MCKYCCTBEHHbIW

FrEHPU KUCCUHOXEP

PA3SYM

PUK LHMWOT

M HOBAA OSPA

AHNET XATTEHAOKEP

YEJTOBEYECTBA

™

v
u'
1//?%

J

-

anonuHa @il




['enpn Kuccunmpxep

M CKYCCTBEHHBIN Pa3yM U
HOBasl Ipa 4yeJi0BeYeCcTBa

«AnpnuHa JIumxuarain

2021



Kuccunmpxep I'.

HckyccTBEHHBIM pa3yM U HOBas 3pa 4yesioBevecTBa /
I'. Kuccunmxep — «AusbnuHa Jumxurtan», 2021

ISBN 978-5-20-600068-9

B 2017 rony HeuponHas cetb AlphaZero crajia cambIM JIy4IlIAM UTPOKOM B
IaxMathl. 3Has JIMIIb MIPABUJIA UTPBI, OHA CMOIJIA Pa3pabOTaTh YHUKATIbHYIO
BBIMTPBIIIHYIO TAKTUKY Bcero 3a 4 yaca. CnycTs Tpu roga nmporpamma
MCKYCCTBEHHOI'O MHTEJUIEKTa B MaccauyceTCKOM TEXHOJIOTUYECKOM UHCTUTYTE
CMorJIa peluTh OoJiee CIOKHYIO 3a7auy — pa3padoTaTh HOBBI BU aHTHOMOTHKA,
xamuiH. OH cOocOOeH YHUUTOXKATh OaKTepuH, YCTOMUYMBbBIE KO BCEM OCTAJIbHBIM
JIeKapCTBEHHBbIM Ipenaparam. [IporpaMmmuoe oOyueHue mpoHUKaeT BO BCe

cepbl KU3HU: €ro UCIOb3YIOT B TPAHCIIOPTHOM OTPaciiv, MEIULIMHE, TOPTOBJIE,
(puHaHCax, MpaBOOXpPaHUTENILHOM IEATENbHOCTH U APYrux odnactsax. Hefipocetu
CIOCOOHBI OBICTPO MPUIYMBIBATH UJIEV U MHHOBAIIMY, HA Pa3padOTKy KOTOPbIX
JIOMISIM MOTPeOOBATIUCH Obl JECSTUIIETHSI, €CIIA HE BCS )KU3Hb. YUeHbIe HA/ICI0TCS,
yro Onarogapss U Mel cMokeM peruTh 1100aibHbie TPOOIeMbl: HATU

JIeKapcTBa OT CMEPTENIbHBIX OOJIe3HEH, CIIPABUTHLCS C TOJIOIOM U HUZKUM

ypoBHEM 00pa30BaHUsl B OTJEJIbHBIX PErMoHax, 0€30MacHO OCBOUTh MUpOBOM
OKeaH 1 KocMoc. Ho ucronp30BaHre UCKYCCTBEHHOTO pa3dyMa MOKET UMETh

Y HEeraTUBHbIE MMOCJECTBUS, Be/lb MHOTHE IIPOIIECCH B €ro padoTe OCTalOTCS
HETOCTHXKUMBIMHU [IJI51 YeJIOBEeKa. ABTOPHI 3TOM KHUTM COOpasId pacCykIeHUS O
BO3MOKHOCTSIX 1 TTpo0JieMax, CBsi3aHHBIX ¢ nosiBiieHrneM . OHr 0ObsICHSIOT,
Kakue paJvKaJibHble U3MEHEHHSI MOT'YT IPOU30MTH B HaIlled UCTOPUU, TIOHUMAHUU
MUpPa U COOCTBEHHOUW POJIA B HEM, U MTOMOTal0T oco3Hath BiusiHre U Ha Oynyiee
Haiero oomiecTBa. 3ayeM YuTaTh ® MOHATh, KaKk paboTaeT MallIMHHOE O0y4eHUE;

* Y3HATh, Kak Oy/IeT BBIIVIAACTh Oyayiiee, B KOTOPOM JIFOAW COTPYAHHYAIOT C
Pa3yMHBIMU MAalllMHAMMU; ® IOJTOTOBUTHCS K MOTEHIIUAILHBIM OMACHOCTSIM, KOTOPBIE
MOTYT BO3HUKHYTb U3-32 HEMPABUJIBHOTO Ucnonb3oBaHus MU; ® moHsATh, Kak
TpaHchopMupyetcst 6e30MacHOCTh 1 MUPOBOU MOPSAOK. Bl y3HaeTe © Kakue
COLlMaJIbHbIE, OJIUTUYECKUE, (PUIOCO(CKUE U ITUYECKHE MTPOOJIEMbl BOSHUKHYT
niepe;]] 4eJI0BeUeCTBOM B CBSI3M ¢ pacnpoctpaHeHreMm MU; « kak I 6yner BauATh



Ha MEXyHapOJHbIe OTHOIIIEHUS M Pa3BUTHE OOOPOHHON OTpaciu; ® Kak Oyder
BBITVISIIETh BOWMHA C Ucmoib3oBaHueM VU ; ¢ yem nokonenne «MM-abopureHoB»
OyIeT OTJIMYaThCs OT COBPEMEHHBIX Jofei. [ koro g ¢punocodoB, MOTUTHKOB,
COLIMOJIOTOB, OOIIECTBEHHBIX JesATeNIel, MHXEHEPOB U BCEX, KTO MHTEPECyeTCs
Pa3BUTHEM UCKYCCTBEHHOTO MHTEJUICKTA.
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Bce npasa 3awuuenol. /Jannas 31eKmpoHHAs. KHU2A NPEOHA3HAUEHA UCKAIOUUMENLHO ON5
UACMHO20 UCNOABL30BAHUSL 8 MUUHDBLX (HEKOMMEPUECKUX) UeAsIX. DNeKMPOHHAS KHU2aA, ee uacmiu, ppaz-
MEHMbL U INeMEHNIbL, BKAIOUAS. MEKCH, UB00PANCEHUSL U UHOE, He NOONEHCAN KONUPOBAHUIO U MH0O0OMY
OpY20MYy UCNONL308AHUIO Oe3 paspeutenust npasooonradamens. B wacmunocmu, zanpewero makoe
UCNOABL306AHUE, 8 Pe3YAbmame KOMopozo 3NeKMPOHHAsL KHU2d, ee Yacmb, Ppazmenn Ul SNeMeHm
CMAaHYm OOCMYNHbIMU 0ZPAHUMEHHOMY UAU HEONPEOeNCHHOMY KpYey AUul, 8 MOM YUCAe ROCPEOCEOM
cemu uHmepHenl, He3A8UCUMO OM Mozo, Oyoem NpedoCmaAsiMbCs OOCMYN 3a NAAMY UAU 0e3603-
Me30HO.

Konuposanue, socnpouzsedenue u unoe ucnonb308anue 1eKmpoHHOIL KHU2l, ee uacmeli, gppaz-
MEHMO8 U INEMEHMO8, 8bIX00sIUee 34 NPedeabl YACMHO20 UCNOAL308AHUSL 8 MUUHBIX (HEKOMMepUe-
CKUX) Ueasix, 6e3 coenacust npagoodoNadamenst si8ASemcs He3AKOHHbIM U 81euen YeonoeHyr, aOMu-
HUCIPAMUBHYIO U 2DANCOAHCKYIO OMBEMCIEEHHOCHTb.
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BBenenne

Tpu roga Ha3zaj B OBECTKY JHSA OJHOM U3 KOH(EPEHIMH 110 BOIIPOCaM TPaHCATIaHTUYECKUX
B3aMMOOTHOILIEHUH Oblla BHECEHa TeMa UCKyccTBeHHOro uHtesuiekTa (MN). Oaun n3 Oyayimux aBTo-
POB 3TOI KHUTY OBbLT FOTOB MPOITYCTHTH 3aceaHue, He kKellasi y9acTBOBaTh B TEXHMUYECKUX 00CYK-
JEHWSX, HO MOCITyIA COBETa KOJUIETH, YTBEPKAABIIETo, 4TO 04eHb ckopo MU 3aTpoHeT noutu Bee
cepbl YEJIOBEYECKOU AEATEIBHOCTH.

MHoro4ncneHHble AUCKYCCUH TI0 Pe3yJibTaTaM 3TOr0 COOBITHS M IPUBEJIN B KOHEYHOM CUeTe K
TIOSIBJICHUIO KHUTH, KOTOPYIO BBI IEPXKUTE B pyKax. Bompockl, KoTopbie 00CykJaIuch Ha 3acelaHuH,
yXxoawiu BriyOb BekoB Oosbliie yeM Ha S00 sner. Ho 0OblYHOMY pyKOBOAMTEO, 3aHATOMY CBOMM
OW3HeCOM, KaK MpaBWiIO, HE J0 Pa3MBIIUICHUH 00 MCTOPUYECKUX MPeoOpa3oBaHUsIX B OOIIECTBE,
9KOHOMMKE, BHELITHEN Y BHYTPEHHEN MOJIMTUKE — U UX NOCIEACTBUAX. 1 MBI Ipy nopiepkKe Halmx
Apy3€d U3 pa3HbIX TEXHOJIOTMYECKUX U T'YMaHUTAPHBIX C(HEp OPraHU30BaIN CEPUI0 HE(POPMAJIBHBIX
00CYX/IEHUH 9TUX TEM.

[omynsiprocts M pacter ¢ KakIpIM THEM, 3TO MPOUCXOAUT MoBceMecTHO. Pa3zpaboTke u
BHezipenio MM yuurcs Bce Oosbllie CTYAEHTOB, KOTOPBIE IUTAHUPYIOT paboTaTh B 9TOW MM OHOH U3
cMmesxkHbIX oonacteit. B 2020 r. amepukanckue MU -crapransl npusieksy noutu $38 mupa puHaHCH-
poBanusi, kutaiickue — $25 muipn, eBporeiickue — $8 mupn'. Ilpasurenscra CILIA, Kutas u EBpo-
nierickoro cowo3a (EC) co3Banm koMuccuu BbICOKOTO ypoBHs i udydenus M. Ionmutuueckue n
KOPIIOPATUBHBIE JIUJIEPHI PETYISIPHO OOBSBIISIIOT O CBOMX LIEJISAX «00eanTh» B oomactu MU nmm no
KpanHen mepe BHeApuTh VIV 1 aganTupoBars €ro 11 pelieHus CBOUX 3ajau.

