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Paspnen 1. KoMiuieke 0CHOBHBIX XapaKTepUCTHK MPOIrPaMMBbl.

1.1. llossicHuTEeIbHAS 3aIIUCKA.

Pabouas mporpamma kpyxka «OCHOBBI poOOTOTEXHHKH» Ha npumepe miaardopmer LEGO
MINDSTORMS Education EV3 cocraBiena B cooTBeTCTBUU ¢ yueOHbIM tanoM MBOY «COIII
NeOy.

Ucnonp3oBanne koHcTpykropa LEGO EV3  mos3Bomsier co3maTh  YHHKAJIBHYIO
00pa3oBaTeNbHYI0 Cpeay, KOTOpas CHOCOOCTBYET Pa3sBUTHIO HH)KEHEPHOTO, KOHCTPYKTOPCKOTO
MbiieHus. B mporiecce pabotsl ¢ LEGO EV3 ydeHukm mpHOOpPETAIOT OMBIT PEIICHUS Kak
TUTIOBBIX, TaK W HEIIA0JOHHBIX 3a7[a4 MO0 KOHCTPYMPOBAHUIO, TPOTPAMMHUPOBAHUIO, COOpPY JTaHHBIX.
Kpome toro, pabora B komMaHzIe crnocoOCTBYeT (OPMHPOBAHUIO YMEHHs B3aWMOJCHCTBOBATH C
COyYeHHKaMH, (JOpMYITHPOBATh, aHAJTH3UPOBATh, KPUTHYECKH OLIEHUBATh, OTCTAWBATH CBOU HJIEH.

LEGO EV3 ofecneunBaeT NpoOCTOTYy NpH COOpKE HAYaIbHBIX MOJENICH, YTO TMO3BOJISICT
YUEHHKaM TOJIYYUTh PE3yabTaT B MpeesiaX 0JHOTO WM Mapbl ypokoB. Y Ipu 3TOM BO3MOKHOCTH B
M3MEHEHUH MOJIEJIE W IMPOrpaMM — OYEeHb HIMPOKHE, M TaKOH IMOJXOJ IO3BOJISIET YJaIIUMCS
YCIOXKHATh MOJAETh W TPOTPaMMy, TPOSBISATH CAMOCTOSITENIFHOCTh B HM3YYEHHUH TEMBL
[Mporpammuoe o6ecrieduenne LEGO MINDSTORMS Education EV3 o6magaer odeHb MIMPOKUMU
BO3MO’KHOCTSIMH, B YaCTHOCTH, ITO3BOJIIET BECTH pabOUyIO TETPab U MPEICTABISATH CBOM MPOEKTHI
npsiMo B cpenie mporpamMmmuoro obecnieuenusi LEGO EV3.

OnnHoit u3 BaxkHBIX TpoOsem B Poccum sBisitorcst €€ HemoctatoyHash 00eCIeueHHOCTh
MHXEHEPHBIMH KaJpaMu U HU3KUH CTaTyc MHXKeHepHoro oOpa3oBaHus. Ceifuac HEOOXOIMMO BECTH
nonysspusanuio npodeccun umKeHepa. VHTEHCHMBHOE HCIONB30BaHHE POOOTOB B OBITY, Ha
MPOM3BOJICTBE | ToJie 0051 TpeOyeT, YTOOBI MOIB30BATENN 00J1a Al COBPEMEHHBIMH 3HAHHUSIMHU B
00yacTH ympaBlieHUss poOOTaMH, YTO TO3BOJIUT pa3BUBATh HOBBIE, YMHBIE, Oe30macHbie U OoJiee
MIPOJIBUHYThIE aBTOMATH3UPOBaHHBIE cHCTeMbl. HeoOXoAMMO NpUBHMBATH HHTEPEC Yy4alllUXCs K
obnactu poOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxxke naHHBIM KypCc JacT BO3MOXHOCTh IIKOJIbHUKAM 3aKpeNuTh M MPUMEHHUTHh Ha
MIPaKTUKE MOJYYCHHbIC 3HAHUS M0 TaKUM JUCUUIUIMHAM, KaK MaTeMaruka, (pu3nka, nuHpopMaTHKa,
TexHojorus. Ha 3aHATHSAX 0 TEXHUYECKOMY TBOPYECTBY y4aIIUECs COMPUKACAIOTCS CO CMEKHBIMU
oOpa3oBaTelIbHBIMM O0JACTSIMU. 3a CYEeT MWCIOJIb30BAHMS 3araca TEXHUYECKHX TOHSITUH U
CHEHAIbHBIX TEPMHHOB PACHIMPSAIOTCA KOMMYHHKATHBHBIE (YHKIMM S3bIKA, YIUIYOJSIOTCS
BO3MOYHOCTH JIMHIBUCTHYECKOTO Pa3BUTHsI 00Y4aroIIerocs.

[Ipn 03HaKOMIIEHHHU C MpaBUJIAMH BBIMOJHEHUS TEXHUYECKUX M IKOHOMUYECKUX PACUETOB
IIpU MPOCKTUPOBAHUHN YCTPOMNCTB M MPAKTUYECKOM HCIIOJIB30BAHUM TEX WM MHBIX TEXHUUYECKUX
pElIeHUH IIKOJIBHUKM 3HAKOMSTCS C OCOOCHHOCTSIMH MPAKTHUYECKOTO MPUMEHEHHUS MaTeMAaTUKU.
OcBauBas MpHeMbl MPOCKTUPOBAHUSA U KOHCTPYHPOBaHHs, pedaTa MPHOOPETAIOT OMBIT CO3JaHUS
pEAbHBIX U BUPTYAJIbHBIX JEMOHCTPAIIHOHHBIX MOJIEIICH.

[ToaBenenue uToroB paboThl MPOXOAUT B opMe OOLIECTBEHHON Mpe3eHTAlH (BBICTABKA,
cocTsA3aHue, KOHKYpC, KOHGEpeHUUs U T.11.).

Jia peanuzanuu MPOrpaMMbl HMCIIONB3YIOTCS 00pa3oBaTelbHble KOHCTPYKTOPBI (PUPMBI
Lego, xoucrpykrop LEGO MINDSTORMS Education EV3. Ou mpencrasiser coboii Habop
KOHCTPYKTHUBHBIX JeTaliei, MO3BOJIAIOIIUX COOpaTh MHOTOYMCICHHBIE BapHaHTHl MEXaHU3MOB,
Ha0Op JAaTYMKOB, ABUraTead U MUKpokommbioTep EV3, koTopblil ymnpaBiser Bceil MOCTpOEHHOU
koHcTpykuueit. C konctpykropom LEGO MINDSTORMS Education EV3 uzmer neobxoaumoe
IporpaMMHOE oOecrieueHue.

Bo3pacT yyacTHMKOB nporpamMmbl: 3-6 Kiacc

PacnpenesieHue 4acoB HA y4eOHBIN IO/:

KonnuecTBo yacoB B Hesento — 2
[11aHOBBIX KOHTPOJIBHBIX YPOKOB 5,
HToro B TeMaTniyeckoMm IjIaHUPOBaHUH - 68



Ilnanupyemslii pe3yJbTar:
CtuMynupoBaTh MOTHBALIMIO YYAIIUXCS K TOJYYSHUIO 3HAHUN, TOMOTaTh ()OPMHPOBATH
TBOPYECKYIO IMYHOCTb.
Cnocob6cTBOBATH Pa3BUTHIO UHTEpECa K TEXHUKE, KOHCTPYMPOBAHHUIO,
nporpaMMHUpOBaHNIO, BBICOKUM TCXHOJIOTUAM, (bOpMI/IpOBaTI) HAaBBbIKH KOJIJICKTUBHOTI'O TpyZda.
CdhopmupoBaTh HaBBIKM KOHCTPYMPOBAHUS U IPOTPAMMHUPOBAHUS pOOOTOB.
CdhopmMupoBaTh MOTHBAIIMIO K OCO3HAHHOMY BBIOOPY HMH)KEHEPHOW HANpPaBICHHOCTU
oOydeHus B JalIbHEHIIIEM.

1.2. Ileamn m 3agaum.

Ieas kypca:

N3yuenne xkypca «PoOoToTexHMKa» Ha YpOBHE OCHOBHOTO o00IIero o0pa3oBaHUs
HaNpaBJICHO Ha JOCTIDKEHHE CJEIYyIOUIe IeNTi: pa3BUTHE MHTEpeca HIKOJBPHUKOB K TEXHUKE U
TEXHHUYECKOMY TBOPYECTBY.

