OrnaBneHue

I'maBa 1 ITonpriBHOE M3MEHEHME OITHABKO . eeeeeeeeeeeeeeeeeaaenn 7
I'maBa2 MM Kak HOBOE I/IEKTPHUUECTBO ...ccovuvvrvreerinnnnnrennns 19

I'maBa 3 OrtnenseM XaI: peaIMCTUYHBIN B3I
Ha MCKYCCTBEHHBII UHTEJITIEKT
KaK Ha OOIIEIOCTYITHBIA PECYPC ...vvvrevrenrenrenvennens 41

ImaBa 4 B nownckax nyTei co3gaHus
VHTEJIEKTYaTbHBIX MAIIMH .....ovveveereenreereeenennes 107

[naBa s  [nybokoe oOyuenue u Oyayiiee
HCKYCCTBEHHOTO UHTEIIEKTA «..evovvevevenrveneneenenes 125

[naBa 6  JIukBumauus paboymx MECT U SKOHOMHYECKHUE
nocnenctsus BHeApeHUs VM ........ooooveeennnnin. 179

[maBa 7 Kuraif 1 nosiBrieHne rocygapcrsa TOTaIbHOTO

MH-HAZB0PA «eevveiiiiiiiiiiiiiiiiiniiicecee i 221
ImaBa 8  Puckwy, conmyrcrByromume MA.................o. 255
3akmouenue. MIM: nBa BapuanTa Oyay1uero......289
BIarOmaPHOCTH ....ccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiiirencccceeee e 205§
TIPUMEUAHHS . ...oevviiiiiiiiiiiiiiiiiiiiiiiicecen e ee e 296
[TpeAMETHO-MMEHHOM YKA3ATEIIB ...vvvvvreeiinrnreeeenunneeeessnnneens 320

OB ABTOPE ...ceveevtireiieitententetententestesteeie et eieese ettt ensenenaenee 324






FrMABA 1

[loopbIBHOE
M3MEHEHME
brn3ko

PUILATOTO HOSIOPSI 2020 rofa JTOHJOHCKAs KOMITaHHSI

DeepMind, crienuanusupyromasicss B 0671acTi UCKyC-

CTBEHHOTO MHTE/JIEKTA, — OHAa NPUHAIJIEXUT XOJ-

nunry Alphabet, B kotopslit Bxogut Google, — 00b-

sIBUIa 00 OLIETIOMJISIIOLIIEM, BO3MOKHO 3II0XaIbHOM,
npopsiBe. Peub 11a 06 MHHOBALUK B 06/1aCTH BHIYUCIUTEBHOM
6uoIoruM, KOTopast CliocoOOHa MOTHOCTBIO NPeobpasuThb chepy
€CTeCTBEHHBIX HayK M MeIuLMHBI. KoMmmanuu ymanock ¢ momo-
IIBIO TIyOOKOM HEMPOHHOM CETH MPeNCKA3aTh KOHEUHYIO CTPYK-
Typy CUHTE3MPYEMOH B JKUBOH KJIETKE MOJIEKYIIbI HeKa, UCXOMS]
U3 FeHETUYECKOTO KOa. DTO COOBbITHE CTATI0 UTOTOM IIOJTyBEKO-
BOT'0 Hay4YHOT'O IIOMCKA ¥ 03HAMEHOBAJIO ITOSIBJICHUE TEXHOJIOTHH,
KOTOpast CyJIUT HaM GecrpelieJleHTHOE IIPOHUKHOBEHHE B TAMHBI
JKM3HH, a TAK)Ke HACTYIIEHUE HOBOM 3MOXM MHHOBALMK B 00/1a-
CTH MeIULVHBI U (apMaKOJIOIUH.

Morekybl 6e/1Ka — 3TO AJTMHHbBIE LIEITOYKH, 3BEHBSIMH KO-
TOPBIX SIBJIFIOTCS 20 aMMHOKUCIIOT. Tensl, ygactku JHK, 3amaror
TOYHYIO ITOC/IEOBATEIBHOCTb aMUHOKHCTIOT, COCTaBIISIIOIINX MO-
nexyny 6enka, GaKTHUECKH peLEeNT ee U3roToBaeHus. OLHAKO
9TOT reHETUYECKUI PEeLIeNT He OroBapuBaeT (OpMy MOJIEKYIIbI,
KOTOpasi MMeeT pellalollee 3HaueHHe I ee (PyHKIIMOHHUPOBa-



8 BJTIACTb POBOTOB

Hus. DopMa sgBsieTcss pe3yabTaToOM aBTOMAaTHYECKOTO CBOPavM-
BaHMS MOJIEKYJIBI B UPE3BbIYAHO CJIO’KHYIO TPEXMEPHYIO CTPYK-
TYpy B T€YEHHE HECKOIbKMX MUITMUCEKYH[ IIOCTIE €€ CHHTe3a
B KJIETKE?.

IIpenckazanue TpexMepHOM KOH(UIypaluy, KOTOPYIO IIpH-
MeT MOJIeKy/Ia GesKa, — OJIHA M3 CAMBIX IPaHIHO3HBIX HayYHbIX
npo6yeM. YHCI0 BO3SMOKHBIX BAPUAHTOB CTPYKTYPHI IIPaKTHYe-
CKU GeCKOHEYHO. YueHble ITOCBSIIAIN PELeHHIO 9TOH 3a1a4H BCIO
CBOIO NTPOQeCCUOHAIBHYIO JKU3Hb, HO Pe3y/IbTaThl MX COBMECT-
HBIX YCHIMI 6bUTH CKpOMHBIMU. DeepMind ncrionbayer TexHo-
noruro MU, BnepBble NPUMEHEHHYIO KOMITAHMEH B CHCTEMax
AlphaGo u AlphaZero, ©3BeCTHBIX TpUyMQaTbHbIMU 1100€JaMU
HaJ JIOAbMU — JIYYIIMMHU B MHUpE€ UTPOKaMHU B TaKue€ HaCTOJIb-
HBI€ UTPBI, KaK ro ¥ lmaxmartel. O4eBUIHO, OOHAKO, YTO 30Xa, KO-
rna MM accouunpoBasicst INIaBHBIM 0OPa3oM C UIpaMH, OIU3UTCS
K KoHLy. CriocobHocTh AlphaFold mpenckasbiBaTh CTpyKTYypy 6en-
KOB C TOYHOCTBIO, He yCTyMalollel JOPOTroCTOSIIMM U KPOIIOT-
JIMBBIM TaOOPATOPHBIM U3MEPEHUSIM C HCIIOb30BAHUEM TaKHX
METOZOB, KaK PEHTTeHOCTPYKTYPHBIA aHa/IN3, — HEOCIOPUMOe
CBUIIETE/ILCTBO TOTO, YTO UCCIeNOBaHUS B Cpepe UCKYCCTBEHHOTO
WHTeJI/IEKTa IPUBE/IU K MOSIBJIEHUIO HAyYHOTO MHCTPYMEHTA, CIIO-
COGHOro MpeobpasoBaTh MUP.

