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PeI[aKIH/IOHHaH CTaThs K IEPBOMY BBIIIYCKY JKYpHalIa

HUccnenoBanus B iudpoBoit IKOHOMUKe

Mbl pajipl IPECTABUTD TIEPBbIIL BbI-
mycK XypHana ViccnegoBanus B uudpo-
BOJ 9KOHOMUKE, PeLeH3MPYeMbIil MeX-
IVICLUTIIMHAPHBII HAYYHbII XKypHAL.

CrpemurenpHoe passutye uudpo-
BOJI 9KOHOMMKI TIOPOKZIaeT MHOXKECTBO
muckycemit.  llenmb  faHHOTO OKypHama
CTaTh IUIONIAIKON /A MCCTefoBaTeneit
U TPaKTUKOB, NMOMUTUKOB U UMHOBHHU-
KOB B O0CY)XI€HVM CTpPATernii pasBUTuA
U TIPMMEpPOB JYUIIMX MEXTYHApOIHBIX
IPaKTUK I/1A obecredeHNsa BCeCTOPOH-
Hero pasBuUTHA OOI[ECTBA B YCIOBMAX
111 POBOIT SKOHOMUKIA.

XKypnan ¢okycupyercs Ha

 pesyIbTaTax MCCIefOBaHMII B 00-
JIACTY PA3BUTHA UMPPOBOI SKOHOMUKI

¢ BOINIPOCaX MeHeI)KMeHTa B M-
POBOIL TpaHCHOpMaALIUK

e aHa/NM3e pe3yIbTaToOB U PIUCKOB
¢ poBU3aLUN

e BbBI30BaX MEX/JYHapOJHOTO CO-
TPYFHUYECTBA 1

e PasBUTUHM OT/EIbHBIX OTpaciel
VI PETMIOHAJIBHBIX CETMEHTOB B I11()POBOIL
5KOHOMIKE.

B oTkpbITOM AoCTyIe MyOMMKyeTcs
YeThIpe BBINYCKA >KYPHa/la eXerofHo.

Mb1 HapjeeMcs, YTO MaHHAsA CTpaTEryuA
HOANEPKUT MNPOKME NUCKYCCUU O T€O-
PETUYECKMX M SMIIMPUYECKUX ACIIEKTaxX
1 poBoit TpaHcHOpManU CpeS COOT-
BETCTBYIOLIVX IPYIII YYaCTHUKOB.

VccenepoBatenbcke u 0630pHBIE
CTaTby, OXBATBHIBAKOIIVE IIPUMEPHI U3
IPaKTUKY, peieH3V Ha KHUTY U KOHe-
PEeHLIVM, VHTEPBBIO BENYLINX IKCIEPTOB
OynyT MHPOPMUPOBATh MCCIEOBATENEN
U CIIEIMANMCTOB-IIPAKTUKOB II0 COBpe-
MEeHHbIM IIpo6/IeMaM pasBUTHSL

brnarogaproctb

MpsI xoTenu 6bl BBIPA3UTh HAIIY JC-
KPEHHIOI0 NTPU3HATENbHOCTD YIEHAM pe-
TAKLMOHHOTO COBETA 11 aBTOPAM IIEPBOTO
BBIITYCKa )KYPHaJIa 3a X Bepy B Oyaylee
JKYPHaJIa, [EHHYIO IOIEPKKY M COBETBI,
BbICOKOKAUYeCTBEHHBIN U OPUTMHAIbHbIN
HayYHBI BK/IAJ.

Mpr  6maromapHbl  PYKOBOJCTBY
MITVIMO u HanuoHa/IbHONM IpOrpaMMe
[Tpnopwuret 2030 3a NOAJEPIKKY B CO37a-
HUM Y IPOJBYOKeHUY XXypHana Viccneno-
BaHNA B IM(POBOIT SKOHOMIUKE.

I'nasnulii pedaxmop
Anna A6pamosa
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Editorial to the first issue of the Journal of Digital economy research

We are pleased to introduce the first
issue of the Journal of Digital economy
research (JDER), a peer-reviewed inter-
disciplinary scientific journal.

Digital economy rapid developments
raise plenty of discussions. The aim of this
journal is to be the forum for researchers
and practitioners, politicians, and officials
to discuss the development strategies and
best international case studies to ensure
the comprehensive development of soci-
ety in the digital economy.

The journal focuses on:

o the research results in the field of
the development of the digital economy,

o issues in digital transformation
management,

o assessment of results and risks of
digitalization,

o the challenges of international co-
operation, and

o the development of separate in-
dustries and regional segments of the dig-
ital economy.

JDER is an open access journal with
four issues per year. We do hope that

Journal of Digital Economy Research ~ Vol. 1. No 1. 2023

this publishing strategy will support the
broader discussions of theoretical and em-
pirical aspects of digital transformation
pushing forward cooperation between
relevant groups of actors. Research and
review articles covering examples from
practice and cases, reviews of conferences
and books, interviews of leading experts
could brief researchers and practitioners
with contemporary development issues.

Acknowledgements
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bers and the authors of the first issue for
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and original scientific contributions. We
thank the anonymous reviewers who
have greatly contributed the issue for the
comments and valuable time.
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Editor-in-Chief
Anna Abramova
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COLMNATbHO-9KOHOMMYECKHUE
ACIIEKTBI BHEIPEHMA TEXHOJIOT M
NCKYCCTBEHHOI'O MHTEJUIEKTA

M.B. ®epopos

AHHoTauus. [laHHaa cTaTbA NoceAlleHa 0630py rnobanbHbix 3GpdeKToB BHeLpeHWsA
TEXHONOIMI NCKYCCTBEHHOTO UHTennekTa (M), Bknouasa coumanbHO-3TUYeCKne acnek-
Tbl, MPAMOE 1 HENPAMOE BNAHKE Ha SKOHOMUKY U HOPMAaTUBHO-NPAaBOBYO 6asy anA
pa3paboTKM CTpaTernii yCTOMUMBOrO Pa3BUTMA Ha OCHOBE 3TUX TexHonorui. Ctatbs B
OCHOBHOM CHOKYCMPOBAHA Ha BbISIBNEHUN FN06asbHbIX PUCKOB, CBA3AHHBIX C MHTEH-
CUBHBIM Ucronb3oBaHuem V. Mol ob6cyaum 31 npobnemsl, paccmatpusas U Kak
yacTb O6LLEMUPOBOTO NPOLIeCca TEXHONOMMYECKOro pa3BuTrA, U, CNefoBaTenbHO, KpaT-
KO paccMoTpum B3ammocssasun mexay N n cocegHnmmn obnactamm (BbluMcnutenbHble
TEXHONOMMKW, MeToabl cbopa AaHHbIX U T.4.). Ocoboe BHUMaHUe ByfeT yaeneHo Bonpo-
caM MeXxayHapofHou ctaHgaapTu3aumm VA n cBA3aHHbIX ¢ HAM TexHonorui. B pasge-
ne, NOCBALEHHOM COLUMANbHOMY PENTUHTY Ha ocHoBe W 1 Gonbluvx faHHbIX, OyoyT
obcyxpaTbca dyHAameHTanbHble Npobsiembl, MPUCYLLMe TakUM CMCTEMaM, Hanpumep
npenB3ATOCTb, HEMPO3PaYHOCTb U T.A. 3a 3TUM pa3geniom rnocienyeT pasfen o Aun-
dbelkax, koTopble OyayT fieTaibHO OOCYKAAaTbCA BBULY UX 3HAUMTENbHOIO BANAHMA Ha
Haly NpefcTaBneHna o AOBEPUN, Kak Ha MHAMBMAYaNbHOM YPOBHE, Tak U Ha yPOBHe
counyma/rocyfapcTBa. B ctatbe Takke OyaeT 3aTpoHyTa TemMa BAUAHNA MOBCEMECTHOIO
BHEAPEHUSA NCKYCCTBEHHOTO UHTENNIEKTA B APYrMX 00MacTaX NCCNef0BAaHUN, Takue Kak
XMMUA 1 MonieKynsipHas buonorus. Mel 06cyanm Nyt YyCTOMUYMBOIO Pa3BUTUA «AOBe-
PEHHOr0 NCKYCCTBEHHOIO UHTENNeKTay, KOTOpble MOTyT 0becrneumnTb }efaemblii 6anaHc
MeXay Nonb3oi 1 puckammn npuMeHeHns TexHonorun N B rnobanbHom maciitabe. Ml
paccMOTPUM NOAXOAbl, KOTOPbIe MOTYT MPMBECTU K pa3paboTke cTpaTernyeckmx npuH-
LIMMNOB, OTHOCALLMXCA K AONrOCPOYHbIM MporHo3am 3¢ dektos M, 3a KoTopbiMu nocne-
[lyeT BHejpeHMe COOTBETCTBYIOLUX PErYNATOPHbIX MPAKTUK.

KnioueBble cnoBa: VickycctBeHHbIN nHTennekt (W), MawnHHoe obyuyeHmne, bonbluve AaHHble,
JosepeHHbin W, Oundeiikn, ObpaboTka ecTecTBEHHOTO A3blKa, IHGOpMaLOHHO-KOMMYHWKa-
unoHHble TexHonoruu (UKT), CoumnanbHblin penTuHr, MobanbHble acnekTbl BHEAPEHUA TEXHOMO-
rmn UM (3tnueckune, coumanbHble, SKOHOMUYeckme 1 T.4.), A B undposoin papmakonormm.

Ana yntnposanua: Oepgopos M.B. (2023). CouranbHO-3KOHOMUYECKME acneKTbl BHeAPEeHUA
TEXHOMNOIMI NCKYCCTBEHHOTO UHTeNNeKTa. — Mccnedosarus 8 yugposoti skoHomuke. Ne1, C. 6-60.
DOI: 10.24833/14511791-2023-1-66-94

06 aemope:

®epoposB Makcum BanepueBuy — A-p XvM. HayK, KaH. Gr3.-MaT. HayK, YlleH-KOpPeCnoHAeHT
Poccuinckon akagemun Hayk, OO0 «CuHtennu» , Poccus.

Ten.: 8 862 241 98 44, E-mail: info@siriusuniversity.ru.

ResearcherlD: C-7458-2011




M.B. ®epopos

Bcrynnenne - conyanpHblie 1 3KoHOMuYeckue 3¢ dexrsr VI

MPOKOE JICII0/Ib30BaHMe VICKYCCTBeHHOro nHTerekTa (M) mo Beeit mna-

HeTe B C/IefiCTBYE YCKOPEHHbIX TeMIOB LM(poBusanym oo1ecTBa, IpuBo-

IIUT K «Pa3MBIBaHIIO» HALIMOHAJIBHBIX I'PAHNUL] U GOPMUPOBAHUIO HEKOETO
obmemuposoro mydposoro connyma (European Commission, 2021; ®egopos, Liset-
KoB, 2020a; ®enopos, LIBeTkoB, 20206). llInpokue TexHONMOrMYECKUE BO3MOXXHOCTI
cucteM VIV 6pu1n peannsoBaHbl BO MHOTVX IIONMY/IAPHBIX LUQPOBBIX CepBUCaxX (co-
IVa/IbHbIe CETH, ITOVCKOBBIE CMCTEMBI, arperaTopbl HOBOCTEV, TOPTOBbIE IUIOIIAKN
¥ T.Ji.), 3HAYUTENIBHO PACUIMpAA BO3MOXKHOCTU «TPAJVILMOHHBIX» VHCTPYMEHTOB
HGPOPMALMOHHO-KOMMYHUKaLMOoHHBIX TexHonoruit (VIKT) (Kurzweil, 2006; OxHo,
2022a). Ceropnsa MV saBseTcsa BaXXHOI YacThIo ITI00ATBHOTO IMPPOBOTO MIPOCTPaH-
crBa (Lindre, 2022; MupoHoBa, 2021; Yukhno, 2022b; I0xHo, Ymapos, 2022). Ognaxo,
IO CYTH, 9TO BCE ellje HepeTyINpyeMblil (XOTA U Ype3BBIYAiiHO 9(PEKTUBHBIN) UH-
CTPYMEHT, KOTOPBIII MOKeT 00eCIIeYNTh 3HAUNTe/IbHbIE IeONOMUTIIECKIe Y SKOHO-
MIYeCKYe JOCTVDKEHVSI BJIaieNibliaM I7100aIbHbIX IUQPOBBIX MIaTHOPM ¥ CEPBUCOB
Y U3MEHNUTH HAIPaBJIEHVS COBPEMEHHBIX IIOTPEOUTENbCKIX, 001IeCTBEHHO-TIOTINTH-
YeCKMX VI COLMOKY/IbTYpHBIX TeHAeHImii (Penopos, LiBeTkos, 20206; Genopos, LIset-
KO0B, 2021a; J/Innppe, Kannranos, 2022 rog. B aroit crarbe Mbl pacCMOTPUM HOTEH-
IMajIbHbIe PUCKM, CBA3aHHble ¢ MV, 1 06CymuM MyTH YCTONYMBOTO PasBUTHSA STUX
TEXHO/IOTHI, Befymye K “JloBepenHomy VIV”. AHanu3s TeHIEHLVIT B IATEHTAX ¥ Ha-
YYHBIX IyONMMKALMAX CHe/laH B OCHOBHOM Ha OCHOBE aHATUTUKV IPeLOCTaBIIAEMOI
wiarpopmamu Statista (www.statista.com ) u Dimensions (www.dimensions.ai); Taxoke
VICTIO/Ib30BA/INCh PYTe UCTOYHUKM (OYAYT YIIOMAHYTHI TO3XKe).

3akoH Mypa v gpoctxxenma MM kak npumep
(CMHXPOHHOro) 3KCNOHEHUMaNLHOro pasBuTus

2021
A 3akoH Mypa Alpha Fold
" npefckasbiBaer
Core i9 ‘ CTPYKTYPY
g 13 Gen. 2016 penwos
g n’ Alpha Go
3z Corei9 LT
g ueMnioHa Mupa 2007
g Core i7 nofo
S Quackle
& Core 2Duo robexaer
B . 4yeMnuoHa mupa
z 3 Pgntlum 4 1996 o CKpa6ay
8 Mepskii Pentium Il Deep Blue
o TpaH3ucTop Pentium ° _ noGexgaer
E . yemMnuoHa mupa
8 no waxmartam
S 8086
S 4004 1994
¥ Chinook
L - Chirpan BHUYbLID
> € YenoBeKoMm
1950 1960 1970 1980 1990 2000 2010 2020 2022 Bpewms (IETLT

Puc. 1: CpaBnenne 3akona Mypa u rexnomnormii VIl
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CTPATETMYECKWE BbI3OBbI

CrnemyeT OTMETHUTD, YTO TEPMVH ~MCKYCCTBEHHBIN VIHTE/IEKT HECKOIbKO JIBYC-
MBICTIEH; B SKCIEPTHBIX cooOILIecTBax CymjecTByeT 6onee 100 ompemeneHmit 3TOro
TEePMIHA, a CIIeKTP IOHMMAaHMs 3TOTO TeEPMIHA 00IeCTBEHHOCTBIO elile mype (Miao
Fengchun, et al., 2021). [Toatomy, 4T06bI M36€KaTh Iy TaHUIIBI, MBI OyeM ClIe0BaTh
unesim Kypuseiina (Kurzweil, 2006), pasmrgas “Cra6siit IV u “Cunpasiit VI Tlog
«Crmabpim VMV» (Takke HasbiBaeMbIM «Y3kuM VV») Mbl TofpasyMeBaeM TeXHOIOTHIO
V1V, orpaHMYeHHYI0 KOHKPETHOJN 3ajjadeil (HAIpuMep, paclo3HaBaHMeM JIMI| VTN
UTPOJL B IIaXMaThl U T.71.). Ml oT™Me4aeM, 4To cadbiit VIV MoXkeT MMUTHPOBATh HEKO-
TOpble KOHKPETHbIE aCIIEKThI 4€JI0BEYECKOTO IIOBEJ,eHN I aBTOMATU3IPOBATh IIOBTO-
patouecss pyTuHHble 3agaun. [loxg «CumbapiM VIV» Mbl OyaeM HOHMMATD CO3aHMe
VICKYCCTBEHHOTO MIHTE/IIEKTA, KOTOPBI IIPEBOCXOANT BO3MO>KHOCTY OOBIYHOTO eJI0-
B€Ka B PELICHNM PAJA PasINYHbIX 3a/la4 OGHOBPEMEHHO. MbI OTMeYaeM, 4TO TPYHO
CKasaTb, CMOXKeM /i Mbl co3iath CrnbHblil VIV B 6/myokaiiiem 6yayieM u 4To OyzeT
OCHOBOJT 9TOIl TEXHO/IOTMY, eC/ OHA OymeT paspaborana. PakTudecky, Bce TEXHO-
noruu VIV, KoTopble 13BeCTHBI B HAIIN HW, MOXKHO KBa/IM(UIMPOBATh KaK C/1abblit/
y3kuit VIV. ITostomy B cTarbe MbI 6yfeM ucnonb3oBaTh TepmyH VIV, moppasymesas,
4T0 310 7Mbbl MV, ecru He ykasaHo MHOe.

1G 2G 3G 4G 5G
OKcMnoHeHUManbHbIi pocT 100 Gbit/s
CKOPOCTY Nepedayn AaHHbIX
OT MOKOMEHMUS K MOKOMEeHUIo 2 Gbit's
2 Mbit/s -

2 Kbit/s 64 kbit/s .

1984 1991 2002 2010 2020

AMPS D-AMPS CDMA 2000 LTE 5G NR

TACS GSM UMTS WiMax

FDMA GPRS HSPA HSPA+

CDMA EDGE

OBmeH aHanorosbiMy Lindbposele cTaHAaapTbl YBenuueHa ckopocTb |P-opueHTMpoBaHHas YBenuueHbl
ronocoBbLIMU c 7 poBoro coe| ceTb, CKOPOCTH
COOBLEHNAMM KOPOTKMX TEKCTOBBIX ~ AMs Nepefadn AaHHbIX  MyMbTUMEAWa M HagexHocTb,
coobLeHuit (SMS) YMeHbLLEHbI 3aAePXKKN,
noaaepska npsmoro
B3anMopeiicTBISA
Mexay ycTpoiicTeamn

Puc.2 VinniocTpamyisa sKCIOHEHIMATBbHOTO YBeTMYEHN:A CKOPOCTI Iepefayy JaHHbIX

C 1950-x ronos, korga Tepmut VIV 61T BBEIEH U CTA CAMOCTOSTENTHHBIM 00D-
€KTOM ]/ICC}Ie,HOBaHI/HU/I, 110 BCCMY MI/IPY 6bUH/I 3aIlIaTEHTOBAaHbI COTHU TbICAY I/[306pe—
TeHWII U ONy6/IMKoBaHO 6osee 1,6 MIU/IIMOHA HAayYHBIX TeKCTOB Ha Temy VIV. B To e
BpeMs, CyAs II0 aHaIM3Y JAHHBIX B Statista (www.statista.com) n Dimensions (www.
dimensions.ai), 6071ee IOIOBMHBI BCEX ITUX MATEHTOB, CBsA3aHHbIX ¢ VIV, 61 omy-
O/TMKOBAHBI 3a TIOC/IEHEE TeCATIUIETHE. ITOT IKCIIOHEHIINATIBHBIN POCT MPUITOKEHUIT
VICKYCCTBEHHOTO MHTE/IEKTA CUIBHO KOPPEMMPYeT C SKCIOHEHI[MAIbHBIM YBe/nde-
HIUEM BbI‘II/ICHI/[TeHbHOI?[ MOIITHOCTI MI/IKPOHPOHCCCOPOB (TaK Ha3bIBaeMbI]7[ 3aKOH




M.B. ®epopos

Mypa, cM. puc. 1) 1 SKCIIOHEHIVIaTbHbIM YBe/IYeH)eM CKOPOCTY Iiepefauyl JaHHbIX
(cMm. puc. 2). [leiicTBuTenbHO, VIV TecHO B3aMMOCBA3aH C BBIYMCINTE/IbHBIMY TEXHO-
norusmu (ITaBnos, 2016; Marepuarnsi, 2020, 2021;), a Tak>Ke ¢ TEXHOTOTUsAMY 06paboT-
Ku U nepepauy nHGopmanuy (cM. puc. 3). DTU TP OCHOBHBIX CTeKa TexHonoruit M1
TIEVICTBYIOT BMeCTe 11, TAKUM 00pa3oM, 00eCIieunBaIOT IPOYHYI0 OCHOBY /IS 11€/I0T0
psna npunoxennit (Biamonte, et al., 2017; Sharaev, et al., 2019; Andronov, et al., 2021;
Babakov, et al., 2021; Kozlovskii, Popov, 2020; Miao Fengchun, et al., 2021; Morozov, et
al., 2021; Khokhlov, et al., 2022), Takux kak knbepcnopt, Xummdeckas MHPOPMaTIKa,
pOOOTOTEXHNKA, MHTE/UIEKTYaIbHOE IIPOM3BOACTBO 1 T.1. (CM. puc. 3).

KuGepcnopt

ViHTennekTyansHoe KomnistoTepHoe 3peHie
NPON3BOACTBO ¥ pacriosHasaHue
obpasos

BeicokonpoussoanTenbHble

BblUMCTIeHNa Po6otoTexHuka

WUckyccTBeHHbIN
WnTennekt

BbluncnutenbHble Uudbposble TexHonoruu
BuomeanumHekas TexHonorum B HedpTv 1 rase
WHdbopmMaTika

O6paboTtka
" nepefava
unHhopmauumn

ArpouHdopmaTika WHTepHeT Belyeii n 5G

BoiuncnutensHoe
MaTepuanoseaeHm1e Xumuyeckue AaHHble

Puc. 3 O6mactu, cBa3anHbIe ¢ TexHonormsamu VI

KoHe4HO, caM MCKYCCTBEHHDINI MHTEIEKT TECHO CBA3aH C METOfaMM aHa/lIu3a
1 06pabOTKM JaHHBIX, @ TAK)Ke CO BCIIOMOTATENIbHBIMY TE€XHONOTYSMY, TAKUMM KaK
BBICOKOIIPOM3BO/IUTE/IbHbIE BBIYVIC/IEHIS, JATYNKY U T.71. CieoBaTe/IbHO, COBPEMEH-
Hbli1 IV MOXHO IpefiCTaBUTh KaK COBOKYITHOCTD TpeX KOMIIOHeHTOB: (i) [JanHsle, (ii)
[Tporpammuoe obecriedenne VIV (B OCHOBHOM a/ITOPUTMbI MAIIVHHOTO MOy4YeHuA (B
OCHOBHOM /IFTOPUTMbI MAIIVHHOTO OOY4eHVs 1 COOTBETCTBYIOIVE OMOMMOTEKN 1
dpeiivBopku) u (iii) [TogmepxuBaromye (BcrioMoraTenpHble) TEXHOMOTUN - BBIYNC-
MUTeNbHAsA MHPPACTPYKTYpa, MHPPACTpyKTypa cbopa 1 Iepefaun JaHHBIX U T.1. —
CM. puC. 4. MOXXHO cKa3arb, YTO caMas “MHTeUIeKTyanbHas dactb Cradoro UM - ato
¢peitmBopky Mammynzoro O6ydeHns; IpuMep TUIIMYHOTO KOHBeliepa MalMHHOTO
O6ydeHns cxeMaTHYHO IIPefCTaB/IeH Ha PIC. 5.

AHanyu3 NOJaHHBIX NATEHTOB ¥ HAYYHBIX NyOMMKALNMI TakKe NEeMOHCTPUpPYeT
YCTOMYMBYIO TEHJEHIMIO CMEIeHNS aKIeHTA C TeOPeTHYEeCKMX JICC/Ie[OBAHMII Ha
IPAKTNIECKYI0 pa3pabOTKy MPOAYKTOB M YCIYT ICKYCCTBEHHOTO MHTE/IEKTA B KOM-
MepuecKyX Lenax. Manmuaoe O6yuenne, rrybokoe o6ydeHe 1 HOBbIE QpXUTEKTY b
HEIPOHHBIX CeTell SBJIAITCA Haubosee IMHAMUYHO Pa3BUBANIIMMUCA 00IaCTAMU
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TEXHOJ/IOTYII MICKYCCTBEHHOTO VIHTE/IEKTa B Ioc/efHye rogbl (Miao Fengchun, et al.,
2021). ToctvkeHns B 9TOV 06/IaCTH IIPUBOJAT K MOSIB/IEHNIO aBTOMATU3MPOBAHHBIX
CUCTeM, KOTOpbIe MOTYT 00y4aThCsl M BBIIIO/IHATD MBICTIUTE/IbHbIE 3a/ja4ll, paHee J0-
CTYIIHBIE TOTBKO MIOAAM. B o6macTu npakrideckoro npumenenus VMV Hanbonee 3Ha-
YUTEIbHBIN IPOTPecc JeMOHCTPUPYIOT KOMIIbIOTEpHOe 3peHMe U 06paboTka ecTe-
CTBEHHOTO sA3bIKa. OfJHAKO, KaK IT0Ka3aHO Ha PUC. 3, CYIIeCTBYeT PAJ MePCIeKTYBHbIX
IPYMEHEHMNI ¥ BO MHOTIX IPYTUX 00/IacTAX.

Cna6bin U/ kak COBOKYNHOCTb OaHHbIX, TEXHOIOTMN U METOA0B

Cnabbin NA*

[aHHble

no:
BubnmoTekn MalmHHOro obyyeHuns,
cpeimBoOpKM U T.4.

« AHanus 6onbLlUMX AaHHbIX

« TexHomnornn o6paboTku AaHHbIX
MopaepxuBatoLLye TEXHOMOMN
(kamepbl, JaTuvku, rpacduyeckue
npoueccopbl, po6oTbl)

* MawwuHHoe obyueHne

ﬂpmmeuaHme: nopgasnsawuiee 60nbLWMHCTBO
COBPEMEHHbIX ,ClOCTVI)KeHVIVI B obnacTn
WCKYCCTBEHHOIO NHTENNeKTa o6ycnosneHo
ycnexom MetTogoB MallMHHOro OGyLIeHVIFI

Puc. 4 OcHoBHbIe KoMnoHeHTh! C1adoro VIV

Mporpamma lr——“—"

MawmHHoro - ] - OcobeHHocTN
ObyyeHus )

Cneyunanuct no o6paboTke faHHbIX

CospaeT 1 BbINONHAET t
Pt l nporpammy MawwHHoro O6yueHus
— Mpasuna Mpenensi
C60p AaHHbIX NPUHATUS « Cb6op AaHHbIX

ThicAuM NpuUMepos BXOAA peLueHuii + MetanapameTpbl
1 COOTBETCTBYIOLUMX PeLleHUi + OBbsAcHUMOCTb
NPUHATMSA peLueHni

‘ mee ‘

Puc. 5 Cxema Iy Ty IpMHATH pelieHNit B 000011eHHOM anropur™e
Manmuazoro O6y4enus

3kecnept
3HaET, Kakne 3rfieMeHTbl
BaXHbl Ans npouecca
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OueBMIHO, YTO TaKOe TEXHOTOIMYECKOe pasBUTHE OyHeT MMeTb JalneKo MAY-
e coumanbHble  KyabTypHble mocmenctsus (Kurzweil, 2006; UNESCO, 2019;
Gurria, 2020; ®enopos, LIBeTkoB, 2021a; ®egopos, L]Betkos, 20216; UNESCO, 2021;
European Commission, 2021). Heo6xopymo pa3paboTaTh cucTeMy KpUTepyeB U Me-
TOJ0JIOTMYECKYI0 OCHOBY I CO3JaHMs CTPATETHi1 YCTOMYMBOIO PA3BUTIA [JIA CTPaH
¥ BCETO YeJIOBEYECTBA B KOHTEKCTE IJIO0AIBHOTO MPYIMEHEHVSI U Pa3BUTHSI TEXHOJIO-
ruit uckyccrBenHoro unremiekTa (UNESCO, 2019; UNESCO, 2021). Mbl oTMedaeMm,
urto /M - 3T0 TexHOMOrMA 001IIeT0 Ha3HAYeHNUSA: OH IpeobpasyeT BCe CeKTOPBI 9KOHO-
MUK 1 COLIMA/bHYIO AeTeNbHOCTD TAKMM 00pa3oM, 4To:

o V1V NOBBICUT TIPOV3BOANUTENBHOCTD B OOJIBIINMHCTBE BUOB JIEATENbHOCTH, ITie
3Ta TeXHOJIOTV MICIIO/Ib3YeTCs;

o /I, paBHo kxak u Tpapuumonusie VIKT, Ho B 6o7blieit cTereHy, BusAeT Ha pac-
npefeieHye TOXONO0B 1, CTIelOBaTeNbHO, Ha COLMA/IbHOE PaBHOBECHE;

o VIV1 6pocaet BbI30B CaMOVAEHTUUKALVIN JIOAEI M BCETO 4el0Be4ecTBa, KOTO-
pas OCHOBaHA Ha pasyMe U MHTe/JIeKTe: CIefloBaTe/IbHO, 3Ta TeXHOMIOTMA IOJHNMALT
CTIO)KHBIE COILMIbHBIE VM 9TNYECKYe IPOOIeMBI.

Cnenys upesam MupoHoBoit (MuporoBa, 2021) o kmaccudukanym rmo6aabHBIX
PYICKOB, MBI MOYXEM BBIJIE/INTH CIEAYIOLIIe OCHOBHBIE TPYIIIbI IJIOOATbHBIX PUCKOB
mpoxoro BHenpenns V.

B rpymry r1o6anbHbIX ceononumuteckux puckoB BXOIAT: KUOEPTEPPOPU3M C JC-
nonb3oBaHyeM VIV, MHCTpyMeHThI BIMAHNA Ha BHYTPEHHIO 1 BHEIIHIOW MOMUTUKY
TOCYZIapCTB, HapylleHye 1(POBOTO CyBEepEeHNTETA TOCYAAPCTB, HOCTOSHHO BO3pac-
TaIoLIas yIpo3a UCIIONb30BAHNA NHCTPYMeHTOB VIV 111 co3manmsa opyXus MaccoBo-
IO YHUYTOXEHU (B OCHOBHOM XVMIMIYECKOTO 11 OMO/IOTNYECKOr0) U T.JL.

B rpymny r1o6anbHbIX 9KOHOMUYECKUX PUCKOB BXOJIAT: UCIIONIb30BAHNE MHCTPY-
MEHTOB MCKYCCTBEHHOTO MHTEJIEKTa /ISl IPOBOLPOBAHNUA (PMHAHCOBOTO Kpu3uca
(mocpencTBOM MaHMIY/LALMI Ha QOHIOBOI OUp>Ke, B KPUIITOBATIOTAX U T.J.), BBICO-
Kasi LleHOBasi HeCTaOMIbHOCTD Ha PbIHKE BBIYMC/TUTENbHBIX KOMIIOHEHTOB, MOHOIION -
3aIyA pPHIHKA BBIYVCTUTEIBHON MHQPACTPYKTYPBI, HECTAOM/IPHOCTD Ha PBIHKE TPYAA
1 HEXBAaTKa [IePCOHATIA.

B rpymmny r1o6anpHbIX 1MexXHOM02U4ECKUX PUCKOB BXOJSAT: HETaTUBHBIE ITOCTIEN-
CTBYVISI HAYYHO-TEXHNYIECKOTO IIPOrpecca, HapylieHue paboTsl Befymx MHGOpMaIy-
OHHBIX CHCTEM, PacTyIlas 9KCIOHEHIMA/IbHAS CTIOXHOCTD MHPPACTPYKTYPBI, HAKO-
IJIeHMe OLIMOOK ¥ aBapuil U T.J.

[pymma r7106anpHbIX COUUANLHBIX PUCKOB BK/IIOYAET: BO3MOXKHBII IPOLOBOTIb-
CTBEHHBII KPU3NC, CIIPOBOIVPOBAHHBIN (HEIIPaBU/IbHO UCIIOTb3YEMbIM) JIOTUCTI-
YeCKUMM IlenoYKaMy Ha ocHoBe VIV, BO3BMOXHOCTD «1i1pOBOI ITaHZEMUN», BO3-
MO>XXHBIE peajibHble ITaH/|eMUV, CIIPOBOLMPOBAHHBIE HOBBIMU WHQEKIMOHHBIMU
3a0071eBaHVIAMI, «CIIPOEKTUPOBAaHHBIMY VIV, TOBBIIIEHHAs MUTPALIYIOHHAS aKTVB-
HOCTb HaceJIeHVsI 3-3a YJaJIeHHON paboTBhl, COIManbHOE HEPABEHCTBO, HOPOXKIEH-
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HOe TeXHOJIOTVISIMM, OTPOMHBIII Pa3pblB B YPOBHE >KU3HY JIIOZieN B «I[UPPOBBIX» U
«HeM(POBBIX» PervoHaX, HefoBepye K BIACTsAM, MOPOXKJieHHOe fuideiikaMu u
IPYTVMU MHCTPYMEHTAMM COL[Ma/IbHBIX MAaHUITY/IAINI HA OCHOBE UCKYCCTBEHHOTO
VIHTE//IEKTA.

IK3uUcmeHyuaIbHble PUCKA - HapyLIeHue 6anaHca MeXY yIpaBlIeHeM M MaHU-
Iy/IMPOBaHNeM B 00IeCTBe, BOSHUKHOBEHNE IPOLIECCOB [ICVHTEUIEKTyaM3aLun 1
Jie30pYeHTaLNY JIIofiell B MHPOPMAIVIOHHOM IIPOCTPAHCTBE 13-3a MOIMEHBI X MH-
TeJIeKTya/IbHbIX (PYHKIVIT ICKYCCTBEHHBIM VIHTE/IEKTOM, IIOABJIeHNS X O1O/IOTY-
eCKVX U IICUXO/IOTMIECKIX MOTPeOHOCTEl ICKYCCTBEHHBIM MHTETIEKTOM 1 CBA3aH-
HBIMY C HUM TeXHOJIOTMAMM (BUPTYa/lbHas PeabHOCTb, POOOTHI U T.1.).

MonapHble AUCKYCcCUn No perynupoBaHnio UCKyCCTBEHHOIo
MHTennekTa B BegyLWMX MeXAyHapoaHbIX OpraHu3aumax

Cy6beKTUBHOCTb N MMo6anbHbIN MeXaHn3m 3awuTa aaHHbIX U «Uudposoro
o6bekTUBHOCTL UU MOHMTOPUHIa 1 OLLeHKN cyBepeHUTeTa» CTpaH

flenaetca nu U/ cy6bekTom nnmn CospaHue BcemupHoro «KoHTponepa» UA? o6 undp wma
o6bekToM npasa? 6es 3anpetos?

Kak 3auturb cBou faHHble?

v

Hakonnenwe n aHanus nHdopmauynmn

0 BHE/IPEHIUM HALMOHAMBHBIX
cTaHgapTos MU Ha ocHoBe paHee
NPUHATBIX MeXAYHaPOAHBIX COrMaLLeHNit

HapsopHble thyHKUM B COOTBETCTBUN
¢ Byaywmm «global Al regulatory
regtime»

nasHbIit Bonpoc: kTo ByaeT
KOHTponupoBaTb «KoHTponepa»?

(o] no perynup WA np CSl Ha CaMOM BbICOKOM MexayHapoaHoM ypoBHe (IOHECKO, Coset EBponbl (CoE),
MesxayHapoaHas OpraHnsauus no CtaHaaptusauum (ISO), MexayHapoaHas OnektpoTexHuyeckas Komucens (IEC), UHeTUTYT UHxeHepos
OnekTpoTexHukn 1 AnektpoHukn (IEEE), EBponeiickas Komuceus (EC), OpraHusauus SkoHomudeckoro CoTpyaHudecTsa u Passutua (OECD))

Puc. 6 Ciops! no nosopy perymuposannsa /1

[TopBOMA MTOT, MOXKHO CKa3aTh, YTO OJIHON M3 ITIABHBIX 9K3MCTEHIIMAIbHBIX YTPO3
AB/IACTCA TaK Ha3bIBaeMbIll (PeHOMEH «OIaCHOTO 3HaHMA» (MupoHoBa, 2021). Omac-
HbIe 3HAHVII MOXXHO OIPEe/TUTh KaK MH(POPMALVIO, TIONYYeHHYIO B XO/le HAyYHBIX JIC-
CTeflOBaHMIA, Pa3pabOTKM U aHa/MN3a OONMBIINX JAHHBIX C IIOMOIIbI0 MCKYCCTBEHHOTO
VIHTEJIEKTa, HEeTaTVBHbIE MOC/IECTBIA KOTOPOII Hallle 0OI[eCTBO He BCEIZia MOXeT
3¢ eKTMBHO KOHTPONMNPOBATh. ITO 0COOEHHO AKTYANbHO JJIA MCTonb3oBanuA VIV B
TaKVX 00/IaCTAX, KaK TeHHas IH)KeHepys, AflepHast QUaNKa, XUMIYecKue HayKu U Ty-
MaHNTapHbIe TEXHOJIOTVN. B kOHeYHOM cyeTe, 9TO pO6/IeMa STUKY HayKH, LIeHHOCTel
1 GOopMUpPOBaHNA TYMaHUCTUYECKUX UjieaioB B obmacty rexuonoruii VIV. Ilpusenen-
HOe BblIIe 00CYX/IeHNe IPMBOAUT HAC K BBIBOY, YTO IIPAKTUYECKU HEpEeTyIupyeMoe
(Toxa) pasBuUTHE VICKYCCTBEHHOTO MHTEJIEKTA, €C/IV OHO OyfieT MpOfo/KaThes 6e3
HaJJIeXKAIIEero KOHTPOJIsSL CO CTOPOHBI PEryIMpPYIOIUX UHCTPYMEHTOB, MOXKET IIpMBe-
CTM K KaTacTpoduueckuM I7106a1bHBIM IOCTeACTBIAM. OHAKO Ha MHOTMX HAI[Vo-
HA/IBHBIX ¥ MEX/YHapPOJHBIX IAaTOPMaX PeryImMpoBaHus BeAyTCsA BecbMa IIONAp-
Hble CIIOPbI 110 CaMbIM OCHOBHBIM IPYHIUIIAM PEeTyIMpOBaHNA, ! IOKA HET YETKOTO
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pelIeHNs, KaK HOCTUYD JKeaeMoro 6amaHca MeXIy 0e30IacCHOCTDIO M TeXHOJIOTIYe-
cKoit cBobOozoi1 (cM. puc. 6). [Toaromy B crieytoleM paszerne Mbl 00CY/IIM OCHOBHbBIE
MEeXX/[yHapOJHBIe I HAIlYIOHATbHbIe MEPOIPVATYIA 10 pa3paboTKe HOPMATUBHO-IIPA-
BOBOJI 03Bl J/151 ICKYCCTBEHHOTO MHTEJIIEKTA.

Perymuposanue rexnonoruii VIV: Bce eme ncnpiranne

OnuyuM u3 Hanbonee MHPOPMATUBHBIX ITOKa3aTeNnell TeHAEHIMIT B 00/1acTy Tex-
HOJIOTUI ABAETCA COfep)KaHMe COOTBETCTBYIOIIMX TEXHONMOTMYECKMX CTAHIAPTOB U
HOpPMaTMBHBIX TOKyMeHTOB (Materials, 2020, 2021). AHanu3 TOKYMEHTOB, CO3/JaHHbIX
IULA CTAaHAAPTYU3ALVIN V1 PETYIMPOBaHVSA TeXHonoruit VIV u 60nbIuyx JaHHBIX, T03BO-
JIfeT HaM YBUZETD IIPUOPUTETHI Pa3pabOTOK B Pa3NMyYHbBIX CTPaHAX, a TAKXKe Ce/aTh
BBIBOJIBI O [€ATebHOCTY KOpIOpanuii, paspabarsiBaromyx Texaonoruu V.

Mouemy UM TpebyeT cTaHpgapTmMsaumn?

M B E OE

BasoBble KOHLeNUUn Ba3soBble npaBuna ENMHULIBI N3MepeHUH, TouHoe HayuHoe
npasunbHoOro ansa TeXHDﬂDrMﬁ, KaTeropum v 1.4. noarsepxaeHue
TEXHUYECKoro KOTOpble GyAyT pasBnThbl [ANA XOpoLUero KayecTsa MHOTMX HEOAHO3HAYHbIX
perynupoBaHusi B 6yaywiem n3MepeHnit TepMUHOB

BusHec HUOKP Paspa6otka CucremHoe
no MpPou3BOACTBO

KoHeuHbI# nonb3oBaTenb - pa3pa60TqMK TEXHONOrumn

maBHble npobnemsi: (i) cTaHAapThl B OCHOBHOM paspaboTaHbl As Y3KUX TEXHOMOMMYECKMX HULL;
(i) B @kcnepTHOM coobLecTBe cylecTByeT bonee 100 onpenenenuin tepmuna UA;
(iii) cTpemMuUTENBHOE NOSIBNEHUE U PA3BUTUE HOBbIX TEXHOMOMMUIA

Puc. 7 OcHOBHBIE 6apbepbl MeXY Pa3TMYHBIMU 3aMHTEPECOBAHHBIMY CTOPOHAMU
texHonmoruit VIV u cioco6sI MX ycTpaHeHN: ¢ HOMOLIBIO HAIIEKAIMX MEXaHI3MOB
CTaHJAPTU3ALNN

CrpemutenbHbIN pocT pbiHKa TexHonoruit VIV norpebosan popmmpoBanme Hop-
MaTMBHOI 6a3bl [IS NMOCTERYIOIETO PeryIMpOBaHNA JMCIONb30BAHNA PELIeHNiT Ha
ocHoBe VIV ¢ OCHOBHOII 1I€/IbI0 IIPEAOTBPALLeHNA BPESHOIO BO3JEIICTBIA HA JIIOEN
u obmiecTBO B 1jenoM (cM. puc. 7). B To >xe Bpemst 6oree mmy MeHee OCMBICTIEHHBbI
npotecc GopMUPOBAHUSA HOPMATUBHON 0a3bl HadajIcs TONbKO B 2010-x ropax, Koraa
cucteMsl VIV y>xe ObIIu BHEIpEHBI B psiie 00/macTeil.

KitroyeBbIM HanpaB/IeHMeM B CO3/IaHVM MHTETPYPOBAHHO CYICTEMBI MEXXIYHAPOS -
HOTO Pery/IMpoBaHis B 00/IaCTY ICKYCCTBEHHOTO IHTEJIEKTa ¥ CKBO3HBIX TEXHOJIOT I
ABJIACTCS CTAaHAAPTH3AINA, PE3Y/IbTaThl KOTOPOII I10-Pa3HOMY BOCIIPMHIMAIOTCS 00-
IIVPHBIM SKCIEPTHBIM COOOIIECTBOM ¥ Pa3IMYHBIMMU TPYIIIAMMU 3a/HTEPECOBAHHbIX
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CTOpOH (pa3paboTUMKy, PeryIupyoline OPraHbl, MH>XEHePbI ¥ II0/Ib30BaTeNN, MPo-
MBIIUIEHHBIN Y aKaleMIT9eCKIil CEKTOPBI, TOCYAApCTBEHHBIe yupexxienns). He Bcer-
fla BO3MOXKHO COXPAaHUTH Oa/IaHC MHTEPECOB, IOCKOIbKY TeXHOIOTMYECKast TOBECTKA
JIHSI ALIPYOPY MMeeT MHOXKECTBO SIBHBIX 1 CKPBITHIX KOH(Q/IVKTOB IHTEPECOB, KOTOPbIE
BO3HMKAIOT IIPY OIIPefie/IeHNI IPUOPUTETOB B OONBIINHCTBE 00/1acTell CTaHZAPTU3A-
nym. Kpynuble IT-xoMnannm ABIAITCA BaXXHBIMYM MIHBECTOPAMM B MICCTIEJOBAHNUA B
0671acTy CTaHAAPTU3ALNY UCKYCCTBEHHOTO VHTEJIEKTa, BK/I0Yas (MHAHCHPOBaHMe
IVIOTHBIX MCIIBITAHWI U TIPOBEJIeHNe KPOIOTINBOI PabOTHI IO 0006IeHII0 MHEH I
MEXXJ[yHapOIHBIX 3KCIIepToB. [IouTy Bce pegakTops! 1 pa3pabOTUMKI CTAaHAAPTOB JIC-
KYCCTBEHHOTO MHTEJUIEKTA U CBA3AHHBIX C HYMM JJOKYMEHTOB CBA3AHBI C IJI00A/bHbI-
MJ TPAaHCHAIMOHATbHBIMY KOpHOpanuAMM, TakiuMu Kak Microsoft n Alphabet.

IlokyMmeHTBI, TpeOyeMble B KaueCTBe pe3y/bTara IpolLiecca CTaHAAPTU3AINM, B OC-
HOBHOM VIMEIOT CTIeAYLil (opMaT: MeKIYHAPOSHDIN CTAaHAAPT, TEXHIYECKNI OT-
4eT MY TexHudecKas crenudrkanysa. Kpome Toro, MoxeT ObITh paspaboTaH HabOp
JIOKYMEHTOB 711 pOpMUPOBAHYISL CepUU CTAHJAPTOB, €C/IN 06/1aCTh CTAaHAPTUIALVIN
OXBAaTbIBaeT aCIEKThI, KOTOPBIE IBHO PA3MIe/AI0TCS IIOTPEOUTETISMIL

OcHOBHbIE MEXIYHAPOJHbIE MHUIMATHBBI 110 CTaHAApTU3aLuy TexHonorui VI
ObUIM peanm3oBaHbl yepe3 [logkoMuTer no uckyccTBeHHOMY MHTemiekTy (PC 42) n
O6benuuennbiit Texundecknit komuret 1 (OTC 1) «/HPOpMaIOHHBIE TEXHOMOTUI»
MesxpyHapogHOI OpraHu3anyy 1o CTaHAApTU3ALUY ¥ MeXXTyHapOIHOI 57IeKTpOoTeX-
Hyrgeckoyt komyceyn (ISO/IEC)! cosmannbii B 2017 ropy. B ropaspgo meHblueit cTe-
IIeHN OHV OOCY)KHAIOTCA M Pa3BUBAIOTCA B MeXIYHApOJHOM COK3€ 3eKTPOCBA3N
(ITU). OkcmepTHYIO MOAAEPKKY IPOLIECCY CTAaHAAPTU3ALMM TAKKe OKasbIBaeT VIH-
CTUTYT VIH>XEHEPOB M0 a7eKTpoTexHuke 1 anekTponuke (IEEE).

B HacTosIee BpeMsi OCHOBHOJ aKIIeHT [Py pa3paboTKe CTaHZAPTOB CMeEllleH Ha
cnepytone obmacty npuMenenus cucteM VIV: bonpume pannsie (b]]), nHTemexTy-
aJIbHbIe ¥ aBTOHOMHBIe TpaHcnoprHble cpenctBa (IATS). Ocoboe MecTo B cTanfapTui-
3aIMM TAKXKe 3aHMMAIOT BOIIPOCHI ITOBbILIEHNA foBepus K cuctemaM VIV, ynpasnennsa
PUCKaMU, STUKY ¥ TTIPOO/IeMBI IPEAB3ATOCTY VICKYCCTBEHHOTO IHTE/IIEKTA.

C 2018 ropa mpOBOAUTCS OT/e/NbHAS PabOTa IO TEPMIHONIOTMYECKOI ¥ KOHIIENTY-
a/IbHOJ CTaHJAPTU3ALMU CUCTEM MCKYCCTBEHHOTO MHTE/IEKTA - OCHOBOIIO/IATAOLIe-
ro gokymeHnTa ISO/IEC (ISO/IEC 22989 - AI - Concepts and Terminology) mma Bcex
CTaH/IapPTOB, CBA3AHHBIX C ICKYCCTBEHHBIM HTE/UIEKTOM, KOTOPbIE Y>Ke IPUHATDI M/IN
IJTAHUPYIOTCS K IPUHATHIO

dopmupoBaHye psfia MeX/YHAPOJHBIX CTAHJAPTOB B 00/1acTy 6a3 JaHHBIX UAET
CeMVMWWIbHBIMM IIaraMy. HecMOTps Ha JaBHO Ha3peBIIYI0 HEOOXOVIMOCTD CO3/JaHMA
byHIaMeHTaIbHOI TEPMUHONOTMYECKOIT 6a3bl JaHHBIX, KOTOPas 3a/l10KiIa 6bl OCHO-
BY JULS1 TOCTIEAYIOLIMX JOKYMEHTOB B 3TOI 00/IaCTH, IPYIUX TEXHUYECKVUX 00/MIACTAX 1

' https://www.iso.org/committee/6794475.html
2 ISO/IEC DIS 22989 Information Technology — Artificial Intelligence — Artificial intelligence concepts and terminology

&
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CMEXHBIX 00/IaCTAX CTAHZAPTU3ALMNIL, IO CUX IIOP He CYLIeCTBYeT BCeoObeMIIoelt
TepPMMUHOIOTMYECKOIT 11 KOHLIENITYaIbHOI OCHOBBI. [J0BO/IbHO BHYLIMTEIbHASA IPYIIIA
crpaH (CIIA, Knrait, Vipnanpus, Kopes, Snonns u 1.1.), IpefcTaBIeHHas UX HAy4-
HBIMY 9KCIIEPTaMI U O13HeC-COO061IeCTBOM C 00BEKTUBHO Pa3HBIMMU VICXO[JHBIMM O]
XOfaMyl K TIOHMMAHMIO 6a3bl JAHHBIX, KpailHe Me/IEHHO IIPUXOANUT K KaKVM-TO KOH-
CEHCYCHbIM pemieHVAM. CTaH/JapThI NOABJIAIOTCA 10 ONpPee/IeHHBIM acreKTaM 6a3bl
JIAHHBIX, OTCTAIOLIVM OT BpeMeHY pa3paboTKIL, HAIIpYIMep, U3 JOKYMEHTOB B 00/1acTI
Ka4yecTBa CYCTeM MCKYCCTBEHHOTO MHTE//IeKTa.

Ha HarmoHa/nbHOI apeHe, B KOHTEKCTe OO/bIINX JaHHBIX, B Poccum puHAT aHa-
Ior 6a30BOTO MEX/[YHAPOJHOTO CTAaHJAPTA — IIPEABAPUTE/NIbHBIN HAIVMOHAIbHBIN
crargapt (ITHCT) - «VHpopmanyoHHbIe TexHONMOIMY. bonbinne gaHHble. TunaHas
apXUTEKTypa». ITOT JOKYMEHT 0ObACHAET Hanboee BaKHYIO TEPMIHOJIOTUIO U YKa-
3bIBaeT COOTBETCTBYIOIIVE 00/IACTH IIPUMEHEHNA.

TexHymuecknit 0TYET, KOTOPBII, IO CYTH, TIPEACTAB/AET COO0II ONICaHNMe TapaMe-
TPOB 4e/I0BEYECKOTO «JOBEPUs» B 00/1aCTV IPYMEHEHN TEXHOIOTUII ICKYCCTBEHHOTO
MHTenneKTa, 6b1 omry6rmkoBan ISO/IEC B anperne 2020 roga. BosnukHOBeHMe demo-
BEYECKOTO «[[OBEPIs» K TEXHOMOIMAM MCKYCCTBEHHOTO VIHTE/IEKTA CBA3AHO C 0becIIe-
YeHJeM VX IPO3PaYHOCTH, OOBACHIMOCTH, YIPABIAEMOCT! U T.1. HA TPeX YPOBHAX:
dusmyeckoM, KubepHeTIYeCKOM 1 COIMATbHOM. B paMKax MexTyHapOTHOM UCKyC-
CUY TIO CTaHJAPTU3ALUM IPEAIOIATaeTCs], YTO «JOBEpUe» TO/DKHO OBITh 00ecedeHo
Ha BCeX 9TallaX B3aVMOJENCTBMA U MCIOIb30BAHMA CUCTEM VICKYCCTBEHHOTO MHTEN-
JIeKTa JIIOIbMY, YTO IIPMBOANT K TaK HasbiBaeMoil KoHuenuuu «Josepennoro VI»
(cMm. puc. 8).

2. Cospartb arperaTop 3. ONTuMU3upoBaTh
1. Co3gatb cuctemy
e — ONA CYLIEeCTBYOWNX rMaBHblE PerynsTopHble
KHaceu cTaHAapToB NPUHLMMbI

Anroputmsl U/ MexayHapoaHas opraHusayns no CtaHgapTusaumnm (1ISO) Tpeanoxerve Haubore
MaLlUnHHOro oﬁyueHml MesxpyHapoaHast SnekTpoTexHudeckunii komucems (IEC) noaAXoAsALLMX

nTAa. WHCTUTYT UHXeHepoB SneKkTpoTexHMkv n SnexkTpoHnkm (IEEE) METPUK U T.4.
PasnnuHble HaUMOHanLHsIe CTaHAaPTEI
ntAa.
Mzt v BO3MOXHO NOMYUUTCS CO3AATE
YHUKanbHYo CTPYKTYPY perynsaumu
lNposepAemocTb |

HapexHbin

‘YnpaBnaemocTs

@»@»

|
CrabunbHocTs

Puc. 8 Komnonents! «[Josepennoro VIV» u myTh co3ganms ONTIMATbHOI
PeryIATOPHON CTPYKTYPbI
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17151 CTIOXKHBIX CHICTEM, OCHOBAaHHBIX Ha MAIIVTHHOM 00y 4eHIN, HaIeXKHOCTb 0ObIY-
HO ITOHMMAeTCS KaK aOCOMOTHO YeTKue popMai3yeMble CBOVICTBA CUCTEM, TaKIe KaK
CTabMIBHOCTB, HAfIe)KHOCTD (OHA K€ YCTOIYMBOCTb), TAPAHTIPOBAHHAS CXOAUMOCTb,
0€30I1aCHOCTb, YCTOYMBOCTD K aTaKaM — TO, YTO M3BECTHO KaK YCTOITYMBOCTD, @ TaK-
ke HabOp CBOJICTB, TaKMX KaK KOH(U/EHIMATBHOCTD JaHHBIX, TO eCTb, AuddepeHn-
anbHast KoHduaeHmanbHoCcTh (Materials, 2020, 2021).

OTMeTuM, 4TO HaJeXHOCTb, TAKXKe M3BECTHAA KAK YCTONYMBOCTD, AB/IACTCA
CBOETO POJia METaCOOCTBEHHOCTBIO, KOTOPas OMMCHIBAET COXPAaHEHMe OIpeyieeHHO-
ro 6a30BOrO CBOJICTBA, TAKOTO KaK, HAIIPUMEP, TOT )K€ YPOBEHDb CTAOMIBHOCTHU HPK
Ha/IM4UM HEKOTOPBIX HEOIpefieNleHHOCTEN 1 omMOO0K B cucTeMe. Takke 3TOT TePMUH
0603HaYaeT ycToimInBOCTb K oMexaM. Camblit OaHaIbHBII IPUMeP 371eCh - KOTZa M-
HMMaJIbHOE VICKa)KeHMe BU3Ya/lbHO MHPOPMAIMM IPUBOJUT K CEPbe3HON OmmbOKe
KmaccuUKaImm: aBTOMOOMIb MOXKET IPVMHATD IIeleX0fjia 3a CTOO MIN, CKaXKeM, 3a
MyXy Ha 1060BOM cTekjte. V aTo He OyaeT KIaccupuIpoBaHo KaK HeKast OIaCHOCTb,
KOTOPOJI He0OX0OAMMO 130eraThb TONbKO IIOTOMY, YTO M300paXkeHye HEMHOTO 3alIyM-
nero (Materials, 2020, 2021).

I depennmanpHas KOHPUASHINMATBHOCTD — 3TO CBOJICTBO, KOTOPOE 3aK/II0Ya-
eTCsl B TOM, YTO CUCTeMa MOXKeT 00eCIeuNThb ONpe/ie/leHHbll YPOBEHb 3allUThI Iep-
COHAJIBHBIX JIJAHHBIX II07b30BaTesA. OTKa30yCTONYMBOCTD O3HAYaeT CIOCOOHOCTD
THOJIiepXKMBAaTh HOPMa/IbHOE (PYHKIMOHMPOBAHME, B TOM YIC/Ie CTabM/IbHOE, BBIIO-
HAIOIlee OTPaHNYEHN 1 TaK flajiee, Py HA/INYMM HEMCIPABHOCTU B JATUMKAX VTN
B JICIIOJIHUTE/IBHBIX MEXaHM3MaX, TO €CTb B YCTPOICTBAX YIPaBIeHNA, M TaK fajee
(Materials, 2020, 2021).

YeroitunBocTh u muddepeHianbias KOHQUAEHINATBHOCTD - OTHOCUTEIBHO
HOBbIe KOHIIENIVM. DTO OIpefie/ieHHbIe CBOJICTBA, KOTOPbIE MOXXHO PacCMaTpyUBaTh
KaK IOATUIIB HaIeXKHOCTY M CTAOVM/IBHOCTY, HO Y HUX €CTb HEKOTOpas crenyuka.
Bo3moykHO, B OyaylieM Takux CBOMCTB-MHAMKATOPOB OyzieT emje 60/blue, yINThIBASA
crenmduKy MCKyccTBeHHOro nHTeIekra (Materials, 2020, 2021).

B 6mkaitiem Oynyiem (rarMaHCKMMM JOKYMEHTaMy B OO/IacTy CTaHAPTH-
3aLUM VICKYCCTBEHHOTO VIHTEJIEKTA CTAHYT CTAHZAPT TEXHNYECKOTO PeryIMpoBaHNA
VICKYCCTBEHHBIX HEIPOHHBIX CeTell 1 TeXHMYECKVIT OT4eT 00 MX XapaKTepMCTUKAX
cTabunbHOCTY, TPUHATHIN B 2021 romy. OCHOBHOII 3aj1a4ert TUX JOKYMEHTOB SIBJISIET-
A perymipoBaHye KOHTPO/IA Ha 9Tare pa3paboTKy IPOrpaMMHOTO IIPOAYKTa B pas-
JIMYHBIX OTPAC/ISIX IPOMBILIIEHHOCTH U TIPaBUJI CepTU(UKALIN 57IeMEHTOB CUCTEMBI
JULSL OLIEHKM VX CTaOWIBHOCTY, C COOTBETCTBYIOIIVM 0alaHCOM MHTEPECOB CO CTO-
POHBI MHXXEHEPOB 1 IpousBopuTeneil. Hampumep, AMepuKaHCKIII HalMOHA/IbHbIN
VHCTUTYT cTaHAApTOB (ANSI) BBICTYIIUII ¢ IIpe/IOXKeHVeM 3allOTHUTD TeXHNYECKYI0
cnenmdukaiyio ISO/IEC PC 42 B o6macTy 1jerneit 1 METOROB MAIIVHHOTO O0y4YeHNS 1
CUCTEM UCKYCCTBEHHOTO VIHTE/IEKTa. B HeM mepedyic/ieHbl MeTObl, KOTOpbIE I103BO-
JIAIOT TIOBBICUTD OOBACHNMOCTD CUCTEM UCKYCCTBEHHOTO MHTE/IEKTA [/Is Pas/IMYHBIX
3aHTePECOBAHHBIX CTOPOH (pa3pabOTYMKOB, IIO/Nb30BATENIel, TOCTABIINKOB, Pery-
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JIMPYIOIVIX OPraHOB). MeTORbI pasInyaoTcs IA KaXJO0il TPYIIIBI 3aiHTePeCOBaH-
HBIX CTOPOH. [I/11 pa3paboTYMKOB 9TO O3HAYaeT YCUJIEHUE aCleKTOB 0e30MacHOCTI
U TeXHIYECKOI HaJIeXHOCTY; /LA TI0/Ib30BaTeNell — CTelleHb JOBepys K CUCTeMe WK
MeTOZY, YTOOBI CyO'beKTMBHOCTD He UTPajIa CYIeCTBEHHOI POJIV; /I TOCTABIMKOB -
co0rrofieHie HOPMATVBHBIX VM TEXHNYECKVIX PEIIAMEHTOB, A [/ PeryIupyIIX Op-
TaHOB — IIOHMMaHIVe BO3MOXXHOCTEI 11 OTPAaHNIEHMI IIPU CO3TAHNI VHHOBALMOHHBIX
bpeitMBOpPKOB.

OyHkyuoranvHas 6e30IaCHOCTh CTaja aKTyaJlbHON B XOJe PasBUTHUS METOJIOB
MAIIMHHOTO 00y4YeHMs 1 CBSI3AHHBIX ¢ HUMY TexHonmornit VIV, kotopsle cospanu Ha-
IpaBjIeHNe NHTEPeca B MH)KEHEPHOM JieJie, HOCTPOeHNN 0e30I1acCHOrO Mupa Ha OCHOBE
VHHOBAaLMOHHBIX pemtennit. Ha 6-m mnenapuom sacemanum ISO/IEC SC 42 B anpene
2020 roga 6bUT IIpeJIOKeH MPOEKT MO (PYHKIMOHANBHOI 6€30IaCHOCTU CUCTEM JIC-
KYCCTBEHHOTO MHTE/IEKTa, KOTOPBII HOC/Ie KOPOTKOTO 0OCYXX/ieHNs OBIIO pelIeHO
peamusoBatb B ¢opmare TexHmueckoro ordera ISO/IEC SC 42. OyHkumonanbHas
0€30IaCHOCTD UTPAET BXXHYIO POIb BO BHEAPEHNI MaTeMaTUIeCKIX MOJie/elt, C II0-
MOIIIbI0 KOTOPBIX peann3yeTcs MpUMeHeHVe TOV VIV IHOV TeXHOIOTVM VICKYCCTBEH-
HOTO MHTe/UIEKTA. VIX CBOIICTBA OTpa)kal0T COOTBETCTBYE TEXHONOTUM M CUCTEMBI
VICKYCCTBEHHOTO MHTe/IEKTa 0COOBIM IpaBmiaM 6esomacHocTu. Ecmu cymecTByoT
00'BSICHMMBIE U IOHATHBIE 3aBUCUMOCTI MEX/Y K/IIOUEBBIMY [IapaMeTpaMI, OIpeie-
JIAIONIVIMY TOBeJIeHVe MaTeMaTIdecKol pyHKIVM, KOppeLanysa Mex 1y Hab/moaeMbl-
MJ1 BXOZJHBIMU VI BBIXOZHBIMM JAQHHBIMM OU€BMHA, TO MOJie/b OyfieT IPO3pavHoOil 1
sddexTuHOIT. OfHAKO P13MYECKOe SBIEHNE, OMICHIBAEMOe MOJIENbI0, MOXKET OBITH
OYeHb CJIOKHBIM, IMETb OUY€Hb MaJIblil MAacIITA0 M/IN He MOXKET HabO/IIoaThcA 0e3 BIu-
AHMA 9KCIIEPYMEHTA/IbHBIX JAHHBIX, KOTOpbIe He MOTYT OBITh ONVMCAHBI HAYYHO 000-
CHOBAaHHOJI MOfie/bo. Bce 9TO BBI3BIBAET TPYLHOCTY B IIOHVMAHUM U BepuyKaIn
MOJIe/IN, BHOCUT JBYCMBICTIEHHOCTH 1 ONIPEfIeZIEHHYIO CTENIeHb HeOIPefieNNeHHOCTH.

Texuuueckuit ordeT 0 PpyHKIMOHATBbHO 6e3omacHocTH VIV cory>kuT onucaHueM
TOT0, KaK KOHTPOJIPOBATh 6€30I1aCHOCTD, PUCKYU 0€30MaCHOCTI U MX CBSI3b C CUCTe-
Mamy 1 TexHonoruamu VM, a taxke kmaccudumypyer texHonorvu VIV u ypoeHb
UX BO3MOXKHOTO ¥cronb3oBanms. Kmaccsl (1-3) oTpakaloT BO3MOXKHOCTb OOIbIIeit
BapMATMBHOCTY IIPY IPYIMEHEHNN B Pa3/IIIHBIX 00/IACTAX, OT HATNYVI YETKUX PEKO-
MeHJAIMNII 110 KpUTEpUsM 0e30IIacCHOCTH 0 HEBO3MOYXHOCTY CO3JIaHMs TpeOOBaHMi
6esomacHocTy BoobIe. YpoBHM (A-D) MOKa3bIBAIOT CTeNeHb BIMAHMSA KOMIIOHEHTa
cuctems! VIV Ha 6esomacHOCTD B 1jeioM. KpoMe Toro, B JOKyMeHTe MCII0/Ib30Ba/Iach
KOHIIETI[VsI YPOBHS aBTOMATU3ALH ¥ KOHTPOJISA, CTEIIeHN IIPO3PAYHOCTI ¥ OOBSCHM-
MOCTH peleHnI! (OT TOMTHOCTHIO TPO3PAYHON CHICTEMBI [IO «4€PHOTO AIIMKA»), & TAKXKe
JIpyTHe aCIeKThl, CBA3aHHBIE, B TOM 4NCIIe, C PU3MYECKMMI KOMIIOHEHTAMI CYCTEM.

Taxum 06pasoM, QyHKIMOHANMbHAA 6€30IACHOCTb MOXKET OBITh CHEUMPUIHOI
U 3aBUCETb OT IIPYMEHEHNS CUCTeMbl MCKYCCTBEHHOTO MHTE/IEKTa. ITO OTKPbIBAET
BO3MOXKHOCTb pean3alyi ero acleKToB C UCTIOIb30BAHNEM PA3IMYHbIX IIOXO0/I0B Ha
TOM WJIJ IHOM 3TaIle XII3HEHHOTO IMKJ/IA CUCTeM MICKYCCTBEHHOTO MIHTE/IEKTA.
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Boimreykasanuble okyMeHTsI 66Ut cospanbl B ISO / IEC mst toro, 4to6s! chop-
MUPOBATh OOLIMPHYIO U MCYEPIIBIBAOIIYIO 0asy I CTaHAapTa WK CIelypUKaLum
JULA TECTUPOBAHMA CUCTEM MCKYCCTBEHHOTO MHTE/IEKTA.

VIcKyccTBEHHBIN MHTE/UIEKT Y COLMATIbHbIN
PEITHHT: OCHOBHbBIE PUCKIL.

Bo3Mo)xHO, 01HOIT 113 HanbosIee CIIOPHBIX 00/IACTell IPYMEHEeHVs ICKYCCTBEHHO-
IO VIHTEJIJIEKTA SIB/IeTCS MICIIONb30BaHe MCKYCCTBEHHOTO MHTEIIeKTa [Isl pa3paboT-
KU cucreM couyanpHoro peritunra (Oegopos, 1IBeTkos, 2020a; Penopos, LIBeTKoB,
20216). Bkparue, cucTeMy cOIMaabHOTO PEMTIHHTA MOXKHO OIIpeleNnTh Kak Habop co-
IVIaIbHBIX [T0Ka3aTeriell, OlleHNBaeMbIX aBTOMATV3MPOBAHHOI cucteMoii (boponki,
2004; Meadows, 1998). Ha ocHOBe BBIXOJHBIX JAHHBIX (PeJTVMHIOB VIV MHAVBUJY-
QJIBHOTO PEITVMHIA) TOCYAAPCTBEHHBIE YUPEXKIEHNUS U OOIIeCTBEHHbIE MHCTUTYLVIN
bOpMUPYIOT MOZIe/Ib B3aMMOEICTBIA ¢ KOHKPETHBIM IPaXKJaHNHOM. MBI OTMedaeMm,
YTO MHOT¥E TaKye CHCTeMBbI OblIM pa3paboTaHbl B 00IaCTAX, CBSI3aHHBIX C 00pasoBa-
HrreM (Miao Fengchun, et al,, 2021). EctecTBeHHO, 4TO B KadecTBe 3¢)(eKTHBHOTO MH-
CTPYMeHTa aHa/mM3a JaHHbIX VIV cTam momy/iapHbIM MHCTPYMEHTOM 1A pa3paboTKy
Pa3NMYHBIX PETMOHANbHBIX 1 HAIIIOHA/IbHBIX CUCTEM COLMAIbHOrO peiiTuHra. OpHa-
Ko HepjaBHue uccnenosanns (Penopos, LiBetkos, 2020a; emopos, LIBeTkoB, 20216;
Lindre, 2022), B KOTOpBIX aHa/MM3UPYIOTCA 9((EKTHI CHCTEM COLMATIBHOTO PeiTIH-
ra, BHEPEHHBIX B Pa3HBIX YaCTSAX [JIAHETHI, BIABUIN HECKOTBKO (yH/IaMEHTaIbHBIX
npo06/IeM TaKMX CUCTEM, KOTOPbIE MbI KPaTKO PAaCCMOTPMM HIDKE.

Hiwke nepeunciieHbl OCHOBHbIE IIPO6/IeMbl KOHIIETIIIV COLMAIbHOTO PEMTUHTA.

