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IHosicHUTEeILHAS 3AIHCKA

IIporpamma «Po0GOTOTEXHHKA H JerOKOHCTPYHPOBaHHE» pa3paboTaHa ¢ ydeToM TpeOOBaHMIA
DenepaIbHOrO TOCYAAPCTBEHHOIO 00pa30BaTEeNbHOrO CTaHAapTa 00Imero oOpa3oBaHus U MJIIAHUPYEMBIX
pe3ynbTatoB obmero obOpasoBaHmsA. JlaHHas IporpaMma INpeAcTaBiIseT cOOOH BapHaHT IMPOTPaMMBbI
OpTaHU3aLNH YPOUHOU AESATEIHHOCTH O0YHArOIINUXCS CPEIHEH IKOIIBL.

Kypc paccuntan Ha 1 rom 3amsaTuii, oObeMm 3aHsTHii — 68 4. Ilporpamma mpeamonaraer Kak
NPOBEICHUE PETYJSIPHBIX €KEHENEeNbHbIX YPOUHBIX 3aHATHUH CO LIKOJbHHKaMH (B pacdyere 2 4. B
HEJeJH0), TAK ¥ BO3MOYKHOCTh OPTraHU30BBIBATh 3aHATHS KPYITHBIMU OJIOKAMH BHEYPOYHO.

[IpenycMOTpeHHBIE TPOTPAMMON 3aHATUS MOTYT TPOBOAUTHCS Kak Ha 0a3e OJHOTO OTHENBHO
B35ITOTO KJIACCa, TAK U B CMELIAHHBIX IPYIIAaxX, COCTOALIUX U3 yYaIUXCsl HECKOJBKUX KIJIACCOB.

AKTYaJbHOCTBH NPOrPAMMBI
- HeoOXOAMMOCTb BeCTH padOTy B €CTECTBEHHOHAYYHOM HAIPABICHMM U1 CO3aHMUs Oasbl,
MO3BOJISIFOINEH TOBBICUTh MHTEPEC K AMCLUIUIMHAM CPeaHero 3BeHa ((pusnke, OMONOTHH, TEXHOJOTHH,
uHpOpMATHKE, TEOMETPUN),
- BOCTPeOOBAHHOCTD PA3BUTHS LIUPOKOTO KPYro30pa LIKOJbHUKA U (POPMUPOBAHHSI OCHOB MUHKEHEPHOTO
MBILLIEHUS,
-OTCYTCTBHE TpeIMeTa B IIKOJBHBIX NPOrpaMMax HA4YaJbHOTO OOpa3oBaHMs, OOECIIEYHBAIOINETO
¢dbopMupoBaHHe y 00yHarOIIMXCsl KOHCTPYKTOPCKHUX HABBIKOB H OIBITA MPOrPAMMHUPOBAHUSI.

[Iporpamma oTBedaer TpeOOBaHHMSM HANpPABIEHHUS] PErHOHAIBLHOW TONUTUKU B cdepe obpaszoBaHHs -
pa3BUTHE HAYYHO-TEXHUYECKOTO TBOPUECTBA AETEH MIKOJIBHOIO BO3pACTa.

O0mas xapakTepucTHKA IPOrPpaAMMBI

Pobomomexnuka - 310 mpukiamHas HaykKa, 3aHUMAKOMAsiCs Pa3pabOTKON M HKCIUIyaTaruel
MHTEJUIEKTyaJIbHBIX aBTOMATU3MPOBAHHBIX TEXHUYECKUX CHUCTEM ISl PEajM3allMd HX B Pa3JIMYHBIX
cdepax 4emoBeUeCKON AeSITEIbHOCTH.

