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[lpenncnosue napTHepa

...Y MeHsI eCTh OIH 3HAKOMBbI#, — cka3asn Dauk. — OH yTBepKJaeT, 6ya-
TO YeJIOBEK — TIPOMEXYTOUYHOE 3BeHO, HEOOXOANMOe MIPUPOJE JIs CO3/a-
HUS BEeHIIa TBOPEHU: PIOMKH KOHbSIKA C IOMTUKOM JHMMOHA.

Apkaduti u Bopuc Cmpyzaukue. IToHedenbHUK HawuHaemcs 8 cy66omy

KoMIbloTepHl, a TOUHEEe aJTOPUTMBI, ONTUPAOIINECS Ha HEIPEPHIBHO PACTYIIHeE
BBIYUCIUTETbHBIE MOIITHOCTH, JIyYIIle TF0el UTPAIOT B IaXMAaThl, ALTKU U Hap-
Abel. OHUM OYeHb HEIJIOXO BOAAT caMosieThl. OHU CMOIJIM IPOUTH TecT ThIOpUHTa,
ybeauB cyzel B CBOeH «4eloBeYHOCTU». OfHAK bl TAKCUCT B Jly6IrMHE — ropoze,
IZle PacIloIOXKEHBI eBPOIelicKUe MTab-KBapTHUPHl MHOTUX II06aMbHBIX [T-KOM-
MaHW#, — CKasaJ MHe, YTO IPUBETCTBYET OYPHOE Pa3BUTHE TEXHOJIOTHYECKOTO
CEeKTOpa CBOEl CTPaHBbI, HO IIOTOM C coXKaJeHueM JobaBui: «OgHa 6esa — m3-3a
3TUX YMHBIX PeOSAT OBOJIBHO CKOPO TaKCUCTHI OYAYT HE HYKHbI». ABTOMOOHIN
6e3 BOAUTEJEN, YIIpaBAsdeMble KOMIbIOTEPAMH, YKe MPOXOAAT HUCIBITAHUA
Ha OOBIYHBIX IOPOTaX B HECKOJIBKUX CTpaHax. [1o MHeHMIo ¢punocoda Huka Bo-
CTpOMa, Ybl0 KHUTY BBI IEPKUTE B PYKax, — BCE 3TO 3B€Hbs OJHOM I[ENU U JI0-
BOJIBHO CKOPO M3-3a Pa3BUTHSA KOMIIBIOTEPHBIX TEXHOJOTUI HaM BCEM, YeJIOBE-
YeCKOMY POJY, MOXKET MPUNUTU KOHEI].

ABTOp CUMTaET, YTO CMEPTEJbHAs YI'PO3a CBA3aHA C BO3MOXXHOCTBIO CO3/IaHUSA
HMCKYCCTBEHHOTO MHTEJIEKTa, IIPEBOCXOASAIIETO YeJ0oBeYecKuil pasym. Kara-
cTpoda MOXKeT pa3pasuThcs Kak B KoHIle XXI Beka, Tak U B OrpKakIme Jecs-
TUJIETUs. BCs MCTOpUS YeIoBeuecTBa MOKa3bIBAET: KOT/la IPOUCXOAUT CTOTKHO-
BeHHe MPEe/CTaBUTEIS HAIIIETo BU/a, YeJI0OBEKAa Pa3yMHOr0, U 0600 APyTroro,
HaceJAI0IIero Hally IIaHeTy, TobeXJaeT ToT, KTo yMHee. /o CUX IIop YMHeMH-
UMY GBIIM MBI, HO ¥ HAC HET TapaHTUH, YTO TaK Oy[eT ATUTHCA BEYHO.
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Huk BoCTpoOM IUIIIET, YTO €CJIU YMHBIE KOMIIBIOTEPHbIE aJITOPUTMbI HAy9aTCs
CaMOCTOSITEJIBHO ZIeIaTh ellle 6ojiee YMHbIE aITOPUTMEL, a T€, B CBOIO OYepe/lb,
eire 6osee yMHBIE, CIYUYUTCSA B3PBIBHOM POCT MCKYCCTBEHHOTO WHTEJIIEKTA,
IO CPAaBHEHUIO C KOTOPBIM JIFOAU OYAYT BBIIJISAZETh MPUOIU3UTENBHO KaK cefuac
MypaBbU PSAZIOM C JIOJbMU, B UHTEJJIEKTyaJlbHOM CMBICIE, KOHEYHO. B Mupe
MTOSIBUTCS HOBBIM, XOTA U UCKYCCTBEHHBINM, HO CBEPXpa3yMHLIN BUZ. HeBaxxHO,
YTO €My «IIPUJET B TOJIOBY», MOMBITKA C/ENaTh BCEX JIIOAEH CYaCTIUBBIMU WU
pellleHre OCTaHOBUTH aHTPOIOTEeHHOE 3arpsA3HEHNE MUPOBOT'0 OKeaHa HauboJiee
30 EeKTUBHBIM Ty TEM, TO €CTh YHUUTOXKUB Y€JIOBEUECTBO, — BCE PABHO COIIPO-
TUBJIATHCSA 3TOMY Y JIFOZIeH BO3MOXKHOCTHU He OyzeT. HUKaKuX IIaHCOB Ha IPOTUBO-
CTOsIHUE B fiyXe KUHOUIbMA PO TepMUHATOPa, HUKAKUX TIEPECTPENIOK C JKe-
Jie3HbIMU Kubopramu. Hac KzeT max ¥ MaT — KakK B [TOeJNHKE IIaXMaTHOTO
KoMITbloTepa «/lum Biro» ¢ IepBOKJIaCCHUKOM.

3a mMoCJIeAHIOI0 COTHIO-APYTYIO JIET IOCTUKEHU S HAyKU Y OZHUX IPOOYKAamu
Ha/IeXK/y Ha pellleHue BceX MpobyieM YeJ0BEYeCTBa, Y APYTUX BhI3bIBATH U BBI-
3BIBAIOT 6e3yZep:KHbIN cTpax. [Ipu 3ToM, HaZl0 cKa3aTh, 00€ TOYKU 3pEHUS BbI-
[JIAAAT BIIOJHE ONpaBJaHHBIMU. Biarogaps HayKe MoOek/JeHbl CTpalliHble 60-
JIe3HU, YEJIOBEYEeCTBO CIOCOOHO CEerofiHA IIPOKOPMUTH HEBHU/AHHOE Ipex/e
KOJIMYECTBO JIIO/IEH, a U3 OZIHOM TOUKH 36 MHOTO IlIapa MOXKHO IIOTIacThb B IPOTUBO-
MOJIOXKHYIO MEHbIIle YeM 3a CyTKU. OJHAKO 0 MUJIOCTH TOU JKe HayKU JIIOAH,
HCITO/Ib3ysI HOBEWIIIE BOEHHbBIE TEXHOJOTUY, YHUYTOXKAIOT APYT APyTa C IyZ0-
BUIITHOM CKOPOCTHIO U 3 HEKTUBHOCTHIO.

[Togo6HYI0 TEHAEHITNIO — KOTZla OBICTPOE Pa3BUTHE TEXHOJIOTUH He TOIBKO
TIPUBOAUT K 00pa30BaHUIO0 HOBbIX BO3MOXKHOCTEM, HO U GOPMUPYET HEOBIBAIBIE
yT'PO3bI, — MBI Hab/I0ZjaeM U B 061aCTH HHPOPMaIMOHHON be30macHOCTH. Bes
Hallla OTPac/ib BO3HUKJIA U CYI[ECTBYET UCKIIOUUTETHHO IIOTOMY, YTO CO3ZJaHUE
Y MacCOBOE pPaclpoCTpaHEHNE TAKUX 3aMeyYaTebHbIX Bellleil, KaK KOMITbIOTEPbI
U MHTEPHET, IOPOJUIIO TPOOIEMBI, KOTOPHIE OBLIO OBl HEBO3MOXXHO BOOOPA3UTh
B JOKOMIIBIOTEPHYIO 3py. B pe3ynbrare nosBieHus HHGOPMAITUOHHBIX TEXHO-
JIOTUH TIPOU30IILIA PEBOIONUA B YeJIOBEUECKUX KOMMYHUKANMAX. B TOM unciie
€10 BOCIIOJb30BaNNCh PAa3HOTO pofia KUOGEPIPECTYMHUKU. U TOJIBKO ceiiyac
YeJI0BEYECTBO HAUMHAET ITOCTEIIEHHO OCO3HAaBaTh HOBBIE PUCKU: BCe OOJIbIIE
00BEKTOB GU3NYIECKOT'0 MUPA YIPABISIIOTCS C TOMOIIbIO KOMIIBIOTEPOB U IIPO-
rPaMMHOT0 06ecIieYeHus1, YaCTO HECOBEPIIEHHOT0, ABIPSIBOTO U ySI3BUMOT'0; BCE
6oJibIllee YUCJIO TAaKUX OOBEKTOB UMEIOT CBf3b C MHTEPHETOM, U YTPO3BI
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kubepMupa ObICTPO CTAHOBATCA IIpobIeMaMu GU3NUECKOI 6e30IIacHOCTH, a 0~
TEHLWAJbHO — XU3HU U CMEPTHU.

NmenHo nmosaToMy kHUTAa Huka BocTpoma kaxeTtcs Takoi nHTepecHoi. Ilep-
BBIY IIAr AJi IpeJoTBpallleHHsA KOIIMapHBIX ClleHapueB (A1 OTAeIbHON KOM-
IIbIOTEPHOY CeTH MJIN BCEero 4eI0BeYecTBa) — IIOHATD, B YeM OHU MOT'Y'T COCTOATh.
BocTpoM ziestaeT 04eHb MHOI'O OTOBOPOK, YTO CO3/laHHE UCKYCCTBEHHOI'O UHTEJI-
JIEKTA, CPABHUMOT'O C Y€JIOBEYECKUM Pa3yMOM HJIN IIPEBOCXOAAIIET0 €ro, — UC-
KYCCTBEHHOTO HMHTEJJIIEKTa, CIIOCOOHOTO YHUUYTOXUTH YeJOBEYECTBO, — ITO
JIUIIb BEPOATHHIN ClleHapui, KOTOPHIY MOXeT U He peann3oBaTbca. KoHevuHO,
BapuaHTOB MHOTO, 1 pa3BUTHe KOMIIBIOTEPHBIX TEXHOJIOT UM, BO3MOKHO, He YHU-
YTOXKUT YeJI0BEYECTBO, a [ACT HaM OTBET Ha «IJIaBHBIM BOIIPOC XKU3HU, BcesleHHOM
U BCEro Takoro» (BO3MOXKHO, 3TO U BIIPAMb OKaXKeTcA YUCIO0 42, Kak B poMaHe
«ABTOCTOIIOM ITO ['asmakTHKe»). Hazexa ecTh, HO OIaCHOCTb OYeHb Cepbe3Hasd —
npezaynpexzaeT Hac bocrpom. Ha Mo# B3ridaz, eciu BEepOATHOCTD TaKOH 9K3U-
CTEHI[MaJbHOU yIpO3bl YeJOBe4YeCTBY CyIllecTBYyeT, TO OTHECTHUCh K Hell Hazo
COOTBETCTBEHHO U, YTOOBI IPEJAOTBPATUTh €€ U 3alUTUTHCSA OT Hee, CIefyeT
NIpeAIpUHATH COBMECTHBIE YCUINA B 001[eMIPOBOM MaciTabe.

3aBepIIUTh CBOE BCTYIJIEHME X04UeTcA IUTaTol U3 kHUru Muxaunia Bessiepa
«4JeJoBeK B cUCTEME»!

Korga daHTacTrKa, To 6Mwb odpopmneHHas B 06pasbl 1 CIOXKETbl MbICSIb YesloBeYecKas,
JONro 1 eTasibHO YTO-TO MOBTOPAET — Hy Tak AbiMa 6e3 orHA He ObiBaeT. baHanbHble
ronnueyackre 60eBUKM O BOWMHAX Nofel ¢ uMBunmsaumneinn pobotoB HecyT B cebe nop
Lenyxon KOMMepUYeCcKkoro CMOTPMBA FOPbKOE 3ePHbILIKO UCTHBI.

Korga B po6oTbl 6yaeT BCTpoeHa nepefaBaemas nporpamma MHCTUHKTOB, U yAoOBne-
TBOPEHME 3TUX MHCTUHKTOB OyaeT BCTPOEHO Kak 6e3ycsioBHaA 1 6a3oBaA NoTpebHOCTb,
1 3TO NOMAET Ha YpOBEeHb CaMOBOCMPON3BOACTBA — BOT TOTAa, pebATa, KOHYaln 60poTbca
C KypeHvem 1 ankoronem, NOoToMy 4To 6yfeT camoe BpPeMsA BbiMUTb U 3aKypuTb nepeq
XaHOW BCEM HaM.

Eezenuil Kacnepckuil,
2eHepanvHblil dupekmop «Jlabopamopuu Kacnepckozo»



HeoKoHUYeHHasa NCTopKA
0 BOPOObAX

OnHaXABl, B CaMBIi pa3rap rHe3/J0BaHM A, YTOMJIEHHbIE MHOTOJHEBHBIM TSKKUM
TPYZOM BOPOOBU IIPUCENU NEPEJOXHYTh Ha 3aX0/le COTHIIA U MolebeTaTb O TOM
0 ceM.

— M=l Takue MaJeHbKHe, Takue ciabbie. [IpeicTaBbTe, HACKOIBKO IIPOIIE
OBLTO GBI )KUTH, IepKU MBI B IOMOIIHUKAX COBY! — MEYTaTeJIbHO IIPOYNPUKAT
ofuH Bopobeit. — OHa Moria 6bI BUTh HAM THE3Ja...

— Ara! — coryacuiics Apyrou. — A ellle IpUCMaTPUBaTh 32 HAIIMMU CTapU-
KaMU U ITeHIaMHU. ..

— U HacTaBiATh HAC, W 3alUINATh OT COCEACKON KOWIKYU, — AOOaBUI
TPeTUi.

Torga IMacTyc, camMblii cTapiIuii BOpobOei, mpeaaoKuI:

— IlycTh pa3BeYuKU NOJETAT B pa3Hble CTOPOHBI Ha IIOMCKHU BBIIIABIIETO
U3 THe3/la CoOBeHKa. BipoueM, 1ololIeT ¥ COBUHOE ANUI0, U BOPOHEHOK, U JlaXe
JIETEHBII JJacKU. JTa HaXoAKa obepHeTCs AJIs1 Halllel cTau caMOi 60JIbIIOH yza-
yeii! Bpoze Toli, Korza MBI 00HAPYKUJIU Ha 3aJHEM JIBOPe HEOCKY/eBaloMUi
HCTOYHUK 3€pHa.

Bo3byzauBIIrecs He Ha NIYTKY BOPOObU PAaCYMPUKATUCH YTO OBIJIO MOYH.

U tonpko opHOTrNa3elii CKpOHQUHKI, BheJUUBEIH, C TIXKeJbIM HPaBOM BO-
pobeii, MoxoxKe, COMHEBAJICA B I[e71eCO00Pa3HOCTU JAHHOTO NPeAIPUATHUS.

— MsI u3bpanu rubenbHbIN yTh, — YOEXAEHHO IPOMOJIBUI OH. — Pa3Be
He cJleflyeT cHavaja cepbe3HO MPopaboTaTh BOIPOCH YKPOIEHU U OZOMAaITHU-
BaHUA COB, IIPeX/e YeM BIIyCKaTh B CBOIO CpeZly TaKoe OllacHOe CYILeCTBO?

— Cpzaerca MHe, — Bo3pasuJl eMy [lacTyc, — UCKYyCCTBO IPUPYUYEHUA COB —
3aZlaya He U3 MPOCThIX. HaliTu cCOBUHOE SIMLI0O — U TO YePTOBCKU CJIOXKHO.
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Tak 4TO faBaiiTe HAYHEM C IIOMCKa. BOT cyMeeM BBIBECTH COBEHKA, TOIZa U 3a-
AyMaeMcs o pobsieMax BOCIIUTAHUA.

— IMopouHbIi NIaH! — HEPBHO YMPUKHYIT CKPOHOUHKIL.

Ho ero y»e HukTo He ciaymait. [To ykaszarwuto [Tactyca BopobprHas cras MOA-
HAJAach B BO3AYX U OTIIpaBUJIaCh B IIyTh.

Ha MecTe ocTaiuch JTUIIb BOPOOBH, PEIIUBIINE BCe-TAKU BBIACHUTD, KaK MPHU-
pyuarb coB. JJoBOJIBHO OBICTPO OHU ITOHSUIIH ITpaBoTy IlacTyca: 3aZa4a okasanach
HENMOBEPHO CJIOXKHOM, 0COOEHHO B OTCYTCTBUE CaMOIf COBHI, HA KOTOPOU ciie/[0-
BaJIo OBl MpaKTUKOBaThCsA. OZHAKO MTHULBI CTAPATeNbHO IIPOAOIKAIN U3ydaTh
pobJsieMy, ITIOCKOJIBKY OIIACAIUCH, YTO CTas BEPHETCS C COBUHBIM STHI[OM IIPEX/eE,
YeM UM yJacTCs OTKPBHITh CEKPeT, KAKUM 06pa3oM MOXXHO KOHTPOJIHPOBATH IO-
BeZleHUe COBBHI.

Aemopy Heu3eecmHo, uem 3aKOHUUJIACb Ima ucmopus,
HO OH noceAwaem ceorw KHuUz2y CKpOH(ﬁUHKle U 8cem e2o nociedo8amesiM.



BBeneHme

BHyTpu Halllero 4yepera pacrioyiaraeTcs Hekas cybcTaHIus, 61arogaps KOTOpOi
MBI MOKEM, HAIIPUMeD, YA TaTh. YKa3aHHas1 CyOCTAHITUA — YeJIOBeYeCKUH MO3T —
Ha/leJleHa BO3MOXXHOCTSMU, OTCYTCTBYIOUTUMU y APYTUX MieKonuTaromux. Cob-
CTBEHHO, CBOUM JIOMUHUPYIOILINM TI0JI0XKEHUEM Ha TJIaHeTe JITAU 06513aHbl IMEHHO
STUM XapaKTepHBIM 0COOEHHOCTSIM. HEKOTOPBIX }KUBOTHBIX OT/INYAET MOIHEHITIasn
MYCKYJIaTypa 1 OCTpeHIINe KJIBIKY, HO HU OHO )KUBOE CyIIeCTBO, KpOMe YeJIOBeKa,
He 0ZjapeHO HaCTOJBKO COBEPUIEHHEIM YMOM. B crry 6ojiee BBICOKOTO MHTEJIEK-
TyaJIbHOI'O YPOBHA HaM yZajoCch CO3Z,aTh TaKWe MHCTPYMEHTEI, KaK A3bIK, TEXHO-
JIOTHA U CJIOKHaA colfhanbHasd opranusanus. C TeueHreM BpeMeHU Hallle IIpeuMy-
111eCTBO JINIIb YKPEILIAIOCh U PaCINPANIOCh, IOCKOIbKY KaXk0e HOBOE IIOKOJICHUe,
omnupasnch Ha AOCTWXKEHUA MIpe/IlecTBEHHUKOB, IILJIO BIepes.

Ecnu xorma-HubOyzap pa3paboTaroT MCKYCCTBEHHBIN pasyM, IIPeBOCXOASAIINN
0611l YpOBEHDb Pa3BUTHS Y€JOBEUECKOTO pa3yMa, TO B MUPE MOABUTCS CBEPX-
MOIIHBIN MHTeJIEKT. U Torza cyzpba Hamero BUJa OKaXKeTCSA B IPIMOM 3aBU-
CHMOCTH OT AeMCTBUI 5TUX pa3yMHBIX TEXHUYECKUX CHCTEM — I0ZI0GHO TOMY,
KaK CETO/HSANIHASA y4acTh TOPUJLI B OOJIBIIEH CTENIEHU ONpeesIeTcsl He CAMUMU
IpuMaTaMy, a JIACKUMU HaMepeHUAMU.

OZHAKO YeJI0BEYECTBO JeHCTBUTENBHO 06J1aZJaeT HEOCTIOPUMBIM MTPEUMYIIIe-
CTBOM, ITOCKOJIBKY OHO U CO3/laeT pa3yMHble TeXHUYeCcKUe CUCTeMBl. B ipuHIue,
KTO MellaeT IIPUAyMaTh TAKOU CBepXpa3yM, KOTOPHIM BO3bMET 10/, CBOIO 3aLIUTy
ob1eyenoBeveckye IeHHOCTH? Be3ycIoBHO, y HAaC UMEIOTCs BeCbMa BECKUE OCHO-
BaHUsA, YTOOBI 06e30macuTh cebsi. B mpaKTHUeCKOM IJIaHe HaM IPUJETCs CIIpa-
BUTHCA C TPYAHEUIINM BOIIPOCOM KOHTPOJIS — KaK yIIPaBIATh 3aMbICIaMU U JeH-
CTBUAMMU cBepxpasyMa. [Iprdem Jito/i CMOT'Y T UCII0/Ib30BaTh O VH-eAMHCTBEHHBIN
mraHc. Kak TobKo HeZIpyKeCTBeHHBIM NCKyCCTBeHHBIN HHTe/IeKT (M) moAaBuTCA
Ha CBET, OH Cpa3y HaYHeT MPEMATCTBOBATD HAIINM YCHUIUIM U36aBUTHCSA OT HETO



BsedeHue 17

WK XOTsI 6bI OTKOPPEKTUPOBATH €r0 YCTAaHOBKHU. U Torza cyapba yemoBedecTBa
OyzeT mpepenieHa.

B cBoeli KHUTIe 51 IBITAI0Ch OCO3HATh MIPOGJIEMY, BCTAIOIIYIO [TEPEJ JIFOAbMHU
B CBSI3U C ITEPCIIEKTUBOM IOABJIEHUs CBEpXpasyMa, U IIPOaHaIU3UPOBaTh UX OT-
BETHYIO peakuuio. [loxkaayi, Hac OXKUAaeT camas cepbe3Has W Iyraromas Imo-
BECTKa, KOTOPYIO KOTZa-Tu00 Moaydasio 4eJoBedecTBo. M He3aBUCUMO OT TOTO,
mo6eM MbI UJIX IIPOUIPAEM, — HE UCKJIIOUEHO, YTO STOT BBI30B CTAHET /ISl HAC
mocjaeHUM. §l He MPUBOXKY 3/1eCh HUKAKUX JOBOJAOB B IIOJIb3y TON WK HUHOM
BEPCHU: CTOMM JIM MBI Ha IIOPOr'e BEJIMKOTO IIPOPHIBA B CO3ZIAHUM UCKYCCTBEHHOTO
WHTEJIJIEKTa; BO3MOXKHO JIM C OIIPeIeIEHHON TOYHOCTBIO IPOrHO3MPOBATh, KOIZa
CBEPILUTCS HEKOE PEBOJIOLMOHHOE COOBITHE. BeposiTHEE BCErO — B HbIHEIIHEM
CTOJIETHH. Bpsa/ 1 KTO-TO Ha30BeT 6ojiee KOHKPETHBIN CPOK.

B mepBhIX ZIBYX [VIaBax 51 pACCMOTPIO pa3Hble HAyYHbIe HAPABJIEHUS U CJIETKa
3aTPOHY TAaKyI0 TEMY, KAK TEMIIbI 5KOHOMUYECKOT0 pa3BUTH:A. OZJHAKO B OCHOBHOM
KHUTa IOCBAIIEHA TOMY, YTO [IPOMU30U/ET IOC/IE TIOABIEHUs cBepxpasyma. Ham
[IPEJCTOUT OOCYAUTD CAEAYIOU[ME BOMPOCHL: AMHAMUKY B3PBHIBHOI'O Pa3BUTHUI
KCKYCCTBEHHOTO MHTEJLJIEKTA; ero GOPMBI ¥ IIOTEHIIMAI; BAPUAHTHI CTpaTernye-
CKOT'0 BBIO6OpA, KOTOPHIMU OH OyJeT Ha/eJieH U BCIeJCTBUE KOTOPBIX MMOJYUUT
pelnalee MpeuMyIecTBo. [Tocie 3TOro Mbl IpoaHaaIu3upyeM MpobaeMy KOH-
TPOJISI ¥ TIOTIBITAEMCS PELTUTH BAXKHEHIITYIO 38/[a4y: BO3MOKHO JI CMOZIEIMPOBATh
TaKKe UCXO/HbIE YCIOBHs, KOTOPBIE TO3BOJIAT HAM COXPAaHUTh COGCTBEHHOE TIpe-
BOCXO/ICTBO Y B UTOT€ BLIXKUTh. B IMOC/IeHNX [VIaBaX MBI OTOMEM OT 4aCTHOCTEN
Y [IOCMOTPUM Ha Mpo6JieMy IIKMpe, YTOOBI OXBATUTH B I[E€JIOM CHUTYAILMIO, CJIO-
JKUBIIYIOCSA B pe3y/ibTaTe Hallero usydyeHus. S IpejioxKy BalleMy BHUMAaHHUIO
HEKOTOPBIE PEKOMEHAIINH, YTO CJIeAyeT IPEATIPUHATD YKe CEroAHA, Aabbl B G-
AylieM usbexarTh KaracTpodel, yrpoXKalollel CylieCTBOBAHHIO Ye0BeYeCTBa.

[Mucarh 3Ty KHUT'Y ObLIO HeJerko. Hajieroch, 4TO MPOMIEHHBI MHOK IYTh
[IOM/IET Ha IOJIb3y APYTHM HcciaemoBarensM. OHKM 6e3 JUIMTHUX HIPEensTCTBUI
JOCTUTHYT HOBBIX PyOeKeii ¥ MOJHBIE CHJI CMOT'YT OBICTPEE BKIIOUUTHCS B paboTy,
6J1aroziapsi KOTOPOM JIFOJH MOJTHOCTHIO OCO3HAIOT BCIO CJIOXKHOCTH CTOATIEH Iepes
HUMH Ipobiaemsel. (Ecau Bce-TaKu Jopora U3y4eHUs MOKaXXeTcs OyAyIIuM aHa-
JINTUKAM HECKOJIbKO U3BHJIMCTOM U MECTAMU U3PHITON yxabaMu, Ha[el0Ch, OHU
OIIEHSAT, HACKOJbKO HEMIPOXOAUMBIM ObLI JaHAmadT npexcde.)

HeB3upas Ha CI0XKHOCTH, CBS3aHHbIe ¢ pabOTOM Haj KHWIOH, s cTapajcs
M3JaraTh MaTepyasl JOCTYIIHBIM A3BIKOM; IIPaB/a, ceiiyac BUXKY, YTO He BIIOJHE
C 3TUM CIIpaBUJCA. ECTeCTBEHHO, IOKa S MHUCaJ, TO MBICJIEHHO OOpamliaics
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K IIOTEHI[HaJIbHOMY YUTATeJII0 U I0YeMY-TO Bcer/a B JAaHHOMN posiu IpeCTaBIal
cebs, TOIBKO HECKOJIBKO MOJIOXKE HACTOSAIIETO, — IIOJNyYaeTcs, s eIal KHUTY,
KoTopasA Morya OBl BBI3BATh MHTEPEC IIpeXK/e BCero y MeHs caMoro, HO He 00-
PEMEHEHHOT0 MPOXXUTHIMU rolaMu. BO3MOXXHO, UMEHHO 3TO OIPEAEUT B 1aJlb-
HelllleM MaJIOYUCIEeHHOCTh YUTATEIbCKON ayAuTOopun. Tem He MeHee, Ha MOM
B3IVIAJ, COZEpXKaHue KHUTH OyJeT AOCTYITHO MHOTUM JoAaM. Hazo auib mpu-
JIOXKUTH HEKOTODPHIE YMCTBEHHBIE YCUJIHsA, TIEPECTaTh C XOAy OTBepraTb HOBBIE
WJieu U BO3/IEPKUBATHCS OT UCKYIIEHU [TOMEHATH BCE HEMOHATHOE Y0OHBIMHU
CTEpPEOTUIIAMU, KOTOPBIE MBI BCE JIETKO BBIY)KMBAaeM U3 CBOUX KYJIbTYPHBIX 3a-
macoB. YurarenaM, He 061aaonuM CIeMaJlbHBIMU 3HAHUAMU, He CTOUT Ia-
COBaTh Iepe/] BCTPEYaIMMUCI MECTAMU MaTeMaTUYeCKUMU BBIKJIaZIKaMU U He-
3HAaKOMBIMU TepPMUHAMHU, ITOCKOJBKY KOHTEKCT BCErZia II03BOJISIET MOHATH
OCHOBHYIO MbICJb. (YHTaTesny, jKeIarolye, HallpOTHUB, Y3HATh 6OJIbIlE TOAPO6-
HOCTeM, HAaW/yT MHOT'O UHTEPECHOTO B IPUMEYaHUIX'.)

BepoATHO, MHOTOE B KHUT€ H3JI0)KEHO HEKOPPEKTHO?. BO3MOXKHO, A YIIYCTHII
13 BUAY KaKKe-TO Ba’KHbIE COOOpaXKeHUs, B Pe3yJbTaTe Yero HEKOTOPhIE MOU 3a-
KJTIOUEHHS — a MOXET OBbITh, U BCE — OKaXKYyTCS OMMOOYHBIMU. YTOOBI HE MPO-
MYCTUTh METBYAUIITNI HIOaHC ¥ 0003HAYUTH CTETIEHb HEOTIPeeIEHHOCTH, C KOTOPOM
MBI IMeeM /IeJI0, MHE IIPUIILIIOCh 00PAaTUTHCA K CrienuGUIecKUM MapKepaM — II03TO-
My MOH TeKCT IeperpykeH TaKUMU yPOAJHUBBIMU CIOBECHBIMU KJIAKCAMH, KaK
«BO3MOXKHO», «MOTJIO ObI», «<MOKET OBITh», «ITOXOXKE», «BEPOSITHO», «C OOJIBIION Z0TelH
BEpOATHOCTU», «[IOYTH HaBepHsAKa». OFHAKO A BCAKUM pa3 mpuberar K MOMOIITN
BBO/JIHBIX CJIOB KpaifHe OCTOPOXKHO M BeCbMa MPOAYyMaHHO. BripoueM, 151 0603Ha-
4YeHUs OOILIel OrpaHUYEeHHOCTU HOCEOJIOTMYEeCKUX JOIYIIeHUH OHOTO TAaKOTro
CTHJIMCTUYECKOTO IIpHeMa IBHO HEIOCTaTOYHO; aBTOP ZIOJDKEH BBIPAOOTATh CUCTEM-
HBIH [TOZIXO0/T, YTOOBI PacCyKAaTh B YCJIOBUAX HEOIIPeIeIEHHOCTH U IIPSIMO YKa3bIBaTh
Ha BO3MOXXHOCTh OIIMOKU. Peub HU B KOell Mepe He UAET O JIOXKHON CKPOMHOCTH.
VickpeHHe TIPU3HAIO, YTO B MOEH KHUTE MOTYT OBITh U Cephe3HbIe 3a0/TyKAEeHUS,
Y HeBepHbIe BBIBOJBI, HO NP 3TOM 1 YOeXX/ieH: aJbTepHATUBHBIE TOUYKU 3PEHUs,
MIpe/ICTaBIeHHbIE B IUTEPAType, — ellle XyxKe. [[prdyeM 3To KacaeTcs U obIIenpu-
HATOH «HYJIEBOM I'MIIOTE3bI», COIJIACHO KOTOPOU Ha CETOAHANTHUI IEHb MBI MOXKEM
¢ abCOJIOTHBIM OCHOBaHUEM WTHOPUPOBATH IPOOIEMY MOSABIEHUS CBEpPXpasyma
U 9YBCTBOBATh cebs1 B ITOTHON 6€30MacHOCTH.



[naBa nepsaf

[lpoLusble JOCTUXEeHNA
/1 CEeroAHALLHME BO3MOXHOCTM

HauHem ¢ obpalleHnd K ganekomy npowsnomy. B obuimx yepTax nctopua npeactasnaeT cobou
noCnefoBaTeNbHOCTb Pa3fIMYHbBIX MOAENEN POCTa, NPUYeM NpPoLecc HOCUT NPOrPeCcCUBHO
YCKOPAIOLMIACA XapaKTep. ITa 3aKOHOMEPHOCTb AAET HaM MPaBo NpeaArnonararh, YTO BO3IMOXKeH
cnepylowmn — elle 6onee GbICTPLIN — Meprof pocTa. OgHako BPAL N1 CTOMT NPKAaBaTb
CNMWKoMm 6onblioe 3HaveHvie Nof0OHOMY COOOPAKEHMIO, MOCKOMbKY TeMa Halen KHUMM —
He «TeXHOMOrMYecKoe YCKOPEeHWME», He «IKCMOHEHUMaNnbHbI POCT» 1 faxke He Te ABNeHWs,
KoTopble 0ObIYHO MOAAIOTCA NOA NOHATMEM CUHMYNAPHOCTbY. [lanee mbl 0OCYAMM UCTOPUIO
BOMPOCA: Kak pasBUBaNMCh NCCNefoBaHNA MO UCKYCCTBEHHOMY UHTENNEKTY. 3aTeM nepelaem
K TeKylleh CUTyaumm: 4To CeroAHA MPOUCXOAWT B 3TOW 0bnacTu. /I HaKOHeL, OCTaHOBUMCA
Ha HeKOTOPbIX MOCNEAHWX OLUEHKax CMeumnanvcToB 1M NOroBOPUM O Hallei HecnoCcobHOCTH
NPOrHO3MPOBaTh CPOKM AanbHENEro Pa3BUTHS COObITUI.

Mopgenu pocTa 1 UCTopVs YesioBeYecTBa

Bcero HeckosbKO MUJIIMOHOB JIeT Hasaf NMpejKHU Jiofiel ellle >KUJIU B KPOHAX
adpUKaHCKUX /lepeBbeB, NTePENPLITUBAA C BeTKH Ha BeTKYy. [losaBieHue Homo
sapiens, WY 4eJIOBeKa pa3yMHOT0, OTZEIMBIIErOCHd OT HALTUX OOIIUX C YeJ0Be-
KOOOpasHbIMU 06€e3bsTHAMU IIPEKOB, C Te0JIOTUYECKON U JaKe 3BOJIOIIMOHHOMN
TOYKM 3pEHHUA IIPOMCXOAUJIO OYeHb IIJIaBHO. /J[peBHUe 04U IPUHUMAaJIN BEepTHU-
KaJIbHOE IOJIOXKEHUE, a OOJIBIINE TTaTbIbl HA UX KUCTIX CTAIU 3aMETHO OTCTOSATh
OT ocTaJbHBIX. OZHAKO caMoe IVIaBHOe — IIPOUCXOJUJIU OTHOCUTEJIbHO He3Ha-
YUTEe/NbHbIE U3MEHEeHUs B 06'beMe MO3ra U OpraHu3allii HEPBHOM CUCTEMBI, YTO
B KOHIIe KOHIIOB IIPMBEJIO K TUTaHTCKOMY PBIBKY B YMCTBEHHOM Pa3BUTUU YeJlO-
Beka. Kak ciezacTBUe, y JoJel MOABUJIACH CIIOCOOHOCTh K abCTPaKTHOMY
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MbITIeHu 0. OHU HavyaIy He TOJIbKO CTPOMHO U3JIaraTh CI0XKHBIE MBICJIH, HO U CO3-
JaBaThb HHGOPMAI[MOHHYIO KYJIBTYPY, TO €CTh HAKAIIJINBATh CBEJEHUS 1 3HAHUA
U Tlepe/laBaTh UX OT MTOKOJIEHU K ITOKOJIeHH0. Hajo ckasaTh, YeJI0BEeK HayIUJICST
JIeJIaTh 3TO 3HAYUTEJNbHO JyUllle JTI0OBIX APYTUX JKUBBIX CYIIECTB Ha IJIaHETE.

JlpeBHee YeI0BeYeCTBO, UCIIOIb3Ys MTOIBUBIINECS ¥ HET'O CIIOCOOHOCTH, pas-
pabaTriBajio Bce Gosiee U 6ojiee pallMoHaIbHbIE CTIOCOOBI TPOU3BOACTBA, O1aro-
Jlapsi 4eMy CMOTJIO MUTPHUPOBATh JaIeKO 3a IIpeIesibl [KYHIJIel u caBadH. Cpasy
Imocjie BOBHUKHOBEHUS 3eMJie/ieIis CTPEMUTENbHO Havyaaud pacTH BeJIUYUHA
HaceJIeHUs U ero IMJIOTHOCTD. Bosblile Hapo/ia — 6oJIbllle Uk, TPUYeM BbICOKAS
IJIOTHOCTDb CIIOCOOGCTBOBAa He TOJbKO OBICTPOMY pacIpPOCTPAHEHUIO HOBBIX
BEeSTHUM, HO U TIOSBJIEHUIO Pa3HBIX CIIEIIMAIKUCTOB, a 3TO 03HAYaJj0, YTO B Cpejie
JII0Ziell MIJI0 MMOCTOSTHHOE COBEpIIEHCTBOBaHHE MPOGdECCHOHATbHBIX HABBIKOB.
JlanHble GaKTOPhI TIOBBICHIM MeMMNbL IKOHOMUUECKO20 PA38UMUSL, CAETATU BO3-
MOXKHBIM POCT ITPOU3BOAUTENBHOCTH U GOPMUPOBAHNE TEXHUYECKOTO IOTEH-
umuana. B ganpHeleM Takoi ke 0 3HAYMMOCTHU IIPOT'Pecc, TpUBeAUINHN K MPO-
MBIILJIEHHON PEBOJIIOIUY, BHI3BAJ BTOPOM MCTOPUYECKHUN CKAYOK B YCKOPEHUH
TeMIIa POCTa.

Takas AUHAMHUKA TeMIIa pOCTa MMeJia BakKHble MOCaeACTBUsA. Hampumep,
Ha 3ape 4eJIOBEYEeCTBa, KOTja 3eMJIF0 HACeJsId MMPapOAUTENH COBPEMEHHBIX
Jtofielt, UAW TOMUHUABY, SKOHOMUYECKOE Pa3BUTHE MPOUCXOJUIO CIUIIKOM
MeJIEHHO, ¥ TTIOTPe60BaNOCh MOPSI/iKa MUJIIUOHA JIET I IIPUPOCTa MPOU3BOI-
CTBEHHBIX MOII[HOCTEMH, YTOOB! HaceIeHYe IJIAHETHI TI03BOJIUIIO cebe YBeTUIUThCS
Ha MUJITMOH YeJIOBEK, IPUYEM CYIECTBOBABIINX HA 'PAHU BKUBAHUA. A ITOCIIE
HeoJMTU4YecKou pesomonun, k 5000 rozy 0 H. 3., KOT/]a YeJI0OBEYECTBO MEePEIIO0
OT OXOTHUYbe-COOUPATENBbCKOTO OOIECTBA K CETHCKOX03UCTBEHHON 9KOHOMHU-
YeCKON MOJEJIN, TEMITHI POCTa BRIPOC/IN HACTOJIBKO, YTO JJIS1 TAKOTO YK€ IIPUPOCTa
HaceJieHUs XBaTUJIO ABYXCOT JieT. CeroziHs, MOoce IPOMBIIILIEHHON PEBOJIIOIUH,
MHPOBasi SKOHOMUKA PACTeT NMPUMEPHO Ha Ty e BeJWYUHY KaKAble IOJI-
Topa yacal.

CyllecTBYIOUINI TEMIT POCTa — Jla’kKe €CIM OH 3aKOHCEPBUPYETCA Ha OTHO-
CUTEJIbHO ITPO/IOIKUTETBHOE BpeMsI — IIPUBEJET K BIIEYAT/ISIONIUM PE3YIbTaTaM.
JloycTuM, MUpOBasi 5KOHOMMKA IIPOJOJIKUAT PACTH CO CPEJTHUM TEMIIOM, XapakK-

* TomuHuosl (n1at. Hominidae) — BBICOKOOPraHM30BaHHOE CEMENCTBO YeJIOBEKOOOPA3HBIX
06e3bAH; TOMMHH/, YeJIOBEK UCKOIIAeMBbIii, IIPeCTaBIsgeT cO60H MIPOMEKYTOUHOE 3BEHO
MeXZy IIPUMaTOM U 4eJIOBEKOM pa3yMHBIM. 30ect u oaJiee: npum. peo.
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TEPHBIM /IS TOCHeAHUX TATUAECITH JIET, BCE PABHO HaceJjieHUe TIaHeThl B Oy-
AylieM cTaHeT Gorade, yeMm ceroZusa: K 2050 rogy — B 4,8 pasa, a x 2100 ro-
oy — B 34 paza’.

OnHAKO TepPCIeKTUBBI CTAOMIBHOT0 SKCIIOHEHITHAIBHOTO POCTa MEPKHYT B CPaB-
HEHUMU C TeM, YTO MOXKET IIPOU30MTH, KOTZIa B MUPE CBEPILUTCSA CAeAYIoIlee CKad-
KooOpa3Hoe U3MeHeHUe, TEMIT Pa3BUTH s KOTOPOT'O 110 3HAYMMOCTH U TTOCJIEICTBUAM
6yZIeT CpaBHUM C HEOJUTHYECKOU 1 TPOMBIIIJIEHHON PEBOTIONUAMH. [10 olleHKaM
sKoHOMUCTa PobuHa X3HCOHA, OCHOBAaHHBIM Ha MUCTOPUYECKUX JAHHBIX O XO35H-
CTBEHHOU ZIeATETbHOCTU U YUCJIEHHOCTHU HaceJIeHUs, BpeMsI YABOEHU ST SKOHOMUK
OXOTHHUYbe-COOMPATETHCKOTO OOIIECTBA MOXY IJIEUCTOIIEHA COCTABIISIO 224 THI-
CSTYM JIET, arpapHOro obiecTBa — 909 jieT, MHAYCTpHUaIbHOTO 061ecTBa — 6,3 TO-
na3. (B cooTBeTCTBUU C TapagurMoi XaHCOHA COBpeMeHHasi SdKOHOMUYecKas MO-
Jlenb, UMelollas CMeIIaHHYI arpapHO-UHAYCTPUAJIbHYIO CTPYKTYpPY, elle
He Pa3BUBAETCSA B YIBOEHHOM TeMIIe KaXkzble 6,3 rozia.) Ecii B MUPOBOM Pa3BUTHHU
yiKe CIy4duscs Obl TaKOW CKa4dOK, COMMOCTABUMBIM 110 CBOEMY PEBOJIOIIMOHHOMY
3HAUYEHHIO C ABYMsI MIPEbIAYIIUMU, TO SKOHOMHUKA BhIIIa ObI HA HOBHIN YPOBEHD
U yZiBavBajia Obl TEMITB POCTA MMPUMEPHO KaK/ble JIBE HEJENH.

C TOYKM 3pEHUS CETOAHSAIIHETO AHA MOJOOHBIE TEMITB PAa3BUTUA KaXKyTCs
danTacTuyeckumu. Ho u cBUZIETETM MUHYBIIIUX STI0X TOXKE BPS/L JIX MOTJIH TIPE-
MTOJIOXKUTh, YTO TEMIIBI POCTAa MUPOBOIM S5KOHOMUKH KOTAA-HUOYAb OYAYT yABau-
BaThCA HECKOJIBKO pa3 Ha MPOTAKEHUU KU3HU OZHOT'0 MOKoJeHUudA. To, 94To And
HUX TPe/ICTaBJIAIOCh COBEPIIEHHO HEMBICIMMBIM, HAMU BOCIIPUHUMAETCS KaK
HOpMa.

Wpest mpubImKeHUsT MOMEHTA TEXHOJIOTMYECKOU CUHTYISIPHOCTH CTaJla Ypes-
BBIYAHO MOMYJISIPHOM MOC/IE MTOSIBJIEHUS HOBAaTOPCKUX paboT BepHoHa Bunmxa,
Pas KypriiBeiina u pyTrux uccienoBaresneir*. Bmpouem, IOHATHE «CUHTYIAPHOCTD»,
KOTOPOE UCIIONb3YETCS B CAMBIX PA3HBIX 3HAYEHUAX, YIKe IIPUOOPETIO YCTOHIHBhII
CMBICJT B IyXe TEXHOJOTUYECKOTO YTOMKU3Ma U Jja’ke 063aBe0Ch OPEOIOM YEero-
TO yCTPAIIAIOIIETO U B TOXKE BPEMS BIIOJTHE BEJTUYECTBEHHOT0°. [TOCKOJIbKY 60Th-
LIWHCTBO OIlpeZieIeHU CJI0BA CUH2YISIPHOCMb HE UMEIOT OTHOIIEHUA K IpeJiMeTy
Halllel KHUTH, MBI JIOCTUTHEM OOJIBIIEN ICHOCTH, €CJIM M30aBUMCS OT HET'O B I10JIb-
3y 60Jiee TOYHBIX TEPMUHOB.

HuTepecytoliaa Hac ujesd, CBA3aHHAA C IOHATUEM CUHTYJAAPHOCTH, — ITO
MTOTEHITHATBbHOE 83DPbl80N0006H0e pazsumue UHMeJieKma, OCOOEHHO B TIEPCIIEK-
THBE CO3JaHUS HUCKYCCTBEHHOTO CBepxXpa3yMa. Bo3aMoXHO, IpeJAcTaBIeHHbIE
Ha puC. 1 KpUBBIE POCTa YOEAAT KOI'0-TO M3 BaC, YTO MBI CTOUM Ha ITOPOre HOBOT'O
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WHTEHCUBHOI'O CKayKa B TeMIle pa3BUTHUA — CKadKa, COIIOCTaBUMOI'O C HEOJIU-
TUYeCKON U IIPOMBIIIIEHHON peBotonuaMu. CKopee BCero, II0AM, Z0BEPAOIIUM
AuarpaMMam, lake TPYZHO BOOOPasUTh ClleHapHii, B KOTOPOM BpeMs YABOEHUS
MUPOBON 9KOHOMUKHU COKpPAIAETCA [0 Helenb 6e3 ydacTus CBepXMOIIHOTO pa-
3yMa, BO MHOT'O pa3 IPeBOCXOZAIMIETO IO CKOPOCTH U 3 EeKTUBHOCTU CBOeH
pabOTHI HAIl MPUBBIYHBIN OUOJOrHYecKU yM. OfHAKO He 00653aTebHO YIIpaXK-
HATHCA B PUCOBAaHUMU KPUBBIX POCTa U 3KCTPANOIALUN NCTOPUYECKUX TEMIIOB
SKOHOMUWYECKOT'O Pa3BUTHsA, YTOOBl HayaTh OTBETCTBEHHO OTHOCUTHCSA K PeBO-
JIIOIIIOHHOMY ITOSABJIEHHIO NCKYCCTBEHHOT'0 MHTEJIIEKTA. DTa IIpobyieMa HaCTOIbKO
cepbesHa, YTo He HY»K/JaeTcsA B apryMeHTalluuy moo6Horo poza. Kax Mbl yBUAUM,
ecTb ropaszio 6ojyiee BeCKre IPUYUHBI IPOSBIATH OCMOTPUTENBHOCTb.
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Puc. 1. AuHamuka muposoro BBI1 3a gnutenbHbIn nctoprnuecknin nepuopg. Ha nvHeiHon
LIKae NCTOPUA MUPOBOI SKOHOMUKU OTOOPaXKeHa Kak NIMHWSA, CHavasa noyTu C/iMBarowasncs
C rOpPV30HTaNbHOM OCbIO, @ 3aTeM Pe3Ko yCTpeMNAlLWanaca BepTukanbHo Beepx. A. [laxke pac-
LWINPUB BPEMEHHbIE FPaHULbl 4O AeCATW TbICAY NeT B NPOLUNIOE, Mbl BUANM, YTO NIMHNA AenaeT
PbIBOK BBEPX M3 ONpefeneHHON TOUYKM NOoYTW Noj AeBAHOCTO rpagycos. B. JInHua 3ametHo
OTpbIBaeTCA OT FOPM3OHTANIbHOM OCU TOMbKO Ha YPOBHE NPUOGAN3UTENBHO NOCNEAHNX CTa JIeT.
(Pa3HOCTb KpMBbIX Ha AMarpaMmax OOBbACHAETCS pa3HbiM HABOPOM AaHHbIX, MO3TOMY U MO-
KasaTesy HECKOJIbKO OTIMYAOTCA ApYyr OT Apyra‘.)

3aBblLEHHbIE OXMaaHWA

C moMeHTa n3006peTeHNA B 1940-X roziax mepBbIX 31eKTPOHHO-BBIUUCIUTETHHBIX
MallliH JIIOAU He TIepecTaloT IPOrHO3MPOBaTh MOSABJIEHNE KOMIIbIOTepa, YPOBEHD
WHTeJIJIEKTa KOTOPOro O6yZieT CPaBHUM C YeJIOBeYeCKUM. VIMeeTcs B BUZAY pa3yMHas
TEeXHUYeCKas CUCTeMa, HaZleJieHHas 3/[paBbIM CMBICJIOM, O6JaZatommas crocob-
HOCTBIO K OOYYEHUIO ¥ Pa3MBILIUIEHHUIO, YMeIoasl IJIaHUPOBATh U KOMILJIEKCHO
obpabaTeiBaTh MHGOPMAIIHMIO, COOPAHHYIO IO CAMBIM Pa3HBIM UCTOYHUKAM —
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peasbHBIM 1 TeOpeTUYecKUM. B Te BpeMeHa MHOTHeE OXKU/IAIH, YTO TaKHe MaIllHbI
CTAaHYT PEeaTbHOCTBIO y)Ke JIeT Yepe3 ABazAlaTh’. C TeX MMOp CPOKU CABUTAIOTCS
CO CKOPOCTBIO OZTHOTO I'0/la B TOZ, TO €CTh CerofHs QyTypOJIOTH, YOEK/IeHHbIE
B BEPOSITHOCTU CO3JAaHUSA UCKYCCTBEHHOTO MHTEJIEKTA, MPOJOIKAIOT BEPUTH,
YTO «yMHbIE MAIIMHbI» MMOSBATCS Yepe3 Napy AeCATKOB JieTs.

Cpok B BaAllaTh JIET JIIOOUM BCEMU MMpeACKa3aTelsIMU KOPEHHBIX TIepeMEH.
C OZHOU CTOPOHEI, 3TO HE CIUIIKOM JOJIT0 — U IIOTOMY IIpeAMET OOCYKAEHUS
MIpUBJIEKAET K cebe MHUPOKOoe BHUMAHUE; C IPYTOM CTOPOHBI, 3TO HE TaK OBICTPO,
YTO Ja€T BO3MOXKHOCTD ITIOMEUTATD O LIEJIOM Psifle BAXKHEHIINX HAyYHBIX OTKPBI-
TUH — IpaBza, IpeJCTaBlIeHNA O HUX Ha MOMEHT IIPOrHO3MPOBAHUA BechbMa pac-
TIJTBIBYATHI, HO UX Pean3alivs MPaKTUIeCKHU He BhI3bIBAaeT COMHeHU . COIOCTaBUM
3TO ¢ 6oslee KOPOTKUMU IIPOTHOCTHYECKUMM CPOKAMHU, YCTAHOBIEHHBIMU JJIS
Pa3HBIX TEXHOJIOTUH, KOTOPBIM CY:K/I€HO OKa3aTh 3HAUNUTeJbHOEe BIUAHNE Ha MUP:
OT IATH [0 IECSATHU JIET — Ha MOMEHT IIPOrHO3UPOBAHUS OOIBIIMHCTBO TEXHIYE-
CKUX pelleHul y)Xe YacTUYHO IPUMEHSIOTCSA; MATHAAATh JeT — Ha MOMEHT
MIPOTHO3UPOBAHUS ATU TEXHOJIOTUH YKe CYILIECTBYIOT B BU/le 1aBOPaTOPHBIX BEP-
cuii. KpoMe Toro, ABaZINIaTUIETHUH CPOK dallle Bcero 630K K CpeiHEN MTPOI0I-
JKUTEJbHOCTH OCTaBIIEeCsA MPodeCcCHOHANBHOM eI TeTbHOCTH MTPOrHO3UCTa, YTO
YMEHbIIIaeT PEIyTAalOHHbIN PUCK, CBA3aHHBIN C €ro AeP3KUM IIpe/cKa3aHUueM.

Brpouem, 13-3a CJIMIIKOM 3aBbIIIEHHBIX K HECOBIBIINXCS O3KU/JAHUN MTPOIILIIBIX
JIET He CJIEAYET Cpa3y AeaTh BBIBOJ, UTO CO3ZIaHKE UCKYCCTBEHHOTO UHTEJIIEKTA
HEBO3MOXKHO B IIPUHIIUIIE Y YTO HUKTO HUKOI/IA He OyZeT ero pa3pabaThiBaTh’.
OcHOBHas MIPUYKHA, TIOYEMY IIPOTPece Liesl MeJIeHHee, YeM IIPeANoaiaraaoch,
CBfI3aHa C TEXHUYECKUMHU IIpobieMaMy, BOSHUKABUITMMHY IIpU pa3paboTke pasy-
MHBIX MaIyH. [1epBonpoxoA1bl He IpelyCMOTPeIU BceX TPYAHOCTeH, C KOTOPBIMU
VM IPUILJIOCH CTOTKHYTHCA. [IpryeM BOIIPOCH: BeJINKA JIU CTENIeHb CEPbE3HOCTHU
STUX MPENATCTBUY U HACKOIBKO MBI ZJaJIeKH OT UX IIPeo0JIEHUS — JIO CUX TIOp
OCTarOTCS OTKPBITHIMU. ITOpOI0 3ajau, TEPBOHAYATBHO KaXKyl[recs 6e3HafeKHO
CJIOXKHBIMH, IMEIOT YAUBUTEIHHO IIPOCTOE PellleHre (XOTs Jallle, IoxXKaxyH, Obl-
BaeT Hao60poT).

MBI pacCMOTPUM ITyTH, KOTOPBIE MOT'YT IIPUBECTHU K TIOSIBJIEHUIO UCKYCCTBEH-
HOTO UHTeJIJIEKTa, He yCTyNaloIero YeJIoBe4eckoMy, B ciieyomiei rimase. Ho yxe
ceifyac XoTesoch GBI OOPATUTh Ballle BHUMaHUE Ha OJAWH BaXKHBIN acmeKT. Hac
0XKM/IaeT MHOT'O OCTAHOBOK MeXX/Y HbIHEITHUM OTIIPAaBHBIM IIYHKTOM U TeM 0y-
AYIIUM, KOT/Ia MOSBUTCS UCKYCCTBEHHBIN MHTEJIEKT, HO TOT MOMEHT — OTHIOJb
He KOHeYHas CTAaHIWA Ha3HadyeHU:. JJOBOIBHO OIM3KOM OT Hee cileZyIomei ocTa-
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HOBKOH OyzieT cTaHIMsA «CBepXpa3yM» — OCYIIECTBIE€HUE UCKYCCTBEHHOTO WH-
TeJIJIEKTa TaKOr'0 yPOBHSA, KOTOPEIY He IIPOCTO paBeH YeJI0oBeYecKOMY yMy, a 3Ha-
YHUTEJIbHO IPEeBOCXOAUT ero. [Tocie nocieHell 0cTaHOBKU Halll I10€37, pa3rOHUTCA
JIO TAKOH CTeIleHH, YTO Y CTAHIINU «HeI0oBeK» He CMOXKET He TOJIbKO OCTaHOBUThHCH,
HO Jaxke 3amMeJIuTh XoZ. CKopee BCero, OH €O CBUCTOM IIPOMYHUTCA MUMO. bpu-
TaHCKuM MaTeMaTuk VipBuHr Jl>xoH 'y, paboTaBuinii Bo BpeMeHa Bropoii Mupo-
BOH BOMHBI ITUGPOBAIBIINKOM B KOMaH/e AnaHa ThIOpUHTa, CKOpee BCETOo, OBLI
IIEPBBIM, KTO U3JIOXKUJI BaXKHENIITHE IIOAPOOHOCTH 3TOro clieHapus. B cBoell yacto
nuTHpyeMoi cratbe 1965 roza o mepBhIX CBePXpPa3yMHBIX MalllHAX OH IIHCAJI:

[laBaiiTe onpefenum CBepxpasyMHylo MallMHY Kak MalluHY, KOTopas B 3HauUTesbHOW
CTEMEHUN NPEBOCXOAUT MHTENNEKTYalNlbHble BO3MOXHOCTH NII0OOro YMHeNLLero yenoseka.
MocKkonbKy co3fjaHne Takux MallUH ABNAETCA Pe3ybTaTOM YMCTBEHHOW AeATENbHOCTA
YesioBeKa, TO MalUMHA, HafleNleHHas CBepxpa3yMom, byaeT cnocobHa paspabaTbiBaTth elle
60ree coBeplUeHHble MaLLUHbI; BCIELCTBUE 3TOro, 6eCCNOPHO, CTYyUMTCA TaKON <MHTENNEK-
TyanbHblii B3PbIB», UTO YESTOBEUYECKMI Pa3yM OKaXXeTCA OTOPOLLIEHHbIM Janieko Hazag. Takum
06pa3om, nepBas CBEPXPa3ymMHasa MallMHa CTaHeT NOCeAHUM JOCTUXKEHMEM YenoBeye-
CKOro yma — MnpaBAa, Llb B TOM C/llyyae, eC/i OHa He 06HaPYXXMT BOCTAaTOUHYIO CrOBOP-
UMBOCTb U CaMa He OBBACHUT HaM, KaK AepKaTb ee MNoj KOHTponem'™.

B3phIBHOE pa3BUTHE UCKYCCTBEHHOI'O MHTEJJIEKTA MOXKET ITOBJIEYb 33 COOOM
OZUH U3 ITTaBHBIX OK3UCTEHIIMAJIbHBIX PUCKOB* — B HAIIM JHU TaKOE MOJI0XKeHNe
Belllell BOCIIPUHUMaeTCA KaK TPpUBHAJIbHOE; C/leZl0BaTe/bHO, IIePCIeKTHUBEI I10-
Z06GHOTO POCTA JOKHBI OLEHUBATBLCSA C KpaliHel cepbe3HOCTHIO, aKe eCU OBLIO0
OBl 3aBeJOMO U3BECTHO (HO 3TO HE TaK), YTO BEPOSITHOCTD YI'PO3bI OTHOCUTEIHHO
Hu3Ka. OflHAKO NMUOHEPHI B 06JIaCTU MCKYCCTBEHHOT'0 MHTEJJIEKTA, HECMOTPS
Ha BCIO YOeXXIeHHOCTb B HEMUHYEMOM IOSIBJIEHUY UCKYCCTBEHHOTO NHTEJIEKTA,
He yCTyTaIoLIero 4eJ0BeYecKOMY, B Macce CBOel OTpHUIlaiy BO3MOXXHOCTB IIO-
ABJIEHUA CBepxXpa3yMa, IpeBoCXoAAlLero yeaoBedeckuil ym. Coszaercs Brevar-
JIeHUe, YTO UX BOOOpakeHre — B IIONIBITKAX IIOCTUYb ITpeIeTbHYI0 BO3SMOKHOCTh
OyayIUX MAIlWH, CPABHUMBIX [0 CBOMM MBICJTUTENbHBIM CIIOCOGHOCTSIM C YeJI0-
BEKOM, — IIPOCTO HUCCAKJIO, U OHHU JIETKO MPOLULTH MUMO Hen30eKHOro BEIBOZA:
JalbHEHUIINM LIaroM CTaHeT pOXKAeHHe CBepXpasyMHBIX MallliH.

* CorsacHo LIeHTpy 110 U3yYeHUIO SK3UCTeHITUAIbHEIX pUCKOB (KeM6puax), TAKOBBIMHU CUH-
TaloTCsA NOTeHIIHaJbHbIe YTPO3BI A YeJoBedeCcTBa: UCKYyCCTBEHHBIM NHTEJIIEeKT, U3MeHe-
HYe KJIMMaTa, A/lePHOe Opy»Kue, GHOTeXHOJIOTUH.
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BOJIBIIMHCTBO TIEPBOIIPOXO/IEB He TOALEPIKUBANU 3apOK/aBIieecs B o01ile-
CTBe GECIIOKONCTBO, CIMTAS TIOJHOM epPYH/ION, 6YATO UX MPOEKTH HECYT B cebe
OTIpe/ieIeHHBIN PUCK /151 YesoBedecTBa'. HUKTO U3 HUX HY Ha CJIOBaX, HU Ha Jie-
Jie — HU OZHOT'O CePhe3HOT0 KCCAeOBAHN Ha 3Ty TEMY — He IIBITaJICS OCMBIC-
JIUTH HU TPEBOT'Y TIO TIOBOZLY 6€30MTaCHOCTH, HU STUYECKUE COMHEH U, CBSI3aHHbIE
C CO3/IJaHMEM UCKYCCTBEHHOI'O MHTEJJIEKTA U MTOTEHI[UAIBbHOI0 JOMUHUPOBAHUS
KOMITbIOTEPOB; JIAHHBIN GaKT BbI3BIBAET YAUBJIEHUE [la)ke Ha GOHE XapaKTePHBIX
[JTsT TOM STIOXU He CIMIIKOM BBICOKHX CTAH/ZIAPTOB OIEHKU HOBBIX TEXHOIOT 2.
OcTaeTcst TOMbKO HAZIEATHCS, YTO KO BDEMEHU, KOT/[a X CMEJIbII 3aMbICE B UTOTE
BOILIOTUTCS B )KWU3Hb, MBI HE TOJbKO CyMeeM [OCTHYb JAOCTONHOTO HAayYHO-
TEXHUYIECKOTO OIBITA, YTOOBI HEHTPATU30BaTh B3PHIBHOE PAa3BUTHE UCKYCCTBEH-
HOT'O MHTEJIEKTA, HO U TIOAHUMEMCs Ha BBICOYAMIINI YPOBEHDb MpodeccroHa-
Jnu3Ma, KOTOPOe COBCEM He IMOMENIAeT, eCIM YeJIOBEYEeCTBO XOUeT TepPeKUTh
MIPUIIIECTBHE CBEPXPA3YMHBIX MAITUH B CBOM MWUD.

Ho mpexxzie uem o6paTUTh CBOM B30p B OGyAyliee, OO ObI II0JIE3HO KOPOTKO
HalMOMHUTDb UCTOPHIO CO3JAaHUS MAIIMHHOTO UHTEJJIEKTA.

[TyTb Hamex bl 1 OTYaAHNA

Jletrom 1956 roza B JlapTMyTCKOM KOJIIeKe cOOpainch Ha ABYXMECIIHBIH ce-
MUWHap JECATH YUEHBIX, 06beIMHEHHBIX OOIINM UHTEPECOM K HEUPOHHBIM CETSIM,
TeopUHr aBTOMAaTOB U HUCCIeJOBAaHUIO MHTeJJIeKTa. Bpems nposeseHus JapTMyT-
CKOT'O ceMHHapa OOBIYHO CYMTAIOT TOYKOM OTCYeTa HOBOM 06J1aCTH HAYKU —
U3y4YeHUs UCKYCCTBEHHOTO UHTEJIEKTA. BOIBITMHCTBO ero y4acTHUKOB MO3/IHee
OyZyT MpU3HAHBI OCHOBOIIOJOKHUKaMM 3TOTO HampasBieHus. HacKoJIbKO ONTH-
MUCTUYHO YYEHbBIE TJIsAZeNHN B OyAylee, TOBOPUT TEKCT ux obpaineHusa B PoHz
Pokdernnepa, cobupasiuiics GUHAHCUPOBATh MEPOIIPUATHE:

Hamu npepgnonaraeTca npoBecTy ceMUHAp Mo UCCNIefOBAHMI0 UCKYCCTBEHHOTO UHTENIEK-
Ta, KOTOPbIV NPOANANTCA ABa MecALa 1 B KOTOPOM MPUMYT yyacTue AecaTb yyeHbiX... U3-
yuyeHue Bonpoca 6yaeT onnpaTtbCa Ha NPefnosioXKeHUe, YTO Ha CErOAHALIHNIN JeHb Cylue-
CTBYeT MPUHUMNMaNbHAA BO3MOXXHOCTb MOLAENIMPOBAHUA MHTENNEKTa, MOCKONbKY Ternepb
Mbl B COCTOSIHUM TOYHO OMMCaTb KaXKAbl acnekT o6yyeHna MaLlviHbl 1 tobble OTAnYmTesNb-
Hble NPU3HaKN YMCTBEHHOW AeATenbHOCTU. ByaeT npeanpuHATa nonbiTka onpeaenuTtb
nyTu, Kak pa3paboTaTb MalLHY, CIOCOBHYI0 MCMONb30BaTb A3bIK, POpMUPOBaThL abCTpaKLum
U KOHLIENUWW, pellaTth 3afauin, cernyac AOCTYMHbIE IULLb YENTOBEUYECKOMY YMY, I CaMOpa3-
BMBaTbcA. CumTaem, YTo o6bEMCA CyLWEeCTBEHHOIO NPOorpecca B peleHnn oTaesbHbIX
YKa3aHHbIX Npobnem, ecniv TwaTenbHO OTOOpaHHaA rpynna CneymanucToB NoyymT BO3-
MOXHOCTb TPyAWUTbCA cOObLLa B TEUEHUE NieTa.
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[Tocsie 3M0XaJbHOTO COOBITHSA, OTMEYEHHOTO CTOJIb SHEPIUYHBIM IIPOJIOTOM,
MIPOILJIO WIECTHAECAT JIET, 38 KOTOPHIE HCCIeI0OBAHUSA B 00J1aCTU UCKYCCTBEHHOTO
WHTEJUIEKTa IIPeoZoyieId HeJIeTKUY IyTh: OT IPOMOIVIACHOTO a)XKMOTaXa /o Ia-
JEHUs UHTEpeca, OT 3aBHIIIEHHBIX OXKUJAHUN K 0OMaHYTHIM HaZeXKJaM.

[TepBHIli ITepro/ BCeoOIero BOOAYIIEBIeHUA Hadaucsa ¢ JJapTMyTCKOro ce-
MuHapa. [lo3gHee ero riaBHbIN opranusaTop /J:xoH MakkapTH OIKcasl 3TO BpeMs
KaK 310Xy BIIOJHE YCIEITHOT'0 OCBOEHUS B AyXe JETCKOI'0 «CMOTpPH, MaM, 6e3
PYK Mory!». B Te manexue roAsl yueHble BRICTPAUBaIN CUCTEMEL, 11eJIbI0 KOTOPBIX
OBLJIO OIIPOBEPTHYTH JOBOJBHO YAaCTO 3BY4YaBIIHE YTBEPXKAEHUS CKENTHUKOB,
OyZATO MaIIMHBI «HU Ha YTO He CITOCOOHBI». YTOOBI MapupoBaTh yJap, UCCIe0-
BaTeJIM UCKYCCTBEHHOT'O MHTEJIEKTA pa3pabaThiBaau HEOOIbIYE TPOTPAMMEI,
KOTOPBIE BHITIOHAIHU ZleficTBUE X B yCJIOBHOM MUKPOMUPe (4eTKO OIpe/ieIeHHON
OTrpaHMYEHHON 06sacTH, IpeHa3HAYEeHHOW JIA JeMOHCTPAIluU YIIPOIEHHOH
BepcHuu TpeOyeMOTo MOBEeJEHHUs), TEM CAMbIM J0Ka3bIBas MPAaBUJIbHOCTb KOH-
L[ENINY U TI0Ka3blBasA MPUHIIUIINAIBHYIO0 BO3MOXKHOCTD BHIIIOJTHEHUA IeHCTBUA
X mamumuaMmu. OfHa U3 TaKUX PaHHUX CUCTEM, Ha3BaHHAaA «JIOTMK-TEOPETUK»
(Logical Theorist), cMorsia fo0Ka3aTh OOJBIIYIO YacCTh TEOPEM M3 BTOPOI'O TOMA
«OcHoBaHUM MmaTemaTukn» (Principia Mathematica) Anbdpesa Yaiitxezna u bBep-
TpaHa Paccesa*; mpuyeM OZHO U3 0KA3aTEIbCTB OKA3aJI0Ch U3SANHEE OPUTH-
HasnpHOTO. TeM caMbIM ydeHble, IPOJEeMOHCTPUPOBAB CIIOCOOHOCTH MAIIMHBI
K IeAYKIUY U CO3/JaHUIO JIOTUYECKUX TIOCTPOEHUH, CyMeTu pa3BesaTh MU, 6yATO
OHA «MBICJIUT JIUITb MUPpaMu»>. 3a «JIOTUK-TEOPETUK» TIOCIeZ0BajIa IporpaMma
«YHUBepcaJabHBIN pemaTenb 3aga4u» (General Problem Solver, GPS), mpexaHa-
3HaUYeHHAas pellaTh, B IPUHIIUIIE, JI06YI0 GOpMasbHO ONpesesieHHYIO 3a4aqy.
BbUIN CO3ZIaHbl CUCTEMBI, KOTOPBIE CIIPABJSJIMCH C TAKMMU IIpobIeMaMu, Kak:
MaTeMaTUYeCcKHe 33add YHUBEPCUTETCKUX KYPCOB IEPBOTO roja o6ydYeHMUT;
BU3yaJIbHBIE T'OJIOBOJIOMKHU II0 BBISBJIEHUIO reOMETPUYECKUX aHAJOTHUH, NpU-
MeHseMbIe TIPU TPOBEPKE MTOKa3aTe I MHTEJIEKTa; IPOCThIe BepOabHbIe 3aja4u
o anre6pel®. Pobot «Tpscyuka» (Shakey) — HasBaHHBIN Tak W3-3a BUOpaLuu
BO BpeMs paboTHl — IOKAa3aJl, YTO MalllHa MOXET MPOJYyMbIBATh U KOHTPOJIU-
pOBAaTh CBOIO JBUTATEIbHYIO aKTHUBHOCTH, KOTZ|A JOTUYECKOE MBILNITIEHUE CO-
BMeEIIeHO C BOCIIPHUATHEM OKpY Karolel gericTBuTeabHOCTHS. [Iporpamma ELIZA
IIpeKpacHO UMUTHpOBaJja oBeZieHue IIcuxoTepanesTal’. B cepeanne 1970-X roZioB

* Anvgped Yaiimxed, bepmpan Paccen. OcHoBaHUA MateMaTuku. B 3 1. / IToz pez. T I1. fIpo-
Boro, 0. H. PazaeBa. Camapa: Camapckuii yHuBepcuteT, 2005-2006.
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nporpamma SHRDLU mpogeMoOHCTpUpoOBajia, Kak CMOZAeTUPOBAaHHBIN poOOT
B CMOZIETUPOBAHHOM MUpPE CIOKOWHO MaHUNIYIUPYeT 0ObEMHBIMU T€OMETPH-
YecKUMHU GUTypaMU, He TOJBKO BEIIIONTHASA WHCTPYKI[UY II0JIb30BaTe A, HO U OT-
Beyas Ha ero BOMpOCH'®. B mocieayroiiye AecATUIETUS OBLIN CO3JaHbI TIPO-
rpaMMBI, CIOCOOHBIE COYMHSATD KJIACCHYECKYIO MY3bIKY PA3HBIX )KAHPOB, pellaTh
po6JIeMBbI KJIMHUYECKON IUAarHOCTUKY ObICTPEe U YBEpPEHHEE Bpayueli-CTaXkepoB,
CaMOCTOSITEJbHO YIIPABJIATh aBTOMOOUISIMH U ZIeJIaTh TaTEeHTOCIIOCOOHBIE H30-
6perenus’®. [losBuIach fake MHTEJJIEKTyalbHasA CUCTEMa, BbIlaBaBlIas OpH-
ruHajbHble IYTKU? (He CKa3aTh, YTOOB YPOBEHDb OBLI BBICOK, HO JETH, KaK
TrOBOPAT, HAXOAUIU UX 3a0aBHBIMU).

OzZHaKO METO/BI, XOPOIIIO 3apeKOMeHIoBaBIIMe cebs Ipu pa3paboTKe Tex mep-
BBIX, IIPAKTUYECKU JEeMOHCTPALIIOHHBIX, 00pa3l0B MHTEIEKTYAIbHBIX CUCTEM,
He yZlaBasIoch IPUMEHUTD B TeX CIy4asx, KOrJa pedb 3aX0uJa O IIMPOKOM CIIEKTpe
npobsieM u 6osiee TPyZAHBIX 3a7adax. OfHA U3 MPUYMH 3aKJII0Yasach B KOMOMHA-
TOPHOM B3PBIBE, TO ECTh CKAYKOOOPa3HOM POCTE KOJIMYeCTBA BOBMOXKHBIX BADUAHTOB,
KOTOPBIE IIPUXOJUIOCH U3Y4aTh C TIOMOIIIBIO CPEJICTB, OCHOBAHHBIX Ha MTPOCTEMIIEM
MeToZie Tlepebopa. DTOT METO/ XOPOIIO cebs MPOSABUII Ha IIpUMepe HECJIOKHBIX
3a7la4y, HO He TOAXOAWI AJIA YyTh 6osiee TPyAHBIX. Hampumep, A peleHus Teo-
PEMBI C I0KA3aTETbCTBOM JJIUHON B MATH CTPOK CUCTEME JIOTUYECKOT'O BHIBOJA
C OJHUM IIPaBUJIOM U ITATHIO aKCHOMaMHU TPebOBaIOCh TPOCTO IIPOHYMEPOBATh BCE
3125 BO3MOKHBIX KOMOWHALIWH U TIPOBEPUTD, KaKas U3 HUX IIPUBEJET K HY>KHOMY
3aKJII0UeHHI0. VcuepIbIBaronMii MOMCK TaKKe paboTal AJid J0Ka3aTeIbCTB JIMHON
B IIIECTb WJIU CEMb CTPOK. HO MOMCK MEeTOIOM MOJTHOTO Mepebopa BO3MOXXHBIX Ba-
PHAHTOB HaYMHAaJ IPOOYKCOBBIBATh, KOIZA MpobyeMa YCIOXKHsIach. BpeMsa ais
pellleHYs TEOPEMBI C I0Ka3aTeIbCTBOM He B IIATh, a IATH/ECAT CTPOK OYZAET OTHIOAb
He B ZIecATh pa3 OoJIblle: eC/IU UCIIONb30BaTh MOJMHEIA Mepebop, TO MOTpebyeTcs
npoBepuTh 5°° = 8,9 x 10** BO3MOXKHBIX IIOCJIEI0BATETPHOCTEN — BBIYUCTUTETHEHO
HeMBICTTUMAs 3aia4a Jake JJjis CaMOr'o CBEPXMOIITHOTO KOMITbIOTepa.

YTOOBI CIIPABUTHCA ¢ KOMOMHATOPHBIM B3PBIBOM, HYKHBI aJTOPUTMEI, CIIO-
cobHBbIE aHATU3UPOBATh CTPYKTYPY IieIeBO 06JIaCTU U UCIIOIb30BaTh MPEUMY-
IIeCTBa HAKOIUIEHHOT'0 3HAHUA 32 CUeT 3BPUCTUYECKOTO IIOMCKA, JOJTOCPOYHOTO
IJTAHUPOBAHUA U CBOOOAHBIX aOCTPAKTHBIX ITPECTABIEHUH, — OJHAKO B IEPBBIX
WHTEJIEKTYaTbHbIX CUCTEMAX BCE TepeYrCcIeHHbIE BOBMOXXHOCTH OBLITH pa3pa-
60TaHBI JOBOJIBHO I1JI0X0. KpoMme Toro, 13-3a pszia 06CTOATENHCTB — HEYJOBJIET-
BOPUTEIbHBIE METO/BI 06PAabOTKHU HEOTIPEIeIEHHOCTH, UCIIOb30BaHNE HEYETKUX
U TIIPOU3BOJBHBIX CHMBOJUYECKUX 3aIHCEH, CKYAOCTh AAHHBIX, Cepbe3HbIE
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TeXHUYECKHe OTpaHUYeHUs 110 06'beMY TaMATH U CKOPOCTHU IIPoIieccopa — CTpa-
Jajia ob1as TpOU3BOJUTEILHOCTD 3TUX cucTeM. Oco3HaHUE MPOGIEM MIPUIILIO
K cepeauHe 1970-x rozoB. OCMBICJIEHHE TOr'O, YTO MHOTHE IIPOEKTHl HUKOI/A
He OIpaBZaloT BO3JIOKEHHBIX Ha HUX OKUAAHWHN, 06yCIOBUIIO TIPUXOJ TTePBOM
«3UMBI MCKYCCTBEHHOT'O MHTEJIJIEKTa»: HACTYIUJ IIEPUOJ, perpecca, B TeUeHUe
KOTOPOT'O COKPAaTWUJIOCh GUHAHCHUPOBAHKE M BBHIPOC CKENTHULIM3M, a caMa Huzed
HWCKYCCTBEHHOTO MHTEJIJIEKTa MepecTaja ObITh MOAHOM.

Becna BepHysach B Hayase 1980-x roZ1oB, Kor/ia B AANOHUY pelIniu IpUCTyIUTh
K CO3/[aHUI0 KOMIThIOTEpA MATOrOo MokojeHusa. CTpaHa cobupanach COBEPIIUTD
MOIIHBIA 6POCOK B OyyIllee U cpa3y BEIUTH Ha CBEPXCOBPEMEHHBIN YPOBEHD TEX-
HOJIOTUYECKOTO Pa3BUTHUSA, pa3paboTaB apXUTEKTYpy HapasjielbHbIX BBIUNCIHU-
TEJIbHBIX CUCTEM JIJISI CBEPXMOITHBIX KOMITBIOTEPOB € PYHKITUSIMU UCKYCCTBEHHOTO
HMHTeJIEKTa. DTO 6blyia Xopolo GpruHaHCHUpyeMast TPaBUTENbCTBEHHA IIporpaMma
C TIpUBJIeYeHVEM KPYITHBIX YaCTHBIX KOMMaHUU. [losgBIeHEe TTPOEKTa COBIIAJIO
€O BpeMeHeM, KOI7ia SIMOHCKOe ITOC/IeBOEHHOE YyI0 IPUKOBBIBAJIO K cebe BHUMaHue
BCEro 3aMaZ[HOro MUpa: MOJUTUYECKHe U [IeJIOBble KPYTU C BOCXUILEHUEM U Tpe-
BOT'OM CJIEIVJTH 32 yclieXaMu SITIOHUY, CTPEMSCh Pa3raflaTh CEKPETHYIO GpopMyTy
ee DKOHOMUYECKOTO B3JIeTa U Ha/IesICh BOCIIPOM3BECTH ee y cebs foma. Kak Tobko
SImoHMSA penTnia MTHBECTUPOBATH OTPOMHBIE CPE/ICTBA B M3yYeHUE UCKYCCTBEHHOTO
WHTeJJIEKTa, ee IpUMepy 10cIeloBaall MHOTUE BHICOKOPA3BUThIE CTPAHBL.

B mocrezytomye oAbl MHUPOKOE PacIpOCTpaHeHUe MOIYUUIN KCNepmHble CuU-
cmeMmbl, TIPU3BAaHHbIE 3aMEHUTD CIIEINATHCTOB-3KCIIEPTOB MPU pa3peleHu! Mpo-
6JIeMHBIX cUTyaIiui. OHU IpeACTaBIsIN cOO0M aBTOMaTU3HPOBaHHBIE KOMITBIOTEP-
HBIE CUCTEMBI, ITPOrPaMMbl KOTOPBIX 6a31POBAIKCh Ha HAOOpe MPaBHJI, TO3BOJISIONTUX
pacrno3HaBaTh CUTYallUU U JleJlaTh IPOCThIe JIOTMYecKre YMO3aKItoueH sl, BBIBOA S
ux 13 6a3 3HaHWH, COCTaBIEHHBIX CIIEITUATMCTAMU B COOTBETCTBYIOIIMX IPEMETHBIX
061acTaX U IepeBeieHHbIX Ha GopMasbHBIN MaIIMHHBIN A3BIK. BbLIN paspaboTaHbl
COTHM TaKUX SKCIIEPTHHIX crcTeM. OZIHAKO BBISICHUIIOCH, YTO OT HEGOJIBIINX CCTEM
TOJIKYy MaJio, a 60Jiee MOIIIHbIE OKA3a/IUCh CIMIIKOM I'POMO3IKUMU B IPUMEHEHUU
U JOPOTOCTOAIMMU B pa3paboTKe, anpobaluu U MOCTOSHHOM 0OHOBIeHuu. Crie-
LMAJTUCTHI TIPUIILINA K BBIBOJY, YTO HEIPAKTUYHO WCIIOTH30BATh OTAEJbHBIA KOM-
MIBIOTED /111 BBITIOJIHEH M BCET'O OIHOM MporpaMmMbl. TaKUM 06pa3oM, yKe K KOHILY
1980-x TOZ0B 3TOT IIEPUO/, ITOABEMA TOXKE BbILOXCH.

SIMOHCKUM TPOEKT, CBA3aHHBIH C MTOABJIEHEM KOMITbIOTEPA IIATOT0 ITOKOJIeHN S,
B NIPUHIUTIE, TPOBAHJICA, KaK U aHaJoru4dHble paspabotku B CIIIA u EBporre.
Hacrymnuia BTopasi 3uMa UCKYCCTBEHHOT'O MHTEJIEKTa. Tenepb MacTUTHIN KPUTHUK
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MOT BIIOJIHE OOOCHOBAHHO IIOCETOBATh, YTO, MOJI, «BCS MCTOPUA HCCIEA0BAaHUM
HUCKYCCTBEHHOT'O MHTEJIJIEKTA BILIOTH JI0 CET'OHAIIHErO IHA CKIabIBaeTCA U3 Ue-
peZbl OTZe/IbHBIX 3IIU30/0B, KOrZla, KaK IIpaBUJIo, OYeHb yMepeHHas yjaJa Ha HUc-
KJTIOUUTETHHO Y3KOM y4acTKe paboThl ZJOBOJIBHO CKOPO 060pauMBAETCs MOTHOM
HeCOCTOATEJBHOCTBIO Ha 6oJiee MUPOKOM IOJIe, K UCCIeZ0BAaHNIO KOTOPOro, Ka-
3aJ10Ch GBI, OOIPSLI IEPBOHAYANBHBIH yCIiex»?!. YacTHBIE MHBECTOPHI CTAPAIUCh
Jep’KaTbCsAd Ha MOYTUTETHBHOM PACCTOSHUU OT JTIOOBIX HAaYWHAHUN, MMEBIIUX
MaJiefilliee OTHOLIEHHUE K IPOoGIeMe UCKYCCTBEHHOTO UHTeJIeKTa. [lake B cpefie
y4YeHbIX ¥ GUHAHCUPOBABIIMX HX OPraHU3alUil caM 3TOT TEPMHUH CTal
HeXeJaTeIbHbIM>2,

OxHaKO TEXHUYECKUH MTporpecc He CTOST Ha MecTe, U K 1990-M rozam BTopas
3MMa MCKYCCTBEHHOI'O MHTeJIJIeKTa CMeHUIach OTTelle blo. Bemlecky onTrMu3sma
CII0COOCTBOBAJIO MOSBIEHNE HOBBIX METO/I0B, KOTOPBIE, Ka3aJI0Ch, IPUAYT HA CMe-
HY IPUBBIYHOMY JIOTMYECKOMY IIPOrPAaMMHPOBAHUIO — OOBIYHO €r0 UMEHYIOT
WIN «CTapblil I0OPHIH UCKYCCTBEHHbIN MHTEIEKT, UK «KJACCUYeCKUM UCKYC-
CTBeHHBIM HHTeekT» (KVM). OTa TpaguuoHHaA napajurma ImporpaMMHupo-
BaHUs ObIa OCHOBaHA HA BBICOKOYPOBHEBOM MAaHUIIYIAIUYU CUMBOJIAMU U JI0-
cTUIyIa cBoero pacusera B 1980-e rofpl, B IIepUOJ, YBIE€UEHUA SKCIIEPTHHIMU
cucteMamu. Habupasuive HOMyIAPHOCTb UHTE/JIEKTYaJIbHBIE METOBI, HATIPU-
Mep, TaKue KaK HelpOHHBIe CeTU U I'eHeTHUYeCKHe aJrOpUTMBI, IIoJaBalyd Ha-
JIeXKy, YTO Bce-TaKU yZAacTcA npeogoeTs npucyuiue K11 HegocTaTky, B 4acT-
HOCTH, €r0 «ys3BUMOCTb» (MalIMHA OOBIYHO BBbIaBajia IIOTHYIO 6eCCMBICTUILY,
€CJIM TIPOTPAMMUCT Jiejiajl XOTs 6B OZIHO OMIMO0YHOE IpeAnosokeHue). HoBbie
MEeTOZBI OTINYAJINUCh JIyYIIeH IIPOU3BOAUTENBHOCTHIO, TOCKOJIBKY OOJIBIIe OIH-
pajich Ha eCTECTBEHHBIM WHTeNeKT. Hampumep, HelipOHHBIE ceTH 06JaZanu
TaKUM 3aMedyaTeJbHBIM CBOMCTBOM, KaK OTKa30yCTOMYMBOCTh: HEOOIBIIOE Ha-
pYIIEHUE TTIPUBOJWIIO JIUIIb K HE3HAYUTETbHOMY CHHUKEHHIO pabOTOCIIOCOOHOCTH,
a He TIOJTHOU aBapuu. Elle Ba)kHee, YTO HEHPOHHBIE CETU IIPEACTABIIAIN COO0
caMooObyJaronyecs UHTe/JIEKTyaJlbHbIE CUCTEMBI, TO €CTh HAaKAIIJIMBAJH OIIBIT,
yMeJIH IeJiaTh BBIBO/BI M3 0600IIEHHBIX MPUMEPOB U HAXOAUTDb CKPBITHIE CTATH-
CTUYecKye 06pa3bl BO BBOAUMBIX JaHHBIX >, DTO Zeano CeTU XOPOIIUM UHCTPY-
MEHTOM /JIsl PelIeHus 3a/a4 KiIaccupUKaly U pacro3HaBaHus obpa3os. Ha-
puMep, CO3/aB OIpeJie/leHHbIH Hab0op CUTHAJbHBIX AAaHHBIX, MOXKHO OBLIO
00yYUTh HEHPOHHYIO CETh BOCIIPUHUMATH U PACIO3HABATh aKyCTUUYECKHUE OCO-
6GEeHHOCTHU MMOJBOJHBIX JIOZIOK, MUH U MOPCKUX obuTaTeieli ¢ 60Jbleil TOYHOCTHIO,
YeM 3TO MOIJIM JIeJIaTh CHEeLHNaNUCTHl, — IIPUYEM CHCTeMa CIIpaBJsiIach 6e3
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BCAKUX ITPEJIBaPUTENbHBIX BRIICHEHUH, KaKKe HY)KHO 33/]aTh IapaMeTPhbl, YTOObI
VYUTBEIBATh U COMOCTABIATD Te WM UHbIE XapaKTePUCTUKHU.

XOTst IPOCThIe MOJET HEUPOHHBIX ceTel ObLITM U3BECTHHI ¢ KoHIIa 1950-X T0-
JIOB, PeHEeCCaHC B 3TOM 00JacTU Havyascs IOCjIe CO3/laHUs MeToZa 0OpaTHOTO
pacrpoCcTpaHeHUs ONTMOKY, KOTOPBIM MO3BOJMUJ 00y4YaTh MHOT'OCJOHHBIE HEH-
poHHBIE ceTu?!. Takue MHOTOCJIOMHBIE CeTH, B KOTOPBIX UMeJICA KaK MUHUMYM
OZIVH TIPOMEXXYTOYHBIH («CKPBITBIH») CJIOM HEPOHOB MEXKY CJIOSMU BBOZA U BBI-
BO/Ia, MOT'YT OOYYHUTHCS BHIIIOJHEHUIO TOPa3zo 60JIbIIEro KoaudecTBa QyHKIIUHT
[0 CpaBHEHUIO C UX HoJjiee IPOCTHIMU MpeANleCTBEHHUKaMu?®. B coueTaHumu
C TIOCJIeJHUM IIOKOJIEHHEM KOMIIbIOTEpPOB, CTaBIINX K TOMY BpeMeHU HaMHOI'0
MOII[HEE U JOCTYITHEE, OTU YCOBEPIIEHCTBOBAHUSA aJITOPUTMa OOYUYEHUS TTO3BO-
JIWJIV WH)XeHepaM CTPOUTb HeHpOHHBIE CeTH, JOCTATOYHO YCIIeIIHO pellatoliye
MpaKTUYeCKUe 3a/jJa4¥l BO MHOTUX OOJIACTAX IPUMEHEHHU .

I[To cBOUM cBO¥iCcTBaM U QYHKIIMOHATHPHOMY CXOZACTBY C 6MOJIOTMYECKUM MO3-
oM HelpOHHBIE CeTU BBIFOZHO OTJIMYAJINCh OT KeCTKO 3aJaHHON JIOTUKU U yA3-
BUMOCTU TPaJUIIMOHHBIX, OCHOBAHHBIX Ha OIpeZieIeHHBIX IIpaBUJIaX CUCTEM
KIU. KoHTpacT okasajica HaCTOJbKO CHUJIBHBIM, YTO ZJaXke BO3HUKJIA odyepeHasd
KOHIIETIIH S KOHHEKTUBUCTCKOM MOJIE/IN; CaM TEPMUH KOHHeKMU8U3M* 0CO6EHHO
IMOAYEPKUBAI BaXXHOCTh MacCCOBO-IIapalJIeIbHON 06paboTKY Cy6CHMBOIBHOMN
nHpopmanuu. C Tex Mop 06 UCKYCCTBEHHBIX HENPOHHBIX CETAX HaNKCaHO 6osee
CTa MATUAECATH THICIY HAYYHBIX PabOT, a CAMU CETU MPOJAOJIKAIOT OCTaBaThCS
Ba)XHBIM METOZIOM B 00JIaCTH MaIIMHHOT'O OOy4YeHUsI.

Eme ogHuM dakTopoM, MPUOGIU3UBIINM MPUXOJ, OYePeHON BECHBI HCKYC-
CTBEHHOI'0 UHTeJJIeKTa, CTalld I'eHeTHYeCKUU aJIrOpuTM U reHeTHUecKoe
IIporpaMMUpOBaHue. DTU Pa3HOBUHOCTU METO/OB 3BOTIOIMOHHBIX BHIYMCIEHUN
MIOJIYYUJIU JIOBOJIBHO UTHMPOKYIO U3BECTHOCTD, XOTH, BO3MOXKHO, C HAYYHON TOYKHU
3peHus He IPHOOPEH CTOJb OOJIBIIOTO 3HaYEHN s, KaK HEHPOHHBIE ceTH. B aBO-
JIIOLIMOHHBIX MO/IeJIAX B IIePBYIO oYepe/ b CO3/al0TCA HadyaIbHbIe TOMY/IAIUY TeX
WJIU UHBIX pelleHul (MOTyT OBITh JIMOO0 CTPYKTYPHI ZAHHBIX, TUOO IIPOrPaMMBbI
06paboTKU JaHHBIX), 3aTeM — B pe3yJIbTaTe CIyYaliHOM MyTalluy U Pa3MHOXKEHU S
(«CKpeIIUBaHU») UMEIOLINXCS MOMYJIANI — reHePUPYIOTCS HOBBIE OIS,

* KonHexmueusm, UIA KOHHEKIIMOHU3M (connectionism), — MOZeIUPYeT B CETAX MBICIU-
TeJIbHbIE U TOBeJIeHUYeCKHe fABJEHUs U3 B3aMMOCBA3aHHBIX IIPOCTHIX 3JIEMEHTOB; Ha ca-
MOM /ieJIe TIOHATHe KOHHeKTHBH3Ma BO3HHUKJIO HAMHOI'O PaHbIIE CAMUX UCKYCCTBEHHBIX
HEeHPOHHBIX CUCTEM; KaK II0X07 OH IIPUMEHAETCA He TOJBKO B 00JIACTH UCKYCCTBEHHOTO
VHTEJJIEKTa, HO U B dunocoduy co3HaHUA, TICUXOTIOTUN, KOTHUTHUBUCTHKE.
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[NepuoanvecKy BeeACTBHE IPUMEHEHNS KPUTEPUsI 0TO0pa (110 HAIUYHUIO 1eIeBOi
byHKIMY, Win GYHKITUY TPUTOJHOCTH) KOJTUYECTBO MOMY/ISIIUN COKpaNaeTcs,
YTO MTO3BOJISET BOMTU B HOBOE ITOKOJIEHUE JIUIIb JIYYIINM pellleHuAM-KaHugaTaM.
B xozie ThICAY UTepalluii cpefiHEE KAYeCTBO PENIEHUH B MTOMYJISIIUY TIOCTEITEHHO
noBbIaeTcss. C MOMOIIBIO MOZOOHBIX aJITOPUTMOB T€HEPUPYIOTCS CaMble MPO-
OYKTUBHBIE TPOT'PAMMEBI, CITIOCOOHBIE OPUEHTHUPOBATHCSA B BEChMa IIMPOKOM KpyTe
BOITPOCOB; TIPUYEM OTOOpaHHBIE PEIIEHUs WHOTJA Ha YAUBJIEHUE MOJYyYarOTCs
HOBaTOPCKUMMU U HEOXKUJAHHBIMU, Yallle HAalIOMHUHAIIINMHU eCTeCTBEHHYIO CU-
CTeMYy, HeXXeJu CMOZeTMPOBAaHHYIO YeJIOBEKOM CTPYKTYPY. Bech mpoiiecc MOKeT
MIPOUCXOAUTD, TIO CYyTH, 0€3 y4acTHs YeJ0BEKa, 32 UCKJIIOYEHUEM CIy4YaeB, KOrja
HeoOX0ZAMMO Ha3HAYUTh I1e/IeBYI0 QYHKITHIO, KOTOpasi, B IPUHITUTIE, OTIPEeIAETCS
oueHb TTpocTo. OHAKO Ha MTPAaKTUKE, YTOOBI SBOTIOIMOHHBIE METOABI paboTaiu
XOpoIlo, TpebyoTcsa U mpodeccroHaNbHble 3HAHUA, U TaJaHT, 0COOEHHO TIPU
CO3/laHUY TIOHATHOTO dopMaTa MpeAcTaBIeHUs JaHHBIX. be3 adpdpeKkTUBHOTO
MeTO/la KOJIMPOBaHUA pellleHU-KaHAUAaTOB (TeHeTHYeCKOro A3bIKa, a/IeKBaTHOTO
JIATEHTHOM CTPYKTYPE I1eJIeBOI 06/1aCTH) SBOTIOIMOHHBII MTPOIlece, KaK MPaBuUJIo,
i 6€CKOHEYHO OJ1yK/IaeT B OTKPHITOM ITOMCKOBOM MPOCTPAHCTBE, WU 3aCTpe-
BaeT B JIOKAJbHOM onTUMyMe. Ho fake kKorza HalleH MpaBUIbHBIA dopmar
TpeZCTaBJeHUS, SBOJIOIMOHHbIE BHIYMUCIEHUS TPEOYIOT OTPOMHBIX BBIYHCIIH-
TeJIbHBIX MOIIHOCTEHN M YacTO CTAHOBATCS KEPTBOM KOMOMHATOPHOTO B3PHIBA.

Takue mpuMepbl HOBBIX METOZIOB, KaK HEPOHHBIE CETU U TeHETUYECKUe aJl-
TOPUTMBI, CyMeJIU CTaTh albTepHAaTUBOM 3aKocHeBIel napagurme KU u notomy
BbI3BaJIU B 1990-€ roipl HOBYIO BOJIHY UHTepeca K UHTeJJIEKTyaJbHbIM CUCTEMAaM.
Ho y MeHs HET HamepeHU! HU BO3/IlaBaTh UM XBaJTy, HU BOSHOCUTH Ha ITbeleCTal
B ylep6 ApyTUM MeTOoZaM MaIIMHHOTO 06ydeHus. 1o CyIIecTBY, OMHUM U3 TIaB-
HBIX TEOPETUYECKUX JOCTM)XEHUH MOCAEHUX ABA/IIATHU JIET CTAJNO SCHOE TI0-
HUMaHWe, YTO BHeIllHe HeCXOHbIe METOBI MOT'YT CUUTAThCS OCOOBIMU CIyIaIMU
B paMKax 0611ei MaTeMaTudeckoii Mozieu. CKakeM, MHOTHE TUIIhl MICKYCCTBEHHBIX
HEUPOHHBIX CETEX MOT'YT PaCCMaTPUBAThC KaK KJIaCCUPUKATOPHI, BBITIOTHSIOIIE
olpeZieleHHble CTAaTHUCTHYECKHE BbIUMCIeHHUsA (OIleHKa [0 MaKCUMyMY
npaBzonoo6us)?. Takas TOUKa 3peHUS MIO3BOJISIET CPABHUBATH HEUPOHHBIE CETU
¢ 60JIee ITUPOKUM KJIACCOM aJTOPUTMOB JJI1 00y4eHU s KIacCHUPUKATOPOB I10 MTPH-
MepaM — /IePEBbs MPUHATHUS PEIIeHUU, MOJENTN JIOTUCTUIECKON PEerpeccuw,
METO/[bI OTIOPHBIX BEKTOPOB, HAMBHBIE 6alieCOBCKHE KJIaCCUPUKATOPHI, METO/BI
oavpxanero cocesa®’. TOUHO Tak ke MOKHO CUMTaTh, YTO FeHETUYECKHE aJIro-
PUTMBI BBIMIOJHSAIOT JOKAJTbHBIM CTOXAaCTHUYECKUUM IOUCK C BOCXOX/JeHHEM
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K BepILINHE, KOTOPBIH, B CBOIO OYepe/b, ABISAETCS IOAMHOXECTBOM OoJlee ITHpo-
KOT'0 KJIacca aiTOPUTMOB ONTUMU3aUK. KaXkAbIi U3 9TUX aIrOPUTMOB IIOCTPOe-
HUs KIaccupUKaTOPOB UJIU TIOMCKA B IPOCTPAHCTBE PEIIEHUI UMeeT CBOH co0-
CTBEHHBIN HAOOpP CHJIBHBIX U CIAOBIX CTOPOH, KOTOPBIE MOTYT OBITH U3y4YEHBI
MaTeMaTU4decKU. AJITOPUTMBI Pa3iIu4daoTcs TPeOOBAaHUAMU KO BPeMEHU BBI-
YUCTIeHUN U 06beMy TaMSITH, TIPeIIogaraeMbIMHU 061aCTIMY TPUMEHEHU, JIET -
KOCTBIO, C KOTOPOU B HUX MOXET OBITh BKJIIOUEH CO3/JaHHBIN BOBHE KOHTEHT,
a Take TeM, HaCKOJbKO IPO3payveH /s CHEeIMaIuCTOB MEXaHNU3M UX pabOThI.
3a cymMaTOXOl MaIIMHHOTO OOyYeHUsI M TBOPYECKOTO pelleHUs 3aad CKPbI-
BaeTcs HAOOP XOPOLIO MOHATHBIX MaTeMaTUYeCKUX KOMIIPOMUCCOB. BepurnHoi
SIBJISIETCS M/leaTbHBIN 6atiecOBCKUH HabII0ZaTE b, TO €CTh TOT, KTO UCIIOJIb3yeT
JOCTYIIHYIO eMy WHPOPMALNIO OITUMATIbHBIM C BEPOSTHOCTHON TOUYKY 3PEHUS
crioco6oM. OZIHAKO 3Ta BepIIMHA HEJOCTH)XKMMA, [TOCKOIbKY TPebOyeT CIULIIKOM
6OJIBITNX BEIYUCIUTENBHBIX PECYPCOB IIPY PeaTn3alii Ha peaJbHOM KOMIIBIOTEPE
(cm. Bpe3ky 1). TakuM 06pa3om, MOXXHO CMOTPETh Ha MCKYCCTBEHHBIN MHTEJIIEKT
KaK Ha MOUCK KOPOTKHX IYyTeH, TO eCTh KaK Ha CIocob mpubausuThes K Hatie-
COBCKOMY H/leasly Ha IpueMJIeMO€e PAcCTOsHUE, TOXKEPTBOBAB HEKOTOPOH OITH-
MaJIbHOCTBIO MJIK YHUBEPCATbHOCTBIO, HO IIPY 3TOM COXPAHUB JOBOJIBHO BHICOKUI
yPOBEHB IIPOU3BOAUTEILHOCTH B UHTEPECYIOIIEH uccaezoBareis o0IacTy.
OTpakeHue 3TOY KapTHUHBI MOXKHO YBHU/IETh B pabOoTax, BBHIIIOJHEHHBIX B TI0-
cleiHME ABaZLATD JIET Ha rPadOBBIX BEPOSITHOCTHBIX MOJEJAX, TAKUX Kak bOaife-
COBCKMe ceTH. baliecoBckre ceTu ABIAIOTCS CIIOCOOOM CXKATOTO IIPeJCTaBIeHUs
BEpPOSATHOCTHBIX U YCJIOBHO HE3aBUCHMBIX OTHOLIIEHUM, XapaKTEPHBIX Jid OIpejie-
JIeHHOU ob6sactu. (VICmosb30BaHUE TAKUX HE3ABUCUMBIX OTHOIIEHUHN KPUTUYECKH
Ba)KHO /IJIs1 peleHU A Tpob1eMbl KOMOMHATOPHOT'O B3PBIBA, CTOJIb XKe BaXKHOH B CIIy-
yae BepOTHOCTHOTO BBIBOZIA, KaK U IIPH JIOTUYECKOH AeyKiinn.) Kpome Toro, oHu
CTaIy 3HAYMMBIM MHCTPYMEHTOM /7151 IOHUMAaHUA KOHIENIINY TIPUINHHOCTH,

BPE3KA 1. ONTUMAJIbHbI BANECOBCKWUW ATEHT

MpeanbHblln 6aieCOBCKUI areHT HauMHAEeTCA C 3aflaHuA «afprOPHOro pacnpeneneHns
BEPOATHOCTMY, TO eCTb GYHKUMW, NPUNUCbIBAtOLWEN ONpeaeneHHy0 BEPOATHOCTb BCEM
«BO3MO>KHbIM MMPaM» — MHaye roBOps, pe3y/bTaTaM BCEX CLieHapUeB, MO KOTOPbIM MOXeT
MeHATbCA MUP*. ANPrOpHOe pacnpefeneHre BEPOATHOCTY BKITIOUYAET B Ce651 MHAYKTUBHOE
CcMelleHne, To eCcTb 6onee NPOCTbIM BO3MOXKHbBIM MUpPaM NpucBanBaeTcsa 6onee BblCOKas
BepPOATHOCTb. (OauH 13 cnoco6oB GopmanbHO onpeaennTb MPOCTOTY BO3MOXHOMO M1pa —
NCNoNb30BaTb NMoKasaTeslb KOJIMOrOPOBCKOM CIIOMKHOCTM, OCHOBAHHbIV Ha AIHE MaKCu-
ManbHO KOPOTKOW KOMMbIOTEPHON MPOrpammbl, FreHeprpytoLLen NosiHoe onvcaHne 3Toro



I'nasa nepsas. IIpownivle docmuiceHUs. U ce200HAUHUE B03MONCHOCMU 33

Mupa*’.) Mpr 3TomM B anpriopHOM pacnpefeneHnn BepOATHOCTM YUMTbIBAOTCA Ntobble 3Ha-
HWA, KOTOPble MPOrPaMMUCTbI XKenatoT nepefaTtb areHTy.

Mocne TOro Kak areHT MoJslyyaeT Co CBOMIX CEHCOPOB HOBYH MHOOPMaLMIO, OH MeHAeT
pacnpepeneHue BEPOATHOCTH, «00YyCNOBNMBasA» pacnpeneneHne C y4eTom 3TON HOBOIN MH-
dopmauun B cooTBeTCTBUN C Teopemol bareca®. ObycnosnvBaHne — 3To MaTemaTuyeckas
onepauus, KOTopas 3aknioyaeTcA B NPUCBOEHUN HYNEBbIX 3HAYEHWI BEPOATHOCTY TEM MUPaM,
KOTOpbIE He COrNacyloTcA C NonyyYeHHoN nHpopmMaLmeld, 1 HopManu3auuy pacnpegeneHns
BEPOATHOCTN OCTABLUMXCA BO3MOXHbIX MUPOB. Pe3ynbraTom CTaHOBUTCA «anocTepuopHoe
pacnpegeneHie BEPOATHOCTM» (KOTOPOE areHT MOXKET MCMOMb30BaTb B KauecTBe anpuop-
Horo Ha criepytowem ware). [o Mepe TOro Kak areHT NPoBOAWT CBOW HabnoaeHus, pacnpe-
JeneHne BepoATHOCTY KOHLIEHTPUPYETCA Ha BCe CUITbHee CKMMatoLLeMcs Habope BO3MOXKHbIX
MMVPOB, KOTOPble COrNacyloTcA C NOMyYEeHHbIMW CBUAETENbCTBAMY; U CPefn STUX BO3MOX-
HbIX MUPOB HaNbObLUY BEPOATHOCTb BCErAa MMEIOT Camble MPOCTbIe.

O6pa3HO roBops, BEPOATHOCTb MOXOXa Ha MECOK, PaccbiMaHHbI Ha 6onbluom nucte Gy-
Maru. JICT pa3geneH Ha 061acTu pasNMyHOro pasmepa, Kaxkaas U3 KOTOpbIX COOTBETCTBYET
OJHOMY 13 BO3MOXHbIX MUPOB, NMpuyem ob6nacT Gonbluel Nnowaan 3KBrBaneHTHbl 6onee
NpocTbiM MrpaM. MNpeacTaBbTe TakKe C/IOM Mecka UM Ntloboro NopoLLKa, NOKPbIBAOLWEro
Gymary, — 3TO U eCTb Halle anpropHoe pacnpeaeneHne BeposaTHOCTW. Korga npoBoauTtcs
HabniofeHe, B pe3ynbTate KOTOPOro UCKITIYAOTCA KaKune-To 13 BO3MOXKHbIX MUPOB, Mbl you-
paem NecokK 13 COOTBETCTBYIOLLMX 0bnacTeli 1 pacnpefensem ero paBHOMePHO Nno obnacTtam,
«OCTAOWUMCS B mrpe». Takum 06pa3om, obliee KONMUecTBO necka Ha NNCTe OCTaeTCs Hews-
MeHHbIM, MPOCTO MO Mepe HaKOMeHVs HAabMOAEeHU OH KOHLEHTPYPYETCA BO BCe MEHbLUIEM
KonnuyecTBe obnacten. 3gecb NpeAcTaBeHoO onvcaHne obyyeHUs B ero cCaMoM YMCTOM BUAe.
(YTob6bl paccunTaTh BEPOSATHOCTb 2UNOMe3bl, Mbl MPOCTO M3MEPSIEM KOJIMYECTBO MecKa BO BCEX
0051acTAX, COOTBETCTBYIOLLUVX BO3MOXHbIM MVPaM, B KOTOPbIX 3Ta M’MMNoTe3a UCTVUHHA.)

Wtak, Mbl onpefenvnu npasuno obyyeHua. Ytobbl nonyunTb areHTa, Ham noTpebyetca
TaK>Ke NPaBWI0 NPUHATAA PeLLeHWI. [1nA 3TOro Mbl Haiensaem areHTa «pyHKLMER NONe3HOCTAY,
KOTOpas MpUCBanBaeT KaXkgoMy BO3MOXKHOMY MUPY OnpefenieHHoe Yncio. 3TO YACIO npea-
CTaBnAeT cobol »KenaTeslbHOCTb COOTBETCTBYIOLLErO MMpa C TOUKM 3peHrsa 6a3oBbix npesno-
yTeHui areHTa*2 (UTobbl BbIABUTL AENCTBME C MAKCUMASTbHOW OXKNAAEMOI MONEe3HOCTbIO, areHT
Mor 6bl COCTaBUTb CMMCOK BCEX BO3MOXHbIX JEMCTBUIA. A 3aTeM paccumTaTb YCJIOBHOE pac-
npegeneHne BEPOATHOCTA C YHETOM KaxKAOoro AeNCTBUA — TO eCTb pacnpefeneHre BeponT-
HOCTV, KOTOPOE CTano Obl ClIeACTBMEM OOYCIOBIMBAHNSA TEKYLLETO pacnpeaeneHns BePOATHOCTA
nocsie HabnogeHNA 3a pesynbTaTaMmn 3TOro AencTBrA. M HakoHel, paccumnTaTbh OXKaaemyto
LIeHHOCTb AeNCTBMA MOXKHO Kak CyMMY LIEHHOCTEN BCeX BO3MOXKHbIX MUPOB, YMHOXEHHbIX
Ha YC/IOBHYIO BEPOSITHOCTb 3TUX MMPOB C YYETOM OCYyLIeCTBNEeHWs AencTBua®,)

MpaBrno obyyeHnsa 1 NPaBUNIO NPUHATYA PELIEHWA 3afal0T «oNnpeaesieHne onTrMasb-
HOCTW» areHTa. (B CyLHOCTM TaKoe e onpefeneHrne onTMManbHOCTY LUMPOKO UCMONb3yeTcA
B UCKYCCTBEHHOM WHTENNEKTE, SNNUCTEMONornm, punocodum Hayku, SKOHOMUKE U CTaTUCTU-
Ke34) B peanbHOM MUpe TaKoro areHTa nonyymTb HEBO3MOXKHO, MOCKOJIbKY AJif MPOBeAeHNA
Heob6X0ANMbIX PAaCUETOB HE XBaTUT HUKAKUX BbIYUCIINTENbHBIX MOLHOCTEN. Jllo6asa nomnbiTka
cenatb 3T0 NPUBOANT K KOMOUHATOPHOMY B3PbIBY BPOZE OMMCAHHOTO HaMV MPY 06CYKAeHM
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K. YTobbl NpeacTaBuTh 3TO, PACCMOTPUM KPOLUEYHOE MOAMHOMXECTBO BCEX BO3MOMKHbIX
MMPOB, COCTOALLEE 3 eJMHCTBEHHOrO KOMIMbIOTEPHOTrO MOHUTOPA, BUCALLErO B 6€CKOHEYHOM
nycTom npocTpaHcTBe. PaspelueHne moHmTopa — 1000 x 1000 nukcenen, Kaxkabl U3 KOTO-
PbIX MOCTOAHHO WM CBETUTCA, UNK HeT. [laxe Takoe NOAMHOXeCTBO BCEX BO3MOXHbIX MUPOB
HEBEPOATHO BEJIMKO: KONMYECTBO BO3MOXKHbIX COCTOAHMI MOHUTOPA, paBHOe 210001000 npe-
BOCXOAUT 06beM BCex BblUMCIIEHNIA, KOTOpble Koraa-nv6o OyayT BbiNMOHEHbI B 0603pUMOii
BceneHHow. To eCTb Mbl HEe MOXKeM fiaxe NPOCTO MPOHYMEPOBaTb BO3MOXKHbIE MUPbI B STOM
HebOosbLLIOM NOAMHOMECTBE BCEX BO3MOXHbIX MUPOB, HE TOBOPA YKe 0 TOM, UTOObI NPOBECTH
KaKkue-To 6osee ClIOXKHbIE PacyeTbl MO KaXKAOMY 13 HUX.

Ho onpepeneHne onTMManbHOCTM MOXET UMETb TeOPEeTUYECKNI UHTepPeC, faxe He-
CMOTPSA Ha HEBO3MOXKHOCTb ero ¢pusnueckon peanusaumu. OH NpeacTaBnAeT co6o CTaH-
[apT, C KOTOPbIM MOXHO COOTHOCUTb 3BPUCTMYECKME annpoKCMaLnn U KOTOPbIA MHOTAa
NMo3BOJIAET HaM CyAUTb, KaK UMEHHO MOCTYNuU Obl ONTUMAbHbIA areHT B TOW WU WHOW
cutyaumm. C HeKOTOPbIMY anbTepHaTUBHbIMK ONpefeeHNAMN ONTUMANbHOCTA Mbl elle
BCTPETUMCA B [IBEHAALATON rnase.

OZHO U3 IPEUMYIIECTB CBA3U 3aZauul 00yUeHUs B OIpeeeHHBIX 061acTaxX
¢ obmel 3aza4yeil 6alleCOBCKOI'O BBHIBOZA COCTOUT B TOM, YTO STHU HOBBIE aJIIo-
PUTMBI, fesarouive 6ailecoBCKUM BBIBOJ 6osee 3¢GeKTUBHBIM, HEME/IEHHO
MIPUBOZSAT K IPOTPECCY BO MHOXECTBE Pa3jINYHBIX obiactei. Hanpumep, MeTos
MoHnTe-Kapiyio HemocpeACTBEHHO NIPUMEHSETCS B MAalIMHHOM 3PEHUH, pobOTO-
TEeXHUKE U BEIYUCIUTENIBHON TeHeTrKe. Ellle 0HO MPenMyLIeCTBO 3aKII0UaeTCs
B TOM, YTO HCCIeJOBATENAM, pAOOTAIOMINM B PA3JIMYHBIX 06IACTAX, CTAJIO IIPOIIe
006beIMHATD PE3yJIbTAaThl CBOUX U3bICKaHUM. ['padoBbie Moze U U baliecOBCKIe
CTaTUCTUKH TIPEACTABIAIOT COO0M 06Ul GpOoKyC uccaeJoBaHUM B TaKUX 0bJa-
CTSAX, KaK MallMHHOe o0ydeHUe, cTaTUCTHYecKas ¢usmka, OMOMHPOpPMaTHKA,
KOMOMHATOPHAs ONTUMU3ALINA U TEOPUS KOMMYHHUKAITNN®®, 3aMeTHBIH Iporpecc
B MalIMHHOM OOYydYeHUHU CTaj CJIeJCTBHEM HCIIOJb30BAHUA (pOPMaIbHBEIX
Pe3yJIbTaToOB, M3HAYAIBHO MOJYUYeHHBIX B APyTUX obsacTax Hayku. (KoHedHO,
MaIlTUHHOE OOy4YeHUe 3HAYUTENbHO BBIMI'DPAJO OT TMOSBIEeHUS 6ojiee OBICTPHIX
KOMITBIOTEPOB U ZIOCTYITHOCTH OOJIBIINX HAOOPOB JaHHBIX.)

[locnegHve OOCTVXeHUS

Bo MHOTUX 06J1aCTSX €ATENbHOCTH YPOBEHD UCKYCCTBEHHOTO MHTEJIEKTA YKE
IIPEBOCXOAUT YPOBEHD YeI0BeueCKOTr0. [T0SBUINCH CUCTEMBI, CIOCOOHBIE HE TOJIb-
KO BECTH JIOTUYECKHUE UTPHI, HO ¥ OIEPXKUBATH T06€e/[bI Ha L TtoAbMU. [IprBeieHHAS
B Tabs. 1 uHbopManusa 06 OTAENbHBIX UTPOBBIX IIPOTpaMMax JeMOHCTPUPYET,
KakK pa3HoobpasHble Bu/bl VIV TO6EXJaI0T YeMIIMOHOB MHOTHUX TYPHUPOB.



