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NOACHUTE/NIbHAA 3ANMUCKA

JononHutenbHas obuweobpasoBaTenbHas (obuepassBmBatoLwas) nporpamma no
poboToTexHnke M nporpammupoBaHmio «POBOTEXHUKA» BKatoyaeT B

cebs wm3yyeHne pAga HanpaBnaeHUM B 061ACTM  KOHCTPYMpPOBaHWUA U
MOAENIMPOBAHMA, NPOTPAMMMNPOBAHMA U PELLEHMA PA3SIUYHBIX TEXHUYECKUX
3agau.

Mporpamma «PoboTOTEXHMKA» MMeEeT TeXHUUYECKYI HanpaBAeHHOCTb.
Mporpamma paccyMTaHa Ha 2 roga obyyeHus M pgaer 06beM TEXHUYECKUX WU
€CTEeCTBEHHO-HAY4YHbIX KOMMETEHUMIA, KOTOPbIMM BMOJMHE MOMKET OBAaAeTb
COBPEMEHHbIM LWKONbHUK, OPUEHTUPOBAHHbLIA Ha Hay4yHO-TEXHMYECKoe u/unu
TEXHONOIrMYeckoe HanpaBieHWe pJanbHenwero obpasoBaHuAa u cohepy
npodeccuoHanbHOM AeAaTenbHOCTU. [lporpamma OpUEeHTUpPOBAHA, B MNepPBYIO
oyepeab Ha pebAT, XKenawwmx OCHOBATE/NIbHO M3Yy4UTb chepy NpPUMeEHEHMUS
POOOTU3MPOBAHHBIX TEXHONOMMA W NONYYUTb MPAKTUYECKUE HABbIKWU B
KOHCTPYMPOBAHMM M NPOrpammMmnpoBaHnmn pobOTOTEXHMYECKMX YCTPOMCTB Ha base
KOHCTpyKkTOpoB LEGO u Arduino.

AKTyanbHOCTb Nporpammbl 06ycnoBaeHa TeM, YTO B HACTOALWMA MOMEHT B
Poccum Pa3BMBAIOTCA  HAHO-TEXHONOIMW, 3NEKTPOHWUKA, MexXaHMKa

M NporpammmnpoBaHue T.e. co3peBaeT 6narogatHas  noysa AnA
Pa3BUTUA KOMMNbIOTEPHbIX TEXHONOTUIA U pOHBOTOTEXHUKU. POBOTOTEXHMYECKME
YCTPOCTBA MHTEHCUMBHO MPOHWMKAIOT MNpPaKTUYECKM BO Bce cdepbl
NEeATeNbHOCTU YenoBeKa. ITO HOBbIA 3Tan B pPa3BUTUM obLLecTBa.
OyeBMAHO, 4YTO OH TpebyeT cBOEBPEeMEeHHOro obpasoBaHus,
obecneumBatowero 6asy ANs ecTeCTBEHHOro M OCMbIC/IEHHOIO

NCMNONb30BAaHMA COOTBETCTBYIOLWMX YCTPOMCTB W TEXHONOTUM,
npodeccnmoHanbHoO M opueHTauumn n obecneyeHuns HenpepbIBHOIO
obpasoBaTenbHOro npouecca. PakTUYecKM Mporpamma npu3BaHa pewnTb

[B€ B3aMMOCBA3aHHble 3a4a4yu: npodeccroHaNnbHas OpUeHTauusa pebaT B



TEXHUYECKN C/TIOXKHOMN cd)epe pO6OTOTeXHVII-(VI “n d)OpMMpOBaHMG
aeKBATHOIO cnocob a MbllNeHuns

Meparornyeckas u,enecoo6pa3HOCTb 3aK/1o4YaeTCcA He TOJ/IbKO B pPas3BUTUU
TEXHUYECKUX CMOCOOHOCTEM M BO3MOXKHOCTEMN cpeacteamMm KOHCTPYKTUBHO-
TeXHoaormyeckoronogxoaa, rapmoHusauunun OTHOLWEHUN pe6eHKa "
OKpyXakwuwero mwumpa, HO U B pPa3BUuTunm CO3NAATENNbHbLIX CI'IOCO6HOCTel;'I,
yCTOl\;I‘-IMBOI'O NPOTUBOCTOAHUA Nobbim HEeraTMBHbIM counanbHbl U

COUMNOTEXHUYECKNM MPOABNEHNAM.

OTtanumntenbHble 0CO6eHHOCTU AaHHOW NPOrpamMmMbl COCTOAT B TOM, YTO B €€
OCHOBE /NIeXXUT Maea MCNoNb30BaHUA B 0Oy4yeHUM COOBCTBEHHOW aKTMBHOCTU
yyawmxca. KoHuenuusa AaHHOM Nporpammsbl - Teopus passuBatoLLero obyvyeHms B
KaHBE KPWUTMYECKOro MblWeHns. B ocHoBe CO3HAaTeNbHOro akTa Yy4yeHuUsa B
cucTeme pasBMBalOWErO 0Oy4YeHMA NexXUT CNocCoOOBHOCTb K NPOAYKTUBHOMY
TBOPYECKOMY BOOOparKeHWo M MbiwneHuto. bonee Toro, 6e3 BbICOKOro ypoOBHA
pa3BUTUE 3TUX NpoueccoB BoobLLe HEBO3MOXHO HM ycrnewHoe obyyeHwue,
HU camoobyyeHne. UMeHHO OHM onpeaensatoT Pa3BUTUE TBOPYECKOTO
noTeHUMana Yenoseka. FOTOBHOCTb K TBOpYecTBY GOpPMUPYETCA Ha OCHOBE TaKMUX
KaQuyecTB KaK BHUMaAHMe W HabnwogatenbHOCTb, BOObOpa)keHMe W  daHTasus,
CMEeNIoCTb M HAaXoA44YMBOCTb, YMEHME OPUEHTMPOBATLCA B OKPYKalOLWEeM MUpe,
NpPown3BO/IbHasA NAaMATb 7 ap. Mcnonb3oBaHMe nporpammbl
no3sonseT CTUMY/NIMPOBATb CNOCOBHOCTb AeTelr K
obpasHoMy M cBOOOAHOMY BOCMPUATUIO OKpyXKakouwero mumpa (nogen,
npupoapl, KY/IbTYPHbIX LeHHOCTeN), ero aHaaumsy u
KOHCTPYKTUBHOMY CUHTE3Y.
LUenb nporpammbl: ¢GOpMUPOBaAHME TBOPYECKMX UM HAYYHO-TEXHUYECKUX
KOMMeTeHUNI oby4yalowmnxca B HEpPaspbiIBHOM €AUHCTBE C BOCMUTAHUEM
KOMMYHMKATMBHbIX KauyecTB W LeneHanpaB/leHHOCTU JINYHOCTU 4Yepes3 cuctemy

NPaKTUKO-OPUEHTUPOBAHHbIX  FPYMMOBbIX  3aHATUMA U CAaMOCTOATENIbHOM



AEATENbHOCTU obyyalowmxca no Cco34aHui pPobBOTOTEXHUYECKMX YCTPOWMCTB,
peLaowmx NoCTaBeHHbIe 3a4a4M.

3apaum nporpammbl

Ob6yualowue:

. O6yunTb  NepBOHa4YaNbHbIM 3HaHUAM O KOHCTPYKLNM
PO6OTOTEXHUYECKUX YCTPOMCTB;

MO3HAKOMWUTb Y4YalMXCA C MPUHLMNAMKU M MeToZaMWn pPa3paboTKwy,
KOHCTPYMPOBAHMA M NPOrPaMMMUPOBAHUA YNPABAAEMbIX 3/IEKTPOHHbIX YCTPOMNCTB
Ha 6a3e BblunMcanTenbHom nnatpopmol LEGO mn Arduino.
Pa3BUTb  HABbIKM  MNPOrPAaMMWMPOBAHUA B  COBPEMEHHOM
cpege NpPorpaMmMmnpoBaHmA yrnybuTb 3HaHWA, NOBLICUTb MOTMBALMIO K
06y4YeHMIO NyTEM NPAKTUYECKOTO MHTErpMpPOBaAHHOrO NPUMEHEHUA 3HAHUN,
MONYYEeHHbIX B pa3nuuyHblx  obpas3oBaTenbHbiXx  0b6nacTAX

(maTtemaTuKa, dusKnKa, MHGOPMaTHKA);

Pa3BUTb NHTEpec K Hay4YHO-TEXHUYECKOMY,
MH}KEHEPHO-KOHCTPYKTOPCKOMY TBOpYECTBY, cbopmmpoBaTb
obLeHay4YHble 7 TEXHO/IOTNYecKue HaBbIKK

KOHCTPYMPOBAHUA M NPOEKTUPOBAHMA, PasBUTb TBOPYECKME CNOCObHOCTU

y4yaLLmMxca.
Ob6yuntb npasBmnam 6esonacHom paboThl.

PassuBarouwme:

CdopmumpoBaTb M pasBuTb KpeaTuBHOCTb, TMBKOCTb MU

CaMOCTOATE/NIbHOCTb MbIWNIEHNMA Ha OCHOBE UrpoBbIX O6pa3OBaTEI'IbeIX n

BOCNUTATE/IbHbIX TEXHO/10TU l‘/l1;

CpopmmpoBaTb U Pa3BUTb  HABbIKK NPOEKTUPOBAHUA U
KOHCTPYMPOBAHMUSA;
Co3patb onNTMMasibHOE MOTMBALMOHHOE MPOCTPAHCTBO ANA

AEeTCKOoro teop4yecTBa.



BocnutatenbHble:

Pa3BUTb KOMMYHWKATUBHbIE HAaBbIKW;
CodopmurpoBaTb HaBbIKM KONNEKTUBHOM paboTbl;
Bocnutatb TONEpPaHTHOE MbIlNEHMUE.

AppecaT nporpammbl

Bo3spacT aeTel, y4acTBYOWMX B peanms3aumnmn nporpammsl - ¢ 8 et



OeTtn 8 - 13 net - 3TO Ha4yaNo NepexoaHOro Bo3pacta, MO3TOMY B 3TOT nNepuos,
HY*KHO OblTb C pebeHKOM MaKCMMaNbHO BHUMATE/IbHbIM, OCTOPOMKHbIM U
TONIEPAHTHbIM. DTO Y€ He Ma/blliK, HO eWe He cTapwue getu. Takom
BO3pacT 0b6beaMHAET YaCTU XaPAKTEPOB, MNpUCyLMe CTapWMM AeTAM
(MHTennekTyanbHoe pa3BUTME, HOPMbl MOPaaN, NMPOTUBOPEYMBOCTL U T.M.) U
Mmnagwum (HenocpeacTBEHHOCTb, HEYMEHWE KOHLEHTPUPOBATb BHUMAHME U
T.n.). [leTm Takoro BO3pacTa BCerga rotoBbl MOMOYb, TaK KaK Yy HUX
pa3BUTO KenaHue nuaepcTsa. [ostomy HeobxoamMmo paspaboTtaTb cuctemy
MOTUBALMM M NOoOWpPeHN. MNMpn HapyLeHMN NpPaBua NOBEAEHUA, KaK NPaBUO,
NMAYT HA 3TOT War 0CO3HAHHO, 3HAA, YTO MOKHO, @ YTO HeT. YacTo AeTn 3axoTaT
noAeNnTbCA CBOMMMU CEKPETAMM, AOBEPUTL KaKyto-1mMbo nHbopmaumio,
nonpocuTb NomoLm. Beichywatb pebeHKa, 4aTb COBET O4YEHDb BaXKHO. BaxKHO
BblAENUTb INAEepa B KONNEKTUBE, CMIOTUTb UX.

