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FrMABA 1

[loopbIBHOE
N3MeHeHNe
bnn3ko

PUILATOrO HOSIOPSI 2020 rofa TOHJOHCKAs KOMITaHHSI

DeepMind, crienuanusupyromasicss B 0671acTi UCKyC-

CTBEHHOTO UHTEJVIEKTa, — OHAa NPUHAAJIEXUT XOJ-

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

sIBU/Ia 00 OLLIETIOMJISIIOLIIEM, BO3MOKHO 3II0XaTbHOM,
npopsbiBe. Peub 11a 06 MHHOBALUK B 06/1aCTH BHIYUCTUTETBHOM
6uoIoruM, KOTOpast CliocOOHA MOTHOCTBIO IPeobpasuTh chepy
€CTeCTBEHHBIX HayK M MeIuLMHbL. KoMmmanuu ymanock ¢ momo-
IIBIO TTyOOKOM HEMPOHHOM CETH MPeNCKa3aTh KOHEUHYIO CTPYK-
Typy CUHTE3MPYEMOH B JKUBOH KJIETKE MOJIEKYIIbI HeKa, NCXOs]
U3 FeHETUYECKOTO KOa. DTO COOBITHE CTATI0 UTOrOM IIOJTyBEKO-
BOT'O Hay4YHOTO IIOMCKAa ¥ 03HAMEHOBAJIO ITOSIBJICHUE TEXHOJIOTHH,
KOTOpast CyJIUT HaM GecrpelieJeHTHOE IIPOHUKHOBEHNE B TAMHBI
JKM3HH, a TaK)Ke HACTYIIEHWEe HOBOM 3MOXU MHHOBALMH B 06/1a-
CTH MeIULMHBI U (hapMaKOJIOIUH'.

Morekybl 6e/1Ka — 3TO AJIMHHbBIE LIEITOYKH, 3BEHBSIMH KO-
TOPBIX SIBJIFIOTCS 20 aMUHOKUCIIOT. Tensl, ygactku JHK, 3amaror
TOYHYIO ITOC/IEOBATEIbHOCTh aMUHOKUCTIOT, COCTaBISIIOLINUX MO-
nexyny 6enka, GaKTHUECKH peLENT ee U3roToBieHus. OLHAKO
9TOT reHETUYECKUI PEeLIeNT He OroBapuBaeT (OpMy MOJIEKYIIbI,
KOTOpasl MMeeT pellalollee 3HaYeHHe Ui ee (yHKLIMOHMPOBa-
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Hus. @opMa gBsieTcss pe3yabTaToOM aBTOMAaTHYeCKOTO CBOPavM-
BaHMS MOJIEKYJIBI B UPE3BbIYAHO CJIO’KHYIO TPEXMEPHYIO CTPYK-
TYpy B T€YEHHE HECKOIbKMX MWIIJMUCEKYH[ IIOCTE €e CHHTEe3a
B KJIETKE?.

IIpenckazanue TpexMepHOM KOH(UIypaluy, KOTOPYIO IIpH-
MeT MOJIeKy/Ia 6esKa, — OJIHA M3 CAMBIX IPaHIHO3HBIX HayYHbIX
npo67eM. YHCI0 BO3SMOKHBIX BAPUAHTOB CTPYKTYPHI IIPaKTHYe-
CKU GeCKOHEYHO. YueHble ITOCBSIIAIN PELEeHHIO 9TOH 3a1a4H BCIO
CBOIO NTPOQeCCHOHAIBHYIO JKU3Hb, HO Pe3y/IbTaThl X COBMECT-
HBIX YCHIMI 6bUTH CKpOMHBIMHU. DeepMind ncrionbayer TexHo-
noruro MU, BnepBble NPUMEHEHHYIO KOMITAHUEH B CHCTEMax
AlphaGo u AlphaZero, 13BeCTHBIX TpUyMQaTbHbIMU 1100€JaMU
HaJ JIOAbMU — JIYYIIMMHU B MHUpE€ UTPOKaMH B TaKHe HaCTOJIb-
HBI€ UTPBI, KaK ro 1 lmaxmartel. O4eBUIHO, OOHAKO, YTO 3M0Xa, KO-
raa MM accoruupoBaicst INIaBHBIM 0OPa3oM C UIpaMH, OIU3UTCS
K KoHLy. CriocobHocTs AlphaFold npenckasbiBate cTpykTypy 6er-
KOB C TOYHOCTBIO, HE YCTyNalolled NOPOroCTOSIIMM U KPOIOT-
JIMBBIM TaOOPATOPHBIM U3MEPEHUSIM C HCIIOIb30BAHMEM TaKHX
METOZOB, KaK PEHTTeHOCTPYKTYPHBIA aHa/IU3, — HEOCIOPUMOe
CBUIIETE/ILCTBO TOTO, YTO UCCIEeNOBAHUS B Cpepe UCKYCCTBEHHOTO
VHTEJIIEKTa IPUBEJIN K MOSBIEHUIO HayYHOTO MHCTPYMEHTA, CIIO-
COGHOro MpeobpasoBaTh MUP.

OTOT NpOPBIB NPOU30ILIET B TO BPEMSI, KOIa Ha 3eMJle IIPaKTH-
YeCKH He OCTaJIOCh JIIOJIEH, He BUMIEBIINX U300paskeHHsI ITeYasIbHO
U3BECTHOM GEeIKOBOM MOJIEKYJIBI, (PYHKLVsI KOTOPOI Ipenornpe-
JeNISIeTCsl €€ TPEXMEPHOM CTPYKTypor. Peub umer o crmaiikoBoM
GeJike KOPOHABHPYCA, CBOETO POZia CTBIKOBOYHOM MeXaHU3Me, I10-
CPEICTBOM KOTOPOTO BUPYC NNPUKPEIIAETCA K KJIETKE U 3apakaeT
ee. Hayunslit mpopsiB DeepMind maput Hanesxay, 9To K Caenylo-
11€ei MaHgeMUM Mbl OyZieM ITOATOTOBJIEHbI 3HAUMTEIBHO JIyYILIE.
OIHO 13 BO3MOYKHBIX TIPUMEHEHUIH CUCTEMBI — OBICTpBII Iepe-
6Op CYILLECTBYIOIIMX JT€KapCTBEHHBIX CPEJCTB B MOMCKAX Hau-
601ee apPeKTUBHBIX POTUB HOBOTO BUpyca. Braromaps atomy
IeHCTBEHHOe JledeHre OymeT HOCTYITHO Ha CaMbIX PaHHMX CTa-
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IMSIX BCIBIIKY 3a607eBaHust. [ITOMMMO MPOYEro, TEXHOIOTHSI
DeepMind oTKpbIBaeT mepes HaMU Lieblii PsiZi BO3MOKHOCTENH,
Cpeny KOTOPBIX pa3paboTKa HOBEHMIIKX JIEKapCTB U Gosiee riry6o-
KO€ IMOHUMAaHHe TIPUYMH IOSIBIEHHsI OIIMOOK Mpy POPMHUPOBaA-
HHU CTPYKTYpbI 6e/Ka — cOOEB, CBA3aHHBIX C TAKUMH HEAYTaMH,
Kak auabet, 60ne3Hb Asbureiimepa u 60me3Hb [TapKUHCOHA.
Korza-Hubynp aTa TEXHOIOTUSI HAMAET IPUMEHEHHE U B OPYTHX
chepax, HapUMep, TIOMOKET CO3aTh MUKPOOOB, CITOCOOHBIX
pasiaraTh OTXOXBI BPOZE IUIACTHKA WM HedTi®. MHbBIMU CI1o-
BaMM, 9Ta UHHOBALIMS CIIOCOOHA YCKOPHUTH IPOTPECC IPaKTHYe-
CKU B M000# 06/1acTH GMOXUMHU U METULIMHBIL.

3a mocrenHee mecsTUIETHE Pa3pabOTUYMKU UCKYCCTBEHHOTO
HHTEJIEKTA JOOWINCh PEBOJIOLIMOHHOTO IIPOPHIBA U CTaIU TIPE-
J1araThb BCe GOIbILE TPAKTUYECKUX PELLEHHH, TIPE0OPasyIoLIMX MUP
BOKPYT Hac. [T1IaBHBIM YCKOPHTENIEM TIPOTPECCa SIBIISIETCS «ITTyOOKOE
o0y4eHre» — MEeTOI MAIUUHHOTO OOyYeHUsT HA OCHOBE HCIIO/Ib-
30BaHUSI MHOTOCJIOMHBIX HEMPOHHBIX CETEH Haronobue TOH, 4To
npumennaa DeepMind. BasoBele pUHIUITEL pabOTHI ITyOOKHX
HEHPOHHBIX CETEM U3BECTHBI YIKE HE OTHO IECSTUIIETHE, HO TIOC/IE-
HUE [IOPasUTeIIbHbIE JOCTHKEHUsT 00y C/IOB/IEHBI COYETAHUEM JIBYX
TeHJIeHIUH B pa3BUTHHM MH(POPMALIMOHHBIX TEXHOJIOTHI. Bo-iep-
BBIX, 9TO IOSIBJIEHNE HECOM3MEPHUMO G0lee MOLIHBIX KOMIIBIOTe-
POB, KOTOpBIE BIIEPBbIE MTO3BOJIMIIN MIPEBPATUTh HEMPOHHBIE CETH
B IeMCTBUTENBHO 3 dEeKTUBHBIE NHCTPYMEHTHI. BO-BTOpPBIX, 3TO
HaKOIUIEHHE KOJIOCCATbHBIX MACCUBOB IaHHBIX B CETOAHSIIHEH MH-
(hopMaLIOHHO!N 9KOHOMUKE, KOTOpble KPUTHYECKH BasKHbI /IS
00y4eHuUs1 HEHPOHHBIX CETel BBITIOTHEHHUIO TIOJIE3HBIX 3a1a4. Jleii-
CTBUTEIBHO, JOCTYITHOCTh JAHHBIX B Macurabe Mpekie HeMBbIC-
JIMMOM — 3TO, TIOKa/IyH, ONpenessIomMii (pakTop HbIHEIIHEro
KOJIOCCAJTLHOTO Tporpecca. [7y6oKkue HeHpOHHbIE CeTU BOUPAIOT
B ce0s1 M UCIIONB3YIOT JAHHbIE BO MHOTOM TaK JK€, KaK CUHUIA KUT,
KOTOPBIi [TUTAETCSI KPUJIEM: OH 3aI/IaThIBAET OTPOMHOE KOJTHYECTBO
OpraHM3MOB B OTHE/IHHOCTH HE3HAYUTETIbHBIX, HO B CYMMe JIalo-
IIMX SHEPTHIO IS TIOAEP>KaHMs )KU3HU OTPOMHOTO OpraHU3Ma.
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[To Mepe TOro KaK UCKYCCTBEHHBIA UHTEJIEKT YCIIEIIHO MIPO-
HUKAeT BO BCe HOBblE cepbl, CTAHOBUTCSI OYEBUIHBIM €rO TIpe-
BpallleHVe B TEXHOJIOTHIO YHUKAJIbHOM 3HauMMocTH. Hampumep,
B HEKOTOPBIX 06/IACTAX MEIULIUHBI IPUIOXKEHUS /IS [UATHO-
CTUKHU Ha OocHOBe MU yiKe He yCTYMalOT B TOYHOCTHU JIYYLIMM
IOKTOpaM WM [ayke MPEeBOCXOHAT UX. [IOUIMHHBIN TOoTeHIHa
nono6HO MHHOBALIMKM HE CBOIUTCS K €€ CIIOCOOHOCTH IepEeur-
paTb Kakoe-HHOYIb MHUPOBOE CBETUIIO, OH, CKOpee, CBsI3aH C JIer-
KOCTBIO MAacClUTAOUPOBAHMSI UHTEIIEKTA, 3aK/IFOUEHHOTO B TOM
TEXHOJIOTUM. B CKOPOM BpEMEHM 3HAHMSI BBICOKOK/IACCHBIX Bpa-
Yeif-AMarHocToB OyayT 3a CKPOMHYIO IUIATY PaCIPOCTPAHSTHCS
Yyepe3 UHTEPHET 10 BCEMY MUPY U CTAHYT NOCTYIIHBIMHU [AKe
B PErvOHax, IZie JIIOAM MPAKTUYECKH JIUIIEHbI BO3MOKHOCTH 00-
PaTUTBCS K OOBIYHOMY Bpauy, He TOBOPS Y3Ke O JIyYIIUX B MUPE
CIIeL[Ma/TUCTaX.

