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HosicHuTebHASA 3aNUCKA

PabGouass mporpamMma SIeKTUBHOTO Kypca «OCHOBBI POOOTOTEXHHMKH» Ha MpPUMEpE
mwiarpopmel LEGO MINDSTORMS Education EV3 cocraBineHa B COOTBETCTBHH C y4EOHBIM
wianom ['BOY COL N28 m.r.T. AnekceeBka r.0. Kuness.

Ucnons3zoBanue koHctpyktopa LEGO EV3 mno3Bonser co3gaTh YHUKAIbHYIO
00pa3oBaTeNbHYIO Cpely, KOTopasi CIIOCOOCTBYET Pa3BUTHIO MHKEHEPHOTO, KOHCTPYKTOPCKOTO
MmeiuieHus. B mponecce pa6otel ¢ LEGO EV3 ydeHuKH mpuoOpeTarOT ONBIT PEIICHUS Kak
TUTIOBBIX, TaK W HEMIA0JIOHHBIX 3a7a4 MO KOHCTPYHPOBAHHUIO, MPOrPaMMHUPOBaHHUIO, COOPY
nanHbix. Kpome Toro, pabora B KOMaHAe CHOCOOCTBYeT (POPMHUPOBAHUIO YMEHHSA
B3aMMOJICIICTBOBATH C COyUYEHUKAaMHU, (POPMYIUPOBAThH, aHAIU3UPOBATH, KPUTHUECKH OLIEHUBATH,

OTCTanBaTh CBOM HJCH.

LEGO EV3 o0GecnieunBaer mpocToTy MpH COOpKE HAYaIbHBIX MOJIENEH, YTO MO3BOJSET
y4eHHKaM MOJIYYHUTh PE3yJIbTaT B IPeIeax OJHOTO WU Maphl YpOKOB. M pu 3TOM BO3MOKHOCTH
B U3MEHEHUHU MOJieNieil U mporpaMM — O4€Hb IIMPOKHE, U TAaKOW MOJXOJ MO3BOJSET ydalllUuMCs
YCIOXKHATh MOJAEIb U HPOrpaMMy, IpPOSBIATh CAMOCTOSITENBHOCTh B H3YYEHUH TEMBI.
[Tporpammuoe obecrieueane LEGO MINDSTORMS Education EV3 o6nanaeT o4eHb IIMPOKUMU
BO3MOXXHOCTSIMH, B YacCTHOCTH, ITO3BOJISIET BECTH DPa0OYYI0 TETpaab W TPEACTABISATH CBOU
IPOEKTHI MPSMO B cpefie mporpammuoro obecneuenuss LEGO EV3.

Hean kypca:

Nzyuenne kypca «PoOoTOTEXHHMKa» Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs
HaINpaBJICHO Ha JOCTIDKEHHE CIEIyIONEeH IeH: pa3BUTHE MHTEpeca IIKOJIBHUKOB K TEXHUKE U
TEXHUYECKOMY TBOPUECTBY.

3agauu:

1. Ilo3HakOMUTB C TPAKTUYECKHM OCBOCHUEM TEXHOJOTHHA IPOECKTUPOBAHUA,
MOJICITMPOBAHMS M U3TOTOBJICHHS MTPOCTEUIIINX TEXHHYECKIX MOJIEIIEH.

2. Pa3BuBaTh TBOPUECKUE CITIOCOOHOCTHU M JIOTHUECKOE MBIIIJICHHE.

3. BeIABUTH U pa3BUTh MPUPOIHBIE 331aTKU M CITIOCOOHOCTH JIETEH, MOMOTaIOIINE JO0CTUYb
ycriexa B TeXHUYeCKOM TBOPYECTBE.

Y4eOHbIe MaTepHAJIbI:

. Komocos /I. I'. IepBsrii miar B pobororexuuky. [Ipaktukym ms 4 xnaccos\ 1. I'.
Komnocos. — M.: BUHOM. Jlabopatopus 3nanuii, 2012 — 292 c.

. Ha6op xouctpykropoB LEGO MINDSTORMS Education EV3

. [Tporpammuoe o6ecrieuenne LEGO

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

. Cpenctsa peanuzauuu KT MaTepranos Ha ypoke (KOMIIBIOTED, IPOEKTOP, IKPaH)



HopmaTuBHO-IpaBOBble [JOKYMEHTbl, HAa OCHOBAHHUM KOTOpPbIX pa3padoTaHa
nporpamma

1. 3akon P® «O06 oOpazoBaHum».

2. Tlocnanue npe3unenta PO denepansaomy Cobpanuto PO (2006 r.).

3. IlmceMo Muno6pHayku Poccum ot 11.12.2006 1. N2 06-1844 «O npumepHbIX
TpeOOBaHUSAX K MPOrpaMMam JOMOTHUTEILHOTO 00pa30BaHusl AeTe».

4. TIlporpamma BBISIBICHUS U TPOJBIKEHUS  MEPCIEKTHBHBIX  KaApOB  AJIA
BBICOKOTEXHOJIOTUYHBIX ~ oTpacieil  «PoOOTOTEeXHMKA:  MH)KEHEPHO-TEXHHYECKHE  KaJAphl
WHHOBalMOHHOU Poccumy.

OO0umas xapakTepucTHKa Kypca

Opnolt 3 BaxkHbIX mpobiem B Poccum sBnsitorcss €€ HeqocTtaTouyHash 00ECIEYEHHOCTh
WH)KEHEPHBIMU KaJpaMd U HHU3KUH CTaTyc WHXKEHEpHOro oOpaszoBaHus. Ceiyac HEOOXOIMMO
BECTH MONYJISIPU3aIUIo podeccun nHxKeHepa. IHTeHCHBHOE HCIIONIb30BaHUE pOOOTOB B OBITY, Ha
MIPOU3BOJICTBE U 1OJIe 00s TPeOyeT, YTOOBI MMOIH30BATEIN 00JIa1aI COBPEMEHHBIMU 3HAHUSIMU B
obrnactu yrpaBieHHus poOOTaMH, YTO TO3BOJIUT pa3BUBAaTh HOBBIC, YMHBIE, Oe30MacHbie U Ooliee
IPO/IBUHYTHIE aBTOMATH3UPOBAHHbBIE CHCTEMbl. Heo0X0oaMMO MpHUBHBATH MHTEPEC ydalIuxcs K
o0nacTu poOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxxe maHHBIA Kypc JacT BO3MOXKHOCTh IIKOJIBHUKAM 3aKpelnuTh M MPUMEHUTh Ha
MpaKTHUKE TMOJY4YeHHbIE 3HAHWs [0 TakKUM AUCHUIUIMHAM, Kak MaTemaruka, (u3uKa,
uHpopMaTHKa, TeXHONOrus. Ha 3aHATHAX TIO0 TEXHWYECKOMY TBOPYECTBY ydallluecs
COIPUKACAIOTCSA CO CMEKHBIMU 00pa30BaTEIbHBIMU 00JIACTAMU. 3a CUET MCIOJB30BaHNUs 3araca
TEXHUUYECKUX TOHATUN U CHEIUAIBbHBIX TEPMHHOB PACIIUPSIIOTCS KOMMYHHKATUBHBIC (DYHKIIUU
A3bIKA, YTIYOJISIOTCS BO3MOXKHOCTH JIMHIBUCTUYECKOTO PAa3BUTUS 00YUAIOIIETOCs.

[Tpu 03HAKOMIJIEHHH C TIPAaBUIIAMH BBITIOJTHEHUS TEXHHUECKUX U SKOHOMHUYECKUX PacyeTOB
IIPH IPOEKTUPOBAHUN YCTPOHUCTB M TIPAKTHUSCKOM HCITOJIb30BAHUH TEX MM WHBIX TEXHUYCCKHX
pelIeHni MTKOJIBHUKH 3HAKOMSITCSI ¢ OCOOEHHOCTSAMHU MPAKTUYECKOTO TPUMEHEHHUSI MaTeMaTHKU.
OcBauBasi MpueMbI MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS, peOsiTa MPHOOPETAIOT OMBIT CO3aHUS
pEeATbHBIX U BUPTYAIbHBIX IEMOHCTPAIIMOHHBIX MOJIEIICH.

[TonBenenue UTOroB paboThl IPOXOIUT B (hopMe 001IECTBEHHON Mpe3eHTaluH (BbICTaBKa,
COCTSI3aHUE, KOHKYPC, KOH(pEPEHIH U T.11.).

i peanuzanuy MpOrpaMMBbl UCTIONB3YIOTCS 00pa30BaTENIbHBIE KOHCTPYKTOPBI (PUPMBI
Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On npexncrasnser coboii Habop
KOHCTPYKTUBHBIX JeTajieil, MO3BOJSIONIMX COOpaTh MHOTOYMCICHHbIE BapUAHThl MEXaHU3MOB,

Ha0Op aTUYMKOB, ABUraTeIN U MUKpokommbioTep EV3, KoTOpBIi ynpaBisieT Bceil MOCTpOeHHOM



koHcTpykimed. C konctpykropom LEGO MINDSTORMS Education EV3 unet nHeobxoaumoe
IIPOrpaMMHO€E 00€eCTIeUeHUE.

Ha peanu3aruio yue6HOTO Kypca «PoOOTOTEXHHKAY UCTIONB3YETCS BpeMs, OTBEICHHOE Ha
BHEYPOYHYIO JIesATeIbHOCTh. DopMa peanuzanuu Kypcea 1o BEIOOPY - KPYKOK.

O6mwmit 00beM yueOHOTo BpeMeHu 34 yueOHbIi Yac(0arH Yac B HEJENIO).