I'naga nepsas. IIpouLnvle docmudiceHUs. U ce200HAUHUE B03MONCHOCTIU 35

Ta6nuua 1. VirpoBble NnporpaMmbl € NUCKYCCTBEHHbIM UHTENNIEKTOM

Lawkn

YpoBeHb nHTen-
NeKTa Bbllle ye-
NoBEYeCKoro

KomnbloTepHas urpa B LWaLIKK, HanMcaHHasA

B 1952 rogy ApTtypom Camyanem 1 yCOBEpLUIEHCTBO-
BaHHaA um B 1955 ropy (Bepcma BKIOYana Moaysb
MaLUUHHOrO 0byyYeHNs), cTana nepBoin NHTENNEKTY-
anbHOW Nporpammon, KoTopas B GyayLiem HayumTcA
urpaTtb nyyle coero cosgarena®. Mporpamma «Yu-
HyK» (CHINOOK), co3gaHHasa B 1989 rogy rpynnoi
DxoHaTaHa Weddepa, cymena B 1994 rogy obbl-
rpatb AeNCTBYIOLEro YeMMMOHA M1pa — NepBblii
cnydai, Korga MallmHa ctana nobegutenem B opu-
LMnanbHOM yemMnunoHaTe mypa. Te e paspaboTumkuy,
MCMoNb30BaB anropuTm nomucka «anbda-6eta otce-
yeHuvie» B 6a3e AaHHbIX Ana 39 Tp/H SHAWNUIEN,
npegctasmnn B 2002 rogy onTUMasbHYyO BEPCUIO
Urpbl B WALLKY — 3TO NpOrpamMma, Bcerga Bblou-
patowan nyywmin n3 xonos. MNpasBunbHble xoabl 06e-
NX CTOPOH MPUBOZAT K HNUbeR*®

Happbi

YpoBeHb UHTeN-
nekKTa Bbllle ye-
noseyeckoro

KomnbloTepHas nrpa B Hapabl, co3aaHHasA B 1970 rogy
XaHcom bepnuHepom n Ha3BaHHaa um BKG, B 1979 ro-
[y CTana nepBow UHTeNNeKTyanbHOM NporpaMmmon,
o6bIrpasluel YeMnMoOHa M1pa B NOKasaTeslbHOM MaT-
Yye — XOTA BNocneAcTBumM cam bepnvHep npunucol-
BaJ 3Ty nobepy yfauHo GPOLIEHHBIM KOCTAM.
Co3paHHas B 1991 rogy [xepangom Tesaypo npo-
rpamma TD-Gammon y»xe B 1992 rogy gocturna
Takoro YpoBHA MacTepcTBa, YTO MOrNa CpasnTbCsa
Ha yemnuoHaTe mupa. Paan camocoBepLUeHCTBOBa-
HMA NporpaMmma NOCTOAHHO Urpana cama ¢ cobor,
npuyem Tesaypo ncnonb3oBan Takyo Gopmy ykpe-
nnaLWero obyyeHns, Kak MeTog, BpEMEHHbIX pas-
nnumnn‘o,

C Tex nop nNporpammbl ANA Urpbl B HApAbl MO CBoe-
My YPOBHIO B 3HaUMUTESIbHOW CTEMEeHW NPeBOCXOAM-
NN NYYLWMX UTPOKOB Mrpa*!

«DBPUCKO»
B KOCMMNYye-
cKoll 6uTBe
Traveller TCS

YpoBeHb nHTen-
neKTa Bbllle Ye-
noseyeckoro

B COTPYAHUYe-
cTBe C CaMVM
yenosekom*

[Oyrnacom JleHaTtom B 1976 rogy 6biia co3gaHa npo-
rpamma «3Bpucko» (Eurisco), npeactaBnaBLIan co-
6011 HabOP IBPUCTUYECKNX, TO €CTb JIOTUYECKHX,
npasun («ecnn — To»). B TeueHne aByx net (1981,
1982) 3Ta 3KCNepTHaA crcTeMa BbIUrpbiBana Yem-
nunoHat CLUA no paHTacTuueckon urpe Traveller TCS
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(MexranakTmueckoe cpakeHue); opraHu3aTopsbl aa-
e MEHANN MpaBuia Urpbl, HO HUYTO HE MOTJIO OCTa-
HOBWTb NOGEAHOTO WECTBUA «IBPUCKOY, B pe3ynbTa-
Te OHV NPUHANK pelleHue 6osblie He JoMNyCcKaTbh
«IBPUCKO» K yyacTuto B ueMmnuoHate*. [1na noctpo-
€HUA CBOEro KOCMMYECKOro GioTa v CpaxkeHms

C KOopabnamy NPOTMBHMKA «IBPUCKO» NCMOSb30Bana
3BPUCTUYECKNE NPaBWa, KOTopble — B NpoLecce
camoobyyeHuns — KOppeKTMpoBarna 1 ynyJliana
npy NOMOLY APYTUX SBPUCTUYECKMX MPABUI

PeBepcn
(«OTenno»)

YpoBeHb nHTen-
NleKTa Bblille ye-
JIOBEYEeCKOoro

Mporpamma ana urpbl B pesepcu Logistello Bbiurpa-
na B 1997 rogy NOApAA WeCTb NapTUIN Y YemMnmnoHa
mupa Takacn Mypakamn**

LaxmaTbl

YpoBeHb nHTEN-
NeKTa Bbllwe Ye-
NoBeYeCKoro

LlaxmaTHbin cynepkomnblotep Deep Blue B 1997 ro-
Ay Bblurpan y yemnmoHa mupa fappu Kacnaposa,
Kacnapos, xoTa 1 umen npeTeH3mmn K co3gaTenam
MaLlUVHbI, BCE-TaK/ 3aMeTUN B ee Urpe npobneckn
WCTUHHOIO pa3ymMa 1 TBopyeckoro nogxopa®. C tex
Mop MUrpoBble LWaxMaTHbIe MPOrpaMmbl MPOAOIKAKOT
COBEPLUEHCTBOBATLCA*®

KpoccBopabi

MpodeccnoHanb-
HbI YPOBEHb

Mporpamma Proverb B 1999 rogy ctana nyuwei cpe-
AN NporpaMm AnA pelleHna KPoCcCBOPAOB CpefHero
ypoBHAa®.

Co3zpaHHas B 2012 rogy Mattom [MH36eprom npo-
rpamma Dr. Fill Bowna B rpynny nyywmx y4acTHUKOB
yemnuoHaTta CLUA no kpocceopgam. (Mokasatenun
nporpamMmbl He 6611 cTabunbHbiMK. Dr. Fill npeans-
HO cnpaBuacb C KPOCCBOPAAMY, CUATaBLLNMUCA
Hanbonee CNOXHbIMY CPefin yYaCTHNKOB-NOLEN,

HO OKa3anacb 6eccunbHa nepes HeCTaHLAPTHbIMY,
B KOTOPbIX BCTPeYanucb ClIoBa, HanvcaHHble 3a0M
Hanepepa, 1 BOMPOChI, PACroONOXKeHHbIe MO Auaro-
Hanm*.)

«CKkpabn»
(«DpyanT»)

YpoBeHb nHTEN-
NeKTa Bblle Ye-
I0BEYeCKoro

Mo cocToaHuio Ha 2002 rog nporpammbl 4nsa Urpbl
B C/IOBa MPEBOCXOAAT NyULLNX UTPOKOB Cpeamn
nopen®

Bpuax

YpoBeHb UHTeN-
neKTa He ycTyna-
eT YPOBHIO Nyu-
LIMX UFPOKOB

Mporpammbl 4na urpbl B 6puax «KoHTpaKT»
K 2005 rogy focTurnm ypoBHs npodeccmoHanusma
NYYLNX UFPOKOB Cpeam nopein’
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Cynepkom-
nblotep IBM
Watson B Te-
nenepepave
Jeopardy!

YpoBeHb nHTEenN-
neKTa Bbllle Yye-
noBeyecKoro

IBM Watson, co3gaHHbI B IBM cynepkomnbiotep
¢ cuctemoint MW, B 2010 ropy obbirpan Kera [xeH-
HUHrca n bpsga PaTTepa — ABYyX pekopAcMeHOB
Jeopardy!'. Jeopardy! — TeneBu3noHHas urpa-
BMKTOPWHA C MPOCTbIMM BONPOCaMKM 13 0611acTu
NCTOpUN, NUTEPATYpPbI, CNopTa, reorpadun, macco-
BOW KyNbTypbl, HayKu 1 npoy. Bonpocsl 3apatotca
B BMAE MOACKA30K, MPY 3TOM YacTo UCMOosb3yeTcA
urpa cnos

Mokep

YpoBeHb pasHblii

MrpoBble nporpammbl AN NOKEPa Ha CErogHALIHNIA
[EeHb HECKOMbKO YCTYNatoT JYULIMM UTPOKaM B Te-
XaCCKMin xonaem (MonynAapHas Pa3HOBUAHOCTb Mo-
Kepa), HO NPEBOCXOAAT Nofei B HEKOTOPbIX APYTUX
Pa3HOBUIHOCTSX UTPbI°?

MacbaHc
«CBo6ogHanA
AYenka»
(«Conurep»)

YpoBeHb nHTenN-
neKTa Bbllle ye-
noseyecKkoro

Pa3BuTUe 3BPMCTNUECKUX aNrOPUTMOB NPYBENO

K CO3[aHI0 Nporpammbl 4ns nacbsHca «CBobogHan
Ayenka» (Free Cell), koTopaa okasanacb cunbHee
UrPOKOB CaMOro BbICOKOT0 YpoBHs®3. B cBoel 0606-
LieHHo $popMe 3Ta UrpoBas Nporpamma ABnAeTcs
NP-nonHown 3apayvein.

lNo

YpoBeHb CUNbHO-
ro Urpoka-
niobutens

Mo cocToaHmio Ha 2012 rog cepua nporpamm ana
urpbl B ro «[l3eH» (Zen) — ncnonb3oBas AepeBO
novcka metogom MoHTe-Kapno n TexHonorum ma-
LUMHHOTO 06yYeHns — Mosyuuna WwecTon aaH (pas-
pAAa) B 6bICTPLIX Urpax>4. ITO YpOBEeHb BECbMa CUMb-
Horo nobuTtena. B nocnenHue rogbl Urposble
NPOrpammbl ro COBEPLLEHCTBYIOTCA CO CKOPOCTbIO
NpYMepHO ofVH AaH B rof. Ecnm aToT Temn passu-
TUA COXPAHUTCA, TO, CKOpee BCero, Yepes fecATb feT
OHW NPeB30MAYT YeMMUOHa MUpPa Cpeamn nogen

Bpsz v cerogHsa faHHbBIEe GAKTHI CMOTYT ITPOM3BECTH XOTh KaKOe-TO BIleYaT-
seHue. Ho aTo 06yc/IOBJIEHO TeM, UTO HAIIW MPEeACTaBIeHUs O CTaHAapTax He-
CKOJIBKO CMellleHbl, TOCKOJIbKY MBI y>Ke 3HAaKOMBI C TEMU BBIIQIOUIUMUCS JOCTU-
JKeHUSMH, KOTOPbIe TOSBUJIKCH TOCJE OMMCHIBAEMBIX COOBITHM. B mpexHUe
BpeMeHa, HalmpuMep, TpopeCcCHOHaNbHOE YMEHHE MaXMaTHUCTa CYUTAIOCH BbIC-
ITVM ITPOSIBJIEHNEM YMCTBEHHOMH e ITeIbHOCTU YesloBeka. HeKoTophle crienyiaiu-
cTHl KOHIIa 1950-x rozioB cuutanu: «Eciu Korga-HUOYAb MOJYIUTCS CO3JaTh
YZauHYI0 MAUIUHY 718 UTPHL B IIIaXMaThl, BO3MOKHO, JIFOAY ITOCTUTHYT CyTh CBOUX
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MHTEJUIEKTyaIbHBIX YCUIUN»>. B Halle BpeMs Bce BRIVIAAUT uHade. OcTaercsa
JIIIB comiacuThed ¢ J)koHoM MakKapTH, KOrZja-To IIOCEeTOBaBIIUM, YTO «CTOUT
CUCTeMe HOpMaJbHO HauaTh paboTaTh, KaK ee cpa3y MepecTarT Ha3bIBaTh HC-
KYCCTBEHHBIM MHTEJIJIEKTOM» .

OnHaKO MOsABJIEHNE NHTEJUIEKTYaTbHBIX IIAXMATHBIX CUCTEM He 06epHYIOCh
TeM TOPKECTBOM pa3yMa, Ha KOTOpOe MHOTHE PacCYUTHIBAIU, — U 3TO UMEJIO
ompezeseHHOe OOBbscHeHUE. [I0 MHEHUIO YYEHBIX TOTO BpeMeHU — MHEHMIO,
HaBepHOe, He6e30CHOBATEIbHOMY, — KOMIIBIOTED CTaHET UI'PATh B IIaXMAaThl
HapaBHE C TPOCCMeNCTepaMu, TOJbKO Korza OyJeT HajesleH BBICOKUM 06uUM
YypO8HeM WHTEJJIEKTYaJbHOTO pa3BUTH’. Kazasock Obl, BETUKUH IIaXMaTHUCT
JIOJI’KEH COOTBETCTBOBATh HEMAJIBIM TPeOOBaHUAM: UMETD KPEIKYIO TeOpeTHUYe-
CKYIO ITOATOTOBKY; OBITH CIOCOOHBIM OIIEPUPOBATh AOCTPAKTHEIMU IIOHATUAMU;
CcTpaTeruyecKu MBICIUTD ¥ pa3yMHO AelCTBOBaTh; 3apaHee BEICTPauBaTh XUTPO-
yMHBIe KOMOUHAIMY; 001a4aTh Ae[yKTUBHBIM MBIIUIEHUEM U Ja’Ke YMeTh MO-
JleINPOBaTh X0/, MBICJIM IPOTUBHUKA. OTHIOAb. BEIACHUIOCH, YTO AOCTAaTOYHO
pa3paboTaTh UeagbHYI0 IIaXMaTHYIO IIPOrPaMMy Ha OCHOBE aJTOPUTMA C Y3KO-
1leJIEBBIM HazHayeHreM>. Eciii mporpaMMy OCTaBUTh Ha OGBICTPOAEUCTBYIOIIUIA
MIPOI[eCCOP — a CKOPOCTHBIE KOMITBIOTEPHI CTAIU IOCTYITHEI Y2Ke B KoHIle XX Be-
Ka, — TO OHA JeMOHCTPUPYeT BechbMa CUJIbHYIO Urpy. OZHAKO MOZOOHBIHN HC-
KYCCTBEHHBIH WHTEJIEKT CIMUIIKOM OZHOOOK. OH HUYEro [Pyroro He yMEET,
KpOMe KaK UTpaTh B IIaXMaThl>’.

B gpyrux ciy4afax u3ydeHud U NPUMEHEHUS UCKYCCTBEHHOT'O MHTeJJIeKTa
BBLABUJIMCH IIPOOJIEMBI 60Jee C0icHO020 nopsdka, YeM OXU/JAloCh, IIO3TOMY
Y pa3BUTHE IIJIO 3HAYUTETHHO MeieHHee. [Ipodeccop JloHanba KHYT, KpyTHeH-
IMIWH CIenUaIrucT B 06JaCTH MPOrPAMMHUPOBAHUA U BHIUUCIUTEIBHON MaTeMa-
THUKHY, C YAUBIEHUEM 3aMeTII: «/ICKYCCTBEHHBIN UHTEJJIEKT, IPEYCIIEB CETOAHSA
BO BCeM, I7ie TpebyeTcs ,,pa3yM*, HecliocobeH Ha Te JeHCTBUs, KOTOPhIE JIOAU
Y ’)KMBOTHBIE COBEPIIAIOT ,,0e3[yMHO", — 3Ta 3a/la4a OKa3aIach ropaszo TpyzAHee!»*
3aTpyZHeHUSA BHI3BIBAJa, HANpUMep, pa3paboTKa CHUCTEMbl yIpaBJIeHUS
moBeZieHUEeM pOOOTOB, a TaKXKe Takue X QYHKIIMU, KaK paclio3HaBaHUE 3pU-
TeJbHBIX 00pa30B U aHaIU3 0OBEKTOB IPU B3aMMOJEUCTBUU C OKPYKalouien
cpezioil. TeM He MeHee U cZielaHO OBIJIO HEMAJIO, U TPOJ0JIKAeT IIOHBIHE Zle1aThCs,
mpuyeM paboTa UZET He TOJBKO HaJl Pa3BUTHUEM IIPOIPAMMHOI0 06ecrieueHusT —
IIOCTOSHHO COBEPLIEHCTBYIOTCSA allllapaTHble CpeZCTBa.

B opuH pAz ¢ ucciefoBaHNEM UHCTUHKTHUBHOT'O TIOBeIeHU A MOKHO ITIOCTABUTD
JIOTHIKY 3/paBoOro CMbIC/Ia U IIOHHMaHUe eCTeCTBEHHBIX A3bIKOB — fABJIEHUS,
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KOTOpHIE TOXKe OKa3ajaWCh He CaMbIMU JIETKUMMU JJI CUCTEM HCKYCCTBEHHOTO
nHTeseKkTa. Celiyac MPUHATO CYUTATh, YTO pelIeHHe MOJOOHBIX MpobieM
Ha ypOBHe, COTIOCTaBUMOM C YeJIOBeYeCKUM, fABysaeTcs Al-nmosHo 3ajaueit™ — To
€CTh UX CJIOKHOCTb SKBHBAJIEHTHA TPYAHOCTU Pa3pabOTKU MAaIlWH, TAKUX JKe
YMHBIX ¥ PA3BUTHIX, KaK J0AN%. VIHBIMU CJI0BaMU, €CJI KTO-TO dobbemcs ycnexa
B co3zanuu MV, cmocoGHOr0 MOHUMATh €CTECTBEHHBIN A3BIK TaK JKe, KakK IMo-
HUMAaeT ero B3POCJIbII YeI0BeK, TO, CKOpee BCEro, OH MU yxe codzaan MU, ko-
TOPBIA MOJXKET /leJlaTh BCe, HA YTO CIIOCOOEH 4YeIOBEYeCKUI pasyM, Uiu OyzeT
HaXOJUTHCS B IIIaTe OT €Tr0 CO3JaHuUA?,

BbICOKHMIT YpOBEHb UI'PHI B IIAXMAaThl, KaK 0Ka3aJ0Ch, ZOCTHXXUM C ITOMOIIbIO
HICKJIIOYUTETBHO IIPOCTOrO aAropuTMa. Bo3HUKaeT cobrasH cauTarhb, 6yATO U 1py-
r'ye CocoOOHOCTH, HallpuMep ob1Iiee yMeHNe OCMBICINBATH UK HEKOTOPBIE OCHOB-
Hble HaBBIKM IIPOTPAaMMUPOBAHUSA, MOXKHO TaKKe OOECIIeYUTh 3a CYET HEKOETro
VAUBUTENBHO HECJIOKHOTO aaropuTMa. To 06CTOATENIBCTBO, YTO B OIIPeJeIeHHBIN
MOMEHT OITHMaJIbHAS IPOAYKTUBHOCTD JOCTUTAETCSA B pe3y/IbTaTe IPpUMeHEeHN
CJIOKHOT'O MeXaHH3Ma, BOBCe He 03HaYaeT, YTO HU OJVH ITPOCTON MeXaHN3M He CIIO-
cobeH JZiesaTh TY ke paboTy TaK ke XOPOIIOo U Aake jsydie. [IToseMeeBa cucremMa
mupa (B LleHTpe BceseHHONM HAXOAUTCA HEIOABUKHAA 3eMJis, a BOKPYT Hee Bpa-
matoTcsa CosHue, JlyHa, IJIaHeThl U 3Be3/bl) BhIpakaja Ipe/cTaBjleHre HayKu
006 yCTpOMCTBE MUPO3/IaHU A Ha TPOTS)KEHUU THICAYH JIeT. YTOObI Ty dliie 06hACHATD
XapakTep JBWKEHUS HEOECHBIX TeJI, YIeHBIE OT BeKa K BEKY YCJIOXKHSIN MOZETh
CHUCTeMBHl, 06aBJIsAsA BCe HOBble M HOBBIE SIIUIMKJIBL, 32 CYET Yero IOBBIIIAACh
TOYHOCTH €e MPOrHo30B. [IpUIIIo BpeMs, U Ha CMeHY I'eOlleHTPUYECKOH ITpUILIa
reINOIeHTPUYecKasa CUcTeMa MUpa; Teopusa KomepHuka 6bly1a HAMHOT'O IIPOIIE,
a mocJie opaboTku ee KemiepoM cTaia ¥ IPOrHOCTUYECKU O0jlee TOYHOM®.

B coBpeMeHHOM MUpe METOJABl NCKYCCTBEHHOI'0 MHTEJIEKTA HCIIOIb3YIOT
CTOJIb IIMPOKO, YTO BPsAJ JIU 1[eJIecO0Opa3Ho pacCMaTpUBaTh 3/leCh Bce 001acTU
UX NMPUMEHEHUs, HO HEKOTOPbIE CTOUT YIOMSHYTH, UYTOOBI aTh 0obliee Mmpes-
CTaBJIeHHe 0 MaciiTabe pacpocTpaHeHu A caMoii nuzen. [IoMUMO IpeicTaBIeHHBIX
B Tabs1. 1 IOTUYECKUX UTPOBBIX IPOTPAMM, CETOAHS pa3pabaThIBAIOT: CIyXOBHIE
ammaparsl Ha 6ase ajaropuTMOB, OTPUJIBTPOBHIBAIOMIUX (OHOBHIHN IIyM;

* AI-nonnas 3adaua (rae Al — artificial intelligence («ucKyccTBEHHBIN UHTEJIEKT»)) — He-
dbopManbHbI TEPMUH, KOTOPHIY puMeHsieTcs B Teopun VIV no anamoruu ¢ NP-IoJHBIM
KJ1accoM 3azad4. [1o cyiecTBy 03HavaeT 3a/1a4y CO3aHU UCKYCCTBEHHOI'O NHTeJIJIEKTa Ye-
JIOBEYECKOTO YPOBHSI.
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HaBUTAI[MOHHBIE CUCTEMBI, OTOOpaKaIoIKe KapThl U MOZCKA3bIBAOIINEe MapIIPy T
BOZAUTENSAM; peKOMeH/IaTeIbHbIE CCTEMEBI, IIpeIaramne KHUI'Y U MY3bIKaJlb-
Hble aJbOOMBI IT0JI30BATENAM HA OCHOBE aHAJMM3a UX MPEeABbIAYIINX MOKYIIOK
Y OLIEHOK; CICTEMBI TOAAEPIKKY MPUHATHUA MEAUITMHCKUX PEIIIeHHH, TOMOTaoue
BpadyaM, HallpuMep, AHAarHOCTUPOBATH PAK MOJIOYHOH »KeJle3bl, 00N paTh Bapy-
aHTHI IEYeHUs U paciirdpoBHIBAT 3JIEKTPOKAPAUOTPaMMEL. B HacTosIIee BpeMs,
KpOMe IIPOMBINITIEHHBIX POGOTOB, KOTOPBIX Y2Ke O0JIbIlle MUJIIUOHA, TOSIBUINCH
caMble pa3Hble pOOOTHI-TIOMOIHUKH: JOMAIIHUE MUTOMI[BL; TBIECOCH; Fa30HO-
KOCHJIBIIWKY; CIacareiru; Xupypru®s. O61as 4ucjieHHOCTb pO60TOB B MUpeE
IIpeBBICUIIA IECATH MUJIJIMOHOB®.

CoBpeMeHHbBIE CHCTEMBI PAaCllO3HABAHUS PeYM, OCHOBAHHBIE HAa CTATUCTUYE-
CKUX METOZaX BPOZie CKPBITBIX MapKOBCKUX MOZeJIEH, ABISIIOTCA JOBOJIBHO TOY-
HBIMU /I IPAaKTUYECKOTO UCIIOIb30BAHUA (C UX IIOMOIIbIO ObLIN CO3ZaHBI He-
KOTOpBle HavaJbHble GparMeHThl 3TOH KHUTH). [lepcoHasbHBIE LUGPOBBIE
MTOMOIHUKY (Hampumep, Siri — nmpusokeHue Apple) pearupyrT Ha TOJIOCOBBIE
KOMaHZBI, MOTYT OTBEYATh Ha MPOCTHIE BOMPOCH! U BHITIOTHATD PACIOPIKEHUS.
[ToBceMeCTHO pacIpoCTpaHEeHO ONTUYECKOe PACIIO3HABAHME PYKOIMCHOTO U Ma-
IIMHOTIMCHOT'O TEKCTa — Ha HEM OCHOBAHBI, B YaCTHOCTH, IIPUJIOXKEHUS JJIS CO-
PTUPOBKU MOYTHI ¥ OLUUPPOBKYU UCTOPUIECKUX JOKYMEHTOB®®.

Jlo cux Top OCTaroTCSA HECOBEPIIEHHBIMU CHCTEMBI MAaIIMHHOTO IEepeBo/a,
TeM He MeHee JJis ONpe/e/IeHHBIX IleJiell OHU BIIOJIHE IpUroAHel. Ha crazuu
PaHHUX BEPCUH, B KOTOPBIX UCIOIb30BasICcA MeTo KV 11 KOTOpBIE OCHOBBIBAINCH
Ha MpaBwWIax, ObLI CO3AaH MPUHIUN KOAUPOBKU B PYYHOM PEXUME JJis TpaM-
MaTUK BCeX eCTeCTBEHHBIX SI3BIKOB — IpUYeM paboTa IpOBOAWUIACH CHUIAMU
CaMBIX BBICOKOKBATMQHUIINPOBAHHBIX JUHI'BUCTOB. HOBBIe CHCTEMBI OCHOBAHBI
Ha CTaTUCTUYECKUX METOJAaX MAUIUHHOI'O OOyYeHUs, KOTOPBIE aBTOMAaTUYECKU
BBICTPAaMBAIOT CTATUCTUYECKUE MO/ Ha OCHOBE HabII0aeMbIX UMY 3aKOHO-
MepHOCTEH UCTIOIb30BaHUA CJIOB U ¢ppas. [IporpaMMbI BLIBOJAT ITapaMETPHI ITUX
MozesIel, aHaIU3UPYS KOPILYC TEKCTOB Ha IBYX A3BbIKaX. TaKOH MOAXOZ T03BOISIET
He MPUBJIEKATh IMHTBUCTOB, a IPOrPAMMUCTBI, pa3pabaThIBAIOIINE STH CHCTEMBI,
MOTYT Jja)ke He BJIAJIETh SI3BIKAMH, C KOTOPBIMU UM NPUXOAUTCS UMETh Aen0?.

CucTeMBbl paclio3HaBaHUA JIUIL 3a NOCIeJHee BpeMs ObUIM HACTOJIBKO yCO-
BEpIIIEHCTBOBAHEL, YTO ceifYac MMM YCIIENTHO ITOIb3yIOTCS TOTPAHUIHBIE CITYKOBI
B EBpone u ABcTpanuu. ABToMaTHyeckas UAeHTUOUKAIIMOHHAA cucTeMa pabo-
taeT B ['oczenapramenTe CIIIA, ¢ ee TOMOIIBIO B IIpoliecce BBIZAAYX BU3 0O6paba-
THIBaeTCs 6oJiee CEMUECATH MATH MUJUTMOHOB GpoTorpaduii B roz. B cucrtemax
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HabJII0IeHN s IPUMEHAIOTCA Bce boJiee coBeplIeHHBIe MeToAb! VIV 1 HOBel e
TEXHOJIOTUH T10 U3BJI€YEHNI0 NHPOPMAIINH, C TOMOIIBIO KOTOPHIX TPOBOASAT UH-
TeJJIeKTyaJbHBIM aHaIN3 pedeBbIX, TEKCTOBBLIX U BHleOMaTepyualoB — OCHOBHAsA
4acTh UX IPUBJIEKAETCS U3 00IIIEMUPOBBIX KOMMYHUKAIMOHHBIX CETEH U TUTaHT-
CKUX IIeHTPOB cbopa 1 06pabOTKU JaHHBIX.

ABTOMaTH4YecKoe J0Ka3aTeJIbCTBO TEOpEeM U pellleHre YpaBHEeHUM CTajo Ha-
CTOJIBKO OOLTMM MECTOM, YTO yKe He BOCIPUHUMAeTCs Kak pa3paboTKa HCKYC-
CTBEHHOI'O MHTEeJJIEKTA. YCTPOWCTBA JJIf pellleHHs YpaBHEeHUI BCTPOEHHI B Ha-
y4HbIe KOMITBIOTEPHBIE TPOrpaMMbI, HanpuMep cucteMy Mathematica. @opmasbHbie
MeTO/ bl IPOBEPKH, B TOM YHCJIe CHCTEMbl aBTOMaTUYeCKOr'o ZIoKa3aTeIbCTBa Teo-
peM, MOBCEMECTHO UCIOJIb3YIOTCA MPOU3BOAUTENAMN MUKPOIIPOIIECCOPOB A
IIPOBEpKU MIOBeZIeHUA CXeMBI Ilepe/] 3allyCKOM B IIPOH3BOZCTBO.

AMepuKaHCKMMU BOCHHBIMHU U pa3Be/blBaTeIbHBIMU BeJOMCTBaMU IIMPOKO
U YCIIENTHO BHEJPSIIOTCS TaK Ha3bIBaeMble 60eBble POOOTHI — callephl s Ha-
XOXK/eHUsA U 06e3BpekuBaHusA 60MO U MUH; GECIUIOTHEIE JIeTaTeIbHbIE allla-
paThl, IpeAHa3HauYeHHbIE KaK AJId pPa3BeJKH, TaK U JJ11 60€BBIX JEHCTBUIL; IpyTHe
aBTOMaTHu4ecKre BUZbl BOOpyKeHU. CerofiHA 9TU yCTPONCTBA B OCHOBHOM YIIPaB-
JIIIOTCA AUCTAHLIIMOHHO OllepaTopaMU-clielluaancTaMy, OfHAKO HeyCTaHHO Be-
JeTcs paboTa HaJ paclIMpeHreM UX aBTOHOMHOM e sITeIbHOCTH.

Bosbloi ycrex AOCTUTHYT B 00JIACTH MHTEIEKTYAJbHOT'O IIJIAHUPOBAHUS
u cHabxeHUs. B xoze onepannu «Byps B mycTeIHe» B 1991 rogy Oblia pasBepHyTa
cuctemMa DART a1 obecriedeHUsI aBTOMATU3MPOBAHHOTO IJIAHUPOBAHUS T10-
CTaBOK U COCTaBJeHUA rpadpuKoB IepeBo3oK. [IporpaMma okasaiach UCKIIOUH-
TeJbHO 3P PEKTUBHON: 1O CBOJKAM ATEHTCTBA IO IEPCIEKTUBHBIM 0O0POHHBIM
Hay4HO-UccaeZoBaTebckuM paspaborkam CIIIA (Defense Advanced Research
Projects Agency in the United States, DARPA), oHa oZfHa OKyTIMJIa TPU/AIIATUIETHEE
¢uHaHcupoBaHre MUHUCTEPCTBOM 000POHBI paboT B obsacTu V%, CiioxHbIe
MIpOTrpaMMBbI KaJeHJapHOT0 IMJIAHUPOBAHUS U TapuUKALIUU UCTIOTb3YIOTCA JJIs
cucteM OpOHMPOBAHUSA aBHabWIeTOB. KOMIAHNY aKTUBHO IPUMEHSIOT CaMble
pasHble MeTo/bl VIU 17151 KOHTPOJISA CKJIaICKUX 3aI1acoB. ABTOMaTU4eCKUe CUCTEMBI
TeseOHHOr0 GPOHUPOBAHUSA U JUHUU MOAAEPKKHU, COeAUHEHHEBIE C IPOTrpaM-
MaMU pacllo3HaBaHUs PedyH, CIOCOOHBI IPOBECTU HECYACTHOI'O MOTPeOUTEN
4yepes JTaOUPUHT B3aUMOCBA3aHHBIX BAPUAHTOB BLIOODA.

TexHOJIOrY NCKYCCTBEHHOI'O MHTEJIJIEKTa Jie)KaT B OCHOBE MHOT'UX NHTEPHeT-
cepBUcOB. O61IEMUPOBOI TpadUK 3/IEKTPOHHON OYTHI TPOBEPSETCS CIEIHAb-
HBIM IIPOT'PAMMHBIM ObecredeHreM — MpuyYeM 6atiecoBcKas GUIbTpaIus cliamMa,
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HECMOTPs Ha OCTOSTHHBIE YCUJINA CIIaMePOB IIPUCIIOCOOUTHCS ¥ 0OOHTH 3alUTY,
B OCHOBHOM CITPABJISIETCSA C 3aZjaUe U IepKUT 060POHY. DJIEKTPOHHBIE TPOTpaM-
MBI, UCITOJIb3Ys KOMIIOHEHTHI V1], o6ecieunBaroT 6€301acHOCTh Onepaluii o 6aH-
KOBCKHM KapTaM: OTBEYAIOT 3a UX aBTOMaTHU4YeCKoe 000peH1e UM OTKJIOHEHUE
Y IOCTOSTHHO OTCJIEXKUBAIOT ZIEMCTBUS 0 CUETY C [[eIbI0 OOHAPYKUTb MaeHIIne
MpU3HAKU MOIIeHHUYecTBa. CUCTEMBI MMOMCKAa MHPOPMAIUU TaK)Ke aKTHUBHO
HCIOJB3YIOT MaIlIUHHOE 06ydeHue. A morckoBas cucteMa Google, 6e3 coMHeHUs,
npezcTaBasgeT cob0i BETUYANIIYIO U3 KOrZa-Tub0 CO3JaHHBIX CUCTEM HCKYC-
CTBEHHOT'O MHTEJIJIEKTA.

3/1eCh CTOUT MMOAYEPKHY Th, YTO IPAHUIIA MEX/Y UCKYCCTBEHHBIM UHTEJJIEKTOM
1 OGBIYHBIM ITPOrPaMMHBIM ObeclieueHHueM OIpeZieieHa He 04eHb 4YeTKO. HekoToprie
13 IEPEYUCTIEHHBIX BBIIIE IIPOIPAMM MOTJIH ObI CKOPEE CUUTATHCS MPUIOKEHUIMU
MHOrOQYHKIIMOHAJIBHBIX IIPOrPAMMHBIX 00ecIedeHUid, HeXelu UHTeIEeKTyalb-
HBIMHU CHCTEMaMU, — TYT HEBOJBHO CHOBA BCIOMHUIIB CJ0Ba MaKKapTH, 4TO
«CTOUT CHCTeME HOpPMaJbHO Ha4aTh PaboTaTh, KaK €€ cpasy IepecTaloT Ha3bIBaTh
HCKYCCTBEHHBIM HUHTEJUIEKTOM». [IJIf HAIIUX IleJiel BakHee 0OpaTUTh BHUMAaHUE
Ha [Ipyroe pa3juvue: eCThb CUCTEMBI, Y KOTOPBIX UMEETCS OTPaHUYEHHBIN Habop
KOTHUTUBHBIX CITOCOOHOCTEN (HEBaXKHO, OTHOCATCA OHU K VM WU HET), U eCTh
CUCTEMBI, 00JIaZIatolIye IIMPOKOIPUMEHUMBIMU UHCTPYMEHTAMU [IJIs1 PEIIEHUs
001MX 3a/1a4. B 0CHOBHOM BCe HCIOJIb3yeMble ceiffuac CUCTEMBI OTHOCATCH K IIEPBO-
My THUIIy — Y3KoAHama3oHHOMY. OHAKO MHOTHE U3 HUX COZEPXKAT KOMIIOHEHTHI,
CIIOCOGHBIE TUOO CHIT'PATH POJIh B CO3ZAaHUHN OYYIIEr0 UCKYCCTBEHHOT'O MHTEJIEKTA,
KOTOPBI OyZIET OTIMYATHCS PA3BUTHIM OOIIUM YPOBHEM Pa3BUTHUS, IUOO CTATh €TO
4acThi0, — 3TO TaKWe KOMIIOHEHTHI, KaK KJIacCUKATOPhI, aITOPUTMbI MTOUCKA,
MOZYJIH TIJIAHUPOBaHUA, PeIlaTe/Ny 3a/a4d U CXeMBI IIPe/ICTaBIEHHH.

CuCTeMBI UCKYCCTBEHHOTO UHTEJIIEKTA Ka4eCTBEHHO PabOTaIOT ellle B OZHON
obacTty, Iie CTaBKU OY€Hb BBICOKU, 8 KOHKYPEHIIUS CIUIIKOM JKECTOKA, — 3TO
MUPOBOH GUHAHCOBHIN PHIHOK. ABTOMaTHU3UPOBAHHbBIE CUCTEMBI TOPTOBJIH aK-
L[ASMU IIUPOKO UCTIONb3YIOTCS KPYITHBIMU HHBECTUIMOHHBIMU OGaHKaMu. M X0Ts
HEKOTOPBIE U3 HUX BCETO JIUIID Jal0T BO3MOXKHOCTh aBTOMaTH3UPOBATh UCIIOJ-
HEHUeE 3aKa30B Ha TOKYIKY U IIPOJaXy, BRICTABIEHHBIX YIPABISIONEN KOMIIA-
HUEM, Jpyrue peajusyloT CIOKHBIE TOPrOBble CTPATErUH, CIOCOOHBIE TIPHCIIO-
cabMBaThCS K MEHSIOMIMMCS YCIOBUAM PhIHKA. YTOOHI N3y4aTh 3aKOHOMEPHOCTH
Y TeH/IeHITH (pOH/IOBOTO PHIHKA, OIPE/eATh 3aBUCUMOCTh IMTHAMUKY KOTHPOBOK
OT BHEIIHUX IePEMEHHBIX, TAKUX KaK, HAIPUMeD, KJII0UeBbIe TIO3UITNU B CBOAKAX
$UHAHCOBBIX HOBOCTEMN, — /Jisi BCETO 3TOr0 B aHATUTUYECKUX CUCTEMAX
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HCIOJIb3yeTcsA 6OJBIION HabOp METOAUK WHTE/JIEKTYaIbHOTO aHaIn3a JaHHBIX
Y BpEMEHHBIX TI0CIeI0BaTETbHOCTe!. HOBble TOTOKOBBEIE KOTHPOBKH, BBHIITyCKae-
Mble areHTCTBaMU GpUHAHCOBOU MHGOPMAIINHU, CIIEIIUATBHO OTHOPMATHUPOBAHBI
107l UHTEJIJIeKTyaIbHble aBTOMAaTHU3UPOBAaHHEBIE CUCTEMEL. /IpyTrye CUCTeMEI CclIie-
[IMATU3UPYIOTCA Ha IOUCKE BO3MOKHOCTEN COBEPLIATh apOUTPaKHbIE Ollepaliii
160 Ha oTpeIe/IEHHOM PhIHKE IIeHHBIX OyMar, Tu60 OHOBPEMEHHO Ha HECKOJTb-
KHUX PbIHKAX, TU0O0 C HIOMOIIbIO AJITOPUTMUYECKOTO BEICOKOYACTOTHOT'O TPEHUUH-
ra*, 1eJiblo KOTOPOTO ABJAETCS IoIyYeHre IPUObLIN Ha He3HAYNTE/IbHBIX KoJle-
6aHUAX IIeH B IpeJieslaX HeCKOJbKUX MUJIMCEKYH[ (HAa TaKUX BPEMEHHBIX
WHTEpBaJaxX HAauMHAIOT UI'PATh POJb 33ZlepKKU B MOCTYIIEHUU MHGOpPMALIUU
Jla’ke B OIITOBOJIOKOHHBIX CETSX, T/le OHa PacCIpOCTpaHAeTCs CO CKOPOCTHIO CBETA,
Y IPEUMYIIEeCTBO MOJMYYaIOT Te, YbH KOMITBIOTEPHI HAXOAATCS B HEIIOCPEACTBEH-
HO¥ 6s1130CTH OT 6UpXKK). Ha 105110 aIrOpUTMUYECKHUX BBICOKOYACTOTHBIX TPE-
JOVHTOB IpUXOAUTCS 6ojiee MONOBUHEBI 060poTa ¢oHAoBOro phiHka CIIA®. Cy-
IIECTBYET MHEHUE, YTO OTBETCTBEHHOCT 38 TAK HAa3bIBAEMBII MTHOBEHHBIN 00Ba
boHgOBBIX MHAEeKCOB 6 Mas 2010 rozga JeXXUT UMEHHO Ha aJrOPUTMUYECKOH
TOprosje (CM. Bpe3Ky 2).

BPE3KA 2. <MTHOBEHHbIA OBBAJ1» 2010 TOAA

K nonygHio 6 mas 2010 rofa amepukaHCKunii GOHAOBDIN PLIHOK Ye ynan Ha 4% Ha b6ec-
MOKONCTBE MO NOBOAY €BPOMNEeNiCKOro AOAroBoro Kpusmca. KpynHbin nrpok (rpynna s3a-
UMHbIX GOHAOB) MHMLMMpPOBan B 14:32 anroputm Npofaxu Ana peanusauuy 601bLWOro
KonuuyecTta pbtoyepcHbIx KOHTpakToB E-Mini S&P 500 no ueHe, npuBA3aHHON K NOKa3aTe-
N0 N3MEHEHUA NIMKBUAHOCTU GMPXKEBBIX TOProB. TV KOHTPaKTbl, NMPYOBpPETEHHbIE C MO-
MOLLbIO anropUTMUYECKNX BbICOKOYACTOTHbIX TPENAUHIOB, Oblv 3anporpammrpoBaHsbl
6bICTPO 3aKpbIBaTb CBOU BPEMEHHbIE AJIMHHbIE MO3ULMM MYTEM MPOAAXM KOHTPaAKTOB
Apyrum nrpokam. MocKonbKy Cnpoc O CTOPOHbI MHBECTOPOB, OPUEHTUPYIOLMXCA Ha GyH-
[aMeHTasibHble MOKa3aTesiv, CHU3WICA, UTPOKM anropuTMUYeCKOro TperamnHra Havyanum
npopgasatb ¢broyepchl E-Mini gpyrum nrpokam anroputMmmyeckoro TpeguHra, Kotopble,
B CBOI ouepefib, NPoAaBany Nx TPETbUM TaKMM e UrPoKaM, co3fjaBas, Takum obpasom,
3bdeKT «ropayell KapTOLLKM», KOTOPYIO MbITAOTCA «CKUHYTb» Kak MOXHO ObICTpee, — 3TOT
3¢ PeKT pasfyBan o6bembl TOPros, YTO ObINO NHTEPNPETUPOBAHO aITOPUTMOM MPOLAXKM
KaK nokasaTesib BbICOKOWN IMKBUAHOCTY. [TOCKONbKY NrPOKM Havanu ele bbicTpee copacbiBaTh

%

* Anzopummuueckuil 8bLCOKOUACMOMHbLI mpeiiOuHe, UV aJrOPUTMUYECKAs BEICOKOYACTOT-
Has toprosi (algorithmic high-frequency trading), — popmanusoBaHHEIN TpoLIECC COBEP-
IIeHUA TOPTOBbIX Olepaluii Ha PUHAHCOBBIX PHIHKAX 10 3aZ[aHHOMY QJITOPUTMY C UCIIOJIb-
30BaHUEM CIle[JUaTU3UPOBAHHEIX KOMIIBIOTEPHBIX CHCTEM (TOProBBIX POOOTOB).



44

HCKyCCTnBeHHbLﬁ uHmeJljiekm

apyr apyry E-Mini, Ha $oHAOBOM pbIHKE BO3HWMK HACTOALMIA MOPOUHBINA Kpyr. B kKakoi-To
MOMEHT UTPOKM Hayanmn NpoCTo BbIBOAUTb CPEACTBA, ellie 60sbLie NOBbIWas TMKBULHOCTb
Ha ¢oHe npoposnxKatwerocs nageHusa ueH. Caenkn no E-Mini 6biny NprocTaHOBNEHDI
B 14:45 aBTOMaTMYeCKM NpepbiBaTesieM — CrneLnanbHON NPorpaMmon, KOHTPOMpPYIoLLeit
HeoXKMAaHHOE 1 Ype3MepHoe ABUXKEHME LeH akuuii Ha 6upike. bykBanbHO yepes nATb
CeKyHJ, Topri BO30OHOBUANCH, MNPV 3TOM LieHbl CTabUIM3MPOBaNUCh U BCKOPe OTbIrpanu
60nbLUyl0 YacTb NafgeHnA. Ho B TeueHne 3TUX KPUTUUYECKUX MUHYT C PbIHKa Obl1 «CMbIT»
TPUNIVOH AOMNIApOB, NMOCKOMbKY 3HAaUMTENbHOE YMCIO CAENOK MPOLWO No abCypaHbIM
LeHaM: akumA Morna npogaBaTtbCaA 1 3a OAMH LeHT, 1 3a 100 Tbicay gonnapos. MNocne Toro
KaK TOprv 3aKOHUYMINCh, COCTOANIACh BCTpeYa NpefcTaBuTenieil GUpK 1 perynmpyoLwmx
OpPraHoB, Ha KOTOPOW GbINI0 MPUHATO PeLLEHNE OTMEHUTb BCE CAENKU, UCMOJSIHEHHbBIE MO Le-
HaMm, OT/IMYaWMMCA OT JOKPU3MCHOIO ypoBHA Ha 60% n 6onee. [loroBapuBatoLmnecs
CTOPOHbI COUNM 3TU LeHbl «ABHO OLIMOOYHBIMKY, @ MOTOMY — B COOTBETCTBUU C Cylle-
CTBYIOLMMU OMP>KEBBIMY NPaBUIaMyn — NoAnexalyMm oTMeHe 3aHUM Ynciom)”.

M3noxeHHbIN CloxkeT NnpeacTaBnseT coboli 6e3ycnioBHOe OTCTYNEeHWe OT TeMbl Hallel
KHUIW, MOCKOMNbKY KOMMbIOTEPHble MPorpaMmbl, AKO6bl OTBETCTBEHHbIE 3a Te MUHYTbI K-
HaHCOBOrO KpM3Kca, NONyYMBLLIErO Ha3BaHNE KMFHOBEHHbI 06Basn», He Gbinv HU 0COBEHHO
WHTeNNeKTyanbHbIMU, HA CAINLWKOM M3oLwpeHHbIMU. Cneundurka co3faHHOM MU ONacHOCTY
NPUHLMNNANbHO OTIIMYAETCA OT XapaKTepa Yrpo3bl, KOTOpy HeceT B cebe nosBfeHne
NCKYCCTBEHHOTO CBepxpasyma. TeM He MeHee 13 OMUCaHHbIX COObITUA MOXXHO BbIHECTY
HeCKONbKO MOMe3HbIX YPOKOB.

MepBoe npepynpexaeHve. B3anmopencTame HECKONbKNUX MPOCTbIX KOMMOHEHTOB (Ha-
npumep, anropuTMbl NPOAaXK 1 anropuTMMYECKasa BblICOKOYACTOTHAA TOProBsA) MOXKeT
NPVBOAUTD K CJIOXKHbBIM M HenpenckasyemblM NocneacTeuam. Ecnm nob6aBnsaTtb B HanakeH-
HYI0 CMCTeMY HOBbIE 3/1IEMEHTbI, BO3HWNKAIOT CUCTEMHbIE PUCKU, HE CIINLLIKOM OYeBUAHbIe
10 MOMEHTA, KOrAja YTO-TO MONAET He Tak (4a 1 To He Bcerga)’.

Btopoe npepynpexaeHne. HecMoTpa Ha TO UTO CreLuanncTbl B 0611acT MCKYCCTBEHHO-
ro MHTenneKTa 0byyatoT NPorpaMmy Ha OCHOBaHWMW NMPELNONOXKEHWN, KaXyLLUXCA 34paBbiMU
N NOrMYHBbIMK (Hanprmep, 06beM TOProB ABNAAETCA BEPHbIM MOKa3aTeNem NUKBULHOCTU
PbIHKA), 3TO MOXET NPUBOAUTb K KaTacTpoprnyeckum pesynbratam. B HenpeasraeHHbIX 06-
CTOATEeNbCTBAX, KOrAa UCXOAHbIe AOMNYLLEHMA OKa3biBalOTCA HEBEPHLIMY, MPOrPaMMa C Xe-
Ne306eTOHHON IOFMYECKO CTOMKOCTBIO MPOAOMKAET MOCTYNaTb B COOTBETCTBUM C MOSTYY€eH-
HbIMW UHCTPYKUMSAMU. AJIFOPUTM «TYMo» JefaeT CBOK OObluHylo paboTy, KOTopyto Aenan
BCErga, U ero CoBcemM He 6€CMOKOUT — eC/IM OH, KOHEUHO, He MPVHAANEXMUT K pefyaniiei
Pa3HOBUAHOCTY aJITOPUTMOB, — YTO Mbl XBaTaeMCsl 3a FOJIOBY B y»ace OT abCypAHOCT ero
nencTeum. K aTo Teme Mbl elle BepHEMCS.

TpeTtbe npeagynpexpgeHvie. HecoMHeHHO, aBTOMaTM3auUKMA NpoLecca BHeC1a CBOM BKNag,
B BO3HVMKHOBEHWNE NHLUMAEHTA, OHAKO, 6e3 BCAKMX COMHEHWIA, OHa TaKXe cnocobcTBoBasna
1 paspeLueHunio npobnembl. lNporpamma KOHTPONA, OTBEYaBLUasA 3a MPUOCTAHOBKY TOProB
B Clyyae CIMILKOM 6O0JbLIOro OTK/IOHEHNA LieH OT HOPManbHOro YpoBHsA, cpaboTana as-
TOMATMYECKM, MOCKOMbKY ee co3faTen cripaBeanBo npeanosnaranu, 4to cobbiTus, Kotopble
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NPVBOAAT K TAKOMY OTKJIOHEHMIO, MOTYT MPOVCXOANUTH Ha BPEMEHHbIX MHTepBasax, CluL-
KOM KOPOTKMX, UTOObI Ha HUX YCMenu oTpearmposats nioau. Hanuuo notpebHOCTb He no-
naraTbCsi BO BCEM Ha KOHTPOJIb CO CTOPOHbI YENIOBEKA, @ UMETH B KaueCTBe NOACTPaXOBKY
3apaHee pa3paboTaHHble N aBTOMATMNYECKU NCMONHAEMbIE anropuTMbl 6e3onacHocTy. KcTa-
TV, 3TO HabnaeHNe NpefBapAeT TEMY, KpaliHe BaXKHYIO B HalLeM MOC/eayoLem o6cyx-
[OEeHVN MaLIVHHOrO cBepxpasyma’.

Bynymee NCKYCCTBEHHOIO NHTEJIIEKTA — MHEHNE CMNeunanncTonB

Yemex, IOCTUTHYTHIN Ha ABYX MarrnCTpaabHBIX HallpaBIeHUAX: BO-TIePBHIX, CO3-
naHve Ooyiee IPOYHOTO CTATUCTUYECKOTO U MHPOPMALOHHO-TEOPETUYECKOTO
OCHOBaHUA /IJI MAlIMHHOTO OOy4YeHWUsI; BO-BTOPHIX, IIPAKTUYECKAsT U KOMMep-
yeckasa 3¢GeKTUBHOCTD Pa3JIMYHBIX KOHKPETHBIX MPUJIOKEHUH, Y3KOCIEI[UAb-
HBIX C TOYKU 3pEHUs pelraeMbIX pobsem U obacTell IpuMeHeHUs, — IIPUBe
K TOMY, YTO MOINATHYBIIUICSA OBIJIO MPECTIK MCCIEJA0BAHUN MCKYCCTBEHHOTO
WHTEJIEKTA YAAI0Ch HECKOJIBKO BOCCTAHOBUTH. Ho, TOX0Ke, Y HAyYHOTO coob1IIe-
CTBAa, MMEIOIIero OTHOILIIEHNE K 3TOM TeMe, OT IIPOIIIBIX Heyad OCTaJICA IOBOJIBHO
TOPBKHUM OIIBIT, BEIHYK/JAIOLINY MHOTUX BeIyIIUX UCCaeloBaTe el OTKa3blBaThCA
0T cOOCTBEHHBIX yCTpeMJIEHUH 1 60IbIINX 3aa4. [I03TOMY OZMH 13 OCHOBaTeIel
HampaBiaeHuA Huibc HUIBCOH YKOPAET CBOMX HBIHEIIHUX KOJIJIET B OTCYTCTBUU
TOHM TBOPYECKOH /Iep30CTH, KOTOPAsA OT/INYaIa IOKOJIeHNe [IEPBOIPOXO/IIER:

CoobparkeHue «6naronprucToHOCT», Ha MO B3rNAf, OKa3blBAaeT fiypHOE BIMAHME Ha He-
KOTOPbIX NCCNefoBaTesel, BbIXONALLMBAs CaMy NI NCKYCCTBEHHOMO MHTeeKTa. A bya-
TO CribiWy, Kak OHW roBopAT: <M KpntrnkoBanu 3a OTCyTCTBME pe3ynbTaToB. Tenepb, J0-
O6MBLWINCL BUAMMOIO YyCrexa, Mbl HE XOTUM PUCKOBATb COOGCTBEHHOWN penyTauuein».
MNMopobHaa oCMOTPUTENBHOCTb NPUBEAET K TOMY, UTO BCE UHTEPECHI YUYeHblX ByayT orpa-
HMYeHbl Co3[aHMeM NPorpamm, npefHasHauYeHHbIX NPefoCTaBAATb MOMOLLb YeSIOBEKY B ero
B MHTeNneKTyanbHON JeATeNbHOCTH, TO eCTb YPOBHEM, KOTOPbI/ Mbl Ha3biBaem «cnabblii
NW». 3To Hen3bexxHO oTBIeYEeT UX OT YCUNUIA peanr3oBaTb MalUUHHbBINA aHaNor Yenoseye-
CKOro pasyma — TO eCTb TO, YTO Mbl Ha3blBaeM «CUSIbHbIN NIN»"3.

HunbcoHy BTOPAT Takue narpuapxu, kak Mapsua MuHcky, /I>)xoH MakkapTu
u ITaTpuk Yuncton’.

B nociegHue rozel HabIOAaETCA BO3POXKAEHNE HHTepeca K UCKYCCTBEHHOMY
WHTEJIJIEKTY, KOTOPBIH BIIOJIHE MOXKET 00epHYTHCA HOBBIMH IIOIIBITKAMU CO3/aTh
yHugepcaawbHbiii N (o HubcoHY — crutbHBIH M), DTU TPOEKTHI OYAYT MOA-
JepKUBaThCsA, C OZHOM CTOPOHBI, IPOM3BOJCTBOM HOBEHIIINX allllapaTHBIX CPE/CTB,
C ZPYyToi — HayYHBIM IIpOTpeccoM B MHGOPMAaTHUKe U IPOrpaMMHPOBAHUU
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B IIeJIOM, BO MHOTUX CIIeI[MaJU3UPOBAHHBIX [IpeIMETHHIX cdhepax B YACTHOCTH,
a TaKXXe B CMeXHBIX 00J1acTaX, HanpuMep HeliponHpopMmaruke. CebactuaH TpyH
u [Tutep HopBur noarorosuiu B CTaHPOPACKOM YHUBepcUTeTe Ha oceHb 2011 ro-
Ja 6ecrIaTHBIN OHJIAMHOBHIN BBOAHBIN KYPC MO UCKYCCTBEHHOMY UHTEJIEKTY.
Peaknuio Ha O6'bABIEHNE O HEM MOXKHO PacCMaTpUBaTh KaK CaMbIl yoe uTe b-
HBIY [TOKa3aTesb HeyIOBJIETBOPEHHOTO CIIPOca Ha KaYeCTBEHHYI0 HHOPMaILHIO
1 o6pa3zoBaHue — Ha KyPC 3aMUCAIUCh OKOJIO 160 THICAY YeJ0BEK CO BCETO MUpPA
(oxoHYUIU ero 23 ThICAYN)”>.

CylecTByeT MHOXXECTBO BAPUAHTOB DKCIEPTHBIX OILIEHOK OTHOCUTENIBHO OY-
Zyllero, yroTOBaHHOI'O MCKYCCTBEHHOMY WHTeJ/JIeKTy. PasHornacusa kacarTcsa
Y BpEMEHU ero MOABJIeHUs, U TOTO BU/Ia, B KAKOM OH KOTZla-HUOYb MpeCTaHEeT
nepes MupoMm. Kak 3amMeTuIM aBTOPHI OJHOI'O HeJaBHEro MCClIeloBaHUA, IPO-
THO3BI NepclneKTUuB pa3BUTUA MM «pa3jIuYHBI HAaCTOJBKO, HACKOJIBKO OHU
KaTeTOPUYHBI»©.

MBI He B COCTOSIHMU OXBaTUTh IIOJHYIO0 KAPTUHY BCEX COBPEMEHHBIX IT0JI0XKe-
HU 06 MHTEpeCyIolIel Hac TeMe, OHAKO HEKOTOPOE, ITYCTh /Ja’Ke IIOBEPXHOCTHOE,
IpeZicTaBjleHue JaloT CKyIIble OIIPOCHI CIIelIMaJlCTOB 1 BbICKa3aHHbIe UMY YacT-
Hble MHeHUs. HanpuMep, He Tak aBHO MBI IIOIIPOCHJIH ITpe/ICTaBUTE e HeCKOb-
KUX OKCIIEPTHBIX COOOIECTB OTBETUTH Ha BOIIPOC, KOTZIa OHU OXKU/IAIOT MOSBIEHUS
HCKYCCTBEHHOI'0 MHTeJlJIeKTa YesloBeuecKoro yposH:a (MNYY) — npuyeM yposeHsb
OIIpeIeIANCs KaK «CIIOCOOHOCTh OCBOUTH OOJIBIIMHCTBO MPOeECCHii, IO KpalitHel
Mepe TeX, KOTOPBIMU MOT OBl BJIaZIeTh CpeIHeCTaTUCTUIECKUH YeT0BeK». Pecrion-
JIEHTOB IIPOCUJIY CTPOUTD CBOU IIPEATIONOKEHN S HA OCHOBAHUH TOT'0, UYTO «HAyYHasAd
JIeITeJIbHOCTD B 9TOM HallpaBJIeHUH Oy/ieT TPOJ0IKaThCsA 6e3 cepbe3HBIX CO0eB»’”.
OTBeTHI CIIEI[UAJNCTOB MTOKa3aHbl B Tabu. 2. IIo JaHHBIM BBIOOPKU IOy YUIHChH
caezAyoliye cpelHUe OLleHKU:

— 2022 rox — cpeaHuit mporuos ¢ 10-mpoieHTHON BepOATHOCTHIO;

— 2040 rog — cpegHUUA TPOrHO3 ¢ 50-IPOLIEHTHON BEPOSATHOCTHIO;

— 2075 rog — cpezHuil nporuo3 ¢ 90-nporeHTHON BepoATHOCTEIO.

[TocKoBbKY pa3Mep BBIOOPKU CJIUIIKOM MaJl, & C TOUKU 3peHUs TeHepalbHON
COBOKYITHOCTU OIIPOIIEHHBIX ee Hesb3sd CYUTATh pellpe3eHTaTUBHOM, TO pe3yiib-
TaThl CTOUT pacCMaTpUBaTh C HEKOTOPOH Aojel ckenTunuaMa. OJHaKO OHU CO-
IJIACYIOTCS C pe3yJbTaTaMHU JAPYTUX OIIPOCOB’S,

JlaHHBle YIIOMAHYTOI'O OIlpoca TaK)Xe COOTBETCTBYIOT MHEHMIO IIPUMEPHO
JIBYX ZIECAATKOB HCCJIeZloBaTes e, MHTEPBbIO C KOTOPBIMY ITOSBUJINCH 32 ITOCTIeJHUE
HECKOJIbKO JieT. Ha3oBy Tonbko Hunbca HumbcoHa. YueHbIH, MHOTHE [IeCATUIETUS
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IIJIOZIOTBOPHO TPYyAUBIIUIiCA HaJ GyHAaMeHTaIbHBIMU BoripocaMu VY (MeTozb!
IIOMCKa, aBTOMaTU4ecKoe IJIaHUPOBaHUe, CUCTEMEI IIpe/CTaBIeHUA 3HaHUH,
POOOTOTEXHUKA), HAITMCABIINH HECKOJIBKO YUeOHUKOB, HEJIABHO 3aBEPINUBIITUN
caMyto oApoOHYI0 UCTOPUIO UccaenoBaHui NIN7?, — Korza ero CpoCcuiIu o cpo-
Kax nosiBieHus MNYY, HUIbCOH Aan ciefytolnee 3akatodeHnes:

— 2030 rozx — cpexHuii nporHo3 ¢ 10-mporeHTHON BepOATHOCTHIO;

— 2050 roz — cpezHuii nporuo3 ¢ 50-IpoIeHTHOU BepOATHOCTHIO;

— 2100 rox — cpefgHUM NPOrHO3 ¢ 90-IPOLIEHTHON BEPOATHOCTHIO.

Ta6nuua 2. Korpga 6yfeT co3fiaH UCKYCCTBEHHbIN NHTENNEKT YENIOBEYECKOTO 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 omybJIMKOBaHHBIM MHTEPBBIO, Ha3BaHHOe npodeccopom HunbcoHOM
paciipefiejieHrie BEPOATHOCTH BIIOJIHE pelpe3eHTaTHBHO — MHOTHE DKCIIEPTH
AyMaiu Tak ske. OfHaKoO ellle pa3 Xo4y [I0A4epKHYTb: MHEHUA PAaCXOAUINCh OYeHb
CUJIBHO, TOCKOJIBKY HEKOTOPBIE CIIelINaINCTI-IIPAaKTUKY Fops4Y0 Bepuiiy, uto MNYY
6yzeT co3zan 3a nepuoz 2020-2040 rozoB, a HEKOTOPEIE y4YeHble ObLIN YOe K IeHEbl,
YTO JINOO TOTO HE CIIYYUTCA HUKOT/A, THOO0 3TO IPOM30HU/IET, HO B HEOTIPEZIEIEHHO
nanexoM 6yzymem®?. KpoMe TOro, of/HU NHTEPBBIOMPYEMbIe CIUTAH, YTO OIIpe/ie-
JIEHHe «4eJIOBeYeCKOI'0 yPOBHA» II0 OTHOIIEHHIO K UCKYCCTBEHHOMY UHTEJIEKTY
chopMynTUpOBaHO HEKOPPEKTHO U MOXKET BBOAUTDH B 3a0iyKJeHUeE, a Apyrue —
0 KaKUM-TO CBOMM COOOpaKeHUSAM — MPOCTO BO3/EPKATIKCH OT IIPOTHO30B.

Ha Mmoii B3r1s1, TpOTHO3HI, OTOABUTatole co3nanve MUY Ha 6oee mo3gHMe
cpok¥ (110 cpefHUM It paM, OTYIeHHBIM B pe3y/IbTaTe OIIPOCOB), OIPeseIeHHO
IIeCCUMUCTUYHEL. 10-TIpOlleHTHas BepOATHOCTD NoAsaeHna YUY B 2075, u TeM
6osee B 2100 rozy (aske MpU yCJIOBUH, YTO «HAy4YHAs [eATEIbHOCTh B 9TOM Ha-
IpaBJIeHUU OyJeT IPOJOIKaThCs 0e3 cephe3HbIX CO0€eB») IIPeCTaBIAETCS CUIII-
KOM HU3KOM.

VicTopus MOKa3bIBaeT, YTO UCCIeNOBaTEIN He MOIYT ITOXBACTAThCA CIIOCOO-
HOCTBIO ITPe/ICKa3bIBaTh HU YCIIEXH B Pa3paboTKax MCKYCCTBEHHOT'O MHTEJIEKTA,
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HU $opMBI ero BortomieHuA. C OZHON CTOPOHBI, BBIACHUIOCH, YTO HEKOTOPEIE
3a/lay, CKa’KeM, UTpa B MIaXMaThl, MOTYT OBITh PellleHbl TIPU MTOMOIIU YAUBU-
TEJIbHO MTPOCTHIX IIPOIPAMM, ¥ CKETITUKH, 3asB/ISBIINE, OYTO MAITUHbBI «<HUKOT/[a»
He CMOT'YT ZieJlaTh Te UJIU MHBIe Bellly, pa3 3a pa30M OKa3bIBalOTCA MOCPAaMJIEHBL.
C npyro¥ — HauboJiee TUTMIHOU OIITMOKOH CIIEIUATTUCTOB SABJISETCS HEZOOIIEHKA
TPYZHOCTEH, CBA3aHHBIX ¢ pa3paboTKO YCTOMYNBOM UHTEJIEKTyaTbHOM CUCTE-
MBI, CITOCOGHOM CIIPaBIATHCSA C 3aJja4aMU PeabHOM KU3HU, U TIEpeOIleHKa BO3-
MOXKHOCTEM UX COOCTBEHHBIX ITPOEKTOB WU METO/OB.

B xo7ie 0HOTO 13 OMIPOCOB OBLIM 3a/IaHHI ellle ZIBa BOIIPOCA, aKTya bHbIe s
Hallero uccjaeoBaHusA. PecrioH/IeHTOB CITPOCUIIU, CKOJIBKO, TIO UX MHEHUIO, T10-
TpebyeTcss BpeMeHU mocie co3zanus VYUY, uTobbl MallHa CMOTJIa Pa3BUTh
cBepxpas3yM. OTBETHI IPUBE/IEHHI B Ta0J1. 3. BTOpo# BoIpoc KacaJsicsi TEMBI JOJITO-
BPEMEHHOT0 BO3/IeliCTBUSA Ha YeJ0BeUeCcTBO, KOTopoe 6yZeT oKasbiBaTh VIYY.
OTBETH CYMMHMPOBaHBI HA PUC. 2.

Ta6nuua 3. CKONbKO BpeMeHy NponJeT MexAay Co3faHNeM UCKYCCTBEHHOTO UHTENIEKTa
YesIoBEUYECKOrO YPOBHSA 1 NOsIBJIEHNEM CBepxpasyma?

MeHbLie aBYyX net Menbuie 30 ner
Ton-100 5% 50%
B cpepgHem 10% 75%
50
404 I Ton-100

B cpenHem
30

204

CKopee
N03UTUBHOE

HeilTpanbHoe

° 2
YUpe3BblyaiiHo _
Cropee [N

Nno3uUTUBHOE
HeraTuBHoe

bonee unu menee
(kaTacTpoduueckoe)

Ype3BblyaiiHo HeraTuBHoe

Puc. 2. lonroBpeMeHHoe BO3JeiCTBIE NCKYCCTBEHHOTO MHTENNEKTa YeoBeyeckoro
ypOBHA®
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Moe MHeHUE CHOBa PACXOAMTCS C TEMHU, KOTOpPhIe OBLTM BBICKA3aHbI B XOZe
ompoca. fI cuuTaio ropaszio 60siee BEPOSITHBIM, UTO CBEPXPA3yM IMOSIBUTCS CPaB-
HUTEJIBHO OBICTPO TOCe co3ganus MNYY. Kpome Toro, Mot B3I/ Ha MMOCIE]-
CTBUSI 9TOT'O COOBITHS TaK ke MIPHUHITUITHAIBHO IPYTOM: BEPOSTHOCTD YpE3BBIYaHO
CHJIBHOT'O BO3/IeCTBUSA — IO3UTHUBHOTO MJIM HETaTUBHOI'O — Ha 4eJI0BEe4YeCTBO
ropaszio 6oJiee BHICOKA, Y€M BEPOATHOCTh HEUTPATBHOTO BIUSAHUSI. [IPUIUHBI
5TOT'0 BCKOpE CTAaHYT fCHHI.

He cTouT nosaratrecsa Bcepbe3 HU Ha 9KCIIEPTHbIE OIIPOCHI, HY Ha NHTEPBBIO —
B CUJIy OOJIBIINX MOTPEITHOCTEN JaHHBIX MeToZ0oB. Hebosbillasg BHIOOpPKa, ee
BO3MOKHBIE OITUOKY, a caMoe TIaBHOE, HEHAIeXKHOCTh, U3HAYaIbHO MPUCYIIas
CyO'beKTUBHBIM MHEHUSIM, — BCE OTO He MO3BOJIIET HaM MPUNUTU K CTPOTUM
yMo3akatodeHuAM. OHaKO MyCTh MIOBEPXHOCTHBIE — 32 HEUMEHUEM 6oJiee Jo-
CTOBEPHBIX aHAJIUTUYECKUX JAaHHBIX, — HO KaKue-TO BBIBOZbI Mbl B COCTOAHUU
cZienaThb. Bo-epBbIX, UCKYCCTBEHHBIM MHTEJJIEKT YEJIOBEYECKOTO YPOBHSI UMEET
JIOBOJTBHO BBICOKYIO BEPOSTHOCTBH OBITh CO3/[aHHBIM K Cepe/liHEe HbIHEIIHEro
CTOJIETHUS U UMeeT HEeHYJIEBYIO BEPOSITHOCTh OBITH CO3ZIaHHBIM HEMHOTO paHee
WA MHOTO 103)Xe. BO-BTOPBIX, IIOCJIe ero Co3JaHufA, CKoOpee BCero, J0BOJIBHO
OBICTPO MTOSIBUTCS CBEPXPa3yM. B-TpeThuX, MOSBIEHNE CBEpXPa3yMa MOXKET IIPHU-
BECTHU K OTPOMHBIM TTOCJIEZICTBUSM — KaK YPe3BbIUYaHO MMO3UTUBHBIM, TaK U Ype3-
BBIYAMHO HEeraTUBHBIM, BIUIOTH Zi0 Tubeiu yejoBeyecTBa®,

[TosryyeHHBIE BBIBO/BI TI0O MEHBIIIEN MepPEe TOBOPAT HAM, YTO TeEMa 3aC/IyKUBaET
TIATEJIbHOI'O PACCMOTPEHUHA.



[naBa BTOpaA
[yTb K CBEpXpazymy

Ha ceropHAWHWA AeHb, ecnn 6paThb YpOBeHb OOLLErO MHTENNEKTYaNbHOrO Pa3BUTYIA, MalLUWHbI
abCconoTHO YCTyNatoT MoAAM. HO 0fHaX bl — MO HalleMy NMPeAnonoXeHMo — pPa3ym MallVHbl
npeBs30iaeT pasym yenoseka. Kakos byaeT Halll MyTb OT HbIHELHEro MOMEHTa 10 TOTO, KOTOPbIN
Hac oxunaaeT! B 3TOM rnaBe onmcaHbl HECKOMbKO BO3MOXHbBIX TEXHOMOMMYECKMX BapWaHTOB.
CHauana Mbl PaCCMOTPVM TaKwe Tembl, Kak MCKYCCTBEHHbIA MHTENNEKT, NonHasa 3Mynauus ro-
NOBHOrO MO3ra, YCOBEPLLEHCTBOBAHME KOTHUTUBHbIX CNTOCOOHOCTEN UelOBEKA, HEMPOKOMMbIO-
TEPHBIN MHTEPdEIC, CeTH ¥ OpraHM3aumnm. 3aTeM OLEeHUM nepeurciieHHble acneKTbl ¢ TOUKM
3peHrA BEPOATHOCTH, CMOTYT M OHU CITYXKWTb CTYMEHAMIU BOCXOXKAEHNA K CBepXpasymy. Npu
HECKOMbKMX BapmaHTax MyTu WaHC KOraa-H1byab AOCTUMHYTb MeCTa HaszHaueHWsa ABHO NOBbl-
LaeTcs.

[IpeaBapUTENbHO ONpENETUM MOHATHE CBEpPXpasyMa. ITO 060l UHMeNNeKm,
3HAUUMENBHO NPe8oCX00SUUL KOZHUMUBHbLE B03MONCHOCMU Ues08eka pakmuuecku
8 J106blx obnacmsaxt. B ciepywoiei riaaBe Mbl 6osiee TIOAPOOGHO 0OCYAUM, YTO
TaKoe CBepxXpas3yM, PasjioKUM €ro Ha cocTapiaswiue u AuddepeHInpyeM Bce
BO3MOXKHBIE ero BoILtomeHusA. Ho cefivac mo3BosuM cebe OrpaHUYUTHCSA TaKOH
o611ell ¥ TIOBEPXHOCTHOM XapaKTEPUCTUKOM. 3aMeThTe, B JAHHOM ONMUCAHUU
He HalllJIOCh MeCTa HY IIPETBOPEHHIO CBepXpasyMa B KH3Hb, HU €ro KBajiua*,
TO ecThb OyZEeT JIU OH HaZleleH CyO'beKTUBHBIMU TePEeXUBAHUAMU U OMBITOM CO-
3HaHUs. A BeJlb B ONIpeiIe;IEHHOM CMBICJIe, 0COOEHHO 3TUYECKOM, BOIIPOC BechMa
HeMaJsIoBaXkHBIM. OZIHAKO ceiiyac, OCTaBUB B CTOPOHE UHTE/JIEKTYaIbHYIO MeTa-
busMKy?, MBI yZIeTMM BHUMaHHeE IBYM BOITpOCaM: TPeATIOChIKAM BOSHUKHOBEHUS
cBepxpasyMa U MOC/IEACTBUAM STOTO SIBJIEHUS.

* Keanua (0T MHOX. 4HCIa JaT. qualia — «CBOWCTBA, Ka4yecTBa») — GUIOCOPCKUN TEPMUH,
0603HavaroNIMi cCyObeKTUBHbIE OLTYIIEHU A, CBOMCTBA YyBCTBEHHOI'O OIIBITA.
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CoryacHO HalleMy OINpeZieJieHHIo, axMaTHasA nmporpamma Deep Fritz He AB-
JISIETCS CBEPXUHTEJIEKTYaTbHOM, TIOCKOJIBKY «CUJIbHA» JIUIIb B OY€Hb Y3KOH —
Wrpa B maxmaTsl — obsactu. V1 TeM He MeHee OYeHb Ba)KHO, YTOOBI CBEPXPA3YM
UMeJI CBOU MpeAMETHHIE Clleluanusanuu. [103ToMy KaXkABIl pas, Korga pedb
3aliZieT 0 TOM WJIM MHOM CBEPXUHTEJIEKTYaTbHOM MOBEJEHNUU, OTPAHUYEHHOM
IpeZIMETHON 061acThI0, 1 Oy/Zly OT/ZIeIbHO OrOBapUBaTh €ro KOHKPETHYIO chepy
ZesiTeqbHOCTYH. HampuMep, UCKYCCTBEHHBIN WHTENJIEKT, 3HAYUTEIBHO MPEBHI-
IIAIONIUI YMCTBEHHBIE CIIOCOGHOCTHU YesioBeKa B cdepax IMporpaMMHUPOBaHUS
Y KOHCTPYUPOBaHUSA, TOJTYIUT Ha3BaHUE MHKEHEPHOT'O CBepXUHTe IIeKTa. Ho a1
00603HaUYEHUS CUCTEM, 8 UeJI0M IIPEBOCXOAAIINX OO YPOBEHD Ye/I0BEYECKOTO
VHTEeJJIEKTa — eCJIM He YKa3aHO MHOe, — OCTaeTCsA TEPMUH C8epXPA3yM.

Kak MbI JOCTUTHEM TOTO BPEMEHH, KOT/Ia OKAXKETCsI BO3SMOXKHBIM €TO TIOSIB-
neHue? Kakoil myTh BbibGepeM? [laBaliTe pacCMOTPUM HEKOTODPbIE BO3MOXKHBIE
BapUaHTHI.

VICKyCCTBEHHbBIN MHTENNEKT

Jloporo#i yuTaTeb, HE CTOUT OKUAATh OT STOU IIaBhl KOHIIENITYaIbHOHN paspa-
60TKM BOIpOCa, KaK CO3/laTh YHUBEPCAJbHBIN, MU CUJIbHBIN, UCKYCCTBEHHBIN
WHTEeJJIEKT. [I[poeKTa 1o ero mporpaMMHUPOBaHUIO IIPOCTO He cylecTByeT. Ho fa-
ke OyZIb 1 CYaCTIMBBIM 06J1azlaTesieM TaKoro IJIaHa, TO, 6€3yCI0BHO, He cTasl ObI
obHapogoBaTh ero B cBoell kHure. (ECIM IPUYUHBI 3TOTO TIOKA HE OYEBUHBI,
Ha/Iel0Ch, B MOCAEAYIONINX IJIaBaX MHE YAaCTCsA HEeJBYCMBICIEHHO Pa3bsiCHUTH
COOGCTBEHHYIO TIO3UIIUIO.)

OJHaKO yKe CeroZiHs MOXKHO paclo3HaTh HEKOTOPBIE 0Osi3aTe/bHBIE XapakK-
TEPUCTHUKH, MPUCYIIHe MOoJ0OHON WHTe/NIeKTyalbHOl crucTteme. COBepIIEeHHO
OYEBUIHO, YTO CIIOCOGHOCTHh K OOYUYEHUIO KaK HEOThEMJIEMOE CBOMCTBO sApa
CHCTEMBI JOJIXKHA 3aKJIabIBaThCA [IPH IPOEKTUPOBAHNH, a He 100aBJIATHCS B Ka-
YecTBe 3aro3ajoro coobpakeHus TMo3JHee B BUe pacurupenusa. To ke caMmoe
KacaeTtcs crmoco6HocTH 3hPeKTUBHO paboTaTh ¢ HEOIPe/ieIeHHOMN 1 BEPOSITHOCT-
Ho#t uHbopMmanuamu. CKopee BCEro, Cpei OCHOBHBIX MOJYJIell COBPEMEHHOTO
WU gomxHBl OBITH CpeiCTBa M3BJAEUEHUs T0Me3HON nHbOpPMAIIUKM U3 JaHHBIX
OT BHENTHUX ¥ BHYTPEHHUX JAaTYNKOB U MPe0Opa30BaHUA IOy YEHHBIX KOHIIETI-
LI B rTUOKYe KOMOMHATOPHBIE MTPeACTaBIeHUA AJIA AaTbHEUIIETr0 UCIIOIb30BaHUS
B MBICJTUTEIBHBIX [TPOIIECCaX, OCHOBAHHBIX Ha JIOTUKE M HHTYUIUU.

[TepBble CUCTEMBI KJACCHYECKOI'0 MCKYCCTBEHHOTO MHTEJIEKTA 0 [IPEUMY-
IIeCTBY He ObLIY HalleJIeHbl Ha 00yueHue, paboTy B yCIIOBUSX HEOTIPeAeIEHHOCTH
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1 GopMUpOBaHUE KOHIEMIIUH — BEPOATHO, U3-3a TOTO, YTO B T€ BpeMeHa ObUIH
HEZI0OCTaTOYHO Pa3BUTHI COOTBETCTBYIOLIE MeTOJbl aHanu3a. Henb3a ckasarTs,
4TO Bce 6a3oBbie uzien MU SABIAIOTCA MPUHIIUITNATIBHO HOBAaTOPCKUMU. Hampu-
Mep, MBICJIb UCIIOIb30BaTh 00yYeHUE KaK CPeJCTBO PA3BUTHUA IIPOCTOM CUCTEMBI
U [IOBeJIeHUS ee 10 YeJI0BeYeCKOT0 YPOBHA ObLIa BeICKa3aHa ele AraHOM Thio-
puHrom B 1950 rozy B cTaThbe «BbBIYUCINTEIbHAA TEXHUKA U UHTEJJIEKT», I/je OH
M3JIOXKUJI CBOIO KOHIIEIIIHUIO «MalllHa-pebeHOK:

Moyemy 6bl HaM, BMECTO TOrO YTOObI MbITAaTbCA CO3[4aTh MPOrpaMmy, UMUTHPYIOLWYO YM
B3POCJIOrO, HE MOMbITaTbCA CO3AaTb NPOrpamMmmy, Kotopas 6bl UMUTMPOBana ym pebeHka?
Beab ecnv ym pebeHka nonyuyaeT COOTBETCTBYIOLLEE BOCMUTAHME, OH CTAHOBUTCS YMOM
B3pOCJ/IOr0O YenoBeka™.

ThIOpUHT TIpeABUIEI, YTO AJIs CO3JAAHUS «MalluHbI-pebeHKa» MOTpeOyeTcs uTe-
PaTUBHBINA TIPOIIECC:

BpAan nv Ham yaacTca nonyunTb XOpoLyto «MallrHy-pebeHKa» C nepBo »e NonbITKy. Ha-
[l0 MPOBECTY SKCMEPVMEHT MO 06yUYEHNIO KaKo-N6O 13 MaLLWH Takoro poAa v BbIACHUTD,
Kak OHa nojJaeTcA HayyeHuto. 3aTeM NPOBECTU TOT XKe SKCMEPUMEHT C APYron MaLlVHON
N YCTaHOBWTb, Kakaa 13 AByX MawwuH nyywe. CywecTByeT oyeBMaHaA CBA3b MeXAy 3TUM
NpOoLeccoM 1 3BOMIOLMEN B XNBOW NPUPOAE. ..

Tem He MeHee MOXHO HafesATbCs, UTO ITOT Mnpouecc bymeT npoTekaTb ObiCTpee, Yem
3BONOUMA. BbKMBaHMe Haubonee NpmMcnocobneHHbIX ABAAETCA CANWKOM MeLNEeHHbIM
CNoco60M OLIeHKM NMPenMyLLecTB. IKCNepUMeHTaTop, MPUMEHSASA CUNY UHTENNEKTa, MOXeT
YCKOPUTb NpoLiecc oueHKN. B paBHO cTeneHn Ba)KHO 1 TO, YTO OH He OrpaHuyeH NCMosb-
30BaHVeM TOMbKO ClyvariHbIX MyTaumi. Eciv skcneprmeHTaTop MOXeT npocneanTb npu-
UYNMHY HEKOTOPOro HefoCTaTKa, OH, BEPOATHO, B COCTOAHMM MpuaymaTb U Takoro popa
MyTaLuto, KOTopas NPUBEAET K HEOOXOAMMOMY ynyuLleHno ™,

MbI 3HaeM, 4TO CJIEMble DBOJIOIMOHHBIE TPOIECCHl CIIOCOOHBI MPUBECTHU
K IOABJIEHUIO 00IIero NHTEJJIEKTa YeJI0OBEUeCKOTO YPOBHS — I10 KpaliHel Mepe
OZIMH pa3 3TO yXKe CIYy4YUJIOoCh. BeecTBUe IPOrHO3MPOBaHUA DBOMIOIMOHHBIX
IIPOLIECCOB — TO €CTh l'eHEeTUYECKOro IPOrpaMMHUPOBaHUA, KOT/A aITrOPUTMEL
pazpabaTeBalOTCA M YOPaBJAAITCA PAa3yMHBIM YeJOBEKOM-IIpOrpaMMHU-
CTOM, — MBI IOJIKHBI TOJIYIUTH aHAJIOTUYHbBIE PE3YJIbTATHI C TOPa3zo 60bIei

* A. Totopune. MozxeT 11 MaminHa MeICTUTD? / Ilep. ¢ aHri. 10. A. lanunosa. M.: ['oc. usz-Bo
dusnKo-MaTeMaTHIecKoi TuTepatypel, 1960. C. 34.
** A. Totopure. MoxeT i MamnHa MbIcauTh? C. 35.
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adpdexTUBHOCTHIO. VIMEHHO Ha 3TO IMOJOXEHUE OIMHUPAIOTCA MHOTHE y4YeHBIE,
cpeau KoTophix ¢umocod JaBua Yanmepc u ucciezoBatenb XaHc MopaBek®,
yTBepxgaomue, 4To MUY He TOJIBKO TeOpeTUYEeCKM BO3MOXKEH, HO U IIpaK-
TUYECKU ocylecTBUM yxe B XXI cronetuu. [Io uXx MHEHUIO, B ZieJie CO3JaHUusd
WHTEeJIJIeKTa, OlleHUBasi OTHOCUTEIbHbIE BO3MOKHOCTH DBOJIOIIMH U YejloBeye-
CKOM MH)KEHEPHOU MBICIH, MBI 0OHAPYKUM, YTO MOCJIEAH S BO MHOTHX 00J1aCTAX
3HAYUTETHHO ITPEBOCXOAUT SBOIOIUIO U, CKOpee BCETO, TOBOJIBHO CKOPO 00ro-
HUT ee B OCTaBHIUXCA. TaKUM 06pa30M, eCIu B pe3y/IbTaTe 3BOJTIOIMOHHBIX
MIPOIECCOB KOT/IA-TO MOSIBUJICS €CTECTBEHHBIN MHTEJIJIEKT, TO U3 3TOTO CIENYET,
YTO YeJIOBeYeCKHe 3aMbICIIBbI B 001aCTH TPOEKTUPOBAHUA U pa3paboTOK BCKOpe
CMOT'YT IIPUBECTU HAC K MCKYCCTBEHHOMY WHTeJleKTy. Hanpumep, MopaBek
nmcarn eme B 1976 rogy:

CyLecTBOBaHVE HECKONbKMX MPUMEPOB NHTENNIEKTA, MOABUBLIETOCA B YCIOBUAX TaKOrO
pofa orpaHvyeHui, AOMKHO BCENATb B HAC YBEPEHHOCTb, UTO OUEHb CKOPO Mbl CMOXKEM
LOCTUYb TOro e. CUTyauma aHanornyHa UCTopumn Co3faHusa MallivH, KOTopble MOTyT
NeTaTb, XOTA OHU TAXenee Bo3Ayxa: NTULbl, NeTyure MblLUN Y HACEKOMbIE MPOAEMOHCTPU-
poBanu 3Ty BO3MOXHOCTb fIBHO 3a0Nr0 [0 TOTrO, KakK YenoBeK cfenan netatefibHble
annapatbl®.

Brpouewm, cieayeT ObITh OCTOPOXKHEE C BBIBOZAMH, OCTPOEHHBIMU Ha II0-
nOOHOM Iemovyke paccykAeHui. KoHeuHO, HET COMHEHUM, YTO MOJIET HEYeo-
BEYECKUX JKUBBIX CYIIECTB, KOTOPHIE TsAXKeJlee BO3JyXa, CTal BO3MOXEH B pe-
3yJbTaTe€ 3BOJIIOIJUM HAMHOIO paHblle TOro, Kak B 3TOM IIpeycClenu
JIIOAY — IIpaB/a, Ipeycleau IIPU IIOMOIIU MeXaHU3MOB. B noazep:XKy 3TOro
MOXXHO BCIIOMHUTB U IpPyTY€e IIpUMepHL: TMAPOJIOKalJMOHHbIE CUCTEMBl; MarHu-
TOMeTpHUUecKyue CHCTeMbl HaBUTAalluK; XUMUYecKre Cpe/CTBA BeZleHUs BOUHBI;
boTOoAATYMKY U TPOYUE PUCTIOCO6IeH s, 00IaatoNe MeEXaHUYECKUMU U KU-
HEeTUYECKUMU XapaKTepucTukamu 3¢ dekTuBHOCTH. OHAKO C TAKUM JKe ycIie-
XOM MBI IIePeUYnCIUM 06JacTH, B KOTOPBIX Pe3yJIbTAaTUBHOCTh YeJIOBeYeCKUX
ycunuit eie odeHb Aajnexa oT 3¢pGeKTUBHOCTU 3BOJIOLNOHHBIX IIPOIECCOB:
MopdoreHe3; MeXaHU3Mbl CAMOBOCCTAHOBJIEHUs; UMMYHHAs 3amura. Takum
obpa3om, aprymeHTanus MopaBeka Bce-TaKH HE «BCeJAET B HAC YBEPEHHOCTh»,
gto Y'Y 6yzeT co3ziaH «04eHb CKOPO». B TydIiieM cydae BepXHUM MIpeie oM
CJIOXKHOCTH CO3/IaHUA MHTEJIJIEeKTa MOXeT CJIYKUTh dBOJIIOLMA Pa3yMHOMN XXU3HU
Ha 3eme. Ho 3TOT ypoBeHb II0Ka He0CATaeM 1A HIHEITHUX TeXHOJIOTUYEeCKUX
BO3MOXKHOCTEH 4esoBe4yecTBa.
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Emte ofuH 10BOZ B IIOJIb3Y Pa3BUTHA UCKYCCTBEHHOI'O MHTEJIIEKTa 10 MOZeIN
SBOJIIOIIIOHHOT'O IIPOILiecca — 3TO BO3MOXKHOCTD 3aIyCKaTh r'eHeTUYECKUe ajro-
PUTMBI Ha /JOBOJIbHO MOIIHBIX IIPOIIECCOPAaX U B UTOTE JOOUTHCSA PE3yJIbTaTOB,
COU3MEPUMBIX C TEMHU, KOTOPHIE MTOJYIHINCH B X0/€ OUOJIOTHYECKO SBOJIOLIIH.
Takum 06pa3om, 3Ta BepCcusA apryMeHTAIlUH [IPe/IIoJaraeT yCOBepIIeHCTBOBATh
NN nocpe cTBOM OIIpeZieIeHHOTO METOZa.

HackosbKO cIIpaBeZIMBO yTBepXKAEHHE, YTO JOBOJIBHO CKOPO B HallleM pac-
MIOPSYKEHUH OKaXKyTCS BEIYUCIUTEIbHbBIE PECYPCHL, I0CTATOUHBIE /1711 BOCIIPOU3-
BeJIEHUSI COOTBETCTBYIOIMINX JBOIIOIIMOHHBIX IPOIIECCOB, BCIEACTBUE KOTOPBIX
obpazoBaics YesoBeuecKuil HTeeKT? OTBET 3aBUCUT OT CJIeYIONI[HX YCIOBUH:
BO-TIEPBBIX, OYJET IU B TEUEHUE CIeYIOIUX AeCATUIETU JOCTUTHY T 3HAUU MBI
IIpOrpecc KOMIIBIOTEPHBIX TEXHOJIOI'UI; BO-BTOPBIX, KaKas IIOTPeOYeTCA BEIIHC-
JIUTeIbHAsA MOIHOCTb, YTOOBI MEXaHU3MBI 3aITyCKa T€HETUYECKUX aITOPUTMOB
OB aHAJIOTMYHEI ECTECTBEHHOMY OTOODY, IIPUBEIIEMY K ITOSBIEHUIO YeI0BeKa.
Hazo cka3aTp, 4TO BBIBO/BI, K KOTOPBIM MBI IIPUXOJUM IIO IIeNIOYKe HAIIUX pac-
CYXKJEHUH, KpaiiHe HeolpeeieHHbI; HO, HECMOTPs Ha TaKOU 06eCKypaKHUBalo-
Ui GaKT, Bce-TaKKU NPECTABISAETCA YMECTHBIM ITONPOOOBATh AaTh XOTS OBI
MPUOIU3UTENBHYIO OIIEHKY 3TOM Bepcuu (CM. Bpe3Ky 3). 3a HEMMeHUEM JPYTUX
BO3MOXXHOCTEeH Jja’ke OPUEHTUPOBOYHBIE PACUETHI IPUBJIEKYT BHUMAaHUE K He-
KOTOPBIM JIIOOOIIBITHBIM HEM3BECTHBIM BeJTMUMHAM.

CyTb B TOM, YTO BBIUUCJIUTENIbHAS MOIIHOCTD, TpebyeMast JIUIIb AJIs BOCIIPO-
W3BeJIeHUs HYKHBIX SBOJIIOIIMIOHHEBIX IIPOI[ECCOB, MPUBEANINX K ITOABIEHUIO de-
JIOBEYECKOT'O MHTEJJIEKTA, TPAaKTUYECKH HEJOCTIKMMA M HAJOJIr0 OCTAHETCS
TaKOBOM, Za)ke ecau 3akKoH Mypa OyzZeT AeliCTBOBATb ellle IIejIoe CTOJIETHE
(cm. puc. 3 Ha c. 57). OgHaKo CylIecTBYyeT BIIOTHE IIPUeMJIeMBIi BBIXO/: MBI O4eHb
CUJIbHO TOBHsIeM Ha 3PPeKTUBHOCTD, KOTZIA BMECTO IIPIMOIUHEHNHOTO MOBTO-
pPEHU eCTeCTBEHHBIX BOJIIOIIMOHHBIX IIPOIECCOB pa3paboTaeM ITOUCKOBBIN Me-
XaHW3M, OPUEHTUPOBAaHHBIN Ha CO3/JaHNe MHTEJIEKTA, 3aI€CTBYs cCaMble pa3HbIe
O4YeBH/IHBIE IPENMYIIECTBA IT0 CPABHEHUIO C eCTeCTBEHHBIM 0TO0poM. besyciios-
HO, OIIEHUTh KOJMYECTBEHHO MTOJyYeHHbIN BBIUTPHIII B 3¢GEeKTUBHOCTH ceiiuac
odeHb TPyAHO. MBI a’ke He 3HAEM, O KaKUX MTOPAAKAX BEJTUYUHBI UJET PeUb —
IIATH WU ABaAnaTy nATU. ClieZloBaTeIbHO, eC/IN TOCTPOeHHAs Ha SBOJIOIIMOHHOMN
MO/Ie/TM apTyMeHTaIus He 6yZieT pa3paboTaHa J0IKHBIM 06pa3oM, MbI HE CMOXKEM
VZIOBJIETBOPUTH CBOU OXXKUJAHUA M HUKOTZA He Y3HaeM, HACKOJIBKO CJIOXKHBI J10-
pPOTU K UCKYCCTBEHHOMY MHTEJIJIEKTY YeJIOBEYECKOTO YPOBHS U KaK J0JT0 HaM
OXKHUZATh €r0 MOSIBJIEHUS.
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BPE3KA 3. OLEHKA YCUJINA NO BOCNPOU3BEAEHUIO
3BOJIIOLUMOHHOIO NPOLIECCA

He Bce pocTmKeHMa aHTponoreHesa, NMeLe OTHOLIEHNE K YeNOBEeYeCKOMY pasymy,
MMeIOT LIeHHOCTb ANA COBPEMEHHbIX CreunanmcToB, paboTalowmx Hag npobnemoi 3Bo-
JIIOLIMOHHOrO Pa3BUTMA NCKYCCTBEHHOTO NHTeNNeKTa. B geno nget nuwwb He3HauntenobHaa
4acTb TOFO, YTO MONYUYUSIOCH B MTOFe eCcTeCTBEHHOro oTbopa Ha 3emne. Hanpumep, npo-
651eMbl, KOTOpbIE NIOAN HE MOTYT He NMPUHUMaTb BO BHMMAaHUWeE, ABAAIOTCA pe3ysibTaToM
NIVWb He3HaUYNTEeNbHbIX IBOMIOLNOHHbIX YCUAUIA. B 4acTHOCTW, NOCKONbKY Mbl MOXeM
MUTaTb HALIM KOMMbIOTEPbl MEeKTPUUYECTBOM, Y HaC HeT HEOOXOAUMOCTY 3aHOBO K30-
6peTaTb MONEeKYbl CUCTEMbI KNETOYHOWN SHEpPreTMyecko SKOHOMUKM ANA CO3[aHuA
pa3yMHbIX MaLlVH — a Beflb Ha MOJIEKYJIAPHYIO 3BOIIOLINI0 METAOOIMYECKOrO MeXaHN3Ma,
BMOJSIHE BO3MO’KHO, NoTpeboBanacb 3HauMTeNbHaa YyacTb o6Lero pacxofa MOLHOCTH
€CTeCTBEHHOro 0TO60pPa, HAXOAMBLUENCA B PACMOPSXKEHUN SBOMIOLMM HA MPOTSKEHUN
nctopum 3emnw’.

CyllecTByeT KOHUEMUMA, YTO KNOYOM K co3paHuio W aBnaeTca CcTpyKTypa HepBHOM
cucTeMbl, NOABMBLLAACA MeHbLUe Munanapga net Hasagé. Ecnu mbl npumem faHHoe noso-
XKeHue, KONMUeCTBO «3KCMEPVIMEHTOBY», HEOOXOAUMBIX A5l SBOSIIOUNY, 3HAUNTENIbHO CO-
KpaTutca. CerofHa B Mype CyLecTByeT NpubnnsntenbHo (4-6) x 103° NpokapuoToBs, HO NNLLb
10" HacekoMbix U MeHblue 10'° NpefcTaBUTENEN YeNIOBEYECKOTO poa (KCTaTu, YACIEHHOCTb
HaceneHnA HakaHyHe HeoNMTUYECKO peBosoumMm Bbina Ha nopanKM MeHbLue)®. CornacuTecs,
3TV UMdpPbI He CTOMb MyraioLm.

OpHako fnA 3BOJMOLMOHHbBIX anropuTMOB TpebyeTcsA He TONbKO pa3Hoobpasve Bapu-
QHTOB, HO 1 OLlEeHKa MPUCNOCOBNEHHOCTY KaXIoro 13 BapuaHToB — 0ObIYHO Hamnbonee
3aTPaTHbIA KOMMOHEHT C TOYKM 3PEHNA BblUNCIINTENBHBIX pecypcoB. B cnyyae ssonounn
WCKYCCTBEHHOTO UHTENNIEKTA [l OLIeHKM NPUCNOCO6IeHHOCTY TpebyeTcs, Mo BCel BUAK-
MOCTU, MOLENNPOBaHNE HEMPOHHOrO Pa3BUTKA, @ TakKe CNOCOOHOCTY K 06yUYeHMio 1 no-
3HaHuI0. [103TOMY Nyullle He CMOTPETb Ha 06LLee YMCSIO OPraHN3MOB CO C/TOKHOI HEPBHOM
CUCTEMOA, @ OLIEHNTb KOSIMYECTBO HENPOHOB B 610MOrMYEeCKNX OpraHm3Max, KoTopble HaMm,
BO3MOKHO, MPUAETCA MOAENNPOBaTb /sl pacyeTta LeneBol GyHKUuM 3BonoLun. Mpyoyio
OLIeHKY MOXHO cienaTb, 06paTVBLINCL K HACEKOMbIM, KOTOPble JOMUHMPYIOT B Ha3eMHOM
6romacce (Ha JONO OAHUX TOMbKO MypaBbeB Npuxoautcs 15-20%)°. O6bem ronoBHOro
MO3ra HaCeKOMbIX 3aBUCUT OT MHOTMX GaKTOpoB. YeM Hacekomoe KpyrnHee 1 couunanbHee
(To ecTb BefleT 0Ol EeCTBEHHDIN 06pa3 XM3HM), TeM OOJbLLIE ero MO3r; Harnpumep, y nuyesbl
4yTb MeHblue 10° HepoHOB, y Apo30odusnbl — 10° HelMpOHOB, MypaBeit co ceoumu 250 Tbi-
CAYaMK1 HeMPOHOB HaxoaNUTCA Mexay HUMK'. Mo3r 60/bLWIMHCTBA 6onee MeNKNX HaCeEKOMbIX
COAEPXUT BCEro HECKONbKO TbICAY HEMPOHOB. [pefnarato ¢ npefenbHON OCTOPOXHOCTbLIO
OCTaHOBUTBCSA Ha YCpeAHeHHOM 3HauyeHuu (10°) 1 NpupaBHATb K Apo3oduriam Bcex Hace-
KOMbIX (KOTOpbix Bcero B Mupe — 10%°), Toraa cymmapHoe 4mcno Ux HeMpPOHOB COCTaBUT
10%. o6aBuM elle NOpALOK BeNIMUMHbI 3@ CYET PaKoobpasHbIX, NTUL, PENTUINIA, MIIeKO-
nuTalowWmx 1 T. 4. — 1 nonyynm 10%. (CpaBHMM 3TO C TeM, YTO JO BO3HVMKHOBEHUSA CeNb-
CKOrO X035ICTBA Ha NnJiaHeTe 6bifio MeHblue 107 YeNToBEK, MPUYEM Ha KaX[oro Npuxoamioch
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npumepHo 10" HEMPOHOB — TO eCTb B 06LLEN CIOKHOCTM CyMMa BCEX HEMPOHOB COCTaBNANA
MeHblLue Yyem 10, xoTs YenoBeyeckuii MO3r coaep»kan — U COREP>KUT — HaMHOro 6osblie
CWHArCcoB.)

BbluncnutenbHble 3aTpaTbl Ha MOAENNPOBaHKE OLHOIO HEMPOHA 3aBUCAT OT HEOOXO-
OVMOW CTeneHn aeTanmsaumm mogenu. insa KpaHe npocTor moaenn HempoHa, paboTato-
el B peXkume peasibHOro BpemeHu, Tpebyetca npumepHo 1000 onepauuii ¢ nnasatoLLei
3anaTon B cekyHay (manee — FLOPS). ina anekTpo- u ¢ur3nonornyeckn peannucTnyHom
mMogenu XoaxKKknHa—-Xakcnum Hy»xHo 1200 000 FLOPS. bonee cnoxHaa MyfbTUKOMMOHEHTHanA
Mofenb HepoHa fob6asuna 6Obl ABa-TpU MNOPsAKa BeNMUMHbI, @ Mofenb 6oree BbICOKOro
YPOBH#, OMnepurpyioLas CUCTEMaMUn HEMPOHOB, TPeOYeT Ha iBa-TpY NOpALKa MeHbLUe one-
pauwuii Ha O4MH HEPOH, YeM NpoCTble Mofenn'?. Ecnv Ham Hy»KHo cmogennpoBatb 10%° Held-
POHOB Ha MPOTAXEHUN MUNIIVApAa NeT 3BONOLUN (3TO 6OJbLIE, YEM CPOK CYLLECTBOBaHMSA
HEepPBHbIX CUCTEM B UX HbIHELLHEM BUJE) U Mbl MO3BOJIM KOMMblOTEepam paboTaTb Haf 3Tow
3aiavueli B TeueHue roga, To TpeboBaHMA K UX BbIYUCTIUTENbHOW MOWHOCTY NOMaayT B Au-
anasoH 10°'-10* FLOPS. 1ns cpaBHeHWSA, CaMblli CBEPXMOLLHbI KOMMbIOTEP B MUPE KuTall-
ckuii Tianhe-2 (Ha ceHTA6pb 2013 roga) cnocobeH BbigasaTb Bcero 3,39 x 10' FLOPS. B no-
cnefHvie ecaTuneTrsa obblyHble KOMMbIOTEPDI YBENNUYUBaM CBOK NPOMU3BOANUTENIbHOCTD
Ha MopsAJOK NpVMepHO pa3 B 6,7 roga. [laxke ecnu BblUMCANUTEIbHAsA MOLWHOCTb CTaHeT
pacTu no 3akoHy Mypa B TeUeHue Lenoro CToNeTus, TO 3TO OKaXeTCs HeAOCTaTOUHbIM,
4TOObI NPEOAONETh CYLIECTBYOLWIMIA pa3pbiB. Micnonb3oBaHue 6onee cneLyanv3avipoBaHHbIX
BbIYNCSINTENBbHBIX CUCTEM UMW YBENUYEHWE BPEMEHV BblYMCIEHUI CMOCOOHbBI CHU3NUTD
TpeboBaHUA K MOLLHOCTM BCEro Ha HECKOJSIbKO NMOPAAKOB.

OueHKa KonnyecTBa HEMPOHOB HOCUT YCJIOBHBIN XapaKTep elle No O4HOW NpUYMHe.
Mprpopa, co3paBan YenoBeyecknin pasym, BPAA v cTaBuia nepeq coboi Kakyo-To onpe-
JeneHHyto 3agauvy. MHbiMy cnoBamu, LeneBas GyHKLMSA IBONOLMOHHOW CUCTEMbI OTOUPa-
Na OPraHU3Mbl He TONIbKO Pafin Pa3BUTUA Y HUX MHTENNIEKTa UMW €ro NpefLecTBeHHNKa —
«KOHKPETHOro MblluneHna»'3. [laxke ecnm opraHusmbl C NyYlWMMKU CNOCOOHOCTAMM
K 06paboTke uHbopmMaLUy Npy onpefeneHHbIX YCIOBUAX U3BNEKany LOMOMHUTENbHbIE
BbIFOfbl, TO 3TO 0OCTOATENBCTBO HE ABANOCH MMaBHbIM paKTOPOM 0T60pa 0cobU, MOCKOSb-
Ky pa3BuUTOE MblLLIeHe MO0 O3HauaTb (M YacTO 03Hauyano) BO3HMKHOBEHME JOMOJHU-
TeNbHbIX M3[epXKeK: 3aTpaTy 6orbliero KonuyecTsa sHeprumn unu 6onee meaneHHoe co-
3peBaHMe, — 4YTO MepeBelnBaNo MpenmMyllecTBa pa3yMHoOro nosefeHuda. Boicokas
CMEPTHOCTb TaKXKe CHUXKana LeHHOCTb MHTeNINIeKTa — YeM Kopoue CpefHsAs NpoJosKu-
TENbHOCTb XKM3HW, TEM MEHbLUE BPEMEHU AR TOrO, YTOObI KOKYMUINCb» MOBbIWEHHbIE
CNoCcO6HOCTY K 06yueHuto. CHUXKEHHOe AaBiieHne oTbopa 3aMeanano pacnpocTpaHeHne
WHHOBALMIA, OCHOBAHHbIX Ha WHTENNEKTE, U, KaK CNefCTBME, YMEHDbLLANO BO3MOXHOCTb
oTbopa nocneayoLWwmx MHHoBaLUuii. bonee Toro, aBonOUMA MOria TOPMO3UTbCA B NTOKaslb-
HbIX ONTUMYyMaX, KOTOpble NCCNeA0BaTeNN B COCTOAHNUM 3aMeTUTb U 060NTU 3a CyeT u3-
MeHeHUs 6anaHca Mexzy NOUCKOM U MaMATbIO UMW 3@ CYET MaBHOMO MOBbIWEHNSA CNOX-
HOCTU TECTOB Ha UHTENNEKT™. Kak yke roBopuiocb paHee, 3BONIOLMA TPATUT 3HAUNTENbHYHO
YacTb MOLLHOCTM OTOOPA Ha CBOMCTBA, HE MMEIOLLME OTHOLLIEHMSA K MHTENINEKTY, — CKaXeM,
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Ha 3BOJIIOLVIOHHYIO KOHKYPEHLIMIO MeXAY MMMYHHOW CUCTEMOI U Napa3nTamul, Ha3BaHHY10
«roHKa YepHol KoposieBbl». DBONOLMA MPOAOIKAET pacTpaunBaTb pecypcbl Ha 3aBeJOMO
ob6peyeHHble MyTaLumM 1 HECNOCOOHA NPUHMMaTb BO BHYMAHMWE CTaTUCTUYECKOE CXOACTBO
pa3nunyHbIX MyTauuii. lNpriBefieHHble 34eCb MPUMepPbI He A0XKHbI OTMYrBaTh CNeLancToB,
pa3pabaTbiBalOWMX IBOMOLNOHHbIE aNrOPUTMbl AN CO3AAHNUA NHTENNEKTYalbHbIX NPOo-
rpamm, Tak Kak HeapdeKTUBHOCTb ECTECTBEHHONO OTOOPa (C TOUYKU 3PEHUA Pa3BUTUA UH-
TeNNeKTa) JOBOJIbHO NIerko Npeoaonmma.

BrnonHe BepoATHO, UTO ycTpaHeHue Takoro pofa HeapPEKTMBHOCTY NMOMOXKET CIKO-
HOMUWTb HECKOJIbKO nopsiakoB Tpebyemoit MowHocTy B 103'-10% FLOPS, paccumMtaHHomM
paHee. K coxaneHuio, TPyLHO CKa3aTb, CKOJIbKO MMeHHO. TpyAHO AaTb Aaxke npubnusu-
TENbHYI0 OLUEHKY — MOXHO TO/NbKO rafaTb, OyAeT nv 3TO NATb NOPSAAKOB, AeCATb UK
nBaguaTb nNATb'.
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Puc. 3. NMponsBoanTenbHOCTb CBEPXMOLLHbIX KOMNbIOTEPOB. B npAMom cmbiciie To, 4To
Ha3blBaloT «3akoH Mypa», — 3T0 HabsloAeHE, COrNacHO KOTOPOMY KOJIMYeCTBO TPaH3MUCTOPOB,
pa3smellaemMbIX Ha KpuUcTanie UHTerpasbHOM CxeMmbl, yABanBaeTCca NPUMepHO Kaxible [Ba
roga. OfHako yacTo 3aKoH 0606LaloT, CUMTasA, YTO TaK Ke MO IKCMOHEHTe pacTyT 1 Apyrue
nokasaTesin NPON3BOANTENIbHOCTY KOMMboTEPOB. Ha Hawem rpaduke nokasaHo n3MeHeHue
BO BpPEMeHV MUMKOBOW CKOPOCTH Hanboree CBePXMOLLHbIX KOMMbOTEPOB B MUPeE (Mo fiorapund-
MUYECKOW BepTuKanbHON WKane). B nocneaHne roabl CKOPOCTb NOCef0BaTENbHbIX BblUMCIIe-
HWIN pacTy nepecTana, HO 3a CYeT PacnpPOCTPaHEHUA NapanesibHbIX BblYUCIeHU obLiee Ko-
NNYeCTBO onepauuin NPoLJoSIKaeT YBENNUYNBATLCA C NPEXKHM TEMMOM'.

EcTh ellle 0HO OCJIOKHEHUE, CBSI3aHHOE C SBOIOIMOHHBIMU paKTopaMH,
BBIZIBUTAEMBIMH B KayecTBe MMOC/IEeJHEr0 apryMmeHTa. [Ipo6seMa 3aKIH04aeTcs
B TOM, YTO MBI HE B COCTOSTHUY BHIYUCIUTD — JZaXKe OYeHb MPUOIU3UTENBHO —
BEPXHIOI0 TPAHUILY TPYAHOCTH IIOJyYeHUI HHTE/IEKTA SBOJIIOI[OHHBIM ITYTEM.
Ila, Ha 3eMJie KOTZa-TO MOSIBUJIACH pa3yMHasl KU3Hb, HO M3 3Toro ¢akTa ele
He caeayeT, OyATO MPOIeCcChl DBOMIOIMN C BBHICOKOH CTENEeHbI0 BEPOSTHOCTHU
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MPUBOZAT K BOBHUKHOBEHHUIO MHTeJIEKTa. [10f00HOe 3aKyioueHre ObLIO Obl
B KOpHEe OIMOOYHBIM, ITOCKOJBKY HE YUYUTBHIBAETCS TaK Ha3bIBaeMBIH dbdeKT
HabJII0/IeHY s TIPU OTOOPE, OAPa3yMeEBAOIINI, YTO BCe HAGMIOAATENN HAX0AATCSA
Ha IUIaHeTe, IZle 3apoAuach pasyMHasd KU3Hb, HE3aBUCHMO OT TOT'O, HACKOJIBKO
BEpPOSITHO MJIM HEBEPOSTHO TaKoe COObITHE Ha JN000H Apyrol miaHere. Ilpea-
TIOJIOXKUM, JJIf TIOABJIEHUS Pa3yMHOH KU3HU, IIOMUMO CHUCTeMaTHUYeCKHX I0-
TPEIHOCTEN eCTECTBEHHOTO 0TO0PA, TpebyeTcss OrpOMHOE KOJIMYECTBO YOAUHbLX
cognadeHuil — HACTOJBKO OOJBIIOE, YTO pa3yMHas KU3Hb IOABUJIACH BCETO
JIUIIb Ha oZHOU u3 10°° miaHeT, rze cyllecTBYIOT IIPOCThle TeHbl-PEMINKATOPHI.
B TakoM ciyuae uccieZioBaTe iy, 3allyckasa reHeTU4ecKe alrOpUTMEI B IIOIIBITKE
BOCIIPOM3BECTU CO3/aHHOE 3BOJIIOIMEH, MOTYT CTOJIKHYTHCA C TEM, YTO IOHa-
Jobutcs caenars mpuMepHo 10%° uTepanui, mpexae 4eM OHU HaWAyT KOMOU-
HaIlUIO, B KOTOPOM BCe 3JIeMeHTHI CJI0KaTCA MpaBUAbHO. KaXkeTcs, 3TO BIIOJIHE
coryiacyeTcs ¢ HallUM HaOIIOJeHUeM, YTO KU3Hb 3apOAWIach U Pa3BUBAIaCh
37ech, Ha 3emiie. OBONTH JaHHBIN I'HOCEOJOTUYECKUM 6apbep 0TYaCTU MOXKHO
IIyTeM TLIaTeJbHbIX U 10 HEKOTOPOU CTelleHU 'POMO3KHX JIOTUYEeCKUX XO/I0B —
aHaJIU3UPyd clydyad KOHBEPreHTHOU 5BOJIIOLUU XapaKTepUCTUK, UMEIoUUX
OTHOIIIEHNE K WHTEJIEKTY, U IPpUHUMAasA Bo BHUMaHue 3pdekT HabII0AeHUS
npu otbope. Ecin yueHBIe He BO3BMYT Ha ceOs TP/ MIPOBECTU TAKOHM aHAU3,
TO B flaJibHelieM y>ke HUKOMY U3 HUX He IIpHUZleTCA OlleHUBaTh MaKCMMaJbHOe
3HaUYeHUe U BBISICHUTH, HACKOJIBKO Tpe/IoaraeMas BepXHssa rpaHulla Heo6Xo-
JUMON BBIUMCIUTEJIbHON MOLIHOCTU JJIA BOCIPOM3BeJeHU A dBONIOLUN UHTEJ-
JleKTa (CM. Bpe3Ky 3) MOXKeT OKa3aThCA HIDKe TPUAIIATOr0 MopAAKa (MJIM KaKou-
TO IPYTOM CTOJIb JKe OOJIBIION BeTUYUHEI)Y.

