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[lpegmcnosme napTHepa

...Y MeHs eCTb OJUH 3HAaKOMBbIH, — cKa3as JauK. — OH yTBepKAaeT, Oya-
TO YeJIOBEK — MPOMEXKYTOYHOE 3BEHO, HEOOXOUMOE TIPUPO/E JJI CO3/a-
HUA BeHIla TBOPEeHHUA: PIOMKU KOHbAKA C IOMTUKOM JMMOHA.

Apkaduti u Bopuc Cmpyzaukue. IToHedenbHUK HauuHaemcs 8 cy66omy

KomMmmrpioTepsl, a TOYHEe aJrOpUTMEL, ONTMpaloniiecs Ha HEIIPEPBIBHO PacTyliue
BBIYMCIMTEIbHbIE MOIIHOCTH, Jy4llle JIIo/iell UI'PaloT B IaXMaThl, IIAIIKKU 1 Hap-
Zbl. OHU OUYeHb HEeIlJIOXO BOAAT caMosieThl. OHU CMOIVIU TPOXUTH TecT ThIOpHHTa,
ybenuB cyzel B CBOeH «deoBeIHOCTH». OfHAKABI TaKcUCT B /lybirHe — ropoge,
TZle PacIoJIoXKEHbI eBPOMEeNCKIe MTab-KBapTUPHl MHOTUX TJI06aTbHBIX IT-KOM-
MaHuH, — CcKa3asl MHe, YTO IPUBETCTBYeT 6YpHOE Pa3BUTHE TEXHOJIOTHUIECKOTO
CEeKTOpa CBOEl CTPaHBI, HO IOTOM C coXKajJeHHeM Jobasui: «OgHa 6esa — m3-3a
3TUX YMHBIX PEOSAT ZOBOJBHO CKOPO TaKCUCTHI OYAYT He HYKHBI». ABTOMOOMIIN
6e3 BozAUTeNeH, yIpaBisieMble KOMIIBIOTEPAMU, yKE IPOXOAAT HUCIBITAHUA
Ha OOBIYHBIX OPOTAaX B HECKOJIBKUX CTpaHax. [To MHeHuto ¢punocoda Huka bo-
CTpOMa, Ybl0 KHUT'Y BHI Zlep’KUTe B pyKax, — BCe 3TO 3Be€HbA OJHOU LieNlu U J0-
BOJIBHO CKOPO M3-32 Pa3BUTHA KOMIIBIOTEPHBIX TEXHOJIOTUIM HaM BCEM, YeJloBe-
YeCKOMY POZY, MOKeT IPUUTHU KOHell.

ABTOp CYHTAaET, YTO CMEPTEeJIbHAA YI'PO3a CBA3aHA C BO3MOXXHOCTBIO CO3/jlaHUA
HCKYCCTBEHHOT'0 MHTEJIIeKTa, IPeBOCXOAAIIero yeaoBedeckuil pasym. Kara-
cTpoda MOKeT pa3pasuThbcs Kak B KoHIle XXI Beka, Tak U B OJIMIKaWIINE ecs-
TUIeTUA. Bca ncTopusd dyesoBedyecTBa IIOKa3bIBaeT: KOI/a IPOUCXOAUT CTOJIKHO-
BeHUe Ipe/CTAaBUTEA HAIlero BI/A, YeJoBeKa pa3yMHOr0, U JJI060r0 pyroro,
HaceJIAI0IIEro Hallly TJIaHeTY, MobOeXAaeT TOT, KTo yMHee. Jlo CUX 1Op yMHEH-
MUMHU OBLTH MBI, HO Y HAaC HET rapaHTUM, YTO TaK OyZAeT AJTUTHCSI BEYHO.
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12 HckyccmseHHblIl uHMeieKm

Huk BocTpoM mUIIET, YTO ec/Iv YMHBIE KOMITBIOTEPHBIE aJITOPUTMBI HAy4aTCs
CaMOCTOAITEJILHO ZiesIaTh ellle 6ojee YMHbIe aITOPUTMEI, a T€, B CBOIO O4Yepeab,
eme 6oJjiee YMHBIE, CIYYUTCS B3PBIBHOH POCT MCKYCCTBEHHOI'O MHTEJJIEKTA,
10 CPAaBHEHUIO C KOTOPBIM JIIOAU OYAYT BRITJIAAETh TPUOIU3UTENBHO KaK ceiiuac
MYpaBbU PSAAOM C JIOJbMU, B HHTEJJIEKTyaIbHOM CMEIC/IE, KOHEYHO. B Mupe
MIOSIBUTCSA HOBBIN, XOTA U MCKYCCTBEHHBIH, HO CBepXpa3yMHBIH Bu/. HeBakHoO,
YTO EMY «IIPHUZET B TOJIOBY», OMBITKA CEJIATh BCEX JIIOAEH CYACTIUBBIMU WU
pellleHre OCTAaHOBUTH aHTPOIIOTeHHOE 3arpsA3HeHNe MUPOBOTO OKeaHa Hanbosee
3¢ PeKTUBHBIM ITyTEM, TO €CTh YHUYTOXKUB YeJIOBEYECTBO, — BCE PABHO COIIPO-
TUBJIATHCSA STOMY Y JIIOZel BO3MOXKHOCTH He OyzeT. HUKaKUX IaHCOB HA TPOTUBO-
cTosHUe B Ayxe knHoduibMa npo TepMuHaTOpa, HUKAKUX IIepecTpesioK C xKe-
JIe3HBIMU Kubopramu. Hac jkzleT max u MaT — KaK B IIO€JUHKEe IIaXMaTHOI'O
KoMmIbroTepa «/lui biiro» ¢ 1epBOKIaCCHUKOM.

3a IoCIe JHIO0 COTHIO-APYTYIO JIET ZOCTY)KEHUA HayKH Y OZHUX IPOOYKAaIN
HaZIe)X/ly Ha pellleHue BceX IpobieM 4eJ0Be4YecTBa, V APYTUX BHI3BIBAIU U BbI-
3BIBAIOT Oe3yZep:KHBIN cTpax. [Ipu 3TOM, HaJ0 cKa3aTh, 06€ TOUYKU 3PEHUS BhI-
IJIAAAT BIIOJIHE OIIPaBAAaHHBIMU. Biarogaps Hayke MOOeXeHbl CTPALIHble 60-
JIe3HU, YeJI0OBEYeCTBO CIIOCOOHO CerofHs IPOKOPMUTH HeBUJAHHOEe Ipexje
KOJIMYECTBO JIIOZIEl, & U3 OHOM TOYKY 3€MHOT'0 IIapa MOXXHO ITOTIaCcTh B TPOTUBO-
[IOJIOKHYIO MeHblIlle 4eM 3a cyTKU. OZHAKO IO MUJIOCTU TOH >Xe HayKHU JIIOAH,
HCIIO/Ib3ysI HOBEUIIie BOEHHbBIE TEXHOJOTUY, YHUUTOXKAIOT APYT APyTa C 4yJ0-
BUIITHON CKOPOCTHIO U 3 HEKTUBHOCTHIO.

[Tof06OHYI0 TEHAEHIINIO — KOTZla OBICTPOE PA3BUTHE TEXHOJIOTHUI HE TOJNBKO
NIPUBOJAUT K 06pa30BaHUIO HOBBIX BO3MOXKHOCTEH, HO U pOPMUPYET HeObIBAIbIE
yI'PO3bI, — MBI Habt0aeM u B obactu nHGOpMaIMOHHOM Ge3omacHocTH. Best
Hallla OTpac/b BO3HUKJIA U CYI[ECTBYeT UCKIIOYUTEIBHO IIOTOMY, YTO CO3JJaHUe
U MaccoBOe paclipocTpaHeHNe TaKUX 3aMedaTeTbHbIX Belllel, KaK KOMIIbIOTEPHI
U UHTEPHET, IIOPOUIIO TPOBIEMBI, KOTOPBIE ObLIO GBI HEBO3MOXHO BOOOPA3UTh
B ZIOKOMITBIOTEPHYIO 3DPy. B pe3ynbraTe nosBiaeHus NHGOPMALMOHHBIX TEXHO-
JIOTUH IIPOU30IILJIa PEBOIIOINA B YeJI0BeUeCKUX KOMMYHHUKaNUAX. B ToM uncie
€10 BOCIIOJIb30BAJINCh Pa3HOro poja KUOepnpecTynHUKU. M TOIbKO ceifdac
YeJ0BeYeCTBO HAYMHAET IOCTEIIeHHO OCO3HABaTh HOBBIE PHUCKHU: Bce OoJblie
006beKTOB GU3UIECKOTO MHUPA YIIPABJISIIOTCS C TOMOIIbI0O KOMIIBIOTEPOB U MPO-
rpaMMHOTIO o6ecnedeHus1, 9aCTO HECOBEPUIEHHOT'O, ABIPSBOTO U YSI3BUMOL'0; BCE
6oJiblllee YUCJIO TAaKUX OOBEKTOB MMEIOT CBfA3b C MHTEPHETOM, U YTPO3BI
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IIpeducnosue napmHepa 13

Kubepmupa 6bICTPO CTAHOBATCSA MpobieMaMu GU3UYeCKOl 6€3011acHOCTH, a I10-
TEHIJMaJbHO — JKWU3HU U CMEPTH.

VimenHo noaTomy kHura Huka bocTpoma kakeTcst Takoil mHTepecHou. [lep-
BBIU LIAT /J1 IpefOoTBpalleHUA KONIMapHbIX clieHapueB ([ OT/eJbHON KOM-
IIBIOTEPHOM CeTU MY BCEro YeI0oBe4ecTBa) — IIOHATD, B YeM OHU MOT'YT COCTOATD.
BocTpoM zestaeT 04eHb MHOT'O OT'OBOPOK, YTO CO3/laHUe UCKYCCTBEHHOI'O MHTEJI-
JIEKTa, CPaBHUMOTO C YeJIOBEYEeCKUM Pa3yMOM MU IPEBOCXOJAIIEro ero, — Mc-
KYCCTBEHHOT'O MHTEJJIEKTA, CIIOCOOHOr0 YHUUTOXUTh 4eJ0Be4ecTBO, — 3TO
JIUIIb BEPOATHBIN CIleHapUU, KOTOPBI MOXeT U He peann3oBaThca. KoHeuHO,
BapuaHTOB MHOT'0, ¥ pa3BUTHe KOMITbIOTEPHBIX TeXHOJIOI'M, BO3MOXHO, HEe YHU-
YTOXKUT YeJI0BEYEeCTBO, a [aCT HaM OTBeT Ha «IJIaBHBIY BOIIPOC )KU3HU, BcesleHHOM
U BCEr'o TaKoro» (BO3MOXKHO, 3TO U BIPAMb OKaXKeTCA YMCIOo 42, KaK B poMaHe
«ABTOcTOonoOM 1o 'asakTuke»). Hazexa ecTb, HO OIaCHOCTh OYeHb cepbe3Hasd —
npeaynpexzaet Hac boctpoM. Ha Mo B3r/if/, ecid BepOATHOCTh TaKOM JK3H-
CTEeHIIMaJbHOM yI'PO3bl YeJOBeYeCTBY CyIIecTByeT, TO OTHECTUCh K Hell Hazo
COOTBETCTBEHHO U, YTOOBI MPEAOTBPATUTh €€ U 3alUTUTHCA OT Hee, CIefyeT
MpeJNpPUHITh COBMECTHBIE YCUIHA B 001eMUPOBOM MacuiTabe.

3aBepILIUTh CBOE BCTYIUIEHUE X04eTcs IUTaToM U3 KHUru Muxauia Benepa
«HeJIOBEK B CUCTEME»:

Korga ¢aHTacTuka, To 6Mb odpopmieHHas B 06pasbl U CIOXKETbl MbIC/Ib YesloBevecKas,
JOJITO U [leTaslbHO UYTO-TO MOBTOPSAET — Hy TaK AbiMa 6e3 orHs He GbiBaeT. baHanbHble
ronnueyackre 60eBMKM O BOMHAxX niofei ¢ uuBunm3aumen poboToB HecyT B cebe nop
LenyXoll KOMMepPUYeCKOro CMOTPIBA FOPbKOE 3EPHbILIKO UCTUHBDI.

Korga B po60oTbl 6yaeT BCTpoeHa nepefaBaemasi mporpaMmma MHCTUHKTOB, U yAoOBre-
TBOPEHUE 3TUX MHCTUHKTOB OyfeT BCTPOEHO Kak 6e3ycnoBHas u 6a3oBas NMoTpebHOCTb,
1 3TO NOMAET Ha YPOBEeHb CAaMOBOCMPON3BOACTBA — BOT TOrAa, pebaTa, KoHYaln 60poTbcA
C KYpeHvem 1 ankoronem, NOTOMy 4To OGyfeT camoe Bpemsa BbiMUTb U 3aKypuUTb nepeq
XaHOW BCEM HaM.

Eezenuil Kacnepckuii,
2eHepabHblil dupekmop «Jlabopamopuu Kacnepckozo»
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HeoKoHYeHHada NCTopWA
0 BOPOObAX

OgnHaXxJpl, B cCaMblii pas3rap rHe3ZIoBaHUs, yTOMJIEHHbIE MHOTOZIHEBHBIM TAKKHM
TPYZAOM BOPOOBU IPUCENU MTEPEAOXHYTh Ha 3aX0Zle COJHIIA U Mou[e6eTaTh O TOM
0 CeM.

— Mp&I Takue MaJeHbKHe, Takue ciabble. [IpefcTaBbTe, HACKOIBKO IIPOIIE
OBLTIO OBI KUTh, ZEPKU MBI B IOMOIITHUKAX COBY! — MEYTATEIbHO IPOYHPHUKAT
ofuH Bopobeii. — OHa Moryia Obl BUTh HaM I'He3Ja...

— Ara! — cornacwics Apyroi. — A ellle TpUCMaTPUBATh 3a HALTUMU CTapU-
KaMH U [ITeHIIaMH. ..

— U HacTaBiATb HAC, U 3alUINATh OT COCEACKON KOUIKH, — A0OaBUII
TPETUH.

Torga ITacTyc, caMblii cTapIinii BOpoOeH, IpeIoKIIIL:

— IlycTh pa3BeYMKHU TOJETAT B pa3Hble CTOPOHBI Ha IOUCKU BHINIABILIETO
13 THe3/Zla COBeHKa. BripodeM, 1mozjoiieT 1 COBUHOe ANII0, U BOPOHEHOK, U JjaXKe
J€TEHBIII JJACKU. DTa HaXoAKa obepHeTCs A Halllel cTau caMoii 6OJbIIOH yaa-
yeli! Bpozie To#, Korja Mbl OOHApYKUJIX Ha 3aJHEM /IBOPE HEOCKYZAEeBaIOMIUN
HWCTOYHUK 3€pHa.

Bo36yauBimecs He Ha MIYTKY BOPOObHU PaCUMPUKAIHUCH YTO OBIJIO MOYH.

U Tonbko oznHOrNa3ei CKpOHQUHKI, BBEAUUBBIH, C TAXKEJIBIM HPaBOM BO-
pobeii, moxoxKe, COMHEBAJICA B I[eJ1eCO0OPa3HOCTH JAHHOTO MPeAIPUATHUS.

— MpbI u3bpanu rubesbHbIN MyTh, — yOEX/ZIEHHO TPOMOJIBUJ OH. — Pa3Be
He cjlefyeT cHavaja Cephe3HO IIPOopaboTaTh BOMPOCH YKPOIIEHUA U OZOMAaIIHHU-
BaHUS COB, ITpeX/e YeM BIYCKATh B CBOIO CPEZy TAKOe OMACHOEe CYIIeCTBO?

— Cpaerca MHe, — Bo3pasuil eMy IlacTyc, — UCKyCCTBO IPUPYUYEHUA COB —
3ajlaya He U3 IPOCTBIX. HaliTU COBMHOE IO — U TO YePTOBCKU CJIOXKHO.
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HeoxoHueHHass ucmopus o 80pobbsix 15

Tak 4TO faBaiiTe HaYHEM C IIoMCKa. BOT cyMeeM BBIBECTH COBEHKA, TOrZa U 3a-
AyMaeMcs o IpobyieMax BOCIHUTaHUS.

— IMopoYHbBIH TIaH! — HEPBHO YMPUKHYI CKPOHOUHKIL.

Ho ero y»xe HuUKTO He ciyma. [To ykasanuto [TacTyca Bopo6prHas cTas MOJ-
HAJIAch B BO3AYX U OTIpaBUJIACh B Iy Th.

Ha mecTe ocTanuch UMb BOPOObH, PEIINBIINE BCe-TaKU BEIACHUTD, KaK IIPU-
py4aTh coB. JJOBOJILHO OBICTPO OHY MMOHAY PpaBoTy [lacTyca: 3aada okasauach
HEMMOBEPHO CJIOKHOM, 0COOEHHO B OTCYTCTBHE CAMOM COBbI, HA KOTOPOH CJIe/I0-
Bajio Obl MpaKTUKOBaThcs. OMHAKO NMTUIBI CTAPATENbHO MPOAOIKAIU U3ydaTh
po0bJeMy, TOCKOJIbKY OTIACaINCh, YTO CTASA BEPHETCS C COBUHBIM SHIIOM ITpeXx /e,
YeM UM YJacTCs OTKPBITh CEKPET, KAKUM 06pa30M MOXXHO KOHTPOJIMPOBATH IO-
BeJleHUEe COBBI.

Asmopy Heu3secmHdo, yem 3aKOHUUJACb dma ucmopus,
HO OH nocssAauwaem ceor KHU2Y CKpOHgBUHKJl_)/ u 8cem €20 nocedosamestsim.
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BeeneHme

BHYTpH Halllero yepera pacrosiaraeTcs Hekas cyOcTaHIus, 61arogaps KOTOpou
MBI MOKEM, HAIIPUMED, YN TaTh. YKa3aHHas CyOCTaHIINA — YeJI0OBEYeCKUH MO3T —
HajieJieHa BO3MOXKHOCTSIMU, OTCYTCTBYIOIUMU y APYTUX MJeKonuTatonux. Cob-
CTBEHHO, CBOUM IOMUHUPYIOIINM TTOJIOXKEHUEM Ha TTaHeTe JIF0U 00s3aHbl UMEHHO
3TUM XapaKTePHbIM 0CO6eHHOCTAM. HEKOTOPBIX }KUBOTHBIX OTJIMYAET MOIITHENIIIAsT
MYCKYJIaTypa ¥ OCTpEeHIIe KIBIKY, HO HY OJHO JKUBOE CYIIIeCTBO, KPOME YeIOBeKa,
HE 0/IapEHO HACTOJIbKO COBEPIEHHBIM YMOM. B cuiy 6oJiee BHICOKOTO MHTEIEK-
TYaJIbHOT'O YPOBHSA HaM yZaJoCh CO3/jaTh TAKHUE MHCTPYMEHTHI, KaK A3bIK, TEXHO-
JIOTHIS ¥ CJIOXKHAS collhaibHas opranusanus. C TeueHreM BpeMeHHU Hallle TTPEUMY-
IIECTBO JIUIIb YKPEIUISJIOCh U PACIIHPSIOCH, TOCKOIBKY KakI0e HOBOE MOKOJIEHNE,
OMUPAsICh HAa JOCTUIKEHUS TIPEIIECTBEHHUKOB, IILJIO BIIEPE.

Ecnu xorza-HuGyab paspaboTaloT UCKYCCTBEHHBIM pa3yM, MPEBOCXOASANINM
00IIMi1 YPOBEHb Pa3BUTHS Y€JOBEYECKOTO Pa3yMa, TO B MUPE MOSBUTCH CBEPX-
MOIIHBIN UHTEJIEKT. U TorzAa cyapba Hallero BU/Ja OKaXKETCsS B IPSIMOM 3aBU-
CUMOCTH OT JIeHCTBUI 3TUX Pa3yMHBIX TEXHUYECKUX CUCTEM — IMOAOOHO TOMY,
KaK CEeTOHANIHSAA y4acTh TOPUJLI B OOJbIIIEH CTEMIEHU ONIPEeESIeTCs He CAMUMU
[pUMaTaMH, a JIOJCKUMHU HaMePEHUIMHU.

OZHaKO YeJIOBEYECTBO JEHCTBUTENIBHO 06IajaeT HEOCIIOPUMEBIM [TPpEUMYIIie-
CTBOM, TIOCKOJIBKY OHO U CO3/Ia€T pa3yMHbIE TEXHUYECKUE CUCTEMBI. B mpuHIuIIe,
KTO MelllaeT NPUAYMaTh TaKOH CBEPXPa3yM, KOTOPBIH BO3bMET [10/] CBOIO 3aIUTY
ob1eyesoBeYecKye IeHHOCTH? Be3ycoBHO, y Hac UMeIoTCA BeCbMa BeCKYe OCHO-
BaHUs, YTOOBI 06e30macuTh cebs. B mpakTUYeCcKoM TIaHe HaM TPUJETCS CIpa-
BUTBCSA C TPYAHENUITUM BOITPOCOM KOHTPOJISI — KaK YIIPaBJIATh 3aMBICIAMU U JeHi-
CTBUSIMU CBepxpasyMa. [[pruueM JIFo1 CMOTYT UCIIOIb30BATh O H-€/IUHCTBEHHBIH
maHc. Kak TosbKo He/Ipy KeCTBEHHBIN UCKYCCTBEHHBIN HHTeLTeKT (M) mosBuTcs
Ha CBET, OH Cpa3y HaYHET MPEMATCTBOBATD HAIIIMM yCUIUSIM U36aBUTHCS OT HETO
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BesedeHue 17

WK XOTA OBl OTKOPPEKTUPOBATh €ro yCTaHOBKU. U Torga cyanba dyemoBedecTBa
OyZeT TpepelieHa.

B cBoeill KHUTe s MBITAIOCh OCO3HATH MTPOBJIEMY, BCTAIOIYIO ITepe/ JIOAbMU
B CBSI3U C NIEPCIIEKTUBOM MOSBIEHUs CBepXpa3ymMa, ¥ MpoaHaIu3uPOBaTh UX OT-
BETHYIO peaknuio. [Toxasyi, HaC O)XUJAeT camasi cepbe3Has U Myraroias Io-
BECTKa, KOTOPYIO KOTZa- 160 Moydaso 4eJloBeYecTBO. V1 He3aBUCUMO OT TOTO,
mo6eIMM MBI WJIU IPOUTPAEM, — He UCKJIFOUEHO, YTO 3TOT BBI30B CTAHET /IS HAC
mocyseHUM. 1 He TIPUBOXKY 3[€Ch HUKAKUX JOBO/JOB B IOJb3Y TON MU HMHOU
BEPCUU: CTOMM JI MBI Ha TIOPOTEe BEJTUKOTO IIPOPBIBA B CO3JaHUU UCKYCCTBEHHOT'O
MHTEJJIEKTa; BO3SMOYKHO JIH C OTIpeIeJIEHHON TOYHOCTHIO IPOTHO3UPOBATh, KOTZa
CBEPIIUTCS HEKOE PEBOMIOIIMOHHOE COOBITHE. BeposiTHee BCero — B HbIHEIIHEM
CTOJIETUM. BpsiZi TN KTO-TO Ha30BeT 60siee KOHKPETHBIM CPOK.

