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AHHoTauuA. Bcmamee onpedesieHbl Memo0osi02u4ecKue 0CHOBbI 0718 HOBbIX Kpumepues 3¢hgheKmusHOCMU U CMAaHOApmos moseapos U ycsye
8 HogoU Kubepcpede, a Makxe NPUYUHLI U NOcIedcmaus mpaHcopmayuu cnpoca Ha pobomu3uposaHHele mosdpsi u ycyau. [lpozHo3upy-
emcs Hoseliwas 3pa Maccosol Kubopauzayuu u 2ubpuduzayuu Kak cedyrouuli 3man pobomusayuu, npogeodeH aHaaU3 HOBbIX 8bI30808 U
y2p03 MACco8ol KOMMePYUAanu3ayuu npopsi8HbIX UCCe008aHull. BoissneHo enusHue 2106a6Hol cpedbl Ha Me30-yposeHb pobomuszayuu u
3ameuyeHue HeaubpuoHoU cpedbl momasbHoU 2ubpudHol cpedoli Ha npumepe CMPAaH-NUOHEPO8 hoPCUPOBAHHO20 PA3BUMUSA MeXHOI02UYe-
cKux yknaoos (AinoHuu, CLUA, KOxHou Kopeu, lfepmaruu). [laHel onpedesnieHus u cyujecmsyroujue Knaccugukayuu po6omos mpex nokoseHud,
C y4emom OCHOBHO20 Kpumepus — cnoCObHOCMU po6omoas 6bims cCamoodyyaembimu.

OnucaHsl Memodosiozuyeckue Kpumepuu u mpe608aHUs K KOHKYPeHMocnocobHoCmu cmpaH-1udepos 8 Ho8oU Kubepcpede 8 3noxy «wecmo-
20 MeXHOYKNada», 8K/IIOYAs BOEHHYIO, COUUA/TbHYIO, NOJIUMUYECKYIO U SKOHOMUYECKYI0 cmabusibHOCMb, 060POHHbIU NOMeHUUAs 8 HOBbIX
2UBPUOHbIX, 6ECKOHMAKMHbIX KUOGepB8OLHAX.

MposedeH cpasHUMenbHbIU aHAIU3 U3BECMHbIX NPO2HO308, 8Kto4as «The Future of Employment: How Susceptible Are Jobs to Computerization»
Kapna ®pes u Matikna Oc6opHa, «The Future of Jobs, 2025: Working Side-By-Side with Robots» om «Forrester Research», npoeHo3a BcemupHozo
3KoHoMuYeckozo opyma (BI®) «The Future of Jobs» om 18.02.2016 2. u «Robotic Nation» Mapwanna bpatiHa, Ha nepuod 0o 2025 200a 06
3hgpekmax maccosoli pobomusayuu, 8 Mom Yucsie 0 8IUAHUU pO6OMU3AUUU HA 3aHAMOCMb HaceseHusa mupd. [lposedeH aHAu3 yenegozo
Nno0dxo0d, onuUCaHbl npozpeccusHele Memodosiozudeckue No0xXo0bl HA 20Cy0dPCMBEHHOM U KOPNOPAMUBHOM YPOBHSAX, onpedesieHo 3HayeHue
Kpumepues 3¢p¢pekmusHocmu peanuzayuu lpoepammel «Pegosoyuu pobomos» 8 AnoHuu (Kto4yesble Kolu4YecmeaeHHble N1aHo8ble NOKAsa-
mesnu 0o 2020 200a, name obacmet 0719 KOHUEHMPAYUU HAy4Hblx ucciedosarull), ny4quwuti onelm Komopol yesecoobpdsHo npuMeHUMb 8
PQ®, eknto4as cmpameaudeckuli niaH pasgumus pobomos 8 ANoHUU nNo npespauieHuto Hepobomu3upPOBaHHbIX cUCMeM 8 poboMU3UPOBAH-
Hble cucmemsl U hopCUPOBAHHYI0 MAcCco8yio pobomu3sauyuto.

JlaH komniekcHbIU aHanu3 MexoucyuniuHApHBbIX cas3el, Ha CMbIKe KOMOPbIX 803MOXHbI HAy4YHbIE NPOPbIBsl, onpedesisowue 2/106a1bHoe
mexHoso2uyeckoe pazsumue. lpugedeH aHAIUMUYeCKUl CNUCOK 8bIAB/IEHHbIX 8bI30808 U Y2p03 po6omu3ayuu npagumenscmeam, GusHecy,
6e3onacHocmu, 300po8bHo, TUYHOU XKU3HU U C80600e CO3HAHUSA U BOJIU Yeslo8eKd. BbiasieHbl Hogble yesu, poau u 3adayu 6usHeca 8 Snoxy
pobomu3sayuu, hyHKYUU npasumenbcma, 0aH NPo2HO3 0 cmeneHu MPaHcgopmayuu nompe6Hocmel yesosedecmsad 8 Ho8om yknade. lped-
nosazaemcs, 4mo KOHKypeHmocnocobHocme pobomog 6ydem 3agucems 0m cmeneHu ux cNoOCO6HOCMU 8CMPAUBAMbCSA 8 CYLUeCmMBYIoWyio
MexHOI02UYeCKyI0 IUHUI U /uiu c030a8ame COBCMBEHHYI0 HOBYID MmexHOIo2uYecKylo cpedy (UHUI) 018 8CMPAUBAHUA UHelKU c1edy-
fowjux po6omos ¢ y4emom Kpumepueg 3¢pekmugHocmu pobomog 071 Kax0ol ompacsu. [1004epKHymMa 8axHOCMb paYUOHANU3AUUU U
MHO20@YHKYUOHALHOCMU po60mMo8 080LUIHO20 HA3HAYEeHUS. BuifigneHbl ycio8us HOBOU 2ubpudHol cpedbl, c8a3aHHble ¢ pobomusdayued:
MpusedeH KonuyecmaeHHsIli AHANIU3 OCHOBHbIX NPOEKMO8 NO CO30aHUI0 AHOPoudo8 8 Mupe. Paspabomku asmopa cmameu akmyanbHbl Ons
JIUY, NPUHUMAIOWUX pewieHus 8 0671acmu po6omusayuu.

KnioueBble cnoBa: pobomusayus, pobomomexHudeckas pegosoyus, 2ubpudHas cpedd, CMelWaHHble cucmeMbl, mexHosa02u4eckull yknao,
Kubopau3ayus, UCKycCmeeHHbIU UHMesIiekm, Jiy4dwuti Mupogoul onbim, Memo0o/102us, 8bI1308bl KUGEP-Cpedbl, pbIHOK po6omMos.

Onsa ccbnkun: boHdapesa H. H. CocmosHue u nepcnekmugel pazgumus pobomusayuu: 8 mupe u Poccuu // MUP (ModepHuzayus. iHHosayuu.
Pasgumue). 2016. T. 7. N° 3. C. 49-57. doi: 10.18184/2079-4665.2016.7.3.49.57

B nocregree pecatunetve B mmpe pobotmsaums kak
TPEHA OAET POXAEHWE HOBbIM OBnacTsm MHGOPMa-
LUMOHHBIX M POBOTU3IMPOBAHHLIX TexHonormi. Cpeau
HUX: CMELLIQHHBIE CUCTEMBI — CIIMSIHUE MCKYCCTBEHHbBIX U
Buonormyeckmx ymoB vepes Mntepdeic Mosroeoi ma-
LLIMHbI, TEXHOMOTUM HAHO-MMIIOHTOB, TPAHCTYMOHHbBIE
TEXHOJOMUM, HEBPOJIOTUYECKOE OpPYXUe, POBOTU3MPO-
BOHHBIE METOLb CIEXEHMs, B3AMMOZENCTBUE MEXIY
TIOABMM, TEXHONOTUAMM M TPEBOBAHMSAMM 3a8QY, Cynep-
cetka, HAARP kak ocHOBHOS nnaHeTapHasi MALIMHA
YMPABNEHMs CO3HAHUEM, MEPEROBbIE CKAMAPHLIE TEX-
Honoruu, «Smart Dusty, cynep KBAHTOBLIE KOMMLIOTEPI,

KBAHTOBOE 0BNAKO, TPAHCHOPMALMA CPeabl OBUTAHMS
noaen B knbep-cpeny, MALLMHHBIA KOHTPOSb HAJ, MbiC-
b0, HECAHKLUMOHUPOBAHHOE U3MEHEHME CO3HAHMSA U
BOJIM YENOBEHECTBA, ABATAPLI (ONMLETBOPEHMS), reHHAS
MHXEHEPMS CMEUMAnbHbIX HEMPOHOB, 6OTHI KOK MACCO-
BbIl «3NEKTPOHHBIM PA3yM» U UHTEpPdENC K MHOPMAa-
UMOHHOM CUCTEME, BU3HECY, MCKYCCTBEHHbIM MHTENNEKT
(W), vHTennexTyansHble cnctemsl, knbep poboTsa-
uMst, TMOPUAHBIA MHTENNEKT M ap.