OTOT NpOPBIB NPOU3OILIET B TO BPEMS, KOIIa Ha 3eMJIe IIPaKTH-
YeCKH He OCTaJIOCh JIIOJIEH, He BUMIEBIINX U300 paskeHHsI ITeYayIbHO
U3BECTHOM GEIKOBOM MOJIEKYIIBI, (PYHKLIHsI KOTOPOI Ipenornpe-
JeJISIeTCsl €€ TPEXMEPHOM CTPYKTYpor. Peub umer o cmaiikoBoMm
6eJike KOPOHABHPYCA, CBOETO POZia CTBIKOBOYHOM MeXaHHU3Me, I10-
CPeICTBOM KOTOPOIO BUPYC NPUKPEIIIAETCA K KJIETKE U 3apaykaeT
ee. Hayunslit mpopsiB DeepMind naput Hanexay, 9To K Caenylo-
1€l MaHIeMUM Mbl OyZieM ITOATOTOB/IEHbI 3HAUMTEIIBHO JIyYILIE.
OIHO 13 BO3MOYKHBIX TIPUMEHEHUH CUCTEMBI — OBICTPBII Tepe-
6Op CYILECTBYIOIIMX JI€KaPCTBEHHBIX CPENCTB B MOMCKAxX Hau-
601ee 3 PeKTUBHBIX IIPOTUB HOBOTO BUpyca. Braromaps atomy
IeHCTBEHHOe JledeHre OymeT HOCTYIIHO Ha CaMbIX PaHHUX CTa-
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IMSIX BCIBIIKY 3a6071eBaHust. [IOMMMO MPOYEro, TEXHOIOTHSI
DeepMind oTKpbIBaeT mepes HaMU Lieblii PsiZi BO3MOKHOCTENH,
Cpeny KOTOPBIX pa3paboTKa HOBEHMIIMX JIEKapCTB U Gostee ri1y6o-
KO€ IMOHUMAaHHe TIPUYMH IOSIBIEHHsI OIIMOOK Mpy POPMHUPOBaA-
HHU CTPYKTYpbI 6e/ka — COOEB, CBSI3aHHBIX C TAKMMH HeIyTraMu,
Kak auabet, 60me3Hb Anblreiimepa U 60me3Hb [TapKUHCOHA.
Korza-Hubynp aTa TEXHOIOTUSI HAAET IPUMEHEHHE U B OPYTHX
cepax, HaIpUMep, TIOMOKET CO34aThb MUKPOOOB, CITIOCOOHBIX
pasnaratb OTXOIBI BpOoZe IUIacTHKa WUiau Hedrtrd. MHBIMU Cr0-
BaMM, 9Ta UHHOBALIMS CIIOCOOHA YCKOPHUTH IPOTPECC IpaKTHye-
CKU B M000# 061acTH GMOXUMHU U METULIMHBIL.

3a mocrenHee mecsTUeTHE pa3pabOTYMKHU MCKYCCTBEHHOTO
HHTEJIEKTA JOOWINCH PEBOJIOLIMOHHOTO TIPOPHIBA U CTaIU TIPE-
J1araThb BCe GOIbILE TPAKTUYECKUX PELLIEHMI, TIPE0OPasyIOLIMX MUP
BOKPYT Hac. [JTaBHBIM yCKOPHUTETIEM TIPOTPECCa SIBIISIETCS «ITyOOKOE
o0y4eHre» — MEeTO[ MAIUIHHHOTO OOyYeHHsT HA OCHOBE KCITOJIb-
30BaHUSI MHOTOCJIOMHBIX HEMPOHHBIX CETEeH Haronobue TOH, 4To
npumennaa DeepMind. BasoBele mpUHIMIIBI pabOTHI ITyOOKHUX
HEHMPOHHBIX CETEH M3BECTHBI YK€ He ONHO AeCATWIETUE, HO NTOC/Ie -
HUE [IOpasUTeIbHbIE JOCTIKEHUsT 00y C/IOB/IEHBI COYETAHUEM [IBYX
TeHJeHINH B pa3BUTHHM MH(POPMALIMOHHBIX TeXHOJIOTHI. Bo-iep-
BBIX, 9TO IOSIBJIEHUE HECOM3MEPHUMO G0JIee MOIIHBIX KOMIIBIOTe-
POB, KOTOpBIE BIIEPBbIE MTO3BOIUIIN ITPEBPATUTh HEUPOHHBIE CETU
B IeicTBUTENbHO 3((eKTUBHbIE HHCTPYMEHTHI. BO-BTOPBIX, 3TO
HaKOIJIEeHHEe KOJIOCCAJIbHBIX MaCCUBOB JIaHHBIX B CETOAHSIIIHEN UH-
(hopMalMOHHOM 3KOHOMHKE, KOTOpble KPUTHYEeCKH BasKHBI IS
00y4eHusT HEHPOHHBIX CETel BBITIOTHEHHUIO TIOJIE3HBIX 3a1a4. Jleii-
CTBUTEJIBHO, JOCTYITHOCTh JAHHBIX B Macurabe Mpesxie HeMBIC-
JIMIMOM — 3TO, TIOKa/IyH, ONpenessIomMii (pakTop HbIHEITHEro
KOJIOCCAJTBHOTO Tporpecca. [7y6oKkue HeHpOHHbIE CETU BOUPAIOT
B ce0s1 M UCIIONB3YIOT JAHHbIE BO MHOTOM TaK JK€, KaK CHHUIA KUT,
KOTOPBIV MUTAETCS KPUJIEM: OH 3aI7IaThIBA€T OTPOMHOE KOJIMYECTBO
OpPraHMU3MOB B OTIE/JIBHOCTU HE3HAYUTEIbHbIX, HO B CYMMe Jalo-
LIMX SHEPIUIO 7151 OAAEP>KaHUS )KU3HA OTPOMHOTO OpraHM3Ma.
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[To Mepe TOro KaK UCKYCCTBEHHBIN UHTEJIEKT YCIIEIIHO TIPO-
HUKAeT BO BCe HOBbIE cepbl, CTAHOBUTCSI OYEBUIHBIM €rO TIpe-
BpallleHHe B TEXHOJIOTHIO YHUKAJIbHOM 3HauMMocTH. Hampumep,
B HEKOTOPBIX 06/IACTAX MEIMLIUHBI MTPUTIOKEHUS OIS JUATHO-
CTUKHU Ha OocHOBe MU ysKe He YCTYMalOT B TOYHOCTU JIYYLIMM
IOKTOpaM WM [ayke MPEeBOCXOHAT UX. [IOUIMHHBIA TOTeHIHa
nono6HO MHHOBALIMKM HE CBOIUTCS K €€ CIIOCOOHOCTH Iepeur-
parb Kakoe-HHOYIb MUPOBOE CBETUIIO, OH, CKOpee, CBsI3aH C Jier-
KOCTBIO MacCIUTAOUPOBAHMSI UHTEIIEKTA, 3aKIFOYEHHOTO B 9TOM
TEXHOJIOTUH. B CKOPOM BpEMEHH 3HAHMSI BBICOKOK/IACCHBIX Bpa-
Yeif-AuarHocToB OyayT 3a CKPOMHYIO IUIATY PaCcIpOCTPaHSThCS
Yyepe3 MHTEPHET [0 BCEMY MMPY U CTAHYT LOCTYIHBIMU [a’Ke
B PErvOHaXx, I/ie JIIOAM MPAKTUYECKH JIUIIEHbI BO3MOKHOCTH 00-
paTUTBCS K OOBIYHOMY Bpauy, He TOBOPS Y3KE O Jy4IIUX B MUPE
CIIeL[MaTUCTaX.

[IpencraBbTe TEMEpPh, YTO Mbl BO3bMEM KaKylO-HUOYAb Ypes-
BBIYAIHO CrIeln(UUECKYI0 MHHOBALMIO — CKayKeM, AHArHOCTHU-
YECKYIO CUCTeMY Ha OCHOBe MU MM MOAPBIBHYIO TEXHOJIOTUIO
DeepMind no MozenupoBaHuio 6eNKOBOI CTPYKTYpbl — M YMHO-
KUM €€ Ha MPaKTUYEeCKU HEOTPAHUUEHHOE YUCIIO TIPUIIOKEHUI
B IPYrux 06/MacTsIX, OT MEJULMHBI 1O €CTECTBO3HAHUS, MPO-
MBILJIEHHOCTH, TPAHCIIOPTA, SHEPTETUKH, YIIPABJIEHHs U 060
Ipyroi cepsl YeNI0BEYECKON NeATENbHOCTU. B pesysbrare Mbl
TOJTyYUM HOBBIii, YHUKA/IbHBIN [0 CBOUM BO3MOXKHOCTSIM 00111e-
IOCTYIIHBIA pecypc — MO CYTH, «MHTEJUIEKTYaIbHOE SJIeKTpUYe-
cTBO». [MOKMIA pecypc, CIIOCOOHBIA OMHUM ILETYKOM TIE€PEKITIO-
YaTesist HAIIPABUTh UHTEJIEKTYaIbHbIN MOTEHIIMAI TIPAKTUIECKH
Ha JII00YIO CTOSIIYIO Ilepes Hamu 1pobiemy! B koHeuHoM cuete
OH HAyYWTCS] HE TOJIBKO aHAIM3UPOBATh JAHHbIE U TIPUHUMATD
pELLeHNs, HO U pellaTh CIOXHbIE 3a7a4d U IaKe IPOSIBIIATh
KPEaTHBHOCTb.

