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MOACHUTEJIBHAS 3AIINCKA.

Hcnonb3zoBanue koHcTpyktopa LEGO EV3 mno3Bonsger co31aTh  YHHUKAJIbHYIO
oOpa3oBaTeIbHYI0  Cpeay, KOTOopas  CIIOCOOCTBYET  Ppa3BUTHIO  HHXXEHEPHOTO,
KOHCTpYKTOpcKoro MeiuieHus. B npouecce padotel ¢ LEGO EV3 yuenuku npuoOperaror
ONBIT pEHICHUS KaK THUIOBBIX, TaK W HEMIA0JIOHHBIX 3a/lad [0 KOHCTPYUPOBAHMIO,
MpOrpaMMHUpPOBaHHIO, cOOpy AaHHbIX. Kpome TOro, pabora B KOMaHJE CIIOCOOCTBYET
GbopMHpPOBAaHHIO yYMEHHS B3aUMOJICUCTBOBATH C COYYEHUKaMH, (OpMYIHUpOBATh,
aHAJIM3UPOBATh, KPDUTHYECKHU OLIEHUBATh, OTCTAUBATh CBOU UJIEH.

LEGO EV3 ob6ecnieunBaeT mpoCTOTY MpU COOpPKE HAYAIBHBIX MOJEINEH, YTO MO3BOJISET
YYEHHKaM MOJYyYHUTh pPE3yJIbTaT B MpEJeNax OJHOTO WM mapbl ypokoB. M mpu 3TOM
BO3MOXXHOCTH B M3MEHEHUU MOJEJIEW M NPOrpaMM — OYEHb IIHPOKHE, U TAKOW MOIXOJ
MO3BOJISIET YYaIIMMCS YCIOKHATh MOJAEINb U MPOrpaMMy, HPOSBIATH CAMOCTOSTEIBHOCTh B
uzyueHnn TteMmbl. [Iporpammuoe obecmedyenne LEGO MINDSTORMS Education EV3
00JaaeT O4YEeHb LIMPOKMMHU BO3MOXXHOCTSMH, B YACTHOCTH, MO3BOJIIET BECTH DPabOUYIO
TeTpajab U NPEACTABISTH CBOM MPOEKTHI MPSAMO B cpejie porpammuoro odecneuenuss LEGO
EVS.

Heab kypca:

Nzyuenue kypca «PoOoTOTexHHMKa» Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
HaIIPaBJICHO HA JOCTHKEHUE CIEAYIONIEH LEIN: Pa3BUTUE UHTEpPECa IIKOJIbHUKOB K TEXHUKE
Y TEXHUYECKOMY TBOPYECTBY.

3agaum:

[T0o3HaKOMHTB C MPAKTHYECKUM OCBOEHUEM TEXHOJIOTMI MPOEKTUPOBAHHUS, MOJIECIUPOBAHUS
Y U3TOTOBJIEHUSI TPOCTEUIINX TEXHUYECKUX MOJEIEH.

Pa3BuBaTh TBOpUECKHE CIIOCOOHOCTHU U JIOTUYECKOE MBIIIIJICHHE.

BbIsiBUTH M pa3BUTh NPUPOJHBIE 331aTKM M CIHOCOOHOCTH JETEH, MOMOTAloIINe J0CTUYb
ycrexa B TEXHUYECKOM TBOPUYECTBE.

YuyeOHble MaTEpHAJIbI:

Komnocos /I. I'. TTepssiii mar B podororexuuky. [Ipaktukym mis 5-6 kinaccos\ 1. I'. Komocos.
— M.: BUHOM. JlabopaTtopus 3Hanuii, 2012 — 292 c.
Ha6op xonctpykropoB LEGO MINDSTORMS Education EV3.
[Iporpammuoe ob6ecneyenne LEGO.
Marepuansl caiita_http://www.prorobot.ru/lego.php.
CpenctBa peanuzanuu MKT maTepuaioB Ha ypoke (KOMITBIOTED, TPOESKTOP, IKPaH).
OO0mas xapakTepucTuKa Kypca.

OnHo#t U3 BaxkHBIX TpobsieM B Poccum sBisitoTcst €€ HepocTaToYHasi 00€CTIeYeHHOCTh
WHXEHEPHBIMU KaJpaMH U HU3KHUI CTaTyC HHXEHEpPHOro oopa3zoBanus. Ceituac HEOOX0IMMO
BECTU MOMYJISIPU3AIUI0 NMPOPeccuu MHk)eHepa. VIHTEeHCMBHOE UCIOJIb30BaHUE POOOTOB B
ObITy, Ha NPOU3BOACTBE U Tmosie 0o0s Tpedyer, 4YTOOBI TMOJIb30BATENM OO0NanAIU
COBPEMEHHBIMHU 3HAHMSIMHU B O0JAacTH yHpaBieHHs poOOTaMHU, YTO MO3BOJIUT PA3BUBATH
HOBBIE, yMHbIe, Oe3omacHble W 00Jee MNPOABUHYTHIE ABTOMATU3UPOBAHHBIE CHUCTEMBI.
Heobxoaumo  mpuBMBaTH HMHTEpeC  yyammxcs K  o0JacTd  poOOTOTEXHUKH U
aBTOMAaTU3UPOBAHHBIX CUCTEM.

