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IHOACHUTEJIBHASA 3AITMCKA

Hcnons3oBanue koHcTpyktopa LEGO EV3 no3BonsieT co3naTe YHUKAIBHYIO
00pa3oBaTENbHYI0 Cpely, KOTOpas CHOCOOCTBYET Ppa3BUTHIO HWHXKEHEPHOTO,
KOHCTPYKTOpPCKOro MbImieHus. B mpomecce pabotet ¢ LEGO EV3 yuenukwu
OpUOOPETAIOT OMBIT PEUICHUSI KaK TUIIOBBIX, TaK W HEMIA0JIOHHBIX 3a7ad Io
KOHCTPYUPOBAHUIO, MPOTPaMMHUpPOBaHUI0, cOopy naHHbIX. Kpome Toro, pabora B
KOMaHJie¢  CIOCOOCTBYeT  (OpPMHUPOBAHMIO  yMEHHUS  B3aUMOJICWCTBOBATH  C
coydeHUKamu, (OpMYIUpOBaTh, AHAIM3UPOBATh, KPUTUYECKA  OIICHUBATH,

OTCTanuBaThb CBOU HACH.

LEGO EV3 o0ecrnieunBaer mpocToTy mpu cOOpKE HAYaIbHBIX MOJIENEH, YTO
MO3BOJISIET YUCHUKAM TOJyYUTh PE3YJIbTAT B MpeJiesiaX OJHOT0 WIH Napbl ypokoB. U
IIPY 3TOM BO3MOKHOCTH B M3MEHEHUHU MOJIEJEH U MPOrpaMM — OY€Hb IIMPOKUE, U
TaKOM MOXOJl MO3BOJSET yUYallUMCS YCIOXHSATh MOJACNIb U MPOrpaMMy, MPOSBIISITh
CaMOCTOSATENIbHOCT, B H3yuyeHHH TeMbl. Ilporpammuoe oOecneuenne LEGO
MINDSTORMS Education EV3 o6namaeT odeHb IIMPOKUMU BO3MOXKHOCTSMH, B
YaCTHOCTH, TO3BOJISIET BECTH pabOuyr0 TETpajab M MPEACTABIAThH CBOH IMPOCKTHI

npsiMo B cpefie mporpammHoro oobecneuenns LEGO EV3.

Heasb kypca:
N3yuenue kypca «PoOOTOTEXHMKa» Ha YypPOBHE OCHOBHOIO OOUIETro
00pa30BaHMs HAIPABICHO HA JOCTHKEHHUE CIEAYIOIIeH LIeNu: pa3BUTUE HHTEpeca

ITKOJbHHUKOB K TCXHHUKC U TCXHHUYCCKOMY TBOPUCCTBY.

3amaum:

1. Tlo3HakOMUTH c IIPAKTUYECKUM OCBOCHUEM TEXHOJIOTUH
IIPOCKTUPOBAHUSA, MOJCIUPOBAHUS W  U3FOTOBJIEHUS MPOCTEHILINX
TEXHUYECKUX MOJIEIIEH.

2. Pa3BuBaTh TBOPUYECKHE CIIOCOOHOCTHU U JIOTUYECKOE MBIIIICHUE.

3. BbisiBUTH W pPa3BUTh MPUPOJHBIE 3aJaTKU M CIOCOOHOCTH JIETEH,

IMOMOTraromue 10CTUYb yCIi€xa B TCXHUYCCKOM TBOPUYCCTBC.



Y4yeOHbIe MATEPHAJIBI:

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

. Habop xonctpykTopoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe o6ecnieuenne LEGO

. Matepuasl caiita_http://www.prorobot.ru/lego.php
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. 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 TPOJABUHYTHIC ABTOMATH3MPOBAHHBIE CHCTEMBL. HeoOXommmo TpUBUBATH

HHTCPECC yHallIuXxcCs K o0acTn pO6OTOT€XHI/IKI/I N aBTOMATU3UPOBAHHBIX CHUCTCM.

Taxkxke JaHHBIM KypC [JacT BO3MOXHOCTb IIKOJIBHUKAM 3aKpENUTh 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  o3HaKOMJEHMHM C TpaBUIaMU  BBINOJHEHUS  TEXHUYECKUX U
SKOHOMHUYECKHUX pPACUETOB IMpPU MPOCKTUPOBAHUM YCTPOMCTB U NPAKTUYECKOM
WCIIOJIb30BAaHUU TE€X WJIM WHBIX TEXHUYECKHX PELICHUN IIKOJIBHUKU 3HAKOMSATCA C
OCOOCHHOCTSIMU TMPAKTUYECKOTO TNpPUMEHEHUs MaTematuku. (OcBauBas TNPUEMBI
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 peanu3anyy mporpaMMbl UCTIONB3YIOTCS 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 y4eOHBIN IoA:
KonuyecTBo yacoB no yueOHOMY TU1aHy — 35
KonuyecTtBo yueOHbBIX Henenb — 35
KonnuectBo yacoB B Heaemo — 1

[11aHOBBIX KOHTPOJIBHBIX YPOKOB — 5

Ilnanupyemsblii pe3yJbTar:

CTuMynupoBaTh MOTHBALMIO YYallMXCAd K IIOJYYEHUIO 3HAaHWW, [OMOIaTh
(opMUpPOBaTH TBOPUYECKYIO TUUHOCTb.

CriocoOCTBOBaTh Pa3BUTHIO HMHTEpeca K TEXHHUKE, KOHCTPYHMPOBAHUIO,
IIPOTPaMMHUPOBAHUIO, BBICOKMM TEXHOJIOTHSM, (dbopMHpOBaTH HAaBBIKU
KOJUIEKTUBHOT'O TPYyJa.

CdopmupoBaTh HABBIKM KOHCTPYUPOBAHUSI U POIPAMMHUPOBAHUS pOOOTOB.

CdopmupoBaTh MOTHBAaLlMIO K OCO3HAHHOMY  BBIOOPY  MH)KEHEPHOU

HaIpPaBJICHHOCTU O0YYEHUS B JalbHEHUIIIEM.
OCHOBHOE COIEP/KAHUE

1. BBeneHue B po6oTOTEXHUKY (2 )

Po6otel. Buasr poboToB. 3HaueHrne poOOTOB B KU3HM uejoBeka. OCHOBHBIC
HaIpaBJIeHUs TpUMeHeHus poOoToB. MckyccTBeHHbIN MHTEUIEKT. [IpaBmia paboThl C
koHcTpykTOopoM LEGO

VYnpasnenue po6oramu. Metonbl o6mieHust ¢ podotom. CoctaB KOHCTPYKTOpa

LEGOMINDSTORMSEV3. BusyanbHble s3bIk1 IporpaMMupoBanusi. Ix ocHOBHOE



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

MIPOrpaMMUPOBAHUS MOJYJIsS, OCHOBHBIE OJIOKH.

