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INOACHUTEJIBHAA3SAIINCKA

Hcnons3oBanne koHcTpykTopa LEGO EV3 mo3BonsieT co3naTe YHUKAIBHYIO
00pa3oBaTENbHYI0 Cpely, KOTOpas CHOCOOCTBYET Pa3BUTHUIO HHXXEHEPHOTO,
KOHCTpYKTOpcKkoro wbinuieHus. B mponecce pabotst ¢ LEGO EV3  yuenuku
OpUOOPETAIOT OMBIT PEUICHUSI KaK TUIIOBBIX, TaK W HEMIA0JIOHHBIX 3a7ad Io
KOHCTPYHUPOBAHUIO, MPOTpaMMUpOBaHuI0, cOopy AaHHBIX. Kpome Toro, pabora B
KOMaHJie¢  CIOCOOCTBYeT  (OpPMHUPOBAHMIO  yMEHHUS  B3aUMOJICWCTBOBATH  C
coydeHUKamH, (OpPMYIUpOBaTh, AHAIM3UPOBATh, KPUTUYECKA  OIICHUBATH,

OTCTauBaThb CBOU HCH.

LEGO EV3 o0ecrnieunBaer mpocToTy mpu cOOpKE HAYAIbHBIX MOJIETIEH, 4TO
MO3BOJISIET YUCHUKAM TOJyYUTh PE3YJIbTAT B MpeJiesiaX OJHOT0 WIH Napbl ypokoB. U
IIPY 3TOM BO3MO>KHOCTH B U3MEHEHUU MOJIEJIEH M MPOrpaMM — OY€Hb IIMPOKUE, U
TaKOM MOXOJl MO3BOJSET yUYallUMCS YCIOXHSATh MOJACNIb U MPOrpaMMy, MPOSBIISITh
CaMOCTOATENIbHOCTh B H3yuyeHHH TeMbl. [Iporpammuoe obGecneuenne LEGO
MINDSTORMS Education EV3 o6namaeT odeHb IIMPOKUMU BO3MOXKHOCTSMH, B
YaCTHOCTH, TO3BOJISIET BECTH pabOuyr0 TEeTpajab M MPEJCTABIATH CBOH IPOCKTHI

npsiMo B cpefie mporpammHoro oobecneuenns LEGO EV3.

Heasb kypca:
N3yuenne kypca «PoOOTOTEXHMKa» HAa YypOBHE OCHOBHOIO OOWIEro
00pa30BaHMs HAIPABICHO HA JOCTHKEHHUE CIEAYIOIIeH LIeNu: pa3BUTUE HHTEpeca

INKOJIbHUKOB K TCXHHUKC U TCXHHUYCCKOMY TBOPUCCTBY.

3apaumn:

1. Tlo3HakOMUTH c IIPAKTUYECKUM OCBOCHUEM TE€XHOJIOTUI
OPOECKTUPOBAHUS, MOJICIUPOBAHUS W M3TOTOBIIEHUSA MPOCTEUILNX
TEXHUYECKUX MOJEIEH.

2. Pa3BuBaTh TBOPUYECKUE CIIOCOOHOCTH U JIOTUYECKOE MBIIIJICHUE.

3. BbisiBUTH W pa3BUTh NPUPOAHBIE 3aJaTKU M CIIOCOOHOCTH JIETEW,

IMOMOTraromue 10CTUYb yCIi€xa B TCXHUYCCKOM TBOPUYCCTBC.



Y4yeOHbIe MaTEePUAJIbI:

1. KommocoB JI. I'. IlepBwni mar B pobororexHuky. I[Ipaktukym s 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. Jlaboparopus 3uanuii, 2012 — 292
C.

. Habop xorcrpykropoB LEGOMINDSTORMSEducation EV3

. [Iporpammuoe o6ecnieuenne LEGO

. Matepuass! caiira http://www.prorobot.ru/lego.php

g b~ PN

. Cpenctra peanuzanuu UKT matepuanoB Ha ypoke (KOMIBIOTED, MPOEKTOP,

JKpaH)

O01mas xapakTepucTuKa Kypca

Onnoit W3 BaxHBIX MNpoOieM B Poccuu SBIAIOTCS €¢ HEAOCTaTOYHAs
00€CIIeUeHHOCTh HMHXKCHEPHBIMH KaJpaMH W HHU3KUH CTaTyC HWHXCHEPHOTO
obOpazoBanus. Ceituac HEOOXOAMMO BECTH MOMYJApU3ALUI0 MPOPEecCUur MHKEHEpa.
HNHTeHCHBHOE HCIOJIb30BaHKE POOOTOB B OBITY, Ha IPOU3BOJACTBE U Mojie 00s
TpeOyer, 4TOOBI TOJIB30BATENIM OO0Jagadl COBPEMECHHBIMH 3HAHUSMH B 00JacTH
yOpaBieHUS PoOOTaMH, YTO ITO3BOJUT pa3BHBaTh HOBBLIC, YMHBIC, O€30MacHbIC U
OoJjiee TPOABUHYTHIC ABTOMATHU3MPOBAaHHBIE CHCTeMBl. HeoOXommmo TIpUBUBATH

HHTCPECC yHallIuXxcCs K o0acTn pO6OTOT€XHI/IKI/I N aBTOMATHU3UPOBAHHBIX CUCTCM.

Taxke JaHHBIM KypC 1acT BO3MOKHOCTD IIKOJIbBHUKAM 3aKpPEIUTh UITPUMEHUTD
Ha IIPaKTUKE IIOJYYEHHbIC 3HAHUA 110 TAKUM JUCLUIUIMHAM, KaK MaTEMaTHKa,
¢usnka, nHPopMaTruka, TexHoJorus. Ha 3aHATHSIX MO TEXHUYECKOMY TBOPUYECTBY
yyYaluecs CONMPHUKACAIOTCS CO CMEXHBIMH O0pa30BaTENbHBIMU O0JIACTAMH. 3a CUET
UCIIOIb30BaHUsl 3alaca TEXHUYECKUX IIOHATHM M  CIEHHAIBHBIX TEPMHHOB
pacIIMpsIIOTCS KOMMYHHKATUBHBIE (YHKIMM S3bIKA, YTIYOJISIOTCSI BO3MOXKHOCTH

JUHTBUCTUYECKOTO PA3BUTHS 00YUAIOIIETOCs.

IIpy  O3HaKOMJIECHMM C IIpaBWJIaMH  BBINOJHEHHUS  TEXHUYECKUX U
DKOHOMHMYECKHX pAacyeToOB MNpPH IPOCKTUPOBAHHM YCTPOWCTB W NPAKTHUYECKOM
WCIIOJB30BAaHNUN TE€X WJIM WMHBIX TEXHUYECKUX DPEIICHUM IIKOJBbHUKUA 3HAKOMSATCSA C
OCOOCHHOCTSIMH TMPAKTUYECKOTO TNpUMEHEHUs MaTteMmatuku. (OcBauBas TNPUEMBI
OPOECKTUPOBAHUS W KOHCTPYUPOBaHMs, pedsTa MNpUOOPETAIOT OMbIT CO3JaHUS

pE€alIbHbIX U BUPTYaJIbHBIX ACMOHCTPAIIMOHHBIX MOI[GJ'IGI\/’I.


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

[ToaBenenne UTOroB pabOThl IPOXOIUT B opMe OOLIECTBEHHOM MPE3eHTALNH

(BbICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(GEPEHIIUS UT.1I.).

Jlia peanusanuy nporpamMmbl UCIIOJIb3YIOTCA 00pa30BaTeIbHbIE KOHCTPYKTOPbI
¢upmel  Lego, xkonctpyktop LEGO MINDSTORMS Education EV3. On
OpeacTaBisieT co00il HAaOOp KOHCTPYKTUBHBIX J€Tajei, MO3BOJSIOLMX CcOOpaTh
MHOTOYHCJICHHBIC BapHaHThl MEXaHW3MOB, HA0Op [aTYMKOB, JBUTATEIH W
MuKpokoMiibioTep EV3, KoTopblil yrpaBisieT Bced MOCTPOCHHOW KOHCTpykuuen. C
koHCTpykTopoM LEGO MINDSTORMS Education EV3 wuger Heobxomumoe

IMporpaMMHOC obOecreueHue.

