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6 xiacc
J1/3: cocTaBUTH KOHCIIEKT I10 TEME.

PoboToTexHuKa B Hawleun
XU3HU

)T — 3TO MaLLWUHA C aHTPONOMOPMHLIM
(yenoBekonogoOHbIM) NOBEAEHWEM, KOTOPasa
YacTUYHO UNK NOMHOCTLIO BLINOMHAET (PYHKLUK
yenoseka (UHOrAa XUBOTHOMO) NPU
B3auMOoAEeNCTBUN C OKPY>KaoLLMM MUPOM.

3 nokoneHusi pO6OTOB:

8 [pe AHBlE. XKecTKo 3aaaHHan nporpamma (Uuknorpamma).

2 Al sHbiE. BO3MOKHOCTb aBTOMaTUYECKW NepenporpammMupoBaTLCA
(aganTupoBaThLCs) B 3aBUCMMOCTH OT 0B6CcTaHOBKU. 3HaYyansHo 3agatoTces
NULLb OCHOBbI NporpamMMbl AeNCTBUNA.

HTE TyanbHbie. 3agaHue ssoanTca B obLen opmMe, a cam poboT
obnagaeT BO3MOXHOCTLIO MPUHMMaTL PeLUeHNA UNK NNaHupoBaTh CBOW
AEUCTBUA B pacno3HaBaeMon UM HeonpeaeneHHoW Unu CrnoXxHown obCcTaHoBKe.




ApPXUTEKTYpa MHTENNEeKTyanbHbIX poboTOB

cnonHuTenbHble opraHbl
NEYST)

Cuctema ynpasneHus
Mogens mupa

Cucrtema pacnosHaBaHus

Cucrtema nnaHupoBaHus
OevncTBUNn

Cuctema BbINONHEHUA AencTBui
Cucrema ynpasneHus Lenamu

[JomaluHune poboThl

3apa4uvm AOMaLLHKX

HHTeJNIeKTyalibHbIX pOﬁOTOBI

OpueHTauus u nepemelleHne B
OrpaHW4YE€HHOM NPOCTPaHCTBE C
MeHsoLeica o6cTaHoBKOW (NpeaMeTbl B
AOME MOryT MEHATL CBOe
MECTOMNONOXEHUE), OTKPbiBaHUE U
3aKpbiBaHue Asepen Npu nepemMeLleHnn
no Aomy.

MaHunynuposaHue obbeKkTamn CROXHOW U
MHorga sapaHee HenM3BecTHOW (POpPMbl,
HanpumMep Nocyaoi Ha KyxHe Unu setliamu
B KOMHaTax.

AKTUBHOE B3aUMOAENCTBUE C YEMNOBEKOM
Ha ecTecTBEeHHOM A3biKe U NPUHATHE
KoMmaHpg B obuen popme

S

Mahru n Ahra (Kopes, KIST)




HomawHue pobotbl — PR2 (Willow Garage)

PR2 ymeeT BTbiKaTb BUNKY B pO3eTKy

YuyéHble u3 KanudopHUHCKOro yHueepcuTeTa B
Bepknu (UC Berkeley) enepsble o6yunnu poboTta
B3aWMOAENCTBUIO C AePOPMUPYIOLLIMMUCA
obbexkTamu. Kak HU CTpaHHO, HO TOMNbKO cenyac
YyAanocCh Hay4YuTk MaLLMHY paboTaTtk C MArKUMA W,
rmaBHOE, Nerko 1 HenpeackasyemMo MeHsoWwuMn

BoeHHble poboThl

Mnausl DARPA no

NepeBOOPYXEHNIO apMUN:

# K 2015 rogy ogHa TpeTb
TPaHCNOPTHbLIX cpeacTs byaeT
©ecnunoTHOH

3a 6 net ¢ 2006 r. nnaHupyeTcA
notpatutbh $14.78 mnpg
K 2025 rogy nnaHupyeTtcs

nepexog K NONMHOLEHHOW
poBOTOTEXHUYECKOW apMuK




BecnunoTHble netatensHble annapartbl (BINJ1A)

BecnunotHuku BBC un apmun CLLA:
2000 r. — 50 eguHny
2010 r. — 6800 eguuwny (136 pa3s)

B 2010 r. komangosauue BBC CLUA
BnepBblie B CBOEW UCTOPUU HaMEPEHO
npuobpectu Bonblue BecnUNoTHbIX
annapartoB, HeXXenu NUNoTUpyembix
camonetos. K 2035 Bce BepToneTbl CTaHyT
6ecnuNoTHLIMMK.

