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< AaBanTe BCNOMHUM

IKak Ha3eIBaeTCs NnocAeAHee
nokoneHve pobotos LEGO
Mindstorms?

LEGO Mindstorms NXT

)




< AaBanTe BCNOMHUM

IKak Ha3eIBaeTCs NnocAeAHee
nokoneHve pobotos LEGO
Mindstorms?

LEGO Mindstorms EV3

)




< AaBanTe BCNOMHUM

IKak Ha3eIBaeTCs NnocAeAHee
nokoneHve pobotos LEGO
Mindstorms?

LEGO Mindstorms RCX




< AaBanTe BCNOMHUM

IKak Ha3eIBaeTCs NnocAeAHee
nokoneHve pobotos LEGO
Mindstorms?

Arduino robotic kit




< AaBanTe BCNOMHUM

K kakomy Tuny poboTtos
OTHOCUTCS NOCTPOEHHLIA
BaMW Ha NPOLLUAOM 33aHATUN
poboT?

ANS HAYHHbBIX NCCAEAOBaHWN
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< AaBanTe BCNOMHUM

K kakomy Tuny poboTtos
OTHOCUTCS NOCTPOEHHLIA
BaMW Ha NPOLLUAOM 33aHATUN
poboT?

BoeHHbIn poboT

)




< AaBanTe BCNOMHUM

K kakomy Tuny poboTtos
OTHOCUTCS NOCTPOEHHLIA
BaMW Ha NPOLLUAOM 33aHATUN
poboT?

bbiTOBOM pObBOT

)




< AaBanTe BCNOMHUM

K kakomy Tuny poboTtos
OTHOCUTCS NOCTPOEHHLIA
BaMW Ha NPOLLUAOM 33aHATUN
poboT?

PoboT-rymaHona

)




< AaBanTe BCNOMHUM

HTo Takoe poboToTexHVKa? "

Hayka, n3y4aiollas ToAbLKO NporpamMmHbIe CpeACTsa
co3aaHWs poboToB

)




< AaBanTe BCNOMHUM

HTo Takoe poboToTexHVKa? '
| 1

KomnaekcHasn HayKa, U3y4aioLllas NporpaMmMHbIe U
TexHn4eckKue CpeACcTBa CO3AaHMS poboToB
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< AaBanTe BCNOMHUM >

HTo Takoe poboToTexHVKa? "

Hayka, nay4aloLlas TOALKO TEXHUYeCKne CPeACTBa CO3A3HNS
poboTos




< AaBanTe BCNOMHUM >

HTo Takoe poboToTexHVKa? '
| 1

KomMnAeKCcHas HayKa, N3y4aloLlas B33aMOOTHOLLUEHWUS MeXXAY
AOABMI 1 poboTamn




< AaBanTe BCNOMHUM >

Hem oTAan4aeTcsa poboT oT

MaHUNYASTOpPa?
¥
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1
PoboT nmveeT boAbLYIO MOLLHOCTL, YeM AK0Bbo MaHMNYASITOP
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< AaBanTe BCNOMHUM

Hem oTAan4aeTcsa poboT oT
MaHUNYASTOpPa?
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. B oTAn4Me OT MaHuNyAsITOpa, poboT paboTaeT no 3apaHee
HanMCcaHHOM Nporpamme
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< AaBanTe BCNOMHUM >
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Hem oTAan4aeTcsa poboT oT

MaHUNYASTOpPa?
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: B oTAn4me oT MaHMnNyAaTopa, poboT nmveeT bonbkLue
BO3MOYKHOCTE N0 COBEpPLUEHCTBOBaHWIO
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< AaBanTe BCNOMHUM

Hem oTAan4aeTcsa poboT oT

MaHUNYASTOpPa?
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A
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B
| B oTAM4Me OT MaHUNYASITOPa, pOboT Cam AeTeKTUpYyeT
M3MEeHEeHWs B OKpPY>KaloLLen cpeae 1 obpabaTteiBaeT vX,
C NPUHUMAS peLleHns
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ORONORONONO

CeroaHs Ha ypoke

3HAaKOMCTBO C TUN3MU LLIACCK, KOTOPbIEe UCNOAL3YIOTCS B
poboToTexHuke.

