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5 kiaacce

TouacrTeiii MbIc 2024



INOACHUTEJIbBHAS 3AIINCKA

PabGouast mporpamma sJeKTHUBHOTO Kypca «OCHOBBI POOOTOTEXHUKH» Ha
npumepe tiatpopmel LEGO MINDSTORMS Education EV3 cocraBnena B
cootBeTcTBUM ¢ yueOHbIM uaHoM MBOY Toincrombicenckoit COILl No7 u BxoauT B
o0pa3oBaTenbHy0 0051acTh « TeXHOIOTHs».

Ucnonp3oBanne koHcTpykTopa LEGO EV3 mo3BonsieT co31arh YHHKaIbHYIO
o0pa3oBaTeNbHYI0 Cpely, KOTopasi CIOCOOCTBYET pa3BUTHUIO HWHXEHEPHOTO,
KOHCTpYKTOpcKoro wmbmuieHuss. B mpomecce padoter ¢ LEGO EV3 yuenuku
NpUOOPETAIOT ONBIT PELIEHUS KaK THIIOBBIX, TaK W HEMIA0JOHHBIX 3a7a4 IO
KOHCTPYHPOBAHHUIO, MPOrpaMMHUpOBaHUI0, cOopy naHHbIX. Kpome Toro, paGorta B
KOMaH/l€ CHocoOCTBYeT  (OPMHpPOBAHMIO  YMEHHUS  B3aUMOJECHCTBOBaTh €
COydeHUKamH,  (GOpMyIHpPOBaTh, AHAIMU3UPOBATH, KPUTHUYECKH  OICHUBATb,
OTCTauBaTh CBOM HJIEU.

LEGO EV3 o0ecneuuBaer npocTtoTy npu cOOpKEe HAaYaJbHBIX MOJENEH, 4YTO
MO3BOJISIET YYEHUKAM IOJIyYUTh PE3yJIbTAT B Mpejieiax OJHOI0 WX napbl ypokos. U
IIPY 3TOM BO3MOKHOCTH B MU3MEHEHUHU MOJIEIEH U IPOrpaMM — OYEHb IIMPOKHE, U
TaKO MOJXOJl MO3BOJSET YYAlIUMCS YCIOXKHATh MOJIENIb U MPOrpamMmy, MPOSIBIATH
CaMOCTOATENBHOCTh B H3yuyeHUH TeMbl. [Iporpammuoe obOecneuenne LEGO
MINDSTORMS Education EV3 o6namaer o4eHb HMIHMPOKUMH BO3MOKHOCTSIMH, B
YaCTHOCTH, MO3BOJISIET BECTH pabOuyr0 TEeTpaab M MPEACTaBISAThH CBOM IMPOEKTHI
npsiMo B cpefie mporpammHoro obecnedenus LEGO EV3.

Heasb Kypca:

N3yuenne kypca «PoOOTOTEXHMKAa» Ha ypOBHE OCHOBHOIO 00IEero oOpa3oBaHUS

HaIpaBJIeHO Ha JAOCTHMIXKEHUE CIEAYIOIIEeH 1eNH: pa3BUTHE MHTEpeca IIKOJbHUKOB K

TEXHUKE U TEXHUYECKOMY TBOPUYECTBY.

3agaumn:

1. [I03HaKOMUTH € NPAKTUYECKUM OCBOECHUEM TEXHOJIOTMH IPOEKTUPOBAHUS,
MOJIETMPOBAHUS U U3TOTOBJICHUS TPOCTEUIINX TEXHUYECKUX MOJIEIIEH.
Pa3BuBaTh TBOpUECKHE CITIOCOOHOCTH U JIOTHUECKOE MBIIIUICHHUE.

BbISBUTB U pa3BUThH NMPUPOJIHBIE 3aIaTKU U CIIOCOOHOCTHU JI€TEH, OMOTaIOIIHe

AOCTUYDb YCIICXa B TCXHUYCCKOM TBOPYCCTBC.



YueOHbIE MaTEpHUAJIBI:

1. Komocos /I. I'. IlepBeiit mar B po6oToTexHUKy. [IpakTukym mjist 5-6 kinaccoB\
. T'. Konocos. — M.: BUHOM. JlaGopatopus 3nanwii, 2012 — 292 c.

Ha6op xonctpykropoB LEGO MINDSTORMS Education EV3

[Iporpammuoe obecneuenne LEGO

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

ok wD

CpenctBa peammzauuu MKT matepuanoB Ha ypoke (KOMIIBIOTEP, MPOEKTOD,

IKpaH)

OO0umas xapakTepuCTHKA JIEKTHBHOIO Kypca

Onnoit wn3 BaxHbIX npobiieM B Poccun sBisitoTcss €€ HegocTaToyHas
00ECIIEYeHHOCTh MH)XEHEPHBIMM KaJpaMU M HU3KHH CTaTyC MHXKEHEPHOIO
oOpazoBanus. Celluac HEOOXOIMMO BECTH MOMYJISPU3ANNIO0 MPODECCUU HHKEHEpA.
HMHTeHCHMBHOE HWCIONB30BaHUE POOOTOB B OBITY, Ha MPOM3BOJACTBE W ToJe 00s
TpeOyeT, 4TOOBl MOJB30BATENM 00JIajall COBPEMEHHBIMU 3HAHUSIMU B 00JacTH
yhnpaBieHUs: poOOTaMH, YTO TO3BOJUT pPa3BUBATh HOBBIE, YMHbIE, OE30IMACHBIE U
Oosee NPOABUHYThIE ABTOMATH3UpPOBaHHBIE cHUCTeMbl. HeoOxonumo mpUBUBATH

HHTCPCC yHAIUXCS K obacTh pO6OTOTCXHI/IKI/I N aBTOMATU3HUPOBAHHBIX CUCTCM.

Taxke JHaHHBIA KypC JacT BO3MOXKHOCTh IIKOJBHHKAM 3aKpElHUTh H
MPUMEHNUTh HAa TPAKTHKE I[IOJYYEHHbIC 3HAHUS 1O TAaKUM JIUCIUIUIMHAM, KaK
MaTreMartvka, gusrka, uHpopMaTruka, TexHoJorus. Ha 3aHATHSAX MO TEXHUYECKOMY
TBOPUYECTBY y4allHecs COMNPUKACAIOTCS CO CMEXHBIMU 0Opa3oBaTesIbHbIMU
oOnacTsMuU. 3a CUET MCMOJIb30BAHMS 3araca TEXHUYECKUX MOHITHUH U CHEeUraIbHBIX
TEPMUHOB PACHIMPSIIOTCS KOMMYHHUKATUBHBIE (DYHKIIUU S3bIKA, YIIIYOJISIOTCS

BO3MOKXHOCTH JIMHI'BUCTUYCCKOI'O Pa3BUTHUA o6yqa}omerocsl.

IIpy  O3HAKOMJIEHMM C IpaBWJIaMU  BBIIOJHEHUS  TEXHUYECKUX U
DKOHOMHYECKUX pPACYETOB IPU IPOECKTUPOBAHMM YCTPOMCTB M MPAKTHUYECKOM
WCIIOJIb30BAaHUU TE€X WJIM MHBIX TEXHUYECKUX PEIICHHH IIKOJbHUKH 3HAKOMSTCS C
OCOOEHHOCTSIMU TIPAKTUYECKOTO MpUMEHEeHUs Marematuku. OcBauBasi TpHUEMbI
IMPOCKTUPOBAHUSI W KOHCTPYUPOBaHMs, pedsiTa MPUOOPETAIOT OIBIT CO3JaHUS

PCaJIbHBIX U BUPTYAJIbHBIX ACMOHCTPAIIMOHHbBIX Moz[eneﬁ.

[TonBeaeHne UTOroB pabOTHI TPOXOAUT B (popMe OOIIECTBEHHOMN MpPE3CHTAINH

(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(PEPEHIIUS U T.1I.).


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

Jlnia peanu3anuy nporpaMmbl UCHIOIB3YIOTCS 00pa30BaTeIbHbIE KOHCTPYKTOPBI
bupmel  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npeacTaBisger coboi HaOOp KOHCTPYKTHUBHBIX JeTajiei, MO3BOJSIONUX COoOpaTh
MHOTOUMCJICHHbIE BapHaHThl MEXaHU3MOB, HAa0Op JaTYMKOB, JABUTATENd U
MUKpokoMIibioTep EV3, KOTOpbIi yrmpaBisieT BCell MOCTPOCHHOM KOHCTpyKuuei. C
koHcTpykTopoM LEGO MINDSTORMS Education EV3 wuzaer Heobxommmoe

IIpOorpaMMHOC o0OecIieyeHueE.

Pacnpenesienue 4acoB HA y4eOHBbII roa:
KonudecTBo yacoB o yueOHOMY Tu1aHy - 34
KonnuectBo yueOHBIX Henenb - 34
KomnyecTBO yacoB B Hememo - 1
[11aHOBBIX KOHTPOJIBHBIX YPOKOB - 5

Htoro B TeMaTnueCcKoM IIaHUPOBAHUU HA 5 Knacce - 34

Iliianupyemblii pe3yJbTar:

CrumynupoBaTh MOTHMBALMIO YYAIIMXCS K TOJYYEHUIO 3HAHWUW, TOMOraTh
dbopMUpOBaTh TBOPUYECKYIO JIMUHOCTb.

