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INOACHUTEJIbBHASA 3AIITMCKA

HononmuuTtensHas obmeodpazoBarenbHas (001Iepa3BUBaroIas) mporpaMma o poOOTOTEXHUKE W
nporpammupoBanrio «POBOTEXHHUKA» Bximouyaer B ce0si U3ydeHHe psiia HanpaBJICHUN B
obnactu KOHCTPYHPOBaHUS Y MOJICJIMPOBAHUS, IPOTPAMMUPOBAHUS U

pelIeHUs pa3InYHbIX TEXHUYECKUX 3a]1a4.

[Tporpamma «Po0OoTOTEeXHHMKa» MMeeT TeXHHUYeCKYI0 HanpaBJieHHOCTh. [IporpamMma naetr o0bem
TEXHUYECKUX M €CTECTBEHHO-HAYYHBIX KOMIETCHIIMA, KOTOPBIMU BIIOJIHE MOKET OBJIAJCTh COBPEMCHHBIN
HIKOJIbHUK, OPUEHTHUPOBAHHBIM Ha HAYYHO-TEXHHYECKOE W/WIM TEXHOJOTHYECKOE HaIpaBlieHUE
JabHeWIero oopazosanus u chepy npodeccuoHanbHON AesTenbHOCTU. [IporpamMmma opreHTHpPOBaHA, B
MEPBYIO OYepeb Ha PeOsT, JKENIaloIIUX OCHOBATEIbHO U3YYUTh cepy MPUMEHEHHs] POOOTU3UPOBAHHBIX
TEXHOJOTMH W TONyYUTh TMPAKTUYCCKUE HABBIKK B KOHCTPYHPOBAHWHM U MPOrPaMMHUPOBAHUU
POOOTOTEXHUYIECKUX YCTPOMCTB Ha 0a3e KOHCTpykTopoB Lego u Arduino.

AKTYyaJIbHOCTb NPOrpaMmbl OOyCJIOBJIeHA Te€M, 4YTO B HacTosmmii MoMeHT B Poccun
pa3BUBAIOTCSl HAHO-TEXHOJOTHH, OJJIEKTPOHMKA, MEXaHWKa U MPOrpaMMHUPOBAHHUE T.€. CO3PEBACT
OnmarosmaTHasi IOYBa Il PAa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHH M pOOOTOTEXHHKH. PoOoTOoTeXHHYECKHe
YCTPONCTBA MHTEHCUBHO MPOHHUKAIOT MPAKTUYECKH BO BCE CeEpbl NEATENHHOCTH YENOBEKa. JTO HOBBIM
sTanl B pa3BuTtuu oOmiectBa. OueBUIHO, YTO OH TpeOyeT CBOEBPEMEHHOIO  00pa3oBaHuS,
oOecnieunBaromiero 6a3y Ui €CTECTBEHHOIO M OCMBICICHHOIO HCIOJIb30BAaHUS COOTBETCTBYIOIIUX
YCTPOMCTB M  TEXHOJOTUM, MPOPEecCHOHATBHOM OpUEHTAUU ¢  OOECHEYEHUs: HEMPEepPHIBHOTO
oOpa3zoBarensHOro mnporecca. GakTUUECKH MporpamMma MpU3BaHa PEIIUTh ABE B3aWMOCBSI3aHHBIC 33/1a4U:
npodeccuoHaIbHasE OpUEHTALUS PEOSIT B TEXHUYECKU CIIOKHOU cepe poOOTOTEXHUKU U (pOopMUpOBaHUE
a/IeKBaTHOTO c1I0c00a MBIIILICHUS.

Ilenarornyeckasi 1esneco00pa3sHOCTb 3aKIIOYAECTCd HE TOJBKO B Pa3BUTHM TEXHUYECKUX
CHOCOOHOCTEM W BO3MOYKHOCTEH  CpeJCTBaMU  KOHCTPYKTMBHO-  TEXHOJOTHMUECKOTo  IOAXO[a,
rapMOHHU3AIlMM OTHOIIEHUH peOeHKa W OKPY)KAIOMIer0 MHpa, HO W B Pa3BUTUU CO3UAATEIBHBIX
CIIOCOOHOCTEH, YCTOMYMBOTO MPOTHBOCTOSHUS JTHOOBIM HETATUBHBIM COLIMATIBHBIM M COLIMOTEXHUYECKUM
TIPOSIBIICHUSIM.

O1auyuTeIbHbIe 0CO0EHHOCTH JAHHOI NMPOrpaMMbl COCTOAT B TOM, YTO B €€ OCHOBE JIEKHT
UJICSIMCITOJIB30BAHUS B OOYUCHHH COOCTBEHHOW aKTUBHOCTH yJamuxcs. KoHIenus JaHHON MPOrpaMMEI -
TEOpHUsl Pa3BUBAIONIErO OOyueHHs B KaHBE KPUTHYECKOTO MBIIIIEHUS. B OCHOBE CO3HATEIBHOIO aKTa
YUEHHUSI B CHCTEME pa3BUBAIOIIET0 OOYYEHMs JIEKHUT CIIOCOOHOCTh K MPOAYKTHBHOMY TBOPYECKOMY
BOOOpPa)XEHUIO M MbIIUIEHHIO. boiee Toro, 0e3 BBICOKOIO YPOBHSI pa3BUTHE ATHUX IPOLECCOB BOOOIIE
HEBO3MOKHO HHU YycCIlelIHOe o00y4deHue, HU camooOyueHue. lIMEHHO OHUM ompeaensoT pa3BUTHE
TBOPUYECKOTO MOTEHIIMAaIa 4YeloBeKa. | 0TOBHOCTh K TBOpPYECTBY (HOpPMHUpYETCS Ha OCHOBE TaKUX KayecTB
KaK BHMMaHHE U HaOII0aTelbHOCTh, BOOOpaxkeHHe W (aHTa3us, CMEIOCTh M HaXOJYMBOCTh, YMEHHE
OpUEHTUPOBATHCS B OKPYKAIOIIEM MHUpPE, MPOU3BOJbHAS MaMsTh U Ap. Vcmonb3oBaHHE MPOTPaMMBbI
MO3BOJIIET CTUMYJIMPOBATh CIIOCOOHOCTD JeTel K 00pa3HOMY M CBOOOJHOMY BOCIIPHUSITHIO OKPYXKAIOILIETO
Mupa (JIroel, MpUupoabl, KyIbTYPHBIX IIEHHOCTEH), €ro aHau3y U KOHCTPYKTUBHOMY CHHTE3Y.

Lenr mnporpaMmbl: (QOPMHUPOBAHWE TBOPYSCKUX W HAYYHO-TEXHHUYECKUX KOMIICTCHIIHA,
oOydJaromuxcsi B  HEPa3pbIBHOM €IMHCTBE C BOCIUTAHUEM KOMMYHHKATHUBHBIX KAuyeCTB W
I[EJICHAIIPABIICHHOCTH JIMYHOCTH dYepe3 CHUCTEMY MPAKTHKO-OPHEHTHPOBAHHBIX TPYIIOBBIX 3aHATHA U
CaMOCTOSITENIbHOW ~ JICSITEBHOCTH  OOYYaIOIIMXCSl 10 CO3JaHHI0 pPOOOTOTEXHMYECKHX  YCTpPOMCTB,
pelIanX TOCTaBICHHbIE 3a/]auu.

3agaym nporpamMmsl
Oo0yuaromue:

*  OOyuuth MepPBOHAYAIILHBIM 3HAHUSM 0 KOHCTPYKIIUU
POOOTOTEXHUYECKUX YCTPOMHCTB;

*  TI0O3HAKOMHTHh YYAIIUXCSA C TMPUHIUIIAMH W METOJaMH pPa3paOOTKH, KOHCTPYHPOBAHHS H
IPOrPaMMHUPOBAHUS YIPABIISIEMbIX 3JIEKTPOHHBIX YCTPOMCTB Ha 0a3e BHIYMCIMTENbHOH Mmatdopmel Lego
u Arduino.

*  DPa3BHUThb HABBIKM IMPOrPAMMHUPOBAHUS B COBPEMEHHOW cpelie MPOrpaMMHPOBAHUS YIIyOHTb
3HaHHUA, IIOBBICUTH MOTHBAIIUIO K 06yqu1/H0 OyTeM MNPAKTUYCCKOTO HUHTCIPUPOBAHHOI'O IMMPUMCHCHUA
3HaHWH, MMOJTYYCHHBIX B Pa3JIMUYHBIX 00pa30BaTENbHBIX 001acTIX (MaTeMaTrka, (pu3uka, nHPopMaTrkKa);

*  pa3sBUTh HHTEPEC K HAYYHO-TEXHUYECKOMY, HMH)KEHEPHO- KOHCTPYKTOPCKOMY TBOPYECTBY,
copmMHupoBaTh OOIIEHAYYHBIE M TEXHOJOTMUYECKHE HABBIKM KOHCTPYMPOBAHHS M IMPOSKTUPOBAHMUSA,
pa3BUTH



TBOPUYECKHE CIIOCOOHOCTH yUalIHXCA.

