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1. IMosicnurenbHas 3anucKa

B nacrodiuee BpeMs B MUpPE LIMPOKO BHEApSETCss poOOTOTEXHUKA. KAK €Ile OJHA CTYIIEHb
UHHOBALMOHHOIO Pa3BUTHUS TEXHOJOTUI. POOOTOB B MUpE CYIIECTBYET MHOYECTBO, HAYMHAS OT
MPOCTEHbKUX KOHCTPYKUMH M3 KyOMKOB «l.ego», co3gaBacMbIX IIKOJBHHKAMM Ha YpOKax
pOOOTOTEXHUKH, /10 CIOKHBIX YEJIOBEKONOOOHBIX CO3aHMH € 3alporpavMMHpPOBAHHBIM
UHTEJJIEKTOM.

Camoe jydilee CXeMHOE M KOHCTPYKTHBHOC MOCTPOCHHE HH(OPMAIHOHHO-YITPABIISIOIINX
CHUCTEM OCTAHETCs JIMLIb CJIOXHON M JI0pOrocTosiinei oOO0I0UYKOM, eciii He BJIOXHYTh B Hee
BHYTpEHHEE COJIep)KaHHe - QITOPUTMHUYECKOE W TIPOrpaMMHOEC HAlOJIHEHHE, CIIOCOOHOe
obecrieunTh peuleHHe HEoOXOAMMOIro Kiacca 3ajad  ylnpasjieHusi, B TOM 4HClIe H
UHTEeIUIEKTyalbHbIX. Kycok kpemHusi, 00pa0oTaHHBIH Ha CaMbIX COBPEMEHHBIX MPEANPUSTUSIX
DJIEKTPOHHON [POMBIIUICHHOCTH M CTaBIIMH MHUKpOIpoIeccopom, caMm 1o cede spigercs
cyOcTaHIMe /I0BOJILHO MHEPTHOM, a €ro 4y/IeCHOe IpeBpalieHie B "Mo3r" podoTa mpoHCXOUT
Onmarozaps [pOrpaMMHOMY OO€CHEUYEHMIO, KOTOpOe M eCTh [ABMXKYLIas Cujla YIpaBJICHUS.
Opranuyeckoil COCTABHOM 4acThiO AJINOPHTMHYECKOIO U MPOTPAMMHOIO 00eCIeYeHHS SIBISIFOTCS
S3BIKU TIPOrPAaMMHUPOBAHUS, KOTOPBIE CTYKAT HE TOJNBKO U HE CTOJNBKO CrOCOOOM NPeICTABICHUS
uHpopManuu u 0O0IIeHust podoTa ¢ ONepaTopoM, CKOJIBKO CPEJACTBOM JIOTMYECKOTO aHaiu3a
HHTEJUIEKTYaIbHBIX 3a7a4u. OObIUHBIC YEJOBEUCCKUE SI3bIKH JIISL OTOM LEJM 11OXO/ST TI0X0, TaK
KaK He 00eCIeunBaOT CTPOrocT (hopMallM3almu 3a1a4. TOYHOCTH U HA/ICHKHOCTH UX JIOIMYECKOTI0
aHaimmza. Kpome Toro, cnocoOHOCTh pacno3HaBaHusi poOOTOM OTACHBHBIX CJIOB JUIS ONUCAHUS
3aJla4yM J0BOJIBHO OTpaHuucHa U TpedyeT 00sbIIoro o0bemMa onepaTuBHON MaMsaTH Ui XpaHEHUs
pEUYEBBIX JIAHHBIX, MOITOMY B KayecTBe s3blka po0oTa JIOJIKEH MCIIOJIb30BATHCA CHEIHAIBHO
CO3/laHHbIl  GopMaiM30BaHHbIA si3bIK. [Ipu 2TOM s3bIK MpOrpaMMHUpOBaHUsl JOJKEH ObITh
aJIeKBaTHBIM TEM 3a/la4aM YIpaBJIeHUsl, KOTOPbIE JO/UKHbBI PELIAThCsl € €10 MOMOLLBIO, @ 3HAYMT, B
pamkax uepapxuueckoro noctpoeHust MY C 31k MOKET ObITh Pa3IMYHbIX YPOBHEH.

B ofuiem ciryuae MOMKHO BbIICIUTH YEThIPE YPOBHS sI3bIKA MPOrPAMMHUPOBAHHUS pOOOTOB,
COOTBETCTBEHHO pelllacMbIM 3ajauaM YMpPaBICHHS - HCTIOTHUTEIBHBIX TIPUBO/IOB, MAHHITYJIATOpA,
olepanui u 3azaHusl.

Hcnonb3ys S3bIK HU3LIETO MCMOJIHUTEIBHOIO YPOBHSI, OMEpaTOp MOJKET 3a/1aBaTh JIBHIKEHHE
OTJICTIbHBIX CTEHEHEH MOABMKHOCTH MaHUNYJSITOpa B BUJIC OTIPE/ICICHHBIX 3HAUYEHUH JTMHEHHBIX
WJIY YTJIOBBIX llepemelteHui 3seubes MC.

SI3bIK YPOBHSI MAHUITYJISTOPA MO3BOJSICT YIPAB/SATh COBOKYIHBIM JBraenuem MC B pabouem
NPOCTPAHCTBE OTHOCHTEJILHO [POU3BOJILHOH  KOOPJAMHATHOH CUCTEMBI Ul  peajld3aluu
HEOOXOAMMOr0 MCPEeMEIICHUsT U OpUeHTallul padouero opraHa, HE 3aJyMbIBasiCh O COCTOSHHH
OT/EJIbHBIX CTCHCHEH MOABHKHOCTH ¥ KOOPAMHAIIMH UX TIEPEMCIUECHHH.

S3bIK ypOBHS omnepauuii mo3posiseT (opMHUPOBaTH padouylO MpOrpaMMy MYTEM YKa3aHus
JHIIB OCJIEC/IOBATEIBHOCTH ONepaldidf, KOTOpble poOOT JIOKEH OCYIUECTBHTbH € OOBEKTOM
MaHMITYJIMPOBAHMSL.

Ha si3b1ke BbICIIETO YpOBHS 3a/1aHuil iporpamma JieicTBuii poboTa cocTasiisieTcss B TEPMHHAX
"yro cuenars” (a He "Kak cjeiars’), 1.e. B 00ueM Bujie 0¢3 JeTau3aldu.

