MYHULUTIATIBHOE BIOJIKETHOE OBIIEOBPA30BATEJILHOE VUPEXIEHUE
«3ABBAJIOBCKA S CPEJIHSLS OBIIIEOBPA30OBATEJILHAS IIIKOJIA Nel

3ABBAJIOBCKOI'O PAVIOHA»
P \
[TpuHsTa Ha IEAArOTHYECKOM ;f f ) /g_%sﬁfiﬁmge PHKa30M JTUPEKTOPa
coBeTe J8§S ey
, 5 1Ipik | ot «30» aBrycra
ITpotoxon Nel 024

0T «29» aBrycra 2024r.

HonosmurensHas o6meo6pasosarenbHas 00Iepa3BUBAIONIA
IIpOrpaMMa €CTECTBEHHO-HAYYHOM HAIIPaBIEHHOCTH
«PoboroTexHnka

Bospact yuaruxcs: 11-12 ner.

Cpoxk peamuzanuu: 1 ron

ABTOD - COCTaBHUTEID:
3arypckux TaresiHa AjekcaHapoBHA

2024 ron



OI'JIABJIEHHUE

1. KoMmiekc OCHOBHBIX XapaKTEPUCTHK JOMOJHUTENIHbHON 0011e00pa3oBaTeIbHOM

O0IIEPAZBUBAIOLIEH TIPOTPAMMDBL. ... vesereesreessressneeasreessreesssesssnesssnesannesaasesessneesneesnneens 3
1.1. TTOSCHUTEIBHAS BATTMICKA ..cvvveeeuteeesauteeeaasteeessseaessseasssseessasseeesasneessnsssessnsseesnes 3
1.2. Llensb, 3a1a49M, OKUAAEMBIC PEIYIIBTATDI ...eeeriuvrreeeesanrreeeesanrrneeessanneeeessanneeeesans 4
1.3. COACPIKAHUE TIPOTPAMMEBI ....vvieiuirreeeesanirreeeessstseesesanstseesesssssseeeesssssseesssnssneeeesans 6

2. KoMIiekc Opranu3aiiioHHO - MEAATOTHUECKUX YCIOBHM ....ceevvveirierieesrieaieeenenes 11
2.1 KaneHAapHBIA YUEOHBIN TPADHK .....vvviiiiriieiiiiiieiiiieesiiiessineessseeessineessssneessnsneas 11
2.2. DOPMBI ATTECTAITHH .. vvveeiuvreessssreesssseessssssesssssessssssessssssessssssessssssesssssssssssesssnsees 11
2.3. OLICHOUHBIE MATEPHAIIBL .....cceuurreesureressneeessreeesasnessasnessssssnssssnsesssnesssssnesssnsnes 11
2.4. MeToIn4ecKOe 00ECTIEYEHUE TIPOTPAMMDBL. ... .eeiuveersrerassreessreessreesneeasneessseeessns 13
P T @107 (000 Q1 17 U< 0 1 ) 0) 2 (PP 14



1. Komniekc 0CHOBHBIX XapAKTEPUCTHK A0NOJHUTEJIbHOM
o011eo0pa3zoBaTe/IbHOM 00LIEPA3BUBAIOLIECH IPOTrPAMMBI

1.1. Illosacnumenwvnasn 3anucka

HopMmaruBHbIe npaBoBbIe 0CHOBBI paspadorku JOOII:

o @enepanpHblii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuU B
PDy.

o KoHuenuust  pa3BUTUS ~ JOMOJHUTEIBHOTO  OOpa3oBaHus  JeTei
(Pacnopspxenue [IpaBurenscta P® ot 04.09.2014 r. Ne 1726-p).

o CAHUTAPHBIE [TPABUJIA CAHUTAPHO-
SIIMAEMUOJIOTUYECKME  TPEBOBAHUA K  OPrAHM3ALUAM
BOCIIUTAHUSA U OBYUEHUS, OTJBIXA U O3OPOBJIEHWA JIETEM U
MOJIOJEXM CII 2.4.3648-20 YTBEPXJIEHBI mnocranoBicauem I1aBHOTO
roCyJIapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit dexnepanuu ot 28 ceHTAOps
2020 roma Ne 28 3apeructpupoBaHo B MuHHCTEpCTBE IOCTULIMU Poccuiickoit
Oenepanuu 18 nexadpst 2020 roma peructpanroHHbi Ne 61573

o [Tucemo Munobpuayku Poccum ot 18.11.2015 Ne 09-3242 «O
HampaBieHun uHpopManum» (BMecte ¢ «METOIUYeCKUMU PEKOMEHIAIUSIMU 10
MPOCKTUPOBAHUIO JIOMOJHUTENBHBIX —OOIEpa3BUBAIOIIUX MPOrpaMM  (BKIIHOYAs
Pa3HOYpPOBHEBBIE TPOTPAMMBI )».

o ITpuka3 I'nmaBHOTrO yripaBiieHHs 00pa30BaHUS U MOJIOACKHON MOTUTUKU
Anraiickoro kpas  oT 19.03.2015 No 535 «OO yTBEpX IAEHUU METOJIUYECKUX
pekoMeHAanuii 1o  pa3paboTKe  JIOMOJHUTEIBHBIX  00Ie00pa3oBaTEIbHBIX
(oO1Iepa3BUBAIOIINX ) TIPOTPAMMY).

o YcraB MYHULIUITAJIBHOT'O BO/IPKETHOI'O
OBIIEOBPA3OBATEJIbHOI'O YUPEXJIEHUA «3ABBAJIOBCKAS CPENHAA
OBIIEOBPA3OBATEJIBHAS IIIKOJIA Nel 3ABBSJIOBCKOI'O PAMIOHA»

o [TonoxeHue 0 AOMOMHUTENbHBIX O0IIE00pa30BATENbHBIX MPOrPaMMAX,
peanu3yeMbIX B MVYHUILIUITAJIBHOM BIOJIDXETHOM
OBIIEOBPA3OBATEJIbHOM YUYPEXJIEHUN <«3ABBAJIOBCKAA CPEAHAA
OBIIIEOBPA30OBATEJIBHA S IIIKOJIA Nel 3ABBSIJIOBCKOI'O PATOHA»

o [Ipukaz Munnpocsemienuss Poccun ot 09.11.2018 Ne 196 «O6
yrBepkaeHun llopsnka opraHu3zalii M OCYUIECTBJICHHUS 00pa3oBaTEIbHOU
JESATEIBbHOCTH IO TOMOJHUTENIbHBIM 0011€00pa30BaTEIbHBIM POrPaMMaM)

AKTYaJIbHOCTD:

PoGoTtoTexHMKka —  3TO  TPOEKTHPOBAaHWE,  KOHCTPYHpPOBAaHWE U
POrPAaMMHUPOBAHHE BCEBO3MOXKHBIX HWHTEUICKTYaJIbHBIX MEXaHHW3MOB-POOOTOB,
UMEIOIINUX MOAYJIBHYIO CTPYKTYPY M 00JIaaf0IMX MOIIHBIMH MHKPOIIPOIIECCOPaMHU.
B Hacrosmiee Bpems aBTOMaTH3alds JOCTHUTJIA TAKOTO YPOBHS, NMPU KOTOPOM
TEXHUYECKUE OOBEKThI BBIMOJHSIIOT HE TOJBKO (YHKIIMM 10 00paboTke
MaTepUaTbHBIX MPEAMETOB, HO W HAYMHAIOT BBIMOJTHATH OOCTY)KMBAHHE U
TJIAHUPOBAHME.