B mepBhIX ABYX IVIaBaX 5 pACCMOTPIO pa3Hble HayYHble HallpaBIeHUs U CIerKa
3aTPOHY TaKyIO TEMY, KaK TEMIThl 5KOHOMHUYECKOTO pa3BUTHsI. OHAKO B OCHOBHOM
KHUTA MTOCBSAIIEHA TOMY, YTO IIPOMU30UIET ITOC/IE MOSBIEHUs cBepxpasyma. Ham
MpPeACTOUT OOCYAUTH CJIeAYIONIEe BOMIPOCHL: AUHAMUKY B3PBIBHOTO Pa3BUTHUSA
HMCKYCCTBEHHOI'O MHTEJIJIEKTA; ero GOpMBI 1 IIOTEHIHAJ; BADHAHTHI CTpaTernye-
CKOTO BbIOOpA, KOTOPHIMU OH OyZeT HajeseH U BCIeJCTBHUE KOTOPHIX MOJYUUT
peliaoliiee IpeUMyInecTBo. [locie 3TOT0 MBI TpOaHaIUu3upyeM mpobaeMy KOoH-
TPOJIS U MTOTIBITAEMCS PEIIUTh BAXKHEHNIIIYIO 3a1a4y: BO3MOYKHO JI CMO/IETUPOBATh
TaK1e UCXOHbBIE YCIOBHU S, KOTOPhIE TTO3BOJIAT HAM COXPAaHUTh COOCTBEHHOE TIpe-
BOCXOZCTBO U B UTOr'€ BBIXKUTD. B MOC/Ie[HUX [VIaBaX MBI OTOMIEM OT YaCTHOCTEMN
¥ MMOCMOTPUM Ha TpobjieMy IMupe, YTOOb OXBAaTUTh B II€JIOM CUTYaIlUIo, CJIO-
JKUBIIYIOCS B Pe3yJIbTaTe HaIIero M3ydeHus. f Mpeajoxy BalleMy BHUMAaHHUIO
HEKOTOpPbIE pEKOMEH/IAINHU, YTO CIeAyeT MPEATIPUHATD V)Ke CETOHA, 1a0bl B OY-
ayiieM usbekaTb KaTacTpodbl, yrpoXKarollell CyIlecTBOBAaHUIO YeTOBEYeCTBa.

[Mucath 9Ty KHUTY ObLIO Heserko. Hazech, 4TO MpPOMAEHHBIH MHOKO My Th
MOMZIET Ha TMOJIb3y APYTUM HcciegoBarenaM. OHU 6e3 JTUIIHUX MPENATCTBUN
JOCTUTHYT HOBBIX PyOerKell 1 [TOJIHbIE CHJI CMOT'YT OBICTPe€e BKIIOUUTHCS B paboTy,
6y1arozapsi KOTOPO¥ JIFOAU TIOJTHOCTBIO OCO3HAIOT BCIO CJIOXKHOCTH CTOSIIEL TTepe/
HUMHU TIpobseMbl. (ECIU Bce-TaKM Z0pora U3yUeHUs MOKaKeTCs OyAYIITUM aHa-
JUTUKAM HEeCKOJIbKO U3BUJIMCTON U MeCTaMU U3PHITON yxabaMu, HaleloCh, OHU
OIIEH ST, HACKOJbKO HEMTPOXOAUMBIM ObLI MaHAmadT npexcde.)

HeB3upas Ha CIOKHOCTH, CBSI3aHHBIE ¢ pabOTON Haja KHUIOM, s CTapascs
M3jIaraTh MaTepuas AOCTYITHBIM sI3BIKOM; IIpaBZa, ceifvac BUKY, UYTO He BIIOJHE
C 5THUM crpaBuics. EcTecTBeHHO, MMOKa s IKCad, TO MBICJEHHO obGpamiancs
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18 HckyccmaeHHblll uHmeieKm

K IMOTEHI[UAJTbHOMY YHUTATENIO Y IIOYEMY-TO BCET/A B IAHHOU POJIH ITPECTABJISAII
ce6s1, TOJIbKO HECKOJIbKO MOJIO)KE HACTOSIIIET0, — IOJyYaeTcs, s Aejaal KHUTY,
KOTOpasi MorJia Obl BHI3BaTh MHTEPEC MPEXK/Ie BCEr0 Y MEHS caMoro, HO He 00-
PEMEHEHHOTO0 MPOXKUTHIMU TOIaMU. BO3MOXKHO, UMEHHO 3TO OIIPEZEUT B a/b-
HeHIeM MaJOYHCIEHHOCTh YUTATENbCKON ayJuTOpuu. TeM He MeHee, Ha MOU
B3IVIAZ, COAep)KaHue KHUTH OyJeT AOCTYITHO MHOTUM JoAaM. Hazio TUIllb TIpu-
JIOXKUTh HEKOTOpble YMCTBEHHBIE YCUJIUs, TIEPECTATh C XOJy OTBEPraThb HOBHIE
WZIEV U BO3JEPKUBATHCSA OT UCKYIIIEHUSA TOAMEHATDH BCE HEMTOHATHOE YAOOHBIMU
CTEepPEeOTUIIaMHU, KOTOPbIE MBI BCE JIETKO BHIYKHMBAe€M U3 CBOMX KYJbTYPHBIX 3a-
macoB. YuTaTensaM, He 00aZaloIM Clel[MaJlbHbIMU 3HAHUSMM, HE CTOUT IIa-
COBaTh Ilepe/] BCTPEeYaUUMHUCA MECTAMHU MaTeMaTUIeCKUMU BBIKJIaIKAMU U He-
3HAKOMBIMHM TEPMUHaMU, MOCKOJIbKY KOHTEKCT BCerjla MO3BOJSET MOHATH
OCHOBHYIO MBICJb. (YUTaTeu, eJarllue, HAIPOTHUB, Y3HATh OOJIbIIe MOAPO6-
HOCTEN, HAWAYT MHOT'O UHTEPECHOTO B IPUMEYaHUAX'.)

BeposiTHO, MHOT'O€ B KHUTE H3JI0)KEHO HEKOPPEKTHO?. BO3MOXKHO, S YITYCTHII
U3 BUAY KaKKe-TO BayKHbIE COOOpaKeHNs, B Pe3y/IbTaTe Yero HEKOTOPhIE MOU 3a-
KJIIOYEHHUS — a MOXKET ObITh, U BCE — OKaXXyTCS OIMIMOOYHBIMU. YTOOBI HE TIPO-
MYCTUTh MeJIBIaMIINI HI0aHC M 0603HAYUTH CTETIEHb HEOIIPe/ieJIEHHOCTH, C KOTOPOH
MBI UMEEM /IEJIO0, MHE TIPUIILTIOCh 06PaTUTHCA K CrelndrIecKuM MapKepam — I03TO-
MY MOH TEKCT Meperpy’keH TaKUMU YPOAJUBBIMU CJIOBECHBIMH KJISIKCAMH, KaK
«BO3MOKHO», «MOTJIO ObI», «MOKET ObITh», «[TOX0XKE», «BEPOSITHO», «C BOJIBIIION A0JIeit
BEPOSITHOCTH», «IIOYTH HaBepHsKa». OHAKO S BCAKUM pa3 mpuberaro K MOMOIIU
BBOZIHBIX CJIOB KpaifHe OCTOPOXKHO M BecbMa ITPOAYMaHHO. BripoueM, 17151 0603Ha-
YeHUs obIell OrpaHUYEHHOCTH THOCEOJOTUYECKUX JOMYIEHUN OJHOTO TaKOTO
CTUJINCTUYIECKOTO ITpreMa IBHO He[0OCTATOYHO; aBTOP J0/KEH BEIpabOTaTh CUCTEM-
HBIH TIOAXO0/], YTOOBI paCCy’KIaTh B YCIOBHUAX HEOTIPE/IEIEHHOCTH U TIPSIMO YKa3bIBaTh
Ha BO3MOXXHOCTH OITUOKU. Peub HU B KOEH Mepe He UJIET O JIO)KHOH CKPOMHOCTH.
VickpeHHe TIpU3HAI0, YTO B MOEM KHUTE MOTYT OBITh U Cephe3HbIe a0y KAEeHUS,
U HEBEPHBIE BHIBO/BI, HO TIPH 3TOM s yOeX/eH: aJbTepHATUBHBIE TOYKU 3PEHUS,
MpeZiCTaBJIeHHbIE B IUTEPATY e, — ellle XyKe. [[prdyeM 3To KacaeTcs U ObIIenpu-
HSITOM «HYJIEBOI THUTIOTE3bI», COTVIACHO KOTOPOM Ha CETOAHSIIIHUI IeHb Mbl MOXKEM
¢ abCOMOTHBIM OCHOBaHWEM HT'HOPHPOBATH MPOOJIEMY MOSBJIEHUS CBEpPXpa3yMa
U 4YyBCTBOBATh ce0OsI B IMOJTHOM 6€30MMacHOCTH.
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[naBa nepsaA

[lpoLusble JOCTUXEHUA
/I CerOAHALLHME BO3MOXHOCTM

HauHem c obpalieHus Kk aanekomy npoLiomy. B obuimnx ueprax nctopus npeacTaBnseT cooon
NocCneaoBaTenbHOCTb Pa3NMUHBIX Mofesnell pocTa, MpUYem Npouecc HOCUT MPOrpeccMBHO
YCKOPAIOLMICA XapaKTep. ITa 3aKOHOMEPHOCTb AaeT HaM NPaBo NPeArnonarark, YTo BO3MOXKEH
cnenylownin — elle 6onee GbiICTpbI — nepurog pocTa. OfHako BPAL v CTOWT NpuaaBaTb
CnnwKom 6onblioe 3HadeHre NoaobHOMY COOBPaXKEHMIO, MOCKOMbKY Tema Halen KHUM —
HE «TEXHOMOMMYECKOEe YCKOPEHWEY, HE «3KCMOHEHUMANbHbIA POCT» U AaXKe He Te ABMeHUs,
KOTOpbIE OBbIUHO MOAAIOTCA MO MOHATUEM «CUHMYAAPHOCTbY. [lanee Mol 06CYAUM UCTOPWIO
BOMPOCa: Kak Pa3BMBANMCh MCCNeoBaHKA MO UCKYCCTBEHHOMY MHTENNEKTY. 3aTemM nepeiiem
K TeKyLlel CUTyauum: YTo CErofHA NMPOMCXOAMT B 3TOM obnacTu. VI HakoHeLl, OCTaHOBKMCS
Ha HEeKOTOPbIX MOCNeHNX OUEHKax CMeLvanicToB 1 NMOroBOPKM O Hallel HeCcnoCobHOCTY
NPOrHO3MPOBaTb CPOKMN AafbHENLEro Pa3BUTHA COBBITUIA.

Mopenu POCTa N NCTOPUA YenoBe4eCTBa

Bcero HeckosIbKO MMJIJIMOHOB JIeT Ha3aZ IpeJAKHU JIoZel elle KWW B KpOHax
adpUKaHCKUX JepeBbEB, MMEPENPHITUBAA C BETKU Ha BeTKy. [loaBieHue Homo
sapiens, WY 9eJI0OBEKA Pa3yMHOI0, OT/IEJIMBIIEr0CS OT HAUIUX OOIIKNX C YeT0Be-
KOOOPa3HBIMH 00e3bIHAMHU IIPEJKOB, C Te0JOTNYECKON U ZjaXKe 3BOTIOIMOHHON
TOYKM 3peHHUs IPOMCXOAUJIO OYeHb IIJIaBHO. J[peBHUe 0 IPUHUMAaIN BEpTHU-
KaJIbHOE TI0JIOXKEeHNE, a 6OJIbIIINE aIbIIbl HA UX KUCTAX CTAJIU 3aMETHO OTCTOSTh
OT ocTaJbHBIX. OHAKO caMoe IVIaBHOe — IIPOUCXOAUIU OTHOCUTEIbHO He3Ha-
YUTETbHBIE U3MEHEHHU B 06beMe MO3ra U OpraHU3ali HEPBHOW CUCTEMBI, YTO
B KOHIIe KOHIIOB IIPHBEJIO K TUTAaHTCKOMY PBIBKY B YMCTBEHHOM Pa3BUTHUH YeJIO-
Beka. Kak ciencTBue, y Jiofiell MOSABUIACH CIOCOOHOCTH K abCTpPaKTHOMY

[MoynTatb ONMcaHue, peLeH3umn U KynuTb Ha cainte M®a



http://www.mann-ivanov-ferber.ru/books/iskusstvennyj-intellekt/?utm_source=nkk&utm_campaign=read-chapter&utm_content=iskusstvennyj-intellekt

20 HcxyccmeeHHblil uHmeniekm

MbIIeHn 0. OHU Havya iy He TOJBKO CTPOMHO U3JIaraTh CJIOYKHBIE MBICJIU, HO U CO3-
JaBaTh UHGOPMAIIMOHHYIO KYJIbTYPY, TO €CTh HAKAILJINBAaTh CBEIEHUS U 3HAHUS
U TlepelaBaTh UX OT [TOKOJIEHUS K MTOKOoIeHU 0. Ha1o cKkasaTh, 4eJI0BEK Hay IHJICS
ZleJlaTh 3TO 3HAYUTENBHO JIYYIIe JIOObIX JPYTUX KUBBIX CYLUIECTB HA IJIAHETE.

JlpeBHee 4eI0BEYECTBO, HUCIIO/Ib3Ys MMOSBUBIIKMECS ¥ HET'O CIIOCOOGHOCTH, pas-
pabaTriBajio Bce Gosiee U Gosiee pal[oHaIbHbIE CIIOCOOBI TPOU3BOACTBA, H1ar0-
Jlapsi Y4eMy CMOIJIO MUTPHPOBATh JaJIEKO 3a ITPeeIbl [pKyHIIeH 1 caBaHH. Cpasy
1ocjie BOBHUKHOBEHUS 3eMJie[ieiisi CTPEMUTENbHO Hadalu pacTH BeTWdYnHa
HaceJIeHU U ero INIOTHOCTb. BoJible Hapo/ia — GOoJIbIle UAeH, IPUYeM BBICOKAS
[JIOTHOCTh CIIOCOOCTBOBAaJja HE TOJBKO OBICTPOMY PAaCIPOCTPAHEHUIO HOBBIX
BesTHUH, HO U MOSIBJIEHUIO Pa3HBIX CIIEIIMAIHUCTOB, a 3TO 03HAYaJso, YTO B Cpeje
JI0Zied IIJI0 TMOCTOSSHHOE COBEPIIEHCTBOBaHUE MPOdECCHOHATbHBIX HABBIKOB.
JlarHbie GaKTOPhI IOBBICUIN MeMNbL IKOHOMUUECK020 PA38UMUSL, CAENaINd BO3-
MOXXHBIM POCT IIPOU3BOJUTENBHOCTU ¥ pOPMUPOBAHNE TEXHHYECKOTO IIOTEH-
nuana. B fanxpHelineM Takoi ke 0 3HAYMMOCTHU IIPOrpece, MpUBeAINN K ITPo-
MBIIIJIEHHON PEBOJIOI[UY, BBI3BAJ BTOPOM MCTOPUYECKHUI CKAYOK B YCKOPEHUU
TeMIIa POCTa.

Takas AMHaAMWKa TeMIla pOCTa MMeJja Ba)KHble MOCIeACTBUsA. Hampumep,
Ha 3ape YeJIOBEYeCTBa, KOTAa 3eMJII0 HACeJsId MPapoOAUTeNIN COBPEMEHHBIX
JIofiel, UM TOMUHUABY, dKOHOMUYECKOe PasBUTHE IIPOUCXOAUIO CIUMIKOM
MeJJIEHHO, ¥ TIOTPe60oBaIoCh MOPsAKa MUJTMOHA JIET JJIsl IPUPOCTaA IIPOU3BOJ-
CTBEHHBIX MOLTHOCTEM, YTOOBI HaCeI€HUE TIJIAHETHI IIO3BOJIUIIO ce0e YBEMTUIUTHCS
Ha MUJIJTMOH Y€eJIOBEK, TPUYEM CYIECTBOBABIINX Ha 'PaHU BEDKUBAHUA. A ITOCIIE
HEOJIMTUYECKOH peBotionuu, K 5000 rogy 0 H. 3., KOIZia YeJI0BEYECTBO IEPEIIIO0
OT OXOTHUYbe-COOHPATENbCKOr0 00IIECTBA K CeTbCKOX03:HCTBEHHOM SKOHOMU-
YeCKOM MOJe/ v, TEMITBI POCTa BEIPOCIH HACTOIBKO, YTO JJIS1 TAKOTO YKe IIPUPOCTa
HaceJeHUs XBaTUJIO ABYXCOT JieT. CerozHs;, Mocje MPOMBIIIIEHHOH PEBOTIOLNH,
MHUpPOBasi 5KOHOMHMKA paCTeT MPUMEPHO HA TY K€ BEJUYMHY KaskKJble I0JI-
Topa Jacal.

CyllecTBYIOUINM TeMII pocTa — Ja)ke eCIM OH 3aKOHCEPBUPYETCS Ha OTHO-
CUTEJIBHO IIPO/IOJIKUTENBHOE BpeMs — IIPUBEJET K BIIEYAT/IAIOMINM PE3YIbTaTaM.
JlomycTrM, MUPOBasi 5KOHOMUKA IIPOAOJIKUAT PACTH CO CPEJHUM TEMIIOM, XapakK-

* TomuHuost (at. Hominidae) — BBICOKOOPTraHM30BaHHOE CEMEWCTBO 4Ye€JIOBEKOOOPA3HBIX
006e3bsH; TOMUHU/, Y€JIOBEK UCKOIAeMblii, IIpe/ICTaBisgeT OG0 IPOMEKYTOYHOE 3BEHO
MeJXy IPIMaToOM U YeJIOBEKOM pa3yMHBIM. 30ech U daJiee: npuM. peo.
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TEePHBIM JJIS [TOC/IeJHUX NATU/IECATH JIET, BCE PABHO HaceJieHUe IJIaHeTHl B Oy-
AyIeM cTaHeT Gorade, yeM cerofina: k 2050 rogy — B 4,8 pasa, a k 2100 ro-
&y — B 34 paza’.

OZHaKO NepPCIeKTUBHI CTaOUIBHOTO SKCIIOHEHIIMAIBHOT'O POCTa MEPKHYT B CPaB-
HEHUU C TeM, YTO MOXET IIPOMU30MTH, KOTZa B MUPe CBEpIIUTCA clefylolllee CKay-
K00Opa3HOe N3MEHEHUE, TEMII PAa3BUTH KOTOPOTO 10 3HAYMMOCTH U ITOC/IE/ICTBUAM
6yZeT CpaBHUM C HEOJUTUYECKOM U MPOMBIIIJIEHHOMH peBoonusaMu. I1o orieHKam
dKOHOMHCTa Po6uHa X5HCOHA, OCHOBAHHBIM Ha MCTOPUYECKHUX JAHHBIX O XO35U-
CTBEHHOM /IesITeIbHOCTH Y YUCJIEHHOCTH HaceJeHus, BpeMs YABOeHUA SKOHOMUK
OXOTHUYbe-COOHNPATETHCKOr0 OBIECTBA SIIOXY IIJIEHCTOIIeHa COCTABIIANO 224 ThI-
CSIYM JIET, arpapHoro obiectsa — 909 sieT, MUHAYCTpHaNIbHOrO ob1ecTBa — 6,3 ro-
Zas. (B cooTBeTCTBUU C ITapaJUrMoi XaHCOHa coBpeMeHHas SKOHOMUYecKasd Mo-
Jesb, UMelollasd CMeIIaHHYI0 arpapHO-UHAYCTPUAaJbHYIO CTPYKTYypy, elle
He pa3BUBaeTcsd B yABOEHHOM TeMIle Kaxzble 6,3 roza.) Eciu B MUpOBOM pa3BUTHU
yKe cIy4duscs Obl TAaKOW CKA4YOK, COIMOCTABUMBIN II0 CBOEMY PEBOJIOIMOHHOMY
3HAYEHUIO C IBYMs MPEABIAYIINMU, TO SKOHOMUKA BBINIIA Ob HA HOBBIN YPOBEHD
Y yABavBaja GBI TEMITBI POCTA IPUMEPHO KaK/ble IBEe HeJEH.

C TOYKU 3pEHUs CErOJHANIHETO AHS MOAOOHbIE TEMIIB Pa3BUTHUA KaXKyTCA
danTacTuyeckumu. Ho u cBUZETEN MUHYBIINX 3TI0X TOXKE BPSIZ JTU MOTJIH IIPEJ-
MIOJIOXKUTBH, YTO TEMIIBI POCTa MUPOBOM 9KOHOMUKHU KOTZAa-HUOYAb OYAYT yABaU-
BaThCA HECKOJIBKO pPa3 Ha MPOTAXXEeHUU XXU3HU OZHOTO MOoKoyseHusA. To, 4To And
HUX IIPe/CTaBIAJIOCh COBEPLUIEHHO HEMBICAUMBIM, HAMU BOCIIPUHUMAaeTCA Kak
HOpMa.

Vizess mpubIKeHUs MOMEHTA TEXHOJIOTUYECKON CUHTYIAPHOCTH CTajla 4pe3-
BBIYAITHO MTOMYJIIPHOM TOCJIE TIOSBJIEHUsI HOBaTOPCKUX paboT BepHoHa BuHKa,
Pas Kypiseitna u Apyrux uccieoBaTeseit’. BipoueM, MOHATHE «CUHTYIAPHOCTD»,
KOTOPOE HCITOJNb3YETCS B CAMBIX PA3HBIX 3HAYEHUAX, Y2Ke IIPUOOPENIO YCTONIMBhIHI
CMBICJI B IyXe TEXHOJIOTUYECKOI'0 yTONM3Ma U JjaXke 063aBesIoCh OPE0JIOM Yero-
TO YCTpAIIAIOIIEro U B TOXXe BPeMsI BIIOJIHE BeJIMUeCTBEHHOTO’. [T0CKOIBKY 60/Ib-
LIMHCTBO OIIpe/ieIeHU CJI0Ba CUH2YAAPHOCMb He UMEIOT OTHOILIEHUA K IIpeMeTy
Hallei KHUTH, MBI JOCTUTHEM OOJIbIIEH ICHOCTH, €CJTU N36aBUMCS OT HETO B ITOJIb-
3y 60jiee TOYHBIX TEPMUHOB.