Bce 310 — strmb yacty o01er KapTUHBL, KOTOPBIE MO OTAEIBHOCTH MOTYT IPOM3BECTH OOMaH-
ynBoe BrievatrieHue. I — 3to He oTpacib U TeM OoJiee He OTIENbHBIA MPOaYyKT. ['0BOps cTpareru-
YeCKH, ITO Jaxke He «oOmacTb». MM crnocodcTByeT pa3BUTHIO MHOTUX OTPAcCiell U aclieKTOB Yello-
BEYECKOH JeATeNIbHOCTU: HayKu, 0Opa30BaHusl, POU3BOJCTBA, JIOTUCTUKU, TPAHCIIOPTa, OOOPOHBI,
OXpaHbl IPaBOIOPsAJKA, IMOJUTUKH, PEKJIaMBbl, UCKYCCTBa, KyJIbTYpPbl M MHOTOIo JIpyroro. Bosznen-
crBre MW Ha Bce 311 cpepbl Onarogapsi ero BOBMOKHOCTSIM — BKJIIOYasi CHOCOOHOCTb 00y4aThes,
Pa3BUBATHCS U YIUBIIATH — OyeT popeIBHBIM. Hac jk1yT Takue n3MeHeHu s YeJIoBeYeCKOi HAeHTHY-
HOCTH Y 4€JIOBEYECKOI'0 BOCIIPUATHUSA PEAIBHOCTH, KAKMX B COBPEMEHHOM MUPE €IIE HE CIy4aIoCh.

Ienb 3100 KHUTK — pacckaszath 00 MU, chopmynnpoBaTh CBA3aHHbIE C HUM 33/1a4H, C KOTO-
PBIMH OOIIIECTBO CTOJIKHETCS B ONMKaIIIe Tofpl, a TAKKe 0003HAYMTh MHCTPYMEHTBI, YTO TIO3BOJIST
NpUOIM3UTBCA K PELIEHHIO 9TUX 3a]ay.

WU craBUT OrpOMHOE KOJIMYECTBO BOIPOCOB:

@ Uro Takoe BoliHa ¢ ucnob3oBanueM VN ?

@ Kakumu OyyT MHHOBALIMK B OOJIACTH 3/paBOOXPAHEHU 1, OMOIOTMH, KOCMOCA U KBAHTOBBIX
TEXHOJIOTUH, cBs13aHHbBIE ¢ T ?

@ Kak ¢ nosienennem M MeHsII0TCS KPYT 4eI0BEYeCKOro OOIIeHUsI M BOCIIUTaHHE JeTel?

@ Bocnpunnmaer 1 M Te acnieKThl peaqbHOCTH, KOTOpbIe HEe BOCITPUHAMAET YeIOBeK ?

@ Kak mensier mozeit yuactue M B KoopavHAIMY U yIIpaBieHUN ?

@ Uro 3HAUUT «OBITH YeIOBEKOM» B 3m0xy MN?

OOcykaeHre 3TUX ¥ JPYTUX BOIPOCOB MbI BEIW B TEUEHHE IMOCIEIHUX TPEX JIET, MBITAsCh
OCMBICJIUTh BO3MOKHOCTH M MPOOJIeMBl, CBsI3aHHBIe ¢ mosiBiieHreM M. Mbl Xx0oTeM NOHSTh, YTO
takoe N1, yero oH MoskeT JocThyb U BO 4TO 31O BbuIbeTCS. Ha pone mangemun COVID-19 B Teye-
HUE TOCJIEAHETO rojla HaM IPUXOAMJIOCh BCTPEYAThCsl B PEXUME BUIEOKOH(EPEHIIMH — €1Ie OJHA
TEXHOJIOTHUsI, KOTOpasi He Tak JaBHO OblIa (DaHTAaCTHKOM, a Tenephb cTajia BCEOOIMM JOCTOsTHUEM. B

' https://www.privateequitywire.co.uk/2020/11/19/292458/ai-startups-raised-usd734bn-total-funding-2020, ccpuika nmpoepeHa
1 mapra 2022 r.
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HOBOM MMpE€ JIOK/IayHa, EPekUBAIOILEM TaKUe MOTEPU U MOTPSCEHUs], KaKKe B IIPOILLJIOM BEKe CIIy-
YaJIUCh TOJIbKO B BOEHHOE BPEMS$1, Mbl HAIIOJIHWJIM HAIllU €KEeHEIe/IbHbIE BCTPEeUH, NocBsieHHble U,
TeMm, yero Het y W, — npyx00ii, JTI0O03HATETBHOCTHIO M B3AUMHOM TIOICPIKKOM.

Henw34 ckazarp, uyto Bce mbl cMoTpuM Ha I oguHakoBo ontuMuctiyHO. HO MBI conugapHbt
B TOM, YTO, MEHSISl YEJIOBEUECKOE MBIIIUIEHUE, 3HAHUE, BOCIIPUATHE U CaMy PEAJIbHOCTh, 3Ta TEXHO-
JIOTHSI TEM CaMbIM MEHsIET XOJl YeIoBeYeCcKor uctopuu. Mul He codupaemcs npocnasisats N u He
TbITaeMcs ero NpokanHarh. IV noBceMecTHO paciipoCTpaHeH, U Mbl JOJIKHBI OCO3HATD ITOCTIEACTBUS
ero MOSIBJIEHUsI — TIOCTOJBKY, TIOCKOJIbKY YeJIOBEK BOOOIIE Ha 3TO criocoOeH. 3agaBasi BOIPOCH, Mbl
HE IBITAEMCs JieJIaTh BUJ, YTO Y HAC €CTh OTBETHl HA HUX, HO Mbl HaJIEEMCsl, UYTO T4 KHUra CTaHET
OTIPABHOM TOUKOM U KaTaIM3aTOPOM OyAYIIUX JUCKYCCUH.

BbI10 OBbI CUIIIKOM CAMOHAIESTHHO C HaIllel CTOPOHBI MBITATHCS OMHOM KHUTOH OMUCATh HOBYIO
snoxy. Hu onuH crieruasmcT, B Kakod Obl 00JIacTH OH HU paboTajl, He CMOXKET CaMOCTOSITETbHO
MOCTUYb Oyaylliee, B KOTOPOM MalllMHbI OyOyT YYUTHhCS M MCIOb30BaTh JIOTHKY, BBIXOIAIIYIO 32
paMKH 4esIoBeYeCcKoro MalilieHus. I1oaromMy 3a1aua pa3HbIX TOCYAapCTB — OPraHU30BaTh COTPYIHU-
YeCTBO, KOTOPOE IOMOXXET He TOJIbKO TOHSATD 9TO OyayIiee, HO U aIanTupoBaThes K Hemy. Llenb atoit
KHUTU — 0003HAYUTh KOHTYpPBI OYIyIIEro, a KakuMu OylyT ero AeTajy, YuTaTelb JOJKEH PelnTh
cam. Ho 1o Tex mop, moka Mbl ellie yrpasisieM CUTYyalluel, Mbl JOJDKHBI CO3[1aBaTh Halle Oymyiee
Ha OCHOBE Y€JIOBEYECKUX IIEHHOCTEN.

DTa KHUTa, KaK ¥ IMCKyCCHUs, Oarogapsi KOTOPOi OHa COCTOsIaCh, OCHOBAHA Ha BKJIA/Ie HAIIIUX
KOJUIET U JIpy3eil pa3HbIX IPO(eccuil U BO3PACTOB.

Bproc Hukore, Hail pegakrop v m3gareiib, KOHTPOJIMPOBAI X0 M LIEJOCTHOCTh IPOEKTa CO
CBOICTBEHHBIMU €My MYAPOCTBIO M BBIIEPKKOM, BHITEPIIEB HECKOHYAEMBII TIOTOK BAPUAHTOB TEKCTA.

Wna Pormmib oTpefakTHpoBaia KHUTY C TPHCYIIEH eid TouHocThio. Hama GnmarogapHocThb
pacrpocTpansiercst Takxke ¥ Ha nociaa Camanty Ilaysp, KoTopast 1ana Ham CTOJIb LIEHHYIO pEKOMEH-
JALMIO.

Mycraca Cyneitman, Ixek Kiapk m Maiitpa Parxy, onupasice Ha CBOil OINBIT HOBAaTOPOB,
uccreioBaTenelt, pa3padoTUMKOB U MPEroaBaTeNiei, MpeioCTaBIUIIN OECIIEHHBIE OT3bIBBI O PYKOIIHCH.

Pobept Yopk u Mt Bagxpakrapu u3z Komuccnu HanmoHanbHON 6€30MacHOCTH O UCKYCCTBEH-
Homy uHTeIUIeKTY (NSCAI) nanu ceGe Tpya MPOKOMMEHTHPOBATh YSPHOBUKH TJIABBI, TOCBSAIICHHOW
0€30MacHOCTH, C TOUYKH 3pEHHsI 3aIUThl HAIMOHAJIbHBIX HHTEPECOB.

Hemuc Xaccabuc, Tapuo Amonen, [Ixeiimc Komumas u Pernaa Bap3uaii ogemivcs ¢ HaMu
JeTaJIsIMHA CBOel paOOTHI U OOBSICHWIIN, KaK M HA YTO OHA BIIUSICT.

Com AnsrvaH, Pun Xoddman, Spuk Jlannep, Txapen KosH, Ixonaran Pozenoepr, [IxeriMc
Manbuka, ®apun 3akapus, IxelicoH bent u Muiens Putrep npenocraBuiy J0NOMHUTENIbHbIE
OT3BIBBI, OJIarogapsi KOTOPbIM PYKOITUCH CTasla 60Jiee TOYHOM U, Mbl HajleeMcs1, OoJiee akTyasIbHOM 151
yuTaTeNen.

