00y4enusi «CTapToBbIiD» YPOBEHbD

KonunyecTBO Yacos

No DopMbI
n/n Ha3BaHnue pa3nena, TeMbl Bcero | Teopus | IIpakTuka | aTTecTanuu/KOHTPOISA
BBonnoe 3amstue. Ilpamia Tb B kaOuHere
1 POOOTOTEXHUKH MPHU pabOTE C KOHCTPYKTOPAMH. 2 2 — becena
Hcropust pa3BuTus poOOTOTEXHHKM B Mupe, Poccumn. Ha6monenue
2 PoGoToTexnnka u e€ 3aKOHBHI. 2 2 — Omnpoc
[TpakTrueckas padbora
KonctpynpoBanne. 3HAKOMCTBO C  KOHCTPYKTOPOM HaGmonenue
3 LegoMindstorms EV3. 30 9 21 Omnpoc
[IpakTruueckas pabora
ITporpaMMHIpOBaHUE. Pa6ora B cperie HaGmonenue
4 nporpammupoBanus Lego Mindstorms Education EV3. 10 4 6 Ompoc
OTKpBITOE 3aHATHE
HaGnronenue
[IpoexkTHass neATENBHOCTH B TPYIIAX W KOHKYPCHBIE IIpakTideckas padora
3) MEPOIPUSATHUS 20 4 16 Omnpoc
BuyTpeHnHue copeBHOBaHUS
ITokazarenbHble
6 HToroBble KOHKYPCHBIE 3aHATHUS 4 2 2 BBICTYTUICHHUS
HUTOI'O: 68 23 45




Conepxkanue

BBoaHoe 3ansATHE
Teopus. IlpaBusia TexHUKH Oe3omacHOCTH. BBezeHune B o0Opa3oBaTelbHYIO IMporpamMMmy M opraHuzanus 3aHsatuil. [Ipasuina

noBezieHus: U Th B kabuHeTe pOOOTOTEXHUKH U MPU paboTe C KOHCTPYKTOPaMHU.
HcTopus pa3Butus pod0TOTEXHUKHU

Teopus. Victopust poboTtoTexHuku. OTeUYecTBEHHbIE U 3apyO€KHBbIE YYE€HbIE W H300peTaresid. 3aKOHbI POOOTOTEXHUKH.
DneMeHTapHbIe CBeJeHUs 00 yCTpoicTBe poO0TOB. CpaBHEHHE JIEMEHTOB POOOTA C AJIEMEHTaMU KUBOTO CcyliecTBa. [lapameTpbl
n kjnaccupukanuss poOoToB. CEHCOpPHBIE CHCTEMBI. YCTPOWCTBO YyIpaBiieHus poOoTamu. PoOoTel-urpymiku. MHTEIEKT H
TBOPYECTBO.

KoncrpyupoBanue

Teopus. I1paBmiia paboTel ¢ KOHCTpyKTOpoM Lego. /lemoHcTpanmst mMeromuxcs HabopoB Lego Mindstorms EV3. OcHoBHbIC
netanu. Ha3zBanue netaneit, ciocoos! kperuienus. Cnemudukarms. 3HakoMcTBO ¢ MoayneM EV3. Knonku ynpasienns. MoTopsl
EV3. Mexannueckas nepenava. Bo3BpaTHO-TocTynaTensHOE BUKEHHE. 3HAKOMCTBO C JaTYMKaMd. J[aT4MKU U UX TMapameTphl:
JaTYUK KacaHUsl; MHPPaKpacHbIA JaTYUK; JATYMK [[BETA; TUPOCKOIL; YIbTPAa3BYKOBOM JAATUHK.

IIpakmuxka. Inextpoasurarenu. [locTpoeHune cuiaoBbIXx MexaHu3MoOB. Pacuer mepemaroyHoro otHouieHus. COopka pobora-
3ABIOKATOpA 10 UHCTPYKUMU U3 HAOOpa, C UCIOIb30BaHUEM Pa3HBIX naTyukoB. [llaratronme ogHOMOTOpHBIE POOOTHL. JBHKEeHME

10 TIPSIMOM.
IIporpammupoBanue

Teopus. BuzyanbHble SI3bIKA TPOTPAMMUPOBAHMS. YPOBHU CIIOKHOCTH. 3HAKOMCTBO CO Cpeoi mporpammupoBaHusi Lego
Mindstorms Education EV3. Tlepenaya u 3amyck nporpamm. OKHO MHCTPYMEHTOB. Pa0oTa ¢ MUKTOrpaMMaMH, COCIAMHEHHUE
KOMaH/I.

IIpaxmuxa. PaboTa B cpene nporpammupoBanus Lego Mindstorms Education EV3.

M3rotoBiieHHe CXeMbl YIpaBiieHUS 3jekTpoasurarensMd. COCTaBIEHHE MPOrpaMM Ha pa3InyHbIC TPACKTOPHUS JIBHIKCHHS.
CoOopka MojeiaM C HCHOJb30oBaHHeM MoTopa. CocTaBieHHE MPOrpaMM C MCIOJb30BaHHE aarTdyvka KacaHus. CocTaBicHHE

IIPOrpamMM C UCHOJb30BAHKUE YIbTPA3BYKOBOIO JaTUHKA.
IIpoexTHAasi IeATEIBLHOCTH B TPyNnax
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Teopus. PazpaboTka TBOPUYECKUX MPOEKTOB. [IpOeKT aBTOMATU3UPOBAHHOTO YyCTpoHCTBA. PazpaboTka COOCTBEHHBIX MOJENIEH B

rpynnax. BelpaboTka W yTBEp»KIEHUE TEMbI, B paMKaxX KOTOpOHl OyneT pealn30BBIBaThCS MpOEKT. M3ydenuwe mnonei s

TECTUPOBAHUS MOJIeNIel POOOTOB.

Ilpaxmuxa. KoHCcTpyrpoBaHHe U MPOrpaMMHpOBaHHE poOoTa: cOOpka M MPOrpaMMUPOBAHHME MOJIEIEH Al COPEBHOBAHUU B

dbopmate «Po6oCymoy.

HToroBoe KOHKypCcHoe 3aHsITHE

Teopus. 1lonBenenue uToroB paboThl 00beIUHEHHS «POOOTOTEXHUKA 3a TO/I.

lIpaxmuxa. 1lpe3eHTanust U3roTOBIEHHON MOJieiu poboTa. OnpeaeneHue nooeanTeNei, BpyueHUe AUTLIIOMOB U MIPU30B.
IIporuo3upyemsble pe3y/ibTaThbl:

[To oOKOHYaHHUIO MEPBOIO rojia 00YYEHUs ydaluecs JOJIKHBI:

3HATD:

npaBuia 0e30macHon paboThl;

OCHOBHBIE KOMIIOHEHTHI KOHCTPYKTOpPOB JIEI'O;

KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3IMYHBIX MOJIENIEH, COOPYKEHUHM 1 MEXaHU3MOB;

BH/JIbI TOJBUKHBIX U HEMOABUKHBIX COCIMHEHUN B KOHCTPYKTOPE;

OCHOBHBIE ITPHUEMbI KOHCTPYHPOBaHUS pOOOTOB;

KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMYHBIX pOOOTOB;

YMETb:

MPUHUMATh WM HaMedaTh Y4eOHYIO 3a/1auy, €€ KOHEUHYIO 1eTTh.

MPOBOJIUTH COOPKY POOOTOTEXHUYECKUX CPENCTB, ¢ puMeHeHneM LEGO koHCTpyKTOpOB;

CO3/1aBaTh MPOTrPaMMBI JIJIs1 pOOOTOTEXHUUECKUX CPEJCTB;

MIPOTHO3UPOBATh PE3YyJbTaThl pa0OTHI;

MJIAaHUPOBATH XOJ1 BBHITTOJIHEHUS 3aaHUS;

palMOHAIBHO BBHITIOJIHATD 3a/1aHUE.

JInyHoCTHBIE, MeTanpeaMeTHbIe, NMpPeAMeTHbIE Pe3yJabTAaThl, KOTOpPble NPUOOpeTeT y4YallWiicsd MO MTOraM OCBOEHHA

NPOrpaMMBbl:

Juunocmnuie:
pa3BUTHE JTUYHOCTHON MOTHBAIIMU K TEXHUUECKOMY TBOPUECTBY, U300pETATEIIHHOCTH;
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dbopMupoBaHue 00IIECTBEHHON aKTUBHOCTH JTMYHOCTH, TPAXTaHCKOW MO3UIIHH;
(dbopMHpOBaHHE HABBIKOB 37J0POBOTO 00pa3a KU3HH;

Memanpeomemnuie:

dbopMupoOBaHUE KyIbTYphl OOIICHNS U TIOBEICHHUS B COLINYME;

pa3BUTHE MMO3HABATEIBHOTO HHTEPECa K 3aHATHSIM POOOTOTEXHHUKOM;

OopazoeamenvHule (npeomemmble):
Pa3BUTHEC TIO3HABATEIBLHOM JICATCILHOCTH;
Pa3BUTHE MHXCHEPHOTO MBIIICHHS, HABBIKOB KOHCTPYHUPOBAHUS.

Y4eOHO-TeMaTHYeCKHUH IVIaH 2-01r0 roga o0y4yeHus
Hean: ®opmupoBaHre 0a30BBIX 3HAHMN M yYMEHUM 4Yepe3 YCIOXKHEHHE TEXHOJIOTUYECKUX MPUEMOB U CaMOCTOSTEIIbHOE

TBOPYECTBO
3agaum:

Juunocmmuoie

pa3BUBaTh JUYHOCTHYIO MOTHBAIIMIO K TEXHUYECKOMY TBOPYECTBY, U300pETATEILHOCTH;

dbopMHUpOBaTh CTPEMJICHHE K TIOJYYCHHIO KadeCTBEHHOTO 3aKOHUYEHHOTO pe3yJibTara, JHYHOCTHYIO OIICHKY 3aHSTHH
TEXHUYECKUM TBOPUYECTBOM;

(hopMUpOBaTh HABBIKU 370POBOI0 00pa3a KU3HU;

Memanpeomemmnule

pa3BUBATh MOTPEOHOCTH B CAMOPETYJIMPOBAHUHU YUEOHOU IEATETLHOCTH B CAMOPA3BUTUH, CAMOCTOSATEILHOCTH;

(dbopMHUpPOBATH KYJILTYpPY OOIIEHUS U TTOBEJACHUS B COIITYME;

(GhopMHUPOBATH HABBIKM MPOEKTHOTO MBITIICHUSI, pA0OTHI B KOMaH/IE;

OopazoeamenvHule (npedmemuule)

pa3BUBaTh HHKEHEPHOE MBIIIUICHUE, HABBIKM KOHCTPYUPOBAaHUS, TPOTPAMMHUPOBAHUS,

peann30BbIBATh MEXIPEIMETHbIE CBA3HU C PUBUKON, UHPOPMATUKON U MATEMATUKOW;

CIOCcOOCTBOBATh MPUOOPETEHNIO OOYUAIOIIUMUCS 3HAHWUN, YMEHUM, HABBIKOB U KOMIIETEHIIMI TT0 pOOOTOTEXHUKE;
CIOCOOCTBOBATH MOSIBIICHUIO YITYOJEHHOTO MHTEPECA, PACIIMPEHUIO CIIEKTPa CIeIUAIbHBIX 3HAHUH.

Bropoii rox 00yuyenus «ba3oBblil» ypoBeHb
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KonnyecTBO Yacos

No DopMbI
n/n Ha3Banue pa3znena, TeMbl Bcero | Teopus | IIpakTuka | arTecTaliiu/KOHTPOJIS
BBonnoe 3amstue. Ilpamia Tb B kaOuHere
1 POOOTOTEXHUKH IIPH pabOTE ¢ KOHCTPYKTOPAMH. 2 2 — becena
[IpakTrueckas pabora
KonctpynpoBanue. COopka poOOTOB € KOHCTPYKTOPOM Ha6monenue
2 LegoMindstorms EV3. 10 2 8 Omnpoc
[IpakTruueckas pabora
[IporpammupoBanue. Pabora B cpene Habmonenne
3 nporpamMupoBanus Lego Mindstorms Education EV3. 40 10 30 Omnpoc
OTKpBITOE 3aHATHE
Habmonenue
[IpoekTHas AEATENBHOCTh B TPYMNax W TMOATOTOBKA K IIpakTuueckas pabora
4 COPEBHOBAHUSIM 12 2 10 Omnpoc
BHyTpenHue copeBHOBaHMS
IlokazarenbHble
5 HTOoroBbie KOHKYPCHBIE 3aHATUS 4 1 3 BBICTYIICHUSA
NTOI'O: 68 17 ol
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Conepxkanue
BBoaHoe 3ansATHE
Teopus. [lpaBuna TexHuku Oe3omacHOCTH. BBeneHue B 00pa3oBaTeNbHYIO NpOrpaMMy W OpraHu3anus 3aHatuid. [lpaBuia
noBeaeHus U Th B kaOuHeTe poOOTOTEXHUKU U MPHU pabOTE C KOHCTPYKTOPAMH.
KoncrpynpoBanmue
Teopus. TlpaBuia paboThl ¢ KOHCTpykTOpoMm Lego. JlemoHcTparus umeromnuxcs HabopoB Lego Mindstorms EV3. OcHoBHble
netanu. Hazpanue neraneit, cnocoOwl kperuieHus. Crnenudukanus. 3HakoMcTBo ¢ Moayiem EV3. Knonku ynpasinenus. MoTopsl
EV3. Mexanuueckas nepenada. Bo3BpaTHO-ocTynaTenbHOE JBUKEHHE. 3HAKOMCTBO C JaTYMKaMHU. J[aTUMKU U UX MapamMeTphl:
JaTYMK KacaHUs; HH(paKpacHbIN AATYUK; JaTUMK LIBETA; TUPOCKOIL; YIbTPa3BYKOBOM 1aTUHK.
IIpakmuxka. Inextpoasurarenu. [locTpoeHne cuiaoBbIXx MexaHu3MoOB. Pacuer mepemaroyHoro otHomieHus. COopka pobora-
3ABIOKATOpA 10 MHCTPYKUUU U3 HA0Opa, C UCIOIb30BaHUEM Pa3HBIX NaTyukoB. [laratronme ogHOMOTOpHBIE pOOOTHL. JBHKEeHHE
10 TIPSIMOM.
IIporpammupoBanue
Teopus. BusyanbHble SI3bIKM MPOTPaMMHUPOBAaHMS. YPOBHU CIOXKHOCTH. 3HAaKOMCTBO CO cCpefoi mporpammupoBaHusi Lego
Mindstorms Education EV3. Tlepenaya u 3amyck nporpamMm. OKHO MHCTPYMEHTOB. PaboTa ¢ mMUKTOrpaMMaMu, COCAMHEHUE
KOMaH]I.
Ilpaxmuxa. Pabota B cpeze nporpammupoBanust Lego Mindstorms Education EV3.
N3roToBieHre cxeMbl yrnpaBieHUs 3yekTpoaBuratesnsiMu. CoCTaBl€HHE MpPOrpaMM Ha pa3UYHbIE TPACKTOPHUS JABUKEHHUS.
COopka monenu ¢ ucnoib3oBaHueM MoTopa. CocTaBieHHE MpPOrpaMM C MCIOJb30BaHWE JaTyuka kacaHus. CocTaBiieHHE
MporpamMM C HKCIOJIb30BaHUE YJIbTPAa3BYKOBOTO faTyuka. CocTaBiieHHE MPOTrpaMM C HCMOJIb30BAHHME JaTYMKA OCBEIIEHHOCTH.
CocraneHnue nporpaMm C UCIOJIb30BaHNE JaTyrKa 3Byka. CocTaBiIeHUE NPOrpaMMbl C UCIIOJIb30BAHUEM HECKOJIBKUX JATUYHUKOB.
IIpoexkTHas KeATEJIbHOCTH B IPyNIax
Teopus. PazpaboTka TBOpUECKUX MPOEKTOB. IIpOoEKT aBTOMATU3UPOBAHHOIO yCcTpoicTBa. PazpaboTka cOOCTBEHHBIX MOJECIEH B
rpynnax. BelpaboTka W yTBep»KIEHUE TEeMbl, B paMKaxX KOTOpOl OyaeT peaJn30BBIBaThCS MpOEKT. M3ydenuwe mnonei s
TECTUPOBAHUS MOJiesIeil pOOOTOB.
IIpakmuka. KoHCTpyupoBaHle W NpPOrpaMMHpPOBaHHE POOOTa: cOOpKa M MPOrpaMMHpPOBAHUE MOJENEH NIl COPEBHOBAHUU B
dopmare «Kerenbpunr».
HNTorosoe KOHKypCcHOe 3aHsITHE
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Teopus. 1lonBenenue UTOroB paboThl 00beUHEHHS «POOOTPOHUKY 3a rOf.

