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HOACHUTEJIBHAS 3AITUCKA

JononHutenbHas — o0meoOpa3oBaTenbHas —nporpamma  «PoOoToTexHuKa»
cocTaBiieHa B cooTBeTcTBUHU [Ipumkazom MunoOpHayku Poccum ot 29.08.2013 Ne
1008 «O06 yrBepxkaenuu [lopsigka opraHuzalvu U OCYILECTBICHUS 00pa30BaTEIbHOM
NEATETLHOCTH TI0 JIOTIOJHUTEIBHBIM 001e00pa3oBaTeIbHBIM TIPOrpaMMamM» W Ha
ocHoBe mporpammel Kypca [[.I'. KomocoBa «IlepBsiii mar B podotorexuuky» (J.I.
Komocos. IlepBeiii mar B poboTorexHuky. M3natenbctBo: bunom. JlaGoparopus
3nanui, ISBN 978-5-9963-0544-5; 2012 r.).

Jlns peanuzanuy mporpaMMbl B KaOMHETE HMMEIOTCS HAOOpPhl KOHCTPYKTOpPa
LEGO MINDSTORMS Education EV3» 0a3oBble JeTald, KOMIIbIOTEPHI,
BUPTYyaJIbHBIE JTA00PATOPHUH, IPUHTED, IPOCKTOP, IKPaH, BUACO 000PYyI0BaAHHE.

easb Kypca:

N3yuenne kypca «PobGoTtoTexHuka» Ha ypOBHE OCHOBHOTO OOIIETo
oOpa30BaHUs HAIPaBICHO Ha JIOCTHKEHHUE CIEAYIOIIEeH Ieu: pa3BUTHE HHTEpeca
IIKOJBLHUKOB K TEXHUKE U TEXHUYECKOMY TBOPYECTBY.

3agauu:

1. Tlo3HakOMUTH c IIPAKTUYECKUM OCBOCHHUEM TEXHOJIOTUI
MPOEKTUPOBAHMS, MOJCIUPOBAHUS W  HW3TOTOBJICHUSI MPOCTEHIINX
TEXHUYECKUX MOJEIIEH.

2. Pa3BuBaTh TBOPYECKUE CIOCOOHOCTH U JIOTUYECKOE MBIIIIJICHUE.

3. BeisiBUTH W pa3BUTh MNPUPOAHBIC 3aJaTKH M CIIOCOOHOCTH JCTEH,
MOMOTAIOILIME JOCTUYb ycrexa B TEXHUYECKOM TBOPUYECTBE.

Y4eOHbIe MaTepHAJIBI:

1. KommocoB [I. I'. TlepBwiii mar B poOoTorexHuky. llpaktukym nus 5-6

kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGoparopwus 3Hanwuii, 2012 — 292
C.

. Habop xonctpykropos LEGO MINDSTORMS Education EV3

. [Iporpammuoe obecnieuenneLEGO

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

. Cpenctra peanuzanuu UKT matepuanoB Ha ypoke (KOMIBIOTEP, TPOCKTOD,

9KpaH)

O wiN

O01mas xapakTepucTuka Kypca
Onnot w3 BaxHBIX MpoOieM B Poccum sBisOTCS €€ HeaocTaTOUYHAs
00eCIeYeHHOCTh HMHXKCHEPHBIMH KaJpaMM W HU3KUH CTaTyC WHXXEHEPHOTO
oOpazoBanus. Ceityac HEOOXOMMO BECTH MOMYJAPU3AINIO MPodeccuu MHKEHEpA.
HHTeHCcHBHOE WCIONB30BaHWE POOOTOB B OBITY, Ha MPOU3BOJCTBE M TMOje 005
TpebyeT, 4TOOBI MOJB30BATENN O00JIaaT COBPEMEHHBIMU 3HAHUSIMH B 00JacTH
yIOpaBJIeHUs] pOOOTaMH, YTO TO3BOJMT pPa3BUBATh HOBBIC, YMHBIC, O€30MacCHBIC U


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

Oonee TPOABUHYTHIE aBTOMATH3UPOBAaHHBIE CHUCTeMbl. HeoOxomumo mpUBUBATH
MHTEpEC yJyaluxcs K 001acTi poOOTOTEXHUKH ¥ aBTOMATH3UPOBAHHBIX CUCTEM.

Taxke JHaHHBIA Kypc JacT BO3MOYKHOCTh IIKOJbHHKAaM 3aKpElHUTh H
NPUMEHUTh HA TMPAKTUKE IOJYYEHHbIC 3HAHHWS IO TaKUM JHUCLHUIUIMHAM, Kak
MaTeMartuka, Qusrka, UHPopMaTuka, TexHoJorusd. Ha 3aHATHUSAX MO TEXHUYECKOMY
TBOPYECTBY y4alllMecs CONPHUKACAIOTCS CO CMEXKHBIMH  00pa3oBaTeIbHBIMU
oOnacTsiMu. 3a CUET MCMOJIb30BAHMS 3alaca TEXHUYECKUX MOHSATHUH U CHelUaIbHBIX
TEPMHHOB DPACIIUPSIOTCS KOMMYHUKAaTUBHbIE (DYHKIHMM $3bIKA, YTIIYOJISIOTCS
BO3MOYKHOCTH JINHTBUCTUYECKOTO Pa3BUTHS O0y4YarOIIEerocs.

[Ipy  O3HAKOMJIEHMM C TpaBWIaMU  BBIIOJHEHUS  TEXHUYECKUX U
DKOHOMHYECKUX pPACYETOB IMPU IPOCKTUPOBAHUH YCTPOMCTB W MPAKTUYECKOM
WCITOJIb30BAaHUU TE€X WIM MHBIX TEXHUYECKUX DPEIICHHH IIKOJbHUKH 3HAKOMATCS C
OCOOEHHOCTSIMU TPAKTUYECKOTO MpUMEHEHUs MareMatukud. OcBauBasi TpPHUEMBI
IPOEKTUPOBAHUA M KOHCTPYMpPOBaHMs, pedsATa MNPHOOPETAIOT ONBIT CO3/IaHUs
peaNbHbIX U BUPTYAIbHBIX JEMOHCTPALIMOHHBIX MOJIEIICH.

[TonBenenue UTOroB paboOThl MPOXOAUT B POpME OOLIECTBEHHON MpPE3eHTALUU
(BBICTaBKa, COCTA3aHHUE, KOHKYPC, KOH(EPEHLIUS UT.]1.).

Jlig peanu3anuy NporpaMmMbl UCHOJIB3YIOTCS 00pa30BaTENIbHbIE KOHCTPYKTOPBI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npejacTaBisieT co0oil HabOp KOHCTPYKTHUBHBIX JI€Talel, IMO3BOJISIONIMX CcOOpaTh
MHOTOYHUCJICHHBIE BAapUAHThl MEXAHM3MOB, HA0Op JaT4YMKOB, JBUTAaTeld U
MuKpokoMibioTep EV3, KoTopwIii ympaBiseT Bcell MOCTPOCHHOW KOHCTPYKIIHEH.
Ckonctpykropom LEGO MINDSTORMS Education EV3umer HeoOxomumoe
MpOTrpaMMHOE 00ECTICUCHHUE.

Ajpecar nporpamMmmbl

Bo3pact perel, ydacTBYHOIIMX B pealu3alydd JAaHHOW JOMOJIHUTEIBHOMN
oOpaszoBaTeapHON MporpamMmbl kojieonercs ot 11 mo 17 ner. B KOMIEKTUB MOTyYT
OBITh MPUHSATHI BCE XKEJAOIUE, HE UMEIOLIIE MMPOTUBOIIOKA3aHUH TI0 3/I0POBBIO.

O0beM U CPOK 0CBOCHUSI TPOTPAMMBbI

JlaHHass 1mporpamMmMa UM COCTaBJIEHHOE TEMAaTHUYECKOE IUIAHWUPOBAHUE
paccuntano Ha 1 rox oO6yuenusi, 34 yaca.

Ili1anupyemsblii pe3yJbTar:

CtumynupoBaTh MOTHBAIMIO YYAIIMXCS K TOJYYEHUIO 3HAHWUW, MOMOraTth
(bopMHpPOBATH TBOPUECKYIO JINYHOCTD.

CnocoOcTBOBaTh pa3BUTUIO HWHTEpEca K TEXHUKE, KOHCTPYHPOBAHHIO,
POrpaMMHUPOBAHMIO, BBICOKUM TEXHOJIOTHUSIM, dbopmMHpoBaTh HaBBIKH
KOJUIEKTUBHOTO TPYJa.