[JeTtn cTtpemaTtcA noapa)katb CTapwmm M nNpumep negarora ovyeHb BarkeH. [Jetu
aKTMBHO NPOABAAKT CAMOCTOATE/NIbHOCTb, CTAPAOTCA CTaTb Kak MOXXHO bonee
He3aBUCMMbIMU. Bce 3T KauvecTBa negaror AO/IKEH PA3yMHO MCNOAb30BaTb B
paboTte c getbmu. OpraHusauma paboTbl Kak ¢ npoayktamm LEGO Education Tak n
c Arduino 6a3upyeTca Ha npuHUMNE npaKTMyeckoro oby4vyeHudA. Ydyauwmeca
CHayana obaymbiBaloT, a 3aTemM CO34al0T pas/MyHble moaenun. [lpu stom
aKTMBM3aAUMA yCBOEHMA y4ebHOro matepmana gocturaetca 6narogaps Tomy, 4To
MO3T N pyKu «paboTatoT BmecTte». Mpu cbopke moaenen, yyauimeca He TONbKO
BbICTYNalOT B KayecTBe MOHbIX MccnepoBatenem M WHxKeHepoB. OHU ewé w
BOBJ/IEYEHbI B UTPOBYIO AEATENbHOCTb. Mrpas ¢ poboTOM, LWKOABbHUKKN C NEFKOCTbIO
YCBAMBAIOT 3HAHMA M3 €CTECTBEHHbIX HaYK, TEXHONOMMM, MAaTEMATUKN, He BoACb
COBepLaTb OWNBKM U ncnpaBnaTb UX. Beab poboT He moXKeT obuaetb pebéHka,
cAenatb emy 3ameyaHue WU BbICTaBUTb OLLEHKY, HO MPW 3TOM OH MOCTOAHHO
noby»KA4aeT UX MbICINTb U pellaTb BO3HUKatoWmMe npobaemsi.

Aetn 14-17 net, y4yacTBylOWMe B peanmsaumMm Mporpammbl, 3TO yXKe



NoAPOCTKM. Ha CMeHy KOHKPeTHOMy NpUXOAWUT J/IOTMYECKOe MbllieHne. I3To
npoABAsaeTcs B Kputnuumsame m TpeboBaHMM AoKaszaTenbCTB. [1ogpoCcTOK Tenepb
TATOTUTCA KOHKPETHbIM, €ro Ha4yMHalT MHTepecoBaTb ¢uaocodpcKkMe BONPOCHI
(Nnpobnembl NpoucxoKAeHUA Mupa, 4YenoseKka). lMpoucxoanT OTKPbITUE MUPa
NCUXMYECKOTo, BHUMAHME NOAPOCTKA BnepBble obpalwaeTca Ha gpyrnx auu,. Ons
NOAPOCTKOB XapaKTepHO HOBOE OTHOLWEHME K yyeHuto. MoApoCcTOK cTpemuTcs
cCamoobpa3oBaHUIO, NPUYEM YACTO CTAHOBUTCA PABHOAYLHbIM K OLEHKe.
Mopoir  HabntopgaeTca pacxoxaeHue MeXay NHTENNEKTYaNbHbIMM
BO3MOHOCTAMW U ycnexamMm B y4dyebe: BO3MOMKHOCTM BbICOKME, a YyCNexu
HU3KMe. PaboTas cO CTapweKNacCHUKamu, MPOABMBLUMMW  MHTEpec K
pPO6OTOTEXHMKE HE3aJ0NT0 A0 OKOHYAHWMA LWKO/Abl, NPUXOAUTCA OCOBEHHO
H6eperKHO M TLWATENbHO OTHOCUTCA K UX BPEMEHU: CO34aBaTb WMHAMBMAYANbHbIE
3afaHuA, 6onblue BHMMaHUA yaenaTb camocToATeNibHOM paboTte. Mpu pabote
ncnonb3ykTca pa3nMyHble  NpUemMbl  TPYNMnoBOM  AeATeNbHOCTU B
pa3HOYPOBHEBbLIX rpynnax 4na obyyeHmna snemeHTam Koonepauun, BHeECeHuA

B COGCTBEHHYIO AeATeNbHOCTb  CAaMOOLEHKM, B3aMMOOLLEHKM, yMeHue

paboTaTb C TEXHWYECKOW ANUTEpPaTypoM U BbIAENATb FNaBHOE.



O6bem nporpammbl U peXKUM 3aHATUN

Mporpamma paccumTaHa Ha  ABa roga obyyeHus. Obwas
NPOAO/IKUTENBHOCTb 06yyeHua coctaBnaeT 144 yaca, KO/NMYECTBO 4YacoB B
Kaxaom yyebHom roay — 72.
[ns ycnewHon peanu3aumm nporpammbl LenecoobpasHo obbeanHeHMe peTen
B y4yebHble rpynnbl YncneHHocTblo OT 8 Ao 15 uyenosek. B yuebHywo rpynny
NPUHMMAIOTCA BCe Xenatowmne, be3 cneunanbHoro otbopa.
Mpw onpeaeneHumn peXknma 3aHATUN y4YTeHbl CaHUTapHO-
anuaemunonormyeckme  TpebosaHMA K yypexaeHmam

AononHutenbHoro obpasosBaHua geten. 3aHATMA Ha 1 mn 2 roay
obyyeHna nposogATca 2 pasa B Hegento no 1 vacy.
CTPYKTypa KaXKAoro 3aHATUA 3aBUCUT OT KOHKPETHOM TEMbI U peLllaemMblX B Hel

3a4a4b



dopmbl n meToabl opraHusauum obpasoBarTesbHOro npouecca MeToauKa
npeaycmatpuBaeT NpoBegeHne 3aHATUI B PasanYHbIX popMax:

rPynnoBOW, NApHOW, MUHAVUBUAYANbHOMN.

Mporpamma nepBoro roga obyuyeHuAa npeaycmaTtpmMBaeT B OCHOBHOM
2pynnossie U MnapHble 30HAMUA, UeNb KOTOPbIX NOMOYb pPebEHKY yBepeHHOo
4yyBCTBOBaTb CcebA B pas/n4YHbIX BUAAX AeATenbHOCTU. [pepnonaraerca, yto B
TeyeHne paByx net obydeHua y peten dopmmpyeTcA AOCTAaTOYHbIA YPOBEHb
YMEHWI N HaBbIKOB UTPOBOr0 KOHCTPYMpOBaHMA. Ha aTom doHe yKe BblaenatoTca
6onee KoOMNeTeHTHble, BbICOKO MOTUBMPOBAHHbIE W AaXKe, MOXKHO CKa3aTb,
npo¢$eccMoHanbHO OPUEHTUPOBAHHbIE AETMH.

Ha BTopom roay o6yyeHuAa BO3MOXKHO nNpoBeAeHME UHOUBUOYA/bHbIX
3aHAMUU, UeNb KOTOPbIX - PA3BUTUE YHMUKANBHOIO CO4YeTaHMA cnocobHocTen,
YMEHWN N HaBbIKOB U Aa*Ke HayanbHbIX NPodeccoHanbHbIX (KOHCTPYKTOPCKUX)
npeAanoyYTeHUN.

B pamkax y4yebHOro nnaHa Kaxagoro roga ocobo BblaeneHbl Yacol,
ncnonbsyemble ana paspaboTkm M NOAroToBKM pPoOOOTOB K COPEBHOBAHUAM,
yyacTMe B COPEBHOBAHMAX. ITM Yacbl YETKO He pacnpegeneHbl NO BPEMEHM,
MOCKONbKY  3aBMCAT OT  rpadMka  COPEBHOBATENbHOrO  Mpouecca M
pe3ynbTaTUBHOCTU y4aCTMA KOMaHA BOCNMUTAHHMKOB.

OxXupgaemble pesynbraTtbl Obyyatowmiica

NONYYMT 3HAHUA O:

HayKe M TeXHWUKe KaK cnocobe paumoHasbHO-MPAKTUYECKOro OCBOEHMUSA
OKpY»KaloLLero mmpa;

pob60Tax, Kak 06 aBTOHOMHbIX MOAY/AX, NPeAHAa3HAYeHHbIX ANA peLeHns
CNOXHbIX MPAaKTUYECKUX 334aY;

NCTOPUM U NEePCNEKTUBAX PA3BUTUA PODOTOTEXHUKY;

poboTOoTEXHMYECKUX NnaTdopmax ana obpa3oBaTeNibHbIX YYPEKAEHWUN, B

yacTtHocTtu LEGO Education v Arduino.



pobocnopTe, Kak 04HOM M3 HanpaBAeHUN TEXHUYECKUX BUAOB CNOPTa;

*[FApM3nYECKMX, MAaTEMATUUYECKUX U NOTUYECKUX TEOPUAX, MONOXKEHHbIX B OCHOBY
NPOEKTUPOBAHMA U ynpasBieHna pobotamu;

*EbMN0COPCKMX U KYNbTYPHbIX 0COBEHHOCTAX POOOTOTEXHMKM, KaK YaCTH
obuieyenoBeyeCcKkomn KynbTypbl;

oBnageet —

® KPUTUYECKUM, KOHCTPYKTUBUCTCKUM M aNrOPUTMUYECKUM
CTUNAMM MbILINEHUA;

® TeXHWYEeCKMMM KoMneTeHUnamMU B chepe pobOTOTEXHUKN, AOCTATOYHbIMM
ANA NonyyeHus Bbicwero o6pas3oBaHMA MO AAaHHOMY HAaNPaBAEHUIO;

e HabopoOM KOMMYHMKATUBHbIX KOMMNETEHLMIA, NO3BONAIOLLNX
6e3601€3HEHHO BOMUTM N PYHKLUMOHMPOBATb 6e3 HanpAXeHUA B KOMaHAE,
cobpaHHOM ANA pelweHna HEKOTOPOM TEXHUYECKOM Npobiembl;

e pasoBbeT (aHTasno, 3puUTENbHO-0Opa3Hyld  MNaMATb,

paLMOHaNbHOE BOCNPUATME AeNCTBUTENBHOCTMY;

® HAyyMTCA pelwaTb NPAKTUYECKMe 334341, UCNONb3yA Habop TEXHUYECKMUX U
MHTENNEKTYaIbHbIX YMEHUI Ha YPOBHE NX CBOBOAHOIO MCMO/1Ib30BaHMUSA;

e npuobpeTeT yBaXKUTE/IbHOE OTHOLLEHME K TPYAY KaK K 06a3aTesibHOMY
3Tany peannsaunmn ntobon MHTeNNeKTyaIbHOM naemn



YyebHbiX nnaH
[ONOIHUTEIbHOM 06Leobpa3oBaTenbHOM 0bLLEepa3BMBaOLLEN MPOTrPamMMbl
«PoboToTexHuKa»

CpoK peanusaumm nporpammsl 2 roga

Bo3pacHyattmen-e-8-AeF

dopma
npom.aTT
ecrtaumm-
3a4eT

Bcero Hepgenb/
1 rop o6byueHus 2 rop, obyueHus 4yacos no
nporpamme

HanmeHoBaHuMe Kypca,
(momyns, 6nokKa, pasgena,
npeameTa, ANCUMNANHbI)

Bcero yacos
ATTecTtayua
Bcero yacos
ATTectauua
Yacbl

BeegeHue. NepBUYHbIE 9 9
cBefeHuns o poboTax

M3yyeHune cpeqbl 14 14
ynpaBneHua un
NDOrpaMMmMpPOBaHMA

KoHcTpympoBaHue 24 24
poboTtoB Lego u Arduino.

