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IHosicHUTEALHAA 3aIIHCKA

[Iporpamma «P0o0OTOTEXHHKA M JIETOKOHCTPYMPOBaHHE» pa3paboTaHa C ydyeToM TpeOOBaHMIA
denepanbHOTro rocyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa 001ero o0pa3oBaHus U MJIAHUPYEMBIX
pe3ynbTaToB o0mero obpasoBaHus. JlaHHas mporpaMma IpEACTaBisieT coOON BapuUaHT IMPOTPAMMBbI
OpraHu3alK YPOUHOU AEATEIbHOCTH 00YYaIOIUXCs CPEJHEN MIKOJIBI.

Kypc paccuuran Ha 1 roxm 3amsatuii, oovem 3aHstuii — 34 4. IIporpamMma mpeanosaraer Kak
IIPOBE/IEHUE PETYJISPHBIX ©XKEHEAEIbHbIX YPOUHBIX 3aHATUH CO NIKOJIbHUKAMU (B pacueTe 14. B HEJel0),
TaK ¥ BO3MO>KHOCTb OPTaHU30BBIBATh 3aHATHS KPYITHBIMU OJIOKaMH BHEYPOUHO.

IIpenycMoTpeHHbIE MPOrpaMMOM 3aHATHS MOTYT NPOBOAMTHCS Kak Ha 0a3e OJHOr0 OTIENIbHO
B3SITOIO KJIacca, TaK U B CMEIIAHHBIX I'PYIIAX, COCTOSIUX U3 yJalllUXCsl HECKOJIBKHUX KJIaCCOB.

AKTYaJIbHOCTh MPOTrPaMMBbI
- HEoOXOIMMOCTh BECTH pabdOTy B ECTECTBCHHOHAYYHOM HANPABICHUW JUISI CO3JaHUsl 0a3bl,
MO3BOJIAIOINICH TOBBICUTh MHTEPEC K AWCIMILIMHAM CPEIHEro 3BeHa ((pu3uKe, OMOJIOTUH, TEXHOJIOTHH,
nH(pOpMaTHKE, TECOMETPHUN);
- BOCTPeOOBAaHHOCTh PA3BHUTHSI IIUPOKOTO KPYro3opa MKOJIbHUKA U (OPMUPOBAHUS OCHOB HHIKEHEPHOTO
MBIIICHHST;
-OTCYTCTBHE TMpEAMETa B IIKOJBHBIX IpOorpaMMax HavaabHOrO 0Opa3oBaHUS, OO0CCIICUYMBAIOIIETO
dopMupoBaHue Y 00yJarOIIUXCsi KOHCTPYKTOPCKUX HABBIKOB U OIBITA IIPOTPAMMHUPOBAHHSI.

[Iporpamma oTBewaeT TpeOOBaHHSAM HaIpPaBJICHUS PETHOHAIBHOW MOJUTHKU B chepe oOpazoBaHUS -
pa3BUTHE HAYYHO-TEXHUYECKOTO TBOPUECTBA JETEH IIKOIBHOIO BO3pacTa.

O0mas xapaKkTepucTHKa y4eOHOro mpeaMeTa, Kypca

Pobomomexnuka - 3TO TpuUKIaTHAs HayKa, 3aHUMAIOMIAsACA pa3paOOTKON M HSKCIUTyaTaluen
MHTEJJICKTYaJbHBIX aBTOMATHU3UPOBAHHBIX TEXHUYECKUX CHUCTEM [UIsl pealiu3allid MX B Pa3IUYHbIX
chepax 4eToBEUECKOM AESITEIHHOCTH.