CdopMupoBaTh HaBbIKM KOHCTPYUPOBAHUS U TPOTPAMMUPOBAHMS pOOOTOB.

CdopmupoBaTh MOTHBALIMIO K OCO3HAaHHOMY BBIOOPY  HMHXKEHEPHOMU
HANpPaBJIEHHOCTH O0yUYEHUS B AAJIbHEHIIIEM.

OCHOBHOE COIEP KXAHHUE

1. BBeeHue B po00TOTEXHUKY (2 )

Po6otel. Buasl poboToB. 3HaueHue poOOTOB B KU3HM uejoBeka. OCHOBHBIC
HamnpaBlieHUs] TpUMeHeHus1 poooToB. MckyccTBenHblil nHTeiekT. [IpaBuna paboTs ¢
KoHCTpykTOopom LEGO



Ynpasnenue pobotamu. Metozas! obmienus ¢ podotoM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble SI3bIKH ITporpaMMHUpoBaHus. X ocHoBHOE
Ha3HaueHWe U BO3MOXKHOCTH. Komanael ympaBiaeHuss poboramu. Cpena
POrpaMMUPOBAHUS MOJTYJIsSl, OCHOBHBIE OJIOKH.

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

[IpaBuna TexHUKU 0E30MACHOCTH MpU padoTe ¢ PoOOTAMHU-KOHCTPYKTOPAMHU.
[IpaBuna obpaiienus ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE JIETAIU KOHCTPYKTOpA.
VX Ha3BaHKE U HA3HAYCHHUE.

Monyns EV3. O030p, 3KpaH, KHONKHA YIpaBICHUS MOIYJEM, HHIUKATOP
COCTOSIHHSI, TIOPTHL. Y CTaHOBKa Oatapei, criocoObl SKOHOMUHU SHepruu. Brimrodenue
moxayns EV3. 3anuce nporpamMmel 1 3anmyck ee Ha BblnosiHeHHe. CepBoMoTopsl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTP M TOYHOCTH MOTOpa. MexaHMKa MEXaHW3MOB U
MalvH. Buael coeTMHEHUN U Iepeaay U UX CBOWCTBA.

Co6opka pobotoB. COopka Moienu podoTa M0 HHCTPYKIIHH.
IIporpammupoBaHue IBUKEHUS BIIEPE 110 IIPSAMOU TpaeKTopuu. Pacuer unciia
00OpOTOB KoJieca i MPOXOKACHUS 3aJaHHOTO PACCTOSHUS.

3. JaTuuxku LEGOMINDSTORMSEV3 EDU u ux napamerpsbl. (6 1)

Jarunku. [latumk kacaHus. YCTpOHMCTBO jgaruuka. llpaktukym. Pemenne
3a71a4 Ha JBU>KEHUE C UCITOJIb30BAHUEM JIATUMKA KaCaHUs.

JlaTuuk 1BeTa, pekUMbl pabOThl jgaTumka. Pemienuwe 3amay Ha JBUXKEHUE C
VCIIOJIb30BAaHUEM JTaTYMKA IBETA.

YpTpa3BykoBOW JaTtyukK. PemieHuwe 3amad Ha JBUKEHHUE C HCMOJIB30BAaHUEM
JaTYMKa PACCTOSIHUS.

I'mpockonmueckuii natyuk. MHPpakpacHbId JaTYUK, PEXKUM HPHUOIUKEHUS,
PEXKUM Masika.

[TonxiroueHne JaTYINKOB U MOTOPOB.

Nurepderic momyns EV3. Ilpunoxenuss monmyns. IlpencraBnenue mopra.
YnpasieHre MOTOPOM.

ITpoBepounas padora Ne 1 o Teme «3HaKOMCTBO ¢ poOOTaMH
LEGOMINDSTORMSY.

4. OCHOBBI IPOrPAMMUPOBAHMS U KOMIILIOTEPHOH jJoruku (9 4)

Cpena mnporpammupoBanust Mmonayisa. Co3maHue nporpaMMbl. Y JajeHUE
650Kx0B. Brimonnenue nporpammel. CoxpaHeHHE U OTKPBITHE POTPAMMBI.

Cuerunk kacanui. BerBnenne mo nmaruymkaM. MeTOIbl NPUHATHS PELICHUIN
poboTom. Mojenu noBeieHus Mpu pa3HOOOPA3ZHBIX CUTYAITUSIX.

[Iporpammuoe obGecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBoiicTBa M CTpYyKTypa MpoekTa. PemeHune 3agay Ha [BW)KEHUE BJIOJb CTOPOH
KBagparta. Mcrnonb30BaHNE NUKIIOB NPU PENICHUHN 337a4 Ha IBUKEHUE.

[IporpamMmHbIe 0JIOKUA U TAIUTPBI MporpaMMupoBanusa. CTpaHHila annapaTHbIX
cpenctB. Penakrop koHTeHTa. IHCTpyMEHTHI. Y cTpaHeHue Hemnonanok. Ilepesamyck
MOZYJIA.

Pemenne 3amau Ha [BwkeHME 10 KpuBoM. HesaBucumoe ynpasieHue
MoTtopamu. 11oBopoT Ha 3aganHOE yncio rpanycos. Pacuer yriia moBopora.



Hcnonb3oBaHWe HWXKHErO JaTdyuKa OCBEUIEHHOCTH. PemeHue 3agad  Ha
JBHKEHHE C OCTAaHOBKOM Ha 4YepHOW nuHuM. PemreHne 3amad Ha JBHYKEHHE BIIOJb
auHuK. KanubpoBka gaTunka OCBEIIEHHOCTH.

IIporpammupoBanue monayiei. Pemenne 3amad Ha IPOXOKAEHUE IO MOJIO U3
kjeTok. CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.

5. lIpakTukyMm no c6opke poOOTHU3MPOBAHHBIX cHCTEM (8 4)

N3mepenne ocsenieHHocTH. OmnpeneneHue LBETOB. Pacno3HaBaHHWE IBETOB.
Hcnonp3oBanue KOHCTpyKTOpa Lego B kauecTBe 1 poBOii 1abopaTOpHH.

N3mepenue pacctosHuii 10 00beKTOB. CKaHUPOBAHNE MECTHOCTH.

Cuna. Ilnewo cuibl. [logbemusblii KpaH. Cueruuk 000poToB. CKOpPOCTH
BpallleHUsI cepBOMOTOpa. MOIIHOCTE. YTpaBiaeHue poOOTOM C MOMOIIBI0 BHEIIHUX
BO3/ICCTBHM.

Peaknust poOoTa Ha 3ByK, 1IBET, Kacanue. Taimep.

JIBMKeHUEe MO 3aMKHYTOW TpaeKTopuu. PemieHue 3amad Ha KpHUBOJMHEHHOE
JBUYKEHUE.

KoHncTpyupoBanue moneneil poOOTOB ajisl peleHus 3aad ¢ UCII0JIb30BAHUEM
HECKOJIbKMX PAa3HbIX BHUJIOB JaTYMKOB. PemieHue 3amay Ha BbIXOA U3 JaOWPHUHTA.
OrpaHn4YeHHOE IBU)KECHHUE.

[TpoBepounas pabora Ne2 o Teme «Bujibl ABMKEHUM pOOOTOBY

6. TBopYeckne NMpoeKTHbIE PadOTHI U cOPpeBHOBAHMS (6 1)

[IpaBuna copeBHOBaHui. PabGoTta Ham mpoekTamu «/[BrkeHue mo 3agaHHOM
Tpaekropun», «Kerenbpunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIE.

KonctpynpoBanue coOcTBeHHOW Mozenu pobota. [IporpammupoBanHue u
UCIIBITaHUE COOCTBEHHOW Mozenu pobota. [lonBenaeHre UTOroB pabOThl ydalIuxcs.
[loaroToBka IOKIaA0B, NPE3EHTAlUMH, CTEHIOBBIX MAaTE€pPUANOB JJII HMTOrOBOU
KOH(epeHUrHU. 3aBepilIeHne CO3JaHus Moelield poOOTOB J1Jisi UTOTOBOI BBICTABKH.

