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HOACHUTEJBHASA 3AIINCKA

Ucnons3zoBanue koHcTpykropa LEGO EV3 no3BonsieT co3/ath yHUKAJIbHYIO
o0pa3oBaTeIbHYI0 Cpeay, KOTopas CHOCOOCTBYET pa3BUTUIO HMHXXEHEPHOTO,
KOHCTPYKTOpPCKOro MbllieHus. B mpormecce padotet ¢ LEGO EV3 yueHukwu
OpUOOPETAIOT ONBIT pEUICHUSI KaK TUIIOBBIX, TaK W HEMIA0JOHHBIX 3a7ad II0
KOHCTPYUPOBAHUIO, MPOTpaMMUpOBaHUI0, cO0py naHHBIX. Kpome Toro, pabora B
KOMaHJI¢  CHOCOOCTBYeT  (OPMHUPOBAHUIO  yMEHHUS  B3aMMOJICWCTBOBATH  C
coyyeHUKamu, (GOpPMYIUPOBaTh, AaHAIM3UPOBATh, KPUTHUYECKH  OLICHUBATH,
OTCTauBaTh CBOU UJIEH.
LEGO EV3 of6ecnieunBaetr mpocToTy npu cOOpKE HAYAIBHBIX MOJIEITIEH, 4TO
NO3BOJISIET YYEHUKAM IOJY4YHUTh PE3YJIbTAT B Mpe/ieaax OJHOI0 WIH napsl ypokoB. U
IPU 3TOM BO3MOKHOCTH B MU3MEHEHUHU MOJIEJEH M NPOrpaMm — OYEHb LIUPOKHUE, U
TaKOW MOJXOJ MO3BOJIAET YYaUIUMCS YCIOXKHATh MOJENb U MPOrpammy, IpPOSBIISTH
CaMOCTOATENbHOCTh B M3ydyeHHH TeMbl. [Iporpammuoe obGecneuenne LEGO
MINDSTORMS Education EV3 o6nanaer o4yeHb MIHUPOKUMU BO3MOKHOCTSIMHU, B
YaCTHOCTH, TO3BOJISIET BECTH pabOuyr0 TeTpajab M MPEACTaBIATh CBOM IMPOEKTHI
npsiMo B cpesie mporpammHoro odecneuenuss LEGO EV3.
eas kypca:
N3yuenune kypca «PoOOTOTEXHUKa» HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
HAIIPaBJICHO HA JOCTHIKEHUE CIEAYIOIIEH LENH: pa3BUTHE MHTEPECa IIKOJbHUKOB K
TEXHUKE U TEXHUYECKOMY TBOPUYECTBY.
3anaum:
1. Tlo3HaKOMUTH C MPAKTUYECKUM OCBOEHHEM TEXHOJIOTMUA IPOEKTUPOBAHMS,
MOJIEJTMPOBAHUS U U3TOTOBJIIEHUS MTPOCTEUIINX TEXHUYECKUX MOJIEIIEH.

2. Pa3BuBaTh TBOPYECKHE CIIOCOOHOCTHU U JIOTHYECKOE MBILIUICHHE.

3. BoisiBUTP W pa3BUTh NOPHUPOAHBIE 3aJaTKU W  CIOCOOHOCTH JETel,
NOMOTAIOIIUE JOCTUYD yCIeXa B TEXHUYECKOM TBOPUYECTBE.

OBIIIAS XAPAKTEPUCTUKA KYPCA

OpHoit W3 BaxHBIX mpoOsieM B Poccum sBIAOTCA €€ HEAOCTaTOYHAS
00€CIICYEHHOCTh HMH)KCHEPHBIMH KaJpaMM W HU3KUH CTaTyC HWHXXCHEPHOIO
obpazoBanus. Ceituac HEOOXOAMMO BECTH MOMYJApU3AIMIO TTpodeccur HHKEHepa.
HNHTeHCMBHOE HCIOJIB30BaHHE POOOTOB B OBITY, Ha MPOU3BOJACTBE MU Mojie 00s
TpeOyeT, 4ToOBbl IOJIB30BaTENIM OO0Jagadd COBPEMECHHBIMH 3HAHUSIMH B 00JacTH
yIpaBjeHus poOOTaMM, YTO ITO3BOJIMT pa3BUBAaTh HOBBIC, YMHBIC, O€30MacHbIC W
Oojee MPOABUHYTHICE aABTOMATU3MPOBAaHHBIE CHCTEMBbl. HeoOxXomumo TpPUBUBATH
MHTEpEeC yJalmXxcs K 00J1aCTH pOOOTOTEXHUKH U aBTOMATHU3HPOBAHHBIX CHCTEM.

