O

OBIEOBPA3OBATEJIBHOE YACTHOE YYPEX/JIEHUE

«OEHTP OBPA3OBAHUSA «<MHTEJIJIEKT»
368009, Pecniyonnka [larecran, r. XacaBwopt, yi. [To6enst 119
Ten.: 8 (961) 8333323; 8 (961) 8378989

mail: ighas@yandex.ru
OT'PH 1200500015759 MHH 0544014016 KIIIT 054401001

YTBEPXIAIO

Hupexrop OUY «1O «MHTEmIeKT»
AbcanamoBa M.b.

01 centsiOpp 2025r.

Paboyas mporpaMma BHEYpOUHOMH JeATEIbHOCTU
«Pob6ororexnuka. Lego mindstorms education ev3y»
(5-7 xmacchr)

[Toxroroswit: yuaurens Texuomoruu (Tpyna)
Jlatumnos C.A.

Xacasropr, 2025r.


mailto:iqhas@yandex.ru

NNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma JOMOTHUTEIBHOTO 00pa3oBaHus «OCHOBBI POOOTOTEXHUKNY» Ha
mpumepe 1miarpopmer LEGO MINDSTORMS Education EV3 Bxogutr B

oOpa3oBaTeiabHyI0 007acTh « TeXHOIOTHs.

Ucnonb3zoBanne koHctpykropa LEGO EV3 mno3Bonser co3maTh YHUKAIBHYIO
oOpa3oBaTelIbHYI0 Cpely, KOTopas CHOCOOCTBYET pPa3BUTUIO HHXKEHEPHOTO,
KOHCTPYKTOpPCKOro MblnuieHus. B mpormecce pabotet ¢ LEGO EV3 ydenuku
MPUOOPETAIOT OMNBIT PENICHUS KaK THUIOBBIX, TaK M HEMIA0JOHHBIX 3aJad 10
KOHCTPYUPOBAHHUIO, MPOrpaMMHpOBaHUIO, cOopy daHHBIX. Kpome Toro, pabora B
KOMaH/Ie CIIoco0CTBYeT (OPMUPOBAHUIO YMEHHSI B3aUMOJICHCTBOBATH C COyYCHUKAMH,

q)OpMYJII/IpOBaTB, AHAJIIM3UPOBATb, KPUTUYCCKHN OICHUBATb, OTCTANBATb CBOU U CH.

LEGO EV3 oGecrnieunBaeT mpocToTy MpH COOpKE HAYATBHBIX MOJICIICH, UTO ITO3BOJISET
y4eHUKaM TOJyYUTh Pe3yJbTaT B Mpeiesax OJHOTO WIX Mapbl ypokoB. U mpu sTOM
BO3MOXHOCTH B MF3MEHEHUHU MOJICJICH U IPOrPaMM — OYEHb IIUPOKHUE, U TAKOH MOIXO/
MO3BOJIIET  yYallUMCSl  YCIOXKHATH  MOAETb W NPOrpaMMy,  IMPOSIBISTH
CaMOCTOSITENILHOCTh B HW3yuyeHWH TeMbl. [Iporpammuoe obecnieuerne LEGO
MINDSTORMS Education EV3 o6nanaer o4yeHb MHMPOKUMH BO3MOXKHOCTSMH, B
JaCTHOCTH, TTO3BOJISICT BECTH PabOUyIO TETPaab U PEACTABISATH CBOU ITPOCKTHI MPSMO
B cpezie mporpammuoro odecneuenuss LEGO EV3.

Jlnst o0ydeHus BOCIIUTAHHUKOB MCIIONB3YeTCS 00OPYyIOBaHUE MHXKEHEPHOTO U
PO00-KIaccoB.

eab nporpamMmmsi:

N3yuenue nporpammel «PoOOTOTEXHHKA» HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHMUs
HaIpPaBJICHO Ha JIOCTUKEHHUE CIEAYIONICH LEeNu: pa3BUTHE MHTEpPEca NIKOJIbHUKOB K

TEXHHUKE U TEXHUYECKOMY TBOPUYECTBY.

3apaum:
1. Tlo3HaKOMUTH C MPAKTUYECKUM OCBOCHHUEM TEXHOJOTMI MPOEKTUPOBAHMUS,
MOJICJIMPOBAHUS U U3TOTOBJIICHUS IPOCTEUIINX TEXHUYECKUX MOJIEIICH.
2. Pa3BuBaTh TBOPYECKHUE CIIOCOOHOCTH U JIOTUYECKOE MBIIILICHHUE.
3. BBISBUTH U pa3BUTH NMPUPOTHBIC 3aJATKN U CIOCOOHOCTH JIETEH, TTOMOTAIOIITHE

AOCTHUYb YCIICXa B TCXHHUYCCKOM TBOPYCCTBC.



Y4eOHbIe MaTEPHAJIBI:

1. Kypc nporpammupoBanus pooora EV3 B cpene Lego Mindstorms EV3/ JLIO.
Ogscsnunkas, J.H. Oscauunkmii, A.J[. OBcSIHULIKHINA. 2-€ U31., iepepad. u A0T
— M.: U3zpatensctBo «Ilepon, 2016. — 300 c.

2. Komnocos /1. I'. ITepBsiii mrar B poooToTexHuky. ITpakTukym ais 5-6 kinaccos\ /1.

I'. Komocos. — M.: BUHOM. JlaGopartopus 3nanuii, 2012 — 292 c.
Ha6op kouctpykropoB LEGO MINDSTORMS Education EV3
[Tporpammuoe obecneuenune LEGO

Marepuainsl caiira_http://www.prorobot.ru/lego.php
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CpenctBa peanuzanuu MKT marepuanoB Ha ypoke (KOMIIBIOTEP, MPOEKTOP,

9KpaH)

OO01as XapaKTepuCcTHKA MPOrPaMMBbl.

OnHoli U3 BakHbIX NpobsieM B Poccuu sBisitoTcs €€ HerocTaTouHasi 00eCreyeHHOCTh
WHXXCHEPHBIMU KaJ[paMd M HU3KUM CTaTyC WHXEHEepHOro obOpaszoBanusi. Ceiyac
HEOOXOIMMO BeCTHM Tomyispu3anuio mnpodeccun uHxKeHepa. VHTeHcuBHOE
HCIIOJIb30BaHUE POOOTOB B OBITY, Ha MPOU3BOJACTBE U ToJie 00si TpeOyeT, uTOoObI
MOJIb30BATENIM  O0JIafJaii  COBPEMEHHBIMH 3HAHHSIMH B OO0JIACTH  YIIPABIICHHUS
poOoTamMu, YTO TMO3BOJIUT pa3BUBaTh HOBbIE, yMHbIE, Oe30mMacHble U Oosee
MPOJIBUHYTHIE ABTOMATU3UPOBaHHbIE cUCTEeMbl. HeoOXoauMo NpUBUBATH WHTEpEC

Y4alnuxcia K obnactu pO6OTOT€XHI/IKI/I N aBTOMATU3UPOBAHHBIX CUCTCM.

Taxxe AaHHaA 1mporpaMma JaCT BO3MOKHOCTb IIKOJIbBHUKAM 3aKPCIIMTh U IPUMCHUTD
Ha ITPAaKTUKCE ITOJYYCHHBIC 3HAHU 110 TAKUM AUCHUINIIMHAM, KdK MATCMAaTHKA, (1)1/13I/IK3,
I/IH(I)OpMaTI/IKa, TexHojorus. Ha 3aHaTusx mo TEXHUYCCKOMY TBOPUYCCTBY YYalllUCCA
COIMIpHKACarTCa CO CMCIKHBIMU 06pa3OBaTeJ'II>HI>IMI/I o0acTsIMH. 3a cuer
HCIIOJIb30BAaHUS 3amaca TEXHUYECKUX IOHITHH U CIICaJIbHBIX TCPMHNHOB
pacmiupAar0TCd KOMMYHUKATHBHBIC CI)YHKI_II/II/I A3bIKA, er'IY6J'I$IIOTC$I BO3MOXHOCTHU

JIMHITBUCTHYCCKOT'O PA3BUTHA o6yqa}0mer0c51.

[Ipy O3HAKOMIJICHMH C TIpaBWJIAMH BBIMOJHEHUSI TEXHUUYECKUX M HKOHOMUYECKUX
pacyeToB MPHU MNPOEKTUPOBAHUHU YCTPOUCTB U MPAKTUUECKOM MCHOJIb30BAHUH TEX WIIH
UHBIX TEXHUYECKUX PEHICHUNA IIKOJIbHUKU 3HAKOMSTCA C OCOOEHHOCTSIMH
IPaKTUYECKOro MpUMEHEHUs: MaremaTuku. OcBauBasi MPUEMbl IMPOEKTHUPOBAHUS M
KOHCTPYUPOBaHUS, peOsTa MPUOOPETAIOT OMBIT CO3JAaHUSI PEATbHBIX U BUPTYaJIbHbIX

JEMOHCTPALMOHHBIX MOJIEIIEH.


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

[TonBenenne wWTOroB pabOTHI TPOXOAUT B (opme OOIIECTBEHHON MpPE3CHTAINH

(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(PEpEeHIUs U T.11.).

