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INHOACHUTEJIBHASA 3AITMCKA

Hcnons3oBanne koHcTpykTopa LEGO EV3 mo3BonsieT co3naTh YHUKAIBHYIO
o0pa3zoBaTeNnbHyl0  Cpely, KOTOpas  CHOCOOCTBYETPa3BUTHIO  HHXKEHEPHOTO,
KOHCTPYKTOpPCKOro MbImieHus. B mpomecce pabotet ¢ LEGO EV3 yuenukwn
MpUOOPETAIOT OMBIT PEIICHUS KaK THUIOBBIX, TaK W HENMIA0JOHHBIX 3aJad II0
KOHCTPYHUPOBAHHIO, MPOTPAaMMUPOBAHUIO, cOOpy naHHbIX. Kpome Toro, pabora B
KOMaHJie¢  CHOCOOCTBYeT  (OpPMHUPOBaHUIO  yMEHHUS  B3aUMOJCHCTBOBATH  C
cOydeHUuKamu,  (OpMYJIUpOBaTh, AHAIM3UPOBATh, KPUTUYECKU  OILICHUBATH,

OTCTanBaThb CBOU HACH.

LEGO EV3 obecneunBaeTr nmpocToTy NpU COOpPKE HAaYaIbHBIX MOJEJICH, UTO
MO3BOJISIET YUYEHUKAM MOJIYUHTh PE3YJbTAT B Mpe/iesiaX OJHOrO WIH napbl ypokoB. U
P 3TOM BO3MOKHOCTH B M3MEHEHUM MOJIEIEH W IPOrpaMM — OYEHb IIMPOKHE, U
TAaKOW MOJXOJ MO3BOJIAECT YYAUIUMCS YCIOXKHATh MOJENb U IPOrpaMMmy, IPOSBIISTH
CaMOCTOSATENIbHOCTh B H3yuyeHUH TeMbl. [Iporpammuoe obGecneuenne LEGO
MINDSTORMS Education EV3 o0namaer o4eHb MHMPOKUMH BO3MOXKHOCTSIMH, B
YaCTHOCTH, TO3BOJISIET BECTH pabOuyyr0 TEeTpaab M MPEACTABIATH CBOM IPOEKTHI

npsiMo B cpefie mporpammHoro ooecneuenns LEGO EV3.

easb Kkypca:
Nzyuenue kypca «PoOOTOTeXHWKa» Ha ypPOBHE OCHOBHOTO  OOIIETrO
0o0pa3oBaHMs HAIpPaBJIEHO Ha JOCTHWKEHHUE CIIEIyIOUIEH WEeNH: pa3BUTHE HUHTEpeca

IMKOJbHUKOB K TCXHUKE U TCXHUYCCKOMY TBOPYCCTBY.

3apaum:

1. TTo3HakOMUTH c IIPAKTUYECKUM OCBOCHUEM TEXHOJIOTUHI
MPOEKTUPOBAHUS, MOJICIMPOBAHUASI W HU3TOTOBJICHHUS MPOCTEUIINX
TEXHUYECKUX MOJEIICH.

2. Pa3BuBaTh TBOpUECKHE CITIOCOOHOCTH U JJOTUYECKOE MBIIIUICHHE.

3. BeisiBUTh W pa3BUTh MPUPOIHBIE 33aJaTKH W CIIOCOOHOCTH JIETEH,

IMoMoraromue 10CTUYb yCri€xa B TCXHUYCCKOM TBOPUCCTBC.



Y4yeOHbIe MATEPHAJIBI:

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 konctpykropoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe obecnieuenne LEGO

. Marepuansl caiita_http://www.prorobot.ru/lego.php

g B~ W DN

. Cpenctsa peanuzanuu UKT marepuanoB Ha ypoke (KOMIBIOTEP, POEKTOP,

JKpaH)

OO0uas xapakTepucTHKA Kypca

OpHoii W3 BaxHBIX mpobiem B Poccum ABISIOTCA €€ HEO0CTaTO4YHas
00€CIIeUeHHOCTh HMHKCHEPHBIMU  KaJpaMH W HU3KHHA CTaTyC WHXCEHEPHOTO
obOpazoBanus. Ceituac HEOOXOAMMO BECTH MOMYJApU3ALUI0 MPOPEecCUur MHKEHEpa.
HNHTEeHCMBHOE HCIOJIB30BaHKE POOOTOB B OBITY, Ha IPOU3BOJACTBE U MoOJie 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 aBTOMATU3UPOBAHHBIX CHUCTCM.

Taxkxke JaHHBIM KypC JacT BO3MOXKHOCTh IIKOJIBHHUKAaM 3aKpElNuTh U
IIPUMEHUTh HAa MPAKTUKE I[IOJYYEHHbIE 3HAHHUS MO TAKUM JIUCUUILUIMHAM, Kak
MareMmaTuka, Qusnka, nHpopmaTuka, TexHosjorus. Ha 3aHATHSAX MO TEXHUYECKOMY
TBOPYECTBY y4alllMECs COMPHUKACAIOTCI CO CMEXKHBIMH 0Opa3oBaTeIbLHBIMU
obsacTsiMu. 3a CUeT MCMOJIb30BAHUS 3araca TEXHUUYECKUX TOHSATUM M CIIeIHaTbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHKATUBHbIE (YHKIIMH SI3bIKA, YTIyOJSIOTCS

BO3MOKHOCTH JIMHI'BUCTHUYCCKOI'O PA3BUTHA 06yqa}01uer00ﬂ.

[Ipy  oO3HaKOMJIGHMM C TpaBWIaAMH  BBINOJHEHUS]  TEXHUYECKUX U
HSKOHOMHUYECKHUX pPACUETOB IMpPU MPOCKTUPOBAHUM YCTPOMCTB U MPAKTUYECKOM
WCTIOJB30BAaHUU TE€X WJIM HMHBIX TEXHUYECKUX PEIICHUN IIKOJbHUKUA 3HAKOMSITCS C
OCOOEHHOCTSIMU TIPAKTUYECKOTO TMpUMEHEHUsT Marematuku. OcBauBas TPHEMBI
NPOEKTUPOBAHUS U KOHCTPYUPOBAHMs, pPeOsATa NPUOOPETAIOT OMNBIT CO3JaHUs

pE€alIbHbIX U BUPTYaJIbHBIX ACMOHCTPAIIMOHHBIX MOI[@J'ICI\/’I.


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

[ToaBenenne UTOroB pabOThl IPOXOIUT B opMe OOLIECTBEHHOM MPE3eHTALNH

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

Jljia peanu3anyiy mporpamMmbl HCIIONIB3YIOTCS 00pa30BaTeIbHble KOHCTPYKTOPHI
¢upmer  Lego, konctpyktop LEGO MINDSTORMS Education EV3. On
OpeacTaBisieT co00il HAaOOp KOHCTPYKTUBHBIX J€Tajei, MO3BOJSIOLMX CcOOpaTh
MHOTOYHCJICHHBIC BapHaHThl MEXaHW3MOB, HA0Op [aTYMKOB, JBUTATEIH W
MHKPOKOMITbIOTEp EV3, KOTOpBIM yIIpaBisieT BCEM INOCTPOCHHOW KOHCTPYKIUEH.
Ckonctpykropom LEGO MINDSTORMS Education EV3 wunmer nHeobxomumoe

IPOrpaMMHOE 0OECTICUCHHE.

Pacnpenesienue 4acoB Ha y4eOHbIH IOA:
KonuyecTBo yacoB no yueOHOMY TU1aHy — 35
KonuyecTtBo yueOHbBIX Henenb — 35
KonnuectBo yacoB B Heaemo — 1
[11aHOBBIX KOHTPOJIBHBIX YPOKOB — 5

HToro B TeMaTHYECKOM TUTaHMPOBAaHNHU Ha 3 — 4 kiacce — 35

Iliianupyemblii pe3yabTar:

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

CrocoOCcTBOBaTh Pa3BUTHIO HWHTEpPECa K TEXHHKE, KOHCTPYHPOBAHMIO,
IPOrpPaMMHUPOBAHMIO, BBICOKHM TEXHOJIOTHSIM, dbopmMupoBaTh HaBBIKH
KOJUIGKTUBHOTO TPY/a.

