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1. TlosicHuTebHas 3alUCKA

11 AKTYaJIbHOCTB:

Onnoli U3 BakHBIX mpobiem B Poccum sSBISIOTCS €€ HemocTaroyHas 00eCredeHHOCTh
WH)KCHEPHBIMH Ka/IpaMH M HHU3KUH CTaTyc MHXKEHEpHOro oOpasoBanus. [lanHas mpobiema cy-
IiecTByeT Ha (pOHE MOCTOSTHHO BO3PACTAIOMIMX MOTPEOHOCTEH B TAaKWMX CIEHMUAIBHOCTAX, KaK
«Unxenep-koHcTpykTop» U «IIporpammucty. CoryiacHO aHaJIM3y MHOTUX KaJIpOBBIX areHTCTB U
JPYTrUX HCcieloBaTeNlel pplHKA TPYAd, CIPOC HA MHKEHEPHbIE CHELMAIbHOCTU COXPAHUTCS, U
OyzeT 3aHMMaTh BEAYIIME TNO3HWIHMU B PEHTHHTE BOCTPEOOBAHHOCTH B MNEpCHEKTHBE 4-7 JeT.
Heo0xo1uMo BepHYTh MAacCOBBI MHTEPEC MOJIOJEKU K HAYYHO-TEXHUYECKOMY TBOPUECTBY, U
Han0oJ1ee MEPCIEKTUBHBIN ITyTh B 3TOM HAIPABJICHUH — 3TO pOOOTOTEXHHKA, TIO3BOJIIOIAS B HTPOBOM
(dhopMe 3HAKOMUTH JCTeH C HAYKOH.

PoGoToTexHuka sBIISE€TCS OJHUM U3 BaXKHEMIIUX HANpaBiICHUM HayYHO-TEXHHYECKOTO
mporpecca, B KOTOpoM Mpo0IeMbl MEXaHUKU U TEXHUYECKOTO MMPOEKTUPOBAHUS CONTPUKACAIOTCS C
00J1aCcThIO BBICOKMX TEXHOJIOTHI U Mpo0IeMaMH HCKYCCTBEHHOIO MHTEIIEKTA.

[To gmanubIM MexayHapoiHOH (eaepai poOOTOTEXHUKH, TPOrHO3UPYETCS PE3KOE yBe-
au4eHre o0opoTa oTpaciu. HTEHCUBHOE UCMOIb30BaHHE POOOTOB B OBITY, IPOU3BOJICTBE, Me-
TUIIMHE, BOGHHOM Jieie M JIpyrux cdepax, TpeOyeT BBICOKMHM YpOBEHb YMEHMH M 3HAHUI He
TOJIBKO OT CHEIHATMCTOB-Pa3pab0TUUKOB, HO M OT PSIOBBIX MOJIb30BATENEH, KOTOPBIM MPUIIETCS
CTaJIKUBAThCSI C YIPaBICHHUEM pOOOTaMU €KETHEBHO.

N3ydenne poOOTOTEXHUKY TO3BOJISIET HA MPAKTUKE PAaCCMOTPETh MHOTHE TEMbI U3 yueo-
Horo npeameta «Mudopmaruka u UKT», koTopble MHOTAAa BCTPEUAIOT 3aTPYAHEHUS B X0JI€ OCBO-
€HHUSI OCHOBHOTO Kypca. A MMEHHO, aJrOpPUTMHU3ALUSA U IPOrpaMMUPOBaHNE, UCTIOIHUTENb, JIO-
I'MKa, OCHOBBI YCTPOMCTBa KOMIIbIOTEepa. TakyKe JAaHHBIN Kypc JAacT BO3MOKHOCTH IIKOJIBHUKAM
3aKpEeNuTh U MPUMEHHUTh Ha MPaKTHKE MOJTYYeHHbIE 3HAHUS M0 TaKUM JUCLHUIUIMHAM, KaK MaTe-
MaTHKa, (pU3MKa U TEXHOJIOTUs.

PoGoToTexHuka opueHTHpOBaHA Ha pabOTy B KOMaHJE, YTO CIOCOOCTBYeT (opMHpOBa-
HUIO YMEHUS B3aUMOJIEHCTBOBATh C COyYEHHUKaMHU, (POpMYIMpPOBATh, aHAIM3UPOBATh, KPUTHYE-
CKH OLICHMBATbh, OTCTaUBATh CBOU HJIECH.

3ansaTus Kypca OyayT npoBoAuThCs Ha 6aze LlenTpa oOpazoBanus 1udppoBOTro U ryMaHm-
TapHoro npoguiei «Touka pocTa», CO3AaHHOIO B LENAX Pa3BUTHs M peau3allii OCHOBHBIX U
JIOTNIOJIHUTENbHBIX 00I1e00pa30BaTEeNIbHBIX IPOrpaMM LU(PPOBOro, €CTECTBEHHOHAYYHOIO M Ty-
MaHHUTapHOro npoduieil, GopMUpOBaHUS COLUAIBHONW KYJIbTYpPbI, MPOEKTHOW IEATENbHOCTH,
HAIIPABJICHHOM HE TOJIbKO HA PacIIMpPEHHUE NO3HABATEIbHBIX MHTEPECOB IIKOJIBHUKOB, HO U Ha
CTUMYJIUPOBAaHHE AKTUBHOCTH, NHUIIMATUBBI U UCCIIEOBATEIBCKON EATEIbHOCTH 00yJaroIuX-
csl.

OO0mas xapakTepucTUKa Kypca

[Iporpamma kypca «PoOOTOTEXHHKN» MOCTpOEHA Ha MpUMeHeHuu KoHcTpykTopa LEGO
MINDSTORMS Education EV3 mist noctmwxkenus oopazoBatenbHbix 1eneid. LEGO EV3 obec-
MEYMBACT TPOCTOTY MpH COOpPKE HAYAIbHBIX MOJEJCH, YTO IO3BOJIACT YYCHUKAM IOJIYYUTh
pe3yabTaT B Mpejiesax OJJHOTO WM Mapbl YPOKOB. M mpu 3TOM BO3MOXKHOCTH B U3MEHEHHUU MOJIE-
JICH M IPOrpaMM — OUYEHb IIUPOKUE, U TAKOH MOIXOJ MO3BOJISICT yJaIUMCSl YCIIOKHSITh MOJIEIb
U MpoTpammy, MPOSIBISTH CAMOCTOSITENIFHOCTh B M3ydeHUU TeMbl. [IporpamMmMHoe obecrieueHue
LEGO MINDSTORMS Education EV3 o61agaet oueHb NIMPOKUMH BO3MOXHOCTSMH, B YaCTHO-
CTH, TIO3BOJISIET BECTH pabouyro TeTpalb W MPEACTaBIATh CBOM MPOEKTHI MPSAMO B cpene Mpo-
rpammHoro obecnieuenusi LEGO EV3.

B nporecce paGoThl y4eHHKH MPHUOOPETAIOT OMBIT PEIICHUS KaK TUTIOBBIX, TAK U HECTaH-
JApTHBIX 3a7]a4 N0 KOHCTPYHUPOBAHUIO, POTPAMMUPOBAHHIO, COOPY JAHHBIX.

Kypc umeer Gosnbliiee KOMMYECTBO Y4€OHOTO BPEMEHH Ha MPOBEACHUE MPAKTHYECKHUX pa-
00T, B CpPaBHEHUH C TEOPETUYECKUMU BOTIPOCAMH.

CopepxaHue mporpamMmbl IperycMaTpuBaeT yaueOHoe BpeMs Ha 000011eHne MaTepuana u
WHIUBUAYAIBHYIO pa0OTy C YYalTUMUCS Ul peau3alliid UX TBOPYECKUX UICH, a TakKe MOAro-
TOBKE K COPEBHOBAHUSIM.

[ToaBenenne UTOroB pabOTHI MPOXOIUT B GOopMe MPE3eHTAIUH, BEICTABOK, COCTI3aHUA,



KOHKYPCOB, KOH(QEpPEHIIUH U T.II.

[Mopsimox peanm3anyu MporpaMMbl MOJPa3yMEBaeT CIIEPBa IE€PBOHAYAIBHOE OBJIAJICHHUE
NPUHLIUIIAMUA COCMHEHUS JIeTalleii, HaBbIKaMH KOHCTPYHUPOBAHUS MOJEJIEH, METOIaMU MX yCO-
BEpPLICHCTBOBAHMS, a TAK)KE O3HAKOMJIEHHE C PabOThI B cpesie MporpaMMmupoBanus. [lanee ocy-
IIECTBIISIETCS YIIIyOJIeHUEe MOMYyYEHHBIX TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB IPH
BBITIOJTHEHUH TTOCTABJICHHBIX 33JaHUNA-MUCCUN, YIaCTHH B COPEBHOBAHHUSAX, aHAIN3E CYIIECTBY-
IOLINX MOJIENIEH M CO3aHUU TBOPUYECKHUX MTPOCKTOB.

