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IHosicHuTeAbHAA 3aNIMCKA

Pabouas mporpamma 5ieKTUBHOTO Kypca «OCHOBBI pPOOOTOTEXHUKH» Ha TpUMEpe
mwiarpopmel LEGO MINDSTORMS Education EV3 cocraBineHa B COOTBETCTBHH C y4EOHBIM
wianoM ['BOY COIL Ne8 m.r.t. AnekceeBka r.0. Kunens.

Ucnons3zoBanne kouctpyktopa LEGO EV3  mno3Bomsier co3narh  yHHKaIbHYIO
0o0pa3oBaTeNbHYIO Cpely, KOTopasi CIIOCOOCTBYET Pa3BUTHIO MHKEHEPHOTO, KOHCTPYKTOPCKOTO
MmeiuieHus. B mponecce pa6otel ¢ LEGO EV3 ydeHukn mpuoOpeTaroT ONBIT PEIICHUS Kak
TUTIOBBIX, TaK M HEMIA0JIOHHBIX 337ad MO KOHCTPYHPOBAHUIO, MPOrpaMMHPOBAHUIO, cOOpY
nanHeix. Kpome Ttoro, pabora B KOMaHae CHOCOOCTBYeT (DOPMHUPOBAHHIO YMEHUS
B3aMMO/ICHICTBOBATh C COyYECHUKaMH, (POPMYINpPOBaTh, AaHATU3UPOBATh, KPUTHUECKH OLIEHUBATb,
OTCTanBaTh CBOM UJICH.

LEGO EV3 ob6ecnieunBaer nmpocToTy npu cOOpKe HadadbHBIX MOJIEEH, YTO MO3BOJISIET
y4eHHKaM MOJTYYHUTh Pe3yJIbTaT B PEIeIax OJHOTO WU Maphl YpOKOB. M py 3TOM BO3MOKHOCTH
B U3MEHEHUU MOJIeJIe U MPOrpaMM — OY€Hb IIUPOKHUE, U TAKOH MOJXOM MO3BOJSET Y4alUMCs
VCIOXKHATh MOJENb W MPOrpaMMy, TMPOSBISATH CAMOCTOSTENIBHOCTh B M3YyYCHHH TEMBIL.
[Tporpammuoe obecrieuenne LEGO MINDSTORMS Education EV3 o0nanaet o4eHb HIMPOKUMU
BO3MOXXHOCTSIMH, B YacCTHOCTH, MO3BOJISIET BECTH pabodylo TeTpajb U MPEICTaBIsATh CBOU
IIPOEKTHI MPSMO B cpesie porpaMMmuoro obecrneuenus LEGO EV3.

Hean kypca:

N3yuyenne kypca «PoOOTOTEXHHMKAa» Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
HAMpaBJICHO HA JOCTIDKEHHUE CIEIYIONEH IeH: pa3BUTHE MHTEpeca IIKOJIBHUKOB K TEXHUKE U
TEXHHUYECKOMY TBOPUYECTBY.

3apaun:

1. Tlo3HakOMHTH C TPAKTHUYECKMM OCBOEHHUEM TEXHOJOTHH MPOEKTUPOBAHUSA,
MOJICTTMPOBAHUS M U3TOTOBICHUS IPOCTEHIIINX TEXHUIECKIX MOJIEICH.

2. Pa3BuBaTh TBOpUECKUE CIIOCOOHOCTHU M JIOTHUECKOE MBIIIIICHHE.

3. BBIIBUTH ¥ pa3BUTh NPUPOAHBIE 33JaTKH U CIIOCOOHOCTH JI€TEH, TOMOTAIOIINE TOCTUYb
ycriexa B TeXHUYeCKOM TBOPYECTBE.

YueOHble MaTepHAJIBI:

*  Komnocos /I. I'. TTepssiii miar B poborotexuuky. [Tpaktukym mis 4 knaccos\ /1. I'. Komocos.
—M.: BUHOM. Jlaboparopus 3Hanuii, 2012 — 292 c.

*  Habop kouctpykropoB LEGO MINDSTORMS Education EV3

* IIporpammuoe obecnieuenne LEGO

*  Marepuais! caiira_http://www.prorobot.ru/lego.php

*  Cpenctra peanuzaruu KT marepuanoB Ha ypoke (KOMIBIOTED, TPOESKTOP, IKPaH)

HopMaTuBHO-npaBoBble [OKYMEHTbI, HAa OCHOBAHMH KOTOPbIX pa3padoTaHa
nporpamma

1. 3akon P® «O06 o6pazoBaHum».

2. Ilucemo Munob6puayku Poccum ot 11.12.2006 r. Ne 06-1844 «O npumepHbIX
TpeOOBaHUAX K MPOTpaMMaM JOTIOTHUTETFHOTO 00pa30BaHusl AETEH».

3. IlporpamMma BBISBICHHS ¥  TMPOJBIDKEHUS  TEPCIEKTUBHBIX  KaJpPOB  JUIS
BBICOKOTEXHOJIOTHYHBIX ~ oTpacieli  «PoOOTOTEeXHHKA: WHKEHEPHO-TEXHHUYECKHE  KaJlphbl
WHHOBaLIMOHHOMN Poccumy.

O01mas xapakTepucTuKa Kypca

OpnHoit 3 BakHBIX TpoOieM B Poccum siBisitorcst e€ HepocTaToyHash 00ECTICUeHHOCTh
WH)KEHEPHBIMHM KaJlpaMHd M HU3KUH CTaTyc WHXeHepHoro obpaszoBaHus. Ceituac HE0OXOAUMO
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BECTH MOITYJIIPU3ANHNIO PO ecCHr HHKeHepa. IHTeHCUBHOE HCIIOIb30BaHIE POOOTOB B OBITY, HA
MIPOM3BOJICTBE U 1OJIe 00s TPEOYET, YTOOBI IMOTH30BATEIN 00JIaIal COBPEMEHHBIMU 3HAHUSIMU B
o0acT ympasiieHUsI poOOTaMH, YTO TO3BOJIMT pa3BUBATh HOBBIC, YMHBIE, O€30MacHbIe U Ooee
IPO/IBUHYThIE aBTOMAaTH3UpPOBaHHbIE cHcTeMbl. Heo0X0AMMO MPHUBHUBATH MHTEPEC yUYAIIUXCS K
o0nacTu poOOTOTEXHUKHU U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Taxke nmaHHBIA Kypc AacT BO3MOYKHOCTH HIKOJBHUKAM 3aKpENHTh U NPHUMEHHUTH Ha
NpaKTHKE IIOJlydeHHBbIC 3HAHMSA [0 TAaKUM JUCHMIUIMHAM, KakK MaTeMaTHka, (u3uKa,
uHpopMaTuka, TexHomorua. Ha 3aHATHAX 1O TEXHMYECKOMY TBOPYECTBY YdallIUeCs
CONPUKACAIOTCS] CO CMEXHBIMU 00pa30BaTEIbHBIMKU O0JIACTAMH. 3a CUET MCIIOJIb30BAHUS 3ariaca
TEXHUYECKUX TOHATHHA U CIEHUANBHBIX TEPMHUHOB PACHIMPSIOTCS KOMMYHHUKATUBHBIC (QYHKIIUU
A3bIKA, YTIYOJISIOTCS BO3MOKHOCTH JJMHIBUCTUYECKOTO PAa3BUTHUS 00YJarOIIETOCS.

[Tpu 03HAKOMIJICHUH C TIPABHIIAMH BBIITOJIHEHHS TEXHUYECKUX U SKOHOMUYECKUX PACUETOB
IPY MPOCKTUPOBAHUH YCTPOMCTB M MPAKTUIECKOM HCIIOIb30BaHUH TEX WM HHBIX TEXHUYECKHX
pELICHU IIKOJBbHUKN 3HAKOMSTCSI C 0COOCHHOCTSAMH NPAKTHYECKOTO IIPUMEHEHUSI MaTEMaTHKH.
OcBauBasi IpHEMBI TPOCKTUPOBAHUS U KOHCTPYUPOBAHUS, peOsiTa MPHOOPETAIOT OMBIT CO3/IaHHS
pEaNbHBIX U BUPTYaJIbHBIX IEMOHCTPALIMOHHBIX MOJIEIEH.

[TonBenenne nToroB pabOTHI MPOXOAUT B OpME OOIIECTBEHHOHN MPE3eHTAUH (BHICTABKa,
CoCTsI3aHMEe, KOHKYPC, KOH(EPESHIIHS U T.JI.).

Jlnst peanmzaiiul POrpaMMBbl HCHIONB3YIOTCS 00pa3oBaTeNbHbIE KOHCTPYKTOPHI (PHUPMBI
Lego, xorctpykrop LEGO MINDSTORMS Education EV3. On npexacrasmser coboii Habop
KOHCTPYKTUBHBIX JI€TaJiei, MO3BOJSIOMNX cOOpaTh MHOTOYHCICHHBIE BapHaHTHl MEXaHH3MOB,
Ha0Op JaTYMKOB, IBUTATEIH U MUKpoKomIbloTep EV3, koTopslii yrpaBisieT Bceil HOCTPOSHHOM
koHcTpykuueil. C konctpyktopom LEGO MINDSTORMS Education EV3 uner neobxoaumoe
nporpaMMHoOe oOecrieueHue.

Ha peanuzanuto yue6Horo kypca «Pob60ToTeXHUKa» UCTIONb3YyeTCs BpeMsl, OTBEJICHHOE Ha
BHEYPOUHYIO JesATesIbHOCTh. DopMa peanuzanuu Kypca o BEIOOpY - KPY»KOK.

