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IHosicHUTEJABLHAA 3AIINCKA

Pabouas mporpaMMa BHEYpPOYHOH IEATEIBHOCTH MO OOLICHMHTEIUICKTYaJbHOMY HAIpPaBJICHUIO
AIIEKTUBHOTO Kypca «OCHOBBI pOOOTOTEXHHUKI JJIs ydauiuxcs 8 kiacca paccuntaHa Ha 34 yaca B roj
(1 uyac B HeAeJNI0), 4YTO COOTBETCTBYET Y4e€OHOMY TIUIaHY MYHHIMIIATHHOTO OIOKETHOTO
obmieoOpazoBarenpHoro  yupexkaeHus "Cpemssst oOmeoOpasoBaTtenbHas 1mkoia c.llymumoBka"
Ycceypuiickoro ropoackoro okpyra Ha 2022-2023 y4ueOHbIii 1o

JomonautenpHas —oOmieoOpazoBarenpHas mporpamma «PoOOTOTEXHWKA» COCTaBJICHA B
cootBercTBUM [Ipnkazom MunoOpnayku Poccuu ot 29.08.2013 Ne 1008 «O0 yrBepknenuu Ilopsaka
OpraHu3alliii ¥  OCYIIECTBJICHUS  OOpA30BATENbHON  JEATEIILHOCTH MO  JIOTIOJHUTEIHHBIM
0011eo0pa3oBaTebHBIM POrpaMMam» U Ha ocHoBe mporpammel kypea JI.I'. Komocosa «IlepBsrii mar

B pobotorexuuky» (/.I'. Komocos. IlepBeiii mar B poboTtoTexHuky. W3marenbctBo: bunowm.
Jlaboparopus 3uanwmii, ISBN 978-5-9963-0544-5; 2012 1.).

eab kypca:

N3yuenne snexkTUBHOro Kypca «PoOOTOTEXHMKa» HAIpaBICHO Ha JOCTHXKEHHUE CIIEAYHOLIEH
LIEJIM: pa3BUTHE UHTEPECca MIKOJbHUKOB K TEXHUKE U TEXHUYECKOMY TBOPYECTBY.

3agaun:

1. Tlo3HakOMHUTH C TPAKTUYECKUM OCBOCHHUEM TEXHOJOTHH MPOEKTUPOBAHUS, MOJICITUPOBAHUS U
W3TOTOBJICHUS MMPOCTEUIINX TEXHUYECKUX MOJIEIICH.

2. PasBuBarth TBOPYECKHC CIIOCOOHOCTH U JIOTHYECKOE MEBIIIJICHHE.

3. BBIABUTH M pa3BUThH MPUPOIHBIC 3JATKH U CIOCOOHOCTH JIeTel, TOMOTAIOIINE JOCTHYD yCIeXa
B TEXHUYECKOM TBOPYECTBE.

YyeOHbIEe MaTepUAJIbI:

1. Komocos JI. I'. TlepBsiii 1rar B po6otorexuuky. [Ipakrukym mis 5-6 kiaaccos\ J. I'. Komocos. —
M.: BUHOM. Jla6oparopus 3nanwmii, 2012 — 292 c.

Ha6op koucrpykropos LEGO MINDSTORMS Education EV3
[Iporpammuoe obecrieuenne LEGO

Marepwuaisl caiira_http://www.prorobot.ru/lego.php

o &~ W

Cpenctsa peanuzauuu UKT maTepuanos Ha ypoke (KOMIBIOTEpP, MPOESKTOP, SKPaH)
OO0mas xapakTepucTHKa Kypca

O,Z[HOfI U3 BaXXHBIX HpO6J'I€M B Poccuu saBmsioTcsa e€ HemocTaTodHas 00ecreYeHHOCTh
HH)XCHCPHBIMH KaJpaMU. Ceiiyac H606X0,Z[I/IMO BCCTU TMOITYJIAPU3ALUTIO npo@eccun HHXXCHEPA.
HMHTencuBHOE HCIIOIL30BaHUE pO6OTOB B 6BITy, Ha IMPOU3BOJACTBC U Haquoﬁ ACATCIIBHOCTH Tpe6yeT,
YTOOBI IOJIH30BATCIIN 06J1az[an1/1 COBpPCMCHHBIMH 3HAHUSIMU B obmacTu YIIpaBJICHUA pO6OTaMI/I, qTo
MO3BOJIUT pPa3BUBAaTb HOBBIC, YMHBLIC, Oc3omacHeie U Oosiee MNPOABHUHYTBIC AaBTOMATU3UPOBAHHBIC
CUCTCMBEI. HeO6XO,[[I/IMO MNPpUBHUBATH HUHTCPEC  ydallUXCA K obOactu pO6OTOTeXHI/IKI/I u
ABTOMATHU3UPOBAHHBIX CUCTCM.

Taxxe maHHBIM KypC AaCT BO3MOKHOCTH HIKOJIbHUKAM 3aKpPCIUThH U IMPUMCHUTL HA IMPAKTHUKE
MOJIYYCHHBIC 3HAHUA 110 TAKUM JUCHUIIIIMHAM, KaK MAaTCMATHKa, (1)I/I3I/IK8., I/IH(i)OpMaTI/IKa, TCXHOJIOTH 4.

Ha 3ansartusx 1o TCXHUYCCKOMY TBOPYCCTBY Y4JalllUCCA COIPUKACAKOTCA CO CMCIKHBIMU
O6pa3OBaTeJ'ILHBIMI/I obmacTsaMHM. 3a CYeT HCHOJB30BAaHUS 3amaca TEXHUYECKMX IOHATHH |
CIICUAJIBHBIX TCPMHHOB CTAHOBATCA HNIMPE KOMMYHUKATHBHBIC (bYHKI_[I/II/I sA3bIKa, Ootee FJ'Iy60KI/IC
BO3MOKHOCTH JIMHITBUCTUYCCKOTO Pa3BUTHUA 06yt1a10mer0051.



IIpy 03HaKOMIIEHMM C NIPABUJIAMM BBIINOJHEHUS TEXHUYECKUX M IKOHOMUYECKHUX PACUETOB IpU
IIPOCKTUPOBAHUU YCTPOUCTB U NPAKTHYECKOM HCIIOJIb30BAHUU TEX WM MHBIX TEXHUYECKHUX PELICHUI
LIKOJIBHUKM 3HAKOMATCA C OCOOEHHOCTSIMM IIPaKTHMYECKOI0 IpUMEHEHMsT MaTemaTuku. OcBauBas
MPUEMBI MTPOEKTUPOBAHUSA UM KOHCTPYHPOBAHMSA, pedsTa MpUOOPETAIOT OMBIT CO3AAHUSI PEATbHBIX H
BUPTYAJIBHBIX JIEMOHCTPALIMOHHBIX MOJCIICH.

[lonBenenne utoroB paboThl MPOXOAUT B (hopMe OOIIECTBEHHOW Npe3eHTalMu (BBICTABKa,
COCTSI3aHHE, KOHKYPC, KOH(EPEHIIUS UT.1I.).

Jnst peanuzanii mporpaMmMbl UCIOJIB3YIOTCST 00pa3oBaTelibHbIe KOHCTPYKTOpPH (hupmbl Lego,
koHCTpykTop LEGO MINDSTORMS Education EV3. On mnpencraBiser coboii Habop
KOHCTPYKTHUBHBIX JIETaJICH, MO3BOJISIONINX COOpaTh MHOTOYMCIICHHBIE BApUAHTHI MEXaHU3MOB, Ha0OD
JaTYUKOB, JBHUrateld u Mukpokomnbiorep EV3, xoTopblii ympaBiseT Bceil NOCTpOEHHOU
koHcTpykuueil. C koHctpyktopoMm LEGO MINDSTORMS Education EV3uger HeoOxomumoe
MpOrpaMMHOE OOecreueHue.

AjxpecaTt nporpamMmmsl

Bospact pgereif, y4acTByIOIIMX B peaju3alliy JIaHHOW JIOTIOJIHUTEIHLHON 00pa3oBaTeIbHOM
porpaMmsl, kosednaercs ot 11 o 15 ner.

O0beM 1 CpOK 0CBOEHMS NMPOrPaMMBbI

JlanHasi mporpaMMa W COCTaBIICHHOE TEMaTH4YeCKOe IUIaHUPOBAHHE pAacCUMTaHO Ha | Tof
o0y4enwus, 34 yaca.

IlnanupyemMslii pe3ybTar:

CrtuMynupoBaTh MOTHUBALIMIO YyYalllUXCSl K TIOJYYEHHUIO 3HAHUN, MOMOrath (OpMHUpPOBATh
TBOPUYECKYIO JTUYHOCTb.

CriocoOcTBOBaTh pa3BUTHUIO HHTEpeca K TEXHUKE, KOHCTPYHPOBAHUIO, MPOTrpaMMHPOBAHUIO,
BBICOKMM TE€XHOJIOTUSM, (OPMUPOBATH HABBIKM KOJUIEKTUBHOTO TPYZA.