[IpencraBbTe TEMEpPh, YTO Mbl BO3bMEM KaKylO-HUOYAb Ypes-
BBIYAIHO CrIeln(UUECKYI0 MHHOBALIMIO — CKayKeM, IHArHOCTHU-
YECKYIO CUCTeMy Ha OCHOBe MW MU MOAPBIBHYIO TEXHOJIOTUIO
DeepMind o MonenupoBaHuio 6eNKOBOI CTPYKTYpbl — M YMHO-
KUM €€ Ha MPaKTUYEeCKU HEOTPAHUUEHHOE YUCIIO TIPUIIOKEHUI
B IPYrux O6/IacTSIX, OT MEOULMHBI 10 €CTECTBO3HAHMUS, MPO-
MBILJIEHHOCTH, TPAHCIIOPTA, SHEPTETHUKH, YIIPABJIEHHs U 060t
Ipyroi cepsl YeNI0BEYECKON NesATENbHOCTU. B pesynbraTe Mbl
TOJTyYUM HOBBIii, YHUKA/IbHBIN [0 CBOUM BO3MOXXHOCTSIM 00111e-
IOCTYIIHBIA pecypc — MO CYTH, «MHTEJUIEKTYaIbHOE SJIeKTpUYe-
cTBO». TMOKMIA pecypc, CIIOCOOHBIA OMHUM ILETYKOM TIEPEKITIO-
YaTesist HAIPABUTh UHTEJIEKTYaIbHbIN MOTEHIIUAI TIPAKTUIECKH
Ha JI00YIO CTOSIIYIO Ilepes Hamy 1pobiemy! B koHeuHoM cuete
OH HAyYWTCS] HE TOJIBKO aHAIM3UPOBATh NAHHbIE U TIPUHUMATD
pELUEeHNs, HO U pellaTh CIOXHbIE 3aa4U U [ake TPOSIBIISITh
KPEaTHBHOCTb.

Llenb 3TOM KHUIM — U3y4eHue OyayLiero pa3BUTUS HUCKYC-
CTBEHHOTO UHTEJIEKTA, PACCMATPHUBAsi €r0 He KaK MHHOBALIMIO,
a KaK 06/1a1afolIyI0 YHUKAIbHOM MacIITabUPyeMOCThIO U ITOTEH-
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L[UAJIbHO MOZPIBHYIO TEXHOIIOTHIO — MOLIHBIA HOBBII 06111e10-
CTYITHBIN PECYpC, FOTOBBIM COBEPILIUTH TPAaHCPOPMALIHIO, B IIep-
criekTHBe GoJiee 3HAYMMYIO, YeM OBJIAEHHE 3IEKTPHYECTBOM.
AprymeHTBI ¥ 06BSICHEHUSI, KOTOPBIE 51 Yy IPUBOJUTDH HA ITHX
CTpaHULIaX, OMUPAIOTCS MO GOJBIIEN YaCTH HA TPU COCTABIISIIO-
II1ie MOeTro IpogecCHOHaIBHOTO OIbITA.

Bo-TiepBhIX, TTOC/IE BHIXOLA B 2015 TOAY B CBET MOe KHUTH
«Po6OTHI HacTyMatoT: PagBuTHe TEXHOOIHIA 1 Oyayiuee 6e3 pabo-
ThI»* $1 BBICTYIIMJI C JOK/IAZOM O IIOC/IEICTBUSIX ITOSIBIIEHUSI UCKYC-
CTBEHHOTO UHTEJIIEKTA U POOOTOB HA ECSITKAX TEXHOTIOTMYECKHX
KOH(EepEHLIMI, PErMOHAIbHBIX COOPaHUH, a TaK)Ke KOPIIOPATHB-
HBIX M aKaJeMHUYECKUX MeponpusaTuii. S mobsBan 6oree yem
B 30 CTpaHaX U MMeJ BO3MOXKHOCTh ITOCEIIaTh UCCIeNOBaTe Tb-
cKye 1abopaToOpuH, IPUCYTCTBOBATh HA I€MOHCTPALIMN PEBOJIIO-
LMOHHBIX TEXHOJIOTUI U yYaCTBOBATH B febaTax O MepPCreKTUBAX
Pa3BOpavMBAIOIIENCs] PEBOIOLINN UCKYCCTBEHHOTO MHTEIEKTa
C TEXHUYECKUMHU 9KCIIEPTAMU, SKOHOMHCTAMHU, PYKOBOIUTEISIMHU
MpeIIpUSTHM, HTHBECTOPAMHU U MOJIMTHKAMH, a TAK)Ke Hecllelua-
JIMCTaMH, KOTOPbIe BUISAT IMPOUCXOIAIINE U3MEHEHUsT U HAYU-
HAIOT U3-3a HUX OECITOKOMUTHCSI.

Bo-BTOpBIX, B 2017 TOAy g Hadasl pa60TaTb C KOMaHOOH M3
dpaniysckoro 6anka Société Générale Hazx coznanueM GOHIOBOTO
MHJEKCA, KOTOPBI ITO3BOIMII ObI MHBECTOPAM U3BJIEKATh HEIIo-
CPEICTBEHHYIO BBITOZY U3 PEBOJIIOLIMH B 00/IACTH UCKYCCTBEHHOTO
WHTEJUIEKTA U POOOTOTEXHUKH. B KauecTBe KCIIepTa-KOHCY/IbTaHTa
51 y4aCTBOBAJI B BHIPAOOTKE CTpATEruy Ha OCHOBe MOHMMaHust U
KaK HOBOTO MOIIIHOTO OOILIeOCTYITHOIO pecypca, CO3MA0LIEro
CTOMMOCTb U SIBJISIFOLLIETOCSI ICTOYHHUKOM TpaHCOopMAaLiu OrsHeca
B LIIMPOKOM KOMIUTEKCe OTpacyeil. B pe3ybrare MOSBUIICS UHOEKC
Société Générale Rise of Robots, a motom Lyxor Robotics u AI ETF+
(6up>KeBOM MHAEKCHBIHA (POHII) HA OCHOBE OTOrO MHIEKCA.

*  @opn M. Pobothl HacTyratoT: Paseutue TexHomoruii u 6ynyiiee 6e3 pa-
60Tbl. — M.: A/bIIMHa HOH-(PUKLIH, 2019.



12 BJTIACTb POBOTOB

HakoHel, Ha NpOTSIKEHUH 2018 rofa s UMesl BO3MOXKHOCTb
00CyaUTD IIUPOKUN KPYT BOIIPOCOB C 23 BEAYLIMMH MHUPOBBIMU
uccnenosarensiMyd UM 1 ipe ApUHUMATESIMUA B 0OJIACTH UCKYC-
CTBEHHOTO MHTEJUIEKTa. DTO HACTOsIIMe DUHINTEHHB! B cBOei
cepe — UeTBepoO M3 HUX YOOCTOMIIMCH NpeMUU ThIOpHHIA,
akBuBaseHTa HOGemeBCcKOM IpeMyu B 06/1aCTH KOMITBIOTEPHBIX
HayK. Haum Gecezibl, MOCBsIEHHBIE OyAyILLEMY HCKYCCTBEHHOTO
HMHTEJUIeKTa, a TaK>XXe PHUCKaM, COMYTCTBYIOIIUM IIPOTpeccy, Co-
OpaHbl B MOElN KHMre «APXMTEKTOPbl MHTe/IeKTa: Bea mpasna
00 MCKYCCTBEHHOM HHTEJIEKTE OT €ro Co3aaTeneii»*, n3naHHoM
B CIITA B 2018 rony. {1 aKTUBHO UCIONB30Baj 3Ty YHUKAJILHYIO
BO3MOJKHOCTb, YTOOBI Y3HATh, O YEM AYMAIOT BBIIAIOLIMECS YMbI
B obnactu U, u conepskaHUe 3TOM KHUTH B 3HAUMTEIBHOM CTe-
MI€HU ONHUPAETCsI Ha UX UIEU U IIPOTHO3BL.

[IpencraBieHre UCKYCCTBEHHOIO MHTEJNIEKTa KaK HOBOTO
3JIEKTPUYECTBA — XOpPOIIAst MOZENb ISl PacCy>KIeHUN O Nasb-
HeMIIeM pa3BUTHH 3TOM TEXHOJIOTUH, KOTOPasi B KOHEUHOM c4eTe
3aTPOHET MTPAKTHYECKH BCE 06/1aCTU SKOHOMHUKH, OOLIECTBEHHOM
>KA3HU U KyJIbTyphbl. CrieflyeT, OOHAKO, CeNaTh OJHY CyLIEeCTBEH-
HYIO OTOBOPKY. DJIEKTPUYECTBO OOBIYHO PACCMATPHUBAETCS KaK
OIHO3HAYHO Ione3Has cuia. [1oxkany#, TpyoIHO OTBICKATh B pas3-
BUTOM CTpaHe yelioBeKa — HCKIII0Yasl pa3Be 4YTO CaMblx yoe-
JKIEHHBIX OTIIEIbHUKOB, — HMMEIOIIEro OCHOBAHMSI JKa/I0BaThCs
Ha 371eKTpuHKaLMIo. FICKyCCTBEHHBIM MHTE/UIEKT — HHOE JIeJIO:
y HEro ecTb TEMHasi CTOPOHA, 1 €My COITyTCTBYIOT peasibHble OIlac-
HOCTH KaK ISl OTAEJIbHBIX JIIOMEH, TaK U [UIsl OOILECTBA B LIEJIOM.