VHTepecytomasa Hac ujesd, CBA3aHHAA C MOHATUEM CUHTYIAPHOCTU, — 3TO
MOTEHI[UATbHOE 83DPblB0N0000H0e pa3gumue uHmMeslleKma, 0OcobeHHO B IepCIek-
THBE CO3JaHUA UCKYCCTBEHHOIO cBepxpasyMa. Bo3aMoXHO, IIpeJcTaBleHHEbIE
Ha puc. 1 KpuBBIe pocTa y6e AT KOTO-TO U3 Bac, YTO MbI CTOUM Ha II0POT'e HOBOTO
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WHTEHCUBHOI'O CKayKa B TeMIle Pa3BUTHUA — CKadKa, COIIOCTABUMOI'O C HEOIH-
TUYeCKOU U IIPOMBIILIEHHON peBoTouAMU. CKopee Beero, JTI0AAM, Z0BEPAIOUTNM
AvarpaMMam, fake TPYZHO BOOOPA3UTH CLieHApUi, B KOTOPOM BpeMs yZIBOEHUS
MHPOBOI 5KOHOMUKHU COKpalaeTcs A0 HeZelb 6e3 y4acTHsA CBEPXMOIIHOTO pa-
3yMa, BO MHOT'O pa3 MPeBOCXOZAILIETO IO CKOPOCTH U 3 deKTUBHOCTU CBOEH
paboTHl Halll TPUBBLIYHLIN OHosorudeckuii ym. OfHaKO He 06s3aTeTIbHO yIpaK-
HATBHCA B PUCOBAHUU KPUBBIX POCTA M 3KCTPANOAALUU HCTOPUYECKUX TEMIIOB
SKOHOMUYECKOT'O Pa3BUTUA, YTOObI HAYaTh OTBETCTBEHHO OTHOCHUTBLCSA K PEBO-
JIIFOIOHHOMY TIOSIBJIEHUIO UCKYCCTBEHHOT'O MHTEJUIEKTA. DTa MpobieMa HaCTOIbKO
cepbe3Ha, YTO He HYXKJAeTCsA B apryMeHTaluu mogo6Horo poga. Kak Mbl yBuauMm,
€CThb TOpaszio 6osiee BeCKHe IIPUYUHBI IPOSBJIATh OCMOTPUTEIHHOCTD.
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Puc. 1. AuHamuka muposoro BBl 3a gnutenbHbi ncTopnyecknin nepuogd. Ha nvHenHon
LIKaJie CTOPYA MMPOBOI SKOHOMUKM OTOOPpaXkeHa KaK NIMHUSA, CHavana noyTy CinBatoLasncs
C FOPV30HTaJIbHON OCbIO, @ 3aTEM Pe3Ko YCTpeMALanaca BepTukanbHo BBepx. A. [laxe pac-
LWMPVIB BPEMEHHbIe FPpaHuLbl 0 AeCATY ThiCAY NIET B MPOLUIOE, Mbl BUAWM, YTO NINHUSA AenaeT
PbIBOK BBEPX M3 ONpefeneHHoN TOUYKM NoYTK Noj AeBAHOCTO rpagycos. B. JInHua 3ameTHo
OTPbIBAETCA OT FOPM3OHTANIbHOWN OCY TOSIbKO Ha YPOBHE NPUGM3NTEeNIbHO NOCNeAHNX CTa neT.
(Pa3HoCTb KpMBbIX Ha AMarpammax o6bACHAETCA pa3HbiM HAbOPOM AaHHbIX, MO3TOMY W MO-
KasaTenn HeCKONbKO OT/IYaloTCA Apyr oT Apyra‘.)

3aBbllEHHbIE OXNaaHUA

C moMeHTa n306peTeHusa B 1940-X roZiax MepBhIX 3JIeKTPOHHO-BBIYUCIUTETBHBIX
MaIllMH JIFO/IV He TIePeCTaloT IPOrHO3UPOBATh MOBIEHNE KOMITBIOTEPA, YPOBEHb
WHTeJUIEKTa KOTOPOro OyZIET CPaBHUM C YeI0OBeYeCKUM. VIMeeTcs B BUAY pPa3yMHast
TeXHUYeCcKas CUCTeMa, HaJleJleHHas 3/[paBbIM CMBICJIOM, obJajalas crnocoob-
HOCTBIO K OOYUYEHUIO U Pa3MBIIUIEHUIO, YMEIoIas MJIaHUPOBAaTh U KOMILIEKCHO
obpabarsiBaTh MHGOPMAIMIO, COOPAHHYIO IO CAMBIM Pa3HBIM MCTOYHHKAM —
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peabHBIM U TEOPETUYECKHM. B Te BpeMeHa MHOTHE OXKU/AJIH, YTO TaKUE MAIITHBI
CTaHyT peajJbHOCTBIO YK€ JIET yepe3 ABaAiarhk’. C TeX IMop CPOKU CABUTAIOTCS
CO CKOPOCTBIO OJIHOTO r'oZla B IO/, TO €CTh cerofHsa GyTyposoru, yoeeHHbIe
B BEPOSITHOCTU CO3aHUS UCKYCCTBEHHOTO MHTEJIEKTA, POJOIKAIOT BEPUTH,
YTO «yMHbIE MAIIHUHBI» [TOSABATCS Yepes Mapy AeCITKOB JeTS.

Cpok B BaALiaTh JieT JII0OUM BCEMU IpeCcKa3aTeNsIMu KOPEHHBIX IlepeMeH.
C OfIHOM CTOPOHBI, 3TO HE CIUIIKOM JIOJTO — U MOTOMY IIpeAMET 00CyKAeHUA
IIpUBJIEKaeT K cebe MIMPOKOe BHUMaHUE; C IPYrOi CTOPOHBI, 3TO He TaK OBICTPO,
YTO ZIa€T BO3MOXKHOCTDb TIOMEUTATh O II€JIOM Psi/Zie Ba)KHEUIINX HAYUHBIX OTKPHI-
TUH — IIpaBza, IPeACTaBIeHHUA O HUX Ha MOMEHT ITPOrHO3MPOBAaHMs BeCbMa pac-
ITBIBYATHI, HO X Pean3alvs MPaKTUIeCKH He BhI3bIBaeT COMHeHUs. COITOCTaBUM
5TO ¢ 6ojilee KOPOTKUMHU MPOTHOCTUYECKUMU CPOKAMH, YCTAHOBJIEHHBIMH JIJIsSt
Pa3HbBIX TEXHOJIOTHUH, KOTOPHIM CYKI€HO OKa3aTh 3HAYUTEbHOE BIUSIHYIE Ha MUP:
OT IISITH 0 AE€CSATHU JIeT — Ha MOMEHT IIPOTHO3UPOBaHUS OOJBITHHCTBO TEXHUYE-
CKHUX pelIeHUN y)Ke 4aCTUYHO MPUMEHSIOTCS; MATHAAIATh JET — Ha MOMEHT
MIPOrHO3UPOBAHUS 3TU TEXHOJIOTUH Y)Ke CYIIEeCTBYIOT B BU/le TabOpaTOPHBIX BEP-
cuii. KpoMme TOro, ABAAIATUIETHUI CPOK Yallle BCEro OIM30K K CpeJHe mpogoJ-
JKUTEJbHOCTH OCTaBIIecss MpodeCcCUOHANbHOM eI TeTbHOCTH TPOrHO3UCTa, YTO
YMeHbIIIaeT PEMyTAllMOHHBIA PUCK, CBA3aHHBIN C €ro JAep3KUM IIpejicKa3aHueM.

BripoyeMm, 13-3a CIUIIIKOM 3aBBIIIIEHHBIX M HECOBIBITUXCS OXKUAAHU TPOLIBIX
JIET He CJIeiyeT cpasy AeaTh BEIBO/, YTO CO3/lJaHHe UCKYCCTBEHHOTO MHTEIEKTa
HEBO3MOXKHO B IIPUHIIUIIE U YTO HUKTO HUKOTZAA He OyJeT ero paspabaThiBaTh’.
OcHOBHas MPUYMHA, TIOYeMY IIpOorpecc 1ie MeJjieHHee, YeM IIPeAIoIaraioch,
CBsI3aHa C TEXHUYECKUMHU IIpOo6IeMaMy, BOSHUKABIIMMU IIPYU pa3paboTKe pasy-
MHBIX MalriH. [IepBOIPOXOALIBI He TPEAYCMOTPENU BCEX TPYAHOCTEMN, C KOTOPBIMU
YM TIPUIIIOCH CTOJKHYThCSA. [IpHueM BOIIPOCH: BEINKA JIU CTEITeHb CEPhEe3HOCTHU
STUX IPENATCTBUIN ¥ HACKOJBKO MBI ZIaJIeKH OT UX IIPEOJOIEHUSI — /10 CHUX TI0P
OCTaIOTCsI OTKPBITHIMU. [TOpOI0 3a/1au, TEPBOHAYATBHO KaXKyIecs 6e3HaAeKHO
CJIOKHBIMH, UMEIOT YAUBUTEIHHO IIPOCTOE pellleHre (XOTs Jallle, IoXKaayH, Obl-
BaeT HaobopoT).

MBI pacCMOTPHUM IIYTH, KOTOPbIE MOTYT MIPHUBECTH K TOSBJIEHUIO UCKYCCTBEH-
HOT'O MHTEJIJIEKTA, He YCTYIIaIOIIero 4eJJ0BeYeCKOMY, B Cieytoleii rase. Ho yxe
ceifiyac xoTesoch ObI 0OpaTUTD Ballle BHUMaHHWe Ha OJWH Ba’KHBIM acreKT. Hac
O)KM/Ia€T MHOT'O OCTAHOBOK MEXK/Y HBIHEIIHUM OTIIPaBHLIM ITYHKTOM U TeM 0Oy-
OYUIAM, KOTZja MOSBUTCS UCKYCCTBEHHBIN MHTEJIEKT, HO 3TOT MOMEHT — OTHIOJb
He KOHeYHasi CTaHIIMA Ha3HadyeHus1. JJOBOJIBHO GJIM3KOI OT Hee CIeyIolei ocTa-
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HOBKOH OyzeT craHuuA «CBepxXpa3yM» — OCYIIeCTBI€HHe NCKYCCTBEHHOT'O WH-
TeJIJIEKTa TaKOr'o YPOBHA, KOTOPHIH He IIPOCTO PaBeH YeJoBeuYecKOMY YMY, a 3Ha-
YHTeJIbHO IIPeBOCXOAUT ero. [Tociie nocieiHell ocTaHOBKY Halll II0€3/, pa3rOHUTCA
Jl0 TAKOU CTeIeH!, YTO Yy CTaHLIMHU «HeloBeK» He CMOXKeT He TOJIbKO OCTaHOBUTBCH,
HO Jlake 3aMeZInThb XoZ. CKopee BCero, OH CO CBUCTOM IIPOMYUTCA MUMO. bpu-
TaHCcKuM MaTeMatuk VpBuHr /JI>xoH ['yz, paboTaBuinii Bo BpeMeHa Bropoii Mmupo-
BOH BOMHBI ITMPOBAJBIINKOM B KOMaH/le AnaHa ThIOpUHTa, CKOpee BCero, ObLI
[IEPBBIM, KTO U3JI0XKIJI BaXKHEHIITHeE IOAPOOHOCTH 3TOTO clieHapus. B cBoell yacTo
LUTHpyeMou crarbe 1965 roza o mepBBIX CBEPXPa3yMHBIX MAIIMHAX OH ITHCAJI:

[JaBaiiTe onpefenum CBEPXPasyMHY MalIMHY Kak MalluHY, KOTopas B 3HAUUTENIbHON
CTENEHN NPEBOCXOAUT UHTENNEKTYalbHble BO3MOXXHOCTY Nto6Oro yMHeNLWero yenoBeka.
MockonbKy co3fjaHne Takux MalluH ABAAETCA Pe3ynbTaTOM YMCTBEHHOW AeATENbHOCTU
yenoBeka, TO MallVHa, HafieNeHHan cBepxpa3yMoMm, byfeT crnocobHa pa3pabaTbiBaTh elye
60ee coBepLUEHHbIE MaLUVHbI; BCIEACTBUE 3TOro, 6€CCNOpHO, CITYUNTCA TaKON MHTESeK-
TyasnbHbIi B3PbIB», UTO YENIOBEUECKUI Pa3yM OKaXKeTCA OTOPOLLEHHBIM AaneKo Ha3ad. Takum
06pa3om, nepBas CBepxpasymMHasi MallviHa CTaHET NOCNefHM AOCTVXEHUEM YenoBeye-
CKOro yma — npaBfa, Nvilb B TOM CJly4ae, eC/Iv OHa HE OBHAPYXMNT OCTAaTOUHYO CrOBOpP-
YMBOCTb U CamMa He OOBACHUT HaM, KaK AepKaTb ee nof KoHTponem'™,

B3pBIBHOE pa3BUTHE UCKYCCTBEHHOI'O MHTEJJIEKTA MOXKET IIOBJIEYD 3a COOOM
OJIVH U3 TJIaBHBIX 9K3UCTEHITNAIbHBIX PUCKOB* — B HAIllA THU TAaKOE MTOJIOJKEHUE
Belllell BOCIIPUHUMAETCS KaK TPUBHUAIBHOE; CJIeJ0BaTeNbHO, IEPCIEKTUBEI MO-
Z0GHOTO POCTA ZIOKHBI OLIeHUBAThHCSA C KpallHel cepbe3HOCTBIO, IaKe eCIU OBLIO
OBl 3aBeJOMO M3BECTHO (HO 3TO HE TaK), YTO BEPOATHOCTD YI'PO3BI OTHOCUTETHHO
Hu3ka. OZIHAKO ITMOHEPH B 00JIaCTU HMCKYCCTBEHHOI'O MHTEJIEKTA, HECMOTPS
Ha BCIO YOeXXIeHHOCTb B HEMUHYEMOM TOSBJIEHUU UCKYCCTBEHHOT'O NHTEJLIEKTA,
He yCTYHAIoIIero 4eJ0BeYecKOMY, B Macce CBOe OTpHULIaJU BO3MOXXHOCTH IO-
ABJIEHUS CBEPXPa3yMa, IPEBOCXOAAIIETO YesoBedecKuil yM. Co3ziaeTcs BIeyaT-
JIEHUe, YTO UX BOOOpakeHre — B MTOIIBITKAX IIOCTUYb ITPeIeTbHYI0 BO3MOXKHOCTD
OyayLIuX MalllH, CPABHUMBIX 110 CBOMM MBICTUTEIBHBIM CIIOCOOHOCTSM C YeJIo-
BEKOM, — IIPOCTO UCCSAKJIO, U OHHU JIETKO MPOLLTH MUMO Hen30eKHOro BRIBOZA:
JaMbHEeUIITNM IIaroM CTaHeT POXKJeHNe CBepXPasyMHbIX MallllH.

* CorsracHO LIeHTpy 110 M3y YeHUIO 9K3UCTEHIINAMbHEIX pUCKOB (KeM6puAK), TAKOBBIMU CYH-
TAIOTCA IOTEHI[UAIbHbIE YyTPO3HL AJI YeJI0BeYeCTBA: NCKYCCTBEHHBIM HHTEJJIEKT, U3MeHe-
HUe KJIMMaTa, A7lePHOe Opy»Kue, GUOTEeXHOJIOTUH.
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BO/IBITMHCTBO MTEPBOIIPOXO/IEB He MOAAEPKUBAIN 3apOK/aBIeecs B 001e-
cTBe GEeCITOKONCTBO, CYMTAasI MTOJHOM epyHA0MH, 6yTO UX MMPOEKTH HeCyT B cebe
ompe/ieIeHHBIM PUCK /15 YesoBedyecTBall. HUKTO M3 HUX HU Ha CJIOBaX, HU Ha Jie-
Jie — HY OJJHOT'O Cepbe3HOr'0 UCCJIe/IOBAaHUA Ha 3TY TEMY — He IIBITAJICS OCMBIC-
JIUTH HU TPEBOTY 110 TOBOAY 6€30MacHOCTH, HU ATUYECKHEe COMHEHU A, CBSI3aHHBIE
C CO3/JaHMEM UCKYCCTBEHHOT'O MHTEJJIEKTA U MTOTEHIINATBHOTO JOMUHUPOBAHUA
KOMIIBIOTEPOB; ZIAHHBIH HaKT BHI3BIBAET YAUBJIEHUE Zlake Ha poHe XapaKTEPHBIX
JUIS TOH 3TIOXY HE CJIMIIIKOM BBICOKMX CTaH/ZAPTOB OLIEHKU HOBBIX TEXHOJOTH 2.
OcTaeTcs TOJMbKO HAZIEATHCS, YTO KO BDEMEHH, KOT/Ia UX CMEJIBIA 3aMBICE]T B UTOT'e
BOIIOTUTCS B JKWU3Hb, MBI HE TOJIBKO CyMEEM JOCTHYb JOCTOMHOIO HAyYHO-
TEXHUYECKOT'O OIbITa, YTOOBI HEHTPaJIN30BaTh B3PIBHOE Pa3BUTHE UCKYCCTBEH-
HOT'O WHTEJIJIEKTa, HO U MOAHUMEMCS Ha BBICOUYANIINUI yPOBEHB MpodeccruoHa-
JIU3Ma, KOTOPOE COBCEM He IMOMEINAET, €CJIM YEJOBEYECTBO XOUET MEPEXUTH
MIPUIIECTBUE CBEPXPA3yMHBIX MaIlllH B CBOU MUD.

Ho mpex/ie ueM o6paTUTh CBOU B30p B GyayIiee, 6bI7I0 ObI TTOJIE3HO KOPOTKO
HAIIOMHUTDb UCTOPUIO CO3ZIaHUA MAIIMHHOT'O UHTEJIEKTA.

[yTb Haoexapl 1 OTYaAHWA

Jlerom 1956 roza B lapTMyTCKOM KoJLIe/Xe cobpainch Ha AByXMeCAYHBIH ce-
MUHAaP JeCATh YIEHBIX, 00beAMHEHHBIX OOLUUM HHTEPECOM K HEHPOHHBIM CETSIM,
TEOpHU aBTOMATOB U UCCJIEIOBAaHUIO MHTEJIEKTA. BpeMs poBesenus JapTMyT-
CKOTO CeMHHAapa OOBIYHO CYMUTAIOT TOUKOM OTCYeTa HOBOW 06JIaCTU HAYKU —
M3y4YeHUs UCKYCCTBEHHOTO MHTEJJIEKTA. BOJIBIIMHCTBO €0 YYaCTHUKOB MO3/IHEE
6yayT MPU3HAHBI OCHOBOIIOJOXHUKAMU 3TOTO HalpaBieHusA. HacKoJIbKO ONTH-
MUCTUYHO yUeHble [sAfenu B Oyayliee, TOBOPUT TEKCT ux obpainenus B PoHz
Poxdennepa, cobnpaBiuiics GUHAHCUPOBATh MEPOIPUATHE:

Hamun npepnonaraeTca NpoBecTyi CEMUHApP MO NCC/IEA0BAHMIO NCKYCCTBEHHOTO UHTENNEK-
Ta, KOTOPbIN NPOANMTCA ABa MecALa 1 B KOTOPOM MPUMYT yyacTue JecATb yyeHbiX... M3-
yyeHvie Bonpoca byaeT onupaTtbCa Ha NPEeANoNoXKeHre, YTO Ha CerofHALIHUI AeHb CyLie-
CTBYET NPUHLMNMaNbHaA BO3MOXHOCTb MOAENMPOBAHWA NHTENNEeKTa, MOCKONbKY Ternepb
Mbl B COCTOAHMM TOYHO ONMCaTb Kax/blil acnekT 06yyeHna MallnHbl 1 Ilobble OTINYNUTESb-
Hble MPU3HAKM YMCTBEHHOW AeATeNbHOCTW. byfeT npesnpuHATa nNonbiTka onpeaennTb
nyTH, Kak pa3paboTaTb MaLLUHY, CMTOCOOHYIO NCMONb30BaTb A3bIK, POPMUPOBaTL abCTpaKLmN
1 KOHLenuuu, pelaTtb 3agayn, cefyac AOCTYMHble NULLb YeNoBeYeCKoMy yMy, N caMopas-
BMBaTbcA. Cumtaem, YTo fOObEMCA CyLIeCTBEHHOrO Nporpecca B peleHnn OTAebHbIX
YKa3zaHHbIX Npobnem, ecnu TlwaTenbHO oTobpaHHasA rpynna cneunanncToB NoayymT Bo3-
MOXHOCTb TPYAUTBLCA coobLla B TeYeHMe neTa.
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[Tocsie 3TOXaMbHOT'O COOBITHSA, OTMEUYEHHOTO CTOIh SHEPIUYHBIM IIPOJIOTOM,
MIPOIILJIO WIECTHAECAT JIET, 38 KOTOPBIE UCCIEA0BAHUSA B 06IaCTU UCKYCCTBEHHOTO
WHTEJUIEKTa IIPeOooeNy HeJleTKUH MyTh: OT IPOMOIJIACHOTIO aXKHUOTaXa /o Ia-
JeHUs UHTepeca, OT 3aBbIIIEHHBIX OXKUJAHUN K OOMaHyTHIM HaeXJaM.

[TepBHIi IEpHO/ BCeOOIIEero BOOAYIIEBIEHNUA Havaucsa ¢ JJapTMyTCKOTO ce-
MuHapa. [To3zHee ero riaBHbIN opranusarop J>koH MakkapTy onucas 3To BpeMs
KaK 370Xy BIOJIHE YCIEIIHOTO OCBOEHUs B AyXe JETCKOTO «CMOTpPH, MaMm, be3
PYK Mory!». B Te sasekue roZsl y4eHble BRICTPAUBAIU CUCTEMBI, LIeJIbI0 KOTOPBIX
OBLJIO OTIPOBEPTHYTH JOBOJBHO YaCcTO 3BYUYaBIINE YTBEPXKEHUS CKEITHUKOB,
OyZTO MaIlIMHBI «<HU Ha YTO He CITOCOOHBI». YTOOBI MapupoBaTh yaap, UCCAEN0-
BaTeJI1 UCKYCCTBEHHOI'O MHTEJIEKTa pa3pabaThiBaay HeOOIbIINE IPOrPaMMBI,
KOTODBIE BHITIOTHSIU JieficTBYe X B YCJIOBHOM MUKPOMUpE (4€TKO OIpeZieIeHHOMN
OTpaHUYEHHOU 00JaCTH, IpeJHA3HAYEHHOU /I IEMOHCTPALIUU YIPOIIeHHON
Bepcuu TpebyeMOro MoBeZeHUsI), TEM CaMbIM JOKa3bIBasl MPaBUJIbHOCTbh KOH-
LeNIINY Y T0Ka3bIBas MPUHIIUITHAIBbHYIO BO3MOXXHOCTD BHITIOJTHEHUA TeHCTBUA
X mammHaMu. OffHa U3 TaKUX PaHHUX CUCTEM, Ha3BaHHAA «JIOTMK-TeOPETHK»
(Logical Theorist), cmoria foka3aTh GOJBLIYIO YAaCTh TEOPEM U3 BTOPOT'O TOMa
«OcHOBaHUU MaTeMaTUK®» (Principia Mathematica) Anpdpega Yaritxena u bep-
TpaHa Paccena*; mpuyeM 0oZHO U3 Z0KAa3aTeJIbCTB 0KAa3aJ0Ch U3AIIHEE OPUTH-
HanapHOrO. TeM caMbIM y4eHble, IPOAEeMOHCTPUPOBAB CIIOCOOHOCTh MAIlIWHBI
K I€AYKIUY U CO3/IaHUIO0 JIOTUIECKUX TIOCTPOEHUI, CYyMeTu pa3BesiTb Mud, 6yATo
OHA «MBICJIUT JUIIb TudpaMu». 3a «JIOTHK-TeOpeTUK» II0CIej0BaIa IporpaMma
«YHUBepCcaJbHBIA pemarenb 3azady» (General Problem Solver, GPS), npeaHa-
3HaUYeHHas pellaTh, B IPUHINIE, M06YI0 GopMasbHO oNpesesieHHYIO 3aJavqy.
BBLIN CO3ZaHbl CUCTEMBI, KOTOPBIE CIIPABJIAJIUCH C TAKMMU NMpobaeMaMu, KakK:
MaTeMaTHu4YecKHe 33laull YHUBEPCUTETCKUX KYPCOB IEPBOro rojia ob6ydeHUs;
BU3yaJIbHBIE T'OJIOBOJIOMKH IO BBISIBJIEHHUIO reOMeTPUYECKUX aHAJIOTHU, IIPU-
MeHseMBbIe TIPY TPOBEPKe TI0Ka3aTe isl MHTEJIEKTa; IPOCThie BepbabHble 3aa9u
o anre6pel®. Po6ot «Tpscyuka» (Shakey) — HasBaHHBIN Tak M3-3a BUOpanuu
BO BpeMsA paboTH — IT0Ka3aJ, YTO MallvHa MOXET IPOJYyMbIBATh U KOHTPOJIU-
pOBaTh CBOIO ABUTATEJbHYI0O aKTUBHOCTH, KOT/A JOTHYECKOe MBIIIJIEHUE CO-
BMEIIEHO C BOCITPUATHEM OKPYKaIIeH felicTBUTeNbHOCTHS. [Iporpamma ELIZA
IIpeKpacHO UMUTHpOBaJja oBeieHue IicuxoTepamneBTal’. B cepeante 1970-x roZoB

* Anvgped Yaiimxeod, bepmpan Paccen. OcHoBaHUA MaTeMaTuKH. B 3 T. / Iloz peg. I'. T1. fIpo-
Boro, [0. H. PagaeBa. Camapa: Camapckuii yHuepcuret, 2005-2006.
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nporpamMa SHRDLU mpozieMOHCTpHpOBaia, Kak CMOZAETUPOBAHHBIN pOOOT
B CMO/IEJTUPOBAHHOM MUpPE CIOKOMHO MaHUNYIUPYET 0ObEMHBIMU reOMEeTPU-
YeCcKUMHU GUTyPaMHU, He TOJIBKO BBIIIOTHASA HHCTPYKIIUY ITOJIb30BaTE s, HO ¥ OT-
Bevyas Ha €ro BOMPOCHI'®. B mocieayoliye AecATUIETUS ObLIA CO3JaHbl MPO-
IPaMMBI, CHOCOOHBIE COYMHATD KJIACCUYECKYI0 MY3BIKY Pa3HBIX KaHPOB, PEIIaTh
po6JIEMBI KIMHUYECKOH JUarHOCTUKY OBICTPEE U YBEepEHHEE Bpaueli-CTaXepoB,
CaMOCTOSITEJIBHO YIIPaBJIATH aBTOMOOUIISIMU U ZIeJIaTh TaTEHTOCIIOCOOHBIE 30-
6perenus’. [logBUIaCh Jake UHTEJIEKTyalbHasi CUCTEMa, BbIZIaBaBIIas OPH-
TUHaJbHBIE MyTKU?® (He CKa3aThb, YTOOBl YPOBEHB OBLI BBICOK, HO ZIETH, KaK
TOBOPAT, HAXOAWIU UX 3a0aBHBIMU).