1.2 Heab Kypca
Pa3Buth MHTEpEC IMIKOJBHUKOB K KOHCTPYHPOBAHUIO U IMPOTPAMMHUPOBAHUIO TEXHUYECKUX CH-
CTEM, PAaCUIMPUTh UX 00JacThb 3HAHWM, a TaKKe NMPUAATh HEOOXOAUMBIN MMIYNbC AJS TBOpUE-
CKOH peanu3anuy B pOOOTOTEXHHUKE U CMEXHBIX C HEIO 00JacTsaX (MPOrpaMMHUPOBAHHUE, MEXAHH -
Ka, JJIEKTPOHMKA, UHKEHEPHOE KOHCTPYUPOBAHHUE).

1.3.3amaun

Oobyuarowue:
[To3HaKOMUTE 0OYYAIOIIUXCS C OCHOBHBIMU TEPMHHAMH M TIOHSITHSIMH B 00JIaCTH POOOTOTEXHHU-

KH ¥ HAY9UTh UCII0JIb30BaTh CIEIUATBHYIO TEPMHUHOJIOTHIO;
CdopmupoBath mpecTaBICHHE 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;

CdopmupoBath epBoOHaAYAIbHBIE MPECTABIECHUS O KOHCTPYHPOBAHUH POOOTOB;

[To3HakOMUTH ydamuxcsi ¢ OCHOBaMHU pa3pabOTKH aJITOPUTMOB MPHU CO3JaHUU POOOTOTEXHUYE-
CKHUX KOHCTPYKITHH;

VYcoBepIIeHCTBOBATh WM NPUBUTH HABBIKM COOPKH M OTJIAJKH TPOCTBIX POOOTOTEXHUUYECKUX
CHUCTEM.

[To3HaKOMUTH C OCHOBaMHU BU3YaJIbHOTO SI3bIKA JJIsl IPOrPaMMHUPOBAHUS POOOTOB;
CucremMaTH3MpOBaTh W/WINM MPUBUTH HABBIKKM pa3pabOTKU MPOEKTOB MPOCTHIX POOOTOTEXHUYE-
CKUX CHUCTEM;

YcoBepieHCTBOBATh HABBIKA PabOTHI ¢ KOMIBIOTEPOM U O(UCHBIMH MPOrpaMMaMU U/UIH
00yUYUTh UCHOJIB30BAHUIO MPUKIAIHBIX IPOrpaMM AJ1si 0(OPMIICHHUS TPOEKTOB.

Paszsusarowue:

CrtuMynupoBaTh MHTEpPEC K CMEXHBIM OOJAacTsIM 3HAHW: MaTeMaTHKe, TeOMEeTpuH, (HU3UKeE,
OMOJIOTHH.

CriocoOCTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOATEIHLHOM PAaCIIMPEHHH Kpyro3opa B 00JacTH
KOHCTPYHPOBaHUS POOOTOTEXHUYECKHX CUCTEM.

®opmupoBaTh HHGOPMAIMOHHYIO KYJIbTYPY, YMEHHE OPUEHTUPOBATHCA U pabOTaTh C pPa3HBIMU
HMCTOYHUKAMHU WH(OpMALIUK;

[MognepxuBath BbIPaOOTKY 3(D(HEKTUBHBIX JTUYHBIX METOJUK HCIOJIb30BAaHUS BHUMAHUS U
namsTi, o0paboTKU M aHAIM3a CBEACHUN, KOHCHEKTUPOBAHUS M HATJSAHOTO MPEICTaBIICHUS
uHpopmanuu (IOArOTOBKU MPE3CHTALUM, B TOM YMCIIE MYJIbTUMEIUITHBIX).

[ToowpsaTe cTpeMieHHe K MPUMEHEHHIO CBOEr0 MOTEHIMAala B MOWCKE OPUTHHAIBHBIX HACH,
oOHapy>KeHUH HECTAaHAAPTHBIX PEIICHHM, PA3BUTHIO TBOPUYECKUX CITIOCOOHOCTEH.

Pa3BuBaTh cocoOOHOCTH pabOThl MHIMBUAYAIbHO U B KOMaHIaX pPa3HOrO KaueCTBEHHOTO H
KOJIMYECTBEHHOTO COCTaBa IPYIIIIHL;

[IpuBUBaTH HABBIKYM K aHATU3Yy M CAMOAHAIN3Y MIPU CO3/IaHUU POOOTOTEXHUUECKUX CUCTEMA;
CopeiicTBOBaTh CaMOPa3BUTHIO B (POPMUPOBAHUHU YCTEIIHBIX JIMYHBIX CTPATETUH KOMMYHHKA-
MU ¥ PA3BUTUIO KOMIIETEHIMH MPU Y9aCTUU YUEHUKOB B KOMaHIHOU paboTe;
Bocnumamenvuvie 3adauu:

@opMHpPOBaTh UHTEPEC K MPAKTHUECKOMY IPUMEHEHUIO 3HAHMM, YMEHUU U HABBIKOB B MOBCE-
JTHEBHOM U3HU U B JajbHeIIeM o0y4eHNH;

[ToompATh 1EIeyCTPEMIEHHOCTD, YCEPINE, HACTOMYUBOCTh, OITUMU3M, BEPY B CBOU CHUJIBI;
CriocoOCTBOBATh PAa3BUTHUIO CIIOCOOHOCTH KOHCTPYKTHBHOM OIICHKH M CaMOOIIEHKH, BBIPAOOTKE
KPUTEPHUEB OLIEHOK U MIOBEJICHUECKOTO OTHOIIEHUS K JJMYHBIM U UY)KUM yCII€XaM U HeyAauam;
[ToaTBepxkAaTh BBHICOKYIO IIEHHOCTh TaKUX CIIOCOOHOCTEW M KauecTB, KaK SMOI[MOHATbHAsS
YPaBHOBEIIEHHOCTb, PACCyIUTEIbHOCTh, SMIATHSI.




[MonnepxuBaTh MPEACTABICHUE Y4allUXCS O 3HAYMMOCTH OOIICUEIIOBEUECKUX HPABCTBEHHBIX
LEHHOCTEMH, J0OPOKEIATEIFHOCTH, COTPYAHUYECTBA.

VYKperusiTh CHOPTUBHBIHN TyX, CHOCOOHOCTh COXPAHATh YBaKEHUE K CONEPHUKAM, U IIPE0I0JIe-
BaTh CTPECC BO BpeMs 0Oy4eHHs 1 COPEBHOBAHUIA.

[TpuBHMBaTH KyAbTYpY OpraHu3aluy pabodero Mecra, npaBuia OOpaIIeHus CO CIOKHBIMU U
ONAaCHBIMU UHCTPYMEHTaMHU;

BocnuteiBath OepekIMBOCTh U CO3HATEIILHOE OTHOIIEHHE K BBEPEHHBIM MaTepHaAIbHBIM [IEHHO-
CTSIM.

O:xunaemble pe3yabTaThl.

IIpeomemmuvie:
Yyamuecs:

ByayT umerts npeacraBieHue 0 posid U 3HAUEHUU POOOTOTEXHUKH B JKU3HH;

[ToliMyT cMBICT IPUHILIUIIOB MOCTPOECHUS POOOTOTEXHUUECKHX CHUCTEM U CMOTYT OOBSACHATH HUX
3HA4YCHMUE;

OBnazneroT OCHOBHBIMU TEPMHMHAMHU POOOTOTEXHUKHU U CMOTYT MCIOJIb30BaTh MX MPH MPOEKTH-
POBaHUM U KOHCTPYUPOBAHUHU POOOTOTEXHUYECKUX CUCTEMA;

OCBOSIT OCHOBHBIMM MPUHIMIIBI U 3TAlbl pa3pabOTKU MPOEKTOB U CMOTYT CAMOCTOSITENILHO
W/WIH C IOMOUIBIO YUUTEIS CO3/1aBaTh MPOEKTHI;

OcBOST IPUHLUITBI PabOTHl MEXaHUYECKUX Y3JI0B M CMOTYT MOHATHh Ha3HAUYE€HWE W MPUHIIUIIBI
paboThl JATUMKOB Pa3IMYHOTO THUIIA;

CMOryT BBINOJHUATE AITOPUTMUYECKOE OMUCAHUE JEHCTBUN MPUMEHHUTEIBHO K PEIIaeMbIM
3a/a4aM;

CMoOryT HCHOJB30BaTh BU3YAJIbHBIN S3bIK JUISI MPOTPaAMMHUPOBAHUS MPOCTHIX POOOTOTEXHHUYE-
CKHX CUCTEM;

CMOryT OT/IaKUBaTh CO3/1aHHBIX POOOTOB CaMOCTOSATENIBHO /WM C TOMOIIBIO YIUTEISL.

Memanpedmemnule

OO6yuaromuecs CMOTYT:

Haiiti npaktuueckoe NpuMeHEHHUE U CBSI3b TEOPETUUECKUX 3HAHUM, MOTYYEHHBIX B paMKax
IIKOJIBHOW MPOTrpaMMBl.