OO0mast MmpPOJOIKHUTENBHOCTh Kypca COCTaBisieT 35 4YacoB, KOTOpPHIE
pacrnpeziesieHbl CIeAyOIIM 00pa3oM:
Y4eOHO-TeMaTHYeCKOe INIAHMPOBAHNE

Ne HauMeHoBaHMe pa3iesioB U TeM Bcero Buabl KoHTpPOJIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 1
2 |3nakomMcTBO ¢ poboramu LEGO 4
MINDSTORMS EV3 EDU.
3 |Harunku LEGO u ux mapamerpsi. 6 Co3pnanue nmpoekra
4 |OCHOBBI MPOrPAMMHUPOBAHUS U 9 Co3nanue mpoekTa
KOMITBIOTEPHOM JIOTUKU
5 [|IIpakTukym mo cOopke 8 Co3pnanue nmpoekra
pOOOTHU3UPOBAHHBIX CUCTEM
6 |TBopueckue mpoeKTHbIC pabOTHI U 6 CopeBHOBaHUS
COpPEBHOBAHUSI Mojieniel poOOTOB.
[Ipe3entanus
IPYNIOBBIX TPOEKTOB




BCEI'O | 34 |

DopMBI KOHTPOJIA
1. ITpoBepounbie pabOTHI
2. IlpakTuyeckue 3aHsATHS
3. TBopueckue MpoeKThI
[Ipu opraHuzanMd MNOPAKTHYECKUX 3aHATHH M TBOPYECKHX ITPOEKTOB
bOpMHPYIOTCS MaJlble TPYIIIBI, cOoCTosIHe U3 2-3 ydammxcs. (s Kaxmoi rpynmsl
BBIICIISIETCS OTAEIBHOE paboyee MECTO, COCTOAIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.
[Ipeobnanatomeit Qpopmoil TEKyIIero KOHTPOJS BBICTYMAaeT IPOBEpKa
paboTocniocobHOCTH pOOOTa:!
® BBIICHEHUE TEXHUYECKOU 3a7a4H,
® OIIpEJEIICHNE ITyTEN PEIICHNs TEXHUYECKOM 3aaun
KoHntposb ocymiectBiisieTcs B (hopMe TBOPUECKHUX MPOEKTOB, CAMOCTOATEIbHON
pa3paboTKu padoT.
MeTtoabl 00y4eHus
e Jlo3HaBarenbHbI (BOCHPUSATUE, OCMBICICHUE U 3aIIOMUHAHUE

yUYalMMHUCS HOBOT'O MaTepuaa ¢ MpuBJIeYeHUEM HAOII0IEHUSI TOTOBBIX
IPUMEPOB, MOAECIUPOBAHUS, U3YUEHHS WILTFOCTPALUA, BOCIIPUATHS,
aHajr3a M 0000IICHUS MaTepUAJIOB);

MeTton npoekToB (MpU YCBOCHUH U TBOPUYECKOM MPUMEHEHUH HaBBIKOB
Y YMEHUM B IIpoliecce pa3padoTK COOCTBEHHBIX MOJIEIEH )
KoHTposbHBI MeTO (MpY BBISIBIIEHUN Kau€CTBAa YCBOEHUS 3HAHUIA,
HaBBIKOB U YMEHUM U UX KOPPEKIIUS B MPOIECCE BHIMOTHECHUS
MPaKTUYECKUX 3aTaHU)

['pynmoBas paboTa (MCTIOIB3YETCS IPU COBMECTHON COOpPKE MOJIENEH, a
TaKXKe NP pa3pabOTKe MPOECKTOB)

@opMBblI OPraHM3alMu y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTAIUS;

MPAKTUKYM;

YPOK-TIPOEKT;

YPOK IIPOBEPKH U KOPPEKIIMH 3HAHUN U YMEHUI.
BBICTABKa;

COPEBHOBAHUE;

Pa3paboTka kaxmoro mpoekTa peanusyercss B (GOpME  BBINOTHEHUS
KOHCTPYUPOBAaHUS MW MNPOTPAMMUPOBAHUS MOJAEIM poOOTa IS PEIICHUS
MPEIOKEHHOM 3a1auu

B pe3ysabTarte u3yueHus Kypca y4yanuecs J10JKHbI:
3HATh/IIOHUMATh

1.
2.

POJIb M MECTO POOOTOTEXHUKH B KU3HU COBPEMEHHOT'O OOIIECTBA;
OCHOBHBIC CBEJICHHUE W3 MCTOPUHU PAa3BUTHS pOOOTOTEXHUKH B Poccuu u
MUpE;

OCHOBHBIX IMOHATHS POOOTOTEXHHUKH, OCHOBHBIC TEXHUYCCKUE TEPMHUHBI,
CBSI3aHHBIC C TIPOIIECCAMH KOHCTPYMPOBAaHUS W TIPOrPAMMHPOBAHHUS
po0OOTOB;



mpaBuiIa ¥ Mephl 0€30MMACHOCTH TP PadOTE C ANEKTPOUHCTPYMEHTAMU;
oO111ee yCTpOMCTBO U MPUHIUIIBI IEUCTBHS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

OOIIYI0 METOJIUKY pacdyeTa OCHOBHBIX KHHEMATHUYECKUX CXEM;

MOPSIJIOK OTHICKAHUS HEUCIPABHOCTEW B Pa3TUYHBIX POOOTU3UPOBAHHBIX
CUCTEMAX;

9. MeToNMKy MPOBEPKHU pabOTOCTIOCOOHOCTH OTNIEIBHBIX y3JI0B U JIeTaleH;

10.0CHOBBI TOMYJSPHBIX S3BIKOB MPOTPAMMHUPOBAHUS;

11.mpaBuna TeXHUKA 0€30MaCHOCTH MpU paboTe B KaOMHETE OCHAICHHBIM
AIEKTPOOOOPYNOBaHUEM;

12.0CHOBHBIC 3aKOHBI AICKTPUUECKUX IETEH, MpaBmiia OE30MaCHOCTH MPHU
paboTe ¢ DIIEKTPUUYECKUMH IIEMSIMH, OCHOBHBIC DPaJMOA3JICKTPOHHBIE
KOMIIOHEHTHI;

13.onpeneneHus POOOTOTEXHUYECKOTO YCTPOWMCTBA, HauoOoJee
pacpocTpaHEHHBIE CUTYAIlUHU, B KOTOPBIX IPUMEHSIOTCSI POOOTHI;

14 uMeTh TpEACTaBIICHUS O TMEPCIEKTUBAX Pa3BUTHS POOOTOTEXHHKH,
OCHOBHBIE KOMIIOHEHTBI IPOTPAMMHBIX CPE;

15.0CHOBHBIC MPUHIHUIBI KOMIIBIOTEPHOTO YIPABICHHUS, Ha3HAYCHUE U
OPUHIMIBL paOOThl I[BETOBOTO, YJIBTPAa3BYKOBOTO JaTyWKa, JaT4MKa
KacaHUsl, Pa3JINYHbIX UCTIOJIHUTEIbHBIX YCTPOUCTB;

16.paznuuHBIe  CMOCOOBI  Mepemayrl  MEXaHWYECKOTO  BO3JICHCTBHS,
pa3JIMuHbIC BUJIBI IIACCH, BUJIB U HA3HAYCHUE MEXAaHUYECKUX 3aXBaTOB;

YMETh

1. coGupats npocTeire MOJEIH ¢ Ucroab30BanueM EV3;

2. CaMOCTOATEIHLHO TIPOSKTHPOBATH M COOMpaTh M3 TOTOBBIX JeTaliei
MaHHUIYJATOPBI U pOOOTOB Pa3IMYHOT0 HA3HAUYCHUS;

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

4. BmajieTh OCHOBHBIMH HaBBIKAMH pal0OThl B BH3yaJIbHOW Cpelne
IPOrpaMMHUPOBAHMSI, TPOTPAMMHPOBATh COOPAHHBIE KOHCTPYKIIUU TIOJ
3a/1a4¥ HAYAJIbHOTO YPOBHSI CJIIOKHOCTH;

5. pa3pabarbiBaTh W 3aMKUCHIBATh B BU3YAJIBHOUM Cpejie MPOTPaMMUPOBAHUS
TUTIOBBIC YIPABJICHUS pOOOTOM

6. moib30BaThCs KOMITBIOTEPOM, MPOrpaMMHBIMHU IPOTYKTaMH,
HEOOXOUMBIMHU 71 00yUEHHUs IPOrpaMMme;

