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Peuensus
Ha y4eGHOe N0Cco0He N0 HHOCTPAHHOMY A3BIKY (AHIIHICKHii)
«AHHOBaUKH B 00,1aCTH TEXHUKH:

pOﬁOTOTeXHHKa, HCKyCCTBeHHblﬁ HHTECJIVIEKT»

npenoaasartese ['pymuna Upuna OpbeBua
I'bBIIOY KK HKPII

YuebHoe mnocobue «MHHOBauMM B 00JacTM TEXHHKH: pOGOTOTEXHHKA,
MCKYCCTBEHHBIM HHTe/IeKT» mnpenoaasarens W.IHO. ['pywwnoil npennasHadeHo mis
CTyHeHTOB | W 2 KypcoB CIEHHAIbHOCTH 09.02.03 IIporpammupoBanue B
KOMITIBIOTEPHBIX CUCTEMAX.

ABTOp aKLEHTHpPYeT BHHMaHHMe Ha TOM, YTO H3yYeHHe HHOCTPAHHOTO S3bIKA B
yueOHbIX 3aBeaenusx CITO mmeer mpodeccuoHalbHYIO HampaBIeHHOCTh. B cBsizu ¢
npucoenrHenneM Poccun k mswxenuo World Skills International u ywactnem B
KOHKypcaX IMpo(eccHoHaIbHOrO MacTepcTBa, MOSBUIACh HEOOXOMUMOCTh S3BIKOBOM
MOArOTOBKM CTYJEHTOB K Yy4YacTHIO B KOHKypcax mo cranaapram World Skills
International.  OxHOM W3  KOMNeTeHUMM  JaHHOrO  4YeMIHOHATa  SBJSETCS
«ITpombinuieHHas poGoToTeXHHKa». KOMIIBIOTEpHbIE TEXHOJOTHH, MPHUMEHSEMBIE B
POOOTOTEXHHKE — ITO 3/EMEHTbl MHYOPMALMOHHBIX TEXHONOHiA, TPOrpaMMHUpPOBAHHE
POOOTU3HPOBAHHBIX CHCTEM YIPABIEHUS M TEXHOJOTHM, OOECIeYMBAIOLIAE CBS3b
MeXIy pOOOTH3HPOBAHHBIMM  CHCTEMaMH, TNEpUPEPHHHBIM  TEXHOJIOrHYECKHM
000py10BaHHEM H YEJIOBEKOM.

[ens mpodeccrnonanbHo-0pueHTHPOBAHHOTO O0YYeHHs WHOCTPAHHOMY SI3BIKY B
CIIO, mpexae Bcero, 3akio4aeTcsi B TOM, YTOObI HAy4YUTh MOJB30BATHCSA A3BIKOM KakK
CPeACTBOM OOLIEHHMs B CBOeMl NpPO(ECCHMOHANBHON [EATEIbHOCTH. 3aHATHS I10
MHOCTPAaHHOMY f3BIKYy HOJDKHBI OO€CNeuuTh I ITOr0 MPOYHBIA (yHIAMEHT W3
OCHOBHBIX ~ 3HAaHWH, YMEHWH M HaBBIKOB B HHOS3BIYHOM, MBICIUTENHHOM,
KOMMYHHKATHBHOH NESTETbHOCTH ¥ HAYYUTh OPUEHTHPOBATHCS B CUTYALMSIX OOLICHHs
¢ 3apy0exHBIMH [IapTHEPaMH.

AKTyaJlbHOCTb JaHHOIO y4eGHOro nocobus OmpeesseTcs clefyomuM: pabora ¢
POOOTOTEXHHKON TpeGyeT Xopollel A3bIKOBOM IOATOTOBKA I10 MHOCTPAHHOMY S3BIKY
Npu  CO3AaHUH MoJesu pobora. CTyieHTaM HeOOXOAUM OINpPee/eHHbIN JIeKCHUEeCK i
3amac, 4ToObl YCBOMTH $3bIK MPOrPaMMHPOBAHHS, KOHCTPYMPOBaHUA pobOTOB,
061erInTH BOCIIPHSTHE aHIVIOA3BIYHBIX HHCTPYKLMM.

OCHOBHO# LeJIbIO JaHHOTO y4eGHOro N0cobus sBiseTcss GOPMUPOBAHHE HABBIKOB
M yMeHHH paboThl C OPUTHHAIBHBIMH HAyYHO-TEXHMYECKHMH TeKCTaMu. YueGHOe



nocodue BKIKOYAET pasjensl: poGOTOTEXHUKA, YCTPOHCTBO pobOTOB, BUAbI poGOTOB
MX [PUMEHEHHE. .3a1aHusl MPEeMMYIECTBEHHO OCHOBAHBI HA TEKCTOBOM MaTepHaje
ayTeHTmi:iord | Xapaktepa. bosbllioe BHMMaHHE aBTOp  YHelseT  OCBOGHHIO
npo¢ecc?f<’)ﬂqnbﬁoﬁ NEKCHKH ¥ TepMHHOIIOTHH, O 4YéM CBHIETENILCTBYIOT 3aJaHMs
pa3nutmoi‘o XapakTtepa. HeobGxoamMo OoTMETHTH COYETaEMOCTh IPAMMATHHYECKOTO H
JeKCHYeCKoro martepuana, 4to sBisercs d¢p¢eKkTuBHbIM npu obyuyenun. Cremyer
OTMETHTB 0OpMIIEHHE TOCOOUS PUCYHKaMH U TabIHLIaMH.

YuebHoe nmocobue obnazaeT MpakTHYECKOH 3HAYHMOCTBIO M pellaeT aKTyalbHble
npoOsieMbl COBEPILIEHCTBOBAHUS IIpoliecca IMOJrOTOBKM M Y4YacTHs CTY/I€HTOB B
YeMNHMOHaTE POPECCHOHANTBHOTO MacTePCTBa.

Peuensupyemoe yueGHOe mocobue akTyajJbHO Ui CHCTeMbl 00pa3oBaHus,
MHTEPECHO 10 COAEPHkKAHMIO, Gy/IeT JOCTYIHO M NMOHATHO Kak MpernojaBartelio, TaKk u
CTY/JIEHTaM. .

Takum oOpa3zom, nanHoe nocobue yueGHOH aumcummuHbl «MHOCTpaHHBIH A3bIK
(aHraMHCKUiA)» MOXKeT ObITh PEKOMEH/I0BAHO I MCTMONb30BaHUA B 00pa3oBaTeIbHOM
yupexaeHun [BITOY KK «HoBOpOCCHICKHI KOIIEMK Paauo3IeKTPOHHOIO
npuOOPOCTPOCHHSY.

E.A. 3aiopoxHast

(P.1.0. peuensenTa)

['BITIOY KK HEM K. npernojasarte/ib BeICIIEH KBAIH(OHKAIHOHHOMN

KaTeropuH : PO Predied - y eclrropLintoscos
.4 7/.‘:”—;‘

(10IKHOCTB, MecTO paboTh)

[IPEI0/1aBaTe b AHTIIMHCKOTO A3bIKA

(kBasTMhMKALLMS 110 JAMTITIOMY)

za ?W 2019r.
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Peuensusn
Ha y4eOHoe nocoOHe M0 HAHOCTPAHAOMY SI3bIKY (aHTIHiCKMil)
«AHHOBanMU B 00,12CTH TEXHHKH: POGOTOTEXHHKA, HCKYCCTBEHHbIH HHTE/LIEKT»
npenoxasare/is I'pymunoii Upuasl OpbeBnbi
I'BIIOY KK HKPII

Vyebuoe mnocobue «MHHOBauuu B 004aCTM  TeXHUKM: POOOTOTEXHMKA,
WCKYCCTBCHHBIW  WHTEIIEKT»  TPEAHA3HAYEHO Uil CTyAeHTOB 1-2  KypcoB
cneunansiocty 09.02.03 IlporpammupoBanue B KOMIbIOTEPHbIX cuCTeMax. YueGHoe
nocobne MoxeT ObITh WCTONB30BAHO, Kak JUISi ayJWTOPHOM, Tak W s
CaMOCTOATE/IbHOM PaboTh! CTY/ICHTOB.

Llenp yuebHoro mocobus — (GopMupoBaHUE KOMMYHUKATMBHOM KOMIETEHIIMM HA
aHTJWICKOM  AI3BIKE, pPA3BUTHE YMEHWS YWTaTh W TIEPEBOAWTH COBPEMEHHBIE
OPUTMHAIbHLIE TEKCThl M0 COEUMANbHOCTH, '@ TAKKE MOArOTOBKA CTYIAEHTOB K
UCHONb30BAHUIO MHOCTPAHHOrO s3bika B uX Oyayuiedd npodeccuoHanbHOM
JIEATENbHOCTH. ‘

YueOHoe 1oco0Me COCTOMT W3 ABYX pAa3felioB, K&KABIH W3 KOTOPBIX TOCBAMICH
ONpPEACNEHHOM TeMe: poOOTOTEXHUKA MU MCKYCCTBEHHbIM MHTeWIeKkT. Kaxabiii pazaen
BK/IIOUAET B ce0st kpome npodecCHOHANBLHO-OPHEHTUPOBAHHBIX TEKCTOR /NS U3y4eHUs
M O3HAaKOMHUTEIBHOIO YTEHWS, CJIOBaph C TPO(eCcCHOHATEHO-0PHEHTHPOBAHHOM
JIEKCHKOM, a TakkKe KOMIUIEKC pa3HOOOpasHBIX  YNP@XKHEHWH:  JIEKCHKO-
rPaMMATUYECKUX, HA PA3BUTUE YMEHMI YCTHOrO M [MCbMEHHOr0 MNepeBoaa
TEXHUYECKUX TEKCTOB. LIeHHbIM ¢ METOAMYECKON TOUKM 3pEeHUs ABASETCS TO, YTO IO
KOKAOMY pasfieny ACTaibHO pa3paboTaHbl 3a4aHus M MMEETCH [JIOCCApUid, 4TO,
HECOMHEHHO,  C1oco0CTBYeT 3(Q(EKTHBHOMY W pPaBHOMEDHOMY pas3BUTHIO Y
00y4aroIMXCsl BCEX BUJOB PEUEBO AesaTenbHOCTU. B 3ananusax cobmoaercs npuHumn
NOBTOPAEMOCTH JIEKCUKM OT 33/1aHKs K 3a[aHUIO, YTO SBJSETCS OJHMM M3 OCHOBHBIX
YCIOBHI 3alIOMHHAHWUS CIIOB, CIOBOCOYETAHMI M CHIEIMATbHBIX TEPMHHOB.

Jlekcuueckue ynpaKHEHUsl NPEACTABACHbl B JBYX KaTeropusix — YyNOpPaOKHEHUS,
HAIICJIEHHBIE Ha JIOCTIKEHHE MaKCHMaJbHOTO KOJNMYECTBA MOBTOPHBIX OOpAIICHWH K
TEKCTY, UTO CIIOCOOCTBYET €r0 YCBOCHWIO; M YIPAKHEHWS, OCHOBHOM 3a/1a4eii KOTOPHIX
AB/ICTCA JabHEHIee PaCIIMPEHUE HABBIKOB FOBOPEHUS M AyJUPOBAHMA IO TEME.
Takoli KOMIUIEKC pa3HOIUIAHOBBIX YIPAKHEHWH, HECOMHEHHO, IIO3BOJHUT JOCTHYb
TIOCTaBJICHHOH aBTOPOM TTOCOOMS LIETTH.

JlanHoe yueOHOoe TmocoOWe TpexycMaTpuBaeT — (POPMHpOBAHWE  CIEAYIOUIHX
KOMIETEHLMI: yMeHHMe 00LAaThCd HAa MHOCTPAHHOM S3blKe€ Ha MNPO(eCCUOHAbHbIE
TEMBI, TIEPEBOJNTH WHOCTPAHHBIE TEKCTHI TPO(ECCHOHATEHON HANpPaBIEHHOCTH,
CaMOCTOATE/IbHO COBEPLICHCTBOBATh YCTHYH0 M [MCbMEHHYK) pe€4Yb, [OMNOJHATH
CJI0BAPHbIi 3amac.



Copepxkanue yuyebHOro nocobusi cOOTBETCTBYET BblOpaHHOH Teme. JocTaro4Ho
BBICOKA TPaKTHYECKas 3HAYMMOCTh paboTel. B 9acTHOCTH, BCe Marepuaisl yueOHOTO
nocobus Moryr ObiTb HCHOJIb30BAaHbI MPENOJABATENSIMA HHOCTPAHHOIO  S3bIKA,
paboTarommMK B CHCTEME NMPOQecCHOHATEHOTO 00pa3oBaHNs.

Peuensenr: M.A. Mapaps

(®.KU.0. peniensenTa)

npenoaasaTeb nepBor KBaJIM(DHUKALMOHHOM
kateropuu, ['BIIOY KK HKPII

(ROMKHOCTB, MECTO PaboThi)

JIMHICBUCT, NPENOAaBaTe/b aHMIMIACKOro sA3blKa

(xBaymiuKays o JUTIOMY)
70 o7 2019r.




AHHOTALUA

VYyeObnoe mnocobue «MHHOBauMM B  00JacTM  TEXHUKU: POOOTOTEXHUKA,
HUCKYCCTBEHHBIM  WHTEJUIEKT»  MpeJHa3HA4eHO [ 0011eo0pa3oBaTeibHOM U
pohecCHOHaTFHO-OPUEHTUPOBAHHOM MOATOTOBKH 110 HHOCTPAHHOMY SI3BIKY CTYJEHTOB
crnennanbHOcTH 09.02.03 IIporpammMupoBaHue B KOMIIBIOTEPHBIX CUCTeMax. Marepuai
y4eOHOTr0 MOCOOHUs MO3BOJISIET O0ECIEUUTh YCIEIIHOE OCBOCHHE TEPMHHOJIOTUYECKON
JICKCUKU M0 CIENHUaJIbHOCTH, BBIPAOOTKY HABBIKOB UTEHHS, (POPMUPOBAHUE YMEHUS
WHOSI3BIYHOTO 001IeHus 10 TeMaM «PoboToTrexankay n «VICKyCCTBEHHBIN HHTEIICKT.

[lenp mocobusi — TmOMOYHL CTYJEHTaM  OCBOUTh TEPMHUHBI U TIOHSATHUSA MO
CIENUAJILHOCTH, PACHIUPUTh CIIOBApHBIM 3amac, 4YuTaTh, MOHUMATh W TIEPEBOAUTH
npodeccroHaIbHO-OPUCHTUPOBAHHBIE TEKCTHI Ha AaHIMJIMMUCKOM S3bIKE, a TaKke
MOJATOTOBUTh  CTYACHTOB K  HCIOJB30BAaHUID HMHOCTPAHHOTO  sI3bIKA B HX
npodeccuoHaIbHOU 1eATeTbHOCTH.

[locobue BritOuaeT 2 pasziena U OXBAaThIBAET TAKUE TEMbl, Kak: poOOTOTEXHHUKA,
00JaCTH TPUMEHEHHUs POOOTOB, KOMIIOHEHTHI POOOTOB, CHOCOOBI IMEpEMEUICHUs U
CUCTEMBbl  YINpaBIEHUS,  BBIYUCIHUTENbHbIE  TNPUIOKEHUS B  POOOTOTEXHHKE,
UCKYCCTBEHHBIN nHTEIUIeKT. [lepBas yacTh yueOGHOro mocodusi BKIOYAET 8 TEKCTOB IO
teme «PoboroTexHuka» M 4 TeKcTa g JOMOJHHUTENBbHOTO uTeHus. BTopas dacthb
yueOHoro nocoOus BKIrO4aeT 3 Tekcra no teMe «cKycCTBEHHBIN MHTENIEKT», TEKCThI
JUISL JOTIOJIHUTEIIBHOTO YTEHHUs. Pa3ielbl BKIIOYAIOT CIIEYIOLINE 3aJaHUs

Vocabulary Development: ympakHeHHs Ha YCBOGHHE JICKCHYECKOTO Marepuala,
3aJjaHue Ha MOAOOpP CHHOHHMMOB, MOJOOpP TEPMHUHOB K NEeDUHUIMSAM U UX TEPEBOJ.
YrpaxxHeHHsI MMOMOTAIOT JIydlle 3allOMHUTh W PACHIUPUTH JIGKCHUECKHUH 3arac B
obnactu nmpodhecCHOHAIBHOW TEPMUHOJIOTHH;

Writing: ympakHEeHUs Ha Pa3BUTHC HABBIKOB JIBYCTOPOHHETO MEpPeBOJa, Pa3BUTHUS
HaBBIKOB M YMEHHUH T[IOHMMaHUSA, W3BIECUEHUs, OOpPaOOTKM ¥ BOCHPOU3BEIACHUS
UHGOPMAIINH U3 CIICIUATBHBIX TEKCTOB;

Speaking and Creative work: ympakHeHHs Ha pa3BHTHE HaBBIKOB TOBOPCHUS,
3ajaHusl, KOTOPBIE MPEIIOJAaraloT TBOPYECKYIO pPabOTy: MOATOTOBKA IPE3CHTAIIHM,
MPOEKTHas padoTa.

Kaxnaplii pas3gesr COCTOUT W3 OpPUTHMHAIBHBIX TEKCTOB, CIIOBAPHBIX MOSICHEHHH,
JIEKCUKO-TPAMMATHYECKUX M PEUEBBIX ymnpakHeHH. OCHOBY TEKCTOBOTO MaTepuala
JAHHOTO y4eOHOTr0 IMOCOOHMS COCTAaBHJIM AayTEHTHYHBIE TEKCTHI, B3sAThIC ¢ VHTEpHET-
caiitoB. Llenb kaxxmoro pazaena — GOpMUPOBaHNE HABBIKOB YCTHOM W MUCbMEHHOU PEUH
Mo TpodeCCHOHATLHON TEeMaTHKe. OTUM OINpeNeiseTcs Moa0op TEKCTOB, HX
MOCJIEAOBATEIBHOCTD U XapaKTEP TPCHUPOBOUHBIX YIIPAXKHECHUH.
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Part 1 Robotics




Reading

1.Robotics
Read the text «Robotics» carefully paving attention to the
words and word combinations in bold type and do the tasks
on it:

Robotics is an interdisciplinary branch of engineering and
science that includes mechanical engineering, electronic
engineering, information engineering, computer science, and
others. Robotics deals with the design, construction, operation,
and use of robots, as well as computer systems for their control,
sensory feedback, and information processing. These
technologies are used to develop machines that can substitute for
humans and replicate human actions. Robots can be used in many
situations and for lots of purposes, but today many are used in
dangerous environments (including bomb detection and
deactivation), manufacturing processes, or where humans cannot
survive (e.g. in space, under water, in high heat, and clean up and
containment of hazardous materials and radiation). Robots can
take on any form but some are made to resemble humans in
appearance. This is said to help in the acceptance of a robot in certain
replicative behaviors usually performed by people. Such robots
attempt to replicate walking, lifting, speech, cognition, or any other
human activity. Many of today's robots are inspired by nature,
contributing to the field of bio-inspired robotics. The concept of
creating machines that can operate autonomously dates back to
classical times, but research into the functionality and potential uses
of robots did not grow substantially until the 20t century.
Throughout history, it has been frequently assumed by various
scholars, inventors, engineers, and technicians that robots will one
day be able to mimic human behavior and manage tasks in a
humanlike fashion. Today, robotics is a rapidly growing field, as
technological advances continue; researching, designing, and building
new robots serve various practical purposes, whether domestically,
commercially, or militarily. Many robots are built to do jobs that

10



are hazardous to people, such as defusing bombs, finding
survivors in unstable ruins, and exploring mines and
shipwrecks. Robotics is also used in STEM (science, technology,
engineering, and mathematics) as a teaching aid. The advent
of nanorobots, microscopic robots that can be injected into the
human body, could revolutionize medicine and human health.
Robotics is a branch of engineering that involves the conception,
design, manufacture, and operation of robots. This field overlaps
with electronics, computer science, artificial intelligence,
mechatronics, nanotechnology and bioengineering.

