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INOACHUTEJIBHASA 3ATINCKA

Ucnonp3oBanne koHcTpykTopa LEGO EV3 mo3BossieT co3aarh YHUKATBHYIO
0o0pa3oBaTeNbHYI0  Cpeay, KOTOpas  CIOCOOCTBYETPa3BUTHIO  WH)XCHEPHOTO,
KOHCTPYKTOpPCKOro MblnuieHus. B mpomecce pabdotet ¢ LEGO EV3 yuenuku
NpPUOOPETAIOT OMBIT PEHICHUS KaK THUIIOBBIX, TaK W HEMIA0JIOHHBIX 3aJad I10
KOHCTPYHPOBAHHUIO, MPOTPaMMHUPOBaHUI0, cOOpy naHHBIX. Kpome Toro, pabora B
KOMaHJI¢  CHOCOOCTBYeT  (OpPMHUPOBAHUIO  yMEHHUS  B3aUMOJCUCTBOBATH  C
COy4YeHUKaMH,  (GOpMyIHpoBaTh, AaHAIU3UPOBATh, KPUTHYCCKH  OIICHHUBATH,

OTCTanBaTb CBOU MACH.

LEGO EV3 o0ecrnieunBaer mpocToTy mpu cOOpKE HAYaIbHBIX MOJIEJEH, UTO
MO3BOJISIET YUCHUKAM TIOJIYYUTh PE3yJIbTAT B Tpeeiax OJHOTO WA Mapbl ypokoB. U
IIPY 5TOM BO3MOKHOCTH B M3MEHEHWHW MOJICJICH M MPOrpaMM — OYEHb IIMPOKUE, H
TaKOW MOJIXOJI MO3BOJIAET YUYAIIUMCSl YCIOXKHATh MOJIENIb M MPOTrpamMmy, MpPOSIBIATH
CaMOCTOATENLHOCTh B M3yuyeHUU TeMbl. [Iporpammuoe ob6ecneuenne LEGO
MINDSTORMS Education EV3 o6magaer odeHb IIMPOKUMH BO3MOKHOCTSIMH, B
YaCTHOCTH, TIO3BOJISICT BECTH PabOUYy0 TETpaab M MPEACTABISTH CBOW IPOCKTHI

npsiMo B cpeie mporpammHoro oodecneyenuss LEGO EV3.

Iean Kypca:
N3yuenne kypca «PoOOTOTEXHHMKa» Ha YpPOBHE OCHOBHOIO  OOILEro

00pa3oBaHMs HAMpaABJICHO Ha JOCTIDKEHHE CICAYIONICH IIeNU: pa3BUTHE HHTEpeca

INKOJIBHUKOB K TCXHUKE U TCXHUYCCKOMY TBOPYCCTBY.

3anayu:

1. Tlo3HakOMHUTH c IIPAKTUYECKUM OCBOCHHUEM TEXHOJIOT U
IPOCKTUPOBAHMS, MOJCIUPOBAHUS W HW3TOTOBIEHUS MPOCTEUIINX
TEXHUYECKUX MOJEIEH.

2. Pa3BuBaTh TBOPUYECKUE CIOCOOHOCTH U JIOTUYECKOE MBIIIIJICHUE.

3. BbIsiBUT M pa3BUTh MNPUPOJHBIE 33aJaTKU M CIIOCOOHOCTH JIETEW,

IMOMOTaromue 10CTUYb YCIIEXa B TCXHUYCCKOM TBOPUCCTBEC.



Y4eOHble MaTepHAJIbI:

1. Kommocor . I'. IlepBeni mar B pobOororexHuky. [Ipaktukym mis 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGoparopwus 3Hanwmii, 2012 — 292
C.

. Habop xonctpykropoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe obecneyenne LEGO

. Matepuansl caiita_http://www.prorobot.ru/lego.php
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. Cpenactra peanuzanuu UKT matepuanoB Ha ypoke (KOMIBIOTEP, TPOCKTOD,

9KpaH)

