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HHOACHUTEJIBHAA 3AIINCKA

PaGowass  mporpamma  JOMOJHUTEIBHOIO oOpa3zoBaHus «OCHOBBI
poboroTexnuku» Ha npumepe miatgopmbel LEGO MINDSTORMS Education EV3

BXOJIUT B 00pa3oBaTesibHyI0 0051acTh « TeXHOTOrus».

Ucnonb3zoBanue koHcTpykTopa LEGO EV3 no3Bonsier co3aaTe YHUKaIbHYIO
o0pa3oBaTeIbHYI0 Cpedy, KOTOpas CHOCOOCTBYET pPa3BUTHIO HHXKEHEPHOTO,
KOHCTPYKTOpPCKOTo MblluieHuss. B mpomecce pabdotet ¢ LEGO EV3 yuenukwu
npuoOpETAIOT ONBIT PEIICHUS KaK TUIOBBIX, TaK M HEMIA0JOHHBIX 3a7a4 IIo0
KOHCTPYUPOBAHHUIO, MPOrpaMMHUPOBaHUIO, cOOpy aaHHBIX. Kpome Toro, pabora B
KOMaHJIe¢ CrlocoOCTBYeT (POPMHUPOBAHUIO YMEHUS B3aUMOJCHCTBOBAThH C YUCHUKAMH,

Q)OpMan/IpOBaTI), AHAJIIM3UPOBATH, KPUTUYCCKU OLICHNUBATDL, OTCTANBATHL CBOU UICH.

LEGO EV3 olecneunBaer MpocToTy Npu cOOpKE HAYaIbHBIX MOJENEH ,4To
MO3BOJISIET YYCHUKAM IMOJYUYHUTh PE3yJbTaT B Mpejenax OJHOTO WX Taphl ypokoB. 1
IpU 3TOM BO3MOXXHOCTH B HM3MEHEHUU MOJEJICH M MPOrpaMM—OYCHb IIUPOKUE, U
TaKOM TMOJXOJ] MO3BOJISET YUYAIIUMCS YCIOXKHATh MOJIENb U MPOrpamMmy, MPOSBIIAThH
CaMOCTOSITEJILHOCTh B HW3yueHUU Tembl. [Iporpammuoe ob6ecneuenne LEGO
MINDSTORMS Education EV3 o6namaer oyeHb HIUPOKMMH BO3MOKHOCTSIMU, B
YaCTHOCTH, TO3BOJISIET BECTH pabOuyyr0 TeTpajgb M MPEJCTaBISATH CBOM IPOEKTHI
npsiMmo B cpene mporpammHoro obecmneuenuss LEGO EV3. Jlannas mnporpamma
COCTaBJICHA B COOTBETCTBUU CO CIEAYIOIUMHI HOPMATUBHBIMU JJOKYMEHTAMM:

Oenepanbubiii 3akoH oT 29 nmekabps 2012 1. Ne 273-03 «O06 obpazoBaHuu B
Poccuiickoit @enepannmn»;

®enepanbhbiii 3akoH oT 31 utong 2020 r. Ne 304-D3 «O BHeCeHMHU U3MEHEHUMN
B ®enepanbHbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparumy mo Bompocam
BOCITUTAHUS 00YyUaIOIIUXCSI,;

®enepanbhblii 3akoH Poccutickoit @enepanuu ot 24 uronst 1998 r. Ne 124-03
«O0 OCHOBHBIX TapaHTHUsX MpaB pedeHka B Poccuiickoit @enepanuny;

Oenepanbublii 3ak0H OT 13 wmronsg 2020 r. Ne 189-@3 «O rocynapcTBEHHOM
(MyHUIIUTIATTEHOM ) COLMAIBHOM 3aKasze Ha  OKa3aHue

rOCY/IapCTBEHHBIX (MYHUIIUIIATLHBIX) YCIYT B COLUAIBLHOU cepey;

VYka3 [lpesunenta Poccuiickoit @enepanuu ot 9 HosiOpst 2022 1. Ne 809 «O6
yTBepxkaeHndn OCHOB TOCYIapCTBEHHON IOJUTUKHU IO COXPAHEHUIO U YKPEIJICHUIO
TPaAUIIMOHHBIX POCCUNUCKUX TYXOBHO-HPABCTBEHHBIX LIEHHOCTEI;

Vka3 [pesunenta Poccuiickoii @enepanuu ot 24 nexkadpst 2014 r. Ne 808 «O06
yTBepkaeHNA OCHOB rOCYJapCTBEHHOU KYJIb

Vka3 IIpesuaenrta Poccuiickont @enepanuu ot 9 urons 2021 r. Ne 400

«O Ctpareruun HarmoHalibHOM O0e3omacHocTr Poccutickoit deneparuny;

Konnenmust pa3Butusi I0MOTHUTENBHOTO oOpazoBanus aerer mo 2030 roxa,
yTBepkaAeHHas pacniopsbkenueM [IpasurtenscrBa Poccuiickoit @enepanuu ot 31 mapra

2022 1. Ne 678-p (B penaxuuu ot 15 mas 2023 1.);



Crparerus pas3Butusa BocnuTaHus B Poccuiickoi denepanyuu Ha NEPUOIT 10
2025 ropa, yrBepxaeHHas Pacnopsixennem IlpaButenbctBa Poccuiickoin denepanun
oT 29 mas 2015 r. Ne 996-p;

Crpareruss Hay4HO-TEXHOJIOTMYECKOro pas3Butus Poccuiickor Penepanuu,
yrBepkaEHHas Yka3zom llpesunenta Poccuiickoit denepanuu ot 1 nexadbps 2016 r.

Ne 642;

Konuenmust pa3BuTHs TBOpUYECKUX (KPEATHUBHBIX) MHIAYCTPUM M MEXaHU3MOB
OCYIIECTBJICHUSI HMX TOCYJAapCTBEHHON TMOJJIEPKKA B KPYINHBIX W KPYHMHEHIIHUX
ropoackux arnomepamuax a0 2030 roma, yTBEpKAECHHAs  PaCIOPSKEHUEM
[IpaButenscTBa Poccuiickoit @enepannu ot 20 centsiops 2021 r. Ne 2613 -p;

KoHuenuus pa3sButHs OETCKO-IOHOLIECKOro criopta B Pocculickoit @enepanun
no 2030 roma, yrBepxkAeHHas pacnopsbkeHueMm [IpaButenbcTBa  Poccuiickoit
®deneparuu ot 28 aexadps 2021 r. Ne 3894-p (B penakuuu ot 20 mapra 2023 r.);

[lacmopt  HamuoHanbHOro  mpoekta  «OOpa3oBaHuE»,  YTBEP)KICHHBIN
npesuauyMoM Coseta npu [Ipesunente Pocculickoit @enepannu 1o CTpaTrernyeckoMy
Pa3BUTHIO M HAIIMOHAJIBHBIM MpoeKTaM (MpoTokoia oT 24 nexadps 2018 r. Ne 16);

[Ipukaz MunuctepcTBa mnpocseuieHuss Poccuiickoit denepaunu ot 27 urons
2022 1. No 629 «O06 yrBepxknaenuu Ilopsnka opraHu3aliud W OCYLIECTBICHUS
o0pa3oBaTeIbHOM  JEATEIBHOCTH IO  JOTMOJHUTENbHBIM  00I11€00pa30BaTeIbHBIM
IporpaMmmMam»;

[Tpuka3z MunuctepctBa npocsenieHus: Poccuiickori denepannu ot 3 ceHTIAOPS
2019 1. Ne 467 «O6 ytBepxkacHuun LlenmeBoil Mosien pa3BUTHSI PETHOHAIBHBIX CUCTEM
JOTIOJTHUTENIBHOTO 00pa3oBaHus aerei» (B peaakmuu ot 21 anpens 2023 r.);

[Ipukaz MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 23
aBrycta 2017 r. Ne 816 «O0 yrtBepxnenuu I[lopsiika NMpUMEHEHHUS OpraHU3AIUSIMH,
OCYIICCTBIISIIOIIIUMU ~ 00pa30BaTENbHYIO JEATEIBHOCTh, JJIEKTPOHHOTO OO0Yy4YeHUS,
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUN TMPHU pean3alii 00pa30BaTeIbHBIX
IporpaMm»;

[Iprka3 MuHucTepCcTBa Tpyaa U counanbHOM 3amuThl Poccuiickoit @enepanun
ot 22 centsiops 2021 r. Ne 6520 «OO0 yTBepk)AeHUH MPOPECCUOHATBHOIO CTaHAapTa
«Ilemaror HOMOTHUTEILHOTO OOpPa30BaHMS JETEH U B3POCIIBIX);

[Iprkaz MuHHCTEpCTBA TPpyla U COUUATBHOM 3amuThl Poccuiickoit denepanyn
ot 24 nexabps 2020 r. Ne 9521 «O06 yTBepxkaeHHH MPodecCHOHAIBHOTO CTaHIapTa
«Tpenep-nipenogaBarteinby;

[Ipukaz MunucrepctBa npocsemenuss Poccuiickoit @enepanuu ot 13 mapra
2019 1. Ne 114 «O06 yTBepKJI€HUH MOKa3aTeslel, XapaKTepU3yIoluX 00IIMe KpUTEPUU
OLICHKM KauecTBa YCJIOBHM OCYLIECTBIECHHMS 0Opa30BaTEIbHOM  JIESITEIIBHOCTH
OpraHU3alUAMH, OCYIIECTBISIONIMMH 0Opa30BaTENbHYIO ACSITEIBHOCTh IO OCHOBHBIM
o0mreoOpazoBaTeIbHBIM — MIPpOTpaMMaM, O0pa30BaTENbHBIM MPOTPAaMMaM  CPETHETO
npo¢ecCuoHaIbHOrO 00pa30BaHMs, OCHOBHBIM MporpaMmaM MpoQecCHOHAIBHOTO
oOydeHwsl, TOTMOIHUTEIHHBIM 00II€00Pa30BATEIBHBIM MTPOTPAMMAaM»;

[Ipukaz MunuctepctBa 00pa3zoBaHusi U Hayku Poccuiickoit ®enepauuu u
MunucrepcrBa npocsemenuss Poccuiickoit @enepanuun ot S5 aBrycrta 2020 r. Neo
882/391 «OO6 opraHuzanyu W OCYIICCTBICHUM OOpPa30BaTEIbHOM MESITEILHOCTH IO
ceTeBoi (popMe peanuzaiuu 00pa3oBaTEIbHBIX IPOrPAMM;

[Ipuka3z Munnpocsemenusa Poccum m Munskonompassutuss Poccum ot 19
nekadbps 2019 r. Ne 702/811 «O06 yrBepkaeHun o0IMMX TpeOOBaHUN K OpraHU3aIUU U
MPOBEICHUIO B MPUPOJHOM CpEAE CIEAYIOIIUMX MEPONPUSATHN C YyYaCTHEM JETel,



ABJIAIOIIMXCA YJEHAMU OPraHU30BaHHOW TIpyNNbl HECOBEPIIEHHOJETHUX TYpPUCTOB:
MPOXOKJEHUE TYPUCTCKUX MApIIPYTOB, APYTHMX MapLIPyTOB MEPEIBUKEHUS, TOXOI0B,
AKCNEIUUUNA, CJIETOB M HHBIX AHAJOTMYHBIX MEpPONPUATHM, a TaKKe YKa3aHHBIX
MEpONpPUATUHA €  y4yacTUEM  OpPraHM30BaHHBIX TIPyNH  JETE€Hd, MPOBOJUMBIX
OpraHu3alusMH,  OCYLIECTBISIOIIMMH  O0pa3oBaTelIbHYl0  JEATENbHOCTb, U
OpraHu3alusMH OTIbIXa JIeTed U HMX O3J0POBJEHHUSA, U K MOPSAKY YyBEIOMIECHUS
YIOJTHOMOYEHHBIX OPraHOB roCyJapCTBEHHOM BIACTU O MECTE, CPOKAX U JJIUTEILHOCTH
MPOBEJICHUS TAKUX MEPOTIPUITUIN.