Exercises

Vocabulary Development
1. Practice the pronunciation of the following words and
word combinations. Study these words and word
combinations. Find and translate the sentences where
they are used.
2. Prepare to write a dictation.

robotics |rou botiks| an |mto' disiplm(o)ri|
pobOTOTEXHUKA interdisciplinary | |bra:n(t)f]|end3i niarimy|
branch of MEKTUCITUIIMHAPHAS
engineering OTpPacjIb TEXHUKHU
mechanical |mi1'kanik(o)l]| electronic 3JIEKTPOHHAS TEXHUKA,
engineering |end31 niorm | engineering 3JIeKTPOHHAA
MAIIITHOCTPOEHUE MPOMBIIILJIEHHOCTH
information |mfo'merf(o)n| construction |kon'strak((a)n|
engineering |end31 niorm | COCTaBJIeHNE IPOTPaMMBI
nHGOPMAIMOHHAS yIpaBJIeHUs MAITUHOH,
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UH)KEeHEpUS; KOHCTPYKIIHS, IOCTPOEHHE,
uHPOTEXHUKA KOHCTPYHPOBaHHE
operation yIpaBJIeHUE, sensory feedback | |'sens(o)ri| | 'fi:dbak]|
SKCILTyaTalys CeHcopHas obpaTHas CBs3b
orepanys, MUK
06paboTKH!
information | 'prouvsesiy| substitute |'sabstitju:t| 3ameHsTBD;
processing 06paboTKa JaHHbIX [IO/IMEHSTh; UCII0JIb30BATh
BMECTO
replicate |'replikert| detection |d1'tekf(a)n|
KOITUPOBATh, obOHapy»KeH!e, BhISIBJIEHUE
IIOBTOPSATH
deactivation Jle3aKTHUBAIIUS; containment of |kon'temnm(o)nt| | hazodos]|
00e3BpeKUBaHUE hazardous JIOKQJTU3aIUU OITaCHbBIX
materials MaTepUaIoB
to resemble |r1' Zemb(a)1] replicative PeIUINKAaTHBHOE MIOBEIEHUS
IIOXOJUTH Ha, behaviors
HMETb CXOZICTBO,
OBITH ITOXOKHUM
attempt |o"tem(p)t| cognition |kng nif(a)n|
IIOTIBITKA, ITP006a; [I03HAHUE, 3HAHUE,
[T03HaBaTeIbHAS
CIIOCOOHOCTD
to attempt nbpITaThCA,
IpoboBaTh;

CA€J/IaThb ITOIIBITKY

to inspire |m'spars| bio-inspired 610-pOOOTOTEXHUKA,
robotics OHMOTEXHOJIOTYEeCKas
BJIOXHOBJIATD,
poOOTOTEXHHKA
BJJOXHOBHTb,
BHYIIIATh,
BOOJYIIIEBUTb,
BOO/IYIIIEBJIATD,
BCEJIUTD, BCEJIATh
autonomously | [o:'tpnomosli] humanlike YeJI0BEKOIIOIO0OHBIN
aBTOHOMHO,
ABTOHOMHBIH
domestically |do'mestikli| commercially |ka'mo:[(9)li]

BHYTPH CTpPaHbI, HA
BHYTpPEHHEM
PBIHKE, T10-
ceMeiiHOMY, T10-
JIOMAIIHEMY,
BHYTPH CEMbH

B TOPTOBOM OTHOIIIEHUH, C
KOMMEPUECKOU TOUKH
3peHusd
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militarily |'milit(a)rali| hazardous | ' hazodos|
B BOEHHOM OTIACHBIH, PUCKOBAaHHBIHN
OTHOIIIEHWH,
BOUHCTBEHHO,
IPUMEHSSA
BOEHHYIO CUITY
to defuse |di:"fju:z| to find survivors | |[so'vamva| |an'sterb(d)]]
bombs 06e3BpeKIBATD in unstable ruins | | ruun|
MUHBI
HaXOJUTh BHIKHUBIIIUX B
pasBayiMHaX
to explore |1ik'splo:| |mamz| STEM (science, €CTeCTBEHHbIE HAYKH,
mines and | fipreks| technology, TEXHOJIOTHH, WH)KEHEPHOE
shipwrecks HCCJIEZIOBATh engineering, and | MCKyccTBO, MaTeMaTHKAa
IIAXTHI U mathematics)
3aTOHYBIIIHE
KopabJin
the advent of | 'adv(o)nt| to inject |m'dzekt|
nanorobots [IOSIBJIEHE BBOJIUTH, BCTABJIATH
HaHOPOOOTOB
to overlap | auva'lep| artificial |a:tr' fif(9)l| |m telid3(a)ns|
3axoauTh oguH 3a | intelligence HMCKYCCTBEHHBIN MHTEJIJIEKT
JIPYTOH, YaCTUIHO
ITOKPBIBATh,
IIepEKPHIBATH,
YaCTUYHO
COBIA/ATh
mechatronics | |[meko'troniks| nanotechnology | | nana(v)tek nolodsi|
MeXaTPOHHKA, HAHOTEXHOJIOTHS
MeXaHOTPOHUKA
| barovendzr niorm |
bioengineering | GronH:KeHEPHs,
OHMOTEeXHUKA,
OMOTEXHOJIOTUS
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3. Write the following words in their normal spelling.

|rou ' botiks| | 'provsesiy |

| batouendzr nioriy |

| nana(uv)tek nolodsi|

|ends1 niorm | | |kon'strakf(o)n]|

|a:tr' fif(a)l|
|m'telidz(o)ns|

|kon'temm(o)nt|

| 'hazodos| |1k 'splo:|

|meko'troniks|

|mi1'kanik(a)]|

4. Find in the text words close in their meaning to the words

given below.

Example: to use — to apply; an aim — a purpose

often

independently

hazardous

independent

acknowledgment

discovering

to contain

to transform

5. Find in the text the English equivalents for the following

Russian words and phrases.

1) MOIYyT 3aMeHUTb JIIoJiel U
IIOBTOPUTH UeJI0BEUECKHE JeHCTBUA

2) 4YTOOBI BOCIIPOM3BECTH XOABOY,
IIOIbeM, pE€Yb, MO3HAHUE WJIN JIIOOYIO
ZIPYTYIO UYeJI0BEUECKYIO JesITeIbHOCTD

3) HEKOTOpble U3 HHUX CJeJIaHbl,
yTOOBl IIOXOJAUTH HA JIIOAEH 10
BHEITHEMY BUY

4) MokeT paboTaTh aBTOHOMHO

qacCTo IIpeAIojIarajiocb

5)

6) MOKeT OBbITh BBEJEH B OPraHU3M
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/often
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/hazardous
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/independent
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/acknowledgment
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/contain

Pa3JIMYHBIMU yYEeHBIMH, | YeJI0BEKA
n3obperaTeyisiMd, WHXEHEpaMu U
TEXHUKAMU

6. Complete the following sentences with the appropriate
word in bold.

1) These technologies are used to develop that can substitute for
humans and replicate human actions.

machines | units | vehicles | devices

2) Throughout history, it has been frequently assumed by various scholars,
inventors, engineers, and technicians that robots will one day be able to mimic
and manage tasks in a humanlike fashion.

L3 L3 o o L3 h.
human behavior | robot behavior | animal-like behavior | & 5
behavior
3) The concept of machines that can operate autonomously dates back

to classical times, but research into the functionality and potential uses of robots
did not grow substantially until the 20t century.

utilizing creating programming drawing

4) The advent of nanorobots, microscopic robots that can be injected into the
human body, could medicine and human health.

change | eliminate | revolutionize | upgrade

5) This field with electronics, computer science, artificial intelligence,
mechatronics, nanotechnology and bioengineering.

contradicts | interacts | cooperates | overlaps
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~. Find in the text sentences containing the words given
below. Consult the dictionary to pick out all their meanings.
Illustrate these meanings with vour own examples.

containment to resemble
advent to inject
feedback to replicate
cognition to substitute

8. Match the terms with the definitions. Write their English
and Russian equivalents.

feedback nanobot artificial intelligence
. . . electronic .
bioengineering . . robotics
engineering
.. English Russian
Definition 8
term term

1)an extremely small robot (=
a machine controlled by a computer that can do
things automatically)

2)the study of how to produce machines that have
some of the qualities that the human mind has,
such as
the ability to understand language, recognizepictu
res, solve problems, and learn

3)the return back into
a machine or system of part of what
it produces, especially to improve what

is produced

4)the science of making and using robots

5)is an electrical engineering discipline which
utilizes nonlinear and active electrical components
(such as semiconductor devices,
especially transistors, diodes and integrated
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/extremely
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/small
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/robot
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/machine
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/controlled
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/computer
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/automatically
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/study
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/produce
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/atm
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/quality
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/human
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/mind
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/ability
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/understand
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/language
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/recognize
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/recognize
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/picture
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/solve
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/problem
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/learn
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/return
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/machine
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/system
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/part
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/produce
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/especially
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/improve
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/produce
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/science
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/robot
https://en.wikipedia.org/wiki/Electrical_engineering
https://en.wikipedia.org/wiki/Active_component
https://en.wikipedia.org/wiki/Semiconductor_device
https://en.wikipedia.org/wiki/Transistors
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Integrated_circuits

circuits) to design electronic
circuits, devices, VLSI devices and their systems

6)is the application of principles of biology and the
tools of engineering to create usable, tangible,
economically viable products.

Writing

9. Prepare a written translation of the following passage.

Robotics is an interdisciplinary branch of engineering and science that includes
mechanical engineering, electronic engineering, information engineering,
computer science, and others. Robotics deals with the design, construction,
operation, and use of robots, as well as computer systems for their control,
sensory feedback, and information processing. These technologies are used to
develop machines that can substitute for humans and replicate human actions.
Robots can be used in many situations and for lots of purposes, but today many
are used in dangerous environments (including bomb detection and
deactivation), manufacturing processes, or where humans cannot survive (e.g.
in space, under water, in high heat, and clean up and containment of hazardous
materials and radiation).

10. Match the phrases to make sentences. Translate the
sentences into Russian.

a

also used in STEM (science, technology,
1 Robotics is engineering, and mathematics) as a teaching aid.
The advent of nanorobots, microscopic robots
that can be injected into the human body, could
revolutionize medicine and human health.

b
o with the design, construction, operation, and use
2 Robotics is of robots, as well as computer systems for their
control, sensory feedback, and information
processing.
c
3 Robotics is a branch of engineering that involves the

conception, design, manufacture, and operation
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https://en.wikipedia.org/wiki/Integrated_circuits
https://en.wikipedia.org/wiki/Electronic_circuit
https://en.wikipedia.org/wiki/Electronic_circuit
https://en.wikipedia.org/wiki/Electronic_device
https://en.wikipedia.org/wiki/VLSI
https://en.wikipedia.org/wiki/Electronic_system

of robots. This field overlaps with electronics,
computer  science, artificial intelligence,
mechatronics, nanotechnology and
bioengineering.

4 Robots can

d

take on any form but some are made to resemble
humans in appearance. This is said to help in the
acceptance of a robot in certain replicative
behaviors usually performed by people. Such
robots attempt to replicate walking, lifting,
speech, cognition, or any other human activity.

5 Robots are

e

inspired by nature, contributing to the field of
bio-inspired robotics.

6 Robots

f

a rapidly growing field, as technological advances
continue; researching, designing, and building
new robots serve various practical purposes,
whether  domestically, = commercially, or
militarily.

~7 Robotics deals

8

an interdisciplinary branch of engineering and
science that includes mechanical engineering,
electronic engineering, information engineering,
computer science, and others.

8Robots are

h

attempt to replicate walking, lifting, speech,
cognition, or any other human activity.

9 Robotics is

i
built to do jobs that are hazardous to people,
such as defusing bombs, finding survivors in

unstable ruins, and exploring mines and
shipwrecks.

10 Robots can

J

be used in many situations and for lots of
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purposes, but today many are used in dangerous
environments (including bomb detection and
deactivation), manufacturing processes, or where
humans cannot survive (e.g. in space, under
water, in high heat, and clean up and
containment of hazardous materials and
radiation).

Reading

2. Etymology and History
Read the text «Etymology and History» carefully paying
attention to the words and word combinations in bold type
and do the tasks on it:

The word robotics was O
derived from the word ‘.‘J
robot, which was introduced & ‘“). ﬂ
to the public by Czech writer s W

Karel Capek in his play é'*”"
R.U.R. (Rossum's Universal

Robots), which was published \L
in 1920. The word robot
comes from the Slavic word
robota, which means labour/work. The play begins in a factory that
makes artificial people called robots, creatures who can be
mistaken for humans - very similar to the modern ideas of
androids. Karel Capek himself did not coin the word. He wrote a
short letter in reference to an etymology in the Oxford English
Dictionary in which he named his brother Josef Capek as its actual
originator. According to the Oxford English Dictionary, the word
robotics was first used in print by Isaac Asimov, in his science
fiction short story "Liar!"”, published in May 1941 in Astounding
Science Fiction. Asimov was unaware that he was coining the term;
since the science and technology of electrical devices is
electronics, he assumed robotics already referred to the science
and technology of robots. In some of Asimov's other works, he states
that the first use of the word robotics was in his short story
Runaround (Astounding Science Fiction, March 1942), where he
introduced his concept of The Three Laws of Robotics. However, the

.
]
&

)
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original publication of "Liar!" predates that of "Runaround" by ten
months, so the former is generally cited as the word's origin. In 1948,
Norbert Wiener formulated the principles of cybernetics, the
basis of practical robotics. Fully autonomous only appeared in
the second half of the 20th century. The first digitally operated and
programmable robot, the Unimate, was installed in 1961 to lift
hot pieces of metal from a die casting machine and stack them.
Commercial and industrial robots are widespread today and
used to perform jobs more cheaply, more accurately and more
reliably, than humans. They are also employed in some jobs which
are too dirty, dangerous, or dull to be suitable for humans. Robots
are widely used in manufacturing, assembly, packing and
packaging, mining, transport, earth and space exploration,
surgery, weaponry, laboratory research, safety, and the mass

production of consumer and industrial goods.

Date | Significance Robot Inventor
Third | One of the earliest descriptions of automata Yan Shi
century | appears in the Lie Zi text, on a much earlier (Chinese)
B.C. encounter between King Mu of Zhou (1023—957
and BC) and a mechanical engineer known as Yan
earlier | Shi, an 'artificer'. The latter allegedly presented
the king with a life-size, human-shaped
figure of his mechanical handiwork.
First Descriptions of more than 100 machines and Ctesibius,
century | automata, including a fire engine, a wind Philo of
A.D. organ, a coin-operated machine, and a Byzantium,
and steam-powered engine, in Pneumatica and Heron of
earlier | Automata by Heron of Alexandria Alexandria,
and others
c.420 | A wooden, steam propelled bird, which was | Flying pigeon | Archytas of
B.C able to fly Tarentum
1206 Created early humanoid automata, | Robot band, Al-Jazari
programmable automaton band hand-washing
automaton,
automated
moving
peacocks
1495 Designs for a humanoid robot Mechanical Leonardo da
Knight Vinci
1738 Mechanical duck that was able to eat, flap its | Digesting Jacques de
wings, and excrete Duck Vaucanson
1898 Nikola Tesla demonstrates first radio- | Teleautomaton | Nikola Tesla
controlled vessel
1921 First fictional automatons called "robots" appear | Rossum's Karel Capek
in the play R.U.R. Universal
Robots
1930s | Humanoid robot exhibited at the 1939 and 1940 | Elektro Westinghouse
World's Fairs Electric
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Corporation
1946 First general-purpose digital computer Whirlwind Multiple
people
1948 Simple robots exhibiting biological behaviors | Elsie and William Grey
Elmer Walter
1956 First commercial robot, from the Unimation | Unimate George Devol
company founded by George Devol and Joseph
Engelberger, based on Devol's patents
1961 First installed industrial robot Unimate George Devol
1967 First full-scale humanoid intelligent robot, | WABOT-1 Waseda
to and first android. Its limb control system University
1972 allowed it to walk with the lower limbs, and to
grip and transport objects with hands, using
tactile sensors. Its vision system allowed it to
measure distances and directions to objects
using external receptors, artificial eyes and
ears. And its conversation system allowed it to
communicate with a person in Japanese, with an
artificial mouth
1973 First industrial robot with six | Famulus KUKA Robot
electromechanically driven axes Group
1974 The world's first microcomputer controlled | IRB 6 ABB Robot
electric industrial robot,IRB 6 from ASEA, was Group
delivered to a small mechanical engineering
company in southern Sweden. The design of this
robot had been patented already 1972
1975 Programmable universal manipulation | PUMA Victor
arm, a Unimation product Scheinman
1978 First object-level robot programming language, | Freddy I and Patricia
allowing robots to handle variations in object | II, RAPT robot | Ambler and
position, shape, and sensor noise programming | Robin
language Popplestone
1983 First multitasking, parallel programming | ADRIELI Stevo
language used for a robot control. It was the Bozinovski
Event Driven Language (EDL) on the and Mihail
IBM/Series/1 process computer, with Sestakov
implementation of both inter process
communication (WAIT/POST) and mutual
exclusion (ENQ/DEQ) mechanisms for robot
control.

Exercises

Vocabulary Development
1. Practice the pronunciation of the following words and

word combinations. Study

these words and word

combinations.

Find and translate the

sentences where they are used.

