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Ileqaroruyeckas nexecoo6pasHOCTh MPOrPaMMb.

B mpornecce KOHCTPYHPOBAHNS M IPOrPaMMEPORAHKS YIIPABISEMBIX MOIENeH obyuarommuecs
MOJIy4aT NOTOIHUTENbHEIE 3HAHHS B 00/1aCTH QM3HKH, MEXaHUKY W WH(GOPMATHKH, YTO, B KOHCIHOM
UTOTE, M3MCHHT KapTHHY BOCHPHSTHS HMH TEXHWYECKHX IMCIHILINH, NEPEBONS WX H3 paspsia
YMO3PHUTENBHBIX B Pa3psi IPHKIIAIHBIX.

OcHOBHEIE IPHHIHAIBL! KOHCTPYHPOBAHMS IPOCTEHINAX MEXAHWYECKHUX CHCTEM H AITOPUTMEI
HX aBTOMATHYECKOTO (YHKIMOHMPOBAHHS IIOJ YIPABIEHMEM IPOrPAMMHPYEMBIX KOHTPOJILIEPOB,
TNOCITy’KaT XOpOMIeH MNOYBOH Ui MOCTEAYIOMIEr0 OCBOCHHH 0OJiee CIOXKHOTO TEOPETHYECKOTO
MaTepuaa.

1.1. Ileas m 3agauun

]_IBJ'IB: Pa3sBHBATE TEXHHYECKHUE, I03HABATEIILHEIE W TBOPDYCCKHE c1ocOOHOCTH O6Y‘I3.I0]:IIHXCH B
IIponecce H3y4eHHs OCHOB p060TOTeXHHKH M ITPOEKTHO-HCCIEN0BATEIHLCKOM NeITeILHOCTH.

3agaun:
1. Obyuarowmue:
~ H3YHHTH COCTOSHME H NIEPCIEKTHUBEI POOOTOTEXHUKY B HACTOSIIEE BPEMS;
~ M3Y4UTh IPHHIHUNEL pa00TE pOOOTOTEXHHUECKHX JIIEMEHTOR;
— O0YYHTE BIACHHUIO TEXHAYECKOH TEPMUHOIOIHEH, TEXHIYECKOH IrPaMOTHOCTH;
~ 00y4HuTH OCHOBaM IPOEKTHPOBAHNS, MOJIEIUPOBAHHUS. KOHCTPYUPOBAHHUS
POOOTOTEXHHYIECKHX YCTPONUCTB;
T U3YYHTR  OPHEMBI M TEXHONOTHHM  paspaboTKH  IIPOCTEHMINMX  aIrOPHTMOB |
IporpamMmmMEpoBaHus Ha KOHCTpykTope LEGO MINDSTORMS Education
- (OpPMHPOBATEH yMEH¥ € TI0Tb30BATHCS TEXHAYECKOH MHUTEPaTypol, paborars ¢ uupopManmei;
- 00y4YHTE OCHOBaM 3D TeXHOIOTHiL.

2. PazBuBaiomue:

- (hOPMHPOBATL HHTEPEC K TEXHHIECCKAM 3HAHHSM;

~ CTHMYJHpPOBAaThk ITO3HABATENBLHYIO M TBOPYECKYHO aKTHBHOCTH OOYYAIOLIMXCS MOCPEICTBOM
BKJIFOYCHHSA UX B PA3IHYHBIE BUIBI COPEBHOBATENILHOM ¥ KOHKYPCHOM IESTEILHOCTH;

~ Pa3BUBaTh HaBBIKU HCCIIENOBATENBCKON U MPOEKTHOMN NeITeILHOCTH,

— Pa3BHUBaThk y OOy4arOIUXCS INaMsiTh, BHHMAHHE, JIOTHYECKOE, NIPOCTPaHCTBEHHOE W
AHATTMTHYECKOE MBIIIIEHHE. B TOM YHCIIE NOCPENCTBOM HIPHI B MIAXMAaTHl W 3aHSTHIH MIPUKIATHOR
MareMaTHXOoH.

3. BocniurareabHble:

~ BOCITHTBIBATE NHCUUIIIHHEPOBAHHOCTE, OTBETCTBEHEOCTS, CAMOOPTaHH3AIMIO;

- (DOPMHPOBATH YYBCTBO KOJUIEKTHBH3MA M B3aWMONOMOINM, HAaBLEIKH KOMAaHIHOI'O
B3aUMOJCHCTRHS.

1.2. Oxnanaemsle pe3yabTaThI

B pesynerare ocBoeHEsl 06YYAIONIHECS TOKHEL 3HATE:
npaBrIia 6e30IacHOTO ONB30BaHus 060pyIOBAHHEM,
OCHOBHYIO TEXHHICCKYIO TEPMUHOIIOTHIO B 00JIACTH POGOTOTEXHUKH ¥ HPOrPAMMUPOBAHHS;
06opymoRaHHE, HCIOIBE3YEMOE B 00JIACTH POOOTOTEXHHKY;
QCHOBHBIE IIPHHIMIIE! PAOOTEI ¢ POOOTOTEXHUIECKUMH HabOpaMut 1 KOMITBIOTEPHOM TEXHHKOI;
OCHOBHBIE C)epbl IPUMEHEHHSI POGOTOTEXHAKH, MEXATPOHHUKH;
OCHOBBI IIPCTPAMMHUPOBAHHS.

