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HOACHUTEJIBHAS 3AIIMCKA

JlomomHuTenpHAs 001Ie00pa3oBaTenbHas (00mepa3BUBaloIIas) IporpaMma 1mo poOOTOTEXHUKE U
nporpamMmmupoBannio « POBOTEXHUMKA) BxitouaeT B ce0sl U3yuyeHue psiia HapaBJICHUI B
obsactu KOHCTPYMPOBaHMUSI U MOJETIMPOBAHHUS, IPOTPaAMMHUPOBAHUS U

pELICHUS PAa3IMYHBIX TEXHHYECKUX 3a7ay.

ITporpamma «Po0OOTOTEXHHKA» MMeeT TeXHHMYEeCKYH HampaBJieHHOCThb. [Iporpamma naer o0beM
TEXHUYECKUX M €CTECTBEHHO-HAay4YHbIX KOMIIETEHIIMI, KOTOPBHIMH BIIOJIHE MOXET OBJIQJIETh COBPEMEHHBIN
IIKOJIbHUK, OpPUEHTUPOBAHHBIH Ha HAYYHO-TEXHMYECKOE W/MIM TEXHOJOTUYECKOE HalpaBJCHUE
nanpHelmero oOpa3oBaHus U cdepy npodeccuoHanbHON nesTenpHocTH. IIporpamma opueHTHpOBaHa, B
MEPBYIO OuYepeb Ha PEOST, JKENAIOIUX OCHOBATEIFHO M3YYHTh chepy MpUMEHEHUS POOOTH3UPOBAHHBIX
TEXHOJIOTUH M TOJY4YUTh MPAKTUYECKHE HABBIKM B KOHCTPYUPOBAaHMM M IMPOIPaMMHPOBAHUU
POOOTOTEXHUYECKHX YCTPOMCTB Ha 6a3e KOHCTPYKTOpoB Lego u Arduino.

AKTYaJlbHOCTH NPOrpaMMbl OOyCIIOBJIEHAa TeM, YTO B Hacrosmuil MoMeHT B Poccum
pa3BUBAIOTCSI HAHO-TEXHOJOIMH, JJIEKTPOHUKA, MEXaHHMKa U IPOrpaMMHMpPOBAHUE T.€. CO3PEBAET
OnmaronmaTHasi MOYBa JUISI Pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHHA M pOOOTOTEXHHKH. PoOoTOoTeXHHYECKHe
YCTPOICTBA MHTEHCUBHO NMPOHHUKAIOT MPAKTUYECKH BO BCE C(epbl NEATEIbHOCTH YelloBeKa. JTO HOBBIN
Tam B pa3BUTHM oOmectBa. O4YeBHIHO, 4YTO OH TpeOyeT CBOEBPEMEHHOTO  OOpa30BaHMA,
obecrieynBaromero 0a3y A €CTECTBEHHOTO U OCMBICIIEHHOI'O MCIIOJIb30BaHHUSI COOTBETCTBYIOLIUX
YCTPOWCTB ¥  TEXHOJIOTHH, TPO(HECCHOHATLHOW OpHCHTAIIMM W OOECICUCHHS  HETMPEPHIBHOTO
obpazoBaTenpHOro npouecca. GakTuyecku mporpamMma Mpu3BaHa PelIUTh JIBE B3aUMOCBSI3aHHbIE 3a/1a4M:
npodeccuoHaIbHasE OPUEHTANNsS PEOST B TEXHUUYECKH CIIOXKHON cdepe poOOTOTEXHUKH M (POPMHUPOBAHUE
aJIeKBaTHOTO c110c00a MBIIIJICHHUS.

Ilenarornyeckasi 1eecoOO0Pa3HOCTh 3aKJIIOYAETCSI HE TOJBKO B Pa3BUTHM TEXHUUYECKUX
CIIOCOOHOCTEM M BO3MOYKHOCTEHl  CcpeicTBaMM  KOHCTPYKTHMBHO- — TEXHOJOTHMYECKOro  I0AX0[a,
rapMOHHU3aIlMM OTHOIICHWH peOCHKa W OKPY)KAIoLIero MHpa, HO W B Pa3BUTHH CO3UIATEIBHBIX
CIIOCOOHOCTEH, YCTOMYMBOIO MPOTUBOCTOSIHUSA JIFOOBIM HETaTUBHBIM COLMAIBHBIM M COLMOTEXHUYECKUM
TIPOSIBJICHUSIM.

OTtiM4uTenbHbIE 0COOCHHOCTH JAHHOW NMPOrpPaMMbI COCTOST B TOM, YTO B €€ OCHOBE JIEKUT
UJESINCIIOIb30BaHUS B 00y4EHUH COOCTBEHHOW aKTUBHOCTH ywamuxcs. KoHuenuus naHHoM mporpaMmsl -
TEOpHsl pa3BUBaIOLIEr0 OOy4yeHHs B KaHBE KPHUTUYECKOI'O MBIINUICHHS. B OCHOBE CO3HATENBHOIO aKTa
YU4€HHS B CHCTEME pa3BUBAIOUIEr0 OOyUYEHHUs JIEKUT CIIOCOOHOCTh K MPOJYKTUBHOMY TBOPYECKOMY
BOOOpaXEHUIO M MbIlUIeHUI0. bonee Toro, 6e3 BBHICOKOTO YpPOBHS Pa3BUTHE 3THUX MPOIECCOB BOOOIIE
HEBO3MOXKHO HHU YycHelmHoe oOydeHue, HM camooOydeHue. VIMEHHO OHM OIpeAeNsioT pa3BUTHE
TBOPYECKOI0 MOTEHIMaa 4yeaoBeKa. [ 0OTOBHOCTh K TBOPYECTBY (OPMHUPYETCS HA OCHOBE TAKMX KAayecTB
KaKk BHUMaHHE U HaAOII0JATeNIbHOCTb, BOOOpakeHHME M (aHTa3Ms, CMEIOCTh M HAXOMYUBOCTb, YMEHHE
OPHEHTUPOBATbCS B OKPYKAIOIIEM MHpe, NMPOU3BOJIbHAas NaMsiTh U Jp. Mcmomb3oBaHue NporpamMmbl
MO3BOJISIET CTUMYJIMPOBATh CIIOCOOHOCTH JIeTel K 00pa3HOMY M CBOOOJHOMY BOCHPUSTHIO OKPYXKAIOLIETO
Mupa (JIToAel, TpUpoabl, KyJIbTypHBIX LIEHHOCTEH), €ro aHaJIN3y U KOHCTPYKTUBHOMY CHUHTE3Y.

Lear mnporpammel: (GOpMHUPOBAaHHE TBOPYECKMX U HAYYHO-TEXHMYECKMX KOMIIETEHIHH,
oOyyaroluxcsi B  HEpPa3pblBHOM E€IMHCTBE C BOCIHTAHMEM KOMMYHUKATHBHBIX KayecTB U
L[EJICHANPABICHHOCTH JIMYHOCTH Yepe3 CUCTEMY MPAKTUKO-OPHEHTUPOBAHHBIX TPYNIOBBIX 3aHATHHA U
CaMOCTOSITENTbHOM ~ IEATENIbHOCTH  O0YYaromMXCS IO CO3/aHHUI0  POOOTOTEXHUYECKUX  YCTPOMCTB,
pelIaroIyX MOCTaBJICHHbIE 3a/]auu.

3agauyu NporpamMmel
Ooyuaromme:

*  OOyuutsb NepBOHAYAIBHBIM 3HAHUAM 0 KOHCTPYKIMU
POOOTOTEXHUYECKUX YCTPOICTB;

*  [O3HAKOMHUTH YYallUXCS C TPUHIUIAMU U METOJaMH pa3pabOTKH, KOHCTPYUPOBAHHS U
MPOrPaMMHUPOBAHUS YIIPABISIEMBIX 3JIEKTPOHHBIX YCTPONUCTB Ha 0a3e BRIUMCIMTENbHOMN Tuiatdopmel Lego
u Arduino.

*  pa3BUTh HABBIKM MPOTPAMMHUPOBAHHS B COBPEMEHHOW Cpelie MPOTrpaMMHPOBAHUS YTIyOUTh
3HaHHA, IIOBBICUTH MOTHBAIIUIO K 06y‘-I€HI/IIO MyTeM MNPAKTHUYCCKOI0 HHTCIPHUPOBAHHOIO IMPUMCHCHHA
3HaHWH, MMOJTYYEHHBIX B PA3JIMUYHBIX 00pa30BaTEIbHBIX 00JaCTAX (MaTeMarnka, pu3uka, HHHOpMaTHKA);

*  pa3BUTh HHTEpPEC K HAYYHO-TEXHHUYECKOMY, HWHXKEHEPHO- KOHCTPYKTOPCKOMY TBOPUYECTBY,
chopMupoBaTh OOIIEHAYYHbIE W TEXHOJOTMYECKHE HAaBBIKM KOHCTPYUPOBAHMSI M IMPOEKTHUPOBAHUS,
pa3BUTH



TBOPUYECKHE CIIOCOOHOCTH yJaIIXCSl.
*  OOyuuth mpaBuiiaM O6€30MMacHON pabOTHI.
PasBuBaronue:

*  CdopMupoBath U pa3BUTh KPEATUBHOCTh, THOKOCTh U CAMOCTOSITEIILHOCTD MBIIIUICHHS Ha
OCHOBE UTPOBBIX 00pa30BaTEIbHBIX U BOCIUTATEIbHBIX TEXHOJIOTU;

*  CdopmupoBaTh U pa3BUTh HaBBIKH MPOEKTUPOBAHUS U KOHCTPYUPOBAHMS;
*  Co3gath ONTUMAIBHOE MOTHBAIIMOHHOE MPOCTPAHCTBO JJISl JETCKOTO TBOPUECTBA.

BocnuTarebHbIe:

b PaBBI/ITB KOMMYHI/IKaTI/IBHBIe HaBbIKH,

. CdopmupoBaTh HaBBIKM KOJUIEKTUBHON pa0OTHI;
b BOCHI/IT&TB TOJIepaHTHOG MBIIUJICHUC.