Takke HaHHBIM Kypc JacT BO3MOXXHOCTh IIKOJbHHUKAM 3aKpENHUTh W NMPUMEHUTh Ha
MPAKTUKE TMOJyYEHHbIE 3HAHWA [0 TAaKUM JUCHUIUIMHAM, KaK MaTreMaTHhka, (U3HKa,
uHpopMaTuKa, TexHoiorus. Ha 3aHATHAX O TEXHWYECKOMY TBOPUYECTBY Yyalluecs
COIPUKACAIOTCS CO CMEXHBIMU 00pa3oBaTeNbHBIMU OOJIACTAMU. 3a CUET HCIOJb30BaHUS
3armaca TEXHUYECKUX MOHATUHI U CIIEHUAJIbHBIX TEPMUHOB PACIIMPSAIOTCS KOMMYHUKATUBHbBIE
GYHKIUH S3bIKA, YTIyOISIFOTCSI BO3MOXXHOCTH JIMHIBUCTHUECKOTO Pa3BUTHS 00YUarOIIeToCs.
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[Ipu 03HaKOMJIEHHUH C ITPABUIIAMU BBITTOTHEHUS TEXHUYECKUX U IKOHOMUYECKUX PACUETOB
IpU TPOCKTUPOBAHUM YCTPOMCTB W NPAKTHUUECKOM MCIOJIB30BAHUU TEX WM HWHBIX
TEXHUYECKUX PEIICHUM IIKOJbHUKUA 3HAKOMSTCS C OCOOEHHOCTAMH MPAKTUYECKOTO
npuMeHeHUs1 MaTeMaTuku. OcBanBasi MpUEeMbl MPOSKTUPOBAHUS M KOHCTPYUPOBAHHUS, peOsiTa
MPUOOPETAIOT OMBIT CO3JaHUS PEAIbHBIX U BUPTYAIbHBIX IEMOHCTPALIMOHHBIX MOJIETICH.

[ToaBenenure UTOroB paboThl MPOXOAUT B (hopMe 0OIIIECTBEHHOM MPE3EHTAlNH (BBICTABKA,
COCTSI3aHUE, KOHKYPC, KOHPEPEHIIHS U T.1.).

Jlist peanu3anuy IporpaMMbl UCTIONIB3YIOTCS 00pa30BaTeIbHBIE KOHCTPYKTOPHI (PUPMBI
Lego, xonctpyktop LEGO MINDSTORMS Education EV3. On npencrasiseT coboit Habop
KOHCTPYKTHUBHBIX JIeTaliel, TMO3BOJSIOMIUX COOpaTh MHOTOYHCIICHHBIE  BapHUaHTHI
MEXaHU3MOB, Ha0Op NAaTYMKOB, JBUTATENH M MUKpokommbiorep EV3, xoTopsiil ynpasmuser
BCEl MOCTPOEHHOMN KOHCTpyKIueit. C KoHCTpykTOpoMm LEGO
MINDSTORMS EducationEV3uner Heo6xoaumoe mporpaMMHOe oOecIieueHue.

3ausatust OyAyT MPOXOJIUTh B IIEHTPE TYMAaHUTAPHBIX U HMUPPOBLIX TexHonorui «Touka
pocTay.

Pacnpenesienue yacoB Ha yueOHbIN r0j:

KonundecTBo yacoB o yueOHOMY MIIaHy IIKOJIbI — 34.
KonnuecTBo yueOHBIX Henenb — 34.

KonunuectBo yacoB B Hegenmo — 1.

[11aHOBBIX KOHTPOJIBHBIX YPOKOB — 9.

HToro B TeMaTH4YECKOM TUIAHUPOBAHUU Ha 7 Kiacc — 34.

[lnanupyemblii pe3yJbTar:

CTuMynHpOBaTh MOTHUBAIIUIO YUAIINXCS K MOTYUYEHUIO 3HAHHM, TTOMOTraTh (pOpMUPOBATH
TBOPYECKYIO JINYHOCTb.

CnocoOcTBOBaThH Pa3BUTHIO UHTEpeca K TEXHUKE, KOHCTPYHUPOBAHHUIO,
MPOTrPaMMHUPOBAHUIO, BLICOKUM TEXHOJIOTHUSM, (POPMHUPOBATH HABBIKU KOJIJIEKTUBHOTO TPY/Ia.

CdopmupoBaTh HaBBIKM KOHCTPYUPOBAHUS U MPOTrPAMMHUPOBAHUS pOOOTOB.

CdopmupoBaTh MOTHUBAIIMIO K OCO3HAHHOMY BBIOOPY WHXKCHEPHOW HaIpaBIECHHOCTHU
oOy4eHus B TaJIbHEHIIIEM.

OCHOBHOE COAEPXKXAHMUE.
1. BBenenue B po00TOTEXHUKY (2 ).

Po6ote1. Bunbl po6oToB. 3HaueHne poOOTOB B )kM3HU ueoBeka. OCHOBHBIC HATIPaBICHUS
npuMeHeHus: poboToB. MckyccTBeHHBIN MHTEIUEKT. [IpaBmna paboThl ¢ KOHCTPYKTOPOM
LEGO.

YnpasieHue poboramu. Metonpl 00IIIeHUS v poboTOM. CocrtaB
KOHCTpYKTOpaLEGOMINDSTORMSEV3. BusyanbsHble S3bIKM IporpamMmupoBanusa. Mx
OCHOBHOE Ha3Hau€HHWE W BO3MOXHOCTU. Komanzawsl ynpasiaeHus podotamu.Cpena
MPOTrpaMMUPOBAHUSI MOJTYJIsl, OCHOBHBIE OJIOKHU.

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

[IpaBuia TexHuku 0€30MacHOCTU MpU paboTe ¢ podoTramu-KoHCTpykTOopamu. [IpaBuna
oOpaienust ¢ poooramu. OCHOBHBIE MEXaHUUYECKHUE JeTaIl KOHCTpYKTOpa. X HazBaHue u
Ha3HaYEHUE.

Moayns EV3. O030p, 3KkpaH, KHONKUA YIPAaBJICHUS MOIYJIEM, UHAUKATOP COCTOSHHS,
nopThl. YCTaHOBKAa OaTapei, crocoObl 3KOHOMHM dHepruu. Brirodenune momyns EV3.
3anuch NpOrpaMMebl U 3aIlyck ee Ha BbinonHeHue. CepBomoTopbl EV3, cpaBHEHHE MOTOPOB.
MOIHOCTh U TOYHOCTh MOTOpAa. MexaHrKa MEXaHU3MOB U MalllMH. Bulibl coeMHEHUN U
repesad U X CBOMCTBA.



Coopka poOotoB. COopka Mmozenu poboTa 1o HUHCTpyKUUH. IIporpammupoBanue
JBWKEHUS BHepel Mo MNpsMoid Tpaektopuu. Pacder uyucna o0opoTOoB Kojeca s
MIPOXOXKIAEHUA 3aJaHHOIO PACCTOSHMUSL.