CdopmupoBaTh HaBBIKM KOHCTPYHUPOBAHUS U POTPAMMHUPOBAHUS POOOTOB.

ChopmupoBaTh MOTHBAllMIO K OCO3HAHHOMY BBIOOPY  HH)KEHEPHOM

HAIPaBJIEHHOCTH O0yUYEHUs B JaJIbHEHIIIEM.
OCHOBHOE COAEP/KAHUE

1. BBeneHue B po6oTOTEXHHUKY (2 )

Po6ot1el. Buasl poboToB. 3HaueHre poOOTOB B KU3HHU uesoBeka. OCHOBHbIE
HarpaBieHus IpuMeHeHus poooToB. VickyccTBeHHbIN nHTEIIEKT. [IpaBuia paboTsl ¢
KoHcTpykTopoM LEGO

VYmpasnenue po6oramu. Metonbr obmenus ¢ pooorom. CoctaB KOHCTPYKTOpa
LEGOMINDSTORMSEVS. BusyanbHble S3bIKH IPOrpaMMHUpOBaHus. MIx ocHOBHOE



Ha3HA4YCHHC )41 BO3MO>XHOCTH. KOMaHIH:I YIIpaBJICHUSA p060TaMH.Cpezxa

MIPOrpaMMUPOBAHUS MOJYJIsS, OCHOBHBIE OJIOKH.

2. 3nakomctrBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 1)

[IpaBuna TeXHUKU OE30MACHOCTH MpU padoTe ¢ pPoOOTAMU-KOHCTPYKTOPAMH.
[IpaBuna obpamienust ¢ po6oramu. OCHOBHBIE MEXaHUYECKUE JIETAIN KOHCTPYKTOpA.
NX Ha3BaHME U HA3HAYCHHUE.

Monyns EV3. O630p, skpaH, KHONKH YIPaBIEHUS MOJYyJIEM, HHIUKATOP
COCTOSIHUS, TIOPTHI. Y CTaHOBKA OaTapeil, CrnocoObl SKOHOMUU dHEPTUH. BritoueHue
monyisg EV3. 3anncs nmporpamMmel 1 3amyck ee Ha BbinojgHeHne. CepBomMotopsl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTh M TOYHOCTH MOTOpa. MexaHWKa MEXaHU3MOB H
MallvH. Buapl coeIMHEHNH U Ilepeiad U UX CBOMCTBA.

Co6opka poboToB. COopka Moz poOOTa [0 HHCTPYKITUH.
[IporpammupoBaHue IBUKEHUS BIEPEN 110 MPAMOU TpaeKTopuu. PacyeT uncna

O60p0TOB KoJIeCa I IPOXOKACHUA 3aJaHHOTI0 paACCTOSHMAA.

3. JaTunkn LEGOMINDSTORMSEV3 EDU u ux napameTtpsbl. (6 1)

Jatuuku. JlaTuuk kacanus. YcrpoucTBo jgaruuka. [Ipaktukym. Pemenue
3a/1a4 HA IBUOKEHUE C UCTIOJIB30BAaHUEM JIaTUYMKA KACAHUS.

JlaTuuk 1BeTa, pexXuMbl pabOThl AaTuuKa. Pemenue 3agad Ha JBUXKEHUE C
UCIIOJIb30BaHUEM JTaTYMKa [[BETA.

VYapTpa3BykoBoW HaT4yuk. PenreHne 3aga4 Ha ABMIKEHHE C MCIIOJIB30BAHUEM
NATYUKA PACCTOSIHUS.

['mpockonmyeckuid aatuuk. MHdpakpacHblil JaTYMK, pEXUM MPUOIHKEHMUS,
PEXKUM Masika.

ITonxiroueHne TaT4YNKOB U MOTOPOB.

Wurepdeiic monyns EV3. Ilpunoxenus monyns. IlpeacraBnenue mnopra.
YpasieHne MOTOPOM.

[TpoBepounas padota Ne 1 o reme «3HaKOMCTBO € poOOTaMu
LEGOMINDSTORMS».

4. OcHOBBI NPOrPAMMHPOBAHUS M KOMIbIOTEPHO Joruku (9 )

Cpena mporpammupoBanuss Moxnyis. Co3gaHue Inporpammsl. Y JaJeHHE
0510k0B. Brinosnnenue nporpammsel. CoxpaHEHHE U OTKPBITHE IPOTPAMMBI.

Cuerunk kacaHuil. BeTBneHue no maryukam. MeTojbl NPUHATHS PELICHHIA

poboTtoM. Mozenu noBeieHus: IpU Pa3HOOOPA3HBIX CUTYALIHSIX.
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[Iporpammuoe obecneuenue EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBoiicTBa M CTpyKTypa MNpoekTa. PemieHue 3amady Ha JABWKEHUE BJIOJIb CTOPOH
KBajipara. Mcrnonp30BaHME HUKIIOB MPH PEIICHUHN 3324 Ha JIBUKCHHE.

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

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

Hcnonb30BaHWEe HWKHETO JaTyMKa OCBEIICHHOCTH. PemieHue 3amay  Ha
JIBWKEHHE C OCTAHOBKOM Ha 4YepHOM nuHUM.PelieHue 3agady Ha JBMKEHUE BJIIOJb
nuHun. KanubpoBka JaTymka OCBEIICHHOCTH.

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

kJeTok.CopeBHOBaHKE POOOTOB Ha TECTOBOM TOJIE.

5. [IpakTuKyM 1m0 cO0pKe POGOTH3UPOBAHHBIX cHcTeM (8 U)

Nsmepenune ocsemenHoctu. OnpeneneHne UBETOB. Pacrno3HaBaHHWE IIBETOB.
Hcnonp3oBanne kKoHCTpyKTOpa Lego B kauecTBe 1iudpoBoii 1abopaTopum.

N3mepenue paccrossauil 10 00beKTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilnewo cuinbl. Ilogbemusiii kpaH. Cuetunk 000poTOB. CKOpOCTH
BpalleHusi cepBOMOTOpa. MOITHOCTE. YTpaBieHHEe POOOTOM C MOMOIIBI0 BHEIIHUX
BO3JCHCTBHUM.

Peaxmust po6oTa Ha 3BYK, 11BeT, Kacanue. Taiimep.

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

KoncTtpyupoBanue mojeneit poOOTOB ISl pelIeHHs 3a7a4 ¢ UCIIOJIb30BAHUEM
HECKOJIbKMX pPa3HbIX BHUJIOB AAaTYMKOB. Pemienue 3agau Ha BBIXOJ W3 JAOMpHUHTA.
OrpaHuyeHHOE ABUKEHHE.

[IpoBepounas padota Ne2 o reme «Bunpl 1BHkeHUI POOOTOBY

6. TBopueckHe MPOEeKTHbIE PA00THI U COPeBHOBAHMS(6 1)

[TpaBuna copeBHoBaHui. PaboTta Hax mpoektamu «JIBH>KEHUE MO 3a1aHHOM
TpaekTopumn», «Kerenbpunr». CopeBHOBaHUE pOOOTOB HAa TECTOBOM TOJIE.

KoHctpynpoBanue coOctBeHHOM Mozenu pobora. IIporpammupoBanue u

UCIbITaHue cOOCTBEHHOM Mojenu pobota. [logBeaeHne UTOroB paboThl yJaluxcs.



ITogroroBka MOKJIAMOB, TPE3CHTALUM, CTEHJIOBBIX MAaTEPHAIOB [JIsI HWTOTOBOM

KoH(epeHInH. 3aBepIICHUE CO3/IaHNUs MOJIEIEH pOOOTOB I UTOTOBOM BHICTaBKH.