AJpecaTt mporpaMmmabl

Bo3spact aereit, yaacTByrONMX B peanu3aiuu nporpamMmsl 8 -17 ner. Jlern 8- 13 Jer - 3170 Havaio
MEPEXOAHOTO BO3PACTa, MO3TOMY B ATOT MEPHOA HYKHO OBITH C peOEHKOM MaKCHMAaJIbHO BHHUMATEIbHBIM,
OCTOPO’XKHBIM U TOJEPAHTHBIM. DTO YK€ HE MAaJbIIIM, HO €eIlle He CcTapiiue JeTH. Takoid Bo3pacT
OOBEIUHICT YaCTH XapaKTepOB, IMPHCYIIUE CTAPIIMM JeTSAM (MHTEUICKTYaIbHOE pAa3BHTHE, HOPMBI
MOpajiy, MPOTUBOPEYMBOCTh M T.N.) U MIAAIMIKUM (HEMOCPEICTBEHHOCTh, HEYMEHHUE KOHIIEHTPHUPOBATh
BHUMaHHE M T.I.). JIeTH Takoro BO3pacTa BCErAa TOTOBBI MOMOYb, TaK KaK y HHUX Pa3BHUTO JKEJaHHE
muaepctBa. [loaTtomy HeoOXxomumo pa3paboTaTh cHUCTEMy MOTHBAIlMM W noomipeHuil. [lpu HapymeHuun
IIpaBWJI MOBEJEHUS, KaK IPaBUJIO, UAYT Ha TOT LIAr OCO3HAHHO, 3Has, YTO MOXHO, a 4yTo HeT. YacTo netu
3aXOTST TOJENUTHCA CBOMMH CEKpeTaMH, JOBEPUTh KaKylo-TuOO HMH(OpPMAIHIO, MOMPOCUTH MOMOIIH.
Bricnymarts peGeHka, JaTh COBET OYEHb Ba)KHO. BayKHO BBIICNINTH JIUAEpa B KOJJICKTHBE, CIUNIOTUTH HX.

Jletu cTpemsTcs MOApa)xarTh CTapIiUM W TpUMEp Iefarora O4YeHb BakeH. JleTh aKTHBHO
MPOSBIISIIOT CAMOCTOATEIBHOCTD, CTAPAIOTCS CTaThb KaK MOXKHO Oosiee He3aBUCMMBIMU. Bce 3Tu kadectBa
neAaror JOJKEeH pa3yMHO HCIIONB30BaTh B pabore ¢ nerbMu. Opranuzanus paboThl Kak ¢ MPOAYKTaMU
Lego Mindstorms Tak u ¢ Arduino 0a3upyercss Ha NPHUHIHUIE MPAKTUYECKOTO OOYYEHHUs. Ydammecs
CHayasia 00JyMBIBAIOT, A 3aTE€M CO3JIAI0T Pa3In4Hble Mojeiu. [Ipu 3ToM akTHBH3alMs YCBOEHUS y4eOHOTO
Marepuaia JA0CTUraeTcs Ojarojmapsi TOMy, YTO MO3T U PyKu «paborator BMecte». [Ipu cOopke Mojenei,
yJaliuecsi He TOJbKO BBICTYNMAIOT B KayecTBE IOHBIX HccienoBarenel M uHxeHepoB. OHU ewmwE u
BOBJICYCHBI B HTPOBYIO JCATEIBHOCTh. Mrpas ¢ poOOTOM, HIKOJBHHUKH C JETKOCTHIO YCBaWBAIOT 3HAHUS W3
€CTECTBEHHBIX HAayK, TE€XHOJIOTUH, MaTeMaTUKH, He 0OsICh COBEpIIATh OMIMOKMA W UCHPaBIATH uX. Benb
pobOT HE MOXKET 00uAeTh peOEHKa, clejaTh €My 3aMeuaHue WJIM BBICTAaBUTH OIEHKY, HO MPHU ATOM OH
MOCTOSIHHO MOOYKAA€T UX MBICIUTD U peliaTh BO3ZHUKAIOIINE TPOOIEMBbI.

Jern 14-17 ner, ydacTByloIlMe B pealu3alldd NpOTrpaMMbl, 3TO yxke mnoipocTku. Ha cmeny
KOHKPETHOMY MPUXOIUT JIOTMYECKOE MBbIIIJIEHHe. OTO TMpOSABISETCS B KPUTUIM3ME M TpeOOBaHUU
noka3aTenbeTB. [IoapocTok Temeps TArOTUTCS KOHKPETHBIM, €r0 HauMHAIOT MHTEPECOBATh (uiiocodcekue
BOMpPOCHI (IpoOIeMbl MPOUCXOXKICHUS MHUpa, yenoBeka). [IpoucXoauT OTKpBITHE MHUpPA MCHUXUYECKOTO,
BHHMaHUE TMOAPOCTKA BIIEpBble oOpalmiaercss Ha JApyrux Jjui. Jias MOAPOCTKOB XapaKTEpHO HOBOE
OTHOLIEHHE K YydeHuto. [loIpocTok cTpemuTcs K caMoOOpa3oBaHMIO, NPUYEM YAcTO CTAaHOBUTCS
paBHONYIIHBIM K ouneHke. Ilopoil HaOmogaercss pacXoXACHHE MEXIY HHTEIEKTyalbHBIMU
BO3MOXKHOCTSIMM M ycliexaMd B YydeOe: BO3MOKHOCTM BBICOKME, a Yycrexu Huskue. Paboras co
CTapIIeKJIaCCHUKAaMH, TPOSIBUBIIMMH HWHTEPEC K POOOTOTEXHHWKE HE3aIO0JTO 10 OKOHYAHHUS IIKOJIBI,
IPUXOJUTCS OCOOCHHO OEpeXHO M TINATENBHO OTHOCHTCS K MX BPEMEHH: CO3/laBaTh MHIUBHIyaJbHbBIE
3a/iaHusl, OOJIbIIle BHUMAHUS YAEIATh caMocTosTenbHOU pabore. [Ipu paboTe mcnonb3yroTcs pa3inyHbIe
MPUEMBbI TPYIIIOBON NEATEIHLHOCTH B Pa3HOYPOBHEBBIX TPYIIMAaxX sl 0OYYEHUs dJIEMEHTaM KOOTMepalu,
BHECEHUS! B COOCTBEHHYIO ESITEIbHOCTh CAMOOIIEHKH, B3aMMOOILICHKH, YMEHHE paboTaTh ¢ TEXHHUYECKON
JTUTEPATypOH U BBIIETATH TJIaBHOE.

®opMbI 1 MeTO/IbI OPraHU3aluK 00Pa30BaTeJLHOIO Mpolecca

MeTtoauka mpeaycMaTpuBaeT MPOBEIEHUE 3aHATUN B Pa3sNUYHBIX (opMax: TPYIIOBOM, MapHOM,
VHJIUBUYaJIbHOM.

IIporpamma nmepBoro moJiyrogusi peaycMaTpyUBaeT B OCHOBHOM 2pynnosvle U napuvie 3aHAmus,
1elb KOTOPBIX IOMOYb PEOEHKY YBEpPEHHO YYBCTBOBATh C€0sl B PA3NIMYHBIX BHAAX JESATEIBHOCTH.
[Ipennonaraercsi, 4To B TEYEHHE ABYX JIeT oOydeHHUs y Jnerell (opMupyercs IOCTaTOUHBIA YpPOBEHb
YMEHHH U HaBBIKOB UTPOBOT0 KOHCTpyHpoBaHus. Ha aTom done yxe BbienstoTcst 0ojiee KOMIETEHTHBIE,



BBICOKO MOTHBUPOBAHHBIC U Ia)Ke, MOKHO CKa3aTh, MPo(ecCHOHAIbHO OPUEHTHPOBAHHEIE ICTH.

Ha BTOpOM mosyroaumm BO3MOKHO MPOBEACHUE UHOUBUOVANLHLIX 3AHAMUL, UENb KOTOPBIX -
pa3BUTHE YHHUKAIBHOTO COYETAHUs CIIOCOOHOCTEH, YMEHHMA ¥ HAaBBIKOB H JaXK€ HadallbHBIX
npodeccnoHaNbHbIX (KOHCTPYKTOPCKUX ) MPEANOYTECHUH.

B pamkax ydeOHOro IUTaHa BBIJICICHBI YacChl, WCIOIB3YeMbIEe IJISI pa3paObOTKH U TMOATOTOBKH
pOOOTOB K COPEBHOBAHUSM, YUYaCTUE B COPEBHOBAHUSAX. DTH 4Yachl YETKO HE paclpeiesieHbl 10 BPEMEHH,
MMOCKOJIbKY 3aBUCAT OT Tpadyka COPEBHOBATEIBHOTO MpPOIECCa W PE3yIbTAaTUBHOCTU y4acTHsl KOMAaH]I
BOCIIUTaHHHUKOB.

I[Inanupyemble pe3ybTaThl

OO0yJarmMics MOJyYUT 3HAHHS O:

*  HayKe M TEXHHKE KaKk croco0e panuoHaJbHO-IPAKTHYECKOTO OCBOCHHUS OKPYXKAIOILETO
MHDa;

® p060Tax, Kak 00 aBTOHOMHBIX MOAYJIX, HNPCAHA3HAUCHHBIX JUJId PCIICHHUA CIIOXKHBIX
NPaKTUYECKHUX 33/1a4;

® HCTOPHUHU U IICPCIICKTHBAX Pa3BUTHUSA pO60TOTeXHI/IKI/I;

*  poOoToTexHHUYECKHUX MaTdopMax st 00pa30BaTeIbHBIX YUPESKACHUH, B 4acTHOCTH Lego
Mindstorms u Arduino.