[ToCTOSTHHO pa3BUBAIOILIMICS UCKYCCTBEHHBIM UHTEIINIEKT CIIo-
COOEH COBEPIIUTD Ha PhIHKE TPYZAa U B 9KOHOMHKE B LI€JIOM Iepe-
BOPOT 6ecrpelieieHTHOro Maciuraba. [IpakTiyecku mobyro pa-
60Ty, pyTHHHYIO U [IPECKA3yEMYIO [I0 CBOEMY XapaKTepy, HHbIMU
CJIOBAMH, IOYTH Jr0OBIe NMPOodecCHOHaNbHbIe 00sI3aHHOCTH,

*  @opxa M. ApxuTeKTOpHBI MHTe IeKTa: Bes mpaBaa 06 UCKYCCTBEHHOM HHTEN-

nekTte ot ero cospareneil. — CII6.: [Turep, 2020.
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HCIIOJTHUTEIIb KOTOPBIX TIOCTOSIHHO PELIaeT OHH U Te JKe 3a1a4H,
MOKHO ITOJTHOCTBIO MJTH YaCTUYHO aBTOMATHU3UPOBaTh. Mccreno-
BaHUA [TOKA3aJId, YTO /IO MIOJIOBUHBI PAOOTAIOLIMX AMEPUKAHLIEB
3aHATHI TIONOOHOM TpeNCcKa3yeMO AeITeNbHOCTBIO U B ONHUX
tobko CoennHeHHBIX LLlTaTax MOIyT CO BpEMEHEM HCUE3HYTh
JECATKU MUJUTMOHOB paboumx mects. Yoap Oyaer HaHeCeH He
TOJIBKO 110 HU3KOOI/TAYMBAEMbIM HEKBATU(ULIMPOBAHHBIM pa-
6oTHUKaM. MHOTHMEe aqMUHUCTPATOPHI U CIIELUATUCTBI TAKKe
BBITIOJIHSIOT OTHOCHUTENIBHO PYTUHHBIE 00s13aHHOCTH. OCOOEHHO
BBICOK PHCK aBTOMATH3ALIUH IIPEACKa3yeMOI HHTEIEKTYaIbHOM
NeATENTHHOCTH, MTOCKOJIBKY €€ MOXKET BBITIOIHSTH POrPAMMHOE
obecrieueHue. B oTiure OT 3TOrO, A/ PyYHOTO TPyAa HYKEH
JOPOTOCTOSAIIUIN POBOT.

Borpoc BIMsSIHUSI aBTOMATHU3aLUK Ha TPYLOBBIE PECYPCHI
OCTaeTcsl AUCKYCCUOHHBIM. Bynmer yiu co3maHo 4OCTaTOYHO HO-
BbIX pabouMX MECT B Tex Chepax, aBTOMATU3ALUSA KOTOPbIX He-
BO3MO>KHA, YTOOBI TIOITIOTUTh TPYASIIMUXCSI, TEPSIOLIMX paboTy
pyTHHHOTO xapakrepa? Eciu na, TO XBaTUT JIM Y 9TUX TPYAsi-
IIMXCH YMEHUH, CITIOCOOHOCTEH M TUYHOCTHBIX KAayecCTB, YTOOBI
YCIIELIHO TIePETH HAa BHOBB CO3IaHHbIe pabourie Mecta? Exsa mu
GOJBIINHCTBO OBIBIINX BOAUTETIEN IPY30BUKOB UM PAOOTHUKOB
MPEeANPUATHI OBICTPOrO MUTAHMSI CMOTYT CTaTh MH)KEHEPAMHU-
pPOBOTOTEXHUKAMU — WJIH, €C/IM YK Ha TO TIOLUIO, CIIELUasIU-
CTaMU II0 YXOZy 3a TpecTapenbiMu. Ha Moii B3I/sia, KOTOPHIMA
1 U3JIOKWUI B KHUTe «POGOTHI HACTYIAIOT», 3HAYMTENBHOMN [OJIE
HAIIIETO TPYLOCIIOCOOHOTO HACETIEHNSI B KOHEYHOM CYeTe IPO3UT
OIMaCHOCTh OCTaThCst 32 GOPTOM m3-3a passutusi MU u poboro-
TeXHUKU. KpoMe Toro, Kak Mbl CKOPO YBUANM, €CTb BCE OCHOBA-
HUSL TIPEAIIONAraTh, YTO MaHAEMUsI KOPOHABUPYCA U CBSI3aHHBIMA
C HEeW 3KOHOMMYECKUH CIaj yCKOPAT BO3LEHUCTBHE UCKYCCTBEH-
HOTO MHTEJIIEKTA HA PHIHOK TPyZa.

Jlaske ec/iv He pacCMaTpPUBATh [TOTHOE UCUE3HOBEHHE PabOUnX
MECT BC/IENCTBUE AaBTOMATU3ALMH, TO TEXHOJIOTHH YK€ BIIUSIOT Ha
PBIHOK TPyZa B IPYTHX OTHOILLEHUSIX, KOTOPbIE TODKHBI BCTPEBO-
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>KuTh HaC. CyLIeCTBYeT OMacHOCTb TOTO, YTO HA paboure MecTa,
TPaJULIMOHHO 3aHMMaeMble NTpeJCTaBUTENISIMU CPEIHErO Kiacca,
CTaHyT TPeOOBAThCSI MeHee KBaIM(ULIMPOBAHHbIE HCIIOTHUTEH.
HuskooruiaunBaeMselii pabOTHHK, C/1abasi MOATOTOBKA KOTOPOTO
KOMITEHCHUPYEeTCSI TEXHOJIOTHUSIMHU, CMOKET 3aHSITh OJ/DKHOCTD,
KOTOPpast IIpesKie Mpexronarana 6osee BHICOKUI pa3Mep OIUIaThl
Tpyna. JIroou Bce yale TPYAATCs MO KOHTPOJIEM aarOPUTMOB,
KOTOpBIe C/IesT 3a paboTOM MM 3a4aI0T ee TeMIl, (haKTHUEeCKH
IpeBpallasi Ux B BUPTyaJbHBIX poOOTOB. MHOrMe HOBBIE pabo-
yye MecTa CO3Jal0TCS B TMI-3KOHOMUKE, B YCIOBHUSIX KOTOPOH
TPyAsILIMeCs: OOBIYHO UMEIOT HEelpeNCKa3yeMblil peskuM paboThl
Y IOXOZbL. Bce 3TO ycunrBaer HepaBeHCTBO U B OyyiiieM MOKET
06epHYThCSI YHUIKAIOIIMMU Y€I0BEYECKOE JTOCTOMHCTBO YCIIO-
BUSIMH TPyZa A/ Bce OOMbIIEH 101 pabOTHUKOB.

IToMMMO HEraTMBHOIO BIMSIHUSI HA PBIHOK TPYZAa U 3KOHO-
MHUKY, Pa3BUTHE UCKYCCTBEHHOTO MHTEJIIEKTA ITOBJIEYET 32 COOOM
MHOJKECTBO IPYTHUX HENPUATHBIX MTOCIeACTBUN. Hanbornee siBHast
13 HUX — YIpo3a Hallei 6e30macHOCTH B 1e/ioM. FIMeroTcst B Buay
KubepaTaky ¢ ucronb3oBanreM MU Ha dpusndeckyro HHPPacTpyK-
Typy ¥ BaKHEMNILHE CUCTEMBI, KOTOPbIE BCE B OOJIBIIEH CTENEHU
CTaHOBSITCSI B3aMMOCBSI3aHHBIMH, a TAaK>Ke yIpo3bl JeMOKpaTHhye-
CKOMY TIPOLIECCY M OOILECTBEHHOMY YCTPOMCTBY. [IpumuchiBae-
Moe Poccuu BMellaTeibCTBO B IIPE3UIEHTCKHE BEIOOPBI 2016 roza
SIBJISIETCSI OTHOCHUTENIBHO 6e300MIHOI JeMOHCTpalMel TOro, 4To
MOJKeT KIaTh HAaC B Oyaymem. VICKyCCTBEHHBIH MHTE/UIEKT CO
BpeMEHEM CIIOCOGEH CTaTh MCTOYHHUKOM elle Gosiee COBEpLIEH-
HBIX «(eHKOBBIX HOBOCTE}», TOCKOMIBKY II03BOJIsIET (pabpHUKOBATh
cdoTorpaduy, ayauo- U BUIEO3ANUCH, TPAKTUYECKH HEOTINYH-
MBle OT HACTOSIIUX, & APMHUHU TI0-HACTOSILIIEMY [TPOABUHYTHIX 60-
TOB KOTZIa-HUOYAb OKKYIUPYIOT COLIMAIBHBIE CETH, OYAYT CEsITh
CMYTY U, OTEHIIMAIBHO, (POPMUPOBATH OOIIECTBEHHOE MHEHME.

B mupe — ocobeHHO B Kutae — CHUCTEMBI CIIEKEHHS, HCTIONb-
3YIOLIME PacIO3HaBaHYe JIML] U APYyTHe TeXHOJIOTUM Ha ocHOBe M,
MIPUMEHSIIOTCS 17151 KOJIOCCAJIBHOTO YBEIMUEHUS BJIACTH U BIIUSTHUAS
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aBTOPUTAPHBIX ITPABUTE/IEN M1 YHUYTOKEHHS HEITPMKOCHOBEHHOCTH
yacTHOM ku3Hu. B Coenvuennbix Lltatax 6bUtM ClTyYau, KOTIa CH-
CTeMBl paclo3HaBaHUs UL AEMOHCTPHUPOBAIN NPEAB3ATOCTD 10
PpacoBOMY WUJIM FeHAEPHOMY IIPU3HAKY, KaK U aITOPUTMBI, UCTIOJIb-
3YIOLLMECsT 171 OTOOpA PE3IOMe U [JaKe IIPeNOCTABIIEH s PEKOMEH-
Jaluii CyabsiM B CUCTEME YTOJIOBHOTO TIPaBOCYAMSI.

[Toskanyi, camasi myraromas 1 6JMsKast yrpo3a — 9TO pas-
paboTKa MTOTHOCTHIO AaBTOHOMHOTO OPY3KHSI, CIIOCOOHOTO YOHUBATh
6e3 00sI3aTEILHOTO YUACTUS YeTIOBEeKa, CAHKIIMOHUPYIOLIETO €r0
nprMeHeHHe. Takoe Opy>Kue B NMPUHLINIE MOXKET MPHUMEHSIThCS
MPOTHB LIEIbIX HAPOLOB, M OT HEro OymeT KpaiHe TPYOHO 3a-
LIMTUTHCSI, OCOOEHHO €C/IM OHO TIOMALET B PYKHU TEPPOPHUCTOB.
MHorue npencraBUTeNn coobiiectBa uccnenonareneit U sB-
ISIIOTCsE yOeKIEHHBIMU MIPOTUBHUKAMU TaKOTO Pa3BUTHsI COObI-
i, 1 B OOH BBIOBMHYTa MHUIMATHBA 110 3aMPeTy MOZOOHBIX
CUCTEM BOOPY>KEHMH.