*  OOyuuTh mpaBuiam 0€301acHON pabOTHI.
Pa3BuBarouue:

® C(l)OpMHpOBaTI) " pa3BUTh KPCATHUBHOCTD, THOKOCTb M CAMOCTOSITENILbHOCTh MBIIIIJIEHUS Ha
OCHOBEC HUI'POBBIX 06p330BaTeJ'IBHBIX 1 BOCIIMTATCJIIbHBIX TeXHOHOFHfI;

*  CdopmupoBars 1 pa3BUTh HABBIKU NPOECKTUPOBAHUS U KOHCTPYHUPOBAHHUS;
*  Co3garbh ONTUMAIBHOE MOTUBALIMOHHOE ITPOCTPAHCTBO IS JETCKOTO TBOPYECTBA.

BocnuraresbHbie:

. Pa3BuUTh KOMMYHHKATHBHBIC HABBIKH;

. CdopmupoBaTh HaBBIKH KOJUIEKTUBHON PabOTHI;
. BocruTath TosIepaHTHOE MBIIUICHHUE.

AJapecaTt mporpamMmbl

Bospact gereii, yuacTByromux B peanuszaiuu nporpammsel 8 -17 net. Jletu 8- 13 jer - 3170 Havano
NEPEeXOHOTO BO3pACTa, HOITOMY B 3TOT MEPHOJ HYKHO OBITh ¢ peOEHKOM MaKCUMAaJIbHO BHUMATEIBHBIM,
OCTOPOXHBIM U TOJEPAHTHBIM. DJTO YK€ HE Malblllld, HO €lle He cTapiuue AeTu. Takoil Bo3pacT
O0BEMHSIET YacTH XapaKTepoOB, IMPUCYILIUE CTapIIUM JETSIM (MHTEJUIEKTYalbHOE pa3BUTHE, HOPMBI
MOpaIH, MPOTHBOPEYUBOCTh W T.I.) U MIAIIIUM (HEMOCPEACTBEHHOCTh, HEYMEHHE KOHILIEHTPUPOBAThH
BHUMaHue W T.1.). [leTu Takoro Bo3pacra BCerja roToBbl IOMOYb, TaK KAaK Y HHUX Pa3BUTO >KEJIaHUE
muaepctBa. [loaromy HeoOXxoaumo pa3paboTaTh CHUCTeMY MOTHBAIMM W mnooipeHuid. [Ipu Hapymenun
IIPaBUJI NIOBEJCHMS], KaK MPAaBUJIO, UIYT HA 3TOT LIar OCO3HAHHO, 3Has, YTO MOXHO, a yTo HeT. Yacto netu
3aXOTAT TOJEIUTHCS CBOMMH CEKpeTaMH, JOBEPHUTh Kakylo-mu0o HHGOpPMAIUIO, MOMPOCUTHh MOMOIIH.
Bricnymars pebeHka, 1aTh COBET OU€Hb BaXXKHO. Ba)kKHO BBIIENINTD JIWJEPA B KOJUIEKTUBE, CIUIOTUTD UX.

Jetn crpemaTcs mnoApaxaTb CTaplIMM K IpUMEp Iefarora O4YeHb BaXeH. JleTM aKTHBHO
MPOSBIISIIOT CAMOCTOSATENBHOCTD, CTAPAIOTCA CTAaTh KaK MOXKHO OoJjiee He3aBUCMMBIMU. Bce 3Tu kauecTBa
Ne/1aror JI0JKeH pa3yMHO HCHOJb30BaTh B pabote ¢ aAeTbMHU. OpraHusanusi paboThl Kak C MPOIYyKTaMU
Lego Mindstorms tak u ¢ Arduino Ga3upyercs Ha NPHHIMIE MPAKTHYECKOTO OOydUeHHs. Ydariuecs
CHayasia 00JyMBIBAIOT, a 3aTeM CO3/Al0T pa3IuyHble MoJenu. [Ipu 3ToM aKTUBU3AIMsI YCBOCHUS yUEeOHOTO
Marepuaia JA0CTUTaeTcsi Ojarojgapsi TOMy, 4TO MO3T M PyKH «paboTtaroT BMecte». [Ipu cbopke monenei,
ydalyecss HE TOJBKO BBICTYNAIOT B KadyeCTBE IOHBIX HcCcienoBaTesled M MHKeHepoB. OHu emé u
BOBJICYEHBI B UTPOBYIO JIeATENbHOCTh. Urpas ¢ poOOTOM, IIKOJIBHUKU C JIETKOCTHIO YCBAaUBAIOT 3HAHMS U3
€CTECTBEHHbBIX HayK, TEXHOJOI'MH, MaTeMaTHKH, He 00sichb COBepIlaTh OMIMOKM M HUCHpPABIATH UX. Benp
poboT He MoxkeT oOuneTh pebEHKa, clenaTh eMy 3aMeuaHue WJIM BBICTABUTH OIICHKY, HO TIPH 9TOM OH
MOCTOSIHHO MOOYXJaeT UX MBICIUTh U pelllaTh BO3HUKAIOIUE TPOOIEMBI.

Hdern 14-17 ser, yyacTByIOIIME B peajlM3allud MPOTpamMMbl, 3TO yxe moapocTku. Ha cmeny
KOHKPETHOMY MPUXOJUT JIOTUYECKOE MBIIUIEHHE. DTO TMPOSBIAETCS B KPUTUIM3ME U TpeOOBAHUU
nokazarenbeTB. [logpocTok Tenepb TATOTHUTCS KOHKPETHBIM, €r0 HAUMHAIOT MHTepecoBaTh (uiocodcekue
BOMPOCHI (MpoOIeMbl MPOMCXOXKACHUS MHUpa, uyenoBeKka). [IporcXOauT OTKpBITHE MHUpPA TCUXHUYECKOTO,
BHHMaHHE TMOAPOCTKA BIIEpPBbIE OOpamiaercss Ha Jpyrux Jul. s MOAPOCTKOB XapaKTepHO HOBOE
OoTHOWIEHHEe K yueHHto. [logpocTok cTpeMuTcss K caMoOOpa3oBaHHMIO, HPUYEM YACTO CTAHOBUTCS
paBHOAYIIHBIM K omeHke. Ilopoili HaOmiomaercss pacXxoKIEHHE MEXIy MHTEUIEKTyalbHbIMU
BO3MOXKHOCTSIMM M ycClleXaMd B ydeOe: BO3MOXHOCTH BBICOKHME, a ycrnexu Huskue. Pabotas co
CTapUIEKIACCHUKAMH, MPOSBUBIIUMHU HHTEpPEC K POOOTOTEXHHUKE HE3aJO0JTr0 JI0 OKOHYAHUS UIKOJIBI,
MPUXOJUTCS 0COOEHHO OEpeXHO M TIIATEIbHO OTHOCUTCS K MX BPEMEHH: CO3/1aBaTh MHIUBHUAyaJbHBIC
3a/laHusl, OOJIbIIe BHUMAHUS YIENSITh CaMOCTOSTeNbHOM pabote. [Ipu paboTe MCOIB3YIOTCS pa3IMyYHbIE
IIPUEMBI TPYMIIOBON JEATENFHOCTH B Pa3HOYPOBHEBBIX IPYMIAx il 0OydeHHs 3JIEMEHTaM KOOIepaluH,
BHECEHUSI B COOCTBEHHYIO JI€ATEIbHOCTh CAMOOLIEHKH, B3aUMOOIIEHKH, YMEHHUE paboTaTh C TEXHUYECKOU
JUTEPATypPOU U BBIAEIATH IJIABHOE.

@®opMbI U METOAbI OPraHU3alMU 00Pa30BaTEJIbHOIO Mpolecca

Metoauka npenycMaTpUBaeT MPOBEACHHE 3aHATHUH B pa3IMUHBIX (OpPMax: IPYyNIIOBOH, MapHOH,
VWHJIUBUYaJIbHOM.

IIporpamMmma nepBoro moJayroausi IpeIyCMaTpuBacT B OCHOBHOM epynnosvle u napHvle 3aHamusl,
1eNb KOTOPBIX IOMOYb PEOEHKY YBEPEHHO UYBCTBOBATh Ce0sl B Pa3IMYHBIX BHJAX JACSITEIBHOCTH.
[Ipennonaraercs, 4To B TeUeHHE IBYX JIeT oOydeHUs y jaereil GpopMupyeTcss TOCTaTOYHBIM ypOBEHBb
YMEHHMH U HAaBBIKOB UTPOBOT0 KOHCTpyHpoBaHus. Ha 3Tom oHe yxe BbIIenstoTcs: 6ojee KOMIETEeHTHbIE,



BBICOKO MOTUBUPOBAHHBIE U JIAXKE, MOYKHO CKa3aTh, MPO(ECCHOHATILHO OPHEHTUPOBAHHBIE I€TH.

Ha BTOpOM mOJIyrogumm BO3MOXHO IPOBEAECHUE UHOUBUOYANbHBIX 3AHAMUL, UENb KOTOPBIX -
pa3sBUTHE YHMKAJIBHOI'O COYETAHUS CIOCOOHOCTEM, yMEHHMH M HaBBIKOB M Jake HayaJlbHBIX
npoeCCHOHATBHBIX (KOHCTPYKTOPCKUX ) TPEATIOUTCHHIA.