[Tucemo Munnpocsemenuss Poccun ot 1 umionsa 2023 r. Ne AB-2324/05 «O
BHeApeHun EauHoil  Mozenu  nmpodeccHOHaNbHOM — OpueHTaluu»  (BMecTe ¢
«MeToanvecKUMU  PEeKOMEHJALMSIMU MO0  peald3alud  NpoPOPUEHTALIMOHHOTO
MUHUMyMa Uil oOpa3oBarenbHbIX  opraHuzauuid  Poccuiickoit ~ ®Denepauuu,
peanu3yromux 00pa3oBaTesbHbIe MPOrpPaMMbl OCHOBHOI'O OOILETO W CPEIHEro o0IIero
oOpazoBanus», «THCTpyKIMEH MO MOATOTOBKE K peanu3aluu npodopUeHTAHOHHOTO
MUHHUMYyMa B 00pa3oBaTeIbHBIX OpraHu3anusax cyobekra Poccuiickoit denepannn»);

[IpoToKOA 3a0YHOTO TOJOCOBAaHUSA OKCIEPTHOrO coBeta MuHUCTEpCTBA
npocsemenus: Poccuiickoit depepannu 1mo BOMPOcaM JOMOJIHUTEIBHOTO 00pa30BaHUS
JieTel U B3POCIBIX, BOCIIUTAHUS U JeTCKOTo oTAbixa Ne Ab-35/06mp ot 28 utons 2023
roja;

[Ipuka3 MunucrepctBa mpocBemieHuss P® ot 9.11.2018r. Nel96 «OO06
yrBepxaeHun  llopsinka  opraHuzanuu M OCYIIECTBICHHS — 0Opa30oBaTEsIbHOM
JESITEIbHOCTH TI0 JIOTIOJIHUTENIBHBIM 00I11€00pa30BaTeIbHBIM IIpOrpaMmam»

eas nporpamMMmbi:

Nzyuyenune mnporpammbl «PoOoTOTexHMKa» Ha YpPOBHE OCHOBHOTO  OOIIETO
oOpa3oBaHus HAIPaBJICHO HAa JOCTHKEHHE CIEAYIOIIEeH IEeIu: pa3BUTHUE HHTEpeca

ITKOJIBHUKOB K TCXHUKC U TCXHUYCCKOMY TBOPYCCTBY.

3anaum:
1. Tlo3HAKOMUTH C MMPAKTUYECKUM OCBOECHUEM TEXHOJOTUN MPOCKTUPOBAHMS,
MOJICTTUPOBAHMSI 1 M3TOTOBJICHUS MPOCTEHIITUX TEXHUIECKUX MOJIEICH.
2. Pa3BuBaTh TBOPYECKUE CIOCOOHOCTH ¥ JIOTHUECKOE MBIILICHHUE.
3. BbIABUTH U pa3BUTH IPUPOIHBIC 33IaTKH M CTIOCOOHOCTH JETEH, TOMOTAOIIIHE

AO0CTHYb YCIICXad B TCXHUYCCKOM TBOPYCCTBC.



Y4yeOHble MaTepHAJIbI:

1.KypcnporpammupoBanusipo6otraEV3 B cpene Lego Mindstorms EV3/ JLIO.
Ogcsnunkas,Jl.H.Oscssaunkuit, A. JI.OBcstHULIKUEN. 2-eU3 1., [iepepad. u oo —
M.: U3narensctBO «Ilepo», 2016. — 300 c.

2. Komocos/l.I'.Ilepsrritimarespobororexuuky.[IpakrukymmisnS-6xiaaccoB\l. I

Komnocos. — M.: BUHOM. JlabopaTtopus 3Hanui, 2012 — 292 c.
Ha6op xonctpykropoB LEGO MINDSTORMS EducationEV3
[Iporpammuoe obecneuenune LEGO

Martepuainsl caiira http://www.prorobot.ru/lego.php

o 0~ w

Cpencta peanuzainuu MKT MarepuanoB Ha ypoke (KOMIBIOTED, MPOEKTOP,

JKpaH)

OO0uas xapakTepucTHKa IPOrpaMMBblL.

OpHoli U3 BaXXHBIX Mpo0JieM B Poccuu sBISIFOTCS €€ HerocTaTouyHas 00eCedYeHHOCTh
WH)KCHCPHBIMU KaJipaMd W HH3KHH CTaTyC WHXCHEpHOro oOpa3oBanus. Ceituac
HEOOXOJMMO BECTH ToOmyJspu3anuio mnpodeccud HHXeHepa. VHTEHCHBHOE
UCIIOJIb30BaHUE POOOTOB B OBITY, Ha MPOM3BOJCTBE M mMoJie 005 TpedyeT, 4TOOBI
MOJIb30BaTeNd  00JaJaii COBPEMCHHBIMH 3HAHMSIMH B O0JIACTH  yIpaBIICHUS
poOoTamMu, dYTO TMO3BOJUT pa3BUBATh HOBBIE, YMHBIC, Oe30MacHble U 0OoJjee
IPOJBUHYTHIC ABTOMATU3MPOBAaHHBIC CHCTeMbl. HeoOX0IMMO NIpPHBUBATH WHTEPEC

YUalminuXxcs K obOnactH p06OTOT€XHI/IKI/I N aBTOMAaTH3UPOBAHHBIX CUCTCM.

Takke nanHas nmporpaMma JacT BO3MOKHOCTb IIKOJIbHUKAM 3aKpPENUTh U IPUMEHUTD
Ha TPAKTUKE IOJIyYEHHbIE 3HAHUS 1O TAKUM JUCLUUIUIMHAM ,KaK MaTeMaTHKa,
¢usuka, nHPopMaTuka, TeXHOJOrusA. Ha 3aHATUAX MO TEXHUYECKOMY TBOPUYECTBY
ydaniuecss COMPUKAcaloTCs CO CMEXHBIMU 00pa30BaTEIbHBIMH O0JACTAMH. 3a CUET
WCIOJIb30BAHUSL 3amaca TEXHUYECKUMX TMOHATHM W CHEUHAIBHBIX TEPMHHOB
pPaCHIMPSAIOTCS KOMMYHUKATHUBHBIE (YHKIMH $3bIKa, YTIYOJISIOTCS BO3MOKHOCTU

JIMHITBUCTHYCCKOI'O pa3BUTHA 06y‘{aIOHICFOCH.

[Ipr 03HAKOMJIEHMH C TpPaBUJIAMH BBINOJHEHHUS TEXHUYECKUX M 3KOHOMHYECKHX
pacueToB NpU NPOECKTUPOBAHUM YCTPOWCTB M MPAKTUUECKOM  HMCIIOJIB30BaHUMU TEX
WM UHBIX TEXHUYECKHX PEIICHUM IIKOJIbHUKU 3HAKOMATCS C OCOOEHHOCTSMHU
MPAaKTUYECKOTO TMpUMEHEeHUs1 MaremaTuku. OcBauBasi MPUEMBbl MPOCKTUPOBAHUS U
KOHCTPYUPOBaHUS, pe0aTa MPUOOPETAIOT OMBIT CO3AaHUSI PEATbHBIX U BUPTYaTbHBIX

ACMOHCTPAaIMOHHBIX MOI[CJ'IGI‘/'I.


http://www.prorobot.ru/lego.php

[logBenenue wuTOroB paboOThl MPOXOAUT B (¢GopMe OOLIECTBEHHOM Mpe3eHTAlUU

(BpICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(EepeHIus U T.1.).

JUis  peanu3auuy MpOrpamMMbl  HCHOJIB3YIOTCA 00pa30BaTENIbHbIE KOHCTPYKTOPBI
¢upmbl  Lego, koHctpyktop LEGO MINDSTORMS Education EV3. On
MpeacTaBisAeT coO0M HAOOp KOHCTPYKTUBHBIX JI€Tajleil, IMO3BOJSIOLIUX CcOOpaTh
MHOTOYMCIICHHbIE BapUaHThl MEXAaHM3MOB, Ha0Op JaTYMKOB, JBUTATEed U
MHUKpOKoMnbroTep EV3, KOTOpPBIN yIpaBiseT BCEl MOCTPOEHHOM KOHCTpyKuuein. C
koHcTpykTopoM LEGO MINDSTORMS Education EV3 wuner Heobxoaumoe

MIPOrpaMMHOE 0OeCIIeUeHHE.

Pacnpenesienne 4acoB Ha y4eOHbIH Ioj:

KomxnuecTBo yacos — 68

KonnuectBo yueOHbIX HEaenb - 34
KonnuecTBO 4acoB B HEIEIIO - 2
[T1aHOBBIX KOHTPOJIBHBIX YPOKOB 2,

Htoro B TemMaTHyeCcKOM HJ'IaHI/IPOBaHI/II/I'GS

I[Inanupyemblii pe3yJibTaThl ONMPAIOTCH HA BeayllHe IejieBble YCTAHOBKH,
OTpakalollMe OCHOBHOW BKJIAJ H3y4aeMoll NporpaMMbl B pa3BUTHE JMYHOCTH
y4auuxcs, UX Croco0OHOCTeH ¢ MCHoJIb30BaHMeM 000pynoBaHusi neHTpa «Touka
pocTay.