PO6OTM3OLI,I/1H pa3BnBAETCA HA CTblikE€ NPOPbLIBOB B
d)yH,EI,C]MeHTOJ'lebIX HAyKAX M MHOTUX MynbTUAMNCUM-
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MAMHAPHBIX 3HAHMIA: HEMPOBUONOTMM CO3HAHMA, HEM-
POTEXHONOMMI, HENPOUHXEHUPUHIA, MHTEPdENCOoB
MOS3TOBbIX MALUWH, MALUMH CO3HAHUS U BOMU U Ap.

Mpeanonaraoem, uyto 4epes 10—15 ner Hactynut
HOBEWMLLIAs 3pa KMBOPrU3aUMM U TMOPUAM3ALMM KAK
cneayloLmx 3Tanos poboTnsaumu, koraa poboTkl Ha-
Y4QTCH YYUTLCS, CAMM MPUHUMATE PELLIEHUSA M PEaru-
POBATH HO M3MEHAIOLLMECS YCIIOBMS CPEbl, YENoBeK
CTAHET 4aCTbio POBOTUIMPOBAHHOTO, A B LASbHEN-
wem — rmbpuaHoro mmpa. Cneayert cerogHa noHsTh
KpUTEPUM HOBOM MMOPUOHON Cpefpl, Nocneayoulen
nocrne Tekyllei POBOTUIMPOBAHHOM Cpeadpl, Npo-
6J'IeMb| M Bbl3OBbl, C KOTOPbIMU CTONKHYTCA NPABUTENb-
CTBA, BU3HEC U HOCENEHWe MUPA.

OueBnaHO, YTO MMOPUAHLIA MUP OKTUBHO CO3AQETCS
8 Anonmu, CLUA, IOxHoit Kopee, Tepmanmu 1 npy-
TMX CTPAHOX-MMOHEPAX GOPCUPOBAHHOMO PA3BUTHS
TEXHONOTMYECKMX yKNanos. MmeHHo B Hux, Gnaro-
LOPsi CMHEPTMKM ECTECTBEHHOTO TEXHONOMMYECKOro
NPOrPecca W UENeBbiX MCKYCCTBEHHbIX TEXHOMOMMHM
OMNOCPELOBAHHOIO YNPABEHUS YCKOPEHUEM MHTEN-
NEKTYANbHOMN LEATENBHOCTH, [OCPOUHO POLAMIICS KLUE-
croiTexHonornyeckuityknany (npumepros 20 10roay),
BOMpeku nporHosy o ero nossnexdmn k 2035 roay.
BusHec sanHTepecosaH B nonyyeHmn Gonbluen npu-
ObiNM 30 CYET MUHMMM3AUMK 30TPAT, obecnednsae-
Mo poboTusaumen. Hosble counansHele obasaTtens-
ctBa, obpasosasLimnecs ot sbdekTos poboTnsaumm
(rexHonornyeckas 6espabotuua, ap.), GusHec kak
HONOTOMNAATENbLWMK NEePEKNAAbIBAET HA MPOBUTENb-
ctBa. Te, B CBOIO O4epenb, CTPEMSTCS Yepe3 COouu-
QfibHO ~ OTBETCTBEHHOE  YACTHO-TOCYAAPCTBEHHOE
NOPTHEPCTBO BLINONHUTL MX NMEPEL TPAXKAAHAMM, 30-
MHTEPECOBAHHLIMK B NOTPEONEHUM TPaHCHOPMUPY-
IOLLMXCS YCIYT M NPOLAYKLUMM HOBOW POBOTUSMPOBAH-
HOWM, CMELLAHHOWM, TMEPUAHOM Ccpeabl. DTOT KOHGANKT
MHTEPECOB HAPALY C APYrMMK GOKTOPAMM (TEXHOMNO-
TUYECKMMM, MONUTUYECKUMM, COLMATBHBIMK M p.) CO3-
LCET HOBYIO Cpeay.

MMaTbi M LWIECTON TEXHOYKNOAbl MPEabsSBUAM PbIHKY
HOBbLIE KPUTEPMM K TOBAPAM M YCITYFrGM, CMOCOBHbIE
YAOBNETBOPUTL TPAHCPOPMMPOBABLLMECS NOTPEG-
HOCTK 4enoBe4yecTBd, 4YTO I'IOTp96OBOJ'|O HAYYHbIX
NPOPLIBOB M MACCOBOW KOMMEPLMANM3ALMM TEXHO-
normi. Tak, cpean kputepures ans poboTos — 3ame-
HUTENEN YeNOBEYECKOro TPYAA: CNOCOBHOCTL pobo-
TOB BblITb CAMOOBYYAEMBIMKM (MMETL MCKYCCTBEHHbINA
untennext (UMW), GBTOHOMHBIMK, UMETL NPEBOCXOAA-
WMe 4enoBeka CrnocOBHOCTM, 3BOMIOUMOHUMPOBATS,
cyliecTeoBaTh B popmMaTte mera-ceteit poboToB M
nopen (rmbpuaHon cpepe). [Npeanonaraetca, 4ToO
HOBbI POBOTU3MPOBAHHBIN PLIHOK ByaeT BypHO pas-
BMBATLCS, NporHos obwvema poiHka MM k 2018 rogy
— 37 Mnpa. A0, «UCKYCCTBEHHbIM Yenosek» Bynet
cosnar k 2045 rogy. CornacHo cratmuctuke 2015
rona, npenocrasneHHoi World Robot Statistics, IFR,

k 2018 rogy MMpOBbIE NPOLAXKM NPOMBILLIEHHBIX PO-
60oToB ByayT pactu exerogHo Ha 15%, a konuuecTso
exerogHbix npogax esipactet go 400 Teic. poboTos.
ExerogHo pbiHOK MPOMBILWNEHHBIX POBOTOB pacter
Ha 8%. [ons EC 8 mposom puiHke coctasnset 32%.
Tem He meree, EC npunsan pewenune go 2020 rona
nusectnposats 700 mnH. eBpo B poboTOTEXHKMYECKHE
nccnepoBaHms u mHHoeaumn. OCHOBHOM 0BNACTBIO
NPUMEHEeHNs POBOTOB B MUPE OCTAETCS MPOMBILLEH-
HOCTb (1,6 MIH. MpombiwneHHbx po6otos unu 8 10
pa3 Gonblue CepBUCHBIX). TAkXe MPOrHO3UPYITCA
rmo6ansHele npogaxun go 2018 roga 6onee 31 miH.
pPOBOTOB AN1s AOMALLHETO U NIMYHOMO UCMOMb30BAHMS
Ha 30 mnpa. gonn. CLUA, poct uncna cepBucHsbix po-
60TOB.

Mopn «pobotmzaumneity axkagemukamu Carl Frey u
Michael Osborne (Oxchopnckoro Ynusepcutera)
NOHUMOETCA «OBTOMATM3ALMA CUCTEMBI MM 304Q4M
TAKOrO YPOBHSA, KOFAQ MCHYE3aeT HEOBXOOMMOCTL B
TPye YENoBEKA, M OH 3AMEHSAETCS HA €r0 ABTOMATH-
3MPOBAHHYIO BEPCHION.

POBOTE — QBTOMATHI UM MHTENEKTYONbHBIE OreHTbl,
TPCQHCTPAHUYHBIE CYLLHOCTM U OBTOMATU3MPOBOHHbIE
BEPCUM YENOBEKA, CO3LAHHbBIE MO MPUHLMMY XMBOTFO
OPraHM3Ma A4S OCYLLECTBNEHMST MPOMU3BOACTBEHHbIX
W OPYrMX Onepauuii No 3apaHee 3anOXeHHOW npo-
rPaMME, YNPABASIOTCS Yepes nonyyeHue nHbopma-
UMM O BHELLHEM MMPE OT AATYMKOB CAMOCTOATENBHO/
OMCTOHUMOHHO.

Cyuiectsylolme knaccuukaumm pobotos Tpex no-
konenmit (1 — ¢ NPOrpamMMHbLIM ynpasneruem, 2 —
HANUYMEM YYBCTBUTENbHBIX YCTPOMCTB, 3 — MHTErPArb-
Hble pOBOTHI) HE OTPAXAIOT BCErO PA3HOOBPA3US X
BMIOB, TUMOB, CPEabl M METOAA MPUMEHEHMS, XAPAK-
TEPQA BbIMNOMHEHWS TEXHONOITMYECKUX ONEepPaLmi, cTe-
NeHU CNeuMan13aumn, BeCa, HO3HAYeHus, CTeneHei
NOABMXHOCTH, CUCTEM KOOPAMHATHBIX MEPEMELLEHUN,
BO3MOXHO, B CBA3M C 30CEKPEYEHHOCTHIO MaeH 1 Na-
TEHTHOM OXPAHOW.