OzHaKO MeTO/Ibl, XOPOIIO 3apeKOMeH/[0BaBIINe cebs pU pa3paboTKe Tex mep-
BBIX, IPAKTUYECKU JA€MOHCTPAI[MOHHEIX, 006pa3loB MHTE/IEKTYATbHBIX CHUCTEM,
He y/IaBaJIoCh IIPMMEHUTD B TEX C/IyYasnX, KOr/ia pedb 3aX0/1JIa O ITMPOKOM CIIEKTpe
mpobisieM u 6osiee TPyAHBIX 3aadax. OfHa U3 IPUYMH 3aKII0Yaaach B KOMOUHA-
TOPHOM B3PBIBE, TO €CTh CKAYKOOOPa3HOM POCTe KOJIMIeCTBA BO3MOXKHBIX BAPUAHTOB,
KOTOPbIE PUXOAUIOCH U3yYaTh C TIOMOIIBIO CPE/ICTB, OCHOBAHHBIX Ha IIPOCTEHUIIIEM
MeToze mepebopa. DTOT METO/, XOPOIIO cebsI MPOSABUI Ha MPUMepe HECJIOXKHBIX
3aJjay, HO He TIOAXOAWII /i UyTh Oojiee TPyAHBIX. Hampumep, A pelieHus Teo-
PEMBI C I0Ka3aTETbCTBOM JJIMHON B IMATH CTPOK CUCTEME JIOTUYECKOTO BBIBOJA
C OZIHUM IIPABUJIOM U IIATHIO aKCHOMaMU TPeboBasIoCh IPOCTO IPOHYMEPOBATH BCe
3125 BO3MOKHBIX KOMOWHAIIWH U TIPOBEPUTD, KaKasl U3 HUX IPUBEJET K HY)KHOMY
3aKJIIOUEHNIO. VIcuepIBIBarONTII IOMCK TaKKe paboTas A1 ZOKa3aTeIbCTB AJIMHON
B IIECTb UJIM CEMb CTPOK. Ho MoMCK MeTOZ0M HOIHOTrO epebopa BO3MOXKHEIX Ba-
PHAHTOB HaYMHAaJ IPOOYKCOBBIBATh, KOIZA IpobyieMa yClIoXKHIach. BpeMs s
PpellleHr s TEOPEMBI C I0KA3aTeIbCTBOM HE B IIATh, a IATHJECAT CTPOK Oy/IET OTHIOAb
HE B JIeCATh pa3 OoJIbIlle: eCIU UCIOIb30BaTh MOJMHBIN TIepebop, TO MOTpebyeTcs
npoBepuTh 5°° = 8,9 x 10°** BO3MOXXHBIX ITOCIeI0BATeTbHOCTEN — BBIUUCIUTETBHO
HEMBICIMAs 3a/lavya Zjaxke s CAMOTO CBEPXMOIIIHOTO KOMITBIOTEpA.

YToOBI CIIPABUTHCA C KOMOWMHATOPHBIM B3PBIBOM, HYKHBI aJTOPUTMEI, CIIO-
COOHBIE aHAJM3UPOBATh CTPYKTYPY LieJeBOW 06JIaCTH U UCIIOJIb30BaTh IPEUMY-
IecTBa HAKOIJIEHHOT'O 3HAHUSA 33 CUET IBPUCTUYECKOTO ITOUCKA, J0JTOCPOYHOTO
IIJTAHUPOBAHUSA U CBOOOAHBIX a6CTPAKTHBIX IIPECTABIEHUH, — OZJHAKO B IIEPBBIX
MHTEJIEKTya bHBIX CUCTEMAaX BCe TepeyrcIeHHble BO3MOXKHOCTU ObLIM pa3pa-
60TaHBI IOBOJILHO II0X0. KpoMe Toro, 13-3a psiZia 06CTOATENHCTB — HEYJOBJIET-
BOpUTEIbHbBIE METOABI 06PabOTKYU HEOIIPeIeIEHHOCTH, HICIIOIh30BaHUE HEYETKUX
U MPOU3BOJIbHBIX CUMBOJHUYECKUX 3aMUCel, CKYJOCTh JaHHBIX, Cepbe3HBIE
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TeXHUYECKHe OTPaHUYEeHUs 10 06'beMY MaMATU U CKOPOCTH IIPOI[eCcopa — CTpa-
Jaja obmiasi MpoU3BOAUTETHHOCTb 3TUX cucTeM. Oco3HaHUE MPOOIEM MTPUIILIO
K cepeauHe 1970-x romoB. OCMBICIEHME TOTO, YTO MHOTHE IIPOEKThl HUKOTJA
He OIPaBAIOT BO3JIOXKEHHBIX Ha HUX OXUAAHUN, 006YCIOBUIIO IIPUXO/, TIEPBOH
«3UMBI UCKYCCTBEHHOT'O WHTEJIIEKTa»: HACTYIUJ TIEPUO/ perpecca, B TeUeHUe
KOTOPOT'O0 COKPaTUJIOCh GUHAHCUPOBAHUE U BBHIPOC CKENTHUIIM3M, a caMa HJes
UCKYCCTBEHHOTO MHTEJIJIEKTA MepecTasa ObITh MOAHOM.

Becna BepHyzach B Hauase 1980-x roZioB, Korzia B AMOHUY PEININ TPUCTYITUTD
K CO3/IaHUI0 KOMITbIOTEpa MATOro TMokojeHus. CTpaHa cobupaiach COBEPIIUTD
MOIIHBIM OPOCOK B OyAylllee U cpa3y BBIUTH Ha CBEPXCOBPEMEHHBIN YPOBEHD TEX-
HOJIOTUYECKOT'O Pa3BUTHUs, pa3paboTaB apXUTEKTypy MapajelbHbIX BBIYUCTH-
TeJIbHBIX CUCTEM /IJISI CBEPXMOITHBIX KOMITBIOTEPOB € GYHKIIUAMU UCKYCCTBEHHOTO
WHTEJIEKTA. DTO ObLIa XOPOIII0 GMHAHCHPYeMasi TPaBUTEIbCTBEHHAS TPOrpaMMa
C TIpUBJIEYEHNEM KPYIHBIX YAaCTHBIX KOMIIAHUU. [oABIeHNE TPOEKTA COBIIAJIO
€O BpEMEHEeM, KOT/Ia SITOHCKOE MTOCJIEBOEHHOE Yy/I0 TPUKOBBIBAJIO K cebe BHUMAaHUE
BCEro 3araZiHOr0 MHUpa: MOJIUTHYECKHUE U JeJIOBble KPYTH C BOCXUILEHUEM U Tpe-
BOT'OM CJIEZIVJIH 3a yclieXaMu SITIOHUH, CTPEMSICh pa3raiaTh CEKPETHYIO GopMyTy
ee SKOHOMUYECKOT0 B3JIeTa U Ha/lesiCh BOCIIPOU3BECTH ee y cebst ;oma. Kak Tobko
SImoHMSA penrnia THBECTUPOBATh OTPOMHBIE CPEZICTBA B MU3yYeHNE UCKYCCTBEHHOT'O
UHTeJJIEKTa, ee IpUMepy MocIeZoBaal MHOTYE BHICOKOPA3BUTHIE CTPAHBI.

B mocezyromiyie roApl MUPOKOE pacIpocTpaHeHUe MOMYUUIN IKCNepmHble cu-
cmeMbl, TIPU3BAaHHbIE 3aMEeHUTh CIIeIINATUCTOB-IKCIIEPTOB IIPU pa3pelieHu Mpo-
6JIeMHBIX CUTyaIuii. OHU MPeACTaBIIIN COOO0M aBTOMATU3MPOBaHHBIE KOMITBIOTED-
HBIE CHICTEMBI, ITPOrPaMMbI KOTOPBIX a3 pOBaIMCh Ha Habope MPaBJL, TO3BOJISTIONTHAX
pacrno3HaBaTh CUTyallUU U JieJIaTh IIPOCThIe JIOTUYeCKHe YMO3aKIoueH s, BBIBOAS
ux 13 6a3 3HaHWH, COCTaBJIEHHBIX CITEITHATMUCTAMU B COOTBETCTBYIOIIUX IIPEMETHBIX
00J1acTAX Y NepeBeIeHHBIX Ha GOPMaJIbHbIN MaITUHHBIN S3bIK. BTN pa3paboTaHbl
COTHU TaKUX SKCIIEPTHHIX crcTeM. OJHAKO BBIICHUIOCH, UYTO OT HEOOJIBIIUX CUCTEM
TOJIKY MaJio, a 60jiee MOIITHbIE OKA3aJIUCh CIUIIKOM I'POMO3JKUMHU B TIPUMEHEHU N
U IOPOTOCTOSAIIUMHU B pa3paboTKe, arrpobalvyl U MOCTOSTHHOM ob6HoBIeHUH. Clie-
[MAJTMCThI TIPUIILIA K BBIBOAY, YTO HEMPAKTUYHO HCIIOIb30BATh OT/JETBHBIN KOM-
MBIOTED /JIS1 BBITOJTHEHUS BCET'O OZTHOM ITPOrpaMMbl. TaKUM 00pa3oM, yiKe K KOHILY
1980-X TOZOB 3TOT IEPUO/ MOA'bEMA TOXKE BBIZOXCA.

STMOHCKW TPOEKT, CBA3aHHBIN C MOSIBJIEHNEM KOMIThIOTEPA IATOr'0 TIOKOJIEHU S,
B IPUHIIKIIE, IPOBAJIUJICS, KaK U aHaJoru4dHble paspaborku B CIIIA u EBpore.
HacTymnwia BTopas 3MMa MCKYCCTBEHHOT'O MHTEJIEKTA. Terleph MaCTUTHIN KPUTUK
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MOT BIIOJIHE 06OCHOBAHHO ITOCETOBATh, YTO, MOJI, «BCSI UCTOPUS UCCJIEJOBaHUN
HMCKYCCTBEHHOI'O MHTEJIJIEKTA BILJIOTH 10 CETOJHALIHErO JHA CKIaAbIBaeTCA U3 Ue-
peZbl OTZAebHBIX SIIN30/0B, KOTZa, KaK IPaBUJIO, OYeHb yMepeHHas yjaJya Ha Uc-
KJIIOUUTETHHO Y3KOM y9acTKe paboThI IOBOJBHO CKOPO 060paurBaeTCs MOJHOM
HECOCTOSITeJIbHOCTBIO Ha 6oJiee IMUPOKOM II0JIe, K MCCIeI0BAHUIO KOTOPOT'o, Ka-
3aJ10Ch OBI, TTOOIIPSLI IIepBOHAYAIBHBIN ycIeX»?!. YacTHbIE HHBECTOPHI CTapayCh
Jep:KaTbCs Ha MOYTUTEIBHOM PACCTOSHUU OT JIOOBIX HAYMHAHUN, MUMEBIINX
Masleiiliee OTHOIIEHHE K ITpobjeMe UCKYCCTBEHHOI'0 MHTeIeKTa. Jlake B cpefie
y4eHBIX U GUHAHCUPOBABUIMX WX OpraHU3alui caM 3TOT TEPMUH CTaj
He’KeJlaTeJbHbIM?2.

OfHaKo TeXHUYEeCKU IIporpecc He CTOosAJI Ha MecTe, U K 1990-M rozam BTopas
3UMa UCKYCCTBEHHOT'O MHTeJIIEKTa CMeHUJIAach OTTelle blo. Bemlecky onTuMu3ma
CII0COOCTBOBAJIO OSABJIEHNUE HOBBIX METO/IOB, KOTOPEIE, Ka3aI0Ch, IPUAYT Ha CMe-
HY NPUBBIYHOMY JIOTUYECKOMY MPOTPaMMUPOBAHUIO — OOBIYHO €r0 UMEHYIOT
WJIN «CTapbIi JOOPBIN MCKYCCTBEHHBI WHTEJJIEKT, UK «KJIACCHYECKUN HUCKYC-
CcTBeHHBIH nHTe/IeKT» (KVIM). DTa TpaguIiMoHHAasA apajurma IporpaMMHUpO-
BaHUs ObLIa OCHOBAHA Ha BBICOKOYPOBHEBOU MaHUIYJIAUYA CUMBOJAMU U J0-
CTUIJIA cBoero pacusera B 1980-e rozpl, B IIepHo/, YBIeYeHUs SKCIEPTHBIMU
cucteMamu. HabupaBuive IOMyAsPHOCTb UHTEJIEKTYaIbHbBIE METO/bI, HAIIPU-
Mep, Takue Kak HelpOHHbIe CeTH U I'eHeTHYecKue aJrOpUTMBL, IIoZaBaay Ha-
JIe’K /1y, UTO BCe-TaKM yzacTca npeozosneTs npucymue KM HegocTaTky, B 4acT-
HOCTH, €r0 «yS3BUMOCTb» (MaIlrHA OOBIYHO BBHIZABaja IOJTHYIO 6ECCMBICTHILY,
€CJIM TIPOTPAaMMHUCT Jiesial XOTs 6Bl 0OJHO OMKO0YHOe IpeAnookeHue). HoBble
MeTOZBI OTJINYAJIUCD JIyUIlel TPONU3BOAUTENbHOCTHIO, TOCKOIBKY OOJIbIIIE OIU-
pajiuch Ha eCTECTBEHHBIM MHTe/UIEKT. Hampumep, HeHipOHHbIE CeTH 06JaZaiu
TaKUM 3aMeyaTeJbHBIM CBOMCTBOM, KaK OTKa30yCTOMYMBOCTE: HEOOIBIIOE Ha-
PylLIeHHe IPUBOANIIO NI K HE3HAYUTEIbHOMY CHIDKEHHIO Pab0TOCTIOCOGHOCTH,
a He TIOJTHOU aBapuM. Ellle BaxkHee, YTO HEHPOHHBIE CETU IIPEACTABIAIN COO0M
caMooObyJaromuecs NHTeJUIEKTYalbHbIE CUCTEMBI, TO €CTh HAKAILJINBAJH OIIBIT,
YMEJH JeIaTh BBIBOJBI U3 0000IIEHHBIX IPUMEPOB U HAXOJUTh CKPBITHIE CTaTH-
CTHUYeCKHe 00pa3bl BO BBOAVMBIX JaHHBIX?. DTO ZeJ1aI0 CETU XOPOIIUM UHCTPY-
MEHTOM JIJIs pellleHus 3a7ad kiaccudukaluy U paclo3HaBaHus ob6pasos. Ha-
MpUMEp, CO3/1aB ONpeJieIeHHBIM Habop CUTHAJbHBIX JaHHBIX, MOXHO OBLIO
00y4nTh HEHPOHHYIO CETh BOCIPUHUMATh U PACIIO3HABATh aKyCTUYECKHUE OCO-
6EeHHOCTH MTOJBOAHBIX JIOZIOK, MUH K MOPCKUX obUTaTeel ¢ 60JIbIIel TOYHOCTHIO,
YeM 5TO MOTIJIM JeJaTh CIeNUaJUCTH, — IIPUYEM CHCTEMa CIIpaBJsiach Oe3
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BCAKUX [TPe/IBAPUTENbHBIX BEIACHEHUH, KaK¥e HYKHO 3a/1aTh ITapaMeTPhl, YTOOBI
VYUTBHIBATh U COMOCTAB/IATD T€ WU MHbBIE XapaKTEPHUCTUKH.

XoTs1 MPOCTHIE MO/IETY HEHPOHHBIX CETEH ObLIN U3BECTHBI € KOHIIAa 1950-X TO-
[IOB, peHeccaHC B 3TOM 06JacTy HavyascsA MOCJIe CO3JaHusa MeToZa 0O6paTHOTO
pacrpoCcTpaHeHUsI OMIUOKU, KOTOPBIN MO3BOJUI 06yYaTh MHOTOC/IOWHEIE HEH-
poHHBIe ceTu?*. Takue MHOT'OCJIOMHBIE CETH, B KOTOPBIX UMeJICA KaK MUHUMYM
O/IH TIPOME>KYTOUYHBIHN («CKPBITBII») CJIOM HEUPOHOB MEXK/Y CIOSMU BBOZIA U BhI-
BO/Ia, MOTYT OOYYUTHLCS BBIITOJTHEHHUIO TOPA3/i0 OOJIBIIEr0 KOJMYeCcTBA GYHKIUH
110 CpaBHEHUIO ¢ UX 6ojiee MPOCTHIMU TMpeAIllecTBeHHUKaMu?®. B coueTaHUU
C MOCJeHUM TIOKOJIEHMEM KOMITBIOTEPOB, CTABIINX K TOMY BPEMEHU HaMHOT'O
MOIIIHee U [IOCTYIIHEE, 3TU YCOBEPIIEHCTBOBAHUSA aJTOPUTMa 00yUeHUs TI03BO-
JIVJTY WH)XEHEepaM CTPOUTh HEWPOHHBIE CETH, JOCTATOYHO YCIEIIHO pellaioIue
MpaKTUYeCKre 3aZlauy BO MHOTUX 00J1acTsX MpUMeHeHU .

I[To cBOoMM cBolicTBaM U GpyHKIIMOHAIBHOMY CXO/ICTBY C 6MOJIOTYEeCKUM MO3-
rOM HEWPOHHBIE CETH BBITOAHO OTIMYAJIUCh OT JKECTKO 3a/IJaHHOU JIOTUKU U YA3-
BUMOCTHU TPAAWLIMOHHBIX, OCHOBAHHBLIX Ha OIpeZeIeHHbIX MPaBUIaX CUCTEM
KHWU. KoHTpacT okasasca HaCTOJbKO CUJIBHBIM, UTO lake BO3HUKJIA OYepeHasd
KOHIIEMIH A KOHHEKTUBHUCTCKOM MOJIe/TH; CaM TEPMUH KOHHeKMuguam* ocob6eHHO
ofYEPKUBAJ BaXXHOCTh MacCOBO-TIapaljieIbHON 06paboTKU CyOCHUMBOIBHOM
nHbopmanuu. C Tex Mop 06 UCKYCCTBEHHBIX HEUPOHHBIX CETSAX HAMUCAHO bosee
CTa MATUIAECATU THICAY HAYYHBIX PabOT, a caMU CETH MPOAOJIKAIOT OCTABAThCS
Ba>XHBIM METO/IOM B 06JIaCTH MaIlIMHHOT'O 00y4eHUS.

Eme ogHUM GaKTOpOM, MPUOIU3UBIINM MIPUXOZ OUepeJHON BECHBI UCKYC-
CTBEHHOTO WHTEJNJEKTa, CTalu TeHETUYECKUU ajJrOPUTM U TeHeTHUdecKoe
MIPOTPaMMHPOBaHUe. DTU PA3HOBU/HOCTU METOZIOB SBOFOITMOHHBIX BEIYUCIEHUN
MTOJTYYMJI ZIOBOJIBHO IMTUPOKYIO U3BECTHOCTD, XOTSI, BO3MOXKHO, C HAYYHOU TOYKHU
3pEeHUS He TPUOOPETU CTOJIb OOJIBIIOTO 3HAYEHHW I, KAaK HEHPOHHBIE ceTU. B 3BO-
JIIOLIMOHHBIX MOZIEJISIX B IEPBYIO OYepeib CO3/JaI0TCS HavyaJbHbIE MTOMYISAIUY TEX
VIV UHBIX pelieHu (MOTyT OBITh MO0 CTPYKTYPHI IAHHBIX, TUOO0 MPOrpaMMBI
06paboTKU IJaHHBIX), 3aT€M — B pe3yJIbTaTe CIyIaliHOM My Tally U PA3MHOXKEHU
(«CKpeIMBaHU») UMEIONTUXCS MTOMYIAINN — TeHEPUPYIOTCS HOBBIE MTOMY/IAITHN.