CTuMynupoBaTh MOTHBALMIO YYAIIMXCS K TOJYYCHHIO 3HAHUW, TIOMOTaTh
(dbopMHUPOBATH TBOPUYECKYIO TUYHOCT.

CnocoOcTBOBaTh  Pa3BUTHIO HMHTEpeca K  TEXHHKE, KOHCTPYHUPOBAHMIO,
IPOrPaMMHUPOBAHUIO,  BBICOKMM  TEXHOJIOTHSIM,  (OPMUPOBATh  HABBIKU
KOJUIEKTUBHOTO Tpy/a.

CdopmupoBaTh HABBIKM KOHCTPYUPOBAHUS U IPOTPAMMHUPOBAHUS POOOTOB.
CdopmupoBaTh  MOTHBAIIMIO K  OCO3HAHHOMY  BBIOOPY  HMH)KEHEPHOMH

HAIIPABJICHHOCTH OOYYCHHSI B TabHEUIIIEM.
OCHOBHOE COIEP/KAHUE

1. BBenenue B po6oTOTEXHUKY(41)

Po6otel. Bunmbt po6oroB. 3HaueHme poOOTOB B JKM3HU uejoBeka. OCHOBHBIC
HarpaBJieHUs] TpUMeHeHUs1 poO0TOB. MIckyccTBeHHBIN nHTeeKT. [IpaBuna paboTel ¢
KoHCcTpykTOopoM LEGO

VYupasnenue podoramu. Metoasl odmenus ¢ pooorom. CoctaB koHcTpykTopa LEGO
MINDSTORMS EV3.BusyanbHble s3bIKH HporpamMmmupoBaHus. X OCHOBHOE
Ha3HaueHue u  Bo3MokHOocTU. Komannael  ympaBneHuss poOoramu. Cpena

MPOrpaMMUPOBAHUSL MOJTYJIsI, OCHOBHBIE OJIOKHU.



2. 3nakomcTBO ¢ podoramu LEGOMINDSTOR MS EV3 EDU.(84)

[IpaBuiia TexHuku 0€30MaCHOCTH MPU padoTe ¢ podoTamMu-KOHCTpyKTOpamu.llpaBuia
oOpamienust ¢ pobotamu. OCHOBHbIE MEXaHMYECKHE JIeTalu KOHCTpykTopa. Mx
Ha3BaHUE U Ha3HAUYCHHUE.

Monayns EV3. O030p, 3KpaH, KHONKH YIIPaBJICHUS] MOJIYJIEM, HHAUKATOP COCTOSHUS,
nopThl. Y craHoBKabaTapei,crnocoObKoOHOMUMHEprun. BkimouennemonynsaEV3.
3anuce mporpaMMbl M 3amycKk €€ Ha BblnojgHeHue. CepBomoropsl EV3, cpaBHeHue
MOTOPOB. MOIITHOCTh U TOYHOCTh MOTOpa. MexaHuka MEXaHU3MOB U MalluH. Buabl
COCIMHEHUH U MEPEeIady U UX CBOMCTBA.

Co6opka pobotoB. COopka Mozaenu podoTa no nHCTpykiuu. [lporpaMmmupoBanue
JIBUKEHUS BIIEpE]] MO NpsIMOW TpaeKTopuu. PacueT uncia o60poToB Koieca aJis

MPOXOKIACHUA 3aTAHHOTO PACCTOAHUS.

3. Jatyuku LEGO MINDSTORMS EV3 EDU u ux napameTtpsbl.
(8u)datumku.JaTunk kacauus.YcrporicTtBo aaruunka.llpakrukym.Perenresanauna
JIBUKECHHUE C UCIIOJIb30BAHUEM JIaTUYMKA KaCaHUS.

JlaTynk 1BeTa, pPEXHMBI PpabOThl Jaartuvka. PelmeHue 3amad Ha JBUWIKEHUE C
UCIIOJIb30BAHUEM JIaTUMKA LBETA.

YpTpa3BykoBoU nartuvK. PemeHre 3a1ad Ha IBMYKEHUE C UCTIOJIB30BAHUEM JaTYMKA
PacCTOSHUSL.

['upockonuueckuit natuuk. MHGpakpacHblil 1aTYUK, PEKUM NPUOTIKEHUS, PEXKUM
MasiKa.

[TopkiroueHne JaTYNKOB U MOTOPOB.

HNurtepdeiicmonynaEV 3. Tlpunoxenusamonyns. [ IpeacraBnenuenopra. Y ipaBieHue
MOTOPOM.

ITposepounaspadboraNelmoreme «3HakomcTBO ¢ podotamu LEGO MINDSTORMS».

4. OCHOBBI IPOrPAMMHMPOBAHNSA U KOMIIbIOTePHOH Joruku(104)

Cpena mporpammupoBanus monyis. Co3gaHue mporpaMMbl. YjaneHue OJOKOB.
Beinosnnenue nporpaMmmsel. CoxpaHeHUE U OTKPBITUE TTPOTPAMMBI.

Cdetunk kacanuil. BeTBienue mo matarkam. MeTojbl MPUHATHS PEIICHUH pOoOOTOM.
Mopenu oBeAeHUS TIPU Pa3HOOOPA3HBIX CUTYAIUSX.

ITporpammuoe obecnieuenne EV3. Cpena LABVIEW. OcHoBHoe okHO. CBOMCTBA U
CTpYKTypa TmpoekTa. Pelienwe 3amay Ha [ABWXKEHUE BJIOJb CTOPOH KBajparta.

Hcnonp3oBanue IMHUKJIOB ITPpH PCIICHUHU 3aaa4 Ha ABHUXKCHUC.



[IporpamMmmubie OJIOKM M TaTUTpbl mOporpammupoBanus. CTpaHuila anmapaTHBIX
cpenctB. Penakrop koHTeHTa. IHCTpyMEHTHI. YcTpaHneHue Hemonanok. [lepesamyck
MOZYJIS.

Pemienue 3amady Ha IOBMXKEHHME IO KpuBOM. HesaBucuMoe yIpaBieHHE MOTOPAMMU.
[ToBopoT Ha 3amaHHOE YUCIIO TpadycoB. Pacyer yria noBopora.

Hcnonp30BaHne HMKHETO JAAaTYMKA OCBEIIEHHOCTH. PelleHue 3aady Ha JBUXKEHUE C
OCTaHOBKOM Ha 4YEepHOM JMHUU. PemeHwe 3amay Ha JOBWKEHHUE BJOJIb JIMHUMU.
KanubpoBka gaTurika OCBEIIEHHOCTH.

IIporpammupoBanue Monayie. Peuienue 3amadyH Ha IPOXOXKICHUE II0 IIOJIO U3

KIJICTOK. COpeBHOBaHI/IC pO6OTOB Ha TCCTOBOM IIOJIC.

5. [IpakTkyMm mo c6opKe po60TU3MPOBAHHBIX cucTeM(34 1)

N3mepenne ocBemeHHocTH. OmpeneneHre UBETOB. Pacrno3HaBaHWE LIBETOB.
Hcnonb3oBanue KoHCTpyKTOpa Lego B kauecTBe M(poBoil 1abopaTtopuu.
N3mepenue paccTossHuil 10 00bekTOB. CKaHMPOBAHNUE MECTHOCTH.

Cuna. Ilnedo cunbl. [logbemusiii kpaH. CueTurik 000poTOB. CKOpPOCTH BpalleHUs
cepBoMOTOpa. MourHoCTh.  YTpaBieHHe poOOTOM C  TOMOIIBIO  BHEUIHUX
BO3NIecTBUM. Peakiius poboTa Ha 3BYK, IIBET, KacaHue. Tanmep.

JIBUKeHne Mo 3aMKHYTOM TpaeKkTopuu. PelieHune 3agady Ha KPUBOJIMHEWHOE
neumxenue. KoHcTpyupoBanue Mojenet poOOTOB il pemieHust 3aaad  C
UCITOJIb30BAHUEM HECKOJIBKUX Pa3HbIX BUAOB JAaTYMKOB. Penienue 3a1a4 Ha BBIXOJ U3
nabupunta. OrpaHMYeHHOE JIBH)KCHHE.

[IpoBepounaspadoTaNe2 o Teme «Buabl ABUKEHUN POOOTOB

6. TBopueckHe NMPoeKTHBIE pa0oTHI U cOpeBHOBaHMsI(44)

IIpaBuna copeBHoBaHui. PabGoTa Haxg mnpoektamu «JI[BuKeHHWe T110 3aJlaHHOM
TpaekTopun», «Kerenspunr». CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE.
KonctpyupoBanue coocTBeHHON Moaenu podoTa. [IporpammupoBanmne U UCIIBITAaHHUE
coOcTtBeHHON Monenu poboTta. [logBeaenue utoroB padbotsl ydammuxcs. [lonaroroBka
JIOKJIaJIOB, TPE3CHTAIHM, CTEHJOBBIX MAaTEpPHANOB /I WUTOTOBOW KOH(EPECHIIHUH.

3aBepiieHne co3aHusl MoJieNield poOOTOB JJIsl UTOTOBOM BBICTABKH.

O06miass  TPOJOKUTENIBHOCTh  MPOTPaMMBbl  COCTaBlIieT 68 4acoB, KOTOpbIE

pacmnpeneneHbl CIeaYIIMUM 00pa3oMm:



Y4eOHO-TeMaTHYECKOE INIAHUPOBAHHUC

Ne HaumeHnoBanue pa3ieioB H TeM Bcero Buabl konTpois
4acoB
1 |BBenenue B poOOTOTEXHUKY 4
2 |3nakomcTBO ¢ poboramu LEGO 8
MINDSTORMS EV3 EDU.
3 |Harunku LEGO u ux mapamerpsbl. 8 [IpoBepounas padorta
4 |OCHOBBI IPOTPAMMHUPOBAHUS U 10 [IpoBepounas padora
KommnprotepHo# 10ruKu
5 [IIpakTtukym mo cOopke 34 [IpakTuyeckas pabdora
Po60TH3HpOBaHHBIX CUCTEM
6 |TBopueckue NpoeKkTHbIE PaOOTHI U 4 CopeBHOBaHUS
COpPEBHOBaHUS Mojiesnei poOoToB.
IIpe3enTanus
['pynmnoBbIX NPOEKTOB
BCET'O 68

DOopMbIKOHTPOJIA

1. TIpoBepounsie pabOTHI
2. IlpakTuyeckue 3aHATHS

3. TBopueckue MPOEKTHI

[Ipu opranuzanuu MPaKTUYECKUX 3aHATUM U TBOPUECKHUX IMPOEKTOB (HOPMHUPYIOTCS
Majble TPYMIbl, COCTOsIIME U3 2-3 ywammuxcs. g KakaoWl TpymIibl BbIIEIAETCS

OTJIeTIbHOE paboyuee MECTO, COCTOSIIEE U3 KOMIIbIOTEpa M KOHCTPYKTOPA.