CoBpeMeHHbIE POOOTOTEXHUYECKUE CHUCTEMbI BKIIIOYAIOT B C€OSI MUKPOMIPOIIECCOPHBIE CUCTEMBI
YIOPaBJICHHS, CUCTEMbI JBID)KCHHS, OCHAIICHBI Pa3BUTHIM CEHCOPHBIM OOECNEeYeHHUEM M CpeICTBAMU
ajjanTaluyd K M3MEHSIOUIMMCS YCIIOBUSM BHEIIHEW cpeapl. [IpyM HM3ydyeHMHM TakuX CHUCTEM IIHPOKO
ucnons3yercs kommiekt LEGO Mindstorms — koHcTpykTop (Habop compsraeMbixX JeTaied |
JNIEKTPOHHBIX OJOKOB) HJsl CO3JaHusl Mporpammupyemoro pobdora. IIporpamma mnpemycmaTpuBaet
UCIIOJIb30BaHUe 0a30BBIX JAaTYMKOB W japurarencit komruiekta LEGO Mindstorms, a Taxke usyueHue
OCHOB aBTOHOMHOTO MPOrpaMMHUpoBaHus u nporpammupoBanus B cpeae NXT-G u EV3.

HoBuszna mnporpamMmbl 3akiioyaeTcss B HWHXKEHEPHOM HAMPaBICHHOCTH OOYYEHHs, KOTOPOE
Oa3upyeTcsl Ha HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUSAX, YTO CIIOCOOCTBYET pa3BUTHIO HHGOPMAITMOHHOMN
KYJIbTYpbl U B3aUMOJCHCTBUIO C MHUPOM Hay4YHO-TEXHHYECKOTO TBOPUYECTBA. ABTOPCKOE BOIUIOIIECHUE
3aMbICiIa B aBTOMAaTU3MPOBAHHBIE MOJAEIU M MPOEKTHl OCOOEHHO Ba)KHO JJISl MIKOJIBHHUKOB, Y KOTOPBIX
HanOoJiee BhIpaKeHA UCCIIEIOBATEIHCKAsT KOMIIETCHITHSI.

Lens mnporpammel: (OpPMHUPOBaHHE HWHTEpeca K TEXHHUYSCKMM BHJIaM TBOPYECTBA, pa3BHTHE
KOHCTPYKTUBHOTO MBIIIIEHUS CPECTBAMH POOOTOTEXHHUKH.

3agaum nporpamMmsl:

Obyuarowue:

- o3HakomuieHne ¢ komiurekroM LEGO Mindstorms NXT 2.0 u EV3;

- 03HaKOMJICHHE C OCHOBAaMHU aBTOHOMHOT'O MTPOTPaMMHUPOBAHUS;

- 03HaKOMJICHHE cO cpenoit mporpammupoBanus LEGO Mindstorms NXT-G u EV3;

- IOJIy4€HHE HABBIKOB PA0OTHI C JATYMKAMU U IBUTATEIISIMU KOMIUIEKTA;

- TTOJIyYE€HUE HABBIKOB IMPOTPAMMHPOBAHHS;
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- pa3BUTHE HaBBIKOB peIICHUs 0a30BBIX 3a/1a4 POOOTOTEXHUKH.
Pazeusarowue:

- pa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;

- Pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS;

- pa3BUTHE IPOCTPAHCTBEHHOTI'O BOOOpaKEHUSI.

Bocnumamenvnuie:

- BOCIIUTaHKE y JeTel MHTEepeca K TEXHUUECKUM BHJIaM TBOPUYECTBA;

- Pa3BUTHUC KOMMYHHKaTHBHOﬁ KOMIICTCHIIMHU: HABBIKOB COTPYJIHHUYCCTBA B KOJIJICKTUBE, Majoun rpymie

(B mape), yuactus B 6ecesie, 00CYKICHUU;

-pa3BUTHC COHI/IaJIBHO-pr,Z[OBOﬁ KOMIICTCHIIMHU: BOCIIUTAHUEC pr,Z[OJ'II-O6I/I$I, CaMOCTOATCIIBHOCTH, YMCHUA

JOBOJHUTH HAYATOC ACJI0 JO KOHIIA,

- (QopmupoBaHue u pa3BUTHE HHGOPMAIMOHHON KOMIETEHIIMU: HAaBBIKOB PabOThl C PpPa3IUYHBIMU
UCTOYHUKAMU UHPOPMAIUHU, YMEHHUS CAMOCTOSTEILHO UCKATh, U3BJICKATh U OTOUPATh HEOOXOIUMYIO JIJIst

pelieHus yueOHbIX 3a1a4 HHPOPMAIHIO.