* KoHHexmueu3m, Wi KOHHEKIMOHU3M (connectionism), — MOZeIUPYyeT B CETAX MBICTHU-
TeJIbHBIE U TIOBEIEHUECKUE SIBJI€HUS U3 B3aUMOCBSI3aHHBIX MPOCTHIX JJIEMEHTOB; Ha ca-
MOM /ieJjie TIOHATYE KOHHEKTUBU3MAa BO3HUKJIO HAMHOTO PaHbIIE CAMUX UCKYCCTBEHHBIX
HeWPOHHBIX CUCTEM; KaK IOJX0/ OH IIPUMEHSETCs He TOJBKO B 00JIaCTH UCKYCCTBEHHOTO
WHTeJJIEKTa, HO U B prtocodru co3HAHUS, ICUXOJIOTUY, KOTHUTUBUCTHKE.
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[TleproayyecKy BC/IeICTBYE IIPUMEHEHM KPUTEPHsA 0T60Pa (110 HATNYUIO LIETE€BOM
byHKUMY, i QYHKITUY IPUTOJHOCTH) KOJMYECTBO MOMYISAIUN COKpallaeTcs,
YTO I103BOJIAET BOMTU B HOBOE ITIOKOJIEHUE JINIIB JIYYIINM pellleHuAM-KaHuaTaM.
B xozie ThicAY UTepalnuii cpefHee KauyecTBO PelleHN U B IOMYIALUN TOCTEIIeHHO
noBbImaeTcsa. C MOMOIIBIO TTOZOOHBIX aJITOPUTMOB FeHepUPYIOTCS CaMble IIPO-
JAYKTUBHBIE IIPOTPAMMBI, CIIOCOOHBIE OPUEHTUPOBATHCS B BECbMa LIIMPOKOM KpyTe
BOIIPOCOB; IIPUYEM OTOOpPAaHHBIE PEIIeHUs WHOT/IA Ha yAWBJIEHUE MONTYyYaloTCs
HOBAaTOPCKUMHU U HEOXXUJAHHBIMY, 4Yallle HAIOMUHAOIUMU €CTeCTBEHHYIO CU-
CTeMY, HexKeJIM CMOZIeIMPOBAaHHYIO YeJIOBEKOM CTPYKTYPY. Bech mmpoliecc MOXeT
IIPOUCXOZAUTD, 110 CYTH, 63 yJacTus 4eJ0BeKa, 3a UCKII0UeHUEM CIIydaeB, KOrza
HEeoOX0MMO Ha3HAUUTb IeJIeBYI0 GYHKI[HIO, KOTOPAs, B IPUHIIUIIE, OIIPEAETSAETCS
oueHb NpocTo. OZHAKO Ha MPAKTUKE, YTOOBI IBOJIOLIOHHEBIE METOABI paboTanu
Xopolio, TpebyroTcsa U npodeccHoHaNbHble 3HAHUSA, ¥ TaJlaHT, 0COOEHHO MpHU
CO3ZIlaHUU TIOHATHOTO dopMaTa MpeACTaBIEeHUA JaHHBIX. be3 addeKkTuBHOrO
MeToZa KOAMPOBaHUA pellleHU-KaHAu/aToB (TeHeTHUeCcKOro A3bIKa, aeKBaTHOI'0
JIATEHTHOM CTPYKTYPe IieJIeBoi 001aCTH) SBOJIIOIIMOHHBIH ITPOLIECC, KAaK IIPaBHIIO,
iy 6eCKOHEYHO OJIy)KZaeT B OTKPHITOM ITIOMCKOBOM IIPOCTPAHCTBE, UJIU 3aCTpe-
BaeT B JIOKaJbHOM oNTHMyMe. Ho fake Korza HalijleH NMpaBUIbHBIN dopmaT
Mpe/ICTaBJEHUs, SBOMIOLNOHHEIE BEIYUCIEHUS TPeOYIOT OTPOMHBIX BBIYKUCIIU-
TeJIbHBIX MOIHOCTEH U YacTO CTAHOBATCA XKEPTBOM KOMOWHATOPHOTO B3pBIBA.

Takme nmpuMepsl HOBBIX METOZIOB, KaK HEHPOHHBIE CeTH U TeHeTUYecKue ajl-
TOPUTMBI, CyMeJIi CTaTh aTbTEPHATUBOM 3aKocHeBIIel napagurme KV u motomy
BBI3BAIN B 1990-€ roZbl HOBYIO BOJIHY MHTepeca K MHTEeJIJIEKTYaJIbHBIM CUCTEMAaM.
Ho y MeHda HeT HaMepeHU HU BO3aBaTh UM XBasy, HU BO3HOCUTH Ha ITbeJiecTal
B y1ep6 ApyruM MeToilaM MaIllnHHOro 06ydeHus. I1o cyuiecTBy, OAHUM U3 IIaB-
HBIX TEOPETUYECKUX AOCTIKEHUH MOCAeJHUX ABaJlaTH JEeT CTajlo fACHOe Io-
HUMaHUe, YTO BHENITHE HECXOIHbIe MEeTO/bI MOT'YT CYUTATHCSA OCOOBIMHU CIIydasiMU
B paMKax o01el MaTeMaTryeckoi Mozenu. CKajkeM, MHOTHE THUITh UICKYCCTBEHHBIX
HEHWPOHHBIX CETEH MOT'YT PacCMaTPUBAThCS KaK KJ1acCUPUKATOPHI, BHITOTHSIOIIHE
onpeZieJileHHble CTAaTUCTUYeCKHe BbIUMCAeHUA (OLleHKa IO MaKCUMYyMY
mpaBAomnoZo6us)?®. Takas TOUKA 3peHUs IO3BOJISIET CPABHUBATH HEHPOHHBIE CETU
¢ 60JIee IMUPOKUM KJIACCOM aJITOPUTMOB /11 00y 4eHU s K1acCuGpUKATOPOB IO MPH-
MepaM — JlepeBbsA MPUHATHUA pelleHUM, MOZAeIN JIOTUCTUIYECKOU perpeccumu,
MeTOZBI OIIOPHBIX BEKTOPOB, HANBHbIE OaliecOBCKUeE KIaCCHUPUKATOPHI, METOABI
6srkatinero cocesa?’. TOYHO Tak Ke MOXKHO CYUTATh, YTO '€HETUYECKUE aJIT0-
PUTMBI BBIIOJHAIOT JIOKAJbHBIM CTOXaCTU4YECKUM MOUCK C BOCXOXJEHHUEM
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K BepILMHE, KOTOPBIH, B CBOIO OYEPE/Ib, ABJISAETCS IIOJMHOKECTBOM OoJiee Mmpo-
KOT'0 KJIacca aJropuTMOB OITUMU3anuu. Kax il 13 3TUX aJrOPUTMOB IIOCTpOe-
HUA KIaccuPUKATOPOB WU ITOMCKA B IIPOCTPAHCTBE pelIeHN UMeeT CBOH cob-
CTBEHHBIN HAOOp CUJIBHBIX M CIAOBIX CTOPOH, KOTOPBIE MOTYT OBITH M3Yy4YEHBI
MaTeMaTUYeCKU. AJITOPUTMBI Pa3IudaloTcsa TPeOOBAHUAMU KO BPEMEHU BhI-
YUCJIEHU ¥ 06bEMY TAMATH, TIPEAII0IaraeMbIMU 06JIaCTAMU TPUMEHEH U, JIET-
KOCTBIO, C KOTOPOU B HUX MOXKET OBITH BKJIIOUEH CO3/[aHHBIN BOBHE KOHTEHT,
a Tak)Ke TeM, HACKOJBbKO IIpO3padeH JJis CHEI[UaJINCTOB MeXaHU3M UX paboTHI.
3a cymMaTOXOl MaIIMHHOTO 06yYeHUs U TBOPUECKOT'O PelleHUs 3aZad CKPHI-
BaeTcs HAbOp XOPOILIO MOHATHBIX MaTeMaTUYeCKUX KOMIIPOMUCCOB. BepurnHoi
SABJISETCSA UZeaJbHbIH 6alieCOBCKUIN HabJII0JaTeNb, TO €CTh TOT, KTO UCIIOJIb3YeT
JOCTYIIHYIO eMy UHPOPMALHNIO ONTUMATbHBIM C BEPOATHOCTHON TOUKH 3PEHUS
crioco6oM. OZiHAKO 3Ta BepIIMHA HEJOCTHIKMMA, OCKOIbKY TPEOYET CIUIIKOM
6OJIBLTNX BEIYUCIUTENBHBIX PECYPCOB IIPU peau3ali Ha peaJbHOM KOMITBIOTEPE
(cm. Bpe3ky 1). TakuM 06pa3oM, MOXKHO CMOTPETh HAa UCKYCCTBEHHBIA MHTEJIIEKT
KaK Ha MOUCK KOPOTKUX IyTeH, TO eCTh KaK Ha CIIOCO6 MpUOIU3UTHCS K baiie-
COBCKOMY HZleasTy Ha IpUeMJIEMOe PACCTOTHUE, IOKEPTBOBAB HEKOTOPOH ONTHU-
MaJIbHOCTBIO MJTH YHUBEPCAJIBHOCTbIO, HO IIPY TOM COXPAHUB ZIOBOJIBHO BHICOKUH
YPOBEHb [IPOU3BOAUTEIBPHOCTY B NHTEpeCYIollel nccieoBaTensa 00IacTH.
OTpaxkeHre 3TON KapTUHBI MOXKHO YBHJETh B pabOTax, BHIIIOJHEHHBIX B II0-
cJleZIHVE IBAJLIATh JIET Ha IpadOBBIX BEPOATHOCTHBIX MOZEJAX, TAKUX Kak Oaiie-
COBCKMe ceTH. baiiecoBckue ceTH SBJIAIOTCA CIIOCOOOM CXKATOTO IIPe/CTABIEHUS
BEpOATHOCTHHIX U YCJIOBHO HE3aBUCUMBIX OTHOIIEHUH, XapaKTepHBIX [/ oIpese-
JieHHoU obsacTu. (Vcrmomb30BaHye TaKUX HeE3aBUCHUMBIX OTHOIIEHUN KPUTUYECKU
BaXKHO /IJIs1 PelleHus Tpob1eMbl KOMOHHATOPHOTO B3PHIBA, CTOJIb YK€ BaXKHOH B CIIy-
Yyae BepOsATHOCTHOI'O BBIBOZIA, KaK U IPH JIOTUYECKOU AeAyKunu.) Kpome Toro, oHU
CTaJIX 3HAYMMBIM UHCTPYMEHTOM /ISl IOHUMAHUS KOHIEIIUY TPUIUHHOCTH,

BPE3KA 1. ONTUMAJIbHbI/A BAMECOBCKUIA ATEHT

MNneanbHbl 6aecoBCKMIA areHT HauMHaeTCA C 3afjaHUA «anpUOPHOro pacnpeaeneHns
BEPOATHOCTU», TO €CTb OYHKLUMUN, NPUMUCbIBAOLWEN ONpeaeneHHY0 BEPOATHOCTb BCEM
«BO3MOHbIM MUPamM» — UHaye roBops, pe3ysibTaTaM BCeX CLieHapreB, N0 KOTOPbIM MOXeT
MEHATBLCS MUP%. ANPUOpPHOE pacrpefeneHne BEPOATHOCTY BKITIOUYaET B Ce651 MHAYKTUBHOE
CMelleHune, To ecTb 6onee NPOCTbIM BO3MOXHbBIM MUpaM NpUcBanBaeTca 6onee BblCOKas
BepoATHOCTb. (OaUH 13 cnoco6oB GopmasibHO onpeaenuTb NPOCTOTY BO3MOXHOIO MMpa —
NCMoJb30BaThb MOKasaTeNlb KOIMOrOPOBCKOWM CNOMHOCTW, OCHOBaHHbIN Ha AJIIHE MaKCu-
ManbHO KOPOTKOW KOMMbIOTEPHOW MPOrpamMmbl, reHepupytoLLen NosiHoe onncaHrne 3Toro
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Mupa’.) Mpy 3Tom B anpriopHOM pacnpefeneHnn BepOATHOCTM YUUTBIBAKOTCSA NiloOble 3Ha-
HUA, KOTOPble NMPOrPaMMUCTbI XKeNaloT NnepeaaTb areHTy.

Mocne Toro Kak areHT MoJsily4yaeT co CBOMX CEHCOPOB HOBYI MHMOPMALIMIO, OH MeHSET
pacnpegeneHne BEPOATHOCTH, «0OYyCNIOBNMBasA» pacnpeaeneHne C y4eTom 3TON HOBOM UH-
dopmauun B cooTBeTCTBMU C Teopemoli baeca®. ObycnoBnvBaHMe — 3To MaTemaTuyecKas
onepauus, KOTopas 3aK/YaETCA B MPUCBOEHU HYNIEBbIX 3HAUEHWI BEPOATHOCTN TEM MUPaM,
KOTOpbIe He COrNAcylTCA C NMOyYeHHON nHbopMaLmeid, 1 HopManm3auumn pacnpeneneHns
BEPOATHOCTU OCTaBLUMXCA BO3MOXHbIX MUPOB. Pe3ynbtaToM CTaHOBUTCA «anocTepriopHoe
pacnpegeneHne BepoATHOCTM» (KOTOPOEe areHT MOXEeT KCMOoMb30BaTb B KauecTBe anpuop-
HOro Ha criegytolem ware). lo Mepe TOro Kak areHT NPOBOAUT CBOU HabntoaeHus, pacrpe-
JeneHue BepOoATHOCTY KOHLIEHTPUPYETCA Ha BCe CUITbHee CXKMMatoLLEMCA Habope BO3MOXKHDBIX
MMPOB, KOTOPbIE COFMACYOTCA C MOMYYEHHbIMU CBUAETENLCTBAMU; U CPEAUN STUX BO3MOX-
HbIX MUPOB HaNbONbLUYO BEPOATHOCTb BCErAa MMEIOT Camble MPOCTbIe.

O6pa3Ho roBops, BEPOATHOCTb MOXOXa Ha MNECOK, PacCbiNaHHbIN Ha 6osblioM nncTe 6y-
maru. JInct pasfeneH Ha obnacTu pasnMyHOro pasmepa, Kaxxaaa 13 KOTOpbIX COOTBETCTBYeT
O[IHOMY 13 BO3MOXHbIX MUPOB, Npuuyem o6nacT GonbLuel NIowaan 3KBrBaneHTHbl 6onee
npocTbiM Mupam. MNpeacTaBbTe TakxKe CION Necka unm noboro NOpPoLLKa, NOKPbIBaOLLEro
6ymary, — 3TO 1 eCTb Halle anpriopHoe pacnpefeneHrie BepoAaTHOCTW. Korga nposoanTca
HabniogeHe, B pe3ysibTaTe KOTOPOro UCKIIYAOTCA Kakue-To 13 BO3MOXKHbIX MUPOB, Mbl you-
paem NecoK 13 COOTBETCTBYIOLUX ObBNacTeln 1 pacrpefenseMm ero paBHOMepPHO Nno obsacTaMm,
«oCTaLMMCA B Urper. Takum o6pa3om, obLuyee KonMyecTBO Mecka Ha NNCTe OCTaeTcA Hews-
MEHHbIM, MPOCTO MO Mepe HaKoM/eHVs HabMIOAEHN OH KOHLEHTPYPYETCA BO BCE MEHbLUIEM
KonuyecTBe obnactei. 3gecb NpeacTaBieHO onrcaHne obyyYeHns B ero caMoM YMCTOM BUAe.
(YT06bI paccumTaTbh BEPOATHOCTb 2UNOME3bI, Mbl POCTO N3MEPAEM KOIMYECTBO MecKa BO BCEX
06/1aCTAX, COOTBETCTBYHOLLVX BO3MOMXHbBIM MU PaM, B KOTOPbIX 3Ta rMnoTe3a UCTVHHA.)

Wtak, Mbl onpegenvny npasuio obyyeHus. Ytobbl nonyunTb areHTa, Ham notpebyetca
TaKe NPaBWJIo NPUHATUA peLleHrit. na SToro Mbl HaaenAaem areHTa «PpyHKLMEN NONe3HOCTHY,
KOTOpasi MPUCBANBAET KaXZoOMy BO3MOXKHOMY MUPY OMNpefenieHHoe Yyncio. ITo Yo npea-
CTaBnsAeT cobol »KeflaTelbHOCTb COOTBETCTBYIOLLEro MMpa C TOUKM 3peHrsa 6a3oBbix Npeano-
yTeHui areHTa’2. (UYTo0bl BbIABUTL AEMCTBME C MAaKCUMASIbHOWN OXKIMAAEMON NONIE3HOCTBIO, areHT
Mor 6bl COCTaBUTb CMMCOK BCEX BO3MOXHbIX JEMCTBUIA. A 3aTeM paccumTaTb YCIIOBHOE pac-
npepeneHne BePOATHOCTY C YYETOM KaXKAoro AeicTBrA — TO eCTb pacrnpepeneHve BeponT-
HOCTW, KOTOPOE CTano 6bl CiefiCTBMEM OOYCIIOBNVBaHNA TEKYLLETO pacnpefeneHis BEPOATHOCTA
nocnie HabnoaeHNa 3a pe3ynbTaTamMmy 3TOro AeNCTBUA. M HaKOHel, paccunTaTb OXKMUAAemyto
LleHHOCTb AeICTBUA MOXHO Kak CYMMY LIeHHOCTel BCeX BO3MOMHbIX MUPOB, YMHOMEHHbIX
Ha YCJTIOBHYIO BEPOATHOCTb STUX MUPOB C YYETOM OCYLLECTBIIEHNA AeiCTBUA®.)

MpaBuno obyuyeHns 1 NPaBUIO NPUHATAA PELIeHW 3afaloT «onpeaeneHne onTuMarb-
HOCTW» areHTa. (B CyLHOCTYM TaKoe Xe onpegeneHne onTMManbHOCTY LUMPOKO UCMONb3yeTcA
B VICKYCCTBEHHOM VIHTENIIEKTE, SMMCTEMONOMU, G1NOCOPUMN HayKI, SKOHOMUKE U CTaTUCTV-
Ke**) B peanbHOM MUpe TaKoro areHTa noslyunTb HEBO3MOXKHO, MOCKOJIbKY AJA NPOBEAEeHNS
HeoOXOAMMbIX PACYETOB He XBAaTUT HUKAKUX BbIUMCIUTENbHBIX MOLLHOCTe. JTio6as nonbiTka
cfienatb 3TO NPVBOANT K KOMOMHATOPHOMY B3pbiBY BPOAE OMMCAHHOTO HamMu NPV 06CYKAEHNM
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KNW. YT0o6bl NpefcTaBuTb 3TO, PaCCMOTPUM KPOLLEYHOE NMOAMHOXKECTBO BCEX BO3MOMHbIX
MVPOB, COCTOALLEE 3 EANHCTBEHHOTO KOMMbIOTEPHOIO MOHWUTOPA, BUCALLEro B 6€CKOHEYHOM
nycTom npoctpaHcTBe. PaspelueHne moHnTopa — 1000 x 1000 nukcenen, Kaxabln N3 KOTO-
PbIX MOCTOAHHO UM CBETUTCA, UK HET. [laxke Takoe MOAMHOXECTBO BCEX BO3MOXKHbIX MUPOB
HEBEPOATHO BEJSIMKO: KOMMUYECTBO BO3MOXKHbIX COCTOAHVIN MOHUTOPA, paBHoe 2(1000 1000 npa-
BOCXOAUT 06bem BCex BbIUMCIIEHUIA, KOTOPble Koraa-nnbo OyayT BbIMOHEHbI B 0603prMOi
BceneHHow. To eCTb Mbl He MOXeM [laxe NPOCTO MPOHYMepPOBaTb BO3MOXHbIE MVPbI B STOM
He6O/bLLIOM NMOAMHOKECTBE BCEX BO3MOXHbIX MVMPOB, HE FOBOPA Y>Ke 0 TOM, YTOObl NpoBecTr
KaKkuie-To 6onee C/IoKHbIE PacyeTbl MO KaXXAOMY U3 HUX.

Ho onpepeneHne onTManbHOCTU MOXET MMETb TEOPETUUECKUN UHTepeC, faxe He-
CMOTpPSA Ha HEBO3MOXKHOCTb ero ¢pusndyeckon peanunsaumm. OH NpeacTaBnseT cobol CTaH-
[apT, C KOTOPbIM MOXHO COOTHOCUTb 3BPUCTMYECKME annpOoKCMMaLUm U KOTOPbIN NHOTAA
Mo3BosiAeT HaM CyAUTb, Kak MMEeHHO NocTynu 6bl ONTUManbHbIA areHT B TOW WA UHOW
cutyaummn. C HeKOTOPbIMW anbTepHATVBHLIMK ONpefesieHNAMN ONTUMANbHOCTN Mbl elle
BCTPETMMCA B ABEHAALLATON rnase.

OZHO M3 IPEeNMYIIECTB CBA3U 3aZja4y 00Y4YeHU B ONpesie/IeHHBIX 00/IacTaX
c obieit 3asavyeii 6alieCOBCKOTO BHIBOJJa COCTOUT B TOM, YTO 3TU HOBBIE aJIrO-
PUTMBI, Aesatonire 6aiiecOBCKU BbIBOJ, 60see 3¢GeKTUBHBIM, HEMEJIEHHO
TIPUBOZSAT K MIPOTPECCY BO MHOXKECTBE Pa3IUYHBIX obacTeil. Hampumep, MeToz
MonTe-Kapsio HemocpeACTBEHHO MPUMEHSIETCS B MAalIMHHOM 3peHUU, poboTO-
TEeXHUKE U BHIYUCIUTETHHOU reHeTHKe. Ellle 0[HO MpenMyIecTBO 3aKII0UaeTCs
B TOM, YTO UCCJIEA0BATENSIM, PAOOTAIONINM B PA3JIUYHBIX 0GJIACTSX, CTAJIO IPOIIE
00BeIMHATH Pe3yNbTaThl CBOUX U3bICKaHU. ['padoBbIe Mozieu U GaliecoBCKUe
CTATUCTUKU TPEACTABISAIOT cOO60M 06Imuil GOKyC HcCaeIoBaHU B TaKUX 06J1a-
CTAX, KaK MalIMHHOE OOy4YeHUe, CTaTucThuieckas usrka, bnonHbpopmMaTuka,
KOMOMHATOpPHAS ONITUMU3ALNA U TEOPUS KOMMYHUKAIIUKU®®. 3aMeTHBIH Tporpecc
B MAalIMHHOM OOyYeHWH CTaj CJIeACTBHEM HCIO0Jb30BaHUS (pOpPMaIbHBIX
pe3yJIbTaToOB, M3HAYaIbHO TIOJyYeHHBIX B APyrux obsactax Hayku. (KoneuHo,
MalMHHOe 00ydYeHUe 3HAYUTENbHO BBIUTPAJIO OT MOSBIEHUs 6osiee GBICTPBIX
KOMITBIOTEPOB U ZIOCTYITHOCTH OOJIBIINX HAOOPOB JaHHBIX.)

MocnegHue OOCTVKEHNS

Bo MHOTHX 06J1aCTAX A€STENTbHOCTH YPOBEHb UCKYCCTBEHHOTO MHTEJIIEKTA YIKe
MIPEBOCXOAUT YPOBEHD Y€JIOBEUECKOTO. [I0SBUINCH CUCTEMBI, CIIOCOOHBIE HE TOJIb-
KO BECTH JIOTUYECKHE UTPBI, HO M OZIEPKUBATh IT00€e bl Ha/| IFAbMU. [[puBeieHHAS
B Tabs. 1 uHbopMaIusa 06 OTAENbHBIX UTPOBBIX MIPOTPaMMax JeMOHCTPUPYET,
KaK pasHoobOpasHble BUABI M mobex1atoT YeMITMOHOB MHOTUX Ty PHUPOB®C.