JUis peanu3anuu MOpoOrpamMmbl HCHOJB3YIOTCS 00pa3oBaTeidbHbIE KOHCTPYKTOPHI
¢upmbr  Lego, xkonctpyktop LEGO MINDSTORMS Education EV3. On
MpeacTaBiIsieT coOOM HaOOp KOHCTPYKTHMBHBIX JI€Talei, MO3BOJISIOIIUX COOpaTh
MHOTOUYHUCIICHHbIE BapuUaHThl MEXaHU3MOB, Ha0Op JaT4YMKOB, JBUTATENU U
MHUKpOKOMITbIOTEP EV3, KOTOpBIN yIpaBisieT BCEM MOCTPOEHHOM KOHCTpyKiuen. C
koHCTpykTopoM LEGO MINDSTORMS Education EV3 wumer neobxomumoe

IMporpaMMHOC obOecrieueHue.

Pacnpenesienue 4acoB Ha y4eOHbIi roa:
KonunuectBo yacos - 204
KonnuecTBo yueOHBIX Hemenb - 34
KonuaecTBo 4acoB B HENEITIO - 2
[11aHOBBIX KOHTPOJIBHBIX YPOKOB 4,

Nroro B TematndeckoM raHnupoBanuu - 204

ILnanupyembii pe3yJbTaT:
CtumynupoBaTh MOTHBALMIO YYallUXCAd K TOJYYEHUIO 3HAHUM, IOMOraTh
dbopMupoBaTh TBOPUYECKYIO JIMYHOCTD.
CrmocoOcTBOBaTh  pPa3BUTHIO HWHTEpEca K  TEXHHUKE, KOHCTPYHPOBAHHUIO,
NpPOrpaMMHUPOBAHUIO,  BBICOKMM  TEXHOJOTHSIM,  (OPMHUPOBATH  HAaBBIKU
KOJUIEKTUBHOI'O TPYJA.
CdopmupoBaTh HaBBIKM KOHCTPYUPOBAHUS U IPOTPAMMHUPOBAHUS POOOTOB.
CdopMupoBaTh ~ MOTHUBAIIMIO K  OCO3HAHHOMY  BBIOOPY  HHXEHEPHOU

HaIPaBJICHHOCTH 00YYEHUS B JaTbHEHIIIEM.
OCHOBHOE COAEPKAHUE

1. BBenenue B podororexuuky (10 1)

Po6otel. Buasl poOoTOB. 3HaueHue poOOTOB B IKU3HU uenoBeka. OCHOBHbIE
HaNpaBJICHUS IPUMEHEHUST poO0TOB. VMIcKkyccTBeHHBIN MHTEIEKT. [IpaBuia paboTs C
KoHcTpykTOopom LEGO

VYmpasnenue podoramu. Meroast obmenus ¢ podborom. Coctas koHCTpykTOopa LEGO
MINDSTORMS EV3. BusyanbHble s3bIKM TIporpaMMupoBaHusi. VX OCHOBHOE
Ha3HaueHWe M  BO3MOXHOCTH. Komannael ynpaBneHus poOoramu. Cpena

IPOrpaMMHUPOBAHUS MOJTYJIsI, OCHOBHBIE OJIOKH.



2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (24 u)

[IpaBuna TexHUKH 0€30MaCHOCTH MpHU padoTe ¢ podoTamMu-KoHCTpyKTOpami. [IpaBusna
oOpamenust ¢ poOoramu. OCHOBHBIE MEXaHUYECKHE J€Taau KOHCTpykTopa. Wx
Ha3BaHUE U Ha3HAYECHHE.

Mopyne EV3. O0630p, 5kpaH, KHOIIKK YIPABICHUS MOJIYJIEM, HHAUKATOP COCTOSHUSI,
NOpTHL. Y cTaHOBKa 0atapel, cnocoObl 95koHOMUHU dHeprun. Brimtouenue moxyns EV3.
3anuce IMporpaMMbl M 3amycK €€ Ha BeimojaHeHue. CepBomoTtopel EV3, cpaBHeHue
MOTOPOB. MOIIIHOCTh ¥ TOYHOCTh MOTOpPA. MexaHnKa MEXaHU3MOB U MallvH. Bujbl
COEIMHEHUI U Mepeay U UX CBOMCTBA.

C6opxka pobotoB. Coopka Mozenu podoTa mo uHCTpykiuu. [IporpammupoBanme
JIBMKEHUS BIIEpE/ 10 psiMoit TpaekTopuu. Pacuer yucia o60poToB Koseca asis

MMPOXOKACHUA 3aIaHHOI'O PaCCTOSHUA.

3. Jatyuxku LEGO MINDSTORMS EV3 EDU u ux napametpsl. (32 4)
Jaruuku. JlaTuuk kacanus. YcTpoucTBo naruuka. [Ipaktuxkym. Pemenue 3anau Ha
JIBWKEHHE C UCIIOJIb30BAHUEM JAaTUYMKA KACAHHUS.

JlaTuvk 1BeTa, pEeXUMbl pabOTHl JAaryuka. PemieHue 3agad Ha JBIKEHUE C
UCITOJIb30BAHUEM JaTYMKA IIBETA.

YpTpa3BykoBOM AaT4yuK. Pemienue 3a1ad Ha IBUKEHHUE C UCIIOJIB30BAHUEM JaTUMKA
pacCTOsIHUS.

I'mpockonuyeckuid aatuuk. MH}pakpacHbIil JaTUMK, PEXKUM MPUOJIMKEHUS, PEKUM
MasiKa.

[TogkimroueHne 1aTYNKOB U MOTOPOB.

Wntepdeiic mogyns EV3. [Tpunoxenus moxysms. [Ipencrasienue nopra. YnpasieHue
MOTOPOM.

IIpoBepounas padora Ne 1 o reme «3HakomcTBO ¢ podoramu LEGO
MINDSTORMS».

4. OcCHOBBI IPOrPaAMMHUPOBAHUS U KOMNbIOTEPHOIi Joruku (44 u)

Cpena mnporpammupoBanusi Moxayiya. Co3gaHue mnporpammsbl. Y janeHue OJIOKOB.
Boinonnenue nporpammel. CoXpaHeHUE U OTKPBITHE MPOrPaMMBI.

Cueruuk kacaHuil. BerBieHnue no gaTyukam. MeTojbl IPUHATHUS PEUISHU POOOTOM.
Mopenu noBeAeHUs MPU Pa3HOOOPA3HBIX CUTYaAlUAX.

[Tporpammuoe obecnieuenne EV3. Cpena LABVIEW. OcnoBHoe okHo. CBOiCTBa U
CTPYKTypa ImpoekTa. Pemenue 3amad Ha JABWKEHHWE BIOJb CTOPOH KBajpara.

Hcnoap3oBaHue IMUKJIOB IIPH PCHICHNH 3a/1a4 Ha ABUIKCHUC.



[Iporpammubie OMOKM W MamuTpbl nporpammupoBanus. CTpaHuIa anmapaTHBIX
cpenctB. Penakrtop koHTeHTa. UHCTpyMEHTHI. Y cTpaHeHue Hemnoanok. Ilepe3zanyck
MOZYJISL.

Pemienue 3amau Ha nBwKeHHE NO KpuBOW. He3aBuUCMMOE yIpaBieHHE MOTOPAMMU.
[ToBopoT Ha 3amaHHOE YMCIO rpaaycoB. Pacuer yria moBopora.

Hcnonp3oBaHWe HUKHErO JaT4YMKa OCBELICHHOCTHU. PellleHue 3a1ad Ha JABUKEHHUE C
OCTAaHOBKOM Ha YE€pHOM JIMHUU. PelieHune 3amad Ha JBWKEHUE BJIOJIb JIMHUMU.
Kanmu6poBka gaTdnka OCBEIIEHHOCTH.

IIporpamMmmupoBanue Moayien. Pemenue 3a1a4y Ha MpOXO0XkKACHUE 110 OO U3 KIIETOK.

CopeBHOBaHHE pOOOTOB HAa TECTOBOM IIOJIE.

5. [IpakTHKYM 10 cOOpKe POOOTH3MPOBAHHBIX cHCTEM (42 1)

N3mepenne ocBenieHHocTU. OmpeneneHre 1UBETOB. Pacrno3HaBaHWE LBETOB.
Hcnonb3oBanue KoHCTpYyKTOpa Lego B kauecTBe LU(PPOBOIL 1abOpaTOpHH.
N3mepenune pacctosiHuii 10 00beKTOB. CKaHUPOBAHME MECTHOCTH.

Cuna. Ilmewo cuibl. [logbemubiii kpaH. CueTunk 000poTOB. CKOpPOCTH BpalllEHUs
cepBOMOTOpa. MOITHOCTh. YTpaBiieHHE PpOOOTOM C TIOMOIILI0 BHEIIHUX BO3JEUCTBUM.
Peakuust poboTta Ha 3BYK, IIBET, KacaHue. Taimep.

JIBMKEHME 110 3aMKHYTOM TPAaeKTOpuu. Pemenue 3ana4 Ha KpUBOJIMHENHOE IBUKEHUE.
KoucTpyupoBanue Mozeneit poOOTOB sl pelIeHHs] 3ajad € HCIOJIb30BaHUEM
HECKOJIBKHX PAa3HBIX BHUJOB JAaT4MKOB. PelleHue 3amad Ha BBIXOJA W3 JIAOWPHUHTA.
OrpaHu4eHHOE IBUKEHUE.