YueOHO-TeMaTHUYECKOE IIAaHUPOBaHUE

N2 HaumeHoBaHue pa3ieioB U TeM Bcero Buabl koHTpOIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3nakomcTBO ¢ pobotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hatuuxku LEGO u ux napamerpsl. 6 ITpoBepounas padora
4 |OCHOBBI IPOTPAMMHPOBAHUS M KOMITBIOTEPHOM 9 [TpoBepounas pabota
JIOTUKHU
5 |IIpakTtuky™m mo c6opke poOOTU3MPOBAHHBIX 8 [TpaxTrueckas pabota
CHCTEM
6 |TBopueckue mpoeKTHbIE pabOTHI U 5 CopeBHOBaHUs Mojiesei
COPEBHOBAHHUS po6otoB. [Tpe3enTars
IPYNIOBBIX MPOEKTOB
BCET'O 34
DopMBbI KOHTPOJISE
. [TpoBepounsie pabOTHI
. [IpakTudeckue 3aHATHS
. TBOpUECKHUE MPOEKTHI

[Tpu opranu3anyy NPaKTUIECKUX 3aHATHIA U TBOPUYECKUX MPOEKTOB (POPMHUPYIOTCS MaJIble
IpyMIbI, cocTosmue u3 2-3 ydammxcs. s Kaxaoil rpynmsl BbIIEISIETCS OTAENbHOE pabodee
MECTO, COCTOSIIIEE U3 KOMIIBIOTEPA U KOHCTPYKTOPA.

[Ipeob6nanatomieit dopmoii TEKYIIEro KOHTPOJIS BBICTYMAeT IIpOBEpKa
pabotocnocoOHOCTH podoTa:

. BBISICHEHUE TEXHUYECKOH 3a/1auH,
. oIpeJiesIeHUe MyTel pelIeHns: TEXHUUECKOH 3a7auu

Kontpons ocymectBisiercss B (GopMe TBOPYECKHX IPOEKTOB, CaMOCTOSITEIBHOM
pa3paboTKu pabdoT.

Metoab! 00y4eHust

. [To3HaBaTenbHbIN (BOCHPUATHE, OCMBICIIEHUE U 3alIOMUHAHUE YYaIlUMHUCS

HOBOTO MaTepuaia C MpHUBJIeYeHUEM HAOIIOACHUS TOTOBBIX MIPHUMEPOB, MOICIHPOBAHNS,

W3Y4EHHUS WIUTIOCTPALMil, BOCIPUSITHS, aHAINU3a U 000011eHUsI MaTepUaloB);

. Metoa npoekToB (IIpU YCBOCHHUU M TBOPUYECKOM IMPUMEHEHUU HABBIKOB U

YMEHHI B MIpoliecce pa3padOTKi COOCTBEHHBIX MOJIETICH )



. KontponpHblii MeTon (NMpW BBISABICHUM KadyecTBa YCBOSHHUS 3HAHMWIA,
HABBIKOB M YMEHUU U UX KOPPEKLHUS B MPOLIECCE BHIMOIHEHUS MPAKTHUECKUX 3aJJaHUN )

. I'pynmoBas paGota (MCIONB3yeTCs MPH COBMECTHOW COOpKE MoAesei, a
TaKKe MpU pa3padOTKe MIPOSKTOB)

@®opMbl OPraHU3alMU Y4eOHbIX 3aHATHI

. YPOK-KOHCYJIbTaIlUS;
. MPaKTUKYM;

. YPOK-TIPOEKT;

. YPOK MIPOBEPKU U KOPPEKIIUU 3HAHUN U YMEHHIA.
. BBICTaBKa;

. COpPEBHOBAHME;

Pa3paboTka kax10oro mpoekra peanusyercs B (hopMe BBIOJIHEHUS KOHCTPYHUPOBAHUS U
MPOrpaMMHUPOBAHUS MOJIETH poOOTa JIJIsl pelIeHHsI IPEATIOKEHHOM 3a1auu
IIpumepHbIe TeMbI IPOEKTOB:
. CrpoekTupyiTe u mocTpoTe aBTOHOMHOTO po00Ta, KOTOPBIN ABMKETCS 110

MMpaBUJIbHOMY MHOTOYT'OJIbHHUKY U U3MEPACT PACCTOAHUC U CKOPOCTH

. CrpoekTupyiiTe U MOCTPOTE aBTOHOMHOIO pPOOO0Ta, KOTOPBIM MOXKET
MEePEBUTATHCS:
. Ha paccrosiHue 1 M
. UCIIOJNB3YS XOTS ObI OJJTMH MOTOP
. WCIIOJIb3Ysl I MIEPEABUKEHUS KOJeca
. a TaKKe MOXKET OTOOpaKaTh Ha YKpaHE MPOHICHHOE UM PACCTOSIHUE
. CrpoekTupyiiTe ¥ TOCTPOHTE aBTOHOMHOTO po00Ta, KOTOPHIH MOKET

NepeMeIIaThCA U:

. BBIUNCIIATH CPEAHIOI0 CKOPOCTb
. a TaKKe MOXKET 0TOOpa)xkaTh Ha SKPaHE CBOIO CPE/IHIOI CKOPOCTh
. CrpoexkTupyiite ¥ TOCTPOHTE aBTOHOMHOTO pPo00Ta, KOTOPHIH MOXKET
NEpEBUTaThCS:
. Ha paccTossHuE He MeHee 30 cM
. MCIOJIB3YS XOTs ObI OJJMH MOTOP
. HE UCITIONIb3Ysl U1 IEPEABUIKEHUS KOJIeca
. CropoekTupyiiTe, TOCTpOTe M 3amporpaMMHUpyiTe poboTa, KOTOPBIH

MOKET ABUTATHCA BBCPX 1O KaK MOKHO Ooiee KpPYTOMY YKJIOHY.



. CnpoekTupyiite, TMOCTPOWTE M 3ampOrpaMMHUPYHTE poOOTa, KOTOPHIi
MOXET  TEpeIBUTaThCs MO  TPACKTOpUH, KOTopas oOpasyeT  IOBTOPSEMYIO
reOMEeTPUYECKYI0 pUrypy (HarpuMep: TPeyroJIbHUK WK KBaZpaT).

. Cnpoektupyiite u noctporrte 6osee yMHOro po0OoTa, KOTOPHIH pearupyeT
HA OKPY’KaIOILyI0 OOCTaHOBKY. 3amporpaMMHUPYWTE €ro ISl MCIIOJIb30BaHMS TAaTYUKOB
1[BETa, KaCaHUsl, U yJIbTPA3BYKOBOI'O JaTUMKA JUIsl BOCIPUATHUS Pa3IMYHbIX JaHHBIX.

. CrpoexTupyiTe, HOCTPONTE M 3amporpaMMHUpyiTe poOOTH3MPOBAHHOE
CyILIECTBO, KOTOPOE€ MOJKET BOCIPUHHUMATh OKPYXAIOLIYI0 Cpeoy M pearupoBaTh

ClenyoImuM 00pa3om:

. U3]1aBaTh 3BYK;
. WIH OTOOpaXKaTh 4TO-TMO0 Ha dKpaHe Moayist EV3.
. CrpoeKTHpylTe, TOCTPOMTE M 3amporpaMMHUPYHTE pPOOOTH3MPOBAHHOE

CYHICCTBO, KOTOPOC MOKECT:

. YyBCTBOBATh OKPY>KAIOIYI0 OOCTaHOBKY;
. pearupoBarh JBUKCHUEM.
. CnpoekTupyiiTe, MOCTPOMTE W 3alporpaMMHUpYHTE POOOTH3HMPOBAHHOE

CYHICCTBO, KOTOPOC MOKECT:

d BOCHpI/IHI/IMaTI) YCJ'IOBI/UI CB€Ta MU TCEMHOTBHI B OKPY)KaIOHIeﬁ
00CTaHOBKE;
. pearupoBaTh Ha KaxJ10€ YCIOBHE Pa3IMYHbIM IMOBEJICHHEM

IIpe3eHTanusi rpynmnoBoro NpoeKTa

[Ipouiecc BBINOSHEHUS MTOTOBOM pabOTHl 3aBeplIaeTCs] MPOLEAYpPOW Npe3eHTalUn
neicTByromero pobora.

IIpe3eHTamnust CcompoBOXKIAeTCs JEMOHCTpalueil JneicTByromeil Monxenu pobora u
npezcTaBiIsieT co0oi ycTHOe cooluieHue (Ha 5-7 MUH.), BKIIOHaromee B ceOs CleAyHoILyro
uH(pOpMaLIHIO:

- TeMa U 00OCHOBAHUE AKTYAJIbHOCTHU IMPOEKTA;

- LI€TIb U 3a/1a4¥ IPOEKTUPOBAHUS;

- 9Tamnbl U KpaTKas XapaKTEPUCTUKA IPOEKTHOM IEATEIbHOCTH Ha Ka)KJIOM U3 3TaIlOB.

OneHnBaHUE BBITYCKHOM pabOThI OCYIIECTBIISETCS IO pe3ysibTaTaM Mpe3eHTaluu podoTa
Ha OCHOBE OIPEJIETICHHBIX KPUTEPHEB.