Taxke maHHBIA Kypc JacT BO3MOXKHOCTh IIIKOJBHUKAM 3aKperuTh |
NPUMEHUThL Ha TPAKTUKE TIOJyYCHHBIE 3HAHUS 10 TAaKUM JUCHUILIMHAM, Kak
MaTeMaTuka, pusuka, nHpopMaTHka, TexHOJOTHS. Ha 3aHATHUAX MO TEXHUYECKOMY
TBOPYECTBY y4alldeCs CONPHKACAIOTCS CO CMEXHBIMH  00pa3oBaTEIbHBIMH
oOmacTaMu. 3a CYET MCIIOJIb30BaHUS 3alaca TEXHUYCCKUX MOHATUN M CICIUATBHBIX
TEPMHUHOB PACIIUPSAIOTCS KOMMYHHKATHBHBIC (YHKIHMM SI3bIKa, YTIyOJsSIOTCS
BO3MOYXHOCTH JINHIBUCTUYECKOTO Pa3BUTHS 00yYarOIIEerocs.
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[Ipy  oO3HaKOMJIEGHMM C TpPaBWIAMHU  BBINOJHEHUS  TEXHUYECKUX U
SKOHOMUYECKUX PACUYETOB IMPU NPOCKTUPOBAHUM YCTPOWCTB U MPAKTUYECKOM
WCIIOJIb30BAaHUU TE€X WM UHBIX TEXHUYECKHX PEIICHUN IIKOJbHUKU 3HAKOMSTCS C
OCOOCHHOCTSIMU TPAKTUYECKOTO MPUMEHEHUsT MaremaTuku. (OcBauBas IPUEMBI
MPOCKTUPOBAHUSI W KOHCTPYUPOBAaHHS, pedsTa MPUOOPETAIOT OIBIT CO3/IaHUS
peaIbHBIX U BUPTYAIbHBIX JEMOHCTPAIIMOHHBIX MOJICIICH.

[ToaBeaenue UToroB paboOThl MPOXOAUT B (hopMe OOIIECTBEHHON Mpe3eHTalluU
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOHPEPEHIUA U T.1.).

JIist peanu3anuy nporpaMMbl UCIIONIB3YIOTCS 00pa30BaTeIbHbIE KOHCTPYKTOPHI
¢upmbel  Lego, konctpykrop LEGO MINDSTORMS Education EV3. On
npeacTaBisger coOod HaOOp KOHCTPYKTHMBHBIX JeTajiei, MO3BOJSIONUX COoOpaTh
MHOTOYHMCIICHHbIE BapUAHThl MEXAaHU3MOB, HA0Op JaTYMKOB, JBUTATEId U
MukpokomnberoTep EV3, KOTOpBIN ynpaBisieT BCEM MOCTPOEHHON KOHCTpyKuueu. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wunmer neobxoammoe
IPOrpaMMHOE 0OECTICUCHHE.

Pacnpenesnenue 4acoB Ha y4eOHbI TO/:

Bo3pacrt yuammuxcs — 5 - 7 kitacc

KomnaecTBo yacoB 1o yueOHOMY I1aHy — 68

KosmuecTBo yacoB B Heaemo — 2

[[;1aHOBBIX KOHTPOJBHBIX YPOKOB — 5
Ilnanupyemslii pe3yabTar:

CtumynupoBaTh MOTHBAIIMIO YyYAIIMXCS K TOJYYEHHUIO 3HAHUM, MOMOTAaTh
(bopMHpPOBATH TBOPUECKYIO JIMYHOCTD.

CnocoOcTBOBaTh pPa3BUTUIO HHTEpEcCa K TEXHHUKE, KOHCTPYUPOBAHMIO,
IpOrpaMMHPOBAHUIO, BBICOKHM TE€XHOJIOTHUSIM, dbopmupoBaTh HaBBIKU
KOJUIEKTUBHOTO TPY/a.

CdopmupoBaTh HaBBIKM KOHCTPYUPOBAHUS U TPOTPAMMHUPOBAHUS POOOTOB.

CdopmupoBaTh MOTHBAlIMIO K OCO3HAHHOMY BBIOOPY  HHXKEHEPHOM
HAIPaBJICHHOCTH O0YUYEHUS B JATbHEHIIIEM.