[IpoBepounas padora Ne2 o reme «Buapl 1BUKEeHUN POOOTOBY

6. TBopueckune MpoeKTHbIE PA0OTHI U cOpeBHOBaHUs (28 1)

[IpaBuna copeBHoBaHui. PaGora Haj mnpoekTamu «/[BrkeHune 10 3agaHHON
TpaekTopun», «Kerenbpunry». CopeBHOBaHHE POOOTOB HAa TECTOBOM TIOJIE.
KonctpyupoBanue codctBeHHON Mojenu podoTa. [IporpaMmmupoBanie u UCTIBITAHHUE
coOcTBeHHOM Mojenu pobota. [lonBenenue uroroB padbotsl yyamuxcs. [logroroska
JOKJIAJI0B, TMPE3EHTAlUM, CTEHJIOBBIX MAaTEpHAJIOB I WTOTOBOM KOH(DEpEHIINHU.

3aB€pHIGHI/Ie CO31aHMuA MOIIGHGﬁ p060TOB JJIsA HWTOrOBOM BBICTABKH.

OO6mrast TPOMOIDKUTEIBHOCTh TporpamMmbl  coctaBisieTr 180c 4YacoB, KOTOpBIE

pacnpeieseHbl CIEAYIOINM 00pa3oM:

Y4eOHO-TeMaTHYeCKOe INIAHUPOBaHUE
Ne HaumeHoBaHue pa3iesioB U TeM Bcero Buabl KOHTpOJIsI
4acoB




1 |BBenenue B poOOOTOTEXHUKY 10
2 |3makomctBO ¢ pobotamu LEGO 24
MINDSTORMS EV3 EDU.
3 |Hatuuku LEGO u ux napamerpsl. 32 [IpoBepounas padbora
4 |OCHOBBI IPOrpaMMUPOBAHUS U 44 IIpoBepounas pabora
KOMITBIOTEPHOM JIOTUKH
5 |IIpakTtuxym mo cbopke 42 [TpakTuueckas pabota
POOOTHU3UPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHbIE pabOTHI U 28 CopeBHOBaHUS
COPEBHOBAHMSI Mozesnel poOoTOoB.
[Ipe3enTanus
TPYIIIOBBIX IPOEKTOB
BCEI'O 180

(I)OpMLI KOHTPOJIA

1. TIpoBepounsbie pabOTHI
2. IlpaxTudeckue 3aHATHS

3. TBopueckue mpoeKTHI

[Ipu opraHuzaumy MpakTUYECKUX 3aHATHA U TBOPYECKUX MPOEKTOB (HOPMHUPYIOTCS
Majble Tpynmbl, cocrosuue u3 2-3 ydamuxcs. JUisi KakJI0il IpyIIibl BBIAEISETCS

OTACIBHOC pa60qee MECCTO, COCTOAIICC N3 KOMIIBIOTEPA U KOHCTPYKTOPA.

[Ipeobnanaromieit  opMoll  TEKylIero  KOHTPOJIS  BBICTYHAeT  NIPOBEpKa

paboToCImoCOOHOCTH POOOTAa:

O BBISICHEHHUE TEXHUYECKOU 3aaa4du,

O ONpeAeNIeHUE MyTEeH PENICHU TEXHUYECKOM 3a/1a4u

Kontpons ocymectBisiercs B ¢GopMe TBOPUYECKHX MPOEKTOB, CaMOCTOSITEILHOU

pa3paboTKu padoT.

MeTtoasbl 00y4yeHus

1. Tlo3HaBartenbHbBIN (BOCIIPUATHE, OCMBICIICHUE U 3aIIOMUHAHUE YUAITUMUCS
HOBOI'O MaTepuasa ¢ MPUBJICUCHUEM HAOIIOICHUS TOTOBBIX PUMEPOB,
MOJEIMPOBAHUS, U3YUEHHUs WUIKOCTPALMI, BOCIIPUATHS, aHAJIN3A U

0000111€eHH MaTepUasoB);

2. Meton npoekToB (IIpH YCBOEHUHU U TBOPYECKOM MPUMEHEHUH HABBIKOB U

YMEHHU B TIpoliecce pa3paboTKu COOCTBEHHBIX MOJIEIICH )

3. KoHTpomnbHbI# MeTO/ (TPH BHISIBJICHUN KAUECTBA YCBOCHHMSI 3HAHUH, HABBIKOB

U YMEHUN U UX KOPPEKIIHS B MPOIECCE BHIMOTHEHUS MPAKTUYECKUX 3aJIaHHM )



4. T'pynmoBas paboTa (MCIONB3yeTCsS MPU COBMECTHOM COOpPKE MOJIETIEH, a TaKKe

pu pa3paboTKe NPOEKTOB)

@®opMblI OPraHu3anuu Y4eOHbIX 3aHITHI

YPOK-KOHCYJIbTaLIHS;

NPAKTUKYM;

YPOK-TIPOEKT;

YPOK MPOBEPKU U KOPPEKIINU 3HAHUN U YMECHUMU.
BBICTABKa;

COpPEBHOBAHMUE;

Pa3paboTka kaxx10ro npoekTa peanusyercs B (opMe BHIMOTHEHUS] KOHCTPYUPOBAHUS

Y TIPOrPaMMHUPOBAHUS MOJIEITHN poOOTa JUTsl pEIICHUS TIPEITI0KEHHOMN 3a/1auu

IIpumepHbBIe TEMBbI IPOEKTOB:

CrnpoeKkTupyHuTe U IMOCTPOWTE aBTOHOMHOI'O poO0Ta, KOTOPBIM JIBHIKETCS TIO
IIPaBWIBHOMY MHOTOYT'OJIBHUKY U U3MEPSET PACCTOSITHUE U CKOPOCTH
CrpoekTupyiiTe U TOCTPOHTE aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET
IIEPEBUTaTHCS:

e Ha paccrosiHue 1 M

® KCIOJIB3Ys XOTS OBl OJUH MOTOP

® CIOJb3Ys I NIEPEABUKECHUS Koyleca

® a4 TaK)Ke MOXKET OTOOpaXkaTh Ha SKpaHE MPOUJIEHHOE UM PACCTOSIHHE
CrnpoekTupyte M TIOCTPONTE aBTOHOMHOTO po0OTa, KOTOPBIA MOXKET
IepeMeIaThbCs u:

® BBIYUCIATH CPEIHIOK CKOPOCTH

® a4 TaK¥Ke MOXKET 0TOOpaXKaTh Ha YKPAHE CBOIO CPEAHIOI0 CKOPOCTh
CopoekTupyTe U TOCTPOWTE aBTOHOMHOI'O po0O0Ta, KOTOPBIM MOXKET
IIEPEBUTaThCS:

e Ha paccrosinue He MeHee 30 cm

® UCMOJIB3Ys XOTS ObI OTUH MOTOP

® HE UCNOJb3Ys IS IEPEABUKEHUS Kojleca
CrpoexkTupyirte, MOCTPOWTE U 3amporpaMMUpyUTe poOOTa, KOTOPBIM MOMKET
JBUTATHCS BBEPX 10 KaK MOXKHO 00Jiee KpyTOMY YKJIOHY.
CrpoexkTupyirte, MOCTPOWTE M 3amporpaMMHUpyTe poOoTa, KOTOPBIA MOMKET
MEepeIBUTAThCSI MO0  TPAGKTOPUM, KOTOpas  oOpa3yeT  IMOBTOPSEMYIO

reOMEeTpUUecKyto GUrypy (Hampumep: TpeyrojlbHUK WA KBAApAT).



7. CnpoexTupyiTe W MOCTpOiTe Gojiee yMHOro poOOTa, KOTOPHIA pearupyer Ha
OKPYXAaIOILyl0 OOCTAaHOBKY. 3alporpaMMUpYHTe €ro [Jjisi HCIOJIb30BaHUS
JNATYUKOB 1[BETA, KacCaHWs, W YJIbTPA3BYKOBOIO JAaTYMKA JUIA BOCIPHUATHUSA
Pa3JIMYHBIX JaHHBIX.

8. CmpoexTupyiiTe, TMOCTpPOHTE U 3alporpaMMHUpPyHTe pOOOTHU3UPOBAHHOE

CYILIECTBO, KOTOPOE MOKET BOCIIPUHUMATh OKPY>KaIOIIYI0 CPEly U pearupoBaTh

CIeAYIOIIMM 00pa3oMm:
® 13/1aBaTh 3BYK;
e M oToOpakaTh 4TO-TMOO0 Ha YKpaHe Moy EV3.
9. CopoektupyiiTe, TMOCTpOHTE U 3ampOrpaMMHUpyiTe pOOOTU3MPOBAHHOE
CYILECTBO, KOTOPOE MOKET:
® YyBCTBOBAaTh OKPY’KAIOLIYI0 0OCTaHOBKY;
® pearupoBaTh JBH)KEHUEM.
10. CopoextupyiiTe, TOCTPOWTE H  3alpOrpaMMUPYHTE pPOOOTH3UPOBAHHOE
CYLIECTBO, KOTOPOE MOXKET:
® BOCIPUHUMATh YCJIOBHUS CBETA U TEMHOTHI B OKPYKaroIllel OOCTaHOBKE;

¢ pcarvupoBaThb Ha KaXXJ0€ YCIIOBUC PA3JIMYHBIM ITOBCACHUCM

IIpe3enTanusi rpynmnoBoro NpoeKTa

[Iporiiecc BBITOJIHEHNS UTOTOBOM paOOThI 3aBEPLIAETCS NPOLEAYPOM MPE3EHTALINH

JerCcTBYIOIIEro podora.