®opmMupoBaTh HaBBIKM KOHCTPYUPOBAHUS U IPOTPaMMHUPOBAHUS POOOTOB.

dopMHUpOBaTH MOTHUBAILIMIO K OCO3HAHHOMY BHIOOPY MHKEHEPHOUW HAMPABICHHOCTH OOyYCHHUS B
NaJIbHEHUIIIEM.

OCHOBHOE COJEPKAHUE
1. BBenenue B po00TOTEXHUKY (2 1)

Po6otel. Buasl po6oToB. 3HaueHne poOOTOB B KH3HU 4YesoBeka. OCHOBHBbIE HaIpaBlICHUS
npuMeHeHust poooToB. MckyccTBennblil nHTemIekT. [IpaBuna pabotsl ¢ koHcTpykTOpom LEGO

VYnopasnenue poboramu. Meroapl  oOmenus ¢ poborom. CocTraB  KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble S3bIKH NPOrpaMMHpOBaHMs. VX OCHOBHOE Ha3HAuY€HHE U
Bo3MOxkHOCTH. Komannawl ympaBnenusi poboramu. Cpena mporpaMMHpPOBAHUS MOJYJNS, OCHOBHBIE
OJIOKH.

2. 3nakomcTBO ¢ po6oramu LEGOMINDSTORMSEV3 EDUCATION. (4 u)

IIpaBuna TexHuku Oe3omacHocTH TMpH pabore ¢ poboTaMu-KOHCTpyKTOopamu. IlpaBuia
oOpamienus ¢ poOGotamu. OCHOBHBIE MeEXaHMYECKHME JeTald KOHCTpykTopa. X Ha3BaHue H
Ha3Ha4YCHHUE.

Monayns EV3. O630p, 3kpaH, KHONKU YIpPaBICHHUS MOAYJIEM, MHIUKATOP COCTOSHHS, MOPTHI.
YcranoBka 6atapel, croco0bl SKOHOMUHU 3Hepruu. Brimrouenue moaynss EV3. 3anuce nporpammsl U
3amyck ee Ha BbinosiHeHue. CepBoMoTopsl EV3, cpaBHeHHE MOTOPOB. MOIIHOCTH ¥ TOYHOCTH MOTOPA.
MexaHnKka MEXaHU3MOB U MallluH. Buabl coequHeHnii U nepesayd u uX CBOMCTBaA.



Cb6opka pobotoB. COopka Mozaenu poboTa Mo MHCTPYKUMHU. lIporpamMMupoBaHHE IBUKECHUS
BIEpe] IO NpsiMOW TpaekTropuu. Pacuer umcia oOOpOTOB Kosleca ISl TMPOXOKACHHS 3aJaHHOTO
PaCCTOSIHUSL

3. Aatunku LEGOMINDSTORMSEV3 EDUCATION u ux napamerpsbl. (6 4)

Jatuuku. Jlatunk kacanus. YcTrpolcTBo nartyuka. [Ipaktukym. Pemenne 3a1a4 Ha IBUKEHHE C
KCIMOJIb30BAHUEM JaTUYMKA KaCAHUSI.

JlaTuMk 1BeTa, peKUMBI pabOTHl naTdynka. PemieHue 3amady Ha JABUKEHUE C HMCIOJb30BaAaHUEM
aT4YUKa I[BETA.

VapTpa3BykoBoil JaTyuk. PemeHue 3amad Ha JIBUKEHHE C HCIOJb30BAaHUEM JaT4UKA
paccTosiHuUs.

I'upockonuueckuii gatuuk. MHppakpacHbIil 1aTYMK, peXUM MPUOIMHKEHUS, PEXKUM Masika.
[ToaxmtoueHne 1aTYINKOB U MOTOPOB.

Hnurepdeiic monyns EV3. Ipunoxenus moayns. [IpencraBnenue nmopra. YpaBieHHE MOTOPOM.
[Iposepounas padota Ne 1 no teme «3HakomcTBO ¢ poboTamu LEGOMINDSTORMS».

4. OCHOBBI IPOrPAMMHMPOBAHMSA U KOMIILIOTEPHOM JIOTHKH (9 1)

Cpena mporpammupoBanusi Moayisi. Co3mganue mporpaMmbl. Y aaneHue OJ0koB. BwimomHeHue
nporpaMmMbl. CoOXpaHeHHEe U OTKPBITHE TPOrPAMMBI.

Cuerunk kacanuil. BeTBienne mo matyumkaM. MeTonbl IPUHATHS pemieHuid podoToM. Momenun
MOBEICHUS MIPH Pa3HOOOPA3HBIX CUTYALIUSX.

[Tporpammuoe obecnieuenue EV3. Cpena LABVIEW. OcHoBHOe okHO. CBOWMCTBA U CTPYKTypa
npoekra. Pemnenue 3amau Ha JBWKEHHE BJOJb CTOPOH KBajpara. lcmonp3oBaHWe LMKIOB MpU
pElIeHNH 3aa4 Ha JABI)KECHHUE.

[Iporpammubie OJIOKM M TaJIUTpbl NporpammupoBanus. CTpaHHIAa anmapaTHBIX CPEICTB.
Penakrop kontenta. UucTpymeHTsl. Ycrpanenue Henosagok. [lepesamyck Mmomyss.

Pemenne 3aJa4 Ha ABHIXXCHHC IIO0 KpHBOﬁ. HezaBucumoe YIIpaBJICHHUC MOTOpAMM. HOBOpOT Ha
3a/IaHHOC YHCJIO I'palyCOB. Pacuer yriia nmoBopoTa.

Hcnons30Banne HIKHETO JaTyruKa OCBCIICHHOCTH. Pemenne 3aJa4 Ha IBHXCHHUEC C OCTaHOBKOH
Ha qepHofI JmHuK. Pemenns 3aJa4d Ha IBMKCHUC BJOJIb JIMHHUH. KaJ'II/I6pOBKa JaTdyrKa OCBCIICHHOCTH.

HpOFpﬂMMI/IpOBaHI/IC MOI[y.]'IGIZ. Pemenue 3amau Ha IMPOXOXKIACHUC 110 IIOJIO M3 KICTOK.
COpeBHOBaHI/IH pO6OTOB Ha TCCTOBOM IIOJIC.

5. IlpakTukyM no cOopke podOOTH3MPOBAHHBIX cucTeM (8 4)

N3mepenue ocsemennoctu. OmnpenencHue 1BeToB. Pacnmo3naBanue 1BetoB. lcmonb3oBaHue
KoHCTpyKTOpa Lego B kauecTBe udpoBoii 1abopaTopuu.

I/ISMepeHI/IC paCCTOHHI/II\/’I 0 00BEKTOB. CKaHI/IPOBaHI/Ie MCCTHOCTH.

Cumna. Ilneuo cunbl. [Togbemusiii kpan. CueTyrk 060poToB. CKOPOCTH BpaIleHUS] CEPBOMOTOPA.
MoHOCTh. YpaBieHue po60TOM ¢ TOMOIIBIO BHEIIHUX BO3AEUCTBUIA.

Peaxius poOota Ha 3BYK, 1IBET, kKacaHue. Taiimep.
JIBMKEHHME 10 3aMKHYTOM TpacKTopuu. Pellienne 3a1a4 Ha KpUBOJIMHEHHOE IBUKCHHUE.

KOHCprI/IpOBaHI/IC 1Y (N E p060TOB g pelICHUA 3a4da4 € HUCIOJb30BAHUCM HCECKOJBbKHUX
Pa3HbBIX BUAOB JATYUKOB. Pemienue 3aga4d Ha BBIXOH U3 J'Ia6I/IpI/IHTa. OFpaHI/I‘{CHHOC JABHXXCHHC.

[IpoBepounas padota Ne2 mo reme «Buabl IBHKEHUN pOOOTOBY
5



6. TBopueckne NpoeKkTHbIE padoThI U cOpeBHOBaAHUA(6 4)

[IpaBuna copeBHoBaHuil. Pabota Hanx npoekramu «/IBukeHue Mo 3aJaHHOW TPacKTOPUUY,
«Kerenppunry. CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE.

KoncrpyupoBanue coOCTBeHHOH Monenu poboTa.
cobcTBeHHOM Moxenu pobota. [lonsenenwe wuroroB pabotsl ywammxcs. [loaroroBka IOKIIanos,
NPE3EHTAIN, CTCHIOBBIX MAaTEPUAJIOB ISl UTOTOBOM KOH(EPEHIMH. 3aBEepIICHUE CO3JIaHMsI MOJIeIICH

pOOOTOB JUISI UTOTOBOW BBICTABKH.