OCHOBHOE COJEP)XAHUME

1. BBenenue B po0OOTOTEXHUKY (2 1)

Po6otel. Buasl poboToB. 3HaueHne poOOTOB B KU3HHU uyenoBeka. OCHOBHbBIE
HaIpaBJeHUs TpuMeHeHus1 poOoToB. MckyccTBeHHBIN nHTENEKT. [IpaBuna paboTsl ¢
koHcTpykTOopoM LEGO.

VYnpasnenue podoramu. Metonbl o6menust ¢ podoroM. CoctaB KOHCTPYKTOpa
LEGO MINDSTORMS EV3. BusyanbHble $3bIKA TporpamMmupoBaHus. Hx
OCHOBHO€ Ha3zHaueHWe U BO3MOKHOCTU. Komannpl ynpasineHuss podoramu. Cpena
IPOrpaMMUPOBAHUS MOJYJIsl, OCHOBHBIE OJIOKH.

2. 3nakoMcTBO ¢ poooramu LEGO MINDSTORMS EV3 (6 4)

[IpaBuna TeXHUKH OE30MACHOCTH MpU padoTe ¢ PoOOTAMHU-KOHCTPYKTOPAMHU.
[IpaBuna obpamenus ¢ pooboraMu. OCHOBHbIE MEXaHUYECKHE ACTAIA KOHCTPYKTOpA.
Nx Ha3BaHMe U HAa3HAYCHHUE.



Monyns EV3. O0630p, skpaH, KHONKH YIPaBIEHUS MOJIYJIEM, HWHIUKATOP
COCTOSIHMSI, TIOPTHI. Y CTaHOBKa Oarapei, CrmocoObl YKOHOMHUH dHEpruu. BxirodeHue
MoxayJsia EV3. 3anuch nporpaMmsl U 3amyck ee Ha BbinojgHeHue. Cepomotopsl EV3,
CpaBHEHUE MOTOpPOB. MOIIHOCTP M TOYHOCTH MOTOpa. MexaHHKa MEXaHU3MOB H
MalvH. Buael coenHeHn U nepeaad U X CBOMCTBA.

Cbopka  pobGoroB.  COopka  moaenun  poOOTa MO  HHCTPYKIIUH.
[IporpaMmmupoBaHue ABWKEHHs BIEpeN O MNpsAMOW Tpaekropuu. Pacder wyucna
000pOTOB KoJjieca Jisl MPOXOKICHUS 3aJaHHOTO PACCTOSIHUS.

3. Jatunkun LEGO MINDSTORMS EV3 u ux napamerpsi (10 4)

Jatunku. [latunmk kacaHus. YCTpoMCTBO naruyuka. IIpaktukym. Pemienue
3a/1a4 Ha IBUKEHUE C UCITIOJIb30BAaHUEM JIaTUUKA KACAHUSI.

JlaTuuk 1BeTa, pekUMBbI pabOThl JaTyuka. PermieHuwe 3ajad Ha JIBJKEHHE C
VCIIOJIb30BAaHUEM JaTYHKa LIBETA.

YibTpa3ByKOBOM JaTyuK. PemieHue 3amady Ha JBHXKEHHE C HCIIOJIb30BAaHHEM
JaTYUKa PACCTOSIHUSL.

I'upockonmueckuii natuuk. MHPpakpacHBId MAaTYUK, PEXKUM TPHOTUKEHUS,
pPEXKUM MasiKa.

[TopxiroueHne JaTYNKOB U MOTOPOB.

WNurepdeiic momyns EV3. Ilpunoxenus moxayns. IlpencraBinenue mnopra.
YupasiaeHre MOTOPOM.

[IpoBepounas padota Ne 1 o reme «3HakomMcTBO ¢ poboramu LEGO
MINDSTORMS».

4. OCHOBBI IPOrPAMMHMPOBAHUSA U KOMIIBIOTEPHOU JOTUKH (14 1)

Cpena mnporpammupoBanusi wmoxayiia. Co3gaHue mnOporpamMMmsbl. Y TalIeHHE
610K0B. Brimosinenne nporpammMbl. CoXpaHEeHHE U OTKPBITHE TPOTPAMMBI.

Cueruuk kacanui. BerBnenue mo naruyvkaM. MeTOIbl NPUHSATUS PEIICHUI
poboTom. Mojenu nmoBeieHus MPU pa3HOOOPA3HBIX CUTYAITUSX.