Kak MaHeBpupYIOT TPaHCNOPTHLIE CPeACTBa C pa3sAWYHLIMKA TUN3MU
waccu.

anMMYLLlEETEEI M HEAOCTATKKM WacCK C ABYyMSI NMPpMBOAHBIMW KOACaMn.

Kak nonoXkeHne ueHTpa Mmacc pDEDTEI BAMSIET HA ero yCTON4YMBOCThb.

Cbopka poboTa-XxokkencTa.

TecTnposaHue poboToB B KOMaHAHON Urpe "Xokken".

ROBORISE-IT!
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LLlaccn poboTtos

B 33BMCMMOCTM OT TOro, Kakve 3aAa4n CTaBsaTCs nepea poboTom,
KOHCTPYKTOPbI BbIDMPAOT TOT UAWM MHOM TUM WACCW. 3TO MOXKEeT
bbITk KOAECHOE, NYCeHNYHOoe, WarakLlee Waccu, AN UX
KombrHaumn. Hanprmmep, naobparkeHHsIn HKe poboT HUBO
MCNOAB3YET AAS ABVDKEHWNS! KaK HOMM, Tak M KoAeca

ROBORISE-IT!

ROBOTIC EDUCATION




DRC HUBO Robot
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DRC HUBO Robot
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TurnNbl MaHeBpNPOBaHNS

MNo TOMY, KaK NPONCXOANT MaHeBpupoBaHW1e, WacC MOXKHO pa3AenmTb Ha ABd
TWUNAG.

(1) Te, KOTOpbIE AASI MBHEBPUPOBaHNS (2) Te, KOTOPbIe AASI MBHEBPUPOBaHWS

TPEEVI-DT N3MeHeHns CcBoein NCNOAB3YIOT N3MeHeHWe CKOpPOCTKn

reomeTpun (MOBOPOT KONAEC, NAW BpaLLEeHns ABUraTenenm (Konec nam
n3rnbaHme camoro waccum). ryYCeHWL) AeBOro 1 npasoro bopTta.
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ABTOMODUABHOE YeTblpexKkonecHoe

ROBORISE-IT!
ROBOTIC EDUCATION

KnaccuHeckoe asTomMmobUABHOE WaccK UMEET 4eThipe KONeCa, ABa M3 KOTOPbIX - NOBOPOTHLIE. Takoe
LWACcCK NO3BOASIET AOCTUMETE BbICOKMX CKOPOCTEI ABVYKEHWS, 8 Ha XOpoLLeii Aopore - n obBecne4nTe
KOMOPT AN NACCEKMPOE
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ABTOMODUABHOE YeTblpexKkonecHoe

ROBORISE-IT!
ROBOTIC EDUCATION

3TO BEPWUEHT NOAHONPMBOAHOMO 88TOMODMABHOMO WACCK C HeTRIPEMS NOBOPOTHBIMW KOAECAMK. 3TO
FHEYMTEARHO NOBRIW3ET MaHeEpeHHOCTE, HO HEMEBTWUEBHO BEAMAIET HE HBAEMKHOCTER, CTOMMOCTE M
AOAMOBEYHOCTE KOHCTPYKLLM
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CoyneHeHHOe Wwaccu

CoYneHeEHHOE LWACcCK MCNOAB3YETCS NPY COSASHWMW MNOAHOMPUBOAHBIX CEBEPXTSIKEABIX MaLWWH. Kaik
NpasvAo, Takne MalwHel paboTaloT Ha CTpolKe, AW B KapeepaX. OHO o4eHs MaHeBpeHHOe, DAHaKO, He
NOSBOASIET ADCTUMaTh EBICOKMX CKOPOCTEN ABVYKEHWS
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['yCeHn4Hoe waccu