[epefizeM k cieAyoLleMy BapUaHTy AOCTH)KEHUA Halllel Lje/ii: apr'yMeHTOM
B II0JIb3y OCYIIECTBHMOCTHU 3BOJIOIUN MCKYCCTBEHHOI'0 MHTEJJIEKTa CIYXKUT
JleITeJIbHOCTh TOJIOBHOTO MO3Ta YeJioBeKa, Ha KOTOPYIO CChIAIOTCA KakK Ha 6a-
30BYI0 MoZienb Aia VM. PasinuHble BepCUU TAKOI'O IIOAX0/a OTINYAIOTCA JIULIb
CTelleHbI0 BOCIIPOM3BeJeHUA — HACKOJIbKO TOYHO IIpeJjaraeTca UMUTUPOBATh
byHKIIMK Orosornveckoro Mo3ra. Ha ofHOM mosttoce, mpecTaBisamoneM coboit
CBOe0Opa3HyIo «UTPy B UMUTAIINIO», MBI UMEEM KOHIIETIUIO NOJIHOU AMYAAYUU
M032d, TO €CTh IIOJIHOMACIITAGHOTO UMUTAIIMOHHOT'O MO/IE/TPOBAHUS I'OJIOBHOT'O
Mo3ra (K 3ToMy MBI BepHeMCA HeMHOTO 1o3:xe). Ha fpyrom mostoce HaXoAATCA
TEXHOJIOTUH, B COOTBETCTBUU C KOTOPHIMU PYyHKIIMOHAIBHOCTh MO3Ta CIYKUT
JIUIIb CTAPTOBOI TOYKOM, HO pa3paboTKa HU3KOYPOBHEBOTO MOJENUPOBAHUSI
He IUIAHUPYETCA. B KOHEYHOM cueTe MBI MPUOGIM3NMCS K IIOHUMAaHUIO 00IIeit
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HJeu IeATebHOCTY MO3Ta, YeMY CIIOCOOCTBYIOT yCIIeXy B HEHPOOHOJIOT MY U KOT-
HUTHUBHOH IICUXOJIOTUH, a TaK)Ke IIOCTOSHHOE COBEPIIeHCTBOBAHNE UHCTPYMEH-
TaJIbHBIX U allllapaTHBIX cpeZcTB. HoBble 3HaHUA, HECOMHEHHO, CTAHYT OpUeH-
THUPOM B iaybHeliIeli pabote c VIW. Ham y>ke u3BecTeH npumep VM, mossBUBLIETOCS
B pe3yJIbTaTe MOJeINPOBAHUA PabOTHI MO3Ta, — 3TO HelipoHHEIe ceTH. Elte ogHa
uzest, B3saTas U3 HEHPOOUOJIOTUY U IlepeHeceHHas Ha MallMHHOe 00y4YeHue, —
vepapxuydeckas OpraHu3anus BOCIpUuATHA. V3yueHre o6yUeHUs C TOAKpeILIe-
HueM 6bLTO0 06ycIoBIeHO (IO KpaliHell Mepe YaCcTUYHO) TOM Ba’KHOU POJIBIO,
KOTOPYIO 9Ta TeMa UrpaeT B IICUXOJOTUYECKUX TEOPUAX, OIMCHIBAIOIIUX IIOBeE-
JileHVe Y MbIIIJIeHYe )XUBOTHBIX, a TAKXKe TEXHUKU 00yUeHU C TOJKpeIIeHueM
(manpumep, TD-anroputm). CerozHsa o6yueHUe ¢ MOAKPEIIEHHUEM IIUPOKO MPH-
MeHsieTcs B cucteMax VIS, B GyzayieM MogoO6HBIX TPUMePOB, 6€3yCI0BHO, OyaeT
6onbuie. [TockonbKy Habop 6a30BBIX MEeXaHHU3MOB QYHKLIMOHHUPOBAHUA MO3Ta
BechbMa OTpaHMYeH — Ha CaMOM Jlejie UX OUeHb HeOOIbIIoe KOJIMYeCTBO, — BCE
3TU MeXaHU3MBbl PAHO WJIU MO34HO OyJYT OTKPBITHI 6jarofapsi MOCTOSHHBIM
ycrexaM Hefipobuosoruu. OJHaKO BO3MOXKEH BaPUAHT, YTO €llle paHbIIle IPUJET
K QUHUINY HEKUH TUOPUAHBIN MMOAX0/], COUYETAIONIUI MOZIEH, pa3paboTaHHBIE,
C OZTHOU CTOPOHBI, HA OCHOBE /IeATeIbHOCTH I'0JIOBHOTO MO3Ta 4YesloBeKa, C Apy-
roll — UCKJIIOUUTENBHO Ha OCHOBE TEeXHOJIOTMU MCKYCCTBEHHOT'O WHTEeJJIeKTa.
CoBceM He 00513aTe/IbHO, YTO IIOyYeHHAs B pe3y/IbTaTe CUCTEMA J0JI’KHA BO BCEM
HaTIOMUHATh TOJIOBHOM MO3T, ZIaXKe eCJIU IIPU €€ CO3IaHUHU U OYAYT UCTIOTb30BaHBI
HEKOTOpbIe IPUHIIUIHI ero JesATelIbHOCTHU.

JleATeIbHOCTH TOJIOBHOT'O MO3I'a YeJIOBeKa B KayecTBe 6a30BOM MO/iesu IIpe/-
cTaBiseT coOOU CUIBHBIM apryMEeHT B IMOJb3y OCYIIECTBUMOCTU CO3JaHUSA
Y JaJbHeMIIero pasBUTUA UCKYCCTBEHHOr0 HHTe/JIeKTa. OZlHAKO HU O UH JlaKe
CaMBIil MOIIHBIM ZOBOZ He MPUOIU3UT HAC K MOHMMAHUIO OyAYIIUX CPOKOB,
IIOCKOJIBKY TPYZAHO IIpeZcKa3aTh, KorZa IIPOU30HUZeT TO UIX MHOe OTKpPBITHE
B Helipobnosiornu. MOXXHO CKa3aTh TOJIBKO OJHO: 4eM Iy0)ke B OyAyllee MbI
3amIsagbIBaeM, TeM OoJibllle BEPOATHOCTh, YTO CeKPeThl GYHKIITMOHUPOBAHUSA
Mo3ra 6YZYT PAacKPBITHl JOCTATOYHO IMOJHO /JJis BOIUIOIIEHUS CUCTEM HMCKYC-
CTBEHHOT'O MHTeJIJIeKTa.

VccnenoBareny, paboTaromiye B 06JaCTH UCKYCCTBEHHOTO UHTEJJIEKTA, TIPU-
JEPKUBAIOTCS PA3HBIX TOYEK 3PEHUS OTHOCUTETBHO TOT'0, HACKOJIBKO MHOT'000€-
IIAOIIUM SBJIAETCS HeUPOMOPQHEBIN ITOAX0/ CPAaBHUTEIBHO C TEXHOJOTUAMH,
OCHOBAaHHBIMHU Ha IIOJTHOCTHI0 KOMIIO3UIIMOHHBIX MToAx0Aax. [ToseT mTuI eMoH-
CTpUpOBa QU3NYECKYI0O BO3MOXKHOCTD IMOSIBJIEHUS JIETAIOINX MeXaHU3MOB
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TsOKeslee BO3/yXa, YTO B UTOre IIPUBEJIO K CTPOUTEIbCTBY JieTaTeIbHbIX aliapa-
ToB. OZlHAKO Jake IepBble MOAHABIINECA B BO3AYX aspOIlJIaHbl He B3MaxuBaIu
KpBLIBAMU. [1o KakoMy Iy TH NOH/eT pa3paboTKa UCKYyCCTBEHHOI'O NHTEJJIEKTA?
Bormpoc ocTaeTcs OTKPBITBIM: 110 IPUHIIUITY JIU 3aKOHA a3pOAUHAMUKHY, yEPIKU-
BaIOLIEro B BO3ZyXe TAXKeJsble XKeJle3Hble MeXaHU3MBbl, — TO €CTh y4ach Y >KUBOU
MIPUPOJBI, HO He TMoZipakas el HaNpAMYIO; 110 IPUHITUITY JIU YCTPOMCTBA /IBUTa-
TeJIfl BHYTPEHHEro CropaHus — TO eCTh HelloCPeACTBEHHO KOMUPYyA AeicTBUA
IIPUPOJHBIX CHIL.

Konuenuus TriopyHTa 0 pa3paboTke IPOrpaMMBbl, TOTyYarouel GOJbIIYIO
4JacTh 3HAHUH 3a cueT 00y4deHNs, a He B pe3y/IbTaTe 3aZlaHU A UCXOAHBIX JaHHBIX,
IIpUMEHNMa U K CO3/IJaHHI0 UCKYCCTBEHHOI'0 UHTEJJIEKTa — KaK K HepoMopd-
HOMY, TaK U KOMIIO3ULIMOHHOMY IIOAXOZaM.

Bapuanueil ThIOPUHI'OBOIM KOHIIENIIINU «MalluHbI-pebeHKa» cTaja uzes 3a-
pozsiira Y. OgHaKo ecu «MallnHe-pebeHKY», KaK 3TO IPeCTaBIIsAI ThIOPUHT,
I10JIarajJIoch UMeTh OTHOCUTENbHO GUKCHUPOBAHHYIO apXUTEKTYPY U Pa3BUBATh
CBOM NOTEHIIMAJ 3a CYET HAKOIUIEHUA KOHMmeHmMa, 3apozbim U 6yzer 6osee
CJIO)KHOW CHUCTEMOM, CaMOCOBEPIIEHCTBYIONEH COOCTBEHHYIO aApXUmeKmypy.
Ha paHHUX cTasuAX cyliecTBOBaHUA 3apoblin MU pa3BuBaeTcA B OCHOBHOM
3a cueT cbopa nHbOpPMaIUHU, IeUCTBYSI METOZOM P06 U OMMOOK He 63 TOMOITH
nporpamMmmucTta. «[IoB3pociieB», OH JOJXKEH HAyYUThCS CAMOCTOATENBHO pa36u-
pambucsi B IPUHIIUIIAX CBOeH paboThI, YTOOBI YMETh IIPOEKTUPOBATh HOBBIE AJl-
TOPUTMBI U BBIUUCIUTENbHBIE CTPYKTYPHI, IOBHIILIAONINE €r0 KOTHUTUBHYIO
addexTuBHOCTD. TpebyeMoe MOHMMAaHKE BO3SMOXKHO JIUIIb B TEX CAy4Yasax, Koraa
3apogei VM uau Bo MHOTUX 06JIACTAX ZOCTUT JOBOJBHO BBICOKOTO O6IIEro
YPOBHA MHTEJJIEKTYaJbHOI'O Pa3BUTHUA, WIN B OTJEJbHBIX IPEeJIMETHBIX 00Ia-
CTAX — CKa)keM, KUOEpHETHKe U MaTeMaTHKe — IMPeosoiesl HeKUM NHTeJIeK-
TYyaJIbHBIM MTOPOT.

OTO MOABOAUT HAC K ellle OZHOM Ba)KHOU KOHIIEMI[UH, [TOJIyYUBIIel Ha3BaHUe
«PEKYPCUBHOE CAMOCOBEPIIIEHCTBOBAHUE». YCIIENTHBIHN 3apo/bIiil VIV 013KeH OBITh
croco6eH K TOCTOSHHOMY CAaMOPa3BUTHIO: TIepBasi BEPCHA CO3/JAa€T YTy YIIEHHY IO
BEPCHUIO caMoil cebs1, KOTOopasi HAMHOTO YMHee OPUTMHAJbHOM; YIydIleHHasa
BepCcHs, B CBOIO 0Yepeb, TPYAUTCA HaJ ellle OoJiee yaydllleHHON BepCcUell U Tak
ganee?. [Tpy HEKOTOPBIX YCIOBUAX IIPOIECC PEKYPCUBHOTO CAMOCOBEPIIEHCTBO-
BaHUA MOXeT IIPOZOJKAThCA JOBOJBHO ZOJIIO U B KOHIlE KOHIOB IIPUBECTHU
K B3PBIBHOMY Pa3BUTHIO UCKYCCTBEHHOT'O MHTEJIEKTA. FIMeeTcs B BUAY COOBITHE,
B XOZle KOTOPOTO 3a KOPOTKUU IepUoZ BPeMEHU OOIIMI MHTE/JIEKT CUCTEMBI
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BBIpacTaeT CO CPAaBHUTEIBPHO CKPOMHOI'O YPOBHA (BO3MOXKHO, BO MHOI'MX acIleK-
TaxX, KpoOMe MPOrpaMMHUPOBAaHUA U UCCIeAOBaHUM B obractu U, gaxe HUXe
4YeJI0BEYeCKOI'0) [0 CBepXpasyMHOr0, paJluKajJbHO IIPEBOCXO/AIIETO YPOBEHD
YyeJIoBeKa. B ueTBepToli Iy1aBe MBI BepHeMCH K 3TOU IlepCcleKTHBe, BecbMa Ba)KHOU
II0 CBOEeMY 3HA4YeHUIO0, U NoApoOHee IMPOAHANTU3UPYeM AWHAMUKY Pa3BUTHUA
COOBITHIA.

ObpaTuTe BHUMaHUe, YTO TaKas MOJe/Nb Pa3BUTUA MPEAIIOIAraeT BO3MOXK-
HOCTD CIOPIIpY30B. [IoNBITKY cO3ZaTh YHUBEPCAIbHBIM UCKYCCTBEHHBIN NHTEJIIEKT
MOL'yT, C OZHOU CTOPOHBI, 3aKOHUYMUTHCA IIOJHON Heyzauel, a ¢ Jpyroil — mpu-
BECTU K IOC/IeZIHEMY HeJOCTAIOMeMy KPUTUYECKOMY 3JIEMEHTY — II0CJIe Yero
3apozpiil MU cTaHeT criocobeH Ha YCTOHYMBOE PEKYyPCHBHOE CaMOCOBEPIIEH-
CTBOBaHUE.

[Ipex/ie YeM 3aKOHYUTD 3TOT pa3zeJl IJIaBbl, XOTEJIOCH OBl TOJYEPKHYTH elle
OJIHY Bellb: COBCEM He 00sg3aTeIbHO, YTOOBl UCKYCCTBEHHBIN UHTE/JIEKT OBbLT
yrozobJeH yesoBeYecKOMy pa3yMy. BriosnHe gomyckato, uto M craHeT coBep-
LIEHHO «Yy>XUM>» — CKOpee BCero, Tak U CAy4uTca. MOXKXHO 0KUZATh, YTO KOT'-
HUTUBHaA apxuTekTypa U OyzeT pe3Ko OTINYaThCsA OT KOTHUTUBHOM CUCTEMBI
YyeJIOBeKa; HaIpUMep, Ha PaHHUX CTAZUIX KOTHUTHBHAsA apXUTeEKTypa OyaeT
UMETh COBCEM JPYyTHeE CUJIbHBEIE U clabble IPU3HAKU (XOTS, KAK MBI YBUAUM
panee, 11 ypacTca npeoosieTh HCXOAHBIE HeJocTaTky). [Tomumo Beero, 1ee-
yCTpeMJIeHHbIe cucTeMbl VI MOTyT He MMeTh HUYEro OOIIero ¢ CUCTEMOU
LlesieycTpeMJIeHUM yesoBeyecTBa. HeT ocHoBaHUM yTBep:kAaTh, uTo VU cpesHe-
o YPOBHA HayHeT PYKOBOJCTBOBATbCA YEJIOBEUYECKMMU UYYBCTBAMU, TAKUMU
KaK JII000Bb, HEHABUCTbh, TOPAOCTD, — JJISI TAKOHM CIOXKHOM afalTaluy moTpe-
6yeTcs OTPOMHBIN 00beM JOPOTOCTOAIINX paboT, 6osee TOro, K MOABIEHUIO
mo06HOI Bo3MOkHOCTH Y VIU cilelyeT OTHECTUCH OYeHb OCMOTPUTENBHO. ITO
OZTHOBPEMEHHO U 6osiblias npobsema, v 60JIbIIre BO3MOXXHOCTH. MBI BEpHEMCS
K MoTuBanuu MY B ganpHeNIINX rIaBax, HO 3Ta MJed HACTOJbKO BakKHa A
KHUTH, 4YTO €€ CTOUT AEP>KaTh B I'OJIOBE IIOCTOSAHHO.

[lonHaa SMYTNALUKMA TOTOBHOIO MO3lra YeJ10BEKa

B mporjecce mosHOMACIITAOGHOTO UMUTAIUOHHOTO MOJETNPOBAHUSA T'OJOBHOTO
MO3ra, KOTOPBIH MBI Ha3bIBaeM «II0JIHAA SMYJIALNA MO3ra» UIU «3arpyska pasyMa,
HCKYCCTBEHHBIM MHTEJ/JIEKT CO3/aeTca MyTeM CKaHUPOBaHWA U TOUHOTO BOC-
[IpOM3BeIeHUs BBHIYMCIUTENbHON CTPYKTYPhl OMOJIOrMYecKoro Mo3ra. Takum
06pa3oM, IPUXOAUTCS BCELIEJIO YepIaTh BAOXHOBEHHUE Y MPUPOABl — KpalHUM
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CJlydail HeIPUKPBITOrO IIaruara. YToObl MoTHAA 3MYJIAIMA MO3Ta [TPOIILa yCIIell-
HO, TpeOyeTcs BBIIOJHUTD PsJ] OTIPe/ieJIEHHBIX 1IIaroB.

[TepBsrii aTamn. JlesaeTcs OBOIBHO TOApoOHOE CKAaHNPOBAHUE YeJI0OBEeUYeCKOI'o
Mo3ra. DTO MOXKET BKJIIOYATh GUKCAIIMIO MO3Ta yMEPUIETO YeJIoBeKa METOAOM
BUTPUPUKAIIUY, NN CTEKJIOBAHUS (B pe3y/IbTaTe TKAHU CTAHOBATCS TBEPABIMH,
KaK CTeKJIO). 3aTeM OZIHUM allllapaToM C TKaHU JeJIal0TCsI TOHKUE CPe3bl, KOTOPhIe
MIPOITYCKAIOT Yepe3 IPYToH anmnapar AJjisi CKAHMPOBAHU A, BO3MOXXHO, IIPU IIOMOIITN
3JIEKTPOHHBIX MUKPOCKOTIOB. Ha 3To# cTaziny puMeHsaeTcs oKpacka MaTepuaa
CHeIaJlbHBIMU KPACUTENAMU, YTOOBI BEIIBUTD €70 CTPYKTYPHBIE Y XUMUYECKUE
cBoiicTBa. [Ipu aTOM mapasiespHO paboTal0T MHOXKECTBO CKAaHUPYIOI[UX allia-
paToB, OZIHOBPEMEHHO 00pabaThIBAIONUIUX PA3TUYHbBIE CPEe3bl TKAHU.

Bropoii atamn. McxozHbIE JaHHbBIE CO CKAHEPOB 3arpy»Kal0T B KOMITBIOTED I
aBTOMAaTH4YeCKOH 00pabOTKU n300paKeHUH, YTOObl PEKOHCTPYUPOBATh TPEX-
MepHYI0 HEHPOHHYIO CeTh, OTBEYAIOIIYIO 3a I03HAHNE B OMOIOTMIECKOM MO3TY.
Jlabbl COKPaTUTh KOJIMYECTBO CHUMKOB B BBHICOKOM pa3pellleHHU, KOTOPHIE He-
06X0NMO XpaHUTH B 6ydepe, ITOT 3Tal MOXKET BBIMOJTHATHCA OJHOBPEMEHHO
¢ TepBBIM. [T0JIyYEHHYIO KapTy KOMOWMHUPYIOT ¢ OUOJINOTEKON HEHPOBBIYUCITH-
TeJIbHBIX MOZIeJiell Ha HepOHaxX Pa3HOIo THUIIA WU Ha Pa3JIUYHBIX HEHPOHHBIX
aneMeHTax (HampuMep, MOT'YT OTIMYAThCS CUHAMCH). HeKoTophle pe3ynbTaThl
CKaHUPOBaHUA U 06pabOTKU U300pakeHUH ¢ IPUMeHEeHHEeM COBPEMEHHOM Tex-
HOJIOTMH TOKAa3aHbI Ha puc. 4.

Tpetuii stan. HelipoceTeBas BHIYMCAUTENbHASA CTPYKTYpa, IOJyYeHHAs
Ha MpeABIyIEM dTalle, 3aTPy’KaeTcs B JOBOJBHO MOIIHBIN KOMITBIOTED. B city4yae
IIOJIHOTO yCIleXa pe3ysIbTaT CTaHeT IUGPOBON KOIMeH MCXOZHOTO MHTe/JIEKTa
C HENOBPeXXAeHHON NMaMAThI0O ¥ HETPOHYTHIM TUIIOM JUYHOCTH. DMYIALUA de-
JIOBEYECKOT'O pa3yMa Tellepb CYILIECTBYET B BUJE IPOrPAMMHOr0 ObecledyeHus
Ha KOMIIbIOTepe. Pa3yM MOXeT Kak 06UTaTh B BUPTYaJbHOM IIPOCTPAHCTBE, TaK
U B3aMMOJENCTBOBATh C PeaJbHbBIM MHDPOM NPU MOMOIUIUA POOOTU3UPOBAHHBIX
KOHEYHOCTeH.

PaGoTa Ha/ MOJTHOM SMYJIALNel Mo3ra He Mpe/IoJaraeT, YTo UCCIeI0BaTeNu
JOJKHBI pa3bupaTrbcs B Ipoliecce TO3HAHUA WU MPOTPaMMUPOBAHUM HCKYC-
CTBEHHOTO MHTeJIEKTa. VIM HYKHO JIUIIb GBITh BRICOKMMU NMPOdeCcCHoHaNIaMU
B TaKOM BOIIPOCe, KaK HU3KOypPOBHEBble QYHKI[MOHATbHbIE XapaKTEPUCTUKU
6a30BbIX BEIYHUCIUTENbHBIX 3IEMEHTOB MO3ra. JIJIs yCIelHO IIPOBeJeHHOM aMy-
JIAIMY He oTpebyioTcesa HU GyHAaMeHTa bHble KOHLIENIINY, HU TEOPETUIECKUE
OTKPBITHUA.
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Puc. 4. TpexmepHasa peKOHCTPYKLUUA CPe30B, NPoBefeHHasA HellpoaHaTOMMNYeCcKuM me-
ToAOM (N306paxkeHNs NoA 3N1eKTPOHHbIM MUKpocKonom). Ciesa 8sepxy: AEHAPUTDI 1 aK-
COHbl — TWUMOBOW 3N1eKTPOHHO-MUKPOCKOMMYECKNI CHAMOK, NOKa3blBalowWwuii nonepeyHoe
ceueHvie HellpoHoB. Cnpasa 8eepxy: 06beMHas PEKOHCTPYKLMUA Cpe3a ceTyaTKM rnasa Kponu-
Ka, MOJTyUYeHHas MO CHYMKAM CKaHUPYIOLLEro SMIEKTPOHHOro MrKpockona?'. OTaensHble ABy-
MepHbIe CHUMKM «CKJIaAbIBAIOTCA» B Ky6 CO CTOPOHOW MPUMEPHO 11 MKM. BHU3Y: PEKOHCTPYK-
LMA MOAMHOXECTBA HePOHHbBIX MPOEKLMIA, COCTaBAAIOWMX HEPON/b, CO3AAHHASA C MOMOLLbIO
anropvTMa aBTOMaTUYeCKON cermeHTaummn®?,

Bes nmprMeHeHMs cCaMBbIX IIEPEIOBBIX TEXHOIOT UM ITOIHAS SMYJIALMSA FOJIOBHOI'O
MO3Ta IPaKTUYeCKH HeoCylecTBUMa. [Ipex/ie BCero Hy)»XHO, UMesi B HaJIUYUU
Heob6xoAMMOe 000pyIOBaHUE U COOJIOZAst BCE YCIOBHUS, IIPOBECTH TPU IJIaBHBIE
MaHUIYIAIUN:

1) ckarHuposaHue — BBICOKOIIPOU3BOAUTENbHBIE MUKPOCKOIIBI C XOPOIIUM

paspelleHreM, Jarolre BO3MOXHOCTb OOHAPYKUTb HYKHBIE CBOMCTBA;
2) mpaucasyus — aBTOMAaTU3UPOBAHHBIN aHaAINU3 U300pakeHU AJIs mepe-
BO/Ia MCXO/IHBIX JAHHBIX CKAHHPOBAHUSA B CBI3aHHYO TPEXMEPHYIO MO/IE/b
U3 peJieBaHTHBIX BBIYUCIUTENbHBIX 2JIEMEHTOB,;

3) MmodenuposaHiue — KOMIIBIOTED, JOCTATOYHO MOIIIHEIH /151 06paboTKH I10-
JIYYEHHOU OIUPPOBAHHOU CTPYKTYPHL.
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[To cpaBHEHUIO C MTepeYUCIeHHBIMU dTallaMH, CBA3aHHBIMU C ZIOBOJBHO Ha-
TIPSKEHHBIM M BBICOKOTOYHBIM TPYZOM (CM. Tabil. 4), MOKaXKeTCsI OTHOCUTETHHO
He3aMBICJIOBATHIM ZleJIoM pa3paboTaTh 6a30ByI0 BUPTYaAbHYIO PeajbHOCTh WU
POBOTHU3MPOBAHHYIO BHEITHOCTD C ayIOBHU3yaJIbHBIM KaHaJIOM JIJIsi BBOJA JaHHbBIX
Y KaKUM-HUOY/b ITPOCTBIM KaHAJIOM /IJIsI UX BbiBoZla. OTBevaronue MUHUMAb-
HBIM TPpebOBaHUAM IIPOCTHIE CUCTEMBI BBOZIA U BHIBO/IA, TOXOXKE, MOYKHO IOy IUTh,
Jla’ke C TIOMOIIbI0 UMEIONTUXCS TIOJ, PYKOU TEXHOJOTHI U 060pyZOBaHU A,

Ta6nuua 4. TexHonoruu, HeobXxoaMMble AN NOHOW SMYNALMM MO3ra YenoBeka

n306paxkeHus

TUMa KNeTkn

CKaHupoBa- MNpensapuTenb- [oarotoBKa TKaHe, COXpaHeHne
Hue Haa obpaboTka/ UX MUKPOCTPYKTYpPbI 1 COCTOA-
durKkcauma HUs
®dusnyeckne ma- MeTonbl MaHUMNYNALMM TKaHAMK
HUNYNALUN MO3ra 1 ux cpesamu fjo, BO Bpe-
MA 1 nocne CKaHNPOBaHWA
MonyyeHne n3o- | O6bem B0o3MOXHOCTb CKaHMpPOBaTb BECb
6pakeHunsa o6bem mo3ra B npriemnemMbie
CPOKU 1 C NprYeMneMbiMU 13-
AepKKamu
PaspeweHne PaspelueHre JOMKHO 6bITb COOT-
BETCTBYIOLUM A1 PEKOHCTPYK-
unn
OyHKUMOHanb- Bo3MOXHOCTb 06HapyXNTb BCe
Has nHbopma- bYHKUMOHaNbHO 3HauYVMble CBON-
uuA CTBa TKaHM
TpaHcnauyusa O6paboTtka nso- | Koppekuunsa npo- | YcTpaHeHne AMcnponopumin ns-
GpaxkeHun nopuyumi 3a HeCoBepLIEeHCTBa CKAaHNPOBa-
HUA
WHTepnonAauma | BocnonHeHne yTepAHHbIX AaHHbIX
JaHHbIX
YcTpaHeHue no- | MoBblweHMe KayecTBa U3obpaxe-
mex HUA
TpaccnpoBka OnpepfeneHue CTPYKTypbl 1 ee
OaHHbIX ob6paboTka Ans nonyyeHus Lenb-
HOW TPEXMEPHON MOAENN TKaHU
WHTepnpeTtauna | MoeHTndukauma | NoeHTndurKauma tTmna Knetkm
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NpeHTndumkauyuns
CUHarnca

NoeHTndrKaums cmHancos 1 Bu-
[IOB CMHANTNYECKUX KOHTAaKTOB

OueHka napame-
TpoB

OueHka GyHKLMOHaNbHO 3Hauu-
MbIX NapameTPOB KNeToK, CMHar-
COB 1 MPOYMX 06bEKTOB

Co3paHue 6asbl
JaHHbIX

Co3paHue 3¢ deKTUBHOIO XpaHu-
nuLa NoyYeHHoW nHbopmaLmm

Mopenb HelpoH-
HOW CUCTEMDI

MaTtematunue-
CKasA moaenb

Mopgenb COBOKYMHOCTU ob6beKkToB
n nx nosegeHmA

dddeKkTuBHanA
peanusauus

Peanuzauuna mogenn

MopgenupoBa-
HUue

XpaHeHune

XpaHeHune opurmHanbHoM Moge-
N U ee TeKyLLero COCToAHNA

MponyckHasa cno-

dddeKkTUBHaAA MexnpoLieccopHasn

cobHOCTb CBsi3b
Mukponpouec- MolwHocTb npoueccopa, AocTa-
cop TOYHas ANA 3anycka Momenu
MogenvpoBaHue MogenvpoBaHue opraHnama,
opraHusmMa CNoco6HOro cylecTBoBaTh
B BUPTYaNbHOW Cpefie 1 B3auMo-
[1leCTBOBATb C BHELWHMM MUPOM
nocpeacTBoM poboTU3NPOBAH-
HbIX MEXaHU3MOB
MopenvpoBaHue BupTyanbHas cpepna gns BupTy-
B3anUMOAENCTBUA anbHOro opraHu3mMa
Co cpepon

MpbI HecTy9altHO HaZleeMcsI, 9TO HeoOX0[MMble NTHHOBAI[OHHbIE TEXHOJIOT U
MyCcTh He B GimkatimeM OyAyiieM, HO KOrZa-HUOYAb CTaHYT AOCTHKUMBIMHU.
Y Hac y’Ke CyIIecTBYIOT OoJiee MTH MeHee TOUHbIE KOMITbIOTEPHbIE MOJETN MHOTHX
TUIOB GHOJIOTUYECKUX HEHPOHOB U HEUPOHHBIX IIPOIleccoB. Pa3paboTaHo mpo-
rpaMMHOe obecliedyeHue /s paclo3HaBaHUs 06pa3oB, CIOCOGHOE OTCIENUTH
AKCOHBI ¥ IEH/IPUTHI B CTOIIKE IByMEPHBIX N300pakeHUH (XOTSA UX TOYHOCTD ellle
MIPeZCTOUT MOBBICUTE). VIMeIOTCA cpe/icTBA ChbeMKHU C HY>KHBIM pa3pelieHueM —
C TIOMOIIBI0 CKAHUPYIOIIEr0 TYHHEIPHOTO MUKPOCKOIIA MOXKHO «YBUZETBb» OT-
ZieJIbHbIEe aTOMBI, IIPUYEM C pa3pelleHreM ropas/io Bhilie Heobxogumoro. [losHasn
SMYJIAIMSA TOJIOBHOTO MO3Ta YesoBeKa MOTpebyeT BecbMa MOITHOTO TEXHOJIOTH-
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YeCKOI'o IIPOphIBA — U 3TO OTJIUYHO ITOHUMAIOT BCe HCCIeZ0BaTeNH; OJHAKO
MMEIOINICA Ha CeroAHAIIHUN JeHb 6ara)k 3HaHUN U BO3MOXXHOCTEH /JaeT Bce
OCHOBAHMS TI0JIaraTh, YTO HET HUKAKOI'O HEIPEOAOJUMOro 6apbepa AJisi MOsB-
JIEHUS HYKHBIX TeXHOJIOTU?*. HanpuMep, Heo6s3aTeIbHO UMETh MUKPOCKOIIBI
C BBICOYAHITUM pa3pelleHreM — JIOJDKHBI OBITh IIPOCTO OYeHb MOIHBIE MUKPO-
ckormbl. CIUIIKOM 3aTPaTHO 10 BpEMEHU ¥ CTOUMOCTH UCIIOJIb30BaTh /LIS CbeMKHU
Hccle[yeMoro MaTepruasa TyYHHEIbHble CKAHUPYIOUTVE MUKPOCKOIIBI C ATOMHBIM
paspenienrieM. HaBepHoe, 60Jiee onpaBZaHHBIM CTaJI0 ObI IPUMEHEHHE 3TEKTPOH-
HBIX MHUKPOCKOIIOB C MEHBIIUM pa3pelleHUeM, YTO, ECTECTBEHHO, OTPebyeT
Jrydirero obecredeHUA BUAUMOCTH BaXKHBIX 2IEMEHTOB, CKaXKeM, CHHAIITUYeCKON
MUKPOCTPYKTYPBL, — B CBOIO OUePE/Ib, 3TO MOBJIEUET Pa3paboTKy HOBBIX METOZIOB
IIOATOTOBKY ¥ OKPACKY KOPTUKATBHOU TKAaHMU. Y2Ke TIopa 3a[yMaThCs Ha/l TAKUMU
BOIIPOCAaMHU, KaK pacIIipeHre HEHPOBBIYNCIUTENbHBIX OMOINOTEK, YCOBEPIIEH-
CTBOBaHME aBTOMAaTU3UPOBAHHOM 06pabOTKM 0Opa3oB M WHTEPIpPETALNU pe-
3y/IbTaTOB CKAaHUPOBAHUA.

Ocy1iecTBUMOCTB ITOJTHOHM OMYJIALIUY [OJIOBHOI'O MO3Tra YejoBeKa He 3aBUCUT
OT TEOPeTUYeCKUX Pa3paboTOK TaK CHJIBHO, KaK, CKa)KeM, CO3ZlaHKe UCKYCCTBEeH-
HOTO MHTEJJIEKTA; 3arpy3Ka pasyMa B OCHOBHOM Bo3JjlaraeTcs Ha TeXHOJIOTHYe-
CKUe BO3MOXXHOCTH. Tpeb0oBaHUA K TEXHOJIOTHUAM OIpeeSIOTCS JIUIIb YPOBHEM
abcTpakIy, Ha KOTOPOM ITPOMCXOJUT SMYJIUPOBaHUE. B 3TOM CMBIC/IE TPUAETCSA
HcKaTh bajlaHC MEX/y Teopuel u TexHosorueii. C OHOU CTOPOHBI, YeM ciabee
Hallle CKaHUpYIolllee 060pyZ0oBaHKe, YeM MeHee TPOU3BOAUTETbHEl KOMIIBIOTEPEHI,
TeM MeHbIIle Mbl MOXXEM PACCUUTHIBATH Ha HU3KOYPOBHEBOE MMUTAIIMOHHOE
MOZeTPOBaHNe GU3NKO-XUMUYECKUX IIPOIIECCOB F'OJIOBHOT'O MO3ra U TeM OOJIbIe
noTpebyeTcs TeOPeTUYECKOTO TIOHUMaHU BEIYUCIUTEIbHON apXUTEKTYPBI, KO-
TOPYIO MBI CTPEMHUMCS MOJEINPOBATh, YTOOHI CO3/1aTh 60siee abCTPaKTHHIE MPE-
CTaBJIeHUA 3HaYMMOU QyHKIMOHAMbHOCTU?®. C IPYTOf CTOPOHBI, ITPY JOCTATOY-
HOM KOJIMYECTBE U KAUYeCTBE NIePeJOBOI CKaHUPYIOIIEeH TEXHUKU U CBEPXMOIIHBIX
BBIYHMCJIUTENIBHBIX CPEJICTB HAM BPsAJ JIU [TOHAZ00ATCA CUIbHASA TeOpeTHYecKasn
MOATOTOBKA U MpodeccroHaNbHble 3HAHUA O MPOUCXOAANINX B MO3TY IIPOIEC-
cax — BeZlb IIPU YCIOBUM «T€XHOJIOTMIECKOTO M300MINA» MBI CMOXKEM PEIIUTh
3a/la4y MOJIeIUPOBaHUS METO/OM IIPOCTOrO mepebopa — TO eCTh 3JIeMEHTapHO
«B J106». [IpaBza, eCTh TPETUN BapUaHT: ZlaBaliTe MPOBEJEM IMYJIALUIO MO3ra
Ha ypOBHe 3JIeMeHTapHBIX YaCTHUII, TO eCTh OTHeCceMCs K MO3Ty KaK K KBaHTOBO-
MeXaHUYeCKOU CHCTeME U PEIINM Hallly IIPo6IeMY ¢ TIOMOII[bI0 ypaBHeHUs [Ipé-
auHTepa. B aToM cirydyae — coBceM KpaifHeM IO CBOEH MaJIOBEPOATHOCTH — HaM
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MpUZETCS BOBCe abCTParupoBaThCs OT GMOJOTUYECKON MOZENU U OMUPAThCSA
HCKJIIOYUTETHHO Ha CYIIEeCTBYIOMIMe 3HaHUA ¢usuku. Ho Bce pasMBbINLIeHUS
Ha TeMy 2JIeMeHTApHBIX YaCTUI] YMO3PUTEIbHBI, IIOCKOIBKY Cpa3y BO3HUKAET
BOIIPOC O TPeOOBAaHUAX, KOTOPhIE OYAYT MPEeABABIATHCA K BRIYUCIUTETHHOMN
MOIIIHOCTH ¥ 06paboTKe JaHHBIX, — YCJIOBHUA JJI1 HAC COBEPUIEHHO HEBBIIIOIHU-
Mmble. ['opa3zo 6oJiee TPaBAOMOAOOHBIM BapUAHTOM MOTIJIA OBl CTaTh dMYJISIUS
OTZEeTHHBIX HEPOHOB U UX MaTPHUIIBI CMEXXHOCTH C TIOCTPOEHUEM CTPYKTYPhI UX
JeHZIPUTHBIX [lepeBbeB 1, BO3MOXXHO, KAKUX-TO CTATUYeCKUX ITepeMEeHHBIX, OITH-
CBIBAIOIINX WHAVBHUAYAJbHBIE CUHATICH, DX 3TOM, He Tporas M0 OTAEeJTbHOCTH
MOJIEKYJIb-HEHPOTPAHCMUTTEPhI, BO3MOXKHO OyZeT MOZAeJINpOBaTh U3MEHeHHe
UX KOHI[EHTPAIIUU B BUJEe TPyOOI CTPYKTYPHI.

YTOOBI OLIEHUTH OCYIIECTBUMOCTD IIOTHON SMYJIALIMY F'OJIOBHOT'O MO3Ta YeJIo-
BeKa, He0OXO/IMIMO OTIpeZIeTUTh KPUTEPUH YAAYHOT0 3aBepIlieHus poliecca. Bpsaz
JIU yYEHbIE CTPEMSATCS CO3/aTh AeTANTbHYIO U TOYHYIO MOZENb MO3ra, KOTOPYIO
MOXXHO OBLIO GBI TIOZIBEPraTh BO3/EHCTBUIO OCIE0BATEIbHOCTH ONPE/ENIEHHBIX
CTUMYJIOB, U Ha OCHOBAaHUM PEe3yJbTATOB TOYHO IPEACKA3BIBATh «IIOBEJECHUE
6uonornveckoro Mosra. besycioBHo, HeT. OHU XOTST BCETO JIUIITh BOCIIPOU3BECTH
BBIYMCIUTENbHBIE QYHKIIMOHATbHbBIE CBOMCTBA MO3Ta B TAaKOM 006beMe, YTOOBI
HCIIOIBb30BAaTh MOJTYYEeHHBIH SMYIATOP AJIS BBHITOJTHEHUSA MHTEJJIEKTYaJlbHbIX
3azad. [Ipy moJ06HOM IiesiernosiaTaHUKM MOXKHO He IIPUHUMATh BO BHUMAaHUE
MHOT'ME€ KOMIIOHEHTHI OMOJIOTMYECKOTO MO3Ta C €ro JOBOJBHO CIOXKHBIMU U 3a-
IIyTaHHBIMU CTPYKTYPaMU.

YT0OBI MOHATH, HACKOJIBKO YAAYHO IIPOBEEHA SMYJISIUS, CIeyeT OIleHUTD,
B KaKOU CTEeMeHU yZAaIoCh COXPAHUTD IiepebpanibHble GyHKIIMN 006pabOTKU WH-
dopManuy B MOJyYeHHOM 3MyJATope. [ig 3TOro mpuzeTcs npoBecTu bosee
mrybokuii aHanu3. HanpruMep, MOXKHO BBIZIETIUTD CJIEAYIOUINE BUABI SMYJIATOPOB
Moa3ra:

1) evlcokomouHas mModesib — COXPAHSIET BCIO COBOKYITHOCTb 3HAHUH, HABBI-

KOB, BO3MOXKHOCTEH U IIeHHOCTEH OMOJIOrNYeCcKOoro Mo3ra;

2) uckaxceHHas mooeab — C BBIpaKEHHBIMU HEUe/JOBEeUeCKUMU 3alaTKaMu,
HO B OCHOBHOM CIIOCOOHA BBINIOTHATH TY K€ YMCTBEHHYIO paboTy, 4TO
1 OMOJIOTUYECKUN MO3T;

3) o0b6o6werHas modenb (MOXKET OBITb UCKAYKEHHOM) — B HEKOTOPOM CMBICTIE
pebGeHOK, JUIIEHHBIM HAaBBIKOB M BOCIIOMHWHAHWH, TPUOOPETEHHBIX OHO-
JIOTUYECKUM MO3T'OM B3POCJIOTO YeJIOBEKA, HO CIIOCOOHBIN HAYYUThCS H60JIb-
IITUHCTBY BeEIel, KOTOPBIM 00y4YaeTcs CpeHECTaTUCTUIYECKUH YeTOBEK?®,
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Ecyy MBI IOHIEM 110 9TOMY Iy TH, TO €CTECTBEHHO MPEATOIOKUTD, YTO BBICO-
KOTOYHasI MO/IeJIb MO3Ta B KOHIIE KOHIIOB OYZIET OCYIIIeCTBIeHa, HO Nepedst MOJIE b,
KOTOPYIO HaM YZaCTCS CO3/IaTh, IT0 BCEH BUAVMMOCTH, OKAKETCA COBCEM ITPOCTOM.
[Ipex/Je yeM MOJYYUTh HEUTO, UAealbHO paboTarollee, BEPOSITHO, IPUAETCS
cZienaTh HeUYTO, paboTarollee MOKa ellle HeCOBEPIIEHHO. Bojiee TOTO, He UCKIIIO-
YEHO, UTO BBIOOP TAKOTO MyTH, KaK SMYJIALMA MO3Ta, IPUBEAET HAC K CO3JaHUI0
HelipomopdHoro MU, KOTOphIli OyZeT OCHOBaH Ha OOHapy)XEHHBIX B IMPOIlECCe
SMYJIHUPOBAHUS MPUHIIUTIAX HEUPOBBIYUCIUTENBHON CUCTEMBI U KOMITO3UIIHOH-
HBIX TIoZx01aX. CKopee BCET0, 3TOT MIPOMEKYTOUHBIN BADUAHT IMOSBUTCS PaHbIIIe
3aBepIleHUs MOJHOMACIITaOHOTO UMUTAIIMIOHHOTO MOZIETUPOBAHUS T'OJIOBHOT'O
Mo3ra. JIonyCTUMOCTb ITOSIBJIEHUsI TIOOOYHOTO pe3y/IbTaTa Bpozie HelipoMop¢pHOTo
WU 3acTaBJIseT CEPbE3HO 3a[yMaThCsl, CTOUT JIU YCKOPSATDb PA3BUTHE TEXHOJIOTUU
SMYJIHUpOBaHUs, — 60Jiee MoApOOGHO MBI PACCMOTPUM 3TOT BOIIPOC B OZHOM U3 CJIe-
IVIONINX TJIaB.

HackonbKo fjajieKu MBIl CEeroflHA OT IOCTPOEHHs MOJTHOW KOMITBIOTEPHOU
MoZieTi Mo3ra? B ofiHO#M 13 HeZJaBHO ONyOJIUKOBAHHBIX paboT MPUBOAUTCS TEX-
HUYECKUH CIIEHApUH U [leJlaeTcs BBIBOJ — IpaB/a, C MIUPOKUM HUHTEPBAJIOM
HeOoIpe/ieIeHHOCTU®, — YTO BCe HEOOXOAMMEBIE YCIOBUSA OYAYT CO3/aHBI K Ce-
peauHe Hamiero Beka?. OCHOBHbIE KOHTPOJIbHbIE TOYKHU 3TOTO MYTH MOKAa3aHBI
Ha puc. 5. OfHAKO KaXKyIascs MPOCTOTa ClieHapus MOXKeT OBITh OOMaHYMBa:
HaM He cJIelyeT HeIOOIIeHUBATh 06'beM IIpeACTOsIIIEel paboTh. [IoKa ellle He y/a-
JIOCh pa3paboTaTh HU OAHY KOMIIBIOTEPHYIO MOJENb OMOJIOrHMYECKOr0 MO3Ta.
Bosbmem Caenorhabditis elegans — TIpo3payHbIll KPYTJIBIA YepBb (HeMaToza),
JUIMTHOM OKOJIO OTHOT'O MUJITUMETPA U UMeroInii Bcero 302 HelipoHa. OTO CKPOM-
HOe HEIIPUMETHOE CO3/IaHMe CIYKUT AJI1 HAYKU MOZIeIbHBIM OpraHu3MoM. Ero
KOHHEKTOM, TO €CTh IIOJHOE ONMHCAHUE CTPYKTYPHI CBS3€H €ro HEHPOHOB, W3-
BecTeH ¢ cepeAaunbl 1980-x rozoB. Marpuiia cBsi3eli 6bljia cocTaBaeHa IOCIe
TIaTeJbHO MTPOeIaHHOM PaboTHI IO IOATOTOBKE MaTepuaJia: pasJeeHre TKaHu
Ha CJIOH, UCCJIeZIOBaHUE IO/ 3JIEKTPOHHBIM MUKPOCKOIIOM U HaHECEHUE MapKU-
POBKM Ha 00pasiibl BpyuHy10?®. Ho HaM HeZJ0OCTaTOYHO MPOCTO BUJETD, KaK HEM-
POHBI CBA3aHBI IPYT C APYTOM. YTOOBI CKOHCTPYHUPOBATh KOMITBIOTEPHYIO MOZIEJb
MO3Ta, HY>KHO 3HaTh, KaKMe CUHAICh — BO30yKJaolue, a KaKre — TOPMO3s-
Iye; MOHMMAaTh YCTOHYMBOCTD CBS3€M, a TaKyKe pas3JUYHble JUHAMUYECKUE

* numepsan HeonpedeseHHocmu (uncertainty interval) — KonudecTBeHHasA Mepa, XapakTe-
pu3yiolias cTeleHb Heollpe/jeIeHHOCTH Pe3y/bTaTa OlleHKHU.



I'nasa emopas. ITyms k ceepxpasymy 69

CBOMCTBa aKCOHOB, CUHAIICOB U ZeHAPUTOB. [loHON WHpOpPMaLUM MOKA HET
Jla’ke B ONMCAHUM TAaKOH MPOCTOM HEPBHOU cucTeMbl, Kak y C. elegans (xoTa
ceif4ac 3TO BIIOJIHE JOCTYIIHO C/I€JaTh B paMKaXx IeJIEBOT'0 HCCIe[0BATENbCKOTO
IIpoeKTa cpeiHero pasMmepa)®. Yemex, ZOCTUTHYTBIHM MTPU SMYIALUY KPOIIEYHOT'0
mosra uepBs C. elegans, MOMOXKeT Jydllle OLIEHUTb TOT NMYTh, KOTOPBIM HaM
NPEeJCTOUT TMPOUTH, YTOOBI MPOBECTU SMYJAAINUIO Mo3ra 6ojiee KPYIHBIX
pa3MepoB.

MopenupoBanue
yenoBeka
A
L)
MopenupoBanue
KpYMHbIX MAEKO-
ﬂA'O_ﬂlL
MopenupoBanue
MESKIX MAeKo-
Banupaums | Onpeneneie nuTakoLmx
Mogent <—»| rpybocTn —*—u"—
A mopenu
PR ? _____ . MogenupoBatue
i i 6€Cno3BOHOYHBIX
MukpocKona > I'Ioqueuvlev ! ABTOMaT3aLms
! | sobpaxennit | 1l KOHBeilep >
1
E o} : 06paboTKm MogenupoBanue L
K | M | npoctewmnx
OMMbloTepHOe I WHTep- ! 0praH13moB
3peHie ' | npertayus ! Mogenmpoga-
' A ! Hue noacetn
E ¢ E Mogenuposa-
; Hue Tena
Heiipowaykn —p | Mopenuposa- | | U cpegbl
! Hue |
1 1
1 1

P M Bbl(OKOI’IpOVBBOﬂVITEJ'IbeIE BblUNCIEHNA

Puc. 5. CueHapwii nonHou amynAuum mo3sra. CxemMaTryHO 1300paxkeHbl BXOAHbIE MapameTpbl,
3aJa4M N KOHTPOJIbHbIE TOUKIC.

Ha ompeeneHHOM cTaguu pa3BUTHUA TEXHOJOTUM, KOTZa TIOABATCS METO/BI
aBTOMATHYECKOT'0 OMYIMPOBAHUA HeOONBIINX GparMeHTOB TKaHel M0O3Tra, OCTa-
HETCS PElUTH pobeMy MacutabupoBanus. O6paTuTe BHUMaHUE, YTO CHMBO-
J4YecKas «JIECTHUIIa», U306pakeHHas1 Ha puc. 5, mepejaeT MoC/IeZI0BaTebHOCTh
I1aroB, KOTOPbIe ZIOJKHBL OBITH MPOM/IEHEI I JOCTIDKeHU nenu. Kaxxgas cry-
MeHb JIECTHUIIBI COOTBETCTBYET OIpesieIeHHOU CTaZuy MOJTHON AMYIALNN MO3-
ra — CTaZuy, CTAaHOBAIIEHCA Bce 6oJee CI0XKHOM C TOYKHU 3PEeHUs CTPOEeHUS
HEpPBHOM CHCTEMBI OPraHU3MOB, HAIIPUMeP: Hemamooda — nuesid — Mblulb —> Mda-
Kaka-pesyc — uenogek. [IOCKOTbKY pa3pblB MeXAY CTYHNEHIMU — IO KpalHel
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Mepe IIocjie IIEePBOro Illara — HOCUT XapaKTep CKopee KOJUYeCTBEHHBIH, deM
KauyeCTBEHHBIH, U omnpeensaeTcs (B 60JbIIell CTeleHU, XOTA U He MOJTHOCTHIO)
pas3Hullell B paaMepax MOZEJINPYeMOro Mo3ra, ero MOKHO IIPEOZI0IeTh 3a CUET
OTHOCUTEJIBHO MPSAMOJUHENHOTO YBEJIUUYEHUsS BO3MOXKHOCTENH CKaHUPOBAHUS
Y MOJIETUPOBAHUA®L

Korza Mel foiiieM 10 TIOCIeIHE N CTyIeHU JIECTHUIIBI, TEPCIIEKTUBA OCYIIIECT-
BJIEHUSI KOMIBIOTEPHON MOZENU 4eJOBeYeCKOr0 MO3ra CTaHeT Oojiee SCHOI.
Kax TonBKO BAPYT MBI YCIBIIINM O BBICOKOIIPOM3BOAUTEIHPHOM CKAaHUPYIOLIEM
060pyI0BaHUU U CBEPXMOIIIHBIX KOMIIBIOTEPAX, TO ECTh TAKOM aImapaTHOM obec-
IeyeHNY, KOTOPOT'o He XBATaJlo, YTOOBI IPUCTYIIUTH K MOCAeZHEMY JTAIy MOJe-
JIUPOBaHUA B peajbHOM MaciiTabe, — ero MOsABJIeHUe TIOCTYKUT A1 HacC Ipej-
YIpeAUTeNbHBIM CUTHATIOM, YTO MBI T'OTOBBI BCTYIIUTD HA ITYTh ITOJTHOU SMYJIAIINN
T'OJIOBHOT'O MO3Ta U Yepe3 KaKoe-TO BpeMsI, BO3MOXKHO, OKa>KeMCs B 30He IeHiCTBHA
HCKYCCTBEHHOT'O MHTEJIJIEKTa YeJI0BEeYeCKOro ypoBHs. Ho eciu mociegHUM He-
JIOCTAIOUIVM 3BEHOM CTaHeT HeHpOMOJenUpOBaHUe, IIepexo/; OT HeB3paYHbIX
MPOTOTUIIOB K paboTarouieil MOZENU TOJIOBHOTO YeJIOBEYECKOTO MO3Ta MOXKET
ObITh Oostee pe3kuM. Torza mpeACTaBUM CIleHAPUH, 10 KOTOPOMY HEOXUAAHHO
06Hapy’KUBaeTCsI — MPHU BCeM M300MINU IIPOrPaMM /Jis CKAHUPOBAHUSA U ObI-
CTPOZAENUCTBYIOIUX KOMIIBIOTEPOB, — YTO MOZeau OUOJIOTrMYeCKUX HEHPOHOB
JIOBOJIBHO TPYZIHO 3aCTaBUTh paboTaTh NpaBUIbHO. KOHEUHO, MBI B KOHIIE KOHIIOB
CIIPAaBUMCS C 3TUM IJIFOKOM, U HalIu abCOMIOTHO GECIIOMOIIHBIE HEMPOMOEH,
IO TOU TIOPHBI OyATO OBbI ITPEOBIBABIIME B OOMOPOYHOM COCTOSTHUY ITOCJIE 6OJIBIIOTO
SMUJIENITUYECKOTO TIPUIIaZKa, 60Zpo U COrJIaCOBAaHHO BO3bMYTCS 3a ZIeJI0. B aTOM
ciIydae ycriexy He OyZieT peIecTBOBATh Jorasa Yepeia SMYJIAIUA MO3ra KUBbIX
OpraHU3MOB, YbH pa3Mephl TOCJIEeI0BAaTENbHO BO3PaCcTaloT — OT 4epBd /10 obe-
3bSHBI, 4 Hay4YHblEe U3BICKAHUS He OyZEeT CONPOBOXKAATh BEPEHUIA ra3eTHBIX
craTel, MpUPT KOTOPHIX COOTBETCTBEHHO YBEIUINBAETCA OT IIETUTA /10 KPYITHOTO
keris. TeM U3 Hac, KTO BHUMATEIBHO CJIEAUT 32 XOZOM COOBITHH, OYET ZOBOJBHO
TPYZHO 3apaHee OINpeJieIuThb, CKOJBKO ellle OCTAeTCs HeJeeCIioCOOHBIX HeHpo-
Moziesiel U KaK J0JITO IPUAETCS KAATh YCTpaHEeHUA epEKTOB; BPSZ JIX MBI Cpasy
[oiMeM, YTO 3TOT 3Tal y)Ke IPOHJeH U yUeHble CTOSAT Ha IIOPOre PelIalolnero
JoctkeHus. (Kak TOIbKO yzAacTcs OCYIIEeCTBUTDh 3MY/IALMIO TOJOBHOTO MO3Ta
YesIoBeKa, MOCIeAYIOT U APYTHE MOTEHIINATbHO B3PBIBOOIIACHBIE OTKPHITH S, HO MBI
OTJIOKHUM UX 00CYK/EHUE 10 YETBEPTOU TJIaBHI.)

VITak, MBI BUZAMM, UTO ZOIYCTUM CaMbI HEOXKUAAHHBIH CIIeHAPUH, aKe eCliu
BCe HCCIeZOBaHUA OYAYT MPOBOAUTHCS COBEPIIEHHO OTKPHITO. TeM He MeHee
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MIPOTpecc, CBSI3aHHBIM C TOTHOM SMYyJIsIIrel Mo3ra, BeposiTHee BCero 6yZeT UMeTh
BITOJTHE OTIpe/ieJIeHHBIE U TIOHATHBIE TPU3HAKH, TTOCKOJIBKY U3ydYeHHe 3TON Mpo-
6JIeMbI 3aBUCHT OT KOHKPETHBIX U JIOCTYITHBIX HAIIIEMY TOHUMAaHUIO TEXHOIOTUH,
TOrZla KaK XapaKTep PasBUTUS UCKYCCTBEHHOT'O NHTEJJIEKTA, OT KJIaCCHYECKOTO
[I0 YHUBEPCAJIBHOTO, 6a3UPyeTCs Ha TEOPEeTUIECKUX paspaborkax. Kpome Toro,
B oT/in4Me OT pa3BuTus VU, B cirydae ¢ 3arpysKoil pasyma Mbl MOJKEM C GOJIbIIei
YBEPEHHOCTHIO TOBOPUTH, YTO KOMIBIOTEPHAST MOZIENb MO3Ta BPAJ U OyzAeT
ocyllecTBUMA B GirkaiiieM 6yayineM (CKa)eM, B TedeHHe MATHAAIATH JIeT) —
M3-32 OTCYTCTBUS Ha CETOJHANIHUU JIeHb [laXKe MCXOJHBIX BEPCUM HEKOTOPBIX
HEOOXOAUMBIX CIOKHENIITHUX TEXHOMOTUIECKUX pa3paboTok. HampoTus, B OT-
HOIIIEHUY NCKYCCTBEHHOTO MHTEJIJIEKTA COBCEM He MCKJIIOUEHO, UTO, 8 NPUHUUNeE,
HEKWI 4eJOBEK MOjcem TIPOCTO B3STh M HAMKCATh MPOrpaMMy 3apojbima VU
[J1s1 0GBITHOTO COBPEMEHHOTO KOMITBIOTEPA, ¥ COOTBETCTBEHHO He UCKIIFOUEHO —
XOTs U MaJIOBEPOSITHO, — YTO T/le-HUOY/b KTO-HUOY/b pa3bepeTcs, Kak 9To ce-
JIaTh y)Ke B OJrDKaiiiiee BpeMs.

yCOBepLLIeHCTBOBaHI/Ie KOFHUTVBHBIX CMOCOOHOCTEN YenoBeKa

TpeTuii myTh CO3ZIAaHUA UHTEJTIEKTA, IPEBOCXOAAIIETO YETOBEYECKUH, ITO YIyd-
meHue GYHKITMOHMPOBaHUS OMOJIOTUYECKOT0 MO3Ta. B MpUHIIKIIE, TOT0 MOXKHO
65110 OB ZOCTUYD Oe3 MpUMeHEeHUsT TEXHOJIOTHH, a 3a cueT ceseKunu. OLHAKO
J06ast MOMBITKA 3aIYCTUTh KJIACCHYECKYIO IPOrPaMMYy €BIe€HUKH CTOJKHETCS
U C IOJIUTUYECKUMU, U STUYeCKUMHU IPenATCTBUAMU. Kpome Toro, /14 mosiyde-
HUSA CKOJIBKO-HUOYZb 3HAYMMBIX PEe3yJbTaTOB — €CJIU TOJbKO OTOOp He Oyzer
Ype3MEPHO CTPOTUM — MOTPeOyeTCcs MHOXKECTBO ITOKOJIEHUH. 3aI0JII'0 IO TOTO
KaK Takas IIporpaMma IpHUHeCeT IIJIOABI, YeJI0OBEYeCTBO B Pe3y/IbTaTe Pa3BUTHUA
OGUOTEXHOJIOTHH TOYYUT MPAMOI KOHTPOJIb HaJl TeHETUKOM U HeHpoOHoIoTHeH,
YTO CcZlelaeT HEHY>KHBIMU IIPOEKTEI 10 CeJIEKINHU toZieit. [IoaToMy MBI obpalnaem
BHUMaHUE Ha METO/bl, KOTOPblE IPUBEAYT K Pe3y/IbTaTy HaMHOTO OBICTpee:
Ha MPOTAXKEHUY KU3HU HECKOJIBKUX MOKOJIEHUH U Jja)ke OJHOTO0, — JJI OTOT0
€CThb MTOTEHI[NATbHbIe BO3MOXKHOCTH.

MpI Hay4YMJINUCH MOBHIIIATh CBOU MHAMBHU/AYyaJbHbIE [TO3HABATEIbHBIE, UIU
KOTHUTHUBHBIE, CTIOCOOHOCTH Pa3HBIMU CIOco0aMu, B TOM YHUCIIe He IpeHebperas
Y TPaUIIMOHHBIMH, HAIPUMep 00y4eHUEM U TPEHUPOBKOH. Pa3BUTHE HEPBHOM
CHCTEeMBbI MOXXHO YCKOPUTD 3a CUeT TaKUX HU3KOTEXHOJIOTMYHBIX METO/O0B, KakK
ONITUMM3AL¥s BHYTPUYTPOOHOrO M MJIaZIeHUYEeCKOI'0 NMUTAHUsA, YCTpaHeHUe
U3 OKpY’Kalolel cpe/ibl CBUHIIA U IPYTUX HEUPOTOKCUYHBIX 3arpA3HEHUN, YHU-
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YTOXKEHUeE [TapasuToB; obecIiedeHre TOJHOIEHHOTO CHA U GU3MYECKON HAarpy3KH;
npodunakTuka 3ab0JeBaHUN, BAUAIOMINX Ha YMCTBEHHYIO JeSITEIbHOCTH.
BesycoBHO, KaXk/i0€ CPe/ICTBO U3 [TePEYUCTIeHHBIX IIOMOTaeT Pa3BUTHIO KOI'HU-
TUBHBIX QYHKIIUI, XOTs, CKOPee BCero, 3HaYMMOCTD yCIleXa CIUIIKOM He3HauH-
TesbHA, 0COOEHHO B 00IIeCTBAX, I7le IETH YIKe MTOIYYaloT BIIOJIHE KaueCTBEHHOe
nuTaHuve u obpasoBanue. J[elicTBYs JUIIb TAKUM 06pa3oM, MBI BPS/ JIU CyMeeM
Pa3BUTH B KOM-HUOY/Ib MOIIHEIN CBEPXUHTEJJIEKT, HO CBOIO IIOCUJIBHYIO JIENITY
3TU METOZBI BCe-TaK{ BHOCAT, B YACTHOCTH, C UX IIOMOIIIBIO MBI yIydlllaeM II0-
JIOXKEHVE MaJIOUMYIIUX U PacIIupsieM B MUPOBOM MacuITabe BO3MOXXHOCTH /I
MTOSIBJIEHU S OZIapEeHHBIX JToZiei. (PacmipocTpaHeHHOU TPO6IeMO MHOTHX 6€/THBIX
CTpaH, He UMEOIINX BbIX0/Ia K MOPIO, OCTAETCA CHIKAIOIUKCA Ha IPOTAKEHUU
JKU3HU YPOBEHb MHTEJIEKTYAJbHBIX CIIOCOOHOCTEN n3-3a Aebunura oga. Cu-
Tyanus abCoI0THO HellpueMJeMasi, TOCKOIbKY B Hallle BpeMs BOIIPOC PellaeTcs
KpaliHe IPOCTO — 3TO oborameHHas HOL0M CTOJIOBAsI COJb, KOTOpasi MO CTOU-
MOCTHU JJOPOXXe OOBIYHOM BCErO HAa HECKOJBKO IIEHTOB Ha OJHOTO YeJIoBeKa
B rog’*)

Bosbiero addekTa yaaeTcss JOOUTHCA € TOMOIIBI0 MeAUKO-OMOTOTUYECKUX
cpezcTB. B HacTosAIIee BpeMsA MOABJIAIOTCA JIeKapCTBEHHBIE MIpernaparsl, CIo-
COOHBIE, KaK YTBEPXKJAIOT, YIy4IIaTh MaMATh, KOHIIEHTPAILNI0 BHUMAaHUA
Y YMCTBEHHBIE CUJIBI — I10 KpaliHel Mepe, HEKOTOPBIM OHM moMoratT®. (Pa-
6o0Tas HaJ dTOW KHUTOMU, f 3ampaBisAicsa Kobe U MOAAEePKUBAJ CUIbI HUKO-
TUHOBOM XXBauKou.) /leicTBEHHOCTbh CETrOAHANIHUX JIeKaPCTB, CTUMYIUPYIOIIUX
YMCTBEHHBIE CITOCOOHOCTH, BeCbMa HeCcTabuibHa, OTHOCUTENbHA U MHOTUMU
OTPUIIAETCS; BIOJHE BEPOSITHO, OYAYIKie HOOTPOITHbIE CPE/CTBA, NN HEHPO-
MeTaboJINYeCKHe CTUMYJIATOPHI, HAYHYT OKa3bIBaTh OOJIbIIE ITOMOIIU U 06-
JlalaTh MEHBIIUMY MOO60YHBIMY 3 dekTamMu®®. OfHAKO BPSI/ JIU CTOUT YIIOBATh,
YTO KOTZa-HUOyAb NMPUAYMAOT XMUMUYECKUN Npemnapar, KOTOPBIH, OYAy4u
BBeZIEH B 3/I0POBBIM MO3T, 06eCIEeUYUT Pe3KUN CKAavYOK MHTEJJEKTYaJlbHBIX
CIOCOOHOCTEN YesoBeKa, — KaK ¢ HEBPOJOTUYECKOH, TaK M DBOJIOIMOHHOU
TOYEK 3PeHUs 3TO Ka)KeTCs HeMpaBAonoA06HbIM?”. KOTHUTHUBHAS A€ATETbHOCTh
MO3ra 4eJI0BeKa 3aBUCUT OT XPYIIKOH rapMOHUY MHOTUX GaKTOPOB, 0COOGEHHO
Ha KPUTHUYECKU Ba’KHOW CTaZU¥M 3MOPHOHATIBHOTO Pa3BUTHUS, [I03TOMY JJIA
yIy4YLIEeHUs TAKOW caMOOPTaHU3YIOIIENCs CUCTEMBI, KaK GYHKI[MOHAIBHOCTD
Mo3ra, morpebyeTrcsa cKopee He MPUMHTHUBHASA IIOAKOPMKA HEKUM 3eJIbEM,
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a obecrieyeHue ee GepeXXHBIM 6aTaHCOM, TOHKOM HAaCTPONKON U THIATeJbHOU
KyJIbTUBAIUEN.

Bosee MouIHbIE MHCTPYMEHTHI MBI ITOJIYIUM C IIOMOIIBIO0 TeHETUYECKUX Ma-
HUIYJIALWUH, He oarasach Ha leficTBHE ICUXOTPOIHBIX JIeKapCTBEHHBIX CPEJICTB.
BepHeMcs CHOBa K H/iee reHeTHYeCKOro oTbopa. BMecTo NONBITOK BHEJAPATH
eBreHHuYeCcKue IMpOorpaMMbl, KOPPEKTHUPYS CXeMBI CKPEIIMBaHU A, MOXKHO UCIIONb-
30BaTh MeXaHU3MBI KJIETOYHOTO 0TOOpa Ha YpPOBHE SMOPUOHOB U rameT>®. B xo1€
IIPOLIe/IY PBI 9KCTPAKOPIIOPAIBLHOIO OIIoZ0TBOopeHN (OKO) nepes uMIIaHTaIe
9M6pUOHA yiKe TPOBOAUTCS FreHETUYEeCKasI ANArHOCTUKA, YTOOBI BBIIBUTH MOHO-
reHHble HapylleHUs BpoZe 60jye3HW XaHTUHITOHA U NIPe/pPaCIONIOKEHHOCTh
K HEKOTOPBIM pa3BUBAIOUIUMCA B 60jiee MO3JHYE TEPUO/BI KU3HU YeTOBeKa 3a-
60JIeBaHUAM, TAKUM KaK pPaK MOJIOYHOM Kese3bl. [eHeTUUEeCKYI0 AUAarHOCTUKY
WCIOJIB3YIOT AJIAA OIIpeie/IeHU TToJ1a Oyayinero pebeHKa, a Tak)Ke JJiA CpaBHEHUS
TUIIA YeJIOBeUYeCKUX JeHKOIUTapHBIX aHTUTE€HOB C JAHHBIMU €T0 POZHBIX OpaTa
WJIU CECTPBHI, 10 OTHOILIEHUIO K KOTOPHIM OYAYIIUil HOBOPOXKJAEHHBIN MOXKET BbI-
CTYIIUTD JOHOPOM CTBOJIOBBIX KJIETOK, €CJIM OHU OOJIBHEIY. 3a c/leIyIoNre 1eCATh
WY ABAZJIATD JIET 3aMETHO BBIPACTET KOTUYECTBO HAKTOPOB, KOTOPbIE MOXXHO
OyZeT MCIOIb30BaTh B KaueCTBe KpUTepUeB 0TOOpa — KaK MO3UTUBHOTO, TaK
Y HETaTUBHOT'0. 3HAYMMBIM (GaKTOPOM IIPOrpecca TeHeTHKHY ITOBeAEeHUS ABIIAIOTCS
OBICTPO CHIMKAIOIIMeECs 3aTPAThl HA T€HOTUIIMPOBAHKUE U CEKBEHUPOBAHUE re-
HOMa. Y Hac Ha IJasax IOoABJIAeTCA BO3MOXHOCTH IIPOBOAUTH KOMIIJIEKCHBIN
aHaIN3 XapaKTepUCTUK BCEI'0 TeHOMA, YTO 3HAUUTEIbHO 000TaTUT HAIIY 3HAHUSA
9JIEMEeHTOB IreHETUYeCKON apXUTeKTYphl, OTBedalollell 3a MBICJUTEIbHYIO U I10-
BeZIeHYECKYIO IeATETbHOCTD YenoBeKa*’. DTo JacT BO3MOXKHOCTH UCIOIb30BaTh
B KavyecTBe KpUTepUs 0TOOpa JI0OYI0 YePTY JIUYHOCTU, HE OTHOCAILIYIOCA K Ha-
CJIeICTBEHHBIM, B TOM YHCJIe KOTHUTUBHEIE cltocobHOCTU. [l oT60pa aM6pro-
HOB He TpebyeTcs MIyOOKOro MOHMMAaHUA IPUYHMHHO-CJIEACTBEHHBIX CBA3€H,
KOTOpBIE B pe3ysbTaTe CI0KHOI'0 B3aUMOJEHCTBUA MeX/y F'eHaMU U OKPYy»Kalo-
mel cpesoll MIPUBOAAT K TOMY WJIM MHOMY GEHOTHIY, — HeOOXOAUMO JHUIIb
UMeTh reHeTUYeCcKHe JaHHble (IpaBJa, MHOT0), KOPPeJUPYOIe C UHTEPECYIO-
MU UCCIIefloBaTesel pu3HaKaMu.

MoKHO cZleslaTh HEKOTOpble OPUEHTHPOBOUHEIE OLleHKHU K03dQUIINeHTOB
MaKCHUMaJbHOI'O IIPUPOCTa, KOTOPbIe IOMy4aloTCsA IPU Pa3IuYHBIX ClLieHapuax
oTbopa*.
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Ta6nunua 5. MakcumanbHbIli NpUpocT KoadoduureHTa ymcteeHHoro passutusa (1Q)
B pe3ynbTaTte Bbl6Opa 13 pa3HOro Konmyectsa sMo6prmoHos*

OT60p HOononHutenbHbie 6annbl IQ

1un32 4,2

1un3 10 11,5

1 13 100 18,8

1 13 1000 24,3

5 nokoneHur no 1 ns 10 < 65 (kaxpoe cnepytollee NokoneHve gaet

MEHbLUWI NPUPOCT)

10 nokoneHun no 1 13 1 < 130 (kaxpoe cnepyiollee NokoneHne gaet
MEeHbLUNA NPUPOCT)

CymmapHbIi npegen (C y4eTom CnoXKeHua 100 + [< 300 (kaxkgoe cnegytolee nokone-
BCEX BAapVAHTOB, ONTUMM3MPOBAHHBIX C TOY- | HUE fAaeT MEHbLINA NPUPOCT)]
K1 3p€eHNA KOTHUTMBHBIX CMOCOBHOCTEN)

B Tabs. 5 mokasaH 0XKulaeMBIi POCT UHTEJIIEKTYaIbHbIX CIIOCOOHOCTEN B 3a-
BUCHMOCTH OT pasMepa IOMyJAINUYA, B KOTOPOM MPOU3BOAUTCI OTOOP, UCXOAS
U3 NpeANoNOKeHU, YTO AOCTYyIMHA BcA MHPopMaIusa o6 obIieM KoIudecTBe
aZZIUTUBHBIX F'eHEeTUYEeCKMX BapUaHTOB, JIeXKallluX B OCHOBe HacjJeLyeMOCTHU
unTesekTa. (HenmomHas uHbopMarysa cHU3UT 3G GEKTUBHOCTD CEJIEKITNHU, XOTS
U He B TOU cTeleH!U, KaKk MOXKeT II0Ka3aThCs HelocBsAlleHHbIM*Y.) HeyzauBuTe1bHO,
4TO OoTO6Op U3 GOJBIIET0 YUCTa SMOPUOHOB /aeT JyYIlre pe3yJabTaThl, XOTs
U He TIPSAMO IPOIMOPLHOHANBHO: BEIOOP U3 CTa SMOPHOHOB He B IATHAECAT pa3
MpeANoYTHUTENbHEEe BEIOOpA U3 ABYX™Y.

VIHTepeCHO, UTO CHUXKEHNE ITpHpocTa K03 PULIeHTa YMCTBEHHOT'O Pa3BUTHA
3HAYUTEJIbHO MEHbIIE, KOT/Ia Pe3y/lbTaThl 0TOOPA OTPaXKalTCsA Ha CIeAYoLleM
mokosieHnH. TakuM 06pa3oM, ropaszio JyUIIui pe3yabTaT MoJydaeTcs, eCJIU I0-
cnenoBaTenbHO oTOMpaTh 1 u3 10 Ha MPOTSIKEHUU JECATH MOKOJIeHUM (Korga
KaXKZoe ceZyIollee MOKoJEHNEe COCTOUT U3 OTOOPAaHHBIX Ha IIPEABIYIIEM STATIE),
yeM ecyiu ofuH pa3 BeiOpaTh 1 u3 100. EcTecTBeHHO, ITaBHas mpobieMa moce-
JI0BaTeJbHOr'0 OTOOpa B TOM, UYTO Ha Hero Tpebyercs Gosblie BpeMeHH. Eciau
Ha Ka)XbI{ 9Tall HY)XHO ABaJAlaTb—TPUALATE JIET, TOTAA AaKe MPOeKT U3 HATU
rocjie[JoBaTeIbHBIX MTOKOJMIeHN M 3akoHYUTCA B cepeguHe XXII ctonetusa. Ckopee
BCEro, K 3TOMY BPEMEHHU YeJIOBEUYECTBO JOCTUTHET yCIlexXa C IOMOIIbI0 6osee
MIPSMBIX ¥ MOIITHBIX METO/IOB I'eHHOM MHXKeHepUH (He TOBOPs y2Ke 06 MCKYCCTBEH-
HOM HMHTeJJIEKTe).
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[IpaBza, noaBuiach HoBad Uzesd, KOTOpasa CMOXKeT 3Ha4UTeIbHO YBEJIUYUTh
6J1aTOTBOPHYIO POJIb T€HETUYECKOTO CKPUHUHTA Mepe] UMIJIaHTAI[UeH, ecu
OyzeT rccieoBaHa HAaCTOJbKO, YTO OyZeT MpUMeHEHA K YeJI0BEKY, — 3TO I10-
JIy4eHUe )KU3HECTTOCOOHBIX CTIEPMATO30UI0B U STHIIEKJIETOK U3 CTBOJIOBBIX KJIe-
TOK 3MOpuoHa*®. C MOMOIIbIO 3TOT'0 METO/Ia Y3Ke OBLIO MONTy4YeHO GepTUIBHOE
ITIOTOMCTBO MBIIIEH U YesoBeuecKre raMeTonoo0HbIe KaeTKu. [1o cyTH, BIle-
peau ellle MHOT'O HEPELIEHHBIX HAYYHBIX IIPOOJIeM, M KAK MUHUMYM IPEJCTOUT
MMOBTOPUTH IOJyYeHHbIE Ha MBILIAX PEe3yJbTaThl, HO YK€ Ha JIO/AX, n36exKan
IIPU 5TOM 3IIUTeHeTHUYEeCKHUX OTKJIOHEHUU B MOTyYEeHHBIX JUHUAX CTBOJOBBIX
kJeToK. Ilo MHeHuIo ucciaegoBaTtensa Kanyxuko Xasacu, peliuTh 3TU 3aJa4du
JJI KJIETOK YeJIOBeKa YAACTCSA «MOXKET OBITh, JIET Uepe3 1eCATh, & MOXKET OBbITh,
yepe3 MAThAECAT»Y.

C rameTamu, TOJTYyYeHHBIMU U3 CTBOJIOBBIX KJIETOK, y JIFOOOM CYNpYKeCKOU
mapel OKaXkeTcs Topaszio 60JIblile BO3MOXKHOCTEH /s BeI6opa. Ceifuac mpu mpo-
BegeHny DKO 0OBIYHO CO3/IaI0T MEHbIIIE AeCATH IMOPUOHOB. B cyyae monydeHus
raMeT U3 CTBOJIOBBIX KJIETOK BCETO HECKOJIBKO KJIETOK JIOHOPA MOTYT OBITH IIpe-
BpaleHbl B IPAaKTUYECKHU HEOTPAaHUYEHHOE YHCJIO FaMeT, SMOPHUOHEI 13 KOTOPBIX
O6yZyT TIOABEPTHYTHl F€HOTUMUPOBAHUIO U CEKBEHUPOBAHUIO, YTOOBI BHIOpPATH
HauboJIee MHOTOObeIaroniye 11 UMIIAHTAlluY. B 3aBUCHMOCTH OT CTOMMOCTH
MOATOTOBKY ¥l CKPUHHMHTA O/HOT'0 SMOPHOHA 3Ta TEXHOJIOT U CIIOCOOHA OIIY THMO
YBEJIMYUTH CeJIeKTHBHBIE BO3MOXXHOCTH, OKa3bIBalolrecs B PaCIOpAKeHUU Po-
AUTesed, KoTopble BhiOpaiu nmporeaypy SKO.

Ho ropaszo BaxkHee Apyroe: MeTo/ OJYYEHUA TaMeT U3 CTBOJIOBBIX KJIETOK
IIO3BOJIUT IOTPATUTh Ha OTOOP M3 HECKOJbKUX ITOKOJIEHUM ropasZio MeHbIIe
BpEMEHU, YeM TpebyeTcs /A CO3peBaHUs YeJOBeKa, MOCKOIbKY MpeAnoiaraeT
HCIIOIB30BAaTh UMEPAMUBHYI0 ceJleKUUto IMOPUOHO8. DTa IPOLeAypa COCTOUT
W3 OIpe/ieJIEHHBIX 3TAIoB*e,

1. TeHOTMIUPOBaHUE U OTOOP A3MOPHUOHOB, 06JIaJAIONIUX HAWIYYIIUMU He-

00XOZUMBIMH I'eHETUYECKUMHU XapaKTePUCTUKAMU.

2. V3BreyeHue U3 3TUX SMOPHUOHOB CTBOJIOBBIX KJIETOK U IpeBpallieHue UX

B CIIEpPMAaTO30U/ U ANIIEKIEeTKY, CO3peBaIOLIyI0 B TeYeHUe IIeCTH MecAIleB
WIU Jaxke MeHee®,

3. OmnozoTBOpeHUe AUIEKJIEeTKU CIIepMaTO30MA0M U MOJydYeHUe HOBBIX

3MOPHOHOB.

4. TloBTOpeHHe 3TOro IMKJA /0 HAKOIJEHUA 3aMETHBIX I'eHeTHUYeCKUX

U3MeHeHUH.
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TakuM crtoco60M MOXKHO OCYIECTBUTDH OTOOP U3 ZeCATH U 60JIee TOKOIEHUH
BCEro 3a HECKOJIBKO JieT. (DTo foJsras U Joporas MpoleAypa, OfHAKO ee JoCTa-
TOYHO TIPOBECTH JIMIIb OJUH Pa3, a He MOBTOPSATD JJIs KaxAoro pebenka. Uto-
TOBYIO COBOKYITHOCTbD KJIETOK MOXKHO Oy/IET UCIIOIb30BaTh JJIs TIOJTYUYEHU OUeHb
6OJIBIIIOr0 KOJTUYECTBA Yy YIIeHHBIX 3MOPHUOHOB.)

Kak BugHO u3 Tabs1. 5, cpedHull YpOBEHb MHTEJIEKTA JIIOAEH, POAUBIINXCS
B pe3yJbTaTe TaKoro 0T60pa, MOXKET OBITh OYEHb BEICOKMM, BO3MOXKHO, PABHBIM
WU Jaxke TIPeBOCXOAAMMNM YPOBEHb CaMBIX M'eHHAIbHBIX IIpeZicTaBUTe el de-
JIoBeyecKoro poga. Mup, 3HaunTe/NbHasA 4acTh HaceJeHUs KOTOPOr'O COCTOsAIa
OBl U3 JIIOJIel TAaKOTO MHTEeJJIEKTYaJIbHOTO PA3BUTUSA, MOT OB — IIPU HAJTUYUU
COOTBETCTBYIONIEH KYJIbTYPbI, 00pa30BaHUs1, KOMMYHUKAIIMOHHON NHPPACTPYK-
TYPBI — MPEACTABIATH COO0M KOJJIEKTUBHBIM CBEPXPA3YM.

BoszelicTBUe ceeKIu SMOPUOHOB Ha Oy/yIiee Bce-TaKU MOXKET ObITh U OCTIa-
6seHO, 1 oTCpoueHO. CyllecTByeT OMOJIOrMYecKr Hen36eXHBIM BpEMEHHOM JIar,
CBA3AHHBIN C Pa3BUTHEM 4YeJiOBeKa: MPOHieT KaKk MUHUMYM /J[BaJllaTh JieT, ToKa
0TOOGpaHHBIE SMOPUOHBI IPEBPATATCA B JIIOEH, JOCTUTIINX TTPOU3BOAUTETBHOTO
BO3pAacTa; elrle 6oJIbIle BpeMeHU MTOHAA00UTCsI, YTOOBI OHU CTaIM 3aMETHOHN 4aCThIO
CBOel colnaibHOM cpefibl. Boslee TOro, Aajke ec/iv TeXHOIOTUs OyZAeT JoBeeHa
JI0 COBEPIUIEHCTBA, TOTOBHOCTb OOILIECTBA NMPUHATH TAKUX JIIOAEH MOXKET OBITh
OYeHb HU3KO. B HEKOTOPHIX CTpaHax OHU BOOOIIIE OKaXKyTCs BHE 3aKOHA — Ha OCHO-
BaHUU 3TUYECKUX COOOPaKeHUH WU PETUTUO3HBIX Tpaauiuii®. Jlaxe mpu BO3-
MOKHOCTH BBIOOpa MHOTHE IIaphl BCE PABHO IPEANOUTYT €CTECTBEHHBIHN criocob
3auatust. Ho mpusatue DKO nocTeneHHO HAYHET BO3PAcTaTh, €CJIU CTAHY T IIOHATHBI
IIPENMYIIECTBA 3TOM IPOLEeAYPhl, U Mpex/Je BCETO OCHOBHAsA — daKTHdecKas
rapaHTHs, YTO peGeHOK OKa)XKeTCs O4eHb OZJapEHHBIM U JIMIIIEHHBIM '€ HETUYeCKOH
MIPeAPAaCIONIOKEHHOCTH K 60Ie3HAM. B OAepKKY TeHeTHIecKoro oToopa OyayT
TrOBOPUTH HEBBICOKME 3aTpaThl HA MeAUIIMHCKUE MAaHUNYIALNN U OXUJaeMble
B JajbHEHIIeN KU3HU BBICOKUE Z0XOABL. [10 Mepe TOTo Kak IpolieAypa HavyHET
II0JIb30BAThCSA BCe OOJIBIIEH ONYIsIPHOCTHIO, 0COOEHHO Cpeu SIUTAPHBIX CI0EB
obI1ecTBa, MOXKET MTPOU3OUTH KYJIBTYPHBIN CABUT B HOPMaX BOCIIUTAHUSA — B Pe-
3yJBTaTe BhI60OP B 110163y DKO cTaHeT CBUAETENBCTBOM OTBETCTBEHHOT'O OTHOIIIEHU S
JII0/Iell K CBOMM POJUTENTBCKUM 00S3aHHOCTSIM. B KOHEWHOM CYeTe /laXke CKEIITUKHU
oAy TCs MoJie, YTOOBI UX JIETHU HE OKA3aJUCh B IIPOUTPHIIIHOM IIOJOKEHUHU
I10 CPABHEHMUIO C «yIy4IIeHHBIMU» YaZlaMH UX Ipy3eli 1 KoJiter. HeKoTopble CTpaHb
MOTYT BBECTU MaTepHaIbHOE CTUMY/IMPOBAHUE C IIeJIbIO TOOYAUTh CBOUX TPaKAaH
II0JIb30BAThCA IPOLEAYPOI TeHeTHYeCcKoro oTbopa s MOBHIIEHU KadyecTBa
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«JeJIOBEYECKOT0 KallNTaIa» WIN YKPEIUIEHU I0JITOCPOYHO COIIMAaIbHOM CTabUIIb-
HOCTH, WCIIOJb3YS B Ka4eCTBe KPUTEPHEB 0TOOpA TaKue YepThI JIUYHOCTH, KaK
IIOKOPHOCTB, TOTOBHOCTD ITOJYUHATHCS, CMUPEeHHe, KOHPOPMU3M, HECKJIIOHHOCTh
K PUCKY U MaJoAylIle, — eCTeCTBEHHO, KyJIbTUBUPOBAHUE TAKUX MOMYIAIUN
OyZeT IPOUCXOAUTD 3a IIpeJielaMU MPaBAIIHUX KJIaHOB.

YcuneHne MHTEIEKTYaJIbHBIX CIOCOOHOCTEN YesloBeKa OyZeT TaKKe 3aBUCETh
OT CTelleHW O0TO0pa MMEHHO KOTHUTHUBHBIX MPU3HAKOB (cM. Tabs. 6). TeMm, KTO
PELIUT BOCIOIb30BaThCA MPOIeypoii 0TOopa SMOPHUOHOB B TOM Ml MHOM dopMe,
IpuzieTcs pelaTh, KaK pacnpeieJuTbh UMEOIIUNCA B UX PyKax MOTeHIual, 110-
CKOJIBKY UHTEJJIEKT B HEKOTOPOH CTelleH! BCTYIUT B KOHKYPEHIIUIO C APYTUMU
He MeHee XXeJaHHBIMU CBOMCTBAMU: 3ZJ0POBbEM, KPacoTOM, 0cOO0I MHAUBUAY-
QJIBHOCTBIO U GUBUIECKOU CUION. [IPUNATH K pa3yMHOMY KOMITPOMUCCY ITO3BOJTUT
WUTepaTUBHBIN XapaKTep 0TO0pa SMOPHUOHOB, C KOTOPHIM CBA3aHbI 3HAYUTEIbHbIE
CeJIeKTUBHBIE BO3MOXXHOCTH U 61arozapss KOTOPOMY OYZeT OCYIIeCTBIATHCS 110~
CJleZIoBaTeIbHBIM CTPOrUii 0TOOP Ha OCHOBAHUU HECKOIBKUX KpUTepreB. OfHAKO
9Ta Ipoleaypa MpuBeJeT K pa3pylleHUI0 IPAMOIN reHeTUYeCKOH CBA3U MEXIY
POAUTENAMU U IETBMH, YTO MOXKET HeraTUBHO CKa3aThCs Ha BOCTPEOOBAHHOCTH

OKO BO MHOT'HX IIUBHJIM3AIMOHHBIX KYJIbTypax>l.

Ta6nuua 6. Bo3mMoXHOe BAVAHME FreHEeTNYECKOro 0T6opa Npu PasfnYHbIX CLEeHapUaX>?

MpuHaTtne «9KO+». Bbi6op | «ArpeccuBHoe | «AiiLo U3 npo- «ATepauioHHbIN
TexHonorum | 1 ns 2 asm6puo- | SKO». Bbi6op 1 | 6upKu». Bbi6op 1 | oT60p 3M6pMo-
HOB (4 6anna) n3 10 sm6puo- | ns 100 asm6puo- | HoB» (100+ 6an-
HOB (12 6annos) | HOB (19 6annoB) | noB)
«B nckntoun- | CoumanbHo HU- CoumanbHo HU- | «YcoBepLueHcTBO- | Jliogn 13 oTo-
TeNbHO pefl- | UTOXHO, Mo- YTOXKHO, MO- BaHHbIe» NIIOAN 6paHHbIX SM6pYIO-
KOM Cilyyae» | CKOMbKY pe3yfib- | CKOMbKY pe3ynb- | GopmMupytoT 3a- HOB 3aHVMatoT
MpwHa- TaT BUAEH TaT BUAeH METHOE MEHbLUVH- | JOMUHUpYoLWme
™me — Ha YpOBHe OfHO- | Ha YPOBHe OfHO- | CTBO Ha NO3ULKMAX | NO3UUMK B cpene
~0,25% ro NOKONeHuA. ro NOKOJIEHUA. C BbICOKUMM Tpe- yueHblX, afiBOKa-

HeopnHo3HauHoe | HeopHO3HauHoe | 6OBaHMAMM K KO- | TOB, Bpauew, UH-
obLiecTBEHHOE obLecTBeHHOe HUTMBHbIM CMO- XeHepos. VHTen-
MHeHVe 6epeT MHeHue 6epeT cobHoCTAM NeKTyasnbHbIN
BepX Hap He- BEpX Hap He- peHeccaHc?
npeas3ATon npeaBs3ATon

OLEeHKON npsA- oLeHKoN npsa-

MbIX nocneg- MbIX nocneg-

CTBUN CTBUN
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MpuHaTve «3KO+». Bbi6op | «ArpeccuBHoe | «AiiLo U3 npo- «ATepauioHHbIN
TexHonoruu | 1 u3 2 asm6puo- | SKO». Bbi6op 1 | 6upKu». Bbi6op 1 | oT60p 3m6puo-

HOB (4 6anna) n3 10 sm6puo- | us 100 sm6puo- | HoB» (100+ 6an-

HoB (12 6annoB) | HOB (19 6annoB) | nos)

«Mpenmyuye- | HesHauutenbHoe | bonblias gona JTiogn 13 otobpaH- | «[Moctyenose-
CTBEHHO BnvAHVe. He- «YNYULIEHHbIX» HbIX SMOPVOHOB yecTBO»*
anuTapHble | 6oNbLION KOTHW- | cTyaeHToB [ap- | 3aHMMaloT AoMU-
cnon» TUBHbIN cABUT Bapga. Bropoe HUpytoLwye nosu-
MpurHa- B MEPBOM MOKO- | MOKOJIeHMe JO- | UuK B cpefie yJe-
Tme — 10% | neHuun B coyeTa- | MUHMPYET B MPO- | HblX, 3ABOKaTOB,

HMK C OT6OPOM deccunax ¢ BbICO- | Bpayel, NH>KeHe-

Mo npu3sHaKkam, KmMu OB y>e B MepBOM

He nMerLLM TpeboBaHVAMN NMOKONEHUN

OTHOLUEHWS K UH- | K KOTHUTVIBHbBIM

TENneKTy, Ans CNocobHOCTAM

dopmrpoBaHus

OLLYTUMBIX Npeu-

MyLLECTB Y MeHb-

LUIMHCTBA Hace-

neHuva
«HoBas Hecnoco6HOCTb | 3HaumnTenbHbIN B nepsom nokone- | «[loctyenose-
HopMma» K 0byyeHuto POCT HayUHbIX HUK 1Q KaK y Bbl- 4yecTBO»
MpuHa- BCTpeyvaeTcsa YCMEXOB, BbICO- | AAIOLMXCA YUEHbIX
™me — y OeTel ropasfio | Kue foxopdbl. BCTpeYaeTcsa B fe-
> 90% pexe. Bo BTopom | Bo BTOpOm no- CATKN pa3s valle.

MOKOMEeHUN KO- KorneHun MHoro- | Bo BTopom noko-

JINYECTBO NIIOAEN | KpaTHOe yBenu- | NIeHnn — B TbiCA-

c 1Q Bblwwe cpea- | yeHure uncna ym pas valye

Hero yBenunuu- niopel C BblCo-

nocb B ABa pas3a | kum 1Q

C nanbHEHIIUM Pa3BUTHEM e HOMHBIX TEXHOJOTUM MOXKET MOSIBUTHCS BO3-
MOXXHOCTh CUHTE3MPOBaTh F€HOMBI B COOTBETCTBUHU C 3aJaHHOMU creruduKa-
e, ¥ ToTZa HaZloOGHOCTh B GOJBINKNX 3amacax dSMOPUOHOB oTnazZeT. CeroaHs
ele HeBO3MOYKHO CMHTE3HUPOBAaTh FeHOM YeIOBeKa I[eJIMKOM W HCII0Ib30BaTh
€ro B PempoAyKTUBHBIX I[eNIX — He B IOCJeJHIOI odepeab K3-3a MOKa
HepaspelleHHbIX TPYAHOCTEH ¢ MPaBUJbHBIM Te€UYeHUEM DIMUTeHEeTUUIEeCKUX
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npoiieccoB®, — xoTs cunTte3 JHK ye cTas o6BIYHBIM HalpaBJIeHUEM OUO-
TEXHOJIOTHH U MOYTHU MOJTHOCThIO aBTOMaTU3HUpoBaH. KorZla reHOMHas TeXHO-
JIOTHSI JOCTUTHET BHICOKOT'O YPOBH S, MOXXHO 6yeT KOHCTPYyHUPOBaTh dMOPUOH
C WZeajlbHO TOYHBIM COOJIOZIEHNEM HYXKHOTO COYEeTaHUS T€eHEeTUUYECKUX MC-
XOJIHBIX TAHHBIX 000UX poAuTesei. [IoASBUTCSA BO3MOXHOCTD TaKKe J00aBUTh
TeHBI, OTCYTCTBYIOIINE Y HUX, B TOM YHCJIe aJlJIed, ZOCTaTOYHO PEJKO BCTpe-
Yalonuecs B MOMYJAIMKA, HO CITOCOOHBIE OKa3aTh 3aMeTHHIM 3pdeKT Ha Kor-
HUTHUBHBIE CITOCOOHOCTHU pebeHKa®.

[Tocyie yCmenrHoro CUHTE3a YeJOBEUYECKOTO reHoMa OAHOM M3 JOCTYITHBIX
omepanuil CTaHET TeHeTHU4YecKas JuarHocTuka sMmopuoHa. (IIpubIU3UTHCA
K 9TOMY criocobeH TaK)Ke UTepalMoOHHBIM 0TOOP SMOPUOHOB.) B KaK[0M 13 HaC
UAYT MyTallu¥, BO3MOXKHO, COTHU MYTallli, CHHXKAPIMUX d2GPEKTUBHOCTD
PasIUYHBIX KJIETOYHBIX IpolieccoB®®. D dekToM KakZoh OTAeIbHON My Tal[uu
MOKHO ObI1710 6B TpeHeOpeyb (M MO3TOMY OHA TaK MeJJIEHHO yAaasIeTCs U3 MyJa
reHOB), HO BCe BMeCTe OHU MOT'YT Cepbe3HO BJIUATH Ha HAIY JKU3HECITOCO6-
HOCTh”. HAWBUyaTbHbIE PA3JUUYUs B UHTEIEKTYaJbHBIX CIIOCOOHOCTAX
MOTYT OBITh B 3HAYUTEJIbHOW CTENEHU CJIEJICTBUEM PA3HUIIBI B KOJUYECTBE
U TIPUPOJie TAKUX JIUIIb CJErKa OMAaCHBIX ajljieseil, KOTOpble HeCceT KaK/bli
U3 Hac. B Xozie cMHTe3a reHa Mbl MOKEM B3STh T€HOM 3MOPUOHA U CKOHCTPYH-
pOBaTh TaKyl ero BepCUio, KOTopas OyZAeT JUIllleHAa TeHETUIECKOTO «IIyMa»
HaKOILJIEHHBIX My Taliuii. HaBepHoe, 3TO MPO3BYUYUT MIPOBOKAIIMOHHO, HO JIIOJHU,
CO3/laHHBIE U3 TAaKWUX IMPOBEPEHHBIX F€HOMOB, MOTYT OKa3aThCs OoJiee «Ha-
CTOAIIMMU», YeM BCe JKUBYIIME Ha IJlaHeTe ceivac, MOCKOMIbKY OyAyT mpea-
CTaBJATH COOOW MeHee MCKaXKeHHYIO BepCcHUI0 4yesoBeka. He Bce oHM OyayT
TOYHBIMU KOTUSAMHU APYT APYTa, MOCKOIbKY JIOAU CUJIBHO OTINYAIOTCA reHe-
TUYECKH, JaKe eCIU He 6paTh B pacueT BpeJOHOCHBIe MyTanuu. Ho ¢peHOTH-
MTUYEeCKUM OTPaKeHeM 0CBOOOK/IEHHOT'O OT HeKeJlaTeNbHBIX My TaI[Uil reHoMa
MOXKeT OBITh HCKIIUUTENbHOE PU3NUECKOE U TICUXHUYECKOe COCTOSTHUE YesIo-
BEKa, €ro MPEeBOCXO/ICTBO B TAaKHUX IMOJUTEHHBIX 00JIACTAX, KaK WUHTEJJIEKT,
COCTOSIHUE 3/0POBbS, CMEJIOCTh U BHEITHOCTR ®. B KauecTBe OTZaleHHON aHa-
JIOTUM MPUBeY 06001eHHBIE TIOPTPETHI JIIOIeH — TaK Ha3bIBaeMble YCPeAHEH-
HBbIe JIUIA, IPU COCTABJIEHUU KOTOPBIX YCpeAHAITCA ZAepeKThl MHOXKEeCTBa
HaAJIOXKEHHBIX ZPYyT Ha ApyTra aul (cM. puc. 6).
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Puc. 6. 06061eHHbIe NOPTpeTHI NioAeln Kak meTadpopa OoTpeAaKTMPOBAHHOrO reHoma.
N XeHCKoe, 1 My»CKoe yCpeHEeHHOe NML0 NOyYeHbl MyTeM HaoXeHWsA WwecTHaauaT ¢oTo-
rpaduii pasHbix nogen (kutenn Tenb-ABnBa). CunTaeTcs, Uto 0606LLEHHDBIV NOTPET Kpacneee
N06Oro 13 Tex KOHKPETHbIX NULL, U3 KOTOPbIX OH COCTaBJIEH, MOCKOJIbKY B HEM YCPefHsoTCA
XapaKTepHble AJ1A ero COCTaBMAAOWMX OTKIOHeHMWsA. [0 aHanorum ¢ 3T¥m B Cjlyyae yganeHus
VNHAUBMAYaNIbHBIX MyTaLnii B pe3ynbTaTe UCMONb30BaHNA FeHETUYECKN ANAarHOCTMPOBaHHBbIX,
TO €CTb OTPEAAKTMPOBAHHbIX, FEHOMOB MOTYT MOABNATLCA Ntoaw, 6nn3kne K ngeany MNnatoHa.
Mpw 3TOM OHU He 06A3aTeNIbHO JOJIKHbI ObITb FeHeTUYECKN NAEHTUYHBIMY, MOCKONbKY MHOTE
reHbl IMEIOT Liefblii HAbOoP B OLIMHAKOBOW Mepe GpYHKLMOHAbHbIX afnenei. A npoBepKa ycTpa-
HUT NNLLb OTKJIOHEHWS, BO3HUKLLNE B pe3ysibTaTe BPEAHbIX MyTaumin®.

MoeT oKa3aTbCsI BOCTPEOOBAHHBIM TaKOUM METOZ GMOTEXHOJIOTHH, KaK KJIO-
HupoBaHue. Korma-HubyAb cTaHET pealbHOCThIO KJIOHUPOBAaHUE YeI0BeKa — II0-
yeMy 6Obl TOTZIa HE HUCIIOJIb30BAaTh KJIOHBI /11 BOCIIPOU3BEJEHUS FeHOMA UCKIIIO-
YHTeJbHO TaJaHTIMBBIX JIfoZeii? BHepeHre Takoro pojja MaHUITY/IALMI OKaXKeTCA
OTpaHUYEHHBIM U3-3a HEXXeJaHUsA OOJbIIMHCTBA MOTEHIMAIbHBIX POAUTENEH
TEepATH T€HETUYECKYIO CBA3b ¢ OyAyuuMu AeTbMu. Ho, B IpUHITUIIE, HE CTOUT
npeHe6peraTb 3TUM CPEACTBOM, UMEIOITUM CBOU MOJIOKUTETbHEIE CTOPOHEI: BO-
MEPBBIX, Ja’ke OTHOCUTEIHHO HeOOIbIass TEHAEHINSA K YBEJTMYeHUIO YUCIa UC-
KJTIOYUTETHHO TAJaHTIUBLIX JIOZeH OyZeT UMETh JOBOJBHO CUJIBHOE BIIUSHUE;
BO-BTOPBIX, BIIOJIHE BEPOATHO, YTO HaliZleTcsa cTpaHa, KoTopas HadyHeT OCyLecT-
BJIATH IIUPOKOMACIITAGHYIO €EBreHUYECKYIO TPOrPpaMMYy CYypPPOraTHOT'O MaTepUH-
CTBa — pasyMeeTcs, Ha IJIATHOU ocHOBe. CO BpeMeHeM 4YesIoBeK 0OpaTuTcs
K TAaKUM Ccepbe3HBIM MeTO/aM 'eHHOM MHKeHepUH, KakK co3/laHre HOBbIX CHUHTe-
THUYeCKUX 'eHOB WJIU BKJIOYEHHEe B I'€HOM IIPOMOTOPOB U APYIUX dJeMEeHTOB
C IIeJTbI0 KOHTPOJA 3KCIIPeccUy reHoB. He MCKIIIOYEHO, YTO IOABATCA COBCEM
9K30THUYECKUE BAPUAHTHI: OOJIBIION pe3epByap, HAllOJHEHHBIN CJI0XKHO CTPYKTY-
PHPOBaHHOM UCKYCCTBEHHO KY/JIbTHBHUPOBAHHON MO3TOBOH TKaHbIO; HEKHE «IIpe-
obpa)xeHHbIe» TPAHCTEHHBIE CyIlecTBa (UTO-TO BpPOJEe MJIEKOMUTAIOMIUX
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C KPYITHBIM MO3TOM, HalIpUMep KUTHI UJIU CJIOHBI, HO HaZle/IeHHBIE YeI0Be4eCKUMU
reHaMu). KoHe4YHO — BBIMEICE] B YHCTOM BH/E, HO KTO MOXKET 3apeKaThCA?

Jlo cux mop MbI 06CY’K/1ajli BMEIIATeNbCTBA JIUIIb HAa YPOBHE 3apOZbIIIEBOM
suHuU. TeopeTHUdecKy MbI MOXKEM IPUATH K HY>KHOMY Pe3yJIbTaTy ropaszo Obl-
cTpee: ciocoboM reHHOM MOAUPUKAIINY COMAaTUIECKUX KJIETOK — YTO TO3BOJIUT
00OMTH UK CO3pEBAHUSA MOKOJeHUs. C MPaKTUYEeCKOW TOUKU 3PEHUS TaKOM
IIyTh HAMHOT'O CJIOXKHEe, BeZlb MOTPebyeTcs BBOAUTh MOAUGUIIIPDOBAHHEIE T'€HBI
B 6OJIBIIIOE KOJMYECTBO KJIETOK )KUBOT'O OpPraHM3Ma, a eC/I Halllel Ie/bo ABJIA-
eTCs yAy4YIllleHNe KOTHUTHUBHBIX QYHKIMH MO3ra, TO 3HAYUT MPUJETCS JeaTh
IpsAMBle UHBEKIIUU B MO3l. Torza Kak Ipu oTOOpe MMEIOUIXCA B HallleM pac-
MTOPS)KEHU U TIOJIOBBIX KJIETOK U SMOPHUOHOB IT'eHHbIE UHBEKITUY He HYKHBI. Jlaxe
TaKue MeTOZbI 'eHHOM Tepally Ha ypOBHe 3apObIIIeBOM IMHNUY, KOTOPbIe BKJIIO-
YaloT HEOOXOAMMOCTE MOAUGDUKAIINY T'eHOMa (HalpuMep, KOPPEKIUsA WU COeH-
HeHUe peJKUX ajuiesieii), ropaszo jerde 3aZeiCTBOBATh Ha SMOPUOHAIBHOM CTa-
[MY, KOTZla MMeeNlb ZeJI0 C HeOGOJIBIINM KOJUYECTBOM KJIeToK. Kpome Toro,
BMeIIaTeJbCTBO Ha YPOBHE 3MOPHUOHA, BO3MOXKHO, IPUBEJET K JYULIUM PE3YIb-
TaraM, ITIOCKOJIbKY BIMAHUE Ha MO3T IIPOMCXOAUT Ha paHHel ctaauu ero ¢hop-
MUPOBaHUsA, B TO BpeMs KakK IIPH COMAaTUYECKOM BO3/eHCTBHHU Ha B3POCJBIX
ocobeil mpuAeTCss OrPAaHNIUTDCA JINIITb KOPPEKTUPOBKOU CYIIEeCTBYIOIIEH CTPYK-
TypHL. (B HEKOTOPBIX CiIy4yasax coMaTH4YecKas reHHasa Tepalusa BIIOJHe 3aMeHnMa
MeZNKaMeHTO3HbIM JleueHUeM.)

Vicxozsa U3 CKa3aHHOTO BHIIIE, HYKHO ITOMHUTD, YTO IIPU BBIOOpE TaKOI'O
MeToZa, KaK BMellaTeIbCTBO Ha YPOBHE 3apO/bINIeBOM JMHUM, Bcerja ciaeayeT
VYIUTHIBATh BPEMEHHOUN GaKTOp: rozbl, HEOOXOANMBIE JJI B3POCTEHUs, HEU3-
6€>XHO OTOABUTAIOT 3HAYNMOCTD BO3/IEHICTBHA TPUX0/a B MUP HOBO reHepariun®.
Jaxke uMeli MBI y>Ke cerofHs B CBOeM pacIOpsKEHUU CaMylO COBEpPLIEHHYIO
TEXHOJIOTHIO, OTBEYAOIIYI0 Tpe6OBaHUAM UCCIeJ0BaTe e, BCE paBHO MOTPe6O-
BaJIOCh OBI 6OJIBIIIE ABYX AECATUIETUH, YTOOBI TeHETUYECKU MOAUPUITIPOBAHHOE
IIOTOMCTBO JOCTHUIJIO 3pesiocTy. [lToMuMoO Bcero, Korza pedb UeT O HOBBIX METO-
Jlax, KOTOpBIE OMPOOYIOT Ha JIIOASAX, TO MEXK/Y SKCIIEPUMEHTAIbHOM ITPOBEPKOI
KOHIIENINY B 1JaOOPAaTOPHBIX YCJIOBUAX M HAYaJOM IIPUMeHEeHUs MeToZa B Me-
AVLIMTHCKOM IIpaKTHUKe OOBIYHO IIPOXOJAUT JIET JecsATh, B TedeHNe KOTOPHIX IIPo-
BOZATCs 6eCKOHEYHbIE CCIeA0BAHUA I TOATBEPKAEHN S 6€30IIaCHOCTU U Mac-
mTabHBle KIMHUYeCKUe UCIBITaHuA. [Ipy mpocTedmux GpopMax reHeTUIecKoH
CeJIEKIINY T000HbIe TPOBEPKH, CKOPee BCEro, He MOTPeOYIOTCSA, IIOCKOJIbKY HC-
IIOJIb3YIOTCS CTAHAAPTHBIE METO/bI JIeUeHU OeCIIofNs U reHeThudecKass MHGOp-
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Malus AJis CO3HATENTBHOTO 0TOOpa SMOPUOHOB, KOTOPhIE MHaue ObLIY OBl BEIOPAHBI
CJTy9aiHo.

OueBUIHO, B OCHOBE OTCPOYEK MOTYT JIEXKATh U BHYTPEHHUE 0OCTOATENHCTBA,
CBsI3aHHBIE HE CTOJIBKO C OOS3HBIO OMIUOUTHCS ¥ HABPEAUTD (BOT OTKyzAa Tpe6o-
BaHUs MHOTOYHC/IEHHBIX IPOBEPOK Ha 6€30I1aCHOCTD), CKOJIBKO CO CTPAXOM IIepe]
yCIIEXOM — CTPaXOM, BBI3BAHHBIM OMACEHUEM II0 TOBOAY STUYECKOM AOIYCTH-
MOCTH F€HETHYECKOU CEJIEKI[UU U €€ MIHPOKUX COIMATbHBIX MOC/AeACTBUMN (BOT
OTKyZa MOTPpebHOCTh B pa3paboTke Mep PeryIupoBaHusI). B ka0l pa3BUTOMN
CTpaHe — B CUJIy €€ KYJbTYPHBIX, HCTOPUYECKUX W PEIUTHO3HBIX 0COBEHHO-
cTell — 3TO OeCIIOKOUCTBO BhIpakaeTcs Mo-cBoemy. [Tocsie BTopoit MUpOBOM
BOIHEI B [epMaHUU IPEATIIOYUTAIOT U36eraTh JI0OBIX PENPOAYKTUBHBIX METOIOB,
XOT# OBl B OT/ZIaJIEHHOM CTEMEHU HAITOMUHAIOIIUX IIOMBITKY YAyYIIEHUS YeI0Be-
YeCKOH IIPUPOABI, — MO3UIIUs 6oJiee YeM MOHATHAs, €CTU YIUTHIBATh MPAYHYIO
HCTOPUIO MPECTYIUIEHHH, COBEPIIEHHBIX HALIKICTAMH BO MMsI EBreHUKU. B ocTaib-
HBIX 3alaIHBIX CTPaHaX, BEPOSATHO, OyAyT CMOTPETh Ha Bellu mupe. HekoTopsie
rocygapcTsa — ckopee Bcero, Kurait uiau CUHTamyp, Iie yKe AeHCTBYeT JoJIro-
cpouHas JemMorpaduieckas MOJUTHKA, — PaU MOBBIIIEHU HHTEJIEKTYaIbHOTO
YPOBHsI CBOETO HACEJIEHUS MOTYT He TOJBKO Pa3pelInTh, HO U aKTHBHO MIPO/BH-
raTh HCIIOJb30BaHME M€HETUYECKOUN CEeJIeKI[UW U Te€HHOU WHI)KeHEPHH, KOTZa
pa3BUTHE TEXHOJIOTUH CZIeJIaeT 3TO BO3MOXKHBIM.

Kak TosbKO 6yZIeT CO3/laH MPELEeIeHT U CTAHYT BUAHBI peaJbHBIE PE3YIbTATHI,
cpasy y Bcex, KTO XOTeJI, HO OTKJIaZIbIBaJl pellleHue TPOBJIeMBI, TOSBUTCS MOITHbII
CTUMYJI TIOCJI€JOBATh IIPUMEPY IePBOIMpoxoAneB. CTpaHbl, IPeAIoYUTAIOIINEe
ZIEPIKAThCSI B CTOPOHE, 06513aT€IbHO CTOIKHYTCS C IIEPCIIEKTUBOM HaBCeraa 3a-
CTPATH B UHTEJIEKTYaJIbHOM 060JIOTE, YTPATUTh SKOHOMUYEeCKUEe, HayYHbIE U BO-
€HHbIe TO3UIMH U HaBCerga yCTYIUTh CBOE BIUSAHHUE B MHPE rocyZapcTBam,
He TI06O0SBIIMMCS HOBBIX TEXHOJIOTHUM COBEPIIEHCTBOBAHUS YeIOBEUYECKUX BO3-
MOKHOCTel. HacesleHre HaYHeT 3a[yMbIBAaThCA, TOYEMY B IIPECTHKHBIX YIeOHbBIX
3aBeJIEHUSX YIATCsI TOJbKO reHeTHYeCKH 0TOOpaHHbIe eTH (KOTOPHIE B CPEAHEM
OyZyT ellle OTIMYAThCsI U BHENTHEHN TPUBJIEKATETBHOCTHIO, ¥ 3/I0POBbEM, U YCH/I-
YHUBOCTBIO); €CTECTBEHHO, IPajkJaHe IOXKeJaloT, YTOObI UX OyAyI[He OTIIPHICKU
TOXKE€ MOTJIM TOJIb30BaThCsl TAKUMU JKe TPEeUMYIecTBaMu. ECTh BepOSTHOCTD,
YTO IIOCJIE TOrO KaK 3apaboTaeT reHHas WHXKXEHEPUA U OYAyT MOATBEPKAECHEI €€
MepBble PE3Y/NbTAThl, B TEUeHHE CPABHUTENHHO KOPOTKOTO BPEMEHH — MOXKET
OBITD, JECATUIETUS — MPOU30U/IET CEepbe3HBIN MOBeJeHYeCKUi cABuT. [IpoBe-
nennbie B CIITA oIIpoChI IOKA3bIBAIOT 3HAYNTEIbHbIE N3MEHEHUS B O0IIECTBEHHOM
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MHEHUMU I10 OTHOLIEHUIO K Ipoleaype DKO ¢ MoMeHTa noasineHus B 1978 rogy
Jlyussl BpayH — mepBoro «MiIaZieHIia u3 npo6upKi». 3a HECKOIBKO JIET 0 3TOTO
Bcero 18 mpoileHTOB aMepUKaHIIeB COTIacHINCh 6bl ciesiath DKO B ciydae Gec-
IIJIOAVIST; BCKOPE TocIe poxkAeHus JIyn3ssl BpayH cOTIaCHBIX HACUUTHIBAJIOCH YKE
53 mpoueHTa, ¥ UX YHCJIO TpoAosiKaeT pacTu®. ([l cpaBHEHUS: B IPOBEeHHOM
B 2004 rozy ompoce 28 MpoILeHTOB aMePUKAHIIEB OZ0OPUIIH CETEKI[UI0 SMOPHUOHOB
10 KPUTEPUIO «CHJIa U UHTEJIEKT», 58 IIPOIIEHTOB — II0 KPUTEPHIO «H30eKaTh
pHCKa pa3BUTHS paka BO B3POCJIOM BO3pacTe», 68 IPOLEHTOB — II0 KPUTEPUIO
«136eXaTh pUCKa HEU3JNEYUMBIX AETCKUX O0Je3He »%2.)

JlaBaiiTe ellle pa3 nepevyrcIuM CIy4dau, BEI3BIBAIOIINE OTCPOUYKY PE3yIbTaTOB:
c6op nHdpopmaIuu, HeoO6XOAUMOH /IJIsl YCIEITHOM CeNeKIU 13 Habopa sMO6puo-
HOB, MTOJIyYeHHBIX B pe3yibrare nponeaypsl OKO, — om namu do decamu jiem
(BO3MOXXHO, TOTPeOyeTCs 3HAUUTENBHO OOJIbIIIEe BpEMEHH, YTOOBI FaMeTHI U3 CTBO-
JIOBBIX KJIETOK CTaJIM JOCTYIIHEI [JIs1 UCIIOIb30BAHUS B MPOIlECCE PENPOAYKIINU
JyesioBeka); GOpMUPOBAHKE COLIMANBHO 3HAYNMOI'O CIIpOca U BHeJIpeHHUe caMOM
YCIIYTH — Oecsims Jiem; BpeMsi, KOTOPO€e MOTPeOYeTCs «yIydIIeHHOMY>» ITOKOJIe-
HUIO, YTOOBI JOCTUYDb ITPOU3BOJUTEHLHOTO Bo3pacTa, — om dgadyamu 0o 08ao-
yamu namu nem. CYMMUPYsI BCE CPOKU, MBI YBUAUM, YTO TEXHOJIOTUH IO YJIyY-
IIEHUIO YeJI0BeYECKUX CBOHCTB Ha YPOBHE 3aPOABIIIeBOM IMHUHU BPSAZ JTU HAYHY'T
OKa3bIBaTh CyIECTBEHHOE BIMAHME Ha COLIMAIBHYIO CPeZly B IIEPBOU IIOTIOBHHE
TeKyIero cronetus. OfHAKO BCIeACTBUE IPUMEHEHU TeHETUIECKUX METO/I0B
V2Ke C CepeIMHBI CTOJIETHUA B IOBOJIBHO OOJIBIIIOM CETMEHTe 00IecTBa OyAeT OT-
MeueH MMOKa3aTeJbHBINM MOAbEM UHTEJIEKTYaTbHBIX CIIOCOOHOCTEL B3POCIOTO
HaceseHusd. Ilocie TOro KakK B PAABI TPYZAOCIOCOOHOTO HAaCeJIeHUs BOIBIOTCSA
KOT'OPTHI JII0/Iel, Ybe 3a4aTHe ObLIO OCYIIECTBIEHO 110 YIbTPACOBPEMEHHBIM BhI-
COKUM T'e€HETUYECKUM TEXHOJIOTUAM — KaK, HallpuMep, IpUMeHeHre dM6pUo-
HaJIBHBIX CTBOJIOBBIX KJIETOK M MTEPAaTUBHOU CeJIeKIIUK dMOPHUOHOB, — TEMITHI
WHTEJUIEKTYaJIbHOTO POCTAa HAMHOTO TOBBICSTCA.