[Iporpammuoe oOecneuenne EV3. Cpena LABVIEW. OcHoBHOE OKHO.
CBolicTBa M CTpyKTypa Ipoekra. PemeHne 3agady Ha JBW)KEHHE BJIOJIb CTOPOH
KBajiparta. Mcrnonp30BaHuE HUKIIOB MPU PEIICHUH 33724 HA JIBUKECHHUE.

[IporpammubIe OJI0KU U TATUTPHI MporpaMmmupoBanus. CTpaHuIla anmnapaTHbIX
cpenctB. Penakrop koHTeHTa. MIHCTpyMEHTHI. Y cTpaHeHue Henodanok. [lepe3amyck
MOZYJIA.

Pemienne 3amau Ha [BWXKEHME TI0 KpuBoM. He3aBucumoe ympaBiieHUE
MoTopamu. [ToBopoT Ha 3agaHHOE YKCio rpaaycoB. PacyeT yria moBopora.

Hcnonb30BaHWE HUKHETO JaT4MKa OCBELICHHOCTH. PemieHnue 3amay  Ha
JIBUKEHUE C OCTAHOBKOM Ha YEpHOMW JIMHWU. PermeHuwe 3amad Ha ABHKECHUE BIOJIb
auHuU. KannbpoBka 1aTynka OCBEIIEHHOCTH.

[IporpamMmmupoBanue Moaynen. Pemenne 3amad Ha MPOXO0XKAECHUE MO MOJIKO U3
kiieTok. CopeBHOBaHUE pOOOTOB HA TECTOBOM IIOJIE.

[TpoBepounas padota Ne2 mo Teme «Bumbl 1BIM>KeHUI poOOTOBY

5. IIpakTukyM no cOopkKe po0OTHU3MPOBAHHBIX cucTeM (16 1)
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N3mepenue ocsemeHHocTH. OmpeaerneHre LBETOB. Pacmo3HaBaHuE IIBETOB.
Hcnonb3oBanue KoHCTpYKTOpa Lego B kauecTBe udpoBoii 1abopaTopum.

N3mepenne paccrosiauit 10 00bekTOB. CKaHUPOBAHNUE MECTHOCTH.

Cuma. Ilmeuo cunbl. Ilogbemublii kpaH. CyeTdumk 000poTOB. CKOPOCTH
BpalleHusi cepBoMoTopa. MoIHOCTh. YpaBieHue poOOTOM C MOMOIIBIO BHEITHUX
BO3JECHUCTBUU.

Peaxuust po6oTa Ha 3BYK, IIBET, KacaHue. Taiimep.

JIB>keHHne 1Mo 3aMKHYTOH TpaekTopuu. PemieHue 3anay Ha KpUBOJIMHEMHOE
JBIDKCHHUE.

KonctpyupoBanue mozeneit poOOTOB JIsi pelieHusl 3a/lad ¢ MUCIOJIb30BAHUEM
HECKOJIBKUX PAa3HBIX BUJOB JAaTYMKOB. PelleHue 3amay Ha BBIXOJA U3 JIAOUPHUHTA.
OrpaHn4eHHOE ABUKEHHUE.

[IpoBepounasi padora Ne3d mo teme «lMcmonb3oBaHWE HECKONBKUX Pa3HBIX
BUJIOB JIATYUKOBY

6. TBopueckne nmpoekTHbIE Pa0OTHI U copeBHOBaHMS (16 1)

IIpaBuna copeBHoBaHuii. PaboTa Haa mpoekTamu «JIBHKeHHE IO 3aJaHHOMN
TpaekTopun», «Kereapspunry. CopeBHOBaHKE pOOOTOB HA TECTOBOM IOJIE.

KonctpynpoBanue coOctBeHHOW Mozenu poOota. I[IporpammupoBanue u
UCIIBITAHUE COOCTBEHHOU Mojenu poborta. [logBeneHre UTOroB padOThl ydaluxcs.
[logroroBka [OKJIaOB, NPE3CHTALMM, CTEHJIOBBIX MATEPHAIOB JUIsI UTOTOBOM
KOH(epeHIMU. 3aBeplIeHrue Co3AaHusl Mojieelt poOOTOB JIsl UTOTOBOM BBICTABKH.