3agaum:
1. Ilo3HakoMHTh C  TPAKTUYECKUM OCBOCHMEM  TEXHOJOTHUH  IPOEKTUPOBAHMUS,
MO)IGJ'II/IpOBaHI/ISI " U3rOTOBJICHUA HpOCT@fIHIPIX TCXHUYCCKUX MO)IGHGI;’I.
2. PassuBars TBOPYECKHC CHOCO6HOCTI/I 1 JIOTHYCCKOC MBIIIIJIICHUC.

3.  BbIABHTH ¥ pa3BUTh NPUPOIHBIC 3aIATKNA M CIIOCOOHOCTH JIETEH, TIOMOTAOIINE JOCTUYb
ycriexa B TEXHU4€CKOM TBOPYECTBE.

1.3. Conep:xkaHue NporpamMmabl.

BBenenue (24.) 3nakomctBo ¢ mupom Lego. Micropus co3nanus ¥ pa3sBUTUS KOMITAHHU
Lego. Beenenue B npeamer. M3yuenne MatepuaibHOM 4acTh Kypca.

KonctpynpoBanue  (204.)  Uucrpykrak  mo  TeXHHKe  O€30MACHOCTH.
Coopka ombiTHOM Momenun  «Kpeica»y. KoHcTpywpoBanwe  monauroHa. 3HAaKOMCTBO €
nporpamMmMupoBanueM. Hamucanme mnpocreifiiero anroputMa W ero 3amyck. IIpumenenue
anropuT™Ma U Mojenu Ha nosurone. I[loBropenue uzyuenHoro. PasButue monenu u cbopka Oosee
CIIOHBIX MOJEIEH.

IporpammupoBanme (244.) Ucropus cosnanus s3bika Lab View. BusyaibHble S3bIKH
nporpamMmMupoBanusi  Pasnmensl  mporpaMMbl, YpPOBHH  CJHOXKHOCTH. 3HakoMcTBo ¢ RCX.
Wndpaxpacueiii nepeaatunk. Ilepenaua nporpammel. 3amyck nporpammbl. KoMansl BU3yanbsHOTO
si3bIka nporpammupoBanus Lab View. M3yuenne OxHa mHCTpyMeHTOB. M300pakeHHe KOMaH] B
nmporpaMMe M Ha cxeme. Pabora ¢ mNUKTOrpaMMamH, COEIUHEHHE KOMAaHJ. 3HAaKOMCTBO C
KOMaHJaMH: 3allyCTH MOTOpP BIIEpE[; BKIIOYM JAMIOUKY; >KIH; 3allyCTH MOTOp Ha3al; CTOIL
OTtpaboTka cocTaBieHUs IPOCTEHIIICH MPOrpaMMBI 10 MIA0JIOHY, TIEpeaur U 3allycKa MPOTrpaMMBbl.

CocraBnenue mnporpammbl. COOpka MoAenu ¢ HCHONb30BaHHEM Motopa. CocTraBieHUe
MIpOrpaMMel, repeaaya, nreMonctparus. COopka MOJEN ¢ UCToIb30BaHue JamMnoyku. CocTaBieHue
MporpaMMebl, mepeAaya, AeMoHcTpauus. JlunelHas W uukiaudeckas mnporpamma. CocraBieHue
MPOrpaMMbl € HCIIOJIb30BAHMEM [apaMETPOB, 3alMKIMBAHHE TMPOTPaMMbl. 3HAKOMCTBO C
JaTYUKaMU. YCJIOBHE, YCIOBHBIM nepexol. Jlatumk kacaHus (3HAKOMCTBO C KOMaHIAaMH: KIU
Ha)XaTo, KU OTXaTo, KOJMYeCTBO HaxaTwii). JlaTumk ocemieHHOCTH (J{aT4MK OCBELIEHHOCTH.
BnusHue mnpeaMeTroB pa3HOrO I[BETa Ha IOKA3aHUS JaTYMKa OCBEIIEHHOCTH. 3HAKOMCTBO C
KOMaHJaMU: K1 TEMHEE, JKJIU CBETIIEE).

IIpoexkTHas AesiTeIbHOCTH B rpynnax (21 4.) PaspaGoTtka coGCTBEHHBIX MOJIEEH
B TpYIAax, MOJrOTOBKA K MeponpusaTHsM, cBsi3aHHbIM ¢ JIE['O. BripaboTka 1 yTBEp>KIeHHE TEMBI,
B paMKax KOTOpoil Oyner peaau3oBbIBaTbCid MNpoekT. KoHCTpyWpoBaHue MOJETH, ee
IIporpaMMHpOBaHue rpymmoii pazpadorunkoBs. [Ipezentanus moaeneil. BeicraBku. CopeBHOBaHUS.

IToBTOpenue (14.) IoBTOpEHNE U3YUEHHOTO paHEE MAaTEPUAIIa.



Y4eOHO-TeMaTH4YeCKOoe NJIAHMPOBAHHE

Ne HaumeHnoBaHue pa3iesoB U TeM Bcero Buabl koHTpOISH
qacoB

1 |BBenenue B poOOTOTEXHUKY 2 Omnpoc.

2 |KoncrpyupoBanue 20 [TpoBepounas pabora

3 |IIporpammupoBanue 24 ITpoBepounas pabota

4 |IIpoexTHast 1eATENBHOCTh B MAJIbIX IPYIIIax 21 CopeBHOBaHUsI ~ Mojenel
po0oTOB. [Ipe3enTanus
IPYNTIOBBIX TPOEKTOB

5 |IloBTOpenue 1 [ToBTOpenue. Omnpoc

BCEI'O 68

Metoabl 00yueHHst
1. Tlo3HaBarenbHBIN (BOCIIPUSTHE, OCMBICICHUE U 3alIOMUHAHHUE YJAIIUMKCSI HOBOTO
MaTtepuaia c MpuBJieueHueM HaOII0AeHNS TOTOBBIX IPUMEPOB, MOIETUPOBAHUS,
W3YYEHHUS WUTIOCTPAIUi, BOCIIPUATHS, aHAIKM3a U 0000111eHNsI MaTepraoB);
2. Merton npoekToB (TIpy YCBOGHWHU M TBOPYECKOM IMPHUMEHEHNH HABBIKOB U YMEHUH B
rporiecce pa3paboTKU COOCTBEHHBIX MOICIIEH )
3. KonTpospHbIi MeTo1 (TIPH BBISIBJICHUH KauecTBa yCBOSHWSI 3HAHWH, HABBIKOB U YMEHUIN
U UX KOPPEKIIMS B MPOLIECCE BHIMOTHEHUS TPAKTUUECKUX 3a/1aHUI )
4. T'pynmoBas paboTa (MCIOJIB3yeTCs MPYU COBMECTHOM COOpPKE MOJIENEH, a TaKkKe MpHr
pa3paboTKe MPOCKTOR)
@®opMbl OPraHu3anuu Y4eOHbIX 3aHATHI
®  YpOK-KOHCYJIbTAIHS;
® TPAaKTUKYM;
®  YpPOK-IIPOEKT;
® YpOK MPOBEPKU U KOPPEKLUU 3HAHUN U YMEHHIA.
® BBHICTABKa;
® COpPEBHOBAHUE;
PazpaGoTka Kaxzoro mnpoekTa peanuzyercs B (JOpMe BBINOJIHEHUS KOHCTPYHMPOBAHMS U
IIPOrpaMMHPOBAHUS MOJEIN poOOTa /Il pellieH s TPEUI0KEHHON 3a1auH.

1.4. Tlnmanupyemble pe3yJibTATHI.

3HaTH/MMOHUMATH

POJIb U MECTO POOOTOTEXHHUKH B )KM3HU COBPEMEHHOI'O OOIIECTRA,;

OCHOBHBIC CBEJICHUC M3 UCTOPHH Pa3BUTHs POOOTOTEXHUKH B Poccuu u mupe;

OCHOBHBIX TOHSATHS POOOTOTEXHHUKH, OCHOBHBIC TEXHHYECKHE TEPMHUHBI, CBS3aHHBIC C

poreccaMu KOHCTPYUPOBAHUS U MPOrPaMMHUPOBaHUsI pOOOTOB;

MpaBUJIa U MePbI 0€30MACHOCTH IIpU PabOTe C ANEKTPOUHCTPYMEHTAMU;

oO11ee yCTpoiCTBO U MIPUHIIMIIBI IEHCTBUSL POOOTOB;

OCHOBHBIE XapaKTePUCTHKU OCHOBHBIX KJIaCCOB POOOTOB;

0OIIyI0 METOIUKY pacyeTa OCHOBHBIX KHHEMATUYECKUX CXEM;

MOPSZIOK OTHICKAHUSI HEMCIIPABHOCTEH B Pa3IMUHBIX POOOTU3NPOBAHHBIX CHCTEMAX;

METOAUKY MPOBEPKU PabOTOCTIOCOOHOCTH OTAEIBHBIX Y3TIOB U JIETaleH;

0. OCHOBBI MOMYJISIPHBIX SI3BIKOB MTPOTPAMMUPOBAHMUS,

11. npaBuna  TEeXHHKH  O€30MacHOCTH  Mpu  pabore B KaOWHETE  OCHAIEHHBIM
BIIEKTPOOOOPYIOBAHUEM;

12. OCHOBHBIE 3aKOHBI DJIEKTPUUECKUX ILIeMel, mpaBuia O€30MacHOCTH TMpu paboTe ¢
ANEKTPUYECKUMHU IETISIMHI, OCHOBHBIE PaHOAICKTPOHHBIE KOMIIOHEHTHI,
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13.