O01mas xapakTepucTuKa Kypca

Onnolt w3 BaxHbIX MpoOieM B Poccum sBIsAOTCA €€ HEIoCTaTOYHAs
00€CEYeHHOCTh HMHXEHEPHBIMU KaJpaMHd M HU3KUW CTATyC HWHXKEHEPHOIO
oOpazoBanus. Ceituac HEOOXOJUMO BECTH MOMYJSpU3ANNI0 Tpodeccur HHKEeHepa.
WHTeHcHBHOE HCIONb30BaHWE POOOTOB B OBITY, Ha MPOU3BOJICTBE M TMOje 005
TpeOyeT, 4ToObl TOJIb30BATENIM OO0Jaadl COBPEMEHHBIMU 3HAHUSIMHU B 00JacTH
yopaBieHus poOOTaMU, YTO MO3BOJIMT Pa3BUBAaTh HOBBIE, YMHBIE, O€30IMAacHbIC U
OoJiee TMPOJABUHYThIE aBTOMAaTU3WPOBAaHHbIE cHCTeMbl. HeoO0xonumo mNpuUBUBATH

WHTEpEC yJaluxcs K 001acTi poOOTOTEXHUKH M aBTOMATH3UPOBAHHBIX CUCTEM.

Takxe JaHHBIM KypC JacT BO3MOXKHOCTh IIKOJIBHUKAM 3aKpENUTh U
MPUMEHUTh HAa TMPAKTUKE I[IOJYYEHHBIC 3HAHUS MO TaKUM JUCIUIUIMHAM, KaK
MaremaTuka, pusuka, mHDopMaTtuka, TexHosorus.Ha 3aHATHAX MO TEXHUYECKOMY
TBOPYECTBY y4alllMeCs COIMPHUKACAIOTCI CO CMEKHBIMU  00pa3oBaTeIbHBIMU
oOnacTsiMu. 3a CUET MUCIOJIB30BAHMSI 3araca TEXHUYCCKUX MOHITHN U CHEeIUaIbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHKATUBHBbIC (YHKIMH SI3bIKA, YTIyOJSIOTCS

BO3MOKHOCTH JIMHI'BUCTUYCCKOI'O Pa3BUTHUA 06yqa}omerocsl.

[Ipy  oO3HAKOMJIEHMM C TpaBWJIaMU  BBINOJHEHUS  TEXHUYECKUX U
HKOHOMHUYECKUX PACUETOB IMpPU MPOCKTUPOBAHUHM YCTPOHCTB U MPAKTHUECKOM
WCITOJIb30BAHUU TE€X WIM MHBIX TEXHUYECKUX DPEIICHHH IIKOJBbHHUKH 3HAKOMSTCS C
OCOOCHHOCTSIMM TPAKTUYECKOTO TMpUMEHEHUs MareMatuku. (OcBauBas MpPHUEMBbI
MPOCKTUPOBAHUS W KOHCTPYUPOBaHHS, pebdsiTa MPUOOPETAIOT OMBIT CO3/IaHUs

PCAIbHBIX 1 BUPTYAJIbHBIX JEMOHCTPAIIMOHHBIX MOI[@J'ICI\/’I.


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

[TonBenenue UTOroB pabOTHI MPOXOAUT B (POpME OOIIECTBEHHON MPE3eHTALUU

(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(PEPEHIIUS UT.1I.).

Jist peanu3anuy mporpaMMbl UCTIONIB3YIOTCS 00pa3oBaTelbHbIe KOHCTPYKTOPBI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npeacTaBiIsieT co0oil HabOp KOHCTPYKTHUBHBIX JI€Talel, IMO3BOJISIONINX COOpaTh
MHOTOYHCIICHHbIE BapHaHThl MEXaHU3MOB, HA0Op MJATYMKOB, JABHUraTeNd U
MHUKpOKOMIIbIoTep EV3, KOTOphIii ympaBiseT Bcell MOCTPOCHHOW KOHCTPYKITHEH.

Ckouctpykropom LEGO MINDSTORMS Education EV3uager HeoOXoaumoe

MpOrpaMMHOE 00ECTICUCHHUE.

Pacnpenesienue yacoB HAa y4yeOHBIii roj:
KonuyectBo yacoB no yueOHoMy miany - 103

KonmuectBo yacoB B HeAerO - 3

Ils1anupyemsblii pe3yJbTar:

CTuMyIMpoBaTh MOTHMBAIMIO YYaIIMXCSd K TMOJYYEHUIO 3HAHUW, MOMOTATh
dbopMHUpPOBATH TBOPUECKYIO JIMYHOCTD.

CrocoOCTBOBaTh pPa3BUTHIO HWHTEpPECa K TEXHHUKE, KOHCTPYHPOBAHHIO,
MIPOTPAMMHUPOBAHHIO, BBICOKUM TEXHOJIOTHSIM, dbopMHpOBaTH HaBBIKA
KOJUIEKTUBHOTO TPY/a.