Ilpaxmuxka. Tlpe3eHTarus U3rOTOBICHHON MoAenn poooTa. OnpeneneHne modeauTeNe, BpydeHHe TUTIJIOMOB U TTPU30B.
IIporno3upyemsbie pe3y/ibTaThbl:

ITo OKOHYaHHIO BTOPOTO Tofa OOyYEHHsI yUaIIHeCs TOKHBbIL:

3HATD:

KOMITBIOTEPHYIO Cpey, BKIIOUAIONIYIO B ce0s rpaduuecKuil sI3bIK TPOrpaMMHUPOBAHNS;

BU/IbI TIOJIBUYKHBIX U HEMTOJABUKHBIX COCIMHEHUI B KOHCTPYKTOPE;

KOHCTPYKTUBHBIE OCOOEHHOCTHU Pa3IMYHBIX pOOOTOB;

Kak nepenanaTh nporpamMmmsl B RCX;

NOPSAJOK CO3/IaHuUs AITOPUTMA MPOTrPaMMBbl, 1€UCTBUS POOOTOTEXHUUECKUX CPENICTB;

KaK HCIOJIb30BaTh CO3/IAHHBIE POrPAMMBI;

CaMOCTOSATENIbHO PEIIaTh TEXHUYECKHUE 3a/1a4d B IIPOLIECCE KOHCTPYUPOBaHUS poOOTOB (IIaHUPOBAHUE MPEICTOSIINX JACUCTBUM,
CaMOKOHTpPOJIb, MPUMEHATH MOJYYCHHbIC 3HAHMS, MPUEMbl U OIBIT KOHCTPYHPOBAHUS C MCIOJb30BAHUEM CIIELIMAIBHBIX
AIIEMEHTOB, U IPYTUX OOBEKTOB U T.1I.);

CO3/7]aBaTh PEAJbHO JACHCTBYIOIIME MOJEIH POOOTOB MpPHU IMOMOIIM CHEUHUATBHBIX AJEMEHTOB IO pa3pabOTaHHON cxeme, MO
COOCTBEHHOMY 3aMBbICITY;

CO3/aBaTh MPOrpaMMbl Ha KOMITBIOTEPE JJIs1 PA3IMYHBIX pOOOTOB;

KOPPEKTUPOBATh MPOrPaMMBbI IPH HEOOXOJUMOCTH;

YMETb:

NPUHUMATDH WIM HaMedaTh y4eOHYIO 3a/1auy, €€ KOHEUHYIO 1IelIb.

CO3/1aBaTh MIPOrPAMMBI 111 pOOOTOTEXHUUECKUX CPEJCTB;

MPOTHO3UPOBATh PE3yJbTaThl paOOTHI;

PallMOHAIIBHO BBITIOIHSATH 3aJaHUE;

BBICKA3bIBAaTHCSl YCTHO B BUJI€ COOOILECHNUS MIIH JTOKJIA/a;

BBICKA3bIBAaThCSl YCTHO B BUJIE PELIEH3UU OTBETA TOBAPHUILIA;

MPEACTABIATH OJJHY U TY K€ HHPOPMALIMIO pa3IMYHBIMU CIIOCOOaMU.

JInuHoCTHBIE, MeTanpeaMeTHbIe, NMPeAMeTHbIE Pe3yJbTaTbl, KOTOpPble NPUOOpeTeT YYAIMHCA MO0 HMTOraM OCBOEHUS
NPOrpaMMBbl:

Juunocmmnuie
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Pa3BUTHC JIMYHOCTHOM MOTHBAIIMU K TCXHUYCCKOMY TBOPUYCCTBY, I/I306peTaT€JIBHOCTI/I;

CI)OpMHpOBaHI/Ie CTPCMJICHMA K IIOJIYUCHHIO Ka4YCCTBCHHOI'O 3aKOHYCHHOI'O PpE3ylibTara, JIMYHOCTHOM OLICHKH

TEXHUYECKUM TBOPUYECTBOM,;
(dhopMHUpOBaHNE HaBBIKOB 370POBOT0 00pa3a KU3HU;

Memanpeomemmnule

pa3BUTHE NOTPEOHOCTH B CAMOPETYIMPOBAHUN YUEOHON AESTEIBHOCTA B CAMOPA3BUTHH, CAMOCTOSITEIbHOCTH;
(dbopMupoBaHUE KYJIbTYpPhI OOLIEHUS U TOBEACHUS B COIITYME;

(GhopMHUpPOBaHNE HABBIKOB MPOEKTHOT'O MBIIIICHUS, pA0OTHI B KOMaH/IE;

Oobpa3zosamenvhvie (npeomemmnuvie)

Pa3BUTHE UHXXEHEPHOT'O MBIIJICHHUE, HABBIKOB KOHCTPYUPOBAHUS, IPOIrPAMMUPOBAHUS;
peanr30BaTh MEKIIPEIMETHBIC CBSI3H C (DM3UKON, MHPOPMATHUKON U MaTeMaTHKOM;
npuoopeTeHne 00y4yaromMUCs 3HAHUM, YMEHHM, HABBIKOB M KOMIIETCHIIMHN 1O pOOOTOTEXHUKE;
MOSIBJICHUE YT1yOJIEHHOTO MHTEPECA, PACIIMPEHUIO CIIEKTPa CIICHUAIbHBIX 3HAHUH.

IIporno3upyemsie pe3y/abTaThl.

[To okoH4aHUIO Kypca 00yUYeHHs yJaluecs JOKHBIL:

3HATD:

npaBuia 6e30macHon paboThI,

OCHOBHBIE KOMIIOHEHTBI KOHCTPYKTOpOB JIEI'O;

KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMYHBIX MOJIENIEH, COOPYKEHUIN 1 MEXaHU3MOB;
KOMIIBIOTEPHYIO Cpey, BKIIOYAIOIIYIO B c€0s rpauecKuii 3K MPOrpaMMHUPOBaHMS;
BH/JIbI TTOJBUKHBIX U HEMOABUKHBIX COCIMHEHUN B KOHCTPYKTOPE;

OCHOBHBIE ITPUEMBI KOHCTPYUPOBAHUS pOOOTOB;

KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMYHBIX pOOOTOB;

Kak nepenanaTh nporpamMmmsl B RCX;

MOPSIIOK CO3/IaHUs allTOPUTMA IPOrPAMMBI, AEHCTBUS POOOTOTEXHUYECKUX CPENICTB;
KaK UCIO0JIb30BaTh CO3aHHbIE TPOTPaMMBl;

3aHATUU

CaMOCTOSTENIbHO PEelIaTh TEXHUYECKHUE 3a/1a4d B MIPOLIECCe KOHCTPYUPOBaHUs poOOTOB (IIaHUPOBAHUE MPEICTOSIINX ACUCTBUM,

CaMOKOHTpPOJIb, NPUMCHATHL IIOJIYYCHHBIC 3HAHWS, HNPUCMbI KW OIIBIT KOHCTPYUPOBAHHA C HUCIIOJIB30BAHHUEM

AJIEMEHTOB, U JIPYTUX OOBEKTOB U T.11.);

CriCouaJIbHBIX
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CO3[aBaTh pEalbHO NEHCTBYIONIME MOJAETH POOOTOB MpPU MOMOIIM CIEIHMATBHBIX 3JIEMEHTOB IO pa3padOTaHHOW cXeme, IOo
COOCTBEHHOMY 3aMBbICITY;

CO3J1aBaTh MPOrPaMMbl Ha KOMIIBIOTEPE JIJIS PA3IHMYHBIX POOOTOB;

KOPPEKTUPOBATH MPOTPAMMBI IIPH HEOOXOAMMOCTH;

YMETb:

NpUHUMATh WIK HaMeuyaTh y4eOHYIO 3a/1auy, €€ KOHEUHYIO 1ETb.

POBOJIUTH COOPKY POOOTOTEXHUUYECKUX CPENICTB, ¢ MpuMeHeHueM LEGO koHCTpykTOpOB;

CO3/1aBaTh MPOTPaAMMBI JIJIsl pOOOTOTEXHUUECKUX CPEJICTB;

MIPOTHO3UPOBATH PE3YyIbTAThl PA0OTHI;

MJIAHUPOBATH XOJ1 BBHITIOJIHEHUS 3aaHUS;

paIlMOHAIBHO BBITIOJHATD 3a/1aHKE;

PYKOBOJUTH paOOTOM TPYMIIBI UITU KOJUICKTHUBA,;

BBICKA3bIBATHCS YCTHO B BHJIC COOOIIECHUS MIIH JIOKJIANA;

BBICKA3bIBATHCS YCTHO B BHJIC PEIICH3UH OTBETA TOBAPHIIA;

MIPEACTABIIATh OJIHY U Ty K€ HH(POPMAITUIO Pa3IMYHBIMHU CTIOCOOaMU.

JInuHOCTHBIE, MeTanpeaMeTHbIe, MpPeAMEeTHbIE Pe3yJabTaTbl, KOTOpPble NMPUOOpPETEeT YYAIMMHCA MO HMTOramM OCBOEHUSI
NMporpaMMmblI:

JIMYHOCTHBIE:

MIPUHATHE U OCBOCHHUE COIMAIBHON POJIM YYaIIerocsl, pa3BUTHE MOTHBOB YU€OHOH ACATEIHPHOCTA U (POPMUPOBAHUE JTHIHOCTHOTO
CMBICJIa YUCHHS,

Pa3BUTHE CAMOCTOSTSIIBHOCTH M JIMYHOW OTBETCTBEHHOCTH 3a CBOM IOCTYITKH, B TOM YHUCJIC B HH()OPMAITMOHHON JCSITEIBHOCTH,
Ha OCHOBE MPEJICTABICHUN O HPABCTBEHHBIX HOPMaX, COIUAIILHOM CIPaBEJIMBOCTH U CBOOO/IE;

(hopMHUpPOBaHNE SCTETUIECKUX TOTPEOHOCTEH, IIEHHOCTEN U YyBCTB;

pa3BUTHE OTUYECKUX UYBCTB, JOOPOKENATEIHHOCTH W 3MOIMOHATLHOHPABCTBEHHOM OT3BHIBUMBOCTH, IIOHUMAHUA U
COTIEPEIKMBAHMSI UYBCTBAM JIPYTUX JIFOJICH;

pPa3BUTHE HABBIKOB COTPYJAHHYECTBA CO B3POCIBIMH M CBEPCTHUKAMHU B PA3HBIX COLMAIBLHBIX CUTYAIUSX, YMEHUS HE CO3/1aBaTh
KOH()JIUKTOB ¥ HAXOJUTH BBIXOJIBI U3 CIIOPHBIX CUTYaIUN;

MeranpeamerHble:
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YMEHHE CAaMOCTOSTEIBHO OMPEIEIATh IEeIM CBOETO OOY4YEHUs, CTaBUTh U (HOPMYIUPOBATH JJIA ceOs HOBBIC 3a7aud B ydyeOe u
MO3HABATEIbHOW IESATEIIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIBLHOMU JIESITEIbHOCTH;

YMEHHUE CaMOCTOSITEIIbHO TJIAHUPOBATh MYTH JOCTHKCHHUS TICJICH, B TOM YHUCJIE alIbTepPHATUBHBIE, OCO3HAHHO BHIOMPATh HanboJee
3¢ PeKTUBHBIE CITOCOOBI pelIeHUs YUYEOHBIX U MO3HABATEIBHBIX 337144,

YMEHHME COOTHOCHUTDH CBOM JIEUCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOEU AEATEIBHOCTH B MPOIIECCE
JTOCTHKEHUS Pe3ysbTaTa, ONPEACsaTh CIOCOObI NeHCTBUN B paMKaxX MPEAJIOKESHHBIX YCIOBUU M TPeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUSI B COOTBETCTBUM C U3MEHSIOIICICS CUTyallue;

yMEHHE OLICHUBATh MMPABUILHOCTD BBITIOTHEHUS YICOHOM 3a/1aur, COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUSI.

