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MOSICHUTEJIBHAS 3AIITUCKA

JlononuurensHas obmeobpa3oBarespHas  obliepa3BuBaloLlas IporpamMma
6azoBoro ypoBHsi «PoGorel mops» (nanee - IlporpaMma) MMEET TEXHH4eCKYIO
HANpaBJIeHHOCTh. BO3HMKHYB Ha OCHOBE KHMOEPHETMKH M  MEXaHMKH,
pobOTOTEXHHKA, B CBOIO O4Yepe/lb, IOPO/IMiia HOBbIE HAMIPABJIEHHs Pa3BUTUS U CAMUX
TUX HayK. B kuOepHeTuke 3TO CBsA3aHO, INpPEX/E BCEro, C HHTEJUIEKTyallbHbIM
HanpaBJieHHEM ¥ OMOHMKOW KaK MCTOYHMKOM HOBBIX, 3aMMCTBOBAHHBIX Y JKHBOH
NpUpOABI HIEH, a B MEXaHMKE C MHOIOCTENEHHBIMM MEXaHHW3MaMHu THIIA
MaHMITYJISITOPOB.

PoboToTEXHMKA - ITO MPOEKTUPOBAaHUE U KOHCTPYUPOBAHHE BCEBO3MOXHBIX
MHTEJUIEKTyaJIbHBIX MEXaHU3MOB, UMEIOILMX MOAYJIbHYIO CTPYKTYpPY.

JlononuurensHas obuiepassusatomas nporpamma ans ['BOY IO MLITIC
«Po6OTHI MOps» COCTaBjieHa B COOTBETCTBHM C THIIOBBIM TOJIOXKEHHEM 00
00pa3oBaTeibHOM  YYPEXIEHHWH  JONOJIHUTENbHOro  oOpa3oBaHus  JIETEH,
HOPMATHBHBIMHU JI0OKyMeHTaMu MunucrepcTsa obpasosanus PD u ¢ tpebosanusMu
CJIelyIOIIUX HOPMATHUBHBIX JJOKYMEHTOB:

- Menepansbiii 3akoH ot 29.12.2012 Ne 273-®3 «O6 obpa3osanuu B
Poccuiickoit ®enepauuun» (nanee — O3);

- MdenepanbHbiii 3akoH PD ot 24.07.1998 Ne 124-®3 «O6 OCHOBHBIX
rapaHTHsix npaB pedbenka B Poccuiickoit denepauun»;

- Crpareruss pa3Butusi Bocnutanus B P® na nepuoa no 2025 rona
(pacniopspxenue ITpaButensctBa P® ot 29 mas 2015 r. Ne 996-p);

- [ToctaHoBiieHWe [ TaBHOTO rocyjapCTBEHHOr0 cCaHMUTapHOro Bpada P®
or 28.09.2020 N 28 "OO06 yreepxaeHuu canutapHbix npasuwi CI1 2.4.3648-20
"CaHUTApHO-3IKIEMHOJIOTHYeCKEe TpeOOBaHUS K OpraHM3auusM BOCIHMTAHUS H
00y4eHHsl, OT/IbIXa ¥ 0310POBJIEHUS IETEH U MOJIOJLEXKHU";

- IToctraHoBieHue [ JTaBHOro rocy1lapCTBEHHOr0 CaHUTapHOro Bpada P®
or 28.01.2021 Ne 2 «O6 yrtBepxaeHuu caHuTapHbIx npaBuil U HopMm CanlluH
1.2.3685- 21 «l'WrueHuuyeckue HOpMaTUBBl W TpeboBaHMs K OOECIEYEHHIO
Oe3zonacHocTy ¥ (uiM) Oe3BpEHOCTH Ul 4eloBeKa (aKTOpOB Cpelbl OOUTaHUsI»
(p3a.VI. I'urueHnyeckue HOpPMATUBBI 110 YCTPOMCTBY, CONEPKAHHUIO U PEXHMY
paboThl OpraHu3alMii BOCIIMTAHUS U O0y4YeHMsl, OT/bIXa U O310POBJIEHUS NETEH H
MOJIOJIEKHUR);

- [Tacopt ¢enepansHoro mnpoekra "Ycmex kaxaoro pebenka"
(yTBEpXk/€H Ha 3ace/laHuM IPOEKTHOrO KOMMTETA II0 HALMOHAJILHOMY IIPOEKTY
"O6pa3zosanue" 07.09.2018, nporoxon Ne 3);

- [Tpuka3 MunuctepctBa npocseienus P® ot 09.11.2018 Ne 196

«O6  yrBepxaenun  Ilopsaka  opraHM3auMd M OCYILECTBJIEHHMS
obpa3zoBaTeNbHON JEATEIBHOCTH IO JIOTIOJIHUTENbHBIM 0011e00pa30oBaTelIbHbIM
nporpamMmam» (uanee — ITopsijiox);

- [Tpuka3 Munucrepcrtsa npocseuienus P® ot 03.09.2019 Ne 467

«O6 yrBepxaeHun lLleneBod Mojenu pa3BUTHS PErMOHANIBHBIX CHCTEM
JOTIOJIHUTENILHOrO 0bpa3oBanus aereit» (nanee- Llenesas monens);

- IIpuka3 MunuctepcTBa oOpazoBanus U Hayku P® ot 23.08.2017 Ne 816



«O6 ytBepxneHuu [lopsiika NpUMEHEHUs OpPraHUW3auUsIMH, OCYLIECTBISIOLIMMHU
00pa3oBaTeNibHYI0  JESTeNIbHOCTb, JJEKTPOHHOro OOy4eHHs, IMCTAHLIMOHHBIX
o0pazoBaTelibHbIX TEXHOJIOIMH NPU peajii3auuy 00pa3oBaTesIbHbIX IPOrPaMM»;

- [Ipuka3 MunKcTepcTBa Tpyna U couuanbHou 3awuTsl PO ot 05.05.2018
Ne 298 "O6 yrBepxumeHuun npodeccroHansHoro cranpapra Ileparor
JIOTIOJIHUTEIEHOrO 00pa3oBaHus eTel U B3poCbIX";

- Ilpuka3z MunucrepcTBa npocselieHus Poccuiickoi denepauuu OT
13.03.2019 Ne 114 «O6 yTBepXaeHUH IOKazaTeNel, XapaKTepu3yrolMX oO0Iue
KPUTEPUU OLIEHKM KayecTBa yCJOBMH  OCYLIECTBIEHHs 0Opa3oBaTellbHOM
JesTeIbHOCTH OpraHU3aLHUsIMHY, OCYILECTBIISIOIIMMHU 00pa3oBaTeNbHYIO
JEATENBHOCTD o OCHOBHBIM 061eobpa3oBaTesibHbIM nporpamMmam,
00pa3oBaTeNibHbIM MPOrpaMMaM CpeiHero npodeccuoHansHoro obpasopanusi, 10
OCHOBHBIM IpOorpammaM npodecCHOHaNbHOr0 O0y4YeHHMs, JOINOJHUTEILHBIM
obieobpa3zoBaTesibHbIM [POrpaMMamy;

- [Ipuka3z MuHHCTEpCTBa .00pa3oBaHus U Hayku P® M MuUHHUCTEpCTBA
npocseeHus PO or 05.08.2020 Ne 882/391 «O6 opraHu3auuu ¥ OCYLIECTBIEHUU
o0pa3oBaTelibHOM AeATEeNbHOCTH 10 CeTeBOH GopMe peann3anuy oO6pa3oBaTelbHbIX
MPOrpaMm»;

- Metoaunyeckux pexkoMeHjauui MuHucrepcTBa npocseweHus ot 20
mapta 2020 roza no peanu3auuy oOpa3oBaTeIbHbIX IPOrpaMM HauyaJbHOTO OOILEro,
OCHOBHOro obiero, cpepHero obmero obpa3zoBaHus, 06pa30oBaTelbHBIX NPOrpaMM
CpEeIIHEro npo¢ecCHOHaNbHOI0 obOpa3oBaHus H JOTIOJTHUTENBHBIX
o6u1eobpazoBaTeNibHbIX MPOrpaMM C INPUMEHEHUEM DJJIEKTPOHHOrO OOyuYeHHus u
JUCTaHLIMOHHBIX 00pa30BaTENIbHbIX TEXHOJIOTUH;

- KoHuenuuu pa3BuTHs JONOJHUTENBHOrO obpa3zoBanus jpereit no 2030
roza (yrB. Pacniopsixenuem IpaBurenscrBa PO ot 31.03.2022 Ne 678-p);

- [Tucema Munob6pHayku P® ot 11.12.2006 Ne 06-1844 «O npumepHbIX
TpeGOBaHMUAX K IpOrpaMmam JONOJIHUTEILHOro 00pa3oBaHus JETeH»;

- [Tucema Muno6pHayku P® ot 18.11.2015 Ne 09-3242 «O nanpaBieHuu
UHpOpMaLUI» (Meroguueckue  peKOMEHAALMH o  IMPOEKTUPOBAHUIO
JIOTIOJIHUTENIbHBIX OO0llepa3BUBAIOIIMX IpOrpaMM (BKJIIOYas pPa3HO-ypOBHEBBIE
porpamMmbi);