CdopmupoBaTh HaBBIKM KOHCTPYUPOBAHUS U TPOTPAMMUPOBAHHMS pOOOTOB.

CdopmupoBaTh MOTHBAllMIO K OCO3HAHHOMY BBIOOPY  HHXKEHEPHOM

HaIpaBJIEHHOCTU 00YYEHUs B JaIbHEHIIIEM.
OCHOBHOE COIEP KXAHHUE

1. BBegenue B poOOTOTEXHUKY

Po6otel. Buasl poboToB. 3HaueHne poOOTOB B *KU3HHM uenoBeka. OCHOBHBIE
HaIpaBJIeHUs TpUMEHEHUsT po00TOB. MIckyccTBeHHBIN nHTEIUEKT. [IpaBuna paboTs ¢
koHcTpykTOopom LEGO

VYnpasnenue podoramu. Metoapl o01ieHus ¢ poootoM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble A3bIKH porpaMMupoBaHusi. Ix ocHOBHOE
Ha3HaueHWe W  Bo3MoOxHocTH. Komannael  ympaBieHuss  poboramu.Cpena

IPOTPAMMUPOBAHUS MOJTYJIS, OCHOBHBIE OJIOKH.

2. 3nakomcTBO ¢ poooramu LEGO MINDSTORMS EV3 EDU.
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[IpaBuna TexHUKH 0E30MACHOCTH MpU padoTe ¢ PoOOTAMHU-KOHCTPYKTOPAMHU.
[IpaBuna obpaiienus ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE JIETAIU KOHCTPYKTOpA.
WX Ha3BaHHE U HA3HAYCHHUE.

Mopayne EV3. OO630p, 3kpaH, KHONKHU YNPABICHUS MOMIYJEM, WHIUKATOP
COCTOSIHUS, TIOPTHI. Y CTAaHOBKA OaTapeil, CnocoObl 2KOHOMHH dHEpruu. BiioueHune
Monyisia EV3. 3anuce mporpaMmsl U 3anmyck €€ Ha BblnoiaHeHue. Cepsomotopsl EV3,
CpaBHEHHE MOTOpPOB. MOIIHOCTP U TOYHOCTH MOTOpa. MexaHWKa MEXaHW3MOB U
MalvH. BUapl coeIMHEHUI U IIepeIay U UX CBOMCTBA.

Co6opka pobotoB. COopka Moaenu podoTa M0 MHCTPYKITHH.
[IporpammupoBaHue IBHKEHUS BIIEPE] 110 IPAMOM TpaeKTopuu. Pacder uncia

060pOTOB KoOJICCa IJIA IIPOXOKACHUA 3aJaHHOI'O paCCTOAHUA.

3. Jatyuxku LEGOMINDSTORMSEV3 EDU u ux napamerpsl.

Jatunku. [latumk kacaHus. YcTpoucTBO patuyuka. IIpaktukym. Permenwme
3a/1a4 Ha IBU>)KEHUE C UCITOJIb30BAHUEM JJaTYMKA KaCAHUS.

JlaTuuk 1BeTa, pekuMbl paOOThl naTdyuka. PemeHue 3amad Ha JIBHXKEHHUE C
UCIIOJIb30BaHUEM JIaTYMKa 1BETA.

VYapTpa3BykoBOM HartduK. PemeHue 3amad Ha ABUKEHHUE C HCIOJIB30BAHHEM
JaTYMKa PACCTOSIHUS.

I'mpockonmueckuil natyuk. MHPpakpacHbId JaTYMK, PEXUM TPUOIUKEHUS,
PEXUM Masika.

ITonxiroueHne JaTYINKOB U MOTOPOB.

WNurepdeiic momyns EV3. Ilpunoxenuss monayns. IlpencraBinenue mnopra.
VYmpasiieHre MOTOPOM.

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

4. OCHOBBI IPOrPAMMMPOBAHUS U KOMIIBIOTEPHOM JIOTUKH

Cpena mnporpammupoBanuss wmoxayisa. Co3maHue mnporpammbl. Y IalieHHE
650Kx0B. Brinmonnenue nporpammel. CoxpaHeHHE U OTKPBITHE POTPAMMBI.

Cuetuuk kacanuil. BeTBneHue mo natuymkaM. MeTOIbl NMPUHSATUS PEIICHUI
po6otoM. Mozenu noBeieHus IpU Pa3HOOOPA3HBIX CUTYALIHSX.