PoGoToTexHnKa yxe BbIZIeTICHA B OTACIBbHYIO0 OTpacib. CeroHs 4eI0Be4YeCTBO
MPAKTUYECKH BIUIOTHYIO TMOJONIJI0O K TOMY MOMEHTY, Korga poOOThl OyayT
HCIIONB30BAaThC BO Bcex cdepax xKusHedesTenbHOCTH. I[loaTomy wu3yudeHue
pPOOOTOTEXHUKH W  KOMIIBIOTEPHOTO  MPOTPaAaMMHUPOBAHUS ~ HEOOXOIUMO B
00pa30BaTEeNbHBIX YUPEIKICHHSIX.

Kpome TOrOo, B yCIOBHUSIX HEBBICOKOW MOTHBAIMU JETCH K TO3HAHUIO H
HayYHO-TEXHHMYECKOMY  TBOPYECTBY,  HHU3KOMY  TPECTIXKY  HWH)XCHEPHBIX
CHEIMATLHOCTe  0COOYI0  aKTyaJbHOCTh IPHOOpPETaeT COBEPIICHCTBOBAHUE
JIOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX MPOTPAMM, CO3JaHUE MOIYJIBHBIX MPOTpaMM
Ui 0co00TO Pa3BUBAIOIIETO TMPOCTPAHCTBA W (POPM I HMHTEIUIEKTYaJIbHOTO
pa3BUTHS JACTEH W MOJIOACKH, WX TMOATOTOBKA IO TPOrpaMmaM HWHXKEHEPHOU
HaIPaBJICHHOCTH.

MoTuBaIruio AeTe K HaydHO-TEXHHYECKOMY TBOPYECTBY MOKHO Pa3BUTH NPH
MTOMOTITA

oOpa3zoBaTeIbHON POOOTOTEXHUKH, T. K. POOOTOTEXHHUKA HA CETOJIHSIIHHI
MOMEHT SBJISIETCS OJHUM U3 HaIpaBJICHUH, CIIOCOOHBIX OOBCIMHHUTH B cebe
(hakTHUECKH BCE MIKOJIbHBIE IPEIMETHl €CTECTBEHHOHAYYHOTO IIMKJIA, Peaiu30BaTh U
YKPEMUTh MEXIPEIMETHBIE CBSI3H.

Bua J1OOII:

MonauduiupoBanHas mporpaMma — 3TO IporpamMma, B OCHOBY KOTOPOM
MoJIoKeHa MpUMEpHasi (TUMOBasi) MporpamMma JuOO MporpamMma, paspadoTaHHas
IPYTUM aBTOPOM, HO HW3MEHEHHass C y4eTOM OCOOEHHOCTEH 00pa3zoBaTeIbHOU
OpraHu3allid, BO3pacTa U YPOBHS MOJTOTOBKU JI€TEH, peKUMa U BPEMEHHBIX
MapaMeTpOB OCYIIECTBJICHUSI NIEATCIHbHOCTH, HECTAHJIAPTHOCTU WHAUBUIYaTbHBIX
pe3ybTaTOB.

Hanpasaennocts JJOOII:

TexHnueckas.

Aapecar 1OOII:

[Iporpamma paccunrtana Ha yvamuxcs 11 -12 ner

Cpok u 00bem ocBoenusi JJOOII:

I rox, ¢ 01.09.2024 r. mo 30.05.2025 r, 102 nmenarornyeckux 4Jaca
®opma o0yveHus:

Ounas.

1.2. I]enw, 3a0auu, oxcuoaemvie pe3yibmamaol

Heanb:

(dbopMHpoOBaHUE KYJIbTYpbl KOHCTPYKTOPCKO-HCCIEI0BATENBCKON AEATENbHOCTU
U OCBOGHUE MPUEMOB KOHCTPYMPOBAHHUS, MPOrPaMMHUPOBAHUA U YIpaBICHUS

pOOOTOTEXHUYECKUMHU  yCcTpoiicTBaMu (0a30Bbli  Habop koHcTpykTopa LEGO
MINDSTORMS Education EV3).



3agaun:

® TI03HAKOMUTH C OCHOBHBIMH TPUHIUIIAMH MEXaHHUKH: KOHCTPYKIIMU U
MEXaHU3MBI JIJIs TIepeiavy U IpeoOpa3oBaHusl IBIKCHUS;

® T[IO3HAKOMUTh C WCTOpPHEW pAa3BUTHUS W TEPEAOBBLIMH  HaIPaBICHUSIMU

POOOTOTEXHUKH;

MMO3HAKOMHTH C OCHOBHBIM 3JIEMEHTaMU KOHCTpYKTOpa Lego n cmocobamu nx

COCIMHCHUSI,;

MO3HAKOMHTH C OCHOBaMH IIPOTPaMMHUPOBaHUs B KOMITbIOTEpHOH cpene EV3;

HAyYUTh YWTATh DJJIEMEHTApHBIC CXEMBI, a TaKKe COOMpaTh MOJEIH IIO

MIPEIOKCHHBIM CXEMaM U MHCTPYKITHSM;

® HAyYUTh YyCTAHABIHMBAThH NPUYMHHO-CIICIICTBCHHBIC  CBS3U:  DEIICHUC
JOTUYECKUX 3a]1aY;

® HAyYuTh MPOBOJUTH OJKCIIEPUMEHTAIbHBIE HCCICAOBAHHUS C  OIICHKOM
(u3MepeHueM) BIMSHUS ~ OTHIEIBHBIX  (DAKTOPOB, a TakkKe HAYYUTh
aHAJIM3UPOBATh PE3yJIbTaTbl W HAXOJUTh HOBBIC PEIHICHHS: CO3JaHUE
IPOEKTOB;