Creriedb HeOOXOJAUMOM KOHKpeTH3aluu 3a1aHuii poOoTy. IMOArOTaBIMBAEMBIX OIIEPATOPOM,
OTIpEeEIIIeTCSl YPOBHEM BXOJHOTO S3bIKA CHCTEMbI YIIPABICHUS: YEM BBILIE YPOBEHb OTOI'0 SA3bIKA,
TeM B Gosiee 0000LIEHHOM BH/Ie MOKeT ObITh chopmyaupoBano 3a1anue. Vjeanbubiv Obl1o OB
BBIIaTh poboTy 00y 3amady, Hanpumep, "llpoussectn cOopky peaykropa” M OXHAATh



ucnonHenus. OIHAKo NoKa elle CUCTEMbI YIIPABICHHS H SI3bIKM TAKOTO YPOBHSI HE BBIIIIN M3 CTEH
HKCIEPUMEHTAIBHBIX JIA00OPATOPHii.
B Hactosiiee BpeMsi CI0KHIUCH JBA 110/1X0/1a K IPOrpaMMUPOBAHHIO poOOTOB: 1)

NpOrpaMMHPOBAHHE, OPHEHTHPOBAHHOE HA PpodoTa (POOOTOOPUEHTHPOBAHHOE), U
2) mpo0eMHO OPUEHTHPOBAHHOE UJIM TTPOTPAMMHUPOBAHUE HA YPOBHE 3a/1d4H.

B poGoTOOPHEHTHPOBAHHBIX $I3bIKAX, SIBJSIFOUIMXCS T[0Kd OCHOBHBIMH B COBPEMEHHBIX
YCTPOMCTBAX yIpaBjieHHsl. 3a1a4a poOoTa ONMChIBACTCS KaK 110CIeI0BATEIBHOCTD €0 JABHKECHUH.
PoGot ynpasisieTcsi mporpaMMoi B TEUYEHHE BbIITOJHEHMS BCEH 3ajauu, NpuyeM KaK/Ibld mar
MPOrpPaAMMbI IIPUMEPHO COOTBETCTBYET OJHOMY JICHCTBHIO podoTa.

AKmyaibHOCMb U NEOA2OUYECKAA He1eco00pasHocmb 00Pa30BaATE/ILHON [IPOrPAMMBI B TOM,
41O pa3paboTka ¥ NPOrpaMMUpOBaHHE POOOTOB - OJHO M3 IEPCIIEKTUMBHBIX HalpaBjIeHUH
HECKOJIBKUX  MOCJACAHUX JICCATKOB JieT. JlaHHas mporpaMma 3HAKOMHT — ydalluxcs ¢
MHHOBAIIMOHHBIMH TEXHOJIOTHSIMU B 00JIACTH pOOOTOTEXHHKH, TIOMOTaeT peOEHKY aallTHPOBATHCSA
B 00pa30oBaTe/IbHOM U COIMAIILHOM cpelax.

HoBu3Ha nporpaMmsbl 3aKJi04aeTCsl B TOM, YTO @aHAIOTHYHBIX [TPOI'PAMM B JIONOJIHUTEIBHOM
oOpazoBanuu jieteil odeHb Mayo. OTIMYUTEIbHOH OCOOEHHOCTBIO SIBIACTCA H3Yy4YEHUE HOBOM
npoecCHOHAILHON cpejibl NIPOrpaMMUpoBatus poOOTOB, BKJIIOYEHHE B IIPOrpaMMy Hay4YHbIX
HOHATUI KMHETHKU, KHHCMATHKH, MOJICJIMPOBAHMS W KOHCTPYHPOBAHMS.

OT1anyuTe IbHbIE 0COOCHHOCTH /IAHHOH 1I0MOJIHHTE/ILHOI 00pa3oBaTe/IbHOI NPOrPpaMMBbI
OT YK€ CYMeCTBYWINHX 00pa3oBaTelbHbIX HPOrpaMM SBJISCTCA  UCNOJIB30BAHME B
o0pasoBaTe/ibHOM Tipotiecce KOHCTpYKTOB LegoMindStorms u pasHbBIX cpeil IPOrpaMMUpPOBAHHS
LEGO  MindstormsEduNXT(s3eixk NXTG). LEGO  Mindstorms  EV3,  Robolab,
LabVIEWEducationEditionkak ~ uHcTpyMeHTa Ui 00y4YeHMsl LIKOJIBHMKOB HE  TOJILKO
HPOrPaMMHPOBAHUIO HO ¥ KOHCTPYHPOBAHUIO, MOJICTIHPOBAHHIO U KOMITBIOTEPHOMY YIIPABJICHHIO
Ha 3aHITHSX.

PaGota ¢ pasHbIMH  CpellaMH  [POrpaMMHPOBAHUSl  T03BOJISET  00y4aromUMes
COPUEHTHPOBATHCS C BBIOOPOM JUIsl YIipaBicHUs OJ10KaMu KOHCTPYKIMM. [Ipu nmocTpoeHr: MOIEIH
3aTparuBaeTCsi MHOKECTBO MpoO/ieM U3 pa3HblX 001acTell 3HaHUH - OT MEXAHUKH J10 IICHXOJIOTUH,
- YTO SBJISICTCS BIIOJHE €CTECTBEHHBIM.

Llean u 3a1a4u nporpaMmbl

JlanHas oOpasoBaresibHasl IpOrpaMma HOCUT mexHu4ecKyio Hanpaeiennocme. Uean:

- Coszarb yciaoBusi st ajantanun pedeHKa B MUPe COBPEMEHHbIX HH(YOPMALMOHHBIX U
MHHOBAIMOHHBIX TEXHOJOIMH ¢ BOBJICUCHHUEM €10 B IIPOLECC COLUATIN3ALINN.

- CopueHTUPOBaTh ydvaiierocss B 00JacTH pOOOTOTEXHHKM M CMEKHLIX 00IacTax,
3AUHTEPECOBATH B JAILHEHINEM IMPOJAOJDKEHUH U3yUYeHMs lpeaMeTra, YIriyOJleHuH I0J1y4eHHbBIX
3HAHWH 1 YMEHHH.

