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MNOACHUTEJBbHASA 3AIITUCKA

JlonmomHuTebHAS 001I€00pa3oBaTebHas (00Iepa3BUBAOIIAs) MPOTpaMmMa
no pobotorexuuke u nporpammupoBannio «POBOTEXHUKA) BkitouaeT B
ceOsi u3yyeHUe psga HampaBJIeHUM B  00JacTH  KOHCTPYUPOBaHUA U
MOJICIIUPOBAHUS, POTPAMMHUPOBAHUS U PEIICHHS PA3TUIHBIX TEXHUUECKHUX 3a71a4.

[Iporpamma «PoOOTOTEXHUKA» HMeeT TeXHHYECKYI0 HANPaBJIEHHOCTD.
[Iporpamma paccumTaHa Ha 2 roja OOydYeHHS W JaeT 00bEeM TEXHHYECKUX U
€CTECTBEHHO-HAYYHBIX KOMIIETCHIIMM, KOTOPHIMH BIIOJIHE MOXKET OBJIAJIETh
COBPEMEHHBIN IIIKOJbHUK, OPUEHTUPOBAHHBIM HA HAYYHO-TEXHUYECKOE W/WUIU
TEXHOJIOTMYECKOE  HallpaBlieHWEe  JajibHeliiero  oOpa3oBaHus U cdepy
npodeccruonanbHoi  gesitenbHOocTH. [IporpamMma oOpueHTHUpOBaHa, B TMEPBYIO
ouepellb Ha pedAT, KeNalollMX OCHOBATEIbHO H3YyUUTh c(epy ITPUMEHEHUS
pOOOTHU3UPOBAHHBIX TEXHOJOTUH W  TOJIYYUTh TIPAKTUYCCKAE HABBIKA B
KOHCTPYUPOBAHUHU U MPOrPAMMHUPOBAHUU POOOTOTEXHUYECKUX YCTPOMCTB Ha 0ase
koHcTpykTOpoB LEGO 1 Arduino.

AKTYaJlbHOCTh MPOrpaMMbl O0YyCIIOBJIEHA T€M, YTO B HACTOSIIUNA MOMEHT
B Poccum pa3BuUBalOTCST HAHO-TEXHOJOTHUM, OJIEKTPOHUKA, MEXaHUKAa U
nporpaMMHpOBaHuE T.€. CO3peBaeT OjarojatHasi TMouyBa JJIsi  Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJOTUM U pOOOTOTEXHUKH. POOOTOTEXHHUECKHE YCTPOWCTBA
WHTEHCUBHO TMPOHUKAIOT MPAKTHUUYECKH BO BCE Cepbl IEATEILHOCTH YEJIOBEKa.
DT0 HOBBIM JTanm B pa3Butuu obmectBa. OQ4eBHIHO, 4YTO OH TpedyeT
CBOEBPEMEHHOTO OOpa30BaHus, OOEcTeunBaroniero 0a3y s €CTECTBEHHOTO U
OCMBICJICHHOTO HCIIOJB30BaHUS COOTBETCTBYIOIIUX YCTPOWCTB M TEXHOJIOTHUH,
npodecCHOHATILHON OpHUEHTAIU! u obecricucHUs HETPEPHIBHOTO
oOpazoBaTeabHOrO mpolecca. DakTUUYECKU TporpaMma Npu3BaHa pPEUIUTh JIBE
B3aMMOCBSI3aHHBIC 3aJauu: MPo¢eCCUOHANIbHAS OpUEHTAIUsI PEOST B TEXHUUYECKH
CIOXHOW cepe poOOTOTEXHHKM U (POPMUPOBAHUE AaJEKBATHOTO CrocoOa

MBIIIJICHUA.



Ilenarornyeckasi 1mejieco000Pa3HOCTh 3aKIIOYAETCS HE TOJBKO B Pa3BUTHH
TEXHUUYECKUX CIOCOOHOCTEH W BO3MOXHOCTEH CpEeICTBaMH KOHCTPYKTHBHO-
TEXHOJIOTMYECKOTO  TOJIX0/la, TapMOHM3AallMd  OTHONICHWH  peOeHKa U
OKpY)XKalIlero Mupa, HO W B Pa3BUTHH CO3HUJATCIBHBIX CIIOCOOHOCTEH,
YCTOHYMBOTO  TPOTHUBOCTOSHUSI ~ JIIOOBIM ~ HETaTUBHBIM  COIIMAIBHBIM U
COIMOTEXHUICCKUM ITPOSIBIICHUSM.

OTauvuTeTbHbIE 0COOEHHOCTH JAHHOM MPOrpaMMbl COCTOST B TOM, YTO B
e¢ OCHOBE JICXKHUT HJesl WCIOJb30BaHUS B OOyYEHHWH COOCTBEHHOW aKTHBHOCTH
yuaniuxcs. KoHIenmus J1aHHoi mporpaMMBbl - TEOPHUS Pa3BUBAIONIETO OOyUYCHUS B
KaHBE KPHUTHYECKOTO MBINIJICHUSA. B OCHOBE CO3HATETHLHOTO aKTa YYEHUS B
CHUCTEME pa3BUBAIONICTO OOYYCHHS JIGKUT CIOCOOHOCTh K TMPOAYKTHBHOMY
TBOPUYECKOMY BOOOpaXCHHIO W MBIIUICHUIO. bonee Toro, 6e3 BBICOKOTO YpPOBHS
pa3BUTHE 3TUX MPOLECCOB BOOOIIE HEBO3MOXKHO HHU YyCHEIIHOe OOydeHue, HU
camooOy4eHrne. VIMEGHHO OHHM OMPEJCNISAIOT Pa3BUTHE TBOPYECKOTO IMOTEHIIHAIA
YeoBeKa. [ 0OTOBHOCTh K TBOPYECTBY (hOPMHUPYETCS HA OCHOBE TaKUX KAa4eCTB Kak
BHUMaHHE W HaOIIOJaTEIbHOCTh, BOOOpa)keHWe U (aHTa3us, CMEJIOCTh U
HAXOJAYMBOCTh, YMEHHUE OPHEHTHUPOBATHCA B OKPY)KAIOIIEM MHpE, IPOU3BOJIbHAS
namsATh W Jp. Vcmonp3oBaHWE TPOTpaMMBI  TIO3BOJISIET  CTUMYJIMPOBATH
CIIOCOOHOCTh JETe K 00pa3HOMY M CBOOOJHOMY BOCHPHITHIO OKPYKAIOIIETO
mupa  (Jr0AcH, NPUPOABI, KYyJbTYpPHBIX IIEHHOCTEH), €ro aHaiuzy |

KOHCTPYKTUBHOMY CHUHTE3Y.

Anpecat mporpamMMbl

Bo3spacTt nereit, yuacTByIomux B peain3anuu rnporpammbl 8 -17 ner. Jletu 8-
13 seT - 3TO HaYaNO NMEPEXOAHOTO BO3PACTA, MOATOMY B 3TOT MEPUOJ HY>KHO OBITH
C peOEHKOM MaKCHMaJlbHO BHMMATEIbHBIM, OCTOPOKHBIM M TOJIEPAHTHBIM. JTO
y>K€ HE MaJIbIIIM, HO €Ille HE CTapiiue AeTH. Takoil BO3pacT 0ObEOUHSAET YacTH

XapakTepoB, MPUCYIIHE CTAPIIUM JAETSIM (MHTEIUIEKTYaJlbHOE Pa3BUTUE, HOPMBI



MOpaJIi, MPOTUBOPEUMBOCTD U T.I.) U MIAAIINM (HEMOCPEICTBEHHOCTh, HEYMEHHE
KOHILIEHTPUPOBAaTh BHMMaHWE U T.M.). JleTm Takoro Bo3pacTta Bcerga TOTOBBI
[IOMOYb, TAK KaK Yy HHMX pa3BUTO XKenaHue jauaepctBa. I[lostomy HeoOxomumo
pa3paboTarh CHUCTEMy MOTUBALMM W mooulpenuit. [Ipu HapylieHud mpaBuI
MOBEJCHUS, KaK MPaBWJIO, UAYT HA ATOT LAl OCO3HAHHO, 3Has, YTO MOXKHO, a 4TO
HeT. YacTo AeTu 3aXOTAT MOACIUTHCS CBOMMH CEKpPEeTaMu, JOBEPUTH KaKyO-THOO
uH(pOpMaIUIO, MONPOCUTh MOMOUIM. BpicaymaTe pebOeHKka, JaTh COBET OYEHb
Ba)KHO. Ba)kKHO BBIAEINTD JHMi€pa B KOJUIEKTUBE, CIUIOTUTH UX.

Jletn ctpeMAaTcs MOApa)kaTh CTapliUM W IpUMEpP IeJarora O4eHb BaXKEH.
JleTn aKTUBHO MPOSIBISIOT CaMOCTOSTEIBHOCTh, CTApPAIOTCS CTaTh KaK MOXHO
0osee He3aBUCMMBIMU. Bce 3Tu KadecTBa megaror JOJKEH pa3yMHO HCIOJIb30BAThH
B pabote ¢ nerbMu. Opranuzanus padoTsl kak ¢ npoaykramu LEGO Education Tak
u ¢ Arduino Oa3upyeTcs Ha NPUHLUIE MPAKTUYECKOro OOydeHHs. Yuyaumecs
CHauajga OOIyMBIBAIOT, a 3aTeéM CO3JalT pas3auyHble Mojaenu. Ilpu sTom
aKTUBU3AllUs YCBOCHUS y4eOHOrO0 Marepuaiia JOCTHraercs Oiarojaps TOMY, UTO
MO3r U PYKH «paboTaroT BMecTe». [lpu cOopke mojnenel, ydaunecss He TOJBKO
BBICTYIIAIOT B KayeCTBE IOHBIX HCCIIENOBaTeNe M HHKeHepoB. OHM eme u
BOBJICYEHBI B UTPOBYIO JI€ATENBbHOCTh. Urpas ¢ poO0OTOM, IIKOIBHUKHU C JIETKOCTHIO
yCBaMBAIOT 3HAHUSI U3 €CTECTBEHHBIX HAyK, TEXHOJIOTMH, MaTeMaTUKH, HE OO05Ch
COBEpIIIATh OIMMOKUA M UCTPABIATH MX. Beab poOOT HE MOXKET 00MAeTh PeOCHKA,
clelaTh €My 3aMEyaHuE€ WIM BBICTABUTHh OLEHKY, HO MPU 3TOM OH MOCTOSHHO
noOy’KJaeT UX MBICIUTD U pelIaTh BOSHUKAIOUINE TPOOIEMBI.