® MOTHBHPOBATh K H3YYCHHIO HAyK €CTCCTBCHHOHAYYHOTO IHKIA: (DU3UKH,
nH)OpMATUKHU(IIPOTPAMMHPOBAHUE W ABTOMATHU3WPOBAHHBIE  CHCTEMBI
VIPABJICHHS ) © MATEMATHKH;

® OpHEHTHUPOBATh HAa WHHOBAIMOHHBIC TEXHOJOTHH W METOIbI OpTaHW3aIUs
NPAKTUYECKON  JesTenbHOCTM B cdepax  oOmer KUOEpHETHKH U
poOOTOCTPOCHMUS;

® pa3BUBATh 0OPA3HOE MBIIUICHHE, KOHCTPYKTOPCKUE CIIOCOOHOCTH JIETEH;

e pa3BUMBATh YyMEHHE OTCTaWBATh CBOK TOYKY 3PCHHUS, CaMOCTOSITCIBHO
HaXOJIUTh OTBETHI HA BOIIPOCHI ITyTEM JIOTHUECKUX PACCYKICHU;

® pa3BUBATh CJIOBAPHBIN 3aMac U HABBIKU OOIICHHUS JIETEH, yMeHUEe paboTaTh HaJ
IPOEKTOM B KoMaH i€, 3 (PEKTUBHO pacTpenensiTh 00I3aHHOCTH;

® TMPUBUTH TPYAOJItOOUE, aKKypPATHOCTh, CAMOCTOSATEILHOCTh, OTBETCTBEHHOCTb,
aKTUBHOCTbB, CTPEMJICHHE K JIOCTHKEHUIO BBICOKUX PE3yJIbTATOB;

® TOJIYYUTh OIBIT CAMOCTOSITENILHOWM 00pa3oBaTeIbHOM, OOIIECTBEHHOM,
IIPOCKTHO-HCCIEA0BATEIILCKON IEATSILHOCTH,

® HAyYuTh KOPPEKTHO OTCTaWBaTh CBOK TOYKY 3peHHUs; CcHOpMUPOBATH
KYJIbTYpy OOIIICHUS ¥ TIOBEICHHS B KOJUICKTHBE.

B xome wu3yueHus Kkypca (GOpMHUPYIOTCS M TOJYYalOT  pPa3BUTHE
METaIlpeAMETHBIE PE3YJIbTATHI, TAKHE KaK:

* YMEHHE CaMOCTOSTENIbHO IIAaHUPOBATh MYTHU AOCTHXKEHHUS UEJeH, B TOM
Yuclie albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hambojee 3PPEKTHUBHBIE CIOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 33/1a4;

* yYMEHHE OIICHMBaTh NPaBWIBHOCTh BBIMOJHEHUS y4yeOHOW  3ajauu,
COOCTBEHHBIE BO3MO)KHOCTH €€ PEILLICHUS;

* yMEHHME CO3/1aBaTh, IPUMEHATh WU INPEOOPA30BBIBATH 3HAKU U CHUMBOJIBI,
MOJIETIH M CXEMBI JJIs1 PEIIeHUs] Y4eOHbBIX U TO3HABATENbHbIX 3a/1a4;

* BIJIAJICHHE OCHOBAMHM CAMOKOHTPOJS, CAMOOLIEHKH, NMPUHATHUS DPELICHHH M
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIbHOMN IE€ATEIbHOCTH;
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* yMEHHE OpraHu30BbIBaTh Y4YeOHOE COTPYJHHUYECTBO U COBMECTHYIO
JESITeIbHOCTh C YYUTENIEM U CBEPCTHUKAMU; pabOTaTh MHAMBUAYAIBHO U B TPYIIIIE;
HAaXOAUTh OOIlee pelieHne U paspemars KOHGIMKTHL Ha OCHOBE COTJIACOBAHUS
NO3UIMN U y4eTa UHTEPECOB; POpMYIUPOBATh, ApTYMEHTUPOBATH U OTCTAaUBATh CBOE
MHEHUE;

* (QopMupoBaHHE M pa3BUTHE KOMIETEHTHOCTH B O00JIACTH HCIIOJIb30BAHUS
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee MKT-koMmereHuun).

JIMYHOCTHBIEC pE3YyAbTAThI, TAKUE KaK:

* (opmHupoBaHME OTBETCTBEHHOIO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH OO0yYaromIMxcs K CamMOpa3BUTHUI0O U CaMOOOPAa30BaHHMIO HA OCHOBE
MOTHBAIlMM K OOYYEHHIO W TIO3HAHHWIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHHIO
JanbHeNIel MHANBUAYaJIbHON TpaeKTopuu oOpa3oBaHMs Ha 0a3e OPHUEHTHPOBKHU B
Mupe mpodeccuii U MPoPEeCCUOHATBHBIX MPEANOYTEHUM, C YU4E€TOM YCTOMYMBBIX
MMO3HABATEJIbHBIX MHTEPECOB, @ TAKKE€ HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILLIEHUS K TPYAY, PA3BUTHUS OIBITA yYAaCTHUS B COLUAIIBHO 3HAUMMOM TPYIE;

* (QopMupoBaHME KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOUIEHUH U
COTPYJHUYECTBE CO CBEPCTHHKAMH, B3POCIBIMH B IIpolecce 00pa3oBaTeIbHOMH,
OOLIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATEIbCKON, TBOPUECKONW U JAPYTUX BHUIOB
NEATEIIBHOCTH.

O6pa3zoBaTtenbHbIe (IPEIMETHBIC) PE3YILTATHI:

e (opmupoBaHHME HABBIKOB M YMEHHUH 0€30MacHOTO H IIEJIeCO00pa3HOro
MOBEJICHUS TIPU pad0Te ¢ KOMIBIOTEPHBIMU MpOrpaMmaMu U B MIHTepHeTe,

® OCBOCHHME KOHCTPYKTUBHBIX OCOOCHHOCTEH U  Ppa3du4yHBIX MOJIETeH,
COOpPYKEHUUM U MEXaHU3MOB; KOMIIBIOTEPHOM Cpe/bl, BKIIOYAIONIYI0O B ce0s
rpaduyecKuil SI3bIK MPOTrPpaMMHUPOBAHUS;, OCHOBHBIX KOMIIOHEHTOB KOHCTPYKTOPOB
JIETO;

® CO3/1aBaTh JICHCTBYIOIINE MOEIU POOOTOB Ha OCHOBE KoHCTpykTOopa JIET'O;

® COCTaBJIATH AJITOPUTMBI JJISI HCTIOJIHUTEIICH;

® CO3/aBaTh MPOrPaMMbI HA KOMITBIOTEPE;

® KOPpPEKTHUPOBATh MPOrpaMMbl TMpPU HEOOXOAMMOCTH; JIEMOHCTPUPOBATH
TEXHUYECKUE BO3ZMOXKXHOCTH POOOTOB.