3. Jatunkun LEGOMINDSTORMSEV3 EDU u ux napametpsi (6 4).

Jaruuku. Jlatunk kacaHus. YcrpoucTBO nmaruyuka. [Ipaktukym. Pemienume 3amad Ha
JIBH>)KEHHUE C UCITOJIb30BAHUEM JATUYMKA KACAHMUSI.

JlaTuMk 1BeTa, pPEXUMBI pabOTHl JaTyvka. PemieHwe 3amady Ha JBWKEHHE C
UCII0JIb30BAaHUEM JaTUHKa LIBETA.

VYpTpa3BykoBOW Jartduk. PemeHue 3amay Ha JBUKEHHE C HCIOJb30BAHUEM JaTUMKa
pPacCTOSHHUSL.

['mpockonmyeckuii natyuk. WMHpakpacHbIl AaT4UK, PEKUM MPUOIIKEHUS, PEKUM
MasKa.

[logkmroueHne TaTYNKOB U MOTOPOB.

Wurtepdeiic monyns EV3. Ilpunoxenuss moxnyisa. IlpencraBienue mnoprta. YmnpaBieHue
MOTOPOM.

[TpoBepounas padota Ne 1 no teme «3HakomcTBO ¢ podotamu LEGOMINDSTORMS».
4. OCHOBBI IPOrPAMMMPOBAHUSA U KOMIILIOTEPHOM JIOTUKH (9 4).

Cpena mnporpammupoBanuss Moayid. CozgaHue mNporpaMMbl. YjaneHue OJIOKOB.
BeinosiHenne nporpaMMbl. CoXpaHEHUE U OTKPBITHE IPOIPAMMBI.

Cuerunk kacanuil. BerBieHue mo paryukamM. MeToibl NPUHATHS PELICHUH pOOOTOM.
Mopenu noBeAeHUs IPU Pa3HOOOPA3HBIX CUTYAIUSX.

[Iporpammuoe ob6ecneuenne EV3. Cpema LABVIEW. OcnHoBHoe okHO. CBoiicTBa M
CTPYKTypa IpoekTa. Pemenue 3agay Ha IBHKEHUE BIOJIb CTOPOH KBazapara. Mcnonb3oBanue
LMKJIOB IIPY PELIEHUU 3a]a4 Ha IBUKECHHUE.

[Tporpammusbie OJOKK U TAIUTPBI TporpaMMupoBanus. CTpaHuLa anmnapaTHBIX CPEACTB.
Penaktop koHTeHTa. THCTpYyMEHTHI. Y cTpaHeHue Henoanok. Ilepesamnyck Moays.

Pemenue 3anad Ha 1BrKeHKeE 110 KpuBoi. HesaBucumoe ynpasienue Mmoropamu. [loBopor
Ha 3a/IaHHO€ YHCJIO TpaaycoB. Pacuer yria noBopora.

Hcnonp30BaHMEe HMKHETO JIaTUYMKA OCBELICHHOCTH. PellleHHe 3a1ady Ha JABUIKEHHE C
OCTaHOBKOW Ha 4epHOU JauHUM. PereHue 3anay Ha JBUKEHUE BIOAb JUHUHM. KanubpoBka
JTaTYMKA OCBEIIEHHOCTH.

[IporpammupoBanre mMoaysen. Pemenue 3amau Ha MPOXO0XKACHUE IO MOJIKO U3 KIIETOK.
CopeBHOBaHHE pOOOTOB HAa TECTOBOM IIOJIE.

5. lIpakTKyM 1o cO0pKe poOOTH3MPOBAHHBIX cUCTEM (8 4).

N3mepenne  ocBemeHHocTH. OmpeneneHue  1BeTOB.  Pacro3HaBaHWE — I[BETOB.
Hcnonp3oBanue KOHCTpYKTOpa Lego B kauecTBe nudpoBoit 1abopatopum.

N3mepenue paccTostHuil 10 00beKTOB. CKaHUPOBAaHUE MECTHOCTH.

Cuna. Ilnedo cunel. Ilogbemubiii kpaH. Cuetunk 000poTOB. CKOpPOCTH BpallleHHS
cepBOMOTOpa. MOITHOCTh. YTIpaBiieHHEe pOOOTOM C MOMOIILIO BHEITHUX BO3/CHCTBUM.
Peakius pobGota Ha 3ByK, 1IBET, Kacanue. Taimep.

JIBr>KeHHME IO 3aMKHYTOM TpaeKTOpuH. Penienne 3aaa4 Ha KpUBOJIMHEWHOE IBU)KCHUE.
KoncrpyupoBanue mozeneir poOOTOB ISl pEIICHUs 3a/1a4 ¢ UCIOJb30BAaHUEM HECKOIBKUX
pa3HbIX BUJIOB JaTYMKOB. Pemienuwe 3amay Ha BbIXOA U3 JjJabupuHTa. OrpaHUYEHHOE
JBUYKEHUE.

[TpoBepounas pabora Ne2 o Teme «Buibl ABMIKESHHN pOOOTOBY.

6. TBopueckHe MpoeKTHbIE Pa0dOTHI U COpeBHOBAHUs (5 4).

[TpaBuna copeBHoBanuii. Pabota Hax mpoekTamu «/J{BH>keHue 1o 3aJaHHON TPACKTOPUN»,

«Kerenbpunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.
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KonctpyupoBanue cobctBeHHON Momenu poOota. [IporpamMmmupoBanue u HCHbITaHUE
coOcTBeHHOUM Mozenu pobota. IlonBenenune wurtoroB paboTsl ydamuxcs. IloaroroBka
JTOKJIa/10B, PE3EHTALINI, CTEHI0BbIX MaTEPUAIIOB /I UTOIOBOW KOH(pEPEHIMH. 3aBepIlECHUE
CO3aHMs MoJieTiel poOOTOB ISl UTOTOBOM BBICTABKHU.

OO1mas MpoIOKUTENFHOCTh Kypca cocTaBisieT 34 wyaca, KOTOpbIE pacIpeieieHbI
CJIeTyIOIUM 00pa3oM:
Y4eOHO-TeMaTHYeCKOE IJIAaHUPOoBaHHe «Po0oToTeXHHKA) - 6 KJiacc.