OOmasi NOpoAOKUTENIBHOCTh Kypca CcocTaBisieT 35 4yacoB, KOTOpHIE

pacIpeeneHbl CIeIyOIUM 00pa3oM:

YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUEC

Ne HaumeHoBaHue pa3iesioB U TeM Bcero Buabl KOHTpOJISE
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3makomMcTBO ¢ pobotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hdatunku LEGO u ux mapameTpsl. 6 [IpoBepounas paborta
4 |OCHOBBI TPOrPAMMHUPOBAHUS U 9 [IpoBepounas paborta
KOMITbIOTEPHOM JIOTUKH
5 |IIpakTukym mo coopke 8 [TpakTuyeckas paborta
POOOTU3UPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHBIE PaOOTHI U 6 CopeBHOBaHUS
COpPEBHOBaHUS Mozernel poOoToB.
[Ipe3enTanus
TPYIIIOBBIX TIPOSKTOB
BCET'O 35

DopMBbI KOHTPOJIA

1. TIpoBepouHsbie pabOTHI
2. TlpaxkTudeckue 3aHsATHS

3. TBopueckue MPOeKTHI

[Ipu oprasu3zanuMu NOPAKTUYECKUX 3aHITUA UM TBOPUYECKHX ITPOEKTOB
bopMUPYIOTCS Majble TPYIIIbI, cOCTOsIME U3 4 — 5 yuarmmxcs. st Kakaou Tpymisl

BBIACIIACTCA OTACIBHOC pa6oqee MCCTO, COCTOAIICC N3 KOMITBIOTEPA U KOHCTPYKTOpPA.

[Ipeobnamaromeit  ¢opmMol TEKYyHIEro KOHTPOJISI BBICTYINAET IPOBEpPKA

paboTocrocoOHOCTH podoTa:

® BBIICHCHHE TEXHUYECKOMN 3aJa4du,

® OIpCaAcCICHHC HYTeﬁ pEeUICHUA TEXHUYECKOM 3aJa4u

KoHuTpons ocymectBisercs B HopMe TBOPUESCKUX MPOEKTOB, CAMOCTOSTEIHHON

pa3paboTku pabdoT.



MeToabl 00yueHus

e [lo3HaBaTeabHBIM (BOCHpI/IHTI/Ie, OCMBICJICHHUEC U 3aIIOMHUHAHHUC

y4aluMKCsl HOBOTO MaTepHasa ¢ IpUBJICYEHUEM HA0JII0/IEHUS TOTOBBIX
IIPUMEPOB, MOAEIUPOBAHUS, U3yUYECHHS WILTFOCTPALUI, BOCIIPUATHS,

aHayu3a 1 0000IEHUS MAaTEpUATIOB);

L4 MGTOI[ IIPOCKTOB (HpI/I YCBOCHHUHN U TBOPICCKOM IIPUMCHCHNH HAaBBIKOB

¥ YMEHHH B TIpoliecce pa3paboTKu COOCTBEHHBIX MOJICIICH)

KOHTpOHBHBIﬁ MCTOJ (HpI/I BBISIBJICHHMH Ka4CCTBA YCBOCHUA 3HaHI/If/'I,
HAaBBIKOB " yMCHI/Iﬁ H UX KOPPCKIOUs B IIPOICCCC BBIITOJIHCHUA

MPaKTUYECKUX 3aaHui)

I'pyninoBas paboTa (MCIOIB3yEeTCs TP COBMECTHOM COOpKE MOJIEIEH, a

TaKKe Mpu pa3paboTKe MPOEKTOB)

@®opMbI OPraHu3aluu Y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTALWs;

PAKTUKYM;

YPOK-TIPOEKT;

YPOK IPOBEPKU U KOPPEKLIMU 3HAHUM U YMEHUU.
BBICTABKa;

COPEBHOBAHMUE;

Pa3paboTka Kaxaoro mnpoekra peanu3yercss B (OpME  BBINOJIHEHUS

KOHCTPYUPOBAaHUS U MNPOTPAaMMHUPOBAHUS MOJEIU poOoTa IS  pelieHus

NPEAJI0KEHHOM 3a7]auu.

B pesyabTare ndydyeHus Kypca yqyauuecsi J0JKHbI:

3HATH/MOHUMATD:

1.
2.

POJIb K MECTO POOOTOTEXHUKH B )KU3HH COBPEMEHHOTO OOIIECTBRA;
OCHOBHBIC CBEJICHUE M3 UCTOPHH Pa3BHTHS POOOTOTEXHUKH B Poccuu m
MHpE;

OCHOBHBIX TIOHSATHUSI pOOOTOTEXHHUKH, OCHOBHBIE TEXHUYCCKHE TCPMHUHBI,
CBSI3aHHBIC C TMpOIECCAaMH KOHCTPYHMPOBAHHUS W IMPOrPaMMHUPOBAHHUS
poOOTOB;

npaBHia ¥ Mepbl OE30MaCHOCTH MIPH PAdOTE C HNEKTPOUHCTPYMEHTAMU;



oO11ee yCTpOMCTBO U MPUHIIUIIBI IEUCTBUS pOOOTOB;
OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

0O0I11yI0 METOJIMKY PacyeTa OCHOBHBIX KHHEMATUUECKUX CXEM;

o N o g

MOPSIIOK OTBICKAHUS HEUCIIPABHOCTEH B PA3IMYHBIX POOOTHU3HPOBAHHBIX
cucTeMax;

9. MeToAMKY MPOBEPKHU pabOTOCTIOCOOHOCTH OT/CIIBHBIX Y3JI0B U JeTajei;

10. 0CHOBBI OMYIISIPHBIX SI3BIKOB TIPOTPAMMHUPOBAHUS;

11.mpaBuna TeXHUKA O€30MaCHOCTH MpU pabOTe B KaOMHETE OCHAIIEHHBIM
AIIEKTPOOOOPYI0BAHUEM;

12.0cHOBHBIEC 3aKOHBI AIIEKTPUUECKHUX IEMe, MpaBuiia 0€30MaCHOCTH MPHU
paboTe C DJIEKTPUUYECKUMH IIETSIMH, OCHOBHBIC PaJAMOAICKTPOHHBIE
KOMITOHCHTHI;

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

14.uMeTh TIPENCTABICHHUS O TIEPCIEKTUBAX PAa3BUTHUA POOOTOTEXHUKH,
OCHOBHBIC KOMITOHEHTHI IIPOTPAMMHBIX CPE;

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

16.pa3nuuyHble  CIMOCOOBI  MEpeAayd  MEXaHMYECKOTO  BO3JCHCTBHS,
pa3UYHbIC BUJIBI IIIACCH, BUJIBI M HA3HAYCHHE MEXaHUYECKHUX 3aXBaTOB;

Ymerb:

1. cobuparhb mpocTeiiime MoIeTu ¢ UCToyib3oBaHueM EV3;

2. CaMOCTOATEIBHO MPOSKTUPOBATh M COOMpPATh M3 TOTOBBIX JIeTajlel
MaHHUMYJISTOPBI ¥ pOOOTOB PA3TUYHOTO HA3HAYCHHS,

3. WCTONB30BaTh IS TPOrpaMMHUPOBaHUs  MHKpokoMmmbiorep EV3
(mporpammupoBath Ha aucruiee EV3)

4. BmaZeTh OCHOBHBIMH HaBBIKAMH pabOThl B BHU3yallbHOW Cpele
MPOTPaMMUPOBAHUS, TIPOTPAMMHUPOBATh COOpPAHHBIC KOHCTPYKIIMH TIO
3aJla4i HAYaJIbHOTO YPOBHSI CIIO’KHOCTH;

5. pa3pabaTbIBaTh W 3aMKUCHIBATH B BU3YAJIIbHOW Cpe/ie MPOrpaMMUPOBaHUS
TUTIOBBIC YIPABJICHHS pOOOTOM

6. monb3oBaThHCA KOMITBIOTEPOM, IPOrPaAMMHBIMH MIPOTyKTAMH,

HEO0OXOIUMBIMU sl 00yUYEHHUS MPOTrpaMMe;