Llenb 3TOM KHUIM — U3ydeHue OyayLiero pasBUTHS HUCKYC-
CTBEHHOTO WHTEJIEKTA, PACCMATPHUBAs €r0 He KaK MHHOBALIMIO,
a KaK 06/1a1aolIyI0 YHUKAIbHOM MacIITabUPyeMOCThIO U ITOTEH-
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L[UAJIbHO MOZIPHIBHYIO TEXHOIIOTHIO — MOLIIHBIA HOBBII 0611110~
CTYITHBIN pECypC, FOTOBBIM COBEPLIUTh TPAaHCPOPMALIHIO, B IIep-
criekTHBe GoJiee 3HAYMMYIO, YeM OBJIAIEHHE 3JIEKTPHUYECTBOM.
AprymeHTBI ¥ 0OBSICHEHUS, KOTOPBIE 51 Y1y IPUBOJUTD HA STHX
CTpaHULIaX, OMUPAIOTCS MO OOJBIIEH YaCTH HA TP COCTaBIISIIO-
II1ie MOeTro IpogeCcCHOHaIBHOTO OIbITA.

Bo-TiepBBIX, MOC/IE BHIXOLA B 2015 TOAY B CBET MOei KHUTH
«PoboThI HacTymaoT: PagBuTHe TeXHOMOTHIT 1 Oynyiuee 6e3 pabo-
ThI»* §1 BBICTYIIMJI C JOK/IaOM O IOC/IEICTBHUSIX ITOSIBIIEHUS UCKYC-
CTBEHHOTO MHTEJIJIEKTa U POOOTOB HA IECSITKAX TEXHOTIOTHYECKHUX
KOH(EepEHLIMI, PErMOHAIbHBIX COOPaHUH, a TAK)Ke KOPIIOPATHB-
HBIX M aKaJeMHYECKUX MepONpusaTHii. S mobsiBan Honee yem
B 30 CTpaHaX U MMeJ BO3MOXKHOCTb ITOCEIIATh UCCIIeNOBaTe NTb-
ckye 1abopaToOpuH, IPUCYTCTBOBATh HA I€MOHCTPALIMN PEBOJIIO-
LMOHHBIX TEXHOIOTUI U yYaCTBOBATH B febaTax O MePCIeKTHBAX
Pa3BOpavYMBAIOLIECs] PEBOIOLIMY UCKYCCTBEHHOTO MHTET/IEKTA
C TEXHUYECKUMHU 9KCIIEPTAMU, SKOHOMHUCTAMH, PYKOBOIUTEISIMHU
MpeIIpUSATHH, HTHBECTOpaMH U ITOJIMTHKAMY, a TaK>Ke Hecllelya-
JIMCTaMH, KOTOPbIe BUIAT IMPOUCXOIAIINE U3MEHEHUsT U HAYH-
HAIOT U3-3a HUX OECITOKOMUTHCSI.

Bo-BTOpBIX, B 2017 roAy s Hadall pa6OTaTb C KOMaHIOH U3
dpaniysckoro 6aHka Société Générale Han cozpanreM GOHIOBOTO
MHJIEKCA, KOTOPBIii TO3BOIMII Obl HHBECTOPAaM M3BJIEKATh HEITo-
CPEICTBEHHYIO BBITOZY U3 PEBOJIIOLIUH B 00/IACTH UCKYCCTBEHHOTO
UHTEJUIEKTA ¥ POOOTOTEXHUKH. B KauecTBe KCIIepTa-KOHCY/IbTaHTa
51 y4aCTBOBAJI B BHIPaOOTKE CTpaTEruy Ha OCHOBe MOHMMaHust MU
KaK HOBOTO MOIIHOTO OOLIEeOCTYITHOTO Pecypca, CO3LAIOLIero
CTOMMOCTB U SIBJISIIOLLIETOCSI HICTOYHHMKOM TpaHCcopMary 6usHeca
B LLIMPOKOM KOMIUTEKCE OTpacyieil. B pe3ybTrare MOSBUICS HHAEKC
Société Générale Rise of Robots, a morom Lyxor Robotics u Al ETF+
(6up>KeBOM MHAEKCHBIHA (DOHII) HA OCHOBE 9TOrO MHIEKCA.

*  @opn M. Po6othl HacTynatoT: PaseuTtue TexHonoruii u 6yayiiee 6e3 pa-

60Tbl. — M.: A/bIIMHa HOH-(PUKLIH, 2019.
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HakoHel, Ha NpOTSIKEHUHU 2018 rofa s UMesl BO3MOXKHOCTb
00CyaUTD IIUPOKUN KPYT BOIIPOCOB C 23 BEAYLIMMH MHUPOBBIMU
uccnenosarensiMu MU 1 ipe ApUHUMATESIMU B 0OJIACTH UCKYC-
CTBEHHOTO MHTEJUIEKTa. DTO HaCTOsIIMe DUHINTENHB! B cBOei
cepe — UeTBepoO M3 HUX YOOCTOMIIMCH NpeMUU ThIOpHHIA,
akBuBaseHTa HOGemeBCcKOM IpeMyu B 06J1aCTH KOMITBIOTEPHBIX
HayK. Haim Gecenipl, MOCBSILEHHBIE OYyIleMy UCKYCCTBEHHOTO
HMHTEJUIEKTa, a TaK>Ke PHUCKaM, COIyTCTBYIOIIUM IpOTrpeccy, co-
GpaHbl B MOEl KHUTe «APXUTEKTOPbI UHTe/UIEKTa: Best mpasna
00 MCKYCCTBEHHOM HHTEJIEKTE OT €ro Co3aaTeneii»*, n3naHHoM
B CIITA B 2018 rogy. {1 aKTUBHO MCIONIB30BAJI 3Ty YHUKAIbHYIO
BO3MOJKHOCTb, YTOOBI Y3HATh, O YEM AYMAIOT BBIIAIOLIMECS YMbI
B obnactu U, u conepskaHUe 3TOM KHUTH B 3HAUMTEIBHOM CTe-
M€HU OMUPAETCs Ha UX UIEU U IPOTHO3BI.

[IpencraBieHue UCKYCCTBEHHOTO MHTEJIEKTa KaK HOBOTO
3JIEKTPUYECTBA — XOpOIIast MOZENb ISl PacCy>KIeHUN O Nasb-
HeMIeM pa3BUTHH 3TOM TEXHOJIOTMH, KOTOpasi B KOHEYHOM CUeTe
3aTPOHET MTPAKTHUYECKHU BCE 06/1aCTU SKOHOMUKHU, OOILECTBEHHOM
>KM3HU U KyAbTypbl. ClieayeT, oqHaKo, cAenaTb OOHY CyLLlECTBEH-
HYIO OTOBOPKY. DJIEKTPUYECTBO OOBIYHO PACCMATPUBAETCS KaK
OIHO3HAYHO Mone3Has cuia. I1oxkanyi, TpyoIHO OTBICKATh B pas3-
BUTOM CTpaHe 4YeloBeKa — HCKIII0Yasl pa3Be 4YTO CaMblx yoe-
SKIIEHHBIX OTIIENBHUKOB, — MMEIOIIET0 OCHOBAHHS SKaJIOBaThCs
Ha 371eKTpuUKaLumio. FICKycCTBEHHBII HHTE/UIEKT — HMHOE JIeJIO0:
y HEro ecTb TEMHasi CTOPOHA, 1 €My COITyTCTBYIOT peasibHble OIlac-
HOCTH KaK JUIsl OTAEJIbHBIX JIIOMEH, TaK U [UIs1 OOILECTBA B LIEJIOM.