14.

15.

16.

=

olpejeneHuss poOOTOTEXHUUYECKOTO YCTPONCTBA, HauboIee paclpoCTpaHEHHbIE CUTYAIUH, B
KOTOPBIX IPUMEHSIOTCS POOOTHI;

HUMCTh MPCACTABJICHUA O INCPCIICKTUBAX PAa3BUTUA pO6OTOTeXHI/IKI/I, OCHOBHBIC KOMIIOHCHTHI
IIPOTPaMMHBIX Cpef;

OCHOBHBIC IMPHUHIUIIBI KOMIIBIOTCPHOI'O YIPABJICHHA, HA3HAYCHUC W IIPHUHIIMIIBI pa6OTBI
IBCETOBOI'0, YJbTPA3BYKOBOI'O JaTUWKa, MAAaTYMKa KaCaHHA, PAa3JIMYHBIX HCIIOJHUTCIIbHBIX
YCTPONCTB;

Pa3siIn4IHbIC CIIOCOOBI nepecaaynu MEXaHn4€CKoro BOSHGﬁCTBHﬂ, Pa3JIMYHBIC BUABI IACCHU, BUJIbI
1 Ha3HAUYCHUEC MCXaHUYCCKUX 3aXBAaTOB.

YMmerb
cobupath MpoCTeHIe MOJIENH ¢ UcTionb30BanueM EV3;
CaMOCTOSITENIbHO IPOEKTUPOBATh U COOMPATh U3 TOTOBBIX JE€TajIeil MaHUIYISATOPHI U pOOOTOB
Pa3IMYHOTO HAa3HAYCHUS,
HCIIOJIb30BaTh JJIsl MpPOrpaMMHUpOBaHus MHKpokoMmibsiorep EV3  (mporpamMupoBaTth Ha
mucriee EV3)
BJIQJIETh OCHOBHBIMU HaBbIKaMu pabOThl B BHU3yaJlbHOM cpefe MNporpaMMHUpPOBaHUS,
MPOTrpaMMHUPOBATH COOpaHHBIE KOHCTPYKIIUU T10]T 33]]a4l HAYaJIbHOTO YPOBHSI CIIOXKHOCTH,
pa3zpabaTeiBaTh M 3allUChIBaTh B BU3YaJbHOUN cpelle NpPOTpaMMHUpPOBAHUS TUIIOBBIE
yIpaBiaeHus: poOOTOM
ITOJIB30BAaTbCA KOMIIBIOTCPOM, IPOTPaMMHBIMHA ITPOAYKTaMU, HeO6XO)II/IMBIMI/I JJIA o6yquH$[
MpOrpaMMme;
noAOupaTh HEOOXOAUMBIE JATYMKU U HCIIOJIHUTENIbHBIE YCTPOUCTBA, cOOUpaTh MpocCTeuine
YCTpOﬁCTBa C OJJHUM HJIM HCCKOJIbKUMH JaTUYHMKaMH, CO6I/IpaTI) " OTJIIAXXKWBATh KOHCTPYKIUU
0a30BBIX pOOOTOB
MPaBUJIBHO BBIOMpATh BHJ TIEpeladd MEXaHHYECKOTO BO3ACUCTBUS [UIS  Pa3IMIHBIX
TEXHUYECKUX CHUTYaIlHid, COOMpaTh JEHCTBYIOIIME MOJIEITH POOOTOB, a TAK)KE MX OCHOBHBIC
Y3JIbI U CUCTEMBI
BECTH MHMBHyaIbHBIC U TPYIIIOBHIE UCCIIEAOBATELCKUE PAOOTHI.

O61mme yyeOHbIE YMEHHSI, HABBIKU M CIIOCOOBI 1eITEJIbHOCTH

ITo3naBaTeqbHas HEATCJIBbHOCTD

Hcnonb3oBanue [ TO3HAHUS OKPYXKAIOUIETO MHpa pPa3jMYHbIX METOJOB
(nabGnrofeHue, M3MEpEHHE, OIMBIT, SKCIEPUMEHT, MojeiaupoBaHue u ap.). OnpeneneHue
CTPYKTYpbl 00BEKTa MO3HAHUSA, IOUCK U BbIJICJICHUE 3HAYUMbIX (DYHKIIMOHAIBHBIX CBA3CH U
OTHOIICHUH MEXAy 4YacTSAMHU LEJNOro. YMEHHE DPa3AeisaTh NpPOLECChl Ha 3Tallbl, 3BEHbS;
BBIJIJICHUE XapaKTEPHBIX MPUYMHHO-CIIEICTBEHHBIX CBS3EH.

Omnpenenenre aaeKkBaTHBIX CIIOCOOOB pelieHus Yy4eOHOM 3ajaud Ha OCHOBE
3alaHHBIX anropuTMoB. KoMmOWHUpOBaHHWE W3BECTHBIX AITOPUTMOB JIEATEIBHOCTH B
CUTYaIUsIX, HE TPEINOJIaraoliuX CTaHIapTHOE MPUMEHEHHE OJHOTO U3 HUX.

CpaBHeHue, conocTaBieHue, Kiaccuukaius, paHKUpoBaHe 0OBEKTOB 1O OJTHOMY
WM HECKOJbKUM MPEUIOKEHHBIM OCHOBAaHUSM, KPUTEpPHUSM. YMEHHE pa3niuyaTh (akr,
MHEHHUE, JI0Ka3aTeIbCTBO, THIIOTE3Y, aKCUOMY.

UccnenoBanue HECJIOKHBIX MPAKTUYECKUX CUTYaIluH, BBIJIBIDKEHUE
MPEIONIOKEHU, TOHNMaHue HEOOXOAUMOCTH UX MPOBEPKH Ha MpakTuke. Vcronb3oBaHue
MPAKTUYECKUX M JTAOOPATOPHBIX pabOT, HECIOXKHBIX IKCIEPUMEHTOB IJIs JOKa3aTelbCTBA
BBIJIBUTaEMBIX TIPEINOJIOKEHU; OTIMCaHNUEe PE3yIbTATOB ITUX PaboT.

TBopueckoe pemieHHe y4eOHBIX M MPAKTHYECKUX 3a/1ady: YMEHHE MOTHBHPOBAHHO
OTKa3bIBaThCs OT 00pa3lia, UCKaTh OPUTUHATILHBIE PEIICHUS; CAMOCTOSATEIILHOE BHITIOTHEHNE
Pa3IUYHBIX TBOPUYECKUX PabOT; ydacTre B MPOCKTHOMN JAEATEIHHOCTH.



NHpopMannoOHHO-KOMMYHHKATHBHASA 1eATEIbHOCTD

AnekBaTHOE BOCHpUATHE YCTHOW pEYM W CIOCOOHOCTh TMeEpeAaBaTh COAEpIKaHUE
MPOCIYIIAHHOTO TEKCTa B CXKATOM WJIM Pa3BEPHYTOM BHUJE B COOTBETCTBHU C IEJBIO YU4EOHOTO
3aJ1aHusl.

Oco3nanHoe Oeryioe YTeHHe TEKCTOB pA3JIMYHBIX CTHWJICH M JKaHPOB, TPOBEACHUE
MH(GOPMAIIMOHHO-CMBICIIOBOTO  aHAJM3a TeKcTa. VIcrmonp30BaHWE pa3IUYHBIX BUAOB UYTCHUS
(03HAKOMMTEIBHOE, IPOCMOTPOBOE, IIOUCKOBOE U JIp.).