B niporiecce 00y4ueHHs UCTIOIB3YIOTCSl pa3HOOOPA3HBIC METO/IBI O0YUCHHUSI.
Tpaouyuonnvie:

- 00BACHUTENBHO-WILTIOCTPATUBHBIN METO (JIEKIHs, paccKas, paboTa ¢ IUTepaTypou U T.I1.);

- PEIPOTYKTUBHBIN METO;

- METOJI MPOOJIEMHOTO U3JI0KECHHUS,;

- YACTUYHO-TIOMCKOBBIN (MJIM 3BPUCTUYECKHIT) METOJ;
- HCCIIEeIOBATENIbCKUI METOI.

Cospemennvie:

- METOJI TPOEKTOB:

- MeTO 00yUYEHUS B COTPYIHHYECTBE;

- MeTOoJ1 MOPT(OIINO;

- METOJ B3aUMOOOYUEHUS.

Jluunocmuvie yHusepcanvhvie yyeOHvle Oelicmeus: (OPMUPOBATH YUIEOHYIO

MOTHBAIIHIO,

OCO3HAHHOCTb YUYCHHUA U JINIHOU OTBCTCTBCHHOCTH, (l)OpMI/IPOBaTL OMOIIMOHAJIIBHOC OTHOIICHHUEC K

yueOHOI NesTeNIbHOCTH U 00111ee MPeACTaBIEHHUE O MOPAIbHBIX HOPMax MOBEICHUS.
IInanupyemMble pe3yJibTaTbl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

Y obyuarowuxca 6yoym cghpopmuposanwi:

- OCHOBHBIE MOHATHS POOOTOTEXHUKH;

- OCHOBBI QJITOPUTMU3AINH;

- YMEHHS aBTOHOMHOTO ITPOTPaMMHPOBAHHS;

- sHaams cpenpl LEGO MindstormsEV3 u NXT-G;

- OCHOBBI iporpamMmupoBanus Ha EV3 u NXT-G;

- YMEHUS TIOAKIIIOYaTh U 331eHCTBOBATH JIATYUKH U JIBUTATEJIH;

- HaBBIKHM PabOThI CO CXEMaMH.

obyuarowuecs noay4am 603MOMCHOCMb HAYYUMbCA:

- cobupath 0a30BbIe MOZETH POOOTOB;

- COCTaBJIATH ATOPUTMUYECKHE OJIOK-CXEMBI JUIS PEIICHHUS 3a7ad;

- UCTIOJIb30BATh JIATYMKH U JIBUTATENIM B POCTHIX 33/1a4ax.

obyuarowuecs noay4am 603MOMCHOCMb HAYYUMbCA:

- nporpammupoBats Ha LEGO MindstormsEV3 u NXT-G;

- UCTIOJIh30BATh JATYUKH U JIBUTATEIH B CIIOKHBIX 33/1a4aX, MPETyCMaTPUBAIOIINX
MHOT'OBapUaHTHOCTh PEILICHMS;

- IPOXO/UTH BCE ATAIBI MPOSKTHOU JEATEIBHOCTH, CO3aBaTh TBOPUECKUE PAOOTHI.
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Conep:xaHue y4eOHOTo mpeaMeTa, Kypca

1. Po6oToTrexnnka. OCHOBbI KOHCTPYHPOBAHUS

Bronnbiii unctpyktaxk. [IpaBuna Th. BBenenue B poOOTOTEXHUKY.
Hcropus pobotorexuuku. Knaccuduxanusi.