IIpeameTHbIe pe3yJbTaThI:

OBJIaJICHUE CTAPTOBBIMU 3HAHUSAMH 10 POOOTOTEXHHUKE;

dhopMupoBaHrE€ YMEHUI TPUMEHEHUS MTOJTYYEHHBIX 3HAHUH 3a MpeieaMi 00beUHEHHUS;

pa3BUTHE YMEHUN UCKATh, aHAJTM3UPOBATH, COMIOCTABIISITh U OILICHUBATH COACPIKAIIYIOCS B PA3IUYHBIX UCTOUHUKAX HUHPOPMAITUIO
0 pOOOTOTEXHUKE;

MPUOOPETECHUE TEOPETUUYECKUX 3HAHUN M OMbITA MPUMEHEHUS MOJYYCHHBIX 3HAHUN U YMEHUU Uil ONpeeleHrus] COOCTBEHHOM
AKTUBHOM MO3HUIIMH B OOIIICCTBEHHOM KH3HH;

MPUOOPETECHUE TEXHUYECKUX 3HAHUM, YMEHHUI 1 HAaBBIKOB MPU BBITIOJIHEHUU MTPAKTUUECKUX 3aJIaHUi.
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KoMiuiekc opranu3anuoHHO-NeIarori4ecKuX yCJI0BUM peau3aluu J0NO0JTHUTEIbHOM 00111e00pa3oBaTe/1bHOI
o01epa3BuBawllei nporpammsl «Podororexnnka» 1 roa o0y4yenus
Kanengapublii rpaguk Ha 2024-2025 yueOHbli roa

Bpewms
Ne nposenenus | dopma Koi-BO
IL.IT Mecsn | Uucno | 3aHATUH 3aHATAN 4acoB Tema 3aHsTHI dopma KOHTPOJIS
1-2 Oecena 2 BBognoe 3ansatue AnketupoBanue 1
Pazgen 2. UcTopusi po0OTOTeXHUKH (2 Yaca)
Hcrtopust pa3BuUTHS pOOOTOTEXHUKHU B
mupe, Poccun. PoboroTexnuka u eé
3-4 JIEKIIUS 2 3aKOHBI. Hoxman 1
Paznen 3. KoncrpyupoBanue. 3HakoMcTBO ¢ KOHCTPYKTOPpOM LegoMindstorms EV3. (30 uacos)
[IpaBuia paboOTHl ¢ KOHCTPYKTOPOM
5-6 Jlexus 2 Lego. Habmonenue
7-8 Jleknus 2 OcHoBHabIe netany. Crenudukanms. Ompoc 1
Po6or LEGO Mindstorms EV3
9-10 Jlexuus 2 (ITpesenTanus pazHbie poOOTHI) Hab6mronenue
11- Co6opka Henporpammupyemseix | IIpaktnueckas
16 [IpakTuka 6 MOJIEJIEN. paborta 1
17-
18 Jleknus 2 JeMoHcTpanus Mmojesnei HaGmronenue
19- [IpakTnka
22 Jlexus 4 UcnonautenbHas cucrema (Motophl) | HaGmonenue
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Koncrpykroper LEGO Mindstorms

23- EV3, pecypcusriit Habop. (Cobupanne | I[IpakTudeckas

26 [TpakTuka 4 MepBOTO PoOOTA) pabora 2
VYropasienue poboTa ¢ MOMOIIbIO

21- LEGO® MINDSTORMS® | [Ipaktuueckas

32 [TpaxTka 6 PROGRAMMER pabora 3
[IpoxokeHue  MOpensSTCTBUH  Ha

33- CKOPOCTb. BuyTtpennue

34 CopeBHoBaHusa | 2 COPEBHOBAHMUS CopeBHOBaHUs

Paznea 4. IIporpammupoBanne. Padora B cpene nporpamvmupoBanusi Lego Mindstorms Education EV3.

(10 yacoB)

35- 3HAaKOMCTBO ¢ JaTdyukamu. JlaTamku

36 Jlexmus 2 U UX TTapaMeTphbl Omnpoc 2

37-

38 Jlexmus 2 OcHoBbI iporpammupoBanus EV3 B3anmMoKoHTpOIIH

39- OO6mee 3HaKOMCTBO ¢ HHTepdeiicom

40 [TpakTrka 2 ITO LEGO Mindstorms EV3 HaOmronenue
CocraBnenue MPOCTENIIEN

41- MporpamMMbI 1o 11abony, nepeaada u | [Ipakruueckas

44 [IpakTrka 4 3aIyCK IPOTrPaMMBl. pabora 4

Paszpges S. IIpoekTHAas 1eATEIBHOCTD B IPYNIIax U KOHKYPCHbIe Meponpusitus (20 yacos)

45- PoOoTr mns [OBMKEHHS 1O JIMHUM.

46 Jlexrus 2 OcHOBBI KOHCTPYKITUH U ITporpamMmbl. | Habmonenue
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KonctpynpoBanue 51

47- nporpammupoBanre  pobora  ans | [Ipaktuueckas

o4 [IpakTuka JBWKEHUS 10 JTUHUN rpymnioBas padora

55- «Po60CyM0» OCHOBa KOHCTPYKIIUU

56 Jlexumst poboTta Hab6mronenue
KoHnctpyupoBanue u

S57- nporpammupoBanue  poborta s | [Ipaktuueckas

64 [IpakTuka CyMO rpymmoBas pabora

Pazgen 6. UToroBpie KOHKYpCHbIE 3aHATHS

65- IIpaBuiia copeBHOBaHUM M KpuUTepuu | BelyunTs mnpaBuna
66 Jlexmus OLICHUBaHUS 1

67-

68 CopeBHOBaHUs BHyTpeHHne copeBHOBaHUS CopeBHOBaHUs

YciaoBus peajm3anmy NporpamMmmbl

MarepuajibHO-TEXHHMYECKOE OCHAIICHHE 3AHATHM:

KaOuner ¢ BMecTUMOCTBI0 20 Yes10BeK Ul IPOBEACHUS 3aHATHN ¢ utomaasto no Hopmam CAHIIuH;

pabounii cToJ nearora 1 KOMIUICKT;

ydueOHast MeOesb 115 ydaimuxcst 12 KOMIUIEKTOB;

nmocka meioBas 1 mT;

HOYTOYKH ¢ BbixogoM B MuTepuer 12 mit.;

M®VY 1 mr.;
MyJIbTUMEIUNHBIN npoekTop 1 mT.;
sKkpax 1 mr.;

30Ha MPOBEACHUS UCTIBITAHUN COOpPaHHBIX MOJIENIEH 1 pOOOTOB KOMILIEKT;
MECTO MPOBEICHHUS TPYIIIOBBIX TPEHUHIOB;
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KOMILJIEKTBI ClIEUUAIbHOW y4eOHOM JTUTEpaTypBhI.
Hcnonb3yemplii KaOMHET COOTBETCTBYET BCEM TPEOOBAHUSAM TEXHHKH OE30MACHOCTH, MOXKAPHOW O0€30MacHOCTH, CAaHUTAPHBIM
HOPMAaM: XOPOLIEee OCBEILICHUE, IEPUOAUYECKOE ITPOBETPUBAHUE, TOIIyCTUMAs TEMIIEPATypa BO3AYyXa, U T. ..

NudpopmanuonHoe odecneyenue:
pecypchl UHGOPMAIIMOHHBIX CETEH M0 METOIMKE MPOBECHUS 3aHATUH U MOAOOPY CXEM U3TOTOBJICHUS U3/IEIHI;
nporpammuoe obecrieuenne LEGO MINDSTORMS EV3.

HNnTepHeT pecypcesr:

LEGO Technic Tora no Maki [Odwum. Caiit]. URL: http://www.isogawastudio.co.jp/legostudio/toranomaki/en/ (nata oOpareHwus:
25.04.2020).

Lego Education [O¢wu. Caiit]. URL: http://www.lego.com/education/ (nara oopamienus: 30.08.2020).

Lego Digital Designer [O¢un. Caiir]. URL: http://Idd.lego.com/ oopamenwust: 10.05.2020).

National Instruments [O¢um. Caiit]. URL: http://russia.ni.com/ (nara oopamenus: 30.08.2020)

Kaaposoe obecneuenue: [lenaror, paboraromiuii Mo JaHHOM Mporpamme JOJDKEH 3HaTh OCHOBBI MPOTPAMMUPOBAHUS WIIA UMETh
TexHudyeckoe obpazoBanue. [lo manHOI 0OpazoBaTenbHON Mporpamme padoraer yuutenb uHpopmatuku u UKT, maremaruku
benmukoBa E.FO. — oOpa3oBanHue BbICIIEE-TIEAArOrMUECKOe, CTaXK paboThl 15 mner, kareropuss COOTBETCTBHE 3aHHMMAEMOMU
JOJIKHOCTH.

DopMBbI ATTECTALMH.

B xome peamm3zanum nporpaMmbl BEAETCS CHUCTEMATUYECKUMWA Y4Ye€T 3HAHUM W yMEHHUM ydamumxcs. [ind oneHku
PE3YNBTATUBHOCTH MPUMEHSIETCS BXOIAIUHN (OMPOC), TEKYIIUI U UTOTOBBIM KOHTPOJIb B (POpME TECTUPOBAHMUS.
Brauane royma npoBoauTCsS BXOIANIMNA KOHTPOJIb B (DOpME OTIpOCca U aHKETUPOBAHMSI, C TIEIbIO BBISBJICHUS y PEOSAT CKIOHHOCTEMH,
WHTEPECOB, 0KUJAHUN OT IMPOrPaMMbl, UMEIOIIUXCSA Y HUX 3HAHUN, YMEHUHN U ONBITA JACATEIBHOCTH IO JAHHOMY HAaNpaBJICHUIO
JNEATEIBHOCTH.

Tekymmi KOHTPOJb B BHJAE MPOMEXKYTOUYHOW aATTECTAMA IPOBOIAUTCS IIOCIE HM3YYEHHS OCHOBHBIX TEM ISl OLICHKHU
CTEIIEHU U KaYeCTBA YCBOCHUS YUaIIUMUCS MaTepHUaia JaHHOW MPOrpaMMBbl.

B koOHIE wu3yuyeHHss BCEHM IPOrPaMMBbI IPOBOJUTCS WTOTOBBIM KOHTPOJIb B BHJE MTOTOBOM AaTTECTAllMU C LEJBIO
ONPENIEIICHNS Ka4eCTBa MOJYYEHHbBIX 3HAHUU U YMEHUM.
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OueHo4YHbIEe MATEPHAJIBI:
Ilpomesrcymounas ammecmayusa:
MpaKTHUYeCKasi 4aCTh: B BU/I€ MUHU-COPEBHOBAHMM 10 33JJaHHOM KaTEropuu (B paMKax Ka)KJIOW IpyMIbl 00ydaromuxcs).
MuHuManbHOE KOJIMYECTBO — 6 6aiioB
Kpumepuu ouyenxu:
KOHCTPYKIUS poOOTa;
HalMCaHHUE MIPOrPaMMBlI;
KOMaHAHast paboTa;
BBITIOJTHEHHE 3a/1aHUs IO JAHHOW KaTeropuH.
Kaowcowvtii kpumepuii oyenusaemces ¢ 3 oanna.
1-5 Oamna (MUHMMAaJIbHBIA YpOBEHb) — 4YacTas MOMOLIb NeJarora, Henmpo4Has KOHCTPYKLHsS poOoTa, HeclaxkeHHas paboTa
KOMAaH/Ibl, HE BBIITOJIHEHO 3aJlaHUE.
6-9 GamnoB (cpeaHMil YpOBEHb) — peAKas MOMOIIb Tearora, KOHCTPYKIHs poOOoTa ¢ HE3HAUUTEIHHBIMU HEAOYETAMH, 3a/IaHUE
BBIIIOJIHEHO C OIIMOKAMH.
10-12 6amnoB (MakCHUMalbHBI YPOBEHb) — KperKas KOHCTPYKIUsI po0OoTa, claeHHass padoTa KOMaH[Ibl, 3aJaHUE BBIOJHEHO
MPaBUIIBHO.

Hmozosas ammecmavua:
MPaKTUYECKAas YaCTh: B BUJIE 3aIIMThl IPOEKTA MO 3aIaHHOM TeMe (B paMKax Ka)J0W IrpylIibl 00y4YaroImmuxcs).
MuHuMabHOE KOJIMYEeCTBO — 6 0asioB.

Kpumepuu ouenxu:

KOHCTPYKLUSI po0OTa ¥ MEPCIEKTUBBI €r0 MAaCCOBOTO MPUMEHEHMUS;
HaAIMCaHKe MPOrPaMMBI C UCIIOJIb30BAHUEM Pa3IMUHBIX OJIOKOB;
JEMOHCTpaLus poOoTa, KpEaTUBHOCTh B BHIMOJIHEHUH TBOPUYECKUX 33JaHUN, IPE3CHTALIUS.
Kaswcovii kpumepuii oyenugaemces ¢ 4 oanna.
1-5 Oamna (MUHMMAaJIbHBIA YpOBEHb) — 4YacTas MOMOLIb MeJarora, HempodHas KOHCTPYKLHS poOoTa, HeclaxkeHHas paboTa
KOMaH/Ibl, HE MOATOTOBJICHA MMPE3EHTALIHSL.
6-9 6aioB (cpeaHuil ypoBEHB) — pejiKasi TOMOIIb Nefarora, KOHCTPYKIIUS poOOTa ¢ He3HAYUTEIbHBIMU HEJI0YETaMHU.
10-12 GannoB (MakcUMalbHBIM YpOBEHb) — KpemKas KOHCTPYKUHUS poOoTa, claxkeHHas padoTa KOMaHIbl, JEMOHCTpauus U
[PE3EHTALMS BBIIIOJHEHA BCEMH YYaCTHUKAMU KOMaH/bI.
MeTtoanueckoe odecrneyeHue MpPorpaMmabl.
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Ot6op MeromoB o0OyueHUsi OOYCIOBJIEH HEOOXOAUMOCThIO (opMHpOBaHUS HMHMOPMAIIMOHHOM © KOMMYHHKAaTHBHOU
KOMIIETEHTHOCTEH ydwamuxcs. Pemienue maHHOW 3amaun 0OecleyeHO HajJWMdMeM B MPOrpaMMe Kypca CIEAYIOIIUX 3JIEMEHTOB
JaHHBIX KOMITETECHIIUH:
COLIMAJIbHO-IIPAKTUYECKAsl 3HAYMMOCTh KOMIIETEHIIMH (001acTh MPUMEHEHUS! POOOTOB U JIJIsl YETO HEOOXOAUMO YMETh CO3/1aBaTh
pOOOTOB, T.€. MOTUBALIMS UHTEPECA Y 00YUAIOIIMXCS K MHKEHEPHO-KOHCTPYKTOPCKON CHEUAIN3alINN;
JMYHOCTHAsI 3HAYUMOCTh KOMIIETEHLMHU (3aueM ydamemycss HeoOXOOuMO ObITh KOMIIETEHTHbIM B 00JIaCTH COOpPKH H
IpOrpaMMUpPOBaHUsl POOOTOB), MEPEUEHb pPEaJbHBIX OOBEKTOB JCHCTBUTENBHOCTH, OTHOCSIIMXCS K JaHHBIM KOMIIETEHIUSM
(poOOTHI B XKM3HM, TEXHHUKE, OOpa30BaHUHU, IPOU3BOJICTBE), 3HAHMS, YMEHHUS U HaBBIKH, OTHOCSIIMECS K JAaHHBIM OOBEKTaM,
CHOCOOBI JIEATENBHOCTH IO OTHOIIEHHWIO K JAHHBIM OOBEKTaM, MUHHMAaJIbHO-HEOOXOIMMBIN ONBIT AEATEIbHOCTH YYEHUKA B
chepe TaHHOW KOMIIETEHIIUH.