HMetu 14-17 jer, ydacTBYIOIIME B peaM3allMd IPOTPAMMBI, 3TO YXKe
noApocTku. Ha cMeHy KOHKPETHOMY MPUXOIUT JOTMYECKOE MBIIUIEHHE. ITO
NpPOSIBIISIETCS. B KPUTHIM3ME U TpeOOBaHMM Jl0Ka3aTeiabCcTB. [lOApOoCTOK Temeph
TATOTUTCSI KOHKPETHBIM, €r0 HAUYMHAIOT HHTEpPEecoBaTh (PUIOCO(CKUE BOIMPOCHI
(mpoOyemMbl TPOUCXOXKICHUS MuUpa, dYeloBeka). [IpoucXomuT OTKphITHE MHpa
NICUXUYECKOTO, BHUMaHUE MOJPOCTKA BIEpBBIE oOpamiaercs Ha Apyrux jui. s
MOJIPOCTKOB XapaKTEpPHO HOBOE OTHOUIEHWE K yuyeHHuto. [loapocTok ctpemurcs k

caM000pa30BaHUI0, IIPUYEM YAaCTO CTAHOBUTCS PAaBHOAYIIHBIM K oueHke. [lopoi



HAOJIOAEeTCsl PACXOXKJECHUE MEXAY HWHTEUIEKTYalbHBIMU BO3MOXKHOCTSIMU U
ycnexamMu B ydeOe: BO3MOXKHOCTH BBICOKHME, a Yycrexu Huskue. Pabotas co
CTapIIEKIIACCHUKAMH, MPOSBUBIIMMHA HHTEPEC K POOOTOTEXHUKE HE3aI0JIr0 [0
OKOHYAHHUSI IIKOJIbI, MPUXOJAUTCS OCOOCHHO OE€pPEKHO U TIIATETLHO OTHOCUTCS K UX
BPEMEHHU: CO3/1aBaTh HMHAMBUAYaJIbHbIC 3aJaHusl, OOJbIIEC BHUMAHUS YJEISATh
camocToATeNnbHON pabore. Ilpu paboTe UCHONB3YIOTCS pa3IuYHbIE IMPUEMBI
IPYNIIOBOM JESITENIBHOCTH B Pa3HOYPOBHEBBIX I'PYIax Uisi OOyUYEeHUs 3JIEMEHTaM
KOONEPALlMM, BHECEHUSI B  COOCTBEHHYIO  JICSITEIBHOCTH  CaMOOILICHKH,
B3aMMOOIICHKH, YMEHHE paboTaTh C TEXHUYECKOH JUTEpaTypoill M BBLAEIATH
IJIaBHOE.

YpoBeHb NpOrpamMmsbl , 00beM

[IporpaMmMa  paccuMTtana Ha  JBa  roja  oOydyeHus. Oobwas
IPOAODKUTEIBHOCTh OOyueHusi cocTaBisieT 296 wyaca, KOJMYECTBO 4YacoB B
KaKJI0M yueOHOM roay — 148.

JUisg ycremHoW peanu3aluy MNporpamMMbl I€JIECO00pa3HO  OO0bEIUHEHUE
JeTelt B yueOHbIe TPYMIbl YUCICHHOCTHIO OT 8 70 15 yenoBek. B yuebnyto rpynmy

MIPUHUMAIOTCS BCE XKearolye, 0e3 CrenraibHOro 0Toopa.

DopMBbI M METO/IbI OPraHU3aluN 00Pa30BaTeJIbHOIO Npouecca

Metoauka npeaycMaTpuBaeT MPOBEJACHUE 3aHATUM B pa3MyHbIX dopmax:
IPYNIOBOW, TAPHOW, MHINBU1YaJIbHOM.

IIporpamma mnepBoro roma oOOy4YeHHS TPEAyCMAaTpPUBA€T B OCHOBHOM
2pynnosvle U napHvle 3aHAmMusl, UEeIb KOTOPbIX MOMOYb PEOCHKY YBEPEHHO
YyBCTBOBATh C€0s B Pa3IUYHBIX BUIAX JeATeNbHOCTH. [Ipemmomaraercs, 4to B
TEYCHUE ABYX JIeT OOy4eHHs y naerei (QopMupyeTcss TOCTAaTOYHBIM YpPOBEHB
YMEHUM W HABBIKOB UTPOBOTO KOHCTpyHpoBaHusi. Ha s3ToM doHe yke BBIICHSIOTCS
0onee KOMIETEHTHBIC, BBHICOKO MOTHBHPOBAHHBIE M JaKe, MOXXHO CKa3aTh,

npo¢eCCUOHAIBHO OPUEHTUPOBAHHBIC JICTH.



Ha BTOpom roay o0y4eHMsi BO3MOXHO IHPOBEJIECHUE UHOUBUOYATLHBIX
3auamutl, 11eJIb KOTOPBIX - Pa3BUTHUE YHHUKAJIHLHOTO COYETAaHUS CIIOCOOHOCTEH,
YMEHHHM M HAaBBIKOB M Ja)K€ HAYAJIBHBIX MPOQPECCHOHANBHBIX (KOHCTPYKTOPCKHUX )
MIPEATIOYTCHUH.

B pamkax ydeOHOro miaHa KaxJoro roja o0co0O BBIJECIECHBI Yachl,
UCTIONIb3yeMbIe JUIsl pa3pabOTKU U TOJATOTOBKA POOOTOB K COPEBHOBAHUSIM,
y4acTUE B COPEBHOBAHUAX. JTH 4Yachbl YETKO HE PACHPENEICHBI MO BPEMEHH,
MOCKOJIBKY ~ 3aBUCAT OT Trpaduka  COpPEBHOBATENBHOTO  Mpolecca U
pPE3yNbTATUBHOCTH YYacTHsl KOMaH]l BOCOIUTAaHHUKOB.

®opMblI 00y4eHHUsI - OUHOE

PexuM 3aHATHH

[Ipn OIIpEAEICHUN pexuma 3aHATUN YYTEHBI CaHUTAPHO-
AMUAEMHUOJIOTHYECKHE  TpPeOOBaHHMS K  YUPEXKACHUSAM  JIONOJHUTEIBHOTO
oOpa3zoBanus nered. 3anatus Ha 1 u 2 romy oOydeHHs MHPOBOASATCS 2 pa3a B
Hejieno 1o 2 vaca, ¢ nepepsiBoM 10-15 mun (g rpynn gererd ot 8 mo 10 met
MPOJOJKUTEILHOCTh yueOHOTO yaca paBHa 30 muH, ang aereil crapme 10 jet
paBHa 45 muH (B cooTBeTcTBUU C «llocTaHOBIEHME [ TaBHOrO roCcy1apCTBEHHOTO
canutapHoro Bpaya P® ot 4 utona 2014 rona Ned1 r. Mocksa "O0 yTBepKaeHUH
CanlluH 2.4.4.3172-14 "CaHUTapHO-3MIUJIEMUOJOTMUYCKUE TpeOOBaHUA K
YCTPOMCTBY COAEpNKAHUIO W OpraHU3aldu pexuma pabdoTbl 00pa3oBaTENIbHBIX
OpraHu3aluid JOMOJHUTEIBHOrO oOpa3zoBaHusa Jerei». CTpyKTypa KaxKaoro

3aHATHUA 3aBUCUT OT KOHerTHOﬁ TCMBI U PCIIACMBIX B HEH 3aga4.

Lear nmporpammbl: (GopMuUpOBaHHE TBOPUYECKUX U HAYYHO-TEXHUYECKUX
KOMIIETEHIIMM OOydYaronuxcsi B HEPa3pbIBHOM E€IMHCTBE C BOCIHUTAaHUEM
KOMMYHUKATUBHBIX KA4e€CTB W IIEJICHANIPABICHHOCTH JUYHOCTH YEPE3 CUCTEMY
MPAaKTUKO-OPUCHTUPOBAHHBIX ~ TPYMNIOBBIX  3aHATHH W CaMOCTOSITEIbHOMU
NEATETLHOCTH OOYy4YaloIMXCA 10 CO3JaHUI0 POOOTOTEXHUYECKHX YCTPOWCTB,

peHIaromunXx IOCTAaBJICHHLBIC 3a/1a4H.

3agaum nporpamMmmabl

Oo0yuaromue:



b O6y‘{I/ITB IMCPBOHAYAJIbHBIM 3HaHUAM 0 KOHCTPYKINH

POOOTOTEXHUYECKUX YCTPOMCTB;

® [I0O3HAKOMHUTH YYAIIUXCA C NPUHIMIAMUA M METOJaMH pa3paboOTKH,
KOHCTPYUPOBAHUSL M MPOTPAMMHUPOBAHUS YIPABISEMbIX AJIEKTPOHHBIX YCTPOMCTB
Ha 0aze BerancnauTensHoi maatdopmel LEGO u Arduino.

® Dpa3BUTh HABBIKM  NPOrPAMMHUPOBAHHS B  COBPEMEHHOM  cpene
IPOrpaMMHUPOBAHUS YTIyOUTHh 3HAHUS, MIOBBICUTH MOTUBAIIMIO K OOYYEHHIO MTyTEM
NPAKTHUYECKOTO HHTETPUPOBAHHOTO NPHUMEHEHHUs 3HAHWM, TMOJYYCHHBIX B
pa3IMUHbBIX 00pa30BaTENIbHBIX 00JacTsIX (MaTemMaTuka, pusrka, UHPOpMaTHKA);

® Da3BUTH HHTEpEC K HayYHO-TEXHUYECKOMY, HMHXEHEPHO-
KOHCTPYKTOPCKOMY TBOPYECTBY, chopMHpOBaThH oOLIEeHayYHbIE u
TE€XHOJIOTMYECKUE HAaBBIKU KOHCTPYUPOBAaHUS U IPOEKTUPOBAHUS, pPa3BUTh
TBOPYECKUE CIIOCOOHOCTH YHAIIUXCS.

e OOyuuth mnpaBmiam 0e30MacHO pabOTHI.

Pa3BuBarwmue:
e CdopMupoBath U pa3BUTh KPEaTUBHOCTh, THOKOCTh U CAMOCTOSITEIIBHOCTh
MBIIIUICHUST HA OCHOBE WIPOBBIX OOpa3oBaTEIbHBIX W BOCHHTATEIIBHBIX

TEXHOJIOTHI;
e CdopmupoBaTh 1 pa3BUTh HABBIKYA TPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS,

L CO3I[aTB ONTUMAJIBHOC MOTHUBAILIMOHHOC IIPOCTPAHCTBO I JCTCKOI'O

TBOPYECTBA.
BocnuraresbHble:
e Pa3BUTh KOMMYHUKATUBHbBIEC HABBIKH;
e CdopmupoBaTh HaBBIKH KOJUICKTUBHOM PabOTHI;

e Bocnurath TOJICPAHTHOC MBIIIJICHUC.
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COAEPXKXAHHUE ITPOT'PAMMBI
IlepBbiii roa 00y4eHus

Tema 1 BBegenue B po0OOTOTEXHUKY

BBoanoe 3ansatne. OcHOBBI Oe30macHOi paboThl. MHCTpYKTaX MO TEXHUKE
6e3onacHoctu. [Ipumenenne poGOTOB B COBPEMEHHOM MUPE: OT AETCKHX UTPYIIIEK,
JI0 CEepbE3HBIX HAYYHBIX HCCIEAOBATENIbCKUX pa3paboToK. JleMoHcTparus
NEPEOBBIX TEXHOJOTHUECKHX pa3pabOTOK, TMpeAcTaBisieMblx B TOKHO Ha
MexayHaponHoi  BeICTaBKE  poOOTOB.  OCHOBHBIE  POOOTOTEXHUYECKHUE
COpPEBHOBAHUSI
Tema 2 IlepBuuHbIe cBeleHHs 0 podoTaX

Hctopust poOOTOTEXHUKH OT TIyOOKOW APEBHOCTH J10 Hammx aHed. Unes
co3manusi poOoToB. Uto Takoe poOoT. OrnpeneneHue MOHATUA «POOOTay.
Knaccudpukanus poOGOTOB 1O Ha3HaueHUI0. Buael CcoOBpeMEHHBIX pPOOOTOB.
3nakomctBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHBIE AJIEMEHTHI,
OCHOBHBIE MTPUEMBI COEAMHEHUSI U KOHCTpyHpoBaHusa. KoHcTpynpoBaHue nepBoro
pobora.

