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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma kpyxkka «PoGotoTexnuka» Ha ocHoBe miargopmel LEGO
MINDSTORMS Education EV3. HanpaBnenHocts — TexHuueckas. [Iporpamma
MpejmnoiaraeT yyacTue feTei pa3ubix Bo3pactoB (11-14 5et) u ¢ pa3HbIM YpOBHEM
3HAHWA HHPOPMATUKHU M TEXHOJIOTHH.

OpHoif W3 BaXHBIX MPOOJEM SIBISICTCS HEIOCTaTOYHAs OOCCICYCHHOCTD
WHXCHEPHBIMU KaJpaMH M HU3KUH CTaTyC HWHKeHepHoro oOpaszoBanms. Ceituac
HEOOXOMMO BECTH TOMyJsipu3aIuioo mpodeccun wumKeHepa. VHTEHCHBHOE
UCIIOJIb30BaHKEe POOOTOB B OBITY, Ha MPOU3BOACTBE M Iojie 00s TpeOyeT, 4TOObI
MOJIb30BaTeNId  O0JIafa)ii COBPEMEHHBIMHM 3HAHUSMH B OOJIACTH YIPaBICHUS
poOoTamMu, YTO TIO3BOJIUT pPa3BUBAaTh HOBBIC, yMHBIC, Oe30MacHble M OoJjee
NIPOJBUHYTHIC aBTOMATH3WPOBaHHBIC CUCTEMbl. HeoOX0IMMO MpUBUBATH MHTEPEC
oOyyJaromuxcs K 00J1acTi poOOTOTEXHUKHU U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxke nmaHHas MporpaMMma JacT BO3MOXKHOCTh IIKOJbHUKAM 3aKPEIUTh |
NPUMCHUTh Ha TPAKTUKE IMOJYyYCHHBIC 3HAHUSA [0 TAaKHM JWCIMIUIMHAM, Kak
MaTeMaTuka, pusnka, HHHOpPMATHKa, TEXHOJIOTHs. Ha 3aHATUAX TT0 TEXHHYESCKOMY
TBOPUYECTBY OOYYAIOIIMECS CONMPHUKACAIOTCA CO CMEKHBIMH 00pa30oBaTCIILHBIMU
oOnmacTssMu. 3a CYET WCIOJB30BaHMs 3amaca TEXHUYECKUX [MOHSATUH U
CHEIUANBbHBIX TEPMUHOB PACHIUPSIIOTCS KOMMYHHMKATHUBHbBIE (YHKIIUU SI3bIKA,
yrayOast0TCS BO3MOXKHOCTH JIMHTBUCTUYECKOTO pa3BUTHs oOyuatomerocs. Jlannas
nporpaMMa MO3BOJISIET CO37aTh YHUKAJIBbHYIO 00pa3oBaTeIbHYIO Cpely, KoTopas
CIIOCOOCTBYET Pa3BUTHIO HWH)XEHEPHOTO, KOHCTPYKTOPCKOTO MBINIIEHUsA. B
nporecce padotsl ¢ LEGO EV3 olyuaromuecs: mpuoOpeTaroT OMbIT PEIICHUs KaK
TUTIOBBIX, TaK U HEMIAOJOHHBIX 3aJ]1a4 IO KOHCTPYUPOBAHUIO, IPOTPAMMHUPOBAHUIO,
coopy nanHbix. Kpome Toro, pabora B KOMaHIE CIOCOOCTBYET (OPMHPOBAHUIO
YMEHHS B3aMMOJIEWCTBOBATh C COYYECHHKaMHU, (HOpMYyIUpOBaTh, aHAIW3UPOBATH,
KPUTUYECKU OIICHUBATh, OTCTAUBATh CBOM HJICH.

Hean:
Pa3zButue HHTCPCCAa IKOJIBbHUKOB K TCXHUKEC U TCXHUYCCKOMY TBOPUYCCTBY.

3anaum:

1. TlozmakomuTh CO cpenoii mporpammupoBanust EV3;

2. TlpoextupoBaHue poOOTOB U MPOTrPAMMHUPOBAHKE UX JICHCTBHI;

3. BbIBUTEP W pa3BUTh MNPHUPOJHBIC 3adaTKH M CIIOCOOHOCTH JICTCH,
MIOMOTAIOIIME JOCTUYb yCIeXa B TEXHUYECKOM TBOPYECTBE;

4.  Pacmmpenue obnactv 3HaHUN 0 Tpodeccusix;

5. YMenue oOydaromuxcs paboTaTh B rpyInax.



Jlist peasni3aliuy porpamMMbl UCIOJIB3YIOTCSI 00pa30BaTesbHble KOHCTPYKTOPHI
¢upmbl  Lego, xoncTtpyktop LEGO MINDSTORMS Education EV3. On
MpeacTaBisAeT coO0M HAOOp KOHCTPYKTHBHBIX A€Talield, MO3BOJISIIOIIMX COOpaTh
MHOTOYHCIICHHbIE BAapUAaHThl MEXaHUW3MOB, HAOOp JaTYUKOB, JABUTATENU U
MHUKpOKoMIbroTEP EV3, KOTOpBIN yIpaBisieT BCel MOCTPOCHHOM KOHCTpyKuueil. C
koHcTpykTopoM LEGO MINDSTORMS Education EV3 wuner nHeobxoaumoe
MIPOrpaMMHOE 0OeCIIeUeHHE.

LEGO EV3 o6ecnieunBaeT MpoCTOTY MpH COOpPKE HAYAIBbHBIX MOJENEH, YTO
NO3BOJIIET YYEHUKaM MOJYy4YUTh PE3yNbTaT B Ipenenax ofgHoro 3auatus. W mpu
TOM BO3MOKHOCTHM B M3MEHEHHUU MOjeNied M MporpaMM — OY€Hb IIMPOKUE, U
TaKOM MOJIXO0JI MO3BOJIAET YUYaIIUMCS YCIOKHITh MOJIETb U MIPOrpamMMy, MPOsIBISATh
CaMOCTOSTEIIbHOCTh B U3YYEHUH TEMBI.