2. Prepare to write a dictation.
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to derive |di'rarv]| fully autonomous | |o:'tonomos
10JTy4aTh, BBIBOJUTH, MTOJTHOCTHIO
MIPOUCXO/INTH, U3BJIEKATH ABTOHOMHBIH
Czech |tfek]| digitally operated | |'didzit(o)li]
yex; Uellrka; YeIICKui | 'pporertid|
¢ MU(pPOBBIM
yIIpaBJIEeHHEM
R.U.R. (Rossum's | (cokpaieHnue programmable |prov'greemabl |
Universal Robots) | ot gemnr. Rossumovi robot MIPOTPAMMUPYEMBIT
univerzalni roboti, poboT
«Poccymckue
YHUBEpCAJIbHbBIE
pOBOTHI») — HAYIHO-
(anTacTuyeckas mpeca,
HanucanHasa Kapenom
YanekoM B 1920 rony.
[IpeMbepHBIN ITOKA3
IIbECHI COCTOSLIICS 25
sIHBapsi 1921 rozia
B IIpare.
the Slavic word | ciaBsHCKOe cJ10BO to install |m'sto:l|
yCTaHaBJINBATbh,
MOHTUPOBATh
artificial people | |a:ti'fif(o)l] a die casting |da1| | 'ka:stip|
HCKYCCTBEHHBIE JIIO/el machine MalllMHAa IS JTUThS
IO/1 ZIaBJIEHUEM;
mpeccoBas
¢dopMoBOUHas
MallIuHa
creature | 'kri:tfs] to stack |stak|
CO3/1aHKEe, TBOPEHHUE, YKJIJIbIBaTh,
’KABOE CYIIIECTBO CKJIA/IBIBATh B Ky4y,
CKJIa/IBIBATh B
1rtabesib, CTOIKY
WJIN CTOJIOUK
to mistake |mui'steik| commercial robot | |ko'mo:[(a)l]
omubaThCs; CEepUMHBIN po6OT
3a0JIy>K/1aThCA
to coin |kom| cosgaBaTs, industrial robot |m'dastrial |
IIPU/IyMbIBATh, MIPOMBIIILIEHHBIN
IIITAMIIOBATh pobor
an etymology | etr'molodsi| to perform jobs |pa'form]|
BTUMOJIOTHS BBITIOJTHSATD 33/TaHUS
actual |'aktfval| |o'ridzmerts| widespread | 'wardspred|
originator HACTOSAIINH CO3/1aTeslb MIUPOKO
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%88%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D0%B0%D1%8F_%D1%84%D0%B0%D0%BD%D1%82%D0%B0%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D0%B0%D1%8F_%D1%84%D0%B0%D0%BD%D1%82%D0%B0%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%8C%D0%B5%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%BF%D0%B5%D0%BA,_%D0%9A%D0%B0%D1%80%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%BF%D0%B5%D0%BA,_%D0%9A%D0%B0%D1%80%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B3%D0%B0

pacIpoCTpaHEHHBIN

science fiction |'satons| |'fikf(a)n]| reliably |r1'laabli|
short story Hay4IHO-(PaHTACTUUECKUU HaZIe2KHO
pacckas
be unaware that | |ano'we:| dull |dal|
He 3HaTh CKYJHBIU, TYTIOH,
YHBLIBIHN, TYCKJIBIU
electrical |di'vais| suitable |'su:tob(a)]]
devices BJIEKTPOTEXHUYECKOE MMOAXOIAIIMIH,
YCTPOUCTBO COOTBETCTBYIOITUH,
TOJTHBIN
electronics [1lek troniks| manufacturing | manjo'faektform|
3JIEKTPOHUKA, MIPOU3BOICTRBO,
2JIEKTPOHHAA MIPOU3BO/ICTBEHHBIN,
anmnaparypa MIPOMBITILIEHHBIN
to assume [o'sjum| assembly |o'sembli|
IIPE/III0JIararh, MOHTaK, cOOD,
IIPUHUMATh, OpaTh Ha cOOpPOYHBIH,
cebs1, IOy CKaTh, MOHTaKHBIH, cOOpKa
IIPUHUMATH Ha cebs
runaround |'ranoravnd| packing | 'pak|
OTTOBOPKH, YBUJIUBAHHUE yIaKoBKa, HaOMBKa,
OT OTBeTa, 000pPKa, YIUIOTHEHUE,
MIApOHUXUSA YKJIAJIKA,
YIIaKOBOYHBIN
to predate |pri:'dert| packaging | 'pakidziy|
JlaTUPOBATh 33HUM, yIIaKOBKa,
60J1ee paHHUM YHCJIOM, acoBouHbIH
IIPOUBO0UTH /10 KAKOTO-JI.
qyucsa
the principles of | | prmsip(a)]| mining | ' mamiy|
cybernetics |satba'netiks| n00bI14a,
PUHIUAIIBI KHOEPHETUKHU MHUHUPOBaHUE,
TOPHBIH,
TOPHOPY/IHBIN,
TOPHOIIPOMBIIIJIEHH
13074
the basis of OCHOBBI ITPAKTUUECKOH earth and space [2:0]

practical POOOTOTEXHUKU exploration |ekspla'rerf(a)n|

robotics HCCIIeOBAHNIE 3EMIIA
1 KocMoca

surgery |'sa:d3(o)ri] weaponry | 'wep(o)nri|

XUPYPIUS OpyKHue,

BOOpY>KeHUe, boeBas
TEXHHKA, D0eTeXHUKA

laboratory |1o"bors t(o)ri| |r1'so:tf] safety | 'serfti|

research snabopaTtopHas HAyYHO- 6e30macHOCTbD,
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https://wooordhunt.ru/word/unaware
https://wooordhunt.ru/word/that

HCCIIEI0BATEThCKAS COXPaHHOCTb,
pabora; 1abopaTopHbIe Ha/IE’KHOCTD,
HCCIIeIOBAHUS MIpEeIOXPaHUTETbHBIHA
mass |mees| |pra'dakf(o)n| consumer goods | |kon'sju:mo|
production MaccoBOe€, IIOTOYHOE, TOBapbl HAPOJTHOTO
CEPUITHOE ITPOU3BO/ICTBO MOTpebIEHNSA
industrial goods | [in'dastriol| description |di'skripfon]|
IIPOMBIIILTIEHHBIE OIMCaHUe,
U3JIeTHs nzobparkeHue, BU/I,
pox, copT
automata |o: " tomoto| to encounter |m'kaonto|
aBTOMAT CTaJIKUBAThCH,
encounter HaTaJIKUBaTbhCA,
CTOJIKHOBEHHE,
CXBaTKa, CThIUKA
mechanical |mr1'kanik(o)l||end3zi'nis| | allegedly |o'led3idli|
engineer UH)KeHEP-MeXaHUK; SAKOOBI, KaK
MAIIIHHOCTPOUTEh YTBEPIKAAIOT, OYATO
OBI
a life-size | 'larfsarz]| human-shaped durypa B popme
HaTypaJibHas BenunHa, | figure yesoBeKka (B oOpase
B HaTYPaJIbHYIO YyeJIoBeKa)
BEJINYUHY
mechanical | ' handwa:K| fire engine MIOKapHBIN
handiwork MeXaHH4YEeCKOoe U3/eIINe aBTOMOOWJIb;

PYYHOH pabOTHI

IIOKapHad MalllhHa,
HO}I(aprIﬁ Hacoc

wind organ

|wmd| | '2:g(e)n|
BETPOBOM OpraH

coin-operated
machine

MOHETHBIHN aBTOMaArT,
aBTOMarT

steam-powered | |stim| |'pavs| steam propelled |pro'pel|
engine |'endzm| bird mapoBast
[IapOBO JIBUTATEh caMOXO/HasI MITHUIA
humanoid | "hju:monoid|
automata TYMaHOUTHBIH (U€eTOBEKO
IMO00HBIN) aBTOMAT
to flap |fleep | to excrete |1k skri:t|
MaxaTh, XJIOIATh BBI/IEJIATH,
HU3BEpPTaTh
radio- |'ves(a)]| biological |bara(v) Todzik(a)l|
controlled PaZIUOyIIPABIIAEMOE behaviors O6uoJsiormyeckoe
vessel CYZTHO IIOBeJleHNe
full-scale |m'telid3(o)nt| limb control cucreMa
humanoid ITOJTHOMACIITaOHBII system yIIpaBJIEHUSA
intelligent robot | uesi0Bex0om0K00HBII KOHEUYHOCTSIMH
YMHBIH po0oT
to grip |grip| tactile sensors | 'taktail|
CXBATHUTD; C3KATh; KPEIKO M3MepUTETbHbIN
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Jlep>KaTh

npeoOpa3oBaTesb
KaCaHMUSs;
TaKTUJIbHBIN
PEIEeNTop; TaTIUK
KacaHHs

vision system CHICTEMA TEXHUYECKOTO to measure | 'mezo|
3penus, CT3 U3MepATb, MEPUTH
direction |dr'rekf(a)n| external |1k 'sto:n(o)]]
HaIlpaBJICHHE receptors |r1'septo|
BHEIITHUE
pelenTopbl
artificial eyes |t fif )] electromechanica | ocuc
and ears lly driven axes 3JIEKTPOMEXaHUUECK
HCKyCCTBEHHBIE IJ1a3a U 1M IPHBOTOM
yIIu
programmable | |prou'gramobl| first object-level | nepBbIii 00BEKTHO-
universal [IPOrpaMMUPYEMBIH robot . OPUEHTHPOBAHHBIN
manipulation YHUBEPCAJbHBIA ppiyar | Programming SA3BIK
arm MaHUILYJIAIINH language [IPOrpaMMHUPOBAHMS
poboToB
to handle | ' hand(9)]] multitasking MHOTO(YHKIIMOHAIb
YIIPaBJIAT; HBIH,
PEryJINPOBATh; MHOT'033/IaYHbIN
MaHHUILYJIUPOBATh,
YIIPaBJIAT;
OCYIIECTBJISITH KOHTPOJIb;
pacnopsiKaThCst
parallel | 'paralel| implementation |rmplimen 'terf(a)n|
programming SI3BIK MTAPaAJJIETHHOTO OCYIIIECTBJIEHHE,
language IIPOTPAMMUPOBAHUS peanusanus,
BBITIOJTHEHHE
inter process |ko mju:ni'kerfonz| mutual exclusion | |'mju:tfval|
communication | cBA3b MeXIy (ENQ/DEQ) |ik'sklu:3(o)n|
IporeccaMu mechanisms MeXaHU3MBbI
B3aUMHOTO
VCKJTIOUEHHUS
ENQ - to gain
exclusive control for
a resource
(Tmosryyuth
SKCKJIIO3UBHBIN
KOHTPOJIb HaJ|
pecypcom)
DEQ - to remove the
control gathered by
ENQ (ynanuTb
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KOHTPOJIb,
cobpannabIl ENQ)

2. Write the following words in their normal spelling

[ maenjo faektform]

[ did3it(a)li]
[ 'vparertid]

[saibo netiks]

[1ik'sto:n(a)1] [r1'septa]

[a:tr' fif(o)1]

[prav'graemsobl]

4. Find in the text words similar in meaning to the following

Example: to use — to apply; an aim — a purpose

unreal manlike
up-to-date
creator
independent .
to believe
appropriate .
to arrive

5. Find in the text the English

equivalents for the following

Russian words and phrases.

1)CyI[eCTBa, KOTOPHIX MOKHO IIPUHSATH
3a JIIoaeu

2)KOMMeEpPUYECKHEe U IIPOMbIILIEHHBIE
poOOTHI  IIMPOKO PaCIPOCTPaHEHBI
CeroHA U  HCIOJB3YIOTCA  JIJIs
BBITIOJTHEHUA pabounx 3a7a4

3)IepBbIT udpoBoit
IIpOrpaMMUpyeMBbIN pOOOT

4)UINPOKO HCHOJIB3YIOTCA B
IIPOU3BOJICTBE, COOpPKe, VIIAKOBKE,
TOPHO100bIBAIOIIEN
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IIPOMBIILJIEHHOCTH, TPAHCIIOPTE,
OCBOEHMHM  3eMJIM U  KOCMOCa,
XUPYPTHH, BOODPY’KEHUH,
J1abopaTOPHBIX HCC/Ie/IOBaHUAX,

TeXHUKe O0e30IIaCHOCTH M MacCOBOM
IIPOU3BOJICTBE  IIOTPEOUTENILCKUX U
IIPOMBIIILJIEHHBIX TOBAPOB

OMOJIOTHUECKOTO | 6)0bLJI YCTAaHOBJIEH B 1961 IOy, YTOOBI
IIOJHUMATh TOpSYHe KYCKH MeTaJljia
W3 MAaIIWHBI JUTHI IOJ JAaBJEHUEM U
YKJIJIbIBATh UX

5)IIPOsIBJIEHUE
TIOBeJIEHU S

6. Complete the following sentences with the appropriate
word in bold

1) The play begins in a factory that makes called robots, creatures
who can be mistaken for humans — very similar to the modern ideas of
androids.

mechanical people artificial people intelligent people

2) The first digitally operated and programmable robot, the Unimate,
in 1961 to lift hot pieces of metal from a die casting machine and stack
them.

was utilized

was disposed

was installed

3) Commercial and industrial

are widespread today and used to

perform jobs more cheaply, more accurately and more reliably, than humans.

robots

devices

machines

4) Asimov was unaware that he was coining the term; since the science and

technology of

the science and technology of robots.

is electronics, he assumed robotics already referred to

mechanical devices

electronic devices

electrical devices

5) In 1948, Norbert Wiener formulated the

robotics.
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principles of
electronics

principles of
cybernetics

principles of robotics

7. Find in the text sentences containing the words given

below. Consult the dictionary to pick out all their meanings.

Illustrate these meanings with vour own examples.

to assume dull
to predate assembly
to perform manufacturing

8. Match the terms with the definitions. Write their English

and Russian equivalents.

cybernetics artificial electronics
electrical device digitally autonomous
Definition English Russian
term
term

1)the scientific study of
how information is communicated in machines and

electronic devices, comparing this with
how information is communicated in

the brain and nervous system

2)made by people, often as a copy of

something natural

3)the scientific study of electric current and
the technology that uses it

4)independent and
make your own decisions

having the power to

5)in a way that records or stores information as
a series of the numbers1 and o, to show that
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/scientific
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/study
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/information
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/communicate
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/atm
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/electronic
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/device
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/compare
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/information
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/communicate
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/brain
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/nervous
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/system
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/people
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/copy
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/natural
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/scientific
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/study
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/electric
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/current
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/technology
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/independent
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/power
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/your
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/decision
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/record
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/store
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/information
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/series
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/number

a signal is present or absent

6)a device that produces or is powered by electricity

Writing

9. Prepare a written translation of the following table.

Date | Significance Robot Inventor
Third | One of the earliest descriptions of automata Yan Shi
century | appears in the Lie Zi text, on a much earlier (Chinese)
B.C. encounter between King Mu of Zhou (1023—957
and BC) and a mechanical engineer known as Yan
earlier | Shi, an 'artificer'. The latter allegedly presented
the king with a life-size, human-shaped
figure of his mechanical handiwork.
First Descriptions of more than 100 machines and Ctesibius,
century | automata, including a fire engine, a wind Philo of
A.D. organ, a coin-operated machine, and a Byzantium,
and steam-powered engine, in Pneumatica and Heron of
earlier | Automata by Heron of Alexandria Alexandria,
and others
c.420 | A wooden, steam propelled bird, which was | Flying pigeon | Archytas of
B.C able to fly Tarentum
1206 Created early humanoid automata, | Robot band, Al-Jazari
programmable automaton band hand-washing
automaton,
automated
moving
peacocks
1495 Designs for a humanoid robot Mechanical Leonardo da
Knight Vinci
1738 Mechanical duck that was able to eat, flap its | Digesting Jacques de
wings, and excrete Duck Vaucanson
1898 Nikola Tesla demonstrates first radio- | Teleautomaton | Nikola Tesla
controlled vessel
1921 First fictional automatons called "robots" appear | Rossum's Karel Capek
in the play R.U.R. Universal
Robots
1930s | Humanoid robot exhibited at the 1939 and 1940 | Elektro Westinghouse
World's Fairs Electric
Corporation
1946 First general-purpose digital computer Whirlwind Multiple
people
1948 Simple robots exhibiting biological behaviors | Elsie and William Grey
Elmer Walter
1956 First commercial robot, from the Unimation | Unimate George Devol
company founded by George Devol and Joseph
Engelberger, based on Devol's patents
1961 First installed industrial robot Unimate George Devol
1967 First full-scale humanoid intelligent robot, | WABOT-1 Waseda
to and first android. Its limb control system University
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/signal
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/present
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/absence

1972 allowed it to walk with the lower limbs, and to
grip and transport objects with hands, using
tactile sensors. Its vision system allowed it to
measure distances and directions to objects
using external receptors, artificial eyes and
ears. And its conversation system allowed it to
communicate with a person in Japanese, with an
artificial mouth
1973 First industrial robot with six | Famulus KUKA Robot
electromechanically driven axes Group
1974 The world's first microcomputer controlled | IRB 6 ABB Robot
electric industrial robot,IRB 6 from ASEA, was Group
delivered to a small mechanical engineering
company in southern Sweden. The design of this
robot had been patented already 1972
1975 Programmable wuniversal manipulation | PUMA Victor
arm, a Unimation product Scheinman
1978 First object-level robot programming language, | Freddy I and Patricia
allowing robots to handle variations in object | II, RAPT robot | Ambler and
position, shape, and sensor noise programming | Robin
language Popplestone
1983 First multitasking, parallel programming | ADRIELI Stevo
language used for a robot control. It was the Bozinovski
Event Driven Language (EDL) on the and Mihail
IBM/Series/1 process computer, with Sestakov
implementation of both inter process
communication (WAIT/POST) and mutual
exclusion (ENQ/DEQ) mechanisms for robot
control.

10. Match the phrases to make sentences. Translate the

sentences into Russian.

1

The word robot comes from the Slavic
word robota, which

a

widespread today and used to perform
jobs more cheaply, more accurately
and more reliably, than humans.

5 b
Robot

obots are means labour/work.
3 c

The word robotics was derived from
the word robot, which

first used in print by Isaac Asimov, in
his science fiction short story "Liar!",
published in May 1941 in Astounding
Science Fiction.

d
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The word robotics was

widely wused in manufacturing,
assembly, packing and packaging,
mining, transport, earth and space
exploration, surgery,  weaponry,
laboratory research, safety, and the
mass production of consumer and
industrial goods.

5

Commercial and industrial robots are

e

was introduced to the public by Czech
writer Karel Capek in his play R.U.R.
(Rossum's Universal Robots), which
was published in 1920.

Reading

3. Applications

Applications

There are many types of robots; they are used in many different
environments and for many different uses, although being very
diverse in application and form they all share three basic
similarities when it comes to their construction:
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1. Robots all have some kind of mechanical construction, a
frame, form or shape designed to achieve a particular task. For
example, a robot designed to travel across heavy dirt or mud, might
use caterpillar tracks. The mechanical aspect is mostly the creator's
solution to completing the assigned task and dealing with the
physics of the environment around it. Form follows function.

2. Robots have electrical components which power and control the
machinery. For example, the robot with caterpillar tracks would need
some kind of power to move the tracker treads. That power comes
in the form of electricity, which will have to travel through a wire
and originate from a battery, a basic electrical circuit. Even
petrol powered machines that get their power mainly from petrol
still require an electric current to start the combustion process
which is why most petrol powered machines like cars, have batteries.
The electrical aspect of robots is used for movement (through
motors), sensing (where electrical signals are used to measure things
like heat, sound, position, and energy status) and operation (robots
need some level of

electrical energy supplied to their motors and sensors in order to
activate and perform basic operations)

3. All robots contain some level of computer programming code.
A program is how a robot decides when or how to do something. In
the caterpillar track example, a robot that needs to move across a
muddy road may have the correct mechanical construction and
receive the correct amount of power from its battery, but would not
go anywhere without a program telling it to move. Programs are the
core essence of a robot, it could have excellent mechanical and
electrical construction, but if its program is poorly constructed its
performance will be very poor (or it may not perform at all). There
are three different types of robotic programs: remote control,
artificial intelligence and hybrid. A robot with remote control
programming has a preexisting set of commands that it will only
perform if and when it receives a signal from a control source,
typically a human being with a remote control. It is perhaps more
appropriate to view devices controlled primarily by human
commands as falling in the discipline of automation rather than
robotics. Robots that use artificial intelligence interact with their
environment on their own without a control source, and can
determine reactions to objects and problems they encounter using
their preexisting programming. Hybrid is a form of programming that
incorporates both AI and RC functions.
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As more and more robots are designed for specific tasks this method
of classification becomes more relevant. For example, many robots
are designed for assembly work, which may not be readily
adaptable for other applications. They are termed as "assembly
robots". For seam welding, some suppliers provide complete
welding systems with the robot i.e. the welding equipment along
with other material handling facilities like turntables, etc. as an
integrated unit. Such an integrated robotic system is called a
"welding robot" even though its discrete manipulator unit could
be adapted to a variety of tasks. Some robots are specifically
designed for heavy load manipulation, and are labeled as
"heavy-duty robots".