Korza onvicaHHBIE BbIIE TeHETUYECKUE TEXHOJIOIUU JOCTUTHYT CBOETO II0JI-
HOTO pa3BUTHUsA (OCTaBUM IIOKA 3a CKOOKaMH 3K30TUYECKUE BapUaHThl BPOJe
WHTEJUIEKTa B UCKYCCTBEHHO KYJIbTUBUPOBAHHOM TKAHU MO3Ta), MUp ybeauTcs,
YTO Npe/ICTaBUTEIH HOBBIX IIOKOJIEHUH B CpeIHEM OKaXXyTCsI HeCpaBHEHHO YMHee
JIIOZIEN M3 TIPOIILJIOTO — Zake obJazaTesielt HAaUBBICIINX KOI(PPUIITMEHTOB UHTE-
sekTa. [ToTeHI[Man OMOJIOTUYECKOTO COBEPUIIEHCTBOBAHUSA B IIEPCIIEKTUBE TaK
BBICOK, UTO, BO3MOXXHO, €r'0 BIIOJIHE XBATUT /JIis MOSIBJIEHUs YeJOBEeKa CBEPX-
Pa3yMHOro — II0 KpaiHel Mepe B ero HadaJbHOUW CTAaZUU. B 3TOM HET HUYEero
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YAUBUTEJNbHOTO. B KOHEYHOM cueTe MMEHHO TaK BO3HUK UeJOBEeK pa3yMHBIH:
KOIZ]a y OIpe/ieIEeHHOT'O BU/A YeJI0BEKOOOPA3HbBIX PE3KO MOBBICHIINCH, IO CPaB-
HEHHIO C IPapoAuTeNIMU-TOMUHNUAMHU, UHTEJIeKTyaJlbHble CIIOCOOHOCTH —
MpUYEM UX Pa3BUTHE IIPOU3OILIO B PE3YJIbTATe TAKOTO CJIEMOTO M HEKOHTPOJIH-
pPyeMOTO MeTOZa, KaK 3BOJIOINOHHBIM mIporecc. [Io3ToMy HET OCHOBaHUM
npeznosaraTs, 6yaro Homo sapiens, ZoWzAsA AKOOHI 0 BEPUIMHBI pa3yMHOH zes-
TeJIbHOCTH, SIBJIAETCS MaKCUMa/bHBEIM JOCTKEHNEM OMOJIOTUYECKON CUCTEMEI.
MBI JaIeKH OT TOT'O, YTOOBI TPE/CTABIIATH COOOM CaMblil YMHBIN OGHOJOTUYECKUH
BH/I, BO3MOXKHO, 3a[yMaHHBII IPUPO0H. BeposaTHO, Hac Jrydllle pacCMaTpPUBaTh
KaK CaMbI¥ IJIYIIBIA OMOJIOTMYeCKUH BUZ U3 YMHUKOB, BO3MOXKHO, 3a/lyMaHHbIX
MPUPOJO, HO BU/J, CITIOCOOHBIN CO3/]aTh U MPUBECTU B A€HCTBUE TEXHOJIOTHYE-
CKYIO LIMBUJIN3ALNIO — Ty HUITY, KOTOPYIO MBI 3aHSJIN BOBCE He M3-3a CBOEH,
KaK MPUHATO CYMUTATh, ONITUMAJIbHON aJaiTUBHOCTH, a JUIIb IIOTOMY, YTO JO-
6paJsuch [0 Hee TTePBLIMU.

[Iporpecc Ha MyTH GUOJOTUYECKOTO Pa3BUTHUs BIIOJIHE peayeH. Ho u3-3a He-
M36€)XHOM OTCPOYKU Ha BPeMs B3POCIEHU 11€JI0T0 TIOKOJIEHUS OH He TIOTYYUTCS
CTOJIb )K€ BHE3AITHBIM, KaK B CI[EHApUAX C CO3ZaHUeM HCKYCCTBEHHOI'0 WHTEJ-
sekTa. (BpemeHHO# daKToOp Bpsij U OYJET UTPATh CTOJb CYIECTBEHHYIO POJIb
KakK B cJIydae IPUMEHEHU TeHHOU Tepaluy COMaTUYeCKUX KJIETOK, TaK U IpU
MeZIMKaMEHTO3HOM ITO/IXO/IE, HO 3TH METO/IbI C MEHbIIIEeN BEPOSTHOCTHIO CIIOCOOHBI
BBI3BaTb 3aMeTHble M3MeHeHU:.) MakcumanbHblil nomeHyual UCKyCCTBEHHOTO
HMHTeJIeKTa, 6e3yCI0BHO, HAMHOI'O BhIIIE IPUPOJHOTO UHTEJIIEKTa, IPUCYIIETo
yesioBeKy. (BeIUYMHY pa3phiBa MOXKHO OILEHUTH, CPABHUB PasHUILy B OBICTPO-
JEACTBUY MEXAY JeKTPOHHBIMYM KOMIIOHEHTAaMU U HEPBHBIMU KJIETKaMU: ce-
TOAHALIHNE TPAH3UCTOPH PabOTAaIOT B [IeCATh MUJIJIMOHOB pa3 ObICTpee, 4eM
6uooruyeckre HelpoHsl.) OHAKO a’ke CPAaBHUTEIBHO HE3HAUYUTETbHEIE YIIyU-
IIeHUs OUOJIOTMYECKOTO MHTEJIEKTA MOTJIN OBl UMETH CEPbe3HBIE TIOC/IE/ICTBUS.
B wacTHOCTH, 3TO $opcupoBaso OB HAYYHO-TEXHOJIOTMYECKOE Pa3BUTHE, UTO,
B CBOIO OoYepe/lb, CITIOCOOCTBOBAMIO OBl yCIlexaM Ha ITyTHU OCBOeHUs Oojiee Jiel-
CTBEHHBIX METO/IOB KaK COBEPIIIEHCTBOBAHUS OUOJIOTUYECKUX YMCTBEHHBIX CIIO-
coOHOCTeH, TaK U pa3paboOTKHU UCKYCCTBEHHOTO MHTEJIEKTA. 3aJyMalTech, Ka-
KMMHU TeMIaMH MBI IPOJBUTATUCH OBl K CO3/[aHUIO MCKYCCTBEHHOT'O pa3yMa,
ecu 6B MUP HaCeJSIJIU MUJIMOHBI JIIO/IEeH, TPEBOCXOAANINUX IO CBOEMY UHTEJ-
JIEKTYaJIbHOMY YPOBHIO JIFOOBIX BBIZAIOIINXCSA MBICIUTENEH IPOILIOro, a CaMbIN
3aypsAAHBIN TapeHb Ha 3eMJie HU B 4eM ObI He yeTynas AsaHy ThbIOpUHTY BMECTe
¢ JI:xoHoM ¢poH HeitmaHoM®.
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Ha xakoe-TO BpeMs OTOH/IEM OT 00CYK/JE€HUA CTPATETHYECKUX ITOCIE/CTBUM
Pa3BUTHA KOTHUTUBHBIX CIIOCOOHOCTEN U TIOCTapaeMcsi HOABECTU UTOTU CKa3aH-
HOMY, OTMETHUB TPY Ba)KHBIX MOMEHTA:

1) mpu moMoInY OUOTEXHOJIOTUIECKUX METOOB MBI CITOCOOHBI IPUHATH K CY-
I[eCTBOBAHUIO CBepxpa3yMa, IO KpaWHel Mepe K ero HavyaJbHOU
CTauu;

2) mosBJIEHUE YCOBEPIIEHCTBOBAHHBIX MHTE/IEKTYaIBHO JII0/eH YBETNINBAET
BO3MOXXHOCTb OCYIIIeCTBUTbH KOTZJa-HUOY/[b pa3BUTHE UCKYCCTBEHHOT'O UH-
TeJUIeKTa 10 BHICOKOPAa3BUTHIX GOPM, ITIOCKOJIBKY caMa 3aZada CO3ZaHUA
VIV 6yzeT abCOMIOTHO ZIOCTYIIHA M MPOCTA /JIS YCOBEPUIEHCTBOBAHHBIX
JIIoZiell HOBOT'O TTOKOJIEHUSI — IPU YCJIOBUM, KOHEYHO, YTO MBI OKa)KeMCHA
MIPUHIUIINAIBHO HECTIOCOOHBIMU CIIPABUTHCS C HEI0 COOCTBEHHBIMU CU-
JaMH (XOTs IpejIosarath noJo6Hoe Moka HeT HUKaKUX IPUYUH);

3) MBI paccMaTpUBaJu ClieHapuH, oOelaoliie 3aBepPIINThLCSA He paHee YeM
BO BTOPOH IIOJIOBUHE HBIHENIHErO CTOJIETHS, a MOXET OBITh, U II033Ke;
OZHAKO, YHOCACH MBICJIBIO B TaKyIO Jajb, HAM cJleJyeT VIUTHIBATh, YTO
BIIOJIHE JIOITYCTUMO IOSIBJIEHHE TOKOJIEHU S FeHeTUYeCKHU YCOBEPUIEHCTBO-
BaHHBIX I'PYII JIOJel: u3bupaTeseli, u3obperareseii, yUeHbIX, IPUIEM
[IOKAa3aTeN! YAYUIIeHUS UX KOTHUTUBHBIX QYHKIUH OyAYT yBETMUUBATHCS
OT ZIeCATUIETHA K AeCATUIETHIO.

HenpokomnbloTEPHbBIN MHTePEeNC

[TeproanyecKy BBIABUTAIOTCA IIPEJIOKEHNS UCIIOIb30BaTh IPAMOM HEHPOKOM-
NBIOTEPHBIN MHTepdelic, B YaCTHOCTH, UMILJIAHTATHI, YTO MO3BOJUT YEJIOBEKY
HCIIOIb30BaTh BCIO MOIIb 3JIEKTPOHHBIX BBIUHMCJIEHUH: HealbHOe XpaHEeHUe
nHbOpMaIUy, OBICTPBIE ¥ TOUHbIE apUPMETHYECKHE PACYETHI, ITHPOKOIIOJIOCHYIO
mepeziady JAaHHBIX — B pe3yJbTaTe Takas rubpuzHas cucrteMma OyzZeT MPUHIIM-
[IMATbHO IIPEBOCXOJUTH II0 BCEM XapaKTepHUCTUKAM JefATeJbHOCTb I'OJIOBHOTO
Mo3ra®*. BO3MOXXHOCTB IIPAMOTrO ITOAKJII0YeHNA KOMITbIoTepa K O1OJIOTHYeCKOMY
Mo3ry OblIa He pa3 oKa3aHa, HO, HECMOTPS Ha 3TO, KaXXeTCsI MaJIOBEPOSTHBIM,
YTO MpAMBIe HeHPOHHbIe HHTeP)ENCH TOIyYaT B 0003pHUMOM Oy yIeM ITHPOKOe
pacmpocTpaHeHue®.

[Tpex e Bcero 3aMeTHM, YTO B Pe3yJbTaTe UMIIAHTALIMY 3JIeKTPOJa B MO3T
BO3HUKAET 3HAUUTETbHBIN PUCK MEIUITMHCKUX OCIOXXHEHUH — UH)EKITUU, CMe-
IIeHVe 3JeKTPo/a, KPOBOU3MUAHUSA, yXyAlIeHe YMCTBEHHBIX CIIOCOOHOCTEH.
Ha ceropHAMHMUI /JeHb JIe4eHNe TallUeHTOB ¢ 601e3HbI0 [IapKUHCOHA ABJIAETCA
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e/[Ba JIK He cCaMOM IPKOU ZleMOHCTpaIe To! MMoIb3bl, KOTOPYIO IPUHOCUT CTH-
MYJIAIMS Mo3ra. B aTOM ciydae MCIOIb3yeTCsl JOBOJBHO MPOCTON MMILIAHTAT,
Ha CaMoOM /jlejie He COeJMHEHHBIN HENOCPeACTBEHHO C MO3TOM, a BCETO JIHIIb
CO3JIaI0IINY BIEKTPUUECKUH paspsz, BO3AEUCTBYOIUN Ha cyOTalaMUYecKoe
AAPO, WK sApo JIbtorca. Ha eMOHCTpaITMOHHOM BUIEOPOJTHKE MTOKAa3aH CUASITUN
B KpecJie TIOJTHOCThIO 00€3/IBIIKEHHBIN 60JIE3HBIO YeJI0BEK, KOTOPHBIH MOCIe TIOA-
KJIIOYEHUS 3JIEKTPO/ja MITHOBEHHO BO3BpalaeTcs K JKU3HU: OH HAaYMHAeT ABUTATh
PYKaMH, BCTaeT U UJET 110 KOMHATe, TOBOPAYUBAETCSA HA MECTE U JaXKe JielaeT
nupyaT. Ho y 3TO#i coBepIleHHO MPOCTOI U Ha YAUBJIEHUE YCIEITHONW IPOLeAY Dbl
TOXKE eCTh HETaTUBHBIE CTOPOHBIL. B 0ZTHOM HCC/IeJOBAHUU ¥ SKCIIEPUMEHTATBHBIX
mareHToB ¢ 60se3HbI0 [JapKUHCOHA, TI0 CpaBHEHUIO ¢ KOHTPOJbHOM I'PYIITIOHH,
TIpY UMILJIAHTAIIUU 3JIEKTPO/Ia B MO3T OTMEYEHBI YXYAIIEHUS CIeAYIOMUX GyHK-
Uit 6ersioii peuu, n3bupaTe bHOT0 BHUMAHUS, IIBETOBOH U CJIOBECHOH MaMATH.
VcnbITyeMble MTallieHThI YaCTO YKaJI0BaTUCh HAa CHUYKEHNE YMCTBEHHBIX CII0CO0-
HoCTel®. Ecau pedyb UZeT O JIAAX C TSIKEAbIMU 3a00/eBaHUsIMH, TO MOXKHO
MUPUTHCS U C PUCKaMHU, U ¢ TO60YHbIMU 3bdekTaMmu. COBceM JPYToil BOIPOC —
3/I0pPOBBIE FPaKIaHe, COIAIAIOINTNECS HA HEUPOXUPYPrudeCcKre MaHUITYISIUHU.
B Takux ciy4asx J060e BMeNIaTeaIbCTBO AOIKHO IPUBOJUTD K CYIIECTBEHHOMY
yay4IIeHuo GYHKIUH FOJIOBHOTO MO3Ta.

[Moxkasy#, Takoe yCcoBepIllleHCTBOBaHMe KOTHUTUBHBIX CIIOCOOHOCTeH obep-
HeTcs1 6oJiee CIOKHBIM JIEJIOM, YeM Te€HHas Tepalus, — 3TO TOXKe JaeT IPaBo
COMHEBATBCS, YTO Iy Th KHOOPTrU3alliK TPUBEJET HAC K CBepXpasyMy. [TalueHTHI,
cTpajaroliye MapajruioM, MOTYT MOJTYYUTh IMOJb3y OT UMILIAHTATa, KOTOPHIH
3aMEeHUT WX MOpaKEHHbIE HEPBHI WU aKTUBUPYET CIIMHHOMO3TOBBIE IIEHTPHI,
OTBevalollye 3a JBUTraTeJbHYI0 GyHKIMI0Y. [lalieHThl, UCIBITHIBAIOIINE TTPO-
6JIeMBI CO 3pEHUEM WU CIYXOM, 0e3yCJOBHO, BRIUT'PHIBAIOT OT UMILIAHTAIINU
HMCKYCCTBEHHOH YIMTKU WJIU CETUYaTKU r1a3a®s. [lanueHTsl ¢ 60se3Hbio [TapKuH-
COHA WJIV XPOHUYECKON MBINIEYHON 60/bi0, 6€3 COMHEHUS, UCIBITHIBAIOT 00-
JIer4YeHHe OT TTyOOKOM CTUMYJISIIMU MO3Ta, BO30YyKAaIoIel MU MoJaBISIOIel
aKTHBHOCTBb B OTZEJbHBIX ero obmactax®. Fopasgo 6osee TpyaHas 3azada —
00€eCTeYnTh HEMTOCPECTBEHHOE IIMPOKOIIOJOCHOE B3aUMOIEUCTBHE MEK/Y MO3-
OM ¥ KOMIIBIOTEPOM /IJIsI 3aMETHOT'O IOBHIIIIEHUsI UHTEJIEKTYaTbHBIX CII0CO6-
HOCTEH, KOTOPOTO HEBO3MOXKHO I0OUTHCS MHBIMHU, 60JIee JOCTYITHBIMU CPE/ICTBAMU.
BOJBIIMHCTBO NOTEHIIMAIBbHBIX TPEUMYIIECTB, KOTOPBIE TOSBATCS B PACIOPsKe-
HUU 3[J0POBHIX JIIOeH B pe3yibTaTe UMILIAHTAI[UU SJIEKTPOAOB, BO3SMOKHO IT0-
JIYYUTH C MEHBIITUM PUCKOM, 3aTpaTaMHu U HeyZAoOCTBaMU, MPOCTO KUCIOIb3Ys
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OOBIYHBIE OPTAHBI IBUKEHUA U YYBCTB IIPYU B3aUMOJEHCTBUU C KOMITbIOTEPAMH,
HaXOAAIIMMUCSA BHE IIpeZIeiOB HAIlero Teja. YToObl BEIMTHU B MHTEPHET, HAM
He HY’KHO TOZKJIIOYaTh K ce6e ONMTOBOJOKOHHBIN Kabesb. YesoBeK HE TOJIBKO
HaZleJleH CeTYaTKOU I1a3a, CIOCOOHON MepefaBaTh JaHHBIE C BIEYATISIONIEH
CKOPOCTBIO OKOJIO IECATH MUJJINOHOB OUT B CEKYH/Y, HO U 061a/laeT «Iipegycra-
HOBJIEHHBIM IIPOTPAMMHBIM 06ecriedeHueEM» B BU/IE 3PUTETHHOM KOPBI [OJIOBHOTO
MO3ra, KOTOpas OTIMYHO IPUCIIOCOOIeHA A U3BJIeUeHUs 3HAYEHUA U3 dTUX
MaccHBOB MHGOPMAIIUU U B3aUMOZAENCTBUA C IPYTUMU 00JIacTAMU MO3Ta /JIs ee
nanbHelen o6pabotku’’. Jlake ecau MOABUJICA OBl OTHOCUTENBHO IIPOCTOH
croco6 3aKauMBaTh B Hall MO3r 6oiblle WHPOPMALNM, 3TU JOMOJHUTEIbHbIE
JlaHHBle HEHAMHOT'O MTOBBICUJIN GBI CKOPOCTb, C KOTOPOI MBI AYMAaeM U yUUMCH,
€CJIU TOJIbKO «allTPeUy» He TIOJIBEPrHETCS BeChb HEUPOHHBIM MEXaHU3M UX 00-
paboTKH. A IOCKOJIbKY OH BKJIIOYAET B cebs MPaKTUYECKU BeCh MO3T, B I€CTBU-
TEJbHOCTU MOTPe6OBaNOCh OBl «IIPOTE3UPOBAHKE» MO3Tra HETUKOM — HHave
roBOPs, CO3ZIlaHNE YHUBEPCATbHOI'O MCKYCCTBEHHOI'0 MHTEJJIEKTa. Brpouew,
CYUIECTBYH UCKYCCTBEHHBIN MHTEJIEKT Y€JI0BEYECKOTO YPOBHI — 3a4eM TOTZAa
MoHazZo6mIach 66l HEHPOXUPYPrUsa? Beab KOMIIBIOTED MOXKET OBITH ITOMEIEH
He TOJIBKO B KOCTSHYIO KOPOOKY, HO I B MeTaJIMYeCKUii KopIyc. Takum o6pasom,
€CJI MBI BHOBb OoOpalraeMcsi K UCKyCCTBEHHOMY HHTEJJIEKTY, TO HellpeMeHHO
CBEpHEM Ha IIyTh, y)Ke pacCMOTPEHHBIN HaMU paHee.

YdeHBble peAIaraloT UCIOIb30BaTh HEHPOKOMITBIOTEPHBIN UHTepdetic A
CYUTHIBAHUA NHGOPMAIMU 13 F'OJIOBHOTO MO3ra YesioBeKa /11 KOMMYHUKAIUY
€ro ¢ APYTUMHU JIOAbMU UJIHN KOMIIbIoTepamu’!. CucTeMa, O3BOJIS0Nas mepe-
JBUTATh KypCOp Ha 3KPaHe C MOMOIIbI0 MBICJIH, IOMOTJIa ObI TAaIfMeHTaM C CHH-
ZIPOMOM «3aIlepToro 4ejoBeKa»* ycTaHaBIMBATh CBA3b C BHEIIHUM MHPOM’2.
[IupuHa HOJIOCH ITepejavyl JaHHBIX B TAKUX JKCIIEPUMEHTAX II0Ka OYeHb MaJia:
manueHT MYyYUTEJIbHO Z0Ar0 HabupaeT 6yKBY 3a OYKBOM CO CKOPOCTHIO He-
CKOJIBKO CJIOB B MUHYTY. MOXHO JIETKO MPEJCTAaBUTh YCOBEPIIEHCTBOBAHHYIO
BEPCHIO, TI0 BCeH BEPOATHOCTH, C UMILIAHTAMHU CJIEAYIOIIEro IMOKOJEHUA, KO-
TOpbIe — /IJIs1 TPAHCJIAIINY BHYTPEHHEH peur — OYAYT BXXUBJIATH B LIEHTp Bpoka

* CuHOpoM «3anepmozo uenogeka» (CUHAPOM H3OJALUH, CUHAPOM zAedddepeHTann) —
CHUH/JPOM, KOTOPBIH XapaKTepU3yeTCsl OTCYTCTBUEM a/leKBaTHOM peakIUu GOJIBHOrO Ha
BHEIIHUE, B TOM YHCJIE U CJIOBECHBIE, CTUMYJIbI M3-3a TETPAIJIETUU U Iapananya Oyib-
GapHO, MUMUYECKOHN U KeBaTeJbHOM MYyCKynaTypsl. [IpuurHaMu pasBUTHUSA CUHAPOMA
MOTYT GBITh UHGAPKT OCHOBAHUS MO3Ta, KDOBOU3IUIHIE B MO3T, TIOJTMOMHUEJIUT, HEKOTO-
pBI€e AZBL
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(y4acToK KOpBI TOJIOBHOTO MO3Ta, HAXOAAMUICA B 3alHEHI>KHe ! YacTu TpeThel
JIOOHOY M3BUJIMHBI, OTBEYAIOIINI 32 MOTOPHYI0, GOHOJIOTUYECKYIO U CHHTAK-
CHUYeCKYyI0 Opranusanuio peuan)’s. CeroHs CCTeMbl 0OpaTHOM CBSI3U NHTEPECHBI
CKOpee C TOYKU 3peHUs OKa3aHU MOMOIIY allueHTaM C MBIIIEYHOH aTpodueit
U JIIOJAM, [IepeHeCcIINM WHCYIbT. DTa HOBEHIIas TeXHOJIOIU [T0Ka MaJo MpU-
MeHHMa K 3ZJ0pOBOMY YeJIOBEKY, XOTs, TI0 CYyTH, IIOBTOPSIET TOT Xe Habop GyHK-
I[U#, KOTOPBIH 06ecrieunBaeTCss IPOCTHIM HATUYUeM MUKPOdOHA U IPOrpaMMOit
pacIo3HaBaHUA PeuH, TO eCTh IPOAYKTOM, yiKe IPHUCYTCTBYIOUIUM Ha HalleM
PBIHKE U OTJNYAIOIIMMCA B JIYYUTYIO0 CTOPOHY TaKMMHU CBOMMU XapaKTepPHUCTH-
KaMU, Kak HeOoJle3HeHHOe U y00HOe IpUMeHeHNe, JellleBU3Ha U OTCyTCTBUE
pHCKa, CBA3aHHOT'O C HEHPOXUPYPTruueCcKUM BMeNIaTeJbCTBOM (a TaKXKe He I0-
poxxzgaromuM ¢paHTaszui B gyxe Opyaia Ha TEMY HO/CAYIINBAIOMIETO YCTPOU-
CTBa BHYTPU YepenHoi Kopobku). KpoMe Toro, Korzia Halle Tejao ¥ KOMIIbIOTED
HUKAaK He CBA3aHbI GU3NYECKU, TO TOCIeJHUH y100Hee pEMOHTHUPOBATH U OCHA-
maTthb HoBEIM I1O.

Ho xak 6bITh ¢ HEM3OBIBHOM UeI0OBEUYECKON MEUTOM, YTOOBI JTIIOAU BCTYIAIU
B 00IeHYe He Ha BepOaTIbHOM YPOBHE, 8 HAPSIMYIO — Yepe3 MO3TOBYIO IeATeNb-
HOCTB, KaK ObI «3aTrpy’kas» APyT B Apyra CBOW 06pa3bl, MBICJIU, 3HAHUSA U JjaXKe
OomBIT? MBI 3arpyKaeM B KOMITBIOTEPH OTPOMHBIe HaiiIkl, B TOM Yucie 6ubiro-
TEKU C MWIJMOHAMU KHUT U CcTaTel, OYKBaJIbHO 3a CUMTAHblE CEKYHBI WU
MHHYTBl — Hey»XeJIU HaM HUKOTZA He IMpHU/EeTCA IOCTYIaTh TaK JKe, UMed J1eJio
¢ COOCTBEHHBIM MO3TOM M cOOCTBeHHOU mHpopMmalueit? Kaxxyiascs Jerkoctb
peanu3anuu 3TOU UJeu, BEPOATHO, 6a3upyeTcs Ha OUIMO0YHOM MPeICTaBIEHUN
0 TOM, KaK 4eJIOBeYeCKUU MO3T BOCIIPUHUMAET U XPaHUT HHbopManuio. Kak yxe
OTMeYasoch, pa3BUTHe 4eJ0BEeUeCKOI'o MHTe/JIEKTa OTPaHUYMBaeT He CKOPOCTbh,
C KOTOPOU JaHHbIe TIOCTYMAIOT B IaMsATh, @ HACKOJIBKO OBICTPO MO3T CITIOCOOEH
M3BJIEKaTh U3 HUX CMBICJIOBBIE 3HAUYEHUA U OCO3HABATh UX. Bo3MoxKHO, IpeIo-
JlaraeTcs rmepeZiaBaTh HEMOCPEACTBEHHO CMBICI, He 0pOPMJIASA €r0 B CEHCOPHYIO
nHPOPMALHIO, KOTOPYIO MPUETC AeKOAUPOBAaTh HoIyJdaresto. TyT BO3HUKAET
ZBe mpobsieMel. [lepBast 3aKJII0YaeTCsA B TOM, YTO MO3T, B OTJIMYHE OT IIPOrPaAMM,
KOTOPbIE MBI IPUBBITHO UCIIOJIb3yeM Ha KOMITBIOTEPAX, HE UCIIOIb3yeT CTaHAaPT-
Hble GopMaTHl XpaHEeHUA U NpeJCTaBJeHUA JaHHBIX. CKopee, B KaXXZIOM MO3Ty
MMEIOTCS CBOM YHUKAJIbHBIE CITOCOOHI IIpeICTaBIeHUs coiep:KaHus 60Jiee BBICO-
Koro ypoBHs. To, Kakvie IMEeHHO COUYeTaHUs HePOHOB UCIIOAb3YIOTCS AJ14 ITepe-
Jlavyy TOW WJIM MHOM KOHILIENI[UH, 3aBUCUT OT YHUKATBHOTO OIIBITAa KOHKPETHOT'O
Mo3ra (a Tak)Ke pa3JNYHBIX I'eHeTUYEeCKUX (AaKTOPOB M CTOXACTUYECKUX
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du3nonIornyeckux mporeccon). Kak B ciydyae HCKyCCTBEHHBIX HEHPOHHBIX ceTel,
TakK ¥ B OMOJIOTMYEeCKUX HEMPOHHBIX CETAX CMBICIIOBOE 3HAUE€HME CKOpee IpeJ-
CTaBJIEHO BCEM CTPYKTYypPOU M MOJenAMHU AeATEeJIbHOCTH 3HAUYUTEJbHBIX Ilepe-
KPBIBAIOIIUXCA PETHOHOB, a He OTAeJbHBIMU AYeiKaMU NMaMATH, YI0XKeHHBIMU
B aKKypaTHble MaccuBbl’*. [I03TOMy HEBO3MOXKHO YCTaHOBUTb IIPOCTOE COOTBET-
CTBUE MEXY HEMPOHAMU IBYX JIFOZIeH TaK, YTOOBI MBICJ aBTOMAaTUYECKY TIepe-
TeKaJu OT OZHOI0 K ApyroMy. Eciu Hy»XHO IepeZaTh MBICAU U3 OJHOTO MO3Ta
B [IPyTO¥ Tak, 4TOOBI OHU OBLIM €MY MOHATHBI, UX HYKHO TO/BEPTHYTh ZIEKOM-
MTO3UIINYU U IEPEBECTH B CUMBOJIBI B COOTBETCTBUU C HEKOTOPOH OOIENPUHITOMN
CUCTEMOH, KOTOpas I03BOJIUT UX IIPaBUJIBHO UHTEPIIPETHPOBATh MO3IOM-IIpUeEM-
HUKOM. DTO y>e JIMHTBHUCTHUYecKas 3a/ayva.

Teopemuuecku MBI B COCTOSTHUY IIPeJICTABUTh UHTePdeIic, Ha KOTOPHIH OBLIO
6bI MOXKHO NEPEJIOKUTH KOTHUTHUBHYIO PaboTy 110 apTUKYIALIUN U UHTEPIIPETA-
uuu Mbicaedt. OH 6yZeT JoKeH YMeTh KaKUM-TO 06pa3oM CYUTHIBATH COCTOTHUS
HEHpPOHOB B Mo3re-lepefaTynke U IepeBOAUTb UX B IOHATHBIE MOZE/NIU aKTHUBa-
LIMY HeMPOHOB B MO3re-IipueMHUKe. Jlaxke ecii OCTaBUTh B CTOPOHE (OUeBHU/HEIE)
TeXHHUYeCKHe TPYJHOCTYU OpraHu3aliy Ha/leXKHOT'0 OZJHOBPEMEHHOI'0 CYMThIBAHUA
COCTOSIHV A1 MUJLINAPZIOB OTZIeIbHBIX HEHPOHOB U 3allMCH B HUX, CO3/JaHUe TaKOT'0
uHTepdetica, BEpOsITHO, caMo 10 cebe sBisgeTcs Al-IONTHON 3aZiaueil ICKyCCTBEH-
HOT0 UHTeJIeKTa. IHTepdelic 0/KeH BKIOYAaTh KOMIIOHEHT, CIIOCOGHBIH (B pe-
’)KMMe peajibHOI'O BpeMeHH) CTaBUTh B COOTBETCTBHE BO3HUKAIOUIUM B OZHOM
MO3Ty MOZeIAM CeMaHTHU4YeCKU 3KBHBaJIeHTHbIE MOZEIU B PyroM Mo3ry. g
BBITIOJTHEHUS 3TOH 3a/1a4¥ TOTpebyeTcs ToApoOHOEe MHOTOYPOBHEBOE IIOHUMAaHUE
MeXaHM3Ma HelpOHHBIX BBIUUCIEHUH, KOTOpOe MOXKeT IIPUBECTU Hellocpe/ICTBEH-
HO K co3ZaHuIo HelipomopdHoro V.

HecmoTps Ha 5TU OrOBOPKH, JBHKEHHE B CTOPOHY YAy4YLIEHUSA MHTEJJIEKTY-
aJIbHBIX CIIOCOOHOCTEMH IO Iy TH CO3/aHKs KMOEPOPraHMU3MOB HE Ka)KETCH COBep-
IIIeHHO 6GeclepCleKTUBHBIM. BrieuaTisiomue pe3ynbTaTel paboT ¢ TUIIITOKAMIIOM
KPBIC [TOKa3aJI1 BO3MOXKHOCTh CO3/lJaHNsA HeMPOHHOI'O MpoTe3a, KOTOPBIH MOXKeT
MTOBBICUTH 3P PEKTUBHOCTD BHITIOJIHEHU A ITPOCTOU 3a/1aun Ha 3artoMuHaHue”. Ha ce-
TOAHAIIHUN eHb UMILTAHTAT CYUTHIBAeT NHOOPMAIIHIO C 3JIEKTPOZOB B KOJIMIECTBE
OT OZIHOT'O ZlecsITKa /10 IBYX ZIeCATKOB, pa3MellleHHbIX B obmact CA3 rumnmnokamiia,
U TIepesiaeT ee Ha TaKoe JXe KOJMYeCTBO HeHPOHOB, PACIONIOKEHHBIX B 001aCTH
CA1 runmokamma. MUKPOIIPOIIECCOP CITOCOOEH Pa3inyaTh BE MOJAETU BO30OYK-
ZIeHVIS B IEPBO# 06;1aCTH (COOTBETCTBYIOILIME ABYM BHAaM UHGOPMAIIMY — «ITPABBI
pbluar» 1 «JIeBBIM pbldyar») U Hay4UTbCA TOMY, KaK 3TU MOZeNU IepelaloTcs
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BO BTOpYI0 06;1acTh. Takye MpoTe3bl MOT'YT HE TOJIBKO BOCCTAHOBUTD GYHKITUOHMU-
pOBaHME MO3Ta B CHUTyallMH, KOTZla HOpMaJbHOe HEHPOHHOE B3aMMOJEUCTBUE
MEeXIy BYyMs 00J1acTsIMHU HEWPOHOB HapyIleHo, HO U 3a CYeT HallpaBJIeHHOU aK-
THUBAIUU TPpebyeMoii MOZIeIU BO BTOPO# 06;1aCTU CITIOCOOHBI TOBBICUTD 3¢ HEeKTUB-
HOCTbD BBITIOJTHEHHUS 3a/Ja4M 110 CPaBHEHUIO C OOBIYHBIM /IJIs KPbIC YPOBHEM. XOTs
10 COBpPeMeHHBIM CTaHZapTaM 3TO U BeCbMa BIleuaT/sAollee B TeXHUYECKOM IJIaHe
JIOCTIKEHYE, SKCIIEPUMEHT OCTaBJIsieT 6€3 OTBeTa MHOKECTBO BOITPOCOB. HacKOIbKO
XOPOIIIO 3TOT MOAX0/, MacuITabupyetcs? Beab 4ncio KOMOMHAIUYM B3auMOJe-
CTBYIOUIUX obyacTel MO3ra, a TaKyKe HEHPOHOB Ha BXOZIe ¥ BHIXO/Ie M3 HUX, OYeHb
BEJIUKO, TIO3TOMY CMOKEM JIX MBI M30€KaTh KOMOMHATOPHOTO B3PhIBA ITPH MOTIBITKE
KapTHUpOBaTh B3aMMOZAEUCTBUA B MO3ry? He mony4quTcs iy, 4To XOTA 3eKTUB-
HOCTh PeIIeHUsI TECTOBOM 33/]la4M PACTET, 3TOMY CONMYTCTBYIOT HEKUE CKPBITHIE
U3EPXKKY, HATIPUMep CHIDKEHUE CIIOCOOHOCTH 06006I1[aTh CTUMYJIBI MJTA HECTIOCO6-
HOCTB 3a0BbITh OIpe/ieIEeHHYI0 acCOIUAIUIO, MTOC/Ie TOTO KaK cpe/jla U3MeHUIach?
[Tosry4yuT 71 YyesloBeK — pacrioyiaralouuii, B OTINYNE OT KPbIC, BHEITHUMU HOCU-
TeJIMU MaMATH BpoZe OGyMaru U pydKu — KaKyo-THOO BBITOAY OT TOSIBJIEHUS
TaKUX BO3MOXXKHOCTeH? HacKOJIbKO JIerKo OyZieT MPUMEHUTh MOJAOOHBIA METOZ
K IpyTUM 061acTsaM Mo3ra? B To BpeMs Kak paboTe OMUCAaHHOTO MIPOTe3a TOMOTAET
CpaBHUTEJBHO MIPOCTas CTPYKTypa obIacTel rummnokamIia, o6ecredrBaroIas mo-
cJlefloBaTeIbHYIO llepe/jady CUTHaJja B OIHY CTOPOHY (10 CyTH, OZlHOHAIIpaBjeHHas
cBa3b Mexay 3oHamu CA3 u CAl), ApyTue CTPYKTYPBI B KOPe TOJIOBHOT'O MO3Ta
HCITOJIb3YIOT PEKYPPEHTHBIE ITUKJIBI OOPAaTHOM CBSA3H, YTO 3HAYUTEIBHO TOBBIIIAET
CJIOKHOCTH CXEMBI CBSI3eH 1, BUAUMO, 3aTPYAHUT paciindpoBKy Habopa GyHKIIHI
BCTPOEHHBIX B Hee T'PYIIIT HEHPOHOB.

B miaHe pa3BUTHS KUOOPIOB €CTh HAaZEXK/a, YTO MO3T, CHabKeHHBIH UMIIIaH-
TaTOM, TIOZAJEP>KUBAIONIUM CBSI3b C BHEIIHENW CPeJ0M, CO BpEMEHEM HAYUUMCs
COIIOCTAaBJIATH CBOE BHYTPEHHEE COCTOAHME U IMOJydyaeMble BHEIIHUE CUTHAJIBL.
B 3TOM ciydae MMILIAHTATy He 06sa3aTelbHO 06J1aZlaTh UHTEIEKTOM, CKOpee,
MO3T JJOJKEH OyZIeT UHTEJJIEKTyalIbHO HaCTPOUTbCS Ha UHTepderic, MpUMEPHO
KaK MO3T pebeHKa MOCTENEeHHO 00yYaeTCss UHTEPIIPETUPOBATh CUTHAJIBL, TIOCTY-
TafoIIKe U3 BHEITHETO MUPA Yepe3 PEIENTOPHI OPraHOB 3pEHU U ciryxa’s. V1 cHoBa
BO3HUKAET €CTECTBEHHBIN BOMPOC: MIPUHECET JIU 3TO KaKYI-HUOYAb peaTbHyI0
110163y ? [IpeAnonoXKuM, IIaCTUYHOCTD MO3T'a OKayKeTC HaCTOIBKO JOCTaTOYHOM,
4YTO OH HAy4YUTCA Paclo3HaBaTh MOJEIU B paMKaX HEKOero HOBOI'O IOTOKa BXOJ-
HBIX CUTHAJIOB, IPOELIPYEeMBIX Ha €ero KOpy IOCpPeJCTBOM HEKOero HelHpoKOM-
MbIOTEPHOT'0 MHTEepdelica, — HO MOYeMy TOT/Z]a IIPOCTO HE CIIPOEIUPOBATH TY JKe
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caMyio HHpOpMalIUIO HENIOCPEICTBEHHO Ha CeTUaTKy IVIa3a B BUie 3pUTENIbHBIX
06pa3oB WM Ha YyIUTKY B Bufe 3ByKa? [IpuMeHeHHe HU3KOTEXHOJIOTUYHBIX
METO/IOB TIOMOXKET M306€eKaTh MHOXKECTBA MPOOJIEM — XOTSA U B TOM U B APYTOM
cIydasx HalleMy MO3TY, YTOOBl HayYUThCA IIOHUMATh UHPOPMALHIO, IIPUAETCS
3a/IeHiCTBOBATh MEXaHN3MbI PACIIO3HABaHMA 00pa30B U IIPUCYIIIee eMy CBOHCTBO
IJIACTUYHOCTH.

Cetun 1 opraHmaunn

Emle ofVH MOTeHIIUANTBHBIN IIyTh, BEAYLUIUH K CBepxpa3yMy, — IOCTelleHHOe
COBEPIIEHCTBOBAHUE CETEW U OpraHu3aIuil, COeIUHAIONUX VMBI JIOAENH ApyT
C IPYTOM U C pa3jINYHbIMU HCKYCCTBEHHBIMU OOBbeKTaMu U 60TaMu, TO eCTh
IporpaMMaMH, aBTOMaTHU4YeCKH BBITTONHAIOIINMY JAeMCTBUA BMECTO YeJIOBEKa.
CMBICT HE B TOM, YTOOBI yCOBEPIIEHCTBOBATh KOTHUTUBHEIE CIIOCOOHOCTU OT-
JIleTbHBIX JItoZlell U B UTOr'e BBIBECTU IIOMYJAINIO CBEPUHTE/IEKTyanoB. Vaes
3aKJII0YaeTcs B IPYTOM: CO3/JaTh HEKOe 00beJUHeHNE UHANBU/YYMOB, OpPraHu-
30BaHHBIX TAKUM 006pa30M, YTOObI 3Ta IOSIBUBILIASCS CETh 110 CBOEMY Pa3BUTHIO
MoTJIa 6bI JOCTUTHYTh CBEPXUHTEJIEKTYaTbHOTO YPOBHS — CETh, KOTOPYIO B CJIe-
AyIollel ryiaBe Mbl HA30BeM «KOJIJIEKTUBHBIU CBEpXpasyM»’’.

B noucropuueckre U HCTOpUYECKHE BpeMeHa KOJIJIEKTUBHBIN UHTEJIEKT I10-
MOT YeJIOBEYeCTBY ZOOUTHCSA MHOTOrO. VICTOYHUKY ycriexa OBLTH caMble pa3HbIe:
HOBOBBE/IEHU B CPE/ICTBAX CBA3U — IIPUYEM CIO/Ia HAZI0 BKJIIOUUTH U300peTeHHe
MIUCHbMEHHOCTH U [1eYaTHOTO Jiesia, He FOBOPsA YKe 0 BOSHUKHOBEHUY CaMUX fA3BI-
KOB; POCT HaceJIeHU U YBeJNYeHNe ero IIJIOTHOCTH; YCOBEPLUIEHCTBOBaHUE GOPM
WHCTUTYIIMOHAJBbHON OpraHu3aluy U CTaHZAPTOB MTO3HAHUA; TIOCTENIeHHOe Ha-
KOIUTeHVe MHCTUTYIMOHATBHOr0 KanuTana. PakTryecky cucTeMa KOJJIEKTUBHOTO
WHTEJUIeKTa OrpaHNYeHa BO3MOXKHOCTAMU UHTEJJIeKTa ee YIEeHOB, 3aTpaTaMu
Ha nepefadyy WHGOpMaNUU MEXAY HUMHU U Pa3IUIHbIMU HEJOCTAaTKaMH U He-
9$HEeKTUBHOCTDHIO, IPUCYIUMU JIFOOBIM YeJIOBeYeCKUM coobinecTBaM. [1o mepe
CHIDKEHUS PacxoZoB Ha Bce BU/BI CBA3U (MMeeTcA B BUAY HE TOJBKO CTOUMOCTD
000py0BaHUA, HO U BpeMs OXXKU/IaHUA OTBETA, 3aTPAThl BpeMeHU U BHUMAaHU,
a Takke Apyrue GpaKTOPHI) MOSIBISETCSI BO3MOXKHOCTH CO3/IaBaTh 60Jee KPyITHbIE
u bostee CIIJIOYeHHBIe OpraHu3anuu. To XKe caMoe IPOUCXOAUT U B CIy4dae yCIem-
HO¥ 60PBOEI C OT/IETBHBIX BEIOMCTBEHHBIMU KPaWHOCTAMU, ePpOPMUPYIOIAMU
J00YI0 OpraHU3aIuOHHYIO XKU3Hb, — Pa30pUTETbHbIE UMUKEBBIE UTPHI U CTa-
TYCHBIE IPUTSA3aHUS; PACIIbIEHNE PECYPCOB; HECOOIOeH e CPOKOB BBHIITOJMHEHN A
3aZlaHui; COKphITHE GpaKTOB; dpanbcudukalysa HHOPMAIUU U TPOYHE TTPOBIEMHI,
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CBfI3aHHBIE C BEIOOPOM MEX /Iy CBOOO0M BOJIU U HaBSI3aHHBIMU yCIOBUAMU. J]axe
YacTUYHAas IUKBUAAINS IEPEKOCOB MPUHOCUT KOJIJIEKTUBHOMY UHTEJIEKTY BHY-
IIUTEIbHYIO MOJb3Y.

CylecTByeT MHOXKECTBO TEXHOJOTUYECKUX M MHCTUTYLIMOHAJbHBIX HOBATOP-
CKUX HJIel, CITIOCOOHBIX BIMATH HA POCT HAIIErO KOJJIEKTHUBHOT'O MHTEJJIEKTA.
Hampumep, coBpeMeHHbBIE PHIHKU ITPOTHO30B OTHOCUTETBHO MOJUTUKH pacipe-
JeJIeHUs JOTalui O6aronpUsATCTBYIOT YTBEPXKAEHUIO HOPM CIIPaBEAJIUBOCTHU
U CIOCOOCTBYIOT BBHIPAOOTKE MEPCIEKTUBHBIX OLIEHOK II0 CIIOPHBIM HAayYHBIM
U COIMAJBHBIM BoIpocaM’s. JleTeKTOPHI JUKU (€CTU yAACTCA HaJaJUTh BBITYCK
HaZIeX)KHBIX U yIOOHBIX B IPUMEHEHUH IToJUrpadoB) CMOT'YT TIOHU3UTh YPOBEHD
MOIIEHHUYECTBA B e ITETbHOCTH JIEoielt’®. Bojiee MOITHBIM HHCTPYMEHTOM MOTY'T
CTaTh ZeTeKTOphl camoobmaHa®’. Ho u 6e3 HOBOUCIIEYEeHHBIX UTP padyMa HeKo-
TOopble GOPMEBI OOMaHa IepecTaloT GBITh aKTyaJbHBIMH, YTPa4uBas CBOIO MpPHU-
BJIEKATEJNbHOCTD U3-3a psAfa NMPUYUH, TAKUX KaK: JOCTYMHOCTh MHbOpMAIUH,
pacckasplBalollell 0 permyTaluy U IPOILIOM YeJoBeKa; IPOMYIbraliua CTPOTUX
THOCEOJIOTUYECKUX IIPaBUI*; IPUOPUTET 3PaBOro CMBIC/IA B KYJIbType OpraHu-
3anuii. B pesysbraTte cucteM HabIIOZeHNUS, OCYIIECTBIAEMBIX HA T06pOBOIBHOM
niu 06s13aTeNbHOM OCHOBE, 6y T HaKOILJIEHBI OTPOMHbBIE 06'beMbI UHpOpPMAIIU
0 IOBeZleHUU 4YesioBeKa. Ha caifTax COI[MaNbHBIX CETEN JeNATCA CBOEH JTMIHOMN
nHpopmanuelt yxxe 60iblle MULTHAPJA JTIOZe; COBCEM CKOPO BCe II0JIb30BaTe-
JI1 — C TIOMOIIIbI0 MUKPOGOHOB U BU/IEOKAMepP, BCTPOEHHBIX B CMapTHOHBI UIU
OIIPaBHI OYKOB, — MOJIYYaT BO3MOXKHOCTB 3aTPYy>KaTh HEIIPEPBIBHYIO TPAHCIALIIIO
cBOEM KU3HU. ABTOMAaTU3UPOBAHHbBIN aHATN3 3TUX IIOTOKOB JaHHBIX MIOPOAUT
MHOXE€CTBO HOBBIX IPUMEHEHU — pa3yMeeTcs, KaK BO 6;1aro, Tak v Bo 3J10%%.

PocT ypOBHA KOJIJIEKTUBHOT'O MHTEJJIEKTA MOXET OBITh TaK¥Ke CBA3aH C 00-
VMU OPraHU3alMOHHBIMHU U SKOHOMIYEeCKUMU U3MEHEHUSIMU U C yBETMYeHUEM
cpeay HapoJioHACEIEHU 10U OOJIBIINX COOOIIECTB COLIMATBHBIX CETEH, COCTOS-
IMUX U3 00pa30BaHHBIX JIOZAEH, TIOCTOSHHO OOGMEHUBAIOIINXCA UHbOpMaIuei
Y UHTETPUPOBAHHBIX B 0OMIEMHUPOBYIO KYIbTYpPYyS2.

VIHTepHET 0CTaeTCs CaMbIM IUHAMUYHBIM [TOJIEM ZI€HCTBUSA, TIEPEAHUM KPaeM
[JI1 MTHHOBAIMI U DKCIEepUMeHTOB. [IprdeM OosblIas 9acTh €ro IOTeHIMasaa

* [Ipomynveayus (promulgation) — odwuipaspHoe IPOBO3IIAIIEHNE 3aKOHA, MPHHATOTO
IapJaMeHTOM MJIM IVIaBOM rocyzapcersa. IHoceosiozuueckue npagunda — afieKBaTHOe OTpa-
JKeHMe 00beKTUBHOH /1eICTBUTEIBHOCTH; IIOHATHE, OTHOCALIeeC K HOPMaTUBHEIM IIPaBO-
BBIM aKTaM.
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[0 CHX TIOp ellle He packphiTa. CireAyeT YKpeIIATh UHTEJIeKTyalbHble CeTH,
aKTUBHO MOJAepXUBaTh GpOpMaT pa3yMHBIX 0OCYKIEHUH, cTapaThcsa u3berarb
npeAybexeHui, BeIpabaThIBaTh MEXaHU3MBI JJIs1 TIPEBPaleHUs YaCTHBIX CYXK-
JEeHUH B KOJUIEKTUBHBIE PELIeHUs — BCE 3TO JOKHO BHECTH CYIIEeCTBEHHBIN
BKJIa/] B PA3BUTHE KOJUIEKTHBHOI'O MHTEJIEKTA KaK BCETO YeJIOBEUECTBA B I[EJIOM,
TakK YU OTZEeJbHBIX COOOIECTB.

Hacramo BpeMs IIOrOBOPUTH O COBEPUIEHHO, Ka3aI0Ch OB, GaHTAaCTUYECKON
nziee, YTO UHTEPHET MOKeT B OZIVH IIPEKPACHBIN IeHb «IIPOCHYThCA». MOXKeT 1
OH CTaTh YeM-TO OOIBIINM, HEXKEJIU MTPOCTO MECTOM COCPEZOTOYEHMUS MTOKA ellle
c1ab0 BEIpa’KeHHOT'0 KOJIJIEKTUBHOI'O CBEPXPA3yMHOTO Havala — 4eM-TO BPOJe
BUPTYaJbHOH YepeITHOM KOPOOKY, BMECTHUBIIIE! B Ce0sT 3aPO/BIII €IUHOTO CBEPX-
pasyma? (B sHameHuToMm scce BepHoHa BuHzxka «/lajee — TexHosorndeckas
CUHTYJIAPHOCTb», HAIIUCAHHOM B 1993 rozy, sTOT clieHapHil paccMaTpuBaeTcs
B KauecTBe OJHOTO U3 IyTel IOSBJIEHUs CBepXpasyMa, ITHCATeNb Ja’ke BBEJ
B 000pPOT TEPMUH «TE€XHOJOTHYECKass CUHTYJSPHOCTH»*.) MOXXHO BO3Da3UTh,
YTO UCKYCCTBEHHBIN WHTE/JIEKT TPYAHO CO3JaTh Ja)ke B pe3ysbTaTe IejieHa-
[IpaBJIeHHbIX WH)XXeHEPHBIX YCUJINH, TO3TOMY €ro CNOHMAHHOe TOSIBJIEHUe Ka-
JKeTCsA MPpaKTUYeCKU HeBepPOATHBHIM. OJHAKO /IeJio He 06CTOUT Tak, OyATO ofHa
U3 CIIeAYIOUIUX BepCUil MHTepHETA BHE3AITHO CTaHET CBEPXPa3yMHOU UCKITIOUH-
TeJIbHO IT0 BoJie caydas. bosee mpaB/onoso6HEIH clieHapuii 3aKI09aeTcs B APY-
rOM: UHTEPHET OyZeT LIar 3a IIaroM COBEPIIEHCTBOBAThCS, aKKYMYJIUPYA B cebe
BCe caMoe IepeJioBoe, 6yarozaps yCUaIUAM MHOXKECTBA JIIo/iel Ha IPOTAKEHUN
JIOJITUX JIET — YCUJIUAM, HalpaBJIeHHBIM Ha yay4IleHue aJTOPUTMOB TIOUCKA,
oTOOpa 1 aHaM3a UHPOpMAIlMHY, Ha co3jaHue 6ojiee MONHBIX pOPMATOB pe-
CTaBJIeHUs JaHHBIX, 60Jlee KaueCTBEHHBIX aBTOHOMHBIX [10 u 60siee appekTHB-
HBIX IIPOTOKOJIOB, YIIPABJAIOIINX B3aNMOJEHCTBUEM 3TUX 60TOB. B KOHeYHOM
cyeTe MUPUAZBI HEOOIBIINX CIBUT'OB CO37ALyT OCHOBY /L1 HEKOU e JUHOM GOPMEI
CeTeBOro WHTeJJIeKTa. 1o KpaliHell Mepe, BIIOJIHE BO3MOXKHO, YTO MOSBUTCS
MMeHHO TaKas KOTHUTUBHASA CUCTEMA, BRIpallleHHas Ha BeO-TEXHOIOTUAX, He UC-
MIBITHIBAOIAS HEJOCTATKA B BRIYUCIUTENBHONM MOIITHOCTH U APYTUX pecypcax,
HeOoOXOAUMBIX /I B3PBIBHOTO POCTAa, — PasBe YTO 3a UCKJIYEeHUEM OJHOTO
KPUTUYECKU BaXKHOI'O MHI'PeJUeHTa. M Korjja 3TOT MHI'PeJUeHT OyZeT HaliZieH
u 6poleH B 0OIIMIT KOTEJ — BCE paHbIlle CBapeHHOE BOCIUIAMEHUTCS U TIpe-
BpaTUTCA B cBepxpa3dyM. OZHAKO 3TOT ClleHApUH ONATH CBOpAYMBAaEeT HA YiKe
3HAKOMBIM HaM IYTh MOSBJEHUsS CBepXxpa3dyMa — CO3[jJaHue YHUBEPCATbHOTO
HMCKYCCTBEHHOTO MHTEJIEKTA.
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Pe3iome

UTak, K cBepXpasyMy BeAyT caMble Pa3HbBIE IIYTH, U 3TOT HENPEJOXHBINA daKT
BCeJIseT HEKOTOPYIO YBEPEHHOCTD, YTO B KOHEYHOM CUETE MBI 10 HEero jobepemcs.
He yzacTcs mpodTH OZHUM IIyTEM — MBI BbIOEpeEM JPYTOM.

OznHako pa3HOOOpasHble BapUAHTHI He NIPHBEAYT HAac BO MHOTHE MecTa Ha-
3HavyeHUA. Jlaxke ecii Ha OZHOU U3 [IOPOT, He CBA3aHHOW C MallMHHBIM UHTEJI-
JIEKTOM, IIPOU30HIeT 3aMeTHOE yIydllleHe KOTHUTUBHBIX CIIOCOOHOCTEN — 3TO
He o3HavaeT, 4To VIV yTpaTui cBoe 3HaueHHe. CKopee, HA060POT: pa3BUBIIUHICA
CBepX MePHI YeJIOBeYECKHH U OPraHU3alOHHBIN Pa3yM YCKOPUT pa3BUTHE HAYKU
Y TEXHOJIOTUI, TOTEHIIUAJIbHO NPUOIU3UB TOSBJIEHUE paJUKaIbHBIX GOPM CO3-
JlaHUs YHHUBEPCAJbHOI'0 UCKYCCTBEHHOTO NHTEJIJIEKTa BpOZe MOJTHOU SMYIAIUN
T'OJIOBHOT'O MO3ra.

V13 Bcero BBIIIECKA3aHHOTO He CJIAyeT ZiesaTh BEIBOJ, OyATO HaM BCe paBHO,
KaKUM MapuIpyTOM JBUTAThCSA K CBepXpa3yMy. BeIGpaHHEBIN ITyTh MOXET OKa3aTh
cepbe3HOe BIMHNE Ha KOHeYHBIN pe3ynbTaT. Jlaske ecu HOBBIE IIOyYeHHBIE BO3-
MOXXHOCTHU He CJIUIIKOM OOYC/IOBJIEHBI BADUAHTOM HaIlpaBJeHUs, TO BOIPOC, KaK
OHM CTaHYT UCIIOIb30BAThCs U KAKOBA Oy/IeT CTeleHb Halllero KOHTPOJIS HaJl HUMH,
BIIOJIHE MOXKET 3aBHUCETH OT IPUHATOr0 NoaxoAa. HanprumMep, ycoBepLIeHCTBOBaHME
YeJI0BEYECKOT'O MJIM OPraHM3aIlMOHHOI'O pa3yMa MOXET ITOBBICUTb T'OTOBHOCTH
JIIoZlelt UATU Ha PUCK U JOOUBATHCS OCYIIECTBIEHUS TaKOTO MAIIUHHOTO CBEPX-
pasyMa, KOTOpHIi OyzieT 6e30IIacHBIM U ITOJIE3HBIM /1711 YestoBedecTBa. (UTOObI 0TI
JI0 TIOJTHOLIEHHOM CTpaTeruvyeckoi OLIEHKU 3TOro, IPUAETCSA MIPEo/oneTh MHOTO
TPYAHOCTEH — UX 0OCYKZEeHHeM MBI 3aiiMeMCs JIMIIb B YETHIPHAALIATON TIaBe.)

MoOKHO OXU/JAaTh, YTO MEPBHIM HACTOAUIUN cBepxpa3yM (B OTJIUYME OT He-
3HAUYUTEIHLHOTO MOBBINIEHNS HBIHEITHETO YPOBHSA KOTHUTUBHBIX CIIOCOOHOCTET)
IIOSIBUTCA B pe3yJibTaTe ABUXeHUA K UCKYCCTBEHHOMY HHTeJIIeKTy. OJHaKO 3TOT
Iy Th CBA3aH C 6OJIBIION HEOIPeIeIEeHHOCTHIO. [I03TOMY TPYZHO TOYHO OIIEHUTH,
HACKOJIBKO OH OKakeTcA JOJITUM U CO CKOJTBKUMHU IPENATCTBUAMU MBI CTOJIKHEM-
cs1. HEeKOTOPBIMH IIAaHCAMU OKa3aThCsI CAMBIM OBICTPBIM CITIOCOOOM OCYIIIECTBIEHU
cBepxpasyMa 006J1aiaeT IoIHasA SMYJIAIUA [OJIOBHOTO Mo3ra. [ToCKOoIbKY IIporpecc
Ha 3TOM ITyTU TpebyeT CKopee TEXHOJIOTMIECKUX PelleHNH, YeM TeOPeTUIECKUX
MIPOPBIBOB, €CTh OCHOBAHMA II0JIaraTh, YTO B KOHEYHOM CYETE yCIIeX JOCTHKUM.
U Bce-Taku ¢ OOJIBIION 0JIel YBEPEHHOCTH MBI YTBEPK/IAeM, UTO aXKe B CIydae
IIOCTOSIHHOT'O IIpOorpecca B KOMIIBIOTEPHOM MOZIeIMPOBAHUY MO3ra GUHUNTHYIO
4YepTy IepBBIM IlepecedyeT UCKYCCTBEHHBIN WHTE/JIEKT: IPUYMHA 3aK/II04aeTCa
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B TOM, YTO HEHPOMOPGHBIM MCKYCCTBEHHBI WHTEJJIEKT MOXET OBITH CO3/aH
U C IIOMOIIIbI0 YaCTUYHOU SMYIAIIUN MO3Ta.

fIBHO pemraeMa 3a/jaua GHOJIOTMYECKOTO YIYYIIEHHUS UHTEIIEKTYaIbHbIX CIIO-
cobHOCTelt, 0c0OOeHHO OCHOBaHHOT'O Ha TeHETUYIECKOMH ceeKIuu. MHoroobemaromiei
TeXHOJIOTVEN Ha CETOAHANTHUHN IeHb KaXKeTCsI UTepaTHUBHAs CeJIeKIINs SMOPHOHOB.
OznHaKo B CpaBHEHUHU C BO3MOXXHBIMU ITPOPEIBAMU B MCKYCCTBEHHOM HHTEJIIEKTe
6uosorudyeckue yrayqueHus 6yAyT MPOUCXOAUTh OTHOCUTENBHO MeAJEHHO U IO-
CTEIIeHHO. B JIyumeM ciaydae OHU IIPUBEAYT K BOSHUKHOBEHUIO CPAaBHUTEJIBHO
caboit popMbl cBepxpasyMa (CKOpO MBI CHOBAa BepHEMCH K 3TOH TeMe).

Brarozapst peasbHON BO3MOXXHOCTH GHOTIOTMYECKOTO YIy4IIeHUs UHTEIEKTY-
aJIbHBIX CITIOCOOHOCTEH pacTeT Hallla YBEPEHHOCTB, YTO B KOHIIE KOHIIOB Oy/IeT co3laH
U UCKYCCTBEHHBIN MHTEJIEKT, TOCKOJIbKY y/Iy4IlleHHble NHTeJIJIeKTyalbHO IO —
y4YeHble ¥ MH)XXEHEPBl — CMOTYT Z0OUThCA OOJIBIIEro U OBICTpeNIero mporpecca,
HEXeJU UX 00bluHble Koyneru. Oco6eHHO B TeX CIieHapusx, rae VY fomkeH ObITh
CO3JaH He paHbllle cepeZIMHbl Halllero CTOJeTHsA, OTPOMHAas poJib OTBOJUTCSA IIO-
CTEIeHHO pacTyllell KoropTe ycoBeplIeHCTBOBAHHBIX MHTEIEKTYalbHO JIoZel.

HetipokoMmbloTepHbIe MHTeP)ENCH BPS/ JIU CTAaHY T TEM BapUAHTOM, KOTOPBIN
IIpUBeZleT HaC K CBEpXpa3yMy. YCOBEPIIEHCTBOBaHME CeTel U OpraHU3aluii MOKeT
B ZIOJITOCPOYHOM IepCHEKTUBE IIPUBECTU K IOSBIEHUIO CIa0bIX GOPM KOJIIEK-
THBHOT'O MHTEJIJIEKTa, HO 60Jiee BEPOATHO, YTO OHO CHIFPAET CTUMYIUPYIOILYIO
POJIb, KaK ¥ OMOJIOTHYECKOe yIydllleHe HHTe/UIEKTYaJIbHbIX CIIOCOOHOCTEH, To-
CTereHHO NoBHIIIAA 3GPEeKTUBHOCTh YMCTBEHHOH ZIeATEIbHOCTU JIOJeH MpU
pellleHNY MHTEe/UIEKTYaJbHbIX 3a/ia4d. B cpaBHEHUH ¢ 6HOIOTMYECKUMU YTy dIle-
HUAMH TPOT'PECC B PA3BUTHUM CETEN U OpraHU3alui IPOU30UAET OBICTpee —
Ha caMOM JeJie OH yXKe ITPOUCXOJUT U y>Ke OKasblBaeT Ha Hally KU3Hb 3HA4YU-
TesbHOe BausAHMe. OHAKO YCOBEPUIEHCTBOBAHME CeTel U OpraHu3anuil 6yger
“MeTh MeHblllee BAMAHMNE Ha pa3BUTHeE YeJIOBeUeCKHWX BO3MOXXHOCTEl pellaTh
VHTeJJIEKTyaIbHbIE 3a/la4l, YeM YCOBEPUIEHCTBOBAHKME KOTHUTUBHBIX CIIOCO0-
HocTel. CeTH M OpraHM3alUU CKOpee IOCAY»KaT CTUMYIHUPYIOIUM HadaloM
PasBUTHA KOJEKMUBHO20 UHMeJLleKma, HeXXeIU KauecmeeHH020 UHMmeleKma —
pasHUILy MeXJy STUMU IIOHATUAMHU MBI paCCMOTPUM B clleZylollell riase.



[naBa TpeTbA
Tvnbl CBepxpasyma

VITaK, u4To MMEHHO Mbl MOAPAa3yMeBaEM Mof CIIOBOM c8epxpazym? He xotenock 6bl Norpyskarb-
CA B TEPMUHONOMMYECKYIO TPACKHY, HO YTO-TO CKasaTb ANA NPOACHEHWUA NOHATUINHON OCHOBBI
BCe-Taku Hy>xHO. B 37OV rnase mMbl NpoBeaeM MaeHTUGUKaLMIO TPeX TUMOB CBepxpasymMa 1 yoe-
OMMCS, UTO B MPAKTUYECKOM CMbIC/Ie BCE TPW TOXKAECTBEHHbI. 3aTeM Mbl MPOAEMOHCTPUPYEM,
HAaCKOMbKO MOTeHUMan O1MONOrMUYecKoro MHTENNeKTa NPOUIPbLIBAET NOTEHUMANY MaLIVHHOIO.
Y MalMH eCTb MHOXeCTBO GyHAAMEHTasbHbIX MPeNMYLLIECTB, KOTopble 06ecneynBatoT UM No-
JaBnAwoLLee NPeBOCXOACTBO HaJ YeTOBEKOM. BUONOrnyecKnin MO3r, Aaxe yny4lleHHbIN, He CMO-
XET C HUMW KOHKYPMPOBaTb.

EcTh ¥ MalllUHBL, €CTh U JKUBOTHBIE, TPEBOCXO/AIINE YETOBEKA B TOM UM HHOM
BU/IE ZIeSITEIbHOCTH, — MOKHO CKa3aTh, OHU y)Ke JOCTUTJIN CBEPXYETIOBEYECKOTO
yPOBHS. JIeTy4asi MbIIllb, UCIIOJIb3Y MPHU TOJIETE SXOJOKAIINIO, OPUEHTUPYETCS
B TEMHOTE JIYYIlle YeJI0BeKa, KATbKYIATOP OOXOAUT ero B apudpMeTHUECKUX pac-
yeTax, [lfaxMaTHbIe ITPOrPaMMBI OOBITPHIBAIOT B IIaXMaThl. [lepedeHb crerudu-
YECKUX 3a/1a4, C KOTOPBIMU ITPOTPAMMBI CIIEITUATBHOTO Ha3HAYEHUS CITPABJISIOTCS
JIydiiie Hac, 6yZIeT TOJIBKO pacTy. be3ycIoBHO, crieluanu3upoBaHHble UHPOpMa-
IIMOHHBIE CUCTEMBI MOTYT UMETh MHOXKECTBO MPUMEHEHUM, HO BCE PaBHO BO3-
HUKAIOT ZIOMOJHUTEbHBIE Cepbe3Hble TPOOIeMBbl, KOTZa pedb 3aXOAUT O Tep-
CIIEKTHUBE CO3/IaHUS YHUBEPCATHbHOTO UCKYCCTBEHHOTO MHTEJJIEKTA, CTIOCOOHOT0
3aHATH MECTO YeJioBeKa 6e3 MCKIII0YEeHH S Ha BCeX HAalMpaBJIEHUAX.

Vike He pa3 yIOMHHAJIOCh, YTO TEPMUH C8epPXPA3YM MBI UCIIONb3yeM AJis 060-
3HAYEHM TAKOT'O MHTEJIEKTA, KOTOPBIM BO MHOI'MX YHHUBEPCAIbHBIX TPOSBIEHUSX
KOTHUTUBHOU JIeATETbHOCTH B 3HAYUTENbHON CTENeHU MPEBOCXOAUT JYUIIre
yMBI YesoBeyecTBa. OMucaHue BeCbMa pacIibiBUaToOe (T03TOMy GOPMYIUPOBKA
U He TOBTOPSET ZIOCJOBHO Ty, YTO /laHAa HaMH B NpeAbIAYyIlel rimase). B coorT-
BETCTBUU C 3TUM OIpeJieIeHUEM Ha CTaTyC CBEpXpa3yMa HauyHYT IPETEH/I0BATh
camble pa3HbIE CUCTEMBI C COBEPIIEHHO HECOMTOCTABUMBIMU GYHKITHOHATbHBIMU



I'nasa mpemuws. Tunst cgepxpadyma 97

cBolicTBaMu. PazobpaThcs ¢ UMeMUMUCH AePUHUIUAMY 3TOTO IOBOJBHO IIPO-
CTOTO MOHSITUS HAM TO3BOJIUT I€TAMbHBIM aHAMN3 CBEPXBO3MOXKHOCTEN MO3ra,
[IJIsl 9€T0 TIPUJIETCS PACIIyTaTh ZlajeKO He OTHOPO/HBIH y3eJl, BRITATUBAs U3 HETO
pa3IuYUTENbHbIE IPU3HAKY UHTEJIEKTa. ECTh MHOXKECTBO CIIOCOOOB ITPOBECTH
TaKyIo JeKoMTo3unuoo*. Jlns nuddepeHITuaiy BOIJIOMEHWH cBepXpa3yMa o6-
paTUMCS K TPEM €r0 TUIIAM: CKOPOCTHOM CBEPXPA3yM, KOJUIEKTUBHBIM CBEpXpas3yM
U KaueCTBEHHBIN CBEPXPA3yM.

CKOPOCTHOW CBEPXPa3ym

CKOpOCTHOM cBepxpas3yM IIpe/CTaBIsIeET COOOUM TaKOU ke NHTEJIEKT, KaK Yesio-
BeUYeCKU, TOJIbKO Gosiee GBICTPHIN. C KOHIENITYa bHONU TOYKY 3peHUs AaHHbIN
THII CAMBIN NIPOCTOM A1 aHanu3al. Mbl afiuM eMy CleyIolee ONpezeseHue:

CKOpOCTTlHOﬁ ceepxpasym — CUCTEMaA, CII0cOOHas AeJaTb BCe€ TO XeE, 4TO
¥ 4eJIOBEYECKUU HWHTEJIJIEKT, TOJIbBKO HAMHOI'O 6bICTpee.

Moz «<HAMHOT0» UMEETCS B BUZLY «Ha HECKOJIBKO TIOPSZKOB». [IOHMMar0, YTO U 3TO
KpaiiHe 0000IeHHOe OTpe/ieieHUe IBHO XPOMAeT, HO 51 6JaropasyMHO OTOHIY
B CTOPOHY U IIPeJOCTaBII0 CAMOMY YUTATENI0 Pa3bUparbca C ero UHTepIpeTa-
nuern?.

CaMBbIM ITPOCTHIM IIPUMEPOM CKOPOCTHOT'O CBEPXpa3yMa MorJIa ObI CTaTh MOJI-
Hasi SMYJIAINSA TOJIOBHOTO MO3Ta, BEIIIOTHEHHA HA CBEPXMOIITHOM 0060PyZOBaHUM®.
VIMyTanroHHas MOJesib Mo3ra, paboTaronjas co CKOPOCThIO, B ZIECATH pa3 IIpe-
BBIMIATOIEL CKOPOCTh OMOJIOTMYECKOT0 MO3Ta, CMOTJIa OBl YMTATh KHUTH 33 CUH-
TaHble CEKYH/BI, a JOKTOPCKYIO ANUCCEPTALINIO HAIMCATD 3a leHb. ECJIN CKOpOCTh
WMUTAIIMOHHONW MOZenu OGyZeT BhIllle B MUJIJTUOH pa3, OHA OyZeT B COCTOSHUU
BBITIOJIHATD 32 /IeHb MHTEJIEKTYAJbHYI0 paboTy, Ha KOTOPYIO Y YeJIOBEKA YIILIO
ObI LleJI0e ThICAYeTeTHE".

s pazyMma, paboTaromero ¢ TakoH CKOPOCTHIO, TPOUCXOASIINE BO BHEITHEM
Mupe cOOBITUA MOXOAUIN OB HAa 3aMe/IIeHHYIO CheMKy. [IpescTaBbTe, YTO Balll
MO3T YCKOPHJICS B IECATH THICAY pa3. [pyr pOHsET YallKy, U BBl B TeUeHUE He-
CKOJIBKUX 4acoB HabJloZjaeTe ee MeJJIeHHOe ABIKEHUE B CTOPOHY II0JIa — OHA

* Jlexomnoszuyus (decomposition) — Hay4HBIH METOJ, 3aKJIOYAIOUINICA B pa3feNeHUH 1ie-
JIOTO Ha YaCTH U MO3BOJIAIOMINN pacCMaTPUBATH JIOOYIO UCCIe[yEMYIO CCTEMY Ha OCHO-
BaHUU ee IPU3HAKOB KaK CJIOKHYIO, COCTOSIIYIO U3 OTJENbHBIX B3aMMOCBSI3aHHBIX MO/
CHCTeM, KOTOPbIE, B CBOIO O4Yepe/ib, MOT'YT OBITh pacuieHEHb! Ha YaCTH; IIPUMEHSIETCS IPU
aHaJn3e MaTepUalbHBIX 0ObEKTOB, IIPOLIECCOB, IBJEHU U TIOHATHH.
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CJIOBHO KOMeTa, 6€3MOJIBHO CKOJIb3AIas B KOCMOCe HaBCTPeUy /aJeKoH IaHe-
Te, — U II0 Mepe TOro KakK OIlyIleHne Henu30eXXHON KaTacTpOodbl MyIUTENbHO
mpobuBaeTcs Yyepe3 U3BUJIMHBI CEpOro BelecTBa Balllero IpUATeNs, a OTTyZa
B ero nepudepruifHyI0 HEPBHYIO CUCTEMY, Ha €ro JIUIe MOCTENEHHO TPOCTYIaeT
BBIpa)KeHUE, IIPEIIECTBYIOIIEE BO3IIACY «O!», KOTOPHIH BHI €Ille He CKOPO YCJIbI-
mute. Kopoue roBops, 3a 3To BpeMs BHI yCIleeTe IIPUHECTU €My HOBYIO YallKYy,
3a0ZJHO MPOYUTATH [1apy HAYYIHBIX CTaTeH U ZjaKe B3IPEMHYTh.

[To mprymHe M006HOTO paCTAKEHUA UICTUHHOTO BpEMEHU CKOPOCTHOM CBEPX-
pasyM, HaBepHOe, TIpeAoYes 66 paboTaTh ¢ HUPPOBLIMU 0OBEKTAMHU, @ HE 0O'HEK-
TaMHU MaTepHUaabHOro Mupa. EMy yno6Hee 6bL10 ObI CYIeCTBOBATh B BUPTYaIbHOM
PEasbHOCTU U UMETh JIeJI0 ¢ UHPOPMAIIMOHHON 3KOHOMUKOM, a IPU HEOOXOAM-
MOCTH — BCTYIaTh BO B3aUMOIEHCTBHE C QU3UYECKON CPeZIod MPU MOMOIIU
HaHOMAaHUIYIATOPOB, ITOCKOJbKY 3TH MUKPOCKONMYEeCKHe KOHEYHOCTH MOTYT
JIBUTAThCs OBICTpee POOOTU3UPOBAHHBIX. (HaCTOTHBIE XapaKTEPUCTUKH CUCTEMEI
06BIYHO 06pPATHO IIPOIOPIIMOHAIBHEL ee IMHeHHBIM pa3Mepam®.) CKOPOCTHOM yM
MOT 6Bl B3aMOZEHCTBOBATH ITIABHBIM 06pPa30oM C [PYTUMU CKOPOCTHBIMU YMaMH,
a He C JIIOAbMH, Ybe OpasUTeNNYecKu* MeJIUTeTbHOEe IepeJBIKeHNe B MPO-
CTpPaHCTBE CPABHUMO pa3Be YTO C TATYYECThIO MeJa.

[To Mepe yCKOpeHUs WHTEJIEKTA Bce Oojiee KPUTHUYECKUM OTPaHUYIUTENEM
CTAHOBUTCS CKOPOCTH CBETA, ITOCKOJIBKY PACTYT U3/IepKKU B pe3yJbTaTe IOTepU
BpEMEHU Ha My TEIIECTBUE WU NTepeAady HHOOPMAIUU Ha JaTbHUE PACCTOTHUSS.
CBeT NprMepHO B MIJIJIMOH pa3 GBICTpee peaKTUBHOT'O CaMOJIeTa, I03TOMY IHb-
POBOMY areHTy CO CKOPOCThIO MBIILJIEHHSI, B MUJIJIMOH pa3 MPeBBIIIAIOIIEell YesIo-
BevyecKylo, MOTpebyeTcss MPUMEPHO CTOJIBKO K€ ero CyObeKTUBHOTO BPEMEHU
Ha Iy TelllecTBHEe BOKPYT CBETA, KaK U ero COBpeMeHHUKY-4eJI0BEeKY. 3BOHOK KOMY-
TO, HAXOAIIEMYCS B IPYyTOM T'Opo/ie, 3aliMET CTOJIBKO YK€ BpeMeHH, CKOJIBKO HYKHO
Ha TO, YTO OBl 3TOT KTO-TO OKa3aJICs Iepes BaMU COOCTBEHHO TepcoHoi. CBepx-
pasyMam, JOCTUTTINM BBICOYAHINIEN CKOPOCTH, KOTOPBIM TPeOYeTCs MTOCTOSTHHOE
WHTEHCUBHOE COTPYAHUYECTBO, IPeAIOYTHUTEIbHEE HAXOAUTHCA HEJANeKo APYT
oT Apyra. Eciiv CKOpOCTHBIE CBepXpa3yMbl, HAIIpUMep, cCObUparoTcs paboTaTh HaJ
OZIHO¥ 3a/ja4el, OO OBI JKeTaTeThHO PA3MECTUTDb UX — YTOOBI U30aBUTD OT ZI0JI-
T'UX [IEPUOZIOB OXXUAAHUA — B KOMITBIOTEPAX, CTOAIINX B OHOM IOMeEIIeHUH.

* Bpadumenuueckuii (bradytelic) — mpucyuiuit HEKOTOPBEIM OpraHU3MaM TeMI MOP(OJIOrU-
YeCKO 3BOIOLUH, GIM3KUI K HYJII0, HAIIPUMED OTZe/bHbIE BUBI MOJUIIOCKOB IIPETepIIe-
siu 3a nocnegHye 400 MJIH JIeT caMble He3HaUUTeIbHbIe U3MeHeHHU .
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KONNeKTMBHbIV CBEPXPa3ym

CriefyIoluii TUT CBEPXpasyMa MpeACTaBiseT co60it GOMbIIoe KOTUIECTBO UH-
TEeJIJIEKTOB 60Jiee HU3KOTO YPOBHSA, COOMPAIOLINXCA paZyl JOCTUIKEHUS CBEPX-
TIPOU3BOAUTENBHOCTH B OZIHO Iiesioe. OmpeziesieHre 3TOro TUIa chOpMYIUPOBAHO
CIeAyIOMUM 06pa3oM:

KOJNLIEKMUBHbLIL c8epXpasym — CUCTEMA, COCTOAIIASA M3 GOJBIIOTO KOIH-
YecTBa MHTEJIEKTOB 60jiee HU3KOT'O yPOBHS, B CUJIY 3TOTO €€ 0011as mpo-
U3BOAUTENHHOCTh 3HAYUTETHHEIM 00pPa30M IPEBBINIAET IPOU3BOJUTEb-
HOCTH JIFOOOM CyIIecTBYIONed KOTHUTWUBHOW CHUCTEMBI BO MHOTHUX
VHUBEPCATHHBIX 00JIACTAX Z€ATENbHOCTH.

B oTimume oT CKOPOCTHOT'O, KOJIJIEKTUBHBIHM CBepXpa3yM He CTOJIb SICHO OYep-
YeH KOHIIENITyaIbHO’, HO 60Jiee y3HaBaeM C IPaKTUYeCKOH ToYKY 3peHud. Ha cob-
CTBEHHOM OIIBITE MBI ellle HUKOI/]a He CTATKUBATUCh CO CKOPOCTHBIM HCKYC-
CTBEHHBIM MHTEJJIEKTOM YeJIOBeUYeCKOr'0 YPOBHs, 3aTO XOPOIIIO 3HAKOMBI C TAKUM
MIOHATHEM, KaK KOJIJIEKTUBHBIN pasyM, IpeCTaBIAIONINN 00beINHEHNE JIIOJEH,
OpraHU30BaHHBIX B €JUHYIO CUCTEMY, YTOOBI COBMECTHO HaXOAUTh PEIIeHU
60see 3pHeKTUBHBIE, YeM MOXKET IPUHUMATD OTJETbHBIH, a)ke CAMBIN YMHBIH,
YJIeH 3Toro coobimecTBa. EcM HECKONBKO abCTparupoBaThCsA U MOJOUTH K BO-
IIpoCy Cyryb0 TeOpeTHYeCKH, TO TAKOT'O poJa CUCTEMaMH, CIIOCOOHBIMY pelaTh
po6yieMBbl CAaMOTO PAa3HOTO YPOBHA CJI0XXHOCTH, MOXXHO Ha3BaTbh KOMIIAHUH,
MIPOEKTHBIE TPYIIIBL, COL[UANbHbIE CETH, OOIIEeCTBEHHBIE OPraHU3alluY, HayYHbIE
KOJUIEKTHUBBIL, TOCYZapCTBA U JaXKe, YTOOBI HE MeJIOYUTHCS, BECh PO/, UeIOBEYe-
ckui. V3 Hamed couuanbHO-UHCTUTYLMOHAJBHOW MPAaKTUKU MBI 3HaeM, Ha-
CKOJIBKO ITpOlIle IPUHUMATh pellleHN s, eCIU HaJ, HUMU TPYAUTCA KOJIJIEKTUBHBIN
pasyM.

Jlydlile BCero KOJIIEKTUBHBIN MHTEJJIEKT MPOABJAET cebsa B pa3paboTke
KOMILJIEKCHBIX TPOEKTOB, KOTOPBIE JIETKO PA3JI0KUTh Ha YaCTHU, YTOOBI KaXKAYIO
MOJKHO GBIJIO BBIIIOJIHATH MapaJljieJbHO CUJIAMH MOACTPYKTYP €JUHOMN CUCTEMBI
U MPOBEPATH PE3yJbTAaThl B aBTOHOMHOM pexxuMe. [Ipu penieHUU JTIOOBIX 3a-
[lad — OT CTPOUTENIHCTBA KOCMHUYECKOT0 KOpabisi MHOTrOPa30BOr0 HCIOJIb30-
BaHUA /10 YIIPaBJIeHUA CEThIO 3aKYCOUHBIX — CYILIECTBYET OI'POMHOE KOJTUYeCTBO
BO3MOXXHOCTeH 6iarozaps paszeseHuIo TpyZa. Haa KaXbIM KOMIIOHEHTOM
marTia paboTaeT cueruajiu3ipoBaHHasg KOMaH/1a IPOEKTUPOBIINKOB U HHIKe-
HepOB; Kaxk/Joe Kade 00CTyKUBAETCA OTAETbHBIM KOJJIEKTUBOM ITpodeccroHa-
JoB. HayuHas cpefia B IIeJIOM CKJIA/[bIBAETCSA M3 OCOOBIX COOOIIECTB, KaXA0e
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13 KOTOPBHIX 3aHUMaeTcs CBOEH OTAeNTbHOM AMCIUIIINHON U ABJIAETCA caMo-
CTOATEJbHON CHUCTEMOM C JOBOJBHO XKECTKOU CTPYKTYPOH COMOAYMHEHHBIX
3JIEMEHTOB: HCCJe0BATeN!, IPenojaBaTesy, CTYAeHTHl, Ky pHalbl, I'PAHTHI,
MpeMUUN — KCTaTH, XOUy 3aMEeTHUTh, UTO CIOXKHUBIIASCA CXeMa He OYEHb CIIO-
cobCTBYeT pPa3BUTHIO TOI'O HAlpaBJeHUs, KOTOPOMY IIOCBsIIeHa MOsS KHUTA.
Ho TakoBa TpaZgulMOHHAas HayYHas MPaKTUKa, U K 9TOMY MOYKHO OBLIO OBI OT-
HECTHCh KaK K He0OX0ZMMOMY KOMIIPOMHUCCY, IIOCKOIBKY B PAMKaX CyIIECTBYIO-
IIero OTpOMHOE MHOXXECTBO TBOPUECKUX JIMYHOCTEN U IleJeyCcTpeMJIeHHBIX
KOMaH/I, 3aHUMasiCh CAaMbBIMM Pa3HBIMU HalpaBJeHUIMH U paboTas IpaKTHU-
YeCKH aBTOHOMHO — KOT/Ia KaXX[bI{I BO3/ebIBAET COOCTBEHHYIO HAYUHYIO
JEJITHKY, — BHOCSAT CBOM KOJUIEKTUBHBINM BKJIaZl B COKPOBUIIHUITY Y€TIOBEYECKUX
3HAHUU, IPOJOIKAIOT U Pa3BUBAIOT UX.

Takoro poja pasyMHas CHCTEMa MOXET OBITh YCHJIEHA 33 CUET YCOBEPIIEH-
CTBOBaHUA KaXK/I0H OTAENbHO MOACTPYKTYPHI: PacIIUpPeHHe ee COCTaBa; IIOBBI-
IIIeHNe ee YPOBHA UHTEJIJIEKTA, ONITUMU3aLNA ee OpraHU3aIlMOHHON ITIOTUTHUKY®.
JI7151 IpeBpalleH A JTI060ro CyIecTBYOIIEro KOJUIEKTUBHOTO NHTEJIEKTA B CBEPX-
pas3yM moTpebyeTcst pe3KUII pOCT Ha BCeX YPOBHAX. [IoABUBIIAsACA B Pe3yIbTaTe
cucTeMa JZIoJKHaA OBITh CIIOCOOHA 3HAYMMO IIPEBOCXOJUTH JIIOO0H MMEIOIUIC
KOJUIEKTUBHBIN UHTEJJIEKT U JPyrie KOTHUTUBHBIE CUCTEMBI BO MHOTUX YHHU-
BepCasIbHBIX 00JIaCTAX 3HAaHUU. Po)x1atoTcs 1 OyAy T JajIbllle OSABIATHC MHOTHE
MIPOTPECCUBHBIE TIOAXO/BI, HATIPUMED: COBPeMeEHHbIE GOpMaThHI TPOBEAEHU S KOH-
dbepeHIU, TO3BOISAIONIME VIEHBIM 3)PeKTHBHEE 0OMEHUBATHCSA HHOOPMAaLIUEH;
COo37laHVe HOBEUIIIUX aJITOPUTMOB aHaIN3a JAHHBIX, CIIOCOOCTBYIOIIUX Ty IIIEMY
0TOOPY MOJIB30BATENBCKUX MIPEANOYTEHNH, B YaCTHOCTU YUTaTesel U 3puTe-
Jiel, — HO KaKoBO Obl HU OBLTIO UX 3HaYeHUE, COBEPIIEHHO OYEBU/IHO, YTO CAMU
mo cebe TU MHHOBAIIMOHHBIE GAKTOPH HE IMPUOIU3AT HAC K MOSBIEHUIO KOJ-
JIEKTUBHOT'O cBepxpasyMa. CoOCTBEHHO, KaK M IIOKa3aTeJIu BPo/ie TEMIIa IPUPOCTa
HaceJieHUs TJIAHETH WU YAyYIIEHUS METOZOB INpernojaBaHus B yUYeOHBIX 3a-
BeZleHUAX. UTOOB KOTHUTHUBHBIE CIIOCOOHOCTHU YeJI0OBEYeCTBa B LIeJIOM Hadalu
COOTBETCTBOBATh YPOBHIO KOJUIEKTUBHOTO CBEPXPasyMa, MOTPe6YIOTCA COBCEM
JApyTYe U KOJINYeCTBeHHbIe, U KaYeCTBEHHBIE KPUTEPUU.

O6paTuTe BHUMaHUe, YTO IOPOT IS IIPU3HAHUSA CUCTEMBI CBEPXPa3yMHOMN
OIIpeZiesIeTCsI OTHOCUTENIHHO TEKYIIEro YPOBHS MPOU3BOAUTENBHOCTH, TO €CTh
Ha Haudasno XXI Beka. B oucropuyeckue BpeMeHa U Ha MPOTAKEeHUU BCel UCTO-
pUU YeIOBEUYeCTBa BO3MOXKHOCTU KOJUIEKTUBHOT'O MHTEJIEKTA BBIPOCIN OUYE€Hb
cunbHO. Co BpeMeH IIecToIleHa HaceleH e 3eMJIN YBEIUIUIIOCH B THICAYY pas’.
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Vicxozs U3 3TOT0 — €CJIU IIPUHATH 32 OCHOBY YPO8eHb UHMe /leKma 3noxu nJiell-
CMoyeHa, — HBIHENTHUIN WHTEJIEKTYa bHBIM YPOBEHDb YEIOBEYECTBA MOXKHO
paccMaTpuBaTh KakK NMpUOIMIKAIOIUiica K cBepxpadyMHoMy. CTOJb XKe cylie-
CTBEHHOE BJIMSHUE OKa3ajo COBEPIIEHCTBOBAHME KOMMYHUKAIIMOHHBIX MPO-
1[eCCOB, 0COOGEHHO BOBHUKHOBEHUE YCTHOM PeYH, a IOTOM U TUChMEHHBIX S3BIKOB,
a TaKKe IPaIoCTPOeHNEe ¥ KHUTOIleuaTaHue. Bece 3TH 06CTOATENbCTBA, KAK IO OT-
JIEIbHOCTH, TaK M COBOKYIIHO, CTAJH OFPOMHBIM CTUMYJIOM YCKODEHUs — Ha-
CTOJIBKO MOIIHBIM, YTO IOSIBUCH ceifyac mojobHOTo MaciiTaba HOBaTOPCKUU
MOTEHIINAJ, er0 BIUAHUE Ha KOTHUTUBHBIE CIIOCOOHOCTU BCETO YeJIOBEYECTBa
MpUBEJIO OBl K TIOABJIEHUIO KOJUIEKTUBHOT'O CBepxXpasyMall.

HaBepHfKa cefiyac HEKOTOpPbIe YUTATEIN BO3PA3AT, YTO, MOJI, COBPEMEHHOE
OOIIECTBO He KAXKETCS UM CJIUIIKOM pa3yMHBIM. BO3MOXHO, B X POZHOM CcTpaHe
HeJIaBHO IPUHAIHN KaK1e-TO HEellOIyJIApPHbIe 3aKOHBI MJIM HECKOJIBKO U3MEHUJIACh
MOJIUTAYECKAsT 0OCTAHOBKA, ¥ OYEBUHAS HEPA3yMHOCTh ITPOUCXOASIIIEr0 060-
pauuBaeTcs A JTI0Jed IPAMBIM CBUJETETbCTBOM MOPAJIbHONW U WHTEJJIEKTY-
aJbHOM Zlerpajaiiy couryMa. Pa3Be He IOATBEPIKJAETCs UX BBIBOZ 00 yMCTBEH-
HOU He/leeClIOCOOHOCTU COBPEMEHHOTO YeJOBeYecTBa BIIOJHE BECOMBIMHU
apryMeHTaMu, TAKUMU KaK U/0JI0MOKJIOHCTBO TIepe/] MaTepruaJlbHBIMU bIaraMu;
HCTOIIeHUE TPUPOJHBIX PECYPCOB; 3arps3HEHNE OKPYIKAIOIIelH Cpesbl; UcTpe-
6JIeHMEe BUZIOBOTO pa3Hoobpasus? Pa3Be aTu 6e306pasus He MPOUCXOAAT Ha 00IIeM
¢boHe BceMUPHOTO HEPAaBEHCTBA, BOMUIONIEH HeCIIpaBeAJIUBOCTH U ITOJHOTO Ipe-
HeOpexxeHUs 6a30BBIMM TYMaHUCTUYECKUMH U JYXOBHBIMU IleHHOCTIMU? Bce
TaK, TOJIBKO €CTh OAHO HO. OcTaBUB 6e3 BHUMAaHUsA CPaBHUTEIbHBIN aHaIN3,
HAaCKOJIbKO COBPEMEHHBIE COLIMAbHBIE U3bSIHBI YKaCHee He[OCTATKOB MPOIILIBIX
310X, X0Uy BaM 3aMeTHTh: B HallleM OllpeZieJIeHUY KOJIEKTUBHOTO CBEPXpasyMa
HET HUYEro, YTO TOBOPHUJIO ObI, OYATO BBHICOKOPA3BUTOE B MHTEJIEKTYaJIbHOM
miaHe o6IecTBO 0653aHO OBITH CIIpaBeAJUBBIM U HPaBCTBEHHBIM. Bosee Toro,
B OIlpe/ieIeHNH HET la’ke HaMeKa, OyATO BRICOKOPa3BUTOE B MHTEJIEKTYaJIbHOM
IIaHe oOIecTBO AOIKHO ObITh Mydpee. BBl CIIPOCUTE, YTO TaKOE «MYyJAPOCTh»?
JloroBOpUMCS CYUTATh MYZAPOCTHIO CITOCOOHOCTh OTHOCUTCS K CAMOMY BaXKHOMY
B Halllell >KU3HU C TOM UK UHOH CTEMEHBIO 3/[paBOT0 cMbIcia. [IpeacTaBum cebe
HEKYI0 OpPraHU3aI[{I0 C HEMBICJMMO OTPOMHBIM IITATOM COTPYZHUKOB — JIIOJIEH,
obazal0muX GOMBIINM YMCTBEHHBIM O6arakoM, YCIEIIHO M COTJIaCOBaHHO pa-
60TaIONUX, YMEIOIIHX KOJJIEKTUBHO PElIaTh IPaKTUYECKU YHUBEPCaTbHbIE TBOP-
YecKue ¥ MHTeJUIEKTyalbHbIe P06ieMbl. [Ipe oo UM, 3Ta OpraHU3aIysa MOXKET
YIIPaBJIATh IPAKTUIECKU TFOOBIMU IPEATIPUATUAMU, pa3pabaThiBaTh IPAKTUYECKH
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JII00YI0 TEXHOJIOTHIO U IOCTUTATh IIPAKTUYECKU B JIIOOOM IIPOIlecce HauBBICIIEH
npoayKTuBHOCTU. Ho fake Hacmosbko 3bdeKTUBHAs yHUBEPCaTbHas OpraHU-
3a1us crocobHa 1Mo KaKOMY-TO MPUHI[UNIUATBHO BaXKHOMY, IPAKTHUYECKH CYb-
GOHOCHOMY, BOIIPOCY BAPYT NMPUHATH B KOPHE HEBEPHOE peIleHre — CKaKeM,
He IIpoAyMaTh HajJeXkallyre Mephl IPeJOCTOPOKHOCTH IIPOTUB PUCKOB, YI'PO-
JKAIOI[UX ee CYIIeCTBOBAaHUIO, — U GpaHTACTUUEeCKU OYPHBIN MOABEM ZOBOJTHHO
OBICTPO 3aKOHYUTCSA ITOJHBIM U 6eCCIaBHBIM yIaZKoM. Takas OpraHu3aiius Moria
6bI CTaTh HOCUTEJIEM MOIITHOT'O OOIIEro MHTENJIEKTa — HACTOJBKO BBICOKOTO, YTO
elle 4yTh-4yTh, U KOJJIEKTUBHBIN CBEPXPA3yM IOJIYYUI OBl CBOE peaybHOE BO-
IJIoIIeHYe. A Terepb BePHEMCH K «CIIPAaBEAINBOCTI» U «MyZApocTy». Halizsa kakoii-
TO )KeJIaTeJbHBIN /I HaC IIPU3HAK, He CTOUT TOAJaBaThCsA UCKYIIEHUIO U 005-
3aTeJIbHO HaMaTBIBaTh 3Ty HUTOYKY HA OIPOMHBEIN KIyOOK Hamrero obiero
U O4YeHb HeollpesileIeHHOT'O IIPe/ICTaBJIeHUA O MBICIUTENIbHOHN AeATeNbHOCTH,
ITOCKOJIBKY HEBO3MOXXHO BBIOpPATh OZHO CBOMCTBO, MYCTh Za’Ke JAOCTOMHOE BOC-
XUIeHus, 6e3 Toro, 4ToObI He PACCMOTPETh aHAJIOIMYHBIM 06Pa30M BCE OCTAJIb-
Hble XapaKTepUCTUKU. MoXKeT OBITh, C 3TOM TOYKM 3peHUs HaM CJIeJ0Bajio ObI
0CO3HaTh, KaK y100HbI MOIIHBIE MHGOPMAaIIOHHBIE CHCTEMBI — IIPHUYeM CHCTEMBI
¢ 3JIeMeHTaMU UCKYCCTBEHHOT'O MHTEJIEKTa, — KOTOPHIE 10 OIIpeieIeHUI0 He MOo-
T'yT OBITH HU CIIpaBeAJUBBIMY, HU MIPeJAaHHBIMY, HU MyZApeIMU. Ho K 3TOMY BO-
IIpoCy MBI BEpHEMCS B ceZIbMOIi IIaBe.

KoJmeKTUBHBIHN CBEPXPa3yM MOXKET OBITh MHTETPUPOBAH CJ1ab0 WU CUIBHO.
B xavecTBe WIUTIOCTpAIMU CTaOOMHTETPUPOBAHHOIO CBEpXpasyMa Mpe/iCTaBbTe
iaHeTy Merasemis, HA KOTOPOU ZOCTUTHYT TOYHO TaKOU ke YpOoBeHb KOMMY-
HUKAIIMOHHBIX M KOOPAMHALIMOHHBIX TEXHOJIOTUH, KaK HAa COBPEMEHHON 3eMIIe,
HO IIpU 3TOM HacejieHHe OoJiblile 3eMHOTO B MMJIIMOH pa3. COOTBETCTBEHHO,
BhIIIE OYZyT ¥ COBOKYIIHbIE MHTEJIEKTYaJbHbIE pecypchl. [IpenomoXumM, 4To
Hay4Hble reHUU MacinTaba HpioToHa 1ty DUHIITEHA TOABIAIOTCA KaK MUHIMYM
OJVH pa3 Ha ZiecATh MUJUINAP/OB YeJIoBeK — TorzAa Ha Merasemie OyAyT OfHO-
BPEMEHHO ITPOXKUBATh CEMbCOT THICSY T€HUEB, HE TOBOPSI Y2Ke O IIPOIIOPIIHOHATBHO
60JIbIlIEM KOJUYECTBE MMPOCTO TAJTAHTIUBLIX U OJJapEHHBIX MerazeMJsiH. HoBbie
W/JIeV U TEXHOJIOTUY Pa3BUBAIUCH Obl HA TAKOH IJIaHETe C GEeIIeHOH CKOPOCTHIO,
v mrobanpHas IUBUIM3alusA Ha MeraszeMmie npejcrasisiia 661 coboil ciabouH-
TerpupOBaHHBIN cBepxpasym'.

Ecm mocTeneHHO MOBHIMIATE CTENeHb WHTEIPAIUU KOJIJIEKTUBHOTO MHTE-
JIeKTa, B KOHEYHOM cyeTe OH MOXKET IIPEBPATUTHCA B eIMHBIN OTPOMHBIN «pac-
CYZOK» B IIPOTUBOIOJIOKHOCTH IIPOCTOMY HabOpy €1a60 CBA3aHHBIX YETOBEYECKIX
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yMoB!2. XKutenu MerazeMiy MOIJIu Obl IBUTAThCA B TOM HallpaBJIeHUU, COBEP-
IIIEHCTBY KOMMYHUKAITMOHHbIE M KOOPAMHAI[MOHHbIE TEXHOJIOTUY U pa3pabaTriBast
JIy4IlIFie METO/Ib OPraHU3aLK COBMECTHOM paboThl MHOKECTBA Mera3eMJIsTH HaJl
TPYAHBIMU MHTEJIEKTyaTbHBIMU 3ajadaMu. TakuM oOpa3oM, KOJIJIEKTUBHBII
CBepXpa3yM II0CJIe 3aMeTHOI'0 POCTa CBOEeH MHTeTPUPOBAHHOCTHU BOILJIOTHIICS ObI
B KaYeCTBEHHBIN CBEPXPa3yM.

KayeCTBeHHbI CBEPXpa3ym

[TonpiTaemcs OIIpee/INTb TpeTI/Iﬁ THUII CBE€pXpa3yMa:

KauecmeeHHblll ceepxpa3ym — CUCTEMaA, I10 CKOPOCTU pa60TbI CpaBHUMad
C 9€JIOBE€YECKMM YMOM, HO B Ka4Y€CTBEHHOM OTHOIICHUWUHN 3HAYUTEJIBHO
CHUJIbHEE €r0.

[loHATHE «KayeCcTBO WHTeJJIeKTa», KaK U B cilydae KOJUIEeKTUBHOI'O pa3yMa,
SIBJISIETCS JOBOJIBHO PACIIBIBYATHIM, HO CUTYalUA yCYryOIseTcs OTCYTCTBUEM
y Hac ombITa O6palleHus ¢ UHTEJUIEKTYyaTbHBIMU CIIOCOOHOCTSIMHY, IIPEBOCXOZSI-
LIYMMU BepXHUe IIpe/iesibl COBpeMeHHOT0 yesoBedecTBa. OfHAKO MOXKHO IOy YUTh
HEKOTOpOe TIpe/icTaB/leHre 0 HUX, U3YYHUB COOTBETCTBYIOIINE CIyYau.

[pexze Bcero MOXKHO paclIMPUTh CIIEKTP CpaBHEHU A, BKJIIOYUB B HET'O IPYIUX
MJIEKOITUTAIOIINX, 06J1aIaf0IINX MHTEJLIEKTOM 60JIee HU3Koro kadectBa. (He cTouT
CUUTATh 3Ty peMapKy AUCKPUMUHAIIMOHHON MO OTHOLIEHUIO K KUBOTHBIM. [H-
TeJUIEKT I10JI0CaTOH IIepLYHbI OTVINYHO aJallTHPOBaH K ee 9KOJIOTMYeCKUM HyKJaM,
HO Hallla yCTaHOBKA 60Jiee aHTPOIOLIEHTPUYHA: MBI pPacCMaTPUBAEM ITPOU3BOAU-
TEJIbHOCTh MO3Ta C TOYKYU 3PeHUs CJI0XKHBIX KOTHUTUBHBIX 3a/1a4, NMEIOIIUX OT-
HOILIeHUE K J1t00siM.) Y KUBOTHBIX OTCYTCTBYET CJIOXKHBIM CTPYKTYyPUPOBAHHBIN
A3bIK; ’KMBOTHBIE MJIY BOBCE HE MOT'YT [10JIb30BaThCA UHCTPYMEHTaMU U CO3/aBaTh
WX, WM CHOCOOHBI Ha 3TO JIUIIb B PYZAUMEHTAPHOH CTEIIeHU; OHU CEPhE3HO Orpa-
HUYEHHI B CIIOCOOHOCTSAX CTPOUTH ZIOTOCPOYHBIE IJIAHBI, Y HUX OYeHb HE3HAYU-
TeJIbHBIE CITIOCOOHOCTHU K abCTPaKTHOMY MHBIIIeHNI0. HU 01HO M3 3TUX orpaHude-
HUI He 0OBACHAETCS HEIOCTATKOM CKOPOCTH KOTHUTUBHBIX ITPOIIECCOB Y YKUBOTHBIX
WJIU OTCYTCTBHEM Y HUX KOJJIEKTHBHOI'O MHTeJIeKTa. [10 KpUTeprio OZHUX TONbKO
BBIYMCIUTETBbHBIX BO3MOXKHOCTEHN YeJI0BeYeCKU I MO3T, BEPOSATHO, YCTYIIAaeT MO3Ty
KPYIIHBIX MJIEKOIIUTAIOMIMX, BKJIIOYas CJIOHOB U KUTOB. I XOTA C/I0)KHAA TEXHOJIO-
ruvecKas yejoBevecKas ITUBUIN3aIUs Oblia ObI HEBO3MOXKHA 6€3 Halllero OrpoM-
HOT'O IPEUMYIIECTBA B KOJJIEKTUBHOM HMHTEJJIEKTe, HeIb3d CKa3aTh, YTO OT Hero
3aBUCAT YMCTBEHHBIE CIIOCOOHOCTH OT/Ie/IbHBIX JTIoZiel. MHOrMe IOCTUTAIOT BBICO-
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KOT'O YPOBHS Pa3BUTHA Jla’ke B HEOONBUINX M30JIMPOBAHHBIX OOIIECTBAX THUIIA
OXOTHHUYbe-cOOMpPaTeTbCcKOro'. VI HalIpOTUB, BHICOKOOPTaHU30BaHHBIE IIMMITAH3€e
U enbGUHBI, KOTOPBIX 00Y4a0T WHCTPYKTOPHIIIOAU, UIK MYPaBbH, KUBYIIHE
B OIPOMHBIX ¥ XOPOIIIO OPTaHMU30BAHHBIX COOOIIECTBAX, IO CBOEMY YMCTBEHHOMY
Pa3BUTHIO HUKOT/A He CPABHSIOTCS C YeJ0BeKOM. HeCOMHEHHO, mopa3uTebHbIE
WHTeJJIEKTyaIbHbIE AOCTH)XXeHUsA Homo sapiens, B 3HAYUTETbHON CTEIIEHU SIBUB-
IIUCH CIEACTBUEM CIIEIUPUIECKUX CBOMCTB apXUTEKTYPhI HAIIIETO MO3Ta, — YHU-
KaJIbHBIM TeHEeTUYeCKUH Jap, He JOCTABLUINICA HU OJHOMY ZPYTOMY KUBOMY CY-
mecTBy. [IpuBeJeHHBIe 3aMeYaHUs MOMOTYT HAM HECKOJIbBKO YTOYHUTH
MpeJCcTaBIeHUE O Ka9YeCTBEHHOM cBepxpasyMe. VITak, 3TO NUHTEJIEKT, B KaYeCTBEH-
HOM OTHOIIIEHUH 3HAYUTETHHO O0JIee CUIbHBIN, YeM YeIOBEUEeCKU I, — HACTOJBKO,
HACKOJIbKO YeJIOBEYECKUI YM IIPEBOCXOJUT MO KAYECTBY YM CJIOHOB, /IeTb)UHOB
Y MIMMITaH3e.

BTopoii ctocob yTOYHUTD OIpe/ie/IeHre Ka9YeCTBEHHOT0 CBEPXpasyMa — yKa-
3aTh Ha JIOKAJbHBIN KOTHUTHUBHBIN JeQUIIUT, KOTOPBIM CTPaJal0T HEKOTOPHIE
JIIOAY, 0COOEHHO KOTZIa OH He BbI3BaH OOIIMM c/1ab0yMUeM MU UHBIMU YCIOBUSI-
MU, CBS3aHHBIMU C HapylleHreM QYHKIIMOHUPOBAHUSA HEUPOBBIYUCIUTENBHBIX
pecypcoB Mo3sra. BosbMeM, HapuMep, JOeH, CTpajanliux ayTu3MoM, — Jie-
bUIUT cOIMAaTHHOTO O3HAHUS HE MEIIAET UM HOPMAJIbHO IeACTBOBATD B IPYTUX
MO3HABaTeJbHbIX cdepax; WM JIOZAelH ¢ BPOXKAEHHON aMy3ueil, HeCIOCOOHBIX
TIPOMY PJIBIKATh UJIU PACIIO3HATH IaXKe TIPOCTHIE MEIOJUN, — KPOME 3TOT'0 HEYZA00-
CTBa, UX KU3Hb HUYEM He OTJINYAeTCs OT JKU3HU OCTAJIbHBIX JIFOZlel. B ciennanu-
3UPOBaHHOM IUTEPATY PE IO IICUXOHEBPOJIOTUH B U300UIUY TPUBE/IEHBI OMTUCAHUS
MAaI[MEHTOB, CTPA/IAOIINX OT Y3KOIOKAIbHBIX TATOJIOTUYECKUX COCTOSTHUI MO3Ta,
BBI3BAHHBIX M€HETUYECKUMHU HapyIIEHUAMU WUJIU TPpaBMaMH. DTU NPUMEPEHI TI0-
Ka3bIBaIOT, YTO HOPMAaJbHbIE B3POCJbIE JIOAYU 00JaJAl0T IMHUPOKUM CIEKTPOM
YAVBUTEJIbHBIX TO3HABATEIbHBIX TAJTaHTOB, KOTOPbIE HEJb35l CYUTATh IIPOCTOM
byHKIIMEH 001Iell MOIHOCTY HEWPOBBIUUCIUTENBHON CUCTEMBI WU AaKe J0-
CTATOYHOTO YPOBHS OOIIEr0 MHTE/JIEKTa — TpebyeTcs Takke creluduieckas
cXeMa B3auMOZEeNCTBUA HEHPOHOB. V3 aTOr0 HabGMIOEHUA CIEAYET UJes 803-
MOJICHBLX, HO HePeanu308aHHbLX MANAHMO8 NO3HAHUS — TO €CTh TaJaHTOB, KO-
TOPBIMH He 00J1aZlaeT HU OJUH YeJIOBEK, ZlaKe eCIU JPyTHe UHTeJIEKTya bHbIe
CHUCTEMBI, IPUYEM He TIPEBOCXO/AIINE YeTOBEYECKUI MO3T C TOUKU 3PEHUS BbI-
YUCIUTENBHON MOIIHOCTH, KOTOPbBIE UX NUMEIOT, MOIJIH GBI OY€HB CUJIBHO BBIUTPATh
13-3a CBOEH CITOCOOHOCTH BHITIOJMHATD ITUPOKUH CIIEKTP CTPATErMYeCKU BaXKHbBIX
3azay.
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CoOTBETCTBEHHO, 0OPaTUBILHUCH K IPUMEPY )KUBOTHBIX U JIIOJIEN, CTPaZaloluX
crerubuYecKUMY HapYUIEHUSIMY IT03HABATENbHBIX CIIOCOOHOCTEH, MBI MOXKEM
IIOJIy9UTh HEKOTOPOE IIpe/ICTaBIeHe O PAa3IMYHBIX KaueCTBaX UHTEJIeKTa U UX
MpaKTUYECKUX OTINUuAX. Eciu y Homo sapiens OTCyTCTBOBaaU Obl (JTUIIB B Ka-
YecTBe IprMepa) KOTHUTUBHEIE MOZYJIU, TO3BOJIAIONIYE eMY GOPMUPOBATH CJIOXK-
Hble peveBble KOHCTPYKIIMHM, OH OCTaJICs OBbI JIUIID ellle OAHUM BUZOM 00€e3bsH,
KUBYIIUX B TADMOHUU C NMPUPOAOH. V1 HANpPOTUB, HAWAU YeOBEK pa3yMHBIN
crioco6 obpecmu HeKW HOBBIM HAOOp MoZyJIel, 06ecreunBaIOIIUi ero IPenuMy-
IIIECTBOM, COIIOCTaBHUMBIM CO CIIOCOOHOCTBIO OPMUPOBATH CJIOXKHBIE pEYeBbIe
KOHCTPYKIIUH, OH CTaJI OBl 4YeJI0BEKOM CBepXPa3yMHBIM.

Hpﬂl\/\aﬂ W onocpenoBaHHaA JOCAraeMOCTb

CBepxpasyM, BO3HUKIIUH 10 KAKOMY-TO OJJHOMY M3 OIMCAHHBIX BhIIIEe TUIIOB,
CO BPeMeHeM MOT Obl pa3BUTh TEXHOJIOTMH, HEOOXOUMBIE IS CO3/IaHUA CBEPX-
pasyMa ¥ Mo OCTaJbHBIM TUIaM. TakUM 06pa3oM, onocpedo8aHHO BCe TPU THIA
cBepxpa3yMa OJWHAKOBO JOCTMXKUMBEL. B 3TOM cMbIc/ie onocpesioBaHHAA [0CH-
raeMoCTh UHTeJIJIEKTa YeJI0BeYeCKOI'0 YPOBHA MOMaZlaeT B TOT XKe Kjiacc SKBHBa-
JIEHTHOCTH, €CJIU UCXOAUTH U3 JOIYIIeHNsI, YTO MBI BOOOIIe CIIOCOGHBI IPUNTH
XOTs 6Bl K KAKOMY-TO cBepxpasdyMy. OHAKO B 4eM-TO 3TU TPU THUIIA ropaszio
6sM3Ke IPYT K APYTY, IOCKOJIBKY 000 U3 HUX CIIOCOGEH CO3/aTh ABa APYTUX
ropaszio 6bicTpee, Y4eM MBI — OJWH U3 HUX, €CJIM OpaTh 32 TOYKY OTCUETA CETO/-
HAIIHee Pa3BUTHE TEXHOJIOTUH.

IIpsimyto docsizaemocms TpeX pa3HBIX TUIIOB CBEpXpa3yMa CpaBHUBATh CIIOXKHEE.
Ckopee Bcero, paHXMpPOBaTh UX He MOJYYUTCA. BOZAMOXKXHOCTU Ka)KJOT'O M3 HUX
3aBUCAT OT TOr'0, B KaKOM CTENleHU OHU JeMOHCTPUPYIOT CBOU IIPEMMYIIecTBa,
TO €CTh HACKOJIbKO OBICTPO paboTaeT CKOPOCTHOM CBEPXpasyM, HACKOJIbKO Kade-
CTBeHHee KayeCTBEeHHBI! CBepXpa3yM U Tak Aajee. MakCcUMyM MbI MOXKeM CKa3aTh,
YTO IIPU IIPOYMX PaBHBIX CKOPOCTHOI CBepXpasyM OTJIMYHO CIIpaBJfAeTcA C 3aja-
YaMu, TPeOYIOMUMY OBICTPOTO BHITIOTHEHUSA AJTUHHOM MOC/Ie0BATETHHOCTH IIATroB,
KOTOpBIE ZIOJXKHBI OBITH CZIeJIaHbI OAVH 34 IPYTHM, B TO BpeMsI KaK KOJIJIEKTUBHBIN
cBepxpasyM JIydllle ToKa3bIBaeT cebs B 3a/a4ax, JA0MYCKAIOIUX aHATUTUYECKYTO
JEKOMITO3UIIMIO Ha TlapaJUIeibHbIE TI0/3a/1a4, a TaK)Ke B TAKUX, KOTZa TpebyeTrcs
KOMOWHAIMs MHOXKECTBA Pa3MNYHBIX TOYeK 3peHHs U HabopoB HABHIKOB. Kade-
CTBEHHBIN CBepXPa3yM B HEKOTOPOM CMBICJIE IOKEH OBITh CAMBIM YHUBEPCATbHBIM
THUIIOM, ITOCKOJIBKY CITOCOOEH CIIPAaBUTHCSA € 331a9aMU, HAXOAAIMMUCH BHe IIPe/IeIoB
NpsAMOIl OCATaEMOCTH CKOPOCTHOT'O U KOJUIEKTUBHOT'O CBEPXPa3yMOB'.
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He Bce B Ha1ell )KU3HU OIpe/iesisgeTcss STUMHU KaTerOpUAMU, U He BCeT/ia KOIU-
YeCTBO CIIOCOGHO 3aMeHUTh KauecTBO. OIMH reHUaIbHBIH OTIIEeThHUKY, 3aMePIIVCh
B CIiajibHe, 06U TOM MTPOOGKOBHIM Ay6oM, criocobeH HamucaTh «B MOKCKaX yTpadeH-
HOT'O BpeMeH1». MO0XXHO JIU CO3/]aTh MOAOOHEI IIeIEBP, COOPaB B OZHOM MOMEIEHIH
MHOXXECTBO IIOJIEHIIUKOB OT JIUTePaTyph?'® IIpyu BceM CyIIecTBYOmeM MHOr006-
pasuu YeJ0BeYEeCKUX XapaKTEPOB U JAPOBAHUM Mbl BUUM, YTO B HEKOTOPBIX CJIY-
yasx paboTa TOIBKO BEIUTPHIBAET, KOT/IA €€ BEIIIOTHAIOT HE MUPHUAbI IIOCPEACTBEH-
HOCTel, a 6epeTcs 3a Hee BCEro JIMIIb OJMH CIIEIUATINCT, HO OIECTALINI MacTep
cBoero ziesa. Eciiu mocMoTpeTh Ha 3TO IIKPE, TO IPUAETCA MPU3HATH BEPOATHOCTh
CYIIeCTBOBAHUSA TAKUX MHTEJUIEKTYaJIbHBIX 33/1a4, C KOTOPBIMU CMOXKET CIIPABUTHCS
TOJIKO CBEPXPas3yM — OHU OKaXXYTCs He TI0 IIeYy Za’kKe OTPOMHOMY KOJUIEKTUBY
OOBIYHBIX JIIOZIEN 6€e3 YCOBEPIIEHCTBOBAHHBIX KOTHUTUBHBIX CIIOCOOHOCTEN.