IIporpamma mnpeaHazHayeHa [Uisl JETEd CPEJHEr0 M CTaplIEro HIKOJIbHOIO
3BE€HA, BO3pacT KOoTopeix 11-14 ner.
Cpok peanuzanuu — 1 rojg

Pacnpenesienue 4acoB HA y4eOHBIH IO/:
KonmnuectBo yacos - 35
KonnuecTBo yacoB B Henemo —1

Ilnanupyemblii pe3yJabrar:

e CTUMyIUpOBaTh MOTHBAIMIO OOYYAIOMUXCS K TIOTYYCHHIO 3HAHUH,
oMorath (POPMHUPOBATH TBOPUYECKYIO JIMIHOCTb.

e (CrocoOCTBOBAaTh Pa3BUTHIO HMHTEpPECAa K TEXHUKE, KOHCTPYHPOBAHHUIO,
IPOTPaMMHUPOBAHUIO, BBICOKHM TEXHOJOTHAM, (QOPMHUPOBATh HABBIKH
KOJUIEKTUBHOTO TPy/a.

e CdopMupoBaTh HaBBIKM KOHCTPYHPOBAaHUS U MPOTPAMMHUPOBAHUS
poOOTOB.

o CdopMupoBaTh MOTHBAIIMIO K OCO3HAHHOMY BBIOOPY WHXKEHEPHOMN
HAIPABJICHHOCTH 00YYCHUS B JAIbHEUIIIEM.

IloaBenenune UTOroB paboTH MPOXOAUT B OpMe OOIIECTBEHHON MPE3CHTAIIUU
(BpICTaBKa, KOHKYpC). YdYacTHE B KOHKypcax TEXHMYECKON HampaBlIE€HHOCTH,
OOMEH OMBITOM C APYTHMH IITKOJaAMHU.



TemaTu4yeckoe IIIAHUPOBAHUE

Ne |HamMeHOBaHUe pa3esioB U TeM Bcero Teopus
4acoB /mpakTHKa
1 |BBenenue B pOOOTOTEXHUKY 1 1/0
2 |KoHcTpymnpoBaHue 16 6/10
3 |[IporpamMmmupoBaHme 10 2/8
4 |IlpoekTHast 1eSITeNbHOCTh B MAJIbIX TPyMHIax 8 3/5
BCEI'O 35 13/23
KanengapHo-temaTnieckoe InJiaHUPOBaAHNE
Pasznen/ IIpeameTHBIC Buabi
Tema pe3yJabTaThI KOHTPOJIA
Tema 1. BBegenne B podororexHuky (1 1)

BBenenue B pobotorexnuky. | Mimets oOmue becena,
Po6otel. Buasl po6oToB. 3HaueHHe | MpeacTaBiIeHUs O 3Ha4YeHHE | 3a4eT 110
poOOTOB B >KM3HH YeJIOBEKA. poOOTOB B KU3HU YeJIOBEKA. | IPaBUIIaM
OcHOBHBIE HAIIPABICHMUSA IPUME- | 3HATH MpaBUiia PabOTHI C paboThl C
HeHust po6oToB. [IpaBuna paboThl € | koHCTpYKTOpPOM. 3HaHME KOHCTPYKTOPOM
koHCTpykTopoM LEGO. fA3biku IIOHATHUS aJIrOpUTMa, LEGO.
IPOTPaMMHUPOBAHUS. Cpena UCITOJTHUTCIIS
IPOTPaMMHUPOBAHUS Moy, | 41rOpuT™Ma,

OCHOBHBIE OJIOKH. CHCTCMBI KOMaHA
WCTIOJTHUTEIIS (CKN).
Nmets olriee
IpPEICTAaBIEHUE O Cpele
pOrpaMMHPOBAHUS
MOJTyJisl, OCHOBHBIX OJIOKaX.
Tema 2. KoncTpyupoBanue (16 4)
IIpaBuiaa TexHuku O6e3omacHOCTH| 3HAHUWE COCTaBHBIX vacTel | becena
npu padore ¢ poéoramu- YHHUBEPCAIBHOTO 3adger 1o
KOHCTpYKTOpamu. [IpaBuia KOMIITEKTA LEGO | TpaBujiam
oOparieHus ¢ poboTamu. MINDSTORMS TEXHUKA
0e30macHOCTH

OcHOBHBIE MEXaHHYECKHE JAeTaan
KOHCTPYKTOpa H UX HASHAYCHHUC.

EV3 EDU wu ux dyHKOmii.
CnocoOHOCTh  y4aluxcs
BOCIIPOM3BECTH STaIBI
cOOpKM U OTBEeTUTh Ha

BOIPOCHL.




Moayas EV3. OG630p, skpan, 3HaHuE Ha3HA4YCHUE becena,
KHOIIKM YIIPAaBIICHUSA MOMYJIEM, KHOIOK Moyt EV3. MPAKTUKYM
WHJIMKATOP COCTOSHUS, MOPTHI. yMeHH? COCTABUTD

MPOCTEUIIIYIO
YcranoBka 6arapeii, cmoco0bl nporpaMMmy 0 1Ia0JIOHY,
IKOHOMHHU IHEPTHH. COXpaHATh U 3aIyCKaTh
Brawuenne moayass EV3. 3anucs| nporpammy Ha
MPOTrpaMMBbl U 3aIYCK €€ Ha BBITIOTTHCHHE
BBITIOJIHEHUE.
OcHOBHBIE MeXaHU3MBbI 3HaHUE TapaMeTpPOB becena,
koHcTpyKkTOpa LEGO EV3. MOTOpa M MX BIIMSIHUC HA | IpakTHKyM
CepBomotopsl EV3, cpaBHeHUE paboTy MoJenu.
MOTOPOB.
MOoOIIHOCTh ¥ TOYHOCTH MOTOPA. lIMeTp IIpeacTaBiIeHUE O
Mexanuka MEXaHU3MOB U MAallMH.  ByjaX  COEAMHEHHH W
Buabl coeqMHeHui U niepeaay u Ux nepeau.
CBONCTBA.
Coopka Moaesu podoTa mo CnocobHocTh  yuamuxcs| becena,
HHCTPYKIUU. BOCIIPOU3BECTHU STallbl | IPaKTUKYM
IIporpamMupoBanue  JBUKeHHMS |COOPKU U OTBETHTH Ha
BIIepe] 10 NPSAMOM TPACKTOPHHU.  |BOMPOCHL.  YMEHHE
Pacuer uncsa 000poToB KoJI€ECa BBITIOJIHUTH PacyeT yucia
JJIS1 NPOXOKAE€HHS 3aJaHHOIO 000pOTOB KoJIeca ISt
PACCTOSTHHUSI. MPOXOKACHUS 3aJaHHOTO

pacCTOSIHHUSL.