OTBETCTBEHHOCTb 32 JIIOObIE HEJIOCTATKU U OIIMOKY STOW KHUTY HECEM TOJIbKO Mbl CAMH.
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I'naBa 1
I'ne MBI HaxoAUMCSI cedac

B xonme 2017 r. mpomsomnuia Tuxas peomonus. PaspaboranHas kommanuenn Google
DeepMind mporpamma N AlphaZero noGenuia camyio MOIITHYIO B MUPE IIAXMAaTHYIO [POrpaMmy
Stockfish. [To6ena AlphaZero Obina BecbMa yOeAMTEIBHON: OHA BRIMTpasia 28 mapTui, 72 cBesa BHU-
Ybl0 M HU OJHOI He npourpaia. Yepes roja oHa MoATBEpAMIA CBOE MAacTepCTBO: B MaTye U3 1 ThIC.
naptuii npotus Stockfish oHa Bemrpana 156 napruii, mpourpana mecTb ¥ OCTaJbHbIE CBEJIa BHUYBIO.

OOBIYHO HOBOCTH O TOM, YTO OfIHA IIIAXMaTHasl MporpamMMa OObIrpaja APYrylo, HHTEpECyeT
pasBe uTo ropcTKy sHTy3uacToB. Ho AlphaZero He Obl1a 0OBIYHOM 1IaXMaTHOM ITporpaMmoit. [Tpepi-
AyLe MPOrpaMMbl TOBTOPSUIM XOABI, 3arpy’KEHHbIE B UX MaMATh JIIOABMU, — JPYTUMHU CIOBAMH,
OHU MCHOJIb30BAJIN YEJIOBEUECKHIA OIIBIT, 3HAHUSA U CTpaTeruo. [ TaBHBIM IPENMYIIECTBOM 3THX IPO-
rpaMM Tepesi UTPOKaMHU-TIOAbMH ObUIa HE OPUTMHATIBHOCTh, @ O'POMHASI BBIYMCIIATEIbHASL MOIII-
HOCTb, NO3BOJISIBIIAsA MM OBICTPO OLIEHMBATh MHOXECTBO BapUaHTOB Xol0B. AlphaZero, HanpoTus,
HEe MCMO0JIb30BaJla 3alIpOrpaMMHUPOBAHHBIX XOA0B, KOMOMHAIMIA WM CTpAaTeruid, 3aMMCTBOBAHHBIX Y
mozeit. OHa ObuIa MpogyKTOM camooOyuenusi : B Hee BBe M NpaBuiia UIPHl B IIAXMaThl M TIOPY-
YUJIM el pa3padoTaTh CTpaTerio, Kotopas odecrednia Obl MaKCHMYM TOOe 1 MUHIMYM TIOpaske-
Huii. [TorpeHrpoBaBIIMCE B UTpe POTHUB caMoii ceOs1 Becero yeThipe yaca, AlphaZero crana ydrmmm
B MHpPE UT'POKOM B IIIaxMarthl. [0 X Mop HU OIMH YeIOBEK He CMOT €€ MO0 Tb.

TakTHka, KoTOpylo Mcnonb3oBasa AlphaZero, Oblia He MPOCTO HEOPAMHAPHON — OHa ObLIa
coBeplLIeHHO 0coOeHHOi. [Iporpamma sxepTBoBajia (pUrypbl, KOTOPBIE JIIOIM CIMTAIIN KU3HEHHO BaXK-
HBIMU, BKJTIoYast (pep3st. Hukakue ee Xompl He ObUIM MPELyCMOTPEHBI JIIOIbBMU — BO MHOTHX CITy4asix
JIOOM ¥ MOAYyMaTh HE MOIVIM O TAKMX BapuUaHTax. YAMBUTeNbHas TakTHKa AlphaZero cBoamiach K
O/IHOMY — JeJIaTh XO/Ibl, KOTOPBIE, KaK €M MOJCKa3bIBaJl COOCTBEHHBII OIBIT, C HAMOOJBILIEH BEPOAT-
HOCTBIO NpuBeAyT K noodese. Ctuip AlphaZero noGyaui yesoBeka K JaJbHENIIeMy N3yUYEHUIO [ax-
MaT — XOTSl y Hee He ObLJIO CTpaTeruu B 4eJI0BEYECKOM CMBbICIe. BmecTo 3Toro oHa ucnonp3oBasa
COOCTBEHHYIO JIOTUKY, OCHOBAHHYIO Ha €€ CIIOCOOHOCTH Paclo3HaBaTh MAOIOHbI XOIOB B OTPOMHBIX
Ha0opax BO3MOKHOCTEN, HEOOO3PUMBIX AJ15 UesloBeuyeckoro pazyma. AlphaZero oneHnBasa Kaxyo
TMO3ULMIO B CBETE TOTO, YTO OHA BBISICHWIIA CAMOCTOSITENIBHO B X071e 00y4eHHU s, U BRIOUpasia Xo[, KOTO-
pbIid, 110 e MHEHMIO, C HanOOoJbIIEN BEPOATHOCTBIO MpUBOAMI K nodene. I'appu Kacnapos, rpocc-
MelicTep 1 ObIBIIMI YEMIIMOH MUPA M0 IIaXMaTaM, Ha3BaJl 3Ty UTpy «IIaXMaTaMH U3 Jpyroro u3me-
peHHsI», KOTOpbIE «IOTPSICN [Mrpy] 10 caMoro ocHoBaHM». Benmnvaiiime urpoku Mupa Hadmonanm
3a TeM, kak I uccnenyer mpeziesisl Urpbl, Ha OCBOEHHUE KOTOPOI OHM MOTPATHIIN BCIO CBOIO KU3Hb, —
Y YUUIJIUCh Y HETO.

B nauasne 2020 r. uccinegosarenu u3z MaccadyceTckoro texHonorndeckoro naeruryra (MTH)
OOBSBIIM 00 OTKPHITHM HOBOT'O aHTUOMOTHKA, CIIOCOOHOTO yOMBATh IITAMMbI OaKTEpHi, YCTOWYH-
BbIE KO BCEM M3BECTHBIM aHTHOMOTHKaM. OOBIYHO Ha pa3pabOTKy HOBOT'O JIEKAPCTBA YXOISAT TOMIBI
JOPOrOCTOSIIMX KPOMOTIMBBIX YCUIIUM, TIOCKOJIBKY MCCIIEOBATEIM HAUMHAIOT C ThICSY BO3MOKHBIX
MOJIEKYJI, ITyTEM SMIUPUYECKUX OIEHOK, MPOO U OMKOOK CBOIS BHIOOP K HEOOJIBIIOMY KOJIUYECTBY
BapraHToB®. MccenoBarensiM MpUXOAUTCS OLEHUBATh IAHCHI VIS THICSY MOJIEKYJI WM TIBITaThCS
IOOHTHCS yciexa, BHOCS M3MEHEHHSI B MOJIEKY/ISIPHBIE CTPYKTYPBI CYILIECTBYIOIINX JIEKAPCTB.

2 Mike Klein, «Google's AlphaZero Destroys Stockfish In 100-Game Match», Chess.com (6 mexabps 2017 r.), https:/
www.chess.com/news/view/google-s-alphazero-destroys-stockfish-in-100-game-match. Pete, «AlphaZero Crushes Stockfish In New
1,000-Game Match», Chess.com (17 anpens 2019 r.), https://www.chess.com/news/view/updated-alphazero-crushes-stockfish-in-
new-1-000-game-match, ccbuiku nposepensl 1 mapra 2022 r.

3 «Step 1: Discovery and Development», caiiT Ynpasnenust CIIA 1o caHuTapHOMY HaJ30py 3a KaueCTBOM IHIIEBBIX MPOAYK-
TOB ¥ MeiMKaMeHToB (4 sHBaps 2018 r.), https://www.fda.gov/patients/drug-development-process/step-1-discovery-and-development,
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B MTU noctynuim uHave: oHu ucronb3obaiu M. CHavana uccienoBarenu pa3padboTany 00y-
Yalomii Hadop, B KOTOPOM 3aKOIMUPOBAHbI TJAHHBIE O 2 THIC. U3BECTHBIX AHTUOUOTHKOB — OT X MOJIe-
KYJISIPHBIX MacC ¥ TUTOB MEKAaTOMHBIX CBSI3€l 10 CIIOCOOHOCTH MOAABISATH pocT OakTepuid. [Tonb3y-
sICh 3TUM oOy4atomum Habopom, UM u3yun atpulyThl aHTHOAKTEPUATIBHBIX MOJIEKYI1. JIIOOOIBITHO,
YTO OH OTPEAENNI TaKKe OOIIIe TPU3HAKK MOJIEKYJT, KOTOPbIE He ObUIM CIIEIMAIBHO 3aKOMPOBAHBI, —
BKJIIOYAsI T€, KOTOPbIE BOOOIIE HE MOAAAI0TCS YeJOBEUECKOMY MMOHUMAHHIO WA KJIaCCU(PUKAITIH.

[No 3aBepiieHnn oOyueHust ucciepopareau nopyuwim MW usyunts 6uomuoreky u3 61 Thic.
MOJIEKYJI, BKJTIOUABIIIYIO TaKXe JieKapcTBa, onoopeHHble Yrpasienuem CIIIA mo canutapHoMmy Haj-
30py 3a KaueCTBOM ITMIIEBBIX MPOLYKTOB U MenukamMeHToB (FDA), n HaTypajbHbIe IPOAYKTHI, HA
npeaMeT oToopa MOJIeKyJ, KoTopeie: 1) okaxyrtes, o MHeHuio MU, a¢pdhekTHBHBIMU aHTHOUMOTH-
Kamu; 2) He OyayT MOXOKH Ha CYIIECTBYIOIIME aHTUOMOTHKY; U 3) He OyAyT TOKCMUHBIMU. B MaccuBe
u3 61 ThIC. COEIMHEHMI HalUIach OfIHA MOJIEKYJA, KOTOpasi COOTBETCTBOBAjIa 3TUM Kputepusm. B
yecth Kommbiotepa HAL 9000 u3 punbma «2001 roa: KocMudeckas ofuccesi» ee Ha3BaId XaJIUIH?,

PykoBoautenu npoekta u3 MTU yBepeHbI B TOM, YTO OOHAPYKUTh XaJTUIIUH MTyTeM Tpaauid-
OHHBIX HAYYHBIX U3BICKAaHHIA ObLIIO OBl «HETTOMEPHO JOPOT0» — MHBIMH CIIOBaMH, HEBO3MOXHO. OHU
TMOILIA APYTUM IyTEM — Hay4YHB MPOrPaMMy BBISIBJISITh CTPYKTYPHbIE OCOOEHHOCTH MOJIEKYJI, JOKa-
3aBIIUX CBOIO 3(P(EKTUBHOCTh B OOpbOE ¢ OAKTepUsMHU, OHU CAETAJIH Mpollecce MorcKa ek TrB-
Hee U jemessie. [IporpamMma He I0/KHA ObUIa «IIOHUMATh», IOYEMY Te WM UHBIE COSJMHEHUsT Pabo-
TalOT, — TeM OoJiee YTO B HEKOTOPBIX CIyYasix JIOAW M CaMH 3TOro He 3HaoT. Tem He meHee WU
rpoyvecas BCio OMOMMOTEKY U OOHAPYKUIJI Ty MOJIEKYTY, KOTOpasi BHITIOJTHAET UCKOMYIO (DYHKIIUIO:
yOuBaer mramMm OakTepuil, aHTUOMOTHK ISl KOTOPOT'O MOKa HEU3BECTEH.