- Ilpukasa /lenapramenTa odpazoBanus ropoga Mockssl ot 17.12.2014

Ne 922 «O mepax 110 pa3BUTHUIO JONOJHUTENBHOIO 00pa3oBanus aerer B 2014—
2015 yyebHOM roay»;

- ITpukasa JlenapramenTta o6pa3oBanus ropoja Mocksel ot 07.08.2015

Ne 1308 «O BHeceHun u3zMeHeHud B npuka3 JlemaprameHta oOpa3oBaHus
ropoga Mockssl oT 17 nexabpsi 2014 r. Ne 922y;

- [Tpukxaza [lenapramenrta obpazoBanus ropoaa Mockssi ot 08.09.2015

Ne 2074 «O BHeceHuMM M3MEHEHWH B mnpuka3 JlemaprameHta 0Opa3oBaHus
ropona Mocksbl oT 17 nexabpst 2014 r. Ne 922,

ITporpamma npejHa3HayeHa Julsl [1e1aroroB JA0NOJHUTENILHOro 00pa3oBaHus U
SABJISIETCS OCHOBHBIM JIOKYMEHTOM JUIsSi MPOBEACHHUS 3aHATHH M BOCIHMTATEJILHON
paboThbl.



AKTyaJIbHOCTB H NeJaroruyeckas uejaecoobpasHocTb NporpamMmmal

Axmyanenocme npozpammol. «PoOOTBI MOps» SBJISETCS INOINYJSPHBIM U
>QPEeKTUBHBIM METOIOM JUIsi M3Y4YEHHUs BaXXHBIX 00JIacTe HayKH, TEXHOJIOTHH,
KOHCTPYMpPOBaHHUS M MareMaTWKU. JloCTynmHOCTP MHKPOKOHTPOIUIEPOB, yIOOHBIE
cpeabl Al IPOrpaMMMpOBaHUs, BbIOOp 0Opa30BaTENbHBIX KOHCTPYKTOPOB AarOT
BO3MOXXHOCTh DEaJH30BaThCsl JaXe€ HE CaMbIM TEXHHUYECKH 3aWHTEPECOBAHHBIM
HETSM.

[lporpamma - OJMH W3 WHTEPECHEHIUMX CIIOCOOOB M3y4eHHs KOMIbIOTEPHBIX
TEXHOJIOTMH M NpPOrpaMMHUpPOBaHHUs, BO BpEMs 3aHATUH OOywaromyecs Hay4darcs
POEKTHPOBaTh, CO3/laBaTh U NporpaMMupoBaTh poboroB. Komannnas pabora Hap
IIPaKTUYECKMMHU 3a/laHUSIMU CIIOCOOCTBYET IilybOKOMY HM3yYEHHUIO COCTaBISIOLUMX
COBpeMEHHBIX pOOOTOB, a BU3yallbHas NpOrpaMMHasl Cpeja IMO3BOJHUT JIETKO M
3G dEKTUBHO U3YyUUTh AITOPUTMHU3ALIMIO U IPOrpaMMUpoBaHue. JlaHHas nporpaMma
MoJpa3yMeBaeT pealn3auuio OOJbILIOro KOJHYECTBA MMHHU-TIpOEKTOB. Ha 3Tux
NpUMepax CTAHOBSITCS IOHSATHBI TEOPETHUECKUE 3HAHUS, IPUOOPETEHHbIE HA yPOKaX
(U3UKU 1 HHPOPMATHUKH. '

[leoazozuueckas yenecoobpazHocme.

[Ipu obyueHuu MO MporpamMme 3aKJa[blBalOTCS OCHOBBI UCCIIEIOBATENIbCKOM
paboThl U MPOEKTHOrO MBIIIJICHHUS NPY peaau3auuu coOCTBeHHbIX uaen. Obyyenue
10 JaHHO¥M nporpaMMe IpeaycMaTpUBaeT y4acTHE B COPEBHOBAHMSAX, YTO B CBOIO
oyepenb IIOMOraeT y3HaTh M pa3BUTh Xapaktep obydatouierocsi. OOydeHue
poboToTexHuKe CriocobCTBYeT paHHeW NpogOpUEeHTalMH, YCHEIUHON pealn3aluu
OyylIHMX HHXEHEPOB OCOOEHHO B METanpeAMeTHON 00J1acTH, Ha CThIKE JUCLIUILIKH.

HoBH3Ha H OTJIHYHTEJ/IbHbIE OCOOEHHOCTH nporpamMmal

Hoeuszna. Taxkue 3HaHMS BBI3BIBAIOT Yy JETEW JKEJAHUE JIBUTaThbCA I10 MYTH
OTKPBITUH U MCCIIeIOBaHUH, a JII0OOH NpU3HAHHBIA ¥ OLEHEHHBIA ycnex aodaBisier
yBepeHHOCTM B cebe. CaMOCTOSTENbHO WM 10J PYKOBOJACTBOM Me€aarora
NOMOJHUTENBLHOrO 00pa3oBaHus 00y4arOIIUICS MOXKET CAMOCTOSITENLHO MIPUyMaTh
HOBOro po0oTa Juisi MCIOJIL30BAHUSI HAa BOJE W 0] BOJOW, KOTOpBIH B Oyayluem
cMoXxeT obsieryuth pabory sroxed B BomHOW cTuxuu. OOyveHHE NPOUCXOAUT
0COOEHHO yCHelHo, Korjga peOEHOK BOBJIEYEH B MPOLECC CO3JAAHMSI 3HAYUMOTO U
OCMBICJIEHHOI'O MPOAYKTa, KOTOPBIM mnpejacrasisieT misi Hero uHtepec. Crout
OTMETUTb BaXXHOCTb IOJIEP)KKH Iejarora Mpyd OCBaUBaHUM pEOEHKOM OCHOB
MEXaHUKHM M 3JIEKTPOHHUKM, TaK KakK HTO 0a30Bble 3JEMEHTHI IPU NPOEKTUPOBAHUU
pOBOTOTEXHUYECKUX CUCTEM.



Omauuumensroie ocobennocmu. Ha 3ansatusx no nporpamme «Pob6oTe1 mops»
ocylIecTBiseTcs paboTa ¢ 00pa3oBaTebHBIMUA KOHCTPYKTOpamMHu Ha niardopme Lego
WeDo2.0, Lego education EV-3, Lego Mindstorms 45560/45544, Bitronics Lab. Jlns
CO3/IaHMS NPOTrPaMMBbl, 1O KOTOpPOM OyleT AEeHCTBOBaTb MOJEINb, HCIOJIB3YETCs
CreLHaJIbHBIN A3bIK TPOrPaMMHPOBAHHUS.

B o0yueHuM no JaHHOW NporpaMMme UCMOJb3yIOTCS MIPOBbIE TEXHOJOrMU. B
urpax y oOydYarolluXCs BbIpabaThIBAIOTCS CTpPATErMM JKM3HEHHOro mnosejaeHus. B
CTPOMTENICTBE «UIPYILIEYHBIX» MOJENeH 3aKpEIISIOTCS HaBbIKM TEXHOJIOIMYECKHX
npuéMoB. [Ipu oTpaboTke Heynay NPOYHO YCBAWBAIOTCS 3aKOHBbI (PU3MKH, a IIpH
MIOMCKE pellieHHs OTKPBITOM 33a]a4i MCIOJNIb3YIOTCSl 3HAHUS U3 JPYyTUX HayK.

Ilenn 1 33124 NPOrpamMmbl

Lean NporpaMmsl: pa3BuTHe WUH/IMBU1yaJIbHBIX crocobHocTen
oOyuaromierocsi, OCyIIECTBIEHHE CaMOpeaJM3aluu JIMYHOCTM Ha  OCHOBE
(OpMHUPOBaHUs UHTEpECA K TEXHUYECKOMY TBOPYECTBY B IPOLIECCE U3Y4YEHUSI OCHOB
pPOOOTOTEXHUKH.

3aj1a4u NporpaMMbl

Obyuaiowue:

- IPUBUTH K OOLLIEHAYYHBIM U TEXHOJOTMYECKMM HaBblKaM KOHCTPYUPOBAHHUS
W ITPOEKTUPOBAHHSI;

- chopmupoBath yMeHUs cOOMpaTh ME€XaHU3Mbl U MOJEIU poOOTOB Ha Oase
koHcTpykTopa LEGO MindStorms EV3 (NXT);

- JlaTh IE€pBOHAYaJlbHbIE 3HAHUSI OT DJIEKTPOHHBIX CXE€Max M IOHUMATh
YCIIOBHbIE O0O3HAUEHUS JIEKTPOIIEMEHTOB Ha CXEME;

- NPHUBUTH CaMOCTOSITENIBHOE MPUHSTUE pPELIeHHH TEeXHHUYECKMX 3ajiady B
npoiecce KOHCTPYUpPOBaHHsI pOOOTOB;

- O3HAaKOMMTb C npaBujamMu Oe3omacHOW paboOThl C HHCTPYMEHTaMH,
HEOOXOAMMBIMH IPH KOHCTPYHMPOBAHUH POOOTOTEXHUYECKUX CPE/ICTB.