ILnanupyeMslil pe3yJbTar:

B xoxe HU3YyUYCHUA KYypcCa (bOpMprIOTCSI U TIOJYYarOT Ppa3BUTUC MCTANNPCAMCETHLIC

PE3YILTATEI, TAKUEC KaK:



* YMEHUE CaMOCTOSITEIIBHO IUIAHUPOBATH IYTH JOCTHKECHHUS LENEH, B TOM YHCIE
aJIbTepHATHBHBIE, OCO3HAHHO BbIOMpaTh Hambonee 3(deKkTuBHBIE CIOCOOBI peIIeHUs
y4eOHBIX M MMO3HABATENbHBIX 33/a4;

* YMEHHME OLEHMBATh IPAaBUIIBHOCTH BBINOJHEHUs Y4eOHOW 3a1a4yM, COOCTBEHHbIE
BO3MO>XHOCTH €€ PEILICHUS;

* YMEHHE CO3/aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIIBI, MOJIEIIN U
CXEMBI JJISl pelIeHus] y4eOHBIX U TO3HABATEIIbHBIX 3a/1a4;

* BJIQJICHUE OCHOBAaMH CAMOKOHTDOJIS, CaMOOLEHKH, IPUHATUSA PELICHUH W
OCYILECTBIICHHUSI OCO3HAHHOI'O BbIOOpa B yue€OHOI U IO3HABATEJILHON JESITENbHOCTH;

* YMEHHE OPTaHU30BbIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIHHOCTD
C YYUTEIIEM M CBEPCTHUKaMH; paboTaTh MHIMBUAYAJIHLHO W B TPYIIE; HAXOAWTH OOIIee
peleHye U pa3pemaTh KOH(IMKTH HA OCHOBE COIIaCOBAaHUS MO3ULUI U yueTa HHTEPECOB;
(bopMyIMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

* popMUpOBAaHHE U pa3BUTUE KOMIETEHTHOCTH B OO0JACTU HCIIOJIb30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (nanee MKT-kommereHmm).

JIMYHOCTHBIC PE3VIILTAThI, TAKUE KaK:

* bopMUpOBaHHE OTBETCTBEHHOTO OTHOUICHHWS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYarOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH
K OOydYeHHI0 U TI03HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHUIO JajbHeiIen
WH/IMBUYaJIbHOM TpaeKTOpUH 00pa3oBaHus HAa 06a3e OPUEHTUPOBKU B MUpe mpodeccuil u
npo¢eCCHOHATIBHBIX MPEANOYTEHUH, C YYETOM YCTOMUMBBIX IT03HABATEIbHBIX HHTEPECOB, a
TaK>XX€ Ha OCHOBEC q)OpMPIpOBaHI/ISI YBAXKHUTCIBHOI'O OTHOLICHUA K TPyAy, Pa3BUTUA OIIbITA
ydacTtusa B CONUAJIBHO 3HAYUMOM TPYIC,

. dbopMUpoBaHHE KOMMYHHMKAaTHBHOW KOMIETEHTHOCTH B OOIIEHUH W
COTPYAHUYECTBE CO CBEPCTHUKAMH, IETHbMH CTAPILEro W MJIAJLIEr0 BO3pacTa, B3pOCIbIMU
B TIpoliecce oOpa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeIOBATEIhCKOM,
TBOPYECKOM U IPYTUX BUJOB JAESITEIBHOCTH.

IIpeaMeTHBIC PEe3YIbTATHL: (bOpMI/IpOBaHI/IC HaBBIKOB H yMCHI/Iﬁ 0e3omacHoro u

1es1ecoo0pa3HoOro MOBEACHUS IPU paboTe ¢ KOMIIBIOTEPHBIMU ITporpaMMaMHu U B MIHTepHeTe.

OcHoBHOE coaep:xaHue.
1. BBenenue B po00TOTEXHUKY (2 1)

Po6oTe1. Bunsl po6oToB. 3HaueHHEe poOOTOB B KU3HU YenoBeka. OCHOBHBIC HATIPABIICHUS

npuMeHeHHs poboToB. MckyccTBeHHBIH nHTe/IeKT. [IpaBuia pabotsl ¢ koHcTpykTopoM LEGO

VYnpasnenue poboramu. Meroasl obmenus ¢ podotom. CoctaB koHcTpykTopa LEGO

MINDSTORMS EV3. BusyanbHble S3bIKA MPOrpaMMupoBaHus. X OCHOBHOE Ha3HAYCHHE U



Bo3MOXXkHOCTH. KoMan b1 yripaBienus podotamu. Cpena nporpaMMHUpPOBaHUS MOZYJIsl, OCHOBHbBIE
0JI0KH.
2. 3nakomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 1)

[IpaBmia TexHuku Oe3omacHoCcTU Mpu padbore ¢ poboTamu-KoHCTpykTOopamu. [IpaBuia
oOpaiienusi ¢ pob6oramu. OCHOBHBIE MEXaHHUYECKHE JeTalu KOHCTpykTopa. WX Ha3BaHue u
Ha3Ha4YCHHUE.

Monyne EV3. O630p, 3KpaH, KHOIKH YIPABICHUS MOJYJEM, WHIMUKATOP COCTOSIHUS,
MopThl. YCTaHOBKa Oarapei, crocoObl SKOHOMUHU 3Hepruu. Brirouenne monyns EV3. 3amuce
IIporpamMmsl U 3amyck ee Ha BblnosiHeHue. CepsoMmoTopbl EV3, cpaBHeHne moTopoB. MomHOCT
U TOYHOCTb MOTOpa. MexaHuKa MEXaHM3MOB M MalluH. Buabl coeluHEeHUN U mepenad U Ux
CBOMCTBA.

COopka poboroB. CoOopka Moaenu pobOoTa Mo HHCTpyKuuu. lIporpammupoBanue
JIBUKEHHS BIEpe]] MO MpsMOi Tpaektopuu. Pacyer yucina 060poToB Koeca Jisl MPOXO0KISHUS
3aIaHHOTO PAaCCTOSTHUSA.

3. Jartunku LEGO MINDSTORMS EV3 EDU u ux napamerpsl. (6 1)

Hartunku. Jlatuuk kacanus. YcrpoiictBo natumka. [Ipaktukym. Pemenue 3amau Ha
JIBUKEHUE C UCIIOJIb30BAHUEM JJaTYMKA KACAHUSI.

Jlatuuk 1Bera, peXUMbl paboThl jgartynka. PemeHue 3amad  Ha JIBJKEHUE C
MCIIOJIb30BAaHUEM JIaTUHKA IIBETA.

VYnbpTpa3BykoBoil JaTuMk. PenieHue 3agad Ha JBUKEHHE C MCIIOJIB30BAHMEM JaT4MKa
paccTosiHusl.

I'mpockonmueckuit natuuk. MHpakpacHblil AaTyuk, peXuUM HPUOIMKEHUS, PEXUM
Masika.

[TonxiroueHne 1aTYNKOB U MOTOPOB.

Wntepdeiic monyns EV3. [punoxenus monyns. IlpencraBnenue mopra. YmnpaBieHue
MOTOPOM.

[Tposepounas padora N2 1 mo teme «3nakomcTBO ¢ podoramu LEGO MINDSTORMS».

4, OCHOBBI NPOrPaAaMMHUPOBAHUS U KOMIILIOTEPHOM JIOrUKHU (9 4)

Cpena mnporpammupoBaHusi Monyis. Co3naHue nporpamMMmbl. YjaneHue OJIOKOB.
Brinonnenue nporpammsl. CoxpaHEHHE U OTKPBITHE TPOTPAMMBI.

Cuerunk kacaHuil. BerBneHue mo naTumkaM. MeTonabl NPUHSATHS pPELICHUH POOOTOM.
Monenu noBefeHus IpU pa3HOOOPA3HBIX CUTYAIUIX.

[Tporpammuoe ob6ecneuenue EV3. Cpema LABVIEW. OcnHoBHOe oxHO. CBOICTBa H
CTpyKTypa IpoekTa. PemieHue 3agad Ha JIBHXKEHUE BIOJb CTOPOH KBajpara. lcmonbs3oBanue

[UKJIOB ITPpU PCUHICHUU 3aaa4 Ha ABUKCHUC.



IIporpammMHbIe O6JOKHM U MANIUTPBI TporpaMMmupoBanus. CTpaHuLa annapaTHBIX CPEICTB.
Penakrop xontenTa. MUHcTpyMeHThI. Y cTpaHeHue Henonanok. [lepesanyck Momys.

Pemenne 3ana4 Ha 1BM>KeHME 110 KpuBOoW. HezaBucumoe ynpasienue motropamu. IloBopot
Ha 33JJaHHOE YUCJIO0 IpangycoB. Pacuer yriia nosopora.

Hcnonp30BaHne HMKHETO JaT4MKAa OCBELIEHHOCTU. PemeHue 3ajgady Ha JBHJKEHUE C
OCTaHOBKOH Ha yepHOU TuHNK. Pemenue 3a1a4 Ha 1BHKeHHE BI0Jb THHUU. KannOpoBka naTuanka
OCBEILEHHOCTH.

IIporpamMmmupoBanue monyied. Pemenue 3agad Ha IPOXOKICHHUE IO IO U3 KIETOK.
CopeBHOBaHKE pOOOTOB Ha TECTOBOM IIOJI€.

o. IIpakTUKyM M0 cOOpKe POOOTU3UPOBAHHBIX cUcTeM (8 4)

WN3mepenue  ocsemieHHoctu.  OrmpeneneHue  1BETOB.  Pacrmo3HaBaHMe — 1IBETOB.
Hcnonb3oBanue kKoHCTpyKTOpa Lego B kauecTBe 11 poBoii 1abopatopuu.

W3mepenue paccTostHUN 10 00beKTOB. CKaHUPOBAHUE MECTHOCTH.