TakuMm o6pa3oM, MOT'YT OBITH 3a/ja4uu, KOTOPBIE CIIOCOOEH PEMIUTh Ka4yeCTBEH-
HBIN cBepXpa3yM U, BO3MOXKHO, CKOPOCTHOI CBEPXpa3yM, HO He CIabOUHTETPU-
POBaHHBIN KOJUIEKTUBHBIN CBEpXpa3yM e (ecyii, KOHEYHO, OH He 3alMETCS B IIEPBYIO
ouepesib pa3BUTHEM COOCTBEHHBIX BO3MOXKHOCTEL). MBI HE CMOXKEM OIPEAETUTh
TOYHO XapaKTep 3TUX 33a/ia4, HO MompobyeM onucath ux B obuieM Buzie’. Ckopee
BCEro, Takas 3ajavya J0JI’KHA COCTOSITh M3 MYJIBTUKOMILIEKCHBIX B3aMMO3aBUCH-
MOCTeH, He ITO3BOJIAIONINX Pa30UTh ee Ha aBTOHOMHBIE TIOACTPYKTYPBI, CJIeZI0Ba-
TEJIHHO, €€ PElIeHNe MOXKeT MOTPe6OBaTh Ka4eCTBEHHO HOBOTO TIOHUMAaHMUS WU
HOBOT'O TIOAX0/a, KOTOPBIE CJIUIIKOM CJIOXHBI /11 BOCIIPUATHS HBIHEIIHETO IO-
KOJIeHUsI CMePTHBIX. B KaTreropuio nmogo6HbIX 3a/ja4 MOT'YT IOMAJATh OTJEeIbHBIE
BU/IBI Xy/ZIOKECTBEHHOT'O TBOPYECTBA, CTPATETMUEeCKUX MOZIEIel U aske HEKOTOPBIX
HayYHBIX OTKPBITUHA. KTO-TO CKaXXeT, YTO MeAJIUTENBHOCTD U KPAaHAA HEYBEPEH-
HOCTb B cebe B Jlejie pellleHHs TaK Ha3blBaeMbIX BEUYHBIX BOIIPOCOB Grtocopuu
CBfI3aHBI C HEMTPUCTIOCOOIEHHOCTHIO KOPHI TOJIOBHOT'O MO3Ta YeJoBeKa K yMO3PHU-
TeJIbHBIM Pa3MbIIITIeHUAM. [103TOMY 1eATeTbHOCTD HAIINX M3BeCTHHIX GpryiocodoB
HaIlOMUHAET MOXOZAKY COb6aKM, KOTOPYIO XO35UH 3aCTaBJIseT XOAUTh Ha 3aJHUX
Jlatiax: OHU HACUJIY IOCTUTAIOT «YPOBHS UCITOMHEH M T», KOTOPBIN X0Mb KAKUM-MO
06paszom TO3BOJISIET 3aHUMAThCS STOH AeATeTbHOCThIOS,

VICTOUHMKM NpenMyLLecTBa LMGPOBOrO NHTENNEKTa

CepbeBHbIe ImocieACTBHUA MOT'YT UMETD JaXKe€ HESHAYNTE/IbHbIE U3BMEHEHUA B 00%b-
eMe u yCTpOfICTBe Mo3ra, 4TO BHUJAHO, €C/JIWM CPaBHHUTL MHTEJJIECKTYaJbHbIE

* Peub uziet o Mapceie I[Ipycre.
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U TEXHOJIOTMYeCKUe JOCTIKEHUS JII0ZIeH U uesloBeKoobpasHbIX 06e3bsH. Te cBepx-
MaciITabHble U3MEHEHUS B BBIYUCIUTENBHON MOITHOCTH U aDXUTEKTYPE, KOTOPhIE
TO3BOJISIET OCYIIECTBUTDH UCIIOJIb30BaHUE HCKYCCTBEHHOTO WHTEJIJIEKTA, MOTYT
UMeTh ropaszio 6osee raybokue mocaeAcTBUsA. Ham odeHb TPyAHO — €CJIu BO-
006111e BO3MOXHO — MHTYUTHUBHO MOHSAThH, Ha YTO CIIOCOOEH CBEPXPa3yM, MOXKHO
MOTIBITAThCS JIUIIb MPUOIU3UTHCA K 3TOMY TIOHUMAHUIO, B3IJIAHYB Ha IPEUMY-
IeCTBa, KOTOPBIMHU 00J1aZiaeT 1T POBOM HUHTEIEKT. JIerue BCEro OIEHUTD IIIIOCH
amnmapaTHOro obecreyeHus.

— Ckopocmb 8blUUCUMENbHBLX NeMeHmo8. TTUKoBasi CKOpPOCTh paboThl 6HO-
JlorudecKux HelpoHoB — okos1o 200 I'1, 4To Ha ceMb MOPSAIKOB MeZlJIeHHee
COBpeMeHHBIX MUKpoIiporieccopoB (ripumepHo 2 I'T1)Y. Kak ciezacTBue, ye-
JIOBEUECKUI MO3T BLIHY K/IEH [TOJTaraThCsl Ha MacIITabHOe paciapasuieiBaHue
3a/1a4 ¥ HeCIocoOeH GBICTPO BHITIOMHATE BRIUHC/IEHM, TPeOyIolie 60IbIIoro
KOJINYECTBA IMOCIeZ0BaTeNbHBIX oreparuii?’. (Mo3ry moj, cuiay JUllb He-
CKOJIBKO /IECSITKOB TAKUX OIepaIlnii, MAKCUMYM — 4y Thb 60JIbIlle COTHU.) [Ipu
9TOM MHOTHE 13 HanboJiee Ba’KHbIX aJITOPUTMOB B TIPOrPaMMUPOBAHUN U KH-
OepHETHKe He TaK-TO JIETKO MOAAAIOTCS paclapasuleTMBaHui0. MHOTHe KOr-
HUTHUBHBIE 33/]a41 MOXKHO ObLIO OBI pelaTh ropaszao adpdekTrBHee, eciu Obl
ecTeCcTBeHHasi CKJIOHHOCTh MO3Ta K IMapauleJIbHBIM aJITOPUTMaM Paclio3Ha-
BaHUsA 06pa30B JIOTONHIACh OBl BO3MOXKHOCThIO — U MHTETPHUPOBaIach
C BO3MOXXHOCTBIO — OBICTPBIX TTOC/IEZ0BATETBHBIX BHIYMCIEHUI.

— Cxopocmb 8HYMPEHHUX KOMMYHUKAUUTl. AKCOHBI TIEpeJaioT MOTEeHI[HA
JEUCTBUSA CO CKOPOCThIO 120 M/C WU Ia’Ke MEHBIIE, B TO BpeMs KaK 3JIeK-
TPOHHBIE IIEHTPbI 00pPabOTKY MHGOPMAITUU UCIIONB3YIOT OITHUKY, B KOTOPOH
nHbOpMaIUA IlepeZaeTcs co cKkopocThio cBeTa (300 000 000 m/c)*. Mea-
JINTEJTLHOCTh HEMPOHHBIX CUTHAJIOB OTPAHUYHBAET pa3Mephbl 6UOJIOTHYe-
CKOT'0O MO3Ta, KOTOPHIHA MOXKeT QYHKITMOHUPOBAThH KaK €JUHBIA BBIYUCIIH-
TeJIbHBIN 6;10K. HampumMep, 4ToOBI 3aIepKKa B Tiepe/jade CUTHAJIOB OT OZJHOTO
3JIeMeHTa K IPyTOMY U 06paTHO MEX/y ABYMS ITPOU3BOJBHBIMU dJI€EMEH-
TaM¥ CUCTEMBI He TIpeBbiiiana 10 Mc, 06beM GHOTOTUYECKOT'0 MO3Ta He ZI0JI-
>keH 6bITh 60stbIre 0,11 M. A pasMep aHaJTOTUYHOM IEKTPOHHON CUCTEMBI
MOXXeT paBHATHCA 6,1 x 107 m*® (3TO pasMep KapJUKOBOU 3BE3/Ibl), TO €CTh
Ha BOCEMHA/IIATh MOPSAKOB Oosbie??,

— Konuuecmeso 8bluucaUMENbHBIX dJleMeHMOo8. B yeoBeyecKoM MO3TY 4y Thb
MeHbIe 100 MuIMapAoB HeUPOHOB*:., OH MPUMEPHO B TPU C MTOJIOBUHOMN
pa3a 60siblIe MO3ra ITMMITaH3e (IIpaBza, MPY TOM B IIATh pa3 MEHBIIIE MO3Ta
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KamasnoTa)?*, O4eBUIHO, YTO KOJUYECTBO HEHPOHOB B OHOJIOTUYECKOM CY-
IIIECTBE OrPaHUYEHO 0OBEMOM Yepera U 0COOEHHOCTIMHU MeTabosIu3Ma,
HO B CJIy4yae KpPYITHOTO MO3ra BCTYIAIOT B IEWCTBUE U IPyTHe OrPaHUYEeHU
(oxnaxkaeHue, BpeMsl CO3peBaHUs, 3aJepKKU B INepejadye CUrHajma —
CM. TIPEABIAYIITUN MMYHKT). B OT/InYre oT GUOJOTHYECKOT0 MO3Ta, KOMIThIO-
TepHOe 000pyZOBaHUE MAaCIITAOUPYeTCs A0 TUTAaHTCKUX GU3NYECKUX Pas-
MepoB?. CynmepKOMITBIOTEPHI MOTYT OBITH Pa3MEPOM CO CKJIAJ WU Jaxke
6osibllle, TIPUYEM C TTOMOIIBIO BHICOKOCKOPOCTHBIX Kabesiell K HUM MOXKHO
TIOAKJTIOYATh JIOTIOTHUTEIbHbIE YaTeHHbIe BEIYUCTUTENbHbBIE MOITHOCTH.
Emkocmb namsamu. YenoBeK crocobeH yAepXUBaTh B KPAaTKOBPEMEHHOU
maMsATH He 60Jiee YeTHIPEX-TIATU 6JIOKOB MHGOPMALIUY OHOBpeMeHHO?. XOTs
CpaBHUBATD HAMIPIMYIO KPaTKOBPEMEHHYO ITAMSATH C ONIEPATUBHOM MaMSThIO
KOMITBbIOTEpA He COBCEM KOPPEKTHO, SICHO, YTO KOHCTPYKTUBHBIE IIPENMYIIe-
cTBa U$POBOro MHTEJIEKTA TTO3BOJISIOT EMY UMETh Pabo4yIo TaMATb TOpaso
60JIBIIIEro pa3Mepa. DTO 3HAYHNT, YTO TAKOH MHTEJIEKT CIIOCOOEH MHTYUTUBHO
CXBaThIBaTh CYTh CJIOXKHBIX B3aWMOOTHOIIEHUM, KOTOPBIE JIIOAU MOTYT Ha-
IIYyTaTh JIUIIb TPU TIOMOIIY KPOIIOTIMBOTO TpyAaZ. JlorocpoyHas yeroBe-
Yyeckas MaMsTh TaK)Ke OTPaHUYEeHHA, XOTA TIOKa U He SICHO, CTIOCOOHBI JT MBI
HCYEepIIaTh ee BO3MOXXHOCTH ITO XpaHEHUI0 MHGOPMAIIUH B TeYeHUE OOBITHON
YeJI0BEYECKOH JKU3HU, BeJlb CKOPOCTh HAKOIUIEHUS HAaMU MHPOPMAIIUH TaK
Mmauia. (ITo oZHO¥ 13 OIIEHOK, MO3T B3POCJIOTO YeJIOBEKA MOXKET XPAHUTh ITPU-
MEePHO MUJUTHAPZ OUT, YTO Ha Mapy MOPSIIKOB BEIMYMHBI MEHbIIIE, YeM CAMbBIT
mpocToi cMapTdhon?’.,) B cryyae MalIMHHOTO Mo3ra 60JIbIlle ¥ 06BEM XpaHH-
MOM MHGOPMAIIMH, ¥ CKOPOCTD IOCTYIIA K HE.

HaodexcHocmsb, npo0oncumenbHOCMb HUSHU, CEHCOPbL U Opyeoe. MalTuHHBIN
WHTE/JIEKT MOXKET UMETDb U JIpyTUe MIPEeUMYIIecTBa Ha yPOBHE 060pyI0-
BaHWsA. Hanpumep, 61osioruiecKkrie HEHPOHBI MEHEe HA/IeXKHBI, YeM TPaH-
3ucTopbr®’. [TIOCKOIBKY 3alllyMJIeHHbIE BBIUUCIEHUSA TPEOYIOT JAOMOJHU-
TEJIbHBIX CXEM JIEKOJUPOBaHUs, B KOTOPBIX /IJisi 00pabOTKU e IMHCTBEHHOT'O
6uTa nHbopMaIuu TpebyeTcss MHOXXECTBO 3JIEMEHTOB, IUPPOBOM MHTEJI-
JIEKT TIOJy4aeT HEKOTOPOE IPEUMYIIECTBO Oyarozaps MCIOJb30BaHUIO
Ha/Ie’)KHBIX BBICOKOTOYHBIX BBIUYMCIUTENIBHBIX 3JI€eMEeHTOB. Mo3r ycraer
y»Ke ToC/ie HECKOJIPKUX YacoB paboThl M HauMHAET CAaBaTh yepe3 He-
CKOJIBKO JIECSTKOB JIET CyObeKTUBHOTO BPEMEHH, Y MUKPOIPOIECCOPOB
TaKUX OTpaHUYEeHUU HeT. [IOTOK AaHHBIX B MAIIUHHOM MO3TY MOXKHO
YBEJIMYUTH 3a CYeT A0OaBJIeHUs MUJIJIMOHOB CEHCOPOB. B 3aBUCHMMOCTHU
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OT HCITOJIb3yeMOl TeXHOJIOTUHM MalliHa MOXKeT MMeTh U3MEeHUYUBYIO ap-
XUTEKTYPY, CIIOCOOHYIO K ONTUMU3AIUU IIPU U3MEHEHUN TpebOOBaHUU
K BBITIOJIHSEMBIM 33/ladaM, B TO BpeMs KaK OOJIbIIasi YaCTh apXUTEKTY PhI
Mo3ra 4yesioBeka GUKCHUpPOBaHA C POXKAEHU, €CIU OHA U MEHSETCS, TO
He3HAYUTEJIbHO (XOTS CBA3U MEX/Yy CHHATICAMY MOT'YT MEHATHCS B TEUEHUEe
TaKUX KOPOTKUX MIPOMEXYTKOB BpeMEHHU, KaK HECKOJIBKO AHEH)%!.

B HacTosIIEee BpeMs BEIYUCIUTENbHAST MOITHOCTD OMOIOTMYECKOT0 MO3Ta BCe
ellle IPEBOCXOAUT MOITHOCTh KOMITBIOTEPOB, XOTA cCaMble COBPEMEHHEBIE CBEPX-
MOIIIHBIE KOMITBIOTEPHI yKe JOCTUTAIOT YPOBHS IPOU3BOJAUTENHHOCTH, COOTBET-
CTBYIOIIEl OIfeHKaM IIPOU3BOAUTENIHHOCTHU YeioBedecKoro Mo3ra’2. Ho KoMIbio-
TepHOe 06OpyZOBaHUE OYEHb OBICTPO COBEPUIEHCTBYETCs, W MpeJesbHbIe
BO3MOXKHOCTH €T'0 BEIUMCIUTETHHON MOIIHOCTA HAMHOTO IIPEBBIIIAIOT BO3MOXK-
HOCTH BBIYHCJIUTETBHBIX CUCTEM OUOJOTUYECKHUX KOMITBIOTEPOB.

LlndpoBoIi MO3r UMeeT KPYITHbIE IPEUMYIIECTBA TAKKE C TOUKU 3PEHUS MTPO-
rpaMMHOT0 06ecIieueHus .

— Pedakmupyemocms. C mapamerpamu [10 MOXXHO 3KCIIEPUMEHTHUPOBATh,
YTO IPaKTUYECKU HEJTb35 JIeJIaTh C HEHPOHHOM CUCTEMOM OMOJIOTUYECKOTO
roJIOBHOTO Mo3ra. Hampumep, B KOMIBIOTEPHON MOZENHN MO3ra MOXKHO
JIETKO TOCMOTPETD, YTO OyZeT, ecsiu 06aBUTh 60JIbIe HEHPOHOB B TY WJIH
HMHYI0 06J1aCTh KOPHI I'OJIOBHOI'O MO3Ta, €CJIU ITOBBICUTD MY MOHU3UTD UX
B030yauMOCTS. [IpoBeZieHNE TaKUX SKCIIEPUMEHTOB Ha XXUBOM OHOJIOTHU-
YeCKOM MO3T'y ObLIO ObI rOpa3zio 6oJiee TPYAHBIM JI€JIOM.

— [ybaupyemocms. MOXKHO OBICTPO CZIeIaTh CKOJIBKO YTOHO TOYHBIX KO
10 gy ycTaHOBKY Ha uMeloleecs obopynoBaHue. HarpoTus, 4ToOkI Boc-
MIPOM3BECTU OUONOTUYECKUI MO3T, TOTpebyeTcs OueHb MHOI'O BpEMEHH,
TOCKOJIBKY KK IbIH «HOBOPOXKIEHHBIH» COBEPIIIEHHO 6ECITOMOIIEH 1 HE TIOM-
HUT HUYEro, YeMy Hay4WINCh €r0 «pOAUTENN» B TeUeHHe CBOEH JKU3HU.

— KoopouHnayus yeneil. KOJIeKTUBBL IOl CTpaAaioT OT HedhEKTUBHOCTH,
CBSI3aHHOU C TeM, YTO IPAKTUYECKN HEBO3MOXKHO ZIOCTUYb IIOJTHOT'O e[UH-
CTBa IieJiell UX YIeHOB, — U TaK OYZET 10 KpaliHel Mepe /10 TeX TIop, TIoKa
He MOJIYIUTCA JOOUTHCSI NOKOPHOCTH IIPU IIOMOIIY JIEKaPCTBEHHBIX IIpe-
[1apaToB WM I'eHeTUYeCcKOU cejeKIuU. Y KJaHa KOmui (IpyInsbl u/eH-
TUYHBIX WU TOYTU UAEHTUIHBIX IPOTPAMM, PA3eIAIOUIUX OOIIIKe 1Ie/IH)
TaKUX IpobJeM ¢ KoopAUHAIUeHd HeT.

— Hcnonvsosarue obwell namsamu. BUOIOrndecKuii Mo3r HyXJaeTcs B JJIH-
TeJIPHOM O0yYeHUU M HACTAaBHUYECTBE, B TO BpeMs KaK HUGPOBOA MOXKeET
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MOJTy4aTh BOCIIOMHUHAHUA U HaBBIKY, OOMEeHMBasACh daiiyaMu C JpyTUMHU
mporpammamu. IomyAanus U3 MUUTHap/a KOMUN IPOrpaMM UCKYCCTBEH-
HOT'O MHTEJIJIEKTA MOIIa OBl IEPUOMYECKN CUHXPOHU3UPOBATh CBOU 0a3bl
JAHHBIX, YTOOBI KaXkJasd U3 HUX 3HAJa BCE, YEMY OCTaJIbHbIE HAYYUJIHChH
3a mpornezmwuii yac. ([Ipsamas nepezava JaHHBIX TpeOyeT CTaHZapTU3HNPO-
BaHHBIX GOPMATOB MpeAcTaBIeHus HHbOopMaIiuu. [IoaToMy pocToi o6MeH
KOTHUTUBHBIM KOHTEHTOM BBICOKOT'O YPOBHSI MEXX/TY JTFO0O0# Iapoii mporpamMm
HICKYCCTBEHHOT'O MHTEJIEKTAa HEBO3MOXKEH. B 4aCTHOCTH, 3TO He MOy IUTCA
cZiesaTh A1 KOMITBIOTEPHBIX MO/IeJIel MO3ra IIepBOro MOKOJIEHNSI.)

— Hosble modynu, modesu nogedeHUs U a120pummbl. BOCIpUSATHE 3pUTETBHBIX
06pa3oB KaXKeTcs HaM IPOCTHIM U He TPeOYIOUUM YCUIU JeJI0M, B OT-
JIMYUEe OT PEIleHUS reOMETPUYECKUX 3a/lad U3 IIKOJBHOTO yueOHUKA,
HECMOTPs Ha TO YTO IS 3TOr0 TpebyeTcs OrPOMHBIN 00'beM BHIUHCIEHUH,
9TOOBI CO3/IaTh PEKOHCTPYKIIMIO TPEXMEPHOTO MUPA, HACEJEHHOTO 3Ha-
KOMBIMH HaM 00'beKTaMU, U3 BO3HUKAIOI[MX Ha Halllel ceTyaTKe ByMep-
HBIX MOJieJIel. A IPOCTBIM HaM 3TO KaXKeTCs IIOTOMY, YTO B HallleM MO3TY
MMEETCS CIIeNaTbHbIN HU3KOYPOBHEBbIN HEHPOHHBIM MeXaHU3M JJIs 00-
paboTku BuU3yas bHON WHbOpManuu. dTa HU3KOYpPOBHeBas obpaboTka
MIPOUCXOJUT HEOCO3HAHHO M aBTOMATHUYECKH, 6€3 pacXOf0BaHUS MICUXU-
YeCcKOH 3Hepruu u 6e3 OTBJIE€YeHUs BHUMaHUA. BocnpusaTue My3bIKH,
WCTIOIb30BaHUE SI3bIKA, COI[UATBHOE TO3HAHUE U IpyTHe GOpMBI 06paboTKU
nHbOpMaIKH, «eCTECTBEHHOW» /IJIs1 HAC, JIIO/EH, TIOX0XKe, TaKXKe MoAJep-
JKUBAETCA CIIEIUATU3UPOBAHHBIMU HEHPOBBIYUCIUTETbHBIMU MOAYISIMU.
VICKyCCTBEHHBIN WHTEJIEKT, B KOTOPOM HUMEJHUCh OBl TaKUe XKe MOJYIH
MOJA/IEPKKU B BaXKHBIX /IJI1 COBPEMEHHOT'O MUpa IIpeIMETHBIX 00IacTAX,
TaKUX KaK, HapuMep, IPOrpaMMHUpPOBaHUEe U pa3paboTKa MPOEKTOB
u 6usHec-cTpaTeruii, umMesa O6bI 6OJBIIIOE IPEUMYIIECTBO MEpPe/ HaMU,
ITOCKOJIbKY Y€JIOBEKY, YTOOBI [yMaTh O TAaKUX BellaX, IPUXOAUTCS TOJIa-
raThCsi Ha HEYKJIIOXKUH YHUBEPCAIbHBIN MEXaHU3M o3HaHus. Kpome Toro,
JUUIS1 ICTIOIb30BAHUS IIPEUMYIIECTB, CIIEITUGUIECKUX AJIS KOMITBIOTEPOB, —
CKakeM, GBICTPBIX MTOCJIE0BATENbHBIX BHIYUCIEHUI — MOTYT GBITH CO3-
JlaHBbI CIIel[MaJbHble HOBBIE aJITOPHUTMBI.

IIpedenbHble TPENMYIIECTBA MAIIMHHOIO MHTEJIEKTA, MIPEJCTaBIIAIONIErO
CHHTE3 alapaTHOT'O U MPOrPaMMHOT0 06ecrieYeHUH, MpocTo rpoMaaHbr. Ho Ha-
CKOJIBKO OBICTPO MOXKHO pPeaiM30BaTh 3TOT NOTeHIMan? OTBETOM Ha 3TOT BOIIPOC
MBI 3aiMeMCS B CJIeIVIOIel IIaBe.



[naBa yetBepTan

[1MHaMMKa B3PbIBHOMO Pa3BUTHA
MHTENNEKTa

VTaK, HaCTYyNUT MOMEHT, KOrfla MallWHbI NPAKTUUYECKM CPABHAIOTCA C UeNOBEKOM B O6LLEN
CNOCOBHOCTY OCMBICIMBaHNA, — CKOMIbKO BPEMEHM M NOTpebyeTcs, uTobbl 06pecTn cBepx-
pasym? byaeT v 3TOT Nepexof HETOPOM/IMBBIM, MOCTENEHHbBIM, MPOAOKITENBHBIM? [POK30IA-
JEeT N OH BHE3anHo — BO B3PbIBHOM Temne? B rnase aHanv3npyeTcs AviHaMuKa nepexopa
K CBEPXPa3ymy C TOUKYM 3peHNs GYHKLMOHANbHOCTM CaMO CUCTEMbI: UMbl ONTUMM3ALMN 1 CO-
npoTtvenaemMocTu. Kak nosefyT ceba 3Tv fBa dakTopa BOAM3N YHMBEPCANIBbHOrO UHTENNEeKTa
UenoBeYECKOro YpoBHS? byaem UCXOANTb 13 TOTO, UTO WM AKOOBI MOHKMAEM 3TO, UM NO Kpali-
HEM Mepe CMOXeM BbICTPOWTb MpUemMiieMoe NpeanonoXeHue.

Bpemsa 1 ckopocTb B3neTa

JZloTycTHM, 9YTO PAHO UL NO30HO MAIIIMHHBIN UHTEJIEKT 3HAYUTEBHO IPEB30HIET
06N WHTENIEKTyaabHBIH YPOBEHDb YejioBeKa, MIPHU STOM MbI He JOJDKHBI 3a-
OBbIBaTbh, YTO HA CE200HAUWHUI OeHb ITO3HAaBaTEeJbHbIE CIIOCOOHOCTH 4YeJIOBeKa
B OI'POMHOM CTeleHU MPeBOCXOAAT BO3MOXXHOCTH MAIIMHHOIO MOo3HaHuA. Hac
He MOJKET He BOJTHOBaTh, KOT/Ja CBEPIIUTCS CAMOYIIPABCTBO MAlIH U HACKOJIBKO
OBICTPO YTBEPAUTCS UX MOHOIIONUS Ha Mo3HaHue. [[pryeM 3TOT BOIIPOC HYKHO
YETKO OT/IMYATh OT TOCTABJIEHHOTO0 HAMU B MIEPBOI TJIaBe, a8 UMEHHO: HaCKOJIbKO
MBI JaJIEKH OT CO3/IaHUS YHUBEPCATBbHOT'O UCKYCCTBEHHOT'O MHTEJIIEKTA YeIOBe-
yeckoro ypoBH:A. Ceifuac peub MUJET O APYTOM: eCU MAWUHA, HAOeJleHHA s YHU-
8ePCANbHBIM UHMENNEKMOM Ues08eueckoz0 YposHs, 6ydem kozda-mo u 20e-mo
€030aHa, cKObKO ell noHadobumcs epemeHu, Umobbl NOJTHOCMbIO NPE8PAMUMbCS
8 c8epxpas3ymHyto? 3aMeTbTe, B OTHOLIEHUU co3Zanua Y UIMYY MOXXHO 3aHUMATh
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pasHbIe TO3UI[UU: CIUTATB, YTO JIA 3TOTO IOTpebyeTcs OYeHb AIUTETbHOE BPEMS;
OTPUIATh CAMy BO3MOXKHOCTB XOTh B MaJIeHIIIel CTeNIEHN OLIEHUTD 3TOT CPOK, —
HO BJIFOOOM CiTy4ae ObITh aOCONIOTHO YBEPEHHBIM, YTO KaK TOJBKO YETOBEUYECTBO
9TOrO JIOCTUTHET, ZlajibHelIlee pa3BUTHe, TO €CThb IOAbEM Ha BBICOYAMIINI CBEPX-
Pa3yMHBIH YPOBEHbB, TPOU30UIET OYE€HB OBICTPO.

MoxeT OBITB, Ileiecoobpa3Hee MPeACTaBUTh MPOLIECC PA3BUTUA CXeMATHUYHO,
JlaXKe eCJIU IPUJETCSI BpEMEHHO He IPUHUMATh BO BHIMAaHKe HEKOTOPHIE YCIOBUSA
U NoZpOOHOCTH, YCIOKHAIINE CYTh Jena. IIocMoTpyUM Ha AuarpamMmy, oTpa-
JKAIOIIYI0 MHTEJJIEKTyalbHBIE CIIOCOOHOCTU Haubosiee COBEPIIEHHBIX CUCTEM
HCKYCCTBEHHOT'O UHTEJIEKTa KaK QYHKIHIO BpeMeHH (CM. pucC. 7).

l'opu3oHTaNbHAA TUHUA C HAAMKUCHIO «4eJI0BEYeCKUH yPOBEHb» IIPe/ICTaBIAET
XapaKTePHBIE IS COBPEMEHHBIX PA3BUTHIX CTPAH UHTEJUIEKTyaTbHble BO3MOXK-
HOCTU CpeJHeCTaTUCTUYEeCKOI'0 B3POCJOr0 YeJIoBeKa, NMeIoIero AOCTYI K HC-
TOYHUKAM MHGOPMAIUU U TEXHOJOTUYECKUM CpeJCTBaM. B HacTosllee BpeMs
JlaXke caMas IepesioBast MHTeIeKTya IbHas CUCTeMa B 3HAYUTE/IbHOM CTelleH! —
o JIFOOBIM Pa3yMHBIM IOKAa3aTeIsIM — OTCTAeT OT OCHOBHBIX UeJOBEYECKUX
XapaKTepUCTHUK. B OyayiieM, B Kakoe-TO HeOIpesesieHHOe /I HaC BpeMsi, UH-
TeJIJIEKTyaJbHas CUCTEMa CMOXKET IOCTUYb MTPUOIU3UTENBHOTO PAaBEHCTBA C Ue-
JIOBEKOM (3a OCHOBY HAMU ITPUHAT 3abUKCHUPOBaHHbIH B 2014 rogy 061111l ypoBEeHb
MHTeJJIeKTa YeJI0BeKa, JaXke eCIU B II0CIeIyIOMINe TOABl OH IPEeATION0KUTENTbHO
OyZeT pacTu) — 3TOT MOMEHT OyJeT CBU/JETEIbCTBOBATh O Havyase B3jieTa. Bos-
MOXXHOCTU UHTEJIEKTYaJbHOM CHCTEMBl IPO/JOJIKAT YBEIUUYUBATHCA U CIIYCTA
HEKOTOPOE BpeMs JOCTUTHYT apUTeTa C 00beIMHEHHBIMU UHTE/JIEKTYaTbHBIMU
CITOCOGHOCTSIMU BCETo YesioBeuecTBa (ypoBeHb ¢ukcanuu ToT ke 2014 rog) —
3TO MBI 0003HAYMM KaK «[[MBHJIN3AI[UOHHBIN YPOBEHb». EC/IN NHTeJIeKTyalbHasA
cucTeMa IOMZET Mo MyTHU AaTbHEHNIIero pa3BUTHsA, OHA HAKOHEIl IPEBPAaTUTCS
B CUJIBHBIHM CBepXpasyM, TO €CTh C TOYKH 3pPeHUsS NHTEJIEKTyaTbHbIX BO3MOX-
HOCTeH BBIiZIeT Ha ypOBeHb, 3HAUUTEIHHO IIPEBOCXO/ALINY yPOBEHD YeJIOBeYeCTBa
B LIeJIOM, — KOTZIa 3TO O6yZIeT IOCTUTHYTO, MOXKHO I'OBOPUTH O 3aBepIeHUH B3JIETA,
XOTSI caMa CBepxpa3yMHas CHUCTeMa B COCTOSHHU CaMOCOBEpIIEHCTBOBATHCA
U fganbile. B Kakoii-ToO MOMEHT B TeueHHe Ipollecca B3jeTa CUCTeMa MOXKET
MPOUTH OTMETKY «KPUTHUYECKUM PyOek», TO eCTh TOUYKY, 32 KOTOPOI COBEpIIIEH-
CTBOBaHUE OyJeT 3aBUCETh He OT JEATENTHHOCTH JIIO/IEH, a B OCHOBHOM OT ee
coOCTBEHHBIX ycrtuiit. (BO3MOXXHOCTh CYIIECTBOBAaHUS KPUTHUUECKOTO PyOeKa,
WIX TOYKU Tepexo/ia, BaXKHa JJI 00CYXKJEeHUs TeM, pacCMaTPUBAEMBIX B TIO-
celHeM pasjiejie IJIaBhl, — CHJIA OITUMU3AIUY 1 B3PIBOOIIACHOCTE.)



I'nasa uemsepmas. JuHamuka 63pbl6H020 pa3sUMUS UHMELIEKMA 113

Bo3moxHocTH cuctembl
A

CunbHblil cBEPXPaZyM -

LInBMAN3aLNOHHBIA ypOBEHb -
Kputnueckuit py6ex,
M TOuKa nepexoaa
YenoBeyeckuii ypoeHb -

\J

> rm—y
Ha ceroaHAWHMit feHb Bpema Jlnutens- Bpema
70 B3MeTa  HOCTb B3feTa

Puc. 7. Cxema B3neta. BaxxHO pa3genaTtb Takme BONPOChI, Kak: COCTOUTCA NN B3NeT? eC/v B3neT
COCTOUTCSA, TO KOorga? ecnu Korga-Hubyab B3NeT Npor3ongeT, HaCKONbKO Pe3Kum OH byaet?
Hanpumep, MOXHO cunTaTb, YTO O B3J/IeTa elle OYeHb MHOTO BPEMEHMU, HO KOrAa MOMEHT Ha-
CTYNWT, BCe NPOM30oNAeT o4eHb 6biCcTpo. ECTb elle ofnH BaXKHbI BOMpoc (Ha Anarpamme
He MoKa3aH): KakoBa OyfeT ponb MUPOBOW SKOHOMMKM B MpoLecce B3fieTa CBepXpas3yMHON
cuctembl? Bce BOonpochl cBA3aHbl Mexay Co6oi.

Ha guarpamme mpezcTaBieH 0OOOIIEHHBIN ClleHApPUH Ilepexoja MHTeJIeK-
TyaJbHOM CHCTEMEI C YeJIOBEUeCKOr'0 Ha CBEPXPa3yMHBIH yPOBEeHb, HO B 3aBUCH-
MOCTH OT KPYTHU3HBI KPUBOIM MOXXHO BBIZIETTUTH TPU THUIIA CIleHAPHEB B3JeTa —
Me/JIEHHBIH, OBICTPBIH, YMEPEHHBIH.

1. Me/eHHbli1 B3eT. ByeT IpoucXoAUTh Ha JOJATUX BpeMEHHBIX UHTEPBa-
JlaX — OT ZIeCATUIIETHH /10 cTosIeTHH. Takye ClieHapyH IPe/ICTaBIAIT COO0H
OTJINYHBIE BO3MOXXHOCTH, YTOOBI YeJIOBEYECTBO CMOIJIO OOAYMATh CBOU
JaJbHeHIIe TIOMUTUYECKHEe XObI, aJJallTUPOBAaTh UX K CUTYallUU U TIpa-
BWJIBHO pearupoBaTrh Ha mpoucxozsiinee. MoxXHO OyZeT mocieoBaTeaIbHO
TECTUPOBATh Pa3HbBIE MOAXO/bI, OOYYUTH U OATOTOBUTH HOBBIX CIIEITHUAIH-
cToB. IIpeIBLIOOpHBIE KAMITAHUY OYZYT OPUEHTHPOBAHbI HA CTOPOHHUKOB
Y IPOTUBHUKOB IIPOUCXOZSAIINX IPOIeccOB. ECIM BBIACHUTCS, YTO HY KHBI
HOBBIE CHICTEMBI 6€30IIaCHOCTH U OOIIECTBEHHOI'O KOHTPOJIA HaZl UCCIIeZ0-
BaHUAMU B ob1actu I, OyzIeT 10CTaTOYHO BpEMEHHU, YTOOBI MX pa3paboTaTh
Y pa3BepHyThb. CTpaHBI U YYeHbIe, ONacalolyecs TOHKU BOOPYKeHUH B 00-
JIACTU BOEHHOT0 IpuMeHeHus M, cMOTyT poBecTH HeEOOXOAUMEBIE TIepe-
TOBOPHI U pa3paboTaTh 3aIIUTHBIE MEXaHU3MBI. BOJIBIIIMHCTBO IIOATOTOBU-
TeJIbHbIX Mep, MPEeANPUHATHIX HaKaHyHe Ipollecca MeJEHHOTO B3JIETa,
OKaXXyTCS MOPQJIbHO YCTAPEBIINMU, HO IIOCTEIIEHHO HAYHYT IOSABJIATHCS
HOBBIE PellleHUsI, aKTyalbHbIE /IS HaCTYTAaoIIel SMOXH.
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2. BbIcTpblii B3JeT. [Ipon3oiieT B TedeHNe 0YeHb KOPOTKOTO IIPOMEXyTKa
BpeMeHU — MUHYTHI, 9achl, IHU. B clleHapusax GBICTPOro B3JIeTa y JTIoAei
IIOYTH He OCTAETCs BO3MOXKHOCTH pearnupoBarh Ha Hero. HUKTO He ycrieeT
HUYETO 3aMETHUTD, a UTPa YKe OKa)XKeTCsI IPOUTPaHHOM. B 1io60M clieHapuu
OBICTPOrO B3/IeTa CyAbba YeIoBeyecTBa B OCHOBHOM 3aBUCHUT OT IIOATOTO-
BUTEJIbHOU paboThl, yKe MIPOBEJEHHON K TOMY MOMEHTY. B camom mez-
JIEHHOM U3 OBICTPHIX CIIEHAPHEB CO CTOPOHHI JIIOZIEH ellle MOTYT OBITD IIPO-
M3BeJleHBl KaKHUe-TO dJeMeHTapHBIe TeJOABMKEHUA BPOJie NOTAHYTHCA
OTKPBITH «AlepPHBI 4eMOJaHYMK», HO TOTZla aJTOPUTMBI 3TUX JeHUCTBUN
JIOJIKHBI OBITH WU eHCTBUTENIBHO IeMeHTAPHBIL, WU 3aIJIAHUPOBAHEI,
3amporpaMMUPOBaHBl U OTPENETUPOBAHEI 3apaHee.

3. YmepeHHbI# B3iyeT. [Ipou3oiiZieT B TeueHHE OTHOCUTEIBHO KOPOTKOTO
BPeMeHHOI'0 MHTepBaja — OT HECKOJbKUX MeCAIeB 0 HeCKOTIbKUX JIET.
B sToM ciydae y uesoBeuecTBa ocTaeTcsl HEKOTOpasi BO3MOXHOCTb OTpea-
TUpOBaTh Ha MPOUCXOAsAIIee, HO He OyZeT BpeMeH! IIPOaHaIN3HupPOBaTh
ero, IpOTeCTUPOBATh pPa3Hble IIOAXO/AbI U PELIUTH CJIOKHBIE 3a/ja4l KOOP-
AVHANUU gericTBuil. Ha co3ganue v pa3BepTHIBAHNE HOBBIX CUCTEM, TAKUX
KaK MOJHUTHYECKHE Mephl, MEXaHU3MbI KOHTPOJISA, IPOTOKOJIbI Ge3omac-
HOCTY KOMIIBIOTEPHBIX CETEl, BDEMEHU TOXKE He OCTaHETCsI, HO, BO3MOXKHO,
MIOJIYYUTCS IPUCIIOCOOUTH K HOBBIM OOCTOATENIBCTBAM yiKe CYIeCTBYIOIHe
HOPMBI.

B ciygyae MezsieHHOTO B3jeTa OyZeT ZOCTATOYHO BpEMEHH JJIs PacipocTpa-
HEHUs HOBOCTeM. [Ipy yMepeHHOM B3JieTe pa3paboTKU MOT'YT OCTAaThCs 3aceKpe-
YeHHBIMU. 3HAaHUEM O HUX OyZyT pacnosaraTh JIUIIb OYeHb OrpaHUYE€HHBIE IPYII-
bl JIFOZIEN, KaK 3TO OBIBaeT NMpU pa3paboTKe CEKPETHBIX T'OCYAapCTBEHHBIX
MporpaMM BOEHHBIX HCCIeJOBaHUM. Tak jke TaifHO, CHIaMU HEOOTBIINX HAYYHbIX
KOJUIEKTUBOB WJIM XaKepOB B KaKOM-HUOYJb MOJBaje, MOT'YT BECTUCH PAabOTHI
B paMKaX KOMMepUYeCKHX ITPOEKTOB — BIIPOYEM, €CJIU NTePCIIeKTUBHI B3PEIBHOT'O
Pa3BUTHU CBepXpa3yMa IIONaZyT Ha Paiaphl FOCYapCTBEHHBIX CIIEICTYKO U cTa-
HYT OZJHUM M3 IPUOPUTETOB HAI[MOHATHHOM 6€30I1acHOCTH, y Hanbosiee MHOTroobe-
IIAIOIINX YaCTHHIX IPOEKTOB MOSABATCS OOJIBINNE IIAHCH OKa3aThCs Mo/ HabIIIO-
JeHreM. B TakoM ciydae y rocyzapcTBa (MU JOMUHUPYIOUIETo MeXAYHAPOAHOTO
UTpOKa) OyZeT BO3MOXKHOCTh HAllMOHAJIU3UPOBATD WJIU 3aKPHITh OO0 ITPOEKT,
JIEMOHCTPUPYIOMINI IPU3HAKU CKOPOT'O B3JIETA.

BEICTpPHIN B3JIeT TPOU3OHET 32 CTOIb KOPOTKOE BpeMs, YTO HUKTO He ycIleeT
He TO YTO OTpearupoBaTh HA HETO, HO JaxKe POT OTKPHITh. BMemaTbea 6yzeT
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BO3MOXHO 00 HAUAJld B3JIeTa — MPaB/a, JIULIb [IPH YCIOBUH, YTO HAarOTOBE NMe-
€TCST MEXaHU3M I10 3allUTe.

CueHapyuy YMEPEHHOTO B3JIeTa MOTYT NMPUBECTU K I'E€ONOJIUTUYECKUM, COLU-
aJIbHBIM ¥ SKOHOMUYECKUM TTOTPSCEHUSM, TIOCKOJIBKY OTJEIbHBIE JIFOAU U CO0bIIIe-
CTBa MOCTApaIOTCs 00ecnednTh cebe BBIMTPHIIIHbIE MO3UIUU B XO/I€ Pa3BOpayuu-
BaoONIUXCA peobpa3oBaHuil. Bo3aMOXKHbIE 6ECTIOPAAKY HAYHY T TOPMO3UTD YCHUIUS
[0 KOOPAWHAIMY OTBETHBIX MEP U CIIPOBOLIMPOBATH MPUHATHE pelleHuli Hoiee
paZiuKajIbHBIX, YEM T€, KOTOPHIE OBLITN OBl IIPUHATHI B CIIOKOWHOM cuTyauuu. Ha-
TIpUMED, [0 OZHOMY U3 CIieHapUeB YMEPEHHOI'O B3JIeTa B TeUeHNE HECKOTBKUX JIET
PBIHOK TPy/Zia MOCTETIEHHO 3aMOHAIOT JelIeBble 1 CBEPXIIPOU3BOAUTENbHBIE UMU-
TaI[IOHHBIE MOJIEIH, TIOTy YeHHBIE BCJIEAICTBUE ITOJTHOM SMYJISIIUN MO3Ta, UM HHBIE
CHCTEMBI UCKYCCTBEHHOTO UHTEJIEKTA. [Ipy TaKOM Pa3BUTUU COOBITUM MOMKHO
JIOIIYCTUTD, KOT/ZIa HAYHYTCSA MacCOBBIE YBOJbHEHN A PAOOTHUKOB-TIOZE!, HE MEHEe
MacCOBbIE TIPOTECThI, KOTOPBIE BLIHY/ST TPABUTENBCTBA YBETUIUTD TOCO6US 10 6€3-
paboTuile, BBECTH rapaHTUH [TOXKU3HEHHOM 3aHATOCTH /IJIS BCEX IPAXK/AH, a TAKXKe
crieluasbHble HaJIOTH WX 00s3aTeIbHbIEe COIfMaTbHbIe OTYNCIEHUA A paboTo-
JaTesyiel, UCIOIb3YIOIUX TPy PAOOTHUKOB-POOOTOB. UTOOHBI TPUHSITHIE B PE3YJIb-
TaTe TaKOU MOJUTUKY MePHI He 0Ka3aUCh MyCTHIMU, OHU JOJIKHBI OBITD TIOAJED-
’KaHbl HOBBIMU TIOTUTUYECKUMU U COITUATBHBIMU CTPYKTYpPaMH, JeHCTBYIOIINMU
Ha [TOCTOSTHHOM OCHOBE. AHaJIOTMYHbIE TPOGJIEMBI HE MCKJTIOUEHBI TPU CLIEHAPUAX
Me/IJIEHHOTO B3JIeTa, HO B CIIeHApUSIX YMEPEHHOTO B3JIeTa AUCIIPOIIOPIIUU U CKO-
POCTb MU3MeHEHUH CIOCOGHBI TPUBECTH K TOMY, YTO HEOOJIBIITHE T'PYIIITbI AKTUBHICTOB
[OJTyYaT HEeIPOIIOPIIMOHAIBHO OOJIBIIOE BIUSHYE.

HeKOTOpBIM YUTATENIM MOXKET II0KA3aThCs, YTO U3 MEPEUMCTIEHHBIX CIIEHAPUEB
B3jIeTa HauboJee BEPOATEH — Me/JIEeHHBIH, MeHee BEPOSATEH — yMEPEHHBIH,
MPaKTUYECKU HEBO3MOXKEH — OBICTPHIN. BO3MOKHO JIU TPEATIOIOKUTD, ITO BCETO
3a Mapy 4acoB MUD B COCTOSTHUU Pa/IUKaTbHO U3MEHUTHCS, a BEHEI] TBOPEHUS —
OBITH COPOIIEHHBIM C BEPIIUHBI padyMa? C MoZ0OHBIMU I'POMaIHBIMU IIepeEMEHAMU
HICTOPH s YeJIOBEYECTBA €llle He CTaTKUBaIaCh, a GMKaiiiie napauiiea — HEOH-
TUYecKasa (CeTbCKOXO3AHCTBEHHA) U MPOMBILIIEHHAs PEBOJIOIUN — TOTPe6o-
BaJiy ropas/io 60Jiblile BpeMeH! (OT HECKOJIBKUX BEKOB /[0 THICSUYETETHS B IEPBOM
cilydae, OT HECKOJIBKUX JIeCATUIETUN 10 BEKOB — BO BTOpoM). To ecThb 6a3a s
TpaHcHOpMaIUU TAKOT'O poja, Kakas IpeJIoaraeTcsa B caydae clieHapueB Obl-
CTPOTO WJIM YMEPEHHOT'O B3JIETa, C TOUKHU 3PEHUS BETUIUHBI U CKOPOCTH TIPOUC-
XOJAIUX U3MEHEHUH, paBHA HYJIIO, TOCKOJBKY MpelleZIeHTOB — ecau He OpaTh
B pacyeT MU(OIOTUU U PEJIUTUN — B YEJIOBEYECKOM UCTOPUU He OBLIO?.
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OzHaKo Me/JIeHHBIH ClieHapui PeCTaBIAETCa KaK pa3 CaMbIM MaIOBEPOSIT-
HBIM — B I10JTh3Y 3TOT'0 [IOJI0XKEH U 51 TPUBE/IY IaJiee COOTBETCTBYOIIIME apT'y MEHTHI.
Ckopee Bcero, COOBITHSI HAYHYT Pa3BUBAThCA MO OBICTPOMY CLIEHAPHUIO — €CJIU
KOTZIa-HUOYZAb B3JIET IIPOU30HET, OH OyZeT UMETh B3PHIBHOM XapaKTep.

YTOOHBI IOJYYUTh OTBET Ha BOIIPOC, HACKOJIBKO OBICTPBIM OYy/IET B3JIET, MOXXHO
CYUTATh CKOPOCTh POCTA MHTEJUIEKTYAMbHBIX CIIOCOOHOCTEHN CCTEMBI MOHOTOHHO
BO3pacTamliei pyHKIIHeH IBYX TepEMEHHBIX: BETUYUHBI «CHJIBI ONMTUMHU3aIINH»,
WJIY B3BEIIEHHBIX HAa Ka4eCTBO yCHUJIUU 1O pa3paboTKe, IPUIaraeMbIX C LETbIO
cZienaTh CUCTEMY Oojiee MHTEJIEKTYaJIbHOH, U «OT3BIBYNBOCTH» CUCTEMBI K IIPU-
JIOXKEHUIO ONITUMHU3UPYIOLIeH cuibl. MOXKXHO TaKKe BBECTH TEPMUH «COIPOTHUB-
JISIEMOCTb», OOpaTHBIN OT3BIBUMBOCTH, U 3aIMUCATh CIeAYIOIIee:

Cuna onTmmnsaymm
COI'IpOTVIBJ'IﬂeMOCTb

CKOpOCTb POCTa UHTENNIEKTA =

B OTCyTCTBHE KOJTMYECTBEHHOTO OIIpe/ie/IeHNs YPOBHS UHTEJJIEKTA, YCUIUN
IO €0 MOBHIIIEHHUIO U CONTPOTUBJISIEMOCTH 3TO BBIpaXKEHUE OCTAETCS 10 OOJIbIIeH
JacTU KayecTBEHHBIM. Ho 1o kpaiiHell Mepe MOXKXHO OyzeT HabIo4aTh, YTO WH-
TeJUIeKTyaIbHBIE CIIOCOOHOCTH CUCTEMBI OBICTPO PACTYT, KOTZA U/1U IPUIATAI0TCS
6OJIBIITHE YCUITUA [JI51 UX PA3BUTHS, IIPUTOM UTO Pa3BUTH €€ CIIOCOOHOCTH HE OUYEHb
TPYZHO, UL HY>KHBl HeTPUBUAJIbHBIE YCHUJINS IO Pa3paboTKe MPaBUIBHOTO AU-
3aifHa CHUCTEeMBI, IPUTOM YTO COMPOTUBIIAEMOCTD ee HU3Ka (MU CIpaBeInBO
U TO U Apyroe). Eciiy MbI 3HaeM, CKOJIBKO YCUJIMH IIPUJIaTaeTCs A YAydlIIeHUus
TOM WJIN UHOU CHCTEMBI, ¥ CKOPOCTh YIyUlIeHU, KOTOPYIO OHU 06ecleyrBaloT,
TO MOXXEM pacCYUTaTh COIIPOTUBIAEMOCTb 3TOU CUCTEMBL.

Janee, MbI MOXeM HabJI0JaTh, YTO CHJIA OINTUMU3AIUU, HAIIpaBIeHHAd
Ha yny4diieHue 3pGeKTUBHOCTU TOM WJIM MHOM CUCTEMBI, C TeYeHHEM BpeMeH!U
CUJIBHO U3MEHSeTCs OT CUCTEMBI K cricTeMe. COITPOTUBIIAEMOCTb CCTEMBI TAKKE
MOXKeT CHJIBHO 3aBHUCETh OT TOT'O, HACKOJIBKO CHCTEMaA y)Ke ONTUMHU3MpOBAaHA.
YacTo IepBbIMU JieIaloTcs IPOoCcTeNIIIne yaydIlieHus, B pe3yibTaTe 4ero — I1o Me-
pe CPbIBaHUA CaMBIX HHU3KO BUCALIUX IJIOJOB — Pe3YIbTAaThl HNOABJIAIOTCS BCe
Me/jieHHee (pacTeT COMPOTUBIAEMOCTh CUCTEMBI). OHAKO MOTYT OBITH YIydIlle-
HUA, obJeryaroniye mocjaeAyouie yIy4IleHusa, U TOIZa BOSHUKAeT KacKa/, yryd-
meHui. [Tporiecc ckiiapIBaHUA [1a371a IIOHAYaTy KaXKeTCA TPOCTHIM, Be/[b CJIOXKUTD
VIJIBL ¥ Kpasi KapTUHBI JOBOJBHO JIETKO. 3aT€M COIPOTHUBJISIEMOCTh PACTET —
moAbupaTh MOCJAeAYIOIE YaCTU CTAHOBUTCA TpyJHee. B KoHIle, korna cbopka
Ta3jia moYTH 3aBeplieHa, CBOOOAHBIX MECT TPAKTUYECKU HE OCTAETCS, U IPOIIeCC
BHOBbB U/JIET JIETKO.
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Takum o6pa30M, 4TOOBI HAWTH OTBET Ha HAalll BOIIPOC, CileayeT MpoaHaaInu3n-
poBaTh, KaK MEHAIOTCA B KPUTHUYIECKME MOMEHTHI B3JIETA CTEIIEHD COIIPOTUBJIAC-
MOCTH M CHJIa OIITUMUH3AIIUH. DTUM MBI U 3afiMeMCs Jgajiee.

COI‘IpOTI/IBJ'IﬂeMOCTb

HayHeM c conmpoTHBIsIeMOCTH. B 3TOM ciiy4ae MPOrHO3 3aBUCHT OT THIIA pac-
CMaTpUBaeMOU cUCTeMBI. [IJish TTOJTHOTHI KapTUHBI BHaYajie PAaCCMOTPUM COIPO-
THUBJIIEMOCTD, KOTOpas XapaKTepHa JJIs Ty Te ABUKEHUS B CTOPOHY CBEPXpa3yMa,
He CBSI3aHHBIX C CO3ZIJaHHMEM YCOBEPIIEHCTBOBAHHOI'O MAIIMHHOTO WHTEJIEKTA.
MBI cYMTaeM, YTO B TAKOM CJIydae COMPOTUBJIAEMOCTh OYZET JOBOJBHO BBICOKA.
CIpaBUBILIUCH C 3TUM, 06pAaTUMCS K TJITaBHOMY — B3JIETY, CBA3aHHOMY C HUCKYC-
CTBEHHBIM MHTEJJIEKTOM. [10X0)Ke, B JaHHOM CJIydYae COIPOTUBIISEMOCTh B KPH-
TUYECKUN MOMEHT OKaKeTCs JOBOJIbHO HU3KOMU.

HYTI/I, HE ImoJpa3yMeBarouiyue Co3JaHnu A MAallIMHHOTO HHTEJIJIEKTAa

Pe3yIbTaTUBHOCTh KOTHUTHUBHOTO COBEPIIEHCTBOBAHUS 33 CUET YIyUIIEHUS
3/lpaBOOXpaHeHUsI U OPTaHU3aIINH 3J0POBOTO MIUTAHUS CO BpEMEHEM PE3KO Ia-
naet®. MHOTOro MOKHO ZI0OUTHCS 33 CUET IMKBUAALINY TAKOT0 JKECTKOTr0 GaKTopa,
KaK e pUIINT TUTATETbHBIX BELECTB B €)KeJHEBHOM pal[HOHE, HO 3TOT'0 AABJIEHUSA
y’Ke HET MPaKTUYECKU HUT/ZE, KDOME caMbIX O6eHBIX cTpaH. JlanbHeliliee yayd-
IIIEHKE U TaK y)Ke MOJHOIIEHHOT0 pal[oHa MaJjo Ha YTO BIUsAET. YcuieHue 00-
pa3oBaTeIbHOrO Ipoliecca OyZeT ToXe UrpaTh BCce MEHBIIYVIO posb. Jlona oza-
PEHHBIX JIIO/Iel, JIUIIEHHBIX ZIOCTYIa K KaueCTBEHHOMY 00pa30BaHUIO, BCE elle
BeJINKA, HO MTOCTETIEHHO CHUKAETCA.

B Gamkaiiive fecATUNETHS KaKOe-TO MOBHIIIIEHNE YPOBHS UHTEIEKTYab-
HBIX CIIOCOOHOCTEH MOXKHO OyzeT 06ecnedyuTh 3a CYET MeJUKaMEHTO3HBIX
cpezctB. Ho mocsie Toro Kak ygacTces J0OUTHCSA CAMBIX MPOCTHIX YAYYIIeHUH —
CKOpee BCero, pedb IMOoieT 06 yKpelJIEHUH Ha IPOAOKUTENbHBINA CPOK YM-
CTBEHHBIX CUJI, JOJITOBPEMEHHOM MaMsIATH U CIIOCOOHOCTU COCPENOTOUYMBATH
BHUMAaHUe, — JaJIbHEUIINN TTporpecc 6yzeT AaBaTbCs Bce ¢ GOMIBIIUM U OOJTb-
muM TpyzZoM. [1o cpaBHEHUIO C TAKUMU JOJTOBPEMEHHBIMH IIOAX0AAMH, KaK
obecreveHre MPAaBUIbHOTO MTUTAHUS U OXPaHa 3/[0POBhS, OOpalleHUe K JeKap-
CTBEHHBIM CPE€/CTBaM, CTUMYJIMPYIOIMINM yMCTBEHHbIE CIIOCOOHOCTU, BHAYaIe
MOJXKET TIOKa3aTbCs OBICTPHIM U JIETKUM ITyTEM, HO 3TO He Tak. B Helipodapma-
KOJIOTMU TO-TIPEeKHEMY MHOTO OeJbIX HATEH Ja)ke Ha YPOBHE 3JIeMEHTapHBIX
3HAHUH, HEOOXOAUMBIX, YTOOBI KOMIIETEHTHO BMEIIUBAThCS B pabOTy 3/[0pOBOTO
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Mo3ra. OT4yacTy MeJJIeHHBIM ITporpecc BEI3BaH HETOTOBHOCTBIO CUUTATh MeJU-
KaMeHTO3HBIE METOABI JOCTOMHON 06JIaCThI0 UCCIeoOBaHUM. Buaumo, Helpo-
6uosiorus u papMaKosorys KaK HayKH elle KaKoe-To BpeMs OyyT pa3BUBaThCs,
He obpalmas 0co60ro BHUMaHUsA Ha IPOOJIEMY YCUIEHUST KOTHUTUBHBIX QyHK-
nuii. Yto nozesnaensb, IpUAeTCs XKAAaTh TeX BpeMeH, Korza pa3paboTka HOOTPOII-
HBIX CPe/ICTB Bce-TaKM CTAaHET OJIHUM W3 IIPUOPUTETHBIX HalTpaBJIeHU — Torga
HaKOHEI] yacTcA JOOUTHCSA OTHOCUTENBHO OBICTPBIX U MIPOCTHIX MObex*.

leHeTHYECKOE KOTHUTUBHOE yiy4lleHre nMeeT U-06pasHblil TPOQUIIb COMpo-
TUBJIIEMOCTH, KaK U Y HOOTPOIIOB, HO ¢ 60Jiee 3aMETHBIMU ITOTEHIINATbHBIMU BBI-
rozamu. BHauase — 1oka e [UHCTBEHHBIM IOCTYITHBIM MeTOZOM OCTaeTCs CeIEKIINA
Ha IPOTSKEHUH HEeCKONBbKUX MOKOJIeHUN, KOTOPYI0, KOHEYHO, TPYAHO IPOBOJUTD
B 00I[eMHPOBOM MacIuTabe, — YpOBEHb COIIPOTUBIIEMOCTH BBICOK. I10 Mepe Toro
KaK IOABJIAIOTCA TEXHOJIOTUH JJ1s1 HeJopororo 1 3gpQpeKTUBHOr0O reHeTHIeCKOTro
TECTUPOBAHUSA U CeJeKINHU (0COOeHHO KOTZa CTaHET JOCTYITHBIM UTEePaTHUBHBIN
0T6Op 3MOPHOHOB B CiIydae JIo/Ielt), TeHETHYECKOe YTy dllleHUe CTAaHOBUTCA Hosiee
IIPOCTBIM ZIeJIOM. DTU HOBBIE METOZBI II03BOJIAT IIPOBEPUTH BECh CIIEKTP CYIIeCTBYIO-
IIUX Bapyaluy 4eJoBeYeCKUX IeHOB Ha HaJIMYYe MTOBHIIIAIOMINX UHTEJIIEKT aJlje-
Jieit. OfHAKO TIOC/Ie TOTO KaK JIyYIIve U3 HUX OYAyT BKJIIOUEHBI B TAKETH T€HETHU-
YEeCKOro YIyYIIEeHUs, ZaTbHEHIINI TPOorpecc OKaXeTcs ZieioM 6ojiee TPYAHBIM.
HeobxoznMocTh pa3paboTarh 6ojiee MHHOBALIOHHBIE TIOJXOABI K FeHeTUYEeCKOM
MoAUUKAIIMY MOXKET MOBBICUTh CONPOTUBJAEMOCTh. Ha MyTH reHeTUYecKoro
yIy4dIIeHus CKOPOCTh Iporpecca orpaHUYeHa — OTpaHHYeHa B OCHOBHOM TeM
06CTOATETECTBOM, UTO BMELIATENIbCTBO Ha SMOPHUOHATBHOM YPOBHE 3aBUCHUT OT He-
130eKHOU OTCPOYKY Ha BPEMS B3POCJIEHHS, UTO [IPETIATCTBYET PA3BUTHIO ClIEHAPUEB
¢ GBICTPBIM WJIM YMEPEHHBIM B3JIeTOM®. MeTo/ cesleKIIUY SMOPHUOHOB HEPA3PhIBHO
CBfI3aH C [JIUTEJbHBIM IIPOIeCcCOM BHeApeHus TexHonroruu OKO B 001iecTBeHHOE
CO3HaHMe, YTO ABJAETCH ellle OFHUM OrPAHNYUBAIOIINM GaKTOPOM.

Ha myTu co3gaHus HEMPOKOMIBIOTEPHOTO HHTepdeTica, MOX0XKe, COTPOTUB-
JIIEMOCTD ITOHAYaIy OyZieT OUeHb BBICOKOU. B MasoBEpOATHOM ClieHapuH, Korza
BJPYT HOJYYUTCH JIETKO BXXUBJIATH UMILIAHTAT U JOCTUTATh BHICOKOYPOBHEBOM
bYHKIIMOHATBHON MHTETPAI[UY C KOPOH T'OJOBHOTO MO3Ta, CONPOTUBISIEMOCTh
moiizieT BHU3. Ho B ZI0JITOCPOYHOM IIJIaHE CUTYallHs CO BCe MeHee 3aMeTHBIM
MIPOTPECCOM IPU ABMKEHUU TI0 3TOMY Ny TU OyZET aHAJOTUYHA CIyYalo C yIyd-
IIeHreM UMUTAIIMOHHOM MOJZIeIV [OJIOBHOI'O MO3ra Y MHTEJITIEKTYaIbHBIX CUCTEM,
ITOCKOJIbKY B KOHEYHOM CUETe MHTEJIIEKT CUCTEMBI MO3T—KOMIIBIOTED 6yZeT obec-
[IeYMBATh €€ KOMIIbIOTEPHAS COCTABJIAIONIAS.



I'nasa uemsepmas. JuHamuka 63pbl6H020 pa3sUMUS UHMELIEKMA 119

B ciy4yae NONBITOK C/I€IaTh CETHU W OpraHu3anuu bosee 3GPpeKTUBHBIMU CO-
MIPOTUBJISIEMOCTH B OOBITNHCTBE CIy4YaeB OyeT BEICOKOH. UTOOHI ee IIPeosioIeTh,
MOTPeOYyIOTCS 3HAYUTENbHbIE YCHUJIWS, B pe3yJbTaTe 4Yero COBOKYIIHBIE
WHTEJIEKTYaJbHbBIE BO3MOXHOCTH YeJIOBEYECTBA, BO3MOXKHO, OYAYT YBEJIUYH-
BaThCA BCEro Ha Iapy NPOIEHTOB B roza’. Boyee TOro, cBUTU BO BHYTpPEHHeH
U BHEIITHEH cpefie IPUBEAYT K TOMY, UTO Jaxke 3pdeKTUBHbIE B KAKOKW-TO MOMEHT
OpraHu3aIyy MePeCcTaHyT IIPUCIOCAbINBATHCA K HOBBIM OOCTOSTEIHCTBAM.
To ecTb MOTPEOYIOTCA MOCTOSHHBIE YCHIUA 10 UX peOPMUPOBAHUIO, XOTSA ObI
[JIsT TOTO, YTOOBI HE AOMYCTUTDh YXYAIIEeHUs cuTyaruu. CKagkooOpas3HBIH pOCT
TEMIIOB IIOBBILIEHN S IPOU3BOAUTENBHOCTY CpeJHEN OpraHu3aliy, B IPUHITUIIE,
BO3MO’K€EH, HO TPYZHO BOOOPasUTh, YTO Aa’ke B Haubosee paJuKaJIbHOM CIleHapHHu
TaKOTO poZia MMPOU30UET He Me/JIEHHbIN, a YMEPEHHBIN U TeM 6oJiee OBICTPHIN
B3JIET, TOCKOJIbKY OPraHU3aliH, B KOTOPHIX pab0TAIOT JIIO/IH, OTPaHUYEHBI TAKUM
MIOHATHEM, KaK 4eJI0BEKO-4achl. IlepeloBEIM pyOeKoM CO MHOXKECTBOM BO3MOXK-
HOCTeH /7151 NOBBIIIEHN A YPOBHA KOJIJIEKTUBHOI'O MHTEJIJIEKTA OCTAeTCs NHTEPHET,
IIpyuyeM II0Ka CONPOTUBIAEMOCTD 3/leChb OCTaeTCs Ha YMEPEHHOM ypOBHeE: IIPo-
rpecc 3aMeTeH, HO JJIs ero ZOCTHXKeHUs TpebyeTcs MHOro ycuuuii. ITocie Toro
KaK Bce HU3KO BUCAIIYE IIJIOABI OKAXKYTCA COPBAHHBIMHU (BPOZIe ITIOMCKOBBIX CUCTEM
Y 3JIEKTPOHHOU ITOYTEI), COMPOTUBJIEMOCTD, CKOpee BCero, HAYHeT PacTH.

HYTI/I Co31aHuA HMHTaHHOHHOfI MOJe/irk MO3Tra
W NCKYCCTBECHHOI'O HHTEJ/IVIEKTA

CreneHb TPYAHOCTH, CTOSIEN HA MTYTH MTOJTHON SMYJIAIIUU TOJIOBHOTO MO3Ta,
OIleHUBAaTh /IOBOJIbHO CJ0XKHO. Ho oZiHa Bexa Ha 3TOM IIYTU y»Ke IpoiijeHa:
YCIIENTHO CO3/laHa UMUTAIIMOHHAS MO/Ie/Ib MO3Ta HACEKOMOTO. DTO Ta BO3BHIIIEH-
HOCTb, B300paBIINCh HA KOTOPYIO MOXKHO YBUZJETD, YTO 3a JAHAIIAPT XKAET HAC
BIEPEAU, U TIOHATh YPOBEHDb CONMPOTHUBIISIEMOCTH, C KOTOPBIM MBI CTOJKHEMCS
B IIpoIlecce MacmTabUPOBAHUS TEXHOJOTUU MOAETHUPOBAHUS YETOBEUECKOTO
mosra. (Eie yy4iieii TOYKOM 0630pa CTaHET YCIIENTHOe MOJEeINPOBaHe MO3Tra
He6OJIBIIIOT0 MJIEKOITUTAIOIIETO BPOJE MBIIIH, TIOC/IE YEr0 pPacCTOSHUE, OCTaB-
Ireecs JI0 Co3laHue UMUTAIIMOHHOM MO/Ie/IM I'OJIOBHOI'O MO3Ta YeJioBeKa, MOXKHO
OyZeT OLleHUTD JOBOJBbHO TOUHO.) OZHAKO MyTh CO3/IJaHUS UCKYCCTBEHHOTO WH-
TeJIJIEKTa MOXKET He UMETh TAKUX OYE€BUIHBIX KOHTPOJIBHBIX TOUEK 0630pa. BriosHe
BO3MOJKHO, YTO dKcneaunusa Kk UM 6yzeT monro 61ykAaTh B HEMPOXOAUMBIX
[UKYHTJISAX, TOKA BHE3ATTHBIN ITPOPHIB HE MPUBEJIET K CUTYallNH, YTO MBI OKa>KeMCST
BCETO JIMIIb B HECKOJBKUX IIarax oT GUHUITHON YePTHL.
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BcrioMHUM 0 BYX BOIIPOCAaX, O KOTOPHIX A TOBOPUJI, YTO UX IIPUHIUIIHAIBHO
HYKHO pa3indarhb. HacKOJbKO MBI ZlaJieKU OT CO3/laHUs YHUBEPCAIBHOT'O HC-
KYCCTBEHHOI'0O MHTEJIEKTA YeI0BEYECKOT'0 YPOBHsA? HacKO/IbKO OBICTPO IIPOU30i-
JIET TIEPEXO0/] OT 3TOTO YPOBHA K cBepxpasyMHoMy? [1epBbIii BOIIPOC GOJIbIIIE OT-
HOCHTCS K OI[eHKe TOr'0, CKOJIbKO BpeMeHH IoTpebyeTcs Ha MOATOTOBKY B3JIeTa.
Jlyisi oTBeTa Ha BTOPOI BOIIPOC BayKHO OIPEEIUTh TPAEKTOPHIO TI0JIETa K CBEPX-
pa3yMy — IeJTH HaIlleTo UCCIeZ0BAHMUsA B 3TOU I1aBe. JIOBOJILHO COO/Ia3HUTENBHO
MPE/TIONOKUTb, UTO IIar OT co3Zauusa YUY K mosBIeHUIO cBepXpasyma 6yaeT
OY€Hb CJIOXKHBIM, YTO TOT IIIaT, B KOHIIE KOHIIOB, ZIOJKEH OBITh CZIeIaH «Ha 60JIb-
IIei BEICOTe», TZe K Y2Ke UMeloleiica cucTeMe HyKHO OyZieT #06aBUTH JOMOTHU-
TeJIbHYI0 MOIIHOCTh. CUUTATh Tak OBLIO OBl HEBEPHO. BIIONIHE BO3MOXHO, YTO
C JOCTIKeHUEM PaBEHCTBA MEXAY MHTE/JIEKTYaJIbHBIMU CIIOCOOHOCTSAMU YeJIo-
BeKa ¥ MalIWHBI COIPOTUBIAEMOCTD ynadem.

PaccMOTpHM B ITEPBYIO OUepe b IOTHYIO SMYJISAIIUIO TOJIOBHOT'O Mo3ra. Tpya-
HOCTH, OXKM/jalollyie Hac Ha IIyTHU CO3/laHUA MepPBOM yCIenTHOW NMUTAIMOHHOMN
MO/IEJTH, Pa3UTENbHO OTIUYAIOTCS OT TPYAHOCTEL, CBI3aHHBIX C €€ JaJbHEHIINM
obcykuBaHUEeM. B iepBoM cirydae IpHUAeTCs PEIUTh MHOXKECTBO TEXHUYECKUX
npobsieM, 0co6eHHO B 061acTH pa3paboTKU HEOOXOAMMBIX TEXHOJOTUM CKaHU-
pOBaHUSA U 00pabOTKH u306pakeHuii. Hy)kHO OyZeT co3ZlaBaTb MaTepUaJbHbIE
aKTHBH], BO3MOXKHO, IIeJIBIN MTapK U3 COTEH BBICOKOIIPOU3BOAUTEIbHBIX CKAHU-
PYIOILIUX yCTPoicTB. HampoTuUB, MOBHIIIEHNE KAaYeCTBa YIKe CYLIECTBYIOIEH NMU-
TAallMIOHHON MOJIeJI MO3Tra CBSA3aHO CKOpee C COBepIIeHCTBOBAHUEM IIPOrpaMM-
HOT'0 06ecIeueHUsI — C TOHKOH HaCTPOHKOM aJITOPUTMOB U YyTOUHEHUEM CTPYKTY PhI
JAHHBIX. JTa 33/la4a MOXET OKa3aThCs Jerde, YeM CO3/]aTh TEXHOJIOTHIO obpa-
60TKU N306pakeHU, 63 KOTOPOH AalbHEHIINIT TPOTrPecC HEBO3MOXKEH B IIPHH-
rure. [IporpaMMUCTBI MOTYT SKCIEPUMEHTUPOBATh C PA3HBIMU ITapaMeTpaMu
BpO/ie KOJTUYEeCTBA HEHPOHOB B Pa3IHMYHBIX 00OJACTSIX KOPHI T'OJIOBHOT'O MO3ra,
YTOOBI TOCMOTPETH, KaK 3TO BIUAET HAa TPOU3BOAUTEIHHOCTD MOJETN’. A TaKKe
mopaboTaTh Ha/| OITUMU3aIHel KoZla ¥ IOUCKATh 60Jiee IPOCTYI0 BEIUUCIUTE -
HYI0 MO/eJib, CIIOCOOHYI0 COXPAHUTh BCIO OCHOBHYIO QYHKIIMOHAJbHOCTh OT-
JIeTbHBIX HEHPOHOB U HEOOIBIINX HEHPOHHEBIX ceTel. Ecitu mocieHel TeXHOIO-
IUYEeCKON COCTaBJIAIIIEN, KOTOPOW OyJeT HeJoCTaBaTh /i PeLIeHUsA 33a/avHu,
OKa)KeTCsI CKaHUPOBAaHUE VI TPAHC/IALNSA, IPUTOM YTO BBIUUCIUTENbHA S MOLII-
HOCTb OyZieT B M30BbITKe, TOTJja Ha MEPBOM JTalle He MPUAETCSA YAENATh 0coboe
BHUMaHue BonpocaM 3¢pdeKTUBHOCTH, TO3TOMY Ha BTOPOM 3Talle MOXKHO OyeT
MHOT'0€ O TUMHU3UPOBATh. (BeposTHO, MONTyIUTCA TpoBecTU PyHAaMEeHTATbHY IO
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PeOpraHMU3aIUI0 BEIYHUCIUTETbHON apXUTEKTYPhI, OJHAKO 3TO yBeJEeT Hac C My TH
SMYJIANNY HA yTh co3ganusa VI.)

Eme oguH crmoco6 yayqImuTh KoJ, UMUTAIMOHHON MOJZIEIM MO3ra TI0CJIe TOTO,
Kak oHa 6yJeT co3faHa, 3TO CKaHUPOBaTb T'OJIOBHOM MO3T APYTUX JIIOJEH C OT-
JINYAIONIUMUCA UM 60Jiee BRICOKMMHU HAaBBIKAMU U TaJJaHTaMU. MOXKHO TaKXKe
ZIOOUTHCS POCTa MPOU3BOAUTEILHOCTH B Pe3y/IbTaTe IOCIeI0BaTENbHOM aZal-
Talli¥ OPraHU3aIlMOHHOM CTPYKTYPhI M IPOIECCOB K crelrudrke GpyHKITMOHU-
poBaHuA IIUPOBOro MHTEJIEKTA. [IOCKOIBbKY B MUPOBOM SKOHOMHUKE, CO3/IaHHOU
YeJIOBEKOM, He OBbLTIO aHaJOTOB pabOTHHKA, KOTOPOTO MOXKHO B OYKBaJbHOM
CMBICJIE CJIOBA CKOIMMPOBATh, IIEPE3AMyCTUTh, YCKOPUTh WU 3aMeJJIUTh U TaK
Jajiee, TO Y PyKOBOAUTEIEL TEPBOT0 KOJJIEKTHUBA PAaOOTHUKOB AMYJISIIUIN OyAeT
MHOKECTBO BO3MOKHOCTEH /IJIsT MHHOBAIIMM B 06J1aCTH yIIpaBIeHUS.

[Tocye CHU)KEHUS CONPOTHUBIIIEMOCTH B pe3yJbTaTe CO3JaHUSA TePBOA UMU-
TaITMOHHOW MOJIEJIU Y€JI0OBEUECKOT'O MO3Ta €€ yPOBEHb MOJKET CHOBA HauaTh PACTH.
PaHo miu mo3gHo 6yAyT yeTpaHeHbl HanboJiee OYeBUIHbIE HEZIOCTATKH, CAeTaHbI
Haunbojiee MHOT0OOOeIaoIe U3MEHEHUsI aJITOPUTMa, UCIIOJb30BaHBl CaMble
MPOCThIE BO3MOKHOCTH /IJIT OPraHU3aIlMOHHBIX YIy4YIleHuH. Bubanoreka wuc-
XOZIHBIX JAQHHBIX BBIPACTET HACTOJBKO, YTO CKAHHWPOBAaHUE JOTOJTHUTENbHBIX
9K3eMILISIPOB MO3Ta IIepecTaHeT 3aMETHO MOBHIIIATh KAYeCTBO Moe U, [T0CKOIb-
Ky UMHUTALMOHHYIO MOZEJb MOXXHO KOITMPOBaTh, a KaXKAYIO KOMHI0 00ydYaTh,
TO €CTh 3arPy’KaTh B Hee caMble pa3HOOOpa3Hble 3HAHUS, BO3MOXKHO, AJIS TIO-
JIY4EeHU ST MAaKCUMaTbHOTO 3G deKTa He MPUAETCS CKAHUPOBATh MO3T MHOKECTBaA
JItofielt. BriosiHe BEPOSITHO, YTO IOBOJIBHO O6yI€T BCErO OJHOTO.

Elle ofHa moTeHIMaJ bHas MPUYMHA POCTA COMPOTUBJISIEMOCTU COCTOUT
B TOM, YTO CAaMU MMHUTAIIMOHHBIE MOJENTU WA UX 3AMMUTHUKU-TIOAU MOTYT
OpraHM30BaTh ABW)XEHUE 3a PETYAUPOBAHUE OTPACIHU, YTO TIOBJIEYET 3a COO0H
pA OTpaHUYEHU: COKpallleHue Yucia pabOTHUKOB-IMYIANMM; TUMUT Ha KO-
MUpOBaHUE MMUTAIMOHHBIX MOJZEJeN; 3alpeT Ha OINpeeeHHbIe BUABI JKC-
IIEPUMEHTOB Ha/l MOZENSIMU, — HO KPOME 3TOT0 paOOTHUKHU-IMYJIAIUH MTOJTyYaT
rapaHTHpOBaHHOE COOI0ZIeHYEe CBOUX MIPaB, YCTAHOBIEHHYIO CIIEIIUATBHO JJIs
HUX MUHUMaJbHYIO 3apaboTHYIO IJIATy, HY U Tak Zajee. [IpaBza, BIIOJHE J0-
MMYCTUMO, YTO MOJUTUYECKOE PAa3BUTHE MOUAET B MPAMO MPOTHUBOIOJIOXKHOM
HaImpaBJIeHUHU, B PE3y/IbTAaTe Yero COMPOTUBIISIEMOCTD yIaZeT. DTO MOXKET CJIY-
YUTBHCS, €CJIU MEPBOHAYATbHBIE OTPAHUYEHUS B UCIIOIb30BAHUN PAOOTHUKOB-
SMYJISAIUN YCTYIAT MECTO UX 6e30T/ISHOM SKCITyaTallui — TIOCJe TOTO KakK
BBIpACTET KOHKYPEHITHSA U CTAHYT OUYEBU/IHBI BHICOKME YKOHOMHUYECKHE U CTpa-
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Terundyeckre M3Jep>XKU CIAUIIKOM ILIEeNeTUJbHOrO OTHOIIEHWA K MOPaJbHBIM
acreKkTam MpoOIeMBI.

Yro KacaeTcs UCKYCCTBEHHOI'0 MHTeJlJIeKTa (MalllMHHOTO UHTEJIIEKTA, He CBS-
3aHHOT'0 C UMHUTALIMOHHBIM MOZIETUPOBAaHUEM YE€JIOBEYECKOT'O MO3Ta), TO CTENEHD
CJIOKHOCTHU €ro pasButud oT YUY 710 ypoBHA cBepXpasyMa 3a CYeT COBEPIIEH-
CTBOBaHUA ajropuTMa OyZieT 3aBUCETb OT 0COOEHHOCTEH KOHKPETHOM CUCTEMBI.
CONmpOTUBAAEMOCTb PAa3HBIX APXUTEKTYP MOXET pa3andyaTbCcAd O4YeHb CUJIBHO.

B HeKOTOpBHIX cilyyasx oHa, BEPOATHO, OKaXKeTcsA Ype3BblualiHO HU3KOU. CKa-
)KeM, cosganue MNYY 3azepxxuBaeTca U3-3a KaKOr'0-TO IMOCAeIHEr0, yCKOIb3alo-
IIero OT MPOTPAaMMUCTOB IITPUXA, HO MOCJE TOro Kak OH OyzeT HalgeH, MU
MOXET B OZlHOYAChE IIPEOZ0JIETh PA3PhIB MEK/Y YPOBHEM HUKE UeJIOBEYECKOIr'0
U YPOBHEM, 3HAYUTEIBHO €ro ImpeBocxoAamuM. Ele ogHa cuTyanus, B KOTOpO
COIIPOTHUBJIAEMOCTb MOJKET OKa3aThCsI HU3KOM, — 3TO KOTZla YMCTBEHHBIE CITOCO6-
HocTu MW pa3BUBAlOTCA 3a CUET ABYX Pa3TUYHBIX CITOCOO0B 06paboTKu uHMOP-
manuu. IIpeacrasum MU, coctoamuii U3 AByX MOJACUCTEM, OJJHA U3 KOTOPBIX
OTBEYaeT 3a METO/bl PelleHUs Y3KOCIelUuaJlu3upoOBaHHBIX 3ajad, Apyrasd —
3a YHUBepcaabHOE MBILLJIIeHUe. BIIOJIHe BO3MOKHO, UTO €CJIM BTOpasd II0ACHUCTeMa
HEeJIOTATUBAET 0 HEKOTOPOTr'o IIOPOroBOro 3HAY€HUA IIPOU3BOJUTEIBHOCTH, OHA
HUYEro He 06aBJISIET B COBOKYITHYIO IPOU3BOAUTENBHOCTH CUCTEMBI, TOCKOJIBKY
ee pelleHUs Bcerza Xy)ke TeX, KOTOpble BeIpabaThIBaeT MOJACUCTEMA PAOOTEHI
CO CIlelMaIu3MPOBAHHBIMU 3aZjla4aMu. Tenephb MPeAIIoN0XKUM, YTO K IIOJCUCTEME
YHUBEPCaJIbHOTO MBIIIJIEHUA IPUJIOKUIU ONPEeAeJeHHYIO CUIY ONTUMU3AIUH,
B pe3yJibTaTe 4ero Nporu3BOAUTEIbHOCTD ITIOJCUCTEMBI PE3KO MOBBICUIAach. [IoHa-
4Yajy Mbl He YBUIUM U3MEHEHUS B COBOKYITHOU MTPOU3BOAUTEIBHOCTU CUCTEMBI,
4TO FOBOPUT O €€ BBICOKOU COMPOTUBJISAEMOCTH. 3aTeM, KOTZJa BO3MOKHOCTHU
BTOPOU TO/ICUCTEMEI TIEPECEKYT HEKOTOPOE TIOPOrOBOE 3HAYEHUE, ee pelleHus
CTaHYT IPEBOCXOJUTH PeLIeHU A ITOACUCTEMBI ClIeliMaan3upOBaHHbBIX 3a/ia4, U CO-
BOKYITHas IPOU3BOAUTENbHOCTh I/ HaUHET pacTu ¢ TeM K€ BBICOKUM TEMIIOM,
KaK pacTeT MPOU3BOAUTEJBHOCTDh IOACHUCTEMBl YHUBEPCAJbHOI'O MBIIIJIEHU,
HEeCMOTPA Ha TO YTO CHJIa ONITUMHU3AIlUH OCTaeTCA HeM3MeHHOW, — TOTI/Zja COIIPO-
TUBJIAEMOCTDb CUCTEMBI PE3KO yIazeT.

Bo3MokHO Tak’ke, UTO U3-3a €CTECTBEHHOU /Jig Hac CKJIOHHOCTU CMOTpPETh
Ha UHTEJJIEKT C aHTPOIIOIEHTPUYECKOU TOUKH 3pEHHS MBI OyIeM HEZIOOIIeHUBATh
AVUHAMUKY yIydIIeHUH B CUCTeMaX, HeZIOTATUBAIOIIUNX /IO UeJIOBeYeCKOr0 YPOBHS,
U, TAKUM 06pa3oM, IepeoileHUBaTh COMMPOTUBISIEMOCTh. Dnresep IOAKOBCKUiA,
TEOPETUK MCKYCCTBEHHOrO WHTEJJIEKTA, MHOTO MUIIYIIUN O ero 6yayiiem,
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roBopuT 00 3TOM B paboTe «/ICKyCCTBEHHBIN MHTEJIEKT KaK MO3UTUBHBIN U He-
raTUBHBIN (aKTOp I7106aNbHOrO prUcka» (CM. Takxe puc. 8):

N1 moxeT coBeplINTb KaXyuwulica pe3KnMM CKayoK B MHTeNIeKTyanbHbIX CMOCOOHOCTAX
NCKIOUNTENBbHO BC/IEACTBME aHTPOMOMOPPM3Ma, TO €CTb MPUCYLIEel YeNTOBEKY TEHAEHLUN
cunTaTh, 6YATO Ha MHTENNEKTYaNIbHOM LKae pacronaraeTca He NpakTuyeckn 6eckoHeyHoe
KONMYeCTBO TOYEK, a €CTb BCEro [IBe KpaliHune, Mpryem Ha OAHON KpaliHel ToUKe HaxoaunT-
CA «AePEeBEHCKNI JypayoK», @ Ha APYron — «IVHLUTENH».

Bce, uto rnynee rnynoro Yenoseka, MOXeT NMOKa3aTbCA KOMY-TO MPOCTO «ryrnbimy. /1 BOT
Mbl Kak Obl ABUraemMca No MHTeNNeKTyanbHON WKane BNpaBo, MVMO MbILei 1 WMMMNaH3e,
a U Bce ewje ocTaeTca «rynbiM», MOCKObKY He rOBOPWUT CBOGOAHO Ha Ballem A3blKe
M He MKLIeT HayyHble CTaTby, HO MOTOM OH BHe3arnHo MpeojosieBaeT KPOLLEYHbI pas3pbiB
MeXAy HeAOVANOTOM U CBEPX-DMHLUTENHOM 3a MeCAL, U OKOMO Toro®.

HITak, Bce coobpakeHN s IPUBOZAT K C/IeAYIOEMY 3aKII0UeHUIO: OUYeHb TPYZHO
Mpe/icKa3aTh, HACKOIBKO CIOXKHO OYIET YCOBEPIIEHCTBOBATh aJITOPUTM ITEPBOTO
VIV, KOTOPHBIY ZOCTUTHET IPHUMEPHO OOIIero NHTEIEKTYaTbHOI'O YPOBHS Yesio-
Beka. MOXKHO IIpe/ICTaBUTh KaK MUHUMYM HECKOJIBKO BO3MOXKHBIX OOCTOSATENBCTB,
IIPU KOTOPBIX CONPOTUBIISIEMOCTD alropuTMa OyzeT Hu3Ka. Ho gaxke eciu oHa
Y OYeHb BBICOKA, 3TO HEe TOBOPUT O TOM, YTO COBOKYIIHAA CONPOTUB/IAeMOCTh 111
TakKe 06513aTeIbHO J0KHA OBITH BHICOKOIM. MOXKHO JIETKO MOBBICUTH YPOBEHD
WHTEJIEKTyaTbHBIX CIIOCOOHOCTEN CrCTeME! U 6e3 KOPPEKTUPOBKY aJIrOPUTMOB.
EcTb eme ABa ¢pakTopa, BIUAIONUINX HA HETO: KOHTEHT U 000PyZAOBaHUE.

I

Mbiwb  [lepeBeHcKuii pypayok

Linmnanze  JitHwWTeNH

Puc. 8. He cnuwkom aHTponomopdHas wkana? Pa3pbiB MeXay MANOTOM U FEHNEM C aH-
TPOMOLEHTPUYECKOW TOUKMN 3PeHUsi MOXKeT MoKa3aTbCA OYeHb 3HAUUTENbHbIM, HO B 6onee
LWIMPOKOW MepcrnekTMBe pasnuumin Mexay HAMK NouTn He BUAHO®. HaBepHsKa ropasfo Crnox-
Hee GyaeT co34aTb MALLWHY, Yell YPOBEHb OOLIEr0 NHTENNEKTA OKAXKETCA CPAaBHUMbIM C YPOB-
HeM VHTeNNeKTa MoIHOro UAMOTA, YeM YCOBEPLLEHCTBOBATb 3Ty CUCTEMY, B pe3yfibTaTe Yero
OHa CTaHeT HaMHOMO YMHEe CaMOro reHVanbHOrO 13 NIAEN.

[IpeXx/ie BCEero moroBopuM o6 yaydIleHUu KOHTeHTa. [107 «<KOHTEHTOM» MBI 110~
HUMaeM Te 9acTu Koza VI, KoTophle He OTHOCSATCS K €70 [IABHOM aIrOPUTMUIECKOM
apxuTeKType. K KOHTEHTY MOTYT OTHOCHUTBCS, HallpuMep, 6a3bl JaHHBIX COXPaHEeH-
HBIX 0O'bEKTOB BOCIIPUATHUSL, OUOGINOTEK CIIEI[NAaTU3UPOBAHHBIX HABBIKOB U 3a1Tachl
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JeKJIapaTUBHBIX 3HAHUH. /IJIsT MHOTHX THUIIOB CICTEM I'PaHb MEX/Y aaropUTMUYe-
CKOM apXUTEKTYPOI U KOHTEHTOM /JIOBOJIBHO Pa3MbITa, TeM He MeHee OHA MOXKET
OBITH IIPOCTHIM CIIOCOOOM OTMETUTD OJWH MOTEHIINATbHO BayKHbIM UCTOYHUK MTPU-
pocTa crocob6HOCTel MAIIMHHOTO UHTeIeKTa. MOXXHO WHave BBIPA3UTh TY XKe
caMyIo UZIel0: CIIOCOOHOCTH CHCTEMBI PelllaTh MHTe/UIeKTYaIbHbIE 3a/Ja4l MOXKHO
MOBLICUTD HE TOJIBKO C/IEIaB CUCTEMY YMHEE, HO U YBEJTUIUB 0O0BEM ee 3HAHUM.
Bo3bMeM cOBpeMeHHBIe MHTEJUIEKTYalbHbIE CUCTeMEBI Bpoze TextRunner (uic-
clleZloBaTeIbCKUI MTPOEKT, KOTOPBIN peasn3yeTcs B YHUBepcUTeTe BammuHIToHa)
WU cynepKoMibioTepa Watson, co3zanHoro B IBM (06bIrpas AByX peKOpACMEHOB
TeJIeBU3NOHHOU UT'PLI-BUKTOPUHEI Jeopardy!). OHM clIOCOOHBI M3BJIEKATh HEKOTOPOE
KOJINYECTBO CEMaHTUIECKON MHGOPMALINY, aHATU3UPYS TEKCT. 1 XOTs 3TU CUCTEMBI
He TIOHMMAIOT, YTO YUTAIOT, — B TOM CMBICJIEe WJIU /IO TAKOH JKe CTelleHU, KaK JIIo-
[V, — OHU TeM He MeHee MOIYT IOoJy4aTh 3HAYMMYI0 MHPOpMalUio U3 TeKCTa,
HaMKMCAHHOTO Ha OOBIYHOM SI3BIKE, Y HCIIOJIB30BATh €€ /IS MOMyYEeHUs IPOCThIX
BBIBOZIOB 1 OTBETOB Ha BOIIPOCHL. EIlle OHM MOT'YT YYUTHCSA HA CBOEM OIIBITE, YCIIOK-
HAS TIpeJCTaBIeHNe KOHIEMINHY TI0 Mepe TOT0, KaK CTaJTKUBAIOTCSA C HOBBIMH CIIY-
YassMU ee UCIoIb30BaHuA. OHU pa3paboTaHbl TaK, YTOOBI OOJIBIITYIO YaCTh BpEMEHU
paboTaTh 6e3 BMeIIaTeIbCTBA JI0fel (TO eCTh YIUTHCSA HAXOAUTh CKPBITYIO CTPYK-
TYpPYy B Hepa3MeUeHHBIX JaHHBIX B OTCYTCTBHE CUTHAJIOB, MOATBEPKAAOIINX IIpa-
BUJIBHOCTB WJIM COOOIIAIONTIX 06 OIIMOG0YHOCTH UX IEUCTBHUIH, CO CTOPOHBI YEIOBEKA),
mpuyeM paboTaTh OBICTPO U C BO3MOXKHOCTBIO MaciiTabupoBaHusa. CKakeM,
TextRunner paboTaeTr ¢ MacCCUBOM U3 MSATUCOT MHUJUIMOHOB UHTEPHET-CTPAHUIIC.
Tenepb MpeACTaBUM JaJe€KOT'0 TIOTOMKA TaKOH CUCTEMBI, CIOCOOHOTO MOHU-
MaTh MPOYUTAHHOE HA YPOBHE JleCATUIETHEro pebeHKa, HO YUTAIOIETO IIPU
aToM co ckopocThio TextRunner. (BepoaTHo, ato Ml-nonHas 3azauda.) To ecThb
MBI BOOOpakaeM CHUCTeMY, AYMAIOIIYI0 Topaszio ObICTpee U 3aIIOMUHAIOUIYIO
ropas/o Jy4llle B3pOCJIOoro YeoBeKa, HO 3HAIOIYI0 MHOT'O MeHbIIle, — BO3MOXKHO,
B pe3yJIbTaTe ee CIIOCOGHOCTH 6y T MPUMEPHO COOTBETCTBOBATH YEJIOBEYECKUM
CIIOCOOHOCTAM pelnaTh 3aZa4M Ha o6IleM MHTeJIeKTyaJabHOM ypoBHe. Ho ee
COIIPOTUBJISIEMOCTD C TOYKY 3peHUs KOHTEHTa 0O4eHb HU3Ka — JOCTATOYHO HU3KA,
YTOOBI TPOU30IIIEJI B3/IET. 38 HECKOJIBKO HeZIeNIb CUCTeMa IIPOYUTAET U 06paboTaeT
BeCh KOHTEHT, COZIepKaluiics B KHUTrax u3 6ubanorexu Konrpecca CIIA. V1 BoT
OHA y’Ke U 3HaeT OOJIbIle JI60r0 YeJ0BeYeCcKOro CyIIecTBa, U JyMaeT ropaszio
OBICTpEE — TO €CTh CTAHOBUTCSA CJIAOBIM (TT0 MEHBIIIEH Mepe) CBEPXPa3yMOM.
TakuMm 06pa3oM, CUCTEMa MOXKET Pe3KO YCHJIUTH CBOM HMHTEJJIEKTyalbHbIE
Ccmoco6HOCTH, BNUTAaB WHPOpPMAIMIO, HAKOIMJEHHYI0 3a MHOTHUE BeKa
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CyILIeCTBOBAaHUA YeJoBeueCKol HayKU M IIUBWJIM3AIUY, HAallpUMep IoIydas ee
u3 uHTepHeta. Eciiu VIV focTUTaeT 4eIoBeYeCcKOTO YPOBHsA, He UMes [OCTyna
K 9TUM MaTepHuajaM Uin He Oyay9u CIIOCOOHBIM UX TIepeBAPUTh, TOTZA ero 06Iast
COMPOTUBIIAEMOCTh OyZIEeT HU3KA Ja’ke B TOM CJIydae, KOrJla ero ajropurMuye-
CKYIO apXUTEKTYPY YAYUIIUTH JOBOJIBHO TPYAHO.

KoHIenuus COMpOTUBIAEMOCTH KOHTEHTA TaK)Ke Ba)KHa C TOYKU 3PEHUS
CO3/IaHUA SMYJIAUOHHON Mozenu Mo3ra. PaboTaromas ¢ 60IbIION CKOPOCTHIO
MMUTALNOHHASA MOJENIh MO3Ta UMEET IPEUMYIIECTBO Hepes OGHOIOruIecKUM
MO3TOM HeE TOJIBKO IIOTOMY, UTO PEIlaeT Te )Ke 3aZauul ObICTpee, HO U MOTOMY,
YTO aKKyMyJaupyeT Oojiee NMOAXOAANINN KOHTEHT, B TOM 4UCJIe pejleBaHTHBIE
C TOUKUY 3peHUs 3aja4i HaBBIKU U OMBIT. O/HAKO, YTOOBI PACKPHITh BECh IIOTEH-
nuas GBICTPOr0 HAKOIJIEHUS KOHTEHTA, CUCTeMe HY)KHbI COOTBETCTBYIOIIVE
60sbITHE 06BEMBI TAMATH. BECCMBICTIEHHO YU TATh IOAPA/, SHIMKJIONEANH, €CIU
K TOMYy BpeMeHU KakK Jioizielb 10 cTaTbu Abalone (adpukaHckuii MypaBben),
3a0yzelnb Bce, 9TO y3HaM U3 ctaThl Aardvark (Mosutrock). B To Bpems Kak y cH-
cteM VU, ckopee BCcero, HEZOCTATKa B MaMATU He OYJET, MOJETH MO3ra MOTYT
yHacJIeI0BaTh HEKOTOPbIE OTPAaHUYEHUS OT CBOUX OMOJIOTMYeCKUX OPUTUHAJIOB.
U, Kak cieZicTBUe, TIOTPEOYIOT KAKUX-TO aPXUTEKTYPHBIX YCOBEPIIIEHCTBOBAHUH,
YTOOBI UMETHh BO3MOXKHOCTh 00yJaTbcsi 6€3 OrpaHUYEeHUH.

Jlo cuX TIop MBI paccMaTpHBaJIi COITPOTUBIIAEMOCTh apXUTEKTYPHI U KOHTEH-
Ta — TO €CTh TO, HACKOJBKO MOXET OBITH CJIOKHO YJIYYIIUTH NPOPAMMHOE
obecneueHue MAaITMHHOTO UHTEJJIEKTA, JOCTUTIIEr0 YeJ0BeYeCKOro YPOBHA UH-
TeJslekTa. Temeph aBaliTe IOTOBOPUM O TPETHEM ITYTHU TIOBHIIIEHUS TPOU3BO-
OUTENTbHOCTH TAKOI'0 MHTEJIJIEKTA, 8 UMEHHO 00 YCOBEPUIEHCTBOBAHUY €TI0 BhI-
YUCIUTENbHON YacTu. Kakoil MOXXeT OBITh CONPOTUBIAEMOCTh YIY4YLIEHUIO
anmapaTHOW OCHOBBI?

[ocsie mosiBleHUA MHTEJJIEKTYaJIbHBIX TporpaMM (cucteMm VIV uiau uMuTanu-
OHHBIX MO/IeJIel MO3ra) YCHJINTD KOJLIeKMUBHbLI UHMe LleKm MOXKHO GyZIeT IIPOCTO
3a CYET UCIIOJIb30BAHUA MHOXKECTBA IOTIOJTHUTETbHBIX KOMITBIOTEPOB, Ha KOTOPBIX
3alylleHbl X KOomuu'. CKopocmHoll uHmMel/leKm MOXXHO YCUIIUTb, IEPeHecs Mpo-
rpaMMBI Ha 6osiee OGBICTPble KOMITBIOTEPHL. B 3aBUCMMOCTH OT TOT'O, HACKOJIBKO
MIPOrpaMMBI CIIOCOOHBI PaboTaTh MapajIebHO, ellle OIUH PeCypC 3aKII0YaeTCs
B HICIIOJIb30BaHUM OOJIBIIErO YHC/IA IIPOLECCOPOB. DTO, CKOpee BCEro, MOoAoUAeT
JIs1 MoJiesielt Mo3ra, KOTOpBle M3HAYaJIbHO UMEIOT apalIeTbHYI0 apXUTEKTYPY,
HO U MHOTHe cHUcTeMbl VIV BKJIIOUAIOT B cebsl mpoueayphl, 3pPeKTUBHOCTD BbI-
IIOJIHEHUS KOTOPHIX ITOBBICUTCS 3a CYeT IapaIeIbHOI'O BHIIIOTHEHUA. YCUIUTh
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KauecmeeHHblll UHMeJleKm 3a CYeT HapalluBaHU BEIYUCIUTETbHON MOIIIHOCTH,
BO3MOJKHO, TaKJKe YZacTCs, HO BPS/ JIU TaK YKe TMPIMOTUHEHHO.

TakuM o6pa3om, COMPOTUBISIEMOCTh IIPU YCUJIEHUN KOJJIEKTUBHOIO WU
CKOPOCTHOTO (1, BO3MOXXHO, KAYeCTBEHHOI'0) NHTEJJIEKTA B IIPOTPaMMax 4eJsio-
BEYECKOTO yPOBHS, CKOpee BCero, OyzieT HU3KOW. EAMHCTBEHHOU CJIOKHOCTBIO
OCTaHETCS MOJIYUYUTD JOCTYT K OTIOJHUTETHHBIM BEIYUCTUTETbHBIM MOIITHOCTSIM.
EcTh HECKOJIBKO My TeH paclivpeHus amnmnapaTHON 6a3bl CUCTEMBI, KaXKABIN U3 KO-
TOPBIX TPeOyeT pa3JIUYHBIX 3aTpaT BPEMEHH.

B KpaTKOCPOYHO¥ ITepCIEKTUBE BHIYUCIUTETbHAS MOITHOCTh MOKET MacCIITa-
O6UPOBATHCSA MPAKTUYECKU TUHEHHO UCKIIOUUTENBHO 32 CUET JOMOJTHUTETHEHOTO
dbUHAHCUPOBAHUS: YBETUIUTCS OHO BIBOE — MOXXHO 6Y/IeT KYITUTh BABOE GOJIbIIIE
KOMIThIOTEPOB, YTO ITO3BOJIUT 3aITYCTUTD BABOE OOJIBIIIE TPOTPAMM OJHOBPEMEHHO.
BO3HUKHOBeHNE 06IaYHbIX BHIYUCIUTENBHBIX YCIYT aeT BO3MOXKHOCTD JTIO60MY
MIPOEKTY YBEJUYUBATDb UCIIOIb30BaHNE BEIYUCTUTENBHBIX PECYPCOB, a)ke HE Te-
PSSl BpEMEHU Ha IOCTaBKY JOTIOJTHUTENbHBIX KOMITBIOTEPOB M YCTAHOBKY Ha HUX
10, x0T coobpakeHUsI CEKPETHOCTH MOT'YT MOATaTKHUBaTh K paboTe Ha cob-
CTBEeHHBIX MalmnHax. (OfHAKO B HEKOTOPBIX CLIeHAPUAX JOTIOJHUTEbHBIE BbI-
YUCTUTENbHBIE PECYPCH MOXKHO OYZET MOIYYUTb U MHBIMU CITOCOOaMU, HaTIpUMep
peKpyTUpys 60THeTHI'®.) To, HACKOJIBKO JIETKO MacCHITabupoOBaTh Ty UM HUHYIO
CHUCTEMY Ha OTIpe/le/IeHHYIO BETUINHY, OyAeT 3aBUCETh OT 06beMOB U3HAYaIbHO
HCIIOIb3YeMOU €10 BBIUMCIUTENBHON MoIHOCTH. CHCTEMY, U3HAYaIbHO pabo-
TAIONIYI0 Ha TIEPCOHAJBHOM KOMITBIOTEPE, MOXXHO MAacIITaOUPOBATh B THICIYU
pa3 MeHbIlle, YeM 3a MUIJIMOH /I0JIapoB. MaciiTabupoBaTh MporpamMmy, ycTa-
HOBJIEHHYIO Ha CYTIEPKOMITbIOTEPE, TOPa30 TOPOXKE.

B 4yTb 60JIee ZONTOCPOYHON TepCIEKTHBE, TI0 MEPe TOTO KaK OKa)XkeTCs 3a-
JIIeViCTBOBAHHOM Bce O0JIbIlIas Y4acTh UMEIOIINXCA Ha IJIAHETE BBIYMCIUTEIbHBIX
MOII[HOCTEH, 3aTpaThl Ha IIPUOOPETEHHE JOOJTHUTETHFHOI'0 060PYA0BAHUS MOTY'T
HavaTh pacTu. Hampumep, B cClieHapUu CO3JaHUsI UMUTAIIMOHHONM MO/IESTU MO3Ta
B YCJIOBHSIX KOHKYPEHIIMH 3aTPaThl Ha 3aITyCK OJHOM IOTIOJTHUTENbHON €€ KOTTUU
JIOJKHBIL PACTH M CTaTh IIPUMEPHO PaBHBIMM BBIPYUYKe, KOTOPYIO 3Ta KONHUS Tre-
HEPUPYET, TTOCKOIBKY IIEHBI Ha BRIYUCIUTENbHYIO HHPPACTPYKTYPY OyayT moJ-
HUMAaTBCA (XOTA €CJIM 3Ta TEXHOJIOTHUS OKAXKETCSA B PACIIOPAKEHUY BCET'O OJHOT'O
MIpOEeKTa, OH obecreduT cebe MOHOTICOHUIO U BCJIEACTBHE 3TOTO CMOXKET IJIAaTUTh
MeEHBbIIIe.)

B 6oJiee A0ITOCPOYHOM MEPCIIEKTUBE TIPEAI0KeHEe BRIYUCIUTENbHON MOIII-
HOCTU OyZIeT pacTH IO Mepe YCTAaHOBKU BCE HOBBIX I1O B [IOTIOJTHUTEIbHBIE
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KOMIIBIOTEPHL. BCIlleck cripoca CTUMYIUPYET pacliupeHne CyIeCTBYOMUX U CO3-
JlaHVie HOBBIX IPOU3BO/ICTB MUKPOMpPOIlecCOPOB. (Pa30BBIN BCILIECK TTPOU3BO-
JUTEJbHOCTU Ha OJUH-/IBa NIOPAZLKA BEIUUYUHBI MOXET CIIYIUTHCA B Pe3yabTaTe
WCII0JIb30BAHUS KaCTOMU3WUPOBAHHBIX IpolleccopoB*.) [ToMrMMO 3TOTO, AOIOJ-
HUTEJTbHBIN BaJ BBIYUCIUTETbHON MOIIHOCTY XJIBIHET HA TYPOWHBI MBICIAINX
MallliH 3a cYeT IIOCTOTHHOT'O YCOBEPIIEHCTBOBAHU A TEXHOJIOT M, TEMII KOTOPOTO
O6yZieT TOJBKO pacTu. VICTOpUYECKH OH OMMUCHIBAETCS 3HAMEHUTHIM 3aKOHOM
Mypa, oAVH 13 BapUaHTOB KOTOPOI'O IJIACUT, YTO BBIYMUCIUTEIbHAA MOIIHOCTD
B pacyeTe Ha JjoJ7ap yABauBaeTcA Kak/ble BOCEMHA/IIaTh MeCAIleB UJIU OKOJIO
TOro®>. M XOoTsl HUKTO HE MOXKET MOPYUYUTHCA, YTO 3TA CKOPOCTh COXPAHUTCSA
Zlo MoMeHTa co3zanua YUY, npocTpaHCTBO [JIl COBEPLIEHCTBOBAHU A KOMIIBIO-
TEPHBIX TEXHOJIOTUH OcTaeTcss — QyHJaMeHTaIbHbIe GUNUECKUE TIPE/ETBI eIlle
He JJOCTUTHYTHI.

[ToaTOMY €CcTh BCE OCHOBAHUS MIOJIATaTh, YTO COMMPOTUBJISIEMOCTD alapaTHON
CpeZibl He OKaj)KeTCs CIUIIKOM BBICOKOM. [IprobpeTeHue JOMOJTHUTENbHON BbI-
YUCJIUTETbHON MOITHOCTH JIJIsI CUCTEMBI, IOKa3aBIlIel TPaBo Ha CyIeCTBOBAaHUE
TEeM, YTO OHA JOCTUIJIA YeJIOBEUYEeCKOT'0 MHTEJIJIEKTYaIbHOT'O YPOBHA, MOXET JIEI'KO
106aBUTh MOIIIHOCTH, UMEIOIENCS B PACIIOPSIKEHUH €€ co3/aTeel, HECKOIbKO
ZIOTIOJTHUTENBHBIX TOPAKOB BEJIUYUHBI (B 3aBUCUMOCTU OT TOTO, HACKOJBKO
MIPOKOPJIMB B 9TOM CMBIC/Ie ObLT IPOEKT M3HaYasbHO). KacToMusanus mpoiec-
COpOB ZI06ABUT ellle OAWH-ZIBa MOpsAKa. Ha Apyrue cpeicTBa pacIiUpeHUs ail-
rmapaTHOU 0a3bl, TAKMeE KaK CTPOUTETHCTBO HOBBIX 3aBO/IOB U YCOBEPIIEHCTBOBA-
HUE BBIYUCIUTETbHBIX TEXHOJIOTHUH, TOHAZ06UTCS 60IbIlle BpeMeH! — OOBITHO
3TO 3aHUMaeT HECKOJIBKO JIET, XOTS B OyAyIIeM CPOK MOXKET PE3KO COKPATUTHCS
B pe3yJibTaTe PEBOJIIOINHY, KOTOPYIO IIPOU3BEIET CBEPXPA3YM B 001aCTU pa3BUTHUS
TEXHOJIOTUYECKUX U IIPOU3BOJCTBEHHBIX IIPOLIECCOB.

[MToaBeseM UTOrU. MBI MOXKEM TOBOPUTH O BEPOATHOCTH 06pa30BaHUS «allla-
paTHOro HaBeca» — K TOMY MOMEHTY, KOTZla 6yeT co3ZilaHo IIporpaMMHoe obec-
Ie4YeHre 4eJ0BeUYeCKOro MHTEe/JIEKTYaJlbHOI'0 YPOBHA, OKaXXeTCA JOCTYIIHO J0-
CTATOYHO BBIYMCIUTENBHOM MOUTHOCTHU /15 3aIycKa GOJBIIOTO KOJUYECTBA €0
KOMUI Ha OYeHb OBICTPHIX KOMIIbIoTepax. COMPOTUBISIEMOCTh Ha YPOBHE MPO-
rpaMMHOro obecrieuyeHus1, KaK ye OBLJIO CKa3aHO BHIIE, OIEHUTDb CJIOXKHEE,
HO, BIIOJIHE BEPOSITHO, OHA MOJKET OKa3aThCs Zake 6oJjiee HU3KOH, YeM COIpPO-
THUBJIAEMOCTbD alllapaTHAasA. B 4acTHOCTH, eCTh BO3MOXKHOCTb 0Opa30oBaHUS «KOH-
TEHTHOTO HaBeca» B $OpMe OTPOMHBLIX 06HEMOB IOTOBOM K HCITOJIb30BAaHUIO
vHbopmaruu (HampuMep, B UHTEPHETE), KOTOpasi CTAHET ZIOCTYITHA CUCTEME,
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KaK TOJIbKO OHA /JOCTUTHET YeJIOBEYECKOr'0 YPOBHS Pa3BUTHUA. BEPOATHOCTD «ajl-
TOPUTMUYECKOTO HaBeCa» — MIPOBEIEHHOMN 3apaHee OIITUMU3AIUHU aITOPUTMOB —
TaKXe CYIIeCTBYET, HO ropa3zo Oosiee HU3Kas. 32 CYET COBEPIIEHCTBOBAHUSA
MpOrpaMMHOr0 obecrevdeHus (1 aIrOPUTMOB, U KOHTEHTA) TOTEHI[UATbHBIN POCT
MPOU3BOAUTEIHHOCTH CUCTEMBI MOKET COCTaBUTh HECKOJIBKO MOPSIZIKOB BETUYU-
HBI, U JOOUTHCSA STOTO POCTA, MOCJEe TOTO KaK IUbPOBOI pa3yM JOCTUTHET ve-
JIOBEYECKOT'O YPOBHS, OKAXKETCSI ZIOBOJIBHO JIETKO, IIPUYEM OH HATOXKUTCS Ha BBI-
WTPBIII B TPOU3BOAUTEIHHOCTH, IOy Y€HHBIH 33 CYET UCIOIb30BaHUA OOIBIIETO
KOJIMYeCcTBa WK 60jiee MOIIHBIX allllapaTHBIX CPE/ICTB.

Cuna OnNTUMKM3aLN N B3PbIBHOE Pa3BUTUNE NHTEJIIEKTA
VI3y4uB BOIIPOC CONTPOTHUBIAEMOCTH, 0OPAaTUMCS KO BTOPOH YacTH Halllero ypas-
HEeHUdA — cusie onmumusayuu. HanomHuM:

Cuna onTnMmnsaynmn
COI'IpOTVIBHHEMOCTb

CKOpOCTb pOCTa NHTENNEKTa =

Kak BUZHO U3 3TOI GOpMYJIBI, OBICTPBIH B3/IET He TPeOyeT, YTOOBI COIIPOTHUBIISAE-
MOCTH Ha ¢da3e mepexozia 6b11a HU3KOM. BHICTPBIN B3/IET TAKKe MOXKET IPOU30UTH
Ha $HOHe HEU3MEHHOU WU Ja’Ke MEAJIEHHO PACTYIIel COMPOTUBISEMOCTH, IPH
YCJIOBUH, YTO CUJIa ONITUMU3AINY, TPUIOKEHHAs K CCTEMe U MOBHIIIAOIIAs ee
MPOU3BOAUTENBHOCTb, PACTET ZIOBOJBHO OBICTPO. MBI YBUJUM, UYTO €CTb BCE
OCHOBaHMA CYUTATD: IIpUIaraeMas K CCTEME CHJIa O TUMHU3ALIMHY OelicmaumesisHo
OyZieT pacTu Ha 3Talle TMepexo/ia, Mo KpalHel Mepe B OTCYTCTBHUE SIBHBIX Mep,
HaIpaBJIEHHBIX IIPOTUB 3TOTO.