Pazeusarowue:

- TIOBBICUTh TBOPYECKYIO HHULIMATUBY ¥ CAMOCTOSITEIbHOCT;

- crnocoOCTBOBaTh IOBBILIEHUIO TCUXO(GHU3UOJIOrHYECKHX KayeCTB: MaMSTh,
BHUMaHHUE, CIIOCOOHOCTh JIOFMYECKH MBICJIUTh, aHAJIM3UPOBaTh, KOHLIEHTPUPOBAThH
BHMMaHHE Ha I'JIaBHOM;

- PacCLUMPUTh KPYro30p 3a CH4ET y4acTUsi B COPEBHOBAHUAX M BBIIIOJIHEHUS 33124
U3 pa3HbIX cdep KU3HH.

Bocnumamenvnuvie:

- copMHUpOBaTh TBOPYECKOE OTHOILIEHUE K BHINIOJIHSIEMOMN pabore;

- cOopMHUpPOBATH YMEHHUE paboTaTh B KOJIJIEKTUBE;

- CcrocobCTBOBAaTh YCUIIEHHUIO YYBCTBA yBaXEHHMsI M OEpekHOro OTHOLLEHUS K
pe3yibTaTaM CBOEro Tpy/Ja U Tpy/ia OKpY KalolIuX;

- CcrnocoOCTBOBATh YKPEIUIEHUIO HPABCTBEHHBIX KAaueCTB: OT3bIBUUBOCT,
100poJKenaTebHOCThb, Y4ECTHOCTh, OTBETCTBEHHOCTH;



- HAY4YHTb JOBOJUTE A€JIO 4O KOHLA.

Karteropus o0yuaromuxcs
JlononuurensHas obiieobpa3oBartenpHas o0liepa3BUBaOas IporpamMma
npejHa3HayeHa s odyyarouuxcsi B Bozpacre ot 8 1o 18 ser.
Cpok peannsauun Ilporpammel
JlononuutenbHas obluepa3BuBarolas nporpaMMa paccudrada Ha 1 rop, 144
yaca.

®opma H peKHM 3aHATHH
@opMa 3aHATHH - IpynIoBas (3aHATUS [POBOAATCS B Pa3sHOBO3PACTHBIX
rpynnax, YWCJIEHHBIH coctaB rpynnbl - 12 - 15 yenoBek), 3aHATUS MOTYT
IIPOBOJIMTHCS B OYHOM M 3a04HOU hopmax 00yyeHus.
B nanHO# 00pa3oBaTesbHOM NporpaMMe 3aHsATHS [IPOBOJSITCS 2 pa3a B He1e 10
110 2 yaca (BpeMs 3aHATHS BKIOYaeT 45 MUHYT yueOHOro BpEMEHH U 00s13aTelIbHbIN

15 MUHYTHBIN nEPEPBIB).
OXHUJAAEMBIE PE3YJIbTATBI OCBOEHUS INIPOI'PAMMBI

B Teyenne roma ¢ UENBIO YPOBHS OLIEHKM OCBOEGHMS Yy4YallMMHUCS
o0Opa3oBaTeNbHONM  MpOrpamMMbl  3alUIAHUPOBAHO  IPOBEJNEHHME  Ha4allbHOM,
MPOMEXYTOUYHON U UTOIrOBOM aTTECTALIMU.

IIpeaMEeTOM AMarHOCTUKU U KOHTPOJIS SIBJISIOTCS BHEIIHKWE 00pa3oBaTebHbIe
NpoAyKThl OOydarommxcs (cozjaHHbie poOOThI), a TaKKe HX BHYTPEHHHE
JIMYHOCTHBIE KayecTBa (OCBOEHHBIE CHOCOObI JESTENBHOCTH, 3HAHMS, YMEHHSs),
KOTOPbIE OTHOCATCS K LIEJIsIM M 3aj1a4aM Kypca. OLeHKe MOAJIeNHUT B IEPBYIO O4Yepeib
YPOBEHb JOCTHKEHHUS 00YyHaIOLIMMCSI MUHUMaJIbHO HEOOXOAMMBIX Pe3yJIbTAaTOB.

IIpoBepka pocturaembix oOyuaromMMHUCs 00pa3oBaTeNbHBIX Pe3yJIbTATOB
IIPOU3BOJMTCS B CIEAYIOIIUX hopMax:

- TeKyL1asi AMarHOCTHKa;

- TEKyIUMH KOHTPOJIb OCYLIECTBISIETCS 10 pe3yjbTaTaM BBHINIOJTHEHUS
NPaKTHYECKUX 3aJaHuM, NpPH 3TOM TEMAaTUYECKHE COCTA3aHHsI POOOTOB TaKXKe
SIBIISIIOTCSI METOIOM TIPOBEPKH;

.- B3aMMOOLIEHKA y4alUMHCs paboT aApyr apyra uin paboT B rpynmnax;

Wroroseie paboTe! JOIKHBI ObITH NPE/CTaBIEHbl HA BbICTABKE TEXHUYECKOTO
TBOPYECTBA, YTO JIa€T BO3MOXXHOCTh YYallMMCS OLIEHUTh 3HAYUMOCTh CBOEH
NEATESIbHOCTH, yCIIbIIIATh U NIPOAHATM3UPOBATH OT3bIBbI CO CTOPOHBI CBEPCTHUKOB U
B3pocJibIX. Kax bl npoekT ocyuiecTisieTcs noj pyKOBOACTBOM I1€arora, KOTopbli
OKa3bIBAET MOMOLLb B OINPEJEIEHUH TEMbl U pa3paboTKe CTPYKTYphl NPOEKTa, AaeT
PEKOMEHAaLMKM 110 TOArOTOBKE, BBIOOPY CpEICTB INPOEKTUPOBaHHS, OOCYyKiaer
JTanbl €ro peaju3auud. Poib nepgarora CBOAMTCA K OKAa3aHUIO METOMYECKOM
MIOMOLUM, a KaX/bli 0Oyvalomuics y4urcsi paboTaTb CaMOCTOSITEJIBHO, MOJIyYaTh
HOBbIC 3HAHHs M HCIIOJIb30BaTh YXE€ MMEIOLIMECs, TBOPYECKH TMOAXOAUTH K
BBINOJIHEHHUIO 3aJJaHUH U NIPEJCTABNIATH CBOM PaboThI.



KayecTBO y4eHMYECKOM MPOAYyKLHH OLIEHUBACTCS CIENYIOIIMMH CIIOCObamu:

10 COOTBETCTBHIO TEME NPOEKTA,;

110 OPUTHHAJIBHOCTH U CJIOXKHOCTH PELLEHMs IPAKTUYECKOH 3a/1a4H;

110 NPaKTHYECKON 3HAYUMOCTH podOTa;

110 OPUTMHAJIBHOCTH U YETKOCTH NPECTaBJIEH s 0a3bl B IPE3CHTALIMH IIPOEKTA.
Pe3yiibTaTbl OCBOEHHS NPOrpaMMbi:

]

Jluunocmuuie:
- ymMeHHue paboTaTh B KOJJIEKTUBE, B KOMAHJIE;
- B3aUMOIIOMOILL[b, B3aUMOBBIPYUKa;
- cnaxkeHHas paboTa B KOJUIEKTHBE U KOMaH/IE;
- YyBCTBO yBa)XKEHUs ¥ OEPENHOr0 OTHOLIEHHS K pe3yJibTaTaM CBOEro TpyJa U TpyJa
OKpY KalOILIKX;
- HpPaBCTBEHHbIE KAuyeCcTBa: OT3bIBYMBOCTb, JOOPOKENATENBHOCTh, YECTHOCTD,
OTBETCTBEHHOCTb.

Memanpeomemnuoie:
- pa3sBUTHE CaMOCTOSITEJIbHOM MO3HABATEIbHOHN AESTENbHOCTH; KOMMYHHUKATHBHbIX
HaBBIKOB; IIAMSTH, BHHUMaHHUs; I[POCTPAHCTBEHHOIO BOOOpaXXEHHs; MEIKON
MOTOPHUKH; BOJIEBBIX KAYECTB: HACTONYUBOCTD, LI€J€yCTPEMIIEHHOCTD, YCEPAUE;
- yMEHHE OLIEHUBATh CBOIO paboTy 1 paboTHI YIIEHOB KOJLUIEKTUBA; INIAHUPOBATh CBOO
JIEATEBHOCTH M JEATEJIbHOCTh TPYIIbl B XOJI€ TBOPYECKOIO IPOEKTUPOBAHMS;
apryMEHTHPOBAHO OTCTaMBaTh CBOK TOYKY 3PEHUS M NPEACTABIATb TBOPYECKUH
MPOEKT.