2. 3nakomctBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 1)

[IpaBuna TeXHUKU OE30MACHOCTH MpU padoTe ¢ pPoOOTAMU-KOHCTPYKTOPAMH.
[IpaBuna obpamenus ¢ podoramu. OCHOBHBIE MEXaHUYECKHE JIETATH KOHCTPYKTOPA.
Nx Ha3zBaHWE U HA3HAYECHHE.

Monyns EV3. O630p, skpaH, KHONKH YIPaBIEHUS MOJYyJIEM, HHIUKATOP
COCTOSIHHS, TIOPTHI. Y CTaHOBKa Oatapeil, CrmocoObl YKOHOMHUH SHEPTHH. BKitoueHue
moxaynst EV3. 3anucek mporpaMMel 1 3ammyck ee Ha BoimoHeHue. CepBoMoTopsl 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 IBM>KEHUS BIEPEN 110 NMPSAMOU TpaeKTopuu. Pacyer uncna

O60p0TOB KoJIECa Uil ITPOXOXKACHUA 3aJaHHOI'0 PaCCTOSAHUA.

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

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

JlaTuuk 1BeTa, pexXuMbl pabOThl AaTuuKa. Pemenue 3agad Ha JBUXKEHUE C
UCII0JIb30BAaHUEM JaTUMKa LBETA.

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

['mpockonuyeckuid aatuuk. MHdpakpacHblil JaTYMK, pEXUM MPUOIHKEHHUS,
pEXKUM Masika.

[ToaxatoyeHue 1aTYNKOB U MOTOPOB.

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

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

4. OCHOBBI IPOrPAMMHPOBAHUS M KOMIIbIOTEPHO JJornku (9 u)

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

Cuerunk kacaHuil. BeTBnenue no marymkam. MeTojabl NPUHATHS PELICHHIA

poboTtoM. Mozenu noBeieHus: IpU Pa3HOOOPA3HBIX CUTYALIHSIX.

5



[Iporpammuoe obOecnieuenne EV3. Cpena 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 koHTteHTa. IHCTpyMEHTHI. Y cTpaHeHne HenoJsaaok. [lepesamyck
MOZYJIS.

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

Hcnonb30BaHWEe HWXKHETNO JaTydMKa OCBEIICHHOCTH. Pemenwe 3amad Ha
JIBWKEHHE C OCTAaHOBKOM Ha 4YepHOW JuHUM.PelmeHue 3amay Ha JBHXKEHUE BHOJIb
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. OmnpeneneHre UBETOB. Pacrno3HaBaHHWE LBETOB.
Hcnonb3oBanue KoHCTpykTOpa Lego B kauecTBe 1upoBoii TaOOpaTOPUH.

N3mepenue paccrossauil 10 00beKTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilnewo cuinbl. Ilogbemusiii kpaH. Cuetunk 000poTOB. CKOpOCTH
BpalleHusi cepBoMoTOpa. MOIHOCTh. YTpaBieHne poOOTOM C MOMOIIBI0 BHEITHUX
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
HECKOJIbKUX pPa3HbIX BHUJAOB JATYMKOB. PelieHue 3agau Ha BBIXOJ W3 JTAOMPUHTA.
OrpaHuyeHHOE ABUKEHHE.

[IpoBepounas padota Ne2 o reme «Bunbl 1BHKeHUI POOOTOBY

6. TBopueckHe MPOEeKTHbIE PA00THI H COPeBHOBaHMS(6 1)

[IpaBuna copeBHoBanuii. Pabota Ham mpoekramu «JIBrkKeHHE MO 3aaHHOU
TpaekTopumny», «Kerenspunry. CopeBHOBaHNE POOOTOB Ha TECTOBOM TIOJIE.

KonctpyupoBanue coOctBeHHON Mozaenu poOota. IlporpammupoBanue u

UCIbITaHuEe cOOCTBEHHOM Mojnenu pobota. [logBeaeHre UTOroB paboThl yJaluxcs.



IToaroroBka MOKJIAMOB, TPE3CHTALMM, CTEHJIOBBIX MAaTEPHAIOB ISl WTOTOBOM

KoH(epeHnn. 3aBepIIeHNE CO3IaHNUs MOJIEIeH pOOOTOB I UTOTOBOM BHICTaBKH.

OOmasi NOpoAOKUTENIBHOCTh Kypca cocTaBisieT 35 4yacoB, KOTOpHIE

pacrpeeneHbl CIeIyOIUM 00pa3oM:

YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUEC

Ne HaumeHoBaHue pa3iesioB U TeM Bcero Buabl KOHTpOJISE
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3makomcTBO ¢ pobotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hatunku 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 Mozenel poOoToB.
[Ipe3entanus
IPYMIOBBIX IPOCKTOB
BCET'O 35

DopMBbI KOHTPOJIA

1. TIpoBepouHbie pabOTHI
2. IlpakTuyeckue 3aHATHSA

3. TBopueckue MpoeKTHI

[Ipu opraHuzanuMu NOPAKTUYECKUX 3aHITUA M TBOPUYECKHX ITPOEKTOB
bopMUPYIOTCS Majible TPYIIIbI, cOCTOsIIME U3 4 — 5 yuarmmxcs. st Kaka0u Tpymisl

BBIACIIACTCA OTACIBHOC pa6oqee MCCTO, COCTOAIICC N3 KOMIIBOTCPA U KOHCTPYKTOpPA.

[Ipeobnamaromeit  ¢opMol TEKyIIEro KOHTPOJIS BBICTYNAeT MPOBEpKa

paboTocrocoOHOCTH podoTa:

® BBISICHCHHE TEXHUUYCCKOU 3aJa4du,

® OIpCaAcCICHHC HYTeﬁ pEeUICHUA TEXHUYECKOM 3aJ1a4u

KoHuTpons ocymectBisercs B HopMe TBOPUECKUX MPOEKTOB, CAMOCTOSITEIIbHON

pa3paboTku pabdoT.