CnocoOcTBOBaTh Pa3BUTHUIO HMHTEpPECa K TEXHUKE, KOHCTPYUPOBAHUIO,
IIPOrPaMMUPOBAHHUIO, BBICOKUM TEXHOJIOTUSM, dbopmupoBaTh HAaBBIKU
KOJUIEKTUBHOTO TPYAa.

CdopmupoBaTh HaBBIKA KOHCTPYUPOBAHUSA U ITPOTPAMMHUPOBAHUS pOOOTOB.

ChopmupoBaTh MOTHBALIMIO K OCO3HAHHOMY BBIOOPY  HMHXKEHEPHOM

HaIpaBJIEHHOCTU 00YYEHUs B JaJIbHEHIIIEM.

OCHOBHOE COIEP KXAHUE

1. BBenenue B po0OOTOTEXHUKY (2 1)

Po6otel. Buabl poOoToB. 3HaueHue poOOTOB B KU3HU uyenoBeka. OCHOBHBIE
HaIpaBJIeHUs TpUMeHeHus1 po0oToB. MckyccTBeHHbIN nHTEeIUEKT. [IpaBuna paboTs ¢
koHcTpyktopom LEGO

VYmpasnenue podoramu. Metossl o6menus ¢ po6orom. CoctaB koHcTpykTopa LEGO
MINDSTORMS EV3. BusyanbHble s3bIKM IporpaMMupoBaHus. X OCHOBHOe
Ha3HaueHWe U BO3MOXXHOCTH. Komanael ympaBiaeHuss pob6oramu. Cpena

MIPOTPaAMMUPOBAHUS MOJTYJIS, OCHOBHBIE OJIOKH.
2. 3nakomcTBO ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 4)



[IpaBuna TexHuWKM O€30MACHOCTH TpH padoTe ¢ POOOTAMH-KOHCTPYKTOpPaMHU.
[IpaBuna obpaiienus ¢ poboramu. OCHOBHbIE MEXaHUYECKHUE JIETAIU KOHCTPYKTOpA.
WX Ha3BaHHE U HA3HAYCHHUE.

Monyns EV3. O630p, skpaH, KHOTIKK YIIPaBICHUS MOJYJIEM, HHANKATOP COCTOSHUS,
NOpThI. Y CTaHOBKA Oarapei, cnocoObl 3KOHOMUHU 3Heprun. Brmtouenue moxyns EV3.
3anuch MpoOrpaMMbl U 3allycK ee Ha BbInoJiHeHue. CepBoMoTopsl EV3, cpaBHeHue
MOTOPOB. MOIIIHOCTh ¥ TOYHOCTh MOTOpa. MexaHnKa MEXaHW3MOB U MAllIUH. Bujsl
COEIMHEHUN U Mepelay U UX CBOMCTBA.

C6opxka pobotoB. Coopka Mojenn podoTa rmo uHeTpykuuu. [IporpamMmmupoBanue
JBUKEHUS BIEpE] MO MPSIMOM TpaeKTopuu. PacyeT uncina o00poToB Koseca s
IIPOXO0’KJICHUS 3aJaHHOTO PACCTOSIHUS.

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

Jatunku. /latunk xacanus. YcrpouctBo naruuka. [Ipaktukym. Pemenue 3amau Ha
JBUKEHUE C UCIIOJIb30BAaHUEM JaTUMKA KaCaHHUS.

JlaTuMk 1BeTa, peXUMbl pabOThl JAaTuvka. PelieHwe 3amad Ha JBMXKEHHE C
MCIIOJIb30BAaHUEM JIaTYMKA I[BETA.

YapTpa3ByKkoBOHM nartyuk. PenieHue 3axad Ha JBUKEHUE C UCIIOJIB30BAHUEM J1aTYMKA
paccTostHUS.

['mpockonmueckuid gatyuk. MHPpakpacHbI TATUMK, PEXKUM MPUOIMHKEHUS, PEXUM
MasiKa.

[ToaxkaroYeHNE TATYNKOB U MOTOPOB.

Unrtepdeiic wmonmyns EV3. Ilpunoxenus wmoxyns. IlpencraBnenue mopra.
YnpasiaeHre MOTOPOM.

[IpoBepounas padota Ne 1 o reme «3nakomMcTBO ¢ podotamu LEGO
MINDSTORMS».

4. OCHOBBI IPOrPAMMMPOBAHUSA U KOMIIBIOTEPHOM JTOTHKH (9 1)

Cpena mnporpammupoBanuss Moayns. Co3gaHue mporpamMmbl. Y jaajieHue OJIOKOB.
Beinonaenne nporpamMMbl. CoXpaHEHUE U OTKPBITUE IPOrPAMMBI.

Cueruuk kacaHuil. BeTBieHue no gatarikam. MeToabl TPUHSATUS PEIICHUN pOOOTOM.
Monenu noBeAeHUs IpU Pa3HOOOPA3HBIX CUTYaLIHSIX.

[Tporpammuoe o6ecrieuenne EV3. Cpena LABVIEW. OcnoBHOe okHO. CBOWMCTBA H
CTpyKTypa ImpoekTa. PemieHwe 3amady Ha JBWKEHUE BJOJb CTOPOH KBaJapara.

Hcnonb3oBaHue IMUKJIOB IIPpH PCIICHUH 3aaa4 Ha IBUKCHHC.



[IporpamMMHubie OMOKM W TaNATPbBl IporpamMmmupoBanusa. CTpaHHIA ammapaTHBIX
cpeactB. Pemakrop koHteHTta. MHCTpymMeHTHI. Y cTpaHeHne Hemnonaaok. Ilepesamyck
MOJYJIAL.

Pemenne 3amay Ha nBwkeHne 1o KpuBou. HesaBucumoe ymnpasieHue MOTOpAMH.
[ToBopoOT Ha 3a1aHHOE YMCIIO TpaaycoB. Pacuer yria moBopora.

Hcnonp30BaHME HUKHETO AaTYMKa OCBEUIEHHOCTU. PemieHue 3a1ay Ha JABUKEHUE C
OCTaHOBKOW Ha YepHOM JnuHUU. PelmieHwe 3amady Ha ABWKEHHE BIOJIb JIMHHM.
Kanu6poBka gaTurka OCBEIIEHHOCTH.

[IporpammupoBanue moxyien. PemeHne 3agad Ha IPOXOXKACHUE IO MO0 U3
kieTok. CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE.

5. lIpakTukyMm o cO0pKe poOOTH3MPOBAHHBIX cCHCTEM (8 1)

N3mepenne ocBemeHHOCTH. OrnpeneneHne [BETOB. Pacno3HaBaHHWE LIBETOB.
Hcnonp3oBanue KoHCTpyKTOpa Lego B kauecTBe U POBOI J1aOOpaTOpPHH.
N3mepenne paccTosiHui 10 00beKTOB. CKaHUPOBAaHUE MECTHOCTH.

Cuna. Ilnedo cuibl. [logbemusiii kpaH. CueTunk 000poTOB. CKOpPOCTH BpallleHUs
cepBoMoTOpa. MoIHOCTh.  YropaBiieHHEe poOOTOM € TOMOUIbIO  BHEIIHHUX
BO3/ICCTBUM.

Peakiust po6oTta Ha 3ByK, IIBET, Kacanue. Taitmep.

JIBrokeHnMe 1O 3aMKHYTOM TpaekTopuu. PemieHue 3amad Ha KpPHUBOJIHMHEMHOE
JBUKEHUE.

KonctpynpoBanue wmojeneir poOOTOB uisl peuieHHsl 3afad C HUCIHOJIb30BaHUEM
HECKOJIbKMX Pa3HbIX BHUJIOB JaTYMKOB. PemieHue 3amay Ha BbIXOA U3 JaOWPHUHTA.
OrpaHu4eHHOE ABUKEHHUE.

[TpoBepounas padota Ne2 no teme «Bubl 1BMKEHUI poOOTOBY

6. TBopueckue nNpoeKTHHIE PA0OTHI U COPEBHOBAHUA(S 1)

[IpaBuna copeBHoBanui. PaGora Hag mpoekTaMu «J/[BkeHHe 10 3aJaHHOU
TpaekTopumn», «Kereabpunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM IOJIE.
KoncTtpynpoBanue codbctBeHHOM Monenu podora. [IporpammupoBaHye U UCIIBITaHNE
coOcTtBeHHOU Mozenu poboTa. [logBenenne utoroB padbotel yvammxcs. [loarotoka
JOKJIa/I0B, MpPE3EHTAIMi, CTEHIOBBIX MAaTepUajoB [JIsi WUTOTOBOM KOH(EPEHIIUH.
3aBepiieHne co3lanus MOIeIe poOOTOB /IJIsi UTOTOBOM BHICTaBKH.