B pamkax y4yeOHOro miaHa BBIJEJIEHBl Yachl, UCHOJb3yeMble U pa3pabOTKH U IOATOTOBKH
pPOOOTOB K COPEBHOBAHMSM, YUaCTHE B COPEBHOBAHHUAX. DTU YaChl YETKO HE pacHpeesieHbl 0 BPpeMEeHH,
IIOCKOJIBKY 3aBUCAT OT Ipaduka COPEeBHOBATEIBHOIO IpOLlecca U pPe3yJbTaTUBHOCTH YYacTUS KOMaH]
BOCIIMTAHHUKOB.

IInanupyemMsble pe3y/abTaThl

OO0yJarmuiics MOJyYUT 3HAHUS 0:

* HayKe U TEXHUKE Kak Croco0e palroHaIbHO-TIPAKTUYECKOTO OCBOCHHS OKPY)KAIOIIEro
MHPA;

° pO60TaX, Kak 00 aBTOHOMHBIX MOAYJIAX, MNPCAHASHAYCHHBIX JJId PCIICHHA CIIOKHBIX
NPaKTHYECKUX 3a/1a4;

M HUCTOPUU U IICPCIICKTUBAX PA3BUTHA pO6OTOTeXHI/IKI/I;

*  poOOTOTEXHUYECKUX IIaTdopmax s 00pa30BaTENbHBIX YUpEXIeHUH, BuacTHOoCcTH Lego
Mindstorms u Arduino.

® pO6OCHOpTC, KaK OJHOM M3 HaHpaBﬂeHI/Iﬁ TCXHUUYCCKUX BUJOB CIIOpPTA;

*  (uU3MYECKHX, MATEeMAaTHYECKUX M JIOTHYECKHX TEOpHUSIX, IIOJIO)KEHHBIX B  OCHOBY
IIPOEKTUPOBAHMSI U yIIpaBJIeHUs poOOTaMu;

*  (Qurocockux U KyIbTYpPHBIX OCOOCHHOCTSIX POOOTOTEXHUKHU, KaK 4acTU OOIIeYeIOBEYECKON
KYJIbTYpHI;

oBJajeer -

KPUTUYECKUM, KOHCTPYKTUBUCTCKUM U AJITOPUTMUYECKUM CTUJISIMUA MBIIILJICHHUS,

TEXHUYECKUMH KOMIIETCHIIUSIMU B cdepe pPOOOTOTEXHHMKH, JOCTATOUYHBIMU IS TOJYYCHHS
BBICILIET0 00pa30BaHus MO0 JAHHOMY HaIlpaBJICHUIO;

Ha0OpOM KOMMYHHMKATHBHBIX  KOMIIETCHIIMM, TO3BOJSIIONIMX  O€300JIE3HEHHO  BOUTH |
(GyHKIMOHUPOBATh 0€3 HANpSOKEHHWs] B KOMaH/E, COOpaHHOM ISl pelieHHsT HEKOTOPOM TEXHUYECKOUH
POOJIEMBI;

pa3oBbeT (danTazuto, 3pUTENbHO-00Pa3HYI0  MaMATh,  PAlMOHAIBHOE  BOCHpPHSTHE
NENUCTBUTEIBbHOCTH;

HAYYHUTCSl PeIIaTh MPAKTUUECKHUE 3a7aud, UCIOJIb3Ysl HA0Op TEXHUYECKUX M MHTEIICKTYaIbHBIX
YMEHHI Ha YPOBHE MX CBOOOIHOTO UCIOJIB30BAHUS;

npuodpereT yBaXXUTEIbHOE OTHOIICHUE K TPYAY Kak K 00s3aTeIbHOMY 3TaIly peaau3aluu 1000
MHTEJUIEKTYaJIbHON UJIEH.

YcaoBus peaau3anuu NporpaMmmal

MatepuanbHO-TEXHUYECKOE OOecreueHne

ITomemenmue.

[Tomemenne s TPOBEACHHUS 3aHIATHH JIOJDKEH OBITh JIOCTATOYHO TPOCTOPHBIM, XOPOIIO
MIPOBETPUBAEMBIM, C XOPOLIUM €CTECTBEHHBIM U UCKYCCTBEHHBIM OCBelleHueM. CBET I0JKEH MalaTh Ha PYKU
neTei ¢ 1eBor cTOpoHBI. CTONIBI MOTYT OBITH PACCUMTAHBI HA JIBA YEJIOBEKA, HO JIOJDKHBI OBITh PACCTABIICHBI
Tak, 4TOOBI JIeTH MOIIH paboTaTh, HE CTECHSAS APYT ApPyra, a PYKOBOJIUTENb MOT MOJOHUTH K KaXKIOMY
YUEHUKY, IIPU 3TOM, HE Melllas padboTaTh IpyroMy ydaiiemycs.

MeTtonudeckuii GpoH.

Jlyist ycrienrHoro mpoBeICHUS 3aHATHII HEOOXO0JMMO UMETh BBICTaBKY W3JIENHM, TaOIUIIBI ¢ 0Opasiamu,
KYpHAIIbI ¥ KHUTH, HHCTPYKIIMOHHBIE KaPThI, IITA0JIOHEI.

Marepuansl ¥ HHCTPYMEHTHI.
Konctpykropst JIET'O, JIET'O BEJY, APZIIYNHO xoMnbroTepbl, MPOEKTOP, IKPaH.

dopma arrecTauuu

dopma aTTecTalMu - 3a4ET, KOTOPbIA MPOXOJUT B BUAE MUHHU-COPEBHOBAHUI MO 3aJaHHON KAaTerOpuu
(B paMKax KakIOW TpymHIbl oOydaromuxcs). MUHIMAIbHOE KOJMYECTBO OaIOB ISl TIOJYYCHHsI 3a4eTa - 6



6asoB

Kpurepuu onenku:

- KOHCTPYKLUs poOoTa;
HalKCaHHUe IPOrpaMMBbl;

- KOMaH/1Has pabora;

- BBINIOJIHEHUE 3aJJaHUs 110 JaHHOM KaTteropuu. Kaxpiii

KpuTepuiionieHnBaercs B 3 6aa.

1-5 Gamna (MUHUMAaNIBHBIA YPOBEHb) - YacTas MOMOIIb YYUTENs, HENPOYHAs KOHCTPYKLHUs poOoTa,
Hecla)keHHas paboTa KOMaH/Ibl, HE BBIMIOJIHEHO 3aaHuUE.

6-9 GaioB (CpenHU YPOBEHB) - PelKasi TTOMOIIb YUUTENs, KOHCTPYKIUS poOOTa ¢ HE3HAUYNUTEILHBIMHU
HE/I0YeTaMH, 3a/JaHHE BHIMOJIHEHO C OITUOKAMHU.

10-12 GannoB (MakCUMAaJIbHBINA YPOBEHB) - KpemKasi KOHCTPYKIUs poOoTa, clakeHHast paboTa KOMaH/IbI,
3aJJaHHE BBHITIOJIHEHO MPaBHIIBHO.

dopma arTecTaluy Ha - 3a4eT B BUJE 3aIIUTHI MIPOCKTA 10 3aJaHHON TeMe (B paMKax Ka)IOW TpYIIIbI

oOyyaromuxcs). MUHIMaNbHOE KOJTMYECTBO OAIIOB IJIsl MOJTyYeHUS 3a4eTa - 6 O6aoB.

Kpurepuu onenku:

- KOHCTPYKIHS poOO0Ta M EPCIIEKTUBEI €0 MACCOBOTO IMPHUMEHEHHS,
- HalMCaHue IPOrpaMMbl C UCIIOIb30BAHUEM PA3JINYHBIX OJIOKOB;
- JIEMOHCTpanus podoTa, KpeaTHBHOCTH B BHIMIOJIHEHIH TBOPUYECKUX 3aIaHUH, TPE3CHTAIHS.
Kaxnplil kputepuil onjenrnBaetcs B 3 Oaa.
1-5 Ganmna (MUHUMANBHBIA YPOBEHB) - YacTas MIOMOIIb YUUTENS, HEIPOUHAsi KOHCTPYKIIHS poOoTa,
Heclla)XeHHasi paboTa KOMaH/bl, HE IOJITOTOBJIEHA MTPE3EHTALIMSL.
6-9 OanoB (cpenHUI ypOBEHb) - pe/iKas MOMOIIb YUUTEINs, KOHCTPYKIHMS poO0oTa ¢ HE3HAUYUTEIbHBIMU
HE/I0YeTaMH.
10-12 GannoB (MakCUMalbHBIA YPOBEHbB) - KpelnKas KOHCTPYKIHS poOoTa, clakeHHas paboTa KOMaH/IbI,
JI€MOHCTpALMs U IPE3EHTAIMsI BBINOJIHEHA BCEMU YUaCTHUKAMU KOMaH/IbI.
Teopernyeckasi MOATOTOBKaX B PaMKax MPOMEKYTOYHOH aTTECTAIlMU OIEHUBAETCS IO pe3yJabTaTaM
tectupoBanus ([Ipunoxenuel).
Texkymuit KOHTPOJIb
OcBoeHne JaHHOW JIOTOJIHUTENBHOH  00IIe00pa3oBaTeabHONM  0OlIepa3BUBAIOIIEH  MPOrpaMMbl
COIPOBOKAAETCS TEKYIIUM KOHTPOJIEM YCIIEBA€MOCTH. TEKyIHMi KOHTPOJIb YCIEBAEMOCTH OOYYarOIIUXcs -
3TO CHUCTEMaTHuecKas IpoBepKa 00pa3oBaTelIbHBIX JOCTHKEHUH OOydaromMXcs, MPOBOAMMAsS MEAaroromMm
JOTIOJTHUTEIHHOTO 00pa30BaHMs B XOJ€ OCYIIECTBICHUS 00pa30BaTEIbHON NEATETFHOCTH B COOTBETCTBUH C
JIOTIOJTHUTEIHHON 00111e00pa30oBaTeNbHOM 00IIepa3BUBAIOIICH TPOTPAMMOHM.
B pamkax Tekymiero KOHTPOJS TOCIE€ OKOHYAHHS KaKIOTO IOJNYrofus OOy4YeHHS IPEIyCMOTPEHO
MpeJCTaBIeHHe COOCTBEHHOTO MPOEKTA, OIEHHBAEMOTOIIO CIIEAYIOIINM KPUTEPHSIM:
— KOHCTpYKIHs poOoTa
— TMEPCIEeKTUBBI €T0 MaCCOBOTO TPUMEHEHHUS;
— HanucaHue MPOrpaMMBI;
— JeMOHcTpanus podora
— HOBH3HA B BBHIIIOJHEHUU TBOPYECKHX 3a/IaHHH