Cuna. Ilnewo cuibl. Ilogbemusiii kpaH. Cuerdnk 0060poTOB. CKOpPOCTH BpALICHUS
cepBomMoTopa. MoutHocTh. YnpaiieHre poOOTOM C IOMOIIbIO BHEIIIHUX BO3/ICHCTBHIA.

Peaknus poOota Ha 3BYK, 1IBeT, KacaHue. Taiimep.

JIBM>KEHHE 110 3aMKHYTOM TpPaeKTOpUHU. Perienne 3a1a4 Ha KpUBOJIMHEHHOE JBUKCHHUE.

KoHncTpynpoBanue Mozeneit poOOTOB [ pellieHus 3a/1a4 C UCII0JIb30BAaHUEM HECKOJIBKHUX
Pa3HbIX BUJOB aTYMKOB. Penienue 3a1ay Ha BbIXO U3 J1abuprHTa. OrpaHMYeHHOE JBUKCHHUE.

[TpoBepounas padota N22 o Teme «Bubl qBMKEHUI pOOOTOBY

6. TBopueckne npoekTHbIE pad0THI U COPeBHOBAHUA(6 1)

ITpaBuna copeBHOBaHuil. PaboTa Hax nmpoekTamu «JBHKEeHHE MO 3aJaHHOM TPaeKTOpUmn»,
«Kerenbpunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM TIOJIE.

KonctpynpoBanue coOcTBeHHON Mojenu pobota. IIporpammupoBaHue W HCIBITaHHE
cobctBeHHOM Monenu pobota. [TogBenenne nToroB padboTel yudanuxcs. [loarotroBka q0KIaa0B,
NpEe3eHTAlMH, CTEHIOBBIX MaTepHajioB Uil WUTOrOBOM KOH(pepeHIUH. 3aBepllieHHe CO3AaHus
MoJienieit poOOTOB JJIs1 UTOTOBOM BBICTABKH.

B pe3yabTare u3yyeHust Kypca y4ammecs J10JKHbI:

3HATL/IIOHUMATD

. POJIb U MECTO POOOTOTEXHHUKH B )KM3HU COBPEMEHHOTO OOIIIECTBA;

. OCHOBHBIE CBEJIEHHUE U3 HMCTOPUU PA3BUTHS poOOTOTEXHUKU B Poccum u
MUpE;

. OCHOBHBIX TOHATHS POOOTOTEXHWKH, OCHOBHBIC TEXHHMYECKHE TCPMHHBI,

CBSI3aHHBIE C MTPOIIECCAMU KOHCTPYHPOBAHUS U IPOTPAaMMHPOBAHUsS POOOTOB;

. MIpaBUJIa U Mepbl OE30MTACHOCTH MPU PAOOTE C ANEKTPOUHCTPYMEHTAMU;



. o011ee yCTpoMCTBO M MPHUHITUIIBI IEHCTBHS pOOOTOB;

. OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJI1acCCOB POOOTOB;

. OO0IIIYI0 METOJTUKY pacueTa OCHOBHBIX KHHEMAaTHUECKHX CXEM;

. MOPSAAOK OTHICKAHUS HEHMCIIPABHOCTEH B PA3IMYHBIX POOOTU3MPOBAHHBIX
CUCTEMAX;

. METOAMKY IMPOBEPKU PaOOTOCIIOCOOHOCTH OTJEIBHBIX Y3JI0B U JICTAJICH;

. OCHOBBI ITONYJISIPHBIX A3BIKOB IIPOrPAMMUPOBAHMS;

. IIpaBUJIa TEXHUKH O€30MacHOCTH Ipu paboTe B KaOHWHETE OCHAICHHBIM

3JIEKTPOOOOPYI0BAaHHEM;

. OCHOBHBIE 3aKOHBI JJICKTPUYECKUX IIeTIeH, MpaBmiia OE30MacHOCTH MpH
paboTe ¢ IIEKTPUIECKUMH IIETISIMH, OCHOBHBIE PaJHO3JIEKTPOHHBIE KOMIIOHEHTHI;

. OIpeIeICHUS POOOTOTEXHUYECKOTO yCTpOWCTBa, Hanboee
pacnpocTpaHEHHBIE CUTYAIMH, B KOTOPBIX IPHUMEHSIOTCSI pOOOTHI;

. UMETh TPEJICTABICHUS O TMEPCIEeKTUBAaX pa3BUTHS POOOTOTEXHUKH,
OCHOBHBIE KOMIIOHEHTHI IIPOTPAMMHBIX CPE/T;

. OCHOBHBIC IPHUHIMITEI KOMIBIOTEPHOTO YIPABJICHUs, Ha3HAYEHHE WU
NPUHIXIB paOOTHI IBETOBOTO, YIBTPa3BYKOBOTO JIaTUMKA, JaTYMKA KACaHUS, Pa3InIHBIX
UCTIOTHUTENIbHBIX YCTPOWCTB;

. pa3IMYHbBIE CIIOCOOBI Mepelaud MEXaHUIeCKOTO BO3JICHCTBUS, pa3IMIHbIe
BUJIbI IACCH, BU/IbI ¥ HA3HAUCHHE MEXaHUYECKUX 3aXBaTOB;
yMeTb

. coOupaTh MpoCTeHIIre MOICNU ¢ UCToyb30BanueM EV3;

. CaMOCTOSITENTPHO TPOEKTUPOBAaTh M COOMpaTh M3 TOTOBBIX JeTalieit
MaHMITYJSATOPB! M pOOOTOB Pa3IMYHOIO HA3HAYCHHUS;

. UCMOJb30BaTh  JUId  NPOTrPaMMHUpPOBaHMA  MHKpokommbiorep EV3
(mporpammupoBaTh Ha quciuiee EV3)

. BJIAJIeTh OCHOBHBIMH HaBBIKAMH Pa0OTBI B  BHU3YaJbHOW  Cpele
IpOrpaMMHUPOBAHUs, TMPOTrPaMMHUPOBATh COOpaHHBIE KOHCTPYKLMH TMOJ  33/Ja4H
HAYaJIbHOTO YPOBHS CJIOXHOCTH;

. pa3pabaTbIBaTh W 3alKCHIBATH B BH3YAJIBHOW Cpele MpOoTrpaMMUPOBAHUS
TUIIOBBIE YIIPaBJIEHUS POOOTOM

. MOJIb30BaThCS KOMIIBIOTEPOM, IPOrpaMMHBIMU IPOAYKTaMH,

HCO6XOI(I/IMLIMI/I JJIA OGy‘-IGHI/IH nporpamMmme;



. noadupaTb HEOOXOJUMBbIE JATYMKW M HCIOJHUTEIbHBIE YCTPONCTBA,
coOuparh MPOCTEHIINE YCTPONUCTBA C OJIHAM WJIM HECKOJIBbKHMH JATYUKAMHU, COOMPATh H
OTJIQXXUBATh KOHCTPYKIIMU 0a30BBIX pOOOTOB

. MPaBWJIbHO BBIOMPATh BUJ Tepefauyd MEXaHUYECKOTO BO3ACUCTBUS IS
Pa3IMYHBIX TEXHUYECKUX CUTYallUid, cOOMpaTh NEHCTBYIONIME MOJEIN POOOTOB, a TAaKKe
HNX OCHOBHBIC Y3JIbl U CUCTCMBbI

. BECTH WHAMBUYyaIbHbIC U TPYNIIOBbIE NCCIIEAOBATEILCKUE PAOOTHI.
O01mme yyeOHbIEe yMEHHSI, HABBIKM U CIIOCOOBI JeSITeJIbHOCTH
Ilo3naBaTenbHas 1eATEJILHOCTh

Hcnonp3oBaHue Ui TMO3HAHUS OKPYXAIOMIETO MHpPa pPa3jMYHBIX METOJIOB
(HabmroieHre, U3MEPEHHE, ONBIT, HKCIIEPUMEHT, MOJAEIUpoBaHue U 1p.). Onpeaenenue
CTPYKTYpbI 00bEKTa IMO3HAHUS, TOUCK U BBIJCNIEHUE 3HAYNMbBIX ()YHKIIMOHAIBHBIX CBSI3Ei
Y OTHOILIEHUI MEXIy YacTSIMH IEJIOT0. YMEHUE pa3AelisiaTh MPOIECcChl Ha JTalbl, 3BEHBS;
BBIICJIICHHUC XAPAKTCPHBIX NPUYNHHO-CICICTBCHHBIX CBSI3€EH.

OnpeneneHue aIeKBaTHBIX CIOCOOOB pelieHHs y4eOHOH 3amadn Ha OCHOBE
3aJlaHHBIX a’aroputMoB. KOMOMHHpOBaHME H3BECTHBIX AaNTOPUTMOB JIEATEIHHOCTH B
CUTYaIUsIX, HEe IPEINOaralolluX CTaHJapTHOE MPUMEHEHHE OHOTO U3 HUX.

CpaBHeHue, CONOCTaBICHHE, KIAaCCU(PUKALUSA, PaHKUPOBAHUE OOBEKTOB IIO
OAHOMY WJIN HCCKOJIbKUM HPCIIOKCHHBIM OCHOBAHUAM, KPUTCPHUAM. VYmenune pas3inyarb
(bakT, MHEHHE, TOKA3aTeIbCTBO, TUTIOTE3Y, AKCHOMY.

