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1. HosicHUTe/IbHAS 3alIHCKA

PabGouass mporpamma Kkpyxkka  «OCHOBBI pPOOOTOTEXHUKH» Ha MPUMEPE
matdopmel LEGO MINDSTORMS Education EV3 cocraBieHa B COOTBETCTBUU €
yueoHbIM TiaHoM MOY COII Ne 24,

UcnonszoBanne koHcTpykTopa LEGO EV3 mo3BosisieT co31aTh YHUKAJIbHYIO
0o0pa3oBaTenbHyI0 Cpefy, KOTOpas CHOCOOCTBYET PAa3BUTHIO WHKEHEPHOTO,
KOHCTpYKTOpCKOro MbinuieHus. B mpomecce padotret ¢ LEGO EV3 yuenuku
MpPUOOPETAIOT OMBIT PEIICHHS KaK THIOBBIX, TaK W HEMIAOJOHHBIX 3a7ad IO
KOHCTPYHPOBAHUIO, MPOTrpaMMHUPOBaHUIO, cOopy aanHbiX. Kpome Toro, pabora B
KOMaHAe crnocoOcTByeT (GOPMUPOBAHMIO YMEHHUS  B3aUMOJACHCTBOBATH C
coydeHuKamu, (HOpMyIUpOBaTh, aHAJM3UPOBATh, KPUTHYECKH OICHUBATH,
OTCTauBaTh CBOU UJICH.

LEGO EV3 o0ecneunBaeT mpocTOTy MpU COOpKE HAYAIBHBIX MOJEJICH, 4TO
MO3BOJISIET YYCHUKAM MOJIYYUTh PE3YJIbTAT B Mpe/iesiaX OJHOr0 WM Mapbl YPOKOB.
W npu 3TOM BO3MOKHOCTH B UBMEHEHUHM MOJEINIeH U IPOrpaMM — OUY€Hb HMIMPOKHE,
U TaKoW TOJXOJ TMO3BOJISIET YYalIMMCS YCJIOXKHATh MOJEIb U IPOrpammy,
MPOSIBJISITH CAMOCTOSITENIBHOCTh B U3y4eHUU TeMbl.  [IporpammHoe obecrnieueHue
LEGO MINDSTORMS Education EV3 o0mnagaer ouyeHb IIMPOKUMU
BO3MOXKHOCTSIMH, B YacCTHOCTH, TIO3BOJISIET BeCTH pabodyr0 TeTpaap U
IPECTaBISITh CBOM MPOEKTHI MPSIMO B cpelie mporpammHoro obecneuenust LEGO
EV3.

Henan:
- pa3BUTHUE UHTEpPECA IKOJIBHUKOB K TEXHUKE U TEXHUYECKOMY TBOPYECTBY.

3agaum:

1. Tlo3HAaKOMHUTB C NPAKTUYECKUM OCBOEHHUEM TEXHOJOTUM IPOECKTUPOBAHUSA,
MOJICJIMPOBAHUS U U3TOTOBJIEHUS MPOCTEUIINX TEXHUYECKUX MOJEIIEH.

2. Pa3BuBaTh TBOPUECKHE CIIOCOOHOCTHU U JIOTUYECKOE MBIIIJICHUE.

3. BoisiBUTH U pa3BUTh NPUPOJIHBIC 3aJaTKU U CIIOCOOHOCTH JAETEH, MOMOTAIOIINe
JIOCTHYb yCIIEXA B TEXHUYECKOM TBOPUYECTBE.

YueOHbIe MaTEpHUAJIbI:

1. KommocoB JI. I'. IlepBbiii mar B poOoTtoTexHuky. IlpakTukym mis 5-6
kiaccoB\ [[. I'. Konocos. — M.: BUHOM. Jla6opaTtopus 3Hanuii, 2012 — 292
C.

Ha6op xonctpykropor LEGO MINDSTORMS Education EV3
[Iporpammuoe odecneuenne LEGO

Martepuansl caitta_http://www.prorobot.ru/lego.php

CpenctBa peamuzaunu UKT marepruanoB Ha ypoke (KOMIIBIOTED, ITPOEKTOP,
JKpaH)

Nk

HopMmaTuBHO-IpaBOBbIe  JOKYMEHTbI, HAa  OCHOBAaHMH  KOTOPBIX
pa3paboTaHa nmporpaMmma



1. 3akon P® «O6 ob6pazoBaHum».

2. Tlocnanue npe3uaenta PO denepanbHomy Cobpanuto PO (2006 r.).

3. IluceMo Muno6puayku Poccun ot 11.12.2006 1. Ne 06-1844 «O
MPUMEPHBIX TPEOOBAHUAX K TPOrpaMMam JOMOJIHUTEIbHOIO 00pa30BaHUs IETEI.
4. TlporpaMMa BBISIBICHUS W TPOJBUKEHHUS MEPCHEKTUBHBIX KAIPOB IS
BBICOKOTEXHOJIOTHYHBIX OTpaciiell «PoOOTOTEXHMKA: HHXKEHEPHO-TEXHUYECKUE
KaJpbl MTHHOBALIMOHHOM Poccumy.