[TonyunTs mpakTHUYECKHWE HABBIKHM IUIAHUPOBAHMS CBOEH KPAaTKOCPOUHON U JIOJITOCPOYHOM
NesITeNIbHOCTH;

BripaboTath cTuib paboThl C OpHEHTalLME Ha JOCTH)KEHHE 3allJIaHUPOBAHHBIX PE3yJbTaTOB;
Hcnonb3oBaTh TBOpUECKUE HABBIKK U 3(PGEKTUBHBIE MPUEMBI JUIsl pElIeHUs MPOCThIX TeXHHUYe-
CKHUX 3aj1ay.

Hcnonb3oBaTh Ha MpakTHKE 3HAHUS 00 yCTPOMCTBaX MEXaHHW3MOB M YMEHHUE COCTaBISAThH aJro-
PUTMBI PEIICHUS PA3IUYHBIX 33/1a4;

Hcnonb30BaTh MOTy4eHHBIE HABBIKU PAaOOTHI Pa3UYHBIM MHCTPYMEHTOM B y4eOHOM M TOBCe-
JTHEBHOM >KU3HHU.

Jluunocmuwie

OOyuaromuecs CMOTYT:

[TonyuuTh COLMANBHBIN OTBIT YYaCTUSl B MHAWBUYaTIbHBIX U KOMAaHIHBIX COCTSI3aHUSX.

Haiitu cBou mMeTonpl M BOCTpeOOBaHHBIE HABBIKM JIi MPOAYKTUBHOTO Y4acTHs B KOMaHIHOUN
pabore;

Y6enuThcs B IIEHHOCTH B3aWMOBBIPYYKH, TIOJJEpkKaHUS T00OpOKeTaTeTbHOM 00CTaHOBKU B
KOJUIEKTHBE;

HayuuThcs ucnonb30BaTh HaBBIKUM KPUTHUECKOTO MBILIUICHHUS B Ipoliecce paboTa HaJ MPOEKTOM,
OTIAJKH U MyOJIMYHOM MPECTABICHUU CO3/aHHBIX POOOTOB.

YKpenuTh U yCOBEPILIEHCTBOBATh B ce0€ UyBCTBO CAMOKOHTPOJISI M1 OTBETCTBEHHOCTH 32 BBEPEH-
HbIE IEHHOCTH.

Pa3BuTh BHUMATENBHOE U MIPEAYINPEAUTETLHOE OTHOIIEHUE K OKPYXKAIOIIUM JIFOJISIM U 000pyI0-
BaHUIO B Mpolecce paboThI.




Heo0xonumoe 00opyroBanne 1 yueOHbIe MAaTEPHAJIBI:

OTIpeIeICHHOE KOJIMYeCcTBO HabopoB kKoHcTpykTopa LEGO Mindstorms EV3 (ocnoBHO# +
paciupeHHbIi), u3 pacyeta | KoMIIiekT Ha 1-2 y4eHUKOB;

Habop 3axanuii LEGO Mindstorm «Kocmuueckue npoeKTo»,

Habop neraneit LEGO Mindstorm «KocMudeckue npoeKTh»;

pabourie MecTa Ul YUUTENS U YIEHHKOB 000PyI0BaHHBIC HOYTOYKaMHU C YCTAHOBJIEHHBIM
nporpammubiM obecnieuenrem LEGO Mindstorm Education EV3;

Ha0Op MOJICH ISl COPCBHOBAHMIA

PA3JIMYHBIC IJIAKATBI, CIIPABOYHBIC MAaTCPUAJIbI;

3apsAHOE YCTPOMCTBO;

yaeOHas IuTeparypa;

cpencrsa peanusanuu KT marepuaioB Ha ypoke (KOMIBIOTED, IPOEKTOP, IKPAH).

Ilnanupyemsie pe3yabTaThl H3yYEeHU Kypca

OCHOBHBIMHA pe3yiabTaTaM HU3YYCHUA KypcCa, SABIAIOTCA CTUMYJIUPOBAHUC MOTHUBALIUU
yyalxcs K MOJy4YeHHIO 3HaHWM, (JOPMUPOBAHUIO TBOPYECKOW JIMYHOCTH, MPUBUTHE HABBIKOB
KOJJIEKTUBHOI'O TPYIa, & TAK)KE Pa3sBUTHUS MHTEPECA K TEXHUKE, KOHCTPYUPOBAHHUIO, IIPOTrPaAMMHU -
POBAaHUIO U BBICOKHM TEXHOJIOTHSM. B mampHelnem, ydamuecs cMOTYyT 0ojee OCO3HAHHO TO-

JOWTH K BBIOOPY MHKEHEPHOU HalpaBIECHHOCTH O0yUYEHUSI.

B pe3yabTare u3ydyeHus Kypca yyammecst 10JKHbI

3HaTL/MOHUMATD:

® pOJb U MECTO POOOTOTEXHUKH B )KU3HU COBPEMEHHOTO OOIIECTBA;

® OCHOBHBIC CBEJICHUE U3 UCTOPHUH pa3BUTHs pOOOTOTEXHUKH B Poccuu u Mmupe;

® OCHOBHBIX MOHSATHS POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKHE TEPMUHBI, CBSI3aHHBIE C PO-
1eccaMy KOHCTPYUPOBAHUSI U IPOTPaMMHUPOBaHUs poOOTOB;

e oOmee ycTpOHCTBO M IPUHIIMITBI JCHCTBUS pOOOTOB;

® OCHOBHBIC XapaKTEPUCTHKH OCHOBHBIX KJIACCOB POOOTOB;

e OONIYI0 METOJIMKY PacdyeTa OCHOBHBIX KHHEMATHYCCKUX CXEM;

® TOPSAZOK OTHICKAHUS HEHCIPABHOCTEH B PA3JIMYHBIX pOOOTH3HMPOBAHHBIX CHCTEMAX;
® METOJHMKY POBEPKH pabOTOCTIOCOOHOCTH OTIIEJIBHBIX y3JIOB H JCTaJICH;

® OCHOBBI TPaQMUECKHX S3BIKOB IMPOTPAMMHPOBAHUS;

e ormpeneneHuss poOOTOTEXHUYECKOTO YCTPOMCTBa, Haubosee pacnpoCcTpaHEHHbIE CUTYalllH, B

KOTOPBIX TPUMEHSIOTCSI pOOOTHI;

® HYMCTh NPCACTABICHHUA O INECPCICKTUBAXPa3BUTUA pO6OTOTeXHI/IKI/I, OCHOBHBIC KOMIIOHCHTBI

MIPOrPAMMHBIX CpEI;

® OCHOBHBIC NPHHIUIIBI KOMIIBIOTCPHOI'O YIIPABJIICHWA, HA3HAYCHHUEC W IIPHHIUIIBI pa6OTbI
LIBETOBOT'O, YJIBTPA3BYKOBOI'O JAaTUMWKA, AATHUUWKA KaCaHHA, Pa3JINYHBIX HCIIOJIHUTCIIbHBIX

YCTPOMCTB;

® Da3JINYHBIC CII0COOBI nepcaadyn MEXaHNn4CCKOro BOS,HefICTBHH, Pa3JIMUYHbIC BU/JIbl IIACCH, BU-

JIbl ¥ HA3HAYEHHE MEXaHUYECKUX 3aXBaTOB.
Ymersn:
e coOupaTh MPOCTEHIIINE MOJIENHU C UCTIONb30BaHueM EV3;

® CaMOCTOATEIBHO IIPOCKTUPOBATH U CO6I/IpaTL 13 TOTOBBIX AcCTallei MaHUITYJIATOPBI U pO60TOB

pa3IMYHOTrO Ha3HAUYCHHSI,

® UCMOJB30BaTh ISl MPOTrPaMMHUpPOBaHUS MUKpokommbioTep EV3 (mporpammupoBath Ha
nuciiee EV3)

® BJAJICTh OCHOBHBIMH HaBbIKAaMH PabOTHI B BU3YaJIbHOM Cpejie MporpaMMHUPOBaHUS, MPO-
IrpaMMHUPOBATh COOpaHHBIC KOHCTPYKIIMH I0JT 33]]a9¥ HAYaJIbHOTO YPOBHS CJIOKHOCTH;

® pa3pabaTheIBaTh W 3alUCBHIBATh B BU3YalIbHOM Cpeiie MPOrpaMMHPOBAHUS THUIOBBIE yIpaBiie-
HUS poOOTOM

® II0JIB30BATHCA KOMIBIOTCPOM, IIPOTPAMMHBIMHU IIPOOYKTaMH, HCO6XOIlI/IMBIMI/I JJIsL OGy‘IC-



HUs IIPOTPaMME;

® noa0upaTh HEOOXOIUMBIC JATYMKU M UCHOJHUTEIIBHBIE YCTPOHCTBA, COOMPATh MPOCTEUIIIHE
YCTpOfICTBa C OJHHMM HJIM HCCKOJIBKUMHU JaT4YHMKaMU, COGI/IpaTb H OTJIAXKUBATHh KOHCTPYKI_II/II/I
0a30BBIX POOOTOB;

o HpaBI/IJIBHO BLI6I/IpaTB BU Hepel[a‘-H/I MECXAHNYCCKOT'O BO3HeﬁCTBHH JJIA pa3JII/I‘-IHBIX TCXHUYC-
CKUX CHUTYaIui, coOupaTh JACUCTBYIOIIME MOJEIH POOOTOB, a TAKKE MX OCHOBHBIC Y3IIbI U
CUCTCMBbI

® BECTU MHIUBHUAYAJIbHbIE U IPYNIIOBbIE UCCIIEI0BATEIbCKIE PAOOTHI.

