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1. MosicHUTeJbHAS 3aNIUCKA

Pabouast nmporpamMmma kpyxka «OCHOBBI pOOOTOTEXHUKW» HA IPUMEPE MIATHOPMBI
LEGO MINDSTORMS Education EV3 cocraBiieHa B COOTBETCTBHH C Y4eOHBIM
TUTAHOM.

Ucnonb3oBanne koHcTpykTtopa LEGO EV3 mnosBosser co3marh yHHKaIbHYIO
0o0pa3oBaTeNbHYI0 Cpely, KOTOpas CIIOCOOCTBYETPAa3BUTUIO HHXKEHEPHOTO,
KOHCTpYKTOpcKoro MbinuieHuss. B mpomecce paborst ¢ LEGO EV3 yuenuku
MPUOOPETAIOT OMBIT PEIICHHUS KaK TUIIOBBIX, TaK M HEMIAO0JOHHBIX 3aJad II0
KOHCTPYHPOBAHHUIO, TIPOTrPaMMHUPOBaHHIO, COOpY maHHBIX. Kpome Toro, paboTa B
KOMaHJI¢ CrmocoOCTByeT (OPMHPOBAHUIO YMEHHUS  B3aWMOJICHCTBOBATh C
coydeHuKamu, (GOPMYIHpPOBaTh, AaHAIM3UPOBATh, KPUTUYECKH OIICHUBATH,
OTCTauBaTh CBOM HJICH.

LEGO EV3 obecneuuBaeT mpocToTy MNpu CcOOpKE HAYaldbHBIX MOJENIEH, 4YTO
MO3BOJIAET YUEHUKAM MOJYUYUTh PE3yJIbTaT B MpeeIax OJHOTO WIH Mapbl YPOKOB.
W npu 5TOM BO3MOKHOCTH B U3MEHEHHH MOJEJIEH U IPOTrpaMM — OYEHb IIUPOKHUE,
M TakOM MOJXOJ TO3BOJIAET YYAIIMMCS YCIOXHSATh MOZEIb WU IPOrpaMmy,
MPOSIBJISITH CAMOCTOSITENIBHOCTh B M3Y4YeHUH TeMbl. [IporpamMMmHoe oOecrieueHue
LEGO MINDSTORMS Education EV3 o6magaeT oO4YeHb MIUPOKHMH
BO3MOXKHOCTSIMH, B 4YacTHOCTH, TIO3BOJISIET BeCTH pabouyylo TeTpaap U

MPEICTABIATh CBOU MPOEKTHI MPSIMO B cpejie mporpammuoro obecneyenusi LEGO
EV3.

Henan:
- pa3BUTHE UHTEpECA MKOILHUKOB K TEXHUKE U TEXHUYECKOMY TBOPUYECTBY.

3agaun:

1. Tlo3HaKOMHUTh C MPAKTUUYECKUM OCBOCHHUEM TEXHOJOTUWA MPOECKTUPOBAHMUS,
MOJICJIMPOBAHUS U U3TOTOBJICHUS MTPOCTEUILINX TEXHUYECKUX MOJIEIIEH.

2. Pa3BuBaTh TBOpUECKHE CIOCOOHOCTH M JIOTHYECKOE MBIIIJICHHE.

3. BeIsiBUTH U pa3BUTH MPUPOIHBIC 3aJaTKA U CIIOCOOHOCTH JIeTeH, TOMOTArOIINe
JIOCTHYb yCI€Xa B TEXHUYECKOM TBOPUYECTBE.

Y4eOHbIe MaTepHAJIbI:
1. KommocoB JI. I'. TlepBwiii mar B poOotorexHuky. Ilpaktukym mns 5-6
kiaccos\ /. I'. Kommocos. — M.: BUHOM. JlabopaTopus 3uanuii, 2012 — 292
C.
Ha6opkouctpykropoBLEGO MINDSTORMS Education EV3
[Iporpammuoe ob6ecneuenne LEGO
Martepuainsl caiira_http://www.prorobot.ru/lego.php
Cpencta peanuzanuu UKT maTepuanoB Ha ypoke (KOMIBIOTEP, TPOCKTOP,
9KpaH)

Ok W

O01mas xapakTepucTuka Kypca
Omnoit u3 BaxHbIXx TnpobdieM B Poccum sBugioTcs €€ HemocTaToyHas
00€CTIeYeHHOCTh HWHXXEHEPHBIMU KaJpaMHd U HU3KUM CTaTyC HHXKEHEPHOTO