OO0masi MpoIOKUTETLHOCTh Kypca cocTaBisieT 34 yaca, KOTOpBIC pacmpe/eicHb

CJIETYIOITUM 00pa3oM:



YueOHO-TeMaTHYecKoe IVIAHUPOBAHUE

Ne HaumeHoBaHMe pa3iejioB M TeM Bcero Buabl KOHTpOJIs
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3nakomcTBO ¢ pobotamu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hdaruuku LEGO u nx napameTpsl. 6 [IpoBepounas padora
4 |OcHOBBI NPOrPaMMHUPOBAHUS U 9 [IpoBepounas pabota
KOMITBIOTEPHOU JIOTHKHU
5 |[Ipaktukym mo coopke 8 [IpakTrueckas padora
pOOOTHU3UPOBAHHBIX CUCTEM
6 |TBopueckue MpoeKTHbIE PaOOTHI U 5 CopeBHOBaHUs
COpPEBHOBAHUS Mojieniel poOOTOB.
[Ipe3enranus
IPYIIIOBBIX TPOEKTOB
BCET'O 34

(I)OprI KOHTPOJIsA

1. IIpoBepounbie pabOTHI
2. IlpakTnueckue 3aHATUS

3. TBopueckue MpoeKThI

[Ipn opraHu3anuy NpPaKTUYECKUX 3aHATUA U TBOPUECKHX MPOEKTOB (POPMHUPYIOTCS
MaJiple TPYMNIBbI, COCTOSIIME M3 2-3 yyamuxcs. s KaKIOH Tpymnmnbl BbIIEIAETCS

OTAEITBFHOE pabovyee MECTO, COCTOSIIEE U3 KOMITLIOTEPA U KOHCTPYKTOpA.

[IpeoOnamaromeit  GopMoit  TEeKymIero  KOHTPOJS  BBICTYHNaeT  MPOBEpKa

paborocnocooHOCTH pOOOTA:

O BBISICHCHHUE TEXHHUUECKOM 3aJa4u,

O ompeAesieHUE MyTel pelIeHUs] TEXHUYECKOU 3aauu

Kontpons ocymectBisiercss B ¢GopMe TBOPUYECKUX IPOEKTOB, CAMOCTOSTEIHHOM

pa3paboTKu padoT.

MeTtoabl 00yueHust

1. Tlo3HaBaTenbHBIN (BOCHpI/IHTI/Ie, OCMBICJICHUE M 3allOMHHAHHUC YYalllUMHUCS
HOBOI'O Marcpuajia C IIPUBJIICYCHHUCM Ha6J'IIOI[eHI/I$I TOTOBBIX IIPHUMCPOB,
MOACINPOBAHMA, N3YUCHUA HJ'IJHOCTpElI.IHfI, BOCIIpHUATHA, aHaJIn3a u

000011IeHHs] MaTepUasoB);



Meton npoekToB (MpH YCBOEHUM U TBOPUECKOM MPUMEHEHUU HABBIKOB U

yMEHUH B mpoliecce pa3paboTKH COOCTBEHHBIX MO/IEEH )

. KOHTpOJILHBIfI MCTOJ (HpI/I BBIABJICHHHU KAa4CCTBA YCBOCHUA 3HaHHﬁ, HaBBIKOB

Y YMEHUI U UX KOPPEKIUS B MTPOLIECCE BBHITOJIHEHMS MPAKTUYECKUX 3a1aHHI)

['pynmoBast paboTta (MCTIOIB3YETCS TIPU COBMECTHOM COOpPKE MOJIeTieH, a TaKxKe

pHU pa3pabOTKe MPOEKTOB)

DopMBbI OPraHu3anuM y4eOHbIX 3aHATHI

YPOK-KOHCYJIbTAINS,

MIPAKTUKYM;

YPOK-IIPOEKT;

YPOK IIPOBEPKHU U KOPPEKIIMUA 3HAHUN U YMEHUM.
BBICTaBKa;

COPCBHOBAHHC;

Pa3paboTka KaX10ro npoeKTa peaanu3yercs B popMe BBINOIHEHUS! KOHCTPYHPOBAHUS

H IIpOorpaMMupOBaHuA MOJCIIN po60Ta JJIs1 pCIICHUA HpCI[J'IO)KGHHOﬁ 3aJa4un

IIpuMepHBIE TEMBbI POEKTOB:

CHpoexTupyiTe U MOCTPOMTE aBTOHOMHOI'O po0OTa, KOTOPBINA JIBUXKETCS IO
MIPaBUJILHOMY MHOTOYTOJIBHUKY U U3MEPSET PACCTOSHUE U CKOPOCTh
CrnpoekTupyite U TIOCTPOWTE aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET
MEepPEIBUTATHCS:

e Ha paccTtosHue | M

® UCIIOJIB3YS XOTS ObI OJTH MOTOP

® HCIIOJB3Ys IS IEPEIBUKEHUS KOJleca

® 2 TaKXKe MOKET 0TOOpaxkaTh Ha DKpaHE MPOIJICHHOE UM PACCTOSTHUE
CrnpoekTupyite U TOCTPOWTE aBTOHOMHOTO po00Ta, KOTOPBIA MOXKET
NepeMeIaThbes u:

® BBIYUCIATH CPEAHIOI0 CKOPOCTh

® a TAaKXKe MOXKET 0TOOpaxkaTh Ha KPAHE CBOIO CPETHIOI CKOPOCTh
CrnpoekTupyite W TOCTPOWTE aBTOHOMHOIO po00Ta, KOTOPBIA MOXKET
MepPEIBUTATHCS:

e Ha paccrosHue He MeHee 30 cm



® HCMOJb3Ys XOTs Obl OAMH MOTOP
® HE UCIOJIb3Ys JUIS IEPENBMKECHMS KOJIeca

5. ChpoexTHupyiite, MOCTpOTe M 3amporpaMMUPYHTE PoOOTa, KOTOPBIM MOMKET
JIBUTaThCS BBEPX MO KaK MOKHO 00Jiee KpyTOMY YKJIOHY.

6. CrnpoekTupyiite, MOCTPONTE M 3alpOrpaMMUPYHTE POOOTA, KOTOPBIM MOMKET
NEepeBUraTbCsl IO  TPAEKTOPUH, KOTOpas  o0pa3yeT  IOBTOPSAEMYIO
reoMeTpHUecKyio GuUrypy (Hampumep: TPEyroJbHUK WIIH KBApaT).

7. CrpoexkTupyiite u moctporte 0osee yMHOro poboTa, KOTOPBIM pearupyer Ha
OKpPYXKaIoIyl0 O00CTaHOBKY. 3alporpaMMHUpYWTE €ro Ijs HCIOJb30BaHUs
JATYMKOB LBETA, KaCaHWs, U YJIbTPA3BYKOBOI'O JAaTUMKA I BOCIPUATHS
Pa3JINYHBIX JaHHBIX.

8. Chopoektupyiite, TOCTPOUTE U 3alporpaMMUPYWTE POOOTHU3UPOBAHHOE
CyLIECTBO, KOTOPOE MOXKET BOCHPUHUMATH OKPYXAWOIIYIO Cpeny |
pearupoBaTth CIAEAYIOIIUM 00pa3oM:

® U3/1aBaTh 3BYK;
® 1K OTOOpaXkaTh UTO-IMO0 Ha 3KkpaHe moayis EV3.

9. CopoekTupyiiTe, MOCTPOMTE H  3alpOrpaMMHUpPYHTE POOOTU3UPOBAHHOE

CYILIECTBO, KOTOPOE MOXKET:
® YyBCTBOBATh OKPYKAIOILYyI0 OOCTAaHOBKY;
® pearupoBaTh ABUKEHUEM.

10.CpoekTupyiiTe, TMOCTPOUTE H 3alporpaMMHUPYHTE POOOTHU3UPOBAHHOE
CYILIECTBO, KOTOPOE MOXKET:

® BOCIIPMHUMATh yCJIOBUS CBETA U TEMHOTHI B OKpYKarolel o0CTaHOBKE;

® pcarupoBaThb Ha KaKJA0€ YCIIOBHUC PA3JIMYHBIM ITOBECACHUCM

IIpe3eHTanus rpynmnoBoro NpoeKra

[Ipoiiecc BBIOTHEHHS] HTOTOBOM paObOTHI 3aBEPIIACTCS MPOLIECYPOil Mpe3eHTAIIUN

JEUCTBYIOIIETO poOoTa.

[Ipe3enTanys COnpoBOKAACTCA TEMOHCTPALUEH ACHCTBYIOMIEH Moieu podboTa U
MpeACTaBIsAECT CO00H YyCTHOE cooOIeHue (Ha 5-7 MUH.), BKJIIOUaroIiee B cels
CIIEAYIONIYI0 HH(pOpMAITHIO:

- TeMa 1 000CHOBAaHUE aKTYaJbHOCTH MPOEKTA;

- ICJIb U 3a/1a41 ITPOCKTUPOBAHUSA,;



- 3Tanbl U KPaTKasi XapaKTEPUCTUKA IPOECKTHOMN AEATEIBHOCTH HA KaXXIOM U3

OTaIIOB.

OHCHI/IBaHI/Ie BBIHYCKHOﬁ pa6OTLI OCYHCCTBIIACTCA 110 PC3yJIbTaTaM IIPC3CHTAIIUH

poboTa Ha OCHOBE OIPEETICHHBIX KPUTEPHEB.