[Ipeobmanmaromeit  ¢opmMoil  TeKymero  KOHTPOJII  BBICTyHaeT  IpoBepKa

paboTOCIIOCOOHOCTH pOOOTa:

o BpIICHEeHHE TeXHHUYECKOHN 3a/1a4H,

o OmnpexaeneHue MyTel penieHUs TEXHUUYECKOM 3a/1auun

KonTtpons ocymiectBisieTcss B (opmMe TBOPUYECKHX MPOEKTOB, CAMOCTOSTEIHHOU

pa3paboTKu padoT.

Metoabl 00yueHust

1. Tlo3HaBaTenbHbIN (BOCIIPUATHE, OCMBICICHHUE U 3alIOMUHAHUE YYaIIUMUCS
HOBOT'O MaTepualia ¢ MPUBJICUCHUEM HAOIIOJICHUS TOTOBBIX IPUMEPOB,
MO/JICJIMPOBAHUS, N3YUEHHUS WIUTIOCTPALIMNA, BOCIPUATHS, aHAIIN3A U

000011IeHNs MaTEePUATIOB);

2. Meton poeKTOB (MPU YCBOCHUH TBOPYECKOM MPUMEHEHUH HABBIKOB U

yYMEHUI B mpoliecce pa3paboTKu COOCTBEHHBIX MOJIEEH )



KonTtponbHblilt MeToA (MpH BBISIBICHUU KAYECTBA YCBOCHHS 3HAHUM, HAaBBIKOB

Y YMEHHMM M UX KOPPEKIUS B MIPOLIECCE BHIMOTHEHUS IPAKTUUYECKUX 3adaHMil)

['pynnoBas paGoTa(MCOAB3yETCS IPU COBMECTHOM COOPKE MOJIENEH, a TAKXKe

pu pa3pabOTKe MPOEKTOB)

@®opMbI OPraHu3aluu Y4eOHbIX 3aHATH I

YPOK-KOHCYJIbTAIlUS;

IPaKTUKYM;

YPOK-TIPOEKT;

YPOK MPOBEPKHU U KOPPEKLIMHU 3HAHUI U YMEHUM.
BBICTaBKaQ;

COPCBHOBAHMHC,

Pa3paboTka Ka)kq0ro npoekTa peanusyercs B ((opMe BBIMOTHEHUS] KOHCTPYHUPOBAHUS

U TIPOrpaMMHPOBAHUS MOJIEH poOOTa AJIA PELICHUS TPEIOKEHHON 3a/1auu

IIpuMepHBIe TEMBI IPOEKTOB:

CrnpoeKkTupyiTe 1 MoCTPONUTE aBTOHOMHOT'O PO0OTa, KOTOPHIN JBUXKETCS TIO
PaBUIILHOMY MHOTOYTOJIBHUKY U U3MEPSIET PACCTOSIHUE U CKOPOCTh
CrpoexTupyiiTe ¥ MOCTPONTE aBTOHOMHOIO po00Ta, KOTOPHIA MOXET
NepeIBUTATHCS:

e Ha paccrosauelm

® WCIOJB3Ys XOTS OBl OJUH MOTOP

® HCHOJIB3Ys AJI MEPEABUKEHUS KoJieca

® 2 TaKkKe MOXKET 0ToOpakaTh Ha PKpaHe MPONIECHHOE UM PACCTOSHHE
CropoekTupyiiTe W MOCTPOWTE aBTOHOMHOI'O pPo0OTa, KOTOPBIM MOXKET
IepeMenaTbCs u:

e BEIYNCIATH CPEIHIO0 CKOPOCTH

e A Takke MOXeT 0ToOpa)kaTh Ha YKPaHE CBOIO CPEIIHIOI CKOPOCTh
CropoekTupyiiTe | TMOCTPOWTE aBTOHOMHOIO pPo0OOTa, KOTOPBIM MOXKET
NIEPEBUTATHCS:

e Ha paccrosaue ne menee 30cm

e lcmonb3ys XOTs ObI OJUH MOTOD

e He ncnonb3ys Wi nepeaBUKEHUS KOJeca
Cnpoektupyiite, TOCTPONUTE U 3amporpaMMHUpyHdTe poOOTa, KOTOPBIM MOMKET
JIBUTAThCS BBEPX MO KAK MOKHO 00Jiee KPyTOMY YKIIOHY.
Cnpoektupyiite, IOCTPOUTE U 3alporpaMMHUpPyHTE poOOTa, KOTOPHIM MOXKET
MepeIBUraThCsi MO  TPAGKTOpUM, KOTOpas  o0pa3yeT  MOBTOPSIEMYIO

TEOMETPUYECKYI0 PUTYpy (HAIpUMEpP: TPEYTOIbHUK WIH KBAJIpaT).



7. CrpoexTupyiTe U MOCTpouTe 0ojiee YMHOTO po0OOTa, KOTOPBIM pearupyer Ha
OKPYXAIOLYI0 OOCTaHOBKY. 3amporpaMMHUpPYHTE €ro Juisi HCIOIb30BaHUs

JaTUUKOB IBCTA, KaCaHWdA, M YJIbTPA3BYKOBOI'O HddT4YWKa IS BOCIIPHATHA

Pa3JINYHBIX TaHHBIX.
8. CopoektupyiiTe, MOCTPOMTE M  3alporpaMMHUpPyHTe pPOOOTU3UPOBAHHOE
CyLIECTBO, KOTOPOE MOXET BOCHPUHUMATH OKPYKAIOIIYI0 Cpeay u
pearupoBath CJIeIyOIIHUM 00pa3oM:
e lI3n1aBaTh 3BYK;
e Unu orobpaxaTs uro-nmubOo Ha 3xpaHe moayisa EV3.
9. Chopoektupyiite, TOCTpONTE U 3amporpaMMUpPYHTE POOOTU3MPOBAHHOE
CYILECTBO, KOTOPOE MOKET:
e YyBCTBOBAaTh OKPYKAIOIIYI0 OOCTaHOBKY;
e PearnpoBaTh IBUKEHUEM.
10. Cnpoextupyiite, TOCTpOWTE U 3amporpaMMupyiTe poOOTH3UPOBAHHOE
CYILECTBO, KOTOPOE MOXKET:
e BocnpuHumaTh yClIOBUS CBETa M TEMHOTHI B OKpYXaroleil 00CTaHOBKE;

® PeaTI/IpOBaTB Ha KAKJ0C YCIIOBUC PA3JIMIHBIM ITIOBECACHHCM

IIpe3eHTanusi rpynnoBoro NpoexkTa

[Ipotiecc BBIMOHEHHUS UTOTOBOM pabOTHI 3aBEPIIAETCS MPOLIETYPON MTPE3eHTALUN

NN CTBYIOINIETO PoOoTa.

[IpeseHTarus conpoBOXAACTCS TEMOHCTPALMEH ACHCTBYIOMIEH MoIesId poOoTa 1
peACcTaBIseT co00M ycTHOE coolmmenue (Ha 5-7 MuH.), BKIIOUYaroIiee B ceds
CIEAYIONIYIO HH(DOPMAIIHIO:

- Tema 1 060CHOBaHUE aKTYaIbHOCTHU MPOEKTA;

- Llenp m 3a7a4M MPOEKTUPOBAHUS,

- DTanel U KpaTKasi XapaKTEpUCTHUKA IPOCKTHON JEATEIbHOCTH Ha KaXK0OM

K3 3TAaIIOB.

OrneHnBaHue BBHITYCKHON PabOThI OCYIIECTBIACTCS 1O PE3yJIbTaTaM MPE3CHTAINH

poOoTa Ha OCHOBE OTPEIEICHHBIX KPUTEPHUEB.

B pe3yabTaTe H3yYeHUs MPOrpaMMbl yYalIuecs 0/ KHbI:

3HAThH/IIOHUMATh

1. Ponb u MecTo poOOTOTEXHUKH B 5KU3HU COBPEMEHHOIO OOIIECTBA;

2. OCHOBHBIC CBEJICHHSI U3 UCTOPUH PA3BUTH POOOTOTEXHUKHU B Poccuu u mupe;



3. OCHOBHBIX TOHSTHA POOOTOTEXHUWKH, OCHOBHBIE TEXHHYECKHE TEPMUHBI,
CBSI3aHHBIE C MPOLIECCAaMU KOHCTPYHUPOBAHHUSI U IPOTPaMMHUPOBaHUsS POOOTOB;
MpaBuiia U Mepbl 0€30MACHOCTH MIPU pabOTE C IIEKTPOUHCTPYMEHTAMH;

o011iee yCTpOMCTBO U MPUHIIUIIBI JEHCTBHUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTHKH OCHOBHBIX KJIaCCOB POOOTOB;

0O0IIIyI0 METOJIUKY pacueTa OCHOBHBIX KHHEMAaTUYECKUX CXEM;

L N o g k&

MOPSIIOK  OTHICKAHUSI HEUCHPABHOCTEM B PA3IMYHBIX POOOTHU3UPOBAHHBIX
CHCTEMaX;

9. MeTOaUKY MPOBEPKHU PaOOTOCIIOCOOHOCTH OT/IEIbHBIX y3JI0B U JeTaNCH;

10. oCHOBBI MOMYJIAPHBIX S3BIKOB TPOTPAMMHUPOBAHUS;

11.mpaBuiia TexHUKH O€30MAaCHOCTH mNpu paboTre B KaOMHETE OCHAIIEHHBIM
AIEKTPOOOOPYI0BAHHEM;

12. ocHOBHBIE 3aKOHBI IEKTPUUYECKUX IIETICH, MpaBuiia 6€30MacHOCTH MpU padoTe
C DJICKTPUYECKUMH IIETISIMH, OCHOBHBIEC PaIUOAICKTPOHHBIC KOMIIOHEHTHI;

13. onpeaeneHusspoOOTOTEXHUIECKOTOYCTPONCTBA, HAanboJIeepacpoCTpaHEHHbIE
CUTYaIuH, B KOTOPBIX IPUMEHSIOTCSI POOOTHI;

14. umeTh TIpeaCTaBICHHS O TMEPCIEKTUBAX Pa3BUTHS POOOTOTEXHUKH, OCHOBHBIC
KOMITOHEHTBI TPOTPAMMHBIX CPEJI;