Co3gaHue 24 24
MHANBUAYANbHbIX U
rovNnoBbIX NPOEKTOB

MNTorosoe 3aHATHE. 3a4yeT 1 1 1
MpomerkyToyHas
aTTecTauuvs

BesepeHue. [loBTOpeHme. 71 71
Cbopka poboToB anA
nposeaeHuA
QKCOennMmeHTOR

MNTorosoe 3aHATHE. 3ayeT 1 1 1
MpomerxkyTo4yHas
aTTecraumvs

Bcero no nporpamme 71 1 71 1 144




«PoboToTexHMKa» (nepBbin roa 06yuyeHus)

HaumeHoBaHuMe pa3aenos U Tem

Bcero
n/n
1 BeBepeHue B po60TOTEXHUKY 2
1.1 BeoaHoe 3aHATUE. OCHOBbI 6e30nacHo paboTbl 1
1.2 OCHOBHble poH6OTOTEXHUYECKME COPEBHOBAHMSA 1
2 MepBuuHble cBegeHua o pobotax 7
2.1 NcTopuma poboToTEXHMKN. BUabl KOHCTPYKTOPOB 1
2.2 3Hakommmcs ¢ Habopom Lego Mindstorms n Arduino. OcHoBHble 3
3/1eMeHTbl, OCHOBHbIe NPUEMbI COEAMHEHUNA N KOHCTPYNPOBAHUA
2.3 KoHcTpynpoBaHue nepBoro pobota 3
3 U3yueHue cpeabl ynpaBaeHUA U NPOrpammmnpoBaHUA 14
3.1 BuAbl n HazHayeHWe nporpammHoro obecnevyeHus 1
3.2 OcHoBbI paboTbl B cpeae nporpammmnposaHnsa Lego n Arduino. 4
3.3 Co3aaHue NpoCcTeMLLMNX MMHENHbBIX nporpamm Ha Lego. Cpeaa 9
nporpammupoBaHua ana ApaynHo (IDE Arduino) u a3biK
nporpammupoBaHma Processing
4 KoHcTpyupoBaHue pobotos Lego u Arduino. 24
4.1 Cnocobbl nepegaym ABUKEHMA NPU KOHCTPYMpoBaHUn poboTos 12
Ha 6a3e KOHCTpyKTopoB Lego 1 Arduino.
4.2 TecTMpoBaHMe MOTOPOB U AATYMKOB 12
5 Co3spaHune MHAUBUAYANbHBIX U FPYNNOBbIX NPOEKTOB 24
5.1 Pa3paboTKa npoekTa 20
5.2 MpepcTaBneHne NpoekKTa 4
7 Utorosoe 3aHATUE. [IpOmMerKyTOUYHAA aTTecTauusa 1
Utoro 72

13




«PoboTOTEXHMKA»
(BTOPOM roa 0byueHus)

HaumeHoBaHuMe pa3aenos U Tem

Bcero

n/n
1 BsepeHue 2
1.1 BeoaHoe 3aHATME. OcHOBbI 6e30nacHo paboTbl 1
1.2 MosTopeHue 1
2 Cbopka pob0oTOB oNa NpoBegeHUA SIKCNEPUMEHTOB 69
2.1 TexHonorma u pusmka 8
2.2 NMHeBMaTHKa 12
2.3 Bo3o6HOBASAEMbIE UCTOYHUKM SHEPTUMU 5
2.4 KoHcTpymnpoBaHue pobota 20
2.5 MporpammupoBaHue poboTa 14
2.6.3 |Pa3paboTKa rpynnoBbiX U HAMBUAYANbHbIX MPOEKTOB 10
3 Utorosoe 3aHATHE. [IpOMerXKyTOYHAA aTTecTaumsa 1

Uroro 72




COAEPXAHUE NPOTrPAMMDbI.
MepBblii rog 0byyeHus

Tema 1 BBeaeHue B po60TOTEXHUKY
BeogHoe 3aHATMe. OcHoBbl 6e30macHOM pPaboTbl. MHCTPyKTaXK NO  TexHuKe
6e3onacHocTu. NMpnmeHeHne poboOTOB B COBPEMEHHOM MUPE: OT AETCKMUX UTPYLLEK,
A0 Cepbe3HblX Hay4yHbIX WUCCNefOoBaTeNIbCKUX  pa3paboTok.

demoHcTpauus nepenosbIX TeXHOI0MMYEeCKUX pa3paboTok,
npeactasnaemblx B TOKMO Ha MexayHapogHon  BbicTaBKe poboTOB.

OcHOBHble poboTOTEXHUYECKME COPEBHOBAHMUA
Tema 2 MNepBuUHbIE cBeaeHUA 0 poboTax
NcTtopua poboToTeXHMKM OT rnybokoW ApeBHOCTUM A0 Hawux gHen. WNaes
co3gaHma pobotoB. YT1o Takoe poboT. OnpepeneHuve noHATMA «poboTar.
Knaccudmkauma pobotoB no HasHayeHuo. Buabl coBpemeHHbIXx poboTos.
3HaKoMcTBO C Habopom Lego Mindstorms mn Arduino. OCHOBHblE 3/1IEMEHTDI,
OCHOBHble NPUEMbI COeANHEHUNA N KOHCTPYUPOBAHUA. KOHCTpYyMpOBaHME NepBoro
poboTa.
Tema 3 U3yyeHune cpeabl ynpaBaeHUA U NPOrpaMmmMUpoOBaHUA
Buapbl M HasHayeHue nporpammHoro obecneveHuAa. OcHoBbl paboTbl B cpeae
nporpammmpoBaHua Lego n Arduino. WM3yyeHne 6N0KOB: ABUXKEHWUE, XKAOATb,
CEHCOp, UMKA M nepeKkntoyatenb. Co3gaHme NpPoCTEMLWMX IMHENHBIX MNPOrpPamm:
ABWXXEHMe Bnepea, Ha3ad, MOBOPOT HA 3aZaHHbIN Yyron, ABUXKEHUE NO KPYyry.
Tema 4 KoHcTpymupoBsaHue po6otos Lego un Arduino.
Cnocobbl nepegayn [ABUMKEHMA NPU  KOHCTPYMpoBaHUM poboToB Ha 6Hase
KOHCTPYKTOpOoB Lego u Arduino. OCHOBblI MPOEKTUPOBAHUA M MOAENNPOBAHUA
3/IEKTPOHHOrO YCTPOMCTBA Ha 6a3e Lego n ApayvmHo. MexaHunyeckas nepepada.
NepepatoyHoe oTHoOweHWe. Bonyok. Pepyktop. TecTupoBaHuMe MOTOPOB U
AATYNKOB. YnpaBneHue moTopamu. COCTOSSHME MOTOPOB. BCTPOEHHbIM AaTyMK
obopotoB. CWUHXPOHM3AUMA MOTOPOB. PeXMm UMMYAbCHOM

MOAYNALUN.



3epkanbHoe HanpaBneHue. [aTtymMku. HacTpomKka MOTOPOB WM AATYUKOB. Tun

OATYNKOB.

Tema 5 Co3zpgaHue nHAMBUAYANbHbIX U TPYNNOBbIX MPOEKTOB

Pa3paboTtka npoeKkta PacnpepgeneHue no rpynnam. PopmynmnpoBKa 3aga4um Ha
pa3paboTKy npoeKkta rpynne. OnucaHue Mmopgenen,
pacnpegeneHune obasaHHocTert B rpynne no cbopke, oTnaake,

nporpaMmmmpoBaHmio moaenun. OnucaHme peweHua B Buae 6aok-cxem, unm

TekcTom. Co3aaHuIo AencTByoWwen moaenn. YTOYHEHME MapameTpoB

npoekrta. [lononHeHue nNpoeKTa CXemaMu, YCAOBHbIMU YepTeramu,

onucatenbHoM 4actbto. O6HOBNeHMe napameTpos [peacTaBneHUe MPOEKTa.

Pa3paboTKka npeseHTaumum pAnAa 3awWmuTbl npoekTa. NybanyHaa 3awmTa

NPOEKTOB.

MpomekyTouHaa artrectauma. 3ayer - BbinonHeHWMEe KOMNAEKCHOM paboThl

no NpeanoXKeHHOM MoAeNu.

BTopoii rog obyueHuna Tema 1 BeepeHue
BBoaHoe 3aHATMe. OcHOBbI 6e3onacHoM paboTbl
MoBTOpEeHME OCHOBHbIX MPUHLMNOB KOHCTPYMPOBAHMA U MOAENMPOBAHMUA
poboToB, Tema 2 C60pKa pob0TOB ANA NpoBeAeHUA IKCNEPUMEHTOB
TexHonorma n ¢usmnka. Co6opKa U M3yyeHMe MoAeNel peanbHbIX MaLLWH.
M3yyeHne  MalKWH,  OCHALWEHHbIX  MOTOpom.  WM3yyeHme  npuHUMNOB

MCNoJZ1b30BaHUA nonacTen AnAa npoun3soactBa, HaKOMIEHU
N1aCTMacCCoBbIX

nepeaayv sHepruun BeTpa;



NMHeBMaTMKa

CbopKa peanbHblX MOAENEe U UccnegoBaHME Ha  UX OCHOBe Tembl

«MHeBmaTMKa». WN3yyeHMe CUMNOBLIX YCTAHOBOK U MX KOMMNOHEHTOB. W3mepeHue

AaBNeHWs B Mackanax W 6apax. WM3yyeHMe KWHETUYECKOW WU NOTeHUMaNbHOMU

JHeprun.

Bo3o06HOBAAEMbIE UCTOYHWUKN IHEPTUN

Mony4vyeHue HaBbIKOB cOOpKK HacToAwmMx moaenen LEGO - Bo306HOBAAEMbIX MICTOYHMKOB
SHeprnn. M3yyeHne nNPUHUMNOB NPOMU3BOACTBA, Nepenayw,

coxpaHeHus, npeobpasoBaHuAa M notpebneHma sHeprun. ObyyeHne peTen OCHOBaAM

NPOEKTUPOBaAHMA U COOPKM moaenen.

Pa3paboTKa rpynnosbIX U MHANBUAYA/IbHbIX MPOEKTOB.

PacnpegeneHne no rpynnam. PopmynmnpoBKka 3aaaum Ha pa3paboTKy npoeKTta rpynne.

OnucaHue mogenen, pacnpegeneHne obAsaHHocTen B rpynne no cbopke, oTnaake,

nporpammmpoBaHunio mogenun. OnucaHume peweHna B Buae O10K-CXem, UM TEKCTOM.