OO0masi XxapaKTepuCTHKA Kypca

Onnoit w3 BaxHbIX mpobiem B Poccum sBnstoTcs €€ HEIOCTaTOYHAS
00€CNeYeHHOCTh WHXEHEPHBIMH KaJpaMd M HU3KHH CTaTyC HMHXKEHEPHOTO
oOpa3zoBanus. Ceituac HeOOXOIMMO BECTH MOMYJIPU3ALNIO POPECcCUn HHKEHEPA.
HHTEeHCHBHOE WCIOJIb30BAaHUE POOOTOB B OBITY, Ha MPOW3BOACTBE W moje 00s
TpeOyeT, 4yToObl MOJIb30BaTENM 00Jalail COBPEMEHHBIMHU 3HAaHUSAMHU B 00JacTH
ylnpaBiaeHUs: poOOTaMH, YTO TMO3BOJUT pa3BUBaThb HOBBIE, YMHbIE, O€30MACHbBIE U
Oosee MpPOABUHYThIE aBTOMAaTHU3MpOBaHHbIE cucTeMbl. HeoOXoaumo NpuBUBaThH
MHTEpEC yyalmxcs K 00JacT poOOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxke naHHBII Kypc JacCT BO3MOKHOCTb LIKOJIbHUKAM 3aKpENUTh U NPUMEHUTD
Ha NPAKTUKE IOJY4YEHHbIE 3HAHMs MO TaKUM JUCLUIUIMHAM, KaK MaTeMaThKa,
¢uzuka, nHpopmarrka, TexHojaorus. Ha 3aHATHIX 10 TEXHUYECKOMY TBOPYECTBY
ydanfecs: COPUKACAIOTCsl CO CMEKHBIMHU 00pa30BaTeIbHBIMU 00JACTSIMH. 3a CUET
UCIIONIb30BAaHUSl 3alaca TEXHUYECKUX TMOHSATHH M CHEHUAIbHBIX TEPMHHOB
pacIupsIOTCs KOMMYHUKATHUBHbIE (DYHKUUU $3bIKA, YTIYOJSIOTCS BO3MOKHOCTH
JUHTBUCTUYECKOTO Pa3BUTUS 00YUaIOIIErOCs.

[Ipy  o3HaKOMJIGHMM C TpaBUJIaMH  BBIMOJHEHUS  TEXHUYECKUX U
HYKOHOMUYECKUX PACYETOB MPHU MPOEKTUPOBAHUU YCTPONCTB U MPAKTHYECKOM
UCIIOJIb30BaHUU TE€X WJINM MHBIX TEXHUYECKUX PELICHUH IIKOJIbHUKU 3HAKOMSTCS C
OCOOEHHOCTSIMU IPAKTUYECKOTO IMPUMEHEHMs] MareMaTHuku. OcBauBasi NPUEMBI
IPOEKTUPOBAHUS U KOHCTPYUPOBAHHUA, pedsiTa MPUOOPETAIOT OMBIT CO3AAHUSA
pEeaIbHBIX U BUPTYaAJIbHBIX JEMOHCTPALIMOHHBIX MOJEIIEH.

ITonBenenue UTOroB padboOThl MPOXOIUT B (hopMe OOLIECTBEHHOW MPE3EHTALUU
(BBICTaBKa, COCTS3aHUE, KOHKYPC, KOHGEpPEHIIUs U T.11.).

JUia peanu3anuu MpOrpaMMbl HCIOJIB3YIOTCS OOpa3oBaTeNbHblE KOHCTPYKTOPBI
¢upmbr  Lego, xonctpyktop LEGO MINDSTORMS Education EV3. On
npeacTaBisieT co00il HabOp KOHCTPYKTHBHBIX JeTasied, MO3BOJSIOUIMX COOpaTh
MHOTOUHMCJICHHbIE BapHAaHTbl MEXaHW3MOB, HAOOp [JAaTYMKOB, JABHUraTeNd U
MUKpokoMIibioTep EV3, KOTOpBIil yripaBisieT Bceil MOCTPOEHHON KOHCTpyKuuen. C
koHCTpykTopoM LEGO MINDSTORMS Education EV3 wuzper neoOxomumoe
nporpaMMHoe obecrnieuenue. Mecto kypca « OCHOBBI pOOOTOTEXHUKH» B y4eOHOM
IUIaHe

VY4eOHblii Kkypc «PoboTOTEXHMKa» peanu3yeTrcss 3a CyYeT BapUaTHUBHOIO
koMmnoHeHTa yueOHoro miana MbOY «COIL NeSy.

Ha peamusanuto ydeOHOro kypca «PoOOTOTEXHMKa» HCIOJIB3YETCS BpeMs,
OTBEJICHHOE Ha BHEYPOUHYIO A€ATEIbHOCTh. POpMa peann3anuu Kypca o BbIOOpy
- KPYKOK.



OO6mmii 06beM yueObHOT0 BpeMeHn 34 y4eOHbIN 4ac(OuH Yac B HENIETIO).