15. ocHOBHBIE MPUHITUITEI KOMIIBIOTEPHOTO YIIPABICHUS, Ha3HAUYCHUE W TIPUHITUIIBI
paboTHI IIBETOBOTO, YJIBTPAa3BYKOBOTO AaTYMKA, JaTYMKA KACAHHS, PA3TUIHBIX
UCITOTHUTEIbHBIX YCTPOMCTB;

16. paznmuuHbie CIOCOOBI TMepenaud MEXaHHMYECKOTO BO3JEHCTBHS, pa3IMYHbIC
BHUbI IIIACCH, BUBI U Ha3HAUYEHHE MEXaHUYECKUX 3aXBaTOB;

YMeETh
coOMpaTh MPOCTEHUIIINE MOJICIIH ¢ UCTIONb30BaHUEMEV 3;
CaMOCTOSITEJIbHO IPOCKTUPOBATh M  coOHMpaTh W3 TOTOBBIX JeTajei
MaHHITYJISATOPBI K pOOOTOB PA3IMYHOTO HA3HAUCHHS;

3. HCMONb30BaTh IS [IpOrpaMMHUPOBAHUSA MUKPOKOMITBIOTED EV3
(mporpammupoBaTh Ha nucmiee EV3)

4, BnajgeTh  OCHOBHBIMH  HaBbIKAMH  pabOTBI B  BH3YAJIBHOW  cpele
IPOrpaMMHPOBAHMS, MPOIPAMMHUPOBATH COOpAaHHBIC KOHCTPYKIIMH IO 3a]1a41
Ha4yaJIbHOTO YPOBHS CJIOKHOCTH;

5. pa3pabaTeiBaTh W 3alKCBhIBAaTh B BHU3YAJIBHOW Cpele IPOrpaMMHPOBAHMS
TUIIOBBIC yIIPaBICHUS POOOTOM

6. MOJIB30BaTHCS KOMITBIOTEPOM, IPOTrPAMMHBIMH TPOIYKTaMH, HEOOXOIUMBIMH

JU1s1 00y4YeHUs: MPOTPAMME;



/. moadupaTh HEOOXOAUMBIE JATYUKHU U UCIIOJTHUTEIBHBIE YCTPOICTBA, COOUPATH
MpOCTENIINE YCTPOMCTBA C OJAHUM MJIM HECKOJIBKUMH JAaTYMKaMU, COOUpaTh U
OTJIAXKUBATh KOHCTPYKIMU 0a30BbIX POOOTOB

8. mpaBUJIBHO BBIOMpPATh BHUJA INEpeladyd MEXaHUYECKOIO BO3ACHCTBUS IS
pa3IUYHBIX TEXHUYECKHX CHUTyalluid, coOuparh JAEUCTBYIOIIME MOJEIU
poOOTOB, a TAK)KE UX OCHOBHBIE y3JIbl U CUCTEMBI

9. BecTH MHAUBHUIYAIbHBIE U TPYIIOBBIC UCCIIEA0BATEIHCKUE PAOOTHI.
O01mme yyeOHbIe yMEHNS, HABBIKHM U CIIOCOOBI AeSITeJIbHOCTH

Ilo3HaBaTeJIbHAA AeATEJIbLHOCTDH

Hcnonp3oBanue Mg TMO3HAHUS OKPYXKAKOIIETO MHUpPa Pa3IMYHBIX METOIOB
(HaOmrofieHUe, H3MEPEHHE, OMbIT, SKCIEPUMEHT, MOJEIUPOBAHUE U Jp.).
Omnpenenenue CTPYKTYphl OOBEKTa MO3HAHMS, TTOUCK M BBIIEIEHUE 3HAYUMBIX
(YHKIIMOHAIBHBIX CBA3EH W OTHOILIEHWH MEXIYy YacTSIMHU IENOoro. YMeHHe
pa3iesATh NPOLECCHl HA ATallbl, 3BE€HbS; BBIJICICHUE XapAaKTEPHBIX MPUUUHHO-

CJIEJICTBEHHBIX CBSI3EH.

OHpGIIGJIGHI/Ie AICKBATHBIX CII0co00B pPCUICHUA y‘IG6HOﬁ 3agadud Ha OCHOBC
3aJaHHBIX AJITOPpUTMOB. KOM6I/IHI/Ip0BaHI/I€ HN3BCCTHBIX AJITOPUTMOB
ACATCIIBHOCTU B CUTyallUAX, HC IMPCAIIOIAralOuX CTAHAAPTHOC IIPUMCHCHHUC

OAHOI'O U3 HHUX.

CpaBHeHHUe, COIOCTaBlIeHHE, KiacCU(UKAIUs, paHKUPOBaHHE OOBEKTOB IO
OJTHOMY WJIM HECKOJBKUM MPEJI0KEHHBIM OCHOBAaHUSM, KPUTEPUSIM. Y MEHHE

pasznuyarh GakT, MHEHUE, J0Ka3aTeIbCTBO, TUTIOTE3Y, AaKCHOMY.

HccrnenoBanne  HECIOXKHBIX  NPAKTUYECKUX  CHUTYyallMd,  BBIABH)KCHHUE
NPENNONIOKEHUHN, TMOHUMaHue HEOOXOIMMOCTH WX TPOBEPKH Ha TIPaKTHKE.
Hcnonp3oBanue MpakTHUECKUX U  JTA0OPAaTOPHBIX PabOT, HECIOKHBIX
JKCIIEPUMEHTOB  JUIsI  JOKA3aTeJIbCTBA  BBIABUIAEMBIX  MPEANOJIOKECHUN;

OMMCcaHue Pe3yJbTaTOB 3TUX PaldoT.

TBopueckoe pelieHHe Y4eOHBIX UM MOPAKTUYECKHX  3a/Jad:  yYMEHHUE
MOTHUBHUPOBAHHO OTKAa3bIBaThCA OT 00pa3lia, UCKaTh OPUTHMHAIbHBIE PEUICHUS;
CaMOCTOSITETTLHOE BBITIOJTHEHUE DPA3JIMYHBIX TBOPYECKUX pPabOT; ydacTue B

MPOEKTHOM JAEATEIBHOCTH.



NupopManHOHHO-KOMMYHUKATHBHAA 1eATe1bHOCTh

AJleKBaTHOE BOCIPUATHE YCTHOM peur CIOCOOHOCTH IMepe/iaBaTh COACpKaHUE
IPOCIYIIAHHOTO TEKCTAa B CXKATOM WM Pa3BEPHYTOM BHUJE B COOTBETCTBHH C

1EJIbI0 YYEOHOT0 3a/1aHMUs.

Oco3HaHHOe Oe€ryioe 4YTeHHE TEKCTOB PA3JMYHbIX CTWIEH U KaHpOB,
npoBeJIeHNEe MH(POPMALIMOHHO-CMBICIIOBOTO aHaln3a Tekcra. Mcmonb3oBaHue
paSJII/IIIHBIX BHUJI0B YTCHUA (OSH&KOMHTCHBHOG, HpOCMOTpOBOG, TIOUCKOBOC H
zp.).

BraneHne MOHOJOTMYECKOM M AMAJIOTHYECKOW peuybl0. YMEHUE BCTYIAaTh B
pedyeBoe OOIlEHWE, Y4YacTBOBaTh B juajiore (MOHUMATh TOYKY 3pPEHUS
cobeceqHuKa, MpHU3HABaTh MpaBo Ha WHOe MHeHHE). Co3maHue MUCHbMEHHBIX
BBICKaSBIBaHI/Iﬁ, AJACKBATHO Hepeﬂa}omnx HpOCHYIIIaHHYIO nu HquHTaHHYIO
UHPOPMAIIMIO C 3a/IaHHOM CTEMEHbIO CBEPHYTOCTH (KpaTKo, BHIOOPOYHO,
nosHo). CocraBiieHue IUIaHa, TE3UCOB, KOHcmekTa. [lpuBeneHue mnpumepos,
noa0op apryMeHToB, (opMynupoBaHue BBIBOAOB. OTpakeHHE B YCTHOW WIIM

MUCBMEHHOU opMe pe3ybTaTOB CBOEH JEATEIHLHOCTH.

YmMmenune nepedpazupoBaTh MBICIb (OOBSICHATH «MHBIMU CIOBamMu»). BriOop u
UCIIOJIb30BAHUE BBIPA3UTENIBHBIX CPEACTB A3bIKa M 3HAKOBBIX CHCTEM (TEKCT,
Tabinila, cXeMma, ayJuoOBU3YalbHBIM psA W JAp.) B COOTBETCTBHH C

KOMMYHHMKATUBHOM 3a/1aueid, chepoii u cutyaruen oouieHus.

Hcnons3oBaHue IJIA PCHICHUA IMO3HABATCIIBHBIX U KOMMYHHKATHUBHBIX 3a1a4
Pa3INYHBIX HMCTOYHHKOB PIH(bOpMa]_II/II/I, BKIIIOYad OHOUKIIOIICAWH, CJIOBAPH,

HNuTepHeT-pecypcbl u apyrue 0a3bl JaHHBIX.

PedexcuBHas 1esITeJIbHOCTD

CamocTosTenpHass OpraHu3anus y4eOHOW JesITeIBbHOCTH (TIOCTAHOBKA IICIIH,
IJTAHUPOBAHUE, OMPECIICHUE ONTUMAIbHOTO COOTHOIIEHUS LIEJN U CPEACTB U
np.). Bnagenue HaBbIKaMu KOHTPOJIA U OLICHKH CBOEH JESITEIbHOCTH, YMEHHUEM
MPEIBUIETh BO3MOKHBIEC MOCIEACTBUS cBouX AcucTBUM. [lonck m ycTpaHeHune
IPUYHH BO3HUKIIHX TpyAHOCTEH. OIICHUBAHNE CBOMX YYCOHBIX JTOCTHIKCHHIA,
MOBEJICHHUS, YePT CBOEH JIMYHOCTH, CBOETO (DM3MUYECKOTO M AMOIMOHATBLHOTO
coctostHusi. Oco3HaHHOe ompeneneHue cdepbl CBOUX HHTEPECOB U
BO3MOkHOCTeH. CoOJIIoicHHEe HOPM MOBEACHUS B OKPYKAIOIIEH cpelie, TpaBuI

3JI0pOBOT0 00pa3a KM3HH.

Bnanenue YMCHUAMHU COBMECTHOM ACATCIIPHOCTH : corjiaCoBaHHuC )51



KoopanHausA ACATCIbHOCTH C JAPYIrUMHU €€ YYACTHUKAMMU, 0OBEKTHBHOE
OLCHUBAHHUC CBOCTO BKJIaAa B PCHICHUC O6I_HI/IX 3ala4 KOJIJICKTHBA; Y4YCT

0COOCHHOCTEH Pa3IMYHOr0 POJEBOI0O MOBEACHUA(TUIAED, TOJUMHEHHBINA U JIP.).

