MKY «YITPABJIEHME ObPA30BAHIM»
OKTABPBCKOI'O MYHUILIUTTAJIBHOI'O OKPYT' A

MYHUIUITAJIBHOE OBLIIEOBPA3OBATEJBHOE
BIO/UKETHOE YYPEXIEHUE
CTPYTI'OBCKAS OCHOBHAS OBIIEOBPA3OBATEJIbBHASA HIKOJIA
‘OKTABPbCKOI'O MYHUIIHMITAJIBHOT'O OKPYTA

PaccMoTpena

METOAUUYECKUM 00BEIHHEHHEM
MOBY Crpyrosckas OOI

or 27.05.2024 r.

IIporokos Ne 5

[Tpunsita Ha 3aceanuu Y1BepxKIar0

rejaroruyeckoro copera . Jlup MOBY Crpyrosckast OOIL
MOBY Crpyrosckas OOII 1 o

o1 27.05.2024 1. : ot 27 2024 r.

IIpoToxom Ne 5 %

Po6otorexnrka. LegoMindstorms EV3

HononautensHas oduieodpa3oBaTeibHas 001Iepa3BUBaloLIast IporpaMmMa

TeXHI/l'{ECKOﬁ HallpaBJIEHHOCTH

Bospacr yuanmuxcsi: 11 - 14 et

Cpox peanuzanuu nmporpaMMsl — 1 rox

Macrorenko Brnagumup Hukonaesny,
neaaror JOMOJHUTEIbHOTO 00pa30BaHuUs

c.Ctpyroska
2024 r.



PA3JIEJI Nel. OCHOBHBIE XAPAKTEPUCTUKHU ITPOI'PAMMBbI

1.1 ITosicHuTeIbLHASA 3aIIUCKA

AKTyaJbHOCTh. B Hacrosiee BpemMs aBTOMAaTH3AIMs JOCTUTIIA TAKOTO YPOBHS, IMPU KOTOPOM
TEXHHUYECKUE 0OBEKTHI BHITMOIHIIOT HE TOJIBKO (QYHKIIUU IO 00pabOTKE MaTepUABHBIX ITPEIMETOB, HO U
HAYMHAIOT BBITIOJHATH OOCITY’)KHBAaHHE U TUIAHUPOBaHUE. UeIOBEKOTIOIO0OHBIE POOOTHI YK€ BBITIOIHSIIOT
byHKIMY cekpeTrapeit u TuoB. PoO0TOTEXHHKA y)KE BBIJICICHA B OTICIBHYIO OTpacib. PoboToTeXxHHKa —
3TO TPOCKTUPOBAHUE, KOHCTPYHPOBAHHE W MPOTPAMMHPOBAHHE BCEBO3MOXKHBIX HHTEIUICKTYaJbHBIX
MEXaHH3MOB - pOOOTOB, WMEIOMUX MOIYIbHYIO CTPYKTYpYy U  OOJNAJaroIUX  MOIIHBIMH
MuKporporieccopamu. CeroaHs 4eJI0BEUSCTBO MPAKTHYECKH BIUTOTHYIO ITOJONIO K TOMY MOMEHTY, KOTJIa
pOOOTHI OYIyT UCTIOJIB30BAaThCS BO BCeX cdepax KUu3HenAeaTeIbHOCTH. [103ToMy Kypchl pOOOTOTEXHUKH U
KOMITLFOTEPHOTO TIPOTPaMMHUPOBAHUS HEOOXO0IMMO BBOJIUTE B 00pa3oBaTelIbHbIC yUpexkacHus. V3yueHue
POOOTOTEXHHUKH TIO3BOJIICT PENIMTH CICAYIONIUE 3aJIaud, KOTOPBIC CTOST Iepea HHPOPMATHKOW Kak
Y4eOHBIM MPEJAMETOM. A HMMEHHO, PACCMOTPCHHE JMHUH QJITOPUTMH3AIUS M IMPOTrPaMMHPOBAHHE,
WCIIOJTHUTEIb, OCHOBBI JIOTUKH M JIOTHYECKUE OCHOBBI KOMIIbIOTEpa. Tarke M3ydeHHe POOOTOTEXHUKH
BO3MOXHO B Kypce MaTeMaTuKHU (peau3alus OCHOBHBIX MaTeMaTHUECKUX OTepaluil, KOHCTpyUpOBaHUE
pPOOOTOB), TEXHOJIOTUH (KOHCTPYHPOBAHUE POOOTOB, KaK IO CTAaHJAAPTHBIM COOpKaM, TaK U IMPOU3BOJIEHO),
¢u3uku (cOopka neraneit KOHCTPYKTOpa, HEOOXOUMBIX /ISl IBUYKEHUS poOOTa-IIIacCH ).

HanpagieHHOCTh IPOrpaMMbl: TEXHUYECKAS.

SI3bIK peasM3any NPOrPpaMMbl: TOCYIapCTBEHHBIN SI3bIK PD-pyccKuid.

YpoBeHb 0cBOeHUsA: 0A30BbIH.

OtanvuTeabHbIe 0CO0eHHOCTH. Peanu3zaius mporpaMMbl OCYIIECTBIISECTCS C UCIOJIb30BAHHEM
METOJMYCCKUX IMOCOOMH, crheruanbHo paspabotanHblx ¢upmoit "LEGO" nmns mpenopaBaHus
TEXHMYECKOTO KOHCTPYMPOBAHHS HAa OCHOBE CBOMX KOHCTPYKTOpOB. Hactosmmii kypc mpeanaraer
UCIO0JIb30BaHKE 00pa30oBaTeNbHBIX KOHCTPYKTOpoB LegoMindstorms EV3 kak wuHcTpymeHTa ans
0oOyueHUsl HIKOJIBHUKOB KOHCTPYHPOBAHUIO, MOJEIHPOBAHHIO M KOMIIBIOTEPHOMY VIIPaBICHHUIO Ha
3aHATUSIX pobOoToTexHuku. [IpocTora B TOCTPOGHHMHM MOJENIM B COYETAHUHM C  OOJBIIUMU
KOHCTPYKTUBHBIMH BO3MOKHOCTSIMU KOHCTPYKTOpA IO3BOJISIFOT JIETSIM B KOHIIE 3aHSATHS YBHJIETh
CIETIAaHHYI0 CBOMMH PyKamMH MOJIeb, KOTOPasl BHIIIOJHSET MOCTaBICHHYIO UMU e caMUMHU 3a1auay. [lpu
MOCTPOCHUHM MOJIETH 3aTParkBaeTCsl MHOKECTBO MPOOJIeM U3 pa3HBIX O0JacTedl 3HaHUA — OT TEOPUHU
MEXaHUKH [0 Tmcuxojoruu. Kypc mpeamonaraer HCHOIb30BaHWE KOMIIBIOTEPOB COBMECTHO C
KOHCTPYKTOpaMu. Ba)kHO OTMETHTD, UTO KOMIBIOTEP UCTIOIB3YETCS KaK CPEJICTBO YIIPABICHHS MOJEIBIO;
€ro MCMOJIb30BaHNE HAIIPABJICEHO HAa COCTABJICHHE YIPABISIONIUX aJTOPUTMOB JUTsI COOPAHHBIX MOJIEICH.
VYyamuecss MOTy4alOT TpeACTaBiIeHHEe 00 OCOOCHHOCTSX COCTaBIEHHS TMPOrPaMM YIIPaBJICHHUS,