JdaTuyuk KacaHus. Y CTPOCTBO Ymenune pemath 3amaun | becena,
JaT4YMKa. Ha IBUKCHUC C MIPaKTUKYM
IIpakTukym. Pemenue 3ama4v Ha | HCIIOJIB30BAHUEM JaTYMKa
ABHMIKEHHUE C MCIOJIb30BAHUEM KacaHUsl.
AATYMKA KAaCaHMI.
JIaT4uK nBeTa, pesKUMbl Pa00ThI 3HaHue Biusinue | CoOpaHHas
AATYHUKA. IIPEIMETOB PA3HOrO I[BETA | MOJIEIIb,
Penrenue 3a1a4 Ha IBUKEHUE C Ha T[OKAa3aHWs JaT4yMKa | BBIIOJIHSOIIAS
HCIO0Jb30BaHUEM JATYHKA OCBEIIEHHOCTHU JIEVICTBUS.
YabTpa3zByKOBOM JATYHK. 3HaHUE OCOOCHHOCTEH CoOpannas
Penrenue 3a1a4 Ha IBUKEHUE C pabotsl AaT4uKa. MOJIEJIb,
HCIOIb30BAHMEM JATIHKA YMeHue pemarb 3a1auu BBINOJIHAIOIIAs

Ha JBUKECHUE C JICUCTBHUSL.

paccTosiHusi

HCIIOJBb30BaHUECM AdaT4YHUKa

pacCTOsIHUSL.




I'mpockonuyeckuii 1aTYMK.
NudpakpacHblii JaT4MK, pe-
JKUM  NPUOIMKECHUS, PEKHUM
MasiKa.

YMmeHue pemars 3a1a4u Ha
JBUOKEHUE C
WCIIOIb30BaHU
eM
TUPOCKOINYEC
KOT'0 JaT4YuKa.

becena,
MPAKTUKYM




IHoakaoueHue TaTYUKOB U YMeHue Ha3bIBaTh becena,
moTopoB. MHTepdeiic MOXYIs | naTupky, uX GyHKIMH U IPaKTUKyM
EV3. Ilpunoxenus Monys. CIIOCOBE
MOJKITIOUEHHUS K MOJTYJIIO;
[IpencraBnenue mopra. npaBUJIbHO  paboTaTh  C
Ynpasnenue KOHCTPYKTOPOM
MOTOPOM.
IIpoBepounasi padora Ne 1 mo | O60011eHUE U [IpoBepounas
Teme «3HAKOMCTBO ¢ poGoTamu | CHCTEMATH3ALSA OCHOBHBIX paborta Ne 1
LEGO MINDSTORMS EV3», | TOMATII HOTEME
Tema 3. Ilporpammuposanue (10 1)
Cpena nporpammupoBanusi | CiocooHocts  yuamuxcs | becena,
monyasa EV3. Coznanue BOCIIPOM3BECTH STATIbI MPAKTUKYM
IporpamMMel. Y naienue | IpOrpaMMUpOBaHus 1
0;10k0B. BeImoniHeHUE OTBCTUTDH HA BOIPOCHIL.
IPOrpaMMBl.
CoxpaHeHnue u
OTKPBITHE TIPOTPAMMBI.
CueTrunk kacanuii. BerBienue | YMmenue MCTI0JIb30BaTh | HAWBU Iy AIIBHBIN
10 JaTYUKaAM. BETBJICHUSA IIPU pPEIIECHUH | > cobpaHHast
MeToabl TPUHATHS PpelIeHHid | 3a0a4 Ha JBUKCHUE MOJEIIb,
po6oTroM. Mojenu MOBEACHHUS BBIIIOJIHAIOIIAA
IPU pa3HOOOPA3HBIX CUTYAIIHSIX. JieHCTBUS.
IIporpamMHoe o0ecnieyeHue YmMmenune  ucnons3oBath | becena,
EV3. Untepdetic. OcHoBHOE IIUKJIBI IPU PEIICHUU 3a/1a4d | IPAKTUKYM
OKHO. Ha JBUKCHHE
CBoiicTBa U CTPYKTypa NPOEKTA.
Penienue 3a1a4 HA IBMIKEHHE
B/10JIb CTOPOH KBaJpaTa.
Hcnonp3oBanue LUKIIOB NPH
pEelIeHNH 3a1a4 Ha IBUKECHUE.
IIporpamMHbie 0JIOKM U CnocoOnoctes  ywammuxcs | becena,
NAJTMTPbI NMPOrPAMMHPOBAHUA. | BOCIIPOU3BECTU 3Tambl | IPAKTUKYM
Crpanuiia annapaTHbIX CPEJICTB | COOPKU U
Penakrop KoOHTeHTa. pOrpaMMHPOBAHUS U
NHcTpyMEHTEI. OTBETUTH HA BOMPOCHI
YcTpaHeHue HENoJa/I0K. YUYHUTEIIS.
Ilepesamyck Mmomyns
Pemenne 3agauy Ha aBukeHue | CnocoOHOCTh  ywamuxcs | [Ipaktukym
no KPHUBOM. Hesasucumoe | BocipousBecTu JTanbl
yrnpasieHue Mmotopamu. [IoBopoT | mporpaMmMupoBaHHS u

Ha 3aJaHHO€ YHCJIO TPaayCoB.