/. moaOupaTh HEOOXOIUMBbIC NATUUKH U HCIOJHHUTEIbHBIE YCTPOWCTRBA,
cobuparh TMPOCTEHIIME YCTPOMCTBA C OJHUM WM HECKOJIbKUMU
JTaTYuKaMu, COOUpaTh U OTIAXKUBATH KOHCTPYKIIMHU 0a30BbIX pOOOTOB

8. mpaBWIBHO BBHIOMpATh BUJ MEpeaayd MEXaHHMUYECKOTO BO3JICUCTBUS IS
Pa3UYHBIX TEXHUYECKUX CUTYyaIlui, cOOMpaTh JCHCTBYIOIINE MOICIU
poOOTOB, a TAK)KE UX OCHOBHBIE y3JIbl U CUCTEMBI

9. BecTH MHAMBUIYAITBHBIE U TPYIIOBHIC UCCIIEIOBATEILCKIE PAOOTHI.

OO01mmue yyeOHbIE YMeHNSI, HABBIKH U CIIOCOOBI 1eITeJIbHOCTH
Io3HaBaTeqbHas AeSITEJIbHOCTD

N GR



Hcnonp30BaHue Uis TO3HAHUS OKPYXAIOUIEr0 MHUpa pa3iHMYHbIX METOIOB
(HaOnrofieHUe, M3MEpPEHME, OIbIT, OSKCIEPUMEHT, MOJEIUPOBAHUE U  [1p.).
OmnpeneneHue CTPYKTypbl OOBEKTa IO3HAHWSA, MOUCK M BBIACICHUE 3HAYUMBIX
(YHKIIMOHAJIBHBIX CBSI3€W U OTHOLIEHUN MEXAY YacTSIMHM LIEJIOro. Y MEHUE pa3AeisiTh
IPOLECChl Ha 3Tallbl, 3BEHbsI; BBIJCICHUE XAPAKTEPHBIX NPUYMHHO-CIICIACTBEHHBIX
CBsI3EM.

Omnpenenenue afeKBaTHBIX CIIOCOOOB pEIlIEHUs YYEOHOM 3aJauyd Ha OCHOBE
3aJaHHBIX anropuTMOB. KOMOMHHMpOBaHNE M3BECTHBIX aJTOPUTMOB JESTEIBHOCTH B
CUTYalUsIX, HE IPEAIOIAralluX CTaHAAPTHOE NPUMEHEHHE OJHOTO U3 HUX.

CpaBHeHHe, COIOCTaBlICHUE, KIacCU(pUKAIUs, PAHKUPOBAHHE OOBEKTOB IO
OJTHOMY WJIH HECKOJBKUM TIPEUIO)KCHHBIM OCHOBAaHUSM, KPUTEPHUSIM. YMEHUE
paznuuath GakT, MHEHHE, 10Ka3aTebCTBO, TUIIOTE3Y, aKCHOMY.

HccnenmoBanne  HECTOXKHBIX ~ NPAKTHUECKUX  CHUTyalldii, BBIABH)KCHHE
IpPEINOJIOKEHNH, TOHMMAaHHE HEOOXOJMMOCTH MX IPOBEPKU Ha IPAKTHUKE.
Hcnonp30BaHue NpakTUUECKUX U J1a00paTOPHBIX pabOT, HECTOKHBIX IKCIIEPUMEHTOB
JUISL JI0Ka3aTeIbCTBA BBIJIBUTAEMBIX IPEIIOJIOKEHNUN; OMUCAHUE PE3YJIbTaTOB ATHX
pabor.

TBopueckoe pemieHHe y4eOHBIX UM IPAKTHUECKUX  3aJady: yYMEHHUE
MOTHBHPOBAaHHO OTKa3bIBaThCS OT 0Opasla, HUCKaTh OPUTMHAJBHBIE PEIICHUS;
CaMOCTOSITEJIbHOE  BBINIOJTHEHME PA3JIMYHBIX TBOPUYECKUX paboT; ydacTue B
IIPOEKTHOMU JIEATEIIBHOCTH.

NHpopManiuOHHO-KOMMYHHKATUBHAS AEATEIbHOCTD

AnekBaTHOE BOCHpPUSITHE YCTHOW peYd U  CIHOCOOHOCTh TNEpenaBaTh
COJIEp’)KaHMe TPOCIYIIAHHOTO TEKCTa B CXXAaTOM WM pPa3BEepHYTOM BHIE B
COOTBETCTBHH C II€JIbIO0 YYEOHOTO 3a/1aHMUS.

Oco3HaHHOE Oe€ryioe YTEeHHE TEKCTOB pa3IMYHbIX CTWIEH U >KaHPOB,
npoBeneHne WHOOPMAIIMOHHO-CMBICIIOBOTO — aHaim3a Tekcta. Mcmoab3oBaHue
Pa3JIMYHBIX BUOB YTCHUS (03HAKOMUTEIIBHOE, IIPOCMOTPOBOE, IIOUCKOBOE U JP. ).

Brnanenue MOHOJOTrMYECKOW M JUAIIOTHYECKOM PEUYb0. YMEHHE BCTYINaTh B
pedeBoe OOIIeHNE, Yy4acTBOBATh B Juajiore (MOHUMAaTh TOUKY 3peHHs cOOECceIHUKa,
MpU3HaBaTh MpaBo Ha WHoe MHeHue). Co3laHue TUCHMEHHBIX BBICKA3BIBAHUIA,
aJICKBAaTHO TIEPEAAIONINX MPOCITYIIAaHHYIO U MMPOYUTAHHYIO HHPOPMAIIHUIO C 3aIaHHON
CTEIEeHbIO CBEPHYTOCTH (KpaTKO, BEIOOPOUHO, MOJIHO). CocTaBIeHUE JIaHa, TE3UCOB,
KoHcnekTa. IIpuBeneHue npumMepoB, MOAOOP aprymMeHTOB, (OPMYJIUPOBAHUE
BBIBOJIOB. OTpakeHHE€ B YCTHOM WM THUChbMEHHOW (opMe pe3ysbTaToB CBOEH
JeATEIIbHOCTH.

YMmenue nepedpaszupoBaTh MbICIH (OOBIACHATH «MHBIMU CJIIOBaMu»). BIOOp u
WCIIOJIb30BaHUE BBIPA3UTEIBHBIX CPEJICTB S3bIKA M 3HAKOBBIX CHUCTEM (TEKCT,
Tabnuila, cxema, ayJJMOBU3YAIbHBINA PSJT U JIP.) B COOTBETCTBUN C KOMMYHHUKATUBHON
3aymayeit, chepor U CUTyaruen oOIIeHHUs.

Hcnonb3oBanue i pelieHUs] MO3HABATEIbHBIX U KOMMYHHKATUBHBIX 337124
pa3sNUYHBIX HMCTOYHUKOB HWH(OpMAIMK, BKIIOYAs OHIUKIONEIUH, CIOBApH,
HuTepHeT-pecypcsl u apyrue 0as3pl JaHHBIX.

PeduiekcuBHasA 1eATEJIbHOCTD
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CamocrosiTenpbHasi opraHu3anus y4eOHOW JeATeTbHOCTH (ITOCTAaHOBKA IIETH,
IUIAaHUPOBAHUE, OIPE/ICNICHUE ONTUMAIBLHOTO COOTHOUIECHUS LIETU U CPEACTB U JIp.).
Bianenne HaBbIKAMM KOHTPOJISI M OLEHKM CBOEH JEATEIbHOCTH, YMEHUEM
MPEABUJIETh BO3MOXHBIE TIOCIEACTBUSA CBOMX JeWCTBUU. IloMCk M ycTpaHeHuHe
OPUYUH BO3HUKIIUX TpyaHocTed. OlEeHMBaHHE CBOMX Y4Y€OHBIX JOCTHXKEHUMH,
MOBEJACHUS, YEepPT CBOEH JIMYHOCTH, CBOETO (PU3UYECKOr0 U SMOIMOHAIBHOIO
cocrosinug. Oco3HaHHOE ompenesieHue chepbl CBOMX MHTEPECOB M BO3MOXKHOCTEH.
CoOuroieHrie HOPM TIOBENICHUS B OKPY’KAIONICH cpene, MpaBuil 30pOBOTO oOpasza
KU3HU.