OO01ast MPoAOKUTENBHOCTh Kypca COCTaBIseT 35 yacoB, KOTOPBIE pacHpelesIeHbl CIIEIYIOIINM

obpa3zom:

[IporpammupoBanue

Y4edHO-TeMaTHYeCKOe MVIAHHPOBAHHE

HaumenoBaHue pa3iesioB 1 TeM Bcero Buabl KOHTpOJIs
4acoB

BBenenue B poOOTOTEXHUKY 1

3nakomctBo ¢ poboramu LEGO MIND- 4
STORMS EV3 EDUCATION.

Hatunkn LEGO n ux mapamerpsl 6 Co3nanue npoekra

OcCHOBBI IPOTPaAMMHUPOBAHUS 17 9 Co3maHue mpoekTa
KOMIIBIOTEPHOU JIOTHKH

[IpakTukym 1o cOOpke pPOOOTU3UPOBAHHBIX| 8 Co3zmanne nmpoekTa
cucTeM

TBopueckue MPOEKTHBIE  PaOOTHI u 6 CopeBHOBaHUS
COpPEBHOBAHUS Moienei po6OTOB.

[IpeseHTanust TpynmnoBbIX
MIPOEKTOB

BCEI'O

34

@D opMBbI KOHTPOJISA

1. TIpoBepounbie pabOTHI

2. llpaktuyeckue 3aHATUS

3. TBopueckue MpoeKThI

[Ipy opranuzanuu NPaKTUYECKUX 3aHATUA U TBOPYECKHX MPOEKTOB (POPMUPYIOTCS Mallbie
TPYIIIbI, cocTosMe U3 2—3 yyammxcs. s KakI0# Tpymsl BeIAEISIETCS OTAEIbHOE padouee MecTo,

COCTOALICC U3 KOMIIBIOTEpPA U KOHCTPYKTOPA.

[Ipeobnanaromelt ¢GopMOH TEKyLIEro KOHTPOJIS BBICTYHAaeT IpoBepKa paboTOCIOCOOHOCTH

poboTa:

BBISICHEHHE TEXHUYECKOM 3aJga4du,

ONpCACIICHUC nyTe171 pemicHuA TEXHUYECKOH 3a1a49u

paboT.

Metoasb! 00y4yeHus

KOHTpOJ'H: OCYIICCTBIIAACTCA B (I)OpMC TBOPYCCKUX IIPOCKTOB, CaMOCTOSTEIbHOM pa3pa60TI<1/1

U HUCIOBITAHUC




[To3HaBaTenbHBIN (BOCIPUATHE, OCMBICICHUE U 3alIOMUHAHUE YYAIIUMHUCS HOBOTO MaTepHalia ¢
IPpHUBJICYCHHUEM Ha6JHOI[CHI/I$I TOTOBBIX IPUMCPOB, MOACIIUPOBAHMS, U3YUCHUS I/IJIJIIOCTpaL[I/If/'I,
BOCIIPUSTHS, aHAJIN3a U 0000IIEHUS] MaTepUaIIOB);

MeTto1 npoeKToB (IIpU YCBOEHUH U TBOPUECKOM PUMEHEHUH HaBBIKOB M YMEHMII B Ipoliecce
pa3paboTku COOCTBEHHBIX MOJICICH);

KoHTposabHbIi MeTO1 (TIpU BBISIBIIEHUN Ka4€CTBAa YCBOCHUS 3HAHUM, HABBIKOB U YMEHUN U UX
KOPPEKIHS B IPOLIECCE BHIMOIHEHUS TPAKTUUECKUX 3aJaHUMN);

I'pynmoBast paboTta (MCIOIB3yeTCs P COBMECTHOM COOPKE MOJIENEH, a TakXKe MPH pa3padboTKe
IIPOEKTOB).

@ opMbl OPpraHu3annu y4eOHbIX 3aHATH I

YPOK-KOHCYJIbTAIUS;
MPaKTUKYM;

YPOK-TIPOEKT;

YPOK MPOBEPKHU U KOPPEKIIUU 3HAHUN U YMEHHIA.
BBICTaBKa;

COpPCBHOBAHHUS,

Pa3paboTka kaxaoro mnpoekTa peaiau3yercs B (opme BBINOJHEHHS] KOHCTPYUPOBAHUS U
MIPOrpaMMHUPOBAHMS MOJETU poOOTa ISl pelIeHUs MPEASIOKEHHOM 3a1auu

B pe3yabTaTe u3ydeHusi Kypca yyauuecsi 10JKHbI:

3HATBH/NIOHUMATh

1. poab u MecTo pOOOTOTEXHUKH B )KM3HU COBPEMEHHOTO OOIIECTBA;

2. OCHOBHBIC CBEJICHHE U3 UCTOPHUHU Pa3BUTHUS poOOTOTeXHUKH B Poccnu u Mupe;

3. OCHOBHBIC TIOHATHUS POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKUE TEPMHUHBI, CBS3aHHBIC C
poreccaMu KOHCTPYUPOBAHUS U MPOrPaMMHUPOBaHUsT pOOOTOB;

4. mpaBwiia ¥ Mepbl 0€30MTACHOCTH MPH pabOTe C ITEKTPOUHCTPYMEHTAMHU;

5. o0mee ycTpoHCTBO M IPUHIIMITBI JEHCTBUS pOOOTOB;

6. OCHOBHBIC XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

7. 0OIIYyI0 METOAMKY pacueTa OCHOBHBIX KHHEMATHUYCCKUX CXEM;

8. MOpSIOK OTHICKAHHS HEUCIIPABHOCTEH B PA3JIMYHBIX POOOTU3UPOBAHHBIX CUCTEMAX;

9. MeToIuKy NpOBEpKH pabOTOCIIOCOOHOCTH OT/CIILHBIX Y3JIOB U JICTAJICH;

10. oCHOBBI MOMYASPHBIX A3BIKOB MPOTPAMMHPOBAHHS,

11. mpaBuna TeXHUKH 0€30MaCHOCTH MpHU paboTe B KaOMHETE OCHAIIIEHHBIM
3JIEKTPOOOOPYIOBAaHUEM;

12. ocHOBHBIE 3aKOHBI ANEKTPUUECKHX IIETeH, MpaBuia 6€30MacHOCTH MPHU padboTe C
ANEKTPUYECKUMHU IETISIMH, OCHOBHBIE PAJHOAIEKTPOHHBIE KOMIIOHEHTHI;

13. onpenenenus poOOTOTEXHUIECKOTO YCTPOMCTBA, HAMOOJIee pacpOCTPaHEHHBIE CUTYAIUH, B
KOTOPBIX TPUMEHSIOTCS POOOTHI;

14. uMeTh TpeCTaBICHUS O MEPCIEKTUBAX PA3BUTHS POOOTOTEXHUKH, OCHOBHBIE KOMIIOHEHTHI

IpOTrpaMMHBIX CPCA;



15. 0CHOBHBIE IPUHIUIIBI KOMIIBIOTEPHOI'O YIIPaBJICHUs, HA3HAYEHUE U IPUHLIUIIBI paOOTHI
IBCTOBOI'O, YJIIbTPA3BYKOBOT'O AAaTUYMKA, IaTYHMKA KaCaHUA, PA3JIMYHBIX UCIIOJTHHUTCIBHBIX
YCTPONCTB;

16. pa3nuuHbIe CIOCOOBI TIEpPeIaYl MEXaHHUECKOTO BO3JICHCTBYS, PAa3JIMYHbIC BU/IbI IACCH, BUIBI
Y HA3HAYCHUE MEXaHUYECKUX 3aXBATOB;

YMETH

cobuparh MpocTeIe MOICTH C UCIoJIb30BaHueM EV3;

=

2. CaMOCTOSITEIBHO MPOEKTUPOBATH M COOMPATh M3 TOTOBBIX JAETANCH MAaHUITYISTOPH K POOOTOB
Pa3JINYHOTO HA3HAYCHHS,;

3. HCHOJB30BaTh ISl MPOrpaMMHUpOBaHus MUKpokommbioTep EV3 (mporpammupoBats Ha
muctiee EV3)

4. BianeTh OCHOBHBIMM HaBbIKaMU paOOTHI B BU3YaJIbHOU cpesie MPOrpaMMUpPOBaHHUs,
MIPOrpaMMHUPOBATh COOpaHHbIE KOHCTPYKIMH MO/JT 337ja4i HA4aJIbHOTO YPOBHS CIOXKHOCTH;

o

paspabaThIBaTh U 3alKCHIBATh B BU3YAJIbHOM Cpejie MPOrpaMMHUPOBAHMSI TUIIOBBIE YIIPaBJICHUS
po6oTom

6. MOJB30BATHCSI KOMIIBIOTEPOM, TIPOTPAMMHBIMH TPOTYKTaMH, HEOOXOAUMBIMH TSl O0yIeHUS
IIporpaMMme;

~

o 0MpaTh HEOOXOUMBIC TATYMKUA U UCTIOTHUTEIILHBIE YCTPOMCTBA, COOUpATh IPOCTEUIITHE
YCTpOﬁCTBa C OAHUM HJIM HECKOJIbKMMMH NaTdyUKaMu, CO6I/IpaTI) " OTIIAXKUBATh KOHCTPYKIUU
6a30BBIX p0OOTOB