Co3gaHuio aencteyowen mogenn. YTOYHeHMe napamMeTpoB npoekTa. JononHeHue

NpoOeKTa CXemaMM, YC/JIOBHbIMW 4epTexamu, onucatenbHon uYactbio. OBHOBNEHME

napameTpoB lpeacTtaBneHne npoekta. PaspaboTka npeseHTayumMn gna

MpomeKyTouHana aTrectayma. 3aueT - TBopyeckaa paboTta no cobCTBEHHbIM 3CKU3aM C

MCNOJZIb30BaHUNEM PA3/TNYHbIX MAaTEPMANTOB.



gud

YacoB Mo
Tporpam me

Bcero

121 ¢l

Bce

TO yu.
HER
erb/

9ac oB

8Y1-LE 8Y1-L€

TE1¢ 4

€CLT 19

97-0T 09

aBrycr

60-€0 6]

¢0-1¢ 8

9¢-0¢ LY

6T-€T of

¢T-90 iy

UIOJIb

S0-6¢ 4%

8¢-¢¢ €Y

Te-GT 47

¥1-80 14y

HUIOHb

L0-T0 (07

T€-G¢ 6¢

¥2-81

LT-1T

0T-v0

mMait

€0-1L¢

9¢-0¢

6T-€T

¢1-90

anpesnb

S0-0€

PoboTtoTexHuka»

6¢-€¢

91

ST-60

MapT

80-¢0

T0-v¢

€1

91-07

(heBpasb

60-€0

1 Nporpammbl «

¢0-L¢

9¢-0¢

6T-€T

¢1-90

STHBaph

§0-0€

6¢-€¢

¢e-97

§T1-60

Inexabps

80-¢0

10-5¢

6weobpaszoBaTeNibHO

¥¢-81

A

LT-TT

HOSIOpb

0T-v0

€0-8¢

L2-T¢

ATTCCTaI_[I/ISI, JUardHoCTHKa

Y4yeOHbIe Yachl

0c0ovT

€1-10

OKTSIOpb

90-0€

6¢-€¢

KaneHpapHbiv yuebHbIV rpaduk

AONO/IHUTENDbHOU O

[24)!

G1-60

ceHTs0pb

80-¢0

Co
06
eH

15



|-|p0ME)KyTOl-IHaﬂ atrectayuia. OLI,EHO'-IHbIe MaTepuanbl [pomexkyToyHan
aTTecTtauma nposoauTca 1 pa3 B TeyeHue yyebHoro roga ¢ 10 no 30 mas.
ATTecTauma nposoanTcAa B Gpopme 3a4eTa B BUAE: MUHU-COPEBHOBAHWUMI, 3aLLUTDI
npoekta. OHa npeaycMmaTpmMBaeT TEOPETUYECKYIO M MPAKTUYECKYID NOArOTOBKY
obyyarowmxca B COOTBETCTBMM C TpeboBaHMAMMK JOMONAHUTENBHOM
obwepassuBatowen nporpammbl. o wuToram atrecTtauum onpegendaerca

YPOBEHb OCBOEHMA MpPOorpaMmmbl (3a4et/Hesauer).

OueHoYHble MmaTepuanbl, UCNO/Ib3yemble B paMKax
NPOMEXKYTOYHOM aTTecTauum

1 rop obyueHusn
®opma atTectaumnm Ha 1 roay obyyeHUA — 3a4eT, KOTOPbIM NPOXOANT B BUAE MUHU-
COpeBHOBAHMW MO 33a4aHHOM  KaTeropMm (B pamMKax KaxKaon rpynnbl
obyyatowmxcs). MuUHMManbHOe KonmyectBo 6annoB ANA NonyyeHus 3adveTa — 6
6annos
Kputepuun oueHKu:
- KOHCTPYKLMA poboTa;
- HaMMCcaHWe NPorpPammbl;
- KOMaHAHana paboTa;
- BbINOJIHEHME 334aHMA NO AAHHOW KAaTeropum.
Kaxapih Kputepuii oueHnsaetca B 3 6anna.
1-5 6anna (MMHUMaNbHbLIM YPOBEHb) - YacTas MOMOLb Yy4uUTeNs, Henpo4Has
KOHCTPYKUMA pob0oTa, HecnarkeHHas paboTta KOMaHAbl, HE BbIMOJHEHO 3a4aHMe.
6-9 6annoB (cpeaHWit ypoBeHb) - peaKas MOMOLLb YYUTENA, KOHCTPYKUMA

po60Ta C HE3Ha4YunTe/IbHbIMUN HEQOYETAaMU, 3adaHNE BbINMOJ/IHEHO C owmnbKamu.

16



10-12 6annoB (MakcMManbHbI YPOBEHb) — Kpenkas KOHCTPyKuua poboTa,
Cna*keHHaA paboTa KOMaHAbl, 3aZaHMe BbIMOJHEHO NPaBU/bHO.
2 roa obyyeHus
dopma aTtTectaumMm Ha 2 roay obyyeHusa - 3a4eT B BMAE 3aWMTbl MPOEKTa Mo
334aHHOM Teme (B pamKax Kaxgoh rpynnbl obydyatowmxca). MuHUManbHoe
Konnyectso 6annos gnsa nonyyeHus 3aveta — 6 6annos.
Kputepuu oueHKu:
- KOHCTPYKLMA pob0Ta M NepcrneKTMBbl €F0 MAacCCOBOrO NPUMEHEHUS; -
HanMcaHMe NPOrpaMmbl C UCMOb30BaHNEM PA3INYHbIX 610KOB;
- BeMOHCTpauns poboTa, KPeaTUBHOCTb B BbIMOJIHEHMW TBOPYECKUX 3a4aHUMN,
npeseHTauuA.
Kaxapi Kputepuit oueHusaetca B 3 6anna.
1-5 6anna (MMHUMaNbHbIA YPOBEHb) - 4YacTad MNOMOLLb y4yuTenda, Henpo4yHasA
KOHCTPYKUMA poboTa, HecnarkeHHaa paboTa KomaHAgbl, He noAroToB/ieHa
npeseHTauuA.
6-9 6annoB (cpeAHUN ypOBEHb) - peaKas MOMOLLb Y4YMTensd, KOHCTPYKLMA
pob60Ta C HE3HAUYUTENbHBIMW HEAOUYETAMM.
10-12 6annoB (MaKCMManbHbIA YPOBEHb) — Kpenkaa KOHCTpPyKuma poborTa,
Cna*keHHaa paboTa KoMaHAbl, 4@ MOHCTPAUMUA U Npe3eHTaumMa BbINOIHEHA BCEMMU
Yy4aCTHMKaMM KOMaHAbl.
TeopeTnyeckasn NoAroTOBKAaX B pPamMKax MPOMEXKYTOYHOM aTTectauuu
oLeHMBaeTcA No pe3ynbtatam TecTuposaHusa (MpunoxeHunel).
TeKywun KOHTPOb
OcBoeHue JAaHHOM JONONHUTENIbHOM

obuieobpa3oBaTenbHON obLLEpPa3BUBAOWEN  NMPOrPaMMbI
CONpPOBOXAAETCA  TEKYLUM KOHTPO/IEM YCMNeBaeMoCTH. Tekywmin
KOHTPO/b ycneBaemocTn obyuatowmxcs - 3TO
cUCTeMaTMyecKass npoBepKa o0OpasoBaTesibHbIX AOCTUMKEHUI Oby4YatoLmxcs,

NPoOBOAUMAs NeJarorom A0NoJJIHUTENBHOTO 06pa3oBaHMA B XO/e OCYLEeCTB/IeHUsA



O6pa3OBaTEJ'IbHOI\;I 4eATe/IbHOCTU B COOTBETCTBUUA C

[ONONIHUTENbHOW 06Weobpa3oBaTenbHOM 0bLLEepa3BMBalOLLEN MPOrPaMMOin



B pamKkax TeKywiero KOHTPOAA [MOC/Ae OKOHYaHMA KaXgoro nonayrogma
obyuyeHus npeaycMoTpeHo npeacrasaeHue cobcTBEHHOTO NPOEKTa,
OUEHMBAEeMOro No cneayoWwmnm KpUTepruam:

BRI KOHCTPYKumAa poboTa

BRI nepcnekTnBbl ero MaccoBOro NPMMeHeHus;

BBl HanucaHue nporpammebl;

Bl pemoHcTpaumnAa poboTa

BEl HOBM3HA B BbINOJIHEHUWN TBOPYECKUX 3a4aHUN

BBl npe3eHTaumA npoekTa.

Take ypoBeHb OCBOEHWA MNPOrpammbl  KOHTPOAMPYETCA C MNOMOLLbIO
COPEBHOBAHMMN, KOTOPbIE MPOBOAATCA B rPynnax, OLeHKa COPeBHOBAHUM NPOXoaUT
no cneayowmm KpUTepUAM:

B KOHCTpyKuma poboTa

BEl ypoBeHb BbINOSHEHWUA 3343aHUA (NONHOCTbIO UM YACTUYHO)

BB BpemaA BbINONHEHWA 334aHUA

CopeBHOBaHMA Ha rOPOACKOM, PaMOHHOM M 061aCTHOM YPOBHAX OLLEHMBAIOTCA MO
KPUTEPUAM MNPOMUCAHHbLIX B COOTBETCTBYIOWMX MNOJOMXKEHUAX W pernameHTax

COpPEeBHOBAHMUN.



MeToauueckoe obecneueHne Nporpammbi

2. HaensaoHbil (NoKas
BMAEOMATEPMAIOB, UNNIOCTPALLUN,
HabnoaeHne, nokas (ncnonHeHune)
neparorom, paboTa no obpasuy v Ap.)
MeToAbl, B OCHOBE KOTOPbIX NEKUT

YPOBEHb AeATE/IbHOCTU AETEN:

1. 0bvAcHUmMesnbHo-
unAtOCMpPAMueHsll - feTn
BOCMPUHUMAIOT U yCBaMBatoT
rotoByto MHGOpPMaLMIO

2. penpodyKmusHbili - yHalmeca
BOCMPOM3BOAAT NONYYEHHbIE 3HAHUA
N OCBOEHHble cnocobbl AeATeNbHOCTH
MeToAbl, B OCHOBE KOTOPbIX NEXUT

dopma opraHusauum

eATE/IbHOCTM YYALUMXCA 3aHATUA:
1. ¢ppoHmanoeHslii -
ogHOBpeMeHHas paboTa co Bcemu
yyalmmmcs

. . dopmbl
Pasgen nnu tema o Mpuémbl N meToabl OpraHM3aLum AnpaakTnyeckni TexHuyeckoe
Neo DopMbl 3aHATUM .| noaseneHus
nporpammbil y4yebHO-BOCNMTaTEIBHOTO NpoLecca maTtepuan OCHaLeHMe 3aHATUM
UTOroB
1 BeeneHue B KombuHupoBaHHan, |MeToabl, B OCHOBE KOTOPbIX NEXKUT MamaATKK, KomnbioTep, Onpoc,
D0BOTOTEXHMKY b6ecena, nekumm cnocob opraHM3aumm 3aHATUA: MYNbTUMEAMUIAHDBIE [MYNbTUMEAUNHBIA  |CAMOCTOATE/IbHAA
1. cnosecHblIl (yCTHOE U3NOXKEHUE,  IMaTepuansbl NnpoekTop, paborTa,
becepa) npeseHTaums

TBOPYECKUX paboT,
Nrpa-ucnbiTaHue,
KONIEKTUBHaA
pednekcus, oT3bis,
KO/INEKTUBHbIN
aHanu3 pabor,
camoaHanus
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2. UHOUBUOYANbHO-()POHMAbHBIU -
yepeaoBaHWEe MHAMBUAYANbHbIX U
bPOHTaNbHbIX GOpPM paboTbI

3. epynnosol - opraHusaums paboTbl
no masbim rpynnam (ot 2 ao 7
4esIoBEK)

4. KonneKmueHo-2pynmnoeoli -
BbINO/IHEHME 33 aHUIA Ma/ibiMU
rpynnamu, nocaeayouian
npe3eHTauma pesynbTaToB
BbINONIHEHMA 3a4aHUN U UX
obobueHne

5. 8 rnapax - opraHnsauma pabotbl No
napam

6. UHOUBUOYAbHBLIL -
WHAMBUAYANbHOE BbINOJIHEHWE
3a/laHWI, pelieHre npobaem

3HaKOMCTBO C

KOHCTPYKTOpPOM

KombuHunpoBaHHoe
3aHATHME,
npakTUyeckoe
3aHATHME,
CopeBHOBaHMe

MeToabl, B OCHOBE KOTOPbIX NEXNUT

cnocob opraHM3aumm 3aHATUA:

1. cnosecHblil (YCTHOE U3NOXKEHME,
becena)

2. Haena0HbIl (NoKas
BMAEOMATEPMANOB, UNNOCTPALUN,
HabnoaeHne, nokas (ncnonHeHune)
negarorom, pabota no obpasuy u ap.)
3. npakmuyeckul (TPeHUHT,

cbopKa moaenel No cxemam,
NHCTPYKLUMAM.