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

oOpazoBanus. Ceituac He0OOXOIUMO BECTH MOMYJSPU3ALUIO MTpodeccun nHKeHepa.
HHTEeHCHBHOE HMCNOJIb30BaHUE POOOTOB B OBITY, Ha MPOU3BOJACTBE MU IoJie 00s
TpeOyeT, yToObl MOJIb30BaTENN O00Jalail COBPEMEHHBIMU 3HAHUSMHU B 00IacTH
yhnpaBiaeHUs: poOOTaMH, YTO TMO3BOJUT pa3BUBaThb HOBBIE, YMHBIE, O€30MACHbBIE U
Oosee MpPOABHHYThIE ABTOMAaTU3MpPOBaHHbIE cucTeMbl. HeoOxonmmMo mnpuBHUBaTh
MHTEpEC yyaluxcs K 00JacTi poOOOTOTEXHUKU U aBTOMATU3UPOBAHHBIX CUCTEM.
Takske TaHHBIM KypcC AacT BO3MOXXHOCTb IIKOJBHUKAM 3aKPENHUTh U IPUMEHUTH Ha
IPAKTUKE MMOJTYYEHHbIE 3HAHUS 110 TAKUM JUCLHUIUIMHAM, KaK MaTeMaTHKa, (PU3HKa,
uHbopMaTuka, TexHonorus.Ha 3aHsITHIX 0 TEXHUYECKOMY TBOPUYECTBY yUalluecs
COMPHUKACAIOTCA CO CMEXHBIMH OOpa3oBaTENbHBIMH O0NacTAMU. 3a CUeT
WCIIOJIb30BAaHUsL 3armaca TEXHUYECKHX IMOHATUH W CHEUUAJIbHBIX TEPMUHOB
pacIupsIOTCs KOMMYHUKATHBHBbIC (DYHKIUU S3bIKA, YTIIYOJISAIOTCS BO3MOXKHOCTHU
JMHTBUCTUYECKOTO Pa3BUTHS 00YUaIOIIErocs.

[Ipy 03HaAKOMJIEHMM C IIPAaBUJIAMU BBINOJHEHUS TEXHUYECKUX U HKOHOMHUYECKHX
pacyeToB IPU NPOEKTUPOBAHUH YCTPOMCTB M MPAKTHUYECKOM MCIOJIB30BAHUM TEX
WIM MHBIX TEXHUYECKUX PEUICHUM IIKOJIBHUKU 3HAKOMSTCS C OCOOCHHOCTSIMHU
IIPaKTUYECKOrO IPUMEHEHUSI MaTeMaTuku. OcBauBas MPUEMBbI IPOEKTUPOBAHUSA U
KOHCTPYHpPOBaHUS, pedsTa MNpPUOOPETAlOT OMNBIT CO3/aHUSl  peaJbHBIX U
BUPTYAJIBHBIX IEMOHCTPALIMOHHBIX MOJEIEH.

[TonBenenue UTOroB pabOTHI MPOXOAUT B (POpME OOIIECTBEHHON Npe3eHTaIUH
(BBICTAaBKa, COCTSI3aHUE, KOHKYPC, KOH(PEPEHIIUS UT.1I.).

Jns peanu3auuy OpoOrpaMMbl HCHOJB3YIOTCS 00pa30BaTeNbHbIE KOHCTPYKTOPBI
¢upmer  Lego, xonctpyktop LEGO MINDSTORMS Education EV3. On
NpeACTaBIgeT coOO0KM HAOOpP KOHCTPYKTUBHBIX J€Tajied, MO3BOJIAIOMIMX COOpaTh
MHOTOYHMCJICHHbIE BAapUaHTbl MEXaHU3MOB, HA0Op [AaTYMKOB, JIBUTaTeld U
MUKpoKoMIibioTep EV3, KoTOphIil ynpaBiseT Bceil MOCTPOCHHON KOHCTPYKIIMEH.
Ckonctpykropom LEGO MINDSTORMS Education EV3uaer HeobOxoaumoe
nporpaMMHoe obecrnieueHue. Mecto kypca «OCHOBBI pOOOTOTEXHUKH» B y4EOHOM
IiaHe

VYuebnsiii kypc «PobOoToTexHWKa» peanu3yercs 3a CYeT BapUaTUBHOTO
KoMIioHeHTa yueOoHoro miana MBOY «COII Ne5y.

Ha peamuzaumio ydeGHOro kypca «PoOOTOTEXHMKa» HCHONB3YETCsl BpeMms,
OTBEJICHHOE Ha BHEYPOUHYIO JieATenbHOCTh. DopMa peanu3anuu Kypcea 1o Beloopy
- KPYXKOK.

OO6muit 06beM yueOHOro Bpemenu 34 yueOHbIi yac (0JIMH Yac B HEJIEIIIO).

2. YueOHO-TeMaTH4YecKOe MIAHNPOBAHUE

Ne HauMeHoBaHMe pa3/e/ioB U TeM Bcero Buabi KoHTpPOJIs
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3nakomcTBO ¢ poboramu LEGO 4
MINDSTORMS EV3 EDU.




3 |Haruuku LEGO u ux mapamerpsi. 6 [TpoBepounas padota
4 |OCcHOBBI MPOTPaMMHUPOBAHUS U 9 [IpoBepounas padbora
KOMITBIOTEPHOU JIOTHKHU
5 [|I[IpakTukyMm 1o cOopke 8 [TpakTuyeckas padora
POOOTHU3HPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHbIE PaOOTHI U 5 CopeBHOBaHUs
COpPEBHOBAHUS Mojenel poOOToB.
[Ipe3enranus
TPYITIOBBIX TPOCKTOB
BCEI'O 34

3. Conep:xkaHue U3y4aemMoro Kypca.

1. BBenenue B po0OTOTEXHUKY (2 1)

Po6otel. Buael po6oToB. 3HaueHue poOOTOB B KM3HU venoBeka. OCHOBHBIE
HaIlpaBJ€HUs NpUMEHEHUs poOoToB. lckyccTBeHHbI wuHTEIWIEKT. [lpaBuna
paboTsl ¢ koHCTpyKTOpoM LEGO

VYnupasnenue poboramu. Metoasl obmieHus ¢ podotom. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEVS. BusyanbHble S3bIKM  IIporpammupoBaHus. Hx
OCHOBHO€ Ha3zHayeHHE M BO3MOKHOCTU. KomaHnbl ynpasneHus podoramu.Cpena
IPOrpaMMHUPOBAHUS MOJYJIsl, OCHOBHBIE OJIOKH.

