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HOACHUTEJIBHASA 3AIITMCKA

Ucnonb3oBanue koHcTpykTopa LEGO EV3 mo3Bonsier co3aath YHUKAIBHYIO
o0pa3oBaTebHYIO Cpelay, KOTopas CIIOCOOCTBYET pPa3BUTHUIO HHXKEHEPHOTO,
KOHCTpPYKTOpCKOoro wMmbinieHusi. B mponecce pabotet ¢ LEGO EV3 yuenukn
NPUOOPETAIOT ONBIT PELIEHUS KaK THUIOBBIX, TaK W HEIIAOJOHHBIX 3a1ay [0
KOHCTPYHUPOBAHUIO, MPOrpaMMHpOBaHuI0, cOopy aaHHbIX. Kpome Toro, pabora B
KOMaH/J€  CIOCOOCTBYeT  (OPMHUpPOBAHHMIO  YMEHHS  B3aMMOJICMCTBOBATH  C
COy4YeHUKaMH, (QOpMyJIHpOBaTh, aAHAJU3UPOBATh,  KPUTUUYECKU  OLECHUBATb,
OTCTauBaTh CBOU UJIEH.

LEGO EV3 o0ecneunBaer npocToTy NpH cCOOpKE HAdalbHBIX MOJENEH, UTO
NO3BOJISIET YUEHHKAM TOJYYUTh PE3yJIbTaT B Mpejesiax OJHOTO WK napbl ypokoB. U
IpU 3TOM BO3MO>KHOCTH B U3MEHEHUU MOJIENIEH M MpOrpaMM — OYEHb LIUPOKHE, U
TAaKOW MOJXOJ MO3BOJIAECT yYAUIUMCS YCIOXHITh MOJENb U MPOrpaMMy, MPOSIBISTH
CaMOCTOSATEILHOCTh B U3ydeHMM TeMmbl. [IporpammuHoe o6ecneuenne LEGO
MINDSTORMS Education EV3 o0nanaer O4eHb HNIMPOKMMH BO3MOXKHOCTSIMH, B
YaCTHOCTH, IO3BOJISIET BECTH pabodyl0 TeTpaab M NPEACTaBISTb CBOM IPOEKTHI

npsMo B cpezie mporpammuoro obecrneuennss LEGO EV3.

eas kypca:
Nzyuenue kypca «PoOOTOTeXHUKa» Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa30oBaHUs HaIpPaBICHO Ha JOCTIKEHUE CIEAYIONIEeH IEeNu: pa3BUTHE HHTEpeca

ITKOJIBHUKOB K TCXHUKC U TCXHUICCKOMY TBOPYCCTBY.

3apaum:
1. ITo3HakoMuUTH c IIPAKTUYECKUM OCBOECHUEM TEXHOJIOTU

IIPOCKTUPOBAHUA, MOACIUPOBAHUA KW  H3IOTOBJICHHUA HpOCTGﬁH.IHX

TEXHUYECKUX MOJIEIIEH.

no

Pa3BuBaTh TBOpUECKHE CITOCOOHOCTH M JIOTHYECKOE MBIIIJICHHUE.
3. BoisiBUTHP W pa3BUTh NPHUPOAHBIC 3aJaTKM M CIOCOOHOCTH JICTCH,

InmoMoraromuec JOCTU4b yCIricxa B TCXHHYCCKOM TBOPUYCCTBC.



Y4eOHbIe MaTEepHAIBI:
1. Konoco JI. I'. IlepBbiii miar B poOoToTexHuKy. I[lpakTtukym s 5-6

kiaccoB\ J[. I'. Komocos. — M.: BUHOM. Jlabopatopus 3uanuii, 2012 — 292
c.

. Habop xonctpykropoB LEGO MINDSTORMS Education EV3

. IIporpammuoe obecnieuenne LEGO

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

. Cpenctia peanuzanuu UKT marepuanoB Ha ypoke (KOMIBIOTEP, MPOEKTOP,

g wnN

JKpaH)

O01mast xapaKkTepUCTHKA Kypca
Onnolt w3 BaxHbBIX mpobOieM B Poccum SBIAIOTCS €¢ HEIOCTaTOYHAS

00eCIIEYCHHOCTh HMH)KCHEPHBIMH  KaJapaMd M HHU3KHH CTaTyC WHXXCHEPHOTO
oOpazoBanus. Ceituac HE0OXOJUMO BECTH TOIYJISIpU3aIKi0 mpodeccun WHKEHepa.
NHTEeHCUBHOE HCIIONB30BaHWE pPOOOTOB B OBITY, HAa TPOU3BOJCTBE M TOJE 0O0s
TpeOyeT, 4TOOBI TMOJIB30BaTEeIM 00JIaladd COBPEMEHHBIMU 3HAHUSIMHU B 00JIACTH
yrpaBjieHus poOOTaMH, YTO TMO3BOJIUT Pa3BUBATh HOBBIC, YMHBIC, O€30MacHbIE WU
Oosee TMPOABUHYTHIE AaBTOMATHU3WPOBAaHHBIE CHUCTeMBl. HeoOXomnMo TpHUBHBATH
MHTEPEC YJaIuxcs K 00J1acTH pOOOTOTEXHUKH U aBTOMAaTU3UPOBAHHBIX CHCTEM.

Taxke naHHBIA Kypc JacT BO3MOXXHOCTh INKOJBHUKAM 3aKpeluTh H
NPUMEHUTh Ha TMPAKTUKE TIOJyYeHHBbIC 3HAHUS [0 TaKWM JUCIUIUIMHAM, Kak
MaTeMmaTuka, pu3uka, HHPOpMaTHKa, TeXHOJOorus. Ha 3aHATHIX MO TEXHUYECKOMY
TBOPYECTBY ydYallWecs CONPHUKACAIOTCS CO CMEXKHBIMH  00pa30BaTeIbHBIMU
oOnacTsMu. 3a CYET UCIOJIB30BAHMS 3araca TEXHUYECKUX MOHATUN U CHEIHaTbHBIX
TEPMHUHOB PACIIUPSIOTCS KOMMYHUKATUBHBICE (YHKIMU S3BIKA, YIIyOJSIOTCS
BO3MOXHOCTH JIMHI'BUCTUYECKOTO Pa3BUTHS 00yUYaOIIETOCs .

[Ipu  o3HakoMJICHMH C TIpaBWJIAMH  BBIMOJTHEHUS  TEXHUYECKHX U
HSKOHOMHYECKUX PACUETOB TMPU MPOSKTUPOBAHUU YCTPOWUCTB U MPAKTUYECKOM
WCIIOJIb30BAaHUM TEX WM WHBIX TEXHUYECKUX PEIICHUH IMKOJIbHUKHA 3HAKOMSTCS C
OCOOCHHOCTSIMM TPAKTUYECKOTO TPUMEHEHHs MareMaTtuku. OcBauBas TPHEMBI
MPOCKTUPOBAHUSI M KOHCTPYHMPOBAHHUS, peOSsTa MPUOOPETAIOT OIBIT CO3/aHUS

pEaNbHBIX U BUPTYAJIBHBIX IEMOHCTPALIMOHHBIX MOJIEIIEH.


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

[ToaBenenue UTOroB pabOThI MPOXOAUT B (hopMe OOIIECTBEHHON MPE3CHTAIINU
(BBICTaBKA, COCTA3aHUE, KOHKYPC, KOHPEPEHIIMS U T.1.).

Jlist peanu3aiy TporpaMMbl HCIOIB3YIOTCS 00pa30BaTEIbHbIE KOHCTPYKTOPHI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
MpeACTaBIsAeT COOOM HAOOp KOHCTPYKTHBHBIX JAeTalleld, MO3BOJSIOUIUX COOpaTh
MHOTOYMCIICHHbIE BAapUAaHThl MEXaHU3MOB, Ha0Op JAaTYMKOB, JBUTATEIU W
MUKpokomnbioTep EV3, KoTopblil ynpaBiser Bcel MOCTpOeHHON KoHCTpykuuen. C
koHctpyktopom LEGO MINDSTORMS Education EV3 wuger Heobxomumoe

porpaMMHoOe 00ecIrieYeHue.

Pacnpenesienne 4acoB Ha y4eOHbIH roj:
KonuuecTBo yacoB no yueOHOMY Miany —/2

KonnuecTBo yueOHbIX HEnenb — 36
KomnuecTBO yacoB B HEIEO — 2
[T1aHOBBIX KOHTPOJIBHBIX YPOKOB-5

Hroro B TemMaTH4yecKOM IJIAHUPOBAHKU B 5 Kjlacce — 72 4aca

ILnanupyemblii pe3yjbTar:
CrumynupoBaTh MOTHBAIMIO YYalIUXCS K TMOJYYEHUIO 3HAHUM, MOMOTaTh

(dbopMHUPOBATH TBOPUYECKYIO TUYHOCTb.