OO6mmit 00beM yuebHOTO BpeMeHu 34 yueOHbI yac (OA1H Yac B HENETIO).

YyeOHo-TeMaTHYECKOe NJIAHUPOBAHHE

Ne HaumeHoBaHue pa3iejioB H TeM Bcero Buabl koHTpOIA
4acoB
1 BBenenue B poOOTOTEXHUKY 2
2 3nakomcTBO ¢ pobotamu LEGO 4
MINDSTORMS EV3 EDU.
3 Jatunku LEGO u nx napamerpsl. 6 ITpoBepounas pabora
4 OCHOBBI TPOrpaMMHUPOBAHUS U KOMIIBIOTEPHON 9 [TpoBepounas pabota
JIOTHKH
5 [TpakTukyMm 1o c6opke poOOTU3UPOBAHHBIX 8 [TpakTuyeckas pabora
CHCTEM
6 TBopueckue npoeKkTHbIe padOTHI U 5 CopeBHOBaHUs MOENEH
COPEBHOBAHHSI po6Gotos. [Tpe3enTarst
IPYIIOBBIX IPOEKTOB
BCEI'O 34

DopMbI KOHTPOJIA
. [TpoBepounbie pabOTHI
. IIpakTrueckue 3aHATUS



. TBOpYECKHE TPOECKTHI
[Tpu opranu3zaiuu NPakKTHICCKUX 3aHATUN U TBOPUSCKUX IMPOCKTOB (POPMHUPYIOTCS MajIble
TPYMIIBI, cocTosmue u3 2-3 ydammxcs. s Kaxmoil Tpynmsl BBIIEISIETCS OTAEIbHOE pabodee
MECTO, COCTOSIIIIEE U3 KOMIIBIOTEpA U KOHCTPYKTOPA.
[Ipeobangatormieit hopMoii TEKYIIEr0 KOHTPOJIS BRICTYIIAET MTPOBEPKA pabOTOCIIOCOOHOCTH
poborta:
. BBISICHEHUE TEXHUYCCKOH 3a/1a4H,
. OIIpeJIeJICHUE MyTeH PelICHUs] TEXHHUECKOW 3a1a9u
Kontpons ocymectBisiercss B (opMe TBOPYECKHX IPOEKTOB, CaMOCTOSTEIHHOU
pa3paboTku pador.
Metoab! 00y4eHust
. [To3HaBaTenbHBIH (BOCIIPUATHE, OCMBICIICHUE U 3aIIOMUHAHHUE YYAIIUMUCSI HOBOTO
Marepuaja C TpPUBJICYCHHEM HAONIOJEHUS TOTOBBIX MPHUMEPOB, MOJEIHPOBAHUS, H3YUYCHUS
WLTIOCTPAIIHiA, BOCIIPHUATHS, aHAIN3a U 0000IICHHUS MAaTEPHAJIOB);
. Merton npoekToB (MPH YCBOCHUU U TBOPYECKOM MPUMEHEHUU HABBIKOB U YMEHHIA
B IIpoIIecCe pa3pabOTKU COOCTBEHHBIX MOICIICH )
. KoHTtponbHbIii MeTO/ (IIpY BBISBJICHUU KaueCTBAa YCBOCHUS 3HAHWMW, HABBIKOB M
YMEHHUH M UX KOPPEKIUS B IPOIECCE BHIMOJIHEHHS MPAKTHUSCKUX 3aaHU )
. ['pynmnoBas paboTa (MCIIONIB3YETCs MPU COBMECTHOM COOPKE MOJIENEH, a TAKKE MPHU
pa3paboTKe IPOEKTOB)
@®opMbl OPraHU3aluM Y4eOHBIX 3aHITH I

. YPOK-KOHCYJIbTAIIHS;

. MIPAKTUKYM;

. YPOK-TIPOEKT;

. YPOK NPOBEPKHU U KOPPEKIMH 3HAHUHM U yMEHUI.
. BBICTaBKa;

. COpPEBHOBAHME;

Pa3paboTka kax10ro mpoekra peanusyercs B GopMe BBIIIOJHEHUS KOHCTPYHUPOBAHUS U
IPOrpaMMHUPOBAHUS MOJIETH pOOOTA /ISl peLIeHMsI TPEATIOKEHHOM 3a1auu
IIpumepHbIe TEMBI IPOEKTOB:

. CrpoexkTupyiiTe U MOCTPOTE aBTOHOMHOTO po0OO0Ta, KOTOPBIM MABHXKETCA IO
MPaBUILHOMY MHOTOYTOJIbHUKY U U3MEPSIET PACCTOSIHUE U CKOPOCTh

. CrnpoekTupyiiTe ¥ TMOCTPOMTE aBTOHOMHOTO pOOOTa, KOTOPBIH  MOXKET
NepeIBUTaThCS:

* Ha paccrosgHue 1 m
® HCIIOJB3YyA XOTA OBl OAWH MOTOpP
*  UCIOJIB3YSI IJIsl IEPEABUKEHUS KoJieca
* a Tak)Xe MOXKET 0TOOpakaTh Ha HKpaHe NMPOUIEHHOE UM PACCTOSIHHUE
. CrnpoexkTupyiiTe ¥ TMOCTPOMTE aBTOHOMHOTO pO0OTa, KOTOPBIH  MOXKET
nepemMeniaTbes u:
* BBIUHCIATH CPEJHIOI CKOPOCTh
* a TakXe MOXKET 0TOOpakaTh Ha IKPAHE CBOIO CPETHIOID CKOPOCTh
. CrnpoekTupyiTe © TOCTPOWTE aBTOHOMHOTO po0OTa, KOTOPBIH MOXKET
NepeIBUTaThCS:
* Ha paccrosHue He MeHee 30 cMm
* HCHOJB3Ys XOTs ObI OAUH MOTOP



* HE UCIOJIb3Ys s IEpEeIBUKEHUS KoJleca

. CrnpoekTupyiite, MOCTPONTE U 3aIpOrpaMMUpPYHTE poOOTa, KOTOPBIA MOXKET
JIBUTATHCS BBEPX MO KaK MOKHO 00JIee KPYTOMY YKJIOHY.

. CrnpoexTupyiite, MOCTPONTE U 3amporpaMMUpYHTE po0OTa, KOTOPBIH MOXKET
NEepeABUraThCS MO TPACKTOPHH, KOTOpas 0o0pa3yeT MOBTOPSAEMYIO T€OMETPHUYECKYIo (urypy
(HampuMep: TPEeyroJbHUK WU KBaJpar).

. CrnpoekTupyiTe U MOCTPOTEe O0Jiee YMHOTO pPOOOTa, KOTOPBI pearnpyeTr Ha
OKPY’KaloIlyl0 OOCTaHOBKY. 3alporpaMMHUpYyHTE €ro Jyis HCIOJb30BAHUS JAaTYUKOB I[BETA,
KacaHMsl, U YJIbTPAa3BYKOBOI'O JaTUMKA JUUIsl BOCIIPUATHS pa3IMYHbIX JAHHBIX.

. CrnpoekTupyiite, IOCTPOITE U 3alIPOrpaMMUPYITE POOOTU3UPOBAHHOE CYILIECTBO,
KOTOPOE MOXKET BOCIPUHUMATDH OKPYKAIOIIYIO CPEy M PearupoBaTth CIEAYIOUIMM 00pa3oM:

* U3JaBaTh 3BYK;
* WM OTOOpaXkaTh YTO-TMO0 Ha FKpaHe Moayis EV3.

. Cripoextupyiite, IOCTPOITE U 3alIporpaMMHUpyHTe pOOOTU3UPOBAHHOE CYILIECTBO,
KOTOPOE MOXKET:

* YyBCTBOBATb OKPY’KAIOLIYI0 OOCTaHOBKY;
* pearupoBaTh JBH)KEHUEM.

. CrnpoexTupyiite, IOCTPOINTE U 3alIPOrpaMMUpPYITE pOOOTU3NPOBAHHOE CYILECTBO,
KOTOPOE MOJKET:

* BOCIPUHUMATh YCJIOBUS CBETA U TEMHOTHI B OKpYKarollel 00CTaHOBKE;
* pearupoBaTh Ha Ka)KJJ0€ YCJIOBUE PA3IMYHBIM [IOBEJIEHUEM

IIpe3enTanusi rpynnoBoro NpoeKkTa

IIporiecc BBIMOSHEHHUS MTOTOBOWM pabOTHl 3aBepllaeTcs NpPOLETypol Ipe3eHTaLuu
JeiCTBYyIOIIEro podora.

IIpe3eHTamuss compoBOXIaeTcsd JAEMOHCTpaluel JIeHCTBYIoled Mojenu poboTta u
npezcTaBisieT co0oi ycTHOe cooluieHue (Ha 5-7 MUH.), BKIIOYaromee B ceOs CleAyHoILyro
UH(pOpPMaILIUIO:

- TéeMa ¥ 000CHOBaHHUE AKTYaJIbHOCTHU MPOEKTA;

- LIeTIb U 33/1a4¥ POEKTUPOBAHUS;

- 9Tambl U KpaTKas XapaKTepUCTHKa MPOEKTHOM JI€ATEIbHOCTH Ha KaXKJIOM U3 3TaIlOB.

OrneHrBaHuE BBITYCKHOM pabOThI OCYLIECTBISAETCS 110 pe3yabTaTaM Mpe3eHTaluu poooTa
Ha OCHOBE OIIPEJIETICHHBIX KPUTEPUEB.