IToCTOSTHHO pa3BUBAIOIIMICS MCKYCCTBEHHBIM MHTEIUIEKT CIIO-
CObOEH COBEPIIUTD Ha PhIHKE TPYZa U B 9KOHOMHKE B LI€JIOM Iepe-
BOPOT 6ecrpelieieHTHOro Maciuraba. [Ipaktrudyecku mobyro pa-
60Ty, pyTHHHYIO 1 [IPECKA3yEMYIO [I0 CBOEMY XapaKTepy, HHbIMU
C/IOBaMM, TOYTH JIIOOBIE MPOGECCUOHAIbHBIE 0OSI3aHHOCTH,

*  @opxa M. ApxuTeKTOpHI MHTe IeKTa: Best mpaBaa 06 UCKYCCTBEHHOM HHTE-

JIeKTe OT ero cosnareneit. — CII6.: IMurep, 2020.
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HCIIOJTHUTEIIb KOTOPBIX TIOCTOSIHHO PELIaeT OHHU U Te JKe 3a1a4H,
MO>KHO ITOJTHOCTBIO I YaCTUYHO aBTOMATHU3UPOBaTh. Mccreno-
BaHUA [TOKA3aJId, YTO /IO MOJIOBUHBI PAGOTAIOLIMX AMEPUKAHLIEB
3aHATHI TIONOOHOM TpeNCcKa3yeMON NeITeTbHOCTBIO U B OLHUX
tobko CoennHeHHBIX LLITaTax MOTYT CO BpeMEHEM HCUYE3HYTh
NeCATKU MUJUTMOHOB paboumx mects. Yoap OyaeT HaHeCceH He
TOJIBKO 110 HU3KOOI/IAYMBAEMbIM HEKBATU(DULIMPOBAHHBIM pa-
6oTHUKAM. MHOTMe aqMUHHUCTPATOPBI U CIIELUATUCTBI TAKKE
BBITIOJIHSIOT OTHOCHUTENIBHO PYTUHHBIE 00s13aHHOCTU. OCOGEHHO
BBICOK PHCK aBTOMATH3ALIHUH IIPELCKa3yeMOIN HHTEIEKTYaIbHOM
NeATENTHHOCTH, TTOCKOJIBKY €€ MOXKET BBIIOIHATh IIPOrPAMMHOE
obecrieueHue. B oTiMure OT 3TOrO, A7k PyYHOTO TPyHa HYKEH
JOPOTOCTOSAIIUIN POBOT.

Borpoc BIMsSIHUSI aBTOMATU3aLMK Ha TPYLOBBIE PECYPChI
OCTaeTcsl AUCKYCCUOHHBIM. ByzeT M co3aHo JOCTaTOYHO HO-
BbIX pabouMX MECT B TexX Chepax, aBTOMATU3ALUA KOTOPBIX He-
BO3MO>KHA, YTOOBI TIOITIOTUTh TPYASALLUXCSI, TEPSIOIMUX paboTy
pyTHHHOTO xapakrepa? Eciu nma, TO XBaTUT U y 9THX TPyLs-
LIMXCS YMEHUH, CIOCOOHOCTEH M TUYHOCTHBIX KAayecTB, YTOOBI
YCIIELIHO NIePEATH Ha BHOBb CO3IaHHbIe paboune Mecra? Ensa nu
GOJBIINHCTBO OBIBIINX BOAUTETIEN IPY30BUKOB UM PAOOTHUKOB
MPeANPUATHI GBICTPOrO MMUTAHUSI CMOTYT CTaTh MHYKEHepaMU-
pPOBOTOTEXHUKAMU — WJIH, €CJIM YK Ha TO TOLIO, CIIELUaIu-
CTaMU TI0 YXOZy 3a TpecTapenbiMu. Ha Moii B3I/Isia, KOTOPBIit
1 U3JIOKWU/ B KHUTe «POGOTBI HACTYIAIOT», 3HAUMTEBHOMN [OJIe
HAIIIETO TPYLOCIIOCOOHOTO HACETIEHUsSI B KOHEYHOM CYETe IPO3UT
OIMACHOCTh OCTaThCst 32 GOPTOM u3-3a passutust MU u poboro-
TexXHUKU. KpoMe Toro, Kak Mbl CKOPO YBUANM, €CTb BCE OCHOBA-
HUsI TIPEAIIONAraTh, YTO MaHAEMUsI KOPOHABUPYCA U CBSI3aHHBIIA
C HEeW 3KOHOMMYECKUH CIaj yCKOPAT BO3LEHUCTBHE UCKYCCTBEH-
HOTO MHTEJIJIEKTA HA PBIHOK TPy.a.

JlasKe ec/iv He pacCMaTpPUBATh ITOTHOE UCUE3HOBEHUE pabounx
MECT BC/IECTBHE aBTOMATHU3ALIMHU, TO TEXHOJIOTUH y3Ke BIIUSIIOT HA
PBIHOK TPyZa B IPYTMX OTHOLLEHUSIX, KOTOPbIE LOIKHBI BCTPEBO-
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>KuTh HaC. CyLIeCTBYeT OMacHOCTb TOTO, YTO HA paboure MecTa,
TPaJULIMOHHO 3aHMMaeMble NTPeACTaBUTENISIMU CPEIHEro Kiacca,
CTaHyT TPe6OBATHCSI MeHee KBATU(DHULIMPOBAHHBIE UCIIOTTHUTEITH.
HuskooruiaurBaemplii pabOTHUK, c1abast IOArOTOBKA KOTOPOTO
KOMITEHCHUPYETCSI TEXHOJIOTHUSMHU, CMOJXKET 3aHSITh IO/KHOCTbD,
KOTOPpast [IpeKe Mpexronarana 6oee BHICOKUI pa3Mep OIUIaThl
Tpyzda. /ooy Bce yalle TPyAsTCS IOI KOHTPOJIEM aarOpUTMOB,
KOTOpbIE C/IEAT 32 pabOTOM WK 3aJaI0T €€ TeMII, (PaKTHUYECKU
IpeBpallasi Ux B BUPTyaJbHBIX poOOTOB. MHOrMe HOBBIE pabo-
yMe MecTa CO34al0TCS B TMI-3KOHOMUKE, B YCIOBHUSX KOTOPOH
TPYOALLMECS OOBIYHO UMEIOT HEMIPENCKA3YEMbIM PESKUM paboTh
Y IOXOZbL. Bce 3TO ycunrBaer HepaBeHCTBO U B OyayliieM MOKET
06epHYThCSI YHUIKAIOIIMMYU Y€I0BEYECKOE JTOCTOMHCTBO YCIIO-
BUSIMH TPyZa A/ BCe OOMbIIEH 1071 pabOTHUKOB.

IToMHMMO HEraTHBHOIO BJIMSIHMUSI Ha PBIHOK TPyda U 3KOHO-
MHUKY, Pa3BUTHE UCKYCCTBEHHOTO MHTEJIIEKTA ITOBJIEYeT 3 COOOM
MHOJKECTBO IPYTHUX HENPUATHBIX MOCIeACTBUN. Hanbornee siBHast
13 HUX — YIpo3a Hallei 6e30macHOCTH B 1ie7IoM. FIMeroTcs B BUIy
Kubeparaku ¢ ucronbzoBanreM MU Ha Gpusnueckyo HHPacTpyK-
Typy ¥ BaKHEMNILHE CUCTEMBI, KOTOPbIE BCE B OOJIBIIEH CTENEHN
CTaHOBSITCSI B3aMMOCBSI3aHHBIMH, a TaK>XXe yIpo3bl JeMOKpaTHhye-
CKOMY IPOLIECCY M OOILECTBEHHOMY YCTPOMCTBY. [IpUmuchiBae-
Moe Poccru BMELIATENbCTBO B ITPE3UIEHTCKUE BBIOOPHI 2016 roxa
SIBJISIETCSI OTHOCUTENIBHO 6e300MIHOIM NEMOHCTPALIEN TOTO, YTO
MOJKeT XKIaTh HAaC B OyayiieM. VICKyCCTBEHHBIN MHTEUIEKT CO
BpeMEHEM CITOCOOEH CTaTh UCTOYHUKOM elle Ooree COBEpILEeH-
HBIX «(DEAKOBBIX HOBOCTE», IIOCKOJIBKY MO3BOJISIET (habpUKOBAThH
¢doTorpaduy, ayauo- U BUIEO3AIHCH, ITPAKTHYECKU HEOTINYH-
MBle OT HACTOSIIUX, & APMHUHU TIO-HACTOSILIIEMY [TPOABUHYTHIX 6O-
TOB KOTZIa-HUOYIb OKKYITUPYIOT COLIMAIBHBIE CETH, OYLyT CesiTh
CMYTY U, TTOTEHLMAIBHO, (POPMHUPOBATH OOLIECTBEHHOE MHEHUE.