HccnenoBaHnne  HECIOXKHBIX  NPAKTHUYECKUX  CHUTYallMii,  BBIABI)KCHUE
Hpe)IHOJ'IO)KGHI/II\/'I, IIOHUMAaHHUC H€06XOI[I/IMOCTI/I nux IMPOBCPKU Ha IIPaKTUKE.
Hcnonb30BaHne NpakTUUECKUX U JIAOOPATOPHBIX padOT, HECIOKHBIX IKCIIEPUMEHTOB IS
JI0Ka3aTeNIbCTBA BBIIBUTAEMBIX MIPENOIOKEHUIN; OMMCaHNe PE3YyIbTaTOB ATHX PadoT.

TBopueckoe pelieHre y4eOHBIX U MPAKTHYECKUX 33/1a4: YMEHHE MOTUBHUPOBAHHO
OTKa3bIBAThCA OT 06pa3ua, HNCKaTb OpHUIWHAJIBHBIC PEHICHUA; CaMOCTOATCIIBHOC
BBIITOJTHCHHUE PA3JIMYHBIX TBOPYECKUX pa60T; y4aCTueC B HpOCKTHOfI ACATCIIBHOCTHU.
NudopmManuoHHO-KOMMYHHKATHBHAS 1€ATEJbHOCTD

AJeKBaTHOE BOCIIPUSTHE YCTHOM pEeUYd M CIMOCOOHOCTH Iepe/laBaTh COACpKAHHE
MPOCIIYIIIAHHOTO TEKCTa B C)KaTOM WIJIM PAa3BEPHYTOM BHJEC B COOTBETCTBHH C IICJIBIO
y4eOHOT0 3aaHusI.

Oco3HaHHOe Oeryioe UTeHHEe TEeKCTOB PA3IMYHBIX CTUJIEH U KAHPOB, MPOBEICHUE
MH(OPMAIIMOHHO-CMBICTIOBOTO aHaJIM3a TeKcTa. VIcmonp3oBaHWE pa3MYHBIX BHUIOB

yTeHUs (03HAKOMUTEILHOE, IIPOCMOTPOBOE, TIOUCKOBOE H JIP.).



Brnanenne MOHOJIOTMYECKOW W JUAJOTHYECKOM peublo. YMEHHE BCTyNaTh B
pedeBoe 0OlIeHUE, y4yacTBOBaTb B Juajiore (IOHMMaTb TOYKY 3pEHMsI COOECEeIHHKa,
MpU3HABaTh MpaBo Ha HHOe MHeHue). Co3/laHne MMCbMEHHBIX BHICKa3bIBAHUM, a/IEKBATHO
MepealoluX MPOCTYIIaHHYI0 U MPOYUTAHHYIO HH(POPMAIUIO C 33JaHHOW CTENEHBIO
CBEpHYTOCTU (KpaTko, BHIOOPOYHO, MoJiHO). CocTaBlieHHE IUIaHa, Te3UCOB, KOHCIIEKTA.
[TpuBeneHne npuMeEpoB, MOA00P apryMEHTOB, (hopmynrpoBaHUe BHIBOOB. OTpaxkeHHE B
YCTHOH WJIM TUCHbMEHHOU (hopMe pe3yIbTaTOB CBOCH JIeATEIHHOCTH.

YMenue mnepedpazupoBaTh MBICTh (OOBSICHATH «HMHBIMH CIIOBaMH»). BbiOop u
HCIIOJIb30BaHUE BBIPA3UTEIBHBIX CPEACTB SI3bIKAa M 3HAKOBBIX CHCTEM (TEKCT, TaOiHIIa,
cXema, ayJIMOBH3YAJIbHBIA Pl M Jp.) B COOTBETCTBUM C KOMMYHUKATHBHOMW 3ajadei,
cdepoit u cuTyanuei oomeHus.

Hcnonp3oBaHue i1 pelICHUs MO3HABATENbHBIX M KOMMYHHMKATHBHBIX 3a7ad
Pa3IMYHBIX MCTOYHUKOB MH(pOpPMAIUH, BKIIOYAs SHIUKIIONEINH, cloBapu, MHTEepHET-
pecypchl U ipyrue 6a3bl JaHHBIX.

PeduiekcuBHas 1eATEJIbHOCTH

CamMocTosTenbHass OpraHu3aius y4yeOHOW MesATeNbHOCTH (MOCTaHOBKA LIEJH,
IUTAHUPOBAHKE, OIpPEAeTICHHEe ONTHMAIbHOTO COOTHOIICHMSI IENW U CPEACTB U [Ip.).
Branenve HaBBIKAMH KOHTPOJS M OIEHKH CBOCU NEATEILHOCTH, YMEHHUEM MPEABUICTH
BO3MOJKHBIE TIOCIIEJICTBUSA CBOUX JaercTBUM. [lonick M ycTpaHeHHE NMPUYUH BO3HUKIIUX
TpyaHocTeld. OlleHWBaHHWE CBOMX Y4YEOHBIX JOCTH)KCHH, TOBEICHHS, 4YepT CBOEH
JUYHOCTH, CBOEro (DM3MYECKOro U HMOLMOHAIBHOTO cocTossHUs. (Oco3HaHHOE
onpeneneHue chepbl CBOMX MHTEPECOB U Bo3MOXkHOCTeH. CoOII0IeHe HOPM TTOBEICHUS
B OKpYXarollen cpene, IpaBuil 3J0pOBOro 00pa3a )KU3HU.

Bnanenue yMeHUSIMU COBMECTHOM JI€ATENbHOCTHU: COTJIaCOBAaHUE M KOOPAMHAIUS
JeSTeNbHOCTH C JPYTUMHU €€ yYaCTHHKaMU; OOBEKTUBHOE OIEHMBAHHE CBOErO BKIIaJa B
pelieHre oOmMX 3a7ad KOJUIEKTHBA; Y4eT OCOOEHHOCTEH pa3jIM4yHOTO pPOJIEBOrO
MoBeIeHUs (Iuep, MOAYMHEHHBIN U JIp. ).

OueHuBaHUE CBOEH NEATENBHOCTU C TOYKHM 3PEHHS] HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETUYECKHX ILIeHHOCTel. Mcronb30BaHMe CBOMX MPaB U BBINOJIHEHUE CBOUX
00s13aHHOCTEN KaK rpakJIaHrHa, YjeHa OOIeCTBa U y4eOHOTO KOJUIEKTHBA.

Crnmcok Jmreparypbl

. Konocos JI. I'. IlepBslit mar B poGororexHuky. Ilpaktukym mns 5-6
kiaccoB\ JI. I'. Konocos. — M.: BUHOM. JlaGopartopwus 3Hanuii, 2012 — 292 c.

. bror-coobmectBo mobureneir podboToB Jlero ¢ mpumepamu mporpamm

[DnexTponHbIii pecypc] / http://nnxt.blogspot.ru/2010/11/blog-post_21.html



http://nnxt.blogspot.ru/2010/11/blog-post_21.html

. O0pazoBarenbHas mporpamma «BBeeHre B KOHCTpYHPOBaHUE POOOTOBY U
rpadpuveckuil  S3bIK  NMPOTPaMMHUpPOBaHHUA  pOOOTOB  [DJEeKTpoHHBIA  pecype] /

http://learning.9151394.ru/course/view.php?id=280#program blocks

. [IpuMepsl KOHCTPYKTOPOB M MpOrpamMM K HUM [DJEKTpOHHBIN pecypc]| /

Pexxum moctyma: http://www.nxtprograms.com/index2.html

. [IporpamMmbl TUISL pob6ora [DnexTpoHHBII pecypc] /

http://service.lego.com/en-us/helptopics/?questionid=2655

. Y4eOHMK MO IpOrpaMMHUPOBaHHUI0 poO0TOB (Wiki) [DieKTpOHHBIN pecypc]

. Marepuansl caiToB

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-

POOOTOTEXHHUKA
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

4 kaacce

Kanennapusbie
CpPOKH

Pasznen/
Tema

Koa-
BO
4acoB

Ilnanupyemble pe3yJibTaThI 00y4eHHUs!

IIpeameTHbIe
pe3yJbTaThI

YHuBepcajbHble
yueOHble 1eiicTBUSs
YYA

JINYHOCTHBIE
pe3yJbTaThl

Buael koHTpOJIA

Te

Ma 1. BBeieHue B po60TOTEXHHUKY (2 9)

Po0OoTel. Bunesl
poboToB. 3HaueHnEe
pPOOOTOB B KH3HH
yenoBeka. OCHOBHBIE
HAaIpaBICHUs
MIPUMEHEHUS] pOOOTOB.
[IpaBuna paboTHI C
koHcTpykTopoM LEGO

1

Nmets o0mue
Hpe/ICTaBICHUS 0
3HaueHUe poOOTOB B
JKU3HH YeJIOBEKa.
3HaTh mpaBuiIa paboOTHI
C KOHCTPYKTOPOM

VYnpasieHue
pobGotamu. MeTo bl
OOIICHHS C POOOTOM.
CocraB KOHCTPYKTOpa
LEGO
MINDSTORMS EV3.
S3BIKHK
MPOrPaMMHUPOBAHHS.
Cpena
NIPOrPaMMUPOBAHUS
MOJTyJIs, OCHOBHBIC
OJIOKH.

3HaHHE TTOHATHSA
aJIropuTMa,
HACIIOJIHUTEIIS
aNropuTMa, CUCTEMBI
KOMAaH/I UCITOJIHHTEIIS
(CKN)

HNmets 00mee
MIPEJICTaBICHUE O Cpeie
MIPOrpPaMMHUPOBAHUS
MOJTYJIsI, OCHOBHBIX
OJ0Kax.