MeToabl 00yueHus

e Jlo3HaBarenpHBIN (BOCHPUATHE, OCMBICIECHUE U 3aIIOMUHAHUE
y4aluMKCsl HOBOTO MaTepHasa ¢ IpUBJICYEHUEM HA0JII0/IEHUS TOTOBBIX
IIPUMEPOB, MOAEIUPOBAHUS, U3yUYECHHS WILTFOCTPALUI, BOCIIPUATHS,

aHanu3a U 0000IIeHUS MaTepUaIOB);

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

¥ YMEHHH B TIpoliecce pa3paboTKu COOCTBEHHBIX MOJICIICH)

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

MPaKTUYECKUX 3a1aHUH)

e ['pynmnosas paboTa (MCHOJIb3yEeTCsl TP COBMECTHOM COOpKE MOJIeIeH, a

TaKKe Mpu pa3paboTKe MPOEKTOB)

@®opMbI OPraHu3aluu Y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTalUs;

® [PAaKTUKYM;

® YPOK-IIPOEKT;

® YPOK NPOBEPKHU U KOPPEKLNN 3HAHUN U YMEHUM.

® BBICTABKa,;

® COpPEBHOBAHUE;

Pa3paboTka Kakaoro mpoekTa peanuzyercs B (opMe  BBINOJHEHUS

KOHCTPYMPOBaHUA UM MPOrpaMMHpPOBAaHUA MOJAEIM podoTa Jid  PElIeHUs

NPEAJI0KEHHOM 3a7]auu.

O0BbeKThI M CpecTBa MATEPHATIBLHO-TEXHHYECKOT0 00ecreYeHnsi Kypca

AnmnapaTtHble cpecTBa

1. [TepcoHasbHBIN KOMITBIOTED - paboyee MECTO YUUTENS U yUalUXCs

2. MynbTUMEAUANIPOEKTOP

3. laTepakTuBHAs T0CKa

4. YcrpoiicTBa BbIBO/IA 3ByKOBOUM MH(POpMALIMH (KOJIOHKH)

5. YcrpoiicTBa uist pydyHOro BBOJIa TEKCTOBOM MH(OPMAIIMU U MAHUITYJINPOBAHUS
HKpPaHHBIMU 00BEKTaMH (KJIaBUATypa U MBIIIIb)

6. Buemnuii HakonuTenb nHGopManuu (Wiu ¢Gren-namsTh)

IIporpammMHbIe cpeacTBa
1. OnepanmonHas cucrema.



2. daitnoBeIil MeHEHKED (B COCTaBE ONEPAITMOHHON CUCTEMBI WU JP.).

3. AHTHBUpYCHas IporpamMmmMma.

4. IIporpaMma-apxuBaTop.

5. UnTerpupoBanHOe 0pUCHOE TPUITOKEHUE, BKIIOYAIOIIEe TEKCTOBBIA PEIaKTop,
pacTpoBBIi U BEKTOPHBIN rpaduueckue pelakTopbl, MporpaMmy pa3pabOTKH MPE3eHTAUi 1
AJIIEKTPOHHBIE TAOJIUIIBI.

6. [Iporpamma-nepeBoTUHK.

7. MyJbTUMEIHA-IIPOUT PHIBATEND (BXOJHUT B COCTAB ONEPALMOHHBIX CUCTEM WJIU JP.).

8. Cucrema nporpammupoBanus Pascal.

9. [To4TOBBIN KIMEHT (BXOJUT B COCTAB ONEPAIMOHHBIX CUCTEM WJIH JIp.).

10. bpaysep (BXOAUT B COCTaB ONEPAIIMOHHBIX CUCTEM HIIU Jp.).

11. Ilporpamma UHTEPAKTUBHOTO OOILIEHUSI.

12. IIpocroit penakrop Web-cTpanuil.

13. IIporpamma mis 3anrcu CD u DVD nuckoB

14. KoMIJIeKThI Mpe3eHTallMOHHbBIX cllaii1oB [leyaTHble mocoOus

B pesynbTaTe u3ydenus Kypca ydaiuecs JOJDKHBI: 3HAaTh/TIOHUMATh:

—  PpOJIb U MECTO pOOOTOTEXHUKH B JKMU3HU COBPEMEHHOTO OOIIECTBA;

—  OCHOBHBIC CBEJICHHE U3 UCTOPUH Pa3BUTHSI pOOOTOTEXHUKH B Poccuu u mupe;

—  OCHOBHBIX MTOHATHUS POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKUE TEPMHHBI, CBI3aHHBIC C
polieccaMu KOHCTPYUPOBAHUS U IPOTPAMMHUPOBAHUSI POOOTOB;

—  MpaBujia ¥ Mepbl OE30MaCHOCTH MPHU PadOTE C INECKTPOMHCTPYMEHTAMHU;

—  o0miee yCTpOHUCTBO U MPUHIIMIIBI JCHCTBUS POOOTOB;

—  OCHOBHBIC XapaKTEPUCTHUKNA OCHOBHBIX KJIACCOB POOOTOB;

—  0OIIyI0 METOJMKY pacueTa OCHOBHBIX KHHEMAaTUYECKUX CXEM;

—  TOPSJA0K OTHICKAHUS HEUCIIPABHOCTEHN B PA3IMUHBIX POOOTHU3UPOBAHHBIX CHCTEMAX;

—  METOAHMKY MPOBEPKH PabOTOCITIOCOOHOCTH OTACIBHBIX Y3JIOB U JACTANICH;

—  OCHOBBI MOMYJIAPHBIX S3BIKOB IPOTPAMMHUPOBAHHSI;

—  MpaBujia TEXHUKHU O€30MaCHOCTHU MPHU pabOTe B KAOMHETE OCHAIIIEHHBIM
AIEKTPOOOOPYI0BAHUEM;

—  OCHOBHBIC 3aKOHBI JICKTPUUECKHUX IIeTICH, MpaBuiia 0€30MacHOCTH MPHU padOTeE C
AIIEKTPUYCCKUMHU IIETIIMUA, OCHOBHBIC PAJIMO3JICKTPOHHBIE KOMITOHEHTHI;

—  ompexaeneHus: poOOTOTEXHUYECKOT0 yCTPOUCTBa, HanboJee pacnpocTpaHeHHbBIE
CUTYaIlNH, B KOTOPBIX IPUMEHSIOTCS POOOTHI;

—  HMETh MPEJCTaBICHUS O MEPCIEKTUBAX PA3BUTHUS POOOTOTEXHUKH, OCHOBHBIC
KOMITOHEHTHI POTPAMMHBIX CPEJI;

—  OCHOBHBIC MPUHITUITEI KOMIIBIOTEPHOTO YIPABJIECHHUs, HA3HAUYCHNUE U TTPUHITUIIBI
paboTHI IIBETOBOTO, YIBTPA3BYKOBOTO JATYHMKA, JaTUNKA KACAaHUS, PA3TMIHBIX HCTIOJTHUTEITBHBIX
YCTPOMCTB;

—  pa3nuyHbIe CIIOCOOBI Mepeau MEXaHUYECKOTO BO3ICUCTBUSA, PA3INYHBIC BUIBI
1aCCH, BU/Ibl ¥ HA3HAYECHNE MEXaHUYECKUX 3aXBATOB,;