Current and potential applications include:

e Military robots.

e Industrial robots. Robots are increasingly used in manufacturing
(since the 1960s). According to the Robotic Industries
Association US data, in 2016 automotive industry was the
main customer of industrial robots with 52% of total sales. In the
auto industry, they can amount for more than half of the "labor".
There are even "lights off" factories such as an IBM keyboard
manufacturing factory in Texas that was fully automated as early
as 2003.

e Cobots (collaborative robots).

e Construction robots. Construction robots can be separated
into three types: traditional robots, robotic arm, and robotic
exoskeleton.

e Agricultural robots (AgRobots). The use of robots in
agriculture is closely linked to the concept of AI-assisted
precision agriculture and drone usage. 1996-1998 research
also proved that robots can perform a herding task.

e Medical robots of various types (such as da Vinci Surgical System
and Hospi).

e Kitchen automation. Commercial examples of kitchen
automation are Flippy (burgers), Zume Pizza (pizza), Cafe X
(coffee), Makr Shakr (cocktails), Frobot (frozen yogurts) and
Sally (salads). Home examples are Rotimatic (flatbreads
baking) and Boris (dishwasher loading).

e Robot combat for sport — hobby or sport event where two or
more robots fight in an arena to disable each other. This has
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developed from a hobby in the 1990s to several TV series
worldwide.

e Cleanup of contaminated areas, such as toxic waste or
nuclear facilities.

Domestic robots.
Nanorobots.

Swarm robotics.
Autonomous drones.
Sports field line marking.

10 exciting robotics developments and technologies
In this Editorial, we identify 10 exciting robotics developments and
technologies, ranging from original research that may change the
future of robotics to commercial products that enable basic science
and drive industrial and medical innovations.
1. Boston Dynamics’ Atlas doing
parkour

The performance of the 1.5-m, 75-kg Atlas

keeps surprising us, jumping over a log in

stride with one leg while jogging and

jumping over wooden boxes with no break in

pace. These feats add to walking on

challenging terrain, keeping its balance

when disturbed, standing up, lifting and

manipulating objects, and executing a back

flip like a gymnast. Marc Raibert’s Boston

Dynamics team remains the masters of robotic
balance and propulsion. Raibert observes that “the mechanical
system has a mind of its own, governed by the physical structure
and laws of physics.” Atlas uses its vision system to align itself and
to measure distances to the parkour obstacles. Although Raibert
admits that not all trials could be successfully mastered, he hopes
that the demonstrations serve as an inspiration for what robots
can do in the near future.
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2, Intuitive Surgical’s
da Vinci SP platform
Robotic surgery represents
one of the most important
surgical innovations in
recent years, and
procedures such as
radical prostatectomy
are increasingly performed
by wusing a robotic
approach, implying many
benefits. More robotic
platforms are emerging,
and increased clinical uptake depends on whether issues such as
cost effectiveness and barriers to wider clinical accessibility will
be further addressed. Da Vinci is an early pioneer and a global
market leader, and Intuitive Surgical continues to push the
boundaries of surgical robotics. Through a single 2.5-cm
cannula and small incision, the newly launched da Vinc single-
port system allows the surgeon to control three fully wristed,
elbowed instruments, combined with an articulated
endoscope for deep-seated lesions.

3. Soft robot that navigates through growth
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Navigation by growth at the tip opens a new direction for robots.

Imagine if the growth of a vine, neuron, or fungal hyphae could be

scaled up, sped up, and made steerable. The investigators took
a tube of soft material that is folded inside itself but, when
pressurized, grows outward as material at the front of the tube is
pushed outward. This brilliant design idea addresses several
grand challenges in robotics and exemplifies the use of
bioinspired design by extracting a general biological principle
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and using it as an analogy to advance engineering beyond what is
possible in nature. The soft robotic design allows obstacle
avoidance in complex, unstructured environments, which holds
promise for navigation in pipes and conduits, medical devices, and
in exploration and search-and-rescue robots.

4. 3D-printed liquid crystal
elastomers for soft robotics
One of the grand challenges of
robotics is to explore new materials
and fabrication schemes for
developing power-efficient,
multifunctional and compliant
actuators. 2018 saw many new
developments in this burgeoning
research area across different
disciplines. Versatile shape-
morphing liquid crystal
elastomeric actuators have been used before, but this publication
shows how the elastomers can be fabricated with 3D printing using
high operating temperature direct ink writing with spatially
programmed nematic order. These actuators demonstrated the
ability to lift significantly more weight than other liquid crystal
elastomers reported to date. The technique promises large area
designs and dynamic functional architectures for soft robots.
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5. Muscle-mimetic, self-healing, and

hydraulicallyamplified actuators
Peano-HASEL provides a soft
actuator that is transparent and
self-sensing, with controllable
linear contractions up to 10%, a
strain rate of 900% per second, and
actuation at 50 Hz. The actuator
uses both electrostatic and
hydraulic principles to provide
linear contraction upon
application of a voltage without the
need for pre-stretching the
material or any rigid frames. The
HASEL (hydraulically amplified
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self-healing electrostatic) actuator is strong and versatile but cheap
to produce, according to the authors, who only used a facile heat-
sealing method with inexpensive commercially available
materials to produce this promising technology. Remarkably, this
actuator is able to lift more than 200 times its weight.

6. Self-assembled nanoscale
robot from DNA

DNA origami can form different
shapes at the mnanoscale. By
controlling a self-assembling DNA
origami structure combined with a
system of latches formed by single-
stranded DNAs, precise
nanoscale movement is now
possible under an externally
applied tunable electric field.
These nanoscale robotic systems
can be used in parallel for electrically
driven transport of molecules or
nanoparticles over tens of
nanometers or more. The robot
enables programmable synthesis and assembly of materials
from the bottom up. Its positioning state may also be used as a
molecular mechanical memory.

7. DelFly nimble bioinspired robotic flapper

Many bioinspired robots serve a dual purpose, namely,
developing advanced technologies with practical applications and
unveiling the principles used by nature to build and program living
beings. Here, we see the design of a remarkable, tailless,

untethered, autonomous, programmable, small (28 g), flapping
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aerial vehicle with exceptional agility capable of performing
360° roll and pitch flips with angular accelerations up to 5000°
s—2 (8). Although it is over 50 times the size of a fruit fly and does not
mimic the wing morphology or kinematics of any specific natural
flyer, the robot can serve as a novel physical model to test how
flying organisms perform flight control. Surprisingly, the DelFly
Nimble could accurately reproduce the rapid escape maneuvers
of fruit flies even with no explicit control of all its rotation axes.
We consider it a paradigmatic example of “science for robotics
and robotics for science” and expect that it will advance the
development of flying robots.

8. Soft exosuit wearable robot

When it comes to wearing an exoskeleton for everyday life, most
people do not want to resemble Iron Man. A lightweight,
stretchy exosuit offers new ways of integrating fabric design,
sensing, robotic control, and actuation to increase a wearer’s
strength, balance, and endurance. Potential applications include
assisting the elderly in enhancing their muscular strength,
supporting their mobility and independence, and
rehabilitating children and adults with movement disorders
due to stroke, multiple sclerosis, or Parkinson’s disease.
Human-in-the-loop control optimization further allows
seamless integration of the robot with human, providing
personalized control strategies and adaptation.
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9. Universal Robots (UR) e-Series
Cobots
From  research  laboratories to
assembly lines and logistics to
surgical guidance, the UR robotic
arms are becoming ubiquitous despite
their unassuming appearance. The
L company is developing an ecosystem
- ) 1 around its core products, and their
& ' ? new e-Series collaborative robot
‘% 1 launched in 2018 echoes the general
trend in collaborative automation and
learning from hands-on demonstration
rather than specialized programming. With enhanced safety features
and force/torque sensing, we expect to see more intelligent human-
robot interactions in a diverse range of environments where
robots can seamlessly learn and collaborate with human
operators.

10. Sony’s aibo

The return of aibo, Sony’s toy dog first
introduced nearly 20 years ago, is
| welcomed by many, and not just because
“ of its new appearance, enhanced voice
‘ a7 understanding, and its improved ability to
learn from its owners. In addition, the
robot has been developed with Sony’s
increasing awareness of the role robots
can play in childhood learning or as a
companion for the aged, particularly
those with neurodegenerative diseases. Understanding the
perception, interaction, and expectations of the people around
the robot and developing robot behavior and personality that are
context aware (not dependent on pre-scripted programs and with
personalization and adaptation) are interesting topics in social
robotics.
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Exercises

Vocabulary Development
1. Practice the pronunciation of the following words and

word combinations.

Study these words and word

combinations. Find and translate the sentences where

they are used.

2. Prepare to write a dictation.

Application
very diverse | oueHb pa3HOOOpa3HBIE B power | 'pavs|
in IpUMEHEHU T CHUJIa; MOII[b DHEPTHS;
application MOII[HOCTb;
MOIITHOCTb;
MIPOU3BOAUTETLHOCTD
similarity | stmo'laerrti| tracker TPEKep MPOTEKTOPOB
CXO/ICTBO, I10/10011€ treads
mechanical | |mr'kanik(o)l] to travel repefaBaThcsa 10 (depes )
construction | |kon'strak/(o)n| through a IIPOBOAY
MexaHMYeCcKoe IIOCTPoeHne | wire
frame |frerm | electrical |'sa:kit|
pama, Kajip, paMKa, Kapkac, | circuit BJIEKTPUYECKas IeMb
PaMOYHBIH, CO3/1aBaTh,
00pamJIATh
to achieve [o"tfiv| petrol MaIIuHbI paboTaromye Ha
JIOCTUTATh, JOOUBATHCS, powered OeH3UHE
BBITIOJTHSATb, YCIIEIITHO machines
BBIIOJTHATH, IOBOJAUTH 10
KOHIIA
caterpillar | 'katopilo| electric | 'kar(o)nt|
tracks a) TyCeHUYHasl JIeHTa; 0) current 2JIEKTPUUECKUU TOK
TPaK I'yCEeHUIIbI
solution |so'Tu:f(o)n| combustion |kom 'bast[(a)n|
pellleHue; process Mpoliecc TOPeHMs, IIPOoIlece

paspenenue (mpobaeMbl 1

CTOpaHus, MpoIece
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T. I1.); OOBSICHEHHUE CJKUTAHUSA
assigned |o'samnd| to sense |sens|
task IIOCTaBJIEHHAs 33/1a4a; YyBCTBOBaTh, 0CO3HABATh
IIopy4YeHHas 3a/1aua IIOHMMAaTh, OTJIaBaTh cebe
OTYET
movement |'mu:vm(o)nt| to activate | 'aktivert|
JIBUJKEHUE; IepeMellleHIe, aKTUBHUPOBATh,
IIepeIBIIKEHIIE AKTUBU3HUPOBATh,
BKJIIOUATh, GOPMUPOBATH
1 YKOMILJIEKTOBBIBATh
to supply |sa'plai| computer KOMITBIOTEPHBIN KOJ
CHa0KaTh, programming | mporpaMMHPOBaHUS
IIOCTaBJISATh, JOCTABJIATH, code
JlaBaTh; IIUTATh,
BOCITOJTHSITb,
Bo3MelaTh (HeI0CTaTOK,
RedexT);
Y/IOBJIETBOPATH (HYKIbI,
JKeJIaH!A)
to perform |pa'form]| amount of KOJINYECTBO SHEPTHUH,
BBINOJIHATH, UCIIOJIHATD, power KOJIMYECTBO CHJIbI
COBEPIIIATh, BHICTYIIATH,
HUTPaTh, IPOJEJIATh,
IIPEJICTABIATH
muddy | ' madi| poorly | 'po:li|
TPA3HBIN, MYTHBIH, IJIOXO, HEYZIAYHO, CKY/THO,
TYCKJIBIM, MyTHOBATBIH, XyJ10, ’KaJIKO, HE3/I0POBbBIH,
MYyTHUTb, TIOMyTHETD, MaJIOJTIOAHBIN
00pBI3raTh rpsA3bI0
the core OCHOBHas CyIITHOCTh poboTa | preexisting CYIIECTBYIOIIUI HabOp
essence of a set of KOMaH/I
robot commands
performanc | |pa'fo:m(o)ns| primarily | 'pramm(o)rili|
e MIPOU3BOAUTEIBHOCTD, B IIEPBYIO OYEPE/D,
HCIIOJTHEHUE, MpEesK/ie BCETO, IJIaBHBIM
3(ppeKkTUBHOCTD, 0bpasoMm, mepBOHAYAJIbHO,
BBINIOJTHEHUE, JIEATETHBHOCTD cHavasa
appropriate | |o'prouvpriot| encounter |in'kaonts|
COOTBETCTBYIOIIUH, CTaJIKUBAThHCS,
MIOAXOAIUN, TPUCY TN HaTaJIKUBaTbhCA,
CTOJIKHOBEHHE, CXBaTKa,
CTBIYKA
determine |dr'to:mm| assembly MOHTaKHbIE Pa0OTHI,
OIIpe/IeJIATb, work cbopka
yCTaHABJIUBATh, PEIIATh,
pelIaTbes, UBMEPATh
to |m'ko:parert| supplier |sa'plaror|
incorporate | o0beqUHATH, 00BETUHSITHCS, MOCTaBIIUK
COEJIMHSTHCS
relevant |'reliv(o)nt| welding | 'weldip|
YMECTHBIHN, OTHOCSIIHNCA K | equipment |1’ kwipm(a)nt|
JleJTy; BaXKHBIU, CBapOYHOE 0O0pYZOBaHUE
HEOOXOIMMBIN ; HACYIITHBIN
readily | 'redili] handling | ' haendlm| |fa'silitiz]
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JIETKO, C TOTOBHOCTBIO,
OXOTHO, OBICTPO, 0€e3 Tpyza

facilities

MIOTPY304HO-
pasrpy304YHbIe YCTPOMCTBA

adaptable |o'daptob()]] turntable | 'to:nterb()]]
JIETKO TeX. IOBOPOTHBIH CTOJT;
IIPUCITOCA0TMBAIOIINACH, MMOBOPOTHAA ITaThopMma,
MOAJAIONIUICA afallTalu, TIOBOPOTHBIH KPYT;
yMeomui TIOBOPOTHBIH JIUCK
IpUCIIOCabIUBAThCS K BpAIAIOIIHeCs
HOBOU 00CTaHOBKE mwiatdopma, CTOJI, JUCK
PAa3JIMYHOTO HA3HAYEHU S
JleKa, BEPTYIIIKA,
MIpOUTpPHIBaTENb (17151
IJIACTUHOK)
"assembly |o'sembli| integrated | 'mtigrertid |
robots" «COOPOUHBIT POOOT», unit 00beTMHEHHBIN OJIOK
cbopka pob0TOB
seam |siim| |'weldiy| a variety of | |vo'ramti|
welding JIMHEHHas CBapKa tasks pAZ 3ay1aq
discrete |mo ' nipjolerts| labeled | 'letbald |
manipulator | oraenbHbII 610K MapKUPOBaHHBIH, C
unit MaHUITYJIATOPA STUKETKOU
heavy load TsKeJIast MAHUITYJIS IS automotive | o:to ' moutrv|
manipulatio | Harpysku industry aBTOMOOMTbHAS
n MIPOMBIIIJIEHHOCTH
current and | | 'kar(o)nt| |pa(v) tenf(d)]]| construction | |kon'strakf(o)n
potential |apli'kerf(a)n| robot poboT-cTpouTesnb
applications | Texyuue 1 IOTEHIHAIbHBIE
00J1acTH TPUMEHEHUST
cobots |ko'labarativ]| agricultural |agrr ' kaltfaral|
(collaborativ | po6oTbI 1151 COBMECTHOI robots CEJTbCKOXO3SIHCTBEHHBIE
e robots) po0OOTHI po6OTHI
robotic POOOTH3UPOBAHHBIN drone |droun|
exoskeleton | sk3ockener OeCIUJIOTHBIN CAaMOJIET
Al-assisted | cozelicTBHE TOUHOTO robot combat | 60eBoii poboT 114 criopTa
precision 3eMJIeJIe U for sport
agriculture
to disable |dis'erb(a)1] cleanup of | |kon'taminert|
3aIpelaTh, KaJeunuTh, contaminated | ouncrka 3arps3HeHHOH
JleJIaTh HECIIOCOOHBIM, areas TEPPUTOPUU
JIVIIATh IPaBa, /IeJ1aTh
HEITPUTOTHBIM
toxic waste | TOKCHUYECKHE OTXO/IbI; nuclear | ' mju:klio|
TOKCUYHBIE OTXO/IbI facilities sA7epHOe 060PyOBaHUE;
siZIEPHBIE YCTAHOBKH
domestic OBITOBOU pOOOT versatile |'va:satall| |mo:fin|
robots shape- |'likwid| | 'krist(a)l]
morphing YHUBEPCAJIbHBIE
liquid ecrystal | popmoobpasyromue
elastomeric KUTKOKPHUCTULTHYECKUE
actuators 9JIACTOMEPHBIE IIPUBOJbI
autonomous | |5:'tpnomos| spatially | 'sperfali|
drones ABTOHOMHBIE JIDOHBI MIPOCTPAHCTBEHHO, B
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MIPOCTPAHCTBEHHOM
OTHOIIIEHUH
research |r1'sa:tf]
area 00J1acTh HCCIeIOBAHUI
fabricated |'feebrikertid | to fabricate | 'fabrikert|
COOpPHBIH; U3 TOTOBBIX MIPOX3BO/IUTb,
yacTteu ¢abpukosars,
HU3TOTOBJIATD,
BBI/IEJIBIBATD,
IIO/I/IEJIBIBATh,
BBIJIyMBIBaTh, JIeJIaTh
nematic HeMaTHUYeCKUHI

1. Boston Dynamics’ Atlas doing parkour

performance |pa'fom(o)ns| terrain |te' rem|
IIPOU3BOUTEIBHOCTD, MECTHOCTb,
HCIIOJTHEHUE, TEPPUTOPUSI
3¢ HEKTUBHOCTb,
BBINIOJTHEHUE,
JIeSITEJIbHOCTD

to disturb |di'sto:b| executing a back BBIIIOJTHEHUE CATIBTO
OeCrIOKOUTb, flip
HapyIlaTh, MENIaTh,
M0OECTIOKOUTh

propulsion |pra'palf(o)n| to align |[a'1amn|
IIOCTyTIaTETbHOE yCTaHaBJIUBATh
JIBH)KEHUE, IBUKEHHE COOCHO,
BIIEPET; TPUBE/IEHE BBHIDABHUBATD,
B IBIJKEHHE, BBICTpPaNBaTh,
coob1eHne PaBHATHCS, CTABUTH B
JIBHKEHUST; TOJTUOK; psn
IIPOTAJIKUBAHHUE,
JIBHKYIIAsi CUJIA,
o0y TeTbHAS CHJIa

parkour obstacles | |'pbstok()]]| trials | "trazol|

IIapKyp NpensaTCTBUA

HCITBITaHUE, TPO0a

inspiration

|mspi'rerf(o)n|
CTUMYJIUPOBaHUE,
OOy KIEHHE;
BO3JIEHCTBHE;
BOOJIyIIIEBJIEHUE

2. Intuitive Surgical’s da Vinci SP platform

surgical |'sa:dzik(a)l| |ma'verf(o)n | radical pasuKaibHast
innovations |xupypruueckue prostatectomy IPOCTATIKTOMMU A
WHHOBAITUH
to emerge [1'moa:d3|
TIOSIBJIATHCS,
BO3HUKATH
clinical uptake KJIWHUYECKOoe IoOHNMaHue | accessibility |oksest' biliti |