Tema 3 U3y4uenne cpeabl ynpaBJjieHUs U IPOrPaAMMHPOBAHUS

Bunel 1 HazHaueHune nporpaMmmHoro odecnedeHus. OCHOBBI paboThI B cpejie
nporpammupoBaHusi Lego u Arduino. M3ydeHue OJIOKOB: ABUXKEHUE, KIATh,
CEHCOpP, UMKJI M mepekntroyarenb. Co3MaHue NMPOCTEMIINX JUHENHBIX MTPOTPAMM:
JBH>KEHUE BIIEPE, Ha3a/l, MIOBOPOT HA 3aJJaHHBIN yToJl, IBU)KEHUE IO KPYTY.

Tema 4 KonucrpyupoBanue po6otoB Lego u Arduino.

CrocoObl Tepefaun JABWKCHHUS MPU KOHCTPYHUPOBAHMHM POOOTOB Ha Oaze
KOHCTpYKTOpoB Lego um Arduino. OCHOBBI NMPOEKTHUPOBAHUS U MOJCIUPOBAHUS
AJIEKTPOHHOTO yCTpoiicTBa Ha 6a3ze Lego m ApaynHo. MexaHnnueckasl mepenaya.
Ilepenatounoe otHowmeHue. Bomdok. Penykrop. TectupoBanue MOTOpOB U
JaTYMKOB. YrpaBieHue moropamu. CocTostHuE MOTOpPOB. BCTpOeHHBIN gaT4uk

000poToB. CHHXpPOHM3AIMS MOTOPOB. PeKUM UMITYJIbCHOW MOIYJISITUH.
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3epkanibHO€ Hamnpasienue. Jlatuuku. HacTpoiika MOTOpOB M maTyvkoB. Tum
JATYUKOB.
Tema S Co3nanue MHAMBUAYAJBHBIX U TPYNIIOBBIX IPOEKTOB

Pa3zpaboTka mpoekta Pacmipenenenue mo rpymmam. GopMynupoBKa 3aaadu
Ha pa3paboTky mipoekTa rpynne. OnucaHue Mojenel, pachnpeneieHue
00sI3aHHOCTEM B TIpynme Mo cOOpke, OTJIagKe, MPOTPAMMHUPOBAHUIO MOJIEIH.
Onucanue peiieHus B Buje OJMOK-cxeM, Wiu TekcToM. Co3IaHMI0 JIeWCTBYIONIEH
MOJEIN. YTOYHEHUE MapaMeTpoB NpoekTa. JlomogHeHue NpoeKTa CXeMaMu,
YCIOBHBIMU 4Y€pTEXaMH, OmnucareabHo 4YacThlo. (OOHOBIEHHME MapaMeTpoB
[IpencraBnenne mnpoekTa. Pa3zpaboTka mpe3eHTalMu JJisi 3allUThl [POEKTa.
[TyOnuyHas 3ammTa IpoeKTOB.
Tema 6 YuacTre B COpeBHOBAaHHUAX

N3yuenue MpaBUII COPEBHOBAHHMI Koncrpyuposanue pobora
[TporpammupoBanue poOota. COopka poboTa MO maMsATH Ha  Bpems.
[IponomxurensHocts cOopku: 30-60 wmunyT. IlpoBegeHue CcoOpeBHOBaHUS.
PaccmaTpuBaeM u wM3yyaeM KOHCTpyKUMIO poOota mnoOeaurtens. Heobxomumo
U3YYUTh KOHCTPYKIIUU, BBISIBUTH ILTIOCHI 1 MHHYCHI POOOTa.

IIpomexyrounass arrecrauusi. 3ader - BpINOJHEHHME KOMIUIEKCHOM

paboOTHI MO MPEAJIOKEHHON MOJIEIH.
Pabouass mporpamma

Bropoii roa o0y4enust

Tema 1 BBenenne
Broanoe 3ansitue. OcHOBBI 6€30MacCHOM PabOTHI
[ToBTOpEHNE OCHOBHBIX TPUHITUTIOB KOHCTPYUPOBAHUS U MOJISTUPOBAHHS POOOTOB,
Tema 2 Coopka po00TOB /Il NPOBEIEHUA IKCIIEPUMEHTOB

Texnonorus u ¢uszuka. COOpka M M3y4eHHE MOJENIe peajbHBIX MAIIIHH.
WN3yyenne  mammH,  OCHAIIEHHBIX  MOTOpOM.  M3yueHue  TPHUHITUIIOB
UCTIONIb30BaHUsl TJIACTMACCOBBIX JIOMACTe HJisi TMPOW3BOJCTBA, HAKOIUICHUA W
nepeIaur YHEPTUN BETPa,;

IIueBmaTnka
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COopka peanbHBIX MOJENEH U HCCIEAOBAHME HA HMX OCHOBE TEMBI
«ITneBmatuka». M3ydeHue CHIIOBBIX YCTAaHOBOK M MX KOMIIOHEHTOB. M3mepeHue
JaBJICHUS B Tackaiasix W Oapax. M3yyeHne KWHETHMYECKOW M MOTEHIMAILHOMN
HHEPTHUHU.

Bo306HOBNsIEMbIE HCTOYHUKH YHEPTHH

[Toyuenune HaBbIKOB cOOpku HacTosmux mojaenelr LEGO - Bo300HOBIsIEMBIX
WCTOYHUKOB dHEpruu. V3ydenwe TpUHIMIIOB MPOU3BOACTBA,  IEpelayw,
COXpaHeHus1, mpeodpazoBanus U noTpedieHus sHeprun. O0yueHue aeTed OCHOBaM
MPOECKTUPOBAHUS U COOPKHU MOJIETIEH.

Pa3paboTka rpymnnoBbIX U HHAUBUAYATbHBIX IPOEKTOB.

Pacnpenenenue no rpynmnam. @opMyInpoBKa 3a1a4d Ha pa3paboOTKy MPOEKTa
rpynne. Onucanue Mojenel, pacnpeaeneHue o0si3aHHOCTEN B rpylie no cOopke,
OTJIAJKEe, IPOrPaMMHUPOBAHUIO MOJeIH. OnucaHue peleHns B BUI€ OJOK-CXEM, WU
TekcToM. CO3JaHMIO JCHUCTBYIONIEHM MOJIENIH. YTOYHEHHE IMapaMeTpOB ITPOEKTA.
JlononHeHue MpOeKTa CXEMaMH, YCIOBHBIMM YEpPTEXaMH, ONUCATEIBHOM YacThIO.
Oo6HnoBneHue napametrpoB IlpeacraBnenue npoekra. PazpaboTka mpe3eHTaluu s
3auThl npoekTa. [lybnuynas 3ammra NpoeKToB
Tema 3 YuacTue B COpeBHOBAHUSIX

N3yuenue MIpaBUJI COPEBHOBAHMM Koncrpyuposanue poboTta
[IporpammupoBanue pobota. COopka poOoTa MO mNaMsATH Ha  BpeMms.
[IponomxkurensHocTh cOopku: 30-60 wmunyt. IlpoBeneHue copeBHOBaHMS.
PaccmaTpuBaeM u wu3yyaeM KOHCTpyKLUMIO poOota mnoOeaurtens. Heobxomumo
U3YYUTh KOHCTPYKLIMH, BBIIBUTH ILTIOCHI U MUHYCBI pOOOTA.

[TpomexyTouHas aTrectauus. 3a4er - TBopueckas paboTa mo coOCTBEHHBIM

9CKHM3aM C UCITIOJIb30BAHUEM PA3JIMYHBIX MAaTCPHUAJIOB.

O:xupaembie pe3yJibTaThl

OOyyaromuiicst MOJIyYHMT 3HAHUS O:

® HayKe M TEXHUKE KaK Croco0e palmoHaIbHO-ITPAKTUYECKOTO OCBOCHUS
OKPYXaIOIEro MUPA;

e poboTax, Kak 00 aBTOHOMHBIX MOJYJISIX, MPEAHA3HAYEHHBIX JIJIsl pELICHHS
12



CJIOKHBIX IMPAKTHUYCCKUX 3a/1a4,
¢ HMCTOPHH U IICPCIICKTUBAX PA3BUTHUA pO6OTOTeXHI/IKI/I;

® poOOTOTEXHUYECKUX IMIaTPopMax A 00pa30BaTEIbHBIX YUPEKACHUN, B

yactHocTu LEGO Education u Arduino.

L po6ocnopTe, KaK OJHOM U3 HaHpaBJIGHI/Iﬁ TCXHUYCCKUX BHUIOB CIIOPTA,

L (1)I/ISI/IIICCKI/IX, MATCMATHYCCKUX W JIOTUYCCKUX TCOPHUAX, ITOJOXKCHHBIX B

OCHOBY MPOEKTUPOBAHUS U YIIPABICHUS POOOTAMU;

¢ (punocockuX M KyIbTYPHBIX OCOOEHHOCTAX POOOTOTEXHUKH, KaK YacTU
00I11eY€eI0BEYECKOMN KYIbTYPHI;

oBJIajIeeT —

-KPUTUYECKUM, KOHCTPYKTUBUCTCKMM M  QITOPUTMUYECKUM  CTHUIISIMU
MBIILLUICHHUS,;

-TeXHUYECKHUMH KOMITETECHIIMSIMHU B c(hepe poOOTOTEXHHUKH, MOCTATOUHBIMH
JUISL IOJTyYEHUS BBICILIEr0 0Opa30BaHUsI [0 JaHHOMY HaIlPABJICHUIO;

-Ha0OpPOM KOMMYHHMKATUBHBIX KOMIETEHIMH, MO3BOJISIIOIIUX 0€3001€3HEHHO
BOUTHU U (DYHKIIMOHHUPOBATH 0€3 HAIIPSKEHUS B KOMaHIE, COOPaHHOM JIJIsl PEIICHUS
HEKOTOPOH TEXHUUECKOU MPOOIIEMBI;

pa3oBbeT (DAHTA3UIO, 3PUTEIBLHO-O0Pa3HYI0 MaMsATh, palMOHAIBHOE
BOCTIPUATHE ICHCTBUTEIHHOCTH;

HAYYHUTCS peuiaTh MPAKTHUECKHUE 3a7a4, UCTIONIb3Yys HAOOp TEXHUYECKUX H
UHTEJJICKTYaJIbHBIX YMEHUN Ha YPOBHE UX CBOOOJIHOTO UCMOIb30BaHUS;

npuodpeTeT YBAXXUTEILHOS OTHOIIICHUE K TPYAY KaK K 00s3aTeIbHOMY dTaITy
peanu3anuu 00 HHTEIICKTYIbHOW HJIEH.
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2. KOMILJIEKC OPTAHU3AIIMOHHO-NIEJATOT'MYECKUX YCJOBUI