No HanmeHnoBaHue pa3aenoB U TeM Bcero gacos Bun koHTpOIIA
/11

1. | BBeaeHue B poOOTOTEXHHUKY. 2

2. | 3nakomcTBO ¢ podoramu LEGO 4 [IpoBepounas pabora

MINDSTORMS EV3 EDU.

3. | JaTyuku LEGO u ux mapameTpsl. 6 [IpoBepounas padota

4. | OcHOBBI MNPOTrPAMMHUPOBAHUA H 9 [TpoBepounas padota
KOMIIIOTEPHOH JIOTMKH.

5. | lIpakTHKyM no coopke 8 [IpakTrueckas pabota
POOOTH3HPOBAHHBIX CHCTEM.

6. | TBopueckue MpoeKTHbIE PAaOOTHI K 5 CopeBHOBaHUsI MoJ€eNen
COPEeBHOBAHMSI. po6otoB.  [Ipesenranus
IPYIIOBBIX TPOEKTOB

BCEI'O: 34

DopMbI KOHTPOJISL.
[IpoBepounbie pabOTHI.
[TpakTudeckue 3aHATHS.
TBOpUECKUE MPOESKTHI.
[Ipu opraHuzanuu NpakTHUECKUX 3aHSATUN U TBOPUECKUX MPOEKTOB (DOPMUPYIOTCS Mable
TPYIIIBI, COCTOSIIHE U3 2-3 yuanuxcs. J{is kaxk10# rpynmbl BeIAETISETCS OTASIbHOE pabouee
MECTO, COCTOSIIIEE U3 KOMIBIOTEPA U KOHCTPYKTOPA.

[Ipeobnanaromnieit dbopmoit TEKYILIETO KOHTPOJIS BBICTYIIAET poBEpKa
paboTocniocoOHOCTH podoOTa:
BBISICHEHUE TEXHUYECKOU 3a7auH,
ONpPEAEIECHNUE MYTEN PEIICHNUS TEXHUYECKOW 3a1a4H.

Kontpons ocymectBisiercss B (opMe TBOPUECKUX MPOEKTOB, CAMOCTOSTEIIHHOM
pa3paboTKu padoT.
MeToabl 00y4eHusI.
[To3HaBarenbHbIl  (BOCHIPHUATHE, OCMBICIEHHE U 3allOMHHAHUE YYalllUMUCA HOBOTO
MaTepHuasia ¢ MPUBJICYEHUEM HAOJIIOJICHHS TOTOBBIX MPUMEPOB, MOJCITUPOBAHMS, U3YUCHUS
WUTIOCTPALIUMA, BOCTIPUATHS, aHAIM3a U 0000IIEHNsI MaTepHAJIOB);
Meron npoekToB (IpU YCBOEHMM M TBOPYECKOM IPUMEHEHHWHU HABBIKOB M YMEHHH B
nporecce pa3padboTKu COOCTBEHHBIX MOJIENIEH);



o KonTtponbHblil MeTO (MpU BBISBJICHUU KAYECTBA YCBOCHHMS 3HAHWIl, HABBIKOB U YMEHUU U
UX KOPPEKIHMS B IPOLECCE BHINOJHEHUS MPAKTUYECKHUX 3aJIaHUM );

o ['pynmnoBas pabora (MCHoyib3yeTcs MpPU COBMECTHOW COOpKe MoJened, a Takxke Mpu
pa3pabOTKe MPOEKTOR).
@®opMBbI OPraHn3aluu Y4eOHbIX 3aHSATHH.

e YPOK-KOHCYJIbTaLUs;

e IPaKTHUKYM;

e YPOK-TIPOEKT;

e YPOK IIPOBEPKHU U KOPPEKIIUU 3HAHUN U YMEHUM.

e BBICTaBKa;

e COPEBHOBAHHUE.
Pa3paboTka kaxxJ10ro mpoekTa peanusyercs B (POpMe BBIIOTHEHUS KOHCTPYUPOBAHUS U

IPOrpaMMHUPOBAHMS MOJEIN poOOTa Il pELIeHUs IPEITI0KEHHON 3a/1auH.

B pesyabTarte n3y4eHus Kypca yqyaumuecsi 10J1KHbBI:

3HATH/IIOHUMATh

POJIb U MECTO POOOTOTEXHUKH B )KM3HU COBPEMEHHOT'O OOIIECTBA;

OCHOBHBIE CBEJIECHUE U3 UCTOPUH PA3BUTHS poOOTOTEXHUKHU B Poccuu u mupe;

OCHOBHBIX NOHATHA POOOTOTEXHHUKH, OCHOBHBIE TEXHHYECKHUE TEPMUHBI, CBSI3aHHBIE C

npoleccaMy KOHCTPYHPOBAHUS U IPOrPaMMUPOBAHUS POOOTOB;

IpaBUia U MEpPbl 0€30IaCHOCTH NP pabOTe C IEKTPOUHCTPYMEHTaMHU;

of11ee yCTpOMCTBO U MPUHIUIIBI AeHCTBHS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIaCCOB POOOTOB;

OOIIYI0 METOJIMKY pacyeTa OCHOBHBIX KHHEMATHYECKUX CXEM;

HOPSAZOK OTHICKAHHSI HEUCIIPABHOCTEHN B Pa3IMYHBIX pOOOTHU3UPOBAHHBIX CUCTEMAX;

. METOJMKY MPOBEPKU pabOTOCOCOOHOCTH OTAENBbHBIX Y3JIOB U ACTANICH;

10 OCHOBBI IOMYJISIPHBIX S3bIKOB MPOTPAMMUPOBAHUS;

11.mpaBuna  TeXHUMKM  O€30MAaCHOCTM MNpu  pabore B  KaOMHETE  OCHAILEHHBIM
AIEKTPOOOOPYI0BAHUEM;

12.0cHOBHBIE 3aKOHBI DJJIEKTPUYECKHUX Ilenel, mpaBuiia O€30MacHOCTH NpH padoTe C
ANEKTPUUECKUMHU 1IENSIMU, OCHOBHBIE PAIMOAIEKTPOHHbBIE KOMITOHEHTHI;

13.onpenenenuss poOOTOTEXHUUECKOTO YCTPONHCTBA, HAMOOJIEe paclpoCTpaHEHHbIE CUTYAIUH, B
KOTOPBIX MPUMEHSIOTCS POOOTHI;