YMmern:
coOMOnaTh TeXHUKY 6E30IIaCHOCTH:




OpraHM30BBIBATEH pabodee MECTO;

paspabaThiBarh NpoCTeHlde CHCTEMBI C HCHONB30BAHHEM 3IEKTPOHHBIX KOMIIOHEHTOB U
POOOTOTEXHUYECKHX 3IEMEHTOB;

paspabaTsiBaTh NPOCTEHIIME AaNrOPHTMbl ¥  CHCTEMEl  YIOpaBIEHHS POBGOTOTEXHUUYECKAMHU
yCTpOHCTBaMH;

pa3OMBaTh 3a7a9H HA MOA3a1a4H;

paboTaThs B KOMaHJIE;

HCKaTh, aHATIM3HPOBATE U 00001aTh HEOHXOMUMYIO HEQOPMAIKO, TPOBOIUTE €& RepH(DHKALHIO;
HOArOTOBUTE U NPENCTABUTE I'PAMOTHYIO NPE3EHTAIHIO IS 32ITATEI IPCEKTHON paboTEL

Pesyrbrarom ycBoemmss ofyyarommmmucs nporpaMMsl 1o paszeusaiouiemy u
SOCRUMAMENIbHOMY ACHEKMaM ABJISIOTCH:
YCTOXYHMBBIE HHTEPEC K 3aHATUAM POOOTOTEXHUKOM,
TOTIOXHUTCIbHAs TUHAMUKA IOKAa3aTeNedl pasBMTHS MO3HABATENBHBIX CIOCOOHOCTEH O6yJaromuxcs
(BHHMaHMNsI, NaMSITH, H306PETATENbHOCTH, JIOTHIECKOTO ¥ IPOCTPAHCTBEHHOTO MBIILICHHS H T.I.);
co3zaHue 00y4arOIIMHCs TBOPUECKHX paboT;
AKTHBHOC y4acTHE B ITPOCKTHOM M KHCCIIEIOBATENbCKON IESTENLHOCTH, BKIIOYEHHOCTE B KOMAH/IHEIE
IIPOCKTEI;
aKTHBHOE yJaCTHE B COPEBHOBATENBHOM H KOHKYPCHOM [IESTEIEHOCTH,
AOCTHKEHHS B MACCOBBIX MEPONPHATHSIX PA3IIMYHOTO YPOBHS:
Pa3BUTHE  BONIEBBIX  Ka4eCTB  JUYHOCTH  (JHCUMIUIWMHHDOBAHHOCTH,  OTBETCTBEHHOCTH,
CaMOOPraHHU3aliH, ENEYCTPEMIEHHOCTH, HACTOMYMBOCTH B NOCTIIKEHHUH IOCTABIEHHOM e H T.11.);
CIIOCOOHOCTE MPOTYKTHBHO OOIIATECS B KOIUIEKTHBE, paboTaTh B KOMAHIE.

1.3. OcobennocTa opranu3anmy 06pa3oBaTeILEOro HPoLecea

Cpox peanusayuu npozpammei: TporpaMMa paccunTana Ha 1 TOI obyueHus, 34
aKaJIEeMHU4eCKHX Jaca B rojl.

PexuMm peanusanun: 3aHaTHS 1O POGOTOTEXHUKE opoBozATcs | pa3 B Henemo mo 2
aKaneMumieckux daca (40 MuHyT) ¢ nepepsBoM 10 MuHYT.

DopMa OpraHu3aliy JesTeILHOCTH AeTel: TBOpYecKoe 00 eIHHEHNE.

I'pynma obyuarommxcs hopmmpyercs w3 pacuera He Gonee 10 geroBex. Habop oby4Jaromuxcs
IpoBOAUTCS He3 NPeIBapUTENHHOr0 0THOpa ETeH.

3ansTas mpoBoxsTcs B Kabuuere L{udpoBoro u rymMaEHTApHOrO npopunei «Touka pocray,
0DOpYIOBaHHOM COITIACHO CAHHTAPHO-SIIHAEMHOIOTHIECKUM npaBuiaM ¥ HopmaruBam CaulluH
2.4.43172-14 "CaHHTapHO-3MHUIEMHOIOTHYUECKHE TpeOOBAaHHA K YCTPOMCTBY, CONEPKAHHMIO H
Oprarmsalii  pexmMa paboTel 00pasoBaTeNBHBIX OpraHM3aluii MOTNONHHTENBHOTO OOpPa3OBAHHSN
JieTei".

IIpuAnMne oprasmzanmuy 06pa3oBaTeILHOM JeaTeiLHOCTH:

— Hay4HOCTE. 3TOT NpHHIMI NpeoNpenenseT cooBmEnRNe 06y 4aeMBbIM TOTBKO JIOCTOBEPHEIX,
[IPOBEPEHHBIX NPAKTHUKOH CBENECHHH, NPH OTOOpE KOTOPHIX YUWTHIBANOTCS HOBEHINIHE TOCTHKEHMUS
HAYK{ ¥ TEXHUKH.

— HoctynrocTs. [IpenycMarpuBaeT COOTBETCTBHE 06BEMa U rIyouHsl ydeOHOro MarepHaia
YPOBHIO OOIEro pasBUTHA YYaIMXCsl B JAHHBIH MEPHO. ONaronaps demy, 3HAHUS W HABBIKH MOTYT
OBITH CO3HATETBHO M IIPOYHO YCBOSHEL

— Cra3b Teopun ¢ mpaxtukoil. OBGs3bIBaeT BecTH OOyueHHE TaK, YTOOBI oby4yaemble MOTIIIH
CO3HATCIIbHO IPUMEHSTh IPHOOPETEHHBIE HMHU 3HAHUS HA IIPAKTHKE.

— Co3HaTeNFHOCTS ¥ aKTHBHOCTH 0Oyd4eHHs. B mponecce 006ydeHHs Bce JEHCTBHSL, KOTOpEIe
OTpabaThIBAET YYEHHK, JOKHBEI OBITH 0GOCHOBAHEL HyXH0 y9uTh NIKOIBHHKOB KPHTHYECKH
OCMBICTMBATD, ¥ OLCHHMBATH (aKThL, JeNas BEIBOMbI, Pa3peliaTs BCe COMHEHHS ¢ TeM, YTOOBI IIPoLece
YCBOCHHS M HapaOOTKH HeOOXONMMBIX HABBIKOB IPOMCXONMIA CO3HATENBHO, C  TIONHOM
yOEXNEHHOCTRIO B NPABWIBHOCTH OOY4YeHHS. AKTHBHOCTE B OOyuYeHHH IIPEIIIOIaraeT
CaMOCTOATEIEHOCTD, KOTOPas JOCTUraeTCA XOPOIIEH TEOPETHYECKOH W IPaKTHUECKOM OATOTOBKOH 1
paboToif nemarora.
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- Harnsmaocts. OGbsicHeHue TeXHUKH cOOPKH pOGOTOTEXHHYECKHX CPEICTB HA KOHKPETHBIX
M3ICIAAX M IPOrpaMMHBIX NPONYKTA. [ HAINANHOCTH IIPHMEHSIOTCA CYIECTBYIOMHE BHIEO
MaTEPHAIIBL, a TAKXKE MATEPUAITEI CBOETO H3TOTORIICHHS.