1.3. Cooeprcanue npozpammol

Conepxanue y4eOHOTO Kypca TPEJCTaBIEHO TMOJO0OPKONW  MPOEKTHO-
UCCIICIOBATENILCKUX 3a/ad Ui y4yalmuxcs S5 KiaccoB. B mporecce paboTbl
caMoy4HTeldh  (CHCTeMaTH3WpOBaHHAas  MOJOOpPKa  Y4eOHBIX  MaTepHAJIOB,
NpEeACTaBICHHAS B MMPOrPAMMHOM OOCCIICYCHHH, T B YBJICKATCIbHOU (hopMe HIET
3HaKOMCTBO ¢ oOyyatomumu rnporpammamMu LEGO MINDSTORMS Education EV3).

Bce 3amanus mpakTukyma — 3TO T€ MPOOJIEMBI M BOIPOCHI, C KOTOPBIMHU
CHEIMAMCTBl CTAJIKUBAIOTCS ceroaHsA. lIpoBoms wucciemoBaHUS W BBITIOJTHSISA
3alaHusl, Y4Yallydecs Imar 3a IMaroM Y3HAIOT, Kak COo37aBaTh MPOTPAMMBI IS
yIpaBICHUS TPOCTHIMH M CIOKHBIMH  POOOTH3MPOBAHHBIMH  MEXaHHU3MaMH,
npuoOpeTaroT ob1iee mpencTaBieHne 00 MHTepeCHEN el Hayke — POOOTOTEXHUKE.
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TemaTH4YecKkoe MUIAHNPOBAHUE Kypca

Ne /i | Tema KonmuectBo vacos
1 Brenenne B poOOTOTEXHUKY 2
2 Kouctpykrop LEGO Mindstorms EV3 6
3 Nzyuenue Cpensl yIpaBICHUS u|3l
MIPOTPaMMHUPOBAHUS
4 HUmuranmn 12
4 Hatunkn LEGO MINDSTORMS EV3 EDU u | 9
UX MMapaMeTPhI.
9) OCHOBBI POTPAMMUPOBAHUS 12
6 [IpakTukym 10 cOOpke pOOOTHU3UPOBAHHBIX | 22
CUCTEM
7 TBOpueckue IIPOEKTHBIE paboThI u|8
COPEBHOBAHMS
Hroro | 102
IloypouHoe njiaHMpoBaHHue Kypca
Ne | Tema 3ausaTui OcHoBHbIE Borpocsl, | Konnue
n/m paccMaTpuBaeMble Ha 3aHSTUU CTBO
4acoB
Tema 1. BBenenne B po00ToTeXHHKY (2 yaca)
1-2 | PoboToTexHukKa. Hcrtopus | Pacckas 0 pa3zButuy | 1
POOOTOTEXHUKH. POOOTOTEXHUKH
B MHPOBOM COOOIIECTBE U B
yacTHOCTH B Poccun.
[Toka3 Buaeo poJMKOB O pOOOTaxX U
POOOTOCTPOCHUH.
[IpaBuna TeXHUKN 6€30MACHOCTH.
2 Konctpykrop kommannu Lego 3HaKOMCTBO C KOHCTpyKTOpam# | 1
KOMITAaHU U Lego, 170,
(GYHKIIMOHATLHOM HA3HAYCHUH W
OTJINYUH ,JIEMOHCTpAITUs
UMEIONTUXCSl HA0OPOB
Tema 2. Konctpykrop LEGO Mindstorms EV3 (6 uacoB)
3 3nakomctBo ¢ Habopom LEGO | 3nmakomumcss ¢ ©Habopom Lego |1

Mindstorms EV3

Mindstorms EV3 cOopku 8547.
Yro HeoOXoauMO 3HATh TEpe.
HagasioM pabotel ¢ EV3. JlaTunku
koHCTpykTopoB LEGO Ha Oaze
koMmmbrotepa EV3 (IlpesenTtanus),
anmapatHbld W MPOTPAMMHbBIN
coctaB KoHCTpykTopoB LEGO Ha

0aze KOMITBIOTEPA EV3
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(ITpesenrarust), ceppomotop EV3

4 MonybHbI MIPUHLAII s | CyTh MOAYJIBHOTO MPUHLMNA IS
COOPKHU CIIOKHBIX YCTPOUCTB coopku CJIOKHBIX
YCTPOMCTB. KongeiiepHas
aBTOMATH3UPOBAHHAS cOopka.
JocTonHcTBa NPUMEHECHUS
MOJYJIBHOTO IPUHIUIIA.
3) CepBoMoTOpHl. JlaTunkm. CepBOMOTOPBHI. JaTuuku.
[logxiroueHue CEpBOMOTOPOB U
JTATYMKOB.
6 KoHctpynpoBanue nepsoro | [Ipaktuka. CoOupaem  mepByro
pobora MOJIeIb po0oTa
7-8 | [IpoexT «Bammm» Brinonnenune npoekra «Bamwmy -

co0OpaTh poboTa 1o
WHCTPYKITUH. [TpoBepuTh
paboToCocOOHOCTh pOOOTA.

Tema 3. U3yueHue cpeabl ynpasJjeHus

U nporpammupoBanus (31 yacos)

9- | Untepdoetiic [1O LEGO | M3yuenue mporpaMMHOTO
10 | Mindstorms. Camoy4uTeIs. oOecTieueHHs, U3yUSHHUE CPEIbI
IPOrPaMMHUPOBAHNS, YIIPABIICHHUSI.

11 | BuzyaneHoe mnporpammupoBanue | Kparkoe nuzydeHue nporpaMMHOTO

B pOOOTOTEXHUKE o0ecrnedeHus1, U3yu4eHue cpeibl
IPOrpaMMHUPOBAHUS U YIIPABJICHUS.
12 | Ilanens uactpymenToB. [lamutpa | Jlekmus. M3ydyenune nporpaMMHOTO
koman. Pabouee noe. o0ecrnedeHus1, U3yu4eHue cpeibl

POrPaMMHUPOBAHUS, YIIPABICHHUS.
KpaTkoe n3ydeHue nporpaMMHOTO
oOecreyeHus, U3y4eHHUe CPeibl
IPOrpaMMHUPOBAHUS U YITPABJICHUS.