B mupe — ocobeHHO B KuTae — cucTeMbl C/IesKeHUs], UCTIOIb-
3yIOLIME PacliO3HaBaHUe JIMLL U APYTHe TeXHOIOTHMU Ha ocHoBe MU,
NIPUMEHSIIOTCS 17151 KOJIOCCA/TbHOTO YBEINYEHUS BJIACTU U BJIMSHUS
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aBTOPUTAPHBIX ITPABUTE/IEN Y YHUUYTOKEHHS HEIPUKOCHOBEHHOCTH
yacTHOM kusHu. B Coennnennbix Lltatax 6bUtH CTydyau, KOTIa CU-
CTeMBI paclo3HaBaHUs UL AEMOHCTPHUPOBAIN NPEAB3ATOCTD 10
PpacoBOMY WUJIY FeHAEPHOMY IIPU3HAKY, KaK U IFOPUTMBI, UCTIOJIb-
3YIOLLMECs [T OTOOpA Pe3IOMe U JaKe IIPeNOCTABIIEH s PEKOMEH-
Januii CyabsIM B CUCTEME YTOJIOBHOTO TIPaBOCYAMSI.

[Moskany¥, camas myratorias ¥ 6JM3Kast yrposa — 9TO pas-
paboTKa ITOTHOCTHIO aBTOHOMHOTO OPY3KHSI, CIIOCOOHOTO YOUBATh
6e3 06sI3aTENILHOTO YUACTUS YeTIOBEeKa, CAHKIIMOHUPYIOLIETO €ro
nprMeHeHHe. Takoe Opy>Kue B NMPUHLINIIE MOXKET MPHUMEHSThCS
MPOTHB LIEIbIX HAPOZOB, U OT HEro OyHeT KpaifHe TPYOHO 3a-
[IUTUTBCSI, OCOOEHHO €C/IM OHO TIOMAJeT B PYKH TEPPOPHCTOB.
MHorue npencraBUTENN coobiiectBa uccnenonsareneit UU sB-
JISIOTCsE yOEKIEHHBIMU [IPOTUBHUKAMH TaKOTO Pa3BUTHsI COObI-
i, 1 B OOH BBIIBMHYTa MHULIMATHUBA 10 3aIPETy MOZOOHBIX
CUCTEM BOOPY>KEHUH.

He nckmodeno, 4ro B gajabHEHIIEM MBI CTOJIKHEMCH C €lle
6osee cepbe3HOM OMacHOCThIO. MOXKET /I MCKYCCTBEHHbIM MHTE -
JIEKT IPeACTaBIATh 9K3UCTEHLMAIbHYIO YyTpO3y I/ YeoBede-
crBa? He co3manyum 11 Mbl OLHAKBI «CYIIEPUHTE//IEKTY A/ IbHYIO»
MalllMHYy — HEYTO, HACTOJIbKO MPEBOCXOAAIIEe HAC, YTO OHO CMO-
>KeT — HaMEepEeHHO WM CJIydyalHO — HaHeCcTH HaMm Bpen? OTo,
KOHEYHO, [OBOJIBHO YMO3PUTEIbHOE OllaCeHHe, U JaHHas Ipo-
671eMa BCTaHEeT JIMILUG B CIyYae, eC/IM HaM KOTZa-HUOYAb yaacTCst
CO31aTh AEUCTBUTENBHO pa3yMHYIO MaliKHy. [Toka sTo Tema Ha-
yuHOH daHTacTUKU. TeM He MeHee peasbHBIN HMCKYCCTBEHHBIH
MHTEJUIEKT Y€IOBEYECKOTO YPOBHSI — 3aBETHAsI MeYTa pa3paboT-
YMKOB, M HEMaJIO OY€Hb YMHBIX JIOA€HU OTHOCATCS K 3TOM OMACHO-
CTH CO BCEM Cepbe3HOCThIO. Takue BhlAAIOIINecs Toau, Kak nox
Mack u nokoiinbiii CTuBeH XOKHHI, Ipeaynpeskaand o6 yrpose
Bbixoaa MMM u3-nox koHTpond. Mack, Hanpumep, Haaesnaa HeMajo
mryma B CMU cBouM 3asiBJIeHHEM, 4TO UCCIeIOBaHUS B obmactu
HMCKYCCTBEHHOT'O MHTEJIJIEKTa — 3TO IIONBITKH «BBI3BATh JEMOHa»
u uto «MIM onacHee siIEPHOTO OPY>KUSI»®.
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C y4eToM 9THX OOCTOSITENBCTB BO3HUKAET BOIIPOC, CTOUT JIU
HaM OTKpbIBaTh siuK [lannoper. Kak 6b1 To HU 6bUIO, YesoBe-
YeCTBO He MOXKET MO3BOJIUTH cebe OTKa3aThCsl OT MCKYCCTBEH-
HOTO UHTEJIZIeKTa. MHOTOKpaTHO pacIIMpsis Halllld YMCTBEHHBIE
U TBOpYECKHE BO3MOXHOCTH, MU cnoco6CTByeT MHHOBaLIMSIM
MPaKTHYECKH B KKIOM 0OIACTH YeIOBEYECKOM HesTeNbHOCTH.
OH no3BONIIeT HaM OKUJATh IMOSIBJIEHMSI HOBBIX JIEKAPCTB U Me-
TOZOB JieueHust, 6ornee 3 PeKTUBHBIX UCTOYHHUKOB YHUCTOM SHEP-
MM U MHOXKECTBa APYTHUX Ba’XHBIX NPOpPBIBOB. besycnosno, U
YHUUTOXKHUT paboune MecTa, HO B TO K€ BpeMs chenaer boree
JIOCTYTHBIMU (B LIEHOBOM M (PM3UYECKOM OTHOILEHUSIX) TOBAPbI
U yCJIyTH, KOTOpble NIPOU3BOAATCSA B 3KOHOMUKe. ITo mporHosy
KOHCanTUHTOBOM ¢pupmel PwC, k 2030 rony U 06aBUT B MU-
POBYIO 9KOHOMUKY OKOJIO $15,7 TPJIH, YTO OCOOEHHO HEOOXOIMMO
ceifyac, Korzia Mbl HaJieeMcs1 Ha BOCCTaHOBJIEHHE T10C/Ie MacIiTab-
HOTO 9KOHOMHYECKOTO KPU3HCa, BBI3BAaHHOTO NMaHAEMHEN KOPOHa-
Bupyca’. Uto, mosxanyi, camoe Ba)KHO€ — MCKYCCTBEHHBIN MH-
TEJIEKT NIPEBPATUTCSl B HE3aMEHHMBbIH MHCTPYMEHT, UMEIOLINH
K/IIOYEBOE 3HAUEHME M1 PELIEHHS HAIlMX CAMbIX CJIOKHBIX IIPO-
671eM, BKIIIOYasi M3MEHEHHE KIMMaTa U JAErPafaliiio OKPYsKaro-
1€l cpezibl, HeN36EKHYIO HOBYIO MTAHAEMHUIO, HEXBATKY DHEPIUU
Y YMCTOM BOZBI, HUILETY U HELOCTYITHOCTh OOPa30BaHMsL.

Cnenyer B MOMHOM Mepe MCMHOAb30BaTh MOTEHIUAT MCKYC-
CTBEHHOI'O UHTE/UIEKTAa B MHTEpecax Iporpecca — HO C OT-
KPBITBIMY I7Ia3aMU. PHUCKU HEOOXOOUMO YCTpaHATh. Tpebyercst
MpaBOBOE PEryJIMpPOBAaHUE U B HEKOTOPBIX C/Iy4yasix 3aIlpeT OIpe-
JleJIEHHBIX BUZIOB Ucronb3oBanus M. Bee 3T0 TOMKHO MpOUCXO-
IIUTh Y)KE CETOIHSI, TIOTOMY YTO OyIylliee HACTYITUT 3HAYUTETEHO
paHbllle, YeM MBI K HEMYy MOATOTOBUMCSL.