Tak, cerogHs pasnuualoT creaytolme suabs PoboToB:
NPOMBILLNEHHBIE  (HANPUMEP, POBOT-MAHUNYNATOP),
CenbCKOXO3SMCTBEHHbIE (POBOT Ans CTpUXKM OBel),
TPaHCNOPTHbIE (POBOT-NOCTABLIMK), CTPOMTESNbHBIE,
BuiToBbIe (POBOT-NOBOALIPL), UCCNegoBaATENLCKME (PO-
Bot-nabopatopwmsl), BOEHHbIE (1poHbI, PpoBOTHI-Ccane-
pbl, POBOTH-CaHMTOPSI) M apyrve poboTsl. M3secTHo,
yto cywectayeT okono 30 Buaos po6OTOB-MaHUMYNs-
Topos, 300 Bupoe 6eCnUIOTHUKOB-POHOB, AECSTKM
QHAPOUAOB, THICAYM BLITOBbIX, KOMUYECKMX U MELULMH-
CKUX POBOTOB, MHOTHE MX KOTOPbIX ABOMHOTO HA3HA-
YEHWSs! M BHE KIACCUOUKALMOHHBIX KATETOPMIA.

Hosas cpena XusHepeatenbHOCTH 4enoBeka onpe-
nendaeT OCHOBHbIE Tpe6OBOHMﬂ aona HOBbIX pO6OTOB
— WX BO3MOXHOCTb M CMOCOBHOCTb BCTPANBATbLCA
B CYLLEeCTBYIOLWYKO TEXHONOTMYECKYIO JIMHUIO I/I/Mﬂl/i
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CO340BATE COBCTBEHHYIO HOBYIO TEXHONOMMYECKYIO
cpeny (MMHMIO) Ons BCTPAMBAHMA JIMHENKM Cnedyio-
umx poboTos, kpuTepun 3bdekTMBHOCTH PobOTOB
AN KAXAOM oTpaciu. Takxe BefyTcs MCCienoBaHms
O PAUMOHANM3AUMM U MHOTODYHKUMOHANBHOCTU PO-
60TOB ABOMHOrO HA3HAuYeHMa. B utore poboTusaumm
pocturaetcs 3GpGeKTMBHOCTL BO MHOMMX OTPACHAX
OLIHOBPEMEHHO, MOXET MOSIBUTLCSH KCUHEPTeTUYECKas
5 PEKTUBHOCTbY, KTPAH3UTHAA SDDEKTUBHOCTbY, KOT-
AC pobOTH U3 OAHOM OTPACIU NPAKTUYECKH pedop-
MMPYIOT APYTYIO OTPACb.

TepmuH «npombineHHocTts 4.0» 6bin ynotpebneH Ha
FanHosepckon seictaske B 2011 rogy oTHocHTENbBHO
KOMMIEKCHBIX KMBEPdU3NIECKMX CUCTEM, B KOTOPbIX
IT-cucTembl HO BCex CTOAMAX MPOMU3BOACTBEHHOM Le-
NoYkK ObbEeaUHEHBI B OAHY CETb AN B3AMMOLENCTBUS
LPYr C LPYrOM B PEXMUME PEAIbHOTO BPEMEHM U Ca-
MOHACTPOMKK. TPAHCHOPMHPYETCS BCA APXMTEKTYPA
MMPOBOM SKOHOMMKM U HALMOHOSIbHBIX SKOHOMMK.

Takune «CMapT» MPOMU3BOACTBA, KAK MX OMWUCHIBAIOT
MCCNenoBaTENM  [€XHONOMMYECKOTO  YHMBEPCUTETA
HoptmyHaa, 6yayT o6nagats LensiM HO6OPOM OTiK-
YUTENBHBLIX MPWU3HAKOB: MMETb BUPTYQNbHYIO KOMMUIO,
KOTOPASs MO3BOMWT MPOBOAUTL CUMYMALMM TEXHOMO-
TMYECKMX NPOLECCOB M OTCNEXMBATL 3GbEKTUBHOCTL
pPaboThl Ha NIOOBOM NPOKU3BOACTBEHHOM 3TANE; CAMO-
CTOSITENBHO MPUHUMATL PELLEHUS.

B CLUA poboTH3npoBaHHbIE MCCNENOBAHKSA MPOBO-
anT YI']pOBJ'IeHl/Ie NnepcnekTMBHOro nnaHUMpPOBAHUA
OBOPOHHbIX HOYYHO-UCCNenoBaTeNbCkux paboT — The
U.S. Defense Advanced Research Projects Agency
( DARPA) u «The iRobot Development Laboratory»,
8 LLseunn — FUA, Tromso Norway HAARP, FOI's
Department for MSI, & lTonnanamm — «Human Media
Interaction Group» 8 Yuusepcuterte Eserte (Twente),
Human Higher Nervous Activity Lab, 8 Tepmatnm —
«The Brain Machine Interfacing Initiative» B yHusep-
cutete Albert-Ludwigs-University Freiburg, ap.

Bce 3T1 npopsbiBHEIE MCCNEfOBAHMS, HALENEHHbIE HO
«MPbLKOKY HO CNEeAyoLLMA TEXHONOTMYECKMI YPOBEHD,
POCLLMPSIOT TPAHMLBI MO3HOHMS MUPQA, PA3PELLAtOT
rno6ansHele NPOBNEeMbl, OTKPLIBAIOT APYTME MAAHET,
HO, BMECTE C TEM, OHU HECYT ONpefeneHHbIE BbI3OBbI
W YrpO3bl NPABUTENLCTBAM, BusHecy, 6e3onacHoCTH,
300POBbIO, NIMYHOM XM3HM M CBOBOAE CO3HAHMWS M
BOJIM YENOBEKA, BKIIOYAS:

1. HoBble uenu 1 300041 MCKYCCTBEHHBIX BOMH MeX-
Ay MawmHamu (poBoTamMm) M NioabMKM 30 NPABO
NIOAEH XUTb CBOBOAHOM [lyXOBHOM XMU3HbIO M PA3-
MHOXATbCs1, GOpbHA MEXAY MOABMM 30 MCMONL30-
BAHME W 30MPET HOBA3LIBAEMbIX MHbLIX GOPMATOB
4YBCTB QreHTOB M3 APYIMX MUPOB U NyTELLECTBUMI B
LpYr1e peanbHOCTU.

2. TotanbHost pOBGOTM3ALMA MPOLECCOB XM3HU ue-
NIOBEKA C Y4YETOM TPAHCHOPMUPYIOLLIMXCS MO-

TpebHocTel noTpebyeT HOBOrO MEHEeaXMEHTA
B3AMMOLEMCTBMA MEXIY MIOABMM M COMUMM TEXHO-
norvsSmMu.

3. BypHbiit pocT Yenoseuyeckoro NO3HABATENLHOIO
noTeHUMana (MO3roBow Y1n C CO3HAHUEM ANs Pac-
LUMPEHMS CO3HATENBHOIO OMBITA NOML30BATENS) U
NOTEHUMANa CaMOPA3BUTUS POBOTOB (MPOeKT cy-
nepkomnbioTepa «Mr. Computer»).