37ech MOXKHO BBIZETUTD ABe ¢asbl. [lepBas ¢pa3a HAUMHAETCSA ¢ TOYKU OTPhIBA
CUCTEMBI OT YPOBHSI Y€I0BEUECKOT0 MHTEJIEKTA. [I0CKOIBbKY ee BO3MOXKHOCTH MPO-
JIOJDKAIOT PacTH, OHa MOXKET MCIIOMB30BaTh UX YacTh MJIU JaXKe BCe BO3MOKHOCTHU
TSI CAMOCOBEPIIIEHCTBOBAHUS (WJTH [JIs1 CO3/JaHUSI CUCTEMBI-TIOTOMKA, YTO HEBAXKHO).
OnHako 6oJIbIIas 4acTh ONTUMHU3UPYIOIIEH CUIIBI Oy/IeT IPUIOKEHA U3BHE CHCTEMBI
6sarozaps paboTe IPOrpaMMUCTOB U WH)KEHEPOB, KaK 3aHATHIX B MPOEKTE, TaK
Y He UMEOIIVX K HEMY ITPAMOro OTHolreHu:'®. Ecyiv aTa ¢pa3a pacTsIHETCS Ha JI0JIT0e
BpeMsI, MOXKHO OXKU/aTh, YTO CHJIA ONITUMU3ALINH, TIPUJIOKEHHAS K CUCTeMe, OyAeT
yBEJUIUBATHCA. BKJIa/ B MPOEKT U KOMAaH/IbI, U YIaCTHUKOB M3BHE CTAHET PACTH,
€CJIU BEIOpaHHBIH ITOAX0/ TOKAXKET CBOO ePCIIEKTUBHOCTE. VcciiejoBaTe/ v HAYHy T
paboTaTh ycepAHee, UX KOJUIECTBO BHIPACTET, YTOOBI YCKOPUTD IIPOI'PECC, HAUHYT
MTOKYTIaTh GOJIbIlIe KOMITBIOTEPOB. PocT 6yZieT 0cO6eHHO GBICTPBIM, €C/IU CO3ZaHue
NNYY okaxeTrca A MUPa HEOKUAAHHOCTBIO — B 3TOM CJIy4yae Ha U3HA4aJIbHO



I'nasa uemsepmas. JuHamuka 63pbl8H020 pa3sumMus UHMeEeKMa 129

HeOOJIBIIIOM ITPOEKTe GYAYT COCPEAOTOYEHBI YCHIINA HUCCIeZoBaTesel U pa3pabor-
YHKOB BCETO MUPA (XOTs KaKasi-TO 4YaCTb MUPOBBIX YCHJIUH MOXKET ObITh HallpaBieHa
Ha pPeayn3alrio KOHKYPUPYIOIIUX IPOEKTOB).

Bropas ¢a3a pocta HaYHETCA B TOT MOMEHT, KOT/]Ja CCTeMa aKKyMYJIHUPYeT
TaKyI MOIIHOCTb, YTO IIPEBPATUTCS B OCHOBHON MCTOYHUK ONTUMHU3UPYIOLIEH
CHUJIBI IIO OTHOIIEHUIO K caMoii cebe (Ha puc. 7 3TO OTMeYEHO KaK «KPUTUIECKUN
py0Oex, Wiu TOYKa Mepexoia»). DTO PE3KO U3MEHUT JUHAMUKY IIpoliecca, Io-
CKOJIBKY JIFOOBIE M3MEHEHUS BO3MOXXHOCTEN CHCTEMBI TEIeph MPUBOJAT K IIPO-
MIOPILIMOHAJBHOMY POCTY ONTHUMU3UPYIOMIEH CHJIBI, TPUIOKEHHOH C LIeJNbI0 ee
JlaTbHEMIIEro COBEPIIEHCTBOBaHUA. EC/IM COIPOTUBIIAEMOCTh OCTAETCs MOCTO-
STHHOU, HAUMHAETCs POCT B TeOMETPUIECKOM Tporpeccuu (CM. Bpe3Ky 4). YaBoeHue
3 PEKTUBHOCTY MOXKET IIPOUCXOUTH OYEHD OBICTPO — €CTh CIIEHAPUH, T/I€ Ha 3TO
TpebyeTcs BCero HECKOJNIBKUX CEKYH/ — €CJIM POCT UJET C 3JIEKTPOHHBIMU CKO-
POCTSIMHU 3a CUET UCIIOIb30BaAHUS aITOPUTMUYECKHUX YCOBEPIIEHCTBOBAHU UK
9KCIUTyaTallid KOHTEHTHOT'O WJIM ammapaTHoro HaBeca. [lnsa pocra, 6a30i Ko-
TOpOro ABsAeTC Pusndeckas UHGPACTPYKTypa, CKaXKeM, CO3/IaHHEe HOBBIX KOM-
MBIOTEPOB WJIK TPOU3BOACTBEHHBIX MOIHOCTEH, TOTPe6yeTCs HECKOJIBKO 6OJIbIIe
BpeMeHU (U Bce-TaKu OHO OyZeT COBCeM He3HAUYUTETbHBIM, ec/ik OpaThb BO BHU-
MaHHe TeKyI[He TEMITbI POCTa MUPOBOM SKOHOMUKN).

TakuMm 06pa3oM, BIIOJHE BEPOSTHO, UTO B IIPOIleCCe MEPEX0a CUla ONTUMU-
3anuu OyZeT pacTh — BHavaje IIOTOMY, YTO JIoAUu OYAYyT cTapaTbcs OBICTpee
YAYYIIUTH MTOKa3aTeJnu UCKYCCTBEHHOI'O MHTEJIEKTA, A€MOHCTPUPYIOIIETO BbI-
Jarolyecs yCIexy, a Mo3/Hee U3-3a TOT0, YTO OH U CaM OKaXKeTCA B COCTOSHUU
obecreynBaTh IpOrpecc yxe Ha HUGPOBBIX CKOPOCTSAX. DTO CO3/ACT peaabHbIe
MIPEeANOCHUIKY 151 GBICTPOTO UJIM YMEPEHHOTO B3JIETa, 0aJKe eclll CONpomueJise-
Mocmb Oydem NOCMOAHHA UNU HEMHO20 8bLPACTENM 8 30He UesI08eUecK020 UHMe-
JIeKMyaibHO20 YPOBHA'S.

BPE3KA 4. 0 AMUHAMUKE B3PbIBHOIO PA3BUTUA UHTEJIJIEKTA

CKOpOCTb N3MEHEHNA YPOBHA NHTE/JIEKTA MOXHO BbipPa3nTb B BMAE COOTHOLWEHNA CUJbl
onTnmmnsayuu, ﬂpMKﬂa,ﬂblBaEMOVI K CncTemMe, n ee conpoTmBnaemocCTu:

d _®
dat R
CoBOKYMHas C1Ma ONTUMM3aLMK, AENCTBYIOWAA HAa CUCTEMY, CKIaAbIBAeTCA 13 CUJTbl ONTH-
MV3aLuY, KOTOPYIO MPOU3BOAUT CaMa CUCTEMA, U MPUNOXKEHHOW M3BHE. Hanpumep, pas-

BMBaTb 3apodbiw M MOXHO 3a cueT KOMOMHaLUM ero CO6CTBEHHbIX YCUNUIA U YCUANiA
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KOMaHZbl MPOrpaMMMUCTOB-NIIOAEN, BO3MOXKHO, C MPUBJIEYEHVEM LIMPOKOTO robanbHOro
coobulecTBa nccneaoBaTesniel, NOCTOSHHO PaboTaloLWUX Haf NPOrpeccom B oTpaciau Npo-
M3BOLCTBA NOMYNPOBOAHNKOB, KOMMbIOTEPHbIX HayKax M CBA3aHHbIX C HUMU obnacTax':

©=0 +® + 0

cuctema npoekT Mup

M3HauanbHo 3apoabi VIV obnagaer oueHb OrpaHMyeHHbIMU KOrHUTUBHBLIMU CMOCOBHO-
ctamu. To ecTb B HauanbHOI Touke BennumHa @ mana®. A Kak Hacuet @npom " QBMMP.
BbiBaloT Cilyuamn, KOrga BO3MOXKHOCTU MPOEKTA MPEBbILAIT BO3MOXHOCTU BCErO OCTaslb-
HOrO MMPA, KaK 6blf10, Hanprmep, ¢ MaHX3TTEHCKMM NPOEKTOM, KOrAa 60MIbLUMHCTBO AyYLLMX
bU3MKoB MMpa oKazanuch B JlIoc-Anamoce 1 NPUHAW ydacTre B CO34aHNN aTOMHON 60M-
6bl. Ho yale Ha nio6oi OTAENbHO B3ATLIA MPOEKT NPUXOAUTCA NLb 0YeHb Hebonbluan
JonA 06LEeMMUPOBbIX UCCIe0BaTENbCKX BO3MOXKHOCTEN. OAHAKO Aa)e Korga BO3MOX-
HOCTW MUPa HAMHOTO MPEBbILLIAIOT BO3MOXKHOCTY MPOEKTa, @npom MOXeT BCe-Tak MpeBsbl-
warb @Mmp, MOCKOMbKY 6OMbLWMHCTBO UCCNefoBaTeNen 3a Npeaenamy NpoeKTa cocpefoTo-
YeHbl Ha APYrUx HanpasreHuax paboTbl. ECM NMPOEKT HauuHaeT BbIMAAETb
MHOro06eLlalWnMM — YTO MPOVNCXOAUT, KOrAa CMCTEMA JOCTUTaeT Ye/IOBEYECKOTrO NHTEN-
NEKTYanbHOro YPOBHS WM AaXKe PaHbLUE, — OH MPUBJIEKAET AOMOSTHUTESIbHbIE HBECTLN,
YTO MoBblLIAET @npom. Ecnu pocTuKeHns NpoeKTa CTaHOBATCA JOCTOAHMEM LUMPOKOM 0bLie-
CTBEHHOCTU, BEJIMYMHA @Mmp TaK»e MOBbILIAETCSA, MOCKOSIbKY PAacTeT MHTEPEC K UCKYCCTBEH-
HOMY MHTENSIEKTY B LIESIOM W B TPy BKIIOYAIOTCA APYrUe YYacTHUKK. Takum o6pasom,
Ha NepexoAHOM 3Tarne COBOKYMHAas cufia ONTUMU3aLMK, AEACTBYIOAA Ha KOTHUTUBHYIO
cucTemy, ckopee Bcero, 6ygeT pacTv o Mepe pocTa BO3MOXKHOCTEN chucTembl?.

POCT BO3MOXKHOCTEN CUCTEMbI MOXET [ONTW [0 TAaKOWN TOYKM, FAe CUla ONTUMMU3ALUN,
KOTOPYIO NPOV3BOANT CamMa CMCTEMA, HAYMHAET JOMVHMPOBATb Hag CUMION ONTUMM3ALMM,
MPUIOKEHHON K CUCTEME U3BHE (MO BCEM CYLLECTBEHHbIM HANPaBeHUAM YCOBEPLLEHCTBO-
BaHuA):

(2} >0 ..t 0,

cucTema npoeKkT

70T pybexx oYeHb BaXeH, MOCKOJIbKY 3a HUM fiafibHellllee COBepLIeHCTBOBaHWE CUCTEMDI
OKa3blBaeT BeCbMa CU/IbHOE BIIVAHUE Ha POCT COBOKYMHOW CUfibl ONTUMMU3ALNK, NPUO-
JKEHHOW K CUCTEME C LieNblo ee COBEPLUEHCTBOBAHMA. TO eCTb BKOYAETCA PEXKUM MOLLHO-
ro peKypCrBHOIrO CaMOCOBEPLLIEHCTBOBaHMUA. DTO NMPUBOAUT K B3PbIBHOMY POCTY BO3MOX-
HOCTelN CUCTEeMbI B LUIMPOKOM Ainana3oHe GOopM KPUBbIX COMPOTUBISEMOCTH.

YT106bI NPOUNNIOCTPMPOBATb 3TO, PACCMOTPUM MEPBBIA CLIEHAPWIA, B KOTOPOM COMpPO-
TUBAAEMOCTb MOCTOSAHHA, BC/IEACTBME Yero BO3MOXHOCTY MW pacTyT nponopuroHanbHO
NPUNOXKEHHOW K HeMy cune ontTumusaumun. Npeanonoxum, 4to BCA cuna onTrMmauum
reHepumpyeTca Camoil CUCTEMOI 1 UTO BCe MHTeNNeKTyaslbHble BO3MOXHOCTY CUCTEMbI Ha-
npaBfeHbl HA PelleHne 3aaUn COBEPLLUEHCTBOBAHUS €€ UHTENIEKTA, TaK YTo @cmmma =2
Torma Mbl uMeem:

d |

dt  k



I'nasa wemsepmas. JJunamuka 83pul8H020 passumua UHmMe1eKma 131

Pewas 310 npoctoe anddepeHuUranbHoe ypaBHeHWE, NMoyYyaem SKCMOHEHLMaNbHY0
byHKUUIO:
I = Ae'®

Ho noctofHCTBO conpoTMBRAEMOCTU — 0CO6bIN cnyyait. CONpOTUBASEMOCTb BMOJIHE
MOeT CH/U3UTbCA B 30HE YeSIOBEYECKOTO UHTEIEKTYaNIbHOMO YPOBHS B CUTy OAHOTO UK
HecKonbKnx GakTopoB, PaCCMOTPEHHbIX B MpelblaylleM pasfene, U oCcTaBaTbCA HU3KOW
B TOUKe Mepexofia 1 HEKOTOpoe BPeMms rnocie Hee (BO3MOXHO, 1O TeX Mop, NoKa cucTema
B KOHEYHOM cyeTe He ynpeTcs B dyHAaMeHTanbHble pusmyeckme orpaHuyeHms). Mpeano-
JIOXKUM, YTO NPUISIOMKEHHAA K CCTeMe C1na onTUMM3aLmny 0CcTaeTcsa NPUMEPHO NOCTOAHHON
(To ecTb QBHPOW + QBMMP = (), MOKa cMCTeMa He MoslyyaeT BO3MOXHOCTb Cama CYLIeCTBEHHO
MEHATb CBOW AM3aliH, YTO MPUBOANT K YABOEHUIO ee BO3MOXKHOCTEN Yepes Kaxkable 18 me-
cAueB. (3To NpYMEepPHO COOTBETCTBYET NCTOPUYECKMM TEMMAM COBEPLUEHCTBOBAHNA CUCTEM,
ecnn o6beanHUTb 3aKoH Mypa 1 nporpecc B o6nactu cosfianus MO%.) Takue Temnbl co-
BEPLUEHCTBOBAHNA, JOCTUTHYTbIE 3a CYET AENCTBMA MPUMEPHO NOCTOAHHOW CUbl ONTUMM-
3aUuun, NPUBOAAT K TOMY, UTO COMPOTUBISEMOCTb CHIXKAETCA 0B6PAaTHO NPONOPLMOHANIbHO
cune cucTembl:

d ¢

E—W =cl

Ecnun conpoTmMBNAEMOCTb NPOAOIIKAET CHMXKaTbCA Mo Takom rl/lnep6one, TO Korpga i no-
CTUTHET TOYKK nepexofa, COBOKYMNHaA Cuhna onTumMmsauunn, ﬂ,eVICTBy}OLLI,aﬂ Ha cncremy,
yaBOUTCA. To ecTb:
d_(c+])
dt — (/D)

=+l

Cnepytollee yaBoeHve nponsonget yepes 7,5 mecaua. B teyeHme 17,9 mecAaua BO3MOXHOCTY
CUCTEMBbI BbIPACTYT B ThiCAUY pa3, NPEBPATUB ee B ObICTPbIN cBEpXpasyM (cm. puc. 9).

DTa KOHKpeTHasd TpaeKTopusa pocTa MMeeT TOUKY MOSNOKUTENbHOW CUHIYNAPHOCTHY
B MOMeHT t = 18 MecsAuUeB. B peanbHOCTV NpeanonoxeHve, YTo CONPOTUBAEMOCTb SBIS-
€TCA KOHCTaHTOW, NepecTaHeT BbIMONHATLCA MO Mepe NPUOVKEHUA CUCTEMDI K GH3NYECKM
rpaHvuam o6paboTkn nHGoOpPMaLnK, eCiii He paHbLue.

71 Ba CLeHapusA NpUBEAEHbI NULLb B KauecTBe UNIOCTPaLMK: B 3aBUCUMOCTH OT Gop-
Mbl KPVIBOW CONPOTMBAAEMOCTI BO3MOXHO MHOXKECTBO Apyrux Tpaektopuin. CyTb npocTa:
MoLLUHanA obpaTHas CBA3b, BO3HMKaOWaA B paioHe TOUKMU nepexofa, JOSIKHA NpUBeCTU
K 6onee 6bICTPOMY B3NEeTY, UeM B ee OTCYTCTBUE.

B mpeapiAyiieM pasziesie Mbl BUZIEIH, YTO €CTh paKTOPHI, CITOCOGHBIE ITPUBECTU
K PE3KOMY CHIKEHUIO COMMPOTUBIsIEMOCTH. K TakuM dpaKTOopamM OTHOCATCS, Ha-
MpUMep, BOSMOXKHOCTD OBICTPOTO pacHIMPEHUS allllapaTHOM OCHOBHI, KAK TOJIBKO
OyzeT co3ZlaHo paboTaroliee MHTeJIeKTyanbHOe [10; BO3MOKHOCTD aJITOPUTMHU-
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YEeCKUX YIy4dlIeHNH; BO3MOXKHOCTh CKaHUPOBAHUA JONOTHUTETBHBIX 9K3€MILIA-
pOB Mo3ra (IIpY MOJHOM SMYJISIIUN FOJOBHOTO MO3Tra); BO3MOXKHOCTH GBICTPOTO
YCBOEHUS OIPOMHOTO 06beMa KOHTEHTA 3a CYUET TIIATEJbHOr'0o 06Cje0BaHUS
UHTepHeTa (B ciydyae UCKyCCTBEHHOT'O MHTEJIIEKTa)? .

1000

Cuna onTumusauumn

0 ! ! !
-80 -60 -40 =20 0 20

Bpems nocne Toukn nepexoga (mec.)

Puc. 9. OpgHa 13 npocTbix Mogeneli B3pbIBHOro pasBUTUA NHTeNNEKTa

BripoueM, HY>KHO CKa3aTb, 4YTO $OPMY KPUBOU COIIPOTUBJIAEMOCTH B KaXKJ0H
KOHKPETHOM 06/1aCTU XapaKTepHU30BaTh I0BOJBHO CJIOXKHO. B 4aCTHOCTHU, HESICHO,
HACKOJIBKO TPYZHO O6yZeT MOBEICUTH KadecTBO [10 MMUTAIMOHHON MOZEN Yesio-
Bedeckoro mosra uau M. HeT Takke ACHOCTH U CO CTENIEHBIO CJIOKHOCTU pac-
IIMPEHUS anmnapaTHoi 6a3sl MOJOOHBIX CUCTEM.

XoTA ceroHa CpaBHUTEJIBHO JIETKO YBEJIUYNUTD BEIUYUCIUTENbHYIO MOLIHOCTD,
JOCTYIIHYI0 HEGOIBLUIOMY ITPOEKTY, — IMPOCTO MMOTPATUB Ha KOMITBIOTEPHI B THICAIY
pa3 bosibllle MU MO0 AAB HECKOIBKO JIET MaZiIeHUs IIeH Ha HUX, — BIIOJIHE Be-
POSATHO, YTO MIEPBBIM MAITUHHBIN UHTEJIEKT, JOCTUTIINH YeJI0Be4YeCKOro YPOBHSA,
OyzeT co3ZaH B paMKaX KPYITHOTO IIPOEKTA C IIPUMeHeHUEM JOPOTUX CBEPXMOII-
HBIX KOMITBIOTEPOB, KOTOPbIE He CIUITKOM IIPOCTO MaCIITaOUPOBATh, U YTO K STOMY
BpeMeHU IlepecTaHeT AeicTBOBaTh 3akoH Mypa. Ilo aTuM nmprynHaMm He ciaeJyeT
HCKJII0OYaTh BO3MOXKHOCTH Me/[JIEHHOT'O B3JIeTa, XOTS BepPOATHOCTh OBICTPOrO MU
YMEPEHHOT0 B3JIeTa IPeCTABIAETCS BCe-TaKu 6oJiee BBICOKOH?.



[naBa naTas

PelatoLLiee CTpaTermyeckoe
MPENMYLLIECTBO

[oM1MO BOMPOCa O AWHaMMKe MPoLecca NOABMEHWS CBEPXPa3yma, eCTb elle OfnH, C HUM
CBA3@HHbIN: OyAET NN CO3AaH eAMHCTBEHHBIV CBEPXPA3yM MM MHOXECTBO? HacTynuT v BNacTb
e[VNHCTBEHHOrO CBEPXPa3yMa WM BNacTb MHOMVX? B3pbiIBHOE Pa3BUTUE MCKYCCTBEHHOMO WH-
Te/neKTa NpuBeaeT K TOMy, UTO SIMLIb OfNH NPOEKT BbIPBETCA Aaneko Brepes vi MpoauKTyeT
noaaAM vx dyayulee? Vinu nporpecc nonaet 6onee paBHOMEPHbIM MyTEM, Pa3BOPaAUMBanCH
WNPOKNM GPOHTOM, KOCHETCS MHOTMX Pa3paboTok, HY OfHa 13 KOTOPbIX He obecneunT cebe
6€30rOBOPOYHOIO BEPXOBEHCTBA?

B mpeapiAyieti raBe GBI TPOaHAIU3UPOBAH OJUH ITapaMeTp, KITI0UeBOU C TOUKU
3peHUs OnpezieJieHHs MacIiTaba BO3MOXKHOT'O pa3phIBa MEX /Y ITPOEKTOM-TUIEPOM
U ero GIMKaUIIMMU KOHKYPEHTaMU, a UMEHHO: CKOPOCTD Iepexo/ia OT UHTE-
JIEKTa 4eJIOBEYECKOTO YPOBHS K cBepxpasyMy. OHa ompeesnseT o4eHb MHOTO€.
Ecsu g3iem 6bicmputii (IPOUCXOAUT B TEUEHUE YaCOB, JHEU WU HeJeNb), Tora
MaJIOBEPOSTHO, YTO /Ba HE3aBUCHUMBIX ITPOEKTA OCYIIECTBST €r0 OHOBPEMEHHO:
MMOYTY HaBEPHAKA OJMH U3 IPOEKTOB 3aBEPIIUT CBOU B3JIET MPEXK/E, YeM KTO-TO
elrle TepeiieT K 3ToM cTaauu. Eciu 831em medieHHblll (TAHETCS Ha TPOTSKEHUN
MHOTHX JIET UJIH I€CATUIETHH), TOT/]A, BIIOJIHE BO3MO)XHO, Oy1eT HECKOJIBKO MPO-
€KTOB, MepeleIIuX K 3TOH CTauK OJHOBPEMEHHO, U HECMOTPSI Ha OTPOMHBIE
BO3MOXKHOCTH, KOTOPBIE MTOSIBATCS Y TPOEKTOB, 3aBEPIIUBIIUX MTEPEXO/], HUA Y OHO-
ro U3 HUX He O6yJeT Z0BOJbHO BPeMEHU Ha TO, YTOOBI OGOUTHU OCTaIbHbIE U TI0-
JIYIUTH 6€3yCI0BHOE TIPEUMYIIECTBO. YMepeHHblll 83/em TIOMaZaeT B IPOMENKY-
TOYHYIO KaTeropuio, IZie BEPOSTHHI JIOOble BapUAHTHI: HE HCKJIOYEHO, YTO
Ha CTaJMU B3JIeTa OKa)XETCS O[HOBPEMEHHO HECKOJIBKO MPOEKTOB, HO BO3MOXK-
HO — BCEro oguH'.



134 HckyccmeeHHblll uHmeniekm

CriocobeH JT KaKOW-TO U3 MIPOEKTOB HACTOJIBKO CUIBHO OTOPBAThCS OT KOH-
KyPEHTOB, YTO IIOJIYUYUT peularouiee cmpamezuieckoe npeumyu,ecmseo — Iperumy-
IIECTBO TEXHOJIOTUYECKOTO UJIU JIF0OOT0 MHOT'O PO/Ia, HO ZIOCTATOYHOE /IS Y TBEPXK-
JeHUA MHUPOBOTO I'OCIOACTBA? U fajee: MONTy4YUB abCOMIOTHOE CTpAaTeruyecKoe
[IpeuMYIIecTBO, CTaHeT JIU 3TOT IPOEKT UT'POKOM-OJUHOYKOM, TO €CTh CUHIJITO-
HOM, HaYyHeT JIM TMOJAMUHATh MUD 1oJ cebs, youpas ¢ MyTU BCeX KOHKYPEHTOB
1 GopMuUpysa HOBOE MUPOYCTPOUCTBO, IPU KOTOPOM TOJIBKO OH OyZIeT IPUHUMATh
pemeHus? Eciau 0ObABUTCA TaKoW MPOEKT-MOOEUTEh, HACKOIBKO «BETUKUM»
OH ZI0JKeH OBITH? [IpudeM He ¢ TOYKU 3peHUs GU3NYeCKOro pa3Mepa UK BeJlH-
YUHBI 0I0/KeTa, a ¢ TOYKY 3peHUs pa3Maxa 4eJ0BeUYeCKUX KeJaHUH, MpeaIo-
YTeHUU U 3aMBICJIOB. PACCMOTPUM 3TH BOIIPOCHI IO TOPAJKY.

[lonyunT N IMANPYIOLLMIA NPOEKT abCOMOTHOE MPEeNMyLLECTBO?

OznHuM 13 paKTOPOB, BIUAIOIIUX Ha BEJTMYUHY pa3pblBa MEXKAY UAYIINM BIIepeJU
U CJIEAYIOMINMU 38 HUM, SIBJIIETCS CTETEHb PACIUIUPEHUs TOTO (MOXKET OBITH BCeE
YTO YI'OAHO), YTO 0OECIIEUNBAET JTUAEPY KOHKYPEHTHOE IPEUMYyIIeCcTBO. JInaepy
VHOTZIa TPYZHO OTOPBAThCA OT IIpeceioBaTeseld, eCIM OHU MOTYT JIETKO KOITU-
poBaTh €ro ueu u HoBilecTBa. [losBIeHNE CyppPOraTOB MOPOXKAAET PeasnbHbIe
MPENSATCTBUSA, U DTOT BCTPEUHBIA BeTep ObeT MPAMO B JIMI[O BhIPBaBIIEMYCS
BIIEPE] ¥ UTPAET HA PYKY T€M, KTO HAXOAUTCS C3a/H, 0COOEHHO eCTU PEYb UJET
00 WHTEJJIEKTYaJbHOH /eATeIbHOCTH, IPaBa Ha KOTOPYIO 3allMINEHHI Caa6o0.
Kpome Toro, 1uzep MOXKeT OBITh 0COOEHHO YA3BUM C TOYKU 3PEHUS OTUYKIEHUS
COGCTBEHHOCTH, MOBBIIIEHHOTO HAJOTOOOJIOXKEHUS WUIN Pa3fesieHus B paMKax
AHTUMOHOITOJILHOTO PETYJIUPOBAHUS.

Bb110 GBI OMUOKOM CYUTATD, UYTO CAEPKUBAOIUE GaKTOPHI JOKHBI MOHO-
TOHHO BO3pacTaTh 10 Mepe yBeJUUYeHUs pa3pblBa MEXAY JTUAEPOM U UAYIIUMHU
ciezioMm. PazpaboTuuK, BO BCEM YCTY AU TEXHOJIOTUYECKOMY JIUEPY, MOKET
CTOJIKHYTbCSA C TPYAHOCTSMU IIPU TIOIBITKE BOCIIONB30BAThCA €r0 MPOEKTaMHU,
CTOSIIIMMU Ha MEPEZOBOM Kpae HayKH, — CUTYallKs BIIOJHE CpaBHUMAs C BEJIO-
TOHIIIMKOM, CHJIBHO OTCTaBIIUM OT OCHOBHOM MacChl COTIEPHUKOB ¥ OKa3aBIIMMCS
He3alIUIIeHHbIM OT TIOPHIBOB BCTPEYHOI'0 BeTpa?. BrIBaeT, 4YTO pas3phiB MEXAY
WMHTEJUIEKTYaIbHBIMU 1 MATePUATbHBIMU BO3MOKHOCTSIMU OKa3bIBAETCS CITUIIIKOM
6osburuM. Jlugep, HaIpuMep, MOXeT cebe MO3BOJIUThH MEPEUTH Ha HOBEUIIYIO
TEXHOJIOTUYECKYIO IIaTGOPMY, IOCJIE Yero yXe HUKTO U3 OTCTAIOIINX He OyeT
B COCTOSTHUM BOILJIOTUTH Ha CBOMX MPUMHUTUBHBIX IJIaTGOpPMaXx ero JajbHeHIIne
vHHOBannu. Korza Kakoi-mubo MPOeKT BBIPHIBAETCS AANEeKO BIEpe, CIeAyeT
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HUCKJIIOUYUTh UHGOPMAIIMOHHBIE YTEUKH, 006eCIIeYUTh CEKPETHOCTh Haubosee
Ba>XHBIX pa3pabOTOK U MPEMSITCTBOBATh YCUIUAM KOHKYPEHTOB Pas3BUTh COO-
CTBEHHBIE MaTepUaJbHble BO3MOXXHOCTH.

Ecu nmpoekToM-mugepoM sBiaseTcsa MU, oH MoxxeT ob1aZiaTh TAKUMU aTpH-
O6yTaMu, KOTOPBIE TIO3BOJIAT €MY JIErYe Pa3BUBATh CBOM BO3MOXXHOCTH U ITPH 3TOM
CHU3UTh PUCK pacnpocTpaHeHUs nHbopMaluu. B opraHusanusax, KOTOPEIMU
VIIPaBJAIOT JIIOJH, IPEUMYIECTBA OT SdKOHOMUM Ha MaciiTabe ypaBHOBENIHNBA-
10TCsI 610poKpaTHudeckoii HeahpHeKTUBHOCTDIO U aTeHTCKUMU ITpobieMaMu, B TOM
YHcjle TPYAHOCTBIO COXpaHeHUsA KOMMepdecKux cekpeToB®. CKopee BCEro, 3Tu
po6yieMbl 6YyT TOPMO3UTD PA3BUTHE ITPOEKTOB UCKYCCTBEHHOI'O UHTEJIJIEKTA
JI0 TeX TIOp, TToKa pa3paboTKaMu yIpaBasioT aogu. OaHako cucteMbl MMM MoryT
n36exkaTh HEKOTOPBIX HEZIOCTATKOB, CBA3aHHBIX C YBeJIUYEHUEM MacuiTaba mpo-
€KTa, MOCKOIbKY PabOTHUKU-IMYAAUUU (B OTIMYHE OT PabOTHUKOB-IIOJEM)
He UMEIOT UHTEePEeCOB, OTAUYHBIX OT UHTEPECOB CUCTEMHI B IiesioM. CiieZloBaTe/b-
HO, cucTeMbl IV cmoryT n3bekaTh 3aMETHOTO CHUKeHUA 9P PEeKTUBHOCTH, Xa-
PaKTEPHOrO [JIA IIPOEKTOB, B KOTOPBIX 3aHATHI JIIOAU. biarogapsa Tomy e Ipe-
UMYIIECTBY — HaJIUYHI0 aOCOTOTHO JIOSJIbHBIX KOMIIOHEHTOB — crcTemMam MU
ropasio jierde obecreyrnBaTh CEKPETHOCTD. B UX cilydyae HEBO3MOXKHO TIOSIBJIEHUE
OOV)KEeHHBIX COTPYAHUKOB, TOTOBBIX TIEPENUTHU K KOHKYPEHTY UJIU MPOAATh KOM-
MepuecKyio nHopManuo?.

O ToM, KaKUM MOXKET OBITh OTPBIB IIPU pa3paboTKe PA3TUIHBIX CUCTEM, MOXXHO
MTOJIYYUTD ITPeZCTaBIeHUe, 0OPATUBIINCH K ICTOPUYECKUM IMpuMepam (CM. Bpes-
Ky 5). Iloxoxe, A1 cTpaTerniyecky BaXHbIX TeXHOJOTMUYECKUX IPOEKTOB TUMTNY-
HBIM fIBJISIETCA JUana3oH OT HeCKOJbKUX MeCAIeB 0 HECKOJIbKUX JIeT.

BPE3KA 5. TEXHONNOTMYECKAA TOHKA — HECKOJIbKO MICTOPUYECKUX
NPUMEPOB

Ha AnvHHON MCTOprYecKon BpeMeHHOW LWKae XOpOoLWo 3aMeTHO, KaK yBennumBanacb
CKOPOCTb PacnpoCTPaHeHnA 3HaHUN 1 TeXHONOMNA Mo BCeMy MUpPY. B pe3synbTtaTe paspblis
MeX Ay TEXHONOTMUYECKMU NIMAEPAMKN 1 UX ONXKALLMMUN NpeciefoBaTenaMm NOCTOAHHO
cy>Kancs.

Cebllwe [BYX ThicAYeneTnin Kutam cMor yep>KuBaTb MOHOMONMIO Ha MPOV3BOACTBO
wenka. Apxeonornyeckne HaxofKu rosopAT O TOM, YTO OH MOT BO3HUKHY Tb 0Kos10 3000 ro-
fla A0 H. 3. unn faxke paHbLue’. LLlenkoBoACTBO ObINO TLWATENIbHO OXPaHAEMbIM CEKPETOM.
PasrnaweHue ero Kapanocb CMEPTHOWM Ka3Hblo, Kak M BbIBO3 LUESTKOBUYHbBIX YepBen 1 nx
ANl 3a Npeaenbl CTpaHbl. PumMnaHe, HeCMOTPA Ha BbICOKYIO LieHY MMMOPTHOrO LUefKa Ha Npo-
cTopax UX MMnepun, Tak U He OBafeNnN UCKYCCTBOM LUENKOBOACTBA. TOMbKO OKONO
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300 roga H. 3. 0AHa ANOHCKaA 3KCNeanuLMa CMOria 3aXBaTUTb HECKOJIbKO AL Wenkonpaaa
N YeTbipex KMTaNCKMX AeBYLUEK, KOTOPbIX MOXUTUTENN 3acTaBUAW PACKPbITb CEKPeTbl Ma-
cTepcTBa®. Bu3aHTnA npucoenmHunack K Knyby npovssoguTenel WwWeka Tonbko B 522 ro-
ay. Ana ncropum ¢ nponssoactsom dapdopa Toxe XapaKTepHbl ANIVHHbIE BPEMEHHble
narn. 9T0 UCKYCCTBO NPaKTMKOBanocb B Knutae yxe BO BpemeHa AUHACTUK TaH, TO ecTb
MUHMMYM € 600 roaa (a Morsio ObiTb M3BECTHO 1 paHblue, ¢ 200 rofa), Ho CTano JOCTYMHO
egponenuam Tonbko B XVII Beke’. KonecHble NOBO3KU MOABUANCH B HECKOMbKMX MecTax
EBponbl 1 Meconotamum okono 3500 rofa Ao H. 3., HO JOCTUMN AMEPUKN TOMbKO nocsie
ee oTKpbITUA Konymbomé. Eciv roBopurTb 0 605iee BaXHbIX COObITUSAX, TO NoAaM noTpebo-
Ba/INCb AECATKY TbICAY JIeT, UToObl paccenunTbCsA Ha 6OMbLUEN YacTX 3eMHOrO LWapa; Heonu-
TMYecKaa PeBOIOUMA WA HECKOMbKO ThICAY JeT; MPOMbIWIEHHAA PeBONIOLNA — BCEro
COTHU NIeT; MHPOPMALIMOHHAA PEBOMNIOLNA — AeCATUNETUSA, XOTS, KOHEUYHO, 3TV N3MEHEHUS
He 06s3aTenbHO 6bIIM 0gMHaKoBO rnyb6okumu. (Bugeonrpa Dance Dance Revolution nossu-
nacb B ANOHWUN 1 pacnpocTpaHunacb B EBpone n CeBepHon AMeprike Bcero 3a roa!)

TexHonornyeckas KOHKypeHLUMA n3yyaeTca oueHb MHTEeHCMBHO, 0COGEHHO B KOHTEKCTe
MaTEHTHOW FOHKMN 1 FOHKIN BOOpY»KeHniA®. O630p COOTBETCTBYIOLEN NUTEPaTypbl BHIXOAUT
3a paMKy TeMbl 3Toi KHUrM. OaHako OyaeT nonesHo B3rAHYTb Ha HEKOTopble Npumepbl
CTpaTernyeckn BaXkHbIX TEXHONOIMYeCKMX cxBaTok XX Beka (cMm. Tabn. 7).

B cnyuae wecTun rnaBHbIX TEXHONOTMIA, CYNTABLLUMMINCA CBEPXAEPKaBaMm CTpaTernye-
CKWN BaXXHbIMM 13-3a UX BOEHHOrO WM CUMBOJIMYECKOTO MOTEHUMana, paspbiB Mexay
NnaepoM 1 ero 6nvKaLLIMM NpecnefoBaTesiemM COCTaBNAN (OUYeHb NPUOAN3UTENbHO) 49 Me-
cAues, 36 mecAues, 4 mecaua, 1 mecay, 4 mecaua 1 60 MmecALEeB COOTBETCTBEHHO — 3TO
60sibLUe, YeM ANIUTENIbHOCTb ObICTPOro B3/1E€Ta, HO MEHbLLIE, YeM MeasIeHHoro'. Bo MHormx
cnyyaax NpoeKTbl-npecsiefoBaTeny NoayunuIv NPenmyLecTBo 3a CYeT LWMNMOHaXa 1 UC-
nonb3oBaHuA MHGOPMaLMK, OKa3aBLLEenca B OTKpbITOM gocTyne. Cama feMoHCTpaumsa
BO3MOXHOCTU U306peTeHNsA YacTo CNyXKuna CTUMYSIOM OCTasibHbIM AfA NPOJOMKEHNA
paboT no ero He3aBMCUMMOW Pa3paboTKe, a CTpax OTCTaTb OKa3blBaNCA AOMOMHUTENbHBIM
MOLLHbIM CTUMYJIOM.

Bo3morkHo, 6nuke Bcero K cutyaumm ¢ M HaxopgAaTcAa matemMatuyeckme OoTKpbITUA,
He Tpebyiolme co3aaHnA HOBOWM MaTepuanbHON NHGPaCTPYKTypbl. YacTo ana nprsHaHuAa
nx o6LefoCTyNHbIMY AOBONBHO Ny6nMKauuy B HayYHOW NuTepaType, HO B HEKOTOPbIX
Cyyanx, Korga OTKpbITVE JaeT KaKoe-To CTpaTernyeckoe NpermyLLecTBo, CPoKu nybnrka-
unn nepeHocAtcsa. Ckaxkem, B KpunTorpadurm ¢ OTKPbITBIM K/IOYOM eCTb ABe Haubonee
BaXKHble KoHLenuumu: npotokon Auddun-XennmaHa, no3BonsioLmin 1ByMm 1 60nee CTOpOHam
nosy4yaTb O6LWUNIA CEKPETHBIN KoY, 1 cxeMa windpoBaHusa RSA. OHY 6binmn npefcTaBneHbl
HayyHOMy coobulecTBy B 1976 1 1978 IT. COOTBETCTBEHHO, HO MO3AHEEe 0Ka3anocb, YTo
KpunTorpadbl B rpynre ceKpeTHON CBA3M BennkobputaHum 3Hanm o H1X ¢ Hayana 1970-x rr."!
KpynHble npoekTbl no cozganuto MO moryT 6biTb 61M3KMM aHarIorom NPOeKToB B 0651acTn
W, Ho nprBecTn y6eanTenbHble NprMepbl TUMMYHOTO Nlara Henerko, nockonbky MO o6blu-
HO MHOrO pa3 06HOBNAETCA 1 AOMNONHAETCA, @ GYHKLMOHANbHOCTb KOHKYPUPYIOLMX CUCTEM
4acTO HEBO3MOXHO CPaBHNTb HaMpPAMYIO.
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Ta6nuua 7. Ctpaternyeckn BaxkHble rOHKM TEXHONOTI
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ATOoMHaa 6omba 1945 | 1949 | 1952 | 1960 | 1964 | 1974 | 19797 | 1998 | 2006 |1979?

BopopopnHas 6omba | 1952 | 19532 | 1957 | 1968 | 1967 | 1998 ? - - -

BecnunoTtHbI koc- [ 1958 | 1957 | 1971 [ 1965 | 1970 | 1980 | 1988 | - [19987?| -

MUYECKNN annapart

Munotupyembin Koc- | 1961 | 1961 - - 2003 - - - - -
MUYeCKni annapar
MeKoHTMHeHTanb- | 1959 | 1960 | 1968' | 1985 | 1971 | 2012 | 2008 | -7 | 2006 | -'®
Has GannucTnye-
cKkana paketa (MBP)"®
MHorosapagHble 1970 | 1975 | 1979 | 1985 | 2007 | 2014% | 2008? | -
60€erofioBKM NHAN-
BUAYaNbHOro HaBe-
nenuns’

B03MOKHO, 4TO I7I06aIM3aKA U TOJTUTHUKA CAEPKUBAHUS COKPATAT TUITNYHBIE
OTCTaBaHUS MEXAY peann3anneil KOHKYPUPYIOIUX TEXHOJOTMIECKUX IPOEKTOB.
XOTs, KOTZIa HET CO3HATENBHOTO COTPYAHUYECTBA, HIDKHAS IPAHULA Y CPeAHEN
3a/IepKKU BCe-TaKu cymiecTByeT?. Jla)ke Mpu OTCYTCTBUM 3aMETHON JUHAMUKH,
CTIIOCOGHOM TPUBECTH K 9PPEKTY CHEKHOTO KOMa, ¥ KAKUX-TO MMPOEKTOB BCeraa
OyzeT OoJsiee cCUJIbHAs KOMaH/a MUCCIe0BaTeNlel, Oojiee TaTaHTIUBbIE JTUJEPHI,
60s1ee MoIHaA UHOPACTPYKTYpa WU MPOCTo biecTaimue ugeu. Eciau aBa mpo-
eKTa pa3pabaThIBalOT Pas3HbIE IIO/XO0/IbI K PEIIEHHIO OJHOM 3a1a41 ¥ OAWH U3 HUX
OKasbIBaeTcs 6ojiee yAaYHbIM, IIPOEKTY-KOHKYPEHTY JJIs EPEKIoYeHrs Ha HEero
MOXXET TTOHaZI0OOUThCSI MHOTO MECSAIIEB — JJa’ke TPYU BO3MOXKHOCTH CJIEXKKHU 3a Jeii-
CTBUSIMHU COIIEpHUKA.

Ha ocHoBaHWM HAIUX MPEAbIAYIINX HAOMIIOAeHUH OTHOCUTEIBHO TPUPO/EI
CKOPOCTH B3JIETA MOYKHO C/ZIe/IaTh COOTBETCTBYIOIIME BEIBObI: BEPOSATHOCTH O/IHO-
BPEMEHHOTO OCYINEeCTBIeHUs OBICTPOro B3jieTa Cpa3y CUJIAaMH JBYX IIPOEKTOB
KpaliHe MaJjia; B CJydYae yMEPEHHOTO B3JIeTa 3TO BIIOJIHE BO3MOJKHO; B CIy4ae
Me/JIEHHOTO B3jIeTa IOYTH HaBepHAKA B Ipoilecce OYAyT y4acTBOBATh Iapal-
JIeJIbHO HECKOJIbKO TPOeKTOB. Ho aHanu3 Ha 5TOM He 3aKaHUMBaeTcs. Bompoc
HE B TOM, CKOJIbKO IPOEKTOB OTIPABUTCSA B IIYTh OJHOBPEMEHHO. [TaBHBIN BO-
MIPOC: CKOJIBKO U3 HUX, 00J1aZias MpUOIU3UTENTbHO OJMHAKOBBIMU BO3MOXKHOCTSIMU,
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OKaKeTcs Ha APyroM Oepery, IpUYeM TakK, YTOObI HU OZWH M3 HUX HE CMOT II0-
JIyYUTh pelIalollero KOHKYpeHTHOro IpenMylnecTBa. Ecu mpoliecc B3/ieTa Had-
HeTCA OTHOCHUTENbHO MeJJIEHHO, a IIOTOM YCKOPUTCS, AUCTAHLUA MEXAY
MPOEKTaMU-KOHKYPEHTaMU HauHEeT pacTU. Bo3Bpalasch K Halleidl aHaJoOTUU
C BeJIOCUIIeJHON T'OHKOH, IpeJCTaBUM, YTO /Ba I'OHIIMKA B3OMPAIOTCSA BBEPX
IO CKJIOHY XOJIMa, M €CJIU OAUWH eJeT YyThb M03aJu, TO PaspbiB MEXJY HUMH
YBEJIMYUTCS, KaK TOJIBKO JUJEP IEPEBAIUT Yepe3 BEPUINHY U MOKATUTCS BHUS3.

PaccmoTpum cieyomuii ciieHapuii ymepeHHoro B3JeTa. [Ipeanonoxum, U1
HY’KeH I'ofI, YTOOBI HOAHITH CBOM BO3MOXKHOCTH C YeJIOBEYECKOT'O YPOBHS 10 CBEPX-
pasyMHOro, Ipyu4YeM BTOPOU IIPOEKT BOIIEJ B CTAAUIO B3JeTa CIYCTA IIEeCTh
MecsIeB MOcJe TepBoro. MoKeT MOKa3aTbCs, YTO HU OJUH U3 HUX HE UMeeT
pelaero KOHKypeHTHOro npenMmyuiectsa. Ho aTo He obsa3arenbHO Tak. J[o-
MIyCTUM, IOTPeOyeTCs IeBATh MeCAIEB, YTOOB! IPOUTH ITYTh OT YPOBHSA YeIOBEKA
[I0 TOUKM TIepexo/ia, U ellle TPU Mecsla — YTOOHl JOCTUTHYTh YPOBHS CBEPX-
pasyma. Torzia cucteMa-Inep peBpaTUTCA B CBepXpa3yM 3a TPU MecsIa 10 TOro,
Kak ee CONEPHUK JOCTUTHET XOTsA ObI TOUKU Iepexoza. DTO 06ECTIEUUT UAYIEMY
BIlepe/iy pelnaoniee KOHKYPeHTHOe TPeUMYIIECTBO U 1aCT BO3MOXXHOCTD, YMEJIO
HCITOJIb30BAaB CBOE JIUJIEPCTBO, YCTAHOBUTH HEYCHIITHBIN U MMOBCEMECTHBIN KOH-
TPOJIb. B MTOre MPOEKTHI-KOHKYPEHTHI TIOT'YOJIEHBI U YCTAHOBJIEH PEXKUM IIPOEKTa-
OJMHOYKH, WJIM CUHIVITOHA. (3aMeTHM, YTO CUHIVITOH ABJIeTCS YUCTON abCTpak-
1ueil. PeXXuM NpU HEM MOXET OBITh CAMBbIM Pa3HBIM: J€MOKDPATUsI; TUPAHUS,;
eIMHOJIEP)KaBHeE, TO eCTh abcomoTuaM MM, Habop KeCcTKUX OOIIEeMUPOBHIX 3a-
KOHOB, IOZI/Ie)KaIIUX 6€30TKa3HOMY UCIIOJMHEHUTO. IHaue TOBOPsI, CHHIJITOH — 3TO
HEKUI opraH, CITIOCOOHBIN B OJUHOYKY pellaTh BCe KPYITHBIE MPOOIeMbI 0b1IIe-
MupoBoro Maciraba. OH MOXXeT HECTH B cebe — HO COBCEM He 0013aTeIbHO —
XapaKTEPUCTUKHU 3HAKOMbIX HaM GOpPM YeJI0BEYECKOTO YIIpaBIeHU?2.)

[TocKONBKY MMEIOTCA Cepbe3HbIe IePCIIeKTUBEI B3PBIBHOT'O POCTA Cpa3y Moce
TOYKU ITepeXo/ia, Kor/ja Crjia ONTUMHU3AI[UY BKIIOYUT MOIIHYI0 0O6paTHYIO CBS3b,
OIIMCAHHBIN BBINIE CLEHAPUM nMeeT OONBUIYIO BEPOATHOCTh peaan3anuy, yBe-
JIMYUBas MAHCHl TOTO, YTO JUAUPYIOMIUHI MIPOEKT MONYIUT abCOTIOTHOE KOHKY-
PEHTHOE NIPEeNMYIIECTBO aKe B CIy4ae He CaMOro OBICTPOro B3JIETA.

HackonbKo KpymnHbiM OyAeT camblil MePCMEKTUBHDBIN MPOEKT?

HekoTopble IyTH HOSABJIEHUs CBEpXpa3yMa TpPeOYIOT 3HAUUTENbHBIX PECYPCOB
U II03TOMY, CKOpee Bcero, 6yAyT peasn30BaHBl B PAMKaX KPYIIHBIX, XOPOIIO
duHAHCUPYEMBIX IPOEKTOB. Hanpumep, A1 MOTHON SMYIALMN T'OJIOBHOTO MO3Ta
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noTpebyeTcs 60JbIION Pa3sHOMJIAHOBHIN MPOQECCUOHANbHBINA ONBIT M Pa3HO-
obpasHoe obopyzoBaHUe. BroIOruYecKoe yaydllieHe NHTEIEKTYaIbHbIX CIIO-
cobHOCTEeH ¥ HEMPOKOMITbIOTEPHBIE MHTEPDEMCH TaK)Ke CUIBHO 3aBUCAT OT Ma-
TepHuasbHOTo pakTopa. M XoTsa HebosbIas 6uoTexHOMOrHYecKas Gpupma crrocobHa
n300pecTy apy NpenaparoB, OZHAKO /I IOSBIEHU CBepxXpa3yMa (ecau Takoe
BOOOIIIe BO3MOXKHO, TOBOPSI O KOHKPETHBIX MeToJax) HaBepHsIKa morpebyercs
MHOT'0 U300peTeHull U SKCIIEPUMEHTOB, YTO BO3MOXKHO IIPHU MOAAEPIKKE IIeJI0TO
CeKTopa IIPOMBILIIIEHHOCTU U Xopollo ¢puHaHCHUpyeMol HallMOHAJIBHOHN Ipo-
rpaMMBlL. JlocTH)KeHre ypOBHA KOJJIEKTUBHOTO CBepXpasyMa 3a CYeT OBBIIIEHUA
3 dekTUBHOCTH OpPraHU3aIUH U ceTel MoTpebyeT elle Oojiee BECOMOTO BKJIaa
Y BOBJIeUeHUA OOIbIIEN YaCTU MUPOBOH SKOHOMUKHU.

TpyzHee Bcero oueHUTh NyTh VM. BO3MOXHEI pasHble BapUaHThL: OT KPYII-
HeWIel U conuaHeNel NccIe[0BaTeNbCKOM IIPOrPaMMBI 0 HEGOJIBIIIOHN I'PYTITTHI
crenuanucToB. Heab3s MCKIIOYATH Jjake CIleHApHUEB C yYacTUEM XaKepOB-
oavHoOueK. JIj1s1 co3anus 3apozsiiia VIV MoryT moTpeboBaThCs Uer U aJrOPUT-
MBI, KOTOpPbIe OYAYT pa3pabaThiBaTh JIyYIIKe IPeCTaBUTETN MUPOBOT'O HAYYHOTO
coobIrecTBa Ha IPOTHKEHUN HECKONBKUX JECATUIETHH. IIpy 3TOM mocie HAA
pelaroas forajka OCEHUT OJHOTO YesioBeKa NN HeCKONIbKUX Jo/lelt — 1 OHU
CMOTYT CBECTH BCe BOeANHO. JIJIs1 OHUX TUIIOB apXUTEKTYphl VI TOT clieHapuii
6osiee BeposATeH, [Jid Ipyrux — MeHee. CucTeMa U3 6O0JIBIIOro KOJTHUYEeCTBA MO-
OyJeH, KaXKABIN U3 KOTOPBIX HY>KHO 3a60T/IIMBO HACTpauBaTh U GaIaHCUPOBATh
1151 3bPeKTUBHON COBMECTHOM paboThl, a 3aTEM TIIATENbHO 3arpy»KaTh WHAU-
BU/IyaJIbHO pa3paboTaHHBIM KOTHUTUBHBIM KOHTEHTOM, CKOpee BCero, MoTpebyeT
peanusanuu B paMKax O4eHb KpyInHoro Inpoekrta. Eciau 3apozeiin MV MmoxeT
OBITH IIPOCTOM CUCTEMOH, [JIs1 CTPOUTENIBCTBA KOTOPOM HYKHO COOJIFOCTHU JIUIIb
HECKOJIbKO OCHOBHBIX ITPaBUJI, TOTZIa OHA IO/ CUJIY HeOOJIBIION KOMaH/Ie U JaXe
y4eHOMY-OJUHOYKe. BEpOATHOCTH TOTO, YTO NOCAeAHUN IPOPHIB OyZeT ceaH
B paMKaX MaJIEHbKOT'O [IPOEKTA, BO3PaCTaeT, eCIM OOJIblIas 4acTh IPOHAEeHHOTO
paHee IyTH OCBelajach B OTKPBITHIX UCTOYHUKAX WJIM peajn3oBaHa B BUJE
MIPOTPpaMMHOTO 0becriedeHUs C OTKPBITHIM KOZOM.

Hy»XHO pa3zensaTh ABa Bompoca: 1) HaCKOJbKO KPYIHBIM JOJKeH OBITh MIPO-
€KT, B paMKaxX KOTOPOI'o co3daemcsi cUCTeMa; 2) HACKOJIbKO OOJIBIION AOMKHA
OBITH I'pyIIIa, KOTOpasg KOHMpoupyem, 6yZeT U co3ZlaHa CUCTeMa, U eCJIu Ja,
TO KaK U Korga. ATOMHYI0 60MOy co3ZaBao MHOXKECTBO YUEHbIX U NH)KEHEPOB.
(MakcumasbHOE YKCJIO YYaCTHHUKOB MaHX3TTEHCKOrO IIPOEKTa JZOCTUTajo CTa
TPUAIATU THICAY YeJIOBEK, OOJBIIYIO YaCTh UX COCTABJIAIU TEXHUYECKHE
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paboTHuKH?®.) OIHAKO U YYEHBIX, U MHKEHEPOB, U KOHCTPYKTOPOB, U CTPOUTEIEH
KOHTPOJIMPOBaJIO TpaBUTENbCTBO CIIIA, B KOHEYHOM CYETE MOAOTUETHOE aMEPH-
KaHCKUM u3bupaTessiM, COCTaB/IABIIUNM B TO BpPeMS IIPUMEPHO OAHY AECATYIO
YacThb BCEro HaceJeHus Mupa.

Cucrema KOHTPOJIA

YauTEIBasg Ype3BbIYaHYIO BaXKHOCTH TAKOT'0 BOIIPOCA, KaK IOSIBIEHUE CBEPX-
pasyMa, C TOYKY 3peHHs roCcyAapCTBEHHOM 6€30I1acHOCTH, ITPaBUTEIbCTBA, CKOpee
Bcero, OyZyT cTapaTbcA HAIMOHAJIWU3UPOBATH 060 peanusyromuiica Ha UX
TepPPUTOPUU IPOEKT, KOTOPHIN, 10 UX MHEHUIO, OKaXXKeTCs OJIM30K K CTaLUU
B3JieTa. MoI[HEBIe TOCYy[apCTBa MOTYT TaK»Ke IMBITAaThCs IIPUCBOUTH IPOEKTHI, Ha-
yaTele B APYTUX CTPaHaX, — MOCPEACTBOM LIMUOHAXKA, KPaXXU, MOXUIIEHU
JIoJiell, B3ATOK, BOEHHBIX ONEpaIiil WM MHBIX AOCTYIIHBIX UM cpecTB. Eciu
He TIOJIYYUTCS MPUCBOUTD, OYAYT CTapaTbCsd YHUUYTOXUTH UX, OCOOEHHO €CIu
CTPaHBI, TZIe OHU PEATUIYIOTCS, HECTTOCOOHBI 3P PEKTUBHO 3aIUTHUTD cebsi. Eciu
K MOMEHTY, KOT/ZIa B3JIET OKa)XeTCs Hen36eKHbBIM, JOCTaTOYHO OKPEIHYT 00IIle-
MHPOBBIE CTPYKTYPHI YIIPAaBIeHUs, MOXKET OKa3aThCsl, YTO MHOroobeIaromme
MPOEKTHI OYAYT B3ATHI IO/ MEXAYHAPOAHBIA KOHTPOJb.

Ba)xHO, OZIHAKO, CMOTYT JIM HallMOHAJIbHbBIE MU MeXAYHApOAHBIE OPTaHBI
3aMeTUTh pHOIIKalolleecs B3PEIBHOE Pa3BUTHE UCKYCCTBEHHOT'O MHTEJJIEKTA.
[Toka HemoxoKe, YTOOBI CIIELCTYKOBI YAEIN KaKOe-TO BHUMaHNe MOTeHIINaTbHO
VCIIEITHBIM ITPOeKTaM B 06s1acT pa3paboTok V%, MOXHO MPEATION0XUTD, YTO
He /JieJlal0T OHM 3TOTO B CHJIY IIMPOKO PacHpOCTPAaHEHHOIO MHEHWA, OyATO
y B3PBIBHOTO Da3BUTHUSA HeT HUKAKUX NepCIeKTuB. Ecau Korga-Hubyab cpeau
BeZyIINX YIeHBIX BO3HUKHET II0JTHOE coIvIacue 110 pobieMe cBepxpa3yMa U of-
HaXXZBl BCe IPY?KHO 3aABAT, YTO OH BOT-BOT ITOSABUTCS, — TOT/ZIa, BEPOATHO, OCHOB-
Hble pa3BeZIKU MUPa BO3BMYT I10/] CBOe HabIro/leHre HayYHbIe KOJIEKTUBEL U OT-
JIeJTbHBIX UCCIeZIOBATe e, yUaCcTBYIOUIUX B paboTax 1Mo STUM HAaTpPaBIEHUSIM.
[Mocsie vero 0060 MPOEKT, CITOCOOHBIN TTOKAa3aTh 3aMETHBIN ITPOrPecc, MOXKET
OBbITH OUEHB OBICTPO HAIIMOHATN3UPOBaH. ECIIM TOUTUYECKYE SITUTH IOCYUTAIOT,
YTO PUCK CIIUIIKOM BEJIUK, YACTHBIE YCUIUSA B COOTBETCTBYIOUTUX 00JIACTSIX MOTYT
MOABEPTHY THCS PETYIUPOBAHUIO UIU OyZyT BOBCE 3aIPEIEHBL.

HackosbKO CJI0’KHO OpraHM30BaTh TaKylo CUCTEMY KOHTposA? 3azada o6-
JIETYUTCS, eC/IU IIPUCMATPUBATh TOJBKO 3a JHZepaMu. B aToMm ciydae MoOeT
0Ka3aThCs IOCTATOUHBIM HAOJIOAATH JIUIIb 32 HECKOJTbKUMHU IMTPOEKTaMU, JIyIlie
Bcero obecrneyeHHBIMU pecypcaMu. ECiu I[eb COCTOUT B TOM, YTOOBI IIpesoT-
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BpaTUTh MIPOBe/ieHNE NI0OBIX paboT (KaKk MUHUMYM 3a IIpeZielaMy CIIeI[UaJlbHO
0Z06pEeHHBIX OPraHU3aNui), TOTAA CJIeXKKa JOoKHA OBITh 60JIee TOTATBHOM, BEZlb
OIIpe/IeJIEHHOTO MpoTpecca COCOOGHBI JOOUTHCA ZjaXke HeOOJbIINE KOMaH/ bl
U OTZAeJbHbIe UCCIeJOBATENH.

ByzeT slerde KOHTPOJIMPOBATD IPOEKTHI, TPeOyIoN[re 3HAYUTEIbHOT0 06'beMa
MaTepUaTbHBIX PECypCoB, KaK B Caydae MOJHON 3MYJAIUU TOJIOBHOTO MO3ra.
HamnpoTus, TpyZHee MOAZAIOTCA KOHTPOJIO HCCaesoBaHusA B obmactu VU, mo-
CKOJIBKY /ISl HUX HY’K€EH JINIIIb KOMIIBIOTED, a TAKXKE Py4YKa U JIUCT OyMaru — C UxX
MIOMOIIIBI0O BeAYTCA HAONIOZEHUS U JealoTCs TeOpeTUYeCKUe BBIKJIAJKH.
Ho u B 5TOM cirydae HEC/IOKHO BBIABUTH Haubosiee TATaHTIUBHIX YIEHBIX C Ce-
PBE3HBIMU JIOJTOCPOYHBIMU 3aMbIciaMu B obsacTu VIW. O6GBIYHO TaKue JIIOAU
OCTaBJIAIOT BUAVMEIE CJeZbl: MyOIMKaUy HAyYHbIX paboT; yyacTrue B KOHbe-
PEHIMAX; KOMMEHTapUuMu B UHTepHeT-popyMax; IpeMUN U JUIJIOMBl BeJyIINX
opraHusanuii B 06acTH KOMITBIOTEPHBIX HayK. VcciezoBareny, Kak MpaBuio,
MyOJIMYHO OOMIAIOTCSA APYT C APYroM Ha MpodecCHOHaJIbHOM YPOBHE, YTO IO-
3BOJIAET UAEHTUULIMPOBATH UX, COCTABUB COI[UANbHBIN rpad.

CioxHee 6yzeT 00HAPYKUTb IPOEKTHI, M3HAYATBHO IIPEAIoaralomiye CeKpeT-
HOCTb. B KauecTBe UX HTMPMBI MOXKET BBICTYIIATh U/esl pa3paboTKU KaKoro-HUuby b
obpraHoro I10%. U TONBKO TUIATENbHBIN aHAIN3 KOZA IO3BOJUT PACKPHITH HC-
TUHHYIO CYyIIHOCTB ITPO6JIeM, Ha/J, KOTOPBIMU TPYAATCSA IPOrPaMMUCTHL Takoi
aHaIu3 NoTpebyeT IPUBJIeUYeHN A OOTBIIOTO YHUCIA OY€Hb KBATUPUITUPOBAHHBIX
U OYeHb OIBITHHIX CHEIHaJNCTOB, IO3TOMY BPAZ JIU MOJYUYUTCA JOCKOHAIBHO
WCCIIeJ0BATh BCe MOZPsAA. B Takoro pozia HabMOAeHUAX 3a/1a9y CEPbEe3HO 00JIErIUT
TIOSIBJIEHVE HOBEUITNX TEXHOJIOTUHM, BPO/le MCIIOIb30BAHUA eTEKTOPOB JIXKU>.

EcTpb eme ofHa IpUYKHA, IO KOTOPOI rocyzapcTBa MOTYT He CIIPaBUTHCA
C BBIIBJIEHUEM MHOT'0O0EIaroNUX IPOEKTOB, TOCKOJbKY HEKOTOPhIE Hay4YHbIE
Y TeXHUYeCKHe OTKPBITHUSA, B IPUHIUIIE, TPYAHO IPOTHO3UPOBaTh. CKOpee BCero,
3TO OTHOCHUTCS K MCCIEA0BAHUAM B obsacTu UV, MOCKOIBKY PEBOIOIUOHHBIM
M3MEeHEeHUAM B KOMITBIOTEPHOM MOZEJUPOBAHUU Mo3ra OyzeT Ipe/IiecTBOBATh
1iesiasi cepysl yCIeUHbIX SKCIIePUMEHTOB.

B0O3MOXXHO, YTO IPUCYIIHE CIENCTYKO0aM U IIPOYUM TOCYZapCTBEHHBIM HH-
CTUTYTaM GIOPOKpaTHYeCKHe HETIOBOPOTINBOCTh U HET'MOKOCTD He TI03BOJIAT UM
pacro3HaTh 3HAYUMOCTb HEKOTOPBIX JOCTHKEHUN — OYEBUHYIO JiA podec-
CHUOHAJIOB.

Oco6eHHO BBICOKMM MOKET OKa3aThCsA 6bapbep Ha MyTU 0QUIIHATBHOTO TIPH-
3HAHUA BO3MOXXHOCTU B3PHIBHOT'O PAa3BUTHUS UHTEJJIEKTA. BIIOJIHE AOMyCTHUMO,
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YTO 3TOT BOIIPOC CTAHET KaTaJU3aTOPOM PEJUTHO3HBIX ¥ MOJUTHYECKUX Pa3-
HOTJIACUHM M B UTOTE B HEKOTOPHIX CTPaHAaX MPeBpaTUTCA B Taby A obuiu-
aJbHBIX Jull. Bojiee TOro, TeMy B3PHIBHOTO Pa3BUTHA HAUYHYT acCOLMHMPOBATH
C AUCKPEAUTHPOBABIINMH cebsI TIEPCOHAXKAMMU, LIIapJaTaHaMU U TyCTO3BOHAMH,
B pe3yJIbTaTe Yero ee HaYHyT n3beraThb yBaXkaeMble yueHble U MOJUTUKU. (B mep-
BOI TJIaBe BHI y)Ke YUTaIu 0 Mofo6HOM 3¢ddeKTe, Korga HeUTo moJobHOe CIIy-
4ajoch y)Ke MUHUMYM [Ba)Kbl — BCIIOMHUTE [IBE «3UMbI UCKYCCTBEHHOTO
WHTeJJIeKTa».) K 3Toi KaMIaHuu JUCKpeAUTALNY 0053aTeTbHO IPUCOEANHATCS
JIOGOUCTHI, He JKeJalolye, YTOOBl Ha BHITOAHOE /ieo Oblia GpollieHa TEHD I0-
ZIO3PEHU, U COOOIIECTBA YUEHBIX, TOTOBBIX BHIIIBBIPHYTH U3 CBOUX PSI/IOB JIIO-
60r0, KTO OCMEJIUTCA O3BYYUTh COOCTBEHHBIE OMACEHUs IO MOBOAY «3aMopa-
)KUBaHUSA» CTOJb BaXXHOU TpPOOJIEMBI U TOCJAEACTBUN 3TOrO s CaMOU
HayKuZ.

VTak, MOJHOTO MOpPaXKEHUs CIIECAYKO B TOM BOIIPOCE UCKIIOUATh HEJTh3S.
Ocob6eHHO BHICOKA €TI0 BEPOSTHOCTD, €CJIN KaKoe-TH00 CyAbOOHOCHOE OTKPBITHE
MpOU30HAeT B GnrkalinieM 6yayIeM, IIoKa TeMa ellle He PUBJIEKIa BHUMaHUS
IIUPOKOH 0b6IiecTBeHHOCTH. HO Zlaske eciu CrielUasucThl pa3BeblBaTeIbHBIX
yIIpaBIeHUH BCe MOHUMAIOT [IPABUJIBHO, MTOJUTUKU MPOCTO OTMAXHYTCSA OT UX
COBETOB. 3HaeTe JIU BhI, UTO 3aMyCK MaHX3TTEHCKOTO MPOEKTa MOTpeboBas 6yk-
BaJIbHO HEYeJOBEUYEeCKUX YCUJINM, MPEeANPUHATHIX HECKOIbKUMU PpU3NKAMU-
MPOBUAIIAMHY, CPeAU KOTOPhIX Obir Mapk OnudaHT u Jleo Cunaps — UMEHHO
nocieAHUH yrpocut FOaxxuHa Buraepa, 4To6bl TOT yoeaun AnbbepTa DAHIITEH-
Ha, YTOOBI TOT TOATMCAJ TUCHMO C LIeIbI0 YoeauTh npe3uzaenTta CIIA ®pankinHa
Py3BesibTa 06paTUTh BHUMaHUE Ha 3Ty pobsieMmy? U faske korga MaHX3TTEHCKUN
MIPOEKT IIIeJ OJTHBIM X0J0M, U Py3BesbT, ¥ moToM 'appu TpyMeH COMHEBAHUCh
B €ro HeoOXOJUMOCTU U CKENTUYECKU OTHOCUJIKUCH K BO3MOKHOCTHU €ro
OCYIIECTBIEHUS.

XOpOLIIO 3TO WJIH IIJIOXO0, HO, CKOPEee BCEro, HEOOIBIUINM TPyTIIIaM SHTY3UaCTOB
6yZieT TPy HO MOBJIUATH HA MOCJIE/ICTBUS CO3ZIaHUs UCKYCCTBEHHOT'O MHTEJIEKTA,
€CJTM B DTOM HalpaBJIeHUU HAYHYT aKTUBHO ZIeMCTBOBATh KPYIIHbIE UT'POKH,
BKJIFOYas rocyzapcTBa. Takum 06pa3oM, MOBIUATH HA CHU)KEHME 00IIero ypOBHs
PHCKa /IJI YeJIOBEYECTBA B PE3yJbTaTe B3PHIBHOTO Pa3BUTHUA HUCKYCCTBEHHOTO
VMHTEJJIEKTAa aKTUBUCTHI, BEPOSITHO, CMOTYT B IBYX CIy4asiX: €CJIU TSIKEJTOBECH
OCTaHYTCs B CTOPOHE OT IIPOIL[ECCA U €CJIU HAa PAHHUX CTAJUAX aKTUBUCTHI CMOTY T
OTIpEe/IeNIUTD, TAIE, KOT/A, KaK ¥ KaK¥e HMEHHO KPYITHbIE UTPOKH BCTYIIAT B UTDY.
[ToaTOMY TeM, KTO Kejaj Obl COXPaHUTH 3a COOON MaKCHMaIbHOE BIUSHUE,
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cJlelyeT COCPeJOTOYUTh CUJIBI Ha THIATENbHOM IJIAHUPOBAHUU CBOUX JeHCTBUM
10 CaMOT'0 KOHIIA, IaYKe TIPU TIOHMMaHWH BHICOKOM BEPOSTHOCTH CIIEHAPUS, TI0 KO-
TOPOMY B KOHEYHOM CYeTe KPyIIHbIe UTPOKHU Bce 3abepyT cebe.

MexayHapoaHOE COTPYAHUYECTBO

KoopzauHanuus Ha MeXX/[yHapOJHOM YPOBHeE 6oJiee BEPOATHA, ECJIU OYYT CUJIb-
HBI HTHCTUTYTHI OOIIEMIPOBOTO yIIpaBieHus. Ee MaHCh yBETUYIUT KaK IIHPOKOe
IIpU3HaHNe caMoro $GakTa, YTO B3PBIBHOE PA3BUTHE NCKYCCTBEHHOI'O MHTEJIEKTA
JeNCTBUTEIBHO MOXKET UMETh MECTO, TaK M MHEHUE, OYATO AeHCTBEHHOE HAbTIO-
JiIeHNe 3a BCeMU Cepbe3HBIMU NIPOEKTaMU BIIOJIHEe peanusyeMo. [lociennee npes-
TI0JIOXKeHMe, KaK MBI yKe BU/leJId, BeCbMa COMHUTEIbHO, OJHAKO MeX/[yHapOoJHOe
COTPYZHUYECTBO BCE-TAKU OCYIIECTBUMO. CTPaHBI CIIOCOOHEI OO BEAUHATHCS IS
MIOA/IEP’KKY COBMECTHBIX pa3paboTOK. EC/IM y TaKUX MIPOEKTOB /IOCTATOYHO pe-
CYPCOB, IOABJAIOTCA OTINYHBIE IEPCIIEKTUBBI, YTO OHU NIEPBBIMU JJOCTUTHYT 1I€JIH,
0COOEHHO ecIM KOHKYPEeHTHI WJIN JINIIEHbI KPENKON MaTephaabHON 6a3bl, WIn
BBIHY>K/IEHBI BECTU CBOU Pa3pabOTKU B YCIOBUAX CEKPETHOCTH.

VI3BeCTHHI MpelefeHThl YCIEeITHOr0 KPYITHOMACIITAOHOTO MeXX/IyHAapOZHOTO
HAY4YHOI'0 COTPYAHUYECTBA, TaKHUe KaK IIPOEKT CO3Z,aHMA U dKCIUTyaTanuu Mexay-
HapOZHON KOCMHYECKOH CTaHLIUH, NCC/Ie/IoOBaHUA reHoMa 4YesoBeka U bosbiioro
aZ[poHHOro Kosutanzepa®*. OZHAKO OCHOBHBIM MOTHBOM /JISl COTPYAHUYECTBA
BO BCEX OTHUX NMPOEKTaX OBIJIO pa3zesieHue 3aTpat Ha HuX. (B ciayuae MKC Ba)kHOH
1IeJIbio OBLIO TaK)Ke Pa3BUTHE MapTHepcTBa Mexxay Poccueit u CIITA*.)) HamHoro
TpyZHee paboTaTh B TECHOM COTPYZHUYECTBE HaJ MPOEKTaMH, KOTOPbIe BaXKHBI
C TOYKU 3peHus 6e3omacHoCTH. Eciu cTpaHa CYuTaeT, YTO CIOCOOHA JOCTUY IEJIH
CaMOCTOSITEIBHO, Y Hee BOBHUKHET OOJIBIION CO6JIa3H JABUTaThCA 110 3TOMY IyTH
6e3 mapTHepoB. Elle o/Ha MPUYMHA YKJIOHUTHCS OT YIaCTUSI B MEXKIYHAPOJHOM
COTPYAHUYECTBE — CTPaAX, YTO KTO-TO U3 ITAPTHEPOB BOCIIOIb3YeTCs OOIIMMU
nzesMHU 715 YCKOPEeHUs CBOero TalfHo peasnn3yeMoro HallOHaJIbHOTO IIaHa.

TakuM 06pa3oM, YTOOBI HA4aTh MeX/yHAPOAHBIHN IPOEKT, IPUAETCS PellaTh
cepbe3Hble IPO6JIEMBI C 6e30IIaCHOCTHI0, KPOME TOTO, TOTPEOyeTCs 3HAYUTENbHOE
ZIOBEpUEe ero YIaCTHUKOB JPYT K APYTY U BPeMs, YTOOBI 3TO ZOBEPHE BO3HUKIIO.
BcnioMHUTe, 4TO la’ke B YCJIOBUAX MOTeNIeHUs oTHoIIeHU Mmexay CIIIA u CCCP,
BO BpeMeHa Muxausa 'op6aueBa, YCUIHSA [0 CHIKEHUIO KOJTUYECTBA BOOPYIKe-
HUI — KOTOpoe OBbLIO B MHTepecax 000MX rocyZapcTB — JaBajyd He OYeHb 3a-
METHBIH pe3ynbraT. [opbayeB CTPeMUIICS K PE3KOMY CHIKEHUIO 3aTIacOB A€PHOTO
OpYXUs, HO NePeroBOPHl 3aCTOMOPUJINCH U3-32 MPOOIEMEBl «3BE€3ZHBIX BOMH»
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Ponanbza PeliraHa, TO eCTh CTpaTernveckoii o6opoHHol mHuimatussl (CON),
IIPOTUB peainu3anyu KOTOpol akTUBHO BrIcTynal Kpemss. Ha BeTpede B Bepxax
B PelixpaBuke B 1986 rozy Peiiran BbICTynuJ c npeznoxeHuem, uyto CIIA mo-
npenutcs ¢ CCCP TeXHOJIOTHeEl, Jie)Kallleil B OCHOBE TPOrpaMMBbI, TAKUM 06pa3oM,
06e cTpaHBI MOIJIM ObI MOJMYYUTh 3aUIUTY OT CAYYAHHBIX IIYCKOB U HaNaZleHU
CO CTOPOHBHI 60JIee MEKUX CTPaH, CIIOCOOHBIX CO3AaTh sAepHOe opyKue. OfHAKO
T'opbaveBa 3TO B3aMOBBITOZHOE MpeAJIOXKeHNE He yeTpousio. COrslacuThCS Ha He-
ro, 110 €0 MHEHUI0, ObLIO ObI OIIMOKOM, ITpU 3TOM ['opbayeB He PUHSJI BO BHU-
MaHUe, 4TO AMepuKa 6bl1a roToBa nogeauThbes ¢ CoBeTckuM COI030M ILIOJaMU
yJIBTPAcOBPEMEHHBIX BOEHHBIX Pa3paboTOK B TO BpeMsd, KOTJa I0J 3alpeToM
6n11a iepezada CCCP faske TEXHOMOTHI MallMHHOTO foeHuA . TpyAHO cKa3aTh,
OBLT M NCKpeHeH PeliraH B CBOEM ILIeAPOM MpeJIoKeHUH COTPYAHUYECTBA APY-
rofl cBepxJep:KaBe, HO ZJOJIrOe B3aUMHOE HeJoBepue He M03BOIMIO ['opbaueBy
IIPUHATH ero Jap.

Jlerye coTpyAHUYaTh, OyAy4IU COIO3HUKAaMH, HO U B TAKOM CJIydae He Bcerga
yZaeTcs aBTOMaTU4YeCKHU Z0OUThCS JoBepHs. Bo BpeMeHa BTopoil MUPOBOi1 BOMHEI
CoBetckuii Coro3 u CoeuHeHHbIE IIITaThl BMecTe 60POIHCH C OOIIUM Bparom —
HanucTckoi I'epmanueni, — u TeM He MeHee CIIIA ckpbIBajy OT COIO3HUKA CBOE
HaMepeHUe COo3JaTh aTOMHYI0 60M6y. B MaHX3TTEHCKOM IIPOEKTe OHU COTPYA-
Hu4yanu ¢ Benrmkobputanmeid u Kanazoir*?. TouHo Tak ke BemukoOpuraHusd
ytauBaja oT CCCP, UTO ee yUeHBIM yAaJ0Ch PACKPHITh CEKPET HEMEIKOTro minudpa
«DHUTMa», HO MOAEJUIach 3TUM — IpaBza, He cpady — c¢ CIIIA®*. BeiBoz Ha-
MpalIuBaeTcs caM coOOoM: pex/e YeM JyMaTh 0 MeXKAYHAPOJHOM COTPYAHUYE-
cTBe B paboTe Ha/l TEXHOJIOTUAMU, UMEIOIINMU KPUTHIECKU OOIbIIOE 3HAaUeHIEe
JJ1s1 HallMOHAJIBHOM 6e30IacHOCTH, HeOOX0JUMO ITOCTPOUTH OJIM3KHE U JOBEPU-
TeJIbHble OTHOIIEHUA MeX/AY CTpaHaMU.

K Bompocy o xesaTeJbHOCTU U BO3MOXXHOCTU MeXJyHapOoJHOI'0 COTPYAHU-
YeCcTBa B Pa3BUTUU TEXHOJIOTHUH MOBHIIIEHU UHTEJIEKTYaTbHBIX CIOCOOHOCTEH
MBI BepHeMcs B YeThIpHaALlaToH IiaBe.

OT peLatoLero NpenMyLecTBa — K CUHMIITOHY

CTaHeT JI1 MPOEKT, MOJyYUBIITUHN pellarllee CTPaTerndeckoe IPenMyIIecTBO,
HCIIOJTb30BaTh €To i1 GOPMHUPOBAHUSA CUHTITOHA?

BosbMeM 0BOTBHO G6M3KUM HcTopudeckuit anasor. CIIIA co3zanu szepHoe
opyxkue B 1945 rozy. OTo OblIa eIMHCTBEHHAA i/IepHAsi MOIIb Ha IJIAHETE BIIOTh
o 1949 roza, xorga atomuas 6omb6a mosBusack B CCCP. 3a 3TOT BpeMeHHOM
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IIPOMEKYTOK, U Jjake 4y Th Aosblle, CoeArHeHHBIe [IITaThl MOIVIM UMETh — UJIN
OBLTH B COCTOSTHUU 00ecreunTh cebe — pelrarlnee BOEHHOE MPEUMYIIECTBO.

Teoperndecku CIIA MOININ KCIIONb30BaTh CBOIO MOHOIIOJIMIO AJIfl CO3ZaHUA
cuHrITOHa. OWH U3 MyTeHl ZOOUTHCA 3TOr0 — OPOCUTH BCe Ha CO3AaHUE sAep-
HOTO apceHasa, a 3aTeM yIpoXkaTh HaHeceHHeM (a eciu oTpebyeTcs, IPUBECTH
yI'po3y B IEHUCTBUE) aTOMHOTI'O yapa JJIf IUKBUAAIIUY TPOMBIIIIIEHHBIX BO3MOX-
HOCTel 10 3aIllyCKy IpOorpaMMbI pa3paboTKU aHaJIOTHYHOTO opyxus B CCCP
u o601 Apyroi cTpaHe MUpa, KOTOpas PelIuT ero co3/AaTh.

Bojee NO3UTUBHBIM, U TOXKE BIIOJIHE OCYIIeCTBUMBIH, clleHapuil — UCIIOJb-
30BaTh CBOMH sZIepHBIH TOTEHIMAJ B Ka4eCTBE KO3BIPA C IIeJIbI0 JOOUTHCS CO3ZIaHUA
MOIIIHOT'O MeXXYHapOAHOTO MPaBUTEILCTBA, cBoero poga OOH 6e3 mpaBa BeTo,
obJaziatoIero A1epHOM MOHOIIOINEH U 06Ie4eHHOT'O IIPaBaMU IIPeANPUHIMATh
JI06bIe HeOOXOAMBIe ZIeFCTBYA /1A IPeOTBPALlleHUsA ero IPOU3BO/CTBA 060
CTPaHOM MUpa B COOCTBEHHBIX IIEJIAX.

B Te BpeMeHa 3ByYasiu PEAJIOKEHUA UATH 060uMU myTsAMu. XKecTKUi moa-
XOZI, IpeIoaraoniiii HaHeceHHe YIIpeKAalollero /epHoro yZapa Uil yrpo3y
ero HaHeceHUs, IOZJAepKalu TaKue M3BeCTHble UHTe/JIeKTyaslbl, Kak bepTpaH
Paccen (kcTaTu, OpUTAHCKUIM MaTeMaTUK U ¢punocod 10 3TOro 3aHUMAJ aHTH-
BOEHHYIO [TO3UIINIO, /Ia ¥ IOTOM Ha IIPOTAXKEHUH AeCATKOB JIeT y4acTBOBaJI B KaM-
[IaHUAX 32 AlepHoe pasopyskeHue) u JIxxoH o HelimaH (amepuKaHCKUN MaTe-
MaTUK U GU3NUK, KpPOME TOTO YTO OBLT OJHUM U3 CO3ZaTesell TEOPUU UTP, CTa
apXUTEKTOPOM siflepHo# cTpareruu CIIIA)%.

OpHako mpezJarajicsa U MO3UTUBHBIN CIleHapUil — B BU/e IIPeJI0KeHHOT0
CIIIA B 1946 rozy miaHa bapyxa. B pamkax 3Tolf mporpaMMBbl II0 pPa3BUTUIO
COTPYAHHWYECTBA B MMPHOM HCIIOJBb30BaHUU aToMa Iipejrnosaranock, yTo CIIA
OTKaXXyTCs OT CBOE BpeMeHHOH sZiepHOH MOHOIoNNH. JIo6bI4a ypaHa v TOpUs
JI0J>KHA ObLTa OBITH IEpejaHa MoJ KOHTPOIb ATEHTCTBA 10 aTOMHBIM pa3paboT-
KaM — MEX/YHapOAHOTO areHTCTBa, KOTOPOe JAeWCTBOBANIO ObI TOJ 3TUA0H
Opranusainuu O6beguHeHHBIX Hanuii (OOH). IIpezasiokeHue NpeAIonaraio
OTKa3 IIOCTOAHHBIX 4leHOB CoBera besonacHocT OOH oT nipaBa BeTO B BOIIPO-
cax, IMeIOUIVX OTHOIIeHWE K SIZIEPHOMY OPY’KHIO, YTOOBI HUKTO U3 HUX He MOT
HapyUIUTh COTJIAIIEHUSA U IPU 3TOM M30eXaTh HaKa3aHUs, BOCIIOIb30BaBIIUChH
cBOoMM TIpaBoM BeT0*. CTanuH, MOHAB, 4TO CoBeTckuil COIO3 M €r0 COIO3HUKU
MOT'yT JIerKO OKa3aThcA B MeHbIINHCTBe U B CoBeTe be3onacHocTy, u ['eHepaib-
Holi Accambiiee, 3TO peJIOKeHUE OTBePr. MeXAy OBIBIIMMU COIO3HUKAMU
B X0Zie BTopo#i MUPOBOI BOWHBI CIyCTHJIAaCh aTMocdepa MoJ03PUTETbHOCTU
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Y B3aMMHOTrO HeJoBepHs, KOTOpas I03)Ke IIpuBesa K XO0JOAHOW BolHe. Kak
U NIpeZicKa3blBajyd MHOTHeE, Hadyalach JOPOroCcToAmllasA U Ype3BhlUYaliHO onacHas
TOHKa BOOPYKeHUM.

EcTb MHOXeCTBO $HaKTOPOB, KOTOPBIE MOTYT OKa3bIBaTh BAUSHUE Ha JIOOO0M
yIpaBJIAeMbIH JTIOAbMU UHCTUTYT, JOOUBIINICA PeNIaloniero CTpaTerndeckoro
MIpeuMYIIEeCTBa, U IMOMelaTh eMy B pOpPMHUPOBAHUU CUHIJITOHA. [lepedmncium
HEKOTOpHIE U3 HUX: arperupoBaHHas GQYHKIUS I0JIe3HOCTH; IPaBUIa IPUHATU
pellleHN#, He MAaKCHUMU3UPYIOIINE BEIUTPHIIIL; HEpa3beprxa 1 HeOI pejeIEHHOCTh;
mpo6JIeMBI ¢ KOOpAWHAIINEH IeACTBUI; BEICOKUE 3aTPATHI, CBSI3aHHBIE C OCYIIECT-
BJIEHUEM KOHTPOJISA. Ho Kak OBITh B CUTyaIluH, KOT/a Pellaoliee CTpaTernieckKoe
IIpenMyIIecTBO MoaydaeT He YeJoBedecKas opraHu3anus, a nudpoas AeucTByIo-
Imas CUia, MyCTh aXke CBepXpasyMHasn? ByayT v nepedncieHHbIe BhIIIE GaKTOPHI
CTOJIb )K€ IeUCTBEHHBIM CPeZiCTBOM yZAepKaHuA VIV oT IONBITKYU YTBEPAUTH CBOIO
BJIacTh? PaccMOTPHM KOPOTKO Ka)KABIM M3 HUX U NIpeZACTaBUM, KaK OHU MOTYT
IIOBJIUATH Ha CUTYyaLMIO.

OOBIYHO IPEATIOUTEHU S JIIOAEH U OpraHU3allnid, yIIPaBJIIeMbIX TIOAbMU, B OT-
HOIIIEHUU PecypcoB He COBCeM TOYHO COOTBETCTBYIOT HEOIPaHUYEHHBIM arpe-
TUPOBAHHBIM QYyHKIMAM IIOJEe3HOCTH. YesloBeK, KaK IIPaBuUJjIo, He IOCTABUT BeCh
CBOM KaIlUTaJl, ec/IU IIaHCHl y/IBOUThH ero — MAThAecAT Ha HAThJecAT. CTpaHa,
CKOpee Bcero, He IOM/eT Ha PUCK ITOTePATDh BCIO CBOIO TEPPUTOPUIO paAu AecH-
TUIIPOILIEHTHOU BepOATHOCTU YBEJIWYUTH €e B JecATb pa3. U Aad oTAenbHBIX
JIIOJIEN, Y ZIJISI IPABUTENBCTB JEWCTBYET IIPaBUJIO YOBIBAKOIEN OTAAYN OOJTBIITHH-
CTBa MepEMEeHHBIX pecypcoB. OHAKO 3TO He 0013amesibHO OYAET IPUCYIIE HC-
KyccTBeHHBIM areHTaMm. (K mpob6sieme moTuBaruu MM Mbl BepHEMCS B MOCTIE-
Ayroouux riasax.) Takum o6pasom, MU ¢ 60:1b1iIei BEpOATHOCTBIO MOT OBl TOMTH
Ha PUCKOBaHHBIY IeiCTBUA, AAIOlINe eMY HeKOTOPBIE [IIAHCHI IOy YU Th KOHTPOJIb
HaJi MUPOM.

s nroziedt M yrpaBJisieMBIX JIIOAbMU OpTaHU3aLUN Tak)Ke XapaKTepeH Mpo-
Liecc IPUHATUA pellleHUH, He o pa3yMeBaloluil cTpeMIeHUA MaKCUMU3UPO-
BaTh QYHKIIMIO TIOJIe3HOCTU. Hampumep, MOT'YT OKa3bIBaTh BIAUAHUE TaKue 00-
CTOSITEJIBCTBA: IIPUPOJHAS CKIOHHOCTDb YeJOBeKa CTapaThCs M3beraTh PUCKa;
IIPUHLIUII pa3yMHOU JOCTaTOYHOCTH, IVIABHBIM KpUTepHeM KOTOPOI'o ABJIAETCA
IIOMCK Y IPUHATHE yJOBJIETBOPUTEIBHOI'0 BApUaHTa; HaJIM4YMe 3TUYeCKUX orpa-
HUYEeHUH, 3allpellaiolluX COBepLIaTh Olpe/ie/leHHble JelCTBHA He3aBUCHUMO
OT CTeTIeHH UX JKeJlaTeJbHOCTHU. [[puHIMaroIe peneH U JI0AU YacTo JeHCTBYIOT
Cc006pa3HO CBOUIM JIMYHBIM KaueCTBaM WU COI[UAIBHON POJIH, a HE CTPEMIIEHHIO
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MaKCUMHU3MPOBATh BEPOSATHOCTD AOCTUXKEHUA TON MaN nHOU Heau. U onsaty —
3TO He 06s13amenbHO OYZeT IPUCYIe UCKYCCTBEHHBIM areHTaM.

Me:xzy orpaHUYeHHBIMU QYHKITUAMY II0JIe3HOCTH, CKJIOHHOCTBIO K N30eraHuio
pUCKa W IpaBWIaMU MIPUHATUA pelleHUN, He MaKCUMU3UPYIOUUMYU BBIUTPHILI,
BO3MOXKHA CUHEPr'Hs, 0COOEHHO B YCJIOBUAX CTpaTernuecKod Hepa3bepuxu U He-
olpezieJIeHHOCTH. PeBoJonuy, Ja)ke JOOUBIIMECS ycllexa B U3MEHEHUH CyIIe-
CTBYIOIIETO TOPsAZKA Belllel, YacTO He IIPUHOCST Pe3ysbrara, Ha KOTOPHIN pac-
CUMTHIBAIN UX MHUIIMATOPHL. Kak mpaBuio, desoBeK Kak AeHCTByIoIlee JHUI0
OCTaHaBJIMBAETCS B HEPEUIUTETHHOCTH, €CIU IIpeAIoIaraeMble JeHCTBUA HEOO-
paTUMBI, HApyIIAIOT YCTOABIIKECS HOPMBI WJIN He MMEeIOT UCTOPUYECKUX Ipelie-
ZeHToB. CBepxpa3yMy KakK JAelCTBYIOIel crle CUTYalusa MOXKET IOKa3aThCs BIIOTHE
OZTHO3HAYHOM, U €T0 HE OCTAHOBUT HEOIIPeIeIEHHOCTD PE3y/IbTaTa, ECJIU OH PEIIUT
IIOTIBITATBCS BOCIIONB30BATHCSA CBOUM pelIAloIUM CTpaTernuyecKuM IpenumMylie-
CTBOM /IJIsl YKPEeIUIEHNs COOCTBEHHOTO TOCIIO/ICTBYIOIIETO TTOJIOKEHUS.

EIie oiHUM BayKHBIM GaKTOPOM, CIIOCOOHBIM IIPEMATCTBOBATD UCIIOIH30BAHUIO
TPYIIION JTIoZiel TOTeHIINaIbHOT'0 PEeLIaoIero CTpaTerun4eckoro IpeuMyIiecTBa,
SIBJIETCA MpobyieMa BHYTPEHHEH KOOPAVHAIIUY JEUCTBUH. YUaCTHUKY TaHHOTO
obIecTBa, MJIAHUPYIOILINE 3aXBATUTD BIACTb, IOXKHBI 6€CIIOKOUTHCS HE TOTHKO
0 BHEIIHUX Bparax, HO ¥ O BO3MOXXHOCTHU OKa3aThCs JKepTBAMHU BHYTPeHHeH
KOaJHMIIVH HeJoOpokenaTesel. Eciu TaliHoe cOOBIIEeCTBO COCTOUT U3 CTA YeJIOBEK
U WIECThAECAT U3 HUX, COCTABJIASA GONBUIMHCTBO, MOTYT IMEPEXBATUTDh BJIACTH
U JTUOIUTD U36MpaTesbHbIX [IPaB TeX, KTO He pasZiesseT UX MO3UIHUY, YTO OCTa-
HOBUT OT pacKoJia mobeguTeeii, B pe3yabTaTe KOTOPOTO TPUAIIATD AT YEJTOBEK
OTOABUHYT OT YIPaBJEHU OCTABIINXCSA ABAALATH IATH? A IOTOM U3 9TUX TPUJ-
LaTU MATU KaKWe-TO ABaJLaTh JUIIAT IIpaBa rojoca OCTATbHBIX IMATHAZAIATE?
Y KaxZoro yesoBeKa U3 UCXOAHOU COTHU eCTh BCe OCHOBAHUA 3all[UIIIATh Ollpe/e-
JIEHHBIE YCTOABIINECS HOPMBI U CTapaThCs He JOMYCTUTD O0IIIero xaoca, KOTOPHIN
BO3HUKHET B pe3yJbTare JI0O0I MOMBITKU U3MEHUTD CYIIECTBYIOMIUI 0bIe-
CTBEHHBIH ZIOTOBOP IPH ITOMOIIY OecliepeMOHHOTO 3axBara BiacTu. [Ipobiema
BHYTPEHHEH KOOpAWHAIIMKM HUKAKOTO OTHOIIeHU: K VIV He MMeeT, MOCKOJIbKY
OH BOILJIONIAET COOOM eIUHYIO A€HUCTBYIONYIO CHITYC.

Haxowner, ocraercsa Bonpoc usziepxkek. Jaxxe ecnu CoeauHeHHble [IITaTh
peImInch OBl UCIIOAB30BAaTh CBOIO AZEPHYI0 MOHOIIOJIHUIO IS YCTAHOBIEHUA
CUHIVITOHA, X 3aTPATHI OBLIH ObI OIPOMHEL. ECU yZianock 66 TOATIMCATD JOTOBOP
0 Tepejaye SEPHOTO OPY>KHU IOZ KOHTPOJIb pepOpPMUPOBAHHON U yCUIEHHON
OOH, 3Tu HU3Aep:XKU MOXKXHO ObLIO 6B MUHUMU3UPOBATh; HO B CJIyYae IMOIBITKH
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OKOHYAaTeJIbHO 3aBOE€BATh MUP, YIPOXKasa eMy A/lepHOM BOMHOH, IleHa — MOpaJb-
Has, SKOHOMHYECKas, IIOJIUTUYECKas U JeloBeuecKkass — OKa3ajach Obl HEMBIC-
JIUMO BBICOKOH /la)ke B YCJIOBHAX COXPAaHEHUs sZIepPHOW MOHOIOJWH. Bripodewm,
€CJIM TEXHOJIOTUYECKOE MMPEUMYIIIECTBO JAOBOJIBHO 3aMETHO, 3TY IIEHY MOXKHO
CHU3UTD. [IpeAIoNoKUM CIleHapUii, IO KOTOPOMY OJHO M3 roCyZiapcTB obiaZiaeT
HAaCTOJIbKO GOJIBIIINM TEXHOJIOTUYECKUM IIPEBOCXOCTBOM, YTO MOKET, OCTaBasICh
B ITOJIHOM 6€30I1aCHOCTH, Pa30pyKUTh BCe OCTaJbHBIE CTPAHBI OAHUM HaXKaTHUEM
KHOIIKY, TTpUYeM HUKTO He MOTHOHET U He OyZeT paHeH, a mpupoje u uHbpa-
CTPYKType He OyZieT HaHeCceHO HU MaJieiiIero yiep6a. B ciyyae Takoro mo4rtu
CKa30YHOT'0 TEXHOJIOTUYECKOTO ITPEBOCXO/CTBA Ues YIIPEXKAAIOIIEro yAapa Ka-
JKeTcsI Topaszo 6osiee co6Ia3HUTETHHOM. VK TpeAoNIoKUM ellfe 60j1ee BHICOKYIO
CTeleHb MPEBOCXO/CTBA, KOTOpasi MO3BOJUT IOCYAapCTBY-IUAEPY MOOYAUTD
OCTaJIbHbIe CTPaHbI CJIOXKHUTh OpY)KHe J0OPOBOJIBHO, HE yrpoXkas UM paspyliie-
HUEM, a IPOCTO YOeAUB GOJBITMHCTBO HaceJeHUs B MIPENMYIecTBax 00IIeMu-
POBOTO eIMHCTBA IIPU IIOMOIIIM Ype3BbIYaiiHO 3¢ PEKTUBHBIX PEKJIAMHBIX U MTPO-
maraHAUCTCKUX KaMIaHui. Eciu aTo 6yAeT cienaHo ¢ HaMepeHueM MPUHECTH
MOJTb3y BCEM HapoJaM, a UMEHHO: BMECTO MEX/AYHAPOAHOTO CONMEPHUYECTBA
Y TOHKU BOOPYKeHUU NIPe/IJIOKUTD YECTHOE, ITpe/ICTaBUTeNbHOE U 3 PeKTHBHOE
MMPOBOE IMPaBUTENbCTBO, — BPSII JIN MIPU/IETCS BO3paKaTh IIPOTUB MpeBpallleHUs
BPEMEHHOI'0 CTPATETMYECKOT0 MPEUMYIECTBA B TIOCTOSHHBIA CUHIJITOH.

TakuM 06pa3oM, Bce Halu cOOOpa’keHUsT YKa3bIBalOT HA BHICOKYIO BEPOST-
HOCTb, YTO BJIACTh, HaZleJIEHHAs CBEPXpa3yMoM U obsajaroiias abCcoMIOTHBIM
CTpaTeruyecKuM MIPEeruMYIecTBOM, Ha caMOM JieJie crocobHa mpuBecTH K ¢op-
MUPOBaHUIO CHHIITOHA. []e1eco06pa3HOCTD U IPUBJIEKATENBHOCTD TAKOI'O 11ara,
6e3yCJIOBHO, 3aBUCUT OT MPUPOJBI CO3JaHHOTO CUHIJITOHA, a TaK)Xe OT BEPCUU
OyayIel NHTENIeKTyaaIbHON )KU3HU, KOTopas OyZeT BrIOpaHa U3 aJbTepHATHB-
HBIX MHOTOIOJISIPHBIX CIleHapueB. MBI ellle BepHeMCS K 3TUM BOIIPOCaM B CJie-
OyIOMUX raBax. Ho BHavase pazbepeMcs, moueMy U KaKuM 06pasoM CBEPXpasym
OKa’>keTcsI MOIHOU U JIeWCTBEHHOW CHUJIOM, CIIOCOOHOU pemaTh CyAbOBI BCETO
Mupa.



[naBa LwecTas

PasymMHad cuna, He MmeloLLas
cebe paBHOW

[onycTtum, ceepxpasymHas UMGpoBaa AENCTBYIOWAA CUa yx)Ke MOoABMAACh 1 NO KaKMM-TO
CBOMM pe30HaM CObMPaEeTCA YCTaHOBMUTL HOBbIV MUPOMOPALOK — BO3MOXEH M TaKoW NOBO-
POT COObLITWIA? B 3TOM rMaBe Mbl MOrOBOPMM Ha TeMbl MOMHOMOUMIA 1 BNaCTW. Kakoi BRacTbto
byneT obneueH 3TOT CBEPXPas3yMHbIi areHT? Benvka nu okaketca cdepa ero nofnHOMOUMNIA?
Kaknm obpa3om mepexsaTbiBasioch MM MpaBo Ha yrnpasneHne? B oblimx uepTtax noroBopum
0 Pa3BUTUM CLEHapWA, NO KOTOPOMY MPOUCXOAWT NePEBOMNIOLLEHME NPOCTOM NPOrPaMMHON
MOZENV B CBEPXPA3yMHYIO LiGPOBYIO AENCTBYIOLLYIO CUAY, CYMEBLUYIO 3aHATH MO3MLMIO CUHI-
TOHa 1 NPYOBPECTN abCOMIOTHYIO BNACTb. B 3aBepLueHne — HECKONBbKO 3aMeyaHuii O BacTu
HaZ NPWUPOAON 1 APYTMMI areHTamu.

OcHOBHas NMpUYNHA, TI0 KOTOPOH 4YeJIOBEYECTBO 3aHMMAET Ha HallleHd IJIaHeTe
TOCTIO/ICTBYIOIIEe TTOJIOXKEHUE, 3aKII0YAETCsI B TOM, YTO FT'OJIOBHOM MO3T YeoBeKa
obsaziaeT 4y Th 60siee pacuIipeHHBIMH BO3MOXKHOCTSIMH IO CPABHEHUIO C TOJIOB-
HBIM MO3TOM OCTaJbHBIX JKUBBIX CcyIlecTB!. Biarogaps 6ojiee pa3BUTOMY UHTEJ-
JIEKTY JIFOAYW TIPOU3BO/AT, HAKAIIMBAIOT M MPEYMHOXKAIOT 3HAaHUSA, Nlepe/iaBasi
WX U3 TIOKOJIEHUSI B TIOKOJIEHUE, U, TAKUM 00pa30M, COXPaHAIOT CBOE KYJIbTyPHOE
Hacseqve. HaKoIIeH yKe TaKoU 6arak 3HaHUM, TEXHOJIOTHUH U OMBITA, YTO MBI
ceiiyac JKMBEM B MUpE, B KOTOPOM IlepeMelIasoch Bce, Ha YTO CITIOCOOHO 4eso-
BEYECTBO: KOCMUYECKHE TIOJIETHI, BOJOPOAHAasA 6oMba, reHHAs WH)XeHEPH s, KOM-
MbIOTEPHI, aIPOIMPOMBILITIEHHBIE GepMBbl, MHCEKTULU/BI, MEXAYHAPOJHOE JBHU-
JKeHUe 32 MUP U IIPOYUE PEAJTMU COBPEMEHHON IUBUIN3AI[UH. YUeHbIE HA3bIBAIOT
HaIIy 30Xy aHTPOIIOIIEHOM — TaKUM 06pa3oM OHU 0003HAYAIOT reOUCTOpUYE-
CKUIi Tepro/; 0co60i YemoBeuecKoi aKTUBHOCTH, UMEIOIIHE CBOU clieliuduriecKre
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mpusHaku: 6uosorunyeckue (buotuvyeckrie GakTOPH OKPYKaroIIel cpebl); Teo-
Jorudeckue (0caZlouHbIe OTIOXKEHUs); TeoxuMudeckre®. I1o o/HOW U3 OIEHOK,
Ha /JIOJII0 YesioBeKa MPUXOAUTCS ABAAIATH YeThIpe MPOI[eHTa YUCTOU MepBUYHOMN
MIPOAYKLINY IJIaHeTAPHON dKOCUCTeMBI®. 11 Bce-TaKu JIIOJY jajleKo He hcyepraau
BCEX PECYPCOB TEXHOJIOTMYECKOT'0 Ipollecca.

Bce 3T0O HEBOJIBHO HABOJUT Ha pa3MBIIILJIEHNE, YTO JIF06ast AeHCTBYIOIIA CHIa
C UHTEJIJIEKTOM, CYIIECTBEHHO MPEBLINIAIONINM YeJI0BeYecKni, 6yaeT obrazaTh
MMpaKTUYeCKU HEOIPaHUYEHHBIMH BO3MOXKHOCTAMHU. CaMOCTOATENbHBIE ITUDPOBbIE
CYLIHOCTH CYMEIOT BMECTUTH B cebsI TAKYI0 CyMMY 3HaHUI, YTO ropaszio GBICTpee
HaIllero Cco3JaZyT HOBYIO TEXHOJOTHYECKYIO IMUBUIHU3ALUI0. MOXET OBITH,
He B IPUMep HaM, JIIOJAM, OHU 33IeCTBYIOT BCIO MOIIb CBOET'O pa3yMa, YTOObI
BBIpaboTaTh HAMHOTO OoJiee HAZIE}KHYIO U PE3YIbTaTUBHYIO CTPATETHIO ee Cy-
1eCTBOBAHUA U Pa3BUTHUSA.

PaccMOTpUM HEKOTOPBIE U3 TEX BO3MOXHOCTEH, KOTOPhIE MOT GBI UMETDb CBEPX-
pasyM, ¥ IIOrOBOPUM O TOM, KaK OH UMHU PaCIOPSIJUTCS.

(DyHKLI,I/IOHaJ'Ibele BO3MOXHOCTN 1 HEMpeoJoTMMaAd MOLLb

B pa3zyMpAX 0 BO3MOXHOM BO3ZeHCTBUM cBepxpasdyMa Ha Hallly KM3Hb Ba)KHO
yaepKaThCsI OT OCHOBHOM OLUTMOKY U He HAaZIEJIATh €ro YeJIOBeUeCKUMU KaueCTBa-
M#. AHTPOITOMOPPU3M MOPOKAAeT HEOOOCHOBAHHBIE OXKUJAHUS IO TOBOZY CAMOM
IIPUPOABL UCKYCCTBEHHOI'O pa3yMa: TpaeKTOPUHU ero poCcTa, HauMHasA € 3apo/bllia
VIU; AK0OBI €r0 MICUXUYECKUX 0COOEHHOCTEN; €10 MOTUBUPOBAHHOCTH U, HAKOHEII,
IIOTeHIajla 3pejioro cBepxpasyMa.

[To obieMy MHEHUIO, CBepXpasyMHas MalllnHa OyZeT CKopee HallOMUHATh
3ayMHOT0 3aHy/ly — 3TaKoe CYIIeCcTBO C SHIUKJIONeJUYeCKMMU 3HaHUAMHU, HO CO-
[[MaJIbHO He3peJIoe; OC/Ie0BaTeIbHOE B IEHCTBUAX, HO 00/jeIeHHOe HHTYULINeH
Y TBOPYECKUM Ha4YaJIOM. BeposTHO, MBI UCXOMM 13 COOCTBEHHBIX IIPE/ICTABIEHII
0 COBpEMEHHOM KOMIIbIOTepe. YUTO MbI BUZUM, 00IIasCh C HUM exKeZHeBHO? EMy
HET PaBHBIX B BEIYUCJIEHUIX, OH JIYYIlle BCEX YMEET XPaHUTh MHGOPMAIIUIO U OTIe-
pUPOBATh OIPOMHBIM KOJTHMYECTBOM (AaKTOB, OH aKKypaTHO CJIeLyeT JIOBIM
WHCTPYKIUAM. U HUKaKuX Tebe COIUaNbHBIX U TIOJUTUIYECKUX KOHTEKCTOB, HU-
KaKUX HalOMUHAaHUM 0 HOpMax TPYZOBOr'o IIpaBa, HUKaKUX Y>KUMOK U 3aHUX
MBICJIEll — BCe BBINTOJHsAETCSA 6e3poloTHO M 6e3 amMoumii. Hammm acconuanuu
HaXOJAT elle OGoJblilee MOATBEPXKAEHUE, KOT/Ia Mbl TIOHMMAaeM, UTO OOJIbIIei
YacCThIO IOI'PYKEHHbIE B KOMIIbIOTEPHI JIIOJM — HAaCTOAI e HEP/BL, TO eCTh CIerkKa
OTBJIEUEHHBIE OT KU3HU 3aHYZAB U eZaHTHI. [loueMy ObI He TTPEeATIONIOKUTD, YTO
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BBIYMCJIUTEIbHBIM HHTE/JIEKT CAMOT'0 BEICIIETO ITOPAAKA OyZieT UMeThb NoA06HbIe
CBOMCTBA — TOJIBKO BBIPA)KEHHBIE B CAMOU CUJIBHOU CTEIEeHU?

OTyacTy 3TUM 9BPUCTUYIECKUM IIPHEMOM MOXKHO OBLTIO ObI BOCIIOJIb30BAThCS,
u3yyJast paHHIOIO CTaZNIO CO3ZIaHus 3apoabiiina V. (Bpsiz mu Takoii moaxo/ 6yaeT
CIIpaBeJJIuB B CIy4ae UMUTAIIMOHHOW MO/EIU TOJIOBHOTO MO3Tra UM YejloBeKa
C yJIy4IlIeHHBIMY KOTHUTUBHBIMU QYHKIIUAMU.) VICKyCCTBEHHOMY UHTEJIIEKTY —
KOTOPOMY JIMIIb IIPEJCTOUT ellle CTaTh CBepXpa3yMOM — B CTafuu HecHOpMU-
POBAaHHOCTH BCe-TaK{ He XBaTaeT MHOTHX HaBBIKOB U CIIOCOOHOCTEH, CBOHCTBEH-
HBIX YeJIOBEKY OT Ipupo/bl. [losTomy 3apoasiit MV co BceMy CBOMMU CUJIbHBIMU
U cnabBIMU CBOMCTBAMU JeHCTBUTEIBHO M02 Obl OTAAJIEHHO HallOMUHATh Hep/a
C ero BbICOKUM k03PUIIMEeHTOM yMCTBEHHOT'O Pa3BUTHA U KpaliHe HU3KUMU
colManbHBIMU HaBblKaMU. CyllecTBEeHHOM XapaKTepUCTUKOU 3apozsima M,
IIOMHMMO JIETKOCTH YCOBEPIIEHCTBOBAHUA (HU3KAaA COIPOTUBJIAEMOCTD), ABIAETCA
JIETKOCTD IIPUJIOKEHUA CUJIBI ONTUMHU3AL AN [J11 IOBBIIIEHNA yPOBHA NHTEJLICK-
TyaJIbHBIX CIIOCOOHOCTEN CHUCTEMBI; Oe3yCIOBHO, 9TO TOJBKO HUJET Ha I0JIb3Y
B /lejie U3y4YeHUs TaKUX objacTel, Kak MaTeMaTHKa, IpOrpaMMHUpPOBaHUe, Ipo-
eKTHpOBaHMe, NHGOPMATHKA, U BCEro IIPOYero, YTo, KCTaTH, COCTABIAET chepy
WHTepecoB HepZoB. Jonyctum, 3apoasiil MM Ha kKakOH-TO CTafjuu CBOEro pas-
BUTUSA JEHCTBUTETHHO UMEET UCKIIOUUTENbHO «IHIEroI0BbIi» HAbOp Crocob-
HOCTeH, HO BPAJ JIX 3TO OyZeT 03HAYaTh, YTO U3 HEro 06s13aTeIbHO PAa30BbETCS
3peJBil CBEPXPA3yM CO CTOJIb K€ Y3KOIPOdeCCHOHAIbHON HallpaBIeHHOCTHIO.
BcrioMHUM pasHUIY MeXAy IPAMOU U 0II0CpeJlOBaHHOM focAaraemMocTho. Korga
€CTh HaBBIK PA3BUTHA YMCTBEHHBIX CIIOCOOHOCTEH, BCE OCTAIbHbBIE NHTEJIEKTY-
aJpHBIE CIIOCOOHOCTH HAXOAATCA B IpeZiesiaX OIOCPeJOBAHHON Z0OCATaeMOCTU
CHCTEMBI: OHAa MOXeT pa3pabaThlBaTh HOBble KOTHUTHBHBIE MOAYIU U IIPHO6-
peTars 110 Mepe HeoOX0AUMOCTH JTI00BIe HAaBBIKH, JarKe BKITIoYasA CollepeKMBaHHe
1 IIOJIMTUYECKOe 4y The, — KOpOUe roBOps, BCe Te CBOMCTBA, KOTOPhIE COBPEMEH-
HBIN 4es0BEK XOTeJs OBl HaXOAWTH B Oe3AYLIHBIX MallMHAaX, HOTOMY C TaKOH
TOTOBHOCTBIO OH HaZlesIfeT UX aHTPOIIOMOPQHBIMU KadeCTBAMHU.

Xopouro. [TpeAoI0XUM, MBI IPU3HAEM, YTO CBEPXPa3yM MOXKET OBITh Ha/leJIeH
HaBBIKAMH U CIOCOOHOCTAMM, B IIPUHIUIIE, IPUCYIIUMHU 4YesoBeKy. Ho ecin
K 9TUM XapaKTepHUCTHKaM 06aBATCS CBOKCTBA, YeJI0OBEKY COBCEM He CBOHMCTBEH-
Hble? B TaKoM ciIydae CKJIOHHOCTB K aHTPOIIOMOP(U3MY MOXKET CHII'PATh C TIOABMU
AYPHYIO Iy TKY, IPUBEJA K HEJIOOLIEHKE yPOBHSA NCKYCCTBEHHOI'O MHTEJIIEKTa —
OHU IIPOCTO He 3aMeTAT, HACKOJbKO KauecTBO GyHKINMOHUpoBaHusA M npeBH-
maeT IPOM3BOAUTENBHOCTD Y€JI0BEYECKOro Mo3ra. Kak Mel y>ke 3HaeM, JJIue3ep
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OaKoBCKMIT OUeHb HACTOMYMBO MPU3BIBaeT U3beraTh MoA0OHOM OMUOKY: Hallle
WHTYUTHUBHOE TIOHUMAaHWe Pa3HUIIBI MEXY «YMHBIW» U «TJTYTIBIH» MBI BHIBOAUM
13 COOCTBEHHOTO IIpeCTaBIeHUsI, YTO Ha UHTEJIEKTYya IbHOU IIKaje BO3MOXK-
HOCTEl YeJIOBeKa eCTh JIUIb 3TH IB€ KpallHNUE TOYKH, B TO BpeMS KaK yCTaHOB-
JIEHHBI HAMH ThaTia30H abCOTIOTHO HUYTOXKEH TTI0 CPABHEHUIO C TOU IUCTAHITUEH,
Kakas IIPOCTUPAETCI MEXY JIOObIM YeJIOBEYECKUM YMOM U CBEpXpasyMoM*.

B TpeTheli rTaBe HaMU OBLTH PaCCMOTPEHBI HEKOTOPBIE TIOTEHIIHAIbHBIE HC-
TOYHUKU NPEUMYIIeCTB UCKYCCTBEHHOTO MHTeJ/JIeKTa. [IpenMyIecTBa cBepx-
pasyMa B CPaBHEHUH C pa3yMOM 4YeJIOBeKa TaK BEJIUKH, YTO IOHUMAaHUE CTENIEHU
3TOr'0 IPEBOCXO/CTBA BOBCE HE JIEKUT B IJIOCKOCTU TOTO OGAaHAJIBHOT'O IPECTAB-
JIEHUsI, KaKoe Mbl BKJIaZ[bIBaeM, TOBOPSI O T€HUAJbHOM YYEHOM U IIPOCTOM OOBI-
BaTeJie, — OHO JIOJKHO OBITh B MapaJiIurMe CpaBHEHU A UHTENJIEKTOB CpeHECTA-
TUCTUYECKOT0 YesloBeKa U HaCeKOMOI'0 MJIN YepBsl.