Bb110 GBI IIpeyBeIMYeHeM yTBEPIKIATh, YTO 9TA KHUTA [IPeL-
JIaTaeT «JOPOSKHYIO KapTy» /st NBYIKEHUS B OY/Iylliee UCKYCCTBEH-
HOTO MHTe/IeKTa. HUKTO He 3HaeT, HACKOJIBKO OBICTPO OyzmeT
pasBuBarbcsl MMM 1 Kak MMEHHO UCIIONb30BaThCsl, KAKUE HOBBIE
KOMITAaHUM M OTPAC/IU MOSBATCS WUIN KaKUe YIpO3bl OKaXKyTCs



MNoapeiBHOE N3MeHeHWe Brnako 17

Hanbosee cepbe3HBIMU. Bynylee UCKYCCTBEHHOTO MHTEJIEKTA
HEMpeACcKa3yeMo, TOCKOIbKY 3TO MOAPLIBHASI TEXHOIOTUS. «Jlo-
PO>KHOI KapTbl» He cyllecTByeT. Ham npuaercs neiicTBoBath 10
cutyauuu. Hazeroch, 3Ta KHAra IOMOXKET OATOTOBUTHCS K Ip4-
JylLIeMy — BEPHO MOHATbH IIPOMCXOAAIIYIO Ha HAIIKX IVIa3ax pe-
BOJIIOLIMIO, OTAE/INUTD XalIl U MOTOHIO 33 CEHCALlUsSIMU OT peasb-
HOCTH 1 HAWTH HAWJIyYIIHe CIIOCOObI 0OeCIieueHHsT IPOLBETAHUSI
Ka)XX[JOMy 4YeJIOBEKy U OOILIeCTBy B LieJIOM B OyaylueM, KOTOpoe
MBI CO3JaEM.






rMABA 2

/1 kak HoBOE
3MEeKTPUYECTBO

JIEKTPUYECTBO, KOTOPOE HEKOIAa BOCIPUHHUMAIOCh
KaK 3aHMMaTe/IbHOE SIBJIEHHE, IIPUTOHOE Pa3Be 4TO
IUIsT POKYCOB UM KCIIEPMMEHTOB Ha IIOTEXy TOJIIBI,
6eccriopHo, chOpMHUPOBATIO COBPEMEHHYIO LINBHIIH-
3alMI0 U 0OYCIOBUIIO CAMy BO3MOYKHOCTH €€ Cyllle-
CTBOBaHMS. B Mupe, roe rapaHTUPOBaHHBIN JOCTYI K 37€KTPO-
CHab>KEHHIO YacTO BOCIIPUHUMAETCSI KaK JaHHOCTB, JIETKO 3a0bITh,
KaK{M [OJTMM U TPYAHBIM OBbLJIO BOCXOKZEHHE 3IEKTPUYECTBA
K CBOeMy TOCIOICTBYIOLIEMY MOJIOXKeHUIO. JInib B 1879 rony —
yepes 127 JIeT MOcje 3HAMEHUTOTO 3KCnepuMeHTa beHmkaMuHa
@®paHKIMHA C BO3AYLIHBIM 3MeeM B 1752 rogy — Tomac Dau-
COH HaKOHell JOBeJI JO yMa CBOIO JaMIly HakaauBaHug. [Tocre
3TOrO pa3BUTHE COOBITHI YCKOPHIOCh. B TOM ke romy B Bemu-
KOOpPUTAHUU ObLT TPUHAT 3aKOH 06 3/IEKTPUUECKOM OCBEIllle-
HuU JIuBepIiyis, 3a7I0KUBIINI OCHOBBI [7IS1 YCTPOMCTBa NEPBOrO
B CTpPaHe YIUYHOTO 3JIeKTPUYECKOTO OCBElIeHHs, a 4epe3 TpU
roza BBeIEeHBI B NeHCTBUe anekTpocTaHnuu Pearl Street Power
Plant 8 Helo-Mopke u Edison Electric Light Station B Jlonmone.
O[HaKo K 1925 rofy 6pu1a 3/1eKTprUHULIHPOBaHa JIMIIb [TOJIOBUHA
nomoB B CoenuHenHbIx [lItarax. [ToTpe60BaIOCh elie HECKOIBKO
necsatuneTuit u npuHsitre OpaHkanHOM PysBenbTom 3akoHa 06
97IEKTPUGUKALIMHN CETbCKUX PAHOHOB, YTOOBI 3/IEKTPHUYECTBO IIpe-
BPaTU/IOCh B IIPUBBIYHOE HaM OOIIEHOCTYIIHOE YIOOCTBO.
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Jl7ist TeX M3 HAC, KTO JKUBET B Pa3BUTOM MHpE, IPaKTUYe-
CKHU BCE BOKPYT TaK WM MHAUE CBSI3aHO C DJIEKTPHYECTBOM WIIH
BOOO11IE BO3MOSKHO JIMLIb 671arogapst eMy. DIeKTPUIECTBO SIBIsI-
eTCsl, TIOKay, Iy4lIMM — U, 6E3yCIOBHO, CAMBIM JOJITOUIpa-
IOLIUM — IPUMEPOM TEXHOJIOTUHM OOLIEr0 HA3HAUEHHS: UHAUE
rOBOpsl, MHHOBAIMeEH, KOTOpasi IOBCEMECTHO MACIUTabUPyeTCst
B 9KOHOMMKE M OOLIeCTBE, TpaHCHOPMUPYsST BCE MX ACIEKTHI.
K TexHO/MOrMsIM 0OLIEero Ha3HAYEHUsI OTHOCUTCSI TaK)Ke Iapo-
CHJIOBas YCTAHOBKA, TOJIOKUBLIASI HAYAJIO [TPOMBIILIEHHOMN pe-
BOJIIOLIMM, HO Ceif4ac MMeIOLIasi CUIbHO OTPAHMYEHHOE TIpUMe-
HEHUE, B YACTHOCTHM HA aTOMHBIX 3/IEKTPOCTAHLMAX. [IBUTaTENb
BHYTPEHHETO CTOPaHUst TAKKE ChIrPal IPeoOpasyIoLyIo poJib, HO
CETO[HS HETPYIHO IPENCTaBUTH cebe Oyayiiee 6e3 GEH3MHOBBIX
U IU3€IbHBIX MOTOPOB, HA CMEHY KOTOPBIM IPUAYT 3JIEKTPOLBU-
rarenu. Ecnu He paspasurcst Kakasi-HUOYIb arloOKaTUITUYIeCKast
KaTtacTpoda, MPaKTUIECKH HEBO3MOYKHO BOOOPa3uTh Oyayluee
6e3 2/IeKTpUYECTBA.

Takum 06pasoM, O6bUIO Obl YPE3BLIYANHO CAMOHAIESTHHO
YTBEP)KAATH, YTO UCKYCCTBEHHBIN MHTE/UIEKT IIPEBPATUTCS B TEX-
HOJIOTHIO OOIIEro HasHa4eHMsl, COMOCTABUMYIO 110 Macuraby
U BO3MOJKHOCTSIM C 3JIEKTPUYeCTBOM. TeM He MeHee eCTh Bec-
KHe MPUYMHBL TI0J1araTh, YTO UMEHHO K 3TOMy Mbl unem: VMU
BO MHOTOM TaK K€, KaK 3/IEKTPUYECTBO, CO BPEMEHEM 3aTPOHET
U rpeobpasyeT MPaKTHYECKH BCE.