1. Henpospa4HOCTb IIpaBuUJI U aITOPUTMOB, HA OCHOBE KOTOPBIX CUCTE€MA COLIM-
QJIbHOTO PEeNITMHIA OlieHUBaeT MoBefieHNe yenoBeka. CoBpeMeHHbIe CUCTEMBI COLU-
aJIbHOTO PENITMHIA HEIIPO3PayHbl, IIOCKOIbKY OHM, KaK IIPABUJIO, 3aTPYSHAIOT JOCTYII
K MHPOPMaLM KaK O Ipoliecce pa3paboTKy IIPABWUI Y KPUTEPYEB OLIEHKY JIe/ICTBII
YeIoBeKa VIHTEJIEKTYa/IbHOI CUCTEMONL, TaK 1 00 MMeHax pa3paboTunKoB. B cBsasu
C 9TUM BO3HMKAET BOIPOC O CTENIeHV OTBETCTBEHHOCTY PaspabOTYVMKOB 1 BIIaJie/b-
1|eB TAKUX CYCTEM 3a IPUHATHE PELIEHNI, KOTOPbIE MOTYT IMETb OTPOMHOE 3HaYEeHME
JUIS1 MAJIIOHOB TPaKAaH. B TO >xe BpeMs 0CcTaeTcs HeACHO, KaK CYCTEMA COLMANIbHO-
ro peifTuHra, KoTopas nucuonbayetr VIV s 06paboTky OrpoMHBIX 06beMOB JaHHBIX
TPXZIaH BO BCeNl CTPaHe WM OT/ENbHO B3ATOM OOIeCTBe, HA CaMOM Jiefie IIPVHU-
MaeT pelIeHNs, TIOCKONbKY OOJBIIMHCTBO anroputMoB VIV paboraror 1mo mpuHIm-
Iy KIaCCMYECKOTO «4epHOTO ALIMKA». ITO O3HAYAET, YTO BBIXOJIHbIE PE3Y/IbTAThl HE
IOJpa3yMeBaIOT OOBACHEHNA IPUYVH U 0OCTOATENLCTB, 110 KOTOPBIM CHCTEMa MCKYC-
CTBEHHOTO VIHTEJI/IEKTA Jie/IaeT BHIBOJDI M IIPMHMMAET pelleHns. JIoam MOTyT TONbKO
CMUPUTBCA C T€M, YTO «MHTEIEKTya/IbHasA» MalllV{HA B PeXXJIME pealbHOTO BpeMeHN
«COPTUPYET» MX IO TPYIIIIAM B 3aBUCUMOCTH OT VX ITOBEJIEHNA U COBEPLIEHHbIX JIe-
CTBMIA, JJaXKe eC/IM TaKMe JeiICTBYA U PEIIeHNA He IPOTUBOPEYAT 3aKOHY.
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2. Hukro He 3acTpaxoBaH OT IOHIVDKEHMA COLMANbHOrO peiituHra. HekoTopbie
NOOOVCTBI CUCTEMBI COLMAMBHOTO PETVMHIA (HAVBHO) IIO/IATAIOT, YTO CIIefOBaHME
OIpefie/IeHHBIM 00pasijaM «XOpOIIero Ipak/jaHIHa» SBJISETCS rapaHTuell HaxOXie-
HJIA YeIoBeKa B BBICIIEN IPYBIUJIETMPOBAaHHOM Tpymnme. OfHaKo, Kak 1 mobas fgpyras
CTIO>KHAs TEXHOJIOTYS, COLIMA/IbHBIN PEITUMHT Ha OCHOBE MICKYCCTBEHHOTO MHTE/IIEKTA
croco6eH He TOJIbKO OTCIIeXMBATh 00INiT (OH BOKPYT 4elOBEKa Ha OCHOBE OIIpejie-
JIHHOJ1 CYCTeMBI II0Ka3aTeIelt, HO 11 MATH aJIblile - pOpMUPOBATh «MHEHIE» O TAKOM
Ye/IoBeKe C Y4eTOM MY/IbTUIUIMKATYBHOTO 9 eKTa BOCIPUATIA YeTOBEYECKOTO MO-
BefieHMs1 BceM obuiectBoM. Hanpumep, nomny/sipHast MeguitHast TMYHOCTD (IONUTHUK,
apTUCT MWV CIIOPTCMEH), C OfHOI CTOPOHBI, MMeeT 60JIblile BO3MOXXHOCTEN! TIOfifiep-
XKVBATb CBOYI COLVA/IBHBIN PEMITVHT Ha BLICOKOM YPOBHE 32 CYeT HAKOIMTEIBbHOTO -
¢ekTa cBOEro MONOKUTENbHOTO MMMUIXKA. C PYToii CTOPOHBI, IPK CIUTAHMPOBAHHO
MHGOPMALMOHHON KaMITaHNY TI0 JVICKPEAUTALIMM TAKOTO Ye/TOBEKA «MHTE/IeKTya/Ib-
Has» CUCTeMa COLMATbHOTO PeiiTHHTa OYIeT yIUThIBATh MEHSIOIIeeCs B XYALIYIO CTO-
POHY BOCIIpUATHE 9TOTO Ye/loBeKa B OOIeCTBe, M TAKOMY 4eIOBEKY OyeT CIoXKHee
«CKOPPEKTUPOBATb» CBOJ PEMTUHT C IOMOLIbI0 «XOPOMIMX MOCTYNKOB» no3xe. Cu-
CTeMa JIaeT CPEIHIOI OLIEHKY YENOBEKY C Y4eTOM «XOPOILEro» 1 «IJIOXOT0» MOBefe-
HJIA B MEIVIAIIPOCTPAHCTBE

3. CucreMa COLMANbHOTO PEMTIHIA MOXKET MMETh OOJIbIIOE KOTIMIECTBO 3aTPYA-
HEHHDBIX pesynbraToB. Pacnpesenenne mopei 1Mo KareropuaM B 3aBUCUMOCTH OT Te-
KYIIETO COLMa/IbHOTO PEMTUHIA MOXKET VIMETD JJAJIEKO MJTyIIye IOCTeCTBIA BO BCEX
cepax xu3un. Hanpumep, yenmoBeka ¢ HeOCTATOYHO BBICOKMM PEIITUHIOM BpPAL /N
BO3bMYT Ha IIPECTIDKHYIO paboTy, U B KOHI[e KOHIIOB 3TOT Ye/OBEK JaKe He MOMeT,
II0YeMy €ro 3asB/IeHNe O IIpyieMe Ha paboTy ObUIO OTKIOHeHO. DyHIaMeHTa/IbHOe
IPaBO KaXKJJOTO Ye/loBeKa — IMPaBo Ha CBOOOIY BBIOOpA CBOEI KM3HEHHOI TPAeKTO-
pun - OyfieT coOpasMepHO OTPAaHNYEHO OIIPefie/IeHHON YacThio «(a3oBOro MPOCTpaH-
CTBa», 3aHMMaeMOJ B COLIMA/IbBHOM peiiTuHTe YenioBeka. HeortadeHHsit mtpad 3a Ha-
pylLIeHVe IPaBUI JOPOXKHOTO ABVKEHMUA WV HEBBIIIOTTHEHHASA «/IeTCKas IIPOrpaMmar
MOTYT CaMbIM HEO>KMJAaHHBIM 00pa3oM HPOSIBUTHCS B YbeM-TO OY/YIEM U CBHIrpaTh
pelIaoIIyIo POrb B CyAbOe YemoBeKa Ipy pealn3aliy ero IVIAHOB Ha SKU3Hb.

4. lludposas ayckpummHaLys mofeit. [IpuHATHE CCTEMBI COLVIANTBHOTO peii-
TUHIA Ha TOCYAAPCTBEHHOM YPOBHE B CTpaHe (haKTIYeCKV 03Ha4ya/Io Obl OSBJIEHNE B
9TOJI cTpaHe «I1(POBOro KOfeKCca 3aKOHOB» 11 «IIM(POBOTO IPOLIECCYaTbHOTO KOIEK-
ca», KOTopble OyayT mapasurenbHbl KOHCTUTYLNM CTPaHBI M IPYTUM HOPMATUBHO-IIpa-
BOBBIM aKTaM (HabOp COLMa/IbHBIX TI0Ka3aTesIell 1 aITOPUTMOB Lt cOopa, aHammsa 1
OLIeHKY MH(OpPMALUM O YeJIoBeKe, BKIIYEHHOM B CHCTEMY MCKYCCTBEHHOTO VIHTEII-
nexra). CegoBaTeNbHO, BMECTO TOTO, YTOOBI IPENOCTAB/IATD IOAAM paBHBIE IIpaBa
1 00513aHHOCTM, TaKasl CICTeMa BBe/la Obl TOMTHOLIEHHBII MeXaHN3M AMCKPUMMHALVIN
VI OTpaHMYeHMsI IIPaB Ye0BeKa, KOTOPble MOTYT BO3HUKHYTh 0e3 COBepIleHs He3a-
KOHHBIX JIeJICTBUIL, KOTOPbIE AB/IAIOTCA TAKOBBIMU B COOTBETCTBUM C AEVICTBYIOIIUM
3aKOHOJATENbCTBOM
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Cy1ecTByeT npsAMas yrpo3a TOro, 4TO COLMA/IbHBII PEATUHT IIPEBPATUTCA B IUK-
TaTypy OINpPeJeNeHHON CUCTEMBI LIEHHOCTE, BHEAPEHHON HEU3BECTHBIMU IIPOrpaM-
MIUCTaM) B aBTOMATU3MPOBAHHYIO CUCTEMY, PaOOTAOLIYIO [0 KAaKMM-TO KPUTEPUSM.
9TO0, B 4aCTHOCTH, AIB/IAETCA NMPAMBIM HapyIIeHNeM cefibMoil ctatby KoHcTuTym
Poccuiickoit @emepanuy, KOTopast TapaHTUPYeT CBOOOLHOE pasBUTIIE IMIHOCTH.

5. CucreMa COLMANBHOTO PEMTIHIA MOYKET IIPUBECTY K COLIMA/IbHON AecTabum-
3auun. BefeHne faXke OTHENbHBIX 37IEMEHTOB COLMAIBHOTO PETUHIA MOXET OBbITh
O4YeHb KPYMUHOTEHHBIM — IIOTOMY YTO TaKasg CUCTEMa aBTOMATUYECKV IPeJOCTaBUAT
HE3aKOHHBIEe CIIOCOOBI «IIOAIIPABUTD» PEHTVHT 32 YMEPEHHYIO IUIATy M IIONAacThb Ha
6oree BBICOKUIT ypoBeHb. KpoMe TOTo, COIMaIbHbII PEHITHHT - 9TO SABHAsA IIPOBOKA-
11151 O0IIIeCTBEHHOTO HANpsDKEeHNMs. JTO, OUEBUHO, BBI30BET NIPOTECTHbIE HACTpOe-
HMA B OOIIECTBe, YTO MPAMO IPOTUBOPEYUT COBPEMEHHOMY 3aHVDKEHMIO (yHKIVN
IEMOKPATN4IECKOr0 TOCYAPCTBA, I7ie OHOM 13 BaYKHENIINX 3a/1a4 ABJIAETCA CO3/laHue
YCIIOBMII /I B3aMIMHOTO JIOBEPYISI MKy HUM U 00IIeCTBOM. B 9TOM KOHTEKCTe BO-
IIPOC O «IIepexofie» YelI0BeKa U3 OFHOM KaTeropuy COLMaAbHOIO PENTHUHIA B JPYIYIO
OCTAEeTCS OTKPBITBIM. TaK1e CYCTEMbI CO3[AI0T BO3MOYKHOCTD ITPAMOI YTPO3bI IOPU/IY-
YeCKOTO «IIOPADOIIeHN» YeNOBEKA, T.€. II0)KM3HEHHOTO ITPpeObIBaHNS B HYDKHE 4acTy
PeiTVHIOBOI MPAMMAIBI 113-32 OO'BEKTUBHOTO CYXKEHVS BO3MOXKHOCTEI! TIOCTIeHET0
YIYYILIATb CBOM IOKasaTe/ny. VI3HayajbHO OpMEHTMPOBAaHHAA Ha NVCKPUMMHALMIO
KOHIIETIVISL COLMAIBHOTO PeiiTuHIa Oy/eT yIeM/IATh IpaBa /ML, KOTOPbIe, XOTA 1 He
HApYLIAIOT 3aKOH, He «3apabaTbIBalOT» JOCTATOYHO OA/IIOB «XOPOIIETro IPAKJaHHAY.

[IprmeyarenpHO, YTO PUCKY CUCTEM COLMATBbHOTO PeMTIHTA ObIIN BBISBIEHBI U
OCO3HaHbI PyKOBOJAIMMU CTpyKTypamu EBpomnerickoro Coros3a Ha paHHel CTaJyl.
B ampene 2021 roma EBpomneiickas Komuccusa mpennoxuaa sanpeTuTb BHELpPEHME
TEXHO/IOTHII MCKYCCTBEHHOTO MHTe/UIeKTa (pesomtonsa «O EBpomneiickom Ilopxone k
VckyccTBeHHOMY VIHTE/IEKTY»), KOTOpble MCHONB3YIOTCA A/ «MACCOBON CIEKKIL,
IpUMeHseMoil B 000011eHHOIT GopMe KO BceM nunaM 6e3 Kakux-mbo pasmmduii».
Takue mertonpl HabMIONEHNS, KaK «MOHUTOPVIHT M C/IeXeHMe 32 OT/e/IbHBIMM JIVIA-
M1 B L poBOIt v GU3NIECKOI Cpefie, a TakKe aBTOMATIYeCKoe arperpoBaHie 1
aHa/IM3 ePCOHA/IbHBIX IaHHBIX U3 PA3/INYHBIX ICTOYHNKOBY, CTAHYT HE3aKOHHBIMIL®.

Ecnu sra mannmatnBa Oymer omo6pena Esponerickum Ilapmamentom u Espo-
neiickum CoseroM, Esponeiicknit Cor03 MONMHOCTBIO 3alIPETUT MCIOIb30BAaHME CU-
CTE€M MCKYCCTBEHHOIO MHTEN/IEKTA «BBICOKOTO PUCKa» ¥ OTPAHMYUT MCIONIb30BAHNE
IPYTUX, €C/IM OHM He COOTBETCTBYIOT HOBBIM CTaHAapTaM. IIpumeuarenbHo, 4To B
KaTErOpMIO «BBICOKOTO PUCKa» BXOJAT, CPEAM NPOYEro, TEXHONOTMI VICKYCCTBEHHO-
TO VIHTeJIeKTa B poOOTHU3MpOBaHHON xupypruy, VIV B mporpaMMHOM obecniedeHun
JII HaliMa COTPYSHMUKOB, VIV 14 mpoBepKy JOKYMEHTOB U ITOATBEPXKIEHNUA JOKa3a-
TeNbCTB (B CyAieOHBIX pa3buparenbCTBax), a Takoke VIV i omeHKn KpeayuTHOTO pei-
TYHTA TPaKJaH — NIEPBIYHbIN 9IEMEHT BCEl CYICTEMbI COLMATIBHOTO penTuHra. bonee

3 https://ec.europa.eu/commission/presscorner/detail/en/ip_21_1682
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TOTO, B IOACHEHNN K TOKYMeHTy EBpomnerickoi Komuccun ormedaercs, 4To cama CyTh
COLMATIbHOTO PEVITHHIA ¥ UCIIO/NTb30BaHNE UCKYCCTBEHHOTO MHTE/UIEKTA B IIPU/IOXKe-
HILAIX, KOTOpble MaHUITY/IMPYIOT IIOBEIeHVIeM JII0fiell B 00XOJI MX BOJIM, HEIPYeMIEMbI
(European Commission, 2021). ITpexcraButenu 613Heca, KOTOpble UTHOPUPYIOT 3TH
HOBBIE TIPaBIJIA, MOTYT OBITH OmTpadOBaHbl HA CyMMY 0 20 MIWIINOHOB €BpO MM
4% oT rogoBoro obopora.*

MBbI cumTaeM, 4TO IPULIIO BpeMs MHULNNIPOBATD IIOJTHOLIEHHOE HAyYHOE MCCIIe-
noBaHMe GpeHOMeHa COIMATbHOrO peiiTiHra B I7106anpHOoM Macirabe. ITonydeHHbIE
pesy/IbTaThl JO/DKHBI ObITh BBIHECEHBI Ha IIMPOKOe OOIIeCTBEHHOE 00CYXHeHMe C
y4acTueM IpefcTaBUTeNel BCeX CTT0eB 061ecTBa (HAyYHOTO 1 9KCIIEPTHOTO COOO1IIe-
CTBA, TPABO3AIUTHBIX OpTaHM3alNil, 3aKOHOATEIel, Je/IOBBIX KPYTOB, MOJIUTIYE-
CKUIX TIApPTUI1, TPXXAAHCKOTO 001IIeCcTBa U T.J1. ).

Jundeiikn - rae npasga?

Ivnderiku (ot aurn. Deepfake — rimybokas mopfieka) MOXKHO OIpefe/INTb KakK
CUHTETINYECKIe CTYyXOBbIe I/IV BU3Ya/IbHbIE Mefila, pa3paboTaHHbIE C UCIIONb30BAHM-
€M METOJIOB ITTy6OKOTO MAIIMHHOTO 00Yy4YeHNs, KOTOpble CO3JAI0T HACTONBKO peas-
CTMYHOE BIIYAT/IeHMe, YTO MOryT oOMaHyTh ayauropuio (Hutchinson, 2020; Jaiman,
2020; Inugpe, Kanuranos, 2022; Prajakta, 2020). 3o rmaBHas 3ajada aBTOPOB JAMII-
¢elikoB — co37aTh MAKCHMAIbHO PealCTUYHYIO0 WIMI3NUI0. VICKYCCTBEHHO CO3/aH-
Hble Me/jyia IIVPOKO BAPbUPYIOTCS IO TEXHNYECKOI CTIOKHOCTH U TPYMEHEHMIO, Hady-
Hast OT HU3KOKAYECTBEHHBIX «JIEIIEBbIX MMOJIENOK» ¥ 3aKaHYMBast BBICOKOK/IACCHBIMU
IPOAYKTaMI, KOTOPble MOTYT BIUSATh HAa «BOCIPUATIE PEATLHOCTI» I€IOBEKOM, a
TaK)XXe B OIPeJIe/IEHHOM CMbIC/IE U3MEHSTH IIPOIIECC TIPUHSATUS PEIIeHIIT YeTIOBEKOM.

Ivnderiku MOTYT OBITH YCIENIHO U € OIb30I UCIIONB30BAHBI B TAKMX 0071aCTSX,
KaK 00pa3oBaHue ¥ UCKYCCTBO, HO, OKa3bIBAETCsI, YTO OHYU CKOpee HAHeCyT Bpef, OT-
JIe/IbHBIM JINIaM, OM3HeCy, OOLIeCTBY U IeMOKPATHH B IIEJIOM, a TAKKe YCKOPAT Ipo-
1ecc majeHus obuectBenHoro sosepus K CMI (Jaiman, 2020; Logacheva, 2021;
Babakov, et al., 2021; Dementieva, Panchenko, 2021). Takoit moapsi goBepus 6ymer
C0co6CTBOBATh paclBeTy (AaKTUYeCKOro PeATUBU3MA, PA3PYLIAIOILIET0 CTPYKTYPY
IEMOKPATVH U TPXXIAHCKOr0 001IeCTBa 113-3a HAIJIBIBA JI0)KHON MHGOPMALUIL.

Macmrab ucronb3oBannsi AumdeikoB, ¢ KOTOPbIM CTaJIKMBAKTCS MHOTHE 3a-
VIHTepPeCOBAHHbIE CTOPOHBI (BK/II0YAst TOCY[APCTBEHHbIE YIPEK/EHNUS, KOMIIAHUN 1
JaCTHBIE JINIIA), CO3/[AeT PsAf mpobyeM [yisi coBpeMeHHOro obmiectBa. Hanbomee bec-
TIOKOSIII[VIM SIB/ISIETCSI TO, HACKO/BKO AMII(EIKI CIIOCOOCTBYIOT Pa3BUTIIO 9PbI MHTEP-
HeT-fiesnHpopmanym (Perez, 2019). [leficTBUTENBbHO, IIOCKOIBKY MHCTPYMEHTHI i1
CO3[JaHMs VICKYCCTBEHHOI MH(OPMALMY [Is1 MacCOBOI ayiUTOPUI HOCTOSHHO CO-
BEpIIEHCTBYIOTCS Ha TEXHNYECKOM YPOBHe, Pery/IipyIolye OpraHsl 10 BCeMy MUPY

4 https://ec.europa.eu/commission/presscorner/detail/en/ip_21_1682
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IIBITAIOTCS OJHOBPEMEHHO PellaTh BO3HVKAIOIIYE COLYIaTIbHO 3HAYMMBbIe IIPOOIeMbl,
CBsI3aHHBIE C aJIleKBaTHBIM pearipOBaHMEM Ha HOBBIE PMCKM M YIPO3BI, CO37aBae-
Mble fungeiikamu (I1aBHBIM 00pa3oM, BBICOKNIT YPOBEHb HEOBEPUS K MyOIMIHBIM
CMN).

Hanpumep, cyimecTByeT BayKHbIII BOIIPOC O 3aIITe IpaB PpU3NYecKNX ULl B cde-
pe KOHTPOJIs 32 KOMMePUYeCK/M WMIY HellPaBOMEPHBIM UCIOIb30BaHVeM UX 1300pa-
YKeHWI1 U IPYTUX acCIeKTOB “undposoit” upeHtdHocTH (Jaiman, 2020). MeTtomonorus
co3faHuA AunQeiikoB y>Ke pasBuUIach O TAKON CTENEHM, YTO MHOTYE JIFOAY MOTYT
IIOJTHOCTBIO BOCCO3/]aTh CBOI MU 4eii-TO pyroit 06pa3 B uudpoBoit popme, YTOOBI
JICIIO/Ib30BATDb 9TI «OOHOBJIEHHbBIE» M300paXKEHNS B PA3/IMYHOTO POJa BUPTYaIbHbIX
IPOEKTaX, B KOTOPBIX OHY He IPMHUMAIOT IIPAMOTO «IIHOro» yyactus (Davis, 2020).
B aTom cydae xakoBa OyzeT IiaTa 3a KOMMepYecKoe MCIIO/Ib30BaHNe MX U300paxe-
Hut 1 u3o6paxkeHns B nenom? Komy 6yayT npuHajyiexxarb paBa Ha MCIIO/Ib30BaHMe
HOBOTO M306pakeHNs (KOTOpOe MOYKET IPECTAB/IATh 3HAUUTENbHYIO LIeHHOCTD)?

Yro emte 60ee BaKHO, B paMKax CyfileOHOTro pa3bypaTenbcTBa AUk MOIyT
IPEJICTAB/IATD CEPbE3HYIO YIPO3Y JULA OLIpefie/ieH s OJIMHHOCTY Haubosiee BayKHBIX
JI0Ka3aTe/IbCTB, IIOCKO/IbKY HEIIPePhIBHOE Pa3BUTIIE TEXHOJIOT I 3HAUNTEIBHO YCTIOXK-
HseT IPOLeCC ONpefeNeHNsl PealbHbIX IM(POBBIX [JOKAa3aTeNbCTB (M300paXkeHMIi,
BIJIEO, ay[iI0 ¥ T.[I.) OT IOfIe/IKN U, CJIE{OBATE/IbHO, CTABUT IIOf] YTPO3Y MCIIONb30Ba-
Hre nudpoBbIx jokasaTenbcTBa (Kietzmann, et al., 2019; Prajakta, 2020). Hammpumep,
HeKoTopble cynbl B CoenunenHbIx [llTaTax paspemmn ¢oTorpadmposarh HoKasa-
Te/IbCTBA 0e3 IPOBEPKM TOCTOBEPHOCTY TOKA3aHMUIT OYEBU/ILIEB B COOTBETCTBUM C TaK
Ha3bIBaeMbIM «IIPABWJIOM MOJTYA/IMBOTO CBUJiETeNA» (UCIOMb30BaHNE «3aMeH» IIpU
nocryre K KoHouaeHyanpHoit nadopmanuy B CoepunenHbix llltarax B cucteMe oT-
KPBITOTO Cy/ia IPYUCHKHBIX). [Ipy coxpaHeHVH TeKyIIel AMHAMUKY pacipoCTpaHeHMA
muIeiikoB /IS OPUCTOB MOXKET CTaTh OOBIYHOI MPAKTUKOI 3asBIATD, YTO IMpPO-
BbI€ JJ0KA3aTe/IbCTBA IIPOTYB MX K/IMEHTA AB/IATCA MOAIENKOI. ITO 06CTOATENBCTBO
MOXKET 3aCTaBUTh IIPUCSHKHBIX YCOMHUTBCS B HOJJIHHOCTY PeaIbHBIX [JOKa3aTelIbCTB
(Prajakta, 2020).

Emte opHoit po6meMHOIT 06/1aCcTbI0 UCTIONB30BAHYS AUIQEIKOB sBIAETCS 00-
mactb KubepbesonacHoctn (Gurria, 2020). [lefictButenbHO, danbcnduLpoBaHHbIe
IaHHbIe U 1MPOBOI CTIef YemoBeKa co3haloT OecrpereneHTHbIe pucku. Hampumep,
JlAaHHBIE HAaTYMKOB MOTYT OBITh (pambcyUIMpPOBAHbI U 3aTeM IepefaHbl B CYCTEMBI
npuHATHA peuternit MV, uto nmpusegeT k 06MaHy CUCTEMBI ICKYCCTBEHHOTO VIHTETI-
JIeKTa C MOCTIEAYIONIVM IIPMHATIEM €10 HeBepHbIX pemrenuit (Davis, 2020).

KommiekcHas cucreMa 3ammTbl 06IIecTBa OT BPEJHOIO UCIOIb30BAHWS JIVII-
¢eiikoB HauMHAETCA C IPOrPAMMHOrO obecriedeHus, IpefHa3HAYeHHOTO /I 00Ha-
PY’KeHNS TAKOBBIX MY HOBBILICHNS TEXHUYECKOI CIOCOOHOCTU OT/INYATD PeasbHblil
KOHTEHT OT IOfifie/IbHOTO. Takue TeXHWYecKue pelleHNs BKIIOYAIOT B Ce0s KakK CU-
CTeMBI MCKYCCTBEHHOTO MHTEJIEKTa, 0O0y4eHHble pAaclO3HABaThb aHOMAIVM, Xapak-
TepHble I/is AUN(EIKOB, TaK U KpUNTorpapuieckye MeTOAbl, KOTOPble MOTYT OBITH
VIHTETPYMPOBAHBI B 000Py/i0BaHMe /IS BUIEO- U ayAO3AIINICH C IIeIbI0 OOHAPY>KeHMA
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HeCaHKIMOHMPOBAHHOTO focTyma. OfHAKO cpefcTBa OOHApyXeHus AuNQeiikoB u
IPOTUBOJEIICTBYA VIM BCeTAa OyIyT OTCTaBaTh OT TEMIIOB PAa3BUTH CAMVX TEXHOJIO-
ruit mozizienku. Kpome Toro, moka He BUIHO pelleHNs /e yoleil Ipo6eMbl: IpOCToe
3HaHJe TOTO, YTO OIIpefie/IeHHbi Bufieodarin 661 06paboTaH, He aeT MHPOPMALIUI O
TOM, KaK VeHTU(UIMPOBATh CO3/laTeneil 1 MpUBJIedb UX K oTBeTcTBeHHOCTH (Davis,
2020; Jaiman, 2020).

BTopbIM ypoBHEM ITPOTHBOJEIICTBUA eCTPYKTUBHBIM AuIerikaM ABIAeTCA 3a-
KOHOfaTenbHOe perynuposanue. Hampumep, pap mratos CIIA, nanpumep, Bupmxu-
HIA, IPVHATM MeCTHBIE 3aKOHBI, KpYMIHAMM3MpYoLmue AUIeiiKy, UCIOIb3yeMble
B OpHOTrpaduy; a mTat Texac JONONTHUTETBHO KPUMUHAIM3UPOBA AUNIPENKN, CO3-
AHHBIe [UIsI BIVSIHVA Ha u30MpaTenpHblil mpouecc. C fpyroit CTopoHsl, mrarsl Mac-
cagycerc u KamudopHus He cMormM ofoOpUTh 3aKOHOIPOEKTHI, HAIIPaB/IeHHbIE Ha
IPOTVMBOZENCTBIE ANII(eTIKaM I3-3a OIIACEHNI TI0 IIOBOAY YPEe3MEPHOTO «y>KeCTode-
Hyst» Y T-unpyctpun (Davis, 2020; Jaiman, 2020).

B03MOXXHO, HAWTYYLINM Pe3y/IbTaTOM CTajla Obl pa3paboTKa TeXHNYECKIX I I0pU-
IYeCKVIX MHCTPYMEHTOB [/ YIIPABJIeHNS PUCKaMM IIPUYMHEHNA Bpefia OT Aumderi-
KOB, KOTODbIE He IIOJAB/IAIT IHHOBALM I JI€/I0BYI0 aKTUBHOCTD, a TAK)XKe He ITOCsATa-
I0T Ha cBOOO/Y BbIpaXkeHNsA MHeHMIT. OTBEeTCTBEHHOCTD I0/DKHA OBITh BO3/IOXKEHA Ha
OTZEe/IbHBIX /N1 6e3 BBeIeHs BCEOOLINX 3aIIPETOB Ha HOBbIE TEXHOMIOT M.

AKTYya/IbHOJ U ITPAKTIYECKY HepaspelnMoii Ipo6meMoil B 60/MIbIINHCTBE CTPaH
MMpa CETOJHA ABIAETCA TO, YTO TOCY[AAPCTBO, B IIEPBYIO OYEPENDb 3aKOHOATEIbHbIE
OpraHbl, He IPENIPUHNMAIOT AOCTATOYHBIX AEVCTBUI A1 0OecredeHNs TIOfIMHHO-
CTY ayAMOBM3YaIbHOTO KOHTEHTa, PaCIpPOCTPAHIEMOr0 B MyO/IMIHOM IIPOCTPAHCTBE.
[Toompenne 11ppoBBIX IWIATPOPM K CaMOLIEH3ype U CaMOVAEHTUPUKALVIN TeCTPYK-
TUBHOTO KOHTEHTA C MCIIONIb30BaHMeM TexHonoruit «Deepdale» mmeeT ouenb orpanu-
veHHbI 9 dext. Hampumep, ecrm mponcxox/jeHne Buae0 HEBO3SMOXXHO OTCIEANTD,
HAI[IOHA/IbHBIM IIPABUTENbCTBAM PEKOMEHJYETCA CO3aTh OpraH, KOTOPBI MOXKET
o6Hapy>xuBaTh AUIeEKY C VICIIONb30BaHNeM TexHOmornu 6mokyeitH. CyTb mpepo-
KeHMA SKCIIEPTOB 3aK/II0YAeTCAA B TOM, YTO LIETIOUKY 67I0KOB XPaHAT JaHHBIE B JleIIeH-
TPaM30BAHHOI CETH, B KOTOPOIL JIF000I XKeTAIONINII MOXKeT IIPOBEPUTH OPUTMHAIIb-
HOCTb MH(OPMALINY, CPABHUB €€ C OLPEeIe/IeHHBIM YHUKAIbHBIM VI HEeVI3MEeHAeMbIM
K1I04oM. [layke Masieiiias MaHUITY/IALA TaHHBIMY IPUBEJET K JIETKO 0OHapy XKuBae-
MOMY HECOOTBETCTBMIO.

Texnonornyecknit NoAXo K YIpPaBAeHNIO ¥ OTPAaHNYEHNIO BPEJOHOCHBIX IMII-
delioB 3aKm0UaeTCA B pa3paboTKe METOIOB ¥ ITPMEMOB /I TPOBEPKM OITMHHOCTI
ayTeHTUYHOrO KOHTeHTa. [IpuMepoM MOXXeT CIy>KUTb TEXHOIOTHMA IOf, Ha3BaHMEM
Amber Authenticate, kotopast paboTaer Ha yCTPOICTBaX, BOCIPOU3BO/SLINX OPUTH-
Ha/IbHBIE, TO €CThb ayTeHTIYHbIe oTOrpadmu, ayfyo- 1 BUJEOKOHTEHT B PeXUMe pe-
aJIbHOTO BPEMEHU II0 Mepe 3aIlicy KOHTeHTa. IIporpaMMa cosfiaeT Tak Ha3bIBaeMbli
“crmoit mpaBpbl’, KOTOPBIiT IPeACTaBIsieT cOO0IT ICXOMHBIN KOHTEHT, Kpunrorpadude-
CKJ TIOMEYEeHHBIJI MHOTOYNC/IEHHBIMY I1M(POBBIMY OTIIEYaTKaMJ TIA/IbIIEB, A 3aTeM
3aapXMBMPOBAHHBII B O0IIEOCTYIIHOI IeTI0YKe OIOKOB. JTa JAKTUIOCKOIVS Lnd-
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POBOrO KOHTEHTA MCIOb3YeTCS /I OTCIeKMBAHNA €ro IMPOMCXOXK/EHNUA 110 Mepe
pacnpocTpaHeHNs B UU(PPOBOM IPOCTPAHCTBE, @ TAKXKE JUIA BBIAB/ICHVS MOIBITOK
MaHMITY/IPOBAHYI ICXOGHBIM KOHTEHTOM U pearupoBaHNs Ha HIX.

ApvuHucTpanys kubepupocrpancTsa Kuras paspaboTasa npasuia (BCTYIIm B
cuny 1 ssBaps 2020 roga), sanmpelaomniye Mo06yo IyoamMKanyio B 1uppoBoM nHdop-
MAIMIOHHOM IIPOCTPAHCTBE C I3MEHEHHBIM KOHTEHTOM, CO3/JaHHbIM C MCIIO/Ib30BaHM-
€M TEeXHOJIOTMIl MICKYCCTBEHHOTO MHTE/IEKTa, 6€3 COOTBETCTBYIOLIETO MpefyIpex-
ieHyA. DTY Mepbl ObUIN IIPUHATHI 110 COOOPAKEHNAM HAIMOHA/IBHON 06€30I1acHOCTH,
4TOOBI IPEIOTBPATUTD THUPAKMPOBaHNEe (ajbIINBBIX HOBOCTEII ¥ pacpoCTpaHeHNe
HOINTIYECKON leanHdopManyy Ha paHHeit craguu (Jaiman, 2020).

Hosble mpaBuIa o3BoA0OT IPAaBOOXPAHUTEIbHBIM OpTraHaM Ipec/iefioBaTh B Cy-
neGHOM HOPS/IKe JINII, KOTOpbIe CO3AAI0T ANII(eIKY 11 BIAEOINaTGOPMBI, Ha KOTOPBIX
OHM pa3MelleHbl. B TokyMeHTe KOHKpeTHO He yroMyHaeTcs TepMuH deepfake — Bme-
CTO 3TOTO 3alpeliaeTcs MyONIMKOBaTh B 1IeJIOM BBOAAIINIT B 3a0/Ty>K/ieH) e KOHTEHT,
KOTOPBIIT MO>KET HAHeCTH YIIiepO pelry Tary, HapyuMep, HOIUTIHYECKOTO JiesTeLA VI
obmanyTb usbmparerneit (Babakov, et al., 2021). B To >xe Bpems npasua perynposa-
HYA IuIQerikoB HOCAT JUINTENbHbI XapaKkTep, 3a HapyLIeHye KOTOPhIX (OpMaIbHO
He TIPeyCMOTPEHO HUKAKVMX KOHKPETHBIX a[MMHUCTPATUBHBIX WIN YTOIOBHBIX Mep
(Jaiman, 2020).

B koH11e paszena Mbl X0Te/u ObI IPUBECTY HPEITOXKEHNUS U3 UCCIeOBAHNS YHU-
Bepcureta VHguansl «Deepfakes: Trick or treat?» o Tom, kak perymposarb gunderkn
1 60POTHCA C BPEJOHOCHBIM KOHTEHTOM Ha OCHOBe 9T0il TexHonoruu (Kietzmann et
al,, 2019).

1. VcmpaBieHue MCXOZHOTO KOHTEHTA, TapaHTHUPYIOIEro oOHapyXXeHue Hefo-
croBepHocTU Aunderika. dpdexTuBHas 60ppda ¢ gunderikaMu, CO3TAHHBIMU C Iie-
JIbI0 OOMAHHOTO VI MaHUITY/IITMBHOTO BO3JIEVICTBUSA HA 4YeNOBEKa, IpeAIosaraeT
CUCTEeMY paHHero oOHapyXXeHus 1 OIOKMPOBKYM TaKOrO KOHTEHTA. B CBA3M ¢ 9TuM
CTaHOBATCA BOCTPeOOBAHHBIMYU TEXHOJIOTMY, KOTOPBIE OTC/IEKUBAIOT U PUKCUPYIOT
KM3HDb 4el0BeKa, BKTIOYAS €0 Te0/MOKAINI0, B3aMMOfIEIICTBIE C APYTUMU TIOAbMU 1
YIpeXAeHNAMY, @ TAKKe MHPOPMALIO O 0001 IPYTOll «BHELTHEN» JIeATeTbHOCTH.
HecmoTps Ha IpAMYIO YTpO3y HEIPUKOCHOBEHHOCTY YACTHOI KM3HY U KOHDVIEHIV-
QJIBHOCTM JICVICTBUIT 4e/IOBeKa, ¢ TEXHNYECKOI TOUKY 3peHns cOop Takoil nHPpopMa-
IV C COBPEMEHHBIX MOOMILHBIX YCTPOICTB KaXKETCS [I0BOIBHO IIPOCTBIM U YI0OHBIM.
OpHaxo Takye TYHbIe ¥ KOHQWAEHIMATbHbIe JaHHBIE JO/DKHBI OBITD 3alMppOBaHblI,
COXpPaHEHbI ¥ MICTIO/Ib30BAHDI /I CPABHMUTE/IBHOTO aHA/IN3a TO/IBKO B C/TyYae Heo0Xo-
IIMOCTY JiIs1 “pa3obmavyeHusr TTyOOKUX HOIIENOK.

2. PasobmaveHre BpenHbIx guiderikoB. Hapsagy ¢ pasBuTieM TeXHOTOTMIL MC-
KYCCTBEHHOTO MHTE/UIEKTA, KOTOPBIE YIPOLIAIT MPOLECC CO3JAHUA U YIydIleHNs
KOHEYHOTO pe3y/IbTaTa ayANOBN3yaIbHbIX HOAMENOK, TAKKe pa3pabaThIBAIOTCA TeX-
HOJIOTMYECKVIe THHOBALVN A1 0OHapyXeHus U knaccuduxanyy auingeiikos. JInpe-
pamu B aT0it obmacty sABaoTcsa Coenyaennble lltarsr. Hanprumep, ArenTcTBO IIep-
CIIeKTUBHBIX MCCTIEIOBATENbCKIX TPOoeKTOB MuHMcTepcTBa 060poHs CIIIA (DARPA)

&
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pacIioyiaraeT MHHOBALVIOHHBIMY CPeficTBaMM OOHApY>KeHNA ITTyOOKVX IOfifie/IOK, B
YACTHOCTH, IIPOrPAMMOIi CyZieOHOI SKCIIEPTH3BI IMPPOBOTO MEANAKOHTEHTA,  TAKKe
cepBucamy oOHapyxeHus aumdeiikos, Takumu Kak Truepic. [lobanbpHble Kopropa-
v 1 1 poBble IaTOPMBbI TAKKe BK/IAIbIBAIOT Cepbe3HbIe PECYPCHI B MAeHTU (Y-
Kalyio 1 oOHapy>keHe AUI(eiiKoB.

3. 3ammra mpaB B paMKax 3akoHa. yKepTBbl iuideiikoB TOMKHBI UMETDb MPef-
YCMOTPEHHYIO 3aKOHOM CUCTEMY 3allIUThl OT MAaTePMAIbHOIO MI MOPAIbHOTO BPENa,
IPUYMHEHHOTO UM B CIy4Yae KJIE€BETBI, 3/I0T0 YMbIC/IA, HAPYLIEHUA HEIPUKOCHOBEH-
HOCTY 9aCTHOJT XM3HM /I MOPA/IBHOTO Yillep6a, BBI3BAHHOTO AUINeiiKaMu, a TAKKe
B CTy4YasAX HapyLIeHMA aBTOPCKMX IIPaB, MMUTALMY I MOIIEHHNYECTBA, CBA3aHHbIX C
murgeitkami.

4. IlpuHATHE Mep IO YKpeIUIeHuio foBepus. [106anbHble KOMIIAHUM, KOTOPbIE
YTBEPXK/AIOT, YTO MIPUAEPKMBAIOTCA YHUBEPCA/IbHbIX MOPA/IbHBIX IPYHINIIOB Y IIPaB
4e/I0BEeKa, B KOHTEKCTe AVUI(EIIKOB HO/DKHBI YIBOUTDH CBOY YCUIVA 11O YKPEIUIEHNIO
JIOBEPYA CO CBOMMM K/IMEHTAaMU ¥ YCTAaHOB/IEHNUIO IIPOYHBIX SMOLMOHA/IBHBIX CBA3EN
¢ HUMI. B ToM cyvae, ec/tv KOMIaHUM M MX OPEH/IbI OKa3bIBAIOTCS BOB/ICYEHHBIMI
B CKaH/Ia/Ibl HA OCHOBE JUIIOMaTUYECKUX YTPO3, PALOBbIE KJIMEHTHI U TApPTHEPDI, CKO-
pee Bcero, KpUTNYeCK) BOCIPUMYT MH(GOPMALVOHHBII ITYM Y COXPAHAT CBOIO JIOS/Ib-
HOCTb.

VN B Indposoit Papmakonormu 1 MonexynsapHoit buonornmn

dapmalieBTIYECKIIe HAYKM 1 MOIEKY/LIpHAst OMOJIOTNS B HACTOsAIee BpeMs IIpe-
TepIeBaloT (Pa3oBbIil Iepexol” 13-3a IIMPOKOTO MCIOMb30BAHNS METOLOB MallVH-
HOTO 00y4eHNsI Ha OCHOBe OO/BIINX JAaHHBIX B 9TUX 06macTsx (Sosnin, et al., 2018b;
Kozlovskii, Popov, 2020; Sosnina, et al., 2020; Zaretckii, et al., 2022). /3ganeka arto
MOXXET IT0Ka3aTbCsl CTPAHHBIM, IIOTOMY YTO STV 00/IACTU TPAAMUIVIOHHO acCOLUMPO-
BaJIVICh C MHTEHCUBHBIM UCIIOTIb30BaHVeM 9KCIIEPYMEHTATbHbIX METOJIOB U KJIMHIYe-
ckux ucnpiTannit. OfHAKO COBpeMeHHBIe VICC/IeJOBATeNbCKIE IPOrPaMMBbl B 00/1acTI
OVIOMOJIEKY/IAPHBIX HayK MMEIOT B CBOEI OCHOBE 9KCIIepPUMEHTA/IbHbIC JaHHbIE (Ha-
IpyMep JJaHHbIE K/IMHIYECKVX MCIIBITaHMIT), @ TAK)Ke CTeHepypOBaHHbIE JAHHBIE C I10-
MOII[bIO BBIYVCTIEHNIT (HAIIpuMep, JaHHbIe [0 MOJIEKY/IIPHOMY MOJIeTMPOBAHMNIO); Ta-
KM 00pa3oM, aHa/Iu3 JaHHbIX 11 MCCIENOBAHNS B 00/IaCTY MALIMHHOTO O0y4eHus Ha
OCHOBE CTeHepPMPOBAHHBIX JAHHBIX MOTYT B 3HAYNTE/IbHON CTEIIEHN) CIIOCOOCTBOBATD
nporpeccy B aTux obnactax. Lludposas dpapmaneBTyka ABIATCA OTHUM U3 3aMeda-
Te/IbHBIX IPYMEPOB, KOIZIa BBICOKOIIPOU3BOAUTENbHbIE IUIATPOPMBI I CKPUMHUHIA
in vitro wmm in silico ncmonb3yroTCA 1A MOMTyYeHNA IPOTHOCTUIECKNX MOfiernelt, Ko-
TOpbIe MOTYT OBITh IPUMEHEHBI IS pelieHnsi QYHAMEHTAIbHBIX U [IPAKTUYeCKUX
npo6reM B 00/1acTV OTKPBITHA COBPEMEHHBIX JIEKapPCTB ¥ MOJIEKY/IIPHOTO [i3aiiHa
(Sosnin, et al., 2018b; Sosnina, et al., 2020; Andronov, et al., 2021; Khokhlov, et al.,
2022).
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MU B uncpoBoii hapmakonormm

MpeAckasaHue CBOWUCTE Paspa6otka MO ana MoHuMaHue cBsizel Mexay
OpraHuYeckuMx coeanHeHUN in silico npodunuposaHns BaXHbIMUW CBOWCTBaMMU
- o
%ap TU4eckux coen i IMaBHble Npobnemsl,
+ TokcuyHocTb npOLlBI/IHyTbIe BblMUCTIUTENbHbIE BCKpblBawLLueca Ha ctagnun
*  OU3NKO-XMMUYECKAE CBONCTBA  UHCTPYMEHTHI AN MPOOUINPOBAHMS KIIMHUYECKUX UCCNEefoBaHUN -
+ Tokcukororuyeckne ceoncTsa O1OaKTUBHBIX COEAUHEHUI TOKCUYHOCTb N HefocTaTo4Has
+ Buronornueckas akTMBHOCTb ahheKTUBHOCTE KaHaMAaTa
> —s ‘L:’ l YTBepxaeHue FDA:
2 30% KaHAMAATOB Ha HoBOe

NeKapcTBO He NpoXoasT
s 1 3Tan KNMHUYECKNX
éj ucrnbiTaHne (HebesonacHbl)

Paspabomka Hosozo siekapcmea -
amo donaull u dopozoll npoyecc:
~ 10 nem, 18 mnpd; M

v’ Xumunyeckne AaHHbIe He ycTapesatoT! Mmoxem cOenamb amo deweerne
v OcHoBa W B dpapmakonorim - c6op AaHHbIX U aHanus u 6bicmpee
1x BONbLIOTO KonMJecTsa b > D> D> > D> > > 3

Puc. 9 IIpo6embl nudposoit papmakonornm

Kasxpp1it ro papmakosorndeckie KOMIAHNI [0 BCeMY MUPY TPATAT COTHY M-
nuappoB pomtapoB CIIA Ha pa3paboTKy u gusaitH mexapcTB. YTOObI CIIPaBUTHCS C
KPM3UCOM, CBSI3AHHBIM C KCIIOHEHIIMAIbHBIM POCTOM 3aTpaT Ha VICCTIEIOBAHMSA 1 Pas-
paboTKM B 3TUX 06/1aCTAX, HEOOXOUMO pa3paboTaThb MOAXOBL, ¥ IS 3TOTO OOJIbIIINE
IIepPCIeKTVBbI MMEIOT MOEKY/ISIPHbIE TEXHOIOTMM C MHTEHCUBHBIM JCIIONIb30BaHMEM
IAHHBIX. J[efICTBUTENBHO, HEABHO B IIPECTIDKHBIX KYPHAIax ObUT OyOIMKOBaH PAL
paboT 1o IpUMEHEHNIO UCKYCCTBEHHOTO MHTe/IEKTa B 1MdpoBoit papMakomornm u
MOJIEKY/ISIPHOIT OMOTIOTHM, KOTOPBIE AB/ISIIOTCS OT/IMYHBIMY IPUMEPAMU TTepecedeH s
COBpPEMEHHBIX BBIUMCTUTEbHBIX METOFI0B C MHTEHCUBHBIM MCIIO/Ib30BAHIEM JAHHBIX
u «BIaXHOI» 6uonorvn (Young, et al, 2018; Popov, et al.,, 2019¢; Popov, et al., 2019b;
Popov, et al.,, 2019¢; Karlov, et al., 2020; Kozlovskii, Popov, 2020; Kozlovskii, Popov,
2021a; Kozlovskii, Popov, 2021b; Morozov, et al., 2021; Zaretckii, et al., 2022).

IIporpecc B 9KCIepMMEHTATbHBIX METOZAX Y>Ke TIPUBET K HAKOIIEHNIO OO/IBIIOr0
o6beMa COOTBETCTBYIOLINX JAHHBIX, M CKOPOCTD T€HepaLy HOBBIX JAHHBIX BCe ellje
pactet (Sosnin, et al., 2018b). dpdexTuBHasA MHTerpaIMA KPYITHOMACIITAOHOTO aHa-
V32 JAHHBIX C «BJIKHBIMI» OMIOMOJIEK YIS pHBIMY HayKaMit TpebyeT paspaboTKu Ho-
BBIX [IOJIXOZI0B I HOBBIX MHCTPYMEHTOB, a TAK)Ke KBA/IM(UIPOBAHHbIX MCCIEOBATE-
neit v MHXXeHepoB Kak ¢ I'T, Tak 1 ¢ xuMudeckuM / 6moorndeckum obpasoBaHmeM as
VIHTETpaLiyl MHCTPYMEHTOB Ha OCHOBE MCKYCCTBEHHOTO MHTE//IEKTA C SKCIIePVMEH-
Ta/IbHBIMI UCCTIEJOBATeNIbCKMMY IIPOrpaMMamit. Bojee Toro, Xumimdeckoe mpoCTpaH-
CTBO 00JIafiaeT CIOXKHOI CTPYKTYPOIT U OTPOMHOI Pa3sMepHOCTbIO; TAKUM 06pasoM,
IPOCTBhIE AITOPUTMBI MAIIVHHOTO 00yYeHMsI OOBIYHO MMEIOT OYeHb OrPaHMYEHHYIO
00/1acTb IPUMEHNMOCTH, YTO fle/IaeT UX OeCro/Ie3HbIMY Ha TpaKTuKe. Vcronp3oBaHme
COBPEMEHHBIX METOJIOB CTATHCTUYECKOTO aHa/MN3a C MHTEHCHBHBIM MCIOTIb30BAaHUEM
AHHBIX HAPALY C MOAXOAMIU MOJIEKY/IIPHOTO MOJENMPOBAHNS ¥ MAIIVHHOTO 00Y-
YeHVsI T03BOMIsIET PACIIMPUTD 00/TACTb MIPUMEHNMOCTHU «YMCTHIX» METOOB MAIVH-
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HOro o6ydeHus u paspaboratb 6onee HamexxHsle perenns (CocuuH u ap., 2018a).
Ora cTparernyeckas 06/1acTh HalpaB/IeHa Ha pa3paboTKy KOMIUIEKCHBIX TEXHOIOTHIL,
VICTIOZIB3YIOIMX OCHOBAHHbIE HAa 3HAHVIAX, [IOCTIEOBATE/IBHOCTI, Ipadax, CTPYKType
¥ MHOTOMEPHbIX IIPefICTaB/IeHNSX MHTEHCUBHBIX MOJIEKY/LIPHBIX AaHHBIX (Andronov,
etal., 2021)..

MU B uncpoBon hapmakonorum

TexHonoruun ans sagay opraHM4eckon M MeauLIMHCKON XMMUK

Wccneposarue:

XvMunueckoe APOCTPaHCTBO MMEET KoJlocCarnbHYO PasmMepHOCTb. Bo3moxkHOe KonmM4ecTBo
TONbKO ManeHbK1X Monekyn ~ 1050, Kak HaiTi HOBbIX KaHAnAaToB B TAKOM OrpOMHOM
KonuyecTBe MOJ'IeKyJ'I'.7

v XumMukam HY>XHbl METOAbl HaBUraunm B XMMU4eCKOM MPOCTPaHCTBE. MCKyCCTBeHHbIVI WHTeNneKkT
MOXeT AaTb TaKyto BO3SMOXHOCTb.

OT60P MOneKyn-KkaHaAn4aToB NOXOX Ha 0T60p KOCMOHaBTOB: 3Ha4UTenbHasa BbIGOpKa, us3 KOTOpOI;I
nocneacTBoM MHOMoOCTyneH4aToro 0T60pa 0OCTaeTCA HECKONbKO KaHOnAaToB

O 8RS S
5o aag i

Puc. 10 3agaun g VIV B uudposoit papmakomornm

UU - pewneHne npobnem CTPyKTypHOU buonoruu

Bonee 10,000 HOBbIX HoBble rubpnaHLIe Noaxofkl,
CTPYKTYp GENKOB B rof, ocHoBaHHble Ha VA n MO ans
[Ou3aiiHa GenkoB ¢ 3agaHHbIMK

[Npopbis Alpha Fold B CBOUCTSSNH

3D mogenupoBaHnu > HoBble Genkn ¢ LienesbiMu
CTPYKTYp 6enkos CBOICTBAMU [MS peLUeHNst

npakTU4ecknX 3aaad
TeHepaTMBHbIE aPXUTEKTYPbI (onTorexeTuka, aHTuTena
Ans ry6oKoro 06yyeHUs uTa)

ATOMapHbIe CTPYKTYpbl GEnKoB (3KCNepuMeHTarnbHO MM MOOESLIO)

Basa AaHbIx Genkos [eHepaTUBHLIE apXUTEKTYPbI
337aHHBIMY CBOVCTBAMM Tr1YBOKOrO 0ByeHS

HoBble nocnegosaTtensHoCTH
aMUWHOKNCNoT

Puc. 11 IIpo6meMbI CTPYKTYpHOI 611010TII
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[IBa K/I104eBBIX HATIPAB/IEHNs PA3BUTHSA B 9TOI 06/1acTuL:

 paspabarbIBaTb ¥ NPYMEHATb UHCTPYMEHThI Ha OCHOBE MICKYCCTBEHHOTO VIH-
TeJlIeKTa JIs MCCIEJOBAHMS 1IeIeBbIX 00/1acTell B XMMIYECKOM IIPOCTPAHCTBE Y CO3-
JlaHVSl HOBBIX XMMIYECKMX BEIIeCTB C JKeTaeMbIMU CBOVICTBAMMU

o paspabarbIBaTb ¥ HPYMEHATb MHCTPYMEHTbI Ha OCHOBE MICKYCCTBEHHOTO VH-
TeJUIEKTa J/Is MCCTIENOBAaHVs [e/IeBbIX 00/1acTeil B OMOIOrMYecKOM MPOCTPAHCTBE C
aKIIEHTOM Ha MOJIEKY/LIPHYIO OMOJIOTVIO U MOJIEKY/LAIPHBIE MEXaHU3MbI B3aMMOfeli-
CTBUA JIEKApCTBA C MAKPOMOJIEKYION ¥ MAKPOMOJIEKY/IbI C MAKPOMOIEKYIOIA.

MU - pewueHns npobnem CTpyKTypHOM 6uonorum

Knaccuyeckvie noaxoapl
ycTapeBatoT ¢ yBenuyeHuem
1IcCrieayeMoro XMMMYEecKoro
npocTpaHcTBa

Heobxoanmbl nepeaosble
peluenus Lincbposoii
dapmakonoru

WM ans noncka GUHAVHT caiiToB ‘ VM ANs pa3paBoTku nekapcTs 1 Genkos de novo WM Ans oLieHky dapMakonornieckux
CBOIACTB

MW ans noucka nekapeTs B XMMUYecknx Gubnmnotekax j =
28 . VW Anst oLeHKu HeLieneBsoro Bo3AencTaus

L, )
22 M. &
f AN o

Puc. 12. 3agaun IM B cTpykrypHoii 6monorun

Pucynkn 9-10 nnmrocTpupyioT nepsbiit nogxop. Pucynkn 11-12 wimocrpupyror
BTOPOI1 IIOJIXO,.

BepoATHO, MOXHO OLIeHUTD, YTO NpuMeHeHye VIV B 6MMONEKY/IAPHBIX HayKax
Moxet (i) camsnutb 3aTparsl Ha HVIOKP mnsa paspabotku 1 npoexTuposanns Ha 30-
50 mporeHToB; (ii) cokpatuTh BpeMs pa3pabOTKM HOBBIX JIEKAPCTB U BakiMH Ha 20
(meccummcTnyHO) - 70 (ONTUMMCTUYHO) IMPOLEHTOB; (iii) 3HAYUTENTBHO COKPATUTh
IOTEeHI/a/IbHble PUCKM HOBBIX /IeKapCTB (mo6ouHble 3¢ eKTs, IpobreMsl co CTa-
OMIBHOCTBIO U T.JI.) U3-32 TIATE/NbHOI MPOBEPKY IperapaToB-KaHAnAaros in silico.
CnepoBaTenbHO, IPU IIMPOKOM BHEJPEHNUN 3TY MHCTPYMEHTbI IOTEHIMANIbHO MOTYT
COKOHOMUTD 9KBVBA/IEHTHI COTeH MmumapzoB pomrapos CIIIA B rop u, uto 6omee
Ba)KHO, CIIaCTV MUJUIMOHBI Y€TOBEYECKMX JKM3HEN ¥ BHECTU 3HAUMTE/IbHbIN BKIaJ B
y/Iy4lleHNe 3[0poBbA I0fiell Ha Beeil ImaneTe. O HaKo, HECMOTPsI Ha IIO/IOKUTE/IbHbIe
9 exThI yrke MHOTMX IIPUMEHEHHBIX B I[VI(PPOBBIX MOJIEKY/IAPHBIX HayKaX METO/IOB,
OCHOBaHHBIX Ha MCKYCCTBEHHOM MHTE//IEKTE, BO3HMKAIOT ONACeHM): IO IOBOAY IO-
TEHIVATIbHBIX PMICKOB, CBA3AHHBIX C BHEPEHMEM 9TUX MeTOL0B. Hanpumep, HelaBHee
VICCTIEflOBAHNE TI0KA3a/I0, YTO METO/bI, OCHOBAaHHbIE Ha VICKYCCTBEHHOM MHTENIEKTE,
MOTYT OBITh JICIIO/Ib30BAHBI /I OBICTPOTO MOTY4YeHNUS BHICOKOTOKCHYHBIX COEHe-
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Hnit (Urbina, et al., 2022). Takum o6pa3om, fBoricTBeHHas npupopa VIV nposiBisercs
¥ B 9TVX 00/IACTAX, YTO IIOFHMMAET BOIIPOCHI O HAIeKAIIeM PeryIMpoBaHNIy IIpuMe-
HeHust MeTofoB VIV B MEXAMCHUIIIMHAPHBIX 00/IACTAX.

O6cyxpmenne

/13-3a MHOTOYMCNIEHHBIX COLMAIbHBIX U1 SKOHOMUYECKUX TTOCTIECTBIUI STUX TeX-
HOJIOTWII PAJL TeM, CBA3aHHBIX C VICKYCCTBEHHBIM MHTE/UIEKTOM, ObUI BK/IIOYEH B II0-
NUTHYECKYI0 ¥ TyMaHuTapHywo nosectky aHa OOH B mocnennne ropsr (UNESCO;
UNESCO, 2021). 3naunTenpHyo ponb B 3ToM ceirpamu Lemn Ycroitunsoro Passutnsa
(SDGs), mpuHsATbIe Ha cammuTe BcemupHoit opraumsamyy B 2015 roy, KOTopble IIpef-
CTaBJIAIOT COOO0I CIMCOK 13 17 rmobanbubIx meneit u 169 sagau (United Nations, 2015).
YcnemnHas peanysaryis 60/MBIINHCTBA U3 HUX CBSI3aHA C HEOOXOAMMOCTBIO KOHCOMN-
ALV YCUJIVIA Ye/IoBeYecTBa I JOCTIDKEHVI HOBOTO YPOBHS Pa3BUTHA 00LIECTBA.
IIpepnomnaraercs, 4To Iepexof OT TPeTbeil K YeTBEPTOI IPOMBILUIEHHON PEBOIIO-
v (XapaKTepu3yIoleiics pa3BUTIEM ¥ MAacCOBBIM BHepeHVeM Kubepduanuecknx
cucteM B 1106a/bHOE IMPOM3BOACTBO) MO3BOIUT aKKYMY/IMPOBATDh 1 MCIIONb30BATh
JIOTIONIHUTE/IbHBIE PECYPCHI C LIE/IbI0 CTUMYIMPOBAHMA POCTa MUPOBOII SKOHOMMUKI,
II0BCEMECTHO IMKBU/ALINY O€THOCTH, CHVDKEHsI HETaTMBHOTO BO3/IEVICTBIS YeTIoBe-
Ka Ha OKPY)KaoIlylo cpeny 1 T.1i. [Ipeanoceuikamm Takoit TpancopMaIn ABIAeTcs
BHeJIpeHNe IPYHININAIBHO HOBOJI TEXHOIOTMYECKOiT 6a3bl BO BCe KiTio4deBble cepbl
XKM3HM 001IIeCTBA, CIIOCOOHON YCKOPUTD SBOJTIOLINIO OCHOBHBIX COLVMA/TBHO-9KOHOMI-
YeCKVX IPOLECCOB, @ TAKXKE CO3/IaTh HOBBIE VI OBBICUTD 9P PEKTUBHOCTD CYIIECTBY-
IOLIVX IIPOM3BOJICTBEHHBIX L[eNOYeK. Begyiias ponb B 9TOM OTBOJUTCSA «YMHBIM» BbI-
COKOTEXHOJIOTMYHBIM CHCTeMaM, KOTOpble UCIIONb3YIOT B cBoeit pabore VIV wmm ero
OT/ie/IbHble KOMIIOHEHTh. OfIHAKO, KaK yKasaHO BO BBEIEHIN, MacCOBOE BHE[PEHME
VICKYCCTBEHHOTO MHTE/UIEKTA CO3MIAET PAJ, SK3MCTEHIMA/IbHBIX PUCKOB, KOTOPbIE MO-
TYT IOB/IUATD Ha CyAbOy Beell uBum3anum. B To sxe Bpems, B 06/1acT OLiHKN pU-
CKOB, CBA3aHHBIX ¢ VIV, HaM HE0OXOAMMO IepPeiiTI OT JYICKYCCUIT U MOCTHAKTYMHBIX
HaO/TIofeHNit K (yH/[aMeHTaIbHbIM JMCCIeOBAHNAM, HAlIPaB/IeHHbIM Ha Pa3paboTKy
Habopa CTpaTernyecKyx IMPUHINIOB /IS YIPEeXIAIIell OLeHKM PYCKOB U MOJIe/-
POBaHNA/OLIEHKM COOTBETCTBYIOIVMX MEp IO CHIDKEHMIO 3TUX PUCKOB. 3ajadn aeii-
CTBUTE/IBHO C/IOXKHDIE 13-3a SKCIIOHEHLIMA/IBHOI CKOPOCTH PasBUTHA UCKYCCTBEHHOTO
VHTE/UIEKTA M TeXHOIOTMIT OO/BIIVX JaHHBIX (CM. puc. 1 ¥ pyc. 2 Wi WITIOCTPALuN).

Tem He MeHee, MOYXHO U3BJIEYb YPOKM M3 UCTOPUY PpapMalieBTIIECKOI HayKu, KO-
Topad B TeyeHue 20-21 BeKOB SBOMIOLMOHMPOBAIa OT HEPETYIMPYEMOTO JUKOTO 10/
IO CTafiyIM, KOTZIa BCe 3TAIIBI IIpoLiecca pa3pabOTKM TeKapCTB CTPOTO PeTyIMpyTCs
KaK Ha OCHOBE HAayKM ¥ TEXHUKM, TaK U 3TUKU. Hacramo BpeMsa BCIIOMHUTD CTapeii-
NI TPUHIAI OMOMEeIMIMHCKON STUKM, primum non nocere («He HaBpean»), KOTO-
PBIl MO>KET OBITH IIPYMEHEH B KaueCTBe OCHOBHOTO MOJXOJA K PETYIMPOBAHUIO pas-
BUTUSA TEXHOJIOTMIT MCKYCCTBEHHOTO MHTEN/IEKTA. B 11€/710M, HECMOTPSA Ha MHOXECTBO
OT/INYNTEBHBIX 0COOEHHOCTEN ICKYCCTBEHHOTO MHTE/IeKTa, 00111as mpobiema pery-
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NMPOBaHMA HOTEHIVA/IbHO ONACHBIX TeXHONOTWII (HampuMep, AfepHBIX TeXHOMOT I,
KJIOHVPOBAHUS, Pa3pabOTKy OMOIOTMYECKN aKTUBHBIX COEIVIHEHWI U T.11.) He SIBJISeT-
€ 4YeM-TO YHUKA/IbHBIM JIJIfl YelIoBeYeCcTBa. MOXKHO MepeHATb MHOXKECTBO MO/IE3HBIX
IPAKTHK U METOJIOB U3 IPYTUX 06/1acTeil, KOTOpbIe MOTYT ONTYMMU3UPOBATb PECYPCHI,
3arpadnBaeMble Ha pa3pabOTKy HOPMATMBHO-IPABOBOI 0a3bl JIS MCKYCCTBEHHOTO
MHTe/UIeKTa. TaKoil MOAX0S MOXKeT IPUBECTY K paspabOoTKe aJalTMBHON HOPMATUB-
HO-IIPaBOBOJ 6a3pl, KOTopass OyfeT COOTBETCTBOBATH IPVMHIMIIAM IIPO3PAYHOCTIH,
COTPYAHMYECTBA, NMOOTYETHOCTI U ITYKM, YTOOBI CIIOCOOCTBOBATH 0E30IIACHOI 1
YCTOMYMBOI pa3pabOTKe MHHOBAIVOHHBIX IIPOAYKTOB Ha OCHOBE JICKYCCTBEHHOTO
VIHTE/JIEKTA.

bnazodapHocme:

ABTOp BblpaxaeT npusHatenbHocTb KceHun MonsakoBoli (YHuBepcuteT Cupunyc) 3a 60nbluyto
rmomollb B MOArOTOBKe CTaTbW. Mbl BbICOKO LIEHVWM MHOroYMCieHHble auckyccumn c Oprem
JNungpe (Ckontex) n AHHoi KpaHoBon (CkonTex) MO Pas3fUYHbIM acnekTam rnobanbHbiX
3ddekToB VIW; MHOrMe npeun, NnpeacTaBneHHble B AaHHONW paboTe, Obinn BAOXHOB/IEHbI STUMMU
anckyccuamn. bonbluoe cnacn6o Hatanbe Crpylukesuy (Ckontex), Metpy Monosy (CkonTtex) n
Cepreto CocHuHy (CnHTENnM) 3a cCoBMecTHble paboTbl 1 Anckyccumn no UM B GriomoneKkynsapHbIx
HayKax 1 umopoBoi papmakonoruu. ABTop 6narogapeH MHOrMm cBoum Konneram us Ckontexa
1 uneHam KomuTeTa no 3TUKe NCKYCCTBEHHOrO nHTennekta Komnccun Poccniickon Oepepaumn
no aenam IOHECKO 3a o6cyaeHnA pasnnyHbIX TeM, CBA3aHHbIX C UICKYCCTBEHHbIM HTENNEKTOM.
Ocoban 6narogapHocTb AnekcaHapy Kynewosy, Pektopy Ckontexa (npeacefatens Komuteta).
ABTOpP OuYeHb LeHUT anckyccumn ¢ Mropem AwmaHosbiM (Kribrum), Hatanbeir Kacnepckoi (In-
fowatch) n CranncnaBom AwmaHoBbiM (Nanosemantica) o gundeikax v puckax, CBA3aHHbIX C
UMdPOBBLIMU TEXHOMOTUAMM.
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STRATEGIC CHALLENGE

Introduction - economic and social impact of Al

he widespread use of artificial intelligence (AI) over the whole planet as a con-

sequence of the accelerated rate of digitalization of society, is leading to the

‘smearing’ of national borders (European Commission, 2021; Fedorov, Tsvetk-
ov, 2020a; Fedorov, Tsvetkov, 2020b). The huge technological capabilities of Al systems
have been implemented in many digital services (social networks, search engines, news
aggregators, marketplaces, etc.), significantly expanding capabilities of ‘traditional” in-
formation&communication technology (ICT) tools (Kurzweil, 2006; Yukhno, 2022a).
Today, Al is an important part of the global digital space (Lindre, 2022; Mironova, 2021;
Yukhno, 2022b; Yukhno, Umarov, 2022). However, in fact, it is still an unregulated (al-
beit extremely effective) tool which can provide significant geopolitical and economic
advances to owners of global digital platforms and services and change directions of
modern consumer, socio-political and socio-cultural trends (Fedorov, Tsvetkov, 2020b;
Fedorov, Tsvetkov, 2021a; Lindre, Kapitanov, 2022. In this paper, we will overview poten-
tial risks associated with Al and discuss pathways for sustainable development of these
technologies, leading to “Trustworthy AI”. Analysis of trends in patents and scientific
publications will be provided mostly based on analytics by Statista (www.statista.com)
and Dimensions (www.dimensions.ai) as well as other sources (will be referred later).

Moore’s Law and the Al Achievements as an Example of
(synchronized) Exponential Development

2021
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Fig. 1 Moor’s law vs AI challenges

One has to note that the term “Artificial Intelligence” is somewhat ambiguous;
more than 100 definitions of this term exist in expert communities, and the spectrum
of understanding of this term by public is even wider (Miao Fengchun, et al., 2021).
Therefore, to avoid confusion, we will follow ideas presented by Kurzweil (Kurzweil,
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2006) and make a distinction between “Weak AI” and “Strong AI”. By Weak Al (also
called Narrow AI) we mean an Al technology limited to a specific task (e.g. face recog-
nition or playing chess etc). We note that weak Al can mimic some particular aspects
of human behavior and automate repetitive routine tasks. By Strong Al we will mean
the creation of an artificial intelligence that outperforms the capacity that of a regular
human being in a number of different tasks simultaneously. We note that it is hard to
say whether we are going to achieve Strong Al in the near future and what would be
the base of this technology, if developed. In fact, all AI technologies that are known
these days can be qualified as Weak/Narrow Al Therefore, through the manuscript, we
will use the term Al meaning that it is the Weak AT if not mentioned otherwise.
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Fig. 2 Illustration of exponential increase of data transfer rate

Since the 1950s, when the term Al for the first time was introduced and became an
independent object for research, hundreds thousand inventions have been patented over
the world and more than 1.6 million scientific materials on the subject of Al have been
published. At the same time, judging by the analytics provided by Statista (www.statista.
com) and Dimensions (www.dimensions.ai) more than a half of all these Al-related pat-
ents have been published over the past decade. This exponential growth of Al applications
strongly correlates with exponential increase of computational power of microprocessors
(so-called Moor’ law, see Fig. 1) and exponential increase of the rate of data transfer (see
Fig. 2). Indeed, Al is strongly interconnected with computational technologies (Pavlov,
2016; Materials, 2020, 2021;) as well as with technologies for processing and transmission
of information (see Fig. 3). These three pillars make a synergy together and thus, provide a
solid background for a number of applications (Tejal, et al., 2016; Pavlov, 2016;Biamonte,
et al., 2017; Sharaev, et al., 2019; Andronov, et al., 2021;Babakov, et al., 2021; Kozlovskii,
Popov, 2020; Miao Fengchun, et al., 2021; Morozov, et al.,, 2021; Khokhlov, et al., 2022)
such as E-sport, Chemical Informatics, Robotics, Smart Manufacturing etc (see Fig. 3).
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Fig.3 Areas related to Al technology

Indeed (Weak) Al itself strongly relates with data analysis and data processing
techniques as well as with supporting technologies such as high-performance com-
puting, sensors etc. Therefore, one may present the modern Al as an assembly of three
components: (i) Data, (ii) AI Software (mostly Machine Learning Algorithms and
corresponding libraries and frameworks) and (iii) Supporting Technologies (compu-
tational and data acquisition and transfer infrastructure etc) — see Fig. 4. The most
“intelligent” part of this (arguably) is the Machine Learning frameworks; an example
of a typical Machine Learning pipeline is schematically presented on Fig. 5.

Weak Al is an assembly of data, technologies and methods

Weak Al*

Data

Software:

« Big Data Analytics
« Data processing technologies

+ Machine Learning technologies

NB: the vast majority of modern
advances in Al are due to success of
data-based machine learning
methods

Fig.4 Main components of weak Al
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Fig.5 Overview of a Machine Learning pipeline for decision making

Analysis of patents and scientific publications in the filed also demonstrate a steady
trend of shifting emphasis from theoretical research to the practical development of
Al products and services for commercial purposes. Machine learning, deep learning
and new neural network architectures are the most dynamically developing areas of Al
technologies in recent years (Miao Fengchun, et al., 2021). Achievements in this area
lead to the emergence of automated systems that can learn and perform cognitive tasks
previously accessible only to people. In the field of practical applications of Al, com-
puter vision and natural language processing demonstrate most significant progress.
However, as presented by Fig. 3, there is a number of promising applications in many
other areas as well.

Obviously, such technological development will have far-reaching social and cul-
tural implications (Kurzweil, 2006; UNESCO, 2019; Gurria, 2020; Fedorov, Tsvetkov,
2021a; Fedorov, Tsvetkov, 2021b; UNESCO, 2021;European Commission, 2021). It
is necessary to elaborate a system of criteria and a methodological basis for creating
strategies of sustainable development for countries and all of humanity in the context
of global application and development of AI technologies (UNESCO, 2019; UNESCO,
2021). We note that Al is a General Purpose technology: it transforms all economic
sectors and social activities in such a way that:

« Al will boost productivity in most activities it touches;

o Al like traditional ICT but to a larger extent, will affect income distribution,
hence social equilibria;

o Al challenges the very identity of humanity, which is based on intelligence:
hence it raises complex societal and ethical issues.

Following ideas of Mironova (Mironova, 2021) on classification of global risks,
we may select these main groups of global risks of widespread implementation of Al

39



STRATEGIC CHALLENGE

40

The group of global geopolitical risks includes: cyberterrorism using Al, instru-
ments of influence on the domestic and foreign policy of states, violation of the digital
sovereignty of states, ever increasing threat of the use of Al tools for the creation of
weapons of mass destruction (mainly chemical and biological), etc.