OcHOBHBbIC BUABI Y4eOHOM AeSATEIbHOCTH:
3HAKOMCTBO ¢ MIHTepHeT-pecypcamMu, CBI3aHHBIMH C POOOTOTEXHUKOM;
MIPOEKTHAs AESATENbHOCTD;
WHJUBUyallbHAs paboTa, paboTa B Mapax, rpyIrax;
COpPEBHOBAHMSI.
[lenarornueckue TEXHOJIOTUU:
TPYNIOBBIE TEXHOJIOTHH;
MPOEKTHAsI TEXHOJIOTHS,
MH(}OPMaLIMOHHO-KOMMYHUKATUBHbBIE TEXHOJIOTUH;
JMYHOCTHO-OPUEHTUPOBAHHBIN MOJIXO/.
Hcnonbs3yembie METOIBL:
CroBecHble: O6ecena, 00BICHEHHUE, paccKas.
HccnenoBaTenbckue: JaHHBIE METOMBI MPEINOIaraloT MOCTAHOBKY M PElIEHHE MPOOJEMHBIX CUTYallui, B 3THX CIIy4asiX HOBBIC
3HAHUA U YMEHHUS OTKPBIBAIOTCS yYAIIUMCS HETIOCPECTBEHHO B XO/I€ PEUICHHSI MPAKTUYECKUX 3a/1a4.
Harnsigaeie: (qeMOHCTpallMOHHBIE MOCOOMS, MAKEThl) MOKa3bIBAETCA OOJIBLIOE KOJUYECTBO MIUTIOCTPUPOBAHHON JIUTEPATYPHI,
BHJIEOMATEPHUAIIOB 3a MPOINLIbIE Tofa o0ydeHus, GoTo 00pa3loB «yCHEIIHbIX» POOOTOB, UCHOJIb3YIOTCS TEXHHUUECKHE CPEJICTBA
o0yueHus.
[IpakTruueckue: npakTuyeckas padoTa no cOopke poOOTOB M HATMCAHUIO MPOTPAMM YIPABIICHHUS.
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HMHHOBAIIMOHHBIC: HCIONIB30BAHUE KOMITBIOTEPHBIX MIPOrpaMM, pacyeTa U MPOEKTUPOBAHHS POOOTOB, COBEPIICHCTBOBAHME
nporecca paboThl (MCMOJB30BAaHHUA HOBBIX MAaTEpPHUAOB W TEXHOJOTHI), OTpabOTKa HAaBBIKOB MPOTPAMMHUPOBAHUS C
UCIIOJIb30BAaHUEM PA3JIUYHBIX SI36IKOB U CPEJ MPOTPaMMHPOBAHUS.

[IpoekTHas AEATENBPHOCTD MO pa3padOTKe PALMOHAIN3ATOPCKUX MPEUIOKEHUM, n300peTeHnid. OpraHu3aius Mo3TarnHoi padboThl
OT WU J0 FTOTOBOM MOJEIN WM CUCTEMAaTU3UPOBAHHOIO PE3yJIbTaTa.

[lepBoHayanbHOE UCHONB30BaHUE KOHCTPYKTOpoB LEGO TpebGyer Hammuus roToBbIX IIAOJIOHOB: MPU OTCYTCTBUU y MHOTHX
y4yalmxcs MPaKTUYECKOrO OIbITa HEOOXOIMM NEpPBBIM 3Tan 00yueHHUs, Ha KOTOPOM IMPOMCXOIUT 3HAKOMCTBO C PA3IUYHBIMU
BUJIaMU COEANHEHHUS JeTallel, BBIpaOaThIBACTCSl YMEHUE YNTATh YUEPTEKU U B3aUMOIEHCTBOBATh B KOMaH/IE.

B nanbHelimem, ydamuecsi OTKJIOHSIOTCS OT MHCTPYKLUH, BKJIIOYAsi COOCTBEHHYIO (haHTa3H0, KOTOpas MO3BOJIIET CO3/1aBaTh
COBEpIIEHHO HEBEpOSITHbIE Mojaenu. HegocrtaTok 3HAHMHA 171 MPOU3BOJCTBA COOCTBEHHOM MOJENIN KOMIIEHCHUPYETCS
BO3pacTarollel aKTUBHOCTBIO JTIF0O03HATENBHOCTH YYaIllerocs, YTO BBIBOJUT 00yUeHHE Ha HOBBI IPOAYKTUBHBIN YPOBEHbD.
OcHoBHBIE 3Tarlbl pa3pabOTKU MPOEKTA:

O003HaueHne TeMbI IPOEKTa

Llenp 1 3a7a4M NPEACTABIAEMOTO IPOEKTA.

Pa3paboTka MexaHH3Ma Ha OCHOBE UCIIOJIb3YEMOT0 KOHCTPYKTOpA.

CocraBneHne nporpaMMsl st pabOThl MEXaHU3Ma.

TecTupoBaHue MOJENH, YCTPaHEHHE 1e(PEKTOB U HEUCIPABHOCTEN.

[Ipu pa3paboTke U OTJIaJIKe MPOEKTOB yYalllHecs JEISATCS OMBITOM APYT C APYTOM, YTO OYeHb 3(P(PEKTUBHO BIUSET HA Pa3BUTHE
MO3HABATEJIbHBIX, TBOPUECKUX HABBIKOB, & TAKXKE CAMOCTOATEIbHOCTD .

Ha kax11oM 13 BBIIIETIEPEYUCICHHBIX ATAlOB OOYUYEHHSI yJalIuecs: Kak Obl «HAaKJIAIbIBAIOT» HOBbIE 3HAHMS HA T€, KOTOPHIMU OHH
yke 00J1a/Iat0T, pacupsisi, TAKUM 00pa3oM, CBOU MO3HAHUSI.

@®opMbI OpraHu3alry y4eOHbIX 3aHATUHI:

Oecena (MoJiydeHHe HOBOTO MaTepuaa);

CaMOCTOSATENbHASA JIEATEIbHOCTh (I€TU BBIMIOJHSIOT WHIAMBUIYalbHbIE 3a/laHHs B TEUEHHUE YACTU 3aHATHUS WJIM HECKOJBKHX
3aHATHN);

poJieBasi Urpa;

COpPEBHOBAaHUE (IIPAKTUUECKOE YUaCTHE JIETEH B COPEBHOBAHUAX IO POOOTOTEXHUKE PA3HOTO YPOBHS);

pa3paboTKa TBOPUECKUX IIPOEKTOB U UX NPE3EHTALINS;

BBICTABKa.
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dopma opraHu3aliy 3aHATUH MOKET BapbUPOBATHCA MEJArOrOM M BBIOMPAETCS C YUETOM TOW WIIM MHOM Tembl. Opranuzanus

paboter ¢ LEGO mindstorms Education EV3 0a3upyercs Ha TpHHIMIIE MPAKTHYCCKOTO OOYYCHHWs. Ydalruecs CHadaia

00lyMBIBAIOT, a 3aT€M CO3JAI0T pa3auuHble Mojaenu. IIpu 3TOM akTHBHU3aLMs YCBOEHHUs y4E€OHOro Marepuasa JIOCTUTAETCS

Omarozaps TOMy, 4TO MO3T U PYKH «pab0TalOT BMECTEY.

IIpu cOopke Mopeneil, ydamimecss HE TOJIBKO BBICTYNMAIOT B KAadyeCTBE IOHBIX HCCIEnoBaresied W uHKeHepoB. OHU enié u

BOBJICUEHBI B UTPOBYIO JEATENBbHOCTH. Mrpas ¢ poOoToM, ydamuecs: ¢ JETKOCThIO YCBAaWBAIOT 3HAHUS U3 €CTECTBEHHBIX HAYK,

TEXHOJIOTHH, MaTeMaTUKHU, He 00sICh COBEPILIATh OIIMOKU U UCTIPABIIATH HUX.

Baxwneiiee TpeOoBaHue K 3aHATUSIM MO poOOTOTeXHUKEAUPDEpEHIIUPOBAHHBIA MOAXO/ K YUYAIIUMCSI ¢ YYETOM HX 3JI0POBBA,

TBOPUYECKUX M YMCTBEHHBIX CIIOCOOHOCTEN, ICUXOJIOTHUECKUX KAaY€CTB U TPYAOBBIX HABBIKOB.

3aHATUS TPOBOJIUTCSA IO JABYM HANpaBICHUSM: HpakTU4eckas padora (co3gaHue poOOTa, HCIBITAHUE €ro Ha Tpacce) H

MHTEJUIEKTyallbHas pa0doTa (HamMcaHue MporpaMMbl Ha KOMIBIOTEPE, TOBOAKA €€ 10 pab0Yero COCTOSHHUS).

Koraa maér moarotoBka K COPEBHOBAHUSM pPa3HOTO YPOBHS HCIONb3yeTcs (PpoHTanbHas (rpymnmoBas) ¢opMa OpraHU3ALHH

paboThl. bonbiioe BHUMaHUE yIeseTcsl HOBEHIINM pa3paboTKaM, UX UCIIBITAHUN U 0COOEHHOCTAM KOHCTPYKIIHH.
IMenarornyeckune TeXHOJIOTHH

Texnonornueckue Habopbl LEGO opueHTHpOBaHBI Ha M3yYe€HHWE OCHOBHBIX MEXAaHMYECKHX MPUHIIUIIOB U JIIEMEHTapHBIX

TEXHUUYECKUX PpEIICHMI, JIeKAIIMX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIHMH u ycrpoiictB. LEGO sBnsercs wu

CaMOCTOSTENIbHBIM CPEJICTBOM pPa3BUBAIONIETO OOy4YeHUs, M Haubosee MPeaNOYTUTEIbHBIM HarisaHeiM mocobuem. LEGO

CHOCOOCTBYET POCTY HHTEIIEKTYyaJIbHBIX BO3MOXKHOCTEH, M 3Ty MHHOBALMOHHYIO TEXHOJOTHMIO MOKHO paccMaTpuUBaTh Kak

MeJaroruyecKui pecype.

B o0pa3oBarenbHOM mpoliecce ydaiquecss B rpymmnax oOydeHusi MPUMEHSIOTCS pa3HOOOpa3Hble UTPOBBIE U KOHCTPYKTHBHbBIE

TEXHOJIOTUH, 00JIaJa0IIUMU BEICOKMMH 00pa30BaTEIbHBIMU BO3MOKHOCTSIMH.

IMenarornyeckne TeXHOJIOTHH, IPUMeEHsieMble /sl TOCTHKEHUS LeJu:
JUYHOCTHO-OPUEHTUPOBAHHOE pa3BUBalolllee o00yyeHue — coyeraeT oOOydYeHHe M Yy4yeHue. B  TexXHOJOrmu JUYHOCTHO-
OpPUEHTHPOBAHHOTO OOYUYCHMSI IICHTP BCE 00pa30BaTENbHON CUCTEMBI — MHANBHIYAIbHOCTH IE€TCKOM JIMYHOCTH, CJIEIOBATEIHHO,
METOJIMYECKYIO OCHOBY ATOW TEXHOJIOTMH COCTABIAIOT quddepeHIranus U WHANBUIAYIN3aHs 00yIeHUSI.

MPOEKTHAsl JIEATEIHHOCTh — OCHOBHAs TEXHOJIOTHSI OCBOEHHS MPOrpaMMbl oOydarouumucs. Yepe3 MpOeKTHYIO AESTeIbHOCTD
oOy4aroniecs: IpoeKTUPYIOT (COBMECTHO C MEAAroroM UM CAMOCTOSITENIBHO) U pealM3yI0T HHAUBUAYAJIbHYIO0 00pa30BaTelIbHYIO
TPAEKTOPHIO B paMKax JAHHOW MPOrpaMMBbl;
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HH()OPMAITMOHHBIC TEXHOJIOTHH (pa3IMYHBbIE CIOCOOBI, MEXaHW3MBl W YCTPOWCTBA O0pabOTKM W mepemadn WHGOpPMAIIIH)
MO3BOJISTIOT BU3YaAJIBHO TIPEICTABUTh 3aMBICEN OyAYIIET0 MPOEKTa, KOHCTPYHUPYEMOI MOJICTIH.
AJITOPUTM YUeOHOT0 3aHATHUS
opraHu3anus padoThl;
MOBTOPEHUE M3YUYCHHOTO (aKTyaIu3alus 3HaHUH);
M3y4eHHUE HOBBIX 3HAHUH, (HOPMUPOBAHKME HOBBIX YMCHHUIA;
3aKperyieHue, CUCTeMaTH3aIs, MPUMEHEHHUE;
MO/IBE/ICHUE UTOTOB, JOMAIITHEE 3aaHHe.
N3noxeHHbIe 3Tambl MOTYT MO-Pa3HOMY KOMOWHHUPOBATHCS, KAaKHE-TMOO M3 HUX MOTYT HE MMETh MECTa B 3aBUCHUMOCTH OT
MEeIArornYeCcKuX Leyei.
JuapakTu4YecKne MaTepUalbl:
HaTJISTHO-MILTIOCTPAITMOHHBIA MaTeprail, KOHCTPYKTOPHI;
MIPOCTHIE CXEMBI B Pa3HBIX MacIlTadax;
TEXHOJIOTHYECKHE KaPTHI;
pa3IaTOYHBIA MAaTEPHAIT;
TUIAKTHYECKAE KOHTPOJIbHO-U3MEPUTEIHHBIC MaTePHAIIBL;
WHCTPYKITUH;
MpOrpaMMHOE 00ECIICUCHHE;
nporpamMmmHoe obecrieuenne LEGO.

CIIUCOK JINTEPATYPbI
Jluteparypa 1Ji4 neaarora:

ABTOoMatu3upoBaHHbie ycTpoiicTBa. [lepBoPoboT. Kaura nns yuutens. K kaure mpuiaraetcss KOMIakT-IUCK ¢ BUACOPUIBMAMHU,
oTKphIBarommmu 3ausatus mo reme. LEGO Group, nepesog MHT, — 134 c., nin.

be36opomosa T.B. «Ilepsrie maru B reomerpumn», — M.: «IIpocsemienuey, 2009

becnasnibko B.I1. OcHOBBI Teopuu neaarorndeckux CUcTeM. — BopoHex: u3a-Bo BOpoHekckoro yuuBepcurera, 2002 r.
Bozo6nosnsiembie nctounuku sHepruu. Kaura ans yunrtens. LEGO Group, nepesox UHT, -122 c., umnn.

Bonkosa C.B. «KonctpyupoBanue», — M: «IIpocsemenue», 2010r.
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WNupayctpus pazsiedennii. [leppoPo6ot. Kunura mst yaurens u coopuuk npoekros. LEGO Group, nepesox UHT, — 87 c., ui.
Kommektr metoguueckux matepuaioB «Ilepopo0oT». UHCTUTYT HOBBIX TEXHOJIOTHI.

[lepebackun A.B. baxmeTtreB A.A. MapkupoBKka 31eKTpOHHBIX KoMmoHeHTOB. M: Jlogaka-XXI, 2003.

[Totamuuk M. M. Ynpasnenue pazsutueM mkosisl — M.: 3uanue, 2001 r.

Texnonorust 1 nHGopMaTHka: MpoekThl U 3ananus. [leppoPobot. Knura mns yuurens. — M:MHT. — 80 c.

Texuonorus u ¢pusuka. Kaura aus yaurens. LEGO Educational/ Ilepeson na pycckuii — MHT

Tpummna C. B. MudopmarmonHas KOMIIETEHTHOCTh Kak meaarornyeckas kareropus [DnexktponHsid pecypc]. MHTEPHET-
YKYPHAJT «2UJOC» — www.eidos.ru.

Xytopckoii A.B. CoBpemennas aunaktuka. — M., 2001

OwmnmoB C.A. PoboTorexuuka mis aeteit u poaureneit. — CI16: Hayka, 2010

YexmnoBa A. B., Sxymxun II. A. «Kouctpykropsr LEGO DAKTA B kypce mHQOpPMAIMOHHBIX TeXHOJOTHWiA. BBenenue B
pobororexuuky». — M.: UHT, 2001 r.