Bilanenue MOHOJIOIMYECKOM M JMAJOTHYECKOM pEdYbl0. YMEHHE BCTYNaTb B pPEUYEBOE
oOIIeHre, y9acTBOBaTh B AUaiore (MOHUMAaTh TOUKY 3pEHHs COOECEIHMKA, MPU3HABATh MPaBO Ha
nHoe MHeHue). Co3/1aHne NUChbMEHHBIX BbICKA3bIBAaHUH, a/IEKBATHO NEPEJAOIINX IPOCITYILIAHHYIO U
MPOYUTAHHYI0O HHGOPMAIMIO C 3aJaHHOM CTETNEHBIO CBEPHYTOCTH (KPaTKO, BEIOOPOYHO, TOJIHO).
CocraBneHue 1aHa, Te3MCOB, KoHcmekTa. IlpuBeneHue npuMepoB, M0AOOP apryMEHTOB,
¢dbopmynupoBaHue BbIBOAOB. OTpakeHHWE B YCTHOM WM MHCbMEHHON (opMe pe3ylbTaToB CBOEH
JeSITEIbHOCTH.

YMenune nepedpazupoBatb MBICHh (OOBSICHATH «HMHBIMH CcllOBaMu»). Bwibop wu
WCII0JIb30BAHNE BBIPA3UTENBHBIX CPEJCTB fA3bIKA M 3HAKOBBIX CHCTEM (TEKCT, TaONMIA, CXeMa,
ayJIMOBU3YaJIbHBIN PAJl U JIp.) B COOTBETCTBUU C KOMMYHHKATUBHOM 3a7adeil, chepoil U cutyamueit
oOuIeHMsL.

Wcnonb3oBaHue njs pelieHus: MO3HABATEIbHBIX M KOMMYHMKATHBHBIX 3a/1ad pa3IMYHBIX
HMCTOYHUKOB MH(pOpMAIUK, BKIIIOYasl SHIMKIONEANH, clioBapu, IHTepHeT-pecypcehbl U apyrue 6as3bl
JTAHHBIX.

PedaexcuBHas 1esiTeJIbHOCTD

CamocTosTenbHas opraHusaius yaeOHoM JAesiTeTbHOCTH (ITIOCTAaHOBKA 11eJU, TUIaHWPOBAHKUE,
oTpe/iesieHue ONTUMAIbHOTO COOTHOIIECHUS LIEIH U CPEACTB U JIp.). BrageHne HaBbIkaMu KOHTPOJIS
U OLIGHKH CBOEH JIeSTENIbHOCTH, YMEHHUEM IPEIBUIETh BO3MOXHbBIE TIOCIEACTBUS CBOUX JACHCTBUIA.
[Touck u ycTpaHeHue MPUIMH BO3HHUKIIHNX TPyaHOCTEH. OlIeHUBaHUE CBOMX YUCOHBIX JTOCTHKCHUM,
MOBEACHUSA, YEpPT CBOEH JIMYHOCTH, CBOETO (PU3UYECKOTO U SMOIMOHAIBHOTO COCTOSHUA.
Oco3nanHoe ompezaeneHne cdepbl CBOMX HHTEPECOB M BO3MOXHOCTeH. CoOitogeHne HOpM
MOBECHUS B OKpYXaloIlel cpesie, MpaBUil 3I0pOBOTo 00pa3a KHU3HU.

Bnagenue yMeHUSMH COBMECTHON JESTENbHOCTH: COIJIACOBAaHUE U KOOPAMHALUS
NESITEIbHOCTH C JIPYTMMH €€ Y4aCTHUKaMU; 0ObEKTHUBHOE OIICHMBAHHE CBOETO BKJIaJa B peUICHHE
o0UMX 3aj7ad KOJUJICKTHBA; Y4eT OCOOCHHOCTEH pa3jM4HOTO pOJIEBOro TMoBeAeHUs (JIuaep,
MOAYUHEHHBIN U JIp.).

OneHuBaHue CcBOEH [JEATENBHOCTH C TOYKH 3pPEHUS HPABCTBEHHBIX, IPABOBBIX HOPM,
ACTETUYECKUX LIEHHOCTeH. Vcrnonp3oBaHne CBOMX MpPaB U BBINOJHEHUE CBOMX 00A3aHHOCTEH Kak
rpakJaHUHA, 4iieHa 00I11ecTBa U Y4eOHOTO KOJIJICKTHBA.



Paznen 2. KoMiuieke opraHu3aliMOHHO-NEJATOrHYeCKUX yCJIOBHIA.

2.1. KaaenpapHblii yueOHblil rpadguk.

CocraB KOHCTpYKTOpa
LEGO MINDSTORMS
EV3.

SI3BIKH
MIPOrpaMMHUPOBAHUS.
Cpena
MIPOTPaMMHUPOBAHUS
MOJYJIsl, OCHOBHBIE OJIOKH.

QITOPUTMA, CHCTEMBI
KOMaH/{ UCITOJTHUTEIS
(CKIN)

HNmers o01iee
IPEJICTABJIICHHUE O CPEIe
IPOrPaMMHPOBAHHUS
MOJTyJIsI, OCHOBHBIX
Omokax.

Ilo3naBaTenbHbIE:
ooweyuebHvle —
UCIIO0JIb30BaTh OOIIHE
PUEMBI pPELICHUS
MOCTaBJICHHBIX 3a]1a4;
KomMmmyHukaTuBHbIE:
UHUYUAMUBHOE
COmMpYOHUYeCmB0 — CTaBUTh
BOIPOCHI, 0OpamiaTbes 3a
MOMOIIIBIO, TPOSBIIATH
AKTUBHOCTb JIJIs1 PEIICHUS
KOMMYHHUKATUBHBIX 3a/1a4

CHOPHBIX CUTYaIUil

4 -
E @ S I[Inanupyemsle pe3yJbTaThl 00y4eHHUs
e <
= 5
S % o Pazpgen/
X o | & =) Buabi koHTpOJIs
5 S > Tema 2 IIpeameTHbIC YHuBepcaiabHble yueOHbIe JInuHoCTHBIE
5 z § pe3yJbTaThl aecreusa YY/ pe3yJbTaThl
Tema 1. BBeenne B po0oToTexHHKY (2 4)
1 | Po6oTsl. Buast po60oTOB. 1 | Umets oOmue | PeryissTuBHbIE: Cwmeicnoobpazosanue | becena,
3HaueHue pobOTOB B MIpeICTaBICHUS 0 | yenenonazanue — — aJIeKBaTHast 3auet no
YKU3HU YEJIOBEKA. 3HaueHue poOoToB B | GOPMYIUPOBATH U MOTHBAIMs yueOHOM | mpaBuiiaM paboOThI
OcHoBHbIE HapaBIEHUS YKU3HU YeJIOBEKa. yIepKUBaTh y4eOHYIO JeSITEIbHOCTH. C KOHCTPYKTOPOM
MIPUMEHEHHs pOOOTOB. 3HaTh TpaBWiIa pabOTH | 3a/mavy; Hpascmeenno- LEGO
ITpaBuna pa®oTsl ¢ C KOHCTPYKTOPOM naaHupoeaHue — BBIOUpaTh | smuueckast
koHCcTpykTOpoM LEGO JEHCTBUS opueHmayus —
2 | Yopasnenue poboTamu. 1 | 3HaHME MOHATHUSA B COOTBETCTBUH C yMeHue nzberathb NHnuBuyanpHBINA
MeTop! 00IIEeHHS C aJIropuTMa, MIOCTABJICHHOM 3a7a4el U KOH(JIMKTOB U , poHTaNBHBIN
poboToM. UCIIOJIHUTEIIS YCIOBMSIMU €€ pea3ali. | HaXOAUThb BBIXOBI U3 | OMPOC




Tema 2. Konctp

uposanue (20 4)

[IpaBuna TexHUKU
0e301macHOCTH Ipu padoTe
¢ poboTamu-
KOHCTPYKTOPaMH.
[IpaBuna obpameHus ¢
po6oTamu. OCHOBHBIC
MEXaHUYECKHUE JICTAIN
KOHCTPYKTOpA M UX
Ha3HAYCHUE.

3HAaHHUE COCTABHBIX
4acTe! YHUBEPCAIBHOIO
komruiekta LEGO
MINDSTORMS EV3
EDU u ux ¢pyHkuuii.
CriocoOHOCTh yyamuxcs
BOCIIPOM3BECTH JTAIbI
COOpKH ¥ OTBETUTH HA
BOTIPOCHI.

Monyns EV3. O630p,
9KpaH, KHOMKH
YIpaBJICHUS MOIYJIEM,
WHJIUKATOP COCTOSHUS,
MOPTHI. Y CTaHOBKA
Oarapeit, crrocoObI
SKOHOMUHU SHEPTHH.
Bxirouenune monynst EV3.
3anuch TporpaMmsl U

3aITyCK €€ Ha BBITIOJIHCHHUC.