He nckmodeno, 4ro B gajabHEHIIEM MBI CTOJIKHEMCS C elle
6osee cepbe3HOM OMacHOCThIO. MOXKET /I MCKYCCTBEHHbIM MHTEI-
JIEKT IPEeACTaBIATh 9K3UCTEHLMAIbHYIO YyIpO3y IJs YejoBede-
crBa? He co3manyuM 1 Mbl ONHaKIbI «CYTIE PUHTE//IEKTYaIbHYIO»
MalllMHYy — HEYTO, HACTOJIbKO MPEeBOCXOAAIIEe HAC, YTO OHO CMO-
>KeT — HaMEepEeHHO WM ClIydyalHO — HaHecTH HaMm Bpen? JOTo,
KOHEYHO, IOBOJIBHO YMO3PHUTEIbHOE OIaceHue, U JaHHas Ipo-
671eMa BCTaHEeT JIMILb B CIyYae, eC/IM HaM KOTga-HUOYAb YaacTCst
CO31aTh NEUCTBUTENIBHO pa3yMHYIO MaliuHy. [Toka sTo Tema Ha-
y49HOU aHTaCTUKHU. TeM He MeHee peasbHBIM HMCKYCCTBEHHBIN
MHTEJUIEKT Y€JI0OBEYECKOTO YPOBHSI — 3aBETHAsI MeYTa pa3paboT-
YMKOB, M HEMaJIO OY€Hb YMHBIX JIOAEHU OTHOCATCS K 3TOM OMAaCcHO-
CTH CO BCEY Cepbe3HOCTBIO. Takue BbIAAIOIINECS TI0OU, Kak non
Mack u nokoiitbiii CTuBeH XOKHHI, Ipeaynpeskaand o6 yrpose
Bbixoaa MMM u3-nox koHTpons. Mack, Hanpumep, Hazaesnaa HeMajo
mryma B CMU cBouM 3asiBJIeHHEM, 4YTO UCCIeI0BaHHUS B obmactu
HMCKYCCTBEHHOT'O MHTEJIJIEKTa — 3TO IIONBITKH «BBI3BATh JEMOHa»
u uro «MIM onacHee siIepHOTO OPY>KUSI»®.
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C y4eToM 9THX OOCTOSITENBCTB BO3HUKAET BOIIPOC, CTOUT JIU
HaM OTKpbIBaTh siyK [lannoper. Kak 6b1 To HU 6bUIO, YesoBe-
YeCTBO He MOXKET MO3BOJIUTH cebe OTKa3aThCsl OT MCKYCCTBEH-
HOTO UHTEJIZIeKTa. MHOTOKPaTHO PacIIMpsis HAIlU YMCTBEHHBIE
U TBOPYECKHE BO3MOXHOCTH, MU cnoco6CTByeT WHHOBALIUSIM
MPaKTHYECKH B KaKIOM 0OIACTH UeIOBEYECKOM HesTeNbHOCTH.
OH no3BonsIeT HaM O>KUIATH IMOSIBJIEHMSI HOBBIX JIEKAPCTB U Me-
TOZOB JieueHust, 6oree 3 PeKTUBHBIX UCTOYHUKOB YHUCTOM SHEP-
TMH U MHOXKECTBa APYTHUX Ba’XHBIX NPOPHIBOB. besycnosno, U
YHUUTOXKHT paboune MecTa, HO B TO Ke BpeMs crenaer 6oree
JIOCTYTHBIMU (B LIEHOBOM UM (PM3UYECKOM OTHOILEHUSIX) TOBAPbI
U yCJIyTH, KOTOpPble€ NIPOU3BOAATCS B 3KOHOMUKe. ITo mporHosy
KOHCanTUHTOBOM ¢pupmel PwC, k 2030 rony U 06aBUT B MU-
POBYIO 9KOHOMUKY OKOJIO $15,7 TPJIH, YTO OCOOEHHO HEOOXOIMMO
ceifyac, KOrza Mbl HaileeMcsl Ha BOCCTAaHOBJIEHHE T10C/Ie MacITab-
HOTO 9KOHOMHYECKOTO KPU3MCa, BbI3BAHHOTO NTaHAEMUEl KOpPOHa-
Bupyca’. Uto, nmosxanyi, camoe Ba)KHO€ — MCKYCCTBEHHBIM WH-
TEeJJIEKT IIPEBPATUTCSl B HE3aMEHHMBbIN MHCTPYMEHT, UMEIOLINH
K/IIOYEBOE 3HAUYEHME M1 PELIEHHS HAllMX CAMbIX CJIOKHBIX IIPO-
671eM, BKIIIOYasi M3MEHEHHE KIMMaTa M JAErPafaliiio OKPYsKaro-
1€l cpezibl, Hen36eKHYIO HOBYIO MTAHAEMHUIO, HEXBATKY DHEPIUU
Y YUCTOM BOZBI, HUILETY U HELOCTYITHOCTh OOPa30BaHMsL.

CnenyeTr B MOMHOM Mepe MCNOIb30BaTh MOTEHIMAT MUCKYC-
CTBEHHOI'O UHTE/UIEKTAa B MHTepecax Mporpecca — HO C OT-
KPBITBIMY I71a3aMu. PUCKU HEOOXOOMMO YCTpaHATh. Tpebyercs
MpaBOBOE PETyJIMpPOBAaHUE U B HEKOTOPBIX C/Iy4yasix 3aIlpeT OIpe-
JleJIEHHBIX BUZIOB Ucronb3oBanus M. Bece 3T0 TOMIKHO MPOUCXO-
IIUTh V)K€ CETOIHSI, TIOTOMY YTO OyZylliee HACTYIIUT 3HAYUTETEHO
paHbllle, YeM MbI K HEMy MOATOTOBUMCSL.

Bb110 GBI IIpeyBeIMYeHreM yTBEPIKAATh, YTO 9TA KHUTA [IPe/i-
JIaTaeT «JOPOSKHYIO KapTy» /sl NBYSKEHUsI B Oy/IyIiiee UCKYCCTBEH-
HOTO MHTe/IeKTa. HUKTO He 3HAaeT, HACKOJIBKO OBICTPO OyzmeT
pasBuBatbcsl MMM 1 Kak MMEHHO UCIIONb30BaThCsl, KaKUe HOBBIE
KOMIIAaHUM M OTPAC/IH MOSBSATCS UM KaKHe YyIpO3bl OKaXKyTCs
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Hanbosnee cepbe3HBIMU. Byayliee MCKYCCTBEHHOTO MHTEJIEKTA
HEMpeACcKa3yeMo, TOCKOIbKY 3TO MOAPLIBHASI TEXHOIOTUS. «Jlo-
PO>KHOI KapTbl» He cyllecTByeT. Ham nmpuaeTcs neiicTBoBaTh 110
cutyaunu. Hazeroch, 3Ta KHAra IOMOXKeT OATOTOBUTHCS K Ip4-
JylLIeMy — BEPHO MOHAThH IIPOMCXOAAIIYIO Ha HAIIKMX IJIa3ax pe-
BOJIIOLIMIO, OTAE/IUTD XalIl U MOTOHIO 33 CEHCAlMsSIMU OT peasb-
HOCTH 1 HAWTH HAWJIyYIlIHe CIIOCOObI 0OeCIIeYeH s IIPOLBETAHUSI
Ka)XX[IOMy 4YeJIOBEKy U OOILIeCTBY B LieJIOM B OyaylueM, KOTOpoe
MBI CO3JAEM.






rMABA 2

/1 kak HoBOe
3MNEeKTPUYECTBO

JIEKTPUYECTBO, KOTOPOE HEKOIZAa BOCIPUHUMAIOCh
KaK 3aHMMaTeJIbHOe SIBJIEHUE, [IPUTOJHOE PasBe UTo
IUIsT POKYCOB UM KCIIEPMMEHTOB Ha IIOTEXY TOJIIB,
6eccriopHo, chOpMHUPOBATIO COBPEMEHHYIO LINBUIIH-
3alMI0 U 0OYCIOBUIIO CAMy BO3MOYKHOCTH €€ Cyllle-
CTBOBaHMS. B mMupe, rme rapaHTUPOBaHHBINA JOCTYII K 3JIEKTPO-
CHabYKEHHIO YaCTO BOCIIPMHUMAETCSI KaK JaHHOCTB, JIETKO 3a0bITh,
KaKUM LOJITMM U TPYAHBIM OBUIO BOCXOXKIEHHUE 3IEKTPHUUYECTBA
K CBOeMy TOCHOICTBYIOLIEMY MOJIOXKeHUIO. JInib B 1879 rony —
yepes 127 JIeT MOcjae 3HAMEHUTOTO 3KCnepuMeHTa beHmkaMuHa
@®paHKIMHA C BO3AYLIHBIM 3MeeM B 1752 rogy — Tomac Dau-
COH HaKOHell JOBeJI IO yMa CBOIO JIaMIly HaKaauBaHug. [Tocre
3TOTO pas3BUTHE COOBITUI YCKOPHIOCh. B ToM ke romy B Bemu-
KOOPUTAHUU ObLT MPUHAT 3aKOH 06 3JIEKTPUYECKOM OCBElLe-
HuU JIuBepIyis, 3a7I05KUBIINI OCHOBBI [I7IS1 YCTPOMCTBa NEPBOTrO
B CTpPaHe YIMYHOIO 3JIeKTPUYECKOIO OCBELIeHHs, a depe3 TpU
roza BBeIEeHBl B IelCTBUe aneKkTpoctaHumu Pearl Street Power
Plant 8 Helo-Mopke u Edison Electric Light Station B Jlonmone.
O[HaKo K 1925 rofy 6pu1a 3/1eKTprUHULIHPOBaHa JIMIIb [TOJIOBUHA
nomos B CoenrHeHHbIX [lITatax. [ToTpe6oBantoch elije HECKOIBKO
necsatuneTuit u npuHsitre OpaHkanHOM PysBenbTom 3akoHa 06
97IEKTPUPHKALIMH CENTbCKUX PAlOHOB, YTOOBI AJIEKTPHUYECTBO IIpe-
BPaTU/IOCh B IIPUBBIYHOE HaM OOIIELOCTYIIHOE YIOOCTBO.