Pacuer yrma noBopora.

BBIIIOJIHATE PaACUCT yriia




IOBOPOTA.




Hcnonb3oBaHue HHUKHEIO YMenue pewars 3axauu Ha | [Ipaktukym
AATYHKA OCBEIIEHHOCTH. JIBU)KCHUE C OCTAHOBKOM Ha

Pemenue

3a71a4 Ha JBUOKEHHUE C OCTAHOB- YEPHOU JTMHUU

KOW Ha YEPHOH JIMHHUH.

Peuienue 3a1a4 Ha JIBUIKEHUE YMenue pewmars 3anauu Ha | [Ipaktukym
B10Jb JuHuu. KanuOpoBka nar- | IBIJKCHUE BIOJb YEPHOU

YUKa OCBEILIEHHOCTHU. JIMHUN

IIporpamMmupoBaHue moayJieil. | YMmeHue pemars 3a1auu Ha | becena,

Pemenue 3aga4 Ha
MPOXO0KICHHUE 0 MOJII0 U3
KJIETOK

MPOXOXKIACHUC I10 TTOJITO U3
KIJICTOK.

MIPaKTUKY M

CMoOTp po00OTOB HA TECTOBOM O060061ieHne u Cmotp
noJie. 3a4eT BPEMEHH U CHUCTEeMAaTH3aIIUsI poOOTOB
KOJIMYECTBa OIIMOOK. OCHOBHBIX TOHSTUHN
no teme «OCHOBBI
POTrpaMMHPOBAHUS
Tema 4. IIpoexTHas KesATEIbHOCTD (8 4)
HN3mepenne OCBEILIICHHOCTH. | 3HAaHUE HAa3HAYECHUS U becena,
OrnpeneneHue 1BETOB. OCHOBHBIX PEKHMOB PaOOTHI | ipakTHKyM
Pacno3naBaHue 1BETOB. AdTIMKA [BCTd
HUcnoab30BaHuEe KOHCTPYKTOPA
B KauecTBe UM PpoBOi
JadopaTopum -
N3mepenne paccrosiHuid 10 | 3HaHHE HAa3HAYCHUE H becena,
00bekTOB. CKaHMpOBaHMe OCHOBHBIX PCHKHMOB MPaAKTUKYM
MECTHOCTH. paboTe!
YJIBTPAa3BYKOBOI'O AaTUYHKA.
Cuaa. Ilineuyo cuabl. [TogreMHbIN|YMeHHE BBITOIHATH pacueThl | becena,
KpaH. IPU KOHCTPYUPOBAHUU MPaKTUKYM
CueTunk 0060poToB. Ckopoctps  [HOABEMHOI'O KpaHa.
BpalIEHUs CEPBOMOTOPA.
MomHOCTS.
Yupasiienne po6oTom ¢ YMmenune nporpammupoBath | CoOpaHHas
MOMOIIbI0 BHEIITHUX pobora, MOJEIb,
BO3/1eHCTBUI. OCTaHABIIMBAIOIIETOCS HA BBITIOJTHSFOLLIAsT
Peakuust podoTa Ha 3BYK, IBET, | onpeieIeHHOM paccTosiuuy | TPCAToIaracMale
Kkacanue. Taiimep. 110 TIPETATCTBUS JICHCTBHL.
JIBHKeHrEe M0 3aMKHYTOM Hanncanue nporpammbl | CoOpanHast
TPaeKTOPHUH. A OBHXKCHUA 10  Kpyry | MOACIb,
Pemrenne 3a1a4 Ha yepe3 MEHI0O KOHTpoJiepa. | BPIIOTHAIOMAs
npeAnoiaraeMbie




KPHUBOJIMHEHHOE IBUKEHHE. Jamyck M OTJIAaJKa Mpo- | ACUCTBUA.

rpaMMBL. Hanucanue

JIPYTUX MPOCTBIX MPOrpaMM

Ha

BBIOOD yUaIuxcs U ux

CaMOCTOSITEIbHAS OTJIaJKA.
Koncrpyunposanue MozeJsen | Hamncanue nporpammbl | CoOpaHHas
POOOTOB [IUIsl pellIeHUs 3a4a4 € | JJIs1 IBUKEHHUS 110 KOHTYPY MOJENb,
HCNOJB30BAaHHEM HECKOJBKHX | TPEYroJbHUKA, KBaJpara. BBITTOJTHAIOIIAS
Pa3HbBIX BUI0B TaTYUKOB. P060T, 3aIMChIBAIOIIA I pearojaaracMale

TPAEKTOPHMIO JBWKCHUS U | neiicTBUS.

MMOTOM TOYHO eé

BOCTIPOU3BOISIIIUN
Pemenue 3a1a4 Ha BBIXOJ U3 Coznanue u otnanka npo- | CobpanHas
JIAOMpPUHTA. rpaMMBI I ABUKECHUSA MOZCJIb,
Orpann4eHHoe JBH/KEHHeE. poboTa BHYTpH nomenieHus | BHITOIHAIOMAA

" JICUCTBHUSL.

CaMOCTOSATEIBHO

orubaro

1IETO MPENSTCTBHUS.
IIpoBepounasi padora Ne2 mo O600menne u [TpoBepounas
Teme «Buabl ABMIKeHH i cucTeMaTtu3alus OCHOBHBIX| PaGora Ne2
poGoTOB» MOHATHH

o TeMe «BuIsl 1BUKeHUN

poOOTOBY»
PaGora Hag npoekTamm. YMeHue CoCTaBIISITh IJ1aH Konkypc
[IpaBuita copeBHOBaHUIA. OCHCTBHI IS pELICHUS

CJIOKHOW 3a/1a4uu
CopeBHoOBaHMe PoO0OTOB Ha | YMEHUE COCTABIATH IUIAH Konkypc
TECTOBOM I0Jie. 3a4eT BPEMEHU | ICHCTBUM IS PEIICHUS
Y KOJIMYECTBA OIINOOK. CIIOKHOW  3aJ1a4u

KOHCTPYHPOBAHU

s poboTa

KoncTpynpoBanue coocTBeHHoii| Pazpabotka coOcTBeHHBIX | Pemenne 3amau

MojeJu podoTa.