2. 3nakomctTBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 4)

[IpaBwia TeXHHKH O0€30MACHOCTH MpU paboTe ¢ PpoOOTAMU-KOHCTPYKTOPAMHU.
[IpaBuna oOpamenuss ¢ pobGortamu. (OCHOBHBIE MEXaHWUYECKHE JI€TAlU
KOHCTpyKTOpa. VX Ha3BaHWE U Ha3HAUYCHUE.

Monyns EV3. 0O030p, 3KpaH, KHONKHM YIpaBICHUS MOJYJIEM, HWHIUKATOP
COCTOSIHUSI, TOPTHI. YCTaHOBKAa OaTapei, CcrmocoObl HSKOHOMHUHM DSHEPIUH.
Bxmrouenne monyns EV3. 3ammce mporpaMmbl M 3allyCK €€ Ha BBINIOJHEHUE.
CepBoMotopel EV3, cpaBHeHue MOTOpPOB. MOIIHOCTH U TOYHOCTH MOTOpA.
Mexanuka MEXaHU3MOB U MallMH. Buabl coequHeHUN U niepeaay U uX CBOKWCTBA.
Co6opka po6otoB. COopka Moenu podoTa 1o nHCTpyKiuu. [IporpamMmmupoBanue
JBIDKEHUS BIIEpPE]T TI0 MPSIMOM TpaekTopuu. PacdeT uncina o00poToB Koseca st
MPOXOXKIEHUS 3aJJaHHOTO PACCTOSHUSL.

3. Jatuyuxku LEGOMINDSTORMSEV3 EDU u ux napametpsl. (6 4)
Hatuuku. JlaTunk kacanus. Y cTporcTBo gatunka. [Ipaktukym. Pemenne 3ama4d Ha
JIBUKEHHE C UCIIOJIb30BAHUEM JaTUYMKA KACAHUSL.

JlaTunk 1BeTa, peXUMBI PabOTHl AaTuvka. PeimeHue 3amad Ha JBI)KCHHE C
HCIOJIb30BAaHUEM JaTYMKa 1BETA.

YibpTpa3ByKkoBOM JAaTyuK. PemieHue 3agad Ha JBUXKEHHE C HCIOJb30BAHUEM
JIaTYNKA PACCTOSTHUSL.



['mpockonuueckuii natuuk. MHPpakpacHbIl AAaTYUK, PEXUM MOPUOTHKEHUS,
peXKUM Masika.

[TogxiroueHne JaTYMKOB U MOTOPOB.

Nurtepdeiic moayns EV3. Ilpunoxenus wmoxynsa. IIpencraBienue mopra.
VYpapieHrue MOTOPOM.

[IpoBepounas padota Ne 1 o reme «3HaKOMCTBO ¢ poboTaMu
LEGOMINDSTORMSY.

4. OCHOBBI IPOrPAMMHUPOBAHMS U KOMIILIOTEPHOM JOTUKH (9 1)

Cpena nporpammupoBanusi moayisi. Co3maHue mporpamMMmbl. Y iajieHHe OJIOKOB.
Brimonnenne nporpammbl. COXpaHEHUE U OTKPBITUE TPOTPAMMBL.

Cderunk kacanuii. BerBiaeHwe mno gardyukaMm. MeToabl NPUHSATUS PEIICHUN
poboTom. Mojenu noBeieHus Mpu pa3HOOOPA3HBIX CUTYAITUSIX.

[Tporpammuoe obecnieuenue EV3. Cpena LABVIEW. OcnHoBHoe okHO. CBOMCTBa
U CTPpYyKTypa mnpoekrta. PemieHuwe 3amad Ha JBMIKEHHE BJOJb CTOPOH KBajpara.
Hcnonb30BaHne UKIIOB IPU PELICHUU 3a/]1a4 HA JIBUYKCHUE.

[Iporpammubie OJIOKM W MaTUTpPbl MporpammupoBanus. CTpaHuIla anmapaTHBIX
cpeactB. Pemaktop koHTeHTa. HWMHCTpymMEeHTBL. YCTpaHEHME  HENMOJAHOK.
[Tepe3amyck MOyl

Pemenne 3amad Ha IBH>KEHUE 1O KpuBOoW. He3zaBucumoe yrpaBiieHME MOTOPaMHU.
[ToBOpOT Ha 3a1laHHOE YUCIIO TpaaycoB. Pacuer yria nmoBopora.