Bnagenne yMmeHHsIMH  COBMECTHOM  JIEITEIBHOCTH:  COIVIACOBAHUE U
KOOPJIMHAIIUS ACATEIBHOCTH C APYTHMH €€ YJaCTHUKAMH; OObEKTUBHOE OICHUBAHUE
CBOCTO BKJaJa B pEIICHHE OOmMUX 3a7ad KOJUIEKTHBA; Y4YeT OCOOCHHOCTEH
Pa3IMYHOTrO POJIEBOTO MOBEICHUS (JIUAEP, HOJUMHEHHBIN U 1Ip.).

OuennBaHue CBOEH JEATEIIBHOCTH C TOYKHU 3PEHUS HPABCTBEHHBIX, ITPABOBBIX
HOPM, 3CTETHYECKUX LIEHHOCTEW. Vcnoib30BaHNE CBOMX IPAB U BBHINOJHEHHE CBOMX
00s13aHHOCTEH KaK rpakJjaHruHa, YieHa 00IecTBa U y4eOHOTO KOJIEKTHBA.

Cnucok aureparypsl

1. Konocos /1. I'. IlepBsiif mar B po6otoTexHuky. [Ipaktukym nms 5-6
kiaccoB\ /1. I'. Komocos. — M.: BUHOM. JlaGopatopus 3Hanwuii, 2012 —
292 c.

2. bnor-coobmiecTBo moduTeneit poootos Jlero ¢ mpuMepaMu mporpamMm
[DnexTponnsIii pecypc] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

3. JlabopaTopHbI€ MPAKTUKYMBI TTO MPOTPAMMHUPOBAHUIO [ DIICKTPOHHBIH
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&Ilayout=blog&id=72&Itemid=159&lang=ru

4. OGpa3zoBarenbHas mporpamma «BBeneHnue B KOHCTpyUpOBaHUE
poOOTOBY U rpadUUECKuil I3bIK MPOTPAMMHUPOBAHUS POOOTOB
[DnexkTpoHHbIH pecypce] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. Ilpumepsl KOHCTPYKTOPOB U MPOrpaMM K HUM [ DIEKTPOHHBIN pecypc] /
Pexum noctyna: http://www.nxtprograms.com/index2.html

6. Ilporpammsl qyist poboTa [ DneKTpoHHBIN pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

7. Y4eOHHK 10 IPOrpaMMHUPOBaHUI0 Po00TOB (WiKi) [ DaeKTpOHHBIM

pecypc]/

Marepuansl CauToB

9. http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-
pOOOTOTEXHUKA
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
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KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

LEGOMINDSTORM
SEV3.

SI3pIKHN
IIPOTPpaMMHPOBAHUS.
Cpena
IIPOTpaMMHUPOBAHUS
MOJYJIs, OCHOBHbBIE
OJIOKH.

KOMaH/I
ucnonauutens (CKN)
HNmets obmiee
MIPEJCTaBICHHUE O
cpene
IIPOTPaMMHUPOBAHUS
MOJYJIsl, OCHOBHBIX
OJIOKaX.

UCIIO0JIb30BaTh 00IIIHE
PUEMBI PEIICHUS
MOCTABJICHHBIX 33]1a4;
KoMMyHUKaTHBHBIE:
UHUYUAMUBHOE
CcOmpyOHUYECme0 —
CTaBUTh BOIPOCHI,
oOpamatbcs 3a

o &
L
= 2 S Ilnanupyembie pe3yabTaThl 00y4eHHs
o= o« ?
s 2 o Pa3nen/ Buani
5 o & ) YHuBepcajibHbIe
58 - Tema = IIpeamerHbIe . JINYHOCTHBIE KOHTPOJISA
2 ° e = yuyeOHbIe 1eficTBUS
= z S pe3yJbTaThl vy pe3yJabTaThl
= = A
Tema 1. BBenenue B po0OTOTEXHUKY (2 4)

1 | PoGotbl. Bunasl 1 | Umets obuue | PerynsaiTuBHbIE: Cmuicnoobpazosan | becena,
po0OOTOB. 3HaUeHUE MIPEICTABIICHUS 0 | yenenonazanue — ue — aficKkBaTHast 3ader 1o
pOOOTOB B KU3HU 3HaueHHue poOOTOB B | GOPMYIUPOBATH U MOTHBAIIHS paBHJIaM
yesioBeka. OCHOBHBIE YKU3HH YEJI0BEKA. yIepKUBaTh yueOHyI0 | yueOHOMU paboThI ¢
HaIpaBJICHUS 3HaTh IpaBWiIa | 3a7a4y; TS TEIbHOCTH. KOHCTPYKTOPOM
pUMEHEHUSI POOOTOB. paboThI C | nranuposanue — Hpaecmeenno- LEGO
[TpaBuia paboThl C KOHCTPYKTOPOM BbIOMpATh IEHCTBUS IMUYECKAsL
KOHCTPYKTOPOM B COOTBETCTBUH C opueHnmayusi —

LEGO MIOCTaBJICHHOM 3a7a4eil | yMeHue n3oerarhb

2 | YrupaBneHue 1 | 3HaHue moHATHS U YCIIOBUSIMH €€ KOH(JIMKTOB U NuauBuyaibH
poboTamu. MeToibl anropuTMa, peann3anuu. HaXOJWTh BBIXOJBI | BIH,
oOLIEHUs ¢ pOOOTOM. VCITOJIHUTEIS Ilo3naBaTesIbHBIE: U3 CIIOPHBIX (bpOHTAITEHBII
CocTaB KOHCTpYKTOpa aJICOPUTMa, CUCTEMBI | 0OujeyuedHvie — CUTYyaIui onpoc
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IMOMOIIbIO, ITPOABJIATH
AKTUBHOCTD AJIsA

3 EDU. (4 1)

penieHus
KOMMYHUKATHUBHBIX
3a/1a4y
Tema 2. 3nakomcTBO ¢ poboramu LEGO MINDSTORMS EV
[IpaBuia TEXHUKH 1 | 3nanue coctaBHbIX | PeryasiTuBHbIe:
0€30MacHOCTH MPU qacTeu naaHupoganue —
pabote ¢ poboTamu- YHUBEPCAIBHOTO BBIOMpATh JCHCTBUS B
KOHCTPYKTOpPaMH. komruiekta LEGO COOTBETCTBUHU C
[IpaBuna oOpatieHus ¢ MINDSTORMS MOCTABJICHHOW 3a7a4eit
pobotamu. OCHOBHBIE EV3 EDU u ux Y YCIIOBUSMH €€
MEXaHUYECKUE AeTAIN GyHKIMI. peanu3anuu.
KOHCTPYKTOpa U UX Crioco6HOCTh Ilo3HaBaTebHBIE:
Ha3HAYCHUE. yqalmxcs 0OweyuebHvle — YMEHUE
BOCITPOU3BECTU CaMOCTOSITEJIBHO
ATanbl COOPKU U BBIJICTISITh U
OTBETUTH Ha (bopMyIMpOBATH
BOIPOCHI. MO3HABATEJIbHYIO LIETh
Mopayns EV3. O630p, | 1 | 3naHue Ha3HAaueHUE | YMEHUE Pa3JeiaTh

9KpaH, KHOTIKU
yIIpaBJICHUS] MOAYJIEM,
WHJIMKATOP COCTOSIHUA,
MOPTHI. Y CTAaHOBKA
OaTapei, criocoObl
AKOHOMUHU SHEPTUH.
Bxirouenune monyiis
EV3. 3anuck
MPOTPaMMBbI U 3aITyCK

KHOIIOK MOAYJIsS
EV3.