OO0masi NOpoAOIKUTENBHOCTh Kypca COCTaBisieT 68 4YacoB, KOTOpHIE
pacrmpeenieHbl CIeIyIMM 00pa3oM:

YUYEBHO-TEMATHYECKOE IINTAHUPOBAHMUE

Ne HaumeHoBaHue pa3ie/ioB U TeM Bceero Buabi KoHTpOJIs
4acoB
1 |BBeaeHue B poOOTOTEXHHUKY 2
3HakoMcTBO ¢ pobotamu LEGO 6
MINDSTORMS EV3
3 |Hatuunku LEGO u ux napameTpsl 10 [IpoBepounas padota
4 |OCHOBBI IPOrPaMMHUPOBAHUSA U 16 [IpoBepounas pabora
KOMITBIOTEPHOM JIOTUKHU
5 |IIpakTukyM 1o cOopke 16 [TpoBepounas pabora
pOOOTHU3UPOBAHHBIX CUCTEM
6 |TBopYeckue MPOEeKTHBIC PAOOTHI U 16 CopeBHOBaHUS
COPEBHOBAHUS Mozelel poOOTOB.
IIpe3enTanus
IPYIIOBBIX TPOEKTOB
BCEI'O 68




DopMbl KOHTPOJIS
1. ITpoBepounsie pabOTHI
2. IlpakTuueckue 3aHATUS
3. TBopueckue nmpoeKTh

[Ipu opranuzanuum MNOpPaKTUYECKUX 3aHATHM U  TBOPYECKUX MPOEKTOB
bopMupyrOTCA Majble TPYMIbI, COCTOSIIME U3 2-3 yyammxcs. st Kakaou rpynimsl
BBIJIC/ISIETCA OTAEIbHOE pabouee MEeCTO, COCTOSIIIEE U3 KOMITbIOTEPA U KOHCTPYKTOPA.

[IpeoOnanaronieil  ¢opmMol TEKYLIEro KOHTPOJISI BBICTYNAeT MPOBEPKa
paboTocnocoOHOCTH poboTa:

® BbLIICHEHHME TEXHUYECKOH 3a7auH,
® ONpeACIICHUE MYTEN PELICHNS] TEXHUUECKOU 3a]1a4

KoHnTpomns ocymectBisercs B hopMe TBOPUECKHUX MPOCKTOB, CAMOCTOATEILHOMN
pa3paboTku padorT.

MeToabl 00yueHust

e [lo3HaBaTenbHBIN (BOCHPUATHE, OCMBICIICHUE U 3alIOMUHAHUE YYAITUMUCS

HOBOT'O MaTepualia ¢ MPUBJICUCHUEM HAOIIOICHUS TOTOBBIX MPUMEPOB,

MOJIETTUPOBAaHUS, U3yUYCHUS WILTIOCTpAIlUi, BOCIPUATHS, aHATIU3a U

000011IeHNsT MaTEPHAJIOB);

e MeTtoa npoekToB (IPU YCBOCHUH M TBOPUECKOM MPUMEHEHUHN HABBIKOB U

YMEHUH B TIpoIiecce pa3pabOTKH COOCTBEHHBIX MOJIETICH )

e KoHTposbHBINM METOT (TIPU BBISIBIICHUH KaueCTBa YCBOCHUS 3HAHUMN, HABBIKOB

Y YMEHUM U UX KOPPEKITUS B MPOIECCE BHIMOIHEHUS IPAKTUUECKUX 3aIaHUI )

e ['pynmnoBas pabora (MCHOJIB3YyeTCS MPU COBMECTHOM cOOpKE MOJIEIeH, a TaKKe
pHU pa3pabOTKe MPOCKTOB)

@®opMbl OPraHu3anuy y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTallUs;
MPAKTUKYM;
YPOK-TIPOECKT;
YPOK IPOBEPKH M KOPPEKIIMHA 3HAHUN U YMEHUM.
BBICTABKA;
® COpPEBHOBAHUE;

PazpaboTrka kakaoro TmpoekTa peanquszyercss B (opMe  BBINOJHEHHS
KOHCTPYUPOBAaHUS M  MPOTPAaMMHUPOBAHUS MOJEIU podoTa s  pelIeHus
NPENIoKEHHON 3a/1auu