Jluteparypa 1Jiel yYammxcs:

Anexcannp bapcykos. KTo ecth kT0 B poboToTexauku. — M., 2005 T.

KpaitneB A.®. [lepBoe nmyTtemecTBue B mapcTBo MamH. — M., 2007 .

MakapoB .M., TormueeB FO.1. Pob6oroTexuuka. Mctopus u nepcnektussl. M., 2003r.

PrixoBa E. A. Lego-JIaboparopus (Lego Control Lab). Yue6Ho-meTomuueckoe mocooue. — CII0, 2000r.

Jlureparypa sl poauTeJien:

Brirorckuii JI.C. BooOpaskeHre 1 TBOPUYECTBO B IETCKOM Bo3pacte. — M., 2016

Mup Bokpyr Hac: Kuura npoekTtoB: YueOHoe nocooue.- M.: [Ipocsemienue, 2014.

[Teitnept C. [lepeBopoT B CO3HAHUU: JETH, KOMITBIOTEPHI U TJI0I0TBOpHBIE uaeu. M.: Ilenaroruka, 1989
DHIMKIIONEINYSCKHUI ClIoBaph I0oHOTo TexHuKa. — M., Ilenaroruka, 2008

HuTepHer- pecypcsi:

http://a-robotov.ru/ Akagemust po6otoB. CeTh KIIyOOB pOOOTOTEXHUKHU IS AeTel. [DIEKTPOHHBIH pecypc] — Pexxum pocryma. —
URL.: http:// http://a-robotov.ru/ (nata o6pamienus 17.05.20)

http://www.prorobot.ru/ PoGotbl nero u poOororexHuka. [DiekTpoHHBIA pecypc] — Pexmm moctyma. — URL: http:/
http://www.prorobot.ru/ (mara o6pamenus 17.05.20)
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http://www.eidos.ru/

http://www.robotolab.ru/ JTabopaTopus PoboTorexHuku B cereBoM dopMate. [ DieKTpoHHBIN pecype]| — Pesxxum moctyma. — URL:

http://www.prorobot.ru/ (mara o6pamenus 17.05.20)

o01epa3BuBallei nporpammsl «PodoToTrexHnka» 2 roa 00y4eHust

Kanennapublii rpagux Ha 2024-2025 yueOHblii roa

Kommiekce OPraHU3aAlNOHHO-TIEAATOINMYICCKUX yC.]'lOBI/Iﬁ peau3danuu I[OIIOJIHHTQJILHOﬁ 06me06pa30BaTenLHOﬁ

Bpewmsa
Ne nposenenusa | opma Kou-Bo
n.n | Mecau | Yucno | 3anHaTuit 3aHATUI yacoB | Tewma 3aHATUHI dopma KOHTPOJIS
Pa3nen 1. BBogHoe 3ansitue (2 yaca)
1-2 Oecena 2 BBoaHoe 3ansTHe AHKETHUpOBaHHE 2

Paznen 2. KoncrpyupoBanue. Coopk

a po6oToB ¢ KoHCTPyKkTOpOoM LegoMindstorms EV3. (10 yacos)

Jleknns.

CnocoOsl kperuieHus: neraneid. CoequHeHne

pasIUYHBIX  JCTAJICW ¢ pa3sInYHBIMH
3-4 [IpakTuka 2 MIJIOCKOCTSIMM. HaGmronenue
COopka penykropa u3 jaerajed 0a3oBOro
5-6 [TpakTuka 2 Habopa LegoMindstormsEV3. Pednexcus
CpenHuii MOTOp M €ro Ha3HAaudYCHHE.
Jlexuust Buenpenue CpEIHEro MOTOpa B
7-8 [IpakTuka 2 KOHCTPYKIIHIO. HaGmronenue
9- N3yuenue KOHCTPYKLIUU pobota | [IpakTuueckas
10 [TpakTuka 2 «KerensPunr» paborta 5
11- [IpakTuyeckas
12 [IpakTuka 2 Coopka poborta «KerenbPunr rpyrrmoBas pabora
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Paznen 3. IlporpammupoBanne. PaGora B cpene nporpammupoBanusi Lego Mindstorms Education EV3.

(40 yacoB)
Bcnomunaem  cpeny  mporpamMmMupOBaHUS
LegoMindstorms. AKTHBHBIC, HEaKTUBHBIE,
13- JTMHAMUYECKHE SPIIBIKU, najguTpa
14 Jlexuus IPOrpaMMHUPOBAHUS. CaMoolieHuBaHuE
15- [TIporpamMmmubIe 0JIOKH. YnpasneHue
16 [IpakTuka MOTOpPaMH. HaGmronenue
[TporpamMmmupoBanue JIBUKCHHUS.
17- [IpsMmonuHeiHOE  ABWIKEHHE, TOBOPOTHI, | [IpakTHueckas
18 [IpakTuka pPa3BOPOT HA MECTE, OCTAHOBKA. pabora 4
[Iporpammubie  cTpykTrypbel.  CTpykTypa
«Oxunanue». Buenpenue B mnporpammy
Mojzienu poboTa CTpyKTypy «OXuaaHue
BpeMeHH. BHenpeHune B mporpammy MoOAenu
19- Jlexuus. poboTta cTpykrypy «Oxxuganue» noxkazanuil | IIpaktuueckas
20 [IpakTuka JaTYHKA. pabora 4
CtpykTypa «ukin», «ukim» c
21- Jlexuwust. MOCTYCJIOBUEM, MPEPHIBAHUE LHKIA U3
24 [IpakTuka MapajuieIbHOW BETKH. DKCIEPUMEHT
25- CocraBnenue MIPOTPaMMBI C
28 [IpakTrka UCITOJIb30BAaHUEM LIMKJIA C IOCTYCIOBHUEM. Ha6monenue
29- Crpykrypa «lIlepexmouatensy. JlobaBnenue
30 Jlexuus JIOTIOJIHUTEIBHOTO YCIOBHUSI B CTpYKTYypy | HaGmionenue
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«IIepexirouarensby.

31- CocraBneHue NpOrpaMMbl CO CTPYKTYpOH

32 [IpakTuka 2 «IlepexirogaTennby ¢ YCIOBUSIMH. Habmonenue

33- Harankn.  JlatTuuk  KacaHus.  PeXuMBI

34 Jlekus 2 aTyhKa KacaHUs Hab6mronenue
Jatunk 1uBerta.PexxuMbl nmaTumka 1BeTA.
«3mepenne — LBe».«CpaBHenue —LBeT»,

35- Jlexmus. «M3mepenne  —SpKocTh  OTPaKEHHOTO

38 [IpakTuka 4 CBETaY. HaGmronenue
VY pTpa3zBykoBOU JIaTUHK. Pexum

39- Jlexrust. U3MEpEHHs.  YIbTPa3BYKOBOM  JaTyuK.

40 [IpakTuka 2 Pexxum cpaBHeHue. PexxuM oxxuianus. Hab6mtonenue
[IporpamMMupoBaHue ¢ JaTYUKOM KacaHHs B
pexume  «M3mepenne»,  «CpaBHeHue»,

41- «Oxunanue — CpaBHeHue», «OxugaHue —

44 [IpakTuka 4 N3menenue. Hab6mronenue
[IporpammupoBaHre C AaTYUKOM IIBETa B
pexume «M3mepenue —LlBer», «CpaBHEHUE

45- —IBeT», «3mepenue —SIpkocTh

48 [IpakTuka 4 OTPaKEHHOTO CBETA. HabGmonenue
[IporpammupoBanre ¢  yIbTPa3BYKOBBIM

49- JaT4uKoM B pexxumax  «l3mepenuey,

52 [TpakTuka 4 «CpaBHEHUEY. HaGmronenue

Pasnen 4. IIpoekTHast AeATEJIbHOCTDH B IPYNIIAX M MOATOTOBKA K copeBHOBaHMAM (12 4yacoB)
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IIpoexTrpoBanue u co3Janue,
IpOrpaMMHpPOBAHNE pobota IS
53- Jlexumst HCIIOJIb30BaHUA B COPCBHOBAHUAX
56 [IpakTuka «Kereappunr» CamooueHuBaHue
Pa3paboTka KOHCTpyKUMH poOoTa ISt
57- copeBHOBaHmii. (O0pa3 pobOota. Bridop
60 [IpakTuka ONTUMAJIbHOM KOHCTPYKIIUH. Pednexcus
KoncTtpyupoBanue MOJIETH pobora.
[TpoMexyTOUHbIE UCHBITAHUS KOHCTPYKLUHU
61- poGota.  BHeceHHe  KOHCTPYKLIMOHHBIX
64 [IpakTuka n3meHeHuil. TectupoBanue poOoTa. Pednexcus
Pasnien 5. IToroBbie KOHKYpPCHBIE 3aHATHUS
[IpaBuia  copeBHOBaHMM W KpUTEpUM | BrlyuuTh mpasuna
65 Jlexuns OLICHMBAHUS 2
66-
68 CopeBHOBaHUS BHyTpeHHne copeBHOBaHUS CopeBHOBaHUs

YcioBus peaju3anyy NporpaMmmel

MaTepuajibHO-TeXHM4YECKO0e OCHAIIlCHUE 3aHSITHA:
Kaduner ¢ BMecTUMOCTBIO 20 Yes10BeK 715l MPOBEACHUS 3aHATUM C Tuiomaasio no Hopmam CAHIIuH;

pabouwii cToJ regarora 1 KOMIUICKT;

yueOHast MeOesb 115 ydaimuxcst 12 KOMIUIEKTOB;

JIOCKa meJtoBas 1 mi;

HOYTOYKH C BbIXosioM B MHTEepHET 12 1mIT.;

M®YVY 1 mr.;
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MYJIbTUMEIUUHBINA ITpoekTop 1 mT.;

skpaH 1 mr.;

30Ha MPOBEACHUS UCTIBITAHUN COOpPAHHBIX MOJIeNICH 1 pOOOTOB KOMILIEKT;
MECTO IPOBEJAECHUS IPYIIIOBBIX TPEHUHIOB;

KOMIUIEKTBI CIIELIMATIbHOW y4eOHOU JTUTEPaTypHl.

HCHOJII)BYGMLIfI KaOMHET COOTBCTCTBYCT BCCM Tp€60BaHI/I}IM TCXHHUKH 6€3OHaCHOCTI/I, HO}I(apHOﬁ 6630HaCHOCTI/I, CaAHHUTApPHBIM
HOpMaM: XOpomee OCBCIICHHUC, IICPUOINICCKOC ITPOBCTPUBAHUC, AOITYCTUMAA TCMIICpATypa BO34yXa, U T. .

Nudopmanuonnoe odecnevenme:
pecypchl UHGOPMALIMOHHBIX CETEH M0 METOIMKE ITPOBECHUS 3aHATUI U TOAOOPY CXEM U3rOTOBJICHUS U3/EIHI;
nporpammHoe obdecrieuenrne LEGO MINDSTORMS EV3.
HNuTepHeT pecypcesl:
LEGO Technic Tora no Maki [Odwuu. Caiit]. URL: http://www.isogawastudio.co.jp/legostudio/toranomaki/en/ (nata oOpareHwus:
25.04.2020).
Lego Education [O¢um. Caiit]. URL: http://www.lego.com/education/ (nara oopamenus: 30.08.2020).
Lego Digital Designer [O¢dum. Caiit]. URL: http://Idd.lego.com/ o6pamenus: 10.05.2020).
National Instruments [O¢um. Caiit]. URL: http://russia.ni.com/ (mara oopamenus: 30.08.2020)
Kanposoe obecneuenue: [lenaror, padoraromuii o JaHHON Mporpamme J0JDKEH 3HaTh OCHOBBI MPOTPAMMUPOBAHUS I UMETh
TexHuuyeckoe odpazoBanue. [lo ganHON 0OpaszoBaTenbHOM Mporpamme padoraer yuutenab uHpopmatuku u UKT, maremaruku
benmukoBa E.FO. — oOpa3oBaHue BbICIIEE-TIEAArOrMYECcKoe, CTaK paboThl 15 ner, kareropus COOTBETCTBUE 3aHMMAaEMOM
JOJIKHOCTH.

DopMbI ATTECTALUU.

B xome peamuszanuu nporpaMmbl BEAETCS CHUCTEMATUYECKUMK YYe€T 3HAHWUM W yMEHHUM ydamumxcs. [ind ouneHku
PE3yNbTATUBHOCTH NPUMEHSIETCS BXOAAIIUHN (OMPOC), TEKYIIUH U UTOTOBBIM KOHTPOJIb B JOpME TECTUPOBAHMUS.

Bhauane roga mpoBOAMTCS BXOIAIIMN KOHTPOJb B (popMe ompoca M aHKETUPOBAHUS, C II€JIbIO BBISBICHUS y peOST
CKJIOHHOCTEW, UHTEPECOB, 0’)KUJIAHUNA OT MPOrpaMMbl, UMEIOIIMXCSA Y HUX 3HAHWW, YMEHHUI U ONbITa ACSITEIBHOCTU MO JAHHOMY
HaIIPaBJICHUIO JEATEIbHOCTH.

Tekymuil KOHTPOJb B BHJE NMPOMEXKYTOUHOW ATTECTAlMU IPOBOJMUTCA MOCIE WU3YYEHHS OCHOBHBIX TEM JUISl OLIEHKH
CTENEHU M KaYECTBA YCBOCHMS YUAIIUMUCS MaTepHaia JaHHON MPOrpaMMBl.
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B KkoHne wu3ydeHus BCEHM NPOrpaMMbl IPOBOJMTCS MUTOTOBBIM KOHTPOJIb B BHIE HTOTOBOM aTTECTALMM C LEJbIO

OTIPENICIICHNS Ka4eCTBa MOJYYEHHbBIX 3HAHUU U YMECHUM.
OueHoYHbIE MATEPHAJIBI:

Ilpomesrcymounan ammecmayus:
IpaKTUYEeCKas YacTh: B BUJIE MUHU-COPEBHOBAHUH 10 3aJaHHON KaTeropuu (B paMKaxX KaKJI0M Ipymibl 00y4aromuxcs).
MuHuManbHOE KOJIMYECTBO — 6 6aiioB
Kpumepuu ouenxu:
KOHCTPYKLUS po0oTa;
HaIlrCcaHue MpOorpaMMBbl;
KOMaHHasi paboTa;
BBINIOJIHEHHE 33/IaHUSI 110 JaHHOW KaTEerOpHH.
Kaowcowvtit kpumepuii oyenusaemces ¢ 3 oanna.
1-5 Oamna (MUHMMaJIbHBIA YpOBEHb) — 4YacTas MOMOLIb MeJarora, HeNmpo4Has KOHCTPYKLHS poOoTa, HeclakeHHas paboTa
KOMaH/Ibl, HE BBIITOJIHEHO 3aJIaHUE.
6-9 GamnoB (cpeaHMil YpOBEHb) — peAKas MOMOIIb Teaarora, KOHCTPYKIHs poO0oTa ¢ HE3HAUUTEIHHBIMU HEAOYETAMH, 3a/IaHUE
BBITIOJTHEHO C OIIUOKaMHU.
10-12 GamyoB (MakCUMaJbHBIM YPOBEHb) — KpemnKas KOHCTPYKIUS poOoTa, clakeHHas padoTa KOMaH/bI, 3aJaHUE BBITOJIHEHO
MPaBUIIBHO.
Hmozoseasn ammecmayus:
MPaKTUYECKasi YaCTh: B BUJIE 3alllMTHI TPOEKTA IO 33/1aHHOM TeMe (B paMKaX Ka)KAOW IPYyMIbl 00y4Yarouuxcs).
MuHuMabHOE KOJIMYECTBO — 6 OaIoB.
Kpumepuu ouenxu:

KOHCTPYKITUSI poOOTa U MEPCIEKTUBBI €T0 MACCOBOTO MMPUMEHEHNS,
HaIMCaHUe MPOTPaMMBI C UCTIOIH30BAHUEM PA3IIUYHBIX OJIOKOB;
J€MOHCTpaIus podoTa, KPEaTUBHOCTH B BHITIOJTHEHUH TBOPUYECKUX 3aJaHUN, TPE3CHTAIINS.