PeryasituBHble:
yenenoiazanue —
(dbopMynupoBaTh U
yIEPKUBATh y4eOHYIO
3aa4y;
naaHuposanue —
BBIOUpATH JIEHCTBUS

B COOTBETCTBHH C
HOCTAaBJICHHOU 3aJauei u
YCIIOBUSIMH €€
peanu3anyu.
Ilo3naBaTesbHbIC:
obweyuebHvie —
WCTIOJIB30BaTh 00IIINE
MIPUEMBI pElIeHUs
MOCTABIICHHBIX 33]1aY;
KommyHukaTupHble:
UHUYUAMUBHOE
CcoOmpyoOHUYecmeo —
CTaBHUTH BOIPOCHI,
obOpamaThcs 3a
MOMOILBIO, IPOSIBIATH
AKTUBHOCTB JIJIS
peleHus
KOMMYHHKaTHBHBIX
3aga4

Cmbicnoobpasosanue
— aJleKBaTHas
MOTHBALUS y4eOHOH
JIeSTebHOCTH.
Hpascmesenno-
SMUYECKast
opuenmayus —
yMeHHe n30erarthb
KOH()JIUKTOB U
HAaXOJIUTh BHIXOJBI U3
CIIOPHBIX CUTYyaluil

becena,

3ayeT 1o
npaBuIaM paboThI
€ KOHCTPYKTOPOM
LEGO

NHnuBHyanbHbIH,
(dpoHTaNbHBIH
ompoc

Tema 2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 4)




[IpaBuna TeXHUKH
0€30IacHOCTH TIPH
pabote ¢ poboTamu-
KOHCTPYKTOPaMH.
[IpaBuna oOparienus ¢
pob6oramu. OCHOBHEBIC
MeXaHUUECKHUE JeTaNn
KOHCTPYKTOpa M UX
Ha3HAYCHUE.

3HaHUE COCTaBHBIX
qacTeu
YHHBEPCAIBHOTO
kommiekta LEGO
MINDSTORMS EV3
EDU u ux dyHKIMI.
CnocoOHOCTE
yYanuxcs
BOCIIPOU3BECTH 3TAITBI
COOpKH M OTBETHTH Ha
BOTIPOCHI.

Monyns EV3. O630p,
9KpaH, KHOIIKU
YIIPaBIICHUS MOLYJIEM,
HUHIOUKATOP COCTOSAHUAA,
HOPTHL. Y CTaHOBKA
Oarapeii, clocoObI
OKOHOMUU DHEPTHUU.
Bxutouenne momyns
EV3. 3anuce
MIpOrpaMMBI U 3aI1yCK
€€ Ha BBITIOJIHEHHE.

3HaHUE Ha3HAYCHUE
KHOTMOK Moayist EV3.
YMeHHe COCTaBUTh
IIPOCTEUIYIO
MporpaMmmy o
mabJIoHy, COXPaHATh U
3aIycKaTh MporpamMmy
Ha BBIITOJHEHUE

CepsBomoTtops! EV3,
CPaBHEHHE MOTOPOB.
MOoIHOCTh U TOYHOCTH
MoTopa. MexaHuka

3HaHUe MapaMeTpoB
MOTOpa M UX BIHSHHE
Ha paboTy MOJEIH
HmeTh mpejicTaBiaeHHe

MEXaHU3MOB U MaIIIHH. 0 BUJIAX COCTUHEHUI U
Buapl coenuHeHNN 1 rnepenad.

Iepenad u ux

CBOMCTBA.

CO6opka Moenu CriocoGHOCTh

pobota 1o yHanmxcs
HHCTPYKIIMH. BOCIIPOU3BECTH ITAITBI
IIporpamMmmupoBanue cOOpKH U OTBETUTH Ha

JBUYKEHUS BIIEpE] 110
HPsIMOM TPAEKTOPHHU.

BOTIPOCHI.

PerynsiTuBHbIe:
NAAHUPOBAHUE —
BBEIOMPATH JICHCTBUS B
COOTBETCTBUU C
MOCTaBJICHHOM 3ajaueii u
YCIOBHSIMH €€
peanu3anuu.
Ilo3HaBaTeIbHBIE:
obueyuebHvie — yMEHUE
CaMOCTOSATEIBHO
BBIICIATE U
(hopMyITHUpOBaTH
MI03HABATENBHYIO LETh
yMEHHUE Pa3aeiiaTh
MIPOIIECCHI HA JTaIlbI,
3BEHBST;, BBIJICIICHUC
XapaKTePHBIX PUIHMHHO-
CIICICTBCHHBIX CBSI3CH.
KoMmyHukaTuBHBIE:
UHUYUAMUBHOE
compyoOHUYeCmeo —
CTaBUTb BOIPOCHI,
oOpaiatscs 3a
MTOMOIIIBIO; TIPOSBIISTE
aKTHMBHOCTh BO
B3aUMOJCHCTBUH IS
perieHus
KOMMYHUKATHBHBIX
3a7a4

Cmvicnoobpasosanue
— aJleKBaTHas
MOTHBANXA ya4eOHOM
JesSITeIbHOCTH;
aKTyanu3anus
CBEICHHUH U3 JIMYHOTO
KU3HEHHOTO OITBITA,;
(dhopmupoBaHue
TOTOBHOCTH K
MIPOAOJIKECHUIO
00y4YeHUs C LEIIbI0
MOy YEHUS
HH)XEHEPHOTO
o0Opa3oBaHus;
OCBOCHHUE TUITHYHBIX
CUTyalHi
yIpaBIICHUS
poboTamu.
Hpascmesenno-
MUYECKAsl
opuenmayus —
yMeHue n3oeraTb
KOH()JIHKTOB U
HAaXOJIUTh BHIXOJBI U3
CIIOPHBIX CUTYyaluil

becena

3auer no
MIpaBUIaM TEXHHKH
0€30IMacHOCTH

becena,
MPaKTUKYM

becena,
MPaKTHKYM

becena,
NIPAKTUKYM




Pacuer uncna
000pOTOB Koseca s
MPOXOXKICHUS
3aIaHHOTO PACCTOSIHUA.

YMeHMe BBITIOJTHHUTD
pacdeT gncia 000poToB
KoJieca Juist
MIPOXOXKICHUS
3aJJaHHOTO PACCTOSHHSL.

Tema 3. latuuku LEGO MINDSTORMS EV3 EDU u ux napametpsl. (6 1)

7 JaTurk KacaHus. 1 YMeHue pemarb PeryasituBHble: Cmobicnoobpasosanue | becena,
YcTpoiicTBO naT4MKa. 3aJa4M Ha IBWKEHUE C | NIAHUPOBAHUE — — aJleKBaTHas MPaKTUKYM
IIpaxTuxkym. Pemenue HCIIOJIb30BaHUEM BBIOUpATH JCHCTBUS B MOTHUBANUS YIeOHOH
3a]1a4 Ha JABIKEHUE C JTaTYNKA KaCaHUs. COOTBETCTBHH C JEATENBHOCTH.

HUCIIOJIL30BAaHUEM MOCTaBJICHHOW 3ajaueii u | Hpascmeenno-
JTaTYMKA KacaHUsl. YCIIOBUSIMH €€ amuyecKas

8 Jatumk nBera, 1 3HaHue BIUIHUE peanu3anuu. opueHmayus — WNHauBHyanbHbIH,
PEeKUMBI pabOTEHI MPEeIMETOB Pa3HOTO Ilo3HaBaTeabHbBIE: yMeHue nzberaTb coOpaHHas
naTuuka. Pemenue 1[BETa HA MMOKa3aHUs obweyuedHvle — KOH(IUKTOB U MOJIENb,
3aJla4 Ha JBIKEHUE C JlaTYUKa CaMOCTOSITETILHO HAaXOJUTbh BBIXOABI U3 | BBIMOJIHSIONIAS
HCIOJIb30BaHUEM OCBEIIIEHHOCTH BBIIEIIATH U CIOPHBIX CUTYaIUH MpemnoiaraeMbie
JaTYnKa (dopmynupoBartb JIEHCTBUSL.

9 YasTpa3ByKoBOI 1 3HaHHe 0COOEHHOCTEH | MO3HABATEIIbHYIO LETb. WNuauBuayanbHbIid,
naTuuk. Pemenne paloThI JaTynKa KomMmyHnkaTuBHbIE: coOpaHHas
3aJ1a4 Ha JABIKEHUE C YMeHue pemats uHUYUAmueHoe MOJIENb,
HCIIOJIb30BaHHEM 3a/1a4M Ha JBWKEHUE C | COMPYOHUHECBO — BBITIOTHSIOIIAS
JaTYNKa PACCTOSHUSA WCIIOJIb30BaHUEM CTaBUTb BOIIPOCHI, MpeJnoaraeMple

JTaTYMKA PACCTOSTHUSL. oOpamarscs 3a JIEHCTBUSL.
10 I'mpockonmyeckuii 1 YMeHue pemars MTOMOMIBIO; TIPOSIBIIATH Becena,
JaT4YUK. 3a71a4d Ha IBHXKEHUE C AKTMBHOCTbB BO PaKTUKYM
WndpakpacHsiit HCIIOJIb30BAaHUEM B3aUMO/ICHCTBUH ISt
JaTYUK, PEKAM TUPOCKOIINYECKOTO peILICHNA
MPHUOIKEHUS, PEXKUM JaTduKa. KOMMYHHUKaTHBHBIX
MasKa. 3a1a4
11 IMonxmrouyeHnue 1 VYMeHune Ha3bIBaTh ynpaenerue becena,
JaTYMKOB U MOTOPOB. JATYUKH, UX QYHKIUH KOMMYHUKayueu — MPAKTUKYM

WnTepdetic moxymns
EV3. IIpunoxenus
MOJYJIS.