Kanennapuwblii yueOHblii rpadguk

«PoOoToTexHnKa»
(mepBbIi roJx 00y4eHHs)

Ne HaunmeHnoBaHMe pa3iesioB u TeM KosnyecTBO 4acon
n/n Teoper. IIpakTnyecknx Bcero
I'pynn. | ITapabIx
1 Beenenue B po0OTOTEXHUKY 2 2 - 4
1.1 | BBogHoe 3ansiTue. OcHOBBI O€30MaCHOM 1 1 - 2
paboTHI
1.2 | OcHoBHBIE pOOOTOTEXHUYECKHE 1 1 - 2
COpPEBHOBAHUS
2 IlepBuuHbIe cBeAeHHs 0 po0oTaX 6 4 4 14
2.1 | Ucropus poboToTexHuku. Bus 2 - - 2
KOHCTPYKTOpPOB
2.2 | 3nakomumcs ¢ Habopom Lego Mindstorms u 2 2 2 6
Arduino. OCHOBHEBIE JIEMEHTBI, OCHOBHBIE
IPUEMBI COEIMHEHMSI U KOHCTPYUPOBAHMUS
2.3 | KoncrpyupoBanue nepBoro pooora 2 2 2 6
3 N3yuenne cpennbl ynpasJjeHus u 6 4 16 26
NPOrpaMMHUPOBaHUSA
3.1 | Buasl u Ha3HaA4YEHKUE TPOrPAMMHOTO 2 - - 2
obecrieyeHus
3.2 | OcHOBBI paOOTHI B cpejie MPOrpaMMHUPOBAHHUS 2 - 6 8
Lego u Arduino.
3.3 | Co3nmaHue mpoCTeHIINX JTMHEHHBIX TPOTPaMM 2 4 10 16
Ha Lego. Cpena mporpaMMHUpOBaHUs U1t
Apnyuno (IDE Arduino) u si3bix
nporpamMMmupoBanus Processing
4 KouncrpyupoBanue poodoros Lego n 6 10 12 28
Arduino.
4.1 | CnocoObl nepenayu ABMKEHUS MIPU 2 4 4 10
KOHCTPYHPOBaHUU poOOTOB Ha Oaze
KOHCTpyKTOpoB Lego n Arduino.
4.2 | TecrupoBaHHe MOTOPOB U JJATUNKOB 4 6 8 18
5 Co3nanue HHAUBUAYAJBHBIX U TPYNIIOBBIX 4 12 12 28
NPOEKTOB
5.1 | Pazpa6orka mpoekra 2 10 10 22
5.2 | Ipencranenne npoekta 2 2 2 6
6 YuacTHe B COpeBHOBAHHMAX 4 40 44
6.1 W3yuyenune npaBuil COpEBHOBAHUI 4 4 10
6.2 Koncrpyuposanue podora 18 18
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6.3 [TporpamMmmupoBanme podboTa 18 18
7 Hrorosoe 3ansTue. [IpomexyTounas 2 2 - 4
arrecrauus
Hroro 30 74 44 148
«PodoTOTEXHHKA»
(BTOpOI rog 00y4eHust)
Ne HaunmeHnoBaHme pa3iesioB u TeM KosnyecTBO 4acon
n/n Teoper. IIpakTHYecKkuXx Bcero
I'pynn. | ITapabIx
1 BBenenue 2 2 - 4
1.1 | BBogHoe 3ansiTue. OcHOBBI O€30MacHOM 1 1 - 2
paboThI
1.2 | IloBTOpEeHUE 1 1 - 2
2 CoOopka po00TOB /1151 IPOBEIEHUS 18 52 32 102
IKCIEPUMEHTOB
2.1 | Texnonorus u ¢pusuka 8 18 12 38
2.2 | ITneBmaTuka 2 14 8 24
2.3 | Bo3oOHOBNIsIeMble HCTOYHUKHU SHEPTUU 6 8 2 16
2.4 | Pa3paboTka rpynmnoBbIX U UHIUBUIYaTbHBIX 2 12 10 24
MIPOEKTOB
3 YuacTue B COPEBHOBAHUAX 4 34 38
3.1 W3yuyenue npaBuil COpEBHOBAHUM 6 10
3.2 | KoncrpyupoBanue pobora 14 14
3.3 | IIporpammupoBanue podoTa 14 10
4 Hrorosoe 3ansitue. [lpome:xxyrounas 2 2 - 4
arrecranus
Hroro 26 90 32 148

MarepuajbHO-TeXHHYECKOE 0OOecredeHne

YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBbI

Tomewenue.

[ToMeltienre st MPOBEICHUS 3aHATHI JJOJDKEH OBITh IOCTATOYHO MPOCTOPHBIM, XOPOIIIO
MIPOBETPUBAEMBIM, C XOPOIIIUM €CTECTBEHHBIM U MCKYCCTBEHHBIM OCBelleHueM. CBeT JOJIKEH
najaTh Ha PYKHU JIeTel C J1eBOH CTOpOHBI. CTOJIBI MOTYT OBITh PACCUMTAHBI HA JBA YETIOBEKA,
HO JIOJIKHBI OBITh PacCTaBJICHBI TaK, YTOOBI IETU MOIJIM padOTaTh, HE CTECHSS APYT Apyra, a

PYKOBOJUTENb MOT MOJAOWUTH K KaXJAOMY YYEHHUKY, TP 3TOM, HE Melas paboTaTh Ipyromy

ydaniemycs.
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Memoouueckuii gpono.
JIJ1s yCHEIIHOTO MPOBECHUS 3aHATHH HEOOXO0AMMO UMETh BBICTABKY MU3JICITHIA, TAOJIUIIBI
¢ oOpasiamu, )KypHabl ¥ KHUTH, HHCTPYKIIMOHHBIC KapThl, IIIA0JIOHBI.

Mamepuanvt u uncmpymenmeol.

Kounctpykropsl JIET'O, JIETO BEJIY, APZITYHUHO koMnbloTEpHI, IPOESKTOP, IKPAH.

®OPMbI ATTECTALIUMN.

[IpomexyTouHas aTTectanus npoBoauTcs cormacHo [lomoxennio o  Qopmax,
MEPUOANYHOCTH U TIOPSIIKE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, TPOMEXKYTOUHOM aTTecTaluu
oOyyaronuxcsi MyHHUIIMTIAIBHOTO OFOKETHOTO YUPEKICHUS TIONOJHUTEILHOTO 00pa3oBaHus
«llentpa BHEMIKOILHOM paboTh 1 pa3 B Teuenue yuebHoro roaa ¢ 10 mo 30 mas. Atrectarus
npoBoauTcs B (opme 3auera B BUJIC: MHHH-COPEBHOBAaHUM, 3amMThl MpoekTa. OHa
npeaycMaTpUBaeT TEOPETUUYECKYI0 U MPAKTUYECKYIO TIOJTOTOBKY OOydYaroluxcs B
COOTBETCTBUM C TpeOOBAaHUSAMHU JIOMOJHUTEIBLHON oOIlIepa3BuBaromieii mnporpamMmmbl. [lo
UTOraM aTTeCTalluu OIpECsSeTCd YPOBEHb OCBOCHHUSI MPOrpaMMbl (3ayeT/HE3adyeT) U B
KypHajl ydyeTa pabouero BpEMEHM I[eJarora JONOJIHUTEIBLHOTO OOpa30BaHUs 3aHOCATCS

pe3yIbTaThI MO KaXKJO0MY 3Tarry (rojy) o0ydeHus.

OLHEHOYHBIE MATEPHUAJIBI

Kpurepun onenku:
- KOHCTPYKITHS po0oTa;
- HalMCaHWe NPOrpaMMBl;
- KOMaHAHas pa0boTa; BHINIOJHEHUE 3aJJaHus MO NaHHOW kaTeropuu. Kaxapiii kpurepuid

OolleHMBaeTCs B 3 Oauia.

1-5 Gamma (MUHUMAIBHBIM YPOBEHB) - YacTasl MOMOIb YYUTEINS, HEMpOoUYHas
KOHCTPYKITUSI po00Ta, HECTAXKEHHAsI pab0Ta KOMaH/Ibl, HE BBIMIOJIHEHO 3a/IaHHE.
6-9 6aioB (CpeHUN YPOBEHB) - pelKasi MOMOIIb YIUTENsI, KOHCTPYKIUSIPOOOoTa ¢

HC3HAYUTCIIbHBIMH HCJOYCTAaMU, 3aJaHUC BBIIIOJIHCHO C OITMOKaMU.

10-12 6annoB (MakCUMabHBIA YPOBEHb) — KpEIKasi KOHCTPYKIIUS poOO0Ta, ClaKeHHas padoTa

KOMaH/JbI, 3aJlaHEC BBITTIOJIHCHO IIPABHUIILHO.
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1 roa o0yueHus

dopma aTTecTany Ha 2 TOAy OOy4YeHHSs - 3a4eT B BHUJIE 3alUTHI MPOEKTa IO
3alaHHOM TeMe (B paMKax KaXJoW Trpynmbl oOydaromuxcs). MuHuMagbHOe
KOJIMYECTBO 0AJUIOB TSI MOTydeHUs 3a4eTa — 6 OaJioB.

Kpurepuu onenku:

- KOHCTPYKIIHSI p0O0Ta U EPCIIEKTUBBI €r0 MACCOBOTO MTPUMEHEHUS;

- HalMCaHue MPOTPaMMBbI C UCTIOJIB30BAaHUEM PA3ITUYHBIX OJIOKOB;

- IEeMOHCTpanusi po00Ta, KPeaTUBHOCTh B BBIIIOJHEHUHM TBOPYECKHUX 3a/laHuUM,
MPE3ECHTALINS.

Kaxx b1l kputepuii olleHuBaeTcs B 3 6aa.

1-5 Ganna (MUHUMANBHBIA YpOBEHb) - 4YacTas MOMOIIb YYUTENs, HEMPOYHas
KOHCTPYKIMsI po0OOTa, HecHaKkeHHass paboTa KOMaHIbl, HE MOArOTOBJIEHA
Ipe3eHTaLS.

6-9 OamioB (cpenHUN YpPOBEHb) - pelKas MOMOIb YYWUTENs, KOHCTPYKLHS
po0oTa ¢ HE3HAUYUTEIHHBIMU HEIOUETAMHU.

10-12 GannoB (MakCUMalbHBIA YPOBEHB) — KpemKas KOHCTPYKIHS poOoTa,
claxeHHas paboTa KOMaH[IbI, IEMOHCTpAIUS U TMPE3CHTAIMs BBHIMOJIHEHA BCEMHU
y4aCTHUKAMU KOMaH/IbI.

TeopeTnueckas MOATOTOBKaX B paMKax MPOMEKYTOYHOW  AaTTeCTaIlH
OIIEHUBAETCS MO pe3yibraram tectupoBanus (I[Ipunoxenuel).