Cnoco0OcTBOBaTh pPa3BUTUIO HMHTEpPECa K TEXHUKE, KOHCTPYHPOBAHUIO,
IpOrpaMMHUPOBAHMUIO, BBICOKHM TE€XHOJIOTHUSIM, dbopMHpoOBaTH HaBBIKU
KOJUIEKTUBHOTO TPY/a.

CdopmupoBaTh HaBBIKM KOHCTPYHPOBAHHUS U IPOTrPAMMHUPOBAHHS POOOTOB.
ChopmupoBaTh MOTHBAllMIO K  OCO3HAHHOMY  BBIOOPY  HMHXKCHEPHOM

HAIPaBJICHHOCTH 00YYEHUS B JAIbHEUIIIEM.

OCHOBHOE COAEPKAHUE

1. BBeeHue B po0OTOTEXHUKY (4 )
Po6otel. Buasr poboToB. 3naueHne poOOTOB B KW3HHM denoBeka. OCHOBHBIE

HarpaBJieHHs] TpUMEHeHUs1 poOooToB. VMckyccTBeHHbI nHTewekT. [IpaBuna paboTel ¢
koHcTpykTOopom LEGO
VYmupasneane po6oramu. Metonbl obmenus ¢ poborom. CoctaB KOHCTPYKTOpa

LEGOMINDSTORMSEV3. BusyanbHbie SI36IKH TporpaMMupoBanus. X ocHOBHOE



Ha3HaYeHue U  BO3MOXHOCTH. Komanawsl  ympaBieHuss  poOOTaMu.

CpenanporpaMMUpOBaHUS MOJTYJIsI, OCHOBHBIE OJIOKH.

2. 3nakomctBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (6 u)
[IpaBuna TexHUKU 0€30MACHOCTH MpU paboTe ¢ POoOOTaMU-KOHCTPYKTOPAMH.

[IpaBuna obpamienust ¢ po6oramu. OCHOBHBIE MEXaHUUYECKHUE JETAIU KOHCTPYKTOpA.
Hx nHa3BaHue U Ha3HAUCHUE.

Moayns EV3. OG630p, »KpaH, KHOIKH YIOPABJICHHUS MOAYJEM, HHIUKATOP
COCTOSIHUSI, TIOPTHI. Y CTaHOBKA OaTapel, crmoco0bl SKOHOMHUM SHEpPruu. BriroueHue
moxayisist EV3. 3anuce nmporpaMmel U 3amyck €€ Ha BbinosiHeHHe. CepBoMoTOphl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTh M TOYHOCTH MOTOpa. MexaHuWKa MEXaHW3MOB WU
MaluH. Buibl COeqAMHEHNI U IEPEIad U UX CBOMCTBA.

Co6opxka poboroB. COopka Mojiesu poOOTa 110 HHCTPYKITUH.
[TporpaMmmMupoBaHue IBYKCHHS BIIEPE]T 11O IPSIMOM TpaeKkTopuu. Pacuer uncia

O60pOTOB KoJIeCa I IMPOXOKACHUA 3aJaHHOT'O PACCTOAHUA.

3. Jaruyuku LEGOMINDSTORMSEV3 EDU u ux mapameTtpsbl. (12 )
Jarunku. JlaTuuk kacanusd. YCTpoMCTBO gartuuka. [Ipaktukym. Pemienue

3aJ1a4 Ha JIBMIKEHHE C UCITOJIL30BAaHUEM JaTUNKa KacaHUs.

JlaTyuk 11BeTa, pPEeXXMMBI pabOTHl JaTuuka. PelieHue 3ajad Ha JBH)KCHHUE C
HCITOJIL30BAaHHUEM JaTUMKa IIBETA.

YibTpa3ByKoOBOM natuvk. PemieHue 3amady Ha JBUIKEHUE C MCIOJB30BAaHUEM
JaTYMKa PacCTOSHUSI.

I'upockonmueckuit naTank. MHGpaKkpacHbIN 1aTYUK, PEKUM MPHUOIIKESHHUS,
PEKUM Masika.

[loaknroueHne 1aTYNKOB U MOTOPOB.

Wnrtepdeiic monymnss EV3. Tlpunoxenus monyns. llpencraBienue mopTa.
VYpaBneHne MOTOPOM.

IIpoBepounas pabora Ne 1 mo Teme «3HaKOMCTBO ¢ poOoTaMu

LEGOMINDSTORMS».

4. OcHOBBI IPOrPAMMHUPOBAHHS H KOMNbIOTePHOIi Joruku (20 )
Cpena mporpammupoBanusi MoxAyis. Co3gaHue nporpamMMbl. Y daleHHUE

6110k0B. Beimonnenue mporpammbl. CoOXpaHeHUE U OTKPHITHE TPOTPAMMBI.
Cdetunk kacanuii. BeTBienue no natunkam. MeToabl NPUHATHS PELIICHUI

poboroM. Mozenu noBeaeHus: Ipu pa3HOOOPa3HBIX CUTYALUSIX.



[Iporpammuoe obecneuenne EV3. Cpena LABVIEW. OchHoBHOE OKHO.
CBoiicTBa M CTpPYKTypa npoekTa. Pemienue 3agad Ha JBHKEHHE BJIOJb CTOPOH
KBaJpara. Mcnosib30BaHNUE [IUKIIOB IIPU PELICHUU 3a/1a4 HA IBUKECHHUE.

[Iporpammubie 6JI0KM U TANUTPBI TporpaMmupoBanus. CTpaHuIa anmnapaTHbIX
cpenctB. Pegakrop koHTeHTa. MHCTpyMEHTHI. Y cTpaHeHue Hemnonanok. Ilepesamyck
MOJYJISL.

Pemenne 3amau Ha JABMKEHHE 110 KpuBOWM. He3aBucumoe yrpaBieHHE
MoTtopaMu. [IoBopoT Ha 3aaHHOe yucio rpanycos. Pacuer yriia nosopora.

Hcnonb3oBaHue HWKHEINO JaTyhKa OCBEIIEHHOCTH. Pemienue 3amauy Ha
JNBW)KCHUE C OCTAHOBKOM HA YEpHOM JIMHMU. PelieHue 3amad Ha JBUKEHHUE BJOJIb
muHuu. KannOpoBka qaTunka OCBEIIEHHOCTH.

IIporpammupoBanue Moaynen. Pemenre 3a1ad Ha NMPOXOXKICHUE T10 MOJIKO U3

KIJICTOK. COpGBHOBaHI/Ie pO6OTOB Ha TCCTOBOM IIOJIC.

5. [IpakTHKYM 10 COOpKe poOOTH3NPOBAHHBIX cucTeM (18 u)
N3mepenue ocBemieHHocTy. OmnpesienieHne 1BeTOB. Pacno3HaBaHHe IIBETOB.
Hcnonb3oBanue KOHCTpYKTOpa Lego B kauecTBe 1uppoBoii 1a00paTOPHUU.

N3mepenue pacctossHuit 70 00beKTOB. CKaHUPOBAHUE MECTHOCTH.

Cuna. Ilneuo cunbl. Ilombemubiii kpaH. CueTduk 0060poTOB. CKOPOCTH
BpalleHus CepBOMOTOpa. MOIIHOCTh. YTpaBiieHHe poOOTOM C TMOMOIIBI BHEIIHUX
BO3/ECTBHU.

Peaknus po6ora Ha 3ByK, 11BET, kKacaHue. Tanmep.
JIBUKEeHuEe Mo 3aMKHYTOW TpaeKTOpuH. PemieHne 3amad Ha KPUBOJIUHEWHOE

TBUKECHHE.

KoHnctpyupoBanue Mozeneit po60TOB Il PEIICHHS 3a/1ad C MCIOJIb30BAaHUEM
HECKOJIbKMX pPa3HbIX BUJIOB JAaTUYMKOB. PellleHue 3aJay Ha BBIXOJ W3 JaOMpPHUHTA.
OrpaHu4eHHOE IBUKEHUE.