B pe3yabTare udydyeHnusi Kypca yqyanuecsi 10J15KHbI:

3HATH/MMOHUMATH

1. poap u MecTo pOOOTOTEXHUKHU B )KM3HU COBPEMEHHOTO OOIIIECTBA;

2. OCHOBHBIE CBEJICHHE U3 UCTOPUU Pa3BUTHUSI pOOOTOTEXHUKH B Poccuu u mupe;
3. OCHOBHBIX TOHSATHS POOOTOTEXHWUKH, OCHOBHBIE TEXHHUYECKHE TEPMUHEI,
CBSI3aHHBIE C MTPOIIECCAMH KOHCTPYUPOBAHUS U MPOTPAMMUPOBAHUS POOOTOB;
npaBuiia U Mepbl 0€30MMACHOCTH TP PadOTE C ANEKTPOUHCTPYMEHTAMU;

o0111ee YCTPOMCTBO U MPUHIIUIIBI ACHCTBUS pOOOTOB,;

OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

OOIIlyI0 METOJIUKY pacueTa OCHOBHBIX KUHEMATUUECKUX CXEM;

® NNk

HOPSAZOK OTBICKAHUS HEUCHPABHOCTEH B pPa3iMYHbIX POOOTU3MPOBAHHBIX

CUCTEMAX;

9. METOIUKY MPOBEPKH pabOTOCTIOCOOHOCTH OTAEIBHBIX Y3JIOB U JICTANCH;

10.0CHOBBI OMYJISPHBIX SI3BIKOB MPOTPAMMHUPOBAHUS;

l1.npaBuna TEeXHUKU OE30MACHOCTH TIpu paboTe B KaOWHETE OCHAIICHHBIM
AIEKTPOOOOPYI0BAHUEM;

12.0CHOBHBIE 3aKOHBI NEKTPUUYECKUX LENel, mpaBuiia 0€30MaCHOCTH MpH padoTe
C JICKTPUUECKUMH ETSIMU, OCHOBHBIE PaINO3IEKTPOHHBIE KOMIIOHEHTHI;

13.onpenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauOoJee
pacipocTpaHeHHbIE CUTYaIlMH, B KOTOPBIX TPUMEHSIFOTCSI pOOOTHI;

14.uMeTh mpencTaBiIeHUs] O MEPCHEKTUBAX PA3BUTHUS POOOTOTEXHUKHU, OCHOBHBIC
KOMIIOHEHTBI IPOTPAMMHBIX CPEJI;

15.0CHOBHBIE IPUHIIUIIEI KOMIIBIOTEPHOTO YIIPABIICHUS, HA3HAYCHUE W TTPUHIIUTIBI
paboThI IIBETOBOTO, yIBTPA3BYKOBOTO JATYMKA, JATYNKA KaCAHMSI, Pa3THIHBIX
UCTIOTHUTENIbHBIX YCTPOUCTB;

16.pa3nuunble cHOCOOBI Mepefaud MEXaHWYECKOTO BO3JEHCTBUS, pa3IUYHbIC

BU/IbI IIIACCH, BUbI U HA3HAUEHHUE MEXAHUYECKUX 3aXBATOB;

yMeTh
1. cobuparhb npocTeiliire MoAeNu ¢ ucnosib3zoBanueM EV3;
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2. caMOCTOSITEIbHO TMPOEKTUPOBATH M coOUpaThb U3 TOTOBBIX JeTasiei
MaHUIYJISATOPBI U POOOTOB Pa3IMYHOIO HA3HAYCHMS,;

3. ucnonp3oBaTh I NPOrpaMMHUPOBAHMS ~ MHUKpokommbioTep — EV3
(mporpamMmupoBaTh Ha auciuiee EV3)

4. BIajeTh OCHOBHBIMH  HaBBIKAMH  PaOOTBl B  BU3YaJIbHON  cpene
IPOrpaMMHUpPOBAHUS, IPOTPAMMHUPOBATh COOPaHHBIE KOHCTPYKLUHU MO 33a4u
HAYaJIbHOTO YPOBHS CIIOKHOCTH;

5. paspalaTeiBaTh M 3allUChIBaTh B BU3YaJbHON Cpele MpPOrpaMMHUPOBAHMS
TUIIOBBIE yIPaBJIEHUS pOOOTOM

6. TOJIb30BATHCSA KOMITBIOTEPOM, MPOTPAMMHBIMH MPOIYKTaMHU, HEOOXOAUMBIMH
U1 00Y4€HHUS [IPOrPaMME;

7. monbupath HEOOXOAUMBIE JAaTUMKU M UCIIOJHUTENIbHbIE YCTPOWCTBA, COOUPATh
IpocTeilre yCTpOHCTBA C OJIHUM WJIM HECKOJIbKMMHU JaTYUKaMU, COOMpaTh U
OTJIAXKUBATh KOHCTPYKIUU 0a30BbIX pOOOTOB

8. mpaBWJIBLHO BBIOMPATH BHJ IMEpeladyl MEXaHWYECKOTO BO3ACUCTBUSA IS
pPa3IMYHBIX TEXHUYECKUX CHUTyalluil, coOupaTh JEHUCTBYIOIIME MOJAEIU
pOOOTOB, a TAK)KE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BeCTU MHJIUBHUAYAJIbHBIC U TPYNIIOBBIC UCCIIEIOBATEIHCKUE PAOOTHI.
O0mue yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH

ITo3naBareabHas NeATEJIBHOCTDH

Ucnonb3oBanue aJisi MO3HAHUS OKPYXKAIOIIETO MHpa Pa3IUYHBIX METOJOB
(HabnrofieHe, WM3MEPEHHE, OMBIT, IKCICPUMEHT, MOJETUPOBAHUE U Jp.).
Omnpenenenre CTPYKTYphl OOBEKTA MMO3HAHUS, TIOUCK M BBIICTICHUE 3HAYUMBIX
(GYHKIIMOHATBHBIX CBSI3€H U OTHOIICHUM MEXIy YacTsIMHU IEJI0ro. YMeHHe
pa3aesaTh NPOLIECCHl HA ATalbl, 3B€HbS; BBIACICHUE XapAKTEPHBIX MPUUYUHHO-

CIIEICTBEHHBIX CBS3EH.

OmnpeneneHre aJeKBAaTHBIX CIIOCOOOB pelICHHs] Y4eOHOM 3aJadd Ha OCHOBE
3alaHHBIX ~ anropuTMOB. KOMOMHUpOBaHWE  WM3BECTHBIX  AJITOPUTMOB
NEATEIbHOCTH B CUTYyallMsX, HE MPENOIaratoluux CTaHJIApPTHOE MPUMEHEHHE

OJHOI'O U3 HHUX.
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CpaBHeHHE, COIOCTaBIICHUE, KIACCHU(pUKAIUSA, PAHKUPOBAHHE OOBEKTOB IO
OJTHOMY HJIM HECKOJBKUM TPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPHSIM. YMEHHE

pa3in4daTrb q)aKT, MHCHHC, 1O0Ka3aTCIbCTBO, TUIIOTC3Y, dAKCUOMY.

I/ICCJIGI[OBaHI/Ie HECIOXHBIX IMPAKTHYCCKUX CHTyaHHﬁ, BBIABHMKCHUC
Hp@I[HOJ'IO)KGHHﬁ, IIOHMMAaHHUEC HCO6XOI[I/IMOCTI/I HNX TIPOBCPKHU HaA IIPAKTHUKC.
Hcnonb3oBanue IMPAKTHYCCKUX U JIa60paTOpHBIX pa60T, HCCJIOKHBIX
OKCIICPUMCHTOB A A0Ka3aTrCJIbCTBa  BBIABUI'aCMBIX HpGI[HOJ'IO}KCHI/II‘/’I;

OIIMCAaHUC PC3YJIbTATOB 3THUX pa60T.

TBopueckoe pemieHue y4eOHBIX W TMPAKTUYECKHX  3a7ad: yMCHHE
MOTHUBHPOBAHHO OTKA3bIBATHCSI OT 00Opaslia, UCKaTh OPUTHHAILHBIC PEIICHHUS,
CaMOCTOSITEJIbHOE BBITIOJIHEHHWE PAa3UYHBIX TBOPYECKHX paboT; ydacTue B

HpOGKTHOﬁ ACATCIBHOCTH.

I/IH(l)OpMalll/IOHHO-KOMMyHI/IKaTI/IBHaH ACATCJIbHOCTD

AnekBaTHOE BOCHPUSTHE YCTHOW peYd U CIHOCOOHOCTh TNEpelaBaTh
COJIEp)KaHME MPOCIYIIAHHOTO TEKCTa B C)KAaTOM WM Pa3sBEPHYTOM BHJIE B

COOTBCTCTBHUH C LCJIIBIO yt{e6H0r0 3aJJaHu.

Oco3HanHOe O€rjoe 4YTEHHE TEKCTOB pAa3JIUYHBIX CTUJEH U JKAHPOB,
MPOBEICHNE MH(OPMAIMOHHO-CMBICIIOBOTO aHaiMu3a TeKcTa. Vcmonb3oBaHue
pPa3JIMYHBIX BUJAOB YTEHHUS (O3HAKOMUTEIBHOE, MPOCMOTPOBOE, MOMCKOBOE M
ap.).