[MoynTatb ONMcaHue, peLeH3umn U KynuTb Ha cainte M®a
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Ta6nuua 1. VirpoBble NporpaMmbl C UCKYCCTBEHHBIM MHTEIEKTOM

Wawkn

YpoBeHb nHTen-
neKTa Bbille ye-
NnoBeYecKoro

KomnbloTepHana nrpa B WaLKW, HanncaHHas

B 1952 rogy Aptypom Camysnem 1 yCoBepLUEHCTBO-
BaHHaA uM B 1955 rofly (Bepcmsa BKJOYana Moayib
MaLUNHHOIO 00yyYeHws), CTana NepBON UHTENNEKTY-
anbHOW Nporpammon, KoTopas B byayLiem HayuuTca
urpatb nydlle csoero cosgatena®. Mporpamma «Yu-
Hyk» (CHINOOK), cosgaHHas B 1989 roay rpynnoii
[xoHaTaHa Weddepa, cymena B 1994 rozy o6bl-
rpaTb AENCTBYIOLEro YeMNMOHa M1Mpa — MNepBblIi
cnyyan, korga MalluHa ctana nobegutenem B odu-
UManbHOM YemrnroHaTe Mupa. Te e pa3paboTumnku,
MCNosib30BaB anropuTm Noucka «anbda-6eTta otce-
YeHue» B 6ase AaHHbIX Ana 39 TP/H SHALWNUNENR,
npeactasunu B 2002 rogy onTMMasnbHY0 BEPCUIO
Urpbl B WALLIKM — 3TO Nporpamma, Bcerga Bblou-
patowas nyywunin us xogos. MNpasusbHble xoabl 06e-
NX CTOPOH NPUBOAAT K HNYbel*®

Hapabi

YpoBeHb nHTen-
NeKTa Bbille ye-
NOBEYECKOro

KomnbioTepHas mnrpa B Hapabl, co3faHHadA B 1970 rogy
XaHcom bepnvHepom 1 HaszBaHHasa um BKG, B 1979 ro-
[y CTana nepBov MHTENNEKTYanbHOW NPOrpaMMon,
obbirpaBLuel YeMnMoHa Myipa B NokasaTe/lbHOM maT-
Yye — XxOTA BNocneacTsnn cam bepnvHep npunucol-
Ban 3Ty nobepny yaauHo GpOLLIEHHbIM KOCTAM®.
Co3paHHas B 1991 roay [xepangom Tesaypo npo-
rpamma TD-Gammon yxe B 1992 rogy gocTturna
TaKoro ypoBHA MacTepCTBa, YTO MOr/ia CPas3nTbCA
Ha yemnuoHaTe mmpa. Pagn camocoBeplleHCTBOBA-
HVA Nporpamma NOCTOAHHO Urpana cama c cobon,
npuuyem Tesaypo ncnonb3osan Takyto Gopmy ykpe-
nasLwero obyyeHuns, Kak MeTo BPEMEHHbIX pas-
MUnin‘e,

C Tex nop nporpammbl As Urpbl B HAPAbI MO CBOE-
My YPOBHIO B 3HaUMNTeNIbHOWN CTEMNEHN NPeBOCXOAN-
NN NYYWrX UFPOKOB Mupa®

«DBPUCKO»
B KOCMMNYye-
cKol 6utBe
Traveller TCS

YpoBeHb nHTeN-
NIeKTa Bbille ye-
JIOBEYECKOro

B COTPYAHUYe-
CTBe C CaMnm
yenoBekom*?

Lyrnacom JleHaTom B 1976 roay 6biia co3gaHa npo-
rpamma «3Bpucko» (Eurisco), npepcraBnasLas co-
6011 HaboP IBPUCTUYECKUX, TO €CTb JIOTNYECKMX,
npasun («ecnn — To»). B TeueHne asyx net (1981,
1982) 3Ta 3KCNepTHadA cMCTEMA BbIUFPbIBasa Yem-
nuoHat CLUA no ¢paHTacTuueckon urpe Traveller TCS

[MoynTatb ONMcaHue, peLeH3umn U KynuTb Ha cainte M®a
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(MeXKranakTmyeckoe CpakeHune); opraHmM3aTopbl Aa-
e MeHANW NpaBufia Urpbl, HO HUYTO HE MOTJIO OCTa-
HOBUTb NOGEAHOrO LWeCTBUA «IBPUCKO», B pe3yfbTa-
Te OHU NPUHANW pelleHre 6oblue He JonycKaTb
«IBPUCKO» K YUYacTuio B YemnuoHate®. [ina noctpo-
€HUNA CBOEro KOCMMYecKoro ¢psiota 1 cpakeHms

C Kopabnamu NPOTMBHMKa «IBPUCKO» NCMOSb30Bana
3BPUCTUYECKNME NPaBKna, KOTopble — B NpoLecce
camoobyyeHnAa — KOppeKT1poBana 1 ynydliana
npy NOMOLWY APYTUX IBPUCTUYECKMX NPaBU

PeBepcn
(«OTenno»)

YpoBeHb nHTen-
neKTa Bbllle ye-
NnoBeYecKoro

Mporpamma ana urpsl B peBepcu Logistello Bbiurpa-
na B 1997 rogy noapAfd WecTb NapTuiM y YeMnmnoHa
mMupa Takacn Mypakamn*

LaxmaTbl

YpoBeHb nHTen-
NeKTa Bbille Ye-
noseyvyeckoro

LWaxmaTHbI cynepkomnbioTep Deep Blue B 1997 ro-
Ay Bbirpan y yemnuoHa mupa lappun Kacnaposa,
Kacnapos, xoTa 1 umen npeTeH3nmn K cosgatenam
MalLLUWHbI, BCe-TaKM 3aMeTu/ B ee urpe npobnecku
WCTMHHOrO pa3syma 1 TBopueckoro nogxopa®. C tex
nop MrpoBble LWaxMaTHble MPOrpaMmbl MPOAOKAIOT
COBepLUEHCTBOBATbLCA

KpoccBoppabi

MNpodeccmoHanb-
Hbl YpPOBEHb

Mporpamma Proverb B 1999 rogy ctana nyuweii cpe-
AV NporpaMm ANA pelleHna KPoCcCBOPAOB CpefHero
ypoBHAY.

Co3paHHas B 2012 rogy MaT1Tom lH36eprom npo-
rpamma Dr. Fill Bowna B rpynny nyywyx y4acTH/KOB
yemnuoHaTa CLUA no kpocceopaam. (Mokasatenun
nporpammbl He 6b1n ctabunbHbiMmuy. Dr. Fill ngeans-
HO cnpaBuiacb C KPOCCBOPAAMM, CUATaBLLUUMIKCA
Hanbonee CNOXHbIMY CPefit yYaCTHUKOB-NOAEN,

HO OKa3anacb 6eccunbHa nepep HeCcTaHAAPTHLIMY,
B KOTOPbIX BCTPEYannChb C/I0Ba, HanvcaHHble 3aj0M
Harepega, 1 BOMPOChI, PAacronoXeHHble Mo fuaro-
Hanm*.)

«CKkpabn»
(«pyaunT»)

YpoBeHb nHTen-
NeKTa Bbille Ye-
noseyvyeckoro

Mo coctoaHuio Ha 2002 rog nporpammbl 4518 Urpbl
B CJI0Ba MPEBOCXOAAT NyYLLNX UFPOKOB CPeau
nopen*

Bpuax

YpoBeHb nHTen-
neKTa He ycTyna-
€T YPOBHIO Jlyu-
LUINX NTPOKOB

Mporpammbl Ans urpbl B 6pnax «KoHTpaKT»
K 2005 rogy pocturny ypoBHsa npodeccmoHannsma
NyYLIMX UTPOKOB cpeam nogein°

[MoynTatb ONMcaHue, peLeH3umn U KynuTb Ha cainte M®a
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Cynepkom-
nblotep IBM
Watson B Te-
nenepepave
Jeopardy!

YpoBeHb nHTen-
NeKTa Bbllle ye-
noBeyecKoro

IBM Watson, co3gaHHbin B IBM cynepkomnbloTep
c cuctemoit MW, B 2010 rogy obbirpan KeHa [xeH-
HuHrca n bpapa PaTTepa — ABYX pekophACcMeHOB
Jeopardy!'. Jeopardy! — TeneBn3snoHHasa nrpa-
BUKTOpPVIHA C MPOCTbIMM BOMPOCaMM U3 o6nactu
ncTopun, MIUTEPATYpbI, CNOpPTa, reorpadun, Macco-
BOW KynbTypbl, HAYKM 1 Npoy. Bonpocbl 3agatoTca
B BMAE MOACKA30K, MPU 3TOM YacTo UCNOSb3yeTca
urpa cnos

Mokep

YpoBeHb pasHbil

MrpoBble nporpammbl Ajsi MOKepa Ha CeroaHALWHNN
[eHb HECKOJIbKO YCTYMAloT NyULWIM UFPOKaM B Te-
Xacckuii xonaem (nonynsapHasa pasHOBUAHOCTb Mo-
Kepa), HO NPeBOCXOAAT Nofel B HEKOTOPbIX APYrnX
Pa3HOBMAHOCTAX UTPbI*?

MacbsAHC
«CBo6ogHanA
AYyenKka»
(«Conurep»)

YpoBeHb nHTen-
neKTa Bbille ye-
NoBeYeCcKoro

Pa3BuTre 3BPUCTUUECKNX aNTOPUTMOB MPYBENO

K COo34aHMI0 Nporpammbl Ans nacbsHca «CBoboaHasn
Aveika» (Free Cell), KoTopasa okasanacb cuibHee
UFPOKOB CaMOro BbICOKOro ypoBHA*3. B cBoel 0606-
LLleHHOI Ppopme 3Ta UrpoBasi MPorpamMmMa ABNAeTCA
NP-nonHon 3agavei.

lNo

YpoBeHb CunbHO-
ro Urpoka-
nobutens

Mo cocToaHmio Ha 2012 rog cepua Nnporpamm Ana
urpbl B ro «[13eH» (Zen) — ncnonb3oBaB fepeBo
noucka metogom MoHTe-Kapno u TexHonorny ma-
WMHHOIO 06yYeHnsa — nosnyuuna wecton gaH (pas-
pAa) B GbICTPLIX Urpax>*. DTO ypOBEHb BECbMA CUJIb-
Horo nobuTena. B nocnegHue rogbl rposble
NporpaMmMbl ro COBEPLUEHCTBYIOTCA CO CKOPOCTbIO
nprYMepHO oAVH faH B rof. Ecnu atoT Temn pa3su-
TUA COXPAHUTCA, TO, CKOPEee BCEro, Yepes fecATb net
OHV NMPEeB30MAYT YeMMMOHa Mrpa Cpeau naei

Bpsiz iu cerogHs JaHHbIe GAKTHl CMOTYT ITPOM3BECTH XOTh KaKOe-TO BIleyar-
snenue. Ho 3To o6ycioBleHO TeM, YTO HAIIW Ipe/CTaBJeHUs O cTaHJapTax He-
CKOJIBKO CMeIlleHbl, TOCKOJIbKY MBI y>Ke 3HAKOMBI C TEMU BBIJAIOU[UMUCS JOCTU-
JKEHUSMU, KOTOPbIE TOSBUIUCH TOCJIE OMMCHIBAEMBIX COOBITHI. B mpexxHue
BpeMeHa, HalpuMep, mpodeccuoHaibHOE yMEHHUE IaXMaTUCTa CIUTAIOCH BBIC-
IIMM IIPOsIBJIEeHUEM YMCTBEHHOM JleATeTbHOCTU YesioBeka. HekoTopble cielinaaiu-
cTHI KOHIIa 1950-x rozioB cuuTanu: «Eciu Korga-HUOYAb MOJYIUTCS CO3AaTh
VZAAQUHYI0 MALIUHY JJIS UTPHI B IIaXMAaThl, BO3MOXKHO, JIIOAY TIOCTUTHYT CyTh CBOMX
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WHTEJUIEKTYaJbHbIX YCUINN»>". B Halle BpeMs Bce BRIMIAAUT UHade. OcTaeTcs
JINIIB corIacuTheA ¢ JpKoHoM MakKapTH, KOrZla-TO IOCEeTOBABIIUM, YTO «CTOUT
cuCTeMe HOPMaJIbHO HavaTh paboTaTh, KAaK ee cpa3y IepecTaloT Ha3kBaTh HC-
KYCCTBEHHBIM MHTEJJIEKTOM»"®,

OnHaKo MOsABJIEHNE UHTEJIEKTYaTbHBIX IIAXMATHBIX CUCTEM He 06epHYJIOCh
TeM TOPXKECTBOM pa3yMa, Ha KOTOpOe MHOTHe PACCUUTHIBAJIU, — U 3TO UMEJO
ompezeeHHOe 00BsICHeHHE. II0 MHEHHUIO YUYEHBIX TOTO BPEMEHU — MHEHUIO,
HaBepHOe, He6e30CHOBATEIbHOMY, — KOMITBIOTED CTaHeT UTPATh B HIaXMaThl
HapaBHe C TpOCCMelicTepaMy, TOJbKO KOrza OyzZeT HazeleH BBICOKUM 00uuUM
YpoeHeM WHTEJIEKTyaabHOTO pa3BUTUAY. Ka3amoch Obl, BEIUKUH IIaXMaTHUCT
JIOJ’KEH COOTBETCTBOBATh HEMAaJIBIM TPeOOBAaHUIM: UMETH KPENKYIO TeOpeTHYe-
CKYIO OATOTOBKY; OBITH CHOCOOHBIM OIIEPHPOBATh AOCTPAKTHBIMU IIOHATHUIMU;
CTpaTernvyecKy MBICJUTD U pa3yMHO ZIeHiCTBOBAaTh; 3apaHee BEICTPAUBATh XUTPO-
YMHBIE KOMOUHAINY; 00IaZaTh AeIYKTUBHBIM MBILIIIEHUEM U Ja)Ke YMETh MO-
JeIMpoBaTh XOZ MBICJAU IPOTHUBHUKA. OTHIOAb. BBRIACHNUIOCH, YTO JOCTATOYHO
pa3paboraTh njeaTbHYyI0 IIaXMaTHYIO IPOIPAMMY Ha OCHOBE aJIFOPUTMA C Y3KO-
LIeJIeBBIM Ha3HaueHueM®. Ecjiu mporpaMMy IOCTaBUTh Ha ObICTPOAEHCTBY IO
IIpoIleccop — a CKOPOCTHBIE KOMITBIOTEPHI CTAJIU AOCTYIIHH y3Ke B KOHIle XX Be-
Ka, — TO OHa JEeMOHCTPUPYeT BeCchbMa CHJIbHYIO Urpy. OfHAKO MOAZOGHBIN HUC-
KYCCTBEHHBI MHTEJJIEKT CIUIIKOM OAZHOOOK. OH HUYEero Apyroro He yMeerT,
KpOMe KaK UTpaTh B IIaXMaThl>’.

B apyrux ciaydasx u3ydeHUs U NPUMeHEeHUs HCKYCCTBEHHOT'O MHTeJIEKTA
BBIABUJIMCH NPOOJIEMBI 60JIee C0X#CHO20 Nopsdka, 9eM OXU/JAJNI0Ch, IIO3TOMY
Y pa3BUTHE IIIJIO 3HAYUTENBHO MeiieHHee. [Ipodeccop JoHanbg KHYT, KpyIHEH-
IIWH CIenHaIuCT B 06JIaCTU IPOrPaMMUPOBAHUSA U BBIUUCIUTEIHHON MaTeMa-
THUKHU, C yAUBJIEeHUEM 3aMeTU: «/ICKyCCTBEHHBIM UHTEJJIEKT, IIPeyCIieB CerofHsA
BO BCeM, TZie TpebyeTcs ,,pa3yM”, HeclmocoOeH Ha Te JeHCTBUsA, KOTOPhIE JIIOAU
Y JKMBOTHBIE COBEPINAIOT ,,0€3/[yMHO", — 3Ta 33/la4a OKa3aJachk ropaszio TpyzAHee!»%0
3aTpyZHEeHUs BBI3BIBAJa, HANpUMep, pa3paboTKa CUCTEMBI YIpaBJIeHUd
moBesieHreM poOOTOB, a TaK)Ke Takue UX QYHKIUM, KaK paclo3HaBaHUE 3pU-
TeJIbHBIX 00pa30B M aHaau3 0OBbEKTOB IIPU B3aUMOJEHCTBUU C OKPY’KaIOIIel
cpezoil. TeM He MeHee U c/ieIaHO OBLIIO HEMaJIO, U IIPO/I0JIKAeT IIOHBIHE [ie1aThCs,
npuyeM paboTa UZeT He TOJNbKO HaJl Pa3BUTHUEM IIPOTPAaMMHOI0 06eCTIeueHU —
IIOCTOSTHHO COBEPIUIEHCTBYIOTCS allllapaTHbIe CPe/CTBA.

B ozguH paj ¢ ucciejoBaHNeM UHCTUHKTHBHOT'O IIOBeIeHU A MOKHO IIOCTaBUTh
JIOTUKY 3ZPaBOr'0 CMBICJIA ¥ MOHUMAaHUE €CTECTBEHHBIX S3BIKOB — SBJIEHUA,

[MoynTatb ONMcaHue, peLeH3umn U KynuTb Ha cainte M®a
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KOTOpBIE TOKe OKa3aJUCh He CaMBIMU JIETKUMU JJIA CUCTEM HCKYCCTBEHHOTO
vHTeeKTa. Celiyac MPUHATO CYUTATh, YTO PeEIIeHUe TMOAOOHBIX HMpobiieM
Ha yPOBHE, COIIOCTaBUMOM C YeJIOBeYeCKUM, ABJsieTcsa Al-TiosiHOM 3aaueit — To
€CTh UX CJIOKHOCTb SKBUBAJEHTHA TPYAHOCTU pa3pabOTKU MAlIWH, TAKUX XKe
VMHBIX ¥ PA3BUTBIX, KaK JII0Au® . VIHBIMU CJIOBAaMU, €CJIU KTO-TO 0obbemcs ycnexa
B co3gaHuu MU, ciocoOHOro MOHMMATh €CTECTBEHHBIN A3bIK TaK e, KakK I10-
HUMaeT ero B3pOCJIbIi 4eloBekK, TO, Ckopee BCero, OH Wu yxe coszan VU, ko-
TOPBII MOXKET /lelaTh BCe, Ha YTO CIIOCOOeH desloBeYeCKUH pasyM, Wiu Oyzer
HaXOZUTbHCA B IIaTe OT €ro CO3JaHUsI%2,

BbIcOKMIT YPOBEHb UT'PHI B IIIAXMATHI, KaK 0Ka3aJ0Ch, ZOCTIKUM C ITOMOIIBIO
WICKJTFOYUTEIBHO IPOCTOr0 aJrOpUTMa. Bo3HUKaeT cobia3H CIuTaTh, OYATO U APY-
r'He CIIocOOHOCTH, HATIpUMeED 061Iee yMeHUe OCMBICTUBATD UM HEKOTOPBIE OCHOB-
Hble HaBBIKU IIPOTPAaMMHUPOBAHM, MOXKHO TaK)Xe 0OECIeUUTh 3a CYET HEKOEro
VAUBUTENBHO HECTIOXKHOTO aaropuTMa. To 06CTOSATETBCTBO, YTO B OTIPeieTeHHbBIT
MOMEHT ONTHUMAaJIbHas IPOAYKTUBHOCTD IOCTUTAETCS B Pe3y/IbTaTe IPUMEHEHU
CJIOKHOT'O MeXaHH3Ma, BOBCE He 03HAYaeT, UYTO HU OJ[MH IIPOCTON MeXaHHU3M He CIIO-
cobeH ZiesaTh Ty ke paboTy TaK ke XOPOIIIOo U Aajke jydile. [IToseMeeBa cucremMa
Mupa (B LieHTpe BceseHHOM HaXoAWTCA HEMMOABMKHAA 3eMJIsd, a BOKPYT Hee Bpa-
matotcsa ComHile, JIyHa, IJIaHETH U 3Be3/bl) BhIpa)kasa IpeJCcTaBleHre HayKU
00 yCTpoicTBE MUPO3/JaHUA Ha IIPOTKEHUH THICAYN JIeT. YTOObI Ty dille OO bACHATD
XapaKTep JBW)KeHUsS HeOECHBIX TeJl, YIeHBIE OT BeKa K BEKY YCJIOKHSIU MOZAETb
CUCTeMBEI, 100aBJsAsa BCe HOBble U HOBBIE SIIUIIMKJIBIL, 32 CUET YEro IMOBBIIIAJACH
TOYHOCTb ee ITPOrHO030B. [IpUIIo BpeMs, U Ha CMeHY reolleHTpHUYecKo MIpHIIIa
TeJINOIIeHTPUYECKas CUCTeMa MUpa; Teopus KomepHuka Obl1a HAMHOTO IIPOIIE,
a nmocsie fopabotku ee Kemiepom craia v MPOrHOCTUYECKH OoJiee TOIHOI®.

B coBpeMeHHOM MUpe MeTOJbl HCKYCCTBEHHOT'O WHTEJIEKTa HCIOIb3YIOT
CTOJIb ITUPOKO, YTO BPSAZ JIU IjeJiecooOpa3Ho pacCMaTpUBATh 3/leCh Bce 061acTu
UX TIPUMEHEHUs, HO HEKOTOpbIe CTOUT YIOMSHYTh, YTOOBI JaTh 0bllee Ipe-
CTaBJIeHMe 0 MaclITabe pacpoCcTpaHeHus caMoi uzeu. [IoMUMO ITpe/icTaBIeHHBIX
B TabJI. 1 IOTMYeCKUX UT'POBBIX [IPOI'PAaMM, CETOAHSA Pa3pabaThIBAIOT: CIyXOBbIE
ammaparel Ha 06ase ajropuTMOB, OTQUJIBTPOBHIBAIOMUX (GOHOBHIM ILIyM;

* Al-nonnas 3adaua (rae Al — artificial intelligence («<MCKycCTBEHHBIN UHTEJIEKT»)) — He-
(dbopmasbHBINM TEPMUH, KOTOPBIN puMeHseTcsa B Teopuu VU mo aHasmoruu ¢ NP-mogHbIM
KJaccoM 3az1a4. [1o cyIiiecTBy 03HavaeT 3aa4y CO3JaHUsI UCKYCCTBEHHOI'O MHTEIJIEKTA Ye-
JIOBEYECKOT'O YPOBHSI.
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HaBUTAI[MOHHBIE CUCTEMBI, 0TOOparkarolye KapThl ¥ I0ZCKAa3bIBAOLINE MAPIIPYT
BOAUTEJNAM; pEKOMEeH/aTe/IbHble CUCTEMBI, IIpeZjlararplie KHUI'Y U My3blKaJlb-
HBle aJbOOMBI [T0JIH30BATENAM HAa OCHOBE aHANM3a UX HNPEeABIAYIIUX MOKYIIOK
U OLIEHOK; CUCTeMBI TOAIeP>KKHU IPUHATHA MeIUIIUHCKUX pellleHUH, IoMoraloIye
BpayaM, HallpuMep, AHArHOCTUPOBATh PAK MOJIOYHOM KeJe3bl, TI0A6HPaTh Bapu-
AHTBHI JIeYeHHUA U pacudpoBhIBATh 3JIeKTPOKAPAUOTpaMMEL. B HacTosIee BpeMs,
KpOMe MPOMBINITIEHHBIX PO6G0TOB, KOTOPHIX Y2Ke O6O0JIbIlle MUJIUOHA, TIOSBUINCH
caMble pa3Hble POOOTHI-TIOMOITHUKY: JOMAIIHUE ITUTOMIIbI; IIBLJIECOCHL; Ta30HO-
KOCHUJIBIIMKY; Cracarenu; xupypru®t. O6uas 4ucJIeHHOCTb pPO60OTOB B MUpE
IIpeBBICHUIIA JECATH MUJIJTUOHOB®.