- CHCTeMaTHYIHOCTE W TIOCHENOBATENEHOCTD. Y ueBHEI MaTepHal JaeTcs IO ONpeAeNeHHOH
CHCTEME H B JIOTHYCCKOH MOC/IE/IOBATENBHOCTH ¢ METBIO JYYIIEro ero ocroenus. Kak mpaemio stot
TIPUHIAI NPETyCMaTPUBAET H3yUCHHE IIPEAMETA OT POCTOrO K CIOKHOMY, OT YACTHOTO K OGIIEMY.

~ IIpounocTs 3aKpennenys 3HaHu#, yMEHHH ¥ HAaBBIKOB. KayecTso 00ydeHHs 3aBHCHT OT TOTO,
HACKOJILKO TIPOYHO 3aKPEIUIAIOTCA 3HAHHS, YMEHHS M HaBHIKM YUaluXcs, MO3TOMY 3aKpeIUIeHHe
YMEHUH H HaBBIKOB JOJDKHO NOCTHIAThCS HEOTHOKPATHBIM ICNICHANIPABIICHHBIM ITOBTOPEHHEM H
TPEHUPOBKOI.

— Unpueunyanessii monxon B obydenmn. B mpomecce 00yueHHS IIeNaror HCXONHT H3
MHIMBUIYaIbHBIX OCOOCHHOCTEH NeTell W OMHUpasch Ha CIILHEIC CTOPOHBI YYAIIErOCs, JOBOMHT Ero
JIOATOTOBJICHHOCTE JI0 YPOBHS 00MIKX TpeOOBaHMIA.

OTnaunTensHEle 0c00eHHOCTH IPOrPaMMBI

IIporpamMma sBnsieTcst GasoBo¥f M He IPEANONAraeT HATHUMS y OOydJaromuxcs HABEIKOB B
001acTH POOOTOTEXHHKH u IIPOTPAMMHPOBAHKS. YDOBEHb IIOATOTOBKH YYAIIHXCHd MOJKET OFITH
Pa3sHEIM.

IIpu monGope MaTepHanoB W MIAHMPOBAHHE 2aHATHSA HEOGXOMHIMO MAKCHMATBHO YUHTBLIBATE
OCOOCHHOCTH TPYNIbI, BKIIOYATh ITOMCKOBEIE M HCCIENOBATEILCKHE METO/IBI, 00s13aTensHO 00y4aTs
BECTH IHAJIOT, JHCKYCCHIO.

PaGouas mporpamma moctpoena ma Gase obpasoBaTenbHO# mporpammbl s miardopmer LEGO
MINDSTORMS EV3. Kouctpykrop LEGO MINDSTORMS EV3 [IPENOCTaBIseT O0yJaromMMCs
BO3MOKHOCTE IIPHOODETATh BaXKHBIE 3HAHMS, YMEHHS ¥ HABBIKM B IIPOIECCE  CO3JaHMS,
UpOrpaMMMpOBAHHsS W TeCTHpoBaHus poboToB. Komctpykrop LEGO MINDSTORMS EV3 u
IPOTPaMMHOE ObeclieYeHre K HeMy IIPEOCTABIAET NPEKPACHYIO BO3MOKHOCTE YIHUTECS peOCHKY Ha
cobctBennoM ombite. IlporpaMMHOe OGecHedeHHe OTIHIACTCS IpYXECTBEHHBIM HHTepdeicoM,
HO3BOJIOIIAM ~ CaMOCTOATENBHO  WJIM € [OMOIIBID  BCTPOGHHBIX  YDOKOB  OCBAMBATH
IporpaMmypoBanue. BaxHo, 4TO mpH 5TOM peGeHOK caM CTPOMT CBOM 3HAHHA, a YYATENb B
00pa3oBaTeNBHOM IPOLECCE BEICTYIIAET THIOTOPOM.

IInardopma EV3 Brmogaer B cebs HabOp HACTpaWBaeMEIX y4eOHBEIX 3amanui. OHM IOCTABJIAIOTCS B
4(pPOBOM BHIE ¥ JIETKO HHCTATTHPYIOTCS B nporpamMmuyio cpeny LEGO Education MINDSTORMS.
Huskuii OpOT BXOXK/IEHHS B IMPOrpaMMHYIO cpeny LEGO Education MINDSTORMS, nosBosser
UPOrpaMMHpOBATE pPOOOTa yKE HAa MEPBOM 3aHSTHH 110 pPOGOTOTEXHHKE, Iaje caMmoMy
FENMOATOTORNCHHOMY y4aIleMyCsl, & HETYHTHBHO MOHSTHEI HuTepdelic oberyaer sTy 3ayady.
Teopetweckas wacTe 06ydeHHs BKIIOUAET B cebS 3HAKOMCTBO C Ha3HAYEHHEM, CTPYKTYpOH H
YCTPOHCTBOM pOGOTOB, C TEXHOJOTHYECKUMH OCHOBAMM cOOpKH M MOHT&Xa, OCHOBaMHU
BBIMHCIUTENBHON TEXHUKH, CPEACTBAMM OTOOpakeH s HH(OpMan.