10



/. mopOupaTb HEOOXOAMMBIE JATYMKU W HUCIOJHUTEIbHBIE YCTPOMICTBA,
co0uparh MPOCTEHIINE YCTPONCTBA C OAHUM WU HECKOJbKUMHU
JaTYNKaMU, COOUPATh U OTIAKUBATH KOHCTPYKIUU 0a30BBIX pOOOTOB

8. mpaBUIIBHO BBIOMpPATH BUJ NEPEJayd MEXaHUYECKOTO BO3JACHCTBUS IS
Pa3IMYHBIX TEXHUYECKHX CUTYyalluid, cOOMpaTh NCHCTBYIOIIME MOACITU
poOOTOB, a TAK)KE MX OCHOBHBIE Y3JIbl U CHUCTEMBI

9. BecTH MHIUBHUAYAJIbHBIC U TPYIIIOBHIE UCCIIEA0BATEIBLCKUE PAOOTHI.
O61mme yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eITEJILHOCTH

ITo3naBaTesibHasI AeATEJIbHOCTH

Hcnonp30Banne i1 NO3HAHUS OKPYXKAIOIIETO MHUpPA Pa3jIMYHBIX METOIOB
(HaOnrofeHue, UW3MEpPEHHe, ONbIT, JKCHEPUMEHT, MOJCIUPOBaHME U  Ap.).
OmnpeneneHue CTPYKTypbl OOBEKTa IO3HAHMS, IMOUCK W BbIAEICHHE 3HAYMMBbIX
(YHKUIMOHATBHBIX CBA3€H M OTHOILIEHUN MEXKY YacTSIMU LEJI0ro. Y MEHHE Pa3AeIIsTh
IPOLIECCHI HA JTallbl, 3BEHbS; BBIICICHUE XAPAKTEPHBIX NMPUYUHHO-CIIEICTBEHHBIX

CBS3EH.

OnpeneneHue aJeKBAaTHBIX CIIOCOOOB pElICHHs] Y4eOHOW 3aJadyd Ha OCHOBE
3aIaHHBIX aNrOpuTMOB. KOMOUHMpPOBaHNE M3BECTHBIX AJITOPUTMOB ACSTEIBHOCTU B

CUTyalusx, HC MpCAIoJararommnx CTanaapTHOC MPUMCHCHUC OAHOTO U3 HUX.

CpaBHeHHe, COIOCTaBJICHHUE, KiacCU(UKaIUs, paHKUPOBAHHE OOBEKTOB IIO
OJIHOMY WJIA HECKOJIbKUM TMPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPUAM. YMEHHUE

pasimyarb q)aKT, MHCHHC, 10Ka3aTCJIbCTBO, TUIIOTE3Y, AKCUOMY.

HccenmenoBanue  HECIIOKHBIX — NPAKTMYECKUX ~ CUTyallMd,  BBIABM)KCHHUE
NPEANoiIOKEHUH, TOHMMaHWE HEOOXOJMMOCTH HX TMPOBEPKM HA MPAKTUKE.
Hcnonb3oBaHre NMPaKTUUECKUX U JIA0OPATOPHBIX PadOT, HECIOKHBIX SKCIIEPUMEHTOB
JUIsl TOKA3aTeJIbCTBA BBIIBUIAEMBIX MPEAIOJIOKEHUM; ONKMCAHUE PE3YyJIbTATOB ITUX

pabor.

TBopueckoe pemieHME Y4yeOHbIX W IPaKTHUECKUX  3a7ad: YMEHHUE
MOTHUBHUPOBAHHO OTKAa3bIBaThCS OT oOpaslia, HMCKaTh OPHUTMHAIBHBIE PEIICHUS;
CaMOCTOSITEJIbHOE ~ BBIMIOJTHEHUE PA3MMYHBIX TBOPYECKHUX paboT; ydacTue B

IIPOEKTHOU JEATEIIBHOCTH.
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HNudopmManinoHHO-KOMMYHUKATUBHASA 1eATEJIbHOCTD

AJZleKBaTHOE BOCHOPHUSTHE YCTHOM peuyd M CIHOCOOHOCTh IEpeAaBaTh
COJIEp)KaHUE TMPOCIYIIAHHOTO TEKCTa B CXAaTOM WJIM pPa3BEPHYTOM BHJIE B

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

Oco3HaHHOe Oerjioe YTEeHHWE TEKCTOB pa3IUYHbIX CTWJIEH U JKaHPOB,
IpOBeAeHUE HMH(OPMALMOHHO-CMBICIOBOIO aHailu3a TeKkcTa. Mcmonbs3oBaHue

Pa3IMYHBIX BUJOB YTCHHS (03HAKOMUTEIIBHOE, IPOCMOTPOBOE, TOMCKOBOE U JIp.).

BnangeHne MOHONOTMYECKONM M AMATIOTMYECKOM peublo. YMEHHE BCTyNaTh B
pedeBoe OOIIEHHE, Y4acTBOBATh B JAMajore (IOHMMaTh TOUKY 3pEHUsl cOOECeqHMKa,
Opu3HaBaTh IMpaBO Ha HHOEe MHeHue). Co3naHue NHCbMEHHBIX BbICKa3bIBaHUM,
a/ICKBaTHO TEPEAAIOIINX MPOCIYIIAHHYIO U IPOYUTAHHYIO0 HH(POPMAIIHIO C 3aJaHHOU
CTENEHBIO CBEPHYTOCTH (KpPaTKO, BHIOOPOYHO, MMOIHO). CocTaBlieHHE IJIaHa, TE3UCOB,
KoHcrekTa. [lpuBeneHue mnpuMepoB, MOAOOp aprymMeHToB, (OpPMYJIMPOBAHUE
BbIBOJIOB. OTpakeHME B YCTHOW WJIM NUCBMEHHOW (opMe pe3ylbTaToB CBOEH

ACATCIbHOCTH.

YMenue nepedpasznupoBath MbICITb (OOBSICHITH «HMHBIMH CJIIOBaMK»). BbiOop u
UCIIOJIb30BAHUE BBIPAZUTENBHBIX CPEJICTB sI3bIKa U 3HAKOBBIX CHCTEM (TEKCT,
Ta0JIMIIa, CXeMa, ayTUOBU3YAIBHBIA PSJT M P.) B COOTBETCTBUHM C KOMMYHHUKATHBHOM

3aja4deit, cepoil u cutyaiueit oOIeHus.

Hcnonbp3oBaHue IJIA PCHICHUA ITO3HABATCIIBHBIX M KOMMYHUKATHBHBIX 3d/1a4
pas3IMdIHBIX HMCTOYHHUKOB I/IH(i)OpMaI_[I/II/I, BKJIIO4Yas  OHOUKIIONICAWH, CJIOBApH,

NuTtepHeT-pecypcsl u apyrue 0aspl JaHHBIX.

PediexcuBHasi 1eITEJIbHOCTD

CamocTosiTenbHass OpraHu3alus y4eOHOM AesTeabHOCTH (IMOCTAaHOBKA IIEJIH,
MJIaHUPOBAHUE, OINPEETICHUE ONTUMAIBLHOIO COOTHOIIEHHUS U U CPEACTB U Jp.).
Brnanenne HaBbIKaMu KOHTPOJISI M OLEHKHM CBOEW JI€ATEIIBHOCTH, YMEHHEM
MPEIBUACTh BO3MOXHBIE IIOCIEICTBUS CBOUX JeWcTBUM. IloMck W ycTpaHeHue
IPUYMH BO3HUKIIUX TpyaHocTer. OleHuBaHWE CBOMX Y4YE€OHBIX JOCTHXKCHUH,
MOBEJICHUs, 4YE€pPT CBOEH JIMYHOCTH, CBOETO (PU3MUECKOTO U SMOILMOHAIBHOTO
coctosiHusa. Oco3HaHHOE orpesereHne chepbl CBOMX HMHTEPECOB W BO3MOMKHOCTEH.
CobnroneHrie HOPM TOBEINCHUS B OKPYXKAIOIICH cpene, MpaBWil 3J0pOoBoro obOpasa

ZKHN3HU.