*  pobocmopre, KaK OJHOM M3 HAPABJICHUH TEXHUUECKUX BUIOB CIIOPTA;

*  (QusuUecKuMX, MaTEeMaTUYECKUX U JIOTUYCCKHX TEOPHUSX, IIOJIO)KEHHBIX B  OCHOBY
MIPOCKTUPOBAHUS U yIIpaBIeHUs poOOTaMu;

*  (Qunocockux U KyIbTypHBIX OCOOCHHOCTSIX POOOTOTEXHUKH, KaK YaCTH 00IIeYeTI0BeUeCKON
KYJbTYPBI;

oBJIajieeT -

KPUTHUYECKUM, KOHCTPYKTUBUCTCKUM U AITOPUTMUYECKUM CTHIISIMU MBIIUICHUS;

TEXHUYECCKUMH KOMIICTCHIIMSIME B cepe pOOOTOTEXHHWKH, IOCTATOYHBIMH JUIS ITOJYYCHUS
BbICILIEr0 00pa30BaHUs 0 JAHHOMY HaIlPaBJICHUIO;

HAa0OpOM  KOMMYHHKATHUBHBIX  KOMIIETCHIIMH, TMO3BOJSIIOIMIMX  0e300J€3HEHHO BOWUTH U
GyHKIIMOHUPOBAaTh 0€3 HaNpsHKeHWsT B KOMaHAE, COOpaHHOM UIsi pelieHUs HEKOTOPOHl TEeXHHYECKOM
po0IeMBl;

pa3oBbeT ¢danTazuto, 3pUTENBHO-00pa3HYIO MaMsTh, panuoHaIbHOE BOCITPUSITHE
NENCTBUTENBHOCTH;

HAYYHUTCSl peliaTh MPAaKTHUYECKUE 3aJa4M, UCIIONB3Yysl HAOOp TEXHMUYECKHX W WHTEIUICKTYaTbHbIX
YMEHHI Ha ypOBHE UX CBOOOJAHOIO MCIOJIb30BAHUS;

npuodpereT YBaXUTEIbHOE OTHOLIEHHE K TPYAY KaK K 00s13aTeIbHOMY 3Tally peanus3anuu Jo0oin
WHTEJUIEKTYJIbHOUN UEH.

YcaoBust peanu3annu NporpaMmmbl

MatepuranbHO-TEXHUYECKOE OOecredeHne

[Tomemenne.

[lomemenne nns TpPoOBEACHUS 3aHATUH JODKEH OBITh JOCTATOYHO MMPOCTOPHBIM, XOPOLIO
MIPOBETPUBAEMBIM, C XOPOILIUM €CTECTBEHHBIM M MUCKYCCTBEHHBIM OCBelleHneM. CBET JOJIKEH MaJaTh Ha PyKH
neTel ¢ eBor cTopoHbl. CTOJIBI MOTYT OBITh PacCUYMTAHBI HA JIBa Y€JIOBEKA, HO JIOJDKHBI OBITH PACCTaBJICHBI
Tak, 4TOOBl JeTH MOrIH paboTarh, HE CTECHAS APYr APYyra, a PyKOBOJUTENIb MOT TOJOWTH K KaKIOMY
YUEHHUKY, MpHU ITOM, HE MelIasi paboTaTh APYromMy ydaiemycs.

MeTtoaudeckuii hoHI.

Jljig ycrientHoro npoBeeHUs 3aHATHI HE0OX0JUMO UMETh BBICTaBKY M3J€TUH, TaOIUIbl ¢ 00pa3laMu,
KypHaJIbl U KHUTH, HHCTPYKITMOHHBIE KAPThI, TA0IOHBI.

Marepuansl 1 THCTPYMEHTBI.

Kounctpyxropsl JIET'O, JIET'O BELY, APIYHHO koMnbroTepsl, IPOEKTOP, SKPaH.

dopma aTTecTalum

dopMa aTTecTaluuu - 3a4€T, KOTOPBIA IIPOXOAUT B BUJIE MUHHM-COPEBHOBAHUM 110 3aJaHHOM KaTEropuu
(B paMKax KakJoW rpymnmbl oOydaromuxcs). MUHUMaIbHOE KOJIMYECTBO OAJUIOB JUIS MOJIyYeHHs 3a4eTa - 6



OaioB
Kpurepuu onieHku:
- KOHCTPYKIHUS poOOTa;
- HaIycaHHe NporpaMMBbl;
- KOMaHJiHas pa0boTa;
- BBINIOJIHEHUE 331aHUs 10 JaHHOH KaTeropuu. Kaxxasiit
KpUTEpUil OIlCHUBAETCs B 3 Oasia.
1-5 Gamra (MUHUMAaIBHBIM YPOBEHbB) - YacTasl MOMOIb YUUTENs, HEMPOYHAss KOHCTPYKIUS poOoTa,
HeclakeHHasi paboTa KOMaHIbl, HE BBIIIOJIHEHO 3aJ[aHue.
6-9 6am1oB (cpeaHMId YPOBEHB) - peIKast HOMOILb YUUTEIIs, KOHCTPYKIUS poOO0Ta ¢ He3HAUUTEITbHBIMHU
HE/I0YeTaMH, 33JaH1e BBIIIOJHEHO C OIIMOKAMHU.
10-12 GannoB (MakCUMabHBII YPOBEHB) - KpeIKasi KOHCTPYKIUS poOoTa, clakeHHast paboTa KOMaH/bI,
3aJJaHKE BBIITOJHEHO MPABUIIBHO.
dopma aTTecTalnry Ha - 3a4eT B BUJIE 3AIUTHI IIPOEKTA 0 33JaHHOM TeMe (B paMKaX Ka)KI0i rpyIIbl
oOyyaromuxcs). MUHUMAaIbHOE KOJTMYECTBO OAJUIOB JUIS TTOTyYeHHs 3aueTa - 6 OayioB.
Kpurepuu oneHku:
- KOHCTPYKIHsI poOO0Ta U MNEePCHEKTUBBI €M0 MACCOBOTO IIPUMEHEHUS,
- HamMCcaHHe MPOrPaMMBI C UCTIOJIb30BAHUEM PA3IUUHBIX OJIOKOB;
- JIEMOHCTpaIus po00Ta, KPEaTUBHOCTD B BHIIIOJHEHUN TBOPUECKUX 3aaHUH, TIPE3CHTAIINS.
Kaxnpiii kputepuii onieHnBaercs B 3 Gana.
1-5 Ganna (MUHUMAJIBHBIA YPOBEHD) - YACTAs IOMOIIb YUUTENs, HEIIPOYHasi KOHCTPYKIIHS poOoTa,
Hecla)keHHas paboTa KOMaH I, HE OrOTOBJICHA TPE3CHTAIIHS.
6-9 GaToB (CpeHMIA YPOBEHB) - PEIKas IOMOIIb YUUTENsI, KOHCTPYKIUS pOOOTa C HE3HAUYNTEIIBHBIMU
HEJI0YECTaMH.
10-12 GannoB (MakCHUMabHBIN YPOBEHB) - KpeKasi KOHCTPYKIUS poOoTa, clakeHHast paboTa KOMaH/IbI,
JIEMOHCTPALIXS U TIPE3EHTAIUS BHIIIOJHEHA BCEMH YYaCTHUKAMHU KOMAaH/IbI.
Teopernueckas MOArOTOBKAX B paMKax MPOMEXKYTOYHOM aTTeCTallUM OLIEHUBAETCS M0 pe3ysIbTaTaM
tectupoBanus (IIpunoxenuel).
Tekymuii KOHTPOJIb
OcBoeHne JaHHOM JONOJHMUTENBHOM 0O0IIeo0pa3oBaTesibHOM  OOIIepa3BUBAIOIIEH  MPOrpaMMbl
COIPOBOKAAETCS] TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH. TEeKyIIMii KOHTPOIb YCIIEBAEMOCTH OOYYarOIUXCs -
3TO CUCTEMaTH4YecKas IMpoBepka OOpa30BaTENbHBIX JOCTIKEHUHM OOydaromuxcs, MPOBOAMMAs MENarorom
TOTIOJTHUTEIBHOTO 00pa30BaHMs B XOJ€ OCYIIECTBICHHS 00pa30BaTEIbHON JESTEIHHOCTH B COOTBETCTBHH C
JIONIOJTHUTEIBHOM 00111e00pa3oBaTeIbHOM 001Iepa3BUBAOLIEH TPOrpaMMON.
B pamkax Tekymiero KOHTPOJIS IMOCTEe OKOHYAHHUS KaXJIOTO MONYroAust OOYYEeHHs IPEeryCMOTPEHO
MpeICTaBICHHE COOCTBEHHOTO MPOEKTA, OLIEHUBAEMOTOTIO CIIEAYIOIINM KPUTEPHSIM:
— KOHCTPYKIHMSI poOoTa

— TEPCIEKTUBbI €0 MacCOBOIO IPUMEHEHHS;
— HalMcaHue NPOTrPaMMBI;

— JIeMOHCTpalus podoTa

— HOBHU3HA B BBINIOJHEHUU TBOPUECKUX 3a/laHUM

— Tpe3eHTalus MPOeKTa.
Taxxe ypoBEeHb OCBOEHMsI IPOrpPaMMbl KOHTPOJIMPYETCS C IOMOIIBIO COPEBHOBAaHMIA, KOTOpBIE
IIPOBOASATCS B IPyIIax, OLlEHKa COPEBHOBAHUN TPOXOJUT IO CIEAYIOIUM KPUTEPUSIM:
— KOHCTPYKIHSI poboTa
— YPOBEHb BBINOJIHEHUS 33aHUs (TOTHOCTHIO UM YACTUYHO)
— BpEMs BBIIIOJIHEHUS 3a/1aHUS

CopeBHOBaHUS HA TOPOJICKOM, palOHHOM U 00JIACTHOM YPOBHSIX OILICHUBAIOTCS IO KPUTEPUSM MPOIUCAHHBIX
B COOTBETCTBYIOIIMX MOJIOKEHUSX U PETJIAMEHTAaX COPEBHOBAHMIA.



Coaep:xaHue NpOorpaMMHOr0 MaTepHuaJia
IlepBoe mosyrogue

Tema 1 BBenenue B po00TOTeXHUKY

BBomgnoe 3amstme. OcHOBBI Oe3omacHOW paboTel. MHCTpYKTaX MO TEXHUKE OE30MacCHOCTH.
IIpumeHeHne poOOTOB B COBPEMEHHOM MHpe: OT JETCKUX UIPYIIEK, [0 CEpPbEe3HbIX HAayYHBIX
UCCIICIOBATENIbCKUX  pa3paboTok.  JleMOHCTpamust — mepeloBBIX  TEXHOJOTUYECKHX  Pa3paboTok,
npencrasiasieMblx B Tokno Ha MexayHaponHOW BbIcTaBke po0OOTOB. OCHOBHBIE POOOTOTEXHUYECKUE
COPEBHOBaHHUS

Tema 2 IlepBuuHbIe CBeeHUS 0 POGOTAX

HcTopus poOOTOTEXHHUKH OT IIyOOKOW IPEBHOCTHU 110 Hammx qHel. Maest cozpanus podotos. Uto
takoe poOoT. OmpeneneHue MOHATHA «pobOoTa». Knaccupukanus poOOTOB 10 Ha3HaueHH0. Bujel
COBpeMEHHBIX po00TOB. 3HakoMCTBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHBIE 3JEMEHTHI,
OCHOBHBIE ITPUEMBI COETUHEHNS U KOHCTpyHpoBaHus. KoHcTpynpoBanue rnepsoro pooora.