MOJIEJIEH B TPYIIIAX.

(una. Y rpynmn)

IIporpamMupoBaHnue u
HUCIbITAHUE COOCTBEHHOM
MoJIeJTd podoTa.

[IporpammupoBanue Mmoje-
JIY B TpyImnax

Pemenue 3amau
(uHA. UTpYyII)

IIpe3enTanum u 3amuTa
npoekra « Mol YHUKAJIbHBII
podoT»

[Ipe3enTanus moaenen

3amura npoeKTa




OCHOBHOE COIEPKAHHUE

BBenenne (1 4.)

3HakoMcTBO ¢ MuUpoM Lego. McTopust co3nanus u pa3Butus komnannu Lego.

Beenenune B npeamer. M3yuenne maTepuaibHOM 4aCcTH Kypca.

Konctpyunposanue (16 4.)

NuctpykTaxk 1o TexHuke Oe3zonmacHocTd. (COoOpka ONBITHOM — MOJENH.
KoHcTpynpoBanne mnosMroHa. 3HAKOMCTBO C MporpamMmmupoBaHueM. Hanucanwue
IPOCTEMIIIEr0 aJIropuT™Ma M €ro 3amyck. lIpuMmeHeHune anroputMa M MOJENU Ha
nonurone. [loBropenue nzyuenHoro. PazButue mojenu u cOopka 0ojiee CIOXKHBIX
MOJETIEH.

IIporpammupoBanue (104.)

BusyanbHbie S3bIKM  OporpaMmupoBaHus Paznensl mporpaMmmbl, YpPOBHHU
CJIO)HOCTU. 3HAaKOMCTBO ¢ KoHTpoyiepoM. MHbpakpacHbiii nepenatuuk. [lepenaya
IpOrpaMMBl. 3amyck IpOrpaMMBl. Komanasl BU3YaJIbHOTO A3bIKa
nporpaMmMmupoBanus. M3yuenne OxHa HHCTpyMeHTOB. M300pakeHue KOMaHJ B
IporpaMMe M Ha cXeMe po0oTa ¢ MUKTOrpaMMaMH, COEAMHEHHE KOMaH 1. 3HAKOMCTBO
C KOMaHJaMM: 3allyCTH MOTOpP BIIE€pEl; BKIIKOYM JIAMIIOUKY; KAHW; 3allyCTH MOTOP
Ha3zan; cronm. OTpaboTka cOCTaBi€HHS MPOCTEHIEH NpOorpaMmbl IO MIA0JIOHY,
Iepelavn U 3aIryCcKa IpOorpamMMBlL.

CocraBinenne mnporpammbl. COOpka MOIETH C HCIOJB30BAaHHEM MOTOpA.
CocraBienue mporpamMmbl, nepengava, geMoHctpanus. COopka wMoxenu ¢
UCIIOJIb30BaHUE JIaMnouku. CocTaBlieHUE MPOTrpaMMbl, Iepeaaya, JAEMOHCTPALUS.
JIunelinasg u nuuknndeckas nporpamma. CocTaBiI€HUE MPOrPAMMBI C UCIIOIb30BaHUEM
napaMeTpoB, 3allMKIMBaHWE MPOrpamMMbl. 3HAKOMCTBO C JaT4MKaMu. Y CIIOBHE,
yCJIOBHBIN niepexoll. JlaTuuk kacanusi (3HAKOMCTBO C KOMaHJaMHU: XIU HAXKATO, KIH
0T)KaTo, KOJMYECTBO HaxaTwil). JlaTuuk ocBemnieHHoCcTH (JlaTuuk OCBEIIEHHOCTH.
BimsHue mnpenmeToB pa3HOro NBETa Ha II0Ka3aHWsS [JaT4yWKa OCBEIIEHHOCTH.
3HAKOMCTBO C KOMAaHJIaMH: KIU TEMHEE, KU CBETIIEE).

IIpoexkTHas nesATeJILHOCTH B rpynmnax (84.)

Pa3paboTka coOCTBEHHBIX MOjENel B Tpymnmnax, MOJATOTOBKA K MEPOIPUSITHSIM,
ceszanHbiM ¢ JIEI'O. BwipaboTka u yTBEp)KIIEHHE TEMBI, B pPaMKax KOTOpOW OyneT
peann30BbIBaThCS NPOEKT. KOHCTpyupoBaHME MOAENM, €€ MNPOrpaMMHUpPOBAHUE
rpynmnoi pa3padotunkoB. [Ipe3entanust moaeneil. BeictaBku. CopeBHOBaHMS.

D opMbI KOHTPOJISA

1. [IpakTrueckue 3aHATUA

2. TBOpUecKre MPOEKTHI

[Ipu opraHuzanuu NOPAKTUUYECKUX 3aHATHUA UM TBOPUYECKUX MPOEKTOB
bopMUpYIOTCS MaJible TPYMIbI, cocTosiue u3 2-3 oOyuaromuxcsa. Jmsa kaxmoun



TPYNIBl BBIIEISETCS OTAENbHOE pabodee MECTO, COCTOAIIee M3 KOMIBIOTEpa U
KOHCTPYKTOpa.

[Ipeobnanaromeit  GopMol  TEKyIIEro KOHTPOJISI  BBICTYMAET IMPOBEPKA
paboToCIOCcCOOHOCTH poOOTa:

o BBISICHEHUE TCXHUUYECKON 3a/1auH,

° OIPEJICIICHNE NTyTEU PEIIEHUS TEXHUUECKOU 3aauu.

KoHTpomas ocymiecTBiaseTcss B popMe TBOPUECKHUX MPOEKTOB, CAMOCTOSITEIILHON
pa3paboTKu padoT.