IIpeomemmnuvie:
- 3HaTh npasuiia 6e30mnacHoi paboThl NPH KOHCTPYHUPOBAHUU POOOTOTEXHUYECKUX
YCTPOMCTB U 3JIEKTpOLENEeH;
- yMeTh cobuparh Mojiesin poboroB Ha 6a3e koHcTpykropa LEGO EV3 (NXT);
- BJIaJIeTh HaBbIKaMK paboThl ¢ 610k0M ynpasienusi poborom EV3 (NXT);
- 3HATh JTAllbl BbIIIOJIHEHHUSI TBOPYECKOIO MIPOEKTa;
- BJIaZIeTh HABbIKAMH IIOJTAIHOTO BEJEHUS] TBOPYECKOW pabOThl: OT HAEH 10
peanu3aluy;
- co3aaBaTh MOZENd poOOTOB, OTBEYAIOLIME 3aJaHHBIM TEXHHUYECKUM YCJIOBHUSIM;
COBEpLIEHCTBOBATh KOHCTPYKIMIO pOOOTOB HAa OCHOBE aHAIM3a MX NPAKTHYECKOIO
NPUMEHEHHs, UCII0JIb30BAHUS B COPEBHOBAHHUSAX, KOHKYPCaX;

- CAMOCTOSITEJILHO peluaTh TEXHUYECKHME 3a/1a4 B [1POLIECCE KOHCTPYUPOBaHUs
pOOOTOTEXHUUECKHX CUCTEM.

[lnanupyemblie pe3yjbTAThl
[To okoH4aHuu 0OyueHus odyyarouecs
OyayT 3HATh:
* TEOpEeTUYECKHE OCHOBBI CO3/1aHHUsi POOOTOTEXHUUYECKUX YCTPOMCTB;
* 3JeMeHTHYIo 0a3y, pH MOMOIIM KOTOPO# coOUpaeTcst yCTpOUCTBO;
* OCHOBHbIE NIOHSITHS U KOMIIOHEHTHI 3JIEKTPOTEXHHUKH;
* TOpPSIOK B3aMMOJEHCTBUS MEXAHUYECKUX y3JI0B pobOTa C 3JEKTPOHHBIMH U
ONTUYECKMMH YCTPOHCTBaMU;



¢ TNOpANOK CO3JaHHs alIrOpUTMa MNporpamMmbl JIeHCTBUS pOGOTOTeXHHlIeCKHX

CpeUCTB;

T HH MEHTOM
* @paBWJla TEXHHKH OE30MacHOCTH IpHU abore ¢ CTPYMEHTO

3JIEKTPUYECKUMHU Npubopamu.

ITo oxoHuaHuu 00y4eHus 0Oyuarouecs

OyyT yMeTh:

* IpOBOAUTH COOpKY pOOOTOTEXHUYECKHX

CPeACTB C

I[IPUMEHEHHEM

KOHCTPYKTOpOB Ha 6a3e miardopmsl Lego education EV-3, Lego Mindstroms

45560/45544.

* CO3JaBaTb NPOTrpaMMbl UIi pOOOTOTEXHUYECKMX CPENCTB TPH IOMOIIH

CIIENHAITU3UPOBAHHBIX BU3YAJIbHBIX KOHCTPYKTOPOB.

2.YYEBHO-TEMATUYECKHM IIJIAH

Ne
n/n

HaumenoBanue pa3aeioB H

KoJsinyecTBo 94acos

TEM

Bcero

Teopus

[TpakTuka

DopmMbl
aTTecTaluH
H KOHTPO.JIsi

BBoaHoOe 3ausiTue. TexHuka
0€e3011aCHOCTH.

2

2

BBoHBIN

1. Koncrpy

yupoBanue B Tinker Bots

1.1

3HaKOMCTBO C KOHCTPYKTOPOM
Tinker Bots.

2

1

1

1.2

[Tosnyyenue nepBUYHBIX
HaBbIKOB KOHCTPYHPOBaHHUSI.

0,5

1.5

1.3

Co6opka Mozenu aBToMOOHIIs
1o uHcTpykuuu B Tinker Bots.
YnpaBieHue MoieNbIo
aBTOMOOMJISL yepe3 cMapTdOH.

Texymui

1.4

YnpasjieHHe MOENISIMU
aBTOMOOHJIEH TIPH NTPOBELEHUH
ABTOI'OHOK U paJljIy.

1.5

KoHcTpyupoBaHue cBoei
Mojienu u3 Habopa-
koHcTpyKTOpa Tinker Bots.

0,5

3,5

Texymuit

1.6

Konctpyuposanue monenu
Kpaba ¢ UCII0JIb30BaHHEM
Habopa-koHcTpykTopa Tinker
Bots.

0,5

1,5

1.7

KonctpynpoBaHue crnoxHoi
MOZEJIH U3 2-X KOMILIEKTOB
Habopa-koHcTpykTOpa Tinker
Bots. Ynpasienue Moenbio.

1.8

KoHcTpyupoBanue BHUHTO-

[ Ipomexy-




pyJIeBOM TIpynnbl KaTepa u3
Habopa-koHcTpykTOopa Tinker
Bots.

TOYHBIN

Bcero no pasaeJy

28

22

2. Pa6o

Ta ¢ HOYTOyKOM

2.1

Meps! 6e30nacHOCTH NIpU
pabote ¢ anexkTpornpubopamu.
BxroueHue, BEIKIIOYEHUE U
3apsaKa aKKyMmyJsTopa
HoyTOyxa. OnepauyoHHas
cucrema Jyisi KOMIIBIOTEPOB
Windows 10.

Texyunit

2.2

[Topsiiokx paboTsl Ha HOYTOYKe.

b

23

WurepHet u Bluetooth.
CkauMBaHue ¥ yCTaHOBKA
IPOrpaMMHOT0 obecneyeHusl.

[Ipomexy
TOYHBIU

Bcero no paspaeay

8

4

4

3. KoncrpyupoBanue u np

OorpaMMHpOBAHHE B

Lego WeDo2.0

3.1

3HaKOMCTBO ¢ HabopoM-
KOHCTpYKTOpOM Lego
WeDo2.0

2

1

1

3.2

I[TporpammupoBanue B Lego
WeDo2.0

Texkymui

3.3

C6opka u nporpaMMHUpOBaHHe
nepBopo6oToB B Lego
WeDo2.0

3.4

C6opka u nporpaMMHpOBaHKE
pobOTOB pa3IM4YHOM CTENEHH
cinoxxHocTu B Lego WeDo2.0

10

10

Texyuuia

3.5

Koncrpyuposanue, cbopka u
IpOrpaMMHpOBaHHUE KaTepa-
pobora u3 Habopa-
KoHcTpykTOopa Lego WeDo2.0

3.6

KoHcTpyuposanue, cbopka u
NporpaMMHpPOBaHUE CBOETO
pobota u3 Habopa-
koHcTpyKTOopa Lego WeDo2.0

10

10

[Ipomexy-
TOYHBIU

Bceero no pa3aeay

40

8

32

Pa3nen 4. KoHcTpyHpoBaHHe H NPOrpaMMHPOBaHHE B

Lego Mindstorms EV3

4.1

3HaKOMCTBO ¢ HabOpoOM-
KOHCTpyKTOpoM Lego
Mindstorms EV3.

2

1

1

4.2

YcraHoBKa Ha HOYTOYK U
3HakomcTBo ¢ [10 Lego

Texyui

Mindstorms EV3.




4.3 | IlporpammupoBanue B Lego 4 2 2
Mindstorms EV3.

4.4 | Cbopxka miathopMbl AJs 10 4 6 Texymui
M3Yy4YEHUs NEUCTBUS
COCTaBJISIOIIUX JIEMEHTOB
KOHCTPYKUMHU (MOAYJIb,
MOTOPbI, JaTYUKH).

4.5 | IlporpammupoBaHue 10 - 10 Texywuit
niardopmsl. YCTaHOBKA
3aaHUH.

4.6 | Coznanue u 10 - 10 Texymui

[IPOrpaMMHpPOBaHUE MOJEIIEH
110 IIPUJIAaraéMOM MHCTPYKLHUH.

4.7 | KoHCcTpyMpOBaHue 8 2 6 Texywun
NpOrpaMMHUPOBaHUE CUCTEMBI
NO3WLIMOHUPOBAHMUS IS
MOJIEJIM MOPCKOH Mmi1aT¢OpMbl
B Lego Mindstorms EV3.

4.8 | KoncrpyupoBanue u 8 2 6 Texywui
NPOrpaMMHUPOBaHHE CUCTEMBI
CTabMIM3aLUH JUIsl MOJIENH

MopcKoii nnatdopMsl B Lego

Mindstorms EV3.
4.9 | KoHcrpyupoBanue, cbopka u 8 2 6 [Ipomexy-
pOrpaMMHUpOBaHUE TOYHBIA

TIaT(OPMBI C
00beIMHEHHBIMU CUCTEMAMHU
NO3ULIMOHUPOBAHUS U
crabunuzauuu B Lego

Mindstorms EV3.