Tema 3 U3yueHue cpeabl ynpapjieHUs: U IPOrpaMMHPOBAHUA

Bunsl 1 HazHaueHue nporpaMMHOro ooecriedeHus. OCHOBBI pabOTHl B cpesie MPOrpaMMHUPOBAHUS
Lego m Arduino. M3ydyenue OJOKOB: ABMXKEHHE, >KAAaTh, CEHCOp, LMKI M mepekirodarens. Co3naHue
IPOCTEHIINX JMHEHHBIX MPOrpaMM: JBM)KEHUE BIEpe, Hazal, MOBOPOT HA 3aJaHHbIM yroi, ABHXKEHHE I10
KpyTy.

Tema 4 KoncTpyupoBanue po6oros Lego u Arduino.

CriocoObI mepeiayn IBUKEHHUS MIPH KOHCTPYMPOBAHUU POOOTOB Ha 0a3e KOHCTPYKTOpoB Lego u
Arduino. OCcHOBBI NPOEKTUPOBAHUS U MOJEIMPOBAHUS 3JIEKTPOHHOrO ycTpoiictBa Ha Lego Mindstorms u
Apnynno. Mexanudeckas nepenada. Ilepemarounoe otHowmeHume. Bosuok. Pepgykrop. TecrtupoBanue
MOTOPOB M JaT4YMKOB. YmpasieHue Moropamu. CocTosiHME MOTOpPOB. BCTpOEHHBIH AaTyuk 0OOpPOTOB.
CuHXpoHU3aIs MOTOPOB. PeXUM MMIYIBCHOW MOTYJISIIHH.

3epkasibHOE HanpaBieHue. JJatuuku. Hactpoiika MOTOpPOB M 1aTUMKOB. THUI 1aTUMKOB.

Tema 5 Co3nanue HHANBUAYATBHBIX H IPYNIIOBBIX MPOEKTOB

PazpaGorka npoekrta Pacmpenenenue mno rpynmnaMm. PopmynMpoBKa 3afauyd Ha pa3paboOTKy
npoekta rpynne. OmnucaHue MoJenel, paclpeneieHue o0si3aHHOCTeH B TIpymie Mo cOopke, OTIaJKe,
IporpaMMUpOBaHuI0 Mojenu. OnucaHue peuieHds B BHUAe Oyok-cxeM, win TekcToM. Co3mgaHuio
JEUCTBYIOIIEH MOJIENIHA. YTOYHEHUE MApAMETPOB MPOEKTA. J(OMOTHEHHE MPOEKTa CXEeMaMH, YCIOBHBIMU
yepTekaMH, onucaTenbHONH dacTbio. OOHOBieHue mapamerpoB llpencraBnenue mnpoekra. PaspaboTka
MIPE3CHTAIMH IS 3aIIUTHI IpoekTa. [1yOnmndHas 3ammra mpoeKToB.

Tema 6 YyacTne B COpeBHOBaHMSIX

W3yuenne mnpaBun copeBHoBaHui KoHcTpynpoBanue poGorta IIporpammupoBanue po0ora.
Cbopka pobota mo mamstd Ha Bpems. llpomomkurensHocTh cOopku: 30-60 munyt. IlpoBeneHue
copeBHOBaHMs. PaccMaTpuBaeM M H3ydaeM KOHCTPYKIHMIO poboTa moOeautens. HeoOXoaumo H3y4dHUTh
KOHCTPYKIINH, BBISIBUTH ITFOCHI 1 MUHYCBI POOOTAa.

IIpomesxkyTouHasi arrectanus. 3ayer - BoinonHeHne KOMITJIEKCHON pabOTHI MO MPeJI0KEHHOM
MO/IEJH.

BBogHoe 3ansTHe. OCHOBBI 6€3011aCHOM paObOTHI

[ToBTOpEHNE OCHOBHBIX MPHUHIIUIIOB KOHCTPYHPOBAaHUS M MOJAETUpPOBaHUS poOoToB, Tema 2
CoOopka po00TOB /17151 NIPOBEAEeHNS IKCIIEPUMEHTOB

Texnonorus u ¢usuka. COopka U M3ydeHHE MOJENeH peadbHBIX MalluH. V3ydeHue MalivH,
OCHAIIICHHBIX MOTOPOM. HSyquHe IMPUHOMXIIOB HCHOJIL30BAaHUSA IUIACTMACCOBBIX  JIOIAcTeH JJISL
MIPOM3BO/ICTBA, HAKOIIJICHHSI U TIepeiadll SHEPTUHU BETPa;

IIaeBmaTuka



COopka pealmbHBIX MOJEICH U HCCICNOBAHME HAa WX OCHOBE TEMBI

«IIneBMartnkay». M3yuyeHue CHIOBBIX YCTAaHOBOK M MX KOMIIOHEHTOB. M3MepeHue naBieHus B
nackaysix u 6apax. M3ydeHne KHHeTUYeCKOW U TOTCHIIMAIIBHOU SHEPTHUH.

B0300HOBIIsSIEMbIE HCTOYHUKY YHEPTUN

[Tonyuenne HaBbIKOB cOOpku HacTosmux Mmoxened EEOO - B0O300HOBISIEMBIX HWCTOYHHKOB
sHepruu. M3ydeHne IpUHIIUIIOB MPOU3BOJICTBA, MEPEIAuN,COXPAHEHUS, PEOOPA30OBAHMS U MTOTPEOIICHUS
sHepruu. OOyueHue 1eTeil OCHOBaM MPOEKTUPOBAHUS U COOPKH MOJEIEH.

Pa3zpaboTka rpynmnoBbIX U MHIUBUTYAJTbHBIX POEKTOB.

Pacnipenenenne no rpynnam. @opmyiaupoBKa 3aJaud Ha pa3pabOTKy MpOEKTa TIpyIIe.
Onucanue Mozeneil, pacnpezaeneHue 00s3aHHOCTEN B TpyIe Mo cOOpKe, OTIaAKe, IPOrPAMMUPOBAHUIO
mojnenu. Onucanue pemieHuss B Buje OJOK-cxeM, Wi TeKCToM. Co31aHuio JeWCTBYIOLICH MOIETH.
YTouHeHHEe mapaMeTpoB NpoekTa. JlONmoJIHEHHE TMpPOEKTa CXEMaMH, YCIOBHBIMU 4YepTEeXaMu,
onucarenbHON vacThio. OOHOBIeHHE napaMeTpoB [IpencraBinenue npoekra. Pa3zpaboTka mpeseHTanuu
VTS 3aIIUTHI TIpoekTa. [1yOmmyuHas 3anmra mpoeKToB

Tema 3 YuacTue B COpeBHOBAHUSAX

Wzyuenne mnpaun copeBHoBaHuii KoHcTpympoBanue pobGorta IlporpammupoBanue poGorta.
Cbopka pobora mo mamsaTd Ha Bpems. IIpomomkurensHOCTh cOopku: 30-60 munyt. IlpoBenenwme
copeBHOBaHMs. PaccmarpuBaeM U M3ydaeM KOHCTPYKIMIO poOota mobenutens. HeobxonuMo u3yduTh
KOHCTPYKIHUH, BBISBUTH IUTFOCHI U MUHYCHI pOOOTa.

[IpomexyTouHas aTrecrauusa. 3ader - TBopueckas padoTa 1O COOCTBEHHBIM JCKH3aM C
WCII0JIb30BAaHUEM PA3JINYHBIX MATEPUAJIOB.

KaneHnnapHo-TemMaTH4ueckoe IJIAHUPOBaHME

Ne HaumeHoBaHue pa3ienoB U TeM KoanuecTBo yacoB
n/n Teoper. IIpakTH4yeckux Bceero

I'pynn. | ITapubix

1 BBenenne B po60TOTEXHUKY 4 4 -
1.1 | BBoaHnoe 3anaTue. OCHOBBI 2 2 - 4
Oe30macHoi paboThI
1.2 | OcHoBHbIE 2 2 - 4
pPOOOTOTEXHUYECKHE
COPEBHOBAHUS
2 IlepBuyHbIe cBeeHUsI 0 podOTaX 12 8 8 28
2.1 | Hcropus poOOTOTEXHUKH. 4 - - 4
Buasl KOHCTPYKTOPOB
2.2 | 3uakomumcs ¢ Habopom Lego Mindstorms u 4 4 4 12

Arduino. OCHOBHEBIE 3JICMEHTEHI,
OcHoBHBIE TPUEMBI COSTUHEHUS U

KOHCTPYHUPOBAHHUS
2.3 | KoHcTpyupoBaHue nepBoro podora 4 4 4 12
3 N3y4denne cpeanl 12 8 32 52
ynpasJieHus 1
NPOrpaMMHPOBAHHUS
3.1 | Buanl 1 Ha3HaueHHE 4 - - 4
POTPaMMHOTO
o0ecrieyeHus
3.2 | OcHOBBI pabOTHI B Cpejie 4 - 12 16
nporpaMMupoBanus Lego u
Arduino.
3.3 | Co3nanue npocTelImmx JUHEHHBIX 4 8 20 32

nporpamm Ha Lego. Cpena
POrpPaMMUPOBAHUS JUIS
Apayuso (IDE Arduino) u
A3BIK IPOrPaMMUPOBAHUS
Processing




4 KoncTrpyupoBanue po6oros Lego u 10 16 20 46

Arduino.

4.1 CnocoObl mepenauu ABWKCHUS IPH 4 8 8 20

KOHCTPYHPOBAaHUU POOOTOB Ha 0aze
KOHCTpYKTOpOB Lego u Arduino.