The group of global economical risks includes: the use of Al tools to provoke a
financial crisis (through manipulation on the stock exchange, cryptocurrencies, etc.),
high price instability in the market of computing components, monopolization of the
market of computing infrastructure, instability in the labor market and shortage of
personnel.

The group of global technological risks includes: negative consequences of scientif-
ic and technological progress, disruption of leading information systems, exponential
complexity of infrastructure, accumulation of errors and accidents, etc.

The group of global social risks includes: potential food crisis provoked by (mis-
used) Al-based logistics tools, the possibility of a “digital pandemic”, potential real
pandemics provoked by new infectious diseases “engineered” by Al increased migra-
tion activity of the population due to remote work, social inequality generated by tech-
nology, a huge gap in the standards of living of people in “digital” and “non-digital”
regions, distrust of power generated by deepfakes and other Al-based tools for social
manipulations.

Existential risks — violation of the balance between management and manipula-
tion in society, the emergence of processes of de-intellectualization and disorientation
of people in the information space due to substitution of their cognitive functions by
Al suppression of their biological and psychological needs by Al and related technol-
ogies (virtual reality, robots etc).

Polar discussions on Al regulation in leading international
organizations

Subijectivity and objectness Global monitoring and evaluation Data protection and the "digital
of Al mechanism sovereignty" of countries
Is Al a subject or an object of law? An international Al "supervisor" creating? Global digitalization without

restrictions?
How to protect your data?

Accumulation and analysis of
information on the implementation of
national Al standards based on
previously adopted international
agreements.

Supervisory functions in accordance
with the future "global Al regulatory
regime".

The main question is: who will control
o0 the "controller'?

Di: i onther y ion of Al are d d at the highest international level (UNESCO, Council of Europe (CoE),
International Organization for Standardization (ISO), International Electrotechnical Commission (IEC), Institute of Electrical and Electronics
Engineers (IEEE), European Commission (EC), Organization for Economic Cooperation and Development (OECD))

Fig.6 Discussions on the regulation of AI
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To summarize, one of the main existential threats is the phenomenon of “danger-
ous knowledge” (Mironova, 2021). Dangerous knowledge can be defined as informa-
tion obtained in the course of scientific research, development and analysis of big data
by AI, which negative consequences our society cannot always effectively control. This
is especially true for the use of Al in such fields as genetic engineering, nuclear physics,
chemical sciences and humanitarian technologies. Ultimately, this is a problem of the
ethics of science, values and the formation of humanistic ideals in the field of AI tech-
nologies. The discussion above leads us to a conclusion, that the almost unregulated
development of AL if it continues without being overseen by a proper set of regulatory
instruments, may lead to catastrophic global consequences. However there are very
polar debates on many national and international regulatory platforms on very basic
principles of regulations and there is no clear solution how to reach the desired bal-
ance between safety and technological freedom yet (see Fig. 6). Therefore, in the next
section we will discuss main international and national activities on development of
regulatory frameworks for AL

Regulation of Al technologies: still a challenge.

One of the most informative indicators of trends in technology is the content of
relevant technological standards and regulatory documents (Materials, 2020, 2021).
The analysis of documents created for the standardization and regulation of Al and
big data technologies allows us to see the priorities of developments in various coun-
tries, as well as draw conclusions about the activities of corporations developing Al
technologies.

Why Al technologies require standardization?

M B @&

Basic conceptions for Basic rules for Metrics, categories Precise scientific

the proper technical technologies which will be etc for the quality verification for many
regulation developed in the future measurement ambiguous terms
- R&D Software Systems
Science development production

End users - Technology Developers

Main problems: (i) standards are uncertain and developed mostly for narrow technology niches;
(i) 100+ definitions of Al exist in expert communities; (iii) rapid development&change of
technologies

Fig.7 Main barriers between different stakeholders of Al technologies and ways
of their settlement through proper standardization mechanisms
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The rapid growth of the AI technology market has requested the formation of a
regulatory framework for the subsequent regulation of the use of Al-based solutions
with the main goal of preventing harmful effects on humans and society as a whole
(see Fig. 7). At the same time, a more or less meaningful process of forming the regu-
latory framework started only in the 2010s, when Al systems had been already intro-
duced in a number of fields.

The key direction in creating an integrated system of international regulation in
the field of AT and end-to-end technologies is standardization, the results of which are
perceived differently among the vast expert community and various groups of stake-
holders (developers, regulators, engineers and users, industrial and academic sectors,
government agencies). It is not always possible to maintain a balance of interests, since
the technological agenda a priori has many obvious and hidden conflicts of interest
that arise when prioritizing most areas of standardization. Large IT companies are es-
sential investors in research in the field of Al standardization, including financing pilot
tests and conducting painstaking work on generalizing international expert thought.
Almost all editors and developers of Al standards and related documents have affilia-
tions with global multinational corporations such as Microsoft and Alphabet.

The documents required as the output of standardization process mostly have the
following format: an international standard, a technical report or a technical specifica-
tion. In addition, a set of documents may be developed to form a series of standards, if
the standardization area covers aspects that are clearly shared by consumers.

The main international initiatives on standardization of AI technologies have been
carried out through the Artificial Intelligence Subcommittee (PC 42) and the Joint
Technical Committee 1 (OTC 1) “Information Technologies” of the International Or-
ganization for Standardization and the International Electrotechnical Commission
(ISO/IEC)! established in 2017. To a much lesser extent, they are discussed and de-
veloped in the International Telecommunication Union (ITU). Expert support for the
standardization process is also provided by the Institute of Electrical and Electronics
Engineers (IEEE).

Currently, the main focus of standards development is shifted to the following
areas of application of Al systems: Big Data (DB), Intelligent and Autonomous Vehi-
cles (IATS). A special place in standardization is also occupied by issues of increasing
confidence in Al systems, risk management, ethics and problems of Al bias.

Since 2018, separate work has been carried out on the terminological and concep-
tual standardization of Al systems - the fundamental ISO/IEC document (ISO/IEC
22989 - Al - Concepts and Terminology) for all Al-related standards that have already
been adopted or are planned to be adopted.”

' https://www.iso.org/committee/6794475.html
2 1SO/IEC DIS 22989 Information Technology — Artificial Intelligence — Atrtificial intelligence concepts and terminology
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The formation of a series of international standards in the field of databases is pro-
ceeding in leaps and bounds. Despite the long overdue need to create a fundamental
terminological database framework that would establish the basis for subsequent doc-
uments in this area, other technical areas and related areas of standardization, there is
still no comprehensive terminological and conceptual framework. A fairly impressive
group of countries (USA, China, Ireland, Korea, Japan, etc.) represented by their sci-
entific expert and business community with objectively different starting approaches
to understanding the database are extremely slow to reach some consensus decisions.
Standards appear on certain aspects of the database, lagging behind the development
time, for example, from documents in the field of quality of AI systems.

On the national arena, in the context of big data, Russia has adopted an analogue
of the basic international standard - the preliminary national standard (PNST) - “In-
formation technology. Big data. Typical architecture”. This document focuses on the
description of the most important terminology and indicates the relevant areas of ap-
plication.

The technical report, which is essentially an overview of the parameters of human
“trust” in the field of Al technology applications, was published by ISO/IEC in April
2020. The emergence of human “trust” in Al technologies is linked to ensuring their
transparency, explainability, manageability, etc. at three levels: physical, cybernetic and
social. As part of the international discussion on standardization, it is assumed that
“trust” should be ensured at all stages of interaction and use of Al systems by humans
leading to the so-called conception of “Trustworthy AI” (see Fig. 8).

1. Develop a system for 2. Create an aggregator for 3. Optimization of the main
classification of Al the existing standards regulatory principles

Al systems International organization for standardization (ISO) Proposing the most relevant
Algorithms of Machine International Electrotechnical Committee (IEC) metrics etc
Learning
elc

Institute of Electrical and Electronics Engineers (IEEE)
different national standards
Robustness elc v Achance to develop a unique
regulatory framework

Reliability

Fig.8 Components of “Trustworthy AI”
and a pathway to an optimal regulatory framework
(UNESCO, 2019; UNESCO, 2021; Fedorov, Tsvetkov, 2020)

Verifiability
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For complex systems based on machine learning, trustworthiness is generally
understood to mean absolutely clear formalizable properties of the systems, such as
stability, reliability (aka robustness), guaranteed convergence, security, adversarial ro-
bustness — what is known as adversarial robustness, as well as a set of properties like
data privacy, that is, differential privacy (Materials, 2020, 2021).

We note that reliability, also known as robustness, is a kind of meta—property that
describes the preservation of a certain basic property, such as, for example, the same
level of stability in the presence of some uncertainties and disturbances in the system.
Another term which is widely used to describe trustworthiness is the adversarial ro-
bustness which is resistance to adversarial attacks. The most banal example here is
when some minimal distortion of visual information leads to severe misclassification:
a car can mistake a pedestrian for a pole or, say, for a fly on the windshield. And it will
not be classified as a kind of danger that needs to be avoided, just because the image is
a little noisy (Materials, 2020, 2021).

Differential privacy, aka differential privacy, is a property that consists in the fact
that the system can provide a certain level of protection of the user’s personal data.
Fault tolerance means the ability to maintain normal functioning, including stable,
performing restrictions, and so on, in the presence of a malfunction in sensors, a mal-
function in actuators, that is, control devices, and so on (Materials, 2020, 2021).

Adversarial robustness and differential privacy are relatively new concepts. These
are certain properties that can be considered as subtypes of reliability and stability, but
they have some specifics. Maybe there will be even more of these indicating properties
in the future, taking into account the specifics of AI (Materials, 2020, 2021).

In the near future, flagship documents in the field of Al standardization will be the
standard for technical regulation of artificial neural networks and the technical report
on their stability characteristics adopted in 2021. The main task of these documents
is to regulate the control at the stage of software product development in various in-
dustries and the rules for certification of system elements for assessing their stability,
with appropriate balance of interests on the part of engineers and manufacturers. For
example, the American National Standards Institute (ANSI) made a proposal, to fill
in the technical specification of ISO/IEC PC 42 in the field of machine learning goals
and methods and AT systems. It lists methods that make it possible to increase the ex-
plainability of AI systems for various stakeholders (developers, users, providers, regu-
lators), and the methods differ for each group of stakeholders. For developers, it means
strengthening the aspects of security and technical reliability; for users - the degree of
trust in the system or method, so that bias does not play a significant role; for provid-
ers — compliance with regulatory and technical regulations, and for regulators - un-
derstanding the opportunities and limitations when creating innovative frameworks.

Functional safety has become relevant in the course of the development of ma-
chine learning methods and related AI technologies, which have built a line of interest
in engineering, building a safe world based on innovative solutions. At the 6th plenary
session of ISO/IEC SC 42 in April 2020, a project on the functional safety of Al systems
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was proposed, which, after a short discussion, it was decided to implement in the for-
mat of the ISO/IEC SC 42 technical report. Functional security plays an important role
in the introduction of mathematical models, with the help of which the application of
a particular Al technology is realized. Their properties reflect the compliance of the
Al technology and system with peculiar safety rules. If there are explicable and under-
standable dependencies between the key parameters that determine the behavior of a
mathematical function, the correlation between the observed input and output data is
obvious, and then the model will be transparent and effective. However, the physical
phenomenon described by the model can be very complex, or have a very small scale,
or cannot be observed without the influence of experimental data that cannot be de-
scribed by a scientifically based model. All this causes difficulties in understanding
and verifying the model, introduces ambiguities and a certain degree of uncertainty.

The technical report on the functional safety of Al serves as a description of how
to control security, security risks and their relation to Al systems and technologies,
also giving classes of Al technologies and the level of their possible use. Classes (1-3)
reflect the possibility of greater variability when applied in various fields, from the
presence of clear recommendations on safety criteria to the inability to create safety
requirements at all. Levels (AD) show the degree of influence of the AI component of
the system on security in general. In addition, the document used the concept of the
level of automation and control, the degree of transparency and explainability of solu-
tions (from a completely transparent system to a “black box”), as well as other aspects
related, including, to the physical components of systems.

Thus, functional security can be specific and depend on the application of the Al
system. This opens up the possibility of implementing its aspects using different ap-
proaches at one or another stage of the life cycle of Al systems.

The above documents were created in ISO/IEC in order to form an extensive and
exhaustive base for a standard or specification for testing Al systems.

Al and Social Ranking: main risks.

Perhaps one of the most controversial fields of AI applications is the usage of Al
for development of social rating systems (Fedorov, Tsvetkov, 2020a ;Fedorov, Tsvetkov,
2021b). In short, a social rating system can be defined as, a set of social indicators eval-
uated by an automated system (Borodkin, 2004; Meadows, 1998). Based on the out-
put data (ratings or individual rating), state institutions and public institutions form
a model of interaction with a particular citizen. We note that many such systems have
been developed in education-related domains (Miao Fengchun, et al., 2021). Naturally,
as an effective tool for data analysis, Al became a popular instrument for development
of different regional and national social ranking systems. However, recent studies (Fe-
dorov, Tsvetkov, 2020a ;Fedorov, Tsvetkov, 2021b; Lindre, 2022) which analyze effects
of social ranking systems introduced in different parts of the planet revealed several
fundamental problems of such systems which we will briefly overview below.
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The main problems of the concept of social ratings are listed below.

1. Opacity of rules and algorithms based on which the social rating system will
evaluate human behavior. Modern systems of social rating are not transparent as they
typically hinder the information about both development process of rules and criteria
for evaluating human actions by an intellectual system as well as names of the devel-
opers. That raises the question about the degree of responsibility of the developers
and owners of such systems for making decisions that may be of crucial importance
for millions of fellow citizens? At the same time, it remains unclear how the social
rating system, which uses artificial intelligence (AI) to process huge amounts of citi-
zens data across the country or a single society, is actually making decisions as most
of AI algorithms operate on the principle of a classic “black box”. This means that
the output results do not imply an explanation of the reasons and circumstances for
which the Al system draws conclusions and makes decisions. People can only take for
granted the fact that an “intelligent” machine in real time “sorts” them into groups de-
pending on their behavior and committed actions, even if such actions and decisions
are not contrary to the law.

2. No one is immune from social deranking. Some lobbyists of the social rating
system (naively) believe that following certain patterns of a “good citizen” is a guaran-
tee of finding a person in the upper privileged group. However, like any other complex
technology, an Al-based social rating is able not only to track the general background
around a person based on a certain system of indicators, but also to go further - to
form an “opinion” about such a person, taking into account the multiplicative effect of
the perception of human behavior by the whole society. For example, a popular media
personality (politician, artist or athlete), on the one hand, has more opportunities to
maintain their social rating at a high level due to the cumulative effect of his positive
image. On the other hand, with a planned information campaign to discredit such a
person, the “intellectual” social rating system will take into account the perception of
this person in society that is changing for the worse, and it will be more difficult for
such a person to “correct” his rating with “good deeds” later. The system will give an
average assessment of a person taking into account “good deeds” and “bad” image in
the media space.

3. 'The social rating system may have a large number of hindered outcomes. The
distribution of people into categories depending on the current social rating may have
far-reaching consequences in all spheres of life. For example, a person with an insufh-
ciently high rating is unlikely to be hired for a prestigious job, and in the end this per-
son will not even understand why their job application was refused. The fundamental
right of every person - the right of freedom to choose ones life trajectory will be pro-
portionally limited to the designated part of the ‘phase space’ occupied in the persons
social rating. An unpaid fine for traffic violation or an unfulfilled “children’s program”
may manifest itself in the most unexpected way in one’s future and play a decisive role
in the fate of the person in the implementation of their plans for life.

Journal of Digital Economy Research



Vol. 1. No 1. 2023

Maxim V. Fedorov

4. Digital discrimination of people. The adoption of a social rating system at a
state level in a country would actually mean the emergence of a “digital code of law”
and a “digital procedural code” in this country which will be parallel to the Constitu-
tion of the country and other regulatory legal acts (a set of social indicators and algo-
rithms for collecting, analyzing and evaluating information about a person included
in the Al system). Therefore, instead of giving people equal rights and responsibilities,
such a system would introduce a full-fledged mechanism of discrimination and re-
striction of human rights which may arise without committing illegal acts, which are
such under the current legislation.

There is a direct threat that the social rating will turn into a dictatorship of a cer-
tain system of values introduced by unknown programmers into an automated system
that works according to some criteria. This, in particular, is a direct violation of the
seventh article of the Constitution of the Russian Federation, which guarantees the
free development of a person.

5. The social rating system may lead to social destabilization. The introduction
of even individual elements of social rating can be very criminogenic - because such a
system will automatically provide illegal ways of “tweaking” the rating for a moderate
fee and ending up in a category of higher level. In addition, the social rating is a clear
provocation of public tension. It will obviously cause a protest mood in society, which
directly contradicts the modern understating of the function of a democratic state
where one of the most important tasks is to create conditions for mutual trust between
it and society.

In this context, the question of a person’s “transit” from one category of social rat-
ing to another remains open. Such systems provide an opportunity for a direct threat
of legal “enslavement” of a person, i.e. a lifetime at the bottom of the rating pyramid
due to an objective narrowing of opportunities for the latter to improve their perfor-
mance. Initially, the discrimination-oriented concept of social rating will infringe on
the rights of persons who, although they do not violate the law, do not “earn” enough
points of a “good citizen”.

It is noteworthy that the risks of social rating systems were identified and realized
by the governing structures of the European Union at an early stage. In April 2021, the
European Commission proposed to ban the introduction of Al technologies (resolu-
tion “On the European Approach to artificial Intelligence”), which are used for “mass
surveillance, applied in a generalized form to all individuals without any differences”
Surveillance methods such as “monitoring and tracking of individuals in a digital or
physical environment, as well as automatic aggregation and analysis of personal data
from various sources” will become illegal’.

3 https://ec.europa.eu/commission/presscorner/detail/en/ip_21_1682
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If this initiative is approved by the European Parliament and the European
Council, the European Union will completely ban the use of “high-risk” Al systems
and restrict the use of others if they do not meet the new standards. It is notewor-
thy that the “high risk” category includes, among other things, AI technologies in
robotic surgery, Al in software for hiring employees, Al for checking documents
and verifying evidence (in court proceedings), as well as Al for assessing the credit
rating of citizens - the primary element of the entire social rating system. Moreover,
the explanation to the European Commission document notes that the very essence
of social rating and the use of Al in applications that manipulate human behavior
to circumvent their will are unacceptable (European Commission, 2021). Business
representatives who ignore these new rules may be fined up to 20 million euros or
4% of the annual turnover.*

We believe that it is time to initiate full-fledged scientific research on the phenom-
enon of social rating on global scale. The results obtained should be submitted for a
wide public discussion with the participation of representatives of all sectors of socie-
ty (scientific and expert community, human rights organizations, legislators, business
circles, political parties, civil society, etc.).

Deepfakes - what is truth?

Deepfakes can be defined as synthetic auditory or visual media developed using
deep machine learning methods that create such a realistic impression that they can
deceive the audience (Hutchinson, 2020; Jaiman, 2020; Lindre, Kapitanov, 2022; Pra-
jakta, 2020). This is the main task of the authors of deepfakes — to make as realistic
illusion as possible. Synthetically created media vary widely in technical complexity
and application, ranging from low-quality “cheap deepfakes” to high-quality products
that can influence a person’s “perception of reality”, as well as in a certain sense alter
the decision making process of the person

Of course, the overall idea of creating of synthetic audiovisual content is not new:
Filmmakers have been using computer-generated images (CGI) since the 1970s in or-
der to enhance. However, these methods were very expensive and only a few compa-
nies had access to such technologies. These days, the development of digital technol-
ogies has made complex synthetic media inexpensive and easy to produce (especially
thanks to the proliferation of free and open source software). As a consequence, mil-
lions of people create such content every day using their home computers and even
smartphone (Davis, 2020).

4 https://ec.europa.eu/commission/presscorner/detail/en/ip_21_1682
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Deepfakes can be successfully and usefully used in such areas as education and
art, but it turned out that deepfakes are more likely to harm individuals, business, so-
ciety and democracy as a whole, and also accelerate the process of falling public confi-
dence in the media (Jaiman, 2020;Logacheva, 2021; Babakov, et al., 2021; Dementieva,
Panchenko, 2021). Such an erosion of trust will contribute to the flourishing of de
facto relativism, destroying the structure of democracy and civil society under strong
pressure of false information.

The grand scale of using the deepfakes by many stakeholders (including state
agencies, companies and individuals) pose a number of challenges to modern society.
The most growing general concern is about how deepfakes contribute to the evolution
of the era of Internet disinformation (Perez, 2019). Indeed, as tools for creating syn-
thetic information for a mass audience are being constantly improved at the technical
level, regulatory agencies across the globe are trying to solve simultaneously emerging
socially significant problems associated with an adequate response to new risks and
threat provide by deepfakes (mainly the high rate of distrust to public media).

For instance, there is an important question on protecting the rights of individuals
in the sphere of control over the commercial use or misuse of their images and other
aspects of “digital” identity (Jaiman, 2020). The methodology of creating deepfakes has
already developed to such an extent that many people may fully recreate their image
or somebody’s else image in digital form in order to use these ‘updated’ images in var-
ious kinds of virtual projects in which they do not take direct “personal” participation
(Davis, 2020). In this case what would be the fee for the commercial use of their images
and the image in general, who will posses the rights of using the new image (which can
be of considerable value)?

Even more importantly, in the framework of legal proceedings, deepfakes can pose
a serious threat to determining the authenticity of the most important evidence, since
the continuous development of technology significantly complicates the process of
separating real digital evidences (images, video, audio etc) from forgery and, therefore
compromises the use of digital evidences (Kietzmann, et al., 2019; Prajakta, 2020). For
example, some courts in the United States have allowed taking photographic evidence
without verifying the reliability of eyewitness testimony in accordance with the so-
called the “silent witness rule” (the use of “substitutions” when accessing confidential
information in the United States in the open jury trial system). While maintaining the
current dynamics of the spread of deepfakes, it may become a common practice for
lawyers to declare that the digital evidence against their client is a fake. This circum-
stance may cause the jury to doubt the authenticity of real evidences (Prajakta, 2020).

Another problematic area of using deepfakes is the field of cybersecurity (Gurria,
2020). Indeed, falsified data and digital trace of a person provide unprecedented risks.
For example, sensor data may be falsified and then transferred to an Al decision mak-
ing systems, which will lead to the deception of the artificial intelligence system with
the subsequent adoption of incorrect decisions by it (Davis, 2020).
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A comprehensive system of protecting society from the destructive use of deep-
fakes begins with software designed to detect deepfakes or increase the technical
ability to distinguish between real and fake content. Such technical solutions include
both Al systems trained to recognize anomalies characteristic of deepfakes, and cryp-
tographic methods that can be integrated into video and audio recording equipment in
order to detect unauthorized access. However, the means of detecting and countering
deepfakes will always lag behind the pace of development of the deepfake technologies
themselves. In addition, the solution to the following problem is not yet visible: simply
knowing that a certain video file has been processed does not provide information on
how to identify the creators and hold them accountable (Davis, 2020; Jaiman, 2020).

The second level of counteraction to destructive deepfakes is legislative regulation.
For instance, a number of states in the United States, for example, Virginia, have adopt-
ed local laws criminalizing deepfakes used in pornography; and the state of Texas has
additionally criminalized deepfakes created to influence the electoral process. From
another side, the states of Massachusetts and California have not been able to approve
bills aimed at countering deepfakes, due to concerns about excessive “overregulation”
of the IT industry (Davis, 2020; Jaiman, 2020).

Perhaps, the best result would be the development of technical and legal tools for
managing the risks of harm from deepfakes that do not suppress innovation and busi-
ness activity, as well as do not encroach on freedom of expression. Responsibility should
come for individuals without the introduction of universal bans on new technology.

An urgent and practically unsolvable problem in most countries of the world today
is that state, primarily regulatory authorities, do not take sufficient actions to ensure
the authenticity of audiovisual content distributed in the public space. Encouraging
digital platforms to self-censor and self-identify destructive content using deepfake
technologies has a very limited effect. For example, if the origin of the video cannot be
traced, national governments are recommended to create a body that can detect deep-
fakes using blockchain technology. The essence of the experts’ proposal is that block
chains store data in a decentralized network in which anyone can verify the originality
of the information by comparing it with a certain unique and unchangeable key. Even
the slightest manipulation of data will lead to an easily detectable discrepancy.

The technological approach to managing and limiting malicious deepfakes is to
develop methods and methods for authenticating authentic content. An example is a
technology called AmberAuthenticate, which works on devices that reproduce origi-
nal, i.e. authentic photos, audio and video content in real time as content is recorded.
The program creates the so-called “truth layer”, which is the original content cryp-
tographically marked with numerous digital fingerprints, and then archived in a pub-
licly accessible block chain. This fingerprinting of digital content is used to track its
origin as it spreads in the digital space and to help detect and respond to attempts to
manipulate the original content.
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In another part of the planet, Cyberspace Administration of China has developed
rules (enforced on January 1, 2020) prohibiting any publication in the digital informa-
tion space with modified content created using Al technologies without appropriate
warning. These measures were taken for reasons of national security in order to pre-
vent the replication of fake news and the spread of political disinformation at an early
stage (Jaiman, 2020).

The new rules allow law enforcement agencies to prosecute individuals who cre-
ate deepfakes and video platforms on which they are posted. The document does not
specifically mention the term deepfake — instead, it is prohibited to publish generally
misleading content that could damage the reputation, for example, of a political figure
or deceive voters (Babakov, et al., 2021). At the same time, the rules for regulating
deepfakes are lengthy in nature, for violation of which no specific administrative or
criminal measures are formally provided (Jaiman, 2020).

At the end of the section we would like to cite the proposals from the study of In-
diana University “Deepfakes: Trick or treat?” on how to regulate deepfakes and combat
malicious content based on this technology (Kietzmann, et al., 2019).

1. Fixing the source content that guarantees the detection of the unreliability of
the deepfake. An effective fight against deepfakes created for the purpose of deception
or manipulative influence on a person involves a system of early detection and blocking
of such content. In this regard, technologies that track and record a persons life, includ-
ing his geolocation, interaction with other people and institutions, as well as informa-
tion about any other “external” activity, are becoming in demand. Despite the direct
threat to privacy, privacy and confidentiality of human actions, from a technical point
of view, collecting such information from modern mobile devices seems quite simple
and convenient. However, such personal and sensitive data should be encrypted, stored
and used for comparative analysis only if necessary in order to “expose” deepfakes.

2. Exposing malicious deep fakes. Along with the development of Al technolo-
gies that simplify the process of creating and improving the final result of audiovisual
deepfakes, there are also technological innovations being developed for the detection
and classification of deepfakes. The leaders in this area are the United States. For ex-
ample, the Agency for Advanced Research Projects of the US Department of Defense
(DARPA) has innovative means of detecting deepfakes, in particular, the program for
forensic examination of digital media content, as well as deepfake detection services
such as Truepic. Global corporations and digital platforms are also investing serious
resources in the identification and detection of deepfakes.

3. Protection of rights within the framework of the law. Victims of deepfakes
must have a system of protection provided by law against material or moral harm
caused to them in the event of defamation, malicious intent, violation of privacy or
emotional distress caused by deepfakes, as well as in cases of copyright infringement,
imitation and fraud related to deepfakes.
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4. Taking confidence-building measures. Global companies that claim to adhere
to universal moral principles and human rights, in the context of deepfakes, should re-
double their efforts to build trust with their customers and establish strong emotional
ties with them. In this case, if companies or their brands become involved in scandals
on the basis of diplomatic threats, traditional customers and partners are likely to take
the information noise critically and maintain their loyalty.

Al in Digital Pharma and Molecular Biology

Pharmaceutical sciences and molecular biology undergo a “phase transition” due
to the widespread usage of data-intensive machine learning techniques in these fields
(Sosnin, et al., 2018b; Yang, 2018; Kozlovskii, Popov, 2020; Sosnina, et al., 2020; Za-
retckii, et al., 2022). From a distant point of view, it might seem strange because these
fields have been traditionally associated with heavy usage of experimental techniques
and clinical trials. However, modern research programs in biomolecular sciences have
at their cores experimental (e.g. data from clinical trials) as well as computational
data-generators (e.g. data on molecular modelling); thus data analysis and machine
learning research based on the generated data may greatly contribute to the progress
in these fields. Digital Pharma is one of the remarkable examples, where in vitro or
in silico High-Throughput-Screening platforms are used to derive predictive models
which can be applied to solve fundamental and practical problems in modern drug
discovery and molecular design (Sosnin, et al., 2018b; Sosnina, et al., 2020; Andronov,
et al., 2021; Khokhlov, et al., 2022).

Al in Digital Pharmacology

Prediction of properties of Development of software for in Understanding relationships
organic compounds silico profiling of pharmaceuticals between important properties
compounds

+ Toxicity ] ] Advanced computational tools The main problems identified at

* Physical-chemical properties for profiling of bioactive the stage of clinical trials are the

. T9X100_|09|06| properties compounds toxicity and insufficient

- Biological activity effectiveness of the candidate
e s FDA approvals:

1/ 30% new drug candidates

do not pass the 1st stage of

clinical trials (unsafe)

— ¢ b

The development of a new drug

is a long and expensive process:
~ 10 years, $ 1 billion; Al can

v Chemical data do not become obsolete! make it cheaper and faster

v The key to Al in digital pharmacology is collection and analysis of big

data. p > > > S >

Fig.9 Digital pharmacology problems
(Andronov, et al., 2021; Karlov, et al., 2019; Karlov, et al., 2020; Khokhlov, et al., 2022;
Krasnov, et al., 2021; Sosnin, et al., 2018a; Sosnin, et al., 2018b; Sosnin, et al., 2018¢;
Sosnina, et al., 2020d)
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Every year pharmacological companies across the globe spend hundreds billions
of US dollars on drug development and design. To cope with the crisis related to the
exponential increase of the costs of R&D in these areas, one needs to develop ap-
proaches, and data-intensive molecular technologies hold a great promise for this. In-
deed, recently a number of works on applications of Al in digital pharma and molecu-
lar biology have been published in the high-ranking journals which provide excellent
examples of a cross-over between state-of-the-art data-intensive computational meth-
ods and “wet” biology (Young, et al, 2018; Popov, et al., 2019a; Popov, et al., 2019b;
Popov, et al., 2019¢; Karlov, et al., 2020; Kozlovskii, Popov, 2020; Kozlovskii, Popov,
2021a; Kozlovskii, Popov, 2021b; Morozov, et al., 2021; Zaretckii, et al., 2022).

Al in Digital Pharmacology

Technologies for organic and medical chemistry tasks

Research:

The chemical space is vast: its potential dimensionality only for small molecules is
estimated as large as 108° small molecules. How to look for new candidates in such
enormous amount of molecules?

v Chemists need methods for navigation in chemical space. Artificial intelligence can provide such
an opportunity.

The selection of candidate molecules is similar to the selection of astronauts: a significant stream of
candidates at the entrance followed by multistep selection of several appropriate candidates.

S

Fig.10 Tasks for Al in digital pharmacology

Progress in experimental techniques have already resulted in accumulation of a
large amount of corresponding data and the speed of generation of new data is still
growing (Sosnin, et al., 2018b). Effective integration of large-scale data analysis with
“wet” biomolecular sciences require development of new approaches and new tools, as
well as qualified researchers and engineers with both, computer science and chemical/
biological backgrounds, to integrate Al-based tools with experimental research pro-
grams. Moreover, the chemical space has a complex structure and vast dimensionali-
ty; therefore, straightforward machine learning pipelines typically have a very limited
applicability domain, making them useless in practice. Using state of the art data-in-
tensive statistical analysis techniques along with molecular modelling and machine
learning approaches allows one to expand the applicability domain of ‘pure’ machine
learning methods and develop more robust solutions (Sosnin, et al., 2018a). This stra-
tegic area aims to develop the end-to-end technologies using knowledge-, sequence-,
graph-, and structure- and multidimensional-based representations of intensive mo-
lecular data (Andronov, et al., 2021).
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Al for solving structural biology problems
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Fig.11 Structural biology problems
(Popov, et al., 2019a; Popov, et al., 2019b; Popov, et al., 2019¢; Karlov, et al., 2020;
Kozlovskii, Popov, 2020; Kozlovskii, Popov, 2021a; Kozlovskii, Popov, 2021b;
Morozov, et al., 2021; Zaretckii, et al., 2022)

The two key strategic directions in the field are:

 develop and apply Al-based tools to explore target regions in chemical space
and generate new chemicals with desired properties;

 develop and apply Al-based tools to explore target regions in biological space
with a focus on molecular biology and molecular mechanisms of drug-macromolecule
and macromolecule-macromolecule interactions.

Figures 9-10 illustrate the first approach. Figures 11-12 illustrate the second ap-
proach.

Al for solving structural biology problems
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‘ Al to search for drugs from chemical libraries ‘ Al for evaluating off-target interactions
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Fig.12 Tasks for Al in structural biology

54 Journal of Digital Economy Research



Maxim V. Fedorov

Potentially, one may estimate that Al applications in bimolecular sciences may
(i) reduce the costs of R&D for development and design by 30-50 percent; (ii) reduce
the time for development of new drugs and vaccines by 20 (pessimistic) to 70 (opti-
mistic) percent; (iii) greatly reduce potential risks of new drugs (side effects, stability
issues etc) due to the thorough in silico validation of drug candidates. Therefore, if
widely introduced, these tools can potentially save equivalents of hundreds billion of
US dollars per year and, more importantly, save millions of human lives and greatly
contribute to the improvement of human health on the whole planet. However, despite
of the positive effects of the already many applications of Al-based techniques in dig-
ital molecular sciences, there are raising concerns about potential risks related with
the implementation of these tools. For instance, recent study has shown that AI-based
methods can be used for rapid generation of highly poisonous compounds (Urbina,
et al., 2022). Therefore, the dual nature of Al again reveals itself in these areas as well,
which raise questions about proper regulations of applications of AI methods in inter-
disciplinary domains.

Discussion

Due to the many social and economic effects of these technologies, a number of
Al-related topics been included in the political and humanitarian agenda of the UN
in recent years (UNESCO, 2019; UNESCO, 2021). A significant role in this was played
by the Sustainable Development Goals (SDGs) adopted at the summit of the World
Organization in 2015, which are a list of 17 global goals and 169 tasks (United Nations,
2015). The successful implementation of most of them is connected with the need to
consolidate the efforts of mankind to achieve the new level of development of the soci-
ety. It is assumed that the transition from the third to the fourth industrial revolution
(characterized by the development and mass introduction of cyber-physical systems
into global production) will allow one to accumulate and use additional resources in
order to stimulate the growth of the world economy, the widespread elimination of
poverty, reducing the negative human impact on the environment, etc. The prerequi-
sites for such a transformation are the introduction of a fundamentally new techno-
logical base into all key spheres of society’s life that can accelerate the evolution of the
main socio-economic processes, as well as create new ones and increase the efficiency
of existing production chains. The leading role in this is given to “smart” high-tech sys-
tems that use Al or its individual components in their work. However, as stated in the
introduction, mass-scale introduction of Al poses a number of existential risks, which
may affect the fate of the whole civilization. At the same time, in the area of assessment
of risks associated with AI we need to transfer from discussions and postfactum ob-
servations to fundamental research aimed to development of a set strategic principles
for proactive risk assessment and modelling/evaluating corresponding measures to
mitigate these risks. The tasks is challenging indeed because of the exponential speed
of development of Al and Big Data technologies (see Fig. 1 and Fig. 2 for illustration).
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However, one may learn from the history of pharmaceutical sciences which dur-
ing the 20-21* centuries have evolved from an unregulated wild field to the stage where
every steps of the drug development process are strictly regulated based on both, sci-
ence&technology as well as ethics. It is timely to remember the oldest principle of
biomedical ethics, primum non nocere (‘first, do no harm’), which can be applied as
the main approach for regulating development of Al technologies. Overall, despite of
the many distinctive features of Al the overall problem of regulating potentially dan-
gerous technologies (e.g. nuclear tech, cloning, development of bioactive compounds
etc) is not something unique for the humankind. Many useful practices and policies
from other fields can be adopted which can optimize resources spent on development
of regulatory framework for Al Such an approach may lead to the development of an
adaptive regulatory framework which will be aligned with the principles of transpar-
ency, cooperation, accountability and ethics in order to facilitate safe and sustainable
development of Al-based innovative products.
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AHHoTauuma. CerofHA 6osblas YacTb MCCefoBaTeNlel Kak B 06/1acT TEXHUYECKIMX
HayK, TaK 1 NPeACTaBAsOWNX T'YMaHUTapHOE 3HAHWE, CYMTAT HeobXoaNMbIM ornpe-
LEensATb NCKYCCTBEHHDBIN MHTENIEKT C YYETOM MPUIIOKEHNA K HEMY CyObeKT/BHbBIX «ye-
NOBEYeCKMX» KauecTB, K KOTOPbIM OTHOCATCS CMNOCOBHOCTb K CAMOCO3HaHWI0, a TakXe
K cBob6ogHOMY BbIOGOPY. B 3TOM CBA3M Upe3BblYaiHO akTyanbHOWM CTaHOBUTCA Npobnema
aBToHOMUM MW, a panee — npas 1 BO3MOXKHOCTEN (MK OTCYTCTBUA U OTKa3a OT BO3MOX-
HoCTuK) ana co3patena W no ocywecTBNeHMIO KOHTPONA Haf «MPOAYKTOM», B pamkax
nccnefoBaHMA 3ToN nNpobnemaTukm yxe 20 neT CylwecTBYeT 1 Pa3BUBAETCA MPOEKT
«McKyccTBEHHaA NMYHOCTb». HecmMoTpA Ha To, UTO B paMKax JaHHOro NpoeKTa BefeTca
aKTMBHaA HayyHadA u obLiecTBeHHaa AeATeNIbHOCTb, B KOTOPYO BOBJIeUeHbl BefyLyme
npeacTaBMTENN HayYHOro CoobLLecTBa, CaM MPOEKT elle Aanek oT 3aBeplueHus. MNpea-
CTaB/ieHHaA CTaTbA MNOABOAUT UTOT BbIMOSIHEHHbIX NCCIeAOBAHMIA MO KOHLENTyanunsa-
LM NCKYCCTBEHHON nuyHocTu (UJ1), MaTepuanbl Nyb6nmKaumum 4EMOHCTPUPYIOT, YTO Ha
CerofHAWHNIN feHb Ja)ke NPUHUMNManbHas BO3MOXHOCTb co3faHumsa U1 ewe ybeau-
TesIbHO He [l0Ka3aHa. TakXe KOHLeNTyaslbHO He chOPMYyNMpPOBaH eNHbIN OOLeNpUHS-
TbIl NOAX0A K NEePCNeKTUBHbIM MeTOAaM U TEXHONOMMAM peann3auumn 1 BOnoWweHns
WJ1. Takum obpazom, Ha coBpemeHHOM 3Tane n3yudeHue W1 npepcraBnaet cobon no
6onblueli Mepe abCTpaKTHble TeOpeTMUeCKMe NccneqoBaHua. B pesynbtate npoBeaeH-
HOFO aHas3a aBTOPbl CTaTbU MPUXOAAT K BbIBOAY, UTO HA CErOAHALWHWI ieHb Hanbornee
LienecoobpasHo NCMosib30BaTh Pe3yfbTaThl NCcCiefoBaHui EctecTBeHHOM JTUHOCTY U
EctecTBeHHOro IHTENNEKTa M NnepeHOCnTb MeToAbl, JOKa3aBLUMe CBOK OTHOCUTENbHYHO
3bbeKTUBHOCTb B pa3HOOOPa3HbIX CYLLECTBYOLIMX NPOABIEHUAX peasibHON coLmarb-
HOW »K13HK, B 06nacTb co3gaHua koHuenuuu WJ1. Mpeanaraemblii Noaxof K KOHLENTY-
anu3aumm T moxeT 6bITb NONE3HbIM Af1A CO3AaHUA TEOPETUKO-METOL0OMMYECKOro
dyHOameHTa JanbHeNLLX TeOPETUYECKNX NCCNEeLOBaHN 1 MPOEKTOB peanu3sauuu UJ1.

KnioueBble cnoBa: MCKyCCTBEHHbIVI NHTENNEKT, NCKYCCTBEHHAA JINYHOCTb, TECT TbIOpI/IHFa, 3TUKa
MW, camocCTb, NAEHTUYHOCTb, eCTeCTBEHHAA INYHOCTb, €CTeCTBEHHbIV UHTENNEKT
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ABTOPbI BbIPaXaloT CBOIO 611arofapHoOCTb AOKTOPY Gprnocodckmx Hayk, mpodeccopy A.tO. Anek-
ceeBy, a Takxe cTygeHTam E. Hazaposow, A. Cnenbiweson, A. Mpop3unHy n A. TpeckyHOBOI 3a
NIOAO0TBOPHYIO AVNCKYCCMIO 1 3a MOMOLLb B KOHLIENTyanM3aLumy BONPOCOB, MOJHATbIX B AAHHOM
nccneaoBaHnm.

BBenmenne

BICTPOE Pa3BUTHE U IOBCEMECTHOE BHEIPEHIIEe IIPOEKTOB, OCHOBAHHBIX Ha T.H.
VICKYCCTBEHHOM VHTEJ/IIEKTe, 3aCTaB/IAeT BCe Yallle 3a[yMBIBaThCS HE TONBKO
0 TOM, HaCKO/IbKO OH VIV «yMHBIi1» (TO ecTb HaCKONBKO OBICTPO 1 9P PeKTNB-
HO OH CIIOCOOEH M3y4YaTh JJAHHbIE, MCKATh 3aKOHOMEPHOCTY 1 CO3/1aBaTh CBA3M LA
peleHysl IPe/IO>KEHHbIX 3ajlad), HO U HAaCKOIbKO OH CaMOCTOSTE/IeH, aBTOHOMEH
U JeVICTBUTENIBHO CIocoOeH o0nmaarh co3HaHmeM. [Ipu aToM coBpeMeHHOe o0iie-
CTBO CTAaHOBUTCSA BCe 60JIee 3aBMCHUMBIM OT IVIPOBBIX TeXHONMOTMIL. JII0M BBIHYX-
JIeHBI [I0/IaraThCsl Ha KOMIIBIOTEPHbIE CUCTEMBI He TONIbKO B cpepax IPOU3BOLCTBA,
obpasoBaHus, OM3Heca, HO YaCTO BBIHY>K/IEHBI JOBEPATh TEXHONOTYAM, B TOM YVICIIe
OCHOBAHHBIM Ha MCKYCCTBEHHOM MHTEJJIEKTE, PeIIeHyIe U YIIpaB/IeHue 3HAYMMbIMU
Y MacIITaOHBIMM IIPOEKTAMM, a TAK)Ke JOBEPATH pellleH)e KOHKPETHBIX MpobieM —
BIUIOTb /10 BOIIPOCOB XM3HU 11 cMepTH [32]. [I09TOMYy HEKOTOpBIe MCCTIeiOBATENN YKe
CETONHS CTApAIOTCs HAfIeUTbh VICKYCCTBEHHBIN MHTEJIEKT KauyeCTBAaMM JIMYHOCTH
cybbekTa (akTopa), Cpey KOTOPBI MOYKHO BBIIETIUTD CIIOCOOHOCTD K OCO3HAHHOCTH
1 cBoOozie BBIOOpa Ipy NpUHATUY peuteHnit. [Ipu aToM Hens6eXHO BO3HUKAET BO-
IPOC O TPAaHMIAX 3TOI HE3aBVICYMOCTI U CHOCOOHOCTY CO3JATeNsI ICKYCCTBEHHOTO
VHTE/IeKTa KOHTPOIMPOBATh CBOE TBOPeHMe. Bompoc Toro, Kak aneko MOXeT 3ailTu
4eJI0BEYeCTBO B PAa3BUTUY MCKYCCTBEHHOTO MHTE/UIEKTA, I YTO YeTIOBEYECTBY HEOO-
XOZIIMO TIPEJIIPUHATD, YTOOBI He ITOTEPSTh KOHTPOIb HaJl TEXHOMOTMAMI, TepecTaeT
OBITH /IVIIb CI0)KETOM HayYHO-(aHTACTIIECKUX (PUIBMOB I IIEPEXOAUT B IIONMUTIYE-
CKYI0, IOPUMYECKYI0 U COOCTBEHHO NpaKTIdecKyko obmactu [13, 10, 37].
B nocnepsee BpeMsi y4eHble B 00/1aCTV MALLIMHHOTO 00y4eHus ;0OuBatoTCs Bee 60-
Jiee BIIEYAT/IAIOIIVX Pe3y/IbTaToB. B yacTHOCTM, M306peTeHe HOBBIX QpXUTEKTYp Hell-
ponHbIx cetelt (ocobernHo BERT, kxoTopas mosiBunach B 2018 rofy) 1 pocT BbIYMCIN-
Te/IbHBIX MOIHOCTE}T IPYUBE/N CPasy K HECKOIbKVIM IIPOPBIBaM B 0071acTi 06paboTKm
ecTecTBeHHOrO A3bIKa (NLP): pe3ynbTaThl NCKYCCTBEHHOTO MHTE/IEKTA 3HAYNTETBHO
YIYYIIWIACD TIPY PeLeHNY MHOTMX KJIaCCUYeCKUX 3ajiadaX, OT pasHOOOpa3HBIX pas-
METOK /IO MAIIVTHHOTO IIepeBOJia, FeHepaIyi OCMBICTIEHHBIX TEKCTOB VI IUA/IOTOB [36].
O6y4eHHBIe Ha COTHAX rUrabaifTax TeKCTOB 13 KHUI, CTaTeil, IOCTOB B COLMA/IbHBIX
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CeTAX, HeﬁpOHHbIe CeTUu Crannm CHOCO6HI)IMI/[ nnpeajabHO COXpaHHTb KOHTEKCT, BbIlE-
JIATDH IJTaBHbI€ MBIC/IN U BbIIaBaTb OCMBIC/ICHHbBIE UI B TO K€ BpeMH I/IHTepeCHI)Ie n HE-
PenKo HempeycKasyeMble pe3y/IbTaThl. ITO BaXKHO, IOTOMY YTO BBICOKAsl CXOXeCTb C
TEKCTOM, HAaIIlMCAaHHBIM Y€/IOBEKOM, BIISA€TCA HPI/IOPI/ITeTOM, A «9YeTIOBEYECCKIEe» TEKCThI,
KakK YTBep)K,HaIOT JIMHI'BUCTbBI, 1OBOJIbHO HereHCKaSYCMbI n Hepe]lKO HEOXNJaHHbIC,
B OT/IN4YE OT TUIIMYHBIX TEKCTOB, TeHEPUPYEMBIX MALINHOII [27].

TaKI/Ie peBYHbTaTbI He MOFYT He 3aCTaBUTDH 3aHYMaTbCH (0] HepCHeKTI/IBaX Ha 6}1]/[-
Xarimee Oynymee [28]. BrionHe BO3MOXXHO, 4TO Ja/IbHeiillIee YBeMTIYeHIe BbIYVCIIN-
Te/IbHOJ MOIHOCTY 11 CO37jaHue Ooyee IPOABIHYTON apXUTEKTYPbI IIPUBERYT K TOMY,
4qTo HeﬂpOHHaH CeThb HepeCTaHeT HpOCTO aHI‘OpI/ITMI/I‘IeCKI/I OHepI/IpOBaTb BeKTOpHI)IMI/[
HpeficTaBIeHnsIMI JieKceM. [1osiBUTCS HeuTo, oOmagaoiee mogo6eM SMOLMil, CIIO-
cobHOe Ha HeuTo Oosiee 61M3KOe K YesIoBeueCcKOMy MblieHuio [15, 34]. B xakoii-to
MOMEHT I'PaHb MeX/Iy 4elIOBEKOM U TaKOV MCKYCCTBEHHOI TMYHOCTIO COTPETCS Ha-
CTOJIbKO, YTO CaMM JIIOf{Y HAYHYT NPU3HABATh ee 3a cebe momobHyw. [Ipennocsrikm
JULSL 9TOTO BO3HMKAIOT Y>Ke B Hallle BpeMs: B KayecTBe IpuMepa MOKXHO NPUBECTI
nHIMeHT ¢ LaMDA, cucremoit nvutanmu peun VIV or Google [33]. 9ra cucrema
HACTOJIKO COBEPILIEHHA, YTO OJVH U3 COTPYJHMUKOB KOMIIAHVH TIOBEPUII B €€ pa3yM-
HOCTb U MHULIMMPOBAJI 00CY>K/IeHIe «<HeITIYHOI paboThl KOMIaHum» (7, 35].

[Torpy>xeHue B Ipo61eMy «CO3HAHMA» UCKYCCTBEHHOTO MHTEIEKTA IIPUBORUT
ccreoBarerneit K mpoekty VckyccTBeHHOI MTMIHOCTH. MOXKET T KOMIIbIOTEpP CTaTh
cybpekTom? OOCyXpasg TeMy MCKYCCTBEHHOI JMYHOCTY, OOJIBIIMHCTBO YYEHBIX U
9KCIIEPTOB MCXOAAT U3 CIEAYIOMNX MPENIOChUIOK: CKYCCTBEHHBI CyObeKT ABIA-
eTcsl Komueit (MMuTanuer) eCTeCTBEHHOTO CYOBEKTa 1 CO3[AETCS U3 eCTeCTBEHHOTO
CY6'I)€KTa C IIOMOIIIBIO KOMHI)IOTCPHI)IX TeXHOTIOI‘I/H‘/'[, HPI/I 9TOM METO[bI pea}II/I3aHI/H/I
HE OI‘paHI/I‘IeHbI.

[enb aHHOI pabOTHI - ONpeAeNTb NOTEHIMaIbHbIe IPOO/IEMbI YIPaBIeHNS 1
KOHTPOHH I/ICKYCCTBCHHOf/I JIMYHOCTU, OCHOBbIBAACH Ha TeKYH_IeM yp0BHe 3HaHI/H‘/'[ n
Pa3BUTVA TEXHOJIOTMIA, @ TAK)Ke HA HAYYHO IVICKYCCUM 110 JaHHOI IIpOo6/IeMaTuKe.

IIpo6iema onpeneneHNs MCKYCCTBEHHON TNYHOCTH

C cepenunbl 1990-X rofioB B MEXXAUCIUIUIMHAPHOM HayYHOM JYICKypCe aKTUBHO
pasBuBaeTcs NpoeKT «VIcKyccTBeHHass MMYHOCTb». OIHUM U3 BeYIIUX 9KCIEPTOB,
BJIOXHOBMTEJIEN 11 3HAUMMBIX YYEHbIX B 9TOJ 00/1aCTY AB/IAETCS U3BECTHBIN POCCUIL-
CKMII MBICTIUTEIIB, JOKTOP ¢pumocodckux Hayk A.1O. AnexceeB. TOT yueHBIIT BbIETIA-
€T HECKO/IBKO YCTOABIINXCA OINpPEJeTeHNIT ICKYCCTBEHHONM TMYHOCTH, OCHOBAHHBIX
Ha JICC/IEJOBATEILCKON MOSULUI OTHOCUTENIBHO «IMYHOCTI» KOTHUTHMBHO-KOMIIBIO-
TepHOIT cucteMsl [1, 39].

Knaccudukanmsa faercs B KOHTEKCTe OTHOIIEHNA K IIOHATHIO «(DUIOCOQPCKUIT
30MOM», KOTOpOE KOHLIENTYaIbHO OMM3KO MMM flaKe (10 MHEHMIO HEKOTODBIX yde-
HBIX) UJIEHTNYHO MOHATNIO VICKYCCTBEHHOM MMYHOCTI. B mupokoM cMbicie ¢uo-
codckuit 30MOU IpefcTaBseT cob0it cucTeMY, He 00/IaalollyI0 CO3HAHNeM, HO TIpK
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9TOM C TOYKM 3PEHMA IOBEJIeHIS, BBIIIONHAEMBIX (PYHKINIA, II0 BHELIIHEMY BUJY He-
OT/INYMMO VIV O4YeHb ITOXOXKe Ha CYIeCTBO, obmafaromee cosHanmueM [3, 40]. Cpean
JICCTIeTIOBATEIEN €CTh, €C/IU MOXKHO TaK BBIPA3UTHCA «30MOMIIIBI», KOTOPbIE AKTIB-
HO 00CYXX/IAI0T JTaHHYIO TeMy, 00/ajas 0COOBIM B3ITIAZOM Ha CaMoO HOHATHE «puiIo-
codcxoro 30M6m». OHM JOIYCKAIOT CYLECTBOBaHNEe 30MOM WM, 110 KpaiiHeil Mepe,
BO3MOXXHOCTD VX CylllecTBOBaHMA. [IpuMeHNTENbHO K ICKYCCTBEHHOMY MHTE/IEKTY
5TY y4eHble JOIYCKAIOT, YTO JIIOAM CMOTYT CO37aTh (PYHKIVIOHA/IbHO MAEHTIYHBIX
JIBOVIHVKOB, He 00/Ta/IalOIVIX CO3HAHUEM.

«AHTU30OMONCTBI» CUUTAIOT AOCYPAHON U/IEI0 O BO3MOXXHOCTY CYI|eCTBOBAHU
30MOU KaK TaKOBOTO.

A TpeTbd, HENITPAIbHO HACTPOEHHAs, IPYIIA Y4YEHbIX, IIBITAETCS, 10 KpaliHeil
Mepe, BHECTH OIIPe/IeTIeHHOCTD B 9Ty 3allyTaHHYI0 Ipobnemy. «HeliTpambl» cunraiort,
4YTO KOMIIbIOTEPHAs MOJE/b [O/DKHA BK/IIOYaTh MOJYIIb «IICEBLOCO3HAHMA», CBOETO
POZia aHAJIOT Y€/I0BEYECKOTO CO3HAHNA.

HexoTopble fpyrie ydeHble, TaK Has3bIBaeMble «a30MOMCTBI», UTHOPUPYIOT CaM
BOIIPOC O «CO3HAaHMM» MCKYCCTBEHHbIX CUCTeM. [/ HMX ITIaBHBIM BOIPOCOM ABJIA-
eTcs paKTIIecKoe Ha/muue «IIpaBIoIof0oOHON NMUTALINY Y€TIOBEKay, a He Ha/ldue
XapaKTepUCTHUK, MO3BOMAIINX ero nepconnduiyposars. [lo MHeHMI0 AnekceeBa,
IPEeMMYIIECTBO TAKOTO ITOAXOfiA K KIacCUPMKAINY 3aK/II09AETCA B KOHKPETU3aIN
IpeMEeTHOI 06/1acTI, OCKONIBKY B 9TOM C/Ty4ae OCYIeCTB/LACTCS aHa/IN3 He HeKoe-
IO «VHTEJIIEKT», @ Topasfo 6oyee IMyOOKIX KaTeropuii, B YMCI0 KOTOPBIX BXOJAT Ca-
MOCTb, TUYHOCTb, «», CAMOCO3HAHUE, M PAJ IpYTUX. Jlasiee Mbl TpefiCTaBYM HECKO/Ib-
KO OCHOBHBIX MOJie/Iell CKYCCTBEHHOI TMYHOCTH, pa3pabOTaHHBIX MCCTIeTOBATE/LIMIL.

1. Vckyccmeennas iuuHOCMb KAK UMUMAUUS eCrecteenHoti TUMHOCU.

9T0 ompefeseHNe CINTAIT CIIpaBeIMBbIMU a30MOuCThI. KoHuenys 3ak/oya-
eTCsA B TOM, YTO MCKYCCTBEHHBII CyOBEKT He OT/IMYAETCSA OT eCTeCTBEHHOTO: HU 10
GYHKUMAM, HU 110 TIOBEJIEHNI0, HI Jaxke puandecky. BaykHBIM ycmoBueM, Xapakrep-
HBIM JJI 3TOTO NOAXOJA, AB/IAETCA HEPasIN4MMOCTb €CTeCTBEHHBIX U UCKYCCTBEH-
HBIX TMYHOCTE. JIMYHOCTI 060MX TUIIOB CIIOCOOHBI C OMHAKOBBIM YCIIEXOM MIPOIITH
TecT ThlopuHra [4]. 910 03HaYaeT, YTO TMIHOCTHU IOXOXKYU He TONIBKO IO CTPYKTYpe 1
(GYHKLUMOHVMPOBAHUIO BHEIIHMX BUVMBIX cucTeM (pr3ndeckoii, Gy31onoro-aHaTo-
MUYECKOI, Bep6aano—K0MMyHMKaTMBH017[ " T.1.), HO U BHYTpPEHHEN IyXOBHOM CU-
cTeMBbl, 6071ee CIIOXHOI J/IA BOCIIPOM3BEEeHMA, KOTOPas OTBeYaeT 3a aOCTpaKTHBIE
MOHATHA, IPYUCYIIVE SMOIVOHATBHOI ¥ YYBCTBEHHOI, pedieKCMBHON cTopoHe Ye-
JI0BeKa (Harpumep, «I000Bb’, «OTBETCTBEHHOCTb», <IIPaBo» 1 T.1.) [11].

2. VlckyccmeeHHAs IUMHOCb KAK MOO€e/b ecnecmeeHHoti TUMHOCHIU.

9Ta KOHIIeNVA NofpasyMeBaeT Ha/lM4Me Y MICKYCCTBEHHON TMYHOCTY KOMIIEKCa
«IICE€BIOCO3HAHNA», KOTOPBI MCIOIb3YETCA C L[e/IbI0 MAaHUIY/IALMA Y YIIPaBlIeHUA
T.H. 3HAaHMAMM U KOHEYHO JKe IaHHbIMM, OIlepYPyeMbIMI MHTE/IEKTYa/IbHOI CHCTe-
moit. [To 3Toi1 JKe aHaIorny, YenoBeK B COCTOSIHUY UCIIBITBIBATD I 0CO3HABATh 0OJIb,
4TO SIBIAETCS Pe3y/IbTaToM paboThl 9 (EeKTMBHOTO CUTHATLHOTO MEXaH3Ma B CITy-
Jae BO3HMKHOBEHNS MTPOOJIEM CO 3[[0pPOBbEM OpraHM3Ma.
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3. MHckyccmeennas nuuHocmp Kak 60cnpoussedeHue ecmectneeHHol TudHOCHU.

B cooTBeTCTBUM C ZaHHBIM IIOAXOAOM, MAINHA B OYKBa/JbHOM CMBIC/IE BOCIIPO-
M3BOJUT BCE CYIECTBYIOIIVEe ()eHOMEHBI, CBOJICTBEHHbIE YeTIOBEYECKOMY CO3HAHMIO,
IOCPEJCTBOM peanusalyyl CI0XXHON (DYHKLMOHANBHOI 3aBUCUMOCTU Heilpodusu-
OJIOTMYECKMX KOJIOB CYOBEKTMBHON peajbHOCTI OT CyOCTpara, MHBAPUAHTHOTO II0
OTHOIIEHVIO K (DVU3MONIOINYECKOI CTPYKTYPe Ye/I0BeYeCcKoro Mo3ra [9]. 1ot noxxon
aKTyaseH I aHTH30MOuCTOB. C VX TOYKM 3peHMsA, 30MOM — 3TO CYILIeCcTBO, PyHK-
IIOHA/IBHO TIOTHOCTBIO VAEHTUYHOE YeJIOBEKY, HO IIOTHOCTBIO /IVIIEHHOE CO3HAHIAL
[ly6poBCKuii OpeniensieT BaKHOE YC/IOBIe [/I1 BOSHUKHOBEHNA UCKYCCTBEHHOM /Y-
HocTy — «SI» [9]. OHO BK/IIOYaeT B ce0s {Ba BXKHBIX YPOBHS, KOTOpble COOCTBEHHO
1 GOPMUPYIOT TIMIHOCTD: TeHeTMIecKuit u 6uorpadudeckmit. OfHAKO eC/Iu TeHeTH-
YeCKIil YPOBEHb MOXKHO JIETKO HOJJIeNATh VTN BOCIIPOU3BECTH, TO O1orpaduyaeckuii
YPOBEHb — 3TO OIIBIT, KOTOPbIl HEOOXOAVMO IIONMY4INTh, OCMBICTUTD ¥ COXPAHUTD.
B cBsA3M ¢ 9TMM TIepen McCefoBaTe/sIMU BCTAET BOIIPOC, OY/eT /I TaKoit poOOT, OIbIT
KOTOPOTO ITOTHOCTBIO CO3/IaH TPOrPAMMUCTOM, CUUTATHCS CYOBEKTOM, /N 5Ke OH SIB-
JIAeTCS JINIID OTPAKEHNeM CyObeKTUBHOTO MUpPa I MEHTA/IUTETa ero co3zarerneii [16)].

4. VckyccmeenHas nuuHocmp - kax co3oanue ((popmuposarue) «CeepXIuuHoCnLy.

VckyccTBeHHast MMYHOCTD, IO MHeHMIO [leHeTTa, co3/jaeT Takye KadyecTBa (sBye-
HIIAA), KOTOpBIe He MEIOT aHaJ/IoTa Y eCTeCTBEeHHOI muuHocTu. [locnenHee onpenere-
Hyle IPUBOJUT K MJiee «CBEPXIMYHOCTI», IOfipa3yMeBasi, 4YTO B Pe3y/IbTare TOro, 4To
KOMIIBIOTEPHBIE TEXHOJIOTUY TI03BOJISIOT MHTETPUPOBATH 3HAHNSA Y JOCTUYD HOSIBIIE-
HJA «CMBICTa» (B BbICIIEM (UIOCOPCKOM CMBIC/IE), 3TOT YPOBEHb 11 00beM CMbIC/TA
IpeBbIIIaeT OOBIYHBIN YPOBEHD «3HAHWIT» 0OBIYHOTO YeroBeKa [12].

CrenyeT OTMETNTD, YTO, Ha HAlll B3IJIAM, KOHLEIIIINY BOCIIPOU3BOJCTBA 1 CO3Jja-
HJSL MICKYCCTBEHHO IMYHOCTY He MOTYT OBbITh MCIIO/Ib30BAHBI /IS IIPOAYKTUBHOTO
VICCTIEJOBAHNA IePCIIeKTNB GOPMIPOBAHYI 1 YIIPABIEHNA UCKYCCTBEHHON TIMYHO-
CTBI0, @ 3HAYEHME ITUX KOHIIENIINIT HOCUT CKOpee IMPOKO GrIocodCKuit, 4eM mpak-
TUYECKV HAy4IHBII XapakTep.

Bo3MO)XHO /i1 B IPMHIUIIE IaTh TOYHOE ¥ eAMHOEe OIpefielieHNe ICKYCCTBEHHOM
nuyHocty? Ha JaHHOM 9Tare 3To IPeCTaBIAeTCs CTIOXKHOI, eC/ He HeBO3MOXKHOI
3ajjageir. Hanmpumep, ecut B3ATh 3a OTIIPABHYIO TOUKY OIpefie/ieHNe ee IPOTOTHIIA,
HO y>Ke Ha 9TOM, Hauya/IbHOM 3Talle IUCKYCCYs HAaTA/IKMBAETCs Ha TIOYTU HEIPeoso-
JIIMO€ IPeNATCTBIE, IOCKOIbKY 0 CYX IIOP He CYIeCTBYeT eANHOT0, O0Iepy3HAH-
HOTO IOHMMaHUs HeHOMeHa YeoBevyecKoil TnIHocTH [14]!

ArexceeB TOZYepKUBaeT MPOOIEMy A3BIKOBOJ Pa3oOIeHHOCTN COBPEMEHHBIX
IPOEKTOB VICKYCCTBEHHOI TMYHOCTI, 1 MIPUYMHA KPOETCA B IPUHININAIBHON He-
BO3MOXXHOCTH CO3[IaHMsI €IMHOTO OIpefieNieHns “demoBedeckoit mmanoctn” [2]. Ho
9TO JlaKe He eHCTBEHHas mpobmeMa. [[pyroit cTOpoHOIT IpO6IeMBbl AB/IAETCS pas-
HOOOpasie mpefCcTaBIeHNit O CI0CO0AX KOMIBIOTEPHOI peann3auy mepCcoOHOMOTH-
4yecKux peHOMeHOB. B CBsA3M ¢ 9TUM IPaKTUYECK HEBO3MOXXHO TOYHO OTBETUTH Ha
BOIIPOC, PeasibHO /I B IPUHIIVIIE TOYHOE IIOBTOPEHNE IICUXUKY Ye/IoBeKa (He TOMbKO
Ha ()OPMAIbHOM, HO 11 Ha (PYHKIIMOHA/IbBHOM VI CEMaHTUYECKOM YPOBHX).
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OcHOBHBIE IMOAXO0abI K MIOCTPOECHNIO MCKYCCTBCHHOI?'[ INYHOCTHI

YueHble BBIJIEAIOT 1BA OCHOBHBIX 1oaxofia. C TOUKM 3peHMs IePBOro MOfIXO/a,
VICKYCCTBEHHAsI IMYHOCTD MIPeACTaB/sieT c000i po60Ta, KOTOPBII 06/1a/jaeT MceBo-
cosHaHMeM. B 3ToM crydae OH cTaHOBUTCS 00OmagaTenieM QyHKIMOHATBHOTO o006
CYOBEKTMBHOTO CO3HAHNA PeaIbHOCTH, IIPUCYIIETo Ye/oBeka. Bropoit moxxoy mpep-
IIOJIaTaeT, YTO MICKYCCTBEHHAsA TMYHOCTD IPEACTABIIAET COOOI CIOKHYIO 9KCIIEPTHYIO
cucreMy, 06/1a/JAloOIIyI0 MeXaHI3MaMy «9IyBCTBOBAHMUA» [2, 26].

[lepBbIit momxop 6a3upyeTcs Ha Vjiee AaHTPOIONATI3MA, TO €CTb, IO CYTH, B 9TOM
cnydae VICKyccTBeHHass TMYHOCTD HAZIENAETCA CBOVICTBAMM Y€/IOBEYECKON IICUXUKIL.
OpHako po60T, HeCMOTPS Ha MONTHYIO MAEGHTIYHOCTD B JIEVICTBUAX U YYBCTBAX, HUKOI-
Jla He CTaHeT YeJIOBEKOM, TO eCTh eCTeCTBEHHOII IMYHOCTBIO [17]. DTa upes ouyeHb op-
TaHIYHO COOTHOCUTCS C PENPOAYKTMBHOI KOHIIETIIVEl ¥ CHOCOOCTBYET ee pasBUTHIO.
Hy6poBckuit He pa3 obpailiaz BHUMaHNUe Ha TO, 4TO CYILIECTBYeT BaXKHbIIT pakTop «5I»,
KOTOpBIiI Ha JAHHOM 9TaIle pa3BUTHA He MOXeT ObITh CKOIMpOBaH [9, 26]. Peynbrar
¢bopManbHOro KONMpPOBAHYS OIIBITA JIMIIEH OOJIBIION COCTABIIAIOLIEN - YYBCTB U 9MO-
1. VIMEHHO OHM HO3BOJIAIOT IIPUPOJHOI IMYHOCTH, TO €CTh CYOBEKTY (Ye/IoBeKy),
$MKCHPOBATh ITAMATD, iE/IaTh BBIBOJBI U3 IOy Y€HHBIX Pe3y/IbTaToOB I, CAMOE ITTABHOE,
OLIEHMBATDb YCBOEHHBIE YPOKY 1 IIOJTy4eHHbIiT ONbIT. OIIeHKOV B JaHHOM C/Tydae SIBJIs-
I0TCS He L PBI U 3aBUCHMOCTI, a IJTABHBIM 00pa3soM MOpajIbHOE YAOB/IETBOPEHIE OT
pesynbrara [24]. Ho mammHa, ckopee Bcero, He ClloCOOHA UCIBITHIBATh YyBCTBA, OHA
MOXXeT TO/IbKO MMUTMPOBATh UX. by#eT /i Takas MMUTAIVA S9KBMBAJIEHTHA HACTOS-
1eil 4esoBedeckoit? UToObl OTBETUTD HA 3TU BOIIPOCHI, HY)KHO YeTKO IIOHMMATb: YTO
JlaeT U TIOTy4aeT YelOBeK, YTO 3TO 3a «Y[OBIETBOPEHNE», KAK €r0 M3MEPUTD, a I71aB-
HOE - TI0 KaKVIM [IapaMeTpaM ero MO>KHO CPAaBHUTD C «yIOB/IETBOPEHVEM» MAIIVHBI?

Bropoit nopxop, B CHIy TOTO, YTO OH COIPSDKEH C ONpefe/leHHBIMI MeTOJ0/I0-
TYYeCKUMI CIOKHOCTAMIY, TpebyeT Bo3BpallieHNsA K IpobiemMe onpese/eHns MOHs-
Tnit. ClegyeT OTMETHUTD, YTO NPOO/IeMOII MORENMVMPOBAHNUA «CMbIC/Ia» 3aHMMATINCh
MHOTHe MccefoBaTen. Mpl 1ojaraeM, 4To YTO B KauecTBe Haubosee MpOIYKTUB-
HOTO 3aPEKOMEH/IOBAJI CeOsI «KOHTEKCTHBIN MOXOM» (10 KpailHeil Mepe B KOHTEKCTe
KOMITBIOTEPHONI peanm3sanuin). B 9Tux ycmoBmax «CMBICT» ABIAETCSA KOHTEKCTOM 9KC-
IIEPTHOTO «3HAHMU», KOTOpoe hopManuayeTcs ¥ mpuobpeTaeT mapaMeTpbl CUCTEM-
HOTO eMHCTBA [2]. AnmekceeB mpusoauT GopMyny mpoekra «VICKyccTBeHHas nd-
HOCTB» - «CMBIC/T + ITOHMMaHMe». Ho 4To Takoe «CMBIC/I» I HaOMogaTess, M 9To
TaKO€e «IIOHMMaHMe» s camoit Mammuer? Ecin MammHa «IIoHMMaeT», TO 9TO s
Hee «CMBICTI»?

B 3TOM KOHTeKcTe BOIIPOC paspabOTKM MCKYCCTBEHHOTO MHTENIEKTa i 00-
IIEHNS C Y€/IOBEKOM SIB/ISIETCS OBO/IBHO BIIEYAT/ISIONINM, HO HEOMHO3HAYHBIM. [I/ist
WUTIOCTPALMY MBI TIpefyIaraeM mpumep p6aoTel yar6ora Tay or Microsoft, xoto-
pblit IIpefcTaBAeT 0cobbiil uHTepec [25]. Tay - aT0 4ar-60T, KOTOPBIL 00yJaeTcs
U TPEHUPYETCs Ha OCHOBE COOOLIEHMII 0/Ib30BaTeNell, C KOTOPHIMU OH 00IIaeTcs,
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U TEHepUpPYeT HOBbIE PEIUIVIKM Ha OCHOBE NONTy4eHHBIX JaHHbIX [33]. [lepen mckyc-
CTBEHHBIM MHTEJUIEKTOM CTOS/IA 3a/ja4a BBIABUTH (POPMa/IbHble KOMMYHMKATHBHBIE
VI TUHTBUCTIYECKYIE TTATTEPHBI (IPYTMMI CTIOBaMM, KaK peOEHOK JO/DKEH C HY/IA BbI-
Y4UTb TPAMMATHKY, BBIYYUTD ONpefie/IeHHble IEKCUYeCKye eAMHNULBL U T.J.) U IpH-
MEHUTb MX. DKCIIEPUMEHT M0Ka3aJl, 4TO IIoHayalry Tait mican 6e3001IHbIe M BIIOHE
npyXeno6Hble coobuenns cobecenHnkam. OFHAKO Yepe3 HECKOIbKO 4acoB 4aTOoT
HAy4WICA IMCAaTh OCKOpPO/IeHNs, HAIMCTCKME BBICKA3bIBAHMA U Ja)ke MOXKeTaHMA
cmeptu. Microsoft 06bsicHna Takoe noBefeHye Tay TeM, 4TO Ha Hero ObUIa COBEp-
IIeHa «CIJTAHMPOBAHHAsA aTaKa», OPraHN30BaHHAA MHTEPHET-Tpo/AMM. Ilo croBam
IpefiCTaBUTeNIel KOPIIOPALY, 37I0YMbIIIEHHUKN BOCIIONb30BAIUCDh «YSA3BMMOCTA-
MI» 4aTOOTa, YTO HO3BOINIO OOYYUTh AITOPUTM OTBEYATh OCKOpOIeHnAMu. B cBoto
o4epefib, KOMIIAaHMA MIPU3HAJA, YTO HEJOOLEHN/Ia COLMANbHbIN acleKT NPy paspa-
6oTKe, 1 6bI1a 6OIbIIE COCPEFOTOUECHA HA TEXHNYECKOII pean3alyi X HaJleXXHOCTH
cumynAnyy obmenus [29].