[TpoBepounas pabora Ne2 o Teme «Buabl 1BIKEHUN pOOOTOB

6. TBopueckue NpoeKTHbIE PadoThI M copeBHOBaHUA(12 1)
[IpaBuna copeBHoBanmii. Pabora Ham mpoekTamu «JIB>KeHHE MO 3aJaHHON

Tpaektopumn», «Kerenspunr». CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE.
KonctpyupoBanue coOCTBeHHOM Momenu poborta. I[IporpammupoBanue u

HCTIBITaHUE COOCTBEHHON Mozenu poOota. [lonBeaeHne UTOroB pabOTHl ydaIIUXCsl.



IloaroroBska JOKJIaa0B, Hpe3eHTaHHﬁ, CTCHAOBBIX MAaTCpUalioB IJIs UTOTOBOM

KOH(epeHIuU. 3aBeplieHue co3/JaHus Mojiesield poOOTOB JJisl UTOTOBOM BBICTABKH.

O6miass TPOJOJDKUTENIBHOCTh Kypca COCTaBisieT /(2 4acoB, KOTOpHIE

pacrpeeNieHbl CIeIYONIM 00pa3oM:

YueOHO-TeMaTHYeCKOe IVIAHUPOBaHUE

Ne HaumeHnoBaHue pa3iesioB U TeM Bcero Buabl KoHTpOIS
4acoB
1 |BBeaenue B poOOTOTEXHUKY 4
2 |3nakomctBO ¢ podotamu LEGO 6
MINDSTORMS EV3 EDU.
3 |Hatuuku LEGO u ux napameTpsbl. 12 [TpoBepounas pabora.
4 |OCHOBBI IPOrPaMMHPOBAHUS U 20 [TpoBepounas pabdora.
KOMIIBIOTEPHOM JIOTUKH
5 |llpakTukym mo cOopke 18 [TpakTuueckas pabora
pPOOOTU3NPOBAHHBIX CUCTEM
6 |TBopueckue MPOCKTHBIC paOOTHI U 12 CopeBHOBaHUS
COpPEBHOBAHMUS Mojiesneit poOoToB.
[Ipe3enTanus
I'PYNIOBBIX IPOEKTOB
BCEI'O
72

DopMBbI KOHTPOJISI

1. TIpoBepouHbie pabOThI
2. IlpakTryeckue 3aHATHS
3. TBopueckue MPOEKTHI
[Ipu opranuzanuu NPAKTHYECKUX 3aHATHA H TBOPYECKUX IMPOCKTOB

bopMUPYIOTCST MaJlble TPYMIBI, cocTosmue u3 4 — 5 ygammxcs. [ kaxmoi rpynms

BBIJICNIACTCS OTAEIbHOE pabouee MeCTo, COCTOSIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.

[Ipeobnanaromeit Gopmoii  TEeKymero KOHTPOJIS BBICTYNaeT MPOBEpKa
paborocniocobHOCTH poOOTA:

® BBIICHCHME TEXHUYECKOW 3a/1a4H,
® ONpeAeSICHUE MyTEeH PEIeHUs TEXHUYECKOHN 3a]1aun
KonTtpons ocymecTBisieTcss B GopMe TBOPUYSCKUX MPOSKTOB, CAMOCTOSITEILHOM

pa3paboTKu padoT.



MeToabl 00y4yeHust
e [lo3HaBarenbpHBIN (BOCIPUATHE, OCMBICIEHUE U 3aIIOMUHAHNE

y4YalllMMUCS HOBOT'O MaTepHalia ¢ MPUBIICUCHUEM HAOIIOEHUS TOTOBBIX
MIPUMEPOB, MOJAEITUPOBAHUS, U3YUEHUS UIUTKOCTPALIMIA, BOCOPUSITHS,

aHanu3a U 0000IIEHUsI MaTEPUAIIOB);

L4 MGTOI[ ITPOCKTOB (HpI/I YCBOCHHH U TBOPUYCCKOM IIPMMCHCHUHU HABBIKOB

U YMEHHUH B IpoIiecce pa3padOTK COOCTBEHHBIX MOJIEIICH)

e KoHTpoibHBINA METOA (IIPHU BBIABICHUH Ka4eCTBA YCBOCHUS 3HAHUM,

HaBBIKOB U YMCHI/Iﬁ N UX KOPPCKIUA B IIPOUCCCC BBIITOJTHCHUA

MPAKTUYECKUX 3aJIaHH )

e ['pymnmoBas paboTta (MCHOJIB3yeTCs MPU COBMECTHOM cOOpKe Mojielel, a

TaK)Ke MpU pa3paboTKe MPOEKTOB)

@opMbI OPraHU3ANUN YUEOHBIX 3aHATHI

YPOK-KOHCYJIbTAIIHS;

PAKTUKYM;

YPOK-TIPOEKT;

YPOK MPOBEPKH U KOPPEKIIUU 3HAHUN U YMEHUM.
BBICTaBKa;

COPEBHOBAHHE;

Pa3paboTka Kaxxgoro mpoekTa peanusyercs B (GopMe  BBIOJIHEHHS

KOHCTPYUPOBaHUS W MPOrpaMMUpOBaHUA MOJenu polOoTa 1 pelieHus

MPEJIOKEHHOU 3a/1a4H.

B pe3yabTaTte u3ydeHnus Kypca ydyaumecs J0KHbBI:

3HATL/IOHUMATD:

1.
2.

POJIb U MECTO POOOTOTEXHHUKH B KU3HU COBPEMEHHOI'O OOIIECTBA;
OCHOBHBIE CBEJICHUE W3 HCTOPUU PAa3BUTHA poOOTOTEXHUKH B Poccuu u

MUDE;

OCHOBHBIX MOHSATHS POOOTOTEXHHUKH, OCHOBHBIC TEXHUYCCKUE TEPMUHBI,
CBs3aHHBIC C TMpoOIecCaMH KOHCTPYHUPOBAHHMS W IPOrpaMMHPOBAHUS
po6OTOB;

paBuja U Mepbl 0€30MMACHOCTH MPU PadOTE C IEKTPOUHCTPYMEHTAMH;



oO11ee ycTporCTBO U MPUHLUIIBI I€UCTBUSI pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKHU OCHOBHBIX KJI1aCCOB POOOTOB;

0OILIYI0 METOJUKY pacyeTa OCHOBHBIX KHUHEMATUYECKUX CXEM;

MOPSAJIOK OTHICKAHUSI HEUCIIPABHOCTEHN B pa3IMYHBIX POOOTU3NPOBAHHBIX

N O

CUCTEMAX;

9. MeToaMKY NPOBEPKH pabOTOCIIOCOOHOCTHU OTAENIBHBIX Y3JI0B U AETaJEH;

10.0cHOBBI TOMYJISIPHBIX S3BIKOB TPOrPAMMUPOBAHMUS;

11. mpaBuJIa TEXHUKH 0€30MACHOCTU NMpHU paboTe B KAOMHETE OCHAIEHHBIM
JIEKTPOOOOPYIOBAHUEM;

12. OCHOBHbBIE 3aKOHBI AJIEKTPUUECKHUX LeMNel, mpaBuia 0e30MacHOCTH MpHU
pabore C DIEKTPUYECKUMH LEMSIMH, OCHOBHBIE DPAJIHOAIIEKTPOHHBIE
KOMITOHEHTBHI;

13. onpeneneHus POOOTOTEXHUYECKOTO YCTpOMNCTBA, Hauboee
pacnpocTpaHEHHbIE CUTYAIMH, B KOTOPBIX IPUMEHSIOTCSI pOOOTHI;

14.uMeTh TpPEACTaBICHUS O TMEPCHEKTUBAX pPa3BUTUI POOOTOTEXHUKH,
OCHOBHBIE KOMIIOHEHTHI TPOTrPAMMHBIX CPEJI;

15. OCHOBHBIE TPUHIUIBI KOMIIBIOTEPHOTO YIIPaBJICHUS, Ha3HAUY€HUE W
OPUHIUIOB pabOThl LBETOBOTO, YJIbTPa3BYKOBOTO JaT4yMKa, JaT4YMKA
KacaHusl, pa3JIMYHbIX UCTIOJHUTEIBHBIX YCTPONUCTB;

16. pa3nuyHble  CIIOCOOBI  Mepefadyd  MEXaHMYeCKOro  BO3JEHCTBUA,
pa3iMyHble BUBI IIACCH, BBl U HA3HAUEHUE MEXaHUYECKUX 3aXBaTOB,;

YMeTh:
1. cobuparth nmpocTeiIme MOACIH ¢ UCTIoIb30BaHueM EV3;
2. CaMOCTOSTEIBLHO TIPOCKTHPOBATh M COOMpaTh W3 TOTOBBIX JIETaJICH