14.uMeTh NpeCTaBIECHUS O MEPCIEKTUBAX PA3BUTUS POOOTOTEXHUKH, OCHOBHBIE KOMITOHEHTBI
IPOrPaAMMHBIX CPEJI;

15.0CHOBHBIE MPHUHIMIBI KOMIBIOTEPHOTO YMpPaBIEHUS, Ha3HAYEHWE W MPHUHIMIBI PabOTHI
LIBETOBOT'O, YJbTPa3BYKOBOI'O JaT4YMKA, JAATYMKA KAaCaHUS, PAa3JIMYHBIX HCIOJIHUTEIBHBIX
YCTPOMCTB;

16.paznuynbIle CIOCOOBI TEpeNayll MEXaHHMYECKOTO BO3JACUCTBHUSA, Pa3IUYHBIE BHJbI IIACCH,
BU/Ibl U HA3HAYEHHE MEXaHUYECKHUX 3aXBATOB;
YMeTh:

1. coOupaTh mpocTelme MoJIeau ¢ ucnoiab3oBanruemM EV3;

2. CaMOCTOSITEJIbHO IPOEKTUPOBATh U COOMpaTh M3 TOTOBBIX JETallell MaHUIYJISATOPBHl U
pOOOTOB Pa3IMYHOIO HA3HAYECHMS,;

3. UCHOJB30BaTh JJIsi IpOrpaMMUpOBaHus MUKpokommbiorep EV3 (mporpammupoBaTh Ha
nuciuiee EV3)

4. BnazeTb OCHOBHBIMH HaBBbIKAMH pabOThl B BU3YaJbHOM Cpele MpOrpaMMHpPOBaHUS,
IPOrpaMMHUPOBATH COOPAHHBIE KOHCTPYKLUU 1101 33/1a41 HAYAJIbHOT'O YPOBHSI CJI0KHOCTH;
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pa3pabaTbiBaTh M 3alKChiBaTh B BHU3YaJbHON Cpele NPOrpaMMUPOBAHHS THUIIOBbHIE
yIpaBJIeHHUS] pOOOTOM
M0JIb30BATHCSI KOMITBIOTEPOM, TPOTPAMMHBIMU MPOYKTaMH, HEOOXOAUMBIMU /111 00yUESHUS
porpaMme;
noa0upaTh HEOOXOIUMbIE JATUYUKHU U UCTIOJTHUTENIbHBIE YCTPONUCTBA, COOUpATh MpOCTEHIITNE
YCTPOMCTBA C OJHUM WJIM HECKOJIBKUMHM JaTYUKAMH, COOMPATh U OTIAXKUBATH KOHCTPYKLIUU
0a30BBIX pOOOTOB
MPaBUIBLHO BBHIOMPATh BHUJA TEpeAaud MEXaHUYECKOTO BO3JCHCTBUSA JUISI Pa3IUYHBIX
TEXHUYECKUX CUTYyaIlui, COOMpaTh JACHCTBYIONINE MOJEIN POOOTOB, a TAKKE UX OCHOBHBIE
y3JIbI U CUCTEMBI
BECTU WHJUBUIyaJIbHBIC U TPYITIOBBIE UCCIEA0BATEIbCKUE PAOOTHI.

OO61me yyeOHbIEe YyMEHHSI, HABBIKH M CIIOCOOBI 1eSITEJIbHOCTH.

Ilo3HaBaTe/ibHAS AeSATEJIbHOCTD.

Hcnonb3oBaHue Uil NO3HAHUS OKPYIKAIOIIET0 MUPA Pa3IMYHBIX METOAO0B (HAOII0IEHUE,
U3MEpPEHUE, OIbIT, SKCIEPUMEHT, MOJIETMpoBaHue U Ap.). OnpeneneHue CTpyKTypbl 00beKTa
MO3HAHUS, TIOUCK U BBIJICICHUE 3HAYMMBIX (DYHKITMOHAIBHBIX CBSI3€M U OTHOIIEHUM MEXITY
YacTsIMU 1IeJIOT0. Y MEHHE pa3IesaTh NPOLECCHl Ha ATAlbl, 3B€Hbs; BBIJICJICHUE XapaKTePHBIX
MIPUYNHHO-CJIEICTBEHHBIX CBSA3EH.

OmnpeneneHue aJeKBaTHBIX CIIOCOOOB pelleHUs] y4eOHOW 3aJayl Ha OCHOBE 3aJaHHBIX
anroputMoB. KoMOMHHpOBaHNE H3BECTHBIX AJITOPUTMOB JACSITEIBHOCTH B CUTYyallUsX, HE
MPEANOoJIaraloiuX CTAaHAAPTHOE IPUMEHEHUE OJJHOTO U3 HHX.

CpaBHEHUE, CONOCTABJICHHE, KIIACCH(PUKAIINS, PAHKUPOBAHNE OOBEKTOB 110 OJTHOMY WIIH
HECKOJIBKUM TPEIIOKCHHBIM OCHOBAHUSM, KPUTEPUAM. Y MEHUE pa3nnyaTh (akT, MHEHUE,
JI0Ka3aTEIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnenoBanre HECIOXKHBIX MPAKTUYECKUX CUTYAIlMi, BBIABUKEHUE MPEINOIOKECHUM,
MOHMMAaHUE HEOOXOJUMOCTH UX MPOBEPKU HA MpakTuke. Vcnoyib3oBaHUE MPAKTUUECKUX U
71a00paTOPHBIX PadOT, HECIOXKHBIX IKCIEPUMEHTOB ISl JTOKA3aTeNIbCTBA BBIABUIAEMBIX
MPEANOI0KEHUI; OUCAHUE PE3YJIbTaTOB ATUX PadOT.

TBopueckoe perieHHe y4eOHBIX W TPAKTHYECKUX 3a/ady: YMEHHE MOTHUBHUPOBAHHO
OTKa3bIBaThCA OT 00pa3iia, NUCKaTh OPUTHMHAIIbHBIE PELICHUS; CAMOCTOSITEIbHOE BBIMIOJTHEHUE
Pa3TUYHBIX TBOPUYECKUX PAOOT; yuyacTre B MPOCKTHOM IEATETLHOCTH.

