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MOSCHUTEJBHASA 3AIIUCKA

JonosHuTenbHAs 001Ieo0pazoBaTeibHas (00IIepa3BUBarOIIas) mporpaMmma
o pobororexuuke u nporpammupoBannio «POBOTEXHHUKA Bxitouaer B
cebs1 M3yuyeHHE psAa HampaBIeHW B  00JIaCTM  KOHCTPYMPOBAaHUA U
MOJICJIMPOBAHUS, MPOTPAMMUPOBAHUS U PEIICHUS PA3IMYHBIX TEXHUUECKUX 3a/1a4.

[Iporpamma «PoOoToTexHMKa» HMMeeT TEXHHYECKYI0 HANPABJIEHHOCTD.
[Iporpamma paccuutaHa Ha 2 roma oOy4eHHS M JaeT O0bEM TEXHUYECKUX U
€CTECTBEHHO-HAYYHBIX KOMIIETEHIIMHA, KOTOPHIMU BIIOJIHE MOKET OBJIAJIETh
COBPEMCHHBIA IIKOJIBHUK, OPUCHTUPOBAHHBI HAa HAY4YHO-TEXHUUECKOE W/WIIU
TEXHOJIOTUYECKOE  HallpaBlieHWE JalibHeWmero  oOpa3oBaHuss U chepy
npodeccuoHanbHON  AesTenbHOCTU. [lporpamMmma opHeHTHpOBaHa, B IEPBYIO
ouepelib Ha peOAT, JKENAIIMX OCHOBATEIBHO H3Y4YHUTHh chepy NpUMEHEHUS
pOOOTU3UPOBAHHBIX TEXHOJOTUW M  TOJMYYUTh MPAKTHUYECKUE HABBIKM B
KOHCTPYUPOBAHUU U MPOTPAMMHUPOBAHUU POOOTOTEXHUUYECKUX YCTPOUCTB Ha Oaze
koHcTpykTOpoB LEGO 1 Arduino.

AKTYaJIbHOCTH NPOTrpPaMMbl OOYCIIOBJIEHA TEM, YTO B HACTOSIIUA MOMEHT
B Poccum pa3BuBaloTCA HAHO-TEXHOJIOTMM, DJIEKTPOHUKA, MEXaHHKa U
MporpaMMHUpPOBAaHKME T.€. CO3peBaeT OiarojaTtHas TOYBa JJisi  Pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJOTUNA M POOOTOTEXHUKU. POOOTOTEXHMYECKHE YCTPOMCTBA
WHTEHCUBHO TMPOHUKAIOT MPAKTHUUYECKH BO BCE CQeEepbl NEATEILHOCTH YEIOBEKA.
DTO HOBBIA OJTanm B pa3Butuu oOmectBa. O4YeBUIHO, YTO OH TpeOdyer
CBOEBPEMEHHOTO 00pa3oBaHusl, oOecreurBaroilero 0a3y s €CTeCTBEHHOIO U
OCMBICIICHHOTO HCIIOJIb30BaHUS COOTBETCTBYIOLMX YCTPOMCTB W TEXHOJOTHUU,
npodeccuoHanbHON OpUEHTalUU u obecrieueHus HETPEPBIBHOTO
oOpazoBarenbHOTO Tporiecca. MakTHUECKH TporpaMma MpuU3BaHa PEIIUTh JIBE
B3aMMOCBSI3aHHBIC 33/laui: MpodeccuoHaIbHasi OpUEHTAIUs PEOAT B TEXHUYECKU
CIOXHOU cdepe poOOTOTEXHUKHM U (POPMHUpPOBAHHE aJEKBATHOTO CrHocoda

MBIITJICHUA.



Ilenaroruveckasi uejsecooOpPasHOCTh 3AKIIOYAETCS HE TOJBKO B Pa3BUTHU
TEXHUUYECKUX CIOCOOHOCTEM M BO3MOXKHOCTEM CpEeICTBAaMH KOHCTPYKTHUBHO-
TEXHOJIOTHYECKOr0  MOJAXO0Ja, TapMOHU3ALMM  OTHOLIEHWH  peOeHKa W
OKpY)KaloIllero MHpa, HO M B Pa3BUTUU CO3MJATEIBHBIX CIIOCOOHOCTEH,
YCTOWYMBOTO  TPOTHUBOCTOSHUS ~ JIOOBIM ~ HETaTUBHBIM  COLIMAJIBHBIM |
COLIMOTEXHUYECKUM IMPOSIBICHUSIM.

OT1iu4uTebHbIE 0COOCHHOCTH JAHHOW MPOrPaMMBbI COCTOAT B TOM, 4TO B
e€ OCHOBE JICKHUT HJAEs MCIOJb30BAaHUS B OOy4eHMH COOCTBEHHOW aKTHBHOCTHU
yuanuxcsa. KoHnenuus JaHHOH IporpaMMBl - TEOPHUS pa3BUBAIOIIETO OOY4YEHHUS B
KaHBE KPUTHMYECKOI'O MBINUIEHUS. B OCHOBE CO3HATENBHOIO aKTa Yy4YeHUs B
CUCTEME pa3BUBAIOIIETO OOYYEHHUS JIEKHUT CIOCOOHOCTh K MPOAYKTHBHOMY
TBOPUYECKOMY BOOOpaXKEHHIO M MBIIIJICHUIO. boiiee TOro, 6€3 BBICOKOIO YpOBHS
pa3BUTHE 3TUX MPOLIECCOB BOOOLIE HEBO3MOXKHO HHM YCHEIIHOE OOy4YeHHE, HU
camooOyueHue. VIMEHHO OHM ONpenessoT PAa3BUTHE TBOPYECKOrO MOTEHIMAa
yesoBeKa. ['0TOBHOCTh K TBOPYECTBY (POPMUPYETCS HA OCHOBE TAKMX KAaYECTB Kak
BHUMaHHE M HaOIIOJATENbHOCTh, BOOOpakeHWE U (aHTa3usd, CMEIOCTb H
HaXOJYMBOCTb, YMEHUE OPUEHTHUPOBATHCS B OKPYXKAIOLIEM MHUPE, MPOU3BOJIbHAS
namsATe u Jp. Vcnonb3oBaHME MPOrpaMMbl  MO3BOJSET  CTUMYJIUPOBATH
CIIOCOOHOCTh JAeTel K 0Opa3HOMy W CBOOOJHOMY BOCIPHUSTHIO OKPY>KArOIIETro
mupa (1roAei, OpupoAbl, KYJIbTYpHBIX IEHHOCTEH), €ro aHajiu3y u
KOHCTPYKTUBHOMY CHHTE3Y.

Leap nmporpamMmbl: (OpMUPOBAHHE TBOPUYECKHUX M HAYYHO-TEXHUYECKUX
KOMIETEHIIMH OO0yyaroumxcs B HEpa3pblBHOM E€IUHCTBE C BOCHUTaHHEM
KOMMYHUKATHUBHBIX Ka4eCTB U IIEJICHANPABIECHHOCTH JUYHOCTU YEpPe3 CHCTEMY
NPAKTUKO-OPUEHTUPOBAHHBIX  TPYIINOBBIX  3aHATUH U CAMOCTOSITEILHOU
NEATEIbHOCTH OO0YYalolUXCs MO CO3/JaHMI0 POOOTOTEXHUYECKUX YCTPOUCTB,
pelaronmx MNocTaBJIeHHbIE 3a/1a4u.

3agayu nporpamMmbl

Ooyuaromue:

L O6y‘H/ITL NCpBOHAYAIIbHBIM 3HaHUAM 0 KOHCTPYKIIUHU



POOOTOTEXHUYECKUX YCTPOUCTB;

® [IO3HAKOMHUTH YYalIUXCA C MPUHIMIAMHA M METOJIaMH pa3pabOTKH,
KOHCTPYUPOBAHUS U MPOTPaMMHUPOBAHUS YIPABISIEMBIX 3JIEKTPOHHBIX YCTPOUCTB
Ha 0ase BerunciauTenbHoM miathopmel LEGO u Arduino.

® Dpa3BUTh HABBIKM MPOrPAMMHUPOBAHUS B  COBPEMEHHOW  cpeje
MIPOTrPAaMMHUPOBAHMS YTIyOUTh 3HAHUS, TOBBICUTH MOTHUBAIMIO K OOYUYCHHIO ITyTEM
MPAKTUYECKOTO0 HWHTErPUPOBAHHOTO MPUMEHEHMS] 3HAHUW, TMOJYYEHHBIX B
Pa3TUYHBIX 00Pa30BATEIBHBIX 00IaCTIX (MaTeMaTrka, (pu3nka, HHHOPMATHKA);

® Dpa3BUTH HHTEpEC K HAayYHO-TEXHUYECKOMY, WH>KEHEPHO-
KOHCTPYKTOPCKOMY TBOPYECTRBY, chopMUpoBaThH oOl11leHayYHbIE u
TEXHOJIOTUYECKUE HABBIKM KOHCTPYUPOBAHUSI U TMPOCKTUPOBAHUSA, Pa3BUTH
TBOPYECKHE CIIOCOOHOCTH YYAIIIUXCH.

e (OOyuuth mnpapwiIam 0e30macHOM pabOTHI.

PaszBuBarommue:

e CdopMupoBarh u pa3BUTh KPEATUBHOCTh, TMOKOCTh U CAMOCTOSITEILHOCTD
MBIIJICHUST Ha OCHOBE WIPOBBIX 0Opa30BaTENIbHBIX W BOCHUTATEIbHBIX
TEXHOJIOTHI;

o CdopmupoBaTh 1 pa3BUTh HABBIKU MPOSKTUPOBAHUS U KOHCTPYUPOBAHUS;

e (Co3marh ONTUMAJIbHOE MOTHUBAIMOHHOE MPOCTPAHCTBO ISl AETCKOTO
TBOPYECTBA.

BocnurareiabHble:

e Pa3BUTh KOMMYHHUKATHUBHBIC HABBIKH;

e CdopmupoBaTh HaBBIKU KOJIJIEKTUBHON paOOTHI;

e Bocnurath TOJEPaHTHOE MBIILJICHUE.