[Ipe3enTanus conpoBoXaaeTCs IEMOHCTpaIuen JeHCTBYIONIEH MOoJIen poOoTa U
MIPEACTaBIISIET COO0M yCTHOE cooOmeHue (Ha 5-7 MHH. ), BKJIFOYAOIIee B ceOs
CIENYIONIYI0 HH(OPMAIIHIO:

- TeMa U 00OCHOBAHHUE AKTYaJIbHOCTHU MPOEKTA;

- 1IeJTb ¥ 33]]a4M MPOECKTUPOBAHUS;

- OTaIlbl ¥ KpaTKas XapaKTePUCTUKA MMPOCKTHOM NEATETLHOCTH Ha KAXKIOM U3

JTaIoB.
OueHuBaHKE BBIITYCKHON pa0OThI OCYIIECTBIISIETCS 110 pe3yJbTaTaM Mpe3eHTaluu
pobOoTa Ha OCHOBE OIPEIEICHHBIX KPUTEPHEB.

B pe3yabTaTe n3y4yeHusi NpOrpaMMsbl y4yauuecs 102KHbI:

3HATL/MIOHUMATH

1. ponb U MecTO pOOOTOTEXHUKH B KU3HU COBPEMEHHOTO OOIIECTBA;

2. OCHOBHEIC CBCACHHUC N3 UCTOPUHU PA3SBHUTUSA pO6OTOTCXHI/IKI/I B Poccuu n MUPC;



3. OCHOBHBIX TIOHATUS POOOTOTEXHUKH, OCHOBHBIE TEXHHUUYECKHE TEPMUHBI,
CBSI3aHHbBIE C MTPOLIECCAMH KOHCTPYUPOBAHUS U MPOTPaMMUPOBAHUS POOOTOB;
npaBuiIa U Mepbl 0€30MaCHOCTHU MPHU PabOTE C IIEKTPOUHCTPYMEHTAMU;

o011ee yCTpoCTBO U MPUHIIUIIBI IEUCTBUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

00IIIyI0 METOJUKY pacueTa OCHOBHBIX KHHEMATHYECKUX CXEM;

© N o 0 b

MOPSIOK  OTBHICKAHHMS HEUCTIPABHOCTEH B Pa3IWYHBIX POOOTH3UPOBAHHBIX
CUCTEMaX;

9. MeToauKy MPOBEPKHU pabOTOCIIOCOOHOCTH OTICIbHBIX Y3JIOB U JIETaJICH;

10. 0cCHOBBI OMYIISIPHBIX SI3BIKOB TIPOTPAMMHUPOBAHUS;

11.mpaBuia TeXHUKM O€30MacHOCTH TpU paboTe B KaOWHETEe OCHAIICHHBIM
ANEKTPOOOOPYI0BAHUEM;

12. ocHOBHBIE 3aKOHBI PJIEKTPUUYECKUX IICTICH, paBmiIa 0€30MaCHOCTH MPHU padboTe
C DJIGKTPUYECKUMH IIETISIMU, OCHOBHBIE PaIH03JICKTPOHHBIC KOMIIOHCHTHI;

13. onpenenenust poOOTOTEXHHUECKOT0 YCTPOUCTBA, HAMOO0JIEEe PACIIPOCTPaHEHHBIE
CUTYalllH, B KOTOPBIX IPUMEHSIIOTCS POOOTHI;

14. umeTh mpenacTaBiaeHUs O MEPCIEKTUBAX Pa3BUTHS POOOTOTEXHUKH, OCHOBHBIE
KOMITOHEHTHI POTPaAaMMHBIX Cpel;

15. ocHOBHBIC MPUHIIAIIBI KOMITBIOTEPHOTO YIIPABJICHUS, HA3HAYCHUE W TTPUHITUTIBI
paboThI IIBETOBOTO, YIHTPA3BYKOBOTO JATYHKA, JATUMKA KACaHUs, PA3IMUHbIX
UCTIOJTHUTEIBHBIX YCTPOMCTB;

16. paznuanbIe cIOCOOBI Tepeayr MEXaHUIECKOTO BO3CHCTBYS, pa3IMUHbIC BH]IBI
IIaCCH, BUJIBI U HA3HAYCHUE MEXaHMYECKUX 3aXBaTOB;

yMeTh

1. cobuparh npocTerIre MOJSIH ¢ UCIOIb30BaHeM EV3,;

CaMOCTOSITETILHO  MPOEKTUPOBaTh W coOMpaTh W3 TOTOBBIX JcTaliel
MaHUITYJISITOPBI U POOOTOB Pa3IMYHOTO HA3HAYCHNS,

3. HCIIONB30BaTh TUTST IPOrPaMMHUPOBAHHSI MHUKPOKOMITHIOTED EV3
(mporpammupoBath Ha auciuiee EV3)

4. BmazeTb  OCHOBHBIMU  HaBbIKamMM  pabOTBI B BHU3yallbHOM  cpefe
MIPOrPaMMHUPOBAHMS, IPOTPAMMHUPOBATH COOPAaHHBIE KOHCTPYKITUU TIOJ] 33 a4H
HAYaJIbHOT'O YPOBHSI CII0)KHOCTH;

5. paspabaTeiBaTh W 3alKCHIBATh B BU3YAJIBHOW Cpeae MPOrpaMMHUPOBAHUS
TUTIOBBIE YIPaBIIEHUS pOOOTOM

6. MOJIB30BaTHCS KOMIBIOTEPOM, MPOTPAMMHBIMHU TPOTYKTaMU, HEOOXOTMMBIMH

JUTsl O0y4YEeHUs TIPorpamMme;



/. moadupaTh HEOOXOIUMBIE JATUMKU U HCIIOJHUTENIbHbIE YCTPOUCTBA, COOMPATh
OpOoCTENIINE YCTPOMCTBA C OJIHUM MJIM HECKOJIBKMMHU AaTYUKaMu, COOUpaTh U
OTJIaKMBATh KOHCTPYKLHU 0a30BBIX pOOOTOB

8. mpaBWIbHO BBIOMPATH BHUJ MEPEAAUYM MEXAHUYECKOrO BO3IACUCTBUS IS
Pa3IMYHBIX TEXHUUECKUX CUTyallui, COOMpAaTh AEUCTBYIOIIHNE MOJIENN pOOOTOB,
a TAK)KE€ UX OCHOBHBIE y3JIbl U CUCTEMBI

9. BecTH MHAMBHUIYATLHBIE U TPYIIIOBBIE UCCIIENOBATEIHCKIE PAOOTHI.
O6mme ydyeOHbIe YMEHHUSI, HABBIKM H CIIOCOOBI 1€AITEIbHOCTH

Ilo3naBaTebHas 1eSITEJIbHOCTD

Hcnonb3oBanue Il TO3HAHUS OKPYXKAIOMIETO MHUpPA Pa3IMYHBIX METOJIOB
(HabnrofeHue, HM3MEpPEHHE, ONBIT, SKCIEPUMEHT, MOJACIUPOBAHHE U p.).
OmnpeneneHue CTPYKTYpPhl OOHEKTA MMO3HAHMSI, TIOUCK M BBIJICIICHUE 3HAYMMBIX
(GYHKIIMOHATBHBIX CBSI3€d M OTHOIICHWA MEXAY YacTsIMH IIeJIoro. YMEHHue
pa3zeNnsaTh TMPOIECCHl Ha JTaIlbl, 3BEHbsS; BBIICICHNE XapaKTEPHBIX MPUINHHO-

CJI€ICTBCHHBIX CBS3CH.

Omnpenenenue ajeKBaTHBIX CIOCOOOB pelIeHUsT y4eOHOM 3aJaul Ha OCHOBE
3aJlaHHbIX ~ anropuTMoB. KOMOWHHpOBaHME  M3BECTHBIX  AJITOPUTMOB
JESATEIbHOCTU B CUTYyaIlMsAX, HE MPEIIOoNararoiux CTaHJIapTHOEC MPUMEHEHHUE

OJHOI'O U3 HHUX.

CpaBHeHuUe, cOIOCTaBi€HHUE, Kiaccudukanus, paHKUPOBAHHE OOBEKTOB IO
OJJHOMY WJIM HECKOJIBKAM MPEI0KEHHBIM OCHOBAHUSIM, KPUTEPUSAM. Y MEHHUE

pa3indaTtb (1)aKT, MHCHHUC, 10Ka3aTCIbCTBO, THNIIOTC3Y, AKCHUOMY.

HccnenoBaHne  HECHOKHBIX ~ NPAKTHYECKUX ~ CHUTYyallWi,  BBIIBHKCHUE
NPEANONIOKEHNN, MOHUMAaHHE HEOOXOAMMOCTH UX IPOBEPKM Ha IPAKTHKE.
Hcnonb3oBaHue MNpPaKTUUECKUX U JIaDOPAaTOPHBIX padbOT, HECIOXKHBIX
DKCIEPUMEHTOB Ul JOKA3aTeIbCTBA  BBIIABUIAEMBIX  IPEATIOIOKEHUN;

OIMNCAHUC PC3YJIbTATOB 3THUX pa60T.