ABTOMATHU3allUM MCEXAHU3MOB, MOJACINPOBAHUN paGOTBI cucteM. MeToauueckue 0COOCHHOCTHU



peanu3alud MIPOrpaMMbl TMPEANOJIArAl0T COYETAHHWE BO3MOXKHOCTU Pa3BUTUS HMHAUBUAYAIbHBIX
TBOPUYECKUX CHOCOOHOCTEH M (OPMUPOBAHME YMEHHI B3aUMOJICHCTBOBATH B KOJIJICKTUBE, pabOTaTh B
rpymnne. B xadectBe miuatdopMel i co3iaHus poOOTOB HCIONB3yeTcst KOHCTpYKTOp LegoMindstorms
EV3. JIns co3mpanus mporpaMmsbl, IO KOTOPOH OyJeT AeicTBOBATh MOIEIh, UCIIOIB3YETCS CIICIIHATbHBIH
361K porpammupoBanus [lepeoPo6oT EV3.Koncrpykrop LEGO Mindstorms mo3BoJsieT MKOJIbHUKAM
B (hopMe MMO3HABATEIHLHOW UTPhl Y3HATH MHOTHE BAYKHBIC MJICH M Pa3BUTh HEOOXOIUMBIC B JailbHEHIIICH
KU3HU HaBBIKM. Lego-poOOT MOMOXKET B paMKax MH3Yy4eHUS JIaHHOW TEMbl TOHSTh OCHOBBI
POOOTOTEXHUKH, HATJISIHO PEaTM30BaTh CIIOKHBIE AITOPHUTMBI, PACCMOTPETh BOIPOCHI, CBS3aHHBIC C
aBTOMAaTHU3alel NMPOU3BOICTBEHHBIX MPOLECCOB U MpoLECcCOB yrnpaBieHus. Po60OT paccmaTpuBaercs B
paMKax KOHIICTIIIUU HCIIOJHUTEISA, KOTOpas HCIHOJIb3yeTCs B Kypce WH(OOPMATUKH TPHU H3yYECHUH
nporpaMMupoBanusa. OJHAKO B OTJIMYME OT MHOXKECTBA TPAAMIIMOHHBIX YYEOHBIX HCIOJHUTEIEH,
KOTOPBIE IOMOTAIOT 00YJAIOIIMMCS Pa300paThCs B TOBOJBHO CIOXKHOM TeMe, Lego-poOoThl JEHCTBYIOT B
peaJlbHOM MHPE, YTO HE TOJIbKO YBETMYMBAET MOTHBAI[MOHHYIO COCTABIISIOLIYIO0 H3y4aeMOro MaTepuara,
HO BHOCHUT B HEro MCCIIEJ0BATEIbCKUN KOMIIOHEHT. 3aHSTHS MO0 porpaMMe GOpMUPYIOT clielnaibHbIe
TEXHUYECKUE YMEHUS, pa3BHBAIOT aKKypaTHOCTh, YCHIYMBOCTb, OPraHW30BAaHHOCTb, HAILIEJICHHOCTh Ha
pe3ynbTar.

AnpecaTt nporpaMmmbl

[Iporpamma paccunrana Ha aetei 11-14 et CTpyroBCKOM IIKOJIBI.

CocraB y4eOHOM TPYMIIBI - TOCTOSTHHBIM.

B o0beauHeHne npuHUMAIOTCS IETH 0€3 KOHKYPCHOTO 0TOOpA.

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeJIbLHOIO0 Mpolecca

O6beM U CpOK OCBOCHUS ITPOrPaMMBI

[Iporpamma paccuntana Ha 1 rog oOydenus (34 daca).

@®opmbl 00yueHuss — ouHasi. CoOBMECTHOE B3aMMOJEWUCTBHE IieAarora, peOeHKa U CEMbH,
HaIpaBJICHHO HA CO3J[aHKE YCIOBU /1715 O0Jiee yCIeuTHOM peann3aiun CocoOHoCTel peOEHKa.

Pexum 3ansatuii

3aHatus mo 00meoOpa3oBaTeNbHON MporpaMMe JOTMOJHUTENBHOTO 00pa30BaHUsl IOHBIN
POOOTOTEXHUK HA MPOTSHKEHHHM BCETO Kypca 00ydeHus mpoBoisaTcs: ans gereit 11-14 mer — 1 pa3 B

Hezento no 45 MuHyT; B roa — 34 yaca.

1.2 Ileab 1 327241 NPOrpaMMbl
Ileas mporpamMMmbl: pa3BuUTHE HAyYHO-TEXHHUYECKUX KOMIIETEHIMH y oOyuatomuxcs 11-14 net
MOBY Crpyrosckas OOIIl OKTA0pbCKOr0 MYHHUIMIAIBHOTO OKpYra, MOCPEICTBOM CO3JaHMS
POOOTOTEXHUYECKUX YCTPOMCTB.