MOXXHO /1 B 9TOM C/Iy4ae CKa3aTb, YTO YaTOOT CO3HATEIBHO OTBEYAET C UCIIO/Ib-
30BaHUEM OCKOpOIeHMIT ¥ HellpueMIeMbIX BoipaxkeHnit? O4eBuiHo, 4To HeT. [laH-
HBIIT TIPOJYKT VICKYCCTBEHHOTO MHTE/UIEKTA He CIIOCOO6eH OTPUIbTPOBATh HETaTyB-
HYI0 MH(POPMAINIO U1 OTACIUTD ee OT HelITPabHOI My Mo3nTuBHOI. Ha ato ecTb
HECKO/IbKO IPMYMH: BO-IIEPBBIX, CO3/IaTe/lb He y4ell 0COOHHOCTY MHTepHeT-KY/Ib-
TYPBI, II03TOMY HO3BO/IWJI CBOEMY @ITOPUTMY IOIIOLIATH M00YI0 nHGopManyio 6e3
pasbopa. Bo-BTOPBIX, MCKYCCTBEHHBIII MHTE/IEKT ellle He HACTO/NbKO YMeH, YTOObI
CaMOCTOATENIbHO YCBOUTb MOPa/IbHbIE HOPMBbI, II03BOJIAOIIVE OTAEUTD JOIYCTUMOE
OT HEJJOITyCTUMOTO.

3mech 3aMeTHa Ba)KHas 3aKOHOMEPHOCTD - HbIHEIIHNME IPOTOTUIIBI MCKYCCTBEH-
HOJ JIMYHOCTY HE ABJIAITCA aBTOHOMHBIMU. VIM mo-npexxHeMy Hy>KeH MOJeparop
(omepaTop), KOTOPBIIT BPYYHYIO LIeH3ypHpPYeT TO, YTO XOPOLIO ¥ IIJIOXO Ji/I aATOPUT-
Ma. B To >ke BpeMs 4e/oBeK Ha MHCTMHKTUBHOM YPOBHE CIIOCOO€H 3aMedaTh peaKInio
IPYTUX JIFOfIeli ¥ TIOHMMATh, HACKOJIbKO JOIYCTUMO TO, YTO OH TOBOPUT. MamnHa He
o0aaeT TaKoil «COIMaAbHONM CMeKanKoi». I1o CYTH, U «XOPOLIO», Y «IIJIOXO» /IS
Hee PAaBHO3HAYHBI, OHA He CIOCOOHA IIPUAIATh MM SMOLMOHAIBHYI0 OKPACKY, ¥ CMBICTT
STUX IIOHATUI /IS Hee paBHO3HaueH [19]. [IporpaMMimcT IpocTo 3aKk/afbiBaeT B Hee
nHdopMaIMIo o ToM, 4To ecTb «Kmacc 1» n «Kmacc 2», KOTOpble 9KBMBaNEHTHBI JUIs
camoit Mammubl. OgHAKO 13-3a TOTO, 4TO co3parend npupan «Kmaccy 1» 6onpuree
3HaueHye wl (Beca), KoTopoe B IIepBYI0 ouepenb ABnAeTcs ynciaoM (!), a «Kmaccy 2»
3HaueHMe MeHbllee w2, MalyHa paHXMpyeT 00BeKTbl ePBOro KIacca BbIIIe, YeM
06beKTBI BTOPOTO, ¥ JaXKe MOXKET IIPOCTO MOTHOCTBIO VICK/IIOYUTD VX U3 CBOEI Ia-
maTu. IIpoie roBops, oHa cpaBHMBAeT Wl ¢ W2 U BBIJIa€T Te€ Pe3y/IbTaThl, KOTOPbIE
VIMEIOT OOIbIINIT IPYOPUTET.

B nmpuBenenHOM Bbllle IpuMepe OTCYTCTBYET KaTeTOpUsA «y[JOBIE€TBOPEHMA pe-
synbraroM». He Mammna «ymoBneTBopeHa», a Yenosek, KOTOphIL co3pan sty Ma-
munHy. BoT mouyemy, ckopee BCero, MallyHbI, IOTHOCTBIO MMUTUPYIOIINE IPUPOHYIO
JIMYHOCTD, HUKOIJ]A He CMOTYT IIOJTHOCTBIO [Ie/IaTh TO YK€ CaMOe, 4TO Jie/laeT Ye/IOBeK.
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VICKyCCTBEHHBIN MHTEVIEKT — 3TO a/ITOPUTM, KOTOPBIN MIMEET OIPENeTeHHbIN
pesy/bTaT 11 Mmo60ro Habopa BXOAHBIX JAHHBIX. VICKYCCTBEHHBIIT MHTE/IEKT — 3TO
IIOMCK MAaTEMAaTUYECKUX CBA3EN MEX]Y JAHHBIMY, TOYHOCTb M3MEPEHNI, Y MalunHbl
He MOXeT OBITb OLIMOKY, OHA BCET/ja 3HAET Pe3y/IbTaT C TOYHOCTHIO 10 HAHOCHVHNIL
EcrecTBeHHbI MHTEIEKT, C [PYTOil CTOPOHBI, MIIET CBA3M He TO/IbKO Ha OCHOBE Ma-
TEMATVKV, HO 1 HA OCHOBE OIIbITA VI 3[JPABOT0O CMbIC/IA, IOCKO/IbKY «€CTECTBEHHOE» HE
MO>KeT OBITh OIMCAHO MaTeMaTN4eCK/ TOYHO U BCErfia eCTh XOTs Obl KPOIIeYHas He-
TOYHOCTb. MareMaTiKa — 3TO TOYHOCTD, IIOCTPOEHHAA Ha YCIIOBHOCTSAX, Ha «OKPY-
IJIEHMI» €CTECTBEHHOTO JI0 Le/I0r0. ITO €CTECTBEHHOE OTpaHNYeHNe /I YIPOILEeHNA
noHMMaHuA. [103TOMy TMYHOCTD, CO3/JaHHAs MaTeMaTNYeCKH, YIPoIaeTcs, 06001ma-
€TCA 10 Y€T0-TO KOHKPETHOr0, B TO BpeMs KaK €CTeCTBEHHAasA TMYHOCTD CYIIEeCTBYET
110 KAaHOHMYECKMM 3aKOHAM IIPUPOLDIL.

O6cyxpaenus

[IpencraBeHHbIl Bbllle 0630p TIOAXOIOB ¥ MHEHUIT IIO3BOJISIET aBTOPaM yTBep-
X[IaTh, YTO €IUHCTBEHHOI KOHCTAHTOIl B IIPECTABIEHHO POOIeMaTIKe SIB/ISET-
Cs HEONpeNieIeHHOCTb. B TaHHOM ciTydae, Ipex/ie BCero, peub UeT 06 OTCYTCTBUM
IIO/IHOJ YBEPEHHOCTY B TOM, YTO B IIPUHIMIIE BO3SMOXXHO CO3/lJaHVie MICKYCCTBEHHO
nngHocT. OfHAKO eIy MPEANONOXKUTb, 4YTO 9TO BCe-TaKyl BBIIIONHUMAA 3afia4ya, TO
MBI CTa/IKMBAEMCs C ellle OJHOI HEeOIPENeNeHHOCTbIO B ONPEeJEe/IeHNN TOro, YTO Ta-
KOe VICKYCCTBEHHas JIMYHOCTb. EC/u roBopuTh 06 MCKYCCTBEHHOM MHTE/UIEKTE BO-
00111€e, 10 aHAJIOTUI C €CTECTBEHHBIM MHTETIEKTOM, TO Mbl CTAJIKUBAEMCA C TE€M, YTO
HeT e[JHOTrO MOHVMAHS, YTO TAKOe MHTEJIEKT BOOOIIe, HOCKOIBKY MpefCcTaBUTeNN
Pa3NMYHBIX 00/IacTell 3HAHNUA U IPAKTUKY, HOCUTEN PA3NINIHbIX KYIbTYp BK/Ia/Ibl-
BAIOT B 3TO IIOHATHE 3a4acTYI0 NPOTMBOpPEYMBbBIE XapaKTepucTuku. Ilepenoca ary
npo6IeMaTyKy Ha TeMy MCKYCCTBEHHOJ TMYHOCTY, MBI B KaKOJ-TO CTEIIEHN HOPOXK-
maeM elie OOMBIIYIO HeonpeaeneHHOCTb. OfHaKO 9TO He 03HAYaeT, YTO MbI MHOXKUM
CYIIHOCTH, IOCKOJIbKY B HACTOAIee BpeMsI 4elI0OBEYeCTBO CTONT Ilepef; He0OX0aMMO-
CTBI0 OJJHOBPEMEHHO pelaTh MHOXKECTBO IIPOO/IEM - TEOPETIIECKUX, METOJ0/IOT I Ye-
CKUX, TIPAaKTUYECKIX, TaK KaK YCKOPeHIe BpeMeH! Jie/laeT He0OXOAMMBIM yBenndeHme
CKOPOCTH PasBUTHs BO BCeX 00/IacTAX 0OIeCTBEHHOI XXI3HY, HE3aBUCUMO OT TOTO,
HACKOJIbKO MAacCIITa0HbI CYLIECTBYIOLIVE TPeOOBAHMs, M KaKMX OBl CIO>KHBIX CUCTEM
3TO He Kacanoch.

Y4uTbiBas, 4TO MbI YK€ BBIACHWUIIN, YTO OCHOBHOII po06IeMoii, ¢ KOTOPOIt CTaI-
KUBAIOTCS IPY pa3paboTKe MCKYCCTBEHHON TMYHOCTY, SIB/ISIETCS HEOIPeeTIeHHOCTD
9TOrO IOHATHUA ¥ HECOBEPILIEHCTBO IIONBITOK €€ peann3alyy, II03TOMY Ha JIaHHbII
MOMEHT HEBO3MOYKHO OIPeJIe/IUNTh CII0COObI YIIPaBIeHNs €10, TaK KaK MbI IIPOCTO He
3HaeM OIIPeJeNIEHHO, YeM Mbl JJO/DKHBI YIIPABIIATb.

1. UckyccmeenHnas nuuHoOCmo Kax ynpasnsemoiii cy0vexm, 001a0arousuii ecemu
NPUHAKAMU eCMecmBeHHOTE TUYHOCMU.




Bbinyck « 1 - 2023

O.H.Typos, A.B. lLlepctoB

Bo-mepBbIx, ecm 4e0BEKOM MOXKHO YIIPAB/IATH KaK MHTYUTUBHO, TaK U Ha OC-
HOBe 0OJIBIION BBIOOPKI SKCIIEPUMEHTOB U peaIbHBIX CTy4YaeB, TO HAIIANHBIX IPU-
MepOB YIIPaBJIEHNA UCKYCCTBEHHOI IMYHOCTDIO IT0Ka HET. TeM He MeHee, I/1A Lenei
06CY>X/IeHVISI MOYKHO HOIIBITaTbCA «IIPUPABHATD» MCKYCCTBEHHYIO TIMYHOCTD K eCTe-
CTBEHHOI1 U NIPENIIONIOKNTD, 4YTO noBefeHne VIV, kak uMuTanusa 4el10BeKa, 6yneT B
4yeM-TO HallOMMHATb TOBefieHNe yenoBeka. OTClofja BbITEKaeT IepBas YCIOBHOCTD
B paspaboTKe METOJOIOTNY YIIpaBaeHus VICKYCCTBEHHOI MMYHOCTBIO, ONMCAHHAsS
BpiIe. [IoMCK METO/0B yIpaB/IeHNA NCKYCCTBEHHOM IMYHOCTDIO JOKEH IIOCTOSHHO
KOPPeKTHPOBAThCA: Hea(PeKTVBHBIE LO/DKHBI YA/LATHCS, @ HOBbIE JOOABIATHCA 1A
IIOCTIEAYIOIero TeCTUPOBAaHNS U IpuMeHenus [10].

Kpowme Toro, mouck n Bepudmxanysa 3¢pPeKTMBHBIX METOZOB — 3TO HEIIPEpPhIB-
HbII Tpouecc. [IoCTOAHHO BOSHMKAIOT HOBbIE TEH/IEHLIM B MEHEKMEHTE B PE3YIlb-
TaTe IMHAMUYECKMX VISMEHEHUI B OKPY>KAIOLIEM HAaC MUPE, IO3TOMY ITOUCK HOBBIX
MeTO/IOB PabOTbI B OTHOLIEHNY VICKYCCTBEHHOII TMYHOCTY JO/DKEH MOCTOSHHO OBITH
B oKyce BHMMAHUS, TAK)Ke KaK U OTOOP COOTBETCTBYIOLIMX METOZIOB /I aKTyasIb-
HBIX VICCTIeOBaHMIT 00IeCTBa, YenoBeKa I Ip.

[Ipu paspaboTKe epBOro MPOTOTHUIIA METOLOMIOTMM CTOUT BCIIOMHUTD O YaCThIX
npo6yeMax, BOSHUKAIOUUX PV YIIPaBIeHN! NIOAbMI (€CTEeCTBEHHBIMM TMYHOCTSI-
vn). [Ipomte Bcero B3ATH mpumepsl 13 6M3Heca. Yaile Bcero B Hauase, Ipy paspa-
00TKe cTpareruy, HeOOXOAMMO YYUTBIBATh PETMOHAIbHbIE SKOHOMIYECKNe, MOJI-
TUYeCKIe, COIMANbHbIC I, B YACTHOCTH, KY/IbTYpHBIe ocobenHocTy. Hanmpumep, mia
POCCHMIICKOJ Cpefibl, B TOM YMC/IE U [IeTIOBOM, XapaKTepHa 3HAUYNTENbHAsA PO/Ib YCTHBIX
JIOTOBOPEHHOCTEN!, KOTOpbIe CPABHUTENBHO PEIKO 3aKPeIIAI0TC KaKUMU-60 10-
KyMeHTaMy. O[HAKO MOXKET /M Takas mpo6neMa BOSHUKHYTD i VICKyCCTBEHHOI
myHocT? Ha 3TOT Bompoc HeT e[MHOro 0TBeTa, IIOCKO/IbKY OTHOLIEHVE MOXKET Me-
HATbCSA B 3aBUCUMOCTY OT HAIlIETO OTHOIIEHMs K MCKYcCTBeHHON muyHocTu. C ofi-
HOJI CTOPOHBI, MBI MOYKEM PaCCMaTPUBATh MICKYCCTBEHHYIO TIMYHOCTD KaK KIOHA WK
JINTS CBOETO CO3JaTeNs, TOIJa €0 YepPThl IEPEHOCATCA Ha NMMYHOCTh. B pesynbrare
VICKYCCTBEHHAs IMYHOCTb OKa3bIBAETCA «3€PKa/JlOM» IpeNCTaBUTeNA €CTeCTBEHHOM
JIMYHOCTH, TO €CTh €€ TOYHOI nmmranueir. OfHaKo, ¢ [Pyroii CTOPOHBI, MOXKHO pac-
CMaTpMBaTh MCKYCCTBEHHYIO JIMYHOCTb KaK CaMOCTOATENbHYIO €NVHMILY, KOTOpas
TIPY 9TOM IIOTY4N/Ia CBOJ COOCTBEHHBIN YHMUKA/IBHBIN OIBIT, CMOIVIA €70 OCMBICTUTD
Yl SMOLIMIOHA/IbHO IIPOXXUTh. B 3TOM C/1ydae TakKe BO3MOXXHBI HECKONIbKO MCXOJIOB:
m60 4epThl VICKyCCTBEHHOI MMYHOCTY OYAYT YHUPUIMPOBAHBI M He OYAYT OT/IN-
YaTbCA Y PA3HBIX MHAVBUIOB, 1100 MBI IIOJTYYVIM HOBBIE Jf, BO3MOXKHO, HEO)KI/JaHHBIE
4epThl, He BO3HMKAIOI[VE TPV B3aMOJIE/ICTBUY C YeJIOBEKOM [22].

Yxe ceropHa MOXXHO OTMETUTD, YTO IIPU IPUMEHEHNUN ITOM MOJIENN J/IA YIIPaB-
nenus VICKyCCTBEHHOI TMYHOCTDIO, Mbl UTHOPUPYEM BO3MOXKHbIE HECOOTBETCTBUA B
IIOHVMMaHUM YCTIOBUI 3a4a4 VICKyccTBEeHHOI NTMYHOCTBIO. BriocnencTBum 3To MoXeT
IPUBECTH, BO-TIEPBBHIX, K HEBEPHBIM pE3y/IbTaTaM, a BO-BTOPBIX, K «MEXINIHOCT-
HBIM» KOH(IMKTaM ¢ MamuHoit. [ociemHmil acekT He MeHee BaXKeH, 4eM IepPBBIIL:
npefmonaras, 4To VICKycCTBeHHas TMYHOCTb OyAeT feiiCTBOBAaTb MAEHTUYHO Ha-
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OrmropaTenio (MeHemX epy), HOCIefHNIT Hafle/sieT ee CBOUMMU CYyObeKTHBHBIMU JINY-
HOCTHBIMM KaueCTBaMM VI IIBITAETCS OIPEIE/UTh ee OTHOLIEHUE K PasINYHbIM CU-
TyaysaM. OZHAKO B PeaTbHOCTY OHM MOTYT He COOTHOCUTBCS, TIOCKO/IBKY, COITIACHO
IAHHOMY OIIpefie/ieHNI0 VICKyCCTBEHHON MYHOCTY, OHA AB/IAETCA «IIPaBJOIOA06-
HOJI MMUTAIIMel YenoBeKa» 1 06/1a/jaeT BHYTPEHHMUMY JYXOBHBIMMU U SMOLIMOHA/IBHO
IyBCTBUTE/TbHBIMY Ka4eCTBaMV, KOTOPbIe MOTYT CYILIECTBEHHO OTINYATbCS B 3aBU-
CUMOCTH OT TOYKY 3peHus Habmioparesns. B To sxe Bpems, ecu B utore VckyccTBeH-
Hasl IMYHOCTD BCe XKe He 00/1ajjaeT BHYTPEHHEN KY/IbTYpPOil CO3/laTesis, TO MBI allpy-
OpM 3asBJIAEM, YTO ee COOCTBEHHAs KY/IbTYypa U IOHMMaHMe (MM MX OTCYTCTBIE)
KOPPEeIMPYIOT C HALIVIMI.

9TO NMOABOAUT HAC K CIEAYIOLIEMY Te3VUCY-OTPAaHNIEHNUIO B PA3BUTUI METOH0/IO-
TVIM yIpaB/IeHus VICKycCTBEHHOT IMYHOCTBIO:

2. Buympennsas kynvmypa VIcKyccmeenHol TuMHOCMU U ee 803MOXCHblE UHMeEp-
npemayuu NoIHOCMbI0 COBNAOAIM ¢ UHMepnpemayuetl ee co30amesns u pyKo8OOUmens.

B maHHOM ciy4yae yC/IOBHOCTb 3aK/IIOYAETCA B TOM, YTO JUIA MCKYCCTBEHHOTO
VIHTE/UIEKTa He CYLIEeCTBYeT BHYTPEHHeEI 3MOIVOHA/IBHON PasHMIBI MEXJY KIIac-
caMJt: OfMH Habop [JAHHBIX 1A HETO SKBUBAJIEHTeH BTopoMmy u T.Jj. Habop Becos,
CO3JJAHHBII IIPOrPAMMICTOM, CTAHOBUTCSI OCHOBOJ JU/IsI COPTUPOBKM ¥ PACCTAHOB-
KU IIPYIOPUTETOB OIIpefie/IeHHBIX 3HaueHNI1. To eCTh TO, YTO BaXKHO VIV HE BaXKHO,
OIpefieNiAeT 4elOBeK-COo3/aTeIb, @ He caMa MallyHa. B pesynbrate Mbl IOTy4aeM
crepyolee:

3. Yenosek yuum VIckyccmeeHHy 0 TUUHOCHb MOMY, IO NPABUTLHO, A HIMO HeM.

B KoHIle KOHIIOB, BBIACHAETCA, YTO VICKYCCTBEHHAs NTMYHOCTD IOTHOCTBHIO 3a-
BJICUT OT 4eioBeka. Korga MblI IbITaeMcs yIpaB/ATb €10, MbI, 110 CYTH, YIIPaB/seM
YJACTUYHOI KOmuer caMux cebsl, IOCKO/IbKY MHOTME YePThl IMYHOCTU MCKYCCTBEH-
HOJT JIMYHOCTY OIIpeeNAIOTCA ee YIPAB/IAILINM U ee CO3JjaTeNeM, a He el CaMoil.
To ectp MBI monMy4aeM ¥JeanbHOIO COTPYHAHMKA, OLIMOKM KOTOPOTO MOTYT OBITH
00YCTIOBIEHBI TONBKO JTMYHOCTHBIMM OCOOEHHOCTSIMM CO3JaTeNs MCKYCCTBEHHOTO
VHTE/IEKTA.

[IpencraBieHHble Bbllle NMPOOIEMBI CBUJETENBCTBYIOT O TOM, 4TO umocod-
CKO-METOJ0/IOTMYeCKOe OCMBIC/IEHV€ TEXHONOIMII VICKYCCTBEHHOTO MHTEIEKTa U
CBSI3aHHBIX C HUM IIPOEKTOB TPeOyeT 0cOO0r0 BHUMAaHNSA 1 ABIAETCS HEePCIeKTUBHBIM
HAIIpaB/IeHNeM Hay4HO! paeATenbHOCT. OCMBICTIEHMe IIpefCcTaBlIeHHBIX IpobieM
0COOEHHO Ba)KHO, TaK KaK OTBETCTBEHHOCTDb 3a Pa3BUTHE TEXHOJIOTUIT BO3pacTaeT
y>xe cerogHsA. HeonpeyenneHHOCTD, HEIOHMMAaHIe OCHOB ¥ OTCYTCTBIE KOHCEHCYCA 110
K/II0YEBBIM aCIIeKTaM PasBUTHA TEXHOIOTHUIT UCKYCCTBEHHOTO MHTE/IEKTA MOTYT BbI-
3BaTb YTPO3BI OT €T0 MCIIONb30BAHMS, U CeTOfHA TpebyeTcss chopMynnpoBaTh rapaH-
TV 6€30IIaCHOTO PAa3BUTHSA U MCIIONb30BAHVIS 9THUX CUCTEM. B CBA3M € 3TUM Ba)XKHO
CBOEBPEMEHHO U KPUTUYECKY aHATM3UPOBATH IPOOIEMBI MCKYCCTBEHHON IMYHOCTH,
4TOOBI NIPEJOTBPATUTh HETaTUBHBIE IIOC/IENCTBNA PAOOTHI MICKYCCTBEHHOTO VHTENI-
JTEKTa, OTHOBPEMEHHO pa3BUBasi €ro Ha Omaro obmiectsa [20].
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BosHmkarwomiye cerofgHsa ¢yH/jaMeHTa/lbHbIE BO3MOXXHOCTU TEXHOTOIMYECKOI
peanusanyy NpoekTa «VIcKyccTBeHHas IMYHOCTb» yyKe IIOPOAMUIN IIMPOKUI CIIEKTP
COLVIOKY/IBTYPHBIX U TYMaHUTApHBIX IpobeM. K aTomMy Bompocy mpukoBaHO BHIMa-
HJe MHOTVX Y4eHBIX, I03TOMY /TI000i1 popMaT HayYHbIX MEPONIPUATIUIL, Ha KOTOPBIX
y4aCTHMKAM IPeOCTAB/IACTCA BO3MOKHOCTD BBICKAa3aTh CBOK TOUKY 3peHMA Ha 00-
CYX/aeMyIo Ipo61eMy, O4eHb Ba)KeH.

B okrabpe 2022 roga cocroscs kpynHblit Konrpecc Humanities vs Sciences &
the Knowledge Accelerating in Modern World: Parallels and Interaction, oprauuso-
BaHHblI MOTV. OcHoBHOII 11enbio KoHTpecca ObUT CMHTE3 TOYHBIX U TYMaHUTAPHBIX
HayK, OCBelljeHJe CaMbIX IepefioBbIX pa3pabOoTOK ¥ TeXHOMOTHIl B 06/1acTH MCKYC-
CTBEHHOTO MHTE/IIEKTA, CO3/JaHNE YCIOBIUIA /I Pa3BUTHA Cpebl U Science Art i1 BbI-
sABJIEHVIe HOBBIX BO3MOXKHOCTE /ISl OTKPBITOTO COTPYAHIYECTBA MKy HUMM [18].

B pamkax xoHrpecca cocrosnach naHenbHas AMCKyccusa «lymManuTapHoe U Tex-
HIY9ecKoe B IpoekTe VIckyccTBenHoit /Imunoctn». Ha atom Meponpuatiu o6cyx-
ATNCh BO3MOXXHOCTU ¥ TIePCHEKTUBBI KOMIIBIOTEPHON peamysanyyu (MMUTALNY,
MOZIeTIMPOBAHNSA, BOCIPOM3BEECHNA) IIMPOKOTrO CIEKTpa TMYHOCTHBIX (PeHOMEHOB,
a TaKKe IPOEKT VICKYCCTBEHHOI NMYHOCTY KaK CUCTEMbI MCKYCCTBEHHOTO MHTE-
JIeKTa, y6eJ1MTeHbHO IPOXOZiALIeil KOMIITIEKCHBIN TeCT ThIopyHIa /11 KOMIIBIOTE€PHOI
peanM3anuy MMpPOKOTo CIeKTpa TyMaHUTAPHBIX PeHOMEHOB — «fI», ceMaHTUYeCKO-
0, KOTHUTUBHOTO, 3K3JMICTEHIIMA/IbHOTO, TBOPYECKOT0, KOMMYHMKAaTMBHOTO, MOTHBA-
LIVIOHHOT O, BOJIEBOI0, MOPA/IbHOTO 1 Ip. YacTb JOK/Ia/0B Ha ITaHEIbHOM JUCKYCCUM
ObUIa TTOCBAIIEHA VCTOPUM CO3JJaHNS, COBPEMEHHOMY COCTOSIHMIO U IEePCIeKTMBAM
TEXHOJIOTMYECKON peanusalui MpoekTa «VICKycCcTBeHHad IMYHOCTDb». B maHenbHou
IVICKYCCHUM IPVHSAN YYacTye IIPOrPaMMICTbI, MATEMATUKI, MH>KEHEPBI, a TakoKe (-
110COdBbI, ICHXOIOTH, IOPYCTDI, TMHTBYCTDI, HOUTOIOTH, COLIMONOTH, KY/IbTYPOJIOTH,
VICKYCCTBOBEJIBI U TIPELICTABUTENN APYTUX HayK [6].

Brarogapss MynbTUANCUMIUIMHAPHOCTY ITAHENBHOM AMCKYCCHUM, CTA/I0 BO3MOX-
HBIM CHMCTEMATNYeCKOe M3y4eHNe KaK OOIIMX MUPOBO33PEHYECKNUX, TaK ¥ METOHO-
NIOTMYeCKUX Tpo6ieM VICKyCCTBEHHOI TMYHOCTH, B COOTBETCTBUY C KOHKPETHBIMMU
MHQPOPMALVIOHHO-TEXHONIOTMYECKIMI, TIPABOBBIMY, STUYECKIMIY, SCTETUYECKUMU 1
IpyTMMM aclieKTaMy Hayk [7, 21, 38].

BoiBoab1

Ha ceropuAmnmit 1eHb B HAyYHOM JUCKYpPCe HET €HOTO MHEHUSA OTHOCUTE/Ib-
HO omnpepeneHna VICKycCTBEHHON TMYHOCTU M NPUHUUIINAIBHON BO3MOXXHOCTH €€
cospanus. [Ipexye 4eM ABUTaTbCA B 9TOM HAIIPaB/IEHNM, HEOOXOVIMO PEIINTDb KaK
METOJIOJIOTMYECKIE, TAK VI MEXAVCUUIUIVHAPHbIE BOIIPOCHI.

CoBpeMeHHBI 9Tall pasBUTHA GuIocopuy NCKYCCTBEHHOTO MHTE/IEKTA He I10-
3BOJISIET OfHO3HAYHO OIIPE/Ie/INTh BO3SMOXKHOCTD ¥ pabourie MHCTPYMEHTHI /IS yIIpaB-
nenus VICKyccTBEHHOI TMYHOCTBIO. BO-TIepBBIX, MBI He [JO KOHIIA 3HAEM, YTO TAKOE
€CTeCTBEHHas JIMYHOCTD, U, CKOpPee BCETO, HUKOIA He CMOXKEM OJHO3HAYHO OIIpefe-
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JINTD, YTO 3TO TaKoe. B 3TOM CBA3M HEBO3MOXXHO JIaTh efHOe onpepenenne Vckyc-
CTBEHHOJI IMYHOCTH, YTO ABJIAETCSA BTOpoil mpobmemoit. Kpome toro, VickyccTBeHHas
JIMYHOCTD MOXKET OBITh NMPAKTMYECK!M pean30BaHa CaMbIMV Pa3HBIMU CIIOCOOaMI,
II03TOMY CYLIECTBYET i MHOXKECTBO pas/IM4HbIX MHTepIIpeTauuil. B pesynbrare cospma-
eTCsA CUTYAINA, KOTZia B HAYYHOM COO0IIecTBe CYIeCTBYeT MHOXXECTBO VIHTEpIIpeTa-
V11 KaK KOHLIENTYaIbHOTO IIOHMMAHM, TaK Vi Pas/JINYHbIX BUJEHNUI Iy Teil pasBUTHA.
Taxym 06pa3oMm, MbI IIOTTy4aeM HeOIpeie/IeHHbII 00beKT YIIpaB/IeHNs, YTO He TT03BO-
JIIeT TOYHO CKa3aTh, KaKye MeTOAbI OYAyT /1 Hero 3 (eKTUBHBI ¥ IPOAYKTVBHBL

OnHaxo, MCXOAA 13 MMEIOLIETOCS OIBITa PA0OTHI ¢ €CTECTBEHHON IMYHOCTHIO,
MOYKHO IIPEJIOKUTD MICIIONIb30BaHVE METO/IOB, KOTOPbIE IOKa3a/Iy CBOX OTHOCUTEIb-
HYI0 3QPEKTUBHOCTD B CAMbBIX PA3HBIX CUTYALVAX COLMAIbHON X13HU. [Ipu aTom
CIelyeT YYUTBIBATD, YTO HET HMKAKOV FAPaHTUN, YTO STU METO/bI B KOHEUHOM UTOTe
CTaHYT IPUMEHMMBIMIH, IIOCKOJIBbKY, KaK y>Ke TOBOPU/IOCH, VICKyCCTBEHHasA MMYHOCTD
Ha JAHHOM 3TaIle AABJIAETCA NMIIb TeOPETUYECKUM IIPOEKTOM, ¥ Mbl HE pacIiojiara-
eM, TIPeX/Jie BCEero, CTaTUCTUYECKIMI JaHHBIMY, KOTOpbIe MOI/IV Obl TI03BO/IMTD HAM
IpefiCKa3aTh IOBefeHNe VICKyCCTBEHHOI TMYHOCTY Ha IIPaKTUKe U yOeauTenbHO
CIIPOTHO3MPOBATH XOTsA OBl IPUOIM3UTENIPHO OXKMIAeMBbIil pe3ynbTaT [23].

[TogBOpA UTOT, XOTENOCh OBI MPEAIOKNUTh K 00CYX/eHMe TUIIOTe3y, YTO IIpo-
OeMa yIpaB/eHVSI MOXeT BOOOIe He BO3HMKHYTb: IOCKONBKY VICKyccTBeHHas
JIMYHOCTD ABJIAETCA aTOPUTMOM, OHa MaTeMaTM4YeCK) OTpaHMYeHa: eC/IM IIpeficTa-
BUTD pelleHVs B BUje rpada, To, HeCMOTPsA Ha OTPOMHOE KOMYECTBO BO3MOYKHBIX
pellIeHuit, 3TO0 KONMNYEeCTBO BCe PAaBHO KOHEYHOE, TIOCKOIbKY Ka)KABII HAbOp BXOJ-
HBIX JAaHHBIX Oy7leT MMeTb CBOJ OKOHYATe/bHbIT 0TBeT. YenoBek crocoben 06oitTn
MeTOJl Nepednc/IeH s, VICIIONb3ys BHYTPEHHME OLIYILIEHNS, YTOObl UTHOPUPOBATDH
MeXaHIYeCKIil 0TOOpP MMEIOLIMXCS JAHHBIX JIs HOTydeHus peltenus. YTo06sl mpo-
JIEMOHCTPUPOBATDH BBILIEN3TIOKEHHOE ITIPEAIONOKEHNE Ha IPUMEpPE, PacCMOTPUM
CTIEAYIOMIYI0 CUTYALNIO. VICKYCCTBEHHYIO IMYHOCTh MOYKHO 06Y4MTh OCHOBAM MY3bl-
Ki (HOTBI, pUTM M T.JI.) ¥ 3aCTaBUTD ee Harmycath Menopuio. COIlacHO 3aKOHaM KOM-
OMHATOPMKI, CYLIECTBYeT O€CKOHEYHOE KOMMYeCTBO Bapyalluii, ¥ HABePHAKA Cpein
OTOOPaHHBIX KOMIIO3MIMII HAiifyTcs TouHble Koy YarikoBckoro, baxa, Barnepa
u apyrux. OfHaKo MallfHa «COYMHUIa» 9TO He IIOTOMY, YTO 00/IaiaeT BHYTpeHHeI
CIIOCOOHOCTBIO YYBCTBOBATb TAPMOHMIO ¥ KPACOTY B MY3BIKE, @ IOTOMY, YTO MOXKET
MaTeMaTI9ecKy CO3/jaTh M00YI0 KOMOMHALMIO ¥ BBIOPATD ee 13 TPU/UIIOHOB CO3/IaH-
HbIX. Korja uenoBex counHsAeT MY3bIKY, BHYTPY HETO €CTb HEUYTO, YTO IIO3BOJIAET eMY
VHTYUTVUBHO HAXOAWUTH yAYHbIE PEIIeHNs 1 00BeAVHATD UX B KoMnosunyio. Yemo-
BeK MOXKET CO3/JaTh OIMH LIEHEBP, U OH Cpasdy OyfieT KadeCTBEHHBIM VI T€HUAIbHBIM,
a MalllHA MOXKeT CO37laTh 0eCKOHEeYHOe KOMMYECTBO IPOM3BefeHNMII, HO Oonblas
YacTh CO3[JAHHOTO OyfieT MOCPeICTBEHHOCTBIO ¥ KaKOOHMeIt.

B 3aksmoueHye aBTOpBI XOTe/N Obl IIPEACTaBUTh 001ee MHEHVIE OTHOCUTETBHO
IepCIeKTVB Pa3BUTHUA IIPefCTaBIeHHOI mpobnemaTnky. HecOMHEHHO, KOHIENITY-
a/M3anyA VICKYCCTBEHHOV JIMYHOCTY IIPECTAB/IAETCA INEPCIEKTUBHBIM MCCIENO-
BaHMEM JUIs JaTIbHEIIIEero IIOHMMaHNsl VICKYCCTBEHHOTO MHTE/UIEKTa B IjenoM [31].

&
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9ra Terra Incognita, B KOTOPYI0 4elT0OBEYECTBO CETOfIHA ellle IIOYTH C/IeNo BCTYIa-
eT, TpeOyeT KOHIIENTyaMM3alMy HOBBIX MHEN - TeXHOOMOIOIM4ecKoro cumobmosa,
VICKYCCTBEHHOJI XVI3HU, BBIUVICIUTETBHOTO TBOPYECTBA, VICKYCCTBEHHBIX OOIIECTB
Y MHOTMX JIpYT¥X [6, 7]. ABTOpPBI CTaThbyl IPUXOAAT K BBIBOAY O HEOOXOAMMOCT
¢bopMIpOBaHIA HOBOrO HAYYHOTO S3bIKa Ha NepecedeHny GpumocodcKoii aHTpOIIo-
norvy, ¢punocoduu cosHanus, pumocodun TexHonornu, Gpumocodun MCKycCTBEH-
HOTO MHTe/IEKTa. Bo3MOXXHO, 00 beuHsA0mUM (aKTOpOM U 001l TeMOiT MOXeT
CTaTh M3yYeHVe ITMYECKNUX MpoOIeM, BOSHUKAIOIUX B 9TOM HOBOM IIPOCTPAHCTBE.
[TosToMy mepcreKTrBa MeXXAVCLIUIIIVHAPHOTO TTOAXO/A VI TIPOBENEHIA MEKIUCIIV-
IUTIVHAPHBIX VICC/IEJOBAHMIL V1 9KCIIEPTH3 C YYacTVeM KaK TPAANIIMOHHBIX CIIeIIVaIN-
CTOB B 00IaCTV TEXHMKM, TaK ¥ TYMAaHMTApPHBIX HAyK IPEACTABIACTCSA OYEBVTHOIL.
Yyactye B 3TON AMCKYCCUM 9KCIIEPTOB M3 PasHbIX 061acTell HO3BOMNUT Tepedopma-
TMPOBATh CMBIC/IBI, LIEHHOCTY ¥ TIPaBI/Ia TIOJ HOBYIO PeajbHOCTb, YTOObI JalbHel-
IIee Pa3BUTIE TEXHOIOTHII TIOIIO HA MOJIb3y Ye0BEeYeCTBY 1 obecreuno emy Oma-
TOIONTyYHOe Oynyiee.
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ed article summarizes the executed research for Artificial Personality conceptualization
and demonstrates that today the fundamental possibility of the creation of Artificial
Personality has not yet been convincingly proven. Also, conceptually, there has not
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Introduction

he rapid development and widespread use of Artificial intelligence projects

makes us increasingly think not only about how “intelligent” it is (that is, how

quickly and efficiently it is able to study, look for patterns and create connec-
tions to solve the proposed problems), but also how much it is independent and really
“conscious”. With this the modern society is becoming increasingly dependent on dig-
ital technologies. Humans are forced to rely on computer systems not only in the fields
of production, education, business, but also often have to trust technologies, including
those based on Artificial Intelligence, to solve and manage significant and large-scale
problems - up to life and death issues [32]. Therefore, some researchers endow Artifi-
cial Intelligence with the qualities of a subject’s (actor’s) identity, including the ability
for awareness and freedom of choice in decision-making. This inevitably raises the
question of the limits of this independence and the ability of the creator of Artificial
Intelligence to control his creation. The question of how far the Humanity can go in the
development of Artificial Intelligence, and what we need to avoid losing control, ceases
to be only the plot of science fiction films and moves into political, legal and actually
practical areas [8, 30, 37].

Recently, machine learning scientists have been achieving more and more impres-
sive results. In particular, the invention of new architectures of neural networks (es-
pecially BERT, which was released in 2018) and the growth of computing power have
led to several breakthroughs in the field of natural language processing (NLP) at once:
Artificial Intelligence results have significantly improved on many classical tasks, from
various markups to machine translation, generation of meaningful texts and dialogues
[36]. Trained on hundreds of gigabytes of texts from books, articles, posts on social
networks, neural networks have become able to perfectly preserve the context, high-
light the main thoughts and produce meaningful and much the same time interesting
and unpredictable results. This is important because high similarity to human text is
a priority, and human texts tend to be rather “unpredictable” in terms of perplexity, as
opposed to typical machine-generated text, as linguists claim [26].
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Such results cannot but make one think about the prospects for the near future
[27]. It is quite possible that a further increase in computing power and more and more
new architectures will lead to the fact that the neural network will no longer simply
operate algorithmically with vector representations of lexemes. Something will appear
that has a semblance of emotions, capable of something closer to human thinking [12,
34]. At some point, the line between Human and a similar Artificial Personality will
blur so much that Humans themselves will start to recognize it of their own kind. The
prerequisites for this are already happening in our time: as an example, we can take
the incident with LaMDA, Google’s Al speech imitation system [33]. This system is so
advanced that one of the company’s employees came to believe in its reasonableness
and initiated the discussion of the “unethical performance of the company” [15, 35].

Dive into the problem of “consciousness” of Artificial Intelligence brings research-
ers to the Artificial Personality (or Artificial Intelligence - further we will be referring
to this concept as to Artificial Personality) project. Can a computer become a subject?
When discussing the topic of Artificial Personality, most scientists and experts pro-
ceed from the following premises: an artificial subject is a copy (imitation) of a natural
subject and is created from a natural subject using computer technology, while the
implementation methods are not limited.

The target of this work is to identify potential management and control problems
of the Artificial Personality, based on the current level of knowledge and technology
development, as well as on the scientific discussion on this issue.

The problem of defining an Artificial Personality

Since the mid-1990s, the Artificial Personality project has been widely discussed
in the interdisciplinary scientific discourse. One of the leading experts, inspirers and
significant scientists in this field is the famous Russian thinker, Doctor of Philosophy,
A.Yu. Alekseev. This scientist identifies several established definitions of Artificial Per-
sonality, based on research position regarding the “personality” of cognitive-computer
system [1, 39].

The classification is given in the context of the attitude to the concept of “Philo-
sophical zombie”, which is conceptually close or even identical to the concept of Arti-
ficial Personality. In general, philosophical zombies are “unconscious systems that are
behaviorally, functionally and/or physically identical, indistinguishable and/or similar
to conscious beings” [3, 40]. Among the researchers, there are conventional “zombi-
philes” who are ready to discuss this theory, having their own view on the very concept
of “philosophical zombie”. They admit the existence of zombies, or at least the possi-
bility of imagining them. That is, they assume that Humans will be able to create their
functionally identical counterparts that do not have consciousness.

“Anti-zombists” consider even the idea of the possibility of zombies’ existence as
absurd.
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And the third, neutral, group is trying, at least, to bring certainty into this confus-
ing problem. “Neutrals” believe that a computer model should include a “pseudo-con-
sciousness” module, a kind of analogue of human consciousness.

Some other researchers, the so-called “azombists”, ignore the very issue of “con-
sciousness” of Artificial systems. The main issue for them is the actual presence of a
“believable imitation of a Human’, and not the presence of characteristics that allow
to personify it. According to Alekseev, the advantage of this approach to classification
lies in the concretization of the subject area: it is not “intelligence” that is analyz-
ed, but more complex concepts - “consciousness’, “personality”, “self-consciousness’,
“Self”. Next, we present a few of the main Artificial Personality models developed by
researchers.

1. Artificial Personality as the imitation of Natural Personality.

This definition is typical for azombists. The concept is that the Artificial Subject
is not different from the natural one: neither in function, nor in behavior, or even
physically. An important condition that is characteristic of this approach is the indis-
tinguishability of natural and artificial personalities. Both individuals are capable of
passing Turing test with equal success [4]. This means that personalities are similar
not only in the structure and functioning of external visible systems (physical, physio-
logical-anatomical, verbal-communicative, etc.), but also in the inner spiritual system,
which is more complex to reproduce, and which is responsible for abstract concepts
inherent in emotional and the sensual, reflective side of the Human (i.e. “love”, “re-
sponsibility”, “the right’, etc.) [5].

2. Artificial Personality as the model of a Natural Personality.

This concept implies the presence of “pseudo-conscious” complex for the Artifi-
cial Personality, which is used to effectively manipulate the “data” and “knowledge” of
the intellectual system. By the same analogy, Human may experience and be aware of
pain, which is the work of the effective signaling mechanism in case there are problems
with the health of body.

3. Artificial Personality as the reproduction of Natural Personality.

According to this definition, computer system actually reproduces general and in-
dividual phenomena of consciousness through the implementation of a complex func-
tional dependence of neurophysiological codes of subjective reality on a substrate that
is invariant with respect to the physiological structure of the human brain. This ap-
proach is relevant for anti-zombists. From their point of view, zombie is a creature that
is functionally completely identical to Human, but completely devoid of consciousness.
Dubrovsky defines an important condition for the emergence of Artificial Personality
- the “Self” [10]. It includes two important levels that actually shape the personality: ge-
netic and biographical. However, if the genetic level can be easily faked or reproduced,
the biographical level is the experience that must be obtained, comprehended and pre-
served. In this regard, researchers are faced with the question of whether such a robot,
whose experience is completely created by programmer, will be considered a subject, or
is it just a reflection of the subjective world and the mindset of its creators [14].
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4. Artificial Personality - as the creation (formation) of “superpersonality”.

According to D. Denette the Artificial Personality creates such qualities (phenom-
ena) that have no analogue with the natural one. The latter definition leads to the idea
of “superpersonality”, implying that as a result of the fact that computer technologies
allow the integration of knowledge and achieve the appearance of “meaning” (in the
highest philosophical meaning), this level and scope of meaning exceeds the usual
level of “knowledge” of ordinary Humans [7].

It is worth noting that, in our opinion, the reproduction and creation concepts of
the Artificial Personality cannot be used for productive research on the prospects for
the formation and management of the Artificial Personality, and the significance of
these concepts is more broadly philosophical than practically scientific.

Is it possible in principle to give an accurate and unified definition of an Artificial
Personality? This seems to be a difficult, if not impossible task at this stage. For ex-
ample, if we take the definition of its prototype as a starting point, but already at this,
initial step, the discussion encounters an almost insurmountable obstacle, since there
is still no single, universally recognized understanding of the phenomenon of the Hu-
man Personality [11]!

Alekseev emphasizes the “linguistic disunity” of modern projects of the Artificial
Personality, and the reason lies in the fundamental impossibility of creating the unified
definition of “Human Personality” [2]. But this is not the only issue. The other side of
the problem is the variety of ideas about the ways of computer realization of persono-
logical phenomena. In this regard, it is practically impossible to accurately answer the
question whether, in principle, an exact repetition of the human psyche is real (not
only at the formal, but also at the functional and semantic levels).

Basic line of approach to architect Artificial Personality

Scholars give accents to two major directions. In one respect, Artificial Personality
may be determined as as a robot endowed with pseudo-consciousness, which makes
it functional similarity of human subjective consciousness of reality, and on the other
hand, Artificial Personality can be perceived as an expert system with “sense” mecha-
nisms [2, 25].

The first approach involves appeal to the idea of anthropopathism, i.e., in fact, Ar-
tificial Personality is endowed with the properties of the human psyche. However, the
robot, despite the complete identity in actions and feelings, will never become Human,
that is, a Natural Personality [16]. The idea is very organically correlated with the re-
productive concept and helps to develop it. Dubrovsky more than once drew attention
to the fact that there is an important factor of “Self”, which at this stage of development
cannot be copied [9, 25]. The result of formal copying of experience is devoid of a large
component - feelings and emotions. It is they that allow a Natural Personality, that is,
a Subject (Human), to fix memory, draw conclusions from the results and, most im-
portantly, evaluate lessons learned and the experience gained. The assessment in this
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case is not numbers and dependencies, but mostly moral satisfaction with the outcome
[23]. But the machine is most likely not capable of experiencing feelings, it can only
imitate them. Will such an imitation be equivalent to a real human one? To answer
these questions, one needs to clearly understand: what does Human give and get, what
is that “satisfaction”, how to measure it, and most importantly - by what parameters can
it be compared with the “satisfaction” of Machine?

The second approach, considering that it involves certain methodological ambi-
guities, requires return to the topic of defining concepts. It is worth mentioning that
many researchers have addressed the problem of modeling “sense”. The most produc-
tive from the point of view of computer implementation, is the “contextual approach’,
according to which “meaning” is the context of formalized expert “knowledge” that
has parameters of system unity [2]. Alekseev presents the formula of the Artificial
Personality project - “meaning + understanding”. But what is the “meaning” for the
observer, and what is the “understanding” for the Machine itself? If the machine “un-
derstands”, then what is the “meaning” for it?

In this context, the issue of developing Artificial Intelligence for communication
with a Human is rather impressive but ambiguous. To illustrate, we offer the case of
Tay Chatbot from Microsoft that is of particular interest [24]. Tay is a chatbot that
educates and trains from the messages of the users it talks to and generates new repli-
cas based on the data it receives [33]. Artificial Intelligence was faced with the task of
identifying formal communicative and linguistic patterns (in other words, like a child
has to learn grammar from scratch, learn certain lexical units, etc.) and apply them.
The experiment showed that at first Tay wrote harmless and quite friendly messages to
the interlocutors. However, after a few hours, the chatbot learned to write insults, Nazi
statements, and even death wishes. Microsoft explained this behavior of Tay by the fact
that a “planned attack” organized by Internet trolls was carried out on it. According
to the corporation, the attackers took advantage of the “vulnerabilities” of the chatbot,
which made it possible to train the algorithm to respond with insults. In turn, the
company admitted that it had underestimated the social aspect in the development,
and was more focused on the technical implementation and the reliability of the sim-
ulation of communication [28].

Is it possible in this case to say that the chatbot consciously responds with cruel
expressions? Obviously not. This instance of Artificial Intelligence is not able to filter
negative information from the positive one. There are several reasons for this: firstly,
the creator did not take into account the peculiarities of Internet culture, which is why
he allowed his algorithm to absorb any information indiscriminately. Secondly, Artifi-
cial Intelligence is not yet so intelligent as to learn the moral norms itself, which allow
you to separate the permissible from the impermissible.

An important pattern is noticeable here - the current prototypes of the Artificial
Personality are not independent. They still need a moderator (operator) who manu-
ally censors what is good and bad for the algorithm. At the same time, Human, on an
instinctive level, is able to notice the reaction of other people and understand how per-
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missible what he says is. The Machine has no such “social savvy”. In fact, both “good”
and “bad” are equivalent for it, it is not able to give them an emotional coloring and the
meaning of these concepts is equivalent for the Machine [18]. The programmer simply
puts into it the information that there are “Class 1” and “Class 2”, which are equivalent
for the Machine itself. However, due to the fact that the creator gave “Class 1” a higher
value of w (weight), which is primarily a number (!), and a value less than w1 to “Class
27, the Machine ranks objects of the first class higher than objects of the second one,
and even can simply completely exclude them from its memory. Simply put, it com-
pares wl with w2 and returns those results that have higher precedence (which makes
the value of w).

In the above example, there is nothing about “satisfaction with the result” It is
not the Machine which is “satisfied”, but the Human who created this Machine. That
is why, most likely, machines, with a complete imitation of a Natural Personality, will
never be able to fully do exactly the same as a Human does.

Artificial intelligence is an algorithm that has a certain result for any set of in-
put data. Artificial intelligence is about finding mathematical relationships between
data, about the accuracy of measurements, the Machine does not have an error, it
always knows the result with an accuracy of nano-units. Natural intelligence, on the
other hand, seeks connections not only on the basis of mathematics, but also based on
experience and common sense, since “natural” cannot be described mathematically
accurately and there is always at least a tiny error. Mathematics is precision built on
convention, on the “rounding” of the natural to the whole. This is a natural limitation
to simplify understanding. Therefore, a personality created mathematically is simpli-
fied, generalized to something concrete, while Natural Personality exists according to
the canonical laws of nature.

Discussions

The review of approaches and opinions presented above allows the authors to as-
sert that the only constant in the presented problematics is uncertainty. In this case,
first of all, we are talking about the lack of complete confidence that, in principle, it
is possible to create an Artificial Personality. However, if we assume that this is still
a feasible task, then we are faced with another uncertainty in the definition of what
an Artificial Personality is. If we are talking about Artificial Intelligence in general,
by analogy with Natural Intelligence, then we are faced with the fact that there is no
common understanding of what Intelligence in general is, because representatives of
various fields of knowledge and practice, carriers of different cultures put often contra-
dictory characteristics into this concept. Transferring this problematic to the topic of
the Artificial Personality, we to some extent produce even more uncertainty. However,
this does not mean that we are multiplying entities, since at present Humanity is faced

Journal of Digital Economy Research



Vol. 1. No 1. 2023

Oleg N. Gurov, Alexey V. Sherstov

with the need to simultaneously solve many problems - theoretical, methodological,
practical ones, since the acceleration of time makes it necessary to increase the speed
of development in all areas of social life, regardless of how large-scale the existing re-
quirements are, and whatever complex systems it concerns.

Given that we have already found out that the main problem that we face when we
develop on Artificial Personality is its uncertainty and the imperfection of attempts to
implement it, therefore, at the moment it is impossible to identify the ways to operate
it, because we simply do not definitely know what we have to manage.

1. Artificial Personality as a controlled subject which has all the features of the Nat-
ural Personality.

Firstly, if Human can be controlled both intuitively and based on the large sample
of experiments and real cases, then there are no demonstrative cases of controlling
Artificial Personality yet. Nevertheless, we can try to “equate” the Artificial Personality
with the natural one for the purposes of discussion, and assume that the behavior of
the Al, as an imitation of Human, will somehow resemble the behavior of Human.
From this follows the first convention in the development of management methodolo-
gy for an Artificial Personality, described above. The search for methods of managing
Artificial Personality must be constantly adjusted: inefficient ones should be removed
and new ones added for subsequent testing and application [29].

Further, identifying effective methods is an ongoing process. New trends in man-
agement are rapidly changing based on the constant changes in the world around us,
so the search for working methods in relation to the Artificial Personality should be
constantly considered, as well as screening for relevant methods for people.

When developing the first prototype of the methodology, it is worth remembering
the frequent problems that arise in the people management (of Natural Personalities).
It is easiest to take examples from business. Most often, at the beginning, when de-
veloping a strategy, it is necessary to take into account regional economic, political,
social and, in particular, cultural characteristics. For example, Russian environment,
including the business one, is characterized by the significant role of verbal agree-
ments, which are relatively rarely secured by any documents. However, can such a
problem arise for Artificial Personality? There is no single answer to this question, as it
may change depending on our attitude towards the Artificial Personality. On the one
hand, we can consider the Artificial Personality as a clone-child of its creator, then its
features are transferred to the personality. As a result, the Artificial Personality turns
out to be a “mirror” of a representative of a Natural Personality, that is, its detailed
imitation. However, on the other hand, we can consider the Artificial Personality as
an independent unit, which nevertheless received its own unique experience, was able
to think it over and emotionally live it. In this case, several outcomes are also possible:
either the features of the Artificial Personality will be unified and will not differ from
one individual to another, or we will get new and possibly unexpected features that do
not arise when interacting with Human [21].
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It can already be noted that when applying this model to control Artificial Person-
ality, we ignore possible inconsistencies in understanding the conditions of the task by
Artificial Personality. Subsequently, this can lead, first of all, to incorrect results, and
secondly, to “interpersonal” conflicts with the Machine. The last aspect is no less im-
portant than the first one: assuming that Artificial Personality will act identically to the
Observer (Manager), the latter endows it with its own subjective personal qualities and
tries to determine its attitude to various situations. However, in reality, they may not
correlate, since, according to this definition of Artificial Personality, it is a “believable
imitation of Human” and has internal spiritual and emotionally sensitive qualities that
may differ significantly from the observer’s point of view. At the same time, if in the
end the Artificial Personality still does not have the internal culture of the creator, then
we a priori declare that its own culture and understanding (or lack thereof) correlate
with ours.

This leads us to the next thesis-limitation in the development of the Artificial Per-
sonality management methodology:

2. 'The internal culture of the Artificial Personality and its possible interpretations
completely coincide with the interpretation of its manager.

The last convention is that for Artificial Intelligence there is no internal emotional
difference between classes: one set of data for it is equivalent to the second one, etc.
The set of weights created by the programmer becomes the basis for sorting and prior-
itizing certain values. That is, what is important or not important is determined by the
Human Creator, and not by the Machine itself. As a result, we get that:

3. Human teaches Artificial Personality what is right and what is wrong.

Eventually, it turns out that Artificial Personality is completely dependent on Hu-
man. When we try to control her, we are essentially controlling a partial copy of our-
selves, since many of the personality traits of the Artificial Personality are determined
by its Manager and its Creator, and not by itself. That is, we get an ideal employee
whose misfires can only be due to the personality traits of the Creator of Artificial
Intelligence.

The problems presented above indicate that the philosophical and methodological
understanding of Artificial Intelligence technologies and projects related to it requires
special attention and is a promising area of scientific activity. It is especially important
to comprehend the presented problems, as the responsibility for the development of
technologies is already growing today. Uncertainty, misunderstanding of the funda-
mentals and lack of consensus on key aspects of the development of Artificial Intelli-
gence technologies can cause threats from its use, and today it is required to formu-
late guarantees for the safe development and use of these systems. In this regard, it
is important to timely and critically analyze the problems of Artificial Personality in
order to prevent the negative consequences of Artificial Intelligence performance, at
the same time, developing it for the benefit of society [19].
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The fundamental possibilities of the technological implementation of the Artificial
Personality project that have arisen today give rise to a wide range of sociocultural and
humanitarian problems. The attention of many scientists is riveted to this issue, and
therefore any format of scientific events at which participants are given the opportu-
nity to express their point of view on the problem under discussion is very important.

In October 2022, major Humanities vs Sciences Congress was held, organized by
the Moscow Institute of Physics and Technology. The main goal of the Congress was
the synthesis of exact sciences and the humanities, highlighting the most advanced
developments and technologies in the field of Artificial Intelligence, creating condi-
tions for the development of the environment and Science Art and identifying new
opportunities for open cooperation between them [17].

Within the framework of the Congress, the Panel Discussion “Humanitarian and
technical in the project of Artificial Personality” was held. At this event, the possibil-
ities and prospects of computer implementation (imitation, modeling, reproduction)
of a wide range of personal phenomena were discussed, as well as the project of Artifi-
cial Personality as an Artificial Intelligence system that convincingly passes the Turing
complex test for computer implementation of a wide range of Humanities phenom-
ena — “Self”, semantic, cognitive, existential, creative, communicative, motivational,
strong-willed, moral, etc. Part of the presentations at the panel discussion was devoted
to the history of creation, the current state and prospects for the technological imple-
mentation of the Artificial Personality project. The panel discussion was attended by
programmers, mathematicians, engineers, as well as philosophers, psychologists, law-
yers, linguists, political scientists, sociologists, culturologists, art historians and repre-
sentatives of other sciences [13].

Thanks to the multidisciplinarity of the panel discussion, it became possible to
systematically study both the general worldview and methodological problems of Ar-
tificial Personality, according to specific information technology, legal, ethical, aesthet-
ic and other aspects of sciences [15, 20, 38].

Conclusions

At this point, in scientific discourse there is still no ground for agreement consid-
ering definition of Artificial Personality. Moreover, there is no consensus whether it is
practically possible to create it in principle. At the current stage of scientific discussion,
it is necessary to find a solution to many theoretical and methodological issues that lie
in the interdisciplinary field.

To date, the situation in philosophical studies, which subject is Artificial Intelli-
gence does not allow us to unambiguously determine the possibility and working tools
for managing Artificial Personality. First, we do not fully know what Natural Person-
ality is, and most likely we will never be able to unambiguously define what it is. From
here it is impossible to give a single designation of Artificial Personality, which is the
second problem. In addition, Artificial Personality can be practically implemented in a
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variety of ways, which is why there are also many different interpretations. As a result,
a situation is created when in the scientific community there are many interpretations
of both conceptual understanding and different visions of development paths. Thus,
we get an indefinite control object, which makes it impossible to say exactly which
methods will be effective and productive for it.

However, based on the existing experience with Natural Personality, it is possible
to suggest the use of methods that have shown their relative effectiveness in the most
diverse situations of social life. At the same time, it should be taken into account that
there is no guarantee that these methods will eventually become applicable, since, as
mentioned above, Artificial Personality is only a theoretical project at this stage, and
we do not have, first of all, statistical data that could allow us to predict the behavior
of Artificial Personality in practice, and convincingly predict at least any approximate
expected result [22].

To sum up, we would like to propose for discussion the hypothesis that the control
problem may not arise at all: since Artificial Personality is an algorithm, it is mathe-
matically limited: if we represent solutions in the form of a graph, then despite the huge
number of possible solutions, this number is still finite, since each set of input data will
have its own final answer. Human is capable to bypass the enumeration method, us-
ing internal sensations to ignore the mechanical selection of existing data to obtain a
solution. To demonstrate the above assumption by an example, consider the following
situation. You can teach Artificial Personality the basics of music (notes, rhythm, etc.)
and make it write a melody. According to the laws of combinatorics, there is an infinite
number of variations, and for sure among the selected compositions there will be exact
copies of Tchaikovsky, Bach, Wagner and others. However, the machine “composed”
this not because it has the inner ability to feel the harmony and compatibility in music,
but because it can mathematically create any combination and select it from trillions
of created ones. When a Human composes music, there is something inside him that
allows him to intuitively find successful solutions and combine them into a compo-
sition. Human can create a single masterpiece, and at once it will be qualitative and
brilliant, and Machine can create an infinite amount, but most of what is created will
be mediocrity and cacophony.

In conclusion, the authors would like to present their general opinion regarding
the prospects for the development of the presented problems. Undoubtedly, the con-
ceptualization of Artificial Personality seems to be a promising study for further un-
derstanding of Artificial Intelligence in general [31]. This Terra Incognita, into which
Mankind is still quite blindly entering today, requires the conceptualization of new
ideas - technobiological symbiosis, Artificial life, computational creativity, Artificial
Societies and many others [6, 7]. The authors of the article come to the conclusion that
it is necessary to form a new scientific language at the intersection of philosophical
anthropology, philosophy of consciousness, philosophy of technology, philosophy of
Artificial Intelligence. Perhaps a unifying factor and a common theme may be the
study of ethical issues that arise in this new space. Therefore, the prospect of interdisci-
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plinary approach and the conduct of interdisciplinary research and expertise with the
participation of both traditional specialists in the field of technology and the human-
ities seems obvious. Participation in this discussion of experts from various fields will
allow reformatting meanings, values and rules for the new reality, so that the further
development of technology benefits humanity and ensures a prosperous future.
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PEI'YINPOBAHMA PASPABOTKI
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A.A. CaxknHoB

AHHoOTaumA. B HacToALlee BpeMs akTVBHO 0OCY»KAaeMblM BOMPOCOM Ha MeXayHapOAHOM
YPOBHE ABNAETCA perynMpoBaHne pa3paboTKy 1 MPUMEHeHMe CUCTEM C UCKYCCTBEHHbBIM
nHTennekTom. OfiHa U3 NPUYMH TOMY — 3HAUUTENbHbIN OOLLECTBEHHDBIV PE30HAHC AaHHOM
TeMbl. MHOrve mMexayHapoaHble UMPOKU 3aHMAIOTCA HOPMOTBOPYECTBOM B 00N1acTu pe-
ryNMpoBaHMA pa3paboTKM 1 NMPYIMEHEHUA NCKYCCTBEHHOTO MHTenneKTa. B gaHHbI npo-
Liecc BOBJieUeHbl Kak YHVBepCanbHble, Tak 1 CNeLuani3npoBaHHble, Kak rnobanbHble, Tak
N pernoHanbHble MexayHapoaHble opraHm3aummn. HebopmanbHble mexayHapoaHble 06b-
eMHEHVA TaKXKe BbICTYMatoT aKTVBHBIMU YYaCTHUKAMU 3TON paboTbl. MpuumnHbI NOA06HON
AKTVIBHOCTU HOCAT KOMIJIEKCHBIV XapaKTep Y BKIOYaloT B Ce0si pa3finuHble $pakTopbl Kak
06BEKTMBHOTO, Tak U CYOEKTVMBHOIO XapakTtepa. K Tomy e perynupoBaHvie pa3paboTku
1 NPUMEHEHVA CKYCCTBEHHOTO VIHTENIeKTa BCe Yallle CTaHOBUTCA MOSIUTUYECKUM UHCTPY-
MEHTOM NPOABKEHNA SKOHOMUYECKNX MHTEPECOB HaLMOHabHbIX KOMMaHui B cdepe 1H-
$OpPMaLIMOHHBIX TEXHONOT A, BOCMPUHMMAETCA Kak CPefiCTBO NoAAe P KaHWA akTyanbHOCTH
TEX VW VHbIX MeXAYHapOAHbIX OpraHM3aLunii X cekpeTapuratamu. B oTaenbHbIx cTpaHax
HaLMOHanbHble HOPMbl B 0611aCTN UCKYCCTBEHHOTO UHTENIEKTa HEPEeAKO paccMaTpuBaloT-
CA KaK MHCTPYMEHT 3aLUMTbl OT 3/I0HAMEPEHHOTO MPUMEHEHMA NCKYCCTBEHHOTO UHTENNEKTa
3aMaHbIMM MPaBUTENbCTBAMY, 3aK/OYAIOLWErocs B MaHUMYIMPOBaHM BHYTPUMOAUTY-
Ueckol cuTyauuern 1 BO BMeLlaTeIbCTBE BO BHYTPeHHMe Aena. B 3aBucMmocTy oT cBoe
cneynanmsaummn MeXxayHapo[Hble OpraHu3aumn SeMOHCTPUPYIOT pasfuyHble MoAxopbl
K perynmpoBaHmio pa3paboTKn 1 NPUMEHEHWS NCKYCCTBEHHOTO MHTeIeKTa. B To Bpems
KaK creuvanu3npoBaHHble MoWaAKN CTPEMATCA co3LaTh O6LLenpU3HaBaeMble NpaBoBble
paMKu B 0651acTvi ICKYCCTBEHHOTO MHTENJIEKTa, PErVIOHaJIbHbIe OPraHn3aLym CKIIOHbI K MOo-
nUTM3auMn faHHoln chepbl. COBOKYMHOCTb NepeunciieHHbIX GakToOpoB C BbICOKOW fonel
BEPOATHOCTM NpUBeeT K dparMeHTaLuy NpoduIbHOro PerynaTopHOro Noss No rpaH1Lam
OTAeNbHbIX FOCYaPCTB NN BOEHHO-MONUTNYECKMX anbAHCOB.

KnioueBble cnoBa: V/ICKycCTBEHHbIV UHTENNEKT, HOPMOTBOPYECTBO, dparMeHTaLms, Npobnembl
1 BbI30BbI LIMPPOBOIA cpeabl
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BBenenne

HACTOSIIMI MOMEHT PeTyIMpOBaHye pa3paboTK ¥ IPYMEHEHNS VICKYCCTBEH-

HOTO VHTEJIEKTA 3HAUMTCA B IEPBBIX CTPOKAX MEXIYHAPOJHON ITOBECTKI.

CBsA3aHHBIMM BOIIPOCAMM 3aHMMAIOTCA KAaK OPraHbl BACTH, PEIVOHA/IbHBIE
Ul YHMBEpCa/IbHble MEX/IYHApOJHble OPTaHM3alLVM, TaK M aKajieMUdecKue U Jie/loBble
KpyTH, a Taoke MexpyHaponsble HITO. Bo MHOrMX cTpaHax pa3paboTansl IpoduibHble
CTpaTeruy i IPaBOBbIe aKThI, HATIPUMED, B 00/IACTY UCIIONTb30BAHISI BBICOKOABTOMATV3M-
POBAHHBIX TPAHCIIOPTHBIX CPEACTB.! MeXIyHapoRHble OpraHMu3aLyy BegyT paboTy Haj
Pa3IMYHbIMY MHCTPYMEHTaMM MATKOTO 1 >KecTKoro npasa. Cpenyu npumMepoB — Peko-
merpanysa JOHECKO 06 sTidecknx acneKkTax MCKyCCTBEHHOTO MHTeieKTa.” Hax Hop-
MaMI XKeCTKOro rpaBa paboratoT B EBpomnerickom cotose’ n B Cosete EBporsr’. Kpymubie
KOMITQHV TIPYHMMAIOT KOfieKchl aTyku.’ MexpyHapopubple HITO akTuBHO y4acTBYIOT
B 3TOJ1 I€ATEIbHOCT KaK Ha HALIMOHA/IbHOM, TaK VI Ha MeXXIYHAPOJHOM YPOBHE B paMKax
IPOIBNUIAEMOTrO CTPAHAMI VX PerucCTpanyy (IPeMMyIeCTBeHHO 3aIla/JHBIMII) «MHOTO-
CTOPOHHETO MOJXO7Ia».

[Ipr4mHbI TAKOTO BHMMAHNUA K UCKYCCTBEHHOMY MHTE/IEKTY HOCAT KOMIUIEKCHBII
XapakTep ¥ OOYC/IOB/IEHBI KaK OOBEKTMBHBIMY, TaK ¥ CYOBEKTMBHBIMM (paKTOpaMM.
K ToMy >ke maHHBIT IpOLeCC CUIPHO MOMUTU3MPOBAH, CTaB MIHCTPYMEHTOM BMeLIaTeNb-
CTBa BO BHYTPEHHIE Jie/la TOCYAPCTB. B pesynbrate BbICOKa BEPOSTHOCTH HOPMUPOBA-
HIA KOHKYPMPYIOLIMX CUCTEM PEry/MpOBaHMA B 0O/IACTI MCKYCCTBEHHOIO MHTEJIIEKTA
B Pas3IMYHBIX permoHax. [lepcreKTyBbI pa3pabOTKV HMOIVHHO YHUBEPCATbHBIX HOPM
B 9TOIf 0671aCTV B O/VDKajfeM OyfyIeM BbISBIBAIOT COMHEHIAL.

O630p muTepaTypbl

VccmenoBaHus 1 CTaThy 110 PEry/MPOBAHMIO B 0OIACTY MICKYCCTBEHHOTO MHTEIIEKTA
IPeNMYIIeCTBO POKYCUPYIOTCA Ha BOIIPOCE CAMOIL €r0 HeOOXOMIMOCTH, A TAKyKe TIOTeH-
IaTbHOM OXBaTe, popMax 11 CBA3aHHBIX C HUM pucKax. [Ipy aToM Tekylee HOpMOTBOP-
4eCTBO B IaHHOM cdepe 3a4acTyto UTHOPUPYETCs], HOMbBITKY OLIEHKY ero Hauboriee Bepo-
ATHDIX PE3Y/IbTATOB HE OCYILECTB/IAITCA.