Bcero no pasaeny 64 15 49

Hrorosoe 3aHsTHE. 2 2 Htorossiit
Bcero 3a yueOHbIH roa: 144

3.COAEPXAHMUME INPOI'PAMMBbI
BBojHOe 3aHATHE.

Teopusi.
3HaKOMCTBO ¢ 0Opa3zoBaresbHOM nporpaMMoii. TexHuka 6€30MacHOCTH.

OpranuzanuonHsie Bonpockl. [IpocMoTp ¢goTo-BraeomMaTepranos.
Paspen 1. Koncrpynposanue B Tinker Bots

1.1 3nakomcerBo ¢ koHcTpykTOopom Tinker Bots.
Teopus.
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Komnnexrauus Habopa. [lpenHa3zHaueHue 3J1€MEHTOB KOHCTPYKTOpa. MoyJib.
Mortop. [ToBopoTHbIit 6510k. Kpenuienue aneMeHToB.
[IpakTuka.
[TpakTuueckoe ocBoeHue Habopa-koHcTpykTopa Tinker Bots.
1.2 llonnyyenne nepBHYHBIX HABLIKOB KOHCTPYHPOBAHHS.

Teopus
W3yyenue uHCTpykuuMu Habopa M mpeuiaraeMbix Mmajeneil ansi cbopku. Beibop
MOJIeNH AJ1si COOPKH.
[IpakTuka
Cbopxka npocreiitiei mozenu u3 Habopa-koHcTpykTopa Tinker Bots. Ycranoska Ha
cmapTdoH npuioxenus Tinker Bots anst ynpasnenus moznensto. [Ipeononenue
00BbEKTOB U NPEMNSATCTBUH.

1.3. C6opka mopesn aBTomo6uIs no uucTrpykuuu B Tinker Bots.
IIpakTuka
C6opka monenu. [ToakimoueHue cMapThoHa. YpaBlieHHe MOAEIBIO aBTOMOOMIIs
yepe3 cMapTOH. |

1.4 YnpasJienne MoaeisiMu aBTOMOOHJ1el NPH NPOBEeHHH ABTOTOHOK H
paJlIH.
[IpakTuka
[ToaroToBka niowankyu ¥ Tpacchl AJis NpOBeieHHs copeBHOBaHuit. Onpeenenue
o4epénHocTh copeBHoBaHMM. [loaroroska mozenei. [IpoBeneHue copeBHOBaHUIA.

1.5 KoncrpyupoBanue cBoeii moagesn u3 Habopa-koncrpykropa Tinker
Bots.

Teopus
Onpenenenue u pa3paboTka Ueu KOHCTPYKLHMH.

[IpakTuka
[Tonbop HeobxomuMbIX dneMeHTOB s cOopku mouenu. C6opka Mopenu.
Ynpasnenue MoJienbI0 Yyepe3 cMapToH. JleMoHCTpanys BO3MOXXHOCTEH MOJIEIH.
1.6 KoncrpyupoBanue mojend Kpaba ¢ wucnoJib30BanHeM HaGopa-
koHcTpyKkTOopa Tinker Bots.
Teopus
[IpocMOTp BHZIEO O BO3MOXHOCTSIX MOJENIU U O3HAKOMIIEHHE C MHCTPYKLHMEH 110
cbopke.
IIpakTuka
C6opka MozenH U IEMOHCTPALUS BO3MOXKXHOCTEH
1.7 KoncrpyupoBanue cjI0kHOH MoaeqH H3 2-X KOMILIEKTOB HaGopa-
koHcTpykTOopa Tinker Bots. Ynpasienue moaeibio.
Teopus
Omnpenenenve wupeu KOHCTpyKuuu. Paspaborka koncTpykuuu. Coznanue U
COXPaHEHHE UHCTPYKLIMH 110 COOpKE MOJIEIH.
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[IpakTukKa
Co6opxka mouenu. Otnanka ynpasieHus. JleMOHCTpauus BO3MOXHOCTEH cobpaHHOM

MOJEJIH.

1.8 KoscrpyupoBaHue BHHTOpYJIeBOH Trpynmnbl Katepa H3 Habopa-
koHcTpykTopa Tinker Bots.
Teopus
[ToHsiTHEe O ABWXEHUHU Cy[HA U €ro ynpasisieMOCTH. BUHTOpyJieBas rpymnmna cy/Ha.
Pa3paboTka npoekTa kaTepa U ero BUHTOpyJieBo rpynnsl. Co3aaHue UCTPYKLMHU 110
cOopke MOJIeNId BUHTOPYJIEBOM IpyIIbl KaTepa.
I IpakTHKa
[Tonbop osnemeHTOB s cOOpkM Mozenu BHHTOpyJdeBoi rpymmel. COopka
BUHTOPYJIEBOM  rpynmbel  Kartepa.  YINpaBleHHWE  BHUHTOPYJIEBOM  IPYIIOH.
JleMoHCTpaLusi BO3MOXXHOCTEH COOpaHHOM KOHCTPYKLIMH.

Pasnen 2. Pabora ¢ HoyrOykom

2.1 Mepsi 6e3onacHocTd npu pabore ¢ 3jekTponpubopamu. Brirouenue,
BbIK/JIIOYEHHEe U 3apsiika aKKyMmyJsiTopa HoyTOyka. OnepannMoHHasi cHcTema
ajsa komnblorepoB Windows 10.
Teopus
Mepsi 6e30onacHocTy npu pabore ¢ anekrponpudopamu. OnepanuoHHas cucTeMa aJisi
koMmnbtoTepoB Windows 10.
IlpakTuka
Brxirouenue, BBIKIIOYEHHME M 3apsjika akkyMyistopa HoyTtOyka. KnaBuarypa u
MBbILIb. 3aMmyCK IPOrpaMMBI.

2.2 Ilopsipok paboThl Ha HOYTOYKe.

Teopus
Pabouuii cron. [laker nporpammHoro obecneyenust Microsoft Office.

IIpakTuka
PaboTa ¢ MbILIBIO ¥ KIaBUATYpOHA.

2.3 UntepHer u Bluetooth. CkaynBaHHe W yCTaHOBKAa NPOrpaMMHOIO
obecneyeHus.

Teopus
ITonstue 06 Murepnere. bpaysepsl. Uto Takoe Bluetooth.

[IpakTuka
[Topxmoyenne x cern Wi-Fi. Ilouck wunHdopmaumu B cetu. CkayuBaHue
uHbopMauuKu. YCTaHOBKa mporpamMm u npuioxenuit. Iloaxioyenue yepes
Bluetooth.

Pa3pen 3. KoncrpyupoBanue u nporpammupoBanue B Lego WeDo2.0
3.1 3nakomcTBO ¢ Habopom-koHcTpykTOpoMm Lego WeDo2.0
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Teopust
Komniekrauus nabopa nis konctpyuposanust Lego WeDo2.0. Kpensienue neraneit

ApyT K Jpyry. YcraHoBka Oatapeil B OarapeiiHblit ocek MoayJisi. [IpenHasHauenue
moxyJist. Motop u ero GyHkuuu. Peménnas, mwecrepényaras 1 YepBsYHAs I€PEAAYH.
JlaTYuK UBETHOCTH M JATYMK HAKJIOHA.
IlpakTuka
[IpakTHueckue AEHCTBHsA IO OCBOEGHHIO COOpKH KOHCTpyKuui u3 Habopa Lego
WeDo2.0. [ToakinroueHue MOTOpa ¥ JaTYUKOB K MOJLYJIIO.
3.2 IlporpammupoBanue B Lego WeDo2.0
Teopus
[lpuHuun 6GnoyHoro mnporpammupoBaHus. CocraB rpynn  OJIOKOB 3JIEMEHTOB
nporpamm.  IlporpammupoBanue  mopyns.  IlporpammupoBanue  MoTOpa.
IIporpaMmmupoBanye JaTuyvKa LBETA M JaTiMKa HaKJIOHA. 3yKOBOE CONPOBOXKIECHHE
IIporpamMm. DKpaH.
[IpakTuka
Ycranoska Ha HoOyrOyk I1O Lego WeDo02.0. TpeHHUpOBKHM IO COCTABJIEHHIO
Nporpamm Juisi IBUXXEHHsI, OCTAHOBOK M pacrio3HaBaHUs NPENSITCTBUH U HAKJIOHA.
3.3 Coopka u nporpammupoBanue nepsopotoros B Lego WeDo2.0

Teopus
[lonsitue «nepsopo6ot». M3ydeHue HHCTpyKuuH 1o cOopKe.

[IpakTuka
C6opxka u nporpammuposanue yautku. C60pka U IpOrpaMMHUpPOBaHUE JABHKYIIErOCS
nepopobora.