13- | Ilepemaua m 3amyck mporpamM. | 3HAKOMCTBO C 3aITyCKOM

14 | TectupoBanue poOoTa. nporpammsl, ee HTEpdeiicom.
Komanpl, AT TPBI
UHCTPYMEHTOB.
[Tonkmouenue EV3.

15 | Ommbku B pabore poboTa W WX | 3arpy3ka  TOTOBBIX  MPOTPaAMM

HCIIPaBIICHUE yIpaBiIeHUS poGoTom, ux
TECTHUPOBAHUE, BBISIBJICHHE
CUJIBHBIX W  CJa0bIX  CTOpPOH
IPOTPaMM.

16 | CocraBnenue muHelHbIX | [Ipaktuka. Pa3zpabotka mporpamm
IPOTrpamM C JUTST  BBITIOJTHEHUSI TIOCTaBJICHHBIX
MCIIOJIb30BaHUEM Onoka | 3a1a4u.

JIBUKCHHSL.
17- | JIBmxeHue Boepen, Ha3al. [IporpaMmupoBaHue JBUKECHUS
18 BIIEpE]] O MPSIMOI1 TPAEKTOPUHU.
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Pacuet uncna 060poTOB KOIECA
JUTSI TIPOXOSKIICHUS 33 IaHHOTO
PacCTOSIHHS.

19 | Pemenue 3aa4 Ha TBUXKEHUE. [TpoekT «IlepersruBanue kaHaTa»

20- | Pa3BopoT Ha mecTe Crnioco0bl pa3zBoporTa.

21 3arpy3ka nporpamm B EV3

22 | CnocoOsI MOBOpOTa pOOOTA Crioco0Ob1 TOBOPOTA.

23 | Beruucnenwne MUHUMaIbHOTO | U3yueHue dbopMyIBI TUTSt

paauyca nmoBopoTa OTIpe/IeTICHN YTJia TOBOPOTa

24- | KonblieBble aBTOTOHKH [TpoexT «KoJblieBble aBTOTOHKI

26

27 | PoGOTHI M 3MOLIHH. Hucnneit. Ucnonb3oBaHUE AUCILIES
EV3.

28 | DKpaH # 3ByK Cozanue aHuMaIuu.

29 | PaboTta ¢ mocBeTKOM KHOMOK Vcnonp30Banne MOJCBETKU

30- | IIpoekt «He3naiika» Brmonnenne npoekra «He3Haiika»

32

33 | Oxunanue Hcnonb3zoBanne KoMaH bl « K n»

34- | [IpoekT «Pa3zMuHHpOBaHUEY. CamocrosiTenbHas TBOpYECKas

36 paboTa ydanumxcs

37- | IIpoexT «3emns @panma Mocuda» | CamocrosTenpHas TBOpUYECKAs

39 paboTa yJamuxcs

Tema 4. Umutanuu (12 v)

40- | POOOTBI-CUMYIIATOPBHI. [IpoexT | POOOTHI-TpeHakEPHI, BH/IbI

42 | «Pyka» poOOTOB ~ —  WMHUTATOpPBl U
CUMYIIATOPBI, HA3HAYCHUE u
OCHOBHBIE BO3MOYKHOCTH.
Wcnibrranust po6ora «Pykay

43 | ANITOPUTM U KOMITO3UIIUS Uto Takoe auroputr™, OTKyAa
MOSIBUJIOCH 3TO CJIOBO.
Kommo3uuusi — 93TO JHMHEHHBIN
aJTOPUTM, OCOOCHHOCTH
JIMHEUHOTO AJITOPUTMA.

44 | CpoiicTBa ajiropurma CBoiicTBa anropuTma

45 | CucteMa KOMaHJ UCITOJTHUTENS 3HAaKOMCTBO c MTOHATUSMHA
«KOMaH/1ay, «UCTIOJTHUTEID,
«cucTeMa KOMAaHJ MCIOJHUTEISN.
CBoMcTBO CUCTEMBI KOMaH/I
VCITOJTHUTEJIS.

46- | IIpoekT «BbITyCKHUKY Brimonuenue IIPOEKT

47 «BBITTYCKHUK»

48- | 3BykoBO# penakTop U KoHBepTep | OCHOBHBIE TIOHATHS  «3BYKOBOH

49 peIaKkTopy, «KOHBEPTEP.
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[IpakTrueckas paboTta B 3ByKOBOM
pemaxTope.
50- | IIpoekT «Ilaposib 1 OT3BIBY 2
51
Tema 4. latunku LEGO MINDSTORMS EV3 EDU u ux napametpsbl. (9 4)
52 | JlaTuMk KacaHusI. 1
53- Co3znanue IByXCTyIEHYAThIX 2
o4 IIPOTPaMM. Hcnonp3oBanue
Pemmenwne 3ama4 Ha JBUKCHHE C
UCTIOJb30BaHUEM JIaTINKA KHOTIKH
CACALILSL. BrimomHsaTh MH?FO pav3 s
MTOBTOPEHUS JIEHCTBUN MTPOTPAMMBI.
CoxpaHeHune U 3arpy3Ka nporpamMmm
55 | JIaT4uK OCBEIIEHHOCTH, PEKUMBI 1
paboThI TaTYuKA.
56- | Pemienue 3amay Ha ABUKEHUE C Hcnonb3oBanue gaTuvka 2
57 | UCTIONIB30BAHUEM JIaTUMKA OCBEIICHHOCTH B KOMaH[1e JKou.
OCBEIICHHOCTH Co3nmaHre MHOTOCTYTIEHIATHIX
porpamMm
58 | YubpTpa3ByKOBOM JATUHK. Y npTpa3ByKOBOW JATYHK. 1
59- | Pemrenne 3a1a4 Ha ABMKEHUE C Omnpenenenue pobGoTtom | 2
60 | ucrosbp3zoBaHUEM pPacCTOSIHUS
yJIBTPA3BYKOBOTO JAaTYMKa JI0 TIPETIATCTBUS
Tema 5. OcHoBbl porpammupoBanus (12 yacos)
61- | CueTunk kacanuii. BeTBienue nmo garayukam. MeToapl IPUHATHS 3
63 | pemenuii poboTom. Mojenu nmoBeaeHus Mpu pasHOOOPa3HBIX
CUTYaIMsIX.
64- | Pemenue 3ama4y Ha IBM)KCHHE BIOJIb CTOPOH KBajparta. Mcmons3oBanne | 3
66 | MKIIOB IIPH PENICHUH 3aJ1a4 Ha JIBIKCHHUE.
67- | Mcmonp30BaHye HIDKHETO JaTYMKa OCBEIEHHOCTH. Pertenne 3aqaa Ha | 3
69 | nBMXKEHHE C OCTAHOBKOM HAa YEPHOM JMHUMU.
70- | CopeBHOBaHHE POOOTOB Ha TECTOBOM TI0JIE. 3a4eT BPEMEHU U 3
/2 | Konu4decTBa ONMOO0K
Tema 6. IIpakTuKkyM 1o cOOpKe poOOTH3NPOBAHHBIX cHCTEM (22 yaca)
73- | I3MepeHune OCBEIIEHHOCTH. Hcnonb3oBaHre KOHCTPYKTOpa 6
/8 | OnpenerneHre UBETOB. Lego B kauecTBe LUPPOBOH
Pacmo3naBanue 11BETOB. nabopaTopuu.
79- | U3mepenue paccTOsTHUM 10 6
84 | o6bexToB. CkaHMpOBaHUE
MECTHOCTH.
85- | Peakmus poOoTa Ha 3BYK, IIBET, 6
90 | kacanme. Taiimep.
91- | JIBwxxeHue Mo 3aMKHYTOU 4
94 | TpaekTopuM.
Tema 7. TBopueckHe NPpoeKTHHIE PA00THI M COPeBHOBaHMS (8 4acoB)
95- | KoHcTpynpoBaHHe COGCTBEHHOH | E
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97 | mogemu poboTa