43




JIOCTYITHOCTb,
OOIIEIOCTYITHOCTb,
ya00CTBO MOAXO0/A,
JIETKOCTh OCMOTpA
boundary | 'bavnd(o)ri| cannula | 'kanjols|
rpaHUIla, YepTa moJiast UrJia,
TpyOOUKa, KaTeTep
incision |m's3(o)n]| single-port OJTHOTIOPTOBAs
paspes, Ha/ipes, system cucremMa
pacceveHre, HACEUKa,
paspes3aHue
an articulated |'endaskaup]| deep-seated 'Ti:z(o)n|
endoscope COUYJIEHEeHHBIH 3H/I0cKon | lesions [JIyOMHHBIE
MTOPaKEHUS
3. Soft robot that navigates through growth
fungal |'fang(9)]] neuron | 'mjuorpn|
IrpuOKOBBIN, TPUOHOM, HENPOH, HEpBHAs
rpuOOK KJIETKA
sped up YBEJINUYNBATh scaled up B YBEJIMUEHHOM
Maciirabe
investigator |m'vestigerto| steerable yIIpaBJIseMbIH,
peryJimpyeMbIi,
SICTOEJICTIE OpHEHTHPYEMbIi
HCCIIEI0BATEIh, UCITBITATEND
to exemplify |1g' zemplifar| a tube of soft TpyOKa U3 MATKOTO
CJIY?KUTbh IIPUMEPOM, material Marepuasa
CHHUMATh U 3aBEPATH KOIIHIO,
MIPUBOJIUTH IPUMEP
exploration pas3BeibIBaTEIbHbIE U grand TPaHNO3HbIE 33/IaUH
and search- IIOMCKOBO-CIIacaTeIbHbIE challenges
and-rescue pOOOTHI
robots

4. 3D-printed liquid crystal elastomers for soft robotics

fabrication |fabri'kerf(o)n| power-efficient, sHepro3dpeKkTuBHbIE,
H3TOTOBJIEHUE, multifunctional MHOTODYHKIIMOHAJIBHBIE 1
IIPOU3BO/ICTBO and compliant COBMECTHMBbIE ITPUBO/IBI

actuators

schemes CXeMBI versatile shape- YHUBEpCAJIbHbIE

burgeoning paspacratomieiica | morphing liquid ¢popmoobpasytoriue

research area | obsactu crystal elastomeric | ’xuakokpucranueckue
rccIieIOBaHUM actuators 3JIaCTOMEPHBIE IPUBOJBI

5. Muscle-mimetic, self-healing, and

hvdraulicallvamplified actuators

transparent

|tran’spar(o)nt|
MIPO3PAYHBIH,

controllable
linear

|kon'trovlob(9)l| |'lmis|
|kon 'trak((o)n|
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ITIOHATHBIU, SICHBIH, contractions | ynpasiisieMble JIHHEHHbIE
IIPOCBEYHNBAIOITHH, COKpaIleHus
SAIBHBIM, OUEeBUIHBIN
strain rate CKOPOCTH actuation | aktfu'eifon|
nedbopmanuu IIpUBEJIeHNE B IEHICTBHE;
BKJIIOUEHHE, 3aBO/JI,
3amyck (060py/IoBaHUs)
electrostatic | |1 lektro(v) 'statik| hydraulic |har'dro:lik| rugpaBandeckue
aJeKTpocTaTuuecknii | principles 3JIeMeHTHI (IPUHITUIIBI)
linear |'linmo| pre- MpeBapUTETIHHOE
contraction |kon'trak((o)n| stretching the | pacraruBanme marepuasna
YMEHBIIIEHHE material
JINHENHBIX Pa3MepOB;
JIMHEWHas ycaJika
rigid frame |'rid31d | HemoaBmkHas | HASEL HASEL (ruzpasandecku
crucTeMa OTCYETa; (hydraulically YCUJIEHHBIH
pama c ’KECTKUMH amplified self- | camoBoccTaHaBIMBaIOIUICSA
y3JIaMH; KECTKUU healing BJIEKTPOCTATUUECKUH ITPUBO/T)
Kapkac electrostatic)
actuator
heat-sealing | meros TepmocBapku actuator | 'eektfuerto|

method

CHUJIOBOM ITPUBO/I, ITyCKATEJb,
aKTIOATOP, IATINK, COJIEHOU]/T,
BO3/IEUCTBYIOIIEE YCTPOHUCTBO

6. Self-assembled nanoscale robot from DNA

nanoscale HaHockonuyeckuil | a self-assembling caMocoOHUparIIecs
poboT DNA origami structure | crpykrypsl JIHK-opuramu
latche |lat/] single-stranded OTHOIIETIOYeYHAs
3alresaKa, DNA [omguonuTesas]| JTHK
3aJIBHIKKA,
IEK0JI/Ia, 3aI0p
precise TOYHOE tunable electric | HacTpauBaemoe
nanoscale HaHOpa3MepHoe field. BJIEKTPUUECKOE T10J1e
movement IOBUKEHIE
nanoscale HaHOpa3MepHbIEe molecules or MOJIEKYJIBI UJIU
robotic systems | poboTorexHuueckre | nanoparticles HAHOYaCTUIIbI
CHUCTEMBI
nanometer MUJUTUMHUKPOH, programmable MIPOrpaMMHUPYEMBIHA
HaHOMETp, HM synthesis CUHTE3
a molecular |ma'lekjoulo| nanoscale robotics | HanopazmepHas poboroTe
mechanical MOJIEKYJIIPHO- XHHUKAa; HAHOPOOOTOTEXHU
memory MexaHuvYecKas Ka
aMsTh

7. DelFly nimble bioinspired robotic flapper

bioinspired
robots

6110 POOOTHI

a dual purpose

JIBOIHAS LIEJTb

to unveil the

|an 'veil |

tailless

| 'terl los|
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https://wooordhunt.ru/word/robotics
https://wooordhunt.ru/word/%D0%BD%D0%B0%D0%BD%D0%BE%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F
https://wooordhunt.ru/word/%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://wooordhunt.ru/word/%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://wooordhunt.ru/word/%D0%BD%D0%B0%D0%BD%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://wooordhunt.ru/word/%D0%BD%D0%B0%D0%BD%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0

principles OTKPBIBaTh 3aKOHBI 0ecxXBOCTBIN
(s;1eMeHTBI, MPUHITHIIHI)

exceptional HCKJTIOUUTEIbHAS angular | 'angjols|

agility capable | maHeBpeHHOCTD, ciocoOHasi | accelerations YIJIOBOE YCKOpEHHe

of performing | BIIOJHATH KPeH Ha 360°

360° roll

wing MOpPdOJIOTHSA KpbLJIa WK explicit control |1k 'splistt|

morphology or | xkuHemaTuka J1IF060TO TOYHOE YIIpaBJI€HUE

kinematics of KOHKPETHOTO (KOHTpPOJIB)

any specific €CTECTBEHHOTO

natural flyer JIETaTeJIbHOTO alapaTa

rotation axes OCH BpallleHus a paradigmatic |paradig' matik|

example 00pasIoBBIA IPUMEP

8. Soft exosuit wearable robot

an exoskeleton | sx3ockesner to resemble |1’ Zemb(a)1|
MTOXO/TUTH Ha,
HMETh  CXOJICTBO,
OBITH ITOXOXKUM
a lightweight, | rerxuii BJIACTUYHBIN | ways of | crtocobbl
stretchy exosuit | sk30kocTIOM integrating UHTETPaIuN
fabric design JIN3aiiHa TKaHU
to increase a | |m'djuor(e)ns| yBemmuumBarh | to enhance | |in'ha:ns|
wearer’s cwibl, Oasadc u BIHOCIUBOCTH | their muscular | noBsIaTh
strength, BJIAJIEJIBIIA. strength, to | (yBestmumBaTh ) UX
balance, and support their | mbimeunyo cuy,
endurance mobility and | nmognepxkuBaTh UX
independence | HoABMKHOCTP |
HE3aBHUCUMOCTh
multiple | ' maltip(a)l| |sklia'rousis| to rehabilitate | |ri:ho'bilitert|
sclerosis paccessHHBIN CKJIEPO3 children and | peabuiutupoBarb
adults with | (BoccranasimuBaTh
movement ) JleTen Hu
disorders B3POCJIBIX c
JIBUTATEJIbHBIMU
HapyIIeHUAMU
human-in-the- | c onepaTopom B koHType ynpa | Parkinson’s 00J1e3Hb
loop BJIEHUS disease [TapkuHCOHa
seamless OecIiroBHas uHTEerpanus | control ONITUMM3AI U
integration of | po6ora c yesoBeKOM optimization yIpaBjieHUs
the robot with
human
providing obecrieueHue
personalized IIepCOHAIN3UPOBAHHBIX
control CTpaTeruu KOHTPOJIA u
strategies and | aganranuu
adaptation

9. Universal Robots (UR) e-Series Cobots

assembly

| cbopounbIi

| surgical

[ ["gard(@)ns]
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https://wooordhunt.ru/word/%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%BC
https://wooordhunt.ru/word/%D0%BA%D0%BE%D0%BD%D1%82%D1%83%D1%80%D0%B5
https://wooordhunt.ru/word/%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://wooordhunt.ru/word/%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

lines KOHBEHEep guidance XUPYPIUUECKOE PYKOBOJICTBO
ubiquitous |ju: ' bikwitos| unassuming |ana'sju:mim| |o'pror(a)ns|
IIOBCEMECTHBIH, appearance HEIPUTSI3aTeTbHBIN (CKPOMHBIN ) BH
BE3/IECYIINH, EIIHUH BUJ,
BCTPEYAOIIUICS
MOBCIONTY
core product | 6a3oBas uzes collaborative | |ko'laborativ|
TOBapa; robot 00beIUHEHHBIN POOOT
0000IIIeHHBIH
TOBap
torque OTIPEEISIONTAI interactions B3aHMO/IEHCTBHE B PA3THUHBIX
sensing HaIpaBJIeHUE in a diverse cpenax
BPAIIAIOIIETO range of
MOMEHTA environments
seamlessly |'si:mlosli| to collaborate | coTpygHUYaTh C YEJIOBEKOM
0e3 mBOB, Iu1aBHo, | with human
0e3 pe3Kux
IIEPEXO/IOB, T1ay3,
PaBHOMEPHO,
JIETKO

10.Sony’s aibo

awareness [o'we:nos ] neurodegenerative HelpojiereHepaTuBHOE
OCBEIOMJIEHHOCTb, diseases 3a00J1eBaHIIE
MHGOPMHUPOBAHHOCTD

perception, BOCIIPUSTHE,

interaction, B3aMMO/IEHCTBHE U

and OKUIAHUS JIIO/IeH

expectations

of the people

Writing

3. Read and translate the texts (Application; 1-10) into

Russian in written form (byv variants).

Speaking and Creative work

4. Speak about “10 exciting robotics developments and
technologies”.

5 .Prepare a presentation using information from the texts.
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Reading
4. Components

Power source

At present, mostly (lead—acid) batteries are used as a power source.
Many different types of batteries can be used as a power source for
robots. They range from lead—acid batteries, which are safe and have
relatively long shelf lives but are rather heavy compared to silver—
cadmium batteries that are much smaller in volume and are currently
much more expensive. Designing a battery-powered robot needs to
take into account factors such as safety, cycle lifetime and weight.
Generators, often some type of internal combustion engine, can also
be used. However, such designs are often mechanically complex and
need a fuel, require heat dissipation and are relatively heavy. A tether
connecting the robot to a power supply would remove the power
supply from the robot entirely. This has the advantage of saving
weight and space by moving all power generation and storage
components elsewhere.

However, this design does come with the drawback of constantly
having a cable connected to the robot, which can be difficult to
manage. Potential power sources could be:

1. pneumatic (compressed gases)

2. Solar power (using the sun's energy and converting it into
electrical power)
hydraulics (liquids)

. flywheel energy storage

organic garbage (through anaerobic digestion)
. nuclear

Actuation

Actuators are the "muscles" of a robot, the parts which convert
stored energy into movement. By far the most popular actuators are
electric motors that rotate a wheel or gear, and linear actuators that
control industrial robots in factories. There are some recent advances
in alternative types of actuators, powered by electricity, chemicals, or
compressed air.

Electric motors

The vast majority of robots use electric motors, often brushed and
brushless DC motors in portable robots or AC motors in industrial
robots and CNC machines. These motors are often preferred in
systems with lighter loads, and where the predominant form of
motion is rotational.

<IN
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Linear actuators

Various types of linear actuators move in and out instead of by
spinning, and often have quicker direction changes, particularly when
very large forces are needed such as with industrial robotics. They are
typically powered by compressed and oxidized air (pneumatic
actuator) or an oil (hydraulic actuator) Linear actuators can also be
powered by electricity which usually consists of a motor and a
leadscrew. Another common type is a mechanical linear actuator that
is turned by hand, such as a rack and pinion on a car.
Series elastic actuators

A flexure is designed as part of the motor actuator, to improve
safety and provide robust force control, energy efficiency, shock
absorption (mechanical filtering) while reducing excessive wear on
the transmission and other mechanical components. The resultant
lower reflected inertia can improve safety when a robot is interacting
with humans or during collisions. It has been used in various robots,
particularly advanced manufacturing robots and walking humanoid
robots.
Air muscles

Pneumatic artificial muscles, also known as air muscles, are special
tubes that expand(typically up to 40%) when air is forced inside them.
They are used in some robot applications.

Muscle wire

Muscle wire, also known as shape memory alloy, Nitinol® or
Flexinol® wire, is a material which contracts (under 5%) when
electricity is applied. They have been used for some small robot
applications.
Electroactive polymers

EAPs or EPAMs are a plastic material that can contract
substantially (up to 380% activation strain) from electricity, and have
been used in facial muscles and arms of humanoid robots, and to
enable new robots to float, fly, swim or walk.
Piezo motors

Recent alternatives to DC motors are piezo motors or ultrasonic
motors. These work on a fundamentally different principle, whereby
tiny piezoceramic elements, vibrating many thousands of times per
second, cause linear or rotary motion. There are different mechanisms
of operation; one type uses the vibration of the piezo elements to step
the motor in a circle or a straight line. Another type uses the piezo
elements to cause a nut to vibrate or to drive a screw. The advantages
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of these motors are nanometer resolution, speed, and available force
for their size. These motors are already available commercially, and
being used on some robots.
Elastic nanotubes

Elastic nanotubes are a promising artificial muscle technology in
early-stage experimental development. The absence of defects in
carbon nanotubes enables these filaments to deform elastically by
several percent, with energy storage levels of perhaps 10 J/cm3 for
metal nanotubes. Human biceps could be replaced with an 8 mm
diameter wire of this material. Such compact "muscle" might allow
future robots to outrun and outjump huma.
Sensing

Sensors allow robots to receive information about a certain
measurement of the environment, or internal components. This is
essential for robots to perform their tasks, and act upon any changes
in the environment to calculate the appropriate response. They are
used for various forms of measurements, to give the robots warnings
about safety or malfunctions, and to provide real-time information of
the task it is performing.
Touch

Current robotic and prosthetic hands receive far less tactile
information than the human hand. Recent research has developed a
tactile sensor array that mimics the mechanical properties and touch
receptors of human fingertips. The sensor array is constructed as a
rigid core surrounded by conductive fluid contained by an elastomeric
skin. Electrodes are mounted on the surface of the rigid core and are
connected to an impedance-measuring device within the core. When
the artificial skin touches an object the fluid path around the
electrodes is deformed, producing impedance changes that map the
forces received from the object. The researchers expect that an
important function of such artificial fingertips will be adjusting
robotic grip on held objects. Scientists from several European
countries and Israel developed a prosthetic hand in 2009, called
SmartHand, which functions like a real one—allowing patients to
write with it, type on a keyboard, play piano and perform other fine
movements. The prosthesis has sensors which enable the patient to
sense real feeling in its fingertips.
Vision

Computer vision is the science and technology of machines that see.
As a scientific discipline, computer vision is concerned with the theory

50



behind artificial systems that extract information from images. The
image data can take many forms, such as video sequences and views
from cameras. In most practical computer vision applications, the
computers are pre-programmed to solve a particular task, but
methods based on learning are now becoming increasingly common.
Computer vision systems rely on image sensors which detect
electromagnetic radiation which is typically in the form of either
visible light or infra-red light. The sensors are designed using solid-
state physics. The process by which light propagates and reflects off
surfaces is explained using optics. Sophisticated image sensors even
require quantum mechanics to provide a complete understanding of
the image formation process. Robots can also be equipped with
multiple vision sensors to be better able to compute the sense of depth
in the environment. Like human eyes, robots' "eyes" must also be able
to focus on a particular area of interest, and also adjust to variations
in light intensities. There is a subfield within computer vision where
artificial systems are designed to mimic the processing and behavior
of biological system, at different levels of complexity. Also, some of
the learning-based methods developed within computer vision have
their background in biology.
Other
Other common forms of sensing in robotics use lidar, radar, and
sonar.
Manipulation

Robots need to manipulate objects; pick up, modify, destroy, or
otherwise have an effect. Thus the "hands" of a robot are often
referred to as end effectors, while the "arm" is referred to as a
manipulator. Most robot arms have replaceable effectors, each
allowing them to perform some small range of tasks. Some have a
fixed manipulator which cannot be replaced, while a few have one
very general purpose manipulator, for example, a humanoid hand.
Mechanical grippers

One of the most common effectors is the gripper. In its simplest
manifestation, it consists of just two fingers which can open and close
to pick up and let go of a range of small objects. Fingers can for
example, be made of a chain with a metal wire run through it. Hands
that resemble and work more like a human hand include the Shadow
Hand and the Robonaut hand. Hands that are of a mid-level
complexity include the Delft hand. Mechanical grippers can come in
various types, including friction and encompassing jaws. Friction jaws

51



use all the force of the gripper to hold the object in place using
friction. Encompassing jaws cradle the object in place, using less
friction.
Vacuum grippers

Vacuum grippers are very simple astrictive devices that can hold
very large loads provided the prehension surface is smooth enough to
ensure suction. Pick and place robots for electronic components and
for large objects like car windscreens, often use very simple vacuum
grippers.
General purpose effectors

Some advanced robots are beginning to use fully humanoid hands,
like the Shadow Hand, MANUS, and the Schunk hand. These are
highly dexterous manipulators, with as many as 20 degrees of
freedom and hundreds of tactile sensors.

Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term
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Writing
2.Read and translate the text in written form.

Speaking and Creative work

2. Make a summary of the entire text.

4.Prepare a presentation using information from the text
“Components”.

Reading
5. Locomotion

Rolling robots

For simplicity, most mobile robots have four wheels or a number of
continuous tracks. Some researchers have tried to create more
complex wheeled robots with only one or two wheels. These can have
certain advantages such as greater efficiency and reduced parts, as
well as allowing a robot to navigate in confined places that a four-
wheeled robot would not be able to.
Two-wheeled balancing robots

Balancing robots generally use a gyroscope to detect how much a

robot is falling and then drive the wheels proportionally in the same
direction, to counterbalance the fall at hundreds of times per second,
based on the dynamics of an inverted pendulum. Many different
balancing robots have been designed. While the Segway is not
commonly thought of as a robot, it can be thought of as a component
of a robot, when used as such Segway refer to them as RMP (Robotic
Mobility Platform). An example of this use has been as NASA's
Robonaut that has been mounted on a Segway.