Pacnpenesienue yacoB HA y4yeOHBIi roj:
KonuyecTBo yacoB o yueOHOMY mi1any—35
KonuyecTtBo yueOHbBIX Henenb — 35
KonmnuectBo yacoB B Heaemo — 1
[T1aHOBBIX KOHTPOJBHBIX YPOKOB—5

HrororemarnueckoMiuiannpoBaHunHa3—4kinacce—35

Iliianupyemblii pe3yJibTaT:

CTUMynIMpOBaTh MOTHBAIMIO YYAIIMXCA K TIOJIYYEHUIO 3HAHWUW, IMTOMOTATh
(bopMHPOBATH TBOPUYECKYIO JINYHOCTD.

CrocoOcTBOBaTh pa3BUTHIO HWHTEpECa K TEXHHUKE, KOHCTPYHUPOBAHHIO,
IPOrpPaMMHUPOBAHMIO, BBICOKUM TEXHOJIOTHUSIM, dbopmupoBaTh HaBBIKH
KOJUIEKTUBHOTO TPY/a.

CdopmMupoBaTh HaBBIKA KOHCTPYUPOBAHUS U TPOTPAMMHUPOBAHKS POOOTOB.

ChopmupoBaTh MOTHBAallMIO K OCO3HAHHOMY BBIOOPY  HH)KEHEPHOM

HAIPaBJICHHOCTU O0YYEHUS B JaTbHEHUIIIEM.
OCHOBHOECOAEP/KAHUE

1. BBeneHue B po00TOTEXHUKY (24)

Po6ot1el. Buasl poboToB. 3HaueHrne poOOTOB B KU3HMU yesoBeka. OCHOBHBIE
HanpasieHUsIpuMeHeHusipo0oToB. MickyccTBeHHbIMHTEIEKT. [ [paBriiapaboThIC
koHcTpykTOopoM LEGO

VYmpasnenue po6oramu. Metonbr obmeHus: ¢ pobotom. CoctaB KOHCTPYKTOpa

LEGOMINDSTORMSEV3.Bu3syaibHbles3bIKUIPOrpaMMUPOBaHHsL. IXOCHOBHOE



Ha3HA4YCHHC )41 BO3MO>XHOCTH. KOMaHIIBI YIIpaBJICHUSA pO6OTaMI/I.

Cpena nporpaMMHUpPOBaHUSI MOAYJIsI, OCHOBHbIE OJIOKHU.

2. 3nakomcTBOCpo00TaMULEGOMINDSTORMSEV3EDU.(44)

[IpaBuna TeXHUKH OE30MACHOCTH TpHU padOTe ¢ pPOOOTAMU-KOHCTPYKTOPAMH.
[IpaBuna obpamenus ¢ podoramu. OCHOBHBIE MEXaHUYECKUE ACTAIA KOHCTPYKTOpA.
NX Ha3BaHME U HA3HAYCHHUE.

Monyns EV3. O630p, skpaH, KHONKH YIPaBIEHUS MOJYyJIEM, HHIAUKATOP
COCTOSIHHS, TIOPTHI. Y CTaHOBKa Oatapeil, CrmocoObl YKOHOMHUH SHEPTHH. BKitoueHue
monyist EV3. 3anncs nmporpaMmel U 3ammyck ee Ha BoinojiHeHne. CepBomotopsl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTh M TOYHOCTH MOTOpa. MexaHWKa MEXaHU3MOB H
MallvH. Buapl coeIMHEHNH U Ilepeiad U UX CBOMCTBA.

Co6opka pobotoB. Coopka MoAeIH poOOTa MO UHCTPYKIIUH.
[IporpammupoBaHue IBHKEHUS BIEPE 110 IPSAMOU TpaekTopuu. Pacdet uncna

O60p0TOB KoJIeCa I IPOXOKACHUA 3aJaHHOTI0 paACCTOSHMAA.

3. Jatunku LEGOMINDSTORMSEV3EDUuuxnapamerpbl.(64)
Jatunku. Jlatunk kacanusi. Y cTpoicTBO natuuka. [Ipaktukym. Pemenune 3amau
Ha JIBUKEHUE C MCMOJIb30BAaHWEM JaTUMKA KACAHUS.
JlaTunkiiBeTa,pexkuMbIpadoThIAaTUNKA. PerieHne3anaunaiBikKeHUECUCTIONb30BaHUEM
JaTYMKa [BETA.
VYibpTpa3ByKoBOM naT4YuK. PelieHue 3a1a4 Ha JBUXKEHUE C UCITOJIb30BAHUEM JIATUUKA
pacCTOSIHHUSL.
['mpockonuyeckuii natuuk. MHGpakpacHblil 1aTYUK, pEKUM MPUOITHKEHNUS,
PEKHUM Masika.
[TonkmroueHne JaTYUKOB U MOTOPOB.
NurepdericmonynsEV3.Ipunoxenusmonyns. [ pencraBnenuenopra.
YpasiaeHre MOTOPOM.
[TpoBepounasipadboraNelmoremMme«3HAKOMCTBO ¢ pobOTaMu
LEGOMINDSTORMS».

4. OCHOBBI POrPAMMHUPOBAHNS U KOMIIbIOTEPHOI JOTrUKU(9 1)

Cpena nporpammupoBanusi Moaynas. Co3gaHue mnOporpaMmbl. Y gajeHue
0s10k0B. BrinonHenue nporpaMmmMbl. CoXpaHEHUE U OTKPBITUE IPOTPAMMBI.

Cueruuk kacanuii .BerBieHue no gatunkaMm. MeTo bl IPUHATHS PEIICHUN POOOTOM.

Monenu noBefeH s IpU pa3sHOOOPA3HBIX CUTYAIUSX.

5



[Iporpammuoe obecneuenue EV3. Cpema LABVIEW.OcHOBHOE OKHO.
CBoiicTBa M CTpPYKTypa mpoekTa. PelieHuwe 3aiady Ha JBUXKEHUE BJOJb CTOPOH
KBajipara. Mcrnonp30BaHME HUKIIOB MPH PEIICHUHN 3324 Ha JIBUKCHHE.

[Iporpammubie 060K U TAIUTPBI IporpaMMupoBanus. CTpaHUIla annapaTHbIX
cpenctB. Penakrop xoHteHnTa. MHCcTpyMeHThI. Y cTpaneHue Henosanok. [lepe3amyck
MO/TYJISI.

Pemienne 3amadu Ha JBWXKEHHME 10 KpuBoM. Hes3aBucumoe ynpasieHue
MoTopamu. [ToBOpOT Ha 3agaHHOE YKCIIO rpaaycoB. Pacuer yria noBopora.

Hcnonb30BaHWEe HWKHETO JAaT4YMKa OCBEIIEHHOCTH. Pemienne 3amay  Ha
JIBUKEHHE C OCTAHOBKOM HA YEpHOM JNuHHUM. PelieHue 3amad Ha JBUKEHUE BHOJIb
nuHun. KanubpoBka JaTymka OCBEIICHHOCTH.

[IporpamMmmupoBanre Moayneu. Pemenne 3a1ad Ha MIPOXOXKIAECHUE T10 MOJIKO U3

kieTok. CopeBHOBaHUE POOOTOB HAa TECTOBOM TOJIE.

5. [IpakTHKYM 10 cOOpKe POOOTU3UPOBAHHBIX cucTeM(84)

N3mepenue oceemeHHOCTH. OnpeiesieHue BeToB. Pacrio3HaBaHUe [IBETOB.
Hcnonp3oBanue koHCTpyKTOpa Lego B kauecTBe LM(poBOM 1abopaToOpuu.

N3mepenue paccrossauil 10 00beKTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilnewo cuinbl. Ilogbemusiii kpaH. Cuetunk 000poTOB. CKOpOCTH
BpalleHusi cepBoMoTopa. MoOIHOCTh. YTpaBieHue poOOTOM C MOMOIIBI BHEUTHUX
BO3JCHCTBHUM.

Peaxrust poOoTa Ha 3BYK, I1BET, Kacanue. Taimep.

JIBr>keHME MO 3aMKHYTOW TpaeKTopuu. PelreHne 3agad Ha KpPUBOJIMHENHOE
JIBUKEHUE.

KoncTpyupoBanue mojeneit poOOTOB JiIsl pelieHus 3aja4 ¢ UCIIOJIb30BAHUEM
HECKOJIBKMX Pa3HbIX BHUJIOB JATYUKOB. PerieHuwe 3a7ad Ha BBIXOJ M3 JIAOUPHUHTA.
OrpaHuyeHHOE ABUKEHHE.