4.2 TecrupoBaHHE MOTOPOB H JATIHKOB 6 8 12 26
5 Co3nanue HHAUBUAYAJbHBIX M TPYNIIOBBIX 8 28 28 64
NPOEKTOB
5.1 Pa3paboTka mpoekTa 4 24 24 52
5.2 IIpencraBnenue npoexra 4 4 4 12
6 YuacTHe B COpeBHOBAHMAX 2 18 20
6.1 W3yuenme npaBusl COpEBHOBAaHUI 2 4 6
6.2 KonctpynpoBanue podora 6 6
6.3 [IporpammupoBanue podora 8 8
7 Hrorosoe 3anarue. Ilpomexyrounas 2 2 - 4
aTrrecTanus
Hroro 50 84 88 222




MeTozmqecKue MaTepuaJbl

, . Dopmbl
Paznen wnu Tema v [Ipuémbl 1 MeTO/IBI OpraHU3aLMH Junaxktuueckuit Texnuueckoe P
Ne DopMbl 3aHATUI G NOJABEACHHUS
MPOrpaMMbl y4e0HO-BOCITUTATENILHOTO MpoLecca MaTepuan OCHAILEHUE 3aHATHI TOrOB
BeeneHue B KomOunupoBanHasi, |MeTozbl, B OCHOBE KOTOPbIX JIEKUT ITamsiTkH, KomnstoTep, Onpoc,
T —— Oecena, nexkuuu cnocod opraHu3ay 3aHATHSL: MyJIBTUMEIUNHbIE |MYyJIbTUMEIUNHBIA [CAMOCTOSTEIbHAS
P y 1. cnosecnwiit (yCTHOE N3NI0KEHHE, [MATEPUATBI IPOEKTOP, pabora,
Oecena) Npe3eHTaLUs
. Ha2naouwiil (TIOK TBOPUYECKHUX T,
2. Haensionwiil (MOKa3 opuec abo
BHUJIEOMATEPUAJIOB, UTpa-UCIIbITAHUE,

HIUTIOCTpALUii, HaOM0 IeHHE,
nokas (MCroJIHeHue)
negarorom, pabota no oopasiyy
up.)

Me’TOJlbI, B OCHOBEC KOTOPBIX JICKUT

VPOBEHD JIE€ITENbHOCTH JETEH:

1. obwacnumenvro-
WIIOCMPAmu6HbIll - 1ETU
BOCIIPUHUMAIOT U Y CBAUBAIOT
TOTOBY 10 MH(OPMALIHIO

2. penpooyKkmueHblil - yHalluecs
BOCTIPOM3BOJSAT IOJTy YEHHbIE
3HAHUS U OCBOEHHBIE CIIOCOOBI
NeATENbHOCTH

MeTonbl, B OCHOBE KOTOPbIX JIEKHUT

dbopma oprasuzany IeaTeJILHOCTH

YHAIIUXCA 3aHATHA:

1. ppornmanshbil -
OJHOBpeMeHHas paboTta co

BCEMHU YHalIUMUCH

KOJIJIEKTUBHAs
peduiexcusi, OT3bIB,
KOJIJIEKTUBHbIN
aHayu3 pador,
camMoaHaIu3
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UHOUBUOYAILHO-(PPOHMAILHBIT
- yepeoBaHue

VHJIUBUY AJIbHBIX U

b ponTanbHbIX (hopM paboTh
2PYnnoeoii - OpraHu3aLys
paboThI Mo MasbIM rpynmnam (ot
2 no 7 4enoBek)
KOJLIeKMUBHO-2PYNNOBOT -
BBIMOJIHEHHUE 3aJaHHUI MaJIbLIMU
rpyInnamMH, MoCeIy FoIas
Mpe3eHTalUsl Pe3yIbTaTOB
BBIMOJHEHUS 3aJaHUN U UX
obobuenne

6 napax - opranuzanusi padboTsl
o mapam

UHOUBUOYAILHBIIL -
MHIVBU1yAJIbHOE BBIMOJIHEHHUE
3aaHuil, peleHye npodiem

3HAKOMCTBO C

KOHCTPYKTOPOM

KombunupoBanHoe
3aHATHE,
MPaKTUYECKOe
3aHSATHUE,
COPEBHOBaHUE

MeTonbl, B OCHOBE KOTOPBIX JICKUT

crioco0 OPraHu3aliiy 3aHsITUS

L

Z

(o8]

crnoeecnwiit (yCTHOE U3JI0KEHHUE,
Oecena)

Ha21s10Hb11l (TI0Ka3
BUJIEOMATEPUAIIOB,
WLTIOCTpALyii, HaboieHue,
nokas (MCIOJTHEHHE)
nenarorom, padora no oopasiy
v 2Ip.)

npakmuyeckuii (TPEHUHT,
cOopka mozenel mo cxemam,
UHCTPYKLUSAM.

Me’TOH,bI, B OCHOBC KOTOPBIX JICJ)KUT

YPOBEHb ACATCJIbHOCTH ge’reifl:

ITamMsiTKH,
UHCTPYKLHH,
CXEMBI,

My JIbTUMEIUIHbIE
MaTepuasbl

KommeroTep,

MY JIbTUMEIUMHBINA
MIPOEKTOP,
KOHCTPYKTOpP
Mindstorms
Education EV3,
Arduino

Ompoc, ,
CaMOCTOSITEIbHAS
pabora, , urpa-
HUCIIbITAHUEC,
KOJUIEKTHBHAsI
peduiexcust, OT3bIB,
KOJIJIEKTUBHBIN
aHau3 pador,
caMOaHaJIu3

11




00BACHUMEIbHO-
WIIOCMPAmMuUGHbIil - NETHU
BOCITPUHUMAIOT U yCBaUBAarOT
TOTOBYI0 HH(OPMALIHIO
PEenpoOyKmu6Hblil - yHauecs
BOCIIPOU3BOIAT IOy HCHHBIC
3HAHUS U OCBOEHHBIE CIIOCOObI
NeATEeNIbHOCTH
4acmuyHO-NOUCKOBBIN -
y4yacTHe AeTel B
KOJIJIEKTHBHOM ITOUCKE,
peuieHre NOCTaBIEHHOM 3a1a4u
COBMECTHO C Me1aroroM
uccie0o8amenbeKuil -
CaMOCTOATEIbHAA TBOPYECCKAA
paboTa yqamuxcs.

MeTo/ibl, B OCHOBE KOTOPBIX JICIKUT

d)opma OpradHu3alu J€ATCJIbHOCTH

YUAIIUXCA 3aHATHUA:

1.

¢pornmansvusiii -
OJHOBpeMeHHas paboTta co
BCEMHM y4aIlUMHUCS
KOJLIeKMUGHbLI - OPraHU3aLUs
NpoOJIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUS
MEXIY BCEMH AETbMU
UHOUBUOYANIbHO-(DPOHMAIbHBIT
- yepeoBaHue
WUHJIUBUIYQJIbHBIX U
dponTaNnBHBIX HOPM PabOTHI
2PYnnoeoil - OpraHu3aLys
paboThl MO MabIM rpynmnam (oT
2 10 7 4eyoBeK)

12




o

KOJLIe KMUBHO-2PYNNOBOT -
BBITNIOJIHEHME 3a]aHUI MaJIbIMH
IpyIINamMy, MOC/IeIy FoIast
Npe3eHTAaLMsI Pe3yJIbTaTOB
BBINOJIHEHMST 3aJaHUI M MX
00001IeHIE
6 napax - opraHusarys paboThl
1o napam
UHOUBUOY ATIbHBIIL -
WHIMBUYJIbHOE BBIMOJIHEHHE
3a/1aHul, peuieHue npodiem

KoHcTpyupoBaHue

KombunupoBanHoe
3aHATHE,
NPaKTUYECKOe
3aHATHE,
COpPEBHOBaHHE

MC'TO}lbl, B OCHOBE KOTOPBIX JIC)KHT

crocob OpraHu3aly 3aHATHA:

1.

2,

c106ecHblll (yCTHOE U3JIOKEHHE,
Oecena)

naensaonwiil (1okas
BUJIEOMATEPHAJIOB,
WIUTIOCTpaLUii, HaOmo1eHue,
NoKa3 (UCTOJHEHHUE)
negarorom, pabora mo odpasiyy
v 2Ip.)

npaxmuyeckuti (TPEHUHT,
cbopka mozeneit no cxemam,
UHCTPYKLIUSIM.

MeToabl, B OCHOBE KOTOPBIX JIEKUT

VDOBEHD JIEITENbHOCTH IETEH

1.

O0BACHUMEIbHO-
UILIOCMPAmMuensiil - 1eTH
BOCIIPUHUMAIOT U Y CBAUBAIOT
rOTOBYIO MH(OPMALIHIO
PenpoOyKmMueHbulil - y4ainecs
BOCTIPOU3BOMAT IOJTy YeHHbIE
3HAHHSI 1 OCBOEHHBIE CITOCOObI

IMamsaTku,
UHCTPYKLIUHY,
CXEMBI,
MYJIbTUMEIUHHbIE
MaTepuabl

KomnbroTep,
MYJIbTUMEAUIHBINA
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ornpoc, BeICTaBKa,
CaMOCTOSITE IbHASI
padorta,
[pEe3EHTaLU
TBOPYECKHX padoT,
Urpa-uCrbITAHUE,
bece,
KOJUIEKTHBHAsI
peduiexkcus, OT3bIB,
KOJIIEKTUBHBIN
aHau3 pador,
CaMOaHaJIu3
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NeATeNbHOCTH
YacmuYHO-NOUCKOBYIIL -
y4yacTHe AeTeil B
KOJIJICKTUBHOM ITOHCKCE,
peuieHre NoCTaBIEHHOM 3a1a4u
COBMECTHO C M€arorom
uccne006amenbeKiil -
CaMOCTOSITEIbHAsI TBOPUYECKAs
paboTa yJamuxcs.

MeToabl, B OCHOBE KOTOPBIX JEKHUT

(b opma oprasuzaliy AeaTeJIbHOCTU

YUALINXCA 3aHATHUA:

1

¢ponmansnsiil -
OoHOBpeMeHHas pabora co
BCEMH YYaLTHMHUCS
KOJUIEKMUGHbI - OPTaHU3ALINS
npoOJIEMHO-ITOUCKOBOTO WJTH
TBOPYECKOIr0 B3aUMOJIEHCTBHS
MEJK/1y BCEMU 1€ThMU
UHOUBUOYAILHO-PPOHMATLH b1
- yepeoBaHue
MHIMBUAYAJIBHBIX U
¢dpoHTanbHBIX (hOPM pabOTEI
2PYnnoGoil - OpraHu3aLus
paboThI 1O MasbIM rpynmam (ot
2 no 7 4enoBeK)
KOJUIeKMUBHO-2PYNNOBOIL -
BBITIOJIHEHHE 3a/1aHUI MaJIbIMU
rpynnamu, nocjaeayrouas
NpEe3eHTALHs PE3yIbTATOB
BBITIOJIHEHHSI 33/1aHHUH U UX
00o001meHune

6 Napax - OpraHu3ays padoTsl

14




Mo napam

UHOUBUOYAIbHBIIL -
WH/IMBU/IyaJIbHOE BBIOJIHEHUE
3a/IaHui, pereHue mpodyiem

MexaHuueckas

nepenayia

KomOunupoBanHoe
3aHATUE,
MPaKTUYECKOe
3aHATHE,
COPEBHOBaHUE

MeTO}lbI, B OCHOBE€ KOTOPbIX JICKHT

crioco0 OPraHu3aliiy 3aHsITUS

1.

caosecHbill (yCTHOE U3JIOKEHHUE,
Oecena) naznsionsrii (mokas
BUJIEOMATEPHAJIOB,
WUTKOCTPALMiA, HabJIroieHue,
nokas (MCIOoJIHeHUE)
nenarorom, padora no oopasiyy
v p.)

npakmuyeckuti (TPEHUHT,
cOopka mMozenel mo cxemam,
HUHCTPYKLIUASIM.