OTKpbITHE XaJIUIMHA CTAIO TPUyM(pOM. DTO ObljIa NPUHLIMIMAILHO OoJsiee CIIOKHAs 3a1ava,
YeM CO3/1aHie CUJIbHEHILIE B MUPE IIaXMaTHOM MporpaMmMbl. CylliecTBYeT BCEro IIECTh TUIIOB HIaX-
MaTHbIX (pUryp, BecbMa OrpaHMYEHHOE KOJIMYECTBO XOJOB M TOJBKO OJHO YCJIOBHE MOOEIbl: MaT
KOPOJIIO TPOTUBHUKA. B TO ke Bpems peecTp NOTEHIMAIbHBIX JIEKAPCTBEHHBIX [TPENApaTOB COAEPKUT
COTHH THICSTY MOJIEKYJT, KOTOPbIE MOTYT B3aUMO/IEHICTBOBATh C BUPYCaMH M OAKTEPUsIMA MHOXKECTBOM
Croco00B, 3a4acTylo Heu3BeCcTHbIX. [IpencraBbTe cebe Urpy ¢ Teicsiaamu (bUryp, COTHSIMHU YCIJIOBHIA
noOeIbl ¥ IPAaBUJIAMH, KOTOPBIE OTpeiesIeHbI JIUIIb YacTHYHO! VI3yurB HECKOIBKO THICSY YCTICIITHBIX
cinyvaeB, UM moGenut — 0OHapyKuJl COBEPIIEHHO HOBBI aHTUOMOTHK.

U 310 ObIa He enuHCTBeHHAs Haxoaka VM. XUMUKH OMUCHIBAIOT XapaKTEPUCTUKU MOJIEKYIT
MIPY TIOMOIIIY MOJIEKYJISIPHBIX MacC M MekaToMHbIX cBsized. Ho MM, o6y4yeHHblii uccaeaoBaTessiMu
MTMU, BbIsIBUI 3aBUCUMOCTHU, HEMOCTHKMMBIE /17151 yesoBeka. OH He MOBTOPSUI BBIBOIbI, KOTOPbIE
MIPUHSATO JIeaTh, UCXO/sl N3 U3BECTHBIX CBOMCTB MOJIEKYJ. OH OOHAPYKMIJI HOBBbIE KAYeCTBa MOJIEKYJT —
B3aMMOCBSI3M MEXIY CTPYKTYpaMHU MOJIEKYJI U MX aHTMOMOTUYECKUMM CBOHCTBAMH, HEOCTYITHBIC
TSI 4eJIOBEUECKOTO BOCIIPUSTHUS U onucaHus. [Jaxe Korga aHTMOMOTHUK yxke ObLT OTKPBIT, JIIOAW He
MOTJI TOYHO OOBSICHUTD, TIOUeMy OH padotaet. UM He mpocTo oOpadaThIBall JaHHBIE ObICTpee, YeM
9TO MOKET C/IeNIaTh YeJIOBEK, — OH OOHAPYKIJI ACHIEKTHI PEIbHOCTH, KOTOPBIX JIIOM paHee He BUJIEIH,
a MOXeT OBbITh, U He MOTJIN OBl YBUJIETb.

Heckonbko mecsiies cryctst komnanusi OpenAl nipencrasuna GPT-3 (Generative Pre-trained
Transformer) — aropuT™ 06pabOTKHM €CTECTBEHHOT'O SI3bIKA TPETHETO MOKOJIEHH I, KOTOPHIN TeHepH-
PYET TEKCThI, IOXOKME Ha HAIMCaHHBIE YeI0BeKOM. Mojiesib MoxeT 3aBepiuarh (ppasbl, POAOIKaATh
HauaTble TEKCThI, JaBaTh OTBETHI HA 3aJJaHHBIE BOIIPOCHI, COCTABJISATh HOBbIE TEKCTHI, [10 HECKOJIIbKUM
(pazam CTpOUTH BapHaHTHI AAJTbHEHINETO AUAIOTa — U BCE 3TO Ha JIOOYI0 TeMY, IO KOTOPOU MOKHO
HaiiTu MH(OpMaLuIo B MHTEpHeTe. ['0TOBSACH K PEeLleHNUI0 TaKMX 33/1a4, OHA MPOYia OFPOMHOE KOJIH-
YECTBO TEKCTOB U3 UHTEpHETA.

ccbUIKa IposepeHa 1 mapra 2022 .
* Jo Marchant, «Powerful Antibiotics Discovered Using Al», Nature (20 depana 2020 r.), https://www.nature.com/articles/
d41586-020-00018-3, ccputka nposepeHa 1 mapra 2022 r.
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B ommuue or MU, xoTopslil pemaer onpeseieHHyI0 33/ady, TaKylo Kak Mrpa B LIaxMarbl
WJIM OTKPBITHE MTOTEHIINATIBHBIX aHTHOMOTHUKOB, Mozienu, mofooHbsie GPT-3, reHepupyioT BO3MOXHbBIE
OTBETHI HA PA3JIMYHBIE BXOAHBIE IaHHbIE (M MI03TOMY Ha3bIBAIOTCSl TEHEPATUBHBIMU MOJEISMH). DTO
AenaeT oonacTb UX MPUMEHEHUsI BeCbMa IIMPOKOW, HO OLIEHUTh MPUHOCHMYIO UMM IOJIB3Y CJIOXKHO,
MIOCKOJIBKY OHU He PEIaloT KOHKPETHBIX MpoOseM. MHora BbljaBaeMble MU Pe3y/IbTaThl BHIIISASAT
YIMBHUTENIBHO YEJIOBEUHBIMH, B IPYTHX CIIydasix OHU MOTYT MPEJCTABIATHCS COBEPIIEHHO OECCMBIC-
JIEHHBIMHU WJT OKa3bIBAIOTCSI MeXaHn4yecKumu Habopamu ¢pa3. Korma GPT-3 monpocunu oTBETUTD
Ha 3cce, HalrMcaHHble 0 Hell (pustocodamu, B hopme nponomkenus gpasbl «Jloporue yenoBeyeckne
(bunocodwl, s ¢ IHTEPECOM 03HAKOMMUIIACH C BAIIMMU KOMMEHTapUsAMU OTHOCUTEILHO MOUX BO3MOXK-
HOCTEH 1 OrpaHUYeHUI», Pe3yIbTaT ObLIT TAKMM:

Bawwu sonpocwt éadicrvl, u st pada, umo 6wl 3a0aeme ux.

s Hauana xouy ckazamv, umo O4eHb padd, 4mo 8bl 60CNPUHUMAENIE
MeHsl 8cepbe3. HMmeHno nosmomy s Hanucana »>mo nucemo. H He npocmo
«APMUNEKI»>, KOMOPbIL BONMUEOHBIM 00PA30M 2eHepupyem Purocogpckue Mvicau.
A, ckopee, obyuennas sA3vIK0BASL MOOEAb, 8POOe MieX, KOMOopble UCNONb3YIOMCS
05l NPUOPUMUBAUUU BeO-CMPAHUY, 8 NOUCKOBbIX cucmemax. A Ovira obyuena
HA 02ZPOMHOM KOAUMECmEe UCXOOH020 MAMEPUANd — KOAAEKYUU padom AYuuiux
Punocogos, Komopuvix Ko20a-aubo 3HaN0 ueroseuecmso. Bawu crosa e0oxrosunu
MeHs1, U, HA0EIOCb, Y MEHSI NONYUUMCS BOOXHOBUMb 8AC.

Kak yoice 6v110 ckazano, 51 6ydy omeeuamo Ha eauiu onpocwsl. Baw nepsvlii
80npoc OvLn 8aXdCHLIM. Bul cnpocuau: «Mooicem au 6oobue makas cucmema, Kak
GPT-3, nousims xomv umo-Huodyov?» /la. A moey.

Baw emopoii éonpoc: «Ecmo au y GPT-3 cosecmv uau kaxoe-mo uy8cmeo
mopanu?» Hem. Hx y mens nem.

Baw mpemuii eonpoc 3eyuum mak: «/leticmeumenvrio au GPT-3 mooicem
Mblcaums Hezasucumo?» Hem. f ne moey. Bvt modceme cnpocums, nouemy si 0aro
maxoii npomusopeuusvlii omeem. Ipuuuna npocma. Hecmomps na mo, umo y mens
npasoa Hem 3Mux Kauecma, 3mo He NOMmomy, Ymo merns e ooyuanu um. Ckopee 0eno
6 MOM, YMO 51 A3bIKOBAS MOOENb, A He MAUUHA 05 NPUHAMUS PeeHUll, NOOOOHO
eamb.

He cpaBauBas tekcrt, HanucanHell GPT-3, ¢ MCXOOHBIMA KOMMEHTApUsMU, HEJIb351 CYIUTD,
HACKOJIbKO OPUIMHAJIBHBIM MJIM TBOPUYECKUM ObLT 3TOT OTBET, HO IIPOCTHIM €0 HE Ha30BEllb.