— TIpe3eHTAIlHs IPOEKTA.
Takxke ypoBEHb OCBOEHHUS TPOTPaAMMbl KOHTPOJIUPYETCS C TOMOIIBIO COPEBHOBAHUMN, KOTOPHIE
MIPOBOJISATCS B TPYIINAX, OIIEHKa COPEBHOBAHUI MPOXOIUT IO CICIYIOIIUM KPUTEPHSIM:
— KOHCTPYKITUS poboTa
— YpOBEHb BBINOJHEHUS 3aJaHuUs1 (TTOJIHOCTHIO U YACTUYHO)
— BPCM: BBIITIOJIHCHUA 3a/IlaHUA

CopeBHOBaHUS HA TOPOACKOM, PAHOHHOM M 00JJACTHOM YPOBHSIX OIICHHUBAIOTCS MO KPUTEPUSM MPOIMUCAHHBIX
B COOTBETCTBYIOIUX ITOJIOKEHUAX U PETJIaMEHTaX COPEBHOBAHUM.



CoaeprxaHue NporpaMMHOr0 MaTepuajia
IlepBoe moayroaue

Tema 1 Beenenne B po0OTOTEXHHKY

BBogHoe 3anstue. OcHOBBI Oe3omacHOW paboThl. MHCTpYKTax IO TEXHUKE OCE30MaCHOCTH.
IIpumeHeHne poOOTOB B COBPEMEHHOM MHUpPE: OT JETCKUX WIPYLIEK, A0 CEpbe3HBIX Hay4HBIX
HCCIIEIOBATENIbCKUX  pa3paboTok.  JleMOHCTpauus  HEPEAOBBIX  TEXHOJOTMYECKHX  Pa3paboToK,
npeacraBiasieMblx B Tokno Ha MexayHapoJHOH BbICTaBKe poOOTOB. OCHOBHBIE POOOTOTEXHHUYECKHE
COpPEBHOBAaHMS

Tema 2 [lepBuuHbI€e CBeJIeHUS 0 POOOTaxX

Hcropus poOOTOTEXHUKH OT TJIYOOKOM JAPEBHOCTH JI0 HAIUX AHEH. Maes cozmanus po6oros. Uto
takoe pobor. OmpeneneHue moOHATHS «poOoTay. Krnaccudukamus poOOTOB MO Ha3HAYCHHIO. Bus
COBPEMEHHBIX POOOTOB. 3HaKOMCTBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHbBIC 3JIEMEHTHI,
OCHOBHBIE NPUEMBI COEIMHEHUS U KOHCTpyupoBaHusi. KoHCTpynpoBaHue nepBoro podora.

Tema 3 U3yuenue cpeibl ynpaBjeHusl M IPOrpaMMHPOBAHUS

Bunel n HazHaueHue nporpaMMHoro oodecredeHusi. OCHOBBI pabOTHI B cpeie MPOrpaMMHUPOBAHUS
Lego u Arduino. M3yueHue OJOKOB: IBHMIXKCHHE, KIaTh, CEHCOp, LUKJI M mepekiodaresb. Co3mpaHue
IPOCTEHIINX JIMHEHHBIX MMPOrpaMM: JABMXKEHHE BIIEpe]l, Ha3aj, HOBOPOT HA 3aJlaHHBIN yroj, IBUXKEHUE IO
Kpyry.

Tema 4 KoncrpyupoBanue podoros Lego u Arduino.

CriocoObI mepenaun IBWKECHUS IPU KOHCTPYHPOBAHUU poOOTOB Ha Oa3e KOHCTPYKTOpoB Lego u
Arduino. OCHOBBI MPOSKTUPOBAHKS U MOJCIUPOBAHHS JJIEKTPOHHOro ycrpoiictBa Ha Lego Mindstorms u
Apnynno. Mexannueckas nepenada. llepemarounoe orHomenue. Bomdok. Pegykrtop. TectupoBanue
MOTOpPOB M JIaTYMKOB. YmpaieHue MoTopamu. COCTOsSHHE MOTOpPOB. BCTpoeHHBINH aaTuuk 00OpOTOB.
CuHxpoHHU3a1us MOTOPOB. PexuM UMIYyJIbCHOW MOAYISILIMM.

3epkanbHoe Hanpasienue. Jlatunku. Hactpoiika MOTOpOB 1 1aTuuKoB. THUI JaTYNKOB.

Tema 5 Co3nanue MHANBUAYAJIBHBIX M TPYNIOBLIX IPOEKTOB

PazpaGorka npoekta Pacmpenenenune mno rpynmaMm. PopmynupoBKa 3ajjaud Ha pa3paboTKy
npoekTta rpymme. OnucaHue MofeneH, pacnpezeieHue o0sS3aHHOCTEH B rpymnme mo cOopke, OTIAJKe,
IporpaMMUpoBaHui0 Mojenu. OmnucaHue penieHuss B BHje OlOK-cxeMm, win TekctoM. CoznaHuio
JNEUCTBYIOIEN MOJENN. YTOYHEHHE INapaMeTpoB INpoekTa. [[omonHeHne nmpoekTa CXeMaMH, YCIOBHBIMHU
yepTekaMH, OomnmucaTeabHOM uacTbio. OOHOBIeHHe mapameTpoB llpencraBinenue mpoekrta. PaspaboTka
Mpe3eHTAIMH IS 3aIUThl TpoekTa. [1yOmuuHas 3ammuTa NpoeKToB.

Tema 6 YyacTue B COpeBHOBAHUSIX

N3ydyenne mnpasun copeBHoBaHuii KoHcTpynpoBanue poOota IlporpammupoBanue poboTa.
Cb6opka pobota mo mamsatTH Ha Bpems. IIpomomxurtensHocTs cOopku: 30-60 munyt. IlpoBenenue
copeBHOBaHMs. PaccmaTpuBaeM W HM3y4aeM KOHCTPYKIHIO poOoTa mobeautens. HeoOXoaumMo wu3yduTh
KOHCTPYKIIMH, BBIIBUTH IUTIOCHI U MMHYCHI po0oTa.

IIpomexyTounas arrecraums. 3ader - BrinonHeHne KOMITJIEKCHOM paOOThI MO MPeII0KEHHON
MO/JIEITH.

BBoanoe 3ausTue. OcHOBBI 6€30MacHO paboThI

[ToBTOpEHNE OCHOBHBIX IPUHITUIIOB KOHCTPYHPOBAHHS M MOJCIHpOBaHHS pobOoToB, Tema 2
Coopka po00TOB /1J1s1 NPOBEAEHUS IKCIIEPUMEHTOB

Texnonorus u ¢uszmka. COOpKka ¥ H3ydeHUE MOJENEH peallbHbIX MalluH. V3ydeHue MaiiuH,
OCHAILICHHBIX MOTOpOM. M3ydeHue MpUHLWIIOB MWCHOJb30BaHUS IJJACTMACCOBBIX JIOMACTEH IS
MIPOU3BOJICTBA, HAKOIUICHUS U MEepeau SHEPTUH BETPa;

ITneBMaTuka



COopka pealbHBIX MOJEICH U HCCIEAOBAaHUE HA HX OCHOBE TEMBbI

«[TneBmatukay. V3yueHue CUJIOBBIX YCTAHOBOK M HUX KOMIIOHEHTOB. V3MepeHue naBieHus B
nackaysix u 6apax. M3yueHne KMHETHUECKOW U TIOTCHIIMATbHOM SHEPTUH.

Bo0300HOBIIsSIEMbIE HICTOYHUKHU SHEPTUU

[Tonmydyenne HaBbIKOB cOOpku Hactosmmx moneneii EEOO - B0300HOBISIEMBIX HUCTOYHUKOB
sHepruu. VM3ydyeHrue npuHIUIIOB IPOU3BOJICTBA, NIEPeaun,COXpaHeHHsI, TpeoOpa3oBaHUs U MOTPEOICHUS
sHeprun. OOydeHue neTell OCHOBAM MPOCKTHPOBAHUS U COOPKH MOJICIICH.