PbIHOK BecnunoTHWKOB: RQ-7 Shadow
2010r.—-4.4 mnpa. $

2020r.—-8.7 mnpa. $

Honsa CLA — 72% Bcero pbiHKa

32 cTpaHbl MMpa npon3sogaT okono 250 Tunose
BGecnunoTHbLIX CaMONEeTOB U BEPTONETOB

RQ-11 Raven

A160T Hummingbird

HasemHble 6oeBble poboThI

BbinonHaemble 3afayu:
-pa3amMrHUpoBaHne
-pasgeqka

-NpoKnagka nNMHuN CBA3N

~-TPaHCNOPTUPOBKA BOEHHbLIX MPy308

Pobor-canep PackBot

-0XpaHa TeppuTopumn 1700 egmHny Ha
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BOOPY)KEHWUM

PoBoT-TaHk BlackKnight TpancnopTHeiii poBor BigDog  goesoit pobor MAARS

(Boston Dinamics)




Mopckue poboThl

BbinonHaeMbie 3aaauu:
OBHapyXeHue n YHUYTOXeHue noganoaok

MaTpynupoBaHue akBaTopum

Bopbba ¢ MopckuMK NUpaTamMmm

OBHapyxeHune n yHUYTOXEeHUe MUH

KapTorpacus Mopcxoro'aHa katep BMC CLUA Protector

K 2020 r. 8 mupe ByaeTt suinyLieHo 1142 annapara Ha

obuyyio cymmy 2,3 mnpa. gonn., u3 kotopou 1,1 A

MNpA. NOTPAaTAT BOeHHble. [IpousseaeHo 6yaet 394

KpynHbix, 285 cpegHux u 463 MUHUATIOPHbLIX

NoABOAHbLIX YCTPOWCTBA. B cnyyae onTUMUCTUYHOIO

pa3suTuA cobeiTnini o6vem npoaax aocTurHet 3,8

MAp4. Aonn., a B “WTy4yHoM" BbipaxeHnn — 1870

poboTOB. MoasoaHbIA poboT
REMUS 100 (Hydroid)
cosgaHo 200 3Ks.

[poMbILLNEHHbIE POBOTHI

K 2010 r. 8 mupe paspaboTtaHo Bonee 270
MoZenew NPOMbILLNEHHbIX poboTOB,
BbiNyLeHO 1 MNH. poboTOB

B CLUA sHeapeHo 178 Thicay poBoTos

B 2005 roay B AnoHuu pabotano 370 TeicaY
poboTos - 40 npouyeHToB oT obLiero
Konu4yecTBa BO BCEM MUpe. Ha Kaxayio ThicAYy
3aBOACKUX COTPYAHWKOB-NIOAEW NPUXOAUNOCH
32 pobora

K 2025 rogy u3-3a cTapeHusa HaceneHua
AnoHuun 3,5 MunnuoHa pabounx mect Byaer
nPMXoanTLCA Ha poboToB

CoBpeMeHHOE BbICOKOTOYHOE NPOU3BOACTBO
HEBO3MOXHO Be3 ucnonb3oBaHua poboTos

Poccusa B 90-e roasl noTepsana ceBoi napk
NPOoMbILUNEHHbIX poboToB. MaccoBoe

npou3BoACcTBO PoDOTOB OTCYTCTBYET.




Kocmuyeckue poboThbl

EUROBOT Ha cTeHge

Robonaut -2 otnpasuncs Ha MKC B
ceHTsnbpe 2010 r. (paspabotunk General
Motors) v cTaHET NOCTOAHHbLIM YIEHOM
3KMnaxa.

Pobot DEXTRE paboraeTt Ha :
MKC c 2008 ropa. |

% [laTpynupoBaHue ynu
2 OxpaHa noMeLyeHuit u 30aHui
1 BoaaywHoe HabnwogeHue (BIMNIA)

SGR-1

(oxpaHa KOpeWCKOW rpaHunlbl)

PoboT-oxpaHHuk Reborg-Q (AnoHus)




HaHopoOOThI

S
«HaHopO6OoTLI», UNK %ﬂg
/ \

«HaHO66TbI» — poboThI, j*\\
pasmepom & "G‘i{ \\§
conocTaBumbie

C MOneKkysnon (meHee

10 HM), obnagatowiue

DYHKUMAMU OBUKEHUS,

0bpaboTku u

nepega4u uHgopmayumu,

UCNOSTHEHUS NPOrpamMm.

PoboTbl Ana meauLuHbI

1 ObcnyxusaHue BonbHUL
1 HabnwoaeHune 3a 6onbHbIMU

Passo3uunk nekapcte MRK-03
(AnoHwus)




PoboTbl Ana MmeauuuHbel- Xupypriuyeckue poboTbl

Po6oTt-xupypr Da Vinci
Paspabotumk - INTUITIVE SURGICAL INC (USA)
2006 rog — 140 KNUHUK
2010 rog — 860 KNUHUK

B Poccuu — 5 ycTaHOBOK

Onepatop paboTtaeT B HECTEPUITbHON 30HE Yy
ynpasnaoLwein KoHConu. MHCTpyMeHTanbHbie
MaHUNYNATOPbI aKTUBU3NPYIOTCA TOMNBLKO B TOM
crny4yae, ecnv ronosa oneparopa npasunbHo
NO3nMUNOHKUpYyeTcs poBOTOM.