CoBpemMeHnHbIe pOOOTOTEXHUYECKHE CUCTEMBI BKIIFOUYAIOT B €0 MUKPONPOLECCOPHBIE CHCTEMBI
yIPaBIEHUS, CUCTEMbI JBIDKEHHs, OCHALIEHBI Pa3BUTBIM CEHCOPHBIM OOECIEYeHHEM U CPEICTBAMHU
ajanTalii K W3MEHSIOIIMMCS YCJIOBHSIM BHEINHeH cpenbl. [Ipu M3ydeHMHM TakMX CHCTEM IIHUPOKO
ucnons3yercst komrwiekt LEGO Mindstorms — koHcTpykTrop (Ha®op compsiraeMbix neTanedl u
3JIEKTPOHHBIX OJIOKOB) Jisl CO3JaHMs TporpamMmmupyemoro pobora. Ilporpamma mnpenycmarpusaer
UCTIONBb30BaHUe 0a30BBIX NaT4MKOB M asurareneil komruiekta LEGO Mindstorms, a Takxke u3ydeHue
OCHOB aBTOHOMHOT'O TIpOrpaMMHpOBaHus U nporpamMuposanus B cpeae NXT-G u EV3.

HoBusHa mporpamMmbl 3aKkiIOvaeTcs B HMHXXEHEPHOH HANpPaBIEHHOCTH OOydYeHUs, KOTOpoe
0a3upyercsi Ha HOBBIX MH(POPMAILIMOHHBIX TEXHOJIOTHAX, YTO CIIOCOOCTBYET Pa3BUTHIO MH(POPMALIMOHHOM
KyJBTYPBl U B3aUMOJEHCTBHIO C MHUPOM HAyYHO-TEXHHYECKOTO TBOPUECTBA. ABTOPCKOE BOIUIOIIEHHUE
3aMbIClia B aBTOMATH3UPOBAHHBIE MOAENH U MPOEKTHI OCOOCHHO BAXKHO JJISI IIKOJbHUKOB, Y KOTOPBIX
HanOouee BhIPAKEHa UCCIIENOBATEIbCKAST KOMITETSHITHUS.

Henr mnporpammbi: (HOpMHpPOBAHHE WHTEpPECa K TEXHUYECKHMM BHIAM TBOPYECTBA, PA3BUTHE
KOHCTPYKTHUBHOT'O MBILIICHUS CPEICTBAMU POOOTOTEXHUKH.

3agauu nporpammbi:

Ooyuarowue:

- o3HakomyeHue ¢ komrmiaekrom LEGO Mindstorms NXT 2.0 u EV3;

- O3HAKOMJICHHE C OCHOBAMH aBTOHOMHOTO MPOTPaMMHUPOBAHMS,

- O3HaKoOMJieHHe cO cpenoii mporpammuposanns LEGO Mindstorms NXT-G u EV3;
- MMOJTYYeHHE HABBIKOB Pa0OThI C JATYUKAMHU U JBUTATEISIMU KOMILIEKTA,

- MOJTYYeHNE HABBIKOB MPOTPaMMHUPOBAHUS,

- pa3BUTHE HABBIKOB pelIeHHs 0a30BbIX 337a4 POOOTOTEXHUKH.

Pazeusarwwue:

- Pa3BUTHE KOHCTPYKTOPCKHUX HABBLIKOB,



- Pa3BUTHE JOTUYECKOTO MBIIILICHHUS,
- pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUSI.

Bocnumamensnuie:

- BOCIIUTaHUE Y JeTel NHTEpeca K TEXHUYECKUM BHIaM TBOPUECTBA,

- Pa3BUTHUEC KOMMYHPIKaTPIBHOfI KOMIICTCHILMKU. HABBIKOB COTPYAHUYCCTBA B KOJIJICKTUBE, MaJjomn rpymnme

(B mape), yuactus B Oecene, 0OCyKIeHUH,

-Pa3BUTHUEC COLIPIElJ'IbHO-pr,[[OBOfI KOMIIETCHIIUMHN. BOCIITUTAHUEC pr,[[OJ'II'O6I/I$I, CaAMOCTOATECNIbBHOCTHU, YMCHUA

JOBOJUTDH HAYATOEC ACJIO JO KOHIIA,

- (QopmupoBanue u pa3BuTHe HHPOPMAIMOHHOH KOMIIETEHIIMH: HABBIKOB pPa0OThI C pa3IMYHBIMHU
UCTOYHHMKAMHU MH(POPMALIUH, YMEHHUS] CAMOCTOSITENIbHO UCKAaTh, U3BJIEKATh U OTOUPATh HEOOXOAMMYFO IS