MaHUTYJIATOPHI U POOOTOB PA3IUYHOIO HA3HAYCHUS,

3. UCMONIb30BaTh JJIA MPOTPAMMHUPOBAHHUS  MHUKpOKoMIboTep EV3
(mporpammupoBaTh Ha auciuiee EV3)

4. BmajeTh OCHOBHBIMH HaBBIKAMH pPaOOTBI B BU3YalbHOH cCpelne
IPOrPaMMHUPOBAHUS, TPOrPAaMMHPOBAThH COOpAHHBIE KOHCTPYKIIMU IO
3aJ1auyu HA4aJIbHOTO YPOBHS CIIOKHOCTH;

5. pa3pabarbIBaTh W 3aMHCHIBATh B BU3YAIBHOW Cpejie IPOrpPaMMHUPOBAHUS
TUTIOBBIC YMPABICHUS POOOTOM

6. momp30BaTHCS KOMITBIOTEPOM, IPOTPAMMHBIMH MIPOTyKTaMH,

HEOOXOUMBIMU 17151 00yUYEHUS MPOrPaAMME;



/. moaOupaTh HEOOXOAUWMbIC NATUUKKA M HWCIOJHUTEIbHBIE YCTPOMNCTBA,
coOupaTh MpOCTEHIINEe YCTPOMCTBA C OJHUM WM HECKOJbKUMHU
JaT4UKaMu, COOMpaTh U OTJIAXKMBATH KOHCTPYKIMHU 0a30BBIX pOOOTOB

8. mpaBWIBHO BBIOMpATh BUJ NEPEIayd MEXaHUYECKOTO BO3IACHCTBUS IS
pPa3IUYHBIX TEXHUYECKUX CUTYyallud, cOOMpaTh ACHCTBYIOIIME MOJAENU
poOOTOB, a TAaK}KE X OCHOBHBIE Y3JIbl U CUCTEMBbI

9. BecTH MHIUBUAYAIbHBIC U TPYIIIOBBIE UCCIIEOBATEILCKUE PAOOTHI.
O01mme yyeOHbIE YyMEHHSI, HABBIKU M CIIOCOOBI 1eATEJIbHOCTH

ITo3znaBaTebHaA NeATEJILHOCTD
Hcnonb3oBanue 1yl MO3HAHUSA OKPYXKAIOUIET0 MHUpa PpPa3jIUyHbIX METOJIOB

(HabmrofeHue, W3MEPEHHE, ONBIT, OJOKCIEPUMEHT, MOJCIUPOBAHHE U Jp.).
OmnpeneneHue CTPYKTYpbl OOBEKTa TO3HAHUS, TOWCK M BBIJCICHUE 3HAYMMBIX
(G YHKIIMOHAIBHBIX CBSI3€H M OTHOIIECHUN MEXY YacCTSAMHU IEJ0r0. Y MEHHUE Pa3/ieiiaTh
MpOIECChl Ha ATalbl, 3BEHbS; BBIICICHUE XAPAKTEPHBIX MPUYUHHO-CIICICTBEHHBIX
CBSI3EH.

Ompenenenue aaekBaTHBIX CIOCOOOB pelleHHs] yueOHOW 3ajadud Ha OCHOBE
3aIaHHBIX aNropuTMOB. KOMOMHMpPOBaHUE W3BECTHBIX aJTOPUTMOB JIEITEIIBHOCTH B
CUTYyalMsX, HE IPEAIOaralX CTaHJapTHOE MPUMEHEHUE OJJTHOTO U3 HUX.

CpaBHeHHe, COMOCTaBICHUE, KiIacCH(pUKAIUSA, PAaHXHUPOBAHHE OOBEKTOB IO
OJIHOMY WJIM HECKOJBKUM TIPEJJI0KECHHBIM OCHOBAHUAM, KPUTEPUSIM. YMEHHUE
pasnuuath (pakT, MHCHHE, 10Ka3aTeIbCTBO, TUIIOTE3Y, AaKCHOMY.

HccrnenoBanre  HECIOXHBIX  MPAKTUYECKUX  CUTYAIlUd,  BBIIBUKCHHUE
IPEANONIOKEHUH, TIOHUMAaHHE HEOOXOJAMMOCTH HMX TMPOBEPKHM Ha TPAKTHKE.
Hcrnonp3oBaHne MPAaKTUYECKUX U JTA00PATOPHBIX PabOT, HECIOKHBIX IKCIICPUMEHTOB
JUISL OKa3aTeNIbCTBA BBIJBUTAEMBIX MPEATIONOKEHUN; OMUCAHUE PE3YJIbTATOB ATHUX
pabor.

TBopueckoe pemieHHe y4eOHBIX M MPAKTHYECKUX  3ajJad: yYMEHHE
MOTHUBHPOBAHHO OTKa3bIBaThCs OT o0O0paslia, HCKaThb OpPHUTHMHAJbHBIC PEIICHUS;
CaMOCTOSITEIbHOE BBITIOJTHEHHE PA3JIMYHBIX TBOPYECKMX paldoT, ydacTue B

MIPOEKTHOM JEATEIBHOCTH.
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NupopManmoHHO-KOMMYHUKATHBHAA AeATEIbHOCTD
AZlekBaTHOE BOCIPHUATHE YCTHOM peuyh U CIHOCOOHOCTh  NEepenaBaTh

colepKaHUe TPOCTYIMIAHHOTO TEKCTa B CXXATOM WM pPa3BEepHYTOM BHUIE B
COOTBETCTBUH C I1€JIbI0 YUeOHOTO 3a/1aHMUs.

Oco3nanHoe Oeryjioe 4YTeHHWE TEKCTOB pas3IUYHBIX CTHJICH U JKaHPOB,
MpoBeIeHHe HH()OPMAIMOHHO-CMBICTIOBOTO  aHaJM3a TeKcTa. lcmonb3oBaHme
Pa3TUYHBIX BUAOB YTCHUS (O3HAKOMHUTEIIHHOE, TPOCMOTPOBOE, TTIOMCKOBOE H JP.).

Biianenue MOHOJIOTMYECKONM M AUAJOTMYECKOM PEYbl0. YMEHHE BCTyNaTh B
pedeBoe OOIIEeHUE, YIacTBOBATh B JHANIOTe (MIOHUMATh TOYKY 3PCHHS COOCCEIHMKA,
npu3HaBaTh IpaBo Ha WHOe MHeHHWE). Co3maHue THUCHMEHHBIX BBICKA3bIBAHUM,
aJICKBAaTHO TIEPEIAOIINX MPOCIYIIaHHYIO U TIPOYUTAHHYIO WHPOPMAIIHIO C 33JaHHOM
CTCTICHBIO CBEPHYTOCTH (KpPaTKO, BBIOOPOYHO, 1MOJIHO). COoCTaBIICHHE TUTaHA, TE3HCOB,
KOHCTIeKTa. llpuBeneHHEe TPHUMEpPOB, TOJI0Op apryMeHTOB, (OPMYIHPOBAHUE
BbIBOJIOB. OTpakCHHE B YCTHOHW WJIM NHCBbMEHHOW (opMe pe3ylbTaToB CBOCH
NESATEILHOCTH.

YmMmenune nepedpa3zupoBaTh MbICTL (OOBSICHITh «MHBIMH CJIIOBaMK»). BIOOp H
UCITOJIb30BAaHUE BBIPA3UTENIBHBIX CPEACTB S3bIKA W 3HAKOBBIX CHCTEM (TEKCT,
TabIuIa, CXeMa, ayIMOBU3YaIbHBIN Sl U JIp.) B COOTBETCTBUU C KOMMYHUKATUBHOU
3a/1a4e, cepoit u cuTyaruen ooIeHus.

Hcnonp3oBanue njisg pelIeHHs IMO3HABATEJbHBIX W KOMMYHUKATUBHBIX 3ajad
pPa3IMYHBIX ~HMCTOYHUKOB HWHGOpPMANMM, BKIIOYAas OSHIMKIONEIUH, CJIOBapH,

WNuTepHeT-pecypchl U ipyrue 0a3bl TaHHbBIX.