OO0urue yueOHbIe YMEHUS, HABBIKHM M CIIOCO0BI 1€ATEIbHOCTH

IHo3naBaTesbHas1 1eATEILHOCTb, YHUBEPCAJIbHbIE YUeOHbIe el CTBUS

Hcnonp3oBanue s MO3HAHUS OKPYXKAIOIIET0 MUPA Pa3IuYHbIX METOI0B (HAOIIIOICHHE,
HM3MEPEHHE, OIBIT, SKCIIEPUMEHT, MOJISTUPOBaHNE U Ap.). OnpeaeneHrue CTpyKTypbl 00bEKTa I0-
3HAHUS, MIOUCK U BBIJCICHUE 3HAYUMBIX ()YHKITMOHAIBHBIX CBA3EH M OTHOIIEHUN MEXIY 4acTs-
MH LIEJIOTO. YMEHHE Pa3IeATh MPOLECCH Ha ATallbl, 3B€HbS; BbIICICHUE XapaKTEPHbIX MPUYHUH-
HO-CJIEJICTBEHHBIX CBA3EH.

Ompenenenre aeKBaTHBIX CIOCOOOB pEIICHHS yuyeOHOM 3a/Jauyu Ha OCHOBE 3aJIaHHBIX
anroputMoB. KoMOMHUPOBaHKE U3BECTHBIX AJITOPUTMOB JESTEIHHOCTH B CUTyalsiX, He
MPEIOArarIluX CTaHAAPTHOE MPUMEHEHHUE OJTHOTO U3 HHX.

CpaBHeHHE, CONOCTaBJICHUE, KIacCH(PUKAIINS, PaH)XUPOBAHUE OOBEKTOB 10 OJTHOMY HJIU
HECKOJIbKUM TIPEJIOKEHHBIM OCHOBAHUSM, KPUTEPHUSIM. YMEHHE pa3indyaTh (PakT, MHEHHE, J10-
Ka3aTeJIbCTBO, TUTIOTE3Y, AKCUOMY.

HccnenoBanne HECIOXKHBIX MPAKTUYECKUX CHUTYAIMH, BBIABIKEHUE MPEANOJIOKECHUM,
MMOHUMAaHHE HEOOXOIMMOCTH WX TIPOBEPKH Ha MpakTuke. Mcnonp3oBaHne MpakTUUECKUX U J1a0o -
paTOPHBIX pabOT, HECIOKHBIX AKCIIEPUMEHTOB ISl JOKA3aTEIbCTBA BBIJIBHUTAEMBIX MPEITOJI0-
YKEHU; OTTMCAHNE PE3YJIbTAaTOB 3TUX PabOT.

TBopueckoe penieHHe y4eOHBIX M MPAKTUUYECKUX 3ajjady: YMEHHE MOTHBHPOBAHHO OTKa-
3bIBAThCA OT 00pa3lia, UCKAaTh OPUTMHAIBHBIE PEIICHUS; CAMOCTOSATEIHHOE BBITIOJIHEHUE Pa3INy-
HBIX TBOPYECKUX PabOT; ydacTHe B MPOEKTHON JNESTETbHOCTH.

Hcnonb3oBarh o01IMe MpUEMbl pelIeHHs MOCTABIEHHBIX 3a7a4; MpeoOpa3oBbIBaTh Mpak-
TUYECKYIO 3aJlauy B 00pa3oBaTelIbHYI0; YMEHHE CaMOCTOSITENIbHO BBLACTATh U (POPMYIHpPOBATh
[TO3HABATENIbHYIO 1€J1b; MCCIEAOBAHNE HECIIOXKHBIX IPAKTUYECKUX CHUTYallUi, BBIIBUKEHUE
MIPEIONI0KEHNUM, TOHUMAaHNUE HEOOXO0JUMOCTH X IPOBEPKHU HA MPAKTHUKE.

dopMupoBaHUE CHUCTEMHOTO MBIIUIECHUS, T.€. CIIOCOOHOCTh K PACCMOTPEHHUIO U OIHUCa-
HUIO OOBEKTOB, SIBJICHUM, MPOILIECCOB B BUJE COBOKYIHOCTH 0OJiee MPOCTHIX 3JIEMEHTOB, CO-
CTaBJSIIOIIMUX €IMHOE II€JI0€; OCYIIECTBUTh MEPEHOC 3HAHUN, YMEHUN B HOBYIO CHUTYALIMIO JJIs
pelieHus npodieM, KOMOMHUPOBATh U3BECTHBIE CPEACTBA ISl HOBOTO PeLIeHUs Mpooem.

HNupopManuoHHO-KOMMYHUKATHBHAS J1eSATeIbHOCTb, KOMMYHHMKATHBHbIC YHHBEPCAJIb-
Hble y4eOHbIe 1eiicTBUS
AJieKBaTHOE BOCIIPHUATHE YCTHOM pedr U CIOCOOHOCTH MepeiaBaTh CoAepKaHue
MPOCTYIIAHHOTO TEKCTa B CXKaTOM WJIM Pa3BEPHYTOM BHJE B COOTBETCTBUHU C LIEIbIO y4eOHOTO
3a/1aHusl.

Oco3naHHOe 0eryioe YTeHHe TEKCTOB Pa3IMYHBIX CTHIICH U JKaHPOB, MPOBEACHUE HHPOP-
MallMOHHO-CMBICJIOBOTO aHajK3a TeKcTa. Vcnonb30BaHue pa3iMyHbIX BUJIOB YTEHUS (0O3HAKOMU-
TEIbHOE, MPOCMOTPOBOE, TOMCKOBOE H JIp. ).

Brnagenne MOHONOTHYECKOW M AMANOTHYECKON peublo. YMEHHE BCTYNaTh B peueBoe 00-
IIeHHe, Y4acTBOBATh B Auaiore (MOHUMaTh TOYKY 3pEeHHUs coOecelHuKa, MPU3HABATh MPaBO Ha
nHoe MHeHue). Co3naHue MUChMEHHBIX BBICKA3bIBAHUM, aJIEKBATHO TMEPEAAIONIUX MPOCTYIIaH-
HYIO ¥ TIPOYUTAHHYI0 WH(OPMAILMIO C 3aJJaHHON CTETEHbIO CBEPHYTOCTH (KpaTKO, BRIOOPOUHO,
nonHo). CocTaBieHue TIiaHa, Te3UCOB, KOHcNekTa. [IpuBenenne mpumMepoB, OI00p apryMeH-
TOB, GopMynupoBaHuE BbIBOJOB. OTpakeHHE B YCTHOW WJIM MUCBMEHHOU (GopMme pe3yabTaToB
CBOEH JIESITENBHOCTH.

Ymenue nepedpasupoBaTh MbICTH (OOBSCHATh «MHBIMU CIIOBaMU»). BBIOOp M MCTIONB30-
BaHUE BBIPA3UTENBHBIX CPEJICTB SA3bIKA U 3HAKOBBIX CUCTEM (TEKCT, TabiuIla, cxema, ayJuOBU3Y-
QJIbHBINA PAJ U JIp.) B COOTBETCTBUU ¢ KOMMYHUKAaTUBHOMU 3a1adeid, cepoit u curyarueit oOe-
HUSL.



Hcnonb3oBanue AJisi pEIICHHsI TO3HABATEIBHBIX U KOMMYHHKATUBHBIX 337a4 Pa3InIHBIX
WMCTOYHUKOB WH(OpPMAIMK, BKIIOUYAs SHIUKIONEINHU, clioBapu, MHTEpHET-pecypchl U Ipyrue
0a3bl JaHHBIX.

YMeHue CTaBUTh BOMPOCHI, 00paIIaTbcs 32 TMOMOIIBIO, TPOSBISATh AKTHBHOCTH IS Pe-
IICHUS] KOMMYHUKATUBHBIX 33/1a4; YMEHUE OMpEAeNsATh HauOoJee palMoOHaIbHYIO IMOCIEI0Ba-
TEJBHOCTh JICHCTBUI MO KOJUIEKTUBHOMY BBITIOJTHEHHIO YI€OHOM 3a1a4u (IU1aH, alTOPUTM, MOJTY-
JTU ¥ T.J.); YMEHHUE CaMOCTOSITEIIBHO OILIEHWBATh CBOIO JICATEIHHOCTh U JICATEIHHOCTH YJICHOB
KOJUICKTHBA TIOCPEJICTBOM CPAaBHECHHS C JICSATCIBHOCTHIO JIPYTUX, YCTAaHOBJICHHBIMH HOPMAaMH,
YMEHHE HCIIOJIB30BaTh NH(MOPMAIIHIO ¢ YIETOM STUYCCKHUX U TIPABOBBIX HOPM.