NupopmMantnoHHO-KOMMYHHUKATHBHAA AeATEIbHOCTD.

AJleKBaTHOE BOCIIPUSITUE YCTHOM peYd M CIOCOOHOCTh TMepeaBaTh COJACpPKAHUE
MPOCIYIIAHHOTO TEKCTa B CXXATOM WJIM Pa3BEPHYTOM BHUJE B COOTBETCTBHHM C LIEJIbIO
y4eOHOro 3a/1aHusl.

Oco3HaHHOE O€rjoe YTEHHE TEKCTOB pAa3JIMYHbIX CTHIEHM M KAHPOB, IPOBEICHUE
MH(OPMAIMOHHO-CMBICIIOBOTO aHalIM3a TekcTa. Mcnonap30BaHue pa3auvyHbIX BUAOB YTEHUS
(03HAKOMUTENBHOE, TPOCMOTPOBOE, TOMCKOBOE U JIp.).

BrianeHne MOHOJIOrMYECKOM M TMAJOTMYECKOM peuybl0. YMEHHE BCTylaTh B pPEUYEBOE
oOlLIeHne, y4acTBOBaTh B JAMaliore (IOHMMAaTh TOYKY 3peHUsi coOeceqHUKa, MPU3HABaTh
npaBo Ha nHOe MHeHue). Co3aHue MUCbMEHHBIX BBICKA3bIBAHMM, aJIEKBATHO MEPEIAOITUX
NPOCIYIIAaHHYI0O U MPOYUTAHHYIO HHQOpPMALMIO C 3aJaHHOW CTENEHbI0 CBEPHYTOCTH
(xpaTtko, BbBIOOpOUHO, MOJHO). CocTaBieHuEe IUIaHa, TE3UCOB, KOHCHEKTa. [IpuBeneHue
MPUMEPOB, MOAOOP apryMeHTOB, (GOPMYIHpPOBaHHE BBIBOJOB. OTpakeHHE B yCTHOW WIU
MUCbMEHHON (hOpMe pe3yJIbTaTOB CBOCH €SI TEIbHOCTH.

YMenue mnepedpaszupoBath MbICIb (OOBSICHATH «UHBIMH CcJoBamMu»). Bwibop u
MCIIO0JIb30BaHUE BBIPA3UTEIBHBIX CPEICTB SI3bIKA M 3HAKOBBIX CUCTEM (TEKCT, TabJIMIla, CXeMa,
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ayJIMOBU3YAJIBHBIN psJl U Jp.) B COOTBETCTBUM C KOMMYHUKATHBHOM 3ajaudeil, cepoil u
cuTyanuen ooIeHusl.

Wcnonb3oBaHue JJ1sl pelieHus 03HaBaTEIbHBIX 1 KOMMYHHKATUBHBIX 3a]1a4 Pa3InyHbIX
HMCTOYHUKOB MH(OpMAIINH, BKITIOUAs SHIIUKIIONEANH, ClI0Bapu, UHTEpHET-peCcypChl U Apyrue
0a3bl JaHHBIX.

PeduiekcuBHast 1eITeJIbHOCTD.

CaMocTosiTenbHas ~ OpraHu3aiusi y4yeOHOW  JesTeNbHOCTH  (TMIOCTAaHOBKA  IIETH,
IJIAHUPOBAHUE, OIpPEJCICHUE ONTUMAJIBHOTO COOTHOLIEHUS LEJIH W CPEICTB U Jp.).
Branenrie HaBbIKAMU KOHTPOJS U OLIEHKA CBOEH JEATENbHOCTH, YMEHHEM IMPEIBUIIETh
BO3MOXKHBIE TOCJHEACTBUS CBOUX neucTBUM. [IoMCK M yCTpaHeHHWE NPUYMH BO3HUKIIUX
TpynHocTeil. OlleHuBaHUE CBOMX YUEOHBIX TOCTHKECHHM, TOBEJICHUS, YePT CBOCH JIMYHOCTH,
CBOEro (PM3MYECKOTO U AMOIMOHAIBHOIO cOCTOsHMs. OCO3HAaHHOE ompeneneHue chepbl
CBOMX MHTEPECOB U BO3MOKHOCTeW. CoOt0/IeHre HOPM TTOBEJICHHS B OKpYKalolllel cpeje,
IpaBuJil 340POBOro o0pa3a KU3HH.

BianeHne yMeHUSMHM COBMECTHOW JIE€ATENBHOCTH: COTJIACOBAHUE W KOOPAMHALUS
JEATEIbHOCTH C JAPYTMMH €€ y4aCTHHUKaMHu; OOBEKTHBHOE OLICHMBAHME CBOEro BKJIAJa B
penieHre o0uX 3a/1a4 KOJUIEKTUBA; YYeT OCOOEHHOCTEN Pa3IuyHOro poJjeBOro MOBEICHUS
(Jiunep, MOAYMHEHHBIN U JIp.).

OueHMBaHUE CBOEW AEATEIBHOCTU C TOYKH 3PEHUSI HPAaBCTBEHHBIX, MPABOBBIX HOPM,
ACTETUYECKUX LIEHHOCTEeH. Vcnonb30BaHe CBOUX MPaB U BHITIOJIHEHUE CBOMX 00s3aHHOCTEN
KaK TpaxKIaHNHa, YieHa O0IIecTBa U Y4eOHOTO KOJIJICKTHUBA.