MeTo/ibl, B OCHOBE KOTOPBIX JIEKUT

VDPOBEHb NESITEIbHOCTH JIETEM:

1.

00vBACHUMENbHO-
UITIOCMPAMUGHBIN - ETH
BOCIIPUHUMAIOT U YCBAUBAKOT
rOTOBY0 UHPOPMALIUIO
PEenpPoOOYKmMu6HbIll - y4alnuecs
BOCIPOU3BOAAT MOJTy YeHHbIE
3HAHUS U OCBOEHHBIE CIIOCOOBI
ACATCIbHOCTH
Yacmu4HO-NOUCKOBYIIL -
y4yacTue aeTeil B
KOJIJIEKTUBHOM TOUCKE,
peleHue NOCTaBICHHOM 3a1a4u
COBMECTHO C NEAaroroMm
ucce0o8amebCKuil -
CaMOCTOSITEJIbHAsI TBOPUYECKast

IMamsaTku,
UHCTPYKLHH,
CXEMBI,
MYJIbTUMEIUIHbIE
MaTepuabl

KomnbroTep,
MYJIbTUMEAUMHBIN
MIPOEKTOP,
KOHCTPYKTOD
Mindstorms
Education EV3,
Arduino

Onpoc,
CaMOCTOSITEIbHAS
padota, urpa-
UCTIbITAHUE,
KOJUJIEKTUBHAsI
pediexcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHau3 pador,
caMOaHaJIu3
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paboTa ydauuxcs.

MeToabl, B OCHOBE KOTOPBIX JIEKUT

dbopma oprasuzaliy 1eaTeJIbHOCTH

YVUALINXCA 3aHATHA.

L.

¢hpoumanvnwiii -
OJHOBpeMeHHas paboTta co
BCEMH yUallUMUCS
KOJLIeKMUGHbLI - OPTaHU3aLUs
pOOJIEMHO-TIOUCKOBOTO UJTH
TBOPUYECKOIO B3aUMOAEHCTBUS
MEKIy BCEMHU 1€TbMH
UHOUBUOYAIbHO-(PPOHMATbH b1
- yepeoBaHue
VHJIUBUIYQJIbHBIX U
dpoHTanbHBIX (HOpM pabOTEI
2Pynnoeoil - OpraHu3aLys
paboThl O MabIM rpynmnam (ot
2 1o 7 4enoBeK)
KOJIeKMUBHO-2PYNNOBOIL -
BBINOJIHEHHE 3aJaHUI MaJIbIMU
rpyInamu, nocjaeayroLas
Mpe3eHTalus Pe3yIbTaTOB
BBINOJIHEHHSI 3aJaHUH U UX
obobuenne

6 napax - opraHuzaLyst paboTh
1o mapam

UHOUBUOYANIbHBIIL -
MHIMBU1yaJIbHOE BbIOJIHEHHE
3a1aHul, peureHue npooiem

CopeBHOBaHuUs 1O IIpakTuyeckoe MeTonbl, B OCHOBE KOTOPBIX JIEKUT ITamsaTkw, KomnetroTep, Ompoc,
T — 3aHATHE, cnoco0 opraHU3aLny 3aHSITHS: UHCTPYKLIUH, MYJIETUMEAUHHBIN  |CAMOCTOATEIbHAS
COPEBHOBaHHE 1. cnosecuwiit (yCTHOE U3II0JKEHUE, |CXEMBI, MIPOEKTOP, pabora, urpa-
Oecena, Hazisaonbiil (NOKa3 MyJIbTUMEIUIHBIE |KOHCTPYKTOP UCIBbITAHUE,

16




2.

BU/IEOMATEPHAJIOB,
WITIOCTpaLuii, HabroaeHue,
1okas3 (UCIIOJTHEHUE)
negarorom, paboTa no oopasiy
v ap.)

npakmuyeckuti (TPEHUHT,
MpOrpaMMHUPOBAHKE B CpeJie.

MeToabl, B OCHOBE KOTOPBIX JIEKUT

VDOBEHD JIEITENbHOCTH IETEH

1.

PenpoOyKmueHblil - y4aInuecs
BOCIIPOM3BO/SAT TOJTy YeHHbBIE
3HAaHHSI 1 OCBOEHHBIE CITOCOObI
JEATEIbHOCTH
YaACMUYHO-NOUCKOBDITL -
y4yacTHhe AeTel B
KOJIJIEKTHBHOM TTOMCKE,
pelueHue MOCTaBJIEHHOH 3a1a4u
COBMECTHO C MeAaroroM
uccne008amebCKull -
CaMOCTOSITETbHAsI TBOPUYECKAs
paboTa yvaimuxcs.

Me’TOlIbI, B OCHOBC KOTOPBIX JICIKHT

dbopma opraHu3alUK AeITeIbHOCTH

HalnXCA 3aHATHA:
1.

¢pornmanvusiii -
OHOBpeMeHHas paboTta co
BCEMM yUalllUMHUCS
KOJLIKMUGHbII - OPraHU3aLUs
1poOJIEMHO-TIOUCKOBOTO HJTH
TBOPUYECKOIO B3aUMOAEHCTBUS
MEXIy BCEMHU 1E€TbMH
UHOUBUOYAIbHO-PPOHMAIbH BT
- yepe0OBaHue

MaTepHalibl,
KOMIMbIOTEPHbIE
MPOrpaMMHbIE
cpencraa

[lonsa nns
COpEBHOBaHMI

Mindstorms
Education EV3,
Arduino

KOJIJIEKTUBHAS
pediexcus, OT3bIB,
KOJIJIEKTUBHbIN
aHaM3 pador,
caMOaHaJn3
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MHIMBHUAYAJIbHBIX U
b ponTanbHBIX (HOpM paboThI
2PYNnOoGOIl - OpraHU3aLHsI
paboThI MO MaJbIM rpymmnam (OT
2 o 7 4esnoBek)
KOJLIeKMUBHO-2PYNNOBOIL -
BBITIOJIHEHHE 3a/1aHUIH MaJIbIMU
rpyInnamu, nocjaeayoLas
NPEe3eHTALHs PE3YJIbTATOB
BBITIOJTHEHUS 33aaHUI U UX
00o01eHue

6 napax - opraHu3aLysi padoTkl
IO mapam

UHOUBUOYANbHBILIL -
WHIUBHIYaJbHOE BBIOJIHEHHE
3a[laHuii, peleHye npoouem

ArnnapaTHoe

obecrnieueHue

Kombunuposansoe
3aHATHE,
MPaKTHYECKOe
3aHATHE,
COPEBHOBaHUE

MeTo/ibl, B OCHOBE KOTOPBIX JIEKUT

croco0 opraHu3alMK 3aHITUSI:

1.

Z;

cnosecnsiii (yCTHOE U3JI0KEHUE,
Oecena)

HazsA0HbII (TIOKA3
BUIEOMATEPHAIIOB,
WTFOCTpaLHii, HaOr0IeHue,
noka3 (MCIOJTHEHHUE)
nenarorom, pabora no oopasiy
v 1ip.)

npaxmuyeckuii (TPEHUHT,
MpOrpaMMHUpPOBAHKE B Cpefie.

MeToabl, B OCHOBE KOTOPBIX JIEKUT

YPOBEHb NEATEJIILHOCTH JIETEMH:
1

00BACHUMEIbHO-
UIIOCMPAMUGHBIN - NETH
BOCIIPUHUMAIOT U Y CBAMBAIOT

IMTamsaTku,
UHCTPYKLUH,
CXEMBI,
MYJIbTUMEIUIHbIE
MaTepHabl,
KOMITbIOTEPHBIE
NPOrpaMMHbIE
cpencrsa

Komnerorep,

MY JIbTUMEAUIHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSITEJIbHAST
pabota, urpa-
UCTIBITAHUE,
KOJIJICKTUBHAsA
peduiexcusi, OT3bIB,
KOJIJIEKTUBHbIN
aHaM3 pador,
camoaHasIu3
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rOTOBY0 UH(POPMALIUIO
PEenpoOOyKmMuGHblil - yUaInuecs
BOCITPOU3BOIAT IMOJIYYCHHBIC
3HAHUS U OCBOCHHBIE CITOCOOBI
NesATENbHOCTH
YACMUYHO-NOUCKOBYITL -
ydacTue eTeil B
KOJUIEKTUBHOM TOUCKE,
peuLIeHre NOCTaBJIEHHOM 3a1a4u
COBMECTHO C Me1arorom
UCCIe008aAMeENbCKUT -
CaMOCTOSITEIbHAsI TBOPUYECKas
paboTa yJamuxcs.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

dopma oprasguszaluy IeaTeJILHOCTH

VUHALNXCA 3aHATHA:

i,

¢ponmanvnwrin -
OfHOBpeMeHHas paboTta co
BCEMH YYALTUMUCS
KOJLIeKMUGHbII - OPTaHU3aLHs
npoOJIEMHO-TTIOUCKOBOTO HJIH
TBOPYECKOI0 B3aUMOEHCTBUS
MEXy BCEMH AE€TbMU
UHOUBUOYATHO-PPOHMATbH BT
- YepeoBaHue
VHJIUBUIY AJIbHBIX U
¢dpoHTanbHBIX (hOpM paboTEI
2PYnnoeoil - OpraHu3aLys
paboThI O MasIbIM rpymmnam (ot
2 1o 7 4enoBeK)
KOJIeKMUBHO-2PYNNOBOIL -
BBINIOJIHEHUE 3a/JaHUH MaJIbIMU
rpynnamu, Nocjaeayouas
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Mpe3eHTalus pe3yJIbTaToB
BBIMOJHEHMS 3a1aHUI U X
obobueHne

6 napax - opraHu3anus padoThl
Mo napam

UHOUBUOYAIbHBIIL -
MHIUBUYaJIbHOE BBIMIOJIHEHUE
3aaHuii, peteHue npodiem

OcuHosel EV3.