U CIHOCOOBI
IMOAKJIFOUYEHUS] K
MOJIYIIIO;

aJICKBATHO UCIIOJIb30BAaTh
peyb 1A TNIAHUPOBAHUSA




IIpencrasnenue nopra.

MPaBUIBHO PaboOTaTh C

U PETYJISLUY CBOEH

YpaBiaeHHE MOTOPOM. KOHCTPYKTOPOM NeATeTLHOCTH

12 [IpoBepounas pabota 1 O600menue u [IpoBepounas
Ne 1 o teme cucTeEMAaTHU3aIs pabota Ne 1
«3HAKOMCTBO C OCHOBHBIX TIOHATHH 1O
po6oramu LEGO TeMe
MINDSTORMS».

Tema 4. OCHOBBI MPOrPAMMHPOBAHUS H KOMIIBIOTEPHOI JIOTHKH (9 1)

13 Cpena 1 Cnoco0GHOCTh Pezynamuenvie YY/I: Cmuwicnoobpasosanue | becena,
MIPOrpaMMHUPOBaHUS yqanxcs TUTAHUPOBAHUE - — aZieKBaTHAsI MPAKTHUKYM
moxyisi. Cozmanue BOCIIPOM3BECTH ATallbl | ONpeACIcHUES MOTHBAIIUS y4eOHON
MIPOrPaMMBI. MPOrPaMMHUPOBAHUSA U | TIOCJICIOBATEILHOCTH JICSITSIIbHOCTH;

Y nanenue 0J0KOB. OTBETHUTH Ha BOMPOCHL. | MPOMEXYTOUHBIX LIENeH | aKTyaln3amus
Brimonaenme C Y4ETOM KOHEYHOTO CBEIICHUI U3 TUIHOTO
MIPOrPaMMBI. pe3yibTaTa. JKU3HEHHOTO OTIBITa,
Coxpanenue u YMeHue ncnoab30BaTh (dhopmupoBanue
OTKPBITHE TIPOTPAMMBI. pa3jiM4HbIe CPeACTBA TOTOBHOCTH K

14 CyeTyuK KacaHHii. 1 YMeHHne UCI0Ib30BaTh | CAMOKOHTPOJIS MPOJIOJKEHUIO NnauBumyansHbIid,
BeTBnenue mo BETBIICHUS TTPH (mHEBHUK, TOPTQOIIHO, 00yUeHUs C LIEIIbI0 coOpaHHas
JATIHKAM. pelIeHny 3a/1a49 Ha TaOJIUIBI JOCTHKEHUS MOy YeHUS MOJICITb,
MeToap! IPUHATUS JIBIDKEHUC pe3ynbpTaToB, Oecena ¢ WH)XCHEPHOTO BBITIOJTHSTFOIIIAs
pelieHuii podOTOM. YUHUTENIEM U T.1.). o0Opa3oBaHus; MpeInoJiaragMbie
Mogenu noBeCHUS Iloznasamenvuvie YYJ[: | 0CBOEHUE TUITHYHBIX JICHCTBHS.

MIpH Pa3HOOOPaA3HBIX Ywmenne UccnenoBanne | curyanuid
CUTYaIUSIX. HECJIOKHBIX yIpaBJICHHS

15 IIporpammHuoe 1 YMeHue ucronn30Bath | NPAKTHYECKUX poboTamu. becena,
obecnieuenue EV3. LUKIIBI [IPU PELLICHUA CHUTYyalluH, BbIIBWKEHUE | Hpascmeenno- HPaKTUKYM
Cpena LABVIEW. 3a/1a4 Ha ABMOKCHHUE IIPEIIOIOKEHUH, omuyeckas
OCHOBHOE OKHO MMOHUMaHHE opuenmayus —

CBoiicTBa  CTpyKTypa
MIPOEKTA.

Pemenne 3agaq Ha
JIBUOKEHHUE BJIOJIb
CTOpPOH KBaJpara.
Hcnons3oBanne

HEOOXOIUMOCTH UX
NPOBEPKH Ha TPAKTHUKE.
Hcnons3zoBanue
NPaKTHYECKUX U
nabopaTopHBIX padoT,
HECIIOMKHBIX

yMeHHue n3oeraTb
KOH(IJIUKTOB
HAaXOJIUTh BHIXOIBI H3
CIOPHBIX CUTYaIUH




IUKJIOB IIpH pCUHICHUN

3a/1a4 Ha JABIDKEHUE.

16 [IporpamMmMHbIe OJI0KH U Cnoco6HOCTh
MaJTUTPBI yYanuxcs
MPOrpaMMUPOBAHUS BOCTIPOU3BECTH ATAIlbl
Crpanuria anmapaTHbIX cOOpKH U
CPEeICTB MPOTPaMMHUPOBAHUS
Penakrop xoHTEHTa OTBETHUTH Ha BOIIPOCHI
WNucTpymeHTHI YAUTEIS.

Ycrpanenue
HETIONAaIOK.
Ilepezanyck momynst

17 Pemenwne 3amaq Ha Crioco6HOCTB
JBHKCHHE TI0 KPUBO. yaanxcs
HezaBucumoe BOCIIPOM3BECTH ATAIlbl
yIpaBleHue MPOTPaMMHUPOBAHUS U
Motopamu. [loBopoT Ha BEITIOTHSTH pacueT
3aJJaHHOE YHCIIO yIi1a IoBOpOTa.
rpagycos. Pacuer yrna
TOBOPOTA.

18 Hcnons3zoBanue YMeHue pemars
HUKHETO JaTunKa 3aJlauM Ha JIBHXKCHHE C
OCBEII[EHHOCTH. OCTaHOBKO Ha YepHOH
Pemenwne 3amau Ha JTUHAH
JIBHOKCHHUE C
OCTAHOBKO Ha YEpHOU
JTUHUH.

19 Pemenue 3amau Ha YMeHue pemartb
JBHOKCHUE BIOJb 3aJla4M Ha JIBIKCHHUE
nmuann. Kannbposka BJIOJTb YEPHOU JIMHUU
JaTInKa
OCBEIICHHOCTH.

20 [IporpammupoBanme YMeHne penathb

MoayJe. Pemenne
3aJ1a4 Ha IPOXOKJICHHUE
110 MOJII0 U3 KIIETOK

3aga4u Ha
MMPOXOKACHUC I10 ITOJIHO
"3 KIJIICTOK.

JKCIIEPUMEHTOB JIS
JTIOKA3aTeNbCTBA
BBIIBUTAEMBIX
MPEIOI0KEHUM;
OTIMCaHUE PE3yJIbTATOB
ATUX padboT
Kommynuxamuenwie
YV/: Ymvenne
OTIpeIeNATh HanOoJee
paIoHANTBHYIO
MOCJIEIOBATEIHHOCTh
JIEUCTBUN IO
KOJUIEKTUBHOMY
BBITIOJTHCHHIO YUeOHOU
3amauu (TUIaH, aIrOPUTM,
MOJYIIY U T.1.), @ TAKXKE
aJICKBAaTHO OILICHUBATh U
MIPUMEHSTH CBOH
CITOCOOHOCTH B
KOJIJIEKTUBHOMU
JIESATEIILHOCTH.

YmMenue
CaMOCTOSITENTLHO
OIICHUBAThH CBOIO
JIEATSIILHOCTD U
JIeSATEIIbHOCTD YJICHOB
KOJUIEKTHUBA
MOCPEACTBOM CPaBHEHUS
C IeITEIbHOCTHIO
Npyrux,
YCTaHOBJICHHBIMH
HOpMaMH.

YMeHMe UCrob30BaTh
MOHOJIOT U AMAJIOT JIJIs
BBIPAXKCHHS U

becena,
MPaKTUKYM

NHnuBHyanbHbIH,
coOpaHHas
MO/ICIIb,
BBIIIOJIHSFOIIAS
MpemnoiaraeMbie
IeUCTBUSA.

WNHnuBuyanbHbIN,
coOpaHHas
MO/IENIb,
BBIIIOJIHSIOIIAS
MpeArnoIaragMeie
eUCTBUS.

becena,
MPaKTUKYM




21 CopeBHOBaHHE O06006uieHne u JI0Ka3aTeNnbCTBa CBOCH CopeBHOBaHHE
poOOTOB Ha TECTOBOM CHCTEeMaTH3aITHs TOYKH 3pEHUSL. poboToB
mose. 3a4eT BpeMEH! 1 OCHOBHBIX TIOHSTHI 11O
KOJIMYECTBA OIIUOOK TeMe «OCHOBBI

MPOrPaMMUPOBAHUS)
Tema 5. IlpakTHKYM 10 cG0pKe poGOTH3HPOBAHHBIX cHcTeM (8 4)

22 Nsmepenne 1 3uaHue Ha3HaueHUsA U | Pezynamuensvie YY/I: dopmupoBaHue Becena,
OCBEIIECHHOCTH. OCHOBHBIX PEKHMOB TUTAHUPOBAHUE - TIOHSATHUS CBSI3U MPAKTHUKYM
Omnpenenenue UBETOB. paboThI JaTUMKA IIBETA | ONpEICIICHUE Pa3IUYHBIX SBJICHUH,

Pacmo3naBanme MOCIIEA0BATENIEHOCTH MIPOLIECCOB, OOBEKTOB;
IIBETOB. MPOMEKYTOUHBIX LEJCH | aKTyaau3ariusl
Hcnons3oBanue C YYETOM KOHEYHOTO CBEJICHHI U3 JIMYHOTO
KOHCTPYKTOpa B pe3ynbTaTa. YKU3HEHHOTO OTIBITa
KadecTBe yMEHHE BHOCHUTD nH()OPMaITMOHHOM
nuppoBoi HEOOXOIMMEBIE JIeSITEIbHOCTH;
mabopaTopuu. JTOTIOTHEHUS U OCBOGHUE THITHIHBIX

23 Nsmepenne 1 3HaHUe Ha3HAYCHWE U | U3MEHEHMS B X01€ CUTyarui Becena,
paccTosHUM J10 OCHOBHBIX PEKHMOB peleHus 3aaad. yIpaBJICHHS MPAKTUKYM
00BEKTOB. paboThI Ho3nasamenvuvie YY/]: | pobotamu, BKIIOUas
CkanupoBaHue YIIBTPa3ByKOBOTO dopmupoBaHUe UG POBYIO OBITOBYIO
MECTHOCTH. JIATIUKA. CHCTEMHOT0 TEXHHKY.