One-wheeled balancing robots

A one-wheeled balancing robot is an extension of a two-wheeled
balancing robot so that it can move in any 2D direction using a round
ball as its only wheel. Several one-wheeled balancing robots have been
designed recently, such as Carnegie Mellon University's "Ballbot" that
is the approximate height and width of a person, and Tohoku Gakuin

University's "BallIP". Because of the long, thin shape and ability to
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maneuver in tight spaces, they have the potential to function better
than other robots in environments with people.
Spherical orb robots

Several attempts have been made in robots that are completely
inside a spherical ball, either by spinning a weight inside the ball, or
by rotating the outer shells of the sphere. These have also been
referred to as an orb bot or a ball bot.
Six-wheeled robots

Using six wheels instead of four wheels can give better traction or
grip in outdoor terrain such as on rocky dirt or grass.
Tracked robots

Tank tracks provide even more traction than a six-wheeled robot.
Tracked wheels behave as if they were made of hundreds of wheels,
therefore are very common for outdoor and military robots, where the
robot must drive on very rough terrain. However, they are difficult to
use indoors such as on carpets and smooth floors. Examples include
NASA's Urban Robot "Urbie".
Walking applied to robots

Walking is a difficult and dynamic problem to solve. Several robots
have been made which can walk reliably on two legs, however, none
have yet been made which are as robust as a human. There has been
much study on human inspired walking, such as AMBER lab which
was established in 2008 by the Mechanical Engineering Department
at Texas A&M University. Many other robots have been built that walk
on more than two legs, due to these robots being significantly easier to
construct. Walking robots can be used for uneven terrains, which
would provide better mobility and energy efficiency than other
locomotion methods. Typically, robots on two legs can walk well on
flat floors and can occasionally walk up stairs. None can walk over
rocky, uneven terrain. Some of the methods which have been tried
are:

ZMP technique

The zero moment point (ZMP) is the algorithm used by robots such
as Honda's ASIMO. The robot's onboard computer tries to keep the
total inertial forces (the combination of Earth's gravity and the
acceleration and deceleration of walking), exactly opposed by the floor
reaction force (the force of the floor pushing back on the robot's foot).
In this way, the two forces cancel out, leaving no moment (force
causing the robot to rotate and fall over). However, this is not exactly
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how a human walks, and the difference is obvious to human
observers, some of whom have pointed out that ASIMO walks as if it
needs the lavatory. ASIMO's walking algorithm is not static, and some
dynamic balancing is used (see below). However, it still requires a
smooth surface to walk on.

Hopping

Several robots, built in the 1980s by Marc Raibert at the MIT Leg
Laboratory, successfully demonstrated very dynamic walking.
Initially, a robot with only one leg, and a very small foot could stay
upright simply by hopping. The movement is the same as that of a
person on a pogo stick. As the robot falls to one side, it would jump
slightly in that direction, in order to catch itself. Soon, the algorithm
was generalised to two and four legs. A bipedal robot was
demonstrated running and even performing somersaults. A
quadruped was also demonstrated which could trot, run, pace, and
bound. For a full list of these robots, see the MIT Leg Lab Robots
page.

Dynamic balancing (controlled falling)

A more advanced way for a robot to walk is by using a dynamic
balancing algorithm, which is potentially more robust than the Zero
Moment Point technique, as it constantly monitors the robot's
motion, and places the feet in order to maintain stability.[91] This
technique was recently demonstrated by Anybots' Dexter Robot,
which is so stable, it can even jump. Another example is the TU Delft
Flame.

Passive dynamics

Perhaps the most promising approach utilizes passive dynamics
where the momentum of swinging limbs is used for greater efficiency.
It has been shown that totally unpowered humanoid mechanisms can
walk down a gentle slope, using only gravity to propel themselves.
Using this technique, a robot need only supply a small amount of
motor power to walk along a flat surface or a little more to walk up a
hill. This technique promises to make walking robots at least ten
times more efficient than ZMP walkers, like ASIMO.

Other methods of locomotion
Flying
A modern passenger airliner is essentially a flying robot, with two
humans to manage it. The autopilot can control the plane for each
stage of the journey, including takeoff, normal flight, and even
landing. Other flying robots are uninhabited and are known as
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unmanned aerial vehicles (UAVs). They can be smaller and lighter
without a human pilot on board, and fly into dangerous territory for
military surveillance missions. Some can even fire on targets under
command. UAVs are also being developed which can fire on targets
automatically, without the need for a command from a human. Other
flying robots include cruise missiles, the Entomopter, and the Epson
micro helicopter robot. Robots such as the Air Penguin, Air Ray, and
Air Jelly have lighter-than-air bodies, propelled by paddles, and
guided by sonar.
Snaking

Several snake robots have been successfully developed. Mimicking
the way real snakes move, these robots can navigate very confined
spaces, meaning they may one day be used to search for people
trapped in collapsed buildings. The Japanese ACM-R5 snake robot
can even navigate both on land and in water.
Skating

A small number of skating robots have been developed, one of
which is a multi-mode walking and skating device. It has four legs,
with unpowered wheels, which can either step or roll. Another robot,
Plen, can use a miniature skateboard or roller-skates, and skate across
a desktop.
Climbing

Several different approaches have been used to develop robots that
have the ability to climb vertical surfaces. One approach mimics the
movements of a human climber on a wall with protrusions; adjusting
the center of mass and moving each limb in turn to gain leverage. An
example of this is Capuchin, built by Dr. Ruixiang Zhang at Stanford
University, California. Another approach uses the specialized toe pad
method of wallclimbing geckoes, which can run on smooth surfaces
such as vertical glass. Examples of this approach include Wallbot and
Stickybot. China's Technology Daily reported on November 15, 2008,
that Dr. Li Hiu Yeung and his research group of New Concept Aircraft
(Zhuhai) Co., Ltd. had successfully developed a bionic gecko robot
named "Speedy Freelander". According to Dr. Li, the gecko robot
could rapidly climb up and down a variety of building walls, navigate
through ground and wall fissures, and walk upside-down on the
ceiling. It was also able to adapt to the surfaces of smooth glass,
rough, sticky or dusty walls as well as various types of metallic
materials. It could also identify and circumvent obstacles
automatically. Its flexibility and speed were comparable to a natural
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gecko. A third approach is to mimic the motion of a snake climbing a
pole.
Swimming (Piscine)

It is calculated that when swimming some fish can achieve a
propulsive efficiency greater than 90%. Furthermore, they can
accelerate and maneuver far better than any man-made boat or
submarine, and produce less noise and water disturbance. Therefore,
many researchers studying underwater robots would like to copy this
type of locomotion. Notable examples are the Essex University
Computer Science Robotic Fish G9, and the Robot Tuna built by the
Institute of Field Robotics, to analyze and mathematically model
thunniform motion. The Aqua Penguin, designed and built by Festo of
Germany, copies the streamlined shape and propulsion by front
"flippers" of penguins. Festo have also built the Aqua Ray and Aqua
Jelly, which emulate the locomotion of manta ray, and jellyfish,
respectively. In 2014 iSplash-1I was developed by PhD student
Richard James Clapham and Prof. Huosheng Hu at Essex University.
It was the first robotic fish capable of outperforming real carangiform
fish in terms of average maximum velocity (measured in body
lengths/ second) and endurance, the duration that top speed is
maintained. This build attained swimming speeds of 11.6BL/s (i.e. 3.7
m/s). The first build, iSplash-I (2014) was the first robotic platform to
apply a full-body length carangiform swimming motion which was
found to increase swimming speed by 27% over the traditional
approach of a posterior confined waveform.

Sailing

Sailboat robots have also been developed in order to make
measurements at the surface of the ocean. A typical sailboat robot
is Vaimos built by IFREMER and ENSTA-Bretagne. Since the
propulsion of sailboat robots uses the wind, the energy of the batteries
is only used for the computer, for the communication and for the
actuators (to tune the rudder and the sail). If the robot is equipped
with solar panels, the robot could theoretically navigate forever. The
two main competitions of sailboat robots are WRSC, which takes
place every year in Europe, and Sailbot.
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Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term

Writing
2.Read and translate the text in written form (by variants).

Speaking and Creative work
2. Make a summary of the entire text.

4.Prepare a presentation using information from the text
“Locomotion”.
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Reading
6. Environmental interaction and navigation

Environmental interaction and navigation

Though a significant percentage of robots in commission today are
either human controlled or operate in a static environment, there is
an increasing interest in robots that can operate autonomously in a
dynamic environment. These robots require some combination of
navigation hardware and software in order to traverse their
environment. In particular, unforeseen events (e.g. people and other
obstacles that are not stationary) can cause problems or collisions.
Some highly advanced robots such as ASIMO and Meinii robot have
particularly good robot navigation hardware and software. Also, self-
controlled cars, Ernst Dickmanns' driverless car, and the entries in
the DARPA Grand Challenge, are capable of sensing the environment
well and subsequently making navigational decisions based on this
information. Most of these robots employ a GPS navigation device
with waypoints, along with radar, sometimes combined with other
sensory data such as lidar, video cameras, and inertial guidance
systems for better navigation between waypoints.
Human-robot interaction

The state of the art in sensory intelligence for robots will have to
progress through several orders of magnitude if we want the robots
working in our homes to go beyond vacuum-cleaning the floors. If
robots are to work effectively in homes and other non-industrial
environments, the way they are instructed to perform their jobs, and
especially how they will be told to stop will be of critical importance.
The people who interact with them may have little or no training in
robotics, and so any interface will need to be extremely intuitive.
Science fiction authors also typically assume that robots will
eventually be capable of communicating with humans through speech,
gestures, and facial expressions, rather than a command-line
interface. Although speech would be the most natural way for the
human to communicate, it is unnatural for the robot. It will probably
be a long time before robots interact as naturally as the fictional C-
3PO, or Data of Star Trek, Next Generation.
Speech recognition

Interpreting the continuous flow of sounds coming from a human,
in real time, is a difficult task for a computer, mostly because of the
great variability of speech. The same word, spoken by the same person
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may sound different depending on local acoustics, volume, the
previous word, whether or not the speaker has a cold, etc.. It becomes
even harder when the speaker has a different accent. Nevertheless,
great strides have been made in the field since Davis, Biddulph, and
Balashek designed the first "voice input system" which recognized
"ten digits spoken by a single user with 100% accuracy” in 1952.
Currently, the best systems can recognize continuous, natural speech,
up to 160 words per minute, with an accuracy of 95%. With the help of
artificial intelligence, machines nowadays can use people's voice to
identify their emotions such as satisfied or angry.

Robotic voice

Other hurdles exist when allowing the robot to use voice for
interacting with humans. For social reasons, synthetic voice proves
suboptimal as a communication medium, making it necessary to
develop the emotional component of robotic voice through various
techniques. An advantage of diphonic branching is the emotion that
the robot is programmed to project, can be carried on the voice tape,
or phoneme, already pre-programmed onto the voice media. One of
the earliest examples is a teaching robot named leachim developed in
1974 by Michael J. Freeman. Leachim was able to convert digital
memory to rudimentary verbal speech on pre-recorded computer
discs. It was programmed to teach students in The Bronx, New York.
Gestures

One can imagine, in the future, explaining to a robot chef how to
make a pastry, or asking directions from a robot police officer. In both
of these cases, making hand gestures would aid the verbal
descriptions. In the first case, the robot would be recognizing gestures
made by the human, and perhaps repeating them for confirmation. In
the second case, the robot police officer would gesture to indicate
"down the road, then turn right". It is likely that gestures will make up
a part of the interaction between humans and robots. A great many
systems have been developed to recognize human hand gestures.

Facial expression

Facial expressions can provide rapid feedback on the progress of a
dialog between two humans, and soon may be able to do the same for
humans and robots. Robotic faces have been constructed by Hanson
Robotics using their elastic polymer called Frubber, allowing a large
number of facial expressions due to the elasticity of the rubber facial
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coating and embedded subsurface motors (servos). The coating and
servos are built on a metal skull. A robot should know how to
approach a human, judging by their facial expression and body
language. Whether the person is happy, frightened, or crazy-looking
affects the type of interaction expected of the robot. Likewise, robots
like Kismet and the more recent addition, Nexi can produce a range of
facial expressions, allowing it to have meaningful social exchanges
with humans.

Artificial emotions

Artificial emotions can also be generated, composed of a sequence
of facial expressions and/or gestures. As can be seen from the movie
Final Fantasy: The Spirits Within, the programming of these artificial
emotions is complex and requires a large amount of human
observation. To simplify this programming in the movie, presets were
created together with a special software program. This decreased the
amount of time needed to make the film. These presets could possibly
be transferred for use in real-life robots.
Personality

Many of the robots of science fiction have a personality, something
which may or may not be desirable in the commercial robots of the
future. Nevertheless, researchers are trying to create robots which
appear to have a personality: i.e. they use sounds, facial expressions,
and body language to try to convey an internal state, which may be
joy, sadness, or fear. One commercial example is Pleo, a toy robot
dinosaur, which can exhibit several apparent emotions.

Social Intelligence

The Socially Intelligent Machines Lab of the Georgia Institute of
Technology researches new concepts of guided teaching interaction
with robots. The aim of the projects is a social robot that learns task
and goals from human demonstrations without prior knowledge of
high-level concepts. These new concepts are grounded from low-level
continuous sensor data through unsupervised learning, and task goals
are subsequently learned using a Bayesian approach. These concepts
can be used to transfer knowledge to future tasks, resulting in faster
learning of those tasks. The results are demonstrated by the robot
Curi who can scoop some pasta from a pot onto a plate and serve the
sauce on top.
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Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term

Writing
2.Read and translate the text in written form.

Speaking and Creative work
2. Make a summary of the entire text.

4.Prepare a presentation using information from the text
“Environmental interaction and navigation”.
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Reading

~. Control

Control

The mechanical structure of a robot must be controlled to perform
tasks. The control of a robot involves three distinct phases —
perception, processing, and action (robotic paradigms). Sensors give
information about the environment or the robot itself (e.g. the
position of its joints or its end effector). This information is then
processed to be stored or transmitted and to calculate the appropriate
signals to the actuators (motors) which move the mechanical. The
processing phase can range in complexity. At a reactive level, it may
translate raw sensor information directly into actuator commands.
Sensor fusion may first be used to estimate parameters of interest
(e.g. the position of the robot's gripper) from noisy sensor data. An
immediate task (such as moving the gripper in a certain direction) is
inferred from these estimates. Techniques from control theory
convert the task into commands that drive the actuators. At longer
time scales or with more sophisticated tasks, the robot may need to
build and reason with a "cognitive" model. Cognitive models try to
represent the robot, the world, and how they interact. Pattern
recognition and computer vision can be used to track objects.
Mapping techniques can be used to build maps of the world. Finally,
motion planning and other artificial intelligence techniques may be
used to figure out how to act. For example, a planner may figure out
how to achieve a task without hitting obstacles, falling over, etc.

Autonomy levels

Control systems may also have varying levels of autonomy.

1. Direct interaction is used for haptic or teleoperated devices, and the
human has nearly complete control over the robot's motion.

2. Operator-assist modes have the operator commanding medium-to-
high-level tasks, with the robot automatically figuring out how to
achieve them.

3. An autonomous robot may go without human interaction for
extended periods of time. Higher levels of autonomy do not
necessarily require more complex cognitive capabilities. For example,
robots in assembly plants are completely autonomous but operate in a
fixed pattern.

Another classification takes into account the interaction between
human control and the machine motions.
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1. Teleoperation. A human controls each movement, each machine
actuator change is specified by the operator.
2. Supervisory. A human specifies general moves or position changes
and the machine decides specific movements of its actuators.
3. Task-level autonomy. The operator specifies only the task and the
robot manages itself to complete it.
4. Full autonomy. The machine will create and complete all its tasks
without human interaction.

Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term

Writing
2.Read and translate the text in written form.

Speaking and Creative work
3.Make a summary of the entire text.
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4.Prepare a presentation using information from the text
“Control”.

Reading
8.Computing Applications in Robotics

1. Read the text «Computing Applications in Robotics»
carefully paving attention to the words and word
combinations in bold type and do the tasks on it:

Related Stories

. Envelop VR Unveils Fully Immersive Computing Platform,
Envelop for Windows

« Quantum Announces New Scalar 16000 HD with Active-Active
Dual Robotics

. Benefits Quantum Computing Could Bring to Industrial
Automation

All robots must be programmed to function. If their functions are in
any way dynamic or more complicated than the static, repetitive tasks
required of early robots designed for industrial automation in the
mid-twentieth century automotive industry, then their programming
must be written and uploaded with the use of computers. In this way,
robotics is limited by the processing power of the computers that are
available to program them.

Computing applications in robotics include (and are by no means
limited to):

. Input sensing or data acquisition

. Data processing, for example, face recognition or gas
analysis

. Programming and then correctly performing functions

. Generating outputs, for example in a human-machine
interface (HMI) display

. Variable user control, for example in remote control devices

such as drones
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. Automated control systems, for example, System Control
and Data Acquisition (SCADA) systems in industrial
automation

. Rapid prototyping and research and development (R&D)

Quantum Computing Applied in Robotics

Quantum supremacy, by bringing exponentially faster, more
reliable and more powerful processing ability to computers, has the
potential to rapidly advance all of these applications and more.

In input sensing and data acquisition, quantum computers could
be applied to enable robots to identify much smaller, even
nanoscale, particles and aberrances. This would enable
exponentially greater precision in the fields of metrology and
materials science.

Onboard quantum computers in robots would much better
identify and process the data they gather. This could include
advanced facial and voice recognition for caring robots in the
medical field, or more accurate gas analysis to prevent toxic leaks
in heavy industries.

Quantum processor chips could be vastly smaller than classical
chips with the same computing ability. This could enable
microscopic robots to perform multiple, complex tasks.

Automating processes become much more practical when more
processing power is applied, as would be the case in quantum
computing when applied to robotics. This means that an automatic
computer system could control entire fleets of drones, entire
industrial processes, or even entire Internet-of-Things
connected networks of smart devices. This could result in
drastic energy efficiency gains in the future.