20 BJTIACTb POBOTOB

Jl7st TeX M3 HAC, KTO JKUBET B Pa3BUTOM MUpE, IPaKTUYe-
CKHU BCE BOKPYT TaK WM MHAUe CBSI3aHO C DJIEKTPHYECTBOM WIIH
BOOOL1Ie BO3MOSKHO JIMLIb 671aroaapst eMy. DIeKTPUIECTBO SIBIsI-
eTCsl, TIOKay, Ty4lIMM — U, 6E3yCIIOBHO, CAMBIM JOJITOUIpa-
IOLIUM — IPUMEPOM TEXHOJIOTUHM OOLIEr0 HA3HAUEHHUS: UHAUE
rOBOpsl, MHHOBAIIMEH, KOTOpasi IIOBCEMECTHO MACIUTAGUPYeTCs]
B 9KOHOMMUKE U OOLIeCTBE, TPAaHCPOPMHUPYST BCE UX ACTIEKTHI.
K TexHO/IOrHsIM 0061ero Ha3HAYEeHHsI OTHOCHUTCSI TAK)Ke Mapo-
CHJIOBas YCTAHOBKA, IOJIOKUBLIAST HAYAJIO [TPOMBIILIEHHOMN pe-
BOJIIOLIMM, HO Ceif4ac MMeIoLIasi CUIbHO OTPAHUYEHHOE TIpHUMe-
HEHUE, B YACTHOCTHM HA aTOMHBIX 3/IEKTPOCTAHLMAX. [IBUTaTENb
BHYTPEHHETO CrOPaHUst TAKKE ChIrPaI IPe0OpasyIoLIyIo pOJib, HO
CETOHS HETPYHO IPENCTaBUTH cebe Oyayiiee 6e3 GEH3MHOBBIX
U IU3€NIbHBIX MOTOPOB, HA CMEHY KOTOPBIM IIPUAYT JIEKTPOABH-
rarenu. Ecnu He paspasurcst Kakasi-HUOYIb alloKalTUITUYeCcKast
KaTtacTpoda, MPaKTUIECKH HEBO3MOXKHO BOOOPasuTh Oymyluee
6e3 2/IeKTpUYECTBA.

Takum 06pasoM, ObUIO Obl YPE3BHIUANHO CAMOHAAESTHHO
YTBEPKAATH, YTO UCKYCCTBEHHBII MHTETIEKT IPEBPATUTCS B TEX-
HOJIOTHIO OOIIEro HasHa4YeHMsl, COMOCTABUMYIO II0 Macutaby
U BO3MOJKHOCTSIM C 9JIEKTPUYECTBOM. TeM He MeHee eCTb Bec-
KHe MPUYMHBI T10J1araTh, YTO UMEHHO K 3TOMy Mbl unem: MU
BO MHOTOM TaK K€, KaK 3/IEKTPUYECTBO, CO BPEMEHEM 3aTPOHET
U rpeobpasyeT MPaKTHYECKH BCE.

VICKyCCTBEHHBI MHTEJIEKT YKe OKa3bIBaeT BIMsSIHUE Ha BCe
OTpac/IM 9KOHOMUKH, B TOM UHUCJIE HA CEJIbCKOE XO3SUCTBO, IPO-
MBILUIEHHOE [TPOM3BOACTBO, 3LPaBOOXpAaHEHHE, (PUHAHCOBBIM
CEKTOP ¥ PO3HUYHYIO TOPrOB/IO. DTA TEXHOJIOTHS IPOHHUKAET
naske B 06/1aCTH, KOTOpble MBI CYMTaeM Haubosee 4yenoBede-
ckumu. Yar-60Thl Ha ocHOBe MU 06ecreynBaoT KpyraocyTod-
HBIii JOCTYIl K YC/IyTe MCUXOIOTHYECKOTO KOHCYIbTUPOBAHUS.
TexHomorus ry6oOKOro 06ydYeHUs IPUBOAUT K IOSIBJIEHUIO HO-
BBIX (pOpM rpaduUuecKoro UCKyCCTBA U MY3BIKU. YIUBIISTHCS
TYyT HeueMy. B KOHIe KOHIIOB, IIPAaKTUYECKH BCE LIEHHOE, UTO
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OBbIIIO CO3aHO IOAbMH, SIBJISIETCS IPOLYKTOM HALIErO WHTEI-
JIEKTa — CIIOCOBGHOCTH YUUTHCS, U306PETaTh, TBOPYECKH PEILATh
npo6iembl. YCUIMBast, JOTIOMHSS WIM 3aMeHssl Halll COOCTBEH-
Hbll uHTe/IeKT, U Hen36esKHO MPEBPATUTCSA B CAMYIO MOTY-
IIECTBEHHYIO U HanboJs1ee LIMPOKO PUMEHSIEMYIO TEXHOJIOTHIO.
BO3MOYKHO, OH OIHK[IbI CTAHET OAHUM U3 CaMbIX 3((HEeKTUB-
HBIX UHCTPYMEHTOB, KOTOPbII TOMOYKET HaM BBIATH U3 KPU3HUCA,
BBI3BAHHOTO KOPOHABUPYCOM.

Bosee TOro, BHICOKH LIAHCHI, YTO MCKYCCTBEHHBINA UHTEIUIEKT
MPEBPATUTCSI B TOCIIOZCTBYIOLIYIO TEXHOIOTHIO HAMHOTO OBICTpEE,
4eM 3TO ObUIO B Cllydyae d7eKTpUYecTBa. Jlesi0 B TOM, YTO 3Ha-
4uTeIbHAS YacTh UH(PPACTPYKTYPHI, HEOOXOAUMOU ISl pas3Bep-
thiBaHust UM, — BKITIOYAst KOMITBIOTEPBI, UHTEPHET, MOOUIIBHBIE
Cy>KOBI Iepeiauyi JaHHBIX U OCOOEHHO MOLIHEHIINE PecypChl
171st 067IAYHBIX BBIYUC/IEHUIA, [TOANEP)KUBAEMbIE TAKUMH KOMITa-
HUSMY, Kak Amazon, Microsoft u Google, — y>xe nmeercs. Ipen-
CTaBbTe, KaK ObICTPO MPOU30LLIA OBl 3IeKTPUUKALINSI, €CTTH OBl
6O7IbILIAsT YACTh STIEKTPOCTAHLIMI ¥ JIMHUIA 3/IEKTPOIIEpejauH YIKe
ObUIa IOCTPOEHA K TOMY BPEMEHH, KOIZa DIMCOH U300pes amIty
HaKajuBaHusl. VICKyCCTBEHHBIN UHTEIEKT TOTOB IPe0Opa3oBaTh
HAIll MUp — U 9TO MOYKET CIyYUThCSI HAMHOTO PaHbLIIE, YEM MBI
[perioaraeM.

WHTEJUJTIEKT KAK 3JIEKTPUYECTBO

AHaJsIorus C 37eKTPUYECTBOM YMECTHA, ITOCTOJIbKY-MOCKOIBKY
OHa OTpa)kaeT OYAYLIYIO TOBCEMECTHOCTb U OOLIEJOCTYITHOCTD
HCKYCCTBEHHOTO MHTEJUIEKTA M TOT (PaKT, YTO OH B KOHEUHOM
cyeTe 3aTPOHET U IPeoOpasyeT MPAKTHYECKH BCE CTOPOHBI HAIleiH
KU3HU. OJHAKO MeXAY 3TUMM ABYMS TEXHOJOTUSIMH HMEIOTCS
MIPUHIMIINAIBHBIE PA3/INYHs. DJIEKTPUYECTBO — OIHOPOIHBII
TOBAp IUIMPOKOTO MOTPebIEHNs], He U3MEHSIIOLIUIACS KaK B IPO-
CTPaHCTBE, TaK U BO BpeMeHH. [ie 65 HU HaXOIM/IMCh BbI HUIM
KOMITaHU$l — IIOCTaBIIUK 3JI€KTPO3HEPIHH, pecypc, K KOTOPOMY
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BBI IOy YaeTe OCTYIl Yepe3 CHCTEMY DJIEKTPOCHAOKEHHMs], B CyIL-
HOCTH, OJVH U TOT Xe. DJIeKTPO3HEPrHsl, IpeasaraeMasl CeroHs
MOTPeOUTENSIM, TIOUTH HE OTIMYAETCST OT TOM, KOTOPYIO MOKHO
OBUIO TONYYUTh B 1950 roay. VICKYCCTBEHHBIM MHTE/IEKT Ha-
MHOTO MeHee OIHOPOEH U Hen3MeprMo Gosee nuHamudeH. OH
006eCIieunT MnosiBJIeHe HECUUCIIEHHOTO MHOKECTBA HEITPEPHIBHO
MEHSIIOIIMXCST BO3SMOYKHOCTEN U TIPUMEHEHUH 1 OyoeT CHIBHO
BapbUPOBAaTh B 3aBUCMMOCTH OT KOHKPETHOI'O ITOCTABIIIMKA 3TOH
texHosmoruu. Kak 6yger mokasaHo B I71aBe §, UICKYCCTBEHHBII UH-
TEJIEKT IMTPOJOJ/IKUT HEYCTAHHO pa3BUBAThLCS, HAPAIMBasl MOILb
U BCe 6osbliie IPUOIIKAsICh K MHTEIEKTY YesIOBeKa, a KOrJa-
HUOYIb, BO3SMOSKHO, [TPEB30KHAET €TO.

Ecnu 371eKTPUYECTBO [aeT HEPruio, 00ecrneunBaoLIyIo
(yHKUMOHUpPOBaHUE APYrux MHHOBauui, To MY mpenocras-
JISIeT DOCTYI K MHTEJUIEKTY, BKJIFOYasl CIOCOOHOCTh pelIaTh 3a-
Iayu, IPUHUMATh pEIleHus, a KOraa-Hubyab, Mo BCel BUAU-
MOCTH, U YMEHHE MBICIUTh, U306peTaTh U BbIABUTATH HOBBIE
Uaeu. DIeKTPUUECTBO MOXKET NMUTATh MAIIMHY, CHHIKAIOLIYIO
Tpyno3atparsl, a MM cam o cebe siBiisieTcst TpynocOeperaroneit
TexHosoruen. Ero pacnpocTrpaHeHre B 9KOHOMHUKE OKaXKET KO-
JIOCCaZIbHOE BO3MEMCTBHE Ha TPYLOBBIE PECYpPChl M Ha CTPYKTYPy
KOMIIaHUH M OpraHU3aLui.