2. Y4eOHO-TeMaTHUYeCKOE IJIAHMPOBAHHE

Ne HaumeHoBanue pa3aesioB U TeM Bcero Buabl koHTpOJIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 4
2 |3nakomcTBO ¢ podotamu LEGO 8
MINDSTORMS EV3 EDU.
3 |Hdaruuku LEGO u ux napamerpsl. 12 [IpoBepounas paborta
4 |OCHOBBI NPOTPAMMHUPOBAHUS U 18 [IpoBepounas padbora
KOMIIBIOTEPHOW JIOTHUKHU
5 [|IIpakTukyM 1o cOopke 16 [TpakTuyeckas padora
pOOOTU3UPOBAHHBIX CUCTEM
6 |TBopueckue MPOEKTHBIE PaOOTHI U 10 CopeBHOBaHUS
COpPEBHOBAHUS Mozeseit poOoToB.
[Ipe3enTanus
IPYIINOBBIX TPOEKTOB
BCEI'O 68

3. Coaep:xanue U3y4yaeMoro Kypca.

1. BBegenne B po0OTOTEeXHUKY (4 1)

PoGotbl. Bunbl po0GoToB. 3HaueHue poOOTOB B >KM3HM 4esoBeka. OCHOBHbIC
HaIpaBjeHUus: NpuUMeHeHUs: poOoToB. MckyccTBeHHBIM uHTEUIeKT. [IpaBuiia
paboTtsl ¢ koHCTpykTOpoM LEGO

VYnpasnenue podotamu. Metonsl oOuieHusi ¢ podborom. CocTaB KOHCTPYKTOpa
LEGO MINDSTORMS EV3. BusyanbHble S3bIKM IpOrpamMMHpoBaHus. Mx
OCHOBHO€ Ha3zHaueHHe U BO3MoxHOCTH. Komanabl ynpasnenus: podoramu. Cpena
IPOrpaMMHUPOBAHUS MOYJISI, OCHOBHBIE OJIOKH.

2. 3nakomctBO ¢ podoramun LEGO MINDSTORMS EV3 EDU. (8 )

[IpaBmwia TexXHMKH O0€30MacHOCTH TpU paboTe ¢ PoOOOTAMHU-KOHCTPYKTOPaMHU.
[IpaBmiia oOpamenuss ¢ pobGotamu. (OCHOBHBIE MEXaHUYECKHE JICTAIIU
KOHCTpYyKTOpa. VX Ha3BaHHE M Ha3HAYCHHUE.

Moayne EV3. O030p, 3KpaH, KHONKH YIPaBJICHHUS MOJAYJIEM, HWHIUKATOP
COCTOSIHUSA, TIOPTHl. YCTaHOBKa Oarapeid, CHocoObl DJKOHOMHUU JHEPTUH.
Bxmouenne monyna EV3. 3anuce mporpamMmbl M 3allyCK €€ Ha BBINOJHEHUE.
CepBoMoTtopel EV3, cpaBHeHMe MOTOpPOB. MOIIHOCTH M TOYHOCTH MOTOpA.
MexaHrKka MEXaHU3MOB W MalllvH. BUIbI COETMHEHNI U TIEpelad U UX CBOMCTBA.



C6opka pobotoB. Coopka Mozenn podoTa rmo HCTpyKiuu. [IporpaMmmupoBanue
IBIDKSHHUS BIIEPE]T TI0 IPSIMOM TpaeKTopuu. Pacuer uncia 000poToB KoJeca /st
IPOXOXK/ICHHSI 33JJAHHOTO PACCTOSHHUSI.

3. Jatuyukn LEGO MINDSTORMS EV3 EDU u nx napamerpsl. (12 4)
Jatunku. JlaTuuk kacanus. Y cTpoucTBO AaTuuka. [Ipaktukym. Pemenue 3aga4d Ha
JIBUKEHHE C UCIIOJIb30BAHUEM J1aTUYMKA KACAHUS.

Jlatunk 1mBeTa, peKWMBI PabOTHI AaTunMka. PemieHue 3amad Ha JABUKEHHUE C
VCMOJIb30BaHNUEM JATYMKA 1[BETA.

VapTpa3BykoBo Jaryuk. PemeHue 3agad Ha [BUXKEHUE C HCIOJIb30BAaHUEM
JaTYUKa PACCTOSIHUS.

['mpockonmyeckuii naruuk. MHpakpacHbI MaTuyuK, PEeKUM MPUOTHIKEHUS,
peXuUM Masika.

[TogxiroueHue JaTYNKOB U MOTOPOB.

Nurtepdeiic moayns EV3. Ilpunoxenuss moxaynsa. I[IpencraBieHue mopra.
VYpaBieHrue MOTOPOM.

[TpoBepounas padora Ne 1 o Teme «3HakomcTBO ¢ podotamu LEGO
MINDSTORMS».

4. OCHOBBI IPOrPAMMHUPOBAHNSA U KOMIIBIOTEPHOI Joruku (18 4)

Cpena nporpammupoBaHusi moayis. Co3naHue mporpammbl. Y jaalieHue OJIOKOB.
Brinosninenne nporpammbl. COXpaHEHUE U OTKPBITUE MPOTPAMMBI.

CdeTunk kacaHnui. BeTBineHwe mno nparyukam. MeTOAbl MOPUHATUS PEUICHUM
poboTom. Mojenu noBeieHus Mpu pazHOOOPA3HBIX CUTYAIUSIX.