4. Co3naHue CynepuHTENNeKTyanbHOM CUCTEMbI —
rmo6anbHOro MO3ra NPOM3OMAET NOCHE OTKPLITUA
HOBbIX BUOOB SHEPTUN.

Takmm 06pPA3OM, 3TH U APYTHE BbIZOBLI HOBOM rMOpUA-
HOW Cpelibl CMELLUAHHBIX CUCTEM, T.€. CPEedbl CIIUAHMS
MCKYCCTBEHHBIX M BMonormyeckmnx ymos yepes Murep-
dbeic MO3roBOM MALLMHbI, ELLE MASIO U3YYEHbI, HO YXe
MMEIOT CBOMU XOPAKTEPUCTUKM, HOMPUMED:

1. Monyyenne npmbbinm B rMEPUAHON Cpene He CBa-
3bIBAETCS C TPAAMLMOHHBIMU GOopMamu BusHeca
(«Uber», «Facebooky, «Alibabay, «Airbny);

2. Toapsl 1 ycnyrv po6OTOB OBTOMATHYECKM BCTPA-
MBAIOTCA B CYLLECTBYIOLLYIO TEXHOMOTMYECKYHO
JIMHUIO M /UK CO3AAIOT COBCTBEHHYIO HOBYIO TEX-
HOMOrMYeckylo cpeay (nmHuio) ana BCTpaMBaHMA
FIMHENKM Criegyiowmx poboTos;

3. PoboTbl co3natoT HOBLIE KPUTEPUM IDHEKTUBHO-
CTV M CTAHAAPTHI A1s KOXAO0M OTPACIIN.

Hapsay ¢ 3TMm, pactyt kputepmu u TpeboBaHma K
KOHKYPEHTOCNOCOBHOCTH CTPAH-IMAEPOB B HOBOA
knbepcpene, ONPEeaensiowmx yPOBEHb roCyaap-
CTBEHHOM TEXHONOTMYECKOM HE30MNACHOCTU B 3MOXY
«LWECTOro TEXHOYKNAAA», BKIIIOYAA BOEHHYIO, COLM-
QIbHYIO, MOMUTUYECKYIO M SKOHOMMUYECKYIO CTABUMb-
HOCTb, CNOCOBHOCTb 3ALMTUTE CTPAHY B HOBbLIX M-
BpuaHbIX, BECKOHTAKTHBIX KUBEP BOMHAX.

Yenosek BbIHYXAEHHO NMO3HAET Cnocob aansbHemLwe-
ro CyLLEeCTBOBOHMS, BBIKMBOHWS M NPOrpecca B 3TOM
HOBOW KMbBep-cpefe C HOBLIMM 30KOHAMK MOTPebu-
TENbCTBA 4YEpPes3 CAMOODBCIYXMBAHME, OMKTYEMbIMU
KOPNopauuammn 4epes poboTU3aumio KaK CPEAcTBO
HapawmeaHus npubsinu. Monaraem, 4to npu pobo-
TM3AUMM NepenneTaeTcs MNOMHbIM XU3HEHHbIM LMKI
Tpex coctasnsoumx poboTos chep — GU3MUECKOH,
BMONOrMYECKoi U LMPPOBOM, YTO CTANO HEOTbEMIE-
MOM XAPOKTEPUCTUKOM BCEM HOBEMWLLEW IKOHOMMKM
3HAHUM. PbIHOYHBIN cnpoc Ha PoBOTH U3MEHSIET au-
HOMWKY M CTPYKTYpY MWPOBOM dkoHomMkM. [lonara-
€M, 4YTO MOMb30BAHWE POBOTAMM BLICTPO HAPACTUT
KPUTMYECKMIA OBBbEM 3HAHWIM HACENEHWS MUMPA AN
«MPbIXKA» B HOBbIM TEXHONOMMYECKMI YKNaL, Heaaan-
TUPOBAHHBLIM K CPefe rPAXAAHAM NUMUTUPYETCS AO-
CTYN K pacnpepeneHuio obLecTBeHHbIM 6raram.

CaMbiM  NPUOPUTETHBIM  HAMPABIEHUEM CYMTAETCA
cospnaHne pobOTA-AHAPOMAA — MOMHOM KOMUM ue-
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JIOBEKA, YTO MOKA HE JOCTUXMMO. TeM He MeHee, Be-
LYTCS KOHKYPEHTHBIE MCCNIENOBAHMS, B MMPE CEroaHs!
peanuayiotcs 106 OCHOBHbIX MPOEKTOB MO CO3LAHMIO
aHapoupos (tabn. 1).

Tabnuual
OCHOBHbIE MPOEKTbI MO CO3AAHMIO AHAPOUAOB B MUPE
CrpaHa- Konuuecrso CrpaHa- Konunuyecreo
paspabotumnk aHapoua- paspabotumnk aHapoua-
npoeKToB NpOEKToB
AnoHus 49 Asctpus 1
CLUA 11 Mcnanus 1
Kopes 11 Asctpanus 1
lepmaHus 9 Kanana 1
Kurai 7 MpaH 1
Lseums 2 WNranus 1
Poccus 1 Benukobputams 1
Typuus 1 OA> 1

BaxHoit TeHaeHumel coBpeMeHHoro passntusa pobo-
TOTEXHUKK ABNAETCA NOCTOAHHOE YBENTMYEHNE KONN4e-
CTBA MOZENEN NPUMEHAEMBIX POBOTOB, PACLUMPEHME
0BNACTM UX MPUMEHEHMS, PACLUMPEHUE UX DYHKLMO-
HQSIbHBIX CTOCOBHOCTEN M POCT BbINycKa poboTOB A51a
NPAKTUYECKOrO MCMONb30BAHUS HA 3ABOAAX CAMBIX
PA3MUYHBIX OTPACHEN MPOMBILLIIEHHOCTU.

[Monaraem, uTo MpousoMaeT TpaHchopmauus Ye-
NIOBEKA, KOTOPLIM BYAET BbIHYXAEH MOHUMATbL U Aei-
CTBOBATL, KAk poboT, utobbl NOTPEbnATsL ycryru
yepes pPoBOTOB, MOCTOAHHO B3AMMOLEMCTBOBATL M
KOHKYPMPOBATL € POBOTAMM, MPUYEM, B OCHOBHOM,
Yyepes OCHOBHOMW APAMBEP MMOBANBHON 3KOHOMMKH
— Unteprert. Monaraem, uto B Byayuiem poboTsl Oy-
AYT MACWITABHO M MOSHOLEHHO BCTPOEHs! B MHTep-
HET KAK MHTErpanbHAs 4aCTb MCKYCCTBEHHOTO MHTEN-
nekTa. 30MEeTUM, YTO TEPMMHBI IS OMUCAHUA HOBOM
TEXHOSNOTMYECKON PEanbHOCTH (TPEHAA) PasHSTCS B
PA3HBIX CTPAHAX, HO 3TO OfHO sABfeHue: «MHTepHeT
Bcero» (Internet of Everything), «Bcenponukaiowme
KOMMbloTEPHbIe cncTemb» «KomnbiotnHry (Pervasive
Compiting mnm UbiComp), «<PacnpegnenenHsiit nten-
nekt» (Ambient Intelligence). Mo nporHosam «EMC
Digital Study», ecnn 8 2013 rogy k MHtepreTty 6bino
nogknodeHo 15 mnpa. ycrpoiicts, To k 2020-my roay
510 uncno seipactet go 30 mnpa. aesaiicos, 75% wu3
HUX BYLYT MOBUABHBIMU.

BuisBneHbl HekoTopble yCnoBusi HOBOWM rMOPUAHON
cpegsl, CBS3aHHbIe ¢ poboTU3auMEit:

1. PesontoumoHHbIf CaBur B napaamurmMe Tpyaa — nepe-
X0, OT YAELUEBNEHU CTOMMOCTH paboueit cumbl k
NOMHOMY NPOU3BOACTBY 6€3 UCNOMNb3OBAHMS TPYRO-
BbIX PECYPCOB («NPOM3BOACTBO BE3 YEenoBEYEeCcKoro
Tpyna» —noTpebHocTs 1 npuoputeT Gyaywero). B

utore mobanbHOM PoBOTU3ALM MPOTHOMPYETCS 1
TexHonormyeckas 6e3paboTuua, KOTOPas B Cepeam-
He XXI seka moxeT pocturHyTs 50%.

2. Heusbexras munutapusaums  (BoeHHOE npume-
HeHue) uckycctsenHoro uHtennekTa (Arfificial
Intelligence) u TpaHchopmaLms koHuenUMM He-
noBeveckux BoMH. HoBbie BbI3OBbI «TpETLEN pe-
BOJIOLMMY B BOEHHOM cdepe, nocne usobpete-
HUSI TOPOXA W ANEPHOrO OPYXUS), C PEAIbHOV
YrPO30¥ CAMOYHUHYTOXEHMS YENIOBEYECTBA.

3. BHenperue aBTOHOMHOTO Opyxus, B Oyay-
wem — camoobyuatowerocs (Google, Apple
1 Microsoft koHKypHPYIOT B CO3AAHMM CAMO-
XOAHbIX CPEACTB);

4. PoBOTbI M MCKYCCTBEHHBIM MHTENNEKT (Hapsamy
¢ Hano-TexHonormamu) ctamu 8 2016 roay
AQnee OCHOBHbIMU MPU3HAHHLIMU APAiBEPQA-
MM MHHOBALMM;

5. MICKyCCTBEHHBIN MHTENNEKT CTAHET PEANU30-
BbIBATb rOCYAAPCTBEHHbIE PYHKLMM MO yNPaB-

NEHUIO KPUTUYECKOM MHPPACTPYKTYPOM M cucTe-
MOMM NOPAIKA;

6. VIHTennekTyanbHble CUCTEMBI CMOTYT CaMoOby-
4aTbCs;

7. Bospactyt macwtabel v obnactvt HENonesHoro
(BpenoHocHOrO) NpUMeHeHUs POBOTOB, CHOPMUPY-
eTca MobasnbHbIA PLIHOK «BPEAOHOCHBIX» POBOTOB.