K ocnoBrEIM oTiIHYMTENL HEIM OCOGeHHOCTAM HaCTOTmel NpPOrpaMMsbl MOKHO OTHECTH:

=~ KEHCOBYIO CHCTEMY 00yJeHHS;

= 00y9eHHE IPOEKTHOM NeATeIEHOCTH;

= HanpaBIeHHOCTH Ha pa3BUTHE SOft-KoMmeTenmii.

Kaxmeiit kefic COCTABISETCS B 3aBHCHMOCTH OT TeMbI 1 KOHKPETHBIX 3a/ia4, KOTOPHIE IPEIyCMOTPEHBI
IIPOTPaMMOH, ¢ Y9E€TOM BO3PACTHBIX 0COBEHHOCTEH meTeli, Hx WHIUBHUYAIbHOM IIOArOTOBICHHOCTH, U
COCTOMT K3 TEOPETHYECKOM U MPAKTHIECKOH YacTH.

ConepxaHue npakTHYecKHX paGoT W BHIBI IPOEKTCB MOIYT YTOYHSATHCS, B 3aBHCHMOCTH OT
HAKJIOHHOCTEH Y4allUXCs, HaNMYUd MaTepHaloB, CPeACTB W xp. Monemm cobmparoTes b0 10
TCXHOJIOTHIECKMM KapTam, 6o B cuny danTtasuu ofyuarommxcs. IIo Mepe OcBoeHHS IIPOEKTOB
TIPOBOASTCS COPEBHOBAHMS POOOTOR, CO3IAHHBIX HHAUBU/IYATHHO HIIA IPYIITIAMH.




Y4ebHbie MaTepHabI:
1. Komocos [I. T'. ITepRsit mar & pobotorexunuxy. IIpaxruxym mus 5-6 ximaccos\ JI. I'. Konocos. —
M.: BUHOM. JlaGoparopus 3ranmit, 2012 — 292 c.
Habop xonctpykropor LEGO MINDSTORMS Education EV3
IMporpammHoe obecnieyenne LEGO
Marepuane caiita http://www.prorobot.ru/le oo0.php
Cpencrea peamusarun UK T martepuanos na YPOK€ (KOMIIBIOTED, IIPOEKTOP, 3KPaH)

U‘l-FkLuJ[\J

HopmaTueHO-IIpaBoBbIE JOKYMEHTHI, HA 0CHOBAHUH KOTOPLIX pa3pafoTana mporpaMma
1. 3axon P® «O6 o6pazopannmy.
2. Ilocnanne npesunenta P® denepansHomy Cobpanuro PO (2006 1.).
3. Ilucemo MunoGprayku Poccum ot 11.12.2006 r. Ne 06-1844 «O OPHEMEPHEIX TpeOOBaHKHAX K
IporpaMMaM JOIOJIHUTENEHOTO 0Gpa3oBaHUs NeTeiy.
4. Tlporpavmma BEISBICHHS W TPOIBHIKEHHS IEPCHEKTHEHBIX KaZpoB Ui
BBICOKOTEXHOIOTHYHBIX oTpacei «PoboToTexauka: HH)KEHEPHO-TEXHHYECKHE Kajpsl
HHHOBaIMMOHHOM Poccumy.

O6mas xapakrepucTaxa Kypea

Onmmo#t w3 BaxHBIX mpobmeM B Poccwmm sBmsOTCE 68 HerocTarouHas o0ecrneYeHHOCTh
VHXCHEPHBIMA Ka/[paMH H HU3KUH CTaTyC MEXeHepHOro obpasoBanums. Ceidac HEOGXOIHMO BECTH
IONyNApH3aldio npodeccuy WHKeHepa. MHTEHCHBHOE HCIIONB30BAHNE poboTOB B OFBITY, Ha
IPOU3BOACTBE U mone 0os TpeOyeT, YToOBI MONB30BATENH O6IANATH COBPEMEHHBIME 3HAHHUSAMH B
00IIacTH yNpaBiaeHHs POOOTAMH, 9TO MO3BOJHT Pa3BHBATL HOBEHIE, YMHEIE, Oe3omacHBle W Gojee
TIPOABUHYTHIC aBTOMATH3HPOBAHHBIC CHCTEMBL HeoOXONMMO TNpPHBHBATE HHTEpEC YUAIIHXCS K
0011acTH pOGOTOTEXHHKH M ABTOMATH3MPOBAHHEIX CHCTEM.

Taxxe naHHBIN Kype HacT BOSMONKHOCTH MIKOTHHHMKAM 3aKPeNUTh ¥ NPHMEHHUTH Ha NpaKTHKE
TOIyCHHBIC 3HAHKS 10 TAKHM JIHCHHIUIMHAM, KaK MaTeMaTHKa, Gusnka, HHGOPMATHKA, TEXHOTOTHS. -
Ha 3ansTiax mno TeXHMYECKOMY TBOpYECTEY Y9alyecss COIPHKAcaloTCs €O  CMEXHBIMHE
00pa30BATENBHEIME OGNACTSMH. 3a CYET HCHONB3OBAHES 3a0aca TEeXHEIECKHX IIOHATHH W
CHCHMATLHBIX  TCPMHHOB ~ PACIIMPSIOTCS KOMMYHHKATUBHBIE (DYHKIHM  S3LIKA, YIIyOnsroTcs
BO3MOXKHOCTH JIMHI'BHCTHYECKOTO Pa3BUTHS 00Y9arOMErocs.

ITpu 03HAKOMIIEHMH C IPABWJIAME BBIIONHEHWS TEXHWUECKHAX H SKOHOMUYECKHX pacdeToR mIpH
[POEKTHPOBaHMH yCTPOUCTB ¥ NMPAKTHYECKOM HCIONB30BAHAY TEX MM MHBIX TEXHIUECKHX peleHnit
IIKOIBHUKH 3HAKOMSATCS C OCOOCHHOCTAME IIPaKTHUECKOrO NPHMEHEHWS MaTeMaTHKy. OCBaHBas
TIPUEMBL IIPOCKTHPOBAHKA ¥ KOHCTPYHMPOBAHHUS, pebsita MpHOBPETAIOT ONBIT CO3TAHMS PEaTBHBIX H
BHPTYaNbHEIX JEMOHCTPAIHOHHEIX MOJEIIEH.