[Iporpammuoe obecnieuenue EV3. Cpena LABVIEW. OcnHoBHoe okHO. CBOMCTBa
U CTPYKTypa npoekTta. Pemienue 3amad Ha IBHIKEHHME BIOJIb CTOPOH KBajapara.
Hcnonp30BaHre IUKIIOB IIPU PEIIEHUH 33/1a4 HA JIBU)KCHUE.

[IporpaMMHbie OJOKM M MamUTpbl mporpamMmupoBaHus. CTpaHMIa ammapaTHbBIX
cpeacts. Pemaktop koHTeHTa. MHCTpyMEeHTBI. YCTpaHEHHE  HEMOJIAJOK.
[lepe3anyck Momyis.

Pemenune 3anau Ha nBuxeHne no KpuBou. HesaBucumoe ynpasieHHE MOTOPAMM.
[ToBopOT Ha 3a/1aHHOE YUCIIO TPpaaycoB. Pacuer yria nmoBopora.

Hcnonp30BaHrE HUKHETO JAaTYMKA OCBEIICHHOCTH. PenieHne 3a1a4 Ha IBUKEHUE C
OCTAaHOBKOW Ha 4epHOM NmHHMM. PemieHue 3agay Ha JIBUXKEHUE BIOJIb JIMHUM.
Kanu6poBka gaTurka OCBEIIEHHOCTH.

[IporpammupoBanue monyneil. PemieHuwe 3amad Ha OPOXOXKAECHUE IO MO0 U3
kjeTok. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIE.

5. IIpakTukym o co0opKe poOOTU3MPOBAHHBIX cucTeM (16 1)

N3mepenne ocBemeHHOCTH. Ormpenenenre LBETOB. Pacno3HaBaHuWE LBETOB.
Hcnonp3oBanue kKoHCTpykTOpa Lego B kadecTBe mudppoBoii 1abopaTopum.
N3mepenue paccTosiHuit 10 00bekTOB. CKaHUPOBAHUE MECTHOCTH.



Cuna. [1nedo cuibl. [logbemusbiil kpan. CueTunk 060poToB. CKOPOCTH BpallleHuUs
cepBoMoTOopa. MOIIHOCTh. YHpaBieHHe poOOTOM € TMOMONIbIO BHEIIHUX
BO3JICUCTBUI.

Peakius poGoTa Ha 3BYK, IIBET, KacaHue. Taimep.

JIBMKEeHHE M0 3aMKHYTOM TpacKTOpuu. PemeHne 3amady Ha KPUBOJIMHEHMHOE
JBH>KCHUE.

KoHcTpynpoBanue moneneil poOOTOB AJisd pPEIICHUs] 3a/ady C HUCIOJIb30BaHUEM
HECKOJIbKMX pPa3HbIX BUJOB AaTUYMKOB. PemieHue 3amad Ha BBIXOJ U3 JTaOHMPHUHTA.
OrpaHr4YeHHOE IBH)KEHHUE.

[TpoBepounas padota Ne2 mo teme «Bunbl nBIMXEeHHII pOOOTOBY

6. TBopueckne NpoeKTHbIE padoThI U copeBHOBaHUsA(12 1)

[IpaBwia copeBHoBaHuil. PabGoTta Haj mnpoekramu «JIBMKeHHE TO 3aJaHHOMU
Tpaekropun», «Kerenbpunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIE.
KonctpynpoBanue coOCcTBeHHOM Mozenu poborta. [IporpammupoBanue u
UCIIBITaHUE COOCTBEHHOM Mozenu poboTa. [logBenenne nToroB padboThl yyaluxcs.
[loaroroBka NOKIANOB, MPE3EHTALMH, CTEHAOBBIX MAaTEpPUAJIOB MJII WTOTOBOMU
KOH(pepeHLInU. 3aBepIIeHHe CO3aHusI MOeNieil pOOOTOB /17l UTOTOBOM BBICTABKH.

B pe3yabTarte n3dy4yeHus Kypca yqyauuecsi 10JIKHbI:

3HATH/IIOHUMATh
1. posb U MecTO pOOOTOTEXHUKH B )KU3HH COBPEMEHHOT'O O0ILECTBA;
2. OCHOBHBIE CBEJIEHHE W3 HCTOPUHM pa3BUTHS poOOTOTEeXHHKH B Poccum u
MHpeE;

3. OCHOBHBIX MOHATUS POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKHE TEPMMUHBI,
CBSI3aHHBIE C TMPOLIECCAMH KOHCTPYHPOBAaHUS M IMPOrPaMMHPOBAHUSA
poOOTOB;

IpaBUjIa U MEePBI OE30MAaCHOCTH MPH PaboTe C IEKTPOMHCTPYMEHTAMHU;

o011ee yCTpOHCTBO ¥ MIPHHIIUIIBI ACUCTBUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

OO0IIyI0 METOIMKY pacdyeTa OCHOBHBIX KHHEMATHYECKHX CXEM;

HOPSIOK  OTBHICKAHUSI HEUCTPABHOCTEH B Pa3IMYHBIX POOOTH3MPOBAHHBIX

cUCTEeMax;