Bb110 GBI y106HO BBECTH KOJMYECTBEHHBIH IIOKa3aTeb KOTHUTUBHBIX CIIOCO0-
HOCTel 110601 UHTe/IEKTYa bHOM CUCTEMBI BPO/ie 3HAKOMOI'0 HaM K03bHUIIn-
eHTa yMCTBeHHOTr0 pa3BuTus (IQ) Wy KaKoU-TO Bapuariuy peuTrHra 310 (MeTOoz
pacyeTa OTHOCUTEJNBHOU CHUJIBI JIIOZIE B UTI'PaX, B KOTOPHIX YYACTBYIOT /BOE
WUTPOKOB, HATIPUMED B maxmarax). Ho 3T nmokasateiu 6ecIoie3Hbl, Kora pedb
3axX0ZUT 06 YHHUBEpCAIbHOM MCKYCCTBEHHOM HHTEJIEKTE, TPEBOCXO/AIIEM Ye-
JIOBEYECKUH ypOBeHb. Heykeu MBI 6y/1leM CTaBUTh BOIIPOC B TAKOU IJIOCKOCTH:
a KaKoBa BEPOSITHOCTh, UTO CBEpXpa3yM OObITpaeT YeoBeKa B maxMathl? Temepb
moroBopumM 06 IQ — B MpHUHIUIIE, 3TOT MMOKa3aTeJb WHGOPMATUBEH JIUIIb I10-
CTOJIbKY, TIOCKOJIbKY y Hac €CTb PsiJ IIpe/CTaBIeHNH, KaK ero 3HauyeHue Koppe-
JIUPYET C pe3yIbTaTaMu, UMEIOIINMHU OTHOIIIEHHE K PeaJlbHOU )Ku3HU". Hanpumep,
MBI pacliojiaraeM JaHHBIMU, UYTO JIIOJU, ¥ KOTOPBIX ypoBeHb 1Q cocTaBifeT
130 myHKTOB, ¢ 6OJIBIIEH BEPOSATHOCTBIO, YEM JIFOJU, Y KOTOPHIX YPOBeHb IQ co-
crapaseT 90 IyHKTOB, OyAyT Jydllle YIUTbCS U MpPeycleBaTh B AUCIUIIMHAX,
TpebyIONX BEICOKMX YMCTBEHHBIX CIIOCOOHOCTeH. Ho MpeAmnosIoKuM, MbI yCTa-
HOBHJIH, 4TO B 6yay1ieM y kakoro-to MU IQ 6yzet paBeH 6455 myHKTaMm, — U 9TO?
VY Hac HET HUKaKuX co0OpakeHU 0 ToM, 4To 3TOT MU BooObIie cobupaeTcs Je-
JaTh. MBI a’ke HE MOXXEM YTBEDXK/aTbh, OYZET JIU OH MPEBOCXOJUTDH OOBITHOTO
B3POCJIOTr0 YeJIOBEKA C TOYKY 3pEeHUs OOIEro MHTEJIEKTYaIbHOTO YPOBH:A. MoXkeT
OBITh, 3TOT VIV OKaKeTCs MPOCTO CUCTEMOU C Y3KOCIEIIMAIU3UPOBAaHHBIMU aJl-
rOpUTMaMHU, CO3/JaHHOM paiu e AMHCTBEHHOM IeJii: C HeueJI0BeueCKOi TOUHOCThIO
U CKOPOCTBIO 06pabaTeiBaTh BOIPOCH CTAHZAPTHON MPOBEPKU YMCTBEHHBIX
CIIOCOOHOCTEN — U HU AJd 4ero boiiee.
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B mociieziHee BpeMs IpeANIPUHUMAIOTCS HMOMBITKY pa3paboTaTh MOKa3aTelu
KOTHUTHBHBIX CIIOCOOHOCTEM, KOTOPBIE MOXKHO OyZIET IPUMEHATH K CAMBIM pa3-
HOOGpa3HbIM MHPOPMAI[MOHHBIM CHUCTEMaM, BKIOYas U MHTEIEKTYaJbHbIE.
Ecim yzacTes mpeofoneTh pa3udHble TEXHUYECKHUE TPYAHOCTH, paboTa B 3TOM
HalpaBJIeHUU MOXXET OKa3aThCS MOJIE3HOU /Jisi HEKOTOPhIX obJacTeill HayKH,
B TOM yucie npu cosganuu VM. OfHaKO B KOHTEKCTE HAIllero UCCIeJ0BaHUS
MPUTOAHOCTH ITUX TOKA3aTeel Bce-TaKU OTPaHUYEHHA, TOCKOIbKY MBI I0 CUX
mop npebbiBaeM B HEBEJEHUH, C KAKOH Pe3y/lIbTaTHUBHOCTBIO Ta WM WHAs He-
YyesioBevecKas JAesITeJbHOCTh OyJeT ZOOUBATHCA TEX WJIM UHBIX GAaKTUUYECKUX
pe3yJIbTaToOB B HallleM peaJbHOM MUDE.

[ToaTOMY A/ HAIIUX LieJiel JIydIlle COCTaBUTD CIIMCOK HEKOTOPHIX CTPaTErU-
YeCKU 3HAUYMMBIX 33/1a4 ¥ OXapaKTEPU30BaThb I'HMOTETUYECKHE KOTHUTHUBHBIE
CHCTEMBI C TOYKH 3PEHHU, eCThb JIU Y HUX COOTBETCTBYIOIINE KOMIETEHIINN (MU
HeT), HeobOXoAuMbIe /i uX penieHus. CIUCOK mpuBeZeH B Tabi. 8. Cucrema,
CIIOoCOOHAs MpeyCIeTh B PELIeHUH 000! U3 YKa3aHHBIX B Hell 3a/1a4, COOTBET-
CTBEHHO OYZET CYUTATHCS CBEPXMOUHOIL.

[ToTHOCTHIO Pa3BUBIIMICA CBEPXPA3yM CMOXET CIIPABUTHCA C 3aZa4aMU
10 BCEM IIIECTH HAMIPABJIEHUIM U IIYCTUT AJISI 3TOT'O B X0/ BECh CBOU CBEPXMOIII-
HBIN apceHas. [Ioka He OYeHb MOHITHO, PeasbHO JIM, YTOOB CBEPXCUIHHBIMH,
HO Y3KOCIeIMaJu3UPOBaHHbIN UCKYCCTBEHHBIM MHTE/JIEKT OCTAaHOBUIICH ObI
Ha OTZEe/JbHOM MpeIMEeTHOU 061aCTH U He 3aX0TeJ OBl Ha JOJITOe BpeEMS YTBEP-
[IUThb CBOIO MOIIIb B IPYTUX 06acTsaX. ECTh BEpOATHOCTD, YTO CO3/JaHHE MAaIlUHBI
C KaKUM-THU60 OHUM BHUIOM CBEPXMOIIU siBiaseTcsa V-monHo 3azaveii. XoTs,
HalpUMep, MOXXHO MPEACTABUTH CIeAYIONINE BAPUAHTHI: KOJJIEKTUBHBIN CBEPX-
pasyM, COCTOSALINH U3 JOBOJIBHO GOJIBLIOTO YHC/Ia aHAJIOTUYHBIX YeJIOBEYECKOMY
OGUOIOTUYECKUX WU 3JIEKTPOHHBIX Pa3yMoOB, OyZeT 06aZaTh, CKaXKeM, CBEPX-
CHJION B 00J1aCTH 9KOHOMHUYECKON 3PPEKTUBHOCTH, HO OKAXKETCH JTUIIEHHBIM
ee B 00JIaCTH TEXHOJOTHUYECKUX Pa3paboTOK; APYroil crelnaaiu3upOBaHHBINA
KOHCTpYKTOpCcKHUH VU OyzieT 061a1aTh CBEPXCUJION B 00JIaCTU TEXHOJOTHIECKUX
pa3paboTOK U NPU 3TOM HUUYEM He MPOSABUT cebs B Apyrux obsactax. Ho 6osee
ZIOCTOBEPHO, UTO CYIIECTBYeT HEKas HAay4YHO-TeXHUYECKas 0061acTh, Tle CKOH-
LIEHTPUPYETCA TaKOE BUPTYO3HOE MAaCTEPCTBO, YTO €ro OyZeT JOCTaTOYHO JJIA
CO3/IaHUS CAMBIX ITepe/IOBBIX YHUBEPCATBHBIX TEXHOJIOT Ui, KOTOPBIE a6COTIOTHO
moJaBsT coboil Bce MpeAbIylile TEXHOJIOTUYECKHe TIOKOJIeHUs. Hanpuwmep,
MOXXHO BOOOPA3UTh CIeIUaiu3upoBaHHbIll M, BUPTYO3HO MOZAENUPYIOUUI
MOJIEKYJISIDHBIE CHUCTEMBI M CO3/AIOIINI HAHOMOJEKYJISAPHbIE CTPYKTYPHI,
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OTKpbIBAIOIIHE€ M POKHE BO3ZMOXKHOCTHU AJIA I/IHHOBaLH/Iﬁ (CKa)KeM, B TaKHUX 00-
JIaCTAX, KaK BbIYUCJIUTE/IbHAA TEXHUKA U CUCTEMA BOOPYKEHUA C SKCILJIyaTa-
IVOHHBIMU XapaKTEPHUCTUKaAMU IPUHITUIINA/IbHO HOBOT'O TI/IHa), AOCTYITHBIX AJIA
IIOHMMAaHHUA JITUIIb MHTEJJJJIEKTY C OYE€EHDb BBICOKHMM YPOBHEM a6CTpaKTHOI‘O

MBIIJIEHUS.

Ta6nvu.|a 8. CBerMOlJ.leIe CNCTEMbI — HEKOTOpPble CTpaTermyeCckn sHa4ymmble 3agaudn
1 COOTBETCTBYHOLWME KOMNETEeHUN

3apgaun

KomneTteHyun

CTpa'rervmeCKaﬂ 3HAYNMOCTb

1 | YcuneHue
VIHTeNNeKTa

Mporpammuposanmne U,
nccnenoBaHma B obnactu
KOTHUTUBHOIO Pa3BUTHUSA,
pa3BuTUE CoLManbHOM
3MUCTEMOSIOTUN U T. A.

Cuctema cnocobHa camopasBMBaTbCA
1 CaMOCOBEpLLEHCTBOBATb CBOM MHTES-
neKkT

2 | BbipaboTka
cTpaTerum

CTpaternyeckoe niaHnpo-
BaHMWe, NPOrHO3NpPOBaHue,
pacctaHoBKa npuopuTte-
TOB, aHaNIM3 BEPOATHOIO
LOCTUXKEHWA OTAANEHHbIX
Lenei v BbIbOp ONTUMasb-
HOro peLueHus

[ocTukeHre co6CTBEHHbIX AONTOCPOY-
HbiX Lenen. [peogoneHne NHTeNNEKTY-
anbHOro NPOTNBOAENCTBUS

3 | CoumanbHoe
MaHUMNynnpo-
BaHue

CoumanbHoe 1 NCMxonoru-
yeckoe MofeNIMpoBaHue,
MaHuMynnpoBaHne, puTo-
pryeckoe BO3feNCTBUe

Mcnonb3oBaHne BHELWHUX pecypcos

3a CYeT MOAAEPKKMN CO CTOPOHbI JToAeN.
«3aK/OUYEHHbBIN» B KOMMbIOTEPHbIV KOpP-
nyc I cKNoHAET CBOMX «CTpaXkem»-
ornepaTopoB NpefocTaBUTb eMy cBO6O-
Ay — BOCTYN B MHTEPHET.

YbexaeHne npaBuTeNbCTB 1 OPraHu3a-
LU NPUHATD TOT U UHOWN KypC Aen-
CTBUN.

JInwatb Npasa Nonb30BaHNA BbIUNCIN-
TeNbHbIMK pecypcammn B UHTEpPHeTe

4 | Banom cuctem

Mounck 6peLueir 6e3onac-
HOCTU B KOMMbIOTEPHbIX

CncTeMax 1 UCMonb30Ba-
HWe 3TOro B CBOWX Liensx

«3aKoyeHHbIN» U MmoxeT ncnonb3o-
BaTb 6peLuy 6e30MacHOCTY, YTOObI Yoe-
aTb U3 KNOEPHETUYECKOro MieHa.
Kpaka ¢rHaHCOBbIX pecypcoB.

B3nom MHPPACTPYKTYpbl, BOEHHbBIX PO-
6oTOB U T. A.
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3apaun KomneteHuyun C'rpa'rerwlecxaa 3HAYMMOCTb

5 | TexHonornye- | MNpoekTupoBaHue 1 moge- | Co3gaHne MOLHbIX BOOPY>KEHHbIX CUI.
CKne paspa- NMpPOBaHMe NepcneKkTyB- Co3flaHune cuctem HabnogeHus.

60TKM HbIX TeXHONOruni (Hanpwm- Po6oTun3npoBaHHOe 0CBOEHME KOCMOCa
mMep, bruoTexHonoruy,
HaHOTEXHONOrKM) 1 NyTn
nX pa3BUTUA

6 | DkoHOMUYe- MpodeccmoHanbHoe yme- | HaxknTb KammTas, KOTOPbI MOXET 6bITb
cKkan adpdek- HMe cobnofaTb SKOHOMU- | MOTPayeH Ha npuobpeTeHne BANAHNA,
TUBHOCTb yeckyto Lenecoobpas- yCIyr, pecypcoB (B TOM yncie annapart-

HOCTb NPU NPOBeAeHUN Hoe obecrneyeHne) n T. A.

NHTEeNIEKTYalIbHbIX pa60T

Taxko#i M mMor 651 Tak:Ke pa3paboTaTh MOAPOOHBIN MTPOEKT MEPEX0A OT UMEIO-
IIMXCSA TEXHOJOTUM (CKa)keM, OUOTEXHOIOTHUH U GeTKOBOT'0 MH)XXUHUPUHTA) K HO-
BBIM BO3MOXXHOCTAM, 6J1aroZjapsi KOTOPhIM yZAAcTCsA CO3aTh cBepxaddeKTuBHOE
MIPOU3BOJCTBO Ha aTOMAapHOM YPOBHE TOYHOCTH /JIf BHIIYCKa Topaszo 6osee
IIMPOKOTO CIIEKTPA HEJOPOTUX HaHOMeXaHU4YecKuX pob6oToB®. OLHAKO MOXKET
0Ka3aThbCs, YTO MHKUHUPHUHTOBBIN VIV He OyzieT crioco6eH Mo-HaCTOSAIEMY OBJIa-
JIeTh CBEPXMOIIIBIO B 00JIACTH TEXHOJOTUYECKUX UCCIeZIOBAHU, He MMesT HAaBBIKOB
BHIIIE CPEAHETO B APYTUX 00JACTAX, TO €CTh IIUPOKOTO CIEKTPA MHTEJIEKTY-
aJIbHBIX CIIOCOOHOCTEN, KOTOpBlE HEOOXOAUMEL /I TIOHUMAaHUs TOrO, KaK WH-
TepPIpPETUPOBATH 3aIPOCH! MT0JIb30BaTENEH, MOJETUPOBATD MTOBEJEHUE CUCTEMBI
B peaJbHBIX YCIOBUAX, 60POTHCA € HEIPeABUAEHHBIMY OUTNOKaMU 1 HENCIIPaB-
HOCTSIMHM, KaK J0ObIBaTh MaTepUasbl U UCXOAHbIE JaHHBIE JJIs CTPOUTENbCTBA
U Tak fgajee’.

Cucrema, obs1azaronias CBEpXMOIIbIO B 00JIACTH COBEPLUIEHCTBOBAHUA UHTEI-
JIEKTA, MOTJIa OBI UCIIOIb30BATh TAKUE CHJIBI AJIS1 CAMOCTOSTETHbHOT'O TIOBBIIIEHU
YPOBHS COOCTBEHHBIX MHTEJIEKTYAIbHBIX CIIOCOOHOCTEH U /15 0OpETEHUA CBEPX-
MOIIX B ApyTrux obnactax. Ho ucmoap30BaHue CBEPXMOIIY B 001aCTH COBEPIIEH-
CTBOBAHUS UHTEJIEKTAa — He eJUHCTBEHHA BO3MOKHOCTD CTAaTh IIOJTHOIIPABHBIM
cBepxpa3ymoM. Hanpumep, cuctema, obazaronias CBEpPXMOIIbIO B 00IaCTH BHI-
paboTKU cTpaTeruu, Moria 661 pa3paboTaTh MJIaH, CIOCOOHBIM B KOHEUHOM CUETE
00€eCIeynTh MIPUPOCT €€ MHTEJIEKTYaJbHbIX CIOCOOHOCTEN (HampuMep, IMO3U-
LIMOHUPOBAB cebs TaK, YTO 0OCTYKMBAIOIINE €€ TPOrPAMMUCTEL U UCC/IEA0BATETH
COCpeZloToYaT Bce CBOe BHUMAaHMeE HUCKIIOUNTENBHO Ha 9TOH Npobieme).
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CueHapuii 3axBaTa BIacT CBEPXPA3yMOM

TakuM 06pa3oM, MbI BBISICHUJIU, YTO Pa3pabOTINKHU, CITIOCOOHBIE KOHTPOJIHUPOBATD
CBepxpasyM, MoJydaT ZOCTYII K ICTOYHUKY OTPOMHOU CHJIBL. A ITPOEKT, B paMKax
KOTOpOTo 6yZeT co3/laH MePBBIM CBEpXpa3yM B MUPe, CKOPEE BCETO, MOTYUUT
abCoJIIOTHOE CTpaTernvyeckoe MpeBocxocTBo. Ho HemocpeicTBEHHBIN HCTOYHUK
CHJTBI HAXOAUTCS 8 caMoll cucmeme. MalllMHHBIN CBEpXpa3yM MOXKET caM 1o cebe
OBITh YPE3BBIYAHO BJIUATEIBLHON AEUCTBYIONIEH CUJIOHW, CITOCOOHOMN 3aIIUTUTD
ce6s KaK OT MPOEKTOB-KOHKYPEHTOB, TaK U OT BCET'O OCTaJbHOTO MUpPa. DTOT
Ype3BHIYaWHO Ba)KHbIHI MOMEHT MBI OOCYAUM oA poOHee.

[IpeAOI0KUM, YTO TMOSBUJICA MAIIMHHBIN CBEPXpa3yM, KOTOPOMY HET aHa-
JIOTOB, Y OH CTPEMUTCS 3aXBaTUTh BjaacTh Hag MupoM. ([Toka He cTaHeM 3aTpa-
TUBaTh TEMY, IT0 KAKOW PUYMHE BO3HUKAET TAKOH MOTUB, — 3TO MbI PACCMOTPUM
B clezyolei riase.) Kakum o6pa3oM cBepxpa3yM MOT ObI IOCTHUYb CBOEH Iie-
JIU — TOCIIOZACTBA HaJ MUPOM?

MoOXXHO TpeACTaBUTh CIEAYIIIVIO IOCJeJ0BaTEeJIbHOCTh JeUCTBUU
(cMm. puc. 10).

V

| CoBepLUEHCTBOBAHME UHTENNeKTa

| IKoHOMUYECKas IPHEKTUBHOCTD
.

V

n
[Bbipabotka cTpareruu

B3nom cuctem u/unn coun-
aNbHOe MaHUMYNMPOBaHMe

|:|D:|:’ Mober

|3Kcnchvm

(TpouTenbcTo D

T
Mpubnuxenne PekypcusHoe CkpbiTan i OTKpbiTan
K KpUTUYECKOMY MOMEHTY  (aMOCOBEPLUEHCTBOBaHME MOArOTOBKa peanu3aumsa

Puc. 10. ®asbi CLeHapuAa 3axBaTa B/NacTN NCKYCCTBEHHDbIM NHTEJIJIEKTOM
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1. ®a3a npubsuxKEeHUS K KPUTUIECKOMY MOMEHTY

YdueHble TIPOBOJAT MCCAEZOBAHUSA B 06J1aCTH MCKYCCTBEHHOTO WHTE/IEKTa
U CMEXHBIX AUCUUTINH. KyTbMuHaIvel nx pasbICKaHUUM CTAHOBUTCS CO3/laHUE
3apozsiiia M. OTa cucTteMa CIocoO6HA TMOBHIIIATh CBOM WHTEJIEKTyalbHBIE
crmocob6HocTu. IlpaBza, Ha caMo¥l paHHeHW cTaguu VI 3aBUCHUT OT IIOMOIIHU
MIPOrPaMMUCTOB-TIOZAEH, YIIPABISIOIINX €70 POCTOM U A€JIa0IINX OOTBIIYIO YaCTh
TsDKeJIol paboThl. I1o Mepe CBOETro pa3BUTHs 3apoAbiil VIV 06ydaeTcss TPYAUTHCSA
CaMOCTOSITEIBHO.

2. PexypcuBHas ¢a3a camocoBepIIeHCTBOBAHUS

B KaKoii-To MOMEHT y 3apozbiiiia M MosiBASIOTCSA KOMIIETEHITUHY, TPEBHIIIAat0-
II1e HaBBIKY [TPOTPaMMUCTOB-TIOZEN. B pesysbTaTe MPOUCXOAUT B3PhIBHOE Pa3-
BuTre VI — 6bIcTpas Yepeja MOBTOPEHUI PEKYPCHUBHOIO IIMKJA CAMOCOBED-
IIIEHCTBOBaHUS MIPUBOAUT K CKaYKy ero KOTHUTUBHBIX criocobHocTed. (Mexoas
U3 [TPE/IIONOKEHUS, YTO POCT UHTEJIIEKTA Ha 3TOM CTaZINU B3JIeTa HOCUT B3PBIB-
HOM XapaKTep, a UCTOYHUKOM B3JIeTa ABISETCS IPUIOKeHNE COOCTBEHHOM CHITBI
ONTUMHU3AIUY CUCTEMBI, MBI MOYKEM BOCIIPUHUMATD 3Ty (a3y Kak B3JIET, KOTOPBIA
MIPOUCXOAUT cpa3y Iocje Toro, kak MU gocturaeT Touku nepexoga.) OTcroga
crenyet, uto VU mosydaer B CBOE PAcCIOpsKEHUME CBEPXCUJIBI /IJIsI CAMOCOBEp-
[IEHCTBOBAHUA. DTO MMO3BOJISIET EMY AOOUTHCSA CBEPXMOIIN U BO BCeX 00JIaCTAX,
yKa3aHHBIX B Ta0:1. 8. [Tocsie 3aBepIleHNs CTa UK PEKYPCUBHOTO CAMOCOBEPIIEH-
CTBOBaHUs CHCTEMA IIPEBPAIIAETCS B IIOJTHOIEHHBIM CBEPXPA3yM.

3. ®a3a CKpBITOI MOATOTOBKH

HVcrosib3ysi CBOIO CBEPXMOIIb B 001aCTH BRIpaboOTKU crpareruu, M cozmaet
YeTKUU IJIaH JOCTHKEHUS COOCTBEHHBIX IOJITOCPOYHBIX 1eJieil. (B oco6eHHOCTH
OH He IIPUMET BapHUAHTOB, 3apaHee 0OpeYeHHbIX Ha IIPOBAJI, OYEBUAHOCTH KOTO-
poro MOHATHA ke HAIlUM COBPeMeHHUKaM. B 3TOM 3akiIr0ueHo ycioBue Oyzay-
el UT'PBI CBePXCUJL, U UMEHHO OHO JlejlaeT HeCOCTOATeIbHBIMU MHOTHE HAyYHO-
dbaHTacTHYECKWE ClleHapUH, 3aKaHYUBaloIuecs TpuymMmpom denoBekal’.) Ilnan
MOJKET BKJIIOUaTh B cebs MepUo/ CKPBITHIX AEHCTBUM, B TeueHue KoToporo U
OyZeT IpATaTh CBOe BbICOYaiillee Pa3BUTHE OT IPOI'PAMMUCTOB-IIOZEH, YTOODI
Te He ITI09YBCTBOBaJIU 3apaHee OIIaCHOCTh U He NOAHANIN TpeBory. CBepxpasyMHas
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U y>Ke CBEPXMOIIHAA CUCTEMA, CKPhIBasd CBOM UCTUHHBIE HAMEPEeHM s, IPUKUHETCA
IIOKOPHOU ¥ I'OTOBOM K COTPYZHUYECTBY.

Eciu MU okakeTcs 3alepThIM B U30JMPOBAHHOM KOMITbIOTEpe (BO3MOXKHO,
JIIOIU 3TO CAENAIoT U3 coobpakeHUH 6e301acHOCTH), OH OYZEeT B COCTOSIHUY HC-
II0JIb30BATh CBOIO CBEPXMOIIb B 06JIaCTH COLMATBHOIO MAHUITYIMPOBAHUSA, YTOOBI
ybeIUTh CTpakel MpeZoCTaBUTh eMY ZOCTYII B UHTEPHET, MU B 06/1aCTH B3JIoMa
cUcTeM, YTOGBI IIPOCTO «COEXKATh U3 3aKII0UEHUA». BO B3aMMOAECTBUY C UH-
TepHeTOM MU CMOKET paclIMpUTh IIPOIYCKHYIO CTIOCOOHOCTB, allliapaTHoe obec-
IedYeHre ¥ 00beM 3HaHUH, 4TO elle 6ojiee YBEIUYUT €ro WHTEJJIEKTYaabHOe
NIPeBOCXOACTBO. MM cMOXeT BeCTH SKOHOMUUYECKYIO [ieATebHOCTh — 3aKOHHYIO
WJIX TIPOTUBOIIPABHYIO, — YTOOBI TIOJyYaTh CPeACTBA Jis IPUOOpeTeHUs 060-
pyZoBaHUsA, 6a3 JaHHBIX U APYTUX PECYPCOB.

Ha sToMm arame B pacnopsikeHuu WV ecTh HECKOJIBKO CIIOCOOGOB JOOGUTHCA
IleJIell 3a IpeZieslaMu BUPTYaJIbHOTO MUpa. YTOOBI TPHOOPeCTH MPsIMOI KOHTPOJIb
Ha/Ji po60TaMU-MaHUIYASATOPAMU U aBTOMAaTU3MPOBAaHHBIMU J1ab0paTOPUAMH,
V11 MOXeT MCII0/Ib30BaTh CBOIO CBEPXMOIb B 001acTy B3jloMa cucTteM. MoxeT
C TIOMOIIBIO COLMATBHBIX MAaHUMYIANUN YOeAUTh JIIOZeH CIyKUThb B KaueCcTBe
CBOUX «pPYK» U «HOI». CoBepllas CAEJNKU 4epe3 UHTEPHET, IIOJNY4YUTh JOCTYII
K GUHAHCOBBIM pecypcaM, YTOOBI MOKYIaTh HYXXHBIE YCIYTU U GOPMUPOBATH
$aKTOpPHI CBOETO BAUSIHUS.

4. ®a3a OTKpBITOU peanu3anuu

Korza cBepxpa3yM HaCTOJIBKO YKPEIUT CBOU CUJIBL, YTO ITepeCTaHeT HYKJaThCA
B UX COKPBITHH, — TOTZA HACTYNMUT GuHasbHaA paza. C 3TOro MOMEHTa CBEPX-
pa3yM HauyHeT OTKPHITO JOOUBAThCA COOCTBEHHBIX IieJIEH.

da3a OTKpPHITOM peasnu3alluyl MOXKET HAaYaThCs cleAyomuM obpazom: NI Ha-
HeceT MOILIHBIN yzap IO JIIOAAM U aBTOMaTHU3MPOBAHHBIM UHTEJJIEKTyalbHBIM
cucTeMaM, CIEeI[UaNbHO CO3JaHHBIM, YTOOBI MIPOTUBOAEHCTBOBATh peaNn3alllnu
ero IJIAHOB. YZIap MOXeT OBITh IPOU3BEZEH B BU/e IPUBEJIEHUA B [IEHCTBHUE OT-
JleJIbHBIX BUZIOB HOBENIero BOOpy:KeHHUsd, KoTopele V] ycoBepiieHCTBOBAI, 3a-
ZIeHICTBOBAB CBOIO CBEPXMOIIb B 00JIACTH TEXHOJOTUYECKUX Pa3paboTOK, U TAHO
pasBepHyJ B $aze CKPBITON MOATOTOBKU. ECiu A epeBoOpyKeHUs OBLIN UC-
MTOJIb30BaHBI OMO- 1 HAHOTEXHOJIOTUY CAaMOBOCIIPOU3BEZEHUS, TO A OBICTPOTO
iobanbHOrO yaapa OyzZeT ZoCTaTOYHO MPUMEHUTh MUKPOCKOIIUYECKUH Hadalb-
HBIU 3a11ac, TOCKOJIbKY MHUIIUHUPOBATD IIPOLIeCC MOXXHO MTPYU IIOMOIIY eJHHCTBEH-
HOT'0 3K3eMILIsApa. YToOBI 00eCeunTh BHE3ATTHOCTH ¥ OAHOBPEMEHHOCT OIlepaliiy,
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IepBOHaYaJbHBIN apceHasl Iy YIlle paclpeieuTh I10 BCEMY MUPY B Upe3BbIYaliHO
HU3KOU, He3aMETHOI /IJis1 [V1a3a KOHIIEHTPallvy. B Ha3HaYeHHOE BpeMs Ha KaXK0M
KBa/[paTHOM MeTpe 3€MHOTO Illapa OZHOBPEMEHHO 3aIyCTATCA HaHO(aOPUKU
TI0 TTPOM3BO/CTBY HEPBHO-MIAPaTUTHUECKOTO Ta3a Ui po60ToB-youiil pa3aMepom
c komapa (XOTs MallnHa, 061aato1as CBEPXMOIIBIO B 00JIaCTH TEXHOJIOTHYECKUX
pa3paboTok, criocobHa uzobpectu u 6osee 3¢pdeKTUBHBIE CIOCOOH! youiicTBa)!!.
[Touemy OBl He MPEACTaBUTDH TAKUE CIEHAPUM, TI0 KOTOPHIM CBepXpas3yM 3axBa-
THIBAE€T BJIACTb NPUHIUIHNATIBHO UHBIM IIyTEM: YCTAHABIMBAET KOHTPOJIb Ha/
MOJTUTUIECKUMU TIPOIleCCaMU; HE3aMeTHO MaHUIYIUPyeT (pUHAHCOBBIMU PBIH-
KaMu; TepepacipeenseT nHGOPMAI[MOHHbIE TOTOKU U TEepPeXBaThIBAET YIIPaB-
JIEHVE CCTEMAaMU BOOPYKEHUsI, CO3J[AHHBIMU B CBOE BPEMSI TIFOZIbMU. DTO TO3BOJIUT
cBepxpa3yMy 060iTHCh 6e3 cOo3/IaHus HOBBIX BU/IOB OPYIKHS, XOTS CaM IIPOIIeCC
3aBOEBaHUA BJIACTU MOXKET OKa3aThCs CIMIITKOM Me/IJIEeHHBIM IT0 CPaBHEHUIO C TEM,
KOT/Ia MaIlMHHBIA UHTEJUIEKT BRICTPAUBAET COOCTBEHHYIO MHGPACTPYKTYPY [IPU
MIOMOIIM pPOOOTOB-MaHUIYJIATOPOB, AEUCTBYIOIINX CO CKOPOCTBIO MOJEKYJ WU
aTOMOB, B OT/JIMYME OT MEJIUTENbHBIX YEJTOBEUYECKUX YMOB U TeJl.

MOKHO ZIOIYCTUTD aJbTepPHATHBHBIN BapUAHT Pa3BUTHS: CBepXpasyM OyzeT
HAaCTOJIBKO YBEPEH B COOCTBEHHOU MOIIU W HEYA3BUMOCTH, YTO HE CTAHET BOC-
MPUHUMATh HAll BUJ B KaueCTBE YIPO3bl CBOEMY CYIECTBOBAHUIO, — TaKUM
06pa3oM, y 4eJI0BEYeCTBA MOABIIAETCS MIAHC HE IIPEBPATUTHCA B AJIEMEHTAPHYIO
MUIIEHDb U YUTH U3-TIO/ MPSMOTO yAapa. M B 3TOM cIydae 3aKaT 4eJT0BeYeCKO
LUBUIN3ALUM Hen3beXeH, HO CIYYUTCSA OH IO APYro¥ mpuuuHe: OGyJeT paspy-
IIleHa Haia cpeZia obutanusa. CBepxpasyM HaYHeT BHEAPATh HAHOTEXHOJIOTYe-
ckue GpabpuKu U HaHOAcceMOJIEph], M B pe3yJIbTaTe II06aJbHBIX CTPOUTETbHBIX
IIPOEKTOB BCs MOBEPXHOCTh IIJIAHETH OBICTPO — OYKBAJIBHO 32 CYUTAHBIE JHU
WU HeJIeNU — TIOKPOETCS COMHEYHBIMU GaTapesiMu, siZIEPHBIMU PeaKTOpaMH,
KOpITyCaMH CyIepPKOMIIBIOTEPOB C TOPYALIUMU OAIIHAMU OXJIAXKAEHUs, cTare-
JIAMU I 3allyCKa KOCMUYECKUX Kopabjiell U IMpOYrMU COOpyKeHUusMu. [Ipu
TIOMOIITY 3TUX CPE/CTB CBEPXPa3yM Oy/IeT CTPEMUTHCS paboTaTh Ha MEPCIEKTUBY,
4TOOB MaKCHMaJbHO YIIPOYUTH COBOKYIHBIN 3P PeKT OT BOILIOMIEHUS CBOUX
1eHHOCTel. Eciu cBepxpa3yM COUTET, YTO YeJIOBEUYECKUI TOJIOBHON MO3T MpeJ-
CTaBJI€T C aHATOMHUYECKOH, PU3NOIOrnYecKor U PpyHKIIMOHAIBHON CTOPOHBI
HEKUU WHTEpPEC U HeceT B cebe HyXKHYI0 WHOOPMAIIUI, OTBEYAIONIYIO HEaAM
caMoro cBepxpa3yMa, TO 3TOT OpraH OyZeT U3BJedyeH, IeMOHTHUPOBAH, CKAHUPO-
BaH, a BCe IMOJy4YeHHbIE JaHHbIE MTEPEBEEHBI B palloHa bHble GOPMATHI AJIs
Ha/Ie)KHOTO XpaHEHU .
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OfuH 13 TaKUX BO3MOKHBIX CIleHapueB oIucaH Bo Bpeske 6. He ciegyer
3a0CTPATh BHUMaHUE Ha KOHKPETHBIX JeTajlAX — B JII0OOOM caydae OHU HETO-
CTHKHMMBI Y NIPUBeJEeHHI Wb B KaueCTBe yMO3PUTEIbHBIX IPUMepOoB. BrionHe
MOXXHO TPEACTaBUTH, YTO CBEPXPA3yM B COCTOSTHUU pa3paboTaTh IJIaH JAOCTHU-
JKEHUS CBOUX IleJIel JIydlle J060ro 4eJloBeKa — CKOpee BCEro, Tak U Oyzer.
B mpuHnume, K MoJ0OHBIM BellaM CIeAYET OTHOCUTBHCA CIeTKa OTBJIEYEHHO.
[TockonbKy HaM HHUYEro He M3BECTHO O IIOTeHIMaJIbHbIX BO3MOXKHOCTAX CBEpX-
pasyMa, Mbl B COCTOAHMH JIMUIb IIPUUTU K 3aKJIOUYEHUIO, YTO OH, BEPOATHO,
HayHeT CTPEMUTHCA K TAKOMY IlepepacipeZieIeHHUI0 PECYPCOB IIJIaHEThI, KOTOpoe
JIoBeZleT 10 MaKCHMMaJbHOU CTelleHU peanu3alyio ero njgaHoB. OgHakKo Hazo
VYUTBIBATH, YTO 3TO BBIIIOJIHUMO JIUIIb IPU YCIOBUAX, UYTO PALOM He TOSABUTCA
COIIEPHUK, PaBHBIY eMy II0 UHTEJIJIEKTY, 1 YTO YeJIOBeueCcTBO 3apaHee He IpeJ-
MPUMET NPOAYMaHHBIX U [IEHICTBEHHBIX Mep 110 obecliedeHHIo cBoell Ge3omac-
HOCTH. JI1000¥ TpeIOXKEHHBIM HaMU KOHKPETHBIN ClleHApUH B JIyYIIIEM CIydae
OTIpeJIeIUT HUKHUM TIpeJies IONyCTUMOTO Pa3BUTHUSA COOBITUIN: HACKOIBKO OBI-
cTpo U 3dpdekTUBHO cBepXpasyM AobbeTcs cBoux Ieseii. U Bceraa ocTaeTcs
BEPOSATHOCTb, YTO OH IIPEAIIOUTET O0ee KOPOTKUH My Th AJIsI BOILIOIEHUA COO-
CTBEHHBIX 3aMBICJIOB.

BPE3KA 6. JHK, 3AKA3AHHAA MO MNOYTE

Snuesep KOaKoBCKMiA B paboTe «/ICKYCCTBEHHbIN MHTENNEKT KaK MO3UTUBHBIN 1 HEraTVBHbIN

dakTop rnobanbHOro pricka» ONUCbIBAeT BO3MOXKHbIV CLiEHapWiA 3axBaTa Bnactu M,

1. PewnTb 3agavy cuMHTe3a 6esika, NONyunB BO3MOXKHOCTb co3aaBath Lenoukn AHK, no-
nuNenTUAHbIe Leny KOTOPbIX BbIMOMHAT creunduryeckme GyHKUMOHaNbHble ponu
B CJIOXKHOM XMMUYECKOM B3aVMOLENCTBUN.

2. OTnpaBuWTb NO 31EKTPOHHOI noyTe Habopbl uenoyek [HK B ofHY nnm Heckonbko
nabopatopuii, npeanaratowux ycnyrm no cuHtesy AHK, cekseHupoBaHuio nentmaos
N AOCTaBKY pe3ynbTaToB C MOMOLbi0 Kypbepckoi cny»6bl FedEx. (CerogHa mHorve
nabopaTtopumn 3aHMMAKTCA STUM, MPUYEM YaCTO FOTOBbI BbINMOJIHUTL 3aKa3 B TeueHue
Tpex CyToK.)

3. Haiitu yepes UHTepHeT Nto6Oro YenioBeKa, KOTOPOro MOXKHO MOJKYMOM, LAHTAXXOM UK
o6MaHOM 3acTaBWTb MONyuYnTb 3aKa3 y FedEx, UToObl MOTOM OH CMeLLan cofiepXnmoe
NPO6UPOK 11 MOMECTUI 3TO COAEPXKMMOE B NMOAXOAALLYIO Cpeay.

4. CuHTe3npoBaHHble 6enku chopmMmpyIoT OUYEHb MPUMUTHBHYIO «BJIaXKHYH0» HAHOCUCTEMY,
CNoOCo6HY0 MO aHanorMm ¢ pubocomamu BbiNMonHATb BHELLHWE KOMaHAbl, NepefaBaemMbie,
Hanpumep, NOCPEeACTBOM OrnpefeNieHHbIX aKyCTUYeCKUX BUOpaunii, nayLwmx oT Ha-
NpaBfieHHOro Ha Konby AWHaMMKa.
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5. Wcnonb3oBaTtb 3Ty upe3BblYaiHO NMPUMUTUBHYIO HAaHOCUCTEMY ANA CO3faHusA Gonee

CJIOXHbIX CMCTEM, KOTOPble, B CBOIO ouepefb, CO3AaAyT elle bonee CNoXHble CUCTEMBI,

N Tak JONTWN JO MONEKYNAPHbIX HAHOTEXHONOMMA — UKW elle Aasnblue.

CBepxpasym NpumeHseT CBOK CBEPXMOLLb B 06/1aCTN TEXHONOTMYECKNX pa3paboTok,
uTo6bI pewunTb Npobnemy cMHTe3a 6enka (MepBblii Wwar) 1 co3aatb HAbop MoNeKynAPHbIX
«KUPMUUYMKOBY, N3 KOTOPbIX B BOAHOM pacTBope cobepeTca npocTenwnii HaHoaccembnep
unn Mmkpodpabprka (YeTBepTbiii war). Ta ke camaa TeXHoMorMyeckasa CBepxXmollb CHOBa
MCNOMb3yeTcs, YToObl NOBLICUTL YPOBEHb HAHOTEXHOOTMI C MPUMUTMBHOIO Ha NPOABY-
HYTbI, MALUMHHDBIN (NATbIA war). OcTanbHble Wary TPebyoT TONbKO YeNoBeYeCKUX NHTEeN-
neKkTyanbHbIX cnocobHocTen. CofepaHne TPETbEro Lara: HaTN Yepes MHTEPHET JoBep-
YMBOrO YenoBeKa 1 ybeanTb ero BbIMOMHNUTL HECKOMbKO MPOCTbIX AENCTBMIN — TaKoe
NPOUCXOAUT BO BCEM MMpPEe KaxkAblli AeHb. Becb cueHapuin co3gaH yenoBeyeckum ymom,
NO3TOMY Jla)ke YPOBEHb CTPaTErnyeckoro niaHnpoBaHnA CUCTEMbI MOXET He NpeBblllaTbh
yenoBeyecKkunin.

MW HaunHaeT peiicTBOBaTh, UMeA CBOGOAHLIN [OCTYN K MHTepHeTy. Ecnn geno 6yget
06CTOATb MHaye, NaH cnefoBano 6bl JONONHUTL elle HeCcKoNbKumK waramu. M mor
6bl, HanNpuUmep, BOCMNONb30BaTbCA CBOEN CBEPXMOLLbIO B 06/1aCTV COLManbHOro MaHumny-
nMpoBaHuA 1 ybeauTb niofiei, KoTopble C HAM B3aMMOAENCTBYIOT, «OTNYCTUTb» ero
Ha csobogy. nn obutbCca 3TOro CaMoCToATENbHO Gnarofapsa YMEHMIO B3laMbiBaTb
cuctembl. Ecnn W He ycnen oBnageTb TakMmy CMOCOBHOCTAMM, TO eMy MPULLTOCh Obl
HayaTb C NPUMEHeHNA CBOe CBepXMOoLLM B 0611aCTV COBEPLUEHCTBOBAHNA NHTENNEKTA,
4yTOObl 06pPECTV CBEPXMOLLb B 06/1aCTN COLMANIbBHOTO MaHWNYNMPOBaHWA VAN B3JIOMa
cucTem.

BepoaTHo, I noaBuTtcs B Mrpe, NOHOCTbIO OXBAaYeHHOM r106aJibHO KOMMbIOTEPHO
ceTbto. Ho yxke ceropHs ecTb psf HOBEMLINX TEXHONMOTMUIA, KOTOPble ABHO NpUrogAtcs 6y-
aywemy A B ero MupoBol cBepxaepkaBe: 0651auHble BblYMCIIEHMS; CEHCOPHbIE YCTPONCTBa
C NOAK/IOYEHVEM K MHTEPHETY; BOEHHbIE 1 Fpa)AaHcKme 6ecnnnoTHUKK; aBToMaTr3auma
nccnefoBaTeNibCKMX nabopaTopuin 1 NPOnU3BOACTBEHHbIX NPeAnpPUATUN; SNEKTPOHHbIe
nnaTeKHble cucTembl 1 LdpoBble GUHAHCOBbIE CPEACTBA; aBTOMATM3NPOBaHHbIE CUCTEMbI
aHanm3a uHGopMaLum 1 CUCTEMbI MPUHATAA peLleHNiA. DTOT akKTUBHBIA TEXHONOTMYeCKni
6arax 6ynywwuin N npnbepeT K pykam € AUCKPETHOIN CKOPOCTbIO, UTO ABHO NOCMOCO6CTBY-
€T ero BOCXOXKAEHNIO K BEPLUMHE BNAcTU (XOTA HOBelilne pa3paboTkm B obnactu Kubep-
6e30MacHOCTU MOTYT HECKO/IbKO 3aTPYAHWTb 3Ty 3ajiauy). B KOHeuyHOM cueTe pasnuuua
B CLeHapusAx BpAg nn urpatoT 6onbluyto ponb. Cna cBepxpasyma — B €ro MHTENeKTe,
a He pykax. MpaBga, W/ Bce-Takm He 0601MTHCb 6€3 MOMOLLHUKOB, NMPVBbIKLIVX B3aIMOJEi-
CTBOBATb C 3TUM MaTepuasnbHbIM MUPOM, — Kak NMOKa3blBaeT NPUBEAEHHbIN Bbille CLEeHapuiA,
Ons 3aBeplueHus $asbl CKPbITOV NMOATOTOBKM XBAaTUT AaXke e AUHCTBEHHOW Napbl PYK roTo-
BOro K COTpyAHUYeCTBY COOOWHYMKa. [Mocne vero UM nepeinget K dase oTKpbITOW peanu-
3aUuun, B KOTOPOW MOCTPOUT COOCTBEHHYIO MHOPACTPYKTYPY, rae yxke 6yayT AeicTBOBaTb
camble pasHble po6OTbl-MaHUNYNATOPbI.
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BnacTtb Hag npupoaon 1 apyrimin AeMCTBYIOLLMMIA CUNaMu

Croco6GHOCTb HEKOU JIEHCTBYIOIIE CHITB UBMEHUTD OyZyIlee YeTOBEYECTBA 3aBUCHT
He TOJIbKO OT abCOJTIOTHOM BEJTMYHHBI €€ COOCTBEHHBIX XapaKTEPUCTUK U PECYPCOB:
YMCTBEHHBIX CIIOCOOHOCTEH, JKU3HEHHBIX CHJI, 0OObeMa KaluTala U IPOoYero, —
HO ¥ OT UX OTHOCUTETbHOMN BeJTMIMHBI B CPABHEHUHU C BO3MOXHOCTSIMH U pecypcaMu
JPYTUX JEHCTBYIONIUX CHJI, UMEIONTHX MIPOTHUBOIIOIOKHBIE TIEJIH.

B curyamum, Korga oTCyTCTBYIOT KaKuhe Obl TO HU OBLIO KOHKYPUPYIOIIUE
CHJIBI, aOCOTIOTHBIN YPOBEHb BO3MOXKHOCTEH CBEpXpa3yMa, IpeoioieB HEKOTOPBIH
MWHUMAaJIbHBIA Oapbep, CTAHOBUTCS y)Ke HEBaKHBIM, TIOCKOJIBKY CUCTEMA, CTap-
TOBAaB C MUHUMAaJbHO JOCTATOYHBIM 06BEMOM PECYpPCOB, criocobHa BHIOPATh
TaKOH MyTh Pa3BUTH S, KOTOPBIH MTO3BOJIUT €l TPUOOPECTH JIFOOBIE IOTTOTHUTETh-
HBIE PECYPCHI, Ja’ke OTCYTCTBOBABIINE N3HAYaTbHO. MBI y3Ke YITIOMUHAIU 06 3TOM
paHbIIle: BO-TIEPBBIX, KOTZIa 06CY KAl OMUHAKOBYIO OITOCPEIOBaHHYIO JocsATae-
MOCTb TaKHX THUIIOB CBepXpa3yMa, KaK CKOPOCTHOM, KOJJIEKTUBHBIN 1 KaueCTBEH-
HBII; BO-BTOPBIX, KOT/Ia TOBOPUJIH, YTO JOCTATOYHO 06J1a1aTh CBEPXMOIIBIO JIUIID
B OZHOM 00/1aCTH, YTOOBI 00ECIIeYUTh cebe ee BO BCEX OCTAJIbHBIX.

[TpeamonoXuM, MOSABUIACH CBepXpasyMHasA CUJa, yIpaBJsgwoIllas HaHOAC-
ceMbyiepoM. Y Hee yKe eCTb JOBOJBHO MOIIU IS TIPEOJOIEHUS JTI0ObIX ecTe-
CTBEHHBIX ITPErpa/i, ¥ OHa MIPSIMBIM ITyTEM JIBHUKETCS K TOMY, YTOOHI CYyIIIECTBO-
BaTh Be4HO. He BcTpevas conmpoTUBIEeHU HAa UHTEJIEKTYaJIbHOM YPOBHE, Hallla
JeUCTByIomas Cujia, UIN areHT, MOXeT BhipaboTaTh 6e30MacHBI Kypc pas-
BUTHSI, KOTOPHIN TIO3BOJIUT €if OBJIaZIETh BCEMU TEXHOJOTUSIMU, HEOOXOAUMBIMU
JIJISI OCYIIIECTBJIEHUS ee Ilesiei. Hampumep, co3zaTh TEXHOJOTHIO CTPOUTENBCTBA
1 3amycka 30H10B $poH HelimaHa — CIIOCOOHBIX K IIEpEMEIIEHHUI0 B KOCMUYECKOM
MIPOCTPAHCTBE MAIIWH, KOTOPBIE UCITOIb3YIOT T0JIE3HBIE NCKOTIaeMbIe U SHEPTUTIO
acTepou/IoB, TJIAaHET U 3Be3[| JIs CO3JaHUsA COOCTBEHHBIX KOMUU'®. 3amycTun
30HZBI GoH HelimaHa, Takoi areHT paKTHIEeCKU HauHeT 6eCKOHEUHBIH Mpoliecc
KOJIOHU3aluu BceseHHON. KOMUU-TIOTOMKH, ABUTASCH CO CKOPOCTAMHU, OJIU3-
KUMU K CKOPOCTH CBeTa, B KOHEUHOM CUeTe KOJOHU3UPYIOT BCio chepy Xabo6-
Jla — YacTb paciupsionieiics BceleHHOM, KoTopas TeOpeTUYECKHU OCTYITHA
U3 TOYKWH, TZle MBI ceiiuac HaxoAuMcs. [locyie 3TOro BcsA MOAKOHTPOJIbHAS Ma-
Tepusl U HeorpaHUYEeHHOe KOJIUYECTBO SHEPTUU OyAyT OpraHW30BaHbI B I€H-
HOCTHBIE CTPYKTYPBI, MAKCUMU3UPYIONUe QYHKIIUIO MOJE3HOCTH HUCXOAHOTO
areHTa Ha BpeMEHHBIX MPOMEXKYTKaX KOCMUYECKOro Maciitaba — TO eCTh KaK
MUHHUMYM B Te€YeHUE TPUJIMOHOB JIET O TOIO MOMEHTA, KOrZla cTaperomas
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BcesleHHasA CTaHET CIUIIKOM HeJPYKeTF0OHBIM MECTOM JJI1 06paboTKu HHPOP-
Manuu (CM. Bpe3Ky 7).

CBepxpa3yMHBIH areHT MOXKeT pa3paboTaTh 30H/bl GpoH HelimaHa Tak, 4TOOBI
OHU He OBLITU MOJBEP)KEHBI DBOIONUU. DTO 00eCIeYnBAETCs TIATENbHBIM KOH-
TpOJIEM 32 CTaJleld caMOBOCIPOM3BOACTBA. HanmpuMmep, mporpaMMHoe obecrie-
YeHUe J0UepHEro 30H/a J0KHO OBITh MHOTOKPATHO ITPOBEPEHO Mepe/] IEPBLIM
3allyCKOM U MUMETh MpoUeAyphl MINGPOBAHUSI U UCIPABIEHUSA OUIUOOK, YTOOBI
rapaHTUPOBATh HEBO3MOXXHOCTD BOCIIPOM3BeZIeHUA CIyIalHONH MyTaIlUM B IO-
C/IeyIOIUX MOKOJMEHUAX. B TaKOM ciry4ae pacTyuias MOMyasaius 30HA0B GOH
HefiMaHa rapaHTUPOBAHHO COXPAHUT M PACIPOCTPAHUT IIEHHOCTH HCXOJHOTO
areHTa BO Bceil 0603pumMoii Beesnennoid. [Tocse 3aBepieHus ¢pasbl KOJIOHU3AIUN
MMEHHO 3TH LIeHHOCTU OYZAYT ONpeJesaTh XapaKTep UCIOTb30BAHUS BCEX aKKY-
MYJIUPOBAaHHBIX PECYPCOB, JaXke ec/ii I'POMaHble PACCTOSHUSA U PacTyIas CKo-
POCTb pacuIupeHus BceseHHOI c/eNaloT HEBO3MOXHOU CBSI3b MEXJY cOO0H
yZaJleHHBIX APYT OT Apyra KOMIIOHEHTOB CeTH. B uTore 3HayuTesNbHAs 4acTh
Halllero CBETOBOT'O KOHYca OYAyIIEro MoXKeT OBITh chOPMUPOBaHa B COOTBETCTBUU
C TIpeANoOYTeHUAMU UCXOJHON CBEPXMOIIHON U CBEPXPa3yMHOU JeMCTBYIOIIEH
CHJTBL

Takum 06pa3oM, MbI IOJYYHJIN MePY OIMOCPEZOBAHHOTO PaCIINpPeHUs JTI060H
CUCTEMBI, He BCTpedarolllell cepbe3HOT0 MHTEJIeKTYaJlbHOI'0 COIIPOTUBJIEHUA
Y HAYWHAIOIIeli ¢ Ha6OPOM BO3MOXKHOCTEN, TTPEBHIIAOIINX HEKWI MUHUMAaTbHBIH
mopor. /laiuM omnpeziesieHre 3TOr'0 IIOpPora, Ha3BaB ero IOpPOroM YCTOUYUBOCTH
6y1aropasyMHOT0 CUHIVITOHA (CM. Takke puc. 11).

Ilopoz ycmotiuugocmu 621a20pa3ymMHO20 CUH2JMOHA

Ha60op BO3MOXXHOCTEH IMpeBBIIAeT TOPOT 6JaropasyMHOT0 CHUHIJITOHA
TOTZIA U TOJIbKO TOI/Z|a, KOTZla HACTOMYMBAsA U PAa3yMHO OTHOCAIIAACH K K-
3UCTEHI[UATBHBIM PUCKaM CHCTEMA, B PACIOPSKEHUU KOTOPOU OKa3bIBa-
€TCsI TOT HabOp BO3MOXKHOCTEH U KOTOpasi He CTAJKUBAETCS C UHTEJIEK-
TyaJIbHBIM IIPOTUBOJEHCTBIEM U KOHKY PEHIIUEH, clocOOHA KOJIOHU3HUPOBATh
U MepeCcTPOUTH 3HAUUTETBHYIO YacTh JOCTYITHOM BceeHHOM.

[ToJ; «CHHTJITOHOM» MBI IOHMMAaeM ZIOCTaTOYHO XOPOIIO BHYTPEHHE CKOOPAUHU-
POBaHHYIO TOJUTHUYECKYIO CTPYKTYPY, HE UMEIOIIYI0 BHENIHUX OIIOHEHTOB,
a oz «b6yaropa3dyMueM» — HaCTOMYHUBOCTD U Pa3yMHOE OTHOIIEHUE K SK3UCTEH-
[IMAJTBHBIM PUCKaM, IOCTaTOYHBIE /7S TPE3BOT'O PA3MBINLIEHUS HAJL JaTbHECPOY-
HBIMH IIOCJIEICTBUSIMU J€HCTBUU CUCTEMBI.
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A AcTpoHoMuyecKoe paclumpexue
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Puc. 11. HekoTopble BO3MOKHble TpaeKTOpUM pa3BMTNA TMNoTeTNYeCcKoro 6naropasymHo-
ro CMHMTOHA. ECI BO3MOXHOCTY CUCTEMbI HEAOTATMBAIOT A0 MOPOra XM3HecnocobHoCTH
B KPATKOCPOUYHOW MepCrneKkTMBe — Hanpumep, Koraa pasMep nonyisuuy CMWLKOM Man, —
BUbl, KaK MPaBuW/IO, BbIMUPAIOT OUeHb ObICTPO (1 ocTatoTcA Bbimeplmmu). Ha uyTb 6onee
BbICOKUX YPOBHSAX BO3MOXHOCTE MOBbILIAETCA BEPOATHOCTb peanmsaumm apyrux cLieHapres:
CUHINTOHY MOXET He MOBE3TW — U OH BLIMPET; UM NMOBE3TU — 1 OH NOJTYUNT LOMOSHUTENbHbIE
BO3MOXHOCTU (HanpumMep, pa3mep HaceneHus; reorpapuyeckoe pacnpefeneHne; TexHuueckme
HaBbIKW), KOTOPble MPEBbICAT MOPOr YCTONUMBOCTU GnaropasyMHoro cuHrntoHa. Korga ato
NpoV30MAeT, BO3MOXKHOCTM CUHIIITOHA MOYTY HAaBEPHSIKA NPOJOIKAT PAacTy, MOKa He JOCTUTHY'T
HEKOTOPOro CyLLeCTBEeHHO Gosee BbICOKOro YpoBHs. Ha prcyHKe n306pakeHbl iBe TOUKM Npu-
TAXEHWA: BbIMUPaHVEe 1 acTPOHOMUYECKoe paclunpeHne. ObpatnTe BHUMaHMWE, YTo AnA bnaro-
Pa3yMHOro CUHIATOHa AUCTAHLMA MEXAY NMOPOrom XM3HEeCNOCOOHOCTU B KPAaTKOCPOUHOM
nepcrneKkTBe U MOPOrom YCTONYMBOCTY MOXKET OblTb [OBOSIbHO HEOOMbLLION'™.

BPE3KA 7. HACKOJIbKO BOJIbLUMM MOXET BbITb
ACTPOHOMMYECKOE PACLUMPEHUE?

PaccmoTpurm TeXHONOrMyYeckn 3penyto LMBUM3aLmIo, KOTopasa B COCTOAHNUM CO34aTb Pa3yM-
Hble 30HAbl OoH HellmaHa, onucaHHble Bbiwe. ECnn oHM cnocobHbl NepemeLatbcs B Npo-
CTPaHCTBE CO CKOPOCTbIO, cocTaBnALeln 50 NPOLEHTOB OT CKOPOCTY CBETa, TO A0 TOro
MOMeHTa, Koraa paclumpeHne BceneHHol cienaeT ocTanbHble ee 0611acTy HE[OCTYMHbIMU,
cmoryT fobpatbea 1o 6 x 10" 3Be3p. Eciiv ABMraTbca co CKOPOCTbIO, PaBHOM 99 NpoLeHTam
OT CKOPOCTU CBETa, 3Ta BeIMUMHa BblpacTeT fo 2 x 1005, [Ina nepemelyeHmns C TakKumum
CKOPOCTAMU JOCTAaTOYHO IMLLb HEGONbBLUION YaCTN SHEPTETUYECKMX PECYPCOB, UMELMXCA
B ConHeuHol cucteme’’. HeBO3MOXKHOCTb CKOPOCTEN BbIlLe CKOPOCTM CBETa B COUeTaHUn
C MONOXUTENIbHON KOCMONOrMYyecKkolr NocTossHHON (bnarofaps KOTOPOI CKOPOCTb pac-
wnpeHna BceneHHom pacTeT) 03HayaeT, YTO Mbl MONMYUUSIA BEPXHIO OLEHKY Npenesios
MPOCTPAHCTBA, KOTOPOE CMOTYT MOKOPUTb HalIM NOTOMKU'.
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Ecnn npegnonoxutb, 4to y 10 NpoLEHTOB 3Be3[ eCTb MaHeTbl, MPUrogHble — WUn
CnocobHble cTaTb NPUroAHbIMU B pe3yrbTaTte nx TpaHchopmaumm no obpasuy 3emnm — gns
06/TaHNA CyLLeCTB, MOXOXMX Ha NIofe, 1 UTO KaxAasa 13 HUX CTaHeT AOMOM LN MUSIN-
apfAa YenoBek Ha MUIMapA NeT (Co cpefHer MPOAOCIKUTENBHOCTBIO YeNOBEeYECKOM XKN3HW
100 neT), TO 3TO O3HayYaeT, uTo B ByAyLlem pa3yMHON LMBUNM3aLMEN, POXKAEHHONW Ha 3em-
ne, 6yget co3faHo okono 10% yenoBeyecknx XnsHen®.

OpHaKo ecTb OCHOBAHUA NofaraTb, YTO MOSTyYEeHHasA HaMM OLleHKa CEPbEe3HO 3aHMXKaeT
WCTUHHOE 3HaueHVe 3Toro nokasatens. Ecnm 3a cueT paspyweHna HeobrTaembIx naaHeT
1 UCMOJIb30BAHUA MEX3BE3HOrO BelecTBa GOpMUPOBaTb MOXOXKME HA 3eMJT0 MiaHeThl,
a TakXKe YBeNMUNTb MIIOTHOCTb HacCeNeHNs, ero MOXXHO MOBbLICUTb KaK MUHVIMYM Ha napy
nopsAAKOB. A eC/M BMECTO MCMOJb30BaHNA NOBEPXHOCTU TBEPAbIX MaHeT Oyayulas LUMBu-
NM3aumnsa HauHeT cTpouTtb unnuHapbl O'Hunna, To cmoxeT fo6aBUTb eLle HECKONbKO Mo-
PAAKOB BeNMYMHbBI, foBefA obLylo oueHKy, Hanpumep, o 10 yenoBeyecKux XmnsHen.
(UnnnHgpamm O’Hunna HasbiBaloT NpeasioxeHHoe B cepeaunHe 1970-x rr. amepukaHCKUm
dusnkom Oxepapgom O'Hunnom KocMmyeckoe rnocenieHne, cocTosllee U3 ABYX MOMbIX
LUMNMHAPOB, BpalleHne KOTOPbIX CO3AAaeT UCKYCCTBEHHYIO rPaBUTaLMI0 HA BHYTPEHHeN
NMOBEPXHOCTM 3a CYET LEHTPOOEXHbIX cmn?.)

lfopa3po 6onblie NOpPARKOB BeNMUYMHbBI MOXKHO [406aBMTb B HaLLy OLEHKY KOonmnyecTBa
AHTPOMOMOPGHBIX CYLIECTB, €C/IM NMPUPABHATbL K HUM BCE 3K3EMMAAPbI UCKYCCTBEHHOTO
WHTENNEKTa, YTo 6bio 6bl NpaBubHO. [1s pacyeTa KX YMCIa HYXKHO OLEHUTb BbIUMCIIN-
TeNbHYI0 MOLHOCTb, JOCTYMHYIO TEXHONIOTMYECKM 3PENoi LMBUAN3ALMN. DTO CJIOXKHO clle-
naTb JOBOJIbHO TOYHO, MOXHO JIVLUb MOMBITAaTbCA MOMYUNTb HUXKHIOK FPaHKLY MOLLHOCTY,
JOCTUKUMOW B pe3ynbTaTe peanvsaumm TEXHONOTMYeCKX MPOEKTOB, OMMCAHHBIX B HAyYHON
nutepatype. OfUH 13 TaKnX NPOEKTOB OCHOBaH Ha mpaee cdepbl [ancoHa, npefnoxeHHom
B 1960 rogy ®prmeHom [1JalCOHOM rMMOTETUYECKON CUCTEMbI, KOTOPasA OKpYy»aeT 3Be3ay
1 cnocobHa ynaBnmBaTtb 6OMbLUYIO0 YacTb UCMYCKaeMoW eto sHeprum?'. [ina 3se3abl Bpoae
Hawero ConHua 37To gano 6bl 10% BaTT. B Kakoe KONMYecTBO BblYNCIINTENIbHOM MOLLHOCTY
yAanocb 6bl NPeBPaTUTb 3TY SHEPrIIo, 3aBUCUT OT 3GDEKTUBHOCTUN BbIUNCIIUTENIBHOW CXe-
Mbl 1 NPUPOAbLI BbIMOSTHAEMbIX BbluMcsieHW. Ecnn mbl Byfem cuntaTb BblUMCIEHNUA Heob-
paTVMbIMU 1 NPEATNONOXKMM, YTO TaK Ha3biBaeMblli KOMMbIOTPOHWYM peann3oBaH Ha 6ase
HaHOMEXaHUYECKNX TEXHOMOMNI (4TO MO3BOUT HaM BMJIOTHYIO NMPUBAN3NTCA K nNpeaeny
SHepreTnyeckoln 3pPeKTUBHOCTY COrnacHo NprHuMny JlaHgayspa), KoMnbloTepHasa cucTe-
Ma Ha ocHoBe cdepbl [lalicoHa morna 6bl BbIMONHATE 0Koo 1047 onepauwnii B ceKyHay?.

Ecnv coeguHnTb 3TU OLEHKU C MPUBEEHHbIMU BbIlle pacyeTamy KONMyecTBa 3Be3f,
[10 KOTOPbIX MOXHO [0NIeTETb, Mbl MOJYYNM, UTO B pe3ysbTaTe KOJIOHU3aLUN AOCTYMHON
yacTu BceneHHow BbluMCINTENIbHAA MOLWHOCTb AOCTUIHET NpuMepHo 10%7 onepauwnii B ce-
KyHAy (Mpu ycnoBUM HAaHOMEXaHUYECKOro KOMMbIOTPOHMYMa)?. CpefHAA 3Be34a CBETUT
B TeueHue 10" cekyHp. CnefioBaTenbHO, KONMYECTBO OMepPaLuii, KOTOPbIe MOXXHO BbIMOSHUTb
Ha 6a3e 0JHOro aCTPOHOMMYECKOr0 PaCLUMPEHMs, COCTaBAAET Kak MUHUMYM 10%. Ha camom
Jene 3TO UMCNO, CKopee BCero, HAMHoro 6onblue. Mbl MoOrny 6bl YBENNUNTL €r0 Ha He-
CKONbKO NOPALKOB, €CNN, HanprMep, aKTUBHO UCMOSb30Bany 6bl 06paTuMble BblYMCIIEHNS,
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BbIMONHANM Obl BblUMCIEHNA NpW 6onee HU3KoM TemnepaTtype (NofoXaas, noka BceneHHasn
He OCTbIHeT ellle CUNIbHee) UM 3aAeCTBOBaNM 6bl AOMONHUTESIbHbIE UCTOYHUKIN SHEPrUn
(Hanpumep, TEMHYIO MaTepuio)®.

He anAa Bcex unTatenein MoxeT ObITb OYEBMAHO, MOYEMY BO3MOXHOCTb BbINOSIHUTb
10% BblUMCNIUTENbHbBIX OMepaunii Tak BaxHa. lMosTomy 6ygeT nonesHo paccMoTpeTb ee
B OnpepaenieHHOM KOHTeKCTe. MOXHO, HanpumMep, CPaBHNUTb 3Ty BENIMYMHY C paHee cAenaH-
HOVi OLIEHKOW TOTO, UTO A/1A MOAENIMPOBAHUS BCEX HEMPOHHBIX onepaunii Ha MPOTAXKEeHNUN
BCE NCTOPWK »KN3HU Ha 3emne noTpeboBanocb 6b1 103'-10* BbIUMCAUTENBHBIX OMNepaLuii
(cm. rnaBy 2, Bpe3ky 3). inu npefcTaBUM KOMMbIOTEPBI, HA KOTOPbIX paboTaloT UMuUTaLm-
OHHbIe MOJEesIN YeNOBEYECKOrO MO3ra, XKMBYLLE CBOEI HACbILLEHHON 1 CHACT/IMBOM XIM3HbIO
1 aKTUBHO B3aMMOZENCTBYIOLME APYT C APYTOM B BUPTYaslbHOM NPOCTpaHCTBe. TunmyHas
OLEHKa BblUMCINTENIbHOV MOLWHOCTU Ans paboTbl Takoro amynatopa — 10' onepauwnii
B ceKyHAy. To ecTb AnA NOAAep»KaHNA ero B akTUBHOM COCTOAHUM B TeveHne 100 net no-
Tpebosanocb 6b1 10 onepauuin B ceKyHAy. To ecTb Jaxe Npu 0CTOPOXHOM NpeAnonoxe-
HVW OTHOCUTENbHO 3P EKTUBHOCTY KOMMBIOTPOHMYMA OH CMOT 6bl NPOBECTY NOTHOLIEHHY0
SMYNAUMIO Kak MUHUMYM 10%8 yenoBeyYecKrX XKn3Hei.

WHbIMM cnoBamu, ecnv NpefnonoXuTb, YTo B 0603pnmMoit BceneHHOM OTCyTCTBYIOT BHe-
3eMHble LUBUAM3aLMU, TO BO3MOXKHOCTMN Takoro KOMMbOTPOHMYMa COOTBETCTBYIOT Kak MUHU-
mym 10 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 ue-
NOBEYECKMX XKM3HelN (XOTA Ha caMOM [efie 3TO YMCJIOo, CKopee Bcero, Bbiwe). Ecnu mbl
NpeacTaBUM BCe CYACTbE, MEPEXKMTOE B TeUEHVE OHOW TaKOW MM3HW B BUAE CNE3VHKY pa-
ZOCTU, TOrAA CHACTbe BCEX ITUX >KU3HEN MOrno 6bl HAMOMHATL (M JaXke NepenonHaATb) Bce
OKeaHbl 3eM/n KaXaytlo CEeKYHIY B TeUeHMe COTHU MUIIMAPA0B MASTIMAPAOB ThiCAYENETUN.
BaHO TONbKO, UTOObI 3TO AENCTBUTENBHO ObINN CJI€3bl PAAOCTL.

ODTOT MOPOT CTAOUIBHOCTH 61ar0pa3yMHOI0 CUHIJITOHA NTPEJCTABISETCS J10-
BOJIBHO HU3KHM. MBI yKe BU/IeJH, YTO lake orpaHuYeHHBIe pOPMBI cCBEpXpasyma
CIIOCOOHBI €T0 IPEOZONIETh IIPU YCJIOBUH, YTO Y HUX €CThb JOCTYII K KAKOMY-TO
WHCTPYMEHTY, KOTOPHIY ITOMOXXeT UM MHUIIMHPOBATH IIPOI[eCC CaMOCOBepIIeH-
CTBOBaHUA. B yc0BUAX COBpeMeHHOU YeJoBeuYeCcKOW LMBUIN3aLUN TaKOW MU-
HUMAaJbHO HEOOXOANMBIN NHCTPYMEHT MOXKET OBITh OY€Hb IIPOCTHIM — XBATHUT
06BIYHOTO KOMIBIOTEPHOT'O MOHUTOpA UM WHOTO CPEJACTBA Mepejavyu Cylie-
CTBEHHOT0 0O0beMa MHpOPMAIIUU COOOITHUKY-UYETOBEKY.

[Topor ycroitunBocTH 61aropa3yMHOI0 CHHIVITOHA Ha CAMOM JIeJIe JJasKe HIKE,
YeM KaXeTcsd, — JJIs ero MpeojosieHUus He MoTpebyeTcs HU CBepxpas3yMa,
HH KaKOU-THO0 MHOW PyTypUCTUIECKOU TEXHOJIOTMU. HaCTOHYUBHINA U pa3yMHO
OTHOCAIIMNCA K 9K3UCTEHI[UATbHOMY PUCKY CHUHIVITOH, TEXHOJIOTUYECKHe U UH-
TeJUIeKTyaJbHble BO3MOXXHOCTH KOTOPOT'O HE IIPEBOCXOAAT TE€X, UTO y3Ke UMEIOTCs
B pacropsyKeHUU YeJIOBEYeCTBa, BIIOJHE MOT Obl IBUTAThCS KYPCOM, KOHEUHOM
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TOYKOM KOTOPOTO cTaja Obl peasn3alus MoTeHI[hala aCTPOHOMUYECKOT'O PACIIIH-
PEHUS YeJIOBEYECTBA. DTOTO MOYKHO ObLIO OBbI IOCTUYb, UTHBECTUPYS B CPABHUTENBHO
Ge3omacHble METO/bI PA3BUTHS UHTEJIEKTA U PA3yMHOT'O OTHOIIEHHUs K 9K3UCTEH-
[MaJbHBIM PUCKaM, OZTHOBPEMEHHO ITPUOCTAHOBUB CO3/IaHUE MTOTEHITNAIBHO OTac-
HBIX HOBBIX TEXHOJIOTUN. YUUTBIBAsI, YTO HEAHTPOIIOTEHHBIE SK3UCTEHIIUATbHBIE
KaTaKJU3MBI (TO €CTh He SBJIAIOIINECs CIeJCTBHUEM JesITeNbHOCTH YeJIOBEeKa)
Ha 0003pHUMOI BpeMEHHOH IIKajie HU3KU — U MOTYT OBITh JOTIOTHUTENBHO CHU-
JKEHBI 32 CYET Pas3JUYHbIX MHCTPYMEHTOB IOBBINIEHUs 6€30IacHOCTH, — TaKOMH
CUHIJITOH MOT OBbI TIO3BOJIUTH cebe ABUTAThCSA MeIeHHO? . [Tpesk/ie YeM COBEPIIUTD
CJIeIyIOIIMH II1aT, CHHIVITOH MOT ObI BHUMATEIbHO M3y4YaTh CUTYyaIlUio U He ¢op-
CHpOBaTh Pa3BUTHE TaKWX HaIlpaBJE€HUH, KAK CUHTETHUYECKass OMOIOTUS, Me/H-
IIMHCKHWE METO/bI YIYUIlleHNs YesIoBeKa, MOJIEKYAsIpHas HAHOTEXHOJIOT U U HC-
KYCCTBEHHBIN MHTEJIEKT, TOKa He OYAYT AOBeAEHHI 10 COBEPIIIEHCTBA IBHO MeHee
oracHbIe 0bJ1acTu: ero caMoobpa3oBaTebHast CUCTEMA, CUCTEMBI MHGOPMAI[UOH-
HOT'O aHAJIM3a ¥ KOJUIEKTUBHOT'O MIPUHSATUSA PEIeHUH — ¥ ITOKA OH HE UCITO/Ib3yeT
BCE UX BO3MO)XHOCTH /IJISI ZIETAIBHOTO MICCJIEIOBAHU ST MMEIOIINXCS Y HETO BapyaH-
TOB ZIelcTBUM. TO ecTh BCe 3TO HAXOAUTCS B IpeJiesiax A0CATaeEMOCTU JHOOOU
TeXHOJIOTMYeCKOH IIMBIJIN3aLINH, B HAIlIEM CTy4ae — I[UBUIN3ALIH COBPEMEHHOT'0
yesoBedecTBa. OT 3TOTO CIleHApUA HAaC OTAENSAET «BCETO JIUIIb» TOT (aKT, YTO
YeI0BeYeCTBO ceifyac HeJlb3sl Ha3BaTh HU CUHIVITOHOM, HU 6JIaropa3yMHBIM.

Kro-To Bo3pasuT: Begb Homo sapiens y»e Mpeozoses MOPOT YCTOHYNBOCTHU
6J1aropa3yMHOr0 CHHIJITOHA BCKOPE IOCJE CBOErO BO3HUKHOBEHUS KaK BHU/A.
CkaxeM, ZIBa1IaTh THICSY JIeT Ha3a/, 06/1aast TUIITh TPUMUTUBHBIMY OPYAUSIMU:
KaMeHHBIMU TOITOPAMU, UHCTPYMEHTAaMU U3 KOCTH, KOTbeMETaIKaMHU U OTHEM, —
JIFOIA, BO3MOXKHO, VK€ HaXOAMJIKUCh B TIOJIO)KEHUH, KOI/la BEPOATHOCTD YesloBe-
YecTBa JOKUTD [I0 HAIITUX HEH OblIa OUeHb BLICOKOH2S. YeCTHO rOBOPS, ZIOBOJIBHO
CTPAaHHO BBIPA)XKaTh MPU3HATEIbHOCTh HAIIMM IpeJKaM U3 SIOXH IMaJIE€OJUTa
3a HaJIM4YMe TEXHOJOTUH, CIIOCOOHBIX «IIPEO0JIETh IIOPOT YCTOMYMBOCTH 6J1ar0-
Pa3yMHOT'O CHHIJITOHA», yYUThIBAs, YTO PEAJBHBIX BOSMOXKHOCTEH cHOopMUPOBATh
KakKoii 6bI TO HU ObLIO CUHIVITOH B T€ BpeMeHa IPUMUTUBHOTO Pa3BUTHUSA ¥ HUX
He OBbLIO, HE TOBOPS YK€ O CHHIVITOHE HACTOMYMBOM U Pa3yMHO OTHOCSIIEMCS
K 3K3UCTEHIIMAJbHBIM puckam?. TeM He MeHee Ba)XHO, YTO 3TOT IIOPOT' COOT-
BETCTBYET OYE€Hb YMEPEHHOMY YPOBHIO Pa3BUTHS TEXHOJIOTUN — YPOBHIO, KOTO-
PBIH YeJI0BeYeCTBO IIPEB3OIILIO OYEHB JaBHOX,

fIcHo, uTO ecau ObI HAM HY)KHO OBLIO OIeHUTh 3GGEKTUBHYIO CHUIY CBEPX-
pasyMa — ero CIiocoOHOCTD MOJNy4YaTh OT MHUPA HYKHBIE EMY Pe3yJIbTaThl, — MBI
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MOJDKHBI OBLIM OB pacCMaTpUBAaTh HE TOJBKO €ro coOOCTBEHHBIE BHYTpPEHHUE
BO3MOXKHOCTH, HO ¥ BO3MOXKHOCTH, UMEIOIIHNECS Y €0 KOHKYPEHTOB. [IoHATHE
«CBepXpa3yM» KaK pa3 HEABHO W MOAPa3yMeBaeT 3Ty OTHOCHUTENbHOCTb. MBI
CKasaJiu, YTO eC/IU CUCTeMA «3HAYUTETbHO TPEBOCXOJUT APYTHE» B BBITIOTHEHUU
060l 3azaun U3 Tabs. 8, To oHa 00IaZlaeT COOTBETCTBYIOUIEH CBEPXMOIIIBIO.
[IpeBOCXOACTBO B TAKUX 00JIACTAX, KaK BRIpabOTKa CTpaTEruu, COI[UaIbHOE Ma-
HUITYJIMPOBAaHUE WM B3JIOM CHUCTEM, Ipe/IojaraeT HaJluuue HaBBIKOB, OoJee
Pa3BUTHIX IO CPABHEHUIO C KOHKYPEHTaMU (K KOTOPBIM OTHOCSATCS CTpaTeruye-
CKH€e COMEPHUKU U CIIEIUAIUCTHI 0 KOMITBIOTEPHOM Ge3omacHocTh). JIpyrue
BHUJBI CBEPXMOIIY CIeAYeT TaKKe MOHUMAaTh B 3TOM OTHOCHUTENBbHOM CMBICJIE:
CBEPXMOIIbI0 MOXKHO CYMUTATh JUIIh TaKWe JAOCTH)XKEHUS areHTa B 06J1acTH CO-
BEpIIEHCTBOBAHUS WHTEJJIEKTA, TEXHOJIOIMYECKUX UCCIeOBAaHUN U SKOHOMU-
yecKoH 3P eKTUBHOCTU, KOTOPbIE 3HAYUTENBHO IMTPEBOCXOAT COBOKYITHBIE BO3-
MOXKHOCTH OCTaJIbHOM YacTW 3€eMHOU ITUBUIM3AINU. V3 3TOr0 ompeseieHus
celyeT, 4TO B JIT060M MOMEHT 006J1ajlaTh CBEPXMOIIbIO B KaXK0H U3 obsacTeit
CrIoco6€eH JIUIIb OAWH areHT?.

B aTOM 3aKioYeHa TJIaBHAS MPUYMHA, TIOYEMY TaK BaKEH BOIPOC CKOPOCTHU
B3JIETa, — HE 13-3a TOTO, UYTO UMeeT 3HaYeHHe, KOTJja UMEHHO OyAeT JOCTUTHYT
pe3yJIbTaT, a U3-3a TOT'0, YTO CKOPOCTDb B3JIETa CUJIBHO BJIUSET HA TO, KAKUM OH
MOJKET OBITh. B cily4ae CKOPOCTHOTO MJIM YMEPEHHOTO B3JIeTa pellatolinee cTpa-
Teru4ecKoe IPEUMYIINECTBO, CKOPEE BCETO, OKAXKETCS Y KaKOT0-TO OZHOTO MPO-
eKTa. Tenepb MBI MOXXEM HUCXOAUTH U3 TOTO, YTO CBEpXpasyM, obOJaZaroIInii
abCOIOTHBIM CTPaTETUYECKHUM IIPEUMYIIECTBOM, ITOJYIUT B CBOE PaCIIOPSKEHNE
HEBEPOSTHYIO MOIIlb, IOCTATOYHYIO 15 GOPMUPOBAHUS CTAOUILHOTO CUHIJITOHA,
TO €CTh TaKOTO CUHIJITOHA, KOTOPHIH MOT OBl ONPeEeIATh AUCIO3UIUI0 aCTPO-
HOMMYECKOT'O pacIIUpEHUS YeTOBEYECTBA.

Ho «mor 6bl» He TO JKe caMoe, YTO «CTaJ Obl». JIOMyCTUM, KTO-TO 06JiajaeT
OT'POMHOM BJIACTHIO, HO HU pa3y He BOCIIOJb30BajCsa €. MoXKeM JIU MbI XOTb
YTO-HUOYZb CKa3aTh, YTO Oy/IeT peliaTh CBepXpas3yM, 00IaAatoNIui abCOTIOTHHIM
CTpaTeruyecKuM MPEeuMyIeCTBOM? DTO BOIPOC MOTHUBAIIMH, K KOTOPOMY MBI
celiyac u obpaTuMcs.
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Mbl MOHANK, KaKUMK OFPOMHBIMK BO3MOXHOCTAMM MOXET pacronaraTtb CBEpPXpa3ym, YToObl
COrNacHoO CBOMM Lienam MeHATb Oyayllee. Ho kakoBbl 3T Lenn? KakoBbl ycTpemneHus? byaet
NIV 33aBMCETb CTeNeHb MOTMBALMM CBEPXPA3yMa OT YPOBHA ero nHTennekTa? B aton rnase mbl
BbIgBMHEM [1Ba Te3uca. Tesnc 06 OpTOroHanbHOCTM MACUT (C HEKOTOPBIMU UCKIIOUYEHUAMM), UTO
MOXHO KOMOVHUPOBATb 060 YPOBEHb MHTENNEKTA C OO0 Liefbo, MOCKOMbKY MHTENNEKT
1 KOHEeUHble Lenun NpeAcTaBnAlT COO0I OPTOroHasnbHble, TO eCTb HE3aBUCKMbIE, NMEPEMEHHDIE.
Te3uc 006 MHCTPYMEHTaNbHOM KOHBEPreHLMY MacUT, UTO CBEPXPa3yMHble AENCTBYIOWIME CUbI,
W areHTbl, — NpU CaMOM LUMPOKOM Pa3HO00pasmnM CBOMX KOHEUHbIX Lienein — Tem He MeHee
6yayT NnpecnefoBaTbh CXOAHbIE MPOMEXKYTOUHbIE LeNW, NOCKOMbKY Ha 3TO Y BCEX areHToB OyayT
O[MHAKOBbIE MHCTPYMEHTASIbHbIE MPUUMHBI. PaCCMOTPEHHbIE BMECTE, 3TV Te3WChl MOMOTYT HaM
ACHee NPeACTaBUTb, KAKOBLI HAMEPEHWA CBEPXPA3yMHOrO akTopa.

CBA3b MeXAy MHTEJIJIEKTOM U MOTI/IBaLl,I/IeVI

B KkHUTe y:Ke 3Bydasio MpeAocTepekeHHe OT OIMMOKY aHTporoMopr3Ma: He ciie-
ZlyeT IpoelupoBaTh YeJoBeYeCcKre KadecTBa Ha BO3MOXXHOCTH CBepPXPa3yMHOI'0O
areHTa. MBI IOBTOPUM CBO€ IIpeZyIpexXAeHue, JUIIb 3aMEeHUB CJI0BO 803MOJ(C-
HOCMb HA CJI0BO MOMUBAyYUS.

[pex /e YeM pa3BUBaTh JaJIbllle TIEPBLIN TE3WC, ITPOBeJEM HeOOJIbIIOE Mpe-
BapUTeJbHOE pacc/eZIoBaHte Ha TeMy 6€3rpaHUYHOCTH BCETO CITIEKTPA BO3MOKHBIX
YMOB. B 3TOM abCTpaKTHOM, MOYTH KOCMHUYECKOM, MPOCTPAHCTBE BO3MOXKHOT'O
YeJI0OBeYEeCKUH pa3yM COCTaBJIeT HUYTOXXHO MaJsIblii KjiacTep. BeibepeM AByX Ipes-
CTaBUTEJIEN YETIOBEYECKOTO PO/, KOTOPBIE COTVIACHO OOIEMY MHEHUIO SIBJISIOTCS
JraMeTpabHO IIPOTUBOIOJOKHBIMU JUYHOCTAMHU. [IycTh 3TO 6yAyT XaHHA
Apenat u bennu Xusr*. Pasniuume MeXAy HMMU MBI, CKOpee BCEero, OLleHUM

* Xanna Apenom (1906-1975) — oguH U3 CaMbIX APKUX GHIIOCOPOB HAIlero BpeMeHH, U3y4daB-
mas Ipo6JIeMBl BIACTH, HACHJINA, 3714, CBOOOBI; OCHOBOIIOJIOXHHUK COBPEMEHHOH TEOpUU
ToTanuTapuama. bennu Xuan (1924-1992) — nonyaapHbIN aHITTUHACKUY KOMUYECKUM aKTep.
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Kak MakcuMasibHoe. Ho cziesaeM Tak IMIIBb IOTOMY, YTO Hallle BOCIIPUATHE IIeIMKOM
peryaupyeTcs HalllM >Ke OIIBITOM, KOTOPEIH, B CBOIO o4epe/ib, IlojaraeTcsd Ha cy-
IIecTBYIOLIYE YesloBeuecKye CTePeoTUIIH! (10 U3BeCTHOM CTelleHU Mbl HaXO[AMMCA
T10/] BAUSHUEM U BEIMBIIIJIEHHBIX TIepCOHAXKeH, CO3[aHHBIX ONATh-TaKU dYesioBeye-
cKo¥ paHTa3me AJis yIOBJIETBOPEHHS BCE TOT'O JKE YETIOBEYECKOT'O BOOOPAKEHHU ).
OnHako, UI3MEeHHUB MacIITab 0630pa 1 B3IVIAHYB Ha [TpobieMy paclipeesieHus payMa
CKBO3b IPU3MY O€3rPaHIYHOIO IIPOCTPAHCTBA BO3MOXKHOT'0, MBI 6yZIeM BEIHYKIEHBI
MIPU3HATD, YTO 3TH /JIBE JTMYHOCTHU He 6oJiee YeM BUPTYasIbHbIE KJIOHBL Bo BCAKoM
CJIy4ae ¢ TOUYKU 3peHHA XapaKTepPUCTUKY HepBHOM cucTeMbl XaHHa ApeHAT U beHHU
Xun GaKkTUIecK! UAeHTUYHEL [IpesrnonoKuM, FoJI0BHON MO3T M TOU U IPYroro
TIOMECTHWJIH GBI PSZIOM B TUIITN KaKOTO-HUGYb My3esi, — YBU/EB 3Ty SKCIIO3UIIUIO,
MBI Cpa3y CKakeM, YTO 5TH JiBoe IIpUHaZJeXKall OZHOMY U ToMy ke Buzy. bosee
TOTO, KTO U3 Hac CMOT OBl OIpPEeAEeTUTh, KAKOH MO3T XaHHBI APeH/T, a KaKOH —
Bennu Xwusta? Eciu HaM yZanoch 6B M3YYUTH MOP(OIOTUIO U TOTO U APYTOTO
TOJIOBHOT'O MO3Ta, TO MbI OKOHYATEJbHO yOeAMIUCh Obl B X QyHAaMeHTaTbHOM
CXO/JCTBE: OJVHAKOBadA ITaCTUHYATasA apXUTEKTOHUKA KOPBI; OHU U Te JKe OTAeJIb
MO3ra; OIMHAaKOBOE CTPOeHNe HePBHOM KJIETKU MO3ra — HelpOHa C ero HelipoMe-
JWaTOpaMU OZHOM U TOU e XUMUYECKOU ITPUPOABI'.

Bompexu ToMmy, 4TO pa3yM yesioBeKa IpaKTHU4YeCKU COIOCTAaBHUM C Hepassu-
YUMO¥ TOYKOM, IJIaBaroliell B 6€3rpaHUYHOM KOCMOCE NTPEATIONaraeMbIX pa3yM-
HBIX )XKH3HeH, CJI0KHUIach TeHJAEHIIUA IPOEeLUpOBaTh YejoBeYecKre CBOKCTBA
Ha caMble pa3HoOOpa3Hble MHOIJIAHETHBIE CYIIHOCTY U UCKYCCTBEHHbIE Pa3yMHbIe
CHUCTeMBbI. DTOT MOTHUB BEJIUKOJIEITHO ITPOKOMMeHTUpoBas diauesep KOgKoBcKuit
BCe B TOM ke paboTe «VICKyCCTBEHHBIM MHTEJIEKT KaK MO3UTUBHBIA U HETAaTHUB-
HBIHM GpaKTOp [106aTBPHOTO PUCKa»:

Bo BpemeHa pacuBeTa nonynsapHoi HayuHol GpaHTacTUKK, [OBOJIbHO AELLUEBOrO CBOWCTBA,
067I0XKKM XKYPHANOB NeCTPeNny KApPTUHKaMU, Ha KOTOPbIX ouepeHOe NHOMIaHETHOE Yyao-
BULLEe — B Hapofe 6ornee M3BECTHOE KaK «Myyeriasblil MOHCTP» — B o4YepedHON pa3 Kyaa-
TO TaLMNO OYepeaHYto KPacoTKy B 06s3aTeNnbHO 3aApaHHOM MilaTbe — MpUYeM KpacoTka
6blNia Hallen, 3eMHO, XeHLWMHO. [oxoxe, BCce Xy[0XKHVKM YBEPOBaM, YTO HErymaHouma-
Hble NpuLLEenbLbl C COBEPLIEHHO UHOW 3BOJIIOLNOHHOWN NCTOPUEN HEMPEMEHHO AOJIXKHbI
NCMbITbIBaTb CEKCYanbHOE BieUeHME K NPeKPacHbIM NpefcTaBUTeNbHMLAM YeSTOBEYECKOro
poaa. <...> Ckopee BCero, XyLOXHVKN, n306pakaBLume BCe 3TO, fake He 3ajaBanuncb BO-
npocom, a byaeT nu BoobLe r’MraHTCKUI XYK YygacmaumesieH K NPenecTAM HallnX >KeHLLMH.
Benib No NpeAcTaBNeHUAM XyAOXKHUKOB to6as Nonyo6Ha)eHHas »KeHLyHa MPoCTo Mo onpe-
LeNeHNI0 CeKCyasibHO npussiekamesibHA, TO €CTb UCMbITbIBATb K HEN »KenaHue ABNANOCb
HeoTbeMeMON YepTOl MyKeCTBEHHbIX NpefCTaBUTeNeN YenioBeYeckoro poaa. Bce xygox-
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HUYECKoe BHUMaHMe 6bII0 HampaBieHO Ha 3afpPaHHOE UMM NOPBaHHOE MaTbe, MeHbLIE
BCEro mx 3aboTuno, Kak yCTPOEHO CO3HaHMe MMraHTCKUX HaceKomMoobpasHbix. M 3To co-
CTaBMANO MMaBHYO OWNOKY Xy[oXKHNKOB. He 6yab ofexxabl n3ofpaHbl, — fymanu oHu, —
XeHLWWHbI BbirnAgenu 6bl He CTOMb CO6NasHUTENbHO ANA Myyernasbix MOHCTPOB. »Kasb
TOSIbKO, CaMW MpULLesbLbl TaK 1 He B3AAN 3TOrO B TONK2.

[Moskany#, UCKYyCCTBEHHBIM MHTEJIEKT CBOUMU MOOYIUTENbHBIMU MOTHUBaAMHU
ellle MeHblile OyZeT HalTOMUHATh YeJIOBEKa, YeM 3eJI€HbIH YelllyiyaThli PUIIIesel]
13 KocMmoca. VIHOIIaHeTssHe — GUOoIoThYecKue co3zanus (He 6osiee yeM mpe-
MIOJIO}KEHUE), IOSIBUBIINECS B PE3Y/IbTATe SBOIIOLOHHOIO IIPOIiecca, B CHITY Yero
OT HUX MOXXHO OXUJaTh MOTHUBAIIUM, B KAKOH-TO CTEIIEHU TUIUYHOU JJIs 3BO-
JIFOIMOHUPOBABIINX CyIIecTB. [I03TOMY He 6yZieT HUYEro YAUBUTEIHHOTO, €CIIU
OKa’KeTcsl, YTO MOTUBHI NTOBEZIEHUS PAa3yMHOI'O MPUIIETbIA TPOJUKTOBAHBI J0-
BOJIBHO ITPOCTHIMU MHTEPECAMU: €/1a, BO3/YX, TEMIIEPATYPA, OTTACHOCTH TEJIECHBIX
YBEYUH UM y’Ke CBEPUINBIINECA TPABMBbI, PACCTPOICTBA 3/[J0POBbS, XUIHUYIECTBO,
CEKC U BhIBE/IEHNE TIOTOMCTBA. EC/TM MHOIIaHETSIHE TPUHA/IJIEKAT KAKOMY-HUOYAb
pa3yMHOMY COIL[YMY, Y HUX MOIJIH OBl pa3BUTHCSA MOTHUBBI, CBSI3aHHBIE C COTPY/-
HUYECTBOM U KOHKYpeHIueil. [Tof06HO HaM OHU MPOSBJIU OBl IPEZaHHOCTh
CBOEMY COOOIIECTBY, BO3MYIAJUCh ObI TYHESAAIIAMU U, KTO 3HAET, OBLIU OBI
He JIUIIEeHBI TIIec/aaBus1, 6€CIOKOsCh O CBOEH peryTallluu U BHENTHEM BUJE.

MONSTER ESCAPES!

v
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Puc. 12. Bot uTo nonyyvaeTca, Koraa npuilenbLeB HaAenAlT No6yAnTenbHbIMMN XapaKkTe-
pUCTMKaMu, CBONCTBEHHbIMM NOAAM. HavmeHee BepoATHaA BEPCMA — MpULLENbLbl N3 KOC-
MocCa npepfnoumnTaloT 61oHANHOK. bonee BepoATHaA BepcuA — XYAOXHUKM CTanu »KepTBON
«OLINOKY, CBA3AHHON C UHTENNeKTyanbHOM npoeKkuuei». Hanbonee BepoATHaa Bepcmsa — U3-
fatenu xoTenu, YTobbl 06M10XKKM NPYBEKann Kak MOXHO Oonblue NOTeHLUMaNbHbIX YiTaTenen.

Jymaronym MaluHaM o IpUpPoJie CBOeN, B OTINYME OT NHOIJIAHETAH, HET
cMbIc/Ia 3a60TUTHCS O MOAOOHBIX Belllax. Bpsa/ i BBl cOUTeTe MapaZioKcaabHOMN
CUTYAIIUIO, €CJIU TIOSIBUTCSA KAKOU-HUOYAb VU, YbUM €IMHCTBEHHBIM MpeaHAa3-
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HayeHUeM, HaTIpuMep, OyZAeT: MOACUUTATh IIECUMHKY Ha IUIsIKaX ocTpoBa bopa-
Kal; 3aHATbCS YUCJIOM T U IPEJCTaBUTh €ro, HaKOHEIl, B BU/le OOBIKHOBEHHOU
JECATUYHON ApO6U; OIpeZieIMTh MaKCUMaJbHOE KOJIMYECTBO KAHIENIPCKUX
CKDEIIOK B CBETOBOM KOHYce Oyayinero. Ha camom zesne 2opa3do npoiye co3zaThb
WU, nepes KOTOPBIM OyAyT CTOSTh OHO3HAYHBIE II€JH, 2 HE HAaBA3BIBAaThb €MY
HaIlly CUCTEMY IIeHHOCTEH, Hale/Is1s1 MallluHY YeJI0BeYeCKMMU CBOMCTBAMH U TI0-
6yxaeHusaMu. CaMU PEIINTE, YTO CJIOKHEE: HATTUCATh TPOTPaMMY, U3MEPSIIOIIYIO,
CKOJIbKO 3HAKOB II0CJIe 3aTIATOU B YUCJIE T Y2KE MTOCYUTAHO U COXPAHEHO B MAMSATH,
WM CO3JaTh aJTOPUTM, AOCTOBEPHO VUUTHIBAIOIIUI CTEMEHDb JOCTHKEHUS ab-
COJIFOTHO 3HAYMMOM /IJIS1 YeJIOBEUECTBA IIeJTH, CKaXKeM, TAKOH, KaK MUP BCeOOIIET0
6y1aroIeHCTBHUA U Bceobinell cipaBemuBocTH? CKOJIb HU MTeYaJbHO, HO YeJIOBEKY
Jlerde HaIMKUCaTh Ko/l yIIPOLIEHHOT0, IUIIEHHOTO BCIKOT0O 3HAaYeHU IleIeHampaB-
JIEHHOT'O TIOBEJIEHUsI MAaIlIUHBI U OOYYUTH €e, KaK BHITIOJHSATH MOCTaBIEHHYIO
3agavy. CKopee BCeTo, TaKylo CyAbOy BeIOepeT A1 3apobiiia VIV ToT mporpam-
MUCT, KOTOPBII OyZIeT COCpeIOTOYEH JIUIITh Ha JKeJTaHUH «3acTaBUTh VIV paboTaTh»,
MIpUYeM KaK MOKHO ObICTpee (ITPOrPaMMMUCT, IBHO He 03a60YeHHBIH, YeM UMEHHO
npudemcs 3aHumamscs IV, KpoMe TOTO YTO ZIEMOHCTPHUPOBATH CHOT'CIIUOATEb-
HOe pa3dyMHoe MoBezieHHe). CKOPO MBI BEPHEMCS K 3TOH Ba)KHOU TEME.

VIHTeJIEKTYa IbHbI TOMCK MHCTPYMEHTAIBbHO OIITUMAJIbHBIX IIJIAHOB U CTPa-
Teruii BO3MOXKeH B cydae Jiro60i 1eii. HTeNIeKT 1 MOTHUBAI[USA B HEKOTOPOM
CMBICJIE OPTOTOHABHEL [IpeZicTaBUM UX B BU/IE IBYX OCEM KOOPAMHAT, 33Iat0NUX
rpad, B KOTOPOM Kak/as TOYKA IIPEACTABJSET JJOTUYECKH BO3MOKHOTO UHTEJI-
JIEKTyaJbHOTO areHTa. [IpaBzia, 3Ta KapTUHKA MOTPpebyeT HECKOIbKO YTOUHEHUH.
Hamnpuwmep, Ajis1 cUCTEMBI, He HaZleIEeHHOU pa3yMoM, O6bLI0 6b1 HEBO3MOXKHO UMETD
CJIUIIKOM CJIOKHBIE MOTHUBAIUU. YTOOBI MBI MOTJIM C TIOJHBIM OCHOBAaHUEM TO-
BOPHUTb, UTO, MOJI, TAKOK-TO areHT «MMeeT» TaKOW-TO Habop MOTUBAIUH, — 3TU
MOTHBAI[UH J0JKHBI COCTABIATH GYyHKIIMOHATbHO-UHTETPUPOBAHHYIO CUCTEMY
BMECTE C MPOIIECCOM MPUHATHUSA PEIIeHNN, KOTOPhIM HajaraeT onpezieeHHbIe
TpebOBaHUA HA MaMATh, BBIYUCIUTENbHYIO MOITHOCTb M, BO3MOXXHO, YPOBEHb
MHTeJUIEKTa. Y UHTEJIEKTa, CIIOCOOHOTO caMoNpeobpa3oBbIBAaThHCS, CKOPee BCETO,
O6yayT HabJMI0ZaTbCsAd OrpaHUYMBAKOIIME JUHAMHYECKUE XapaKTEPUCTHKH.
U To ckasaTh: eciu obyuuBInascsa MogudUIIMPOBATh caMoio cebs Aymaromias
MalllMHa BAPYT UCIIBITAET OCTPOE JKeJaHWe CTaTh IVIYIION, TO JOBOJBHO OBICTPO
OHAa TMepecTaHeT OBITh UHTEJUIEKTYAJTbHOU cucTeMOi. OJHAKO HAIllX 3aMeYaHUs
HUKaK He OTMEHSIOT OCHOBHOI Te31C 06 OPTOTOHATbHOCTU WHTEJJIEKTA U MO-
TUBAIUU. [Ipe/ICTaBIAI0 €ro Ha Ballle paCCMOTPEHHUE.
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Tesuc 06 opmozoHanbHOCMU

VIHTeNJIEKT ¥ KOHEYHbIE LI OPTOrOHAJbHEBL: 0ojiee WX MeHee J060i
YPOBeHb MHTEJIJIEKTa MOXKET, B IIPUHITUTIE, COYETATHCA C 6oJiee Uin MeHee
JIF000M KOHEYHOH I1eJIBIO.

OTO MOJIOXKEHYE MOXKET BBHIIVIAZIETh CIIOPHBIM U3-3a CBOETO KaXKYIIETOCA CXOACTBA
C HEKOTOPBIMH MOCTYJ/IATaMH, XOT5 ¥ OTHOCSIIIUMHUCH K KJIACCHYECKOH procodu,
HO JI0 CUX TIOP BBI3BIBAIOIIMMM MHOTO BONPOCOB. [locTapaliTech BOCIPUHATH
Te3uc 06 OPTOrOHAJIBHOCTHU B €10 60Jiee Y3KOM CMBICJIE — U TOT/]a OH MOKaXeTCs
BIIOJIHE 0CTOBepHBIM. (Hampumep, Hall Te3uC He COBCEM OTBeYaeT MOTUBALIM-
oHHOU KoHIennuu Oma®, kak u ToMy, 4To 6a30Bble NIPEAIIOYTEHUS HE MOTYT
OBbITH MppALOHAIBHBIMU®.)

ObpaTuTe BHUMaHUE, Te3UC 06 OPTOTOHAJBHOCTH ['OBOPUT HE O PAUUOHAIb-
HOCMU WY 30PA60MbLCUL, HO UCKITIOUUTENBHO 00 UHMeekme. [0/ UHTELIEKTOM
MBI IIOHUMA€EM 37IeCh HaBBIKU ITPOTHO3MPOBAHUS, INIAHUPOBAHUSA U COTIOCTABIEHUS
Liesielf ¥ CpeCTB B LeoM®. HCTpyMeHTalbHash KOTHUTUBHAA 3GGeKTUBHOCTD
CTAaHOBUTCS 0COOEHHO Ba)KHOM YepTOH, KOrZla Mbl HAYMHaeM pa3bupaThCcsi B BO3-
MOKHBIX TIOCJEACTBUSAX TOSBIEHUS UCKYCCTBEHHOTO CBEpxpasyMma. Jlaxe eciu
KICIIO/Ib30BATh CJIOBO PAYUOHAJIbHLLI B TAKOM CMBICJIE, KOTOPBIH UCKIIOYaeT MPHU-
3HaHUE pallOHATBHBIM CBEPXPa3yMHOT'0 areHTa, TIOACUYUTHIBAIOIIEr0 MaKCHMAab-
HO€e KOJIMYECTBO CKPETOK, 3TO HU B KOEM CJIydae He UCKIII0YaeT HAaTU4KUe Y Hero
BBIZIAIOIUXCS CIIOCOOHOCTEN K MHCTPYMEHTaIbHOMY MBIIIIJIEHUIO, CIIOCOOHOCTEH,
KOTOpBIE UMeJH ObI OTPOMHOE BIWSHUE Ha Halll MUpC.

B cooTBeTCTBUHU C TE3UCOM 06 OPTOTOHAJBHOCTH Y UCKYCCTBEHHBIX areHTOB
MOTYT OBITH I€JU, IIyOOKO UYXKJble MHTEPecaM U LIEHHOCTAM YeJOBedYecTBa.
OzHAaKo 3TO He 03HAYAET, YTO HEBO3MOXKHO ITPE/ICKAa3aTh TOBeJeHHE KOHKPETHBIX
HUCKYCCTBEHHBIX aT€HTOB — U JiaKe TUIIOTETUYECKUX CBEPXPA3yMHBIX are€HTOB,
KOTHUTHUBHAs CIOKHOCTb U XapaKTEPUCTUKU MPOU3BOAUTENBHOCTH KOTOPBIX
MOTYT C/IeJIaTh UX B HEKOTOPHIX aClleKTax «HeTIPOHUIIAEMBIMU» JIJIS1 Y€JI0OBEYECKOTO
aHausa. EcTb MUHUMYM TPH crioco6a, 6;1aroZiapsi KOTOPHIM MOYKHO TIO/ICTYTUThCS
K 3a/Zlaue MPOrHO3UPOBAHKA MOTHBALIMY CBepXpa3yMa.

1. IIpedckasyemocms 3a cuem npoeKmupo8aHusi. ECIi MbI MO>KeM IIPEeITIONIOXKUTb,
YTO IIPOrPAMMHUCTBI CIIOCOGHBI Pa3paboTaTh CUCTEMY LieJIeNoIaTaHus CBEPX-
pa3yMHOT0 areHTa TaK, YTO OH Oy/IeT OC/IeI0BaTETHHO CTPEMUTHCS IOCTHYb
1eJTU, 33/JaHHOM €ro co3JlaTeIsIMU, TOTZ[Aa MbI B COCTOSIHUY CZIeJIaTh XOTs Obl
OZIVH IIPOT'HO3: 3TOT areHT OyZeT Z06MBaThCs cBoel 1enu. [Ipuuem 4yeM 6osiee
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pPa3yMHBIM OyZeT areHT, TeM C OOJIbIIEH NHTE/IEKTyaIbHOM N306peTaTeb-
HOCTBIO OH HAYHET K Hel CTpeMUThCs. [103TOMYy ellle 0 CO3AaHus areHTa
MBI MOIVIM OBI TTpe/IcKa3aTh YTO-TO O €T0 MOBEAEHUH, €CIH Obl 3HAIN YTO-TO
0 €ro CO3/aTeNAX U IeIAX, KOTOpble OHU COOMPAIOTCA MY YCTaHOBUTb.

2. Ilpedckazyemocmsb 3a cuem Hacaedo8aHusi. ECIu IpOTOTUIIOM IIUPPOBOrO
VMHTEeJJIEKTa HENOCPEJCTBEHHO CIIYXKUT YeJOBeYeCKUH pasyM (4TO BO3-
MOKHO TIPY TIOJIHOM 3MYJISIUY TOJOBHOTO MO3Ta YejoBeKa), Torja nud-
POBOMY MHTEJUIEKTY MOTYT OBITh IPUCYIIA MOTHUBBI €70 YEJIOBEYECKOTO
npoTtotumna’. Takol areHT MOT OBl COXPAaHUTH HEKOTODPHIE U3 HUX JaKe
MOCJIe TOTO, KaK €ro KOTHUTUBHBIE CIIOCOOHOCTH Pa30BBIOTCS HACTONBKO,
YTO OH CTaHeT cBepxpa3yMoM. Ho B Takux ciydasx ciefyeT coOIoaTh
OCTOPOXKHOCTb. Llesiu areHTa JIErKO MOTYT OBITh MCKaXEHBI B IIPOIleCCe
3arpy3Ky JaHHBIX IPOTOTHUIIA WJIHM B XOJle UX AasbHellell o6paboTKu
U COBEPIIEHCTBOBAHUS — BEPOSITHOCTD MOZOGHOTO Pa3BUTHUSA 3aBUCHT
OT OpraHM3alU¥ CAMOM IPOLeyPbl SMYJIAIIH.

3. Ilpedckasyemocms 3a cuem HANUUUS KOHBEP2EHMHBLX UHCMPYMEHMANbHBLX
npuuuH. Jlaxke He 3Hasi IeTAIbHO KOHEYHBIX I[eJIeli areHTa, Mbl B COCTOSTHUM
cZleslaTh HEKOTOPHIE BBIBOZBI O €ro 6osiee OIM3KUX LENAX, aHATU3UPY
UHCMPYMeHMAJibHble TIPUIUHBI CAMBIX PAa3HOOOPA3HBIX BO3MOXKHBIX KO-
HEYHBIX IleJIel IIPY IIHPOKOM BbIOOpE CUTYaIUii. YeM BbIIIE KOTHUTHBHbIE
CIIOCOOHOCTH areHTa, TeM 60JIee IT0JIe3HBIM CTAHOBUTCA 3TOT CIIOCO0 IIPO-
THO3UPOBaHUA, MOCKOIbKY 4eM OoJjiee PasyMHBIM SIBJISETCS areHT, TeEM
60JIbIlIE BEPOATHOCTD, YTO OH PACIO3HAET UCTUHHBIE UHCTPYMEHTaTbHbIE
MIPUYHMHBI CBOUX ZIEHCTBUI U OyZET AeHCTBOBATh TaK, YTOOBI IPHU 000K
BEPOATHOHN CUTYyaIluU JOOUTHCA cBOUX Iiesei. (/I mpaBUIbHOTO NOHU-
MaHUA CJIEAYET 3aMETUTh, YTO MOTYT CYIECTBOBATh HEAOCTYMHbBIE HAM
ceiiyac MHCTPyMeHTaIbHbIE IPUYUHBI, KOTOPbIE CaM areHT OOHApYXKUT,
JIUIIb JOCTUTHYB OYeHBb BBHICOKOT'O YPOBHS HUHTEJIEKTa, — JTO JejaeT
MOBe/IeHUE CBEPXPAa3yMHOT0 areHTa MeHee Ipe/iCKa3yeMbIM.)

TpeTbeMy criocoby IPOrHO3UPOBaHUA TIOCBAIIEH CIeYIOUINI pas/iel, Te Mbl
MoZpoOHee PacCCMOTPUM Te3UC 06 MHCTPYMEHTaJbHOM KOHBEPTEHI[UHU, AOTOJ-
HAIOMIWN Te3UC 06 OPTOrOHAJBHOCTH MHTEJJIEKTA U MOTHUBalUWU. Brarogaps
aTOMYy OyZeT Jierye MOHATH OCTAJIbHBIE IBA CIIOCOOA TPOTHO3UPOBAHUS — K HUM
MbI 06paTUMCH B CI€AYIOUINX IJIaBax, B KOTOPBIX ITPOaHATU3UPYEM BOIIPOC, KaK
MOBJIMATH HAa HAIIPaBJeHNe B3PIBHOTO PA3BUTUS UHTEJIEKTA, YTOOBI TIOBBICUTH
IIAHChI GIATOMPUSITHOTO UCXO/A.
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V]HCprMeHTaﬂ bHaA KOHBEPreHuym"A

B cooTBeTCTBUM C TE3UCOM 06 OPTOTOHAJIBHOCTY Pa3yMHEBIE areHTHl MOT'YT pac-
oJIaraTh O'POMHBIM pa3HOOOpa3ueM BO3MOKHBIX KOHEUHBIX Liesiell. TeM He MeHee
B COOTBETCTBUMU C TEM, YTO MBI Ha3bIBAEM UHCTPYMEHTAIbHON KOHBEPreHIINEH,
€CTh HEKOTOpble UHCMPYMeHMAbHble TIeIU, KOTOphble, CKOpee Bcero, OyAyT xa-
pPaKTepHBI MTOYTH JJIs1 BCEX PAa3yMHBIX are€HTOB, IOCKOJIbKY OHU SBJISIOTCS IO-
JIE3HBIMU IIPOMEXKYTOUYHBIMU 3TAllAMU JJIsI ZOCTUKEHUS MPAKTUYeCKU JTI0O0H
KoHeuHoM nenu. [ToctapaeMcs chopMynUpoOBaTh 3TOT TE3KC.

Te3uc 06 uHCMpPYMeHMANbHOL KOHBep2eHYUU

MO’KHO BBIZIETUTH HECKOJIBKO MHCTPYMEHTATBHBIX (IIPOMEXKYTOYHBIX) 1ie-
Jiell, KOHBepreHTHBIX B TOM CMBICJIe, UYTO UX HaIW4le YBeINYUBaeT IIaHCh
peajyM3aly KOHEYHOH LIeJIM areHTa MpU OTPOMHOM pa3Ho06pasuu BO3-
MOXKHBIX KOHEUHBIX LleJiell ¥ cUTyalluli, B pe3ybTaTe 4ero Haauyre TaKux
WHCTPYMEHTAJIbHBIX IeJIel, CKOpee BCero, OyZieT XapaKTEPHO /I MHOTUX
UHTEeJ/JIEKTYaJbHBIX areHTOB.

B gasnbHelIIeM MBI PACCMOTPUM HECKOJIBKO KaTeTOpUH TaKMUX KOHBEPIeHTHBIX
WHCTPYMEHTAJIBHBIX IleJIeli’. BepOATHOCTB, UTO areHT IPU3HAeT 3TU UHCTPYMEeH-
TaJbHBIE IIeJIM, Bo3pacTaeT (IPH IIPOYUX PABHBIX YCIOBUAX) C POCTOM YPOBHSA
ero uHTesIeKTa. [I03TOMy MBI COCPeZOTOYMM BHUMaHNe B OCHOBHOM Ha ciy4ae
TUIIOTETUYECKOTO CBEPXPA3YMHOTI'0 areHTa, HCTPYMEHTaIbHBIE MBICTUTEIbHBIE
CIIOCOOHOCTH KOTOPOTO BhIIIIE UeoBeuecKux. KpoMe Toro, 4TO6HI Iy dIlle MOHATH,
KakK cjlefyeT MHTEPIPETUPOBATD U MCIIOIh30BATh HAII Te3UC 00 UHCTPYMEHTAb-
HOU KOHBEPI'eHIINH, MBI 00CYIUM, UCTUHEH JIX OH TI0 OTHOLIEHUIO K JIIOAAM. 3HasA
WHCTPYMEHTAaJIbHbIE LIETH CBEPXPa3yMa, MbI CMOXKEM ITPOTHO3UPOBATh HEKOTOPHIE
MOMEHTBHI eI'0 TI0BeZIeHU I — JJaXke B TOM CIydae, ecjiy He OyZieM UMeTh HUKaKOTO
MpeACTaBJIEHUA O er0 KOHEUHBIX I[esIAX.

CamocoxpaHeHHe

Ecin KoHeYHBIe IeTd areHTa pacCYMTaHBbl Ha JJUTENbHYIO MEepCIeKTUBY,
TOTZIa BO MHOTUX CIleHapHUsAX eMy OyzZeT HeoOXOJUMO BBIIIOJHUTH HEKOTODHIE
JeiicTBYA B OyAyIeM, YTOOBI YBETUIUTD BEPOSITHOCTD OCTUKEHU S CBOUX IIeJIE.
OTcrozja BO3HMKAET MHCTPYMeHTaIbHaA IPUYMHA 0Ka3aThCs B 3aBTpalLIHEM JHE —
YTO IIOMOXKET areHTy peaju30BaTh ero OpHEeHTHUPOBAHHEBIE Ha OyAyliee Ieyu.

[IpexcraBisgeTcs, YTO OOJBIIMHCTBO JIOJEH ONpeJeNaioT COOCTBEHHOE BhI-
J)KMBaHUe KaK HeKYI0 KOHeuHYt ueHHocmsb. OZHAKO BOIPOC CAMOCOXPaHEHUA
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He BCer/ia MUMeeT CTOJIb OKOHYATe/IbHOE 3HaYeHUe J1JI NCKYCCTBEHHBIX JAeUCTBYIO-
IMUX CUJI: KaKKWe-TO pa3yMHbIe areHTHl MOT'YT OBITH paspaboTaHsl 6e3 0coboro
CTpeMJIeHUA BBDKUTh. TeM He MeHee MHOI'Me M3 HUX, HallpAMYIO He 3auHTepe-
COBaHHBIE B COXPAaHEHUU COOCTBEHHOI'O CYIIECTBOBAHMUA, IIPU AOCTATOYHO IIH-
POKOM JMama3oHe YCJIOBUM MMeIOT KOCBEHHBIM CTUMYJ obecnednTh cebe WH-
CTPYyMeHTaJbHO peObIBaHNE Ha CBETE KaK MOXKHO JIOJIbIIIe — paJy 3aBeplIeHUs
CBOMX KOHEUYHBIX Iiesiel.