CoBpeMeHHBIE CUCTEMBI PaCllO3HaBAHUA Pe4YU, OCHOBAHHBIE HA CTAaTUCTHYe-
CKUX MeTOZax BpoJie CKPBITEIX MapKOBCKUX Mo/iesiel, ABAAITCA LOBOJIBHO TOY-
HBIMU JJIsI TPAaKTHYECKOTO UCIIONb30BaHUA (C UX TIOMOIIbIO ObLIN CO3JaHBI He-
KOTOpHIe HavaJbHble GparMeHThl 3TOU KHUTH). [lepcoHanbHBIE HUGPOBHIE
MMOMOIHUKHY (Hampumep, Siri — mpusoxeHue Apple) pearupyrT Ha TOJIOCOBBIE
KOMaH/bl, MOT'YT OTBe4aThb Ha IIPOCThIE BOIIPOCHL U BBHINIOJIHATH PACIOPAXKEHUA.
[ToBceMeCTHO pacpoCTPAaHEHO ONITUYECKOEe PaClIO3HaBaHUE PYKOIIUCHOTrO U Ma-
IIWHOIIMUCHOI'O TEKCTAa — HAa HEM OCHOBAaHBI, B YaCTHOCTHU, IIPUJIOKEHUA [JI CO-
PTUPOBKY MOYTHI ¥ OLUUPPOBKU UCTOPUYECKUX JOKYMEHTOB®®.

Jlo cux IOp OCTalOTCA HECOBEPIIEHHBIMU CHUCTEMBI MAIIMHHOI'O IIePEeBO/A,
TeM He MeHee /IJIf ONpeZle/IeHHEBIX Ilejlel OHU BIOJIHE MpUTOoAHBI. Ha crazuu
PaHHUX BEPCUH, B KOTOPBIX UCITOIb30Bascsa MeTos KM 1 KoTopble OCHOBBIBATNCH
Ha IpaBUJIax, ObLI CO3/IaH MPHUHIUI KOAVUPOBKYU B PYYHOM pPeXHMe JJIA TpaM-
MaTHK BCEX €CTEeCTBEHHBIX SI3BIKOB — IIPUYeM paboTa MPOBOAUIACH CUIAMU
CaMBIX BBICOKOKBaJIMQUIINPOBAHHBIX JUHI'BUCTOB. HOBBIE CHCTEMBI OCHOBAHBI
Ha CTATUCTUYECKUX METOJaX MaIIUHHOTO 00yYeHUs, KOTOPble aBTOMAaTUYeCKU
BBICTPAMBAIOT CTAaTUCTUYECKUE MO Ha OCHOBe HAOII0[aeMbIX MU 3aKOHO-
MepHOCTEeH HUCII0Ib30BaHUA CJIOB U Gpa3. [IporpaMMbl BEIBOAAT ITapaMeTpPhl STUX
MoZeJel, aHaIu3upys KOpITyC TEKCTOB Ha IBYX A3bIKaX. Tako! 10AX0/ IO3BOJIAET
He [IpUBJIEKATh INHTBUCTOB, a IPOI'PAMMUCTHI, pa3pabaThiBaioliyie 3TH CUCTEMHI,
MOTYT Jja’ke He BJIaJIeTh S3BIKAMU, C KOTOPBIMHU UM IIPUXOAUTCS UMETH Aei0Y.

CucTeMbl paclio3HaBaHUA JIUI] 3a [OC/IefHee BpeMs OB HACTOJIBKO yCO-
BEPIIEHCTBOBAHBL, YTO CeYac UMHU YCIENUTHO OTb3yIOTCS TOTPAHUIHBIE CITYKOBI
B EBpore u ABcTpanuu. ABTOMaThuveckas UAeHTUDHKAITMOHHAsA cucTeMa pabo-
taeT B 'oczenapramenTe CIIIA, ¢ ee MOMOIIBIO B IIpOIiecce BbIZaYu BU3 obpaba-
THIBaeTcs 60jiee cCeMUECATU MATU MUUIMOHOB ¢oTorpaduii B rog. B cucremax
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HaOJII0ZIEHUs IPUMEHSAIOTCS Bce Gosiee coBeplieHHble MeToAbl I 1 HoBelilve
TEXHOJIOTUHU TI0 U3BJIeYEHUI0 HHPOPMAIINH, C TOMOIIBIO KOTOPBIX TPOBOAAT UH-
TeJIJIEKTYaJbHBIN aHAN3 PeueBbIX, TEKCTOBBIX U BU/IEOMAaTePHAIOB — OCHOBHAS
YacTh UX MIPUBJIEKAETCS U3 0OLIEMUPOBBIX KOMMYHUKAIIMOHHBIX CETE U TUTaHT-
CKUX IIEHTPOB cbopa u 06pabOTKYU JaHHBIX.

ABTOMaTHyYecKoe /J0Ka3aTeJbCTBO TEOPEM U pellleHNe YpaBHeHUH cTalo Ha-
CTOJIBKO OOILITMM MECTOM, UTO y)Ke He BOCIPUHUMAETCS KaK pa3paboTKa HUCKYC-
CTBEHHOT'O MHTEJIIEKTA. YCTPOUCTBA AJiA pelleHUs YpaBHeHUN BCTPOEHHI B Ha-
VYHbIe KOMITBIOTEPHBIE TPOrpaMMBIL, HanpuMep cucreMy Mathematica. @opmabHble
MeTO/bI IPOBEPKHU, B TOM YHCJIE CUCTEMBI aBTOMATHUYECKOI'0 I0Ka3aTeNbCTBA TEO-
peM, ITOBCEMECTHO HCIIONb3YIOTCS ITPOMU3BOAUTENIMU MUKPOIIPOIECCOPOB /I
IIPOBEPKU MOBEAEHUS CXEMBI TIepe/] 3aIyCKOM B IIPOM3BO/CTBO.

AMeprUKaHCKUMHY BOEHHBIMH U pa3BeZbIBaTeIbHEIMU BeJOMCTBAMHU IIHPOKO
U YCIEIIHO BHEAPSIOTCA TaK HasbiBaeMble 60eBble pOOOTH — camepsl A Ha-
XOXK/IeHUA U 006e3BpeXxuBaHUA 60MO U MUH; OeCIIUIOTHBIE JIeTaTeNbHbIE alla-
paThl, IpeZHa3HavYeHHbIE KaK AJs Pa3BeJKH, TaK U I 00eBBIX JeHCTBUM; IpyTUe
aBTOMaTUYeCKUe BUBI BOOPYKeHU. CeroZiHsa 3TU YCTPOMCTBA B OCHOBHOM YIIPaB-
JIAIOTCA AUCTAHI[MOHHO OIlepaTopaMU-CIelHaTNuCcCTaMU, OJHAKO HEyCTaHHO Be-
JeTcs paboTa HaJ pacUIMpeHUEM UX aBTOHOMHOM ZIeATETbHOCTH.

Bospiioii ycmex JOCTUTHYT B 00JIaCTY MHTEJUIEKTYaTbHOI'O IIJIAHUPOBAHUS
U cHabxeHus. B xo/e onepaniuu «byps B mycThiHe» B 1991 rogy 6bl1a pa3BepHyTa
cuctreMa DART 11 obecriedeHUsI aBTOMAaTHU3UPOBAaHHOTO IJIAHUPOBAHMUS I10-
CTaBOK U COCTaBJIeHUA rpaduKoB IepeBo3ok. [IporpaMma okasanach UCKIIOUU-
TeJbHO 3P PEKTUBHOI: MO CBOAKAM ATE€HTCTBA IO MEPCIIEKTUBHBIM 060POHHBIM
Hay4YHO-UccIeoBaTebcKuM pa3paborkam CIIIA (Defense Advanced Research
Projects Agency in the United States, DARPA), oHa ofiHa OKyTIiIa TpUALIaTUIeTHEE
duHaHCHpOoBaHMEe MUHUCTEPCTBOM 060POHBI paboT B obsactu NN, CioxxHbIE
MpOrpaMMbl KaJleHZapPHOTO IIAaHUPOBAHUA U TApUGUKALIMHU UCTIONb3YIOTCS AJI
cucteM OpOHMPOBAHUA aBUabWiIeTOB. KOMIIAHMN aKTUBHO IPUMEHSIOT CaMbIe
pasHble MeTozbI VIV /17151 KOHTPOJIA CKJIAZICKUX 3a11acOB. ABTOMAaTHYeCKYe CUCTeMBI
TeneOHHOr0 GPOHUPOBAHUSA U JUHUU MOAAEPKKU, COeJUHEHHBIE C IIPOTpaM-
MaMU pacllo3HaBaHUA pedyu, CIIOCOOHBI IPOBECTU HECUYACTHOT'O IMOTPeOUTE
Yyepes JTabUPUHT B3aUMOCBA3aHHBIX BAPUAHTOB BBIOODA.

TeXHOJIOTUY UCKYCCTBEHHOT'O MHTEJIIEKTA JIeXKAT B OCHOBE MHOTUX MHTEPHET-
cepBHCOB. O61IeMUPOBOM TpapUK 3JIEKTPOHHOH ITOYTHI IPOBEPSIETCH CIIEI[UAIb-
HBIM IIPOI'PaMMHBIM obecrieyeHreM — IprudYeM O6atiecoBckas GUIbTPAIIUS cllaMa,
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HECMOTPs Ha IOCTOSTHHBIE YCUJIKSA ClTaMePOB IPUCIIOCOOUTHCS 1 000 TH 3aIUTY,
B OCHOBHOM CITPaBJIAETCA C 3aja49ell ¥ IepKUT 000pOHY. DJIeKTPOHHBIE IIPOTrpaM-
MBI, UCTIOJTb3Y$s1 KOMIIOHEHTHI M, 06ecrieunBatoT 6€30IacHOCTb ONepaIuii o 6aH-
KOBCKHM KapTaM: OTBEYAIOT 3a UX aBTOMAaTUYeCKoe 000peHe WU OTKJIOHEHUE
Y TOCTOSTHHO OTCJIEXKUBAIOT ZIEMCTBUS 1O CUETY C [[EThI0 OOHAPYKUTD MaseHIIe
NpU3HaK{ MoIIeHHUYecTBa. CUCTEMBI IOMCKa MUHOPMAIIUU TaK)Ke aKTHUBHO
HCIOIB3YIOT MalIMHHOE 0Oy4yeHue. A monckoBas cucreMa Google, 6e3 coMHeHnH,
npezcTaBasgeT cob0il BeIMYaNIy0 U3 KOTZAa-Tu60 CO3JaHHBIX CUCTEM HCKYC-
CTBEHHOT'0 UHTEJIJIEKTA.

3/leCh CTOUT TIO[/YEPKHY Th, YTO IPAHUIIA MEXKY UCKYCCTBEHHBIM UHTEJIEKTOM
¥ OOBIYHBIM [TPOrPaMMHBIM OO€eCIIeueHIeM OIpe/iesieHa He 04eHb YeTKO. HeKoToprle
13 TIEPEYUCIIEHHBIX BBIIIIE TIPOrPAMM MOTJIN ObI CKOPEE CUUTATHCS TPUIOKEHUSIMHU
MHOrOQYHKIIMOHAIBHBIX IIPOTPAMMHBIX 00eCIeYeHU, HeKelu NHTENIeKTyalb-
HBIMU CHCTEMaMU, — TYT HEBOJBHO CHOBA BCIIOMHUIIBL cjI0Ba MakKKapTH, 4TO
«CTOUT CHUCTEME HOPMAJbHO HavyaTh paboTaTh, KaK ee cpa3y MepecTaioT Ha3bIBaTh
HUCKYCCTBEHHBIM MHTEJUIEKTOM». [lJIf HAIIUX IieJiel BaskKHee 06paTUTh BHUMaHUeE
Ha pyroe pa3judue: eCTh CUCTEMBI, Y KOTOPHIX UMEETCSI OTPaHUYEHHBIN Habop
KOTHUTHBHBIX CIOCOOHOCTEH (HEBa)KHO, OTHOCATCA OHU K VMU wiu HeT), U eCTh
CUCTeMBI, 06JaZjatoliye IIMPOKOIIPUMEHUMBIMU UHCTPYMEHTAMHU ST PELIEeHUs
0611MX 3a/1a4. B 0CHOBHOM BCe UCIIOIb3yeMbIe Ceifuac CUCTEMBI OTHOCSTCS K TIEPBO-
My THIY — y3KoAuamna3oHHOMY. OfHaKO MHOTHE U3 HUX COZEPXKAT KOMIIOHEHTHI,
CTIOCOOHBIE JTUOO0 CHITPATh POJIb B CO3IAHUY OY/IYIIIEr0 UCKYCCTBEHHOTO MHTELJIEKTA,
KOTOPBI OyZIeT OT/IMYAThCA Pa3BUTHIM OOIIIUM YPOBHEM Pa3BUTH S, IUOO CTATh €T'0
9acThi0, — ITO TAKWE KOMIOHEHTHI, KaK KJIacCUGUKATOPbI, aITOPUTMbI TTOUCKA,
MO/ TJIAHUPOBAHUSA, PEIlaTe/Ny 3a/iad U CXeMBI TPe/ICTaBIeHMIA.

CHcTeMBI NCKYCCTBEHHOT'O MHTEJIIEKTA Ka4eCTBEHHO paboTaloT ellle B OZHOH
ob1acTy, T7le CTaBKU OY€Hb BBICOKH, 8 KOHKYPEHIIUS CIUIIKOM KECTOKA, — 3TO
MUPOBOI GUHAHCOBHIN PHIHOK. ABTOMAaTU3MPOBAHHbBIE CUCTEMBI TOPTOBJIU aK-
[ASIMU [IUPOKO UCIIOIb3YIOTCSA KPYITHBIMU HHBECTUIIMOHHBIMU GaHKaMu. U XOTs
HEKOTOPHBIE U3 HUX BCETO JIUIIb JAal0T BO3MOXKHOCTh aBTOMAaTU3UPOBATh UCIOJ-
HeHMe 3aKa30B Ha TOKYIKY U IIPOZAA’Ky, BRICTABJIEHHBIX YIIPaBIISIONIEH KOMIIa-
HUEMH, JPyTue peasusyioT CJIOXKHBIE TOPIOBble CTPATEruH, CIIOCOOHBIE TTPUCIIO-
cabIMBaThCs K MEHSIOMIMMCS YCJIOBUAM PhIHKA. YTOOBI M3yYaTh 3aKOHOMEPHOCTH
Y TEH/EHITUHU (pOH/IOBOTO PHIHKA, OIIPE/EIATh 3aBUCUMOCTh IMHAMUKYU KOTUPOBOK
OT BHEIIHUX [IePEMEHHBIX, TAKUX KaK, HAIIpUMeP, KII04YeBbIe TIO3UIIMH B CBOZKAX
bUHAHCOBBIX HOBOCTEMN, — /Jisi BCETO 3TOr0 B aHAJTUTUYECKUX CUCTEMAX
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HICIIOJB3YyeTCsA 6OMBINON Hab0p METOAUK UHTE/UIEKTYaIbHOI'O aHaIn3a JaHHbIX
Y BpeMeHHBIX IloclejoBaTebHOCTeN. HOBbIe IOTOKOBBIE KOTUPOBKH, BHIITyCKae-
Mble areHTCcTBaMu GUHAHCOBOW MHGOPMAaIUH, CIIEIIUaJIbHO OTGOPMATHPOBAHEI
IO/l MHTEJJIEKTYaIbHbIe aBTOMAaTHU3UPOBAaHHbBIE CUCTEMBI. /IpyTrye CUCTEeMBI CIIe-
IUATU3UPYIOTCS Ha TIOUCKE BO3MOXKHOCTEH COBEpIaTh apOUTpaKHbIE OMEpAIUU
60 Ha olpeieIeHHOM PhIHKe IIeHHBIX OyMar, 1160 OJHOBPEeMEHHO Ha HECKOJIb-
KUX PbIHKAX, JIMOO0 C TOMOIIBIO aJITOPUTMUYECKOTO BEICOKOYACTOTHOTO TPEHIUH-
ra*, IeJibl0 KOTOPOTO SIBJISIETCA IMOTyYeHre MPUObLIN Ha HE3HAYUTETbHBIX KOJIe-
6aHUAX IIeH B IpefesiaX HEeCKOJbKUX MUJMCEKYH[ (Ha TaKUX BPEMEHHBIX
WHTepBajaxX HaYMHAIOT UTPATh POJIb 3a/IEPXKKU B MOCTYIJIEHUU WHOOPMAaIUU
Jla’ke B OTIITOBOJIOKOHHBIX CETSX, T/Ie OHa PacIpOCTPaHAETCs CO CKOPOCTHIO CBETA,
Y IPEUMYIIECTBO MOIYYaIOT T€, YbH KOMITbIOTEPHI HAXOASTCS B HETIOCPEICTBEH-
HOU 6/1130CcTH OT 6upKK). Ha Z0/110 aIropuTMUYeCKUX BBICOKOYACTOTHBIX TPeH-
JUHTOB TIPUXOAUTCS 60Jiee MOJOBUHBI 060poTa poHzoBoro peiika CIIIA®. Cy-
IIeCTBYET MHEHUE, YTO OTBETCTBEHHOCTD 32 TaK Ha3bIBa€MbIHI MTHOBEHHBIH 00BaJI
¢doHA0BEIX MHAEeKCOB 6 Masg 2010 roza JeXXUT UMEHHO Ha aJrOPUTMHYECKON
TOprosiie (CM. BPE3KY 2).

BPE3KA 2. <sMTHOBEHHbII OBBAJ1» 2010 TOAA

K nonygHto 6 mas 2010 rofa amepuKaHCKUA GOHAOBbIN PLIHOK YXKe ynan Ha 4% Ha 6ec-
NOKOWNCTBE MO NOBOAY €BPOMENCKOro A0IrOBOro Kpmsmca. KpynHoln nrpok (rpynna B3a-
UMHbIX GOHLOB) UHMLMMPOBan B 14:32 anroputm NpoAaxu Ana peanusauuy 60nblIoro
Konmnyectsa ¢pbrouepcHbIX KOHTPaKToB E-Mini S&P 500 no ueHe, nprBA3aHHONM K NOKa3aTe-
N0 U3MEHEHUA NUKBUAHOCTY GMPXKEBbIX TOProB. 3TN KOHTPaKTbl, MpMobpeTeHHble C Mno-
MOLLbIO aITOPUTMUYECKNX BbICOKOYACTOTHBIX TPeNANHIoB, Obinn 3anporpammunpoBaHbl
6bICTPO 3aKpbIBaTb CBOW BPEMEHHbIE [J/IMHHbIE NMO3ULMK MYTEM NPOJAXM KOHTPaKTOB
Apyrum nrpokam. MocKonbKy Cnpoc CO CTOPOHbI MHBECTOPOB, OPUEHTUPYIOLLNXCA Ha YH-
JaMeHTanbHble MOKa3aTenun, CHU3UACA, UTPOKM anropuTMUYECKOro TperanHra Havyanu
npogasatb ¢btouepchbl E-Mini gpyrm nrpokam anroputMmuueckoro TpengmnHra, KotTopbie,
B CBOIO ouepefb, NPOAaBaIn X TPETbUM TaKMM >Ke UIPOKaM, CO3[aBasi, Takum obpasom,
3bdeKT «ropAvein KapTOLKM», KOTOPYHO MbITAOTCA «CKUHYTb» Kak MOXHO 6GbiCcTpee, — 3TOT
abdeKT pasnyBan o6bemMbl TOPro., UYTO GbIIO MHTEPMNPETUPOBAHO AITOPUTMOM MPOAANKM
Kak NokKasaTesib BbICOKOW IMKBUAHOCTU. [TOCKONbKY UFPOKU Havanu eLe bbicTpee cobpacbiBaTbh

%

© Aneopummuueckuil 8blCOKOUACMOMHbLIL mpellOuHe, UTH aIrOPUTMHUYecKas BHICOKOYaCcTOT-
Has Toprosis (algorithmic high-frequency trading), — ¢popmannzoBaHHEI TpoIlECC COBEP-
LIEHUs TOPTOBBIX ONepaluii Ha GUHAHCOBBIX PHIHKAX 110 3aZlaHHOMY aJIFOPUTMY C UCIIOJIb-
30BaHUEM CIIEIUATU3UPOBAHHBEIX KOMIIBIOTEPHBIX CUCTEM (TOPTOBHIX POGOTOB).
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apyr apyry E-Mini, Ha $OHAOBOM pbIHKE BO3HUK HAaCTOALIMIA MOPOYHBIN Kpyr. B Kakoi-To
MOMEHT UTPOKW Hayanm NpoCcTo BbIBOAUTb CPEACTRA, eLle 60osblie NoBbIlWas NMKBUAHOCTb
Ha ¢oHe npoposKatowerocs nageHna ueH. Caenkn no E-Mini 6b11 NpUoOCTaHOBNEHDI
B 14:45 aBTOMaTMYEeCKUM NpepbiBaTesieM — CneymanbHON NPOorpamMmon, KOHTPONUPYIoLLen
HeoXMnAaHHOe 1 Ype3mMepHoe ABMXKEHME LieH akuuin Ha 6upike. bykBanbHO yepes nATb
CeKYHA Topry Bo30OHOBUWCH, MPW 3TOM LieHbl CTabnnn3MpoBanncb U BCKOpe OTbirpanu
6onbluyio YacTb NageHna. Ho B TeueHmne 3TUX KPUTUYECKUX MUHYT C PbiHKa Obl1 «CMbIT»
TPUINNOH AONNAPOB, NMOCKONbKY 3HAaUNTENbHOE YMCNO CAENOK MPOLLUAOo No abcyphAHbIM
LleHaM: akLMA Morna NpoAaBaThbCA 1 38 OAUH LeHT, 1 3a 100 Tbicay gonnapos. MNocne Toro
KaK TOPru 3aKOHUYUIINCh, COCTOANACb BCTPEeYa NpeAcTaBuTeNen GuUpK 1 perynnpyowmnx
OpraHoB, Ha KOTOPOW GbIIO MPUHATO PeLleHNe OTMEHUTb BCE CAENKU, UCMOJSTHEHHbIE MO Le-
HaM, OTNINYALIMMCA OT AOKPU3MCHOrO ypoBHA Ha 60% un 6onee. [loroBapusatoLwmnecs
CTOPOHbI COUJI 3TW LiEHbl «ABHO OLIMOOYHBIMK», @ MOTOMY — B COOTBETCTBUU C Cylue-
CTBYIOLMMU OUPKEBBIMM MPABUIAMU — MOAJEXALMMU OTMEHEe 3aAHUM Ynciom)’.

MN3noxeHHbIN CloxKeT npeacTaBnseT cobol 6e3ycioBHOe OTCTYM/IeHVe OT TeMbl Hallel
KHUTM, MOCKOMNbKY KOMMbIOTEPHbIE NMPOrpaMmMbl, AKO6bl OTBETCTBEHHbIE 33 Te MUHYTbI $u-
HaHCOBOrO KpU3Kca, NoNyYMBLIEro Ha3BaHMe KMFHOBEHHbI 06Ban», He Obinn HU 0COBEHHO
WHTeNNeKTyanbHbIMU, HA CINLWKOM 13oLpeHHbIMU. CnelndrKka co3gaHHOM MU ONAaCcHOCTH
NPUHLUMNNaNbHO OTAMYAETCA OT XapaKTepa yrpo3bl, KOTOpyl HeceT B cebe nosABneHue
WCKYCCTBEHHOIO CBepXpasyma. TeM He MeHee 13 OMMUCaHHbIX COObITUI MOXHO BbIHECTU
HeCKOMNbKO MOJIe3HbIX YPOKOB.