VccnenoBareny HepeKo paccMaTpyBAIOT pparMeHTAINI0 MEXAYHAPOJHOTO PEry/u-
poBaHMA pa3pabOTKM ¥ MPYMEHEHVI MCKYCCTBEHHOTO MHTEJUIEKTA KaK Pe3y/IbTaT Hefo-
CTaTOYHOJ KOMIIETEHI[UM YYaCTHUKOB JJAHHOTO Iporecca. OfHAKO B JIeVICTBUTENIbHOCTI
¢dparMeHTaINA pacCMaTpPHUBAETC pa3paboTUMKaMI MEK/YHAPOIHBIX HOPM KaK JOIYCTH-

' Council of Europe, Al initiatives — interactive map, electronic resource: https://www.coe.int/en/web/artificial-intelligence/nation-
al-initiatives, 2022

2 Recommendation on the Ethics of Artificial Intelligence https://unesdoc.unesco.org/ark:/48223/pf0000380455, 2021

3 Proposal for a Regulation of the European Parliament and of the Council laying down harmonised rules on artificial intelligence
(artificial intelligence act) and amending certain union legislative acts https://eur-lex.europa.eu/legal-content/en/txt/?uri=celex-
%3A52021PC0206, 2022

4 Possible elements of a legal framework on artificial intelligence, based on the Council of Europe’s standards on human rights, de-
mocracy and the rule of law https://rm.coe.int/possible-elements-of-a-legal-framework-on-artificial-intelligence/1680a5ae6b, 2022
5 Facebook five pillars of Responsible Al https://ai.facebook.com/blog/facebooks-five-pillars-of-responsible-ai/
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MBI PUCK PV IIOHMMAHMNYL, YTO COOTBETCTBYIOIEe PEryMpPOBaHIe COOTBETCTBYET MHTe-
pecaM PO UIbHBIX HAIIOHAIBHBIX SKOHOMUYECKIIX OIIEPaTOPOB 13 OT/E/IbHBIX CTPaH.

VccnenoBatenmt MCXOIAT 3 TIOCBUIKM JOOPOCOBECTHON JIeATEIBHOCTY YYACTHVIKOB
MEXJ[yHapPOJJHOTO HOPMOTBOPYECTBA U UX HAIENIEHHOCTY Ha pa3paboTKy peryapoBa-
HIA B 0O/IACTY MICKYCCTBEHHOTO JMHTE/UIEKTa BO MM OOILIECTBEHHOI MOMb3bL® [Jpyrum
IPOOIEMHBIM MOMEHTOM MCC/IEIOBAHNIA SIB/ISIETCS LIMPOKO PACIIPOCTPaHEHHOE MHEHE,
4TO BBIPAOOTKA HOPM B Cepe UCKYCCTBEHHOTO MHTETIEKTa — OObeKTUBHBII Tpolecc.”
Opnako 910 He Tak. Tako¥ IOZXOJ BBIIJIARUT OTPAaHIYEHHBIM: 32 MEK/[YHAPOJHBIMY aK-
TOpaMJI 3a4aCTYIO CTOAT HAIMOHATbHBIE IIPABNUTENbCTBA, B CBOIO OYepefb, IPOABUTIAI0-
1jJie HTepeChl KPYHMHENIMX KoMnannii. B aTom npuunta ocropoxxaoro nogxona CIIA
K MeXIYHApOJHOMY PeTyIMPOBAHNIO MICKYCCTBEHHOTO MHTe/UIekTa. HopMBbI B 9TOM 06-
JIACTV HeM30EeKHO CTaHYT CAEPKMBATh MECTHBIX IM(POBBIX TMTAHTOB. B cBOI0O 04epennb
EBpocoro3, ubsa VI T-uHAYCTpys 3HAYUTENIBHO OTCTAET OT AMEPMKAHCKOI, IeMOHCTPUPYET
BBICOKYIO 3aJ{HTePECOBAaHHOCTb B HOPMOTBOPYECTBe B JAHHOI cdepe.

[TockonbKy npo6eMaTyKa UCKYCCTBEHHOTO MHTE/UIEKTA IIMPOKO 00CY>KaeTcsl Kak
Ha HAIIVOHA/IBHOM, TaK 11 HA MeX/[yHapPOJJHOM YPOBHE, ee BK/TI0OUeHNe B COOCTBEHHYIO I10-
BECTKY II03BOJIIET MEXX/[yHapofHbIM opranusamyaM, HI1O, otnenbHbiM QyHKIIOHEpaM
IPUBJIEKaTh K cebe BHMUMaHMe. B mpakTiiyeckoM I/1aHe OHO HaXOJMUT BBIPayKeHie BO BHe-
OIO/PKETHBIX B3HOCAX HAa KOHKPETHBIE IIPOEKTHL.

[Ipobnema QparMeHTanmy perymipoBaHye paspabOTKM ¥ IMPYMEHEHUs MCKYC-
CTBEHHOTO MHTeJIIeKTa 3aTparmBaeTcs B cTatbe “Harnessing artificial intelligence (AI) to
increase wellbeing for all: The case for a new technology diplomacy™. Ogxaxo 310 siBNIEHNE
paccMaTpyBaeTcs CKopee Kak OfVH U3 PYICKOB, He)Ke/IV KaK OCHOBHAA TEHZICHIVIA U OfIVH
13 Hanbojiee BePOATHBIX ITyTell Pa3BUTISA PETYIATOPUKN B 9TON cdepe.

UccnegoBanme

Hacrosmee mccnenoBanye mpepcrasisieT co00i MOMBITKY PaccMOTpPETh TeKyIe
HOPMOTBOPYECKIIE IIPOLIECChI B 00/IACT ICKYCCTBEHHOTO MHTE/IEKTA 1 BBIAEIUTD JX OC-
HOBHBIE TEHZICHI[VN. B HacTOAIMII MOMEHT IPOCMATpVUBAeTCsl OBICTPOPA3BYUBAIOIIASICS
¢dparmMeHTaLVIA MEXIYHAPOJHOTO PETYIVPOBAHVIA Pa3pabOTKM ¥ IPYMEHEHNUS JICKYC-
CTBEHHOTO VIHTe/UIeKTa. [JaHHBIIT poLiecc 00yc/moBieH psioM GakTopoB.

Bo-1epBbIX, cTpaHbI 3arajia 3a1HTEPECOBAHBI B CAMOCTOATEIbHON pa3paboTKe HOpM
B 00/1aCTV MCKYCCTBEHHOTO IS TIOCTIEAYIOIIET0 PACIIPOCTPAHEH NS UX NIPYMEHEHMs Ha
OCTA/IbHOM MUP. B IpakTiyecKoil IIOCKOCTY [JAHHbIN MOAXOJ, HaXOGUT BbIPAKEHME B
[l106ambHOM MapTHEPCTBE MO VICKYCCTBEHHOMY MHTEJIIEKTY, CO3aHHOM II0 IHMIIATUBE

5 Regulating artificial intelligence: Proposal for a global solution https://www.researchgate.net/publication/341615195_Regulating_
Artificial_Intelligence_Proposal_for_a_Global_Solution, 2020

7 A European Agency for Artificial Intelligence: Protecting fundamental rights and ethical values https://www.researchgate.net/
publication/359194759_A_European_Agency_for_Artificial_Intelligence_Protecting_fundamental_rights_and_ethical_values, 2022
8 Harnessing artificial intelligence (Al) to increase wellbeing for all: The case for a new technology diplomacy https://www.research-
gate.net/publication/341181427_Harnessing_artificial_intelligence_Al_to_increase_wellbeing_for_all_The_case_for_a_new_tech-
nology_diplomacy, 2020
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3aIIa/JHBIX TOCYAPCTB ¥ MPOBUTAIOLINM MHULMATUBEL, pa3paboTanHble B pamkax O9CP.
Curyanys 31ech CX0Xa C TOif, 4TO CJIOKIIAch BOKpYT KoHBeHImM 10 KubepipecTymHo-
CTH, M3HAYAIbHO pa3paboTaHHOII B paMKax Cosera EBporbl, HO ceffyac IpoiByUraeMoit B
KayecTBe «30/I0TOr0 CTAH/IAPTa» JA/IeKO 38 paMKaMI JAHHOI OPraHy3aIVIL.

Bo-BTOpBIX, KaK y>ke yKa3bIBalOCh BBILIE, MHOTVIE MeXIYHAPOITHbIE OpraHM3aLlL,
kpynnble HITO u nmomutukm paccMaTpuBalOT TeMATHMKY PeryIypoBaHMSA paspabOTKM
VI IPYMEHEeHMs ICKYCCTBEHHOTO MHTE/UIEKTa, HaXOMAIYIoCs B GOKyce 06IeCTBEHHOTO
BHUMaHs, KaK MCTOYHMK TeX VIY MHBIX BBITO,

B-TpeTbux, pAf MpaBUTENLCTB He6€30CHOBATEBHO TOIATAI0T, YTO TEXHOIOTUMN VIC-
KYCCTBEHHOTO MHTEJIEKTA MCIIONb3YIOTCS OTAEIBHBIMIU TOCYAAPCTBAMI /11 BMeIlIaTe/lb-
CTBa BO BHYTPEHHMeE ieIa APYTUX CTpaH. B pe3y/nbraTe Ha Hal[OHATTBHOM YPOBHE CO3/1a-
I0TCS TIPAaBOBbIE CUCTEMBI, Halle/IeHHbIE Ha TPOMIIAKTUKY IIOF0OHOTO IPUMEHEHS 9TO
TEXHOJIOTHIL.

BoienasBaHHble paKTOPBI C BBICOKOI BEPOATHOCTBIO OYAYT COXPAHATb CBOKO AKTY-
QIbHOCTD B IONITOCPOYHOI TepcrieKTiBe. OOOCHOBAHHBIM BBITJIALUT IPOTHO3 (HOPMI-
poBaHMsA psjia O7I0KOB, 0OBEIMHEHHBIX OOIMMI VIHTEpecaMul B cepe MCKYCCTBEHHOTO
VIHTE/UIEKTa, Ha 6a3e KOTOPhIX OYAyT NPVMHATHI HOKYMEHTHI XKECTKOTO IIpaBa, MMEIOLyie
OTpaHIYEHHBII TeorpaddecKmii OXBar.

HopmoTBOpuecTBO B 0671aCTM MCKYCCTBEHHOTO MHTEJIEKTa OCYIIECTB/IAETCA Ha
¢oHe 106a/IBHON KOHKYPEHTHOU OOpbOBI, B IEpBYI0 OdYepedb pasBOPAYMBAIOIIETCS
MeXJy aMepUKAHCKVIMI ¥ KUTAVICKMY IM(pPOBBIMY TMTaHTaML. boree mypokas ayam-
Topust L POBBIX I1aTGOPM 03HAYAET He TONBKO OOMBIINIA JOXOM, HO ¥ 60/bLINiT 06'beM
co61paeMbIX IIO/Ib30BATENbCKIX [JAHHBIX, YTO, B CBOIO O4ePe/lb, IIPEIOCTAB/IAET BO3MOXK-
HOCTH IS co3ianms 6oree 9 QeKTUBHBIX aTOPUTMOB MCKYCCTBEHHOTO MHTE/IEKTA B
OyzyieM. [t mobenpl B 9TOI KOHKYPEHTHOI 60pb0e MCIIONb3yeTCs MMPOKMIL CIIEKTP
MHCTPYMeHTOB. B xauectBe opHoro u3 Hux CIIIA ncrnonpsyeT HOMMTU3ALMIO JaHHOTO CIO-
KEeTa, BK/IIOYAIOLIYIO B Ce0sI HOMUTINYECKN MOTVMBYMPOBAHHbIE IMap-KaMITaHUM, TIPUHSATIE
IO/IMTIYECK) MOTUBMPOBAHHBIX HOPM, HalleJIeHHbIX Ha OTCeYeHJe KOHKYPEHTOB OT HO-
BBIX TeXHOTIOTMIL’ B 9T0I1 CBSA3M BCe Yallle K ICKyCCTBEHHOMY MHTEJIIEKTY IIPYMEHAITCA
CyObeKTUBHbIE XapaKTepPUCTHKY 6€3 TOYHOTO OIpefie/ieH s, KaK, HallpyMep, AeMOKpaTy-
4ecK1te/OTBETCTBEHHbIE/3TUYHbIE Pa3paboTKa MCKYCCTBEHHOTO MHTEJIEKTA MM YIIPaB-
JIEHVIe ICKYCCTBEHHBIM MHTEJIEKTOM. "

B psne Me>xryHapORHbIX OpraHM3aIyll IOIAral0T, YTO IPYMEHEHe VICKYCCTBEHHOTO
VIHTE/UIEKTa B cepe TOCYJapCTBEHHOTO YIIPaB/IeH s IIPeJIIonaraeT 0cobble TpeOoBaHMsA
K TakuM crcteMaM. Hanpumep, Coser EBporsl B IpuHATBIX B fiekabpe 2022 1. Boamoxk-
HBIX 3/EMEHTaX IPABOBBIX PAMOK JICKYCCTBEHHOTO MHTE/UIEKTA, OCHOBBIBAIOLIVXCS HA
crarziaptax Cosera EBporbl B cdepe 1paB denoBexa, IeMOKpATIH 1 BEPXOBEHCTBA IIpaBa

9 The Guardian, Biden administration imposes sweeping tech restrictions on China, Biden administration imposes sweeping tech
restrictions on China https://www.theguardian.com/us-news/2022/oct/07/biden-administration-tech-restrictions-china, 2022, 2022
1 EU, Intervention by President Charles Michel at the Summit for Democracy, 2021, GPAI, GPAI 2022 Ministers’ Declaration, 2022,
OECD, Tools for trustworthy Al a framework to compare implementation tools for trustworthy Al systems, 2019, OECD, OECD frame-
work for the classification of Al systems, 2022
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yKa3bIBaeT: «B KoHTeKcTe Crelyi(hir4eckoro XapakTepa pyCKOB, CO3aBaeMBIX VICKYCCTBEH-
HBIM VHTEUIEKTOM B Cepe IOCYAApCTBEHHOTO YIIPAB/IEHNUS B CBA3M C 0COO0I POIIBIO
IIOCTIEIHEr0 B XKM3HM OOIeCTBa, TaKye BCEOOBEMTIONVIE PaMKI MOTYT OBITh [JOIOTHE-
HbI IOPU/IMYECKY O0S3bIBAIONIMMY /MO0 HEOOS3bIBAIOIVIMI MHCTPYMEHTAMI Ha CEKTO-
pampHOM ypoBHe».'! B O9CP rocymapcTBeHHOE yIIpaB/IeH e TAKKe pacCMaTpUBAeTCs Kak
ocobas cdepa IpUMEHEHNS VICKYCCTBEHHOTO MHTe/UIeKTa. ' [JaHHbII OJIXO0f] HeM30eKHO
IpMBefieT K 3aKPbITUIO PHIHKA CICTEM C ICKYCCTBEHHBIM MHTETIEKTOM, IIPUMEHAEMBbIX B
cdepe rocynpasieHus, OT CTPaH, He OTHOCAIVXCS B BOCHHO-TIO/INTIYECKIM COIO3HUKAM.

VcKyccTBEHHBIN MHTE/IEKT IMPOKO UCHIOb3YeTCs COLMATbHBIMU CeTAMM U MHTEP-
HeT-TIOVMCKOBMKAMI Il MOZIepaLi Y TIPUOPUTH3ALMI KOHTeHTa. [lofo0HbIe cucTeMbl
9KCIUTYaTUPYIOTCS BCEMM COLIMAIbHBIMM CeTsIMY, TakuMu Kak PeiicOyk*, VIHcrarpam®,
IOtb106, TBUTTEpP M MHOTME Apyrue”. KpynHble 3amaHble 11poBble KOMIIAHNY IeMOH-
CTPUPYIOT NIOIUTU3MPOBAHHBIN U IIPEAB3ATDIN MOAXOZ, K MOAEpaLNyl U IIPUOPUTHU3ALINN
KoHTeHTa. Hanpumep, Tonbko B 2022 roxy FOTh06 3a0710K1MpOBa CTPaHUI[BI HECKOTBKIX
JIeCATKOB POCCUIICKIIX TeIeKaHAJIOB, BK/II0Yas pervoHanbHble. ColyanbHble CeTH, BO3-
JIeP>KVBAIOIIVIECs OT yAaneHus crpannty poccuitckux CMU, 6MOKMpPYIOT ZOCTYII K HUM B
OTJE/bHBIX CTPaHaX.

Jlpyrum npuMepoM MOMTU3AIMY 9TOI cepbl AB/ISIETCS CKaH/aJl, BOSHUKIINIA B pe-
3y/bTaTe M3MEHEHWI B OMMTIKe Mofepanyy B QelicOyke*, 3aK/TIOYABIINIXCA B paspelie-
HIY TTyO/IMKOBATh IPU3bIBBI K HACUIINIO IPOTUB PyccKuX."” TakuM 06pa3om, HeKOTOpble
6asupyromyecs B CIIIA mHTepHET-KOMIIAHNMY CTaIy IIPOBOZHMKAMIU BOMY OQUIMAIb-
Horo Bammurrona. OCHOBHOII 11€/Ibl0 TAKOTO B3aMMOJIEHICTBIA ABJIACTCA CO3JJaHME Me-
XaHM3Ma, obecIieunBaoLIero nepefady chopMyIMpOBaHHBIX TOCOPTaHAMI HAappATBOB
Hace/IeHNI0 COOCTBEHHO CTPaHBI, a TaKKe MHBIX rocysapcts. Habmopaercst Bce Honee
aKTVBHOE VICTIONIb30BaHNe COLMATbHBIX CeTell, MHTePHET-IIOMCKOBYKOB I IPYTUX INPPO-
BBIX CEPBICOB B Ka4eCTBE MHCTPYMEHTOB BHeIIHel ToMUTHKY. CIecmy>K0bl HAIPsMYIO
BMEIIVBAIOTCA B MOJIEPALIVIO VI IIPUOPUTHU3ALINIO KOHTEHTA [/ IPOJIBIDKEHVI MHTepe-
COB TOCYAapCTBa /MO0 4aCTHBIX aKTOpPOB.'S COOBITIA apabCKOil BeCHbI, MHCIIMPYPOBAH-
Hble COLVA/IBbHBIMIU CETAMI, IIPOJeMOHCTPUPOBAIN JeCTPYKTVUBHDII MOTEHIINAT YIIPaB-
J1eMOVI VICKYCCTBEHHBIM MHTE/UIEKTOM TIPUOPUTH3ALNY KOHTEHTA. JJaHHAs TeXHOTOTVIA
BKYIIe C [IepCOHA/MM3ALIMelt TIOVMCKOBOJT BBIIAYN TTO3BOSIOT OHECTH JIO OOJIBIIIOTO YMC/Ia
nrofeit MHpopMaryio B Hanbosee IOXOZALIe /I HUX popMe.

TakyuM 06pasoM, 1y(poBble KOMIAHNN IIPEBPATIIACH B CPEACTBO MHPOPMALVOH-
HO-TICUXOJIOTMYecKyX omnepaipyit. OfHuM u3 Hanbormee 06CyX/jaeMbIX MHCTPYMEHTOB Ha-
6rparoiiero 060pOTbl BOEHHO-IIO/IMTIYECKOTO IPOTUBOCTOSHYA SIB/IETCS MHGOPMALVAL.

" Possible elements of a legal framework on artificial intelligence, based on the Council of Europe’s standards on human rights, de-
mocracy and the rule of law https://rm.coe.int/possible-elements-of-a-legal-framework-on-artificial-intelligence/1680a5ae6b, 2022
2 Hello, World: Artificial intelligence and its use in the public sector https://www.oecd-ilibrary.org/docserver/726fd39d-en.pdf?ex-
pires=1673561870&id=id&accname=guest&checksum=0DB9ABEF6610DDE66BCBIBFA125652C7, 2019

3 Facebook*, How does Facebook use artificial intelligence to moderate content?

* Penpeccu B OTHOLLEHW POCCUIACKIX xypHanucToB 1 CMU 3a pybexom ¢ Hauana CBO no 3awyute [loH6acca https://mid.ru/ru/
press_service/journalist_help/repressions/

> Reuters, Facebook* allows war posts urging violence against Russian invaders, 2022

' BBC, Zuckerberg tells Rogan FBI warning prompted Biden laptop story censorship, 2022
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3/10HaMepeHHOE ICTIO/Ib30BaHME MCKYCCTBEHHOTO VIHTETIEKTA Yepe3 IIpYMEeHeH e MaHUITy-
JIATVBHBIX IIPAKTVK He TTO3BOJIAET JOCTIYD OOILEro OHMMAHYIA 110 PEryIpOBaHMII0 paspa-
OOTKII 1 VICIIONIb30BAHMS MICKYCCTBEHHOTO MHTEJUIEKTA B I7I00a/IbHOM IUTaHe. [JaHHas mpo-
ormemaryka obcyxxpaercss B OOH Ha mpoTskeHny HeckonmbKuix jet.”” bornee toro, MHorme
TEXHOJIOTMY MCKYCCTBEHHOTO MHTE/IEKTa MOTYT PaCCMATPMBAThCA KaK MMeIoIVie IBOITHOe
Ha3HAYeHe, Ha4yHasA C Pa3HOOOPA3HBIX IPOHOB U 3aKAHUMBAS AHA/IM30M CITYTHMKOBBIX
CHIMKOB.

Pe3ynbraToM cTaHOBUTCSA BBIPabOTKa ObecreunBaromyx MHGOPMAIMOHHYI0 6e30-
IIACHOCTD OT/IE/IbHOJ CTPAaHbI HAIMOHA/IbHBIX U, BO3MOXKHO, PEIVOHA/IbHBIX IIPABOBbIX
PeXIMOB, OPMEHTHPOBAHHbIX HA MMHMMI3ALIMIO IOTEHI[VA/Ia ICTIO/Ib30BAHMA MHOCTPaH-
HBIX COLMAJIbHBIX CeTell I BMelaTe/IbcTBa BO BHYTPeHHNeE eI 11 Ha OfIHOBPEMEHHOe
IPOJIBYDKEHIE COOCTBEHHBIX KOMIaHMIL. Kak cIeficTBIe, CTpaHbl, CTAHOBAIMECS LIe/LAMM
IO7{00HBIX MH(OPMAIMOHHO-TICYIXO/IOTMYECKIX ONePALVil, IIBITAITCA MM IPOTUBOCTO-
ATDb Yepe3 TPOJBIDKeHNe COOCTBEHHbBIX MHTEPHET-KOMIIAHMIT 1 OTPaHNYeHNe [IesTeNb-
HOCT! MHOCTPAHHBIX, B TOM 4YNC/Ie 3aKOHOATeIbHbIMI MepaMIL. 3allafjHble COLMAIbHbIE
cett 3anpemieHsl B KHP u Vpane. 91y crpaHbl cospam cOOCTBEHHBIE aHATIOTYHbIE Cep-
BIIChL, HarrpuMep, WeChat, Sina Weibo, Soroush, Cloob, Aparat.

MOXHO 3aK/IIOYNTDh, YTO MCKYCCTBEHHBII VIHTE/UIEKT Oy/leT UIPaTh BCEBO3PACTAI0-
IIYIO PO/b B COLMA/BHBIX CeTsAX B OymymeM. [ocopransl 1 I1¢ppoBble KOMIIAHNI TAKKe
He TOTOBBI JAE/UTHCS 6a3aMyl IIePCOHAIBHBIX JAHHBIX, HA KOTOPBIX BO3MOXKHO 00y4eHe
QITOPUTMOB, TIOCKO/IbKY UX Hajdue obecrednBaeT 60/bIIy0 3pPeKTUBHOCTb CUCTEM
C MICKYCCTBEHHBIM VHTEJIEKTOM, AEIICTBYIOIINX B KOHKPETHBIX OOIIECTBAX CO BCEMY VX
HAIlVIOHA/IbHBIMY OCOOEHHOCTAMI. DTU JAHHBIE MOTYT PacCMATPVBAThCA KaK 3aKpPBITBIE.
CraHoBsmmecs 6omee KOMIUIEKCHBIMM U IeTaTbHbIMM 6asbl JaHHBIX 00ecreunBanT 60-
Jiee TOYHBIE IIPOTHO3bI PeaKIii 061ecTBa Ha pas/muHble pasapakuTenit. C BBICOKOI 10-
7iefl BEpPOATHOCTY 9TO OfHA M3 IPMYNH [/ CTO/b TPEHeTHOro oTHomeHns EBpocorosa k
3ayTe IIePCOHAIbHBIX IAHHBIX. [JaHHBII (PaKTOP TAK>Ke MOT ObITD PEIIAlONIM IPY Y-
HATyn B CIIIA perienys o psje yCTYIOK A1 BO30OHOB/IEH A IOy YeHNS IePCOHAIbHBIX
AHHBIX IrpaaH crpaH-wieHoB EC." Takye naHHbIE paccMaTpPUBAIOTCA B Ka4eCTBE CTPa-
TEIMYECKOT0 Pecypca, KOTOPbIM He/Ib3s IETIUTCS C KOHKYPEHTaAMIL

B anperne 2021 r. EBpornerickas KoMuccysa NpecTaBuIa IIPOEKT perlaMenTa 1o MCKycC-
CTBEHHOMY VIHTE/UIEKTY."” B cydae cBOero MpUHATISA OH CTaHET I0PUAMYECKN 0053bIBaI0-
IIIM HOPMATUBHBIM aKTOM B cpepe MCKYCCTBEHHOTO MHTe/IIeKTa. Kak yka3aHo B caMoM
IIPOEKTe, er0 OCHOBHOI IIe/Ibl0 ABJIAETCA 3aILMTA MPAB Ye/IOBEKA, @ TAkKe IePCOHATIbHBIX
JIAHHBIX. 3aC/Ty)KMBaeT BHUMaHYie U GUKCALV APYTOit 3a1a4n — 3a11Ta OOIET0 PhIHKA STUX
penrernit B EBpocorose ot ¢parmenranym. Takum o6pazom, EBpokomuccnst ocosHaeT pyuck
(parMeHTaIMM perypoBaHi ICKYCCTBEHHOTO MHTEIIEKTA, OHAKO TOTOBA €T0 KYIIIpPO-
BaTh /IMIIb HA PErVIOHATIbBHOM YPOBHE B HafIeXle, YTO BIIOCTIEICTBIM TToAX0bI EBpocorosa

7 United Nations Activities on Artificial Intelligence (Al), 2022

® EU, Questions & Answers: EU-U.S. Data Privacy Framework

" Proposal for a Regulation of the European Parliament and of the Council laying down harmonised rules on artificial intelligence
(artificial intelligence act) and amending certain union legislative acts https://eur-lex.europa.eu/legal-content/en/txt/?uri=celex-
%3A52021PC0206, 2022
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YIACTCA HaBA3aTh CTPaHaM, 9KCIIOPTHUPYIOLIMM COOTBETCTBYIOLINE IIPOTrPaMMHbIE PeIleHNA
B rocypapcTsa-ydactHuky EC. KpatkocpoyHast sxe e/ 3aK/IodaeTcsi B KOHTpO/Ie Hajl 1y-
POBBIMI KOMITAHVAMM Ha PhIHKe EBpoIeickoro coro3a, mockonbKy komnanym n3 EC kparine
Cc71abo IpefiCTaB/IeHb B cpepe HOBBIX MHPOPMAIMOHHO-KOMMYHUKAIVOHHBIX TEXHOIOT I,
TaKJX KaK MHTEPHET-IIOUCKOBYUKM, COLIYa/IbHbIE CETU Y APYTe OH/IAMH-TIPOLYKTBL.

[Tpoext EBpokomMmccHIM COREPIKUT 3aIIPET Ha CUCTEMbI COLIMA/IbHBIX PEITUHIOB, Ma-
HUITY/IATYBHBIE aJITOPUTMBI ¥ TOTA/IbHOE PAcCIO3HABaHue /L. Bo3MOXXHOI MPUYMHON
9TUX OTPAHIYEHNIT ABJIACTCA HE[OCTATOK KOMITIETEHI[VIT €COBCKIX KOMITAHMIT B 9THX ce-
pax: B YaCTHOCTH, B CTpaHAX-WwIeHaX EBpocor3a OTCyTCTBYIOT COOCTBEHHbIE KPYIIHbIE
conyanbHele cety. Hambonee n3BecTHas cucreMa o pacrosHaBanmio i «Keapsbio
DitAit» paspaborana B CIIIA. Pe3ynbraToM FaHHOTO HOAXOfA B OYAyIeM CTaHYT pasHble
TIOZIXO/IbI K IIPVIMEHEHMIO IIPaB YeioBeka B 11i(hpoBoIi cpeie Ha I7106anbHOM ypoBHe. Ena
JIV CTOUT OXXIJATD, YTO CTPAHbI, PACIIO/IATAOIIIE CePbe3HBIM IIOTEHIINANIOB B 9TUX 00/1a-
CTAX, CTAHYT 3alIPEI}aTh COOTBETCTBYIOLME TEXHOIOTMIECKYIE PELIECHNA.

[Indpossle ruranThl BKyIe co crenyamsypoanHpivy HITO mpITaroTcs momyqnts
KOHKYPEHTHBIe IIPeVIMYILecTBa Yepe3 (GOpMyIMpOBaHMe MEKAYHAPOIHbIX CTAHIAPTOB
JUIA PA3/IMYHBIX OTPac/el IpUMEHeHNsl UCKYCCTBEHHOIO MHTeIeKTa. VIMeroTcsa MHOro-
4VICTIeHHbIE WUTIOCTPALY JAHHOTO noaxona. Hanpumep, QyHKImMOHpYeT crienyaabHas
mwiathopMa LA COTpyRHMYeCcTBa Mexy umdpobivu kKommanmamu 1 Coserom EBpo-
1bl. OHY IIPUTTIAIIAIOTCA HA BCTpedn MpoguIbHbIX KomuTeToB CoBeTa EBporbl, KoTopble
3aHATBI Pa3pabOTKOI MeXIYHAPOFHBIX CTAaHAAPTOB LpoBoli cpempbl. CremyeT Takxke
OTMETUTD, YTO BO BCTpedax opraHoB CoBeTa EBpOIbI y4acTBYIOT U COOTBETCTBYIOIIVE
HIIO. B cBoem exerogHoM foknage” MexXTyHapOHBI COK03 3MEKTPOCBA3M KOHCTA-
tupyet, yro HITO y4actBoBa/m B 6onbiumHcTBe Meponpuatuit OOH no temarnke mc-
KYCCTBEHHOTO MHTE/I/IEKTa. BoB/ieyeHne HerocyjapCTBEHHbIX aKTOPOB OCYLIECTBISAETCA
4epes pasnnyHble MHOTOCTOPOHHME MEXaHM3MbI, aKTMBHO IPOJIBUIaeMble 3aIlaiHbIMI
crpaHaMu. VIMeeTcs SsHAUMTENbHBIN PUCK, YTO JAHHDIA KYPC HalpaB/ieH Ha CO3flaHMe
VICKYCCTBEHHOT'O YVIC/IEHHOTO ITPEMMYILECTBA HaJ} OCTA/JIbHBIM MMPOM IIyTEM BBEIEHVA
JIOTIOJTHUTE/bHBIX 3alla[iHbIX MPECTABUTENEN 1 pasMbIBaHUA MEXaHU3MOB IIPUHATUA
pelleHNii B MEXAYHApOIHBIX CTPAayTKypaX C IN00anbHBIM oxBatoM. Kax crencrsue,
JioBepyie He3aIaHbIX TOCYAAPCTB MOXKET ObITb YTPAYeHO YKa3aHHBIMU MEXYHApPOJ-
HBIMJ CTPYKTypamu. B pe3ynbraTe BO3MOXHO BO3HMKHOBEHME a/IbTEPHATUBHBIX (o-
PyMOB U I1aT)OpM IO PeryIMpoBaHMIO PaspabOTKM ¥ HMPUMEHEHMS] UCKYCCTBEHHOTO
VHTEJUIEKTA.

Eme ogauM akTopoM QparMeHTaIyy 1 permoHaI3alyy perymipoBaHna ICKyC-
CTBEHHOTO VIHTE/IEKTA AB/IAETCA 3allajiHas KOHLEMNIMA MVPa, OCHOBAHHOIO Ha ITPaBU-
nax.*' JlJaHHBIV IOAXOf, IPETyCMATPYBAET, YTO TPYIIIIA Pa3BUTHIX CTPAH IbITAETC pa3pa-
60TaTb COOCTBEHHBIE NPABIIA B Cepe MCKYCCTBEHHOTO MHTE/UIEKTa 0e3 HaJyIeXalyx
KOHCY/IbTALVI ¢ OOTIbIIelT YacThio Mypa. PacyeT B TOM, YTO B Ja/IbHEIIIEM 3TV TIPaBU/Ia

% United Nations Activities on Artificial Intelligence (Al) 2021 https://www.itu.int/dms_pub/itu-s/opb/gen/S-GEN-UNACT-2021-
PDF-E.pdf, 2022
4 The concept “rules-based order”in international legal discourses https://www.mjil.ru/jour/article/viewFile/1190/1095, 2021
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YAACTCA HaBA3aTh OCTA/IBHOMY MUpY. JTOT IUIAH eiBa YAACTCA pea3oBarh. TeM He Me-
Hee, B HACTOSIIVIT MOMEHT pas/IMYHble 3aIla/jHble OPTaHM3aLM Pa3padaThIBAIOT HOPMBI
B cdepe VICKYCCTBEHHOTO MHTe/IeKTa ob1ero xapakrepa. Cpeny Takux cTpykryp EBpo-
neiickuit coro3”, Coser EBpomb, Opranmsaipyisa SKOHOMIYECKOTO COTPYJHIYECTBA 1
PasBUTILT™ U P, JPYrUX HeOpPMaTbHBIX albsSHCOB, KaK [106ambHOE MApTHEPCTBO 110
VICKYCCTBEHHOMY MHTEJIIEKTY.>

[Tono6Hb1it ooy HeadeKTIBEH: OH HeM30EKHO IPUBENET B Pa3HOMY YPOBHIO 3a-
IUTBI TIPAB Ye/IOBEKA B €r0 OTHOIIEHNSX C ICKYCCTBEHHBIM MHTe/IeKToM. DakTideckn
OH 03HAYaeT, YTO IePCOHA/IbHBIE JAHHBIE XXUTENell Pa3BUBAIOLINXCA CTPAH OYAYT 9KC-
IUTyaTUPOBAThCS MHTEPHET-KOMITAHVSIMM JIS TIOBBIIIIEHNS KadyeCTBa CBOUX YCIIYT, IIPeio-
CTaB/LIEMbIX TPK/JaHAM pa3BUTOro Mypa. CTpaHbl, ABJIAOLIECS KPYIHBIMY UTPOKaMI
B 00/1aCTV VICKYCCTBEHHOTO MHTE/UIEKTA, HO OT/Iy4eHHbIe 3aIlaHbIMI TOCYAApPCTBAMY OT
Pa3paboTKI HOPM, CTPEMATCS K YHUBEPCATIBHOMY Pery/IipOBaHIIO 9Toil cepbl, paspa-
6otanHOMY B pamkax OOH 1 MHBIX CTPYKTYP € MX y4acTUEM.

DparMeHTaIA PerymipoBaHA UCKYCCTBEHHOTO MHTEIUIEKTA JOTIOTHUTELHO YITTy-
OMTCS 110 Mepe TOro Kak 1udpoBble TEXHOOTMM OYAYT UTPaTh Bee O0jiee 3HAYMMYIO POTTb
B IIOBCEJHEBHOII JKV3HM, 11 JIFOMJ CTAHYT IIPOBOAUTH OOJIbIIe BPEMEHM B BUPTYA/IbHOI
PeaIbHOCTH, YTO TIPeyCMaTpMBaeT KOHLENINA MeTaBCe/leHHbIX. B Ompkaiiurem Oyny-
111eM, 110 BCelt BUAMMOCTH, JIIOfM HAYHYT MOTPeO/IATh OOMbIIyI0 YacTh MH(pOopMalmy, a
TaKKe OCYIIECTB/IATh OO/MBIIMHCTBO TPAT Yepe3 MHPPACTPYKTYPy MeTaBceleHHbIX. Kak
C/IENICTBYE, BO3MOXKHO YCWJIEHVIe TOCYHApPCTBEHHOTO KOHTPOJIA HaJ HAHHON cdepoil.
DaxTidecKy OfK/II0OYeHIe K MeTaBCeNeHHOI CTaHeT (haKTOPOM BBDKMBAHUS ISl MHO-
VX TIPeRIpUATHIL, pabOTAOIMX HA KOHEYHBIX HoTpebuteneir. OTIydeHre KOMIAHNN
OT MeTaBCeTIeHON HeM30eXHO CKXXETC Ha ee SKOHOMIYeckoM Oraronomydnn. bynymee
perynpoBaHie NCKYCCTBEHHOTO MHTE/IEKTa OyfieT HallelieHO Ha CO3/jaHNe PaMoK, Orpa-
HMYVBAOIVIX JOCTYI HEKOTOPBIX IIPOJYKTOB ¥ KOMITaHMIT Ha BHYTPEHHMI PHIHOK U3 CO-
06pakeHMIT HALMOHAIbHOI 0€30MacHOCTI 60 110 SKOHOMIYECKIM npu4rHaM. MoxHo
OXKMJIATh, YTO SKOHOMIYECKIIe, BOCHHbIE 11 OMUTIYECKIe O/IOKY CO3afyT COOCTBEHHbIE
MeTaBCe/leHHbIe ¢ COOCTBEHHOI 1M(POBOI MHPPACTPYKTYPOIL.

3axnrouenne

Hanboree BepoATHBIM CLieHapyieM pasBUTIA IIPABOBOTO MOJIA B cepe MCKYCCTBEH-
HOTO MHTEJIEKTa SIB/LIETCS ero (pparMeHTaIys M0 TPaHMUIaM BOEHHO-TIOMATUYECKVX
absAHCOB. EBpPOCO03 HaMepeH OrpaHM4MTb HeKOTOpble cdepbl NMPVMMEHEHMS JCKYC-

2 Proposal for a Regulation of the European Parliament and of the Council laying down harmonised rules on artificial intelligence
(artificial intelligence act) and amending certain union legislative acts https://eur-lex.europa.eu/legal-content/en/txt/?uri=celex-
%3A52021PC0206, 2022

3 Possible elements of a legal framework on artificial intelligence, based on the Council of Europe’s standards on human rights, de-
mocracy and the rule of law https://rm.coe.int/possible-elements-of-a-legal-framework-on-artificial-intelligence/1680a5ae6b, 2022
# Recommendation of the OECD Council on Artificial Intelligence https://legalinstruments.oecd.org/en/instruments/OECD-LE-
GAL-0449, 2019

% GPAI 2022 Ministers' Declaration https://www.gpai.ai/events/tokyo-2022/ministerial-declaration/, 2022
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CTBEHHOTO VIHTE/IEKTa KaK IPOTMBOpEYAllyie STUYECKUM LIeHHOCTAM.” B aToil cBssK
HAIVOHA/IbHBIE 1 PErMOHA/IbHbIE IIPABOBbIE PEXIMBI, BEPOSITHO, OYyT HOCUTD B cebe
VI0NIOTMYeCKYI0 KOMITOHEHTY KOTOPasi 3HAYMTE/IbHOI YCIOXKHNT, €CTI He CAieTaeT HEBO3-
MO>XHBIM IIPeOfiO/IeHIie Pas/mymil B Oy/yIeM Iy YCTTOBUM BBIABIDKEHIS MHUIMATIBbI
PaspaboTKy I7I06aTIbHOTO IPYUANIECKY 00513bIBAIOIIET0 JOKYMEHTa O0IIIero XapakTepa.

Yro KacaeTcst pa3pabOTKM [0OAIBHOTO HOKYyMEHTA II0 TeMAaTMKe MCKYCCTBEHHOTO
VIHTE/IEKTA, B CBA3M C YKAa3aHHBIMM Pa3HOIIACKAMY BO3MOXKHBIM BUMTCS JIALIb TIPU-
HSITVIE MHCTPYMEHTOB MSATKOTO IPaBa [0 OTAEIbHBIM BOIPOCAM B HEIIO/INTH3MPOBAHHBIX
00/1acTsX, He MOfPa3yMeBaLM PabOThI C IePCOHATBHBIMI TAHHBIMU. B HacTOAIIMI
MOMEHT PsIJI TaKMX JOKyMeHTOB paspabarbiaercst B OOHY, Hampumep, B 06/macTu sijiep-
HBIX VICCTefioBaHumit 11 TexHonornit B MATATO. MCO3 B cotpynaidectse ¢ BO3 pabotaer
HaJl CTAHJAPTH3AL[VElT METOTIOB OLIEHKV METOJIOB IVIATHOCTIKY ¥ JIeIeHNsI HA OCHOBE VC-
KYCCTBEHHOro MHTeiekta. MCO Takoke 3aHMMAETCs CTAH[[APTHU3ALVeN CICTeM, BOBJIe-
YeHHbIX B ABTOHOMHOE JIBVDKEHIIE TPAHCIIOPTHBIX CpefcTB. EBporeiickast SKOHOMIIeCKast
komuccyss OOH paboTaer Hajy Ompeie/ieHNeM YHUBEPCAIbHBIX TEXHIYECKMX TpeboBa-
HIJ1 K aBTOHOMHBIM TPAHCIIOPTHBIM CpeficTBaM. >

* Facebook, Instagram and Meta npy3HaHBI 5KCTPeMUCTCKIMIL, 3atIpeltieHsl B Poccym.

CcpUIKn

1. Council of Europe, Al initiatives — interactive map, electronic resource: https://www.coe.
int/en/web/artificial-intelligence/national-initiatives, 2022

2. Recommendation on the Ethics of Artificial Intelligence https://unesdoc.unesco.org/
ark:/48223/pt0000380455, 2021

3. Facebooks five pillars of Responsible Al https://ai.facebook.com/blog/facebooks-five-
pillars-of-responsible-ai/

4. Questions & Answers: EU-US. Data Privacy Framework https://ec.europa.eu/
commission/presscorner/detail/en/QANDA_22 6045

5. Biden administration imposes sweeping tech restrictions on China https://www.
theguardian.com/us-news/2022/oct/07/biden-administration-tech-restrictions-china, 2022

6. United Nations Activities on Artificial Intelligence (AI) 2021 https://www.itu.int/dms_
pub/itu-s/opb/gen/S-GEN-UNACT-2021-PDF-E.pdf, 2022

7. Proposal for a Regulation of the European Parliament and of the Council laying down
harmonised rules on artificial intelligence (artificial intelligence act) and amending certain union
legislative acts https://eur-lex.europa.eu/legal-content/en/txt/?uri=celex%3A52021PC0206, 2022

8. UNECE: driving progress on Autonomous Vehicles https://unece.org/DAM/trans/
doc/2019/wp29grva/Autonomous_driving UNECE.pdf, 2019

% Proposal for a Regulation of the European Parliament and of the Council laying down harmonised rules on artificial intelligence
(artificial intelligence act) and amending certain union legislative acts https://eur-lex.europa.eu/legal-content/en/txt/?uri=celex-
%3A52021PC0206, 2022

7 United Nations Activities on Artificial Intelligence (Al) 2021 https://www.itu.int/dms_pub/itu-s/opb/gen/S-GEN-UNACT-2021-
PDF-E.pdf, 2022

% UNECE: driving progress on Autonomous Vehicles https://unece.org/DAM/trans/doc/2019/wp29grva/Autonomous_driving_UN-
ECE.pdf, 2019

Automated driving UNECE is driving progress on Autonomous Vehicles https://unece.org/automated-driving




A.A. CaxnHoB

9. Automated driving UNECE is driving progress on Autonomous Vehicles https://unece.
org/automated-driving

10.  Hello, World: Artificial intelligence and its use in the public sector https://www.oecd-
ilibrary.org/docserver/726fd39d-en.pdf?expires=1673561870&id=id&accname=guest&checksum=
0DB9ASEF6610DDE66BCBI9BFA125652C7, 2019

11.  Tools for trustworthy Al a framework to compare implementation tools for trustworthy
AT systems https://www.oecd-ilibrary.org/docserver/008232ec-en.pdf?expires=1673531426&id=id&
accname=guest&checksum=B7CFD256835F222E44DFD7AEC2EB6D73, 2021

12.  Recommendation of the OECD Council on Artificial Intelligence https://legalinstruments.
oecd.org/en/instruments/OECD-LEGAL-0449, 2019

13.  OECD framework for the classification of Al systems https://www.oecd-ilibrary.org/
docserver/cb6d9eca-en.pdf?expires=1673562225&id=id&accname=guest&checksum=EE3A09363
130A18004BF7D3A7FA486FB, 2022

14.  Regulating artificial intelligence: Proposal for a global solution https://www.researchgate.
net/publication/341615195_Regulating Artificial Intelligence Proposal_for_a_Global_Solution, 2020

15. A European Agency for Artificial Intelligence: Protecting fundamental rights and ethical
values https://www.researchgate.net/publication/359194759_A_FEuropean_Agency_for Artificial
Intelligence_Protecting fundamental rights and_ethical values, 2022

16.  Harnessing artificial intelligence (AI) to increase wellbeing for all: The case for a new
technology diplomacy https://www.researchgate.net/publication/341181427_Harnessing_artificial
intelligence_AI to_increase_wellbeing for all The_case_for a_new_technology_diplomacy, 2020

17. GPAI 2022 Ministers' Declaration https://www.gpai.ai/events/tokyo-2022/ministerial-
declaration/, 2022

18.  Legitimacy of what?: a call for democratic Al design https://www.hhai-conference.org/
wp-content/uploads/2022/06/hhai-2022_paper_35.pdf, 2022

19.  Chapter 8 of the National Security Commission on Artificial Intelligences final report
https://reports.nscai.gov/final-report/chapter-8/

20. Intervention by President Charles Michel at the Summit for Democracy https://www.
consilium.europa.eu/en/press/press-releases/2021/12/10/intervention-by-president-charles-michel-
at-the-summit-for-democracy/, 2021

21.  Possible elements of a legal framework on artificial intelligence, based on the Council of
Europeé’s standards on

human rights, democracy and the rule of law https://rm.coe.int/possible-elements-of-a-legal-
framework-on-artificial-intelligence/1680a5ae6b, 2022

22.  How does Facebook use artificial intelligence to moderate content? https://www.facebook.
com/help/1584908458516247

23.  Foreign reprisals against Russian journalists and media since the start of the special military
operation to defend Donbass https://mid.ru/ru/press_service/journalist_help/repressions/?lang=en, 2022

24.  Facebook allows war posts urging violence against Russian invaders https://www.
reuters.com/world/europe/exclusive-facebook-instagram-temporarily-allow-calls-violence-against-
russians-2022-03-10/, 2022

25.  Zuckerberg tells Rogan FBI warning prompted Biden laptop story censorship https://
www.bbc.com/news/world-us-canada-62688532, 2022

26. The concept “rules-based order” in international legal discourses https://www.mjil.ru/
jour/article/viewFile/1190/1095, 2021

Bbinyck + 1 - 2023

99



Journal of Digital Economy Research. 2023. 1. P. 90-108 Received: 15 September 2022,

DOI 10.24833/14511791-2023-1-6-90-108 Revised 3 November 2022,
Accepted: 20 December 2022

FRAGMENTATION

OF ARTIFICIAL INTELLIGENCE
INTERNATIONAL REGULATION:
CHALLENGES

by Alexey A. Sazhinov

Abstract. The issue of Al development and application is high on the international
agenda now. One of the reasons is its excessive popularity among the public. Numerous
international actors are now developing Al regulations. It is both universal and special-
ized international organisations with global and regional reach. Informal international
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factors which are both of objective and subjective character. In effect, Al regulation all
the more often becomes a political tool for promoting economic interests of national
IT companies or an instrument for secretariats of international organisations to keep a
high profile. National Al regulation is often considered as a shield against malign use of
Al by Western governments to manipulate domestic processes in other countries and
to interfere into internal affairs. There are also different approaches which are practiced
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Introduction

AI regulation is a broadly discussed topic at the moment. In fact both public au-

thorities, regional and universal international organisations, academia, busi-
nesses, international NGO’s are now dealing with AI related issues. Many countries
have launched Al strategies and legislation on Al application in specific areas such as
autonomous vehicles (CoE, 2022). International organisations initiate various binding
and non-binding instruments. One of the examples is UNESCO Recommendation on
the Ethics of Artificial Intelligence (UNESCO, 2021). The European Union (EU, 2022)
and the Council of Europe are in the process of developing their hard-law instruments.
Large companies introduce ethical codes (Facebook*, Facebook’s five pillars of Re-
sponsible AI). International NGO’s take an active part in relevant activities at the na-
tional and international level within broadly promoted “multi-stakeholder approach”
They are supported by their host-countries (primarily Western ones).

Reasons for such Al popularity are complex and unite both objective and sub-
jective factors. Moreover, this process is highly politicized. AI has become an instru-
ment for interference into domestic affairs. As a result, we are likely to see competing
Al regulations in different regions. The development of a truly universal regulation is
questionable in the near future.

Review

Research papers and articles on Al regulation mainly focus on the issue whether
such regulation is needed and if so on its scope, shape and related risks while ignoring
the analysis of existing developments in this area and their most probable results.

The researches usually consider that fragmented international regulation of artifi-
cial intelligence is the result of the lack of insight. However, usually this is not the case.
The fragmentation appears to be an accepted risk in an attempt to develop such inter-
national regulation which would be friendly for national companies from particular
countries.

The researches presuppose that the intentions of all international actors are benign
and aim at developing Al regulation for the common good (see, for example, Erdélyi,
Goldsmith, 2020). Another problem of existing research in the sphere of Al regulation
is a widely spread assumption that this is an objective process (see, for instance, Stahl,
Rodrigues, Santiago, Macnish, 2022). In fact, this is not the case. This appears to be a
rather limited approach as international actors are usually guided by national interests
in case of governments which may incorporate the interests of national largest compa-
nies. This is the reason why the US is rather cautious about international Al regulation.
It would inevitably burden its largest IT giants. At the same time, the EU which IT
industry is lagging behind the US one is so keen to regulate this sphere.
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As artificial intelligence is broadly discussed both domestically and internation-
ally, raising this issue is a way to attract attention to a particular international organi-
zation, NGO or an officer of an organisation. In practical terms, this means additional
extrabudgetary contributions for specific projects.

The issue of fragmentation of Al regulation is touched upon in article “Harnessing
artificial intelligence (AI) to increase wellbeing for all: The case for a new technology
diplomacy” (Feijéo, Kwon, Bauer, Bohlin, 2020). However, this is considered as one of
the risks rather than a mainstream and the most likely path of the development of AI
regulation.

Discussion

This paper seeks to look on existing regulatory developments in this area and
tries to analyze the effects of current tendencies in the sphere. At the moment we are
witnessing a full-speed fragmentation of the international regulation of Al There are
some factors which presuppose this process.

First, this is an interest by Western countries to develop some Al rules in close
circles in order to impose them lately on the rest of the world. In practical terms, this
finds a reflection in Global Partnership on Artificial Intelligence which was established
at the initiative of and effectively promotes the approaches which have been devel-
oped within OECD. The situation here is similar to that of the Convention on Cyber-
crime which was developed within the Council of Europe and is promoted as a “golden
standard” in this sphere far outside the area of the Council of Europe.

Second, as mentioned previously, many international organisations, large NGO’s,
politicians seek to profit on the topic of artificial intelligence as it is broadly discussed
NOW.

Third, it is a well-grounded perception by some governments that Al technologies
are used by some states to interfere into domestic affairs of others. As a result there
is a desire to establish national systems which would prevent such a use of artificial
intelligence.

These factors are likely to be effective in a long term. Apparently, a number of
blocks emerge united by common interests with regards of Al and they may create
some hard-law legal frameworks for AI development and application. However, these
would have a limited geographical scope.

Al regulation is discussed against the background of a global competition. It pri-
marily unrolls between US and Chinese IT giants. We see a battle for billions-large
revenues along with the number of users between large IT-companies. A platform’s
greater audience does not only mean greater income but also aggregated data which
promises more efficient AI tools in the future. A wide spectrum of tools is used to
win this competition. The US uses politicization of Al issues as one of them. This in-
cludes politically motivated PR campaigns and the adoption of politically motivated
regulatory provisions which are aimed at barring competitors from new technologies
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(The Guardian, Biden administration imposes sweeping tech restrictions on China,
2022). Thus, we see all the more subjective non-defined characteristics being attached
to the AI. A democratic/responsible/ethical Al design/governance is one of them (EU,
Intervention by President Charles Michel at the Summit for Democracy, 2021, GPAI,
GPAI 2022 Ministers’ Declaration, 2022, OECD, Tools for trustworthy Al a framework
to compare implementation tools for trustworthy Al systems, 2019, OECD, OECD
framework for the classification of Al systems, 2022).

Some international organisations propose that the use of Al in public domain im-
plies special requirements for Al systems. For example, the Council of Europe in its Pos-
sible elements of a legal framework on artificial intelligence, based on the Council of
Europe’s standards on human rights, democracy and the rule of law which were finalised
in December 2021 (CoE, 2022) stated “in the context specificity of the risks posed by AI
in the public sector in light of its specific role in society, such a transversal framework
may be supplemented by additional legally binding or non-legally binding instruments
at sectoral level” OECD considers public domain as a specific sphere of Al application as
well (OECD, 2019) This approach would inevitably result in closing the market of public
service Al solutions from the countries other than military and political allies.

Al is broadly used in moderation and prioritization of content in social media and
search engines. Such systems were introduced by all the social media such as Face-
book*, Instagram*, YouTube, Twitter and many others (Facebook*, How does Face-
book use artificial intelligence to moderate content?). Moderation and prioritization
sphere becomes all the more politicized. Large Western IT-companies demonstrate
their readiness to apply biased and politically motivated moderation and prioritization
techniques. For example, only this year YouTube has blocked accounts of some dozens
Russian TV-channels including regional ones (Ministry of Foreign Affairs of the Rus-
sian Federation, Foreign reprisals against Russian journalists and media since the start
of the special military operation to defend Donbass). Those social media which refrain
from deleting pages of Russian media block them in specific countries.

Another example is the scandal that unrolled as a result of changes in Facebook*
moderation techniques which allowed calls for violence against the Russians (Reuters,
Facebook* allows war posts urging violence against Russian invaders, 2022). In fact,
we see that some US internet companies become a long arm of their government. The
main objective of such cooperation is to create a mechanism which would allow trans-
lating the narratives predefined by the authorities to the population of their own coun-
try as well as to that of other states. We witness all the more prolific use of social media,
search machines etc. as foreign policy tools. Security services directly interfere into
moderation and prioritization practices to promote governmental or private interests
(BBC, Zuckerberg tells Rogan FBI warning prompted Biden laptop story censorship,
2022). Arab spring demonstrations which were ignited by social media tools showed
a destructive potential of Al-driven content prioritization. Al prioritization due to its
broad reach coupled with micro-targeting technologies allow reaching a large number
of people with the messages which are most suitable for them.
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So, IT companies turned into psychological operations’ long arm. One of the most
vocal and known tool applied in the hostilities which are gaining momentum in the
international relations now is information. Weaponisation of this area through manip-
ulative techniques effectively prevents reaching a common understanding on global Al
regulation. This issue has been discussed in the UN for several years (see, for example
report ITU, United Nations Activities on Artificial Intelligence (AI), 2022). Moreover,
many Al technologies can be considered as double-purpose ones starting from various
drones and ending Al tools to analyze satellite images.

This inevitably leads to the establishment of national and possibly regional regula-
tions which would ensure information security of a country which would be aimed at
minimizing potential use of foreign social networks to interfere into domestic affairs
while promoting national ones. Consequently, governments which become targets of
such psy ops strive to oppose them by promoting own internet companies and limiting
activities of foreign ones including by regulatory means. Western social media are not
permitted in China and Iran. These countries have developed their own services such
as WeChat, Sina Weibo, Soroush, Cloob, Aparat.

We can assume that AI will play all the greater role in social media in the future.
Ability to form large databases and to train Al thanks to them is another asset which
business and governments are not likely to share as it means creating a better Al which
is able to function in a concrete society with all its inherent features. This data may be
considered as confidential. Since databases become more complex and detailed, they
allow more precise predictions of societal behavior and reactions to different chal-
lenges. It looks as if this is one of the reasons for EU to demonstrate so much concern
about personal data protection. This may also be a driving force for the US to make
some concessions to the EU with this regard to resume a data transfer practice (EU,
Questions & Answers: EU-U.S. Data Privacy Framework). Personal data is apparently
considered as a strategic resources for Al advancement which is not to be shared with
competing players.

In April 2021 the European Commission introduced its Proposal for a Regulation
on artificial intelligence (EU, 2022). If adopted, it will constitute a hard-law regulation
of AL. As declared in the document, its main rationale is the protection of human
rights including personal data. Another noteworthy one is to prevent fragmentation of
the European single market with regard to these solutions. Thus, the European Com-
mission is aware of the risk of Al regulation fragmentation but is ready to overcome it
at the regional level apparently hoping that it would be consequently possible to im-
pose EU’s regulatory approaches on the countries which export relevant Al solutions
to the members of the European Union. A short-term goal is likely to control foreign
IT companies in the European market as the EU companies are very sparely represent-
ed in the sphere of new communication technologies such as search engines, social
networks and other internet solutions.
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The Commission’s proposal contains prohibition on use of social scoring systems,
manipulation algorithms and indiscriminate facial recognition. A possible reason for
these restrictions is lacking competence of EU companies in these spheres. Indeed,
there is no social media from EU countries. The most known facial recognition Clear-
view Al is from the US. In the future this will give rise to different approaches to human
rights application in digital sphere in global dimension. It is hard to imagine that the
countries possess strong potential in these areas would prohibit relevant technologies

Largest IT-companies accompanied by specialised NGO’s try to gain competitive
advantages by wording international standards for different AI applications. There are
numerous examples of such approach. For instance, there is a special platform for
cooperation between digital companies and the Council of Europe. They are invited
at the meetings of relevant Council of Europe committees which effectively develop
international standards in digital area. It is also worth noting that relevant NGO’s also
take part in the meetings of competent Council of Europe bodies. International Tele-
communication Union in its annual report (ITU, 2022) states that NGO’s feature the
majority of UN events on Al This happens through various multi-stakeholder mech-
anisms which Western countries are actively lobbying. There is great risk that this is
used to artificially outnumber the rest of the world by bringing in additional Western
representatives and corrupt regulatory mechanisms in global international organisa-
tions. The latter may lose trust of non-Western global players. As a result we may see
alternative forums and IT regulation platforms.

One more factor leading to fragmentation and regionalization of Al regulation
is the western concept of a rules-based world order (Vylegzhanin, Nefedov, Voronin,
Magomedova, Zotova, 2021). This concept implies that a group of developed states is
trying to create their own rules for AI without proper consultations with the majority
of the world. Further they are going to impose these rules on the rest of the world.
This plan does not seem to be functional and efficient. Various Western organisations
develop Al regulation of a general character. They are the European Union (EU, 2022),
the Council of Europe (CoE, 2022), the Organisation for Economic Co-operation and
Development (OECD, 2019) and some other informal alliances such as the Global
Partnership on Artificial Intelligence.

Such approach demonstrates its inefficiency. It would inevitably result in unequal
protection of persons in their relations with Al In fact it may mean an appearance of
such a regime when the data of the population in the developing countries would be
misused and exploited by internet companies for the sake of better products for people
in developed ones. Excluded countries which are large players in that market prefer to
try to establish universal legislation in this area through UN system or other bodies in
which they take part.

Al regulation fragmentation is to deepen further while IT play all the more im-
portant role in daily life and people spend more time in virtual reality which envisages
for example the concept of metaverses. It appears that people will consume the bulk
of information along with spending their money through metaverses’ gateways in the
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near future. This would result in more governmental control over this sphere. Effec-
tively, the access to metaverses would be a matter of survival for many enterprises in
B2C sphere. Barring a company from a metaverse would severely affect its sales. Al
future legal regulation will be aimed at establishing a framework when access of some
products and companies to domestic markets is limited due to national security con-
siderations or economic reasons. It can be also expected that economic, military and
political blocks would construct their own metaverses with own digital infrastructure.

Conclusion

The most real scenario for future Al regulation is fragmentation according to the
borders of military and political alliances. We see that the EU intends to limit some Al
applications as they allegedly contradict ethic values (EU, 2021). Thus, national and
regional regulations are likely to bear an ideological component which would make
difficult if impossible to bridge the differences in the future if a proposal to develop a
global AI hard-law regulation of a general character is voiced.

When we are talking about universal Al regulation these differences may in fact
only allow developing soft-law instruments of limited thematic scope covering some
specific areas which deal with a limited quantity of personal data in areas which are
in no way politicized. Several such tools are developed with the UN (ITU, 2022). For
example, Project Domain of normative applied ethics at the intersection of Al and
nuclear science, technology and applications, referred to as the Ethics of Nuclear and
Al is developed within IAEA. ITU in cooperation with WHO works on a standardized
assessment framework for the evaluation of Al-based methods for health, diagnosis,
triage or treatment decisions, ITU also conducts standardization activities for services
and applications enabled by Al systems in autonomous and assisted driving. UNECE
tries to define technical requirements applied by the automotive sector worldwide
(UNECE, 2019; UNECE, Automated driving UNECE is driving progress on Auton-
omous Vehicles).

* Facebook, Instagram and Meta are recognised as extremist organisations and are
prohibited in the territory of the Russian Federation.
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E. lerteBa, O. KykcoBa

AHHoTauuma. Pa3sutue texHonoruin 1 oboctpmno npobnemy rymaHUTapHoOro, co3aas
BbI30B Ha BCEX YPOBHAX OOLLECTBEHHbIX OTHOLIEHU. ITYeckme BOMNpochl 1, B YacT-
HoCTW, Npobnema [oBeprA CTann akTyalbHbIMK AnA chepbl BbICOKUX TEXHOMOMUIA,
yunTtbiBaa ToT ¢pakT, uto MW BbinoNHAET BCe bonee 3HauMMble yrnpasreHueckme QyHK-
Lun, KoTopble paHee 6e30roBOPOYHO OTHOCMIIMCH K YeNoBEKY. DTOT BOMPOC Hanps-
MYIO CBA3aH C CUCTEMaMU MCKYCCTBEHHOTO WMHTEIEKTa, KOTOpble yXe BOMIOTUAUCH
B KOHKPETHbIX MacClUTabHbIX NMpoekTax. B gaHHOM mccnegoBaHUM aBTOPbI aHANM3U-
pYIOT KOHLIeNLMio JOBepra Yepes NpusMy TEXHONOrMYeCKoro pa3sutuma. na storo B
nccnefoBaHUK NpegcTaBieH 0630p NCTOPUYECKMX M COBPEMEHHbBIX MHTepnpeTaLuii
KOHLeNuMmn AoBepua 1 JOKa3blBAeTCA, YTO 3Ta KOHLENLUMA akTyanbHa 1 Heobxoarma
ONA KOHTPONA PUCKOB, BO3HUKAKOLWMX NPU UHTErpaLumn npoaykToB UCKYCCTBEHHOIO
WHTeNNEeKTa B COLMANbHYH0 XU3Hb. ABTOPbI MOKA3bIBAIOT, YTO TpebyeTcs nepeocmblcrie-
HU1e NOHATWI 3TUKW 11 MOPaNi B HOBOM KOHTEKCTe. 9To Heobxoanmoe TpeboBaHue aJis
co3faHuAa goBepeHHoro I n ana poctmxeHnsa [oBepus nNpu B3aMMmogencTBmm Yeno-
BEKa C TeXHONOrMYeCKMMN NpoayKTamu. ABTOPbI NPUXOAAT K BbIBOAY O HEO6XO4MMO-
CTU NOCTPOEHUA MEXANCLUMMIIMHAPHOIO Ananora Ana HTerpaunum Teopum 1 NPakTuku
13 MHOTOUYUCTIEHHbIX obnacTel. [1ns 3Toro HEO6XOAUMO COo3haTb OOLLYyI0 6a3y 3HaHUN
1 nnatdopmy Ans OOLEHUA MEXIY BCEMY 3aUHTEPECOBAHHBIMU CTOPOHAMK, @ TaKXe
BaXXHO chopmMMpoBaTh HGnaronpuATHbIE YCIOBUA AJA YCTOMUMBOTO Y KOHCTPYKTUBHO-
ro B3avmopgencTama. [loaTomy goBepue ABNAETCA aKTyaSlbHOWN KOHLEMNUMen, KOTopyto
HeobXoAMMO CTPOUTb B MHOFOMEPHOWN CUCTEME KOOPAMHAT, OPUEHTUPOBAHHON Ha
pa3nunyHble 3anHTepecoBaHHble CTOPOHbI, 0COOEHHO C y4eTOM PocCTa B3anMOAENCTBUA
MeXOy YENOBEKOM M TEXHONIOTMAMMU, APYTMMI CIOBaMK, Ha BCEX YPOBHAX U BO BCEX
MacluTabax.
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BBenmenne

TIOCTIefHee BpeMs BO3HMK/IA ABHAA HEOOXOVIMOCTD «BIIMCAaTb» TYMaHUTAp-

Hble [IeHHOCTH B ITPOAYKTHI 11(PPOBBIX TEXHONMOINI, B YACTHOCTH, B paMKax

PasHOOOpPa3HBIX IPOEKTOB Ha 0cHOBe VIV, KOTOpBIE MCIIONB3YIOTCA B TOCYAAP-
CTBEHHOM YIIpaB/ieHNy, 6usHece, 00pasoBaHMM U APYrux cdepax. MHOrodncneHHble
TEOPETUKM, SKCIEPTHI, IPAKTUKM, JNEATENN KyIbTYpbl M UCKYCCTBA BEAYT TOPAYYIO U
OXXMBJIEHHYIO JUICKYCCUIO O TOM, KaK BOBPEMS BbIABIATb BOSMOXKHbBIE PUCKU U YTPO3BI,
KTO M KaK JO/DKEH pa3pabaTbIBaTh U MPYMEHATb MHCTPYMEHTbI KOHTPOIA PUCKOB, KaK
BHE/IPATD VX B CHCTEMY YIIPAB/IeHA 1 O01eCTBEHHOTO KOHTPOJIA C IIe/IbI0 TOATOTOBKM 1
aganTanym obiecTsa K eme 60mpieMy BHeipeHnto TexHonornit V. CeronHs nMeHHO
STUYECKIEe BOIIPOCHI IIMPOKO 0OCYXKAAIOTCA U aKTUBHO Pa3pabaTbIBAIOTCA B KOHTEKCTeE
pasBuTusA u npuMenenns V1V B mommTirgeckoii, 9KOHOMITIECKON 11 COLMAIbHOI cepax.

[laHHBIe 3TMYECKUe BOIPOCHI HEPa3phIBHO CBA3AHBI C aKTYa/lbHOI HMPOOIEMONl
IOBepMA, KOTOpas cerofHsA TpebyeT BHMMAHMA HA BCEX YPOBHAX: B MEX/YHAPOIHbIX
OTHOIIIEHNAX, B 3KOHOMMKE, B COLMabHOI chepe. DeHOMEH OBEPYA CTal AKTYa/lb-
HBIM B cpepe BBICOKVX TeXHOMOrMIL. boree TOro, AUCKyCcCHs O B3aMMOJIEIICTBIN YeTIo-
BeKa C TeXHOJIOTMAMM 000CTpsAeTCA B YCIOBUAX, Koria V] HauMHaeT BBIIONHATD BCe
Oosblle yIpaB/IeHIecKNX (GyHKINIT, KOTOpbIe paHbllle MOT [e/IaTh TOIBKO YeIOBeK [7].
B mannoMm cnydae mMbl mogpasymeBaeM He TONBKO «TaKTMYECKVE» BOIPOCHI, HO TOBO-
PYM M O TEXHOJIOTUAX, KOTOPbIE UCIIONb3YIOTCA I YIIPAB/IEHNA Ha BICOKOM YPOBHE.
Cpenn TakyuxX TeXHOJIOIMIT MOXXHO BBIJIEIUTDb MCKYCCTBEHHbIe 061ecTBa miy Hudpo-
BbIe ABOIHUKM 06mmecTBa. [lepey yeoBe4ecTBOM CTOUT 3aada OOYYNTb HeJpOHHBIE
CeTV TOHMMATb» Y «YIUTBIBATb» TUYECKME LIEHHOCTH, MO0 YeTKO OMpPEe/UTh, YTO
TAKOJl Pe3y/IbTaT HEBO3MOKEH. ITOT BbI30B HAK/IaIbIBAET OTPOMHYIO OTBETCTBEHHOCTD
He TOJIbKO Ha pa3pabOTUMKOB, HO ¥ HA BCEX YYACTHMKOB IIPOLIecca CO3JaHsA, BHEpe-
HJA U MICIO/Ib30BaHMA popykTos VIV,

B T0 ke Bpems 3asgB/IeHHasA mpo6reMa YXOJUT KOPHAMM B JajieKoe HPOLIIoe -
¥ BOIIPOC IOBEPYSA KaK TAKOBOTO, U IIpO6/IeMa I0BEpYsA K TEXHOIOTVAM UMEIOT JOTITYI0
VICTOPUIO 1 CTIOYKHOE MHOTOTPaHHOE COflepKaHue.

YunrbiBas, YTO MPOEKTHI ICKYCCTBEHHBIX OOIIECTB YK€ CYIeCTBYIOT, a X pe-
IIEHMs IPUMEHAIOTCA Ha IPAKTUKE [ IPOBEPKY YIPABIEHYECKUX PeLIeHNiT, ove-
BUJIHO, YTO JIa/IbHEVIIIIee pa3BUTHE U UCIIONb30BaHMe TpedyeT 60/MbIIOr0 BHUMAHNA,
IIOCKO/IbKY TaKas JIeATe/IbHOCTD B/IVACT KaK Ha 00IIeCTBO, TaK I Ha OT/EbHOTO Yeio-
Beka. MbI cunrtaeM, 4To JoBepye ABIAETCA KII0YeBbIM (PaKTOPOM U TpeOOBaHMEM I/

110 WUcc B Ly



E. [lerteBa, O. KykcoBa

IPOBEPKI IPYEM/IEMOCTH MCIIO/Ib30BaHNA poekToB VIV, 9T0 0coOeHHO aKkTyambHO
JULS1 3HAYMMBIX IIPOEKTOB, KOTOPbIe HAIIPaBJIeHbI HA PelleHNe TTOTIUTIIECKUX Y COLY-
aJIBHBIX BOIIPOCOB C McHonb3oBanHyeM VIV u, B 9aCTHOCTH, CHCTEM MCKYCCTBEHHOTO
VIHTEJI/IEKTA, 1 B PAMKaX KOTOPBIX )K3HEHHO Ba>KHO 00eCIIeNTh JOBEpIe MEeXTY BCe-
M1 3aMIHTEPEeCOBAHHBIMM yJaCTHMKAMI [8].