Pa3paboTka rpynnoBbIX U MHANBUAYAIbHBIX IPOEKTOB.

Pacnpenenenne mo rpynmam. PopmynMpoBKa 3agauyd Ha pa3pabOTKy MpOEKTa TpyIIe.
Omnwucanue Mojenel, pacrpenenenue 00s3aHHOCTEl B TPyIIe Mo cOOpKe, OTIaaKe, MPOrPaMMHPOBAHUIO
Mozenu. OnucaHue pelieHus B Buie ONok-cxeMm, wid TekcToM. Co3gaHuio JeHCTBYIOLIEH MOJENIH.
YToyHEeHHE TapaMeTpoB NpoekTa. JlomonHeHWe mMpoeKTa CXeMaMHu, YCIOBHBIMH YEpTEXaMHu,
onucarenbHON YacThio. OOHOBiIeHHE NapameTpoB llpencraBnenue mpoekra. Pa3paboTka mpeseHTanuu
IS 3aIIUTHl IpoekTa. [lyOnuyuHas 3amuTa mpoeKToB

Tema 3 YuacTue B COpeBHOBAHUSIX

N3yuyenune mpaBun copeBHoBanuii KonctpyupoBanue poGota I[IporpammmupoBanue poOoTa.
CoOopka pobora mo mamstm Ha Bpewms. lIpomomkurtensHOCTh cOOpku: 30-60 mmmyT. IlpoBencHwme
copeBHOBaHMs. PaccMarpuBaeM M M3ydaeM KOHCTPYKIMIO poOoTa mobenutens. HeobxonuMo u3yduTh
KOHCTPYKLHWH, BBISIBUThH ILIIOCHI 1 MUHYCBI pOOOTa.

[Tpomexyrounas arrecrauus. 3ader - TBopueckass paboTa 1O COOCTBEHHBIM 3CKU3aM C
HCTIOJIb30BaHUEM PA3INYHBIX MAaTEPUAIIOB.

Kaneﬂnapﬂo-TeMaaneckoe IJIAHUPOBAHUE

Ne HaumeHoBaHue pa3jiesioB U TeM KounvecTBo 4acoB
n/n Teoper. IIpakTHYeckux Bcero

I'pynn. | ITapubix

1 BBenenue B po0OTOTEXHUKY 2 2 - 4
1.1 | BoaHoe 3anATHE. OCHOBBI 1 1 - 2
6e301acHONPabOThI
1.2 | OcHoBHBIE 1 1 - 2
pOOOTOTEXHUYECKHE
COPEBHOBAHMS
2 ITepBuuHble cBeieHUs1 0 podoTax 6 4 4 14
2.1 | Uctopus poOOTOTEXHUKH. 2 - - 2
BUIBIKOHCTPYKTOpPOB
2.2 | 3unaxkomumcs ¢ Habopom Lego Mindstorms u 2 2 2 6

Arduino. OcHOBHBIE DJIEMEHTEI,
OCHOBHBICTIPHEMBI COSIIMHEHUS U

KOHCTPYUPOBAHHSI
2.3 | KoHctpynpoBaHue mepBoro podora 2 2 2 6
3 N3y4yenne cpeanl 6 4 16 26
ynpasJieHus 1
MPOrpaMMHPOBAHMS
3.1 | Buasl 1 HazHAUEHUE 2 - - 2
MPOrPaMMHOT000ECTICUCHHUS
3.2 | OcHOBBI paboOTHI B cpefie 2 - 6 8
nporpammupoBanusiLego u Arduino.
3.3 | Co3aaHue NPOCTSHIINX THHEHHBIX 2 4 10 16

nporpammHa Lego. Cpena
POTPaMMHUPOBAHUS TSI
Apnyuno (IDE Arduino) u
SI3BIKITPOTPAMMHUPOBAHUS
Processing




4 KoncrpyupoBanue podotos Lego u S) 8 10 23
Arduino.
4.1  CnocoObl mepenayu IBHKEHUS TIPU 2 4 4 10
KOHCTPYMPOBaHUH POOOTOB Ha 0aze
KOHCTpyKTOpOB Lego u Arduino.
4.2 TecrupoBaHHe MOTOPOB U JATIHKOB 4 6 13
5 Co3nanue HHANBHAYAJIbHBIX U IPYIIIOBBIX 14 14 32
MPOEKTOB
51 Paspa6orka mpoexta 2 12 12 26
5.2 [IpencraBieHne MpoeKTa 2 2 2 6
6 YuacTHe B COpeBHOBAHMSAX 1 9 10
6.1 W3yueHne npaBuil COPEeBHOBaHUN 1 2 3
6.2 KounctpynpoBanue pobota 3 3
6.3 [TporpammupoBanue poboTa 4 4
7 Hrorosoe 3anstue. [Ipome:kyrounas 1 1 - 2
aTTecTanus
Hroro 25 42 44 111




MeToanueckne MaTepHaJbl

Paznen wnu tema . ITpuémel 1 METONBI OpraHU3aLUN JunakTuyeckuin Texnuueckoe Popwmbi
No DopMbI 3aHATUH - OABENEeHUS
MPOTrPaMMbl y4e0OHO-BOCITUTATEILHOTO MpOoIecca Marepuan OCHaIIIEHHUE 3aHSITUM TOFOB
Bpenenue B KomOunupoBanHasi, |MeTOIbI, B OCHOBE KOTOPBIX JICKHUT IlamsTkmy, KommsroTep, Ompoc,
POGOTOTEXHHKY Oecena, JEKLIHH crocob opraﬂnsarfnn 3AHSITHSL MYJIbTUMEAUIHbIE |MyJIbTUMEIUNHBIA [CAMOCTOSITENbHAS
1. cnosecHuiii (yCTHOE U3NIOKEHUE, [MATEPHUAITBI MIPOEKTOP, paborTa,
Oecena) Mpe3eHTaIUs
2. Haensaowwlil (TIOKa3 TBOpUYECKHX padoT,
BUJIEOMATEPUAJIOB, WUrpa-uCIbITAHUE,

WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry

v IIp.)
MeTOI[bI, B OCHOBC KOTOPHBIX JICKHUT

VPOBEHD JI€ITEIbHOCTU JIETEHN:

1. obwsacnumensno-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBYI0 HH(OPMALHIO

2. penpoOyKmusHblli - yuamuecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JESTENbHOCTH

MeToIbl, B OCHOBE KOTOPBIX JIEKUT

d)ODMa OpraHu3ali A€ATCJIbHOCTH

VUAITIUXCA 3aHATHA:

I. @ponmanvuuoiii -
OITHOBPEMEHHast paboTa co

BCCMU YHAIITUMUCA

KOJUIEKTUBHASI
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
CaMOaHaJIN3

10




UHOUBUOYATLHO-(PPOHMATbHBITE
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2pynnoe6oil - OpraHu3aLusl
paboThI MO MaJbIM rpymmnam (OT
2 o 7 4eNnoBex)
KOJIEKMUBHO-CPYNNOBOII -
BBIMOJHEHUE 331aHUI MaJIbIMU
IpyIIaMH, MOCIey FoIas
NPE3EHTALHS PE3YJIbTaTOB
BBIMOJHEHUsI 33JaHUH U UX
00obmenne

6 napax - opraHu3anys padoThl
o mapam

UHOUBUOYATbHYII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3alaHuil, pereHne npodiem

3HAKOMCTBO C

KOHCTPYKTOPOM

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

CII0co0 OpraHu3aliiy 3aHsITUSL

1.

2.

crosecuwiii (yCTHOE U3JI0KEHHE,
Oecena)

naznsonslil (moxas
BUICOMATEPHAIIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npakmuyeckuii (TPEHUHT,
cOopka Mozenel mo cxeMam,
UHCTPYKIIUSM.

MeToabl, B OCHOBE KOTOPBIX JISKHUT

VPOBEHD JIeITEIbHOCTH JIETEH:

ITamsiTkwy,
WHCTPYKLUH,
CXEMB,
MYJIbTUMEINIHbIE
MaTepHabl

KommsroTep,
MYJIbTUMEAUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc, ,
CaMOCTOSTEITbHAST
pabora, , urpa-
HCTIBITAHUE,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJLIEKTUBHBIN
aHau3 pador,
CaMOaHaJIN3

11




00BACHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JESTENbHOCTH
YACMUYHO-NOUCKOBDLI] -
y4dacTHhe AeTedl B
KOJJIEKTUBHOM TIOUCKE,
pelIeHne NOCTaBJICHHON 3a1a4u
COBMECTHO C IEAAroroM
UCCIO08AMENLCKUN -
CaMOCTOSITEIbHASI TBOPUYECKAsT
paboTa yJamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

d)ODMa OpraHu3ali A€ATCJIbHOCTH

VUAITIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YHALTUMHCS
KONIeKMUGHbII - OPTaHU3ALIHS
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEXIy BCEMH AE€TbMHU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2pynnoeoti - OpraHu3aLyst
paboThI 10 MaNbIM rpymmam (oT
2 110 7 4eNoBeK)

12




KOJLIeKMUBHO-2PYNNOBOI -
BBIMOJHEHHE 3aJaH1I MaJIbIMU
IPyIIaMu, MOCey FoIas
Npe3eHTaLHsI Pe3yJIbTaTOB
BBIMOJHEHUsI 33JaHUH U UX
00obmenne

6 napax - opraHu3alys padoThl
IO mapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pereHne npodiem

Koncrpyuposanue

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JISKHUT

CcIioco0 OpraHu3aLiiy 3aHsITUSL

1.