ILnanupyeMslil pe3yJbTar:

B xoze wusyueHuss kypca (GOpMHPYIOTCS U TOJIYYAlOT Pa3BUTHE METalnpeIMETHBIE

PE3YILTATEI, TAKUEC KaK:
® YMCHHUE CaMOCTOATCIBHO INIAHUPOBATH IMYTHU AOCTHUXKCHUA ueneffl, B TOM YHCJIIC

aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI pelIeHNs YUeOHBIX U
MO3HABATEJIbHBIX 33]1a4;

® YMCHHUEC OLICHUBATH MPABUIIbBHOCTH BBIITOJIHCHHUA y‘-IC6HOI\/'I 3aaa4u, COOCTBEHHBIC
BO3MOJXHOCTU €€ PCIICHUS;
° YMCHHUC CO3/1aBaTh, IPUMCHATb U Hp606pa3OBBIBaTL 3HAaKN U CUMBOJIbI, MOJACIN U

CXEMBI JIJIsl pelieHus Y4eOHbBIX U TTO3HABATEeNbHBIX 3a71a4;

. BJIQJICHHE OCHOBAaMHU CAMOKOHTpPOJS, CaMOOLEHKH, NPUHATUS pELIEeHUN U
OCYIIECTBIICHUSI OCO3HAHHOTO BhIOOpa B Y4eOHOI U MO3HABATEIbHON AESITEIbHOCTH;

. YMEHHE OpPraHU30BbIBaTh y4EOHOE COTPYIHUUYECTBO U COBMECTHYIO JEATEIbHOCTh
C YYUTEJIEM U CBEPCTHUKAMU; padOTaTh UHIUMBUIAYAIbHO U B TPYIIE; HAXOAUTH 00Ilee perieHue



U paspemiatb KOH(IMKTBI Ha OCHOBE COIVIACOBAaHMSA IMO3MLIMH M ydeTa MHTEPECOB;
(dbopMynHpoBaTh, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

. dopmupoBaHHE U pa3BUTHE KOMIETEHTHOCTH B 00JAacTH MCIIOJIb30BAaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee UKT-komnereHmn).

JINYHOCTHBIE PE3YJIbTATHI, TAKAE KaK:

. dbopMupoBaHHE OTBETCTBEHHOTO OTHOLICHHWS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OOyYarouMxcs K CaMOPa3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHUBALIMMU K
00y4eHHI0 ¥ TIO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHUIO JaJbHEUIIeH MHAWBUYaTbHOM
TpaekTopuu oOpa3zoBaHMs Ha 0a3e OPUEHTHUPOBKH B Mupe npodeccuil u npodeccrnoHalbHbIX
NPEANOYTEHUH, C y4YETOM YCTOMUYMBBIX IO3HABATEIbHBIX HHTEPECOB, a TaKKEe Ha OCHOBE
(GOpMUPOBAHUS YBOKUTEIHHOTO OTHOIICHHS K TPYAY, PA3BUTHS ONBITA Y9aCTHUS B COIMAILHO
3HAYMMOM TPY/IE;

. dbopMHpOBaHHE  KOMMYHUKATUBHONW  KOMIIETEHTHOCTH B  OOINCHUH U
COTPYJIHUYECTBE CO CBEPCTHHKAMHU, JETbMHU CTapIIEro W MIAJIIEr0 BO3pacTa, B3pOCIBIMU B
nporecce o0pa3zoBaTeNbHOM, 00IIECTBEHHO MOJE3HOM, y4eOHO-ICCIeA0BaTEIbCKOM, TBOPUECKON
U IPYTUX BHUJIOB JAESATEIbHOCTH.

[IpenMeTHbIC pe3ynbTathl: (OPMHUPOBAHHE HABHIKOB M YMEHUH O€30MacHOro u

11€J1€c000Pa3HOro MOBEACHUS IPH paboTe C KOMIIbIOTEPHBIMU ITporpaMMaMu U B IHTepHeTe.

OcHoBHOE coaepsxkanue.

1. Beenenne B po6oToTexXHHKY (2 )

PoGotb1. Buasl po60oTOB. 3HaueHHe poOOTOB B KHU3HU yesioBeka. OCHOBHbIE HAPaBICHUS
npuMeHeHus poboToB. MckyccTBeHHbIH nHTeekT. [lpaBuna pabotsl ¢ koHcTpykTopom LEGO

VYnpasnenue pob6oramu. Meroasl obmenus ¢ podorom. CoctaB koHcTpykTopa LEGO
MINDSTORMS EV3. Bwu3syanbHble A3bIKM IIPOrpaMMUpOBaHUA. MIX OCHOBHOE Ha3HayeHHE U
Bo3MOxHOCTH. KomaH el ynipaBnenust podoramu. Cpeia mporpaMMUpOBaHMsI MOJyJIsl, OCHOBHBIE
OJIOKH.

2. 3nakomctBO ¢ podooramu LEGO MINDSTORMS EV3 EDU. (4 )

[IpaBmia TexHUKM Oe30MacHOCTU MpHU pabore ¢ podoTaMu-KoHCTpykTopamu. IIpaBuia
oOpaiienusi ¢ pob6oramu. OCHOBHBIE MEXaHHUYECKHE JETalu KOHCTpykTopa. WX Ha3BaHue u
Ha3Ha4YCHHUE.

Monynas EV3. O630p, 3KkpaH, KHOIKM YHOpPaBJI€HHUS MOJIYJIEM, MHIUKATOP COCTOSHUS,
HOpTHl. YCTaHOBKa Oarapeid, crocoObl SKOHOMUM 3Hepruu. Brmouenne moxyns EV3. 3amnuce
IIPOrpaMMBI M 3aIlycK €€ Ha BelnosiHeHue. Cepsomortopsl EV3, cpaBHeHne MOTOpoB. MOIIHOCTB
U TOYHOCTh MOTOpa. MexaHuKa MEXaHM3MOB M MalluH. Buabl coennHeHUN U mepenad U Ux
CBOMCTBA.

CoOopka pobotoB. COopka Mojenu poboTra 1o HHCTpyKuuu. IlporpammupoBanue
JIBUKEHUS BIEpE]] MO MpsiMON TpaekTopuu. Pacuer uucia 000poToB Kojeca JUIsl MPOXO0KIECHUS
3a/1aHHOT'O PACCTOSHHUS.

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

Hartuuku. Jlatyuk KacaHus. YcTpoiucTBO naruuka. I[lpaktukym. Pemenue 3agau Ha
JBUKEHHE C UCIIOJIb30BAaHUEM JIaTUMKA KaCaHUS.

JlaTyuk 1BeTa, peXuMbl pabOThl JarTdyMka. PemeHwe 3agady  Ha JBU)KEHUE C
MCIIOJIb30BAaHUEM JIaTYMKA LIBETA.

VYnpTpa3BykoBoil maruuk. PeleHue 3amady Ha JIBH)KEHUE C HCMOJb30BAHHEM JaTYMKA
paccTosTHusI.



IMapockonmueckuit natunk. MuadpakpacHbIil JaTYUK, PEKUM TPUOIIKEHUS, PEXKUM MasKa.

[TonxiroueHne 1aTYNKOB U MOTOPOB.

Wutepdeiic monyns EV3. Ilpunoxenuss moxynsa. IlpeacraBienue nopra. YmnpasieHue
MOTOPOM.

ITpoBepounas padora N2 1 o Teme «3nakoMcTBO ¢ podotamu LEGO MINDSTORMS».

4, OCHOBBI NPOrPAMMUPOBAHUS U KOMIILIOTEPHOM JIOTUKH (9 1)

Cpena mnporpammupoBanust wmoxynsa. Co3gaHue mporpamMMmbl. YaneHue OJIOKOB.
Boinonnenue nporpammsl. CoXxpaHEHHE U OTKPBITHE IPOTPAMMBI.

Cuetunk kacaHui. BeTBieHue mo maryukam. MeTOIbI TPHHSITHS PEIICHUN poOOTOM.
Mopnenu noBeneHus Npy pa3HOOOPa3HbIX CUTYaIUX.

[Iporpammuoe obecneuenne EV3. Cpega LABVIEW. OcnoBHoe okHO. CBoiicTBa M
CTPYKTypa mpoekTa. PemieHue 3agau Ha JBUKEHHE BJAOJb CTOPOH KBajapaTa. Mcmonb3oBaHue
LMKJIOB [IPU PELLICHUH 3a/1a4 Ha JABUKECHUE.

[IporpaMMHbIe GJIOKM W MAIUTPBI MporpamMmmupoBanus. CTpaHUIa anmapaTHBIX CPEACTB.
Penaktop xontrenTa. UHcTpyMeHThI. Y cTpaHeHue Henonanok. [lepesanyck momys.

Pemenne 3ana4 Ha nBrkeHue no Kpusou. HezaBucumoe ynpasiienne motopaMu. IloBopot
Ha 33J]aHHOE YKCII0 IpagycoB. Pacuer yriia noBopora.

Hcnonp30BaHne HMKHErO JaTuMKa OCBEIIEHHOCTH. PellleHue 3ajay Ha JIBUJKEHHUE C
OCTaHOBKOH Ha uepHOU TuHUM. Perenue 3a1a4 Ha IBM>KeHUE BJI0JIb IMHUU. KanubpoBka naTunka
OCBEILIEHHOCTH.

[IporpammupoBanue moayneil. Pelienne 3agad Ha IPOXOXKICHUE IO MO0 U3 KIETOK.
CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.