3HaHue HA3HAUYCHUE
KHOTIOK Moynst EV3.
YMeHue cocTaBuTh
MIPOCTEMNIIYIO
MIPOrPaMMY I10
1abJI0HY, COXPaHATh U
3aITyCKaTh IPOrPaMMy
Ha BBINOJIHEHUE

CepomoTopsl EV3,
CpaBHEHHE MOTOPOB.
MOIIIHOCTHh U TOYHOCTD
MoTopa. MexaHuka
MEXaHW3MOB U MalllyH.
Bunel coeqnaennii u
repeaayd U ux CBOMCTBA.

3HaHUE mapamMeTpoB
MOTOpPA U UX BIUSHUE
Ha paboTy MoJenu
HmeTs nipeacTaBiieHue o
BUJIaX COEIMHEHUN U
nepeau.

Co6opka moaenu poboTa
110 UHCTPYKIIUH.
[IporpammupoBanue
JIBVDKEHUS BIIEPE]T TI0
NPSIMO¥ TPAEKTOPHUH.
Pacuer uncna 060poToB
KoJieca JUIsl MPOXOXKICHHUSI

CnocoGHOCTh yJamumxcs
BOCIPOU3BECTH ATAIIbI
cOOpKH ¥ OTBETUTD Ha
BOIIPOCHI.

YMeHue BBIOTHUTH
pacyer 4yuciaa 060poTOB
KoJIeca JIIst

PerynsiTuBHbIe:
niaHuposanue — BblOupaTh
JIEUCTBUSI B COOTBETCTBHH C
MOCTABJICHHOM 3a/1auei 1
YCIIOBHSIMU €€ peain3alluu.
Ilo3HaBaTebHBbIC:
0OweyuebHvie — yMEHHE
CaMOCTOSITEILHO BBIJICIIATH
U GOpMyIUpPOBATH
MO3HABATENIbHYIO 11EJTh
YMEHUE Pa3aeisiTh
MPOIIECCHI Ha ATAlbI,
3BEHbSI; BBIJICTICHUE
XapaKTEPHBIX IPUUUHHO-
CIIEICTBEHHELIX CBS3€EH.
KoMmyHuKkaTuBHBIE:
UHUYUAMUBHOE
COmpyOHUYecmao — CTaBUTh
BOITPOCHI, OOpamaThCs 3a
MTOMOILBIO; TPOSBIIATH
AKTUBHOCTb BO
B3aUMOJCHCTBUU I
peuieHus
KOMMYHUKAaTUBHBIX 33124

Cmuicnoobpazoeanue
— a/IeKBaTHasI
MOTHUBAIHS YI€OHOU
JESITENIbHOCTH;
aKTyaJau3aius
CBEJICHUI U3 JTUYHOTO
JKU3HEHHOTO OTIbITA;
(dbopMupoBaHue
TOTOBHOCTHU K
IIPOJOJIKEHUIO
00y4eHHUS C IEbI0
MTOTYYCHUS
WHXXEHEPHOTO
00pa3zoBaHus;
OCBOEHHUE TUTTUIHBIX
CUTYyalMil yIpaBJIeHUs
poboTamu.
Hpaecmeenno-
ImuyecKast
opueHmayus —
yMeHue nzberathb
KOH(JIMKTOB U
HAXOJUTb BBIXOJIbI U3
CHOPHBIX CUTYaIUil

becena

3aueT 1o
[paBUJIaM
TCXHUKU
0e301macHOCTH

becena,
MIPaKTUKYM

Bbecena,
MPaKTUKyM

becena,
MPaKTUKYM




3a1aHHOT'O PaCCTOSAHUA.

MPOXOKICHUS
3aJIaHHOTO PACCTOSIHHUSL.

7 | JlaTuuk KacaHusl. YMeHue pemaTs 3a1a4u
YCTpolcTBO IaTUHKa. Ha JIBUKEHUE C
[IpakTukym. Pemenue UCII0JIb30BAHUEM
3aJ1a4 Ha JBU)KEHHE C JaT4YMKa KacaHusl.
HCI0JIb30BAHMEM JaTYUKa
KacaHusl.

8 | Jlatumk 11BeTa, pexuMBbI 3HaHUE BIUSHUE
paboThl aTYMKA. IIPEIMETOB Pa3HOIro
Pemenue 3a1ay Ha [[BETa Ha MMOKa3aHUs
JBUKEHUE C JTaTUYMKA OCBELICHHOCTH
UCIO0JIb30BAHMEM JaTYUKa

9 | YibTpa3ByKOBO# TaTYHK. 3HaHue 0COOEHHOCTEH
Pemrenue 3agad Ha paboTHI JaTYMKA
JBIKEHUE C YMmeHnue pemats 3a1a4u
WCIIOJIb30BAHUEM JIaTYUKA Ha JBUYKEHUE C
paccrosiHusA HCITOJIb30BaHNEM

JATYMKA PACCTOSTHMUSL.

10 | 'mpockonmUUueCKuit YMeHue pemniaTth 3a1a4n
naTauk. MadpakpacHbIit Ha JIBUKEHHUE C
JATYUK, PEKUM HCII0JIb30BaHUEM
MPUOTHKEHUS, PEKUM TUPOCKOIMYECKOTO
MasKa. JATYHKA.

11 | TloaxnroueHue JaTYUKOB U YMeHue Ha3bIBaTh
MOTOPOB. JMaTYUKH, UX QYHKLIUU U
Nnrepdeiic moayns EV3. COCOOBI MOIKIFOYEHUS
[Ipunoxxenust Moysl. K MOJYJIIO;
[IpencraBnenue nopra. MPaBUIBHO paboTaTh C
YnpaBiaeHue MOTOPOM. KOHCTPYKTOPOM

12 | IIpoBepounas pabora Ne 1 O6o06uieHne
10 TeMe «3HAKOMCTBO C cucTeMaTu3anus

po6otamu LEGO

OCHOBHBIX ITOHATHH MO

PerynsiTuBHbIe:
niaHuposanue — BbIOUpaTh
JIEUCTBUSI B COOTBETCTBHH C
IIOCTaBJICHHOM 3a7a4ei U
YCIOBUSIMU €€ peanu3aliiu.
Ilo3naBaTenbHbIE:
o0bweyuebHvle —
CaMOCTOSITEILHO BBIJICNIATh
U GOpMyIUpPOBATH
MO3HABATEJIbHYIO 1IEJIb.
KoMmmyHuKkaTuBHBIE:
UHUYUAMUBHOE
COmpyoOHUYecmao — CTaBUTh
BOIPOCHI, 0OpaIaThCs 3a
MTOMOIIIBIO; TIPOSIBIISITH
AKTUBHOCTH BO
B3aUMOJCUCTBUM I
pelieHus
KOMMYHUKATUBHBIX 33/1a4
ynpaenenue
KOMMYHUKayueu —
aJIeKBaTHO HCII0JIb30BATh
peub Ui [IJIaHUPOBAHUS U
peryJsiuu CBOeH
JEeSITEIbHOCTH

Cmuicnoobpazoeanue
— a/IeKBaTHasI
MOTHUBAIHS Y4€OHOU
JESITEIbHOCTH.
Hpaecmeenno-
amuyecKast
opueHmayus —
yMeHue nzberathb
KOH(MJIMKTOB U
HAXOJHTh BBIXOJIBI U3
CIIOPHBIX CUTYallni

becena,
MIPaKTUKYM

NunuBuyanbHbIA
, coOpaHHas
MOJICIIb,
BBITIOJTHSFOIIIAS
MpeanoaaracMble
JIEHCTBHS.

NunuBuyanbHbINA
, coOpaHHas
MOJICIIb,
BBITIOJTHSOIIAS
npeanoaaracMble
IEUCTBUA.

Bbecena,
MPaKTUKyM

becena,
MPAKTUKYM

ITpoBepouHas
pabota Ne 1




| MINDSTORMS».