YMeTs:

—  cobupath mpocTeuime MOAeNU ¢ ucnoyib3oBanuem EV3;

—  CaMOCTOSITENILHO MPOCKTHUPOBATH M COOMPATh M3 TOTOBBIX JeTalIel MAaHUITYJISITOPBI U
pPOOOTOB Pa3IMYHOTO Ha3HAUCHUS;



—  HUCHOJB30BaTh JJIsl MPOTpaMMHUPOBaHUsI MUKpokoMIibioTep EV3 (mporpammupoBaTh
Ha nucruiee EV3)

—  BIIaJIeTh OCHOBHBIMH HaBBIKAMH Pa0OTHI B BU3yaJIbHOM Cpelie MporpaMMHUPOBaHUS,
IPOrpaMMHUPOBATh COOpaHHBIE KOHCTPYKITUH O/ 33/1a4¥ HAYaIHbHOTO YPOBHS CIOXKHOCTH;

—  pa3pabaThIBaTh W 3alUCHIBATH B BU3YAJIBHOU CpEJie MPOTPaMMHUPOBAHUS THITOBHIC
yIpaBiIeHUS pOOOTOM

—  TIOJB30BAThCSl KOMIIBIOTEPOM, IPOTPAMMHBIMHU TIPOAYKTaMHU, HEOOXOAMMBIMH JIJISI
oOydeHus: mporpaMmme;

—  TmoadupaTh HEOOXOANMBIC JATYMKU U UCIIOHUTEIbHBIE yCTPOWCTBA, COOUPATH
MIPOCTEHINNE YCTPOKUCTBA C OJJHUM HIIM HECKOJIBLKUMHU JaTYNKaMH, COOUPATh U OTIAKUBATh
KOHCTPYKIIMU 0a30BBIX POOOTOB

—  MPaBWIBHO BRIOUPATH BUJ NIEPEIadyu MEXaHUUECKOTO BO3ACHCTBUS ISl pa3IMYHBIX
TEXHUYECKUX CUTYallUi, COOUpaTh ACHUCTBYIOIINE MOJIETN POOOTOB, a TAKKE UX OCHOBHBIE Y3JIbI
U CUCTEMBI

— BECTU MHAMBHUAYAIbHBIE U TPYIIOBBIE UCCIEA0BATEIHCKUE PAOOTHI.

OO0mue yyeOHbIe YMEHNSI, HABBIKH U CIIOCOOBI AeSITeJIbHOCTH

ITo3naBaTe/ibHasI AeATEJIbHOCTH

Hcnonb3oBaHue 1J1s1 MO3HAHUS OKPYXKAIOLIETO MHUPA PA3JIUYHBIX METOJ0B
(mabmroieHue, W3MEPEHHE, OIBbIT, DJKCIEPUMEHT, MOJACIMPOBAaHUE U  Jp.).
Omnpenenenre CTPYKTYypbl OOBEKTa TO3HAHUS, TMOWCK U BBIJCICHUE 3HAYUMBIX
(GYHKIIMOHATBHBIX CBS3€H W OTHOIICHUN MEXy YacTSIMU 11€JI0T0. Y MEHHUE Pa3AeiisiTh
MPOLIECCHl HA ATambl, 3BEHbS; BBIICICHUE XAPAKTECPHBIX MPUUUHHO-CIEICTBEHHBIX

CBS3EH.

OnpeneneHue afeKBAaTHBIX CIIOCOOOB pEIICHHsS Y4eOHOW 3aJayd Ha OCHOBE
3aIaHHBIX aITOpUTMOB. KOMOUHHMpPOBaHNE M3BECTHBIX AJITOPUTMOB JACSATEIBLHOCTH B

CUuTyalusx, HE MpCAIoJararommnx CTanaapTHOC MPUMCHCHUC OAHOTO U3 HUX.

CpaBHeHHE, COIOCTaBJieHUE, KiacCUu(HKaIMsi, paHKUPOBAaHHUE OOBEKTOB IO
OJIHOMY WJIA HECKOJIbKUM TMPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPUAM. YMEHHUE

pasznu4aTh GakT, MHEHUE, JOKA3aTeILCTBO, TUIIOTE3Y, AKCHOMY.

HCCHGI{OB&HI/IC HCCJIIOXXHBIX IMPAKTHYCCKUX CHTyaHHﬁ, BBIABHUXKCHUC
HpG}IHOJ’IO)KeHl/If/'I, ITIOHUMAaHHueC H€O6XOIII/IMOCTI/I MX TIIPOBCPKM Ha IIPAKTHKC.
Hcnonb3oBanue IMPAaKTHUYCCKUX U Ha60paTOpHBIX pa60T, HCCJIOKHBIX OKCIICPUMCHTOB
JJIA JOKa3aTCJIbCTBAa BbIABUI'aCMBIX npeanonomeHHﬁ; OIIMCAaHUC PC3YJIbTATOB 3THUX

pabor.

TBopueckoe pemieHne y4eOHBIX W MPAKTHUYECKUX  3a71ad:  yMEHHUE
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MOTUBHUPOBAHHO OTKAa3bIBATLCA OT 06pa3ua, HNCKAaTb OPHUIMHAJIBbHBIC PCIICHUA,
CaMOCTOATCIIBHOC  BBIIIOJIHCHUC  PA3JIMYHBIX TBOPYCCKHX pa60T; y4aCTuc B

IIPOEKTHOU JEATEIIBHOCTH.

HNudopmManinoOHHO-KOMMYHMKATUBHAS eATEIbHOCTD

AJZleKBaTHOE BOCHOPHUSTHE YCTHOM peuyd M CIHOCOOHOCTh IEpeAaBaTh
COllepKaHUE TMPOCIYLIAHHOTO TEKCTa B CXKAaTOM WJIH pPa3BEPHYTOM BHJE B

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

Oco3HaHHOe Oerjioe 4YTEeHHWE TEKCTOB pa3NUYHbIX CTWJIEH U JKaHPOB,
npoBefieHHe UH(GOPMAIMOHHO-CMBICJIOBOIO — aHalu3a TekcTa. Vcmonb3oBaHue

Pa3JINYHbIX BUA0B YTCHHUA (03HaKOMI/ITeHLHO€, IIPOCMOTPOBOC, IIOUCKOBOC 1 IIp)

Brnagenne MOHOJOTMYECKOW W JHAIOTWYECKOM PEYbID. YMEHHE BCTyNaTh B
peuyeBoe OO0leHre, Y4acTBOBaTh B Juajore (MOHUMAaTh TOUYKY 3pEHHUs COOECEeTHUKA,
IpU3HaBaTh MpaBo Ha WHOe MHeHue). Co3maHue MHCHbMEHHBIX BBICKA3bIBAHUM,
aJIeKBaTHO TepeaoIINX MPOCTYIIaHHYIO M MIPOUYUTAHHYIO HH(GOPMAIIUIO ¢ 3aJJaHHON
CTEICHBIO CBEPHYTOCTH (KpaTKo, BEHIOOPOYHO, M0JIHO). CocTaBieHHE TIaHa, TE3UCOB,
KoHcHekTa. IlpuBeneHwe mnpuMepoB, MOA00p AapryMeHTOB, (HOPMYJIHpPOBAHUE
BBIBOJIOB. OTpakeHWe B YCTHOW WM THUChbMEHHON (opMe pe3yibTaTOB CBOEH

ACATCIBHOCTH.