12



BH&I[CHI/IG YMCHUAMU COBMECTHOM JACATCIBHOCTH: corjiaCoBaHHC )41
KOooOpanHaouA ACATCIIbHOCTU C JPYTUMHU €€ YHACTHUKAMMU, OOBEKTHUBHOE OLICHUBAHUC
CBOCIo BKJIaJla B PCHICHHC 06HII/IX 3aJla4  KOJUICKTHBA, YUCT ocoOeHHOCTEH

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

OHCHI/IBaHI/Ie CBOEH ACATCIIBHOCTH C TOYKH 3PCHUA HPABCTBCHHLIX, IIPABOBLIX
HOPM, 3CTCTHUIYCCKUX HCHHOCTCﬁ. HMcnonp3oBaHue CBOUX IIpaB 1 BBIIIOJIHCHHUEC CBOUX

0053aHHOCTEH Kak rpakAaHuHa, YieHa 00IecTBa U y4eOHOTO KOJIJIEKTHBA.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

5 Ki1ace

4 2
2 2 S IlnanupyemMsble pe3yabTaThbl 00y4eHHs
== g s
® 2| o Pa3nen/ T
5 S| & ) Bujabl KoHTpOIsA
5 > Tema 2 IIpeametHbIe YHuBepcaibHble Y4eOHble JIu4HOCTHBIE
5 z § pe3yabTaThbl neiicrBus YYJI pe3yJabTaThbl

Tema 1. BBeneHue B po00TOTEXHHKY (2 1)

1 | PoGotel. Buasl po6oTOB. 1 | Nmers obmme | PeryastTuBuble: Cwmwbicnoobpazosanue | becena,
3HaueHue pobOTOB B MIPECTaBICHUS 0 | yenenonazauue — — aJIeKBaTHas 3ager 1o
JKU3HH YETIOBEKA. 3HaueHHue poOOTOB B | POPMYIUPOBATH U MOTHBAIHs y4eOHOI npaBujIaM paboThI
OcHoBHBIE HAIIPaBIICHUS JKU3HU YETIOBEKa. yAEpKUBaATh yYCOHYIO JESITEbHOCTH. C KOHCTPYKTOPOM
npuMeHeHus poOOTOB. 3HaTh mpaBwia paboTHI | 3a1ady; Hpascmeenno- LEGO
[TpaBuna paGoThI ¢ C KOHCTPYKTOPOM nlaHuposanue — BBIOUpaTh | dmuueckast
KoHcTpykTopom LEGO JCCTBHS opuenmayus —

2 | Ypasnenue poOoTamMH. 1 | 3Hanue nousATHA B COOTBETCTBHH C yMeHHe u30eratb WNuauBuyanbHbBIIT
Mertoas! 001eHHs € IrOpUTMa, IIOCTABIICHHOW 3aJ1a4el 1 KOH(IMKTOB U , GpOHTANBHBIN
poboTOoM. WCTIOJTHUTEIS YCIIOBHSIMU €€ PeaTM3alii. | HaXOAMUTh BBIXOJBI U3 | OIMPOC
CocTaB KOHCTpYKTOpa ITOPUTMA, CHCTEMBI IMo3naBaTebHBIE: CHOPHBIX CUTYyaIUil
LEGOMINDSTORMSEV KOMAaHJI UCIIOJIHUTEIIS obweyuebHvle —

3. (CKN) UCIOJIb30BaTh 00IIHE
S3b1KH Hmets ob1iee [IPUEMBI PELICHUS
POTPaMMHPOBAHHSI. MIPEJICTABJICHHUE O CpeJie | MOCTaBJICHHBIX 3a7ady;
Cpena IPOrPaMMHUPOBAHUS KoMmmyHuKaTHBHBIE:
POTPaMMHPOBAHHUS MO/TYJIs, OCHOBHBIX UHUYUATNUBHOE
MOJTyJIsI, OCHOBHBIE OJIOKH. Onokax. compyOHUYecmao — CTaBUTh
BOIIPOCHI, 00paIaTbes 3a
MTOMOIIBIO, TIPOSIBIIATH
aAKTUBHOCTD JIJIS PEIICHUS
KOMMYHHKATHBHBIX 33124
Tema 2. 3nakomctBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 v)
\ 3 \ [IpaBuiia TeXHUKHU \ 1 \ 3HaHHE COCTAaBHBIX \ PeryasituBHble: n1anuposa \ Cmvlcnoobpazosanue | becena
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0€30IacCHOCTH IPH padboTe
¢ poboramu-
KOHCTPYKTOpPaMHU.
[TpaBua oOpareHws
pobotamu. OCHOBHBIE
MEXaHUYECKHUE JICTAIIN
KOHCTPYKTOpa U MX
Ha3HAYCHUE.

4acTe YHUBEPCAIBHOTO
koMmiuiekra LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIui.
CriocoOHOCTD yJaImxcst
BOCIPOM3BECTH ITAIIbI
cOOpKH U OTBETUTDH Ha
BOIPOCHI.

Hue — BBIOMpaTh ACHCTBUS B
COOTBETCTBHUH C
IIOCTaBJICHHOM 3a7a4el U
YCIIOBHSIMU €€ Peah3allvu.
IMo3naBaTenbHbIC: 00U EYY
eOHble — YMCHHE
CaMOCTOSITENILHO BBLACTIATD
1 GOpMyIIUPOBAThH

Monyns EV3. O630p,
9KpaH, KHOIIKH
VIIPaBICHUS MOIYJIEM,
WHAUKATOP COCTOSIHHSI,
MOPTHI. Y CTAHOBKA
OaTapei, crtocoObI
9KOHOMHU SHEPTHUH.
Bxntouenue monyns EV3.
3anuch NporpaMMsbl 1

3aITyCK €C Ha BBITTOJIHCHHC.

3HaHHe Ha3HAYEHUE
KHOMOK Monyist EV3.
YMeHre cocTaBUTh
MIPOCTEHIILYIO
POrpaMMmy Io
11a0JI0Hy, COXPaHATh U
3aIyCKaTh MPOrpammy
Ha BBIITOJHEHUE

[IO3HABATEJIBHYIO LIEIb
yMEHUE pa3aeniaTh
IIPOLIECCHI HA ATAIlbI,
3BEHbS; BBIJICICHUE
XapaKTEPHBIX IPUYHHHO-
CJIEJICTBEHHBIX CBS3EH.
KoMmyHuKaTuBHBIC: UHUY
uamueHoe compyoOHU4ecmeo
— CTaBUTH BOIIPOCHI,
oOpamiarbes 3a HOMOIIBIO;

CepBomoropsl EV3,
CpaBHEHUE MOTOPOB.
MOoOIIHOCTh U TOYHOCTD
MoTopa. Mexanuka
MEXaHU3MOB U MalllvH.
Bunasicoennnenuii u
nepe1ayd U uX CBOMCTBA.

3HaHuE napamMeTpoB
MOTOpA U UX BIUSHUE
Ha paboTy Mozenu
Nmets npenicraBiexHue o
BHUJaX COCIUHEHUN U
nepeaad.

MPOSIBIISITh aKTUBHOCTH BO
B3aWMOJICVICTBUM IS
peneHus
KOMMYHUKaTUBHBIX 3a7a4

Co6opxka moaenu podota
110 UHCTPYKLIHH.
IIporpamMmmupoBanue
JBUKEHMSI BIIEPE 110
MIPSIMOM TPAEKTOPHUHU.
Pacuer uncna 060poToB
KoJieca JIsl IPOX 0K IEHUS
3a/1aHHOTO PACCTOSHHUS.

CnocoOHOCTb yJamuxcs
BOCIIPOU3BECTH 3TaIbI
COOpKH M OTBETUTH Ha
BOIIPOCHI.

YMeHue BBITOJHUTh
pacuer ymncia 000poTOB
KoJreca JyIst
MPOXOXKICHHS
3aJJAHHOTO PACCTOSHMUS.