98- | IIporpammupoBaHue u 3
100 | ucnpITanme COOCTBEHHOU MOJIEIN

pobora.
101 | [Ipe3enTanuu u 3anuTa MpoeKTa 2

- «Moi1 yHHKaJbHBIA POOOT»
102

2. Kommiekc OPraHUu3alUOHHO - HEAATOTHICCKHUX yC.]'IOBI/Iﬁ

2.1 Kanenoapnutit yueonwtii cpaghux

HAUMEHOBaHHE CPOKH
KonnuectBo yueOHBIX HENlEb 34
KonnuectBo yueOHBIX YacoB 102

HpOIIOJDKHTGJ'IBHOCTI) KaHUKYJI

HIOHb-aBI'yCT

I[aTLI Ha4dajla 1 OKOHYaHUA y‘l€6HOFO roga

01.09.2021- 31.05.2022

Cpoku MpOMEKYTOUHOU aTTeCTalluu

HCT

Cpoxu UTOroBO# arTecTaluu (pu HAJIUYWH )

HET

2.2. @opmbl ammecmayuu

JIaHHBIN KypC HE MPEANONAracT UTONOBYIO aTTECTALMIO YUAIIUXCS.

OI.[GHI/ITI) YCIICXH z[eTeﬁ B OCBOCHHH IIPOI'paMMBbl, UX IPAKTHYCCKHC 3HAHUA U
YMCHHUA ITIOMOTI'aCT IIPOMCIKYTOUYHAA aTTCCTAIlHA.

[IpomexxyTouHas arTecTanus MpOBOAUTCS B hopMe:

-  WHAUBUIyaJIbHOM - 3amura MOJeIu poO0OoTa TOCJE€  BBITOJHEHUS

MOCTABJICHHOM 3a/1a4u HA YPOBHE TPYIIIbI;
- TPYIIIIOBOM - OTYET, 3allUTa MPOCKTA.

VYuyamnuecs monaydaroT cepTudukar mo uroram kypca B oobeme 102 yaca u
MOXBaJIbHBIE JTUCTHI 32 pa3pabOTKy UHAUBUIYyATbHBIX Mojiesiel poooToB. Tem caMbiM
OHM (POPMHUPYIOT CBOE MNOPT(HONHO, TOTOBATCA K BBIOOPY CBOEH MoOcCienyrouen
TPACKTOPUH PA3BUTHS, POPMUPYIOT CBOIO MOJUTEXHUIECKYIO 0a3y.

2.3. OueHoOYHbIe MaTepPUAIbI

TBop4Yeckne NpoeKTHBIE padOTHI U COPEBHOBAHMS
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e [IpaBmna copeBHoBanmii. Pabota Hajg mnpoekTamu «JIBHkeHHe 110
3amaHHOM Tpaektopun», «Kereabpunr». CopeBHOBaHHME pPOOOTOB Ha
TECTOBOM IIOJIE.

o KonctpynpoBanue cobcTBeHHOM Moaenu podota. [IporpammupoBanue u
UCIIBITAHUE COOCTBEHHOM Mojenu pobota. IloaseneHrne UTOroB padOThI
yuamuxcsa.  [logrotoBka  TOKIAAOB,  MPE3EHTALM,  CTEHIOBBIX
MaTepuaioB I MTOTOBOM KOH(EpeHUWU. 3aBepUIeHUE CO3JaHUs
Mozeliel poOOTOB Il UTOTOBOM BBICTABKH.

IIpumepHbIe TEMbI IPOECKTOB:

1. CopoexTupyiite U MOCTPOHUTE aBTOHOMHOT'O po00Ta, KOTOPBIN JIBUKETCA 11O
MPaBUILHOMY MHOTOYTOJIBHUKY U U3MEPSET PACCTOSHHE U CKOPOCTh

2. CHpoexTupyute M TMOCTPONTE aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET
[EPEIBUTATHCS:

o HapaccrosHue 1 m

o HCIOJb3Yys XOTs Obl OIUH MOTOP

o UCHOJIb3Ys JUIS IEPEIBMKECHMSI KOJIeca

o a TaKXe MOKET 0TOOpakaTh Ha IKPAaHE MPONUJECHHOE UM PACCTOSHUE

3. CropoekTupyiTe W TIOCTPOWTE AaBTOHOMHOTO po0OTa, KOTOPBIA MOXKET
IIEpEMEIATHCS U:

o  BBIYHCIATH CPEAHIO0 CKOPOCTh

o @ TaKXe MOXET 0TOOpakaTh HAa KPAaHE CBOIO CPEIHIOID CKOPOCTh

4. CnpoexkTupydWTe U TMOCTPONTE AaBTOHOMHOTO po0OTa, KOTOPBIM MOXKET
NepeABUTaThCS:

o Ha paccrosHue He MeHee 30 cM

o HCIOJNb3Yys XOTs Obl OIUH MOTOP

o HE UCHOJIb3Y JUIs IIEPEBHXKEHHSI KOJieca

5. Copoektupyite, mOCTPOUTE U 3aPOTPaMMUPYHTE pOOOTa, KOTOPBIM MOKET
JBUTATbCS BBEPX 110 KaK MOXKHO 00Jiee KpyTOMY YKJIOHY.