[Iporpammuoe obOecneuenne EV3. Cpena LABVIEW. OcHoBHOE OKHO.
CBoiicTBa M CTpyKTypa MpoekTa. PemeHune 3agady Ha [BH)KEHUE BIIOJb CTOPOH

KBaJpara. Hcnonb3oBaHue IUKJIOB IIPU PCIICHUU 3aaa4 Ha ABUIKCHUC.



[IporpamMmMHbIe OJI0KH ¥ TANIUTPBI IporpaMMupoBanusi. CTpaHuIa anmapaTHbIX
cpencts. PenakTop koHTeHTa. IHCTpyMEHTHI. Y cTpaHeHne Henonaaok. llepesamyck
MOJYJIS.

Pemenne 3amau Ha [BwkeHME 10 KpuBoM. HesaBucumoe ynpasieHue
MoTtopamu. 11oBopoT Ha 3aganHOE uncio rpaxycos. Pacuer yria nosopora.

Hcnonbp3oBaHne HWKHETO JaTydMKa OCBEIICHHOCTH. PenieHue 3amad  Ha
JBWKEHUE C OCTAaHOBKOW Ha 4YepHOW JMHMUM.PerieHuwe 3amad Ha JBH)KEHHE BJOJIb
auHuK. KanubpoBka gaTumka OCBEIIEHHOCTH.

[IporpammupoBanue mMoayneu. Pemenne 3a1a4 Ha IPOXOXKACHUE T10 MO0 U3

ki1eTok.CopeBHOBaHUE POOOTOB Ha TECTOBOM IIOJIE.

5. IIpakTHKYM 10 cOOpKe POOOTU3UPOBAHHBIX CHCTEM

N3mepenune oceemeHHoctr. OmnpeneneHre UBETOB. Pacnmo3HaBaHuEe IBETOB.
Hcnonb3oBanue KOHCTpyKTOpa Lego B kauecTBe LU(POBOIL 1abopaTOpUu.

N3mepenne pacctosiHui 10 00beKTOB. CKaHUPOBAHUE MECTHOCTH.

Cuma. Ilmeuo cunbl. IlogbeMublli kpaH. CdeTynk 000poTOB. CKOPOCTH
BpallleHus1 cepBOMOTOpa. MOIIHOCTB. YTpaBieHue poOOTOM € MOMOIIBIO BHEUIHUX
BO3JICHCTBHU.

Peakuust poOoTa Ha 3BYK, 1IBET, Kacanue. Taimep.

JIBWJKEHME MO 3aMKHYTOM TpaeKTopuu. PelmreHue 3agad Ha KpPUBOJIMHEHHOE
JBH>KCHUE.

KoncTtpyupoBanue mojneneit poOOTOB JiIsl peuieHus 3a7a4d ¢ UCIOJIb30BaHUEM
HECKOJIbKMX pPa3HbIX BHUJIOB AATUYMKOB. PellleHue 3aiady Ha BBIXOJA W3 JIAOMPHUHTA.
OrpaHn4eHHOE NBUKEHHUE.

[IpoBepounas padota Ne2 o reme «Bunbl iBuKeHUN poOOTOB»

6. TBopueckHe NMPOeKTHbIE PA0OTHI U COPEBHOBAHUS

[IpaBuna copeBHOBaHui. PabGoTta Ham mpoekTamu «J/[BrkeHue mo 3agaHHOM
TpaekTopuny, «Kereappunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM TIOJIE.

KonctpynpoBanue cobctBeHHONM Mozaenu pobota. [IporpammupoBanue wu
UCIIBITaHNE COOCTBEHHOW Mozenu podota. [lonBenenre UTOroB padOThl yUarIuxcsl.
[ToaroroBka MOKIAAOB, NPE3EHTALMM, CTEHIOBBIX MAaTEPUAIOB [UJII HTOTOBOU

KOH(epeHIIMU. 3aBeplIeHUE CO3AaHusI Mojieell pOOOTOB ISl UTOTOBOM BBICTABKH.