8. mpaBUIBLHO BRIOMpAThH BUJ NIEPEIavl MEXaHMYECKOTO BO3ICHCTBHS IS PA3TUIHBIX
TEXHUYECKUX CUTYallUui, COOMPaTh ACUCTBYIONINE MOJIETH pOOOTOB, a TAKKE UX OCHOBHBIE
Y3716l K CHCTEMBI

9. BecTH MHIUBUAYaAIbHbIE U TPYIIIOBBIE UCCIIEOBATEILCKUE PAOOTHI.
O0mme yuyeOHbIE YMEHHSI, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH
Ilo3HaBaTenbHAAA 1eATEJIbLHOCTD

Hcnonb3oBanue [Uisl TO3HAHUS OKPYXKAIOMIETO MHpa pa3jMuHbIX METoJ0B (HabmroneHue,
U3MEpEeHHue, OIbBIT, SKCIEPUMEHT, MojJeiupoBaHue U Ap.). OmnpeneneHue CTPYKTYpbl OOBEKTa
MO3HAHUS, TIOUCK U BBIJCJIICHNE 3HAYUMBIX (YHKIIMOHAJIBHBIX CBS3€H U OTHOILIEHHM MEXIy 4acTSIMU
L[eJ0ro. YMEHHE pa3elsaTh MPOIECCHl HA ATambl, 3BEHbS; BBIACICHHE XapaKTEPHBIX MPHUUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.

OnpeneneHHe aZICKBATHBIX croco6os peicHuA y‘le6H0ﬁ 3aJa4yd Ha OCHOBC 3aJaHHBIX
AJIrOPpUTMOB. KOM6I/IHI/Ip0BaHI/Ie HU3BCCTHBIX AJITOPUTMOB  ACATCIBHOCTU B  CUTyallUAX, HC
npeamnojararomux CTaHAapTHOC MPUMCHCHUEC O AHOI'O U3 HUX.

CpaBHeHI/Ie, COMMOCTaBJICHHUC, I(J'IaCCI/I(i)I/IKaI_II/ISI, PaHKUPOBAaHHUC 0OBEKTOB IO OJJHOMY WA
HCECKOJIbKUM TIPCIJIOKCHHBIM OCHOBAHUAM, KPUTCPUAM. YMmeHue pa3jinvyaTb q)aKT, MHCHHUC,
A0Ka3aTeJIbCTBO, TMIIOTC3Y, AKCUOMY.

HccnegoBanue  HECIOXKHBIX MPAKTUYCCKUX CI/ITyaHPlﬁ, BBIIBUKCHHUEC  TIP €IMOJI0KEeHHUH,
ITIOHUMAHUC HCO6XOI[I/IMOCTI/I HX TIPOBCPKU Ha IPAKTHUKE. Hcnonp3oBaHue MMPAKTHUICCKUX U
J'Ia60paTOpHLIX pa60T, HCCJIOXKHBIX OKCIICPUMCHTOB JJIA JA0Ka3aTcJIbCTBa BBIJIBUT'aCMBIX
Hpe,Z[HOJlO)I(CHHf/'I; OIIMCaHUC PE3YJIbTATOB 3TUX pa60T.

TBOp‘ICCKOC peuicHue y‘IC6HBIX U MPAKTUYCCKUX 3ada4d: YMCHUC MOTUBUPOBAHHO OTKA3bIBATHCA
OoT o6pa3ua, HCKaTh OPUTMHAJIBHBIC PCIICHHUA; CAMOCTOATCIIbHOC BBINIOJIHCHUC PA3JIMYHLIX TBOPYCCKUX
pa60T; y4aCcTUC B HpOCKTHOﬁ ACATCIIBHOCTH.



I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHaﬂ HEeATCJIbHOCTD

AZekBaTHOE BOCHIpHUATHE YCTHOH peuyd U CIOCOOHOCTh  TEpeAaBaTh  COJACp)KaHHUE
IPOCIYIIAHHOTO TEKCTa B CKAaTOM WM Pa3BEpPHYTOM BHIE B COOTBETCTBHM C LEJIBIO y4eOHOTO
3aJJaHuUs.

Branenne MOHONIOTHYECKON M JHAJIOTMYECKOH pedblo. YMEHHE BCTYyIaTh B pedyeBOE OOIICHHE,
Y4acTBOBATh B AUANOre (MOHUMATh TOUKY 3pEHHS COOECEIHNKA, MPU3HABATh IPABO HA MHOE MHEHHE).
Co31aHne MHCbMEHHBIX BBICKAa3bIBAHWHM, aJEKBATHO NEPEAAIONINX MPOCITYIIAHHYI0O W MPOYUTAHHYIO
MHGOPMAIIHIO C 33JaHHOH CTENEHBIO CBEPHYTOCTH (KpaTKO, BELIOOPOYHO, T0THO). COoCTaBleHHE TUIaHa,
TE3WCOB, KOHCMeKTa. [IpuBeneHwe mpuMepoB, MOA00p apryMeHTOB, (OPMYIHMpPOBAHHE BBIBOJIOB.
OTtpaxkeHue B yCTHOW WJIM MUCbMEHHOM (popMe pe3ynbTaTOB CBOEH AESITEIbHOCTH.

YMenue nepedpazupoBath MBICITH (OOBSICHATH «MHBIMU CJIOBaMW»). BbIOOp M mcmosib30BaHuE
BBIPA3UTENIbHBIX CPEJICTB SI3bIKA U 3HAKOBBIX CUCTEM (TEKCT, TabIuIla, CXeMa, ayInoBU3yalbHBIN Psiji U
Jp.) B COOTBETCTBMM ¢ KOMMYHUKATUBHOM 3ajaueit, cpepoil U cuTyaruen oOuieHusl.

Hcnonb3oBaHue a1 penieHus IMO3HABATEIbHBIX M KOMMYHUKATHUBHBIX 3aJlady pa3InYHBIX
HMCTOYHUKOB HWH(GOpPMAIMH, BKJIOYAsl SHIIUKIONEANH, ciloBapu, MHTEpHET-pecypchl U apyrue 0asb
JTAHHBIX.

PeduiexkcuBHas 1eATeJIbHOCTH

CamocTodaTenbHas opraHu3anusi y4eOHOW JAedaTenbHOCTH (ITOCTAaHOBKA II€NIM, IJIaHUPOBAHUE,
oTpeesieHue ONTUMAIbHOTO COOTHOILIEHUS LIEJH U CPEeACTB U Ap.). BiajeHue HaBbIKaMu KOHTPOJISI U
OLICHKH CBOEH [EeSATENIbHOCTH, YMEHHEM IMPEIBHUJIETh BO3MOJKHBIE MOCIEACTBUS CBOUX JEHUCTBUU.
[Touck m ycTpaHeHHE MPUYUH BOZHUKIIMX TPyAHOCTEH. OllEHUMBAaHUE CBOMX YYEOHBIX TOCTHKEHUM,
MOBECHHUS, YePT CBOEH JTMUYHOCTH, CBOETO (PM3MUYECKOTO U SMOIMOHAIBLHOTO cOocTOosiHUSA. Oco3HAaHHOE
ompezeneHue cdepbl CBOUX MHTEPECOB U Bo3MokHOCTeil. CoOirofeHre HOpM TMOBEIEHUs B
OKpY’Karolllel cpefie, MpaBui 3J0pOBOro oOpas3a KU3HH.

Bnagenue ymMeHUSMH COBMECTHOM JIEATEIBHOCTHU: COTJIACOBAHHE U KOOPAMHALIUA ACATEIbHOCTU
C JpYrMMH €€ y4YaCTHHKaMH; OObEKTHMBHOE OILIEHMBAHHWE CBOErO BKJIaJa B pelIeHHE OOIIMX 3ajaad
KOJUIEKTHUBA; Y4€T 0COOCHHOCTEH pa3InYHOIO POJIEBOTO MoBeAeHUs (Juaep, MO TUYMHEHHBIN U 1p.).

OLIeHI/IBaHI/Ie CBOEH ACATCIIBHOCTH C€ TOYKHM 3PpCHHUSA HPABCTBCHHBIX, IIPABOBBIX HOPM,
ICTETHYECKNX IeHHOCcTel. Mcrop30BaHne CBOUX IIpaB M BBIIIOJJHCHHUE CBOHX 00s3aHHOCTEH Kak
I'paXJaHruHa, 4JICHa O6H_ICCTBa n yqe6Horo KOJIJICKTHBA.

Cnucok Jiureparypbl

1. Komocos JI. I'. IepBsiii mar B pobototexuuky. [Ipaktukym mis 5-6 kiaccos\ 1. I'. Komocos.
— M.: BUHOM. Jlaboparopus 3Hanuii, 2012-292 c.