MNyCeHn4HOe Wacc MCNOAB3IYETCS B CAYHESIX, KOMA8 HY»KHO CO3ASBaTE KEK MOXKHO MEHBLLUES ABBNAEHWE
H3 NOBEPXHOCTE. 3TO GKTYAABHO AAS ABVDKEHWA NO CAS0BIM NOBEPXHOCTAM - NeCKy A BoOADTUCTON
MECTHOCTH. AAS TEKNX TSKEABIX MALLKWH, KaK, HaNpYUMEpP, TaHK, MCNOABI0OBaHWE MNYCEeHWLL FIBASIETCS
eAMHCTBEHHEIM BO2MOXMKHEIM ESPWMEHTOM, NOCKOABICY BO BCEX APYIWX CAYHENX HBCTONABKO BRICOKOE

AdBNAEHWME HA NOBEPXHOCTE NPHMBOANT K €€ pa3pyLeEHKKO.
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[MlonHONpUBOAHOE KOoAeCHOe Waccu

NMonHONprBOAHOE KOABCHOE Waccy ¢ SopToBkIM NOBOPOTOM MCNOABIYETCS ANSI TDEHCMNOPTHRIX CPEACTE,
KOTOpkIe B BoABLUMHCTEE CAYH3EE ABVDKYTCH NO NepeceYeHHON MeCTHOCTH

ROBORISE-IT!

ROBOTIC EDUCATION
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MNoAHONPMBOAHOE KOABCHOE LWSCCW C NOBOPOTHBIMW KOABCAMW MMEET XOPOLUYH MBHEBPEHHOCTE W He
mmeeT npobaem Cc NnosopoTOoM Ha achansTUPOEAHHOW NOBEPXHOCTU. EAMHCTEEHHEIN HEADOCTaTOK - 3TO

CACOMKHOCTE KOHCTPYKUWMKW TaKOoro Wwacc
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LLIaccu c Tpem$ To4YKamn onops.l

ROBORISE-IT!

ROBOTIC EDUCATION

CyuwiecTeyeT MHOMD BAPUaHTOEB peanr3aunii TpEXKOAECHBIX WwaccKk. MoxeT BelTe KaKk OAHO NpUBOAHOE
KONSCO W AB3 PYyAEBkIX, TaK M HaobopoT - ABa NpMBECAHBIX 1 0AHO - pynesoe. B nobom cayHae Takme
TPaHCNOPTHEIE CPEACTEA HE NPUCNOCOBASHEI AAS ABMDKEHIMS HA BRICOKMX CKOPOCTRX.




LLIaccu c Tpem$ To4YKamn onops.l
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B poboToTexHMKe 4acTo UCNOAB3IYETCH ABYXKOABCHOE LWACCK C OAHOW AWM HECKOABKMMI
AOMOAHWUTENBHBEIMW TOYKaMK ONopel. B Takom Wwaccn Anesoe 1 NpaBoe KONBCO YNPasAsilioTC
HEZ3BMCUMO, HTO ABASET ro o4eHs MaHespeHHsIM. MNpumepom Takoro poboTa saeasieTcs poboT-

nelAnCcoc.
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Bonpoc

CkonbKO KOAec 1 To4eK onopsel iveet HUBO?




OcobeHHOCTU KOHCTPpYKUNU

PoboT nmeeT ABa HE3EBMCMMO
yNpasnfemMeX NPHBOAHBIX
KOABCE, KOTOPbIE NOIBOARIOT
eMy BbINOAHSITE AHODBIE
MaHeEpLIl. TakKasn KOHCTPYKUNS
MEXaHWNYECKW ADBOABHO NpOCTa
- KEYKAOE KOAECO NPUCOSAVHEHD
K cobcTeEeHHOMY
INEKTPOMOTOPY. NoBopoThl
OCYLWECTEBARIKOTCA 38 CHeT
M3IMEHEHS CKOPOCTW BPaLLEHNS
Npasoro v ABBOro
INEKTPOMOTOPA.

MNMoBopoTHOE KOAECO BRINOAHFIET

OYHKUWKD TPETEEN TOYK ONOPLI.

Baaroaaps aTomMy Konecy poboT
MMEET BOSMOKHOCTE ABMIEThCSH
Mo NOBEpPXHOCTW.