Ilonsemenne uTOrOB paboThl IPOXOMHT B dopme obmecTBeHHO} mpeseHTANMH (BBICTABKA,
COCTsI3aHME, KOHKYPC, KOHGEPEHIH 1 T.11. ).

JUist  peanmsanuu 1porpamMme HCIIONB3YIOTCA  00pasoBaTeNbHEIe KOHCTPYKTOPHI (GupMBI Lego,
xoHcTpykTop LEGO MINDSTORMS Education EV3. Oxn IpeacTaBnser coboi  Habop
KOHCTPYKTMBHBIX NETANCH, HO3BOJMIOMMX COOPaTs MHOTOUKCICHHEIE BAPHAHTEL MEXaHH3MOB, Habop
AGTINKOB, IBHIATENH M MHKpOKOMIEIOTp EV3, xoTopsri YOpaBisSeT BCEH IOCTPOCHHOMN
KoHCTpyKImelt. C xomctpykropom LEGO MINDSTCRMS Education EV3 HOEeT HeoO0Xomumoe
IporpaMMHOe ObecIeyeHHe.

Ha peammsammo yuebHoro kypca «PoGOTOTEXHHKa» UCHONB3YETCS BpEMS, OTBENEHHOE Ha
BHEYPOHYIO IESTENbHOCTS. POPMa peanu3alii Kypea 1o BEGODY - KPYKOK.

O6umit 06BeM yaebuOro Bpemenn 34 y4eOHBIH Yac(oonE 4ac B HEALTIO).




1. Y4ebHO-TemaTHYecKOe NIAHAPOBAHHE

Ne  |HammeHoBaHHE pa3/ie/ioB H TeM Beero Buner konTpoas
JacoB

1 Beeznenne B poGoToTexuuky 2

2 3HaKoMCTBO ¢ pobotamu LEGO MINDSTORMS |4

EV3 EDU.
Haraiku LEGO u ux napamerpsl. 6 IIpoBepounas pabora

5 OCHOBBI mpOrpaMMUpPOBaHUS H KOMIIBIOTEPHOI | 9 ITporepounas pabora

JIOTUKH ‘
o) Ilpaktiikym mo cBopke pOGOTH3MPOBAHHEIX § IIpaxTrgeckas pabora
CHCTEM ‘

6 TBopueckue mpoekTHEIE PaGOTEI M COPEBHOBAHHS 5 CopeBHOBaHHS ~ Mogeneit
poOOTOB. [IpezenTanus
| IPYNIOBBIX IIPOEKTOB

BCEI'O 34

2. CopepskaHHe H3y4aeMoro Kypea.

1. Beegenne B poGoTorexnuky (2 u)

Poborel. Buabl poGoroB. 3mavenwe poBOTOB B KU3HK uenoBeka. (CHOBHBIE HallpaBICHUS
LipuMEHEHHs poboTOoB. MckyceTpennstit unremnext. Ilpasuna paboTsi ¢ koucTpykTopoM LEGO
Ynpasnenue poGoramu. MeTozs! oSmenus ¢ po6orom. Cocras xoHCTpYKTOpa LEGO MINDSTORMS
EV3. Busyanensie a3bIku nporpaMmupoBanms. X OCHOBHOE Ha3HAYCHHUE W BO3MOKHOCTH. Komanner
ynpasnerns poboramu. Cpejia mporpaMMHEpPOBAHES MOy IS, OCHOBHEIE GIIOKH.

2. 3uaxomeTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 g9)

IIparnna Texuuku GezomacHOCTH mpH paboTe ¢ poboTamu-koECTpyKTOpamy. [IpaBuna obpamenns ¢
poboTamu. OCHOBHEIE MEXaHHYECKHE JETATH KOHCTPYKTOpa. VX Ha3BaHue U HasHAYEHHE.

Monyms EV3. OGz0p, skpaH, KHOIKH YIpaBIeHWS MOIyJieM, HHIOWKATOP COCTOSIHHUS, IOPTEL
VYeranoBka 6atapeil, cnoco6s! SKOHOMEH sHepru#. Bxmouenne moxyns EV3. 3amuce nporpaMMsr u
3alyCK ee Ha BhmMonHeHue. Cepsomorops! EV3, cpaBrenne MoTopoB. MOMHOCTS M TOYHOCTE MOTODA.
Mexannka MeXaHH3MOB ¥ MaIuH. Buis! coequnennii u nepegayd ¥ UX CBOMCTBA.

Cbopxka pobotor. CGopka Monen poboTa o HHCTPYKIiY. [IporpaMmupoBane IBHKEHUS BIIEPE IO
TpAMOM TpaeKTopyy. Pacyer ymcia 060poToB Komeca 1Ist IPOXOKIEHAS 3aIaHHOTO paccTOsHHUS.

3. Daryaxn LEGO MINDSTORMS EV3 EDU u ux napamMeTpsl. (6 1)

Haravku. Jlatuuk kacamus. YcoTpolcTBO maTdmKa. [lpakTuxym. Pemienne 3amau Ha [BHXEHHE C
FCIO/Ib30BaHUEM JaTUYHKA KACAHUS.

Jatduk nBeTa, pexuMbl paboTel faTunKa. Pelrende 32124 HA ABMKEHNS ¢ HCIOIB30BAHAEM JaTIuKa
IBETA.

YIbTpa3sByKOBOM JaT4mK. Pemmenne 3a01aq Ha TBHKEHNE ¢ UCIONB30BAHHEM IaTIHKA PacCTOSHUS.
T'upockonmaeckuit jaTunk. VndpakpacHsri naTuuk, pexum IPUOIIDKEHUS, PEKHUM MasKa.
Hoaxmodernre TaTIMKOB ¥ MOTOPOB.