Konctpykrop LEGO Mindstorms NXT u EV3.

[ToHATHE KOHCTPYKIIUU.
[IpocThie KOHCTPYKLUU.
bnox NXT u EV3. CepBoMOTOpBI U JaTUUKH.

1)
2)
3)
4)
5)
6)
7)
8)
9)

1)
2)
3)
4)
5)
6)
7)
8)
9)

10) Matuuk nBeta. [IpuMepbl HCITOIB30BAHMS.

[TocTpoenue 6a30BOI KOJIECHOM MOJIEIH.

ITocTpoeHne KOIecHOM MOJEH.

[TocTtpoenue kojieCHOM MoieNIN Ha 4-X CEpBOMOTOpPAX.
10) 'oHKH KOJIECHBIX pOOOTOB.
11) ITocTpoeHKEe TYCEHUYHOTO poboTa.
12) IIpumep UCMONB30BaHUs 3-TO CEPBOMOTOPA.

2. AaropurMu3anusi. ABTOHOMHO€e IPOrpaMMHPOBaHKeE:
1) Anroput™. Buasl anroputMos.
2) Bubl HUKINYECKHX aJTOPHUTMOB.
3) Cpena nporpammupoBanust NXT-G u EV3.(Muatepdeiic 1 OCHOBHBIC OJIOKH).
4) JIBwKeHHUE MO0 KOHTYPY F€OMETPHUCSCKHUX (DUTyp.

3. lIporpammupoBanue B cperax LEGO MindstormsEV3 u NXT-G. Penienue npukJ/aHbIxX 3a1a4:

JaTtunk ocBemieHHOCTH. [|BUKEHNE 11O JIMHUH.

[IpoaBHUHYTHIN aNrOPUTM JABUKEHHUS 110 JIMHUU.

[IpoABUHYTHIN QITOPUTM JIBU>KEHUS 10 JIMHUU.

Jatuuk paccTosHusi. AJIroput™ podoTa-mpuIMNnalibl 1 poO0Ta-CyMOUCTA.

Hatunk kacanus. [Ipumepsl ncnosib3oBaHusl.

JaTtuuk 3ByKa. [Ipumeps! ucnosb30BaHus.

Vcnonb30BaHre HECKOJBKHMX JATYUKOB I PEIICHUS MPUKIAIHBIX 3a/1a4.
Hcnons3oBanue Bluetooth coeqnuenns NXT u EV3.
JucranunonHoe ynpasienue Bluetooth.

11) ANropuT™ IBMKCHUS MO TAOUPHHTY.
12) biiok matematuku B NXT-G.

13) Iepemennsbie u koHcTaHThl B NXT-G.
14) CocTaBieHue MporpaMm ¢ NepeMEHHBIMH BEJIMYNHAMU.

15) CocraBneHue IporpaMm ¢ MepeMEeHHbIMU BETUYHHAMH.

16) CoBmectumocTtb KoHCTpYKTOpoB NXT 1 EV3.

17) CoBMeCTUMOCTD IEKTPOHHBIX KOMITIOHEHTOB KOHCTpYKTOpoB NXT u EV3.
18) ToroBelii KOHTPOJIBHBIH TeCT HAa TeMY: «OCHOBBI POOOTOTEXHUKHUY.