[IpoBepounasipadboraNe2noreme«Buibl 1BHKEHHI pOOOTOBY

6. TBopueckue NpoeKkTHbIE PadOTHI U COPEBHOBAHUSI(6 1)

[IpaBmia copeBHOBaHuii. PaboTa Haj mpoekTaMu«/[BrkeHue 1o 3aJaHHON
TpaekTopun», «Kerenspunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIC.

KonctpyupoBanne cobctBeHHON Moxaenu pobota. I[IporpammupoBanue u

UCIIBITaHUE COOCTBEHHOM Moienu poboTa. [loaBeaeHne HTOroB paboThl ydanuxcs.



ITogroroBka MOKJIAMOB, TPE3CHTALUM, CTEHJIOBBIX MAaTEpPHAIOB ISl WTOTOBOM

KoH(epeHnn. 3aBepIIeHNe CO3IaHusI MOJIEICH pOOOTOB JJISI UTOTOBOW BHICTABKH.

OOmasi NOpoAOKUTENIBHOCTh Kypca CcocTaBisieT 35 4yacoB, KOTOpHIE

pacIpeeneHbl CIeIyOIUM 00pa3oM:

YuyeOHO-TEMaTHUECKOE IMJIAHUPOBAHUEC

Ne HaumeHoBaHMe pa3ie/ioB U TeM Bcero Buabl KOHTpOJISE
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3makomMcTBO ¢ pobotamu LEGO 4
MINDSTORMSEV3EDU.
3 |Hatunku LEGO u ux mapameTpsi. 6 [IpoBepounas padota
4 |OCHOBBI MPOTPAMMHUPOBAHUS U 9 IIpoBepounas pabora
KommbroTepHoii Joruku
5 |IIpakTukym no cOopke 8 [IpakTrueckas padora
Po6oTHU3upOBaHHBIX CUCTEM
6 |TBopueckue MpOCKTHBIC PAOOTHI U 6 CopeBHOBaHUS
COpPEBHOBAHUS Mozenel poOoToB.
[Ipe3entanus
['pynmoBsIX MPOEKTOB
BCET'O 35

DopMBbI KOHTPOJIS

1. TIpoBepouHbie pabOThI
2. TlpakTuyeckue 3aHITUS

3. TBopueckue MPOeKTHI

[Ipu opranuzanuMu NOPAKTUYECKUX 3aHITUA M TBOPUYECKHX IPOEKTOB
dbopMUpPYIOTCS Majble TPYIIIbI, cocTosIME U3 4 — 5 yuarmmxcs. st Kakaou Tpymisl

BBII[GJIHCTCHOTI[eHBHoepa60qeeMeCTO,COCTOHHIGGI/IBKOMHBIOTGPaI/IKOHCprKTOpa.

[Ipeobmanaromeit  GopMoii  TEKyIIEro KOHTPOJISI BBICTyHaeT MpOBEpKa

paboToCIIOCOOHOCTH POOOTA:

e BEhISICHEHHE TEXHUYECKOM 3a/1a4H,

e Ornpenenenue nyTen penieHrs TEXHUUECKOM 3a/1auu

KonTtpons ocymiecTBiasieTcss B popMe TBOPUECKUX MPOEKTOB, CAMOCTOSITEILHOM

pa3paboTku pabdoT.



MeTtoabl 00yueHnst

L4 HO3HaBaTeHBHBIfI(BOCHpHﬂTHG, OCMBICJICHHUEC U 3alIOMHMHAHUC

VYyammmucs HOBOro Marepurasa ¢ IpUBJICYEHUEM HAOIIOACHHUS TOTOBBIX
IIPUMEPOB, MOJAEIUPOBAHUS, U3yUYECHUS WLTFOCTPALUIA, BOCIIPUATHS,

aHanu3a U 0000IIeHUS MaTepUaIOB);

L4 MGTOI[ IIPOCKTOB (HpI/I YCBOCHHUHN U TBOPYCCKOM ITPUMCHCHHNHN HABBIKOB

U YMEHHI B mponiecce pa3paboTKu COOCTBEHHBIX MOJIEIIEH )

e KOHTpOIBHBIN METO (MPHU BBISIBJIEHUN KAYECTBA YCBOCHUS 3HAHMIA,

HaBBIKOB 1 YMGHI/Iﬁ N UX KOPPCKOHUA B IIPOICCCC BBIITOJIHCHNA

IPAKTUYECKUX 3a]JaHU)

['pynmnoBas paboTa (MCTIOIB3YETCS IPU COBMECTHOM COOpKE MO/Ienei, a

TaKXKe MPHU pa3padOTKe MPOEKTOB)

@opMBblI OPraHn3aliy y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTaLIUS;

MPAKTUKYM;

YPOK-TIPOEKT;

YPOK MPOBEPKHU U KOPPEKIIMU 3HAHUN U YMECHUM.
BBICTABKA,

COPEBHOBAHHUE;

Pa3paboTka Kaxmoro mpoekra peanusyercss B (GOpME  BBINOJTHEHUS

KOHCTPYMpPOBaHUS W MPOrpaMMHpPOBAaHUSA MOJAEIM podoTa g pelIeHUs

MPEIOKECHHOM 3a/1a4M.

B pe3yJabTaTe u3yyeHus1 Kypca yyamuecs 10JKHbI:

3HATH/MIOHUMATD:

1.
2.

POJIb U MECTO POOOTOTEXHHUKH B JKU3HH COBPEMEHHOI'O OOIIIECTBA,;
OCHOBHBIC CBEJICHHE M3 MCTOPUHU Pa3BUTHs pOOOTOTEXHUKH B Poccuu u
MHDE;

OCHOBHBIX TIOHSATHS POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKUEC TCPMHHBI,
CBSA3aHHBIC C TIPOIECCAMHM KOHCTPYHUPOBAaHUS M IPOrPaMMHPOBAHUS
poOOTOB;

MpaBUJia ¥ MepPbl 0€30MaCHOCTH MPHU pabOTe C ANEKTPOMHCTPYMEHTAMH;



oO11ee yCTpOCTBO U MPUHIUIIBI IEUCTBHS pOOOTOB;
OCHOBHBIC XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

0O0I11yI0 METOJIMKY pacueTa OCHOBHBIX KHUHEMATHUYECKUX CXEM;

L N o o

MOPSIIOK OTBICKAHUS HEUCITPABHOCTEH B PA3IMYHBIX pOOOTH3HUPOBAHHBIX
CUCTEMaX;

9. MeToauKy MPOBEPKH pabOTOCIIOCOOHOCTH OTJEIBHBIX Y3JIOB U JICTaJICH;

10.0CHOBBI TOMYJISPHBIX S3BIKOB MPOTPAMMHUPOBAHUS;

11.mpaBuna TeXHUKA O€30MaCHOCTH MpU pabOTe B KaOMHETE OCHAICHHBIM
AIEKTPOOOOPYTI0BAHUEM;

12.0cHOBHBIEC 3aKOHBI AIEKTPUUECKUX IIETeH, MpaBmiia O0E€30MaCHOCTH IMPHU
paboTe C DIIGKTPUYECKUMH IIEMISIMH, OCHOBHBIE PagHOdJICKTPOHHBIC
KOMITOHCHTHI;

13. onpenenenus POOOTOTEXHUYECKOTO YCTPOWCTBA, HauboJee
pacnpocTpaHEHHBIE CUTYaIlMHU, B KOTOPBIX IPUMEHSIOTCSI pOOOTHI;

14.uMeTh TIpEACTABIECHHUS O TIEPCIEKTUBAX PA3BUTUS POOOTOTEXHUKH,
OCHOBHBIC KOMITOHEHTHI IIPOTPAMMHBIX CPE;

15.0CHOBHBIE TMPUHIHUIBI KOMITBIOTEPHOTO YIPABICHUS, HAa3HAYCHUE U
NPUHIMIB PabOTHI I[BETOBOTO, YJIBTPAa3BYKOBOTO JaTuWKa, JaTYMKa
KacaHUsl, pa3IMYHBIX UCTIOJIHUTEIBHBIX YCTPONCTB;