Obmass mpoAOMKUTENBHOCTh Kypca cocTaBmser 103 waca, KOTOpsbie

pacrpeiesieHbl ClIeTyIOIMM 00pa3oM:

Y4eOHO-TeMaTHYeCcKoe MJIAHMPOBAHHE

Ne HauMeHoBaHMe pa3/ie/ioB U TEM Bcero Buabl KOHTPOJIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3unakomcTtBO ¢ podotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Harunku LEGO u nx mapameTpsl. 16 [IpoBepounas padora
4 |OcHOBBI MPOTPAMMUPOBAHUS U 45 [IpoBepounas padota
KOMITbIOTEPHOU JIOTUKH
5 |IIpakTukym no cOopke 16 [IpakTruueckas paborta
pOOOTU3UPOBAHHBIX CUCTEM
6 |TBopueckue mpoeKTHBIE PabOTHI U 20 CopeBHOBaHUs
COpPEBHOBAHUSI Mojieneld poOOTOB.
[Ipe3enranus
IPYIIOBBIX TPOCKTOB
BCEI'O 103

DopMbI KOHTPOJIS

1. TIpoBepouHnbie pabOThI
2. TlpakTruyeckue 3aHATUS

3. TBopueckue MPOeKTHI

[Ipn opraHmzanum NPAKTUYECKUX 3aHATHM M TBOPYECKHX IPOEKTOB
bopMupyrOTCA Majble FPyHIbl, cocTosME U3 2-3 ydamuxcs. [ kaxaon rpynmbl

BBIACIIACTCA OTACIIBHOC pa6oqee MCCTO, COCTOAIICC U3 KOMIIBIOTCPA U KOHCTPYKTOpPA.

[Ipeobmanaronielt  Gopmoii  TEKyIIEro KOHTPOJI BBICTYMaeT MpOBEpKa

paboTocnocoOHOCTH poOoTa:

® BBISICHCHUE TEXHUYECKOM 3aJa4H,

® OIpEIEIICHUE NTyTEH PELICHUS TEXHUYECKOMN 3a1a4u

KonTtpomas ocymecTBisiercss B popMe TBOPUESCKUX MPOEKTOB, CAMOCTOSTEILHOMN

pa3paboTku padorT.

MeTtoabl 00y4yeHuUs

e Ilo3HaBaTeabHBIN (BOCHpI/I}ITI/IC, OCMBICJICHUC U 3aIIOMHHAHHEC
ydJamuMHucCsa HOBOTO MaT€pualia C IIprUBJICHCHUCM Ha6J'IIOI[eHI/I$I I'OTOBBIX
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IIPUMEPOB, MOJAEIUPOBAHUS, U3YUYECHHS WILTFOCTPALMIA, BOCIIPUATHS,

aHaju3a M 0000IIeHUS MaTepUaJIOB);

MCTOI[ IIPOCKTOB (HpI/I YCBOCHHUHN U TBOPYCCKOM IIPUMCHCHHUHN HABBIKOB

¥ YMEHHH B TIpoliecce pa3paboTKu COOCTBEHHBIX MOICIICH )

KOHTposbHBII MeTO (MpH BBISBIIEHUN Ka4€CTBA YCBOSHUS 3HAHMUIA,
HABBIKOB U YMEHUI U UX KOPPEKLMS B IIPOLIECCE BBITOIHEHUS

MPaKTUYECKUX 3aJaHuM)

['pynmnoBas paboTa (MCHIOIB3YETCS PU COBMECTHOM cOOpKe Moienei, a

TaKXKe MPHU pa3padOTKe MPOEKTOB)

@®opMbI OPraHM3alMU Y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTalIUS;
MIPaKTHKYM;

YPOK-TIPOEKT;

YPOK IIPOBEPKU U KOPPEKIIUU 3HAHUN U YMEHHUI.
BBICTABKA,

COPCBHOBAHWC;

Pa3paboTka kaxmoro mpoekTa peanusyeTcss B (GOpMe  BBINOJTHEHUS

KOHCTPYUPOBAaHUS M MNPOTPAMMHUPOBAHUS MOJeTu poboTa JJs  pelieHus

MPEITIOKEHHON 3a/1a4n

B pe3ysabTraTe u3yuyeHus Kypca y4yaunuecs J10JIKHbI:

3HATH/MMOHUMATH

1.
2.