[TocrerneHHO MpeBpallasich B YHUBEPCAIbHBINA OOLIeOCTYII-
HBIiT peCypc, UCKYCCTBEHHBIN HHTEUIEKT CHOPMUPYET OyayLiee BO
MHOTOM TaK JKe, KaK 3JIEKTPUYeCTBO 3aJI0KUIO0 PyHAAMEHT CO-
BpeMeHHOI nuBrIn3anuu. [10006HO TOMy KaK 30aHUsI U APyTHE
HUH(PACTPYKTYpHbIE OOBEKTHI IIPOEKTUPYIOTCS U CTPOSITCSI B TIPU-
BSI3Ke K CYIIECTBYIOIEH CeTH 3IeKTPOCHAOKEHMsI, [TePCIIEKTHB-
Hast THQPACTPYKTYpa U3HAYAIBHO OyneT pa3pabaThiBaThCs C pac-
4eTOM Ha HCI0/Ib30BaHue Bo3MoxkHocTel VM. DTOT npyuHLMII He
OrpaHUYUTCS PUSUIECKMMU CTPYKTyPaAMU U IPeobpasyeT Mpak-
THYECKH BCe aCIeKThl 9KOHOMUKU U ob1ectBa. HoBble prpmbl
U OpraHM3aly C MOMEHTA CBOEro CO3aHust OyAyT OpPHUEHTHUPO-
BaHbl Ha MCNOIb30BaHue BO3MOkHOCTeN MU. McKyccTBeHHBIN
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WHTe/JIeKT CTaHeT BayKHEeHIIIMM KOMIIOHEHTOM J11000i 6yuyme171
6usHec-Moneny. Halm nommriyeckue U CouanbHble MHCTUTYTh
TaK>KE U3MEHSITCS C TEM, YTOOBI BCTPOUTH B CeBst 3TOT YHUBEP-
CaJIbHBIA PeCypC U ONUPATbCA Ha HETO.

N3 Bcero artoro cnenyet, yto MMM B KOHEYHOM cueTe CTaHeT
TaKUM YK€ paclpOCTPaHEHHBIM, KaK U 37IeKTPUYeCTBO, HO HUKO-
raa He Oyzmer o61agath TOM Ke CTaOMIBHOCTBIO MM TPEICKa-
3yeMocTbio. OH Bcerna OymeT HECOM3MEPUMO Oojee TUHAMHY-
HOUW ¥ MOAPBIBHOM CHJIOH, CIIOCOGHOI MepeBepHYTh BCE, YEro
KOCHeTC. B KOHIIe KOHIIOB, HHTE/VZIEKT — 3TO OCHOBOIIOJIaTal0-
Ui pecypc, PyHAAMEHTAIbHAS CITIOCOOHOCTD, CTOSILAS 34 BCEM,
KOrma-m1bo co3naHHbIM MoAbMU. TpyaHO mpencraButh cede 60-
Jlee 3HAaYMMOE€ M3MEHEHMe, 4eM IIpeBpallleHHe 3TOTO pecypca
B HEYTO ITOBCEMECTHO IOCTYITHOE B (PU3MYECKOM M MaTepHalb-
HOM OTHOIIIEHUU.

MPOrPAMMHO-AMMNAPATHAA NUHOPACTPYKTYPA UN

Kak /1:060My 0611eJOCTYITHOMY PECYpCY, UCKYCCTBEHHOMY MHTETI-
neKTy notpebyeTcst 6a3oBast UH(PACTPYKTYpa, CeTh KAHAJIOB IIPeLo-
CTaBJIeHHsI 3TOM TexHOoruy. OHa HAYNHAETCsT, KOHEYHO, C OOLIHp-
HOI BBIYMC/IUTEIIBHOM MH(PPACTPYKTYPbl, KOTOPas yKe CyIIeCTBYeT,
BKJIIOYasi COTHU MUJUIMOHOB ITOPTaTUBHBIX Y HACTOIBHBIX KOMITBIO-
TEPOB, & TAK)KE CEPBEPHI MOLIHBIX JaTa-1IEHTPOB U OBICTPO PacTy-
LIIYIO BCEJIEHHYIO MOOUIIBHBIX YCTPOWMCTB C elile 6osiee BIIeYaT/Isio-
LIUMHU BO3MOXKHOCTIMU. Dh(PEeKTUBHOCTb 3TOH pacIipeleleHHOH
BBIUMCIIUTEIBHOM IIaTOPMBI Kak cpenctBa gocrasku MM paan-
KaJIbHO YBEJIMYM/IACH C TIOSIBJIEHHEM ILMPOKOro Habopa armapar-
HBIX U [IPOTPAMMHBIX CPEICTB, CIIELHaIbHO pa3paboTaHHbIX ISt
ONTHMH3ALMH [NIyOOKUX HEHPOHHBIX CETel.

OTO pa3sBUTHE HAYaIOCh C TOTO MOMEHTA, KOIZa BBISICHUTIOCh,
YTO OIIpefie/IeHHble rpadruyueckyue MHUKPOIPOLIECCOPHI, HUCIIONb-
30BaBLIMEC B MIEPBYIO OoYepenb AJIs1 MONAEPIKKUA BUIEOUTD, SIB-
JIIIOTCS MOILHBIM YCKOPUTEIEM IJIsl MPUJIOXKEHUMH, CBA3aHHBIX
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¢ ry6okuM 0byueHneM. [padryeckrie mpoLeccopbl U3HAYAIBHO
CO3[aBaJIUCh C LIEJIBIO YCKOPEHUS! BBIYUCIIEHU, HEOOXOIUMBIX
IS TIOYTH MTHOBEHHOM BU3yasIM3aliuy rpaKU BBICOKOTO pas-
pemrenust. C 1990-X TOIOB 3T CIIELUATM3MPOBAHHBIE KOMIIBIO-
TepHbIe YUITbI UTPAIOT BaXKHYIO POJIb B BEICOKOKAYECTBEHHBIX UI'-
POBBIX IIpPUCTaBKax, B yactHoctu Sony PlayStation u Microsoft
Xbox. I'paduueckre mpoLeccopsl ONTHMU3UPOBAHBI AT ObI-
CTPOTO IapaJUIeIbBHOTO BBIIIOJHEHUSI OTPOMHOTIO YHC/Ia BBIYHC-
neHuii. EC/IM y LleHTpanbHOro mporeccopa, 06ecreyrBaroLero
paboTy Balero HOyTOyKa, MOXKET ObITh [BA WM, BO3MOXKHO, 4Ye-
ThIPE BBIYMCIIUTENBHBIX «sIIpa», TO COBPEMEHHBIN BBICOKOKIIACC-
HBII rparUecKUii MpoLeccop, CKopee BCETO, UMeeT ThICSIYH CIe-
L[UATM3UPOBAHHBIX sIEP, KOTOPbIE CIIOCOOHBI OJHOBPEMEHHO
BBINOJIHSTh pacyeThbl C BBICOKOH ckopocThio. Korna uccienosa-
Te OOHAPY)KU/IM, YTO BBIYMC/IEHUSs], HEOOXOAUMBIE ISl IIPHU-
JIO’KEeHHI1 ITlyOOKOro OOy4eHMUsI, B LIeJIOM aHaJIOTHYHBI TEM, YTO
HICIIOB3YIOTCS [/IS1 BOCIIPOM3BeAeH sl rpaduKy, rpadudeckue
IIPOLIECCOPBI OBICTPO MPEBPATUINCH B OCHOBHYIO aIIIaPaTHYIO
1aT(POPMy MCKYCCTBEHHOTO MHTEJIEKTA.

DTOT nepexon CTa KIo4YeBbIM (GaKTOPOM, OTKPBIBIINM [0-
pory peBOJIOLMH B Chepe IIyOOKOro obydeHust B 2012 rofy. B cen-
Ts6pe TOro roga Komanzaa ucciaenosareneit UM us TopoHTCKOro
YHHUBEpCHUTeTa IIPUBJIEKIa BHUMaHNe UHIYCTPUN HHPOPMaLOH-
HBIX TEXHOJIOTUM K [TyOOKOMY OOYYEHHIO, IIPOJEMOHCTPUPOBAB
MOJABJISIIOLIee ITPEBOCXOACTBO Ha COCTSI3aHUU IO pacIo3HaBa-
HUIO BU3yaIbHBIX 00pa3oB ImageNet Large Visual Recognition
Challenge — e>XxeronHOM MepOIIPHUSITHH, TIOCBSIIIIEHHOM MalllyH-
HOMy 3peHwHI0. Ecu 6b1 moGeayBILast KOMaHzAa He UCIIONIb30Baa
rpadryecKyie MpOLECCOPHI IS YCKOPEHHst CBOEH ITyOOKOM Heli-
POHHOIA CETH, €€ PeLIeHHe BPSL JIK OO ObI [OCTATOYHO 3P deK-
THBHBIM, YTOOBI 00ecreYnTh robeay. Mbl 6/IHKe TO3HAKOMMMCS
C UCTOpHel TTTyOOKOTO OOYYeHHUS B ITIaBe 4.

KoManza n3 TOpOHTCKOTroO YHUBEpPCUTETA UCIIOIb30BajIa Ipa-
cduveckue mnporeccopsl nmpousBoactsa NVIDIA, koMmnaHuu,
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OCHOBAHHOM B 1993 rOfly Y 3aHUMAIOIIENHCsT UCK/IIOUUTEIbHO pas3-
pabOTKOM U BBINYCKOM YJIBTPACOBPEMEHHBIX IPpapUUeCKUX YU-
noB. [Tocne coctsa3anus ImageNet 2012 rofa U rocjenoBaBIlIero
LIMPOKOTO NMPU3HAHUS MOIIHOTO CUHEpPreTH4ecKoro adderra
coeMHEHHUs TTy6OKOro 00y4YeHUst U rpapUIecKrX IPOLeCCOPOB
NVIDIA pe3ko u3MeHuIa TPaeKTOPHIO CBOETO ABMIKEHMS, IIpe-
BPAaTHUBIINCH B OFHY U3 CAMBIX 3HAUUMBIX TEXHOJIOTHUECKUX KOM-
MIaHMH, CBSI3AHHBIX C Pa3BUTHEM HCKYCCTBEHHOTO MHTE/UIEKTa.
CBUIETENBCTBOM TOTO, YTO PEBOIOLUS B OOIACTH ITyOOKOTO
00y4eHHUsT CBEPIINIIACH, CTa/la PBIHOYHASL CTOMMOCTb KOMITAHHH:
C sIHBap# 2012 roja 1o gHBapb 2020-ro akuuu NVIDIA Beipociu
6ornee yeM Ha 1500%.