Texkymui KOHTPOJIb

OcBoeHue JTAHHOW JIOTIOJTHUTEIBHOMN o01eo0pazoBaTenbHOM
oOliepa3BUBAIOUIC  IPOrpaMMbl  CONPOBOXKAAECTCA  TEKYLIUM  KOHTPOJIEM
ycneBaeMOCTH. TeKylmuid KOHTPOJb YCIEBAEMOCTH OOYYaloOlUXCS - 3TO
CUCTeMaTU4yecKass NpoOBepKa oOpa3oBaTEeNbHBIX JOCTHXKCHUNA 00ydaroIuxcs,
IpOBOAUMAs NEAAroroM JOMOJIHUTEIBHOIO0 00pa30BaHMs B XOJI€ OCYUIECTBICHUS
o0pa3oBaTeNbHON  AESATENbHOCTH B COOTBETCTBUM  C  JIONOJIHUTEIHHOU

o011eo0pa3oBaTeabHON 00IIepa3BUBAIOIICH TPOTPAMMON.
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B pamkax Tekyliero KOHTPOJS IOCHE€ OKOHYAHUS KaXJAOro TMOJyTroAus
o0y4eHHs MPEeayCMOTPEHO MPEICTaBlIeHHe COOCTBEHHOIO MIPOEKTa, OLICHUBAEMOIO
0 CIEAYIOIIUM KPUTEPUSIM:

— KOHCTpPYKIIHS poboTa

— TIEPCIIEKTUBBI €I0 MACCOBOTO MPUMEHECHUS;

— HamMcaHue MpOoTrpaMMBbl;

— JIeMOHCTpaIus pobora

— HOBH3HA B BBINOJIHEHUH TBOPUECKUX 3aJaHUM
— TIpe3eHTaIus IPOCKTA.

Takke ypOBEHb OCBOCHHS MPOrPAMMBI KOHTPOJHMPYETCS C IOMOIIBIO
COPEBHOBAHMI, KOTOPBIE IPOBOJIATCS B TPYyIIIax, OLEHKA COPEBHOBAHUM MPOXOIUAT
0 CJIEAYIOIINM KPUTEPUSIM:

— KOHCTpPYKIIHS poboTa

— YpPOBEHb BBINOJHEHUS 3a/1aHusl (TTOJTHOCTHIO WU YaCTUYHO)

— BpeMsI BBIIIOJHEHUS 3a]aHuUs
CopeBHOBaHUS HA TOPOJCKOM, paflOHHOM U OOJIACTHOM YPOBHSIX OLICHHBAIOTCS 1O
KPUTEPUSIM TPOMUCAHHBIX B COOTBETCTBYIOIIMX TMOJOXKEHUSAX U pPErilaMeHTax

COpPEBHOBAHMM.
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METOIUYECKHUE MATEPHUAJIbBI

No Pa3nen niu tema DopMbl saHsTHIA [Tpuembl 1 METOABI OpraHU3aIuN JnaakTHuecKuit Texuuueckoe noczll)lfepz[h::nﬂ
- MIPOrPaAMMBI y4e0HO-BOCIUTATEIHHOTO MTpoIIecca Marepuan OCHAIEHUE 3aHATUI TOrOB
Beenenue B KoMmOuHupoBanHas, |MeToabl, B OCHOBE KOTOPBIX JIGKHUT ITamsaTkn, Kommnerotep, Ompoc,
6 Oecena, IeKIUU cHoco0 opraHu3alluy 3aHATHUS: MYJIbTUMEIUMHBIE |MYJIbTUMEAUNHBIN | CaMOCTOSTENbHAS
PODOTOTEXHUKY 1. cnosecnuiii (ycTHOE U3TOKEHUE,| MaTepUabl MIPOEKTOP, pabora,
Oecena) pe3eHTalus
2. HaensioHwlll (TTIOKA3 TBOPYECKHUX PadoT,
BHJIEOMATEPUATIOB, UTpa-UCIbITAaHUE,

WUTFOCTpAIUi, HaOJro1eHue,
M0Ka3 (UCIOJIHEHUE)
negarorom, pabora mo oopasiy
u ap.)
MeTo/ibl, B OCHOBE KOTOPBIX JICKHT
YDPOBEHD JICATCILHOCTH ACTCH:

1. obwacuumenvho-
UTLTIOCMPAMUBHDBILL - TETU
BOCIPUHUMAIOT U YCBaUBAIOT
rOTOBYIO MH(QOPMAIIIIO

2. penpooyKmuenbiil - ydaruecs
BOCIIPOU3BOJIAT ITOTYICHHBIE
3HAHUS U OCBOCHHEBIE CIIOCOOBI
JIEATEIBHOCTH

MeToJibl, B OCHOBE KOTOPBIX JICIKHUT
(opmMa opraHu3aIun IeITSIbHOCTH
YYAIIUXCs 3aHATHS:

1. @ppoumanvHolli -
OJIHOBpEMEHHasl paboTa co
BCEMH yUYalTUMUCS

KOJIJICKTHBHAs
pedekcusi, OT35IB,
KOJIJIEKTUBHBIM
aHanu3 pador,
caMoaHaln3
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UHOUBUOYATILHO-DPOHMATLHBLLL
- YepeIoBaHHe
WH/IMBUAYAITbHBIX U
(bpoHTATBHBIX (GOPM PAOOTHI
2pYynnoeotl - Opranu3anus
paboTHI 110 MAJILIM TpyIIaM (OT
2 110 7 4eoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33 JaHUH MaJIBIMU
TpyIIamMu, MOCISAYIOIIAs
MpPE3CeHTAIHsI Pe3yIbTaTOB
BBITTOJIHEHUS 3aJIaHUH U X
000011eHne

6 napax - opranuzanusi paboTbl
10 mapam

UHOUBUOYATILHBILLL -
WH/IMBUYyaJIbHOE BBIMIOJIHCHUE
3aJlaHuH, pelieHre npooiem

3HAKOMCTBO C

KOHCTPYKTOPOM

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MeTo1bl, B OCHOBE KOTOPBIX JICKHUT

Cc1r1oco0 OpraHu3alvy 3aHATUS:

1.

2.

cnosechblil (YyCTHOE M3JI0KEHUE,
Oecena)

Ha2nsaousil (MoKa3
BUJICOMATEPHAIIOB,
WJUTIOCTpAIiii, HaOJItoIeHue,
MoKa3 (MCTIOTHEHNE)
negarorom, pabora mo oopasiry
U 1p.)

npakmuyeckuii (TPEHUHT,
cOOpKa MoJIeNel o cxemaw,
WHCTPYKIHUSIM.

MCTOJII)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb IEATEIBHOCTU ACTEH:

ITamsaTkw,
UHCTPYKIUH,
CXEMBI,
MYJIbTUMEAUINHBIE
MaTepuabl

Kommbrotep,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc, ,
CaMOCTOSTEIbHAs
paboTa, , urpa-
UCIIbITAaHHE,
KOJUICKTUBHAS
peduiekcusi, OT3bIB,
KOJIIEKTUBHBIN
aHanu3 pabor,
caMoaHaJIu3
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00BACHUMENbHO-
UTLIIOCMPAMUGHBII - TETU
BOCIPUHUMAIOT U YCBaUBAIOT
TOTOBYIO HH(OPMAITIIO
PenpoOyKmusHbulll - ydalmuecs
BOCIIPOU3BOJIAT MOJTYyYCHHBIC
3HAHUS U OCBOCHHBIE CLIOCOObI
NS TeNbHOCTH
YACMUYHO-NOUCKOBBILLL -
y4acTue JeTel B
KOJUIGKTUBHOM TIOHCKE,
penieHue MOCTaBICHHOM 3a1a4ui
COBMECTHO C MearoromMm
uccne0o8amenbCKull -
caMoCTOsITeNIbHasi TBOpUECKas
paboTa yJamuxcsi.

MeTobl, B OCHOBE KOTODBIX JICKHUT

¢dopMa opra"su3anuu IeaTeIbHOCTH

ydyammuxcs 3aHATHA .

I.

@dpoumanvHwlli -
OJTHOBpeMeHHas paboTa co
BCEMH YJaIIAMUCS
KOMIEeKMUGHbIU - OpraHu3anus
MpoOJIEMHO-TIOUCKOBOTO HIIH
TBOPYECKOTO B3aUMOJICHCTBUS
MEXTy BCEMH JIETbMHU
UHOUBUOYATILHO-PPOHMANLHBLL
- yepeZ0BaHue
WHIVBUIYATbHBIX U
(bpoHTaNnbHBIX (POpM pabOTHI
2pYnnoeoti - OpraHu3anus
paboThI MO MajIbIM rpymnmnam (ot
2 110 7 4enoBeK)
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KOJLIeKMUBHO-2PYNNOBO -
BBITIOJTHCHUE 3a/IaHUH MaJTbIMU
rpyIIamMu, MOCIeIYIOIas
MIpe3eHTAIHSI Pe3YJIbTaTOB
BBITTOJIHEHUS 3a/IaHUI U X
00001meHue

6 napax - opranuzanus padoTbl
0 mapam

UHOUBUOYATILHBILLL -
WHIMBUIYAITBHOE BBITOJTHCHHE
3aJJaHHid, peleHue mpooieM

KonctpynpoBanue

Komb6unupoBannoe
3aHSTHE,
MPaKTUYECKOE
3aHSTHE,
COpEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JTCKUT

c1rtoco0 opraHu3alvuy 3aHATUS:

1.

2.

cnosechwiil (YCTHOE H3JI0KEHUE,
Oecena)

Hazns0HbI (TTOKA3
BUJICOMATEPHAIIOB,
WILTFOCTPAINiA, HaOII0AeHHE,
M0Ka3 (MCIOJIHEHHE)
negarorom, pabora mo oopasiry
u ap.)

npakmuyeckuti (TPEHUHT,
cOOpKa MoJIeNel o cxemaw,
WHCTPYKIIHSIM.

MCTO}II)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb JI€ATEILHOCTH ACTEH:

1.

00BACHUMENbHO-
UTLTFOCMPAMUBHDBLI - IETH
BOCIPUHUMAIOT H YCBAHBAIOT
TOTOBYIO HH(OPMAITHIO
PEnpoOYKMuGHblLiL - yIarnecs
BOCIIPOU3BO/IAT MOJTYYCHHBIE
3HAHUS U OCBOEHHBIE CIIOCOOBI

ITamsaTKw,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEIUITHBIE
MaTepUaIIbl

Kommbrotep,
MYJIbTUMEIUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc, BbICTaBKa,
CaMOCTOSITeNIbHAS
pabora,
pe3eHTalus
TBOPYECKUX padoT,
UTpa-uCIbITaHKE,
3cce,
KOJUIEKTUBHAS
pednekcusi, OT3bIB,
KOJUICKTUBHBIN
aHaiu3 pador,
camoaHaIn3
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JIEeITEIbHOCTU
YACMUYHO-NOUCKOBDIIL -
ydacTue JeTei B
KOJIJIEKTUBHOM IIOHMCKE,
pelieHue MOCTaBJICHHOM 3a1auu
COBMECTHO C II€1arorom
Uccne008amenbCKull -
CaMOCTOSITeTIbHAsI TBOPUECKAS
paboTa yJamuxcsi.

MCTOIH)I, B OCHOBEC KOTOPbIX JICKHUT

d)ODMa OopraHu3aniuy ACATCIbHOCTHU

YUaluxcs 3aHATHA.

1.