8. Passutume PbIHKAO CAMOCTOATENBHOIO NPOM3BOA-
CcTBQ pO6OTOB B «AOMALUHNX YCITOBUAXY,;

9. Bymet cTMpPATLCS TPAHB MEXAY TPAXAAHCKUM M BO-
EHHbIM NPUMEHEeHEM POBOTOB;

10. MosBnenune aBMXEHUS QHTU-POBOTOB B MMPE
W OBUXEHMS MPOTUB PACMPOCTPAHEHMS OBTO-
HOMHOTO OPYXMs KOK reHepatopa KaTacTpod
1 NPOTMB POBOTUIUPOBAHHBIX YCIYT KK HOPMBI
YHUUTOXEHMS NIMUHOCTH;

11. Poct pbiHka knbepbe3onacHoCTH B yNPABIEHUM
pobotamu yepes cuctemy «MHTepHeT Bellei»
1 NOROBHbIE KOMMYHUKALMOHHBIE CETU LIS PO-
6otos. HoBble BbI3OBBI 48 TOCYAAPCTBEHHbIX
arentcts (Hanp., Defense Advanced Research
Projects Agency, DARPA & CLUA) no sawmure
KMOEpPNPOCTPAHCTBA CBOWX CTPAH B NMOOLIX du-
3MYECKMX CPELaX;

12. PocT koHkypeHuMn B 06nacTM camosawumTsl 1
«QHTUXAKEPCTBA» B pOBOTAX;

13. Kommepueckoe U BOEHHOE WCMOMb3OBAHME
MHGOPMALMOHHOTO MPOCTPAHCTBA B buanye-
CKOM, MHPOPMALMOHHOM U PA3YMHOM (CO3HQ-
TENbHOM) M3MEPEHUAX (COMMACHO  KOHLENnumu
BBC CLUA). MNpu 3ToM NpoCcTpaHcTBo pasyma
PACCMATPUBAETCS KAK duanueckoe u undpo-
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Boe Mbiwnerue (pasym). Pelwenne npobnem cy-
6OPaAMHALMM MPOCTPAHCTB M YPOBHEN PA3yMa,
MOPQIIM U OTBETCTBEHHOCTM NoTpebyeT aecatu-
neTuu;

14. CospaHne «AyMAIOLMX CUCTEM», CMOCOBHbIX
BbIMOJIHATb CJIOXHbIE 304004N B ,UMHOMMLIHO“
cpene B COTPYAHWYECTBE OTPAXEHO B NpO-
rHosHom Ortuete [lenapramerta O6opoHsl
CLUA (US Department of Defense (DoD)) mo
2032 ropa, U B DOKYMEHTAX APYIMX BEAOMCTB
(Air Force Unmanned Aerial System (UAS) Flight
Plan 2009-2047 rr.);

15. Cosaanue «ymHbix Gabpuk» — NPOU3BOACTBEH-
HbIX, HOY4YHO-UCCNefOoBATENbCKMUX N UHbBIX KM6ep‘
OPraHU3MOB HO BA3E MyNbTU-SYEEK,

16. PeBonoumoHHbIM POCT pbIHKO MOCCOBO AOCTYM-
Hbix Kobotos (Collaborative robot (CoBot) - po-
60TOB PU3NYECKOTO B3AMMOAEHCTBMS C IOALMM
B COBMECTHOM paboueit 3oHe, poboToB-COTPYA-
HUKOB (B OTAMUME OT Apyrux POoBOTOB, MPeaHa-
3HAYEHHBIX A5 PabOThl B OBTOHOMHOM PEXMME
MM C OrPOHUYEHHBIM PYKOBOACTBOM, HAnMP.

URS3, UR5, UR10);

17. Pan ctpan cranyT poboTexHuyecknmm xabamm
ons  dupm-npomssoauTteneit poboTos, koraa
MHHOBALMM CO3AQIOTCA B MECTAX UX MACCOBOTO
WM MPUOPUTETHOTO noTpebnenuns (Hanpumep,
«Cumency B Kutae ¢ 1872 roga, HO MHHOBALM-
OHHbIM xabom ctan B nocnegrue 20 net, 8 2014
rogy nonydeno 4900 nateHToB KUTAMCKMM
odurcom «CumeHc» Npu umcne uccneaosaTenei
4500 yenosek).

B nocnegHue rogbl B MMpe NpoBeseHo MHOTO ucche-
LOBAHWI M U3RAH PAf NPOrHo308 Ha nepwuop go 2025
rona o6 sddekTax Maccosoi poboTU3ALMM, B TOM
yucne o BAMSHWUM POBOTU3ALMM HA 3AHATOCTbL HACE-
neHus MMpa. PaccMoTpum HECKONBKO NPOTrHO30B.

1. MporHos Okcdopackoro Yuusepeutera ot 2013
rona «byayuiee saHATOCTU: HOCKONBKO BOCNPUUM-
4nBbl paboure MecTa K KomnbioTepuaaummy («The
Future of Employment: How Susceptible Are Jobs
to Computerization») (Astopsl — akagemukn Carl
Frey u Michael Osborne). MporHosupyetca, uto
47% amepukaHckmx paboynx MecT MofHoM 3a-
HATOCTW TPO3UT ONACHOCTb BbITb 3AMEHEHHBIMM
QABTOMATM3ALMEN.

2. Mporxos «bynyuiee pabounx mect, 2025 r. Pabo-
Ta 60k 0 Hok ¢ pobotamu» («The Future of Jobs,
2025: Working Side-By-Side with Robots») ot
«Forrester Research» (CLLUIA — pesynbTat nccne-
AOBQHMs HO BA3€ NPABUTENLCTBEHHBIX AAHHBIX O
3QHATOCTU M MHTEPBLIO C KOMMAHWSIMU M aKOLe-
mukamm). [o nporHosam yuensix, k 2025 roay as-
Tomatusauus tonsko 8 CLUA cokpatut 22,7 mnH.

pabounx mect unm 16% ot obuwero konuyecTsa
[6]. CornacHo NpOrHO3y, CHUXEHUE KOMMYECTBa
pabounx MecT B cdepe yCryr u3-3a BHELPEHMS
QBTOMATM3ALMM, OyoeT BO3MELLEHO CO3AAHMEM
HoBbIX paboumnx mect. [pu 3ToM umcTble notepu
pPaboumnx MeCT ymeHbwaTcs Tonbko ana 9,1 mun-
TIMOHOB M 7% paboTaoLLmMX M3-30 HEOBXOAMMO-
CTU PEMOHTA POBOTOB.

3. Mo npornoszam BecemmpHoro skoHomuueckoro ¢o-
pyma (BOD) «The Future of Jobs» ot 18 despans
2016 rona poboTH3aUMs MPOU3BOACTBEHHBIX NPO-
LECCOB BO MHOTMX OTPACHAX NPUBEAET K YMCTOM
notepe 6onee 5 mnH. pabounx MecT B KpynHe-
LIMX PA3BMUTBIX M PA3BUBAIOLLMXCA CTPAHAX K KOH-
uy 2020 ropa (www. interfax.by), npu 3Tom B Mupe
NoABATCA 2 MIH. HOBbIX pabounx mecT. B utore 6y-
AyT COKpaLeHs 7 MiH. pabo4mx MECT, ABE TPETH
13 KOTOPBIX COCTABAT OPUCHBIE LOMKHOCTY.

OTtMmeTnm, uTo B 06LLIEN CNOXHOCTU Ha 15 kpynHen-
wmx no BBl crpan npuxoantces npumepro 1,9 mnpa.
pabounx mect (65% oT obLeMMpoBOro nokasaTens).
Mo oueHkaM MexayHapOaHOM OpraHMsawmm Tpyaa,
B Hacroswee Bpems 200 mnH. yenosek 6espabot-
Hole, k 2020 ropy notpebyiorcs 300 mnH. HOBBIX MeCT
NS IMKBUAAUMM TekyLLen 6e3paboTuLbl 1 KOMNEHCH-
POBAHUSA MPUPOCTA HACENEHUS.