2.

cinosecHwtili (YCTHOE U3JIOKEHHE,
Oecena)

Haenaoneil (ToKas3
BUICOMATEPHAIIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npaxmuyeckuti (TPEHUHT,
cOopka Mozenel mo cxeMam,
UHCTPYKIIUSM.

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

VPOBEHD JI€ITEIbHOCTU JIETEHN:

1.

00BACHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUST 1 OCBOEHHBIE CITOCOOBI

ITamsiTkwy,

WHCTPY KLU,
CXEMBI,

MY JIbTUMEIUIHBIE
MaTepUabl

KommsroTep,

My JIbTUMEAUHHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ornpoc, BEICTABKA,
CaMOCTOSITENIbHAS
paborTa,
Mpe3eHTalUs
TBOPYECKHX pabdoT,
Urpa-ucIbITaHUE,
bece,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
CaMOaHaJIN3

13




NEeATEeIbHOCTH
YacmuUYHO-NOUCKOBYIII -
y4dacTHhe AeTedl B
KOJIJIEKTUBHOM TTOHUCKE,
pelLIeHNe NOCTaBJIEHHOMN 3a1a41
COBMECTHO C Me1aroromMm
Ucce006amenbCKuil -
CaMOCTOATEJIbHASI TBOpUECKas
paboTa yJamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JICKUT

d)ODMa OpraHu3anv ACATCJIbHOCTHU

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YHALTUMHCS
KOJIeKMUGHbII - OpTaHU3ALHs
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEXIy BCEMH AE€TbMHU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBUAYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI 10 MaNbIM rpymmam (oT
2 o 7 4eNnoBex)

KOJLIe KMUBHO-2PYNNOBOI -
BBINOJIHEHHUE 33aaHUH MaJIbIMU
IpyIIaMH, MOCIey FoIas
NPE3EHTALHS PE3YJIbTaTOB
BBIMOJIHEHUS 3aJaHUH U X
o0o0mmeHune

6 napax - opraHu3anus paboTel

14




IO Iapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pereHne npodiem

MexaHuueckas

nepenayia

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

CII0co0 OpraHu3aliiy 3aHsITUSL

1.

ciiogecnbiil (YCTHOE U3JIOKEHUE,
Oecena) naensaonsiii (okas
BU/IEOMATEPHAJIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
noka3 (MCIOJHEHHE)
neparorom, pabora mo oopasiry
up.)

npaxmuyeckuti (TPEHUHT,
cOopka Mozenel mo cxeMam,
UHCTPYKLHSM.

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

VPOBEHD JI€ITEIbHOCTU JIETEHN:

1.

00BACHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JesITeIbHOCTU
YACMUYHO-NOUCKOBHIT -
y4dacTHhe AeTedl B
KOJIIEKTUBHOM ITOUCKE,
pelIeHne NOCTaBJICHHON 3a1a4u
COBMECTHO C II€IarOroM
UCCIO08AMENLCKUN -
CaMOCTOATEJIbHASI TBOPUECKAsT

ITamsiTkwy,
WHCTPYKLUH,
CXEMB,
MYJIbTUMEINIHbIE
MaTepHabl

KommsroTep,
MYJIbTUMEAUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSTEITbHAST
pabora, urpa-
HCTIBITAHUE,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
caMoOaHaJIn3
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paboTa yqamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

d)ODMa OpraHu3al ACATCJIbHOCTH

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YYaLHMHUCSI
KOJIeKMUGHbII - OpTaHU3ALHs
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEKAy BCEMH I€TbMU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI MO MaJbIM rpymmnam (OT
2 o 7 4eNnoBex)
KOJLIeKMUBHO-2PYNNOBOI -
BBIMOJHEHUE 331aHUI MaJIbIMU
IpyIIaMH, MOCIey FoIas
NPE3EHTALHS PE3YJIbTaTOB
BBIMIOJHEHUS 33JaHUH U UX
o0o0mmeHune

6 napax - opraHu3alys padoThl
o mapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pereHne npodiem

CopeBHOBaHUsA MO IIpakTuueckoe MeTonbl, B OCHOBE KOTOPBIX JIEKUT ITamsTkn, Kommnerorep, Omnpoc,
P oGOTOTEXHIKE 3aHATHE, C1oco0 OopraHu3aIy 3aHATHSL: UHCTPYKLIWH, MYJBbTUMEAUMHBIA  [CAMOCTOSITEbHAS
COPEBHOBAHUE 1. crosecnurii (yCTHOE N3NOKEHUE, |CXEMB, MIPOEKTOP, pabora, urpa-
becena, Haznsonbiil (IOKa3 MYJIbTUMEINIHBIE |KOHCTPYKTOP VCIIBITAHUE,
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2.

BU/IEOMATEPHAJIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npakmuyeckuti (TPEHUHT,
NPOrpaMMHUpPOBAHUE B CPEre.

MeToabl, B OCHOBE KOTOPBIX JISKHUT

VPOBEHD JIeITEIbHOCTH JIETEH:

1.

PenpoOyKmMuGHblIIl - y4aninecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHUST U OCBOCHHBIE CITOCOOBI
JesITENIbHOCTH
YACMUYHO-NOUCKOBbIIL -
y4dacTHhe AeTedl B
KOJUIEKTUBHOM TIOUCKE,
pelIeHne NOCTaBJICHHON 3aa4u
COBMECTHO C MearoroM
Ucce006amenbCKuil -
CaMOCTOSITETbHASI TBOPUYECKAsT
paboTa yJamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

d)ODMa OpraHu3al ACATCJIbHOCTH

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YHALTUMHCS
KOJMIeKMUGHb1il - OpTraHU3aIUs
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEXIy BCEMH AE€TbMHU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeaOBaHUE

MaTepHaIbl,
KOMIIBIOTEPHbBIE
MPOrpaMMHBIE
cpencrsa

TTomns nns
COPEBHOBAHMUI

Mindstorms
Education EV3,
Arduino

KOJUIEKTUBHASI
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
CaMOaHaJIN3
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WUHIUBUIYAJIbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI MO MaJbIM rpymmnam (OT
2 o 7 4eNnoBex)
KOJLIeKMUBHO-2PYNNOBOI -
BBIMOJHEHUE 331aHUI MaJIbIMU
IPyIIaMu, MOCey FoIas
Npe3eHTaLHsI Pe3yJIbTaTOB
BBIMOJHEHUsI 33JaHUH U UX
00obmenne

6 napax - opraHu3alys padoThl
IO mapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pereHne npodiem

ArnmnapaTHoe

obecrieueHue

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

CII0co0 OpraHu3aliiy 3aHsITUSL

1.

2.

ciiogecnbiil (YCTHOE U3JIOKEHUE,
Oecena)

Haenaoneil (ToKas3
BUICOMATEPHAIIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
uap.)

npakmuyeckuti (TPEHUHT,
NPOrpaMMHUpPOBAHUE B CPEre.

MeToabl, B OCHOBE KOTOPBIX JIEKHUT

VPOBEHD JI€ITEIbHOCTU JIETEHN:

1.

oowsICHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U Y CBAUBAIOT

ITamsiTkwy,
WHCTPYKLUH,
CXEMB,
MYJIbTUMEINIHbIE
MaTepHaIbl,
KOMITBIOTEPHBIE
MPOrPaMMHBIE
cpencrsa

KommsroTep,
MYJIbTUMEAUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSTEITbHAST
pabora, urpa-
HCTIBITAHUE,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
caMoOaHaJIn3
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TOTOBY IO HH()OPMALIHIO
PenpoOyKmMuGHblIIl - y4aninecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHUST U OCBOCHHBIE CITOCOOBI
JesITENIbHOCTH
YACMUYHO-NOUCKOBYBITE -
y4dacTHhe AeTedl B
KOJUIEKTUBHOM TIOUCKE,
pelIeHne NOCTaBJICHHON 3a1a4u
COBMECTHO C MearoroM
Ucce006amenbCKuil -
CaMOCTOSITETbHASI TBOPUYECKAsT
paboTa yJamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

d)ODMa OpraHu3aly ACATCJIbHOCTH

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YHALTUMHCS
KOJIeKMUGHbII - OpTaHU3ALHs
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEXIy BCEMH AE€TbMHU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI 10 MaNbIM rpymmam (oT
2 o 7 4eNnoBex)

KOJLIe KMUBHO-2PYNNOBOI -
BBITTOJIHEHHE 3a/1aHUI MaJIbIMU
IPYIIaMH, MOCIE Ty FOIas
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Npe3eHTaLHsl Pe3yJIbTaTOB
BBIMOJHEHUs 331aHUI U UX
00obmenne

6 napax - opraHu3alys padoThl
10 mapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pereHne npodiem

OcuoBel EV3.

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JISKHUT

CII0co0 OpraHu3aliiy 3aHsITUSL

1.