16.paznmuunple  crmocoObl  TepeJayd  MEXaHHMYEeCKOro  BO3JCHCTBHS,
pa3TUYHBIC BUJIBI IIIACCH, BUJIBI M HA3HAYCHHE MEXaHUYECKHUX 3aXBaTOB;

YmMerb:

1. coOupaThIpOCTEHIINEMOICTUCUCTIONB30BaHHEMEV 3;

2. CaMOCTOSTEIILHO TIPOEKTHPOBATh W COOMpPATh W3 TOTOBBIX JeTajci
MaHHUITYJISITOPEI B POOOTOB Pa3TMIHOTO HA3HAYCHUS,

3. UCTOJIb30BaTh JJII  TPOTPAMMHUPOBAHHMS  MHKpoOKommbioTep EV3
(mporpammupoBath Ha aucruiee EV3)

4. BmaZeTh OCHOBHBIMH HaBBIKAMH pabOThl B BHU3yallbHOW Cpele
MPOTPaMMUPOBAHUS, TIPOTPAMMHUPOBATh COOpPAHHBIC KOHCTPYKIIMH TIO
3aJ1auyy HAYaJIbHOT'O YPOBHSI CIIOKHOCTH;

5. pa3pabaTbIBaTh W 3aMKCHIBATH B BU3YAJIBHOW Cpeje MPOTPaMMUPOBAHUS
TUIIOBBIE YIIPaBJICHUS POOOTOM

6. momp30BaTHCS KOMITBIOTEPOM, IPOrPaMMHBIMH MPOTyKTaMH,

HEO0OXOIUMBIMU sl 00yUYEHHUS MPOTrpaMMe;



/. mopOupaTb HEOOXOAMMBIE JATYMKU W HUCIOJHUTEIbHBIE YCTPOMICTBA,
co0uparh MPOCTEHIINE YCTPOMCTBA C OAHUM WM HECKOJIbKUMU
JaTYMKaMU, COOMpaTh U OTIAKUBATh KOHCTPYKIIMU 0a30BBIX pOOOTOB

8. mpaBUIIBHO BBIOMpPATH BUJ NEPEJayd MEXaHUYECKOTO BO3JACHCTBUS IS
Pa3IMYHBIX TEXHUYECKHX CUTYyalluid, cOOMpaTh NCHCTBYIOIIME MOACIU
poOOTOB, a TAK)KE UX OCHOBHBIE y3JIbl U CUCTEMBI

9. BecTH MHAMBUIYATBHBIE U TPYNIOBBIC UCCIEAOBATEIILCKUE PAOOTHI.
O61mme yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEJILHOCTH

ITo3naBaTesibHasI AeATEJIbHOCTH

Hcnonp30Banne i1 NO3HAHUS OKPYXKAIOIIETO MHUpPA Pa3jIMYHBIX METOIOB
(HaOnroneHue, UW3MEpPEHWe, ONbIT, OJKCHEPUMEHT, MOJCIUPOBAaHUE U  Ap.).
Omnpenenenue CTPYKTypbl OOBEKTa IO3HAHMS, IMOUCK U BbIIEICHHE 3HAYMMBbIX
(PYHKUIHMOHATBHBIX CBS3€M U OTHOIIECHUWA MEXK]y YaCTSIMHU LEI0r0. Y MEHUE Pa3AeIiATh
IPOLIECCHI HA JTallbl, 3BEHbS; BBIICICHUE XAPAKTEPHBIX NMPUYUHHO-CIIEICTBEHHBIX

CBS3EMH.

OnpeneneHue aJeKBaTHBIX CIOCOOOB pelIeHHs] y4eOHOW 3aJayd Ha OCHOBE
3aIaHHBIX aNrOpuTMOB. KOMOUHMpPOBaHNE M3BECTHBIX AJITOPUTMOB ACSTEIBHOCTU B

CUTyalusx, HC MpCAIoJararommnx CTanaapTHOC MPUMCHCHUC OAHOTO U3 HUX.

CpaBHeHHe, COIOCTaBJICHUE, KiacCU(PHUKaAIMA, PaHKUPOBAaHUE OOBEKTOB IIO
OJIHOMY WJIA HECKOJIbKUM MpPEIJIOKEHHbIM OCHOBAaHHUSAM, KpPHUTEpUSIM. YMEHHUE

pasimyarb q)aKT, MHCHHC, 10Ka3aTCJIbCTBO, TUIIOTC3Y, AKCUOMY.

HccnmenoBanre  HECIOKHBIX ~ NPAKTHYECKUX  CUTYyallMd,  BBIABH)KCHHUE
MPEANOJIOKEHU, TMOHMMAaHHE HEOOXOJMMOCTH HX TMPOBEPKM HAa IPaAKTHUKE.
Hcnonb3oBaHre NMPaKTUUECKUX U JIA0OPATOPHBIX PaOOT, HECIOKHBIX IKCIIEPUMEHTOB
JUIsl TOKA3aTeJIbCTBA BBIIBUIAEMBIX MPEAIOJIOKEHUM; ONKMCAHUE PE3YyJIbTATOB ITUX

pabor.

TBopueckoe pemieHne y4eOHbIX W MPAKTUUYECKUX  3a/Jay: yMEHHE
MOTHUBUPOBAHHO OTKAa3bIBaThCA OT oOpaslia, HMCKaTh OPHUIMHAJIbHBIE PEIICHUS;
CaMOCTOSITENIbHOE BBITIOJIHEHUE PA3IUMYHBIX TBOPUECKUX pabOT; yuacTHE B MPOSKTHOM

ACATCIBHOCTH.
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NudopMannoHHO-KOMMYHHKATUBHAS 1eATEeJIbHOCTH

AI[CKBaTHOG BOCITpHUATHC YCTHOﬁ peun H CITOCOOHOCTH nepcaaBaTb
COACPKAaHUC TIIPOCIYHIAHHOI'O TCKCTAa B CXKATOM MM PAa3BCPHYTOM BHIAC B

COOTBCTCTBHUH C LCJIIBIO y‘{€6HOFO 3aJaHus.

Oco3HaHHOe Oerjioe 4YTEeHHWE TEKCTOB pa3UYHbIX CTWIEH U JKaHPOB,
IpOBeAeHUE HMH(OPMALMOHHO-CMBICIOBOIO aHailu3a TeKkcTa. Mcmonbs3oBaHue

Pa3IMYHBIX BUJOB UT€HHS (03HAKOMHUTEIBHOE, MPOCMOTPOBOE, IIOUCKOBOE U AP.).

BnageHne MOHONOrMYECKON M AMATOTMYECKOW pEubl0. YMEHHME BCTyHaTh B
pedeBoe OOIIEHHE, Y4acTBOBATh B JAMajore (IOHMMaTh TOUKY 3pEHUsl cOOECeqHMKa,
Opu3HaBaTh IMpaBO Ha HHOEe MHeHue). Co3naHue NHCbMEHHBIX BbICKa3bIBaHUM,
a/ICKBATHO TEPEAAIOIINX MPOCIYIIAHHYIO U POYUTAHHYIO0 HHPOPMAIIHIO C 33JaHHON
CTENEHBIO CBEPHYTOCTH (KpPaTKO, BHIOOPOYHO, 1MOIHO). CocTaBlieHHE IJIaHa, TE3UCOB,
KoHcrekTa. [lpuBeneHue mnpuMepoB, MOAOOp aprymMeHToB, (OpPMYJIMPOBAHUE
BbIBOJIOB. OTpakeHME B YCTHOW WJIM NUCBMEHHOW (opMe pe3ylbTaToB CBOEH

ACATCIBHOCTH.

YmMmenue nepedpazupoBarb MbICHb (OOBSICHATh «MHBIMH CIIOBaMu»). Bbioop u
UCIIOJIb30BaHUE BbIPA3UTEIBHBIX CPEJCTB SA3bIKAa U 3HAKOBBIX CHUCTEM (TEKCT,Tabiula,
cXema, ayIMOBU3YyaJIbHBIN PSAJ U Ap.) B COOTBETCTBUU C KOMMYHUKATUBHOW 3aJayeid,

chepoit u cutyanuent ooeHus.

Hcnoabp3oBaHue IJ1 pCIICHUA IMO3HABATCJIbHBIX M KOMMYHHMKAaTHUBHBIX 3aaay
pas3IMdIHBIX HMCTOYHHKOB I/IHCI)OpMaL[I/II/I, BKJIFOYasA  OHIUKIIOIICAHH, CJIOBapH,

NuTtepHeT-pecypcsl u apyrue 0asbl JaHHBIX.