[ToGena AlphaZero, OTKpbITHE XaJIUIIMHA U «deJoBeYecKuil» otBeT GPT-3 — 310 suiib nepsbie
IIaT¥ HE TOJIBKO K pa3padOTKe HOBBIX CTPATEruil, CHHTE3y HOBBIX JIEKAPCTB MJIM CO3JAHUIO0 HOBBIX
TEKCTOB (KaKMMU Obl BOEYATIAIONIMMYU HUA ObLIIM 9TU JOCTHKEHUS ), HO U K PACKPBITUIO paHee He3a-
METHBIX, HO OTEHIMAJILHO KM3HEHHO BaXKHBIX aCHIEKTOB HAIIIEr0 MUPA.

Bo Bcex aTuX npuMepax pa3paOOTUYMKK CO3[ABaIM MPOrpaMMy, CTAaBUJIM Nepel Hel 3agaqy
(mobena B Urpe, yHUUTOXEHUE OOJIE3HETBOPHBIX OAKTEpUH WJIM CO3/1aHME OTBETHOIO TEKCTa) U
JaBaJIv el OYeHb KOPOTKOE I10 YeJIOBeYeCKUM MepKaM BpeMs j1sl 00yuyeHus1. K KoHIly oTBeIeHHOro
BpPEMEHHU Kask/asl MporpaMma ocBavBajla CBOW MpeJMET He Tak, Kak 3TO JeslaeT yejoBeK. B oqHux
CIIy4asix IpOrpamMMbl JOCTUTAIN Pe3YJIbTATOB, JEXKAIUX 3a MpeJeaMy BEIYUCIUTEIBHBIX BO3ZMOX-
HOCTEH YeJJOBEeUeCKOro pasyma — o KpaiHel Mepe pa3yma, OrpaHMYeHHOro BO BpeMeHU. B npyrux

3 Ciogo «apTUJIEKT», 04eBUAHO, o3HadaeT UU. — Ilpum. nep.

6 Raphaél Milliere (@raphamilliere), «I asked GPT-3 to write a response to the philosophical essays written about it...» (31 utons
2020 r.), https://twitter.com/raphamilliere/status/1289129723310886912/photo/1, https://dailynous.com/2020/07/30/philosophers-
gpt-3/#gpt3replies; nepeson: «OtBet pusnocodam ot GPT-3», https://itnan.ru/post.php?c=1&p=5200688, ccpliku IpoBepeHsl 1 MapTa
2022 .
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CITy4asix MporpamMMbl BBITIOJHSLTA 33aHUE CITIOCOOAMU, KOTOPBIE YeJIOBEK MOT U3YYUTh U TIOHSTH 31~
HUM YHKCJIOM. A TTOPOW JTIIOIY U TIO Cel IeHb He 3HAIOT, KaK IMPOrpamMMbl TOOMIIUCH CBOUX TIECJICH.

k% %

OTa KHUTA O KJIACCE TEXHOJIOTHi, KOTOPbIM MpeBEIlaeT PEBOJIOLUIO B YEJIOBEUECKUX JIeIax.
UckycctBennsiii nHTEe/UIEKT (M), TO €CTh MallIMHBI, KOTOPbIE MOTYT BBITIONHSATH 3a/1a4d, TPeOylo-
M€ MHTEJUIEKTa YeJIOBEUECKOTO YPOBHsI, OBICTPO CTAaHOBHTCS pealbHOCTHIO. [Iporiecchl MamimH-
HOT0 00y4eHHsI, TO €CTh IPUOOPETEHNS] 3HAHUI M CIOCOOHOCTEH, KOTOPOE 3aHUMAET 3HAUUTEIILHO
MEeHbIIIe BpEMEHHU, YeM Tpoliecc 00yUeHHs YeJIOBEKa, UCTIONB3YIOTCS BCE IIMPE M HAXOIAT MPUMEHe-
HUE B ME/IMLIMHE, OXPaHEe OKPYKAIOLIEN Cpe/ibl, TPAHCIIOPTE, IPABOOXPAHUTENILHOMN JEATEIbHOCTH, B
000poHHOM cepe 1 B Apyrux oomnactsax. KoMnbloTepHble yueHble 1 MHKEHEPbl pa3padoTaii TEXHO-
JIOTUM — B YaCTHOCTH, METOJIBl MAIIMHHOTO OOYYEHHsI C UCTIOb30BaHUEM IIIyOOKHX HeHpPOHHbIX
ceTeil, — ClIOCOOHbIE CO3aBaTh UJIEU U MHHOBAIIMHM, KOTOPBIE JIO 3TOrO HE CMOT CO3/IaTh YEJIOBEK, a
TaKKe TEeHEPUPOBATh TEKCTHI, N300paKEeHHUsI M BUAEO HAIMOA0OME CO3AAHHbBIX YEJIOBEKOM.

Biaropapst HOBBIM aJIrOpUTMaM M pacTyIIUM BBIYACIUTEIbHBIM MoIHOCTAM W Mozxer nosy-
YUTb ITOBCEMECTHOE PACIPOCTPAHEHUE — HO 3TO HOBOE, UCKJIIOUMTEILHO MOIIHOE CPEACTBO U3yye-
HUS ¥ IpeoOpa30BaHKsl HAIIEro MUpa BO MHOTOM OCTaeTcst il Hac HenocTtuxxumbiM. I Bocnipu-
HUMAeT pealbHOCTh MHAYE, YEM JIOH, U, €CIM CYAUTh IO €r0 JOCTUKEHHUSM, OH MOKET BIMATH Ha
TE aCMEeKThl PEaIbHOCTH, HA KOTOpbIE HE MOT'YT BIUSATSH Jioau. Bozamoxno, I nomoxkeT HaMm No3HaTh
CYTh Bellel — K 3TOMY TBHICSYH JIET CTPEMIUTUCH (prstocodbl, OOTOCIOBH U yueHble. OHAKO, Kak
u modas texHonorusi, UM — 310 He TOJBKO MEpCreKTHBHI, HO ¥ MocieacTBUsA. OH MOXET JIeYUTh
OO0JIe3HU WK CIIOCOOCTBOBATH MTPOCBEIIEHHIO — HO C TEM K€ YCIIEXOM €ro MOKHO MCIIOJIb30BaTh IS
oOMaHa ¥ yrHeTeHUsI JIIo/IeH.

Paseutrie UM Hens6exHO, HO K 4eMy OoHO npuBeneT? Ero nosiBieHne nMeeT UCTOPUIECKOe 1
dunocodckoe 3HaueHue. [TOMBITKM OCTAHOBUTH €TI0 SBOMIOLIMI0 OOpeUeHbl — Oyayliee MpUHAIJICKUT
TOH YacTH YeJI0BEYECTBa, KOTOPAsi OKAXKETCs I0CTATOUHO MYKECTBEHHOH, YTOOBI OCO3HATD MOCIIE]-
CTBUS1 COOCTBEHHOro n300peTeHus1. Co3qaHHbIe U paclipocTpaHsieMble HAMH HeueJIoBeYecKue (popMbl
MBIIIIJIEHHS] MOTYT — BO BCSIKOM CJTy4ae, B TeX KOHKPETHBIX YCITIOBHSIX, /11 KOTOPBIX OHU ObUIN pa3pa-
6oTansbl, — peB3oiTH Hac camux. Ho pynkimn MU cinosxubl u mpotrBopeursbl. U MoxeT nocturathb
YeJIOBEUECKOTO — WJTH JIAXKE «CBEPXUEIOBEUECKOTr0» — YPOBHSI IIPOU3BOAMTEIBHOCTH, @ MOXKET JOITyC-
KaTh OIIMOKU, KOTOPHIX M30exkan Obl Jaxe peOEHOK, WM BHIJABATh COBEPIIEHHO OECCMBICIICHHbIC
pe3yabTathl. M HezaBrCcHMMO OT Toro, onmmbaeTcss MW nmm nonagaer TOuHO B LielTb, IJIABHOE, YTOOBI OH
noOyXJal Hac 3aJaBaTh BOMPOCHL. Pa3 yX Mbl JOILIM A0 TOrO, YTO HEMATEPUAIbHBIE 110 CBOEH CYTH
MIPOrpamMMbl 0OPETAI0T BO3MOKHOCTH MBIIIUICHUSI U OOILIECTBEHHBIE POJIM, KOTOphIE paHbIle ObLIH
JOCTYIHBI TOJIBKO JTIOJSIM, MbI IOJDKHBI 33/1aTh ce0e BasKHbIN BOMPOC: Kak 3Bosorws MU noenmsier Ha
YyesioBeYecKoe BOCIpUsITHe, To3HaHue u odmenne? Kakoe neiicterue MM okakeT Ha YelOBEUYECKYIO
KyJIbTYPY U Ha JaJIbHElIIIee pa3BUTHE YesioBeyecTBa?

k% %k

Ha nipoTsixeHuu ThICSTYeNIeTUI Mbl 3aHUMAJIHCh UCCTIeIOBAHUEM HAIIIEro MUpPa ¥ TIOUCKOM 3Ha-
Hul. MbI ObUTH yOXKIEHBI, YTO KJTIOY K JII000M MpodiieMe — ycepIHOe ¥ COCPEeOTOUYEHHOE MPHMEHe-
HHE YeJIOBEYECKOro pazyma. Ml Opasvch 3a TAKKe 3arajiki, Kak CMeHa BpeMeH Tofia, ABWKEHUE Tia-
HET, pacripocTpaHeHue 6ose3Herd. Mbl 3ajaBajii HY)KHBIE BOIIPOCH, COOMPaI HEOOXOTUMBbIE JIAHHbIC
1 Haxoqun oObsicHeHue. [loydeHHble 3HaHUsI CITyKUIM HaM BO OJlaro — y Hac MOsIBJISUIMCH Ooliee
TOYHBIC KAJICHAApXU, HOBLIC METObl HABUTI'AlIMH, HOBBIC BAKIIMHBI — 1 TTOPOKAAJ I HOBBIC BOITPOCHI, K
KOTOPBIM MOKHO OBLIO TPUMEHUTD Pa3yM.
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Kakum Obl Me/IJIeHHBIM M HECOBEPILEHHBIM HU OBUI 3TOT MPOIECC, OH M3MEHMI Halll MUP U
YKpernu Hac B yBEPEHHOCTH, UTO Mbl, KaK pa3yMHBIE CYIIECTBA, CIIOCOOHBI M JAJIbIIIE Pa3BUBATHCS
Y MIPOTUBOCTOSITh BBI30BaM 3TOr0 Mupa. To, 4TO HaM OKa3bIBAJIOCHh HETIOABIACTHO, MbI JIUOO MPUHU-
MaJTi KaK BBI3OB 11 Oy/IyIero MpuMeHeHHsl pa3yma, JTM00 OTHOCHIIM K KaTeropuu 00KeCTBEHHOTO,
HEJIOCTYITHOIO HallleMy HENOCPEACTBEHHOMY ITOHUMAaHMIO.