B aaHHOM cAy4Hae
KOHCTPYKTUEHO - 3TO POAMK,
SaKpenNeHHbIA Ha WapHWUpEe,
KOTopeIn ceoboaHO BpawaeTch
BOKPYIr BEPTUKAABHOW OCW.
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OcobeHHOCTU KOHCTPpYKUNU

ROBORISE-IT!
MpenmywecTea HeaocTatkn ROBOTIC EDUCATION

[lpocTOTa KOHCTPYKUWUK (He TpebyeTcs pyneBoe
ynpasAeHve, AndpepeHUmnan 1 T.A.)

BbICTPO CTPOUTCS

NmeeT BbICOKYIO MaHeBpeHHOCThb

@,
Ve



OcobeHHOCTU KOHCTPpYKUNU

MpenmywecTea HeaocTatkn

(- [

LLlaccn nMmeeT NAOXYH YCTOMHMBOCTh, OHO
CKAOHHO K Nnepesopa418aHAIO

LLJaccu nmeeT HM3KYHO NPOXOAMMOCTL. MoXKeT
MCNOABL30BaTbCA TOABKO Ha NOArOTOBAEHHON
noBepxHoOCTK




BapraHTbl MaHeBpUpOBaHUS

ANS MaHeBpMPOBaHUS TPEXKOAECHOMO LWAacCu MOXKHO MCNOAB30BaTb TPU
BdpWaHTA.

BapwuaHT 1. [loBOpa4MBaTes 33 CHEeT NOBOpPOTA
HEenpUBOAHLIX KONEC.

BapwuaHT 2. [loBopa4vBaTh 33 CHEeT NOBOpPOTAa
NPUBOAHLIX KOAEC (MAM KoAecCa).

BapuvaHT 3. NoBOpayneaTs 3a CHeT He33aBUCUMOIro
N3MeHeHMs1 CKOpPOCTW BpaLLLEeHWS1 NPaBoro U AeBoro
KOAEC, ApYre TOYKK CONpUKOCHOBEHWS C
NOBEepPXHOCTLIO BLINOAHSIOT B TAKOM CAyHae (pyHKUMIO
onope.l.
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YCTON4YMNBOCTDb WWaccu

I'E S

PaccmoTprm BMAOHHBIIA
Norpys4mK.

Ero To4KM KAcaHWA K
NoBepxXHOCTK obpasyoT
TpeyroAsHWK. Morpys4ik HE
nepesopaqdyBacsTCs AD TEX
nop, NoKa CyMMapHbIA LUEHTP
TSDKECTW ero U rpysa,
KOTOPBIM OH NOAHWMMEET, He
BbIXOAWT 38 rpaHiUbl 3TOro
TpeyroAsHWKa. OcobeHHo
XOPpOLO 3TO 3aMETHO Ha
BUAE CBEPXY.

ROBORISE-IT!

ROBOTIC EDUCATION




YCTON4YMNBOCTDb WWaccu

Ha atom pucyHke
naobparkeHa cuTyauwms,
KOrAa Mpys CMecTUACS
CUABHO BNEPeA, STO NPUBENAD
K CMELUEeHWIO LeHTpa Macc.
TaK KaK OH BbllLen 33
npeaenkl TPEYrOABHMKA,
obpasoBaHHOro TOYKaM1
KaCaHWs K NOBEpXHOCTK, -
NOrpysHMK NepesepHyNCs.
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INEKTPOHWKE

LLlacck. OnopHele TOYKKW

OcobeHHOCTU KOHCTPpYKUNU

UenTp macc

B aemkeHwe poboTa npueocanT
Asa GonbLUMX CEPEOMOTOPLI.
WMHdpakpacHeIin A3THMK
MCMONABIYETCS ANS MPUEMA
KOMaHA NYABLTS
ANCTEHUWMOHHOMO YNPaBAEHWSL.
PoboT nmeeT BEpTUKaABHYHO
KOMRNOHOBKY AAS1 KOMNAKTHOCTW
1 obecneYeHns AyHLUEND
pacrnpessneHUs ero Macckl
MEXKAY ONOPHBIMK TOYKaMW.
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OcobeHHOCTU KOHCTPpYKUNU

ROBORISE-IT!