TEMEC

Tema 3. IlporpammupoBanme (24 4)

13 | Cpena CniocobHocth yyamuxcsi | Pecynamuensie YY/[:
MIPOTPaMMUPOBAHUS BOCIIPOM3BECTH ITAIBI MJIaHUPOBAHUE -
moxyisa. Co3nanue porpaMMHUPOBAHUS U ompeeneHre
MIPOTrpaMMBHI. OTBETUTH Ha BOIIPOCHI. MOCJIEI0BATEILHOCTH
VY nanenue 6JI0KOB. MIPOMEXKYTOUHBIX IIEJICH C
Brinonnenue nporpaMmel. y4€TOM KOHEUHOTO
CoxpaHeHHEe U OTKPHITHE pe3ynbrara.
IIPOrPAMMBI. YMeHHe HCTI0JIb30BaTh

14 | CueTunk KacaHwuil. VYMeHune ucnoib30BaTh | PasjiM4HbIe CPEACTBA
BerBnenue no matymkam. BETBJICHHS TIPU CAMOKOHTPOJISA (JIHEBHUK,
MeTo 16l TPUHATHS pelieHny 3a1a4y Ha noptdonno, TabIHIIbI
pereHuit poOOTOM. JIBU>KEHUE JIOCTUKEHHS PE3YNIHTATOB,
Moenu noBeaeHus Mpu Oecena ¢ yuuTeneM U T.1.).
Pa3HOOOpa3HBIX Ilo3nasamenvuvie YY/I:
CUTYyalUsX. VYwmenune UccaenoBanue

15 | IIporpammHoOe YMeHHe UCTIONB30BaTh | HECIOXKHBIX MPAKTHICCKUX
obecneuenne EV3. LUKJIBI TIPH PEIICHUH CUTYAllNi, BBIABHKCHUC
Cpena LABVIEW. 3a/1a4 Ha IBUKECHHE MPEANOI0KEHUH,
OCHOBHOE OKHO IIOHUMAaHUE
CBoiicTBa U CTPYKTypa HEO0XOIMMOCTH UX
MIPOEKTA. MIPOBEPKHU Ha MPAKTHUKE.
Pemenue 3amay Ha Hcnonb3oBanue
JIBUKEHHE BJIOJIb CTOPOH MPAKTHYECKUX U
kBazpara. Mcnonb3oBanue n1abopaTopHbIX padoT,
LUKIIOB TPU PELICHUH HECJIOKHBIX SKCIIEPUMEHTOB
3a/1a4 Ha JBU)KCHHE. JUIS TOKa3aTenbCTBa

16 | IIporpammHBIe OJOKH U CriocoOHOCTD yyarmuxcsi | BRIABHIACMbIX

HaJIUTPBI
IPOrpaMMUPOBAHUS
Crpanuna anmnapaTHbIX
CpezACTB

PegakTop KOHTEHTa

BOCIPOU3BECTH ATAIIbI
cOopKH 1
POTrpaMMHPOBAHHS U
OTBETHTH Ha BOIPOCHI
YUHTEIS.

MPEIOJIOKEHU; OTIHCaHNe
pe3yabTaTOB 3TUX PaboT
Kommynuxamuenwvie YY/[:
YMeHue onpeneiarhb
HanOoJiee palMoOHAIbHYIO

Cmuicnoobpazosanue
— aJIeKBaTHas
MOTHUBAIHS Y4€OHOU
JIESTCIIbHOCTH;
aAKTyaJIN3aIHs
CBEJICHUI U3 JTUYHOTO
JKU3HEHHOTO OITHITA;
(dbopMupoBaHue
TOTOBHOCTH K
MPOJIOJIKEHUIO
00yYeHHUS C EBI0
TIOJTy4eHUS
WHXCHEPHOTO
00pa3zoBaHus;
OCBOCHHE TUITHYHBIX
CUTYallUil yIpaBJieHUSA
poboTamu.
Hpaecmeenno-
amuyecKast
opueHmayus —
yMeHue nzberathb
KOH(JIMKTOB U
HAXOJUTb BBIXOJIbI U3
CIOPHBIX CUTYaIUil

becena,
MIPaKTUKYM

NunuBuyanbHbIA
, coOpaHHas
MOJICIIb,
BBITIOJTHSFOIIAS
MpeanoaaracMble
JICHCTBHS.

Bbecena,
MPAKTUKYM

becena,
MPaKTUKYM




NuctpymeHTsl MOCJIeI0BATEILHOCTh
YcrpaHeHue HenoaaaokK. JICUCTBUU 110
[Tepesamyck moayns KOJUIEKTUBHOMY

17 | Pemenue 3amay Ha CrocoGHOCTD yJaIluXcsi | BBIMOJIHEHUIO Y4eOHOM WNuauBuayabHBIT
JBUKEHUE 110 KPUBOM. BOCIIPOM3BECTH ITAIBI 3a1auu (TJ1aH, AITOPUTM, , CoOpaHHas
HezaBucumoe yrnpasnenue pOrpaMMHUPOBAHUS U MOJYJH | T.JI.), @ TAKXKE MOJIEJIb,
MoTtopamu. [ToBopoT Ha BBITIOJTHSATH pacyeT yriia | aJeKBaTHO OLICHUBATH U BBITIOJTHSTIOIIAS
3a/IaHHO€ YHUCJIO TPAIyCOB. MOBOPOTA. MIPUMEHATH CBOU MpeAnoJaracMbie
Pacuer yrna nosopora. CIIOCOOHOCTH B JICHCTBHSL.

18 | Mcnonp30BaHue HUKHETO VYMeHue peniarts 3a1aui | KOJJIEKTUBHON NHnuBuyanbHbIM
JaT4yruKa OCBECIUICHHOCTH. Ha JIBUKEHHE C ACATCIIbHOCTU. , co6paHHa$[
Pemrenue 3agad Ha OCTaHOBKOM Ha YEPHOM YMeHue caMoCTOSITENBHO MOJIeNb,
JBIKEHUE C OCTAaHOBKOM JTUHUT OIIEHUBATH CBOIO BBITIOJTHSTIOIIAS
Ha YEpHOU JIMHUHU. ACATCIIBHOCTD U [pearnoaaracMole

JIEATEIIbHOCTD YJICHOB JIEHCTBHSL.

19 | Pewmenue 3amau Ha YMenue pemars 3a7aun | KOJUIEKTHBA ITOCPEACTBOM
JOBYKECHUE BAOJIb JTUHUH. Ha IBVWKCHHUE BJIOJIb CpaBHCHUS C
KamubpoBka natunka YEpPHOU JTMHUU ACATCIIBHOCTBIO APYTHX,

OCBCIICHHOCTH. YCTaHOBJICHHBIMHU HOPMAaMH.

20 | [IporpammupoBaHue YMeHHe pemarh 3aa4u | Y MCHHE HCIIOJIB30BaTh becena,
Moayinel. Pemenne 3amaq Ha MPOX0XKJACHUE TIO MOHOJIOT X THAJIOT IS IIPAKTUKYM
Ha MPOX0KJACHHUE TI0 TOJII0 IIOJIIO U3 KJIIETOK. BBIPAXKCHUA 1
W3 KJIETOK J0Ka3aTeJabCTBA CBOCU

21 | CopeBHOBaHKE pOOOTOB O06o0menue u TOYKHN 3pCHU. CopeBHOBaHHE
Ha TECTOBOM IOJIE. 3aUeT cucTeMaTtu3anus poboTOB
BPEMEHH U KOJIMYECTBA OCHOBHBIX ITOHATUH 1O
(111 (0) 3 TeMe «OCHOBBI

IPOrpaMMHUPOBAHUS»
Tema 4. IlpoexTHas aesaTeabHOCTD (21 1)

22 | 3mepenue 3HaHue HA3HAYCHUA U Pecynamuenvie YY/[: dopmupoBaHue becena,
OCBEIIEHHOCTH. OCHOBHBIX PEKHMOB MJIaHUPOBAHUE - MOHATHUS CBSI3U MPaKTUKyM
OrnpeneneHue UBETOB. paboThI JaTUMKa [IBETa | OmpejeNieHue pPa3IMYHBIX SIBJIICHUMH,

Pacno3naBanue 1BETOB. MOCJIEe10BATENILHOCTH MPOIIECCOB, 0OBEKTOB;

Hcnonbp3oBanue

IIPOMEKYTOUHBIX LEJIEH C

AKTyaJIn3anus




KOHCTPYKTOpA B Ka4eCTBE
1udpoBoii 1abopatopuu.

23 | V3mepeHue paccTosTHUM 3HaHWE HA3HAYCHUE U
70 00OBEKTOB. OCHOBHBIX PEKUMOB
CkanupoBaHue paboTsl
MECTHOCTH. yIBTPa3BYKOBOTO

JaTYnKa.

24 | Cuna. [1nedo cuibl. YMeHue BBINOJTHATH
[TonbemHBI KpaH. pacuersl Ipu
CueTunk KOHCTPYHPOBaHUHU
060poToB. CKOPOCTH MOJBEMHOTO KpaHa.
BpaIeHus CEpBOMOTOPA.

MonHoCTb.

25 | Ypasienue poOboTOM ¢ Ymenue
MTOMOIITHIO BHEIITHUX MIPOrPaMMHPOBATh
BO3JICUCTBUH. pobora,

Peaxmus poOoTa Ha 3BYK, OCTaHaBJIMBAIOIIETOCS

L[BET, KacaHHue. Ha OIpe/IeJICHHOM

Talimep. paccTOsIHUU 10
MPENSATCTBUS

26 | JIBmKeHHE 10 3aMKHYTON Hamnmcanne nporpaMmbl
TpaekTopuu. Pemenue JUISL IBUKEHUS 110 KPYT'y
3aJla4 Ha KPUBOJIMHEWHOE yepe3 MEHIO
JIBUKCHHE. KOHTpoJIIepa. 3ammycK u

OTJIaJIKa MPOTPAMMBIL.
Hanucanue apyrux
MPOCTBIX MPOTpamMM Ha
BBIOOD yUyalIMXCs U UX
CaMOCTOSITENIbHAS
OTJIAJIKA.