Hcnonb30BaHWE HUKHETO JAaTYMKA OCBEIICHHOCTH. PellieHne 3a1a4 Ha JBU>KEHUE C
OCTAaHOBKOW HA YEpHOW JMHHMM. PelleHwe 3amad Ha JBUXKEHHE BIOJb JIMHUU.
Kanu6poBka gaTurka OCBEIIEHHOCTH.

[IporpamMmmupoBanne Moayned. PemieHue 3agay Ha IMPOXOXKIECHUE MO IO M3
kieTok. CopeBHOBaHUE POOOTOB Ha TECTOBOM TIOJIE.

5. IIpakTukyMm mo cO0pKe poOOTH3MPOBAHHBIX cCUCTEM (8 1)

N3mepenue ocBemeHHoctu. OmnpeaeneHue NIBETOB. Pacmo3HaBaHue 1BETOB.
Hcnonb3zoBanue KoHCTpYKTOpa LEgo B kauecTBe MPpoBOi 1ab0paTopuu.
N3mepenue pacctossHuil 10 00beKTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilneuo cuinbl. [logpeMusblil kpaH. CueTunk 000poTOB. CKOPOCTH BpalLlEHUS
cepBOMOTOpa. MoIHOCTh. YTpaBiieHHe poOOTOM ¢ TMOMOIIBK BHEIIHUX
BO3/ICCTBHM.

Peakrust poboTa Ha 3ByK, IIBET, Kacanue. Taitmep.

JIBMkeHHe 10 3aMKHYTOW TpaeKTopuu. PemieHune 3amad Ha KPUBOJIMHEWHOE
JBH>KCHUE.

KonctpynpoBanue Mozeneil poOOTOB [l pElICHHs 3a7ady C HUCIOJIb30BAaHUEM
HECKOJBKMX Pa3HBIX BUJIOB JaTUYMKOB. PeleHue 3aja4 Ha BBIXOJ U3 JIAOWPHUHTA.
OrpaHu4eHHOE NBUKEHHUE.

[IpoBepounas pabota No2 o Teme «Bujibl ABMKEHU pOOOTOBY

6. TBopYeckune NpoeKTHbIE Pa00THI U COPEeBHOBAaHUsA(6 )
[IpaBuna copeBHoBanmii. PaGora Haj mpoektamu «/[BkeHue MO 3alaHHOMN
TpaekTopumn», «Kereabpunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.



KonctpynpoBanue coOcTtBeHHOW Moxaenu pobota. [lporpammupoBanue wu
HCIIBITAHUE COOCTBEHHOM Moaenu poooTa. [loBeeHe UTOTOB pabOThI yUaluXcsl.
[ToaroroBka MOKJIAQAOB, IMpPE3CHTAIMH, CTEHIOBBIX MaTEpHAOB JJiI HTOTOBOMU
KOH(epeHIIMU. 3aBeplIeHUE CO3AaHusI MOieei POOOTOB ISl UTOTOBOM BBICTABKH.

B pe3yiabTarte u3ydeHus Kypca yqyaniuecsi 10J1KHbI:

3HAThL/IIOHUMAThH
1. ponb 1 MECTO pOOOTOTEXHUKHU B KU3HU COBPEMEHHOTO OOIIECTRA;
2. OCHOBHBIC CBEIECHHE M3 HCTOPUHU Pa3BUTHs poOOTOTeXHHKH B Poccum u
MUDE;

3. OCHOBHBIX MOHSTUSA POOOTOTEXHUKH, OCHOBHBIE TEXHHUYECKHUE TEPMHHBI,
CBSA3aHHBIE C TPOIECCAMU KOHCTPYHPOBAHUS M MPOrPaMMHUPOBAHMUS
po06OTOB;

IpaBuia ¥ Mepbl 0€301aCHOCTH MpU PabOTE € AIEKTPOUHCTPYMEHTAMU;
o011ee yCTpoCcTBO U MPUHIUIIBI AEHCTBUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

OOIIYI0 METOJIMKY pacyeTa OCHOBHBIX KHHEMATUUYECKUX CXEM;

MOPSAZOK OTBHICKAHWS HEHWCIPABHOCTEW B PA3IUYHBIX POOOTH3MPOBAHHBIX
CHCTEMaX;

9. MeToIMKy MPOBEPKHU pabOTOCTIOCOOHOCTH OTAEIBHBIX Y3JIOB U JICTAJICH;

10.0CHOBBI OMYJSIPHBIX S3BIKOB IPOTPAMMHUPOBAHUS;
11.mpaBuna TexHUKH O€30mMacHOCTH NHpH paboTe B KAOMHETE OCHAIEHHBIM
AIEKTPOOOOPYI0BAHUEM;

12.0cHOBHBIE 3aKOHBI SJEKTPUUYECKUX IICTIeH, TpaBuia OE30MaCHOCTH MpHU
paboTe ¢ DIEKTPUYECKHMMM UENsIMH, OCHOBHBIE pPaJHO3JIEKTPOHHBIE
KOMIIOHEHTHI;

13.onpenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauboJee

pacnpocTpaHEeHHbIE CUTYalluH, B KOTOPBIX IPUMEHSIIOTCSI pOOOTHI;
14 umeThs TpeACTaBICHUS O TEPCHEKTUBAX Pa3BUTHUS POOOTOTEXHUKH,
OCHOBHBIE KOMITIOHEHTHI POTPAMMHBIX CPENI;