24 Cuia. ITime4o cuibl. 1 ‘YMeHue BBITIOTHITH MBbIILJIEHUS — (dhopmupoBanue becena,
ITogbemHusblil KpaH. pacuersl Ipu CIOCOOHOCTD K YMEHHUS NIPAKTUKYM
Cuerunk KOHCTPYMPOBaHUH PaccMOTPEHHUIO U OCYIIECTBIIATh
o6opotoB. CkopocTh MOTbEMHOT'0 KpaHa. OIMCaHUIO 0OBEKTOB, COBMECTHYIO
BpaLICHHUS SIBIICHUH, ITPOLIECCOB B WHGOPMAITHOHHYTO
CEPBOMOTOPA. BUJIE COBOKYITHOCTH NeSITeNNLHOCTD, B
MomHOCTE. OoJtee MPOCTHIX YaCTHOCTH, MTPH

25 Ympasierue poboTom 1 VYMenune 3JICMCHTOB, BBIIIOJIHCHU U WHnuBH Ty abHEIH,
C ITOMOIIBIO BHEIITHUX IporpaMMHUpPOBATH COCTAaBJIIIOIMHUX CANHOC y%6HHX 3a/1aHui, B cobpaHHas
BO3E€HCTBUM. p060Ta, 1eJI0¢e. TOM YHCJIC IIPOCKTOB. MOJEIIb,
Peakius pobora Ha OCTaHABIUBAIONIETOCS | OCYLIECTBUTH IIEPEHOC BBITIOJTHSFOIIIAS
3BYK, LIBET, KACaHHE. Ha OIpeIeIeHHOM 3HAHWMH, yMEHUMN B npejnosaraeMble
Taiimep. paccTosIHUU 10 HOBYIO CUTYaLHIO JJIA JIEHCTBUA.

MPCIATCTBUA

pemenus mpodiem,




26 JBrxeHue 1o Hanncanue KOMOWHHPOBATh WNHpuBuyanbHbIN,
3aMKHYTOH MPOTPaMMBI IS W3BECTHBIE CPEJICTBA IS coOpaHHas
TpaexTopun. Pemenne JIBIKEHHS 10 KPYTyY HOBOTO PEIICHHS MOJIEb,
3aJa4 Ha yepe3 MEHIO0 npobiem; BBITIOJTHSIOIIAS
KpUBOJUHEHHOE KOHTpouepa. 3anyck u | Kommynukamuenote MpenogaracMele
JIBIDKEHUE. oTJ1aZiKa MPOTrPaMMBbI. YYJ[: Yvenue JIEUCTBUA.

Hanucanue npyrux ompeneNnaTs Hanboee
MPOCTHIX MPOrpaMM Ha | pallMOHAIBHYIO
BEIOOD yUAIIMXCS ¥ UX | TIOCTIEIOBATENILHOCTh
CaMOCTOSITENIbHAS JIEUCTBUN IO
OTJIaJIKa. KOJUICKTUBHOMY

27 Konctpyuposanue Hanucanwue BBINOJIHEHUIO y4eOHOM NnauBunyanbHbli,
Mojeneit poOOTOB st MPOTPaMMBI JJIs 3a7aud (IU1aH, ITOPUTM, coOpaHHas
pelIeHus 3aad C JBIOKEHUS [0 KOHTYPY | MOIYNH U T.J.), @ TAKXKE MOJIENb,
HCIIOJIb30BaHHEM TpeyrojibHHKa, aJIeKBaTHO OLIEHUBATh U BBITIOJTHSIOIIIAS
HECKOJIBKHX Pa3HBIX KBajpara. MPUMEHSTH CBOU MpenoiaraeMbie
BHJIOB JTATYUKOB. Po06oT, 3anKCHIBAONIMH | CIOCOOHOCTH B JIENCTBHSL.

TPACKTOPHIO IBHXKEHUS | KOJUIEKTMBHOMN
Y TIOTOM TOYHO &€ JIEATEIbHOCTH.
BOCTIPOM3BOISTITHIA YMmeHue

28 Pemenne 3a1a4 Ha Co3naHue U OTIaaKa CaMOCTOSATEIBHO WNuauBuayanbHbIid,
BBIXOJ1 U3 JaOUpPHHTA. porpamMmsl st OIICHUBATH CBOIO coOpaHHas
OrpanunueHHOe JIBIKEHHSI poOoTa JIeSATEIILHOCTD U MOJIeb,
JIBIOKCHHE. BHYTPH IMOMEIIEHUS U | ACATEILHOCTD YJICHOB BBITIOTHSIFOTIIAS

CaMOCTOSITETILHO KOJJICKTHBA MpeJnoaraeMple
OrubaroIIero MOCPEICTBOM CPABHEHUS neiicTBusl.
MPETIATCTBUSI. C JESITENbHOCTBIO

29 [IpoBepounas padboTa O0ob6mienne u JpyTHX. [IpoBepounas
Ne2 o Teme «Buabl cucTeMaTH3aIHs VYMeHnue ucnons30Bath pabota Ne2
JIBYDKCHUH p060TOB» OCHOBHBIX ITOHATHH MO I/IH(bopMaLII/IIO ¢ y4€ToM

TeMme «Buapl ABIDKEeHUH | OTUYECKUX U IPABOBBIX
po6OTOBY HOpM.
6. TBopuecKkHe NPOEKTHLIE PA00THI M COPeBHOBaHUsI(S 1)

30 Pabota Hax npoexkramu YMeHue cocTaBisATh PerynsiTuBHbBIE: Camoonpeoene- CopeBHOBaHUsA
«JIBIDKEHUE 10 IUIaH JEHACTBUH IIa yenenonazarue — Hue —




3aJlaHHON PEIICHUS CIIOKHOM
TPaeKTOPHUIY, 3a1aun
«KerenbpuHr».

IIpaBuna

COPEBHOBAHUM.

31 CopeBHOBaHHUE YMeHHe COCTaBIATh
poOOTOB Ha TECTOBOM MJ1aH JeUCTBUHM JJIst
moJie. 3a4eT BPEMEHU U PEIICHUS CIIOKHOM
KOJIMYECTBA OIIHOOK 3a1auun

KOHCTPYHPOBAHHS
pobora

32 Koncrpyupopanue Pazpaborka
COOCTBEHHOH MOJEIH cOoOCTBEHHBIX MOAeTei
poboTta B TpyIIax.

33 [IporpamMupoBanue u [MporpamMmmupoBanue
HCIIBITAHUE MOJICJIM B TpyIIax
COOCTBEHHOH MOJEIH
pobora.

34 [Ipe3enranuuu u [Ipe3enrtanusa Mmoaenen

3amuTa npoekra «Moi
YHUKAaJIBHBIH POOOT»

MpeoOpa3oBLIBATH
MPaKTUYCCKYIO 3a]1auy

B 00pa30BaTeIbHYIO;
KOHMPOTb U
CAMOKOHMPOTb —
UCTIOJIb30BaTh
YCTaHOBJICHHBIC MTPaBHUIIA
B KOHTpOJIE CIIOco0a
pelcHHS 3a1a4H.
IHo3HaBaTe/ibHbIE:
obwe yuebnvie —
TBopueckoe pelieHue
Y4IeOHBIX H
NpPaKTHYESCKUX 3a1au:
yMEHHE MOTHBHPOBAHHO
OTKa3bIBaThCS OT
oOpa3siia, UCKaTh
OpHUTHHAIIbHBIC
peIICHHUS;
CaMOCTOSITEIIbHOE
BBITIOJIHEHHE Pa3TUYHBIX
TBOPYECKUX PadoOT;
y4acTHe B MPOEKTHON
JeSITeIbHOCTH
KoMMyHuKaTHBHbIE:
83aumooeticmeue —
(hopMyITUpOBaTh
COOCTBEHHOE MHEHHE U
MO3HULIUIO

CaMOCTOSITEIILHOCTb U
JUYHAS
OTBETCTBEHHOCTH 32
CBOM MOCTYIIKU.
Cmvicnoobpasosanue
— CaMOOIICHKA Ha
OCHOBE KPUTEPUEB
YCIIEIIHOCTH Y4eOHOI
JIEATENBHOCTH
Hpascmesenno-
amuyecKkas
opuenmayus —
HaBBIKU
COTPYJHUYECTBA B
Pa3HBIX CUTYaIUsIX,
YMEHHE HE CO3/1aBaTh
KOH(IIUKTHBIX
CUTyallU U HAXOJIUTh
BBIXO/IbI

CopeBHOBaHUS

Pewenne 3anau
(wHI. ¥ TpyT)

Pemenue 3anau
(uHI. ¥ rpymm)

3amura npoexra
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