BrnageHne MOHOJNIOTHYECKOW U JHAIOTMYECKOM PEYbI0. YMEHHE BCTyNaTh B
pedyeBoe OOIIEHWE, Y4YacTBOBaTh B jJuajore (MOHUMATh TOYKY 3pEHUS
cobeceqHUKa, MpU3HABaTh MPaBO Ha MHOe MHeHHeE). Co3/laHhe MUCbMEHHBIX
BBICKA3bIBAHUM, AJICKBATHO IMEPENAOIINX MPOCIYIIAHHYI0 W MPOYUTAHHYIO
uHGOPMAIMIO C 3aJlaHHOW CTEMEHbI0 CBEPHYTOCTH (KpaTKO, BHIOOPOYHO,
nonHo). CocraBieHue IuiaHa, TE3MCOB, KOHCHEKTa. [IpuBeneHue mnpumepos,
noadOp aprymMeHToB, (GopMynupoBaHue BbIBOJOB. OTpakeHUE B YCTHOW WIIU

NUCbMEHHOM (hopMe pe3yIbTaTOB CBOEH J1€ATEbHOCTH.

YMmenue nepedpaszupoBaTh MbICIH (OOBIACHATH «MHBIMU CJIIOBaMu»). BriOop u
HCIIOJIb30BAHUE BBIPA3UTEIBHBIX CPEICTB SI3bIKA M 3HAKOBBIX CUCTEM (TEKCT,
Tabmuua, cxema, ayAMOBHU3YyaJbHBIH pSI W JAp.) B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a1auei, cepoil U cuTyareil ooueHusl.
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Hcnonb3oBaHue JJI1 pCIICHUSA TTO3HABATCIIbHBIX M KOMMYHHKATHUBHBIX 3aaa4
Pa3iIndHbIX HCTOYHHKOB I/IH(l)OpMaHI/II/I, BKJIFOYasA OSHOUKIIOIICANU, CJIOBAPH,

NuTtepHeT-pecypcbl U apyrue 0a3bl JaHHBIX.

PediexcuBHasi 1eATEJILHOCTD

CamocTosiTenbHass OpraHu3anus y4eOHOW NeSITeNbHOCTH (TIOCTaHOBKA IIEIH,
IJIAHUPOBAHUE, OTNPEICIICHUE ONTUMAILHOIO COOTHOIIEHUS LEIN U CPEACTB U
1p.). Bnagenue HaBbIKaMy KOHTPOJISI M OLIEHKH CBOEH €SI TEIbHOCTH, YMEHUEM
MPEIBUACTh BO3MOKHBIE MOCIEACTBUS CBOUX AeucTBUM. [louck u yctpanenue
MIPUYUH BO3HUKIIMX TpyAHOCTEH. OlLIECHUBAHUE CBOUX YYEOHBIX JIOCTHUXKEHHIA,
MOBEJICHUSI, YePT CBOCH JTUYHOCTH, CBOET0 (PU3MUECKOTO W AMOIMOHAIBLHOIO
coctosiHusa. Oco3HaHHOE ompeaeneHne cdepbl CBOMX HHTEPECOB U
BO3MOkHOCTEH. CoOII0/IeHre HOPM TOBEJICHUS B OKPYKAIOIIEH cpejie, MpaBuil

3I0pPOBOTO 00pa3a *KU3HMU.

Bnagenne yMmeHHUSIMH  COBMECTHOM  JEATENBHOCTH:  COTJIACOBAHHE U
KOOPAWHAIIMSA JEATeIbHOCTH C JAPYTUMH €€ Y4YaCTHHUKAMH; OOBEKTHBHOE
OIICHMBAHHE CBOETO BKJaJa B pEIICHHE OOIUX 3aJad KOJUICKTHBA; YYET

OCOOCHHOCTEM pa3IMYHOrO0 POJIEBOTO MOBEICHUS (JIUIEp, MOJYMHEHHBIA U
ap.).

OueHnBaHue CBOEH JEATEIBHOCTU C TOYKH 3PEHHS] HPAaBCTBEHHBIX, MPABOBBIX
HOPM, ICTETUYECKUX IIeHHOCTEN. VICI0JIb30BaHHE CBOMX IPAB U BBIOJHEHUE

CBOMX OOS3aHHOCTEH Kak TpaKAaHWHa, 4YjeHa OOIIecTBa U y4eOHOro

KOJIZICKTHUBA.

B 2018-2019 yueGHOM Troly AJIEKTUBHBIN KYpC pealn3yeTcsl B CICIUATN3NPOBAHHOM
WHXEHEPHOM 5 Kiacce. DTO Kiacc C YriayOJdeHHBIM U3ydeHHeM GU3UKUA U

PaCIIMPEHHOM MMPOrPAMMON MO0 MAaTEMATHKE.
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. bror-coobmecTBo mobuteneit podoTos Jlero ¢ mpumepamu mporpamMm

[DnexTponHsIi pecypce] / http:/nnxt.blogspot.ru/2010/11/blog-post _21.html

. JJaBopaTopHbIe MPAKTUKYMBI 110 TPOrPAMMHUPOBAHUIO [ DIEKTPOHHBIN pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72 &Itemid=159&lang=ru

. OOpa3zoBarenpHas nmporpamma «BBeeHrne B KOHCTpyHpOBaHHUE POOOTOB» U

rpaduueckuit 31K IPOrpaMMUPOBaHUs POOOTOB [DIeKTpOHHBIHN pecypc] /

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

. [IpuMepsl KOHCTPYKTOPOB U MIPOTrpaMM K HUM [DIEKTPOHHBIN pecypc] /

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

. IIporpammel mgiist poboTa [DnexkTpoHHbIN pecypce] / http://service.lego.com/en-
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7. YueOHUK 0 MpOrpaMMHUPOBaHUIO poOOTOB (Wiki) [DreKTpoHHBIHN pecypc] /
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http://www.prorobot.ru/lego.php

http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
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http://www.slideshare.net/odezia/2014-39493928
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http://www.slideshare.net/odez1a/180914-39396539
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

MOAaYyJisd, OCHOBHEIC 0J10KH.

OJIOKax.

COmpyoHUYecmeo — CTaBUTh
BOMPOCHI, oOpamarbes 3a
MTOMOIIBIO0, IPOSIBIISATH
aKTUBHOCTb JUISI PeLLICHUS
KOMMYHHMKATHUBHBIX 3ajau

5 kanace

% @ g IInanupyemsle pe3yJibTaThbl 00y4eHHs
= o) g
&2 % Paznen/ =
=4 & Tema 2 n v 5 1 Buabi koHTpOJIS
s 5 2 0 peAMeTHbIe HHBepCalbHbIE yieHble HYHOCTHBIE
§ z § pe3yJbTaThbl aeiicrBus YY/| pe3yJbTaThl

Tema 1. BBenenne B pod0oTOTeXHUKY (2 4)

1 | PoGotsl. Buabl po6oTOB. 1 | Umetn obmmue | PeryisiTuBHBIE: Cmuicnoobpaszosanue | becena,
3HavyeHne poOOTOB B IIPEJICTaBICHUS 0 | yenenonazanue — — aJIeKBaTHas 3auet no
JKU3HU YETIOBEKa. 3HaueHue poOOTOB B | GOpPMYyIUPOBATH U MOTHUBAIMS YUeOHOU | mpaBuUiaM pabOTHI
OcHoBHbIE HaNpaBICHUS JKU3HU YEJIOBEKa. yIEpKUBATh YUeOHYIO JESITEIbHOCTH. C KOHCTPYKTOPOM
MPUMEHEHUS POOOTOB. 3HaTh mpaBuia pabOTHI | 3a1a4y; Hpascmeenno- LEGO
[TpaBuiia paboThI C C KOHCTPYKTOPOM nianuposanue — BbIOUpaTh | amuueckas
koHcTpykTopom LEGO JEUCTBUSA opuenmayusi —

2 | YopasieHnue poOOTamH. 1 | 3HaHue MOHATUA B COOTBETCTBUH C yMeHue u30eraTh WNHnuBunyansHeli
MeTtop1 0011IeHUS C aNropuTMa, IIOCTABJIEHHOW 3a/1a4eil U KOH(JIMKTOB U , bpoHTaTbHBIN
poboTOM. UCIIOJTHUTEIIS YCIOBHSAMU €€ peau3alli. | HaXOAWUTb BBIXOJBI U3 | OMPOC
CocraB KOHCTpYKTOpa ITOPUTMAa, CHCTEMBI Ilo3naBartenbHbIC: CIIOPHBIX CUTyaluil
LEGO MINDSTORMS KOMaH/{ UCITOJTHUTEIIS ooweyuebHvie —

EV3. (CKN) WCIONIb30BaTh OOIIIHE
SA3b1ku HmeTts obiee MIPUEMBI PELICHUS
IIPOrpaMMHUPOBAHUS. MIpPEJICTaBICHHE O Cpe/ie | IMOCTABJIEHHBIX 3a/1a4;
Cpena IPOTPaMMHUPOBAHUS KommyHukaTuBHbIe:
pOTrpaMMUPOBAHUS MOJyJIsl, OCHOBHBIX UHUYUAMUBHOE

Tema 2. 3nakomcrBo ¢ podoramun LEGO MINDSTORMS EV3 EDU. (4 v)




[IpaBuia TeXHUKH
0€301acHOCTH pH paboTe
¢ poboTtamu-
KOHCTPYKTOPaMH.
[TpaBuia oOpameHus ¢
pobotamu. OCHOBHBIE
MEXaHUYECKHUE JICTAIIN
KOHCTPYKTOpa U UX
Ha3HAYCHUE.

