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MPEANCNOBWE

Kak BeHUYpHBIIl MHBECTOP $1 YACTO BBICTYIMAIO C JICKI[USIMU 06 MCKYCCTBEHHOM HH-
resnekre (M) nepes npeacraBuTeisiMu MUPOBOU JICJIOBOU U MOJTUTUICCKOM STUTHI.
Ho unorja s1 Besiy 6ece/ibl Ha Ty JKE TEMY B JIETCKHX Ca/laX, U 9TO 0COOEHHO MPHUSITHO.
YuBUTEIBHO, HO M TaM U TaM s1 YaCTO CJIBIIIY O/[HU U T€ K€ Bonpocel. Bo Bpemst Mo-
€ro HeJdBHEIo BU3UTA B IIEKMHCKUI JETCKUI Ca/lMK cTallKa NSATUICTHUX MaJblIIei
[IPOCTO 3achiiajia MeHs Borpocamu o oyayiem VI,

«¥Y Hac 6y/1yT BOCIUTATEIU-POOOTHII»

«Yro npousoiieT, ecin OAMH POGOTHU3UPOBAHHbBII ABTOMOGHIIb BPEKETCS B IPY-
IOl TAKOU K€ M KTO-HUOY/b IOCTPAACT!»

«ByayT 111 110711 SKEHUTBCSI HAa POGOTAX U 3aBO/IUTD C HUMHU JIETEI»

«CTaHyT M KOMITBIOTEPbI HACTOIBKO YMHBIMH, YTO CMOTYT HAMU KOMAH/IOBATH!»

«Ecm po6oTel BCE GY/IYT JIEIATh CAMU, TO YTO OY/ICM JICJaTh MbID»

W J0MIKOIBHIKOB, M CaMbIX MOI'YIIECTBEHHBIX JIOJICH MHUpA BOJHOBAJIU O/[HU
u re e Bonpochl. OBIIEHUE KaK C TEMH, TAK U C JIPYTUMH OTKPbIJIO MHE [J1a3a Cpasy
Ha HECKOJIbKO Belleil. B nepsyio ouepeab Mue craio oueu/iHO, uto VIV Bee 6osbiie
3aHMMAET yMbI J0/icii. Becero Heckobko JieT Hasa/| ata reMa (GurypupoBasia ToJb-
KO B Hay4yHbIX paborax M danracrnyeckux duipmax. CpeHuil 4eg0BEK, BO3MOXK-
HO, umesn npeacrasienue, yro MM HyskeH s co3panusi po60TOB, MBICSIIUX KaK
JIO/IM, HO 3TO HE MMEJO HUKAKOr0 OTHOILICHMS K €ro rnoscejHeBHoi xusnu. Cero-
AHst Bce uaMeHusaochb. Crarbu 06 mHHOBanusx B oboaactu MU He cxopsit co crpa-
Hul, razer. busnec-kondepenuun no mcnonaszoBanuio MW s yseamuenus npu-
GbLIM MIPOXO/ISIT NOUYTH €KE/IHEBHO, A IIPABUTEILCTBA 110 BCEMY MUPY CTPOSIT IJIAHbI
110 OCBOEHUI0 9TOH TexHosornun. IV Bipyr cras ojiHON U3 caMblX 06CYHK/[AEMbBIX TEM,
u He 3pst. Bese 3a kpynueiMu npopsiBamu B reopun MIW HakoHer craau nosisiasiThb-
Csl IIPOJIYKThI HA €0 OCHOBE, CIIOCOOHBIC U3MEHUTD Hally skusHb. VIV yike ucrosbay-
€TCs BO MHOIMX TOIYJ/ISIPHBIX TIPUJIOKEHUSIX U MHTEPHET-CEPBUCAX, U B GJMKANIINIEC
ro/Ibl OH OY/JIET YIIPABJSTh HAIIMMHU aBTOMOOW/ISIMM M IIEHHBIMU OyMaramiu, y4acTBo-
BaTb B [POU3BO/ICTBE GOJIBIIMHCTBA TOBAPOB, U, BOBMOXHO, BBITECHSITh HAC C Pabo-
YHUX MECT.
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CBEPXAEPXABbBI MCKYCCTBEHHOTO MHTE/IJTEKTA

Ero ucnosnb3oBanue ConpsizkeHo Kak ¢ OFPOMHBIMU BBITOJIAMU, TAK U C MOTEHI[U-
aJTbHBIMK YTPO3aMU, U MbI JIOJKHBI OBITH TOTOBBI B TOM YKCJIC U K YI'PO3AM.

Moii juasior ¢ JIONIKOJBHUKAMY [T0KA3aTEICH U TEM, IJic OH cocrosiics. He Tak
nmasBHo Kwurait Ha rojpl, ecin vHe Ha gaecstuaetus, orcrasan ot CIIA B o6mactn mc-
KyccTBEHHOro nnre/iekra. Ho 3a nocnejqnue Tpu roja Hauly cTpaHy oxBaTuiia Ha-
crosias auxopajgka MV, u T1akoro sMOIMOHATBHOIO MOJABEMA BOKPYT 9TOM TEMBbI
He HaGJI0/[acTCs, MoKanyil, 6osbiie Hurjge B mupe. Cepbe3Hoe YBJICUCHHUE UC-
KYCCTBEHHBIM HHTEJJICKTOM U3 ChEpbl TEXHOJIOTUN OBICTPO MPOHUKIO B GU3HEC-
coofIecTBa 1 Bbiciine opraubl BaacTi. OHO pacrnpoCTpaHUIOCh TOBCIO/[Y — BILJIOTh
Ji0 aerckux ca/ukoB B [lekune.

Kuraii Boznaraer Gosbmine Hazexabl Ha VI, u noBcemectHast mojaepika
9TOW TEXHOJOTMM MPUHOCUT CBOU ILIO/bI. Kuralickme KOMIOAHUM U MCCIIE/I0BA-
rean VW yike cosplanm MOIIHYIO, COOTBETCTBYION[YI0O AMEPUKAHCKUM aHAJIOram
naaTGOpMy U MPOJOJIKAIT SKCICPUMEHTUPOBATh C MHHOBAI[MOHHBIMU AJTOPUT-
MaMHu ¥ OGU3HEC-MO/IC/ISIMU, 0OCHIAIOIMME TTOJHOCTBI0O UBMEHUTh d9KOHOMUKY Ku-
Tast. COBMECTHBIMU YCUJIMSMHU KUTANCKUEC NPECANPUHUMATCIN U YUCHBIC IpE-
BpaTUJIM €ro B INO/UIMHHYIO cBepxacpxkary MU, equucrBenHoe rocyzapcrso,
cnoco6noe copesuoBarbest ¢ CIIIA B passutuu oroii rexnonoruu. To, Kak 6yyT
Pas3BUBATHCSI KOHKYPCHI[USI U COTPYIHUYCCTBO 9TUX JIBYX cTpaH B obsactu VU,
MOJKET OKa3aTh CEPbE3HOC BIUSHUEC HA MUPOBYIO SKOHOMUKY M TOCY/JAPCTBEHHOE
yIpaBJICHUE.

W nakowell, BO BpeMsi BCTPEY € IOHBIMU CIYIIATECSIMA MHE BHE3AITHO OTKPbLIACH
eie Gosiee TIy6OKast UCTUHA: KOIY[A [IEJI0 JIOXO/UT /10 IOHUMAaHUS GY/YIIEro, Mbl BCE
1o106Hb! fomiKkoibHUKAM. CO CMEChIO /IETCKOI0 Y/MBJICHUS U B3POC/ION TPEBOT'M Mbl
MBITACMCS 3AMVISTHYTh B 9TO GY/IYIICE ¥ BUIMM MHOKECTBO BOIIPOCOB, HA KOTOPBIC HET
otBeTOB. MBI XOTUM MMOHSITH, Kak pazsutue VMV noiusier Ha Haury paGoTy U CMBICT
JKU3HU, U Y3HATH, KAKKE JIIO/IM U CTPAHbI BLIMTPAIOT OT MCIOIb30BAHUS 9TON HEBEPO-
siTHOM TexHostornn. Mbl 3ajiaemcst Boripocom, mosker jim VIW npusecrn nac k mare-
pHaJIbHOMY H306UIMIO U OCTAHETCS JIU MECTO JIJIS1 JIIO/ICH B MUPE, KOTOPBIM YIIPaBJIs-
10T YMHbBIC MAIIUHBI.