15.0CHOBHBIC TPUHIUIBI KOMIBIOTEPHOTO VYIpPAaBIEHUS, Ha3HAYCHHE U
OPUHLUIBL  paboOThl I[BETOBOTO, YIBTPA3BYKOBOTO JaT4MKa, JaT4nKa
KacaHUsl, pa3IMYHBIX UCIIOJIHUTEIBHBIX YCTPOMCTB,

16.pa3nuynble CIOCOOBI TEpeaud MEXaHWYECKOTO BO3JCHCTBUS, pa3IHUYHbIC
BUJIBI IIIACCH, BUBI M HA3HAUYCHNE MEXaHUYECKUX 3aXBaTOB,;

YMeTh

1. cobupaTs mpocTeiime MoIeNu ¢ Ucnoib3oBaHuemM EV3;

2. CaMOCTOSITEJIBHO TPOEKTHUPOBAaTH M coOUpaTh M3 TOTOBBIX JeTajeil
MaHUIYJSTOPBI U POOOTOB Pa3IMYHOIO HA3HAYCHMUS,;

3. UCMONB30BaTh Il  MOPOTPAaMMHPOBaHMS ~ MHKpokommbiorep  EV3
(mporpammupoBath Ha aucruiee EV3)

4. BmameTb OCHOBHBIMH HaBBIKAMH  pabOTBl B  BU3YAJIbHOW  Cpene
IPOrpaMMHUPOBAHUsSA, MPOTPAMMHUPOBATH COOpAHHBIE KOHCTPYKIIUU O]
3aJ]a4d Ha4aJIbHOTO YPOBHSI CJIOKHOCTH;

N Oh



9.

pa3pabaTbiBaTh U 3alKCHIBaTh B BU3YAJIBbHON Cpele MpOrpaMMHUPOBAHHUS
TUIIOBBIE YIIPAaBJIEHUS POOOTOM

II0JIB30BAThCS KOMITBIOTEPOM, IIPOrPaAMMHBIMU IIPOJYKTaMH,
HEOOXOAUMBIMU AJ1s1 00yUEHUsI IPOrpaMMe;

noJ0MpaTh HEOOXOAMMBbIE JATYUKU U MCIOJIHUTEIbHBIE YCTpPOICTBA,
coOMpaTh MPOCTEUIINE YCTPOUCTBA C OJTHUM HUJIM HECKOJIBKUMH JaTYUKAMU,
coOUpAaTh U OTIAKHUBATH KOHCTPYKLIHUU 0a30BBIX pOOOTOB

NpaBWIbHO BBIOMpATh BHUJ NEpElayd MEXaHWYECKOIO BO3ACHCTBUS IS
pa3IMyYHBIX TEXHUYECKUX CHUTyallud, coOupaTh JEHCTBYIOIIHE MOJIEIH
pPOOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbI U CUCTEMBI

BECTH WHJUBUIyaJIbHbIE U TPYIIIOBBIE UCCIEA0BATENBCKUE PAOOTHI.

O01me yyeOHbIe YMEHMSI, HABBIKH M CIIOCOOBI 1eATEJIbHOCTH

ITo3naBaTe/ibHasI A€ATEJIbHOCTH

Hcrnonp30oBanne NIl MO3HAHKS OKPYIKAIOIIETO MHpa Pa3IUYHBIX METOJ/IOB
(HaOsrofieHre, M3MEPEHHUE, OIBIT, SKCIEPUMEHT, MOJCIUPOBAHUE U p.).
Onpenenenue CTPYKTypbl OOBEKTa TO3HAHMS, TMOUCK U BBIJEICHUE
3HAYUMBIX (PYHKITMOHAIBHBIX CBSA3EH M OTHOIICHUIN MEXTY YacTSIMU IEJI0TO.
YMeHne paznensaTh MPOIECChl Ha 3TAIlbl, 3BEHBS; BBIJICICHUE XapaKTEPHBIX
IPUYUHHO-CJICICTBEHHBIX CBSI3CH.

Onpez[eneHHe AICKBAaTHBIX crroco0oB PCIICHUA yqe6H0ﬁ 3aJa4 Ha OCHOBC
3aJaHHBIX AJITOPUTMOB. KOM6HHI/IpOBaHI/Ie HN3BCCTHBIX AJITOPUTMOB
ACATCIIBHOCTHU B CUTyaluAax, HC IMpcaIrojiararommux CTaHIapTHOC
IMPUMCHCHHUC OJHOI'O U3 HHUX.

CpaBHeHHe, conocTaBieHe, Kilaccu(uKalus, paHXKUPOBaHUE OOBEKTOB IO
OIHOMY WM HECKOJbKUM HPEIJI0KEHHBIM OCHOBAHUSIM, KpPUTEPHUSIM.
YMeHue paznuyarh (akt, MHEHUE, 10Ka3aTEIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnenoBanne HECIOXKHBIX  MPAKTUYECKUX  CUTYallMd, BBIIBHKEHUE
MPEANOJIOKEHU, TOHUMaHUE HEOOXOJUMOCTH MX MPOBEPKH HA MPAKTHUKE.
Hcnonb3oBaHWe TMPAaKTHUECKUX M JIA0OpATOPHBIX pPabOT, HECIOKHBIX
DKCIEPUMEHTOB Il JOKA3aTEIbCTBA BBIIBUTAEMBIX MPEAINOTIOKECHUM;
OMKCaHUE Pe3yJIbTaTOB 3THX PadOT.