2. bnor-cooOiectBo nrobuteneit podotos Jlero ¢ mpuMepamu nmporpamm [ DneKTPOHHBIHN pecypc]
/http://nnxt.blogspot.ru/2010/11/blog-post 21.html

3. JlaGopaTopHbIe MPAKTUKYMBI IO IPOTPAMMHUPOBAHHIO [ DIEKTPOHHBIH
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. OGOpazoBatenpHas porpamma «BBejeHue B KOHCTpyHpOBaHHUE pOOOTOBY» U rpaUUecKHid S3bIK
IPOrpaMMHPOBaHUS pOOOTOB [ DIEKTPOHHBIN pecypc]
/ http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. Tlpumepsl KOHCTPYKTOPOB U MPOTPaMM K HUM [ DIEKTPOHHBIN pecypc] / Pexxum
noctyna: http://www.nxtprograms.com/index2.html
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6. Ilporpammsl uis poboTa [DaeKTpoHHBIH pecypc] / http://service.lego.com/en-
us/helptopics/?questionid=2655

7. Y4eOHMK 10 mporpaMMUpoBaHuio poboToB (Wiki) [DnexrponHslii pecypc] /
8. Marepuansl caiiToB

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

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/STEM-po6oToTeXHNKA

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

http://www.slideshare.net/odezia/180914-39396539
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Buabl koHTpOJISA

Cocras KOHCTPYKTOPA|
LEGOMINDSTORMSEVS.
SI3bIKM IPOTpaMMUPOBAHUSL.
Cpena MIPOrpaMMHUPOBAHUS MOy,

OCHOBHEIE OJIOKH.

ajropurMa, CHCTCMBbI
KOMaH/ HUCIIOJITHUTCIIA
(CKW)

HNwmers oOrree
IPEICTaBJICHHE 0
cpene
pOTrPaMMHUPOBaHUS
MOJYJsl,  OCHOBHBIX
OoKax.

ITo3naBaTenbHbIC:
obujeyuebHvle —
UCII0JIb30BATh o01Iue
pUEMBI peuieHus

IIOCTaBJICHHBIX 3a/1a4;
KomMmyHnkaTuBHbIC:

UHUYUAMUBHOE
compyOHUYecmeo —

CTaBUTH BOIIPOCHI,
oOpamarbcs 3a MOMOIIBIO,
IIPOSIBJIATh AKTUBHOCTD s

< &
5 o S Paznen/ g
5 E % g
= S Tema = ‘g IIpeameTHbIC YHuBepcaiabHbIe JInuHoCTHBIE
<z 2 = pe3yJIbTaThl yueOHble aeiicreus YY /| pe3yJbTaThl
Tema 1. BBenenune B podoToTexHuky (2 )
1 | PoGotel. Buapl  poGoToB.  3HadyeHHE Nmets oOmue PeryasiTuBHbIe: Cwmuicnoobpazosanu| becena,
poO0TOB B KH3HU ueioBeka. OCHOBHBIG MIpe/ICTaBICHUS 0 e— ajeKsatHas o o
enenonazanue — .| 3auer ¢
HaIpaBJIeHUs IPUMEHEHUS POOOTOB. 3HaueHue poOOTOB B 4 MOTHUBALMS y4eOHOH|
dbopMynupoBaTh u MpaBUJIaM
YKU3HU YeJIOBEKa. nesiTenbHOCTH. Hpascmee
[TpaBuna padoTtsl ¢ koHCTpYKTOpoM LEGO yIepKUBATh y4eOHYIO paboThI C
HHO-9MUYeCKasl
3HaTh IIpaBUIIa 3a7auy; KOHCTPYKTOPOM
opuenmayusi —  YMEHUE
paboThl v LEGO
nianuposanue — BHIOMpaTH M30€raTh KOH(IMKTOB W
KOHCTPYKTOPOM .
JIEUCTBUS HaXO0IUTh BBIXObI n3
CIOPHBIX CUTYyalui
2 | Vipasnernue poGotamMu. MeToibl 06mIIEHHS 3HaHue noHATHs| © COOTBETCTBMM ¢ CHOP yan VHIMBAyaTbHBI
¢ poOoTOM. aNropUTMa, TIOCTAB/ICHHON  3a/iadel U i, GpOoHTAIBHBIN
HCIIONTHUTEIS YCIIOBUSIMU €€ pean3aliiH. orpoc
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peleHus
KOMMYHUKATUBHBIX 3a7a4

Tema 2. 3nakomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 1)
[IpaBuna TexHuku Oe3zomacHoctu npy 1 | 3HaHue  cocraBHbIX| PeryjsiTuBHBIE: Cmvicnoobpazosanue — becena
pabore ¢  poOOTaMHU-KOHCTPYKTOPaMHU, yacten nlaHUposaHue — BBHIOMPATH aJeKBAaTHAas  MOTHBAIKS] 3
o o aver 1o
[IpaBuna  oOpamenuss ¢  poOoTamu. YHUBEPCATBHOTO JICCTBUSI B COOTBETCTBUU (| yUeOHON  JCSATEIBHOCTH;
o . .| TIpaBUIaM
OCHOBHEBIE MEXaHHYECKHE JeTanu KOMIIJIEKTA LEGO nocraBieHHOM 3amadyeil U akTyainu3aiusi CBEACHUI p
TEXHUKH
KOHCTPYKTOpA U UX Ha3HAYCHUE. MINDSTORMS EV3 ycrnoBusMu ee peanu3ayu. | U3 JIMYHOTO >KU3HEHHOTO 5
o €30I1aCHOCTHU
EDU u ux ¢pyHKIui. ombiTa;  (HOPMUPOBAHUE
Ilo3HaBBaTe/IbHbIE!
TOTOBHOCTH K
CrniocoOHOCTB obujeyuebnvie —  yMEHUE
MIPOJIOJDKCHUIO  O0ydYeHUS]
yYaIuxcs CaMOCTOSITEIHHO BBIJICTISTH
C  UeJbl0  TOJy4eHUs
BOCIIPOU3BECTH 51 bopMyIMpoOBaTH
WHXXEHEPHOTO
sTanmbl  COOpPKM W] MO3HABATEIBHYIO IIEJTh
00pa3oBaHUs; OCBOCHHE
OTBETHUTH HA N
YMEHHE  pa3fensaTh TUIHYHBIX CUTYyaIuif
BOIIPOCHI.
IPOLECCH Ha  9Tambl| YIPaBJIEeHHs POOOTaMHU.
Mozayas EV3. O63op, skpan, ksomkw 1 | 3HaHme HasHaueHue ool BBIICIICHHY Hpascmeenno-amuueckas | becena,
YIpaBJICHUS MOJTyJIEM, WHIUKATOP) KHOTIOK MoyJist EV3. XapaKTEePHbIX HpHiH/IHHO' opuenmayus — yMeHHe| PaKTHKYM
COCTOSIHUSI, TOpPTHL. YcCTaHOBKa Oartapeii, CIICACTBEHHBIX CRASCH. n3beratb KOH(IUKTOB U
CHOCOOBI AKOHOMUU PHEPTUU YMEHHE  COCTABHTH
. . : HAaXOAWTh  BBIXOJbI U3
npocTeiimyio KomMmyHukaTtuBHbIE: i a1
CHOPHBIX CUTYaIUil
Bxmrouenne  momyns EV3.  3anuch porpamMmmy 1o uHuuucsmueuoe p yan
MIPOrpaMMBbI U 3aITyCK €€ Ha BBIIIOJIHEHHUE. mabaoHy, coxpaHsTy| COMPYOHUMECNE0 —
" 3AITyCKATE C”gaBI/ITB BOTIPOCHI,
HpOrpaMMy gl OOpaIaThCS 32 MOMOLIBIO;
BLITIOTHEHIE HPOABIAT AKTHBHOCTL BO
B3aMMO/ICHCTBUH U
penieHus
Cepomotopsl EV3, cpaBHEHHE MOTOPOB. 3HaHuEe TmapameTpoB becena,
KOMMYHHUKATUBHBIX 33/1a4
MonHoCTh U TOYHOCTh MOTOpa. MexaHuka MOTOpPA U UX BIHSHUE MPAKTUKYM

MEXaHHM3MOB M MallnH. BuasicoeIuHEHU
H nepeaad u ux CBOICTBA.

Ha paboTy MOJenu

Nmets
IIPEACTABIICHUE 0
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BHJAaX COCOUMHCHUHU Wl
nepeay.