ROBOTIC EDUCATION

INEKTPOHWKE LLlacck. OnopHele TOYKKW UenTp macc

Baarcaaps Takol KOMNOHOBKE
poBoT Oo4eHE MaHespeHHBIN.
Hanpumep, ans nosopoTa Ha
MECTe, HY>KHO BpaLLaTk KOAeCa
E pa3HkIe CTOPOHEI.
WcnonezosaHve WapuvKa 8
Ka4ecTse OnopHOM TO4YKKM O4eHb
yA0BHO, NOCKOABKY OH
OAWMH3KOBO pearvpyeT Ha
ABMKeHKWe poboTa B Alobom
HanpasAeHWI.




OcobeHHOCTU KOHCTPpYKUnn

INEKTPOHWKE LLlacck. OnopHele TOYKKW UenTp macc

-

[ -

LleHTp macc poboTa aonkKeH
HaX0AWNTBCS BHYTPU
TpeyronbH1Ka, obpasosaHHOro
ToO4Kamu Kacanus paboTta K
noeepxHoOCTW. B Hawem cayyae
3TO TOHKM KABCaHW5 ABYX KONEC U
METaNAMHEeCKOro WapyKa.
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3anaHue 1

CobepuTte moAenb poboTa - XOKKEeUCTa, KOTOPbIA
MCNoAB3YET MeTaNANHeCKWiA LLISPUK B Ka4ecTee
Onopbl 1 UMEEeT ABa NPUBOAHBLIX Koneca. Cobpas
basosylo Bepcuio, NpyHecuTe poboTa Ha
NPOBEpPKY YYUTEAID 1 NOAYHUTE NYAbLT.
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PacLwmpeHHas Bepcus
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9TO NHTepeCcHO

OAMH N3 CaMbIX N3BECTHbIX
TpexkonecHslX poboTos: R2D2
n3 eceAneHHon Star Wars.
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3aAaHMe 2

HacTponTe, 3arpy3unTe
M NPOTEeCTUPYWMTE NPOorpammy.

Kak 3arpy3unTe
nporpamMmmy B poboTa?

Bbibop molwHocTK, C
KOTOpOW byaAeT ABUMaTLCS
poborT.

Homep KaHaAna, no
KOTOpOMY Bbl byaeTe
nepeAaBaTb KOMaHAbI
poboTy.

VHBepcns HanpaBAeHS
ABVDKeHWs paboTta (npr
HeobxoAMMOCTH)

Boibop uBeTa paboThl
noAceeTKW baoka EV3.

Beibop ctuas paboTel
noAceeTkn baoka EV3.
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MNpumiTe y4acTre B urpe "Xokken". CopeBHYIOTCS MeXXAy coboii ABe KOMaHALI
No ABa poboTa B KaXKAON. Llenb KaXKAOM KOMaHAbLI - AOBECTU Wanby K "BopoTam”
NPOTMBHVKA M NOMEeLLaTb 3TO CAEAaTb APYron KomMmaHAae. BopoTa - 3To 4acTb
KOpPOTKOro bopTa NoAsl, KOTOPasl HAXOAUTCS MEXKAY ABYMS NAMTKaMW.
CTapToBbie no3vumn poboToOB NOKa3aHbl HA PUCYHKe Boille. B Ha4ane vrpeil
LWaNba HAaX0AUTCS B UEHTPE MOASL.
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ORONORONONO

Ha 3TOM 3aHATUN Bbl.

No3HaKOMMAMCE C TUNaMK LLACCK, KOTOPLIE UCMOABL3YIOTCS B
poboToTexHuke.

PaccmoTpeAn MaHeBpypOBaHKe PasAMYHBLIX TUNOB Waccu.

PEICCMDTF}EHM npenvyLliecTtsa 1 HeAOCTaTK WaCC C ABYMEI
NnpMBoAHLIMW KOAECadM.

Y3Hanu, Kak NOAOXKeHUe LeHTpa Macc poboTa BAUSIET Ha ero
YCTONYNBOCTb.

lNocTponAn poboTa-XOKKencTa.

INpyHaAM yHacTHe B KOMaHAHOM urpe "Xokken".
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< BbiBOAbI

Ang co3aaHus Kakmnx poboTtos
uenecoobpasHo

MCNOAL30BaTh TPEXKoAeCcHoe
waccwn?