— aJIeKBaTHas
MOTHBAIHSI y4eOHOM
NeSITeTbHOCTH;
aKTyaJu3anus
CBEICHUI U3 JTUYHOTO
YKU3HEHHOTO OIIBITA;
(dhopmMupoBaHue
TOTOBHOCTH K
MIPOAOIKEHHUIO
00y4YeHUS C IETTBI0
MONyYeHUS
WH)XEHEPHOTO
o0Opa3oBaHuS;
OCBOCHHE THITHYHBIX
CUTYaIU} yIpaBiIeHUs
poboTramu.
Hpascmeenno-
Imu4eckas
opueHmayus —
yMeHHue u3oerartb
KOH(JIUKTOB U
HaXO/IUTh BBIXO/IbI U3
CIIOPHBIX CUTYallUui

3a4eT 1o
MIpaBUJIaM
TEXHUKHA
0e30MacHOCTH

becena,
MPAKTUKYM

becena,
HNPAKTUKYM

becena,
MPAaKTUKYM

16




Tema 3. latruukn LEGOMINDSTORMSEV3 EDU u ux napamMerpsbl. (6 1)

7 | JaTuuk xacaHusl. 1 | YMmenue pemats 3a1auu
Y CTpolcTBO JaTYMKa. Ha JIBUOKEHUE C
[IpakTukym. Pemenue KCIIOJIb30BAHUEM
3aJa4 Ha JBU)KEHUE C JaTYMKa KacaHHs.
UCIOJIb30BaHUEM JIaTUHKA
KacaHwusl.

8 | JlaTuuk nBera, pexKxuMbl 1 | 3nanue BnusHuE
paboThI naT4nKa. IPEIMETOB Pa3HOTO
Pemenue 3a1a4 Ha [[BETa Ha [TOKa3aHUs
JIBIDKEHUE C JATYNKA OCBELIICHHOCTH
UCIIOJIb30BAaHUEM JIaTUUKa

9 | ViubTpa3ByKOBOM TaTUHK. 1 | 3nanme ocoOeHHOCTEH
Pemenue 3a1a4 Ha paboThI JaTynKa
JIBIDKEHUE C YMeHue pears 3a/1auu
UCIIOJIb30BaHUEM JIaTUHKA Ha JIBUKECHUE C
paccTosHUS UCIIOJIb30BaHUEM

JTATYNKA PACCTOSHMSL.

10 | I'mpockommyeckuit 1 | YmeHue pemats 3a1aun
natuuk. MadpakpacHsblii Ha JBUXKCHUE C
JATYHK, PEKUM UCTIOJIb30BaHUEM
NpUOIIMKEHUS, PEXKUM THPOCKOITNIECKOTO
Masika. JIaT4YHKA.

11 | Mogxmrouenue matynkoBu | 1 | YMeHue Ha3bIBaTh
MOTOPOB. JTATYUKH, UX QYHKIHUU U
WuTtepdeiic momyns EV3. CHOCOOBI MOJIKITIOYEHUS
[Tpunoxenus MoIyssl. K MOJYIIIO;
[Ipencrasnenue mopra. NpaBUIBHO paboOTaTh €
YnpaBiaeHre MOTOPOM. KOHCTPYKTOPOM

12 | TIlpoBepounas pabora Ne 1 1 | O6oOmenune u
1o TeMe «3HaKOMCTBO C cHCTeMaTH3alus

poboTtamu
LEGOMINDSTORMS».

OCHOBHBIX ITOHSITUH 11O
TEME

PeryasituBHble: nianuposa
Hue — BBIOMpATh JEHCTBUS B
COOTBETCTBHUH C
IIOCTaBJICHHOM 3a7a4el U
YCIIOBUSIMU €€ peasn3alllu.
Ilo3naBarenbHblIe:00We)Y
eOHble — CAMOCTOSITENILHO
BBIICIIATH U
dbopmynrpoBaTh
[I03HABATEJIbHYIO LIETIb.
KommyHukaTuBHbIe: UHUY
uamugHoe compyOHU4ecmeo
— CTaBUTbH BOIIPOCHI,
o0OpamaThCs 3a TOMOIIBIO;
MPOSIBIISATE AKTUBHOCTH BO
B3aUMOJICUCTBUU 11
pelieHus
KOMMYHUKATHUBHBIX 3a71a4
ynpasnenue
KOMMYHUKayueu —
aJIeKBaTHO MCHOJIb30BaTh
peUbJIs TUNIAHUPOBAHUS U
perysisiuuu cBoen
JIeSITEIIbHOCTH

Cwmbicnoobpazosanue—
aJieKBaTHast
MOTHBAIHs y4eOHOI
JESITeNIbHOCTH.
Hpascmeenno-
amuyeckas
opueHmayus —
yMeHue u3oerartb
KOH(JIMKTOB U
HAXOJUTh BBIXOJIBI U3
CHOPHBIX CUTYyaIUil

becena,
MPaAKTUKYM

NunuBuayansHbIid
, COOpaHHast
MOJICIb,
BBIIOJTHSIOIIAS
npeirnoiaracMbie
EUCTBUAL.

NunuBuayansHbIid
, COOpaHHast
MOJICIb,
BBIITOJTHSFOIIIAS
MpeIrnoJiaracMbie
JIENCTBHA.

becena,
MPaKTUKYM

becena,
NPaKTUKYM

IIpoBepounas
pabota Ne 1
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Tema 4. OcHOBBI MIPOrpaMMHPOBAHUSA U KOMINIbIOTEPHOIH JIOTHKH (9 U)

13 | Cpena 1 | Cnocobnocts yuamuxcs | Pezyiamuenvie YY/I: Cwmbicnoobpazosanue | becena,
IPOrpaMMUPOBAHUS BOCTIPOM3BECTH ITAITbI TUTAHUPOBAHHUE - — aJIeKBaTHas MPAaKTUKYM
monyist. Cozmanue IPOrPaMMHUPOBAHUS U orpeierieHre MOTHBAIHS y4eOHOI
[IPOrpamMMBl. OTBETHUTbH Ha BOIIPOCHL. MOCTICIOBATEIBHOCTH NeSITeIbHOCTH;

Y nanenue 6JI0KOB. MIPOMEKYTOUHBIX IIEJICeH C aKTyalu3alus
BrimonHenue nporpaMmel. Y4€TOM KOHEYHOTO CBEICHUI U3 TMYHOTO
CoxpaHeHHUE U OTKPHITUE pe3yibTara. JKU3HEHHOTO OIIBITA;
IPOTrpaMMBl. YMeHue ucronp30BaTh dbopmupoBanue

14 | Cyeryuk KacaHuii. 1 | YMeHue ucrnonb30BaTh pa3jM4yHbIe CPeICTBA TOTOBHOCTH K WNHnuBuyanbHbIA
BetBnenue no garunkam. BETBJICHUSI IPU CAMOKOHTPOJIA (IHEBHUK, | MIPOIOHKCHUIO , COOpaHHast
MeTo b1 TPUHSTUS PEIICHUH 3a/1a4 Ha nopThono, TaOIHIIbI 00y4YeHUS C ETBI0 MO/IEIIb,
pelIeHHA POOOTOM. JIBIOKCHUE JIOCTYKEHUS Pe3yJIbTaTOB, | TOJTY4YEHUS BBITTOJTHSTFOIIAST
Monenu nmoBeaeHus Ipu Oecena ¢ yuuTeNneM U T.1.). | UHKEHEPHOI'O npernonaraeMple
Ppa3zHOO0pa3HBIX Hlo3nasamenvnuvie YY/I: o0pa3oBaHus; JICUCTBHS.
CUTYAIHSIX. Ywmenue UccnenoBanue OCBOCHUE THITHYHBIX