Co6opka momenmu pobora mo wHCTpykuu 1 | CrocoOHOCTH becena,
[IporpamMmmMupoBanue IBUKEHUS BIEPE] IO y4YaIuxcs MPAKTUKYM
npsAMOM  Tpaekropuu. Pacuer  4ucna BOCIIPOU3BECTU
000pOTOB  KoOJIeca JUIS  MPOXOKICHHUS sTanmbl  COOpPKH  H
3a/IaHHOTO PACCTOSTHUSL. OTBETHUTH HA
BOITPOCHI.
YMeHue BBINOJHUTH
pacyer YUCIIa
000pOTOB KOJIECA JIA
MIPOXOXKACHHS
3a/TaHHOTO
pacCTOSTHUS.
Tema 3. latrunku LEGOMINDSTORMSEV3 EDU u nx napamertpsl. (6 1)
JlaTunk KacaHus. Y CTPOMCTBO NaTYUKA. 1 YMenue pemiaty PeryjasiTuBHbIe: Cwmbicnoobpazosanue— becena,
3aJaud Ha JBUXKEHUE niaHuposanue — BBHIOUPATH aJieKBaTHas  MOTHBAIMS] MPAKTHUKYyM
[IpakTukym. Pemienue 3amady Ha JABUKEHHE N GO
¢ HCTIOE30BAHIEM TATHHKA KACAHHSL. C  MCHOIB30BAHHEM| ACHCTBHA B COOTBETCTBAM Q yueOHOH
JaT4YnKa KacaHusl. MOCTABJIIGHHOM 3adaueil U nesTenbHOCTH. Hpascmee
YCIIOBUSIMU €€ peau3aliu. | HHO-dmuyeckas
JlaTuuk 1BeTa, pexumbl paboThl Aatuuka) 1 | 3HaHue BITUSTHUE opuenmayus —  ymenue| VHIMBUTyaIbHbI
Pemenne 3amau Ha  JABWKEHHE IPEeIMETOB  Pa3HOro IlosnaBaTebHbIe: u3beratb KOH(IMKTOB M H, coOpaHHast
HCIIOJIb30BAHUECM JaTUyuKa OBE€Ta Ha IIOKa3aHUs 06Wey uebnvie — HaXOJUTh BBIXOIbI n3 MOACJb,
NaTIHKA CaMOCTOSITEIbHO BBIACTISITH CHIOPHBIX CHTYaIHIE BBITIOHAIOMAs
OCBEILIEHHOCTH = (bopmymipoBath IpeJinoiaraeMble
MTO3HABATENbHYIO LIETb. eHCTRHSL.
KommyHnkaTuBHbIC
VYnbrpazBykoBoil aartuuk. Pemenwe 3amay 1 | 3nanue : UHUYUAMUBHOE NuauBuayanbHbI
Ha JIBJKEHHE C HCIOJIb30BAHHWEM JAaTUUKA ocoOeHHOCTEH COMPYOHUYECBO — , coOpaHHas
paccTosiHuA paboThI TaT4MKA CTaBUTH BOIIPOCHI, MOJIEJb,
oOpammarbcs 3a TOMOIIBIO; BBITIOJTHSIOIAS

YMeHnue pemars
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3a/1aud Ha JIBM)KCHHE| MPOSBISATH aKTUBHOCTH BO IIpeIoJIaracMble
C  HCHOJB30BaHUEM| B3aMMOACHCTBUU 1S JNEUCTBUA.
JATYMKA PACCTOSIHUS. | pelICHUs
KOMMYHUKATHBHBIX 3a/1a4
10 | T'mpockonmueckuii naquIK. Uudpaxpacusiiif 1 | YMenue PEWATY 1 q6nenue becena,
TaTYUK, PEKUM TPUOTMKEHUS, PEXKUM 3a71a9u Ha JBWKCHUS o nimycayuedi — MPAKTUKYM
Masika. C  MCIOJNB30BAHMEM ,yoxpatHo  HCIOJIB30BATH
THPOCKOMHMHYECKOTO | pheyr, nug muaHUpOBaHUA U
AaTIHKa. perynsiyu cBOei
JeSITEIbHOCTH
11 | [ToaxitoueHne 1aTYUKOB U MOTOPOB. 1 | Ymenue Ha3bIBaTh becena,
. JTATIAKA ux| MIPaKTUK
Wnrepdeiic monyns EV3. Ilpunoxenus ’ P ™
(GyHKIMH U CHOCOOB]
MOYJIS. [IpencraBnenue nopra.
IO TIKITFOUEHUS K
VYipaBiaeHue MOTOPOM. .
MOJIYIIIO;
MpaBUILHO paboTaTh
C KOHCTPYKTOPOM
12 | Co3nmanue mpoekTa 1 | O06o06ImeHne 151 Co3znmanune
cUCTeMaTH3aIus MPOEKTa
OCHOBHBIX  IOHSITHH
1o TeMe
Tema 4. OCHOBBI IPOrPAMMHUPOBAHUS U KOMIIBIOTEPHOM JIOTHKH (9 1)
13 | Cpena MIPOTPaMMUPOBAHUS moaynsa| 1 [ CmocoOHOCTB Pezynamuenvie Cwmbicnoobpazosanue — becena,
Coznanue nporpammel. yUanmxcs YV/[: nnanupoBanue { aJleKkBaTHas  MOTHBAIUS| MPAKTUKYM
BOCIIPOM3BECTH OTIpEECIIEHUE yueOHOM  JesTeNbHOCTH;
VY nanenue OIOKOB. BrinonHenue o
3TaIbl MOCJIEeI0BATENIHOCTH aKTyaJau3alus CBEICHUMU
nporpaMMbl. COXpaHEHHME U  OTKPBITHE .
pOrpaMMHUPOBAHUs H| IPOMEXKYTOUHBIX LEJIEH ¢ U3 JIMYHOTO KU3HEHHOIO
MIPOrpaMMBl.
porp OTBETUTH Ha YYETOM KOHEYHOTO| OMbITa;  (HOPMHPOBAHUE
BOIIPOCBI. pe3ynbTara. TOTOBHOCTHU K
IPOJOJDKEHUIO 00ydeHus]
. YMeHue
14 | Cuetuuk  kacanuii.  BerBnenune mo| 1 | Ymenwue ¢ uemplo  mojydenns] MHAMBUIYaIbHbI
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JTaTYUKaM.

Metoapl TpUHATHS pEUIeHHH poOOTOM.
Mopnenu mnoBeneHus MpU pa3sHOOOpa3HBIX
CUTYaIUSX.

UCII0JIb30BATh
BETBJICHUS pH
peuieHuy 3ajady  Ha|
JBUKEHUE

15 | [IporpammHuoe obecnieuenne EV3. Ymenue
Cpezia LABVIEW. HCIIOJIb30BaTh IIMKJIBI
IpH PEIICHUN 3aj1ad
OCHOBHOE OKHO Ha JIBY)KCHUE
CBolicTBa U CTPYKTYypa MPOEKTa.
Pemenne 3amau  Ha JABWIKEHHE BJOJIb
CTOpOH KBajpara.llcnoib30BaHue IUKIIOB
TIPY PEIICHUN 331a4 Ha JIBIKCHUE.
16 | IIporpaMmmHble  OJMOKM W TAJUTPH] Croco6HOCTH
MIPOTPpaMMHUPOBAHUS yYaIuxcs
BOCITPOU3BECTH
Crpanula anmapaTHbIX CPEJICTB
oTanmbl  COOPKH M
Pe;[aKTop KOHTEHTAa IMporpaMMHrpOBaHUA U
OTBETUTH Ha BOTPOCHI
HNucTpyMeHThI yauTeNs.
Ycrpanenue — Hemonagok.  [lepesamycy
MOYJIS
17 | Pemienune 3ama4y Ha ABWKEHHUE IO KPHUBOM. CrocoOHOCTE
HesaBucumoe  ympaBiieHHE  MOTOPaMH. yUalmxcs
[ToBopoT Ha 3amaHHOE YHCIIO TPaTyCOB. BOCITPOU3BECTHU
Pacyer yrna moBoporta. STaIlbl
MPOrPaMMHUPOBAHUS U
BBITIONHATH ~ pacueT

yriia moBOpoOTa.

UCII0JIb30BATh Pa3IHYHbIE
cpeacTea

CaMOKOHTPOJISI (JJHCBHUK,
nopT¢oHo, TaOHIIB]
JOCTHIKCHUSA PE3YJILTATOB,
Oecena c yuuTenem U T.1.).

Ilo3naseamenvnvie YY/I:

YMeHne UccnenoBanme
HECIOXHBIX HpaKTI/ILIeCKI/IX
CHTyaHHﬁ, BBIIBUKCHUG
MPEINOI0KEHUH,
IIOHUMAaHUEeC
HE00XOINUMOCTH HX
NPpOBEPKU HA IPAKTHUKE,
Hcrnonn3oBanme
MPaKTUYECKHUX 1%
71a00paTOPHBIX pabor,
HECJIOKHBIX
9KCIIEPUMEHTOB J1s]
JIOKa3aTeJIbCTBa
BBIJBUIa€MBIX

MPEINOJIOKEHU; OTMCAHNG
pPE3yabTaTOB 3TUX PabOT

Kommynuxamuenoie
YV/I: YMenue onpenensTy
Haubojee pPalUOHAIBHYIO
MOCJIeI0BAaTEIbHOCTh
JelicTBui o
KOJUJIEKTUBHOMY
BBITIOJTHEHHUTIO y4eOHOH
3amaun  (TJIaH, airOPHUTM,)
MOIOYIM U T.JA.), a TaKXK§

MUHXEHEPHOTO i, coOpaHHast

00pa3oBaHus; OCBOECHME MOJIEINb,

TUIIUYHBIX CUTYalul| BBIIOJIHAIOLIAS

yhpaBJieHus: podoTaMu. IIperoJiaraeMble
JNEUCTBUA.