9. MeToAMKY MPOBEPKU PAOOTOCTIOCOOHOCTH OTIENIBHBIX Y3JIOB U JIeTaIeH;

10.0CHOBBI OMYJSPHBIX S3BIKOB IPOrPAMMHUPOBAHHUS;

11.mpaBuna TeXHUKH O€30MacHOCTH Mpu paboTe B KaOMHETE OCHAIICHHBIM
3IIEKTPOOOOPYIOBAHUEM;

12.0CHOBHBIE 3aKOHBI 3JEKTPUUYECKHUX ILeNel, MpaBuiia O€30MacHOCTH IpU
paboTe C DIEKTPUYECKHUMH IIeTSMU, OCHOBHBIE PpaJHOdIEKTPOHHBIE

KOMITOHEHTHI;
13.onpenenenus POOOTOTEXHUYECKOTO YCTpOIICTBa, Haubosee

pacrpoCcTpaHEHHBIE CUTYaIlUH, B KOTOPBIX TPUMEHSIOTCSI pOOOTHI;
14.uMeTh TpEACTAaBICHHWS O TMEPCIEeKTUBAX pPa3BUTHSI POOOTOTEXHHKH,

OCHOBHBIE KOMITOHEHTBI IPOTPAMMHBIX CpPef;

XNk



15.0cHOBHBIE IMPUHOUIIBI KOMIIBIOTCPHOTO  YIIPABJICHHMA, HA3HAYCHHUC U

IMPUHOUIIBI pa6OTBI LOBCTOBOI'o, YJbTPAa3BYKOBOIo JgaTdyvKa, OaT4YHKa
KacaHusA, pa3/IMYHbIX UCITIOJTHHUTCIIbHBIX YCTPOﬁCTB;

16.pa?>J'II/I‘IHLIC CITOCOOBI nepeaadym MEXaHMYCCKOIro BOBHCﬁCTBHH, Ppa3INIHbIC

BUbI IIACCH, BUABI © HA3BHAYCHUEC MCXaHHNYCCKHUX 3aXBAaTOB,

YMmerh

l.
2.

9.

cobupaTh IPOCTEHIINE MOJICNU ¢ UCTIONIb3oBaHueM EV3;

CaMOCTOSITENIbHO TMPOEKTHUPOBaTh M coOMpaThb W3 TOTOBBIX JeTajieu
MaHUMYJSTOPBI U POOOTOB Pa3TUYHOIO HA3HAYCHHS,;

UCIIOJIB30BaTh Ui NPOrPaMMHUPOBAaHUS  MHUKpOKoMmmbroTep  EV3
(mporpamMmmupoBath Ha aucruiee EV3)

BJIaJIeTh OCHOBHBIMU  HaBbIKaMH paOOTBl B  BHU3YaJbHOW  cCpene
IPOrpaMMHUPOBAHUSA, MPOTPAMMHUPOBATH COOpPAHHbIE KOHCTPYKLUUU TOA
3a1a4¥ HAYAJIbHOTO YPOBHSI CJIIOKHOCTH;

. pa3pabaThiBaTh MU 3aMKCHIBATH B BU3YalIbHOM cCpele MpOrpaMMHUpPOBAHUSA

THUIIOBBIE YIIpaBIIEHUS] pOOOTOM

HOJIb30BaThCSA KOMITBIOTEPOM, IpOTrpaMMHBIMU IPOIYKTaMH,
HEOOXOIMMBIMU JJIs1 00YUYEeHHUsI IPOTPaMMe;

noaouparb HEOOXOIMMBIE JAaTYMKH M HCIOJHUTEIbHBIE YCTPONCTBA,
coOupaTh MPOCTEUIINE YCTPOICTBA C OJHUM MM HECKOJIBKUMH AATYHKAMH,
coOuparh U OTIAXKUBATh KOHCTPYKIIMU 0a30BBIX pOOOTOB

IpaBWJIBHO BBIOMpaTh BUJA Tepefauyd MEXaHMYeCKOrO BO3JEHCTBUS IS
pa3IMuYHBIX TEXHUYECKUX CHUTyallud, coOHpaTh JEUCTBYIOIIME MOJAEIH
pOOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbI U CUCTEMBI

BECTHU MHWBUyaJIbHBIE U TPYMIOBBIE HCCIEA0BATEIBCKUE PAOOTHI.

OO0mue yyeOHbIe YMEHNSI, HABBIKH U CIIOCOOBI 1eATeJILHOCTH

ITo3naBaTe/ibHasSI A€ATEJIbHOCTH

Hcnonp3oBanne sl MO3HAHUS OKPYKAIOIIETO MHUpa Pa3IUYHBIX METOIOB
(mabmroieHne, W3MEpPEHUe, OMBIT, SKCIEPUMEHT, MOJICIUPOBAHUE U JP.).
Onpenenenre CTPYKTYphl OOBEKTa TO3HAHUS, TOWUCK W BBIJCICHUE
3HAYUMBIX (PYHKITMOHAIBHBIX CBS3EH U OTHOIICHUN MEXIY YaCTSIMU IIEJI0TO.
YMeHue pa3nensTh MPOIECcChl Ha ATalbl, 3BEHbBS; BBIICICHUE XapaKTEPHBIX
IPUYUHHO-CJIEICTBEHHBIX CBS3CH.