N o 0 &

POJIb U MECTO POOOTOTEXHHUKH B KU3HH COBPEMEHHOTO OOIIECTBA;
OCHOBHBIC CBEJICHHWE M3 UCTOPUHU PAa3BUTHUS pOOOTOTEXHHMKH B Poccuu u
MUpE;

OCHOBHBIX MOHATUS POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKHUE TCPMUHBI,
CBS3aHHBIE C TIPOILIECCAMH KOHCTPYMPOBAaHUS W TIPOrPAMMHUPOBAHUS
po0OOTOB;

IpaBwia ¥ MEpPbl 0€30MaCHOCTH MPHU padOTe C AEKTPOMHCTPYMEHTAMU;
o01iee yCTpOMCTBO M MMPUHITUIIBI ISUCTBHS POOOTOB;

OCHOBHBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

OOITyI0 METOJIUKY pacdyeTa OCHOBHBIX KHHEMATHYECKUX CXEM;



8. MOpsAA0K OTHICKaHMs HEHMCIPABHOCTEW B PA3IMYHBIX POOOTU3UPOBAHHBIX
CUCTEMAX;

9. MeTonuKy MPOBEPKU PabOTOCIIOCOOHOCTH OTACIBHBIX Y3JIOB U JCTaJCH;

10.0CHOBBI OMYJISIPHBIX S3BIKOB MTPOTPAMMHUPOBAHNUS;

11.mpaBuna TeXHUKU OE€30MACHOCTH MpU paboTe B KAOMHETE OCHAIEHHBIM
AIEKTPOOOOPYI0BAHUEM;

12.0cHOBHBIEC 3aKOHBI JIEKTPUUECKHUX IENeH, npaBuiia 6€30MacHOCTH MPH
paboTe C DJIEKTPUYECKUMH LEMSIMH, OCHOBHBIE PaUO3JIEKTPOHHBIC
KOMITOHEHTHI;

13.ompenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauoOoJsee
pacnpoCTpaHEHHbIE CUTYalluH, B KOTOPBIX TPUMEHSIOTCS pOOOTHI;

14 uMeTh TpEACTaBIICHUS O TMEPCIEKTUBAX Pa3BUTHS POOOTOTEXHHKH,
OCHOBHBIE€ KOMITOHEHTHI MPOTPAMMHBIX Cpe;

15.0CHOBHBIE MPUHLHUIIBI KOMIIBIOTEPHOTO YIPABIEHUS, Ha3HAYCHUE U
MPUHIUIB pabOThl IBETOBOTO, YJIbTPa3BYKOBOI'O JaT4yMKa, JaTUHKa
KacaHMUsl, Pa3JIMYHBIX UCTIOJIHUTEIBHBIX YCTPOUCTB;

16.paznmuubHple  cnocoObl  Tepeaayr  MEXaHHMYECKOro  BO3JICHCTBUS,
pa3IUYHbIC BUJIBI IIIACCH, BUJIBI M HA3HAYCHHE MEXaHUYECKHUX 3aXBaTOB;

YMETh
coOupaTh NpoCTEeHIINe MOJIeNU ¢ ucnoias3oBanueM EV3;
CaMOCTOSITENIbHO TPOEKTUPOBAaTh M COOMpaTh W3 TOTOBBIX JeTajeil
MaHUITYJISTOPBI U POOOTOB PA3IMYHOTO HA3HAYEHUS;

3. UCTMOJIb30BaTh JJIi TPOrpaMMHUPOBAaHUS  MHUKpoKommbioTep EV3
(nporpammupoBath Ha aucruiee EV3)

4. BMajeTh OCHOBHBIMU HaBbIKAMH palbOThl B BHU3yaJIbHOM cperne
MIPOTPaMMUPOBAHUS, TPOrPAMMHUPOBATH COOpPaHHBIE KOHCTPYKIIMH TIO
3aJ1auyy HAYaJIbHOTO YPOBHSI CIIOKHOCTH;

5. pa3pabaThiBaTh U 3aMKMCHIBATh B BU3YAIBHOU Cpejie MPOTPaMMHUPOBAHUS
TUIIOBbIE YIPABJICHUS pOOOTOM

6. mosb30BaTHC KOMITBIOTEPOM, IPOrPAMMHBIMH MIPOTYKTaMH,
HEOOXOAMMBIMHU JIJIs1 O0yUEHHUS POTPaAMME;

/. monOuparh HEOOXOIWMBIE JATYUKU W HUCIOJHHUTEIBHBIE YCTPOMCTBA,
co0uparh MpOCTEHIINE YCTPOMCTBA C OJAHUM WM HECKOJIbKUMU