Hpascmeenno-amuueckas

opuenmayusi —  YMEHHUE

u3berats KkondmukTo 1 DPECEAd,

HAXOMUTh  BBIXOABI  uy PAKTHKYM

CIIOPHBIX CUTYallUi
becena,
IIPAKTUKYM
NunuBuyansHbl
i, coOpaHHas
MOJEIIb,
BBITIOJIHAOLIAs
IIpeIoJIaracMble
JNEUCTBUA.
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18 | Ucmonp3oBanue HHUKHETO JaTYHKAa YmMmenue pemiaTy aJiekBaTHO OIICHUBATH | WNHnuBuyaibHbI
OCBEIIEHHOCTH.  Pemmenwe  3a7ad = HAa 3a/1a4yd Ha JIBM)KCHHUE MPUMEHSTh CBOH H, coOpaHHas
JBUKEHHUE C OCTAHOBKOM Ha YEPHOU JIMHUH. C OCTaHOBKOM Ha CIIOCOOHOCTH B MOJIEIIb,

YEPHOU JIMHUU KOJUIEKTUBHOU BBITIOJTHSTIOIIAs
JIESITEIILHOCTH. MpeAnoJaracMbie
JIEHCTBHS.
YMeHue

19 CaMOCTOSATEILHO
Pemenne 3amad Ha JIBIDKEHHWE BJIONH YMeHune pemaTy o ennpars CBOIO
JIMHUMN. Kanu6poska JaT4YHKA 3a1a4d Ha H?HXGHHG ESTENBHOCTD .

OCBEIIEHHOCTH. BJIOJIb YCPHOM JIMHHHY | 11ogrerr nocTh —
KOJUICKTUBA  TOCPEICTBOM
20 | [IporpammupoBanue Moxayie. Pemenue) YMeHue pelaTy cpapHeHUS d becena,
3aa4 Ha MPOXOKIACHHUC 10 ITOJJII0 U3 KIETOK 3aga4uu HA nesTeIbHOCTBIO JIpyrux,| MMPAaKTUKYM
NPOXOKICHHC IOl yCcTaHOBIIEHHBIMHA
II0JIXO U3 KJIETOK. HOPMaMHU.
YMmenune HCITOJIB30BAaTH
21 | CopeBHOBaHHE pOOOTOB HA TECTOBOM IIOJIC. O06o06menne u CopeBHOBaHHE
MOHOJIOT ¥ JHajJIoT I
3adeT BpeMEHH M KOJIMYECTBA OIMHOOK CUCTEMAaTHU3aIus po6oToB
.| BBIpQKECHUS Y
OCHOBHBEIX  ITOHSATHM] N
JI0Ka3aTejbCTBa CcBOEH
nmo TeMe «OCHOBBH]
TOYKH 3PEHUSI.
MIPOTPAMMHUPOBAHUS»
Tema 5. [IpakTukym 1o coopke podOOTU3UPOBAHHBIX cUcTeM (8 1)
22 | Usmepenuneocpemiennoctu.  Omnpenenenue 1 | 3nanue HazHaueHus | Pecynsmuenvle ®dopmupoBanue TnoHsATHs| becena,
BeToB. Paco3HaBaHue IBETOB. OCHOBHBIX pexuMoB| YY/[: nnanupoBaHue 4 cBs3U pa3MyHbIX| IPAKTUKYM
paboThI JlaTYuKal OINpeJiesieHue SIBJICHHH, MPOIECCOB,
Ucnons3oBanue KOHCTPYKTOpa B
. IIBETA MOCJIEIOBATEIILHOCTH 00BEKTOB;
KadecTBeU(ppoBOii 1abopaTopuu. .
MPOMEXYTOUHBIX UENeH ¢ .
aKTyaJau3alus CBEICHUU
o Y4ETOM KOHEYHOTO
23 | Usmepenue paccTosiHUM 10 0OBEKTOB. 1 | 3Hanue Ha3zHaueHHUE U A3 JUYHOTO Km3Henuoro| becena,
e3yibTaTa. N
OCHOBHBIX PCKHUMOB pesy. oneITa I/IH(i)OpMaI_II/IOHHOI/I MMPaKTUKYM
CkaHupoBaHUE MECTHOCTH.
paboTsl yMEHUue BHOCHUTH JIESITEIHLHOCTH;
YIBTPA3BYKOBOT'O HEOOXOIUMBIE IOIOJIHEHNS]
OCBOEHUE TUIWYHBIX
IaT4YHKa. AU U3MEHEHHS B  XOJ€
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24

Cuna. Ilnewo cuibl. llogbemHblil KpaH.
Cuerunk 0060poToB. CKOPOCTH BpallCHHS]
cepBOMOTOpa. MOIIHOCT.

VYMeHne BBIDOJHATH
pacyeTsl npy
KOHCTPYHUPOBAHUU

MOJBbEMHOTO KpaHa.

25 | YopaBienue  poOOTOM € MOMOIIBIQ Ymenue
BHEIIHUX BO3JCHCTBUM. MpOrpaMMHUpPOBaTh
pobora,
Peakmuss poboTa Ha 3BYK, IIBET, KacaHHeE.
. OCTaHAaBJIMBAIOIIETOC
Talimep.
s Ha OIpeaesIeHHOM|
paccTosTHIH 70
MPETIATCTBUS
26 | JIpmwkeHre 1O 3aMKHYTOM TpaeKTOPHH, Hanucanue
Pemenne 3amad  Ha  KPUBOJMHEWHOQ MIPOTpaMMBI TS
JIBYKEHUE. JBYDKEHUS 110 KPYTY|
yepes MEHIO|
KOHTpoJIIepa. 3aIycK
u OTJIa]IKa|
IPOTrpaMMBbl.
Hanucanue  npyrux
IOPOCTBIX  MPOrpaMm|
Ha BBIOOp Yydaluxcsy
U ux
caMOCTOsATeNNbHas
OTJaJKa.
27 | KoncrpynpoBanue mojesnei poOOTOB s Hanucanue
pelieHust  3a7a4y ¢ UCHOJb30BAHUEM IpOTpamMMBbl 1S
HECKOJIBKUX Pa3HbIX BUJOB JATYUKOB. JIBYDKEHUS (v
KOHTYpY
TPEYroJIbHUKA,
KBaJpaTa.
Pobor,

pelIeHus 3a1ay.
Ilo3znaeamenwvnovie YY/I:

DopMHUPOBAHUE CHCTEMHOT

0 MBbIIIJIEHUS] —|
CIIOCOOHOCTH K
PaccMOTPEHUIO 7
ONMCAHUIO 00BEKTOB,
SIBJICHUM, MPOLIECCOB B BUJY
COBOKYITHOCTH 0oeg
MPOCTHIX 2JIEMEHTOB
COCTaBIISIOLIUX eMHOE
esnoe.

OcymecTBUTh IepeHod
3HaHUH, YMEHUN B HOBYI)
CUTYyalluI0 [UIsl peuieHus]
npobyeM, KOMOWHHPOBATH

U3BECTHBIC CpEJICTBA JIIs
HOBOTO PEIICHHS MPOOIIeM;

Kommynuxamuenuvie
YY/I: Ymenue onpenensTh
HauboJyiee  PaIMOHAIBHYIO
MOCJIEA0BATELHOCTD
NEeUCTBUI o
KOJUJIEKTUBHOMY

BBITIOJTHEHUIO y4eOHOH
3amayn  (IJ1aH, aJTOPHTM,)
MOAYTH M T.I.), a TaKK

aJieKBaTHO OIICHMBAaTh M|
MPUMEHSATH CBOH
CIIOCOOHOCTH B
KOJIJIEKTUBHOM
JIeSITEILHOCTH.

CUTYalHil ynpasieHus| becena,

poOoTamu, BKJIIOYAs] MPAKTUKYM

U(PPOBYIO OBITOBYIO

TEXHUKY.

dopMUpoBaHHE  yMEHUS]

OCYIIECTBIISATH MippBAnyabHE!

COBMECTHYIO H, coOpanHas

MH(POPMAITHOHHYIO MOZCIE,

JeATEeTbHOCTD, g BPITIOTHAIONIAN

YaCTHOCTH, npy IPeAIoNaraeMbie

BBITIOJTHEHU T yaeOuprx| ACHCTBHAL.