- 3anrokuth (YHIAMEHT Ui JAajibHeiflield KOMaHIHOH paboThl HaJ €KErOIHBIMH
IPOEKTaMU U CO3/IaHusl CIOPTUBHBIX poOOTOB. 3axa4un:

BuISBUTH W MOIEPKATE TBOPUYCCKYIO MOJIOICKB, MOTHBHPOBAHHYIO Ha NMPOPECCHOHATIBHYIO
JIESITCBHOCTh U TMOJYYCHHE BBICOKOKAYECTBECHHOTO BBICHIETO 00pa3oBaHMs B COBPEMEHHBIX U
HEPCHEKTUBHBIX 00J1ACTSX 3HAHUM UHIKEHEPHOT'O MPOPUIIS;

v C(I)()pMI/IpOBaTb YMEHHUE CAMOCTOSITCIBHO pECUIaTh TEXHUYCCKUC 3alda4dd B
IMPOLECCE  KOHCTPYUPOBAHUA MOJICHeﬁ (Bbl60p Marepydaia, IJIAHMPOBAHUE MPCACTOAHX



JNEUCTBHH, CAMOKOHTPOJIb, YMECHHC TMPUMEHSTH ITOJYYCHHBIC 3HAHHs, NPHEMbI W OMNBIT B
KOHCTPYHPOBAHUH JPYTUX OOBEKTOB U T.JL.);

v CTUMYJIMPOBATh HAXOUMBOCTb, M300PETATEIILHOCTL H MMOMCKOBYIO TBOPYECKYIO
JEATENBHOCTD YUAIMXCsl, K OPMECHTUPOBAHUE HA PELICHUE MHTEPECHBIX U IIPAKTHYECKH BAXHBIX
KOMILJIEKCHBIX 3a/1a4 B 00J1aCTH [1POIpaMMUPOBAHKS,

v CdopmupoBaTh ICTETHYECKHE. HPABCTBEHHBIC H TPYIOBBIC KAUeCTBA!

v Pa3BUTh TBOPUYECKUE CIIOCOOHOCTH;

v Chopmuposars yMeH#e PabOThbl ¢ HAYUHO-TEXHUUECKOH JINTEPATY POi;

v Pa3BUTH HABBIKK NOMCKA MH(OPMALIMKM U PACKPBITH BO3MOKHOCTH ceTH MHTepHeT

JIJIs1 pa60'['b] Hal TPOCKTOM.

v 3HakoMCcTBO co cpegamu nporpammuposanis LEGO MindstormsEduNXT(s3b1k
NXT-G). LEGO Mindstorms EV3. Robolab, LabVIEWEducationEdition.

v YcBOoeHHE  OCHOB  TMPOTPAMMHPOBAHMSA, TOJYYHUTH  YMCHHS  COCTABJICHHS
ANTOPUTMOB,;
v VYMeHHE UCIOJIbB30BaTh CHCTEMbI PEIHCTPALIMU CUTHAIOB JaTYHKOB, MOHUMaHHe

MPUHIIMIIOB OOPaTHON CBSA3H;
v ITpoexTrpoBanue poOOTOB U IPOIPAMMHUPOBAHUE UX JCHCTBUH;
v Uepes cosgaHre COOCTBEHHBIX ITPOCKTOB IPOCIEKUBATH T10JIb3Y TPUMEHEHHS
poOOTOB B peaibHOM JKU3HH;
v Pacmmpenue o6iacTu 3HaHuit 0 npodeccusx;
v CdopMupoBaTh yMeHHE YHCHMKOB paGoTath B rpynnax. Oprasu3alHoHHbIE
YCJAOBHS PEAJH3ALHH NPOIPAMMbI
IlporpaMmma npeaHasHayeHa Juis J€Ted W MOJpocTKOB B Bospacte 11-14 mer (5-8 wiacc),
paccuutana Ha 1 rojx o0ydenns: 1 rpynmna - 70 yacos; 2 rpynmna - 85,5 4yaca).
IlepuoauuHOCTh MPOBeACHUs 3ausTHil: - 1 rpynna 24aca B Heaemo; 2 rpynna — 2,5 Jaca B
HEJIeITHO.

Kax et yac 110 40 mus., 10 mun. I[lepepsis.

OcHoBHbIe GopMbI H METO/AbI 00YUeHHUSH

@opMbl Oprauu3aun Y4eOHO-BOCHHTATE/ILHOI0 IIPoIecca: HHMBUyaIbHas |

rpyitosas.

Pea.'m:;auuﬂ ;lallﬂ()ili Ilp()l”paMMbl ()pl"dHH'BOBaHZ—l B paMKax JAOTTOJIHUTCIILHOIO 06])83()B3HI/I$I

JICTEH.

Jlannas nporpaMma peKOMEHIYETCs Ul MCIOJb30BAHUS B IPAKTHYECKOH JIeATEIbHOCTH
nperoiaBaTeiaM Kypca MH(QOPMATUKH U BCEM 3aMHTEPECOBAHHBIM JIMLIAM.

Memoosi, ucnob3yemsie npu peaiu3ayili NPOZPaAMMbl: 6 00y4eHuU:
— mpakTHueckuii (paGora ¢ oOpaszoBaresbHbIMH KOHCTpYyKTOpamu LegoMindStorms u
anmapaTHO MPOrPAMMHOTO 00ECIeYeHHMs;



— HarasaHeli (GoTO M BHICOMATEpHAIbl MO POOOTOTEXHUKE, PacleyaTKu pabOo4YMX OKOH
KOMIIBIOTEPHBIX [IPOrPaMM );

— CJIOBECHBIM (MHCTPYKTaXH, Oece/ibl, pasbACHEHU ).

— MHHOBALIMOHHBIE METO/IbI (IOUCKOBO-UCCIICI0BATENIBCKU I, IPOEKTHBIHA, HI'POBOI); —

paboTa ¢ AuTepaTypoil (M3yUeHHe CIEUHaIbHOM INTepaTypbl, YEPTCIKEH).

B nporpavme NPUMEHSIOTCS [IPUEMbI: CO3JaHMe HPOOJIEMHON  CHTYalUH,I0CTPOCHHE
ITOPUTMA U COCTABJICHUS I1POI'PAMMBI U T.J1.