S. IIpakTkym no coopke po6OTH3MPOBAHHBIX cHcTeM (8 1)

WN3mepenne  ocsemeHHocTH. OmnpeneneHue  1BETOB.  Pacrmo3HaBaHHME — I[BETOB.
Hcnonp3oBanne KoHCTpyKTOpa Lego B kauecTBe 1IUPPOBOIL 1abopaTOpHH.

N3mepenue pacctossHuii 10 00bekTOB. CKaHHPOBAHUE MECTHOCTH.

Cuna. Ilneyo cunbl. [logbemublii kpaH. Cuetunk 0060poTOB. CKOpPOCTH BpalleHUs
cepBoMOTOpa. MOIIHOCTh. YTIpaBieHne poOOTOM ¢ TOMOIIIbIO BHEIITHUX BO3IACHCTBUIA.

Peaxnus poOota Ha 3BYyK, 1IBeT, KacaHue. Taiimep.

JIBM>KEHHE 10 3aMKHYTOHM TPAaeKTOpUHU. Perienne 3aa4 Ha KpUBOJIMHENHOE JBUKCHHUE.

KonctpyupoBanue mojeneil po60TOB A peleH s 3a/iau ¢ UCII0JIb30BaHHMEM HECKOIBKUX
Pa3HbIX BUJOB 1aTYMKOB. Pemienue 3a1a4 Ha BbIXOJ] U3 J1abupuHTa. OrpaHUYEHHOE JIBUKEHHE.

[Tposepounas pabora N22 mo treme «Bupl nBrKeHHI pOOOTOBY

6. TBopueckne npoekTHbIE pad0THI H COPeBHOBaHUS (6 1)

[IpaBuna copeBHOBaHMil. PaboTa Haj mpoekTamu «J[BHKeHUE TI0 3aIaHHON TPACKTOPUNY,
«Kerenbpunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM TIOJIE.

KoncrpynpoBanue cobctBeHHON Mozaenu poOota. [IporpammuipoBaHue W HCIBITAHHE
cobctBeHHOM Monenu pobota. [loaBenenne nToroB padoTel ydamuxcs. [loarotroBka q0KIaa0B,
MPE3CHTAINM, CTCHJIOBBIX MaTePHUAJIOB JUIsl UTOTOBOM KOH(MEpeHIUU. 3aBepIICHHE CO3AaHUs
Mojienield poOOTOB /IJIsi UTOTOBOM BBICTaBKH.

B pesyabTare nzyueHus Kypca ydyauuecst 10JKHbI:

3HATH/IOHMMAThH
. POJIb U MECTO POOOTOTEXHHUKH B )KM3HU COBPEMEHHOTO OOIIIECTBA,
. OCHOBHBIC CBEJICHUE U3 HMCTOPUU PA3BUTHUS POOOTOTEXHUKU B Poccum u

MHpE;



. OCHOBHBIX INOHATHA POOOTOTEXHHKH, OCHOBHBIE TEXHHUYECKHE TEPMHHBI,
CBSI3aHHBIE C MTPOIIECCAMU KOHCTPYHPOBAHUS U IPOTPAaMMHUPOBAHHUsS POOOTOB;

. MIpaBUJIa U Mepbl OE30MIACHOCTH MPU PAdOTE C ANEKTPOUHCTPYMEHTAMU;

. o0111ee yCTpOCTBO U IPUHIUIIBI IEHCTBUS POOOTOB;

. OCHOBHBIE XapaKTEPUCTHKN OCHOBHBIX KJIACCOB POOOTOB;

. O0IIyI0 METOIUKY pacuyeTa OCHOBHBIX KHHEMATHYECKHX CXEM;

. MOPSIIOK OTBICKAHUSI HEHCIPAaBHOCTEH B Pa3IMYHBIX POOOTH3MPOBAHHBIX
CHCTEMaX;

. METOJIMKY IPOBEPKH PabOTOCIOCOOHOCTH OT/AECNBHBIX Y3JIOB U JIeTaleH;

. OCHOBBI MIOMYJISIPHBIX SI3BIKOB TIPOTPAMMHUPOBAHMS;

. npaBuUjIa TEXHUKH Oe30macHOCTH npu pabore B KaOWHETE OCHAIICHHBIM
AIEKTPOOOOPYI0BAHHUEM;

. OCHOBHBIC 3aKOHBI JJICKTPUYECKUX IIeTIeH, MpaBmiia Oe30MacHOCTH IpH
paboTe ¢ 3TEKTPUYECKUMH LIETSIMUA, OCHOBHBIE PaHO3JIEKTPOHHBIC KOMITOHEHTHI,

. OIpeeICHUS POOOTOTEXHUYECKOTO yCTpOMCTBa, Hanboee
pacnpocTpaHEHHBIE CUTYAIMH, B KOTOPBIX IPHUMEHSIOTCSI pOOOTHI;

. UMETh TIPE/ICTAaBICHUS O MEPCIEeKTUBAX Pa3BUTHS POOOTOTEXHHKH,

OCHOBHBIE KOMIIOHEHTBI IIPOrPAMMHBIX CPEZ;

. OCHOBHBIC IIPUHLHIIBI KOMIIBIOTEPHOTO YIIPABIEHUs, HAa3HAYCHUE U
IPUHLIMIIBI padOTHI LIBETOBOTO, YJIbTPAa3BYKOBOI'O AATYMKA, JATUYMKA KACAHUS, PA3IUYHBIX
VICIIOJIHUTEIIBHBIX YCTPOUCTB;

. pa3iIuyYHbIe CIIOCOOBI Mepeiadyll MEXaHUYECKOr0 BO3JICHCTBUS, Pa3InYHbIE
BU/IBI [IIACCH, BUJIbI U HA3HAUYCHHE MEXaHUYECKUX 3aXBaTOB;
yMeTh

. coOupath MpOCTEHIIIIEe MOJIETH C UCTIONIb30BaHueM EV3;

. CaMOCTOSITENTFHO TPOEKTUPOBaTh M coOWpaTh W3 TOTOBBIX JeTajneit

MaHUITYJISITOPBI U POOOTOB PA3TMYHOTO HA3HAUCHUS;

. WCIIONB30BaTh  JUJII  TPOTPaMMHUPOBAHUS ~ MUKpokommbioTep EV3
(mporpammupoBaTh Ha quciuiee EV3)

. BIIQJIETh OCHOBHBIMH HaBBIKAMH pabOThl B BHU3yaJIbHOM  cpene
MPOrPaMMHUPOBAHUS, TPOTPAMMHUPOBATh COOpaHHbIE KOHCTPYKIMH TOJ  3aJa4yu
Ha4yaJIbHOTO YPOBHS CIIOKHOCTH;

. pa3pabaTrhiBaTh M 3allMCHIBAaTh B BU3YaJIbHOU Cpele MPOTrpaMMHPOBAHUS
TUTIOBBIC YIIPABJICHUS POOOTOM

. MOJTH30BaTHCS KOMITHIOTEPOM, MPOTPaMMHBIMHU MPOTYKTaMH,
HEOOXOIUMBIMH 1711 00YUIEHHS TPOTPAMME;

. nmoAOupaTh HEOOXOAWMBIC IAaTYMKKA W HCIIOJHHUTEIBHBIE YCTPOMCTBA,
cobupaTh MPOCTEHIINE YCTPONCTBA C OJHUM I HECKOJBKUMH JTaTYuKaMH, COOMpATh 1
OTIIAXXUBATh KOHCTPYKIIMU 0a30BBIX pOOOTOB

. MPaBWIBHO BBIOMPATh BUJ Tepeadyd MEXaHUYECKOTO BO3ACUCTBUS IS
pa3IMYHBIX TEXHUYECKHX CUTYAIlUi, cCOOMpaTh NEHCTBYIONIME MOAETH pOOOTOB, a TaKKe
UX OCHOBHBIE Y3JIbl U CUCTEMBI

. BECTU MHAMBHyaJIbHbIE U TPYIIOBbIE UCCIIEI0BATEIbCKUE PAOOTHI.
O01mme yueOHbIEe yMEHHSI, HABBIKM U CIIOCOOBI IeSITeJIbHOCTH
Ilo3naBaTenbHas 1eATEJIbHOCTH



Hcnons3oBanue i MO3HAHMUS OKPYXKAIOLIEr0 MHpa pa3IMYHbIX METOJIOB
(naOnrofeHue, U3MEpPEHHE, OIBIT, IKCIIEPUMEHT, MOJEINpOBaHue U 1p.). OnpeneneHue
CTPYKTYphI 00bEKTa IMO3HAHUS, TIOUCK U BBIJCIICHUE 3HAYNMBIX (PYHKIIMOHAIBHBIX CBSI3EH
Y OTHOUIICHUH MEXy YacTsIMU LIeJIOr0. Y MEHHUE pa3/eisaTh MPOIECChl Ha JTallbl, 3BEHbS;
BBIJICJICHHE XapaKTePHBIX MPUYMHHO-CIEACTBEHHBIX CBSI3CH.

Omnpenenenue aJeKBaTHBIX CHOCOOOB pelIeHUs y4eOHOM 3amaud Ha OCHOBE
3aJlaHHBIX a’aroputMoB. KoMOMHHpOBaHME H3BECTHBIX AJNTOPUTMOB JIEATEIHHOCTH B
CUTYyalUX, HE MPEANOJaraloluX CTAaHIapTHOE IPUMEHEHHE OJHOTO U3 HUX.

CpaBHeHHe, comocTaBieHHe, KiacCU(pUKALKsA, pPAaHXUPOBaHHE OOBEKTOB IO
OJIHOMY WJIM HECKOJIbKUM IPEIJIOKEHHBIM OCHOBAHUSAM, KPUTEPUSIM. Y MEHUE PA3IUYaATh
(bakT, MHEHHE, TOKA3aTEeIIbCTBO, TUTIOTE3Y, AKCUOMY.