6. CnpoekTupyiite, MOCTPONUTE U 3aMIPOTPaMMUPYIUTE pOOOTA, KOTOPHIN MOKET
HepeBUTaThCsl IO TPAEKTOPUHU, KOTOpasi 00pazyeT MOBTOPSIEMYIO T€OMETPUUYECKYIO
¢urypy (HarpuMmep: TpeyroJbHUK WM KBaApar).

7. CropoexkTupyiTe u mocTpoiTe 0o0Jiee YMHOrO poOOTa, KOTOPBIM pearupyet
Ha OKpYyXalolryro OOCTaHOBKY. 3amporpaMMHUpyHTe €ro IJjsi MCHOJIb30BaHUS
JaTYMKOB LIBETA, KACAHUA, U YJIbTPa3BYKOBOTO AaTUMKA JUIsl BOCIPUATHS PA3TIUUHBIX
JTAHHBIX.

8. Cnpoektupyiite, TOCTpPONUTE W 3amporpaMMUpyiTe pOOOTU3UPOBAHHOE
CYILIECTBO, KOTOPOE€ MOKET BOCHPHHHMATh OKPYXKAIOLIYIO CPEAy U pearnpoBaTh
CJIeIYIONUM 00pa3oM:

o W3/1aBaTh 3BYK;

o WM 0TOOpaxaTh 4TO-Mr00 Ha 3KpaHe moayns EV3.

9. Copoektupyiite, TOCTPONTE W 3ampPOrpaMMHUPYHTE pPOOOTHU3UPOBAHHOE
CYyILIECTBO, KOTOPOE MOXKET:

o UYyBCTBOBaTh OKPY’KAIOIIYI0 OOCTAaHOBKY;

o pearupoBaTh JBHKCHHUEM.

10. CopoekTupyiite, MOCTPOWTE M 3alpOrpaMMHUpPYHTE POOOTU3UPOBAHHOE
CYILIECTBO, KOTOPOE MOXKET:

12



o BOCHPHHHUMATh YCIOBHUS CBETA U TEMHOTHI B OKPY’KAIOIIECH 0OCTAaHOBKE;

o pearupoBaTh Ha KaXKIO€ YCIOBHE PA3IMYHBIM IMOBEICHUEM

IIpe3eHTanusi rpynmnoBoro NpoeKTa

[Iporiecc  BBIMONHEHHWS WTOTOBOWM  pabOTBI  3aBepliaeTcs  MPOLETYpPOn
NPE3CHTAIUN JCHCTBYIOMIETO poOOTa.

[Ipe3eHTanmsi COMPOBOKIAACTCS JEMOHCTpAUEH NEHCTBYIOMICH MO poOoTa
U TIpeJACTaBisieT coO0oM ycTHOe cooOiieHue (Ha 5-7 MUH.), BKIIIOUaroliee B cels
CJIeTYIOIYI0 HHPOPMAITHIO:

- TeMa ¥ 000CHOBaHHUE aKTYaIbHOCTH MPOEKTA;

- [IeTTh ¥ 33JIa4¥ MPOCKTUPOBAHUS;

- dTambl U KpaTKas XapaKTEPUCTHKA MPOSKTHON NEATEIHbHOCTH Ha KaXKIOM W3
ATAroB.

2.4. Memoouueckoe obecneuenue npozpammol

JUist peanu3anyy IporpaMmbl UCTIOIB3YIOTCA pa3HOOOpa3Hble (OPMBI U METObI
MPOBEJICHUS 3aHITUH. DTO pacckas, Oecellbl, JICKIIUM, U3 KOTOPBIX JETHU Y3HAIOT
MHOTO HOBOM wuWH(MOpMalMH; MPAKTAYECKUE 3aJaHus Il 3aKperuICHUs
TEOPETUUYCCKUX 3HAHUM M pealn3ali COOCTBEHHOW TBOPYECKOM MBICIH. 3aHITHUS
COIIPOBOXK/JIAIOTCSI  MCIOJIB30BAHMEM  HarjsgHoro wmarepuana. IIporpammHo-
MeToau4YecKoe M HH(OpMaIMoHHOEe o0OecreYeHHue IMOMOTal0T IPOBOJUTH 3aHATHS
UHTEPECHO M TpaMOTHO. Pa3HoOoOpasHpIe 3aHATHS JAlOT BO3MOXHOCTH JCTAM
IPOSIBUTh ~ CBOKO  HMHAWBUIYAJIbHOCTh,  CaMOCTOSITEILHOCTh,  CIIOCOOCTBYIOT
rapMOHUYHOMY M JyXOBHOMY pa3BUTHIO JU4YHOCTU. [lpu opranuzaimuu padoThI
HEOOXOJIUMO TMOCTApPaThCsl COCAMHUTH WPy, TPyA U OOy4YeHHE, YTO TOMOMKET
o0ecrneynTh €AUHCTBO PEIICHUS MTO3HABATEIbHBIX, MPAKTUYECKUX U UTPOBBIX 33/1ad.
UrpoBsie mnpuembl, BHYTPUKPYKKOBBIE COPEBHOBAHHUS, TEMATHUYECKUE BOIPOCHI
TaK)Xe TOMOTAIOT IIPU TBOPUECKOM padoTe.

OCHOBHBIMH MPUHIIUTIAMU B OCBOCHHUU JIOTIOTHUTEIILHOM
obmeoOpa3oBareibHOM  oOmiepa3BuBaroield  mporpamMmbel  «PoboToTexHuKay
SIBJISIFOTCS: HArJISAHOCTh, CUCTEMAaTHYHOCTh M IOCIEA0BATEILHOCTh OOYUYCHHS, a
TaK>Xe T0CTYITHOCTb.

[IpyHIMO HArJISIAHOCTH BBITEKAET W3 CYIIHOCTH MPOLECCa BOCHPUSTHSA,
OCMBICTICHUSI U O0O0OIIEHUs yYalllUMHCS H3ydaemMoro marepuana. Ha oTaenpHBIX
JTamax W3y4eHUs: y4eOHOro Marepuana HarJISIHOCTh BBIOIHIET pa3IudHbIC
¢yaknuu. Korma yuwamuecs U3y4arOT BHEIIHHE CBOWCTBA MpeaMera, To,
paccMmaTpuBas MpeaAMET WU ero u300pa)keHue, OHU MOTYT CaMH HEMOCPEICTBEHHO
U3BJIEKaTh 3HaHUA. Eciy ke IuagakTU4yecKoM 3ajadeil ABJISIETCSI OCO3HAHUE CBS3EH U
OTHOIIICHUI MEX/Iy CBOMCTBAMHU MpEAMETa WU MEXKY TIpeaMeTramMu, GOpMUpPOBaHUE
Hay4YHBIX TOHSATUH, TO CPEACTBA HATJISIHOCTU CIIY>KaT JIMIIL OMOPOU Il OCO3HAHUS
ATUX CBA3EH, KOHKPETUZUPYIOT U WILTIOCTPUPYIOT 3TU MOHATHSL.