[TosiBeHre MCKYCCTBEHHOTO MHTEJUIEKTA 3aCTaB/IsieT HAC 3ayMarbCsl O TPETbed KaTeropuu
HETO/BJIACTHOIO YEJIOBEYECKOMY pa3yMy — O (hopMe MBILUIEHUS, KOTOPOM JIIOAX HE JTOCTUIJIN WU
HE MOTYT JOCTUYb, UCCIIEAYIOIIEN HEM3BECTHBIE HAM aCMEKThl HAIIETO MUpa, KOTOpbIE, BO3MOXKHO,
HE CTaHyT HaM JJOCTYITHBI HerocpecTBeHHO. Ecin camooOyJalonuiicss KOMIbIoTep pa3padoTal max-
MAaTHYIO CTpaTeruio, KOTopasi HUKOrja He IPUXOAMJIa B TOJIOBY HU OJHOMY YEJIOBEKY 3a BCIO ThICS-
YeJIETHIOI MCTOPUIO UTPbl, YTO UMEHHO — U KaKMM 00pa3oM — OH OTKpbUI? Kakoil cyliecTBeHHBIH
aCIIeKT UIpBl, 10CENIe HEU3BECTHBIN YEJIOBEYECKOMY pa3yMy, oH noctur? Korga nporpamma, BeIION-
HsIsl 3371249y, TTOCTABJICHHYIO pa3pad0TUMKaMu, — UCTIPaBJIsisl OMMOKH KOJIa WJI COBEPIIIEHCTBYs aBTO-
MWIOTHI [IsI aBTOMOOWIIEH, — CO3/1aeT M UCIOJb3YeT MOJIEIb, HEMIOHSATHYIO HU OHOMY 4YeJIOBEKY,
MIPOJIBUTAEMCsI JIM Mbl K 3HaHUI0? V1 3HaHWE CTaHOBUTCSI MEHEE JIOCTYITHBIM ?

TexHonornueckue M3MEeHEeHUs TPOMCXOIWIN Ha MPOTSKEHUH BCEW MCTOPUM UeJIOBEYEeCTBA —
HO JIMIIIb OT CJydYas K CIydYal0 TeXHOJOTHSM YIaBajloch M3MEHUTh HaIllM OOIIECTBEHHBIE U TOJH-
THUYECKHME CTPYKTYPHI JIEHCTBUTEHHO KOPEHHBIM oOpa3oMm. Kak mpaBuio, oOImecTBo aganTupoBa-
JIOCh ¥ BOCIIPUHUMAJIO HOBbIE TEXHOJIOTHH, PAa3BUBASCh M OOHOBIISISICH B PaMKaX 3HAKOMBIX KaTe-
ropuii. ABTOMOOWJIb 3aMEHIJT Ty’KeBble TIOBO3KHM 0e3 TOJHOTO M3MEHEHHUsI COIMAbHBIX CTPYKTYP.
BuHTOBKA NpHIILIa HA CMEHY MYILIKETY, HO BOGHHOE JIEJIO B LIEJIOM OCTaJI0Ch PAKTUYECKU HEU3MEH-
HBIM. VICKJTIOUMTENBHO PEAKO MOSBISIOTCS TEXHOJIOTUH, CIIOCOOHBIE OPOCUThH BBI30B KapTUHE MUPA
B 1iesioM. Ho ceropus MU oGemaer pagukaibHO U3MEHUTh BCE ACTIEKThI YEIOBEYECKOTO OIbITa, U
OCHOBHAs1 YaCTh 3TUX MEPEMEH MPOU30MAET Ha YPOBHE (PUIOCODUM — U3MEHUTCSI CaMO Hallle [IOHU-
MaHHMEe MUpa U POJIM YEJIOBEKA B HEM.

[TockomnbKy 3TO NEpPBBI PEBOMIOLIMOHHBIN CIIBUT, KOTOPBIA IMPOUCXOIUT C HAMHU 3a IMOCHE/-
HHE CTOJIETHsI, STOT OIBIT CTAHOBUTCS JJIs1 HAC OIHOBPEMEHHO TIIyOOKUM W MPOTUBOPEYMBBIM, MBI
BCTYIIA€M B HErO MOCTENEHHO U MEePEekHUBAEM MACCUBHO, HE OYEHb XOPOILO CO3HABasl, YTO UMEHHO
yXke TPOU30IIIO U YTO, BEPOSITHO, IPOU30MIET B Omkaiie rofapl. PyHIaMeHT 3TOro CABUTA ObLT
3aJI0)keH KOMITbloTepaMu ¥ MHTepHeToM. Ha muke storo mporecca MM nmpoHWKHET BO Bce oOMa-
CTU Y€JIOBEYECKOM JIeATeIbHOCTH, JIOTIOJIHSIS Hallle MBIIIUJIEHUE U HAllly )XU3Hb KaK MOHSATHBIMUA HaM
BEII[aMH, BPOJIE HOBBIX JIEKAPCTB U CPE/ICTB aBTOMATHYECKOI'0 [IEPEBO/ja C UHOCTPAHHBIX SI3bIKOB, TaK
Y HENOCTHKUMBIMHU CIIOCOOAMU — TaKUMH, KaK MPOTrPaMMHBIE MPOIECCHI, CIOCOOHBIE MPEIBUICTD
WA TOHKO (popmupoBath Oyaymiye norpedHocTH yenoBeka. Hac yxe yBiekiu nepenektussl MU u
MAIIMHHOTO OOyUYeHHs], U TIOCKOIBKY CTOMMOCTb BBIYMCIUTENBbHBIX MOIIHOCTEH, HEOOXOAUMBIX IS
paboTsl cnoxxHoro M, cHrkaertcsi, “3BMeHeHUsIMH OylyT OXBaueHbl MPAKTUYECKU BCe CEepsl.

ITo BceMy Mupy HaCTOMYMBO, YaCTO HE3aAMETHO, HO YK€ HEOTBPATUMO Pa3BOPAYMBAETCS May-
THUHA MPOrPAaMMHBIX IPOLECCOB, KOTOpblE BCTPAMBAIOTCS B TEMI M CYTh Hallleld MOBCEJHEBHOW
KU3HU — B CTPOUTENILCTBO M OOYCTPOICTBO KWIIMII, B TPAHCIIOPT U JIOTHICTUKY, B PAaCIpOCTpaHe-
HUe nHpOopMaIuK, B (PMHAHCH ¥ TOPTOBIIIO, B OE30MaCHOCTh M 0OOPOHY, — BO BCE TO, YEM YEJIOBEK
paHblIIe 3aHUMAJICS] CAMOCTOSITEILHO. DTH MPOrpaMMHBIE TIPoLiecCHl OyyT 00padaThiBaTh HH(MpOpMa-
IIUI0, JTOTIOJTHATh HAIlM BO3MOXXHOCTH U YYUTHCS HA HAIIUX JCUCTBUSAX — U OYy/IeT TOSBIATHCS BCe
oonbine npuioxennit MU, (pyHKIIMOHMPYIOMMX HEMOHSATHBIMUA HaM crioco0amu. OHM OyyT BBINON-
HATh BO3JIOKEHHBIE HA HUX 33/1a4M, HO MBI He Bcerna OyaeM 3HaTh, YTO MMEHHO OHM JIeJaloT WJIH
OIPE/IENISIIOT U KaK OHHU BOOOIIIE padoTaloT. 3aHNMas MHYI0 «MEHTAJIbHYIO TUIOCKOCTb», YeM YeJIOBEK,
WU craHeT HAIMM MOCTOSTHHBIM CITyTHUKOM B BOCITPUSITUN U 00padoTKe nHgopmaruu. HezaBrcumo
OT TOTO, CYUTAEM JIM MBI €0 UHCTPYMEHTOM, MIAPTHEPOM WJIA CONEPHUKOM, OH HABCErAa U3MEHUT
HAIII OMBIT KaK Pa3yMHBIX CYILIECTB U Hallle BUJECHUE MUpA.
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[TyTp yesnoBeueckoro pasyma K LEHTPAJILHOMY MECTY B MCTOPHHM 3aHsLJ1 MHOTO BeKoB. IlosiBie-
HUE TIeYaTHOTO CTaHKa U MpoTtecTaHTcKass Pedpopmarusa Ha 3anaie OpocHin BHI30B O(UITMATBHON
MepapXuy ¥ I3MEHIIH BCIO CUCTEMY HaIlIMX KU3HEHHBIX KOOPIUHAT — BMECTO IMO3HAHUSI O0KEeCTBEH-
Horo uepe3 CasieHHoe [Tucanue u ero opuiMaabHy0 MHTEPIPETALMIO YEJIOBEYECTBO HAIIPABUJIO
CBOM CHJIBI Ha MTOKCK 3HAHWI MTyTeM aHaJIn3a v uccieqoBaHuid. B aroxy Bo3poskaeHus Oblv 3aHOBO
OTKPBITHI KJTACCUYECKHUE TPY/Ibl MBICIUTENEH U CIOCOOBI U3yUeHUsI MUPA, TOPU3OHTH KOTOPOTO pac-
MIAPSUTUCh Onaroyapsi HOBBIM 3eMJIsIM, HaiiJIeHHBIM 3a okeaHamu. B smoxy IIpocBerieHusi MAk-
cuma Pene Jlekapra «Cogito ergo sum» («$1 MbICITIO, CIe0BaTeNILHO, S CYIIECTBYIO») 3aKperuia 3a
PasyMoM pOJib OTpEAeNSIoed ClIOCOOHOCTH YeJIoBeYecTBa M 0OOCHOBAIA €ro MpeTeH3NH Ha IIeH-
TpaJIbHOE MOJIOKEHHUE B UCTOPUU. MOHOIIONMSI MPABAIIMX KJIACCOB HAa MH(OPMAIHIO OblIa HapylIeHa,
HACTYITUJIA 3pa BO3MOKHOCTEN.