HccnenoBanue  HECHOXKHBIX ~ MPAKTUYECKUX  CUTyallud,  BBIIBMKCHUE
MPEANONOKECHUM, TOHUMAaHUE HEOOXOJMMOCTH UX TMPOBEPKH HaA  IPAKTHKE.
Hcnonb30BaHne MpakTUYECKUX U JIAOOPATOPHBIX padOT, HECIOKHBIX IKCIIEPUMEHTOB IS
JI0Ka3aTeNIbCTBA BBIIBUTAEMBIX MIPEIOJIOKEHUN; OIMCaHNEe PE3YIbTATOB 3TUX PaboT.

TBopueckoe pelieHre yueOHBIX U MPAKTUYECKUX 33]a4: YMEHHE MOTHBUPOBAHHO
OTKa3bIBaThCsl OT OOpa3lla, HWCKATb OpPUTHHANIBHBIE PEIICHUS; CaMOCTOSITEIbHOE
BBITIOJIHEHUE PA3JIMUHBIX TBOPUYECKUX Pa0OT; y4acTHE B MIPOCKTHOM JESITEILHOCTH.
NudpopManuoHHO-KOMMYHHUKATUBHASA 1eITEJILHOCTD

AneKBaTHOE BOCIPUSATUE YCTHON peud M CHOCOOHOCTH NEpeaaBaTh COJAEpIKAHUE
MPOCIYIIAHHOTO TEKCTa B CXKATOM WJIM Pa3BEPHYTOM BHUIEC B COOTBETCTBUHU C IIEIBIO
y4eOHOro 3a/1aHusl.

Oco3HaHHOe 0erjoe YTeHHe TEKCTOB Pa3MYHBIX CTUJIEH U KaHPOB, MPOBEACHUE
MH(OPMAIIMOHHO-CMBICTIOBOTO aHalIM3a TeKcTa. Vcmonp3oBaHWE pa3iMYHBIX BHUIOB
yTeHHsI (03HAKOMUTENBHOE, TPOCMOTPOBOE, TOUCKOBOE U JIp.).

Brnagenue MOHOJIOTMYECKOW W JMAIOTMYECKOW peublo. YMEHHE BCTyIaTh B
pedeBoe 0OIIEeHUE, y4yacTBOBaTh B juajore (IMOHMMaTh TOYKY 3pEHMs] coOeceTHMKa,
MpU3HABATh MpaBo Ha WHOEe MHeHUe). Co3/laHne MUChbMEHHBIX BHICKa3bIBAHUM, aIEKBATHO
MepeAarouX MPOCIYIIaHHYI0 U MPOYUTAHHYIO WH(OpPMAIMI0 C 3aJaHHON CTENEHbIO
CBEPHYTOCTU (KpaTKo, BHIOOPOYHO, MONHO). CocTaBieHue TjIaHa, TE3UCOB, KOHCIIEKTA.
[IpuBeneHue npumMepoB, MOAOOP apryMeHTOB, GOpMYIHUpOBaHUE BBIBOIOB. OTpaskeHUE B
YCTHOM WIIM MTUCHhbMEHHON (hopMe pe3yIbTaTOB CBOEH JIEATEIHHOCTH.

YMmenue nepedpazupoBarth MBICIb (OOBSACHATh «HMHBIMH CIIOBaMH»). Bbeibop u
WCIOJIb30BaHUE BBIPA3UTEIBHBIX CPEACTB SI3bIKAa M 3HAKOBBIX CHCTEM (TEKCT, TaOJHIIa,
CXeMa, ayJMOBU3YalbHBIA PSAI U JIp.) B COOTBETCTBHUM C KOMMYHHKAaTHBHOM 3agaueid,
cdepoii u cutyaruenn O0IEeHus.

Hcnonws3oBanne aiis pelieHUs MO3HABATEIbHBIX M KOMMYHHKATHBHBIX 3a/a4
pa3IMYHBIX MCTOYHUKOB WH(OpMAIMU, BKIIOYAs SHIMKJIONEINH, CioBapu, MHTEpHeT-
pecypchl U ipyrue 6a3bl JaHHBIX.

PeduiekcuBHas 1eATEJIBHOCTH

CaMocTosiTenbHasl OpraHu3alus y4eOHOW MAesITenbHOCTH (IMIOCTAaHOBKA IIEJH,
IJIJAHUPOBAHUE, ONpPENENEHUE ONTUMAJILHOIO COOTHOIICHHS LIeM W CPEeACTB U Jp.).
Brianenne HaBBIKAMM KOHTPOJS M OLEHKH CBOEU NEATEIbHOCTH, YMEHUEM IPEABUICTH
BO3MOJKHBIE TOCIEACTBUA CBOUX JAecTBUM. Ilonck M ycTpaHeHMEe NPUYHMH BO3HUKILINX
TpynHocteil. OIlCHMBaHWE CBOMX YUYEOHBIX JOCTIIKCHUM, TIOBEACHHS, YEpT CBOEH
JUYHOCTH, CBOEro (hM3MYECKOro U HMOLMOHAIBLHOTO cocTosiHUs. (Oco3HaHHOE



ornpeenieHue chepbl CBOMX HHTEPECOB M BO3MOKHOCTEH. COOII0/ICHIE HOPM TIOBEICHUS
B OKPYXKArOIIeH cpejie, MpaBmil 3J0POBOT0 00pa3a KU3HU.

Brnangenne yMeHHSIME COBMECTHOMW JESATEILHOCTH: COTJIACOBAHHUE U KOOPAMHAIIUS
JESATENLHOCTH C JPYTUMHU €€ yYaCTHHKAaMU; OOBEKTUBHOE OIECHUBAHUE CBOETO BKIIaJa B
pemieHre OOMmMMX 3a7ad KOJUICKTHBA; YYeT OCOOEHHOCTEH pa3jM4HOTO POJICBOTO
noBeieHus (uaep, MOAYMHEHHBIN U JIp.).

OrneHuBaHue CBOEH JEATEILHOCTH C TOYKH 3PEHHUS HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETUYCCKUX IICHHOCTEH. VCrosb30BaHHWE CBOMX IIPaB M BBITOJIHEHHE CBOMX
00s13aHHOCTEH KaK IpaXkJiaHuHa, YIeHa 00IIecTBa U YI4eOHOr0 KOJIJICKTHBA.

Cnucok JIuTepaTypsbl

. Komnocos 1. I'. Ilepsbiii miar B po6oTorexHuky. [Ipaktukym s 5-6 kinaccos\ . I
Konocos. — M.: BUHOM. Jla6opatopus 31anuii, 2012 — 292 c.

. bror-coobmectBo moburtenerd pobotoB Jlero ¢ mpuMepamMu  mporpam
[DnexrponHsIii pecypc] / http://nnxt.blogspot.ru/2010/11/blog-post_21.html

. OOpasoBarenbHass mporpamma «BBejeHne B KOHCTPYHMpPOBaHHE POOOTOB» H

rpaduyeckuii  A3BIK  MPOTPAMMHPOBAHUS  POOOTOB  [DNeKTpoHHBIM  pecypc| /
http://learning.9151394.ru/course/view.php?id=280#program_blocks
. [Ipumeps! KOHCTPYKTOPOB M IPOTpaMM K HUM [DIeKTpoHHBIH pecypc] / Pexxum
noctyna: http://www.nxtprograms.com/index2.html
. [Iporpammer ast poborta [DnektponHblit pecypc] / http://service.lego.com/en-
us/helptopics/?questionid=2655
. Y4eOHuUK 1o mporpaMmmMupoBaHuio po6otoB (wiki) [DnekTponnslit pecypc] /
. Marepuassl 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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KAJVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

4 gaacce

Kanengapubie
CPOKH

Ne ypoxos

Paznen/
Tema

Koa-
BO
9JacoB

IInannpyemMble pe3yJbTaThl 00y4eHUs

IIpeameTHbIC
pe3yabTaThl

YHuBepcaJbHbIE
yueOHbIe JelCcTBUS
YYJ

JIMuHOCTHBIE
pe3yJabTaThl

Bupab1 koHTpOJIS

Tema 1. BBegeHnue B po00TOTeXHHKY (2 1)

PoGotel. Buasr
poboToB. 3HaYcHUE
POOOTOB B KHU3HH
yenoBeka. OCHOBHbIE
HArpaBJICHUsI
MPUMEHEHHUsT pOOOTOB.
[paBuna paboTel ¢
koHcTpykTopoM LEGO

1

Hmers o0ue
MIPEACTaBICHUS 0
3HaYeHne pobOTOB B
JKU3HH YeJIOBEKa.
3HaTh IpaBuiia padoTHL ¢
KOHCTPYKTOPOM

Yupasnenue
pobGoTtamu. MeTo b1
OOIIIEHUS ¢ POOOTOM.
CocTaB KOHCTpYKTOpa
LEGO MINDSTORMS
EV3.

S3BIKHM
MPOTPaMMHUPOBAHHS
Cpena
MPOTPaMMHUPOBAHHS
MOJTyJIsl, OCHOBHEIC
0JIOKH.

3HaHNe MTOHITHS
ITOPUTMA, UCTIOTHUTEIIS
QITOPUTMA, CUCTEMBI
KOMAaH /I UCTIOJIHUTENA
(CKN)

Hmets oOmee
[PE/ICTABICHHUE O Cpejie
MPOrpaMMHUPOBAHUSI
MO/TYJIsI, OCHOBHBIX
OJI0Kax.