CoBpeMeHHbIC  MEJaroruveckue  TeXHOJOIMM B COYeTaHWM ¢ COBPEMCHHBLIMH
AHPOPMAIMOHHBIMU  TEXHOJOTMSMA  MOTYT — CYUIECTBEHHO — IOBBICHTH  3((EKTHBHOCTH
00pa30BaTEILHOTO  MPOLECCa, PEelUTh  CTOAIIME  [Iepejl  MeAaroroM  3aja4u  BOCIHUTAHHA
BCECTOPOHHE PA3BUTOM, TBOPUECKH CBOOOIHOMN JTHUHOCTH.

Opzanusayus 3anamui
Kypc «PoGoMiup» yCI0BHO pa3jie/leH Ha HECKOJILKO 4acTe:
v/ OCHOBBI AJIFOPUTMU3ALIUH Yepe3 Kype «PoboMup»;

v/ OCHOBBI ABTOMATHYCCKOTO VIIpaBJi€HUs ¢ MOMOUIBLIO NporpaMMHBIX CPCI.

Il1anupyemble pe3y abTaThl

Hpocnosupyeman pesyibmamieHocne
[Tocre nmpoxokaeHns aHHOTo Kypea obyuatomuiicsaonxed 3HATh:
- npasuiia 6e3onacHoi paboThl;
- KAK JIOPMUYECKOE MbILLICHHWE aKTHUBHO (OpMHpYETCs B Ipouecce
NPOCKTUPOBaHHS POOOTOTCXHHYECKUX CHCTEM. d TakikKe W Ha OSTalc HanucaHus

POrpamMM.
- OCHOBHbIEC KOMIIOHEHTHI KOHCTPYKTOPOB JIETO;
- KOHCTPYKTHBHBIE OCOOCHHOCTH Da3JIMYHBIX MOJETIEH, COOPY/KCHUH H
MECXAaHU3MOB,

- KOMIBIOTEPHYIO cpesty. BKIKOYAIOILYIO B cels
rpadugecKuil s3bIK POrPAMMHPOBAHHUS,
- BH/IbI MOJABHKHBIX W HEMOABHIKHBIX COC/IMHEHUH B KOHCTPYKTOPE!

KakK mnepeaaBarh NporpaMMbl B KOHTPOJIICD,

KaK MCIOJIb30BaTh CO3/aHHBIC ITPOTrPaMMBbI,

- CaAMOCTOSITEJIBHO ~ pelarb — TEeXHUYECKHE  3aja4yd B IIporecce
KOHCTPYMPOBaHUsSI POOOTOB (IIAHMPOBAHHE NPEACTOALMX JACHCTBIH, CAMOKOHTPOIIb,
IIPUMEHATh  [OJYyYEHHBIC 3HAHUS. TPHEMBbl M OMBIT  KOHCTPYHPOBaHHS €
HCIIOJIL30BAHHEM CHIELMAIBLHBIX DJIEMEHTOB, U APYIUX OOBEKTOB U T.11.);

- co3/aBaTh pPeagbHO JICHCTBYIOIINE MOZETH POBOTOB NPH  OMOIIHM
CIEeLHAILHBIX YJIEMEHTOB 110 Pa3padoTaHHOU cXeMe, 110 COOCTBEHHOMY 3aMbICITY;

- CO3/1aBaTh NPOIrPAMMbI HA KOMIBIOTEPE I Pa3/IH4HbIX POOOTOB!

- KOPPEeKTUPOBATh MpOrpaMMBbl npH HEOOXOIUMOCTH;
JEMOHCTPUPOBATH TEXHUYECKUE BO3MOKHOCTH POOOTOB;



VMETD:

- dopMyIHpOBATL W MPUMEHSTL AITOPUTMBI  BAXHO I Pa3BUTHS
MAaTeMaTHYECKOr0 MBILIICHUS YYCHUKOB.

- BBLJIC/ISTH AJITOPUTMUYECKYIO CYTh SIBJICHUS U CTPOUTH aITOPUTMBbI

- paboraTh C JUTEPATYpOH, € KypHalaMH, ¢ KaraloraMd, B HHTEPHETE
(u3yuaThb ¥ 00padaTbiBaTh HHPOPMALIUIO);

- CaMOCTOSITENIbHO pelaTth TEXHUYECKHE 3aja4uu B i}
porecce KOHCTPYHPOBAHHS pOGOTOB (MJIAHUPOBAHHUE IPEACTOSLINX JACHCTBUH,
CAMOKOHTPOJIb, MPUMEHSATH MOJYUCHHBIC 3HAHMS, NMPHEMBI M OINBIT KOHCTPYHPOBAHHS C
MCII0JIL30BAHUEM CIEIHAILHBIX YIEMEHTOB U T.1.);

- cO3/1aBaTh JICHCTBYIOIINE MOJelIM POOOTOB Ha OCHOBE KOHCTPYKTOpA

JIET'O;

- co3/[@Bath IPOrpPaMMbl HA KOMIILIOTEPE HA OCHOBE KOMIIBIOTEPHBIX

porpamm;

- nepejaBath (3arpyxarh) IporpaMMbl B KOHTPOJLIED;

- KOPPEKTHPOBATH IIPOrPaMMBbI IIPU HEOOXOIUMOCTH;

- JIEMOHCTPUPOBATH TEXHUUYECKUE BO3ZMOKHOCTH pOOOTOB.

MexaHu3M OLeHKH 00pa3oBaTe/IbLHBIX Pe3yabTATOB
[peamerom JIMArHOCTUKH U KOHTPOJISI B kypce «PoboMup» sBistroTCs
BHEIITHHE 00pa30BaTeIbHBIC TPOIYKThI YUALIUXCs (CO3/IaHHBIC U ITPOTPAMMUPOBAHUE MOJIETIEH Ha
BBITIOJIHEHHE ONpPEACIEHHBIX 3a/7a4, pa3paboTKa MPOEKTOB, IPE3CHTAUMU W JAp.). a TAKKe HX
BHYTPEHHHE JIMYHOCTHBIE KauecTBa (OCBOCHHbIE CIIOCOObI JICATE/IBHOCTH, 3HAHMS, YMEHHS),
KOTOPbIE OTHOCATCS K LEJISIM M 3a/la4am Kypea.
KauectBo BHewHed 00pazoBaTelibHON MPOLYKIIH KellaTesIbHO OLEHUBATD 110 CJIEYIOIUM

napamMerpam:
. 110 KOJIMYECTBY TBOPYECKHUX DJIEMCHTOB, HCITOJIb30BAHHLIX TTPH CO3/IaHUHU MOJICIIN,
® 110 CTCIICHU OPHUTUHAJIbHOCTH B KOHCTPYKIHH U HA 3TAIIC IPOrpaMMHUpPOBaHus IIPH
CO3IaHUHU ITPOCKTA;
M 10 OTHOCHTEILHON HOBH3HE CITOCOO0B, UCIOJIb30BAHHBIX IpH CO3JaHnH MOJCIIN,
* 110 ¢MKOCTH U JIJAKOHUYHOCTH CO3/IaHHOTO HpoImyKIas . . 1o npaKanccxoﬁ MOJIB3¢C

u y,IIOGCTBy HCITOJIL30OBAHHA.