4. Mpornosupyetcs (Robotic Nation, Marshall Brain)
30MeHa paboymx MECT HO ABTOMATU3MPOBAHHLIE
MeCTa 1 yBosnibHeHWe 66 ThIC. MUMOTOB — YIEHOB
«Air Line Pilots Association». Takme marasuHsi
CLUA xak Walmart, Kmart, Target, Home Depot,
Lowe’s, BJ’s, Sam’s Club, Toys «R» Us, Sears, J.C.
Penney’s, Barnes and Noble, Borders, Best Buy,
Circuit City, Office Max, Staples, Office Depot,
Krueger’s, Winn-Dixie, Pet Depot nepeiayt Ha
camoobenyxumsanme no 2020 roga u ysonat 10
MJITH. COTPYLHMKOB.

Meso-yposerb pobotmzaumm notpscaer Boobpa-
xeHue. Temnbl po6OTU3ALMM HA YPOBHE KOMMAHMI
ctpemutensHbl. Tak, B8 2013 rogy komnaHms «<AMA30H»
npnobpena 1 Teic. po6oTos ans 06paboTkM 3aKA30B
nokynateneit, a 8 2014 roay 3a98mMna 0 HAOMEPEHUM
kynuts ewe 10 Teic. po6oTos.

HecomHeHHO, 4TO OBTOMATU3ALMA 3AMEHSET YENoBe-
Yeckuit Tpyf, OAHAKO MPOTHO3MPYETCA, YTO HA KAX-
asie 10 aBTOMATM3MPOBAHHBIX paboumnx mect Byaet
€O3[0BATHLCA OAHO HOBOE pabouee mecto B chepe
NPOrPAMMMPOBAHMSA, AM3ANHA, OBCNYXUBAHMA MMM
obyyeHns. DTo notpebyeT OUEHUTb MyBUHY CTPYK-
TYPHbIX M3MEHEHUI HA PbIHKE NPOGECCHOHANBHOTO
0BPA30BAHMA U NOATOTOBKM KAAPOB, MHBECTMPOBATH
B HOBbIE HY>XHbIE TPOPECCHM B NPABMUIIBHOE BPEMS.

Takxe nporHosupyetcs, uto k 2019 rogy 8 CLUA
okono 25% Bcex NPoM3BOACTBEHHBIX 304a4 ByayT No-
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PYYEHbl MPOrPAMMUPYEMBIM POBOTAM, BUIMYECKUM
poboTam UM poboTam NOTPEBUTENLCKON ABTOMA-
™M3aumn u chbepbl camoobenyxusanma. bynet passm-
BATLCS HOBAS OTPACITb - PEMOHT POBOTOB, YTO NOBMU-
€T M HO ApyrMe conpenensHele cdepbl - 0byueHune,
MEHEIKMEHT, PUHAHCOBASR OTYETHOCTb.

BosHuKaeT COMHEHME O TOM, CMOXET NI MMP NOATO-
TOBUTHLCA K YNPABNEHNIO HO3BAHHbLIMK BbilLE€ BbI3OBA-
MU 1 NpoBnemMammue

MpoBeneHHOE MCCNEnOBAHWE NO3BOMSET NPEANONO-
XWTb, YTO CETOLHA HW O4HA CTPAHA MMPA COMOCTOS-
TemnbHO He CNocoBHA BO3MABUTL POBOTU3ALMIO NNa-
Hetol [1]. Tem He MeHee, Takue CTpaHbI KAk AnoHus,
IOx+Has Kopes, Fepmanns, CLUA u EC (Ha koTopsie
npuxoantcs 70% Mruposoro obbema puiHKa poboTos)
MOTYT OMpegensTb HAaNPABNEHUs POBOTUIALMM MMPA.
Hu Poccus, Hu Kutait otaensHo He cmoryT BAmaTb HO
MMPOBbIE TEHAEHUMM PA3BUTUA POBOTOTEXHMKM, MO
kpaiHen mepe, Gamxaiwme 20—30 net. Onu mo-
YT TONMbKO BCTPOWTLCS B CIIOXMBLUEECH PA3LEneHne
TPYAa Ha MMPOBOM pbiHke poboTos. [Nonaraem, yto
cankumn CLUA w EC npotus P® npussaksl, B TOM 4nc-
e, 30TOPMO3UTb CKOPOCTb TEXHOMOTMYECKUX PhIBKOB
u 3aHatne PP ceoel HMWwK Ha rmobanbHOM peiHKe
po60oTOoB.

OTMETHUM, YTO CETOAHS B MMPE HEe CO3LAHO EAUHOI
rno6anbHON a3kl JAHHLIX O POBOTAX, HEU3BECTHO,
CYLLECTBYIOT MM HAUMOHAMbHbIE Oa3bl AAHHBIX PO-
OOTOB, HE M3yyeH BeCb OMAMNA30H BO3MOXHOCTEH
pPObBOTOB Al yOOBNETBOPEHUS NOTPEeBHOCTEN Hayu-
HO-TEXHUYECKOro MPOrpecca, He BoisiBneHsl b dekTb
MacwTabHoMi pobotuzaumm. Metogonorus otpacne-
BOWM, OBOLIEHAUMOHABLHON U PErMOHANBLHOM POBOTK-
3AUMK SBNSETCS CEKPETHLIMU HOY-XAY NPABUTENBCTB U
BU3HEeCa CTPAH-MAEPOB.

Tem He MeHee, HyXHbl MACLITABHbIE MCCNENOBAHMS
NY4LIEro OMbITA MO MACCOBON POoBOTU3ALMM B LENsX
NPEOAONEHNs OTCTABAHUA POBOTOTEXHUYECKOR OT-
pacin P® [1]. BaxHo m3yunTb OnbIT €BpONencKoro
npoekta «RoboEarth», npussanHoro cranaaptmau-
POBATL MYTW NOABNEHWS POBOTOB B XM3HM TPAXAAH
EC, roe cospaetca egnHas obnauHas 6a30 AAHHBIX
ns poboTos «Rapyuta» B popmarte «nnatdopmel kak
yenyruy («Platform as a Service — PaaS») — dopmara
ABTOMATU3ALUMM HOBOTO YPOBHS.

He meHee yHukanen onuim Kutas. B 2015 roay 8 Ku-
Tae 30nyLeHa camas H6oMbLIas B MAPE MHTENNEKTY-
ansHas nnatpopma IngDan.com (oH-nain u odd-
naiH) ¢ ceperucamm O20 ¢ uensio peanusaunn 10
TbIC. MHHOBALMOHHbLIX MPOEKTOB MO PobOTU3ALMM C
nomousio 10 MaH. daHaTos. DTa NNATHOPMA CYXHT
bOPYMOM M KUTANCKON KMBEP-MPOMBILLINIEHHOCTH.
MccnenoBaHms NokasbiBAOT, 4TO 3a Gnvxaiiume ae-
CSATb NET KMTANCKME KOMMAHWM YBEMMYAT MHBECTULMM

8 HNUOKP & 25 pas, ¢ 1,2 mapa. gonn. CLUA po 30
mnpa. gonn. CLUA (2).

Mposeas aHONM3 LENEBOro NOAXOAA K POBOTU3ALMM B
AnoHmu — nuaepa PoBOTUIMPOBAHHOMO U TMBPUAHOO
MMPQ — HA FOCYAAPCTBEHHOM YPOBHE, BbISBNEHbI Crle-
OylOLLME NPOTrPECCHBHBIE METOAONOTMYECKME NOIXOMbI,
4QCTb KOTOPBIX LENeCcOObPA3HO NPHMeHNTs 8 PD:

1. Ho ocHoBE KOMMNEKCHOTO CTPATErMYECKOro Nog-
xona paspaboran «CrparterMyeckuin nnaH pas-
BUTUA POBOTOB B AMOHMMY», COMACHO KOTOPOMY
MPUOPUTETHBIMU HAMPABIEHWSAMMU ABISIOTCS:

* npeBpaLleHue HePOBOTUSMPOBAHHBIX YCTPOMCTE B
POBOTOB C MOMOLLBIO HOBEMLLMX CEHCOPHBIX TEXHO-
NOMUM U TEXHONOTUM UCKYCCTBEHHOTO MHTENNEKTA
(Hanpumep, aBTOMOGWAM, BLITOBAS TEXHWKA, MO-
BunbHble TenedoHsl U T.4.);

* UCTMIONb30BAHKME POBOTOB HA MPOM3BOACTBE U B
PA3HbLIX Chepax NOBCEAHEBHOM XM3HU;

2. loCyROpCTBEHHO-YACTHOE MAPTHEPCTBO  CTANO
MCTOYHUKOM MHBeCTVILIMFI B OTpPAChb,

3. CornacoBaHue fENCTBUI MEXLY NOMb30BATENSAMM
W MPOM3BOAMTENAMM OMPEAENUNO YETKME KpUTE-
PUM (XOPAKTEPUCTUKM) PLIHKA POBOTUSUPOBAHHBIX
TOBAPOB U YCNyT;