K coxanennio, He CyIECTBYET XPYCTATbHOrO IIapa, KOTOPbIM MOKa3aa Obl HaM
Gyzyiee. DTa HEONPECICHHOCTD JICJIACT HALIM BOTIPOCHI U MOMBITKA HAUTH OTBETHI
Ha HUX ellle 60J1e¢ BasKHbIMU.

Most kKHUTa — OjiHA U3 TAKUX MONBITOK. fl HE TpopHUIATE/Ib, HO MOt JIMYHBII OITBIT
UCCJIC/IOBATE/ISI U [0JIb30BATEIISI 3TOM TEXHOJIOIMH, 4 TEIIEPh — 1 BEHYYPHOI'O UHBE-
cTopa, KoTopomy jioBesiock nopaéorats u B Kurae, u B Coeuuennsix [Irarax, mo-
JKET oKasaThest mosiedubiM. Hajieiocs, 4To MOsi KHUTa MpoJibeT CBET HA TO, KAK Mbl
MPUILIN K CYIICCTBYIOIIMM JOCTUKEHUSIM B 9TON 00JIaCTH, 4 TAKKE TOTOJKHET YH-
TaTesel K HOBBIM 0OCYIK/ICHUSIM 9TOU TEMBbI.
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MPEOVNCITOBME

[lpesckasaTh OKOHYAHME HAIIEH MCTOPUM 06 HCKYCCTBEHHOM HHTEJLICK-
TE€ JIOBOJILHO CJIOKHO, MOTOMY UYTO 9TO HE MPOCTO UCTOPUS O MAIIMHAX. DTO TaK-
JKE UCTOPUS O JIOJSIX U CBOOOJIE BOJIM, MO3BOJSIONICH UM NPUHUMATb PEIICHUS
u ynpasJsTh cBocii skusubio. byaymee MW crponm mbl, u oHO 3aBuCHT OT BBIGO-
pa, KOTOPBI MBI C/leJIaeM, U MOCTYIIKOB, KOTOpbIe Mbl coBepunM. B xoze aroro
CTPOUTENBCTBA, 51 HA/[CIOCh, MBI CYMEEM 3aIISIHYTh ITYGOKO BHYTPb CAMHUX CEOs
M HAWTH MY/IPOCTb, 4TOOBI HE COUTHCSI ¢ NyTU. B aTOM JyXe gaBaiiTe U HaUYHEM

HalI¢C nuccjiac/joBaHue.
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[JTABA 1

3ANYCK KUTANCKOTIO
«CNYTHUKA»

[OubIii KuTaEl B OUKax B KBA/IpaTHOM OIIPaBE HE GbLI MOX0K HA MOCJIE/IHIO0 HAJIEHK/LY
yesiopeuecTBa. B uepHoM KocTiome, Gesiolt pybaiiike u uepHoM rajicryke, Ka Il3e cu-
JicJ, CCYTY/IMBUIMCH W TIOTHPAsi BUCKH, MMOJHOCTBIO MMOIPYIKCHHBINA B HANPSIKCHHBIC
pasaymbst. OGbIYHO U3IYYAIOLIUN YBEPEHHOCTD, IPAHMYAIIYIO C IEP30CTbIO, ceifuac
3TOT JIEBATHA/IIATUICTHUI I0OHOIIA HEJIOBKO €p3aJs B KoskanoM kpecae. Habuoaas ra-
KYIO KAPTHHY B /IPYI'OM MECTE, €I'0 MOKHO GbLJIO Obl IIPUHSATH 34 OOBIYHOIO CTY/ICHTA,
MYUaIOIIErocst Ha/l CBEPXTPY/IHBIM /IOKA3aTEIbCTBOM I'€OMETPUUYECKOIN TEOPEMBI.
Ho na camowm siesie B atot maiickuit eab 2017 rofa oH cpa)kasucst ¢ OJHON U3 yM-
neiimmx mamud — AlphaGo, o61a/iaiomieil MOIHBIM UCKYCCTBEHHBIM MHTEJICKTOM,
3a CO3/JaHUEM KOTOPOI'O CTOsJIa BCsI MOIIb TexHosorndeckux pecypcos Google. Cpa-
JKEHHUE HII0 Ha Jlocke ¢ nojeM 19 Ha 19 suHMi, yeTaBJICHHON MaJCHbKUMU YEPHBIMU
1 GEJIBIMU KAMEIIKAMU. DTO ObLIN IPUHAJICKHOCTH JIJIsl TO — UT'PbI C OOMAHYMBO HE-
CJIOKHBIMU TIPABUJIAMU: /IBa UI'POKA, IOOUEPEAHO TIEPEBUrasl CBOM KAMHU, [IBITAIOTCS]
OKpPYKUTh KaMHU TpoTuBHUKA. K3 13e urpan B ro syudine, uem 060 Apyroi yeso-
BEK Ha 3emJie, HO CEro/[Hsl €MY MPOTUBOCTOSI HEBU/IAHHO CUJIbHBIN conepruk. Cun-
TaeTcs, 4To ro uzoopean 6oaee 2500 et HAa3a/l, HO €ro UCTOPUST YXO/UT B IPOIILIOE
I1y6KE, YEM MCTOPUSI JII0OO0I IPYTroil HACTOJILHOW UI'PBl U3 TEX, YTO JIONLIN JI0 HAIUX
aueit. B Ipesnem Kurae ymenue urpars B 1o BX0/IMJIO B YHCJIO YETBIPEX UCKYCCTB, KO-
TOPBIMU 06513aH ObLT BJIA/ICTh 000N KUTANCKUH yueHbid. CIUTanoch, 4To ro Ha/[easeT
HUIPOKOB MY/[POCTDIO U U3SIIIECTBOM MbIC/IH, CBOMCTBEHHBbIMU busiocodun n3en. Toraa
KaK 3a11d/[HbIC UI'PbI, HAIPUMEP IAXMATBI, HOCST IPUMUTHUBHO TAKTHUECKIIA XapaKkrep,
ro TPEGYET MOCTECIIEHHO MEHSTh O3UIMK HA JIOCKE M ME/JICHHO OKPYXKAaTh IPOTUBHU-
Ka, 4TO IIPEBPAIAET I'0 B HCKYCCTBO, TPEOYIOIIEE 0COGOI0 COCTOSIHUS YMa.
CJ103KHOCTb 9TOH MI'PBI BIIOJHE COOTBETCTBYET JpeBHOCTH ce ucropun. Yro-
Obl M3JI0KUTh €€ OCHOBHbBIE [PABUJIA, JOCTATOYHO JAEBITU NPEJIONKEHUI, HO YUCIIO
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[TTABA 1

BO3MOSKHBIX KOMOMHALIMI HA JIOCKE I'0 GOJIbIIE YMC/Ia ATOMOB B M3BECTHON Ham Bcee-
nennoit!. [TockonbKy MocTpoeHUE CTPATETUH B TO — HEBEPOSTHO CIOKHBINA MPO-
1iece, 3a/1a4a MOoGE/iUTh YEMIIMOHA MUPA 10 9TOM Urpe cTaja /sl ClelUalncToB
no VI cBoeo6pasubiMm DBEPECTOM — MOMBITKU MOKOPUTH €0 JI0JIT0 OCTABATUCH
6ecropubiMu. [loar ckazan 6bl, 4TO MallMHA HE CMOMKET MMOGEAUTH, MOCKOJIbKY
y HEE OTCYTCTBYET BAJKHOC YEJIOBEUCCKOE KAYECTBO — HEKOE MHUCTUYECKOE UYB-
cTBO Urpbl. MIHKEHEPDI JKE cunMTasn, YTO KOJNYECTBO BEPOSITHBIX MMO3UIMI HA [J10-
CKE CJIMIIKOM BEJHUKO, YTOObI KOMIBIOTEP MOl MX npocuyutarb. Ho B 9TOT /IcHb
AlphaGo ue npocto no6eaun Ks [[ze — pasrpowm ciemosan 3a pasrpomom. Ha nipo-
TSOKEHUM TPEX MaTueii-mapadoHOB, MPOJIMBIIMXCS 60JIee TPEX YacoB Kax/ibiii, Ko
60POJICS ¢ KOMITBIOTEPOM BCEMU JIOCTYHHBIMU emy cpejctBamu. OH MbITaiCcs 0f10-
JIETh €'0, UCII0JIb3Ysl PA3JUYHBIC TAKTUKU: KOHCEPBATUBHYIO, aTPECCUBHYIO, 060PO-
HUTEJBHYIO U HENPE/ICKAZYEMYIO.