OueHuBaHuEe CBOEH NIEATEIBHOCTH C TOYKH 3PEHUSI HPaBCTBEHHBIX, MPABOBBIX
HOPM, JCTETUYECKUX LIEHHOCTEH. Vcnosb30BaHue CBOMX INPAB M BBINOJHECHHE
CBOMX OOS3aHHOCTEW Kak TIpaXKIaHWMHA, WiIeHa o0mecTBa U y4eOHOro

KOJIJICKTHUBA.
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KAJIEHJAPHO-TEMATHYECKOEIIVIAHUPOBAHUE

CoctaB KOHCTpYKTOpa
LEGOMINDSTORMS

EV3.

SI3pIKN
MIPOrpaMMHUPOBAHUSI.
Cpena
MIPOrPaMMHPOBAHMS
MOJyJIsl, OCHOBHbBIE
OJIOKH.

QJITOPUTMAa, CHCTEMBI
KOMAaH/{ UCITOJIHUTEIS
(CKI)

Hmerts oOmiee
[IpencraBiaenune o cpee
IPOrpaMMHPOBAHUS
MOTyJIsI, OCHOBHBIX
O/0Kax.

Ilo3naBarenbHbIE:
o0bweyuebHvie—
Hcnonb3oBath o0mmye
[Ipuemsl penieHus
[TocTaBiieHHBIX 3a7a4;
KommyHukaTuBHbIE:
UHUYUAMUBHOE
compyoHuyecmeo—
CrtaBuUTH BOIPOCHI,
OO6paraTbes 3a NOMOIIBIO,
[IposiBIATH aKTUBHOCTD JUIS
peleHus

KOMMYHUKATHUBHBIX 3a1a4

CIOPHBIX CUTyalui

E 2 g [InanupyemMble pe3yJbTaThl 00y4eHUs!
g % Paznen/ =
= | & ) Buabl KoHTpOIA
5| > Tema 0 IIpenmeTHBIE YHuBepcajbHbIe JInyHOCTHBIE
5 2 5 pe3yJabTaThl yueOHble AeiicTBus YY /| pe3yJbTaThl
Temal.BBenenueBpodoTorexuuky(44)
1-2 | PoGotsl .Buibl poOOTOB. 2 | Nmerp obme | PeryasiruBHble: Cmuicnoobpaszosanue | becena,
3HadeHne poOOTOB B MIPEACTABICHUS 0 | yenenonacanue— — aJIeKBaTHas 3ader no
YKu3nu genoseka. 3HaueHWe poOOTOB B | POopMyIHpOBATH U MoTuBanus yueOnoit | [IpaBumam paboTsI
OcCHOBHBIE HalPaBIICHUS JKu3zHu yenoseka. VY aepxuBaTh y4eOHYIO JIESATENBHOCTH. C KOHCTPYKTOPOM
[Ipumenenust poOOTOB. 3HaTh npaBuia paboThl ¢ | 3a/a4y; Hpascmesenno- LEGO
IMpasuia paboTel ¢ KOHCTPYKTOPOM NIaHUpOoBaHue—BbIONPATh amuyeckas
koHCcTpykTOpoM LEGO JEUCTBUS opuenmayus—
3-4 | YopaBienue poboTamu. 3HaHUE TOHSTHS B COOTBETCTBHH C YMmenue uzberarhb NunvuBuayanbHbII
MeTtomp! 001IeHHS C 2 aIrOPUTMA, MOCTABJICHHOM 3a71auei 1 KondmukToB u , bpoHTATHHBIN
poboTom. UCTIOJTHUTEIS YCIOBUSIMU €€ peanu3auuu. | HaxoauTs BBIXOIBI U3 | OMpoC

Tema2.3nakomcTBOCp060TaAMULEGOMINDSTORMSEV3EDU.(8 1)




5-6

[IpaBuna TexHuKH

0€301acHOCTH TIpU pabdoTe

¢ poboTamu-
KOHCTPYKTOPaMH.
[IpaBuna obpareHus ¢
poboTamu. OCHOBHBIS
MCEXaHHUYCCKUEC ACTaIU
KOHCTPYKTOPA U UX
Ha3HAYCHHE.

3HaHHUE COCTaBHBIX
4acTe! YHUBEPCAIBHOIO
kommiekra LEGO
MINDSTORMS EV3
EDU u ux ¢pyHkuuii.
CriocoOHOCTD yyamuxcst
BOCIIPOM3BECTH JTAITbI
cOOpKH M OTBETUTH HA
BOTIPOCHI.

7-8 | Moayns EV3. O630p, 3HaHUe Ha3HAYCHHE
9KpaH, KHOIIKU KHOIOK Moynst EV3.
YIpaBICHUS MOJTIYJIEM, YMeHue cocTaBuTh
WHIKATOP COCTOSHHSI, MTPOCTEHIITYIO
MOPTHI. Y CTaHOBKA MPOrpaMMYy TI0
6arapeii, criocoOsbl 1abJI0HY, COXpaHATh U
9KOHOMHWH SHEPTHH. 3aIyCKaTh IPOTPaAMMy
BximouennemonynsaEV3. Ha BLIIIOJIHEHHE
3anuch NporpaMmMbl U
3amycK ee Ha
BBIIIOJIHEHUE.

9-10 | CepBomoTopsl EV3, 3HaHUE mapamMeTpoB
CpaBHEHHE MOTOPOB. MOTOpa U UX BIIMSHUE Ha
MOoOIIHOCTh U TOYHOCTH paboty Moaenu
MoTopa. MexaHuka HNwmets nipencraBieHue o
MeXaHU3MOB M MAaIIIVH. BHAX COEIMHEHUH U
Bunapl coeqmaennit u repeady.

Ilepenaum nx cBoMcCTBA.
11-12 | Coopka mojenu podoTa CriocoOHOCTD yyanuxcs

10 UHCTPYKIIHH.
[IporpammupoBanme
JIBVDKEHUS BIIEPE]T IO
MPSIMO¥ TPAGKTOPHUH.
Pacuer yucna 060poToB

BOCITPOM3BECTH ITAITBI
cOOpKHU ¥ OTBETUTH HA
BOITPOCHI.

YMeHue BBIOTHUT
pacyer yuciaa 060poTOB
KoJieca Jyist

PerJIHTI/IBHLIe:

niavuposearHue — BBI6I/IpaTB
I[ef/'ICTBI/ISI B COOTBCTCTBHUHU C

OCTaBJIEHHOU 3a/1aUuel U

YCIOBUSAMMU €€ pCain3aluu.

IHo3naBarTesbHBIC:
0OweyuebHvie — yMEHHE

CaMOCTOATCIBHO BBIACIATH

U GOpMyIUpPOBATH
IIO3HABATENIBHYIO LIETIh
YMEHUE Pa3aEIATh
IIPOLIECCHI HA ATallbl,
3BEHbSI; BBIJICIICHUE
XapaKTEPHBIX IPUYNHHO-
CIIEICTBEHHELIX CBS3EH.
KoMmyHuKaTuBHBIE:
UHUYUAMUBHOE
compyOHUYecmseo —
CTaBUTb BOIIPOCHI,

0o0panaTeCcs 3a TOMOIIBIO;
HPOSIBIIATH aKTUBHOCTH BO

B3aUMOJIEHCTBUH IS
peIIeHHS

KOMMYHHKAaTUBHBIX 3a/1a4

Cmulcnoobpazosanue
— aJIcKBaTHAsI
MOTHBAIUS Y4eOHOM
JESTEITHHOCTH,
aKTyaTu3arusl
CBEJICHUN U3
JTUYHOTO )KH3HCHHOTO
OTIBITA;
¢dbopmupoBaHue
TOTOBHOCTH K

PO IODKEHUTO
00y4eHHUS C 1EBI0
TIOJTYICHHS
WH)XCHEPHOTO
00pa3zoBaHus;
OCBOCHHE TUITHYHBIX
CUTyal i
yIpaBJeHUs
poboTamm.
Hpascmeenno-
amuyeckas
opueHmayus —
yMeHue nzberathb
KOH(JIMKTOB U
HAXOJHUTb BBIXObI
U3 CIIOPHBIX
CUTYyalui

becena

3aueT 1o
[paBUIaM
TCXHUKH
Oe3omacHOCTH

becena,
MIPaKTUKYM

becena,
MPaKTUKYM

becena,
MPAKTUKYM




Koueca i npoxoxaenus IIPOXOKICHUS
3aJJaHHOTO PACCTOSHUS. 3aJJaHHOTO PAaCCTOSHUS.
Tema3.laTunku LEGOMINDSTORMSEV3EDUunxnapamerpbl.(84)

13-14 | JaTuuk KacaHwHs. 2 | YMenue pemarts 3aqauu | PeryjasiTHBHbIE: Cmuicnoobpazosanue | becena,
YeTpoicTBO TaTYMKA. Ha JIBUKEHUE C niaHuposanue — BeIOUpaTh | — afeKBaTHas IIPAKTUKYM
[Ipaxktukym. Pemenue UCIIOIb30BAHUEM JIEMCTBUS B COOTBETCTBUM C | MOTHUBALIUS yueOHOM
3a7a4 Ha ABUYKCHUE C JlaTYMKa KaCaHUSI. MOCTABJICHHOM 3a/1auei 1 JIEATEIIbHOCTH.

HCMOJIb30BAHUEM JITaTYMKA YCJIOBUSIMU €€ peanusauuu. | Hpascmeenuo-
KacaHusl. Ilo3naBaresbHbIE: omu4ecKas

13-14 | JlaTumk mBeTa, PEKUMBI 2 | 3HaHHe BIMSHHE 0bweyuebHvle — opuenmayus — WNHauBuyansHbINA
paboTHI JaTYMKa. MPEIMETOB Pa3HOTO CaMOCTOSITEJILHO BBIJICNISATh | YMEHUE n30erath , coOpaHHas
Pemenue 3anau Ha [IBETa HA MMOKa3aHUs U HopMyIpOBaTh KOH(JIMKTOB U MO/IENb,
JBIKEHUE C JATYMKA OCBEIEHHOCTH | ITIO3HABATEIIbHYIO LIETb. HAXOJIUTh BBIXOJIBI U3 | BBITIOJIHSOIIAS
HCMOJIb30BAHUEM JTaTYMKA KoMMmyHuKaTHBHbBIE: CITIOPHBIX CUTYaIIUH MIpEIoIaracMbpie

UHUYUAMUBHOE JIEHCTBUSL.