4. basbl gaHHbIX — cbop n obmeH uHbopMaumeit,
obmeH paspaboTkamu M nonynspusaums (Konu-
POBAHME, MACLITABUPOBAHME) NyHLLMX MPOEKTOB
CTQNM OCHOBOM MHHOBALMOHHbIX Kbepnnatdhopm
AN MACCOBOTO NPUBIEYeHU NPOhEeCCMOHANOoB 1
nobuteneit K passuTHio knbepotpaciu (Mobunu-
3auma rMOBAnbHLIX YENOBEYEeCKMX PEeCypCcoB Ans
Co3aaHuMs ByayLmx NPOM3BOACTB M ycnyr 6e3 ye-
NIOBEYECKOro TPYAA);

5. TnaHupoBaHKMe M peanu3aums MeXayHAPOLHbIX
COBMECTHbBIX HOYYHO-WMCCIENOBATENCKUX MPOEK-
TOB C yd4eToM moBanbHbIX COBbITUI (Hanpumep,
cosmecTHaa paspaboTtka dnonmen u CLUA po-
6OTOB ANA YCTPAHEHMA MOCNENCTBUI CTUXMIHBIX
bencrenii);

6. Cocrasnenue u BBElEHWE B ENCTBME MUPOBbIX
CTAHOAPTOB.

B wutore peanusaumu storo nnaxa B 9nonuu Gymet
€03AaHO OBLIECTBO, B KOTOPOM PACTYLLAA PEBOMIO-
UMOHHBIMM TEMMAMM BHICOKAS MPOW3BOAMTENBHOCTL
TPYAQ MynbTUhYHKUMOHANbHBIX HEYTOMUMbIX POBOTOB
ByneT co3naBaTh AOBABNEHHYIO CTOMMOCTb BO BCEX
cpepax 3KOHOMMKM, OT HOYKOEMKUX MPOM3BOACTB A0
obbIuHOrO cepsuca. bonswas yacts poboTos ctaHer
MHOFOUENEBLIMM  YCTPOWUCTBAMM Ana  obecnedeHms
3KOHOMMYECKOM 3bPEKTUBHOCTU, O MACCOBOCTb BHE-
npenna poboToB 0bBecnednTs CMHepreTuieckuin s¢-
dekT oT 3KOHOMMKM MacLLTABOB.
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IpoMBILEHHOCTE

Cipepa yenys

(OMmecTacHHas W
- CICUHATEHAR Cpeaa
I12Th NPHOPHTEREX
obaacred necreaonanmui

o AnoiAm

7~ N

Tenosan i COUHATLHAN
peanHEuHA poboToR

Ana poboTos

Puc. 1. NpuopuretHbie obnact nccneposanmii B AnoHnu
B cpepe pobotnzaumm

Mporpamma CTPaTerMyeckoro passuT1a AnoHum Bbi-
nenset 5 obrnacreit, B KOTOPbIX AOMXHbI BbITL COCpe-
AOTOuEHbl yeunmsa nccnegosatenei (puc. 1).

Kputepuamu acbdextusHocTv peanuzaumm [porpammbl
«Pesoniounn poboTos» 8 AnoHMM CTAHYT KloYeBbIE KO-
nuuecTseHHsble nnarossle nokasateny 2020 roga:

1. Poct uncna npomsilunerHbix poboTos B 2 pasa u
ctoumoctu poiHka go 120 mnpa. uew;

2. Poct npounssoautensHocTM Tpyaa B 06pabaTsisa-
folei npomeiuneHHocT Ha 2% B rog,

3. YBenuuernme ckopoctM poboTU3aumMm NpoLeccos
cbopkm 8o 25% ans kpynHeix komnanmin u oo 10%
ANt MANOTO W CPERHEro BrU3Heca No OTHOLLEHMIO
k nokasatensm 2015 r;

4. 20-kpaTHOE yBENUUEHKE PbIHKA CEPBUCHBIX pO6O-
TOB B HEMNPOM3BOACTBEHHOM chepe Ao 1,2 TpiH.
ueH;

5. Poct npoussoantensHoCcT1 Tpyaa B chbepe ycnyr B
3 pasa (no 2%);

6. Poct Ha 30% ucnonb3osaHms po6oOTOB B NOTMCTH-
ke ans cbopa, OCMOTPA U NMPOBEPKY;

7. Poct MeounumHckux poboTOB HO BHYTPEHHEM PbiH-
ke no 50 mnpa. new;

8. Yeenuuenune nonm 6onbHbIX, 30 KOTOPBIMKM YXQXKM-
satoT poboTsl, ¢ 59,8% & 2015 roay no 80%;

9. Poct nonu pobotos ana peabunutaumm ¢ 65,1%
po 80% cooTseTcTBEHHO;

10. YBenmuyeHme TeMNoB pPACNPOCTPAHEHUs OBTO-
MATU3MPOBAHHBLIX TEXHOMOMMI CTPOUTENLCTBA,

MYC - po 30%;

11. TosbiweHne 3ddekTMBHOCTH OCMOTPA M pe-
MOHTO BQXHON MHGPACTPYKTYPbl M BETXOrO
xunoro donga Ha 20% k 2020 r. ¢ ncnonszo-
BAHMEM [ATYMKOB, POBOTOB M TEXHONOTUM He-
PA3PYLLUAIOLLErO TECTUPOBAHMS;

[Mporpassaoe oBeCHEeHIE

12. BeepeHue B akCnnyaTauMio B NOMEBLIX YC-
NIOBMSIX COMOXOLHBIX TPAKTOPOB;

13. Brenpenue Gonee 20 mopeneit HoOBbIX
poboToB Ana sHeprocbepexeHus U no-
BLILUEHMIO MPOU3BOAMTENLHOCTM TPYAd B
CEenNbCKOXO3AMCTBEHHOM, NeCHON M pbibo-
noeHoM chepe.

CoTpyaHUYECTBO NPOMBILLNIEHHOCTH, HAYKM W
NPABUTENLCTBA AN PA3BUTUS TEXHONOMMIA Ano-
HUKM — KIKOY K JOCTMXEHUIO BbILLEHA3BAHHbIX
uenei. HecmoTps Ha nugepctBo AnoHuu Ha
MMPOBOM pblHke Po6OTOB, MuHUCTEPCTBO KO-
HOMUKU, TOPTOBJIN U NPOMbILLIIEHHOCTU ﬂl'lOHMM
NPOBOAMT CGKTUBHYIO ArUTALMIO HALMKW MO BHe-
OpeHnio poBOTOB B XM3Hb. TAK, NMPEMbEP-MUHUCTP
Cunzo Abs npmssan k pOHOTOTEXHMYECKOH PEBONIO-
LMK, MOCKONbKY HALMS MbITAETCS PeLnTb AeMOrpadu-
yeckue NPOBNEMbI: HU3KMI YPOBEHL POXLAEMOCTH W
BuicTpoe cTaperune Hacenerus [3].

MPOMCXOAUT CO3AQHME M PA3BUTME HOBbIX HULI HA
roBanbHOM peiHke PoBOTOB PALOM CTPAH M KOMMA-
HUM. TOK, ANOHCKME KOMNAHMK NMAMPYIOT B 0BnacTw
knbep-poboTtmsaunn (poboTt-rymaroms Asimo ot
«Honda», «Geminoid DK, cambiit cunbHeiit poboT
nnaxets Titan, pobot-pentunms ACM-R5, pobort-
apyr PaPeRo, neuebruiit pobot-tionens Mapo u gp.).
IOxHas Kopes cospana pobota-yuutens Tiro, Te-
maTu4eckuit napk poboTtos cToumocTsio B S1 mnpa.
®paHupmsa ¢ pobotom-yuntenem «Naoy», Fepmanms ¢
nnyHbIM pobotom PR2, pobotom-nosapom Rosie, ¢
asTomobunem Byayuiero «Vision Next 100», Benvko-
BpUTaHUs ¢ pOBOTOM-CAHUTAPOM BOAOEMOB «Row-
bot» yBepeHHO mepxaT No3uuMM NMAEPOB OTPACH
[3]. B P® aktueHO paseueaeTcs pobotmsaumn ap-
MMM, MEIMLMHLI, OBTOMOBOMNECTPOEHMS, ABMALMM U
op. Tem He menee, nona PP Ha Muposom poboToTex-
HUYECKOM PbIHKE Moka mana. BosmoxHo nupepctso
P® B coznaHum HOBLIX BUAOB 3HEPTMM AN POBOTOB.