Ouenka BHYTPCHHETO OGpﬂ'SOBaTCHbHOFO NpoayKTa CBd3aHa ¢ HalpaBJICHHOCTBIO CO3HAHUA
yqyamerocss Ha CO6CTB€HHy1-O ACATC/IbHOCTL, Ha 36C'I'paKLlHlO u 00o0LIeHue OCYHICCTBIIAACMbIX
JEWCTBUM, HHBIMH CJIOBAMMU: 37€Ch JIOJKHA UMETH MECTO pe(b:‘lexcusuaﬂ caMoperyJisuus.

HpOBCpKa JOCTUIaCMbIX LIKOJBbHUKAMU PE3YJILTATOB HPOU3BOAUTCH B CJICAYIOLUX (bOpM‘dXI
rejarornyeckoe  HaOJIO/ICHUE, ONpocC, TECTUPOBAHUC, CaMOCTOATC /IbHAA pElGOTH. aHajiu3
TBOPYCCKHUX pd'ﬁ()'l', y4yacTue B KOHKYpCax, COPCBHOBAHUAX H JIP. MEPOIIPUATHAX

Kp()Mt‘ TOro, OAHUM U3 JICMCHTOB OUCHKH MPOrpaMMbl COCTABJISICT OXBAT (‘)(’)yqammuxcx.

(I)Oprl NnoJABECACHHH HTOIOB 06p330Ba'I'eJlele pe3yiabraron Wrorosblii
KOHTPOJIb IPOBOJAUTCA B KOHIIC KYypcCa.

IIpesenTarus TBOpUeCKHX paboT, 3alIUTa MPOEKTOB, COPEBHOBAHHS.



2. OpraHM3auHOHHO-TIEJAT OT HUECKIe YCI0BHs peaiu3auuu 00pa3oBare/ibHOl HPOrPaMMbl

Pexum 3ansaruii
Cpok ocBoeHust iporpammbl — 1 101 (34 uaca). 3aHsTus IPOBOAATCS | pa3 B HEACITIO.

Kasennapubiii yuedublii rpadgux

Kanengapupiii  yueOHbIi rpauk  CcOCTaBIeH ¢ YY4€TOM MHCHHH  y4aCTHHMKOB
006pa3oBaTe/IbHbIX OTHOLICHHH, YUYETOM pPErMOHAILHBIX M OTHOKY/LTYPHBIX TpaJulUid H
onpeje/seT uepeoBaHue y4eOHOM AesITeNbHOCTH (YPOUHOW M BHECYPOUHOH) M ILIAHOBBIX
TepepbIBOB NPH TI0J1yUYeHUH 00pa30BaAHMS IIsi OT/IbIXA M HHBIX COLUMATLHBIX Lenei (KaHHKYIT) TIO
KaleHJapHbIM  Nepuojam  yueOHOro rojJa: JaThl Havyajla M OKOHYaHMsi y4eOHOro Troja;
IPOJOIKUTEIBHOCTE YUeOHOIO T0/1a, YeTBEpTeil; CPOKU U IIPOJIOJDKUTEIBHOCTE KAHUKYT, CPOKH
pOBeACHHs IPOMEKYTOUHBIX arrecTanuit. CucreMa opranusaiiy y4eOHoro roja: 4eTBepTHas.

Kanenaapupiii yueOublii rpaduk peannzandy o0pasoBarTe/IbHOR 11pOrpaMMbl COCTABIEH B
COOTBETCTBUH ¢ 3aKOHOM «OO6 oOpasosanuu B Poccuiickoit ®@enepaunu» (1. 10, ¢r. 2) n dI'oC
HOO (1.19.10.1) ¢ yuetom TpeGosanuii CanlluH n MHeHHs y4acTHHKOB 0Opa3oBaTeNIBHBIX
OTHOIIICHHUH.

[poo/ KT ILHOCTD Y4eOHOI0 roja:

Dranbl 00pa30BaTEIbHOIO Mpolecca 5-8 kiacc
Hauano yueOHoro roja 1 centsiOps
[Tpo10JKUTENBHOCT YUeOHOr 0 rojia 34 nenenu
[Tpo1oKUTENBHOCTD YUeOHOM Heenu 6 nHei

S I (B O PERDG A = S ISR " s MR 8" SEATACRISRAE S
[TpomesxyTouHasi arTecTanus --
OxkoHuaHue yueOHOro rojia 23 mas

Monumopune pesyibmamos yueoHou 0esmeibHocmu

CraproBbiit -

ITpomexyTouHbIH --

HUrtoroserii --

PeriiamenTupoBanue 00pa3oBaTe/ibHOIO Hpolecca Ha y4eOHbIi 1o/

VueGHbI 1o/ IeIUTCs Ha 4 4eTBEPTH. JaHHas porpaMma peaiusyercs B 1-2 4eTBepTH



YerBeprh

1 yeTBepTH 8
2 4eTBEPThH 8
3 yeTBEpPThH 10
4 4yeTBepThH 8
Bceero 34
Kanuky.ibl Ipoa0/KUTEILHOCTD (KOJIHYECTBO [AHEi)
OCEHHHUE 7
3UMHHE 15
BECEHHHE 8
Bcero 30

T poa0/KHTEILHOCTD (KOJHYECTBO Y4eOHbIX He/le/Ib)
Pesxum yueOHbIX 3aHATHH
3aHSTHSI OPFAHM3YIOTCS B COOTBETCTBHH C YTBEPICICHHBIM PACUCAHMEM BHEYPOUHOH
JEATENBHOCTH ¥ YTBEPAKACHHBIM PACITHCAHHCM.
Cojiepkanue NporpaMmmbi

1.Pazoen «Bsoonoe 3auamuen(2 uac)

Beenenue B kype «IIporpamvupoBanue B poOOTOTCXHUKE).