Ho uu ona u3 Hux ne cpadarsiasia. AlphaGo ne noayasascs. Bmecro aroro on
ME/IJICHHO 3aTsTUBAJ [IETJII0 BOKPYT «apmun» Ko.

B3rnan m3 neKNHA

3a noejunkom Ko [ze n AlphaGo cieinio MHOKECTBO J110/i€i, HO HE BCE BOCIIPUHU-
MaJlil €ro O/JMHAKOBO.

Jis nexkoropeix Hadmogareneit uz CIIA nmo6ensr AlphaGo oznauanu He cTOJb-
KO MOGE/ly MAIIUHbI HAJ[ YEJTOBEKOM, CKOJIBKO T00E/y 3aMa/JHbIX TEXHOJIOIMUECKUX
KOMITAHUI Ha/l BCEM OCTAJIbHBIM MUPOM. 3a MOCJE/HUE /IBA /[ECATUICTUS KOMITAHUN
KpemHueBoit o11MHbl CMOIVIM 3aBoeBaTh pbiHKM TexHosornil. Facebook n Google
crajsu KJII04eBbIMU 11aTdhopMaMu Jiist oOleHusl U roucka B nuurepuere. OHM 101~
MSUIM 110/ Ce6sl MECTHBIE CTAapTallbl BO MHOrUX crpaHax — oT Opannuu no Mujo-
Heauu. Oru untepHer-rurantsl obecrneunnu CIITA npesocxogctBo B 1udpoBoM
MHUPE, COOTBETCTBYIOIICE UX BOCHHON M 9KOHOMHYECKON MOIM B PEaJbHOM MHPE.
AlphaGo — npojykT, co3iannblii 6puranckumM crapranom B o6iactu MW noy nassa-
nuem DeepMind, koropsriii npuotpena Google B 2014 roay, — josKeH 6blT yKpe-
IUTh NO3UIMHK 3ana/ia B 1M(pPOBOM MUPE B 3MI0XY UCKYCCTBEHHOI'O MHTEIJIEKTA.

Ho, s na maru ¢ Ko [13e u3 cBoero oduca, s1 yBU/IE HEUTO COBEPIICHHO
unoe. Ilra6-kBaprupa moero BeHuypHoro ¢hoH/ja HAXOAUTCS B HNEKUHCKOM paiio-
He YKYHI'yaHBITYHb, KOTOPBI YACTO HA3bIBAIOT KUTAlCKON KpemHMEBOU [OTMHOI.
Wmenno 3/iech BEAyTCsl caMbI€ MEPE/IOBLIC Pa3paboTKU B 06JaCTH UCKYCCTBEHHOIO
unresnekra. Jlas padorawomux saech et nooesia AlphaGo crana oHoBpeMEHHO
OGPOIICHHBIM UM BbI30BOM M MUCTOUHHUKOM B/IOXHOBEHUSI. TaK 4TO 9TO COOBITHE ChIrpa-
JIO B HCTOPHHM IIOUTH TAKYIO XK€ poJib, Kak 3anyck cnyrHnka Coserckum Coiozom.
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3ANYCK KUTAMCKOTO «CMYTHMKA»

B okrsiope 1957 roga CCCP ornpaBus Ha KOCMUYECKYI0 OPOGUTY NMEPBbI B UCTO-
PUU CIIYTHUK, C/[CTAHHBIN YETOBEKOM. DTO COBEPIIUJIO EPEBOPOT B CO3HAHUM JIIO-
Jieil M Cepbe3HO IMOBJIMSIO HA IOCYapCTBEHHYIO NOMNTUKY AMepuku. OoiiecTBeH-
Hocts CIIIA 3aBosHOBamach M3-3a BO3MOKHOTO TexHuueckoro npesocxozctea CCCP.
AMepHKaHIbl CJIE/IUIN 38 TEM, KK CIIYTHUK IIEpeceKaeT HOYHOEe HEGO, U HACTpauBa-
JI CBOM PQ/[MOCTAHIINY HA IPUEM €I'0 CUTHAJIOB.

Havanacs pagora no cosgzjanmio HanuonanbHoro yrnpasicHusi 10 adpoHABTHKE
u uccienoBanuio kocmudeckoro npocrpancrsa (HACA), Gt BbIjieICHBI KPYITHbIC
rOCY/IapPCTBEHHBIC CYOCH/IMU Ha Pa3BUTHUE MAaTEMAaTHKH, HAYKU U 0OPA30BAHUSI —
TaK Hayajachb KOCMHUYECKasl F'OHKA. DTa HIMPOKOMACIITAOHAST MOOUIM3ALUS PECYP-
COB MpHUHECTa CBOU T/l 12 Jiet crycTst, kKoraa Hua ApMCTpoHT cTas mepBbIiM Yesio-
BEKOM, CTYITUBIIUM Ha MMOBEPXHOCTD JIyHBI.

AlphaGo opiepskan cBoio nepByio rpomkyio nooejay B mapre 2016 rosja B cepuu
U3 MATH UIP NPOTHUB JereHapHoro kopeiickoro urpoka Jin Cegons. Cepust 3akoH-
YMJIACH CO CUETOM YETBIPE K o7iHOMY. [Ipruem GoJIbIIMHCTBO aMEPUKAHIIEB BPsI/| 1N
o0paTuiii BHUMaHUE, YTO 9TU NSTh UI'P cobpanu Gosiee 280 MJIH KUTAHCKUX 3pH-
tesneii’. B tor Beuep u Benbixnysia B Kurae simxopajika HCKYCCTBEHHOTO MHTEILICK-
ta. Peakuus obuiecTBa B 1[e/10M OblJIa HE TAKON GYPHOIL, KAK pEaKIisl aMEPUKAHIICB
Ha 3a11yCK COBETCKOI'0 CITYTHHKA, HO IJIAMS$ PA3ropesioch U € TEX MOP HE Yracaer.

Korja kuraiickie MHBECTOPbI, NPEAIPUHUMATENN ¥ YMHOBHUKH OGBEIMHSIOT
YCUJIMS JIJIs1 Pa3BUTHUsI KAKOU-TMO0 OTPAC/IM, PE3YJAbTAThI CHCTBUTEIBHO MOIYT I10-
tpsict Mup. B Hamm au Kuraiil BkyiajbiBaeT OrpoMHBIE CPE/JICTBA B HAYUYHbIE HC-
CJIC/IOBAHUS U TIOJJICPIKKY Pe/IIpUHUMATENbCTBA, cBsidanHoro ¢ M. Jlenbru aus
crapranoB B o6siactu MIU nocrymnaioT or BEHUYPHBIX HHBECTOPOB, TEXHOJOTHYECKUX
IMIAHTOB M KUTAHCKOrO MPaBUTEIbCTBA.

Kuraiickue crysentst 3apasuince jauxopajgkoit MW u Toxe navanm npunumars
y4yacTUE B HAYYHBIX POrpaMMax U CJAYIIATb JEKIUN MEK/YHAPO/[HBIX UCCIIEI0BATE-
aei co ceoux cmaptdonoB. OcHoBaTe/M CTAPTAIIOB BCEPLE3 B3SINCh 38 PCUHIKUHU-
PMHTI UM [IPOCTO PEGPEH/IMHI CBOMX KOMIIAHUI, 4TOOBI 0CE/JIATh 9TY HOBYIO BOJIHY.