AnpecaTt nporpamMmmsl

Bo3spact nereii, yuacTByromux B peaymzaruu nporpammsel 8 -17 net. letu 8-
13 sieT - 3TO Hayano NepexoJHOTO BO3PACTa, MOATOMY B ATOT MEPUOJ HYKHO OBITH
C peOEHKOM MaKCUMaJIbHO BHUMATEIHHBIM, OCTOPOKHBIM WU TOJEPAHTHBIM. ITO
y)K€ HE MaJbIllIM, HO elle He cTapiiue AeTH. Takod BO3pacT O0O0BEAUHSET 4YacTu

XapakTepoB, MPUCYIIHE CTAPIIUM JAETSAM (MHTEIUIEKTyalbHOE PAa3BUTHE, HOPMBI



MOPaJIY, MPOTUBOPEYMBOCTD U T.I1.) U MJIAAIIUM (HENOCPEACTBEHHOCTh, HEYMEHUE
KOHIIEHTPUPOBaTh BHUMaHWE M T.1.). JleTh Takoro Bo3pacTra Bcerja I'OTOBBI
IIOMOYb, TaK KAaK y HHUX pa3BHUTO »kenaHue nuaepctsa. I[losromy HeoOxommmo
pa3zpaboTaTh CHUCTEMY MOTHBAlUMM U mooupeHud. [lpum HapymeHuun mnpaBuil
MOBEAECHUS, KaK MPaBUJIO, UAYT Ha 3TOT IIar OCO3HAHHO, 3HAs, YTO MOKHO, & YTO
HeT. YacTo AeTH 3aXOTAT MOAETUTHCS CBOUMHU CEKPETaMH, JOBEPUTH KaKyl0-THO0
uHpOpMaIMIO, MOMPOCUTHh IMOMOIIM. BpiciymaTe peOeHKa, JaTh COBET OYEHb
Ba)KHO. Ba)kKHO BBIAENNUTH JUAEPA B KOJUIEKTUBE, CIJIOTUTD UX.

Jletn ctpeMsTcs MOApa)kaTh CTapIIMM W NPUMEpP IEJarora OYeHb BaXKEH.
JIeTn aKTUBHO MNPOSBISIOT CaMOCTOSITENBHOCTh, CTaparOTCS CTaThb KaK MOYXHO
Oosee He3aBUCUMBIMU. Bce 3T kadyecTBa nenaror JOHKEH pasyMHO MCHOJIb30BaTh
B pabote ¢ getbMu. Opranuzanus padbotsl kak ¢ npoaykramu LEGO Education tak
u ¢ Arduino 6a3upyeTcs Ha MPHHIMIIE MPAKTUYECKOTO OOydYeHHs. Ydammecs
CHavyajla OOAYMBIBAIOT, a 3aTeéM CO3Jal0T pas3inyHble Moxaenu. [lpu 3tom
aKTUBM3allMs YCBOEHHUSl Y4eOHOro marepuajna JOoCTUraercs Ojarojgapsi TOMy, 4TO
MO3T U pyKH «paboTaroT BMecTe». IIpu cOopke mozenel, ydamuecs HE TOJBKO
BBICTYIIAIOT B KaueCTBE IOHBIX HCCIENOBATENed W WHXKEHEpoB. OHM emé U
BOBJICUEHBI B UTPOBYIO JIeATEIBHOCTE. Mrpas ¢ po60TOM, IIKOIBHUKH C JIETKOCTHIO
yCBaMBAIOT 3HAHUS M3 €CTECTBEHHBIX HAayK, TEXHOJOIMHM, MaTeMaTHKH, HE 0O05Ch
COBEpIIATh OLIMOKKA M UCHPaBiATh UX. Benab poOOT HE MOkeT 00uaeTh peOEHKa,
ClellaTh €My 3aMe4YaHUE€ WJIH BBICTABUTH OLIEHKY, HO IPH 3TOM OH IOCTOSIHHO
o0y AaeT UX MBICIUTh U PEIIaTh BOZHUKAOIINE MTPOOIEMBI.

HMern 14-17 jer, y4acTBYIOIIME B peaM3alldd IIPOTPaMMBI, 3TO YKe
noApocTKu. Ha CMEHy KOHKPETHOMY HPHUXOAMT JIOTHYECKOE MBINUIEHHE. OTO
NPOSIBIISIETCS] B KPUTULIM3ME U TpeOOBaHUM Jl0Ka3aTenbcTB. [lompocTok Temnephb
TATOTUTCS KOHKPETHBIM, €r0 HAYMHAIOT HHTEpecoBaTh (UIOCOPCKUE BOIPOCHI
(mpobJyieMbl TPOUCXOXKIEHUS MHpa, 4enoBeka). [IpoucxoauT OTKphITHE MHpa
MICUXMYECKOT0, BHUMAaHKE MOJIPOCTKA BIEpBbIe oOpaiaercs Ha Apyrux jauil. Jis
MOJIPOCTKOB XapaKTEpHO HOBOE OTHOIIEHHE K ydeHHIo. [logpocTok cTpemuTcs K

caM000pa30BaHUI0, IPUUEM YaCTO CTAHOBUTCS PABHOAYIIHBIM K oleHke. [lopoii



HAOIOJaeTCsl PACXOKJICHUE MEXIYy HWHTEIJICKTyaJbHBIMH BO3MOXXHOCTSIMU H
ycnexamMu B ydeOe: BO3MOXHOCTH BBICOKHME, a ycmexu Huszkue. Pabortas co
CTapIIEKJIACCHUKAaMH, MPOSBUBIIMMU HHTEPEC K POOOTOTEXHHKE HE3aJ0JT0 10
OKOHYAHUS MIKOJIbI, MPUXOJIUTCA OCOOCHHO OEPEKHO U THIATEIBHO OTHOCUTCS K UX
BPEMEHHU: CO3[1aBaTh WHJWBHUAyaJbHbIE 3aJaHMs, OOJbIIE BHUMAHUS YIEIATH
camocrosiTensHO pabore. I[lpm paboTe UCHONMB3YIOTCS pPAa3NIUYHBIE MPHEMbI
IPYNIIOBOM ESITENIbHOCTH B PA3HOYPOBHEBBIX IpyMmax Ajisi 00ydeHUs: djeMeHTaM
KOOTIepallii, BHECEHUS B  COOCTBEHHYIO  JESATEIBHOCTH  CaMOOLICHKH,
B3aMMOOLICHKH, YMEHHE paboTaTh C TEXHUYECKOW JHUTEPaTypod U BBIACIATH
I'JIaBHOE.
O0beM nporpaMMbl U PeKUM 3aHATHH

[Iporpamma  paccunTaHna Ha  oAuH  roj  oOydenusa.  OOmas
MPOJIOJIKUTEILHOCTh 00yueHus cocTaisier 108 yacos.

JUig ycnemHoil peanu3aluu MpOrpaMMbl  11eJ1ecO00pa3HO O0ObEAMHEHNE
JeTell B ydyeOHbIE IpYIIbl YUCIEHHOCThIO 70 15 denoBek. B ydeOHyro rpynmy
IPUHUMAIOTCS BCE JKeJarolue, 0e3 CreluaabHoro 0Toopa.

[Ipn ONPEACIICHUN pexnma 3aHATHN YYTEHBI CaHUTApHO-
AMUAEMHUOJIOTUYECKHE  TpeOOBaHMUS K  YUPEXKICHUSAM  JAOMOJIHUTEIBHOIO
oOpa3zoBaHus JeTell. 3aHATHA TPOBOIATCA 2 pa3a B HeAeno nmo 2 daca, C
nepepsiBoM 10-15 mun (s rpynn nereit ot 8 mo 10 jgeT mpoAoIKUTEILHOCTh
yueOHoro uvaca paBHa 30 mwuH, mns gereit crapmie 10 ner paBHa 45 MuH (B
coorBercTBUM C «llocraHoBneHue ['J1aBHOrO TroCylIapCTBEHHOIO CAHUTAPHOTO
Bpaua P® ot 4 urons 2014 roma Ne4l r. Mocksa "O6 yrtBepxaenun CanlluH
2.4.4.3172-14 "CaHUTapHO-dNMHIEMHUOJIOTHUCKAE TpeOOBaHUS K YCTPOUCTBY
COJIEP)KaHUI0 U OpraHu3aluu pexuMa padoThl 00pa30BATENBLHBIX OpraHU3alul
JIOTIOJIHUTEIBHOTO 00pa3oBaHus JaeTei». CTpyKTypa Kaxk10TO 3aHATUS 3aBUCUT OT

KOHKPETHOM TEMBI U PEIIAEMBIX B HEW 3a]1a4.



®opMBbI M METOAbI OPraHU3aLMU 00Pa30BATEIBLHOIO IIpoLecca

Metonuka npeaycMaTpuBaeT MPOBEACHUE 3aHATUN B pa3iIM4HbIX (popmax:
IPYIIOBOM, TAPHOM, UHANBUIYaIbHOM.

IIporpamma mepBoro roaa oO0y4YeHHsl INPEIyCMAaTPUBAET B OCHOBHOM
epynnosvie U napHvle 3aHAMUsA, 11€JIb KOTOPBIX IOMOYb PEOEHKY YBEPEHHO
YyBCTBOBaTh ce0s B PA3IMUHBIX BUAAX JeArenabHOcTH. [Ipeamonaraercsi, yTto B
TEUCHHE JBYX JeT oOyueHuss y Jaereil (opMupyercs HOCTaTOYHBIH YPOBEHD
YMEHHH ¥ HABBIKOB UTPOBOTO KOHCTpyHpoBaHus. Ha sTom ¢oHe yke BBIACIAIOTCS
0osiee KOMIETEHTHbBIE, BBICOKO MOTHBHUPOBAHHbIE M JaXke, MOXHO CKa3aTb,
po(eCcCUOHATIEHO OPUEHTUPOBAHHBIE JIETH.

Ha BTOopomM roay oOy4YeHHMsi BO3MOXKHO IIPOBEJICHUE UHOUBUOYANbHBIX
3auamuil, 1ellb KOTOPBIX - Pa3BUTUE YHUKAJIBHOTO COYETAHUS CIOCOOHOCTEH,
YMEHUN U HAaBBIKOB M AK€ HAYAJIBbHBIX MPOQPECCHOHANBHBIX (KOHCTPYKTOPCKHUX )
MIPEANIOYTCHUH.

B pamkax yueOHOro ImjaHa KaXJIOro rojaa o0co00 BBIIETIEHBI YaChl,
UCIOJIb3yEMbIE [UIsI pa3padOTKU M TMOATOTOBKM POOOTOB K COPEBHOBAHUSAM,
y4acTHE€ B COPEBHOBAHMAX. OTH 4Yachl YETKO HE pACIPEIECICHBl IO BPEMEHH,
MOCKOJIBKY ~ 3aBHCAT  OT  TIpauka  COPEeBHOBATEIBHOIO  Mpolecca U
PE3yNBTATUBHOCTH YYaCTHsI KOMaH]| BOCIIUTAHHUKOB.

O:xupaembie pe3yJabTaThl

OOyuaromuiics MOJIyYHMT 3HAHUS O:

® HayKe U TEXHHMKE KakK CHoco0e palHrOHaIbHO-MPAKTHYECKOTO OCBOCHHS
OKPYAaIOIEro MUpPa;

e poboTax, Kak 00 aBTOHOMHBIX MOJYJIAX, IPEAHA3HAYEHHBIX JIJISl PEILICHUS
CJIOXKHBIX TPAKTUYECKUX 3a/1a4;

® JICTOpPUU U MEPCIEKTUBAX PA3BUTHS POOOTOTEXHUKU;

® poOOTOTEXHUUYECKHUX IIaTdopmax A 00pa30BaTENbHBIX YUPEKICHUH, B
gactHoct LEGO Education u Arduino.