3HaHUE COCTABHBIX
4acTe YHUBEPCAIBHOIO
komruiekta LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIui.
CriocoOHOCTh yyaruxcs
BOCIIPOM3BECTH ITAIIbI
COOpKH M OTBETUTH HA
BOIPOCHI.

Monayns EV3. O630p,
9KpaH, KHOIIKH
YIIPaBICHUS MOYJIEM,
WHIUKATOP COCTOSIHUS,
MOPTHI. Y CTAHOBKA
OaTapei, crrocoObI
9KOHOMHU YHEPTHH.
Bxntouenue monyns EV3.
3anuch NporpaMMsbl U

34aITyCK €€ Ha BBIITOJIHCHHC.

3HaHHe Ha3HAYEHUE
KHOIIOK Moayiist EV3.
YMeHre cocTaBUTh
MPOCTEUIIYIO
porpamMmmy 1o
11a0JI0HY, COXPaHATh U
3armycKaTh IporpamMmy
Ha BBIITOJIHEHUE

CepBomoropsl EV3,
CpaBHEHUE MOTOPOB.
MOoOIIHOCTh U TOYHOCTD
MoTtopa. Mexanuka
MEXaHU3MOB U MalllvH.
Bunel coennnenuii u
1epe1ad U UX CBOMCTBA.

3HaHue mapaMeTpoOB
MOTOpA U UX BIUSHUE
Ha paboTy Mozenu
HmeTs mpeacTaBieHue o
BHUJAaX COCTUHEHUN U
nepeaau.

C6opxka mozaenu podora
10 UHCTPYKIIUU.
[IporpammupoBanue
JABVKCHUA BIICPET IO
IpSIMON TPAEKTOPHH.
Pacuer uncna 060poToB
KoJIeca JIJIsl TPOXOKACHHSI

CriocoOGHOCTD yyaruxcs
BOCITPOHM3BECTH ITAIIbI
CcOOpKH U OTBETUTH HA
BOIIPOCHI.

YMeHue BHIOTHUTH
pacuer uncia 060poToB
KoJIeca JUIst

PeryasitTuBHbIe:
NJIaHUpPOBaHue — BEIOUPAThH
JICUCTBHUS B COOTBETCTBUH C
IOCTaBJICHHOM 3a/1a4ueil U
YCIIOBUSIMU €€ peaau3aluu.
Ilo3naBaTenbHbIE:
0OweyuebHvie — yMCHHE
CaMOCTOSATENIbHO BBIICIATh
1 GOpMyIIUPOBAThH
MO3HABATEJBHYIO 1IEJIb
YMEHUE Pa3aEIATh
MPOIIECCHI HA ATAIIBI,
3BEHbS; BbIJICIICHUE
XapaKTEePHBIX TPUUUHHO-
CJIEICTBEHHBIX CBS3€H.
KoMMyHuKaTHUBHBIE:
UHUYUAMUBHOE
compyOHUYecme0 — CTaBUTh
BOIPOCHI, 0OparaThcs 3a
TTOMOIIIBIO; TIPOSIBIIATH
AKTHUBHOCTH BO
B3aMMOJACHCTBUHN I
peuieHus
KOMMYHUKATUBHBIX 3a71a4

Cwmbicnoobpazosanue
— aJileKBaTHas
MOTHUBALMS Y4€OHOM
NESITENIbHOCTH;
aKTyalu3anus
CBEJICHUH U3 JIMYHOTO
KU3HEHHOTO OIBITA;
(dbopmupoBaHue
TOTOBHOCTH K
MIPOJOJIKEHUIO
00y4YeHHs C 1EeIbI0
HOJTyYEeHUS
WHXEHEPHOTO
o0Opa3zoBaHus;
OCBOEHHUE THUITHYHBIX
CUTyaluil yIpaBIeHUs
poboTamu.
Hpaecmeenno-
IMuUYecKast
opuenmayus —
yMeHue n3berarb
KOH(JIMKTOB U
HAXOJWTh BBIXOJBI U3
CIIOPHBIX CUTYallHi

Bbecena

3auer mo
IpaBUIaM
TEXHUKHU
0e30macHOCTH

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MIPAKTUKYM




3aJaHHOI'0 PACCTOSHUA.

IMPOXOKIACHUA
3aJaHHOI'0 PACCTOSIHU.

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

7 | JaTuuk KacaHusl. 1 | Ymenue pemarts 3a1a4u
VYcerpoiicTBO aTuuKa. Ha IBIDKEHUE C
IIpakTukym. Pemenne UCII0JIb30BAHUEM
3a/1a4 Ha JIBUOKEHUE C JIaTYMKA KaCaHUsI.
MCIIOJIb30BAaHUEM JIaTUMKA
KACaHMsI.

8 | JaTuuk 1sera, peKkuMbl 1 | 3nanue BIUsAHUE
paboThl AaTYUKA. MIPEAMETOB Pa3HOTO
Pewenne 3amau Ha L[BETA HA [TOKA3aHUs
JIBUKEHHUE C JIaTYMKA OCBEUIEHHOCTH
MCIIOJIb30BAaHUEM JIaTUHKA

9 | YapTpa3BykoBOW JaTUHK. 1 | 3nanue ocoOeHHOCTEH
Pewenue 3anay Ha paboThl JaTynKa
JBUKEHHE C YMeHue pemarhb 3a1a4u
UCIIOJIb30BAHUEM JJaTYMKA Ha JBUKEHUE C
paccTosiHus HCII0JIb30BaHUEM

JJaTYMKA PacCTOSHUS.

10 | I'mpockonuueckuii 1 | Ymenue pemats 3a1aun
natuuk. MadpaxpacHbiit Ha JIBJKEHUE C
JATYUK, PEKUM HCII0JIb30BaHUEM
NpUOIIMKEHUS, PEXKUM TMPOCKOIMYECKOTO
MasiKa. JIaTUHKA.

11 | IlogkmroyeHue gaTyuKoB U | 1 | YMeHHe Ha3bIBaTh
MOTOPOB. JATYUKU, UX QYHKIIUU U
Wntepdeiic monyns EV3. CHOCOOBI MOKITIOUEHUS
[IpunosxeHns MOIYJIs. K MOJYJIIO;
[IpencraBnenue nopra. NpaBUIBHO paboOTaTh C
YnpaBieHrue MOTOpoM. KOHCTPYKTOPOM

12 | IlpoBepounast pabora Ne 1 1 | O606meHue u

PeryasituBHbIe:
niaHuposaHue — BLIOUpaTh
JICHCTBUS B COOTBETCTBUU C
IOCTaBJICHHOU 3a7auel U
YCIIOBUSIMU €€ peau3aliui.
Ilo3naBaTe/ibHbBIE:
obueyuebHvie —
CaMOCTOSITEILHO BBIICIATE
u GopMyJIUpOBaThH
[103HABATEJIbHYIO 1IEJIb.
KoMMyHuKaTHUBHBIE:
UHUUUAMUBHOE
compyOHUYeCcme0 — CTaBUTh
BOITPOCHI, 0OOpaIiarbcs 3a
TTOMOIIIBIO; TIPOSIBIIATH
aKTHBHOCThH BO
B3aMMOJACHCTBUHN I
peuieHus
KOMMYHUKATUBHBIX 337124
ynpasnenue
KOMMYHUKayueu —
aJIcKBaTHO HUCII0Ib30BaTh
peyb IS JIAHUPOBAHUS U
perymsiiuu CBOeu
JIeITSIHOCTHU

Cmulcnoobpazosarue
— aJIeKBaTHas
MOTHBAIIHS YI€OHOM
JeSITeIbHOCTH.
Hpaecmesenno-
IMmuyecKast
opuenmayus —
yMeHue nzberarb
KOH(JIMKTOB U
HAXOJHTh BBIXOJIbI U3
CIIOPHBIX CUTYallHui

becena,
MPaKTUKYM

NunuBuyanbHbIi
, COOpaHHas
MOJICIIb,
BBIITOJIHSIOIIIAS
MpeArnoaracMbie
EUCTBUSL.