TBopueckoe pemieHne y4eOHbIX M TNPAKTUYECKUX 3a7ad: yMEHHE
MOTHBHPOBAaHHO OTKa3bIBaThCsl OT 0Opaslla, HCKaTh OpHUTHHAIbHbBIC
PEIIEHHUS; CaMOCTOSITEIbHOE BBITIOJHEHHE DPA3JIMYHBIX TBOPUECKHUX PadoT;
Y4acTHE B IPOEKTHON AESATEIBHOCTH.

I/IH(l)OpMaIII’IOHHO-KOMMyHI/IKaTI/IBHaH ACATECJIbHOCTDH

AJleKBaTHOE BOCHpPHSTHE YCTHOM peud U CIOCOOHOCTh Tepe/laBaTh
coJiepKaHUe TMPOCITYIIAHHOTO TEKCTa B CXKAaTOM WJIM Pa3BEPHYTOM BHUJE B
COOTBETCTBHUHM C LIEJIbI0 YUEOHOTO 3aJaHUsL.



Oco3HaHHoe O€erjoe YTeHHWE TEKCTOB pAa3MYHBIX CTUJIEH U >KaHPOB,
IPOBE/ICHHE UH(OPMAITMOHHO-CMBICIIOBOTO aHaynM3a TEKCTa.
Hcnonb3oBaHne  pa3iMyHbIX  BUAOB  4YTeHHS  (O3HAKOMHUTEIHHOE,
IPOCMOTPOBOE, TIOUCKOBOE U JIp.).

Bragenue MOHOJIOrMYECKOW U TMAJIOTUYECKON pedblo. YMEHUe BCTynaTh B
pedyeBoe OOIIeHHE, y4acTBOBaTh B Juajore (IMOHUMAaTh TOYKY 3pEHUS
co0OeceHMKa, TPU3HABATH IPaBO HAa MHOE MHeHHE). Co3/laHne MUChbMEHHBIX
BBICKA3bIBAHUH, aJIEKBATHO TMEPEHAONINX MPOCTYIMIAHHYIO ¥ MPOYUTAHHYIO
nH(OpPMAITIO C 3aJaHHOW CTENEHBIO CBEPHYTOCTH (KpaTKO, BHIOOPOYHO,
nosHo). CocTaBiieHHE IUIaHa, TE3UCOB, KOHCIEKTa. [IpuBeneHne npumepos,
moa00p apryMeHToB, (opMynupoBaHue BeIBOAOB. OTpaKeHHE B YCTHOM WITH
MMCbMEHHOU (hOpMe pe3yIbTaTOB CBOCH EATEITbHOCTH.

YMmenue nepedpazupoBaTh MbICIb (OOBSICHATh «HMHBIMU CIIOBaMu»). BriOop
U UCIOJIb30BAHUE BBIPAZUTENBHBIX CPEJICTB SA3bIKA W 3HAKOBBIX CHUCTEM
(TekcT, Tabiuua, cxema, ayJMOBU3yaJbHBIM PsA U Jp.) B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1aueid, chepoil u cutyarueit oOeHusl.

Wcnonb3oBanue 115 pelieHus Mo3HaBAaTEIbHBIX U KOMMYHUKATUBHBIX 3a]1a4
Pa3IUYHBIX UCTOYHUKOB MH(POpPMAIIUM, BKIIIOYAsl SHIMKIIONEINHU, CIOBAPH,
WNurtepHeT-pecypcsl u apyrue 0a3bl JaHHBIX.

PediexcuBHast 1eATEJIbHOCTD

CamocTosiTennbHas opranu3anus y4eOHOM esITeIbHOCTH (MIOCTAaHOBKA 1IEIIH,
IJTAHUPOBAHHKE, OINPEICICHUE ONTUMAIBHOTO COOTHOUIECHHUS LIEIU U CPEJICTB
U 1p.). BrageHue HaBbIKAMU KOHTPOJISI M OILICHKM CBOEH JIESTEIbHOCTH,
YMEHUEM MPEABUAETh BO3MOKHBIE TTOCIECACTBUA CBOUX JAeHUCTBUM. [lonck u
yCTpaHEHWE PUYHH BOSHUKIIKMX TpyaHocTel. OleHnBaHNE CBOMX YYEOHBIX
JOCTUKEHUU, TTOBEJICHHS, YePT CBOCH JMYHOCTH, CBOET0 (PU3MUYECKOTO U
AMOITMOHAJILHOTO cocTosiHuA. (Oco3HaHHOE ompejaeiacHue cdepbl CBOUX
UHTEpEeCOB U  Bo3MoOkHOCTeH. CoOmroeHre HOPM  IIOBEICHHS B
OKpY’Karollen cpesie, mpaBuil 3I0pOBOro oOpasa >KU3HH.