VICKyCCTBEHHBIH MHTEJIEKT YyKe OKa3bIBaeT BIMsSHUE Ha BCe
OTpAaCc/IM 9KOHOMUKH, B TOM UHUCJIE HA CEJIbCKOE XO3ANUCTBO, MPO-
MBILUIEHHOE [TPOM3BOACTBO, 34PaBOOXpaHEHHE, (PUHAHCOBBIA
CEKTOP ¥ PO3HUYHYIO TOPrOBIIO. DTa TEXHOJIOTHS IIPOHUKAET
naske B 06/1aCTH, KOTOpble MBI CYMTaeM Haubojee deroBede-
ckumu. Yar-60Thl Ha ocHOBe MU 06ecreunBaioT KpyraocyTod-
HBIi JOCTYI K YC/Iyre MCUXOTOTMYECKOTO KOHCYIbTUPOBAHUS.
TexHomOrNs IIy6OKOrO 0OYYEHMs IPUBOLUT K IOSIBIEHHIO HO-
BBIX (pOpPM rpadrUuecKoro UCKYCCTBA U MY3BIKU. YIUBIISTHCS
TYyT HeueMy. B KOHIe KOHIIOB, ITPAaKTUYECKH BCE LIEHHOE, UTO
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OBbIZIO CO31aHO IOAbMHU, SIBIISIETCSI MIPOLYKTOM HALIErO WHTEI-
JIEKTa — CIIOCOBGHOCTH YUUTHCS, U306PETaTh, TBOPUECKU PEILATh
npo6embl. YCUIMBas, JOTIOMHSS WIM 3aMeHsIsl Halll COOCTBEH-
Hbll uHTe/1eKT, UM Hen36esKHO MPEBPATUTCS B CAMYIO MOTY-
IIECTBEHHYIO U HauboJs1ee LIMPOKO PUMEHSIEMYIO TEXHOJIOTHIO.
BO3MOYKHO, OH OIHKIbI CTAHET OAHUM U3 CaMbIX 3((eKTUB-
HBIX UHCTPYMEHTOB, KOTOPbII TOMOSKET HaM BBIATH U3 KPU3HUCA,
BBI3BAHHOTO KOPOHABUPYCOM.

Bosee TOro, BHICOKH LIIAHCHI, YTO UCKYCCTBEHHBINA MHTEIIEKT
MPEBPATUTCSI B TOCIIOZACTBYIOLIYIO TEXHOIOTHIO HAMHOTO OBICTpEE,
4eM 3TO GBUIO B Cllydyae dJeKTpUYecTBa. [lesio B TOM, YTO 3Ha-
4MTeIbHAS YacTh UH(PPACTPYKTYPHI, HEOOXOAUMOU IS pas3Bep-
ThiBaHus1 UM, — BKITIOYast KOMITBIOTEPBI, UHTEPHET, MOOUIIbHBIE
CITy>KOBI Iepeiauyd JaHHBIX U OCOOEHHO MOIIHEHIIHE PecypChl
171st 067IAYHBIX BBIYUC/IEHUIA, TOANEP)KUBAEMbIE TAKUMH KOMITa-
HUSIMH, Kak Amazon, Microsoft u Google, — y>xe nmeetcs. Ipen-
CTaBbTe, KaK ObICTPO MPOU30LUIa OBl 371eKTPUUKALINSI, €CTTH OBl
OO7IbILIAsT YACTh STIEKTPOCTAHLIMI VI JIMHUIA 3JIEKTPOIIEpejauH YIKe
ObUIa IOCTPOEHA K TOMY BPEMEHH, KOIZIa DIMCOH U300pe IaMIty
HakasuBaHusl. VICKyCCTBEHHBIN UHTEIEKT TOTOB IPe0Opa3oBaTh
HAIll MHUp — U 9TO MOYKET CIy9UThCSI HAMHOTO PaHbIIIE, YEM MbI
[peroaraeM.

WHTEJUJTIEKT KAK 3JIEKTPUYECTBO

AHaJIOTHSL C 37IEKTPUYECTBOM YMECTHA, TIOCTONBKY-TIOCKOIBKY
OHA OTpa)kaeT OyIyIIyIO MOBCEMECTHOCTh U OOLIEeOCTYIIHOCT
HNCKYCCTBEHHOT'O MHTE/IJIEKTA U TOT q)aKT, YTO OH B KOHEYHOM
cyeTe 3aTPOHET U MPeobpasyeT MPAKTUYECKH BCE CTOPOHBI HALLEH
JKHU3HH. OﬂHaKO MEXAy 3TUMU OABYMA TEXHOJIOTUAMU MMEIOTCA
MPUHLUIIAAIbBHEIE PA3INYHsl. DIEKTPUUECTBO — OJHOPOIHBIN
TOBAp LIMPOKOTO MOTPeb/IeH s, HE U3MEHSIOLIUIICI KaK B TIPO-
CTPaHCTBE, TaK U BO BPEMEHMU. F,ae 6]31 HHW HaXOOWJINCh BbI HUJIN
KOMITaHUSI — TIOCTABLIMK 3/IEKTPOSHEPTHH, PECYPC, K KOTOPOMY
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BBI [I0JIyYaeTe AOCTYII Yepe3 CUCTEMY 3JIEKTPOCHAOKEHVsI, B CYIL-
HOCTH, OJIMH U TOT Xe. DJIeKTPO3HEPrysl, peaiaraeMas CeroaHs
NOTPeOUTENSIM, TIOUTH HE OTINYAETCST OT TOM, KOTOPYIO MOSKHO
OBUIO TONYYUTH B 1950 roay. VICKYCCTBEHHBIM MHTE/IEKT Ha-
MHOTO MeHee OIHOPOEH U Hen3MeprMo Gosee nuHaMudeH. OH
006eCIieunT MosiBJIeHNe HECUNCIIEHHOTO MHOKECTBA HEITPEPBIBHO
MEHSIIOIIHXCsT BO3MOKHOCTEN U IIPUMEHEHUH U OyLeT CHIBHO
BapbUpPOBAaTh B 3aBUCMMOCTH OT KOHKPETHOI'O ITOCTABIIIMKA 3TOH
texHosmoruu. Kak 6yger mokasaHo B I71aBe §, UICKYCCTBEHHBII UH-
TEJIEKT IMTPOJOJ/IKUT HEYCTAHHO pa3BUBAThLCS, HAPAIMBasl MOILb
U BCe 60sbllie IPUOIIKASsICh K UHTENJIEKTY YeloBeKa, a KOra-
HUOYIb, BO3SMOSKHO, ITPEB30HAET €TO.

Ecnu 371eKTPUYECTBO [aeT HEPruio, 0OecrneunBaioLyo
(yHKUMOHUpOBaHUe APyrux uHHOBauui, to VUM npenocras-
JISIeT DOCTYI K MHTEJUIEKTY, BK/IIOYasl CIOCOOHOCTD pelIaTh 3a-
Iayu, IPUHUMATh pelleHus], a KOoraa-Hubyab, 1o BCeil BUAU-
MOCTH, U YMEHHE MBICIUTh, U306peTaTh ¥ BbIABUTATh HOBBIE
naeu. DIeKTPUYECTBO MOXET MUTATh MAIIWHY, CHUIKAIOIIYIO
Tpyno3atparsl, a M cam 1o cebe siBrisieTcst TpynocOeperaroneit
TexHosoruen. Ero pacnpocrpaHeHre B 9KOHOMHUKE OKaXKET KO-
JIOCCaZIbHOE BO3MEMCTBHE Ha TPYLOBBIE PECypPChl U Ha CTPYKTYPy
KOMIIaHUH M OpraHU3aLui.

[TocTerneHHO TpeBpallasich B yHUBEPCATIbHbINA OOIIeI0CTyII-
HBIIT pecypc, UCKYCCTBEHHBIH HHTE/UIEKT ChopMUpyeT Oyayiiee BO
MHOTOM TaK JKe, KaK 3JIEKTPUYeCTBO 3aJI0KUIO0 PyHAAMEHT CO-
BpeMeHHO uBrIn3anuu. [I0006HO TOMy KaK 3IaHUsI U APyTHe
HUH(PACTPYKTYpHbIE OOBEKTHI IIPOEKTUPYIOTCS U CTPOSITCSI B TIPU-
BSI3Ke K CYIIECTBYIOLEH CeTH 3IeKTPOCHAOKEHMsI, [TePCIIEKTHB-
Hast THPPACTPYKTypa U3HAYAIBHO OyneT pa3pabaThiBaThCs C pac-
4eTOM Ha HCII0/Ib30BaHue Bo3MoxkHocTel M. OToT nmpyHLMI He
OrpaHUYUTCS PUBUIECKMMU CTPYKTyPaAMU U TIPeobpasyeT Mpak-
THYECKH BCe aCIeKThl 9KOHOMUKU U ob1iectBa. HoBble prpmbl
U OpraHM3aliy C MOMEHTA CBOEro CO3[aHust OyAyT OPUEHTHUPO-
BaHbl Ha MCIOJb30BaHUe BO3MOKHOCTEW M. McKyccTBEHHBIN
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WHTeJJIeKT CTaHeT BayKHEeHIIIMM KOMIIOHEHTOM J11000i 6ynyme171
6usHec-mMonenu. Halm nmommrrdeckuie U CorManbHble MHCTUTY ThI
TaK>KE U3MEHSITCS C TEM, YTOOBI BCTPOUTH B CeBst 3TOT YHUBEP-
CaJIbHBIA PeCypC U ONUPAThCA Ha HETO.