O630p miuTepaTypbl

BsanmopericTBie TeXHONOIMYECKNUX HMPOLYKTOB C aHTPOIOChepori MpUBIIEKaIo
BHJMaHIe MBICTIUTEIEN O BpeMeH aHTUYHOCTH. J1oxu Bospoxxenus 1 Hooro Bpe-
MEeHJ He CTa/my MCKIodeHneM. B Hauanme XX Beka Befylye MBICIUTENN ObIIM 03a-
004eHbI [YMaHUTAPHBIMM ACIIEKTaMJ TEXHIYECKOTO IpOrpecca 1 B3auMOJeiiCTBIIEM
JesroBeKa U TexHVKM [15]. Mbl He OymeM fenath Gpumocodcko-MCTOPIIECKIIT 0YepK,
HO cOKyCHpyeM Hallle BHUMAaHIE Ha TOM, YTO pasHOOOpasHble BOIPOCHI, 00YC/IOB-
JICHHBIE TeXHOIOTMYECKUM Pa3BUTHEM, CTa/ 00'beKTOM ucciaenoBanms gpumocoduu
JIOCTATOYHO JaBHO. [lake KaK KOHIIENIVIS IIOHATIE VICKYCCTBEHHOTO VIHTE/UIEKTA ellje
He cymecTBoBasno. Korga koxuemnmus VIV 6su1a chopmynuposana, unocodus mpu-
HsJTa ee /IS peQIeKCHU CO BCeT Cepbe3HOCTDI0, IOTOMY YTO 6€3yCTIOBHO 3TOT KOHL[ENT
IPUHOCKUT OY€Hb MHOTOE B KY/IBTYPY, IOCKO/IBKY B €T0 CYTI COEVHAIOTCA paHee Ipo-
TUBOIOJIO>KHbIE KaTETOPUM - €CTECTBEHHOIO U MCKYCCTBEHHOTO, IPMYeM B IPAKTH-
YeCK) CaKpaJIbHOM (M He MMEIOINM OOIeNPUHATOrO ONpee/ieHsI) - B MHTEJUIEKTE.
BcriomunM, 4To amMepuKaHCKuil ydeHsiit [. MakkapTu BBe/l B HayKy JJaHHBII TePMUH
eme B 1955 rofy, 1 HEMHOIMM I03Ke ero Koynera M. MuHCKM f1an iepBoe orpeperne-
HJie MICKYCCTBEHHOMY MHTE/UIEKTY B KadeCTBe HayKy, Halle/IeHHO Ha pelleHue IHTelI-
JIeKTyaJIbHBIX 3a/ja4 (4eoBeKa) C UCIO0/Ib30BaHeM MamyHbI [10].

[TIpo6nema VIV crama 6rarofaTHON MOYBOIL, HA KOTOPOU MCCIeROBATENN Hadaym
IIPOBEPATH BOSMOXKHOCTYI KOHBEPIeHIVIM €CTeCTBEHHOTO U YICKYCCTBEHHOT0, O110710-
TMYECKOr0 M TEXHOJIOTMYECKOTO - TO, YTO CETOfHs MpeICTaBIseTcss Hambornee mep-
CIIEKTVBHBIMI HAIIPAB/ICHNMAMM JJISI PA3BUTHA HAYKM M IPAKTHKIL.

Y>ke B MOMEHT 3apOkfieHVst camoro HoHsATHsA VIV 6bumn chopmynmpoBaHsl 10 CyTH
IPOTVBOpPEYNBbIE TIOXOAbI K €ro onpexneneHnio. B 1950-x u 1960-x rogax B obmactn
VIV Bpipennmch fiBe TouKM 3peHnd. OayH oaxof, npennoxenHsiit [I. Makkapty, uc-
IIOTb30BAJI YVCTYIO JIOTUKY U OOIYI0 MAaTEMATINYeCKYI0 OCHOBY. MaKKapTy CUNTATL, YTO
uccnenoBanus B oomactu VIV 6yayT miogoTBOpHBIMY, KOIZia OyeT ompesieieHo caMo
HOHATHE UHTEIeKTa (KOTOpoe IO CUX MOpP MMeeT psiji TPaKToBOK). [1o ero MHeHuo,
OIpefieIenyie I0/DKHO 06pa3oBbIBaTh CUCTEMY KOOPAMHAT, OIpefeIeMYyIo SIICTEMO-
JIormeit 1 9BPUCTUKOIL. To eCTb SMMCTEeMONOTHS. — 3TO TO, KaK IIPMOOPETAIOTCS HOBBIE
3HaHMs C TOYKY 3PeHNs VX [OJIe3HOCTH /ISl pellieHNs Ipo6ieM, a 9BPUCTUKA - KaK 9T1
IpOo6/IeMBI PeIlaoTCA: KaKVMY IPOLeAypaMy 1 C TIOMOIIbIO KaKIX CpecTB [15].

M. MUHCKHM TIPeJIOKII IPYTOIl TOZIXOf, KOTOPBIil BIIOCTIEACTBIUY CTANl M3BECTEH
KaK KOHHEKI[VIOHM3M (OVO/IOrMYecKy IHCIMPUPOBAHHBIN TTOAXO0N). YYeHbI IIPU3bI-
BaJI U3YYNTh, KaK pabOTAIOT YeTIOBEYECKIII MO3T ¥ IICUXMKA, U Ha ITOV OCHOBE peau-
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30BaTh 3HaH)A B KOMIIBIOTEPHOI MOJENN. ITOT IOAXOJ HAeT OCHOBY JI/I TPAKTOBKI
VMV xak 4ero-to cyObeKTUBHOTO, 00/1aJAI0NIeT0 MHAVBYAYaIbHOCTBIO, CO3HAHUEM U
ke SMOLMAMIM. [4].

B nenom, cerofiHsA MO>XXHO TOBOPUTD O CYIIECTBOBAHUM 3 OCHOBHBIX ITOJXONOB K
passutuio VI:

Hcxycemeennviti unmennexm (MU), unu «Cumeonuueckuti UcKyccmeeHHvlti UH-
mennexmy», unu «Knaccuueckuti uckyccmeenHbvlil UHmesnneKm» - 3T0 MOLAXOJ, «CBEPXY
BHI3», HAIIPABJIEHHBII Ha BOCIIPOM3BeleHNe KOTHUTYBHBIX CIIOCOOHOCTeIT 6€3 morpy-
JKEHIA Ha YPOBEHb OT/EIbHBIX HEJIPOHOB.

O6006uierHbITL UCKYCCMBEHHDLT UHMENNEKMN, UTIU CUTIbHBLLL UCKYCCBEHHbLTL UHMeT-
nexkm (AGI), B HacTosl1lee BpeMs SIB/ISETCS MPeAIonaraeMoil, IMIOTeTUYecKoi Gop-
moii VI, cornacHo KOTOpOMy MallliHa IIOTYYUT PAaBHbIN 4€/I0BEYeCKOMY MHTENIEKT,
1, COOTBETCTBEHHO, Takou VIV OyneT obmazaTh caMoco3HaHueM 11 cBOOOJ0i1 BEIOOpa

Buonozuuecku 600xHO6IEHHBLTE UCKYCCMBEHHVII UHMenneKm, Uy 6uonozu4ecku
800XHO6TIEHHbIE KOZHUMUBHDbIE APXUMEKMYPbl, — ITO IPOEKThI, KOTOpPbIe, OCHOBBIBA-
ACb Ha IOCTYDKEHMAX HeIPOHAYKY, HalIpaB/IeHbl Ha CO3/JaHNe MICKYCCTBEHHBIX CUCTEM,
BOCIIPOVM3BOJAIINX [IOBEJIEHNE Vi MbILTIeH e 6monorndeckux cyuiects [11]. B yactHo-
CTU, PasBUTIE TEOPUI UCKYCCTBEHHbBIX HEMPOHHBIX CETEN KOPPENMPYET ¥ B3aUMOJIEN -
CTBYeT C UCCTIEOBAHAMY QYHKIVIOHVPOBAHNA YeTIOBEYECKOro Mo3ra [13, 24].

Tak, nepBblii moaxoy, pasBuBaeT NOAX0 MakkapTH, a BTOpoe U TpeTbe Halpas-
JIeHUsI OCHOBaHbI Ha paboTax MUHCKOro. Mbl BUANM, 9TO Ha CETONHAIIHWIT I€Hb HET
eMHOT0 TOAXOfia ¥ YeTKOro IOHMMAaHMA HampasaeHuit passutus VI u, coorBer-
CTBEHHO, HET eJHOTO B3I/IA/la Ha IIOHVMMaHIe 3TOro Bompoca [27]. OxHako IOmbITKa
OCMBIC/IEHNSA 9TOI! 0011eTT aKTya/TbHOI TeMBI B paMKax (G1I0ocopuyl TEXHUKN Hayatach
B Havyasie XX Beka. OfiMH 13 KpyIHENIINX MbICTMTeNel mpouuioro seka M. Xaiizerrep
yKasajl Ha yIpo3bl, UCXOZALIME OT TaKOTO 3Talla B Pa3BUTUM LMBUIN3ALNMU, HA KO-
TOPOM TEXHIKA CTa/la UTPaTh JOMUHUPYIOIIYIO pojb. MbICIUTEb OTMEYa, 4TO TeX-
HJKa He ABJIAETCA HEMTPa/IbHOI II0 OTHOIIEHNIO K YETOBEKY, a Ye/IOBEK TePSAET CBOIO
CyOBEKTUMBHOCTD U IIepecTaeT ONpeNeATh pasBUTVE LMBWIM3AIMN. TeXHuKa cama
HaulHaeT IPeoOPa3oBbIBATH IPUPOIHBII MUP, 2 HEIIOHMMaHMe CMBICTIa TEXHUKY 11 ee
BO3MO>KHOCTEI YpeBaTo OMIMOKOIT, 3a KOTOPYI0 Ye/oBek 3amaTuT CBouM Iopaboie-
HueM (15, 16].

B Hame BpeMsA rOpM3OHT MHTEpIIpeTalyii ¥ IPOTHO30B OY€Hb IIVPOK U PasHO-
HanpasieH. C/iefflyeT OTMETUTbD, YTO (pyHIZaMeHTa/lbHas MBICIb CTa/la 0OBEKTOM He
TO/IBKO TPOQeCcCHOHaNbHBIX PumocodOB, HO ¥ TaTAHTIMBBIX M300peTaTeselt, mpey-
npuHuMareneit 1 6u3HecMeHOB. B wactHOCTH, parmoHamuct 3. FOIKOBcKM BepuT B
BO3MOXXHOCTb CO3/JaHM:A CO3HaTenbHOro VIV, HO cormacHo ero mosmuyuy cHavasia He-
06X0MIMO PacKpbITh TAlIHY MHTE/IEKTa [23].

Texnoontumucrt P. Kypuseiin cunraer, uro VIV o6s3arenpro 6yzet cosman. [Ipn
YCTIOBMY, YTO CaM 4€IOBEK CMOKET COXPAHUTD LIEHHOCTU 1 KynbTypy, VIV momoxer
CHienaTh MV Nyd4lie ¥ 06ecrednT mpoLBeTaHre uBmumusanym [14].
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Tpancrymannct H. boctpom npenckasbiBaer, uto co3fganue VIV npusepner k cie-
IyIolLIeMy 3Tally B 9BOMIOLUY Pa3yMHOI XMU3HMU - NosABneHn0 CBepxpasyMa, KOTO-
PbIil IOTYYNT BO3MOXXHOCTb KOHTPO/IVPOBATh 4e/IOBEYECKOe CYIIeCTBOBaHME [5].
A.B. AbpamoBa uccenyeT aTudeckue acnekTsl passutus VIV, usydas n cucremaru-
3UpYsS MUPOBBIE TEHAEHLVI B Pa3BUTUY STUIECKIX MHCTPYMeHTOB B obmactu VN [1].

AJO. AnekceeB pykoBOZMUT IpoeKTOM «VICKycCTBeHHas MMYHOCTb», B paMKax
KOTOPOT'O MCC/IEAYEeT NEPCIEKTUBbI KOMIIBIOTEPHOTO MOJEIMPOBAaHNA KY/IbTYpPHBbIX,
HOMNTUYECKUX, COLMATbHBIX, SKOHOMMYECKNX, HPABCTBEHHBIX M IPYTUX aCIIEKTOB
0011]eCTBEHHO >KU3HU 1 denoBeka. Pumocod ybexzeH B TOM, YTO MCC/IEOBAHMS
VICKYCCTBEHHOI )KM3HM SABJIAIOTCA BECbMa aKTyaIbHOI cepoii i HayKu, U UCKYC-
CTBEHHAs )KU3Hb MMeeT 3HaUeHMe KaK K/II0Y€BOJl KOHIIENT J/IA OCMbICTIEHUA U [a/lb-
HeJIIel peau3alyy HaHO- U OMOTEXHOJIOI I C JaTeKO VAYIIeNl 1e/Ibio — BOCCO3[jaHMsA
OMOIOrMIecKolt >KU3HM C IPUMEeHeHNeM LUPPOBBIX TeXHOMormit. Kak cumtaer Mbic-
JIUTeNb, ICKYCCTBEHHAs >KV3HD JIOKUT B OCHOBE MCKYCCTBEHHBIX 00111ecTB. P1mocod
MHOTO JIeT U3y4aeT MCKYCCTBEHHBIE 00IIeCTBa, IIOCKO/IBKY CUNTAET 3TOT (PeHOMEH AB-
nseTcst 6a30BbIM UL PasBUTHS COLMAIBHBIX U MHGOPMALMOHHBIX TeXHOMOTHII, KO-
TOpBIE 33/Ie/ICTBOBAHBI B YIIPaB/IeHNN 00IIeCTBEHHO XXI3HbI0. [[JaHHOE HallpaByIeHe
MICCTIEOBAaHMII TIPMBEJIO K CO3/IJaHMI0 KOHIIENTA «JMICKYCCTBEHHOI TMYHOCTI», BOKPYT
KOTOPOJ1 celfyac BefeTCsA OXKMBJIEHHAA IUCKYCCUA, M KOTOPOJ PAJL YYE€HBIX IIPUIINCHI-
BaeT He BO3MOXXHOCTb 00/TafjaTh CaMOCO3HAHMEM, HO TaK)XXe IMeTb CBO6Oy BbIOOpa 1t
CIIOCOOHOCTD K MOPA/IbHBIM CYXK/IEHVAM U pedreKcyy CBOMX MBICTIeN 1 ieficTBit [3].

VsyueHreMm ocoOeHHOCTeil denoBeyeckoro uHTe/ieKTa M VIV 3aHMMaercs
V.M. [I3amommHCcKmit, KOTOpbII CTPEMUTCA [OKa3aTh NPUHIMUIINAIBHYIO PasHULLY
MeX/Iy 4elOBEYeCKVM U MCKYCCTBeHHBIM MHTe/IekToM [10]. Heobxonumo mopuep-
KHYTb, 4TO B IIOC/IeIHEE BPeMsI JAaHHOI POOIeMaTyIKOil CTajy 3aHUMATbCA He TOb-
KO y4eHble, HO 11 ITyO/MMIVICTBL, )KYPHA/IVCTBI 1 ICaTe. MHOTOYVIC/ICHHbIE fieATe/N
KY/JIbTYPbI PasMbILIIAIOT O NepcrekTuBax passutusa VIV, o puckax n BOSMOXHOCTAX,
KOTOpbIE OTKPBIBAIOT IIPOJYKTBI TEXHONOIMI, OCHOBaHHbIX Ha JIVI. B wactHOCTH,
MOYXHO YHOMAHYTb KHMIY «VICKycCTBEHHDIN Thl: MalMHHBIA MHTENNEKT U Oymy-
mee pasyma», Hanmcannyo C. llInaitnep, n «Hamme nocnegnee nsobperenne: Vckyc-
CTBEHHBIJI MHTE/UIEKT M KOHeL| 4YelOBEYECKON 3pbl», aBTOPOM KOTOPOI SB/IAETCA
IIx. bappar [20, 33].

B mocnenHee BpeMs MOABMICA AR, MyOMMKALVIA, TOCBAIEHHDIX U3YYEHNIO I10-
TEHIM/IbHBIX OIACHOCTEl 3/I0yIOTPeOIeHNs HEelIPOHHBIMU CETSAMY BIaJie/IbliaMiu
TEXHOJIOTVI U IIPOTUBOJENICTBIA UM, II0/1arasACh Ha IOBEPEHHbIN MICKYCCTBEHHbIN MH-
TEJIEKT. [2].

VImeHHO paspaboTKa JOBEPEHHOIO MCKYCCTBEHHOTO MHTE/IEKTa HPefCTaB/IsAeT
co60i1 Hanboee MePCIEeKTUBHYI0 KOHLEIIIMIO CO3[JaHMA VM TIOHMMAHUA UJieN STUY-
Horo VIV Ha ceropguAumHmit feHb. OHAKO CaMO IOHATHE «I0OBEPEHHDIN» yyKe BBIIIIO
32 PaMKM TEOPMM M HAya/Io VCIO/Ib30BaTbCA B KaueCTBe IOPUAMNYECKOrO TEPMUHA B
HOPMATMBHO-IIPAaBOBOM perynupoBanuu. B yactHocty, nonarue gosepenHoro VM
ONpefeNeH0 B DTUYECKOM PYKOBOJCTBe I/ floBepeHHoro VIV Ipynmbl sxcmepToB
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BBICOKOTO YPOBHA 10 CKYCCTBEHHOMY MHTeIeKkTy EBpomneiickoit komuccun (Ethics
guidelines for trustworthy Al, 2019) [30]. CornacHo 3TOMy HOKYMEHTY, 3aC/Ty KIBao-
it foBepus VIV oTBevaeT crenyrommM TpeboBaHMAM, KOTOPbIe Ha HEpPBbIil B3ITIAL
OTHOCATCSA CKOpee K JIEATEIbHOCTH YeTI0BEeKa, YeM K TEXHOIOT VN

o OTHYHBIN (CYIECTBYIOLMII B COOTBETCTBMM C STMYECKUMI [EHHOCTAMU I
STUYECKIM KOJIEKCOM);

o 3aKOHHBII (He IPOTMBOPEYAINIT 3aKOHY);

o JlocToBepHBDlil (HaJieXKHBIN ¥ YCTOYMBBIIT).

B aTOM KOHTeKCTe HeOOXOAMMO 3a[yMaThCsl HaJl TOHMMAaHMEM TaKOTO IOHATH,
KOTOpO€ Ha IIepPBBIIl B3IJIAJ, OTHOCUTCS B OCHOBHOM K colMajbHON cdepe, Kak Jo-
Bepye. DTO MOHATHE B ONPEE/IEHHON CTeNeHy 0ObeMHsAeT IPECTABTIEHHYIO TEMY,
II09TOMY fajiee OYAYT Ipe/yIoXKeHbl HeKOTOPbIe aKTYa/IbHbIe IIOIXO/bI K OIPe/ie/IeHII0
JAHHOTO IIOHATHA. VIMEHHO JoBepye BBICTYIIaeT KaK 00beMHsA0lIee TOHSATIE U KaK
IPAKTIYECKNII MHCTPYMEHT, KOTOPBIII TI03BOJIUT €MY CTaTh OOBEAVHAIONIINM 3BEHOM
MEXX]Ly 4e/I0BEYeCKVIMI IIeHHOCTAMM U TEXHOTIOTMYEeCKVM pa3BuTueM [29].

OTO NOHATHE BOLIIO B TEOPMIO M COLMAIbHYIO IPAKTUKY C PAHHMX 3TAIOB LU-
BIJIM3AINY, TIPAKTIYECK) OfHOBpeMeHHO ero BBemy Kondyumii B [IpeBHem Kurae n
[Tepuxn B [IpeBHent Ipenyn, onmucbiBas OTHOLIEHN A, OCHOBAHHbIE HA JOBEPUH, KaK He-
06X0/11IMOe YCII0BHE IIPOLIBETaHMs TOCYAAPCTBa 1 ob1iecTBa [28].

BriocnencTBum, B pa3Hble NICTOPUYECKIE IEPUOJBI, B 3aBUCUMOCTH OT M/I€O/IOTVM,
CTpaTerny pasBUTUA Y NTMYHOCTHBIX Ka4eCTB NNEPOB ¥ TOCYAAPCTBEHHBIX UIEO0NIO-
OB, TIO/IXOZbI K OIIPEeJENEeHNIO Y OLICHKE 3HAUYEHM S 3TOTO ITOHATVA HEOTHOKPATHO Me-
HSUTUCD CaMBIM PaJIKaIbHBIM 00pa3oM.

O6pamasce K peamaM XX Beka, OTMETUM, 4TO B Ilepuof ocyie Bropoit MyupoBoit
BOJTHBI TPOO/IEMBI JOBEPUSI U TIPOTUBOIIOIOKHOTO COCTOSIHIS - HEIOBEPUS B KOHTEK-
CTe TOHKM BOOPY)KEHMUI ¥ OJIMTUKH SIJIEPHOTO CAEP>KMUBAHNS ObUIN OIHVIMY U3 KO-
4eBbIX. B pamkax aroit momutuky B CIIIA BO3HMK/IA HIKO/IA TOTUTUYECKOTO peannsMa,
paspaboranHas I. Knuccunmxepom, T. IllemmHroM u psagoM ApPYIuX y4eHBIX U CTpa-
TeroB. [laHHBII IIOIXOf, IIPEATIO/IATaeT, YTO YPOBEHD JOBEPHA MMOTUTUYECKMX AKTOPOB
(B JTaHHOM C/Ty4ae UTPOKOB Ha MEK/[YHAPOJJHOM II07Ie) HU30K, 8 CTaOVIbHOCTD (IIperi-
CKa3yeMOCTb) JIe/ICTBUII TAPTHEPOB OIpefenAeTcsa 6aaHCOM CUT M CYICTEeMON Criep-
KeK U IIPOTMBOBECOB. TONbKO TaKoil MOAXO MOXKET 00eCrednThb IpefcKasyeMoCThb B
HO/IUTIYECKO urpe [34].

Heomn6epanbHblil TOAXOJ, HOAXOAUT K BOIPOCY C/IOXKHON B3aMMO3aBUCHMOCTI
KaK K BO3MOYXHOCTY C IIOMOIbI0 MHOTOYMC/IEHHBIX KaHA/IOB ¥ MHCTPYMEHTOB IIO-
CTPOUTD JIOBepe MEK/Y MEKIAYHAPOLHBIMI ITAPTHEPAMI 1 TeM CaMbIM 00eCIeunThb
BBICOKIII YPOBEHb JIOBEpYIs BO BHEIITHEIIONTIYECKOM AUCKypce [32].

S. XaHTUHITOH OTMeYaeT, YTO 0c06asi IIEHHOCTD JJOBEPYs BO3HIMKAET B IIEPUOJBI
TpaHcopManyy 1 KpU3VCOB, ¥ HOAYEPKUBAET BXKHOCTb MHCTUTYIMOHATBHOTO J0-
Bepus, IIOCKOIbKY VIMEHHO CTAaOV/IbHbIe MHCTUTYTHI TIO3BOJIAIOT COXPAHUTH 00IIie-
CTBO 1 LIVIBM/IM3ALIMIO B TPy HbIE BpeMeHa [35].
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ITocTMopepHICTCKIMIT B3IVIA 110 CYTH OTBEpraeT fiosepue, a JK.-P. JInorap Bbige-
JIeT B KauecTBe TeHZIeHIMM I7100a/IbHOe HefloBepye K «MeTaHappaTuBaM», KOTOpbIe
JIO/DKHBI ONIPaBAbIBaTh PeanbHOCTD. 3. bayMaH ykasbiBaeT Ha 3¢eMepHOCTD, HecTa-
OVJIBHOCTD ¥ HEHAJIeXKHOCTh IIOCTMOJIEPHM3MA 1 YTBEPXKZIAeT, YTO LEHTP TAKECTN
CMEIAeTCsI OT TOCYAAPCTBEHHBIX U MEXAYHAPOSHBIX MHCTUTYTOB K IT00ATLHOMY
PBIHKY C €r0 HOTPeOUTENTbCKUMM LIEHHOCTSMY U 3aMEHON PaI[IOHAJIbHOTO 3HAHMA
HIOBEPXHOCTHBIM Bo3pieiictBueM CMMU [26].

[TocnenHsAA MBICIb IPUBOJUT HAC K IIPOO/IEMe TeXHOIOIMYEeCKOTO PasBUTHA, T10-
CKOJIBKY OHO TI03BO/IIJIO I7I06a/IM3MpPOBaTh 9KOHOMMKY U KY/IbTYpY, passutb CMU n
MacCOBYIO KYIIbTYpY, @ 3aTeM COLMAIbHBIN U MOOUIbHBIN BeD, 1 Bce 3TO 6maromaps
TEXHOJIOTMSIM M IIPOZYKTaM MCKYCCTBEHHOTO MHTE/UIEKTa. TakuM 006pas3om, ImpoTa
o6cyxzieHns, MaciTab mpo6/IeMbl U TOPM30HT MHEHUIT YKa3bIBAOT HA TO, YTO JaH-
HBIJT BOIIPOC SIB/IAETCS CIOXKHOIA, aKTYa/IbHON U TIePCIIeKTUBHOI 06/1aCThIO MCCTIeRO-
BaHMA.

O6cyxpnenne

PocT 3HaYeHMs TEXHOMOTHIT B 001IeCTBEHHOI )KU3HI, 1 BHE[IPEHE VX IPOIYKTOB
B BOKHbIE IIPOLIECCHI, YIIPAB/IAIOIINE TEKYIIEN 1€ATe/TbHOCTDIO M PasBUTIEM LIVBUIN-
3alyY, OKa3bIBAIOT CEpbe3HOE BIMAHME HA M3MEHEHe COfiep>KaHye U HII IIOABJIEHIEM
HOBOTO Habopa COIMA/IbHBIX LIEHHOCTEN, @ TAK)XKe HEIIOCPeICTBEHHO BIUAIT Ha (Hop-
MYIMPOBKY HOBBIX CTpATeruii.

B npomo/mkenne 03By4e€HHOI TeMbI — IEPCIIEKTUB Pa3BUTHA UCKYCCTBEHHbIX MH-
TeJUIEKTya/IbHbIX CUCTEM, IOCTapaeMcs OIPeeUTh JaHHOe oHATHE. Mbl HOfo0Ii/ieM K
HeMY ¢ TOYKM 3peHus QyHKIoHanbHoro noxxopa: VIVIC obnasaer HabopoM CBOJICTB
U PecypcoB, KOTOpble MO3BOMAIT €€ HaXOAUTbCA BO B3aMMOMEIICTBUM C BHEUIHUM
MJpPOM, IpIYeM B3aVIMOJIEIICTBIE IIPeACTaB/IAeT COO0I aKTUBHYIO PeaKLIo Ha IIPo-
ucxopsAmye cobprTua. CucreM TeM 60iee aBTOHOMHA, 4eM OOJIbIIell CTeNeHbIo He3a-
BIICMMOCTH OT KOMaHJ yIpaB/ieHus oHa obnanaet. B atom cmbicie VIVIC sBrsiercs B
OOJIbIIEN VIV MEHBILEN CTEIIEHN CaMOOCTATOYHON CICTEMON, 00/1a/iaolei Criocoo-
HOCTYI HaXOAMTD PeIleHVIs TeM VIU IHBIM TOYeYHbIM 3ajiadaMm [8].

B uacTHOCTH, HeilpoHHas ceTb, co3faHHas KoMmaHueit Salesforce, Tectupyer u
paspabaTbiBaeT UjeabHYI0 HaJOTOBYIO CUCTEMY B CUMYIMPOBaHHOI cpefe [36]. Tak
HasbiBaeMblit Al Economist ocHOBaH Ha 06y4eHIN ¢ IOfIKpeIUIeHNeM, KOTOpOe IIpef-
To/1araeT IpUMeHeHVe BO3HAIPaKIEeHNIT M HAKa3aHMII K MALIVHHBIM a/ITOPUTMaM /I
MaKCYMM3AINY JKellaeMbIX pe3y/nbratoB. [1o TakoMy e IPMHINITY, HApUMep, ObIn
cosganpl anroputmbl Google DeepMind AlphaGo u AlphaZero. SxcniepumenT 6bi1
HaIpaBjIeH Ha TO, YTOOBI HAMITY pellieH1e, KOTOpOe I03BOMIO Ob 6onee 3¢ PeKTUBHO
VI CIIPaBe/IMBO YIPAB/IATb CUCTEMOII Hajoroobmoxenus. [IporpaMma HariesieHa Ha
CO3JIaHNe OTPOMHOTO KOJIMYeCTBA 9KOCUCTEM C pabOTHMKAMM-TeOPETUKAMI, KOTOPbIE
TOPTYIOT BA/IIOTON ¥ CTPOAT I0Ma. YPOBEHb 3apaO0THOI I/IAaThI 1 HAOOp HABBIKOB Ba-
poupytorcs, a VIV onpepenser onTiMabHble HA/IOTOBbIE CTABKYL. Y YeHble 00paIiaioT
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BHIIMaHMe Ha TO, YTO TAKOM IOAXOJ] YYUTBHIBAET BO3MOXHOCTDb YYUTHIBATh MppaLy-
OHa/IbHOE TIOBefieHMe Y CyObekToB. Kmaccuueckne sSKOHOMIYECKE TeOpYM HEPEeIKO
VTHOPVPYIOT 3TY aCIeKThbl TP BBICTpamBaHyy Moperneit [11].

AKTYaZIbHOCTD TaKMX IIPOEKTOB BO3PACTAET B CBA3Y C TEM, YTO YEIOBEYECTBO Ce-
TOJJHsI Pa3BMBAETCS YCKOPEHHBIMY TeMIIaMM, U OecIpeliefieHTHas CKOPOCTb M3MeHe-
HII PETy/IApHO BBI3BIBAET I7I00a/IbHBIE KPU3UCHL. VIMEHHO 103TOMY CTa/I0 TIOMYJIAp-
HBIM IIOHATHE «YEePHBIX yebeneli», perylApHO BO3HMKAIOMIMX KPYIHOMACIITAOHBIX
PUCKOB 1 YTPO3, KOTOpble HEBO3MOXKHO IIPEJBUAETb, OOHAPY>KUTh WM MAEHTU (Y-
IIMPOBATh 3apaHee, IIOCKO/IbKY OHM VICXOAAT U3 0071acTell, HaXONAIIMXCSA 3a Ipefiena-
MM 3HAHMUIL, ¥ BO MHOTOM (KOHEYHO, He HOJTHOCTBIO) 0OYC/IOBIEHBI CTPEMUTETbHBIM
Pa3BUTUEM TEXHOJIOIMIL, JOCTIDKEHVISI KOTOPBIX MHTETPUPYIOTCSA B MHOTOOOpasHble
CerMeHTHI 001IeCTBEHHO XIM3HY, PACIIMPAA TeXHOCHEPY U CTUPAst TPAHULIBI MEXTY
TYMaHMUTAPHOJ ¥ TEXHO/IOTMYeCKoN obmactsamu [12].

B 5TOM KOHTEKCTE KTaccu4yecKye MHCTPYMEHTDI SKOHOMIYECKO TEOPUH, CTpaTe-
TMYEeCKOr0 MEeHe[DKMEHTA U laKe aHTMKPY3JCHOTO YIIPABIeHNA TEPAIOT yOenuTeb-
HOCTb U TIEPECTAIOT IPUHOCUTD PE3yNbTaThl. [l nsydeHusa mMmupa, B KOTOPOM TeX-
Hocdepa 3aHs/Ia B)KHOE MeCTO, HeOOXOMMMbI MHCTPYMEHTDI, BK/IIOYAIOLIME TAKKe
BO3MOXXHOCTY IIVI)POBBIX TEXHONOTMIA, B yacTHOCTY VL. B 9TOM CMBICTIE NCKYCCTBEH-
HbI€ VMHTE/JIEKTYa/IbHbIE CYCTEMBI OYEHb IE€PCIEKTUBHDI, IIOCKONbKY B JAHHOM KOH-
LI UCTIONb3YETCs areHT-OPUEHTYPOBAHHOE MOJETMPOBaHMe. ITOT METOJ, MCCIe-
IyeT NOBEMEHNE [IELIEHTPAIM30BAHHbIX ar€HTOB I TO, KaK 9TO IIOBE/IEHE OIPEETIAET
HOBEfIeHME BCell cUCTeMbl. VIcIonmb3oBaHye areHT-OpueHTVPOBAHHOTO MOJIEIPOBa-
HJA B VICKYCCTBEHHBIX MHTE//IEKTYa/IbHBIX CUCTEMAX OTKpPBIBAeT OOJBbIIE BO3MOXK-
HOCTY He TOJIbKO /I IIPOTHO3MPOBAHVSA Pa3BUTHA 00IeCTBA B OOBIYHBIX YCIOBMAX,
HO I [/ IPeICKa3aHMA BO3MOYKHBIX KPM3JICOB U MUHVMMM3ALVH YIep6a OT TaKMX CO-
OprTIil. KoHewHO, Takoil mofXoy sIBJISIETCS CIIOXKHOI 3ajjaueil, HOCKOIbKY OH JIODKeH
YYUTBIBATh OOTbIIOE KOMIYECTBO CIOKHBIX (PAKTOPOB VI OCHOBBIBATHCS Ha Pe3y/IbTa-
TaX MHOTOTPaHHBIX MCCTIEJOBaHNII peaIbHBIX CTIOXKHBIX cUCTeM [21].

B 9TOM KOHTEKCTe J{OBepMe sB/LIETCS BaKHBIM 1M HEOOXO[MMBIM YC/IOBUEM, IIO-
CKOJIBKY MBI MIMeeM JIeJIO C paJiKa/IbHOIl HeOlpesieleHHOCThI0. B 0011iecTBEHHOI SK13-
HI, Ha VHAMBU/IY/IbBHOM YPOBHE, /ja M BO BCEM MIUpe, HEOIPEeIeNeHHOCTb OyAy1ero
BBIXOZIUT Ha IIePBBII I/IaH, KaK Ha IIPAaKTUYEeCKOM, CTPATernieckoM, TaK 1 Ha Gpumocod-
ckoM, OykBanbHO MeTay31deckoM ypoBHe. OTHAKO B STHX YC/IOBMAX NEPCIEKTUBHBIE
IIPOEKTHI Ha OCHOBE VIV MOryT cTaTh penienneM, NOCKONIbKY K/IacCUYeCKVe MIHCTPYMEH-
TbI CETOJ{HA HEe MOTYT I10Ka3aTh 3 (peKTMBHBIX pe3y/IbTaTOB. TeMIIbI I3BMEHEHWIA, T10SB-
JIeHVe HOBBIX YC/IOBUIL, YCKOpEHMe PasBUTHUSA TPeOYIOT ydeTa BceX (pakToOpoB, a Kiac-
CUYeCKIie TeOPUY U METOIOMOTMY He CIIOCOOHBI Y4eCTh Ba)KHbIE, HO He3aMeUeHHbIe 1
He TPOCYNTAHHBIE 3IEMEHTBI, TaKye KaK MPPALOHA/IbHOCTD U APyTVie OCOOEHHOCTI
Ye/I0BEYEeCKOII IIPUPOJDIL, U BCE BBITEKAOLIVE 13 9TOTO OTPAHNYEHN Y1 BOSMOXKHOCTIL.

B ycnmoBusAx papukanbHOI HeONpeleleHHOCTH JJOBepye SABJAeTCA TpeboBaHMeM,
obecreurBaOLIMM CMBICTT M OCHOBY JyIS Ja/ibHelt1ero passutus. bosee Toro, B 0611e-
CTBe, Ile Pa3BUTHE ONPENENsAeTCs SBIEHNAMM, KOTOPbIe He ObIIM M3HAYaTbHO 3a/1y-
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MaHbI, @ BOSHUK/IV CaMI 110 cebe, B YaCTHOCTH, KOT/Ja COBOKYIIHBIN 9P deKT AericTBuA
COBOKYITHOCTY MHAVIBUJIOB OT/INYAeTCs OT 3(h(eKTa AeiiCTBIA MHANBIIOB U HEIPTOZYI-
YeCKVMI IIpoLieccaMyl (JI1 HeIprofMIecKIX IIPOLIecCOB BEPOATHOCTD, HAaOoaeMast
B IIPOIIIOM, He IPYMEeHNMa K OYAYIVIM IpolieccaM), HeoIpee/leHHOCTb CTAHOBUTCS
OCHOBHOJI XapaKTepUCTUKOIL. B TO e BpeMsl 00111eCTBO yBeNN4YMBAET HEOIPe/eieH-
HOCTb 32 CYeT COOCTBEHHOI HECOITTAaCOBAHHOCTY, KPEAaTMBHOCTH, ¥ IMEHHO B 9THX
YCIIOBUSAX TPeOYIOTCS VICKYCCTBEHHbIE IHTE/IEKTya/IbHbIe CYICTeMbI /IS PYHKIIMOHN-
poBaHus 11, 607Iee TOro, is1 0becredeH st yBEPEHHOCTY B CBOEY! JIEATEIbHOCTH U B €e
pesynbrarax [21]. Ha ceropHsmHmit feHb MBI y)kKe HepeKo CIOCOOHBI MOJIeNTMPOBATh
HOTEHIMa/IbHbIE TIOC/IENICTBYSI PAOOTHI TIOZOOHBIX IPOLYKTOB TexXHOMorumit. [1pn atom
HOC/IEICTBMA MOKHO OXapaKTepU30BaTh KaK C IIOJIOKUTENbHOI, TaK U OTPULIATEND-
HOJT CTOPOH. B mepByto oueperip, Takye C1CTeMBbI HaIIpaB/IeHbI Ha obecrieveHune 6e30-
IIACHOCTY U 6/1aroIoNy4ns, ¢ APyTroil CTOPOHBI, IPUMEHEeHNe PEIeHNiT TAKUX CYCTEeM
B peajIbHOIT XXM3HY MOXKET 3aTPOHYTh TaKlie eCTeCTBEHHbIE IIeHHOCTH, KaK cBOOOza,
JacTHAs JKM3Hb 1 JIMYHAsA MHPOpPMAINs peanbHbIX /Mofeil. VI camoe ImaBHOe, HE00-
XOJIVIMO YETKO OIPEe/IUTD M YCTAHOBUTD, KTO OYZIeT UTPaTh JOMUHVPYIOIIYIO POJIb B
HOBBIX YC/IOBMAX U KaKOJ 6amaHc OyzieT B yIIpaB/IeHNN COLMA/IBHON >KU3HBIO MEXY
TOCYAapCTBOM, TEXHOJIOTMYECKVIMYU KOPHOPAIMAMM, OOIeCTBOM U TMYHOCTBIO.

Kpome ToOro, HapsAmy NONOXUTENIbHBIMM IEPCIEKTHBAMM, BO3HUKAIOMIMMU B
CBeTe PasBUTHA U PaCIPOCTPAHEHN VHTE/IEKTYaIbHBIX CUCTEM, CIefyeT 0OpaTnTh
BHJMaHNe ¥ Ha MOTeHIMa/IbHbIe PUCKM, OOpalljeHHble B 001eCTBEHHOE VI3BMEpPEHIe.
Han6oree o4eBUHBIMM MIPEACTABIAIOTCA MIPOOIEMBI B 001acTy POQUINPOBAHNUS U
arperMpoBaHusA MEePCOHANbHBIX aHHbIX. ColyanbHble CETH, pa3BIeKaTe/IbHbIe cep-
BJICBI, AB/IAIONIVECS MHTE/UIEKTYa/IbHBIMIU CUCTEMAMY, MOTYT HaKaIUIMBaTh OO/bIye
06beMbI IIepCOHANTbHOI MH(OPMALIN O KU3HENEATETBHOCTI KaXK0T0 O/Ib30BATeIs,
€ro JIMYHBIX NPEeANOYTEeHNAX, B3I/IAAX, COCTOSHUN 3[0POBbs, CEMEIHbIX OTHOIIEHM-
AX 1 gpyroit uHopManyu. B crydasx, Korga cucteMa Hayduaach paclio3HaBaTh [10/Ib-
30BaTeIs 110 €ro IoBefeHYecKuM (GaKkTopaM, UeHTUPUKALNA MOXKET IPOUCXOIUTD
JlayKe TOIZia, KOI/ja I0/Ib30BaTe/b MOAB/IAETCA Ha APTHEPCKUX CepBYCAX MO, IICEBJO-
HVMMOM WY aHOHUMHO. Takoe npodumpoBaHye JaHHBIX MOXKET HApyLIaTh IIpaBa 1
cBOOO[BI YemoBeKa [22].

Arperanys I01b30BaTeNbCKMX JAHHBIX /I YIy4LIeH COTPYAHNYECTBA C Tap-
THEPCKMMM CepBUCAMI CaMa I10 cebe He OIacHa, HO eC/i HaKaIuIMBAeTCsl JOCTaTOu-
HOe KO/IMYECTBO TMYHOI MH(OpMANY 13 Pa3INIHbIX NCTOYHUKOB, CYICTEMa MOXKET
CTaTh IIPUBJIEKATETbHOI [I/IA 3/I0YMBIIIIEHHVKOB C II€/IbI0 CO37[aHNA Opely B JAHHBIX.
[TosTomy arperupyromiye cepBIUCh 0053aHbI CBOEBPEMEHHO MOBBIIIATH 6€30IaCHOCTD
BCeX 3a/ielicTBOBAHHBIX crcTeM. OfHAKO B HAacTOsAIIee BpeMs 9Ta IpobiemMa fanexa
OT IJI00a/IbHOTO pelleHus. B HacTosIIee BpeMst 3TOT BOIPOC pacCMaTpUBAETCs Ha Ca-
MOM BBICOKOM ypoBHe. IIo MHeHMI0 DKOHOMIYECKOro 1 couyuanbHoro copera OOH,
HeoOXOIMMO YTOUYHUTD, KOMY IIPUHA/JIEKAT JaHHBIE, 00eCIIeYNTh OTBETCTBEHHOE JIC-
I10/Ib30BaHMe€ JaHHbIX, 3aLUTY YaCTHOJ XKU3HM, IOJOTYETHOCTD U CIIPABENINBOCTD B
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COLMA/IbHBIX CETAX, ITaT(GOpPMax ¢ IIMPOKVM YIacTUEeM Vi TOPTAJIaX OH/IAH-KOMMep-
. OCHOBHAS 1ie/Ib 9TUX MEPONPUATHIL - YKpeIUIeHNe 0Bepys U CTaOWIbHOCTI B
11¢pOBOM IIPOCTPAHCTBE, B YaCTHOCTH B obmactu M [17].

Jlpyrum nmpyMepoM BO3MOXKHBIX HETAaTMBHBIX COL[MATbHBIX ITOC/IEACTBUI IIPY C-
II0/Ib30BAHNMM VHTE/UIEKTYaIbHBIX CUCTEM SAB/IACTCA TeMa, CBSI3aHHAA ¢ OOMbLINMM
naHHbIMU. [Ipenmonaraercs, 4yTo OONbIINe JaHHBIE JO/DKHBI OBIT 00e3/IMYeHbl, HO
BO3MOYXHOCTb M3BJIEYEHNs IEPCOHA/IBHBIX TAHHBIX 13 00€3/IMYeHHbIX IOTOKOB JIaH-
HBIX (JleTlepcOHaMM3aINA) 1 O/TyYeHe MHANBUYaTbHON MHPOPMAIMY 13 HOTBIINX
JAHHBIX — 3TO KpajfHe HempocTas paboTa. B aToM cmydae yenmoBek He 3alyiileH OT
HeCaHKI[MOHVMPOBAHHOTO MCIIO/Ib30BAHIS IMYHON MHPOPMALIIN U, KOHEYHO, JOBEpue
K CHCTeMaM pa3BellKil y>Ke He rapaHTupoBaHo. CIMCOK COLMAIbHBIX MOCIECTBUI
MOXXHO OBIIO OBI IPOJJO/DKUTD, IIOCKO/IBKY IIPeICTaB/IeHHbIe BBI3OBbI HE MMEIT Ha
MAHHBIIT MOMEHT OOIIETIPUHATHIX PelleHnil. B 9TO1 CBsI31 MbI JO/DKHBI UCCTIENOBATD
9TUYECKYI0 IIPOOIeMATUKY, BOSHUKAIOIIYIO TPy paboTe MOZoOHbIX cucteM. To ecTb
HeoOXO/[VIMO M3Y4YNTh, HACKO/IBKO ITOBEJEHNE TAKUX CHCTEM MOXKET OBITb COITIAcCOBa-
HO C 9TMYECKVIMY MJIeAMM U IPaBWIaMy, 3apUKCPOBAHHBIMU B COOTBETCTBYIOIINX
Kopekcax [32].

CymiecTByeT HOTPeOHOCTD B OIpEMie/IeHNI 1 COITIACOBAHMY 1iefell, Ha BBINOJ-
HeHJe KOTOPbIX HAIpaB/IeHO CO3JIaHMe U Ja/ibHelilee VICIIO/Ib30BaHMe VIHTE/IeKTY-
aIbHBIX cucTeM. IIpy 3TOM BaKHO OIpefieNMTb TPAHNUIIBI ABTOHOMMM 1 CIIEKTP BO-
IIPOCOB, KOTOPbIE BO3MOYKHO PeIIaTh ¢ IOMOIIbI0 TakKux cucteM. OTHe/IbHOM TeMOl,
KOTOpas ceifyac aKTUBHO MCC/IERYeTCs, SB/IAETCS KaTeropmsalyis HMOTEeHIMATbHbIX
PUCKOB VI MHCTPYMEHTHI X KOHTpO/A. IIpy 5TOM HEOOXOAMMO YYUTBIBATh, YTO Ha
CeTONHAIIHWIA IeHb VHTEe/UIEKTya/IbHble CUCTEMBI TIPEACTAB/IAIOT COO0Il CyIeCTBYI0-
1[yie TEeXHO/IOTUY, KOTOpbIe He TO/IbKO MMEIOT MOTEHIMA/I PpasBUTHA, HO Y)Ke celfyac
MOTYT OKa3bIBaTh B/IMAHNE Ha 00I[eCTBeHHOE pasBuTye. [10aToMy BoIpoc co3manmsa
U TIPYMeEHEeHNA KOofieKca 3TUKM M MCKYCCTBEHHOTO MHTE/UIEKTA SB/IAETCS BIIOJIHE
IparMaTYHON TEMOIl — Belb B JAHHOM CTy4ae Mbl TOBOPUM TEXHONOTVISIX, Ubs pabo-
Ta HaIlpaB/IeHa Ha yIIpaBJIeHIe, IPOTHO3MPOBaHMe U BEIOOP MOfieiell Ye/I0BeIeCcKOro
noBefeHns [23]. C yuyeToM AMHAMMKY OOI[ECTBEHHOTO PasBUTHS C/IEfyeT Ha IIOCTO-
SHHOJ OCHOBE OCYIIeCTB/IATb AHA/IN3 IPOVNCXOAAIIVX AB/ICHNUI ¥ TeHeHIINY, TIPOYIC-
XOJALIMX B OOIeCTBe, ¥ IO Pe3y/IbTaTaM IIPOBEIEHHOI paboThI OIePaTVBHO MEHATD
3aKOHOZATENbCTBO U PVUKCHPOBATH 00IecTBeHHbIe HOPMBL. [I0CKONIBKY 9TOT Iporecc
CTIO>KHBIIA, J/I1 €70 OCMBICTICHVII U peaiM3aliuyl CIefyeT MHTeIpUpOBaTh paboTy aKC-
IIePTOB, MIPEJCTAB/IAIOINX pa3HOOOpasHble 00/1acTH TeOpuu 1 MpaKTUKN. Peub et
1 0 paboTe, 3aTparyuBalllell pa3HOMACIITa0Hble AKTVBHOCT — 9TO U HayYHAas, 1 3a-
KOHOJIaTe/IbHas, 11 IIpaKTI4YecKas paboTta, B KOTOPYIO JO/DKHBI ObITh BOB/ICYEHBI VI BCe
00111eCTBO, U TOCYHAPCTBO, 1 KCIEPTHOE c0001IeCTBO. TOBKO P TaKOM COBMECT-
HOJI paboTe BO3MOYKHO JOCTUYD MPAKTUYECKUX 1 9P PEKTUBHBIX Pe3y/IbTaTOB.

Coramasch ¢ HeOOXOAMMOCTbBIO AKTUBHOI PAaOOTHI B 06/1aCTI CO3[aHNs U TIPU-
MeHeHUS MONIOXKEHNI IDTudeckoro Kojekca VMV, Mbl TOKHBI 06paTI/ITb BHUMaHIe,
YTO 3TOT MHCTPYMEHT CaM IO ceOe He CMOXKeT PeLINTbh 03BYYeHHbIe paHee MpobiTe-
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mblI [25]. He cexper, 4To B 00111eCTBEHHOM IIPOCTPAHCTBE B MOCTIEHIIE TOJ[bI IPAHUIIbI
MeX/y KOHLIENTaMV 3TUKM, MOPA/IM I HPABCTBEHHOCTY Pa3MbIIUCh, I B IIOBCE/IHEB-
HOM A3bIKE OHU JICTIO/b3YIOTCA KaK CMHOHMMBL KpoMe 3TOro 3Ty KOHIIENTHI CTajn
JICIIO/Ib30BaThCsA OYKBATIbHO BO BCeX cepax B OYeHDb IIMPOKOM cMbIcite. UToObI mic-
K/IIOYNUTD HEOIIPeIeTIeHHOCTD, II0CTapaeMcs IaTh OIpefie/ieHNe STUM MOHATUAM. OTH-
Ka B IIMPOKOM CMBICITE OTIPENIeNsIET, YTO eCTh «[0OPO» U «3710» U TIPOTUBOIIOCTABISET
VX B pPaMKaX CHCTeMbl MUPOBO33peHNA. Mopasib, B CBOIO O4Yepefib, AB/IACTCA MHCTPY-
MEHTOM YIpaB/IeHVs COLV/IbHBIM IIOCPENCTBOM NpuHLMIOB 1 HOpM [9]. Hpas-
CTBEHHOCTb Xe —IIPaKTHYecKue JeJiCTBYE U NOBefieHNe YeloBeKa B PealbHOCTH, 1
IOC/IEAiCTBUA TAKOTO IOBEfieHNMSA, OTpaKalolleecss BIOC/IENCTBUU B IOTYYEHHOM 1
OCMBIC/IECHHOM OIIbITe VIHAVMBMAA 1 001ecTBa. Ecu BbIpasuTb 3T0 MHade, TO 0OIe-
CTBEHHasi MOPaJIb IPEACTAB/IAET COO0iT 0ObEKTMBHYIO OLIEHKY PealbHOTO NOBEfIeHNA
B obuiecTBe. B CBSA3K € 9TUM IpUMeHeHNMe IOHATHS «TUKN» B aOCTPAKTHOM CMBbICTIE,
KaK Mbl [I0JIaraeM, He HeceT HMKAKOII IT0/Ib3bI 1 JJaKe OIIaCHO. B aTOM cydae mponcxo-
JIUT JIVIIb HOSIBJIEHNE B KY/IBTYPHOM IIPOCTPAHCTBE OYEPeIHBIX CMY/LIKPOB, Paclpo-
CTpaHeHVe KOTOPBIX YPEBATO pa3pyllieHIeM Ye0BeueCKOoil IIPUPOJIBI, PaspyLIeHNeM
COLIVATIbHOTO ¥ COLVMA/IBHBIMM MOTPACEHMAMM. MBI CYUTaeM, 4TO COBPEMEHHBIE CO-
IMa/TbHbIe TeHJCHIVM 00Pa3yI0T eAMHBIN HPAaBCTBEHHBIN y3erl - PyHIaMeHT, Ha KOTO-
POM JOJDKHBI CTPOUTDLCA CTYIIEHN HPaBCTBEHHOTO Iporpecca [9].

JIMeHHO 1O 9TOil IpNMYMHE BOKPYT NAHHBIX HMOHATUI CYIIECTBYeT MHOXKECTBO
CIEKY/IALVIA, 1leHa KOTOPBIX B CBA3M C MCIOIb30BaHMEM MCKYCCTBEHHBIX MHTETIEeK-
TYa/IbHBIX CUCTEM MOXKET OKa3aTbCs C/IMIIKOM BBICOKOI. IIpobrema saxmodaercs
B TOM, YTO HeT VIHOTO NOHATUITHOTO ammapara i 6a30BBIX OIpeeIeHNIl, HeT
JIO/DKHOTO YPOBHSA IMPPOBOIL 1 TyMaHUTAPHON TPAMOTHOCTH, a CPely 3alHTepeco-
BaHHBIX YYaCTHNMKOB 4aCTO IPUCYTCTBYET IPEAB3ATOCTD VIV KOHQMKT VIHTEPECOB.
Ilenb 3aK/m09aeTcs B TOM, YTOOBI IIPOTOBOPUTD U COI/IACOBATh Ka4eCTBEHHO HOBBIE
ompefieNieHNs /I HOBO CO3[AHHBIX KaTeTOpPWif, C YYeTOM TOrO, YTO HpobmeMaTnKa
ABJIAETCA MO CYTV MHOTOMEPHOI. YCIIENIHOe BBIIIOJIHEH)E 9TOro TpeboBaHye Oyner
croco6cTBOBaTh H07Iee 0OBEKTMBHOMY aHAMN3Y C YIETOM CIOKHOCTHOCTH AB/IEHMIL.
[To HaleMy MHEHMIO, He CTOUT HeI0OLIeHNBATh HEOOXOAMMOCTD B KpaTyaiilie CPOKI
chOKyCHpOBATbCA HA U3YYEHNN M TIOVICKEe PeIleHNil JAHHBIM BOIIPOCAM, MOCKOIbKY
VIHBECTULIMM B CO3JaHMe NPUKIALHBIX MpoRykToB VIV B pasHOOOpasHBIX ceKTopax
9KOHOMUKM PacTyT Ha Pery/IApHOIl OCHOBe. ITOT 6yM IIPMBEII K TOMY, YTO YoKe ceifdac
MBI MOYKEM TOBOPUTD O CYIIECTBOBAHMM (PaKTUYeCK) aBTOHOMHBIX CCTEM, I03TOMY
peub UieT He O TeOPETUIECKNX YTPO3axX, a 0 PaKTUUeCKUX PUCKAX, KOTOPbIE yKe ce-
TOJ{HS YpeBaThl MAaCIITAOHBIMYU HOCTEACTBUAMN [37].

BolurenpyuBeieHHbIe paKThI HOATBEPKAAIOT BXKHYIO POJIb MCCTIEOBAHMIL B 0671a-
CTV 9TUYHOTO NOBEfIeHNA NHTE/UIEKTYa/IbHBIX CUCTeM. 3HaHMe B 9TON cepe 1 13yde-
HJie JAHHOJ POO/IeMaTKM BaXKHO KaK C TEOPETUIECKOI, TaK U € IIPAKTIYECKOI1 I10-
3ULWIL. VIHTeNIeKkTyanbHble CHCTEMBbI, KaK MBI Y>Ke OTMETIIN, OYYT VICIIO/Ib30BAThCS
BCe yallle 11 vaie 1 OyyT BIMATDb Ha 00I[eCTBO 1 YelloBeKa. B aTux ycnoBusax kpaitne
BaXHO 00€eCIeYnTb IPO3PaYHOCTD U TMOKOCTD IIPU CO3aHNM IMPPOBOTO ABOMHNUKA
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obmectBa. HecoMHeHHO, BaKHO 00eCIIeYnTDb YKpeIUIeHNe TOBepys K TaKUM IIPOeK-
TaM. B Hay4YHOM 11 0COOEHHO 06IeCTBEHHOM AMCKYpCe MOXKHO BCTPETUTD Kak (aH-
TacTUYecKIe, TaK ¥ 000CHOBAHHBIE OIIACEHNSA B CBA3MU C PUCKaMU 06€30TBETCTBEHHOTO
MICIIO/Ib30BaHMA TexHonmoruii VIV, BIIOTh 10 YyTpo3bl IOTepy YeTOBEKOM aBTOHOMUM
1 cBO6OziBI [6]. B TO >Ke BpeMs 061enpMHATOrO U 4eTKOTO IIaHa pOpMUPOBAHUS 0-
Bepus B 9TOM chepe He CYLIECTBYET, OHAKO MCTOPUYECKIII OTIBIT BHEAPEHM IHHO-
Balil IIOKA3bIBAET, YTO JIOBEpME OOBIYHO POXKMIAETCH, €C/IU TeXHOOIUY TO/Ie3HbI 1
0e30IacHBI, a VX pETyMpPOBaHNe IPO3PAYHO.

ToBOpsA 0 MPaKTMYECKOIT CTOPOHE STUYECKOTO PETY/IMPOBAHNA MOJE/IN MICKYCCTBEH-
HOTO 00111eCTBa, HEOOXOAMMO PEIINTD IIPo6IeMy pOpMaTn3aIy STUKY B popMare, 10-
cTynHoM JyiA TexHonorui VIV, a Taxoke peannsoBarb NPUHATIE STUYECKNX PEILEHNI B
CaMoJi aBTOHOMHOJ CMICTeMe Ha OCHOBe orpanmdennii VIV B cooTBeTCTBIY C MOpA/IbHBI-
MU HOpMaM¥t Wi ImyTeM obydenst VIV pacriosHaBaTh STI4ecKyie KOHQIMKTBI U IPYHNU-
Marb CBOVI MHAVBU/Ya/IbHbIe pelieHs [2]. To TpedyeT NOBbIIIEHNA OTBETCTBEHHOCTI
TIpY pa3paboTKe U VICIIOIb30BAHNY STHX CUCTEM, a TAKXKe MAKCUMA/IbHO OIIEPaTVBHOTIO
KOHTPOJIA BBULY Cepbe3HBIX ITOC/IEfICTBIII HEIIPaBIIBHOTO TIYECKOT0 BbIOOpA.

CyurecTByromuii ONBIT CUCTEMATU3ALMM OCHOBHBIX 3TUYECKMX BOIPOCOB, CBS-
3aHHBIX C CO3[JAaHMEM ¥ Pa3BUTHEM CTIOKHBIX IIPOEKTOB Ha OCHOBe TexHonoruit MV,
II03BOJLAET BBIENUTD IIPO6/IeMbI KOH(UIEHINATbHOCTI 1 3aIUTHI JAaHHBIX, IIPO3pay-
HOCTY U, BO3MOXXHO, KaK 00IINIT 3HAMEHATe/b, JOBEPYS K IPENVIKTYBHBIM JAHHBIM.

3aknroueHue

[IpoBeneHHOE MCCIeTOBaHNE TO3BOJIAET CAENIATh BBIBOJ, YTO CETOAHA HEOOXOMM-
MO U3y4aTh TEXHOTIOIMYECKOE ¥ COLIMAIbHOE PAa3BUTIE B KOMIIIEKCE, U TAKOJ I7I00a/Ib-
HbIi1 B3IJISA]] IIO3BOJIUT BOBPEMsI BBLABUTD U HAIITH pellieHIe IIPo6ieMaM, BbI3BaHHBIX
pasButueM 1 pacnpocrpanenueM VIV n Takux IpofyKToB, KaK CUCTEMbI CKYCCTBEH-
HOT'O VIHTEJI/IEKTA.

B mccnemoBaHum aBTOpoB OBbLI IPOBEleH aHAIM3 KOHLEIINMY JOBEPYS depes
IPU3MY TEXHOTOTMYECKIX peasnil. ABTOPBI IPEACTaBUIN 0030p NCTOPUYECKNX U CO-
BPEMEHHbIX MHTEpIpeTaluil KOHLENMI JOBEPUA U I0Ka3an, YTO 9Ta KOHIEMus
ABJIAETCS BeCbMa IIEpPCIEKTUBHON U JiaXke HeoOXO/VIMOJ B KadyeCcTBe MHCTPYMEHTa
KOHTPOJIS PYICKOB, BO3HUKAIOIVIX IIPY CO3AHMY LMPPOBBIX TEXHONOTMIECKIUX IIPO-
IYKTOB, YTO OCOOEHHO OYEBMIHO B C/TyYae MHTE//IEKTYaIbHbIX CUCTEM.

B TO e BpeMsi ryMaHUTapHbIe LIEHHOCTY CETOfHs TPeOYIOT OIpefie/IeHHOTO Tie-
PEOCMBICTIEHVISI ¥ HOBBIX OIIpefie/IeHNIT, KOTOpble Oy T COOTBETCTBOBATh HOBOII BO3-
HMKAIOILEl peaTbHOCTI. ABTOPBI IIOKa3bIBAIOT, YTO MCIIO/Ib30BAHNE IOHATUI STUKI 1
Mopay 6e3 KadyeCTBEHHOTO IePecMOTpa VX CMBIC/IA B COOTBETCTBUM C COBPEMEHHBI-
M TpeOOBAHVAMY HECOCTOSATENIBHO M AB/IAETCA GOPMATbHBIM VHTE/UIEKTYaTbHBIM
YIIpa)XHEHMEM, KOTOPO€ B JEMICTBUTE/IbHOCTY HE IPUBENET K CO3[JAHNIO JOBEPEHHOTO
VM n opmupoBaHmio 1oBepys K B3aVIMOJEIICTBIIO YeTIOBEKa C TEXHOTOIMAMM. AB-
TOPBI yTBEPIK/IAIOT, YTO IAHHBIN BOIIPOC ABJIAETCA BBI30BOM, IIOCKO/IBKY COBPEMEHHAS
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LVBJ/IV3AIVA HA HBIHEIIHeM STalle CBOEr0 PasBUTHA BK/IIOYAET B Ce0s IIMPOKIIL KPYT
3a/{HTEPECOBAHHBIX CTOPOH, NPEICTAB/IAMIMX TONUTIYECKIE, SKOHOMUIECKIE U CO-
IMaIbHBIe Cepbl, OT ITI06ATBHOTO COOOIIECTBA IO OTHEIBHOIO Ye/I0BEKa, 1 OUeBIU-
HO, YTO /I IOCTPOEHMSA 3TOTO Pa3HOHAIIPAB/IEHHOTO AMajiora HeoOXoxumMo chopmu-
pOBaTh HOBBIIT A3BIK I HOBbIE OIPEJE/ICHs TEPMIHOB, OIPEAe/IAIOLINX TPeOOBaHNA
¥ IO3BOJIAIOIIVX ONMCHIBATh LIEHHOCTH. I10 MHEHNIO aBTOPOB, BK/IaJ| B pa3BUTHE JaH-
HOJI IIPOOIEMATUKM 3aK/IIOYAETCSA B TOM, 4TO IIPOBEEHO 3HAYUTEIBHOE MCC/IE0Ba-
HJ€ MHTEepIIpeTaINii COOTBETCTBYIOLIMX ITOHATHIA, @ TIPEfICTaB/IEHHbIE BHIBOJBI MOTY T
OBITD MCTIO/IB30BAHBI /I C/IEAYIOLIMX KOHKPETHbIX 1IaroB.

[l BCeCTOPOHHETO NIOHMMaHMA U YIIPaBIeHNA TEKYIIUMM IPOLecCaMy aBTOPbI
IpeJIararoT CIefyIole BUIDI eATeTbHOCTH:

1. Heo6X0omuMo IOCTPOUTD MeXAVCIUIUIMHAPHBII AMAJIOT /I MHTETPALU Te-
OpYM U IIPAKTUKM U3 MHOTOUNC/IEHHBIX 06/1acTell, IPUHNMAs BO BHUMaHNe INI006aIb-
HbIJ1 YPOBEHb BOIIPOCOB, KOTOPbIE MbI MICCTIETTYEM.

2. Jlna sToro Heo6XOAMMO CO3JaTh 00MLIyI0 6asy 3HAHWIL U IIATPOPMY I 00-
I[EHNA MeX/Y BCeMM 3a/IHTEPECOBAHHBIMI CTOPOHAMM.

3. B oTux ycnoBuAx craHeT BO3MOXXKHBIM YCTOMYMBOE I KOHCTPYKTUMBHOE B3au-
MOJIeIICTBHE, B XOfle KOTOPOTO MOXHO OyfieT cOpMy/IMpOBaTh 1 COITIACOBATH HOBBIE
ompefieNieHNs 00Cy>X/jaeMbIX IOHATHI C IIe/IbI0 UX Jla/IbHeIIIell MHTeIPaIii B IpaK-
THKY, KaK COL[MaIbHYI0, TAK M HAYYHYIO.

TaxuM 06pa3om, aBTOPBI CYUTAIOT, YTO B COBPEMEHHBIX YC/IOBUAX JJOBEpHUeE - 9TO
KaTeropys, KOTOPYI0 HY>KHO i MOKHO CTPOUTb B HECKO/IBKIX MI3MEPEHNUAX - MEXIY
3aM{HTEPECOBAHHBIMM CTOPOHAMM, MEX]Y YETIOBEKOM ¥ TEXHOJIOTMEN, TO €CTh Ha BCEX
YPOBHSX 11 BO BCeX MacIITabax.
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Abstract. The development of Al technologies has heightened the problem of hu-
manitarian challenges at all levels of social regulations. Ethical issues and, in particu-
lar, the problem of trust have become relevant to the field of high technology, given
the fact that Al performs increasingly significant managerial functions that previously
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Introduction

ecently, there has been a clear need to “fit” humanitarian values into digital

technology products, in particular, within the framework of diverse projects

based on AI, which are used in public administration, business, education
and other areas. Numerous theorists, experts, practitioners, cultural and artistic fig-
ures are conducting a heated and lively discussion about how to identify possible
risks and threats in time, who and how should develop and apply risk control tools
and how to implement them into the management and public control system with
in order to prepare and adapt society for even greater adoption of Al technologies.
Today it is ethical issues that are being widely discussed and actively developed in
the context of the development and application of Al in the political, economic and
social spheres.

These ethical issues are inextricably linked with the actual problem of trust,
which today requires attention at all levels: in international relations, in the econo-
my, in the social sphere. The phenomenon of trust has become relevant in the field
of high technologies. Moreover, the discussion about human interaction with tech-
nology is exacerbated in an environment where Al is beginning to perform more
and more managerial functions that previously could only be done by Humans [20].
It deals not only with “tactical” projects, but also with technologies that are used
for high-level management. Among such technologies, artificial societies or digital
twins of society can be distinguished. Humanity is faced with the task of training
neural networks to “understand” and “take into account” ethical values, or to clearly
determine that such a result is impossible. This challenge places a huge responsibility
not only on developers but to all stakeholders of AI products creation, introduction
and usage.

At the same time, the stated problem has its roots in the distant past - both the
question of trust as is, and the problem of trust with technology have a long history
and complex multifaceted content.

Taking into account the fact that projects of artificial societies already exist, and
their solutions are applied in practice to test management decisions, it is obvious that
further development and use requires great attention, because such activities affect as
society as well as an individual. We believe that trust is a key factor and requirement
for testing the acceptability of using Al projects. This is especially relevant for signifi-
cant projects that are aimed at solving political and social issues using Al and, in par-
ticular, artificial intelligence systems, and within which it is vitally important to ensure
trust between all interested participants [19].
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Literature review

Interaction of technological products with the anthroposphere have attracted the
attention of thinkers since Antiquity. Renaissance and the New Age periods were no
exception. At the beginning of the 20th century, leading thinkers were concerned with
the humanitarian aspects of technological progress and the interaction between Hu-
man and technology [16]. We will not make a philosophical and historical essay, but
will draw attention to the fact that the diverse aspects of innovative technologies have
become the subject of philosophical reflection much earlier than the term “artificial
intelligence” appeared. At the same time, the concept of Al is undoubtedly of revolu-
tionary importance for culture, since it has combined the categories of Artificial and
Natural into the most important category for Human - in the topic of Intellection. As
is known, the term “artificial intelligence” was proposed in 1955 by D. McCarthy, and
later M. Minsky defined it as a science whose goal is to implement intellectual human
tasks with the help of a machine [14].

The AI problem has become fertile ground on which researchers began to test
the possibilities of convergence of natural and artificial, biological and technological -
what today seems to be the most promising areas for the development of science and
practice.

Right at the time of the birth of the very concept of Al there were formulated es-
sentially contradictory approaches to its definition. In the 1950s and 1960s, two views
stood out in the field of AI. One approach, proposed by D. McCarthy, used the ap-
proach of pure logic and the common mathematical basis. McCarthy believed that
research in the field of AI would be fruitful when the very concept of intelligence
(which still has a number of interpretations) is defined. In his opinion, the definition
should form a coordinate system determined by epistemology and heuristics. That is,
epistemology is how new knowledge is acquired in terms of its usefulness for solving
problems, and heuristics is how these problems are solved: by what procedures and by
what means [16].

M. Minsky proposed different approach, which later became known as connec-
tionism (biologically inspired approach). He called for studying how the human brain
and psyche work, and on this basis to implement knowledge in a computer model. This
approach provides a basis for interpreting Al as something subjective, with individual-
ity, consciousness, and even emotions. [7].

In general, today we can talk about the existence of 3 main approaches to the de-
velopment of Al:

Artificial Intelligence (Al), or “Symbolical Artificial Intelligence”, or “Classical Ar-
tificial Intelligence” is a top-down approach aimed at reproducing cognitive abilities
without diving into the level of individual neurons.
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Generalized artificial intelligence, or Strong artificial intelligence (AGI), is currently
an assumed, hypothetical form of Al in which the machine will receive equal human
intelligence, and, accordingly, such AI will have self-awareness and freedom of choice

Biologically inspired artificial intelligence, or biologically inspired cognitive archi-
tectures, are projects that, based on the achievements of neuroscience, are aimed at
creating artificial systems that reproduce the behavior and thinking of biological be-
ings [12]. In particular, the development of the theory of artificial neural networks
correlates and interacts with research on the functioning of the human brain [18, 23].

Thus, the first approach develops the approach of McCarty, and the second and
third directions are based on the works of Minsky. We see that today there is no uni-
fied approach and no clear understanding of the directions of AI development and,
accordingly, there is no unified approach to understanding this issue [26].However,
the attempt at comprehension of this general topical topic within the framework of the
philosophy of technology began in the early 20th century. One of the greatest thinkers
of the last century, M. Heidegger, pointed to the threats posed by such a stage in the
development of civilization, in which technology began to play a dominant role. The
thinker noted that technology is not neutral in relation to Human, and that Human
loses his subjectivity and ceases to determine the development of civilization. Tech-
nique itself begins to transform the natural world, and misunderstanding of the mean-
ing of technology and its capabilities is fraught with a mistake, for which Human will
pay with his enslavement [16, 22].

In our time, the horizon of interpretations and forecasts is very wide and multi-
directional. It should be noted that fundamental thought has become the object of
not only professional philosophers, but also of talented inventors, entrepreneurs and
businessmen. In particular, the rationalist E. Yudkowsky believes in the possibility of
creating a conscious Al but according to his position first of all it is necessary to learn
the secret of the intelligence [17].

Techno-optimist R. Kurzweil believes that AI will definitely be created. Provided
that Human himself can preserve values and culture, AI will help to make the world a
better place and ensure the prosperity of civilization [24].

Transhumanist N. Bostrom predicts that the creation of AI will lead to the next
stage in the evolution of sapient life - the emergence of the Supersanity, which will get
to control human existence [9]. A.V. Abramova researches the ethical aspects of the
development of Al, studying and systematizing global trends in the development of
ethics tools in the field of AI [1].

A.Yu. Alekseev leads the Artificial Personality Project, within which framework
he explores the prospects of computer modeling of cultural, political, social, economic,
moral and other aspects of public life and Human. The philosopher writes about the
relevance of artificial life research as an important component of the development of
nano- and biotechnologies in order to create the phenomenon of biological life us-
ing digital technologies. In his opinion, artificial life is a key component of artificial
societies, which in turn serve as the basis for information and sociocultural technol-
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ogies aimed at exploring the entire breadth of social life. This field opened the way
for an artificial personality, to which researchers attribute not only consciousness and
self-awareness, but also, in particular, freedom of choice and the ability for moral im-
putation - justifying or condemning one’s own thoughts and actions [3].