MepBoe npepynpexaeHue. B3aumopneicTBue HECKONbKUX MPOCTbIX KOMMOHEHTOB (Ha-
npumMep, anropuTMbl NPOJAX W anropuTMMYECKasa BbICOKOYACTOTHAsA TOProBfA) MOXET
NPYBOAUTD K CJIOXKHBIM 1 HenpeckasyemblM nocneacTeuam. Ecnu no6aBnate B HanaxkeH-
HYIO CUCTEMY HOBblE 3JIeMEHTbI, BO3HMKAIOT CUCTEMHbIE PUCKW, HE CITMLLKOM OYeBUAHbIe
J10 MOMEHTA, KOria YTo-TO NONAET He TaK (Aa 1 To He Bceraa)’.

BTopoe npegynpexaeHve. HecMoTps Ha TO UTO CeLuanucTbl B 0651aCTh MCKYCCTBEHHO-
ro VHTenneKTa obyyaioT NPOrpaMmy Ha OCHOBaHWV NMPeLNONOXKEHWN, KaXyLLUXCA 34paBbiMU
N NIOTMYHBIMK (Hanprmep, 06beM TOProB sSIBIAETCSA BEPHbIM MoOKasaTesiemM IMKBULHOCTU
PbIHKa), 3TO MOXEeT NPMBOAMUTb K KaTacTpodmnyecknm pesynbrataM. B HenpeasraeHHbIX 06-
CTOATENbCTBAX, KOrAa UCXOAHble JOMNYLEHNA OKa3blBalOTCA HEBEPHbIMU, NPOrpamMma C xe-
Ne306eTOHHOW NOrMYeCcKo CTONKOCTbIO MPOAOIKAET MOCTYNaTb B COOTBETCTBUM C NOyYeH-
HbIMW UHCTPYKUMAMU. ANFOPUTM «TYno» fenaeT CcBok 06bluHyio paboTy, KoTopyto Aenan
BCerga, U ero COBCeM He 6eCrnoKoUT — eC/iv OH, KOHEUYHO, He NMPUHAANEXMNT K pefuyaniien
Pa3HOBUAHOCTY aiTOPUTMOB, — YTO Mbl XBaTaEMCA 3a FOJIOBY B y»ace oT abCypAHOCTY ero
Jencteuin. K aTon Teme mbl eLle BepHeMcs.

TpeTbe npegynpexaeHne. HeCOMHeHHO, aBTOMaTK3aLmMA NpoLecca BHeca CBOV BKNag
B BO3HVIKHOBEHMWE UHUMAEHTA, OfIHAKO, 6€3 BCAKMX COMHEHWIA, OHa TaKXe cnocobcTBoOBasa
1 paspeLleHnto npobnembl. [porpamma KOHTPOsA, OTBEYaBLUas 3a MPUOCTAaHOBKY TOProB
B C/lyyae CJIMWKOM 6O0MbLIOro OTKJIOHEHUA LieH OT HOPMasbHOrO YpOBHsA, cpaboTana aBs-
TOMaTMYEeCKU, MOCKOJbKY ee co3aaTeny CnpaBefnvBo npennonarany, 4to cobbiTrs, KoTopble
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NPUBOAAT K TAKOMY OTK/IOHEHNIO, MOTYT MPOUCXOAUTb Ha BPEMEHHBIX MHTEPBaNax, CinL-
KOM KOPOTKMX, UTOObI Ha HMX YCMEenu oTpearmposathb noan. Hanuuo notpebHoOCTb He no-
naraTbCs BO BCEM Ha KOHTPOJIb CO CTOPOHbI YEJI0BEKA, @ METb B KauecTBe NMOACTPAXOBKM
3apaHee pa3paboTaHHbIe 1 aBTOMATUUECKM UCMOMHAEMbIE airopuTMbl 6e3onacHocTy. KcTa-
TW, 3TO HabnoAeHMe NpeABapsAeT TeMy, KpaiiHe BaXKHYI0 B HaLLeM MOC/eaytoLem obcyx-
JOEHUN MaLIMHHOIO cBepxpasyma’.

Byayliee ncKyCCTBEHHOIO MHTENNEKTa — MHEHWE CNeLManmnCTOB

Ycmex, ZOCTUTHYTHIHM Ha ByX MarucTpajbHbIX HallpaBIeHUAX: BO-IIEPBBIX, CO3-
JaHue 6ojiee MPOYHOTO CTATHCTUYECKOTO U MHGOPMAIOHHO-TEOPETUIECKOTO
OCHOBAHUA JJI1 MalIUHHOI'O 0Oy4YeHUs; BO-BTOPHIX, IIPAKTUYECKAsA U KOMMep-
yeckas 3¢ eKTUBHOCTD PA3IMYHBIX KOHKPETHBIX MTPUJIOKEHUH, Y3KOCTIeI[hab-
HBIX C TOYKY 3pEHUS pellaeMbIX IpobieM U ob1acTell IpUMeHeHUsI, — IIPUBET
K TOMY, 4TO IIOIIATHYBUINMCA OBLIO MPECTHK UCCIeOBAaHUN HCKYCCTBEHHOTO
VHTeJUIEKTa yaI0Ch HECKOJIBKO BOCCTAaHOBUTD. Ho, OX0oxXKe, y HayyHOro coo0Ie-
CTBa, UMEIOLIero OTHOIIEHNE K 3TOM TeMe, OT IIPOILIBIX Hey/iad OCTaJICA JOBOJIBHO
TOPBKUU OIIBIT, BRIHYKAAIOIINY MHOTUX Be[yIIUX UCcIefoBaTesiell OTKa3bIBaThCA
OT COOCTBEHHBIX YCTPeMJIEHNH U 60IbIINX 3aa4. [I03TOMY OZIMH U3 OCHOBATeIeH
HanpassieHHA Huibc HUIBbCOH yKOpsAET CBOUX HBIHEIIHUX KOJIJIEr B OTCyTCTBUHU
TOM TBOpYECKOU /Iep30CTH, KOTOpasd oTin4aja II0KOJeHNe IIEPBOIIPOXOAIIEB:

CoobparkeHrie «6naronpUCTONHOCTYY, Ha MOI B3rNAA, OKa3blBaeT fypPHOE BAVAHUE Ha He-
KOTOPbIX NCCefoBaTeNell, BbIXONnalmsan camy Mt NCKYCCTBEHHOO NHTenneKTa. A 6ya-
TO C/blWy, Kak OHY FoBOPAT: <M/ KpUTMKOBanu 3a OTCyTCTBME pe3ysbTaToB. Tenepb, [o-
6UBLIMCL BUAMMOrO ycrnexa, Mbl He XOTMM PUCKOBaTb COOGCTBEHHON penyTauuemns.
Mopo6HaA oCMOTPUTENLHOCTL NMPUBEAET K TOMY, YTO BCE MHTEpechl yYeHbix 6yayT orpa-
HMYEeHbI CO3[laHNeM NPOorpamm, NpeaHasHauyeHHbIX MPeAoCTaBAATL MOMOLLb YEIOBEKY B €ro
B VIHTENNEKTyaNlbHOW AeATeNbHOCTMW, TO eCTb YPOBHEM, KOTOPbIN Mbl Ha3blBaeM «Cabblii
NW». 3T0 Hem3bexxHO oTBMeYeT UX OT YCUSIMIA peann3oBaTb MALUWHHBIV aHanor YyenoBeye-
CKOro pa3yma — TO eCTb TO, YTO Mbl Ha3blBaeM «CUSbHbIN UIN»"3.

Hunbscony BTOopAT Takue narpuapxu, kak Mapsua MuHcky, /I>xoH MakkapTu
u [laTpuk YuUHCTOH*.

B nocnennue rogpr HabI04AETCA BO3POXKEHNE NHTepeca K UCKYCCTBEHHOMY
MHTEJIEKTY, KOTOPBIH BIIOJIHE MOXKET 06€PHYTHCS HOBBIMU IOITBITKAMHU CO3/aTh
yHugepcanvHbiit N (Mo HuibcoHy — cuibHBIN V). DTU NPOEKTH OyAyT MOJ-
JePXXUBaThHCs, C OZHOM CTOPOHBI, IIPOM3BOCTBOM HOBEUIIINX allllapaTHBIX CPE/CTB,
C APYrodl — HAyYHBIM IIPOTpeccoM B MHGMOpPMATHKE W MPOrpaMMHUPOBAHUU
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B IIeJIOM, BO MHOTHIX CIIelIMaTU3UPOBAHHBIX NIPeIMETHHIX cdepax B YaCTHOCTH,
a TaKXe B CMEXHBIX 00J1acTaX, HanpuMep HelipouHpopMartuke. CebactuaH TpyH
u ITutep HopBur noarorouiu B CTaHPOPACKOM YHUBepPCUTETe Ha oceHb 2011 ro-
Ja 6ecIyIaTHBIN OHJIAWHOBBIN BBOAHBIN KYPC IO UCKYCCTBEHHOMY MHTEJIEKTY.
PeakIuio Ha 00'bSIBIIEHHE O HEM MOXXHO pacCMaTpUBaTh KaK caMbIl y6eauTe b-
HBIY TIOKa3aTelb Hey/J0BIeTBOPEHHOI'0 CIIPOca Ha KauyeCcTBeHHYI0 HHPOpMaLIUIo
u o6pa3oBaHue — Ha KyPC 3aUCaTUCh OKOJIO 160 THICAY YeTOBEK CO BCETO MUpa
(oxoHUYMIIN ero 23 ThICAYN)>.

CylecTByeT MHOXKECTBO BApUAHTOB 3KCIEPTHBIX OIIEHOK OTHOCUTEIHHO OY-
Zyllero, yroToBaHHOI'0O MCKYCCTBEHHOMY WHTeJIJIeKTy. PasHoracusa KacaroTcs
Y BpEMEHHU €ro MOsABJIeHUsA, U TOTO BU/a, B KAKOM OH KOrZja-HUbyAb IpejCTaHeT
nepes MupoM. Kak 3aMeTunu aBTOPEL OJHOI'O HeJaBHEro HCCIelOBaHUA, MIPO-
THO3BI IlepcleKTUB pa3BuUTuA MU «pa3InyHBI HACTOJIBKO, HACKOJBKO OHU
KaTerOpUYHBI®.

MBI He B COCTOSHUHU OXBATUTh IIOJIHYIO KAPTHUHY BCEX COBPEMEHHBIX II0JI0XKe-
HU#H 06 MHTEpeCYIOlIel Hac TeMe, OHAKO HEKOTOPOE, TYCTh JaXKe TIOBEPXHOCTHOE,
IpeZcTaBjeHye JaloT CKyIIble OIIPOCH! CIIeIIMaJluCcTOB U BEICKa3aHHbIe MU YacT-
Hble MHeHUA. HanipuMep, He Tak JaBHO MBI IIOIIPOCUJIU NTpe/iICTaBUTe el HeCKOJIb-
KUX OKCIIEPTHBIX COOOIIECTB OTBETUTH Ha BOIIPOC, KOT/ZIa OHU OXKU/IAIOT MOSBIEHUS
HUCKYCCTBEHHOI'O UHTEJIEKTa YesioBedeckoro ypoBHs: (MNYY) — npuyeM yposeHsb
oTpeieisiics KaK «CIIOCOOHOCTh OCBOUTH OOJIBITMHCTBO TPodeCccHii, Io KpaliHel
Mepe TeX, KOTOPBIMU MOT OBl BJIaZIETh CpeHeCTaTUCTUIECKIH YeT0BeK». PecIioH-
JIeHTOB IIPOCUJIM CTPOUTD CBOM IIPEAIIONIOXKEHN A HA OCHOBAHUY TOT'0, UTO «HayYHasd
JiesITeJIbHOCTD B 9TOM HaTIpaBIeHUY OyZeT MPOoA0IKAThCA 6e3 cepbe3HBIX cO0eB»”.
OTBeTHI CIIENUAJHCTOB MTOKa3aHbl B Tabs. 2. [1o JaHHBIM BEIOOPKH MTOJYYUIIHICH
cleAyoliye CpeJHUe OLEeHKU:

— 2022 rox — cpeaHuit mporHo3 ¢ 10-IporieHTHON BePOATHOCTHIO;

— 2040 rog — cpefHUM NporHo3 ¢ 50-mpoieHTHON BepOATHOCTHIO;

— 2075 rog — cpezHuil 1poruo3 ¢ 90-nporeHTHOU BepOATHOCTLIO.

[TockosbKy pasmep BBIOOPKU CIUIIKOM MaJl, @ C TOUKU 3peHUs reHepaJlbHOMN
COBOKYITHOCTHU OIIPOLLIEHHBIX ee HeJIb3A CIUTATh Pelpe3eHTaTUBHOM, TO pe3yiib-
TaThl CTOUT paccMaTpUBaTh C HEKOTOPOU Josel ckentunuaMa. OgHaKO OHU CO-
[JIaCYIOTCA € pe3yIbTaTaMU JPYTUX OMpPOCOB’S.

JlaHHbIe YIIOMAHYTOI'O OIIpoca TaKXXe COOTBETCTBYIOT MHEHHIO IIPUMEPHO
JBYX [IeCATKOB HCCJIeZioBaTeslel, THTePBbIO C KOTOPBIMY IIOABUJINCH 3a ITOC/IeJHHE
HecKoJIbKo JieT. HazoBy Tosnbko Husnbca HunbcoHa. YueHbIN, MHOTHE JeCATUIeTUSA
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IIJIOZIOTBOPHO TPYAUBIIUICA HaZ GyHAAMEHTANbHBIMU BoripocaMu VIV (MeTozbl
[IOMCKa, aBTOMaTHYecKoe IJIaHWUPOBaHUe, CUCTEMBI NTpe/icTaBIeHNA 3HaHUM,
PO6OTOTEXHUKA), HATTMCABIINH HECKOJIBKO YUeOHUKOB, HEJTABHO 3aBEPIIUBIIUI
caMyto MoZpOoOHY 0 UCTOPUIO UcceqoBaHui MIN7?, — Korja ero CIipoCuiIu o Cpo-
kax nosgeaeHus YUY, HuibcoH man ciaegytomlee 3akatodeHne:

— 2030 rox — cpeaHUii IporHo3 ¢ 10-mporeHTHONW BepOATHOCTHIO;

— 2050 rox — cpefHUN MTPOTHO3 ¢ 50-TIPOIIEHTHON BEPOSITHOCTHIO;

— 2100 rox — cpegHuii IporHo3 ¢ 90-IpoLeHTHON BEPOATHOCTHIO.

Ta6nuua 2. Koraa 6yneT co3gaH UCKYCCTBEHHbIA MHTENNEKT YeNoBeYeCKoro ypoBHA?®!

10% 50% 90%
PT-Al 2023 2048 2080
AGlI 2022 2040 2065
EETN 2020 2050 2093
Ton-100 2024 2050 2070
B cpegHem 2022 2040 2075

Cyzs 1o onmy0OIMKOBaHHBIM MHTEPBBIO, Ha3BaHHOe IpodeccopoM HumbcoHoM
pacnpeziesieHre BEPOATHOCTU BIIOJHE peNpe3eHTaTUBHO — MHOTHe 3KCIEepTHI
ZyMaiiu Tak »ke. OZHaKo elre pa3 Xo4y [I0A4YepPKHYTh: MHEHUA PaCXOAUINChH OUeHb
CUJIBHO, ITOCKOJIbKY HEKOTOPBIE CIIelINaINCThI-IIPAaKTUKY FOpsAY0 Bepuiy, uto MYy
6yzeT co3zas 3a mepuoz 2020-2040 rozioB, a HEKOTOPEIE YYeHbIe ObLIN yOeKAeHEb!,
YTO JINGO ITOT'O HE CIIYYUTCS HUKOT/A, MO0 3TO IPOU30H/IET, HO B HEOTIPE/IEJIEHHO
nanexoM Oyzymem®?. KpoMe TOro, 0fHYU NHTEPBBIOMPYEMbIE CIUTATIH, YTO OIpe/ie-
JIeHVe «4eJIOBeUYeCKOr0 YPOBHS» II0 OTHOIIEHUIO K UCKYCCTBEHHOMY MHTEJIJIEKTY
chopMyNIUPOBAHO HEKOPPEKTHO U MOXXET BBOAUTDH B 3a0/yKJeHUE, a APyrue —
10 KaKMUM-TO CBOMM COOOpaKEeHUSAM — IIPOCTO BO3/IeP:KAINCh OT IIPOTHO30B.

Ha moti B3IV, IPOTHO3BL, OTOABUTaoIMeE co3ganrie INYY Ha 6osee o3HME
cpoku (110 cpeiHUM ITudpaM, MOTyIeHHBIM B pe3yIbTaTe OIPOCOB), OIPeeIeHHO
[IeCCUMMCTUYHBL. 10-IpoLjeHTHaA BEPOATHOCTD NoABaeHua MINYY B 2075, u Tem
6ostee B 2100 rozay (gaske Mpu yCJIOBUH, UTO «HAy4YHAasI AesATEIbHOCTh B 9TOM Ha-
IpaBJieHUH OyZieT IPoJoLKaThCA 6e3 cepbe3HbIX cO0eB») IIPeACTaABIAETCS CIUII-
KOM HHW3KOM.

VicTopus ITOKa3bIBAET, YTO UCCIEOBATENN HE MOTYT [TOXBACTAThCS CIIOCOO-
HOCTBIO [TPEe/ICKa3bIBaTh HU YCIIEXU B Pa3pabOTKax UCKYCCTBEHHOT'O MHTEJIIEKTA,
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HU PopMEI ero BomomeHus. C OZHONH CTOPOHBI, BBIICHUJIOCH, YTO HEKOTOPHIE
3aZlau¥, CKaXKeM, UTpa B IIaXMaThl, MOT'YT OBITh PEIIeHbI IIPYU MOMOIIY YAUBU-
TEeJIbHO IIPOCTHIX IIPOTPAMM, U CKENITUKH, 3aABJIABIINE, OYZITO MALTUHBI «<HUKOTZA»
He CMOT'YT ZieJIaTh Te WJIM UHBIE Bellly, pa3 3a pa30M OKa3bIBaIOTCsA IOCPaMJIEHBI.
C apyroii — HanuboJIee TUTUYHOM OMNOKOH CIEeINAINCTOB ABJISETCSA HEJOOIIEHKA
TPYAHOCTEM, CBA3aHHBIX C pa3paboTKON YCTONYNBOM MHTEJIEKTYaTbHOM CUCTe-
MBI, CHOCOGHOH CIIPaBAATHCA C 3aZaYaMy peasbHON XXKU3HMY, U IepeolleHKa BO3-
MOXXHOCTeH MX COOCTBEHHBIX ITPOEKTOB WJIM METO/OB.

B X07ie 0ZfHOTO M3 OIIPOCOB OBLIM 3aZlaHEI ellle Ba BOIIPOCa, aKTyaJbHbIe I
Hallero uccjaeZioBaHuA. PeclioH/IeHTOB CIIPOCUIY, CKOJIBKO, [T0 X MHEHUIO, I10-
TpebyeTcsa BpeMeHU mnocie co3zaHus MYY, 4To6bl MalinHa CMOIJIa Pa3BUTh
cBepxpa3yM. OTBeTH IpUBeZieHb B TabJ1. 3. BTopoii Bompoc Kacaics TEMBI J0JTO-
BPEMEHHOT'O BO3/IeHCTBUS Ha YeJ0BeYeCTBO, KOTOpoe OyaeT okasbiBaTh VIIYY.
OTBeTH CYMMUPOBAaHbI Ha PUC. 2.

Ta6nuua 3. CKo/IbKO BpeMeH NPoigeT Mexay co3faHneM UCKYCCTBEHHOTO UHTENNEKTa
YesloBeYECKOro YPOBHA 1 NOABNEHNEM CBepXpasyma?

MeHbLue aBYX nert MeHbue 30 ner
Ton-100 5% 50%
B cpegHem 10% 75%
501
404 B Ton-100
B cpenHem

304

204

Ckopee
no3uTHBHOE

HeiiTpanbHoe

2 2
Ype3BblyaiiHo _
Cropee (NN

no3uTBHOE
HeraTuBHoe

bonee unu mexee
(kaTacTpoduyeckoe)

Ype3BblyailHo HeraTuHoe

Puc. 2. lonroBpeMmeHHOe BO3[eNCTBNE NCKYCCTBEHHOIO MHTE//IeKTa Ye/ioBe4yecKoro
ypoBHA®
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Moe MHeHUE CHOBAa PACXOAMTCS C TEMH, KOTOPble OBLIM BBICKA3aHBI B XO7e
ompoca. fI cuuTaio ropaszo 60yiee BEPOSITHBIM, UTO CBEPXPa3yM IOSIBUTCS CPaB-
HUTEJNBHO OBICTPO mocie co3ganus UYY. Kpome Toro, Mo B3I/ Ha MOCTE/-
CTBUsI 3TOTO COOBITHSA TAKIKE IPUHIUIIHATIBHO JPYTOH: BEPOSITHOCTD YPE3BBIYAHHO
CHJIBHOTO BO3/IeHICTBUA — IMO3UTHUBHOTO MJIM HETaTUBHOI'O — Ha 4YeJ0Be4YeCTBO
ropaszio 60jiee BBICOKA, YeM BEPOATHOCTh HEUTPaJbHOI'O BAUAHUSA. [IpUIMHBI
3TOr'0 BCKOPE CTAHYT fACHBEL.

He cTouT nosaraTbca Bcepbe3 HU Ha 9KCIIePTHEBIE OIIPOCH], HU Ha UHTEPBBIO —
B CHJIy OOJIBINIUX TOTPEIIHOCTeHN ZaHHBIX MeTon0B. Hebosbiias BeIGOpKaA, ee
BO3MOJKHBIE OITMOKH, @ CaMO€ IJIaBHOE, HEHA/IEXKHOCTh, M3HAYAaIbHO TIPUCYINAS
CyObeKTUBHBIM MHEHUAM, — BCe 3TO He IMO3BOJIAET HaM IPUUTH K CTPOTUM
yMo3akaoueHuAM. OfHaKO MyCTb MIOBEPXHOCTHBIE — 3a HEUMeHUEM boJee 70-
CTOBEPHBIX aHAJUTUYECKUX JAHHBIX, — HO KaKHe-TO BBIBO/bI MBI B COCTOTHUY
cZienaThb. Bo-epBbIX, UICKYCCTBEHHBIM MHTEJIJIEKT YEIOBEYECKOTO YPOBHA UMEET
ZIOBOJIBHO BBICOKYIO BEPOATHOCTDb OBITH CO3/[aHHBIM K Cepe/liHEe HbIHEIIHEro
CTOJIETUS U UMEET HEHYJIEBYIO BEPOSITHOCTb OBITH CO3/[aHHBIM HEMHOTO paHee
WA MHOTO Mo33e. BOo-BTOPEBIX, IOCJe ero Co3laHusA, CKOpee BCEero, JJ0BOJbHO
GBICTPO MOSIBUTCS CBEPXPa3yM. B-TpeThux, MOsBIEHNE CBepXpasyMa MOXKET IIPHU-
BECTH K OTPOMHBIM ITOCIEACTBUSIM — KaK Ype3BbIYaiiHO TO3UTHUBHBIM, TaK U UPe3-
BBIYAMHO HEeTaTUBHBIM, BILJIOTH [0 T'MOEIU YeloBedecTBa®t.

[TosryyeHHBIE BEIBO/BI TIO MEHBIIIEH MEPE T'OBOPAT HaM, YTO TeMa 3aCTyKUBaeT
TIATeJIbHOI'O PACCMOTPEHUA.
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