ITocsie TOrO Kak MPOEKTHI, CBSI3aHHbIE C ITyOOKUM 00yde-
HUeM, IlepelllId Ha rpaduyeckye IIpoLieccOphl, UCCaeNoBaTeIn
VU 13 BeoyLIMX TEXHOIOTMYECKMX KOMITaHUIA HaYaau pas3pabda-
TBHIBaTh IIPOTPAMMHBbIE CPEICTBA, CIIOCOOHBIE NATh TOTYOK CO-
3IAHUIO ITlyOOKMX HEHPOHHBIX ceTeit. Google, Facebook u Baidu
BBIITYCTHJIM HalleJIeHHbIE Ha IyOOKOe 0OyJYeHre IIPOrpaMMBbI C OT-
KPBITBIM HCXOIHBIM KOZOM, KOTOpPbIe MOKHO ObUIO HeCIuiaTHO
CKauMBaTh, UCIIOIb30BaTh U OOHOBIIAT. CaMOH IIUPOKO UCIIOb-
3yemoii mnargopmoii seistercs TensorFlow kommnanvm Google,
BBIINyIIIeHHAas B 2015 roay. TensorFlow — 3To KoMIeKkcHast po-
rpamMMHast I1aTopma [UIst I7IyOOKOro 00y IeHH s, TIpe/Iaraorast
KaK MCCIeNoBaTesIsIM, TaK M UHKEHepaM, pa3pabaThIBalOLINM
MIPaKTHUYeCKHe MIPUIOKEHHUS], OIITHMU3NPOBAHHBIM KO A7 pea-
JM3aUMY TTyOOKMX HEMPOHHBIX CETEH, a TaKyKe pa3HOOOpas3HbIe
HHCTPYMEHTBI, yBe/IMYHBaroLye 3¢h(eKTHBHOCTh pa3paboTok. Ta-
Kkue nakeTsl, kak TensorFlow u PyTorch, koHKypupytomas niat-
dopma ot Facebook, 0cBOGOKAAIOT UCCIenOBaTeNEN OT HEOOXO-
IMIMOCTH TIMCATh U TECTUPOBATh [IPOrPAMMHBIN KOZI, pa3bupasich
B TOHKOCTSIX, ¥ ITO3BOJISIIOT COCPEOTOUMTRCS Ha 3a1adax boee
BBICOKOTO YPOBHSI IIPH ITIOCTPOEHUH CUCTEM.

B mpouecce peBomonuu B 061acT ry6oKoro obydyeHus
NVIDIA u HEKOTOpbIE €€ KOHKYPEHTBI MEPELUIA K pa3paboTke
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elfe 60Jiee MOLIHBIX MUKPOIPOLIECCOPOB, CIIELUATBHO ONTUMU-
3MPOBAHHBIX AJIS 3a1a4 rybokoro obyuenus. Intel, IBM, Apple
u Tesla ceromHst CO3a10T KOMIBIOTEPHBIE YMIIbI, KOTOPHIE YCKO-
PSIIOT BBIYUCTIEHUSI, HEOOXOAUMBIE [TTyOOKUM HEHPOHHBIM CETSIM.
Yumnsl a5 11y60KOro 06y4eHUs: HAaXOOST IpUMeEHeHe B Gec-
YHC/IEHHBIX YCTPOMCTBAX, BKIIIOYAsk CMapT(OHBI, GECITUIOTHBIE
aBTOMOOUIM U POBOTOB, & TAKXKE BBICOKOIPOU3BOLUTETbHBIE
cepBepbl. B pesysibraTe MOABUIACH IOCTOSIHHO PACIIUPSIIOLIASCS]
CeTb YCTPOKNCTB, pa3pabOTaHHBIX AJISI MOALEPIKKU MUCKYCCTBEH-
HOro uHTesIeKTa. B 2016 rogy Google 06bsiBrIa O CO3MaHUM COO-
CTBEHHOTO YMIIA, KOTOPBIA Ha3BaJd TEH30PHBIM IPOLIECCOPOM.
DTH TPOLECCOPBI pa3paboTaHbl CIELMATBHO A/l ONITUMHU3ALU
MPUIOKEHUIT ITy6OKOro 00y dYeHust, IOCTPOEHHBIX Ha Iatdopme
TensorFlow. [TepBoHauanpHo Google UCIoIb30Baia HOBbIE YHIThI
B COOCTBEHHBIX JaTa-LIEHTPax, HO C 2018 roJa UX CTalu BCTPau-
BaTh B CEpBEPbI 0OJIAYHBIX BLIYUCIIEHNI KOMIIaHUM. B pe3yrbrare
KJIMEHTBI, MONb3yIoIrecs: obnaunbiM cepsrucom Google, mony-
YU JOCTYII K CaMOM MepenoBoi QyHKIMK Iy6oKoro obyde-
HM$I, UTO, TIOXOXKE, U TIPUBEJIO K JOMUHUPOBAHUIO ITOTO KaHasIa
PacCIpOCTpaHEHUSI UCKYCCTBEHHOTO UHTETIIEKTA.

KOHKypeHII¥st U3BECTHBIX TIPOU3BOLUTENEN MUKPOIIPOLIEC-
COPOB ¥ HOBOH ITOPOC/IM CTAPTAIIOB 32 OO OBICTPO PACTYIIErO
PBIHKa UCKYCCTBEHHOTO WUHTEJIEKTA BbI3BaJa B TEXHOJIOTHYE-
CKOIi cpepe IIKBAT MHHOBALIMH U BCIUIECK 1€JIOBON aKTUBHOCTH.
HekoTopble UCCTIeI0BATENN OTKPHIBAIOT COBEPILIEHHO HOBbIE Ha-
npasiieHust B cdepe pa3paboTKy 4unoB. Crielraau3rpoBaHHbIe
UMbl 1719 TIy6OKOro 00y4eHwMsl, CO3IaHHbIE HA OCHOBE rpadu-
YECKUX MIPOLIECCOPOB, ONITUMHU3UPYIOTCA C LIENBIO YCKOPEHHUS pe-
CYyPCOEMKHUX MATEMATHUECKUX BBIUMCIIEHHIA, BBHITOHSIEMBIX [IPO-
rpaMMaMH, KOTOPBIe [TOAZEPKUBAIOT ITlyOOKKE HEMPOHHBIE CETH.
HOBBIif K1acC YMITOB B 3HAYUTETILHO GOJbILEH MEpe UMUTUPYET
paboTy MO3ra, MO3BOJISAS YPE3aTh ANIETUTHI TPEOYIOLIErO CIIMLLI-
KOM MHOTO PECYpPCOB IPOTPAMMHOIO CJIOSI U peasu30BaTh Heli-
POHHYIO CETh Ha allapaTHO OCHOBE.
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PaszpabarbiBaeMble «HEHPOMOPMHBIE» YUIIbI BOTUIOLIAIOT all-
IapaTHbIE aHAJIOTY HEMPOHOB HEMIOCPEACTBEHHO B KpeMHMUU. IBM
u Intel BJIO>XWTH 3HaYUTE/TBHBIE CPENICTBA B UCCIEOBaHUS HEMpO-
MOpGHBIX BEIYMCIeHUH. HanpyuMep, sKcrieprMeHTalbHbIe YHIIbI
Loihi paspaborku Intel ucronb3yioT 130000 armapaTHbIX Heli-
POHOB, Ka)KIbII M3 KOTOPBIX MOJKET CBSI3bIBATHCS C ThHICSTYAMU
apyrux'. OgHO U3 Ba)XKHEHIIMX IIPEMMYLIECTB yX04a OT MacCH-
POBAHHBIX IIPOIrPAMMHBIX BBIYMCIIEHUI — 3TO dHeproagdex-
TUBHOCTb. YeroBe4eCKHI MO3IL, AaJeKO MPEBOCXONSIINN CBOUMU
BO3MOJKHOCTSIMU JIFOOOM CYLIECTBYIOIIUN KOMITbIOTEp, MOTPe6-
JIIeT JIMIIBb OKOJIO 20 BT — cyliecTBEHHO MeHbIlIE, YeM CPeaHsIs
JIaMITa HaKaJIWBaHUsL. B oT/iMuMe OT Hero, CUCTeMbI IITyOOKOro
00y4eHuUs1 HA OCHOBe rpauUecKUuX MPOLECCOPOB TPEOYIOT OYeHb
MHOTO 9JIEKTPUYECTBA, U, KaK OyIeT MOKa3aHo B [VIABE §, X Mac-
ITAOMPOBaHKUE TIPH TAKOM SHEPrOMOTPEOTIEHUH, CKOPEE BCETO,
HEBO3MOKHO. HelipoMopdHbIe 4MIbI, KOHCTPYKLHUS KOTOPBIX
BOCXOAMUT K HEMPOHHOM CETH TOJIOBHOTO MO3ra, ropas3io MeHee
MpO>XOP/MBHL. Intel 3asB/IsIeT, YTO B HEKOTOPBIX MOIUGUKALUIX
ee yurel Loihi 1o 10000 pas 6onee sHeproadHeKTUBHBI, YeM
TpaguLIMOHHBIE MUKporpoueccopsl. [locie 3amycka koMmepye-
CKOTO MPOU3BOACTBA OTU YHIIbl, CKOPee BCEro, OBICTPO HANUAYT
[pPUMEHeHNEe B MOOHM/IBHBIX U IPYTHX YCTPOMCTBAX, IJISI KOTOPBIX
BaykHA 3HeProaddeKTUBHOCTD. Psin crienrianuctoB B obnactu MU
UOYT HAMHOTO JaJblie B CBOMX IIPOrHO3aX, I0JIarasd, 4To HeHpo-
MOpHBIE YUIBI — 3TO Oy/ylee NCKYCCTBEHHOTO MHTEJIEKTa.
Hanpumep, mo MHeHHIO HcCaenoBaTenbCcKol ¢upmel Gartner,
HeHpOMOp(dHbIe CTPYKTYPBI BBITECHST I'paryuecKue IpoLiecCopbl
B KayeCTBe OCHOBHOH armapartHoii miatdopmsel MU K 2025 romay>.

OBJIAYHBIE BbI4YUCITEHNA KAK OCHOBHASA UHOPACTPYKTYPA U

CoBpeMeHHast UHIYCTPHUsT OOIAYHBIX BBIYMCIEHHI 3apOIUIIACH
B 2006 TOIOy C BBOZOM B IelicTBUe maardgopmbl Amazon Web
Services, nnmu AWS. Amazon, onMpasiCb Ha CBOM OITBIT CO3aHUs
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U 0OC/Ty>KUBAHMSI TUTAHTCKUX JATa-LeHTPOB AJIsl TIOAAEPIKKU OH-
JIalfHOBOM TOProB/M, pelIn/a MPOAaBaTh IUPOKOMY KPYTy KiIH-
€HTOB I'MOKHUI JOCTYII K BBIYUCIUTENBHBIM pecypcam. B 2018 roay
AWS obcnyskuBana 6ojee 100 [aTa-LEHTPOB B AEBSITHU CTPAHAX
Mupad. Poct 0671auHbIX CepBUCOB Amazon U ee KOHKYPEHTOB I10-
pakaet Boobpaskenre. COIIaCHO HeJaBHEMY HCCIIEIOBAHHIO, Ce-
rogHs 94% OpraHM3alMi, OT TPAHCHALIMOHAIBHBIX KOPHOpalni
10 MEJIKMX U CPeIHUX (PUPM, MONIB3YIOTCS OOIAUYHBIMU BBIYHC-
nerusimu*. K 2016 rony AWS pocia HaCTONBKO 6BICTPO, YTO HO-
Bble BBIYMCIIUTENbHBIE PECYPChI, HobOaBsieMble Amazon K CBOeit
crcreme kaxcobiti deHv, OGBUIM COTTOCTABUMBI CO BCEMU BO3MOJXK-
HOCTSIMM KOMITAaHMM Ha KOHEL| 2005 roja’.