GppoumanvHulll -
OJIHOBpEMEHHas paboTa co
BCEMHU YYallUMUCS
KOJLIeKMUGHbILL - OPTAaHU3ALINS
MPOOIEMHO-TIOMCKOBOTO HITH
TBOPYECKOT'O B3AUMOAECHCTBHS
MEX]y BCEMH JIeTbMU
UHOUBUOYATILHO-DPOHMATILHBLLL
- yepeloBaHHe
WHIUBUTYTGHBIX H
¢bpoHTaTBHBIX (hOpM paboTHI
2PYNnosou - OpraHu3anus
paboThI IO MabIM Ipynnam (0T
2 1o 7 4enoBek)
KOJLIEKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33JaHUH MaJIBIMH
rpymnIamMu, mociaeayromas
MIPE3CHTAIHSI Pe3yTbTaTOB
BBITIOTHEHUS 33IaHUI U X
00o01IeHne

6 napax - opraHn3anus padoTsl
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10 Tapam
UHOUBUOYATILHBLUL -
HHIUBUIYaTbHOE BBITIOTTHEHHE
3aJJaHMii, pereHne npooieM

Mexannueckas

nepenayda

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MGTOI[LI, B OCHOBEC KOTOPbBIX JICKUT

c1oco0 OopraHm3aly 3aHATHA.

1.

cnogechblil (YCTHOE U3JI0KEHHE,
Oecena) Haensouwi (TOKa3
BH/ICOMATEPHAJIOB,
WJLTIOCTpAIii, HaOJroIeHHE,
M0Ka3 (UCIOJIHEHUE)
negarorom, pabora mo oopasiy
¥ JIp.)

npaxkmuyeckuii (TPCHUHT,
cOOpKa MoJIeNe o cxemaw,
WHCTPYKIIHSIM.

MCTOI[I)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb JI€TEILHOCTH ACTEH:

I.

00BACHUMENbHO-
UTLTIOCMPAMUGHbIIL - IETH
BOCIIPUHUMAIOT ¥ YCBAUBAIOT
TOTOBYIO HH(OPMAITHIO
PpenpooyKmMueHbIl - yIalIuecs
BOCIIPOM3BOJIAT NOJTy4EHHBIE
3HAHHUSA ¥ OCBOECHHEIE CITOCOOBI
JeSITeIbHOCTHU
YACMUYHO-NOUCKOBBIIL -
ydacTHe eTel B
KOJUIEKTHBHOM ITOHCKE,
pelieHue MocTaBIeHHOM 3a1auu
COBMECTHO C II€JJaroromM
uccne008amenbCKull -
CaMOCTOSITENIbHASI TBOPUYECKAsI

ITamsaTKH,
UHCTPYKIIUH,
CXEMBEI,
MYJIbTUMEIUITHBIE
MaTepUalIbl

Kommbrotep,
MYJIbTUMEAUHHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
camMoCTOsITeTIbHAs
pabota, urpa-
UCIIbITAHUE,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHajau3 pador,
camMoaHau3
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paboTa yJamuxcsi.

MGTOI[LI, B OCHOBE€ KOTOPBIX JICKUT

(bODMa opram3aniuy ACATCIbHOCTHU

yYUyaluxcs 3aHATHUA.

1.

GppoumanvHolll -
OJTHOBpEeMeHHas paboTa co
BCEMH yYaIIUMHCS
KOJLIeKMUGHbIL - OPTaHU3AIHS
MPOOJIEMHO-TIOUCKOBOTO HITH
TBOPYECKOTO B3AUMOJACHCTBUS
MEX]y BCEMH JICTbMU
UHOUBUOYATILHO-DPOHMANLHBIL
- YepeI0BaHUe
WH/IMBUAYATbHBIX U
¢bpoHTanBHBIX (HOpM paboTHI
2pynnoeotl - Opranu3anus
pabOoTHI O MaJIBIM rpymmam (0T
2 110 7 4eIoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBHITIOJTHEHHE 3aJJaHUI MaJIbIMU
TpYIIaMH, TOCIIEAYOMast
MIpe3eHTAaIHsl pe3yJIbTaTOB
BBITIOJTHEHUS 33/ IaHUN U MX
00001eHne

8 napax - opranu3aius padoTsl
o mapam

UHOUBUOYATILHBLUL -
WHJMBUAYAIBHOE BBIIOJHEHUE
3a/IaHu, pelIeHue mpooIemM

CopeBHOBaHUS 1O

PoGororexHuke

IIpakTrnueckoe
3aHATHE,
COpPEBHOBAHHE

MCTO}II)I, B OCHOBE KOTOPBIX JICKHUT

CII0c00 OopraHu3alvy 3aHATHUA.

1.

cnosecuwiil (YyCTHOE H3JI0KEHHE,
Oecena, Hacnsionwll (TIOKA3

ITamsaTkwu,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEAUNHbBIC

Kommnsrotep,
MYJIbTUMEIUNHBIN
MPOEKTOP,
KOHCTPYKTOP

Ormpoc,
CaMOCTOSITeTIbHAS
pabora, urpa-
UCTIBITAHNE,
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2.

BUJICOMATEPHAJIOB,
WJLTIOCTpAIii, HaOIroIeHuE,
MoKa3 (MCTOJHEHNE)
rearorom, pabora mo oopasiy
U ap.)

npaxmuyeckuti (TPSHUHT,
MPOrpaMMHUPOBAHKE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JICKHUT

YPOBEHD JIEATECIbHOCTH ICTCH:

1.

PenpoOyKmusHbulll - ydaliuecs
BOCIIPOU3BOJAT IMOJYUCHHBIC
3HaHUS U OCBOEHHBIE CIIOCOOBI
JeSITEIbHOCTH
YaACMUYHO-NOUCKOBbIIL -
y4acTue JeTei B
KOJIJICKTUBHOM ITOHUCKE,
penieHue OCTaBICHHOM 3a/1a4u
COBMECTHO C II€JaroromMm
uccne0o08amenbCeKuli -
CaMOCTOSITENIbHAsI TBOpPUYECKAs
paboTa yJamuxcsi.

MeToibl, B OCHOBE KOTOPBIX JICKUT

¢dopMa opra"suzanuu AeaTeIbHOCTH

yY4yamuxcs 3aHATHA .

I.

@dpoumanvHulli -
OJTHOBpEMEHHast paboTa co
BCEMH yUaITAMHCS
KOJUIeKMUGHbILL - OPTaHU3aLNS
PpoOIEMHO-TIONCKOBOTO HIIH
TBOPYECKOTO B3aUMOJICHCTBHS
MEKTy BCEMH JCTbMU
UHOUBUOYATILHO-PPOHMANLHBLL
- YepeIoBaHUE

MaTepHaIbl,
KOMITBIOTEpPHBIC
IpOrpamMMHBIC
cpencTaa

Tlonsa nus
COPEBHOBAHMI

Mindstorms
Education EV3,
Arduino

KOJUIEKTUBHAs
pedrekcusi, OT35IB,
KOJIJICKTHUBHBIN
aHaym3 pador,
caMoaHaJIn3
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WH/IUBUYATbHBIX U
(bpoHTAIBHBIX (GOPM PAOOTHI
2PYNnosoti - OpraHnu3anus
paboTHI 110 MAJIBIM TpyIITaM (OT
2 110 7 4eNoBeK)
KOJLIEKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33JaHUH MaJIBIMU
TpyIIamMu, MOCIeAYIOIas
MIpe3eHTAIHSI Pe3YJIbTaTOB
BBITTOJIHEHUS 3aJIaHUH U HX
000011eHNEe

6 napax - opranuzanusi paboTsl
T0 Imapam

UHOUBUOYATILHBILLL -
WHIVBUIYAITBHOE BBITOJTHCHHUE
3aJJaHMid, peleHue mpooieM

AmnmnapatHoe

oOecrieueHue

KomOunupoBannoe
3aHsTHE,
MIPaKTUYECKOE
3aHsTHE,
COpPEBHOBAHUE

MCTOI[I)I, B OCHOBC KOTOPLIX JCKUT

CII0c00 OpraHu3anu 3aHATHA.

I.

2.

cnosecHblil (YCTHOE U3JI0KEHUE,
Oecena)

Hazcna0HbIl (TTI0KA3
BHUJICOMATEPUATIOB,
WJUTFOCTpAIuii, HaOJoIeHue,
MoKa3 (UCTIOJTHEHHE)
rearorom, pabora mo oopasiy
u ap.)

npakmuyeckuii (TPEHUHT,
MPOrpaMMHUPOBAHKE B CPEJIC.

MCTOJII)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb JI€TEILHOCTH ACTEH:

1.

00BACHUMENbHO-
UTLTFOCMPAMUBHDBLI - IETH
BOCIPUHUMAIOT U YCBAaUBAIOT

ITamsaTkH,
WHCTPYKIHUH,
CXEMBI,
MYJIbTUMEAUINHBIE
MaTepHalbl,
KOMITBIOTEPHBIE
IIPOrPaMMHBIE
CpeacTBa

Kommbrotep,
MYJIbTUMEIUMHBINA
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc,
CaMOCTOSITETIbHAS
pabora, urpa-
UCTIBITAHUE,
KOJUIEKTUBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHanu3 pabor,
caMoaHaJm3
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rOTOBYIO HH(OpMAITHIO
PpenpooyKmueHbIl - y4aliuecs
BOCITPOM3BOIAT MOJTYYCHHBIC
3HAHUS U OCBOCHHBIE CIIOCOOBI
IEeITEIbHOCTU
YACMUYHO-NOUCKOBBIIL -
ydacTue JeTei B
KOJIJIEKTUBHOM IIOUCKE,
pelieHue MOCTaBICHHOM 3a1auu
COBMECTHO C I1€1arorom
UCcne008amenbCKull -
CaMOCTOSITeTIbHAsI TBOPUCCKAS
paboTa yJamuxcs.

MCTOIH)I, B OCHOBEC KOTOPbIX JICKHUT

d)ODMa OopraHu3aniuy ACATCIbHOCTHU

YUHaliuxcs 3aHATHUA.

1.

GppoumanvHolll -
OJIHOBpEMEHHas paboTa co
BCEMHU YYaIIUMHUCS
KOJLIeKMUGHbIL - OPTaHU3AIHS
POOJIEMHO-TIOUCKOBOTO MITH
TBOPYECKOT'O B3AUMOAECHCTBHS
MEX/1y BCEMH JI€TbMU
UHOUBUOYATILHO-DPOHMATILHBLLL
- yepeloBaHHe
WHUBUIYATGHBIX H
¢bpoHTaTBHBIX (hOpM pabOTHI
2PYNNnosou - OpraHu3alus
paboTHhI MO MaJIBIM rpymmnam (0T
2 1o 7 yenoBek)
KOJLIeKMUBHO-2PYNNOGOU -
BBITIOJTHCHHE 33JTAHUI MaJIbIMH
TpynnamMu, MOoCIeayomas
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MPE3CHTAIHSI PE3yJIbTaTOB
BBITTOJIHEHUS 33JJaHUN ¥ X
000011eHHE

6 napax - opranuzanus padboTbl
0 mapam

UHOUBUOYATILHBILLL -
WHBUIYAIBHOE BBITOJTHCHHUE
3aJJaHHi, pereHue mpooieM

OcuoBel EV3.