Mertoasl oOydeHus

1. Tlo3naBaTenbHBIN (BOCIIPHATHE, OCMBICJICHUE W 3alIOMUHAHUC YYaIlIMMUCS
HOBOTO MaTepuajga ¢ TMpUBJICYCHUEM  HAOJIOJICHUS TOTOBBIX MPUMEPOB,
MOJICIMPOBAHMS, W3YYCHUS WJUTIOCTpPAIlUM, BOCHPUSITHS, aHaIu3a U 000OIIeHUs
MaTEepHaJIOB);

2.  Mertoa npoekToB (IIpU YCBOGHWHM M TBOPYECKOM NMPHUMCEHEHUU HABBIKOB U
YMEHUH B Tpoliecce pa3paboTKu COOCTBEHHBIX MO/IETICH )

3.  KontponbHbIi MeTOA (NPU BBISBJICHUM KauyeCcTBAa YCBOCHMS 3HAHWM,
HaBBIKOB M YMCHHM M WX KOPPEKIMS B IPOIECCE BBIMOTHCHHUS MMPAKTHYSCKUX
3a7JaHUM )

4, TI'pynmoBas paboTta (MCHOJB3yeTCS MPU COBMECTHOM cOOpke Mojeneu, a
TakKe MpU pa3paboTKe MPOCKTOB)

@®opMbl OPraHU3aIMU Y4eOHbIX 3aHATHI

e YPOK-KOHCYJbTalHUs;

o MPAKTHKYM;

e YPOK-TIIPOEKT;

e YPOK IPOBEPKHU U KOPPEKIINU 3HAHUN U YMECHUU.

e  BBICTaBKa;

e CMOTp.

Pa3paboTka kaxgoro mpoekra peamu3yercss B (GOpME  BBITIOJHEHUS
KOHCTPYUPOBAaHUS W  TPOTPaMMHPOBAHUA MOJAEIU pPoOOTa Ui  PEHICHHS
NPEIOKEHHON 3a/1a4M.

B pe3yabTaTe n3ydeHusi Kypca o0yyammuecsi 10J1KHbI:

3HATH/MIOHUMATD

1. ponab u MecTo pOOOTOTEXHUKHU B )KM3HU COBPEMEHHOTO OOIIECTBA;

2. OCHOBHBIC CBEJCHHWE W3 WCTOPUHM DPA3BUTHUS POOOTOTEXHWKH B Poccuu m
MHUpE;

3. OCHOBHBIX TOHATHS POOOTOTEXHUKH, OCHOBHBIC TEXHHUYECKHE TEPMUHBI,
CBSI3aHHBIE C MPOIIECCAMU KOHCTPYUPOBAHUS U MPOTPaMMUPOBaHUsI pOOOTOB;
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5. oluiee ycTpoHWCTBO U IPUHIIUIBI JEHCTBUS POOOTOB;

6. OCHOBHBIC XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

/. 0oOIyI0 METOJIUKY pacueTa OCHOBHBIX KUHEMATUYECKUX CXEM;

8. TOpATOK OTHICKAHUS HEUCIPABHOCTEH B PA3MYHBIX POOOTH3UPOBAHHBIX
CHCTEMAaX;

9. MeroauKky MpPOBEPKHU pabOTOCTIOCOOHOCTH OTACIBHBIX Y3JIOB U JCTalCH;

10. OCHOBBI MONYJIAPHBIX S3BIKOB MPOTPAMMHUPOBAHUS;

11. npaBuna TEXHUKH O€30MACHOCTH NpH paboTe B KaOMHETE OCHAIICHHBIM
AIEKTPOOOOPYI0BAHUEM;

12. OCHOBHBIC 3aKOHBI JJIEKTPUUYCCKHUX ILIeTeH, MpaBuiaa OE30MaCHOCTU TMPHU
paboTe C PIEKTPUUECCKUMH LIETISIMU, OCHOBHBIC PAJIUOICKTPOHHBIC KOMITOHEHTHI;

13. omnpenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauoOoJiee
pacnpoCTpaHCHHBIC CUTYAIIUH, B KOTOPBIX MPUMEHSIOTCS] POOOTHI;

14. uMeTh TpPEACTaBICHUS O TICPCICKTUBAX pPa3BUTUSA POOOTOTEXHHUKH,
OCHOBHBIE KOMITOHEHTBI IPOTPAMMHBIX CPEJI;

15. OCHOBHBIC TPHUHIIUIBI KOMITBIOTEPHOTO YIpaBJICHUS, HA3HAYCHUE W
IPUHIMIIBL  pa0OTHl IIBETOBOTO, YJIBTPA3BYKOBOT'O JIaTUMKa, JaT4yMKa KacaHwus,
Pa3IMYHBIX UCTIOJIHUTEIIBHBIX YCTPOUCTB;

16. paznauuHBIC CIIOCOOBI MEepeayd MEXaHHYECKOTO BO3JICHCTBUA, pazInyHbIC
BHMIbI IIIACCH, BUJBI U Ha3HAUYEHHE MEXaHUYECKUX 3aXBaTOB;

YMeTh
1. coOupatb npocreiime MoJeau ¢ Ucroab30BanueM EV3;

2. CaMOCTOSITENIbHO TMPOEKTUPOBaTh M coOUpaTh U3 TOTOBBIX JeTaiei
MaHUIYJISITOPBI U POOOTOB PA3IMYHOTO HA3HAYCHUS;

3. HuCmoip30BaTh  JUISI  TPOrpaMMUPOBaHHMS  MUKpoKommbeoTep  EV3
(mporpammupoBaTh Ha quctuiee EV3)

4. BlajeTb OCHOBHBIMM HaBbIKAMHU pPabOTBI B  BHU3YaJIbHOW  cpefe
MPOrPaMMHUPOBAHMsI, TPOTPAMMHUPOBATH COOpaHHBIE KOHCTPYKIIMHM TIOJ 3aJadd
HAYaJILHOTO YPOBHSI CII0)KHOCTH;

5. pa3pabarhiBaTh M 3aMUCHIBATh B BU3YAJIbHOW Cpele MPOTPaMMHUPOBAHUS
TUTIOBBIC YIIPABJICHUS pOOOTOM