Io mosiBeHust 06/1auHBIX TPOBalAepoB GUPMaM U Opra-
HU3ALMSIM [IPUXOIUIOCH IIOKYIAaTh U OOC/IY)KUBATh COOCTBEH-
Hble CepBephl U NPOrpaMMHOe obecrieueHre U NMeTh KOMaHIy
BBICOKOOII/IAYMBAEMBIX CIIELIMAIUCTOB A1 MONJEPKKUA U all-
rpeiiga cucrem. Braronapst 06;1a4HBIM BHIYUCTIEHUSIM 3HAUMTE Tb-
Hasl 4acCTb 3THX 3aJad OTHAeTCS Ha ayTCOPCHUHT TaKUM ITpOBaii-
nepaM, Kak Amazon, CIloCOOHBIM 00ecrednTh 3(P(PEKTUBHOCTD
6naronapst apdexTy Maciuradba. ObnayHble cepBepbl OOBIYHO pac-
T10J1araloTCsl B OTPOMHBIX 3[IaHUSIX TUIOIIAAbIO COTHU ThICSY KBa-
IpPaTHBIX METPOB, CTOMMOCTBIO GOJIbLIIE MU/UIMAPA JOJUIAPOB.
JocTyn K 06IavuHBIM CEpPBHCAM YaCTO IPEIOCTABISIETCS 110 3a-
NpOCY, KOIAa KJIMEHT IMOJIb3yEeTCS BBIYMCIUTEIbHBIMU MOILHO-
CTSIMU, XpaHEHHEM JaHHbBIX U IIPUIOXKEHHUSIMH CTOJIBKO, CKOJIBKO
HY>KHO, U IIATUT TOJIBKO 32 MOTpeb/IeHHbIE PECYPCHL.

Hecmotpst Ha orpoMHbIif pH3HMYecKuil pa3Mep 30aHMI IS
pa3MelleHHsT 06IaYHBIX CEPBEPOB, BCE TaM HACTOJIBKO aBTOMa-
TU3UPOBAHO, YTO HEPEIKO OOCITYKMBAETCS TOPA3UTEILHO MaJIO-
YMCJIEHHBIM NepcoHaoM. CIOKHBIE aITOPUTMBI, YIIPaB/ISIOLINE
[PaKTHYECKH BCEMU IIPOLIECCAMHM, 00eCIIeYrBaIOT YPOBEHb TOY-
HOCTH, HE[TOCTMKUMBIH IIPA HENOCPEICTBEHHOM KOHTpPOJIE YeJlo-
Beka. Jlaxke NOTpebIeHre 3/IEKTPOIHEPTUU — OHO OTPOMHO —
U OTBOZ GOJIBIIIOrO KOJIMYECTBA TEIUIA, BBIIESIEMOTO AeCTKAMU



W kak HoBOE 3neKkTpnYecTBo 29

TBICSTY CEPBEPOB, BO MHOTHX CIy4asX ONTHUMH3HUPYIOTCS Helpe-
pbiBHO. OHOI M3 NEpBbIX IIPAaKTUYECKUX peanusalui paspa-
6orox kommanun DeepMind B o6rmacti U crana cucrema riy-
6OKOro 00yUeHuUsI, CIOCOOHAsT ONITUMU3UPOBATh PabOTy CHCTEM
OXJTaKIeHus B nara-ieHTpax Google. DeepMind 3asiBisieT, uTo ee
HeHpOHHas CeThb, KOTOpast 00yJanach Ha MaCCUBE JaHHBIX OT CEH-
COpOB, pa3MeIleHHBIX BO BCeX IIOMEIIEeHUsIX qata-LeHTpa Google,
CMOI7Ia TTIOYTH Ha 40% COKPAaTUThb Pacxoll SHEPIUU Ha OXJIaXKIe-
HUe®. AJITOPUTMHYECKOE YIIpaBJIeHHUe NAeT peaTbHbli BHIMTPBILIL.
Kak mokasaso uccieqoBaHue, OT4eT O KOTOPOM ObUT OIy6IHKO-
BaH B (peBpasie 2020 rofia, «eCi 00beM BBIUKC/IEH I, BBITOTIHSIE-
MBIX JaTa-LieHTPaMH, BBIPOC C 2010 IO 2018 rof IPUMEpHO Ha
550%, TO OTpebIeHNEe SHEPTUU YBETMYUIIOCh 3a TOT Ke TIePUO]
b Ha 6%»7. Pagymeercsi, aBTOMATU3aLIMsI BIUSIET HA TOTPED-
HOCTb B ItepcoHasie. Ilepexon K 06/Ia4HbIM BBIYMCIIEHUSIM U I10-
CllefoBaBllIee 32 HUM HCYEe3HOBEHHE OTPOMHOTO YMC/Ia pabounx
MECT /ISl TEXHUYECKHX CIIEL{UaTUCTOB, KOIIa-TO OOC/Y KUBABIINX
BBIUHC/INTE/IbHBIE PEeCypChl B TBICSTYaX OPraHH3alui, BEpOSITHO,
BHECJ/IM CYILeCTBEHHBIM BKJIaZ B IIpeKpallleHHe CTpeMHUTETbHOTO
pOCTa 3aHATOCTU B TEXHOJIOTMYECKOM cdepe, HaOIIONABIIETOCS
B KOHIIE 1990-X TOJIOB.

BusHec-Moze b Ha OCHOBE OO/IaYHbIX BBIUVCIEHHIT OYEHB TIPH-
OBUIbHA, ¥ MKy OCHOBHBIMHU [IPOBaiiiepaMy UET OCTpast KOHKY-
peHuusi. AWS — camoe IprObUIbHOE HAIIPaBJIEHHE IESTEbHOCTH
Amazon: IprObIIH OT HETO HAMHOTO TIPEBOCXOMAT BCE, UTO KOM-
naHust 3apabaThIBaeT Ha 2IEKTPOHHOM TOProsie. B 2019 roay nmpu-
6bu1b OT AWS BhIpociia Ha 37%, OCTUTHYB $8,2 MJIPL, a B LIEJIOM Ha
006JIauHBI CEPBUC MTPUXOAUTCS OKOMIO 13% MPUOBIIA KOMITAHUM®.
[Tnardopma AWS mOMHHHMpYeT Ha pbIHKE, 3aHUMasl OKOJIO TPETH
106abHOrO 0O6beMa OOJIauHbIX BBIYMCIEHUM. Azure, ciyxkba
Microsoft, co3nanHast B 2008 roay, u Google Cloud Platform, BBe-
JleHHasl B IeMCTBUE B 2010 TOfy, TaK)Ke 3aHHMAIOT 3HAYUTENIb-
HBIE TO/IA Ha pbIHKE. IBM, KMTaliCKMIi THTaHT UHTE€PHET-TOPrOBJIN
Alibaba u Oracle cTonb ke BasKHbIE UTPOKH.
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IIpaBUTETECTBEHHBIE CTPYKTYPhI CETOAHS B TOH JKe Mepe 3aBU-
CAT OT OOIAYHBIX BBIUMCIIEHHH, YTO ¥ PeapUsTHst. B 2019 rony
CTIOKHOCTH ¥ IIOAKOBepHasi 60pb6a, Hen30eKHbIe B 3TOI cepe,
OKa3aJIMCh B LIEHTPe BCEOOIIero BHUMaHUsI U3-3a HEOKUIAHHOM
nonmutr3anyy npoekTa [lenrarona JEDI. JEDI, uro pacurmdgpoBsl-
Baetcs Kak «O6beuHeHHast 060poHHast nHGpacTpykTypa» (Joint
Enterprise Defense Infrastructure), — 3TO mecSITUIETHUI KOH-
TPaKT CTOMMOCTBIO $10 MJIpZ Ha XpaHEHUE OTPOMHBIX OOBEMOB
MH(OPMALMH U ITPeIOCTaBIeHe IIPOTPaMMHBIX PECypPCcOB U BO3-
MoskHOCTel T MunucrepctBy o60potsl CLLA. TlepBblit cKaHzan
paspasuics B Google, Korza ee COTPYIHHUKH, GOIBIIMHCTBO KOTO-
PBIX UMEIOT B3IISIIBL, BeCbMa O/IM3KMeE K KpaiiHe JIEBOMY IIOJIIOCY
MIOJINTUYECKOTO CIeKTPa, BOCIPOTHUBIIINCE TUIAHAM KOMITAHUH
y4acTBOBAaTh B TeHZepe 110 0OOPOHHOMY KOHTpakTy. M3-3a mpo-
TECTOB COOCTBEHHBIX PAOOTHHUKOB KOPITOPALIMH ITPUIIIIOCH COMTH
¢ mucraniyn — Google BeIObIIa U3 KOHKYpCa BCETO 3a TPH [IHS
[IO TIOAA4H 3asBOK Ha ydacTue B co3ganuu JEDD.

B xoHIie koHLI0B [Tentaron otnan npoekt Microsoft Azure, HO
Amazon, cuuTaBuIasCcst HaUboIee BEPOSTHBIM [IPETEHIEHTOM Ha
nobenly BC/IENCTBHE TMAMPYIOLIETO MIOTOKEHHsI B 9TOM 061acTH,
HeMeJIEHHO 3asiBU/Ia, YTO 3TO pelleHHe MOIUTUYECKU MOTHUBU-
poBaHo. B nekabpe 2019 roma Amazon mnogana UCK, B KOTOPOM
OXapaKTepH30BaJa 3TO pelleHHe KaK HeOObEKTUBHOE U MIPOAK-
TOBaHHOE SIBHOM BpaskAeOHOCTHIO Mpe3uaeHTa JoHanbaa Tpama
K reHepajbHOMY aupekTopy Amazon Ixeddy Besocy. bezocy
TaKKe npuHanesxxut The Washington Post, KpUTHYECKH OTHOCHB-
mrasicst K anMuHucTpanuu Tpammna. B ¢espane 2020 roma dene-
PasIbHBI CyIbsi HAJIOXKUTI CyneOHbl 3alpeT, BpeMeHHO 3a610-
KUPOBABLIMI ITepenavyy KoHTpakta Microsoft®. Cryctst mecsr
MuHUCTEPCTBO 0O0POHBI OOBSIBUIIO, UTO 3aHOBO 0OIyMAET CBOE
pelueHuer.

Bce 3T0 sICHO MOKa3bIBa€eT, HACKOJIBKO SIPOCTHOM U B HEKOTO-
PBIX CIIyYasx MMOJUTU3MPOBAHHOM OymeT nanbHelias 6utsa 3a
PBIHOK O6JTaUHbIX BHIUUC/IEHUH. B 1IeHTpe KOHKYPEHTHON GOPHOBI




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