TBopueckoe pelleHHe Y4eOHBIX U NPaKTHUECKUX  3aJay:  YMEHHE
MOTHBUPOBAHHO OTKa3bIBAaThCA OT 00pa3lia, UCKaTh OPUTHHAIIbHBIC PEIICHUS;
CaMOCTOSITEIbHOE BBINIOJTHEHUE PA3JIUYHBIX TBOPYECKUX pabdoOT; ydacTue B

IIPOEKTHOM JEATEIIbHOCTH.

NupopMalilHOHHO-KOMMYHUKATHBHAS AeATEJIbHOCTH



AJleKBaTHOE BOCIIPHAITHE YCTHOM PEYH U CIIOCOOHOCTH MEepPeaaBaTh COJIEPIKaHNE
MIPOCIIYIIIAHHOTO TEKCTa B CXKATOM WM Pa3BEPHYTOM BHUJE B COOTBETCTBUU C

LEJIbI0 Y4eOHOr 0 3a1aHusl.

Oco3naHHOE Oerioe YTeHUE TEKCTOB PA3IMUHbIX CTHIIEH U )KaHPOB, POBEICHUE
MH(OPMAIMOHHO-CMBICIIOBOI'O aHaJIM3a TeKcTa. Mcroib3oBaHUE pa3IuYHBIX

BHJIOB YTEHHUS (0O3HAKOMUTEIBHOE, IPOCMOTPOBOE, TTIOMCKOBOE U JIp.).

Bnagenne MOHONOTMYECKOW W JUAIOTHMYECKOM PEubl0. YMEHUE BCTYNATh B
peueBoe OOIIEHHWE, Y4YacTBOBAaTh B jJuajore (IOHUMATh TOYKY 3PCHHS
co0eceHNKa, MpU3HaBaTh MpaBo Ha WHOe MHeHHE). Co3laHue MHUChbMEHHBIX
BBICKA3bIBAHUM, aJICKBATHO IMEPENAOIINX MPOCIYIIAHHYI0O U MPOYUTAHHYIO
uHpOpMaIMIO C 3aJJaHHOW CTENEHbI0 CBEPHYTOCTH (KpaTKO, BBIOOPOYHO,
noyiHo). CocraBiieHue IUIaHa, TE3UCOB, KOHCIEkTa. [IpuBeneHue mpuMepos,
oa0op apryMeHToB, (popMynupoBaHue BBIBOJOB. OTpakeHHWE B YCTHOH WU

NUCBMEHHOHU (hOpMe pe3yIbTaTOB CBOEH EATEIIbHOCTH.

YMmenue nepedpazupoBaTh MBICTH (OOBSCHATH «MHBIMHU CJIOBaMu»). Beibop u
UCIIOJIb30BAaHUE BBIPA3ZUTENIBHBIX CPEJICTB SI3bIKA W 3HAKOBBIX CUCTEM (TEKCT,
Tabnuia, cxeMa, ayJuOBH3yalbHbIH pPsAO HW JAp.) B COOTBETCTBUM C

KOMMYHUKATHUBHOM 3a7a4eid, chepoil u cutyaruenn o0ieHus.

Hcnons3oBaHue A1 peICHU IIO3HABATCIbHBIX M KOMMYHHMKATUBHBIX 3alay
Pa3INYHbIX HCTOYHHKOB I/IH(l)OpMaI_[I/II/I, BKJIO9asA OHIOUKIOIICIWH, CJIOBAPH,

HuTepHer-pecypchl U ipyrue 0a3bl JaHHbBIX.

PedaexkcuBHas neATe;IbHOCTH

CamocrosTenpHass OpraHu3anus y4eOHOM AeSITSIbHOCTH (ITOCTAaHOBKA IIEIIH,
IJIJAHUPOBAHUE, ONPEICICHUE ONTUMAJIBHOIO COOTHOIIEHUS €U U CPEICTB U
1p.). Bnajgenue HaBbIKaMu KOHTPOJISI U OLIEHKU CBOEH JeTETbHOCTH, YMEHUEM
MPEIBUIETh BO3MOXKHBIC TIOCJIEICTBUS CBOMX JeUCTBUU. [lonck u ycTtpaHeHue
MPUYUH BO3HUKIIMX TpyAHOCTeH. OIleHUBaHUE CBOUX YUEOHBIX JOCTUKEHUH,
MOBEJICHUS, YePT CBOCH JMYHOCTH, CBOETO (PHU3MYCCKOI'0 M SMOIIMOHAIBHOTO
cocrossHusl. Oco3HaHHOE omnpeaeneHue cdepbl CBOMX HHTEPECOB U
BO3MOkHOCTe. CoOIt0/IeHre HOPM MOBEAEHUS B OKPYXKAIOILEeH cpesie, MpaBuil

3A0pOBOI'o 06p3.3& KH3HHU.

Bianenue yMeHUAMH ~ COBMECTHOM  JEATENBHOCTH: COTVIACOBAHUE U

KOOpIMHAIMS JEATENbHOCTH C JPYTUMHM €€ YYaCTHHKAMHU; OOBEKTHBHOE



OICHNBAHHUC CBOCIO BKJIaJda B PCHICHUC 06IHHX 3aJa4 KOJUJICKTHBA, Yy4CT

0COOEHHOCTEH Pa3IMYHOIO POJICBOrO MOBEACHUs (JIUAEP, TOUMHEHHBIN U Jp.).

OueHuBaHHUE CBOEH NIEATEIBHOCTH C TOYKH 3PEHHUS] HPABCTBEHHBIX, IMPABOBBIX
HOPM, 3CTETUYECKUX LIEHHOCTEH. Mcronb30BaHue CBOMX MpaB U BBINOJIHEHUE
CBOMX OO0S3aHHOCTEH KaK TIpa)kJaHMHA, 4WIeHa o0IlecTBa U y4eOHOro

KOJIJICKTHBA.

Cnucok iureparypbl
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. bror-coobuiectBo mobureneit po6oToB Jlero ¢ mprumepamMu nporpamm
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. JlJabopaTopHbI€ MPAKTUKYMBI IO TPOrPAMMHUPOBAHUIO [ DIEKTPOHHBIHN pecypc]
http://www.edu.holit.ua/index.php?option=com content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

. OOpa3zoBarenbHas nporpamma «BBeeHre B KOHCTPYHUPOBAaHHUE POOOTOBY U

rpaduUecKuil A3bIK IPOrpaMMHUPOBaHUs poOOTOB [DieKTpoHHbBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

. I[IpuMepsI KOHCTPYKTOPOB U IMTPOTPaMM K HUM [ DJIEKTPOHHBIH pecypc] /
Pexxum moctyna: http://www.nxtprograms.com/index2.html
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http://www.russianrobotics.ru/actions/actions 92.html
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pOOOTOTEXHUKA

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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KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

CocraB KOHCTPYKTOpa
LEGO MINDSTORMS
EV3.

S3pIKH
POTPaMMHPOBAHUS.
Cpena
MPOTPaMMHUPOBAHUS
MOJTyJisl, OCHOBHBIE
0JIOKH.

QITOPUTMA, CHCTEMBI
KOMaH/{ UCIIOJHUATEIS
(CKN)

HNmMmeTts 0011ce
MIPEJICTABICHHUE O CPeJIe
POrpaMMUPOBAHUS
MOJTyJIsI, OCHOBHBIX
OJI0Kax.

IIosnaBaTebHbBIE:
obueyuedHvie —
HCIIOJIb30BaTh OOIIIHE
MIPUEMBI PEIICHHUS
MOCTaBJICHHBIX 3a]1a4;
KommyHukaTuBHbIe:
UHUYUAMUBHOE
compyoHU4ecmeo —
CTaBUTH BOIIPOCHI,
o0palaThCs 3a MOMOMIBIO,
MPOSIBISATH AKTUBHOCTH IS
pereHust
KOMMYHHUKATHBHBIX 337124

CIIOPHBIX CUTyallui

E 2 g IInanupyemble pe3yabTaThbl 00y4eHHUSs
5| & Pazpnen/ =
=~ S o Buasbi koHTpOJISA
5| = Tema 0 IIpeameTtHbIe YHuBepcanbHbIe JImuHoCcTHBIE
5 2 5 pe3yJabTaThl yueOHble neicTBus Y'Y/ pe3yabTarsl
Tema 1. BBenenne B pooororexnuky (10 u)
1-5 | Po6otel. Buasl poOoTOB. 5 | UmeTh obmue | PeryasituBHbIE: Cmwbicnooopaszosanue | becena,
3HayeHue poOOTOB B MPEeCTaBICHUS 0 | yenenonazanue — — aJIeKBaTHas 3auer 1o
KHU3HH YeJIOBEKa. 3HaYeHHe poOOTOB B | hopMyIHpOBaTh U MOTHBAIMS yUeOHOH | MpaBHUIaM pabOThI
OcHOBHbIE HaPaBJICHUSA KHU3HH YeJIOBeKa. yIep>KUBaTh y4eOHYIO JIeSITEIIbHOCTH. C KOHCTPYKTOPOM
IPUMEHCHHUS POOOTOB. 3HaTh NpaBmWiia pabOTHI C | 3a/1a49Yy; Hpascmeenno- LEGO
[IpaBuna paboTsl ¢ KOHCTPYKTOPOM NAAHUpPOBaHUe — BBIOUPATh | dmuuecKast
koHcTpykTopoM LEGO nercTBus opueHmayus —
6-10 | Ynpasienue podoTamu. 5 | 3HaHue MOHATHA B COOTBETCTBHH C yMeHue u3berarb WHauBu Ty a bHbINA
MeToap! 001IeHHS © aIrOpUTMa, IIOCTaBJIEHHOM 3a7a4eil 1 KOH(JIMKTOB U , bpoHTaTBHBIN
poboToM. UCIIOJTHUTEIIS YCIIOBUSIMU €€ peaM3allii. | HaXOJAUTh BBIXOJBI U3 | ONPOC

Tema 2. 3nakomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (24 4)




11-16

[TpaBuiia TEXHUKH
0€3011acHOCTH IPH padboTe
¢ poboTamu-
KOHCTPYKTOpPaMH.
[IpaBuna oOpareHus ¢
pob6oTtamu. OCHOBHBIE
MeXaHUYECKUE JIETaTN
KOHCTPYKTOpa U UX
Ha3Ha4YCHUE.