3.4 COopka u nporpaMMHpOBaHHe pOOOTOB Ppa3JIHYHOH CTeNeHH
cjoxHocTH B Lego WeDo2.0
IIpakTuka
Ot npoctoro x cinoxHOMy: c6OpKa W IPOrpaMMHpOBaHHE POBOTOB PA3TUUHOM
CTENEHHM CJIOKHOCTH MO NpuJiaraeMoi MHCTpyKuuH. [Touck HHCTPYKUMii 10 cOopke
poOOTOB B HHTEPHETE U peau3alus Ux.

3.5 Koncrpynposanue, c60pka H NpOrpaMMHpOBaHHe KaTepa-po6oTa u3
HaOopa-koncrpykropa Lego WeDo2.0
Teopus
YcrporcTBo cyaHa. Jluratenb, IBHXKMTENb W pyJIeBOE yCTPOHCTBO CyJHA.
KoHcTpyrpoBanue BUHTOPYJIEBOH IPyIIIbl MOJEIH KaTepa.
IIpakTuka
C6opka ycranoBku JiBHxeHus karepa. C6opka pyseBoil MaluHbI KaTepa. Y cTaHOBKa
JlaTYMKOB. YCTaHOBKA NAaTYMKOB ABUraTeNisi U pyjis. YCTAHOBKA JBUIaTelIbHOW W
BUHTOPYJIEBOM  IpyImbl Me€XaHM3MOB Ha miatdopmy. [IlporpammupoBanue
JABUraTeJIbHOW ¥ BUHTOPYJIEBOH Ipymni. X0JOBbIE HCIIBITAHUS HA BOJE.
3.6 Koncrpynposanue, c6opka u nporpaMmMupoBanue cBoero po6ora u3 na6opa-
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KoHcTpyKTOpa Lego WeDo2.0

[IpakTka

CamocrosrenbHas paboTa 1o KOHCTPYMPOBaHHUIO, cOOpkKe M NpPOrpaMMHPOBaHHUIO
pasiin4HbIX pob0TOB U3 Habopa Lego WeDo2.0.

Pa3spen 4. KoncrpyupoBanue u nporpammupoBanue B Lego Mindstorms
EV3

4.1 3nakomcTBO ¢ Habopom-KoHcTpyKTOpoM Lego Mindstorms EV3.
Teopus
Komnnexrauus Habopa 1uist koHcTpyupoBanus Lego Mindstorms EV3. OcHoBHEIE
COCTaBJISIOLIME: IPOrPAMMHUPYEMBIN MOJ1YJib, OOJIbILION U CpEHUHA MOTOPBI,
JIATYMKHU JABHIKEHMS, LIBETHOCTH, TMPOCKOIMYECKHH, yJIbTPa3ByKOBOM.
INoaxnoyeHne MOTOPOB U AATYUKOB K MOJLYJIIO.
[IpakTuka
Kpennenune neranei apyr kx apyry. Céopka nepenau: peMEHHOMH, 1LIECTEPEHOUHOH U
4YepBAYHOH. Y CcTaHOBKA aKKyMyJisTopa U 6atapeit. Bkimoyenue moayJis.

ITopxnmoyeHre K MOyJIFO MOTOPOB U JaT4YUKOB.
4.2 YcranoBka Ha HOYTOyk H 3HakoMcTBO ¢ [1O Lego Mindstorms EV3.

Teopus
Ycranoska Ha HOyTOyKk [10 Lego Mindstorms EV3. 3HakoMCTBO €O CTpyKTypO#

I10.

IlpakTHka
[IpakTHyeckue neiCTBUS IO OCBOEHUIO HaBbIKOB paboThl ¢ [10 Lego Mindstorms

EV3.
4.3 IlporpammupoBanue B Lego Mindstorms EV3.

Teopus
IIpuHuun 61o04HOro nporpamMmupoBanusi B Lego Mindstorms EV3. Cocras rpynn

OnokoB sneMeHTOB nporpamm. IlporpamMmupoBaHve MOAYJs. DKpaH MOZYJs.
IlporpammupoBanue  motopa.  [IporpammupoBaHue  JaT4MKOB.  3yKOBOE
CONPOBOXIEHHUE MTPOrPaMM.
[IpakTuka
BeinonHeHHe npakTHYECKUX 3a/laHuil N0 COCTABJIECHHIO MPOrpaMM JUls JABHXKEHMS,
OCTaHOBOK M pacIiO3HaBaHUs MPENATCTBUH U HAKJIOHA.

4.4 CoOopka mniardopmMbl s H3yHYEeHHS JIE€HCTBHS COCTABJISIOLIHX
3JIEMEHTOB KOHCTPYKUHH (MOAYJ/Ib, MOTOPbBI, AATYHKH).

Teopus
N3ydenue uacTpykuuu nno coopke riardopmsl. [Togkmrouenue MOTOPOB U JIaTYUKOB.

IlpakTuka
C6opka nnardopmsi. [Toaknroyenre Motopos. [loakIroueHne aTYUKOB.
4.5 IlporpammupoBaHHe NJATHOPMBI. YCTAHOBKA 3a/1aHHH.

Teopus _
Anroputm cosjanus nporpamm B Lego Mindstorms EV3 nnst nporpammupoBanus
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miatpopmel.  IlporpammupoBanue MotopoB. [IporpamMmupoBaHHE JIaT4YMKOB.
Co3j1aHue LUKIIOB.

IIpakTHka
[IpakTHyeCcKO€e MpOrpaMMHUpPOBaHUE IATGOPMBI 11l OCBOEHHUSI HABBIKOB.
BrinosnHenue 3azaHuii Ha MOJEIMPOBAaHUE BapUAHTOB IEHCTBUS B Pa3IMYHBIX
CUTYyaLHsX.

4.6 Co3ganme W mNpoOrpaMMHpOBaHHE MoOJeEJieH MO0 NpHJIAraemMoi
HHCTPYKLHH.
[IpakTuka
Cbopka u nporpaMMHpoBaHHe poOOTOB IO HHCTPYKUHUsAM, npuiaraemsim k [10 Lego
Mindstorms EV3. BrinonHeHue npakTHYeCKUX 3a1aHuUi.

4.7 KoncrpynpoBanne w NpOrpaMMHPOBAHHE  CHCTEMbI

NO3HUHOHHPOBAHMA AJI MojaeJH Mopckod miaargopmel B Lego Mindstorms
EV3.

Teopus
Ilonsitue o0 cucreme noO3MUMOHMpOBaHuUs. [IpakTuyeckoe IIPUMEHEHUE CUCTEM
MO3ULIUOHUPOBAHHUS. KoHncTpykTHBHBIE 3JIEMEHTHI ISt CHUCTEMBI

Mo3MuMOHUpoBaHus. KoHCTpyupoBaHUE CHUCTEMBI MO3WLMOHMPOBAHHS HA OCHOBE
snemeHToB Lego Mindstorms EV3. Paspabotka nporpammbel i  CHCTEMBI
N03MLIMOHUPOBaHMs, cobpaHHO# Ha ocHOBe Lego Mindstorms EV3.

IIpakTika
COopka >51eMEHTOB CHCTEMBI TO3ULHMOHMPOBaHUS. IIpOrpaMMHpPOBaHHME CHUCTEMBI
no3uuMonupoBanus. Ornagka  paboTOCIIOCOOHOCTH  aBTOMAaTHKM  CHCTEMBI
MO3MLIMOHUPOBAHUSI.

4.8 KoncrpynpoBanne M NporpaMMHpPOBAaHHE CHCTEMBbI CTaOHJIM3aLMH
AJisi Mojesin Mmopcekoi niiatgopmsel B Lego Mindstorms EV3.

Teopus
IlonsaTve o cucreme crabunuzauuu. IlpakrTuueckoe [IPUMEHEHUE CHUCTEM

crabunusauud. KOHCTpYKTHBHBIE 3JN€MEHTBI JJIi CHCTEMbI  CTaOMIM3ALMU.
KoncTpynposanue cucteMbl cTabuiin3anuy Ha ocHoBe diemeHToB Lego Mindstorms
EV3. Pa3zpaborka nporpaMmbl ajisi CHCTEMbI CTabHIIM3aLKK, COGPaHHON Ha OCHOBE
Lego Mindstorms EV3.

IlpakTuka

Cbopka »o1eMEHTOB cHcTeMbl crabuiu3auuu. [IporpaMMHpOBaHME CHCTEMBI

crabunmsauny. Otiiagka paboToCOCOOHOCTH ABTOMATUKH CUCTEMbI CTAOHMIIM3ALUH.
4.9 KoncrpynpoBanue, c60pka M nporpaMMHpoBaHHE IJIAT(HOPMBI C

00beAHHEHHBIMH CHCTEMAaMM NO3HUHOHHPOBAHMS H CTA0MIH3ALHMH B Lego
Mindstorms EV3.

[lpakTuka

Ob6beuHeHne cUCTEMbI NO3ULHOHUPOBAHKS M CHCTEMbI CTaOHIM3aLIMM HA OHOH
mnardopme. ITporpammupoBanue 06beAMHEHHBIX HA OAHOM MIATHOPME CHCTEM.
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HUTorosoe 3aHsiTHE.