Anrepdeiic monyns EV3. ITpunoxerns MOLyIs. ITpencrasnenne nopra. YuparaeHde MOTOPOM.
Tposepognas pabota Ne 1 o Teme «3HAKOMCTRO ¢ poboramu LEGO MINDSTORMS».

4. OcHOBBI IPOrPAMMHPOBAHKS H KOMIILIOTEPHOM Joraxy (9 u)

Cpena mnporpammupoBasus Monyns. Cosmanue nporpamMmel. Y jpaneHne OIOKOB. Brimonmenwme
nporpamMMet. COXpaHeHHe B OTKPHITHE IPOTPAMMEL.




Cuerank xacanwi. BeTmnemme mo narumkam. Meroner mpumsTEsS pemenuit poGotom. Momemu
IOBC/ICHUS [TPH PA3HOOOPA3HBIX CHTYAIIHSIX.

ITporpammuoe o6ecmeyenne EV3. Cpena LABVIEW. OcroBHOe okHO. CBONCTBA H CTpyKTypa
IIpoeKTa. PemieHWe 3amad Ha IBHIKCHHE BIOND CTOpOH KBajpara. Vicmons3oBaHWe LMKIOB IpH
PCIICHMH 3a/1a9 Ha JBHKECHHE.

[Iporpammuste Goku ¥ mamurper IporpaMmupoBanns. CTpaHNIa aNIapaTHBIX CPECTB. Penaxtop
KonrenTa. THCTpyMeHTEL VeTpareHue Henomanox. Ilepesamyck mogyms.

Pemienne 3amaw Ha mBmKeHEme mo KpuBoH. HesaBucumoe ympasnenue MoTopamm. IToopoT Ha
38/laHHOe JreIio rpanycos. PacueT yria nosopora.

Ycnionb3oBanre HIKHETO JATYHMKA OCBEMICHHOCTH. Pemenwe 3amau na meumxenwe ¢ ocramoBkoi Ha
UCpHOH MuEuy. PeleHne 3a1a9 Ha [BHXEHAE BIOJD THHL Kamu6poska natunxa ocremenHoCTH.
TIporpammuposanue Momyeii. Pemenne 3anay ua [IPOXOXIEHNE IO MOMO K3 KIeTok. CopeBHOBaHHE
po6OTOB Ha TecTOBOM HoOITE.

5. llpakTHKy™M 10 cGopie POBOTH3HPOBAHHLIX cHcTeM (8 u)

Wsmepenue ocsemenHocTy. Onpenenenve 1nBeToB. Pacmosmasamie neetor. Mceronszosanme
KoHCTpyKTOpa Lego B kavecTse mudporoit nabopatopuu.

Y3MepeHue paccTosSHUI 10 06BEKTOB. CxaHHpOBaH#E MECTHOCTH.

Cuna. ITneue cumsr IToxsemmsit kpaH. Cueramk o060potos. CKopocTs BpaIlleHHsI CEPBOMOTODA.
MommocTs. Ynpasnenue POBOTOM ¢ HOMOIIBIO BHENIHNX BO3IEHCTRI.

Peaxnus poboTa Ha 3BYK, 1BET, Kacanue. Tatimep.

HBEXEHHE 10 3aMKHYTOM Tpackropuu. Pemenve 3anay na xpuronuHeiinoe gBMKeHHE.
Koncrpyuposaaue mozerneit POOOTOB IS pelleHMs 3aNad ¢ WCHONB3OBAHEEM HECKOILKHX pa3HbIX
BHJIOB IaTYMKOB. Pemenue 3anaq Ha BExox U3 nabuprAaTa. OrpaHHUCHHOE NBHKEHIE.

Iporepounas paGota Ne2 mo Teme «Busr nBrokeHmi poboTtoe»

6. Teopueckue mpoeKTHLIE PaboThI U copeBHOBaHH(6 1)

[Tpapuna copesHOBaHWi. Pabora Hag mNpoekTaMu «JIBMKeHuHe Mo 3aJaHHON TPaCKTOPHEY,
«Kerenspuar». Coperxopanune PoOOTOB Ha TECTOBOM TIONIE,

Koncrpynposatne coGcrBennol Momemm pobota. IIporpaMmuposasme ¥ HCmBITaHHe COBCTREHHOM
Moznenn pobota. Ilonsenenne uTOroB paGoTEI ydamuxcsi. IloaroToBka moxmanos, mpesentammii,
CTCHIOBBIX MATE€PHANIOB HN HTOrOBOM KOH(EPEHIHH. 3apepmenue cosfaHus Momenel poGOTOB Ms
ATOTOBOH BHICTABKH.

B pesyabTaTe n3ydenns xypea yuammecs 10/BKHD:

3HATSL/TMOHHUMATDH
1. ponb u MecTO pOBOTOTEXHUKY B KI2HH COBPEMEHEOT0 00IIECTRA,
2. OCHOBHEBIE CBEICHHE K3 MCTOPHH PasBUTHA POOOTCTEXHMKH B Pocchu u Mupe;
3. OCHOBHBIX ITOHSTHS POOOTOTEXHHKH, OCHOBHBIE TEXHMUESCKHE TEPMHHBL, CBS3aHHEIE C
TIPOLECCaMu KOHCTPYHPOBAHHS i HPOTPAMMEPOBAHES POGOTOR;
4. mparwuia ¥ Meprl 6e30MacHOCTH IpH paboTe C 3NEKTPOUHCTPYMEHTAMY;
5. obmee ycTpoitcTRO TMPUHIUNE! JEUCTRUSA pOGOTOR;
6. OCHOBHEIE XapaKTEPHCTHKA OCHOBHBIX KIACCOR poboTos;
7. o0Iyro METOMMKY pacueTa OCHOBHEIX KHHEMATHYECKUX CXEM;
8. DOpSIOK OTEICKaHMs HEHCIIPAaBHOCTEH B Pa3IMYHEIX POGOTH3MPORAHHEIX CHCTEMAX;
9. METOMMKY POBEPKH PaboTOCHOCOBHOCTH OTIENBHEIX Y3JI0B H JeTallelt;
10. OCHOBBI IO NAPHBIX S3EIKOB OPOrPaMMHUDOBAHNS;
11.mpauna  rtexmmxu  GesomacHocTH npu  pabore B kabWHETE  OCHAIICHHBIM