BBOIHBIN HHCTPYKTAK 110 COOMOICHHIO TEXHUKH OC30MACHOCTH 1 N107KapHOii Ge30TacHOCTH
npu pabote. IIpaBuia nose/ieHns B 00pa3oBaTebHOM yupesk/icHnn. | pedoBanus nejarora K
00y9aIOMMCS Ha TIEPUO L 00yUCHHUS.

2. Pazoen «Ocnoebt aicopummusayuuy (14 wacos)

ANTOpUTMBI B IIKOJE W KH3HU. CrocoObl OMUCAHHUS aITOPUTMOB. Omubxu B airOpuT™Max.
AKCHOMBI 1IpOrpaMMHpoBanust. MCIoIHUTE N alrOpUTMOB. AJITOPUTMHUCCKHE CTPYKTYPBL.

Jloruka B nporpaMmupoBanuy. JIOrMKa 1 HCKYCCTBEHHbIH HHTEIEKT. MICKyCCTBECHHBIH
HHTEJUIEKT B poboToTexHuKe. JIoruka n anroputmusaius. Mrpbl Ha pa3BUTHE JIOTHYECKOTO
MblieHus. Vcnonb3oBanne 06pa3oBaTeIbHBIX KOHCTPYKTOPOB Lego /uist pasBUTHE JIOTUYECKOTO
MBILLUTCHUS

3. Paszoen «Annapammustii u npozpammustii cocmas koncmpyskmopos LEGO na basze
komnoromepa NXT»(12 uacog)

OcHOBHbIE 1eMeHTHI KoHcTpykTopa [lepBopodor NXT. bazosblit HabOp: H7€KTPOHHBIE
KOMIIOHEHTBI; LIECTEPEHKH, KOJIECa M OCH; COE/IMHUTE/IbHBIC JJIEMEHThI; KOHCTPYKIIMOHHBIC
JIEMEHTBI; CTICIHAIBHBIC YIEMEHTHI.

[ToakmoueHue 2M1eKTpoMoTopoB 1 Aatuukos. [omxmouenne NXT Kk KOMIBIOTEPY. Brirpyska

U 3arpyska.

['naBHoe Meio. [Tporpamvmpoanue yepes koutposiep NXTu uepes Bluetooth
4. Pasoen «llpocpammuposaiue ¢ cpedeLEGO MindstormsEdu NXT» (17 wacos)
Unrepdeiicnporpammbl LEGO MINDSTORMS Education NXT:
- Ocuoguasi (common) ITamurpa: OcHoBHble biioku. bioku aencTBus, biiokn 1aTYMKOB,
Oneparopsl,




broku 06padoTku nanHbIX, JlonoaHenus;
- Mos [lamutpa (CustomPalette): Mou baoku, M3 Unteprera.

CocrasiieHde 1pOCTBIX Tporpamm ¢ ucnoipzoBanem [lonuwoi [lanurpel. Cocrabienue
MporpaMMbl € HCIOJIB30BAHIECM JATUMKOB KaCaHHs, LIBETA, 3BYKa, PACCTOSHHS.
[IporpaMMupoOBaHUE CHCTEM € UCTIOJIB30BAHUEM HECKOIBKHX JATIYMKOB.

[TporpamMMupoBaHUue NPOCTHIX BUAOB LMKIOB. AJIIOPUTMbI ABHIKEHHUS 110 YCPHOU JIMHUH.
Berninenne B NXT.Cosnanune cobctBeHHbIX 010k0B. I lepeMeHHbIe B KOHCTAHTDI.

5. Pazoen «lIpozpammuposatiue ¢ cpedeLEGO Mindstorms EV3» (18 uacos)

Unrepdeiic nporpammpiLEGO MINDSTORMS EV3. Mortopei. llporpamMupoBanune
JBHOKEHHH 110 pa3JIMuHbIM TpaekTopusiM. PaboTa ¢ nojcBeTkoit kHONok Ha 6aoke EV 3, skpaHoM
U 3BYKOM.

ITporpammubie cTpyKTypsi. Lluki ¢ nocrycioBueM. Ctpykrypa "[lepexmouarens” Paborta ¢
JaHHbIMH. Turbl gadHbiX. [lpoBojuuku. [lepemMennbie 1 KOHCTaHTBL. MaTeMaTHYeCKUe Olepaluu
caanubiMu. Jlpyrue 610ku paboThl ¢ AaHHBIMH. JIOTHYECKHE ONepalliy ¢ JaHHbIMU. PaboTa ¢
JaTYHKAMM KacaHusl, [[BETa, YIbTPa3Bykad, HH(PPAKPACHOTO JIaTUNKA, ONPE/IC/ICHUS
yraa/koanuectsa 000pOTOB U MOUTHOCTH MOTOPA.

Pabora ¢ nmepeMeHHbIMH U KOHCTAHTAMHU. AJINOPUTMbI JIBUKEHHS 110 YEPHOU JIMHUH.
6. Pazoen «llpozpammuposanue 6 cpeoeRobolaby (16uacos)

Hntepdeiic nporpammel Robolab. O3nakomieHue ¢ HOBbIMH cTpYKTYpamu Robolab: mukisl,
BETBJICHHS, [10/ITPOrpaMMBbl, [TapaUIeIbHbIE 3a/1a41, KOHTEHHEPB! U 11p.

Peruenue npocToit 3a/1aud Ha OCHOBE AJITOPUTMA 3aUIMThI OT 3aCTPEBAHHM ¢ HCII0JIb30BAHUEM
napajulesibHbIX 33/1a4 U CTOPOXKEBBIX TAUMEPOB.

7. Pazoen «llpocpammuposarue 6 cpeoe LabVIEW)» (184acoeg)

Ucropusi co3nanus si3bika LabView. BusyanbHble si3bIKU IPOrpaMMHPOBAHUS

Pasiesinl porpaMmbl, ypoBHH ciokHOCTH. 3HakomcTBO ¢ RCX. MudpakpacHbiid
nepenaruuk. [lepenaua nporpammol. 3anyck nporpaMmbl. KoManabl BU3yajibHOIO si3blka
nporpammuposanust LabView. M3ydyenne Okna uacrpymentos. M3o0paxenue komani B
IporpaMMme U Ha CXeMe.