The study of the features of human intelligence and Al is done by .M. Dzya-
loshinsky, who aims to prove the fundamental difference between Human and artifi-
cial intelligence [14]. It should be noted that in recent years not only scientists, but also
publicists, journalists and writers have started to deal with this problematic. Numer-
ous cultural figures reflect on the prospects of AI development and the risks and op-
portunities offered by the products of technologies based on Al In particular, we can
mention the books “Artificial You: Machine Intelligence and the Future of the Mind’,
written by S. Schneider, and “Our Final Invention: Artificial Intelligence and the End
of the Human Era’, written by J. Barrat [6, 32].

Recently, a number of publications have appeared devoted to the study of the po-
tential dangers of the abuse of neural networks by technology owners and resistance to
them, relying on trusted artificial intelligence. [5]..

It is the development of trusted artificial intelligence that represents the most
promising concept of creating and understanding the idea of ethical AI today. Howev-
er, the concept of “trusted” itself has already moved beyond theory and has begun to
be used as a legal term in regulation. In particular, the concept of trusted Al is defined
in the Ethical Guidelines for Trusted AI High Level Expert Group on Artificial Intelli-
gence of the European Commission (Ethics guidelines for trustworthy Al 2019) [29].
According to this document, trustworthy AI meets the following requirements, which
at first glance relate more to human activities than to technology:

o Ethical (existing in accordance with ethical values and a code of ethics);

o Legal (not contrary to the law);

o Robust (reliable and sustainable).

In this context, it is necessary to reflect on the understanding of such a concept
that from the first glance belongs mainly to the social field, as trust. This concept unites
to a certain extent the theme presented and therefore some relevant approaches to
the definition of this concept will be proposed in the following. It is trust that acts as
a unifying concept and as a practical tool that will enable it to become a unifying link
between human values and technological development [28].

This notion has been introduced into theory and social practice since the early
stages of civilization, practically at the same time being introduced by Confucius in
Ancient China and Pericles in Ancient Greece, describing relations based on trust as a
necessary condition for prosperity of the state and society [27].

Subsequently, at different historical periods, depending on the ideology, develop-
ment strategies and personality traits of the leaders and state ideologists, approaches to
the definition and evaluation of the meaning of this concept have repeatedly changed
in the most radical way.
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Turning to the realities of the 20th century, we note that in the post-World War
IT period, the problems of trust and the opposite state - distrust in the context of the
arms race and nuclear deterrence policy were among the key ones. The school of po-
litical realism, developed by H.Kissinger, T. Schelling and a number of other scholars
and strategists, emerged in the US within the framework of this policy. This approach
implies that the level of trust of political actors (in this case players on the international
field) is low, and the stability (predictability) of partners’ actions is determined by the
balance of power and the system of checks and balances. Only such an approach can
ensure predictability in the political game [33].

The neoliberal approach approaches the issue of complex interdependence as an
opportunity through multiple channels and instruments to build trust between interna-
tional partners and thereby ensure a high level of trust in foreign policy discourse [30].

S. Huntington noted that a special value of trust emerges in the periods of transfor-
mation and crises, and emphasizes the importance of institutional trust because it is the
stable institutions that allow maintaining society and civilization in difficult times [34].

The postmodernist view essentially rejects trust, and J.-F. Lyotard highlights as a
trend a global distrust of “metanarratives” that are supposed to justify reality. Z. Bau-
man points to the ephemerality, instability and unreliability of post-modernity, and
argues that the center of gravity is the shift from state and international institutions to
the global market with its consumerist values and the replacement of rational knowl-
edge with shallow media exposure [25].

This last-mentioned idea leads us to the problem of technological development
because it has enabled the globalization of the economy and culture, the development
of mass media and mass culture, and subsequently the social and mobile web, all en-
abled by AI technologies and products. Thus, the breadth of the discussion, the scope
of the problem and the horizon of opinions indicate that this issue is a complex, urgent
and promising field of study.

Discussion

The technological basis of many of the categories that shape civilization today in-
fluences the transformation of values and the emergence of new ones, as well as the
formation of development strategies.

Developing on the topic of artificial intelligent systems, we will try to define this
phenomenon through its basic principles: such a system actively interacts with the
outside world, perceiving and demonstrating (in accordance with the available prop-
erties and resources) a reaction to a directed impact. The degree of autonomy of such
a system is the higher, the more independent the system is from information sources
and control commands. The less the system depends on information sources and con-
trol commands, the higher the degree of its autonomy. Artificial intelligent systems
are, in a certain sense, self-sufficient systems that can be entrusted with solving a cer-
tain set of applied problems [19].
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In particular, the neural network created by Salesforce is testing and developing
ideal tax system in a simulated environment [35]. So called AI Economist, it is based
on reinforcement learning, which involves applying rewards and punishments to ma-
chine algorithms to maximize desired outcomes. By the same principle, for example,
Google DeepMind AlphaGo and AlphaZero algorithms were created. The purpose of
the experiment is to help governments around the world create more equitable system
of taxation. The program is committed to creating a huge number of ecosystems with
theoretical workers who trade currencies and build houses. Pay levels and skill sets
vary, and Al determines optimal tax rates. The researchers note that this approach
will reveal irrational behavior that economists often do not take into account in their
models [2].

The relevance of such projects is increasing due to the fact that humanity is now
progressing at an accelerated pace, and the unprecedented speed of change is causing
global crises on a regular basis. That is why the notion of “black swans” has become
popular, regularly emerging large-scale risks and threats that cannot be anticipated,
detected or identified in advance because they originate from areas beyond knowledge
and are largely (certainly, not entirely) driven by rapid technological development,
whose achievements are being integrated into all areas of society by expanding the
technosphere and blurring the lines between the humanitarian and technological do-
mains [13].

In this context, classical tools of economic theory, strategic management and even
anti-crisis management lose credibility and cease to bring results. To explore a world
in which the technosphere has taken an important place, tools are needed that also
include the capabilities of digital technology, in particular Al In this sense, artificial
intelligent systems are very promising, as this framework uses agent-based modelling.
This method investigates the behavior of decentralized agents and how this behavior
determines the behavior of the whole system. Use of agent-based modelling in artifi-
cial intelligent systems offers great opportunities not only to predict social develop-
ments under ordinary conditions, but also to predict possible crises and minimize the
damage of such events. Of course, such an approach is a challenge, as it must take into
account a large number of complex factors and be based on the results of multifaceted
studies of real-world complex systems [8].

In this context, trust is an important requirement for implementation, as we are
dealing with radical uncertainties. In public life, at the individual level, and indeed
globally, uncertainty about the future is now coming to the fore, both on a practical,
strategic scale and on a philosophical, literally metaphysical level. However, in this
environment, Al-based dark projects may just be the solution, because classical tools
cannot show effective results today. The pace of change, the emergence of new con-
ditions, the acceleration of development requires all factors to be taken into account,
and classical theories and methodologies are unable to account for important but un-
noticed and uncalculated elements, such as irrationality and other features of human
nature, and all the limitations and opportunities that follow from this.
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Under conditions of radical uncertainty, trust is a requirement providing meaning
and foundation for further development. Moreover, in a society where development
is determined by self-created phenomena (phenomena that were not originally con-
ceived but emerged on their own, in particular when the combined effect of the action
of a set of individuals differs from that of individuals) and non-ergodic processes (for
non-ergodic processes the probability observed in the past is not applicable to future
processes), uncertainty becomes a major characteristic. At the same time, society in-
creases uncertainty through its own incoherence, creativity, and it is under these con-
ditions that artificial intelligent systems are required to function and, moreover, to
provide confidence in its activities and in its results [8].Right today we can already
predict some consequences of such intelligent systems performance, which have both
positive and negative characteristics. On the one hand, these systems are aimed at en-
suring security and well-being, on the other hand, the application of solutions of such
systems in real life can affect natural values such as freedom, privacy and personal
information of real people. And most importantly, it is necessary to make clear and set
up who will play the dominant role in the new conditions and what balance will be in
the management of social life between the State, technological corporations, society
and the individual.

Also, along with the opportunities that intelligent systems provide, it is necessary
to take into account the threats emanating from them that have social consequences.

As an example, there are problems in the field of profiling and aggregation of per-
sonal data. Social networks, entertainment services, which are intelligent systems, can
accumulate large amounts of personal information about the life activities of each user,
their personal preferences, views, health, family relationships and other information. In
cases where the system has learned to recognize a user by their behavioral factors, iden-
tification can occur even when the user appears on affiliate services under a pseudonym
or anonymously. Such data profiling may violate human rights and freedoms [11].

Aggregation of user data to improve cooperation with affiliate services is not in
itself dangerous, but if sufficient personal information from various sources is accu-
mulated, the system may become attractive to intruders for the purpose of creating a
data breach. Aggregation services are therefore obliged to improve the security of all
systems involved in a timely manner. The problem, however, is far from being solved
globally at the moment. The issue is currently being addressed at the highest level.
According to the UN Economic and Social Council, there is a need to clarify who
owns the data, to ensure responsible use of data, privacy protection, accountability
and fairness in social media, participatory platforms and online commerce portals.
The main objective of these activities is to build trust and stability in the digital space,
in particular in the field of AI [15].

Another example of the possible negative social consequences when using smart
systems is the topic related to big data. Big data is supposed to be depersonalized, but
the possibility of extracting personal data from depersonalized data streams (de-per-
sonalization) and deriving individual information from big data is a possible work in
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progress. In this case, the individual is not protected against unauthorized use of per-
sonal information and, of course, the credibility of the intelligence systems is no longer
guaranteed. The list of the social consequences could be continued since the presented
challenges have no generally valid solutions at this time. That is why further we will
talk about the ethical aspects of the functioning of such systems, about the extent to
which their behavior can be conditioned by ethical paradigms, norms, and ideas [31].

It is necessary to find clear and generally accepted answers to the questions of what
we should and can use intelligent systems for, what powers should be transferred to these
systems, what risks this entails, and how they can be controlled. At the same time, we
must understand that intelligent systems are already capable of influencing society today,
and, noting the need to develop Code of Ethics for Al, we must understand that we are
talking about systems that simulate planning, goal setting, choice and implementation
of Human behavior [17]. It is necessary to timely analyze the processes taking place in
public life, and on the basis of the analysis carried out, to introduce relevant changes in
legislation and social norms in advance. This requires the integration of different areas of
knowledge, methodologies and practices to make sense of these processes.

Integration is necessary both within the framework of scientific and research, as
well as legislative and practical activities between the State, the academic community
and the entire society, since this issue covers a much wider area compared to those that
individual institutions, organizations, communities and researchers are able to work out.

Given the relevance and need to create and implement Code of Ethics that will be-
come fully applicable to Al technologies, it should be noted that this is not enough[36].
Taking into account the fact that in recent years in the public space the concepts of
ethics, morality (in general) and public morals have been often used as synonyms, and
moreover, the scope of their application captures the areas of not only philosophy and
culture, politics and law, but also technologies, economics and others, let us recall the
difference between these terms. If, in the simplest sense, ethics defines and contrasts
the concepts of “good” and “evil” in the philosophy of life and the worldview system,
and morality regulates social relations through norms and principles [21]. Public mor-
als are the real behavior and specific actions, as well as how this behavior is reflected
in the actual experience of the subject, group and society. In other words, by pub-
lic morals we mean objective assessments of practical actions. Therefore, the general
narrative of ethics, according to our understanding, is at least an abstract discussion.
It only introduces new simulacrum that threatens Human autonomy and stimulates
the polarization of society and increases the degree of social tension. We believe that
modern social trends form a single moral knot - the foundation on which the steps of
moral progress should be built [15].

It is for this reason that there a lot of speculations around these concepts, and the
price of this in relation to the use of artificial intelligent systems may be too high. The
problem is that there is no single conceptual apparatus for basic definitions, there is
no proper level of digital and humanitarian literacy, and there is often a bias or con-
flict of interest among interested participants. The task is to create new definitions for
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relevant categories that will be multidimensional in nature, and will also allow us to
consider phenomena in new conditions from different positions and within different
assessment systems. We believe that it is urgent to move to a systematic solution of this
problem. After all, the creation and implementation of Al systems in various spheres
of life is becoming increasingly important every year, to the point that today in prac-
tice there are systems that function autonomously, which are so significant that they
carry not only potential, but also real risk [37].

This proves that the study of the principles of ethical behavior of intelligent systems
today has a multifaceted significance, both from a theoretical and practical point of view.
Intelligent systems, as we noted, will be used more often and will affect society and the
individual. Under these conditions, it is critical to ensure transparency and flexibility in
creating a digital twin of society. It is undoubtedly important to ensure that the credibil-
ity of such projects is strengthened. In scientific and especially public discourse, one can
find both fantastic and justified fears in connection with the risks of irresponsible use of
Al technologies, up to the threat of loss of autonomy and freedom by Human [10]. At
the same time, there is no generally accepted and clear plan for building trust in this area,
however, the historical experience of introducing innovations shows that trust is usually
born if technologies are useful and safe, and their regulation is transparent.

Speaking about the practical side of the ethical regulation of the artificial society
model, it is necessary to solve the problem of formalizing ethics in a format accessible
to Al technologies, as well as to implement ethical decision-making in the autono-
mous system itself based on Al restrictions in accordance with moral norms or by
teaching Al to recognize ethical conflicts and accept their individual decisions [5].
This requires increased accountability in the development and use of these systems, as
well as the greatest possible operational control in view of the serious consequences of
making the wrong ethical choice.

The existing experience of systematizing the main ethical issues related to the
creation and development of complex projects based on Al technologies allows us to
highlight the problems of confidentiality and data protection, transparency, and, per-
haps, as a common denominator, trust in predictive data.

Conclusion

The study allows us to conclude that today it is necessary to study technological
and social development in a complex, and this global view will allow us to capture and
find a solution to the problems caused by the development and spread of Al and prod-
ucts such as artificial intelligence systems in time.

The authors’ research has analyzed the concept of trust through the prism of tech-
nological realities. The authors gave an overview of historical and current interpreta-
tions of the concept of trust and demonstrated that this concept is very promising and
even essential as a tool to control the risks arising in the creation of digital technology
products, which is particularly evident in the case of intelligent systems.
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At the same time, humanitarian values today require a certain rethinking and new
definitions that will be relevant to the new emerging reality. The authors show that
the use of notions of ethics and morality without a qualitative revision of their mean-
ing to meet modern requirements is untenable and is a formal intellectual exercise
that will not really lead to the creation of trusted AI and to the formation of trust in
human interaction with technology. The authors argue that this issue is a challenge
because modern civilization in its current stage of development includes a wide range
of stakeholders representing political, economic and social spheres, from the global
community to the individual, and it is obvious that to build this multidirectional dia-
logue, a new language and new definitions of terms that define requirements and allow
describing values should be formed. According to the authors, the contribution to the
development of this issue lies in the fact that considerable research has been carried
out into the interpretations of the relevant concepts, and the conclusions presented can
be used for the next specific steps.

For a comprehensive understanding and management of ongoing processes, the
authors suggest the following activities:

1. It is necessary to build an interdisciplinary dialogue to integrate theory and
practice from numerous fields, taking into account the global level of the issues that we
are exploring.

2. To do this, it is necessary to create a common knowledge base and a platform
for communication between all stakeholders.

3. Under these conditions, sustainable and constructive interaction will become
possible, in which new definitions of the concepts under discussion can be formulated
and agreed upon in order to further integrate them in practice, both socially and sci-
entifically.

Thus, the authors believe that in modern conditions trust is a category that needs
and can be built in multiple dimensions - between the stakeholders, between human
and technology, that is, at all levels and on all scales.
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BJIMSTHUE VICKYCCTBEHHOTO
MHTE/UIEKTA HA PABOYEE MECTO:
TEKYIIEE COCTOSHUE U BYTYIIUE
[IEPCITEKTUBBI

W.A. NanuH

AHHoTayuA. CTpeMuTeNbHbIE TEXHOMOMMYECKMe pa3paboTKy B 061acT! TEXHOMOMUIA
WCKYCCTBEHHOTO UHTENISIEKTA Y €r0 MHOFOUMC/IEHHbIX MPUMEHEHMI HA paboyem MecTe
BbI3BaJIN B OOLLECTBE MHOXECTBO OMAaCceHUi 1 NPEeANosoXKeHW O BO3MOXHOW notepe
paboTbl. Tekylme nccnefoBaHUsa He COOOLLAOT O CHUXXEHMM CMPOCa Ha BbICOKOKBANM-
bunumMpoBaHHbIX PabOTHMKOB, Bbi3BaHHbIX TexHonoruamu M. Kpome Toro, HeT HUKaKumx
MPW3HAKOB TOFO, UTO OHY 3aMeHAT paboure mecTa B Gnvxariwem 6yayuiem. Bce 60sb-
e KOMMAHWI NPOoAoJIKaloT NCMOoNIb30BaTh U MacwTabrposate MW npakTnyecku Bo
BCcex oTpacnax. bonbwmHcTBO Npeanpuatum nonyyatot otgayy ot . bonbwasa vyactb
nporpecca, focturHyToro MW, ceaszaHa c BbICOKOOO6Ppa30BaHHbIMM 1 KBanMGULMPOBaH-
HbiMY npodeccuamn. [ina aanbHeNwero pasBuTUA KOMMNaHUAM HeobXxoaMmo onpege-
NNTb HOBblE BMAbI 33f1ay, KOTOpPble HEOOXOAMMO BbIMOSHATL, U PacnpefenunTb NX MexX-
ay nioabmun 1 mawwmHamu. W He TonbKo npuBeeT K aBTomMaTu3auunm, HO 1 JOMOSHUT
Tpya. Wnpokoe BHegpeHue TexHonorum VA Bo Bcex oTpacnax no-npexHemy CTanku-
BaeTcA ¢ npobnemamu. YacTb OrpaHUYEHNI HOCUT TEXHUYECKNI XapaKTep, TakxKe Cy-
LeCTBYOT MOTEHLMaNbHble Npobnembl ¢ KOHOMAEHUMANbHOCTbIO AaHHbIX, 3/I0HaMe-
PEeHHbIM UCMONb30BaHKeM 1 6e3onacHOCTbIo. [peanpuATAA U OpraHbl BNacTX JOMKHbI
ncrnonb3osaTtb pa3suTtne VI n nonyyatb Bbirofy OT NOBbILLEHNA NPOV3BOANTENBHOCTY
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Ha HOBbIE TEXHOJIOTUU ObIT MIABHBIM U MPOXOAWST 6€3 OCIIOXKHEHNIA.
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TEKYWME TPEHAbI PA3BUTWA

BBenmenne

eflaBHIE TEXHO/IOTMYeCKIe JOCTYDKEHNA B 00/1aCTU MCKYCCTBEHHOTO VIHTETI-

nekta (VIJ) BbI3Ba/M MHOTOYMC/IEHHBIE JMCKYCCUU O KPYITHOMACIITaOHOI

norepe paboYNX MeCT 13-3a €r0 CIOCOOHOCTY aBTOMATH3UPOBATD IIMPOKUI
¥ IOCTOSHHO PacIIMpAIOLINIicA Habop 3afiad 1 ero CIIoCOOHOCT BIMATD Ha BCe CeK-
TOpa S5KOHOMUKIL

Kpome Toro, BapyaHThI CIIO/Ib30BAHA TOCTIETHETO AeCATUICTVA BhI3BAIM 0bec-
IIOKO@HHOCTD IO TIOBOJY 6/1aronosy4ns COTPYFHUKOB 1 0 pabouyeii cpefie B 6osee -
POKOM CMBICTIE, OCHOBaHHYIO Ha mjiee, 4To VIV MoXKeT BCKOpe cTaTh MIMPOKO UCIIONb-
3yeMBIM Ha pabodeM MecTe 1 YTPOXKaTb MeCTy denoBeka B HeM. OngHako y VIV Taxoke
€CTb BO3MOYXHOCTD JIONIO/IHUTD ¥ PACIIMPUTD BO3MOYKHOCTH Y€I0BEKA, YTO IIPUBENET
K IOBBIIIEHNIO IIPOM3BOANTEIbHOCTY, YBETMYEHNIO CIIPOCA Ha YeTOBEYEeCKUIl TPYZ, U
OBBIIIEHNIO Ka4eCcTBa PabOTBIL.

C opfHOI CTOPOHBI, IMHAMMYHOE PasBUTUE CONPOBOXKIAET TEXHOTOTMYECKME
MI3MEHEHNS U CO3/laeT HeolpefieleHHOCTh B OTHOLIeHuy 6yxyiero cdepsl Tpyga. C
IPYTOJ CTOPOHBI, MHOTYIE @BTOPBI COITIACHBI € T€M, YTO Ipoeccun Tydlie BCero I1o-
HUMATbh KaK abCTPaKTHbIe HAOOPbI HABBIKOB 1 YTO TEXHOJIOTUM HAIIPAMYIO BIIVIAIOT Ha
CIIPOC Ha KOHKPEeTHbIE HaBbIKY, a He BO3JICHICTBYIOT Cpa3y Ha Bce Mpodeccunt.

B nmannoi cTarbe McCenyoTCa B3IIAIBL HAa TEKYIINI YPOBEHb BHEIPEHNSA TEXHO-
JIOTMII ICKYCCTBEHHOTO VIHTEJIEKTa, II0C/IeiHIE M3MEHEHNA B COCTaBe paboyeil CHIbl
B CBSAI3M C Pa3BUTUEM TEXHONOTMIA, aHATM3UPYIOTCA OTPAC/H, Hanbosee MOABepIKeH-
Hble aBTOMATU3aLyM pabodeil Cpebl C MCIONb30BaHMEM HOBBIX TeXHOIOIMIL. 3aTeM
B HeM IIpeJICTaB/IeH 0030p BO3MOXXKHBIX U3MeHEeHWiT TpeOoBaHMil K pabodeMy MecTy 1
paboueit cue, 06001eHBI TIPO6IEMBI OBICTPOrO BHEAPEHMs 1 TaHbl PeKOMEH/ALN
IO PEeLIeHNIO IPOOIEM.

HaCTOHIIU/Ie N3MEHCHUA B COCTABE paﬁoqeﬁ[ CUIbI

B nocnennee Bpems MV gobuncs Hanbonee 3HAYNTENBHOTO Iporpecca B mpodec-
CUSIX, CBSI3AHHBIX C HEPYTMHHBIMY ¥ NIO3HABAaTE/NbHBIMU 3a/ja4aMy, KOTOpbIe 00bIY-
HO BBIIIOJTHAIOTCA pabOTHMKAMI CpeIHell U BBICOKOII kBanmudukanuy. Paboune storo
TUIA [I0/IaraloTCsl Ha CIOCOOHOCTM, KoTopble VIV B HacTosi1ee BpeMsi He MOXKET IIpe-
[IOCTABUTb, TaKye KaK MHAYKTUBHOE MBILIJIEHNE VU COLMATbHbIN MHTeIeKT. Kpome
TOro, 06pa3oBaHHBIM PaOOTHUKAM Jierde BHEPATH U U3Yy4YaTb HOBbIE TEXHONOTUN U,
KaK IIPaBWIO, Yallle y9acTBOBATh B 0OYUEeHMN IS HOBBIIIEHNS CBOETO mpodeccro-
Ha/IbHOTO YPOBHs, YTO IIO3BOJIIET MM JIy4Ille MCIOIb30BAaTh BOZMOXKHOCTH, IIPEO-
crasnsAeMble VIV Ha pbinke Tpyna.

138 WUcc B Ly



W.A. NanvH

[TpoBenenHble B 2022 TOAy MICCIEOBAHNMA 3MEHEHWIT COCTaBa paboyeil CUIbI I
pabouero mporiecca, conpoBoXaroiue nuBectuuy B VMV, paror npexcrasieHne o
TOM, Kak VIV MmoxeT mpeobpazoBars pabodee MeCTO, TPONM3BOJCTBEHHBIE ITPOLIECCHI U
opraumsanyio [6]. Kak texHonorus, npuMeHuMas B OCHOBHOM Jisi PabOTBI ¢ KOTHU-
TUBHBIMU CrIocoOHOCTAMY, VIV yydinaeT crioco6HOCTD YenoBeKa PUHIMATD pellle-
HISL, YTO, B CBOKO OYepesib, OBbILIAET aBTOHOMHOCTD Paboyeri CHIbI B IPOTHO3MPOBa-
HIJV U CHYDKAeT IIOTPeOHOCTD B YIIPaB/IeHYECKOM IIepCOHATIE.

I[To cpaBHEHMIO C IPEABIAYIMMY TEXHOOTUAMY aBTOMATU3ALVM, KOTOpbIE CIIO-
COOCTBOBA/IV TIOBBIIIEHVIO IPOM3BOAUTENILHOCTY, pa3BuTue TexHonoruit VIV He cBs-
3aHO CO CHJDKEHVEM IOTPeOHOCTY B BBICOKOKBA/IM(UIMPOBAHHBIX PAOOTHMKAX Ha
OpraHM3alIOHHOM YPOBHE.

ViccnepoBanusa TakoKe MOMOTAKOT CAAEIATh BBIBOABI O B/IVIAHUI HA PBIHOK TPYJA.
VW acconmmpyeTcs ¢ BBICOKOKBAIM(UIMPOBAHHBIM TPYAOM, ¥ HET HMKAKNX JJOKa-
3aTe/bCTB TOTO, YTO OH BBITECHNUT 3a/jaul, KOTOpbIe, KaK OOBIYHO IIPOTHO3MPYeETCH,
OyoyT MM BBITECHEHDI, TaKVie KaK PyTMHHbIE 3aJaull 110 YIIPaBIEHNIO [IEPCOHAIOM,
OpUANYECKIE, aIMUHICTpaTUBHBIE. [lasee MbI IPO/IbEM CBET Ha TO, Kak VIV Biamser
Ha paboure MecTa B KOMIIAHVAX, He MCIOMb3yomyx VIV, n Ha BIusAHMe Ha PBIHOK
TPYZa B LIEJIOM.

Jpyrue nsydyeHHble HAMM MCCIEOBAHMA ITOKA3bIBAIOT CYLIECTBEHHOE yBeEINYe-
HIe CIIpoca Ha HaBbIKM, cBsa3aHHble ¢ VI [5]. KonmnmuecTBo BakaHcuii, Tpebyromumx
HaBbIKOB VIV, yBemunnoch B fgecatb pas ¢ 2010 mo 2019 rox u B yeThbIpe pasa 110 OT-
HOLIEHMIO KO BCEM BAKaHCUAM.

Bonbinast 4yacTh 06bsABIEHMIT O BAaKAHCKAX COCPEOTOYEHA B CEKTOpax MHGOP-
MAIIMOHHBIX TeXHOJIOTMIT, TPO(eCCHOHANTbHBIX YCIYT, (GMHAHCOB 1 IPOU3BOACTBA, HO
POCT cIipoca HabOMoAAeTCA U B APYIUX OTPAC/AX. TOYHO Tak >ke MOTPeOHOCTb B Ha-
BbIKax VIV BbiTekaeT m3 mpodeccuii, CBA3aHHBIX C KOMIIBIOTEPAMU, MH)XeHepueil 1
HAYKOJ1, @ TaKXKe U3 TaKUX Npodeccuii, KaK CeTbCKOe X03AIICTBO, TECHOE X035ICTBO
¥ ppI00IOBCTBO, KOTOPBIE B HaYajIe HAOTIOEH I IMe/IM IIOYTY HY/IEBO CIIPOC Ha Ha-
BbIKM V.

B 13y4eHHBIX 0OBABIEHNAX O BAKAHCUAX C CONIOCTABYMbBIMIY IPYTVIMY HaBBIKAMM
no6asyenne TpeboBaHmit K HaBbikaM VIV yBenuumBaeT mpepjaraeMyio 3apaboTHYIO
wiaTy Ha 16%. C y4eToM NOCTOSHHBIX IpeMUil B HEKOTOPBIX OTHEIbHBIX (upMax,
Hag0aBKa K 3apabotHoii mnare VIV moxkeT coctaBnaTh mouty 20%. Jta HajbaBKa 3Ha-
YUTEIBHO BBIIIIE, YeM Hafi0aBKa 3a APyTryie HaBbIKM aHa/Iu3a.

Taxoke ObUIM OOHApYXKEHBI 3HAUNMTENbHBIE HAI0ABKM K 3apabOTHON IIaTe s
npodeccnii, He cBA3aHHbIX ¢ VIV, B pupmax c 6oee BHICOKOIT MIHTEHCUBHOCTBIO UH-
BecTuuuit B VIV. Pe3ynbTaThl MOKa3bIBAIOT, 4TO paboure MecTa, TpeOyrolie HaBbl-
KOB PabOThI ¢ IPOrpaMMHBIM ObecIiedeHneM, KOTHUTUBHBIX, COLMaTbHBIX HaBBIKOB,
yIIpaB/IeHNA IPOEKTaMI U YIIPaB/IeHVs JIIOAbMI, JOIONHAIT paboune mecta VI, B
TO BpeMsA Kak pabounme MecTa, CBA3aHHbBIE C KIMEHTCKUM CEPBUCOM, MOTYT OBITD 3a-
MmeHeHbl V.
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HenaBuue uccnenoBanus [1] 6omee popmanpHo chopMymnpoBamu TpaguiuoH-
HOe 0O'bSACHEHNUEe TOTO, II0YeMY COBEpPIICHCTBOBAHNE TEXHOIOTUIT I METOZIOB SKOHO-
MIU TPYAA He TIPUBOAUT K COKPAIIEHUI0 pabodyx MeCT: IIPOV3BOANTEILHOCTD yBe-
IVYMBAET CIPOC Ha TOIUIMBO B 9KOHOMUKE B LIe/IOM, YTO, B CBOIO OYepelb, CO3/jaeT
6orblire pabounx MecT, XOTsI, KaK IPABIUIIO, B APYTUX 0OIACTSX, @ He B TeX, I7ie IPOMC-
XOJIAT TIepBOHAYA/IbHbIE YIYYIIeHV IPOM3BOANTENbHOCTH. CyIIleCTByeT MHOXKECTBO
Iy Telt, 10 KOTOPBIM MOXKET OCYILIECTBIIATHCA CBA3b MEX/Y IIOBBIIIEHVIEM IIPOU3BOLY-
TeTTbHOCTY U CIIPOCOM.

Texymue nmpumepsl ucnonb3osanmsa IV Ha pa6ouem mecre
yi

Bredpenue VIV pacmem npaxmuuecku 60 6cex OMPAcnAx, HO €20 603MONCHOCU
OMAUHALOMCA.

Vccnenosanue u onpoc, nposefeHHble McKinsey & Company, 10Ka3bIBaIoT, 4TO
OpraHusaly BHEAPWIN IO KpaliHeil Mepe ofHy 13 BosMoxkHocTen VIV B mpogykro-
BBIJT TIPOLeCC 110 KpaitHeil Mepe B OfHON QYHKIMY mv 6usHec-noppaspenennu. OT1-
BETHI TAK)Ke TI0KA3bIBAIOT YBe/MUeH e 1o/ GpupM, ucnonpsyromux VM B mpogykrax
VIV TIPOLieccax BO MHOIMX QYHKINAX [22]. DTO CBUIETENBCTBYET O TOM, 4TO BCe OOIIb-
1ITe KOMITaHMIT UCTIOMB3YIOT U MaciuTabupyior V. KoMnanvm, MHTEHCHBHO BHELPAIO-
e VIV, mpopBMHYINCD B STUX YCUIMAX TOPas/io ablle.

ITo cexTopam pesynbTaThl MOKAa3bIBAT pocT BHeApeHus VIV nmoutn Bo Bcex oT-
paciAx B mocnegHue rogbl. Cpeay MUAepoB pocTa PO3HUYHASA TOPIOB/A ABIAETCA
Hay6oree 3 (HeKTVBHBIM CEKTOPOM, I7ie KOMITAHVI BHEIPWIV XOTsI ObI OfHY BO3MOX-
HOCTb MICKYCCTBEHHOTO MHTE//IEKTA B OfJHOI M/IVI HECKONMBbKMX (QYHKUMAX MM OM3-
HeC-TIOApas/ie/IeHNAX.

[To ¢pyHKIMAM MBI HaXOAMM OONBIIMHCTBO BapMAHTOB VICIIONb30BAHNA B OIle-
pamax (RPA, mpodwmakTideckoe o6CTyX1BaHMe, IPON3BOACTBEHHAsA aHANTHIKA,
VIHBEHTApM3alMA U IIeTI0YKa II0CTaBOK, pOOOTOTEXHIKA, BHICTABIEHNE CYETOB), 00-
IVIX pelIeHNAX (aHaMTHKA, aBTOMATU3MPOBAaHHOE MALMHHOE 00y4YeHe) 11 CIIeIa-
IV3VPOBAHHBIX pelleHNAX (Te0aHa/INTIKA, PasTOBOPHAS aHA/INTIKA, PACIIO3HABAHME
M300paKEHNII, aHA/INTUKA TIEKTPOHHOM KOMMEpINN), MapKeTUHI (IepCOHA/IN3M-
POBAHHBII ¥ KOHTEKCTHBIII MAapKeTVHI, aHAJIMTUKA), TIPOAXN (IPOTHO3UPOBAHIE,
NUJOTeHepals, aBTOMATH3alVsA BBOJjA IAHHBIX, OLIEHKA JIMO0B, 00y4eHle areHToB,
aHAIMTUKA TPOJAX), KIMEHTCKNIT cepBMC (ColManbHOe MpOCIyLINBaHMe, IPOfjaxa
61/1eTOB, MApIIPYTU3aLA 3BOHKOB, FOIOCOBAS Ay TEeHTUDUKALVIA, OTBETHI, 4aT-00ThI,
aHaJMTUKA 3BOHKOB, OIIpOCcoB 1 0630poB), HR (Haiim, ynpasienue nponsBopuTes-
HOCTDIO, yIIPAB/IEHME Yep)KaHMeM, MOHUTOPUHT COTPYAHUKOB, YIIPaB/IEHNE 3haHMEM,
HR-anamutuka). EcTh Tax)ke MHOXXECTBO BapMaHTOB JCIIO/Ib30BAHMA B 00/IACTY TeX-
HOJIOTMIT, 00pabOTKM HaHHBIX ¥ APYTYUX MHHOBAL[VIOHHBIX (QYHKIIMIL.
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Puc. 1. Ompacnu, ucnonv3yroujue 603moncHocmu VM.

MsI BupuM, 4TO GMPMBI IPUMEHAIT Bo3MO>KHOCTH VIV B QyHKIMAX, KOTOpBIE
IIOMOTAOT VIM IIOTy4aTh MpUOBUIb B CBOMX OTpaciax. Hampumep, pecrioHneHTs 13
KOMITaHU, TIPOM3BOJSAILINX HOTPeOUTEIbCKIIE TOBAPHI, Yallle COOOIIAIT 00 MCIIONb-
30BaHMM (V3MIECKON POOOTOTEXHUKY, KOTOpas MOXKET IIOMOYb B COOpKe, 4eM O
OO/MBIINMHCTBE APYTUX TUIIOB BO3MOXHOCTE. PecIIoH/IeHTHI U3 cephl TeIeKOMMYHI-

Bbinyck « 1 - 2023 111



TEKYWME TPEHAbI PA3BUTWA

Kalyit COOOIIAOT, YTO VX KOMIIAHWY UCIIOIb3YIOT BUPTYa/IbHbIE areHThI, KOTOPbIE MO-
TYT UCIIO/Ib30BATbCA B IPUIOKEHNAX A 00CTY>KMBAHNUSA KIMEHTOB Yallle, 4eM Jpy-
ryie BO3MOXKHOCTH (puc. 1). [Ipyrre BbIcOKO3pPeKTVBHBIE KOMIIAHUY COOOIIAIOT, YTO
sHenpyy VIV B mpomaky M MapKeTHHT.

Ha perroHanbHOM ypoBHE pe3y/IbTaThl OIIpOCa NOKA3bIBAIOT 3HAUNTENbHOE YBe-
NUYeHVe YPOBHs BHEIPEHMs B Pa3BUTBIX CTpaHaX A3MaTCKO-TMXOO0KEaHCKOTro peru-
oHa, EBpomnbl, /latuHckoit Amepuxu u CesepHoii AMepukn. Bbicoknit ypoBeHb BHe-
nperns VIV craBut a1m pernoHsl BMecTe ¢ Kutaem Ha OfMH ypOBeHb BHEJpEHUS,
npepnonaras, 4ro VI sBisercs r106aabHbIM sB/IeHNEM Ha pabodeM MecTe, B TO Bpe-
M KaK MHTEHCUBHOCTD Ha yPOBHE KOMITAHWMY MOXKeT 3HAYNTE/IbHO Pas3INyIaThCs.

Camvle appexmusHvie Komnanuu, eHeopsiouue VIV, ucnonv3yrom npakmuxu us-
871e4eHUST YeHHOCMU.

CoracHO HeCKOIbKMM VICCIIEOBAaHMAM 1 paboTaM, 60/blIast YacTh JesTeNbHO-
ctu GypM HeobXoAMMa I OTY4eHNs IEHHOCTY U MaciuTabuposannu eé. Bo MHo-
VX CTy4asAx 9TO aHAJMTHKA VI ee COoIacoBaHue ¢ busHecoM, u VIT-mupepsr dpokycu-
PYIOTCS Ha BO3MOXKHOCTH M3BIedeHus LenHocTy u3 VIV B kaxpgoit obmactu 6usHeca.
MeponpuATyaA BKIIOYAIOT, IOMJMO IIPOYEro, MHBECTVIINY B TATAHTHI U obecriedeHue
TOTO, YTOOBI OM3HEC-TIEPCOHAT U TeXHUYECKWIT TIepCOHa 00afjami HaBbIKaMU IS
YCIEITHOTO MacIITabupoBaHMA. VI3ydeHHBINI OIpOC IpeANoaraeT, 4To 3T METORbI
HeobxozMBI Jyis MacmTabupoBanus VIV, HO HeoOXOUMO ¥IMeTh B BUJY, UTO pe-
CIIOHJIEHTBI OIIPOCA Yallle TOBOPST, YTO VIX KOMITAHMY Y Ke VICTIONb3YIOT TaKVie METOBL.

Tem He MeHee, naxxe BbicoK0addexTHBHBIE KOMIaHUY, IpuMeHsouye VI roso-
PAT, 9TO UX IIepPefoBble COTPYAHMKI UCHIONb3YIOT upen VIV 14 noBcemHeBHBIX 3a/ja4
PV IIPUHATUY PEeLIeHNiT ¥ MeHee TIOTIOBMHBI CYCTeMAaTYeCK) OTCIeXMBAIOT YETKO
OIIpefieTIeHHbIIT Habop K/II04eBbIX MoKasaTenelt apdexrnBHOCTH A1t VIV, koTOpbIe
KPUTUYHBI /IS ZOCTVDKEHMS VX IPUHATYISI KOHEYHBIM II0/Ib30BATENIEM U IIPYBHECEHNS
1eHHOCTH. TOYHO TaK e TONMbKO 35% peCIOH/IEHTOB 13 YNC/Ia BEICOK03((PeKTUBHBIX
kommnanuii ¢ VIV coo61marT, 4To y HMX eCTh aKTUBHAs IPOrpaMMa HelpepbIBHOTO 00-
Y4eHI COTPYLHMKOB TexHomoruam VI [22].

Crenens Bospeiicteus V111 Ha npodeccun

MHorue KOMIIaHNM 110 BCEMY MUPY B HacTosIee BpeMs BHenpsAoT VIl Ha pabo-
4yeM MeCTe, a TaK)Ke BK/Ia/IbIBalOT 3HAYMUTE/IbHbIE CPECTBA B €T0 BHEJPEHNE 1 aflalTa-
1o, 4To fienaeT VIV qacTbio mouTy KaXkaoro sTama paboTel cOTpyaHNKOB. OH mumpo-
KO VCIIO/Ib3YeTCsA B PEKPYTUHTE U afJATall} COTPYFHMUKOB, B Pa3BUTUY Ta/lAHTOB U
YIpaB/IEHVH TIPOLeCCAMI.

W cTaHOBUTCA OCHOBHBIM MHCTPYMEHTOM JIMOO I TIOTHOI aBTOMATU3ALIN
pabouero mporecca, b0 I YIy4IUIeHN M IIOMOLUM PabOTHMKAM B BBINOTHEHUN
VIX 33/ja4 C VMCIIOJIb30BaHMEM POOOTOTEXHMKY, aBTOMATH3ALNY IIPOLIECCOB U IPYTUX
TEXHOJIOT L.
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HesitenprocTp VIV fo6umacy Hanbosee 3HAYUTENBHOTO IPOTPeCcca B OTHOLICHNN
npodeccnii BBICOKOOOPa3OBaHHBIX 0€/IbIX BOPOTHUYKOB. TakuM 06pa3oM, BBICOKO-
KBa/IM(UIMpOBaHHBIE TPOQeccry OTHOCATCS K YUCTY IPOdeccuii, B KOTOPBIX TEXHO-
norvu VIV Hamboree MMPOKO UCHONB3YIOTCA. ITO CHENMAMNCTBL B 0071aCTU HAYKU 1
TeXHMKY, OM3Heca U YIpaB/IeHNs, MEeHe[PKePbl, PYKOBOLUTENN, IO, paboTarolye B
I0PU/MYECKOIA, COLMATbHOI U KYITYPHOI cepax.

C mpyroit cropoHsl, npodeccun, Ihe BO3MIENCTBUE ABACTCA CaMBIM HU3KUM,
IPeACTAB/IAIT Mpodeccu, B KOTOPBIX JIIOAY BOBJIEYEHD B (PM3NYECKYIO HeATelb-
HOCTb. Hampyumep: y6opumKim, ceTbCKOX03siICTBEeHHbIe pabodne, pabOTHUKIM IECHOTO
¥ ppIOHOTO X03AJCTBA, PAOOTHYUKM MO IIPUTOTOB/IEHNIO MU, DT IPOdeccu mona-
raloTCs Ha COCOOHOCTH, B KOTOPbIX VIV 1oKa He peann3oBaH.

VccnemoBanme nmokaspiBaeT, Kak Bosperictsue VIV pacripepenserca mo pasHpiM
cTpaHaM. B 6onbimHCTBe cmydaeB Boszeiictsye VIV Ha mpodeccuio HeBenmmko, GyH-
IAMEHTA/IbHbIE Pas/IndnsA MeXay npodeccruamn o0bvHO Bbimte [21]. Mbl MoxeM 3a-
MeTUTb HeOOJIBbIIYI0 pasHUIY B IpodeccuoHanbHOM Bo3paericTsuy VMV mexay mpo-
aHa/nmsupoBaHHbIMU cTpaHamy bantun u Cesepnoit EBponbl. Kpome Toro, nsyvas
SKCIO3UINI0 MeXTAY MpodeccusAMM, MBI MOXKeM 3aMeTHTb, YTO pacIpeieieHNe 10
npodeccraM B Hanboree MOABEP>KEHHBIX U HaMeHee MOJBEP>KeHHBIX BO3/IeIICTBUIO
CTpaHaX OYeHb I10X0xXe. IKCIO3ULNA OyAeT MO-IPEeKHEMY Pas/INiaTbCs [0 PerioHaM
VI OTPAC/IAM M3-3a Pa3/Nyuuil BO MHOTYX COIMATbHO-9KOHOMIYECKNX (paKTopax, pas-
HBIX PbIHKAaX TPY/A ¥ VX JUHAMMKE: B Pa3BUTHIX 9KOHOMMKAX C IOCTATOYHO BHICOKIM
ypOBHEM 3apabOTHOII IIATHI IKCIIO3UIINA MOXKET OBITh 60JIee YeM B JiBa pasa BBIIIE,
4YeM B TaKUX CTpaHax, Kak Vupns.

TexHOMOTMM MCKYCCTBEHHOTO VIHTE/IEKTa OBICTPO PacIpOCTPAHAIOTCA IO BCEMY
MUPY U, KaK OKMIAETCS, OKKYT OO/bIIOe BIUAHME HA MUPOBYIO 9KOHOMUKY. [aBas
9 dexT, KOTOPBIIT MBI MOXKEM IIPEMIIOIAraTh; CTa/I0 KPUTUYECKN BaKHO UMETh JaH-
Hble, KOTOPbIE II03BO/IAIT HAM U3Y4aTb BO3MOXKHbIE IIOCTENCTBUA. bonmbiuasg yactb
PabOTBI IIPECTONT CAieNaTh, YTOOBI BBIABUTH BO3MOXKHOe Bivssnye VIV Ha Tpya. Ios-
TOMY CTAaHOBUTCS BCe 60/iee BaKHBIM MMETb BO3MOXKHOCTD pabOoTaTh ¢ IPOBEPEHHbI-
MU Y HaJIe)KHBIMY I7100a/IbHBIMM IAaHHBIMIL.

IIpaiiBeps! nnsa sHenpenna VIV Ha pa6ouem mMecTe

Bonvuuncmeo npeonpusmuii mozym yeudemv omoauy om M.

Co ccpukoit Ha uccnenoBanne, nposefeHHoe McKinsey & Company, B KoTopom
ObUIO M3y4eHO OKoyo 33 crmydyaeB BHexpenus VIV B Bocemb 6usHec-yHkimit. OHn
TaKKe M3YUWIN BlusAHMe BHefpeHus VIV B KaX0oM U3 9TUX BUJOB AeATeTbHOCTY Ha
JIOXOJIBI 1 PACXOJIBI B OT/eNax, ucnonbyomux VN [22]. Hactosimmym MbI ipuBopum
pe3ynIbTaThl, KOTOPbIe TPUILIN K BBIBOJY, uTO VIV mpeficTaB/iseT 3HAYNTENbHYIO 1IeH-
HOCTD [I/I1 KOMITAaHUIA.
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3HaunTeNbHAS O/ PECIIOHEHTOB COO0IIaeT, YT0 BHegpeHne Texnonornit VI B
KOMITaHMAX YBEIMYWIO BBIPYUKY 60see ueM Ha 10 mporenTos. Hanbomburas mpu6siib
nony4ena ot VIV, ucnonp3yeMoro B mpofiaykax 1 MapKeTyHTe (IleHOBas MO/INTHKA, Be-
POATHOCTD COBEPIIEHNA MOKYIIKY), YIIPAB/ICHNY LIeIOYKaMI II0OCTABOK (IIPOTHO3MPO-
BaHNe MIPOJAX I CIPOCa), pa3paboTKe MPOXYKTOB U YCIYT (pa3paboTKa HOBBIX I
PBIHKa IIpoyKTOB Ha ocHoBe VII1). B cBoeM oruere Accenture oreHuBaert, 4to Gpup-
MbI, UHTEHCYBHO MHBECTUPYIOIME B TEXHOJOIMM Ha ocHOBe VIV, MoryT yBenmuurhb
BBIPYUKY OT IIpofaK Ha 38 mporeHToB [37]. Takxke ecTb BO3MOXHOCTb IIOBBICUTD YPO-
B€Hb 3aHATOCTU Ha 10 IPOLEHTOB.

Kpome Toro, 0KoJI0 II0/I0BMHBI YYaCTHUKOB COOOIIAIOT O CHIDKEHNY 3aTparT B pe-
synbraTe BHegpeHusa V. bonpmHCTBO cry4aeB 5KOHOMMM 3aTpaT MOXKHO HAiTH B
IpOU3BOACTBE (ONTMMU3ALVS IIPOU3BOJCTBA, IHEPTUM U 00IIeil IPOU3BOJUTENBHO-
CTV) U YIPaBJIEHNY LIeTI0YKAMI IOCTABOK (ONTYMM3ALVIA IIeTI0YeK OCTaBOK).

W npedocmasnsem aHanumuky, Komopas nomozaem nwoam NPpUuHUMamo npa-
BUTIbHDIE PEUUEHUS.

[IpenMyniecTBa HOBOTO COTPyHMYECTBA YenoBeKa i VIV cTaHOBATCA 04eBI/HbI-
M. XOpOLIVM IPUMEPOM ABJAETCA HEJABHMIT A/ITOPUTM Ha OCHOBE MCKYCCTBEHHOTO
VIHTEJIEKTa, Pa3pabOTaHHbIIl IPYIIION y4eHbIX 13 [apBapsia 1 pefHa3HAYeHHBII 11
6oree TOYHOTO BBIABIEHNA KIETOK paka MOJIOYHOII >kernesbl. Korga Mbl cpaBHUBaeM
paboty genoseka ¢ pabotoit VMV, maTonoroaHaToMbl MAEHTUPUIMPYIOT GOE3HD C
TOYHOCTDIO 96 IPOLIEHTOB, B TO BPeMs KaK TO/IbKO aITOPUTM JIe/IaeT 3TO B 92 NpolLieH-
Tax cmy4aeB. Ho korga paboTy BbInonHsAeT a/mbsHC yenoBeka 1 VIV, TouHOCTD fuarHo-
CTMKM BO3pacTaet 10 99,5 cy4aeB BbISB/IEHVs paka B OMONTATax.

Taxoit ycremHblit BapuaHT MCHIOTb30BAHUA MOXKET OBITh CO3aH Omarogaps Io-
CTOSTHHOMY COTPY/JHUYECTBY ¥ 00ydeHMo yenoBeka 1 VIV, 4To6bI TOMOYD MOBBICUTD
ero 9 HeKTUBHOCTb.

OKOHOMUKA U 00ULECNBO 6 Le/IOM NOY4alom 00/blle 603MONCHOCHIEN O UHeH-
cugpukavuu V.

[Tommmo LeHHOCTH Ji1s1 OU3HEca, KaK yyke ObIUIO CKa3aHo Bblllle, TexHomoruy VI
OKa3bIBAIOT B/IVIHVIE HA 9KOHOMYIKY, TIOf/IeP>KIBAs €€ POCT, ¥ MOTYT 06eCIIeunTh 3Ha-
YUTEIbHBIN TIPOTPecC B peleHyy 6OMbIIMHCTBA COLMATBHBIX IPOOIeM. ITO MOXeET
B/IVSITh Ha TIPOJO/DKUTENBHOCTD XKVM3HU 1 CIIOCOOCTBOBATD ITOBBIIIEHNIO POXKIAEMO-
CT, IPOU3BOAUTENIBHOCTY TPY/A, YTO AB/IACTCA OHNM U3 OCHOBHBIX (PAaKTOPOB 9KO-
HOMIYECKOro nogbema. VIV Taxke HaXO[UT IpYMEHEHNe BO MHOTUX Jpyrux obma-
CTAX: MEAMLVHCKIE VICCTIEJOBAHNA, 3YY€HME KIMMaTa, MaTepUaloBefieHne U T. [i.

Tpenns! u 6yaymue nmepcnekTnsbl npuMeHenns VIV Ha pa6ouem mecte

MO>KHO € YBepEHHOCTbIO CKa3aTh, YTO Oy/ylee HEONPeieIeHHO He TONbKO B OT-
HOIIeHNN paboyero MecTa, HO IIPaKTIYeCKN B 0601 chepe sxusHu. V Taxoke TpyaHO
OBITb yBepEeHHBIM, YTO fle/aTh ¢ OymymmM. Ho HaM BasKHO HOIBITATbCSA €To IMpefyTa-
naTh. YT0 KacaeTcs SKOHOMIYECKIX ePCIIeKTUB pabodelt CUIIBI, TO IMEIOLINIICS Y Hac
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OIIBIT He IO3BOJISIET IPefCKas3aTh, Kakue nmpodeccyu 6YAyT BOCTpeOOBaHbI B OTHAJIEH-
HoM OynymeMm. [laxke ecrv 651 y Hac ObUIO pa3yMHOe IIOHVIMaHMe TOTo, Kakie pabodne
MecTa OyAyT yIpasjHeHbl B OYAyIeM, MbI JO/DKHBI OBITD JOCTATOYHO YBEPEHBI, KaKie
paboune MecTa OyayT BOCTpeOOBAHBI TOIZIA JKe.

Yro6b!I cenarh porHo3upoBanue 6onee 3QPeKTUBHBIM U TOUYHBIM, BO3SMOXKHO,
VIMeeT CMBICT IUIAHMPOBATD OyAyljee Ha YPOBHE OTHEIbHON KOMIIAHUY, @ He 9KOHO-
MUK B Ie/ioM. VI3 mpenpinyimx ab3aies Mbl 3HaeM, 9TO (GpUPMBI CO CTPATETUAMU U
VHBECTULVISIMY, OPMeHTHPOBaHHbIMY Ha VIV, mydie mpucroco6ieHs! 1 MOTrOTOBIe-
HBI K aaIITallyl HOBBIX TEXHOJIOTVII U JIy4Ille VICIIONIb3YI0T HOBbIE ITOAXOAbL. Kpome
TOTO, €C/IV MBI JIeflaeM IIPEJTIONOKeHIe, YTO TeXHOJIOIuY Ha ocHoBe VIV MoryT chu-
3UTB CIIPOC Ha paboune MecTa B OyayIem, ropasno appexTuBHee OyeT chenarb mpo-
rpaMMy PasBUTHs Ha YPOBHE OT/ENBHOIO pabOTOAaTeNs], OCKONbKY PervOHaIbHbIE
WIN I7106/IbHBIE IPOTHO3BI MOTYT OBITH UCIIONIb30BAHBI TOTIHKO HEOOMBIION TPYIIION
COTPYAHUKOB B 00071 MOMeHT. KpoMe Toro, B cirydae eciu 4elioBeK XO4eT MepeiTn
OT OJJHOV PO K JIPYTOI, STO HAMHOTO IIPOILIE CHe/IaTh B PAMKaX OJJHON OpraHu3alum,
I/ie ero crenuduyeckue A KOMIIAaHNY HaBBIKYU U 3HAHMA OCTAIOTCSH aKTyaIbHbIMU 1
BOCTPeOOBaHHBIMIA.

Yro6bI pemnth Npo61eMy HeolpeeleHHOCTH, TIPEK/ie BCETO, MbI JO/DKHBI ITPY-
3HATb, 4TO Ja)Ke IPENIOIOKITENbHO XOPOILIVie MO IIPOTHO3MPOBAHMA JJAIOT HaM
Haybojee BepOATHbIC Pe3y/IbTAThl VIV OLEHKN Hambosee BEPOSATHOTO PelleHVs Ha-
11ett Tpo6/eMbl. [TpakTHYeCKuit ONBIT TOKa3asl, YTO BO MHOTHX CTy4asX JjaXke CaMblil
OYEBV/IHBIN UCXOJ] MaJIOBEPOSATEH, TI09TOMY BaKHO IIPOTHO3MPOBATh BTOPOE U JaXKe
TpeTbe Haymbosee BeposiTHOe pererye. OFHUM 13 BO3MOXKHBIX CIIOCOOOB peleHNns
9TUX TpOOJIeM ABJIAETCA CLieHapHOe IUIAaHMpOBaHue. [IpyruM AB/sAeTCS MOJeIpOBa-
HIe, TJle MBI MOXXEM CO3/IaTh MOJE/b IIPOTHO3MPOBAHMSA 1 YBUJIETh BOSMOXKHbIE pe-
3y/IbTAThl, USMEHUB 3HAUEHVIsI ICXOJJHBIX [IepEeMEeHHBDIX.

Be3 coMHeHIs1, KOMITaHUM JJO/DKHBI OBITb TOTOBBI K CePbe3HBIM VI3MEHEHNSM B pa-
60ote. MOXHO OBUIO ObI aBTOMATHU3MPOBATh OKOJIO IIATHUAECATH IIPOLIEHTOB IeiICTBII
(He cammx pabOYMX MeCT), BBIIIOTHSIEMBIX pabO4MMI U TIOMOIHVKaMIL. VIccegoBaHme
2 TBIC. BUJIOB TPYZOBOII AesiTenbHOCTY 110 800 mpodeccusam faet gaHHbIE 00 OT/ieNb-
HBIX BUJAX JIeATeTbHOCTU, KOTOPBIE Jierde aBTOMAaTtusupoBarhb [3]. 1o dusmyeckn
BBIIIOJIHsIEMbIE [eJICTBYUSA B GUKCUPOBAHHOI 1 CTaOMIBHOI cpefie, cOop u obpaboTKa
JAHHBIX. VIX MOKHO NIpUOMV3NUTENIBHO OLEHUTD KaK IOIOBVHY BCeil JeATeIbHOCTH,
KOTOPYIO JIIO[M BBIIOTHSAIOT BO BCeX OTpacisax. HaumMeHee mopBep)kKeHHbIE OIACHO-
CTU JIeVICTBUA BKIKOYAIOT IPUHATIAE PELIEHNI, IIPEJOCTaB/IeHNe SKCIIEPTHBIX 3HAHWIA,
o61jeHe ¢ 3aMHTePecOBAHHBIMM CTOPOHAMI. Y YMTHIBAS TEKYIIUIT yPOBEHb TeXHOTIO-
TV, IOTTHOCTBIO aBTOMATV3JPOBATh MOKHO TO/IBKO 5 IIPOLIEHTOB CYIIECTBYIOIINX Ha
IAHHBII MOMEHT IIpOQecciii, HO IIOYTH BCe OHM OYAYT 3aTPOHYTHI B OYAyIIeM.

Mosket 1 VIV momoub penmTh Ipo61eMsl pbIHKa TpyAa? bombIIMHCTBO KOMITa-
HIIL, MCIIONb3YomuX TexHonoruu VIV Ha pabodeM MecTe, CKJIOHHBI TaK fyMaTb. OHM
760 yBeNMNYMBAIOT IHTEHCUBHOCTD MCIIONb30Banys VIV, 4T00bI yMeHbIINTD 001IIMe
NOTpeOHOCTY B HalIMe, MO0 pa3pabaThIBAIOT IVTaH ero BHefpeHus. Kak yxe yrmomu-
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Hasoch, y VIV ecTb cBOs po6ieMa Jyist ppIHKA TPy/a: HeOOXOMMOCTb HaHMMATb KBa-
MuUIMPOBAHHBIX 1 YaCTO JOPOrKX crenmaauctos o V. Ectb psag cinydaes, korga
KOMIIAaHMI 3aMeJIA/N IPOLeCC HaliMa M3-3a OrPAHMYEHHOTO KOMMYECTBA Ta/llaHTOB
u3 V. HecmoTps Ha TO, 4TO cripoc Ha crenmanuctos 1o VIV u nayke o JaHHBIX 110-
CTOSHHO PacTeT, eCThb CII0OCOObI CMATYNTD 3aMefijIeHNe Habopa IepCcoHaIa.

Hioke npuBenieHpl Haly pPeKOMEHJALMY O TOM, KaK KOMIIAHUM MOTYT IIOATOTO-
BUTb CBOJI OM3Hec K Oyayiemy.

[pednpusmusm cnedyem nepecmompems 3a0a4u, KOmMopuie HeoOX00UMO BbINOTHAMD.

Pexomenpyercs epeoneHNTh HAOOp YenoBeYeCcKMX KOMAH[, M TeXHOMOTUI, JO-
CTYIIHBIX JUIS Pacrpefe/ie s 3a/jad U AeiiCTBUIT MeX/Y IIOAbMMI Wi poboTamu. ITo
He pa3oBas 3a/ja4a, IPOIIeCcC TAKOTO PacIpefe/ieHNs JO/KeH ObITb HeTIPEPhIBHBIM /1A
noBbIeHNs ero addexruBHOCTI. bonpumHCcTBO cymecTByoomux VIV He cnoco6HbI
paboTaThb AaBTOHOMHO 1 TPEOYIOT IIOMOIIY 4eIOBEKa /I BMEIIaTe/IbCTBA, BBOZIA [IAH-
HBIX, BHECEHVIsI HEOOXO/IVIMBIX KOPPEKTUPOBOK B MX paboTy. Bo MHOTUX cTyJasx, Kor-
na VIV jo/keH IpUHUMATD PelleHNs, ero JO/DKHBI 00yJaTh JTIOfV, YTOOBI pe3y/IbTaThl
VX paboTBI OBUIN IIPYeM/IEMBIMI U TIOTIE3HBIMU JIA1 JATbHETIIETO MCIIOTb30BAHIAL

VIV He TONMbKO NpuBENET K aBTOMATU3alVM, HO U JOIOMHUT TPyA. B Kauectse
IPYTOro mpuMepa COTpy/iHI4YecTBa Yenoseka u VIV Mbl MOXXeM IpefcTaBUTh CIyYal,
KOIZIa aHA/IMTUKY HeoOXOAMMO HAIMCATh OTYET Ha OCHOBE HabOpa JaHHBIX, IPENO-
CTaBJIeHHOTO 1 cobpanHoro VI (BbIcoKast IPUTOFHOCTS UL MAIIMHHOTO 00YYeHNs),
HO 3aTeM IIPefIOCTaBUTh B HEM PEKOMEHJALNY ¥ YKa3aHVsA, KOTOpbIe IOTPeOyIoT ab-
CTPAKTHBIX PACCY>K/IEHUI, KOTOPbIN IO/DKEH BOCIIPMHUMATbCA KaK MCXOALUI OT Yye-
nosexa. Oxxmpaercs, 9To VIV moBbICUT IPOM3BOAUTENBHOCTD HE TONBKO 3a CYET TOTO,
YTO IO3BOMIUT KOMIIAHVIAM 3aMeHUTb pabodylo cuty 6ojiee AelIeBbIM KaluTaioM, HO
Y1 JIOTIO/THUT PabOTHIKOB, TI03BOJLASL IM IIOBBICUTD CBOIO IIPOM3BOAUTEIbHOCTD 3a CYET
VICIIO/Ib30BaHMA CBOMX HaBBIKOB COLIVA/IBHOTO B3aVIMOJEIICTBIIA 1 CIIOCOOHOCTH pac-
CY>KJJaTh O HOBBIX CUTYaLUsX.

Komnanusam neobxooumo eHedpumv ynpaenerue V.

Yro6bl 6BITH B Kypce NOCTOSIHHO pasBuBamoLiuxcsi Mopeneit MV, kommanusam
HeoOXOAMMO Ppa3BepHYTb MOJEIN YIPaB/IeHNsA, CIeLaNbHO pa3pabOTaHHblE A
npunoxxenui VIV, Kotopble MOIyT IOBIMATH Ha BCe COOTBETCTBYIOLINE 3aHTEPECO-
BaHHbIE CTOPOHBL. YIIpaB/IeHNMe JO/DKHO BK/IIOYATD yIpasyieHye puckamu, VN n 6ms-
HeC-/IMEePOB C HOBBIMY IIOMIMTUKAMM U TIPOLEAYpPaMy, POLAMM ¥ O0S3aHHOCTAMIL.
[TpumepoM BOSMOXKHOII MOJIE/IN YIIPABIEHNA ABIAETCA MOJIE/Ib TPEX IVHMII, KOTOpas
6b1a paspaborana B 2008-2010 rogax Pepmepariyeil eBpOIECKNX acCOLMALNI 110
YIIPABIEHNIO PUCKAaMM U IpUHATA VIHCTUTYTOM BHYTpeHHMX ayiuTopoB B 2013 ropy.
Mopenb onucbIBaeT TPY IMHUY 3aIIUTDI, KOTOpbIe HEOOXOAMMO YCTaHOBUTD B paMKax
ynpasnenus VIN:

« CospaTen, MCIIONTHUTENN U OTIEPALININL.

» Menemxepsl, cylepBaiidepbl 1 obecredeHe KaqecTsa.

o AyIUTOPBI U CIIELMAVCTBI 110 3TUKE.
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B nononHenmue K TpexIMHENHON MOJENN TAaKXXe PEKOMEH[YeTCs MCIIONb30BATh
CKBO3HYIO MOfIe/b yrpasaenusa. OH BK/I0YaeT B cebs BCe TaIlbl )KM3HEHHOTO IIVK/IA
OpraHu3aL .

Kpome Toro, HecMOTpsl Ha BO3MOXXHOCTb VCIIO/Nb30BATh 1 Y/Iy4IIaTh OOMBIIYIO
YacTb CYILIECTBYIOUNX CPEACTB yIpaBneHus 1 KoHTpons VT, oueHb BaXkKHO, YTOOBI
OV3HeC-MUepbl M3ydasy U HOHVMAJIM HeKOTOpble OCHOBBI VIV 11 HayK1 o JaHHBIX.

Komnanuu donxcHoL nOHUMAMb c60U YHUKATbHbIE YA38UMOCTIIL.

Kommauny, paborarlmiye B pa3HbIX CeKTOPaX SKOHOMMUKY, TaKUX KaK (DMHAHCH,
PO3HMYHAA TOProB/A, KOMMYHa/IbHbIE YCIYTU U T. [I., CTAJIKUBAKOTCA C PasINIHbIMU
pUCKaMy OT IOTeHIMaabHOro BHexpenus V: xorga oH MOXKeT BMeIaThcsi B HabO-
PBI JaHHBIX ¥ HAaHECTYU Cepbe3Hblit yiep6. /s KOMIaHWil BaKHO OLPENEeNUTh CBOU
YHUKaJIbHbIE YASBUMOCTI ¥ ONPENENUTb PUCK ITOTEHI[MA/IbHOTO VICIIONb30BaHMA UX
KOHKDETHBIX a/IFOPUTMOB MCKYCCTBEHHOTO MHTENIEKTa. [I/1 NpUHATUA pPelIeHus o
BHexpenun VMV 1 paccTaHOBKYU pHOpUTETOB yCumuit 9heKTUBHO OLIEHUTD BElu-
Y)HY BO3MOXKHBIX BO3HVKAIOIVX (MHAHCOBBIX, OIIEPALlIOHHBIX U PEIyTAlVIOHHbIX
PVCKOB ¥ LIECHHOCTD MX CHVDKEHMA.

Komnanuu donxcHoL KOHMPOnUposams céou arHole.

Cxopee Bcero, TpaiMIIMOHHbIe CIOCOOBI KOHTPOIIA Haf, 00pabOTKOI JaHHBIX He-
JIOCTATOYHO HAJEKHBI 11 00HAPY>KeHVsI KOHKPETHBIX IIPO0/IeM, KOTOPbIe MOTYT BBbI-
3BaThb PUCK, CBA3AHHBIN C ucnonb3oBanueM V. BaxHo yuenars ocoboe BHUMaHMe
npo6reMaM ¢ UCTOPUYECKVIMYL JAHHBIMM 11 TAaHHBIMY, IIO/TYYeHHBIMY OT TPeThIX JINI].
[Tpu peanusarym anroputmbl VIV MoryT pacrnonsarbcs 1o HaOopaM JaHHBIX U TT03BO-
JIATH IPUHMMATD TIPEB3AThIE PEIIeHIs, I09TOMY OHU JO/DKHBI OBITH XOPOLIO CIIPO-
€KTVMPOBAHbI I YIIPAB/ATHCA C CAMOTO HavaJla.

Komnanuu domicHol pokycuposamvcs Ha compyoHUKax.

Kparuaitmmit cioco6 Baenputb VMV Ha pabodeM MecTe — pelnth Ipobiemy He-
xBatky VV-crenyanucTtoB. BakHo 6path 1 HAHMMATDb HOBBIX CIIEIIMA/IICTOB, KOTOPBIE
y>e 00/1alal0T HY>)KHBIMM BaM HaBBIKaMM WJIM MOTYT JIeTKO uX mpuobpectu. Komma-
HUY [O/DKHBI PaCCMOTPETh BO3MOXXHOCTD IIPENOJaBaHyA HayK! O JaHHbIX, MallVH-
HOTO 00y4eHus, pa3paboTKy IPOrpaMMHOT0 0becIeueH s, CTATUCTUKY U OVI3HeC- /-
TiepoB 13 3TUX obacTeit. Takoif OXOM TaKXKe MOXKET IIOMOYb 3aIIOJTHUTD IPOOEIIBI B
OOIeHNN ¥ YIYYIINTD COTPYAHNYECTBO MEXY Ipymmnamu, paborawomumu ¢ VL.

YT06bI CHUSUTH BO3MOXKHBIE PUCKY TIpeB3siToro MV Ha paboyeM MecTe, KOMITa-
HISIM He00XOIMMO PasHO00OPasuTh CBOV KOMAHIbI IIOJ{bMIU Pa3HOTO IIPOVICXOXKIEHUS,
nona, pacsl. PasHoobpasHas KoMaH/a, 00beAMHsAOIast OM3HeC-NePOB, Crela-
CTOB IO JAHHBIM, IH)XEHEPOB U JPYTUX CIELMANNCTOB C Pa3HBIM OIIBITOM, ITO3BOJIAT
TI0-Pa3HOMY B3IJIIHYTh Ha BO3MOXKHbIE YTPO3bI I CIIOCOOBI VX CMATYEHUA.

Buenpsas VIV, KoMmaHum cMOTyT YMEHBIIUTD IIOTPEeOHOCTb B PYTUHHOI pabore
VI CLIe/IaTh >KU3Hb CBOMX COTPYAHVKOB IIpole 1 MHTepecHee. OODBABIAA O IIAHAX 1
3aryckas npouecc BHeapenns VIV, koMmanum MOTyT YBeIMYUTb [IEHHOCTb, KOTOPYIO
MOTYT JJaTh UM COTPYAHMKN. VIV MOXKeT make IIOMOYb OKa3aTh SMOLMOHA/IBHYIO MO -
IEP)KKY Ha pabodeM MecTe, CfieflaB COTPYIHMKOB CYACT/INBEE.
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Komnanuu mozym oueHusamov u npozHo3uposamy peHmadenvHoCmy UHBeCUuL
8 MIL.

Kommannam He Hy)XHO BHempATb Mopemu VIV, kotopble He GOKycHMpYIOTCS Ha
BaXXHBIX Ou3Hec-3ajjauax. YeM cioXkHee 3ajjada, TeM BaKHee, 4YTOOBI OM3HEC CTpe-
MWICSA K HPAaBUIBHOMY peLIeHNIo Ipo6eMsl. TPyJHO KONMMYeCTBEHHO M3MEpPUTD
peHTabenbHOCTDb MHBecTHIWIT VIV, KoTOpast 4acTo MHULMMPYETCS CTPATerMIecKIIMM
PELIeHNSMY VIV HOBEIIVIMY TeXHOIOTMSIMY, KOTOPBIX HUKOIZIA He ObITIO Ha PbIHKe.
OpHako B Hacrosllee BpeMs NMPeAnpuATHA ¢ OONbIIell BEpOATHOCTBIO OYAYT M3Me-
PATb 3Ha4YeHVe BO3[ENICTBIUA, UCTIONb3Ys HOBbIe METObI OLleHKN. OHM MOTYT OXBa-
TBIBaTb He TO/bKO «TBEp/ble» JOXO/bl, TaKye KaK IOBbILIeHNe IPONU3BOAUTEIbHOCTH,
HO U «TBEpJble» 3aTpPAThl, TaKye KaK PacxXofibl Ha HOBoe obopynoBanue. OHM TaKoKe
MOTYT OTPa’kaTb «MATKME» JOXOJbl, TaKye KaK ylIy4lleH1e YCIOBUI TPyJa COTPYAHN-
KOB, J «MATKVI€» 3aTPAThl, TaKVe KaK IIOBBIIIEHHAS IOTPEOHOCTD BO BPEMEHU CIIeIiy-
a/mCcToB B laHHON obmactu. LlenocThbrit noaxoy K VIV, MHOXeCTBO CYIIeCTBYIONINX
BApMAHTOB MCIIO/Ib30BAHNA U MPAKTHK TAK)XXe [OMOTAIOT OLIEHUTh PEHTaOeTbHOCTD
MHBECTUIINIT B HOBbIe MHMUIMATUBEIL. Takske MOXKHO MCIOAb30BaTh caM MV mia mope-
NMPOBAHMA BO3ENCTBYA 1 HeolpesieneHHocTell nHniyaTus VIV u nomomy B 6omee
9 heKxTMBHOM pacHpesieieHNu PecypcoB.