27 | KoncrpyupoBaHue Hanucanue nporpammsl

Mozenei po60TOB st
pelIeHus 3a/1a4 ¢
MCIOJIb30BaHHUEM

JUIsL ABUKEHUSI 10
KOHTYpY TPEyroJIbHUKA,
KBaJpaTa.

y4€TOM KOHEUHOTO
pe3yibTaTa.

yMEHUE BHOCUTH
HEOOXOIMMBIE JTOTIOJTHCHHS
1 U3MCHEHHUS B XOJIe
pelieHus 3aaady.
Ilo3nasamenvnvie YY/I:
dopmMHUpOBaHHE
CHCTEMHOI0 MbIIILIEHUST —
CITOCOOHOCTH K
pPacCMOTPEHUIO U OTTUCAHUIO
00BEKTOB, SIBJIICHUH,
MIPOIIECCOB B BUJIE
COBOKYITHOCTH OoJiee
MIPOCTHIX JIEMEHTOB,
COCTABJISIONINX €INHOE
esnoe.

OCYIIECTBUTD MEPEHOC
3HaHW, YMEHUI B HOBYIO
CUTYAIHIO TS PEeIICHUS
npobieM, KOMOMHUPOBATH
W3BECTHBIC CPEACTBA IS
HOBOTO PEIICHHS MPOOIIeM;
Kommynuxamuenoie YY/I:
YMenue onpeaensiTh
HanboJiee parmoHAIbHYIO
MIOCIICI0OBATEIIBHOCTh
NEUCTBUI 110
KOJJIEKTUBHOMY
BBITIOJTHEHHIO Y4eOHO
3a1a4u (TU1aH, alITOPUTM,
MOJYIH U T.J.), & TAKXKE
aJICKBATHO OLICHUBATh U
MPUMEHSITh CBOU

CBEJICHUN M3 JINYHOTO
JKU3HEHHOTO OIBbITA
UH(POPMALMOHHOM
JESITENIbHOCTH;
OCBOEHHE TUIIMYHBIX
CUTYyalluil yIpaBIICHUs
poboTaMu, BKIIIOUAs
U (POBYIO OBITOBYIO
TEXHHUKY.
dbopmupoBanue
YMEHHUS
OCYIIIECTBIISATh
COBMECTHYIO
MH(OPMALMOHHYIO
JeSITeNIbHOCTb, B
YaCTHOCTH, PU
BBITIOJTHEHUH
y4eOHBIX 3a1aHHH, B
TOM YHCJIE IPOEKTOB.

becena,
MIPaKTUKYM

becena,
MIPaKTUKYM

NunuBuyanbHbIA
, coOpaHHas
MOJIEIIb,
BBITIOJTHSFOIITAS
npeanogaracMblie
IEUCTBUA.

NunuBuyanbHbIN
, coOpaHHas
MOJENb,
BBIIIOJIHSIONI A
MpeArnoJaracMbie
IEUCTBUA.

NunuBuyansHbIi
, coOpaHHas
MOJIEIIb,
BBIIOJTHAOIIAS




HECKOJIBKUX Pa3HbIX Po6or, 3anuceiBarOmuil | CIOCOOHOCTH B MpeAnoJaracMbie
BHJIOB JTATYHKOB. TPACKTOPHIO IBMKEHUS | KOJUICKTUBHOM JIeHCTBUSL.
Y TIOTOM TOYHO €& JESITETLHOCTH.
BOCIPOU3BO AN YMeHue caMmoCTOSITENBHO
28 | Pemenue 3a7ay Ha BBIXOJ Co3manue u oT/IaaKa OIICHUBATH CBOIO WNHnuBuayanbHbIM
13 TaOUpUHTA. IpOrpamMMBbI JIJIst JESITETbHOCTD U , coOpaHHas
OrpanuydeHHoe JBUKEHHS poO0Ta EATEIILHOCTD YJIEHOB MOJIENIb,
JBKEHHUE. BHYTPHU IMOMEILIECHUS U KOJUIEKTHBA MTOCPEICTBOM BBITIOJTHSOIIAS
CaMOCTOSITEIbHO CpaBHEHUS C MpeArnoJaracMbie
orubaromiero JEeSTEIILHOCTBIO IPYTHX. JIEHCTBUSL.
TIPETISITCTBHSL. YMeHue UCTI0Ib30BaTh
29 | IIpoBepounas paboTa Ne2 O60061menue u MH(POPMAILIHUIO ¢ YIETOM [IpoBepouHas
o TeMe «Buaer CUCTEMAaTH3aIHA ATUYECKUX U MPABOBBIX pabota Ne2
JBKEHUM POOOTOBY OCHOBHLIX OHSITHH ITO HOPM.
TeMe «BUIbl ABIKEHUH
poOOTOB»
30 | PaboTa Hag MpOEKTaMH. YMeHHe coCTaBIATh PerynasiTuBHbIE: Camoonpeoene- CopeBHOBaHUS
[IpaBuna copeBHOBaHUH. IUIaH OJEUCTBUH U1 yenenonazanue — Hue —
pELICHUs CTIOKHOM peoOpa3oBbIBATh CaMOCTOSITEIBHOCTD U
3aaun MPAKTHYECKYIO 3a7auy JUYHas
31 | CopeBHOBaHHE pOOOTOB YMeHHEe COCTaBIATh B 00pa30BaTeNIbHYIO; OTBETCTBEHHOCTbH 32 CopeBHOBaHUS
Ha TECTOBOM MoJje. 3auer TJ1aH ACUCTBUHN 11 KOHMPOb U CAMOKOHMPONb | CBOU MOCTYIKH.
BpEMEHH U KOJMYECTBa pelieHus CI0KHON — HCIOJIb30BAaTh Cmuicnoobpazosarue
(91115 3 3a/1a4u yCTaHOBJICHHBIE MIPaBUJIa B | — CAMOOLIEHKA Ha
KOHCTPYMPOBAHUS KOHTpOJIE crioco0a pelieHns | OCHOBE KPUTEPUEB
pobota 3a/1a4u. YCHENIHOCTH Y4eOHOH
32 | KoncrpyupoBaHue Pa3pabotka IlosnaBareabHbIe: 0Owe JeATEIIbHOCTH Pewrenue 3agau
COOCTBEHHOU MOJEIN coOCTBEHHBIX MOJieNiel B | yueOHble — TBOpueckoe Hpascmeenno- (MHI. ¥ TpyT)
po60Ta rpymnmax. peuICHuC y‘IeﬁHLIX u omuveckas
33 | KoncrpyupoBanue PazpaboTka IIPaKTUYCCKUX 3a]a4: opuenmayus — Pemenue 3anau
COOCTBEHHOM Moienu COOCTBEHHBIX MOJIefiell B | YMEHHE MOTUBUPOBAHHO HaBBIKU (MHI. ¥ TpyTI)
po6ora rpymmnax. OTKa3bIBaThCS OT 00pas3iia, | COTPYAHUYECTBA B
34 | [IporpammupoBaHue 1 IIporpamMmmupoBanue HCKaTb OPHI'HHAIbHBIC PasHbIX CUTYyalHUsX, Pemrenue 3anau

HCIBITAHUE COOCTBEHHOM

MOJICJIM B I'pynIiax

peaicHus; CaMOCTOSATCIIBHOC

YMCHHUEC HC CO31aBaTh

(MHJ. W rpynm)




Moienu poboTa. BBIIIOJIHEHUE Pa3IMYHBIX KOH(IMKTHBIX
TBOPYECKUX paboT; yyacTHe | CUTYalMii U HAXOIUTh
36 | IIpe3enTarnuu u 3amura 1 | IIpe3enTanus Mmojenei B MIPOCKTHOM JEATEIBHOCTH | BBIXObI 3amuTa npoeKTa
npoekra «Moi KoMmyHHKaTHBHBIE:
YHUKaJIbHBIA POOOT» 83aumooeticmaue —
(dopMynupoBaTh
CcOOCTBEHHOE MHEHHUE U
HO3ULUIO
IToBTOopenue (1 1)
| 37 | Hosropenue. | 1] becena
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2.2. YciaoBus peajiu3aliy MporpamMmabi:

Ha6opsr kouctpykropoB LEGO MINDSTORMS Education EV3

[Iporpammuoe obecneuenne LEGO

O6opynoBaHue UHXEHEPHOTO Ki1acca

Komnbroteps! /i oOyuaromuxcs

Kommnerorep ans nemarora

Marepuaiibl HHTEPHET PECYpPCOB

Cpencra peanuzaru UKT marepuanoB Ha ypoke (WHTEpaKTHBHAS ITaHEIb, IIPOEKTOP,
9KpaH)

Nook~wbdpE

2.3. @opMBbI aTTECTALMH.
IIpuMepHBIE TEMBI IPOEKTOB:

CripoekTupyiTe U MOCTPOWTE aBTOHOMHOTO po00Ta, KOTOPBIM JBHKETCS MO MPaBHUIBHOMY
MHOTOYT'OJIbHUKY U U3MEPSET PACCTOSIHUE U CKOPOCTh
CrpoekTupyiTe 1 MoCTpOMTE aBTOHOMHOTO POo0O0Ta, KOTOPHIN MOXKET MepPEABUTATHCS:

e Ha paccrosgHue | M

®  HCIOJIBb3YS XOTS OBl OJIMH MOTOP

®  HCIOJIB3YS JJIS IEPEBUKEHHS KoJieca

®  aTaKXKe MOXET 0TOOpa)kaTh Ha 3KpaHe MPONAEHHOE UM PACCTOSIHUE
CripoexTHpyiiTe U IOCTPONUTE aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET IepeMeIIaThbCs U:

®  BBIYHCIATH CPETHIOI0 CKOPOCTh

®  aTaKXe MOXET 0TOOpa)kaTh Ha 3KpaHE CBOIO CPEAHIOI0 CKOPOCTh
CrpoeKkTupyilTe U MOCTPOUTE aBTOHOMHOTO POOOTA, KOTOPBIA MOKET TIEPEIBUTATHCS:

e Ha paccrossHue He MeHee 30 cMm

®  WCIOJIb3YS XOTS OBl OJIMH MOTOP

®  HE MCHOJIb3YA JUIsl IEPEIBHKEHUS Kojleca
CrpoekTupyiite, MOCTPOUTE U 3aPOTPAMMUPYHTE POOOTA, KOTOPBIM MOXKET JIBUTATHCS BBEPX
10 KaK MOKHO 0o0Jiee KpyTOMY YKIIOHY.
CrpoekTupyiite, IOCTPOUTE U 3alpOrpaMMHUPYHTE pOOOTa, KOTOPBIA MOXKET MEPEIBUTaThCS
[0 TPaeKTOPUH, KOTOpas oOpa3yeT MOBTOPSEMYIO TeoMeTpudeckyio (Gurypy (Hampumep:
TPEYroJbHUK WM KBAJPaT).
CrpoexTupyiiTe U MocTpoiite 60s1ee yYMHOTO po0OOTa, KOTOPBIA pearupyer Ha OKPYKAroIIyIo
00CTaHOBKY. 3amporpaMMHUpyHTe €ro Juisi HCIOJIb30BaHMS JATYUKOB I[BETA, KacaHUs, U
yJIBTPA3BYKOBOI'O JAaTUMKA JJI1 BOCIPUSATHS Pa3IMYHBIX JAHHBIX.
CrpoexTupyiite, MOCTPOITE U 3aIpPOrpaMMUPYHTE POOOTHU3UPOBAHHOE CYIIECTBO, KOTOPOE
MO>KET BOCIIPUHUMATh OKPYKAIOIIYIO CpEly U pearupoBaTh CIEIYIOIUM 00pa3oMm:

®  U3]aBaTh 3BYK;

e unu oToOpakarh 4T0-1100 Ha FKpaHe Moayns EV3.
CrpoexTupyiiTe, OCTPONTE U 3amporpaMMHUpPyTe pOOOTH3UPOBAHHOE CYIIECTBO, KOTOPOE
MOJKET:

®  YyBCTBOBAThH OKPYXKAIOUIYIO 0OCTaHOBKY;

® pearupoBarb JBUKECHHUEM.
CropoekTupyiTe, MOCTPOTEe U 3aIpOrpaMMHUpPYHTE POOOTHU3UPOBAHHOE CYILECTBO, KOTOPOE
MOJKET:

e  BOCIPHHHUMATh YCIOBHS CBETA U TEMHOTHI B OKpY>Karollei 00CTaHOBKE;

e pearupoBaThb Ha KaKJ0€ YCIOBHE Pa3INYHbBIM ITIOBEICHUEM.



2.4. @opmbI aTTECTALMH.
DopMbI KOHTPOJISA
1. IlpoBepouHbie pabOTHI
2. IIpakTuyeckue 3aHATHS
3. TBopYecKHe MPOEKTHI
[lpu opraHM3anyy TPAKTHYECKUX 3aHSATHH M TBOPYCCKUX MPOCKTOB (DOPMHUPYIOTCS Malibie
IPYIIbI, COCTOsImMUe U3 2-3 ywammxcs. Jis KaxaoW rpynmbl BBLICISETCS OTACIbHOE pabdouce
MECTO, COCTOSIIIEE U3 KOMIIBIOTEPA U KOHCTPYKTOPA.
[IpeoGmanarommeit GopmMoii TEKYyIIEro KOHTPOJIS BBICTYNAET IMPOBEPKa PadOTOCIIOCOOHOCTH
poboTa:
® BBIICHCHUC TEXHUYCCKOW 3a1a4H,
e OIpe/esICHUE MyTel PeIeHUs] TEXHMYESCKOH 3a1aun
Kontponb ocymiectisercs B (GopMe TBOPYECKHX IPOCKTOB, CAaMOCTOSITEIBHOW pa3pabOTKu
pabor.

IIpe3eHTanus rpynnoBoro nNpoexkra

[Ipouiecc BbIMOJTHEHHST WTOTOBOM pabOTHl 3aBepIIAETCS MPOLEAYpOM Mpe3eHTalHuu
NefcTByIOLIEro poboTa.

[IpeseHTanmusi COMPOBOXKIAETCS JEMOHCTpAIMe JEHCTBYIOIEH Momenu podoTa U
MPEeACTABISIET COO0M yCTHOE cooOmieHne (Ha 5-7 MUH.), BKIIIOYANOIiee B ce0s CIEAYIONIYIO
uH(popMaInIo:

- TeMa U 000CHOBaHHUE aKTyaJIbHOCTHU MPOEKTA;

- 1Ie7b ¥ 33/1a4M POEKTUPOBAHUS;

- 3Tambl U KpaTKas XapakTepUCTUKA MPOEKTHOM IEeATEIbHOCTH Ha Ka)K/I0M U3 ATAIOB.

OneHnBaHue BBITYCKHOM pabOThI OCYIIECTBISETCS MO pe3ybTaTaM Mpe3eHTauu podboTa Ha
OCHOBE OTpeIeNICHHBIX KPUTEPHEB.

2.5. MeronuyecKkue MaTepUaJIbl.

1. Marepuansl caliToB

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

e http://nau-ra.ru/catalog/robot
http://www.239.ru/robot

e http://www.russianrobotics.ru/actions/actions_92.html

e http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-po6oToTeXHHKA

e http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681

e http://www.slideshare.net/odezia/180914-39396539

2.6. CHHMcCOK JUTEepaTypBhl.

1. Konocos /JI. T'. IlepBblii mar B poGotorexHuky. [Ipaktukym mis 5-6 wmaccos\ [I. T.
Konocos. — M.: BUHOM. Jla6oparopus 3nanuii, 2012 — 292 c.

2. bnor-cooOmecTBo mobOuteneit pob6oros Jlero ¢ mpuMepamMu mnporpamMMm [DIeKTpPOHHBIH
pecypc] / http://nnxt.blogspot.ru/2010/11/blog-post_21.html

3. JlaGopaTopHble  NPAaKTUKyMbl 1O  MPOrpPaMMHPOBAHUIO  [DIEKTPOHHBIM  pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. OGpazoBatenpHas nporpamma «BBeneHne B KOHCTpYHUpOBaHHE POOOTOB» U TpapHUuECKHii
SI3BIK IIPOrpaMMHUPOBAHUS po6oTOB [D7EeKTPOHHBIN pecype] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks



http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280#program_blocks

. [IpuMepsl KOHCTPYKTOPOB U MpOrpamMM K HUM [DneKTpoHHBINA pecypc] / Pexum mocryma:
http://www.nxtprograms.com/index2.html

. [Iporpammbl i1 poborta [DnekrpoHHblii pecypc] /  http://service.lego.com/en-
us/helptopics/?questionid=2655

. Y4eOHUK 1o mporpaMMupoBanuto poootos (Wiki) [DnekrponHslit pecype] /



http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://service.lego.com/en-us/helptopics/?questionid=2655
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