pemenust yueOHbIX 3a1a4 HHYOPMAIHIO.

B nponecce oOydeHus HCIIONB3YIOTCSA Pa3HOOOpa3HBIE METOABI O0yUeHUSI.
Tpaouyuonnvie:

- OOBSICHUTENTbHO-UJLTIOCTPATHBHBIA METO (JIEKIUS, pacckas, paboTa ¢ TUTepaTypou u T.11.);

- penpOnyKTHBHBINA METO;

- METOJ MPOOIEMHOTO U3JIOXKEHNS,

- YACTUYHO-TIOUCKOBBIN (MJIH SBPUCTHYECKHIT) METO,
- UCCIIeIOBATEIbCKUI METO.

Coepemennvie:

- METOJ] IPOEKTOB:

- MeTO1 OOY4EHUS B COTPYIHUIECTBE,

- MeToa nmopTdoHo;

- METOJ] B3aUMOOOYUEHHSI.

Jluunocmusie  ynueepcanonsie yueOmsie Oeiicmeus: (GHOpMUPOBATH Y4eOHYI0 MOTHUBALHIO,
OCO3HAHHOCTh YYEHHUS M JIMYHOW OTBETCTBEHHOCTH, (POPMHPOBATH SMOLMOHAIBHOE OTHOIIEHHE K

yueOHOH eATeNbHOCTH 1 001Iiee MPeACTaBIeHHE O MOPAJIbHBIX HOPMaX ITOBEIEHIS.

Ilnanupyembie pe3yjbTATbI 0CBOCHHS MPOrPaAMMBbI

YV obyuaiowguxcs 6yoym cihopmuposeansi:

- OCHOBHBIE TIOHSATHUS] POOOTOTEXHUKH;

- OCHOBBI AJITOPUTMHU3ALINY,

- YMEHHsI aBTOHOMHOTO ITPOrPaMMHPOBAHUS,

- 3Hanus cpeasl LEGO MindstormsEV3 u NXT-G;

- ocHOBEI IporpammupoBanus Ha EV3 u NXT-G;

- YMEHHUs IOJKIII0YATh U 33161 CTBOBATh JATYMKHU U ABUTATEIH,

- HaBBIKU PabOTBI CO CXEMAMHU.

o0yuaruuecs NOaYYam 603MOACHOCHb HAYYUMBCL:

- cobuparb 6a30BbIe MOAENH POOOTOB,;

- COCTaBJISITh AITOPUTMUYECKHE OJIOK-CXEMBI JIJIsl PEIIeHUs 3a1aY;
- ICTIOJIb30BATh AATYMKH M ABUTATENU B IMIPOCTHIX 3aa4ax.
o0yyaruguecs NOIYYaAm 603MOACHOCHb HAYYUMBCL

- nporpammuposats Ha LEGO MindstormsEV3 u NXT-G;

- ICTIOJIb30BATh AATUHKHU M JBUTATENN B CJIOXKHBIX 337a4ax, MPeAyCMaTPHBAIOIIUX
MHOTOBapPHAHTHOCTD PEIIEHUS,

- IPOXOOHNTD BCE STAllbI HpOeKTHOfI ACATEIbHOCTH, CO31aBaTh TBOPYCCKUE pa60TbI.