YmMenue nepedpazupoBath MbICHH (OOBSICHATH «MHBIMHU CJIOBaMu»). Bribop u
WCTIOJIb30BAaHNE BBIPA3UTEIBHBIX CPEACTB f3bIKA M 3HAKOBBIX CHCTEM (TEKCT,
TabJIMIIa, CXeMa, ayJJUOBU3YAIbHBINA PSAJT U IP.) B COOTBETCTBUM C KOMMYHUKATHUBHOM

3aa4en, cepoil u cuTyanueit oOmeHus.

Hcnonb3oBaHue IJIsT pCICHUA TTO3HABATCIIbHBIX U KOMMYHHKATHUBHBIX 3a1a4
pPa3iIn4YHbIX HCTOYHHKOB HH(bOpMaHHH, BKIO4YasA  OHOUKIOIICAWH, CJIOBAPH,

NuTtepHeT-pecypcsl U Apyrue 0a3bl JaHHBIX.

PedexcuBHasi 1eATEJIbHOCTD

CaMmocTosiTenbHasE OpraHu3anus y4eOHOW IesTeNIbHOCTH (ITOCTaHOBKA LIEJH,
IUIAaHWPOBAHUE, ONPEIECICHUE ONTUMAIBHOTO COOTHOLIEHUS LENIU U CPEACTB U Ap.).
Binanenne HaBbBIKAMH KOHTPOJII M OLEHKUM CBOEH [JEATEIIBHOCTH, YMEHHUEM
IIPEABUIETh BO3MOXHBIC IIOCIEACTBUA CBOMX JeucTBuil. llonck u ycrpaHeHue
OPUYMH BO3HUKIIMX TpyAHOcTel. OlLleHWBaHHWE CBOMX YYEOHBIX JOCTHKEHUH,
MOBE/ICHUSA, YEepPT CBOEH JMYHOCTH, CBOETO (PU3MUECKOTO M 3MOIMOHAIHLHOTO

coctossHus. OCO3HAHHOE OIIpCACIICHHUC C(I)epbl CBOUX HMHTECPECOB U BO3MO>XHOCTEH.
11



CobnroieHrie HOpPM TMOBEICHUS B OKpYKAIOIIEH cpene, MpaBuil 3J0poBoro odpasa

ZKH3HU.

Bnagenne yMeHUSIMH ~ COBMECTHOM  JEATEIBHOCTH:  COIVIACOBAHUE U
KOOpAUHAIUS JEATEIbHOCTU C IPYTUMH €€ YYaCTHUKAMH; OOBEKTUBHOE OLICHUBAHUE
CBOEr0 BKJaJa B peEIICHHWE OOIMX 3aj]ay KOJUIGKTHBA; YYET OCOOCHHOCTEH

Pa3IMYHOTO POJIEBOTO MOBEACHUS (JTUACP, TOAUYMHEHHBIN U JIp.).

OueHuBaHUE CBOEH NIEATEIBHOCTH C TOYKHM 3PEHUS HPAaBCTBEHHBIX, MPABOBBIX
HOPM, 3CTETHYECKHUX LIEHHOCTEW. VCob30BaHne CBOMX IPAB M BBINOJHEHHUE CBOUX

00s13aHHOCTEH KakK rpaxaaHruHa, 4JICHA 06IH€CTBa u y‘le6HOFO KOJIJICKTHBA.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
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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 obmnme | PeryassitTuBuble: Cwmwbicnoobpazosanue | becena,
3HaueHue pobOTOB B MIPECTaBICHUS 0 | yenenonazauue — — aJIeKBaTHas 3ager 1o
JKU3HH YETIOBEKA. 3HaueHHue poOOTOB B | POPMYIUPOBATH U MOTHBAIHs y4eOHOI npaBuamM paboThI
OcHoBHBIE HAIIPaBIICHUS JKU3HU YETIOBEKa. yAepKUBaTh yYCOHYIO JESITEbHOCTH. C KOHCTPYKTOPOM
npuMeHeHus poOOTOB. 3HaTh TpaBwia padOTHI | 3a/1a4y; Hpascmeenno- LEGO
[TpaBuna paGoThI ¢ C KOHCTPYKTOPOM nlaHuposanue — BBIOUpaTh | dmuueckast
KoHcTpykTopom LEGO JCCTBHS opuenmayus —

2 | Ypasnenue poOoTamMH. 1 | 3Hanue nousATUA B COOTBETCTBHH C yMeHHE U30erath WNuauBuyanbHbBIIT
Mertoas! 001IeHHS € IrOpUTMa, IIOCTABIICHHOW 3a/1a4el 1 KOH()IMKTOB U , GpOHTANBHBIN
poboTOoM. WCTIOJTHUTEIS YCIIOBHSIMU €€ PeaTM3alii. | HaXOAMUTh BBIXOJBI U3 | OIMPOC
CocTaB KOHCTpYKTOpa ITOPUTMA, CUCTEMBI IMo3naBaTebHBIE: CHOPHBIX CUTYyaIUil
LEGOMINDSTORMSEV KOMAaHJI UCIIOJIHUTEIIS obweyuebHvle —

3. (CKN) UCIOJIb30BaTh O0IIHE
S3b1KH Hmets ob1iee [IPUEMBI PELICHUS
POTPaMMHPOBAHHSI. MIPEJICTABJICHHUE O CpeJie | MOCTaBJIECHHBIX 3a7ady;
Cpena IPOrPaMMHUPOBAHUS KoMmmyHuKaTHBHBIE:
POTPaMMHPOBAHHUS MO/TYJIs, OCHOBHBIX UHUYUATNUBHOE
MOJTyJIsI, OCHOBHBIE OJIOKH. Onokax. compyOHUYecmao — CTaBUTh
BOIIPOCHI, 00paIaThes 3a
MTOMOIIBIO, TIPOSIBIIATH
aAKTUBHOCTD JJIS PEIICHUS
KOMMYHHMKATHBHBIX 3a]a4
Tema 2. 3nakomctBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 v)
\ 3 \ [IpaBuiia TeXHUKHU \ 1 \ 3HaHHE COCTAaBHBIX \ PeryasituBHble: n1anuposa \ Cmvlcnoobpazosanue \ becena
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0e30macHOCTH pu padboTe
¢ poboramu-
KOHCTPYKTOPaMH.
[TpaBuia oOpareHws
pobotamu. OCHOBHBIE
MEXaHUYECKHUE JICTAIIN
KOHCTPYKTOpA M UX
Ha3HAYCHUE.