3agaum nporpaMmbl



Bocnumamensnuie:
* BocniuTeiBaTh HHUIMATUBHOCTD U CAMOCTOSITENILHOCTh, YBEPEHHOCTH B ce0¢€;
* BocniuteiBaTh OTBETCTBEHHOE U M300peTaTeIbHOE OTHOIIICHUE K MH(OPMAIINH;
* BocniuThiBaTh MO3HABATEIBHYIO AKTUBHOCTh, HHTEIJIEKTYaIbHBIE U TBOPUYECKUE CITIOCOOHOCTH.
Pazeusarwwue:
* pa3BHBaTh TBOPYECKHUE CIIOCOOHOCTH M JIOTUIECKOE MBIIUICHHE 00yJaIONTUXCS;
* pa3BUBAaTh YMEHHUE BBHICTPAUBATh TUMIOTE3Y U COMOCTABJIATH C MOJIYYEHHBIM PE3YJIbTATOM;
* pa3BUBATh 00Pa3HOE, TEXHUYECKOE MBIIIJICHUE U YMEHHE BBIPA3UTh CBOM 3aMBICEIT,;
* pa3BUBATh YMEHUS pab0OTATh MO MPEAT0KEHHBIM HHCTPYKITUSAM 0 COOpPKE MOJIEIIEH;
* pa3BUBATh YMEHUS TBOPUYECKHU MOJAXOAUTH K PEIICHUIO 33]Ia4H;
Ooyuarowue:
* pa3BUBATh MPUMEHEHHE 3HAHUHN U3 PA3IUYHBIX 00JacTe 3HAHUI;
* pa3BUBaTh YMEHHS W3JIaraTh MBICJIA B YETKOM JIOTHYECKOM MOCIE0BATEIPHOCTH, OTCTAUBATH CBOIO
TOYKY 3PCHHS, aHAIM3UPOBATh CUTYAIIUIO M CAMOCTOATEILHO HAaXOJAUTh OTBETHI HAa BOMIPOCHI MyTEM
JIOTUYECKUX PACCYXKJCHUM;
* MOJTy4aTh HABBIKU MPOBEJICHUS (PHU3NUECKOTO IKCIIEPUMEHTA.
* 00y4uTh B KOHCTPYUPOBAHUHU POOOTOB Ha Oaze Mukporporieccopa EV3.
* OCBOMTH cpeay nporpammupoBanus [lepsoPo6ot EV3;
* OKa3aTh COACWUCTBHE B COCTABIICHUH MPOrpaMMBbl yIpasiieHus Jlero-poboramu.
* IaTh NpeAcTaBlIeHuEe 00 0COOCHHOCTSIX MHKEHEPHBIX M MPOrPaMMHBIX PEUICHH Mpu pa3zpaboTke
POOOTOTEXHUYECKOI KOHCTPYKLIUU;
* (hopMHUPOBATH IJIEMEHTHI CAMOCTOSTEILHON UHTEJUIEKTYAIbHON U MPOIyKTUBHOM JESITEIbHOCTH Ha

OCHOBC OBJIaZICHUA HECJIOKHBIMH MCTOAaMHU IIO3HAHUA OKPYKAKOIIECT0 MUpa U MOACINPOBAHHA.

1.3 Conep:xanue nporpaMmmsl

YyeOHbIii JIaH

Ne Ha3Banmue pa3aena, TeMbl Kosn4yecTBo 4acoB Dopmbl
/n aTTecTAlMH/KOHTPOJIsA
Bcero | Teopusi | IlpakTuka

1 HNHCcTpyKTaX 110 TEXHUKE 1 0,5 0,5 NurepakTrBHasA
0€30MMacHOCTH. BUKTOPHHA
OcHoBbl paboTtsl ¢ EV3

2 Cpena KOHCTpYMpOBaHUS — 1 0,5 0,5
3HAKOMCTBO C JICTAISIMH
KOHCTPYKTOpA.

3 CriocoOslI epeauu IBHKEHUSL. 1 0,5 0,5
[TonsiTHE 0 peayKTOpax.

4 [Iporpamma LegoMindstorm. 1 0,5 0,5

5 [Tonatue koMaHbl, IpOrpaMma u 1 0,5 0,5
MIPOrpaMMHUPOBAHHE.




Hucruieii. Mcrions3oBanue qucruies
EV3. Co3nanue anumanuu.

0,5

0,5

3HaKOMCTBO C MOTOPaMHU U
Jatyukamu. TectupoBaHue
MOTOPOB U JATYUKOB.

0,5

0,5

CO6opka mpocreiitiero podora, 1o
UHCTPYKIUH.

0,5

0,5

[Iporpammuoe obecnieuenne EV3.
Coznanue npocTeuieit
IIPOrPaMMBI.

0,5

0,5

10

VYipaBineHue 0JHUM MOTOPOM.
JIBr>keHre Bnepéa-Hasai.
Ncnonb3oBanne koMauabl «Km».
3arpy3ka nporpamm B EV3.

0,5

0,5

11

CamocTosTenbHas TBOpUECKas
paboTa yJamuxcsi.

0,5

0,5

CamocTosTenbHas
TBOpUecKas paboTa

12

VYrpaBneHnue AByMsi MOTOPaMH.
E3na no xBagpary. [lapkoBka.

0,5

0,5

13

Hcnonp3oBanne naTuynka KacaHusl.
OO6HapyXeHUsT KaCaHHSI.

0,5

0,5

14

Hcnonp3oBaHue 1aT4nKa 3ByKa.
Co3nanne 1ByXCTYIIEHUYAThIX
MIPOrPAMM.

0,5

0,5

15

CamocrosiTenbHast TBOpYECKast
paboTa yJamuxcsi.

0,5

0,5

CamocTosiTenbHas
TBOpYECKas paboTa

16

Hcnonp3oBanue natunka
OCBEIIEHHOCTH.

KamubpoBka matdmka.
O6napyxeHue 4epThl. J[BmkeHue
10 JIMHUH.

0,5

0,5

17

CocraBieHue mporpaMM ¢ IByMs
JAaTYNKaMU OCBEIIEHHOCTH.
JIBUKeHHe 10 JIMHUU.

0,5

0,5

18

CamocTosTenbHas TBOpUECKas
paboTa yJamuxcs.

0.5

0,5

CamocTosaTenbHas
TBOpUecKas paboTa

19

Hcnons3oBanne JaTdyrKa
PaCCTOSAHUA. COSI[&HI/IC
MHOT'OCTYIICHYATHIX ITPOTpaAMM.

0,5

0,5

20

CocTtaBiieHHe MporpamMm,
BKJIIOYAIOIHUX B CE0sI BETBIIEHUE B
cpeae EV3-G

0,5

0,5

21

broxk «Bluetooth», ycranoBka
COEIMHEHUS. 3arpy3Ka C
KOMIBIOTEpA.