B pe3yiabTarte nzydenusi Kypca yqyamuecsi 10/1KHbI:
3HATBH/MIOHUMATD

1. poib 1 MecTO POOOTOTEXHUKH B JKM3HU COBPEMEHHOTO OOIIIECTBA;
2. OCHOBHBIE CBEJICHUE U3 UCTOPUU PA3BUTHS poOOTOTEXHHUKHU B Poccuu u mupe;
3. OCHOBHBIX TOHATHUS POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKHE TEPMHHBI,
CBSI3aHHBIC C MIPOIIECCAMH KOHCTPYUPOBAHUS M MPOTPAMMHUPOBAHUS POOOTOB;
. IpaBUJIa U MEPHI 0€30MACHOCTH IIPU pabOTE C ANEKTPOUHCTPYMEHTAMH;
. 00111€€ YCTPONCTBO U NPUHLIMIIBI AEHCTBUSA POOOTOB;
. OCHOBHBIE XapaKTePUCTUKH OCHOBHBIX KJIACCOB pOOOTOB;
. O0IIYI0 METOJIMKY pacyeTa OCHOBHBIX KUHEMATHYECKUX CXEM;

O\ L
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8. MOPSA0K OTBHICKAHHSA HEUCIPABHOCTEH B Ppa3IUYHBIX POOOTU3MPOBAHHBIX
CUCTEMAX;

9. MeTOIMKY IPOBEPKHU pabOTOCTIOCOOHOCTH OTAEIBHBIX Y3JIOB U JIeTaNCH;

10. oCHOBBI MOMYJISIPHBIX SA3BIKOB POTPAMMHUPOBAHUS;

11. mpaBuna TexHUKH O€30MACHOCTUM MpU paboTe B KAOMHETE OCHAILEHHBIM
ANEKTPOOOOPYIOBAHUEM;

12. OCHOBHBIE 3aKOHBI D3JIEKTPUYECKHUX IIeNeil, MpaBuia O€30MacHOCTH MpHU
paboTe C DJEKTPUYECKUMHU UEMSMH, OCHOBHBIE paJUO3JIEKTPOHHBIC
KOMITOHEHTHI;

13. onpenenenus POOOTOTEXHUYECKOTO yCTpOICTBa, Hauboee
pacnpoCTpaHEHHbIE CUTYALlUU, B KOTOPBIX IPUMEHSIOTCS POOOTHI;

14. umeTh npeacTaBIeHUs O MEPCIEKTUBAX Pa3BUTUS pOOOTOTEXHUKH, OCHOBHBIE
KOMITOHEHTHI IPOTPAMMHBIX CpE;

15. ocCHOBHBIE NPUHUMUIIBI KOMIIBIOTEPHOTO  YINPABIEHUS, HA3HAYECHHE U
IPUHLHUIIBI PA0OTHI LIBETOBOTO, YIBTPa3BYKOBOIO JIaTUMKA, JAaTYMKA KacaHUs,
pPa3IUYHBIX UCIIOJHUTEIBHBIX YCTPONCTB;

16. paznuuHble COCOOBI IMEpeayd MEXaHWYECKOIO BO3JEHCTBHS, pa3IndHbIC
BU/IbI IACCH, BU/Ibl U Ha3HAYEHHE MEXaHUYECKHUX 3aXBATOB;

yMeThb
1. cobuparh npocTeiliire MOJeNH ¢ ucnoib3oBanueM EV3;

2. CaMOCTOSITENBHO TMPOEKTUPOBaTH M coOUpaTh U3 TOTOBBIX JieTajei
MaHUITYJISITOPBI U POOOTOB PAa3IMYHOTO HA3HAUCHUS,

3. ucnonp3oBaTh  JUId  NpPOrpaMMHpOBaHusl  MuKpokommbioTep  EV3
(mporpammupoBaTh Ha aucmiiee EV3)

4. BmajeTb OCHOBHBIMM  HaBblKaMM paOOTBl B  BHU3YaJbHOW  cpefe
IPOrpaMMUpPOBAHUSA, IPOrpaMMHUPOBATh COOpaHHbIE KOHCTPYKIHUH TOA
3aJ1a4yy HA4aJIbHOT'O YPOBHSI CII0KHOCTH;

. pa3palaThiBaThb W 3alHCBIBaTh B BHU3yaJbHOM Cpele NpOorpaMMHpPOBaHUS
TUIIOBBIE YIIPaBJIEHUS pOOOTOM

6. TOJIb30BaTHCSA KOMIBIOTEPOM, MPOTPAMMHBIMU MPOIYKTaMHU, HEOOXOIUMBIMH

JUIsl O0y4€HHUs MPOrpaMMe;

noadupaTh HEOOXOJUMMBIE JaTYUKU W HMCHOJHUTEIbHBIE YCTPOMCTBA,

coOupaTh MpOCTEHIlINe YCTPOMCTBA C OAHUM WM HECKOJbKHUMH JaTYUKaMHU,

coOupaTh U OTIAXKUBATh KOHCTPYKIMU 0a30BbIX pOOOTOB

NpaBUIbHO BBIOMpATh BHUJA TNEpeayd MEXaHWYECKOro BO3ACHCTBUS ISt

pPa3IMYHBIX TEXHUYECKHUX CHUTyaluil, coOupaTh JAEHCTBYIOIIME MOJEIU

poOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BecTH MHIMBUyaJIbHbIE U IPYHIOBBIE HCCIEA0BATENbCKUE PAOOTHI.