4acTe yHUBEPCAIBHOTO
koMmiuiekra LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIui.
CriocoOHOCTP yJaImxcst
BOCIPOM3BECTH ITAIIbI
COOpPKH M OTBETUTH HA
BOIPOCHI.

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

Monayns EV3. O630p,
9KpaH, KHOIIKH
VIIPaBICHUS MOIYJIEM,
WHAUKATOP COCTOSIHHSI,
MOPTHI. Y CTAHOBKA
OaTapei, crrocoObI
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 MpOrpaMmmy
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
MoTtopa. Mexanuka
MEXaHU3MOB U MalllvH.
Bunasicoennnenuii u
nepe1ayd U uX CBOMCTBA.

3HaHuE napamMeTpoB
MOTOpA U UX BIUSHUE
Ha paboTy Mozenu
Nmets npenicraBneHue 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 uucna 060poToB
KoJieca JIsl IPOX 0K IEHUS
3a/1aHHOTO PACCTOSHHUS.

CnocoOHOCTb yJamuxcs
BOCIIPOU3BECTH 3TAIbI
COOpPKH M OTBETUTDH 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 —
yMeHue u3berarb
KOH(JIUKTOB U
HaXO/IUTh BBIXO/IbI U3
CIIOPHBIX CUTYallUui

3auer no
paBUIaM
TEXHUKU
0e30MmacHOCTH

becena,
MPaKTUKYM

becena,
HMPAKTUKYM

becena,
MPaKTUKYM
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Tema 3. Jatruukn LEGOMINDSTORMSEV3 EDU u ux napamerpsl. (6 1)

7 | JaTuuk xacaHusl. 1 | YMmenue pemats 3a1auu
Y CTpolcTBO JaTYMKa. Ha JIBUOKEHUE C
[IpakTukym. Pemenue KCIIOJIb30BAHUEM
3aJa4 Ha JBU)KEHUE C JaTYNKa KacaHHs.
MCIIOJIb30BaHUEM JaTUHKa
KacaHwusl.

8 | Jarumk nsera, peKuMbI 1 | 3nanue BnusHuE
paboThI 1aTYnKA. MPEIMETOB Pa3HOTO
Pemenue 3a1a4 Ha [[BETa HA MTOKa3aHHUs
JIBIDKEHUE C JATYNKA OCBEIICHHOCTH
UCIOJIb30BaHUEM JIaTUMKa

9 | VupTpa3ByKOBOM TaTUHK. 1 | 3nanme ocobeHHOCTEH
Pemenue 3a1au Ha paboThI JaTynKa
JIBIDKEHUE C YMmeHue peuiath 3a71a4u
UCIIOJIb30BaHUEM JIaTUHKA Ha JIBUKECHUE C
paccTosHUS UCIIOJIb30BaHUEM

JATYNKA PaCCTOSHHUSL.

10 | I'mpockommyeckuit 1 | YmeHue pemats 3a1aun
natuuk. MadpakpacHsblii Ha JBUXKCHUE C
JATYNK, PEKAM UCTIOJIb30BaHUEM
NpUOIIMKEHUS, PEXKUM THPOCKOITNIECKOTO
Masika. JaTYuKa.

11 | Mogxmrouenue matynkoBu | 1 | YMeHue Ha3bIBaTh
MOTOPOB. JNATIYNKH, UX QYHKIIUHA U
WuTtepodeiic momyns EV3. CHOCOOBI MOJIKITIOYEHUS
[Tpunoxenus MoIyssl. K MOJYIIIO;
[Ipencrasnenue mopra. NpaBUIBHO paboOTaTh ¢
YnpaBiaeHre MOTOPOM. KOHCTPYKTOPOM

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

poboTtamu
LEGOMINDSTORMS».

OCHOBHBIX ITOHSITUH 11O
TEME

PeryasituBHble: nianuposa
Hue — BBIOMpaTh JeHCTBUS B
COOTBETCTBUH C
IIOCTaBJICHHOM 3a7a4el U
YCIIOBUSIMU €€ peasn3alllu.
Ilo3naBarenbHblIe:00We)Y
eOHble — CAMOCTOSITEIILHO
BBIICIIATH U
dbopmynrpoBaTh
[I03HABATEJIbHYIO LIETIb.
KomMmyHukaTuBHbIe: uHUY
uamugHoe compyOHU4ecmeo
— CTaBUTbH BOIIPOCHI,
oOparmaThCs 3a TOMOIIBIO;
MPOSIBIISATE AKTUBHOCTH BO
B3aUMOJICUCTBUU I
pelieHus
KOMMYHUKATHUBHBIX 3371a4
ynpasnenue
KOMMYHUKayueu —
aJIeKBaTHO MCHOJIb30BaTh
peUbIIA INIAHUPOBAHUS U
perysisiuuu cBoen
JIeSITEIIbHOCTH

Cmulcnoobpazosanue—
aJleKBaTHAs
MOTHBAIHs y4eOHOI
JeSITeTbHOCTH.
Hpascmeenno-
amuyeckas
opueHmayus —
yMeHue u3berarb
KOH(JIMKTOB M
HAXOJUTh BBIXOJIBI U3
CHOPHBIX CUTYyaIUil

becena,
MPaKTUKYM

NunuBuayansHbIin
, COOpaHHast
MOJICb,
BBIIOJTHSIOIIAS
npenoiaracMbie
EUCTBUAL.