[Tpy MomenyipoBaHVM BaXKHO YOEANTHCS, YTO BCE PA3/INYHbIe TOZXO/IBI V1 BO3MOXK-
Hble I3MEHEHV IPOBEPEHbI, A X BIVAHME U3MEPEHO.

Tax>ke MOXeT OBITH IOTIE3HO PACCMOTPETh MOPTETbHBIN TTOAX0M, YTOObI U30e-
KaTb HEOXKU/JAHHOCTEN OKYIIaeMOCTY MHBECTUIINIA, TIOCKO/IbKY KOMITAHMM MOTYT TaK-
e paboTarb ¢ MHHOBALVSIMY ITPOAYKTOB: CO3/jaBaTh I OLIEHMBATh HAOOP MHNIIMATHB,
KOTOpbIE IOBBICAT BEPOATHOCTD IIOTY4eHVs OOILINX Pe3y/IbTaTOB, HEOOXOIMbIX KOM-
HaHUAM.

/1 3aKoHYMM ¢ TOTO, C Yero Havyamu: Ayist 3PPeKTUBHOrO U TOYHOTO NIPOTHO3MU-
poBaHus peHTabeNbHOCTb MHBecTUIMI B VIV, KOMIaHusM HeOOXOAMMO YIPaB/IATH
U PEryIMpoBaTh He OT/e/IbHbIE IIPOEKTHI, a MOMHbIN JKM3HEHHDIN LMK/ ITO MOXET
IIOMOYb VMM IIOCTOSHHO pasBUBAaTb CTPATErMI0, TOYHO HACTpauBaTh UCIIONTHEHME U
HaXOJUTh HOBbIE BapPUAHTBI MCIIO/Ib30BAHVS JAHHBIX — KakK 130eras HeOXXVJaHHBIX
110604HBIX 3 PeKTOB, TAK U HAXOJA HOBYIO IIEHHOCTb.

Bnnanue Ha 3aHATOCTD

Hecmotps nHa 10, uTo VIV cunTaeTcsa HOBON TEXHOOTMEN, OH YK€ BbI3bIBAET BbI-
COKMIA CTIPOC Ha COOTBETCTBYIOIIIE TATAHTBI BO MHOTIX OTpac/sAX [36]. OH yxe 37ecs,
4TOOBI OCTAThCA BO MHOTMX CEKTOPAX 9KOHOMIUKI. DTOT CIIPOC MPefiCKa3yeMo BBICOK
B CEKTOpAaX HayYHO-TEXHMYECKUX YCNIYT, OH TAaKXXe ITOKa3bIBAeT BBHICOKNE YPOBHU B
IPOM3BOJICTBE, (PUMHAHCAX M CTPAXOBAHUM, afMUHUCTpUpoBaHun. VHbopmanmon-
HBIJ CEKTOP — 3TO CEKTOP, KOTOPBIN JIIO[Y HAMEPEBAIOTCA MCIIONb30BaTh B IIEPBYIO
ouepenb, Korga gymaot 06 M. OnHako ecTb HEMHOTO SMIMPUYECKIX JAHHBIX O TOM,
Kak VIV B/vseT Ha phIHOK TPy/ia Ha CETOHAIIHNMIL ICHDb Y IBMEHUT €T0 B Oy/yIeMm.
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Iomepsannvie pabouue mecma: k 2030 200y 03 UOAMCA 3HAUUMENbHDBILL CHAD 8 He-
KOMmopuvix npogeccusix.

BeicTpo pasBuBaromyecs T€XHONOTMY JMICKYCCTBEHHOTO MHTE/UIEKTA BBITECHAT
HEKOTOPBIX JTIofiell. VIcceoBanys OKa3bIBaOT, YTO OKO/IO 15 IIPOIIEHTOB Bcex pado-
TAIOIVX, WM 0KOI0 400 MIIIMOHOB Ye/IOBeK, MOTYT IOTePATh CBOM paboure MecTa
us-3a VI B nepuop 2016-2030 rozmos [3].

TexHnyeckasi BO3MOXXHOCTb aBTOMATM3aLUM PabOYMX MeCT SIB/IETCS OCHOB-
HOJT IpUYVHON crafia. EcTh 1 gpyrue mpuumHBL, Takye Kak CTOMMOCTb pa3paboTKu,
U3MEHEHNA Ha PbIHKE TPYZA, BbI3BAHHBIE KOMMYECTBOM M Ka4eCTBOM IPEIOKEHNA
pabouert CUIbI M COOTBETCTBYIOIIEN 3apabOTHON I/IATOl, BBITOABI OT MepeMeleHs
JIOfiell, KOTOpble YIIOMUHAIOTCA B BapMAHTAX MCIIO/Ib30BAHNA BHEPEHM, 1, 4YTO He
MeHee BaKHO, IPUHATIE 001IeCTBO U er0 HOPMBI.

Ionyuennovle pabouue mecma: 3a mom e nepuod 6ydem co30aHo 60mvuie pabouux
Mmecm.

HecmoTps Ha To, 4TO MHOTHME pabodnme MecTa, KaK OXIUAAeTCsA, OYAYT CMEIeHbl,
IPOTHO3UPYETCS PACTYLIMIT CIIPOC Ha paboTy, 4TO, B CBOIO OYepeib, CO3/iacT Ooblie
pabounx MecT. ITOMY YTBEPXK/EHNUIO CIIOCOOCTBYIOT Takye (GaKToOpbl, Kak boree BbI-
COKM€ PacXOfibl Ha COLMA/IbHbIE HYXK/Ibl, PACTYILyie I0XO/Ibl, O>KIlaeMble HOBbIE MH-
BECTUIMM B 3HAUVIMBIe IIPOEKTHI B SHEpreTuKe, MHPPACTPYKTYpe, pasBUTHE HOBBIX
TEXHOJIOTUIT U VX MpaKTUdecKoe mpuMeHeHyue. OCHOBHbIMM OeHeduIapamyt 9THX
VI3MEHEHUI CTaHyT CTPAHBI C Pa3BUBAIOLIEIICA SKOHOMIKOIA, TaKVe KaK MHOTOYVIC/IEH-
HbIe A3VaTCKUe CTPaHBI, I/ie Hace/leHe TPYAOCIOCOOHOTO BO3PACTa PE3KO YBeINY-
BaeTcs. Takoi poCcT SKOHOMMKY 1 HAaceIeHN A TIOB/IUAET Ha IMHAMUKY OM3Heca 11 II0-
B/IVsIET HA POCT IIPOU3BOANTEIBHOCTH, A TaKXkKe OyieT CiocoOCTBOBATD YBEINYECHNIO
YJIC/Ia HOBBIX paboUMX MeCT Ha PBIHKE.

V3menennvle pabouue mecma: oxudaemcs, 4mo pabouue mecma USMeHAMCS, no-
CKOJIbKY MexXHOM02UU 6y0ym 63aumo0elictnéosamy ¢ mo0vMu Ha paboyem mecmie.

Byner o4eBujHa BBIrOfa OT [JOIOTHEHMA YENTOBEYECKOTO TPYAA MallMHAMU, U
9TOT (haKTOp MpUBEMET K MpeobIaflaHmio YacTUYHON aBToMaTu3anyu. Pabora ¢ mo-
BTOPAIOIVIMICS 3a/ja4aMy1 TlepeHeceT TeKYIIYI0 paboTy Ha yCTpaHeHe HeloMaioK 1
06CcTy>X1BaHe aBTOMATM3MPOBAHHBIX CUCTEM.

ITpo6nempr BHenpennsa VIVl 1 ux cmaArdenne

[MInpokoe BHenpenme texHonoruit VIV Bo Bcex OTpaciAx MO-IPEXHEMY CTal-
KuBaeTcs ¢ mpobnemamu. YacTp orpaHnyYeHNit CBsi3aHa C TEXHUYECKMMM aclleKTaMu,
TaKMMJ KaK HeO0OXOMIMOCTDb 3HAUNTENbHOIO 00y4YeHNA JaHHBIX U TPYAHOCTY C IIPU-
MeHEHMEeM OJHUX Y TeX JKe aITOPUTMOB B Pa3HbIX IPUIOKeHUAX. TpyIHO onpenennThb
BCe Ipo06/ieMbl, CBSI3aHHBIE C OC/IEHUMI VHHOBALVSMIL. [loTeHManbHble mpobite-
MBI C 00YYAIOIMMM JAHHBIMY, ONITUMU3ALVIS A/ITOPUTMOB, 3aIUTA TIMYHBIX JAHHBIX,
MOIICHHIYeCKOe MCII0/Ib30BaHNe 11 0e30I1aCHOCTh — BOT OCHOBHBIE IIPOOIEMBI, Ha
KOTOpbIE C/IefiyeT 0OpaTUTh BHUMAHIE.
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TeMm He MeHee, Mbl MOXKeM BbIIETUTh OCHOBHbIE ITPOO/IEMbI, ¢ KOTOPBIMYU KOMIIa-
HMU CTATKMUBAIOTCA certyac. OxKmpaeTcss, 4To M3MEHUTCs Habop mpodeccuit, a Takxke
TpeboBaHNA K pabouyM HaBBIKaM 11 06pa3oBaHuio. Pabouyio nesaTenbHOCTh He00X0-
IVIMO OYZieT IIlepecMOTpeTh, YTOOBI 06ecrednTdb Hanbomee 3 PeKTUBHOE COTPYRHIYE-
cTBO nmogent u NI

Osxcudaemcsi, umo 6onvuie BHUMAHUS Oy0em YOensmvcs 00y HeHU HOBbIM HABLIKAM.

PesynbTaThl MCC/IeOBaHNA MTOKA3bIBAIOT, YTO OONMBLIIMHCTBO (GUPM TOTOBATCA K
Ka/JpOBBIM M3MeHeHMsIM, cBsisaHHbIM ¢ VI [22]. Oxomno 60% pecrioH/ieHTOB 3asBUIN,
9TO B X KOMIAHMsAX, BHeAPpMBIINX VIV, pabOTHMKY HPOLUIN TIEPETIOATOTOBKY 32 M0-
cnenHnii rop. Kpome Toro, 83% y4acTHMKOB MCC/IEOBAHNA I/IAHVPYIOT IePeoOyInTh
HEKOTOPBIX CBOMX COTPYHMKOB B O/mypKarimme Tpy rofa u3-3a BHegpenus VI, a 38%
IVTAHMPYIOT TIepeoOydnTh H07Iee YeTBEPTH IIePCOHATIA.

TexHOMOrMM MCKYCCTBEHHOTO MHTE/IEKTA Ha pabodyeM MecTe yBenudyaT CKOPOCTh
CMeHBI TpeOyeMbIX HaBbIKOB. TpeOOBaHNA K TeXHUYECKMM HABBIKAM OyAyT OBICTPO
pactu. Taxke OymeT pacTu CIpPOC Ha KOTHUTVBHbBIE HaBBIKM, TaKye KaK aHA/IN3 VH-
dopmanmy, KpUTHIECKOe MbIIIIEHME, KpeaTMBHOCTD. ITO OKaXXeT OoJIbliee JaB/IeHNe
Ha CYILIECTBYIOI[YIO0 pabodyio cumy 1 GpupMbl, YTOOBI OHM pa3pabaTbIBamyl pelieHus,
KOTOpbIe MacIITAOUPYIOT MX HaBBIKM BMECTE C IIPOTPECCOM.

Hexomopoim pabomuuxam, 6eposmHo, npuoemcs nepecmompernv poo 3aHAMul.

TpeboBaHysl K MU3MEHEHMIO U Pa3BUTHIO HOBBIX PaOOYMX HABBIKOB MOTYT IIpVBe-
CTY K HeOOXO[VIMOCTY M3MEHEeHN KaTeropuit 3aHATIil. HekoTopble 3 3TuX n3MeHe-
HMIT OKUJAIOTCS B Pa3HBIX CEKTOPAX Y KOMITAaHMSAX, HO MBI TaKXKe JJO/DKHBI OXKIIATh,
4TO MHOIME 13 HUX IIPOM3OMAYT BHYTPU CEKTOPOB U reorpapmyeckyx pervioHOB.
[Tpodeccuu, cBsizaHHbIe ¢ 0OPAOOTKOI JAHHBIX ¥ BBICOKOCTPYKTYPUPOBAHHOI Cpe-
1oit, GYAyT COKpAILIaThCs, B TO BpeMs KaK IHpodeccun, CBA3aHHbIE C HEelpeficKasye-
MOJI Cpefiolt, OyAyT YOBIETBOPATD PacTyLmii cripoc Ha paboty. Hekoropsie apyrue
BOCTpeboBaHHbIe Tpodeccut OyAyT BKIIOYATD YUUTE/Nel, MeHEPKePOB, TEXHIIECKIX
CHENMA/INCTOB 1 APYTUX CIIEIVI/IVICTOB.

Oscudaemcs, 4mo asmMoMamu3ayus no6auUAem Ha 3apabomHyio naamy 6 CmpaHax
C pa3eumoil IKOHOMUKOI.

V3MeHeHVe IpOdecCcHOHAIBHON AeATeNbHOCT, BEPOATHO, OKaXKET JaB/IeHVe Ha
3apaboTHYIO IIaTy. VICKyCCTBEHHBIN MIHTEIUIEKT, CKOpee BCETo, 3aMeHNUT BBICOKOAB-
TOMATV3JMPOBAHHbIE BUJBI AEATETBHOCTH, ¥ IPOU3OI/ET Nepexop K 6oree KBamidu-
IVPOBAaHHBIM pado4nM MecTaM. KommyecTBO BBICOKOOIUTAYMBAEMBIX PAbOUNX MeCT
3HAUNTENbHO YBEIMYNTCS, YTO IPYBEJET K TOMY, YTO aBTOMATH3AINA YCUIIUT IIOJIS-
pU3aIMIo 3apabOTHON I/IAThI ¥ HEPABEHCTBO JOXOJIOB.

MHorye cTpaHBbI yyKe CTa/IKMBAIOTCA ¢ IIPOO/IeMOT HajIe)Xaliero o0ydeHuns u me-
PeIoATOTOBKY CBOUX PAOOTHUKOB, YTOOBI OHV MOI/IY COOTBETCTBOBATD CYIeCTBYIO-
1M TpeboBaHusAM paboTopareneii [2]. B crpanax O9CP pacxozpl Ha 06pasoBaHie 1
obydeHre paboyeil CHIbl CHYDKA/IICh B TedeHNe TIOCTIeNHNX IBYX flecaTneTuit. Pac-
XOJIbI Ha IIepeBOf, Pa00YNX V1 IOMOIIIb B IIepece/IeHNI TAKXKe IIPOJODKa/IN CHYDKATbCA
Kak gors BBII.
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B mouckax peurennus npo6ieM Mbl He JO/DKHBI TOPMO3UTD HETPEPBIBHYIO paspa-
0OTKY ¥ IpUMeHeH)e HOBBIX TeXHONOrmit. KoMmanum u npaBuTenbcTBa TO/DKHBI U3-
BJIeYb BBITOAY U3 Pa3pabOTOK B 00/1ACTU TEXHONMOIMIT MCKYCCTBEHHOTO VHTE/IEKTa,
KOTOpBbIE IIPUHOCST He TONBKO COLMaIbHbIE BHITO/bI, HO Y IIOBBILIAIOT IPOU3BOJUTENb-
HOCTD ¥ IIPOM3BOAUTENBHOCTD TPYAA. AKLIEHT JO/DKEH OBITh CfieaH Ha obecriedeHne
TOT0, YTOOBI TIepexoy] Ha HOBbIE TEXHOMOTYY ObUT I/IABHBIM 1 6€33a00THBIM. ABTOMa-
TU3ALVS Y POCT IIPOV3BOJUTEIBHOCTY BHOCAT OCHOBHOJ BK/IAJl B CO3/jaHe paboumx
MeCT U 5KOHOMMIYeckoe pa3Butye. BoT moueMy mopziepkka MHBECTULINIL M PasBUTHE
HOBBIX TeXHOJ/IOTWII MICKYCCTBEHHOTO MHTE//IEKTA IMeeT Pellaoliiee 3HaUeHe.

O6paasch Ko BceM BbI30BaM, BOXKHO He YITYCTUTD BaKHOE HAO/IOfeHNe: TEXHO-
JIOTUM MICKYCCTBEHHOTO VIHTE/IIEKTa Oy YT BIMATD He CTONIBKO Ha KOMMYECTBO pabo-
YUX MECT, CKOIbKO Ha TpeOoBaHMs K paboTe U 3a/jaun.

Hipke mpuBeyieH CMCOK ¢ HALIMMM PEeKOMEHAIVIAMI 10 HallpaB/IeHNAM, Ha KO-
TOPBIX CTIefyeT COCPEOTOYNTD OCHOBHbIE YCHIVIAL

Cmumynuposarue ounamuzma 6usHecad.

B03MOXXHOCTD JjabHeNIIIero pasBUTIs IPEeAIPUHIMATENbCTBA IPUBeNeT K Gop-
MJPOBAHIIO HOBOTO OM3Heca, KOTOPBIiT, B CBOIO OYepelb, CO3ACT HOBbIE paboure Me-
CTa ¥ MOBBICUT IPOV3BOAUTENILHOCTD TPYyAA. [IMHaMMKa OM3Heca 3aBUCUT OT OTKPBbI-
TOJL ¥ TIOHATHOJ CPefbl /1A Majoro 6usHeca ¥ 30POBOI KOHKYPEHTHOI Cpefibl i
KpymHoro 6msHeca. [l yckopeHus popMupoBaHys HOBOTO O1M3Heca 1 MOBbIIIEHNA
KOHKYPEHTOCIOCOOHOCT KPYITHBIX U MaJIbIX IIPEAIIPUATHIL HOTPeOyIoTCs Honee mpo-
CTBIE U COBEpIIEHHbIE IIPaBIIa, HAJIOTOBBIE 11 APYTUe CTUMYIIBL.

ITocTOSHHO COBEPLIEHCTBYIOIASACS CHCTeMa 00pa30BaHMA U JOCTYIIHbIE TPEHVH-
TY JUIS1 CMEHBI MeCTa pabOTBL.

BrsHec BMecTe ¢ BNacTsIMM MOT ObI BHECTI OO/IbILINIT BK/IAJ| B PA3BUTIIE U Pa3BMBATh
6a30Bble 1 IPOJIBIMHYThIE HABBIKI Yepe3 IIKOIbHbIe 00pa3oBaTeIbHble CUCTEMBbI 1 KOp-
IIOpaTUBHBIE TPEHVHIN. TpeOyeTcss HOBBIN aKIIEHT Ha TBOPYECTBE, KPUTIIECKOM 1 CH-
CTEMHOM MBIILUIEHNUN, A TAKXKe Ha afJAlITUBHOM O00y4eHMY Ha IIPOTSDKEHN BCell SKU3HIL

Mnsecmuyuu 6 uenoseueckuti kanumar.

Kaxk 6p110 cKka3aHO Bbllle, 00/IbIIIOE BHUMAHNUE CIEAyeT YAeMATb 00y4eHNIo Co-
TpyRHUKOB. [IpaBuTe/IbcTBA U OPraHbl BIACTY MOTYT CTUMY/IMPOBATh OM3HEC K MHBeE-
CTMPOBAHMIO B 4eJIOBEYECKWIT KallUTasI ITyTeM BBEfIeHNsI HOBBIX HA/JIOTOBBIX JIbIOT 1
ABroT. [JpyruMu cioco6amu MOfepKKI ABIAIOTCA CO3/jaHNe pabodnX MeCT, Hapally-
BaHUe [IOTEHIMaa ITyTeM 00y4YeHNs, TIOBBIIIeHVIe 3apab0THO TI/TaThl, MHBECTULIMN B
IpyTVie BUJibI KarnTaa, He 3a6biBast 0 HVIOKP u TexHOMOrMAX.

Peousaiin pabouezo mecma.

Pa6ounit mporecc 1 caMo pabodee MeCTO JO/DKHbI ObITD HepepabOoTaHbl, 4YTOOBI CO-
OTBETCTBOBATh HOBBIM CIIOCO0AM pabOTHI, KOT/IA JIFO/J B3aIMOJIE/ICTBYIOT C MAIIVIHAMMU
U aITOpUTMaMit. ITO JJOBOTIBHO CTIOKHASA 3ajlada — BBIIIOJIHUTD TpeboBaHuA 6e3orac-
HOCTY IIPY TIPOEKTHPOBAHNUM TBOPYECKOIT cpefibl. KoMmmanym Takke MEHSIOTCS, TaK KakK
pabounit mporecc BKIIOYaeT B cebs 6oblire, 4eM paHblile, B3aMOJE/ICTBIE YeTIOBeKa 1
MaIlVHbI, @ OPTaHM3aLUM IIEPEXOAT Ha IMOKue CiocoObl paboThI C MeHbIIIel nepapXyeil.

Bbinyck « 1 - 2023 151



TEKYWME TPEHAbI PA3BUTWA

Haonexcawum 06pasom cnianuposantulii u naaeHolii nepexod padoueti cunbi.

[T0CKOMBKY OXKMJAeTCsA, YTO TEXHUYECKNUIT IPOTPecc MpUBEET K CMeHe OTPacy,
MecTa paboThl I, B HEKOTOPBIX C/Ty4asIX, CaMoli ITpodeccyit, MHOTYM JIIOfAM OTpedy-
eTCs TIOfifIeP>KKa, YTOOBI TaKoil IepeXof ObUI IVIABHBIM 1 MeHee HalpshKeHHbIM. [l
obecredeHs 3TOro JO/DKHBI ObITh pa3padOTaHbl, UCIIBITAHbI, IPUHATHI M pealn30Ba-
HbI CIIellMa/IbHble TIPOrpaMMbl Hepexofia. COOTBETCTBEHHO, HOBBIE IIPOrPAMMBbI I10-
TpebyIoT pa3paboTKy HOBBIX CHCTEM I IIOfIXOfIOB.

Ioowpenue cnpoca Ha mpyo.

JIntta, IpYHMMAIOIIVE PeLIeHN, JO/DKHBI paCCMOTPETh ITyTU YBeMYeHNA CIIpoca
Ha pa6oTy. OIHNM 13 IOAXOMIOB ABJIAIOTCA HOBbIE MHBECTUIINYU B MHPPACTPYKTYPY,
Mepbl 110 60pbOe ¢ M3MeHeHneM KIMMaTa U Ipyrue MHBeCTUIMIOHHO-eMKIe IPOEKTDL.
Tun pabounx MecT, co3fjaBaeMbIX B TAKUX CTy4asX, OyieT B OCHOBHOM Cpe/JHEeOIIaul-
BaeMbIM, YTO, KaK 0XKI/JaeTcs, 60/Ibllle BCETo IIOB/IMAET Ha APYTIe OTPAC/IN, TaK/e KaK
CTPOUTENBCTBO, MOHTAK MHXKEHEPHBIX CUCTEM 1 T. Ji.

besonactoe enedperue V.

HecmoTps Ha TO, 4TO MBI IO/Ib3yeMCsl IIPEVMYIIECTBAMU POVI3BOAUTEILHOCTI
9TVX OBICTPO Pa3BUBAMOLINXCA TEXHONIOTNI, HAM HEOOXO/VIMO aKTMBHO 3alIMIIAThCA
OT PUCKOB J CMATYATh /II00BIe OIacHOCTH. PaboTa ¢ JaHHBIMY BCer/ja CBSA3aHa C pUCKa-
MU, KOTOpble HeOOXOAMMO YUNTBIBATh. ITO 6e30MACHOCTD JAHHBIX, 3alIUTa JTNYHBIX
IAHHBIX, MOIIEHHNYECKOe VCIOIb30BaHNe, MOTeHIMAIbHbIe IPOOIeMbl ¢ TIpeaB3s-
TOCTbIO. [IpaBUTE/NIbCTBA, IPEAIPUATUA M OTAE/IbHBIE IUIIA JO/DKHBI 9QPEKTUBHO 1
OTBETCTBEHHO PEIIaTh BCE STV BOIPOCHL

Opeanu3ytimeco ons Agile.

[TockonmbKy pabOTHNMKAM IpefIaraeTcs BIIIONHATD 00/IbIle TBOPUECKOIT pabo-
ThbI 11 IIPOEKTOB VI MEHbIIIe 3aHMMATbCA IIOBTOPSIOLIeNics paboToll, peKOMEeH/yeTcs,
4TOOBI OHM Jle/Ia/IN 3TO C OOJIbIIeil aBTOHOMUEN 11 BO3SMOXKHOCTAMM I IPUHATHA
pelieHnii.

KopropatuBHast Ky/nbrypa sIBISETCS CYLIECTBEHHBIM UM BaXHBIM MOMEHTOM B
AHHOM ciTy4ae. [/ moompenns TBOpYeCTBa 1 SKCIIEPYMEHTOB HeOOXOIMMO KY/Ib-
TUBYMPOBATb OTKPBITYIO KY/IbTYpPY, KOTOpas HO/DKHA PACIPOCTPAHATLCA Ha IPUBJIe-
YeHMe JTIofiell K IPUHATUIO PelleHNIT, KOTOpble I3MEHAT MX pabouylo Cpefy 1 3ajaun,
KOTOpbIE OHM BBIIONHAIT. KoMITaHM Takke JO/DKHBI MI3MEHUTD CBOM pabodne mpo-
IIeCCBI U CTPYKTYPBI, KOTOPbIE II03BO/IAT IPOEKTHBIM IPYIIaM OecIperAaTCTBEHHO
cobuparp U pa3byuparb MPOEKT, IPEROCTAB/IsAs PabOTHUKAM MeHee TPaaMUIVIOHHbIE
(YHKLIMOHAIbHbIE OTPAHNYECHNA.

O6cyxpmenne

KakoBo 6yznymjee pabodero mecta — TeMa, KOTOpas BBI3bIBAET MINPOKNUIL pe3o-
HAaHC ¥ O0OCYXXflaeTcs pas/MYHbIMY 3aHTEPECOBAHHBIMM CTOPOHAMI: BJIACTAMI,
IPEeANpPYATIAMI U OT[e/IbHBIMY pabOTHKAMI. B TedeHe JOBOIBHO JJO/ITOTO BpeMe-
HJ VICCTIEIOBATENN, B/IACTY M KOHCY/IBTAHTBI IIBITA/INCh ONPENeIUTb, KAK MOXKET BBbI-
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IIAfeTh pabodee MecTO B OyAylieM M Kak JICIOJb30BaTh €ro Ha 671aro obuiecTsa 1
5KOHOMUKI, ¥ KaK €TI0 ¥i3MeHeH!s IOB/IMAIT Ha JTIOfell ¥ CaMble MOJIOfible IOKO/IEH N,
KOTOpBIe OYAyT Ha4yaTh paboTaTh B OyAyLIeM.

HecmoTps Ha BbICKa3aHHbIe Pa3Hble MHEHN, 00lIlee MHEHIE COCTOUT B TOM, YTO
TEXHOJIOTMYeCKOe Pa3BUTHE OBICTPO CTUPAET PA3MINIMA MeXIY pabOTOIL, BBINOMHSE-
MOJI JIIOABbMM ¥ MAlIVTHAMY, ¥ QITOPUTMAaMI, YTO IIpVBefeT K TpaHCHOpMALY I7I0-
6anbHOTO phIHKA Tpyfa. [Ipy MpaBuIbHOM YIIpaBIeHNN 3Ta TPaHCHOPMALVA MOXKET
IPVBECTU K HOBOJ 9pe pabOoThl, HOBBIM pabouyM MecTaM 1 00pasy >KU3HU JIOfiel.
Ho B crrydae mmoxoro ympasieHNs 3TO MOXKET CO3/jaTb HOBble POO/IEMBI, TaKie KakK
yCUIeHVe HepaBeHCTBA, yBeIYeHe paspbiBa B HABBIKAX U MOIAPM3AINA O0IIIeCcTBa.
HecomHenHo, ceifyac camoe BpeMs BIMATH Ha Oypyee.

Xots noppo6HOe 06Cy>K/ieHNe BO3SMOYKHOTO BIMAHMA aBTOMATH3AIMy paboumx
MeCT B Pa3HBIX CTPAHAaX BBIXOJMT 3a PaMKM 3TOi CTaTby, BA)KHO OTMETUTD B/IVIAHME
HaJIeXaIVX MHBeCTUINI B TexHooruy VIV Ha saTpathl Ha pabo4yio CuTy M HaBBIKH,
KOTOPbI€ MbI MO>KEM IIPEBUIETD B CTPaHAX C Pa3BUTON SKOHOMMUKOI, U CIE/IaTh HEKO-
TOpBbIe BBIBOJIBI YoKe ceiidac. Hampumep, 1o 3aK/Ir049eHNIO OHOTO 13 MICCTIE0BAHNI], B
1997 . nob6aBIeHHasA CTOMMOCTD [35] Ha Jo/UIap 3aTpar Ha pabouyIo CUTY B IIPOMBIII-
JIEHHOM IIpou3BOACTBe Mekcuky ObUta B iBa pasa Bbiure, yeM B CIIIA. K 2013 r. ata
PasHNUIA 3HAYUTENBHO COKPATU/IACh U cocTaByuIa MeHee 15%. IIpunuMas Bo BHMMa-
Hye 06'beM MHBecTUINIT B TexHONMoruu VIV B pasBUTBIX CTpaHaX, MO)KHO IIPOTHO3M-
POBaTh CIBUT 9KOHOMIYECKOTO ITPEMMYIeCTBa B 3aTpaTax Ha pabovuyo CUITY, YTO IO-
B/IUAET HA CTPYKTYPY IPOMBIIUIEHHOCT! PasBUBAIOLIMXCA CTPaH, TAKMX KaK CTPaHbI
IOro-Bocroynoit Asun nam fpyrue CTpaHbl ¢ PasBUBAIOLIENCA 9KOHOMMKOIN, IIyTeM
M3MeHeHNUs pabodux 3a/jad B TAKUX OTPAC/IAX, KaK IPOM3BOACTBO OfEXK/bI, 00yBH,
TeKCTWIA WIN COOPKI 3/1eKTPOHVIKIL

Hamm pesynpraTel npefcKasblBalOT pe3Koe yBenndeHMe crpoca Ha HaBbiku VL.
KonmmdecTBo fo/KHOCTEl, TpeOYIOIMX TAKMX HABBIKOB, YBEIMUMIOCh B JIECATD Pas3
¢ 2010 no 2019 rox u B yeThIpe pasa 1o goye BakaHcuil [6]. Hambonbas fons Ba-
KaHCUI, cBA3aHHBIX ¢ MV, mpuxoamTcs Ha CeKTOpbI MH(OPMALMOHHBIX TEXHOIOT I,
po¢eCcCHOHANTBHBIX YCIYT, (GMHAHCOB 1 MPOMBIIIEHHOTO IIPON3BOACTBA. PacTyiee
U3MEHEHME CIIPOCA 3aMETHO ITOYTH BO BCEX OTPAC/IAX, BK/IK0YAs, HAIIPUMED, CENTbCKOE
X03AICTBO, JIECHOE XO3AIICTBO 1 PHIOOTIOBCTBO, B KOTOPBIX IIPAKTUYECK He OBbIIO OT-
KPBITBIX BaKaHCHIT. MHOTO JIET Ha3a/.

Taxoke ObIIO OOHAPY)KEHO, YTO CYIECTBYIOT CYI[ECTBEHHBIE PA3NTUuMA MEXIY
NPeNpUATUAMY, KOTOPbIE JIENIAl0T YIOp Ha HaBbIKM VIV mpu momcke TanmaHTOB, U
TeMI, KTO He 0OpalljaeT Ha 9T0 BHUMaHUA. B nepexpecTHOM aHam3e GupMsl ¢ 6oree
BBICOKOJI pPBIHOYHOJ CTOMMOCTBI0, 6071ee BrIcoKoI MHTeHCuBHOCTbI0 HVIOKP 1 60m1ee
BBICOKVIM 3aIIacaMi IEHeKHBIX CPEICTB IMEIOT 60jIee BHICOKYIO HO/0 BakaHcii VIV

B 1e1oM HeCKOMbKO MCCe0BaHMIT TIOKA3bIBAKOT 3HAYNTEIbHOE YBEINYEHVE Hall-
Ma KBa/muuupoBanHoro nepconana no VMV, Haseiku VU Taxoke obecrmeunBaioT
3HAYUTE/IbHYIO Hafl0ABKY K 3apabOTHOII I/IaTe B Pa3IMYHBIX OTPAC/IAX.
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[IprBeneHHbIe B CTaThe JTaHHBIE O COCTaBe PabOUelt CIIbI, KOTOPbIE COPOBOXK/IA-
I0TCSL MHBECTUIMAMM B TexHOMoruu VIV, Taxke MOTyT CHOCO6CTBOBATh HAIIEMy I10-
HMMAaHUIO TOro, Kak VI Bimsier Ha pabodume 1 IMPOM3BOACTBEHHBIE Tporecchl. Kak
npefcKasarenbHad TexHonorus VIV ymydinaeT BO3SMOXKHOCTH /TIOfI€N [e/aTh MIPOTHO-
3bl ¥ IPMHMMATD peLIeHN, YTO, B CBOK0 OYepelib, CHIKAET CIIPOC Ha yIIpaB/IeHYeCcKIe
pomxkHOCTH. HecMoTps Ha 3T0, TexHonoruu VIV He IpUBOJAT K CHIDKEHUIO CITPOCa Ha
BBICOKOKBA/IM(UIVPOBAHHBIX PAOOTHUKOB, HAIIPOTYB, YBE/IMIMBAIOT KOO BBICOKO-
KBa/IMUIMPOBaHHBIX PAaOOTHMKOB Ha YpOBHe KoMmaHumy. [lanpHeiiliee IIOHMMaHMe
B3aMMOCBA3€eN MeXAy TexHonoruamu VIV, onepanmoHHbIMU IpoLieccaMy U X BJIN-
sHJMEM Ha OPTaHNU3AIMI0 MO>KET CTaTh MHTEPECHOI TeMOIT /I M3y4eHNA B Oy/yIIeM.

OpHako yXe ceif4ac NOHATHO, HACKO/IBKO BOKHO pa3pabaThIBaTh U peann3oBbl-
BaTh IPOrpaMMbI 00y4eHNsI Ha IPOTsHKEHNN BCel KM3HM, IIaHbI IepeKBanuduka-
IV VI TIOBBIIIEHVS KBa/MVKAIIMY HA HAIlMOHAIbHOM ypoBHe. [IpuHnMas Bo BHUMa-
HIie pEKOMEHJAINY, JAaHHBIE B 9TOJ CTAThe, 3TO TAKXKe MOXKET ObITh IIOOTBOPHBIM
Ui OYRYIIUX VICCIEOBAHMIL IDTO MCC/IEfOBAaHNE MOXKET IIPUBECTHU K JJATIbHENIIeMY
COTPYJHUYECTBY MEX]Y IPaBUTEIbCTBAMU ¥ KOPIIOPaTMBHBIM IE€PEIOATOTOBKON B
OTZIe/IbHBIX CTPaHaX U perroHax.

Kpome Toro, 6bIcTpble M3MeHeHNsI B HOBBIX TEXHOIOTYSX, IIPUBOJAIIYE K CMEHe
pabouux poseit U HaBBIKOB, TPEOYIOT TOpasao OOMblIel CKOPOCTH, YeM KOra-mbo B
pouuIoM. BoT nodeMy pelieHus 1 BOSMOXKHOE COTPYAHIMYECTBO MEXJY IMpefIpus-
TUAMY, TIOJINTUKAMY 1 OT/Ie/IbHBIMY JIML[AMM B 00/1acTV 00ydYeHNs Ha HPOTSKEHUN
BCelT )KM3HY IPUOOpeTAIoT BCe OOoMblliee 3HAYEHNE M OTKPBIBAIOT IIVPOKVIE BO3MOX-
HOCTH Ji14 OyAyIIero napTHepCTBa.

BoiBoab1

TexHomorny aBTOMaTN3aIMN U ICKYCCTBEHHOTO VIHTE/IIEKTa MEHAIOT 9KOHOMUKY
VI BIVUSIIOT Ha OM3HeC, OKUAETCSA, YTO OHM OYAYT CHOCOOCTBOBATH S9KOHOMIYECKOMY
POCTY, OBBIIIAsA IPOM3BOAUTENPHOCTD TPY/A U pellias coluanbHble mpobmembl. Ha-
PARY € 9TUM, 3TY TeXHONOTMM OYAYT CHOCOOCTBOBATH TpaHCPoOpMaLy pabodero Me-
CTa M BOCTIPUATHS CaMOii paboThL.

Oxxmnpaercs, 4to VIV n3MeHUT pHIHOK TPy/a, U3MEHNB HabOp TpeOOBaHMIT K Ha-
BBIKaM 11 codeTaHue npodeccuit. TeM He MeHee, OXKMIAETCS, YTO 3TO He IPUBEET K
COKpAIIIEHUIO 3aHATOCTH.

[To HeKOTOpBIM MpodeccrsaM MPOTHO3UPYETCA CEpPbe3HBIN Claj, HO HAPAAY C
9TUM MOSABATCS pabodme MecTa JPYTMX TUIIOB. ABTOMaTM3auus pabodymx MecT He
006513aTe/IbHO IPUBOINT K MCUE3HOBEHNIO TTpodeccuit. ITO cKopee BeleT K Tpanchop-
Marnuy mpodeccuit, TOCKOIbKY MAIVHbI, /ITOPUTMBI 1 4eI0BEYeCKIIl TPYZ OYAyT Ho-
IOJIHATD JIPYT IPYTa Ha pabodeM MecTe.

Bractu n 61M3HEeC HECYT OTBETCTBEHHOCTD 3a TO, YTOOBI ITOT IEPEXOf| MPOLIeT
IJIAJIKO, CO37IaBas YC/IOBMA U Cpefy, CIOCOOCTBYIONIVE IHHOBALVIAM ¥ Pa3BUTUIO HO-
BBIX TEXHOIOTUIA.
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PaboTHMKaM Mo)keT MOTpe6OBaThC MepeKBamMpMKALA VTN HOBbILICHNE KBa-
nuduKanum, 9To0BI AJANITUPOBATHCA K PEOpraHM3alny 3a/jad U MOSBICHNI0 HOBBIX
3a/jad, a TaKoKe MePeKUTb BO3MOKHYIO ITOTEPI0 pabOThI U COPYEHTIPOBATHCS P T1e-
pexofie Ha HOBYIO paboTy. IT0 OyzieT 03HAYaTh He TOJBKO MPHOOpeTeHNe HABbIKOB,
cBaA3aHHBIX ¢ VIV, HO 1 mpuo6peTeHe HaBLIKOB B 00/1acTAX, B KOTOpbIX VIV He MoXkeT
paboTaTh TaK XOPOLLIO.

[IpopyKTUBHOE COTPYRHMYECTBO MEXAY MIOABMIU ¥ poOOTaMM MOJIOKNUT HAaYajIo
IIepMOZly HOBOI pabOThl M 00eCHeunT KOHKYpeHTHOe mpemmylnectso. [loTeHnmarn
sddexTuBHOrO NpuMeHeHuA VIV 3aBUCUT OT COTPYAHMYECTBA JIIOAEN M MAIINH, KO-
TOpOe ITOMOXKET CO3/JaTh HOBBIIL OIIBIT J/Is1 KOHEUHBIX IOJIb30BaTeNIel U pa3paboTaThb
IPOLYKTBI, YCIYTY U PBIHKY, KOTOPBIX paHbllle He CYIeCTBOBAIO0. ITO obecreunBaeT
peanbHyI0 BO3MOKHOCTD VIV 1141 yenmoBeyeckoro obmecTsa.

[TockonbKy B HacToAljee BpeMs MHOTVE KOMIIAHMM YYacTBYIOT B ILQpoBOIL
TpaHchopManuy Ou3Heca ¥ KaJjpOBbIX CTPATETVAX, Y HUX eCTh MHOKECTBO BO3MOX-
HOCTeI1 MICIIO/Ib30BATh HOBbIE TEXHOJIOTUM, TAK/€ KaK aBTOMATU3aLVA, J/IA YTy 4LIeHNA
CO3[aHVA 5KOHOMIYECKOI LIEHHOCTY 33 CYET BHEAPEHM HOBBIX BUIOB JJEATEIbHOCTH,
yIydlIeHVs KadyecTBa pabovero Mecra, M3MEHUTD TPaAULMOHHBIE WM CO3/aTh HOBbIE
npodeccuyt, KOTOpble HUKOT/A He BBIIOMHSIICH paHee TOIbMM, YTOObI MCIIOIb30BaTh
BeCb IIOTEHIMAJI CBOeiT paboyest CUJIbL.
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Abstract. Rapid technological developments in Artificial Intelligence technologies and
its multiple applications on the workplace have stoked many fears and speculations in
the society about possible job loss. Current studies report no decrease in demand of
high-skilled workers associated with Al technologies. Also, there are no evidences that
they will displace jobs in the near future. More companies keep on using and scaling
Alin nearly every industry. Most of the businesses are getting benefits after implemen-
tation of Al. Most of the progress Al made relate to highly-educated and skilled occu-
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performed and delegate them to humans or robots. Al will not only lead to automation,
but will also complement labor. Implementation of Al technologies widely across all
industries still face challenges. Part of the limitations is technical related, there are also
potential issues with data protection, its fraudulent use and cybersecurity are the main
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benefit from the increased productivity and working performance. Focus should be on
ensuring the transition to new technologies is smooth and stressless.
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Introduction

ecent technological advancements in Artificial Intelligence (Al) initiated nu-

merous discussions about large-scale job loss, because of its ability to au-

tomate a wide and continuously expanding set of tasks, and its potential to
affect every sector of the economy.

Furthermore, use cases of the recent decade raised the concerns about employee
well-being and the broader work environment, keeping in mind the opinion that Al
may soon become commonly used in the workplace and threaten and humans’ place
in it. However, there is a possibility for Al also to complement and augment human
capabilities, leading to higher productivity, greater demand for human labor and
improved job quality.

From one perspective, dynamic development accompany technological change
and create uncertainty about the future of work. On the other one, many authors
agree that occupations are best understood as abstract sets of skills and that technol-
ogy directly impacts demand for specific skills instead of acting on whole occupa-
tions all at once.

This article studies the views on the current level of AI technologies implemen-
tation, recent changes in workforce composition due to technology advancement,
analyzes the sectors which are most exposed to working environment automation
using new technologies. Then it provides the outlook on the possible changes on
the workplace and working force requirements, summarizes the challenges of rapid
implementation and provides recommendations to address the challenges.

Current changes in the workforce composition

In the recent period Al has made the most significant progress in occupations
that are associated with non-routine and cognitive tasks that are usually performed
by medium and highly skilled employees. This type of workers rely on abilities Al
currently cannot provide, such as inductive reasoning or social intelligence. On top
of that, it is easier for educated workers to adopt and learn new technologies and
tend to participate more on new trainings which puts them in a better position to
use the opportunities provided by AI on the labor market.

Studies, performed in 2022 in changes of workforce composition and workflow
accompanying Al investments provide the view of how Al can transform the work-
place, production processes and organization [6]. As a technology applicable mostly
to work with cognitive abilities, AI improves the ability of a person to make deci-
sions, which, in its turn, increases the autonomy of the workforce in predictions and
reduces the demand for managerial staff.
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Comparing to the previous automation technologies that contributed to pro-
ductivity improvement, development of Al technologies is not associated with de-
crease in demand of high-skilled workers at the organizational level.

Studies also help to make conclusions about influence on the labor market. Al is
associated with the high-skilled labor and there are no evidences that it will displace
tasks that are commonly predicted to be displaced by Al such as routine tasks for
human resource, legal, administration. We will further shed the light on how Al is
influences the jobs at non-Al investing firms and on the overall effect on the labor
market as a whole.

Other studies show a substantial growth in need for skills associated with AI
[5]. The number of positions requiring Al skills has increased ten times from 2010
to 2019 and four times as a percentage of all vacancies posted.

A large share of job postings is focused in Information Technology, Professional
Services, Finance and Manufacturing sectors, but the increase in demand is visible
in the other industries. Likewise, the demand in AI skills is following from Comput-
er, Engineering and Science occupations and also in such occupations as Farming,
Forestry and Fishing which had almost zero demand for AI skills when the obser-
vation started.

In job postings studied with comparable other skills, the addition of AI skill re-
quirement increases the offered wage by 16%. Controlling for firm fixed effects, the
Al wage premium is almost 20%. This premium is significantly higher than premium
for other skills in the analysis.

There were also findings in substantial wage premium for non-Al associated
occupations in the firms with higher AI investment intensity. Findings suggest that
jobs that require software, cognitive, social, project management, and people man-
agement skills are complementary to Al jobs, while jobs requiring customer service
skills might be substituted by AL

Recent studies [1] formulated more formally the explanation which is tradition-
ally used as an argument why technological progress and labor-saving practices are
not followed by job losses: productivity increase is resulting in higher fuel demand
in the economy in general and generates more job openings, although, as a rule, in
areas other than where the initial performance improvements occur. There are nu-
merous ways in which productivity improvements and demand can be linked.

Al at the workplace current use cases

Al adoption is on the rise in almost every industry, but opportunities are different.
The research and survey made by McKinsey & Company shows the results that
the organizations implemented at least one of the AI use possibilities into their day-
to-day operations of product process at least for one work function or department.
Responses also show the share growth of firms applying Al in their processes or
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products within different functions [22]. This is an indication that more companies
are utilizing and scaling Al. Highly intensive in Al implementation companies are
much further in these efforts.

Analyzing different industrial sectors, we can notice increases in Al implemen-
tation almost in every industry in the recent years. Among the grow leaders retail is
the top performing sector where companies introduced one or more Al applications
in at least one function or department.
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ndustries generally using Al capabilities.
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By function, we find the most use cases in operations (RPA, predictive main-
tenance, production analytics, inventory and supply chain, robotics, invoicing),
general solutions (analytics, automated machine learning) and specialized solutions
(geo-analytics, conversational analytics, image recognition, e-commerce analytics),
marketing (personalized and context marketing, analytics), sales (forecasting, lead
generation, data input automation, lead scoring, agent coaching, sales analytics),
customer service (social listening, ticketing, call routing, voice authentication, re-
sponses, chatbots, call, survey and review analytics), HR (hiring, performance man-
agement, retention management, employee monitoring, building management, HR
analytics). There are also numerous use cases in Tech, Data processing and other
innovative functions.

We see that firms adopting AI technologies in the areas that support them in
their industries to capture value and benefits. For instance, respondents represent-
ing FMCG companies claim higher use of physical robots, which are usually more
often used in production and assembly, than any other application opportunities.
Respondents representing telecom industry inform that using virtual agents is com-
mon for their companies, which can improve customer-service operations, more
frequent than most of the other capabilities (Exhibit 1). Other high-performing
companies report that they implemented Al in sales and marketing.

Analyzing the report by geography, we see the results that show that the share
of Al adoption increased substantially in technologically advanced countries of Eu-
rope, Latin and North America, Asia-Pacific. High level of Al implementation puts
these regions together with China at the similar level of Al introduction and imple-
mentation at the workplace stating that Al is a global phenomenon at the workplace
while the intensity on the company level may vary significantly.

Al implementation champions tend to apply value-capturing techniques

From several researches and studies we see that most of the firms’ activities are
essential to fix the value at scale. In many cases these are analytics, business align-
ment and IT leaders focus on potential to capture value from Al applications in
every business sector. Activities include, but not limited in investing in talent and
ensuring that business and technical staff have the skills for successful scaling. The
survey studied suggests that these practices are essential for scaling Al but it is nec-
essary to keep in mind that respondents of the survey are more likely to say their
companies utilize such practices.

However, even Al high performers say that their most skilled staff use insights
they got from Al for daily tasks in decision making and less than a half systematical-
ly track a well-defined set of KPT’s for Al two practices, according to McKinsey, that
are critical to achieving acceptance and value by end users. In a similar way, only 35
percent of high-performing Al respondents declare that they have an active contin-
uous training program for their workers on Al technologies [22].
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Occupational Exposure to Al

Many companies across the globe are currently implementing Al in the work-
place alongside with significant investments in its adoption and implementation
making Al a part almost of every stage of employees’ work. It is widely used in re-
cruiting and onboarding, in talent development and process management.

Al becomes the main tool either to fully automate the working process or en-
hance and assist the workers in performing their tasks by using robotics, process
automation and other technologies.

The activities Al has made the most significant progress in relate to highly-ed-
ucated white-collar occupations. Thus highly-skilled occupations are among those
with the most significant exposure to Al technologies. These are Science and Engi-
neering, Business and Administration professionals, managers, Executives, people
working in Legal, Social and culture.

On the other hand, occupations where exposure is lowest representing profes-
sions where people are involved in physical activities. Such as: Cleaners, Agricultural
workers, Forestry and Fishery Laborers, Food cooking workers. These professions
rely on the abilities where AI has not been implemented much so far.

The research shows how Al exposure is distributed across different countries. In
most of the cases, an occupation’s exposure to Al is not high, fundamental differenc-
es between occupations are usually higher [21]. We can notice slight difference in
Al occupational exposure between Baltics and Northern Europe countries analyzed.
Also, studying the exposure between occupations, we can notice that distributions
across occupations in most exposed and least exposed countries are very similar. Ex-
posure will keep on being different across regions and industries due to differences
in many social and economic factors, different labor markets and their dynamics: in
developed economies with quite high salary levels, the exposure could be more than
two times higher than in such countries as India.

Al technologies are rapidly spreading around the glove and are expected to have
big effects on world economy. Giving the effect that we can suspect; it has become
critical to have data that allow us to study possible effects. Much of the work to be
done to identify the possible influence of AI to the labor. Therefore, it is becoming
increasingly important to be able to operate with trusted and reliable global data.

Drivers for AI implementation at the workplace

Most businesses can see the payoff from Al

With a reference to research, conducted by McKinsey & Company where they
studied about 33 cases of Al implementation in eight business functions. They also
studied the effect of implementation of Al in each of these activities on the revenue
and cost in the departments using Al [22]. Hereby, we provide the results which
concluded that Al is delivering a significant value for companies.
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A significant share of respondents reports that adoption of Al technologies in
the companies increased the revenue on more than 10 percent. The most gains are
reported from Al used in sales and marketing (price policies, probability of making
a purchase), supply chain management (sales and demand forecasting), product and
service development (designing the Al based products new for the markets). In its
report Accenture estimates that the firms intensively investing in AI-based technol-
ogies can boost sales revenues by 38 percent [37]. There is also an opportunity to
increase the employment level by 10 percent.

Additionally, about a half of participants report cost reduction resulted from Al
implementation. The most cases of cost saving can be found in manufacturing (opti-
mization of the output, energy and overall capacity) and supply chain management
(supply chain optimization).

Al provides analytics that help humans to take sound decisions.

The benefits of new human-AI collaboration are getting clear. A good example
is the recent Al-based algorithm developed by a team of scientists from Harvard
aimed to identify breast cancer cells with higher precision. When we compare hu-
man performance versus Al’s, pathologists identify the decease with 96 percent ac-
curacy while algorithm alone do that in 92 percent of the cases. But when human-AI
alliance is performing the job, accuracy of diagnostics increases up to 99.5 cases for
cancer biopsies identification.

Such a successful use case could be created due to human-AI ongoing collabora-
tion and training to help improve the effectiveness of it.

Economy and society as whole are getting more opportunities from Al intensification.

Besides value for businesses, as it was already mentioned above, AI technologies
make impact on economy, supporting its growth and may provide a significant pro-
gress on most societal challenges. It can influence aging and contribute to birth rates
increase, labor productivity, which is one of the major factors of economic expan-
sion. Al is also finding applications in many other areas: medical researches, climate
exploration, material science etc.

Future and trends of AI at the workplace

We can definitely say that the future is uncertain not just with respect to work-
place, but almost to any sphere of life. And it is also hard to be certain what to do
about the future. But it is important for us to take the guess about the future. With
regard to workforce economic outlook, the experience we possess does not allow to
predict the type of jobs which will be in high demand in the distant future. Even if
could have reasonable understanding which jobs will be eliminated in the future, we
need to be reasonably sure which jobs will be demanded then.

To make the forecasting more effective and accurate, it might make sense to
plan the future on the individual company level rather than the economy as a whole.
From the previous paragraphs we know that the firms with Al-focused strategies and
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investments are better suited and prepared for the new technologies adaptation and
better suited to new approaches. Furthermore, if we make an assumption that Al-
based technologies may decrease future jobs demand, it looks much more effective
to make the development program on individual employer’s level because region or
global-wide forecasts may only be used by the small group of employees at any time.
Also, in case an individual wishes to have a transition from one role to another, it is
much easier to do within the same organization where their company specific skills
and knowledge remain relevant and demanded.

To address the issue of uncertainty, first of all, we must admit that even presum-
ably good forecasting models provide us the most probable outcomes or estimations
of the most likely solution of our problem. Practical experience has shown that in
many cases even the most probable outcome is not that likely, this is why it is im-
portant to forecast second and even the third most probable solution. To address
these outcomes, scenario planning is one of the possible techniques. Another one is
simulation, where we can create the forecasting model and see the possible outcomes
by changing the values of initial variables.

Without doubts, companies have to be ready to face major changes at work. It
would be possible to automate about fifty percent of the activities (not jobs them-
selves) carried out by workers and assistants. The research of 2 thousand work ac-
tivities within 800 occupations provides the data about certain types of activities
that are easier to automate [3]. These are physically performed activities in fixed and
stable environments, data gathering and processing. These may be roughly estimated
as a half of all activities people perform across all industries. The lease threatened
activities include taking decisions, providing expertise, communicating with stake-
holders. Taking into account current level of technologies, it is possible to fully auto-
mate only 5 percent of currently existing professions, but almost all of them will be
affected in the future.

Can AT help to solve labor market issues? Most of the companies using Al tech-
nologies at the workplace tend to think so. They are either increasing the intensity of
Al use to reduce general hiring needs or on their way to develop a plan to use it. As
was already mentioned, AI comes with its own challenge for labor market: the need
to recruit skilled and often expensive Al talent. There is a number of cases when
companies slowed down their recruitment process because of the limited availability
of AI talent. Nonetheless, despite that the demand for AI and data science staft is
continuously increasing, there are ways to mitigate the recruitment slowdown.

Below are our recommendations of how companies could prepare their busi-
nesses for the future.

Businesses should reconsider the tasks to be carried out.

It is recommended to reassess the set of human teams and technologies available
to allocate the tasks and activities to humans or robots. This is not a one-time-task,
the process of such allocation should be ongoing to increase the its efficiency. Most
of the existing Al are not able to work autonomously and require human assistance

Vol. 1. No 1.2023 165



CURRENT DEVELOPMENT TRENDS

to interfere, input data, make necessary corrections in their operations. In many
cases where Al is supposed to take the decisions, it should be train by the people to
have the results of their work acceptable and useful for further use.

Al will not only lead to automation, but will also complement labor. As another
example of human - AI collaboration, we can provide the case when an analytic
needs to write a report based on dataset provided and collected by Al (high suita-
bility for machine learning) but then provide recommendations and guidance in it
which will require abstract reasoning and perceived to come from a human. Al is
expected to increase productivity not only by enabling companies to replace labor
with cheaper capital, but also by complementing workers enabling them to increase
their productivity by leveraging their social interaction skills and ability to reason
about novel situations.

Companies need to implement AI Governance.

To stay tuned with continuously evolving Al models, companies need to deploy
the governance models specifically designed for Al application which may influence
all the relevant stakeholders. The governance should include the risk, AI and busi-
ness leaders with new policies and procedures, roles and responsibilities. An exam-
ple of possible governance model to be used is Three Lines Model which was devel-
oped in 2008-2010 by the Federation of European Risk Management Associations
and was adopted by the Institute for Internal Auditors in 2013. The model describes
three lines of defense to apply for AI Governance:

 Creators, Executors and Operations

« Managers, Supervisors and Quality Assurance

 Auditors and Ethicists

In addition to three lines model, it is also recommended to use end-to-end gov-
ernance model. It includes all the stages of organization’s lifecycle.

Also, despite the possibility to employ and enhance much of the existing IT gov-
ernance and controls, it is very important that business leaders learn and understand
some Al and data science basics.

Companies need to understand their unique vulnerabilities.

Companies acting in different sectors of economy, such as finance, retail, utilities
etc., all face different kinds of risks from potential Al implementation: where it could
interfere into data sets and cause serious damage. It is important for the companies
to identify their unique vulnerabilities and define the risk from their specific Al
algorithms potentially to be used. It is effective to estimate the value of the possible
resulting financial, operational and reputational risks and the value of its mitigation
to take the decision about Al implementation and prioritization of efforts.

Companies need to control their data.

Most probably, the traditional ways to control the data handling are not suffi-
ciently robust to detect particular problems that can cause the risk associated with
Al use. It is important to pay special attention to issues in historical data and data
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acquired from third parties. When implemented, Al algorithms may creep the data
sets and allow to take biased decisions, therefore, they must be well designed and
managed from a very beginning.

Companies need to focus on employees.

The shortest way to implement Al at the workplace is to address Al talent short-
age. It is important to take and hire new specialists who already have the skills you
will need or can easily acquire them. Companies should consider teaching data sci-
ence, machine learning, software engineering, statistics and business leaders a little
of all from these fields. Such approach can also help to fill the communication gaps
and increase cooperation between the groups that work with Al

To mitigate the possible risks of biased Al at the workplace companies need to
diversify their teams with people with different backgrounds, gender, races. A di-
verse team bringing together business leaders, data scientists, engineers and other
professionals with different backgrounds and experiences will allow different views
on the possible threats and ways to mitigate them.

By implementing Al, companies will be able to reduce the need for routine work
and make the life of their employees easier and more engaging. By announcing the
plans and starting the process of Al implementation, companies can increase the
value the employees can give to them. Al can even help provide emotional support
at the workplace thus making employees happier.

Companies can assess and predict ROI of AL

There is no need for companies to implement AI models which don't focus on
important business issues. The more complex the task the more important that busi-
nesses aim at the right issue to solve. It is hard to quantify and measure AI's ROI
which are often initiated by strategic decisions or disruptions which never existed on
the market. However, businesses now are more likely to measure the value of impact
using new assessment methods. These can capture not just “hard” returns, such as
increased productivity, and “hard” costs, such as new hardware spending. They can
also capture “soft” returns, such as an improved employee experience, and “soft”
costs, such as increased demands on subject matter specialists’ time. The holistic
approach to Al, many existing use cases and practices also help to estimate the ROI
of new initiatives. It is also possible to use Al itself to model the impact and uncer-
tainties of Al initiatives and help to better allocate the resources.

When modelling it is important to make sure that all different approaches and
possible changes are tested and their impact is measured.

It may also be useful to consider portfolio approach to avoid ROI surprises as
companies may also work with product innovation: create and assess a mix of initi-
atives that will raise the likelihood of delivering the overall results companies need.

And we will finish from what we started: to effectively and precisely predict Al's
ROI, companies need to manage and govern not individual projects, but full life-cy-
cle. That can help them continually evolve strategy, fine-tune execution and find new
use cases for data — both avoiding downside surprises and identifying new value.
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Influence on employment

Despite the fact that Al is considered to be an emerging technology;, it is already
driving a strong demand for related talents across many industries [36]. It is already
here to stay in numerous economic sectors. This demand is predictably high in Scien-
tific and Technical services sectors, it also shows high levels in Manufacturing, Finance
and Insurance and administrative ones. Information sector is the sector people intend
to go first when they think about AI. However, there is a little empirical evidence how
Al influences the labor market to date and it will transform it in the future.

Jobs lost: by 2030 some occupations are expected to have significant declines.

Rapidly developing Al technologies will displace some people. Research shows
that about 15 percent of all the workers, or about 400 million people, could loss their
workplaces because of Al in the period 2016-30 [3].

The technical possibility to automate the jobs is the main reason that causing the
decline. There are also other reasons, such as development cost, labor market chang-
es caused by the quantity and quality of labor supply and its corresponding wages,
the gains due to human displacement that are mentioned in the adoption use cases
and last but not least, acceptance by society and its norms.

Jobs gained: There will be more jobs created during the same period.

Despite that many jobs are expected to be displaced, the increasing demand for
work is predicted which in its turn will provide more jobs. Such factors as higher
spending on social needs, growing incomes, expected new investments in significant
projects in energy, infrastructure, development of new technologies and their prac-
tical applications, contribute to this statement. The main beneficiaries from these
changes are going to be emerging economies, such as numerous Asian countries
where the working age population is increasing dramatically. Such a growth in econ-
omy and population will affect business dynamism and influence the productivity
increase and will keep on the growth of new jobs on the market.

Jobs changed: Jobs are expected to change as technologies will collaborate with
humans at the workplace.

There will be evident benefits from human labor complementation by machines
and this factor will cause partial automation to prevail. Dealing with repetitive tasks
will shift current jobs to automated systems troubleshooting and maintenance.

Challenges of AI implementation and its mitigation

Implementation of Al technologies widely across all industries still face chal-
lenges. Part of the limitations is technical related, such as need for significant data
training and difficulties to apply same algorithms across different applications. It
is hard to identify all the issues related to recent innovations. Potential issues with
training data, algorithms optimization, private data protection, fraudulent use and
security are the main challenges to focus.
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However, we can highlight the main challenges companies are facing now. The
set of occupations is expected to change as well as requirements for working skills
and educational background. Working activities will have to be reconsidered to
make sure humans and Al collaborate most effectively.

Higher emphasis on new skills trainings is expected.

Results of the research report that the majority of firms are getting ready for
Al-related personnel changes [22]. About 60 percent of respondents claimed that
their companies adopting Al have workers retrained during the past year. On top of
that, 83 percent of research participants have plans to retrain some of their workers
in the next three years because of Al implementation and 38 percent have plans to
retrain more than a quarter of the staff.

Al technologies at the workplace will increase the pace of shift in skills demand-
ed. Requirements for technical skills will grow rapidly. The demand for cognitive
skills, such as analyze of information, critical thinking, creativity will grow as well.
This will put a greater pressure on the existing workforce and firms to develop the
solutions that scale its skills along with the progress.

Some workers will probably need to reconsider occupations.

Requirements to change and develop new working skills may lead to the need of
change of occupational categories. Some of these changes are expected across sectors
and companies, but we should also expect that many will happen within sectors and
geographies. Occupations related to data processing and highly structured environ-
ments will see the decline, while occupations related to unpredictable environments
will meet increasing demand for work. Some other demanded occupations will in-
clude teachers, managers, tech and other professionals.

Automation is expected to influence wages in advanced economies.

The change in occupational activities will likely to put pressure on wages. Highly
automatable activities are the most likely to be substituted by Al and shift to higher
skilled jobs will happen. The number of high wage jobs will increase significantly
causing the rick that automation will increase wage polarization and income ine-
quality.

Many economies are already facing the challenge to properly educate and retrain
their workers to ensure they are able to meet the existing demands of employers [2].
In OECD countries, workforce education and training spending has been in decline
for two last decades. Worker transfer spending and relocation support also kept on
declining as a share of GDP.

In seeking solutions to problems, we must not slow down the continuous devel-
opment and application of new technologies. Businesses and governments should
benefit from developments in Al technologies that bring improved productivity and
work performance not as well as social benefits. Focus should be on ensuring the
transition to new technologies is smooth and stressless. Automation and produc-
tivity growth is a main contributor to job and economic development. This is why
support of investments and new Al technologies development is crucial.
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Addressing all the challenges it is important not to miss a critical observation:
Al technologies will not much influence the quantity of jobs, but rather job require-
ments and tasks.

Below is the list with our recommendations of the areas where main efforts
should be concentrated.

Fostering business dynamism.

The opportunity for entrepreneurship to develop further will result in new busi-
ness formation which, in its turn, will create new jobs and increase working perfor-
mance. Business dynamism depends on open and clear environment for small busi-
nesses and healthy competitive environment for large business. Simpler and better
rules, tax and other incentives will be required to accelerate the formation of new
business and increase the competitiveness of large and small enterprises.

Constantly improving education system and affordable trainings for changed
workplace.

Businesses together with authorities could contribute more to development and evolve
basic and advance skills via school educational systems and corporate trainings. A new
focus on creativity, critical and systems thinking, and adaptive lifelong learning is required.

Human capital investments.

As mentioned above, much attention should be paid to the training of employees.
Governments and authorities are able to encourage businesses to invest in human
capital by introduction of new tax incentives and benefits. Other ways to support
are jobs creation, building capabilities by providing training, increase wages, make
investments in other types of capital, not forgetting about R&D and technologies.

Workplace redesign.

Working process and workplace itself will require to be redesigned to satisfy the
new ways of working where humans collaborate with the machines and algorithms.
This is quite a challenge to fulfil safety requirements while designing creative en-
vironment. Companies are also changing as working process involves human-ma-
chine collaboration more than before and organizations are transforming to agile
ways of working with less hierarchy.

Properly planned and smooth transition for workforce affected.

As the technological progress is expected to cause the change of industry, place
of work and, in some cases, occupation itself, many people will require support to
have such a transition smooth and less stressful. Special transition programs should
be developed, tested, adopted and implemented to ensure this. Respectively, new
programs will require development of new systems and approaches.

Demand for work incentivization.

Decision-makers should consider the ways to increase the demand for work.
One of the approaches is new investments in infrastructure, climate change meas-
ures and other investment intensive projects. The type of jobs created in such cases
will mostly be middle-wage jobs, which are expected to be most affected in other
sectors, such as construction, engineering systems installation etc.
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Safe implementation of AL

While we are taking advantage of the performance benefits of these rapidly
evolving technologies, we need to proactively guard against risks and mitigate any
hazards. Working with data is always associated with risks which have to be taken
into account. These are data security, private data protection, fraudulent use, po-
tential issues with bias. Governments, businesses and individuals should address all
these issues effectively and responsibly.

Organize for agility.

Because workers are suggested to do more creative work and projects and in-
volved less in repetitive work, it is recommended that they do that with higher au-
tonomy and decision-making opportunities.

Corporate culture is an essential and important point in this case. To encourage
creativity and experimentation it is required to cultivate open culture which should
extend to involving people in making decisions that will change their work environ-
ment and the tasks they perform. Companies should also change their workflow and
structures that allow project teams to seamlessly assemble and disassemble, provid-
ing workers less traditional functional constraints.

Discussion

What is the future of the workplace is a topic which resonates broadly and has
been discussed among different stakeholders: authorities, businesses and individual
workers. For quite a long time, researches, authorities and consultants have been
trying to define how the workplace might look like in the future and how to utilize it
for the good of society and economy and how will its changes affect the individuals
and youngest generations who will start working in the future.

Despite different opinions expressed, the common ground is that technological
development is rapidly diffusing the differences between work done by humans and
machines and algorithms which will result in global labor market transformation. If
managed properly, this transformation could lead to the new era of work, new jobs
and way people live. But in case of poor management, it may impose new challenges,
such as greater inequality, wider skills gaps and society polarization. Undoubtedly,
now is the time to influence the future.

While the detailed discussion of the possible effect of workplace automation in
different countries is beyond this article, it is important to notice the effect of proper
investments in Al technologies on labor costs and skills which we can foresee in ad-
vanced economies and make some conclusions already now. For instance, as one of
the studies concluded, in 1997, value-added [35] per dollar of labor cost was twice
higher in industrial manufacturing in Mexico than those in the United States. This
difference had significantly decreased to less than 15% by 2013. Taking into account
the amount of investments in AI technologies in developed countries, it is possible
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to predict the shift in economical advantage in labor costs which will influence the
industrial structure of developing economies, such as South-East Asia countries or
other emerging economies through reshaping the work tasks in such industries as
apparel, footwear, textiles or electronics assembly.

Our findings predict a dramatic increase in the demand for Al skills. The num-
ber of positions requiring such skills increased ten times from 2010 to 2019 and four
times as a share of job openings [6]. The biggest share in Al-related job postings is
from Information Technology, Professional Services, Finance and Industrial Man-
ufacturing sectors the growing change in demand is visible almost in all industries,
including, for example, Farming, Forestry and Fishing which had almost no opening
few years ago.

It was also found that there are significant differences between businesses that
are focusing on Al skills when looking for talents and those who do not pay atten-
tion to it. In a cross-sectional analysis, firms with higher market values, higher R&D
intensity, and higher cash stock have a higher share of Al vacancies.

All in all, several studies show the significant increase of the recruitment of Al
skilled staff. AI skills also provide a significant wage premium across different in-
dustries.

An evidence noted in the article of the workforce composition which go along
with investments in Al technologies could also contribute to our understanding of
how Al is shaping the work and production processes. As a predictive technology,
Al improves the possibility of individuals to make predictions and take decisions
which, in its turn, reduces the demand for managerial positions. Despite that, Al
technologies do not lead to the decrease in demand of high-skilled workers, oppo-
site, it is increasing the share of high-skilled workers on the company level. Further
understanding of dependencies between Al technologies, operational processes and
their impact on organization could be an interesting topic to study in the future.

However, it is already clear how important it is to develop and implement life-
long learning programs, reskilling and upskilling plans on the national levels. Taking
into account recommendations given in this article, this could also be a fruitful are
for future research. This research could lead to further collaboration between gov-
ernments and corporate reskilling in selected countries and regions.

Also, rapid changes in new technologies resulting in shifts of the job roles and
skills demand at a much higher speed than ever in the past. This is why the decisions
and possible collaboration between businesses, policy-makers and individuals in the
field of lifelong learning are getting higher importance and provide significant op-
portunities for future partnerships.
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Conclusions

Automation and Al technologies are changing the economies and influence
businesses, they are expected to contribute to economic growth increasing work per-
formance and solving social issues. Along with this, these technologies are going to
fuel the transformation of the workplace and to perception of work itself.

It is expected that Al will transform the labor market changing the set of skill
requirements and mix of occupations. Yet it is not expected to lead to declining em-
ployment.

Serious declines are predicted for some occupations, but along with this, jobs of
other types will appear. Workplace automation doesn’t necessarily lead occupations
to disappear. It rather leads to occupations transformation as the machines, algo-
rithms and human labor will complement each other at the workplace.

It is in the responsibility of authorities and businesses to ensure this transition
will happen smooth by creating the conditions and environments that foster innova-
tions and new technologies development.

Workers may need to re-skill or up-skill in order to adapt to the reorganization
of tasks and new tasks appearance, and to weather potential job loss and navigate
transitions to new jobs. This will not only mean acquiring Al-related skills, but also
acquiring skills in areas that AI cannot perform so well.

Productive collaboration between humans and robots will start the period of
new work and provide competitive advantage. The potential of Al effective applica-
tion depends on humans and machines collaboration which will help to create new
end user experiences and to develop products, services and markets which never
existed before. This provides the real opportunity of AI for human society.

As many companies nowadays have been involved in business digital transfor-
mation and workforce strategies, there is a big number of opportunities for them
to leverage the utilization of new technologies, such as automation, to improve the
creation of economic value by introduction of new activities, improvement of work-
place qualities, change the traditional or create new occupations which have never
been performed before by human workers to utilize the full potential of their work-
force.
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