MeToAbl, B OCHOBE KOTOPbIX IEKUT

YPOBEHb AEATE/IbHOCTU AeTeNn:

MNamaTky,
MHCTPYKLUMH,
CXEMbI,
MY/IbTUMELUNHbBIE
MmaTepuansl

KomnstoTep,
MYAbTUMEANMHBIN
NpPOoeKTOop,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc, ,
camocToAaTeNbHanA
pabota,, urpa-
ncnbiTaHue,
KONNEKTUBHasA
pedneKkcms, oT3bIB,
KO/INEKTUBHbIN
aHanu3 pabor,
camoaHanus
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1. 06bACHUME1bHO-
uaaroCMpamueHbIl - 4etu
BOCMPMHMMALOT U YCBaMBAKOT
roToByt MHPOPMALMIO

2. penpodyKmueHbIl - ydawmecs
BOCNPOM3BOAAT NOSYyYEHHbIE 3HAHUSA
N OCBOEHHbIE CNOCODbI AeATENbHOCTH
3. Yacmu4HO-MoUcKosblli -
y4yacTtue aeten B

KONNEeKTUBHOM NOUCKeE, peLleHne
NOCTaBNE€HHOM 3a4a4M COBMECTHO C
neparorom

4. uccnedosamenscKuli -
camocToATeNbHaA TBOPYECKas
paboTa yyalmxcs.

MeToabl, B OCHOBE KOTOPbIX IEKUT

dopma opraHunsauunm

€ATEe/IbHOCTU YHALLUNXCA 3aHATHUA.

1. GpoHManbvHsIl -
ogHoBpemeHHas paboTa co Bcemu
yyalmmmca

2. KO//1eKmuBHbIl - opraHn3auma
nNpo61eMHO-NONCKOBOro NN
TBOPYECKOro B3aMMOLENCTBUA MEXKAY
BCEMU A,ETbMMU

3. UHOUBUOYA1bHO-
thpoHManoHeoIl - YepepoBaHue
MHAMBUAYANbHBIX U GPOHTANbHbIX
dbopm paboTbl

4. epynnosol - opraHn3aums
paboTbl N0 Manbim rpynnam (ot 2 ao 7
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5. KosaeKkmusHo-2pynnosol -
BbINO/IHEHME 33 aHWUIA MaibiMU
rpynnamu, nocaeaytouian
npeseHTaLma pe3ybTaToB
BbIMOJIHEHMA 3a4aHUN U KX
obobueHne

6. 8 rnapax - opraHmsaums paboTbl
no napam

7. UHOUBUOYAsbHbIU -
MHANBUAYANbHOE BbINONHEHME

KoHcTpynpoBaHue

KombuHupoBaHHoOEe
3aHATUE,
npaKkTuyeckoe
3aHATUE,
copeBHOBaHME

MeToAbl, B OCHOBE KOTOPbIX IEXNUT

cnocob opraHM3aumm 3aHATUA:

1. cn108ecHbIl (YCTHOE U3N0XKEHMe,
becena)

2. HaenAa0HbIl (NokKas
BMAEOMATEPMAIOB, UNNIOCTPALLUNA,
HabnoaeHne, Nokas (ncnonHexHune)
neparorom, paboTa no obpasuy n Ap.)
3. npakmuyeckuli (TPEHWHT,
cbopka moaenen no cxemam,
NHCTPYKLUAM.

MeToAbl, B OCHOBE KOTOPbIX NEKUT

YPOBEHb AEeATe/IbHOCTU AETEeN:

1. o0bvACHUMenbHoO-
unAlCMpPamMueHslli - peTn
BOCMPUHUMAIOT U yCBaMBatOT
rotoByto MHGOpPMaLMIO

2. pernpoodyKmusHslli - ydalmecs
BOCMPOU3BOAAT MNONYYEHHbIE 3HAHUA
N OCBOEHHble cnocobbl

MNamaATky,
MHCTPYKLMU,
CXeMbl,
MYybTUMEANMHbIE
MaTepmanbl

KomnbtoTep,
MYAbTUMEANMHDBIN
NpPOEeKTOop,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc, BbICTaBKa,
camocToATeNbHasnA
paborta,
npeseHTaumn
TBOpPYECKMX paborT,
nrpa-ucnbiTaHue,
acce,
KONNEeKTUBHasA
pedneKkcus, oT3bIB,
KONNEKTUBHbIN
aHanu3 pabor,
camoaHanus
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[eATeNbHOCTU

3. 4YacmMu4HO-MoUCKosbIl -

yyacTue aeten B

KON/IEKTUBHOM MOMUCKe, peLlleHne

NOCTaB/I€HHOM 33434M COBMECTHO C

nesarorom

4. uccnedosamensbcKuli -

CaMOCTOATE/IbHaA TBOpPYECKan

paboTa yyaliuxcs.

MeToabl, B OCHOBE KOTOPbIX NIEXKUT

dopma opraHmsaumu
eATe/IbHOCTM YYaLIMXCA 3aHATUA:

1. GpoHManovHoIl -

oAHOBpeMeHHan paboTa co Bcemu

yyawmmmca

2. KOs1/1eKmUuBHbIl - OpraHn3aums

Npo61eMHO-NOMCKOBOrO UK

TBOPYECKOro B3aMMOAENCTBUA MeXKAY

BCEMW AETbMU

3. UHOUBUOYAIbHO-

(bpoHManeHsIl - YepenoBaHue

MHAMBMAYANbHbIX U GPOHTANbHbIX

dbopm paboTbl

4. epynnoeoli - opraHM3auma

paboTbl N0 Manbim rpynnam (ot 2 ao 7

yesioBeK)

5. KosnekmueHo-2pynnosol -

BbINO/IHEHME 334aHMUI MaibIMU

rpynnamu, nocaeaytowan

npeseHTauus pesynbTaToB

BbINO/IHEHMA 3a4aHUN U UX
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no napam
7. UHOUBUOYAbHbI -
MHAVMBMAYA/IbHOE BbINOAHEHNE
RanaHui.belleHue nnobnem

MexaHundyeckan

nepegaya

KombuHupoBaHHoOe
3aHATHE,
npakTU4eckoe
3aHATHE,
CcopeBHOBaHME

MeToAabl, B OCHOBE KOTOPbIX NEXUT

cnocob opraHu3aumnm 3aHATUA:

1. cnosecHsblli (yCTHOE N3N0XKEHME,
becena) Haznsa0HbIl (NOKas
BMAEOMATEPMAIOB, UNNHOCTPALLUNA,
HabntoaeHue, Nokas (McnonHeHue)
negarorom, pabota no obpasuy u ap.)
2. npakmuyeckul (TPEHUHT,
cbopka mozenen no cxemam,
NHCTPYKLUAM.

MeTozbl, B OCHOBE KOTOPbIX NEXKUT

YPOBEHb AEeATE/IbHOCTU AETEN:

1. 06bACHUMe1bHO-
unAIOCMPAMueHsll - feTn
BOCMPUHUMAIOT U yCBaMBatoT
rotoByto MHOpMaL MO

2. penpooyKmuegHsll - ydalmecs
BOCMPOM3BOAAT NONYYEHHbIE 3HAHUA
N OCBOEHHble cnocobbl AeATeNbHOCTH
3. YaCMUYHO-MOUCKO8LIU -
y4yacTue aeten B

KONIEKTUBHOM MOUCKE, peLleHne
NOCTaBN€HHOM 33434M COBMECTHO C
nesarorom

4. uccnedosamenscKuli -
CaMOCTOATE/IbHAA TBOPYECKas

MNamaATky,
UHCTPYKLUMU,
CXEeMbl,
MY/IbTUMEANNHbIE
MaTepuanbl

KomnbioTtep,
MY/IbTUMEANNHbIN
NpPOEKTop,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc,
camocTonATe/ibHas
pabota, urpa-
ncnbiTaHue,
KONNEeKTUBHasA
pednekcus, oT3biB,
KOJINEKTUBHbIN
aHanu3 pabor,
camoaHanus
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pabota yyawmxca. MeTtogapl, B
OCHOBE KOTOPbIX JIEKUT dopma

OopraHn3aunm AeATebHOCTU

ydallnxca 3aHATUA:

1. (bpoHmManeHsIl -
ogHoBpemeHHas paboTa co Bcemu
yyawmmmcs

2. KOs/AeKmuseHbIl - opraHnsaums
Npo6/1eMHO-NONCKOBOIo NN
TBOPYECKOro B3aMMOLENCTBUA MEXKAY
BCEMM A,ETbMMU

3. UHOUBUOYA1bHO-
(bpoHManeHsIli - YepepoBaHue
MHAMBMAYANbHbIX U PPOHTANbHbIX
dopm paboTbl

4. epynnoeol - opraHM3auma
paboTbl N0 Masbim rpynnam (ot 2 ao 7
yesioBeK)

5. KosnekmueHo-2pynnosol -
BbINO/IHEHME 33 @aHWUA MaIbIMU
rpynnamu, nocneaytow,an
npeseHTaums pe3ynbTaToB
BbINO/IHEHMA 3a4aHUM U UX
0606LLeHne

6. 8 napax - opraHnsaums paboTbl
no napam

7. uHOuUBUOYasbHbIL -

COpeBHOBaHMﬂ no

PoboToTexHuKe

MpakTnyeckoe
3aHATHE,
COpeBHOBaHMWe

MeToabl, B OCHOBE KOTOPbIX NEXNUT

cnocob opraHM3aunm 3aHATHA:

1. cn108ecHsblli (YCTHOE U3N0XKEHUE,
becena, Ha2aA0HbIl (NOKa3

MNamaTky,
WMHCTPYKLMN,
CXEMb,
MY/IbTUMELUNHbBIE

KomnbroTtep,
MYbTUMELNNHbIN
npoeKTop,
KOHCTPYKTOP

Onpoc,
camocToATeNbHasA
paboTta, urpa-
ncnbiTaHue,




25



BMAEOMATEPMAIOB, UNNHOCTPALLUNA,
HabntoaeHWe, NOKas (MCNonHeHue)
negarorom, pabota no obpasuy v ap.)
2. npakmuyeckul (TPEHUHT,
nporpammupoBaHue B cpese.
MeToabl, B OCHOBE KOTOPbIX J1E€XUT

VPOBEHb AeATe/NbHOCTU AeTen:

1. pernpooyKkmusHsili - ydalimecs
BOCMPOU3BOAAT MNONYYEHHbIE 3HAHUA
N OCBOEHHble Cnocobbl AeATeNbHOCTH
2. YaCMUYHO-MOUCKO8bIU -
y4yacTtue aeten B

KON/IEKTUBHOM MOMCKeE, peLleHne
NOCTaB/I€HHOM 33434M COBMECTHO C
nesarorom

3. uccnedosamesnsckuli -
CaMOCTOATE/IbHaA TBOPYECKan
paboTa yyalumxcs.