CoaepxaHue nporpaMmbl

1. PoGoToTrexnnka. OCHOBBI KOHCTPYHPOBAHHS:
1) Bognsrit nacTpykTax. [Ipasuna Th. Beenenue B poOOTOTEXHUKY.
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10) Jatuuk npera. [Ipumeps! HCHIOIB30BAHUS.

Uctopust pobororexanku. Kimaccudukarms.
Koncrpykrop LEGO Mindstorms NXT u EV3.

IloHATHE KOHCTPYKLIHH.
IIpocTeie KOHCTPYKLIUH.

brnok NXT u EV3. CepBoMOTOpBI 1 JATUUKU.

[TocTpoenne 6a30BOM KOJECHON MOJIEIH.

ITocTpoenue KOaECHON MOAEH.

IToctpoenue konecHON MOAEIN Ha 4-X CEPBOMOTOpAx.
10) 'oHkM KONMECHBIX POOOTOB.
11) [TocTpoeHue ryceHHUHOro podoTa.
12) IIpumep BCnonbp30BaHMS 3-TO CEPBOMOTOPA.

2. AaropurMu3auusi. ABTOHOMHOE POrPpAMMHPOBAHHUE:
1) Anroputm. Buas! anroputmos.
2) Bunbl HUKIMYECKUX AJITOPUTMOB.
3) Cpena nporpammupoBanust NXT-G u EV3.(MaTepdeiic 1 ocHOBHBIE OJIOKH).
4) JIBmKeHUE 1O KOHTYPY T€OMETPUUYECKUX (PUryp.

3. lIporpammuposanue B cpegax LEGO MindstormsEV3 u NXT-G. Pemenue npukjiaaHbIx 3aaa4:

JlaTuuk ocBenIeHHOCTU. [[BUKeHUe MO JTUHUU.

IIponBUHYTHIN aNrOPUTM IBUXKEHUS IO JIMHUH.

IIponBUHYTHIN aNrOPUTM ABUXKEHUS IO JTMHUM.

Jatuuk pacctostHus. ANropuT™ podoTa-MpHUIIHIAIBl B poOOTa-CyMOUCTA.

Hatuuk kacanus. [Ipumepb! uCNONB30BaHUSA.

Hatuuk 3Byka. [Ipumepb! nConb30BaHus.

Hcnonp3oBaHne HECKOIBKUX AATYUKOB AJIA PCHICHUA NPUKIIAIHBIX 3a1a4.
Ucnonszosanne Bluetooth coequaennst NXT u EV3.
JucranuuonHoe yrpasienne Bluetooth.

11) AnropuT™ OBUKEHUS 110 JTAOUPHHTY.
12) bnok maremaruku B NXT-G.

13) I[lepemennbie u koHCTaHTHI B NXT-G.
14) CocTaBneHne mporpamMm ¢ IepEMEHHBIMU BETUIMHAMH.

15) CocTraBneHue mporpamMm ¢ IepEMEHHBIMU BETUIMHAMH.

16) CoBmectumocTb KOHCTPYKTOpOoB NXT 11 EV3.

17) CoBMeCTHMOCTb 3JIEKTPOHHBIX KOMITOHEHTOB KOHCTPYKkTOpoB NXT u EV3.
18) UToroBblii KOHTPOJIBHBIN TECT Ha TeMY: «OCHOBBI pOOOTOTEXHHUKI.

YuebHO-TeMAaTHUYECKOE IJIAHHPOBAHNE C ONpeAeJIeHHeM OCHOBHBIX BHA0B Y4e0HOI 1eATeJIbHOCTH

No HaumeHnoBanmue Konuuectso IInanupyemblie o0pasoBaTe/bHbIe Pe3yabTATbI
n/m TeMBbI 4acoB (Bcero)
1. PobororexHuka. 24 Obyuaromuecss MOBTOPAIOT (WM H3YHarOT)
OcHOBBI MpaBWJia TEXHUKK Oe3omacHocTH mpu padorte ¢
KOHCTPYUPOBAHMSL. KOHCTPYKTOPOM U B KaOuHeTe HWHPOPMATUKUA U