Menee uem uepes zBa mecsita mocie toro, kak Ka Ilse mpourpan cBoiwo mo-
caequio urpy AlphaGo, TlNocygapersennsiii coser KHP Boimyctun cmensiii mian
no passuruio u Buegipenuio MU, uro6er goruars u nepernars CIHA®. Oun TpeGosan
60JbIIOr0 (pMHAHCUPOBAHUS, TOJUTHUUYCCKON MO/JICPKKM U KOOP/IMHAIIMU Ha I'OCy-
JlapCTBEHHOM ypoBHE. Bbuin nocraB/ieHsl 4eTKHUE 3a/ja4k, KOTOPbIE MPEJCTOUT Bbl-
noauTh K 2020 u 2025 rogam, u o6o3HaueHa riasHast 1esib — K 2030 rogy caenath
Kuraii nieHTpomM T17106a1bHBIX WHHOBALMI B 00JACTH HCKYCCTBEHHOTO HWHTEJICK-
Ta, UTPAIOIIUM BEJYIIYIO POJb B chepe TEOpPEeTUIECKUX padpaboTOK, TEXHOJIOIUH
u Buesipenns. K 2017 roay kutaiickue BEHUYPHBIC MHBECTOPbI YIKE OTPEArpoBaIn
Ha TIPU3bIB, BJOKHB B CTAPTAIbl PEKOPAHbIE CYMMBI, cocTaBuBiine 48% Bcero BEH-
gyproro ¢unancuposanusi MM B mupe’. B atom otHomeHnn onn Bniepsbie 060rHa-
au CIIA.
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NTPA TTO HOBbIM MPABUTAM

DTy BOJIHY I'OCY/IapCTBEHHOI 110j/Iepskku B Kurae nopoysnia HoBast napajjurma B oT-
HOLIEHUSIX MENK/y HMCKYCCTBEHHBIM WMHTE/UIEKTOM M 9KkoHoMukoil. Ha mnpotsoke-
HUM JICCATUICTHI HAYKA 00 MCKYCCTBEHHOM HHTE/UICKTE Pa3BHBAIACh ME/ICHHO,
HO YCTOMYMBO, U TOJBKO B IOC/IC/HEE BPEMsl Hadaja GYPHO MPOIPECCUPOBATH, 110-
3BOJISISI GBICTPO BHE/PSITh HAYUHBIC JOCTIDKEHMS. 3a/[adll TEXHIMUECKOIro Xapakrepa,
CBSI3@HHBIC C 1106€/101 MAIMHbBI HA/l YEJOBEKOM B UT'PE I'0, MHE XOPOIIIO 3HAKOMBbI. by-
Jyuu acnupaHToM YHuepcurera Kapuern — Mesiona, st 3aHumascst pa3zpadorka-
mu B obsiactu M noy pykoBoJCTBOM 07IHOTO M3 MEPBBIX €ro ucciegosareicii — Pa-
mka Penn. B 1986 rojy st Hamucan mepByio mporpaMmy’, moGeIUBINYI0 YeMITHOHA
mupa 1o urpe «Orenno» (3To ypolieHHast BEpCHs I'o, B KOTOPYIO UTPAIOT HA JIOCKE,
pasyinHoBaHHON Ha 88 K/1€TOK). B TO Bpems s MOr 1O 1paBy ropuThCs TAKUM pe-
3YJBTATOM, HO CaMa TEXHOJIOI'MS HE OblJIa HACTOJIBKO 3PEJIOi, YTOObI HAMTH IIPUMEHE-
HUE I71e-JING0, KPOME MPOCTHIX HACTOJIBHBIX UT'P.

To sxe camoe MoxHO ckaszaTbh 1 0 no6ese komnbiorepa Deep Blue, cospannoro
IBM, Haj yemnuonom mMupa no maxmaram lappu Kacnapossim B Matue 1997 roja,
KOTOPbII HA3bIBAJIM «IOCIACHUM PYOEkKOM 0GOPOHBI uyesoBeueckoro mosra». [lo-
CJIe HEro MHOIME 3a6ECIIOKOUINCh, HE TIOHYT JIM POGOTHI BOMHON Ha YEJI0BEYECTBO,
HO peasibHbIC TTOCJIE/ICTBUSI OPaHUYMINCH nojloposkanreM akiuii IBM. Mckycersen-
HBIl MHTEJJIEKT €le JI0JIM0 HAXO0/IUJI BECbMa OIPAHUUYEHHOE IIPUMEHEHUE, U YUEHBIM
MOHAIO0UJINCH JICCATHICTHS, YTOOBI CACHATh ACUCTBUTEIBHO (HYHIAMEHTAIbHBIN
miar Brepe/.

Deep Blue nieiictBoBan «rpy6oii cuiioii», rnojarasicb B OCHOBHOM Ha aIlapaTHOE
obecreueHue, KOTOPoe 03BOJISIJIO OBICTPO POCUNTBHIBATH U OLICHUBATH MOCC/CTBHUS
Kax/10ro xo7ia. [loaTomy, 4T0GbI ONOJHUTE €r0 IPOrPAMMHOE 00ECIIEUEHUE HAIPAB-
JISHOIUMU 9BPUCTUKAMM, TOHA/I00M/IACh MOMOIIb CUIBHEHIINX PEAIbHbIX HIAXMATH-
croB. /la, no6esa Gblia BBIJAIONIMMCS JIOCTHIKEHIEM HHKEHEPHOIH MBIC/IH, HO B €€
OCHOBE JICKa/Ia JIABHO YCTOSIBIIASICSI TEXHOJIOTUsI, KOTOpasi paGoTasia TOJbKO MPH CO-
6J0/icHUN MHOKecTBa yesoBuit. 3a6epure y Deep Blue reomerpuuecku npocryio
KBa/IPATHYIO IIAXMATHYIO JJOCKY BOCEMb Ha BOCEMb KBA/IpaTOB, M 9Ta MAIIMHA YiKE
HE MOKaKETCS BaM TaKOW YMHOM.

Opnako Tenepb Bce uamenunocs. Bo Bpemst urpst Ko [1ze nporus AlphaGo co-
CTSI3aHKE IIJI0 B TPE/EIAX JIOCKU [IJIsl [0, HO OBLJIO CBSI3aHO C CEPhE3HBIMHU U3MEHE-
HussMU B peaibHom mupe. [loGema nporpaMmpl mopo/iuia HACTOSIIIYIO JIUXOPA/IKY
N B Kurae.

Pagora AlphaGo ocHoBana Ha TEXHOJIOTMM [JYGOKOrO OGYUEHUS — HOBATOP-
CKOM METO/I€ B 00JJACTH UCKYCCTBEHHOI'O MHTEJIEKTA, I03BOJISIIONIEM PAa3BUBATDL KO-
PHUTHUBHBIC crioco6HocTH MatiuH. [IporpaMmbl, ocHOBaHHbBIC Ha ITTyGOKOM 00yde-
HUM, TENEPb MOT'YT JIYUIIE, YEM JIOAM, UIEHTU(ULIPOBATD JUIA, PACIIO3HABATH PEUb
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U BbIIaBaTh KpequTbl. Ha mpoTsskeHnn qecsaTiuaeTii 1o peBogoIil HCKYCCTBEHHO-
r0 MHTEJICKTA BCET/]a OCTABAMOCh KAKUX-HUGY/(b 1Tk JieT. Ho ¢ nosisrennem riny6o-
KOI'0 0OYUEHHsI 9Td PEBOJIONMS, HAKOHEL, Hayasach. OHa OTKpbLIA JJOPOr'Y 9pe He-
GBIBAJIOTO MOBBINICHUSI TPOU3BOIUTEIBHOCTH, HO TAKJKE U MACHITAGHBIX MOTPSICCHUN
Ha PbIHKaX TPY/a, KOTOPBIE MOBJIEKYT 3a CO00I ITTyGOKHE COLUAIbHO-IICHXO0JIOrYe-
CKHE MOCAE/ICTBUS JIJIs1 JIIO/IEH, — BE/[b UCKYCCTBEHHbII HHTEJIEKT GY/IET BHITECHSITH
ux ¢ pabounx mect. B marue ¢ Ko Il3se ero conepuukamu cranu He poGoThI-yOuUii-
1pbl, yupasisiemsie VIV, koTopbiMu Hac IaBHO NyraioT. OTO ObLIM JIEMOHBI PEabHO-
ro MHpa, CIIOCOGHBIC BBI3BATH MACCOBYIO 6E3PabOTHILY U JIPYIME CBSI3aHHBIC C HEH
colMaJbHbIE GEACTBUS. YIpo3a 6€3padoTHIbl 0Ka3aaach HAMHOI'O OJIMIKE, YEM MPE/-
CKa3bIBAJIN 9KCMIEPThI, — IIPU STOM I[BET BOPOTHUUKA YK€ HE OY/ICT UTPATh HUKAKOI
pOJIN: U BBICOKOKBATU(DUIIMPOBAHHBIC, M MPOCTHIC COTPYHUKM MOCTPAJAIOT O/HHA-
K0BO. B Tor ncropuueckuii senn matua mexy AlphaGo n Ko 1ge mamumna npesso-
IITa BCE YEJIOBEUYECTBO B UTPE B ro. Bekope oHa OKakeTCst PSIOM ¢ BAMU B I[EXY
u B BaieM oduce.