NunuBuyanbHbIA
, COOpaHHas
MOJICIIb,
BBITTOJIHSIOIIAS
npeArnoaracMbie
JIEHCTBUAL.

becena,
MPaKTUKYM

becena,
MIPAKTUKYM

IIpoBepounas




10 TeEME «3HAKOMCTBO C

CHUCTEMaTu3anusa

paborta Ne 1

po6oramu LEGO OCHOBHBIX MOHSTUH TIO
MINDSTORMS». TEME
Tema 4. OcHOBBI IPOrPAMMHMPOBAHNS M KOMIIbIOTEPHOH JIOTHKH (9 4)

13 | Cpena 1 | CnocoOHocts yuamuxcs | Pezynisamuensie YY/I: Cwmeicnoobpazosanue | becena,
IPOrPaMMHUPOBAHHUS BOCIIPOM3BECTH 3TAIIbI IJIAHUPOBAHUE - — aJileKBaTHas IIPAKTUKYM
monyisa. Coznanue MIPOrpaMMUPOBAHUA U orpezesieHue MOTHUBALMS Y4€OHOM
IIPOrPaMMBI. OTBETUTDH HA BOMPOCHI. IIOCJIEZI0BATEIBLHOCTH NESITENIbHOCTH;

VY nanenue OJI0KOB. MIPOMEXYTOUHBIX LIEJeH ¢ aKTyalu3anus
BolnosnHeHue nporpamMmsi. y4€TOM KOHEYHOI'O CBEJCHUN U3 JIMYHOTO
CoxpaHeHHue 1 OTKPBITUE pe3ynbrarta. KU3HEHHOTO OIBITA;
IPOrPaMMBI. YMeHue ucnonb3oBarhb (dbopmupoBaHue

14 | CueTuuk KacaHui. 1 | YMeHue ucnonb3oBaTh pa3JInvYHbIE CPECTBA TOTOBHOCTH K WNHnuBuayanbHbIi
BerBnenue no garuukam. BETBJICHUSI TIPU CAMOKOHTPOJISI (ITHEBHUK, | MPOJIOJKEHUIO , cOOpaHHas
MeToap1 IPUHATHS pelleHnH 3a1a49 Ha nopTQOIN0, TAOTULIBI 00y4YeHUs C 1EeINbI0 MOJIETIb,
peuieHuil poboTom. JIBUKECHHE JOCTUKEHUS Pe3yJIbTaTOB, | MOJYyYEHUS BBITIOJIHSIOLIAs
Monenu noBefeHus npu Oecena c yuutesaeMm U T.A.). | UHXKEHEPHOTO npeJnoiaraeMbie
Pa3HOOOpa3HBIX Ilo3naseamenvuoie YY/I: o0pa3zoBaHus; IEACTBUSL.
CUTYaIlUsX. YMmenue MccnenoBanue OCBOEHHUE THUITHYHBIX

15 | IIporpamMmmHOe 1 | YMeHue ncnoib30BaTh HECJIOKHBIX MIPAKTUYECKUX | CHTyalui ynpasiieHHs | Becena,
obecnieuenue EV3. LUKJIBI IPY pELICHUN CUTYallUi, BBIIBIKCHUC poboramu. MIPaKTUKYM
Cpena LABVIEW. 3a/1a4 Ha ABUKCHUE IIPEATIONIOKECHHH, Hpascmeenno-

OcCHOBHOE OKHO IIOHUMaHHe ImMuYecKast
CBoiicTBa U CTpYKTypa HEOO0XOAUMOCTH MX opueHmayus —
IIPOEKTA. IIPOBEPKHU HA MPAKTHUKE. yMeHue n3berarb
Pemenne 3amau Ha Hcnons3zoBanue KOH(JIMKTOB U
JBUKEHUE BJI0JIb CTOPOH MIPaKTUYECKUX U HAXOJWTh BBIXOJBI U3
kBajapara. Mcronp3oBanue 1a00paTOPHBIX padoT, CIIOPHBIX CUTYallUi
LUKJIOB MIPHU PELLIEHUN HECJIOKHBIX 3KCIIEPUMEHTOB

3aJ1a4 Ha JABM)KCHHUE. JUIS TOKa3aTeNnbCTBa

16 | [IporpammHuble GJIOKH U CriocoOHOCTh yyamuxcs | BbIABUTaEMBIX becena,
MaJTUTPhI BOCIIPOM3BECTH dTaIlbl TIPE/ITOTIOKCHHUM; OTMCAHNE MPaKTUKYM

IPOTrpaMMUPOBAHUS

cOOpKHU U

PE3YJIbTATOB 3TUX pa60T




Crpanuna annapaTHbIX

MIPOrpaMMUPOBAHUSA U

Kommynuxamuenwvie YY/[:

CpelCTB OTBETUTH HA BOIIPOCHI YMeHue onpeaensirhb
Penakrop koHTEHTa YUHTEIA. HauboJee paloHaIbHYIO
NucTpymeHTsI MOCJIeI0BATEILHOCTh
YcrpaneHue HenoaaaokK. NEUCTBUIH 1O
ITepesanyck momyns KOJUIEKTUBHOMY

17 | Pemenue 3aga4 Ha CrocoOHOCTD ydaruxcs | BBIIOJIHEHUIO y4eOHOH NuauBunyanbHbIN
JIBIJKEHUE 110 KPUBOH. BOCITPOM3BECTHU ATaIlbI 3a/1auu (TU1aH, ajJroOpUTM, , cOOpaHHas
He3aBucumoe yrnpasnenue MIPOrpaMMHUpPOBaHUs U MOJYJIU U T.1.), @ TAKXKE MOJEJIb,
MoTopamu. [ToBopoT Ha BBITIOJHSATH pacyeT yriia | aJeKBaTHO OLIEHUBATH U BBITIOJIHSFOLIIAS
3a/IaHHOE YHCJIO TPayCOB. MIOBOPOTA. MIPUMEHATH CBOU MpeAnojaracmMble
Pacuer yria nosopora. CTIIOCOOHOCTH B JNEUCTBUS.

18 | Ucnonbs30BaHME HUKHETO VMeHue periath 3aaui | KOJUIEKTUBHON WNHnuBuayanbHbIi
ITaTYMKa OCBEIIECHHOCTH. Ha JIBUKECHUE C ACATCIbHOCTH. , c06paHHasI
Pewenue 3anay Ha OCTaHOBKOM Ha YepHOH | YMEHHME CaMOCTOSTEILHO MOJEJIb,
JIBIKEHUE C OCTAHOBKOM JTUHUU OIICHUBAThH CBOIO BBITIOJTHSTOIITAS
Ha YEpHOU JIMHUH. AEATEIIBHOCTD U MpeAnoaracMble

NeSITeIbHOCTh YWICHOB JIEUCTBUSL.

19 | Pemenne 3anay Ha YMeHue pemars 3a1a4n | KOJUICKTHBA MOCPEACTBOM
JIBHKCHUE BJIOJIb JIUHUH. Ha IBHKECHUE BIOJIb CPaBHCHUS C
KanuGpoBka gatunka YEpHOU JIMHUHU NCATCIIBHOCTBIO IPYTUX,

OCBEIICHHOCTH. YCTaHOBJICHHBIMH HOPMaMH.

20 | IlporpammupoBaHue YMeHue pelnath 3aqaun | Y MCHUE UCIIOIb30BaTh becena,
Moayien. Pemenue 3anau Ha IIPOXO0KJICHHE T10 MOHOJIOT ¥ THAJIOT JUIS MIPaKTUKYM
Ha MPOXO0KJICHHUE T10 TIOJII0 MHOJIFO U3 KJIETOK. BBIPAKCHUA 1
"3 KJICTOK JOKa3aTeiIbCTBa CBOCU

21 | CopeBHOBaHUE POOOTOB O60061menue u TOYKH 3pCHUA. CopeBHOBaHUE
Ha TECTOBOM I10JI€. 3a4eT cUCTEeMaTH3aIus pob6oToB
BPEMEHU U KOJUYECTBA OCHOBHBIX OHSITUH 11O
omuOOoK Teme «OCHOBBI

MIPOrpaMMHUPOBAHUS
Tema 5. [lpakTukym o cOopke pod0OTH3UPOBAHHBIX cucTeM (8 1)
22 ‘ H3mepenue ‘ 1 ‘ 3HaHue Ha3HA4YeHUs U Pecynamuenvie YY/I: ‘ DopmupoBanue becena,




OCBEIICHHOCTH.
OripezenieHne 1BETOB.
PacrnozHaBaHue 11BETOB.
Hcnonp3oBanne
KOHCTPYKTOpa B KAUECTBE
1u(poBoH JTabopaTOpPUH.

OCHOBHBIX PEKUMOB
paboThI 1aTUMKa 1BETA

23 | U3mepenue paccTOIHUN 3HaHWE HA3HAYCHUE U
J10 0OBEKTOB. OCHOBHBIX PEKHMOB
CkaHupoBaHue paboThI
MECTHOCTH. yJIBTPa3ByKOBOT'O

JATYUKA.

24 | Cuna. [1nedo cuisl. YMeHue BBINOJTHATH
[TonbemMHBII KpaH. pacyeTsl Ipu
CueTunk KOHCTPYHPOBaHUU
000poToB. CKOpPOCTH MOJABEMHOTO KpaHa.
BpallleHUsI CEPBOMOTODA.

MOIIHOCTE.