0,5

0,5

22

NsrotoBnenune podota
HCCIIeI0BATEIIS.
JlaTYmK paccTOSHUS U
OCBEIIEHHOCTH.

0,5

0,5

33.H_II/IT3. IMPOCKTOB

23

Pa6ora B MuTepuerte. [Touck
uHpopmanuu o Jlero-coctszaHusx,
ONMCAaHUN MOJIEIIEN.

0,5

0,5




24 | Pa3paboTka KOHCTPYKIUN IS 1 0,5 0,5 3amuTa NpoeKToOB
COPEBHOBAHUM.

25 | CocraBnenue nmporpamm Ajis 1 0,5 0,5
«/IBMXKEHHE TIO JIMHUWY.
WcnweiTranue podora.

26 | CocraBiueHue Iporpamm s 1 0,5 0,5 3ammuTa NpoeKTOB
«KerenbpuHr».
HcneiTanune podora.

27 | [IpoyHOCTH KOHCTPYKIUH U 1 0,5 0,5
CIIOCOOBI TIOBBIIICHHS TTPOYHOCTH.

28 | Pa3paboTka KOHCTPYKIIUH IS 1 0,5 0,5 3amuTa IpoeKTOB
copeBHOBaHUM «Cymo».

29-32 | IloaroroBka K COpEBHOBAHUSIM 4 -
33 | CopeBHOBaHUE 1O POOOTOTEXHUKE. 1 - 1 CopeBHOBaHME
3auer

34 | IlonBenenume utoroB. BricTaBKa. 1 0,5 0,5 BricTaBka

dotoceccusl.
Hroro: 34 14,5 19,5

ConeprxaHue y4eOHOro njiaHa

BBenenue B po0OTOTEXHUKY
1) OO6mue npeacraBjieHusi 0 POOOTOTEXHUKE.
OcHoBHbIE TIOHATHS poOOTOTEXHUKHU. VcToprst poboToTexHuku. O0mue npeacTaBieHus oo
obpazoBarenbHOM KoHCTpYykTOpe LEGO Mindstorms EV3.
OO6mwme npeacTaBiaeHus O IPOrPAMMHOM OOECTICYCHUH.
IIpakTuyeckue padborTbi:
e KoncTpyupoBanue podoTa no texnojorndeckoir kapre LEGO Mindstorms EV3.
e [IporpammupoBanue poboTa ¢ HOMOMIBIO JIEMEHTAPHBIX KOMaH/ KOHTPOJLIIEpa.
e 3HAKOMCTBO ¢ HHTep(heHcoM MPOrpaMMHOTO OOECIICUEHUSI.
2. OcHOBBI KOHCTPYHPOBAHUS MAIIIMH U ME€XaHU3MOB
[IpaBuna pabotel ¢ KoHCTpykTOopoM Lego. OcHoOBHBIE peranu KOHCTpykTopa Lego.
Crenudukanus xkoHCTpykTopa. COop HemporpamMmmupyembix Mozeneit. 3HakomctBo ¢ RCX. Kuomku
ynpaBieHus. MHppakpacHbiii nepenatuuk. llepegaua mporpammel. 3amyck mporpammbl. OTpaboTka
COCTaBIIEHUsI MpOCTEHIIel mporpamMmbl Mo IabJIOHy, Mepedayu U 3amycka mporpammbl. [lapamerpsr
MOTOpa U Jamnoyku. M3ydeHue BIUSHHS TapaMeTpoB Ha pabOTy MoOJelNH. 3HAKOMCTBO C JaTYHUKaAMHU.
Hatuuku u ux napametpsl: JlaTunk kacanus; JlaTuuk ocBemeHHOCTH. Mojienb «BBIKIIIoUaTeNnb CBETa.
C6opka moaenu. [ToBropenune n3yueHHbIX KoMaHa. PazpaboTka u cOop cOOCTBEHHBIX MO/IENEH.
IIpakTnuyeckune padoThbI:

e Crnoco6b! coenunenus aeraneit koHcTpykTopa LEGO Mindstorms NXT.



Co3nanne MeXaHW3MOB Ui IpeoOpa3oBaHWs JABIDKEHHS: 3yOuaTO-peeyHblld, BHHTOBOH,
KPUBOILHUIIHBIHN, KyJIUCHBIN, KyJaYKOBBIM.

Coznmanue Mojeneld, UCIOJB3YIOMKX 3yOuaThie (MMIHMHIPUYECKHE, KOHHUYECKHEe, YepBsSUHAs),
LIEMHbIE, peMEHHbIE, PPUKINOHHBIC TIEPEIAUH.

Coznanue Mojenel, UCTOb3YOLUX JIBUTATENIN IOCTOSTHHOTO TOKA, IArOBbIE 3JIEKTPOABUTATENIN
U CEPBOIPHUBO/IBL.

Coznanue  IMWIMHAPUYECKUX, KOHUYECKMX, KOHHUYECKO-LIMIMHAPUYECKHX,  UYEPBAUYHBIX

PEIYKTOPOB.

3. Cucrembl nepeaBukeHUs podOTOB.

[ToTpebHOCTH MOOMIBHBIX poOOTOB. TuIbl MOOGMILHOCTH. KoJlecHbIE cuCTEMBI NTepeIBUKEHUST POOOTOB:

aBTOMOOWIIbHAS TPYIINa, TPYIIa C MPOU3BOJIBHBIM HE3aBUCHUMBIM IIOBOPOTOM KayKJOTO KOJeca BJIEBO U

BrpaBo. [llararomue cuctembl NepenBUKEHUS POOOTOB: POOOT € 2-1 KOHEYHOCTSAMH, POOOT ¢ 4-4

KOHEYHOCTSIMH, POOOT ¢ 6-10 KOHEUHOCTSIMHU.

IIpakTHyeckue padoThI:

KonctpynpoBanue u mporpaMMupoBaHue poOoTa aBTOMOOMIBHON TPYTIIIBL.

KonctpynpoBanue u mnporpamMMupoBaHue poOOTa ¢ MPOU3BOJIHHBIM HE3aBUCHMBIM MTOBOPOTOM
Ka)KJIOTO KoJieca BJIEBO U BIPABO.