PerynsiruBnbie:
yenenonazanue —
(bopMynHpOBaTh U
yIepKHUBATh yICOHYIO
3amady;

nAAHUPOBaHUe —
BBIOMpPATH ICHCTBUS B
COOTBETCTBUU C
[IOCTABJICHHOM 3a/1aueil U
YCIIOBUSIMH €€
peanuzaiuu.
IMo3naBarenbHbIe:
obueyuednvle —
HCTIONH30BaTh O0IIHE
MPUEMBI PEIICHUS
MOCTABJIEHHBIX 3a/1a4;
KomMmyHukaTuBHbIe:
UHUYUAMUBHOE
compyOHU4ecmeo —
CTaBUTb BOIIPOCHI,
obpamartbcs 3a
TOMOIIBIO, IPOABIIATH
AKTUBHOCTD JJIA pCIICHUA
KOMMYHUKATHBHBIX 3a4a4

Cmvicnoobpasosanue —
aJIeKBaTHas! MOTUBALIUS
y4eOHOI1 JesITeTbHOCTH.
Hpascmeenno-
amuuecKkas opueHmayus
— yMeHHe u3beraTob
KOH(IIUKTOB U
HaXOJUTh BBIXOJIBI U3
CIIOPHBIX CUTyalL Uil

becena,

3a4eT Mo mpaBUIaM
paboTHI ¢
KOHCTPYKTOPOM
LEGO

WunuBuayanbHbIN,
(bpoHTaNBHEIN ONpOC

Tema 2. 3nakomcr

B0 ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 v)

IIpaBuiia TeXHUKH
6e30macHoOCTH IpH
pabote ¢ poboramu-
KOHCTPYKTOPaMHU.
[paBuna obpareHus ¢
poGotamu. OCHOBHbIE
MEXaHUYECKHE JICTATH
KOHCTPYKTOpa U MX
Ha3HAUYCHHE.

1

3HaHNE COCTaBHBIX
yacTell YHUBEPCATBLHOTO
komiuiekta LEGO
MINDSTORMS EV3
EDU u ux QpyHKunii.
CnocoOHOCTh yyanuxcst
BOCIIPOHU3BECTH JTAITBI
COOPKH ¥ OTBETUTH Ha
BOIPOCHI.

PerynsiTuBHbIE:
NIAHUPOBAHUE —
BEIOUpATH ICHCTBHSA B
COOTBETCTBHH C
IOCTABJICHHOM 3aaueli 1
YCIIOBHUSIMH €€
pearu3aIyy.
Ilo3naBaTenbHbIE:
odweyyedHbvle — YMEHUE

Cumvicroobpasosanue —
aJIecKBaTHasl MOTHBALIUS
Y4eOHOI NesITeTbHOCTH;
AKTyalH3anus CBeICHHUHA
W3 JTHYHOTO KU3HCHHOTO
OmbITa; (POPMHUPOBAHUEC
TOTOBHOCTH K
HPOJIOIDKEHHU IO
00y4YeHUS C TIeIIBI0

becena

3ayer 1o mpaBuiIaM
TEXHUKU
0e30macHOCTH




Monyns EV3. O630p, 1 3HaHUE Ha3HAUYEHUE CaMOCTOSTENIBHO MOJIy4EHHUs Becena, npakTukym
9KpaH, KHOTIKH KHOMOK Moayist EV3. BBIJIENATh U UH)KEHEPHOT0
YTIPaBICHUS] MOYJIEM, YMeHHe COCTaBUTh dbopMyaupoBaTh 00pa30BaHUs; OCBOCHHE
MHMKATOP COCTOSHHS, MIPOCTEHIIYIO IPOTPaMMy | HO3HABATEIHHYIO LIENb THUINYHBIX CUTYaIH
HOPTHL. Y CTaHOBKA 110 a0JI0Hy, COXPAHATh | YMEHHE pa3lesiTh yTIpaBIeHUS poOOTaMH.
6arapei, criocoObI U 3aITyCcKaTh IPOrpaMMy | IPOLECCHI HA 3Tallbl, Hpascmeenno-
SKOHOMUH SHEPTHH. Ha BBIIIOJIHEHHE 3BEHbSI; BBIZICTICHUE amuuecKas opueHmayus
Bxiouenne Moy st XapaKTepHBIX IPUYNHHO- | — YMEHHE U30eraTh
EV3. 3anuce CIIEJICTBEHHBIX CBA3EH. KOH()JINKTOB U
MPOTpaMMBbI U 3aIlyCK KoMMmyHuKaTHBHBIE: HaxOJNTb BBIXOAbI U3
€€ Ha BBINIOJIHEHHUE. UHUYUAMUBHOE CIIOPHBIX CUTyaluil
CepBomotopsl EV3, 3HaHUE NapaMeTpoB compyOHU4ecmeo — Becena,
CpaBHEHHE MOTOPOB. MOTOpA U UX BIMSHUC HA | CTaBUTh BOIIPOCHI, MPaKTHKYM
MOITHOCTh U TOUHOCTh paboTy MozenH oOparmaTbes 3a
MoTopa. MexaHuka Wmets npejictaBieHre 0 | NOMOIIBIO; IPOSBIISATH
MEXaHN3MOB ¥ MaIlH. BU/IaX COCANHEHUH U AKTHBHOCTH BO
Bunsl coenunaennii u nepenad. B3aMMOJICHCTBHU IS
nepenay v ux pemnieHus
CBOJCTBaA. KOMMYHHUKaTHBHBIX 33719
C6opxka mozenu podoTa 1 CriocoOHOCTh yJaITixcst Becena,
10 MHCTPYKIIUH. BOCITPOM3BECTH 3TaIlbI MPaKTHKYM
IIporpammupoBaHue cOOpPKH U OTBETUTH Ha
JIBIDKEHUS BIIEPEJ 11O BOIIPOCHI.
IPSIMOU TPAEKTOPUH. ‘YMeHue BBINOIHUTD
Pacuyer uncna pacyer uuciaa 000poToB
000pOTOB KoJIeca AT KoJieca Jyis
MIPOXOXKACHUS HPOXOKIACHUS 3aJaHHOTO
3aJJaHHOTO PACCTOSIHUSL. pacCTOSHHSI.
Tema 3. latunkun LEGO MINDSTORMS EV3 EDU u ux napamerpsl. (6 4)
Jarank xacaHus. 1 YMeHue pemars 3a1a4n PeryasiruBnbie: Cwmvicnoobpasosanue — | becena,
YcrpoiicTBO naTumKa. Ha JIBIDKCHHUE C nAAHUPOBAHUE — a/IeKBaTHAas MOTUBALMS | MPAKTHKYyM
[paktukym. Pemenne HCTIONIb30BAaHHEM BBIOMpATh ICHCTBUS B y4eOHOH NeITebHOCTH.
3aj1a4 Ha JBWKECHUE C JaTYNKa KacaHHS. COOTBETCTBHH C Hpascmeenno-
UCIIONIb30BaHUEM TIOCTABJICHHOH 3aauell U | amuueckas opuenmayus
JTaTYMKa KacaHusl. YCIIOBHSMH €€ — yMeH#ue n3oeratb
JlaTamk 1BeTa, 1 3HaHUE BIIMSHHE peanu3aiuu. KOH()JIVKTOB U NHauBuayanbHBIH,
PEXUMBI pabOTHI MIPEIMETOB Pa3HOTO Ilo3naBaTenbHbIE: HaXOJIUTh BBIXOJIBI U3 coOpaHHast MOJIEb,
nmatunka. Perenue I[BETa Ha IMTOKa3aHMUs obweyuebuvie — CIIOPHBIX CUTYyaInit BBITTOJTHAIOIIAS
3a/1a4 Ha JBIDKEHUE C JATYMKa OCBEIICHHOCTH CaMOCTOSATEIIBHO MIpeIoIaragMele
HCIIOJIE30BaHHEM BBIJICTISITH U JeficTBUS.
JIaTYHKa (dbopMyaMpoBaTh
YpTpa3ByKoBOU 1 3HaHNEe 0COOCHHOCTEH MO3HABATENIbHYIO LEJb. WnnnuBuayabHBIN,
Jat4uk. Pemenue paboTHI 1aTYNKA KommyHukaTHBHBIC: coOpaHHast MOJIETIb,
33124 Ha JIBIKECHUE C UHUYUamusHoe BBITIOJTHSIOMIAS




UCIIOJIb30BaHUEM YMeHnue pelars 3a1a4n COmMpPYOHUYECmeo — IpeArnosaraeMble
JlaTYNKa PacCTOSHHS Ha JIBIDKCHUE C CTaBUTbH BOIIPOCHL, JIEHCTBHSI.
HCTIONIb30BAaHIEM oOparmaTbcs 3a
JIATYNKA PACCTOSHHMSL. MIOMOIIBIO; TIPOSIBIISAT

10 T'mpockonmaeckmii 1 YMenue pemats 3a1a4u aKTUBHOCTb BO becena,

JaT4HK. Ha JBIDKCHUE C B3aUMOICHCTBUH AJIS MPaKTHKYM
WudpaxpacHsrit HCII0JIb30BAHUEM peLIeHus

JaTYHK, PEKUAM THPOCKONMHMYIECKOTO KOMMYHHUKAaTHUBHBIX 3371249

HPUOTMKEHHS, PEXXUM JaT4nKa. ynpasenerue

MasiKa. KOMMYHUKayueu —

11 TToaxmrouenne 1 YMeHnue Ha3pIBaTh aJICKBaTHO HCII0Ib30BaTh Bbecena,
JIaTYNKOB U MOTOPOB. JaTYNKU, UX QYHKIMUA 1 | PEYb AJIS INIAHUPOBAHUS MPaKTHKYM
Wutepdeiic Mmoayst CroCco0bI MOAKTIOUEHHS K | Y PETYISALUHA CBOEH
EV3. [Ipunoxxenus MOJTYJIIO; JIEATEIIBHOCTH
MOJTYJISL. MIPaBUIIbHO paboTaTh ¢
[Ipencrasnenue nopra. KOHCTPYKTOPOM
YnpasieHne MOTOPOM.