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COPEBHOBAHUE

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

c11oco0 OopraHm3aly 3aHATHA.

1.

2.

cnosechwiil (YCTHOE H3JI0KEHUE,
Oecena)

Haznsa0HbI (TTOKA3
BUJICOMATEPHAIIOB,
WJLTIOCTpAIii, HaOJIr0IeHuE,
M10Ka3 (UCIOJIHEHUE)
negarorom, pabora mo odpasiry
u ap.)

npakmuyeckuti (TPEHUHT,
IPOrpaMMHPOBAHUE B CpeJIe.

MCTOI[I)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb JI€ATEILHOCTH ACTEH:

I.

00BACHUMENbHO-
UTLTIOCMPAMUGHbIIL - IETH
BOCITPUHUMAIOT ¥ YCBAUBAIOT
TOTOBYIO HH(OPMAITHIO
penpooyKmueHbll - yIalIuecst
BOCIIPOU3BOJIAT MOJTYYEHHBIE
3HAHHUSA ¥ OCBOECHHEIE CITOCOOBI
JIeSITETLHOCTH
YACMUYHO-NOUCKOBBIU -
y4acTue JeTel B
KOJUIEKTHBHOM IIOMCKE,

ITamsaTKw,
WHCTPYKIIUH,
CXEMBEI,
MYJIbTUMEIUIHBIE
MaTepUaIbl,
KOMIIBIOTEPHBIC
MPOTrpaMMHbIE
CpeacTBa

Kommnerotep,
MYJIbTUMEIUNHBIA
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
caMoCTOsITeTIbHAS
pabora, urpa-
UCTIBITAHUE,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHajau3 pador,
caMoaHaJIu3
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pelIeHre TOCTABICHHOM 3a1a4n
COBMECTHO C II€aroromM
4.  uccredosamenvCkuii -
CaMOCTOSITEIbHAsI TBOPUECKAs
paboTa yJamuxcsi.
MeTo/1bl, B OCHOBE KOTOPBIX JIEKHUT

(bopma oprasusanuy AeITENbHOCTU

ydyalmuxcs 3aHATHA .

1.

@pornmanvHolll -
OJIHOBpeMeHHas paboTa co
BCEMH yYaIlUMHCS
KOMNEeKMUBHbIU -
opranusanus npoodaeMHo-
MTOMCKOBOTO WJIH
TBOPYECKOTO
B3aNMO/JICHCTBUS MEXKTY
BCEMH JIETHbMHU
UHOUBUOYATILHO-
@ppoumanvuwlil -
yepeioBaHue
WH/IMBUYAIBHBIX
(bpoHTaNBHBIX (HOPM
paboTsl

2pYynnoeoti - OpraHu3anus
paboThI 110 MaJIBIM IpyTIIaM
(ot 2 10 7 yenoBek)
KOJIIeKMUBHO-2PYNNOGOU -
BEITTIOTHEHHE 3aJaHII
MaJIbIMU TPYIIIaMH,
MOCTIeIyoIIast MPe3eHTaIHS]
Pe3yIbTaTOB BBHIIOJIHEHUS
3aaHui 1 UX 0000IIeHNe
6 napax - OpraHu3aIxs
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paboTHI Mo mapam

7.  uHOUBUOYANLHBIU -

WHIMBHIYaJIBHOE
BBITTIOJTHEHHUE 3aJJaHUH,
perieHue mpooeM

10

11

12

[Iporpammusle

CTPYKTYpBI

AJ'IFOpI/ITMBI JABUKCHUA

110 JIMHHUHN

HI/ICerTHa}I CHUCTEMA

YIPaBJICHUS

[IponoprnonansHOE

yIpaBieHUE

ANTrOpUTMBI U
IIPOrpaMMBbI
MIPOXOKICHUS

MPENSATCTBAN

Komb6unupoBannoe
3aHsTHE,
MPaKTHUYECKOE
3aHSTHE,
COPEBHOBAHHE

MeTobl, B OCHOBE KOTOPBIX JICKHUT

cn0co0 OpraHu3aluy 3aHATUSL:

1.

2.

cnoeecHwltl (YCTHOE H3JI0KCHHE,
Oecena) BUIeOMaTEepHAIOB,
WUTIOCTpAIUii, HaOJII0IeHHE,
M0Ka3 (UCIOJIHEHUE)
negarorom, pabora mo oopasiy
U ap.)

npakmuyeckuii (TPSHUHT,
MIPOrpaMMHUPOBAHHKE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JTICKUT

YPOBEHD JIEATEILHOCTH JICTEN:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHBILL - IETU
BOCIPUHUMAIOT U YCBaUBAIOT
TOTOBYIO HH(OPMAIIUIO
PenpoOyKmusHbulll - ydarnuecs
BOCITPOHM3BO/IAT MTOJTYYCHHBIE
3HAHUS U OCBOCHHBIE CIIOCOOBI
JIEeITEIBHOCTU
YACMUYHO-NOUCKOBDILL -
y4JacTue JIeTel B
KOJIJIEKTUBHOM IIOUCKE,
pElIeHHE MTOCTAaBICHHOMN 3a1a4u
COBMECTHO C II€JIarorom
uccneo008amenbCKull -
caMoCTOsITeTIbHasi TBOpUECKast
paboTa yJamuxcsi.

ITamsaTkn,
WHCTPYKIIUH,
CXEMBEI,
MYJIbTUMEIUIHBIE
MaTepuallbl,
KOMIIBIOTEPHBIE
MpOTrpaMMHBIE
CcpeacTBa

Kommnerotep,
MYJIbTUMEIUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSATENbHAs
pabora, urpa-
UCTIBITaHUE,
KOJUJIEKTUBHAS
pedekcusi, OT35IB,
KOJUICKTUBHBIN
aHanau3 pador,
camMoaHaIn3

30




MeTo/1bl, B OCHOBE KOTOPBIX JIEKUT
dhopma opraHu3anum aesITeaIbHOCTH
yyaluxcs 3aHITUS:

1. ¢ponmanvusiii -
OJTHOBpEeMeHHas paboTa co
BCEMHU YYalllUMUCS

2.  KOMNeKmueHblll - OpraHu3aIus
MPOOIEMHO-TIOMCKOBOTO WU
TBOPYECKOr0 B3aUMOAECHCTBHS
MEX/1y BCEMH JIe€TbMU

3. uHOUBUOYANILHO-PPOHMATLHBLI
- yepeZ0BaHUe
WHIUBUIYATGHBIX H
(poHTAIBHBIX GOPM PAOOTHI

4. epynnoeotl - Opranu3anus
paboThI MO MajbIM rpymnmnam (ot
2 110 7 4enoBeK)

5. KOeKmueHo-epynnoso -
BBITIOJTHEHUE 33]JaHUH MaJTBIMU
rpynmnamMu, mocaeayomas
TIpEe3eHTAIVS PE3YJIbTATOB
BBITIOTHEHUS 33IaHUI U UX
00o0011IeHne

6. 6 napax - opranuzaius padoTsI
0 Imapam

7.  uMOUBUOYATLHBILI -
WHJUBUAYAIBHOE BBIIOJHEHUE
3a/IaHA, pelIeHue mpooIemM

13

[IpoekTHas

ACATCIIBHOCTD

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHNUE

MCTOJII)I, B OCHOBE KOTOPBIX JICKUT
Croco0 opraHu3aIuy 3aHATHS:
1. cnosecusiii (yCTHOE U3TIOKEHHE,
Oecena.)
2.  Haensaowuwiil (MOKa3

ITamsaTkn,
UHCTPYKIIUH,
CXEMBI,
MYJIbTUMEIUNHBIE
MaTepHabl,

Kommerotep,
MYJIbTUMEIUIHBINA
IIPOEKTOP,
KOHCTPYKTOP
Mindstorms

Ormpoc, BbICTaBKa,
CaMOCTOSATENbHAS
paborta,
pe3eHTaIus
TBOPYECKUX padoT,
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BUJICOMATEPHAJIOB,
WJLTIOCTpAIii, HaOIroIeHuE,
MoKa3 (MCTOJHEHNE)
rearorom, pabora mo oopasiy
U ap.)

npakmuyeckuti (TPEHUHT,
MPOrpaMMHUPOBAHKE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JICKHUT

YPOBEHD JIEATECIbHOCTH ICTCH:

1.

00BACHUMENbHO-
UNLIIOCMPAMUBHBIL - TETU
BOCIPUHUMAIOT U YCBaUBAIOT
TOTOBYIO HH(POPMALIUIO
PenpoOyKmusHbulll - ydaliuecs
BOCITPOU3BOIAT MOJIYYCHHBIC
3HAHUS U OCBOCHHBIE CIIOCOOBI
NEeSATeTbHOCTH
YACMUYHO-NOUCKOBDILL -
y4JacTue JIeTel B
KOJIJIEKTUBHOM TIOUCKE,
penieHue MoCTaBICHHOM 3a1a4u1
COBMECTHO C [1€Jarorom
uccne0o8amenbCeKull -
CaMOCTOATEIbHAsI TBOpUECKas
paboTa yJamumxcsi.

MeToibl, B OCHOBE KOTOPBIX JICKHUT

¢dopMa oprasuzanuu IeaTeIbHOCTH

yHJaluXxcs 3aHATHUA .

1.

@poumanvHolli -
OJIHOBpeMeHHas paboTa co
BCEMH YJaIIUMUCS
KOJLIeKMUGHbIL - OPTaHU3AIHS
poOJIEMHO-TIONCKOBOTO HJTH

KOMIIBIOTEPHbBIE
IpOrpaMMHBbIE
CpeacTBa

Education EV3,
Arduino

UTpa-uCIbITAaHUE,
KOJUIEKTUBHA
pedrekcusi, OT35IB,
KOJIJICKTHUBHBIN
aHaym3 pador,
caMoaHaIn3
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TBOPYECKOTO B3aUMOJICHCTBUS
MEXy BCEMH JIEThMHU
UHOUBUOYATILHO-(DPOHMATLHBLLL
- YepeIoBaHHe
WHIVBUIYATHBIX U
(bpoHTAIBHBIX GOPM PAOOTHI
2PYNnnoeotl - OpraHu3aIus
paboTHI IO MAJILIM T'PyIIIIaM (OT
2 10 7 4eoBeK)
KOJLIEeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33 JaHUH MaJIBIMU
TpyIIamMu, MOCISAYIOIIAs
MIpPE3EHTAIVS PE3YJIbTATOB
BBITOJIHEHUS 3aJIaHUH U X
000011IeHNEe

6 napax - opranuzanus padoThl
0 Imapam

UHOUBUOYATILHBILLL -
WHIMBUIYATBHOE BBITOJTHCHHE
3aJlaHuH, pelieHue npooieM

33




lpunyunvl opeanuzayuu 3anamui

Opranuzanus padotsl ¢ npoaykramu LEGO Education u Arduino
0a3upyeTcs Ha MPUHIIUIE TPAKTUUECKOTO 00yUYeHHUsl. YUalluecsl cHadana
00IyMBIBAIOT, a 3aT€M CO3/Ial0T pa3IndHble Mojaenu. [Ipu sToM akTUBU3aLUs
YCBOGHHUSA yU4eOHOT0 MaTepuaa JIOCTUraeTcs 0Jaroaapsi TOMy, 4TO MO3T U PYKH
«pabotaroT BMecTe». [Ipu cOopke momenel, yqamuecst He TOJIbKO BBICTYIIAIOT B
KauecTBe IOHBIX HccliefoBaTeNel U nHkeHepoB. OHU el U BOBJICUYEHBI B UTPOBYIO
NeSATEIbHOCTbD.