® pobocmopTe, KaK OJJHOM U3 HAMPABIEHUN TEXHUYECKUX BHUJIOB CIIOPTA;



o (pu3MUEeCcKNX, MaTeMaTHYECKUX U JIOTUYECKUX TEOPHSIX, MOJIOKEHHBIX B
OCHOBY IIPOEKTUPOBAHUS U YIIPaBJICHUs pOOOTaMU;

o (prococKkuX U KyJbTYpHBIX OCOOEHHOCTSAX POOOTOTEXHUKH, KaK YacTH
00I11eU€eI0BEYECKOM KYIbTYPBI;

oBJIajieeT —

KPUTHYECKUM, KOHCTPYKTUBHCTCKHM M  QITOPUTMHUYECKHM  CTUJISIMU
MBIIUIEHHUS;

TEXHUYECKUMU KOMIIETEHIUSAMU B cepe pOOOTOTEXHUKHU, TOCTATOUHBIMU
JUTSI IOJy4YEHUs BbICIIEr0 00pa30BaHus M0 JTAHHOMY HAIPaBIICHUIO;

HAa0OpOM KOMMYHHUKATHBHBIX KOMIIETEHUUH, TO3BOJISIOMUX 0€30071€3HEHHO
BOMTHU U (DYHKIIMOHUPOBAThH O€3 HAIIPSKEHUSI B KOMaH/ie, COOpaHHOM ISl pelIeHuUs
HEKOTOPOW TEXHUYECKOU MPOOIEMBI;

pa3oBbeT  (paHTa3MI0, 3pUTEIBHO-OOPA3HYI0 MaMsTh, pPalMOHAIBHOE
BOCHPUATHE IEHCTBUTEIBHOCTH;

HAYYUTCS PeliaTh MPaKTUUYECKHUE 3a]]a4i, UCII0JIb3Ysl HA0Op TEXHUUECKUX U
MHTEJUIEKTYaJIbHBIX YMEHUI Ha YPOBHE UX CBOOOIHOTO UCIOJIb30BAHUS;

npuodpereT YBaXHUTEJIBHOE OTHOIIEHHE K TPYAy Kak K 00sS3aTeIbHOMY

ATaNy pean3aluu JII0OOH HHTEIEKTYalbHON UCH.



YUYEBHBIN IIAH

JOTIOJIHUTETHHOM 00111e00pa30BaTeIbHOM 0011Iepa3BUBAIOIIEH TPOTPAMMBI
«PoboToTexHuka»

Cpok peannzanuu nporpammel 1 roga
Bo3spact yuamuxcs ¢ 5 et

dopma
MPOM.ATT
ecTaluu-
3aueT

Bcero nenens/
1 rog oOyueHus 4acoB I10
mporpaMmme

HaumenoBanue kypca,
(Monmyns, 670Ka, pasnena,
npeaMeTa, JUCIUTIITUHBI)

Bcero uenens
Bcero gacos
ATTecTranusa
Yacel

Henenn

[EEN

8

-

8

Beenenue. [leppuunbie
CBEJIEHUs 0 poboTax

N3yuenue cpens 16 16
yIpaBIICHUS U
IIPOrPaMMHPOBAHHUS

KonctpyupoBanue 23 23
po6oros Lego u Arduino.

Cosnmanue 23 23
WHIVUBUIYAIBHBIX U
TPYNIOBBIX TIPOSKTOB

VYyactue B COpeBHOBAaHUAX 24 24

HUtorosoe 3anarue. 3a4eT 4 4 4
IIpomexxyrounas
aTTecTanus

Beenenue. [loBTopenue.
Co6opxka poGoTOB 1115t
MIPOBEICHUS
JKCIEPUMEHTOB

VYyacTue B COpeBHOBAaHUAX

Hrorosoe 3ansiTHE. 3a4yeT
IIpomexxyrouynas
aTTecranus

Bcero o nmporpamme 8 37 | 108 4 108 37




COAEPXKAHUE YYEBHOI'O IV'TAHA
Pabouas nporpamma

Tema 1 BBenenue B po00TOTEXHUKY

BBonHoe 3ansitue. OcHOBBI 6e30macHOM padboThl. MHCTpYKTaX MO TEXHUKE
oe3omnacHoctu. [Ipumenenrne po60TOB B COBPEMEHHOM MHpE: OT JETCKUX UTPYIIEK,
JI0 CEpPbE3HBIX HAYYHBIX HCCJIEAOBATENbCKUX pa3paboTok. JlemoHcTpanus
MEPEeIOBbIX TEXHOJOTMYECKUX pa3paboToK, MpeacTaBisieMbix B Tokuo Ha
MexnyHaponHoit  BeIcTaBKe  po0O0oTOB.  OCHOBHBIE  POOOTOTEXHUYECKHE
COpPEBHOBAHUSI
Tema 2 IlepBuunbIe cBeieHHs 0 POOOTAX

Hctopust poOOTOTEXHUKM OT IIIyOOKOM APEBHOCTH 10 HamMX AHe. Mnes
co3nanus po6oroB. YUto Takoe poboTr. OmpezneneHue MOHATUA «POOOTay.
Knaccudukanus poOOTOB 1O Ha3HAYeHUIO. BHIBI COBpEMEHHBIX pPOOOTOB.
3nakoMcTBO ¢ Habopom Lego Mindstorms u Arduino. OcHOBHBIC 3JIEMEHTHI,
OCHOBHBIE IIPUEMBI COEAMHEHUS U KOHCTpyHpoBaHusA. KOHCTpyrnpoBaHuE NIEPBOTO
pobora.

Tema 3 F3yuenue cpeabl ynpaBjieHHUs U IPOrPaMMHUPOBAHUS

Bunpl 1 HazHaueHWe mporpaMmmMHOro ooecrnedeHusi. OCHOBBI pabOTHI B Cpesie
nporpammupoBanus Lego u Arduino. M3ydenuwe OJIOKOB: IBHIKCHHE, KIATh,
CEHCOp, UMKJI M nepexirodaresib. Co3gaHue NPOCTEUINUX JIMHEWHBIX IPOrpaMM:
JBUKEHUE BIIEpE, Ha3a/l, TOBOPOT HA 3aIaHHBIN yroJl, ABUKEHHUE MO KPYTY.

Tema 4 KoncrpyupoBanue po6oros Lego u Arduino.

CnocoObl miepeauu JBWKEHHUSI MPU KOHCTPYUPOBAHUU POOOTOB Ha 0Oasze
KOHCTpYKTOpoB Lego m Arduino. OCHOBBI TPOSKTHUPOBAHHUS W MOJCIUPOBAHMUSI
AJIEKTPOHHOTO ycTpoiicTBa Ha 6aze Lego m ApaymHo. MexaHnudeckas mepemaya.
Ilepenatounoe otHowenue. Bomudok. Penykrop. TectupoBaHue MOTOPOB U
JaTYUKOB. YrpaBiieHHe MoTopamu. COCTOsIHUE€ MOTOpPOB. BCTpoeHHBIN naTyuk

000poToB. CHHXpOHU3AIUSI MOTOPOB. PeKUM MMIYITECHON MOTYJISIIAH.
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3epkanbHOe HampasieHue. [latumku. HacTtpolika MOTOpoB W mardukoB. Tun
JATYNKOB.
Tema 5 Co3nanne HHAUBUAYAJIbHBIX U TPYNIIOBBIX IPOEKTOB

Pa3zpaboTka npoekra Pacnpenenenue no rpymnmnam. @opMyIupoBKa 3a1adyud
Ha pa3paboTky mnpoekra rpymme. OmnucaHue Mojeled, pachpeneieHue
00si3aHHOCTeW B Tpynmne Mo cOopke, OTIAAKEe, MPOTPAMMHPOBAHHIO MOIEIH.
Onucanue pemieHus: B BuAe O010K-cxeM, win TekcToM. Co3JaHuIo AeHCTBYIONMICH
MoJeal. YTOYHEHHE TNapaMeTpoB TNpoekTa. JlomonHeHne MpoeKTa CXEeMaMH,
YCIIOBHBIMU 4YEpTEKaMH, ONHUCATENbHOW YacThio. (OOHOBIEHHE NapamMeTPOB
[IpencraBinenne mnpoekra. Pa3paboTka mnpe3eHTauMu MAJis  3alIUTHl  [IPOEKTA.
[TyOnuyHas 3amura mIpoeKTOB.
Tema 6 YuacTne B COpeBHOBaHUSIX

Nzyuenue paBUI COpPEBHOBAHUM KounctpyupoBanue pobora
[IporpammupoBanue pobota. COopka poboTa 1O NaMATH Ha BpeMs.
[IponomwkurensHocTh cOopku: 30-60 wmunyt. I[lpoBeaeHHe COpeBHOBAHUS.
PaccmaTtpuBaeM M M3ydaeM KOHCTPYKLHIO poOoTa mnobenurtens. Heobxomumo
U3YYUTh KOHCTPYKIMH, BBIIBUTD IUTFOCHl U MUHYCHI poOOTa.

IIpome:xxyTounas arrecramusi. 3ader - BbinosHEeHHE KOMIIJIEKCHON

PabOTHI 1O TPEIIOKEHHON MOICITH.
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«P000TOTEXHUKA»

Ne HaumeHoBaHue pa3iesioB 4 TeM KoanuectBo yacoB
n/n Teoper. IpakTnyecknx Bcero
I'pynn. | IMapubIx
1 Beenenue B po0OTOTEXHUKY 2 2 - 4
1.1 | Beoanoe 3ansatue. OCHOBBI 6€30MaCHOM 1 1 - 2
paboThI
1.2 | OcHOBHBIE pOOOTOTEXHHUUECKHE 1 1 - 2
COpPEBHOBAHHSA
2 IlepBuuHbIe cBeTeHNsI 0 POOOTAX 6 4 4 14
2.1 | Uctopus poboTorexHuku. Bupl 2 - - 2
KOHCTPYKTOPOB
2.2 | Bmaxomumcs ¢ Habopom Lego Mindstorms u 2 2 2 6
Arduino. OCHOBHBIE 3JIEMEHTHI, OCHOBHBIE
PUEMBI COSTMHEHUS U KOHCTPYHPOBAHUS
2.3 | KoncrpyupoBanue nepBoro pooora 2 2 2 6
3 H3yuenne cpeabl ynpaBjieHUs U 6 4 16 23
MPOrpaMMHPOBAHUSA
3.1 | Buael u Ha3HAaYEHUE IPOrPAMMHOTO 2 - - 2
obecrniedeHus
3.2 | OcHOBBI pabOTHI B CpeJie IPOrpaMMUPOBAHUS 2 - 6 8
Lego u Arduino.
3.3 | Co3nanue MpOCTEHINMX JIMHEHHBIX POrpaMm 2 4 10 16
Ha Lego. Cpena nporpaMMupoBanust st
Apnyuno (IDE Arduino) u si3bix
nporpamMmmupoBanus Processing
4 KouncrpyupoBanue podoros Lego u 6 10 12 23
Arduino.
4.1 | CnocoObl mepeaaun ABUKEHUS MIPH 2 4 4 10
KOHCTPYHMPOBaHUU poOOTOB Ha Oaze
KOHCTpyKTOpOoB Lego u Arduino.
4.2 | TecrnpoBaHie MOTOPOB ¥ JATIHKOB 4 6 8 18
) Co3nanne MHANBUAYAJIBHBIX U IPYNIIOBBIX 4 12 12 28
NPOEKTOB
5.1 | Paspa6orka mpoekra 2 10 10 22
5.2 [IpencraBnenue npoekra 2 2 2 6
6 YuacTHe B COpPEBHOBAHHMAX 4 40 24
6.1 N3y4eHne npaBui COpPEBHOBAHUMN 4 4 10
6.2 KoncrpymnpoBanue pobota 18 18
6.3 ITporpammupoBanue poboTa 18 18
7 Hrorosoe 3ansaTue. [Ipomexkyrounas 2 2 - 4
aTrTecTaius
Hroro 30 74 44 108
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®OPMbI ATTECTALIMMN.