PedexcuBHas 1eiTeJIbHOCTH
CamocrosiTenbHass OpraHU3anus y4eOHOW JesATeNbHOCTH (ITOCTAaHOBKA IIEIIH,

IUTAaHUPOBAHUE, OMPEACIICHUE ONTUMAILHOTO COOTHOIIEHUS IeNIM M CPEACTB U Jp.).
Bnagenue HaBbIKaMM KOHTPOJE M OIIEHKM CBOCH JESATEIBHOCTH, YMEHHEM
MPEIBUAETh BO3MOXHBIE IIOCIEACTBUS CBOMX JAcvcTBUU. llomck m ycrtpaneHue
MPUYUH BO3HUKIINUX TpyAHOcTe. OICHMBAaHUE CBOMX YUEOHBIX JOCTHXKCHHMH,
MOBEACHUS, YEePT CBOEH JMYHOCTH, CBOEro (PU3WYECKOTO U HSMOIMOHAIBHOTO
cocrosinusa. Oco3HaHHOE ompejeneHne chepbl CBOMX MHTEPECOB M BO3MOKHOCTEH.
CoOumroieHrie HOpM TIOBEJICHHSI B OKpYKAIOIIEH cpeje, MpaBuil 3I0pOBOTO oOpasa

KHN3HU.
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Binanenue  yMEHHMAMH ~ COBMECTHOM  JEATEIBHOCTU:  COIVIAaCOBAHUE U
KOOpJMHALUS ACSITENIbHOCTU C APYTMMH €€ yYaCTHUKAMH; OOBEKTUBHOE OLICHUBAHUE
CBOETr0 BKJaJa B pelieHue OOmMX 3ajJay KOJJIEKTHBA; YYeT OCOOEHHOCTEH
Pa3IMYHOTO POJICBOTO MOBECHUS (JIUJIep, MOJYMHEHHBINA U JIp.).

OueHuBaHuEe CBOEH NEATEIBHOCTH C TOYKH 3PEHHUS HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETHYECKUX LIeHHOCTeH. Vcnonb30BaHue CBOMX MpaB U BBINOJHEHUE CBOUX
00s3aHHOCTEN KaK rpa’kJaHUHA, YJieHa OOLIECTBA U Y4EOHOIO KOJIJIEKTUBA.

1. [Dnekrponnsiii pecypc] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

2. JlabopaTopHbie MPAKTUKYMBI 10 TPOTPAMMHUPOBAHUIO [ DJICKTPOHHBIH
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=

category&layout=blog&id=72&Itemid=159&lang=ru

3. O6pazoBatenbHas nporpamMma «BBeeHre B KOHCTpyHUpOBaHHUE

pOOOTOB» U TpaUUECKUI A3BIK TPOrPAMMHUPOBAHHS POOOTOB
[DnexTponHbIii pecype] /

http://learning.9151394.ru/course/view.php?id=280#program_blocks
4. IlpuMepsl KOHCTPYKTOPOB M IIPOrpaMM K HUM [DNeKTpoHHbIH pecypc] /

Pexxum noctyma: http://www.nxtprograms.com/index2.html

5. IIporpammsl ajis pobota [DIeKTpOHHBIN pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

6. Y4eOHUK 1Mo mporpaMMHUpOBaHHUIO POOOTOB (Wiki) [DNEeKTpOHHBIN

pecype] /
Marepuanbl CauTOB
8. http://www.prorobot.ru/lego.php

http://nau-ra.ru/catalog/robot

http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.htmi
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-

pPOOOTOTEXHUKA

™~
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http://nnxt.blogspot.ru/2010/11/blog-post_21.html
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
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/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/ss-40220681
http://www.slideshare.net/odezia/180914-39396539

Cnmcok Jiurepatypsbl
9. Konocos /I. I'. [lepBsiii mar B podotoTexHuky. [Ipaktukym nmus 5-6
kiaccoB\ /1. I'. Konocos. — M.: BUHOM. Jlaboparopwus 3Hanwmii, 2012 —
292 c.
10.bnor-coo6uiecTBo atoduTeneit po6oros Jlero ¢ mpumepamu

nporpamm
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

4 giaacce

. g Hnannpyegu,le pe3yJbTaThl
2 Pa3nen/ S obytenms Buabl
g Tema 2 KOHTPO0JIsI
o > = IIpeamernbie YHuBepcajibHbIe JInyHOCTHBIE
= 4 § pe3yJbTaThl yueOHbIE pe3yJbTaThl
N nercTeus YY1
Tema 1. BBenenue B po6ororexuuky (4 4)
1- | PoGotsl. Bunsl 2 | UmeTh obmue | PeryasiTuBHble: Cmuicnoobpaszosanu| becena,
2 | poboTos. MIPEICTaBICHUS 0 | yenenoaazanue — € 3aueT 1o
3nayenne 3Ha4eHUH po6OoTOB B | HOPMYINPOBATD U — a/ICKBaTHai IpaBHIaM
pobotos B KU3HH YEJIOBEKA. yIEPKUBATH MOTHBALHA paboTHI C
KU3HUYEIIOBEKA. 3HATE npasiTa | yIeOHYIO 3a51ady; y4eOHOM KOHCTPYKTOPO
OcHOBHBIE PAGOTHI ¢ | nranuposanue — NeATEeIbHOCTH. MLEGO
HanpaBJICHUS KOHCTPYKTOPOM BBIOHPAT Hpaecmesenno-
IPUMEHCHHUS eHCTBISB amuyecKkas
po6OTOB. COOTBETCTBUU C opuenmayus —
[TpaBuna paboThl ¢ OCTaB/ICHHOM 3amaueii | YMCHHE n3berartb
KOHCTPYKTOPOM U YCTOBHSMH ee KOH()JIMKTOB U
LEGO peaT3anuH. HaXOJIUTh
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3- Yupasienue 3HaHHUE TOHATHUS ITo3naBaTe/ibHBIC: BBIXOJbI U3 IV/IHHHBHI[}’&HBHH
4 poOoTamu. aIropuT™Ma, obueyyebHvle — CHIOPHBIX 1
MeTtob1 06meHus UCIIOJTHUTENS UCII0JIb30BaTh O0IIHNE CUTyalun ’
¢ poGoToMm. aIropuTMa, TIPHEMBI PEIICHHUS (bponTanbHe!
CocTaB KOHCTPYKTOpa CHCTEMBI KOMaH/ IIOCTABIICHHBIX 3a/1a4; 1ompoc
LEGOMINDSTORM VCITOJTHUTEIIS KoMmmyHuKaTHBHbBIE:
SEV3. (CKN) UHUYUAMUBHOE
A3bIku Nmets o6miee compyOHU4ecmao —
POrpaMMHUPOBAHUS. IpeCTaBICHUE O CTaBUTH BOMIPOCHI,
Cpena cpene oOpamiarbcst 3a
IPOTPaMMHUPOBAHHSI IPOrPaMMHPOBAHUS | TIOMOIIBIO, MTPOSIBIIATH
MOJ1yJIsl, OCHOBHbBIE MOJIYJIs, OCHOBHBIX | aKTUBHOCTD JIJISI
OJI0KH. 0JI0Kax. perieHus
KOMMYHUKaTHBHBIX
3a1a4y
Tema 2. 3naxomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (6 u)
o- | IlpaBuiIa TEXHUKH 2 | 3Hanue coctaBHbIX | PeryjsiTuBHbIe: Cmvicnoobpasosanu| becena
6 | 6esonmacHocTn npu qJacTei NAAHUPOBAHUE — e 3auer 1o
Pa6ore ¢ poGoTamu- YHUBEPCAIBEHOIO BBIOMPATD JICHCTBUA B | — ajieKBaTHAsI IpaBUIIaM
COOTBETCTBHH C
KOHCTPYKTOPaMHU. koMmruiekta LEGO IIOCTABJICHHOM 3amaueii | M OTHBAIHA TeXHUKHU
[TpaBuia MINDSTORMS 1 YCIIOBHSAMMU €€ y4€eOHOi 0e30macHOCTH
oOparieHus ¢ EV3 EDU u ux peanu3anuu. JICATCIbHOCTH,
poboTamu. GyHKLMiA. Ilo3HaBaTe/bHbIE: aKTyaau3alnus
OCHOBHBIE CriocoGHOCTD ooweyuebnbie — CBEJ/ICHUH U3
MEXaHUYECKHE yYaIuXCs YMCHHC JIAYHOTO
JaeTalnnu BOCIIPOU3BECTH CaAMOCTOATCIIBHO KHN3HCHHOT'O
KOHCTPYKTOpa U UX 3Tanbl COOPKH U BBIJICTIATE U OIIBbITA,
HAa3HAYECHHUE. OTBETUTH Ha hopmyaHpOBaTH (opmupoBanue
BOIIPOCHI. TOTOBHOCTH K
POJOIKEHHUIO
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/- | Moxyns EV3. O630p, 3HaHue

8 9KpaH, KHOMKU Ha3HAYCHUE
yIpaBICHUS MOIYJIEM, KHOTIOK MOJTYJIS
WHJUKATOP EV3.Ymenune
COCTOSIHHSI, TTIOPTHI. COCTaBUTh
YcranoBka IIPOCTEUIIYIO
Oatapei, ciocoObI IporpaMmy o
YKOHOMHUH DHEPTHH. 1adJIoHy,
Bkirouenue Moayms COXpaHSAThb u
EV3. 3anuch 3aIycKaTh
POTPaMMBI U 3aITyCK nporpammy Ha
€¢ Ha BBINOJIHCHHE. BBITTOJIHCHUE

9 | Cepsomoropst EV3, 3HaHuE MapaMeTpoB
CpaBHEHHE MOTOPOB. MOTOpa U BX
MouHOCTE U BIIMSIHME Ha padoTy
TOYHOCTBMOTOPA. monenu Mmetsb
Mexanuka IpEeCTaBICHUE O
MEXaHU3MOB U BUJAaX COCUHEHU U
MaIlIHH. nepenau.
Bune! coemunennit
U mepeiad u ux
CBOMCTBA.