MeToAabl, B OCHOBE KOTOPbIX NIEXKUT

dopma opraHunsauunm

€ATEeNIbHOCTU YYHALLUUNXCA 3aHATUA.

1. ¢poHmManeHs.Ili -
ogHoBpemeHHas paboTa co Bcemu
yyalmmmca

2. KO//AeKmuBHbIl - opraHn3auma
Npo61eMHO-NONCKOBOro NN
TBOPYECKOro B3aMMOLENCTBUA MEXKAY
BCEMM A,ETbMMU

3. UHOUBUOYA1bHO-
thpoHManoHeoIl - YepepoBaHNe

maTepuanbl,
KOMMbIOTEPHbIE
nporpammuble
cpeacTsa

Mona pna
COpPEBHOBAHUM

Mindstorms
Education EV3,
Arduino

KONNEKTUBHasA
pednekcus, oT3biB,
KOJINEKTUBHbIN
aHanu3 pabor,
camoaHanus
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MHAMBMAYANbHbIX U PPOHTANbHbIX
dopm paboThl

4. epynnosol - opraHusaumsn
paboTbl N0 Manbim rpynnam (ot 2 ao 7
4esIoBEK)

5. Kos1eKmusHo-2pynnosol -
BbIMOJIHEHME 334aHMA Ma/IbIMU
rpynnamm, nocneaytoLan
npe3eHTauma pesynbTaToB
BbINO/IHEHMA 3a4aHUN U UX
obobueHne

6. 8 NMapax - opraHMsauma paboTbl
no napam

7. UHOUBUOYAsbHbIU -
WHAMBMAYANbHOE BbINONHEHME

AnnapaTHoe

obecneyeHune

KombuHunpoBaHHoe
3aHATHME,
npakTUyeckoe
3aHATHME,
COpeBHOBaHWe

MeToabl, B OCHOBE KOTOPbIX N1E€XKUT

cnocob opraHM3aumm 3aHATUA:

1. cn108ecHbIl (YCTHOE U3N0XKEHMe,
becepna)

2. HaenAaoHbIl (NokKas
BMAEOMATEPMAIOB, UNNOCTPALLUNA,
HabaoaeHne, nokas (ncnonHeHune)
negarorom, pabota no obpasuy u ap.)
3. npakmuyeckuli (TPEHWH,
nporpammmupoBaHue B cpese.

MeToAbl, B OCHOBE KOTOPbIX NEKUT

YPOBEHb AeATe/IbHOCTU AeTeNn:

1. obvacHUMenbHo-
unarCMpamueHell - eTn
BOCNPMHMMALOT U YCBaMBaOT

MNamaATKky,
MHCTPYKLUMH,
CXEMbI,
MYAbTUMEANMHbIE
MmaTepuansl,
KOMMNbIOTEPHbIE
nporpammHblie
cpencTsa

KomnsbtoTep,
MYAbTUMEANMHBIN
NpPOoeKTOop,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc,
camocToATeNbHanA
paborTa, urpa-
ncnbiTaHue,
KONNEeKTUBHasA
pedneKkcus, oT3blIB,
KONNEKTUBHbIMN
aHanu3 pabor,
camoaHanus
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rotoByto MHGOPMaLMIO

2. penpodyKkmueHbil - ydawmecs
BOCMPOM3BOAAT NOIYYEHHbIE 3HAHUSA
N OCBOEHHbIE CNOCODbI AEATENbHOCTH
3. YacMu4Ho-NoucKoswlli -
yyacTtue aeten B

KONNEKTUBHOM NOUCKeE, peLleHne
NOCTaBNEeHHOM 3a4a4M COBMECTHO C
neaarorom

4. uccnedosamenscKuli -
camocToATeNbHasA TBOPYECKas
paboTa yyalimxcs.

MeTo/ibl, B OCHOBE KOTOPbIX NEXUT

dopma opraHunsauunm

€ATE/IbHOCTU YHALLUUNXCA 3aHATHUA.

1. GpoHManovHoIl -
ogHOoBpemeHHas paboTa co Bcemu
yyalmmmca

2. KO//€KMUBHbIU - OpraHn3auma
Npo61eMHO-NONCKOBOro NN
TBOPYECKOro B3aMMOLENCTBUA MEXKAY
BCEMU A,ETbMMU

3. UHOUBUOYA1bHO-
bpOHMasnbHBIU - YepenoBaHue
MHAMBUAYANbHBIX U GPOHTANbHbIX
dbopm paboTbl

4. epynnosol - opraHn3aums
paboTbl N0 ManbiM rpynnam (ot 2 go 7
YesioBeK)

5. Kos/aeKmueHo-2pynnosoli -
BbINO/IHEHME 334aHMUIA MaNbIMU
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npe3eHTauma pesynbTaToB
BbINO/IHEHMA 3a4aHUN U UX
0606LieHNe

6. 8 rnapax - opraHmsaums paboTbl
no napam

7. UHOUBUOYAsbHbIU -
WHAMBUAYANbHOE BbINOJIHEHWE

A m e A ATIaA AR nAa

OcHosbl EV3.

KombuHupoBaHHoOEe
3aHATHE,
npakTU4eckoe
3aHATHE,
copeBHOBaHME

MeToAbl, B OCHOBE KOTOPbIX NEXKUT

cnocob opraHmM3aLum 3aHATHA:

1. cnosecHblli (yCTHOE N3N0XKeEHME,
becena)

2. HaenAaoHbIl (NokKas
BMAEOMATEPMA/IOB, UNNHOCTPALLUNA,
HabnoaeHne, nokas (ncnonHeHune)
neparorom, paboTa no obpasuy n ap.)
3. npakmuyeckuli (TPEHWH,
nporpammupoBaHue B Cpese.

MeToAbl, B OCHOBE KOTOPbIX NEKUT

YPOBEHb AEeATENIbHOCTU AETEN:

1. 06vACHUMENbHO-
unAIOCMPAMueHslli - peTn
BOCMPUHUMAIOT U yCBaMBatoT
rotToByto MHOpPMaLMIO

2. penpooyKmueHsll - ydalmecs
BOCMPOM3BOAAT NONYYEHHbIE 3HAHUA
N OCBOEHHble CNocobbl AeATeNIbHOCTH
3. YacMUYHO-MouUcKosbll -
y4yacTue aeten B

KONINIEKTUBHOM MOWCKE,

MNamaATky,
UHCTPYKLMU,
CXEeMbl,
MY/IbTUMEAUNNHbIE
MmaTepuansl,
KOMMNbKOTEPHbIE
nporpammHble
cpeacTtea

KomnbtoTep,
MY/IbTUMEANNHbIN
NnpoeKTop,
KOHCTPYKTOpP
Mindstorms
Education EV3,
Arduino

Onpoc,
camocTonaTe/ibHas
pabota, urpa-
ncnbiTaHue,
KONI/IEKTUBHaA
pednekcus, oT3bis,
KO/INEKTUBHbIN
aHanu3 pabor,
camoaHanus
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pelleHne NocTaBAeHHOM 3a4a4m
COBMECTHO C negarorom

4. uccnedosamenscKuli -
CaMoCTOATE/IbHAs TBOpYECKas
paboTa yyaluxcs.

MeTozbl, B OCHOBE KOTOPbIX NE€XKUT

dopma opraHumsaumu

€ATEZIbHOCTU YYALLUNXCA 3aHATUA.

1. bpoHmManeHsIl -
ogHOBpemMeHHas paboTa co Bcemu
yyalmmmcs
2. KO//1eKMu8HbIli -opraHM3aums
Npo61eMHO-NOMCKOBOrO UK
TBOPYECKOro B3aMMoaencTeuns
MeXKay BCEMU AeTbMU

3. UHOUBUOYAsIbHO-

GpoHManbHbIG -

yepesoBaHKue
UHAMBUAYANbHbIX U
GPOHTaNbHbIX PopPM paboTbl
4. epynnoeoli - opraHM3auma
paboTbl N0 Manbim rpynnam (ot 2 ao 7
YesioBeK)
5. Kos1eKmueHo-2pynnosol
-BbINONIHEHWE 334aHUM
Ma/sibIMK Fpynnamu, nocaeaytowan
npeseHTaums pesynbTaToB
BbINO/IHEHMA 3a4aHUN U UX
0606LIeHne
6. 8 napax - opraHn3aumn

30




paboTbl No napam 7.
UHOUBUOYAbHbI

MHOMBMAYANbHOE BbINONIHEHUE

2an0aHUIA _nelleHue nnahnen

10

11

12

NporpammHbie

CTPYKTYpbI

ANTOPUTMbI ABUMKEHWNS

no 1MHU"

[INCKpeTHanA cuctema

yrnpaBaeHus

MponopuMoHanbHoe

yrnpaBneHue

ANrOpUTMbI U
nporpammol
NPOXOXAeHuA

npenaTcTBUM

KombunHupoBaHHoOe
3aHATHE,
npakTn4ecKkoe
3aHATHE,
CcopeBHOBaAHME

MeToAabl, B OCHOBE KOTOPbIX NEXUT

cnocob opraHu3aumm 3aHATUA:

1. cnosecHslli (ycTHoe
n3noxkeHue, becena)
BMAEOMATEPMA/IOB, UNNIOCTPALLUN,
HabntogeHne, Nokas (McnonHeHue)
negarorom, pabota no obpasuy u ap.)
2. npakmuyeckuli (TPEHWUHT,
nporpaMmmmpoBaHue B cpese.
MeToAbl, B OCHOBE KOTOPbIX JIEXKUT

YPOBEHb AEeATE/IbHOCTU AETEN:

1. 06vACHUMENbHO-
unAICMpPAMueHsll - feTn
BOCMPUHUMAIOT U yCBaMBatoT
rotoByto MHOpMaL MO

2. penpooyKmuegHsll - ydalmecs
BOCMPOU3BOAAT NONYYEHHbIE 3HAHUA
N OCBOEHHble cnocobbl AeATeNbHOCTH
3. YaCMUYHO-MOUCKO8LIU -
y4yacTue aeten B

KONIEKTUBHOM MOUCKeE, peLleHne
NMOCTaBN€HHOM 33434M COBMECTHO C
nesarorom

4. uccnedosamenbcKull -
CaMOCTOATE/IbHAA TBOPYECKas
paboTa yyawmxcs.