YueOHO-TEMaTHUYECKOE NJIAHUPOBAHUE C ONPEaCJICHUEM OCHOBHLIX BU0B y‘lCﬁHOﬁ ACATECJIbHOCTH

Ne HanmeHnoBanue KosanuectBo IInanupyemsblie o0pa3oBaTe/bHbIE Pe3yabTATHI
n/n TeMblI yacoB (Bcero)
1. PoboToTexHuka. 12 OOyuaromuecss MOBTOPAIOT  (WJIM  U3Y4aloT)
OcHOBBI MpaBujia TEXHUKH O€30MacHOCTH Tpu padbore ¢
KOHCTPYUPOBAHHSL. KOHCTPYKTOPOM U B KaOuHeTe HWHPOPMATUKUA U

UKT, ocHoBHBIE ompeneneHusi B poOOTOTEXHHUKE,
KIacCUpUKaLK0 poOOTOB MO cepaM MPUMEHEHHS.
[ToBTOpSIOT (MM M3y4alOT) JeTald KOHCTPYKTOPOB

-4 -
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LEGO Mindstorms EV3 u NXT, npaBuia paboTsI ¢
o6nokamu EV3 u NXT, ceppomoTopamu, JaTYMKAMH.

[ToBTOPSIIOT (MM M3YYalOT) HPOCTHIE U CIOXKHBIC
KOHCTPYKIIMM B POOOTOTEXHHMKE, CTPOST 0a30BbIC
KOJIECHBIE MOJIETH POOOTOB, CBOOOHBIE KOJIECHBIE U
TryCeHHYHBIE MOZeNnu poOoToB. M3ydaioT crmocoObl
NPUMEHEHHS TPEThEro CEPBOMOTOPA.

2. AnropurMmusanus. 4 OOyuaromiuecs: HOBTOPSIOT (MM M3Y4arOT) THITBI
ABTOHOMHOE AITOPUTMOB. Cozpator IPOrpaMMBbI C
POrpaMMHUPOBAHUE UCIIOJIb30BaHUEM aBTOHOMHOTO MPOTPaMMHUPOBAHHUS
omoka EV3 u NXT c¢ wucnons3zoBanuem I[10
KOHCTPYKTOPOB.

3. [IporpammupoBanue 18 OO6yuaromuecs MOBTOPSIOT (MIJIM U3Y4aIOT) CPeJIbl
B cpenax LEGO nporpammupoBanus LEGO Mindstorms EV3 wu
MindstormsEV3 u NXT-G, ocHoBHble ocobenHoctu. Co3garoT
NXT-G. nporpaMMbl B cpenax nporpammupoBanus LEGO

Pemenne Mindstorms EV3 u NXT-G.
MIPHUKITATHBIX 33]1a4. Cosznaror 0a3oBbIe MIPOTPaMMBI,

IpeycMaTpUBAIOIINE HCIOJIb30BAHNUE PA3JIUYHBIX
JTATUYMKOB, BBIIOJIHAIOT PEIICHUE 33/1a4 CMELIAHHOTO
THUIIA.

N3yyaroT (Miau MOBTOPSIOT) aJTOPUTM JBUKECHUS
00 JHUHUM W  JaOUPUHTY, HACTPOHKU  AJs
JUCTAaHIIMOHHOTO MOAKJIIOUEHUS U YIIPABIICHUS.

3HaKOMSATCSA c pa3IMYHBIMU BUJIAMU
COpPEBHOBAHMI 10 POOOTOTEXHUKE.

UTOIO: 34
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Onucanue y4e0HO-MeTOAMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust

06pa30BaTeJ’IbHOF0 nmpouecca
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MartepuajibHO-TEXHHYECKHE PECYPCHI:

- KOHCTpYKTOp Ha 0a3e MukpokonTposiepa NXT u EV3;

- AKKYMYJISTOPBI JUIsI MUKPOITPOLIECCOPHOTO 0JIoKa poboTa, Tuna AA;

- OJIOKY TIUTAHUS U aKKYMYJISITOPOB;

- CIEeLUAM3UPOBAaHHbIE TOJS A COPEeBHOBAHUM, PEKOMEHIOBAaHHBIE INPOU3BOAMTENEM (pa3Mep He
MeHee 2M X 2M);

- KOMITBIOTEPHASI ¥ BRIYMCIUTEIbHAS TEXHUKA, IPOrPaMMHOE 00ecTIeYeHue.