Cnucok JurepaTyphbl.
Konocos /1. I'. IlepBboiii mar B poboToTexHuKy. [Ipaktukym s 5-6 kiraccos\ /1. I'. Komocos.
— M.: BUHOM. Jlab6opatopus 3Hanuii, 2012 — 292 c.
bnor-coobuiectBo mrobuteneit podotoB Jlero ¢ mpumepamu nporpamm [DIEKTPOHHBIN
pecypc]/
JlaGopatopHbie MIPAKTUKYMBI 1o IIPOrPpaMMHUPOBAHUIO [OneKTpOHHBIN
pecypc]http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159(=ru
OOpazoBatenbHas porpamma «BBesieHue B KOHCTpyHpOBaHHE POOOTOB» WM Tpaduueckuit
A3BIK MIPOrPAMMHPOBAHHUS poOoTOB [D71eKTpOHHBI pecypc]
/
[Ipumepbl KOHCTPYKTOPOB M TpOrpaMm K HHUM [DJeKTpoHHBIA pecypc] / Pexum
nocryma:http://www.nxtprograms.com/index2.html
[Tporpammbl st pobota  [DnekTpoHHbI  pecypce]  / http://service.lego.com/en-
us/helptopics/?questionid=2655
YueOHuK 1o nmporpaMMupoBaHui0 poOoToB (Wiki) [DnekTpoHHbIN pecypc] /
Marepuansl CauToB.
http://www.prorobot.ru/lego.php

http://www.russianrobotics.ru/actions/actions 92.html

STEM-poboroTrexHuka

http://www.slideshare.net/odezia/180914-39396539

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
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https://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.holit.ua%2Findex.php%3Foption%3Dcom_content%26view%3D%2520category%26layout%3Dblog%26id%3D72%26Itemid%3D159%26lang%3Dru
https://infourok.ru/go.html?href=http%3A%2F%2Flearning.9151394.ru%2Fcourse%2Fview.php%3Fid%3D280%23program_blocks
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https://infourok.ru/go.html?href=http%3A%2F%2Fwww.slideshare.net%2Fodezia%2Fss-40220681
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«PoGoToTeXHHKA» - 6 KJIacc.
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Tema 1. BBegenne B po00TOTeXHHKY (2 1)

1 | Po6otsl. Buasl po6oros. 3HaueHne pobOTOB B 1 | becena,

KHU3HU yesoBeka. OCHOBHBIE HANPaBIICHUS 3ayer 1o mpaBuIaM
IIPUMEHEHUSI pOOOTOB. paboThI ¢ KOHCTPYKTOPOM
[IpaBuna pabotsl ¢ koHcTpyKTOpoM LEGO LEGO

2 | Yopasnenue po6oramu. MeToabl O0IIeHuUs ¢ 1 | UnauBuayasbHbIHI,
poboTom. (pOHTAJILHBIN OMPOC
CocraB KOHCTpYKTOpa
LEGOMINDSTORMSEVS.

S13bIKM POTPaMMUPOBAHHUS.
Cpena nmporpaMMupoBaHHs MOJyJIsl, OCHOBHBIE
OJIOKH.
Tema 2. 3nakomcTBo ¢ po6oramu LEGO MINDSTORMS EV3 EDU. (4 v)

3 | IlpaBuia TexHUKH O€30MMACHOCTH IIPH padboTe C 1 | becena
poboTamu-koHCTpyKTOpamu. [IpaBuna 3ayer 1o mpaBuIam
obparenus ¢ poboramu. OCHOBHBIE TEXHUKH 0€30MMacCHOCTH
MEXaHUUYECKUE JETaIU KOHCTPYKTOpa U UX
Ha3HayeHHE.

4 | Moayns EV3. O630p, 3xpaH, KHOIIKH 1 | becena,
yIpaBleHUs MOyJIEM, HHIUKATOp COCTOSHUS, PaKTUKyM
MOpTHI. Y CTaHOBKaA O6atapei, criocoObl
SKOHOMMH SHEPTUH.

Bxmrouenne monyna EV3. 3anucs nporpamMmsl
U 3aITyCK €€ Ha BBINIOJHEHHE.

5 | CepBomoropsl EV3, cpaBHeHHE MOTOPOB. becena,

MomHOCTh ¥ TOYHOCTh MOTOpa. MexaHuka MPAKTUKYM
MEXaHU3MOB M MallnH. BunpicoequHennii n
repeaayd v X CBOMCTBA.

6 | Coopka Mozaenu pobOTa 1O UHCTPYKIIHH. 1 | becena,
[IporpamMmMupoBaHue JBUKEHUS BIEpPE] 110 PaKTUKYM
npsiMoil Tpaekropuu. Pacyer uncia 060poToB
KoJieca JIsl MPOXOKICHHS 3aJaHHOTO
pacCTOSHUS.

Tema 3. latuuxku LEGOMINDSTORMSEV3 EDU u ux napamertpsbl. (6 4)

7 | Jatuuk xacaHus. Y CTpOUCTBO JaTUYHKA. 1 | becena,
[IpakTukym. Pemenue 3a1a4y Ha ABMKEHHE C IPAaKTUKYM
MCIIOJIb30BAaHUEM JIaTYMKA KACaHUsI.

8 | [laTtuuk 1Bera, pesKuMbl pabOThl AATUHKA. 1 | UnnuBuayanbHeli,
Pemenue 3a1ay Ha IBHKEHHE C coOpaHHasi MOJIETIb,
UCIIOJIb30BaHUEM JaTUUKa BBINOJIHAIOLIAS

npeJoiaraeMble
NEeHCTBUSL.

9 | YapTpa3BykoBo# gatyuk. Penienne 3amaq Ha 1 | UnauBuyanbHbIHI,
JIBIDKEHUE C UCIIOJIb30BaHUEM JaTuhKa coOpaHHasi MOJIEIb,
paccTosiHus BBITIOJIHSIOLIAs

npearnonaracMple
JICHCTBHSL.




10 | T'mpockonmueckuit natunk. MaGpakpacHbIit 1 | becena,
JATYUK, PEKUM IPUOIMKEHUS, PSKUM MasKa. MPAKTHKYM

11 | TlogkmrodeHHne TaTYINKOB U MOTOPOB. 1 | Becena,
Wutepodeiic monyns EV3. [Ipunoxenus IIPaKTUKYM
monayis. [IpeacraBienue nopra. YopasieHue
MOTOPOM.

12 | IlpoBepounas pa6ota Ne 1 mo Teme 1 | IlpoBepounas pa6ota Ne 1
«3HAKOMCTBO ¢ poboTaMu
LEGOMINDSTORMS.

Tema 4. OCHOBBI IPOrPAMMHMPOBAHUSA W KOMIIBIOTEPHOI JIOTUKH (9 4)

13 | Cpena nmporpammupoBanust Mmoayist. Cozganue 1 | becena,
MIPOTPaMMBl. MPaKTUKYM
VY nanenue 6;10K0B. BrinonHeHHE TPOrpaMMBl.