Finally, a quantum-computing powered rapid prototyping
process could lead - alongside machine learning — to new
opportunities developing in robotics which researchers are currently
unable to imagine.
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Exercises

Vocabulary Development
1. Practice the pronunciation of the following words and
word combinations. Study these words and word
combinations. Find and translate the sentences where
they are used.
2. Prepare to write a dictation.

data acquisition | akwr'zif(a)n]| rapid YCKOpeHHas
cOOp JTaHHBIX prototyping paszpaboTka

mporpamMMm;  OGBICTpoOe
MaKeTHUpOBaHUe

data processing 00paboTKa TaHHBIX quantum | ' kwontom|

supremacy [s()u: premosi|

KBaHTOBOE
MIPEBOCXO/ICTBO

face recognition uneHtudukanusa 1o | exponentially [ ekspa'nenf(o)li]

JIUILY B reoOMeTPUUYECKOU

MIPOTPECCHUH,
SKCIIOHEHITUAIBHO, II0
SKCIIOHEHTE, 10
SKCIIOHEHITHATTbHOMY
3aKOHY

to generate | moyry4arh pe3yJibTaThl quantum KBAHTOBBIU

outputs computer koMmIbioTep; KK

human-machine | yenoBeko- nanoscale HaHOpa3MepHBIH,

interface (HMI) MaIIUHHBIA nHTEepdeiic HaHO

remote control | anmaparypa particle |' pa:tik(e)l] wacruia;

devices TeJIeyIpaBJIEHU OEeCKOHEUHO MaJiast
YaCcTHUIIA BEIIECTBA

automated aBTOMaTH3WUpOBaHHas | aberrance |ee'berans|
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control system cucrema ylnpaBJeHUs OTKJIOHEHYE OT HOPMbI
System  Control | | akwr'zif(o)n]| precision |pri'siz(o)n|
and Data | Cucremsl ymnpaByieHUS TOYHOCTh,  YETKOCTD,
Acquisition u cbopa  JaHHBIX aKKypaTHOCTb,
(SCADA) systems | (SCADA) TOYHBIH, METKHUH
industrial dBTOMAaTHU3anua metrOIOgy and METPOJIOTUA u
] MIPOMBIIILJIEHHOTO ] MaTepuajoBeieHue
automation materials
IIPOU3BOICTBA
science.
quantum KBaHTOBBIH Iporieccop | onboard OOpTOBBIE KBAHTOBBIE
processor quantum KOMIIBIOTEPHI B
computers in | pob6orax
robots
microscopic MHKDPOCKOITIYECKHUE advanced facial | ycoBepieHCTBOBaHHOE
robots POOOTEI and voice | pacrio3HaBaHue JIUI U
recognition roJjioca
a . quantum- | 6pICTPBII IPOLECC | ¢ prevent toxic | PEACTBPALIATE
computing MPOTOTUIIMPOBAHUS Ha ] TOKCUYHBIE YTEUYKH B
. leaks in heavy "
powered rapid | ocHoBe KBAHTOBBIX TSKEI0H
prototyping BBIUHCIEHU industries MIPOMBIIILIEHHOCTH
process
industrial IIPOMBIIILJIEHHBIE computing BBIYHCJIUTEIbHAS
processes MIPOIIECCHI ability CITIOCOOHOCTH
drastic energy | paJiluKaJIbHOE to perform | BBHIIOJHATH
efficiency IIOBBIIIIEHHE multiple, MHOKECTBO  CJIOZKHBIX
sHeproaddextuBHoctu | complex tasks 3a7a4u

2. Write the following words in their normal spelling

[ provsesip]

[ prautatazpinp]

[ cksps'nenf(a)li]

[s()u: premosi]

[ akwr'zif(5)n]

[2e ' berons]
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4. Find in the text words

similar in meaning to the

following.

grain

tiny

converter

modeling

robotic

identification

5. Find in the text the English equivalents for the following

Russian

1)UX TPOrpaMMBbl JIOJKHBI  OBITH | 2)IEpeMeHHOe yIpaBjieHue

HaITMCaHbI 51 3arpysKeHbI C | ITOJIb30BATEJIEM, HaIIpUMeD, B

HCII0JIb30BAaHUEM KOMITBIOTEPOB YCTPOMCTBAX M CTAaHIIMOHHOTO
yIpaBJIEHUS, TAKUX KaK JPOHBI

3)po00TOTEXHUKA orpaHu4YeHa | 4)00jsiee MoOIIHasE 00pabaThIBaIOIAs

BBIYMCIIUTEILHON MOIIIHOCTBIO | CIIOCOOHOCTh KOMIIBIOTEPOB

KOMITBIOTEPOB

5)IpOrpaMMHpPOBaHHE 5 3aTeM | 6)uAeHTUPUITUPOBATH 5

ITPpaBUJIbHOE BBIIIOJIHEHHE (l)yHKI_[I/Iﬁ

obpabaThIBaTh JIaHHBIE, KOTOPbIE OHU
cobuparT

7)UCCIeIOBATEIN B HACTOsIIIEe BPeEMS
He MOTYT ceOe 5TOTOo IIPECTaBUTh

8)HoBBIE BO3MO>KHOCTH,
pa3BHUBaIOIIHECS B POOOTOTEXHUKE

6. Match the terms with the definitions. Write their English

and Russian equivalents.

industrial quantum remote
automation computer control
data data face
acquisition processing recognition
Definition English | Russian
term term

1)Making products under the control of computers an

d programmable controllers.
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2)The phase of data handling that begins with the
sensing of variables and ends with a magnetic

recording or other record of raw data; may include a
complete radio telemetering link.

3)Computer that exploits the quantum mechanical
properties of subatomic particles to allow a single

operation to act on a large amount of data.

4)Control of a system or activity by a person at a
different place, usually by means of radio or

ultrasonic signals or by electrical
signals transmitted by wire.

5)The ability of a computer to scan, store, and

recognize human faces for use in identifying people.

6)
A sequence of operations performed on data, esp by a
computer, in order to extract information, reorder

files.
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Writing

7. Punctuate the text and add capitals. Prepare a written
translation of the following passage.

all robots must be programmed to function if their functions are in
any way dynamic or more complicated than the static repetitive tasks
required of early robots designed for industrial automation in the mid
twentieth century automotive industry then their programming must
be written and uploaded with the use of computers in this way
robotics is limited by the processing power of the computers that are
available to program them computing applications in robotics include
(and are by no means limited to) input sensing or data acquisition
data processing, for example face recognition or gas analysis
programming and then correctly performing functions generating
outputs for example in a human-machine interface (HMI) display
variable user control for example in remote control devices such as
drones automated control systems for example system control and
data acquisition (SCADA) systems in industrial automation rapid
prototyping and research and development (R&D)

8. Match the phrases to make sentences

1 a

Quantum processor chips could be applied to enable robots to identify
much smaller, even nanoscale,
particles and aberrances.

2 b
Onboard quantum computers in robots | lead — alongside machine learning — to
would new opportunities developing in

robotics which researchers are
currently unable to imagine.
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3

A quantum-computing powered rapid
prototyping process could

C

reliable and more powerful processing
ability to computers, has the potential
to rapidly advance all of these
applications and more.

4

In input sensing and data acquisition,
quantum computers could be

d

vastly smaller than classical chips with
the same computing ability.

5

Quantum supremacy, by bringing
exponentially faster, more

e

much better identify and process the
data they gather.
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9. Supplementary Reading

Russian robot put to working hiring humans

How would you feel if, after applying for a job, you learned that the
recruiter who will be interviewing you is a robot? Would you feel
comfortable with interacting with a bot for a job that you’d like to get
hired for? One Russian startup has made such a robot possible, and in
fact, it has already been in operation for the past two years.

Stafory, a Russian startup that is currently based in St. Petersburg
and employs a total of 50 people, successfully created Robot Vera,
artificial intelligence (AI) software that is meant to do one thing first
and foremost: Help a number of high-level clients such as Ikea,
L’Oréal, and Pepsi in filling their vacant jobs. It’s a robot that was
meant to do human resources or recruitment work, basically, and it
has been quite adept at it so far.

Based on reports about Robot Vera, its main benefits include the
ability to speed up the process of hiring clerks, construction workers,
and waiters — blue-collar and high-turnover service positions — and
cut the time and costs required for their recruitment by up to one-
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third, according to the people who made it. That would be the duo of
Vladimir Sveshnikov and Alexander Uraksin, who worked together as
co-founders of Stafory.

The co-founders first thought of creating Robot Vera after
experiencing a problem with recruitment first-hand. With their
shared background in human resources, the two found themselves
calling up hundreds of candidates before realizing that they could
probably automate the process. Talking about their revelation two
years ago, Uraksin said, “We felt like robots ourselves, so we figured it
was better to automate the task.” (Related: Rise of the machines: A.I.
technology could soon be taking over the jobs of supermarket
managers.)

Vera, which is said to be named after Sveshnikov’s own mother,
was created by combining speech recognition technologies from the
likes of Amazon.com, Google, Microsoft, and even Russia’s Yandex.
Stafory’s in-house programmers also took 13 billion examples of
syntax and speech from a wide assortment of sources such as job
listings, TV, and Wikipedia, in an effort to expand Vera’s vocabulary
and allow it to speak more naturally and also understand candidate
responses.

So far, Vera is said to be capable of interviewing several hundred
applications simultaneously through either video or voice calls, which
helps cut down the time necessary to identify the most worthy
candidates. Vera’s work involves her narrowing the field of candidates
down to just the most suitable 10 percent, after which, the work gets
turned over to human recruiters.

As of this writing, Vera has been working in Russia for about two
years already. Stafory has since added clients in the Middle East, and
with pilot projects based in the U.S. and Europe, it’s set to earn $1
million in revenues this year.

Is Vera perfect and capable of taking over recruitment jobs
completely? Not at all. As Mikhail Chernomordikov, a Microsoft
strategist in Dubai states, it shouldn’t be viewed as a full-on substitute
to traditional HR offices. “Final decisions on hiring are reserved for
humans,” he said. But with the way that technology is advancing, it’s
unclear how long things will remain this way.
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2D printable robot arm created that could be used for

sign language, making communication easier for

hearing-impaired

Sign language interpreters aren’t always available, making
communication between the hearing and deaf communities all the
more difficult. Closing this gap through technology is an option that
continues to see numerous attempts. The latest of these is a robotic
sign language interpreter that takes the form of an arm.

The creation of researchers at the University of Antwerp, this
handy gadget has been dubbed Project Aslan, which stands for
“Antwerp’s Sign Language Actuating Node.” It works by translating
and signing text messages that are sent into it by the computer it’s
hooked up to. Project Aslan communicates via fingerspelling, an
alphabet system in which unique gestures correspond to specific
letters.

Stijn Huys, who spearheaded Project Aslan, explained that his
team’s endeavor was born out of deficiency. “I was talking to friends
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about the shortage of sign language interpreters in Belgium, especially
in Flanders for Flemish sign language. We wanted to do something
about it, I also wanted to work on robotics for my masters, the two
were combined,” said Huys.

Putting it together was no easy feat. According to NewAtlas.com,
the hand is made up of electronic components and plastic parts. The
electronic components included an Arduino Due microcomputer,
three motor controllers, and 16 servo motors, to name a few. About 25
plastic parts were 3D-printed using a simple desktop printer over the
course of 139 hours. Putting all the parts together took another 10
hours.

Being little more than a single arm, signing more complex
messages will be of great difficulty for the robot. Huys and his
colleagues, Guy Fierens and Jasper Slaets, have said that they plan on
adding another arm in the future to make it easier to motion two-
handed gestures. Another possible addition to this set-up is an
emotive robot face to convey facial expressions. Furthermore, the
team may also delve into including a translation option for spoken
words.

Of course, a robot sign language interpreter can’t take the place
of a human, but it is a stellar alternative, especially in circumstances
where human help isn’t immediately available to hearing-impaired
people. “A deaf person who needs to appear in court, a deaf person
following a lesson in a classroom somewhere. These are all
circumstances where a deaf person needs a sign language interpreter,
but where often such an interpreter is not readily available,” explained
robotics teacher Erwin Smet. “This is where a low-cost option like
Aslan can offer a solution.”

Moreover, Huys believes that the applications of Project Aslan
could even extend into hospital settings. Not all people who work in
medical fields have the time to learn sign language, which only adds to
the challenge of caring for patients with hearing disorders. Written
text won’t completely solve the problem either since a number of
people who've been deaf from birth are unable to couple letters with
sounds to make sense of what’s before them. Having the robot on
hand will help facilitate communication between patients and hospital
staff. (Related: Taking orders from the cat: Scientists have created an
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Al cat robot to keep the elderly company and remind them to take
their medication.)

Currently, Project Aslan is still in its prototype form. Though
once the soft mechanical design and software have been finalized,
they will all be made open source and hopefully people of all ages the
world over will create their own versions of Project Aslan. That’s what
Huys is hoping for. “It would be nice for the children to put the robot
arm together themselves. We’ve developed it as a collection of pieces
that are 3D printable and that click together,” he mused.
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Robo-bees are the reimagined rover: NASA plans to

send them to Mars

NASA has got an inspiring bee stuck in its bonnet. The agency
recently announced plans for a robotic bee that will be able to buzz
through the thin air of Mars. If it pans out, swarms of these tiny robot
drones might one day replace traditional rovers, according to
aLiveScience article.

Rovers are big, expensive, take time to crawl across the ground,
and can get stuck in soft ground. The still-active Curiosity rover and
its deactivated sister Spirit are as big as small cars. In comparison, a
swarm of “flapping-wing robots” would take up much less room
aboard transport spacecraft, move at a faster clip, and cover a large
area in less time.

The planned drones are unimaginatively named Marsbees.
According to the NASA announcement, they are the size of a
bumblebee — which can grow anywhere from 0.4 to 1.6 inches long —
with big flapping wings. (Related: Walmart just filed six patents for
robot bees — and it sounds like an episode straight out of Black
Mirror.)
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Each Marsbee will carry sensors and wireless
communications. They will use a conventional rover as a mobile base
and communications hub, in much the same way real bees live in a
hive and serve a queen.

Sad robot: Expert says that robots could become so

life-like that they will

develop mental illnesses

too

It’s fair to say that our world has
reached a point where technology is
so advanced that robots are
almostexpected to be lifelike — but
what about robots thatdevelop
mental illnesses, hallucinations and
depressionlike human beings do? Is
this just science fiction, or can we
really expect artificial intelligence to
grow even moresimilar to humans
in the not-so-distant future?

Back in  March, New York
University hosted a symposium in
New York City called Canonical
Computations in Brains and Machines, where a group of
neuroscientists and experts in the field of artificial intelligence spoke
about overlaps in the ways in which human beings and machines
think and process information. According to one of these
neuroscientists — Zachary Mainen of the Champalimaud Centre for
the Unknown — we might expect advanced machines to soon be able
to experience some of the same mental problems that people do.

“I'm drawing on the field of computational psychiatry, which assumes
we can learn about a patient who’s depressed or hallucinating from
studying Al algorithms like reinforcement learning. If you reverse the
arrow, why wouldn’t an AI be subject to the sort of things that go
wrong with patients?” Mainen said.
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The neuroscientist went on to explain that mental illnesses like
depression and hallucinations depend on a chemical in the brain
called serotonin, and if serotonin is being used to help intelligence
systems solve a more general problem, “then machines might
implement a similar function.” In other words, if serotonin can go
wrong in humans, it could also go wrong inside of a machine.

To most, the idea of artificial intelligence advancing to a point where
it actually suffers from many of the same emotional problems and
mental illnesses as human beings do is unnerving at the very least.
They are right to feel this way, frankly, because the more artificial
intelligence advances, the more difficult it will be for human beings to
control them. It sounds like something straight out of a science fiction
film, but this is quickly becoming a very real concern that society
needs to take seriously. (Related: A new AI has the ability to teach
itself with a reinforcement learning algorithm that results in
superhuman abilities within hours.)

According to Katja Grace of the Future of Humanity Institute at the
University of Oxford, artificial intelligence will begin to exceed human
performance within the next few decades as machines continue to
expand their capabilities. In order to arrive at this conclusion, Grace
surveyed a number of leading researchers in artificial intelligence (a
total of 1,634 to be exact) and asked them when they expect artificial
intelligence to start outperforming human beings. The findings
indicate that this may happen much sooner than we think.

The experts that responded to the survey predict that AI will
outperform humans within the next ten years in tasks that include
translating languages (by the year 2024), writing high school essays
(by the year 2026) and driving trucks (by the year 2027). However,
other tasks, such as working in retail (2031), writing a bestselling
book (2049) and working as a surgeon (2053) are expected to take
significantly longer for machines with artificial intelligence to master.
(Related: Here are eight professions that are expected to see human

beings replaced with artificial intelligence technology in the years
ahead.)

Furthermore, the experts predicted that there’s a fifty percent chance

that artificial intelligence will be better than human beings at mostly

everything in just four and a half decades. Relatively speaking, that’s

not a very long time, and human beings had better make plans to
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adapt to this inevitable technology-driven world or risk becoming
obsolete. See Robots.news for more coverage of robotics and Al.
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Robots and humans working harmoniously together?

FedEx executives say that automation will not affect

emplovment

Could it be possible to have robots in the workplace that don’t affect
the jobs of actual humans that are also in it? Delivery services
company FedEx seems to think so, and now it’s about to go all-out on
this particular idea. This is based on information contained in an
official announcement, as well as some online reports that cover the
firm’s current autonomous robot-related projects that are said to be
scheduled for expansion.

It is said that FedEx successfully wrapped up a trial of automated
“tuggers” in one of their U.S. shipping hubs, and now it’s considering
adding even more robots as part of its workforce as a result. To be
more specific, the company’s North Carolina shipping hub — the
Kernersville facility — was where the trial of five robots named Dusty,
El Guapo, Jefe, Lucky, and Ned took place. All five of them used
digital maps and a number of sensors to make their way around, and
judging by the success of their trials, it appears that their technology
works just fine.
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According to Galen Steele, the FedEx senior manager who is in charge
of the depot, it’s clear that there is room for both robots and humans
in the workplace after all. “I understand people thinking this will take
their jobs,” he said. “But over time, they realize that is not the case at
all.” (Related: Study: Robots could soon replace most government
workers.)

Helping, not taking over...yet

The autonomous robots, which were designed to take over the jobs of
human tuggers, have an official name: Robotic Tugger RT4500. They
were built by a Massachusetts-based robotics company called Vecna
Technologies, which became part of FedEx last year. Over time, they
are expected to replace around 25 jobs in total, which is a small
fraction of the total number of employees in the facility — there are
1,300 people in it at the moment, and 100 new positions are said to be
created every year.

The autonomous tuggers are described as being “built to maximize
productivity by automating point-to-point transport” of large
payloads with the use of flatbed carts or trains of carts. Vecna uses an
OEM tugger equipped with its own proprietary autonomy package,
which seems to work just fine for FedEx’s needs so far. If it can take
care of the work of one huge delivery service’s company in one of its
biggest facilities, then you can be sure that it would work for other
companies as well.

The use of these types of robots is fairly smart on the company’s part,
considering that more and more people are now using online
shopping over going to actual stores, and they need to deal with large,
irregular items more often that take a lot of work to handle. Non-
robotic tuggers currently exist and are driven by actual human
drivers, but if the autonomous ones become standard, then they
would only be required to pack the items to be transported instead.

Just like most other autonomous robots, robotic tuggers have simple
mechanisms for operation. After a single button press, they can go on
their way and navigate locations through the use of laser-based
sensors, built-in cameras, and other navigation tools that are designed
to help them “see” the environment and avoid obstacles.
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It may be a while before these tuggers and other kinds of robots do
fully replace humans, but it’s clear that it will only be a matter of time.
FedEx has the right idea in simply integrating them with the jobs of
their current workers, but it will be interesting to see what really

happens down the line.
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Part 2 Artificial Intelligence
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Reading
1. What is Artificial Intelligence?

1.Read the text «<Robotics» carefully paving attention to the
words and word combinations in bold type and do the tasks
on it:

Artificial intelligence (AI) is wide-ranging branch of computer
science concerned with building smart machines capable of
performing tasks the typically require human intelligence. Al
is an interdisciplinary science with multiple approaches, but
advancements in machine learning and deep learning are
creating a paradigm shift in virtually every sector of the tech
industry.

HOW DOES ARTIFICIAL INTELLIGENCE WORK?

Less than a decade after breaking the Nazi encryption machine
Enigma and helping the Allied Forces win World War II,
mathematician Alan Turing changed history a second time with a
simple question: "Can machines think?"

Turing's paper "Computing Machinery and Intelligence" (1950), and
it's subsequent Turing Test, established the fundamental
goal and vision of artificial intelligence.

At it's core, Al is the branch of
computer science that aims to
answer Turing's question in
the affirmative. It is the
endeavor to replicate or
simulate human
intelligence in machines.

The expansive goal of
artificial  intelligence has
given rise to many questions
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and debates. So much so, that no singular definition of the field is
universally accepted.

The major limitation in defining AI as simply "building machines
that are intelligent" is that it doesn't actually explain what artificial
intelligence is? What makes a machine intelligent?

In their groundbreaking textbook Artificial Intelligence: A
Modern Approach, authors Stuart Russell and Peter Norvig approach
the question by unifying their work around the theme of intelligent
agents in machines. With this in mind, AI is "the study of agents that
receive percepts from the environment and perform actions."
(Russel and Norvig viii)

Norvig and Russell go on to explore four different approaches that
have historically defined the field of AI:

1. Thinking humanly

2. Thinking rationally

3. Acting humanly

4. Acting rationally
The first two ideas concern thought processes and reasoning, while
the others deal with behavior. Norvig and Russell focus particularly
on rational agents that act to achieve the best outcome, noting "all the
skills needed for the Turing Test also allow an agent to act rationally."
(Russel and Norvig 4).