OO6y4deHue D0KHO ObITh CUCTEMAaTHYHBIM U TIOCienoBaTenbHbIM. HeoOxoaumo
PYKOBOJICTBOBATHCS MIPABIIIAMH TUAAKTUKH: OT OJIM3KOTO K JAJIEKOMY, OT TIPOCTOTO
K CII0)KHOMY, OT 0oJiee JIETKOTO K 00jiee TPy THOMY, OT U3BECTHOTO K HEU3BECTHOMY.
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CucrteMaTHYHOCTh OOY4YEHHUS NpPEAINojiaraeT TaKoe IOCTPOCHHE Y4eOHOro
mpolecca, B X0/Ie KOTOPOTO MPOUCXOIUT Kak Obl CBA3BIBAHUE PAaHEE YCBOEHHOTO C
HOBBIM MaTepuajoM. B mporiecce 00y4eHHs] MPOUCXOTUT 3HAKOMCTBO C OCHOBHOM
TEPMHUHOJIOTHEH  pOOOTOTEXHUKH, MEXaHUKH, HHPOPMATUKH, MPUHIIUIAMU
MOCTPOEHUS PA3UYHBIX KOHCTPYKIIUNA, aJITOPUTMOB.

VY4ET BO3pacTHBIX pa3iInuuii © 0OCOOCHHOCTEN yHalllUuXCsl HaXOIUT BhIpAXKEHHUE B
OPUHIUIE JOCTYMHOCTH OOY4Y€HHUS, KOTOPOE IOJIKHO MPOBOIAUTHCS TaK, YTOOBI
U3y4aeMblii MaTepuall 1O COJEpKaHUI0 W O00bEMY ObUI TOCHIIEH YYalluMCs.
[IpumeHnsiemMble METOJBI OOYYEHUS TOJDKHBI COOTBETCTBOBATH PA3BUTHIO YUaIIMXCA,
pa3BUBaTh UX CUJIBI U CIIOCOOHOCTH.

Ha 3ansATHSX MO pOOOTOTEXHHUKE OCYIIECTBISIETCS paboTa ¢ KOHCTPYKTOpaMU
cepuu LEGO EV3, nis nporpaMMmupoBaHus KOTOPOTO UCob3yeTcs cpeaa EV3.

3aHsaTHS O TporpamMme (OPMHUPYIOT CICIHATbHBIE TEXHUUYECKHE YMEHUS,
pa3BUBAIOT AaKKypaTHOCTb, YCHAYHUBOCTh, OPTaHW30BAHHOCTH, HAIIEJICHHOCTh Ha
pe3ybTarT.

MaTtepuanbHO-TeXHHYECKOE o0eclieyeHne:

— HabGopsr obpa3zoBarenbhbix Jlero-konctpykropos: LEGO Mindstorms EV3
(45544- 6a3oBbIit HaOop 6 mT; PecypcHbliit Habop 1 wmiT.);

— JlonmosHUTEIBHBIE YCTPONUCTBA U JATYHUKHY;

— TIlporpammuoe obecneuenne LEGO Mindstorms EV3, Digital Designer
(cpena TpexXMepHOTO MOJIETUPOBAHUS);

— Kowmmnsroreps: (HoyTOyxn)

— PykoBOACTBO MOJIb30BaTENS.

Y4eOHO-MeTOAMYECKOE O0ecTeyeHHe:
1. «IlepBplif mar B pOOOTOTEXHUKY: MPaKTHUKyM s 5-6 kmaccoy», [I.I.
Komocos. 2012 r., BMUHOM.
2. «llepBsrii mar B poOOTOTEXHHUKY: pabodas TeTpans aus 5-6 kimaccosy, J.I.
Komocos. 2012 r., BMUHOM.
3. PykoBoactBo «LEGO Mindstorms EV3»

2.5. Cnucok ntumepamypul

1. Bcé o poborax Lego Mindstorms NXT http://legomindstorms.ru/

2. 3maka3zoB A.C. Ypoku Jlero-KOHCTpyMpOBaHHUSI B IIIKOJIC: METOJUYECKOE
mocooue / A.C. 3makaszoB, I'.A. T'opmkos, C.I'. IlleBanguna. — M.: BUHOM.
Jlabopatopus 3uanwmii, 2011. — 120 c.: wi. — (UKT B pabote yunrtens)

3. Karasor caifToB no poOOTOTEXHUKE - MOJIE3HBIN, KAUECTBEHHBIN U Hauboee
MOJIHBIA COOpHUK MHGOPMAIIUUA O POOOTOTEXHUKE. [DIEKTPpOHHBIN pecypc]| — Pexxum
JocTyma: cBoOoaHbIH hitp://robotics.ru/.

4. Komocos JI.I'. IlepBsiii miar B pOOOTOTEXHHUKY: MPAKTUKYM JIJIsI 5-6 KJIaCCOB.
— M.: BUHOM. JlaGopatopus 3uanuii, 2012. — 286 c.: ui., [4] ¢. B. BKIL

5. Komocor JI.I'. PabGouas Tterpanp mis 5-6 kmaccoB. — M.: BMHOM.
JlaGoparopus 3nanui, 2014. — 88 c.
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6. MamuHbl, MEXaHU3MBI ¥ KOHCTPYKIIUU C 3JIeKTporpuBogoM. [lepBoPoboT
LEGO WeDo. Kuaura qist yuurens. — M.: THT. — 80 c.

7. OOpa3oBareipHas PoOOOTOTEXHWKA B AuTalickoM Kpaiie Www.robot.uni-
altai.ru/

8. OBcsaunikass  JILFO., Oscsuunkuit  J.H., Oscsuunkuit A.Jl. Kypc
nporpamMmmupoBaHusi podora Lego Mindstorms EV3 B cpene EV3: ocHoBHbIC
MOJXO/bl, MPAKTHUUYECKHE IMPUMEPHI, CEKpeThl MacTepcTBa. — Yensounck: UII
Msxotun 1.B., 2014. — 204 c.

9. ®unmunmor C.A. Po6ororexnuka s gereid u poxaurteneid. — CII0: Hayka,
2013. -319c.

10. Lego engineering http://www.legoengineering.com/
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