KombunuposanHoe
3aHSTHUE,
MPaKTHYECKOe
3aHSITHUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JIEIKUT

croco0 OpraHM3aLMK 3aHITHSI:

1

2.

crosecHbiil (yCTHOE U3JIOKEHHUE,
Oecena)

Haznaonwii (MoKas
BUJIEOMATEPHAJIOB,
WIUTIOCTpALUi, HaOmoaeHue,
noka3 (UCIOJHEHHUE)
negarorom, pabora mo oopasiy
uap.)

npakmuyeckuil (TPEHUHT,
NpOrpaMMHUpPOBAHUE B CpPefie.

MeTonbl, B OCHOBE KOTOPBIX JIEKUT
VDOBEHB JIESITEIbHOCTH JIETEH:

1.

00BACHUMENLHO-
UIOCMPAMUBHDBIT - ETH
BOCIIPUHUMAIOT U yCBAUBAKOT
rOTOBY0 HH(OPMALIHIO
PenpoOyKmuGHbulil - y4amumecs
BOCIIPOMU3BOIAT IMOJY YCHHBIC
3HAHUS U OCBOEHHBIE CIIOCOOBI
JesTeIbHOCTH
Yacmu4HO-NOUCKOBYIIL -
y4acTHe IeTel B
KOJUIEKTUBHOM IOHUCKE,

IlamsaTku,
UHCTPYKLHH,
CXEMBI,
MyJIbTUMEIUIHbIE
MaTepHaJIbI,
KOMITBIOTEPHbIE
NPOrpaMMHbIE
cpexncTsa

KomneroTep,

MY JIbTUMEANNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormnpoc,
CaMOCTOSITETbHAST
paboTa, urpa-
HUCIIbITAHUE,
KOJIJIEKTUBHAS
peduiexcusi, OT3bIB,
KOJIIEKTUBHbIN
aHau3 pador,
caMoOaHau3
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peuieHre NoCTaBIEHHOM 3a1a4u
COBMECTHO C N€1arorom
4. uccneoosamenvckuii -
CaMOCTOSTENIbHAs TBOPUYECKAs
paboTa yJamuxcs.
Me’TO]lbI, B OCHOBE KOTOPBIX JICIKUT

d)opma Opradu3aliii 1€ATCJIbHOCTH

YHAINXCA 3aHATHSA:

I

¢poumanvuwiii -
OHOBpeMeHHas paboTta co
BCEMH y4YallMMHUCS

KOL/Ie KMUGHbI -
opraHu3anus npodIeMHO-
TIOUCKOBOTO WJIN
TBOPYECKOTO
B3aUMOJICHCTBUS MEXKAY
BCEMH JI€TbMHU
UHOUBUOYATILHO-
¢ponmansusiii -
yepenoBaHue
WUHIUBUAYAJbHBIX U
¢dpoHTanbHBIX popm
paboTbl

2pPynnoeGoil - OpraHu3aLus
paboThI MO MAJIBIM TPy IIIAM
(ot 2 no 7 yenosex)
KOJLIeKMUBHO-2PYNNOBOIT -
BBITIOJIHEHHE 3a/1aHUH
MaJIbIMH TPYIIIIaMH,
NOCTEY0Iast MPe3eHTALUs
Pe3yJIbTaTOB BbIMOJHEHUS]
3aaHuil u ux obodLeHne
6 Napax - OpraHu3aLYs
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paboThI 1o napam

7. UHOUBUOYANLHYIIL -

WHIUBUIYAIbHOE
BBIINIOJIHEHHUE 3aJIaHUIL,
peweHue npoduem

10

11

12

[IporpammHbie

CTPYKTYpPBbI

10 JIMHUU

JluckpeTHas cuctema

yIIpaBJIeHUs

[ IponopunoHanbHOe

yIIpaBJICHHUE

ANrOpPUTMBI U
pOrpamMMel
MPOXOXKIEHUS

NpEenATCTBUI

A.HFOpI/ITMI)I JABWKCHUA

Kombunuposannoe
3aHsATHE,
MPaKTUYECKOe
3aHATHE,
COPEBHOBaHUE

Me’FO,ZIbI, B OCHOBEC KOTOPBIX JICKHT

crocob OpraHu3anuu 3aHATHUA.

1.

2.

crnosecuwiii (YCTHOE U3JI0KEHHE,
Oecena) BumeOMaTepUaos,
WUTKOCTPALMiA, HabJIroieHue,
noka3s (MCIIOTHEHHE)
nenarorom, padora no oopasiyy
v p.)

npakmuyeckuii (TPEHUHT,
NpOorpaMMUPOBaHHE B CpeJie.

Me’TOIlbI, B OCHOBE KOTOPBIX JICJKUT

VDPOBEHb NESTEIbHOCTH JIETEH:

I

(O8]

00BACHUMENbHO-
UIIOCMPAMUBHbIN - NETH
BOCIPUHUMAIOT U Y CBAUBAOT
rOTOBY0 UHPOPMALIUIO
PenpoOyKmu6Hbsiil - y4almuecs
BOCIPOU3BOAAT MOy YeHHbIE
3HAHUS U OCBOEHHBIE CIIOCOOBI
JeATENbHOCTH
YaACMUYHO-NOUCKOGDII -
y4acTHhe JAeTeN B
KOJIJIEKTUBHOM TOUCKE,
pelueHue NOCTaBJIeHHOM 3a1a4u
COBMECTHO C NE€AaroroMm
ucce0o8amebeKuil -
CaMOCTOATEIbHAA TBOPYECCKaA
pabota yJauuxcs.

IMamsiTkH,
MUHCTPYKLHH,
CXEMBI,
MYJIbTUMEIUIHbIE
MaTepHaIbl,
KOMITbIOTEPHbIE
NpOrpaMMHbIe
cpencTsa

KomnbroTep,
MYJIbTUMEAUIHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
CaMOCTOSITEJTbHAsT
pabota, urpa-
UCTIbITAHHUE,
KOJUIEKTUBHAS
pediexcusi, OT3bIB,
KOJUTIEKTUBHbIN
aHaM3 pador,
camMoaHaJIn3
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MeTobl, B OCHOBE KOTOPBIX JIEXKUT

(b opma opraHu3aliuy NesTeJIbHOCTU

YUAILINXCA 3aHATHA.

1. ¢ponmanvusiir -
OoHOBpeMeHHas paboTta co
BCEMHM y4aIlUMHUCS

2. KOanexkmuGHwlil - OpraHu3aLus
npo0OIEMHO-TIOUCKOBOTO HJTH
TBOPUYECKOIO B3aUMOAECHCTBUS
MEXKIY BCEMH AETbMU

3. uHOUBUOYANLHO-POHMAILHBII
- yepeoBaHue
WHJIUBUIYQJIbHBIX U
dpoHTanbHBIX (HOpM paboOTEI

4.  epynnoeoii - opraHu3anys
paboThI MO MasbIM rpynmnam (ot
2 1o 7 4enoBeK)

5. Komekmueno-epynnoeoii -
BBINOJIHEHHE 3aJaHHUI MaJIbIMU
rpyIIamMu, Moceay Foimas
Mpe3eHTaLUs Pe3yIbTaTOB
BBIMOJTHEHUS 3aJaHUN U UX
obobuenne

6. 6 napax - opranuszauus padoTel
1o mapam

7. unousuoyaivnbulil -
MHIUBU1yaJIbHOE BbIOJIHEHHE
3a[laHui, pelieHue npoodyem

13 [[IpoexTHas KomOunupoBanHoe |[MeTobl, B OCHOBE KOTOPbIX JIEKUT ITamsiTky, KomnsbroTep, Onpoc, BbICTaBKa,
S TE RO 3aHATHE, croco0 opraHu3aly 3aHATHSL UHCTPYKLIUH, MyJbTUMEAUNHBINA  |CAMOCTOSATENIbHAS
MPaKTUYECKOe 1. cnosecnsiit (yCTHOE U3JIOKEHHE, |CXEMBI, MPOEKTOP, pabora,
3aHATHE, Oecena.) MYJITUMEUIHBIE |KOHCTPYKTOP Mpe3eHTaLs
COpPEBHOBAHUE 2. Haznsaonwiil (MoKas MaTepuabl, Mindstorms TBOPYECKHUX padoT,
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BU/IEOMATEPHAJIOB,
WITIOCTpaLuii, HabroaeHue,
1okas3 (UCIIOJTHEHUE)
negarorom, paboTa no oopasiy
v ap.)

npakmuyeckuti (TPEHUHT,
MpOrpaMMHUPOBAHKE B CpeJie.

MeToabl, B OCHOBE KOTOPBIX JIEKUT

VDOBEHD JIEITENbHOCTH IETEH

1.

00BACHUMEIbHO-
UIIOCMPAMUGHbIIL - NeTH
BOCl'IpI/IHI/IMa}OT u YCBaI/IBal'OT
TOTOBYIO MH()OPMALIHIO
PenpoOyKmueHulil - y4aiunecs
BOCl'IpOH?;BOI[SIT l'IO.]'Iy‘{eHHbIe
3HAHMUSI U OCBOEHHBIE CITOCOOBI
JIEeSITETbHOCTH
YACMUYHO-NOUCKOBBIIL -
y4yacTHe JAeTel B
KOJIJIEKTHBHOM TOHMCKE,

pelueHue NOCTaBIeHHOM 3a1a4u

COBMECTHO C [e1arorom
uccne008amenbCKuil -
CaMOCTOSITeJIbHASI TBOPYECKAS]
paboTa yJamuxcs.