Urpast ¢ poO0TOM, IKOJIBHUKH C JIETKOCThIO YCBAWBAIOT 3HAHUSA U3
€CTECTBEHHBIX HayK, TEXHOJOTHUH, MATEMaTHUKH, HE 00SICh COBEPIIATH OMUOKU U
UCIIPaBJIATh UX. Benb poOOT HE MOKeT 00UIeTh peOCHKA, CEeNaTh EMY 3aMeYaHue
WJIN BBICTaBUTH OLIEHKY, HO IIPU 3TOM OH IOCTOSTHHO MOOYXKJ1a€T UX MBICIUTh U
penaTh BO3HUKAIOIINE MTPOOTIEMBI.

Dopmbl nposederUst 3aHAMUL

[lepBoHayanbHOE UCTIONB30BAHUE KOHCTPYKTOPOB Jlero TpedyeT Hamuuus
TOTOBBIX I1A0JIOHOB: MIPU OTCYTCTBUU Y MHOTHX JETEH MPAKTUYECKOTO OIbITA
HEOOXOIMM MEPBbIi 3Tan 00yUyeHus, Ha KOTOPOM MPOUCXOUT 3HAKOMCTBO C
pa3IMYHBIMM BUJIaMU COCIUHEHHMS IeTael, BRIpadaThIBA€TCsl YMEHUE YUTATh
YepTeXH U B3aUMO/ICHICTBOBATH B KOMaH/IE.

B nanbHelinem, ydaiuecs: OTKJIOHSIOTCS OT MHCTPYKIIMH, BKJIIOYast
COOCTBEHHYIO (DaHTa3UI0, KOTOpAs MO3BOJISET CO3AaBATh COBEPILIEHHO
HEBEpOATHBIC MoJieNn. HelocTaTok 3HaHuit 1J1s1 IpOU3BOCTBA COOCTBEHHOM
MOJIEJIN KOMIIEHCUPYETCSI BO3PACTaIOLIel aKTUBHOCTHIO JTF0003HATEIHLHOCTH
y4amierocsi, 4To BEIBOJUT 00yUCHHE Ha HOBBIA TPOAYKTHUBHBIA YPOBEHb.
OcHogHble smanvl paspabomku nPoeKma:

—  O0o3HaueHMe TeMbI POEKTA.

—  llenb u 3a7a4M NpeACTaBIAIEMOTO IPOEKTA.

—  Pa3paboTtka MexaHu3Ma Ha OCHOBE KOHCTPYKTOpOB Jlero u Arduino.
—  CocraBneHue nporpaMMsl Jij1st pabOThl MEXaHHU3Ma.

—  TectupoBanue Mozenu, ycTpaHeHHE AE(PEKTOB U HEUCIIPABHOCTEH.
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[Ipu pa3paboTke 1 OTJIaKe MPOEKTOB yUalTUECs JAEISITCS OMBITOM JIPYT C
JIPYTOM, 9TO 04€Hb A((HEKTUBHO BIHSIET HA PA3BUTHE TIO3HABATEIIHHBIX,
TBOPYECKUX HABBIKOB, a TAKKE CAMOCTOSITEIbHOCTD IIKOJIbHUKOB.

TpanuuuoHHBIME (hopMaMU MPOBEACHUS 3aHATUM SBISIIOTCS: Oecena,
pacckas, npobiieMHoe u3NioxkeHue Mmatepuana. OcHoBHas hopma IeITeTbHOCTH
y4aluXxcsi — 3TO CaMOCTOSITEIbHASA UHTEIJIEKTYalIbHAs U TPaKTHYeCKas
JeSATEIbHOCTh YUalllUXCsl, B COUETAHUU C TPYIIIOBOM, UHIUBUAYATbHOU (hopMoit
paboThI MIKOJIbHUKOB.

Ha ka)x10M 13 BBINIETIEPEUNCICHHBIX ATAIOB yUalluecs Kak Obl
«HAKJIa/IbIBAIOT» HOBBIC 3HAHUS HA T€, KOTOPBIMH OHU YK€ 00JIaJJatoT, paciupsis,

TaKHM o6pa30M, CBOMH IIO3HAaHUA.
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3. PykoBoacTtBo mo mnoJsb3oBaHui KoHCTpykTopoM LEGO DACTA

«B0300HOBIIIEMBIE ICTOYHUKH YHEPTHH.
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4. PykoBojacTBO MO moOJb30BaHuI0 KoHCTpykTopom LEGO DACTA
«HXeHepHas MEXaHUKay.

5. PykoBoncTBO 1o noss3oBanuio KoHcTpykTopom LEGO DACTA «Pabora.
OHeprus. MonHoCTb.

6. PyxoBoxctBo no nosnb3oBanuto kKoHcTpykTopom LEGO DACTA eLAB.

HMHTEPHET-PECYPCBI 1JI1 I[ETEI71
7. .http://russos.livejournal.com/817254.html

8. Karanor calToB mo pOOOTOTEXHWKE - TIOJIC3HBIH, KAaueCTBEHHBIA U
HauOosiee TOJHBIA COOPHUK HWHOpMAMK O POOOTOTEXHHKE. [DJIEKTPOHHBIM

pecypc] — Pexum nocryma: , cBo6oaHbIH http://robotics.ru/.
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[Tpunoxenus 1
OueHoYHbIE MaTepHUalbl

Tect 1

1. Jas oO0mena pgannbiMu Mmexkay EV3 Onokom u  kommbrooTepom
HUCMOJIb3YeTCH. ..
a) WIMAX
b) PCI nopr
c) WI-FI
d) USB nopr
2. BepHbIM siBJIsIETCSI YTBEPIKIEHUE. ..
a) 6ok EV3 umeer 5 BBIXOAHBIX U 4 BXOJHBIX TOpTA
b) 610k EV3 umeeT 5 BXOIHBIX U 4 BBIXOJIHBIX ITOPTA
c) Onokx EV3 umeet 4 BXOOHBIX U 4 BBIXOAHBIX IOPTa
d) 6ok EV3 umeet 3 BBIXOAHBIX U 3 BXOJHBIX ITOpTA
3. YcrpoiicTBOM, NO3BOJAKIIMM PoOOTY ONpPeAeJuTh PACCTOSIHHE 10
00bEKTA U PearupoBaTh Ha JIBHKEHUE, SIBJISIETCS. ..
a) YIbTpa3ByKOBOH JHaTUUK
b) Jlatuuk 3ByKa
c) Martumk nBera
d) I'mpockon
4. CepBoMoTOp — 3TO...
a) YCTPOMCTBO JJIA ONIPEACIICHHUS IBETA
b) ycTpoiCTBO JJ1s1 IBM>KEHUS pOOOTa
C) YCTPOMCTBO JIsl IPOUTPHIBAHUS 3BYKa
d) ycTpoHCTBO JU1sl XpaHEHUsI JaHHBIX
5. KocaoBubiM TunaMm Aetasieii LEGO MINDSTORMS otHocsTCA. ..
a) IIECTEPEHKH, OOJITHI, IIYPYTbI, OATKH
b) Ganku, MTUQTHI, BTYJIKH, PUKCATOPHI

c) Oanku, BTYJIKH, IIypyTIbl, TAKU
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MTUOTHI, ITYPYIIbI, OOJITHI, IJIACTUHBI

Jisa noaksoueHus fatTyuka Kk EV3 Tpedyercsi nojacoeIMHUTL OHH
KOHeIl KaleJisi K JaTYMKY, a APYroii...

K 0JHOMY M3 BxoAHbIX (1,2,3,4) mopToB EV3

OCTaBUTh CBOOOTHBIM

K aKKyMYJISITOPY

K OJTHOMY U3 BBIXOJIHBIX (A, B, C, D) noptoB EV3

s noakir0yeHus ceppomoropa Kk EV3 Tpedyercs moacoelMHUTH OJMH
KOHell KaleJisl K CEpBOMOTOPY, a IPYroii...

K OJTHOMY U3 BBIXOJIHBIX (A, B, C, D) noptoB EV3

B USB nopt EV3

K OqHOMY H3 BXxoAHbIX (1,2,3,4) mopToB EV3

OCTaBUTH CBOOOIHEIM

Biok «He3aBUCHMMOe yIIpaBJieHHEe MOTOPAMI» yIIPaBJIsieT...

JIBYMsI CEPBOMOTOpaMU

OJIHM CEpBOMOTOPOM

OJIHUM CEPBOMOTOPOM U OJHUM JIaTYUKOM

HauboJsb11ee paccTosinne, HAa KOTOPOM YJbTPAa3BYKOBOM TaTYUK MOKET
00HAPYKUTH 00BEKT...

50 cm.

100 cm.

3 M.

250 cmM.

Jliia nBUKeHMs1 poOoTa BIiepea ¢ MCNO0Jb30BAHUEM JIBYX CEPBOMOTOPOB
HY:KHO...

3a/1aTh TOJIOKHUTEIBHYIO MOIIHOCTH MOTOpa Ha Onoke «PymeBoe
YIIpPaBICHUE)

3a/aTh ~ OTPHUIATENILHYIO MOIIHOCTH MoOTOpa Ha Osoke «PyneBoe
YIPaBICHUE)

3a71aTh MOJIOXKUTEIHHYIO MOIIIHOCTh MOTOPA Ha 0110Ke «bobIoit MoTop»
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d)
11.

d)

3aJ]aTh OTPULIATENIbHYIO MOILITHOCTh MOTOpa Ha Oy10Ke «bobiioit MoTop»
Jlnst ABMKeHMsT po00OTAa Ha3ajJ ¢ MCIOJIb30BaHHEM /IBYX CePBOMOTOPOB
HYKHO...

3aaTh [OJIOKUTEIBHYIO MOIIHOCTH MOTOpa Ha Onoke «PyneBoe
YIPABJICHUE

3aaTb  OTPUUATENBHYIO MOIIHOCTH MOTOpa Ha Onoke «PyneBoe
YIPABJICHUE

3a1aThb ITOJIOKUTCIIbHYIO MOIITHOCTb MOTOPA Ha onoxe «boapoi MOTOP»

3a]1aTh OTPULATENBHYIO MOLTHOCTh MOTOpA Ha 0J10Ke «bOoNbIIONH MOTOP»
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[Tpunoxenue 1

Tect 2

3amanue Nel. Hanuumre nosiabie HasBanud aerataeit LEGO Mindstorms EV-3:

3aganue Ne2. HanumuuTe moJHBbIE HAa3BaHUS JJIEeKTPOHHBIX KommnoneHToB LEGO
Mindstorms EV-3:

ey

[t
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3aganue Ne3. Ilepeunciiure OCHOBHBIC IPABHJIA PA00THI B Ka0MHeTe POOOTOTEXHHKH:

3aganue Ne4.
Pacckaxure o noprax LEGO Mindstorms EV-3:
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