KonctpynpoBanwue u mporpaMMupoBaHre poOoTa ¢ 2-s KOHEUHOCTSIMU.

KonctpynpoBanwue u nmporpaMMupoBaHre poOoTa ¢ 4-s KOHEUHOCTSIMHU.

KonctpynpoBanue u mporpaMMupoBaHue podoTa ¢ 6-10 KOHEYHOCTSIMH.

4. KourtpoJuiep. CeHCOpHbIe CHCTEMBI

O6mee mnpencraBienne o koHTposwiepe LEGO Mindstorms NXT. TakTuibHBIA JaT4YWK. 3BYKOBOM

JaTYHUK. YJ'IBTpa?)BYKOBOﬁ JaT4YuK. CaeToBoi JaT4YHUK. CucremMa C HCHOJB30BAHHEM HECKOJBKHX

JaTYUKOB.

I[pakTuyeckue padborTbi:

BriBo n3o00paxkenuit, Habopa TeKCTOBOTo (hparmeHTa uiu pucoBanus Ha qucmiee NXT.
Bocmpoussenenue 3ByKoBOro ¢aiisia uim Kakoro-mudo oJAMHOYHOTO 3Byka KoHTpoiepoM NXT.
VYnpasnenue pobotom uepes Bluetooth.

Hcnonb3oBaHue naTynka KacaHus Ui MIPEOIONIEHHS MPEnsSTCTBUIM poOoTa.

JleiicTBus poOOTa HAa 3BYKOBBIE CUTHAJIBI.

Orubanue npensaTcTBU poOOTOM MPH MCIIOJIB30BAHUU YABTPA3BYKOBOTO aTUHKA.

JIBukeHne po0oTa Mo YepHOU IMHUU (MCTIONB3YETCS OJINH, JIBa CBETOBBIX JIATUHKA).
KoHcTpynpoBanue u mporpaMMHpOBaHUs Po0OTa, MCIOJIB3YIOMIETO CHUCTEMY W3 HECKOJIBKUX

JaTYHUKOB.



® TpEThEro roja 0OyueHHs.
IIporpammMupoBanue podoToB
Nurepdeiic TlepoPo6oTEV3. Habop LegoMindstorms. ITogxnrouenue IlepBoPoGoTEV3./laTunku u
HMHTEpAaKTUBHBIE cepBoMOTOPBI. KanuOposka naturnkos. Hanpasmstonas u Hayano nporpaMmsl. [Tanutpst
61okxoB. broku crannaptaoi nmamutpsl [lepBoPo60TEV3: 6:10KM ABMKEHUS, 3BYKa, TUCIUICS, TTay3bl. Biok
ycioBus. Pabora ¢ ycnoBHbIMH anropurMaMu. biok mnukia. PaboTa ¢ HUKIMYECKMMHU aITOPUTMAMHU.
Maremaruueckue onepanuu B [leppoPo0oTEV3.Jlornueckue onepanuu B [leppoPoOoTEV3.

5. KoncTpyupoBaHue, NpOrpaMMHpPOBaHuEe POOOTOB
OcHOBBI KOHCTpyHpOBaHUsi poOOTOB. OcoOeHHOCTH KOHCTpyupoBaHus Lego — poOoToB. OCHOBBI
porpaMMUpoBaHus po6oToB. OCOOEHHOCTH MporpammMupoBanusi Lego — po60ToB. BoT-BHEAOPOKHUK -
Colupaem u nporpamMmupyemM boT-BHEIOPOKHUK, UCTIONB3Ys NaTuyuk kacaHus. MccienoBarens - Becem
xopoi "boT-BHEIOPOKHUK'": MaHEBPEHHBIN, OPOHUPOBAaHHBIN, yMHBIN. EMy Obl emié ynbrpa-3penue Obl
no0aBuTh... Jlobasnsem! Betpeuaiite: HccnenoBarens -BOT BaM poOOT € HCKYCCTBEHHBIM HMHTEJUIEKTOM
cpenHero yposHs! ['oHouHas MamnHa — « ABTO00T» - ECTh BOBMOYKHOCTB M yIal€HHOTO YIIpaBJICHHUS, U
"MO3ru", HO3BOJISIOLIME IPUHUMATh PEIICHUsI, CYMTHIBAs [IBETHBIE JIMHUHU Ha noy! Po6ot «AlphaRex»
[ToaroToBka Kk COpPEeBHOBAHUSAM KETEIbPUHT, KBAPO, KBAAPO.
IIpakTuyeckue padboTbi:

e Pa3paboTka TUTaHA BBIMOJTHEHUS MPOCKTHOW pPAaOOTHI: (OPMYIUPOBAHHE ILIETH TPOEKTA,

cocTaBjeHue rpaduka paboThl HAJ TPOCKTOM.

e MonenupoBaHue oObEKTA.

e KoHCTpyHpOoBaHHE MOJIEIH.

e [IporpammupoBaHue MOAEIH.

e OdopmieHue npoekra.
3anura npoekTa.
Pednekcns naeil TeXHMUECKOro MOJEIUpPOBaHUs 1ocpeacTBoM KoHcTpykTopa LEGO Goiiee CioXKHBIX
MoOJIeJIEN

HpOMe)KYTO‘IHaH arTeCTanusda IIpoOBOAUTCA B KOHIIC y‘le6HOFO roga cbopMe - ((38.H_II/ITa IIPOCKTa»



1.4. IInanupyemsble pe3yJibTaTbl

JInYHOCTHBIE Pe3yabTATHI:

Obyuarowuticas 0Oyoem YBOKHUTEIBHO OTHOCHUTHCS K HWHOMY MHEHHIO; pa3BUBAThCS HABBIKH
COTPYJHHYECTBA CO B3POCIBIMU M CBEPCTHUKAMH B PA3HBIX CHTYAIIHIX, YMEHHS HE CO3/1aBaTh KOH(DIUKTOB
Y HAXOJWTh BBIXOJIbI U3 CIIOPHBIX CHUTYAIIHA.

YV obyuarowecocs O6ydem Hamuuue MOTHBAMM K TBOPUYECKOMY TpyIy, paboTe Ha pe3ylbTarT,
Oepe)KHOMY OTHOIICHHIO K MaTEPHUATHHBIM M JYXOBHBIM IIEHHOCTSIM; IPUHATHE W OCBOCHUE COIMATHLHON
poJi 00y4aromerocs, pa3BUTHE MOTHBOB YUEOHOH NESITETPHOCTH U (POPMHUPOBAHHE JINYHOCTHOTO CMBICIIA
YYCHUSI.