NunuBuayanbHbIi
, COOpaHHast
MOJICb,
BBIITOJTHSFOIIIAS
npenoJiaracMbie
JIENCTBHA.

becena,
MPAKTUKYM

becena,
IPaKTUKYM

[IpoBepounas
pabora Ne 1
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Tema 4. OcHOBBI NIPOrpaAMMHPOBAHUSA H KOMIIbIOTEPHOIi JIOTHUKH (9 U)

13 | Cpena 1 | Cnocobnocts yuamuxcs | Pezyniamuensie YY/I: Cwmbicnoobpazosanue | becena,
IPOrpaMMUPOBAHUS BOCTIPOM3BECTH ITAITbI TUTAHUPOBAHHUE - — aJIeKBaTHas PaKTUKYM
monyist. Cozmanue IPOrPaMMHUPOBAHUS U orpeierieHre MOTHBAIHS y4eOHOI
[IPOrpamMMBl. OTBETHUTH HA BOIIPOCHL. MOCTICIOBATEIIPHOCTH NeSITeIbHOCTH;

Y nanenue 6JI0KOB. MIPOMEKYTOUHBIX IIEJIeH C aKTyaJlu3alus
BrimonHenue nporpaMmel. Y4€TOM KOHEYHOTO CBEICHUI U3 TMYHOTO
CoxpaHeHHUE U OTKPHITUE pe3yibTara. JKU3HEHHOTO OIIBITA;
IPOTrpaMMBl. YMeHue ucronbp30BaTh dbopmupoBanue

14 | Cyer4yuk KacaHui. 1 | YMeHue ucrnonb30BaTh pa3jM4yHbIe CPeICTBA TOTOBHOCTH K NunuBuayansHbINA
BetBnenue no garunkam. BETBJICHUSI TIPU CAMOKOHTPOJIA (IHEBHUK, | MIPOIOHKEHUIO , COOpaHHast
MeTo b1 TPUHSTHS PEIICHUH 3a/1a4 Ha nopThonno, TaGIHIIbI 00y4YeHUS C ETBI0 MO/IEIIb,
pelIeHHA POOOTOM. JIBIOKCHUE JOCTYDKEHUS Pe3yJIbTaTOB, | MOJTY4YEHUS BBITTOJTHSFOTIAS
Monenu nmoBeaeHus Ipu Oecena ¢ yuuTeNneM U T.1.). | UHKEHEPHOI'O npernonaraeMple
Ppa3zHOO0pa3HBIX Ilo3nasamenvuovie YY/I: o0pa3oBaHus; JICUCTBUS.
CUTYAIHSIX. Ywmenue UccnenoBanue OCBOCHUE THITHYHBIX

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

OCHOBHOE OKHO MOHUMAaHHe IMuUYecKas
CBoCTBa U CTPYKTYypa HEO0XOAUMOCTH HX opuenmayus —
MIPOCKTA. MIPOBEPKHU Ha MPAKTHKE. YMEHHE U30eraTh
Permenue 3amau Ha Ucnons3oBanue KOH(MIMKTOB U
JIBUKCHHE BJIOJIb CTOPOH MPAKTUYECKUX U HAXOJIUTh BBIXOJIBI U3
kBajpata.lcrnons3oBanme nabopaTopHbIX padoT, CHOPHBIX CUTYaIUil
ITUKJIOB IPH PEIICHUH HECJIOKHBIX IKCTIEPUMEHTOB

3a/1a4 Ha JBIKEHUE. TSl TOKa3aTeIhCTBA

16 | [IporpammHbIe OJIOKH U CrocoOHOCTP yJamuxcsi | BRIABUTaeMbIX Becena,
ITAJIATPBI BOCIIPOU3BECTH JTaIlbl IPEANOJI0XKEHUH; OIIMCaHNE MPAKTUKYM
IporpaMMHUpPOBaHU cOOpKHU U pe3yIbTaToOB STHX PAadOT
CrpaHuiia anmapaTHbIX HPOrPaMMHPOBAHUS 1 Kommynuxamusnsie YY/I:

CPEICTB OTBETUTH Ha BOMPOCHI YMeHune onpenensTh
PenakTop koHTEHTa YYUTETIS. HanboIIee paMOHATILHYIO
HNHcTpyMeHThI OCICA0BATCIIBHOCTD
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YcTpaneHue HenosjaIok.
[lepe3anmyck Momyst

JIEUCTBUI 1O
KOJUJICKTUBHOMY

17 | Pemenne 3amgay Ha CrocoOHOCTD y4aIuXcsi | BBIIOJIHEHUIO y4eOHOI WuavBuyanbHbIH
JIBU)KEHUE 110 KPUBOM. BOCIIPOM3BECTH ATAIbI 3amauu (T1aH, aITOPUTM, , coOpaHHast
HeszaBucumoe ynpasienue MPOrPaMMUPOBAHUS U MOJAYJIH U T.]I.), a TAKXKE MOJIEb,
MoTtopamu. [loBopoT Ha BBINOJIHATH PAaCyeT yIia | aJeKBaTHO OLICHUBATH U BBITOJTHSIOIIAS
3aJJaHHOE YHCJIO TPaayCoB. MOBOPOTA. MIPUMEHSTh CBOU npeanojaracMbie
Pacder 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 caMoCTOSITESIbHO MOJICIb,
JBIKCHHUE C OCTAaHOBKOM JIMHAN OIICHUBATH CBOIO BBITTOJTHSFOIIAS
Ha YEpHOH JINHUM. ACATCIIBHOCTD 1 OpeanoaaracMbIc

JIeSITeIbHOCTh YJICHOB JIEHCTBHUS.

19 | Peurenue 3agay Ha YMeHue pemiars 3ajja4d | KOJJIEKTHBA IOCPEACTBOM
JOBWKECHUE BIOJIb JIUHHH. Ha IBWKEHUE BJOJIb CpaBHCHU! C
KanubpoBka narunka YEPHOU JIMHUU ACSATCIbHOCTBIO APYTHX,

OCBEIIICHHOCTH. YCTaHOBJIEHHBIMH HOPMaMH.

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

21 | CopeBHOBaHHE POOOTOB O06o6mIeHne u TOYKH 3pCHUS. CopeBHOBaHUE
Ha TECTOBOM M0Jie. 3a4eT CHCTEMaTH3aIns poOoTOB
BPEMEHU U KOJINYECTBA OCHOBHBIX ITOHSTHH IT0
OIMOOK Teme «OCHOBBI

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

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

. Onpenenenue 1IBETOB. OCHOBHBIX PEXHMOB MJIaHUPOBAHUE - TIOHSITUS CBSI3U MPAKTUKYM
Pacrnio3naBanme 11BETOB. paboTHI TaTYMKa IIBETA onpeneneHue Pa3IUYHBIX SBJICHUH,
Hcnonb3oBanue MOCJIeI0BATEILHOCTH MPOIIECCOB, 0OBEKTOB;

KOHCTPYKTOpA B KaU€CTBE
1 poBoii 1abOpaTopuu.

MPOMEKYTOUHBIX LIEJICH C
YUYC€TOM KOHCYHOT'O

aKTyaJTn3aIus
CBEJIECHUN U3 JTUYHOI'O

18




23

N3mepenune paccTossHHI
10 OOBEKTOB.