YMeHne coCTaBUTh
MIPOCTEUIITY IO
porpamMmmy 1o
11a0JI0Hy, COXPaHSTh
U 3aIyCKaTh
mporpamMmy Ha
BBITIOJTHCHUC

IIPOLIECCHI HA JTAIbI,
3BEHBSI; BBIJCICHUE
XapaKTEPHBIX
IIPUYUHHO-
CIIEICTBEHHBIX CBSI3EH.
KoMMyHUKaTHBHBIC: U
HUYUamueHoe
CcoOmpyOHU4eCcmeo —
CTaBUTb BOIIPOCHI,

Cmbicnoobpazosan
ue — aJiecKBaTHasI
MOTHBAITUS
y4eOHOM
NEATEIIbHOCTH;
aKTyaau3anus
CBEICHUN U3
JMYHOTO
AKU3HEHHOTO
OTIBITA;
dbopmupoBaHue
TOTOBHOCTH K
IPOJIOTIKEHHUIO
00y4eHUS C 1EJIbI0
MOJTYYEHUSI
WHXXEHEPHOTO
00pa3oBaHuUs;
OCBOEHUE
TUTTAYHBIX
CUTyaluun
yIPaBJICHUS
poboTamu.
Hpascmeenno-

becena

3adger 1o
npaBuIamM
TEXHUKH
0€e30IacHOCTH

becena,
MPAKTUKYM
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€€ Ha BBITIOJTHEHHE. oOpaiarbes 3a omuyeckas
CepBomMoTopsl EV3, 3HaHWE MapaMeTPOB | IOMOIIBIO; POSBIATE | OpUeHmayus — becena,
CpaBHEHHUE MOTOPOB. MOTOpA U UX aKTUBHOCTbH BO yMeHHE n30erarb | MpakTHKYM
MomHoCTh U BIIMSIHUE HA pabOTy | B3aMMOACUCTBUM JUIA KOH(JIMKTOB U
TOYHOCThH MOTOpA. MOJIEIN pelieHus HaXOJIUTh BBIXOJIbI
Mexanuka NmeThb KOMMYHUKATUBHBIX U3 CIOPHBIX
MEXaHU3MOB M MAIllHH. MPECTABICHUE O 3aj1a4 CUTYyalui
Bunpicoennaennii u BHUJAaX COCTMHCHHUHU U
nepeaay u ux nepenad.
CBOMCTBA.
Coopka Moaenun 1 | Cnoco6HOCTH becena,
pobora 1o y4anuxcs MPAKTUKYM
WHCTPYKIIHH. BOCIIPOU3BECTU
[IporpamMmmupoBaHue ATaIbl COOPKHU U
JIBUKEHUS BIIEPE]] 110 OTBETHUTH Ha
MPSMOI TPACKTOPUH. BOIIPOCHI.
Pacuer uncna YMeHue BBITTOJIHUTD
000pOTOB KoOJIECca IS pacyeT yucia
MIPOXOKICHUS 000pOTOB KoJIECca
3aJIaHHOTO JUISL TIPOXOXKICHUS
paccTosHUSL. 3aJIaHHOTO
pPaCCTOSIHUSL.

Tema 3. larunkn LEGOMINDSTORMSEV3 EDU u ux napamerpsbl. (6 1)
JlaTumk xacaHus. 1 | YMenue pemiarhb PeryasituBHble: Cmvicnoobpazosan | becena,
Y CTpoiCTBO JaTurKa. 3a71a4u Ha JIBUKEHUE | NIAHUPOBAHUE — ue— afgeKBaTHas MPaAKTUKYM
[Ipaktukym. Pemenune C MCHOJIb30BaHUEM BBIOMpATh JCHCTBUS B MOTHBaIUS
3aJ1a4 HA IBHMXKCHUE C JIaTYNKA KacaHHUsl. COOTBETCTBHHU C yaeOHOM
HUCII0Jb30BaHHUEM MMOCTaBJICHHOMU 3aJaueh | JCSITCIbHOCTH.
JIaTYNKA KacaHHsl. Y YCIOBUSIMU €€ Hpascmesenno-
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JlaTuuk nBera,
PEKUMBI PaOOTHI

3HaHue BIMSIHUE
MIPEMETOB Pa3HOTO

natyuka. Pemenue [[BETA Ha MOKa3aHUs
3a/1a4y Ha JABUKEHUE C JaTYMKa
UCITIOJIb30BAaHUEM OCBEIICHHOCTHU
JATIAKA

9 | YapTpa3BykoBoOi 3HaHue
natuuk. Pemenue 0co0eHHOCTEH
3a/1a4y Ha IBMDKCHHE C paboTHI TaTunKa
HCITOJIb30BAaHUEM YMeHue penrath
JATYNKA PACCTOSTHHUS 3aJlayy Ha IBIKCHHE

C UCTOJIb30BaHUEM
JaTYUKa
pPacCTOSIHUSL.

10 | I'mpockonuyeckuii YMeHue pemarb
JATYHK. 3aJlayy Ha JIBIOKCHHE
NudpakpacHbIit C MCIIOJIb30BAHUEM
JATYHK, PSKAM TUPOCKOITAYECKOTO
TPUOIKEHUS, PEKAM TATYHNKA.

MasKa.

11 | [ToaknroyeHue YMeHune Ha3bIBaTh
JATYMKOB U MOTOPOB. JATYUKH, UX
Hnrepdetic momys (GYHKIIUU U CITOCOOBI
EV3. [Ipunoxenus MOJIKJTFOUCHUS K
MOTYJISI. MOYJIIO;
[IpencraBnenue MpaBUIBLHO paboTaTh
nopra. YIpaBieHHe C KOHCTPYKTOPOM
MOTOPOM.

12 | Co3nanue npoekra O0o001IeHNE U

pean3aIuy.
ITo3zHaBareJbHbIE:
obweyuebHvle —
CaMOCTOSITEIIEHO
BBIJICTISITE U
dbopmynupoBaTh

ITO3HABATCIIbHYTIO LICJIb.

KomMMmyHukaTuBHBIE:
UHUYUAMUBHOE
COmpyOHUYECmeo —
CTaBUTb BOIIPOCHI,
oOpaiatbes 3a
IOMOILBIO; MPOSBIISATH
AKTUBHOCTbH BO
B3aUMOJICHCTBUU J1JIS
penieHus
KOMMYHUKATHBHBIX
3aaau

ynpaenenue
KOMMYHUKayueu —
aZIeKBaTHO
UCIIOJIb30BATh PEUbIs
IUTAaHUPOBAHUSA U
pEryJIsiLiuU CBOEU

e TeIbHOCTH

amuyeckas
opueHmayus —
yMeHue uzoeraTh
KOH(JIMKTOB U
HAXOJIUTh BBIXO/IbI
U3 CIIOPHBIX
CUTyalun

NupuBuayanbH
bIi, coOOpaHHas
MOJICIb,
BBITIOJTHSIOIIAS
MIPE/INOJIaraeMbl
€ JICUCTBUSI.

NuauBunyanbH
BIii, COOpaHHAs
MOJIEIb,
BBITTOJTHSIOIIAS
MpeoaraeMsl
€ JICUCTBHUSI.

becena,
MPaKTUKYM

becena,
MPAKTUKYM

Co3nanue
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CHUCTCMaTU3al i
OCHOBHBIX IMOHSITHH
II0 TCMC

MpOeKTa

Tema 4. OcHOBBI IPOrPAMMHPOBAHNS M1 KOMIILIOTEPHOI JToruKH (9 1)

13 | Cpena 1 | CnocobGHOCTH Pezynamuenvie YY/[: | Cuvicnoobpazosan | becena,
pOrpaMMUPOBaHUS yqammxcs TUTAHUPOBAHUE - ue — aficKkBaTHAs MPaKTUKYM
moxayns. Coznanue BOCIIPOU3BECTHU OTpeieJICHHE MOTHBAITUS
MIPOTPAMMBI. ATaIlbI MOCJIEI0BaTEILHOCTH yueOHOU
VY nanenue G10KOB. MPOTPaMMHUPOBAHUS | MPOMEKYTOUHBIX IE€JICH | EATEIIbHOCTH;

BrimonaeHmEe W OTBETHUTH Ha C y4€TOM KOHEYHOTO aKTyanu3anus
IPOTPAMMBI. BOIIPOCHI. pe3ynbTara. CBEJICHUI U3
CoxpaHneHnue u YMeHue ucronb30BaTh | JIMYHOTO
OTKpBITHE pa3iuyYHbIe CPeACTBA | KU3HEHHOIO
POTPAMMBI. CAMOKOHTPOJIsI OTIBITA;

14 | CyeTunk KacaHUH. 1 | Ymenue (n1HeBHUK, opTdonno, | popMupoBaHUE NHnuBuayanbH
BertBienwne mo WCITOJIB30BaTh TaOJUIIBI JOCTUXKEHUS | TOTOBHOCTH K bIii, coOOpaHHast
JaTYuKaM. BETBIICHHUSI TIPH pe3ynbTaToB, 0ecesa ¢ | MPOJIOJKEHUIO MOJIEb,
MeToap! TpUHITHS pEIIcHUH 3a7a9 Ha YUUTEEM U T.J.). 00y4EHHMS C LIEJIbIO | BBITOJIHSIOIIAs
peleHuit poooToM. JIBHOKCHUE Ilo3nasamenvhule NOJIy4eHUS MIPEANOIaracMpl
Mopenu noBeacHUS YVJi: VH>KEHEPHOTO € IeiCTBHA.
IIPU pa3HOOOPA3HBIX YMmenue UccnenoBanue | oOpazoBaHus;

CUTYaIIHsIX. HECJIOKHBIX OCBOCHHE

15 | [IporpammuoOe 1 | Yvenue MPAKTUYCCKUX TUMTUYHBIX becena,
obecneuenune EV3. UCIIOJIb30BaTh CUTYalluil, BBIABIKCHUE | CUTYaLlUH IPaKTHKYM
Cpena LABVIEW. LUKJIBI IIPH PEIICHUN | IIPEIIIOJIOKEHUH, yIpaBJICHUS
OCHOBHOE OKHO 3aJa4 Ha ABVO)KEHHE | [IOHUMaHUE poboTamu.