NMPN3PAK B TO-MALWLUWHE*

Ho Bo Bpewmsi Toro sxe mMaTua st yBUJE U MOBOJ /UIsl Hajiex/ bl Yepes 2 yaca 51 mu-
HyTy mocsie Havana urpbl Ko 11se okasancs B Tynuke. OH ¢zienan Bce BO3MOKHOE,
HO MOHMMAJ, Y4TO 9TOr0 HEJAOCTATOYHO. UEMIMOH HM3KO CKJIOHUJICS HaJ| JJOCKOH,
HoJizKaJ ry0bl, Uy HEro 3ajepraiach 6poBb. He B cuiax c/iepkuBarb SMOIMU, OH
CHSIT OYKH U THUTBHOM CTOPOHON PYKH BBITEP CJIE3bl. OTO JJIUIOCH JUIIL MTHOBE-
HUE, HO IPOM30LLIO Ha I71a3ax y BceX. (J1e3bl YeMIMOHA BbI3BAINM MOIIHYIO BOJIHY
COYYBCTBUS U TOJJICPKKU: B TEUCHUE Tpex maprtuil Marya Ko mepeskusn HEBeposiT-
HbIE 9MOIMOHAJIBHBIE B3JIETHl U I14/ICHUSI, MCIBITAB OOUEPEHO YBEPEHHOCTD, Tpe-
BOT'Y, CTPax, HaJCKAY U otuassHue. OH NoKasas CUIBHEUIIYIO BOJIIO K M0GE/IE, HO To-
MIMO BCETrO sI CMOT VBH/ICTh M MPOSIBJICHUE MO/TMHHON YBICUCHHOCTH: TOTOBHOCTh
CPAasUThCsl C HEMOGEUMbIM COIIEPHUKOM pajii YUCTON JIIOOBU K UTPE, €€ UCTOPUH,
U pajiut JT0/Ieii, KOTophie B Hee urpaiot. M Bce, KTo HAGMI0/1aT 32 MATYEM U KPYIICHMU-
em Hazgex/ Ko, orsernnu emy uckpennum couysersuem. AlphaGo seiurpan, vo Ko
CTAJI HAPOJIHBIM FEPOEM. DTO 3aCTABUIJIO MCHSI 33/[yMAThCsI O TOM, U4TO Pa3 4eJoBeUC-
CKHEC CYIIECTBA CHOCOOHBI JICJIUTHCS JIPYT C JIPYTrOM J1I060BBIO, TO OHH CMOI'YT Haii-
TH paGoTy U CMBICJ JKH3HHU B BEK HCKyccTBeHHOro nHrestekra. [lo-moemy, ymenoe

*OTCbINKa K KynsToBOMY aHume «lpu3pak B focnexax», CHATOMY N0 OGHOMMEHHON MaHre. [naBHas repouHs — ae-
BYLUKa-KN6OPr — NPOTUBOCTONT OBPETLLEt Pa3yM KOMMbIOTEPHOI Nporpamme. B aHrme nogHumatrotcs dpunocodekie
BOMPOCbI O CYTV CO3HAaHWS 11 YenoBeuHocTu. 30eck U danee npum. peo.
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npumenenue MU pacr Kuraio omimunbtii manc joraats — u jjaxe npessoiitu CIITA.
Ho uro eme 6osee BaskHO, EPEBOPOT MOMOXKET HAM 3aHOBO OCO3HATD, YTO JKE JCTACT
Hac J1oAbMU. V1 4TOGHI MOHSTH I0YEMY, MbI JI0JKHbI CHAYa 1A TI03HAKOMUTBCS C OCHO-
BAMU 9TOI TEXHOJOTUU U Pa300PATHCS, KAK MMCHHO OHA MOKET U3MEHUTD HAII MUP.

KPATKAA NCTOPUA TNNIYBOKOTO OBYUEHNA

Maimnnoe o6yyeHue — 970 0606IAONINI TEPMUH /17151 06JIACTH, K KOTOPOU OTHO-
CUTCSl U ITYGOKOE 06YyYEHHME — TEXHOJIOIUS, CIIOCOGHAS TTOBJIUSATh HA X0/ UCTOPHH,
M GJIArOIONYYHO BBIJICPIKABINAS TIOJBEKA HEPrUUHBIX HccaepoBanuii. G MOMEH-
Ta CBOCI'O 3aPOK/CHUSI UCKYCCTBEHHBIN MHTEJICKT IIPETEPIICJ HE O/[UH L[UKJI B3JIE-
TOB M NaJICHUN. 3a nepuojiaMu GOJIbIINX HAJIEK/] CIE/I0BAIN TIEPUO/Ibl Pa30yapoBa-
HUs (MX €l[e HA3bIBAIOT «3MMaMM MCKYCCTBEHHOI'O MHTE/IJIEKTA»), KOI/IA OTCYTCTBUC
NPAaKTHYECKUX PE3Y/IbTATOB IIPUBO/MJIO K OTEPE UHTEPECa U COKpalleHuIo hrHaH-
cupoBanusi. UToObl MOHATH, KAK MbI NPUILIA K ITTYGOKOMY 0OGYUCHUIO, HEOOXOUM
KpaTKuil 9KCKypc B ucroput. Emie B cepepune 1950-x ro/joB n1MoHEPbl HCKYCCTBCH-
HOI'O MHTEJJIEKTA [OCTABUJIM CE6E HEBEPOSITHO CMEJYIO, HO YETKYIO 11€JIb — BOCCO-
3/1aTh YEJOBEUCCKUI MHTE/ICKT B MAIIMHE. DTO MIOPA3UTEILHOE COUETAHUE SICHOCTU
LEIN U CJIOKHOCTH 33/1a4M CTAHET MPUTATaTEAbHBIM /IJIs1 BENYANIINX YMOB B 06J1a-
CTH KOMITBIOTEPHBIX HAVK, Takux kak Mapsun Munckuii, /lsxon Makkaptu u l'ep-
6epr Caiimon. B nauane 1980-x rozios, korja st usyuan undopmaruky B Koaymonii-
CKOM YHHMBEPCHUTETE, OHO MOpa3uio u mMoe BoobpaxeHue. A popuics na Taiiane
B Hauasie 1960-x rosioB, HO, Koryia MHe 6b110 11 sieT, Mbl iepeexanu B TeHHeccu, u tam
s OKOHYMJI cpejiHioo miKosy. Yepes uersipe roja s NpUHS pelIeHUE YITyGJICHHO
usyuars VIN 8 Konym6uiickom yuusepeurere 8 Hoio-Mopke. B 1983 roay B pasje-
JIe aHKETbI, IJIe HYKHO ObLJIO YKa3aTh LieJIb IIOCTYIJICHNUS B aCHUPAHTYPY 110 MHDOP-
Maruke, s cmeso Hanucas: «MceaejoBanue MCKYCCTBEHHOIO MHTEJIEKTA — JTO aHa-
JIU3 TOT0, KaK YEJOBEK YCBAMBACT 3HAHMS, KOJMYCCTBCHHAS OLICHKA €I'0 MBIILJICHMS,
00'bSICHEHUE YEJIOBEUECKOI'0 MOBE/JCHUS U pasrajika Toro, 4to JIEJaeT CyIleCTBOBa-
HUE MHTEJICKTa BO3MOXHBIM; 9TO PEHIAIONIME ATl YEJIOBEUECTBA K ITOHUMAHUIO Ca-
MOT0 ce6sl, ¥ 51 Ha/ICI0Ch C/IE/IaTh YTO-TO JI/Isl 9TOH HOBOH, HO NEPCIIEKTUBHON 06/1aCTH
HAYKW». DTH CI0BA MOMOIVIM MHE MOMACTh HA BEAYIIUN (PaKyJIbTET KOMIIBIOTEPHBIX
Hayk YHuBepcurera Kapuern — MeJuiona, ouara nepeioBbix ucciaegoBanuin M.
Ho onu sxe npojieMoHCTpHUPOBAIM MOI0O HAMBHOCTD: S TIEPEOLCHUBAJ HAIILY CIIOCO0-
HOCTb [TOHUMATh ce0s1 1 HelooleHuBas BoamoskHoctu MM nokassiBars cBepxue/ioBe-
YECKUE PE3YJIbTAThI B Y3KHUX 001aCTAX.