[IpomexxyTouHas arrectanusi IpoBoAUTCs corjacHo [lonoxenuto o dopmax,
NEPUOJAUYHOCTH U MOPSAKE TEKYLIErO KOHTPOJIS YCHEBAEMOCTH, IPOMEKYTOUYHOMN
aTTecTanuu  oOydJaromuxcsi MyHUIIMTIATBHOTO  OIO/KETHOTO  YUPEKIACHUS
JOTOJHUTENBHOr0 00pa3zoBaHus «LleHTpa BHEMIKOIbHOI paboTeDy 1 pa3 B TeueHUe
yaebHoro roaa ¢ 10 mo 30 mas. ATrectanus NpoBoauTCs B opMe 3aueta B BUJC:
MHUHHU-COPEBHOBAHUM, 3aIIUTHI ITpoekTa. OHA MpeaycMaTpruBaeT TEOPETUUECKYIO U
MPAKTUYECKYI0 TOATOTOBKY OOYYalOIIUXCS B COOTBETCTBUM C TPEOOBAHHUSIMU
JIOTIOJTHUTENbHOU — oOmiepa3BuBaroniei mporpammel. [lo wutoram arrecranuu
OTpEeNIeIISIETCS YPOBEHb OCBOCHHUSI ITPOTrpaMMBbl (3a4€T/HE3aueT) U B XKypHAII ydyeTa
pabouero BpeMEHHM Tiefarora JOMOJHUTEIBLHOTO OOpa3oBaHUsA 3aHOCATCS

pe3yNbTaThI IO KAXAOMY 3Taily (roay) oOy4eHus..

OLEHOYHBIE MATEPHUAJIbI

1 rox o0yueHus
®dopma aTTectauuu Ha 1 rogy oOyyeHusl — 3a4eT, KOTOPBIM MPOXOAUT B BUE
MUHU-COPEBHOBAHUM TIO0 3aJjaHHOM KaTeropuud (B paMKax KaxJAOW TpYIIIbI
oOyuatomuxcs). MUHIMalIbHOE KOJIWYECTBO OaJIOB AJsl TOMydeHUs 3adeta — 6
0aioB
Kpurepun oneHku:
- KOHCTPYKIIUS po0OTa;
- HalKMCaHKe MPOTrPaMMBblI;
- KOMaHIHas paboTa;
- BBIINIOJTHEHUE 3aJJaHUs 110 TaHHOM KaTETOpHUHU.
Kax b1l kputepuii orieHruBaeTcs B 3 6ania.
1-5 Gamna (MUHUMAJIBHBIA YPOBEHB) - YacTas MOMOUIb YYUTENs, HEMPOYHas
KOHCTPYKLUSI poO0Ta, HeCIakeHHasi paboTa KOMaH/Ibl, HE BHIIIOJIHEHO 3aaHHE.
6-9 GamoB (cpeaHUl YpOBEHb) - peliKas IOMOIIb YUUTEIISI, KOHCTPYKIIHS

p060Ta C HC3HAYUTCJIbHBIMHU HEA0OYUYCTAMHU, 3aJaHHEC BBIIIOJIHCHO C OITMOKaMU.
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10-12 GammoB (MakCUMalbHBIM YPOBEHB) — KpEMKasi KOHCTPYKIUS PoOOTa,
clakeHHast paboTa KOMaH/Ibl, 33/JaHUE BBIITOJIHEHO MPABUIIHHO.

Texkymmi KOHTPOJIb

OcBoeHnue JTAHHOM JOTIOJTHUTEIbHOU o01reo0pazoBaTenbHON
oOlIepa3BUBAIONICH  MPOrpaMMbl  CONMPOBOXKIAETCS  TEKYIIUM  KOHTPOJIEM
yCHeBaeMOCTH. TeKyluid KOHTPOJb YCIEBAEMOCTH OOydYaroumxcsi - 93TO
CHUCTeMaTH4yeCcKasi TpPOBEpKa OOpa30BaTEIbHBIX JOCTIKEHUH 00ydJarommxcs,
IPOBOJUMAsI TIEAAroroM JIOMOJHUTENIBHOIO 00pa30BaHUs B XOJ€ OCYIECTBIICHUS
o0pa3oBaTeNbHON  JESATENIBHOCTM B COOTBETCTBUU C  JOIOJHUTEIHHON

0011eo0pa3zoBaTenbHON 00IEepa3BUBAIOIIECH TPOTPAMMON.
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B pamkax Tekymiero KOHTpOJIS IMOCJI€ OKOHYAHUS KaXAOro MOJIyTOAUs
00y4YeHHs IPEAYCMOTPEHO TpeACTaBIeHUE COOCTBEHHOTO MPOEKTA, OLEHUBAEMOTO
M0 CIEAYIOUTUM KPUTEPHUSIM:

— KOHCTpyKLHs poOoTa

— TMEPCHEeKTUBBI €r0 MaCCOBOTO MPUMEHEHHS,
— HanMcaHue MPOrpaMMBbl;

— JeMOoHCTpanus poboTa

— HOBH3HA B BBINIOJHEHUU TBOPUYECKUX 3aJaHUIN
— TIpe3eHTAaIHsl MPOEKTA.

Taxxe ypoBEeHb OCBOCHHUS MPOTPAMMBI KOHTPOJIUPYETCS C TOMOIIBIO
COpPEBHOBAHMM, KOTOPbIE MPOBOJSATCS B IPyIIaxX, OLEHKAa COPEBHOBAHUI IPOXOAUT
MO CIEAYIOUTUM KPUTEPHUSIM:

— KOHCTpYyKLHs poOoTa

— YpOBEHb BBINOJHEHNUS 3aJaHus (ITOJIHOCTHIO UM YACTHUYHO)

— BpeMs BBIIIOJIHEHUS 3aJaHUs
CopeBHOBaHUS HAa TOPOACKOM, palOHHOM U OOJIACTHOM YpPOBHSIX OLIEHHUBAIOTCS IO
KPUTEPUSM TMPONHCAHHBIX B COOTBETCTBYIOLIMX IOJIOXKEHUSX U PErIaMEeHTax

COPEBHOBAHMIA.
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METOINYECKHUE MATEPHUAJIbI

.. . Ddopmbr
Paszpgen nnu tema . [Ipuémsbl 1 METOBI OPraHU3aLUU Junaxkrruueckuit TexHugeckoe p
Ne DopMBbI 3aHATUN . MOJBEICHUS
MPOTrpPaMMBbI y4eOHO-BOCIIMTATEILHOTO TIpoliecca Marepua OCHAaIIleHUE 3aHATUHI TOrOB
BBenenue B KomOunuposannas, |MeToabl, B OCHOBE KOTOPBIX JIEKHUT ITamsaTkn KommrsroTe Ompoc
9 2 2 b
060TOTEXHIK Oecena, JIEKIIUN Ccoco0 OpraHu3aliy 3aHsTHSL: MYJIbTUMEIUNHBIE |MYJIbTUMEAUNHBIA |CAMOCTOSITEIbHAS
p y 1. cnogecnwiii (ycTHOE U3TIOKEHUE, | MaTEPHAIIBI MIPOEKTOP, pabora,
Oecena) pe3eHTaLMs
2. HaensoHwlll (TTIOKA3 TBOPYECKHUX padoT,
BHJIEOMATEPUATIOB, UTpa-UCIbITAaHUE,

WJUTFOCTpAIUi, HaOJr0IeHne,
10Ka3 (MCIIOJHEHUE)
negarorom, pabora mo oopasiy
¥ 7Ip.)
MeTo/ibl, B OCHOBE KOTOPBIX JICKHT
YPOBCHD JICATCILHOCTH ACTCH:

1. obwacnumenvro-
UTLTIOCMPAMUBHBIL - IETU
BOCIPUHHUMAIOT U YCBAWBAIOT
rOTOBYIO HH(OPMAIIIIO

2. penpooyKmuenbiil - ydaruecs
BOCTIPOU3BOJIAT ITOTYICHHBIE
3HAHUS U OCBOCHHBIE CITOCOOBI
JIEATEIBHOCTH

MeTo/ibl, B OCHOBE KOTOPBIX JICIKUT
(hopMa opraHu3aIuu IeITSILHOCTU
YYAIUXCs 3aHATHS:

1. @ponmanvhwlil -

OJTHOBpPEMEHHasi paboTa co

BCCMHU YUAIlITUMUCA

KOJIJICKTHBHAs
pedekcusi, OT35IB,
KOJIJIEKTUBHBIM
aHaiau3 pador,
caMoaHaln3

19




UHOUBUOYATILHO-DPOHMATLHBLLL
- yepeIoBaHKe
WHWBHUTYaJIbHBIX U
($hpoHTAIBHBIX (HOpM PabOTHI
2PYNnnoeotl - OpraHn3alus
paboTHI IO MaJIBIM Tpymmam (0T
2 110 7 4eIIOBEK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33/IaHUH MAITBIMH
IpyIIamMu, MOCISAYIOIAs
MIPE3CHTAIHsI Pe3yIbTaTOB
BBIITOJIHEHUS 3a/IaHUI U UX
000011IeHEe

6 napax - opranuzanusi paboTsl
0 mapam

UHOUBUOYATILHBLUL -
WHIMBUIYAITBHOE BBITOJTHCHHE
3aJlaHu#, perieHrne npoodIemM

3HaKOMCTBO C

KOHCTPYKTOPOM

KomOunupoBannoe
3aHATHE,
MIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MeToibl, B OCHOBE KOTOPBIX JISKHUT

CII0c00 OpraHu3anu 3aHATHUA.