PaboTa ¢ nukTorpaMMaMu, COSAMHEHUE KOMaH/IL.

3HAKOMCTBO ¢ KOMaH/IaMH: 3allyCTH MOTOP BHEPE/L; BKJIIOUM JAMITOUKY; JK/IM; 3al1yCTH MOTOP
Hazaj; CTOIl.

OtpaboTKa COCTABJICHUSI IPOCTCHLICH NporpaMMbl 110 1A0JIOHY, HEpeaayd M 3alycka
nporpammbl. CocTaB/IeHUE IIPOIPAMMBI.

COopka MOJe/U ¢ HCIoJib30BaHueM MoTopa. CocrasiieHue IIporpaMmel, nepeiava,
nemoHctpaiust. COopka MOJIesIH ¢ UCI0JIb30BaHKe JlaMoyku. CocTaBaeHHe IPOrpamMMBbl,
nepejaya, 1eMOHCTpaLUsl. ,

Jluneiinas ¥ nuKiMyeckas inporpamma. CocrapiieHUe POIPAMMbI ¢ UCIIOJIb30BAHHEM
HapaMeTpoB. 3alMKJIMBAHUE IIPOIPAMMBbL. 3HAKOMCTBO € JaTYHKaMH. Y CJIOBHE, YCIOBHbII
nepexo. Jlaruuk kacanusi (3HAKOMCTBO ¢ KOMAH/IaMU: JK/IM HAXKATO, XKIAK OTIKATO, KOJIMIECTBO
Ha)kaTwui).

Jarunk oceuieHHOCTH (JlaTuMk OCBELIEHHOCTH. BiMsiHue NpeAMETOB pa3sHOro 1BeTa Ha
HOKa3aHHsl JaTunKa OCBEIICHHOCTH. 3HAKOMCTBO ¢ KOMAH/IaMHU: KM TEMHEE, JK/IM CBETIICE).

8. Pazoen «Komniaekcnoe npumeHeHue 3SHanuii o COCIMAGAEHUIO NPOZPAMM)

(4uac.) Pazpaborka ¥ 3aluTa TBOPUYCCKUX MPOCKTOB. AHAIN3 TBOPUYECKUX PadoT.



MeTtonueckoe obecnedeHne

[IpenoaaBanue BeETCS € MCIOIB30BAHMUEM YICKTPOHHBIX 00PA30BATE/IbHBIX PECYPCOB.
MeTo b1 00yUeHUS: CIOBECHBIC, HATlIsIHbIE, IPAKTHYCCKHE.
Memoouueckue yciogua peaiu3auui npozpammsl
- B nporpamme ucroib3yercs odpaszosate/bhblii KOHCTpYKTOp LegoMindStorms u
anmnaparto-rporpammboe odecriedenne LEGO MindstormsEduNXT(sa3b1xk NXT-G),
LEGO Mindstorms EV3, Robolab, LabVIEWEducationEdition, kak HHCTpyMeHTa )i
00yueHHs TPOrPaMMHPOBAHUIO.

- [lporpamma peasnusyer pazindsbie GOpMbI paboThI JeTell Ha 3aHATHH: (PPOHTAIBHYIO,
HHIMBU/IYATBHYIO U IPYINOBYio. [lepBas npeanosiaraet COBMECTHbIE JICHCTBHSA BCEX
YUaIIuXCs 101 PYKOBOJACTBOM reaarora. Bropast - caMocTosITeNbHYI0 paboTy KaXa0ro
yueHuka. Oprasusaius rpynnoBoi padoTsl npeanonaraeTes Ul MoAroTOBKH K
COPEBHOBAHUSIM 110 pOOOTOTEXHUKE U PEATU3AIUN [IPOCKTOB.

MarepuaibHo-TeXHHUYECKOE oecriedeHue
1) 9580 Ilepsopodor LEGO EducationWeDo (8)
2) 9585 Pecypenbiitnatop LEGO Education WeDo (8)
3) Habop «Ixorpa» (9594) LEGO Education (1)
4) basossiiinabop Lego Mindstorms EV3 (7)
5) Bbazosbiitnabop Lego Mindstorms NXT 2.0 (8)
6) LEGO 9695 pecypcusiit Habop NXT (1)
7) Koncrpykrop TETRIX. ba3osblit nabop.(2)
8) MoOuaBHbBIH KOMIOBIOTEPHBIN K1ace (25 HOyTOYKOB)
CnHCOK peKoMeH 1y eMoil JTuTepaTypbl
HopmaTusHbie JoKyMeHThI: DejiepaibHbli IOCY1apCTBEHHBIA CTaHAapT
OCHOBHOTO 00111er0 00pa3oBaHusl.
M:, Ipocsetnenue, 2010 — 32 cTp. (CTaHAAPTHI BTOPOTO MOKOJCHUS). Y 4eOHO-MeTOAnYeCKas
JHTEpaTypa List IpenoiaBareis:
B kauectBe HCTOUHMKOB HH(DOPMALIK JUIsE OCBOCHUsI MaTepUalla Kypca peKoOMeHlyercs
UCII0JIb30BATh CIIPABOYHUKH, JONOJHUTEALHYIO JUTEpaTypy ¢ OlUCAHUEM HOBBIX IIPOIPAMMHBIX
CPE/CTB.
Kypc, umest coOCTBEHHYIO JIOMHHAHTHYIO HAIPABJICHHOCTh, IPEANOIaraeT HHTErpaltio ¢ IpyruMH
y4eOHBIMH I1pe/IMETAMMU.