K Tomy Bpemenu, Korjia s Hadas NUcaTh KaH/[M/aTCKYIO JIMCCEPTAIINIO, B CPE/IE
HCCJIe/I0BaTEIEH HCKYCCTBEHHOIO HHTE/IEKTA C(OPMUPOBAIUCH /IBA TEUCHUSI: O/JHO
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00'bE/IUHSIJIO CTOPOHHUKOB BBIGOPA JIEHCTBHUI Ha OCHOBE MPABHJI, J[PYroe Moj/ep-
JKMBAJIO IPUHIMI HEHpOHHBIX cereit. Viceaenosarenn us nepsoro garepst (MX HHO-
I/la Ha3bIBAIOT CTOPOHHMKAMHM CHMBOJHUYECKUX CHCTEM WM KCIEPTHBIX CHCTEM)
IBITATUCh HAYUUTb KOMIIBIOTEPbI MBICIUTb, KOJAUPYS MOCJIE/I0BATCIBHOCTH JIOIHYEC-
CKUX NpaBw: ecau X, TO Y. DTOT HOJX0/ ObI XOPOLIO NMPUMEHHUM JJIsI IIPOCTHIX
UI'P C YETKOU CTPYKTYPOU («MCKYCCTBEHHBIC 3aJ[auli»), HO IpEKpaial paboTarhb
MpPU PACHIMPEHUN MHOKECCTBA BO3MOKHBIX BapUaHTOB. YTOOBI C/IEaTh POrpaMM-
HOE 0GecCHeUeHUe CIOCOOHBIM pelIaTh NPOGIEMbl PEAJbHOI0 MHUPa, CTOPOHHUKU
9TOr0 M0/[X0/]a ONPANIMBAJIN IKCIEPTOB 110 TEM MJIM MHBIM 3a/lauaM, a 3aTeM KO/|1-
poBasii UX OTBETHI B BU/IE NPOrpaMMm (0TCI0/la BTOPOE HA3BAHUE — «IKCIEPTHbIE
CHUCTEMBbI»).

OyiHako yueHble U3 Jarepsi HEHPOHHBIX CETEH MCIONB30BAIU JPYLON MOJXO/.
BMmecTo Toro 4To6hl yUuTh KOMIBIOTEP MPABUJIAM, [0 KOTOPBIM JICHICTBOBA YEI0BE-
YECKUI MO3I, OHU IIBITAJUCH €ro pekoHcTpyuposarh. Hackosbko HaMm u3BecTHO, 3a-
IIYTAHHBIE CETH HEWPOHOB B MO3I'€ JKHBOTHbBIX — €/IMHCTBEHHAs] OCHOBA NHTEJJIEKTA,
U MCCJIC/IOBATEIN T10J1ara/Il, YTO MOKHO HANPSMYIO BOCCO3/1aTh 9Ty ocHOBY. OHU 110-
CTAaBUJIM NEpe]; COGOM 3a/1auy UMUTHUPOBATh APXUTEKTYPY MO3Ia, BHICTpPanBasl CJIOU
HCKYCCTBEHHBIX HEHPOHOB, CIIOCOOHBIX IMOJyUYaTh U MEpEaBarh HHPOPMAIUIO BHY-
TPHU CTPYKTYPbI 10/I0GHO HEMPOHAM JKUBBIX CYHICCTB. OJICKTPOHHBIM HEHPOHHbBIM CE-
TSIM HE 34/1AI0T IPABUJI, KOTOPBIM HA/I0 CJIE/IOBATH IPU NPUHATHH peuieHnil. B Hux
HPOCTO BBOJSIT GOJIBIIOE MHOKECTBO IIPUMEPOB KAKOIO~1100 SIBJICHUS — KaPTHHOK,
IIAXMATHBIX TAPTUI, 3BYKOB — U MO3BOJISIIOT CETSIM CAMUM OIPE/E/ISITh 3aKOHOMEP-
HOCTH BHYTPU MaccuBa JjaHHbIX. FIHaue roBopsi, 4eM MEHbIIE YEJI0BEUCCKOI0 BMEIIa-
TEJBCTBA, TEM JIYUIIIE.

Pasnuuust Mex/y IByMsI [O/[X0/IaMH MOKHO YBH/IETh Ha IPUMEpPE IPOCTOM 3a/1a-
4K, B KOTOPOI HA/I0 ONPE/C/ANTD, €CTh JIN HA PUCYHKE KOIIKa. YToGbl OMOUYB 11PO-
rpaMMe NPUHSTh PELICHHE, OCHOBAHHBIA Ha MPAaBUJIAX METO/| TPEOYET YCTAHOBUTH
[PABUJIO THIIA «ECJIM — TO»: €CJIM CBEPXY KPYI'a PaCcIOIOKCHDI /[Ba TPEYTIOJIbHUKA, TO,
BO3MOJKHO, KOLIKA Ha pucyHKe ecTb. [Ipu ncnosnb3oBannu MmeTo/a HEHPOHHBIX ceTeil
nporpamMmma MoJyuduT MUJITMOHBI 06pasiioB B Buje (ororpaduii ¢ MOMETKOI «KOIl-
Ka» WM «HET KOIIKW» U TOINbITAETCS CAMOCTOSITEIBHO BBISICHUTD, KAKUE MPU3HAKU
B MWJIJIMOHAX M300PaXECHUI HANG0JEE TECHO KOPPEIUPYIOT C MOMETKON «KOIIKa».
B 1950-x u 1960-x rojax paHHUE BEPCUM MCKYCCTBEHHBIX HEHPOHHBIX CETEH JlaIu
MHOT'000€IIAIoN e PE3YJAbTAThl U Hajlesaau Hemaso myma. Ho morom B 1969 ropy na-
r'epb CTOPOHHMUKOB IIPABUJI BBIPBAJICS BIEPE/|, UCIIOIb3YsI API'YMEHT, YTO HEHPOHHBIC
CETH HEHA/IC)KHBI U OIPAHUYCHBI B IPUMEHEHNU. MeTo/| HEMPOHHBIX CETEH GBICTPO
BBIIIC U3 MO/ibl, ¥ B 1970-X rojlax HacTyInm/a rnepas «3MMa UCKYCTBEHHOI'O MHTEJI-
Jekrar. B reuenne nocaeyomux ACCATUACTUI 0 HEHPOHHBIX CETSX TO BCIOMUHA-
Jii, To CHOBa 3a6biBayn. B 1988 roay s ncroib3oBas nojxo/|, MOX0KUH Ha METO/| HEH-
POHHBIX CETEH (CKPBITHIE MAPKOBCKHME MOJICJIN), 4TO0bI co3/iaTh SphinX — mnepsyio
B MUPE HE3aBUCHUMYIO OT TOBOPSILIET0 IIPOrPAMMY /LISl PACIIO3HABAHUS HEIIPEPBIBHOM
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peun®. O moewm sroctuskennn Hanucanun B New York Times’”. Ho aroro okasanoch ne-
JIOCTATOYHO, U C HAYAJOM JIOJIIOT0 «JIEJHUKOBOrO nepuoja» B obactu MU, pacrs-
HyBIIerocs noyTu Ha Bce 1990-e rojipl, 0 HEHPOHHBIX CETSX CHOBA 3a0bLITH.