10 | C6opka mozenu Cnoco6HOCTb
poboTa 1o yUaIuXxCs
MHCTPYKIUH. BOCIIPOU3BECTH
[TporpammupoBanue 3Tarnbl COOPKH U

JBUKEHHUSI BIIEpE]] 1O
MPSMOMN TPACKTOPHH.
Pacuer uncna
000pOTOB KoJIeca JJis
MIPOXOKIACHUS

OTBETUTH Ha
BOITPOCHI.

YMenune BBITIOJTHHUTD
pacuer 4uciia
000pOTOB KOJIECa

NIO3HABATENBHYIO LIEIb
YMEHHUE Pa3IeATh
IIPOLIECCHI HA JTAIbI,
3BEHbS; BBIICIICHUE
XapaKTePHBIX
MPUYMUHHO-
CIICICTBEHHBIX CBS3EH.
KoMmmyHuKaTHBHBIE:
UHUYUAMUBHOE
compyOHU4ecmeo

— CTaBUTb BOMPOCHI,
obOpamatbest 3a
MIOMOIIIBIO;

MPOSIBIISITH
aKTUBHOCTb BO
B3aUMOJEHCTBUM JJISI
peleHus
KOMMYHHMKaTUBHBIX
3aaa4

0o0y4eHUs C 1eJIbI0
MOJTyYEHUS
WHXXEHEPHOTO
oOpa3zoBaHusi;
OCBOEHHUE
TUTTAIHBIX
CUTYyaLUN
yIpaBJiIeHUs
poboTamu.
Hpascmeenn

o-

amuyeckas
opueHmayus
yMeHHEe U30erarhb
KOH()JIMKTOB U
HAXOUTh
BBIXOJIbI U3
CIIOPHBIX
CUTYyal

becena,
MPAKTUKYM

becena,
MPAKTUKYM

becena,
MPaKTUKYM
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3aJJaHHOTO
paccTosIHUSI.

JUTSL TIPOXOXKICHHUS
3aJJaHHOTO
paccTosiHUSI.

Tema 3. latunku LEGO MINDSTORMS EV3 EDU u ux napamerpsl. (

12 4)

11-1 MaTunk xacanns. 2 | YMeHwue pemarsb PeryasitTuBHblIe  n1aGHU

12 YCTpOUCTBO AATUMKA. 3aJla4u Ha posanue — BEIOUPAThH
IIpakTukymMm. Pemenue JIBUOKEHUEC JEUCTBUS B
3a71a4 Ha JIBUKEHUE C WCIIOJIb30BAHUEM COOTBETCTBUH C
HCTIOJIb30BAHUEM JIAaTYNKA KACAHMUS. MOCTABJICHHOM 3a/1a4ei
JaTYMKa KacaHwsl. Y YCIIOBUSIMU €€

13- | Marunk ugera, 2 | 3HaHue BIMAHUE peanu3aiu.

14 PEXKUMBI PaObOTHI peIMETOB Ilo3naBaTeibHbIE:00
JaTyrKa. pa3HOTOIBETA HA weyueoHble —
Pewienne 3amau MOKa3aHus CaMOCTOSITETILHO
Ha JIBIOKEHUE C JaTYnKa BBIACIIATh U
UCIIOJIb30BAaHUEM OCBEUIEHHOCTH dbopmMmynpoBaTh
JaTYnKa MIO3HABATEIBHYIO LIEIIb.

15- | Ynprpa3BykoBoii 2 | 3HaHue KoMMyHuKaTuBHbIE: U

16 | marumk. 0COOCHHOCTEH HuYy uamuesHoe
Penrenue 3amaq pabOTHI aTUHKA CcOmpyOHUYeCmeo
Ha NBHKCHHUC C VYMeHue perrars — CTaBUTH BOIIPOCHI,
HUCIIOJIb30BAHUEM 3a/a4yn Ha JABMDKEGHUE | 0OpaIiaThes 3a
AaTduka paCcCTOAHHA C UCIIOJIB30BAHUEM | IIOMOIIBIO;

JaT4druKa paCCTOSHHA. IIPOSIBIISATH
17 | Tupockonmueckuii 2 | YMeHue pemaTh AKTHBHOCTE BO
1-8 IIﬁIaTqHK- 5 3a7a4u Ha B3aUMOJICCTBUU IS
H]paKkpacHbIi JBUKEHHEC pelIeHus
MaTYUK, PCKUM HCIOJIb30BAHUEM KOMMYHUKATHBHBIX
HpI/I6J'II/DKeHI/IH, THPOCKOIINYCCKOI'O 3az1a4 ynpaenenue
PEXKHUM MasKa. JTaTyrKa. KOMMYHUKayueii —

Cmbicnoobpasosan
ue—aJIeKBaTHAs
MOTHUBAIIHS
yueOHOMI
JIeATEIIbHOCTH.
Hpascmeenno-
amuyeckas
opueHmayus —
yMeHue u3oeraTh
KOH()JIMKTOB U
HAXOUTh
BBIXOJIbI U3
CIIOPHBIX
CUTYyal

becena,
MPAKTUKYM

NunuBuyaabHBI
i, cobpanHas
MOJICIb,
BBITIOJIHSIOIIAS
MPENoIaraeMsl
€ IEUCTBUSL.

NuauBuayanbHbl
i, cobpanHas
MOJICIb,
BBITTOJIHSAIOIIAS
MPENoaaraeMsl
eJICUCTBHS.