3NIEKTPOOOOPYIOBaHMEM;

12. ocHOBEEIE  RaxonED SICKTPHYCCKMX TemeH, mnpasuna GesomacHocTH mnpu pabote ¢
ICKTPUIECKUMH LIETIIMHU, OCHOBHBIE PaIHO3IEKTDOHHEIE KOMIIOHEHTHI;

13. ompenenenus pobotorexumueckoro YCTpo¥icTBa, HauboNee pacIpOCTpaHEHHEIE CHTYALWH, B
KOTOPBIX IIPHMEHSIOTCS POGOTHL;



14. uMeTh Tpe/CTaBIEHNS O MEPCHEKTHBAX Pa3BHTHA DOGOTOTEXHWKH, OCHOBHEIE KOMIIOHEHTEHI
TIPOIPaMMHBIX CpeJt;

15. ocHOBHBIE NPHEUMOE! KOMIBIOTEPHOTO YHpPABNEHWS, HA3HAYCHHE X IIPHHIAIEL paboter
[BETOBOIO, YJIbTPAa3ByKOBOIO [aTYHMKa, JaTdkKa KacaHWs, pa3IMYHBIX HCIOIHHTEIBHEIX
YCTPOMCTB;

16. pasimamEle cOcO0H! Iepefiady MEXaHWIeCKOTO BO3CHCTRYS, Pa3IHdHble BH/L! IIACCH, BHIE
W Ha3HAYCHHE MEXaHWIECKHX 3aXBATOB;

YMeTb

1. cobupaTe npocTeiimue MojieNH ¢ HCHONb30BaHuEM EV3;

2. caMOCTOATENBHO IPOEKTHPOBATE H COBMPATE M3 OTOBBIX JETAeH MaHHIYIATOPE U poOOTOR
Pa3sIUYHOrO Ha3HAYECHHS,

3. WCHONB30BaTh i [POrpaMMHPOBAHHS MHEKpoKoMIboTep EV3 (mporpammuporats Ha
nucinee EV3)

4. BHAmeTh OCHOBHEIMH HABBIKAMH paboTBl B BH3YaIBHOH cpele NpOrpaMMHpPOBAHHS,
IIpOrpaMMHUPOBaTh COOpaHHBIE KOHCTPYKIMH O 38/Ja4H HAYATBHOTO YPOBHS CIOKHOCTH;

5. paspabaThiBaTh U 3aIIHCHIBATH B BU3YaTLHOM Cpesie IPOTPaMMHEPOBAHKS THIIOBBIE YIpaBIeHHS
poboTom

6. IONB30BATHCS KOMIBIOTEPOM, IPOrPAMMHBIME HIPOIYKTAMH, HEOOXOIMMBIME LIS o0y4eHus
[IpOrpaMMme;

7. monbuparh HEOGXONMMEIE JATYMKA M HCIIONHUTEILHEIE ycTpoiicTBa, cobupaTh MpocTeHmmme
YCTPOHCTBA C OJHHM ¥IIM HECKONLKMMHM [aT4YMKaMH, COOUpATh M OTIAKHBATH KOHCTPYKIHH
6a30BEIX poGoTOB

8. HpaBHIBHO BHIOHpaTh BH [EPENAUM MEXAHHYECKOTO BO3NCHCTBUS  JUIA Pa3IM9IHbBIX
TEXHMYECKHAX CUTyallud, COOMpaTh JEHCTBYIOIHE MOAEIHM POBOTOB, a TAKKE HX OCHOBHEIE
Y37BI B CHCTEMEI

9. BeCTH MHIMBHIYAIBHBIE M IPYIIIOBHIE HCCIIEIOBATENLCKAE PABOTEL

O0mue yue6unle yMeHNs, HABLIKH H CIIOCO0BI JeaTeLHOCTH

Ilo3naBarencHas HEATCJIBLHOCTH

Hcnonssosanue s NO3HAHAS OKPYXKAIOMETO MEPA Pa3IAgHbIX METOIOB (mabmopenue, U3MEpEHHE,
OIIBIT, SKCIICPHMEHT, MOAEIHpPOBanKe u Ap.). Onpenenensne CTpyKTypsl 06BEKTA TTO3HAHUS, IIOUCK W
BBIIENICHAC 3HAYMMBIX (GYHKIMOHATBHEIX CBS3eH M OTHOIIEHHN MEXy 9aCTSAMH LEI0ro. YMeHHe
Pa3ACIATE IPOLIECCH! HA 3Tallbl, 3BCHbS, BHIIEIECHUE XaPaKTEPHEIX IPUYMHHO-CIIEICTBEHHLIX CBS3CIA.

Onpernenenre aneKBaTHEIX CIOCOGOR pENIEHHS YIeGHON 32789 HA OCHOBE 3alAHHBIX ITOPUTMOB.
KoMOHHHpOBaHHE H3BECTHBIX AITOPHTMOB MEATENHHOCTH B CHUTYALMAX, He IIPEITIONaraloImx
CTaHIAPTHOE IPHMEHEHHE OJHOIO U3 HUX.

CpaBHenwue, COnoCTaBNeHHe, KIacCuuKaus, paHKIPOBaHIe 0GBEKTOR MO OJTHOMY MM HECKOJIEKHM
UPCIUIOXKCHHBIM OCHOBaHMAM, KpUTepHsM. YMeHHe pa3nuuarh (haxr, MHEHHe, I0Ka3aTelbCTBO,
THIIOTE3Y, aKCHOMY.