Yuutsisast onuit Anownunm, CLUA, EC, Kutas v gpyrux
ctpaH, 8 PO saxHo cospats BA3Y JAHHbBIX Hepo-
BOTUSMPOBAHHLIX YCTPOMCTB U ONPEAENTL KPUTEPUH
M OPraHM3auMM, CNOCOBHbIE MPEBPATUTL Hepobo-
TU3UPOBAHHBIE TEXHOMNOTMKM B POOOTOB C MOMOLLbIO
HOBEMLLMX CEHCOPHbBIX TEXHOMNOMMM U TEXHONOTUM MC-
KYCCTBEHHOTO MHTENNEKTA. DTUM OPraHU3ALMAM OKO-
3bIBATb FOCYAQPCTBEHHYIO GUHAHCOBYIO MOAAEPXKY,
YCTOHOBWMB BPEMEHHLIE M KAYECTBEHHLIE KPUTEPHM
OLEHKM UX pabOThI.

B uenom, kommepumanmsaums poboTU3MPOBAHHBIX TEX-
HOMOMUIM AOMKHA CTATH MPUOPUTETOM BO BCEX MPOEKTAX
P®. 3nech MOXHO MCMOMNL30BATL OMLIT U METOAUYECKME
paspaboTkn NASA (CLLIA) 8 obnactv pacyeta sdpdex-
TUBHOCTM TPAHCHEPQ TEXHONOTMIM, MOTYHEHHBIX C TOMO-
LUBIO TOCYLAPCTBEHHbIX GUHAHCOB. [lonaraem BaxHbIM
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MCNOMb30BATH 3TOT OMbIT U HOBYIO TEHAEHLMIO FOBaNb-
HOrO PA3BMTUA — NPOTPECCUMBHBINA MEPEXOM K KyHMBEP-
cuTeTCKOMY kanuTanusmy» («academic capitalismy) 8
P®. MpoTtreopeumns mexay 06pa3oBaTenbHOM MUCCHEN
BY30B M TPAHCPEPOM POBOTOB MOXHO CKOPPEKTUPO-
BATb YEPE3 ONEPATMBHOE BHEAPEHME KYPCOB MO Pobo-
TM3aLMK BO BCex By3ax PD.

Takum 06pPA30OM, BbI3OBLI HOBOM CPELbI: PEBOIOLMOH-
HbIM XAPAKTEP CMEHbI TEXHOYKNIQA0B, rMbpransaums
MHGOPMALMOHHOIO  NMPOCTPAHCTBA, TPACHCTYMAH-
HOCTb POBOTUIUPOBAHHBIX YCIYT B3AMEH (B IOMONHE-
HUE) TYMAHHBIX POBOTU3MPOBAHHbBIX YCIIYT, TEXHOMO-
rMyeckas 6e3paboTuLa, CeTeBbIe COMOYNPABNAEMbIE
MHTENNEKTYANbHbIE Ar€HTbl, HOBbIE€ BbI3OBbI B O6J'|(]CTM
MEHEMLKMEHTA, M3MEHEHUE QPXMTEKTYPbl MMPOBOTO
Ou3HEeCa, KQYecTBA XM3HKM M BE30NACHOCTM Hacene-
Hua. [lonaraem, 4To Ha CKOPOCTL PA3BUTUA POBOTH-
3QUMM BIMAIOT HOYYHO-TEXHWUYECKMI NOTEHUMAN CTPA-
Hbl, NONNUTUYECKME, COLUMANbHbIE, KYNbTYPHbIE U UHbIE
¢daktopsl. OyesnaHo, yTo poboTusaums B OyayLiem
CTAHET OCHOBOMONOXHMUUEN MHOMUX HOBBIX TPEHLOB M
HOYYHbLIX HOMPABAEHUI BO BCEX 0BNACTX 3HAHMIA [4].
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THE CURRENT STATE AND THE PERSPECTIVES
OF ROBOTICS DEVELOPMENT: IN THE GLOBE AND RUSSIA

Natalia Bondareva

Abstract

In the article the methodological bases for the new criteria of goods and services efficiency and standards in a new cyber environment, and
also the reasons and consequences of the robotic goods and services demands’ transformation are defined. The newest era of the mass cyber
development and hybridization as the following robotization stage is predicted, the analysis of the new mass commercialization challenges and
threats of its breakthrough researches is carried out. The global environment influence on the level of corporate robotization and replacement
of a non-hybrid environment by the totally hybrid environment are given on the example of the countries — pioneers of the forced technological
development (Japan, the USA, South Korea, and Germany). The definitions and the existing robots’ classifications of three generations are
revealed, taking into the account its main criteria — robots’ so called self-training ability.

The methodological criteria and requirements to the leading countries’ competitiveness in a new cyber environment in "the sixth technological
shift era’, including the military, social, political and economic stability, the defensive potential in the new hybrid and contactless cyber wars, are
described.

The comparative analysis of the well-known forecasts is conducted, including "The Future of Employment is carried out: How Susceptible Are Jobs
to Computerization" by Karl Frey and Michael Osborn, "The Future of Jobs, 2025: Working Side-By-Side with Robots" from "Forrester Research’,
the forecast of the World Economic Forum (WEF) of "The Future of Jobs" from 2016 and "Robotic Nation" of Marshall Brian, for the period till 2025
about the mass robotization effects, including the influence of robotization on the global employment.

The target approach analysis is carried out, as well as the progressive methodological approaches on the governmental and corporate levels are
described. The value of the efficient implementation criteria of the Revolutions of Robots Program in Japan is defined (key quantitative planned
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targets till 2020, and the five areas for the scientific researches concentration). The analyzed best experience is expedient to be applied in the
Russian Federation, including the strategic robotic development plan in Japan, aimed at the transformation of the non-robotic systems into the
fully robotic systems and the forced mass robotization.

The complex analysis of the cross-disciplinary links, valued for the scientific breaks through, which define the global technological development,
is given.

The analytical list of the revealed robotization challenges and threats to governments, business, safety, health, private life, freedom of
consciousness and the person al will is provided. The new business purposes, roles and tasks in the robotization an era and the governmental
functions are revealed, and the global needs’ and demands’ transformation forecast is given.

It is supposed that a robot’s competitiveness will depend on its existing in-building technological ability level and/or the new technological
environmental level for the following generation of the robotic line embedding, taking into an account the field robotic efficiency criteria. The
importance of rationalization and multifunctional, dual purpose robotic abilities is emphasized.

The conditions of the new hybrid environment connected with robotization are revealed: The quantitative analysis of the main global androids
projects is provided. The author’s innovations in the article are meaningful for the decisions making persons in the field of robotization.
Keywords: robotization, robotics revolution, hybrid environment, mixed systems, technological shift, cyber development, artificial intellect, best
world experience, methodology, challenges of new cyber environment, robotics market.

Correspondence: Bondareva Natalia Nikolayevna, Scientific researcher of Institute of Economic Forecasting, RAS (Nakhimovsky Prospekt, 47,
office 1801, Moscow, Russian Federation, 117418), bonna2005@mail.ru

Reference: Bondareva N. N. The Current State and the Perspectives of Robotics Development: in the Globe and Russia. M.I.R. (Modernization.
Innovation. Research), 2016, vol. 7, no. 3, pp. 49-57. doi: 10.18184/2079-4665.2016.7.3.49.57

Higher Education, no. 49 (1), pp.155-176. (In

1. Komkov N.I, Bondareva N.N. Prospects and Eng)
Conditions of Robotics Development in Russia. 4. 2014 Global Innovation Study 1000. (In Eng.)

References

MIR (Modernizacija. Innovacii. Razvitie) = M.L.R. . : .
o . 5. Komkov  N.I.  Usloviya i  vozmozhnosti

(Modernization. Innovation. Research), 2016, no. . . T

2. (In Russ) innovatsionnogo  razvitiya  otechestvennykh

. The report of CEMI of the Russian Academy of
Sciences. 2015. "Revolutionary Technologies:
Perspective  Directions for the Robotics
Development” The Presidium of the Russian
Academy of Sciences’ Program "Analysis and
Forecast of Long-term Scientific and Technological
Development Trends Russia and the Globe". (In
Russ.)

. Henkel, M., 2005. Academic identity and
autonomy in a changing policy environment.

kompanii i ekonomiki v tselom. Tezisy doklada na
Mezhdunarodnuyu konferentsiyu po upravleniyu
razvitiem bol'shikh sistem. M.: IPU RAN, oktyabr’,
2015. (In Russ.)

. Dmitrievskii AN., Komkov N.I., Krotova M.V.,

Romantsov  V.S. Razrabotka strategicheskikh
alternativ importozameshcheniya oborudova-
niya TEK (na primere oborudovaniya dlya
neftegazovogo kompleksa). Problemy
prognozirovaniya = Studies on Russian Economic
Development, 2016, no. 1. (In Russ.)

57

‘MuP.

\6‘&"_;; g