MNamaATky,
UHCTPYKLUMU,
CXEeMbl,
MY/IbTUMEAUNNHbIE
MmaTepuansl,
KOMMNbKOTEPHbIE
nporpammHble
cpeacTea

KomnbioTtep,
MY/IbTUMEANNHbIN
NPOEKTOop,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Onpoc,
camocToATeIbHaA
pabota, urpa-
ncnbiTaHue,
KONNEeKTUBHasA
pedneKkcus, oT3bIB,
KONI/IEKTUBHbIN
aHanu3 pabor,
CcamoaHanus
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MeToabl, B OCHOBE KOTOPbIX NE€XUT
dopma opraHusaumm
EATe/IbHOCTM YYaLUMXCA 3aHATUA:
1. (bpoHmManeHsIl -
ogHoBpemeHHas paboTa co Bcemu
yyawmmmcs
2. KO/1/1eKMUBHbIU - OpraHn3aumns
Npo61eMHO-NONCKOBOIo NN
TBOPYECKOro B3aMMOLENCTBUA MEXKAY
BCEMM AETbMMU
3. UHOUBUOYA1bHO-
thpoHManbHoIl - YepeaoBaHue
MHAMBMAYANbHbIX U PPOHTANbHbIX
dopm paboTbl
4. epynnoeol - opraHM3auma
paboTbl N0 Masbim rpynnam (ot 2 ao 7
yesioBeK)
5. KosnekmueHo-2pynnoeol -
BbINO/IHEHME 33ZaHMUA MabIMU
rpynnamu, nocneaytow,an
npeseHTauus pe3ynbTaToB
BbINO/IHEHMA 3a4aHUM U UX

0606LeHne
6. 8 Mapax - opraHM3auma paboTbl
no napam
7. uHOuBuUOyabHbI -
13 MpoeKTHas KombuHupoBaHHoe  |[MeToAbl, B OCHOBE KOTOPbIX NEKUT MNamATKn, KomnbroTtep, Onpoc, BbICTaBKa,
eATENbHOCTD 3aHATHE, cnocob opraHM3aunm 3aHATUA: MHCTPYKLUMN, MYyNbTUMELMUMHBIA  [CAMOCTOATEIbHAA
npakTnyeckoe 1. cnosecHblli (ycTHoe CXeMbl, npoeKTop, paborTa,
3aHATHE, n3noxeHue, beceaa.) MYNbTUMEOMUMHDBIE [KOHCTPYKTOP npeseHTauma
conerHNRAHUE 2 Ha2agdHRKIT (nokAaz nMATeNMAa Nkl Mindstarme TRONUECKUX NAAAOT
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BMAEOMATEPMAIOB, UNNHOCTPALLUNA,
HabntoaeHWe, NOKas (MCNonHeHue)
negarorom, pabota no obpasuy v ap.)
3. npaKkmuyeckul (TPEHUHT,
nporpammmnpoBaHue B Cpese.
MeToabl, B OCHOBE KOTOPbIX J1E€XUT

VPOBEHb AeATe/NbHOCTU AeTen:

1. 06bACHUMEIbHO-
uAACMPamueHsbIl - neTu
BOCMPUHMMALOT U YCBaMUBaOT
rotoByt MHOpPMaLMIO

2. pernpooyKkmusHsili - ydalipecs
BOCNPOM3BOAAT NOyYEHHbIE 3HAHMA
N OCBOEHHble CNOCOObI AeATeNbHOCTH
3. YacmMu4HO-NMouUcKosblli -
y4yacTue aeten B

KONNEeKTUBHOM MOWUCKe, peLleHne
NOCTaBNE€HHOM 3343a4M COBMECTHO C
negarorom

4. uccnedosamensbcKuli -
camocToATeNbHaA TBOPYECKas
paboTa yyalmxcs.

MeToAbl, B OCHOBE KOTOPbIX IEKMUT

dopma opraHusauunm

€ATEe/IbHOCTU YHaALLUNXCA 3aHATUA.

1. ¢poHManoHeoll -
oAHOBpeMeHHan paboTa co Bcemu
yyawmmmcs

2. Kosn/1eKmusHbli -
opraHusaums npobaemHo-
NOMCKOBOTO UK

KOMMbOTEPHbIE
nporpammHble
cpeAcTBa

Education EV3,
Arduino

nrpa-ucnbiTaHue,
KONNEKTUBHasA
pednekcus, oT3biB,
KOJINEKTUBHbIN
aHanu3 pabor,
camoaHanus
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TBOPYECKOro B3aMMOAeNCTBUA MeKAaY
BCEMW AETbMU

3. UHOUBUOYA1bHO-
thpoHManoHoIl - YepeaoBaHue
MHAMBUAYANbHbIX N PPOHTANbHbIX
dopm paboTbl

4. epynnosol - opraHu3aums
paboTbl N0 ManbiM rpynnam (ot 2 ao 7
4esIoBEK)

5. Kos/1eKmueHo-2pynnosol -
BbINO/IHEHME 33 aHUIA Ma/ibiMU
rpynnamu, nocaeaytouian
npe3eHTauma pesynbTaToB
BbINO/IHEHMA 3a4aHUI U UX
obobueHne

6. 8 N1apax - opraHmsauma paboTsbl
no napam

7. UHOUBUOYAbHbIU -

MHAWNBUAVAJZIbHOE BbINONHEHHNE
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Metoauueckoe obecneueHme nporpammbl

lMpuHyunel opeaHu3ayuU 3aHAMUU

OpraHusauyms paboTtel ¢ npogyktamum LEGO Education u Arduino 6a3umpyeTca Ha
NPUHLUMNE NPaKTUYeCKOoro obyyeHuma. Yualmeca cHavana o64yMblBatoT, a 3aTem
CO343al0T pa3IMyHble moaenu. Mpu 3TOM aKTUBMU3ALMNA YCBOEHMA y4ebHOro
mMmaTepuana gocturaetcsa 6aarogapsa TOMy, YTO MO3T U PYKU «paboTatoT BMecTe».
Mpw cbopKe moaeneit, yyawmecs He TO/IbKO BbICTYNAKOT B KAYECTBE HOHbIX
nccneposatenen n MHxXeHepos. OHUM eLLE 1M BOB/IEYEHbI B UTPOBYHO AEATENbHOCTb.
Urpaa c poboTOM, LLUKONBHUKK C NETKOCTbIO YCBAMBAIOT 3HAHWUA U3 eCTeCTBEHHbIX
HayK, TEXHONOMMKN, MaTEMATMKM, He BosACcb coBepLUaTb OWMOKM N NCNPABAATD UX.
Beab poboT He moxKeT 06MaeTb pebEHKa, caenaTb emy 3aMedyaHne nm
BbICTAaBUTb OLEHKY, HO MPW 3TOM OH NOCTOAHHO NOOYXKAAET X MbICIUTb U peLlaThb
BO3HMKaOLMEe NpobaeMbl.

®dopmebi nposedeHuA 3aHAMUU

MepBOHa4YanbHOE MCMNO/Ib30BAHNE KOHCTPYKTOPOB Jlero TpebyeT Hannyma
roToBbIX WAbBAOHOB: NPU OTCYTCTBMU Y MHOTUX AeTel NPaKTUYECKOro onbiTa
HeobxoAMM NepBbIi 3Tan 0byyYeHUs, Ha KOTOPOM NPOUCXOAUT 3HAKOMCTBO C
Pa3NIMYHbIMU BUAAMU COEAMHEHUS AeTaNlen, BbipabaTbiBaeTca yMmeHMe YntaTtb
YepTeXN N B3aUMOLENCTBOBATbL B KOMaHAeE.

B ganbHenwem, yyalmecs OTKAOHAOTCA OT MHCTPYKLUK, BKKOYAA

cobCcTBEHHYO PpaHTa3UnIo, KOTOpPas NO3BONSAET CO34aBaTb COBEPLUEHHO
HeBepoATHble Mogenu. HeaocTaTok 3HaHMIM A5 NPOU3BOACTBA

cobCcTBEHHON MOAENMN KOMMEHCUPYETCS BO3PaCTatoLLEe aKTUBHOCTbIO
Ntob03HaTENbHOCTM YYaLLEeroca, YTo BbIBOAUT 0Oy4YeHMe Ha HOBbIM
NPOAYKTUBHBIN YypoBeHb. OCHOBHbIE 3marisl pa3pabomku npoekma:

O603HaYeHne TeMbl NPOEKTA.

]

Llenb 1 3agaumn NnpeAcTaBASEMOrO NPOEKTa.

]

Pa3paboTka mexaHn3ma Ha OCHOBE KOHCTPYKTOopoB Jlero n Arduino.

]

CocTaBneHWe nporpammbl 4na paboTbl MexaHM3ma.



TecTMpoBaHMe moaenu, ycTpaHeHue aedeKToB U HEUCNPABHOCTEMN.
Mpw pa3paboTKe K OTNaAKe NPOEKTOB yyaluneca AenATca onbITOM APYr C
APYrom, 4To oYeHb 3PPEeKTUBHO BAMAET Ha Pa3BUTUE NO3HABATE/bHbIX,
TBOPYECKUX HaBbIKOB, @ TaKXe CaMOCTOATE/IbHOCTb LIKO/IbHUKOB.
TpagnuMoHHbIMK GopMamm NpoBeaeHUA 3aHATUIN ABNAIOTCA: beceaa, pacckas,
npobnemHoe nsnoxeHme matepuana. OcHoBHaa popma AeATeNbHOCTH
YYaLLMXCA — 3TO CAMOCTOATE/IbHAA MHTE/INIEKTYa IbHAA U NPaKTUYeCcKas
AeATEeNbHOCTb YYaLMXCS, B COMETaHMM C rPYnnoBoi, MHANBMUAYANbHOU GOpPMO
pPaboTbl WKOJ/IbHUKOB.

Ha Ka*KAoM 13 BblllenepeyYnceHHbIX 3TanoB yyalmeca Kak bbl « HaKNaablBatoT»
HOBbl€ 3HAHWUSA Ha Te, KOTOPbIMM OHU yXKe 061a4at0T, paclMpaAn, TAaKUM

o6pa30M, CBOW NMNO3HAHUA.

Ycnosua peanvsauumm nporpammbl

MartepuanbHo-TexHU4ecKkoe obecneueHue

llomeweHue.

NomeweHne ANA  NpoBeAeHUA 3aHATUM  goKeH ObiTb  A0CTaTOYHO
NPOCTOPHbIM, XOPOLWO MPOBETPUBAEMbIM, C XOPOWMM eCTeCTBEHHbIM W
MCKYCCTBEHHbIM oOcCBelleHem. CBeT AO0/KeH nagaTb Ha PyKU JeTen C NneBou
CTOPOHbI. CTONbI MOTYT ObITb PacCYMTaHbl Ha ABa Yen0OBeKa, HO AO0/KHbl ObITb
paccTaBfieHbl TaK, 4Tobbl et moran pabotaTb, He cTecHAAa Apyr Apyra, a
PYKOBOAUTENb MOT NOAOWNTU K KaXKA0My YYEHUKY, NPU 3TOM, He melas paboTaTtb
APYyromy yyaliemycs.

Memoouyeckuli ¢poHO.

Ona  ycnewHoro npoBeAeHWs  3aHATUM  HeobxoaMMO  MMeTb  BbICTABKY
nsgennii, Tabnmupl ¢ obpasuLamu, KypHaabl U KHUMU, MHCTPYKLMOHHbIE KapTbl,
WabnoHbl.