Kaowcowvtit kpumepuii ouenusaemces ¢ 4 oanna.
1-5 Oamna (MUHMMAaJIbHBIA YpOBEHb) — 4YacTas MOMOLIb MeAarora, Hempo4Has KOHCTPYKLMS poOoTa, HeclaxkeHHas paboTa
KOMaH/Ibl, HE TTOITOTOBJICHA MTPE3EHTAIHS.
6-9 6aioB (cpeaHuil ypoBEHB) — pejiKasi TOMOIIb IeJarora, KOHCTPYKIMS poOOTa ¢ He3HAYMTEIbHBIMU HEJI0YETaMHU.
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10-12 GamnoB (MakcMMajbHBIH YPOBEHB) — KpeIKas KOHCTPYKLHS poOOTa, cliaxeHHass paboTa KOMAaH[bI, AEMOHCTpalusi U
MpEe3CHTAINS BBITOJIHEHA BCEMH YYaCTHUKAMH KOMaH/IbI.

MeToaudeckoe odecrnevyeHne NporpaMmabl.
OT6op MeTomoB 00y4deHUsi OOYCJIOBJIEH HEOOXOAUMOCTBhIO (OpMHUPOBAHUS HHGOPMAIMOHHON ¥ KOMMYHUKATUBHOU
KOMITETEHTHOCTEH yuamuxcs. PerieHne maHHOW 3ajauyd 0OECHEYEeHO HaJU4heM B IMporpamMMme Kypca CIeIyIOLUX 3JIEMEHTOB

JAHHBIX KOMITCTCHIIMM:

COITMAJILHO-TIPAKTUYECKasl 3HAUUMOCTh KOMIIETEHIIUH (00J1acTh TPUMEHEHHUSI pOOOTOB U I 4Yer0 HE0OXOAUMO YMETh CO3/1aBaTh
poOOTOB, T.€. MOTUBAIIUS HHTEpECca Y 00yUaIOIMXCs K MH)KEHEPHO-KOHCTPYKTOPCKOM CHIeIaIn3alIiim;

JUYHOCTHAS 3HAYMMOCTh KOMIIETCHIIMM (3aueM ydaliemMycsi HeoOXOJUMO OBITh KOMIIETEHTHBIM B 00JacTH COOpPKH H
MPOTPpaMMHUPOBaHUs POOOTOB), MEPEUEHb PEANbHBIX OOBEKTOB JEHCTBUTEIBLHOCTH, OTHOCSIIMXCS K JIAHHBIM KOMIIETCHIIUSM
(poOOTHI B KU3HU, TEXHUKE, 00pa30BaHUM, MPOU3BOJCTBE), 3HAHUS, YMEHUS M HABBIKH, OTHOCSIIUECS K JIAaHHBIM OOBEKTaM,
CrocoObl AESATETLHOCTA MO OTHONIEHUIO K JaHHBIM OOBEKTaM, MUHUMAJIbHO-HEOOXOJUMBIM OMBIT NESITEIHLHOCTH YUYEHHUKA B
chepe TaHHON KOMIIETEHIIUH.

OcHOBHBIE BU/IbI Y4€0HOM 1eSITeJIbHOCTH:

3HAKOMCTBO ¢ MIHTepHeT-pecypcamMu, CBI3aHHBIMHU C POOOTOTEXHUKOM;
MPOEKTHAs AESATENbHOCTD;

WHIUBUyallbHAs paboTa, paboTa B Mapax, rpyIrax;

COpPEBHOBAHMUSI.

ITenarornueckre TEXHOIOTHH:

IPYNIIOBBIE TEXHOJIOTHH;

MIPOEKTHAs! TCXHOJIOT U,

WH(POPMAITMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTHU;

JUYHOCTHO-OPUCHTUPOBAHHBIN MTOAXOI.

Hcnonb3yempie METOABL:

CroBecHble: Oecena, 00BICHEHHUE, paccKas.

HccnenoBaTellbCKre: TaHHBIC METOJBI TPEIIOaraloT MOCTAHOBKY W PelIeHUE TMPOOJEMHBIX CUTYaIlUH, B ATHX CIIy4asX HOBBIC
3HAHWSA ¥ YMCHHUS OTKPBIBAIOTCS YUAIIUMCS HETIOCPEACTBEHHO B XOJI€ PEIICHUS MPAKTHYSCKHUX 3a/1a4.
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Harmsinapie: (1eMOHCTpaIMOHHBIE TTOCOOHMS, MAaKEThl) MOKA3bIBACTCA OOJBIIOE KOJWYECTBO WIUTIOCTPUPOBAHHOMN JHUTEPATYPHI,
BUJICOMATEPHAIIOB 3a MpOILIbie roja 00ydeHus, (oTo o0pa3oB «yCHEUIHbIX» POOOTOB, UCMOJB3YIOTCS TEXHUUECKUE CPE/ICTBA
0o0yueHwus.

[TpakTHdeckue: mpakTuieckas padora o coOopke poOOTOB M HAMMKMCAHUIO TPOTPAMM YTIPABIICHHUSL.

VHHOBAIIMOHHBIC: HCIIOH30BAHUE KOMITBIOTEPHBIX MPOTpaMM, pacdeTa W MPOCKTHPOBAHHS POOOTOB, COBEPIICHCTBOBAHHE
nporiecca paboThl (MCMOJMB30BaHUS HOBBIX MaTepUajoB M TEXHOJOTHH), OTpa0OTKa HABBIKOB MPOTPAMMHPOBAHUS C
MCTIOJIb30BAaHUEM PA3IIUIHBIX S3BIKOB U CPEJl IPOrPaMMHUPOBAHUSI.

[IpoekTHast AESITENIBHOCTh MO pa3paboTKe PAIMOHATM3ATOPCKUX MPEIOKEHUH, n300peTeHnit. OpraHuzaius Mo3TamHou paboThI
OT UJIeU J0 TOTOBOM MOJIENU WM CUCTEMATHU3MPOBAHHOTO pe3yJIbTaTa.

[lepBoHauanbHOE UCTONB30BaHUE KOHCTPYKTOpoB LEGO TpebGyer Hanmmuus roTOBBIX MIAOJIOHOB: MPU OTCYTCTBHUU y MHOTHX
YYAIIMXCS MPAKTUYECKOIO ONbITa HEOOXOAUM MEpPBBIA 3Tan OOy4eHHs, HA KOTOPOM IMPOHMCXOJMT 3HAKOMCTBO C Pa3IMYHBIMU
BUJIaMU COEAMHEHUS JAeTallel, BbIpaOaThIBAETCS YMEHUE YUTATh YEPTEKHU U B3aUMOJACHCTBOBATh B KOMAH/IE.

B nanpHeinieMm, yyamniyecsi OTKJIOHSAIOTCS OT MHCTPYKLMHU, BKIIIOYAsi COOCTBEHHYIO (paHTa3uio, KOTOpas MO3BOJISIET CO3/1aBaTh
COBEPILIEHHO HEBEPOATHbIE MoOJend. HemocTatok 3HaHW s MPOM3BOJACTBA COOCTBEHHOM MOJENU KOMIIEHCUPYETCS
BO3pAaCTaloIel aKTUBHOCTBIO JTH0003HATENBHOCTH YYAILIETOCs], YTO BBIBOJUT OOy4YeHHE Ha HOBBIM MIPOYKTUBHBIN YPOBEHb.

OcHOBHBIE 3Tanbl pazpabOTKH MPOEKTA:

O603HaYeHNe TEMBI TPOCKTA

[enp 1 3a7a4M IpeACTABIASIEMOTrO IPOEKTA.

Pa3paboTka MexaHu3Ma Ha OCHOBE UCIOJIb3yeMOr0 KOHCTPYKTOPA.
CocrapieHue mporpaMmsl Jijisi paboThl MEXaHU3MA.

TecTupoBaHue MOJENH, yCTpaHEHHE J1e(PEKTOB M HEUCIPABHOCTEH.

[Tpu pazpaboTKe M OTJIAJKE MPOCKTOB YYAIIHECs JEIATCSA OMBITOM JAPYT C APYTrOM, 4TO O4YeHBb 3(PPEKTUBHO BIUSCT HA Pa3BUTHE
MMO3HABATEIIbHBIX, TBOPUYCCKUX HABBIKOB, @ TAKKE CAMOCTOSATEIBLHOCTD .

Ha ka)kioM 13 BBIIICTIEPEYMCIICHHBIX ATArlOB OOYYCHHSI ydalTuecs: Kak Obl «HAKJIaIbIBAIOT» HOBBIC 3HAHMS Ha T€, KOTOPHIMHU OHH
yke 00J1a/IatoT, pacupsisi, TAKUM 00pa3oM, CBOU MO3HAHUSI.

@®opMbI OpraHu3alry y4eOHbIX 3aHATUHI:
Oecena (moJiydeHrHe HOBOTO MaTepuaa);
CaMOCTOSTENbHAS JIEATeIbHOCTh (JI€TU BBITIOJHSIOT WHIAMBUIYaJbHbIE 3a/laHUs B TEUEHHUE YACTU 3aHATHUS WJIM HECKOJbKHUX

3aHSITUIN);
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poJieBast Urpa;
COpPEBHOBaHME (MPAKTHUYECKOE yYaCTHE JIETEN B COPEBHOBAHUAX O POOOTOTEXHUKE PA3HOTO YPOBHS);
pa3paboTKa TBOPYECKHUX IPOEKTOB M UX IPE3CHTALUS;

BBICTaBKa.

dopMa OpraHmM3zaluy 3aHATUNA MOXET BAPbUPOBATHCS MENaroroM U BBIOMPAETCS ¢ YYETOM TOW WM MHOW Tembl. OpraHuzanus

padoter ¢ LEGO mindstorms Education EV3 0a3supyercs Ha HpHHIMIIE MPAKTHYECKOrOo OOydYeHHs. Ydalluecs CHadaia

OOZyMBIBAIOT, a 3aTe€M CO3MAI0T pa3lu4Hble Mojend. [Ipu 3TOM aKkTHBH3AIMs YCBOCHHs y4eOHOTO MaTepuaja JOCTUTAeTCs

OJiaroiapsi TOMy, 4YTO MO3T ¥ PYKH «pabOTal0T BMECTEN.

[Ipu cOopke Moxenel, ydamiuecs HE TOJIBKO BBICTYIAIOT B KadyeCTBE IOHBIX HCCienoBarelied W HHXKeHepoB. OHU emé U

BOBJICUEHBI B UTPOBYIO JeSATEIbHOCTh. Mrpas ¢ poGoToM, yyamiuecs ¢ JIETKOCThIO YCBAaMBAIOT 3HAHUS U3 €CTECTBEHHBIX HAYK,

TEXHOJIOTHH, MATEMATUKH, HE 00SICh COBEPIIATh OITMOKU U UCTIPABIISITH HX.

Baxneiiiiee TpeboBaHMe K 3aHATHSAM IO pOOOTOTEXHUKE TUDPEpEeHIIMPOBAHHBIN MOAX0 K YyYAIIUMCS C YYETOM HX 3]I0POBbS,

TBOPYECKUX U YMCTBEHHBIX CIIOCOOHOCTEN, ICUXOJIOTUYECKUX KaUeCTB U TPY/IOBBIX HaBBIKOB.

3aHATUS TPOBOJUTCS IO JBYM HAMpaBICHUSM: NpakTU4eckas pabora (co3gaHue poOOTa, WCMBITAHUE €ro Ha Tpacce) H

MHTEJUICKTyallbHas paboTa (HamucaHue mporpaMMbl Ha KOMIIBIOTEPE, T0BOKA €€ 10 paboyero COCTOSHUS).

Korma uaér moAaroroBka K COpPEBHOBAHHSM Pa3HOTO YPOBHSI UCIONB3yeTCs (PpoHTanbHas (rpymnmoBas) ¢opMa OpraHU3AINH

paboThl. boinbiioe BHUMaHWE yenseTcss HOBEUITUM pa3paboTKaM, UX UCIIBITAHUN U 0COOCHHOCTSM KOHCTPYKIIUH.
Ilenaroruvyeckue TEXHOJIOTHH

Texnonornyeckue Habopel LEGO opueHTHpOBaHBI HAa W3y4YeHHWE OCHOBHBIX MEXAHWYECKUX NPHUHIIMIIOB U AJIEMEHTapHBIX
TEXHUYECKUX PCIIECHUHM, JIeKAlMX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIud u ycrpoiictB. LEGO sBasercs wu
CaMOCTOSTEIILHBIM CPEJICTBOM pPa3BHUBAIONIET0 OOy4deHUs, U Haubojee MPeANOYTUTEIBHBIM HarisaaHeiM mocobuem. LEGO
CIIOCOOCTBYET POCTY HMHTEIUIEKTYaJIbHBIX BO3MOXKHOCTEH, W ATy HMHHOBAIIMOHHYIO TEXHOJIOTHMIO MOXHO pPacCMaTpUBaTh Kak
MEeIarOrTUYECKUN pecype.

B oOpazoBarensHOM Tporiecce ydanuecss B Tpynmnax oOy4eHHs MPUMEHSIOTCS pa3HOOOpasHbIe UTPOBBICE U KOHCTPYKTHBHBIC
TEXHOJIOTHH, 00JIaJAalOIMMU BHICOKUMH 00pa30BaTEIHHBIMUA BO3MOKHOCTSIMU.

Ileparornueckue TEXHOJIOIUH, IPUMECHACMBIC 1JIH JOCTHKCHUA LEJIN:

37



JUYHOCTHO-OPUEHTUPOBAHHOE pa3BUBaroIIee O0O0ydeHHe — couyeTaeT OOydYeHHe H Yy4YeHHEe. B  TexXHOJIOTMH JWYHOCTHO-
OPHEHTHUPOBAHHOTO OOYYECHHS IIEHTP BCEH 00pa30BaTEeIbHON CUCTEMBI — MHIUBUYAIBHOCTD IETCKOW JTUYHOCTH, CIIEI0BATEIBHO,
METOJAMYECKYI0 OCHOBY 3TOW TEXHOJIOTUH COCTABISIOT qudPepeHnnanusi 1 HHIUBUIYyATH3aIAsI 00yUeHUS.
POEKTHas JESATEIbHOCTh — OCHOBHAs TEXHOJIOTHSI OCBOEHUS MporpaMMbl oOydaronumucs. Yepe3 MPOEKTHYIO AESTENbHOCTh
oOy4aroniuecs: IpoeKTUPYIOT (COBMECTHO C MEAAroroM MM CAMOCTOSITENIBHO) U PeAM3yI0T HHAUBUAYaIbHYIO0 00pa30BaTelIbHYIO
TPAEKTOPHIO B paMKax JAaHHOW MPOTrpaMMBbl;
HH()OPMAIIMOHHBIE TEXHOJIOTHH (pa3IMyHbIE CIOCOOBI, MEXaHU3MBbl M YCTpOWCTBA 00pabOTKM W Tmepenadyd HHGOpMAIN)
MO3BOJISIIOT BU3YaJIbHO MIPEICTABUTH 3aMbICEN OyAyIIero MPOeKTa, KOHCTPYUPYEMOI MOJIETH.