Bnagenne yMeHUAMHM COBMECTHOW JECATEIBHOCTU: COIJIACOBaHUE U
KOOpAWHAIUS JIEITeIbHOCTH C JPYTUMH €€ Y4YaCTHHUKaMH; OOBEKTHUBHOE
OIICHMBAHUE CBOEr0 BKJAJa B pelieHHe OOIMX 3a7a4 KOJUICKTHBA, YYeT
OCOOCHHOCTEH pa3IMYHOr0 POJIEBOIrO MOBEACHUS (JIMaAep, MOAYMHEHHBIN U

Jp.).
OlieHMBaHUE CBOEM JEATEIILHOCTH C TOYKHM 3pPEHUS HPABCTBEHHBIX,
IIPpaBOBBIX HOPM, 3CTCTHYCCKHUX HCHHOCTGI\/JI. Hcnonp30Banme cBOuX IIpaB u

BBITIOJTHEHUE CBOMX OOS3aHHOCTEH Kak TIpaKIaHWHA, 4YICHa OOIIecTBa U
y4eOHOTO KOJUICKTHUBA.



~

4. CHHMCOK HCIOJIb3YeMOil JTUTEePaTyPhI

Komocos /JI. I'. IlepBsiii mar B po6oToTexHuKy. [IpakTukym mis 5-6
kiaccoB\ /. I'. Komocos. — M.: BUHOM. Jlabopatopus 3nanuii, 2012 — 292
C.

bnor-coobuiecTBo modureneit po6otos Jlero ¢ npumepamu nporpamm
[DnexTponHbIi pecypce] / http://nnxt.blogspot.ru/2010/11/blog-post_21.html
JlaGopaTopHbIe PAKTUKYMBI 110 TTPOTPAMMHUPOBAHUIO [ DJIEKTPOHHBIN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

O6pa3zoBarenbHas mporpamMma «BBelieHre B KOHCTpyUpOBaHKE POOOTOB» U
rpaduyueckuii 31K IPOrpaMMUpPOBaHUs POOOTOB [DeKTpOHHBIHN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks
[Tpumepsl KOHCTPYKTOPOB U MPOrpaMM K HUM [ DNEKTPOHHBIN pecypc] /
Pexwum noctyna: http://www.nxtprograms.com/index2.html

[Iporpammsr 17151 poboTa [ DIeKTPOHHBIN pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

VY4eOHHK 10 porpaMMupoBaHmio po6oToB (Wiki) [DiekTpoHHsIi pecypc] /
Marepuansl CauToB

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-
pOOOTOTEXHUKA

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

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



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

5. KAVIEHJAPHO-TEMATNYECKOE IINIAHUPOBAHUE

Paznen/
Tema

KoJ-Bo
4acoB

Po6oTb1. Buasl po00oTOB. 3HaueHHE pOOOTOB B KU3HH
yesnoBeka. OCHOBHBIE HaIlPaBJIEHUSI IPUMEHEHUS POOOTOB.
[TpaBuiia pabotsl ¢ koHCcTpyKTOpoM LEGO

VYnpasienue podotamu. MeTobsl 00IIeHNs ¢ POOOTOM.
CocraB koHctpykTopa LEGOMINDSTORMSEVS.
SI3bIKU TIpOTPaMMHUPOBAHUSI.

Cpena nporpaMMHUpPOBaHUS MOJTYJIsl, OCHOBHBIE OJIOKH.

[TpaBuiia TeXHUKHM 0€30MaCHOCTH MpU paboTe ¢ podoTaMu-
KOHCTpyKTOpamu. [IpaBuna obpaiieHus ¢ poOoTamu.
OCHOBHBIE MEXaHUYECKHE JIETATIN KOHCTPYKTOPA U UX
Ha3HAYCHHUE.

Monyns EV3. O630p, s5kpaH, KHOIIKH YIIPaBJICHUS
MOJYJIEM, HHAUKATOP COCTOSIHUSI, TOPTHI. Y CTAHOBKA
Oarapei, cnocoObl 3KOHOMUU YHEPTUU.

Bxumtouenue monyns EV3. 3anuck mporpaMMel U 3aImyck ee
Ha BBIIIOJIHEHUE.

CepBoMotopsl EV3, cpaBHeHHE MOTOPOB. MOIITHOCTD U
TOYHOCTh MOTOpa. MexaHnka MEXaHU3MOB U MalllvH. Buibl
COCAVMHEHUN U Ilepeaad U UX CBOWCTBA.

CoOopka mozienu poboTa 1Mo HHCTPYKLIHU.
[IporpaMmmupoBaHue IBUKEHUS BIEPE 11O MTPSAMON
TpaekTopuu. PacueT uncna 060poToB KoJieca s
IIPOXOXKIEHUS 3aJAHHOTO PACCTOSHMUSL.

JlaTuuk KacaHus. Y CTpOMCTBO JaTYMKA.
[IpaktukyMm. Pemenue 3a1a4 Ha ABUKEHUE C
VICIIOJIb30BAHUEM JTaTYMKA KACAHUSL.