VYueonwviit naan

Ne Haumenosanue pasoeina, memol Konuuecmeo uacos
Beeco Teopus [Ipakmuka
1 | BBoanoe 3anstue 2 2 0
2 | OCHOBbBI AJINOPUTMU3BALIUH 4 2 r 4
AnmnaparHbiii ¥ 11porpaMMHbIH COCTaB _
3 | koHcTpykTOopoB LEGO Ha 6a3e komnbrotepa NXT 2 4 0
[porpammuposanue B cpeie LEGO |
4 | MindstormsEdu NXT 6 2 4
T[Iporpammuposanue B cpejie LEGO
5 | Mindstorms EV3 6 2 4
6 | Iporpammuposanue B cpeie Robolab 6 2 4
7 | IlporpammupoBanue B cpeae LabVIEW 6 2 4
KOMIUIEKCHOE TIPUMECHEHHE 3HAHMH T10 COCTABIICHUIO
8  mporpamm 2 0 2
Beezo 34 14 20
KajieH1apHO-TeMaTHYCCKO0€ IIAHHPOBAHNE
o ORISR 5l R SO O EEAPISORES CR AT SRR it
Ne Tema Kou-so lIlesu ypoka, ocHOBHOE
n/n ' 4acoB | cojiepiKaHHe
S - s O P SH ’ TS RN TANNCS B, e oS SR R—

1 TexHuka 0€30MaCHOCTH IIPH OpraHU3alUuU ‘ -
PM. BBejieHue B Kypce porpaMmbl.

OcHOBBI AJITOPpUTMH3AUHA

AnnapatHblii H IporpaMMublii coctaB KoncerpykTopos LEGO Ha 6ase komnbioTepa N

2 AJITOPUTMUYECKUE CTPYKTYPbI 2 Hay4uTbCs BBIAEIATD
SI3bIK GJIOK-CXEM i | QITOPUTMUHECKYIO CYTh SBICHHUS u
| CTPOUTD AJITOPUTMbI
3 Jloruka B niporpammupoBannu Jloruka | 2 - Hayunrbes BHIICTATH
U MCKYCCTBEHHBIH HHTEJUIEKT JIoruka u | QJINOPUTMHYECKYIO CYTh SBJICHHS U
IrOPUTMHU3ALUSA | CTPOUTH AJITOPUTMBbI

XT




5

. |vommbrotepa NXT

AnmnapaTtHblif U IPOrpaMMHBIN COCTaB
KOHCTpYyKTOpoB LEGO Ha 6aze

OCHOBHBIE 3JIEMEHTBI KOHCTPYKTOpA
ITepBopo60oTNXT. ba3zoBblii HaGop .
I'naBHOe mento. [Toaximouenue
3JIEKTPOMOTOPOB U JATYHKOB
[oaxmouerne NXT k komnbiotepy

NXT u yepe3 Bluetooth
HnTtepdeiicnporpammbl

LEGO MINDSTORMS Education
NXT

8

e i — — ’
IIporpammupoBanue B cpeje L

[TporpammupoBanue cucTeM
MCII0JIb30BAHMEM HECKOJIbKUX JaTYUKOB

Pabora ¢ nanupiMu

Pabora ¢ narynkamu

10

HporpaMMupoﬁaHﬁe-B cpezie Robolab

11

I/IHTepq)eﬁc 'nb'orb;h;m,’l Robolab.

12

BerBienus.

IIporpammupoBanue yepe3 KOHTPOILIEP

& |

AJITOPUTMBI IBHIKEHUS 110 YCPHOM JIMHHH |

EGO Mindstorms EV3

- OCBOUTBH KOHCTPYKTHBHBIE
0COOEHHOCTH pa3JInYHBIX MOJEIEH,
' COOpYIKEHUH 1 MEXaHHU3MOB

————

- OCBOUTBH KOHCTPYKTHBHBIE
0COOCHHOCTH PA3IHYHBIX MOJECIIEMH,
COOPYKEHUH U MEXaHU3MOB

OcCBOUTH KOHCTPYKTHUBHbBIE
0COOEHHOCTH pa3IuuHbIX MOJIEIICH,
COOPY/KEHUH U MEXaHHU3MOB

HayuuTtbcst BbIICTATE
| QIFTOPUTMUYECKYIO CYTh SIBJICHUS U
CTPOHUTH AITOPHUTMbI

-C03/1aBaTh MPOrpamMMbl Ha

KOMIIBIOTEPE IV pa3IM4YHbIX

po6OTOB;

-KOPPEKTHPOBATh NPOTrPaMMBbI IIPH
HEOOXOIUMOCTH;
JIEMOHCTPUPOBATH TEXHUYECKHE
BO3MOMKHOCTH pobOTOB

-KOPPEKTHPOBATh IIPOTrPaMMBI ITPH
HEOOXOIUMOCTH;

JEMOHCTPUPOBATH TEXHHUUCCKHE
BO3MOKHOCTH poOOTOB

- -KOPPEKTHPOBATh IPOrPaMMBI IIPHU
| HEOOXOOUMOCTH:
JIEMOHCTPUPOBATH TEXHHUECKHUE
BO3MOJKHOCTH poOOTOB

OCBOUTH KOHCTPYKTHBHBIE
0COOCHHOCTH pa3IHYHbIX MOJIEIIEH,
COOPY/KEHUH 1 MEXAHH3MOB
-KOPPEKTHUPOBATH IPOrpaMMBbI TPH
HEOOXOIUMOCTH;

JIEMOHCTPUPOBATh TEXHUYECKHE

BO3MOXHOCTH pOOOTOB '




- OCBOMTB KOHCTPYKTHUBHBIE
' 0COOCHHOCTH Pa3IMYHBIX MOJICIIEH,
COOPYKEHHMH U MEXaHU3MOB

- OcBOUTBH KOHCTPYKTHBHbIE
' 0COOEHHOCTH PA3JIMYHBIX MOJIETIeH,
COOPYIKEHHUH U MEXAHU3MOB

' HayuuTbcst BbLICTATD
QJIrOPUTMHUYECKYIO CYTh SIBJICHHUS U
CTPOMTB AJITOPHTMBbI

| Hayuutbcs BbiensTh

| QJITOPUTMUYECKYIO CYTh SIBJICHHUS U
CTPOMTB &ITOPHTMBbI

| -KOPPEKTHPOBATH IIPOrPaMMbI IIPH

HEOOXOIUMOCTH

JE€MOHCTPUPOBATH TEXHHUUECKHE
BO3MOXHOCTH poOOTOB

13 |[Lukose 2
HporpaM;\;npOBaHue B cpené LabVIEW \ N 1
14 |Pa3jensi mporpamMMbL, ypoBHM CIOKHOCTH. 2
15 RCX. Hepe,iaﬁé n 3anyck i]hproirilsaMMbI. 2
6 | b, 2
Komanaer LabView. OKHO HHCTPYMEHTOB. |
17 KoMIUleKcHOe mNpuMeHeHhe 3Hammii mo 2
COCTABJICHUIO ITPOrpaMM
Uroro: 34 yaca |