Ol'[pCI[CJICHI/IC AJCKBAaTHBIX CIoco0oB pEeUICHUA y‘lC6H0ﬁ 3aga4 Ha OCHOBC
3aJJaHHBbIX AJITOPUTMOB. KOM6I/IHI/Ip0BaHI/IC HN3BECTHBIX AJIrOpUTMOB
ACATCIBHOCTH B CUTyalusix, HEC Mmpearojiararommux CTaHAapTHOC
IMPUMCHCHUC OJHOT'O U3 HUX.

CpaBHeHHe, cCONOCTaBIeHUE, KiIacCu(UKaLKs, paH)XKUPOBAaHHE OOBEKTOB IO
OJTHOMY WJM HECKOJbKHUM MPEIJIOKEHHBIM OCHOBAaHUSM, KPUTEPHUSM.
Ymenue paznuyarh (HakT, MHEHUE, TOKA3aTeIbCTBO, TUIIOTE3Y, aKCHOMY.

HccnenoBanne  HECIIOKHBIX — NPAKTUYECKUX  CUTYAllMd, BBIIBHIKCHUE
MPEIOJIOKEHUN, TOHUMaHUE HEOOXOIMMOCTH MX MPOBEPKU Ha MPAKTHUKE.



Hcnonp30BaHne MPaKTHUYECKUX U J1a00paTOpHBIX pabOT, HECIOKHBIX
DKCIIEPUMEHTOB JUIs  JT0OKa3aTeJIbCTBA BBIJBUIAEMbIX IPEATIOIOKECHHU;
OINHCaHUE Pe3yiabTaTOB ATUX PadOT.

TBopueckoe peleHue Y4YeOHBIX M IPAKTUYECKUX 3aJady: yMEHHE
MOTHUBUPOBAaHHO OTKa3bIBaThCS OT 00pas3la, MCKaTb OpPUTHMHAJIbHBIC
pELIeHUs; CaMOCTOSATEIbHOE BBIMOTHEHUE PA3JIMYHBIX TBOPUYECKHUX pPAOOT;
y4acTue B MPOEKTHOM €SI TEIbHOCTH.

NudopMannoHHO-KOMMYHHKATHBHASA 1€ATEJIbHOCTD

AJIeKBaTHOE BOCHPUATHE YCTHOW peYd M CHOCOOHOCTh IepenaBaTh
coJlepKaHUE NPOCIYIIAHHOIO TEKCTa B CKATOM HJIM PAa3BEPHYTOM BHJE B
COOTBETCTBUHM C LIEIbI0 YUEOHOIO 3aJaHusl.

Oco3HaHHOE Oerjoe 4YTEeHHWE TEKCTOB pAa3MYHBbIX CTWJIEH M KaHPOB,
IPOBE/ICHHE MH(OPMAIMOHHO-CMBICIIOBOTO aHanM3a TEKCTa.
Hcnonbs3oBaHne  pa3iMyHbIX  BUIOB  YTeHUS  (O3HAKOMMTEIIBHOE,
IPOCMOTPOBOE, TOUCKOBOE U JIP.).

Bnanenvue MOHOJIOTUUECKON U JUAIIOTHYECKOM PEUYBIO. Y MEHHUE BCTYNATh B
pedyeBoe OOIIeHNE, Y4acTBOBAaTh B auUalore (MMOHUMATh TOYKY 3PCHHS
cobOecenHrKa, TPU3HABATh TPaBO HAa WHOE MHeHUe). Co3/Manne MMChMEHHBIX
BBICKA3bIBAHUM, AJICKBATHO MEPEAAIOIIMX MPOCIYIIAHHYIO U MPOYUTAHHYIO
uH(OpPMAIIO C 3aJaHHON CTENEHBIO CBEPHYTOCTH (KPAaTKO, BBHIOOPOUHO,
noiHo). CocTaBieHue IJIaHa, TE3UCOB, KOHCEKTa. [IpuBeneHrue npumepos,
moa00p apryMeHToB, popMyIupoBaHue BHIBOJOB. OTpakeHUE B YCTHON WITH
MUCbMEHHOH (hopMe Pe3yIbTaTOB CBOEH ESITEIHLHOCTH.

YMmenue nepedpa3supoBaTh MbICTL (OOBICHATh «MHBIMH CJIOBaMu»). BbIOOp
U UCIOJIb30BAHUE BBIPAZUTEIBHBIX CPEJICTB SI3bIKa W 3HAKOBBIX CHCTEM
(Texct, Tabnuua, cxema, ayJIMOBU3YaJbHBIA DS U JIp.) B COOTBETCTBUM C
KOMMYHUKAaTHUBHOM 3a/1aueid, chepoii u cutyarnuei ooeHus.

Hcnonb30oBaHue I pelieHts ITI03HABATEIbHBIX U KOMMYHUKATUBHBIX 3a/1a4
Pa3IMYHBIX UCTOYHUKOB MH(OPMAIMH, BKIIOYas SHIMKIONEANH, CIOBapH,
WuTepHeT-pecypcbl v Apyrue 6a3bl TaHHBIX.