AJICKBAaTHO HWCIIOJIB30BATh PeYb IS TUIAHUPOBAHUS M PETYJISIIUN CBOCH NEATCIHHOCTH,
YMEHHE HCI0JI30BaTh MOHOJIOT M JHMAJIOT JIJISl BBIPAKEHUS M JIOKA3aTeIbCTBA CBOCH TOYKH 3pe-
HUST; GOPMYIIUPOBATH COOCTBEHHOE MHEHHE U TTO3UIIHIO.

PeduiekcuBHas 1eATEILHOCTD

CaMocTosTenpHas OpraHu3anus y9eOHO! MesSTeIbHOCTH (TOCTAaHOBKA 1IN, TUTAHWPOBAHNE,
oTIpe/IeNIeHUEe ONTUMAIBPHOTO COOTHOIIICHUS EH U CPEJICTB U JIp.). BiajeHne HaBbIKaMU KOH-
TPOJIS

U OIEHKU CBOCH JEATeIHbHOCTH, YMEHUEM IPEIABHUICTh BO3MOXHBIC MOCIICJACTBUS CBOWX JICH-
ctBuii. [lonck W ycTpaHeHHE MPUYUH BO3HUKIINX TpyaHOCTeH. OICHHBAaHWE CBOWX YYEOHBIX
JNOCTVIKEHWH, TTOBEJCHUS, YePT CBOCH JIMYHOCTH, CBOETO (PH3UYECKOTO M IMOITMOHATBLHOTO CO-
crosiuusa. Oco3HaHHOE ompejenieHne chepbl CBOMX MHTEPECOB M Bo3MokHOcTed. CoObtoieHue
HOPM TIOBEJICHUS B OKPY)KAOIIEH CpeJie, IPAaBUII 30POBOTO 00pa3a KH3HH.

BrageHne yMeHUSMHU COBMECTHOW JEATEIHHOCTH: COTJIACOBAHHWE W KOOPIMHAINAS JIes-
TEIBHOCTH C JIPYTUMH €€ YYaCTHHUKaMHU; OOBEKTUBHOE OIICHWBAHWE CBOETO BKJIAJIa B PEIICHUE
00mux 3a/1a4 KOJUIEKTHBA; y4e€T OCOOCHHOCTEH Pa3IMYHOrO POJICBOTO TOBEACHHS (JIUIEP, MO -
YUHEHHBIH U 1p.).

OrneHNBaHKE CBOCH JESITEILHOCTH C TOYKH 3PEHHS HPABCTBEHHBIX, TPABOBBIX HOPM, 3CTe-
TUYECKUX ILeHHOcTel. lMcnonp30BaHuWEe CBOMX MpaB U BBHINOJHEHHE CBOMX OO0S3aHHOCTEH Kak
TrpakJIaHWHA, YWICHA 00IIecCTBa U y4eOHOTO KOJUICKTHBA.

PeryJsisiTuBHBbIE yHHBEPCAJIbHbIE YUeOHbIE IeiCTBUS

L]enenonacanue — opmMynupoBaTh U yAEpPKUBaTh YIEOHYIO 3aa4y.

Ilnanuposanue:

® BBHIOMpATH ICHCTBHUS B COOTBETCTBUU C [IOCTABJIICHHOM 3a/1a4eil U yCTIOBUSIMU €€ peain3alii.

® OImpeeieHHe MOCIeI0BAaTeIbHOCTH MPOMEKYTOUHBIX EJIel C yUeTOM KOHEYHOTO Pe3yibTa-
Ta;

® yMeHHE BHOCUTh HEOOXOJAUMBbIE IOMOJHEHHS U U3MEHEHHUS B XO/I€ PEIICHUS 3a/1a4.

Camoxkoumpons.

® yMEHHE HCIOJb30BaTh PA3JIMYHbIE CPEICTBA CAMOKOHTPOJIS (IHEBHUK, MOPT(HOIINO, TaOIu-
bl TIOCTIKEHUS Pe3yJIbTaToOB, Oeceaa ¢ yuuTeaeM U T.1.);

® CIIOJIb30BaTh YCTAHOBIICHHBIE MTPAaBUIIA IPU KOHTPOJIE CII0CO0a pelieHus 3a1auu.

JIM4HOCTHBIE Pe3yJIbTAThI

Cmpbicnoobpazosanue:

® aJeKBaTHAas MOTHBAIMS Y4eOHOU IEATEIbHOCTH;

® aKTyanu3alus CBEACHU U3 JTMYHOTO KU3HEHHOTO OIBITa;

¢ (opmMupoBaHHE TOTOBHOCTH K MPOJOJDKEHUIO OOYyUEHUS C LETBI0 MOTyYeHHUs] HHKEHEPHOTO
oOpa3oBaHus;

® OCBOCHHE TUIMYHBIX CUTYyallUi yIpaBlIeHUs poOOTaMu, BKIIOYast HUPPOBYIO OBITOBYIO

TEXHUKY;

(hopMHpOBaHKE MOHATHSI CBS3U PA3IMYHBIX SBIEHUI, IPOIIECCOB, 0OHEKTOB;

(dhopMHpOBaHKHE YMEHUS OCYIIECTBISATH COBMECTHYIO MHGOPMAIMOHHYIO JESTENbHOCTD,

B YaCTHOCTH, MIPH BBITIOJIHEHUU YIEOHBIX 3a/IaHUH, B TOM YHCIIE POEKTOB;

CaMOOIeHKa Ha OCHOBE KPUTEPHEB YCIEIIHOCTH yUYeOHON S TENbHOCTH.
Hpascmeenno-smuueckasn opuenmayus — HaBBIKA COTPYIHUYECTBA B PA3HBIX CHTYa-

[USX, YMEHHE HE CO37aBaTh KOH(PIUKTHBIX CUTyallui U HAXOJUTH BBIXObI;

Camoonpeoenerue — CaMOCTOSATENBHOCTD U JIMYHASI OTBETCTBEHHOCThH 32 CBOU TIOCTYITKH.



2. . Y4eOHO-TEeMATHYECKHUM IJIAH

Ne | HammeHoBaHMe pa3/esia, TeMbI KosmmyecTBo yacoB
Tema 1. BBenenue B po0OTOTEXHUKY 2 Y).

1.1 | Yro takoe "PoGot". Bumel, 3HaueHUE B COBPEMEHHOM 2

MHpE, OCHOBHBIE HallpaBJeHus pumeHenus. Th
Tema 2. 3nakomcTBo ¢ poooramu LEGO Mindstorm EV3. (12 4)

2.1 | Ilpoekr. Dransl co3panus npoekra. OdopMieHue mpo- 2
eKTa.

2.2 | O3HaKOMJICHHE C BU3YAJILHOU Cpeioi TporpaMMHUpPOBa- 2
uus LabVIEW.

2.3 | O630p cepBomoTOpoB EV3, nx xapakrepucruka. 3

2.4 | O630p rupockommyecKoro natanka. O030p maTanka 3
cBeTa. YCTpONCTBO, PEKUMBI paOOTHI.

2.5 | O030p yIbTPa3BYKOBOTO JaTUYHKA. Y CTPOMCTBO, PEXKH- 2
MBI pabOTHI.

Tema 3. Robot Educator, ocHoBHbIE BO3MOKHOCTH. (224)

3.1 | Coopka mozenu podOTa MO0 WHCTPYKIIHH. 2

3.2 | JIBwKeHuUs 10 MPAMOU TpaeKTOpHH. TOYHBIE TOBOPOTHI. 2

3.3 | [IBWKEHUs IO KPUBOH TPACKTOPHH. 2

3.4 | Urpa "Becénble crapThl". 3a4eT BpeMEHH U KOJIMYEeCTBa 3
OIINO0K

3.5 | 3axBat u ocBoboxaeHue "Kyboiina". Mexannka mexa- 2
HU3MOB U MalllMH

3.6 | Pemenue 3a1a4 Ha ABMKEHHE C MCIIOJIb30BAaHUEM JIaT- 3
YHKa KaCcaHMs, TaTYMKa CBETA.

3.7 | Pemenne 3a1a4 Ha IBMKEHUE C UCIIOJIB30BAHUEM THPO- 2
CKOITMYECKOI0 JaTYyuKa. PacCTOSHUSL.

3.8 | I[IporpamMmmupoBaHue ¢ TOMOIILIO HHTEpdeiica MOTyIIs. 3
KoHTponbHBIH MPoeKT Ha TeMy: "Pa3paboTka cuieHapus
JIBUKEHHS C UCTIOJIb30BaHUEM HECKOJbKUX TaTYUKOB".

3.9 | butBa po6oToB 3

Tema 4. Robot Educator, 6o.1ee cioxknbie aeiicteus. (134)

4.1 | Muoro3agauHoctb. [loHsiTHE apaiiensHOro Nporpam- 2
MHUPOBaHHSL.

4.2 | Oneparop 1ukia. YcioBus BeIXoa ux 1ukia. [pepsi- 2
BaHHUE IIUKJIA.