15-16 | YapTpa3ByKOBOM JaTUHK. 2 | 3uanue 0coOEHHOCTEN compyOHUYecmeo — WuuButyabHBIH
Pemrenue 3amay Ha paboTHI JaTYMKa CTaBUTH BOMPOCHI, , coOpaHHas
JOBUKEHUE C YMeHnue pemars 3a1auu oOpamiarbes 3a HIOMOLIBIO; MOJIEND,
HCIOJB30BAHUEM JaTYMKaA Ha OBUXEHUE C NpOsABJIATH AKTUBHOCTB BO BBIMNOJIHATOMIAA
paccTosIHusA HCIOJIb30BAHHUEM B3aUMOJCHCTBUY 1A npeanojaracMblC

JlaTtunka paccTosHusI. penieHus JICUCTBHUSL.

15-16 | 'mpockonmyueckuii 2 | YMeHue pemarth 3aaun | KOMMYHUKAaTHBHBIX 337184 Becena,
natank. MadpakpacHbIit Ha JBMJ)KEHHE C ynpasnenue MIPAaKTUKYM
JATYUK, PEKUM HMCII0JIb30BAHUEM KommyHuKauueﬁ -

MPUOJIMKESHHUS, PEKUM TUPOCKOIIMYECKOI'O AACKBATHO HCIIOJIb30BATh
Maska. IaTyuKa. p€ub MJIA IIAHUPOBAHUA U

17-18 | IloakiroyeHre JAaTUYNKOB 2 | YMeHue Ha3bIBATh pEryIsAyK CBOCH Becena,

U MOTOPOB. JIaTYuKU, UX QyHKIUU U | ACATCILHOCTH paKTUKyM
WnrepdeiicmonynsEV3. CIIOCOOBI MO AKITIOUEHHUS

[Ipunoxxenust Moysi. K MOJYJIIO;

[IpencraBnenue nopra. [IpaBunbHO paboTath ¢

VYrpaBiaeHue MOTOPOM. KOHCTPYKTOPOM

19-20 | IIpoBepouHaspaboTaNel 2 | O6o6menue u ITpoBepounas
[To Teme«3HaKOMCTBO ¢ cUcTeMaTHh3alus paboTtaNel




PoGoramu LEGO
MINDSTORMS».

OCHOBHBIX ITOHATHH 10
TEME

Temad.

OCHOBBIl'lpOl"paMMl/lp0BaHHHHKOMHblOTepHOﬁHOFHKH

(109)

21-22

Cpena
MIPOrPaMMHPOBAHUS
moyisi. Co3nanue
MIPOTPAMMBI.

VY nanenue O10KOB.
BrImostHeHUE TIPOTpaMMBL.
CoxpaHeHHe U OTKPBITHE
IPOTPAMMBI.

2

CriocoOHOCTD yyamuxcst
BOCIIPOM3BECTH ITAITBI
MPOrpaMMHUPOBAHUS U
OTBETHUTH Ha BOIPOCHL

23-24

CyeTynk KacaHWH.
BeTrBnenue mo maTuukam.
Merto1bl TPUHATHS
pelieHuii podoTom.
Moenu noBeaeHus Npu
pazHoO0Opa3HbIX
CUTYyaIUsIX.

YMeHue ucnoiabp30BaTh
BETBJICHUS TIPH PEIICHUHT
3a7a4 Ha IBIKEHUE

25-26

[Iporpammuoe
obecneuenue EV3.
Cpena LABVIEW.
OCHOBHOE OKHO
CBolicTBa U CTPYKTypa
MIPOEKTA.

Pemenue 3agay Ha
JBUKEHHE BJIOJIb CTOPOH
KBajpara.
Hcnonb3oBaHne UKIOB
MIpH pelIeHUH 33]1a4 Ha
JBUKECHHE.

VYMeHue ucroiab30BaTh
IUKJIBI TIPH PEIICHUN
3a7a4 Ha ABWKEHUE

27-28

[IporpammHbIe GJIOKH U
TAJIUTPBI
IPOTrPaAMMHPOBAHUS

Crnioco6HOCTh yyamuxcs
BOCITPOM3BECTH ITAITBI
cOOpKH U
NPOrpaMMHUPOBAHHS U

Pecynamuenvie YY/[:
MJIaHUPOBAHUE -
OTIpe/IeIICHNE
MOCJIEIOBATEILHOCTH
IIPOMEKYTOUHBIX LIEJIEH C
y4€TOM KOHEUHOTO
pe3ynbTara.

YMeHue UCcnoiab30BaTh
pa3uyYHbIe CpeacTBa
CAMOKOHTPOJIsSI( THEBHUK,
nopT¢oIN0, TAOTUIIBI
TOCTHKEHHS PE3yIbTATOB,
Oecena ¢ yIuTelIeM H T.1I.).
Iloznaeamenvnwvie YY/I:
VYwmenue UccnenoBanme
HECJIOKHBIX MPAKTHIECKUX
CUTYaIHi, BBIIBHKCHUE
MPEO0JI0KEHUH,
MOHMMAaHHE
HEOOXOAMMOCTH UX
MIPOBEPKHU Ha IIPAKTHUKE.
Ucnonb3zoBanue
MPaKTUYECKUX U
1a00paTOPHBIX padoT,
HECJIOKHBIX
AKCIIEPUMEHTOB JIJISt
JI0Ka3aTenbCcTBa
BBIJIBUTAEMBIX
MPEANOJI0KEHN; ONTUCAHNE
pe3yabTaTOB 3TUX PaboT

Cmulcnoobpazosanue
— aJIeKBaTHas
MOTHUBAIHS Y4€OHOU
JESTEITHHOCTH,
aKTyaTr3arusl
CBEJIEHUU U3
JUYHOTO )KHU3HCHHOTO
OTIBITA;
¢dbopmupoBaHue
TOTOBHOCTH K
TIPOIOJKEHHTO
00y4eHHUS C TETBI0
TIOJTyICHHSI
WH)XEHEPHOTO
00pazoBaHus;
OCBOEHHE TUIMYHBIX
CUTyal i
yIpaBJeHUs
poboTamu.
Hpascmeenno-
amuyeckas
opueHmayus —
yMeHue u3beraThb
KOH(JIMKTOB U
HAXOJHUTh BBIXOJIbI U3
CIIOPHBIX CUTYaIuil

becena,
MIPaKTUKYM

NunvuBuayanbHbII
, coOpaHHas
MOJICIb,
BBITTOJTHSIOMIAS
MpernoJiaracMble
IEUCTBUS.

Bbecena,
MPaKTUKYM

becena,
MPAKTUKYM




Crpanuua anmnapaTHbIX
CPEICTB

Penakrop koHTEHTa
HNHCcTpyMeHTEI
YcrpaHneHue Henoaa oK.
[Tepeszamyck moayns

OTBeTUTH HA BOIIPOCHI
YUUTES.

29-30

Pemenne 3amaq Ha
JIBU>KEHUE 10 KPUBOM.
HezaBucumoe
YIIPaBJICHUE MOTOPAMHU.
[ToBopoT Ha 3amaHHOE
4yucio rpaaycoB. Pacuer
yrJjia moBOpOTaA.

CriocoOHOCTh yyamuxcs
BOCTIPOM3BECTH JTAITbI
MPOrpaMMHUPOBAHHUS U
BBITOJIHAT bpacye yria
HIOBOPOTA.

Hcnons3oBaHre HMKHETO
JIATYMKA OCBEICHHOCTH.
Pemrenue 3agag Ha
NBIDKEHHUE C OCTAHOBKOU
Ha YEpHOMW JIMHUH.

YMeHnue pemars 3a1a4u
Ha JBWXKCHHE C
OCTaHOBKOM Ha YEPHOM
JIMHUU

Pemrenue 3agau Ha
JIBHIKEHUE BAOJb JTUHHH.
KamubpoBka natdnka
OCBEILIEHHOCTH.

YMmeHnue pemiath 3a1a4u
Ha JIBI)KEHUE BJOJIb
YEpPHOU JTMHUU

[IporpammupoBanue
Monayiel. Pemenue 3anau
Ha MPOXO0KJACHHUE TI0
ITomro U3 kneTok

YMeHue peuaTs 3aaa4un
Ha IIPOXOKIACHUC 110
IIOJIO U3 KIICTOK.

CopeBHOBaHHE POOOTOB
Ha TECTOBOM IIOJIE. 3a4eT
BpEMEHH U KOJIMYECTBa
OIIIHOOK

O06o06mIeHE 1
CHCTEMATH3AIIHL
OCHOBHBIX ITOHATHH 110
TeMe «OCHOBBI
POTPaMMHPOBAHUS

Kommynuxamuenoie YY/I:

YMeHue onpeneisirThb
HauboJee parMoHaIbHYIO
IIOCJIEI0BATEILHOCTD
JIEeHCTBHUHI 110
KOJUICKTUBHOMY
BBITIOJTHEHHIO YIeOHO
3a1auu (T1aH, alITOPUTM,
MOJYJIH | T.JI.), a TAKXKE
aJIcKBATHO OLIEHUBATh U
MPUMECHSITH CBOU
CIIOCOOHOCTH B
KOJIJICKTHBHOM
JIEATEITHLHOCTH.

YMeHne caMoCTOSATEIRHO
OIIEHMBATEH CBOIO
IeITEIBHOCTD U
JIeITEIbHOCTh YWICHOB
KOJUICKTHBA MMOCPEICTBOM
CpaBHEHHUS C
JESATETbHOCTBIO IPYTHX,
YCTaHOBJICHHBIMH
HOPMaMH.

YMeHHe UCoIb30BaTh
MOHOJIOTH THAJOT IS
BBIPOKCHUS U
JIOKa3aTeJIbCTBa CBOEH
TOYKHU 3PEHUSL.

NunvuBuayanbHbI
, coOpaHHas
MOJICIb,
BBITIOJTHSIONIAS
MpEoJIaracMble
JIeNCTBUS.

NunvuBuayanbHbII
, coOpaHHas
MOJICIb,
BBITTOJTHSIOMIAS
MpernoJiaracMble
IEUCTBUS.

becena,
MPaKTUKYM

CopeBHOBaHUE
poboTOB

Tema5.IIpakTUKYM 10 cO0pKe POGOTH3UPOBAHHBIX cucTeM(344)




31-32

33-34

N3mepenune
OCBEILICHHOCTH.
Ornpenenenue 1BETOB.
Pacno3naBanue 1IBETOB.
Hcnone3oBanne

KonctpykTopa B kauecTse

nudposoit 1aboparopuu.