25 | Yapaenenue poboToM ¢ YMmenue
MTOMOILIbIO BHELITHUX [IpOrpaMMHUpOBaTh
BO3JICHCTBHIA. pobora,

Peaxius poGoTa Ha 3BYK, OCTaHaBIIMBAIOLIETOCS
L[BET, KacaHHe. Ha ONPEJIETICHHOM
Tanmep. pacCTOSHUU 10
MIPENSITCTBUS
26 | JIBWykeHuE MO 3aMKHYTOU Harnncanue nporpaMmsl

TpaekTopuu. Pemenne
3a71a4 Ha KPUBOJIMHENHOE
JIBUKEHUE.

JUTSL IBMOKEHUS TIO KPYT'Y
4yepe3 MEHIO
KOHTpoOJIIEpa. 3amycK u
OTJIaJIKa MPOTPAMMBI.
Harnncanme npyrux
MPOCTBIX MPOTPaMM Ha
BBIOOp yUaITuXCsl U UX
CaMOCTOSITENIbHAS

IIJJAHUPOBAHUE -
olpezesieHue
IIOCJIEZI0BATEIbHOCTH
IIPOMEKYTOUHBIX LIEJIEH C
Y4€TOM KOHEYHOIO
pe3yJibTarta.

YMEHHE BHOCHUTD
HEOOXOAUMBIE JOMOTHEHHUS
U U3MEHEHUS B X0
pelIeHus 3a1a4.
Ilo3nasamenvuvie YY/I:
dopMupoBaHue
CHCTEMHOI'0 MbILIJICHUS —
CIOCOOHOCTH K
PacCMOTPEHMIO ¥ OIIUCAHUIO
00BEKTOB, SIBJICHUM,
IIPOLIECCOB B BUJIE
COBOKYITHOCTHU OoJtee
IIPOCTBIX DJIEMEHTOB,
COCTaBJISIOUINX €IMHOE
LIETI0E.

OCYILIECTBUTH MIEPEHOC
3HaHUH, YMEHUH B HOBYIO
CUTYALUIO IS PeIeHUs
npo6semM, KOMOUHUPOBATh
W3BECTHBIE CPEACTBA JUIS
HOBOTO pEIIeHUs MPodIIeM;
Kommynuxamuenvie YY/I:
YMeHue onpenenarb
HaunboJiee paroHAIBHYIO
MOCJIEZI0BATEIHLHOCTD
JENUCTBUM 110
KOJUIEKTUBHOMY

MOHATUS CBSI3U
Ppa3IMYHBIX SABJICHUM,
IpOIIECCOB, O0BEKTOB;
aKTyalnn3anus
CBEJICHUI U3 JIMYHOTO
KU3HEHHOTO OTIBITa
uHbOpMaITMOHHON
NeSITeTbHOCTH;
OCBOCHME THUITMYHBIX
CUTYyaluil yIIpaBIeHUs
poboTamu, BKIHOYast
U(PPOBYIO OBITOBYIO
TEXHUKY.
¢dbopmupoBaHue
YMEHUS
OCYILIECTBIISATh
COBMECTHYIO
MH(POPMALMOHHYIO
NesITebHOCTD, B
YaCTHOCTH, TIPH
BBINTOJIHEHUU
y4eOHBIX 3aJaHu, B
TOM YHCJI€ TPOEKTOB.

MPAKTUKYM

becena,
MPaKTUKYM

becena,
MPaKTUKYM

NunuBuyanbHbIA
, COOpaHHas
MOJIEIIb,
BBITTOJTHSFOIIIAS
npeArnoaracMbie
JIENCTBUS.

NunuBunyanbHbIi
, COOpaHHas
MOJETb,
BBITIOJIHSIOIIAS
[pearonaracMple
e CTBHS.




oTJIagKa.

BBITIOJTHCHUIO YU4eOHOM

27 | KoncrpyupoBaHue 1 | Hamucanue nporpamMmMbl | 3afauu (IUIaH, allTOPUTM, WNHuBunyansHbli
Mozelel poOoTOB AJis JUISL IBYDKEHHS T10 MOJYJIH U T.JI.), @ TAKXKE , COOpaHHas
peleHus 3a/1a4 ¢ KOHTYpPY TPEYroJIbHUKA, | aJ€KBATHO OLICHUBAThL U MOJEIIb,
HCITOJIb30BaHUEM KBaJipara. MPUMEHSITh CBOU BBIITOJIHSIOIIAS
HECKOJIBKMX Pa3HbIX Po6oT, 3anuChIBalONIUI | CHOCOOHOCTH B npeArnoaracMbie
BHUJIOB JJATYMKOB. TPACKTOPHIO JIBMIKCHHUS | KOJJIEKTUBHOMN JIEHCTBHS.

U IIOTOM TOYHO €€ JIeSITeILHOCTH.
BOCIIPOU3BOSAIINN VYMeHne caMocTosSITeIbHO

28 | Pemrenue 3amay Ha BBIXOJ 1 | Co3nmanue u oTiaaka OIICHUBATEL CBOIO NunuBuyanbHbI
13 JJaOUpHHTA. MPOTPAMMBI J1JIS JEATEIbHOCTD U , COOpaHHas
OrpanudeHHoe JBUXKEHUS poOoTa ACATEIIBHOCTh YICHOB MOJIETIb,
JIBIDKCHHE. BHYTpPH IIOMEILEHHUS U KOJIJICKTHBA IIOCPEACTBOM BBITTOJIHSIOIIAS

CaMOCTOSTEIBHO CPaBHCHH C pearnonaracMble
Oru0aroIIero ACATCIIbHOCTBIO APYTUX. IEWCTBHSL.
MIPENSTCTBHS. VYMeHue ucnoab30BaTh

29 | IIpoepounas padora Ne2 1 | O0oOmmenne u UH(QOPMALHIO C yUETOM [IpoBepounas
o Teme «Buabl CHUCTEMAaTH3aUA 3TUYCCKUX U IIPAaBOBbLIX pa60Ta No2
BVKEHUN p060TOB» OCHOBHBIX HOHATUH 11O HOPM.

TeMme «Buapl ABIKEHUH
poOOTOBY»
6. TBopueckue NPoeKTHbIE PA00THI M COPEeBHOBAHUSA(S 1)

30 | PaboTa Haa mpoeKkTamMu YMeHHe COCTaBIATh PerynsitTuBHblie: Camoonpeoene- CopeBHOBaHus
«JIBr>KeHHE 110 3aJaHHOMU ILTaH JOeHCTBHI JIIIs yenenonazanue — Hue —

TPAEKTOPUMN», pELIEHHUsI CIIO)KHOU peoOpa3oBhIBATH CaMOCTOSTEIbHOCTh U
«KerembpuHry». 3aJ1a9u MPAKTUYECKYIO 3a/1a4y JINJIHAS
IIpaBuna copeBHOBaHMII. B 00pa30oBaTeNbHYIO; OTBETCTBEHHOCTH 3a
31 | CopeBHOBaHKE pOOOTOB YMeHne coCTaBIsATh KOHMPOAb U CAMOKOHMPOIb | CBOU MOCTYIIKHU. CopeBHOBaHUSA

Ha TECTOBOM II0JIE. 3a4eT
BpeMeHI/I " KOJINYECCTBA
(11050100 8

IJ1aH JeUCTBUI I
pEeLIEHHUs! CIOKHOU
3aJ1a49u
KOHCTPYHUPOBAHUS
pobora

— HCTOJIb30BaTh
YCTaHOBJICHHLIC IIpaBUJia B
KOHTpPOJIE CII0c00a peleHus
3aauu.

IMo3naBaTeabHbBIE: 00We

Cmuicnoobpazoeanue
— CaMOOIICHKA Ha
OCHOBE KpUTEPUEB
YCIIELTHOCTH y4eOHOI
JESATEIBHOCTH




32 | KoncrpyupoBaHue Pa3zpaboTka
cOoOCTBEHHOU Mozenn COOCTBEHHBIX MOJIENEH B
pobota rpynmnax.

33 | IIporpammupoBaHue U ITporpamMmmupoBanue
UCIIBITAaHUE COOCTBEHHON MOJIEJIH B TpyImax
MoJieIi poboTa.

34 | Ilpe3eHTanuu u 3ammra IIpe3entranus monenen

npoekrta «Moi
YHUKAJIBHBIN poOOT»

yuebHble — TBOpUECKOE
pelieHne yueOHbIX U
MPAKTUYECKHUX 3a1a4:
YMEHUE MOTHBHPOBAHHO
OTKa3bIBaThCs OT 00pasia,
WCKaTh OPUTHHAIbHbIC
PELICHHUS; CAMOCTOSITEIbHOE
BBITTOJIHEHUE Pa3IMYHBIX
TBOPYECKUX padoT; yyacTHe
B IIPOEKTHOM JESATEIBHOCTH
KoMMmyHuKaTUBHBIE:
g3aumooeticmeue —
(dhopMynupoBath
COOCTBEHHOE MHEHUE U
TIO3UIUIO

Hpasecmeenno-
SMUYECKasl
opueHmayus —
HaBbIKU
COTPYJIHUYECTBA B
Pa3HbIX CUTYyaLUsX,
YMEHHE He CO3/1aBaTh
KOH(JINKTHBIX
CUTyallui U HAXOJIUTh
BBIXO/IbI

Penrenne 3anau
(uHA. ¥ rpym)

Pemenue 3anau
(vHA. ¥ Tpym)

3amuTa npoeKTa
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