PeduiekcuBHas 1eATEILHOCTD

CamocTosiTenbHasE OpraHu3anus y4eOHOU NesITeNbHOCTH (TIOCTaHOBKA IIEIH,
IJIAHUPOBAHUE, OMNpPEEICHUE ONTUMAIBLHOTO COOTHOIIEHHUS IEIU U CPEACTB U Jp.).
Bnagenne HaBbIKAMM KOHTPOJSL U OLIEHKM CBOEU JEATEIIbBHOCTH, YMEHHUEM
MPEIBUACTh BO3MOXHBIE IIOCIEICTBUS CBOUX JeWcTBUM. IloMck W ycTpaHeHue
OPUYMH BO3HUKIIUX TpyAHocTed. OleHHBaHWE CBOMX YYEOHBIX JIOCTHXKCHHM,
MOBEJICHUs, 4YEePT CBOEH JIMYHOCTH, CBOETO (PU3UUECKOTO U HSMOIMOHAIBHOTO
coctosiHusA. Oco3HaHHOE orpesereHue chepbl CBOMX HMHTEPECOB W BO3MOMKHOCTEH.
CobnroeHrie HOpPM TOBEICHUS B OKPYXKAIOMICH cpene, MpaBuil 3J0pOoBoro obOpasa

ZKHN3HU.
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BH&I[CHI/IG YMCHUSAMU COBMECTHOM JACATCIBHOCTH: corjiaCoBaHHC )41
KOooOpanHauuAa ACATCIIbBHOCTHU C JPYIUMHU €€ YHACTHUKAMMU, 00OBEKTHUBHOE OLICHUBAHUC
CBOCIo BKJIaJla B PCHICHHC 06HII/IX 3aJla4  KOJUICKTHBA, YUCT ocoOeHHOCTEH

Pa3JIMYHOTO POJIEBOTO MOBEACHUS (JIUAep, MOAYMHEHHBIN U Ap.).

OueHnBaHHE CBOEH NIEATEIBHOCTH C TOYKH 3PEHHUS HPAaBCTBEHHBIX, IPABOBBIX
HOPM, 3CTETHYECKUX LEHHOCTEN. VICnoIb30BaHNe CBOMX NPAB U BBINOJHEHUE CBOUX

0053aHHOCTEH Kak rpakAaHuHa, YieHa 00IecTBa U y4eOHOTO KOJIJIEKTHBA.
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KAJVIEHIAPHO-TEMATHYECKOEIIJIAHUPOBAHHUE

5 Ki1ace
2 a IInanupyemble pe3yJibTaThl 00yUeHUs
= g S
& Z 3 Paznen/ =
2| & 2 Buabl KoHTpOJIsSI
5 & > Tema 2 I[pexmeTHbIE YHuBepcajibHbIe y4eOHbIE JIn4HOCTHBIE
5 ~ § pe3yabTaThl aeicrBus YY/I pe3yJbTaThl
Temal.BBenenneBpo0OTOTEXHUKY(24)
1 | Po6otel. Buasl poOoTOB. 1 | Umers obmue | PeryisiTuBHbIE: Cmuicnoobpaszosanue | becena,
3HavyeHne poOOTOB B Ipe/ICTaBICHHUS 0 | yenenonazanue — — aJIeKBaTHas 3ager 10
JKU3HU YeTIOBEKa. 3HaYeHue poOOTOB B | (popMynupoBaTh u MoTuBarus [TpaBwmiam
OcCHOBHBIE HaNpaBJICHUS JKU3HH YeIIOBEKa. yIep)KUBATh YICOHYIO yueOHoO paboTHI c
MPUMEHEHUS POOOTOB. 3Hath mpaBwia paloOTHI | 3a1auy; JeSTEIIbHOCTH. KOHCTPYKTOPOM
[IpaBuna paboTs ¢ C KOHCTPYKTOPOM NIaHUpOBaHUue—BLIOUPATH Hpascmeenno- LEGO
koHcTpykTopoMm LEGO JefcTBUs amuyeckas
2 | Yopasinerue poOOTaMu. 1 | 3Hanue noHATHA BCOOTBETCTBUH C opuenmayus — NuauButyansHbIH
Mertozs! 001IEHNS C ITOPUTMA, [IOCTABJIEHHOM 3a/1a4el U yMEHue u3oerarb ,(poHTaNbHBI
poboTOoM. UCTIOJTHUTEIIS YCIIOBHSIMU €€ peau3alii. | KOH(QIUKTOB U OIpoc
CocTtaB KOHCTpYKTOpa AITOPUTMA, CUCTEMBI Ilo3naBarenbHbIe: HaXOJIUTh BBIXO/BI U3
LEGOMINDSTORMSEV KOMaH/T UCTIOJTHUTEIIS obujeyuebHvle — CIIOPHBIX CUTYalUl
3. (CKN) HCII0JIH30BaTh 00IIIHE
SI3b1KH NmeTts ob1iee [IPUEMBI PELIEHUS
MIPOTPaMMUPOBAHUSL. [IpencrasieHue o cpejie | MOCTABICHHBIX 3aJad;
Cpena MPOrpaMMHUPOBAHUS KommyHukaTuBHbIe:
MIPOrPaMMHUPOBAHUS MOJTyJIsl, OCHOBHBIX UHUYUAMUBHOE
MOTyJIsl, OCHOBHBIE OJIOKH. OJoKax. compyOHUu4ecmeo—CTaBUTh
BOIPOCHI, 00paIaThCs 3a
MTOMOIIIBIO, TIPOSIBIATH
aKTUBHOCTb JUTS PEIICHHS
KOMMYHHKATHBHBIX 3a/1a4
Tema2.3nakomcTBOCp060TaMuULEGOMINDSTORMSEV3EDU.(44)
| 3 | Ipasuna texuuxu | 1 | 3uanue cocrapubix | Perynsitusnbie:nianuposa | Cuvicnoobpasosanue | becena
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be3onacuoctu npu pabote
¢ poboTtamu-
KOHCTPYKTOPaMHU.
[TpaBuiia oOpateHus ¢
po6oramu. OCHOBHBIE
MEXaHUYECKUE JIeTalN
KOHCTPYKTOpA U MX

Yacreii
YHHBEPCATHHOTO
komruiekta LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIui.
CriocoOHOCTD yyaIuxcs
BOCIPOM3BECTH ITAIIbI

HUe—BBIONPATH ICUCTBUSB
COOTBETCTBUH C
IIOCTaBJIICHHOH 3amaue 1
YCJIOBHUSIMU €€ peain3alliu.
Ilo3HaBaTenbHbBIE:00UEYY
eOHble — yMEHUe
CaMOCTOATENLHO BEIACIATh
1 GOpMyIHPOBAThH
MMO3HABATEJIBHYIO IICJTb

Ha3HA4YCHHUE. COOpKHU ¥ OTBETUTH HA
BOIIPOCHI.

MonyneEV3.0630p, 3HaHUE HA3HAYCHHE

3KpaH, KHOIKA KHOMOKMOyI1E V3.

YOPaBJICHHUS MOAYJIEM, YMeHue cocTaBuTh

WHJUKATOP COCTOSIHUS, MIPOCTEHIILYIO

MOPTHI. Y CTAHOBKA [Iporpammy no

OaTapeid, crrocoObI
9KOHOMHU YHEPTHH.
Bxurouenue monyns EV3.
3anuch NporpaMMsbl U
3aIyCcKe Ha BBINOJTHEHHE.

11a0JIOHY, COXPaHSTh U
3alycKaTh Iporpammy
Ha BBIIIOJHEHUE

YMEHHE pa3JensiTh
IIPOLIECCHI Ha 3Tallbl,
3BC€Hbs, BBIJICJICHUC
XapaKTEepHBIX IPUYMHHO-
CJIEICTBEHHBIX CBA3EH.
KomMmyHukaTuBHbIe: unuy
uamueHoe compyOoHU4ecmeo
— CTaBUTb BOIIPOCHI,

CepBomoropsl EV3,
CpaBHEHUE MOTOPOB.
MOoOIIHOCTh U TOYHOCTD
MoTtopa. Mexanuka
MEXaHU3MOB U MalllvH.
Bunel coennnenuii u
IIepeIaun X CBOMCTBA.