3HaHUE COCTABHBIX
4acTeH YHUBEPCAIBHOIO
komruiekra LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIIUH.
CriocoOHOCTD yuaruxcst
BOCIIPOM3BECTH JTAIIbI
CcOOpKHU U OTBETUTH HA
BOITIPOCHL.

17-22 | Monyns EV3. O630p, 3HaHUe Ha3HAUECHUE
9KpaH, KHOIIKU KHOIIOK Mozyist EV3.
yIpaBJICHUS] MOAYIIEM, YMeHue cocTaBUTh
WHJINKATOP COCTOSHUS, MPOCTEHIITYIO
HOPTHI. Y CTaHOBKA IporpaMmy Io IadJIoHy,
Oatapeit, criocoObl COXPaHSTh U 3aIyCKaTh
9KOHOMHH SHEPTHH. nporpamMmy Ha
Bxirouenne momyns EV3. BBITIOJTHEHHE
3anuce NporpaMMel U
3aITycK ee Ha
BBIIIOJTHEHUE.

23-28 | CepBomotopsl EV3, 3HaHue apaMeTpoB
CpaBHEHHE MOTOPOB. MOTOpa U UX BIUSHUE HA
MOUIHOCTb U TOYHOCTh paboTy Mozenu
MoTopa. MexaHuka Nwmets nipeacraBieHue o
MEXaHU3MOB U MAIIIMH. BU/IaX COCIUHEHUN U
Bunp! coenunenunii u nepeaay.
nepeaayd U UX CBOMCTBA.

29-34 | Coopka mojenu poboTa CrocoOHOCTh yJanuxcst
110 UHCTPYKILIUU. BOCITIPOU3BECTH 3TaIbl
[IporpammupoBaHme cOOpKH U OTBETHTH Ha

JIBYDKEHUS BIIEpe]l Mo
IIPSIMOM TPAeKTOPHHU.
Pacuet uncna 060poTOB

BOIIPOCHI.
YMeHue BBIOJTHUTD
pacueT uucia 000poToB
KoJieca Juist

PeryasituBHblie:
n1aHuposanue — BEIOUpaTh
JIEWCTBHS B COOTBETCTBHH C
MOCTAaBJICHHOM 3aJlaueil u
YCIIOBUSIMU €€ pean3aliii.
IlosHaBaTeabHBIC:
obweyuebHvie — yMEHHE
CaMOCTOSITENIbHO BBIACISTh
1 (OpMyIUPOBATH
MO3HABATEJIbHYIO LIEIb
YMEHHE pa3eniTh
MPOIIECCHI HA ATAIIBI,
3BEHbsI; BBIJICIICHHE
XapaKTEepHBIX TPUUUHHO-
CJIEICTBEHHBIX CBSI3EH.
KommyHukaTuBHbIe:
UHUYUAMUBHOE
compyoOHU4ecmeo —
CTaBUTH BOIIPOCHI,
00paIaThCs 3a MOMOIIBIO;
MPOSIBISATH AKTUBHOCTH BO
B3aUMOJICUCTBHUU IJI1
pelieHus
KOMMYHUKATHBHBIX 331249

Cwmvicnoobpazosanue
— aJIeKBaTHas
MOTHUBaIUS YIeOHOU
JESITEbHOCTH;
aKTyaau3anus
CBEJICHUI U3 JINYHOIO
KU3HEHHOTO OTIbITA;
dbopmupoBanue
TOTOBHOCTH K
MIPOIOJIKEHHIO
00yYeHUS C TETBI0
MOJTy4EeHHUs
WH)KEHEPHOTO
o0pa3zoBaHus;
OCBOEHHE TUITHYHBIX
CUTYaLHI
yIIpaBJICHUS
poGoTamu.
Hpascmeernno-
omu4ecKas
opueHmayus —
yMeHHE n30erath
KOH(JIUKTOB U
HAXOJUTh BBIXOJIbI M3
CHIOPHBIX CHTYAIIHid

becena

3ader 1o
TpaBHIaM
TEXHUKHA
0e30ImacHOCTH

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MIPAKTUKYM




KOJICCa AJIA IMPOXOKACHUA
3aJaHHOI'0 PACCTOSAHUA.

IMPOXOKIACHUSA
3aJaHHOI'0 PACCTOSHMAA.

. Jarunku LEGO MINDSTORMS EV3 EDU u ux napamerpsbi. (32 u)

Tema 3

35-39 | Jlatumk KacaHusl. 5 | YMmenue pemarth 3a7a9u
YcTpolicTBO JaT4nKa. Ha JIBIDKEHUE C
[Ipaktukym. Pemenne HCIIOJIb30BaHUEM
3a/1a4 Ha JBUKCHHE C JaTYMKA KaCaHUS.
UCTIOJIb30BaHUEM JIaTUHNKA
KacaHusl.

40-44 | JlaT4uK 1BETa, PEKHUMBI 5 | 3naHue BIUsIHUE
paboThI JaTUUKA. PEeIMETOB Pa3HOTO
Pemenue 3a1a4 Ha I[[BETA Ha IMOKa3aHUs
JBUKEHHE C JaTYHMKa OCBEIIEHHOCTH
UCTIOJIb30BaHUEM JIaTUHKA

45-49 | VipTpa3ByKOBOW AaTUUK. | S | 3HaHHE OCOOCHHOCTEH
Pemenue 3anay Ha paboThI naT4nKa
JBUKECHHE C YMeHnue pemath 3a1a4u
UCTIOJIb30BaHUEM JIaTUNKA Ha JIBIDKEHUE C
paccTosiHUS UCTIOJIb30BaHUEM

JaT4YMKa PACCTOSHUSI.

50-54 | T'mpockormmieckuii 5 | YMmenwue pemarth 3aa9u
natuuk. Ma}pakpacHsii Ha JBWXKCHUE C
JATYUK, PEKUM UCTIOJIb30BaHUEM
NPUOIKEHUS, PEKUM THPOCKOTINYECKOTO
MasKa. JaTyuKa.

55-60 | TToakiaroueHre JaTYNKOB 6 | YMeHne Ha3bIBATEL
¥ MOTOPOB. JMATIUKH, UX QYHKIUU U
Wntepodeiic mogynsa EV3. CHOCOOBI MOJKITIOUYEHUS
[Ipunoxxenus Moays. K MOJYJIIO;
[IpencraBnenue nopTa. MPaBHIBLHO pabOTaTh C
YnpaBieHne MOTOPOM. KOHCTPYKTOPOM

61-66 | [IpoBepounas padoraNe 1 | 6 | O606mIeHHE N
10 TeMe «3HaKOMCTBO C CHCTeMaTH3aIus

PeryasiTuBHbIC:
naaHUpoeanue — BIOUpaTh
JEHCTBUS B COOTBETCTBHH C
IIOCTaBJIICHHOM 3a/1a4eil U
YCIIOBHSIMU €€ peain3aliy.
IHo3naBarenbHbIE:
obweyuebnvie —
CaMOCTOSITENILHO BBIJEISTh
1 (OpMyTUPOBATH
MIO3HABATEJIbHYIO 1IEJIb.
KommyHukaTuBHbIe:
UHUYUAMUBHOE
compyoHU4ecmeo —
CTaBUTh BOIIPOCHI,
o0palartbcs 3a MOMOILBIO;
MPOSIBIISITH AKTUBHOCTH BO
B3aUMO/ICICTBUY 1JIs
peleHus
KOMMYHUKATHBHBIX 3a/1a4
ynpaenenue
KOMMYHUKayue —
aJIEeKBaTHO HCIIOJIb30BAThH
pedb U1 INIAHUPOBAHUS U
peryJisiuuu CBoei
JIeSITEIIbBHOCTH

Cmbicnoobpaszosanue
— aJIeKBaTHAas
MOTHUBaIUS YIeOHOU
JESITeTTbHOCTH.
Hpascmeenno-
amudeckasn
opueHmayus —
yMeHue u3berath
KOH(JIUKTOB H
HAXOJUTh BBIXOJIbI H3
CIIOPHBIX CUTYaILMi

becena,
MIPAKTUKYM

NunuBunyansHbIin
, coOpaHHas
MOJICIb,
BBIITOITHSIOIIAS
MpeanojaracMpie
ICUCTBHA.