Teopus
[lonBeeHue UTOroOB 3aHATUM 3a NPOLUEN AN yueOHbIi roa. IToowpenue ay4diunx

Y4YEHHUKOB.

KpHuTepun oueHHBaHus

* BbINIOJIHEHHE NPAKTHYECKUX 3a1aHUM, pELIEHHUE JOTOJIHUTENBHBIX 3a/1a4;

* pPUAYMbIBAHUE UM HAXOXIEHHUE 3a/1ay, pa3BUBAIOLIMX JAHHYIO TEMY;

* M3rOTOBJIEHHME U OTJIa/IKa MOJEIH;

* [OHMMaHME 33]]a4M, CAMOCTOSITENIbHbIA OUCK PEILIECHUH.

JleMOHCTpauus pe3yJibTaTOB OCBOEHHS IPOrPaMMbl

* pe3ynbTarhl paboT 00yyaromuxcst MOryT ObITh 3aMKCUPOBaHbl Ha (HOTO U BUIEO
B MOMEHT JEMOHCTPALIMHU CO3[aHHBIX UMU POOOTOB;

* (OTO- W BHJIEOMATEPUAJIbl 10 pe3ysibTaTaM padboT 00yyaroluxcs MOryT OBbITh
pa3MeLIeHbl Ha caliTe 00pa30BaTebHOM OpraHu3aLuHy;

* (oTo- ¥ BUaEOMaTEepHalbl MO pe3yibTaraM paboT obydaromwuxcs MOryT ObITh
MpeACTaBIEeHb! ISl y4acTHsl Ha (ECTUBANISAX U OJIMMIIMAaX Pa3HOro ypOBHSI.

4. METOAUYECKOE OBECIIEYEHUE INPOI'PAMMBI.

4.1 @opmsl u noosedeHuUs UMO206 peanuU3AUUU OONOIHUMENbHOU
obuwiepaszsusarouieil NpoOZpammsl.

KonTposib ¥ oOunEHKa 3HaHMM [peanojaraeT CTeneHb JOCTHXKEHHUS
o0yyaromuxcs B pelIeHWHM MNOCTaBJIEHHBIX 3ajad. llenb oLEeHKM 3aKioyaercs B
¢opmupoBaHUM y pebeHka yBaKMTEJIbHOrO OTHOILLEHHsS K cebe M moiuuepkaHus
YBEPEHHOCTH €ro B CBOMX CHJIaX, BO3MOXHOCTSX M CIIOCOOHOCTSX NPH OCBOCHHUH
yueOHOro marepuara.

OcHOBHbIMM (hOpMaMM KOHTPOJISI peai3aluy NPOrpaMMBbl sIBIISIOTCS:

- UHOUBUOYANILHAA,

- ¢ppoumanvHas,

- 2pynnoeas;

- HabatodeHus nedazoza.

TecroBasi popma KOHTpPOJIS € 3aJaHUSIMH MHOXXECTBEHHOIO BbIOOpA 1103BOJISIET
3a HeOOJBILOW NEpUO]| BPEMEHH NTPOBEPUTH YCBOEHHE MPOHIEHHOI0 MaTepuaia.

Taxxe MCHoJIb30BaHUE DJJIEKTPOHHBIX YYEOHBIX IT0COOMH 3HAYUTENBHO
obJieryaeT OLEHUTh UHAMBUIYAIBHYIO IOATOTOBKY 00y4aroiierocs.

4.2 Buowvt KoHmpona peanusayuu OOROIHUMENbHOU 00wiepaszgusarouieil
npozpammei.

- mexywuu (MpOBOJAMUTCS Ha BCEX dTanax U3yUEHHs TEM.);

- memamuyeckuti (IPOBOJUTCS C LIEJIbIO NPOBEPKH YCBOEHUS ITPOrPaMMHOTIO
MaTepuaia 10 paszeinaM y4eOHO-TEeMaTH4eCcKOro IUlaHa [pOrpamMMbl, a OLEHKa
dbUKCUpYEeT pe3yJIbTar); '

KonTposne 3a ypoBHEM yCBOEGHMsS Marepuaja HOCHUT CHUCTEMATHUYECKUH
XapakTep M OCYIIECTBJISETCS B KOHLE KaXKJOW HW3YYEHHOW TEMBI MPH I[OMOLIM
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NIMCBMEHHBIX TECTOB M YCTHOTO OMNPOCA, HOCALIETO (POHTANBHBIN, IPYNNOBOH M
WUHMBUAYaIbHBIA XapaKTep.

- UMO208bll

/laer  BO3MOXHOCTb Me€Jarory OUEHHTh YPOBEHb 3HAHMI, yMEHHH K
NPaKTHYECKHX HABBIKOB KaX10I0 00Y4arolEerocs 1o AaHHOM MporpaMMe.

4.3 Hcnonv3yemsie oyenounsle cpedcmea.

- mecmogule;

- OYeHOYHbIe NUCMbL,

- OHEBHUK OOCMUIICEHUIL,

— mpeHadicepHule.

PopMbI KOHTPOJISI H OLEHOYHbIE MATEPHAJIBI

HAnst  oTCneXMBaHWS UHAMMKM OCBOEHMS  [AaHHOM  JIONOJHUTEIbHOMN
0011e00pa30BaTeIbHON NMPOrpaMMbl M aHANM3a PE3yJLTATOB o0Opa3oBaTelibHO
AESTENBHOCTH B TEYEHHE BCEro y4eOHOIO NMPOLECcCa OCYIIECTBISETCS MOHUTOPHHT,
KOTOpbIH BKJIIOYA€T IEPBUYHYIO JIMATHOCTHKY, TEKyLUMi KOHTPOJIb M HTOTOBYIO
aTTecTaluIo.

Beoonvii konmpons (nepeuunas Ouaznocmuka) TpPOBOAMTCS B Hayase
y4€eOHOro npouecca Jiisi ONpeneieH!s ypOBHS MOATOTOBKH 00YYaIOIUXCS. ®opma
NpOBEJIEHUs — cobece0BaHue.

Texywuii KOHmMPpoOAb OCYLIECTBISAETCS B TNPOLECCE IIPOBEAEHHS KaXKIOIO
Y4€OHOr0 3aHSITHS M HaNpaBleH Ha 3aKpeIUieHHe TEeOPeTHYEeCKOro MaTepuaia 1o
H3y4aeMo# TeMe ¥ Ha GOPMHPOBAHHUE NPAKTUYECKUX yMeHHH. DOpMa pOBeAeHHUS —
MeJaroruyeckoe HablroeH1e, CaMooLieHKa 06y YalomuXcs.

Hmozosbie 3aHAmMuUA NpoBOJATCS B KOHLE 00y4eHHs B pOpME TecTa.

IIpy npoBeseHHn KOHTPOILHOIO ONPOCA KPUTEPUSIMH OLIEHKH SBIISIOTCS:

«OTJIHYHO» — OTBET MPaBWJIbHBIA 10 CymECTBY M OOOCHOBaH, IIpH
HEOOXOMMOCTH TNpPOMJUIIOCTPUPOBaH (HAKTOM (COBBITHEM, NpUMEPOM U T.1.),
CCBUIKOM Ha MCTOYHMK, JIONMYCKAETCS OJHAa HE 3HAYMTEJbHAS OroBOpKa
(HENpUHLUMNKATBHASA HETOYHOCTD);

«X0pOwO0» — OTBET NPAaBUJIbHBIHA 10 CyILIECTBY, NPUBEAEHBI IPUMEDBI, HO HE
COBCEM TOYHBIE, B OTBETE MCIIONB30BAHbI HEOOXONUMBIE MOSICHEHHS, HO HEKOTODBIE
U3 HUX OBLIM HE K MECTy, JOIyCKAIMCh OTHENbHbIE HE 3HAUMTEIbHBIE HETOUHOCTH
(0roBopkH), HapyILIANaCk JIOTHKA H3bACHEHHUS HENPUHLMITHATLHOTO Xapakrepa;

«YAOBJIETBOPDHTEJBHO» — OTBET IPUHLMIIMAIBLHO [PABUIbHBIA, HO He
NONHBIH, 060CHOBaHHs cllabble WiIM BOBCE OTCYTCTBYIOT, HMEJH MECTO HApyLIEHHS
JIOTMKH H3NI0XKEHHS, 00y 4arOLMACS 3aTPy IHAETCS HONOJIHUTE CBOM OTBET PUMEPOM,
OTBET COACPXKHT OJIHY NPUHLHUIIHAILHYIO HETOYHOCTh MIIM OLIMOKY U HE CONEPIKHUT
rpy6six ommuboK;

«HEY/I0BJICTBOPHTEJILHO» — €CIIM HE BBINOJHEHbl TPEOOBAHUS HA OLEHKY
YJIOBJIETBOPUTEJIBLHO.