2.

ciiogecnbiil (YCTHOE U3JIOKEHUE,
Oecena)

Haenaoneil (ToKas3
BUICOMATEPHAIIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npakmuyeckuti (TPEHUHT,
NPOrpaMMHUpPOBAHUE B CPEre.

MeToabl, B OCHOBE KOTOPBIX JISKHUT

VPOBEHD JIeITEIbHOCTHU AETEN:

1.

00BACHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JesITeIbHOCTU
YACMUYHO-NOUCKOBDLI] -
y4acTHe IeTel B
KOJIIEKTUBHOM ITOMCKE,

ITamsiTkwy,
WHCTPYKLUH,
CXEMB,
MYJIbTUMEINIHbIE
MaTepHaIbl,
KOMITBIOTEPHBIE
MPOrPaMMHBIE
cpencrsa

KommsroTep,

My JIbTUMEAUHHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSTEITbHAST
pabora, urpa-
HCTIBITAHUE,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
caMoOaHaJIn3
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pelIeHNe NOCTaBJIEHHON 3a1aun
COBMECTHO C MeAaroromMm
4. uccredosamenvckuii -
CaMOCTOSITETbHASI TBOPUYECKAsT
paboTa yJamuxcsi.
MeTonbl, B OCHOBE KOTOPBIX JICHKHT

d)ODMa OpraHu3al ACATCJIbHOCTH

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YHALTUMHCS

KOMIe KMUGHbII -
OpraHu3aLus MpoOIeMHO-
MIOUCKOBOTO WU
TBOPYECKOTO
B3aUMOJECUCTBUS MEXAY
BCEMH JI€THbMU
UHOUBUOYATLHO-
¢ponmanvhwlil -
YepenoBaHue
UHIUBUYATbHBIX H
¢bpoHTamEHBIX HopM
paboThI

2pynnoeoii - OpraHn3aus
paboThI MO MaJIBIM TPy IIIaM
(ot 2 o 7 uenosex)
KOJLIeKMUBHO-2PYNNOBOI -
BBITIOJIHEHUE 3aaHUN
MAaJIbIMH TPYTIIIaMH,
MOCTIEIYIOINAs TPE3EHTALIUS
Pe3yJIbTaTOB BBIIOJIHEHUS
3aaHui 1 X 0000ImeHne
6 HApax - OpPraHu3aLns
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paboThl o napam

7. unousuoyanvbHulii -

WHAWBUY ATbHOE
BBIMIOJIHEHHE 3a]aHUH,
peweHne npobiem

10

11

12

[IporpammHBbIe

CTPYKTYpPBI

AJIFOpI/ITMbI JABMKCHUA

110 JIMHHUU

JluckpeTrHas cucrema

yIIpaBJIeHUs

[ IponopunoHansHOE

yIIpaBJeHue

AJTOpUTMBI U
MpOrpaMMbl
MPOXOXKIECHUS

MPENSATCTBUN

KombunuposanHoe
3aHSTUE,
MPaKTUYECKOE
3aHSTUE,
COPEBHOBaHUE

MeToabl, B OCHOBE KOTOPBIX JISKHUT

CcIioco0 OpraHu3aLiiy 3aHsITUSL

1.

2.

crnosechwiii (YyCTHOE U3JI0KEHHE,
Oecena) BUmeOMaTepUAJIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npakmuyeckuti (TPEHUHT,
npOorpaMMUPOBAHHE B CPETIE.

MeToabl, B OCHOBE KOTOPBIX JISKHUT

VPOBEHD JIeITEIbHOCTH JIETEH:

1.

00BACHUMEIbHO-
WTIOCMPAmMUEHBIT - TETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JESTENbHOCTH
YACMUYHO-NOUCKOBDLI] -
y4dacTHhe AeTedl B
KOJJIEKTUBHOM TIOUCKE,
pelIeHne NOCTaBJICHHON 3a1a4u
COBMECTHO C IEAAroroM
UCCIO08AMENLCKUN -
CaMOCTOSITETbHASI TBOPUYECKAsT
paboTa yJamuxcsi.

ITamsiTkwy,

WHCTPY KLU,
CXEMBI,

MY JIbTUMEIUIHBIE
MaTepHaIbl,
KOMIIBIOTEPHbBIE
MPOrpaMMHBIE
cpeacTaa

KommsroTep,

My JIbTUMEAUHHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSTEITbHAST
pabora, urpa-
HCTIBITAHUE,
KOJIJIEKTUBHAS
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
caMoOaHaJIn3
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MeToabl, B OCHOBE KOTOPBIX JIEKUT

d)ODMa OopraHu3aniy ACATCJIbHOCTH

VUAITIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH YYaLHMHUCSI
KOJIeKMUGHbII - OpTaHU3ALHs
POOIEMHO-TIOUCKOBOTO MJTH
TBOPUYECKOIO B3aUMOAEHCTBUSA
MEKAy BCEMH I€TbMU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI MO MaJbIM rpymmnam (OT
2 o 7 4eNnoBex)
KOJLIeKMUBHO-2PYNNOBOI -
BBIMOJHEHUE 331aHUI MaJIbIMU
IpyIIaMH, MOCIey FoIas
NPE3EHTALHS PE3YJIbTaTOB
BBIMOJHEHUsI 33JaHUH U UX
o0o0mmeHune

6 napax - opraHu3alys padoThl
o mapam

UHOUBUOYATbHBILII -
UHIUBHUIYaJIbHOE BBIOJIHEHHE
3a/laHui, pelIeHne npodiem

13 [[IpoexTHas KomOunupoBanHoe |MeTObl, B OCHOBE KOTOPBIX JICKHUT ITamsaTkn, KommsroTep, Ornpoc, BBICTaBKa,
EATEBHOCTD 3aHATHE, C1oco0 OopraHu3aIy 3aHATHSL: UHCTPYKLIUHY, MYJIBTUMEAUMHBIN  [CAMOCTOSITENbHAS
MIPaKTHUECKOe 1. cnosecusiii (yCTHOE H3IIOKEHHE, |CXEMB, MIPOEKTOP, padora,
3aHATHE, Oecena.) MyJIBTUMEINHHBIE |KOHCTPYKTOP Mpe3eHTaIUs
COpPEBHOBaHUE 2. naensiouwiil (MOKa3 MaTepuabl, Mindstorms TBOpYECKHX paboT,
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BU/IEOMATEPHAJIOB,
WLUTIOCTpAIHi, HAOII0IeHue,
nokas (UCIOTHeHHE)
neparorom, pabora mo oopasiry
u 1ip.)

npakmuyeckuti (TPEHUHT,
NPOrpaMMHUpPOBAHUE B CPEre.

MeToabl, B OCHOBE KOTOPBIX JISKHUT

VPOBEHD JIeITEIbHOCTH JIETEH:

1.

00BACHUMEIbHO-
UTIOCMPAmMUEHBIT - NETU
BOCIPUHUMAIOT U YCBAUBAIOT
TOTOBY IO HH()OPMAIIHIO
DPenpoOyKmu6H»lil - y4alecs
BOCIPOU3BOMST MOJTy YCHHBIE
3HAHHUSI 1 OCBOEHHBIE CITOCOOBI
JESTENbHOCTH
YACMUYHO-NOUCKOBDLI] -
y4dacTHhe AeTedl B
KOJJIEKTUBHOM TIOUCKE,
pelIeHne NOCTaBJICHHON 3a1a4u
COBMECTHO C IEAAroroM
UCCIO08AMENLCKUN -
CaMOCTOSITETbHASI TBOPUYECKAsT
paboTa yJamuxcsi.

MeToabl, B OCHOBE KOTOPBIX JISIKUT

d)ODMa OpraHu3al ACATCJIbHOCTH

VUAIIUXCA 3aHATHA:

1.

¢ponmanvusiii -
OIIHOBPEMEeHHast padoTa co
BCEMH yYaITUMHCS
KOJLIeKMUGHbI - OPTaHU3ALIHSI
pOOIEMHO-TIOUCKOBOTO MJTH

KOMITBIOTEPHBIE
MPOrPaMMHBIE
cpencrsa

Education EV3,
Arduino

Urpa-ucIbITaHUE,
KOJUIEKTUBHASI
pediekcusi, OT3bIB,
KOJIJIEKTUBHBINA
aHau3 pador,
CaMOaHaJIN3
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TBOPUYECKOIO B3aUMOJICHCTBUS
MEXKIy BCEMH AETbMHU
UHOUBUOYATLHO-(PPOHMATIbH B
- YepeoBaHue
WHIUBHUIYATbHBIX U
¢dpoHTanpHBIX HOpM paboThI
2PYNNOGOT - OpTaHHU3aLHSI
paboThI 10 MaNbIM rpymmam (oT
2 o 7 4eNnoBex)
KOJLIeKMUBHO-2PYNNOBOI -
BBINOJIHEHHUE 33aaHUH MaJIbIMU
IpyIIaMH, MOCIey FoIas
NPE3EHTALHS PE3YJIbTaTOB
BBIMOJIHEHUS 3aJaHUH U X
00obmenne

6 napax - opraHu3auus padoTel
o mapam

UHOUBUOYATbHBILII -
WH/IMBUAYAJIbHOE BBITOJIHEHUE
3aJlaHui, pelIeHne npodyem
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Cnucok JuTepaTypbl AJis1 IeJaroros

Ouyuansno-0okymenmainvuvie:

1. ®enepanbueiii 3akon or 29.2012 Ne 273 «06 obpasosanuu B Poccuiickoii
benepanumy.