3HaHWe HA3HAYCHUA U
OCHOBHBIX PEIKUMOB
paboTHI JaT4YHKA [[BETA

35-36

N3mepenne paccTossHU
710 0OBEKTOB.

3HaHWe Ha3HAYEHUE U
OCHOBHBIX PEIKUMOB

37-38| CxanmpoBaHue paboThI
MECTHOCTH. YIABTPa3BYKOBOTO
JaTYuKa.
Cuna. I1ne4o cuibl. YMeHue BBINOJTHSITh
39-40| ITogpemMHBIN KpaH. pacyeTsl pu

41-42

CueTunk

0060poToB. CKOpOCTH
BpallleHUs CEPBOMOTOPA.
MontHoCTb.

KOHCTPYHUPOBaHUH
MOABEMHOTO KpaHa.

43-44
45-46

VYmpasnaeHue poOOTOM €
IIOMOIIILIO BHEIITHUX
BO3JICHCTBUI.

Peakmus po6oTa Ha 3BYK,
LIBET, KacaHue.

Taiimep.

YMeHnue
IPOrPaMMHPOBATh
poborta,
OCTaHAaBJIMBAIOIIETOCS
Ha OTIPE/ICIICHHOM
PacCTOSIHUHU 10
NPEISTCTBHS

47-48
49-50

JIBr>KeHUE 110 3aMKHYTOU
Tpaekropuu. Pemienue
3a/1a4 Ha KpUBOJIUHENHOE
JBIDKCHHE.

Hanwucanue nporpammel
JUISL ABVDKEHUS 110 KPYT'y
4yepe3 MEHIO
KOHTpoJuIepa. 3alycK 1
OTJIa/IKa IPOTPaMMBI.
Hanwucanue npyrux
MIPOCTHIX IPOrpamMM Ha
BBIOOD yJAITUXCS U X

Pecynamuenvie YY/[:
MJIaHUPOBAHUE -
orpesieieHrne
MOCJIEIOBATEILHOCTH
IIPOMEKYTOUHBIX LIEJIEH €
y4€TOM KOHEUHOTO
pe3yabTara.

yMEHUE BHOCUTH
HEO0OXOIUMBIE JOIOTHEHUS
1 U3MECHEHUS B X0JI1e
penieHus 3aaay.
Hoznaeamenvnwvie YY/I[:
dopmupoBaHue
CHCTEMHOI0 MbILILJICHUS] —
CIIOCOOHOCTH K
pPaccMOTpEHUIO U
OIMMCAHMIO OOBEKTOB,
SBJICHUH, TIPOIIECCOB B BUJIE
COBOKYITHOCTH 0oJiee
IPOCTBIX 3JIEMEHTOB,
COCTaBIISIOLIUX €MHOE
1eJIoe.

OCYIIIECTBUTH MEPEHOC
3HaHWM, yMEHUN B HOBYIO
CUTYAIUIO JJIs1 pelIeHus
pobieM, KOMOMHUPOBATH
W3BECTHBIE CPEACTBA IS
HOBOTO PEIICHUs TPOOIIeM;
Kommynuxamuenvie YY/I:
YMeHue onpenearhb
HauboJee parMoHaIbHYIO
MOCJIEI0BATEIBHOCTh
JIEUCTBUU 110

dopmupoBaHue
MIOHSTUS CBSI3U
Pa3JIMYHBIX SABJICHUM,
IIPOLIECCOB,
00BEKTOB;
aKTyaJIn3aIus
CBEJIEHUU U3 JIMYHOI'O
JKU3HEHHOTO OTTbITa
MH(pOpPMaIMOHHON
JEeSITeNTbHOCTH;
OCBOEHHUE TUTTUIHBIX
CUTYyalNH
yIpaBJIeHus
poboTaMu, BKITIOYAS
i ppoByIO OBITOBYIO
TEXHUKY.
(dbopMupoBaHHe
YMEHHUS
OCYILIECTBIIATh
COBMECTHYIO
WH(}pOPMAITMOHHYIO
JeSITeNIbHOCTD, B
YaCTHOCTH, MIPH
BBITIOJTHEHUHU
yueOHBIX 33JaHUH, B
TOM YHCJIE IPOEKTOB.

becena,
MIPaKTUKYM

becena,
MIPaKTUKYM

becena,
MPAKTUKYM

NunuBuayanbHbI
, coOpaHHas
MOJIEJIb,
BBITOJIHAIOIIAS
MpeIoIaracMpie
enCTBHA.

WNHuBuyanbHbIN
, coOpaHHas
MO/JIEIIb,
BBITTOJTHSIOIIAS
MpEAINoIaracMble
JIeHUCTBUS.




CaMOCTOSATEIIbHAS KOJUICKTUBHOMY
OTIaJIKA. BBITIOJTHEHHIO Y9eOHOM
51-52| KoncrpyupoBanue 2 | Hanmcanue nporpamMmbl | 3afa4u(IIIaH,aITOPUTM, WNuuButyanbHbIT
MoJelel poOOTOB st JUTSL IBMOKEHUS TI0 MOJYJH | T.JI.), @ TAKXKE , coOpaHHas
53-54| pemenus 3ama4 ¢ KOHTYD y aJIeKBaTHO OLICHUBATh U MO/JIEIb,
HCIIOJIb30BaHUEM TPEYTOJIbHUKA, MPUMCHSITH CBOU BBITIOJTHSFOIIAS
HECKOJIBKUX Pa3HBIX KBaJIpara. CIIOCOOHOCTH B IpeInoaracMpie
BHJIOB JaTYHUKOB. Po0OoT, 3anuceIBaronnii KOJUIEKTUBHOU IEUCTBUI.
TPACKTOPUIO JIBWKCHUS | JEATEILHOCTH.
U MIOTOM TOYHO €€ YMeHHe caMOCTOSATEIBHO
BOCIPOM3BOISAIINN OIICHUBATH CBOIO
55-56| Pemenue 3amau Ha Beixon | 2 | Co3maHue M OTJiamgKa JESITENBbHOCTD U WuuButyabHBIT
57-58| n3 mabupunTa. IpOrpaMMmBbl 7151 ACATETBHOCTD YIECHOB , coOpanHas
OrpanuueHHOE JBUKEHHS poboTa KOJIJICKTHBA MOCPEICTBOM MO/ICJTb,
TIBIOKCHUE. BHYTPH TTOMEIIICHUS U CPaBHEHUS C BBITIOJTHSFOIIAS
CaMOCTOSTEIIBHO ACATCIIBHOCTBIO APYIUX. mpeAanojaracMboic
OTrH0ArOIIEr0 VYMeHue ucnoiab30BaTh IEUCTBUS.
MIPETISITCTBUSL. uHGbOpPMaLIKIO C YIETOM
59-60| ITpoBepounasipadboTalNe2 2 | O6o6menne n 9TUYCCKUX U IIPABOBBIX [TpoBepounas
61-62| o Teme «Buusl CUCTEMAaTHU3AINS HOPM. paborta No2
JBUKEHHUI poOOTOB» OCHOBHBIX MOHSTUN IO
TeMe «Bunpl IBUKeHUH
po6OTOBY
6. TBopueckuenpoeKTHbIEPAOOTHIMCOPEeBHOBAHUA(4Y)
63-64| PaboTa Han mpoekramu 2 | YMeHue cocTaBisaTh PeryasiruBHble: Camoonpedere- CopeBHOBaHUS
«JIBHKEHHE MO 3aJaHHOM IUIaH O€HCTBUI JJIsd yenenoaazanue — Hue —
TPAEKTOPUY, pellIeHus CI0KHON npeoOpa3oBbIBATh CaMOCTOSITEIBHOCTD U
«KerenbpuHry. 3aJ1auu MPAKTHUYECKYIO 33729y JTUYHAs
[IpaBuna copeBHOBaHUIA. B 00pa30BaTeIbHYIO; OTBETCTBEHHOCTb 32
65-66| CopeBHOBaHUE poOOTOB 2 | YMeHue coCTaBIsTh KOHMPOIL U CBOM MOCTYIIKH. CopeBHoBaHus

Ha TECTOBOM II0JIE. 3a4eT
BpEMEHU U KOJIMYECTBa
OILIOO0K

IJIaH JSUCTBUM 1A
pELIEHHUs CII0KHOU
3aJ1auu
KOHCTPYUPOBaHUS
pobota

CAMOKOHMPOJ/ib —
UCIIOJIb30BATh
YCTaHOBJICHHBIC NIPAaBUIIA B
KOHTpOJIE criocoba
pelIeHus 3a1auu.

Cmvicnoobpazosanue
— CaMOOLIEHKa Ha
OCHOBE KpUTEpUEB
YCIIEIIHOCTH Y4eOHOM
JeSITeNbHOCTH




67-68 KoucrpyupoBanue PazpaboTka
COOCTBEHHOM MOJIeNN COOCTBEHHBIX MOJIETICH B
poGoTa rpymnmnax.
[IporpammupoBanue u [IporpammupoBanue

HCIIBITAHUE COOCTBEHHOM
MoJenu poOoTa.

MOJIETIM B Tpymmax

[Ipe3enTanuu u 3ammra
npoekTa «Moit
YHUKaJIbHBIA POOOT»

[Ipe3enTanus moaenei

[Ipe3zentanuu u 3amura
npoekTa «Moit
YHUKaJIbHBIA POOOT»

[Ipe3enTanus moaenei

ITo3naBaTebHbIE: 00We
yuebHvle — TBOpUECKOE
pelieHne y4eOHbIX 1
NPaKTUYECKUX 3a/1a4:
YMEHHE MOTHBUPOBAHHO
OTKa3bIBaThCsl OT 00pasIia,
UCKaTh OPUTHHAIBHBIC
peleHus;
CaMOCTOSITEIIEHOE
BBITIOJTHEHHE PAa3IMIHBIX
TBOPUYECKUX padoT;
y4acTHe B IPOEKTHOU
JEeSITeEHOCTH
KoMmyHuKaTuBHBIE:
83aumooeticmsue —
bopmynrpoBaTh
COOCTBEHHOEMHEHHUEH
HO3HULIUIO

Hpascmeenno-
amuyeckas
opuenmayus —
HaBBIKU
COTPYAHHYECTBA B
Pa3HBIX CUTYaIUsX,
YMEHHE HE CO3/1aBaTh
KOH(IMKTHBIX
CUTYallUl U HAXOAUTh
BBIXO/IbI

Pemenue 3amay
(uHA. ¥ rpynm)

Pemenue 3amay
(MHA. ¥ rpynm)

3aimura npoeKTa

3aimura npoeKTa
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