1.

2.

crosechwiil (YCTHOE U3JI0KEHHE,
Oecena)

Haens0HbIL (TTI0KA3
BUJICOMATEPUATIOB,
WJUTFOCTpAInii, HaOJoIeHue,
MoKa3 (MCTIOJTHEHHE)
rearorom, pabora mo odpasiy
u ap.)

npaxkmuyeckui (TPEHUHT,
cbopka MoieTie o cxeMaw,
WHCTPYKIIUSIM.

MCTOI[I)I, B OCHOBE KOTOPBIX JICKHUT

YPOBCHB ACATCIBbHOCTH JIeTeH:
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ITamsTkn,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEIUNHBIE
MaTepUalIbl

Komnsrotep,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc, ,
caMoCTOsITeTIbHAS
pabora, , urpa-
UCTIBITAHNUE,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJUICKTUBHBIHN
aHanu3 pabor,
camMoaHaJIu3




00bACHUmMENbHO-
UTLTIOCMPAMUBHDLL - IETH
BOCIIPUHHUMAIOT U yCBAaUBAIOT
TOTOBYIO HH(OPMAIIHIO
PpenpooyKmueHbIl - y4alinuecs
BOCITPOM3BOIAT MOJTYYCHHBIC
3HAHUS U OCBOCHHBIE CIIOCOOBI
IEeITEIbHOCTU
YACMUYHO-NOUCKOBDIIL -
ydacTue JIeTel B
KOJIJIEKTUBHOM IIOUCKE,
pelieHue MOCTaBJICHHOM 3a/1auun
COBMECTHO C Ie1arorom
UCcne008amenbCKull -
CaMOCTOSITeTIbHASI TBOPUYECKAsT
paboTa yJamuxcs.

MCTOIH)I, B OCHOBEC KOTOPbIX JICKUT

d)ODMa opraHm3anuy ACATCIbHOCTH

YUallnuXxcs 3aHATHA.

1.

@pornmanvHulll -
OJIHOBpeMeHHas paboTa co
BCEMH YYaLTUMHUCS
KOJLIeKMUGHbILL - OPTAaHU3AIIHS
pOOJIEMHO-TIOMCKOBOT'O UJIH
TBOPYECKOTO B3aMMOICHCTBHS
MEX]y BCEMHU JAE€TbMHU
UHOUBUOYATILHO-(DPOHMATLHBLLL
- yepeioBaHue
WH/IMBUTYaITbHBIX U
¢bpoHTaNBHBIX (HOpM pabOTHI
2PYnnosou - OpraHu3alus
paboThI O MaJIBIM rpymmaM (0T
2 10 7 4enoBeK)
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KOJLIeKMUBHO-2PYNNOBOU -
BBINOJIHEHHE 33/ IaHUI MAJIBIMU
rpyIIamMu, Mocaeayromas
MpPE3CHTAIHsI PE3yIbTaTOB
BBITTOJIHEHUS 3a/IaHUH U HX
00o001IeHne

6 napax - opranuzanusi paboTbl
1o mapam

UHOUBUOYATILHBILUL -
WH/IMBUyAJIbHOE BBIMIOJIHEHUE
3aJlaHuH, perieHne npoodaem

Koncrpyuposanue

Komb6unupoBanHoe
3aHATHE,
IIPAKTUYECKOE
3aHATHE,
COpPEBHOBaHUE

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

c1rroco0 opraHu3alvuy 3aHaTUS:

1.

2.

cnosechwiil (YCTHOE U3JIOKCHHE,
Oecena)

Hazns0HbI (TIOKA3
BUJICOMATEPHAIOB,
WILTFOCTPAINiA, HaOI0AeHHE,
MO0Ka3 (MCIIOJIHEHHE)
negarorom, pabora mo oopasiry
u ap.)

npakmuyeckuti (TPEHUHT,
cOopka Mojieniel o cxemam,
WHCTPYKIIHSIM.

MCTOI[I)I, B OCHOBEC KOTOPBIX JICKHUT

YPOBEHb JI€SATEILHOCTH ACTEH:

1.

00bACHUmMENbHO-
UTLTFOCMPAMUBHbBLIL - IETH
BOCIPHHHUMAIOT H YCBAUBAIOT
TOTOBYIO HH(OPMAIIHIO
PEnpoOYKmMuGHblLIL - yIaInuecs
BOCIPOU3BOIAT MOTYICHHBIE
3HAHUS U OCBOECHHEIE CIIOCOOLI
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IlamsaTkw,
WHCTPYKLUH,
CXEMBI,
MYJIbTUMEANIHBIE
MaTepuaibl

Komnerotep,
MYJIbTUMEIUMHBIN
IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Orpoc, BHICTaBKa,
CaMOCTOSITeITbHAS
pabora,
pe3CHTAIHS
TBOPYECKUX paboT,
UTpa-UCIBITAaHUE,
acce,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHanu3 pabor,
camMoaHaJu3




JeSTeNbHOCTH
YACMUYHO-NOUCKOBbILLL -
y4acTue JeTel B
KOJIJIEKTUBHOM ITOMCKE,
pelieHue OCTaBICHHOM 3a1a4u
COBMECTHO C II€1aroromMm
uccne008amenbCKull -
CaMOCTOSITEIbHAsl TBOPUECKAs
paboTa yJamuxcs.

MeTobl, B OCHOBE KOTODBIX JICKHUT

(bopma oprasuszalny AeITENbHOCTU

ydyaluxcs 3aHATHA .

1.

@pornmanvHolll -
OJTHOBpEMEHHas pabora co
BCEMH YJaITIMHUCS
KOJLIeKMUBHbLU - OPTaHU3aLIUS
MPOOJIEMHO-TIONCKOBOTO HITH
TBOPYECKOTO B3aUMOJIeHCTBUS
MEX]Ty BCEMHU JETbMHU
UHOUBUOYATILHO-(DPOHMANLHBIL
- yepeJoBaHue
VH/IMBUAYaJIbHBIX U
(GpoHTaNbHBIX POPM pabOTHI
2pynnoeoti - OpraHu3anus
paboThI O MaJIbIM Ipynnam (OT
2 110 7 4eIoBeK)
KOJIIEKMUBHO-2PYNNOGOI -
BBINOJIHEHUE 33aJJaHUN MaJIbIMU
TpyIIamMu, MOCIeTYIOIast
MIpe3eHTaIMsl Pe3yIbTaToB
BBITIOJTHEHUS 3a/IaHUH U X
00061IeHNe

6 napax - opranuzaunus padoTsl
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o mapam

UHOUBUOYATILHBILLL -
WHMBUAYAIBHOE BBIITOJIHCHHE
3aJJaHHi, pelIeHue mpoodIeM

Mexannueckas

nepenayda

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

c1oco OopraHm3any 3aHATHUA.

1.

cnogecHblil (YCTHOE U3JI0OKEHUE,
Oecena) Haensionwll (TIOKA3
BHJICOMATEPHAJIOB,
WLTIOCTpAIii, HaOJroIeHuE,
MoKa3 (MCIOJHEHUE)
negarorom, pabora mo oopasiy
u ap.)

npaxkmuyeckuii (TPSHUHT,
cOopKa MojieTieH 1o cxemam,
WHCTPYKIIHSIM.

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

YPOBEHb JI€ATEILHOCTH ACTEH:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHBIY - TETU
BOCIIPUHUMAIOT ¥ YCBAaUBAIOT
TOTOBYIO HH(OPMAIIHIO
penpooyKmueHbll - yIalInuecs
BOCIIPOU3BO/IAT MOJIYYEHHbBIE
3HAHHUSA U OCBOCHHEIE CITOCOOBI
JIeSITeIbHOCTHU
YACMUYHO-NOUCKOBbIU -
y4acTHe eTel B
KOJUIEKTHBHOM ITOHCKE,
pelIeHKE TOCTABICHHOM 3a1a4
COBMECTHO C II€JIaroroM
uccne008amenbeKull -
CaMOCTOATEIbHAsI TBOPYECKas
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ITamsaTKH,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEIUNHbBIC
MaTepUaJIbl

Komnerotep,
MYJIbTUMEAUHHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
caMoCTOsITeTIbHAs
pabota, urpa-
UCIIBITAHUE,
KOJUICKTUBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHajau3 pador,
camMoaHaJu3




paboTa ygamuxcsi.

MeTobl, B OCHOBE KOTOPBIX JICKHUT

(bopma oprasuszanuu AesaTeIbHOCTH

ydyaluxcs 3aHATHA .

1.

@pornmanvHolll -
OJTHOBPEMEHHas paboTa co
BCEMH YYaLTUMUCS
KOJLIeKMUGHbILL - OPTAaHU3ALINS
MPOOJIIEMHO-TIOMCKOBOTO HITH
TBOPYECKOTO B3aUMOJICHCTBHUS
MEXTy BCEMHU JCThbMH
UHOUBUOYATILHO-(POHMANLHBL
- YepeI0OBaHME
WH/IMBUTYaIIbHBIX U
¢bpoHTaTBHBIX (HOpM pabOTHI
2pYNnnoeotl - OpraHn3alus
pabOThI IO MAJIBIM TpyIIam (0T
2 110 7 4eIoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBHITIOJTHEHUE 3a/IaHUH MalIbIMU
TpYIIaMH, TTOCIEAYOMmast
MIpe3eHTAaIHsl Pe3yIbTaTOB
BBITIOJTHEHUS 33 IaHUN U MX
00001eHue

6 napax - opranuzanusi paboTsl
o mapam

UHOUBUOYATILHBILLL -
WHJUBUAYAIBHOE BBIIOJHEHHE
3a/IaHu, perIeHne mpoodIemM

CopeBHOBaHMS IO

Pobororexuuke

IIpakTrueckoe
3aHATHE,
COpPEBHOBAHHE

MCTOI[I)I, B OCHOBE KOTOPBIX JICKHUT

CII0c00 OopraHu3alvy 3aHATHUA.

1.

cnosecuwiil (YCTHOE U3TIOKCHHE,
Oecena, HaensioHwil (TIOKA3
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ITamsTkn,
UHCTPYKLUH,
CXEMBI,
MYJIbTUMEIHITHBIE

Kommnsrotep,
MYJIbTUMEIUNHBIN
MPOEKTOP,
KOHCTPYKTOP

Ompoc,
CaMoCTOsITeTIhHAS
pabora, urpa-
HUCIIBITAaHHUCEC,




BUJICOMATEPHAJIOB,
WJLTIOCTpAIiA, HaOJIroIeHuE,
MoKa3 (UCIOJHEHHUE)
regarorom, pabora o oopasiy
u ap.)

npaxmuyeckuti (TPSHUHT,
MIPOrpaMMHUPOBAHUE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JICKHUT

YPOBEHD JIEATCILHOCTH JICTEH:

1.