3HaHue Ha3HAYECHUE U
OCHOBHBIX PEKUMOB

pe3yibTara.
YMEHHUE BHOCUTh

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

24 | Cwia. [Tne4o cubl. YMeHue BhIIOIHATh Hlo3nasamenvnwvie YY/I:
ITogbeMHBIN KpaH. pacueTsl Ipu dopmupoBaHue
Cuerunk KOHCTPYUPOBaHUU CHCTEMHOI'0 MBIILJICHUS —
060poToB. CKOPOCTH MOJABEMHOTO KpaHa. CITOCOOHOCTH K
BpalIeHUs CEPBOMOTOPA. PACCMOTPEHMIO U ONTUCAHUIO
MOoOIIHOCTS. 00BEKTOB, SIBJICHUM,

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

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

26 | JIBmKCHHE 110 3aMKHYTOM Hamnucanne mporpammel | CUTYalMIO I pELICHUSA
TpaekTopuu. Pemenue I IBUKEHHS 110 Kpyry | MPo0sieM, KOMOMHMPOBATh
3a71a4 Ha KPUBOJIMHEITHOE qepe3 MEHIO HM3BCCTHBIC CPCICTBA JJIA
JBIDKCHHE. KOHTpOJLIEpa. 3amycK i | HOBOT'O PELICHHs Po0iem;

OTJIaJIKa IPOTPaMMBI. Kommynukamuenvie YY/I:
Hanucanue apyrux YMmenue onpenenarsb
NPOCTBIX IPOrpaMM Ha | HAMOOJIEE PallMOHATIEHYO
BBIOOP YHAIIMXCS U UX OCJIETOBATEILHOCTE
CaMOCTOSITENIbHAs JENCTBHI 1O
OTJIAJKA. KOJUIEKTUBHOMY

27 | KoncrpymnpoBanue Hanucanue nporpammsel | BBIIIOJIHCHHUIO y4eOHOM

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

JUISL IBMDKCHUS T10
KOHTYPY TPEYrOJIbHUKA,
KBaJpara.

Po0or, 3anuchIBaronii
TPACKTOPUIO IBHKCHHUS

3amauu (T1aH, aITOPUTM,
MOJIYJIU U T.1I.), & TAKXKE
aJICKBaTHO OIICHUBATh U
MNPUMCHATH CBOU
CITOCOOHOCTH B

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

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

becena,
MPAKTUKYM

becena,
MPaAKTUKYM

NunuBuayansHbIin
, COOpaHHast
MO/ICITb,
BBIIOJTHSIOIIAS
MpeANnoJaracMbie
JIENCTBHA.

NunuBuayansHbIin
, COOpaHHast
MO/IENb,
BBIIIOJTHSIONIAS
IIPEANOIaracMble
e CTBHA.

NunuBuayanbHbIi
, COOpaHHast
MO/IEIb,
BBITIOJTHSIOIIAS
MPEANOJIaracMbie
JIEUCTBUSL.
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Y TIOTOM TOYHO €¢ KOJUIEKTUBHOM
BOCTIPOU3BOISIIUI JIeSITEIIbHOCTH.

28 | Pemenue 3a1a4 Ha BBIXOI 1 | Co3ganue u oTIaIKa YMeHHe caMOCTOSATEIBHO NuauBuayanbHbINA
U3 JaOupHHTA. POrPaMMBbI ISl OILICHUBATh CBOIO , cOOpaHHas
OrpannueHHoe JBUXKEHHS poOoTa JIESITENIBHOCTD U MOJIEIIb,
JBIDKEHUE. BHYTPH [TOMEILIEHUS U JESITEIbHOCTh YJICHOB BBITTOJTHSFOLIIAS

CaMOCTOSTEIILHO KOJIJICKTHBA IIOCPEICTBOM npearnoiaraeMple
OrubaroIIero CpaBHEHHSI C JICCTBHSL.
MIPETIATCTBHSL. JEeSITETLHOCTBIO IPYTHX.

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

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

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

TPAEKTOPUIY, pEeIIeHUs CIOXKHON MPAKTUYECKYIO 33/a4y CaMOCTOSITENTLHOCTD U
«Kerenbpunr. 3a71a4n B 00pa30BaTENbHYIO; JMYHAsS
[TpaBuiia cCOpeBHOBaHMIA. KOHMPOTIb U CAMOKOHMPOAb | OTBETCTBEHHOCTH 32

31 | CopeBHOBaHHE POOOTOB YMeH#ne cocTaBiIsiTh — UCTOJIb30BaTh CBOU TIOCTYIIKH. CopeBHOBaHUSA
Ha TECTOBOM I10JI€. 3a4eT TUTaH JeHCTBUM 1S yCTaHOBJIEHHBIE TIpaBuia B | Cublcioobpazosanue
BPEMEHU M KOJIMYECTBA PEILIEHHSI CII0KHOM KOHTPOJIE CII0co0a pelieHusi | — CaMOOIIeHKa Ha
o100k 3a7auu 3a7a4H. OCHOBE KpUTEpUEB

KOHCTPYUPOBaHUS ITo3naBartenbHbI€: 001 YCHEIHOCTH Y4eOHO
pobota yuebHvle — TBOpUECKOE JeSITeTbHOCTH

32 | KoHcTpynpoBanue Pazpabotka pelieHne y4eOHbIX U Hpascmeenno- Pemenue 3agau
COOCTBEHHOI MO/IENH COOCTBEHHBIX MOJIEJICH B | IPAKTHYECKUX 3a]au: amuyueckas (M. ¥ TpyII)
pobota TpyIIax. YMEHHE MOTHBHPOBAHHO opuenmayus —

33 | [IporpammupoBanue u IIporpammupoBanue OTKa3bIBAThCs OT 00pasiia, HaBbIKH Pewrenue 3anau
UCIIbITaHUE COOCTBEHHOM MOJIEJIN B TPYIIIAX HCKaTh OPUTMHAIbHBIC COTpYAHHYECTBA B (uHA. ¥ TpyIN)
MoJeNu poboTa. PELIEHHS; CAMOCTOSITETIbHOE | Pa3HBIX CUTYAIUSX,

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

B IIPOEKTHOM ACSATEIBHOCTU
KomMmyHHKaTHBHBIC: 63U

35

IIpe3eHTanuu u 3amura
npoekrta «Moi
YHUKAJIBHBIN poOOT»

[Ipe3enTanus moaenen

Mooeticmsue —
(dhopMyIUpoBaTh
COOCTBEHHOE MHEHHE U
MTO3HIIUIO

CUTyalUi U HAXOAUTh
BBIXOJIBI

3anuTa nmpoeKTa

21