becena,
MPaKTHKYM
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19 | Monkmouenue 2 | YMeHue Ha3bIBaTh a/IeKBaTHO Becena,
2'0 JaTYNKOB U AATINKH, UX | HCIIOIB30BATH PEYb MPaKTHKYM
MoTopoB.uTepdeiic (YHKIMHI U CIIOCOOBI | j1 TaHUpOBAHHUS U
MOIYJIA ITOAKIIIOYCHHA K | perymsanuu cBoen
EV3.Ilpunoxenus MOZYJIIO, JESTEIIbHOCTH
MOJIYJIS. IIPABHIIBHO
IIpeacTaBnenue paborars c
nopra. KOHCTPYKTOPOM
Ynpasienue
MOTOPOM.
21 | TIposepounas paGora 2 | O6oO6weHye U [TpoBepounas
2'2 Ne 1mo Teme cUcTEMAaTHU3ALHA pabota Ne 1
«3HAKOMCTBO C OCHOBHBIX ITOHSATHN
po6oramu LEGO 1o
MINDSTORMS». TeEMe
Tema 4. OCHOBBI NIPOrPaAMMHMPOBAHNUS U KOMIIbIOTEPHOit Joruku (20 u)
23 Cpena 2 | CiocoOHOCTD Pezynamuenvie Cmbicnoobpasosanu becena,
2'4 IpoOrpaMMHupOBa yYaluXxcs Yyi: i A eKBaTHaS MPAKTUKYM
HUS MOZYJIS. BOCIIPOHU3BECTH IUTAHUPOBAHUE -
Cosnanue STarbl onpejieNeHne MOTHBALHA
IPOrPaMMBEIL. IPOrPaMMHUPOBAHUSA | TIOCIIEIOBATEIBHOCTH y1ebHo#
V nanenue GII0KOB. ¥ OTBETUTH Ha IIPOMEKYTOUYHBIX ACATEIBHOCTH,
Beirnonnenne BOIIPOCHI. 1esel ¢ yueTom aKTyaTsalii
IIPOTrPaMMEL. KOHEYHOTO CBCNICHIH M3
Coxpanenue 1 pe3ynbTaTa. JHOTO
OTKPBITHE YMeHue ucnosp3osary | KUSHEHHOTO
IPOrpaMMBbL. pasauunbie cpeacrea | ObITa;
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25 | CueTunk KacaHwuii. YMenue CAMOKOHTPOJIA (opMupoBaHue MHpnBuyanbHEI
oG | BeTBIeHHE 110 HCIIOJIB30BATh (nHEBHUK, TOPT(OINO, | TOTOBHOCTH K ﬁo‘;[%glgaHHa’I
aaTyukaM. MeTozsl BETBJICHUS MIPH TaOIUIIBI POJOJIKEHU IO BBITIOHAOMIAS
NPUHATHS PEIICHUN pelleHuy 3a7a4 Ha JOCTUXKEHUS 00y4CHHs C LETBIO | pemonaracMbl
poboTom. JIBUKCHHE pe3ynbTaToB, Oecena ¢ | MOJIydeHUs eJehCTBUS.
Mopaenu noBeaeHUs YUUTEJIEM U T.1.). WH)XEHEPHOTO
npu Ilo3naeamensnoie o0pa3oBaHus;
Pa3HOOOPa3HBIX
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CUTyaIusX.
27 [Iporpammuoe Ymenue
2_8 obecnieuenue EV3. UCIIOJIb30BATh
Cpena LABVIEW. LUKJIBI IPU
OCHOBHOE OKHO pelieHuy 3aja4 Ha
CgoiicTBa u JIBIDKCHHE
CTPYKTYpa
npoekra. Pemenue
3a/1a4 Ha
JIBUKEHUE BIOIb
CTOPOH KBaJpara.
Hcnons3oBanue
[IUKIIOBIIPU PELICHUU
3aJia4y Ha JIBUKEHUE.
29 | Mporpammubie 610K Cnoco6HOCTh
3'0 Y MAJIUTPbI yqaluxcs
MIpOrpaMMHUPOBAHUS BOCITPOU3BECTH
Crpanuna ATanbl COOPKH U
amnmapaTHbIX CPEJICTB IPOrpaMMHPOBAHHUS

Penakrop koHTEHTa
NHCcTpymeHTBI
Ycrpanenue
HENOJIAJIOK.
[Tepezanmyck MoTysis

N OTBCTUTH Ha
BOIIPOCHI YUYHUTCIIA.

YV/[: Ymenune
HccnenoBanue
HECJIOKHBIX
MPaKTUYECKUX
CUTYyalluH,
BBIJIBHOKCHHE
MPEATOJIOKEHNM,
ITIOHUMAaHHe
HEOOXOIUMOCTH HX
MPOBEPKU Ha
MpaKTUKE.
Hcnonn3oBaHue
MPAKTUYECKUX U
1abopaTopHBIX paboT,
HECJIOKHBIX
HSKCIIEPUMEHTOB JIJIs1
JIoOKa3aTeIbCTBA
BBIJIBUTa€MBIX
MPEATNOJIOKEHHUM;
OITMCaHHE
pe3yJIbTaTOBATUX
pabor
Kommynuxamuenuvie
YV

YMeHue onpenenaTh
HauoOoJiee
palMOHATBHYIO
MOCJIeJOBATEIbHOCTh

OCBOCHHE
TUTTAYHBIX
CUTYyaLUN
yIpPaBICHUS
poboTamu.
Hpascmeenno-
smuuecKkas
opuenmayus —
yMeHue u30eraTh
KOH(JIUKTOB U
HAXOUTh
BBIXO/IbI U3
CIIOPHBIX
CUTYyaLlUH

becena,
MPAKTUKYM

becena,
MPaAKTUKYM
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31 | Pemenue 3ama4 Ha CrocoOHOCTD
- | ABHJKEHHUE I10 KPUBOM. yyamumxcs

32 | Hesasmcnmoe BOCIIPOM3BECTH
YIpaBJICHAC ATaIbl
moropamu. ITosopot POTPAMMHUPOBAHUS
Ha 3a1TaHHOC YHCJIO U BBINIOJIHATH pacyeT
rpanycos. Pacuer yTIJia HOBOPOTA.
yria
MOBOPOTA.

33 | Hcnonb3oBannue YMmeHue pemars

3'4 HIDKHETO JaT4yuKa 3aJla4yM Ha
OCBEIIICHHOCTH. JIBUKECHHUEC
Pemenue 3amaq Ha OCTaHOBKOM Ha
JIBUOKEHUE C YEPHOM JIMHUU
OCTaHOBKOM Ha
YEPHOW JIMHUM.

35 | Pemenue 3a1a4 Ha VYMmenue pemarb

g ABUXKCHUEC BIOJIb 3a7a4y Ha

36 | symmm. Kamubposka JBUKEHUEBIO0b
AaTanKa YEpPHOU JIMHUU
OCBEIIICHHOCTH.

37 [IporpammupoBanue YMeHue peumarb

3-8 MoayJien. Pemenne 3aJlauM Ha
3aJ1a4 Ha IPOXOKICHUE MPOXO0XKIEHHE TT0
T10 TOJIO U3 KJIETOK TIOJIFO U3 KIIETOK.

39 | CoperoBanne O0600meHue u

4'0 poOOTOB Ha CUCTeMaTH3aIUs

TECTOBOM IIOJIE.
3adeTr BpeMEHH U
KOJIMYECTBA OIIIUOOK

OCHOBHBIX ITOHITUU

ITo Teme «OCHOBBI
MIPOTPAMMHUPOBAHUS»

NunuBuayanbHbl
i, cobpanHas
MOJICb,
BBITIOJIHS IO As
MpEeAnoiaraeMbl
eehCTBU.

NuauBuayaibHbI
i, cobpanHas
MO/Ieb,
BBITIOJTHS FOIIIAST
npenoiaraeM

bIC/ICHCTBHUS.

becena,
MPaKTUKYM

CopeBHOBaH
re poOoTOB
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41 | CopesnoBanue O6001eHue n CopeBHOBaH

4'2 poOOTOB Ha cUcTeMaTH3alus ue podoToB
TECTOBOM IIOJIE. OCHOBHBIX ITOHATUH
3a4eT BpeMEHU U 10 TEME
KOJIMYECTBA OITUOOK

Tema 5. IIpakTkyMm 1o cOopke pod0OTH3MPOBAHHBIX CUCTEM
(164)

43 | Usmepenue 2 | 3uanue Pecynamuenvie dopMHUPOBaHUE becena,

- | OCBCIICHHOCTH. Ha3HA4YCHUS U A\AY/ & MIOHSITUS CBSI3U MPaKTUKYM

44 | OnpeneneHue 1BETOB.

PaCIIO3HABAHUE LIBETOB OCHOBHBIX IJIAHUPOBAHUE - Pa3IUYHBIX
HCrios30Banme PEXKUMOB pabOThHI ONpE/ICIICHUE SIBJICHUH,
KOHCTPYKTOpa B JaTYMKa LBETa MIOCJIEI0BATEILHOCTH IIPOLIECCOB,
KauecTBe 1udpoBoi MPOMEKYTOUHBIX LEJIEN | 00BEKTOB;
15 11abopaTopHH. C YY€TOM KOHEYHOTO aKTyaJIn3anus
" N3mepenue 2 | 3nanue pe3yiIbTaTa, yMEHHE CBECHUI U3 becena,

46 | PaccTosHui Ha3HA4YCHUS U BHOCHUTbH HEOOXOIUMbIe | JTAYHOTO MPaKTUKYM
T000BEKTOB. OCHOBHBIX JOTIONHEHUS U KU3HEHHOTO
CkanupoBaHue PEXHUMOB pabOTHI M3MEHEHUS B XOJI€E OIIbITA
MECTHOCTH. yJIbTPa3ByKOBOI'O pelICHNS 3a/1a1. Hlj(bopMauHOHH

AaTHHKa. Ilo3nasamenvhuie on

4/ 3 :

] Cuina. Hneqvo CHUJIBI. YMeHue BBITIOIHATH YYJ[: ®opmupoBanue JICSITCIIbHOCTH; becena,

49 [TogbemMHBIN KpaH. pacyeTsl Ipu CHCTEeMHOLO OCBOCHHE MPaKTUKYM
CueTtuuk 000pOTOB. KOHCTPYHPOBAHUHU MBIILTCHMST — TUMTAYHBIX
CkopocTb BpalleHus TMOJIBEMHOT0 KpaHa. | oo oo CUTyaIui
CEpPBOMOTOPA. PACCMOTPEHUIO 1 yIpaBieHUs
MOUHOCTE. OTHCAHHUIO OOBEKTOB poboramu,

Ynpasnenue pobotoM | 2 | YMeHue . ’ BKITIOYAs VInnuBuayanbHel

50 SABJICHHUH, IIPOLCCCOB B u, CO6paHHa$I
C MOMOIIBIO BHEIIHUX IpOrpaMMHUpPOBATH U POBYIO

" | Bosneit . Sora BHJIE COBOKYITHOCTH MOJIEIb,

51 ACUCTBUHU. poobora, Goree MPOCTHIX OBITOBYIO TEXHUKY. | BRIOMHAIOMIAS
PeaKHI/Iﬂ pO6OTa Ha OCTaHaBJIUBAKOUIICT ATIEeMEHTOB (bOpMHpOBaHI/Ie MpeanoaaraeMbl
3B BET, KacaHue. ocs Ha ’ € JEUCTBUA.