PenpoOyKmusHbulll - ydaliuecs
BOCIHIPOU3BOJAT IMOJTYUCHHBIC
3HaHUS U OCBOCHHBIE CIIOCOObI
JEeSITENIbHOCTH
YACMUYHO-NOUCKOBbILL -
y4acTue JeTeid B
KOJIJICKTUBHOM ITOHMCKE,
peuieHue OCTaBICHHOM 3a1a4u
COBMECTHO C IIEAroromMm
uccne0o8amenbCeKull -
CaMOCTOSITEIbHAS TBOPUYECKAs
paboTa yJamuxcsi.

MeToibl, B OCHOBE KOTOPBIX JISKHUT

¢dopMa oprasunzanuu IeaTeIbHOCTH

ydyalmuxcs 3aHATHA .

1.

@poumanvHwlli -
OJTHOBPEMEHHas paboTa co
BCEMH yJaI[UMHCS
KOJUIeKMUGHbIL - OpPTaHU3aLns
PpoOJIEMHO-TIONCKOBOTO HIIH
TBOPYECKOTO B3aUMOICHCTBHUS
MEKy BCEMHU J€TbMHU
UHOUBUOYATILHO-POHMANLHBL
- YepeIOBaHNe

MaTepuabl,
KOMIIbIOTEPHbBIE
porpaMMHbIe
CpeacTBa

[Tons nns
COPEBHOBAHMI

Mindstorms
Education EV3,
Arduino

KOJUIEKTUBHAS
pedexcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHajau3 pador,
camoaHau3
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WHIUBUYATbHBIX H
(hpoHTAIBHBIX (HOPM PabOTHI
2PYNnnoeotl - OpraHn3alus
paboTHI IO MaJIBIM Tpymmam (0T
2 110 7 4eIIOBEK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 3/IaHUH MaITBIMH
TpyIIamMu, MOCIeIYIOIIas
MIpe3eHTAIHsI Pe3yIbTaTOB
BBIITOJIHEHUS 3a/IaHUI U UX
000011IeHNEe

6 napax - opranuzanusi paboTbl
0 mapam

UHOUBUOYATILHBILUL -
WHIMBUIYAITBHOE BBITOJTHCHHE
3aJJaHHi, pelIeHue mpoodIeM

AnmnapaTHoe

oOecreueHue

Komb6unupoBannoe
3aHSTHE,
MIPaKTUYECKOE
3aHSTHE,
COpPEBHOBAHUE

MeTobl, B OCHOBE KOTOPBIX JISKHUT

CII0c00 OpraHu3anu 3aHATHUA.

1.

2.

3.

cnosechwiil (YCTHOE U3JIOKECHHE,
Oecena)

Haens0HbIl (TTI0KA3
BUJICOMATEPUATIOB,
WJUTFOCTpAIuii, HaOJoIeHue,
MoKa3 (MCTIOJTHEHHE)
negarorom, pabora o odpasiry
u ap.)

npakmuyeckuti (TPEHUHT,
MPOrpaMMHUPOBAHUE B CPEJIC.

MCTOI[I)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb JI€SATEILHOCTH ACTEH:

1.

00BACHUMENbHO-
UTLTFOCMPAMUBHBLIL - TETH
BOCIIPHHHUMAIOT H YCBAUBAIOT
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ITamsTkn,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEIUNHBIE
MaTepHaJIbl,
KOMIIBIOTEPHBIE
MPOTPAMMHBIE
cpeacTaa

KommneroTep,
MYJIbTUMEIUNHBIN
MPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
caMoCTOsITeTIbHAS
pabora, urpa-
UCTIBITAHUE,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHanu3 pabor,
caMoaHaJm3




TrOTOBYIO HH(DOPMAITHIO
PenpoOyKmusHbull - ydalinuecs
BOCIHIPOU3BO/JAT MMOJYUCHHBIC
3HAHUS U OCBOCHHBIE CITIOCOOBI
JESITEIbHOCTH
YACMUYHO-NOUCKOBBIUL -
y4acTue JeTer B
KOJUIEKTUBHOM TOMCKE,
pelieHue OCTaBICHHOM 3a1a4u
COBMECTHO C MEAaroromMm
uccne0o8amenbCeKull -
camoCTosITeJIbHast TROpUYECKast
paboTa yJamuxcsi.

MeTobl, B OCHOBE KOTOPBIX JIC)KHUT

(bopma oprasuszanuu AeITeIbHOCTH

ydyaluxcs 3aHATHA .

1.

@pornmanvHolll -
OJTHOBpEMEHHas paboTa co
BCEMU YYaLIUMUCS
KONNEeKMUGHbII - OpraHn3anus
poOJIEMHO-TIOUCKOBOTO HJIH
TBOPYECKOT'O B3aUMOJIEHCTBUS
MEX/1y BCEMHU JAETbMU
UHOUBUOYATILHO-(DPOHMANLHBIL
- yepeJoBaHue
VH/IMBUAYaATIbHBIX U
(bpoHTaNbHBIX POPM pabOTHI
2pynnoeotl - OpraHu3anus
paboThI IO MaJIbIM TpymnaMm (OT
2 110 7 4eIoBeK)
KOJIIEKMUBHO-2PYNNOBOU -
BBINOJIHEHHE 33/1aHUI MAJIBIMU
rpynmnamu, nociaeayromas

28




MPE3CHTAIHSI PE3YIIbTaTOB
BBIITOJIHEHUS 3aJJaHHUI U UX
00001menue

6 napax - opranuzanusi padoTbl
0 mapam

UHOUBUOYATILHBILLL -
WHMBUAYAIBHOE BBITOJTHCHHE
3aJJaHHi, pelIeHue mpoodIeM

OcHoBbl EV3.

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MeTobl, B OCHOBE KOTOPBIX JICKHUT

cn0co0 OpraHu3aluy 3aHATUSL:

1.

2.

3.

cnosechwitl (YCTHOE U3JTIOKCHHE,
Oecena)

Hazns0HbI (TIOKA3
BHJICOMATEPUAIIOB,
WJLTIOCTpAIiA, HaOJroIeHuE,
MoKa3 (MCIOJHEHUE)
negarorom, pabora mo oopasiy
u ap.)

npakmuyeckuti (TPEHUHT,
MPOrpaMMHUPOBAHUE B CPEJIC.

MeToibl, B OCHOBE KOTOPBIX JISKHUT

VYPOBEHD NEITEIbHOCTH AETEM:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHBIL - IETU
BOCIIPUHUMAIOT U YCBAUBAIOT
TOTOBYIO HH(OPMAIIHIO
PenpoOyKmueHbulil - ydaruecs
BOCITPOHM3BO/IST MOJTYICHHBIC
3HAHUS U OCBOCHHBIE CITOCOOBI
JEeITEIBHOCTU
YACMUYHO-NOUCKOBBLIL -
y4JacTue JIeTeu B
KOJIICKTUBHOM IIOHCKE,

IlamsaTKH,
MHCTPYKLUH,
CXEMBI,
MYJIbTUMEANITHBIE
MaTepHaJIbl,
KOMIIBIOTEPHBIE
MPOrPAMMHBIE
CcpeacTBa

Komnerotep,
MYJIbTUMEIUIHBIN
IIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
caMoCTOsITeTIbHAs
pabora, urpa-
UCIIBITAHUE,
KOJUICKTHBHAS
peduiekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHajau3 pador,
caMoaHaJIu3
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pellIeHKEe MTOCTAaBICHHOM 3a/1auun
COBMECTHO C I1€IaroromMm
4.  uccreoosamenvckuil -
CaMOCTOSITeIbHAs TBOPUYECKas
paboTa yJamuxcs.
MeTo/1bl, B OCHOBE KOTOPBIX JIEKUT

(bopma oprasuszanuu AeaTeIbHOCTH

ydyaluxcs 3aHATHA .

1.

@pornmanvHolll -
OJIHOBpPEMEHHas paboTa co
BCEMH YYaITUMUCS
KOMNEeKMUBHbIU -
opranusanus npo0aeMHo-
MTOMCKOBOTO WJIH
TBOPYECKOTO
B3aMMO/ICHCTBUS MEXKTY
BCEMU JCTHMH
UHOUBUOYATILHO-
@ppoumanvHwlll -
yepeioBaHue
WHIUBUAYAIbHBIX U
(GbpoHTaNbHBIX HOpM
paboThI

2pYnnosou - OpraHu3anus
paboThI MO MATBIM TPYIIIIaM
(ot 2 no 7 yenoBek)
KOJIeKMUBHO-2PYNNOGOU -
BBHITIOJTHEHUE 33/ IaHUN
MaJIBIMU TPYIIIaMH,
nocyeyronas npe3eHTanus
Pe3yIbTATOB BBHITIOTHEHUS
3aaHnil 1 UX 0000IIEHIE
6 napax - OpraHu3aIus
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paboTHI IO TTapam

7.  uHOUBUOYATLHLIL -

HHAUBUAYAJIBbHOC
BBITIOJTHEHUE 3aIaHUM,
perieHue npodiaem

10

11

12

[IporpammubIie

CTPYKTYpBI

AHrOpI/ITMBI JABUKCHUA

110 JIMHUN

JluckpeTHas cucrema

YIIpaBJICHUA

[IponoprmonansHOE

yhpaBiieHHE

ANropuT™MBI U
IIPOrpaMMBbI
MIPOXOXKICHUS

MIPENATCTBUN

Kom6unupoBannoe
3aHsTHE,
MIPaKTUYECKOe
3aHsATHE,
COPEBHOBAHUE

MeTobl, B OCHOBE KOTOPBIX JICKHUT

cn0oco0 OpraHu3aluy 3aHATUSL:

1.

cnosecnwitl (YCTHOE U3JIOKCHHUE,
Oecena) BUI€OMATEPHAJIOB,
WLTIOCTpAIii, HaOJroIeHuE,
MoKa3 (MCIOJHEHUE)
negarorom, pabora mo oopasiy
u ap.)

npakmuyeckuti (TPCHUHT,
MIPOrpaMMHUPOBAHUE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JTICKUT

YPOBEHD JEATEILHOCTH JIETEN:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHBILL - IETU
BOCIIPUHUMAIOT ¥ YCBAUBAIOT
TOTOBYIO HH(POPMAIIUIO
PenpoOyKmusHbulil - ydaruecs
BOCITPOU3BO/IAT MTOJIYYCHHBIC
3HAHUS U OCBOCHHBIE CITOCOOBI
JIeITSIbHOCTU
YACMUYHO-NOUCKOBDIL -
y4JacTue JIeTel B
KOJIJIGKTUBHOM ITOMCKE,
pelIeHKE MTOCTAaBICHHOM 3a1a4
COBMECTHO C II€JIaroroM
uccne0o8amenbCKull -
CaMOCTOSATEIbHASI TBOpUECKast
paboTta yJamuxcs.