NupuBunyanbHbIin
, coOpaHHas
MOJICIIb,
BBIITOTHSIOIIAS
MIPEANOJIaracMple
JEUCTBHUA.

becena,
MPaKTUKYyM

becena,
MPaKTUKYM

IIpoBepounas
pabora Ne 1




pob6oramu LEGO

OCHOBHBIX ITOHSTHI ITO

MINDSTORMS». TeEME
Tema 4. OcHOBBI NPOrpaMMHPOBAHNS U KOMIILIOTEPHOI JTIOTUKH (44 )

67-71 | Cpena 5 | CnocobOHocth yuamuxcs | Pezyisamuensie YY/I: Cmwbicnooopaszosanue | becena,
MPOrpaMMUPOBAHUS BOCTIPOM3BECTH ITAIIbI TUTAHUPOBAHUE - — aJIeKBaTHAas MPaKTUKYM
monyist. Coznanue IPOTPaMMHPOBAHUS H orpezieTICHNE MOTHBAIHS YIeOHOM
POTrPaMMBI. OTBETUTH Ha BOIIPOCHI. MOCJIEI0BATEIbHOCTH JeSITeIIbHOCTH;

VY nanenue 6J10KOB. IPOMEKYTOUHBIX TIETIeH ¢ aKTyaJTH3aIxs
BrimonHeHne nporpaMmsl. Y4€TOM KOHEYHOT'O CBE/ICHUI U3 IUYHOTO
CoxpaHeHHUE U OTKPBITHE pe3ynbTara. ’KM3HEHHOTO OTIBITA;
POTPaMMBEI. YMeHue ucronbp30BaTh dbopmupoBanue

72-76 | CyeTuymK KacaHuM. 5 | YMeH#ne ucronib30BaTh pa3jinyHble CpeacTBa TOTOBHOCTH K WNunuBuyanbHBIT
BeTBnenue no qaTunkam. BETBJICHUS IIPU PEIICHUH | CAMOKOHTPO/SA (JHEBHUK, | IPOJOKEHHIO , coOpaHHas
MeTo1bI IPUHATHS 3a/1a4 HA JBHKECHUE nopTdoano, TaGTUIIBI 00y4eHUS C TEBIO MOJIEJIb,
pernieHuii po6oTom. TOCTIKEHUS PE3yJIbTaTOB, | MOJTY4EHUS BBITOJTHSOLIAS
Monenu noBeieHUs IPU Oecena c yuuTesaeM U T.11.). | UHKEHEPHOTO TpeToaraeMple
pPa3HO00OPa3HBIX Ilo3naseamenvuvie YY/I: o0Opa3zoBaHus; JICUCTBUSI.
CUTYaLUsIX. Ymenne MccnenoBanue OCBOEHHE TUIHYHBIX

77-81 | IlporpammHuOe 5 | YMeHue ucronb30BaTh HECJIOXKHBIX MPAKTUYCCKUX | CUTyalluit becena,
obecneuenne EV3. LUKJIbI TP PCILICHUH CHUTYAIINid, BBIIBIXKCHUE YHIpaBJICHUA MPaKTUKYM
Cpena LABVIEW. 3a7a4 Ha IBIKEHUE MIPEATIOJI0KEHUH, poboTamu.

OCHOBHOE OKHO IIOHUMAaHue Hpascmeenno-
CBoiicTBa U CTPYKTypa HEOOXOJIMMOCTH UX omu4ecKas

IPOEKTa. MIPOBEPKHU Ha MPAKTHUKE. opuenmayusi —
Pemenne 3anau Ha Hcnonp3oBanue yMeHue u3berarb
JBUKEHHE B0 CTOPOH HPAaKTUYECKUX U KOH(JIUKTOB U
KBajpara. 1abopaTopHBIX PadoT, HAXOUTh BBIXOJIbI K3
Hcnonk3oBaHue MUKIOB HECJIOKHBIX CHOPHBIX CUTYaIHid
IPU pPEllIeHUH 3a]a4 Ha IKCTIEPUMEHTOB JIJISI

TIBIDKEHUE. JIOKa3aTeIbCcTBA

82-86 | IIporpaMMHbIe OJIOKH U 5 | CriocoOHOCTD ydammxcst | BBIIBUTAEMBIX Becena,
AJIUTPBI BOCIIPOU3BECTH dTaIbI NPEATION0KEHUH; ONTUCAHHUE MIPAKTUKYM
IIPOrpaMMHUPOBAHUS cOOpKH 1 PEe3yNbTATOB OTUX PaboT

IpOrpaMMUPOBAHUS U




Crpanunia anmnapaTHbIX
CpeAcCTB

PenakTop xoHTEHTa
HNucTpymMeHTsI
Ycrpanenue Henosnaaok.
[lepesanyck Moayiis

OTBETHUTH HA BOIIPOCHI
YUUTEIIS.

87-91 | Peurenue 3a1a4 Ha CrocoOHOCTh yJanuxcst
JIBU)KEHUE 110 KPUBOW. BOCIIPOM3BECTH JTaIIbI
HesaBucumoe MPOrPaMMHUPOBAHUS U
yIpaBJICHUE MOTOPaAMHU. BBITIOJIHSTH PACUET yIiia
[ToBopoT Ha 3a7aHHOE MIOBOPOTA.
qucIo rpaaycoB. Pacuer
yTJ1a OBOPOTA.

92-96 | Mcrmoyb30BaHME HIYKHETO YMeHue pemats 3a1a91
JaTYMKA OCBEIICHHOCTH. Ha JIBIDKEHUE C
Pemenue 3agau Ha OCTaHOBKOM Ha YEPHOM
JBUKEHHE C OCTAHOBKOM JIMHAA
Ha YEpHOU JIMHUHU.

97- | Pemienue 3a1a4 Ha YMeHue pemaTh 3aa4u

101 | pgBUXkEHUE BAOJIB TUHUMU. Ha IBIMO)KEHUE BIOJIb
KanubpoBka natunka YepHOU JINHUH
OCBEIICHHOCTH.

102- | [IporpammupoBaHue YMeHue pemaTh 3aJa4u

106 | monyneii. Pemenue 3anau Ha MPOXO0XKJIEHUE 10
Ha MPOXOXKJIECHUE TIO TMOJTO U3 KIIETOK.
TIOJTFO U3 KJIETOK

107- | CopeBHOBaHHE POOOTOB O60061mmenue u

110 | ma recroBom mose. 3auet CHUCTeMAaTH3aIMs
BPEMEHU M KOJINYECTBA OCHOBHBIX ITOHATHUH 110
OIUOO0K Teme «OCHOBBI

POrpaMMUPOBAHUS

Kommynuxamuenvie YY/[:
YMeHue onpeneisaTh
HanboJiee parmoHAIBHYIO
MOCJIEIOBATEILHOCTh
NEUCTBUH 110
KOJJICKTHBHOMY
BBITIOJTHCHHUIO y4eOHOM
3a7auu (TU1aH, allTOPUTM,
MOJYJTH | T.1I.), @ TAKXKE
aJICKBaTHO OLICHUBATh U
MIPUMEHSTH CBOU
CIIOCOOHOCTH B
KOJIJIEKTUBHOM
JIeATeTLHOCTH.

YMeHune caMoCTOSTEIIbHO
OIIEHUBATh CBOIO
JESITCIbHOCTD U
JIeSITCIILHOCTD YICHOB
KOJUIEKTHBA MOCPEICTBOM
CpaBHEHUS C
JEeSATETbHOCTBIO APYTHUX,
YCTaHOBJICHHBIMU
HOPMaMHU.

YMeHne HCIojIb30BaTh
MOHOJIOT ¥ TUAJIOT JJIs
BBIPAKCHUS
JI0Ka3aTeJIbCTBA CBOECH
TOYKH 3PEHUS.

NunvBunyanbHbII
, coOpaHHas
MOJIENb,
BBIITOITHSIOIIAS
MpeanojaraeMpie
ICUCTBHA.

NunvBunyaabHbII
, coOpaHHas
MOJETb,
BBIITOJTHSIOIIAS
npeArnoiaraeMple
ICUCTBHS.

becena,
MPaKTUKYM

CopeBHOBaHHE
poboToB

Tema 5. [IpakTHKYM 110 cOOpPKe POOOTH3NPOBAHHBIX cucTeM (42 )




111- | Uzmepenue 3HaHue Ha3HAYEeHUS U
116 | ocBeleHHOCTH. OCHOBHBIX PEKHMOB
OnpenesieHue UBETOB. paboTHI TaTYMKA IIBETA
PacnioznaBaHue 11BE€TOB.
Hcnonp3oBanue
KOHCTPYKTOpa B KQ4eCTBE
1M (poBoii 1abopaTopum.
117- | U3mepeHue paccToSTHUN 3HaHME Ha3HAYEHUE U
121 | 1o 0OBEKTOB. OCHOBHBIX PEKHMOB
CkaHupoBaHUE paboThI
MECTHOCTH. YIBTPa3BYKOBOT'O
JIATYMKA.
122- | Cuna. ITneuo cusbl. YMeHue BBINOJIHATh
127 | IlogwemHBIiA KpaH. pacyeTsl npu
Cuetunk KOHCTPYUPOBaHHUH
06opotoB. CKkopocTh MOTbEMHOTO KpaHa.
BpAIllEHUs] CEPBOMOTOPA.
MomHOCTE.
128- | YnpaneHnue po6OTOM C YmMmenue
132 | moMOIIBIO BHEITHHUX pOrpaMMHPOBAThH
BO3JIEUCTBUH. pobora,
Peakmnust poboTa Ha 3BYK, OCTaHABJIMBAIOIIET OCS
I[BET, KaCaHUE. Ha ONpPECICHHOM
Taiimep. PacCTOSHUHU 10
NPETSTCTBHS
133- | [IBmxeHUE 110 3aMKHYTOM Hanucanue nporpaMMebl
137 | tpaekTopuu. Pemenue JUISL IBUDKEHUS TIO KPYT'Y

3aJla4 Ha KPUBOJIMHEMHOE
JIBIDKEHHE.