Mcnonbayetca 3D usobpaxeHue onepayu-
OHHOro nons. [1BMxeHns pyk oneparopa
aKKypaTHO NepeHOCATCA B OYeHb TOYHbIE
OBWKEHWA onepaunoHHbIX WHCTPYMEHTOB.
Cemb cTeneHen ceoboabl ABUKEHUA
MHCTPYMEHTOB NPeAoCTaBNAT oneparopy
HeBUaHHbIe 0 CUX NOP BO3MOXHOCTHU.

BuoHuyeckuint npores pyku i-Limb (Touch Bionics)
yaepxwmsaeT 4o 90 KunorpaMmoB Harpyskm

Cepuitto nponssogutcs ¢ 2008 r., 1200 naymeHToB NO BCEMY
MHpY.

[MpoTes ynpasnaeTcs v
MUO3NEKTPUYECKUMIN TOKaMK B

KOHEYHOCTU, a ANA YenoBseka 3To - .
BbIrNAAUT NOYTKU Kak ynpaBneHue

HacTosLwel pykoin. BmecTe ¢

"NyNnbCUpPYIOLLIUM 3aXBaTOM" 3TO

NO3BONAET UHBanuay

npou3sBoauTkL Donee ToYHbIe

MaHUNyNAUWK, BNNOTb A0

33BA3bLIBAHWA LUHYPKOB WUNK

3acTermsaHus nosca.




JK3ockeneTsb! (AnoHus)
The Robot Suit Hybrid Assistive Limb (HAL)

komnanua Cyberdyne

ApanTueHas cucTema ynpasneHus, nonyyas
OMO3NeKTPUYECKNe CUrHarnbl, CHUMaembie ¢
NOBEPXHOCTU TENa YenoBeKka, BbIYMCNAET, Kakoe
UMEHHO ABWKEHWUE U C KaKO MOWHOCTLIO cobupaeTcs
NPOU3BECTH YErOBEK.

Ha ocHOBE aTHX JaHHbIX pacCYUTLIBAETCA YPOBEHb
HeoOXOoAUMON JONONHUTENbHOW MOLLHOCTU ABMKEHWS,
koTopas ByaeT creHepupoBaHa cepeonpueogamm
HAL-5 , 23 kr, 1.6M aK3ocKkeneTa. bbiCTPogeicTBME U peakuna CUCTEMBI
TaKOBbl, YTO MbilLiL|bl YENOBEKa N aBTOMaTU3MPOBaHHbIE

2.5 yaca pabots| YaCcTW IK30CKENeTa ABUrAIOTCA COBEPLUEHHO B YHUCOH.

Ycunusaer cuny oT 2
Ao 10 pa3

CepuitHbliA BbINYCK C
2009 r.

JK3ockeneTsbl (AnoHus)

Honda Walking assist — sbinyck ¢ 2009 r.

Bec — 6,5 kunorpamma (Bknoyas obysb U
NUTUEBO-NOHHbLIA aKKyMyNATOpP), BPEMSA
paboTbi Ha OQHOW 3apsagke — 2 yaca.

MpUMeHeHne — ANA NOXUNbLIX NoAen,
obneryeHne Tpyaa pabounx Ha KOHBEWEPE.

3JK30cKeneT gng
depmepa (TOKMHCKUIA
yHUBepcuTeT
CENbCKOro Xo3aucTea o "G
U TeXHONOrMiA ) " h T




Jk3ockeneTol (CLUA)

YHUBepcanbHbIi rpy30B0#A 3K30CKeneT
HULC (Human Universal Load Carrier
exoskeleton) komnaHum Lockheed Martin

Mossonser nepeHocuTs 4o 90 xr rpysa Ha CKopocTH
Ao 15 sy, NuTtanue — 72 yaca OT TONNMUBHbLIX INEMEHTOB.

BOpPTOBOW KOMNBIOTEP, KOHTPONUPYET rpynmny CeHCOpos,
YCTAHORNEHHbIX B PasHbiX YacTRX ycTpoicTea, OH nomoraer
3K30CKENeTY AepkaTb paBHOBaCcHE W NPaBUNbHO
pacnpefenaTb YCUNUA Ha MTMAPSBNNYEcKHe NPUBoabI.

Komnauua Raytheon ¢ 2000 roga seger
paboTbl Hag NPOEKTOM
pobOTU3NPOBAHHOIO 3K30CKeneTa no
3aKasy BOEHHbIX. DK30CKeneT
yBeNnuYueaeT cuny CUAnLLEero BHyTpK
Hero yenoseka B 20 pas!

MuTaHne Noka TONbLKO BHELWWHeE. ..

PoGorw ans wep

2 POOOTH-XHBOTHLIO

2 PoSoree-urpyuism




Copearopannn aMobunuiwe polorbis

NHOTHTYT MEXAHWKM B
MIY
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PoSoTe yixe npuuunm

COroaHs Ml »MeeMm 8 CTPEMMTENLHO
THOMNODMOM YACTRIO KO
MOLLIME MERYTCTROMMH WM HTE

naxtom. M we

OCTAMOBMTE JTH Mamer Wi 28 IMX Cnn

HANPARMTE MX JUNA YIIYSLUBHURE XHIHW Yanoseca