6. momp30BaTHCS KOMITBIOTEPOM, MPOTrPAMMHBIMH IPOYKTaMH,
HEOOXOIUMBIMH JIJII O0yUSHHS IIPOrpaMMme;

7. monOuparth HEOOXOIWMBIC [AaTYMKA W HUCIOJHUTEIBHBIE YCTPOMCTBA,
coOuparh MPOCTEWIINE YCTPOWCTBA C OJHUM WJIA HECKOJBKUMHU JaTYHKAMHU,
coOUpaTh U OTIAKUBATH KOHCTPYKIIUH 0a30BBIX pOOOTOB

8. TpaBWIBHO BBHIOWpATh BHJ TEpeladydl MEXaHUYECKOTO BO3JACHCTBHS IS
Pa3TUYHBIX TEXHUYECKUX CUTYyaIlMii, cOOMpaTh MEHCTBYIOIMIME MOJETH POOOTOB, a
TaK)K€ WX OCHOBHBIC Y3JIbI U CUCTEMBI



9. BecTH MHIMBHAYaJlbHbIE U IPYIIIOBBIE UCCIEI0BATEIBCKUE PAOOTHI.

O01mme yueOHbIe YMEHHS, HABBIKH M CIIOCOOBI /1A TEJIbHOCTH
Ilo3naBaTe/ibHas 1€ATEILHOCTH

Ucnonw3oBanue ajis TMO3HAHUS OKPYKAIOIIETO MHpPa PA3IUYHBIX METOJIOB
(HabmrofeHue, U3MEpPEHHE, OMbIT, OJKCIEPUMEHT, MOJACIUPOBAHUE U  Jp.).
Onpenenenue CTPYKTYphl OOBEKTa IO3HAHHUS, TOWCK M BBIACICHUE 3HAYUMBIX
(G YyHKIIMOHAJIBHBIX CBSI3€HM U OTHOIICHUN MEXK]y YaCTSMHU II€JIOr0. Y MEHUE pa3lelisiTh
MPOIIECChl Ha ATalbl, 3BCHBS; BBIJICICHUE XapaKTEPHBIX MPUUYMHHO- CJIEJACTBEHHBIX
CBSI3EH.

OnpeneneHue aneKBaTHBIX CHOCOOOB pelieHus y4eOHOM 3ajaud Ha OCHOBE
3aIaHHBIX AIrOpUTMOB. KOMOMHUpPOBaHWE HU3BECTHHIX AJTOPUTMOB JICITEIIHHOCTH B
CUTYaIUsX, HE TPEANOJIaralolnX CTaHAapTHOE MPUMEHEHUE OTHOTO U3 HUX.

CpaBHeHUe, COMOCTaBJICHUE, KiIacCU(PUKalMs, paHXKUPOBAHUE OOBEKTOB IIO
OJIHOMY WJIM HECKOJBKHM TIPEJIOKEHHBIM OCHOBAHUSM, KPUTEPHUSM. YMEHUE
paznuuath GakT, MHEHHUE, JOKA3aTeIbCTBO, TUIIOTE3Y, AaKCUOMY.

HccnenoBanne  HECIOXKHBIX  MPAKTUUYECKUX  CHUTYyallMid,  BBIABUIKECHHE
NPENINONIOKEHUN, TOHUMAHWE HEOOXOJUMOCTH WX TMPOBEPKHM Ha TMPaKTHKE.
Hcnonb3oBaHue MpakTUYECKUX U JTAOOPATOPHBIX PabOT, HECIOKHBIX IKCIIEPUMEHTOB
IUIsl TOKA3aTEIbCTBA BBIJBUTAEMBIX IPEIONIOKEHHM; ONMHUCAHUE PE3YJbTAaTOB 3THUX
paboT.

TBopueckoe pemieHue  y4eOHbIX M TMPAKTUYECKUX  3aJad:  yMEHHue
MOTHBUPOBAHHO OTKa3bIBaThCs OT o00paslia, HCKaTh OPUTHHAIBHBIC PEIICHHUS;
CaMOCTOSITEIIbHOE BBIMOTHEHUE PA3IMYHBIX TBOPUYECKUX pabOT; ydacTHe B IPOSKTHOU
NEeATEIbHOCTH.

NudopMannoHHO-KOMMYHUKATHBHAS 1€ATEJIbHOCTD

AJleKBaTHOE BOCTIPUATHE YCTHON PEYH U CIIOCOOHOCTH MepeaBaTh COJAEPKaHNe
MIPOCIIYIIAHHOTO TEKCTa B CXKATOM WJIM PAa3BEPHYTOM BHJIE€ B COOTBETCTBUU C LIEJIBIO
y4eOHOr0 3a/IaHuS.

Oco3HnanHOe Oeryoe YTeHrne TEKCTOB Pa3IUYHBIX CTUJICH U )KaHPOB, TPOBE/ICHUE
MH(OPMAITMOHHO-CMBICIIOBOTO aHalM3a TekcTa. Vcrmomb3oBaHWE Pa3TUYHBIX BHIIOB
YTeHUs (03HAKOMUTEIbHOE, TPOCMOTPOBOE, IIOUCKOBOE U JIP.).

Bnagenne MOHOJOTMYECKOW W JIMAJOTMYECKOW pEubl0. YMEHHE BCTyNaTh B
pedyeBoe O0IIEeHUE, Y4acTBOBATh B AHAOre (MOHUMAaTh TOUKY 3PEHUSI COOECEHUKA,
MpU3HaBaTh MpaBO Ha WHOe MHeHHe). Co3JaHHE€ NUCHMEHHBIX BBICKA3bIBAHUIA,
aJIeKBaTHO MEpEeAarolIUX MPOCIYIIaHHYI0 U IPOYUTAHHYIO UH(DOPMALIUIO C 3aIaHHOM
CTEINEHbIO0 CBEPHYTOCTU (KpaTKO, BEIOOPOUHO, MoJaHO). CocTaBlieHHe IJ1aHa, TE3UCOB,
KoHcnekTa. llpuBeneHue npumMepoB, MOAOOP AapryMeHTOB, (OPMYJIHPOBAHUE
BBIBOJIOB. OTpakeHHWE B YCTHOW WM MNHUCBMEHHOM (opMe pe3ylbTaTOB CBOEH



NeSATeTLHOCTH.