B koneuHoM cueTe CErojiHSIIHEMY BO3POXK/CHUIO METO/a CII0COOCTBOBAIN
TEXHOJIOIMYECKHUE MPOPBIBbI, KACAIOMUECS JIBYX BasKHBIX 6A30BbIX 2JEMEHTOB HEIi-
POHHBIX ceTeil. A nuMe B BU/Yy GOJBIIYIO BHIYMCAUTEIbHYIO MOIHOCTb U GOJIBIINE
00beMbl JlaHHbIX. JlaHHbIE «00YyYaloT» MporpaMMy pacrio3HaBaTh H1aGJI0HbI, 06ecIe-
YUBasi €€ MHOKECTBOM 00pPAa3I[0B, 4 BBIYUCIUTEIbHASI MOIHOCTb [103BOJISIET €i Obl-
CTPO aHATM3UPOBATH OTH 06PA3IIbI.

Ha szape MU, B 1950-x rojax, HEe XBaTajo KaK JJAHHBIX, TaK W BBIYUCIUTEJb-
Hoit momHoctu. Ho 3a mpomeamve aecatuietuss Bce namMeHuaoch. CerojHsi Bbi-
YUCJAUTEIbHAS MOIIHOCTD Baliero cMapTgoHa B MUJIJIMOHBI pa3 GOJIbIIE, YEM MOII-
HoCTh iepe/oBbix Kommbiorepos HACA, ornpasusminx Huna Apmcrponra wa Jlyny
B 1969 roay. IlosiBienne mHTEpHETA NPUBEJIO K HAKOIJICHUIO CAMBIX Pa3HO0Opa3-
HBIX TEKCTOB, N300pa’KEHUIi, BU/CO, KIUKOB, IOKYIIOK, TBUTOB M TakK jainee. B pac-
HOPSDKCHUM HUCCIIC/IOBATE/ICH 0Ka3aJUCh OIPOMHBIC 0O'bEMBI JIAHHBIX JIJISI O0YUYCHMS
HEHPOHHBIX CETE, a TAK)KE /ICHIEBbIC BBIUYMCIUTETBHBIE MOITHOCTU BBICOKOH IpO-
usBopureabuoct. Ho camu cetu Bce eiie 6bUiv CUIBHO OTPAHUYEHBI B BO3MOKHO-
crsax. /Iyt mosydeHust TOYHBIX PEHICHUH CJIOMKHBIX 33/[ad TPEOGYETCS MHOIO CJIOCB
HCKYCCTBEHHBIX HEHPOHOB, HO Ha TOT MOMEHT UCCJIE/[OBATE/IMU CIIE HE HAIIU CIIO-
€06 a¢deKkTBHO 00yUaTh CJIOM 110 Mepe uX jobasiacuus. [IpopsiB B arom Harpas-
JIEHUH, HaKoHel,, cocrosuics B cepeaune 2000-x ro/joB, Korja BeAyIUi HUCCae/10Ba-
reab [xeddpu Xunron o6Hapysku crocot agpheKTUBHOI0 06yUEeHU s J106aBICHHBIX
cioeB. HelipoHHble ceTH CIOBHO MOJYYHIIU [I03Y CTEPOUJIOB M 0OPE/IN HEBU/IAH-
HYIO MOII[b, JIOCTATOUHYIO, YTOObI PACIIO3HABATH PEUb U 00BEKThL. Bckope HEHpoH-
HbIC CETH, HA3BAHHBIC HOBBIM MO/IHBIM TEPMUHOM «IJIyOOKOE 0OYUCHUE», YIKE MOIIU
MPEB30ITH CTapble MOJICIM B PEIICHUN pas3andHbiX 3a7a4. OJHAKO YKOPCHUBIIHIEC-
CsI TIPEJIPACCYZKU O METO/IC HEMPOHHBIX CETEH 3aCTABUJIN MHOTMX HCCJIE/I0BATE/ICH
W urnopupoBarb TEXHOJOIMIO, KOTOPAsi TEM HE MEHEE I0KAa3bIBaJa BbI/IAIOI[UECS
peayabrarbl. [ToBoporubiit MomenT Hactynua B 2012 rojy, Korjja c€Tb, HOCTPOCHHAS
KoMaH/1011 XMHTOHA, O/IcpKa/Ia YOS UTECIbHYIO TTO6E/Y B MEIK/IYHAPO/IHOM KOHKYpCE
KOMITBIOTEPHOT0 3pCHUS*S.

[Tocre gecsTuneTii CaMOOTBEPKEHHBIX HCCACIOBAHUI HEHPOHHBIC CETH B O/[HO-
4ache BBIILINM HA [IEPEHUI [1aH, TENEPb B BU/IC ITYOOKOr0 06YYCHUSI. DTOT MPOPHIB
obelian pacTonuTh Jej nociaeaneit «3umel» VI v BriepBbie 1M03BOJUTD [0-HACTOSI-
IEMY MCIIOJIb30BATh €0 CHJIY /ISl PEHICHUSI psijla peaybHbIX npobiem. Vceaeosa-
Tenu, GYTYPUCTBl U TEXHUYECKUE CIICHMANNCThl — BCE HAYaJIUu TBEPJAUTH O KOJIOC-
casIbHOM ToTeHIMa e Helipocereil. Ox1/ianoch, 4To CKOPO OHU HAY4aTCs TIOHUMATH

* Peub npet o copeBHoBaHMK Large Scale Visual Recognition Challenge. Anroputmbl, npeAcTaBneHHble COpeBHyHOLN-

MWUCS KOMaHamK, AOSKHbI pacno3HaBatb, YTO m306pa>|<eHo Ha KapThUHKax. ”ﬂUM. Hay4. peb
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3ANYCK KUTAMCKOTO «CMYTHMKA»

YEJIOBEUYECKYIO PEUb, IIEPEBO/IUTH JIOKYMCHTBI, PACIIO3HABATh N300PAXKEHMS, IIPOTHO-
3MPOBATH MOBE/ICHNE MOKYMATEIEH, BBISBISATh MOIICHHUYECTBA U IIPUHUMATD pelie-
HUSl O KPEJUTOBAHUH, 4 CIIC MOJAPsIT HOBBIE CIIOCOGHOCTH POGOTAM — OT 3PECHUS
JI0 YMEHUS BOAUTH MAIINHY.