(9,

=

0

OBIIUE YYEBHBIE YMEHUSA, HABBIKU 1 CITIOCOBbI
AEATEJIBHOCTHU. IO3BHABATEJIBHASA JEATEJIBHOCTD
HUcnonb3oBanue 1y MO3HAHUA OKPYXKAIOLIETO MHUPA Pa3IUYHBIX METOJO0B
(mabmrofileHe, W3MEpPEHHE, OMBIT, OSKCHEPUMEHT, MOJCIUPOBAHUE H  JIp.).
Onpenenenue CTPYKTYpbl OOBEKTa MO3HAHUS, TMOUCK M BBIJEICHUE 3HAYUMBIX
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(GyHKIMOHATBHBIX CBSI3€W M OTHOIICHUN MEX]Ty YacTSIMH IEJI0OT0. Y MEHHE pa3/IelisiTh
MPOLIECChl Ha 3Talbl, 3BEHbS; BBIJICICHUE XapPAKTEPHBIX MPUUYUHHO-CIIEICTBEHHBIX
CBSI3EH.

Omnpenenenne aJeKBAaTHBIX CIIOCOOOB pelIeHHUs y4eOHOW 3amayll Ha OCHOBE
3aIaHHBIX aNTOpPUTMOB. KOMOMHUpOBaHNE M3BECTHBIX AJITOPUTMOB JICSITEIHHOCTH B
CUTYALMIX, HE IPEANOIaralonX CTaHAApTHOE TPUMEHEHUE OJTHOTO U3 HUX.

CpaBHEHHE, COIOCTaBJIEHUE, KilacCU(PUKALMsA, paHKUPOBAaHUE OOBEKTOB IO
OIHOMY WJIH HECKOJIbKUM TMPEAJIOKEHHBIM OCHOBAHUSM, KpPUTEpPHUSM. YMEHHE
pasznuyaTh (akT, MHEHUE, J0Ka3aTeIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnepoBanne  HECHOXHBIX  MPAKTHUYECKUX ~ CUTyalUd,  BBIIBUKEHUE
NPEANOIOKEHNUNW, TOHMMaHWEe HEOOXOJMMOCTH HX TPOBEPKH Ha MPaKTHUKE.
Hcnonb3oBaHre NpakTHUECKUX U JIA0OPATOPHBIX PabOT, HECIOKHBIX IKCIIEPUMEHTOB
JUISl TOKA3aTeJIbCTBA BBIJIBUTAEMBIX MPEANOI0KEHUN; OMUCAHUE PE3YJIbTATOB ATHUX
pabor.

TBopueckoe pemieHne y4eOHBIX UM NPAKTHUYECKUX  3aJady: YMEHHE
MOTHBHUPOBAHHO OTKa3bIBaThCA OT o0Opasiia, HMCKaTh OpPUTMHAJLHBIC PEIICHUS;
CaMOCTOSITENIbHOE  BBINIOJHEHHE pPa3IMYHBIX TBOPYECKHX paboT; yyacTHe B
MIPOEKTHOM JEATEIBHOCTH.

NHOOPMAIINOHHO-KOMMYHUKATUBHASA JEATEJIBHOCTbD

AJlIeKBaTHOE BOCIPHUATHE YCTHOM peud U CHOCOOHOCTh Iepe/laBaTh
COJICp’)KaHME TPOCIYIIAHHOIO TEKCTa B CXATOM WM pPa3BEpHYTOM BHUJE B
COOTBETCTBHH C IIEJIbI0 YUYEOHOTO 3aJIaHMUS.

Oco3HaHHOe Oe€ryioe YTEeHHE TEKCTOB pa3IMYHbIX CTWIEH W JKaHPOB,
npoBeieHne UHGOPMAIMOHHO-CMBICIIOBOTO — aHanmu3a Tekcta. Mcmonb3oBaHue
Pa3UYHBIX BUJOB YT€HUSI (03HAKOMHUTENIBHOE, TPOCMOTPOBOE, TOUCKOBOE U JIP. ).