3aJlaHiii, B TOM YHCIIE

MIPOEKTOB.
NunuBuiyanbHbI
i, coOpanHas
MOJIETIb,
BBITIOJTHSIOIIAs
IpeJirnoiaraeMbie
NEeNCTBUA.
NunuBuyansHbl
i, coOpaHHas
MOJIEIb,
BBITIOJTHSOIIAS
MpeAnoJaracMple
JNENUCTBUS.
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3aIAChIBAOLLINI YMeHue  camMOoCTOSITENBHO)
TPAEKTOPHIO OIICHUBATH CBOIQ
JIBWKEHUS U TOTOM| JIEATEIbHOCTh U
TOYHO ed NesATeIbHOCTh YJICHOB
BOCITPOU3BO IS KOJUICKTUBA  IOCPEICTBOM
CpaBHEHUS g
28 | Pemenne 3amau Ha BeIxo4 u3 jdabupunrta 1 | Co3manme u otnazaka ACATCIBHOCTBIO IPYIHX. WuauBuyanbHEL
OrpaHnueHHOE JBUKEHUE. IpOrpaMMBbI B v\ ieHme HCHOTTB30BATE , cobpanHas
JIBYKEHUS po6oTa uHQOpPMAIIIIO ¢ YUETOM MOJIeNb,
BHYTPM TIOMEIIEHHA W 5yvecknx  # TIpaBOBHIN BBITIOJTHSTIOIIAS
CaMOCTOSITEIbHO HOPM. MpenonaraeMbie
orubaroniero NEHCTBUA.
MPENATCTBUSL.
29 | Co3manue mmpoeKkTa 1 O06o061IeHNEe U Co3pnanue
cUCTeMaTH3aIus MPOEKTa
OCHOBHBIX  TOHSATHI
no TeMe  «Bunpl
JBIKEHU POOOTOBY
6. TBopueckue MpoeKTHbIE PA60THI M cOpeBHOBAHU(6 1)
30 | PaGota Han mnpoekTamu «JIBM>KEHHE TIO| YMeHHe COCTaBISATH PeryasitTuBHbIe: Camoonpeoene- CopeBHOBaHUS
3aJJaHHOM TPaeKTOPUUY, IUIaH  JeUCTBUM uis| yenenonazanue — Hue — CaMOCTOSITENIbHOCTH
pelleHus  CJI0KHOH mpeoOpa3oBbIBATH u JYHAas]
«Kerenbpunr.
3a/1a4uu MPAKTHYECKYIO 3a/1a4y| OTBETCTBEHHOCTh 32 CBOU|
IIpaBuia copeBHOBaHUH. B MOCTYTIKH.
00pa3oBaTEIbHYIO; KOHMPO
P Yio; P Cwmbicnoobpazosanue —
31 | CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE. YMeHue CoOCTaBIATH b U CAMOKOHMPOIb CopeBHOBaHUS
. o CaMOOIIEHKa Ha OCHOB@
3aueT BpeMEeHH U KOJIMUYECTBa OLTHOOK IaH JEWCTBUM JifA| UCIIOJb30BATh
. KPUTEPUEB  YCHEIIHOCTH
pELIEHNs  CIIOKHOM| YCTaHOBIIEHHBIE MpaBUIia B .
yueOHOU e TENbHOCTH
3a/1a4uu KOHTpOJIE croco6a
KOHCTPYHUPOBAHUA peUiCHUs 3a1a4H. Hpaecmgeuno-amuqec;{a}l
pobota opuenmayusi ~ — HaBBIKY|
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32 | KoncrpynpoBanue coOCTBEHHOH Moy PazpaboTka

poboTta COOCTBEHHBIX
MOJIEIEN B TpyInax.

33 | IlporpammupoBanue u UCIBITAaHU® [IporpammupoBanue
COOCTBEHHOU Moienu poboTa. MOJIENN B rpymmax

34 | IpesenTaruu ¥ 3ammra MpoekTra «Moi [IpesenTanus
YHUKaJIbHBIA POOOT» MoOJeNen

35 | [IpesenTanmu w 3ammra mpoekra «Moi| [Ipe3enTanus
YHUKaJIbHBIA POOOT» MoJienen

IMo3naBaTenbHbIE:
yuebHble — TBopueckog
pemieHHEe  y4eOHBIX W
MMPAKTUYCCKUX 3ajJa4:
YMCHUC MOTHUBHPOBAHHO
OTKa3bIBaThCsl OT 0Opasia,
HUCKaTh OpUTHHAJIbHBIG
peleHus;
CaMOCTOSATEIBHOE
BBITTOJIHEHUEC Pa3INIHBIX|
TBOPUYECKUX paboT; yuyacTue)
B HpOCKTHOﬁ ACATCIIbHOCTH

obwé

KoMmyHHKaTuBHBIE:
g3aumooelicmeue —
dbopMynupoBaTh
COOCTBEHHOC MHCHHE H
MO3ULIIIO

COTPYAHHMYECTBA B PA3HBIX
CUTyallUsIX, YMEHHUE HE
CO3/1aBaTh KOH(IMKTHBIX
CUTyallUli W  HaXOJHTH

Pemenne 3amau
(uHA. ¥ rpynm)

BBIXO/bI

Pemenne 3amau
(uHA. ¥ rpyHM)

3amura IpoeKTa

3ammTa npoeKkTa
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IlepedyeHb V4EOHO-METOUMYECKOI0 H MATEPHAJILHO-TEXHUYECKOI 0
o0ecrneyeHUus 00PaA30BaATEJILHOI0 MPOIECcCa:

Jast yyammxcesi:
OcHoBnas (LLOP):
1. http://wiki.amperka.ru/meopemuueckuii u npakmuyecxkuii mamepua, ONUCAHUE NPAKMUKYMA
2. http://robocraft.ru/page/summary/#Practical Arduino Teopemuueckuii u npakxmuyeckuii mamepuar
3. http://avr-start.ru/?p=980 Drexmponuka ons nauunarowux. Ypoku.
JlomostHuTEIBHAS
1. http://bildr.org Aucmpyxyuu u ckemuu 01 NOOKIOUEHUSL PA3IUYHBIX KOMNOHEHMO8 K Niame
Arduino.
2. http://arduinodlife.ru npakmuuecxue ypoku no Arduino.
3. http://arduino-project.net/ Buoeoypoku, 6ubnuomexu, npoekmoi, cmamoi, KHU2U,
npunosicenust na Android.
Jas yaureas (ILOP):
1. https://sites.google.com/site/arduinodoit/home Memoouueckue pazpabomxku, onucarnue
NPAKMU4ecKux u 1a6opamopusix pabom.
2. http://bildr.org Aucmpyxyuu u ckemuu 0ns NOOKIOUEHUSL PA3IUYHBIX KOMNOHEHMO8 K naame Ar-
duino.
http://arduino4life.ru npakmuueckue ypoxu no Arduino.
http://avr-start.ru/?p=980 Drexmponuka ons nawunarowux. Ypoku.
http://edurobots.ru 3anumamenvnas po6omomexnuxa.
http://lesson.iarduino.ru Ipaxmuueckue ypoxu Arduino.
http://zelectro.cc Coobwecmeo paouonobumeneti (Arduino). Ypoku, npoexmoi, cmamou u Op.
http://cxem.net Caiim no paouosnekmponuxu u MUKpoIIeKMpOoHUKe.
9. http://arduino-project.net/ Buoeoypoku, 6ubnuomexu, npoekmol, cmamou, KHUSU, NPULOHCCHUS
na Android.
10. http://maxkit.ru/ Buoeoypoku, ckemuu, npoexmor Arduino.
11. http://arduino-diy.comBce mast Arduino. /laTuuku, IBUTaTeNH, MPOEKTHI, SKPAHBL.
12. http://www.robo-hunter.com Caiit 0 poG0TOTEXHHKE U MHUKPOIJIEKTPOHHUKE.
13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-oglavlenie.html?
Ypoxku o Arduino.
14. http://arduinokit.blogspot.ru/Arduino-mpoexTsl. Ypoku, mporpaMMHpPOBaHUE, YIIPABICHHE U
MOIKJTFOYCHUE.
15. http://kazus.ru/shemes/showpage/0/1192/1.html Dexrponustii mopran. HoBocTH, CXeMBI,
JUTEPaTypa, CTaThu, GOPYMBI 1O JIEKTPOHHKE.
16. http://www.radioman-portal.ru/36.php ITopran mst paguomoduteneii. Ypokwu, mpoektsl Arduino.
17. http://www.ladyada.net/learn/arduino/ypoku, uactpykims mo Arduino.
18. http://witharduino.blogspot.ru/Ypoxu Arduino.
19. http://arduino.ru/Reference ITIpoekTsl, cpena nporpammupoBanus Arduino.
20. http://a-bolshakov.ru/index/0-164 Buaeoypoku, MPOSKThI, 3aa4H.
21. http://arduino-tv.ru/catalog/tag/arduinolIpoexrsr Arduino.
22. http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-1-0-32
[MpuHIMNIHaTBHBIE CXeMbl 1 ypoku Arduino.
23. http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/ cryaus
MHHOBAIIMOHHBIX POOOTOTEXHUYECKHX PEIICHUN. YPOKH, TPOEKTHI.
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