{AccnenoBaHre HECIOKHBIX NPAKTHYECKHX CHTYALHHN, BELIBMKEHHE IIPEINIOJIOKEHHH, TOHHMAaHHE
HEOOXOIMMOCTH X IPOBEPKH Ha NPaKTHKE. Mcons30Banze NPaKTHYECKHAX U J1abopaTopHEIX paborT,
HECIIOXKHBIX OKCIIEPUMEHTOB U [OKa3aTENbCTBA BHIABHIAEMEIX IIPENTIONOXEHHH, OIHCAHHE
Pe3yIBTATOB 3THX paboT.

TBopyeckoe pemenne yueOHBIX B NPaKTHYECKHX 38744 YMEHHE MOTHBHPOBAHHO OTKa3bIBATHCS OT
00pasia, MCKaTh OPHTHHAIBHEIE PENICHHS; CAMOCTOSTENEHOE BAIIOTHEHHE Pa3MHYHEIX TBOPYECKHX
paboT; yJacTHe B IPOEKTHOM e TeILHOCTH.

UnpopManuoHAo-KOMMyHHKATHBHAS JeATeILHOCTE




* T uTeeves peadosoGMULWOURULGLD USPOAREALS CONEDKAHHME NPOCIYIIAHHOIO
TCKCTa B CHATOM MM Pa3sBEPHYTOM BHJE B COOTBETCTBHH C HETLIO y4ebHOro 3a1aHusl.

OcosnanBoe Germoe urenwe Texcro Pas/MYHBIX CTHIECH M )XaHPOB, IIPOBECHHE MH(OPMANHOHHO-
CMBICTIOBOTO  aHamMs3a TeKcTa. HCIOIb30BaHHE pasTHuHBIX BUJOB dTeHHsA (O3HAKOMHTEILHOE,
IIPOCMOTPOBOE, IOKCKOBOE U JIp.).

Brnanenue momomormueckoit u JHAIOTHYIECKOM pPEeYbro. Ymenue BCTyAaTe B pedyeBoe oOImeHwue,
y9acTBOBAaTh B JUajore (IIOHUMATE TOYKY 3pEHHs COOECeTHYKA, IPH3HABATE IIPaBO Ha MHOE MHEHHE).
Co3panne muceMeHHBIX BBICKA3bIBAaHWUM, AEKBATHO IIEPENAFONIHX HPOCIyIIaHHYI0 ¥ NPOYHTAHHYIO
HHPOPMAIIHIO ¢ 3aMaHHOH CTENCHBIO CBEPHYTOCTH (KPATKO, BEIOOPOYHO, n0JHO). CoCTaBIeHHe IIaHa,
TE3MCOB, KOHCIEKTa. [Ipusenenme OPHUMEPOR, MOAOOP apryMeHTOR, dbopMynHpOBaHKE BBIBOLOB.
OTpaxeHne B YCTHON WM NHCEMEHHOLM dopme pesynbTaToR CBOEH NEITENBHOCT.

YMenue nepedpasmporats MeIcHE (OGBACHATE «HMHBIMH ClOBaMmIY). Buibop u uHcnonssopanme
BBIPASUTEILHBIX CPENCTB S3bIKA H 3HAKOBBIX CHCTEM (TEKCT, Tabnuna, cxema, ayJHOBH3YATBHEIN P U
ZIp.) B COOTBETCTBAK C KOMMYHHKATHBHOM 3amadeit, cdepoit u cutyanueit obmenus.

Hcnonp3opanue 1ist pemenns mosEaBaTensHex 1 KOMMYHHMKaTHBHBIX 38]a4 Pa3IMYHEIX HCTOYHHKOB
YHQOpMaNWH, BKIIOYAs SHIMKIONENHH, CTIOBapH, VIHTEpHET-pecypes! 1 Apyrre 6asbl JaHHbIX.

Peduexcneuas nestennnocts

CamoctosTensuas  oprammsamus YICOHOH JeATENBHOCTH (TIOCTAHOBKA IIEH, [IaHAPOBAHHE,
OUPENCICHHE ONTUMAIBHOTO COOTHOIICHMS IEd 1 CPEICTB U 1p.). BrianeHne HaBBIKAMH KOHTDOIS H
OLCHKH CBOCH MEATENTbHOCTH, yMEHHEM PEABUIETE BO3MOKHBIE HOCHIEICTBHS CBOHX NEHCTRHIL.
{louck u ycrpaHeHue TIPHYHH BOSHUKINHX TpynHOCTeH. OLECHWBAHHE CROMX y4e0HBIX TOCTHKCHHIA,
UOBC/ICHUSL, YEPT CBOCH IMIHOCTH, CBOET0 GH3MIECKOTO ¥ SMOHOHATBEONO cocrosiHuA. Oco3HanHOe
OIpEAENeHne CREPEl CBOHX HHTEPECOB W BOIMOMKHOCTEL. Cobmonenre HOpM mOBeneHMs B
OKPYIKAIOWieH Cpejie, IPaBHIl 30POBOTO 06pa3a KU3HL

BrajieHue yMEHHSAME COBMECTHOH JeSTelLHOCTH: COTTacoBaHYWE M KOODOWHAIMS IESTEIBHOCTH C
ADYTHMH €€ YJaCTHHKAaMH; OOBEKTHBHOE OLIEHMBAHUE CEOSTO BKJIaJia B pelleHHe OOMX 3amay
KOILICKTHBA; y4ET 0COOCHHOCTEH PA3IMYHOTO POSIEBOr0 TIOBEICHHS (JrEzep, MOTYNHEHHEIH U Ap.).

OuenuBanve cpoeif megremsrOCTH C TOYKH 3pEHHS HPaBCTBEHHBIX, [IPABOBBIX HOPM, 3CTETHYECKHX
nenHocrei. Mcrons3oBanne croux TIpaB U BBIIOIIHEHHE CBOMX 00s3aHHOCTEH Kak rpakIaHuHA, YlleHa
ob1uecTra Y4eOHOr0 KOJIJIEKTHRA,
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