CoxpaHeHHe U OTKPBITHE IPOTrPAMMBI.

14 | Cueruuk kacauuii. BerBienue mo gaTymkam. 1 | UunuBuayanbHBIN,
MeTo/1bl IPUHATHS pELIeHUH poOOTOM. coOpaHHast MOJIEJIb,
Mojenu noBeAeHUs IpU pa3HOOOPa3HBIX BBINOJIHAIOLIAS
CUTYaLUsX. npeJoiaraeMble

JICUCTBUSL.

15 | IIporpammHoe obecnieuenue EV3. 1 | becena,

Cpena LABVIEW. MPAKTUKYM
OCHOBHOE OKHO

CBoiicTBa U CTPYKTypa MPOEKTA.

Pemenue 3anay Ha JBUKEHHE BJI0JIb CTOPOH
KBajpara.lcrnonp3oBaHue UKIOB IIPU

pELICHUH 3a]1a4 Ha JABH)KEHUE.

16 | IIporpammHbIe OJOKH U MATUTPHI becena,
MPOTPaMMHPOBaHUS PaKTUKyM
Crpanuna annapaTHBIX CPEJCTB
PenakTop xoHTEHTa
HNHcTpymeHTsI
Ycerpanenue Henosaok. Ilepesanyck Mmoayiis

17 | Pemenue 3a7a4 Ha JBUXKEHHUE IO KPUBOM. NunuBuyanbHbIN,
HesaBucumoe ynpasnenne motopamu. [ToBopot coOpaHHast MOJIEIIb,
Ha 33J]aHHOE YKCII0 TpagycoB. Pacuer yria BBITIOJIHSIOLIAs
MOBOPOTA. npeJnoiaraeMble

JICUCTBUS.

18 | Mcnonp3oBaHue HIKHETO JaTurKa NuauBuayanbHbIH,
OCBEILIEHHOCTHU. Penienne 3a1a4 Ha ABM)KEHUE C coOpaHHasi MOJIETIb,
OCTaHOBKOH Ha YEPHOU JINHUU. BBITIOJTHSIOIAs

IpeoiaraeMble
IEUCTBUS.
19 | Pemenue 3a1a4 Ha ABMKEHHUE BJOJb JIMHHH.
KanubpoBka qaTunka OCBEIIEHHOCTH.
20 | IlporpamMmmupoBanue MoayJei. Pemenue 3amaq becena,
Ha MPOXO0KJIEHHUE M0 MOJI0 U3 KIETOK MPAKTUKYM

21 | CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE. CopeBHOBaHKE pOOOTOB

3ayeT BpeMEHHU M KOJIMYECTBA OLIHOOK
Tema 5. [IlpakTuKyM 1o cO0pKe pOOOTU3HPOBAHHBIX cHcTeM (8 )

22 | UsmepenueocpemeHHocT. Onpenenenme 1 | becena,
1BeTOB. Pacrno3HaBaHue 1[BETOB. MPAKTUKYM
Hcnonp3oBaHne KOHCTPYKTOpa B KaYecTBE
nudpoBoit Jaboparopumu.

23 | V3mepeHue pacCcTOSHUHN 10 OOBEKTOB. 1 | becena,
CkaHHpOBaHUE MECTHOCTH. MPAKTHUKYM




24 | Cuna. Ilneuo cuibl. [lompeMHBIH KpaH. Becena,

CueTtunk MPaKTUKYM
000poToB. CKOpPOCThH BpaIlleHUs CEPBOMOTOPA.
MoOmHOCTS.

25 | Yopapnenue poO0TOM C TOMOIIBI0 BHEITHUX NHnuBuyanbHBIH,
BO3/CHCTBUIA. coOpaHHasi MOJIETIb,
Peakuust poOoTa Ha 3BYK, IIBET, KaCaHHE. BBITIOJTHSIOLIAs
Tanmep. [peaIoIaracMble

IECUCTBUS.

26 | [IBmkeHHE MO 3aMKHYTOU NunuBuiyanbHbIM,
TpaekTopuu. Pemenue 3a1ay Ha coOpaHHasi MOJIEJIb,
KPUBOJMHEWHOE JBIKEHUE. BBITOJIHSOLIAS

npeJnoiaraeMble
JICUCTBUS.

27 | KonctpyupoBanue Mojeneid poOoToB s NHnuBuyanbHBIH,
pelIeH s 3a/1a4 C UCIIOJIb30BaHUEM HECKOIBKIX coOpaHHasi MOJIETIb,
Pa3HbIX BUJOB TaTYUKOB. BBITMIOJHSIOLIAs

nperoiaracMple
IECUCTBUS.

28 | Pemenwue 3aa4 Ha BBIXOJ U3 JIAOMPHUHTA. WHivBuy anbHBIH,
OrpanuyeHHoe coOpaHHasi MOJIEIb,
JIBUKCHHE. BBITTOJTHSIOTIAST

npenoiaraeMpie
JICUCTBUS.

29 | IlpoBepounast pabota Ne2 o teme «Bumpbl [TpoBepounas padota Ne2
JIBIDKEHUN POOOTOBY
6. TBopueckue MPoeKTHbIE PA0OTHI H COPEBHOBAHMSA(6 1)

30 | PabGora Hajg nmpoekTamu «JIBroKeHHE TIO CopeBHOBaHUS
3aJIaHHOU TPACKTOPHUI,

«KereabpuH».
[IpaBuiia COpeBHOBaHUM.

31 | CopeBHOBaHME POOOTOB Ha TECTOBOM IIOJIE. CopeBHOBaHUs
3adeT BpeMEHH U KOJIMYECTBA OMHUOOK

32 | KonctpyupoBanue cOOCTBEHHOW MOJICTH Pemenue 3anay (uHa. 1
pobora TpyIII)

33 | [IporpaMMupoBaHu€e U UCTIBITAHUE Pemenue 3anay (uum. u
COOCTBEHHOM MOJIeNH PoOOTAa. TpyIII)

34 | [Ipe3enTanuu u 3amuTa mpoekta «Moii 3amuTa IpoeKTa

YHHUKaJIbHBINA poOOT»
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