PeduiekcuBHasA 1eATEJbHOCTD

CamocrosiTenbHasi opranu3anus yueOHON eaTenbHOCTH (ITIOCTaHOBKA 1ENH,
IUTAHUPOBAHUE, ONPEACICHUE ONTUMAIBHOTO COOTHOIICHUS L€ U CPE/ICTB
u 1p.). Bragenue HaBbIKaMU KOHTPOJIE M OLIGHKM CBOEU JI€ATEIHHOCTH,
YMEHHUEM MPEIBUAECTh BO3MOXKHbBIE TIOCIEACTBUSA CBoUX neicTBuil. [louck u
yCTpaHEHHWE MPUYMH BO3HUKIIUX TpyAHOCTeH. OlleHMBaHUE CBOUX Y4eOHBIX
JOCTH)KEHUM, MOBEACHUS, YePT CBOEH JMYHOCTHU, CBOEro (hHU3MYECKOTO U
AMOLIMOHANBHOTO cocTosiHusA. (Oco3HaHHOE oOmpeneiaeHne c@epbl CBOHX
UHTEpEeCOB U  Bo3MokHOcTei. CoOnrofeHne HOpM  TOBEACHHS B
OKpY>Karolllen cpelie, mMpaBui 3A0POBOro o0pas3a KU3HH.



Bnagenne yMeHUAMHM COBMECTHOW JEATENBHOCTH: COIJIACOBAHUE U
KOOPAWHAIIUSA JEATCIbBHOCTH C JIPYTUMH €€ Y4YaCTHHKaMH; OOBEKTHBHOE
OIICHMBAHUE CBOEro BKJAJa B pelIeHHe OOIMX 3a7a4 KOJUICKTHBA, Yy4eT
O0COOCHHOCTEH Pa3IMYHOrO POJIEBOr0 MOBEACHUS (JTUAEP, MOTIYMHEHHBIA U

ap.).
OHCHI/IBaHI/IC CBOCﬁ ACATCIIBHOCTU C TOYKHU 3pCHI/I}I HpaBCTBCHHBIX,
HpaBOBLIX HOpM, ACTCTUUCCKUX HCHHOCTCﬁ. HCHOHBBOB&HI/IC CBOUX HpaB u

BBITIOJTHEHHE CBOMX OOS3aHHOCTEW Kak TpakJIaHWHA, WieHa OOIIecTBa M
y4e0HOTO KOJUICKTHBA.

4. CniucoK MCIOJIb3YeMOil JINTePaTyphbl
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c.
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5. KAVIEHJAPHO-TEMATUYECKOE IINTAHUPOBAHUE

Paznen/
Tema

KoJu-Bo
4acoB

Po6oTe1. Bunsl po6oToB. 3HaueHne poOOTOB B KU3HU
yesioBeka. OCHOBHbIE HAMPABJICHHS PUMEHEHHS pOOOTOB.
[TpaBuiia padotsl ¢ koHcTpykTopoM LEGO

2

VYupasnenue podotamu. MeTo bl 001IeHUs ¢ pOOOTOM.
CoctaB koHcTpykTopa LEGO MINDSTORMS EV3.
S3bIKH IPOrpaMMUPOBAHUS.

Cpena nporpaMMHUpOBaHUS MOJYJIsl, OCHOBHBIE OJIOKH.

[IpaBwiia TeXHUKH 0€30MMaCHOCTH MPH padoTe ¢ poOOTaMHU-
KOHCTpyKTOpamu. [IpaBuna obpamieHus ¢ poOoTamHy.
OCHOBHBIE MEXaHUYECKHE JIETATTN KOHCTPYKTOPA M UX
Ha3Ha4YCHHE.

Monyne EV3. O630p, 3xpaH, KHONIKA yIpaBICHUS
MOJYJIEM, HHIUKATOP COCTOSIHMS, IOPTHI. Y CTAHOBKA
Oartapeil, crtocoObl dKOHOMUU SHEPTHUH.

Bxutouenne moayns EV3. 3anuce nporpaMmMbl U 3aI1yCcK €€
Ha BBITIOJIHEHHUE.

CepBoMotopsl EV3, cpaBHEeHHE MOTOPOB. MOIITHOCTD U
TOYHOCTh MOTOpa. MeXxaHnKa MEXaHHU3MOB U MaIllvuH. Buibl
COCIMHECHUN U TIepeiay U UX CBOWCTBA.

C6opka Mozenu poOoTa 1Mo HHCTPYKITUH.
[IporpaMmmupoBaHue IBUKEHUS BIIEPE 110 IPAMOU
Tpaekropuu. Pacuer uncia 060poTOB Kosleca JUIsl
IPOXO0’KJICHUS 3aJAHHOTO PACCTOSTHUSL.

JlaTuuk KacaHus. Y CTPOUCTBO JATYHKA.
[IpakTukym. Perienue 3a1a4 Ha JIBUKEHUE C
HUCIOJIL30BAHUEM JAaTUMKA KaCaHMU.