15 | IIporpammuoe 1 | Ymenue ucnonab30BaTh HECJIOKHBIX IIPAKTUYECKUX | CUTYyallui yrpasieHus | Becena,
obecnieuenue EV3. LUKJIBI TIPY PELICHUH CUTyallUH, BBIJBHKCHHE poboTamu. IPaKTUKYM
Cpena LABVIEW. 3a7a4 Ha JBHIKEHHUE IPEIIONIOKEHHH, Hpascmeenno-

OCHOBHOE OKHO MOHUMAaHHe IMuUYecKas
CBoiiCcTBa U CTPYKTYpa HEO0XOAUMOCTH HX opuenmayus —
MIPOCKTA. MIPOBEPKHU Ha MPAKTHKE. YMEHHE U30eraTh
Permenue 3amau Ha Ucnons3oBanue KOH(MIMKTOB U
JIBUKCHHE BJIOJIb CTOPOH MPAKTUYECKHUX U HAXOJIUTh BBIXOJIBI U3
kBajpata.lcrnons3oBanme nabopaTopHbIX padoT, CHOPHBIX CUTYaIUil
[TUKJIOB MPHU PEIICHUH HECJIOKHBIX IKCTIEPUMEHTOB

3a/1a4 Ha JBIKEHUE. TSl TOKa3aTeIhCTBA

16 | IIporpammHbIe OJIOKH U CrocoOHOCTh yJamuxcsi | BRIABUTaeMbIX Bbecena,
ITAJIATPBI BOCIIPOU3BECTH JTaIlbl IPEANOJI0XKEHUH; OIIMCaHNE MPAKTUKYM
IporpaMMHUpPOBaHU cOOpKHU U pe3yIbTaToOB STHX PAdOT
CrpaHuiia anmapaTHbIX HPOrPaMMHPOBAHUS 1 Kommynuxamusnsie YY/I:

CPEICTB OTBETUTH Ha BOTPOCHI YMeHune onpenensTh
Penaktop koHTEHTa YYUTETS. HanboIIee paMOHATILHYIO
HNHcTpyMeHThI OCICAOBATCIIBHOCTD
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YcTrpaHneHnue HenonaokK.
[Tepezamyck Momysst

JIEUCTBUI IO
KOJUJICKTUBHOMY

17 | Pemenne 3amgay Ha CrocoOHOCTD y4YaIIuXcsi | BBIIOIHEHUIO y4eOHOU WuauBuyanbHbII
JIBU)KEHUE 110 KPUBOM. BOCIIPOM3BECTH ATAIbI 3a1auu (T1aH, aITOPUTM, , COOpaHHast
HeszaBucumoe ynpasienue MPOrPaMMUPOBAHUS U MOJAYJIH U T.]I.), & TAKXKE MOJIEb,
MoTtopamu. [loBopoT Ha BBINOJIHATH PaCcyeT yIia | aJeKBAaTHO OLICHUBATH U BBITTOJTHS OIS
3aJJaHHOE YHCJIO TPaayCoB. MOBOPOTA. MIPUMEHSTH CBOU MpeanoaaracMbie
Pacuer yria noBopora. CITOCOOHOCTH B JIEHCTBUS.

18 | Ucnosb30BaHHUE HUKHETO VMeHue pemars 3a1aui | KOJUIEKTUBHON NunuBuayanbHbIi
JlaTYMKa OCBEIIICHHOCTH. Ha JIBMOKCHUE C JIeATEeITLHOCTH. , COOpaHHast
Pemenwne 3agau Ha OCTaHOBKOM Ha YepHOU ‘VYMeHue caMoCTOSITEIbHO MOJIEb,
JIBIKCHHUE C OCTAaHOBKOM JIMHAN OIICHUBATbH CBOIO BBITTOJTHSFOIIAS
Ha YEpHOH JINHUM. ACATCIIBHOCTD 1 OpeanoaaracMbIc

JIeSITeIIbHOCTh YJICHOB JIEHCTBHSI.

19 | Peurenue 3agay Ha YMeHue pemiars 3ajjadd | KOJJIEKTHBA IOCPEACTBOM
JOBWKECHUE BIOJIb JIUHHH. Ha IBWKEHUE BJOJIb CpaBHCHU! C
Kanu6poBka nardynka YEPHOU JIMHUU ACSATCIIbHOCTBIO APYTHX,

OCBEIIICHHOCTH. YCTaHOBJIEHHBIMH HOPMaMH.

20 | IIporpammupoBaHue VMeHue pemarh 3aa4u | Y MCHHE HCIIOIB30BATh becena,
MonyJiei. Pemenue 3agau Ha IPOXOXKIAECHUE 10 MOHOJIOT U TUAJIOT IJIs1 MPAKTUKYyM
Ha IIPOXO0XKIEHUE T10 TIOJII0 IIOJTIO M3 KJICTOK. BBIPAXXCHUA 1
13 KJIETOK JI0Ka3aTesIbCTBa CBOEH

21 | CopeBHOBaHHE POOOTOB O06o6mIeHne u TOYKH 3pCHUS. CopeBHOBaHME
Ha TECTOBOM M0Jie. 3aueT CHCTEMaTH3aIns poboTOB
BPEMEHU U KOJINYECTBA OCHOBHBIX ITOHSITHH IT0
OIMOOK TeMme «OCHOBBI

MIPOrPaMMHUPOBAHUS
Tema 5. [IpakTUKYM 10 cOOpKe POOOTH3MPOBAHHBIX cucTeM (8 u)

22 | I3MepeHneoCBeeHHOCTH 1 | 3nanue Ha3HAYEHUA U Pezynamuenvie YY/I: dopmupoBaHue becena,

. Onpenenenue BETOB. OCHOBHBIX PEXHMOB MJIaHUPOBAHUE - TIOHSITUS CBSI3U MPAKTUKYM
Pacrnio3naBanme 11BETOB. paboTHI TaTuMKa IIBETA onpeneneHue Pa3IUYHBIX SBJICHUH,
Hcnonb3oBanue MOCJIeI0BATEILHOCTH MPOIIECCOB, 0OBEKTOB;

KOHCTPYKTOpA B KaU€CTBE
1 poBoii 1abOpaTopuu.

MPOMEKYTOUHBIX LIEJICH ¢
Y4YC€TOM KOHCYHOT'O

aKTyaJTu3alus
CBEJIECHUN U3 JTUYHOI'O
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23

N3mepenue paccTosHUN
10 OOBEKTOB.

3HaHue Ha3HAYECHUE U
OCHOBHBIX PEKHMOB

pe3yJibTara.
yMEHUE BHOCUTD

CkanupoBaHue paboThI HEOOXOIUMBIC TOTIOTHCHHUS
MECTHOCTH. YJIBTPa3BYKOBOT'O 1 U3MEHEHUS B X0JI€
JIaTYHKAa. pelieHus 3a1ad.

24 | Cwia. [Tne4o cubl. YMeHue BhIIOIHATh Hlo3nasamenvnuvie YY/I:
ITogbeMHBIN KpaH. pacyeTsl Ipu dopmupoBaHue
Cuerunk KOHCTPYUPOBaHUU CHCTEMHOI'0 MBIILJICHUS —
060poToB. CKOPOCTH MOJABEMHOTO KpaHa. CIOCOOHOCTH K
BpalIeHUs CEPBOMOTOPA. PACCMOTPEHMIO U ONTUCAHUIO
MOoOIIHOCTS. 00BEKTOB, SIBJICHUH,

25 | YnpasieHnue podoToM ¢ Ymenune IIPOLIECCOB B BUJIE
MIOMOILIbIO BHELITHUX MIPOrpaMMHUPOBATh COBOKYITHOCTH 0oJiee
BO3JICHCTBUIA. po0ora, MPOCTHIX JJIEMEHTOB,
Peakuus po6oTa Ha 3BYK, OCTaHAaBIIMBAIOLLIETOCS COCTaBJISIOLIUX €IUHOE
LIBET, KacaHHe. Ha OTPEICTICHHOM enoe.