UKT, ocCHOBHBIE OmpeneneHusi B POOOTOTEXHHKE,
Kiaccupukanuo podoToB Mo cdepam NPUMEHEHUS.
[ToBTOpsItOT (MM W3YYarOT) AETadl KOHCTPYKTOPOB
LEGO Mindstorms EV3 u NXT, npaBuna paboTsi ¢
6mokamu EV3 u NXT, cepsomMoTOpamu, JaTYMKAMH.

[ToBTOpsIrOT (VMM U3Yy4YarOT) IPOCTHIE U CIIOKHBIC
KOHCTPYKIIMH B POOOTOTEXHUKE, CTPOST 0Oa30BbIe
KOJIECHBIE MOZIEITH POOOTOB, CBOOONIHBIE KOJIECHBIE H

.-



ryCeHW4YHble Monenu poboToB. M3ywaroT crmocoOsr
[IPUMEHEHUS TPETHETO CEPBOMOTOPA.

2, AnropurMuzanus. 8 Ob6yuaromuecss MOBTOPSIIOT (MJTM M3YYarOT) THITBI
ABTOHOMHOE AJITOPUTMOB. Cozpatot IPOrpaMMBbl €
POTPaMMHUPOBAHHE UCTIOJIB30BAHUEM aBTOHOMHOTO MPOrPaMMHPOBAHUS
omoka EV3 uw NXT c¢ wucnone3oBanuem 10
KOHCTPYKTOPOB.

3. | IIporpammupoBaHue 36 Ob6yuaromtnecst TOBTOPSIOT (MITH H3YYAK0T) CPENIbI
B cpenax LEGO nporpammupoBanusi LEGO Mindstorms EV3 wu
MindstormsEV3 u NXT-G, ocHoBHble ocobennoctu. Co3garoT
NXT-G. nporpaMMel B cpenax mnporpammupoBanus LEGO

Pemenue Mindstorms EV3 u NXT-G.
MPUKJIAIHBIX 3a/a4. Cozpatot 6azoBbIe IIPOrPaMMBI,

NpeAyCMaTPUBAIOINUE HCIIONBb30BAHNE PA3THMYHBIX
JAaTYMKOB, BBIMOJHAIOT PEIICHHUE 3aa4 CMEIIAHHOTO
THUTIA.

Nzy4aroT (WM MOBTOPSIOT) aJIrOPUTM IBHIKEHUS
N0 JUHAM W  JTaOUPUHTY, HACTPOHKH IS
IMCTAHIIMOHHOTO TIOAKIIOYSHNS U YIIPABJICHHUS.

3HAKOMSTCS c Pa3IUIHBIMH BUIAMHU
COpPEBHOBAHUI MO pOOOTOTEXHUKE.

UTOroO: 68

Onucanne y4e0HO-MeTOAHYIECKOT0 H MATEPHAIbHO-TEXHHYECKOr0 00ecneyeHust
o0pa3oBaTeIbHOIO MpoLecca
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MaTepuaibHO-TeXHUYECKHE pecypchl:

- KOHCTPYKTOp Ha 0a3e mukpokoHTposuiepa NXT u EV3;

- AKKYMYJISITOPBI ISl MUKPOTTPOLIECCOPHOTO Oioka pobota, Trma AA;

- OJIOKM MUTAHUSI 151 AKKYMYJISITOPOB;

- Cheuaju3UPOBAHHbIC MMOJsS i COPEBHOBAHUH, PEKOMEHIOBaHHbIE MPOM3BOAUTENEM (pasMep He
MeHee 2M X 2M);

- KOMIBIOTEPHAs U BBIMUCIUTEbHAS TEXHUKA, TPOrPAMMHOE O0ecTieueHHe.
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