3HaHue mapamMeTpoB
MOTOpA U UX BIUSHUE
Ha paboTy Mozenu
HmeTs npencTaBieHue o
BHUJAaX COCTUHEHUN U
nepeaad.

OObpamatscs 3a
MOMOIIIBIO; MPOSIBIISITH
AKTUBHOCTH BO
B3aMMOJICHCTBUH JIJIs
pelenust

KOMMYHUKATHUBHBIX 3a1a4

Co6opxka moaenu poboTa
110 UHCTPYKLIHH.
IIporpamMmmupoBanue
JBUKEHMSI BIIEPE 110
IIPSIMOM TPAEKTOPHUN.
Pacuer uucna 060poToB
KoJjieca JJis POXOXKIACHUS
3a/1aHHOT'O PACCTOSHHUS.

CnocoOHOCTbH ydanuxcs
BOCTIPOM3BECTH ITAIIbI
COOpPKH ¥ OTBETUTH HA
BOTIPOCHI.

‘VYMeHue BBINOJHUTH
Pacyer uyncna o6opoToB
KoJreca JyIst
MIPOXOXKICHHS
3aJJaHHOTO PACCTOSIHUSI.

— aJIeKBaTHas
MoTtuBanus

yueOHOM
JeSITeTbHOCTH;
aKTyanu3anus
CBeneHu U3 TUYHOTO
JKU3HEHHOTO OTIbITA;
(dhopMupoBaHHe
TOTOBHOCTH K
MIPOIOJKEHHIO
00y4eHUs C LENbIO
MOJTy4YeHUS
WHXEHEPHOTO
oOpa3oBaHus;
OCBOCHHUE TUITUYHBIX
CUTYallui yIpaBiIeHUS
poOoTamu.
Hpascmeernno-
amuyeckas
opueHmayus —
ymeHue uzberath
KOH(JIUKTOB U
HAXOJUTh BBIXOJIbI U3
CIIOPHBIX CUTYalluH

3adeT 1o
npaBUIaM
TEXHUKH
0e301acHOCTH

becena,
MPAKTUKYM

becena,
MPaKTUKYM

becena,
MPAKTUKYM
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Tema3.laTuuku LEGOMINDSTORMSEV3EDUuuxnapamerpsbl.(64)

7 | JlaT4MK KacaHHMSI. 1 | YMenue pemars 3a1a9u
VYcerpoiicTBO naTyuka. Ha IBIDKEHUE C
IIpakTukym. Pemenne UCIIOIb30BAHUEM
3aJa4 Ha ABM)KCHUE C JaTunka kacaHusl.
Hcnons3oBanuem
JaT4YMKa KacaHusl.

8 | JlaTumk niBeTa, pe>KUMbI 1 | 3uanue BiusgHUE
paboThI AaTYUKA. MPEeIMETOB Pa3HOTO
Pemenue 3anau Ha [[BeTa Ha moKa3aHUs
JBUKEHHE C JlaTunka OCBEIIECHHOCTH
Hcnonp3oBanneM gaT4yrka

9 | YubTpa3ByKOBOM JaTUHK. 1 | 3nanue ocobeHHOCTEH
Pemenue 3anay Ha paboThl JaTyuKa
JBUKEHHE C YMenue pemath 3a1a4u
Hcnonb3zoBanuem HAa JIBIDKEHUE C
JaT4YMKa PaCCTOSIHUS HCIOJIb30BaHUEM

JlaTtunka paccTosHuUs.

10 | I'mpockonuueckuit 1 | YmeHue pemats 3a1a4u
natunk. MudpakpacHblit Ha IBUKEHUE C
JaTYUK, PEKUM HCIOJIb30BaHUEM
PHUOVKESHUS, PEKUM THPOCKOITMYECKOTO
Masika. JATYUKA.

11 | IHoaxmrouenue matunkoB 1 | 1 | YMeHHe Ha3bIBaTh
MOTOPOB. JMATYUKH, UX QYHKIUU U
HnrepdeiicmonynsEV3. CIocoObl MOJKIIIOUEHUS
[TpunoxxeHust MOTyJIs. K MOJYJIIO;
[IpencraBienue nopra. MPaBUIILHO paboOTaTh C
YrpaBieHue MOTOPOM. KOHCTPYKTOPOM

12 | IpoBepounaspadoTaNel 1 | O6oOumenue u
1o TeMe «3HaKOMCTBO C CHUCTeMaTH3aIHs
poboTamu OCHOBHBIX TOHSATHUH TIO

LEGOMINDSTORMS».

TEMEC

PeryasiTuBHbIE: n1AHUPOBA
Hue—BBIOMPATh JEHCTBUS B
COOTBETCTBUH C
IIOCTaBJIICHHOH 3amaue u
YCJIOBHUSIMU €€ peain3alliu.
Ilo3HaBaTenbHbIE: 00Weyu
ebHble — CAaMOCTOSATEIIHLHO
BBIIENATE U
¢bopmynrpoBaTh
MO3HABATENBHYIO 1EJTb.
KoMMyHHKaTUBHBIE: uHUY
uamugHoe compyOHU4ecmeo
— CTaBHUTH BOIIPOCHI,

Obpamarbcs 3a
MTOMOIIIBIO; MIPOSIBIISITH
aKTUBHOCTb BO
B3aNMOJICHUCTBHU IS
pelieHus
KOMMYHUKATHUBHBIX 3a/1a4
ynpasnexue
KOMMYHUKayuel—

aJICKBATHO HMCIIOJb30BaTh
pP€Yb JId TUIAaHUPOBAHHA
U peryjiinnuun CBOEH
JCATCIIbHOCTHU

Cmulcnoobpazosanue—
aJleKBaTHas
MotuBauus

yaeOHOMH
JIESITeTIbHOCTH.
Hpascmeenno-
amuueckas
opueHmayus —
ymeHue uzberathb
KOH()JIMKTOB 1
HAXOJUTh BBIXOJIbI U3
CIIOPHBIX CUTYaIUil

becena,
MPAKTUKYM

WNHnvBuayanbHbIN
,coOpaHHast
MOJIENb,
BBIITOJTHSIOIIAS
IpeIoJiaracMbie
e CTBHA.

NunuBuayansHbIin
,coOpaHHast
MOJIENb,
BBIIOJIHSIONIAS
IIPEANOIaracMble
e CTBHA.

becena,
MPaKTUKYM

becena,
MPAKTUKYM

IIpoBepouHas
paborta Ne 1
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Tema4.OcHOBBINPOrpaMMHUPOBAHUSIMKOMIIBIOTEPHOMIOTHKH (94)

13

Cpena
IPOTPaMMHUPOBAHUS
monayisi. Cozanue
IPOTPaMMBEI.

V nanenue OJI0KOB.
BrinonHeHue nporpamMmel.
CoxpaHeHHE B OTKPBITHE
IPOTPaMMBEI.

1

CriocoOHOCTh yyaIuxcs
BOCIIPOU3BECTH TAIIbI
[pOrpaMMUPOBAHUS U
OTBeTUTH Ha BOIIPOCHI.

14

CueTyuk KacaHHi.
BerBnenue no natunkam.
Meroas! npuHATUSA
pemieHui poOOTOM.
Mopenu noseeHus npu
Pa3HO00OpPa3HBIX
CUTYAaIMSIX.

YMeHure UCIIoIb30BaTh
BETBJICHUS MIPU
Pemenun 3amau Ha
JIBIDKEHUE

15

IIporpamMmmHuoe
obecnieuenneEV3.
Cpena LABVIEW.
OCHOBHOE OKHO
CBoiicTBa U CTpPYKTYypa
MIPOEKTA.

Pemenue 3agau Ha
JIBUKEHHE BJIOJIb CTOPOH
kBajpara. Mcnons3oBanue
ITUKJIOB IPH PEIICHUH
3a/1a4 Ha JIBIKEHUE.

YMeHHE UCII0IB30BATh
LUKJIBI IPU pELICHUU
3a/1a4 Ha IBUXKCHUE

16

[Iporpammusbie OJ0KH 1
MAJIATPbI
MIPOrPaMMHUPOBAHHS
CrpaHuliia anmnapaTHbIX
CpeACTB

PenakTop koHTEHTa
NHcTpymMeHThI

CnocoOHOCTbH ydanuxcs
BOCIIPOU3BECTH 3TAIbI
cOOpKH 1
[TporpammupoBaHus

17§ OTBETHUTH Ha
BOIIPOCHI YUHUTEIS.