IlamsaTkw,
WHCTPYKIUH,
CXEMBI,
MYJIbTUMEIUNHBIE
MaTepuabl,
KOMIIBIOTEPHBIE
MPOTrpaMMHBIE
CpeacTBa

KommneroTep,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Omnpoc,
CaMOCTOSATENbHAs
pabora, urpa-
UCIIbITAaHHE,
KOJUIEKTUBHAS
pedekcusi, OT35IB,
KOJUICKTUBHBIN
aHaiau3 pabor,
camoaHaiIn3
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MeTobl, B OCHOBE KOTOPBIX JICKUT
dhopma opraHu3aIHy IeATSILHOCTH
yJaluxcs 3aHsATHS:

1. @ponmanvhoiii -
OJTHOBpPEMEHHas paboTa co
BCEMH YYaITMHUCS

2.  KOJIeKMu6Hblll - OpraHu3alus
MPOOJIEMHO-TIOUCKOBOTO HITH
TBOPYECKOI'O B3aUMOJCHCTBHS
MEX]y BCEMHU J€TbMU

3. UHOUBUOYANLHO-POHMANLHDIL
- yepeIoBaHKe
WHWBUTYAJIbHBIX H
(hpoHTAIBHBIX (GOpM PabOTHI

4. 2pynnoeoti - Oprauu3anus
paboThI IO MaJIbIM Tpymmnam (OT
2 110 7 4enoBeK)

5. KonrekmueHo-epynnogoii -
BBITIOJTHEHUE 3/IaHUH MaJTBIMH
TpynmnamMu, MocIeayomas
MIpPE3CeHTAIHsI Pe3yTbTaTOB
BBITIOTHEHUS 33/IaHUN U UX
00o001IeHne

6. 6 napax - opranuzanus paboThl
o Tapam

7.  uHOUBUOYANbHBII -
WHIMBUIYAITBHOE BBITOJTHCHHE
3a/laHu#, perieHne mpoodIemM

13

[IpoekTHas

JACATCIBbHOCTD

Komb6unupoBanHoe
3aHATHE,
IIPaKTUYECKOE
3aHATHE,
COpPEBHOBAHUE

MeTo/1bl, B OCHOBE KOTOPBIX JICHKHT
CIoCco0 OpraHU3AIMY 3aHATUS:
1. cnosecuviii (yCTHOE U3JI0KEHHE,
Oecena.)
2. Haensowuwi (MOKa3
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ITamsTk™H,
WHCTPYKIIUH,
CXEMBl,
MYJIbTUMEIUNHBIE
MaTepUaIbl,

KomneroTep,
MYJIbTUMEANIHBIN
MIPOEKTOD,
KOHCTPYKTOP
Mindstorms

Omnpoc, BBICTaBKa,
CaMOCTOSITEIIbHAS
pabora,
MPE3ECHTALINS
TBOPUYECKUX paboT,




3.

BUJICOMATEPHAJIOB,
WJLTIOCTpAIiA, HaOJIroIeHuE,
MoKa3 (UCIOJHEHHUE)
regarorom, pabora o oopasiy
u ap.)

npakmuyeckuti (TPEHUHT,
MIPOrpaMMHUPOBAHUE B CPEJIC.

MeTobl, B OCHOBE KOTOPBIX JICKHUT

YPOBEHD JIEATCILHOCTH JICTEH:

1.

00BACHUMENILHO-
UNLIIOCMPAMUGHBILL - TETU
BOCIPUHHUMAIOT U yCBAUBAIOT
TOTOBYIO HH(POPMALIUIO
PenpoOyKmusHbulll - ydalnuecs
BOCITPOU3BOIAT MOJIYYCHHBIE
3HAHUS U OCBOCHHBIE CITIOCOOBI
e TeTbHOCTH
4aCMUYHO-NOUCKOBBILL -
y4JacTue JIeTel B
KOJIJIEKTUBHOM TIOUCKE,
peuieHue MoCTaBJICHHOM 3a1aun
COBMECTHO C [1€1aroromMm
uccne0o8amenbCeKuli -
CaMOCTOATEIbHAs TBOpUECKas
paboTa yJamuxcsi.

MeTosbl, B OCHOBE KOTOPBIX JIEKHUT

dbopMa oprasuzanum aesITEILHOCTH

ydJaluXxcs 3aHATUA:

1.

¢poumanvHolli -
OJIHOBpPEMEHHas paboTa co
BCEMH YYaITUMUCS
KOJLIeKMUGHbIL - OpTaHU3aLINs
poOJIEMHO-TIONCKOBOTO UITH

KOMITBIOTEpPHbBIE
MIPOrpaMMHBIE
CpeacTBa

Education EV3,
Arduino

UTpa-UCIBITaHHE,
KOJUIEKTUBHAS
pedaekcusi, OT35IB,
KOJUUICKTUBHBIIN
aHaym3 pador,
caMoOaHaJIn3
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TBOPYECKOTO B3aMMO/ICHCTBHSI
MEX]Ty BCEMHU J€TbMU
UHOUBUOYATILHO-POHMANLHBL
- yepeIoBaHKe
WHIMBUAYAJIbHBIX U
(dbpoHTAIBHBIX (GOPM PabOTHI
2PYNnosoli - OpraHu3aIus
paboTHI IO MaJIBIM Tpymmam (0T
2 110 7 4eIIOBEK)
KOJLIeKMUBHO-2PYNNOBOU -
BBINOJIHEHUE 3aJJaHHI MAJIbIMU
rpyIIamMu, MOCIeIyIoImas
MpE3CHTAIMsI Pe3yJIbTaTOB
BBITIOJTHEHUS 33/ IaHUN U MX
00001IeHne

6 napax - opranuzanusi paboTsl
0 mapam

UHOUBUOYATILHBILLL -
WHIUBUAYAIbHOE BBITOJHEHHE
3aJlaHuH, perieHre npoodaem
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Ipunyunwvl opeanuzayuu 3auamuil

Opranuzanus padotsl ¢ npoaykramu LEGO Education u Arduino
0asupyercs Ha MPUHIUIIE TPAKTUYECKOTO OOyUeHHs. YUaluecs: cHayalia
00yMBIBAIOT, @ 3aT€M CO3/1aI0T pa3iuyHbie Moaenu. [Ipu 3ToM akTUBH3aAIHS
YCBOEHUS y4eOHOT0 MaTepurana JOCTUraercs 0jaarogapst TOMy, 4TO MO3T U PYKH
«pabotaroT BmMecTe». [Ipu cOopke Mozenei, yuaniuecs: He TOJIbKO BBICTYIIAIOT B
KAaueCTBE IOHBIX HCCIIE0BAaTENeH N MHXKEHEPOB. OHU €II€ U BOBJIEYEHBI B UTPOBYIO
NEeATEIbHOCTb.

Urpast ¢ po60TOM, NIKOJIBHUKH C JIETKOCTHIO YCBAUBAIOT 3HAHUS U3
€CTECTBEHHBIX HAayK, TEXHOJIOTUU, MAaTEMaTUKH, HE 0OSICh COBEpIIATh OLIMOKU U
UCHPaBIATh UX. Benp poboT He MOkeT 00uIeTh peOEHKa, cIeNaTh eMy 3aMeUaHue
WM BBICTABUTH OLIEHKY, HO MPU 3TOM OH MOCTOSIHHO MOOYKIA€T UX MBICIUTD U
pelaTh BO3HUKAIOIIUE MPOOIEMBI.

Dopmbl nposederUs 3aHAMUL

[lepBoHavyaIbHOE UCIIOJIB30BAaHUE KOHCTPYKTOPOB Jlero Tpedyer Hanuuus
TOTOBBIX IIA0JIOHOB: IPU OTCYTCTBUU Y MHOTHUX JIETE€H MPAKTUYECKOTO OMbITA
HEO0OXO0/MM MEPBbIN ATan 00y4EHHUs], HA KOTOPOM ITPOUCXOJHUT 3HAKOMCTBO C
pa3IUYHBIMU BUIAMH COEIUHEHUS JAeTallel, BbIpaOaThIBA€TCAd YMEHUE YUTATh
4epTEKU U B3aUMOJICHCTBOBATh B KOMAH/IE.

B nanpHelinem, yyampecs: OTKJIOHSIOTCS OT MHCTPYKIIMH, BKITIOYast
COOCTBEHHYIO (DaHTa3UI0, KOTOpas MO3BOJISET CO3/1aBaTh COBEPIICHHO
HeBeposTHBIE Mojieu. HemocTaTok 3HaHUi 7151 TPOM3BOJICTBA COOCTBEHHOM
MOJIeJId KOMIIEHCHUPYETCSI BO3PACTAIONIEH aKTUBHOCTBIO JIFOOO3HATEIbHOCTH
y4alierocsi, YTo BbIBOJUT 00y4YeHHE Ha HOBBII MPOyKTUBHBIN YPOBEHb.
OcHosHble 2manst pazpabomKu npoeKma.

—  OO0o3HaueHHE TEMBI POEKTA.

—  Ilenb u 3a7a4n NpeaCTaBIAIEMOTO MIPOEKTA.

—  Pa3pabotka MmexaHu3Ma Ha OCHOBE KOHCTpyKTopoB Jlero u Arduino.
—  CocrapieHue nporpaMmsbl sl pab0OThl MEXaHU3MA.

—  TectupoBanue monenu, yctpaHeHUE 1€(EKTOB U HEUCITPABHOCTEM.

35



[Ipu pa3zpaboTke U OTiIaIKe MPOECKTOB yUaIHeCs IEISATCS ONBITOM JIPYT C
JPYroM, 4TO OueHb 3P PEKTUBHO BIUAET HA PA3BUTHE MMO3HABATEIBHBIX,
TBOPYECKUX HABBIKOB, a TAKKE CAMOCTOSATEIBHOCTD IIKOJIBbHUKOB.

TpaguuuoHHbIMH (pOpMaMK IPOBEIEHUS 3aHATUH SABJISIOTCS: Oecena,
pacckas, npobiieMHOe U3Ji0keHne MaTepuaia. OcHOBHas popMa IeATeIbHOCTH
YYaIIUXCS — 3TO CAMOCTOSITEIbHAS NHTEJUICKTYJIbHAS Y ITPAKTUYECKas
JESITEIbHOCTD yUYaIINXCsl, B COUETaHUU C TPYNIIOBOM, MHANBUAYATbHON (HOpMOit
pabOThI HIKOJILHUKOB.

Ha xax1iom 13 BbILIENIEpPEUUCICHHBIX 3TANIOB yJaluecs Kak Obl
«HAKJIA/IBIBAIOT» HOBBIE 3HAHUS HA T€, KOTOPBIMH OHU YK€ 00JIaJatoT, pacIIupsis,

TaKHUM 06p2130M, CBOH IIO3HAHUNA.

YCJIOBUSA PEAJIN3ALINU ITPOT'PAMMBI

MarepuajJbHO-TEXHHYECKOE 0O0ecredeHmne
Tomewenue.