JaTdruKaMu, CO6I/IpaTB " OTJIAKUBATb KOHCTPYKIIUH 0a30BbBIX pO6OTOB



8. IMpaBUJIbHO BBI6I/IpaTb BUJ Miepcaadn MCXaHHUYCCKOIO BOBHeﬁCTBHH I
Pa3INYHbIX TCXHHYCCKHUX CHTyaHHﬁ, CO6I/IpaTB ,HGI\/'ICTBYI-OHII/IEE MOZACIIN
pO6OTOB, d TAKKC NX OCHOBHBIC Y3JIbl U CUCTCMBI

9. BecTH MHAMBUIYAJTBHBIE U TPYIIIOBHIC UCCIIEIOBATEILCKIE PAOOTHI.
O0mue yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH

Ilo3naBaTeabHasi ACATCJIbHOCTD

Hcnonnp3oBaHue AJI1 TIO3HAHHWA OKPYKAaromero Mupa pasjiMdHbIX MCETOJ0B
(Ha6J'IIOI[€HHe, U3MCPCHHUC, OIIbIT, OJKCIICPUMCHT, MOICIINPOBAHUC U I[p)
OHpCIIeJIGHI/IG CTPYKTYPEI 00BeKTa IIO3HaHHs, IIOMCK MW BBIICJICHUC 3HAYMMBIX
(bYHKI_[I/IOHaJ'IBHLIX CBSI3€H U OTHOIICHUU MCIKAY YaCTAMMU LCIO0TO. YMeHue pasaciiaATh
NpoucCChbl HAa 3Tallbl, 3BCHbBA, BBIACJICHUC XAPAKTCPHLIX NPHUINHHO-CICACTBCHHBIX

CBS3EN.

Onpez[eneHHe aJICKBATHBIX CII0c000B peUICHUA y‘-I@6H0]?I 3aJa4u Ha OCHOBC
3a/JaHHBbIX aJITOPHUTMOB. KOM6I/IHI/IpOBaHI/I€ HN3BCCTHBIX AJITOPUTMOB ACATCIBHOCTH B

CUTyalu:AaX, HC IIPCAIIOJIaratomlnuXx CTaHAAPTHOC ITPUMCHCHHUEC OJJHOI'O U3 HUX.

CpaBHeHHE, COIMOCTaBIEHUE, KIIacCCU(PUKALUs, PaHKUPOBAHUE OOBEKTOB IO
OJTHOMY WJIM HECKOJbKUM NPEIJOKEHHBIM OCHOBAHUSIM, KpPUTEPHUSIM. YMEHUE

pas3nmuuath GpakT, MHCHUE, JOKA3aTeIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnenoBaHue  HECHOXHBIX — NPAKTHYECKUX ~ CUTyalUid,  BBIABUKCHUE
IPEINOJIOKEHNH, TOHMMaHWe HEOOXOJUMOCTH HX TPOBEPKM Ha IPaKTHKE.
Hcnonb3oBaHue NMPAKTUUECKUX U JIA0OPATOPHBIX pabOT, HECIOXKHBIX SKCIEPUMEHTOB
JUISL JOKA3aTeIbCTBA BBIIBUTAEMbIX MPEIIOJIOKEHUN; ONMUCAHUE PE3yJbTAaTOB ATUX

pabor.

TBopueckoe pemieHne y4eOHBIX UM IPAKTHUECKUX  3aJady: yMEHHUE
MOTHBHPOBAaHHO OTKa3bIBaThCS OT o0Opasla, HUCKaTh OPUTMHAJIBHBIC PEIICHUS;
CaMOCTOATENIbHOE  BBIMOJIHEHUE PpaA3JIMYHBIX TBOPUYECKUX paboOT; ywyacTue B

IIPOEKTHOM JAEATEIBHOCTH.

NudopmMannoHHO-KOMMYHUKATHBHAS 1eATEILHOCTD
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AJleKBaTHOE BOCIPHUSTHE YCTHOM pedyd U CHOCOOHOCTh TepenaBaTh
COJIEp’)KaHUE TPOCIYLIAaHHOTO TEKCTa B CXAaTOM WIH pPa3BEpHYTOM BHUIE B

COOTBCTCTBHUH C LICIIBIO y‘l€6HOFO 3aJaHus.