MeTtanpeaMeTHbIe Pe3yabTaThl:

Obyuarowuiicss 6yoem 31ame CIOCOOBI pEIIEHUs IPOOJIEM TBOPUYECKOTO U TTIOMCKOBOTO XapaKTepa; Kak
TUTAHUPOBATh, KOHTPOJIMPOBATH M OIICHUBAThH YUESOHBIC JICHCTBHS B COOTBETCTBUH C IIOCTABJIICHHOM 3a1aueit
Y YCIIOBUSIMU €€ peau3aliy; OnpeaessaTh Hanbosee 3pPpeKTuBHBIE CTOCOOBI TIOCTHKEHUS Pe3yIbTaTa.

Obyuarowuiics npuobpemém CIOCOOHOCThIO TMPUHUMATh M COXPAHATH MW W 3a7a4dl ydeOHOUH
NeSITENIbHOCTH, TOKMCKAa CPEACTB €€ OCYIIECTBJICHMS, YMEHHS NMOHMMATh IMPUYMHBI ycliexa, Heycrexa
y4eOHOM NeATeNbHOCTH M CHOCOOHOCTH KOHCTPYKTHMBHO JEMCTBOBAaTh Jak€ B CUTYyallUsIX HEyclexa;
HavyalbHBIX (OpPM TO3HABATENBbHOM M JIMYHOCTHOW pe(dieKkcuu; 3HAKOBO-CUMBOJIMYECKUX CPEACTB
npecTaBieHus] THPOPMAIMK ISl CO3/IaHUs MOIeTIel N3ydyaeMbIX 0OBEKTOB U MPOLIECCOB, CXEM PELICHHS
y4eOHBIX M NpPAaKTHUECKUX 3aJad; yMeHue padoTaThb B MaTepuaibHOM W HH(OPMALMOHHOW Cpele
Ha4yaJpHOro 00111ero o0pa3zoBaHus (B TOM YHUCIIE C yUeOHBIMU MOJIEISIMHU) B COOTBETCTBUU C COJIEPKaHUEM
KOHKPETHOTO y4eOHOT0 MpeMeTa.

IIpenmeTHble pe3yabTaThI:

Obyuarowuiica 6yoem 3Hamvb, KaK BBIIOIHATH M YCTHO CTPOUTH AQJITOPUTMBI M CTpPATETUH B
COpPEBHOBAHUSX, HCCIENOBaTh, paclo3HaBaTh M HM300pakaTh reomMeTpuyeckue Qurypsl, paboTath c
TabnuuaMu, cxemamu, rpadukaMyd U JdarpaMMamu, IENOYKaMu, MpeACTaBlsATh, aHAIM3UPOBaTh U
WHTEPIPETUPOBATH JaHHBIE.

Obyuarowuiica 6ydem ymemsb UCIOIb30BaTh MPUOOPETEHHBIC 3HAHUMN IS ONMUCAHUS U OOBICHEHUSA
OKPY)KAIOIIUX TMPEAMETOB, TMPOIECCOB, SBJICHUH, a TakXKe Uil OIEHKM HX KOJIWYECTBEHHBIX U
MPOCTPAHCTBEHHBIX OTHOIICHU.

Obyuarowuiica 6Oydem 61ademb OCHOBAaMH JIOTHUECKOTO U  alTOPUTMHYECKOTO MBIILICHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS W MaTEMaTHUECKON peyd, OCHOBAMH CuéTa, U3MEPEHHs], MPUKUIAKU
pe3ynbTaTa U €ro OICHKH, HArJsSAHOTO MPEACTaBICHUS TaHHBIX B pazHOi (opme (TaOnuilbl, CXEMBI,

,Z[I/IarpaMMBI), 3aIMUCHU U BBIIIOJIHCHUS aJITOPUTMOB; IICPBOHAYAJIbHBIX HABBIKOB pa6OTBI Ha KOMIIBIOTEPC.



PA3JIEJI 2. OPTAHU3AIIMOHHO-IIEJAT'OT'HYECKHUE YCJIOBUA

2.1 YcaoBus peanu3anuy NporpaMmbl

1. MaTepuajibHO-TEXHHYECKOE 00ecTieyeHne:

Kounctpykropst Jlero «<EV3»
[IpocTpancTBeHHO-TIpEAMETHASI Cpesia
HoytGyx

IIpoexrop

WNHTepakTuBHAsA J0CKa

2. Y4eOHO-MeTOoIuYeCKOe 1 MH(POPMAIIMOHHOE o0ecTieYeHne:

Jlero «EV3». Kommuiekr 3aganuit
Kuura ans yaurens Jlero «<EV3»
[IpeameTHBIE KAPTUHKH

CxeMbl IoCcTpoek
TexHomornueckne KapTsl

Knaura c HHCTPYKIUSAMMH.

2.2 OueHouyHbIe MaTepUaJIbl U GOPMBI aTTECTAIIUN

Bxoonoii konmpons - VinTepakTuBHAsi BUKTOPUHA.

Texywuit konmpoas —IIpakTrudeckas padoTa.

Ilpomesrcymounwtit kKonmpoap —CaMoCTOSITENbHBIE TBOPUECKUE 3a/1aHUS. 3alIUTa IPOEKTOB.

Hmozoewtii konmpons — CopeBHOBaHUE IO POOOTOTEXHUKE.

Qoprl ammecmauuu.

Nudopmannonnas kapra «OnpeaencHie YpoBHs pa3BUTHS TUUYHOCTHBIX KAYECTB YUALTUXCSI».

Kapra yuera TBOpUeCKUX TOCTHKEHUH ydamuxcs (ydacTHe B KOHKypcax).

MapipyTHbIi JTUCT.
[Ipe3eHTaIIOHHBIE MaTEpPHAIIBI.
[TopTdonmo

BrictaBku pabor.

3amura mpoeKToB.

TBopueckue 3aganus.