12 IIpoBepounas padboTa 1 Ob6o0uicHME T [IpoBepounas pabota
Ne 1 o teme CUCTEMAaTHU3aLMs Nel
«3HaKOMCTBO C OCHOBHBIX TIOHSTHH 1O
po6oramu LEGO TeMe
MINDSTORMS».

Tema 4. OcHOBBI NTPOrpaMMHUPOBAHUS U KOMNbIOTEPHOM JIOrHKH (9 1)

13 Cpena 1 Cnocob6Hocth yuanuxcst | Pezynismuensie YY/I: Cwmvicrnoobpasosanue — | becena,
NpOrpaMMHUPOBAHUS BOCIPOM3BECTH ITAIIbI TUIAHUPOBAHUE - aJIeKBaTHAasl MOTUBALIUSL | NPAKTHKYM
Moxyis. Coznanue HIpOTrPaMMHUPOBAHUS U orpeziesieHue yueOHOM esITeIbHOCTH;

POTPaMMBI. OTBETUTH HA BOTIPOCHI. MOCJIE/I0OBATENILHOCTH aKTyaJIu3alus CBeACHH
Y nanenue 0JI0KOB. MPOMEXYTOYHBIX 1IeJIed C | M3 JIMYHOTO )KU3HEHHOT'O
Beinonnenue Y4€TOM KOHEYHOTO ombITa; (POPMHUPOBAHHUE
POTPaMMBI. pe3ynbTara. TOTOBHOCTH K
CoxpaHenue u YMeHue HCIoIb30BaTh TIPOJIOJKEHUIO
OTKpBITHE NTPOTPAMMBI. pa3InvHbIe CPeCTBA 00y4eHUs C LIeJbI0

14 CueTdnk KacaHWH. 1 YMeHue ucrosb30BaTh CaMOKOHTPOJISA TIOTY9eHHS WVunuBuayansHBIH,
Bersnenne mo BETBJICHHSA NIPU penreHnd | (AHEBHUK, NOPTGOIIUO, HMH)XCHEPHOTO coOpaHHast MOJIETIb,
JlaTYAKaM. 3aj1a4 Ha JIBIKEHUE TaOJIHIBI TOCTIKEHUS 00pa30BaHMs; OCBOCHHE | BBINOJIHAIOIIASL
Mertobl IPUHATHS pe3ynpTaToB, Oecena ¢ TUIUYHBIX CUTYaLUi HpEIONaracMble
pemeHui poboToMm. YYUTENEeM U T.1T.). yIpaBJCHUsI pOOOTaMH. | IEHCTBHA.
Mopenu noBeeHus Ilo3nasamenvnvie YYJ|: | Hpascmeenno-

IpU pa3sHOOOPa3HBIX Ymenne Uccnenosanne 9MuUYecKas opueHmayusl
CHUTYaIHSIX. HECIIOKHBIX — yMeHHe u3oerarhb

15 IIporpammuoe 1 YMeHne ucnoiab30BaTh MPAKTUYECKUX CUTYAINH, | KOHQIUKTOB U becena,
obecnieuerne EV3. LUKIIBI TP PEIICHUN BBIIBIKCHUE HAXOJUTh BBIXOJbI U3 MPAKTUKYM
Cpena LABVIEW. 3a/1a4 Ha JBIKEHHE TPEITIOI0KEHHH, CIOPHBIX CHTYyalluid




OCHOBHOE OKHO
CBoiicTBa U CTPYKTypa
MIPOEKTA.

Pemienue 3amay Ha
JIBHOKEHHE BIIOJIb
CTOPOH KBaJIpara.

[TOHUMAaHHE
HEOOXOJUMOCTH HX
MPOBEPKH Ha MPaKTHKE.
Hcmonp3oBanue
MPaKTHYECKUX U
nmabopaTOpHEIX padoT,

Hcnonb3oBanue HECJIOXKHBIX
LUKJIOB IIPU PELICHUH 9KCIIEPUMEHTOB AJIS
3a/la4 Ha JBID)KEHUE. JIOKa3aTenbCTBa

16 IIporpammHbIe OJIOKH U CrocoOHOCTh yJanuxcsi | BBIABUIAEMBIX Becena,
MAJTUTPBI BOCIIPOU3BECTHU HTAIIbL MIPEION0KEHHH; MPAKTHKYM
MPOrpaMMUPOBAHHUS cOOpKHU U ONHCaHHE Pe3yIbTaTOB
CrpaHuria anmapaTHbBIX MIPOrpaMMUPOBAHUS U 9TUX padot
CpEICTB OTBETHUThH Ha BOIPOCHI Kommynuxamuenwie
PenakTop koHTEHTa YUHTENS. YY: Ymenne
HNHcTpyMeHTh oTIpeneNATh Hanbojee
VYcerpanenue palMOHAIBHYIO
HENoJaa0K. MOCJIE0BATEIBHOCTh
Ilepezamyck Moayns JielicTBUH 1O

17 Pemrenue 3amaq Ha CriocoOHOCTh yJaITixcst KOJIJICKTUBHOMY WnnuBuayanbHbIi,
JIBUKEHHE 110 KPUBOU. BOCIIPOM3BECTH DTAIIbl BBINOJTHEHHIO y4eOHOM coOpaHHast MOJICIb,
HeszaBucumoe MIPOrpaMMHPOBAHUS U 3aaud (IU1aH, alITOPUTM, BBITIOJTHSIOIIIAs
YIpaBJICHUE MOTOPaMHU. BBIIOJIHATE pacyeT yria MOJIYJIH U T.J1.), & TAKXKE npeamnojiaracMoie
IloBOpoT Ha 3ajaHHOE IIOBOPOTA. AaZICKBATHO OLICHMBATDL U JIEHCTBUSL.
YHCIIO0 TPaIyCoB. MIPUMEHSITh CBOU
Pacyer yria moBopora. CrocoOHOCTH B

18 Hcnonp3oBanue YMeHue pemats 3a1auu KOJUIEKTUBHOM WunuBuayanbHbIN,
HIJKHETO JaT4YuKa Ha JIBIKECHHUE C ACATCIBHOCTH. cobpaHHast MOJIETb,
OCBEILICHHOCTH. OCTaHOBKOH Ha YepHOI VYMeHHe CaMOCTOATEIBHO BBIIIOJIHAOIIAS
Pemrenue 3amay Ha JIMHUM OLCHUBATbL CBOIO IpearoaracMble
JBUKCHUE C ACATCIbHOCTD U IEUCTBHUSL.
OCTaHOBKOH Ha YEpHOUH JIEATENBHOCTD YJICHOB
JIUHUU. KOJIJICKTUBA IMOCPEACTBOM

19 Pemrenue 3amay Ha YMeHue pemiathb 3a1a4u CpaBHCHMA C
IBWKEHHE BIOJIb Ha JIBWKEHHUE BIOJIb ACATCIIbHOCTBIO IPYIUX,
nmann. Kamnbposka YEPHOH JINHUU YCTaHOBJIICHHBIMH
naTydkKa HOpMaMH.
OCBEIICHHOCTH. YMeHue ucnoab30BaTh

20 IIporpaMmmMupoBaHue YMmeHue periath 3a1aun MOHOJIOT ¥ HaIor Uil Becena,
Moxynei. Pemenne Ha MPOXO0XKICHHUE T10 BRIPAXKCHUA U MIPAKTHKYM
3a/1a4 Ha MPOXOKICHHE TIOJTIO M3 KJIETOK. JI0Ka3aTe/IbCTBA CBOCH
10 TOJIX0 U3 KIIETOK TOYKH 3pCHHA.

21 CopeBHOBaHUE O06o6mmenne n CopeBHOBaHUE
pPOOOTOB Ha TECTOBOM CUCTEeMAaTH3alHsI poboToB




noje. 3a4eT BPEMEHU U
KOJIMYECTBA OIIHOOK

OCHOBHBIX MOHATHH MO
TeMe «OCHOBEI
MIPOTPaAMMHUPOBAHIISD)

Tema S. IIpakTHKYM 10 cOOpKe pOOOTH3MPOBAHHBIX cucTeM (8 1)

22 N3mepenne 1 3HaHWE HA3HAYCHUS U
OCBEIICHHOCTH. OCHOBHBIX PEKHMOB
OmnpeneneHne IBETOB. paboTHI maTYMKa IIBETa
PacnoznaBanue
I[BETOB.

Hcnonb3oBanue
KOHCTPYKTOpa B
KauecTBe IU(PPOBOI
nabopatopuu.

23 W3mepenue 1 3HaHUE Ha3HAYCHUE U
PacCcTOsHUM 10 OCHOBHBIX PEKUMOB
00BEKTOB. paboTH! yIbTPa3ByKOBOTO
CkaHupOBaHHE JaTYmKa.

MECTHOCTH.

24 Cuna. [Inedo cuibl. 1 YMeHne BHITOTHAT
IToabeMHBIit KpaH. pacdeTsl npu
Cuetunk KOHCTPYHPOBaHHUH
000poToB. CKOPOCTH MTOTBEMHOTO KpaHa.
BpAICHAS
CEepBOMOTOPA.