M3 Bcero artoro cnenyet, yto MM B KOHEYHOM CUYeTe CTaHET
TaKUM YK€ paclpOCTPaHEHHBIM, KaK U 37IeKTPUYeCTBO, HO HUKO-
raa He Oyzmer o6magath TOM JKe CTaOMIBHOCTBIO MM IpeCcKa-
3yeMocTbio. OH Bcerna OynerT HECOM3MEPUMO OoJiee IUHAMUY-
HOU ¥ MOAPBIBHOM CHJIOH, CIIOCOOHOM MepeBepHYTh BCE, YEro
KOCHeTC. B KOHIIe KOHIIOB, HHTE/VZIEKT — 3TO OCHOBOIIOJIaTal0-
Ui pecypc, PyHAAMEHTAIbHAS CITIOCOOHOCTD, CTOSILAS 3a BCEM,
KOrma-m1bo Co3naHHbIM MOAbMU. TpyaHO mpencraButh cede 60-
Jlee 3HaYMMOE€ M3MEHEHHe, 4eM IIpeBpallleHHe 3TOTO pecypca
B HEYTO ITOBCEMECTHO IOCTYIHOE B PU3MYECKOM M MaTepHalb-
HOM OTHOIIIEHUMU.

MPOrPAMMHO-AMMNAPATHAA NUHOPACTPYKTYPA UN

Kak mo6oMy 06111e10CTyITHOMY PeCypcy, UCKYCCTBEHHOMY UHTETI-
nexty notpebyercst 6a3oBast UH(PACTPYKTypa, CETh KAHAJIOB IPeLIo-
CTaBJIeHHsI 9TOM TexHOOruK. OHa HauMHAETCsl, KOHEYHO, C OOLIMp-
HOI BBIYMC/IUTEIIBHOM MH(PPACTPYKTYPbl, KOTOpas yKe CyIIeCTBYeT,
BKJIIOYasi COTHU MUJUIMOHOB ITOPTaTUBHBIX Y HACTOIBHBIX KOMITBIO-
TEPOB, a TAK)KE CEPBEPbI MOLIHBIX JaTa-1IEHTPOB U OBICTPO PacTy-
LIIYIO BCEJIEHHYIO MOOUIIBHBIX YCTPOMCTB C elile 6ojIee BIIeYaT/Isio-
LIUMHU BO3MOXKHOCTIMU. DPEeKTUBHOCTb 3TOH paclipenieleHHOM
BBIUMCIIUTEIBHOM IIaTOpMBI Kak cpenctBa gocrasku MM paam-
KaJIbHO YBEJIMYM/IACH C TIOSIBJIEHHEM ILMPOKOro Habopa armapar-
HBIX U [IPOTPAMMHBIX CPEICTB, CIIELHaIbHO pa3paboTaHHbIX ISt
OINTUMU3ALIMH [TTyOOKUX HEMPOHHBIX CETEH.

DTO pa3BUTHE HAYAJIOCh C TOTO MOMEHTA, KOT/Ia BBISICHUTIOCH,
YTO OIIpefie/IeHHble rpadruyecKrue MHUKPOIPOLIECCOPHI, HUCIIONb-
30BaBIIMEC B MEPBYIO OoYepenb AJIs MOAAEPIKKUA BUIEOUTD, SIB-
JIIIOTCS MOILHBIM YCKOPUTEIEM IJIs1 NPUJIOKEHUH, CBS3aHHBIX
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¢ ry6okuM 06yueHreM. Ipadryeckrie mpoLeccopbl H3HAYAIBHO
CO3[aBaJIUCh C LIEJIBIO YCKOPEHUS! BBIYUCIIEHUH, HEOOXOIUMBIX
IS TIOYTH MTHOBEHHOM BU3yasIM3aliiK rpaHKU BBICOKOTO pas-
peutennst. C 1990-X TOIOB 3TH CIIELUATU3UPOBAHHBIE KOMITBIO-
TepHbIe YUITbI UTPAIOT BaXKHYIO POJIb B BEICOKOKAYECTBEHHBIX UI'-
POBBIX IIpPUCTaBKax, B yactHoctu Sony PlayStation u Microsoft
Xbox. I'paduueckue mpoueccopsl ONTUMU3UPOBAHbI [JIsT Obl-
CTPOTO NapaJUIe/IbBHOTO BBIITOIHEHHUSI OTPOMHOIO YMC/Ia BBIYMC-
nenuii. EC/IM y LleHTpanbHOro mporeccopa, 06ecreYrBaroLero
paboTy Balero HOyTOyKa, MOXKET ObITh [JBA WM, BO3MOXKHO, Ye-
ThIPE BBIYMCIIUTENBHBIX «sIIpa», TO COBPEMEHHBIN BBICOKOKIIACC-
HBII rpadHuecKuii IpoLeccop, CKopee BCero, UMeeT ThICSYH CIie-
L[UATM3UPOBAHHBIX seP, KOTOPbIe CIIOCOOHBI OJHOBPEMEHHO
BBINOJIHATh pacyeThbl C BBICOKOHM ckopocThio. Korma uccienosa-
TeM OOHAPY)KU/IM, YTO BBIYMC/IEHUs], HEOOXOAUMBIE ISl IIpHU-
JIOKEHUM [TTyOOKOro OOYYEHUs], B L(€IOM aHAJIOTUYHBI TEM, YTO
WICIIONB3YIOTCS /ISl BOCIIPOU3BeneHUs rpaduky, rpadpudeckre
IIPOLIECCOPBI OBICTPO MPEBPATHUINCH B OCHOBHYIO alllapaTHYIO
1aT(POPMy MCKYCCTBEHHOTO MHTEJIEKTA.

DTOT nepexon CTal KIOYeBbIM (GaKTOPOM, OTKPBIBIINM [10-
pory peBOIOLMH B Chepe IyOOKOro obydeHwst B 2012 rofy. B cen-
Ts6pe TOro roga Komanzaa ucciaenosareneit UM usz TOpOHTCKOro
YHUBEPCUTETA MTPUBJIEK/IA BHUMAHNE UHAYCTPUM MH(POPMALIUOH-
HBIX TEXHOJIOTUM K [TyOOKOMY OOYYEHHIO, IIPOJEMOHCTPUPOBAB
MOJABJISIIOLIee [TPEBOCXOACTBO Ha COCTSI3aHUMU IO paclo3HaBa-
HUIO BU3yaibHbIX 00pa3oB ImageNet Large Visual Recognition
Challenge — e>XxeronHOM MepOIIPUSITHH, ITOCBSILLIEHHOM MAIllHH-
HOMy 3peHuHI0. Eciiu 6b1 mobeanBILIast KOMaHa He UCII0/Ib30BaIa
rpadryecKyie MpOLECCOPHI IS YCKOPEHHst CBOEH ITyOOKOM Heli-
POHHOIA CETH, €€ peLlIeHHe BPsiA /K OO 6bI [OCTATOYHO 3P deK-
THBHBIM, YTOOBI 00ecreYnuTh robeay. Mbl 6/1MKe TO3HAKOMMMCS
C UCTOpHel TTIyOOKOTO OOyYeHHS B ITIaBe 4.

KoManza n3 TOpOHTCKOTrO YHUBEpPCUTETA UCIIOIb30BajIa Ipa-
cduveckue mnporeccopsl npoussoactsa NVIDIA, koMnaHuu,
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