Brnanenue MOHOJOrMYECKOW M JUAIOTHYECKOM PEuYbl0. YMEHHE BCTYNaTh B
pedeBoe OOIIEHUE, y9acTBOBAaTh B Juajore (MOHUMAaTh TOYKY 3PEHUSI COOCCETHHKA,
NpU3HaBaTh MpPaBO Ha HMHOe MHeHue). Co3JaHue MHCHhMEHHBIX BBICKa3bIBAHUM,
aJICKBATHO TMEPEAAIONTUX MPOCIYIIaHHYIO U MPOYUTAHHYIO HH(OPMAITHIO ¢ 3aJaHHOM
CTENEHBIO CBEPHYTOCTH (KpaTKO, BBIOOPOYHO, 1MOIHO). CocTaBlieHHE MJIaHa, TE3UCOB,
KoHcniekTa. [IpuBeneHue npumMepoB, MNOAOOP AapryMEHTOB, (OPMYJIUPOBAHUE
BBIBOJIOB. OTpakeHWe€ B YCTHOW WM MUCbMEHHOW (opMe pe3yJbTaToB CBOECH
NEeSATEIbHOCTH.

YMmenue nepedpazupoBaTh MbICIH (OOBACHATH «MHBIMU CJIOBaMu»). BbriOop u
WCIIOJIb30BAaHUE BBIPA3UTEIBHBIX CPEJICTB S3bIKA M 3HAKOBBIX CHUCTEM (TEKCT,
Ta0JIMIIA, CXeMa, Ay JUOBU3YAIbHBIN Psii U Ap.) B COOTBETCTBUM C KOMMYHUKATUBHOM
3aja4en, cepoit u cuTyaruel ooImeHus.

Hcnionb3oBanue JUisi pelieHrs MO3HABATEIbHBIX U KOMMYHUKATHBHBIX 3a/1a4
Pa3UYHBIX HMCTOYHHUKOB MH(POpPMAlUM, BKIIOYAs OSHIMKIONEINU, CJIOBApH,
NHuTtepHeT-pecypcesl u apyrue 0a3pl JaHHBIX.

PE®JIEKCUBHAS JEATEJBHOCTbD
CamocTosiTenbHass OpraHu3anus y4eOHOW JeSITeNbHOCTH (MOCTAaHOBKA IIEJIH,
IUTAHUPOBAHUE, OIPEACIICHNE ONTUMAJIBbHOTO COOTHOUIEHUS L€ U CPEACTB U Jp.).
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Bnanenue HaBblkaMM KOHTPOJSL M OUEHKM CBOEU JIEATEIBHOCTH, YMEHHEM
MPEABUJIETh BO3MOKHBIE IOCJIEACTBUS CBOMX JeucTBUi. lIoMCk M ycTpaHeHue
IPUYUH BO3HUKIIHMX TpyAaHocTed. OIlleHHMBaHHE CBOUX YUYEOHBIX JIOCTHIKCHHH,
MOBCJICHHUS, YEePT CBOCH JIMYHOCTH, CBOECTO (PU3MUECKOTO W SMOIMOHAIBHOTO
coctosiaust. Oco3HaHHOE ompeaesieHne chepbl CBOMX MHTEPECOB M BO3MOXKHOCTEH.
CoOnroieHrie HOPM TOBEACHUSI B OKPYKAIOIIEeW cpeie, MpaBWil 3J0pOBOro odpasa
JKU3HHU.

Bnamenue ymMeHUsAMH  COBMECTHOM  JIEATENBHOCTH:  COIVIACOBAHHUE U
KOOPAWHAIMSA ACSATEILHOCTU C IPYTUMH €€ YYaCTHUKaMH; OOBEKTUBHOE OLICHUBAHHE
CBOEr0 BKJaJga B pelIeHHWE OOIUX 3a]ay KOJUIEKTHBA; Y4YeT OCOOCHHOCTEH
Pa3JIMYHOTO POJIEBOTO MOBEACHUS (JTUAEp, MOAIYMHEHHBIN U Ip.).

OlieHMBaHUE CBOEU ACATEIBHOCTH C TOYKU 3PEHMS HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETUYECKUX IIEHHOCTEH. Mcnoib30BaHWE CBOMX IPaB M BBHITIOJHEHUE CBOMX
00s13aHHOCTEH KaK rpak/laHWHa, YJieHa 0011ecTBa U y4eOHOTro KOJUIEKTUBA.
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