Mo1mHOCTSb.

25 Yupasienue poboTom 1 Ymenue
C NIOMOILBIO BHEITHUX IIPOrpaMMHUpPOBATh
BO3/ICHCTBHIA. pobora,

Peaxius poboTa Ha OCTaHaBJIMBAIOLIETOCS Ha
3BYK, LIBET, KacaHHe. OIIpe/IeIICHHOM
Taiimep. paccTosiHUU A0
MIPETSATCTBHS
26 JBmxeHue mo Hanmcanue nmporpamMmel

3aMKHYTOMI
Tpaekropuu. Perienue
3aja4 Ha
KPUBOJIMHEHHOE
JIBIDKEHUE.

JUTSL ABYDKCHHS 10 KPYTY
yepe3 MEHIO
KOHTpoJuiepa. 3amycK U
OTJaKa IIPOTPAMMBIL.
Hamnucanue npyrux
MIPOCTHIX IPOTPaMM Ha
BBIOOD YJAIIUXCS I UX
CaMOCTOSITeNIbHAS
OTIAJKA.

Pezynamuenvie YY/[:
IUTAHUPOBAHUE -
oTpezieIeHIE
MOCJIEI0BATENILHOCTH
IIPOMEXKYTOUHBIX LIENEH ¢
Y4ETOM KOHEYHOTO
pe3yibTara.

YMEHHE BHOCUTH
HEO0OX0/IUMBIC
JIOTIONTHEHUS U
HU3MEHEHHUS B X0Jie
penIeHus 3a1ad.
Ilo3nasamenvuvie YY/I:
DopMupoBaHue
CHCTEMHOT'0 MBIIILIeHHUS
— CIIOCOOHOCTB K
PacCMOTPEHHUIO U
OIUCAHHUI0 00BEKTOB,
SIBJICHUH, IPOLIECCOB B
BHJIE COBOKYITHOCTH
6oJ1ee IPOCTHIX
3JIEMEHTOB,
COCTABIISAIOLINX €TUHOE
1esoe.

OCYIIIECTBHUTH ITEPEHOC
3HaHUH, YMEHUH B HOBYIO
CUTYAIUIO ISl pELICHUS
npobiem,
KOMOHWHHUPOBATH
W3BECTHBIE CPEJICTBA IS
HOBOTO pPeIIeHUs
npooeM;
Kommynuxamuegnsie
YV/I: Ymenue
OTIpeIeTIsITh Hanboee
palMOHATBHYIO
MOCIE0BATENBHOCTD
JieiicTBuil Mo

®opMupoBaHue
TIOHATHSA CBSI3H
Pa3IMYHBIX SBJICHUH,
MPOIECCOB, OOBEKTOB;
aKTyaJIU3alus CBEIEHUN
13 JINYHOTO KMU3HEHHOTO
OlbITa
UH(OPMALMOHHOH
JeSITeTIbHOCTH;
OCBOCHME THITHYHBIX
CUTYyallUil yIIpaBJICHUS
poboTamMu, BKIIOUAast
IU(PPOBYIO OBITOBYIO
TEXHHKY.
(hopMupOBaHHE yMCHHS
OCYIIECTBIISATH
COBMECTHYIO
UH(OPMALMOHHYIO
JeSITeIbHOCTD, B
YaCTHOCTH, MIPU
BBINOJIHEHUH y4eOHBIX
3aJIaHUM, B TOM YHUCIIE
MPOEKTOB.

becena,
MIPAKTHKYM

becena,
NPaKTUKyM

becena,
MIPAKTHKYM

WunuBuayanbHbIN,
cobpaHHast MOJIETb,
BBITIOJTHSIOTIIAS
MperoiaraeMble
JIENCTBUSL.

UnauBuayanbHbIH,
coOpaHHast MOJICIb,
BBITOJTHSIONIAS
[pearnoaraemMble
IEUCTBHS.




27 Konctpyuposanue Hanwucanue nporpamMmbl KOJJICKTHUBHOMY WuauBuyaibHBIH,
MoJiesieii poOOTOB Jist JUTSL IBYDKCHHS IO BBIMOJTHEHUIO YUICOHOM coOpaHHasi MOJICIb,
pemeHns 3a1a4 C KOHTYpY TPEYTOJIbHUKA, 3a1a4u (TUTaH, ajTOPUTM, BEITTOJTHSTOMIAS
HCIIOJIE30BaHIEM KBajpara. MOJYJIH U T.1T.), & TAK)Ke MpeIoIaragMbIe
HECKOJIbKUX Pa3HbIX Pob6or, 3amuceIBarommii aJeKBaTHO OIICHUBATH U IEUCTBHS.

BUJIOB TaTYHUKOB. TPACKTOPHUIO IBIKCHHSA U | IPUMEHSTH CBOU
ITOTOM TOYHO €€ CcocoOHOCTH B
BOCIPOU3BOJSIINN KOJIJIEKTUBHOM

28 Pemenne 3amay Ha Co3gaHue U OTIaaKa TeATEILHOCTH. WnnuBuayansHBIN,
BBIXO/] M3 JTAOUPHHTA. MIPOTPaMMBI ISt YMeHue caMoCTOsITEIbHO coOpaHHasi MOJICIb,
OrpaHu4YeHHOE JIBIDKCHUSI poO0OTa OLICHUBATh CBOIO BBIMOJTHAIOIIAS
JIBIDKCHUE. BHYTPH IMOMEIICHUS U JIeSITeIbHOCTD U MpeIrnoaragMbie

CaMOCTOSTEIILHO JIESITEIbHOCTD YJICHOB JeHCTBUS.
orubaromiero KOJJICKTHBA IOCPEICTBOM
TIPETIATCTBHSL. CpaBHEHMUS C

29 IIpoBepounas pabora O06o6menne n JEATEIBHOCTBIO JPYTHUX. ITpoBepounast paboTa
Ne2 o Teme «Bupl CHCTEMaTH3aIHs ‘YMeHue ucnoiab30BaTh No2
JBIDKEHUH pOOOTOBY» OCHOBHBIX TIOHSATHH IO UH()OPMAIHUIO ¢ YIETOM

TeMme «Buapl IBHKEHUN 9THYCCKHX U MPABOBBIX
poboToB» HOPM.
6. TBOpuecKue NpoeKTHbIE padoThl M cCOpeBHOBaHUA(S 1)

30 Pabora Hag mpoextamu YMeHue cocTaBiATh 1aH | PeryisiruBHbIe: Camoonpedennue — CopeBHOBaHUS
«/IBmKeHue 1o JNEHCTBUH [T penIcHUs yenenonazanue — CaMOCTOSTENEHOCTD H
3a/1aHHOM CJIOKHOH 3aJa4uu mpeoOpa3oBHIBATH JIM4YHAas
TPAEKTOPUIY, MPAaKTUYECKYIO 3a/1a4y B OTBETCTBEHHOCTb 3a
«KerenbpuHry. 00pa30BaTeNpHYIO; CBOM IOCTYIIKH.

IIpaBuna KOHMPOb U Cwmbicnoobpazosanue —
COPEBHOBaHHMH. CAMOKOHMPOTIb — CaMOOIIeHKa Ha OCHOBE

31 CopeBHOBaHUE YMeHue cocTaBiATh IIJ1aH | UCIOJIB30BaTh KpUTEpUEB yCIEIHOCTH | COpeBHOBAHUS
pPOOOTOB Ha TECTOBOM JEUCTBUI IS pEIIECHUS YCTaHOBIICHHEIC IIPaBUJIa | YIeOHOIH NesITeIbHOCTH
noJie. 3a4eT BpEMEHU U CJIOKHOM 3aJjauu B KOHTpOJIE criocoda Hpascmeenno-

KOJIMYECTBA OIINOOK KOHCTPYHUPOBAHUS pelleHus 3aJaun. IMuUYecKas opueHmayus
pobora Ilo3naBaTeiibHbIC: 0OUye | — HABBIKU

32 Koncrpyuposanue PaspaboTka yuebnvle — TBOpUECKOE COTPpYIHHUYECTBA B Pemenue 3amaq (uHm.
COOCTBEHHOW MoieNn COOCTBEHHBIX MOJIeNIell B | PENIEHUE yIEOHBIX U Pa3HBIX CUTYALUsX, U TPyTII)
pobora rpynmax. MPAKTUYIECKUX 3a]1a4: yMEHHE He CO3/1aBaTh

33 IIporpammupoBanue u IIporpammupoBanue YMEHHEC MOTUBHPOBAHHO | KOH(IMKTHBIX Pemenue 3amau (uHz.
WCTIBITaHUE MOJICJIH B TPyIIIax OTKa3bIBaThCS OT CUTyalMii ¥ HAXOJUTh ¥ IpyIn)
COOCTBEHHOH MOIENH 0bpasiia, HCKaTh BBIXOJIbI
pobora. OpPUTHMHAJILHBIC PEIICHUS,

34 IIpesenTanuu u 3amura IIpe3enTarus Mmoaenen CaMOCTOATCIIBHOC 3amura npoekTa

npoekra «Moi
YHHUKAIBHBIH po0OT»

BBITIOJTHEHHUE PA3INYHBIX
TBOPUYECKHX PaboOT;




Y4acTHe B IPOCKTHOM
JIeITEILHOCTH
KoMmyHukaTuBHbIe:
e3aumooelicmeue —
¢dopmMynHupoBaTh
CcOOCTBEHHOE MHEHHE U
MTO3ULIHIO
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