MeToabl, B OCHOBE KOTOPBIX JIEYKUT

(b opma oprasuzanyy AeaTeJbHOCTH

YHAIIUXCA 3aHATHA:

L

Gpornmansvuwiii -
OHOBpeMeHHas paboTta co
BCEMH YYaIUMHUCS
KOJUIeKMUBHbII - OPTaHU3ALIUS
npo0JIEMHO-ITOUCKOBOTO HJIU

KOMITbIOTEPHbIE
NpOrpaMMHbIe
cpencrsa

Education EV3,
Arduino

Urpa-uCrbITaHUE,
KOJIJIEKTHBHAsI
peduiexcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHaM3 pador,
CaMOaHaJIu3
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TBOPUYECKOIO B3aUMO/ICHCTBHUS
MEKIy BCEMHU J1€TbMU
UHOUBUOYATHO-(IPOHMATLHBIIL
- uepeOBaHue

MHIMBUY AJIbHBIX U
¢dpoHTanbHBIX (OpM pabOTEI
2Pynnoeoii - OpraHu3aLys
paboTkl O MabIM rpynmnam (ot
2 no 7 4enoBeK)
KOJLIKMUBHO-2PYNNOBOIL -
BBIMOJHEHHE 3a1aHUI MaJIbIMU
rpyInamu, nocjiaeayoLas
Npe3eHTALHs Pe3yJIbTaTOB
BBINOJIHEHHS 3aJaHUN U UX
0bobumenne

6 napax - opraHusaysi paboTh
1o napam

UHOUBUOYAILHBIIL -

VHJIMBU/1y QJIbHOE BBIMOJIHEHHUE
3a/IaHul, petreHne nmpooyeM

25




Cnucox autepatypsl AJis1 IeJaroros

Oguyuansno-ooxymenmansusie:

1is @enepanbHblii 3akoH o 29.2012 Ne 273 «OO06 obpasosanun B Poccuiickoii
benepanumy.

2. Tlopsinok OpraHM3aldM M OCYIUECTBIEHMs OOpa3oBaTEsbHON JESTENbHOCTH [0
JOTIOIHUTENbHBIM 001eoOpa3oBaTebHbIM mporpaMmmamy, yTB. NPUKA30M
Munnpocsewenust Poccun ot 09.11.2018 Ne 196
3. KoHuenuusi pa3BuTHsl JOMOJHMTENBHOrO 00Opa3oBaHus neTeil, yTB. PacropsikeHuem

IIpaBurenscrea P® ot 4 centsiOps 2014roma Ne 1726-p

4, IIporpamma pas3BuTuUs BOCHUTATENBHOW KOMMOHEHTHL, Ilucemo MO P® or
13.05.2013 Nel{P-352/09

5. Crtparerus passutusi Bocniutanusi B Poccuiickoii ®enepauun Ha nepuox 102025 rona
(yTBepxneHa pacnopsokeHueM [paButensctsa PP ot 29.05.2015 Ne 996-p)

6. TocraHoBsenue I TaBHOrO TOCY 1apPCTBEHHOTO CaHUTApHOro Bpaua P® or 4urons 2014
rona Ne4l r. MockBa "OO6 yteepxnenun CanlluH 2.4.4.3172-14 "CanurapHo-
AMUIEMHUOJIOTHYECKUE TPeOOBaHUS K YCTPOICTBY COAEPIKAHUIO M OPraHU3aLUK pexxuma paboTsbl
o0pa3oBaTesbHBIX OPraHU3aLUil IOMOIHUTENILHOTO 00pa30BaHus NeTeH.

7. Yxas Ipesunenta Poccuiickoii @enepauun ot 29.05.2017 r. Ne 240 «O6 00bsiBieHUM B
Poccuiickoit @enepauuu JlecatuneTus: 1eTCTBay.

Knueu:

1. Komaposa JI. I'. «Ctpoum u3 LEGO» (MonenupoBaHue JOrMYECKMX OTHOIIEHHH U
00BeKTOB peasbHOro Mupa cpeacrsamu koncrpykropa LEGO). —M.; «JIMHKA — ITTPECC»,
2001.

2. ®umunnos C.A. PoGororexuuka ayis aeteii u ponureneii. — CI16.: Hayka,2013. 319 ¢

3. PykoBoacTso N0  NOJIb30BAHUIO KOHCTPYKTOpPOM LEGO DACTA
«B0300HOBIII€MbIE HCTOUHUKH SHEPTHI.

4. PykoBoacTBO MO MONb30BaHMIO KoHCcTpykTopom LEGO DACTA
«HHxeHepHast MEXaHUKAY.

5. PykoBozacTBo mo mosb3oBaHuio KoHcTpykTtopoMm LEGO DACTA «PaGora. DHeprus.
MowmHOCTBY.

6. PykoBoaCTBO 10O MoNb30BaHMUI0 KoHCTpykTopom LEGO DACTA eLAB.

WHTEPHET-PECYPCBI JIJISI AETEN

7. .http://russos.livejournal.com/817254 html

8. Karanor caiiToB mo poGOTOTEXHMKE - MOJE3HbIM, KaYeCTBEHHbI 1 HAUOONee MONHBIN
cOopHuk uHpOpMaLUH O pPOOOTOTEXHUKE. [DNekTpoHHbIH pecypc] — Pexum pocryma: |,
cBoOoaHblii http://robotics.ru/.
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ITpunoxenue 1
OueHouHbIe MaTepHaIbI
Tecr 1

Jdass  o0MeHa  AaHHBIMH mexay EV3  Onokom u  KoMnbHTepoM
HCTOJIb3YeTCSl. ..

WIMAX

PCI nopr

WI-FI

USB nopr

BepHbIM siBJIsIeTCS YyTBEPKACHHE. ..

6ok EV3 umeer 5 BbIXOAHBIX U 4 BXOHBIX [TOPTA
6ok EV3 umeer 5 BXORHBIX 1 4 BBIXOJIHBIX ITOPTA
6ok EV3 umeet 4 BXOIHBIX 1 4 BBIXOHBIX ITOPTA
6ok EV3 umeer 3 BBIXOAHBIX U 3 BXOIHBIX MTOPTA

YcrpoiicTtBoMm, MO3BOJISIIO MM podoTy oOmpexeSHuTh paccrosiHue 10
00beKTa U pearupoBaTh HA ABHKEHHE, SIBJISIETCS. ..

Y nbTpa3ByKOBOH aTUHK

JlaTuuk 3ByKa

Jlatunk uBeTa

I'mpockon

CepBomoTop — 3710...

YyCTPOWCTBO ISl OTpeieSIeHUs] LIBETa

YCTPOMICTBO 1Jist ABMKEHUs poboTa

YCTPOHCTBO AJIsI MPOUTPBIBAHMS 3BYKa

YCTPONCTBO JisI XpPaHEHUs! TAaHHBIX

K ocHoBHbIM THNAM AeTaseii LEGO MINDSTORMS otHocsTCA. ..
IIECTePeHKH, OONTHI, 1y Py bl Oanku

Oanku, WTHQTHI, BTYJIKH, PHUKCATOPBI

Oanku, BTYJIKH, Iy PyTIbl, TAUKH

IWTUQTHL, LIy PyTIbL, OOATHI, MIACTHHbI

Jas noakmovenus faTunka Kk EV3 Tpedyercs noacoeAMHUTL OAHMHKOHEL Kadeisi K
AATYMKY, 2 APYIOii...

K ofHOMY M3 BXxoaHbIX (1,2,3,4) nopros EV3

OCTaBHUThb CBOOOIHBIM

K aKKy MY JISITOPY

K ogqHOMY U3 BeIXoaHbIX (A, B, C, D) noptos EV3

Jas noakJoyeHusi cepsomoropa kK EV3 Tpebdyercs moacoeiMHUTH OAHHKOHEL
KabeJist K CepBOMOTOPY, a APYroil...

K 0HOMY U3 BbIXOAHbIX (A, B, C, D) nopros EV3

B USB nopt EV3

K onHOMY 13 BXoaHbIX (1,2,3,4) moptos EV3

OCTaBUTb CBOOOHBIM

B0k «He3aBHCHMOE yNIpaBJieHHE MOTOPAMK» YIIPaBJIfET. ..

IBYMsI CEPBOMOTOpPaMH

OITHUM CEPBOMOTOPOM

OJTHUM CEpPBOMOTOPOM U OTHUM JAaTYUKOM

HauGonbmee paccTosinue, HA KOTOPOM YJIbTPA3BYKOBOMH JATYMK MOXKET
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c)
d)

00HAPYKHTb 00beKT...

50 cm.

100 cm.

3m

250 cm.

Jlis ABM2KeHus1 po0oTa Brnepea ¢ MCMOJIb30BAHHEM ABYX CEPBOMOTOPOBHYKHO...
3a1aTh MOJIOKUTENbHY FO MOIIIHOCTb MOTOpa Ha  Onoke «Pynesoe
yIIpaBJICHUE)

3a1aTh OTPHULATEJIBHY O MOII[HOCTb MOTOpa Ha  OJyioke «Pynesoe
YIPaBJICHUE)

3a7aTh MOJIOXKUTEJIbHYIO MOILIHOCTh MOTOpa Ha Osoke «bonbuioi MoTop»
3a7aTh OTPHULIATENIbHYIO MOLIIHOCTh MOTOpa Ha Osioke «bosb1oit MoTop»
Jas apuaKeHHsi podoTa Ha3ad C HCMNOJAb30BAHHEM JABYX CEPBOMOTOPOBHYKHO...

3aaTb  TMOJIOXKUTENBHYIO MOLIHOCTb MOTOpa Ha Onoke  «PyneBoe
yIIPaBIICHUE»
3aJaTb  OTPHULATEJBbHYIO MOLIHOCTb MOTOpa Ha  Onoke  «Pynesoe
yIpaBlI€HUE»

3aJaTh MOJOXKUTEJIbHYIO MOLIHOCTh MOTOpa Ha O0ke «bonbiioii MoTop»
3aaTh OTPULIATENIbHYIO MOLIHOCTh MOTOpa Ha OJioke «bosbioit MoTop»
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[Tpunoxenue 1
Téer 2

3ananue Nel. Hanmmmure nosiabie HazBanusa aerajgerd LEGO Mindstorms EV-3:

3apanue Ne2. Hanummure mnoJHBbIe HA3BAHMS JJIEKTPOHHBIX KommnoHeHToB LEGO
Mindstorms EV-3:

oy

|-
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3ananne Ne3. [lepeuncinte 0CHOBHBIE NPABHJIA PA0OTHI B Ka0HHeTe POOOTOTEXHUKM:

3ananue Ned.
Pacckaxkure o noprax LEGO Mindstorms EV-3:
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