Oco3nanHoe Oerjioe 4YTEHHE TEKCTOB pa3MUYHBIX CTHIEH U >KaHPOB,
IpoBeleHNE HMH(POPMALMOHHO-CMBICIIOBOIO  aHalu3a TeKkcTa. lcmosb3oBaHue

Pa3INYHbIX BUJOB YTCHUA (OBHaKOMHTeJII)HOC, IMPOCMOTPOBOC, ITIOUCKOBOC U I[p)

BiianeHne MOHOJOTMYECKOM M IUAJIOTMYECKOM pedybl0. YMEHHE BCTyNaTh B
pedeBoe OOIIEHUE, Y4acTBOBAaTh B AMaJore (IOHUMaTh TOUKY 3pEHUsI cOOECEeTHUKA,
IpU3HaBaThb MpaBO Ha HMHOe MHEHHE). Co3laHue TUCbMEHHBIX BBICKA3bIBAHUM,
aJICKBATHO TMEPEAAONINX MPOCIYIIaHHYIO U MPOYUTAHHYIO HHPOPMALIUIO C 3a/IaHHON
CTEIEHbIO CBEPHYTOCTHU (KpaTKO, BEIOOPOUHO, MOJIHO). CocTaBieHueE IIaHa, TE3UCOB,
KoHcnekTa. llpuBeneHume mnpumepoB, MOoAOOp aprymMeHToB, (OpPMYJIMPOBAHHE
BbIBOJIOB. OTpakeHWE B YCTHOW WJIM HUCBMEHHOM (opMe pe3yslbTaToB CBOEH

JACATCIBHOCTH.

YMmenue nepedpazupoBath MbICIH (OOBACHATH «MHBIMU CIIOBaMu»). BbiOop u
WCIIOJIb30BAaHUE BBIPA3UTEIBHBIX CPEICTB S3bIKA M 3HAKOBBIX CHCTEM (TEKCT,
TabnuIla, cxema, ayJJMOBU3YAIbHBINA PSJT U JIP.) B COOTBETCTBUM C KOMMYHUKATUBHON

3a/1auen, chepoit u cuTyaruei oOImeHus.

Hcnonnp3oBaHue JJIs1 pCIICHUSA ITO3HABATCIIbHBIX M KOMMYHHKATHUBHBIX 3aaa4
pa3iIMdHbBIX  UCTOYHHUKOB I/IH(l)OpMaHI/II/I, BKJIIO4YasA  OHOUKIIOIICAHNH, CJIOBApH,

HuTepHeT-pecypcbl U apyrue 0as3bl JaHHBIX.

PeduiekcuBHas 1eATEJIbHOCTD

CamocTosiTennbHas OpraHu3aus y4eOHOU NeSTeNbHOCTH (TOCTaHOBKA IIEIH,
MJIAHUPOBAHUE, OTNPEICICHUE ONTUMAIBLHOIO COOTHOIIEHUS IEIU U CPEICTB U JIp.).
Brnagenne HaBbIKAMH KOHTPOJSL M OLEHKU CBOEW JIESTEIBHOCTH, YMEHHEM
MPEIBUAETh BO3MOXHBIE ITOCIEICTBUA CBOMX JeWCTBUM. llomck w ycTpaHeHue
NPUYUH BO3HUKIIMX TpyAHocTed. OlEeHMBaHWE CBOMX YYEOHBIX JIOCTHXKCHH,
MOBEJICHUS, 4YEepT CBOCH JIMYHOCTH, CBOETO (PU3MUECKOTO U SMOIMOHAIBHOTO
coctostHusl. Oco3HaHHOE ompezesieHue chepbl CBOUX HMHTEPECOB M BO3MOXKHOCTEH.
CoburoieHrie HOPM TIOBENICHUS B OKPY’KAIONICH cpelne, MpaBuil 3JI0pOBOr0 oOpasza

KHU3HH.
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Bnagenne yMmeHHUSIMH  COBMECTHOM  JEATENBHOCTH:  COTJIACOBAHHE U
KOOpAWHAIIUS JAEATEILHOCTU C IPYTUMH €€ YYaCTHUKaMH; OOBEKTUBHOE OIICHUBAHHE
CBOEr0 BKJaJa B peEIIeHHE OOIUX 3a]ad KOJUICKTHBA; Y4YeT OCOOCHHOCTEH

Pa3JIMYHOTO POJIEBOTO MOBEACHUS (JIUIep, TOAYUHEHHBIN U 1Ip.).

OueHnBaHKME CBOEH NE€ATEIBHOCTH C TOYKH 3PEHHUS] HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETUYECKUX LIEHHOCTEN. VICo/Ib30BaHre CBOMX IPAB U BBIIOJHEHUE CBOUX

00s13aHHOCTEH KakK rpaXaaHruHa, 9JICHA 06HICCTBa u yqe6Hor0 KOJIJICKTHBA.
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