CBoliCcTBa U CTPYKTYypa HEOOXOIMMOCTH UX Hpaecmeenno-
MPOEKTA. MPOBEPKU HA MPAKTUKE. | IMUUECKAs
Pemienue 3anau Ha Hcnons3oBanue opueHmayus —
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NIBUOKEHHE BIIOJIb
CTOPOH

PAKTHYECKUX U
71a00paTOPHBIX PadoT,

yMeHHe n3berathb
KOH(JIMKTOB U

kBaapata.lcrnonbs3oBa HECII0KHBIX HaXOJUTh BBIXO/JIbI
HUE€ LHUKJIOB IIPU AKCIIEPUMEHTOB JIJIsI U3 CIIOPHBIX
pelIeHNH 3a7a4 Ha JI0Ka3aTeIbCTBA CUTyauuu
JIBIOKCHUE. BBIJIBUTAEMBIX

16 | ITporpammubie 6J10KU Crioco6HOCTD IPEINOI0KEHUH; becena,
U TIAJIUTPBI y4anmxcs ONMCAHUE PE3YJIbTATOB MPaAKTUKYM
pOorpaMMHUPOBaHUS BOCIIPOU3BECTH 3TUX paboT
Crpanuiia ATaIbl COOPKU U Kommynuxkamuenvule
anIapaTHbIX CPENICTB nporpammupoBanus | YY/[: Ymenue
PenakTop KkOHTEHTa Y OTBETUTH HA OnpeneNaTh Hauboee
NHcTpyMeHTBI BOIIPOCHI YUUTETIS. paLMOHATIBHYIO
Ycrpanenue IIOCJIEIOBATEIBHOCTD
HEIOJIAJIOK. JNEUCTBUM 110
Ilepe3amyck Moyms KOJUIEKTUBHOMY

17 | Pemenue 3amay Ha Cnoco0OHOCTH BBITIOJIHEHUIO Y4EOHOM NHnuBuayanbH
JBH>)KEHHUE TIO KPUBOMU. yqammxcs 3aj1auu (IU1aH, bIi1, COOpaHHast
HeszaBucumoe BOCIIPOU3BECTH aJTOPUTM, MOJIYJIU U MOJIETIb,
YIIPABJICHUE OTallbI T.J.), @ TAKXKE BBITIOJTHAROIAS
MoTtopami. [loBopoT POrpaMMHUPOBaHUS | aJE€KBATHO OLCHUBATEL U MpenoaraeMsl
Ha 33JJaHHOE YMCIIO0 Y BBITIOJHATH pacyeT | IPUMEHSTL CBOU e JAehcTBUS.
rpagycoB. Pacuer yria yrJjia mOBOPOTA. CIIOCOOHOCTH B
II0BOPOTA. KOJUIEKTUBHOM

18 | Ucnonp3oBanue YMeHue pemarb JNCATCIILHOCTH. NuauBnnyanbH
HMKHETO JaTyuKa 3aJla4yyd HA JBUXECHUE YmMenue BIM, 006paHHa>1
OCBEIIICHHOCTHU. C OCTAaHOBKOU Ha CaMOCTOATCIIBHO MOJEIIb,
Pemenne 3amag Ha YEPHOU JIMHUU OLICHUBATH CBOIO BBIIOJIHSIOIIAS
JABHKCHHUEC C ACATCIIBHOCTD U IpeAII0JIaracMal
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OCTAaHOBKOH Ha

JACATCIBHOCTD YJICHOB

€ JICUCTBUA.

YEpHOU JIMHHH. KOJUIEKTHBA

19 | Pemenue 3anay Ha YMeHue pemarh OCPEJICTBOM
JBUKEHUE BJIOJIb 3aJja4M Ha JABW)KCHUE | CPABHECHMUS C
muauu. Kanubposka BJIOJIb YEPHOU JINHUU | I€ATEIBHOCTRIO IPYTHX,

JaTIAKA yYCTaHOBJICHHBIMU
OCBEIICHHOCTH. HOpMaMH.

20 | [IporpammupoBaHue YMeHune pemarb YMeHue ucronb30BaTh becena,
Moayien. Pemenne 3a/1a4u Ha MOHOJIOT ¥ AHAJIOT JJIs IIPaKTUKYM
3a71a4 Ha IIPOXOKICHHE T10 BBIPOKCHUS U
IPOXOXKICHUE TIO HOJIIO U3 KJIETOK. JI0Ka3aTesIbCTBAa CBOEH
IOJIIO U3 KIJIETOK TOUYKH 3pEHUSI.

21 | CopeBHOBaHME O60011eHne 1 CopeBHOBaHUuE
poOOTOB Ha TECTOBOM CUCTEMAaTHU3aLHs poOoTOB
noJie. 3a4eT BpEMEHU OCHOBHBIX TIOHSTHIA
¥ KOJIMYECTBA OMIMOOK 1o TeMe «OCHOBBI

MPOTrPaMMHUPOBAHUS
»
Tema 5. IlpakTuKyM 10 cO0pKe poGOTH3UPOBAHHBIX cucTeM (8 1)

22 | U3mepenuneocsenieHHo | 1 | 3Hanue HazHaueHus | Pezyniamusnvie YY/]: | ®opmupoBaHue becena,
ctu. OnpeneneHue Y OCHOBHBIX TUTAHUPOBAHUE - TIOHSITHUS CBSI3U MPaKTUKYM
I[BETOB. PEXUMOB PabOTHI oTmpesecHue Pa3IMYHBIX
PacnoznaBanue JaTYMKa I[BETA MOCJIeIOBATEIHLHOCTH SIBJICHUIA,

I[BETOB. IPOMEXKYTOUHBIX IIeJIel | IPOLIECCOB,
Hcnonp3oBanue C Y4ETOM KOHEYHOT'O 00BEKTOB;
KOHCTPYKTOpa B pe3ynbTaTa. aKTyaIn3anus
KauyecTBe YMEHHE BHOCHUTH CBEIICHU 13
udpoBoit HEO0OXOIUMBbIC JIUYHOTO
JabopaTopuu. JIOTIOJTHEHUS 1 YKU3HCHHOTO
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23 | U3mepenue 3HaHUe Ha3HAUYEHHUE
paccTosiHu# 10 U OCHOBHBIX
00BEKTOB. PEKHUMOB pabOTHI
CkaHupoBaHue yJIBTPa3BYKOBOTO
MECTHOCTH. JATYHKA.

24 | Cumna. [1neqo cuibr. YMeHue BBITIOHSATh
[longbeMHBIN KpaH. pacuersl IpU
CueTtunk KOHCTPYUPOBAHUHU
060poToB. CKOpPOCTH MOTbEMHOTO KpaHa.
BpaIcHUs
CEepBOMOTODA.

MoOIIHOCTS.

25 | YrpaBnenue po6oToM Ymenue
C TIOMOIIBIO BHEIIIHUX IPOrpaMMHUPOBATH
BO3JICHCTBUI. po0OoTa,

Peakiust poGota Ha OCTaHAaBJIMBAIOIIETOC
3BYK, IIBET, KaCaHUE. sl Ha OTIPEICTICHHOM
Taiimep. PacCTOSTHUM J10
MIPETSATCTBUS
26 | JIpmxeHue 1mo Hanucanue

3aMKHYTOU
Tpaekropuu. Pemenune
3a7a4 Ha
KPUBOJIMHENHOE
JIBUKCHHUE.