YMenne nepedpazupoBaTh MbICHL (OOBSICHATH «MHBIMH CJIOBaMu»). Beibop u
WCIIOJIb30BaHUE BBIPA3UTEIBHBIX CPEICTB S3bIKA M 3HAKOBBIX CHUCTEM (TEKCT,
TabauIa, cXeMa, ayJJMOBU3yaIbHBIN PSl U JpP.) B COOTBETCTBUU ¢ KOMMYHUKATHBHOM
3ajadeit, cepoil u cuTyanueit ooeHus.

Ucnonw3oBanue s pelieHus MO3HABATENIbHBIX WU KOMMYHUKATHUBHBIX 3a/1a4
pPa3IUYHBIX MCTOYHMKOB HHGOpMAIMK, BKJIIOYas DHIUMKIONEIUU, CIOBapH,
Nutepuet-pecypcesl u 1pyrue 06a3bl TaHHBIX.

PedaexcuBHas 1esiTeIbHOCTD

CamocrosiTennbHasi opraHu3aldsg Y4eOHOW MesTebHOCTH (IMOCTaHOBKA IIEJIH,
[UTAHUPOBAHUE, ONpPE/EeICHUE ONTUMAIBHOTO COOTHOIICHUS 1IEJIM U CPEICTB U Ap.).
Brnanenne HaBbIKaMM KOHTPOJIE U OIEHKHM CBOEH JEATEIBbHOCTH, YMEHUEM
pEeABUIETh BO3MOXKHBIE TIOCIEICTBUSL CBouX JelcTBuil. [loMck u ycTpaHeHue
OPUYMH BO3HUKIIKUX TpyaHocTe. OIleHWBaHUE CBOUX YYEOHBIX JOCTHUKCHUMH,
MOBEJICHUS, YepPT CBOEW JIMYHOCTH, CBOETO (PU3UYECKOTO U HAMOIMOHAIBLHOIO
coctosinusa. Oco3HaHHOE omnpe/ereHre chepbl CBOUX UHTEPECOB U BO3MOKHOCTEH.

CoOurojicHHe HOPM TIOBEJICHHUS B OKPYXKAIOIICH cCpele, MpaBUi 3JI0POBOTO
oOpasza KU3HH.

Bnagenue  yMeHHMSAMH ~ COBMECTHOM  JIESITENILHOCTH:  COTJIACOBAaHHME U
KOOpJMHAIUS IESITEIbHOCTH C APYTUMHU €€ YYaCTHUKaMU; OOBEKTUBHOE OLICHUBAaHUE
CBOETO BKJaJa B peElHIeHHe OOIMMX 3aJad KOJUIEKTHBA; Yy4eT OCOOEHHOCTEH
Pa3IUYHOTO POJIEBOTO MOBEAEHUs (JIUJEp, MOJUYMHEHHBIN U Jp.).

OnenuBaHue CBOEH JESATEIHHOCTA C TOYKH 3PEHUSI HPABCTBEHHBIX, MPABOBBIX
HOPM, ACTETHUYECKHUX IIEeHHOCTEH. Vcmoap30BaHne CBOMX MpPaB M BBHIMOJIHEHHE CBOMX
00s13aHHOCTEH KaK rpakJaHruHa, 4jeHa 00IIecTBa U y4eOHOr0 KOJUICKTHBA.

Y4yeOHble MATEPHUAJIBI:

Ha6op xorctpykropoB LEGO MINDSTORMS Education EV3
[Iporpammuoe o6ecnieuenne LEGO

O6opynoBaHre HHKEHEPHOTO Kiacca

KommbroTeps! A 00y4aronumxcs

Kommerorep nms nenarora

Martepuanbl MHTEPHET PECYPCOB

No abkowbdE

Cpencta peanuzanuu KT MarepuanoB Ha ypoke (IpOEKTOP, SKpaH)

Cnncok urepaTtypbl

1.  Oscsnaunkas, JI.FO. Kypc nporpammupoBanus po6ora Lego Mindstorms
EV3 B cpene EV3: uza. Bropoe, nepepad. u gomou. / JLIO. OB- canunkas, JI.H.
Oscsaunkuii, A.JI. Ocsaunkmii. — M.: «Ilepo», 2016. — 296 c.;



2. KomocoB /I. I'. IlepBolii mar B poborotexHuky. IIpaktukym mns 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGopatopus 3Hanwmii, 2012 — 292 c.

3. bror-coobmectBo nrobuteneit podoros Jlero ¢ nmpumepamu nporpaMm
[DnexTponnsiii pecype] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlabopaTopHble MPAKTUKYMBI MO MPOTPaMMHUPOBAHUIO [DINEKTPOHHBIN
pecypc]http://www.edu.holit.ua/index.php?option=com_content&view=category&
layout=blog&id=72&Itemid=159&lang=ru

5. OoOpa3oBarenpHasg nporpamMma «BBeneHue B KOHCTpyHpoBaHUE po0O-

TOB» M TparuecKuil S3bIK IPOrpaMMHUPOBAHUS POOOTOB [DIEKTPOHHBIN pe- cypc]
[ http://learning.9151394.ru/course/view.php?id=280#program blocks
6.



http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&amp;view=%20category&amp;layout=blog&amp;id=72&amp;Itemid=159&amp;lang=ru
http://www.edu.holit.ua/index.php?option=com_content&amp;view=%20category&amp;layout=blog&amp;id=72&amp;Itemid=159&amp;lang=ru
http://www.edu.holit.ua/index.php?option=com_content&amp;view=%20category&amp;layout=blog&amp;id=72&amp;Itemid=159&amp;lang=ru
http://learning.9151394.ru/course/view.php?id=280&amp;program_blocks
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