A
1
B
. A5 pob0TOB, KOTOPLIE NEPEeABUraIOTCS NO Nepece4yeHHon
MECTHOCTW, N AOAKHBLI UMETb HEBLICOKYIO MaHEBPEHHOCTL Npw
C HeboAbLLION CKOpPOCTU
1
D
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Ang co3aaHus Kakmnx poboTtos
uenecoobpasHo

MCNOAL30BaTh TPEXKoAeCcHoe
waccwn?

. Ans1 po6oTOB, KOTOPLIE NEePeABUraloTCS NO NAOCKUM
NOBEPXHOCTSIM M AOAXKHBI UMETh HEBLICOKYHO MaHEBPEHHOCTh
C npu BoALLLIOK CKOPOCTU
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Ang co3aaHus Kakmnx poboTtos
uenecoobpasHo

MCNOAL30BaTh TPEXKoAeCcHoe
waccwn?

. Ans1 po6oTOB, KOTOPLIE NEePeABUraloTCS NO NAOCKUM
NOBEPXHOCTSAM N AOAYKHBI METb BbICOKYIO MaHEBPEHHOCTh
C npy HeboAbLLION CKOPOCTU
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Ang co3aaHus Kakmnx poboTtos
uenecoobpasHo

MCNOAL30BaTh TPEXKoAeCcHoe
waccwn?

A
1
B
| An5 poboTOB, KOTOpPbIE NepeABMraloTCS NO NepeceYyeHHon
MEeCTHOCTW N AONKHBI MMETh BbICOKYHO MaHeBpeHHOCTb
C
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K kakomy T1ny poboTtos
OTHOCUTCSI NOCTPOEHHGIN
BamMu poboT?
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ANAS HAYYHBIX UCCAEAOBaHWA
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K kakomy T1ny poboTtos
OTHOCWUTCSI NOCTPOEHHLI
BamMu poboT?
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. PoboT Ans1 pa3saedeHnii
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K kakomy T1ny poboTtos
OTHOCUTCSI NOCTPOEHHGIN
BamMu poboT?

Lo Lo

BoeHHbI poboT
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K kakomy T1ny poboTtos
OTHOCWUTCSI NOCTPOEHHLI
BamMu poboT?
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| [NpOMbILLAEHHLIA pOboT
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KaK Ha3kIBaeTC S CAeAYIOLLAS
AeTaNb:

LLlecTepHs
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KaK Ha3kIBaeTC S CAeAYIOLLAS
AeTaNb:

Banka
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KaK Ha3kIBaeTC S CAeAYIOLLAS
AeTaNb:

KoHHeKTOp
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KaK Ha3kIBaeTC S CAeAYIOLLAS
AeTaNb:

Ock
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KaK Ha3kIBaeTC S CAeAYIOLLAS

AETANb: ![
A

B

| LLlecTepHs
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KaK Ha3kIBaeTC S CAeAYIOLLAS
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KaK Ha3kIBaeTC S CAeAYIOLLAS

AETANb: ![
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KaK Ha3kIBaeTC S CAeAYIOLLAS
AeTaNb:

Ock
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Kak Ha3bIBaeTCs cAeAyoLLas
AETaNb:

LLlecTepHs e
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Kak Ha3bIBaeTCs cAeAyoLLas
AETaNb:
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AETaNb:
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KaK Ha3bIBaeTC S CAeAYIOLLas
ACTaNb:
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KaK Ha3bIBaeTC S CAeAYIOLLas
ACTaNb:

MuKponpoueccopHbIiin BAOK
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KaK Ha3bIBaeTC S CAeAYIOLLas
ACTaNb:

CepBomMoTOp
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KaK Ha3bIBaeTC S CAeAYIOLLas
ACTaNb:
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KaK Ha3bIBaeTC S CAeAYIOLLas
ACTaNb:

NMyALT ANCTAHUMOHHOMO YNpPaBAEeHUs
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KaK Ha3bIBaeTCSs CABAYIOLLAS
AeTanb:

CepBomoTOp
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AeTanb:
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KaK Ha3bIBaeTCSs CABAYIOLLAS
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3aAaHUe

Pa3bepute poboTa v paccoptunpyinte
AeTanm Habopa
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