Patrick Winston, the Ford professor of artificial intelligence and
computer science at MIT, defines Al as "algorithms enabled by
constraints, exposed by representations that support models
targeted at loops that tie thinking, perception and action together."

While these definitions may seem abstract to the average person, they
help focus the field as an area of computer science and provide a
blueprint for infusing machines and programs with machine
learning and other subsets of artificial intelligence.
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While addressing a crowd at the Japan AI Experience in 2017,
DataRobot CEO Jeremy Achin began his speech by offering the
following definition of how Al is used today:

"Al is a computer system able to perform tasks that ordinarily require
human intelligence... Many of these artificial intelligence systems are
powered by machine learning, some of them are powered by deep
learning and some of them are powered by very boring things like
rules."

HOW IS AI USED?

Artificial intelligence generally false under two broad categories:

. Narrow Al: Sometimes referred to as "Weak AI" this kind
of artificial intelligence operates within a limited context and
is a simulation of human intelligence. Narrow Al is
often focused on performing a single task extremely well and
while these machines may seem intelligent, they are
operating under far more constraints and limitations than
even the most basic human intelligence.

. Artificial General Intelligence (AGI): AGI, sometimes
referred to as "Strong AL" is the kind of artificial intelligence
we see in the movies, like the robots from Westworld or
Data from Star Trek: The Next Generation. AGI is a
machine with general intelligence and, much like a human
being, it can apply that intelligence to solve any problem.

Exercises
Vocabulary Development
2.Practice the pronunciation of the following words and
word combinations. Study these words and word
combinations. Find and translate the sentences where they
are used.
3. Prepare to write a dictation.
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Artificial |a:tr' fif(0)l] |m'telidz(o)ns| | humanly | 'hju:monli|
intelligence (AI) | ucKycCTBEHHBIMH [10-4eJI0BEYECKHU
UHTEJJIEKT
smart machines | ymHbIE mamussl, | thinking panMoOHAIIBHO
capable of | crtocoOHbIE BHINONHATS | Tationally MBICJIAIIE
performing tasks | 3agaun
human YeJIOBEUECKUN WHTEJJIEKT, |r1'kwaro|
intelligence YyeJI0BEeUEeCKUU pasym, | to require TpeboBaTh, HYXKJIATHCA,
YeJIOBEUECKUH YM 3aTpeboBaTh,
MIPUKA3bIBATh
an |mto" disiplin(o)ri| constraint | |kon'stremt|
interdisciplinary | cme)xHble HaAyKH MIPUHYK/IeHUE,
science PUHYKEHHOCTb,
CKOBaHHOCTb, CTECHEHHUE,
HaIpPsKEHHOCTh
multiple MHOTOCTOPOHHUH MOAX0f; | perception | |pa'sepf(o)n|
approache MHO>KeCTBEHHBIH ITOJXO0/T BOCIIPHUSITHE,
OlLyIlleHVEe, MMOHUMAaHHUE,
OCO3HaHUE
advancement in | |od'va:nsm(o)nt| blueprint | 'blu:print|
machine JOCTHKEeHUe B  obJsiacTu IJIaH, MIPOEKT,
learning MAaIIIHHOTO 00yUYeHuUsI MIpOrpaMMa; HaMETKHU
the Nazi | |ig'kripf(o)n| subsets of | | 'sabset|
encryption HAILIACTCKAas artificial IMOMHOKECTBa
machine Enigma | mudpoBaibnas wmamuna | intelligence | uckyccrseHHOTO
dHUrmMa UHTEJUIEKTa
subsequent MIOCJIeYIOIIN I tecT | simulation | | simjo'lerfon|
Turing Test TrropuHra of human MO/IeJINPOBAHUSA
intelligence | uesoBeueckoro
WHTEJIJIEKTA
vision of | BuzeHne wuckyccrBeHHOro | constraint | |kon'stremt|
artificial HMHTeJIJIeKTa MIpUHYK/IEeHNE,
intelligence MPUHYK/IEHHOCTD,
CKOBAaHHOCTb, CTECHEHHUE,
HAMPSKEHHOCTh
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to endeavor len'devs| Artificial VcKycCcTBEHHBIM  OOIUH
cTapaThes, npusarath | General MHTEJIJIEKT
YCHITHS, nbiTatees, | Intelligence
CTpeMJIEHUE, monsITKa, | (AGI)
crapaHue
to replicate or | BOCIpOU3BOIUTH win | limitation |lrmui 'terf(a)n|
simulate human | umuTHpoBath OTpaHUYEHUE,
intelligence in | (MozesTUpOBaThH) OTPAaHUYEHHOCTh, CPOK
machines YeJIOBEYECKUH WHTEJJIEKT IaBHOCTH
B MaIlTHHAX
groundbreaking | |'graon(d)breikiy]|
textbook HOBaTOPCKUU yueOHUK

4. Write the following words in their normal spelling

| stmjo'lerfon|

|mta’ disiplm(a)ri| |Irmu 'terf(3)n |

|od ' va:nsm(a)nt|

| ' blu:prmt|

|a:tr' fif(a)1|
|m telid3(d)ns|

5. Find the following words or phrases in the text which

have these meanings.

strategy

individual electronic brain impression

6. Find in the text the English equivalents for the following

Russian.

1)OTpaciib 2)MCKYCCTBEHHBIN 3)TeMa HHTEJUIEKTYaJIbHBIX

KOMITBIOTEPHBIX HAYK | HHTEJJIEKT ITIOPOJIUJI | aTEHTOB B MAITMHAX
MHOKECTBO BOIIPOCOB H
CIIOPOB

4)UBYIHUTD YyeThIpe | 5)KacarTcs 6)paruoHasbHble are€HTHI,

PA3JIMYHBIX MOIX0/A | MBICJIUTEIHBHBIX KOTOPBbIE JIEHCTBYIOT JIJIS
IIPOIIECCOB U | JOCTUKEHU S HAWJTyJIIIEero
paccykaeHuun pesyJibTaTa

7)podeccop

8)ciykaT OCHOBOM JJifA | Q)/J1s1 BHIIIOJTHEHUSA 33724,
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kadeapsl BBeJIeHUSA MAIlIHBI KOTOpbIE OOBIYHO TPEGYIOT
HCKYCCTBEHHOTO 4YeJIOBEUeCKOr0 MHTEJIJIEKTa
MHTEeJIJIEKTa u
MH(POPMATUKH

~. Find 1in the text sentences containing the words given
below. Consult the dictionary to pick out all their meanings.
Illustrate these meanings with vour own examples.

perception smart intelligence

limitation constraint blueprint

8. Match the terms with the definitions. Write their English
and Russian equivalents.

definition simulation encryption
limitation representation perception
Definition English Russian
term
term

1)The activity of converting data or

information into code

2) Limitation or representation, as of a
potential situation or in experimental

testing.

3)A shortcoming or defect

4)The expression or designation by som
e term, character, symbol, or the like.

5)A statement of the meaning of a word,

phrase, or term, as in a dictionary entry.

6)The process of perceiving something
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with the senses.

Writing

9. Punctuate the text and add capitals. Prepare a written
translation of the following passage.

artificial intelligence is wide ranging branch of computer science
concerned with building smart machines capable of performing tasks
the typically require human intelligence ai is an interdisciplinary
science with multiple approaches but advancements in machine
learning and deep learning are creating a paradigm shift in virtually
every sector of the tech industry less than a decade after breaking the
nazi encryption machine enigma and helping the allied forces win
world war II mathematician alan turing changed history a second
time with a simple question can machines think turing's paper
computing machinery and intelligence 1950 and it's subsequent turing
test established the fundamental goal and vision of artificial
intelligence

10. Match the phrases to make sentences

1 Al is often focused a

of computer science that aims to
answer Turing's question in the
affirmative.

2 Al is wide-ranging branch b

able to perform tasks that ordinarily
require human intelligence...

3 Al is the branch ¢

with  multiple approaches, but
advancements in machine learning and
deep learning are creating a paradigm
shift in virtually every sector of
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the tech industry.

4 Al is a computer system

d

on performing a single task extremely
well and while these machines may
seem intelligent, they are operating
under far more constraints and
limitations than even the most basic
human intelligence.

5 Al is an interdisciplinary science

e

of computer science concerned with
building smart machines capable of
performing tasks the typically require
human intelligence.

93




Reading
2. ARTIFICIAL INTELLIGENCE EXAMPLES

Smart assistants (like Siri and Alexa)

Disease mapping and prediction tools

Manufacturing and drone robots

Optimized, personalized healthcare treatment recommendations
Conversational bots for marketing and customer service
Robo-advisors for stock trading

Spam filters on email

Social media monitoring tools for dangerous content or false news

Song or TV show recommendations from Spotify and Netflix
Narrow Artificial Intelligence

Narrow Al is all around us and is easily the most successful
realization of artificial intelligence to date. With its focus on
performing specific tasks, Narrow AI has experienced numerous
breakthroughs in the last decade that have had "significant societal
benefits and have contributed to the economic vitality of the nation,"
according to "Preparing for the Future of Artificial Intelligence,”" a
2016 report released by the Obama Administration. A few examples of
Narrow Al include:

. Google search
. Image recognition software
. Siri, Alexa and other personal assistants
. Self-driving cars
IBM's Watson
Machme Learning & Deep Learning

Much of Narrow Al is powered by breakthroughs in machine
learning and deep learning. Understanding the difference between
artificial intelligence, machine learning and deep learning can be
confusing. Venture capitalist Frank Chen provides a good overview of
how to distinguish between them, noting:

"Artificial intelligence is a set of algorithms and intelligence to try to
mimic human intelligence. Machine learning is one of them, and deep
learning is one of those machine learning techniques."
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Simply put, machine learning feeds a computer data and uses
statistical techniques to help it "learn" how to get progressively better
at a task, without having been specifically programmed for that task,
eliminating the need for millions of lines of written code. Machine
learning consists of both supervised learning (using labeled data sets)
and unsupervised learning (using unlabeled data sets).

Deep learning is a type of machine learning that runs inputs
through a biologically-inspired neural network architecture. The
neural networks contain a number of hidden layers through which the
data is processed, allowing the machine to go "deep" in its learning,
making connections and weighting input for the best results.

Artificial General Intelligence

The creation of a machine with human-level intelligence that can be
applied to any task is the Holy Grail for many Al researchers, but the
quest for AGI has been fraught with difficulty.

The search for a "universal algorithm for learning and acting in any
environment," (Russel and Norvig 27) isn't new, but time hasn't eased
the difficulty of essentially creating a machine with a full set of
cognitive abilities.

AGI has long been the muse of dystopian science fiction, in which
super-intelligent robots overrun humanity, but experts agree it's not
something we need to worry about anytime soon.
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Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term

Writing
2.Read and translate the text in written form.

Speaking and Creative work
2. Make a summary of the entire text.

4.Prepare a presentation using information from the text
“Artificial Intellicence example”.
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Reading

3. THE FUTURE OF ARTIFICIAL INTELLIGENCE

7 ways Al can change the world for better ... or worse

“[AI] is going to change the world more than anything in
the history of mankind. More than electricity.”— AI oracle
and venture capitalist Dr. Kai-Fu Lee, 2018

Artificial intelligence is impacting the future of virtually every
industry and every human being. Artificial intelligence has acted as
the main driver of emerging technologies like big data, robotics and
IoT, and it will continue to act as a technological innovator for the
foreseeable future.

THE FUTURE IS NOW: AI'S IMPACT IS
EVERYWHERE

There’s virtually no major industry modern AI — more specifically,
“narrow Al,” which performs objective functions using data-trained
models and often falls into the categories of deep learning or machine
learning — hasn’t already affected. That’s especially true in the past
few years, as data collection and analysis has ramped up considerably
thanks to robust IoT connectivity, the proliferation of connected
devices and ever-speedier computer processing.

Some sectors are at the start of their Al journey, others are veteran
travelers. Both have a long way to go. Regardless, the impact artificial
intelligence is having on our present day lives is hard to ignore:

Transportation: Although it could take a decade or more to perfect
them, autonomous cars will one day ferry us from place to place.

Manufacturing: AI powered robots work alongside humans to
perform a limited range of tasks like assembly and stacking, and
predictive analysis sensors keep equipment running smoothly.

Healthcare: In the comparatively Al-nascent field of healthcare,
diseases are more quickly and accurately diagnosed, drug discovery is
sped up and streamlined, virtual nursing assistants monitor patients
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and big data analysis helps to create a more personalized patient
experience.

Education: Textbooks are digitized with the help of Al, early-stage
virtual tutors assist human instructors and facial analysis gauges the
emotions of students to help determine who’s struggling or bored and
better tailor the experience to their individual needs.

Media: Journalism is harnessing Al, too, and will continue to benefit
from it. Bloomberg uses Cyborg technology to help make quick sense
of complex financial reports. The Associated Press employs the
natural language abilities of Automated Insights to produce 3,700
earning reports stories per year — nearly four times more than in the
recent past.

Customer Service: Last but hardly least, Google is working on an
Al assistant that can place human-like calls to make appointments at,
say, your neighborhood hair salon. In addition to words, the system
understands context and nuance.

But those advances (and numerous others, including this crop of new
ones) are only the beginning; there’s much more to come — more than
anyone, even the most prescient prognosticators, can fathom.

With companies spending nearly $20 billion collective dollars on Al
products and services annually, tech giants like Google, Apple,
Microsoft and Amazon spending billions to create those products and
services, universities making Al a more prominent part of their
respective curricula (MIT alone is dropping $1 billion on a new college
devoted solely to computing, with an AI focus), and the U.S.
Department of Defense upping its AI game, big things are bound to
happen. Some of those developments are well on their way to being
fully realized; some are merely theoretical and might remain so. All
are disruptive, for better and potentially worse, and there’s no
downturn in sight.
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Exercises

Vocabulary Development

1.Create a thematic dictionary.

English term Russian term
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Writing
2.Read and translate the text in written form.

Speaking and Creative work
2. Make a summary of the entire text.

4.Prepare a presentation using information from the text “The
future of Artificial Intelligence”.

4. Supplementary Reading
WHY RESEARCH AI SAFETY?

In the near term, the goal of keeping AI’s impact on society beneficial
motivates research in many areas, from economics and law to
technical topics such as verification, validity, security and control.
Whereas it may be little more than a minor nuisance if your laptop
crashes or gets hacked, it becomes all the more important that an Al
system does what you want it to do if it controls your car, your
airplane, your pacemaker, your automated trading system or your
power grid. Another short-term challenge is preventing a
devastating arms race in lethal autonomous weapons.

In the long term, an important question is what will happen if the
quest for strong Al succeeds and an Al system becomes better than
humans at all cognitive tasks. As pointed out by I.J. Good in 1965,
designing smarter Al systems is itself a cognitive task. Such a system
could potentially undergo recursive self-improvement, triggering
an intelligence explosion leaving human intellect far behind. By
inventing revolutionary new technologies, such a superintelligence
might help us eradicate war, disease, and poverty, and so the creation
of strong AI might be the biggest event in human history. Some
experts have expressed concern, though, that it might also be the last,
unless we learn to align the goals of the AI with ours before it becomes
superintelligent.

There are some who question whether strong AI will ever be achieved,
and others who insist that the creation of superintelligent AI is
guaranteed to be beneficial. At FLI we recognize both of these
possibilities, but also recognize the potential for an artificial
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intelligence system to intentionally or unintentionally cause great
harm. We believe research today will help us better prepare for and
prevent such potentially negative consequences in the future, thus
enjoying the benefits of Al while avoiding pitfalls.

HOW CAN AI BE DANGEROUS?

Most researchers agree that a superintelligent Al is unlikely to exhibit
human emotions like love or hate, and that there is no reason to
expect Al to become intentionally benevolent or malevolent. Instead,
when considering how AI might become a risk, experts think two
scenarios most likely:

1. The AI is programmed to do something
devastating: Autonomous weapons are artificial intelligence
systems that are programmed to kill. In the hands of the wrong
person, these weapons could easily cause mass casualties.
Moreover, an Al arms race could inadvertently lead to an Al war
that also results in mass casualties. To avoid being thwarted by
the enemy, these weapons would be designed to be extremely
difficult to simply “turn off,” so humans could plausibly lose
control of such a situation. This risk is one that’s present even
with narrow AI, but grows as levels of Al intelligence and
autonomy increase.

2. The Al is programmed to do something beneficial, but it
develops a destructive method for achieving its
goal: This can happen whenever we fail to fully align the AI’s
goals with ours, which is strikingly difficult. If you ask an
obedient intelligent car to take you to the airport as fast as
possible, it might get you there chased by helicopters and
covered in vomit, doing not what you wanted but literally what
you asked for. If a superintelligent system is tasked with an
ambitious geoengineering project, it might wreak havoc with
our ecosystem as a side effect, and view human attempts to stop
it as a threat to be met.

As these examples illustrate, the concern about advanced AI isn’t

malevolence but competence. A super-intelligent AI will be extremely

good at accomplishing its goals, and if those goals aren’t aligned with

ours, we have a problem. You're probably not an evil ant-hater who

steps on ants out of malice, but if you’re in charge of a hydroelectric
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green energy project and there’s an anthill in the region to be flooded,
too bad for the ants. A key goal of Al safety research is to never place
humanity in the position of those ants.

WHY THE RECENT INTEREST IN AI SAFETY?

Stephen Hawking, Elon Musk, Steve Wozniak, Bill Gates, and many
other big names in science and technology have recently expressed
concern in the media and via open letters about the risks posed by Al,
joined by many leading Al researchers. Why is the subject suddenly in
the headlines?

The idea that the quest for strong AI would ultimately succeed was
long thought of as science fiction, centuries or more away. However,
thanks to recent breakthroughs, many AI milestones, which experts
viewed as decades away merely five years ago, have now been reached,
making many experts take seriously the possibility of
superintelligence in our lifetime. While some experts still guess that
human-level Al is centuries away, most Al researches at the 2015
Puerto Rico Conference guessed that it would happen before 2060.
Since it may take decades to complete the required safety research, it
is prudent to start it now.

Because Al has the potential to become more intelligent than any
human, we have no surefire way of predicting how it will behave. We
can’t use past technological developments as much of a basis because
we've never created anything that has the ability to, wittingly or
unwittingly, outsmart us. The best example of what we could face may
be our own evolution. People now control the planet, not because
we're the strongest, fastest or biggest, but because we're the smartest.
If we're no longer the smartest, are we assured to remain in control?

FLI’s position is that our civilization will flourish as long as we win the
race between the growing power of technology and the wisdom with
which we manage it. In the case of Al technology, FLI’s position is
that the best way to win that race is not to impede the former, but to
accelerate the latter, by supporting Al safety research.
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Cnucok simreparypahbl:
HHTEPHET-UCTOYHUKU:

1. http://www.worldskills.ru.

2. Robotics
(https://curlie.org/Computers/Robotics) at Curlie IEEE
Robotics and Automation Society (http://www.ieee-ras.org/).

3. Investigation of social robots
(http://www.ai.mit.edu/projects/humanoid-robotics
group/index.html) — Robots that mimic human behaviors and
gestures.

4. Wired's guide
(https://www.wired.com/wired/archive/14.01/robots.html) to
the '50 best robots ever', a mix of robots in fiction (Hal, R2D2,
K9) to real robots (Roomba, Mobot, Aibo).

5. http://robotics.sciencemag.org.
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