Pecynamuenvie YY/I:
IUTAaHUPOBaHHE-
oIpeieieHne
MOCJIeI0BATEeIbHOCTH
IIPOMEKYTOUHBIX LIEJIEHC
Y4€TOM KOHEYHOTO
pesyibTara.

YMeHue ucnonb3oBaTh
pa3iuyYHbIe CPeACTBA
CaAMOKOHTPOJIsA(THCBHUK,
nopTQoIIn0, TAOTUIIBI
JIOCTHIKEHUS Pe3yNbTaToOB,
Oecena ¢ yuureneM U T.1.).
Ilo3naeamenvnvie YY/[:
Ymenue UccnenoBanue
HECJIOKHBIX MPAKTUYECKUX
CUTYyaIlUH, BBIIBIKCHUE
MIPEATIONIOKEHUH,
MMOHNUMAaHKE
HEO0OXOTUMOCTHU UX
MIPOBEPKHU Ha MPAKTHKE.
Hcnons3zoBanue
MPaKTUYECKUX U
1a00paTOpHBIX PadoT,
HECJIOKHBIX DKCIIEPUMEHTOB
JUISl 10Ka3aTeIbCTBa
BBIJIBUTAEMBIX
MPEANOI0KEHH; ONUCaHNe
pPE3yNbTaTOB ITUX padoT
Kommynukamuenwvie YY/I:
YMeHue onpenensirb
HauboJsee parroHaIbHYIO
MOCJIeI0BATEIbHOCTD

Cwmbicnoobpazosanue
— aJIeKBaTHas
MoTtuBanus

yueOHOMI
JeSITETIbHOCTH;
aKTyaJu3anus
CBEICHUI U3 JINYHOTO
JKU3HEHHOTO OIIBITa;
(dhopMupoBaHHe
TOTOBHOCTH K
MIPOIOIKEHHIO
00y4eHUs C LENbI0
MOJTy4YeHUS
WH)KEHEPHOTO
oOpa3oBaHus;
OCBOCHHUE THITHYHBIX
CUTYallui yIpaBiIeHUS
poOoTamu.
Hpascmeenno-
amuyeckas
opueHmayus —
ymeHue uzberath
KOH(JIUKTOB U
HAXOJUTh BBIXOJIbI U3
CIIOPHBIX CUTYaIUil

becena,
MPAKTUKYM

NunuBuayanbHbIi
,co0paHHas
MOJICIb,
BBIIOJTHSIOIIAS
npeinoJiaracMbie
EUCTBUAL.

becena,
MPAKTUKYM

becena,
IPaKTUKYM
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YcrpaneHue Henonaiok.
ITepesanmyck moysnst

NEUCTBUH 110
KOJUIEKTUBHOMY

17 | Pemenue 3anay Ha CriocoOHOCTD y4aluxcsi | BBIIOJHEHUIO Y4eOHOM WNnauButyanbHbII
JIBUKEHUE 110 KPUBOM. BOCIIPOM3BECTH 3TAIbI 3a1a4K(IJIaH, aJrOpUTM, ,co0paHHas
He3aBucumoe ynpapieHnue MPOrPaMMHUPOBAHUS U MOJIYJIU U T.]I.), & TAKXKE MOJICIIb,
MoTtopamu. [IoBopoT Ha BrinonHsaTe pacuer yriaa | afeKBaTHO OLEHUBATH U BBITIOJTHSIFOLIAS
3a/IaHHOE YHUCIIO TPayCOB. MOBOPOTA. IIPUMEHSATH CBOU MPEANOJaracMbie
Pacuer yria nosopora. CHOCOOHOCTH B JCHCTBUS.

18 | Ucnonb30BaHKe HUKHETO VMeHue pemiarh 3a71a4n | KOJIUIEKTUBHOM WNunuBuayanbHbIi
JATYMKA OCBEUIEHHOCTH. Ha JBUXKEHUE C JIEATEITbHOCTH. ,co0paHHas
Pewenue 3anay Ha OCTaHOBKO# HA YEPHOW | YMEHHE CAMOCTOSATEIILHO MOJEJIb,
JIBUKEHUE C OCTaHOBKOM JTUHUH OLICHUBATH CBOIO BBITOJIHSOLIAs
Ha qepHof/'I JIMHUU. JlesTenbHOCTh 1 npeamnojaracMbIC

JIEATEIIbHOCTh YWICHOB JIEUCTBUSI.

19 | Peurenue 3anay Ha YmMenue pemath 3a1aun | KOJUIEKTHBA ITOCPEACTBOM
JIBM>KE€HHE BIOJIb JTUHUM. Ha JBM)KCHHE BIOJIb CpaBHCHUS C
KanmubpoBka garunka YEPHOU JINHUU ACATEIIbHOCTBIO IPYTHUX,

OCBELIEHHOCTH. YCTaHOBJICHHBIMU HOPMaMH.

20 | IIporpammupoBanue YMeHue pemars 3a1a4u YMeHHE UCTIOIb30BaTh becena,
MonyJien. Pemenue 3anau Ha IIPOXOXKIECHUE I10 MOHOJIOT ¥ JUAJIOT IJIA MPaKTUKYM
Ha IIPOXOKACHUE TIO MO0 MHOJIF0 U3 KIETOK. BBIPDAKCHUA U
U3 KIIETOK JI0KA3aTeJIbCTBA CBOEH

21 | CopeBHOBaHUE pOOOTOB O6006menue u TOYKH 3pCHU. CopeBHoBaHUe
HaTECTOBOM ToJie. 3a4eT CHUCTeMaTHU3aIHs poboToB
BPEMEHU U KOJINUECTBA OCHOBHBIX HOHSTHI 1O
OIMO0K Teme «OCHOBBI

MIPOrpaMMHUPOBAHUS)
TemaS.IIpakTukym 1o coopke podoTH3HPOBAHHBIX cucTeM(84)

22 | U3mepenue ocenieHHocTH | 1 | 3HaHue Ha3HAYCHUS U Pezynamuenvie YY/I: dopmupoBaHue becena,

. OnpenesieHne UBETOB. OCHOBHBIX PEXKHUMOB TJIAHUPOBAHUE- TIOHSITHUS CBSI3U MIPaKTUKYM
PacnoznaBaHue 11BE€TOB. PaboThl naTunka nBeta | ONpenereHue Pa3IMYHBIX SIBJIICHUM,
Ucnons3zoBanue MOCJIeI0BATEILHOCTH MPOIIECCOB, OOBEKTOB;

KOHCTPYKTOpa B Ka4eCTBE
ndpoBoit 1aboparopu.

IIPOMEXYTOUHBIX LIENEH ¢
Y4€TOM KOHEYHOT'O

aKTyaau3anus
CBECHUN U3 JINYHOTO
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N3mepenune paccTosiHuii
J10 0OBEKTOB.

3HaHHe Ha3HAUYCHHE U
OCHOBHBIX PC)KUMOB

CkaHupoBaHue paboThI
MECTHOCTH. YIBTPa3BYKOBOTO
JTaTYHKA.
24 | Cuna. Ilnedo cuibl. YMeHue BBIMOTHSITH
ITonbeMHbII KpaH. pacyeTsl Ipu
Cuerunk KOHCTPYUPOBaHUU
000poToB. CKOPOCTH MOABEMHOTO KpaHa.
BpaIeHUs] CEPBOMOTOPA.
MOIHOCTS.
25 | YmpagsieHue poOOTOM ¢ Ymenue
MOMOUIbIO BHEITHUX IIPOrpaMMHUPOBATh
BO3JICUCTBUI. pobora,
Peakuus pobota Ha 3BYK, OCTaHaBJIMBAIOLIETOCS
LIBET, KACAHHUE. Ha ONpEeJIEJICHHOM
Taiimep. pacCTOSIHUU 110
MPETSITCTBUS
26 | /IBwKeHHe 10 3aMKHYTOU Harnncanue nporpammsl
TpaekTopuu. Pemenune TSl ABUOKEHUS 110 KPYTY
3a/1a4 Ha KPUBOJIMHEHHOE 4yepe3 MEHIO
JIBUKEHHE. KOHTpoOJIIEpa. 3amycK u
OTJIaJIKa MPOTPAMMBI.
Harnncanue npyrux
[IpocThix mporpamMm Ha
BBIOOD ydaluxcs U ux
CaMOCTOSITENIbHAS
OTJIaJIKA.
27 | KoHcTpynpoBaHue Hanucanue nporpamMmbl

Mopneneit poG0OTOB 1uis
pelIeHHs 3a1a4 C
UCTIOJIh30BaHUEM
HECKOJIBKHX PA3HBIX
BHUJIOB JIaTUYMKOB.