Mamepuasnbl U UHCMPYMEHM®bI.

KoHcTtpykTopbl JIETO, APAYWNHO KomnbroTepbl, NPOEKTOP, IKPaH.



O6opyaoBaHue (B pamkax peaepanbHOro npoeKkra «ycnex Kaxaporo pebéHka»
HauMOHaNbHOro npoekta «O6pas3oBaHMe» B YacTM peanumsauum B
HuxKeropogcko o06nactM meponpuATUIA MO  CO34aHMIO HOBbIX MecCT
AononHuTenbHoro obpasoBaHuA gertei)

. ba3oBbI poH6OTOTEXHMUYECKNI HAabOopP - 2 LWT.

. becnpoBoaHOM NyNbT ynpaBAeHusa — 2 Wr.

. Moaynb ana 6ecnpoBoAgHOro ynpaBaeHUa n NporpaMmMmmMpoBaHna — 2 LWT.
. Habop pacwwupeHumn tun 1 -2 wr.

. Habop pacwwmpeHun tmn 2 — 2 wr.

. CBeToAnoOAHaA maTtpuua ana pobota — 2 wr.

. ObpasoBaTeNbHbI POOOTOTEXHMYECKMIA KOMNAEKT TN 1 —4 wT.

. MnacTMkoBoe None ¢ KOMNAEKTOM COPEBHOBATE/NbHbIX 91EMEHTOB — 1 WIT.
9. PecypcHbI® Habop — 2 wr.

10. Obpa3oBaTe/sibHbIN POHOTOTEXHMYECKUI KOMMAAEKT TUN 2 — 4 WrT.
11. JaTtymKk ceeTta — 2 wWrT.

12. YnbTpa3ByKOBOWM AaTUYMK — 2 WIT.

13. K-u3nyyateno — 2 wr.

14. UK-patumKk — 2 wr.

15. Habop coeanHuTenbHbix Kabenen — 2 Wwr.

16. 3apAagHoe ycTpoMCcTBO — 2 LWT.
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CNMUCOK IMTEPATYPbI ANA NEAATOroB OguyuansHo-

0OKyMeHMarsbHble:

1. ®epgepanbHbiit 3aKoH OT 29.2012 Ne 273 «0O6 obpa3oBaHuM B Poccuiickom

depepaumn».

2. MNMopAfoK oOpraHM3aLmm 1 ocyLLLecTBNeHMA 06pa3oBaTeIbHOM AeATENIbHOCTM NO

A0NoNHUTENbHBIM 06Wweobpa3oBaTebHbIM NPOrpammamy, yTB. MPUKA3OM

MwuHnpocsewweHmna Poccumn o1 09.11.2018 Ne 196

3. KoHuenuus Pa3BUTUA  AONOAHUTENbHOro o6bpa3oBaHuA AeTen, YTB.

PacnopsxeHnem MpasutenbctBa PP o1 4 ceHTabpa 2014roaa Ne 1726-p

4, Mporpamma pa3BUTUA BOCNUTATE/IbHOM KOMMOHEHTbl, [Mucbmo MO PO
o1 13.05.2013 NeWP-352/09

5. Ctpaterua passutua BocnutaHua B Poccuiickon ®epepaunm Ha nepuog ao 2025

roga (yrsepxaeHa pacnopskeHnem [pasutensctea PO ot 29.05.2015 Ne 996-

p)

6. MocTaHoBNEHME [1aBHOrO rocyAapCTBEHHOIO CaHMTApHOro Bpaya PP ot 4 niona

2014 ropa Ne4l r. Mockea "O6 yrtBepxaeHun CanlnH 2.4.4.3172-14

"CaHuTapHO-3aNnAemMmnonormyeckne TpeboBaHMA K YCTPOMCTBY COAEPKAHUID U

opraHusaumm perkmMma paboTbl obpasoBaTenbHbIX opraHusaumm

AOMNONHUTENIbHOrO 06pa3oBaHMA AeTel.

7. YKa3 lpe3unaeHTta Poccuiickon depgepaunm ot 29.05.2017 r. Ne 240 «06

ob6bAaBneHnn B Poccuinickon ®epepauumn fecatnnetms AetTcrean.

KHueu:

1. Komaposa /1. T. «Ctpoum n3s LEGO» (mogenmpoBaHue N0rmyeckmnx

OTHOLLEHUN N 06BEKTOB peasibHOro MmMpa cpeacTtBamm KOHCTpyKTopa LEGO). —

M.; «JIMHKA — MPECC», 2001.

2. ®unmunnos C.A. PoboToTexHMKa ana aeten n poagutenen. — CMN6.: Hayka,

2013.319¢

3. PykoBoAacTBO NO NONb30BaHWUIO KOHCTpyKTOpom LEGO DACTA

«Bo306HOBNSIEMbIE UCTOYHUKM SHEPTUNY.



4. PyKkoBoACTBO NO NONb30BaHWUIO KOHCTpyKTOpom LEGO DACTA
«NHXeHepHasa mexaHMKa».

5. PyKoBoACTBO NO MO/b30BaHMIO KOHCTpyKTOpom LEGO DACTA «PaborTa.
JHeprua. MowHOCTbY.

6. PyKoBOACTBO NO N0Nb30BaHMIO KOHCTpYKTOpom LEGO DACTA elLAB.
UHTEPHET-PECYPCbI ANA AETEN

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

8. Katanor cantoB no pobOTOTEXHUKE - MNOME3HbIN, KAYeCTBEHHbIN W
Hanbonee noAHbLIN COOPHUK MHPOPMALUM O pPODBOTOTEXHUKE. [DNEKTPOHHbLIN

pecypc] — Pexum gocTtyna: , cBoboaHbil http://robotics.ru/.



http://russos.livejournal.com/817254.html
http://robotics.ru/

MpunoxkeHua 1 OueHoYHble maTepuanbi

Tect 1

1. Ona ob6bmeHa paHHbIMM mexagy EV3 6a0Kkom u  KomnbioTepom
ncnonb3yercs...

a) WiMAX b)

PCl nopt c) WI-

Fl

d) USB nopTt

2. BepHbim ABNAETCA YTBEPXKAECHME...

a) 6n0K EV3 umeet 5 BbixogHbIX 1 4 BXOAHbIX nopTa b)

610K EV3 nmeeT 5 BXOAHbIX U 4 BbIXOAHbIX NOpTa ¢) 610K

EV3 umeeT 4 BxoaHbIX U 4 BbIXOAHbIX NopTa d) 610K EV3

nmeet 3 BbIXOAHbIX U 3 BXOAHbIX NOPTA

3. Ycrtpoicrsom, nossonAwowMM poboTy onpeaenutb pacctosHue Ao
ob6beKTa u pearmpoBaTb Ha ABUXKEHUE, ABNAETCA...

a) YNnbTpa3ByKOBOM AaTUMK b)

JaTumnK 3BYyKa

c) daTuyumk useTa d)

[vpockon

4. CepBomoTop — 3TO...

a) yCTPOWCTBO ANA onpeaeneHma useta b)

YCTPOMCTBO ANA ABUKEHUS poboTa

C) YCTPOWMCTBO A5t MPOUTPbIBaHMA 3BYKa d)

YCTPOMCTBO A/1A XPAaHEHUA AaHHbIX

5. K ocHoBHbim Tunam getaneit LEGO MINDSTORMS oTtHOcATCA... 3)
LUecTepeHKn, 6onTbl, Wypynbl, 6ankm

b) 6anku, WTNPTbI, BTYAKN, PUKcaTOpPbI C)

6anKu, BTYNIKW, WYPYMbl, Faku
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d) wtnodThbl, Wypynbl, 60ATbI, NAACTUHDI

6. [Ana nogknwouyeHua aatumka K EV3 Ttpebyetrca noacoeguHuUtb OauH
KOHel, Kabena K AaTtumky, a Apyrou...

a) K oaHomy m3 BxogHbix (1,2,3,4) noptos EV3 b)

OCTaBWUTb CBOOOAHbLIM

C) K aKkymynatopy

d) K ogHOMy 13 BbiIxogHbIX (A, B, C, D) noptos EV3

7. [Ona noaknioueHua cepsomotopa K EV3 Tpebyerca nogcoegMHUTb 0aUH
KOHeL, Kabensa K cepsomoTopy, a APYroii...

a) K oaHomy m3 BbixogHbix (A, B, C, D) noptoB EV3 b) B

USB nopt EV3

c) K ogHomy 13 BXoAHbIX (1,2,3,4) nopTos EV3 d)

OCTaBUTb CBOBOAHBIM

8. bBnok «He3aBMCMMOe ynpaBieHue MOTOpamMu» ynpasaser... a)

ABYMsA CEPBOMOTOpPaAMM

b) oaHum cepsomoTopom

C) 04HMM CEPBOMOTOPOM M OAHUM AATYUKOM

9. Haubonbluee paccTtoaHUe, Ha KOTOPOM Y/IbTPA3BYKOBOI AaTYUK MOXKET
0bHapyXUTb 06bEKT...

a) 50 cm. b)

100cm.c) 3

M.

d) 250 cm.

10. Ona pBuxKeHuAa poboTa Bnepea ¢ UCNONb30BaHUEM ABYX CEPBOMOTOPOB

HY}KHO...

a) 3agaTb MONOXKUTENbHYIO MOLLHOCTb MOTOpa Ha 6noke «Pynesoe
yrnpaBaeHue»

b) 3apaTb OTPMUATENIbHYIO  MOLLHOCTbL MOTOpa Ha 6s0Ke «Pynesoe

yrnpaBaeHue»



C) 3a4aTb NONOXMUTENbHYIO MOLLHOCTb MOTOPA Ha 6/10Ke «BonbLO MOTOP»
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d) 3agaTtb oTpMUATENbHYIHO MOLLLHOCTb MOTOpPA Ha 610Ke «BoNbLION MOTOP»

11. Ona agBukeHua poboTa Ha3ag ¢ MCNONb3OBaHUEM ABYX CEPBOMOTOPOB

HYKHO...
a) 3apatb MO/NIOXUTENIbHYIO  MOLLHOCTb MOTOpa Ha 6noke «Pynesoe
ynpaBs/ieHue»
b) 3apaTb OTPMLATENbHYIO  MOLLHOCTb MOTOpa Ha 610ke «PyneBoe
ynpasneHue»

C) 3a4aTb NONOXKMUTENbHYIO MOLLHOCTb MOTOpPA Ha 6/10Ke «bonblwoit moTop» d)

3a4aTb OTPMLATE/IbHYIO MOLHOCTb MOTOPA Ha 610Ke «Boblo MOTOP»
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MpunoxxeHue 1 Tect 2

3agaHue Neol. HanuwwuTte nonHble Ha3BaHUA getaneit LEGO Mindstorms EV-3:

3apaHme Ne22. HanuwuTe nOAHblIe HA3BaHUA 3/IEKTPOHHbIX KomnoHeHToB LEGO
Mindstorms EV-3:

4
1
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3apaHue Ne3. NMepeuncante oCHOBHbIE NpaBuaa paboTbl B KabMHeTe pO6OTOTEXHUKM:

3apaHune Neo4,
Pacckaxute o noptax LEGO Mindstorms EV-3:
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