POTpaMMBbI JIJIst
JIBUKEHHUS TI0 KPYTY
yepes3 MEHIO
KOHTpOJIIepa.
3anmyck U OTJiajaKa
MIPOTrPaAMMBI.
Hanucanue npyrux
MPOCTHIX TPOTPaMM
Ha BBIOODP yyalmxcs

U3MEHEHUS B XOJIe
penieHus 3aaad.
Ilo3nasamenvhule
Yvia:

dOopMupoBaHue
CHCTEMHOTI0
MBIIILJIEHUS —
CIIOCOOHOCTB K
PacCMOTPEHHIO U
OIIMCaHMIO OOBEKTOB,
SIBJICHUH, ITPOLIECCOB B
BUJIE€ COBOKYITHOCTH
0oJiee MPOCTHIX
AJIEMEHTOB,
COCTaBIIAIOLIUX €ANHOE
LENOoe.

OCYLIECTBUTH MTEPEHOC
3HaHWH, YMEHUH B
HOBYIO CUTYaIIHIO JJIs
penieHus npooem,
KOMOMHUPOBATh
U3BECTHBIE CPEICTBA
JIJIS HOBOT'O PEIICHUS
npoOJieMm;
Kommynuxamuenoie
YV/I: YMmenue
OTIpeICIIATh HauboJee
paIMoHAIBHYIO
MOCJIEI0BATENBHOCTh

OmbITa
uH(pOpMAITMOHHOM
NEeSTebHOCTH;
OCBOCHHE
TUTTAYHBIX
CUTyalun
yIPABJICHUS
poboTamu,
BKJTFOYAS

nu(ppoByIO

OBITOBYIO TEXHHKY.

(dbopmHpoBaHue
yMEHUS
OCYLIECTBJIATh
COBMECTHYIO
UH(POPMAITMOHHYIO
NEeATEIBHOCTD, B
YaCTHOCTH, IIPU
BBINIOJIHEHUU
y4eOHBIX 3a/1aHH,
B TOM YHCJIE
IPOEKTOB.

becena,
MPAKTUKYM

becena,
MPAKTUKYM

NnunuBuayansH
BIi1, COOpaHHast
MOJEIb,
BBITIOJIHSIOIIAS
MPENOIaraeMbl
€ IEUCTBUA.

NuauBunyanbH
bIli, coOOpaHHast
MOJIEIb,
BBITIOTHSTFOIIIAS
Mpe/InoJiaraeMal
€ JICUCTBUSI.
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U UX JIEUCTBUHU IO
CaMOCTOSITEIbHAS KOJIJICKTUBHOMY
OTJIaJIKA. BBITIOJTHEHUIO YU4eOHOM
27 | KonctpyupoBanue Hammcanue 3aiauu (TUiaH,
Mojenelt poOOTOB AJis MPOTrpaMMBbl JIJIst AJTOPUTM, MOJTYJIA U
pelieHus 3a1a4 C JIBMDKCHUS 110 T.J.),  TAKKE
HCIIOJIb30BaHUEM KOHTYPY aJIEKBAaTHO OIICHUBATh U
HECKOJIBKUX Pa3HbIX TPEYTOJbHUKA, MPUMEHSITH CBOU
BHJIOB JATYHKOB. KBajpara. CIIOCOOHOCTH B
PobGor, KOJIJICKTUBHOU
3aIMCHIBAIOIINI NEATEeIIbHOCTH.
TPACKTOPHUIO YmeHnue
JBMJKCHHUS U IIOTOM | CAMOCTOSITETIEHO
TOYHO €€ OLIEHUBATH CBOO
BOCIIPOU3BOJISIINN | IEITEIBHOCTD U
28 | Pemenue 3a1a4 Ha Co3nanue ¥ oTiIagKa | AEITENBHOCTD YWIEHOB
BBIXO/]1 U3 JIAOUPUHTA. POTpaMMBbI JIJIst KOJIJICKTHBA
OrpannueHHOE JIBUKEHUS poOoTa HOCPEACTBOM
JIBUKEHHE. BHYTpPH IIOMEIIEHUS | CPABHCHUS C
U CAMOCTOSITEIILHO NEeATEeIbHOCTHIO JPYTHUX.
Or"oaroIero VYMeHnue ucronbp3oBaTh
MPENATCTBUS. uHpopMaIuio ¢ yuéTom
29 | Co3ngaHue mpoeKkTa O06o061IeHnE U ATUYECKUX U MPABOBBIX
cucremMaTrusanusa HOpM.
OCHOBHBIX MMOHSATUHI
o TeMe «Bunsl
JBMDKCHUH POOOTOBY

NnnuBuayanbH
bIif, cOOpaHHast
MOJICIIb,
BBITIOJTHSIOIIAS
MPENOIaraeMbl
€ IEeUCTBUA.

NnpuBunyansH
bIi1, COOpaHHast
MOJICIb,
BBITIOTHSIOIIAS
MPENOIaraeMbl
€ IEUCTBUA.

Co3nanue
IIPOCKTA

6. TBopueckue NpoeKTHbIEC PadOTHI U COPEBHOBAHUA(6 1)

| 30 | PaGora Hax

\ YMEHHE COCTaBIISITh

] PeryasituBHbIC:Yeneno ] Camoonpeoenenue ] CopeBHOBaHUs
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MPOEKTAMHU IJIaH AEUCTBUU IJIs1 | 1acanue —
«JIBM>XEeHUE 10 peIIeHUsI CII0XKHON npeoOpa3oBLIBATH
3aJaHHOU 3aa4uun MPaKTHYECKYIO 3a7a9y
TPaACKTOPUNY, B 00pa30BaTEIIbHYIO;
«Kereabpunry. KOHMPOJIb U
[TpaBuna CAMOKOHMPOTIb —
COPEBHOBAHMI. MCII0JIb30BaTh

31 | CopeBHOBaHHE YMEHHE COCTaBIATh | YCTAHOBIICHHBIE
poOOTOB Ha TECTOBOM IJIaH JCUCTBUM U1 | IpaBHJIa B KOHTPOJIE
nosjie. 3a4eT BpeMEeHHU pCIIICHUS CIIOKHONW | CITOcO0a penieHus
U KOJIMUECTBA OIINOOK 3aga4u 3aayu.

KOHCTPYHUPOBAHUS ITo3naBaTe/ibHbIE:
poboTta o0owe yuebHvle —

32 | KoncrpyupoBanue Pa3zpaboTtka TBOpUecKkoe perneHue
COOCTBEHHOM MOJCIN COOCTBEHHBIX y4eOHBIX U
pobora MOJIeJICH B rpymnmnax. | IPaKTHYECKHX 3a7au:

33 | [IporpamMmmupoBanue u [TporpamMmmupoBanue | YMEHHE
HCIBITAHUE MOJIEIIA B TPYIIITax MOTHBHUPOBAHHO
COOCTBEHHOM MOACIU OTKa3bIBaTHC OT
poborta. oOpasIia, ucKaTh

OpUTHHATBHBIC

34 | IlpesenTanuu u IIpe3enrarus pCHICHUA;
3amura rnpoekra «Mou MoJieJIeH CaMOCTOSATEILHOC
YHUKAJIBHBIN poO0T» BBITIOJIHCHUE

35 | [Ipe3enTanuu u [Ipe3enTanus pasINIHbIX TBOPYCCKUX
3amuTa rnpoekra «Mou MoJIeneH paborT; yuactue B

YHUKaJIbHBII poOOT»

MIPOCKTHOM
NEeATEIBHOCTH
KoMMyHUKaTHBHBIE:8

CaMOCTOSATEIBHOCT
b Y JINYHAs
OTBETCTBEHHOCTh
3a CBOHM ITOCTYTIKH.
Cmvicnoobpazosan
ue — CaMOOLICHKA
Ha OCHOBE
KpUTEPHUEB
YCHEIHOCTH
y4eOHOM
NEATEIIBHOCTH
Hpascmesenno-
smuyeckas
opuenmayus —
HAaBBIKH
COTPY/IHMYECTBA B
Pa3HbIX
CUTYaLMSIX,
yMEHUE He
CO3/1aBaTh
KOH(DIJIMKTHBIX
CUTyauu n
HAXOJUTh BBIXO/IbI

CopeBHOBaHUA

Pemenue 3agau
(uHA. ¥ Tpym)

Pemenue 3amau
(uHA. ¥ Tpynn)

3ammra
MIPOCKTA

3ammra
IIPOCKTA
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3aumooeticmeue —
dbopMyIUpOBaTh
COOCTBEHHOE MHEHUE H
TIO3UITHIO
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