[Tomemenne s TPOBEACHUS 3aHATHNW JODKEH OBITh  JOCTaTOYHO
MPOCTOPHBIM, XOPOIIO IPOBETPUBAEMBIM, C XOPOIIUM €CTECTBEHHBIM H
HUCKYCCTBEHHbIM OcCBelleHreM. CBET JOJDKEH MajaTh Ha PYKW JeTed C JIeBOM
cTopoHbl. CTOJBI MOTYT OBITh pacCUYMTaHBl HA JIBa YEJIOBEKA, HO JOJHKHBI OBITh
paccTaBlIeHbl TaK, YTOOBI JIETH MOIJIM paboOTaTh, HE CTECHSAS APYr apyra, a
PYKOBOJIUTEIH MOT TIOJIONTH K KaXIOMY YUYCHHKY, TIPH 3TOM, He Memias paboTaTh
JIPYroMy y4amieMycs.

Memoouueckuii ¢horo.

JImst  yCmenmrHoro TPOBEICHUS 3aHATHH HEOOXOIWMO MMETh BBICTABKY
W3/, TaOauIel ¢ oOpas3lamMu, >KypHalbl U KHUTH, WHCTPYKIIMOHHBIC KapThl,
1a0JIOHEI.

Mamepuanvt u uHcmpymernmeoi.

Kounctpyktopsr JIET'O, JIET'O BEY, APIAIYWUHO kxoMmnbloTepbl, MPOEKTOP,

JKpaH.
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CIHHUCOK JIMTEPATYPBI VIS TIEJAT'OI'OB

OguyuanvbHo-00KyMeHmanbHbvle:

1. ®enepanbhbiil 3akoH oT 29.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit
benepanumn.

2. Tlopsimok opraHu3aiMy U OCYIIECTBICHHUS 00pa30BaTEIbHOM IEATEIBHOCTH 10
JIOTIOJTHUTENIBHBIM 00111€00pa30BaTeIbHBIM ITPOrpaMMamM», YTB. IPUKA30M
Munnpocsemenus Poccun ot 09.11.2018 Ne 196

3. Konuenmust pa3BuTHs JOMOJIHUTENBHOIO OO0pa3oBaHUs JI€TEH, VYTB.
Pacnopsixenunem I[IpasurensctBa PD ot 4 centsiops 2014roma Ne 1726-p

4. [Iporpamma pa3BUTHS BOCHUTATENBHOW KOMIIOHEHTHI, [Iucemo MO
P® ot 13.05.2013 Nel1P-352/09

5. Crparerus pa3Butus Boctiutanusi B Poccuiickoit @enepanuu Ha epuoa A0
2025 ropa (yrBepxaeHa pacnopstkeHueM IlpaBurensctBa PO ot 29.05.2015 Ne
996-p)

6. [locranoBnenne [ MaBHOTO rocyAapCcTBEHHOTO CaHUTApHOTO Bpaya PO ot 4
utonss 2014 roma Ned4l r. MockBa "O6 yrBepxknenun CanlluH 2.4.4.3172-14
"CaHUTapHO-AMHUIEMUOJIOTUYECKUE TPeOOBaHUS K YCTPOWCTBY COAEPKAHUIO U
OpraHu3aluy pexkuMa paboTsl 00pa30BaTENbHBIX OpTraHU3AIUil TOTOJHUTEIHHOTO
oOpa3oBaHUs JETEH.

7. Yxa3 Ilpesuaenta Poccuiickoit @eaeparuu ot 29.05.2017 r. Ne 240 «O6
oOwsBiiennu B Poccuiickoit deneparuu ecsatunetus neTcTeay.

Knueu:

1. Komapoga JI. I'. «Ctpoum uz LEGO» (MonenupoBaHue JOTHYECKUX
OTHOIIIEHHUI U 00BEKTOB peaIbHOTO MUpa cpeacTBamMu KoHCTpykTopa LEGO). —
M.; «JIMHKA — ITPECCy, 2001.

2. ®ununmoB C.A. Pobororexnnka mis nerer u poaureneit. — CI16.: Hayka,
2013.319c

3. PykoBoactBo 1o mosib3oBaHuio  KoHcTpykTopoM LEGO DACTA

«B0300HOBIIIEMbIE ICTOYHUKH SHEPTHI.
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4. PykoBOJACTBO MO ToJib30oBaHWI0 KoHcTpykTopom LEGO DACTA
«HxeHepHas MEXaHUKA.
5. PykoBonctBo 1o nonszoBanuio koHcTpykTopoM LEGO DACTA «Pabora.
DHeprusi. MOUTHOCTHY.
6. PyxoBoncTBo no nonb3oBanuio konctpykropom LEGO DACTA eLAB.
UHTEPHET-PECYPCHI JIUIS1 JIETEN
7. .http://russos.livejournal.com/817254.html

8. Karamor caiiToB 1m0 pOOOTOTEXHHWKE - TIOJIC3HBIM, KA4YeCTBCHHBIA U
HanOoJiee TOJIHBIH COOpHUK HWH(OpPMAIMA O POOOTOTEXHHKE. [DIEKTPOHHBIN

pecypc] — Pexum poctyma: , cBoOomnbIit http://robotics.ru/.
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[Tpunoxenus 1
OneHouHbIE MaTEpUAIIBI

Tect 1

1. Jlna o0mena jpaHHbIMH Mexay EV3 6aokom u  KomMnbroTEpOoM
UCTOJIb3YyeTCH. ..
a) WiIMAX
b) PCI mopr
c) WI-FI
d) USB nopt
2. BepHbBIM sIBJIsIeTCS YTBEPIKIAEHHE. ..
a) 0ok EV3 umeeT 5 BRIXOTHBIX U 4 BXOJIHBIX MIOPTA
b) 6ok EV3 umeer 5 BXOIHBIX U 4 BBIXOHBIX TTOPTA
C) 6ok EV3 umeet 4 BXOHBIX U 4 BBIXOHBIX ITOPTA
d) 6ok EV3 umeeT 3 BBIXOIHBIX U 3 BXOJIHBIX IMIOPTA
3. YcTpoiicTBOM, NO3BOJSIIOIIMM POOOTY OMNpEeAeJUTh PACCTOAHUE 10
00beKTa U pearupoBaTh Ha JBHKeHHE, SIBJISIETCS. ..
a) YIIbTpa3BYKOBOM JaTYUK
b) JlaTunk 3ByKa
¢) Jaruuk 1seta
d) I'mpockomn
4. CepBOMOTOp — 3TO...
a) YCTPOMCTBO JJIsl ONPEACICHHS I[BETA
b) ycTpoiicTBO 1yt ABMXKEHUS poOOTa
C) YCTPOMCTBO JIJIsi IPOUTPHIBAHUS 3BYKa
d) ycTpoHCTBO 115t XpaHEHHS JaHHBIX
5. K ocnoBubiM Tunam geraseit LEGO MINDSTORMS orHocsiTes...
a) 1IecTepeHKH, OOJITHI, IYPYITbI, OATKU
b) Oanku, WTUQTHI, BTYJIKH, GUKCATOPHI

C) Oayku, BTYJIKH, IIyPYIIbI, TAUKH
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d)
6.

a)
b)
c)
d)
7.

a)
b)

c)
d)
8.

10.

a)

b)

MTUQTHI, UTYPYIIbI, OONITHI, TIACTUHBI

Jis1 moakJII0uYeHus naT4yuka Kk EV3 Tpebyercsi moacoeIMHUTh OMH
KOHell KaleJisl K JaTYUKY, a APYIroH...

K OTHOMY 13 BXoAHbIX (1,2,3,4) moptoB EV3

OCTaBUTb CBOOOIHBIM

K aKKyMYJIATOPY

K otHOMY H3 BeIX0HBIX (A, B, C, D) moptoB EV3

st moakiaodeHusi ceppomoropa k EV3 Ttpedyercs noacoeMHUTH OUH
KOHeI[ Ka0eJyisi K CEpBOMOTOPY, a APYIOM...

K ogHOoMY M3 BeixoaHbIX (A, B, C, D) noptoB EV3

B USB nopt EV3

K OTHOMY 13 BXoaHbIX (1,2,3,4) moptoB EV3

OCTaBUTH CBOOOIHEIM

Biok «He3aBUCHMOe yIpaBJIeHHE MOTOPAMI» YIIPABJISAET...

JIBYMsI CEpBOMOTOpaMU

OJIHIM CEPBOMOTOPOM

OJIHUM CEPBOMOTOPOM U OJTHUM JTaTYUKOM

Hauoosb1iee paccrossHue, Ha KOTOPOM YJIbTPAa3BYKOBOM JaTYUK MOXKET
O00HAPYXKUTH 00BEKT...

50 cm.

100 cm.

3 M.

250 cm.

Joist nBH2KeHUs podoTa BIepel ¢ UCMO0JIb30BAHMEM JIBYX CEPBOMOTOPOB
HY’KHO...

3a7aTh  TOJIOKUTEIBHYIO MOIIHOCTH MOTOpa Ha Onoke «PyneBoe
yIPaBJICHUEC)

3aaThb OTPUIATENBPHYIO MOIIMHOCTh MOTOpa Ha Onoke «Pyrnesoe
yIpaBICHUE)

3aJ1aTh MOJIOKUTEIIbHYIO MOIITHOCTh MOTOpa Ha 0110ke «bobIoi MoTOp»
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d)
11.

d)

3aJ1aTh OTPULIATENBHYIO MOIIIHOCTh MOTOPA Ha 0110Ke «boJbIIoONH MOTOPY
Jisi nBMkeHust podoTa Ha3a/J ¢ MCNOJb30BAaHHEM [BYX CEPBOMOTOPOB
HYKHO...

3aJaTh TMOJIOKUTEIBHYIO MOIIHOCTH MoOTOpa Ha Omoke «PyrneBoe
YIPABJICHUE

3aJaTh OTPULATENIbHYI0 MOLIHOCTh MoOTOpa Ha Onoke «PyneBoe
yIIpaBJICHUE)

3a]1aTh MOJIOKUTEJIBbHYIO MOIIIHOCTh MOTOpa Ha OJ10ke «bonbiioit MoTop»

3aJ1aTh OTPULATEIBHYIO MOLIHOCTh MOTOPa Ha OJi0ke «bosbmoit MoTop»
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[Tpunoxenue 1

Tect 2

Zapanue Nel. Hanumure moansie Hassauus nerajeit LEGO Mindstorms EV-3:

1 2

5

/2
& =
&

3aganme Ne2. Hanumurte moJiHbIe Ha3BaHHMS JJEKTPOHHBIX KommnoHeHToB LEGO
Mindstorms EV-3:

[t
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3aganue Ne3. [lepedunciinre 0CHOBHBIE IPaBUJIa PadoThl B Ka0UHeTe pOOOTOTEXHUKH:

3aganue Ned.
Pacckazxxunre o noprax LEGO Mindstorms EV-3:
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