JlaTuuk nBeTta, pexkuMbI paboThI JaTunKa. Pemenne 3amau
Ha IBMKECHHE C UCIOJIL30BAHUEM JIaTUNKaA

YIIbTpa3ByKOBOM JaTuuK. PelieHre 3a1ay Ha IBUKEHUE C
HCIIOJIb30BAHUEM JIATUMKA PACCTOSTHUS

10

['mpockonmyeckuid natuuk. MHGpakpacHblil 1aTYUK, peKUM
NPUOJIMKEHUS, PEKUM MasiKa.

11

[TopknroueHne JaTYUKOB U MOTOPOB.
Unrepdetic moayns EV3. [Ipunoxxenust MoyIs.
[Ipencrasienue nmopra. Y npaBjIe€HUE MOTOPOM.

12

[TpoBepounas padota Ne 1 mo TemMe «3HaKOMCTBO ¢
po6oramu LEGOMINDSTORMS».

13

Cpena nnporpamMmmupoBanus Moysisi. Co31aHue mporpaMMal.




VY nanenue 610koB. Boinmonnenue nporpammbl. CoxpaHeHue
U OTKPBITUE TPOrPAMMBI.

14

CueTunk KacaHuii. BeTBieHue 110 JaTYNKaAM.
MeTobl MPpUHATHUS pelieHru podoToM. Mojienu moBeeHUs
IIPU PaA3HOOOPA3HBIX CUTYAITUSX.

15

[Tporpammuoe o6ecnieuenune EV3.

Cpena LABVIEW.

OCHOBHOE OKHO

CBolicTBa U CTPYKTYypa MPOEKTA.

Perenne 3aa4 Ha JBUKEHHE BJIOJIb CTOPOH KBajpaTa.
Vcnosip30BaHue IMKIIOB IIPU PEIICHUH 33/a4 Ha JIBH)KEHUE.

16

[Iporpammubie OJOKH U MAIUTPBI IPOTPAMMUPOBAHUS
Crpanuiia annapaTHbIX CPEJCTB

Penakrop koHTEHTa

NHCTpyMEHTHI

Ycrpanenue Henonanok. [lepesanyck monyiis

17

Pemenune 3ama4d Ha nBUKEeHUE IO KpuBOM. He3zaBucumoe
ynpasiaeHne Motopamu. [10BOpOT Ha 3aJaHHOE YUCIIO0
rpaaycoB. Pacuer yrna noBopora.

18

Hcnonp30BaHne HUKHETO JaTduKa OCBCIICHHOCTH.
Pemenue 3aJda4 Ha ABMKCHHUC C OCTaHOBKOM Ha qepHoﬁ
JIMHHNU.

19

Pemenue 3ada4 Ha ABMKCHUC BAOJIb JINMHHH. KaJIH6p0BKa
JaTdnKa OCBCIICHHOCTH.

20

[IporpammupoBanue Mmoayien. Pemenue 3anad Ha
IIPOXO0XKIECHUE 110 MOJIIO U3 KJIETOK

21

CopeBHOBaHuE POOOTOB HAa TECTOBOM I0JI€. 3a4€T BPEMEHU
Y KOJINYECTBA OIIMOOK

22

N3Mepenue ocpenieHHOCTH. OnpeiesieHue 1BETOB.
Pacno3HaBanue 1BETOB.

Hcnonb30BaHUE KOHCTPYKTOpPA B KAYECTBE

1M poBOIt TabOpaTOPHUH.

23

N3mepenue paccTOsIHHM 10 00BEKTOB.
CkaHUpPOBAHNE MECTHOCTH.

24

Cua. [1imeyo cunsl. [logseMHubIi kpad. CHETYHK
000poTOB. CKOpPOCTh BpallleHUs! CEpBOMOTOPA. MOILITHOCTB.

25

VYnpasieHue poGOTOM C MOMOIIbIO BHEIITHUX
BO3/1CHCTBHUM.

Peakrust poboTa Ha 3BYK, IIBET, KACAaHUE.
Taitmep.

26

JIBrKeHne o 3aMKHYTOU
TpaekTopuu. Penmenne 3a1a4 Ha KpUBOJIMHEWHOE IBUYKECHUE.

27

KoHcTpynpoBanue Mozesield poOOTOB JIJIsl pellieHus 3a/1a4 ¢




HCIIOJIb30BAHUCM HECKOJIBKHX PAa3HbIX BUAOB JATYHNKOB.

28 | Pemienue 3a/1au Ha BeIXO/ U3 JIaOupuHTa. OrpaHUYEHHOE
JIBIKEHUE.

29 | [IpoBepounas padora Ne2 o teme «Buabl ABHKEHUN
poOOTOBY

30 | Pabota Hag mpoekTamMu «JIBHUKEHHUE TIO 3aTaHHON
TPACKTOPHI,
«Kereappunry.
IIpaBrita COpEBHOBaHUM.

31 | CopeBHOBaHME pOOOTOB Ha TECTOBOM IT0JIE. 3a4€T BPEMEHU
U KOJIMYECTBA OUTMOOK

32 | KoHcTpyupoBaHue cOOCTBEHHOM Mojiesid poboTa

33 | [IporpamMMupoBaHre U UCIIBITAHUE COOCTBEHHON MOJICITH
pobora.

34 - | [Ipe3enTanuu u 3amuTa npoexTa «Moil yHHUKaTbHBIN

35 | poboT»