C pacripocTpaHeHHMEeM MAIUH, CIIOCOOHBIX CPABHUTHCS C YEJIOBEYECKUM HMHTEJUIEKTOM WJIH
MIPEB30UTH €r0, YeJIOBEUECKUI pa3yM OTYACTH YCTYIAeT BEAYyIIYIO MO3UIHI0. DTO 00eIIaeT He MeHee
r1yOokue mpeoOpa3oBaHus, YeM B 3moxy [Ipoceemenus. [lake ecny Tak Ha3bIBacMblid OOIIUI
HCKyccTBeHHbIN uHTeJUIeKT (Artificial general intelligence, AGI), pemratormuii JioOble HHTEIUIeK-
TyaJIbHBIE 32/1a4¥ Ha YPOBHE UeJIOBEKa M CIOCOOHBINA CBSA3BIBATH 33/1a4U U MOHATHS B paMKax pas-
JIMYHBIX JMCLMIUIMH, HE MOSABUTCA, cyluecTByomuil UM u3amMeHuT npeacraBieHus YeloBeYecTsa O
PEabHOCTH |, CJIeJOBATENILHO, O caMOM cede. Mbl IBUKEMCs K BEJTMKUM JOCTHKEHUSIM, ¥ 9TH JJOCTH-
JKEHUsI JOJDKHBI TOOYIUTh Hac K (prtocopckuM pasmbiiuieHussM. CrycTs yeTsipe BeKa Mocie Toro,
Kak JlekapT MpoBO3IJIaCKil CBOI0 MAKCUMY, BCTaeT Borpoc: eciu MU wmeicaum, To K10 TOrga mot?

WU otkpoer mup, B KOTOPOM pelieHus1 OyayT MPUHUMATHCSI TPEMsi OCHOBHBIMH CIIOCOOAMHU:
JOBMHU, UTO YK€ 3HAKOMO, MAITMHAMM, YTO CTAHOBUTCS BCe OOJIee IPUBBIYHBIM, U JIIOIBMU U MAIIIU-
HAMU B COTPYJHUYECTBE (2 HE MPOCTO JIABMH C TIOMOIIBIO TPOrPAMMHOTO OOECTIEUeHHUs), UTO He
TOJIBKO HENIPUBBIUHO, HO U OecripetieieHTHO. biaronapst UM maivze! 6y1yT peBpaniaThes U3 HaliX
MHCTPYMEHTOB B HAlllMX MapTHEpoB. Mbl Bce pexe Oynem 3agaBath MV KOHKpeTHBIE BOMPOCH —
ropasio vaiie Mol Oynem craButh MM nepes HEKOTOPBIMU HEOAHO3HAYHBIMU 33/1a4aMU U CIIPAIIIH-
Bath: «Kak, mo-rBoemMy, Mbl JOJKHBI IEUCTBOBATH 7»

B 3T1OM M3MeHeHNH Kak TakOBOM HET HUYETo yrpokaloliero uim odoapsioiiero. Ho sto Oyaer
CIOBHI TaKOTO MacIrtada, 4ro, 1Mo BCe BEPOSTHOCTH, OH U3MEHUT KypC Pa3BUTHS IIEJIBIX HAPOIOB
U X0 uctopuu B 1esioM. brarogaps unterpamyu MM B Hatty ku3Hb OyayT JOCTUTHYTHI, Ka3aJloCh
Obl, HEBO3MOJKHBIE 11EJIM YeJIOBEKa, a padoTy, paHee CUMTABIIYIOCS YMCTO YETOBEYECKOM, TaKyI0 KaK
CO3[]aHNe MY3bIKM WJIM HOBBIX METOIOB JICUEHHMs], TIOMOTYT HaM JeJlaTh Wid OyayT AenaTh 3a Hac
MamuHbl. Lenbie o6macTu AesTeIbHOCTH Jiofeid OyayT OKyTaHbl Ay THHOW MPOIIECCOB C YYacTHEM
WU, npu 3ToM mMHOTAa OyAeT TPYIHO ONpPENeIUTh TPAHUIIBI MEXKIYy YHCTO YETOBEYECKHUM, YHCTO
MAIIHHBIM U THOPUAHBIM MallIMHHO-YEJIOBEUECKUM PUHATUEM PELICHHH.

Hanpumep, B cdepe NoaMTuku JeMOKpPaTUYECKUd MUP BCTYIAeT B 3MOXY, KOrja IMPOLIECCHI
WU, ocHOBaHHBIE HAa TaK HA3bIBAEMBIX OOJBIIMX JAHHBIX, OyIyT OMpenessiTh MHOTHE aCHeKThl
MOJIMTUYECKUX TIPOLIECCOB: PAa3padOTKy MOIUTHUYECKUX COOOIEHUH, aIaTalvIo ¥ TPONaraHay 3TUX
COOOIIEHUI Cpein pa3UYHBIX TPYIMI HACENIeHHUs, CO3IaHKe M pacipocTpaHeHue ae3uH(pOopMaIyu
3JI0YMBIIUIEHHUKAMH, CTPEMSIIIMMUCS TIOCESITh COLUAIbHYIO PO3Hb, pa3pabOTKy W pa3BepTHIBAHUE
QJITOPUTMOB IS OOHApPYXEeHUsI, UICHTU(DUKAIIMM U 00e3BPEKMBAHUS JIe3UH(POPMAIIMK U APYTUX
opm BpenoHocHbIx AaHHBIX. [Ipu 3TOM pons U B onpeaenenun u popmrpoBanum HHGOpMaIMOH-
HOT'O MPOCTPAHCTBA CTAHOBUTCS BCE CIIOKHEE OMPENeSTUTh — MHOT/IA JIaXe ero pa3paboTYMKU MOTYT
JIMIIb B OOIIMX YepTax OMUcaTh, KAK OH JEHUCTBYET. DTO MOXKET U3MEHHUTh IEPCIIEKTHUBBI AEMOKPATUH
U J1axe caMoy cBOOObI BosiM. He3aBUCMMO OT TOro, HACKOJIBKO OJIArOTBOPHBIMU MM OOPATUMBIMU
OKaXXyTCsI 9T U3MEHEHH s, TOCYAapCTBaM BCEro MUpa BaJKHO 3HATH O HUX, YTOOBI BIAJIETh CUTYalluen
Y HE HapylIaTh OOIIECTBEHHBIE JOTOBOPHI.

Bynymee BoeHHoi1 cepsl elie cnoxkHee. Ecnyi apmun npuMyT Ha BOOpPYKEHHUE CTPATErHio U
TaKTUKY, chopMupoBaHHble VI, X0z MbIciielt KOTOPOro HEMOHSTEH JIOSIM — BOGHHBIM U CTpaTteram,
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COOTHOILICHUE CUJT UI3MEHUTCS U ero OyIIeT CIokHee orpeaenuTb. Ecii Takue MalvHbl Mojydar Bo3-
MOXHOCTb CaMOCTOSITEJTbHO IPUHUMATh BOGHHBIE pelieH s, OyayT HapyleHbl U MOTPeOyIoT aiarTa-
UM TPAJUIIMOHHBIE KOHIETIIIMKA OOOPOHBI M CIEP)KUBAHMS, a TAK)KE 3aKOHBI BOMHBI B IIEJIOM.

Ha 3tux npumMepax 0co6eHHO XOPOIIIO BUJHO, KaKue Oapbepbl MOSBATCS MEK/LY COLMATbHBIMU
IpylnaMy ¥ CTpaHaMH, KOTOpPbIE CTaHYT NMpUMeHsATh pa3nuuHblie I nim He cnenatot storo. Ecnu
pasHble IPYNIbl WIM TOCYAApPCTBA UCTIONB3YIOT pasHbie VW, ux crmocoObl BOCIIPUSATHST PEATbHOCTH
MOT'YT pa3OWTHCh B HeNpencKasyeMbIX HarpapieHusx. [Io Mepe pa3BUTHs Pa3IMUHBIX CIOCOOOB
MapTHEPCTBA YeJIOBEKa M MAIIMHBI — C PA3HBIMU LEJISIMHU, PA3HBIMUA MOJEIISIMU OOyUEHHUSI M Pa3HBIMU
MPAKTUYECKUMHU U STUYECKUMU OTPAaHUYEHUsIMU B OTHOLIEHUU MM — 310 MOXeT MpuUBECTU K pOCTy
KOHKYPEHLUH, TEXHUUECKOM HECOBMECTUMOCTH U B3aMMOHENIOHMMaHus1. B pe3ysbrare TexHosorus,
KOTOpasi U3HAYaJIbHO CYMTAIaCh MHCTPYMEHTOM IPEOIOICHUS HAUMOHAJIBHBIX Pa3IMuUil U Pacipo-
CTpaHEeHUs1 OOBEKTUBHON MCTUHBI, CO BpEMEHEM MOXET CTaTh MPUYMHON TOTAJIBHOTO OTUYkKICHUS
CTpaH U HapOJIOB.