JUTSI TBADKCHHUS T10
KOHTYPY TPEYTrOJIbHUKA,
KBaJpara.

Po0or, 3anuchIBaromuit
TPACKTOPHIO JABHKEHUS

pe3yibTara.

Ymenue

BHOCHTD

HEOOXOIUMBIC JOTOTHEHUS
Y U3MEHEHUS B XOJI€
penieHus 3aiay.
Hloznaeamenvuvie YY/[:
dopmupoBaHue
CHCTEMHOI0 MbIIILJIEHUS—
CITOCOOHOCTH K
PacCMOTPEHHIO M OITUCAHHIO
00BEKTOB, SIBJICHUM,
MIPOLIECCOB B BHUJIE
COBOKYITHOCTH 0oJiee
MPOCTHIX IJIEMEHTOB,
COCTABJISIIOLIUX €IMHOE
1EJIoe.

OCYIIIECTBUTH MEPEHOC
3HaHUH, YMEHHUH B HOBYIO
CUTYAITUIO VISl PEIICHUS
npo06yieM, KOMOMHUPOBATh
W3BECTHBIC CPEJICTBA AJIS
HOBOTO PEIICHHUs MTPOOIeM;
Kommynuxamuenvie YY/I:
YMeHue onpenenarhb
HauboJsee parroHaIbHYIO
MOCJIEI0BATEIHLHOCTh
JeUCTBU O
KOJUIEKTUBHOMY
BBHITIOJTHEHUIO y4eOHO
3amaun(TuUIa”, aropuT™,
MOJIYJIU U T.]I.), & TAKXKE
aJICKBaTHO OIICHUBATH U
MIPUMEHSATH CBOU
CIIOCOOHOCTH B

JKuzHeHHOTO OIbITa
MH(POPMAIIMOHHOM
JeSTEIIbHOCTH;
OCBOCHHUE THITHYHBIX
CUTYaIlMi yIpaBIICHHUSI
poboTamu, BKIItOUast
U (ppoByIO OBITOBYIO
TEXHUKY.
(dhopMupoBaHHe
YMCHHUS
OCYIIECTBIISATh
COBMECTHYIO
UHGOPMALIMOHHYIO
JeSITeTTbHOCTD, B
YaCTHOCTH, TIPU
BBITIOJTHCHUT
yueOHBIX 3aJ[aHUH, B
TOM YHCJI€ TTPOCKTOB.

becena,
MPaKTUKYM

becena,
MPAKTUKYM

NunuBuayansHbIin
,coOpaHHast
MOJIENb,
BBIIIOJIHSIONIAS
npeanojaaracMbie
e CTBHA.

NunuBuayanbHbIA
,coOpaHHas
MO/ICITb,
BBIITOJTHSFOIIIAS
MpeAnojaracMbie
JIENCTBHA.

NunuBuayanbHbIi
,coOpaHHast
MOJCHb,
BBIITOJTHSIOIIIAS
MpenoiaracMble
JIEUCTBHS.
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W norom To4HO e¢ KOJIJICKTUBHOMN
BOCITPOU3BOIAIINI IeSITCIILHOCTH.

28 | Pemienue 3a/a4 Ha BBIXOJI 1 | Co3panue u oTnanka YMeHue caMoCTOSATENbHO WNuauBuyanbHbBII
U3 JTaOUPUHTA. IIPOrpaMMBbI JIst OLICHUBATh CBOIO ,coOpaHHas
OrpaHu4eHHoe JIBIDKEHHS poOOTa JlesTenbHOCTh B MO/ICITb,
JIBIOKEHUE. BHYTPH IIOMEUICHUS U JIESITEIIbHOCTD YJIEHOB BBITOJIHSOLIAS

CaMOCTOSITEJILHO KOJIJIEKTHUBA ITOCPEICTBOM IpernonaracMple
Oru0aroIIero CPaBHEHHUSI C JeHCTBUSI.
IPEISTCTBUSL. JESTEIIbHOCTBIO APYTUX.

29 | IlpoBepouHaspadboTaNe2 1 | O6obuieHue u YMeHue ucnonb3oBarh [IpoBepounas
o Teme «Bubl cucTeMaTH3aIus MH(pOPMALIUIO C YUETOM pabota No2
JIBmxeHuit poOOTOB OCHOBHBIX ITOHATHH MO0 | 9THYCCKUX U IIPABOBBIX

TeMe«Buapl 1BIOKEHUN HOPM.
poOOTOBY»
6.TBopuecKuenpoeKTHLIEPAOOTHLIMCOPEeBHOBAHUA(61)

30 | Pabora Haj npoekTaMu YMeHue cocTaBisTh PeryastuBnsble:yerenonaz | Camoonpeoerne- CopeBHOBaHus
«/IBMXKEHHE MO 3aJaHHOU TJ1aH JTeUCTBUM TSt aHue — Ipeodpa3oBLIBATH Hue —

TPAEKTOPUIY, pEeIIeHus CI0XKHON MIPAKTHUYECKYIO 3aa4y CaMOCTOSTENBHOCTh
«KerenbpuHr». 3ajauu B 00pa30BaTeNbHYIO; U JINYHAS
[TpaBuia cOpeBHOBaHMIA. KOHmMpOb u camokoumponb | OTBETCTBEHHOCTh

31 | CopeBHOBaHUE POOOTOB VYMeHue cocTaBisITh — UCIOJIB30BaTh 32 CBOM IOCTYIIKH. CopeBHOBaHUS
Ha TECTOBOM I10JI€. 3aueT IUTaH JeHCTBUM 1S yCTaHOBJIEHHbIE TIpaBuia B | Cublcioobpazosanue
BPEMEHM U KOJIMYECTBA pEILIEHUs CI0XKHON KOHTPOJIE CII0c00a PELIeHUs | — CAMOOIIEHKA Ha
OLIMOOK 3a7auu 3aJaun. OCHOBE KpUTEpPUEB

KOHCTPYUPOBaHMSI Ilo3naBaTenbHbIC: 00We Ycnemnoctu
poboTta yuebnvie — TBOpUECKOE yaeOHOMH

32 | KoncrpynpoBanue Pa3pabotka pelieHue yueOHbIX U JEATENIbHOCTH Pemienue 3amau
COOCTBEHHOM MOACITH CoOCTBEHHBIX MOJIeIeH B| MPAKTUYECKUX 3a/1a4: Hpascmeenno- (wHA. 1 TpYyIIT)
pobota rpymnmnax. YMEHHE MOTUBUPOBAHHO amuueckas

33 | IlporpammupoBaHue 1 [IporpamMmmupoBanme OTKa3bIBATHCS OT 00pasua, | opuermayus — Pemenue 3amau
UCTIBITAaHUE COOCTBEHHOU MOJICIIM B IrpyIax HACKaThb OPUTMHAJIBHBIC HaBbIKH (uHO. ¥ TpyI)
MOIEIIN po60Ta, pemiCHusA; CaMOCTOATCIBHOC | COTPYAHHUYCCTBA B

BBITIOJTHEHHUE Pa3IMYHBIX pa3HBIX CUTYaIUsX,
34 | TlpeseHTanuu u 3amuTa [Ipe3enranus monenei TBOPYECKMX paboOT; y4acTHE | yMEHHE HE CO31aBaTh | 3aiqura IPOEKTa

KOH(JIMKTHBIX
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npoekra«Moin
YHUKAJIBHBINA pOOOT»

B MIPOEKTHOM
JIeATETbHOCTH

35

[TpesenTanuu u 3amura
npoekra «Mou
YHUKAJIbHBINA pOOOT»

IIpe3enTanus monenen

KoMMyHHKaTHBHBIE: 63U
Mooeticmeue —
(dhopMyIUpoBaTh
COOCTBEHHOE MHEHHE U
MTO3HIIUIO

Cutyanui 1 HaXOUTh
BBIXO/IBI

3aimuTa NpoeKTa
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