AJITOPUTM y4eOHOT0 3aHATHSA
opraHu3zaius padoThl;
MMOBTOPEHUE U3YUYCHHOTO (aKTyaau3alus 3HaHUM);
M3y4YeHUE HOBBIX 3HaHWH, (POPMUPOBAHNE HOBBIX YMCHHI;
3aKpETUICHUE, CHCTEMAaTH3aIlus, IPUMCHECHHCE,
MTO/IBE/ICHHE UTOTOB, TOMAIITHEE 3aJaHHeE.
N3nokeHHbIe dTambl MOTYT TO-Pa3HOMY KOMOWHHMPOBATHCS, KAaKHE-THOO M3 HUX MOTYT HE MMETh MECTa B 3aBUCHMOCTH OT
MEeIarornuecKux Leyei.

JAuaakTuyeckne MaTepualbl:

HaTJISTHO-MILTIOCTPAITMOHHBIA MaTeprai, KOHCTPYKTOPHI;
MIPOCTBIC CXEMBI B pa3HBIX MacITadax;

TEXHOJIOTUYECKHE KapThI,

pa3gaToOYHbINA MaTepHUa;

TUIaKTHYECKAE KOHTPOJIBHO-U3MEPHUTEIbLHBIC MATEPHAIBL;
UHCTPYKITUY;

MPOTrpaMMHOE OOECIICUCHHE;

nporpammuoe obecneuenne LEGO.
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AnkerupoBanue 1

Bo3biBaet nu y Bac unTepec npoiiecc yueHus?
A) Bcerjia UHTEpPECHO;

b) yamie Bcero uHTEpECHO;

B) nHorna Bo3HMKaeT HHTEPEC;

') HuKOT1a HE BBI3BIBAJI UHTEPECA,;

J1) HE TyMalt 00 3TOM.
Kakue ydeOHbIc mpeameTsl Bam HpaBsTcs?

A) OueHb UHTEPECEH: ...
b) unrepecen: ...

B) coBcem He uHTEpECEH: ...
[Touemy sTOT (3TH) MpeaMeT Tebe UHTepeceH?

A) HpaBHUTCS IPENOAABATED;

b) HpaBuTCA y3HaBaTh HOBOE B 3TOM 00JaCTH 3HAHUM;

B) Mory oTnoxHyTb, pacciaOuThbcs;

') BO3BMOKHOCTB OOIIATHCS C APY3bIMH;
J1) HE pyraeT y4uTelb;

E) HpaBuTCs mony4daTh XOpOIIHE OIEHKH;
’X) apaBuTcs mporiecc paboThl Ha YPOKE;
3) HpaBUTCS TOOBIBATHCS PE3yIIbTATA;

W) aTOT IpeAMeT HPABUTCSI MOUM JPY3bsiM;
K) mpuBnekaet akTyaapHOCTh MPEIMETA;

JI) mpuroauTcs B KU3HU 1715 OyAy1iei npodeccuu.
Ecnu BaM HpaBUTCS yUNUTBCS, TO KaK NPOSBISAETCSA 3TOT UHTEpec?

A) akTUBHO paboTaro Ha YPOKE;

IMPUJIOKEHUE
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b) BHUMAaTENbHO ClilylIa 0ObSICHEHUS YUNUTENS;
B) ynTaro JONOJHUTENBHYIO JIUTEPATYPY;

') 3aHMMaroch B IPEIMETHOM KPYKKE;

J1) u3y4aro TONOJHUTEIBHYIO JIUTEPATYPY;

E) crpemittoch npuayMarh 4To-IM00 HOBOE, YCOBEPIIEHCTBOBATH.
CkoJibKkO BpeMeHH Brl TpaTuTe Ha TO, 4TOOBI 3aHUMATHCS TEM, 4TO Bac nnrepecyer?

A) 3aHUMAaIOCh BEIOpaHHBIM IIPEIMETOM TOJIBKO Ha YPOKE;
b) caMoCTOSITENIbHO 3aHUMAIOCh JIOMa;
B) yranyOnsito cBoM 3HaHUS Ha 3aHATHSIX KPYXKKa B IIKOJIE U BHE IIKOJIBI;

') MHOTO 3aHMMAIOCh JTOTIOJHUTEIBHO.
Kax Brl moctymuTe, eciu 3a1aHO CI0KHOE 3aJjaHue, CBA3aHHOE ¢ TTpeaMeToM Bamrero wHTEepeca?

A) cpa3y crpolry OTBET Y APYTHX;
b) nonpomry noackaskys;
B) mocraparock BBHIIOTHUATE €€ cam, eCIM He CMOTY, MTOTPOIITY TTOMOIIIH;

I') BO 4TO OBI TO HU CTAJIO OCTAPAIOCH BBIMOJIHUTH CaM.
Yro Bac nmpusiiekaet B npeaMere, KOTOpbiii Bam nnTepecen?

A) MeHSs UHTEPECYIOT HOBbIE (DAKThI, 3AaHUMATENIbHbBIC SIBJICHUS, O KOTOPBIX 5 MOTY y3HATh OT IPYTHUX;
b) MHe HpaBUTCA pa3OupaThCs B TOM, UTO M KaK MMPOUCXOIUT;

B) MHe nHTEpeCcHO JOXOMUTH 0 CYTH COOBITUI U SIBIICHUMN, BBISICHUTH, TOYEMY OHU MPOUCXOAT; [') MHE HHTEPECHO, UCTIONIb3YSI

CBOHM 3HAHUS, IPUAYMBIBATh, KOHCTPYUPOBATh HOBOE.
Joxaan 1

Tembl TOKIaA0B MO POOOTOTEXHUKH:
. CoBpemeHHbIe POOOTHI
. PoGoTsI B Hamem gome
. PazButue podotorexuuku B Poccun
. Pa3zButne poOOTOTEXHUKH B MUPE
. Koncrpykrop Jlero
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Omnpoc 1.

3amanue Nel. Hanummre nonaeie HazBanus neraitei LEGO Mindstorms EV-3:

12 3

456

78

3anmanue No2. HanumumTe mosHbIe Ha3BaHUs 3JIEKTPOHHBIX KoMmoHeHToB LEGO Mindstorms EV-3:
12

34

56

3ananue Ne3. [lepeuncnute OCHOBHBIE TIpaBHUiia pabOTHI B KaOMHETE POOOTOTEXHUKU:
3ananue Ne4. Pacckaxkute o moprax LEGO Mindstorms EV-3:

IIpakTnueckas padora 1.

COopka poOOTOB 1O HHCTPYKIIUH:

https://mrori-reapaeiick.pd/images/files/roboS.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-color-sensor-down-driving-
base-d30ed30610c3d6647d56el7bc64cf6e?.pdf

https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-color-sensor-forward-driving-

base-ce0bf1f7c9763c6457a641f579c9f18b.pdf

https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-driving-base-

79bebfc16bd491186ea9c9069842155¢e.pdf

https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-gyro-sensor-driving-base-

a521f8ebe355¢281c006418395309e15.pdf

https://le-www-live-s.leqgocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-medium-motor-driving-base-

£66e2fc0d917485eflaa023e8358e7a7.pdf
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https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-color-sensor-down-driving-base-d30ed30610c3d6647d56e17bc64cf6e2.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-color-sensor-down-driving-base-d30ed30610c3d6647d56e17bc64cf6e2.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-color-sensor-forward-driving-base-ce0bf1f7c9763c6457a641f579c9f18b.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-color-sensor-forward-driving-base-ce0bf1f7c9763c6457a641f579c9f18b.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-driving-base-79bebfc16bd491186ea9c9069842155e.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-rem-driving-base-79bebfc16bd491186ea9c9069842155e.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-gyro-sensor-driving-base-a521f8ebe355c281c006418395309e15.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-gyro-sensor-driving-base-a521f8ebe355c281c006418395309e15.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-medium-motor-driving-base-e66e2fc0d917485ef1aa023e8358e7a7.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-medium-motor-driving-base-e66e2fc0d917485ef1aa023e8358e7a7.pdf

7.

8.

https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-touch-sensor-driving-base-
4h82858ad3054e725caf23fffde42194.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-ultrasonic-sensor-driving-base-
61ffdfa46laee2470b8ddbeab16e2070.pdf

IIpakTHyeckas padora 2.

COopka poboTa 1o cBoeil COOCTBEHHOM 3aTlyMKe
IIpakTnuyeckas padora 3.

Ckauatb 1 YCTAHOBHUTD IMPHUIIOKCHUEC HA

tenedoH: https://play.google.com/store/apps/details?id=com.lego.mindstorms.ev3programmer&hl=ru
HUcnonn3oBanne MPYIIOKCHUA OJI ICPEMCIICHUSA 110 IIKOJIC, O6XOI[5[ PA3IINYHBIC ITPCIIATCTBHA
Omnpoc 2.

Ha3oBute naruuku u ux GyHKUAA
IIpakTnueckas padora 4

[IpencraBiieHHbIE TPOrpaMMBbl SIBJISIIOTCST TIEPBOHAYAIBHBIMU JIJIs O3HAKOMJICHHUS JETEH, B JajdbHEWIlIEeM OHM CaMU HAUYMHAIOT
AKCIIEPUMEHTUPOBATH C PA3TMYHBIMU OJIOKaMU, MO/ PYKOBOJICTBOM PYKOBOIUTEIISL.
IIpaBuaa 1.

O0mue npaBuia

1.1. Po60T 10JKEH BBITOJKHYTH pOOOTa-COMEPHUKA 3a YEPHYIO JIMHUIO (3a TIpeAeIibl MoJs).

1.2. ITocne Havana cocTsi3aHus poOOThI JOJKHBI IBUTATHCS 110 HAMIPABJICHUIO APYT K APYTY A0 CTOJIKHOBEHHUS.

1.3. ITocne cToaKHOBEHUS pOOOTHI IOJKHBI IIBITATHCSI KOHTAKTUPOBATH IPYT C APYTOM.

1.4. Bo BpeMst MpoBeAEHUS COCTSI3aHUS YYACTHUKM KOMaH/]l HE J0JDKHBI KacaThCsl pOOOTOB.

1.5. JIBa aBTOHOMHBIX po0OOTa BBICTABJIAIOTCS HA PUHT (KpyTioe mosje). POOOTHI MbITAalOTCA BBHITOJKHYTH CONEPHUKA 32 MPEJIEibl
pUHTa.

1.6. Po6oT, BeIMrpaBIInii 00IbIIIEE KOJTUYECTBO PAYH/IOB, BRIMTPHIBACT MaTH.
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https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-touch-sensor-driving-base-4b82858ad3054e725caf23fffde42194.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-touch-sensor-driving-base-4b82858ad3054e725caf23fffde42194.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-ultrasonic-sensor-driving-base-61ffdfa461aee2470b8ddbeab16e2070.pdf
https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-instructions/ev3-ultrasonic-sensor-driving-base-61ffdfa461aee2470b8ddbeab16e2070.pdf
https://play.google.com/store/apps/details?id=com.lego.mindstorms.ev3programmer&hl=ru

1.7. Ilpum urpe «Kaxaplid ¢ KaKJIbIM», Ty4IIUM CYUTAETCS pOOOT BBIMTPABIINKA OOJIbIIEE KOJTUYECTBO MATYEH.

1.8. [Tpu GONBIIIOM KOMYECTBE YYACTHUKOB MOKHO OPTaHU30BBIBATH PAHKUPOBAHUE IO «OJUMITHIICKOM crucTeMe (Ha BBUIET).
PoGor

2.1. PoOOTHI JOJDKHBI OBITH IOCTPOSHBI C HCIIOJB30BAaHHWEM TOJIbKO neTanieli koHcTpykTopoB JIEI'O IlepBopobor (LEGO-
Mindstorms)

2.2. Bo Bpems Bcero payHja:

Pa3Mep poboTa He TOoJKEeH NpeBbIaTh 25x25x25¢M.

Bec poboTa He J0JKEeH MpeBhIaTh 1KT.

2.3. PoboT, M0 MHEHHIO CyIuii, HAMEPEHO MOBPEXAAIOINN IPYTHX POOOTOB, WM KaK-THOO MOBPEXKAAIOMINN MOKPHITUE MO,
OyneT AMCKBaNM(UIIMPOBAH HA BCE BpEMs COCTSA3AHMIMA.

2.4. B KOHCTpYKIIMH pOoOOTa CTPOTO 3aIPEIICHO UCIIOIb30BATh:

Knesmue Bemecrna.

2.5. [lepen maTuem poOOTHI MPOBEPSIOTCS Ha TaO0APUTHI U BEC.

2.6. POOGOT MOXKET MMETh MHOXKECTBO MPOTPaMM, M3 KOTOPBIX ONEPATOp MOKET BHIOUPATh KaXKIbI payH/I.

2.7. Mexny MaTdyaMu pa3penieHo U3MEHSATh KOHCTPYKIIMIO U TIPOTpaMMBbI pOOOTOB.

IHone

3.1. Bensrit kpyr quametpom 1 M ¢ u€pHOI Ka€MKOH TOIIIHUHON B 5 CM.

3.2. B kpyre, kpacHbIMHU MOJIOCKAMHU OTMEYEHBI CTAPTOBBIC 30HBI POOOTOB.

3.3. KpacHoif Toukoii 0OTMEUEH IIEHTp KpyTa.

3.4. [1one pa3MeleHo Ha Moauyme BhIcOTOM 16 MM.

IIpoBenenue CopeBHOBAHM

4.1. CopeBHOBaHHsI COCTOST U3 CepUU MaTdeil. MaTu omnpenenseT, u3 ABYX y4acTBYIOIIUX B HEM poOOTOB, HaOOJIee CHIIBHOTO.
Martu coctout u3 3 paysaoB no 30 cexkyHa. MaTd BBIMTPBIBAET pOOOT BBHIMTPABIIMKA OO0JbIlIee KOJUYECTBO payHAOB. Cynbs
MO>KET UCTOIb30BaTh JONOJHUTENBbHBIN payH[ AJIs Pa3bsCHEHUS CIIOPHBIX CUTYallUH.