IIpu npoBeneHMy TeCTHPOBAHUS KPUTEPHSIMM OLIEHKH SIBISIOTCH % BEPHBIX
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OTBETOB 06yl1a101.uerocn:

Oisiis HeynosyieTBop | Y 10BJI€TBOPHT Xopoumo P —
HTEJILHO eJILHO
Kpnz/epnu, meHee 59% 60% u 6omee | 70% u 6onee | 90% u Goiee
0

4.4. Yuebno-memoouueckoe u uH(hopmayuoHHoe obecneuenue npozpammsi.

HanpaBneHo Ha obecnedyeHue IIMPOKOro, MOCTOSHHOTO M YCTOWYMBOIrO
JOCTYyNa JUIs BCeX Y4aCTHMKOB 00pa30BaTesIbHOro npouecca K o000 uadopmanuu,
CBSI3aHHOW C peanu3zauued o001eoOpa3zoBaTesbHOW pa3BUBAIOLIEH IPOrpaMMbl,
IUIAHUPYEMBIMU pe3yJibTaTaMH, OpraHu3anueid oOpa3oBaTenbHOro Ipouecca u
YCIOBUSIMH €r0 OCYLIECTBIIEHHS, a TaKXXe CO3JaHME IICHMXOJIOrO-Tielarorn4eckux
YCIOBUHM Il NOJHOLEHHOIO pa3BUTHUS M BOCINUTAHHS JIMYHOCTH B paMKax ero
BO3PaCTHBIX YU UHJIMBUlyaJIbHBIX BO3MOXXHOCTEH.

Jlns ycrnemHoro npoBeNEHUs 3aHATUH OYeHb BaXXKHA IOATOTOBKAa K HHUM,
3aKJIIOYaroLascsl B IUJIAHUPOBAaHMM DPAabOTHI, MOATOTOBKE MaTepHalbHOHW 0aszbl M
CaMOIOArOTOBKE Ie/iarora.

B 3T0# cBSI3M npoJyMBbIBaeTCs BBOJIHAS, OCHOBHAs M 3aKJIIOYUTENbHAs 4acTH
3aHATHUH; MPOCMATPUBAETCs HEOOX0AUMast TUTepaTypa, OTMEYAIOTCS HOBBIE TEPMHUHbI
Y [IOHSTHS, BBIJIEISIETCS TEOPETUUECKUI MaTepHall, HaMe4aeTcs coaepxaHue 6ece bl
WJIM paccKasa, IOAr0TaBIMBAIOTCS HArsiiHble NOCOOMS, TOTOBUTCS HEOOXOAMMBIM
Marepyas Ui TNpaKkTH4eCKuX 3aHaTud. @dopma 3aHATHH — (QPOHTAIBHBIN-
OJHOBpeMEHHass pabora €O BceMH OOyyarOIIMMUCH M  HMHIUBUAYaJIbHO-
(pOHTaNbHbIH-YepelOBaHUE HHIAMBHAYATbHBIX W (POHTANbHBIX (OpM paboThl,
OINHUpasiCh IPU 3TOM HAa OCHOBHbIE IPUOPUTETHI N1E€AArOTHYECKON HESATEIbHOCTH.

Obyyatomumess 1a€rcsi nepedyeHb peKOMEHIyeMOM JurepaTypsl (y4eOHHUKH,
CNpaBOYHHMKH, [IPABHUIIA, U T.I1.) I CAMOCTOATEIBHOM paboThI 10 TEMaM MPOTrPaMMBI.

B mpouecce 3aHATHH IOCTOSHHO YyJEJS€TCSs BHUMaHUE KYJbType
NpO(ECCUOHANILHOM  JESATENbHOCTH MOpsiKa, BbIIENsAs TaKHMe KayecTBa Kak
aKKypaTHOCTh,  JMCUMIUIAHA, BHHUMaHu€ K MejloyaM, OTBETCTBEHHOCTb,
10OpOCOBECTHOE OTHOILIEHHE K TPY Y.

HanpasneHo Ha ofecrnedyeHue LIMPOKOro, MOCTOSIHHOTO M YCTOMYMBOIO
JOCTyIa AJIs BCEX Y4aCTHHUKOB 00pa30BaTesIbHOrO mpoiecca K Jr00i uHGopManuu,
CBA3aHHOM C peajiu3auued o0ueobpa3oBaTelbHOM pa3BUBAIOLIEH IPOrpaMMBbl,
IUIAHKPYEMBIMU  pe3yJIbTaTaMH, OpraHus3anueif obpa3oBaTenbHOro mnpouecca M
YCIIOBUSIMH €r0 OCYIIECTBIICHHUS

B npouecce meopemuueckozo n3y4yeHus MaTepuana:

1. I1Inpoko HCHOJNB3YIOTCS pa3lIMYHbIE CPEINCTBA HAMJISJHOCTH: y4eOHble
KMHHOQHWIbMBI U AMaduiIbMbl, crnaiabl U GoTorpaduu, MiaKaThl, MAKeThbl, CTEH/IbI,
TEXHUYECKHE, DJIEKTPOHHbIE TOCOOHUS.

2. M3yuyeHue TEOPETHYECKOTO MaTepuaslia IIOCTOSHHO COYeTaeTcs C
NPaKTUYECKUM TIPUMEHEHHEM TIOJIyY€HHBbIX 3HaHWH Ha TpeHaxépe, MakeTax,
nlaKarax.

B npouecce ocBoeHusi nporpaMmel, oOy4arouiuecsi MOCTOSHHO paboTaroT ¢
JMIAaKTUYECKUM MaTepHalloM.

Ilpakmuyeckue _ 3anamus  TPOBOASTCS  HEMNOCPEACTBEHHO  MOCIe
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TEOPETUYECKOI0 U3y4YEHUS] COOTBETCTBYIOLIEH TEMBI.

Ha  3aHsaTMsX  MCnONB3YIOTCS  pa3iuuHble  (GOpMBl  OpraHu3alLMH
o0pa3oBaTebHOro Mpolecca:

= ¢ponTanbHble (becena, nexuus, nposepoyHas pabora);

== rpynnosbie (0JUMIIMa/bl, HECTUBAIIM, COPEBHOBAHHS ).

Jins npenbsBieHuss y4eOHOW MHGOpPMaUUM HCNONB3YIOTCS CIEAYIOLIUE
METOBbI:

B HarJsAHbIE;

= CJIOBECHBIE;

= NpaKTHYECKHE.

s ctumMynupoBaHusi yueOHO-TI03HABATENIBHON IESTEIbHOCTH MTPUMEHSIOTCS
METO/IbI:

COpPEBHOBaHHSI;

IIOOLLPEHHUE.

Teopernyeckue 3aHATHS MO HM3YYEHHMIO JAHHOM IpPOrpaMMBbl CTPOSTCH
cleayroLuUmM obpas3om:

- 00OBsIBISETCS TEMa 3aHSTHH;

— pa3jialoTcs Marepuallbl Ui CaMOCTOSITENIbHOM paboThl M MOBTOPEHHMS
MaTepuasa WM yKa3blBaeTCs, Ile MOXKHO B3SITh 3TOT MaTepUa;

— TEOpEeTHYECKMH MaTepuasl oOydaeMbiM JaeT Imejaror; I[OMHMO
BepbaJIbHOrO, KJIaCCHYECKOro METO/A IperojaBaHusl UCIOJb3YIOTCS COBPEMEHHBIE
TEXHOJIOTMM (ayAMO- W BUJACOJIEKUWH, SKPAHHBIE BHJIEOJIEKLUH, Npe3eHTaLMH,
MHTEPHET, 3JIEKTPOHHbIE y4eOHUKH);

- NpOBEpKa IIOJYYEHHBIX 3HAHUH OCYILECTBISETCS IMPH MOMOIIX
TECTUPOBaHUS 00y4YaeMbIX.

~ o0y4daeMbIX.

Kaaposbie ycioBusi.

JUIs.  BBINOJNHEHWS  NPOrPaMMbl  NPMBIIEKAETCS  MPENOJABaTeNb  C
kBanvpuKauuei 6akanaBp U Bbllle, 3aKOHYMBLINK BbICIIee y4yeOHOE 3aBeIEHHE 110
HarnpaBJIEHUIO 00yueHus!, HE UMEIOLLUH CYJUMOCTH.

S.MATEPHAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
Jlns 3aHATHH HEOOX0 MM KaOMHET C ECTECTBEHHOM BEHTHIISILIUEH, C
OCBELLEHHEM M TEMIIEPATYPHBIM PEXUMOM, COOTBETCTBYIOIIUM CAaHUTAPHO -
IMTMEHUYECKUM HOpMaM.

TpeboBanus k ocHaleHUIO y4yebHOro npouecca:
* [IIK nnu HOyTOYK — 110 KOosMuecTBy 00y4aeMbix, HO He MeHee 10 wT.;
* KoHCTpyKTOp Ha miardgopme Tinker Bots -10 1.
* KOHCTpyKTOp Ha niatdopme Lego WeDo2.0 - 10 wir.;
* KOHCTPYKTOp Ha niatdopme Lego Mindstroms EV3 45560/45544, - 10 wr.;
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