YIGHBET, COCTaBISIOIIMX equHoe | Y MOHHA
Tanmep. OIPEHECICHHOM
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PacCTOSTHUY J10

oeJoc.

HIPCIIATCTBIA OCYILECTBUTH IIEPEHOC
3HaHUW, YMEHUU B
HOBYIO CUTYalIUIO JJIs
pelieHus npooJieM,
KOMOUHUPOBATH

52 JIBrmxenue no Hanucanue M3BECTHBIE CPEJICTBA

5'3 3aMKHYTOM IPOrpaMMBbl JJIs JUISl HOBOTO PELIEHUS
TPAEKTOPUHU. JBIDKEHUS 110 Kpyry | mpoOem;

Pemenue 3anay Ha 4epe3 MEHIO Kommynukamuenwie

KPUBOJIMHEUHOE KOHTpOJLIEpa. YV

JBMOKCHHC. 3ammycK 1 oTJIajiKa YMeHHE ONpe/IeIIsITh
IPOrPaMMBbl. HaubOoee
Hamucanue apyrux | palldOHAIbHYIO
IIPOCTBIX MPOrpamMM | IIOCIIEA0BATEIBHOCTD
Ha BBIOOp | JAEHUCTBUH 110
YUALIUXCSIU UX KOJUIEKTUBHOMY
CaMOCTOSITEIbHAS BBITIOJIHEHUIO
oTIajKa. y4aeOHOM 3a7aun

94 | KoHCTpyHpOBaHHE Hanucanue (r1aH, aaropuTM,

56 | Mojerneit po6oToB IPOrPaMMBI MOJIYJIM U T.11.), &
JJIs1 peIICHUS JIAOBUKECHUS TaK¥K€ aICKBATHO
3ajaq € 110 KOHTYPY OLICHUBATh U
HCITOJIb30BAaHUEM TPEYroJIbHUKA, IPUMCHSTH CBOU
HECKOJIBKHX KBaJpara. CIIOCOOHOCTH B
pa3HbIX BUJIOB Pobor, KOJUIEKTUBHOM
JIATYUKOB. 3anyChIBaIONIUMN JCATCIIbHOCTH.

TPaeKTOPUIO YmMenue
JBUKEHUS CaMOCTOSITEIILHO

A ITIOTOM TOYHO €€

BOCIIPOU3BOISIIUN

OLICHUBATh CBOIO

OCYILIECTBIIATh
COBMECTHYIO
UH(OPMAIIIOHHYIO
JesTeNbHOCTD, B
YaCTHOCTH, IIPH
BBITIOJTHEHUU
y4eOHBIX

3aJlaHul, B TOM
YHCJIE MPOEKTOB.

NunuBuyanbHbI
i, cobpanHas
MOJIEJIb,
BBINTOJTHS FOIIAST
MPEIOIaraeMsl
€ JIeHCTBUA.

NunuBuayanbHbl
i, cobpanHas
MOJICIb,
BBITIOJTHAIOIIAS
MIPeINoaaraeMsl
¢ JICUCTBHS.
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57 | Pemenue 3a1a4 Ha Cosnanue u JIeATETHHOCTD U WnmButyanbHbl
5-8 BBIXOJ U3 JTaOUPHHTA. OT/Ia1Ka JEATENBHOCTD YICHOB H=0C%6paHHa’I
MOJIEb,
OrpaHnueHHOE MPOTPAMMBI JJ151 KOJIJIEKTUBA BBLIIOTHAIOMAS
ABUXXCHHUC. JABUXCHUA pO6OTa ImocpeacTBOM MPENOIaracMbl
BHYTpU CpaBHEHU C € ICUCTBUS.
MOMEIIEHUS U JESTENbHOCTHIO
CaMOCTOSITEJILHO Ipyrux.yY MEHHE
OTruOaroIIEro UCII0JIb30BaTh
MPENsTCTBUS. MH(OPMALIHIO C
29 [IpoBepounas pabora O06o0menue u YYETOM ITHUECKUX H [TpoBepoun
6_0 Ne2 o Teme «Buanl CUCTEMAaTHU3aIUs TIPAaBOBBIX HOPM. ast pabora
JBIKEHHUUN pOOOTOBY OCHOBHBIX IOHSTUN Neo2
1o Teme «Buapl
JBIKCHHUUN POOOTOBY
. TBOpUYecKHe NpoeKTHbIe padoThl U copeBHOBaHMSI(12 4)
61 | PaGora man mpoektamu 2 | VmeHue PeryastuBubie:yeneno | Camoonpedenenue | COPEBHOBaHUs
6_2 «/IBIKEHHE TI0 COCTaBJIATH Ja2anue — — CaMOCTOSTEIb-
3a1aHHOX TPACKTOPHUI», IJTAHIEMCTBUI npeoOpa3oBbIBAThH HOCTb UJINYHAas
iﬁ{KeFeHBpHHF»- IUJISL pEIICHUS MPAKTUYECKYIO 3a/1a4y | OTBETCTBEHHOCTH
paBiia . CJI0’KHOM 3371241 B 00pa30BaTENbHYIO; 32 CBOM MOCTYTMKHU.
COPEBHOBAHUM. C 5
KOHMPOTb U MbLCI006pa308aHU
63 | CopeBHoBamue 2 YMeHue cocTaBisiTh P P CopeBHOBaHUS
- . . CAMOKOHMPO.b € — CaMOOILICHKa Ha
poOOTOB Ha IiaH ACHUCTBUM IS
64 . | — MCIOJIb30BAaTh OCHOBE KPUTEPHEB
TECTOBOM IIOJIE. pEeLIeHUs CIOAKHOMN
YCTaHOBJIEHHBIE YCIIEIIHOCTH
3adeTr BpeMEHH U 3a7auun N
IpaBWJIa B KOHTPOJIE yaeOHOM
KOJIMYECTBA OMHUOOK KOHCTPYHUPOBaHUS
poGoTa crioco0a permeHus NeSATEeILHOCTH
65 | Koncrpynposanu 2 Paspaborka i_imaqﬂ‘ Hpascmsenno- Pemenue
6-6 e cOBCTREHHOIN COOCTBEHHBIX 6O3HaBaTeJILHI>Ie. amuyeckas sanau(MEL, 1
MOJIEIH poOoTa MOJIEJIEH B Tpymmax. | oowe yuebHvie — opuenmayu TpyII)

24




67 IIporpammupoBanue IIporpammupoBa TBOpuUeckoe penieHue

6-8 Y UCTIBITAaHHE HHUE MOJICIH B y4eOHBIX U
cOOCTBEHHOM rpymmax NPaKTUYECKUX 3a7a4:
MOJIEIH yMCHHE
poOoTa. MOTHBUPOBAHHO

69 | ITpesenranuu u 3amura IIpe3enTanus OTKAa3bIBATHCS OT

- | mpoekra «Moii Mozenein oGpasLia, HCKaTh
70 | yHHKaNBHBIH POGOT ’
OpUTHHAJIHHBIC

71 | TIpesenTauuu u IpesenTanus peleHns;

- MoJeJIer ’

72 SaHII/IvTa IIPOCKTa 5 CaMOCTOATEIILHOE
«MoHl yHMKaIbHBINA BBIIIOJIHEHUE

poboT»

Pa3IUYHBIX TBOPUYCCKUX
paboT; yuactue

51 —HaBBIKU
COTPYJIHUYECTBA B
pa3HbIX
CUTYalUsX,
yMEHHE He
CO3/1aBaTh
KOH(MJIUKTHBIX

Pemenne
3agad(uHI. U

TpyIII)

3amura npoeKTa

3amura npoeKTa
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