4.3 | Oneparop BeIOOpa (HepeKinouaTesns). Y cIoBUs BHIOOpA. 2

4.4 | MHOTOMO3UIIMOHHBIN TIEpeKItoYaTeNb. Y CIIOBUS BBIOO- 2
pa.

4.5 | Jlunamuueckoe ynpaBJieHHE. 2

4.6 | burBa po6oTOB 3

Tema 5. Robot Educator, onepanuu ¢ nanubivu (19 u)




5.1 | luna naHHBIX, TOHATHE, Ha3HaYeHHe [ 'eneparop ciy- 2
YJaifHbIX 3HaYeHUH. CriocoOBl MPUMEHEHUS.

5.2 | Jlnana3oH 3HaueHui mokasareis. OCHOBBI JIOTHKH. JIo- 2
ruueckoe W/NJIN. Tabauipl HICTUHHOCTH.

5.3 | MaremaTnuecKue BHIYUCICHUS, KOHCTPYHPOBAHUE 2
(opMyIBI M pacueT Mo MPOU3BEACHHBIM U3MEPECHUSIM.

5.4 | CpaBHeHUE 3HAYCHUM MTOKA3aTECH. 2

5.5 | IlonsiTve nepeMeHHOM U MaccuBa. 2

5.6 | ObmeHn nHoOpMALIHEH MEXKTY 4
pobotamu. Uuctpyment "Mowu 610ku"

5.7 | burBa poboToB 5

5.8 | burBa po6oToB 4
Hroro yacos: 72




3. CoaepxaHue NporpaMmai.

BBenenue B po00TOTEXHUKY — 2 Haca

Po6oTel. Buabl po6oToB. 3HaueHHEpoOOTOB B KMU3HU YelioBeka. OCHOBHBIE HAIPaBIICHUS
npuMeHeHus poOoToB. MckyccTBeHHBIN MHTEUIeKT. Onucanue Kypca, MpeAcTosIe paboThl.
[ToHsiTHE MPOEKTHON ACSITETLHOCTH. 3HAKOMCTBO C pa0OYUM MECTOM U CPENIoi pa3paboTKH Mpo-
rpamm, npasuia padoTsl. [IpocMOTp BUACOPOIUKOB O MPUMEHEHUH POOOTHU3UPOBAHHBIX CUCTEM,
B T.4. LEGO Mindstorm. O3nakomiieHue ¢ KOMIUIEKTOM J€Tajleid.

3nakomcTBoO ¢ po6oramu LEGO Mindstorm EV3 - 12 yacos.

OcHOBHbIE yNpaBJISIOUINE AETaNM KOHCTpyKTOpa. VX Ha3BaHue u HazHaueHue. Moyiab
EV3. O030p, 3kpaH, KHOTIKH YIPaBJICHUS MOIYJIEM, HHIUKATOP COCTOSIHUSA, MOPTHI. Y CTAHOBKA
Oarapeii, crmocoObl PKOHOMUHU dHEepruu. Brirodenue momyns EV3. 3amuch mporpamMmbl U 3a-
IycK ee Ha BbINoJHeHue. CepBOMOTOPHI U pa3inyHble JaTuuku EV3, ux ycTpoiicTBO U Xapakre-
PUCTUKH, OCBOCHHUEC MCTOJI0B pa6OTBI C HUMMU.

Robot Educator, ocHoBHBIE BO3MOKHOCTH — 22 yaca.

Co6op obyuaromero pooora "Robot Educator". Pacuer unciia 060poToB KoJieca Jyist Ipo-
X0 KJICHUS 33IaHHOTO PacCTOSHUS. 3aporpaMMHUPOBaTh POOOTA BHITIOIHATH IIOBOPOTHI HA TPe-
Oyembiit yroi. [IporpaMMmupoBanue pa3IMvHBIX IOBOPOTOB € UCIOJIb30BaHUEM OJI0KOB "PyreBoe
ynpasinenue", "He3zaBucumoe pyneBoe ynpasienue', "bonbmoi ceppomotop". M3ydenue cno-
cO0OB MBWXKEHUS (IO MPSIMOI M KPHUBOM TPACKTOPHUH) C UCTIONH30BAHUEM PA3IMYHBIX JTaTIHKOB.
Co6op npuBoHO# TuTaTdopmel. [IporpamMmupoBanus 3axBaTa U iepeMenieHust 00bexTa. [Ipoekt
"Ilepenaua sctaders». [lepBbie copeBHOBaHUS pob0oTOB «Becenbie crapThl», «KerenbpuHry,
«3Mmeikay.

Robot Educator, 6oJee ciaoxubie geiicteus — 13 yacos.

PaccmaTpuBaercs rpynna ynpasisiOIINX ONEpPaTOpoOB U BApUAHTHI UX MpuUMeHeHus. U3y-
YEeHHsI OMEepaTopoB BETBJEHHUS M LMKJIA, MPUHLUIA MHOro3anadHoctd. [lodydyeHHble 3HAHUS
MPUMEHSIOTCS Ul pelIeHus 3a7ady U3 MPEeAblAyIINX TeM HarjsaHO JEeMOHCTPUPYS HOBBIE BO3-
MOXXHOCTH M MOJIydaeMble MPEUMYIIECTBA MPH MX HCIOJIb30BaHUU. Vcrosib30BaHHE MHOT03a-
JAUYHOCTH JJISl IepeMEelIeHHs] IPUBOAHON MIaT(GOPMBI U BOCIIPOU3BEIEHUS 3BYKa OJHOBPEMEH-
Ho. Co3/aHue U OTJajKa MporpamMMbl € UCTHOJIb30BaHUEM OJIOKa IMKJIA JJIS MMOBTOPEHUS CEpUU
neiictBuid. [Ipoextsl "3anuknuBanuey, "J[Bwkenne nmo koHTypy'". Mcnonb3oBanue Oj0ka mepe-
KITFOYCHHS Ul TMPUHATUS PElIeHUH B JWHAMUYECKOM IpoIlecce Ha OCHOBAaHUM HH(OpPMAIUU
naryuka. [IporpammupoBanye nNpuBOIHOM 06a3bl TAKMM 00pa3oM, YTOOBI OHA JBUTANIACh U MOBO-
pauurBaja rnpu oOHapyXKeHUHU pa3InuHbIX 11BeTOB. [IpoekT "Onpenenurens nera". Mcmonp3oBa-
HUe OJIOKOB JaTyuKa JUIs YIPaBJIEHUS MOIIHOCTHIO MOTOPOB MPUBOAHOM MIaT(GOPMBI B TUHAMU-
yeckoM pexume. CopeBHoBanue "3meiika", "KerenspuHr ¢ upetoynpapieHueM". 3a4eT BpeMEHU
Y KOJIMYECTBA OLTHOOK.

Robot Educator, onepanuu ¢ 1anubivu — 19 yacos.

PaccmarpuBaroTcss MexaHu3Mbl 00paOOTKM JaHHBIX M METOJbl UX NMPHUMEHEHHs B IpPO-
IpaMMHOI1 cpejie pa3paboTku. M3ydaroTcs Takue MOHATHS, KaK [IIMHA JAHHBIX, THII IaHHbIX, F€He-
paTop CIy4alHBIX YUCEN, CPABHEHUE BEIWYMH, JIOTUYECKHE OIlEepaluy, IEPEMEHHAs] U MacCUB.
[TomydeHHbIe 3HAHMS UCIIOJIB3YIOTCS MPU COCTaBICHMs OoJiee CIOXKHBIX U 3()(HEKTUBHBIX MPO-
rpaMM I pELIEHUs pa3iINYHbIX 3a7ad, COPEBHOBAaHUMU. [IporpammupoBanue nepememieHus po-
60Ta co ciyyailHO BBIOpaHHBIMH CKOPOCTHIO U HampasieHueM. [Ipoekt "Pobot-tanmop", "Ilpu-
nanok". Mcnonp3oBaHMe yabTPa3BYKOBOIO JaTuvKa JJIs IepeMelleHus poOoTa Bhepen Mpu
HaXOXXJIEHUU KyOouaa B ykazaHHOM juanasone. Ilpoekt "PoGoT- mpecnenoBarens". Dxcnepu-
MeHT ¢ Jorudeckumu U/NJIN B ycnoBuu. Mcnonk3oBaHre MaTeMaTn4eckoro 0Jo0ka Juis pacyera
CKOpPOCTH TPUBOJHON IUIaT(OPMBI, PAaCCTOSIHUSA THIOTEHY3bl. VIcrosib30BaHHE JaTdMKa LBETa
JUIsL BKJTFOUEHHS] MOTOPOB MPHUBOJHOM IIaT(HOpMBI MPU OOHAPYKEHUH ONPE/IEICHHBIX LBETOB.
Hcnonp3oBaHue nepeMeHHON M MacCuBa JUlsl XpaHeHUs MapaMeTpoB JABWKeHHs poOoTa. [Ipoek-
Tel "L[BeToBoil kox", "lIIporpammupyemsle IBUKEHHS'. YCTaHOBJIEHUE COECIUHEHMS MOCPE.-
crBoM Bluetooth mexay nByms Mmoaynsimu, otnpaBka coobuienuid. [Ipoext "[loBTopstii 3a MHOH".
CopesHoBanusa "Kerenspunr", "3meiika". [Ipoexrsi-3aganus "[lepemenienue no 3aiaHHbIM KO-



opauHartaMm", "JIBWkeHue 1o KpuBOM (3Meiika, Kosbllo, BocbMepka)', "Heprexnuk", "[lapkos-
ka", "Jlabupunt", "CxanupoBanue mectHocTH", "OOBE3 /] IpensITCTBUR".