3A KYJTMCAMU TNYBOKOIO ObYUYEHWA

Tak kax ke paboraer rny6okoe ooyuenue? [lo cymecTBy, yTo6bl MOJAYyYUTH pelie-
HUE, ONTUMHU3UPOBAHHOE B COOTBETCTBUU C JKEIAEMBIM PE3YJIBTATOM, 9TH aJTrOPUT-
MbI HCIOJIb3YIOT OFPOMHBIE OGBEMBI JJAHHBIX M3 OlpezieeHHoro jomena. Camoot6-
yualolasicsl mporpaMma pemiaeT 3ajaqy, o6y4asicb pacro3HaBaTh IMyOOKO CKPBITHIC
3dKOHOMEPHOCTH M KOPPEJISIIIMU, CBSI3bIBAIOIME MHOXKECTBO TOUEK JIAHHBIX C JKEJae-
MBIM PE3Y/IbLTATOM. [aKoi MOMCK 3aBUCMMOCTEIH CTAHOBUTCS IIPOIIE, KOIVIA JIaHHbIC
HMEIOT [IOMETKH, CBSI3aHHBIE C PE3YJbTATOM: «KOIIKa» IIPOTHUB «HET KOLIKM»; «Ha-
JKaJ» IPOTUB «HE HAKMMAJ»; «BBIUIPAT UTPY» MPOTUB «IIpoUrpas urpy». lorga ma-
HIMHA MOKET OMUPATHCSI HA CBOU OOIIMPHBIC 3HAHUS 00 9TUX KOPPEJSIIUAX, MHOTHE
13 KOTOPBIX HEBU/IMMBI JIM HE UMEIOT CMbIC/IA /IS YEJI0BEKA, U IPUHUMATD JIYUIIHE
petieHus, yeM cam desnoBek. OyHaKo /sl 9TOro TPEGYETCs OIPOMHOE KOJMUYECTBO
JIAHHBIX, MOIIHBIN aJrOPUTM, Y3Kasi 00JaCTbh 1 KOHKpeTHasl 1esb. Ecau BaM He XBa-
TAeT YEero-11bo M3 NepeUYrCICHHOr0, MeTo/l He cpadoraet. CAMITKOM Maso JaHHbIX?
AsroputMy HE Oy/IeT XBaTaTh OGPAas3I[OB, YTOOBI BBISIBUTH 3HAYMMbBIC KOPPESIUU.
Herouno nocrasieHa 1eab? AJIroputMy HE XBATUT YETKUX OPUEHTUPOB JIJISL ONTHU-
muzanuu. [71y6okoe o6yueHne — 3T0 TO, YTO U3BECTHO Kak «orpanudeHHbiit M» —
MHTEJIEKT, KOTOPbIN GEPET JJAHHBIE U3 OJIHOI0 KOHKPETHOI'O /IOMEHA M UCIIOJIb3YET
UX JIJIS1 OIITUMU3AIMK O/{HOI'0 KOHKPETHOI'O PE3ysibTara. DTO BIICYATISICT, HO BCC CHIC
panexo ot «MU obuiero HazHaueHusl» — YHUBEPCAIbHOI TEXHOJIOI'MH, CIIOCOGHOI
JIeJIaTh BCE, YTO MOKET YETOBEK. [1y6oKoe 06yUeHNE HAXO/[UT CAMOE E€CTECTBEHHOE
MPUMCHEHHUE B TAKMX 00JIACTSIX, KaK cTpaxoBaHue u kpeauroBanne. CooTBETCTBYIO-
[[MX JJAHHBIX O 3aEMIIMKAX [PEJOCTATOUHO (KPEJUTHDII PEHTUHT, YPOBEHD [J0X0/4,
HEJ/IABHEE MCIIOJIb30BAHUE KPE/UTHBIX KapT), U 1E€Jb ONTUMU3AUK sicHa (MUHUMU-
3MpoBarh ypoBeHb Herarexeil). CjenaB cIeAyIOUi mar B pasBUTHH, ITTYG0KOE
00ydYeHUEe MPUBE/CT B [ICHCTBUE CaMOYIIPABISIEMbIC aBTOMOGHIIN, TOMOTAsl UM «BU-
JICThb» MHUP BOKPYI' HUX: PACHO3HABATH OOBEKTHI B MMKCEIBHOM M300PAKECHUM C Ka-
Mepbl (HalpuMep, KPaCHbIE BOCBMUYTOJIBHUKH), BBISICHSITb, C Y€M OHU KOPPEJIUPYIOT
(moposkubie 3uaku «Cror»), W UCHONB30BATh ATY MHPOPMALUIO /ISl IPUHSITUSI PE-
HIeHUH (3a/1efiCTBOBATb TOPMO3, UTOOBI ME/JIEHHO OCTAHOBUTb dBTOMOGHJIb), ONTH-
MaJIbHBIX JIJISI IOCTHIKCHUSI JKEIAEMOro pedysbrara (JJoCTaBUTh MEHSI 6E301aCHO [10-
MOI1 B MUHUMAJIbHBIE CPOKH).
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[TTABA 1

['ny6okoe o6yueHHe Tak BOJTHYET YEJIOBEUYECTBO MMEHHO MOTOMY, YTO OTKPBI-
BACT Mepeji HAMU OTPOMHBIE TEPCIEKTUBB. Kro crmocoGHOCTH pacmo3HaTh cXe-
MY U ONITHMHU3MPOBATH €€ /ISl MOJTYUYEHUSI KOHKPETHOIO PE3y/bTara MOXKET IpHU-
MCHSITBCS /ISl PCIICHIUS MHOKECTBA TMOBCEHEBHBIX MpobieM. Bot mouemy rakue
xomnanuu, kak Google u Facebook, 6oposnch 3a HEMHOrOUMCIEHHBIX 9KCIEPTOB
B 00J1aCTH IJIYOOKOI0 OOYYEHUS UM I[JIATUIW UM MUJIIMOHBI JIOJJIAPOB, YTOObI I10-
JIVUUTD JJOCTYII K CAMBIM MEPE/IOBBIM HayuHbIM paspatorkam. B 2013 rogy Google
npuo6pena craprarn, ocHoBaHHbll /Isxeddpu XunrtoHoMm, a B cieAyiomeM roay
u Gpuranckuil crapran B otnactu MW nop nassanuem DeepMind — kommnanuio,
kotopast u nmocrpousa AlphaGo, uspacxososas 6osee 500 mun jonnapos’. Pesyib-
TaThl 9TUX MPOCKTOB MPOIOLKAIOT OPAKATh BOOOPAKCHUE MYOJUKU U TOSBJISATh-
¢ B 3aroyioBKax razer. OHU BBI3BIBAIOT ¥ HAC OIIYIEHHUE, YTO MBI CTOUM Ha TOPOTe
HOBOM 9PBbI, KOIJ[a MAIIMHBI OGPETYT HEBEPOSITHBIC BO3MOKHOCTH, U HET TapaHTHH,

YTO OHM HC HAYHYT BBITCCHATD JIIO,Z[CI‘/)I.

MEXAOYHAPOOHbLIE NCCNEOOBAHUA NI

Ho kakoe mecto 3anumaet Bo Bcem atom Kuraii? Micropuuecku ry6okoe o6yucHue
6bL10 1ouTH nosaHoCThI0 paspadorano B Coepunennsix HIrarax, Kanane n Benuko-
OpUTaHUM. 3aTEM HEKOTOPbIC KUTANHCKUE MNPEIIPUHUMATEIN U BEHUYpPHBbIC (OH-
JIbl, TAKUE KaK MOU COOCTBEHHbBIN, HAYaJM MHBECTUPOBATH CPE/ICTBA B 9Ty 00JACTb.
Ho nogaszstiioniast yacth TeXHUYECKOro coobinecTBa Kuras He obpaiana J0KHO-
ro BHUMaHHUsI Ha [My6OKOE 0GydeHHEe BIUIOTH jio cobbituit 2016 rosa, To ecth 1po-
/IO [EJI0€ JECATUIETHE T10C/IE MOSIBJICHHS PEBOMIOIMOHHBIX TEOPETUUECKUX PaboT
B 9TOU 06JIACTH U YETBIPE I'0fla TOCJIC TOr0, KAK MIYOGOKOE 00YUCHUE OJICPKAJIO IM10-
XaJIbHYIO 061y Ha KOHKYPCE KOMIIBIOTEPHOI'O 3PEHUSI.

AMEpHUKAHCKNE YHUBEPCUTETHI U TEXHOJOIMYECKHE KOMIAHUN Ha MPOTKECHUU
JICCATUICTUI CHUMAJIN CJMBKHU C paGoT TAJTAHTJIMBBIX CICIIMATUCTOB, KOTOPbIX CTpa-
Ha npusJiekasna co Bcero mupa. CIHA nazesincs Ha 6€3ycI0BHOE JIH/IEPCTBO U B 06-
nacru N, koropoe fl0/0KHO 6bLI0 TOMBKO YKpersThes. VcenepoBarenbekas aaura
cTpaHbl TpyAuaack B KpeMHUEBOI 10J11MHE B 06CTAHOBKE 1IEAPOro (prHAHCUPOBAHUS,
VHUKAJBHON KYJIBTYPBI U MOAJICPKKHU CO CTOPOHBI BAUSITEIbHBIX KOMMAHMIA. B riasax
GospimHeTBa anaauTkoB Kuraio B otHomenun MW cyxaeno 6bu1o urpars Ty ke
pOJib, UTO ¥ B MPEABIYIIUE NCCATHICTHIS, — POJIb MO/IPAKATEsI, BEYHO HE MOCIIe-
BAIOIICT0 32 PA3BUTHEM HEPE/[OBBIX TEXHOJIOTUI.

B creayomux rinaBax Bbl YBU/IUTE, YTO OTOT IIPOrHO3 OKazascs omn6ouHbM. OH
ObLI OCHOBAH HA YCTAPEBUIMX OICHKAX KUTAHCKON TEXHOJOTMYECKON CPEjibl, a TaK-
JKe Ha QyHJAMEHTAJbHOM HEIOHMMAHUU TOIO, UTO JIBMJKET IIPOJIOJIKAIOEHCS
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