3ayeT

2.3 MeToauyeckne MaTepuaJibl

CucTeMHBIN noaxonq (CYH_IHOCTL noaxoaa 3aKiardacTCa B CUCTECMHOM BUJCHHUHU IIEJAr OrH4CCKHUX

SIBJICHUH U MponecCcoB, B pa3JIMUCHUN OTACIbHBIX KOMIIOHCHTOB CUCTCMBI U YCTAHOBJICHUU MCKJY HUMU
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CBsA3€H, B OLICHKE pPE3yJIbTaTOB MX B3aMMOJEHUCTBUS M IOCTPOCHUU CBS3€H C IPYTMMHU BHEIIHUMU
CHCTEMaMH).

e JIUuyHOCTHO-OpUEHTUPOBAHHBINA MOAX0H (CyIIHOCTh MOAX0/1a 3aKII0YAETCS B METOI0JIOTMYECKOM
OPHMEHTALIMM MENArOTUYECKONW NIEATEIIbHOCTH, KOTOPas MO3BOJIIET MOCPEACTBOM ONOPBI Ha CUCTEMY
B3aMMOCBSI3aHHBIX NOHSTHH, UJEH U cOocOO0B NeiCTBUI oOecnieunBaTh U MOJAECPKUBATH IPOLECCHI
CaMOIIO3HAaHUA U JUYHOCTH  peOeHKa, €ro  HENOBTOPUMOU

caMopceain3alnuu Pa3sBUTHC

UHAUBUAYAJIbHOCTH. OTO0T noaxoa CBsA3aH C YCTPEMJICHUCM IIcaarora COI{CfICTBOB&TI) Pa3BUTHUIO

HHAUBUAYAJIBbHOCTHU YHAIICTOCA, ITPOABICHUIO €TO CY6”I>GKTI/IBHBIX K&'—IGCTB).

MownuTtopuHr 3¢p(HeKTHBHOCTH U KauecTBa 00y4eHHs (B KOHIIE ro/1a 00y4YeHHs).

Metoanl
IHokazarenu Kpurepun
AUATHOCTHPOBAHUA

Teopemuueckue nokazamenu CootBercTBHE TPEOOBAHUAM KonTpomnbHsiit
- TEOPETUYECKUE 3HAHUS, nporpaMmsl. [IpaBUIIBHOCTH YCTHBIN OIpOC.
- BJIQJICHHUE CTICIUATBHON VICTIOJIb30BAHMUS CIICIIHAITBEHOMN CobGecenoBanue
TEPMHUHOJIOTUEH TEPMUHOJIOTUU
Ilpakmuueckaa noozomoeka CooTBeTCTBHUE MPAKTUYCCKUX YMeHUH | KoHTponbHbBIE
- IPAKTUYCCKUE YMEHHS U HABBIKH; Y HaBBIKOB PEOCHKA IPOrPaMMHBIM 3aj1aHusl.
- BJIQJICHHUE CICIIUATbHBIM TpeboBanusiM. OTCyTCTBHE
00opynoBaHHEM 3aTpyIHEHUH B UCTIOIB30BAHUN

000pyTOBaHMS
ObueyuedHnble ymenus u HAgbIKU CamocTosATeNnsHOCTH B paboTe Ananus,
- YMEHHE OCYIIECTBIISATH yIeOHO- HAOIIOICHMSL.
HCCIIEIOBATEIILCKYIO paboTy
Yueono-xkommynukamuenvie ymenua | AIeKBaTHOCTb BOCIIPHSATHS
- YMEHHE CIIyIIaTh U CJIBIIIATh UH(OPMAIIH, UAYIIEH OT Iejarora
nejiarora
Yueono-opzanuzayuonnvie ymenusn CriocoOHOCTh CaMOCTOSTENBHO Amnanus,
- YMEHHE OpraHU30BBIBATH CBOE TOTOBUTH CBOE pabouee MecTo U HaOIr0IeH M.
pabouee MecTo; yOupatp ero 3a co0O0M.
- HaBBIKH COOJIIOJICHUS B TIpOLIECcCe CooTBeTCTBUE peaIbHBIX HABHIKOB
paboTHI IpaBHIT O€30ITACHOCTH; COOJTFO/IEHUST TIPABHJT O€30ITaCHOCTH.
- YMEHHUE aKKypaTHO BBIMOIHSATD AKKYpaTHOCTb U OTBETCTBEHHOCTb B
paboty pabote
Opzanusauuonno-eonesvie kauecmea | CiocOOHOCTH IPEOJONEBATD HaGnronenue
- TEpIICHHE; TpynHOCTH. CIIOCOOHOCTD aKTHBHO
- BOJIS; no0yXJaTh ce0sl K MPaKTUIECKUM
- CAaMOKOHTPOJIb JNEeWCTBUSM. YMEHHE KOHTPOIUPOBATh

CBOM TMOCTYIIKH
Opuenmayuonnsle Kauecmea CriocoOHOCTH OIICHUBATH Ce0s AHKETHpOBaHUE
- CaMOOILICHKA; aJIEKBaTHO PEAbHBIM JOCTIKeHUAM. | TecTtupoBanue

- HHTCPEC K 3aHATHAM,

Oco3HnaHHOe ydacTHe peOeHKa B
OCBOEHUH MPOrpamMMbl

Texnomorus MMPOCKTHOTI'O O6y‘-ICHI/IH.

TexHonoruueckas kKapTa, MapIIPyTHBINA JUCT (MpaKTHYECKast eSITEIbHOCTh).

WudopmaliioHHbIE TEXHOJIOTHH.
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Oprannsaunonﬂo = HeJarorudeCKue yCjioBusi peajdu3alvm nnporpamMmmal

s o0yuenus nereii LEGO-KOHCTpYHPOBAHHIO HCTIOIB3YIOTCS CIACAYIONINE METOIbI U IPUEMBI:

Metoasl IIpuemsl
PaccmaTtpuBaHue Ha 3aHATUAX TOTOBBIX IOCTPOEK, JEMOHCTpALUs
Haznaonwti CIOCOOOB KpEIUICHHSI, TPHUEMOB 110100pa JIeTalei 1Mo pasmepy, hopme,
I[BETY, CIIOCOOY y/Iep>KaHUs UX B PyKE I Ha CTOJIE.
O6cnenoBanne Lego neraneit, KOTopoe mpeanoiaraetT moaKIroYeHe
Hugpopmayuonno- Pa3IMYHbIX AHAIU3ATOPOB (3PUTENBHBIX, TAKTUIIBHBIX) JUIsl 3HAKOMCTBA C
peuenmueHblil (hop™moii, orrpeieIeHrsI MPOCTPAHCTBEHHBIX COOTHOMIEHUH. CoBMecTHAs
JeSITENIbHOCTD NeJjarora 1 00yyaroumxcs.
N BocnpousBoicTBO 3HaHMI U CTIOCOO0B JIEATEILHOCTH (COOMpaHue
Penpodykmuenbiii N N
MO/IeNIe U KOHCTPYKIUH 1o 00pa3sily, 0ecena, yrpaxxHeHUS 10 aHAJIOTY)
N Hcnonp30BaHne Ha MPAKTHKE MOJYYSHHBIX 3HAHUM U YBUJEHHBIX
Ilpakmuueckuii
MIPUEMOB
Croseciutii Kpartkoe onucanne u 00bsICHEHUE TEUCTBUH, COIPOBOXKICHNUE U
JEMOHCTpaIMs 00pa3lioB, pa3HbIX BAPUAHTOB MOJEIEH.
ITrosnemnuiii [TocTanoBka npoOieMbl 1 MOUCK pelieHus. TBopueckoe UCTIOIb30BaHUE
P TOTOBBIX 3[IaHUH (ITPeIMETOB), CAMOCTOSITENILHOE UX NpeoOpa3aoBaHHUe.
Honosoii Hcnonb3oBanue croxkeTa Urp i OpraHu3aluy e TeIbHOCTH,
P MepCoHaxeil st OOBITPhIBAHUS CIOXKETa
Yacmuuno-nouckoswtit | Penienve mpoOIeMHBIX 3aja4 ¢ TIOMOIIBIO Me1arora U CaMOCTOSTENbHO.

2.4. KanennapHblii yueOHbli rpaduk

Drarbl 00pa3oBaTeIbHOTO MpoIecca 1 rox
[Tpoa0mKUTENBHOCTD YU€OHOTO T0/1a, HECIIS 34
KomnuecTBo yueOHBIX THEH 34

HpOI[OJ'DKI/ITCJ'ILHO CTb

y‘le6HLIX IICPHUOJ0B

| monyronue 16.09.2024 — 27.12.2025

2 nomyroaue 13.01.2025 —29.05.2025

Bo3spacr nereit, et 11-13
[Ipo10MKUTENBHOCTD 3aHITHSI, Yac 1
Pexum 3ansatus 1 pa3/nen
I'ogoBas yueOHas Harpyska, 4ac 34
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2.5 KanenaapHblii JIaH BOCIIUTATEIbHON PadoThI

Ne Meponpusitue Cpok nposenenust ®opma nposeeHUst
BCTpeuu u Oecenpl ¢
1 |BoBieyeHue yyammxcs mMKOJbI B KPYKOK. | CEHTSOpb
YUYAIIUMUCS U POJUTEISIMU
[IpaBuna noBeaeHUs U TEXHUKH .
becena, 3auer B ycTHOM
2 | 6e3omacHocTu. Opranu3anus padodero CEHTSOPh (bopme
MecCTa. P
«TexHuyeckne ycTpoiCcTBa Ha CTPAKE
3 yerp p OKTSI0pb MuHH-poeKT
JOpOT»
My3eil coBpeMeHHBIX poOOTOB
4 HOSI0pb BUPTYyaJIbHAsL SKCKYPCHS
o . BHYTPHIIIKOJIbHAs BHICTaBKa
5 | «Moii nepBblii poOOT» neKadpb yb
pabot
6 |«be3omnacuas pabota» STHBaph KBECT-UTpa
7 «Po0GOTHI B )KU3HU JTHOACH» despainb MHHH-TIPOEKT
[IkoMBHBINA TYpHUP TIO POOOTOTEXHUKE
8 YPHHP O P MapT Typuup
«Bniepen!»
«Texnauka [loGenp! - kakast OblIa, €CTh U
9 amnpesb KOMaHIHasi paboTa
OoyneT»
. CO3/IaHNE U JEMOHCTPALIMS
10 | «Hamm gocTrxeHus» Man a a pan
BHJIEOPOJINKA
VYyacTtue B 0lMMNMaAax U KOHKYpcax Mo .
11 B TEUEHUH roJa OHJIANH-OJIUMITHAIE]

pOOOTOTEXHUKE
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CnuCoK UCNO0/Ib30BAHHOM JTUTEpaTyphI
Banyes, Anekceit Anekcannposud Koncrpyupyem poooroB Ha LEGO MINDSTORMS Education
EV3. Po6oT-mmuon / BanyeB Anekceit Anexcanaposud. - M.: bunom. Jlabopatopust 3nanwmii, 2020
Ucorapa, Hommuxuto Kunra uneit LEGO MINDSTORMS EV3. 181 yIuBHTeIbHEIH MEXaHU3M H
yerpoiictBo / MommxutoMcorasa. - M.: Dxemo, 2021
Peokas, Enena MBanoBua Koncrpyupyem po6otoB Ha LEGO MINDSTORMS Education EV3. B
nouckax cokposui / Peixast Enena MBanoBHa. - M.: bunowm. Jlabopartopust 3nanuii, 2019
Cadynu, Banepuii I'ennanpeBuu Konctpyupyem pobotoB Ha LegoMindstormsEducation EV3.
[Tocroponnum Bxox Bocmnpemien! / Cabynu Banepuii 'ennagseBud. - M.: bunom. JlaGoparopus
snanunii, 2020.

Tapanara, Buxtop Buktoposuu Koncrpyupyem po6oroB Ha LEGO MINDSTORMS Education

EV3. Jomamnmii kaccup / Tapanata Buktop Bukroposuu. - M.: bunom. Jlaboparopus 3nanuii, 2019

JIEKTPOHHBIE PeCypChI

1.

2
3.
4

https://education.lego.com/en-us -«LEGO Education STEAM». Pecypcel 1u1st yuurenei.

http://www.lego.com/education/ - caiit «<LEGO»

http://www.roboclub.ru/ - Po60Kny6. [IpakTideckas po6oToTEXHHUKA.

https://educube.ru/support/instructions/instruktsii-po-sborke-dlya-modeley-iz-resursnogo-nabora/
- «O6pa3oBanue B Kyoe». MucTpykumu o cobopke moneneit u3 Pecypcaoro Habopa. Cxembl
cOOpKH

http://legoclab.pbworks.com/ - Kiy6 Jlero nemaroros
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