Yyepe3 MEHIO
KOHTpOJIIEpa. 3amycK U
OTJaJIKa IPOTrPaMMBI.
Harnmcanne npyrux
IPOCTHIX IPOTPaMM Ha
BbIOOD yyaluxcs U ux

Pecynamuenvie YY/[:
MJIaHUPOBAHUE -
oTpeieNieHne
II0CJIEI0BATEIBHOCTH
MPOMEKYTOUHBIX LIEJIEH C
Y4€TOM KOHEYHOI'O
pe3yJbTaTa.

YMEHHE BHOCUTD
HEOOXO0IUMBIE IOTIOJTHEHUS
Y U3MEHEHUS B XOI€
penieHus 3aaay.
Ilo3nasamenvnuvie YY/I[:
dopMHUpOBaHKE
CHCTEMHOI0 MbIILJICHUS —
CIOCOOHOCTH K
PaccMOTpPEHUIO U
OTHMCAHUIO OOBEKTOB,
SBJICHUM, IPOLIECCOB B BUJIE
COBOKYITHOCTH OoJiee
IIPOCTBIX 3JIEMEHTOB,
COCTaBJISIIOIIMX €IUHOE
LeJoe.

OCYIIECTBUTH IEPEHOC
3HAHWM, YMEHU B HOBYIO
CUTYAIHIO JUIsl PELLICHUS
npo6iieM, KOMOMHUPOBATH
M3BECTHBIE CPEACTBA IS
HOBOTI'O peIlIeHus: MpoodieM;
Kommynuxamuenwvie YY/I:
YMenue onpenensith
HaunOoJiee palMoOHAIBHYIO
MIOCJIE0BATEIBHOCTh
JIEVCTBUU I10

dopMHpOBaHUE
TIOHSITHSI CBSI3U
pPa3IMYHBIX SBJICHUH,
IIPOLIECCOB,
00BLEKTOB;
aKTyaJu3aius
CBEJICHUU U3 JINYHOT'O
JKU3HEHHOTO OIThITa
nHGOPMAIMOHHON
JIESITeTHHOCTH;
OCBOEHHE TUIHYHBIX
CUTYaLHI
yIIpaBJIeHUs
poboTaMu, BKJIIOYast
i poByIO OBITOBYIO
TEXHUKY.
dbopmupoBanue
YMEHUS
OCYILIECTBIISATH
COBMECTHYIO
UHPOPMALIMOHHYIO
JEeSITENTbHOCTh, B
YaCTHOCTH, TIPH
BBIITOJTHCHU T
y4eOHBIX 3aJaHH, B
TOM YHCJI€ IPOEKTOB.

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MPaKTUKYM

NunuBunyansHbIn
, coOpaHHas
MOJIETIb,
BBIITOJTHSIOIIAS
MPEANOJaracMple
IEUCTBUA.

NunuBunyansHbI
, coOpaHHas
MOJICTIb,
BBIIIOTHSIOIIAS
MPEANOJIaracMple
IEUCTBUS.




CaMOCTOSTENbHAS KOJUIEKTUBHOMY
OTJaJIKa. BBITMIOJTHEHHUIO Y4eOHOM
138- | KoncrpyupoBanue 5 | Hammcanue nporpamMMbl | 3a/1a4H (IUIaH, aJITOPUTM, WunuBuyanbHBIT
142 | mopeneit po6OTOB ISt JIS ABMOKEHHS I10 MOJIYJIU U T.1I.), & TAKXKE , coOpaHHas
peIIeHus 3a/1a4 ¢ KOHTYpPY TPEYrOJbHUKA, | aJ€KBATHO OLIEHUBATbH U MO/IEITb,
HCIIOJIb30BaHHEM KBaJIpata. MPUMEHSTH CBOU BBITOJIHSIOIIAS
HECKOJIbKMX PAa3HBIX Po6or, 3anuceIBaromnit CIIOCOOHOCTH B MpeToIaracMble
BHUOB JaTYUKOB. TPACKTOPHIO IBHIKCHUS KOJUIEKTUBHOM JICHCTBHS.
Y IIOTOM TOYHO €€ JICATEIILHOCTH.
BOCITPOM3BOISIIIINIA YMeHne caMoCTOSITEIILHO
143- | Pemenue 3a1a4 Ha BBIXO 5 | Co3ganue u otimaaka OIICHUBATh CBOKO NunuBunyansHbIin
147 | u3 nabupuHra. IpOrpaMMBbl JUIs JeSITEeIbHOCTD U , cOOpaHHas
OrpannyeHHOe JBUXKEHHS poO0Ta JIeSITCIILHOCTD YICHOB MO/IETb,
JBMDKCHHE. BHYTPH TIOMEIIICHUS 1 KOJIJIEKTHBA IIOCPEICTBOM BBITOJIHSIOLIAS
CaMOCTOSITCIIBHO CpPaBHEHHUS C IpeToaracMple
OrudaroIero NESATEIHHOCTBIO JAPYTUX. JICHCTBHS.
NPT TCTBHS. YMeHHne HCIoiab30BaTh
148- | IIpoBepounas paboraNe2 | 5 | O6oOIEeHHE 1 MH)OPMALHIO ¢ YIETOM [TpoBepounas
152 | mo teme «Bunpl cUCTeMaTH3as 3TUYCCKUX U IIPABOBBIX pabota No2
JBUKEHUU POOOTOBY OCHOBHBIX IOHSATHH 10 HOPM.
TeMe «BUIBI NBUKECHUH
po6OTOBY
6. TBopuecKkHe MPOeKTHLIE PA0OTHI M copeBHOBaHus (28 u)
153- | Pabora Hax mpoekTamu 6 | YMeHHe cOCTaBISITh PeryasiTuBHbI€: Camoonpeoere- CopeBHOBaHUSA
158 | «/IBmikeHHeE 1O 3aJaHHOMI IUIaH JeHCTBUM I yenenonazarue — Hue —
TPACKTOPUIY, PEIICHHS CTIOKHOM npeoOpa3oBHIBATH CaMOCTOSITEIILHOCTD U
«KerenbpuHry. 3a1aun MPAKTHYECKYIO 3a/1a9y JIAYHAS
[TpaBuiia copeBHOBaHUIA. B 00pa30BaTEIIbHYIO; OTBETCTBEHHOCTH 32
159- | CopeBHOBaHHE POOOTOB 6 | YMeHue cocTaBisTh KOHMPOIb U CAMOKOHMPO/Ib | CBOU TOCTYIIKH. CopeBHOBaHUS
164 | ga TectoBOM moute. 3auer IUTaH OeHCTBUN I — MCIIOJIL30BaTh Cmbicnoobpaszosanue

BPEMCHH M KOJIMYECTBA
OLIUOO0K

pEIIEHHUSI CIIOXKHOMN
3a71a4un
KOHCTPYHUPOBAHUS
poboTta

YCTAHOBJICHHBIC ITPaBUJIa B

KOHTpOJIe criocofa
pClICHUs 3a/1a1u.

— CaMOOLIEHKa Ha
OCHOBE KpUTEPHEB
YCIIEUIHOCTH Y4eOHOM
JeATEIIbHOCTH




165- | KoncrpynpoBanwue PazpaboTtka
168 | coOcTBEHHOI MOIEIH COOCTBEHHBIX MOJEIIEH B
pobota rpymnmnax.
169- | IIporpamMmmupoBaHue U [TporpammupoBanue
180 | ucneiTanre cOOCTBEHHOM MOJIETH B TpyIIax
Moes poOoTa.
181- | Ilpe3enTaruu u 3ammura [Ipe3enTtanust Mmoaemnei
196 | mpoekra «Moit
YHUKaJIbHBIH pOOOT»
197- | Ilpe3eHTanuu u 3amuTa [IpezenTanus moaenein
204 npoekra «Moii

YHHUKAJIBHBIN poOOT»

Io3HaBaTeabHBIE: 00U e
yuebHvle — TBOpUECKOE
pelieHre y4eOHbIX U
NPaKTUYCCKUX 3a/1a4:
YMEHHE MOTHBHPOBAHHO
OTKa3bIBaThCsI OT 00pasia,
UCKaTh OPUTHHAIBHBIC
peleHuUs;
CaMOCTOSITEIIEHOE
BBITTOJIHEHHUE PA3JIMIHBIX
TBOPYECKHUX padoT;
y4acTHE B IPOEKTHOU
JeSTeIILHOCTH
KoMMyHHKaTHBHBIE:
83aumooeticmaue —
dopmynpoBaTh
COOCTBEHHOE MHEHUE U
TIO3HIIUIO

Hpascmeenno-
omu4ecKas
opueHmayus —
HaBBIKH
COTpYJIHUYECTBA B
Pa3HBIX CUTYyalUsX,
YMEHHE HE CO3/1aBaTh
KOH(DJIMKTHBIX
CUTYallUi U HAXOJUTh
BBIXO/JIBI

Pemenue 3anau
(uHA. ¥ TpYII)

Penrenue 3amau
(MHI. ¥ TpyI)

3amnuTa mpoeKTa

3amnuTa mpoeKTa