MeTonnueckoe odecriedeHre MpoOrpamMmbl

[Tpu opranu3anyy NPaKTHUECKUX 3aHATUH U TBOPUYECKHUX MPOEKTOB (POPMHUPYIOTCS MaJIble
TPYIIIbBI, cocTosmnme u3 2-3 yuammxcs. st ka0l rpynmnsl BeIICISETCS OTACIbHOE padbodee
MECTO, COCTOSIIEE U3 KOMITBIOTEPA M KOHCTPYKTOPA.

[Ipeobnanaromieit (hopMoOl TEKYIIEro KOHTPOJIS BRICTYIIACT IIPOBEPKA pabOTOCIOCOOHOCTH
poboTa:
® BLIICHEHHE TEXHHUYECKOU 3aJa4u,
® OIpeleCHHUE MyTeH pelIeHUs] TEXHUYEeCKON 3a1a9un
KonTposns ocymecTisiercss B GopMe TBOPUECKUX MPOEKTOB, CAMOCTOSTENILHON pa3pabOTKH pa-
00T.

Metoanb! 00yuenust

[To3HaBaTenbHBIN (BOCTIPUATHE, OCMBICIICHHE M 3alIOMUHAHUE YYal[UMUCS HOBOTO MaTepuaia ¢
MpUBJIEYEHUEM HAOIIOACHUS TOTOBBIX MPUMEPOB, MOJEIUPOBAHUS, M3YUEHMs WILIIOCTPALUH,
BOCTIPUSTHS, aHATIN3a U 0000IICHUST MAaTEPHATIOB);

Meto nmpoekToB (IIpU YCBOEHUH W TBOPUYECKOM NMPUMEHEHUHU HABBIKOB M YMEHUU B IpoIiecce
pa3pabOTKK COOCTBEHHBIX MO/IETICH )

KoHnTponbHblit MeToA (TpY BBISIBICHUU KaueCcTBAa YCBOEHUS 3HAHW, HABBIKOB M YMEHUH M UX
KOPPEKIIHS B MIPOLIECCE BHIMOJTHEHUS TPAKTUUYECKUX 3aJaHHi)

I'pynnosas paGoTa (McHob3yeTcs MpU COBMECTHON cOOpKEe MOJENei, a Takke Mpu pa3padoTke
MPOEKTOB)

@®opMbl OPraHU3alMU Y4eOHbIX 3AaHATHH
®  YPOK-KOHCYJbTAIHs
® MPaKTUKYM;
®  YpPOK-IIPOEKT;
® YpPOK IPOBEPKH U KOPPEKLIUU 3HAHUN U YMEHHUIA.
® BBICTaBKa;
® COPEBHOBAHUE;
Pa3paboTka kaxx/10ro mpoekTa peanusyercs B GopMe BHIIOTHEHUS KOHCTPYUPOBAHUS U
MIPOrpaMMHUPOBAHUS MOJIENIM POOOTa ISl peLIeHHs IPEATI0KEHHOM 3a1ay.



4. KoHTPO/bLbHO-OLEHOYHbIE CPEACTBA

Jlig oTclieXuBaHUS Pe3ylIbTaTUBHOCTU 00pa30BaTEIbHONU NEATEIBHOCTH 10 JAHHOM Mpo-
rpamMme IIPOBOJATCS: BXOAHOW, TEKYIIIUHI, IIPOMEKYTOYHBIM U UTOIOBBIA KOHTPOJIb.

BXxoaHOii KOHTPOJb — MPOBOIUTCS B CEHTSOpE C LENbIO BBISBICHUS IEPBOHA-
YaJIbHOTO YPOBHS 3HAaHUM M YMEHHM, BO3MOKHOCTEH yJaluXcs, IOCTYIMBIINX Ha IEPBBII
roJ oOy4eHus 0 JaHHOH ImpoTrpaMMe, WK OCBAaUBAIOIIUX MPOTPaMMy BTOPOTO roja o0y-
YCHMSI, paHee HE 3aHMMAIOIINXCS 10 JIAHHOM JOTOJIHUTEIIEHON 0O0IIepa3BUBAIONICH TpO-
rpaMmme.

Texkyummii KOHTPOJIb OCYIIECTBIISIETCS HA 3aHATUSX B TEUEHHE BCEr0 y4eOHOTro rojaa
JUI OTCIICKHUBAHMSI YPOBHSI OCBOEHHUSI y4eOHOro MaTepuaja MporpaMMbl U pa3BUTHUS JTUYHOCT-
HBIX Ka4eCTB y4allluXCsl.

Dopmbi:
MeJarornyeckoe HaOJII0ICHHUE;

OITPOC Ha BBIABIICHHUEC YMCHUA paCCKa3aThb IMPABUJIO UCIIOJHCHUA U MOKa3aTb OCHOBHBLIC 3JICMCH-
TbI cCOOpKH MOJeNeH.

BBITIOJTHCHUSA TCCTOBBIX SallaHI/Iﬁ Ha 3HAHHC TepMI/IHOJ'IOFI/II/I;
TBOPUYECKHUI MOKA3 MOJICIIEH;
aHaJIM3 TIeJJarOroM M YYallliMHUCS Ka4eCTBa BHITIOJHEHUS TBOPUYECKUX pPadoT.

IIpomexyTOUHBIN KOHTPOJIb IPETYCMOTPEH B JieKaOpe C LeNbI0 BBISBICHUS YPOBHS
OCBOEHHS MTPOrPaMMBbl YUAIIUMUCS U KOPPEKTUPOBKHU Ipoliecca oOyueHusl.

Cpe,Z[I/I KPUTCPUEB, 110 KOTOPBIM OLICHHUBACTC KAQY€CTBO OCBOCHUS IIPOTpaMMBbI, BBIACIAIOTCA:
3HAHHWE TEXHUUECKUX YacTeH MOJECIIN, YMEHUEC COCTABJIATh pacCKas O CO6paHHOﬁ MOICIIH,
CCHCOPHOC BOCIIPUATHH,

py4dHas yMeJIOCTh, KOHCTPYKTUBHBIE YMEHMsI U HaBBIKM IIPU BBINOJHEHUE 33/IaHUi M0 cOOpKe
MOJIeTIeH;

TBopueckue crnocoOHOCTH.

Dopmul:

Urposeie hopmsr;

COopka MoieTTH Ha 3aJTaHHYIO TEMY.

HToroBelii KOHTPOJIbL PoBOaUTCS B Mae.llens — BbIsIBICHHE Pe3yabTaTOB CHOpPMU-
POBAaHHOCTH ypPOBHS YMEHHUU M HAaBBIKOB OCHOBHBIX BHUIOB COOPKH MOJIENEH, MpeICTaBICHHE
CBOEI MoJienu (pacckas 0 COOpaHHOI MOJIENU C YKa3aHHe €€ IPEUMYILECTB).

Dopmvl KOHmMPONA:

-~OTKPBITOC 3aHATUC IJIA pO,I[PITCJ'IGfI " 11eJaroros.



-aHaJIM3 Y4acTHUs KOJUICKTHBA U 00yJarOIUXCsl B MEPOTIPUATUSAX



5. .¥YcioBus peajn3zanuu NporpaMmmbl.

AnmnapaTHoe U TeXHU4YecKoe obecneyeHue
o Pabouee mecmo obyuarowezocs:
J HOYTOYK:  TpPOM3BOIMTEILHOCTh  mpoleccopa (mo  Tecty  PassMark-  CPU
BenchMarkhttp://www.cpubenchmark.net/): ue meree 2000 eaunui; 00beM ONICpATHBHOM MaMsi-
TH: He MeHee 4 1'0; o0bem Hakonutens SSD/eMMC: He menee 128 I'0 (MM COOTBETCTBYIOLIHIA
10 XapaKTePUCTUKAM IIEPCOHAIBHBIN KOMIBIOTEP C MOHUTOPOM, KIIABUATYPOH M KOJIOHKAMH).
J Pabouee mecmo npenooasamens:
J HoyTOyK: mpoueccop Intel Core 15-4590/AMD FX 8350 ananoruunast uiau Oojiee HOBas
Mozenb, rpapudeckuit mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 anaro-
ruyHas wim OoJiee HOBask MOJENIb, 00bEM ONEPATUBHOM MamMATu: He MeHee 4 1'0, BUIEOBBIXO
HDMI 1.4, DisplayPort 1.2 nnu 6onee HOBas MOJICHIb (MM COOTBETCTBYIONIUHN IO XapaKTepH-
CTHKaM TMEPCOHATBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABUATYPOH M KOJIOHKAMH);

J KOMITBIOTEPBI JOJDKHBI OBITh TIOAKITIOUEHBI K equHoii cetu WI-Fi ¢ mocTynoM B HHTEpHET;
. MPE3eHTAIIMOHHOE 000pyAoBaHuE (TIPOEKTOP C SKPAHOM) C BO3MOXKHOCTBIO TOJIKITIOUE-
HUS K KOMITBIOTEPY — 1 KOMIIIIEKT;

. (baumuapT ¢ KOMIUIEKTOM JINCTOB/MapKepHasi 10CKa, COOTBETCTBYIOUIUI HaOOp MUChMEH-

HBIX IPUHAUICKHOCTEH — | TmIT.;

o bazoserit Habop LEGO MINDSTORMS Education EV3.

o Jlunien3uonHoe nporpammuoe obecrnedenne LEGO MINDSTORMS Education EV3.

o Pecypcusriit Habop LEGO MINDSTORMS Education EV3.