2. Tlopsinok OpraHM3aldM M OCYIUECTBIEHHs OOpa3oBaTEsbHON JESATENbHOCTH [0
JIOTIOIHUTENbHBIM 001meoOpa3oBaTebHbIM nporpaMmmamy, yTB. NPUKa30M
Munnpocsetenus Poccun ot 09.11.2018 Ne 196
3. KoHuenuusi pa3BuTHs JOMOJHMUTENBHOrO 00pa3oBaHus neTeil, yTB. PacrnopskeHuem

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

4, IIporpamma pasButusi BOCHUTATENbHOW KOMMOHEHThL, Ilucemo MO P® or
13.05.2013 NeHIP-352/09

5. Crtparerus passutusi Bocniutanusi B Poccuiickoit ®@enepauuu Ha nepuoxn 102025 rona
(yTBepxneHa pacnopsokeHreM IpaButensctsa PP ot 29.05.2015 Ne 996-p)

6. Toctanossenue ' MaBHOrO rOCYAaPCTBEHHOTO CAHUTAPHOro Bpaua P® ot 4urons 2014
rona Ne4l r. Mocka "OO6 yreepxknenun CaunlluH 2.44.3172-14 "CanurapHo-
AMUIEMHUOJIOrHYeckre TpedbOoBaHNs K YCTPONMCTBY COAEPKAHUIO U OpraHU3allu pexkxuMa padoThl
o0pa3oBaTesbHbIX OPraHU3aLUil TOMOIHUTENILHOTO 00pa30BaHus NeTei.

7. Yxas Ipesunenta Poccuiickoii @enepauun ot 29.05.2017 r. Ne 240 «O6 00bsiBieHUH B
Poccuiickoii @enepaunu JlecaTuneTus: 1€TCTBAY.

Knueu:

1. Komaposa JI. I'. «Crpoum u3 LEGO» (MonenupoBaHue JOrMYECKMX OTHOIIEHUH U
00BeKTOB peaspHOro Mupa cpeacrsamu koHcTpykropa LEGO). —M.; «JIMHKA — ITPECC»,
2001.

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

3. PykoBoacTBO N0  MOJb30BAHUIO KOHCTPYKTOPOM LEGO DACTA
«B0300HOBIIIEMbIE HCTOUHUKH SHEPTHI.

4. PyxkoBoncTBO N0 Monb30BaHMIO —KOHCTpykTopom LEGO DACTA
«nxeHepHast MEXaHUKAY .

5. PykoBozmcTBo mo mosb3oBaHuio KoHcTpyktopom LEGO DACTA «PaGora. DHeprus.
MowmHoCTBY.

6. PykoBoaCTBO MO MoNb30BaHMIO KoHCTpykTopom LEGO DACTA eLAB.

UHTEPHET-PECYPCHBI JIJISI AETEM

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

8. Karanor caiiToB no poGOTOTEXHUKE - MONE3HbIH, KaUECTBEHHbINH 1 HAUO0/€e MONHBbII
cOopHuk wuHpopManu O poOOTOTEXHHMKE. [DNeKTPOHHBIH pecypc] — Pexum pocryma: |
cBoboaHblii http://robotics.ru/.
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1.

a)
b)
c)
d)
2.
a)
b)
c)
d)
3.

a)
b)
c)
d)
4.
a)
b)
c)
d)
5.
a)
b)
c)
d)
6.

a)
b)
c)
d)
7.

a)
b)
c)
d)
8.
a)
b)
c)
9.

ITpunoxenue 1
OueHouHbIe MaTepHaIb
Tecr 1

Hdass  o0MeHa  JaHHBIMH mexkay EV3  0Ojgokom u  KoMObHOTEpoM
HCTOJb3YeTCsl. ..

WIMAX

PCI nopt

WI-FI

USB nopt

BepHbIM fiBJISIeTCH YTBEp:KACHHUE. ..

ook EV3 umeer S BBIXOAHBIX U 4 BXOIHBIX IOPTA
ook EV3 umeer 5 BXOIHBIX U 4 BBIXOIHBIX MOPTA
6ok EV3 umeer 4 BXORHBIX 1 4 BBIXOIHBIX [TOPTA
ook EV3 umeer 3 BBIXOAHBIX U 3 BXOIHBIX OPTA

YcrpoucTBoMm, MO3BOJISAIO UM podoTy  ompenesuTh paccTrosiHue 10
00beKTa M pearupoBaTtb HA ABUKEHHE, ABJIACTCH...

VY apTpa3ByKOBOH OATUYHUK

JlaTuuk 3ByKa

Jlatuuk 1ipeta

I'mpockon

CepsomoTop — 3T0...

yCTPOWCTBO IS OTIPEISIICHHs [[BETA
yCTPOWCTBO IJISl IBHXKEHUSI poOOTa
yCTPOWCTBO AJISl IPOUTPHIBAHUS 3BYKA
yCTPONCTBO AJISl XPAHEHHSI JAHHBIX

K ocnoBubiM THnaMm aetajieii LEGO MINDSTORMS otHocsiTes. ..
IIECTEPEHKH, OONTHI, LIy Py TIbl, OAIKH
Oanku, ITUQTEL, BTYJIKH, GUKCATOPHI
OaJKu, BTYJIKH, Iy PYIIbI, TAHKH
IITUAQTBL, LIy Pyl OONTHI, MIIACTUHBI

st noakmovenns gatanka Kk EV3 Ttpedyercsa noacoenMHUTL 0AMHKOHEH Kadesisi K
AATYHKY, 4 APYIrOM...

K OHOMY U3 BXOnHbIX (1,2,3,4) moptos EV3

OCTaBUTH CBOOOIHBIM

K aKKyMYJISITOPY

K oHOMY 13 BeIXoAHbIX (A, B, C, D) moptos EV3

Jast noakJ/royeHus1 cepsomoropa Kk EV3 Tpedyercst moacoeanHUTL 0AUHKOHEL

KabeJisi K CEpBOMOTOPY, A APYIOii. ..

K oHOMY 13 BeIXoAHbIX (A, B, C, D) moptos EV3

B USB nopt EV3

K OHOMY U3 BXOnHbIX (1,2,3,4) moptos EV3

OCTaBUTH CBOOOIHBIM

Biiok «He3aBHCHMOE YIIPaBJIeHHE MOTOPAMM YIIPABJISIET. ..

IBYMsI CEPBOMOTOPAMHU

OJTHIM CEPBOMOTOPOM

OJTHIM CEPBOMOTOPOM M OTHUM JaTYUKOM

HauGoabmee paccTosHHue, HA KOTOPOM YJIbTPA3BYKOBOMH JATYHK MOXKET
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a)
b)
c)
d)
10.

b)
c)
d)
11.
b)

©)
d)

O00HAPY’KHTb 00beKT...

50 cm.

100 cm.

3m

250 cm.

Jisi ABH:KeHHs1 po0oTa Brepea ¢ HCMOJIb30BAHHEM ABYX CEPBOMOTOPOBHY:KHO...
3a0aTh MOJIOKUTENBHY O MOIITHOCTD MOTOpa Ha  OJoke «PyneBoe
YIIPABJICHUE

3a0aTh OTPULATEBbHY IO MOIITHOCTD MOTOpa Ha  Oyioke «Pynesoe
YIIPABJICHUE

3a71aTh MOJIOKUTEIBHYO MOIITHOCTh MOTOpa Ha OJ10ke «bonbmoit MmoTop»
3aaTh OTPULATENBHYIO MOIIHOCTh MOTOpa Ha Osoke «bonbiioii Motop»
Jast nBM2KeHHs1 po00oTa Ha3al € HCNOJIb30BAHHMEM JBYX CepPBOMOTOPOBHYKHO...

3a0aTb  MOJOXUTENBHYIO MOLIHOCTb MoTopa  Ha Omoke  «Pynesoe
yIIpaBlI€HUuE»
3a0aTb  OTPULATEJBHYIO MOLIHOCTb MOTOpa Ha Onoxke  «Pynesoe
yIIpaBlI€HUuE»

3a71aTh MOJIOKUTEIBHYIO MOIITHOCTb MOTOpa Ha OJ10ke «bonbuioi MoTop»
3aaTh OTPULATENBHYIO MOITHOCTh MOTOpA Ha Osioke «bomnbIioit Motop»
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[Tpunoxenue 1

Tect 2

3ananue Nel. Hanmmmure nosinbie HazBanusa aerajger LEGO Mindstorms EV-3:

3ananne Ne2. Hanummmure mnoJHbIE HA3BAHUS JJIEKTPOHHBIX KoMmnoHeHToB LEGO
Mindstorms EV-3:

"i\ J’
1
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3ananne Ne3. I[lepeuncinre 0CHOBHBIE NPABHJIA PA0OTHI B Ka0HHeTe POOOTOTEXHUKH:

3ananue Ned.
Pacckaxure 0 noprax LEGO Mindstorms EV-3:
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