JlaTuuk 1BeTa, pexkuMbl paboThI 1aTunKa. Perenue 3amau
Ha JIBHM)KEHHE C UCIIOJIL30BAHUEM JaTUNKa

YpTpa3ByKkoBOU JaTyuK. Penienue 3axad Ha IBU>KEHUE C
VICIIOJIb30BAHUEM JTaTYMKA PACCTOSIHUSA

10

['mpockonuueckuit gatunk. MHppakpacHblil 1aTIUK, PEKUM
npUOIMKEHUS, PeXKUM MasiKa.

11

[TogxiroueHne JaTYNKOB U MOTOPOB.
Nutepdeiic moaynsa EV3. [Ipunoxenus Moxyns.
[IpencraBienne nopra. Y npaBJIeHUE MOTOPOM.

12

[IpoBepounas pabora Ne 1 o Teme «3HaAKOMCTBO €
po6oramu LEGO MINDSTORMSy.

13

Cpena nporpammupoBanus Moysisi. Co31aHue nporpaMMal.




VY nanenue 010k0B. BeinonHnenue nporpammsbl. CoxpaHeHHe
U OTKPBITHUE TPOTPAMMBI.

14

CueTyuk xacanuii. BeTBieHue 1Mo JaTamuKaM.
Metoabl NpUHATHS pellieHu poooToM. Mojienu moBeIeHHS
IIPU Pa3HOOOPA3HBIX CUTYAITUSIX.

15

[Tporpammuoe o6ecnieuenue EV3.

Cpena LABVIEW.

OCHOBHOE OKHO

CBolicTBa U CTPYKTYypa MPOEKTA.

Pemenue 3anay Ha IBUKEHHUE BIOJIb CTOPOH KBaJparta.
VMcnonp30BaHue UKIIOB NPH PEIICHUH 3a]1a4 Ha JIBUKCHHUE.

16

[Iporpammubie OJOKH M HAIUTPBI IPOTPAMMHUPOBAHUS
Crpanuniia annapaTHbIX CPEJICTB

Penakrop koHTEHTa

NHCcTpyMEHTBI

Ycrpanenune Henonaaok. llepezanyck monys

17

Pemenue 3aau Ha nBUKEeHUE 110 KpuBou. HezaBrucumoe
yIpasieHrue Mmotopamu. [I0BOpOT Ha 3aTaHHOE YUCIIO
rpaaycoB. Pacuet yrna nosopora.

18

Hcnonp3oBanue HUKHETO JAaTUYUKA OCBEILIEHHOCTH.
Pemrenue 3a1a4 Ha IBUYKEHME C OCTAHOBKOM HA YEPHOU
JIAHUU.

19

Pemenue 3aayu Ha qBHKEHUE BOJB JIMHUU. KannOpoBka
aTYMKA OCBEIIEHHOCTH.

20

[IporpammupoBanue Moaynen. Pemenune 3anaq Ha
IPOXO0’KJICHUE IO MOJII0 U3 KIETOK

21

CopeBHOBaHME POOOTOB HAa TECTOBOM TOJIE. 3a4ET BPEMEHHU
¥ KOJIMYECTBA ONTHOOK

22

W3mepenne ocsenieHHOCTH. OnpeiesieHue BETOB.
Pacno3naBanue 1BETOB.

Hcnonp30BaHne KOHCTPYKTOpA B KAYECTBE

G poBoit 1a00paTOpHH.

23

N3mepenne pacCcTossHH 10 00BEKTOB.
CKaHHpPOBAHNE MECTHOCTH.

24

Cuna. ITneuo cuibl. [Toasemuslil kpaH. CueTunk
000poToB. CKOpOCTh BpalleHus: cepBoMoTOpa. MOLTHOCTb.

25

Ympasnenue poO0OTOM ¢ TTOMOIIBIO BHEITHUX
BO3JCHUCTBUM.

Peakmust poOoTa Ha 3BYK, I[BET, KacaHHeE.
Taitmep.

26

JIBMKEHHE TIO 3aMKHYTOMU
TpaeKkTopuu. Penienue 3a1a4 Ha KpUBOJIMHENHOE IBUKEHHUE.

27

KoHcTpynpoBanue Mozesei pob0ToB Ui peleHHs 3aau C




HCIIOJIBb30BAHUECM HECKOJIBKHX PA3HBIX BUJ0B JATYHUKOB.

28 | Pemienue 3amau Ha BbIXo1 U3 TabupuHTa. OTpaHUUYEHHOE 2
JIBKEHUE.

29 | IIpoBepounas pabota No2 o Teme «Bubl ABUKEHUI 2
poOOTOBY

30 | Pabora Haja mpoekTaMu «/JIBrkeHue mo 3aJaHHOU 2
TPACKTOPUM,
«Kereappunry».
IIpaBuna COpeBHOBaHUN.

31 | CopeBHOBaHUE pOOOTOB HAa TECTOBOM IOJIe. 3a4€T BpEeMEHU 2
Y KOJIMYECTBa OIIMOOK

32 | KoHcTpyupoBaHrue COOCTBEHHOM Mojiesid poOoTa 2

33 | [IporpaMMupoBaHue U UCIIBITAHUE COOCTBEHHON MOJICTTH 2
poborTa.

34 | IIpe3eHTanuu u 3ammTa Npoekta « Mol yHUKaIbHbII 2

poboT»