. UYersipe noins 1yt 3anstuid (Kerenspunr, Tpaekropus, KBanparts! u buatnon).
JlonoHUTENBHO HEOOXOJUMO cKauyaTh (OECIIaTHO) M YCTAaHOBMTH CJEAyIolllee MPOrpaMMHOE
obecrieyeHue:

o mporpamma tpeéxmepraoro moaeiauposanus LEGO Digital Designer;

o 3BYKOBOI pemakrop Audacity;

. KOHBEPTEP 3BYKOBBIX (haiijIoB Wav2rso.


http://www.cpubenchmark.net/)
http://www.cpubenchmark.net/)

6. CHoucok JauTepaTypsbl
HOpMaTI/IBHO NMPpaBOBbLIC JOKYMECHTDI

JlononHUTEBbHAS O0IIepa3BUBaOLIas MporpaMmma pa3paboTaHa B COOTBETCTBUU C HOpMa-
TUBHO ITPaBOBbIMU JOKYMCHTAMMU:

1. ykasom IIpesunenta Poccuiickoii penepannu ot 24 nexadps 2014 roma Ne 808 «06

yTBepkAeHUHU OCHOB TOCYAapCTBEHHOM KYJIbTYPHOM MOJTUTUKIY;

2. ®enepanbHEIM 3aK0HOM OT 29 nekadps 2012 roma Ne273 — @3 «O6 06pa3oBaHuy B
Poccuiickoit deneparun» (ct. 75, n. 4. 273 — O3);

3. -Konuenuwmeil pazButusi 10onojJHUTEIbHOr0 obpazoBanus aereit 1o 2020
rojaa, yrBepkJaeHHon pacnopspkeHueM lIpaBurenscrBa Poccuniickon @e-
nepaiuu ot 4 centsiopst 2014 roga Ne 1726 —p;

4. Tlpukazom MunmucrepcTBa o6paszoBanus u Haykn Poccuiickoit @enepanun ot 29 aB-
rycra 2013 roga Nel008 «O6 yrBepxknenun llopsnka opraHuzamnu U OCYIIECTBIIE-
HUs 00pa30BaTeNbHON JESATENHHOCTH MO JOTOJHUTENBHBIM 00pa30BaTeIbHBIM PO-
rpaMMam;

5. Tlucemo /JlemapraMeHTa rocylapCTBEHHON IOJUTHKH B c(epe BOCIHTAHHS NETEH U

Mosoexxu MunobpHayku PO ot 18 HosiOps 2015 r. Ne 09 — 3242 «Meroauueckue pexo-

MEH/IalUH 0 MPOEKTUPOBAHUIO JOMOJHUTEIBHBIX OOIIEpa3BUBAIOILIUX MpOrpamMM (BHe-

YpPOUHBIE Pa3HOYPOBHEBBIE MTPOTPAMMBI )»;

6. Canllun 2.4.4.3172-14 «CaHUTapHO — SMUIEMHONIOIHYECKHE TPeOOBAHUS K YCTPOIi-
CTBY, COJIEP>KaHUIO M OpraHU3aIMU pekuMa padoThl 00pa30BaTENIbHBIX OpraHU3alul

JOTIOTHUTEILHOTO 00pa30BaHus IeTEi.
Cnucok JInTepaTypbl 1JIsl YHUTEs

1. Gary Garber. Learning LEGO Mindstorm EV3. — M.: Kuura no tpe6opanuto, 2015 —
284 c.

2. Oscsnunkas JI.IO. AIropurMsl 1 mporpaMmsl ABMkeHus pobota Lego Mindstorms EV3
o simauK. — M.: M3natenscTBo «llepoy, 2015. — 168 c.

3. Oscanuukas JLIO. ITponopuuonansHoe ynpasinenue pobotom Lego Mindstorms EV3 no
nuaun. — M.: U3narensctBo «llepoy, 2014r.

4. Oscanuukas JLIO. Kypc nporpammuposanus po6ora LEGO Mindstorm EV3. — M.: Us-
narenbctBO «llepoy, 2013r.

5. Bssos C.M. CopeBHOBaTeIbHAs pOOOTOTEXHHUKA: MPUEMBI IPOTPAMMUPOBAHHUS B CPEIE
EV3: yuebHO-pakTHUECKOE TOCOOUE

6. Andumos, M.U. Pexykropsl. Koncrpykuun u pacuer / M.W. Andumos, 4-e n3nanue me-

pep.
u got. - M.: MammnocTtpoenue, 1993. - 464c.

7. Bepeuna, JL.U. Texuuueckas MexaHuka: yue0. s Had. npod. o0pazoBaHus: y4eb. mis
cpen. mpod. odpazoBanus. - M.: [IpohO6p-Uznat, 2002. - 176¢.

I'OCT BIIO 220400.YnpaBiieHue B TEXHUUECKUX cucTeMax. Hanpasnenue noaroToBku
WznarensctBo crangaptos, 2000 - 39 c.

Tlopnun, [1.B. Jletann u MexaHuU3Mbl U OCHOBBI KOHCTPYMPOBaHMA: yueOHOE mocoOue
/TL.B.

H
o ©®



11. WUsanos, A.C. Koncrpyupyem mammnsl. Lar 3a marom. B 2-x yactsx - U.1; [laru 1...9.
M.:

12. WUsanos, A.C. KoHcTpyrpyeM MaIiuHbl Iar 3a marom. B 2-x gactax. - M.: MI'TY um.
H.D.

13. Koncrpyuposanue po6otos / ep. ¢ ppanu. Auape I1., Kopman XK.-M., Jlor @., Taiipan
14. Kpaiines, A. Uneonorus xonctpyuposanus / A. Kpaitnes, M. .: Mammnoctpoenue-1,

2003.

15. -385c., un.

16. Kpaiines, A. Yausurensnas mexanuka /A. Kpaiines. - M. Mamunocrpoenue, 2005. -
120

17. KpusonanosaH.A. Boiirkesua H.H. Opranusanus Hay4HO "MCCIIEI0BATENLCKOM
nestenpHocTH yuantuxcs. / UTIK u TTPO Kypranckoit oonactu. - Kypran. 2005.- 79¢

18. Hakano, D. Benenne B po6ototexuuky / nep. ¢ smon. Jlorunos A.U., ®unaros A.M. -
M.:

19. O6merexunueckuii cnpasounnk / E.A. Cxopoxonos, B.I1. 3akonuukos, A.b. [lakauc u
ap.; o ooml. pea. E.A. CkopoxoioBa. - 3-¢ 3., mepepad. u JOMOTHEH. - M.:

20. TIpenxo, M. 123 skcnepumenta 110 pobotorexuuke /M. Ipenko; nep. ¢ anr. B.I1. ITomo-
BQ. -

21. M.: HT Ipecc, 2007. - 544 c., un. (DneKTPOHKMKA Il HAYUHAIOMIETO TeHMs).
22. TexHMYECKOE TBOPYECTBO: NOCOOUE [T PyKOBOAUTENEH TEXHUYECKUX KpYxkKoB/ [B.I1.

23. Ulaxuunyp, M. Kypc po6otorexuuku / nep. ¢ anri. C.C. JIMHTpHeBa, HOJ pelakiueil
C.JL

24. TOpesnu, E.W. OcHOBEI poGOTOTEXHHUKH. - 2-¢ M3]L., Iepepad. U IO

25. dur, Jx. ®. PoboToTexHuka /nep. ¢ ani. pea. M.B.Urnarses. - JI.: MalmumHOCTpOEHHE.

HNuTepHeT pecypcebl
mindstorms.lego.com
prorobot.ru
legoengineering.com
nxtprograms.com
robosport.ru

myrobot.ru
robofest2012.ru

arctichot.robofund.ru

ONoGOR~LONE



http://mindstorms.lego.com/
http://www.prorobot.ru/
http://www.legoengineering.com/
http://www.nxtprograms.com/
http://www.robosport.ru/
http://www.myrobot.ru/
http://robofest2012.ru/
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