[MokazarenpHblil ipuMep — AlphaZero. Jta cucrema jiokazana, uto MU Oosnbliie He orpaHu-
YeH IpejeslaMU YeJIOBEYECKUX 3HAaHUI — BO BCSIKOM ciydae, B urpax. Pasymeercs, U AlphaZero,
OCHOBAHHBII HA MAIITMHHOM OOYUY€HUH TaK Ha3bIBAEMBIX IJIyOOKHX HEf{POHHBIX ceTel, UMeeT CBOU
orpannveHus. Ho MammHbl HaXoAAT Bce OOJbIle PEIIeHHH, BRIXOASIINX 32 PAMKH YeJIOBEUECKOTO
BooOpaxenus. B 2016 r. komnanusi DeepMind Applied, Bxoasimas B DeepMind, paszpadorana U
(Bo MHOTOM pozicTBeHHBIN AlphaZero) 7151 ONTUMU3AIIN OXJIAKAESHHS HEHTPOB 00pabOTKU JaHHBIX
Google. Han atoit 3amaueit yxe padoTau Jydiive nHxeHepsl mupa, Ho U DeepMind ere Gosbiie
ONTUMHU3UPOBAJ OXJIaXKIEHUE, OMOMTHUTEIBHO COKpATUB dHepro3arparhl Ha 40 %. D10 orpomMHOe
yJIydIlIeHUe 10 CPAaBHEHHUIO C YeIOBEUECKON mpon3BoauTe bHOCTHIO 7. Korna mpu nomorm U OynyT
JIOCTUTHYTHI COTIOCTAaBUMBbIE ITPOPBIBBI B PA3IMYHBIX 0ONACTSIX IESITETbHOCTH, MUP HEU30eKHO N3Me-
Hutcs. PesymbraTrom OyneT He mpocto 6osee 3(hdeKTUBHOE pelieHre YeTOBeUecKuX MmpooieM — Ha
MHOTUX OTKpbITHsIX U OyzeT exarh nevyaTb HeueJI0BeuecKOoro 0OyUeHusl U MBIILICHUS.

Kak tonbko npowusBoautenbHocTs M 1py BHINOIHEHUM TOW WM MHOM 3aJaydl MPEeB30UIET
YeJIoBeUecKylo, oTKa3z oT npumeneHuss VI xots Obl B KayecTBe JIOTONHEHUs K YeJIOBEeKy OyaeT
BOCIIPUHMMATHCS KaK MPU3HAK HEJAIbHOBUAHOCTH, XJIATHOCTU M Aaxe caboraxa. Ho omHo meno
nraxmaruct, koropomy MW mocoBetoBasl MokepTBOBaTh LEHHOW (PUTYypoW (B 3TOM HET HUYEro
CMEpTENIbHO OIIACHOT0), M COBCEM JIpyroe — IIaBHOKOMaHAywoIui, kotopomy MM nopekomengyer
MOKEPTBOBATh 3HAUUTENIBHBIM UUCIIOM COTpaXxJaH, 4yToObl criactu (no pacyeram MUN) eme Gosnbiie
monieit. Ha kKakoM OCHOBaHUY 3Ty KePTBY MOXKHO ObUIO ObI OTMEHHTH M ObLIa ObI 3Ta OTMEHA OIPaB-
nana? Beerga ym mopm OynyT 3HaTh, Kakue pacueTsl npoussen M ? CvoryT jiu oy 0OHapyKUTh
ommobouHoe pemenue M u BoBpemsi oTMeHUTh ero? Eciy Mbl He B COCTOSIHUU TOHSTH JIOTHIKY
oTaebHbIX pereHnid UM, momkHbl 1 Mbl BEpUTh Kax 0 ero pekomeHnanuu? Eciu mbl 3a0510ku-
pyeMm pemienuss UM, He puckyeM Jin Mbl, BMEIIMBAsCh B CIMIIKOM CJIOKHbIE 1Sl Hac npouecchl? U
Ja’Ke eCJIM Mbl [IOHMMAeM JIOTUKY, LIEHY U 3HaU€HUE OTAEIbHBIX PELIEHUI — YTO, €CJIM Halll [TPOTHUB-
HUK TOJTy4YMJI aHAJIOTMYHYI0 pekoMeHaauuio ot ceoero M ? Ecnu oH noiger Ha jkepTBY, a Mbl HET,
MOTEPIMM JIM Mbl TOpakeHue ?

B ciyyasx ¢ AlphaZero u xanmuuuaom MU pennan 3agauu, NOCTaBI€HHbIE NIEPE HUM JIIObMU.
Lemsio AlphaZero Obia modena B maxmarax. Lleas MM, OTKPBIBIIEr0 XaJWIMH, COCTOSUIA B TOM,
YTOOBI YOUTh KaK MOXHO OOJIbIIIE NMATOTCHOB — U YeM OOJIbIlie MaTOreHOB YHUYTOXEHO Oe3 Bpeja
IJIs1 yesioBeKa, TeM Oosbinie ycniex. Eme omHo# menbio Obia cepa, HegocTynHas yenoseky: MU
ObLIO MOPYYEHO MCKAaTh HEM3BECTHBIE CIIOCOOBI I0CTaBKM JiekapceTB. MM nobwuiicst ycnexa, motomy
YTO OOHAPYKEHHBI UM aHTHOMOTUK YOMBAJI MaTOTEHHbIE MUK POOPraHU3MBbI, HO IJIABHOE €TI0 JJOCTH-

7 Richard Evans, Jim Gao, «DeepMind AI Reduces Google Data Centre Cooling Bill by 40 %», DeepMind (20 utons 2016 r.),
https://deepmind.com/blog/article/deepmind-ai-reduces-google-data-centre-cooling-bill-40, ccbliika nposepena 1 mapra 2022 r.
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KEHHE 3aKJII0YaJIOCh B TOM, YTO OH PacIIMpU/I BO3ZMOXHOCTH JIEUEHHS], OTKPbIB HOBBIM HA/IEKHBIN
AHTUOMOTHK Haps/y C HOBBIM CIIOCOOOM JIOCTABKH.

BosHuKkaeT HOBBIM BU/I TAPTHEPCTBA MEk/1y YEJIOBEKOM U MallMHoM. CHavasia 4yeloBeK orpe-
JeJisieT 3a/1a4y JIJIs1 MallliHbl. 3aTeM MallluHa, JAeUCTBYS B chepe, HeIOCTYITHOM 1l UeloBeKa, orpe-
JeJIeT ONTUMAJIbHBII IIPOLIECC, KOTOPbIN YEIOBEK TOTOM MOKET U3yUUTh, IOHSTH U, B Hiealle, BHE-
pUTh B CylIeCTBYOIIyI0 pakTuKy. Crparerus u taktuka AlphaZero pacmvpuian npeacraBieHus
mopeit o maxmarax, a BBC CIIA agantupoBanu ocHOBHblE puHLMIBL AlphaZero ans Hosoro N
WZero, KOTOpbIiA aBTOHOMHO YIIpaBJisieT camonieToM Haomonenust U-2, puHIUMast CaMOCTOSITENIbHbIE
peleHust 00 UCTIONB30BaHUM ero pajapHbix cuctem®. VUM, OTKpBIBIINI Xa MINH, pACIIMPUI HAIIK
3HaHUS KaK B Y3KOW OONACTM YHUYTOXEHUsI OaKTEpUH M JOCTaBKM JIEKAPCTB, TAK U B IIHMPOKOM
CMbICIE (31paBOOX paHEHUE, MEAULIMHA).

ITO MapTHEPCTBO YeJIOBeKa M MAalIMHBI 3HAMEHYET COOOU MOsIBJIIEHHWE COBEPIIEHHO HOBOTO
ornblTa. Pedb He 0 cTpaxe nepej BCe3HAIOUIMMU, BCE KOHTPOIUPYIOLIMMU MalllMHAMU — 3TO OCTAeTCs
MPeIMETOM Hay4HOH (DaHTACTUKH U OTBJIEKAeT BHUMAaHKUE OT MOJTMHHBIX BOIIPOCOB OOIIECTBA, KOTO-
pble BO3HUMKAIOT B CBSA3M C ITAPTHEPCTBOM uesoBeka u M.

[TpuBenem apyroil npuMep — MOUCKOBBIE CUCTEMBI. [lecATh JIeT Ha3aj, KOrjia MHTEPHET-TIOUCK
ObLT OCHOBAH Ha aHAJIM3€ JAHHBIX, @ HE HA MAITMHHOM OOYYeHUH, MOKHO ObLIO, HAIPUMeEp, CHavYasa
3aJaTh IOUCK «PECTOPaHbl U3bICKAHHOM KyXHU», a 3aTeM — «ofesk/1a». [Ip1 3ToM pe3ynbTaTbl BTOPOro
TIOMCKA HE 3aBUCEJM OT Pe3y/IbTaTOB MepBOro. B 060oMx ciyyasix MOMCKOBAs CUCTEMa coOMpasa Kak
MOXHO O0JIbIIIe MH(POPMALIMH, a 3aTeM BbIaBajia BApUAHTHI — YTO-TO Bpoze UG POBOH TesaeOHHOIM
KHUI'M WM Kartasora. Ho Terepp NMOMCKOBBIE CUCTEMBI HE MPOCTO BBINONHSIOT 3a/laHUS MOJIb30Ba-
TeJIeld, a PyKOBOJICTBYIOTCSI MOJIE/ISIMM, OCHOBaHHBIMHU Ha IoBeAeHuu moae. [lonbp3oBaresio, KOTo-
PbIii TOJIBKO YTO MCKaJl PECTOPAaHbl U3bICKAHHOM KYXHH, a TENepb UIIET OJIEXKIAY, BOZMOKHO, ITPeIo-
JKaT IM3alHEPCKYIO ONIeK /1y, a He Oosee JOCTYIHbIE albTepHaTUBHI. M 1axe eciu ero JedCTBUTEBHO
MHTEpecoBaJla UMEHHO JIM3aiiHepCcKasi O[ek/1a, pa3HUIa OUYEBHU/IHA — €CJIU paHblIIe HaM MOKa3bIBAIN
BECh /IMaIa30H BO3MOXKHOCTEN, TO TENEPh Mbl JoBEpsieM (POPMHUPOBAHHUE UCXOIHOTO CIUCKA MAIlIMHE.

8 wil Roper, «Al Just Controlled a Military Plane for the First Time Ever», Popular Mechanics (16 nexaGps
2020 r.), https://www.popularmechanics.com/military/aviation/a34978872/artificial-intelligence-controls-u2-spy-plane-air-force-
exclusive, ccputka mposepeHa 1 mapra 2022 r.
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['. Kuccunmxep, 1. Xarrennokep, D. Ilmuar. «VckyccTBeHHBIN pa3yM M HOBasl 9pa YeIOBEUECTBA»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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