Taiimep. pacCTOSHUU 10 OCYILIECTBUTH IIEPEHOC
MPENATCTBUS 3HaHUH, YMEHHUH B HOBYIO

26 | JIBmKeHHE 110 3aMKHYTOM Hamnucanne mporpammer | CUTYalMIO Ul pELICHUSA
Tpaektopuu. Pemenue I IBUKEHHS 110 Kpyry | MPo0sieM, KOMOMHMPOBAThH
3a71a4 Ha KPUBOJIMHEITHOE gepe3 MEHIO HM3BCCTHBIC CPCACTBA LA
JBIDKCHHE. KOHTpOJLIEpa. 3amycK i | HOBOT'O PELICHHs PoOiem;

OTJIaJIKa IPOTPaMMBI. Kommynukamuenwvie YY/I:
Hanucanue apyrux YMmenue onpenenarsb
NPOCTBIX IPOrpaMM Ha | HAMOOJIEE PallMOHATIEHYO
BBIOOP YHYAIIMXCS U UX OCJIEIOBATEILHOCTE
CaMOCTOSITENIbHAs JENCTBUI 1O
OTJIAJKA. KOJUIEKTUBHOMY

27 | KoncrpymnpoBanue Hanucanue nporpammsel | BBIIIOJIHCHHUIO y4eOHOM

Moelel poOOTOB ISt
pelIeHus 3a1a ¢
UCTIOJIH30BAHUEM
HCCKOJIBKHX PA3HBIX
BUJIOB JIaTYHKOB.

JUISL IBMDKCHUS T10
KOHTYPY TPEYTrOJIbHUKA,
KBaJpara.

Po0or, 3anuchIBaronii
TPACKTOPUIO IBHKCHHUS

3amauu (T1aH, aITOPUTM,
MOJIYJIU U T.]I.), & TAKXKE
aJICKBaTHO OIICHUBAThH U
MNPUMCHATH CBOU
CITOCOOHOCTH B

YKU3HEHHOTO OIBITa
MH)OPMAITMOHHON
JeATeNbHOCTH;
OCBOEHHE THUITMYHBIX
CUTYyallUi yIIPaBICHUS
poboTamu, BKIIIOYast
U(pPOBYIO OBITOBYIO
TEXHUKY.
dbopmupoBaHHe
YMEHUS

OCYUIECTBIIATH
COBMECTHYIO
MH(POPMAIIMOHHYIO
JesTeNbHOCTb, B
YaCTHOCTH, TIPH
BBIIIOJTHEHUH
y4eOHBIX 3aJJaHUH, B
TOM YHCJI€ IPOEKTOB.

becena,
MPAKTUKYM

becena,
MPaAKTUKYM

WNHuBunyansHbIin
, COOpaHHast
MO/ICITb,
BBIIIOJTHSIOIIAS
MpeAnoaaracMbie
JIENCTBHA.

WNHuBuyanbHbI
, COOpaHHast
MO/IENb,
BBIIIOJTHSIONIAS
MIPEANOIaracMble
e CcTBUA.

NHnvBuyanbHbIN
, COOpaHHast
MO/IEIb,
BBITIOJTHSIOIIAS
MPEANOJIaracMble
NEUCTBUSL.
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Y IIOTOM TOYHO €€ KOJUIEKTUBHOM
BOCTIPOU3BOISIIUI JeSITEIbHOCTH.

28 | Pemenne 3a1a4 Ha BBIXOI 1 | Co3ganue u oTiaaka YMeHre caMOCTOSTEIBHO NuauBuayanbHBINA
U3 JaOupHUHTA. POrPaMMBbI ISl OILICHUBATh CBOIO , coOpaHHas
OrpannueHHoe JBUXKEHHS poOoTa JIeSITENIBHOCTD U MOJIETIb,
JBIDKEHUE. BHYTPH [TOMEILIEHUS U JESITEIbHOCTh YJICHOB BBITTOJTHSFOTIIAS

CaMOCTOSTEIILHO KOJIJICKTHBA IIOCPEICTBOM nperonaraeMple
OrubaroIIero CpaBHEHHSI C JICHCTBUSI.
MIPETIATCTBHSL. NEeSITETbHOCTBIO IPYTHX.

29 | IIpoBepounas padota Ne2 1 | OGoOuenue u YMeHHE UCTIOIb30BaTh [IpoBepounas
1o TeMe «Bubl CUCTEMaTH3aLHs UH(POPMALIKIO C YYETOM pabora Ne2
JBUKEHHUI pOOOTOBY OCHOBHBIX MOHSITHUN MO | 9TUYCCKUX U TIPABOBBIX

TeMme «BUabl ABIDKEHUN | HOPM.
poOOTOBY»
6. TBopueckne NMPoeKTHbIE Pa0OTHI U COPeBHOBAHMSI(6 1)

30 | Pabora Hag mpoekTaMu YMeHue cocTaBiATh PeryastuBuble:yerenonae | Camoonpeoerne- CopeBHOBaHUSA
«/IBMKEHME 110 3aJaHHOHN TJIaH JEUCTBUN TS aHue — peodpa3oBHIBATH Hue —

TPAEKTOPUIY, pEeIIeHUs CIOXKHON MPAKTUYECKYIO 3374y CaMOCTOSITENTHOCTD U
«Kerenbpunr. 3a71a4n B 00pa30BaTEIbHYIO; JMYHAsS
[TpaBuiia cCOpeBHOBaHMIA. KOHMPOTIb U CAMOKOHMPOAb | OTBETCTBEHHOCTH 32

31 | CopeBHOBaHHE POOOTOB YMeH#ne cocTaBiIsiTh — UCTOJIb30BaTh CBOU TIOCTYIIKH. CopeBHOBaHUSA
Ha TECTOBOM I10J1€. 3a4eT TUTaH JeHCTBUM 1S yCcTaHOBJIEHHBIE TIpaBuiia B | Cublcioobpazosanue
BPEMEHU M KOJIMYEeCTBa PEILIEHHSI CII0KHOM KOHTPOJIE CIIOcO0a peleHusl | — CaMOOIIeHKa Ha
o100k 3a7auu 3a7a4H. OCHOBE KpUTEpUEB

KOHCTPYUPOBaHUS ITo3naBartenbHbI€: 001 YCHEHOCTH Y4eOHO
pobota yuebHvle — TBOpUECKOE JESITeTTbHOCTH

32 | KoHcTpynpoBanue Pazpabotka pelieHne y4eOHbIX U Hpascmeenno- Pemenue 3agau
COOCTBEHHOW MOIENH COOCTBEHHBIX MO/JIEJICH B | IPAKTHYECKUX 3a]au: amuyeckas (MHZ. ¥ TPYIII)
pobota TpyIIax. YMEHHE MOTUBUPOBAHHO opuenmayus —

33 | [IporpammupoBanue u IIporpammupoBanue OTKa3bIBAThCS OT 00pasiia, HaBbIKH Pewrenue 3anau
UCTIBITAHWE COOCTBEHHOU MOJIEH B Ipynmnax HCKaTh OPUTMHAIbHBIC COTPYAHHIECTBA B (MHA. ¥ TpyI)
MoJ€eN poboTa. PEIIEeHUsT; CAMOCTOSITEIHPHOE | Pa3HBIX CUTYAIIMSIX,

BBITMIOJTHEHHUE Pa3IMUHbIX yYMEHHE He CO3/1aBaTh
34 | IlpeseHTanuu u 3amuTa IIpe3enTamus Mojieniell | TBOPYECKHUX paboT; yuacTue | KOHQPIUKTHBIX 3amura npoekrTa
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npoekrta «Moit
YHHUKAJIbHBINA pOOOT»

B IIPOEKTHOM ACSATEIBHOCTU
KomMmyHHKaTHBHBIC: 630U

35

IIpe3enTanuu u 3amura
npoekrta «Moi
YHUKAJIBHBIN poOOT»

[IpezenTanus moaenen

Mooeticmsue —
(dhopMyIUpoBaTh
COOCTBEHHOE MHEHHE U
MTO3HIIUIO

CUTyalll U HAXOAUTh
BBIXOJIBI

3anuTa mpoeKTa
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