4.2. Paynasl pOBOASITCS MOAPS.

4.3. B nauane payHaa poOOThl BBICTABISIOTCS 3a KPacHBIMU MojiocaMH (OT LIEHTpa PUHra) B CBOMX CTApTOBBIX 30HAX, BCE
KaCaroUIMecs MOJI1 YaCTH po0O0Ta JOJKHBI HAXOAUTHCS BHYTPU CTAPTOBOW 30HBI.
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4.4. TTo xomaHzie cyibH OTAAETCS CUTHAN Ha 3aIllyCK pOOOTOB, MPH 3TOM ONEPaTOPhl pOOOTOB AOJKHBI 3aITyCTUTh MPOTpaMMy Ha
po0oTax M OTOWTHU OT Mo Gosiee ueM Ha 1 MeTp B TeueHHe 5 CeKyHI. 3a 3TH K€ S5 CeKyH poOOTHI JOIHKHBI IPOEXaTh MO MPSMO
Y CTOJIKHYTBCS IPYT C APYTOM.

4.5. Ins naunHaronux: [Tocne cToikHOBEHUSI pOOOTHI HE MOTYT MAaHEBPUPOBATH 10 PUHTY.

4.6. J1ns oneitHBIX: [lociie cTOTKHOBEHUS pOOOTHI MOTYT MAHEBPUPOBATH MO PUHTY KaK YTOIHO.

4.7. Ecniu poOOTHI HE CTAJIKMBAIOTCA B TEUEHUE S CEKYH] MOCJe Havana payH/a, TO poOoT U3-3a KOTOPOTo, IO MHEHUIO CYAbH, HE
IIPOUCXOJHUT CTOJKHOBEHHMSI, CYUTAETCS MPOUTPaBIIMM B payHje. Ecau poOOThI €1yT MO NpsAMOK U HE YCIEBAOT CTOJIKHYTHCS 3a

S CeKyH/]I, TO poOOT, HaXOAAIIMIICS OJIMAKE K CBOEH CTAPTOBOM 30HE, CUMTAETCS POUTPABILINUM B payHJE.
IIpaBuia ordopa nodeaurte s

5.1. Ecnmu po6oT He ABUraeTcs, He HaXOAACh B KOHTAKTE C IPYrUM poOoToM, Gombie 10 cex, To OH cuuTaeTcs MpOUrpaBIInM B
payHe.

5.2. Tlpu xacanmm 000K dYacTH poOoTa (maxke HE MPHUCOCIAMHEHHONW K poOOTy) 3a Tpeaeibl 4EpHOH KaéMKH, poOOTY
3aCUUTHIBAETCS MIPOUTPHILI B PayH/IE.

5.3. Ecnu mo OKOHYaHWM payHAa HU OJUH POOOT HE OyJeT BHITOJKHYT 3a MpPEeibl Kpyra, TO BBIMTPABIINM PayH] CUUTAETCS
po0oT, HaxoAsIIUiCS OJUXKEe BCETO K LIEHTPY Kpyra.

5.4. Ecnu nmobenutens HE MOXET OBITh ONPENENEH CnOoco0aMHu, ONMCAHHBIMHU BBINIE, PEUIEHUE O MOoOeAe WM MEPEUrpOBKE
MPUHUMAET CYJIbS COCTSA3aHUS.

CyaeiicTBo

6.1. OpraHu3aTopbl OCTABJISAIOT 32 COOOW MPAaBO BHOCUTH B TpaBWjIa COCTSI3aHMHA JIFOOBIC M3MEHCHHUS, CCIIM ITH U3MCHCHHS HE
JAI0T MPEUMYILECTB OAHOW U3 KOMaH/.

6.2. KoHTposb 1 moJgBeIeHuE UTOTOB OCYILIECTBISIETCS CYAMCKOM KOJIIErel B COOTBETCTBUHM C MPUBEICHHBIMU MPABUIIAMH.

6.3. Cynpu 00namar0T BCEMH IMOJTHOMOYMSIMU Ha MPOTSDKEHUM BCEX COCTSA3aHMI; BCE YYACTHHMKHU JIOJDKHBI MOJUUHSTBCS HMX
PELICHUSIM.

6.4. Ecnu nosiBIAIOTCS KaKKe-TO BO3PAXKEHUsI OTHOCUTENIbHO CYAEHCTBA, KOMaHa UMEET MPaBoO B YCTHOM MOPSAKE 00kKaloBaTh
peuienue cyaei B OprkoMUTeTe HE MO3/IHEE OKOHYAHUS TEKYILIETO payHaa.
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6.5. IlepeurpoBka MOXxeT OBITH IpPOBEIEHA MO PEHICHHIO CyJIed B cllydyae, Korja poOOT HE CMOT 3aKOHUYUTh ATal HM3-3a
MIOCTOPOHHETO BMEIIATEIhCTBA, TUOO KOT1a HEMCIIPAaBHOCTh BO3HUKIIA MO MPUYHUHE TIII0XOT0 COCTOSHUS UTPOBOTO MOJIA, IO U3-
3a OIMUOKH, JOMYIEHHON CyIeHCKON KOJIETHU.

6.6. UneHpl KOMaH/IbI U PYKOBOJUTEINb HE JOJKHBI BMEIITUBATHCS B ACHCTBHS poOOTa CBOCH KOMAaH/IbI UIIU pOOOTa COTIEPHUKA HU
dbusnuecky, HUI Ha paccTOSTHUHU. BMmemaTenbcTBO BEJET K HEMEJICHHOHN TUCKBaNU(DUKAIIH.

6.7. Cynbs MOXET 3aKOHUUTBH COCTSI3aHUE MO COOCTBEHHOMY YCMOTPEHHIO, €CIIU POOOT HE CMOKET MPOJOJDKUTH JBUKCHHE B
teuenue 10 cexyn.

AHKeTHpOBaHue 2.

AHKeTa 1 OEHKH YPOBHS IKOJIbHOM MoTUBanuu H. JlyckanoBou

Tebe HpaBUTCS B 1IKOJIE?

HE OYECHb

HpaBUTCSA

HE HpaBUTCS

VY Tpom, Koraa Thl MPOCHINACIIBCS, Thl BCET/IAa C PAJOCThIO HJIEIb B IIKOIY HJIK TeOE YacTO XO4YeTCs ocTaTbes Joma?
qalie X04eTcs OCTaThCs JoMa

OBIBAaET MO-PA3HOMY

U1y C PajoCThIO

Ecnu Obl yunTens ckaszal, yTo 3aBTpa B IIKOJY HE 0053aTeIbHO NMPUXOAMTH BCEM YUEHUKaM, YTO JKEIAIOIINE MOTYT OCTAaThCsA
7I0Ma, ThI TIOLLIEN OBl B IKOJIY MJIU OCTajCs Joma?

HE 3HAI0

ocTajicsa Ol JoMa

nores Obl B KOy

Tebe HpaBUTCS, KOTJa Y BaC OTMEHSIOT KaKUue-HUOYIb YPOKH?

HE HpaBUTCS

OBIBAaET MO-PA3HOMY

HpaBUTCSA

TrI XoTen OBL, YTOOBI TEOC HE 3aaBaIi JOMAIIHKUX 3aJaHUi?

XO0Tell Obl
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HE XOTeJ Obl

HE 3HAIO

Tw1 x0TE OBI, YTOOBI B IMIKOJIE OCTATUCH OJTHU TTEPEMEHBI?
HE 3HaI0

HE XOTeJl OBl

XOTeJ Obl

Thl yacTo pacckaszpiBaclib O IIKOJIE POJAUTEISAM?
4acTo

penKo

HE paccKasblBalo

Tr1 x0TE OBI, YTOOBI y T€OsI OBLIT MEHEE CTPOTHM yunuTenb?
TOYHO HE 3HAIO

XO0TeJ ObI

HE XOTeJ Obl

VY Tebs B KJ1acce MHOTO APY3€it?

Majo

MHOTO

HET Jpy3eu

Tebe HpaBsITCS TBOM OJHOKIACCHUKH?

HpaBATCA

HE OYCHb

HE HPaBATCSA

Karou

KonuuectBo 63JIJIOB, KOTOPBIC MOYKHO ITOJIYIHUTH 34 Ka)I(I[BIﬁ N3 TPEX OTBCTOB HA BOIIPOCHI aHKCTHI.

Ne Bompoca oleHKa 3a 1-if oTBer OIICHKa 3a 2-i OTBET OIleHKa 3a 3-i OTBeT
1 1 3 0
2 0 1 3
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IlepBbiii ypoBeHb. 25-30 60aioB — BRICOKHI YPOBEHB IIKOJIBHOW MOTHBAIIMU, y4€OHON aKTUBHOCTH.

Bropoii ypoBennb. 20-24 6ania — xoporiasi mKoJIbHAsS MOTHBAIIHSL.

Tperuii ypoBenb. 15-19 GamioB — MoIOKHUTENbHOE OTHOIIEHWE K IIKOJE, HO IIKOJAa MPUBJICKAET TaKUX JAETeH BHEYy4eOHOM
NEeSTeTLHOCTHIO.

YerBepThiii ypoBeHb. 10-14 GamioB — HU3Kas MIKOJIbHAS MOTHUBAIIHS.

IsaTelii ypoBenb. Hike 10 6amioB — HEraTMBHOE OTHOIIIEHHE K IIIKOJIC, IIIKOJIbHAS J1e3a1alTallusl.

IIpakTnuyeckas padora S.

C6opka pobota o uHcTpyKImu: hitps://robot-help.ru/images/lego-mindstorms-ev3/pdf/small-robot-45544.pdf
IIpakTnyeckas rpynnosasi paéora 6.

VY coBepieHcTBOBaHUE poOOTa U3 MPAKTHYECKON padoThl No 5.
IIpaBuaa 2.

1. Ycnoeusa cocmazanusn
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3a Hanbosee KOPOTKOEe BpeMs poOOT, HE BBIXOJs 0ojee ueM Ha S5 CeKyHJ 3a IpeAesbl Kpyra, O4epUMBaOLIEro PUHT, JOJIKEH
BBITOJIKHYTh PAcIOJIOKEHHBIE B HEM KETJIH.

Ha ouucTky puHra ot Kerjeil 1aeTcsi MAaKCUMYM 2 MUHYTHI.

Eciu po6GOoT MOJHOCTHIO BBIMJET 3a JIMHUIO Kpyra 00siee YeM Ha 5 CEKYH/I, IOIbITKA HE 3aCUUTHIBACTCS.

Bo Bpewmst mpoBeieHns coCTA3aHMs Y4aCTHUKM KOMaH]| HE JOJKHBI KacaTbCsl pOOOTOB, KETJIEH WU pUHTa.

2. Punez

I{BeT puHra — CBETJIBIN.

[[BeT orpaHUYUTENBLHOM JIMHUU — YEPHBIH.
Huametp punra — 1 m (6enbiit Kpyr).
[Hupuna orpaHuUUTENEHON JTUHUHN — 50 MM.

3. Keenu

Kernu mpeacraBisioT coOOH KECTSHBIC IMIMHAPHI M H3TOTOBJIEHBI M3 MYCTHIX CTAaHAAPTHBIX KeCTAHbIX OaHok (330 mi),
HCIIOJIB3YIOIINXCS JIsl HAITUTKOB.

Huametp xernu — 70 mm.

Beicora kermm — 120 mM.

Bec xernu — He 6omee 50 rp.

I{BeT xerau — OebIii.

4. Pooom

MakcumanbHas mmpuna podota 20 cm, nauHa — 20 oM.

BricoTa 1 Bec po60Ta HE OTpaHUYCHBI.

Po6oT nomkeH ObITh aBBTOHOMHBIM.

Bo Bpems copeBHOBaHUS pazMephl poOOTa JOHKHBI OCTaBATHCS HEM3MEHHBIMH M HE JTOJDKHBI BRIXOAUTH 3a mpesensl 20 x 20 cm.
PoGor HE g0mKeH WMETh HHUKAKUX NPHCIOCOOJICHWHA IS BBITAJIKMBAHUSA Keryied (MEXaHWYeCKHX, ITHEBMATHYCCKUX,
BUOPALIMOHHBIX, aKYCTUUECKHUX U JIP.).

Po6oT mo/mKkeH BBITAIKUBATH KETJIU UCKITIOUYNTEILHO CBOUM KOPITYCOM.

3anpenieHo UCIO0JIb30BaHUE KaKUX-IM00 KICMKUX MPUCIIOCOOJICHHI Ha KopIyce poOoTa AJisi coopa KerJiew.

5. Hzpa
Po6oT nomeniaeTcst CTporo B LEHTP PUHTA.
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Ha punre ycranaBnuBaetcs 8 kermeil.

Kernu paBHOMEPHO paccTaBIsIOTCA BHYTPH OKPY>KHOCTH puHra. Ha kaxmayro yeTBepTh Kpyra JAOKHO MPUXOIUTHCS He Oolee 2-
x kernei. Kernu crapsrcs ve Ommke 12 cM. u He ganee 15 cM. OT yepHO#l orpaHmuuTenbHON IuHUU. [lepen HauasoMm Urpsl
YYaCTHHUK COCTSI3aHHS MOJKET IOIPABUTH PACIOJIOKEHHE Keryield. OKOHYaTenbHas PacCTAaHOBKA KETJIEH INPUHUMAETCS CyAbeu
COpPEBHOBAHMS.

[{enb poOOTa COCTOUT B TOM, UTOOBI BBITOJIKHYTh KEIJIM 3a MPEAEIbl Kpyra, OrpaHUYEHHOTO JTMHHUEH.

Kernst cuntaercs BHITOJKHYTOMN, €CJIM HUKAKasl €€ 4acTh HE HAXOAUTCS BHYTPU OEJIOr0 Kpyra, OrpaHMu4E€HHOTO JIMHUEH.

OnvH pa3 NMOKUHYBILIAs MpeJeibl PUHra KErJisl CUMTAETCS BBITOJIKHYTOM M MOXET ObIThb CHATA C PUHIa B cllyyae oOpaTHOIO
3aKaThIBaHUS.

Po6oT nomkeH ObITh BKIIOYEH WM MHUIMAIW3UPOBAH BPYUHYIO B HAdalleé COCTA3aHUS MO KOMAaHJE CYIbH, IOCJIE YEro B €ro
paboTy Henb3sl BMEIMBATHCS. 3alpelIeHO AUCTAHINOHHOE YIIPaBICHHUE WK 110Aa4a poOOTy JH0OBIX KOMAH.

6. Ilpasuna omoopa noveoumens

Kaxxnoit komaHjie gaeTcs HE MEHEE JIBYX IOMBITOK (TOYHOE YMCIIO OMPENeNsIeTcs CYISHCKON KOJUIETHEeW B JICHb MPOBEIACHUS
COpPEBHOBAHMI).

B 3auer nmpuHuMaeTcs dydiiee BpeMs U3 MOMbITOK WK MAaKCUMaJIbHOE YHUCJIO BHITOJIKHYTBIX KETJIeH 32 OTBEICHHOE BPEMSI.
[ToGequTeneM 00BsABIIETCS KOMaHa, Yel poOOT 3aTpaTuil Ha OYUCTKY PUHTa OT KErJiel HauMEHbIIee BpeMsi, UJIH, €CJIU HU OJTHa
KOMaHJa HE COpaBWach C TOJHOM OYUCTKOM pHHra, KOMaHjaa, 4ed poOOT BBITOJIKHYJ 3a NpPEAesibl pUHTa HauboJbliee
KOJIMYECTBO KETJIEH.
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