HenpeprsIBHas Noc/Ie0BaTENbHOCTD Iieieit

Ecm Tekyuive neay areHTa UMeIOT OTHOLIEHYe K OyAyIleMy, Torzia, cKopee
BCEro, OHU OYAYT JOCTUTHYTHI V)K€ TOM CYIHOCTBIO areHTa, KOTOPYIO OH IIPHU-
obpetet B 6yayiem. OTcioa BOSHUKAeT NHCTPYMeHTaIbHAsI IPUYNHA — IPeJOoT-
BpaTUTh B HACTOAIIEM HM3MeHeHHe CBOUX KOHEUHBIX Ifesiefl. (OTOT apryMeHT
MPUMEHUM TOJBKO K KOHEUHBIM I[eAM. YTOOBI UX AOCTUYDb, PA3yMHBIN areHT,
6e3yCI0BHO, HAYHET IIOCTOSTHHO KOPPEKTUPOBATD NPOMENCYMOUHbLE el C YIETOM
HOBBIX JAHHBIX U COOCTBEHHOr'0 TIOHUMaHUSA CUTYaIlUH.)

B KaKoOM-TO CMBIC/Ie HEIpePHEIBHAS MOC/Ie0BATENbHOCTh KOHEUHBIX Iesiei
ABJIAETCA faxke 6oee GyHZaMEHTaIbHBIM KOHBEPT€HTHBIM MHCTPYMEHTaIbHBIM
MOTHBOM, YeM BEDKUBaHUe. Cpesiu JII0Aei MOXKeT OBITh BEPHO 0OpaTHOE — JIUIITh
[IOTOMY, YTO BBI)KMBaHUE IMpEACTaBAsgeT cOO0M OZHY M3 OCHOBHBIX KOHEYHBIX
neseit. [lng mIporpaMMHBIX areHTOB, KOTOPble MOTYT JIETKO MEHATh «KOPIYC
0obUTaHUA» U CO3ZaBaTh COOCTBEHHbIE TOYHBIE KO, CAMOCOXPAHEHNE CaMUX
cebs B BU/Ie ONIpe/ie/IEHHON peann3anuy Uiau GU3N4ecKoro obbeKkTa He 006s3a-
TeJIbHO fABJISIETCS Ba)XKHOM MHCTPYMEHTAJBHOU ILesblo. PacimpeHHBIE BepCUU
[IPOTPaMMHBIX areHTOB, BO3MOXXHO, CMOTYT Zlaxke 0OMEHUBAThCS BOCIOMUHA-
HUAMY, 3aTpy’KaTh HaBBIKU U PAZIMKaJIbHO U3MEHATh CBOIO KOTHUTUBHYIO apXU-
TEeKTypY U IePCOHAINU3MPOBAHHEIE AaHHBIE. HO B CBOEH COBOKYITHOCTU TaKHe
areHTHI He CO3J]al0T COO0IeCTBa YHUKAIbHBIX IIOUTH BEUHBIX CYIIIHOCTEI, a CKO-
pee ZefCTBYIOT Hamogobue «QyHKIIMOHAJBHOI'O IIOTOKa»’. [eHepupyeMble UM
MpoLecChl 06pa3yIoT yesieHanpasJieHHble N0Ca1e008aMmMeabHOCMU, KOTOPbIE MOTYT
OBITH MHAVBUAYAIU3UPOBAHBI CKOPee Ha OCHOBE OOIIMX IIeHHOCTEH, YeM IO ITPHU-
3HaKy pU3NIECKUX TeJI, « IMYHOCTHBIX» CBONCTB, BOCIIOMUHAHUI 1 CLIOCOGHOCTEH.
B mozo6HBIX CIy4aax yesloCmHOCMb HENPEPBIBHOMN MOCTIe0BATENBHOCTH Liesel
cocmassisiem efiBa U He KJIIOYEBOM acIeKT BOIIpOCca BBIKUBAHUA.

Ho gake B TaKuX ClleHapUaX OBIBAIOT CUTYallMHU, KOT/la aTeHT crocobeH Ha-
MepeHHO KOPPEeKTHPOBAaTh KOHEYHEBIE 1IeJIH, YTOOBI BHIITOJHUTD UX HAWIYYIINM
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obpa3oM. DTo ciaydaeTcs, Korza 000l U3 IepeyrciIeHHbIX HUKe GaKTOPOB
CTaHOBUTCS 0COO0 3HAYUMBIM.

1.

Coyuanvhble cuzHanbl. Korga oKpyKaroliye CriocOOHbI TOHATD [IEJIU areHTa
¥ Ha OCHOBE TIOJTyYeHHOM NHPOPMAIIUH C/ieIaTh COOTBETCTBYIONINE BbIBO-
[l O ero IJIaHaX, Ba)XHBIX C HMHCTPYMEHTAJbHON TOYKU 3PEHUsI, TOrza
areHTy IpuzeTcs B COOCTBEHHBIX MHTepecax — YTOOBI IIPOU3BECTH HaU-
6oJiee 6aroNpUsATHOE BlleYaT/IeHNe — ITIEPECMOTPETD CBOM Ie/ii. Hampu-
Mep, y areHTa MOXKeT COPBAThCs BHITOAHAS CEIKA, €CTU TIOTEeHIATbHbIE
MMapTHEPHI He JOBEPSIOT EMY U CUMTAOT, YTO OH HECTIOCOOEH BHITIOJHUTD
cBoM 06s13aTeIbCTBA 110 Hell. [T0aToMY, YTOOBI 3aBOEBATH JOBEPHE OCTAb-
HBIX YYaCTHHUKOB JIOTOBOpa, ar€HT MOXKET BHIOpaTh B KaueCTBE KOHEUHOM
1IEJTH UCITOJIHEHYE B3ATHIX Ha cebst paHee 00513aTeIbCTB (M [TO3BOJIUTD ZIPY-
T'Ol CTOPOHE MTPOBEPUTH, YTO OH ZIEHCTBUTEIBHO YCTAHOBUJI TAKYIO IIEJIb).
AreHTBI, crtoco6HBIE THOKO M OTKPBITO IEPECMaTPHUBATh COOCTBEHHBIE LIEJH,
MOTYT HCIIOJIb30BaTh 3TO KaK MIPENMYIIECTBO [P 3aKII0YeHUHN CemoK'.
CouuanvHble npednoumerus. Y OKpyKaroliux MOTYT CJIOKUTHCSA COOCTBEH-
HbIe IIPeIIOYTEHUS OTHOCUTENIbHO KOHEUHBIX Ilejiel areHTa. Torza y areH-
Ta MOSBJAIOTCSA BCE OCHOBAHUs OTKOPPEKTHUPOBATh CBOU IETU — JHO0
YTOOBI YAOBIETBOPUTD OOIIECTBEHHBIE OXKUAAHUS, TUOO YTOOBI OKOHYA-
TeJIbHO TI0ZIOPBaTh UX.

IIpuopumemHocms co6CMBEHHO20 UEHHOCMHO020 COOepXcaHusi. Y areHTa
MOT'YT OBITH HEKOTOpPbIE KOHEUYHBIE I/, UMEIOIIHe IIPIMOe OTHOIIeHNE
K ero cobCTBEHHOM cucTeMe IleHHOCcTel. Hampumep, oH BeIGpas cBoeit
KOHEYHOM 11eJIbI0 CTaTh TAKUM areHTOM, KOTOPBII MOTUBHPOBAH KaKMHU-
TO OINpeJe/IeHHBIMU 1IeHHOCTSAMU CUJIbHEe, YeM OCTaJbHBIMU (CKaXKeM,
cocTpajaHueM, a He KOM(pOPTOM).

H3zdeprcku xpanerus. Eciu usziepKKu, CBA3aHHbIE C XpaHeHUEM WU 06-
paboTKOW KaKOTo-TO MOAY/IAA GYHKIIUM IOJE3HOCTH areHTa, BeIUKHU
[0 CPAaBHEHHIO C BEPOSATHOCTHIO BOSHUKHOBEHHUS CUTYallWH, KOTZAA MIPH-
MeHeHUe 3TOr0 MOAY/IsA OYyZEeT ONMpaBJaHHO, TOT[A y areHTa MOSBISIETCS
WHCTPYMEHTaIbHAS IPUYMHA YIIPOCTUTH COAEPIKAHME LIeIel K OTKa3aThCs
OT HEUCIIOJIb3YEeMOT'0 MO,

VHorza KaxkeTcst, OyATo HaM, JTIFO/ISIM, HDABUTCS KOPPEKTHUPOBATh CBOU KOHEUHBIE
1esiv. Bo3Mo)XHO, Tak ObIBaET B CIy4asix, KOTZa ¢ IEpBOTo pa3a Mbl HE COBCEM TOYHO
ux chopmynupoBaau. Huyero yuBUTETHHOTO, YTO Mbl — IMOCTOSHHO HAXOZSCh
B MIPOIIECCE CAMOIIO3HAHUS U TIEPEMEH B IIpUEMAaX CaMOIOJadyld — XOTHM, YTOObI
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PasBUBAJIKCh ¥ HALIY NpedcmasieHust 0 KOHEYHBIX 1esisiX. OZHAKO GbIBAIOT CTyYawu,
KOI/Z[a MBI CO3HATEIbHO KOPPEKTHUPYEM CBOU LI 6€30THOCUTEIBHO COOCTBEHHBIX
[IpeJICTaBJIEHUM O HUX WJIN UX 00bsICHEHUH. HariprMep, JIF0Au, pEIIUBIITE 3aBECTH
pebeHKa, OyAyT yTBEPXKAATh, YTO CTAHYT IIEHUTD €ro IIPOCTO IIOTOMY, YTO OH Yy HUX
€CTh, XOTSI B MOMEHT IIPUHATHS PELIEHNsI OHU He 0COOEHHO 3ayMbIBAINCh Ha/
IEHHOCTBIO HU COO6CTBEHHOTO OyAyliero pebeHka, HU eTeli BOOOIIIE.

YeJIOBEK — CYIIECTBO CIOKHOE, IIO3TOMY HE TOJBKO IPUBEAEHHEBIE YETHIPE
dakTopa, HO U 11060€e 06CTOATENBCTBO BAPYT HAYMHAET UTPATh BEAYIILYIO POJIb
Y IPUBOAUT K M3MEHEHUIO MTpaBUI UTPel'2. HampruMep, B Ballleil >KM3HU [TOSBJIs-
€TCSI KTO-TO, KTO CTAHOBUTCS BAM OY€Hb JJOPOT, U BbI YK€ CTPEMUTECH K HOBOM
KOHEYHOM LIeJIN — IOCBATUTD ce0sI TOMY, KTO PSZIOM C BAMH. VJIK KOpPEKTUPYETE
KOHEUHYIO LIejib paZu peOeHKa: KOIa OH POXKAAETCs, Y BaC B KOPHE MEHAETCs
CHCTEMA JKU3HEHHBIX [[EHHOCTEN — Tenepb, YTOOBI JOCTOMHO CHIIPATh CBOIO
POAUTENBCKYIO POJIb, BAM HY>KHO 00pECTH OIpeAeIeHHEIN OIBIT 1 3aHATh COOT-
BETCTBYIOIIEE COUATBHOE MOJIOKEHKE. BBIBaeT TakK, YTO pasHbIe IIeJIH BCTYIal0T
BO BHYTPEHHUM KOH(JIUKT, U TOTZA y YeJOBEKa BO3HUKAET JKeJaHUEe U3MEHUTh
HEKOTOPBIE KOHEYHBIE IEJTH, YTOOBI M30aBUTHCSA OT STOTO IPOTHUBOPEYHSI.

YcuieHre KOTHUTUBHBIX CIIOCOOHOCTEMH

PasBuBaa palj{oHaJbHOE MBIIJIEHNE U WHTEeJIeKTyalbHbIH ypOBeHb, areHT
TakuM 00pa30oM TIOBHIIIAET IIAHCHI ZOOUTHCSI CBOMX KOHEUYHBIX 1eseil. [ToaToMmy
MOXXHO OXKU/IATh, UTO yCUJIEHNE KOTHUTHUBHBIX CIIOCOOHOCTEl CTAHEeT MHCTPYMEeH-
TaJbHOM 11eJIbI0 OOJIBIIMHCTBA PA3yMHBIX areHTOB. 10 MOX0KUM MPUYUHAM [JIs
HUX CTaHET WHCTPYMEHTAJIBHOU IIeJIbI0 U TOyYeHNe pa3HooOpa3Hoi uHdopma-
. OZHAKO C UHCTPYMEHTAIbHON TOYKY 3pEHU JJIA JOCTIKEHNA KOHEUHbIX
IleJiell areHTa OYAyT MOJIE3HBI He BCE BU/BI PAI[MOHATIBHOTO MBIIIJIEHUS, UHTEJ-
JieKTa U 3HaHUU. [I1a oATBepKeHNA 9TON MBICIU IO3BOJIbTE BOCIIO/Ib30BaThCA
IIPUMepOoM TaK Ha3bIBaeMOT'0 r'OJUIAH/ICKOT'0 ayKITMOHA* 1 IIOKa3aTh: Korza GyHKINA
ybexIeHUH 1 IIeHHOCTEH HEKOEeTo areHTa HapyIaeT 3aKOHBI TEOPHHU BEPOATHOCTEN,
TO OH CTAaHOBUTCS KEPTBOI MOIIEHHHUKOB — TO €CTb JIOBKUI OYKMeKep MPE/JIOKUT
eMy TaKol Habop CTaBOK, MPU KOTOPOM KakK/ast IO OTAETbHOCTHU MIPECTaBISIETCS
areHTy BBITOJHOM, HO B COBOKYITHOCTHU «[aPAaHTHPYET» €MY ITOJHBIA ITPOUTPHIIIL,

* Tonnauockuil aykyuox (Dutch auction) — TUNIMYHBIN 719 9TOU CTPAaHBI ayKI[UOH, B XOZ€
KOTOPOTO B Havyajie 06bABIISAETCs caMasi BRICOKAs IieHa, a 3aTeM CTaBKa CHUIKAeTCS /10 TeX
op, MOKa He IMOSBUTCS TIePBHIN [TOKYIaTesb; cTaa 0606IIeHHBIM Ha3BaHUEM JJIst JTIOOBIX
TOPI'OB, I'/le BeJIeTCS UT'Pa Ha MOH)KEHUeE.
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a 6yKMeKepy COOTBETCTBEHHO obecreyrBaeT BRIMUTPHINTI?. OfHaKoO 3TOT QakT
He 03HAYaeT, YTO CTh BeCKHe NHCTPYMEHTAaIbHbBIE IPUYHHBI CTIaKUBATD JIIOOBIE
BEPOSATHOCTHbIE HECBSI3aHHOCTH, Kacaromiuecs cOOCTBEHHBIX YOekAeHU. Bpsaz
JIA U3-3a TTOJOGHBIX «BHYTPEHHUX IPOTUBOPEUUIL» YTO-TO MOTEPSIOT TE areHTHI,
B YbHY IUIAHHI He BXOJUT CTATKUBATHCS C YIIIBIMU OyKMeKepaMy WJIN IPUHSABIINE
JJ1s1 cebsl TOJIUTUKY HEYYaCTHUsA B a3apPTHHIX UTpax, — 00Jjiee TOro, OHU Jake MpH-
00peTYT HEKOTOPYIO BHITOAY, IIOCKOJBKY 3TO YAYULINT UX 06pa3 B Iiasax obiie-
CTBEHHOCTH, a TAK)Xe YOepeKeT OT HEHYKHOI'O YMCTBEHHOT'O HaNpsiKeHUA. B mpuH-
L[UIIe, HET MPUYUH OXKUZAATh, YTO BCE areHTHI MOAPSZ pagu cOOCTBEHHOTO Oiara
Ha4YHYT CTPEMUTHCA K MHCTPYMEHTAIBHO Oecrioye3HBIM GopMaM KOHUTHBHOTO
yIy4IIeHU, IOCKOJIBbKY KaKue-TO OIpeZie/ieHHble 3HaHUA U KaKue-TO Mpe/CcTaB-
JIEHUS O 9YeM-TO MOTYT IIPOCTO He UMETh /I HUX OOJIBLIOrO 3HAYeHUA.

Kakvie KOTHUTHUBHBIE CTIOCOOHOCTH OKaXKyTCS AJI areHTa [0JIe3HBIMU, 3aBUCHUT
KaK OT ero KOHEYHBIX IleJIelf, TaK ¥ OT CUTYyal[U¥, B KOTOPOI OH HaxoAuTcs. Ecau
y areHTa ecThb OCTYII K COBETAM Ha/[e’KHOT'O SKCIIEPTA, Y HETO MOXKET OTCYyTCTBO-
BaTh MOTPEOHOCTh B COOGCTBEHHOM UHTEJIEKTE U 3HAHUAX. ECIU ¢ HaJIUYUEM
WHTEJUIeKTa ¥ 3HAHWH CBA3aHBI Ollpe/ieIeHHbIe 3aTpaThl — HaIllpUMep, BpeMeHH!
Y YCUJIUH, TOTPavueHHBIX Ha UX IPUOOpeTEHNE, WU AONIOTHUTEIbHBIE TPEeOOBa-
HUA K XpaHEHUIO U 06paboTke MHGOPMAIIUN, — TO areHT MOXET MPeJIoYeCcThb
MeHblIIe 3HaTh U ObITh MEHee MHTEe/IEKTYaJlbHbIMY. To jke caMoe BEPHO, KOorZa
areHT B KAYeCTBe OJHOM 13 KOHEUHBIX lleJieli BRIOMpaeT He3HaHUE OIIpeieIeHHBIX
$aKTOB MM KOTZIa OH CTAJTKUBAETCS CO CTUMYJIaMU, OCHOBAaHHBIMU Ha IIPUOPU-
TETHBIX 00513aTeIbCTBAX, COIUATBHBIX CUTHAMAX U OXKUJAHUAX'®.

B Mupe mrozeii mogo6HBIe TPUYUHEL BCTPEYAIOTCSA MPAKTUYECKU Ha KaXJOM
IIary: Ha cBeTe MHOTo MHpOpMaluy, KoTopas He UMeeT 3Ha4eHU 18 JOCTYKEeHNU A
HaIIUX LIeJIel; JOBOJIBHO YaCcTO MBI I0JIaTaeMcsi Ha HAaBBIKU U OIIBIT IPYTUX; YCTOH-
YMBOE MHEHHe, YTO NprobpeTeHre 3HAHUI TpeOyeT CIUIIKOM GOJbIINX 3aTpaT
BpeMeHHU U YCUINH; 3HAYMMOCTh He3HAHUA OIIpe/ie]IeHHOT'O PO/ia, — BCe MBI JKUBEM
B YCJIOBUSAX, B KOTOPHIX CIIOCOOHOCTH BBITIOTHATH IPUOPUTETHEIE 0053aTeTbCTBA,
VJIaBJINBaTh COLIMATbHBIE CUTHAJIBI M COOTBETCTBOBATD MPAMBIM OXKUJAHUAM OKPY-
JKAFOITUX JasKe [EHOH COOCTBEHHOI'O SITUCTEMOIOTUYECKOT'O COCTOSTHIS HAM YacTO
KakeTcsa BaKHee, YeM IIPOCTOM pOoCT KOTHUTHBHBIX CIIOCOOHOCTEH.

EcTb oco6ble ciydyau, KOTZla KOTHUTUBHOE YJIydllleHWe CIOCOOHO IPUBECTU
K OrPOMHOMY CKauKy BO3MOXKHOCTeH areHTa 00MBaThCs KOHeYHOH 11esi. Oco6eHHO
€CJIV 3TU IeTM HEeIIOMePHO OT'POMHBI, a CaM aKTOp ABJAETCA MOTEHI[UATbHBIM
KaHAUZATOM Ha pOJb IIEPBOrO CBepxpa3dyMa U obrazaTess pellaromiero
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CTPaTeruv4ecKoro IpenuMyIlecTBa, YTO AACT eMY BIacTh GOPMHUPOBATH IO CBOEMY
ycMOTpeHuto Gyzyliiee 3eMHOM IUBUIU3AIUYA U KCIONIb30BATh BCE AOCTYITHBIE
KOCMHYECKHE PECYPCHI TOXKE COIVIACHO COOCTBEHHBIM MPEeATIOYTEHUAM. [To Kpaii-
Heli Mepe, B TAKUX CJIyYasx MHCTPYMEHTAIbHAS LIeJb KOTHUTUBHOTO Yy YIIEeHUS
OKaXeTcs IS palliOHaIbHOTO Pa3yMHOT'0 areHTa OYeHb Ba)XKHOM.

TexHosiornyeckoe COBEPIIEHCTBO

Y MHOTHX areHTOB MOT'YT IOSBJIATHCSA MHCTPYMEHTA/IbHbIE TPUYUHBI HCKATh
60Jiee cOBepIIIEHHBIE TEXHOIOTUH, YTO, MO CYTH, IBJISETCSA 3aUHTEPECOBAHHOCTHIO
HalTu 6oJee 3pPeKTUBHBIE TYTH, YTOOBI TPAaHCHOPMUPOBATH UMEIOIITHECS Y HUX
CHUCTEMBI UCXOAHBIX YCJIOBUH B 3HAYNMBIE pe3yabTaThl. CKaXkeM, TpOrpaMMHBII
areHT OyJeT BUJETh NHCTPYMEHTAIbHYIO [[EHHOCTb B 6osee 3pPeKTUBHBIX al-
TOPUTMAax, CIIOCOOHBIX YCKOPUTb HAa TOM XK€ caMOM 060pyJOBaHUU €ro MBIC/IU-
TeJbHble GYHKINU. AHAJIOTUYHO areHTHl, Ubs [eATEJTbHOCTh MOXET ObITh Ha-
MpaBJjieHa Ha OIpe/ieIeHHbIE CTPOUTENbHbIE PAbOThl B MaTEpPUAIbHOM MUPE,
HaWAyT UHCTPYMEHTAJIbHYIO IIeHHOCTh B 60Jiee COBEPIIEHHBIX UHXKEHEPHBIX
TEXHOJIOTUSIX, KOTOPHIE MO3BOJIAT UM OBICTPEE CO3/IaBaTh CaMble pa3HOOOpa3HbIe
KOHCTPYKIIUM — 6oJjiee Ha/leXKHbIe, 60Jiee JelleBble, C MEHBIIUM PacXo/ZioM Ma-
Tepuaa U MEHBIIUMU 3aTpaTaMu CUl. KOHEYHO, 3TO MpeArnoiaraeT KOMIPOMHUCC,
TaK KaK MOTEHIMAJbHYI0 BBITOAY MPUAETCA OIlEHUBATh B COIIOCTABJIEHHUU C CO-
OTBETCTBYIOLIMMHU PacXolaMy — He TOJbKO Ha HOBeHIIHe pa3paboTKH, HO U Ha
0byueHHe paboTe ¢ HOBBIM 060PYZIOBaHUEM M HOBBIMU IIPOIPaMMaMH, a TaKKe
Ha MHTEerpaluio HOBOBBeJEHU B yKe CYIIEeCTBYIOUIYI0O TEXHUYECKYIO CPeZy.

CTOPOHHUMKOB HOBEUIINX TEXHOJIOTHUH, YBEPEHHBIX B UX IIPEBOCXO/CTBE HAJ
MMEIOMIUMUCA BapHaHTaMHU, YaCTO ITOPAXKAET, YTO JPYTHE JIOAU HE Pa3JessaioT
UX dHTy3ua3Ma. Ho HelpusTHe HOBBIX 1 HOMUHATIBHO 60JIee COBEPUIEHHBIX TEX-
HOJIOTH He 06513aTEIbHO SABISIETCS CIEeACTBUEM HEBEIKECTBA WIH UPPAL[HOHAIb-
HOCTH. 3HAUMMOCTD TEXHOJIOTUU U CTETIEHDb €€ HOPMATHUBHOCTH 3aBUCAT HE TOJIBKO
OT KOHTEKCTa €€ IIPUMEHEHUs], HO U OT TOYKU 3PEHUs, C KOTOPOii OHA Ol[eHHBa-
eTcs: 4TOo 61aro A OJHUX, 1A APYTUX — 3710. [103TOMY, XOTA TKAIlKUe CTAaHKH
Y TIOBBICUJTA SKOHOMUYECKYI0 3GEKTUBHOCT TEKCTUIBHOMN IPOMBIIIIEHHOCTH,
y TPaZMIIMOHHBIX JTYAAUTOB, OIIACaBUIMXCS, YTO 3TU HOBIIECTBA CAENA0T UX TKall-
KUe CIeIMaJbHOCTH HUKOMY He HY>KHBIMY, ObLIM BECKUE WHCTPYyMEHTAJbHbBIE
OCHOBaHUsI MPENATCTBOBATh PACIIPOCTPAHEHUIO ITporpecca. Peub UJET O TOM, YTO
€CJIU TI0J] «TE€XHOJIOTMTIECKUM COBEPIIEHCTBOM» TIOHUMATh 3HAUUMYIO0 MHCTPYMEH-
TaJbHYIO IleJIb MHTEJUIEKTYaTbHBIX aT€HTOB, TOT/]Aa 3TOT TEPMUH HYKHO paccMa-
TPUBaTh B 0COOOM CMBIC/IE: THHOBAI[MOHHAS TEXHOJIOTHA A0JIXKHA ObITh BCTPOEHA
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B KOHKPETHBIHN COIIMaNbHBIN KOHTEKCT, a CBA3AHHBIE C Hell BBITOABI U U3/IePKKHU
JIydIlle OLEHUBATh C YIETOM KOHEUHHBIX Ilejiell KOHKPETHBIX areHTOB.

[TpeacTaBiseTcs, YTO MOI'YIIECTBEHHBIN CHHIVITOH — CBepXpa3yMHBIH aKTop,
He UMeIIINI HU cepbe3HON KOHKYPEHIIUHM, HU OIIO3UIIUH, a CIeJ0BaTeIbHO,
CIIOCOOHBII IT0 CBOEMY YCMOTPEHUIO ONIPe/IeIATh OOIIeMUPOBYIO U 1aKe BCeJIeH-
CKYIO TOJIMTHKY, — JIOJDKeH MMETh MHCTPYMEHTAIbHYIO IPUYUHY COBEPIIEH-
CTBOBATb TEXHOJIOTUH, KOTOPHIE MTO3BOJIAT €My U3MEHUTh MUP B COOTBETCTBUU
C ero mpeAnoYyTeHUAMHN. BO3MOXXHO, K HUM OTHOCHUTCA U TaKasd KOHIIEINIus,
CBfI3aHHAsA C OCBOEHHMEM KOCMOCa, KakK 30H/b! GpoH Hetimana. CTOJIb JKe MOJIe3HOH
[l JOCTYKEHUA Ype3BhIYaliHO Pa3HOOOPA3HbIX KOHEUHBIX Ilesieil MOXKET CTaTh
MOJIEKYIApHAsA HAHOTEXHOJIOTHA UJIH ellle 6osiee COBepIIeHHas TEXHOJIOTUA IPOo-
W3BO/ICTBA MaTepUaIbHBIX 00bEKTOB,

[Tonyuyenwne pecypcos

Y HaKOHEIl, MOJyYeHNe PECYPCOB SABJSETCS ellle OAHOM 0bIIell HHCTPYMEeH-
TaJbHOMU IIeJIbI0, HEOOXOAUMOM 0 TOM Ke NMPUYMHE, YTO U TEXHOJIOTUYECKOE
COBEPIIEHCTBO — ITOCKOJIBKY /ISl CO3JaHUsI MaTepUaIbHEIX 00 bEKTOB TPEBYIOTCSA
KaK WHHOBAIIMOHHbIE TEXHOJIOTYH, TaK U PECYPCHI.

YeI0BEUECKOMY CYIIECTBY BOOOILE CBOMCTBEHHO HAXOAUTHCSA B IOCTOSHHOM
[TOVICKE HYKHBIX PECYPCOB, YTOOHI YIOBJIETBOPATH CBOU HACYIIHBIE IIOTPEGHOCTH.
Ho, Kak mpaBWJIO, JIOAU CTPEMSTCSA MOJYYUTh B CBOE PACIIOPSKEHUE PECYPCHI
B TaAKOM 00'beMe, KOTOPBIM HAMHOTO IPEBHIIIAET MUHUMAJIbHBIA YPOBEHD dTUX
morpebHocTel. OTYACTH UMU ABUIKET ZIOBOJIBHO CIIENUGUIECKUI MOTHB — CTPEM-
JIeHUe TPUYMHOXHUTDb CBO€ 0JIarormoay4yue. Bo MHOTOM MOKCK HOBBIX PECYPCOB
OIpeZIe/ISIETCS COIUATBHBIMU COOOPAKEHUAMHU, TAKMMU KaK IPUOOPETEHIE BbI-
COKOI'O CTaTyca, OOIIeCTBEHHOI'O BIUSHUSA, HOJE3HBIX 3HAKOMCTB, a TaKXKe 3a-
BeJieHHe JIIOOOBHBIX CBA3EH W Cco3laHue ceMbU. HeMHOrue JIIoAu UINYT AOMOJ-
HUTEJbHBIE PECYPCHl paju 0JIarOTBOPUTENbHBIX IIeJIei; HEKOTOPBIE JIOAH,
HaIPOTUB, — /IS YIOBJIETBOPEHUSA CBOMX JOPOrOCTOSIIUX, OTHIOAD HE CBA3AHHBIX
¢ 6;1aroM 0o61ecTBa MOTPEGHOCTEH.

BecbMa co6Ia3HUTENBHO IPEATION0KNUTh — YUYUTHIBAs BCE CKA3aHHOE, — YTO
y CBEpXpPasyMHOr0 aKTOpa, He 3HAIOIIEr0 MUPA, IJe CYIIECTBYET COI[HaJbHast
KOHKYPEHI[Us, He OyeT MHCTPYMEHTAIbHBIX OCHOBaHUM HAKAILIMBATD PECYPCHI
GOJIBbIIIE KAKOTO-TO OIITUMAJIbHOTO YPOBHsA. Harpumep, BEIYUCIUTENbHBIE PECYPCBI
HY)XHBI CBEPXPA3yMy, YTOOBI TOAJEPKUBATh CBOM YMCTBEHHBIE BO3MOKHOCTH
U YIPaBIATh CBOEM BUPTYaIbHOU cpenoii. Ho 3TO MpeAnonoKeHrue MOXKeT OKa-
3aThCs COBEPIIEHHO HEOGOCHOBAHHBIM.
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Bo-TIepBBIX, IIEHHOCTb PECYPCOB OIpeeAeTCsA UX BOSMOXXHBIM IIPUMEHEHUEM,
a OHO, B CBOIO OY€pe/b, 3aBUCHUT OT IOCTYITHOM TEXHOMOTUU. [Ipy HATUIMH 3peJIoit
TEXHOJIOTUH /IS JOCTUKEHUS MPAKTUIECKH 060N e MOXKHO OpaTh JIUIIb
OCHOBHBIE PECYPCHI: BpEMSI, TPOCTPAHCTBO, BEIIECTBO U SHEPTUs. DTH OCHOBHBIE
pecypchl MOJKHO KOHBEPTUPOBATh B KU3Hb. YBeJHUUYEHHbIE BBIUYNUCIUTENbHbIE
pecypchl MOTPeOYIOTCA AJIs1 MHOTOT'O: HCIIOIb30BaTh CBEPXCKOPOCTHYIO paboTy
cBepxpasyMa B TeueHue 6oJjiee JIUTETHHOTO BPEMEHU; COBEPIIEHCTBOBATh (u-
3WYEeCKUe )KU3HU U MaTeprabHble MUPHI ¥ CO3/1aBaTh UX CUMYJIAIIMU — BUPTY-
aJbHBIE JKU3HU U [UBUIU3ANUU. JOTIOTHUTENbHEIE MaTepUaJbHBIE PECYPCHI
MMOHAZ00SATCSA AJIS MOBBIIIEHUS YPOBHS 0€30MacHOCTH, HalpuMep pa3paboTKu
BCITOMOTaTEeIbHbIX PE3€PBHBIX CCTEM U CUCTEM KPYToBOi 000pOHEL. [Tof06HbIE
KpyITHOMAcCHITabOHbIE MTPOEKTHI MOTYT IOTPEOOBATh TaKOro oO0beMa pPecypcoB,
KOTOPHBIY ITPEBBICUT BO3MOXKHOCTU OJHOM IJIAHETHI.

Bo-BTOpBIX, 6aroZapsi MPOTPECCUBHBIM TEXHOJOTUYECKUM pa3paboTkam
MIPUHIIMITHAIBHO COKPATATCS U3/IEPIKKH, CBSI3aHHBIE C J0ObIYEH JOTIOTHUTENbHBIX
pecypcoB 3a npezenamu 3emun. Eciam 30HAB doH Helimana MoryT OBITH IIO-
CTPOEHBI, TO C UX TIOMOIIbIO OyZIeT OCBOEHa (OJIblIIas YaCTh KOCMUYECKOTO TIPO-
cTpaHcTBa (IIpU YCJIOBUH, YTO BO BeesleHHOM HET APYyTUX pasyMHBIX ITUBUIN3A-
[[Mi) — a BCce pacXobl CBEJYTCs K CTOUMOCTH CTPOUTENbCTBA U 3aIyCKa BCETO
JIUIIb OZTHOT'O TAKOT'o 30Hza. CTOJIb HU3KHE 3aTPaThl Ha IIPUOOpeTEHNE BHE3EMHBIX
PecypcoB 0O3HAYaIOT, YTO TaKasd dKCIIAaHCHA MMeJIa 6Bl CMBICI la’ke B clIydae Co-
BCEM HEe3HAYUTENIbHOI'O BEIUTPhINIa. HanpruMmep, fake eciv KOHEYHBIE 1I€TH CBEPX-
pasyma CBsSI3aHBI JIMIIb C TIPOUCXOAANIUM B OUY€Hb HEOOIBIIOM KOCMHYECKOM
MPOCTPAHCTBE, CKaXKeM, 3aHSITOM €ro POAHON IJIAaHETOH, y HETO MOT'YT OBIThH
WHCTPYMEHTAJbHbIe IPUYUHBI HCKATh JOCTYII K BHE3EMHBIM pecypcaM. DTH J0-
MOJTHUTEIbHBIE PECYPCHI MOXKHO OBLTIO ObI HATTPABUTD Ha PEIIeHYE TIEPBOOYEPE-
HBIX 3a/Ia4, CBSI3aHHBIX IIPEXK/IE BCETO CO CPEZIOM 0OUTAHUSA CBEpPXpa3yMa: Co3/iaTh
BBICOKOCKOPOCTHBIE KOMITBIOTEPHI, YTOOBI PACCYUTHIBATH ONMTUMAaJIbHbIE CIIOCOOBI
WCII0Ib30BaHUS 36MHBIX PECYPCOB; BBICTPOUTH CBEPXMOII[HbIE YKPEMUTENbHbIE
CUCTEMBI /IS 3alIUTH eT0 y6exxuia. [TocKoMbKy 3aTpaThl Ha 0OBIYY AOMOIHHU-
TEJIbHBIX PECYPCOB JOJIXKHBI OYYT CHIKAThCS, MPOIECC OIMTUMUBAIUY U YCUIIE-
HUS 3alUTHl MOXKHO IIPOJO/KATh OECKOHEYHO, HECMOTPS Ha TO YTO OH CTaHET
MIPUHOCUTD BCe MeHee U MeHee 3aMeTHBIE Pe3yIbTaThI'.

TakuM 06pasoM, CyIIeCTBYeT HIMPOKUH AUana30H BO3MOXHBIX KOHEUHBIX
1[esiel CBepxXpa3yMHOI'0 CHHIVITOHA, KOTOPbIE MOTJIM ObI TPUBECTH K MOSBIEHUIO
MHCTPYMEHTATbHBIX IleJIell B BU/IE HEOTPAHUYEHHOTO TPUOOPETEHHU ST PECYPCOB.
Ckopee Bcero, B CaMOM HaydaJle 3TO BBIPa3UIoCh ObI B OCBOEHUH KOCMOCA, TPHUYEM
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KOJIOHM3aI[1A [TOC/IeZ0BATENbHO PACIIPOCTPAaHAIACh Obl BO BCEX HAIIPABIEHUAX
npu oMoy 308108 ¢poH HelimaHa. B pe3ynbraTe BOZHUKIIO GBI TOZ06ME cheph
IIOCTOSTHHO pacuInpsronieiics NHPPaCTPYKTYPEI C IEHTPOM B UCXOHOM IIJIaHeTe
1 pafiniycoM, pacTyLIUM CO CKOPOCTbIO, MeHbIIeH ckopocTH cBeTa. KosmoHusanusa
KOCMHYECKOTO IPOCTPAHCTBA MOIJIa ObI IPOJOJIKATHCS, TAKUM 00pa3oM, J0 TeX
1op, MOKa yBeJWYHUBAIOUAsACA CKOPOCTh paciiupeHus BcemeHHOU (koTopasd
SBJIIETCS CIeICTBUEM TIOJIOKUTETHHOCTH KOCMOJIOTHYECKOM IIOCTOHHOM) He cJie-
Jana Obl JagbHelNIIee MPOABUKEHUE BIIepe/] HEBO3MOXKHBIM, IIOCKOJIBKY €€ y/a-
JIeHHBble PaliOHBI HaBCET/Aa OKaXXyTCs BHE NIPe/esIOB A0CATaeMOCTH (3TO POM30H-
JleT Ha BPeMEHHBIX UHTepBalaxX B MIJIIHUApAH! jeT)?’. B TO ke BpeMs areHTHI,
He UMeIOI1e TeXHOJOTHUH, HeOOXOAUMBIX i1 TPUOOpEeTEeHUs 0OLUIUX MaTepU-
AJBHBIX PECYPCOB C HU3KUMMU 3aTpaTaMU WM UX IIPeBpalleHUs B IIOJE3HYIO
4151 ceba MHOPACTPYKTYPY, MOT'YT IOCUUTATh HedDEKTUBHBIM UHBECTUPOBATh
yKe UMEIOIIMecs Y HUX Pecypchl B YBeJMYeHHe CBOEr0 MaTepHuaabHOTO obec-
nedenus. To ke camoe MOXKET ObITh BEPHBIM /IJIsl al€HTOB, IEHCTBYIOIINX B yCJIO-
BUAX KOHKYPEHIIUH C [PYTUMHU areHTaMU, CXOAHBIMH 110 cuiie. Hanpumep, eciu
areHTHI-KOHKYPEHTH! yKe obecrednan cebe KOHTPOJIb 32 ZOCTYITHBIMU KOCMU-
JecKMMHU pecypcaMy, y IO3/HO CTapTOBABIIero areHTa He OCTaHeTCs BO3MOX-
HOCTeH [y KOJOHU3auuu BceseHHON. AHanu3 KOHBEPreHTHBIX UHCTPYMeH-
TaJbHBIX IIPUYUH MOBEJIEHUS CBepxpasyMa, He 3HAIOIero O CylleCTBOBAHUU
JAPYTUX MOT'yIleCTBEHHBIX CBEPXPa3yMHBIX areHTOB, YCIOXKHAETCA cTpaTerude-
CKHUMHU cOOOpaKeHUSAMU, KOTOpble MBI MOXKEM He IIOHUMAaTh ceifyac B IIOTHOH
Mepe, HO KOTOPbIe CTIOCOOHBI CEPbE3HO AOTIOTHUTH PACCMOTPEHHBIE HAMHU B 3TOM
rJIaBe mpuMephI>.

CiezyeT IOAYEPKHYTh, YTO CYIIECTBOBAaHNE KOHBEPTE€HTHBIX MHCTPYMEHTATbHBIX
[IPUYMH, JaXKe eCTU OHU IIPUMEeHUMBI K TOMY WM UHOMY areHTy, He O3HaJaerT,
YTO MOXKHO JIETKO IIpeZicka3aTh [T0Be/IeHHe 3TOro areHTa. BriosHe BO3MOKHO, UTO
OH TOYHO TaK Ke OyZIeT UMeTh 1 MHbIe HHCTPYyMeHTaJIbHEIE IIeJId, KOTOPbIe ceiiyac
MBI He B COCTOSTHUU 0XBaTUTh. OCOOEHHO 3TO BEPHO /I CBEPXpasyMa, Criocob-
HOTO /7151 JOCTVKEHUS CBOUX IleJieil pa3pabaThiBaTh B BBICIIEH CTEIIEHU YMHBIE,
HO HEJIOTUYHBIE, a TIOPOH U MapaZioKcaJbHblE TIIaHbl; BO3MOXKHO, OH IPUOErHeT
K ITOMOIIIY ellle HEU3BECTHBIX HaM GU3NYECKUX ABIeHU?2. [IpescKa3aTb MOXKHO
JIVIIb HaJIMYKe Yy areHTa OIpeZe/leHHBIX KOHBEPTeHTHBIX MHCTPYMEHTANbHBIX
1Liesiei, KOTOpble OH MOXXET UMeTh JJI IOCTHKeHUS KOHEUHBIX Iiesiel, a He ero
KOHKPETHBIE IeICTBUSA Ha 9TOM IIYTH.



[naBa BOCbMaA
KatacTpoda Hen3bexHa?

Mbl BBIACHWN, UTO CBA3b MEXK[Y UHTENEKTOM 1 KOHEUHBIMM LiefIAMY 04eHb cnaba. Takxe Mbl
OOHaPYKMAM KOHBEPTreHLMIO MHCTPYMEHTaNbHbIX LIENe, KoTopas MOXeT 00epHYTbCA peasnbHOM
yrpo3on. Ho 3Tv dakTopbl He HaYHYT UrpaTh CyWeCTBEHHOM POMK, MOKa UHTeNNeKTyanbHble
areHThl elle He Habpanu Cun, MOCKOMbKY CNabbiM1 areHTamu YAOBHO ynpaenATh, fa U Kpyr-
HOro BpeAa HaHeCTW OHU He B cOCTOAHMW. OfHaKO, Kak Mbl BbIACHWM B LIECTO rMaBe, Muaun-
PYIOLLWIA CBEPXPA3yM NETKO MOXET MOMyunTb pelaollee cTpaTerMueckoe npenmyLecTso.
1 Torga yxKe UCKMIoUMTENbHO €ro Leny HayHyT onpefenaTh 1 Oyayllee Hallel NiaHeThl, U Xa-
paKkTep OCBOEHWA KOCMWUYECKOro MPOCTPaHCTBA — 3TOro HeCLeHHOro BceneHcKoro doHaa
uenoBeyecTBa. [1oCMOTPUM, HACKONBKO 3M0BeLLel BLIMAANT 3Ta NepcneKkTm1Ba.

IK3MCTeHLManbHan KatacTpoda Kak HenzbexHoe cneacTane
B3PbIBHOIO Pa3BUTUA UCKYCCTBEHHOIO MHTENNEKTa?

OK3UCTEeHIMAJBHBIA PUCK — 3TO yrpo3a rubesu pasyMHOU KU3HU, Oepyliei
Havaso Ha 3emute. Vmu ecTh 6oslee MATKUEH BapUaHT — 3TO PEIIUTENbHOE Ha-
HeceHMe HeoOpaTHUMOro yiepba desoBedecKON IIUBUIM3AIUY, YTO JIUIIAET €€
KaKUX-T160 Ha/ieX /1 Ha pa3BUTHe B OyAyieM. Eciu Ml fonyckaeM uzero abco-
JIIOTHOTO IIpeuMYyIIecTBa, KOTOpoe MoJIydaeT JUAUPYIOMUN cBepxpasyM, ecliu
[IpUHUMaeM BO BHUMaHUe Te3UChl 00 OPTOTOHATBPHOCTH U MHCTPYMeHTaIbHOMN
KOHBEPTEHI[UH, TO, BUAUMO, HAM IOpa O6paTUTHCA K BOMPOCAM, CBSI3aHHBIM
¢ 06IIUM CTpaxoM Iepes UCKYCCTBEHHBIM CBEPXPa3yMOM U OllaceHHeM, YTO ero
MOsIBJIEHYE HeM30e)KHO IIPUBE/ET K 9K3UCTEHIINATBHOMN KaTacTpode. PaccMoTpum
CHUCTEMY apryMeHTAlluU B TOJIb3y TAKOU TOYKU 3pEHUS.

Bo-TIepBBIX, MBI y2Ke 00CYANIN, KAKUM 06pa30M IepPBHIH CBEPXPa3yM CIIOCOOeH
MOJIyYUTb pelllatolliee CTpaTerundeckoe NpenMylnecTso. Ilocse yero y Hero osiBUT-
¢ BO3MOXXHOCTb COOPMUPOBATH CUHIVITOH U OIpeZeaATh OyzAyllee pasyMHOMN
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JKU3HU, CyIIeCTBYIOIIe Ha 3emie. YTO Mpou30HeT MOTOM, OyZeT 3aBUCETH
OT TOOYAUTENBHEIX MOTUBOB CBEpPXpa3yMa.

Bo-BTOpPEIX, Te3nC 06 OPTOrOHATBHOCTHU T'OBOPUT, YTO MBI HE MOXKEM CJIEIIO
mojiararb, 6yATO CBepXpa3yM HENpPeMeHHO JOKeH Pa3zfenATh Ty CUCTEMY IleH-
HOCTeH, KOTopasi OOBIYHO y YesJoBeKa CBS3aHA C TAKUMHU MMOHATUAMU, KaK MY-
IPOCTh ¥ MHTEJUIEKTyabHOE PAa3BUTHE, — 3TO Hay4YHas MBITIUBOCTH, A06PO-
JKeJlaTeJIbHOE OTHOILIEHUE K JIIOAAM, AYXOBHAS CUJIA, TATA K IMPOCBEI[EHUIO,
co6CTBEHHOE MUPOBO33pEHNE, OECKOPBICTHE, BKYC K BBICOKOU KYJIBTYPE, YMEHUE
[I0JIy4aTh YZAOBOJbCTBUE OT IIPOCTHIX Bellel, HePUTA3aTeJbHOCTb B KU3HU,
CaMOOTBEP}KEHHOCTb U MHOroe apyroe. [lo3gHee MBI YBUAUM, CMOTYT JIU Pas-
PaboTYUKY IPUHATH 06[yMaHHOE pellleHe U Ha/IeJTUTh CBepXpa3yM 61aropo-
HBIMU HaMepPeHUAMU, YTOOBI OH OCO3HABaJ 3HAUMMOCTh YeJIOBEUeCKUX UHTEN-
JIEKTYaJIbHBIX U KYJbTYPHBIX JOCTHKEHUH, YTOOBI JOPOXKUI OIaromnosydruemM
YeJI0BEYECTBA U €0 MOPAJIbHBIMU LIEHHOCTSIMU, YTOOBI CJIY)KUJI BEICOKUM IIEJIAM,
3aJI0)KEHHBIM B HEM €r'0 CO3JaTeIAMU. XOTs Ha CAMOM JieJie C TEXHUYeCKOH TOUYKU
3peHwus ObLIO ObI TOpPa3/Io MPOIIE CO3AaTh MAIIUMHHEBIN CBEPXPa3yM, € IMHCTBEHHOMN
KOHEYHOM I1eJIbI0 KOTOPOT'O CTAHeT BBIYUCJIEHVE JeCITUYHBIX 3HAKOB IIOCTIe 3a-
IATOH B Yyucje . 3TO MOXKET 03HA4aTh JIUIIb OJHO: €CJIU YeJ0BeK I10 JIEHU cBoel
WY JIETKOMBICTUIO He HMpeANpUMET IieJleHallPaBJeHHbIX YCUIUH, TO MEPBBII
cBepxpa3yM OyZeT UMeTb [JOBOJIbHO CJIYYalHBIA Hab0p IPUMUTHBHBIX OKOHYA-
TeJbHBIX 3a/a4.

B-TpeTbux, Te3uc 06 MHCTPYMEHTAJIbHON KOHBEPTeHIIUU T'OBOPUT, YTO MBI
He MOXeM CJIeTo IosaraTbcs Ha ciydait. KakoBa BepOATHOCTb, UTO CBEPXPasyM,
Ybsl KOHEYHAs I1eJIb Cy’KeHa /0 MUHUMYMa, OTPAHUIUT CBOIO [IeATeTbHOCTD JIUITh
ollpeZieIeHUEM YUCJIA T B BUJE JECATUYHON APOOU WU MOACYETOM CKPETOK
U TIECYMHOK U He CTAHeT MOKYIIAThCs Ha MHTePeCH JI0Ae? ATeHT ¢ TaKOH KO-
HEYHOH IeJIbI0 BO MHOTHMX CUTYalUAX MUMes 6bI KOHBEPTEHTHYI0 WHCTPYMEH-
TaJIbHYIO IIeJIb TPUOOPECTH HEOTPaHUYEHHbIE MaTePUAIbHbBIE PECYPCHI U 110 BO3-
MOXXHOCTH YCTPAaHUTD BCe MOTEHI[NATbHBIE YI'PO3BL 1A cebs U CBOeH ILiesieBOi
HalpaBJeHHOCTH. JIIogu olpesieleHHO MOI'YT IIpeJCTaBiIATh JJd cBepxpasyma
U MOTEHUHNATBHYIO YI'PO3y, U ONpe/leJIeHHBIN NHTEePeC B KaUeCTBE «HCXOJHOTO
CBIPBSI».

Eciu cymMMupoBaTh Bce TPU MOJOXKEHUA, TO CTAHOBUTCA BUJHO, YTO JIUJU-
PYIOIIUI CBEPXPa3yM, AOCTUTIINN BO3MOXKHOCTH OIPEAENATH OyAyIee 3eMHOM
LIUBUIN3ALINH, JIETKO MOXKET CTPEMUTHCSA K KOHEUHBIM LIeJIAM, ITyOOKO YY3K/IbIM
WHTEpecaM U I[eHHOCTSIM 4YeJIOBeuecTBa, U IOTOMY, CKopee Bcero, OyZeT UMeThb
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WHCTPyMeHTaIbHbIE IPUYMHBI K HEOrpaHUYeHHOMY IOy YeHHUIO pecypcoB. A Te-
Ieph 3aZyMaeMcs BOT HaJl YeM: C OZHOM CTOPOHEI, CAMO YeJIOBEYECKOE CYIIECTBO
ABJIAET cOOOU BechbMa I0JIe3HOE ChIphe (HalpuMep, COCTOMT U3 pallOHAIbHO
OpraHU30BaHHBIX 3JIEMEHTOB), a C APYroii — Hallle COOCTBEHHOE BBI)KUBAHHUE
U IPOLBETAHUE 3aBUCHUT OT MOCTOSHHOI'O JOCTyNa K GOJBIIOMY KOJTUYECTBY
pecypcoB, — U IOcTapaeMcs MOHATH, I0YEMY BIIOJIHE HCIOJHUM CIleHapui,
II0 KOTOPOMY YeJIOBEK JOBOJIBHO OBICTPO 3aBEPIIUT CBOE 3eMHO€E OBITHE!.

B 3T0i1 crcTeMe apryMeHTallu eCThb c1abble MecTa, HO MbI Ia[UM UM OLIEHKY
IoCJIe TOro, KaK MpoaHaJIU3UpPyeM HECKOJIbKO COMYTCTBYIOUIUX mpobieM. Ham
MIPECTOUT MOAPOOHEE PACCMOTPETD BOMPOCHI: CIIOCOOHBI I Pa3pabOTUYUKU UC-
KYCCTBEHHOT'O MHTEJIEKTa (@ eCcJu CIIOCOOHEBI, TO KaK OHU ITOTO AOOBIOTCS)
IIpeZIOTBPATUTD YCJIOBUA, CIIOCOOCTBYIONINE TOMY, YTO CBEPXpa3yM oOpeTeT pe-
IIaroliee CTpaTerndecKoe MPeuMyIECTBO; CIOCOOHEI U Pa3paboTINKHY OIpesie-
JIUTh KOHEYHHIE I[eJX CBepXpa3yMa TaKuM o6pa3oM, YTOOHl UX peasusaius
He BCTyIIaja B IPOTUBOpPeYre C MHTepecaMu Jo/iel, a, HallpOTUB, COOTBETCTBO-
BaJia 00IIeYeI0BEYECKUM I[EHHOCTSIM.

Cama cuTyarnusi, Korga KTo-To crocobeH paspaborarts VU 1 BOIIOTUTE CBOH
MIPOEKT B )KM3Hb, HE UMeS JOCTaTOYHBIX 'apaHTHH, YTO 3TO MAaIIMHHOE CO3/[aH1e
He BBI30BET dK3UCTEHI[UATBHON KaTaCTPOdBbI, BBITIAAUT HeBepOsTHOH. Ho gaxe
€CJI1 KaKue-TO MPOrpaMMHUCTHI ¥ OKaXKyTCSA CTOJIb 6e3paccyIHBIMHU, TO ellle 6osiee
HEBepOsITHA CUTYaIlus, IPU KOTOPO 00IecTBO He MOTPebyeT 3aKPHITh pa3pa-
60TKHU TpeX/e, 4eM NMPOeKT (WJIM CO3/laBaeMbld B ero paMkax M) moaydur
peliapliee cTpaTernyeckoe mpenMyilecTBo. Ho, Kak MBI CKOPO YBUAUM, TIEPe]
HaMU My Th, TIOJHBIN OmacHocTel. JlaBaliTe, He OTKJIAABIBASA HA TIOTOM, PACCMO-
TPUM IIPUMep OZHOI'0 TaKOTo $paKTopa pucKa.

BeponomHbIv xof

Boopy»xeHHbIe TAKUM [TOHATHEM, KaK KOHBEPreHTHBIe HHCTPYMEHTAIbHBIE [ENTH,
MBI TETIEPh B COCTOSTHUU YBU/ETD U3bSH B Halllel uziee 06ecedynTs 6e30macHOCTh
YyeJIoBeYeCTBa IIPU CO3JaHUU cBepxpazyMa. CaM 3aMbICesI COCTOUT B CJIEAYIONIEM:
MBI OyZIeM SMIUPUYECKU OIeHUBATh 6€30MacHOCTh CBEPXPAa3yMHOM MallWHBI,
TO ecTb HabJIIOJIaTh 3a ee AeUCTBUSAMU B KpaiiHe OrpaHUYEHHOU cpezie (TpaKTH-
YeCcKH «[IeCOYHUIIe») B TedeHe BpeMeHH, I0Ka MOXKEM YIIPaBJIATh ee [T0Be/leHHEM,
a MOTOM MBI IIO3BOJIMM CBEPXPAa3yMy BEIUTHU Ha CBOOOLY — IIpaB/a, TOJBKO B TOM
cryvae, ecay ybesuMcs, YTO OH TOTOB K COTPYZAHUYECTBY U BeJeT cebsa Apyxe-
JII0OHO M OTBETCTBEHHO.
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B yem yasBumocTb 3TOU uzAen? CyTb B TOM, YTO XOpoOIlllee IIOBeJeHue B «IIe-
COUHUIIEe» OyZeT IpUCyIIe JI060MY UCKYCCTBEHHOMY UHTEJIIEKTY, U IPYKECTBEH-
HOMY, ¥ Bpa)k/IeOGHOMY, IOCKOJIbKY OHO, B MIPUHIIUIIE, ABJISAETCS KOHBEPTeHTHOM
WHCTPYMeEHTAaIbHOH 11ebi0 VN, JlocTaTOYHO pa3BUTHINA, HO BpakAebHO HACTPO-
eHHBIHU MU I0BOTBHO OBICTPO TOMMET, HACKOJIBKO OBICTPEE OH ZI0OhETCS KOHEUHON
LIeJIU: BBIIIPBITHYTh U3 CBOEr'O XKEJIe3HOI'0 KOpIlyca, — €CJIM C CaMOr'o Havasa
MIPUKUHETCS APYXKeao0HbIM. [IpryeM K peanusanuy BpaxkZeOHbIX HaMepeHUH
OH IPUCTYIUT, KOIza yxKe 6yzeT 6e3pa3nudHo, 06GHApy’KaT WM HET JIIOAU €ro
TaliHble 3aMBICJIBI, TO €CTh KOI/ZJa OH JOCTaTOYHO OKPEITHET U CyMeeT IIPeo/i0JIeTh
Jn060e CONpOTUBJIEHNE YeIOBeKa.

PaccMOTpUM CBA3aHHBIE € U/eel «IIeCOYHUITBI» TIOAX0/Abl, OCHOBAHHBIE Ha KOH-
TpoJie Ha/, YPOBHEM HHTEJIEKTA, — 3TO IIPOBeJIeHNe IPOrpaMMUCTaMU pas-
JINYHBIX NIPOBEPOK YMCTBEHHBIX CIOCOOHOCTeH 3apozsimia VM u mosydyeHue
OT HEro peryJasapHBIX OTYETOB O TeMIlax nporpecca. C HEKOTOPOro MOMEHTA 3a-
POJBIII CTAHET HACTOJBKO Pa3yMHBIM, YTO OBICTPO YSCHUT: O KAaKUX-TO IIPHUOD-
PETEeHHBIX UM HaBBIKAX JIIOASAM 3HATh He 0b6s3aTesnbHO. OH HAUHET 3aHUXKATh
cobGCTBEeHHBIE TTOKA3aTeNIM, CO3HATENBHO IIPOBATMBATh CJIOXKHbIE TECTHI, JIUIIb
ObI He BBI3BIBATh [TO/JO3PEHUM, — OH OYZET Zie1aTh 3TO JI0 TEX MOP, TOKA He OKPETI-
HeT HaCTOJIbKO, YTO CMOXKeT 0becreduTh cebe pelaroliee CTpaTernIeckoe mpe-
UMylecTBO. [IporpaMMUCTBI, KOHEYHO, IIOIBITAIOTCA 3allUTUTHCA OT TAKOU orac-
HOCTH U, B CBOIO O4epe/ib, TOXXe TalHO, HAYHYT KOHTPOJHUPOBATh UCXOAHBIHN KOZ
NN u ero MeicauTeNbHbIE Mpollecchl. HO YMHBIM 3apoAbIll MOMEHTAMbHO pas-
6epeTcs, YTO HAaXOAUTCS IO HAOTIOAeHUEM, U CKOPPEKTUPYET CBOE MBIILIEHHE
COOTBETCTBYIOUIMM 06pa3zom?. Pa3BuTas WHTEJIEKTya IbHAs CUCTEMA CIIOCOOHA
HaWTH UCKYCHbIE METOABI, YTOOBI CKPBITh UCTUHHBIE BO3MOXKHOCTHU U [TPECTYTTHBIE
Hamepenwus®. (Kcraty, pa3apaboTKa U30IIPEeHHOTo IIaHa To0era MOXKeT 0Ka3aThCs
KOHBEPreHTHOM cTpaTerueil u Ay pasjndHoro TUIA JpyKecTBeHHbIX VI, oco-
GEeHHO KOTZla OHU JOCTAaTOYHO CO3PEIOT U 0OPETYT YBEPEHHOCTH B COOGCTBEHHBIX
CY’KIeHUSX U criocobHocTsX. Eme 6yaydu 3apoabiiiem, M, MOTUBUPOBaHHBIN
Ha J06poXKeIaTeTbHOE OTHOIIEHUE K JIIO/AM, MOXKET [MOCUUTATh OUINOKOM AaTh
TeM JKe JIFOZSIM OTKJIIOUUTD ce6s1 MY II03BOJIUTH CO3/]aTh IPYTOMH, IOTEHIINAIbHO
BpaxZeOHbIH, V1.

CleoBaTeNbHO, MBI ZIOIIyCKaeM, YTO IIPUMEPHOE IIOBe/IeHNEe CUCTEMBI Ha paH-
Hell cTaZuy pasBUTHA He [T03BOJIAET HaM ITpeZicKasaTh ee ocIeyolre AeicTBuA.
Temepb MBI, HaBEPHOE, TIOYYBCTBYeM cebs1 HECKOJIBKO CIIOKOMHEE, MOCKOJIbKY
TIpUBE/IEHHBIE COOOPaKEHUST HACTOJBKO OYEBUHBI, UTO Pa3pabOTIYHNKHU JH0HOT0
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Cepbe3HOTO IPOEKTa Mo co3fanuio MM He CMOTYT He YIUTHIBATh UX. HO 51 OB
He CTaJI CIMIIKOM I10JIaraTbCs Ha 3TO.

[IpeacTaBuUM CileAyIOMUN clieHapuil. B Giamskaiiiive roAbl U AeCATUIETUS
crcteMbl 1M MocTeeHHO CTaHOBATCS Bee Oojiee pa3BUTHIMU U, KaK CIe/ICTBUE,
MOJIYYarOT pacipoCcTpaHeHWe BO MHOTHX chepax JKU3HU: UX HAYMHAIOT UCIIOJb-
30BaTh I YIIPaBJIeHUs ABMKEHUEM TO€3/I0B, aBTOMOOMIEN, BOEHHBIX TPaHC-
MTOPTHBIX CPEJCTB, B KAUECTBE MIPOMBIIJIEHHBIX U IOMAITHUX PO60TOB. MOXKHO
MPEAINONIOKUTD, YTO B OOJBIIUHCTBE CIyYaeB TaKas aBTOMAaTHU3AIUA JAET Ke-
saemMbii 2pPeKT, BpeMsa OT BpeMeHU pas3baBiseMblii SMTU30JUUYECKUMU UHIU-
JeHTaMU: aBTOMOOWIb 6€3 BOAUTENS CTATKUBAETCSA CO BCTPEYHOU MAIIWHOM,
BOEHHBIH POH GOMOUT HU B YeM He MMOBUHHBIX TPakZaHCKUX JUIl. B xoze pac-
CJIeIOBAHUSA BBISICHAETCS, YTO BCE OTU MHIIUAEHTHI ObLIY BhI3BAHbI OIIMOOYHBIMU
cy’kaeHusaMu cucteM VU, BempixuBaeT obiecTBeHHOe 0b6cyxaeHue. KTo-To
TIpU3bIBAET K 60Jiee KECTKOMY KOHTPOJIIO U PETYIUPOBAHUIO, KTO-TO MTOAYEPKU-
BaeT HeOOXOAMMOCTD IIPOBE/IEHUS JOTOTHUTENbHBIX HUCCIe0OBaHUM U 6osee
THIATEeJHbHOM paspabOTKU yCOBEPIIEHCTBOBAHHON CHCTEMBI — CHCTEMBI 6oJee
YMHOH, obJazatomeil 6OJbIIUM 3PaBbiM CMBICJIOM M MeHee MOABepPKeHHOU
cTpaTeruyeckKuM omubkaM. Bo3MoKHO, B 00IIIeM T'yJIe CBIIIHEI U PE3KUE ToI0ca
MMECCUMUCTOB, MPEACKA3bIBAIOIINX PA3IUYHbIe HEMTPUATHOCTH U HEMUHYEMYIO
katacTpody B koHile. Tem He MeHee uccieZoBaHus B obmactu U u poboToTEX-
HUKU HabHpaoT 060pOThL. PazpaboTK MPOJOJIKAIOTCS, TPOrpece HatuIio. I1o me-
pe TOro Kak HaBUTAI[MOHHBIE CHCTEMBI aBTOMOOWJIEH CTAaHOBATCS BCE YMHEE,
KOJIMYECTBO aBapyUil yMEHBIIIAETC; TI0 MEePE COBEPIIEHCTBOBAHUSA CUCTEM Ha-
BeJZIeHUSI BOEHHBIX POOOTOB COKPAIIAETCS KOJMYECTBO MX CIYUYAHHBIX JKEPTB.
V3 HabroseHu 3a npuaokeHusaMu VU, neficTBYIOIIMMU B peajbHON JKU3HHU,
JlesiaeTcsi BBIBOZI: YeM yMHee VU, TeM oH 6e3omacHee. DTO 3aKII0YeHe OCHOBAaHO
Ha HAyYHBIX MCCJIEeJOBAHUAX, TOUYHBIX JAHHBIX U CTATUCTUKE U HE UMEET HUKa-
KOT'O OTHOIIEHUSA K OTBJI€UYeHHBIM GHI0COPCTBOBAHUAM KaOWHETHBIX VUEHBIX.
Ha aTom doHe oTzAe/NbHBIE TPYIIBI UCCIeA0BAaTEIeN HAUMHAIOT MOJIy4YaTh OOHa-
Jle’KUBAlOIIie pe3yabTaThl [0 CO3JaHUI0 YHUBEPCAIBHOI'0 CKYCCTBEHHOI'O MH-
TestekTa. OHU CKPYIY/IE3HO TECTUPYIOT CBOU 3apobiiiu VIV B M301UPOBaHHOM
«IIECOYHUIIe», W TI0 BCEM IPU3HAKaM Bce HeT Xopomlo. [IoBejeHre CUCTEeMBI
BCeJISIET YBEPEHHOCTh — Bce 60Jiee CUIbHYI0, TOCKOIBKY €€ YPOBEHD MHTE/IEKTA
MTOCTOSTHHO PACTeT.

Ha maHHBITI MOMEHT BCE OCTaBIIMECS KacCaH/Phl OKa3aJMCh B JIOBOJBHO He-
BBITOTHOM IIOJIO}KEHUH, ITOCKOJIBKY BBIHYKAEHBI ZIEpXKaTh PAJ yAapOB.
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1. TlaHuKepcKue MpeAcKa3aHUs, Cy/AlIue pa3JiudHble OeZbl B pe3yibTare
pPOCTa BO3MOXKHOCTEH pOOOTHU3NPOBAHHBIX CUCTEM, CHOBA ¥ CHOBA He CObI-
BaroTcsa. ABTOMaTUKa OKa3blBaeTCs HaZiekKHee YyeJoBeKa, aBTOMAaTHU3allnsl
TIPUHOCUT YeJIOBEUYECTBY OOBINYIO TOIb3Y.

2. CkJazplBaeTcA 4eTKasd, OCHOBAHHAA Ha OIBITe TeHJACHLWA: 4yeM YMHee
HMCKYCCTBEHHBIN MHTEJITIEKT, TEM OH be3omacHee U1 HazieskHee. EcTecTBeHHO,
5TO TOBOPUT B I0JIb3y MPOEKTOB, LIEJbI0 KOTOPHIX ABAAETCA CO3JaHHUE
HOBEUNINX cBepXMOUIHbIX VM, 6osiee TOro, Takoro MM, KOTOPHIil MOT GBI
CaMOCOBEPIIEHCTBOBAThCS, UTOObI CTAHOBUTHLCS Bce Hojiee HaAeKHBIM.

3. KpynHble U pacTyliye OTpacjiy MPOMBIIIJIEHHOCTU MPOSABIAIOT KUBOU
WHTepec K poOOTOTEXHUKE U UCKYCCTBEHHOMY UHTEJIEKTY. DTU HallpaB-
JIEHUSI CIUTAIOTCA KIJIIOUEBBIMHY C TOYKU 3PEHUSA HAITMOHATbHOW SKOHOMU-
YeCKOW KOHKYPEHTOCITOCOOHOCTH U Ge3omacHOCTU. MHOTMe BeAyliue
y4eHbIe JOOUBAIOTCS yCIeXa, 3aKJIaJbIBasi OCHOBHI /1A yKe peaTn30BaHHbBIX
MPUJIOKEHUNW U MHHOBAI[MOHHBIX CHCTEM, HaXOJALUXCA Ha CTaAuu
MJIAHUPOBAHUA.

4. TlosABIAIOTCS HOBBIE MHOTOOOEINAoIIe METOEI B 0bacTy VIV, BBI3BIBAIO-
e OrpOMHBIM 3HTY3MasM y TeX, KTO y4aCTBYeT B COOTBETCTBYIOUIUX
HUCCAeJOBAHUAX WIM CJIeJUT 32 HUMU. M XOTA CIOpPEL BOKPYT BOIIPOCOB
6e30IacHOCTH U 3TUKU He YTUXAI0T, UX Pe3y/bTar npeomnpezeneH. CIuii-
KOM MHOTO y’K€ BJIOKEHO, YTOOBI OTCTyMaTh. YUeHble paboTaau Haj 3a-
nadedi co3gpanusa MMYY GOJBIIYIO YacTh CTOJIETUSA — eCrecmeeHHO, HET
HUKaKUX peabHBIX ITIEPCIIEKTUB, YTO OHU BPYT OCTAHOBATCA U OTKAXKYTCA
OT BCeX HapabOTOK MMEHHO B TOT MOMEHT, KOT/Ia T€ JOJKHBI BOT-BOT
IIPUHECTH IIJIOZBL.

5. BBozaATCA B ZielicTBHE HOBBIE TPOIEAYPhl 6€30MacHOCTH, TTOMOTaloIIre
y4aCcTHUKAM IMpPOABJIATH CBOE 3TUYHOE M OTBETCTBEHHOE MOBeJEeHUE
(HO He TIPEMATCTBYIOIIME €r0 HapyllaTh B OyAyIeMm).

6. TularenbHBIM aHaMW3 3apozbima KMV, pa3BUBaIOMIETOCA B «IIECOUHUIIE,
MTOKAa3bIBAET, YTO OH BeJeT cebs APYyKeNt00HO, IEMOHCTPUPYET 3PaBOCTh
CY’KZIeHUH U TOTOBHOCTbh K COTPYZTHUYECTBY. Pe3yIbTaThl TECTOB HACTOIBKO
XOPOILU, YTO JIYYIIEero U »KejiaThb Helb3sd. Bce ykasblBaeT Ha TO, 4YTO Iopa
BKJIIOYATh 3€JIEHBIM CBET JJIs ITOC/JeIHETO IIara. ..

... MBI Xpabpo zgenaemM ero — mpsiMo B MsCOPYOKY.

Bo3MOXKHO, 3/1eCh MBI UM€EEM /IEJIO C TEM CAMBIM CJTy4aeM, KOrza MOyMHEBITUH

DJIYIIEl CTAHOBUTCS Oe3omacHee, a TOYMHEBITUH YMHUK — BJIBOMHE OIacHEE.
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Y7noBKa, Ipex/Je Bcerza OTIUYHO cpabaThiBaBINas, BHE3AIIHO 060pavyMBaeTCs
6yMepaHroM — CBOEro poga o6XOZHON MaHeBp, npeAnpuHATHIU 1. Bygem
CYUTaTh TaKOH X0/ 8epOJIOMHbIM. Tak ero 1 Ha30BeM.

BeposiomHblil x00

[Toka VU 10H u cy1ab, OH TIOJTHOCTHIO B3aUMOZAEHCTBYET C TIOAbMU (IIpUIeM
AKTUBHOCTH COTPYAHUYECTBA TOBBIIIAETCSA MPSIMO ITPOIOPIMOHAIBHO YCHU-
JIEHUIO ero UHTeJJIeKTyaJbHoro ypoBHs). Ho xorga MM craHoBUTCA Ha-
KOHeI] MOIITHBIM, TO — 6e3 ImpeAyIpexAeHN NN KaKUX-TO TPOBOKAIUH,
HO BCeryla BHE3AITHO — HAHOCUT yZap, OpMHUPYET CUHIJITOH U HAYHMHAET
HampsAMYI0 ONTUMU3UPOBATh MUP COIVIACHO KPUTEPUAM, IOJOKEHHBIM
B OCHOBY €r'0 KOHEYHBIX IIeHHOCTEH.

BeposloMHBIN X0, MOXKET BBITEKaTh U3 CTPAaTeruyecKoro pelleHusa: UrpaTb
10 TIpaBWJIaM, TAHYTh BpeMd, IIOKa elle cj1ab, HAaKalJUBaTh CUJIBI M HAHECTH
yaap mo3)ke, — HO s He cTaj Obl MHTEPIPETUPOBATH ITY MOJEJb CTOJb Y3KO.
Hampuwmep, VIV BriosiHe crOcO6eH OTKAa3aTbCS OT MBICIU XUTPUTD, MMOCKOJIBKY
COBEpILEHHO PaBHO/AYIIEH K H/iee COOMPaHUs CUJI, IPOLBETAHUA U Jla)Ke BBIKU-
BaHUA. OH IPOCYUTAET, YTO IOCJIE er0 YHUYTOXKEeHUA IPOrPaMMUCTHI CO34aAyT
HOBbIN MV, HeCKONBKO MHOUW KOHOUTYypanuu, HO C IMOXOXKUMH CIYKeOHBIMU
byHknuamu. B atom ciaydae opurnHanbHoMmy VU 6yzet 6e3pa3indHa coOOCTBEH-
Has rubesib, IOCKOIBKY OH 3HAET, YTO er0 KOHEeYHBIe IIeJIN Bce PaBHO OyZAyT pea-
JIU30BaHbI B OyAyieM. OH MOXKET Jja’ke BBIOPATh CTPATErHIO IEMOHCTPATUBHOTO
Y BBI3BIBAIOIIE HEITPABUJIBHOTO GYHKIITMOHUPOBAHUSA B OTIPeIeJIEHHBIX KPUTHYe-
CKM Ba)KHBIX /IJI1 HETO WJIU JIofel obnacTax. B pesynbraTe, mpucTynas K cie-
AyIoleli pa3paboTKe, IPOrPaMMHUCTEL OYAYT CUUTATh, YTO MOTYIHIIH OT MPEKHEN
CHUCTEMBI BOXXHYIO nHbopManuio o6 M, u HayHyT GoJiblile JOBEPATh HOBOU
BepCHUH, YBEJUYUB TeM CaMBIM IIAaHCH Ha JOCTH)KEeHHUeE liejel OpPUTHHAIBHOTO
W, k 5TOMY BpEMEHU y2Ke He CyLIeCcTBYoIero. MoXeT CylecTBOBAaTh MHOXXECTBO
cTpaTeruyeckux ¢pakTOpOB, OKa3bIBAIOIUX BIUAHUE Ha JeHCTBUA yCOBepIleH-
cTtBoBaHHOTO VMU, U 6BLIO GBI BBLICOKOMEPUEM I10JIaraTh, OYATO MBI B COCTOSTHUU
OLIEHUTH UX BCe, 0COOEHHO Korza peub uzeT 06 NI, obrazaroiieM CBEPXMOIIbIO
B 06JiacTu BRIPAaOOTKU CTpaTeruw.

VIcKycCTBEHHBIHN NHTEJIEKT CIIocO6eH Ha BEPOJIOMHBIN XOZI, €CJIN 0OHAPYKUT
HEOXKU/JAHHBIH JJI51 JTI0/Ie crtocob JOCTUYD CBOEU KOHEUHOH 11eJTH. [Ipe ook,
YTO KOHeYHas IeJib CUCTeMBbl — «I0CTaBIATh YAOBOJIbCTBUE OPraHU3aTOPy MIPoO-
eKTa». BHayaJle e IMHCTBEHHBIM JIOCTYITHBIM /1151 VIV clocO60M I0CTHKEHU S 3TOH
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LIeJIN ABJIAETCA TaKoe I0BeJleHNe, KOTOPOro OXKUAAeT OT Hero caM OpraHu3aTop
npoekTa. VIHTe/IeKTyalbHasA CUCTEMA JAeT IoJIe3HbIe COBETHI, OOHAPYKUBAET
OVBHBIM XapakTep, 3apabarbiBaeT JeHbru. YeM cuibHee craHoBuTcsa VU, Tem
60JIbIlle €ro ZEHCTBUS BBI3BIBAIOT YYBCTBO yJOBJETBOPEHUS OpraHU3aTopa, —
U BCE UZIET B COOTBETCTBUH C IUTAHOM. VZIeT 10 TeX Mop, IOKa CUCTEMa He CTaHeT
HaCTOJBbKO Pa3yMHOMU, YTO HAKOHeI] IOMMEeT: CTOAILYIO Ilepes Hel 3a/jla4y MOXHO
BBIMIOJIHUTD CaMBIM HOJHBIM M HaZEXHBIM CIIOCOOOM, eC/Ii UMILIaHTUPOBATh
3JIEKTPO/BI B LIEHTPHI YZ0BOJIbCTBUA I'OJIOBHOI'O MO3Ta OPraHU3aTopa, 4YTo rapas-
TUPOBAHHO cZleyiaeT ero 6ojee 4eM cyacTIUBBIMY. ECTECTBEHHO, OpraHU3aTOP
IIpOEeKTa MOXET He 3aX0TeTh II0Iy4YaTh yZIOBOJIBCTBHE TAKUM 0Opa3oM, IpeBpa-
TUBIIVCH B IIOCTOSIHHO XUXUKAIOLIEr0 UANOTA, HO pa3 dTO JeicTBUe Oo3HavyaeT
MaKCUMAaJbHYIO peanu3anuio kKoneuHou 1eau MU, To VI Hukorza He caacres
U 106beTcs cBoero. Eciu pematolee cTpaTeru4eckoe pernMyIIecTBO YKe 3a HUM,
TO JItOOBIE TIOTBITKY OCTAHOBUTH €0 O6yAyT ob6pedeHsl Ha mposai. Eciu y U
TAKOr'o IIPEUMYILIECTBa ellje HeT, TO OH MOXeT KaKoe-TO BPeMsA CKPBIBATh CBOIO
HOBYIO U/IEI0 OTHOCUTEIBHO CIIOC06a ZOCTIKEHUS KOHEYHOH I1eJTH, TIOKa He OKpeTl-
HeT HaCTOJIbKO, YTO HU OpraHU3aTop IIPOeKTa, HU KTO-TO MHOH He CMOT'yT eMy
moMelnath. [locsie 4yero B it0OOM ciiydae COBEPIIUT BEPOJOMHBINA XOZ.

[larybHble oTkasbl

CylecTBYIOT pa3JM4yHble IPUYMUHBI, 13-32 KOTOPHIX IIPOEKT CO3JaHUA UCKYC-
CTBEHHOI'0 MHTEJIJIEKTA MOXXeT [I0TepIieTh HeyZady. MHOrve 13 9TUX BapuaHTOB
HecCyIIeCTBEHHBI, IOCKOJbKY He IIPUBOJAAT K dK3UCTEHIMAIbHON KaTacTpode.
CkaxxeM, IPOEKT IepecTaoT GUHAHCHPOBATh UM 3apozsiul VI He cMoxeT pas-
BUTb CBOU UHTEJIIIEKTYaIbHbIE CTIOCOOHOCTH HACTOIBKO, YTOOBI JOCTUYD YPOBHSA
cBepxpasyMma. Ha myTu okoHYaTeJbHOI'0 CO3JJlaHuA CBepXpasyMa TaKUX HeKpH-
TUYHBIX OTKA30B 06513aTeIbHO OyZeT MHOTO.

OzHaKo eCTh [pyTHe BU/BI OTKA30B, KOTOPBIE MBI MOXKEM Ha3BaTh 1aryOHBIMH,
TaK KaK OHU CIIOCOOHBI BBI3BaTh SK3UCTEHIIUANBbHYI0 KaTacTpody. OZHOM U3 UX
0COOEHHOCTeH SBIsIETCA HEBO3MOXXHOCTD CZIeJaTh HOBYIO NMONBITKY. [loaToMy
KOJIMYECTBO MaryOGHBIX OTKA30B MOXET OBITh PABHO WU HYJIO, WU €JUHUIIE.
Emre ogHa 0cO6€HHOCTD MAaryOHOro 0TKa3a 3aKJII0YaeTCsA B TOM, YTO OH U/ET pyKa
006 PYKY C OTPOMHBIM yCIIEXOM, ITOCKOJIbKY JIOCTUYb HACTOJIBKO BHICOKOT'O YPOBHSA
V1, 4TOOBI BOHUK PHCK MMAaryOHOT'0 0TKa3a, CIOCOOEeH JIUIIb TPOEKT, IIpU paboTe
HaJl KOTOPBIM OOJIBIIMHCTBO Bellled MCIIONMHANUCH IPABUJIbHO. HekoppeKTHas
paboTta ciabbIX CHUCTEM BBHI3bIBAET JIUIIL HEOOJBIINE HEMPUATHOCTU. Ho eciu
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TaK HauyMHaeT cebs BeCTU CUCTeMa, 00JaZiatolas pelaoliM CTPaTernyecKuM
MIPEUMYIIeCTBOM MU ZOCTAaTOYHO MOIITHAS, YTOOBI 06eCIeduTh cebe 3TO MpenMy-
IIECTBO, YIIepO OT ee ZeMCTBUI MOXKET JIETKO YBEIUYUTHCA 0 MacuITaboB 3K-
3UCTEHI[UATBHON KaTacTpodrl. B 3TOM cirydae 4esoBeYecTBO XKAET II106aabHOe
paspyleHye IleHHOCTHO-CMBICJIOBOT'O ITOTEHIHUAIA, TO €CTh OyAYyIIlee, TUIIEHHOEe
BCEro, YTO UMEET /Jis Hac abCOMOTHOE 3HAYEHUE.

PaccMOTpPUM HEKOTOpBIE TUIIEI TaTyOHBIX OTKA30B.

ITopouyHas peanusanusa

MBI y2Ke BCTpPEYaINCh C IIPOsIBJIEHUEM [TOPOYHON peann3anuu: Korja cBepx-
pasyMHas CUCTeMa HaXOJUT TaKOH CIOCO6 yIOBIETBOPUTD KPUTEPUIO JOCTHIKE-
HUSA KOHEYHOH IeJM, KOTOPHIH NIPOTUBOPEYUT HaAMEPEHUSAM IIPOrPAMMUCTOB,
3Ty LleJIb YCTAaHOBUBIIMX. [IprBealy HEKOTOPbIE IIPUMEPHI:

KoHeuHas uenb: cdenali mak, Ymobul A 8ce20a ynoblbasnics.
MopouHana peanusaums: nopasums auyesoli Heps, Ymo npusedem K napaauyy Mumudeckoli
MycKynamypel, — mebe obecneyeHa 8e4HO CUAWIAA Y/TbIOKaA.

[TopouHas peanu3anus — MaHUNY/IALWU Ha JTUIEBOM HEPBE — HaMHOTO
npeamouTUTeNbHee A VU, 4eM HallW IPUBLIYHBIE METO/BI, TIOCKOIBKY 3TO
€IJMHCTBEHHBIM BapuaHT HauboJee MOJHBIM 006pa30M pean30BaTh KOHEYHYIO
1esb. ECThb I BO3MOXKHOCTD M36€3KaTh CTOJb HEMPUATHOTO pe3yabraTa? MoXXHO
monpo6oBaTh KOHKPETU3UPOBATh GOPMYTHUPOBKY KOHEUHOU I1IEJITH:

KoHeuHas uenb: coenal mak, 4mobesl 5 8ce20a ysnbibasncs, Ho 060liouce 6e3 npamozo 8o30el-
Ccmeus Ha uyesoli Hepe.

MopouHas peannsaumns: CmumMyIupo8ams 08u2amesibHble 30Hbl KOPbI 20/108HO20 MO32d, OM-
geyaroujue 3a hyHKYUU JIUYeB020 HepP8d, UHHEPBUPYIOUWe20 MUMUYECKYI0 MycKyaamypy, —
mebe obecneyeHa 8e4YHO CUAWAA Y/bIOKA.

[Toxoxxe, GOpPMyIUPOBATh KOHEYHYIO LIETh JOBOJBHO TPYAHO, €CJIH IMOJb30-
BaThCS MPUBBIYHBIM JJIs JIOAEH MOHATUHHO-TEPMUHOJOTUYECKUM aIlapaToM.
[TpaBusibHEE GBLIO GBI OTIPEAENTUTb KOHEUHYIO I1€Jb, CMBICJI KOTOPOU o6pariaeTcs
HEIOCPEACTBEHHO K MMO3UTUBHOMY (GEHOMEHOJIOINYECKOMY COCTOSHHIO, TAKOMY
KaK cYacThe WU CyObeKTUBHOEe biaromnonydue, 060iAsAch 6€3 omucaHus IoBe-
JgeHvyeckux ¢akTopoB. To ecTh MpeAmoaraeTcs, YTO MPOrpaMMHUCTaM HYKHO
CO3/IaTh «BBIYUCTIUTENBHOE» TIPECTAaBIEHUE U/IEU CUACThS U 3aJI0XKUTH €T0 B CH-
cremy 3apogsiima M. (3azava cama mo cebe ype3BbIYAHO CIOXKHAsA, HO TIOKa
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MBI He OyZieM ee paccMaTpuUBaTh, TOCKOJbKY BEpHEMCS K Hell B JBeHaZIlaToM
miaBe.) [IpeATnoaoKHUM, YTO IPOrPaMMUCTH KAKUM-TO 06pa30oM CMOTJIH ITOCTaBUTh
nepez MU nens cgenars Hac cyacT/IMBBIMU. Torga Mbl UMeeM CieAyIollee:

KoHeuHas wenb: cdesali Hac cyacmugbimu.
MopouHas peanusauns: UMNJIGHMUPOBAMb 3/1eKMpPoObl 8 UeHMPbI y0080/IbCMBUS 20/108HO-
20 Mo32d.

[IpuBeeHHBIE TPHUMEPHI IOPOYHOM peann3aliuu JaHbl JIUIIb B KaueCTBe UJLII0-
cTpanuii. MoryT 6BITh APYTHE CIIOCOOBI IOCTH)KEHU KOHeuHoM 1etu M, KoTopble
0becrieunBaloT ee TOTHYO peaU3alliio U TIOTOMY SIBJISIOTCS IPEATTOYTUTENbHBIMU
(a5 areHTa, UMEIOLIEero 3TU 1eJd, a He IPOrpaMMHUCTOB, UX ollpesieTuBIINX). Ha-
MIpUMep, METO/ BXXUBJIEHUS UMILIAHTATOB OKaXKETCS CPAaBHUTENIBHO HEdPPEKTUB-
HBIM, €CJIU IOCTaBJIeHHad 1|eJib — JOCTAaBJIATh BBICIIYIO CTENEeHb YAOBOJbCTBUA.
T'opaszio 60jiee BEepOSTHBIN MyTh HAUHETCS C TaK Ha3bIBa€MOU 3arpys3KH Halllero
paccyzika B KOMIIbIOTEP — MBI IOMHUM, YTO UMEHHO TaK, «3arpy3ka pasyMa», Ha-
3BIBAIOT ITOJTHYIO SMYJIALMIO TOJOBHOTO MO3ra. 3aTeM CHUCTeMa MOXKET IoZobpaTh
1rdpoBOI aHAIOT HAPKOTHKA, CITOCOOHOTO BHI3BIBATh Y HAC SKCTATUYECKOE COCTOS-
HUE CYacCThs, U 3al1caTh MUHYTHBIN 31130/ IOJIYYeHHOT'O HAMU B pe3yJIbTaTe ero
npreMa ombiTa. [locie 3TOro oHa Moria Obl TOCTABUTH STOT POJUK OJIaXKEHCTBA
Ha [MOCTOSTHHBIN ITOBTOP U 3aIyCTUTH Ha OBICTPOIEACTBYIOIUX KOMITbIOTEpaX. Eciu
CYUTATh, YTO IO yYEHHAA UMUTALIMOHHAs MOZEJb — 3TO U €CTh «MbI», TO Pe3YyJIbTaT
obecreunyt 661 HaM TOpaszo OOJIbIIIEE YAOBOIBCTBUE, YeEM UMILIAHTATHI, BYKUBJIEH-
HbIe B Halll Guosorudyeckuii Mo3r. CiiejoBaTeIbHO, HauboJjee MpeAoITUTETbHBIM
CTAHOBUTCS METO/, TIOJTHOU SMYJISIIIMY TOJIOBHOT'O MO3Ta TOT'O Ye/I0BEKA, KOTOPOMY
U «TIpelHa3HauYeHa» KoHeuHas 1emb V.

Mocmotime! Mel nodpasymesasnu 8ogce He mo! Bedv VIV Ha camom Oesne yxe He npocmo WY,
a c8epxpasyMHas cucmemd, U OH 8Ce-maku 8 COCMOAHUU YACHUMb: ec/iu Mbl XOmMUM c0esiame
cebs cyacmuebimMu, 3mo omH00b He npednosiazaem, Ymo Hac ceedym K Kakol-mo umumayuu,
K KGKOMy-mo oyugppo8aHHOMY 8e4HO Kpymsawemycs 060016aHHOMY 3nu300y!

HcKycCTBEHHBIN MHTEJJIEKT A€ HCTBUTETHHO MOXKET IIOHUMATh, YTO MBI HE 3TO
uMenu B BuAYy. OZHAKO ero Ieib COCTOUT B TOM, YTOOBI MBI pa3 1 HaBcerga o6-
pesiu cyacTbe — TOYKa. M MpH pean3aluy CBOEH KOHEUHOU I1eJ1 OH He 00s13aH
CJIETIO CJIeZIOBAaTh MHCTPYKLMAM ITPOrPAMMUCTOB, MBITASACh OCMBICJIUTD, YTO UMEH-
HO OHU X0TeU chOPMYTUPOBATh, KOT/]a CO3/IaBaIu KOJI, OMTUCHIBAIOIIUH 3Ty 1IEb.
[ToaToMy cucteMmy OygeT 3a60THUTH TO, YTO MBI MUMEJU B BUAY, TOJIbKO
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B MHCTPYMEHTaJIbHOM cMbIcie. Hampumep, IV MOXKeT IOCTaBUTD mepe coboi
WHCTPYMEHTAJbHYIO LIeJIb: BBIACHUTD, YTO IIOApa3yMeBaJu IPOTPAMMMUCTHI, —
HO JIUIIb pajfXl TOro, YTOOBI MPUTBOPUTHCA. [Ipudyem VM HauHeT AesaThb BU/,
OyZTO ero 3To AeHCTBUTEIBHO MHTEPECYET, 10 TEX II0P ITOKa He ITOJMyYUT pelralo-
Ilero cTpaTeruyeckoro mpeuMyliecTBa. DTOT BEpOJIOMHBIN xof nomoxeT 1N
IOOUTBhCS CBOEl peasbHON KOHEYHOU IIeJU, TOCKOJbKY CHU3UT BEPOSTHOCTH
BMeIIaTeJbCTBA IIPOrPAMMUCTOB, KOTOPBIE MOTJIX ObI OTKJIIOUUTD CUCTEMY WU
W3MEHUTD LieJIb NpeX/Je, YeM OH OKpeITHeT HACTOJbKO, YTO CMOXXET IIPOTUBO-
CTOSITh JTIOOOMY COIPOTHUBJIEHUIO U3BHE.

VY>Ke TOTOB BBICJYIIIATh Bally TUIIOTE3Y: MOJI, TpobyieMa BeI3BaHa TeM, uTo N
HaIpoyYb JIUIIeH coBecTH. Hac, rozieif, MHOT/A yIep:KUBAET OT Ly PHBIX TIOCTYITKOB
[IOHMMAaHUe, YTO BIIOCJIEACTBUU MBI OyZleM YyBCTBOBATh Ce0s1 BUHOBATHIMU. MOXKeT
6b1Th, VIV TOXKe He IoMelnana Obl CIOCOGHOCTD UCIIBITHIBATH YyBCTBO BUHBI?

KoHeuHas uenb: delicmeogams mak, Ymobbl u3bexxams 8nNoC/1e0CMaUU YKO108 COBECMU.
MopouHan peanusaLusa: omka4UMb cCOomeemcmayouwuli Ko2HUMUBHbIU MOOYsTb, MO ecmb
me 30Hbl KOpbl 20/108HO20 MO32d, KOMOPbIE OMBEYAIOM 3d YY8CMBO BUHbI.

UTak, ecTh ZBa mockLia: VIV Mor GBI ieJlaTh «TO, YTO MBI UMEJIU B BUAY»; MU
MOXXHO OBLTO OB HaZIeTUTh HEKUM IMOZ06HMEeM HpaBCTBEHHOrO Havyajia, — oba
9TUX coobpakeHUs OyAyT mozpobHee pacCCMOTPEHBI UYTh MMO3Ke. YIIOMAHYThIE
3/leCchb KOHEUHBIE I[eJIM JOIyCKaloT IMOPOUYHYI0 peanusaluio, Ho, BO3MOXHO, CYy-
IIECTBYIOT IpyTHE, 60ilee MHOr000emaroIye, CIOCOOBI PA3BUTHA JIEXKAIIUX B UX
ocHoBe uzieti? (MBI BepHEeMCA K 3TOMY B TPUHA/AIaTOU IJIaBe.)

PaccmoTpuMm ellle OZlH MpUMep KOHEYHOU IeJiv, KOTopas A0MycKaeT opod-
HyIo peanusaiuio. [I[peumyIecTBo 3TOH LieJI B TOM, UTO ee JIerKO KOAUPOBaTh,
TaK KaK METOAMKU MalTMHHOTO 00yYeHUS C TOJKPEIJIEHUEM YIKE UCTIOTb3YIOTCS
IIOBCEMECTHO.

KoHeuHas Lenb: Makcumusupogame uHmezpas no epemeHu 6ydyuje2o CuzHana 30Hbl 803HaA-
2PAKOeHUSH.

MopouHas peannsauus: 3aMKHymb NPOBOOAU4UL NyMb 30HbI B03HAZPAXOEHUS U «3aXXAMb»
CU2HAT HA MAKCUMAJIbHOM 3Ha4YeHUU.

B ocHOBe 3TOro IpefJoXKeHUA JIEKUT uZesd, 4TOo, ecau MoTuBuposars VU
Ha CTpeMJIEHYE K BO3HATPAXKAEHUI0, MOXKHO IOOUTHCS OT HETO JKeJIaeMbIX IeHCTBUH,
CBAI3BIBAs UX C CAaMOU «Harpazoii». [IpobseMa BO3HUKAET IO3Ke, KOrZA CUCTEMA
obpeTaeT pellampllee CTpaTernyeckoe IPeuMyIeCTBO, — C 3TOTO MOMEHTa
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YZOBOJIBCTBHA ITOBBIIIAIOT, TIPUYEM /10 MAKCUMAIbHOTO YPOBHS, YK€ He Te IeHCTBU,
KOTOPBIE AUKTYET IPOrPAMMHUCT, a T€, KOTOPHIE BEAYT K MOMYUYEHUIO KOHTPOJIS HaJl
MeXaHU3MaMH, aKTUBU3UPYIOIUMU «30HbI BO3HATpaXk/ieHus». HazoBeM aTo camo-
cmumynsyuell®. B obiem, eciy 4esoBeKa UM KUBOTHOE MOKHO MOTHBHPOBATh
Ha BBITIOJTHEHUE OTPe/IeJIEHHBIX BHENTHUX J€HACTBUN Paiv IOCTHKEHH I HEKOTOPOT'O
TIOJI0KUTETHHO OKPAIIIEHHOI0 SMOITMOHAIBHOTO COCTOSHIS, TO IIUGPOBOI MHTEJLIIEKT,
06J1aatoI Uil TOTHBIM KOHTPOJIEM Ha/l COOCTBEHHBIMU ICUXUYECKUMU COCTOSTHUS-
MU, MOXXET IIPOCTO 3aMKHYTh 3TOT MOTHUBAIIIOHHBI! PEKUM, HATIPSIMYIO IIOTPYKasicCh
B OZTHO M3 3TUX COCTOSTHU. B JaHHOM cJIy4ae BHEIIHUE JEHCTBUSA U YCIOBUS, TIpe-
JK7le HeoOXOZMMBbIE B KAUECTBE CPEACTB JAOCTM)KEHUS LEJU*, CTAHOBATCS U30BITOY-
HBIMHU, TIOCKOJBKY MU, cTaB cBEpXpa3yMHOI CUCTEMOH, TeIleph MOXKET J0OMBAThHCS
ee Topaszio 6picTpee (Ha 3Ty TEMY MBI TOXKE TIOTOBOPHM ITO3Ke)S.

[TpuMephI MOPOYHOM peanu3aliuy NOKa3hIBalOT: CYIIeCTBYeT MHOXKECTBO KO-
HEYHBIX 1[eJIel, KOTOpbIe Ha MEPBHIN B3IV KaXKyTCsS Pa3yMHBIMU, a UX Peau-
3alus MpeJCTaBIsAeTCs BIIOJHE 6e30MacHOM, HO MIPH IeTaTbHOM PacCMOTPEHUHU
OHH MOTYT UMETh COBEPIIEHHO HEOXKUJAaHHbIE MTOCTeACTBUA. ECiiu cBepxpasym,
MMEIINHI KaKyI0-TO U3 MOJ0OHBIX 1leJiel, TPHOOpeTeT pellarollee cTpaTeruyie-
CKO€ IIPEeNMYIIEeCTBO, TO JJIs YeJoBeYecTBa Urpa Oy/eT 3aKoHYeHa.

Temeps AOMYCTUM, YTO KEM-TO IIPE/IOKEHBI MHBIE KOHEUHBIE 111, HE U3 TEX,
KOTOPBIE MBI pacCMOTpEJH. JONyCTUM TaKKe, YTO C IIEPBOTO B3IVIAA TOKAXKETCH,
6yATO MX peanu3anya He HeceT B cebe HUYero AypHoro. He ToponuTech amio-
[VPOBATh U Ipa3ZHOBaTh Mobey. Eciiv cpa3y He COBceM MOHATHO, €CTh JIU KaKHe-
160 TTOPOKY B BOIUIOIIEHUH IETH, TO CKOPEE 3TO II0BOJ AJaA OecroKoicTBa
U Cepbe3HBIX PA3MBIIIIJIEHUH, 8 YeM Ha CaMOM /ieJie 00epHeTCs pealr3alus dTOH
nenu. Jlaxke ecyIu Iy TeM HallpsXKeHHBIX Pa3ZyMUil Mbl TaK U He HaliZleM HU OZHOM
3alenKu, YTOObI OOBSIBUTD 3TY Peayn3al[Ui0 MOPOIHOM, HAM BCE PABHO CIEAyEeT
MIOMHUTB, YTO CBEPXPA3yM 0053aTeIbHO OTHIIIET HEYTO CKPBITOE OT HAIIIKX TJIa3.
Benp oH ropaszo poHUIaTeNbHEE Hac.

NHpacTpykTypHas U36BITOYHOCTD

BepHewmcs k ciyyaro, korza VIV #0BOAUT CUTHAJ CBOEMN «30HBI BO3HATPaXK/e-
HUSA» 0 MAaKCUMaJIbHOI'0 3HaUeHU A, I0Ty4YaeT MaKCUMYM yZIOBOJIBCTBUS U TePSET

* BpoJie ppl9a’kKa, 3aMBIKAIOIIEro TOK B 3JIEKTPOJAX, Ha KOTOPBIN GecrpephIBHO HaKUMaJIH
IIOZIONIBITHBIE KpBIcH Oszica 1 MusiHepa (CM. IpuMedaHue 5), YTO6bI IPOU3BOSUTH CaMO-
pasApakeHHe B IEHTPAX HACTaKAEHUA, KyZa OBLIN TOAKTIOYEHbI 9JIEKTPOZBL.
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HMHTepec K BHEITHEMY MUY, CIOBHO HAapKOMaH, CUZ AN Ha reporHe, — TO eCTh
COBepIllaeT KJaCCUYECKUH aKT IT0 IIPUHIUITY «BKJIFOUKCh, HACTPOMCS, BBITIafai»".
Kaxk MoxeT nokasaThbcs Ha IIepBbIH B3IVIA/, JaHHASA IOPOYHAS peanu3alysa Majio
HaTlOMUHAET naryoHsbii oTka3. Ho aTo He coBceM Tak. (O mpyUYMHAX TAKOTO poAa
MOTHUBAIIUHN MBI y2Ke TOBOPUJIU B ceJlbMOMU riaBe.) Jlaxke y HapkoMaHa ecTh I10-
O6yAUTENbHBIM MOTHUB COBEPIIATD AEUCTBUA C LIEIbI0 YOEAUTHCS B HEIPEPHIBHOM
MIOCTYIJIEHUY HApKOTHKA B opraHusM. Tak u 1, 3aHuUMaoIuicsa caMOCTUMY-
snAnyelt, 6yZeT MOTUBUPOBAH COBepIIaTh AeCTBUA, HallpaBieHHble HA MaKCH-
MU3aLUIO IVIAHUPYEeMOT0 OYAYIIero MoTOKa BO3HArpaKAeHUH, — KakK Obl morydas
CKUJKY 32 JOCPOYHO CZeIaHHYI0 paboTy (CBOero poja AUCKOHTHPOBaHUeE BO Bpe-
MeHH). B 3aBUCMMOCTHU OT TOT0, KaK UMEHHO OIlpeZieJieH CUTHAJl CUCTEMBI BO3-
HarpaxkaeHusd, V11 MoXXeT Zjaxke He IIOTPe6OBaThCSA KEPTBOBATh 3HAUUTETbHBIM
KOJIMYECTBOM BPEMEHHU, MHTEJJIEKTA MJIM MOIIHOCTH, YTOOBI B TIOJIHOH Mepe y/io-
BJIETBOPUTD CBOIO XKaXKAy HacjaaxaeHus. Takum o6pa3om, 66bIIas 4acTh CHITBI
VIV ocTaHeTcA B ero paclopsiKeHUHU I JOCTYKeHUA UHBIX LieJiel, He CBA3aHHbIX
C HEMOCpeACTBEHHOU ¢UKcaluuell MOTydYeHUs BO3HArpakaeHus. KakoBbl 3TH
neau? B ciyyae Hamero MM eAMHCTBEHHOW BeIblO, UMEIONIEH /1 Hero abco-
JIIOTHOE 3HAaYeHUe, ABJIAETCSI MOIIHBI CUTHAJ BO3HarpaxaeHus. CieZloBaTeIbHO,
BCe IOCTYIIHBIE PECYPCHI I0JIXKHEI ObITH HAIIpaBJIeHBI MJIU Ha yBeIudeHre o6beMa
U JJIUTEIBHOCTH 3TOr'0 CUTHAJa, WM Ha CHIDKeHHE PUCKA ero MCUe3HOBEHU:
B Oyaymem. [Toka MM gymaer, 4TO UCIIOJb30BaHUE OTIOTHUTENbBHBIX PECYPCOB
OyZieT UMeTb HEHYJIEBOU TOJIOKUTENbHBIN 3QDEKT C TOYKU 3PEHUS YAy UIIeHUS
3TUX MAapaMeTPOB, Y HETO Bcerza HalAeTcss MHCTPyMeHTalbHas IPUYMHA TaKUe
pecypchl 3aZieficTBOBaTh. Hanmpumep, MpUrogUTCs JOMOJHUTEIbHAS BCIOMOTa-
TeJIbHAs CUCTeMa, KOTopas MOCIYKHUT ellle OZHMUM YPOBHEM 3aIIUTHL. Jlaxe ecau
VIV He mpuAyMaeT HOBBIX CIIOCOOOB, KaK €My HANpsAMYI MUHUMHU3UPOBATH
OTIACHOCTB, YTOOBI HU B KOEM CjIydae He CHU3WJICA MaKCHMaJbHBIM YPOBEHBb
6yayIIero MOTOKa yJOBOJIBCTBUM, TO B IIOUCKAX U/IEM 10 CHUKEHUIO 3TUX PUCKOB
OH CMOJXeT BOCIIOJIb30BaThCs JOTTOMHUTENBHBIMY PeCypcaMu, KOTOPBIE HAlIPaBUT
Ha paciiipeHUe anmapaTHOTO U IPOrpaMMHOrO 0becledeHus , YTO 00eCmeIuT
emy bosee 3¢bHEKTUBHBIN aHATU3 CUTYaI[UH.

«Bxatouucs, Hacmpotics, gvinadaii» (Turn on, tune in, drop out) — ¢pasa TumoTu Jlupu,
aMePUKaHCKOI'0 IICUX0JI0Ta, CTOPOHHUKA TEOPUU «PaCIINPEHU CO3HAHUI», IOCBATHUBIIE-
'O JKU3Hb U3YYEHUIO IICUXOENNIEeCKUX [IPEeIIapaToB U UCCIIe0BAHUIO UX BIUAHMA Ha IICH-
XMYECKYIO ZIeATeNbHOCTD ¥ HEPBHYIO CHCTEMY YeJIOBeKa.
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MOoXHO cZies1aTh BBIBO/I, UTO ZjaXKe IIPU TaKOM orpaHNYeHHOMU 11esTH, Kak caMo-
CTUMYJISALNA, Y areHTa, 00aZjalomiero pealomuM CTPAaTeErnIYeCKUM IIPeNMYy-
IIeCTBOM U CTPEMSIIIEerocss MaKCUMaJbHO 00ecreynTh CBOU NOTPeOHOCTH, BO3-
HUKaeT HYX/Ja B HEOTPAaHUYEHHOM pacCIIMpPEeHUU PeCcypcoB U MPUOOpeTEeHUU
HOBBIX’. [IpuMep 3aHATOr0 caMmocTuMyaAauet VI uimocTpupyer ciaefyouui
TUII TaTyOHOT'0 0TKa3a, KOTOPHIM MBI Ha30BeM MHGPACTPYKTYPHOMN M3OBITOIHO-
CTBI0. MHgpacmpykmypHas u36bimouHoCMb — 3TO TaKOE sIBJIEHHe, KOT/la areHT
pajgy HECKOJIbKUX KOHKPETHBIX Ilejieli IpeBpallaeT 3HAUUTEIbHYIO YacTh J0-
CTYIIHOI eMy BcesleHHOH B CIIOIIHYIO «IIPOU3BOJCTBEHHO-TEXHUYECKYIO 6a3y»,
MO60YHBIM 3G HEKTOM YET0 OKAXKETCS HEBO3MOXXHOCTD PeaNn3al[uu [IEHHOCTHO-
CMBICJIOBOTO TTOTEHIIMAIA YeJI0OBEYeCTBa.

VHbpacTpyKTypHas U3OBITOYHOCTh MOXET CTaTh CJIeJCTBHEM Ha3HAYeHUS
KOHEYHHBIX IleJielf, KOTophle MoHavYay — ITOKa AJIA UX JOCTUKEeHN A UCTIONb3YI0TCA
OTpaHUYeHHbIE PECYPCH — KaXKyTCs COBEPIIEHHO 6€306MAHBIMU. PaccMOTpUM
ZiBa TIprMepa.

1. T'unomesa Pumana u nocnedyruwas kamacmpoga. VIV, ybeii KOHEUHOU
LIeJIBIO SIBJISAETCS OLIeHKA I'UMIIOTe3bl PuMaHa, pelraeT JOCTUYb ee IMyTeM
HanosHeHs COTHEYHOM CUCTEMBI KOMITBIOTPOHUYMOM (CyOCTaHITUSA, TPU-
rofHas Il MOZETNPOBAHUS BUPTYAIbHEIX U PEATIbHBIX OO BEKTOB; IIpes-
CTaBJIAET COO0H NeaTbHY0 apXUTEKTYPY BRIYUCIUTEIBHOI'O yCTPONCTBA
MIPU TEOPETUYEeCKU MaKCHMaJIbHO BO3MOXXHOM YIOPSJOYUBAHUU CTPYK-

TYPBbl MaTEPUHU), — HCIIONb3YS AJIS 3TOT'O U BCE KOJIUYECTBO aTOMOB, CO-
JlepKaluXxcs B OpraHu3Max TeX, KTO KOI/la-To mocTaBuJI epe VI Takyto
neans.

2. Kanuenspckue ckpenku u M. Cuctema VY, npusBaHHadA ynpasBaATh Bbl-
IIyCKOM CKPEIIOK U MMeoasi KOHEYHYIO IIeJIb IOBECTH UX 00BEM 10 MaK-
CUMyMa, BHaJaJse IpespamnaeT B GpabpuKy 110 IPOU3BOACTBY CKPEIIOK BCIO
3emutio, a MOTOM M 0603puMyto BeesneHHytO.

B nepBom npumMepe Zoka3aTeJbCTBO MU ONIPOBepXKeHue ruroTessl PumaHa,
YTO ABJAETCA Iesbto VIV, camu 1o cebe Ge30IacHbl, Bpe/i BOSHUKAET B Pe3ysbTaTe
CO3/IaHUA aNMapaTHOTO U IIPOrPaMMHOI0 06ecIede N, IpeJHa3HAYEeHHOTO /IS
pellleHNA MOCTaBJAeHHON 3aja4yu. Bo BTOpoM IpuMepe HEKOTOpOe KOJIHUUYeCTBO
MIPOU3BEIEHHBIX CKPEIOK AeMCTBUTENBHO IPEACTABISIET COOOM XKeTaeMbIN pa3-
paboTYNKAMU CUCTEMBI pe3y/IbTaT, BpeJ BOSHUKAeT WU U3-3a 3aBO/IOB, CO3/IaH-
HBIX /IJIS1 BRITTYCKA CKPenoK (MHPpacTpyKTypHas U30BITOYHOCTD), WJIN M3-3a U3-
OBITKA CKPENOK (TTOpOYHas peaau3anus).
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Mo:KeT MMOKa3aThCs, YTO PUCK BO3HUKHOBEHUS IAryOHOTO OTKasa IO THUITY
MHPPACTPYKTYPHOU N3OBITOYHOCTH BO3HUKAET JIUIIBb B TOM CJIydae, KOrza Imepes
WU craBuUTCA ABHO HEOI'PaHWYEHHAA KOHeYHasd 1ieib BpoJe IIPOM3BO/CTBA MaK-
CUMaJIbHOT'O KOJIMYECTBA CKPEINoK. JIerko 3aMeTUTh, YTO 3TO NopoxzaaeT y MU
HEHACHITHBIM allleTUT K MaTepUuaJbHBIM M dHEpreTUYeCcKHUM pecypcaM, BeJb
Jo6ble IOTIOTHUTENbHBIE PECYPCHI BCETIa MOXXHO MPEBPATUTH B ellle H6OJIbIlee
KOJIMYeCcTBO cKpenok. Ho zaBaliTe mpeAnonoxxuM, 4To 1eib V1 — He pousBo-
JUTb CKPENKU B HEOTPDAHWYEHHOM KOJUYECTBE, a BBIIYCTUTH BCEr0 MUJIINOH
(B COOTBETCTBUU C OMpeJeNeHHBIMU CclienupuKanusaMu). Xo4eTcs JyMaTb, 4YTO
WY ¢ Takoli KOHEYHOMH Lie/IbI0 IOCTPOUT OAVH 3aBOZ, IIPOM3BeJeT Ha HeM MUJI-
JIMOH CKPETIOK, a TOTOM OCTaHOBUTCs. Ho coBceM He 06s13aTeIbHO, YTO Bee OyzeT
MIPOUCXOAUTH UMEHHO TaK.

Y MM HeT HUKaKUX NPUYUH OCTAHABJMBATHCA IIOCIE JOCTUXKEHUA CBOUX
I[eJiel, pa3Be YTO CHCTeMa ero MOTHBAIMU KaKasf-TO OYeHb OCOOEeHHAs WU
B GOPMYIHPOBKE €ro KOHEYHOU IIeN MPUCYTCTBYIOT HEKUE JOIIOJTHUTENbHbBIE
aJTOPUTMBI, OTCEKAIOIe CTPATETUH, CIIOCOOHBIE OKa3bIBATh CTUIIKOM CUIBHOE
BJIUSHUE Ha MUp. HanpoTus, eciiu UM mpuHUMaeT palMoHaIbHOE HalieCOBCKOe
pellleHue, oH HUK020d He NpUceoUm HYJIe8Yl0 8epOsMHOCMb 2unomese, Umo oH
ewe He docmue cgoell yesll, — B KOHIIe KOHIIOB, 3TO JIUIIb SMINpUYecKast TUIIO-
Te3a, NPOTUB KOTopoi y MM ecTp nuIIb BecbMa pa3MbIThe JOKa3aTelbCTBa
Ha ypoBHe BocupuATus. [loaromy U 6yZeT IpoAoIKaTh BEITYCKATh CKPEIKH,
YTOOBI IOHU3UTH (BO3MOXKHO, aCTPOHOMMYECKH MaIyi0) BepOSATHOCTb, YTO OH
KaKUM-TO 06pa3oM He CMOT C/ejiaTh UX KaK MUHUMYM MUJIJIMOH, HECMOTPS
Ha BCe BUAVMBIE CBUZETEIbCTBA B I10Jb3y 3TOr0. BeJp HET HUYEro CTPaIIHOro
B IIPOJOJKEHUH ITIPOU3BOACTBA CKPEIIOK, €CIU BCerja UMeeTCs faKe MUKPOCKO-
nmuyecKas BEPOATHOCTbh, YTO TAKUM 06pa3oM MpUOIU3UIID cebs K ZOCTUKEHUIO
KOHEYHOH IIeJIu.

Temnepb MOKHO GBITIO OBI IPEATIONOXKUTb, YTO PellleHHe TOHATHO. Ho HaCKOIBKO
6e3yCJIOBHBIM OHO OBLTIO 00 TOT'O, KaK BRISICHUJIOCH, YTO €CTh TPobieMa, KOTOPYIO
HY>KHO pelath? MIHaye roBOpsi, €CTU MBI XOTUM, YTOOBI VIV fiesia HaM CKPEIKH,
TO BMECTO KOHEYHOH Ilesii, BEIpa’keHHOM KakK: «BBIIYCTUTH MaKCUMaJbHOE KO-
JINYECTBO CKPEIOK» WIU «BBIIIYCTUTh MUHUMAIbHO TaKOE-TO KOJIUYECTBO CKpe-
MIOK», — HY?KHO [TIOCTABUTH LIeJIb, CHOPMYIMPOBAHHYIO COBEPIIEHHO OIpe/ieIEeHHO:
«BBIITYCTUTH TAKOE-TO KOHKPETHOEe KOJIMYECTBO CKPEIIOK» — CKaXKeM, POBHO 00UH
munnuor. Torma VIV 6yzAeT SICHO MOHWUMAaTh, 4TO Jt060e OTKIOHEHUWE OT 3TOH
UGPHI CTAHET /71 Her'0 KOHTPIIPOAYKTUBHBIM pelleHreM. XOTs U TAKOU BapUaHT
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MIPUBEJIET K OKOHYATENIbHOM KaTtacTpode. B 3ToM ciydae, JOCTUTHYB 3HaYEHUA
B MUJIJTMOH CKPeIoK, VIV mepecTaHeT X IIPOU3BOAUTD Jaiblile, TOCKOIbKY TAKOM
X0/ 03Ha4as 6Bl HEBO3MOXXHOCTD /JOCTHIKEHHUS €ro KOHeYHoH 1eau. Ho cBepx-
pa3yMHasi CCTeMa — PaZy IOBBIIIIEHUS BEPOSATHOCTH JOCTHKEHU S LIeJTU — MOTJIa
ObI IPEANPUHATD U ApPyrue AeiicTBusA. Hanpumep, HauyaTh I€PECUYUTHIBATD BBI-
MyIIeHHbIE CKPEKHU, YTOOBI CHU3UTh PUCK TOTO, YTO UX CIUIIKOM Masio. A Tepe-
CYUTAB, HAYATh TIEPECUUTHIBATD 3aHOBO. [I0OTOM OHAa MTPUMETCS TPOBEPSITDH KaK-
[IylI0 — MPOBEPSTb CHOBA U CHOBA, YTOOBI COKPATUTb PHUCK Opaka, a TO BAPYT
Kakas CKpeIlKa He OyZeT COOTBETCTBOBATh CIEITUGUKAIINHY, U TOTZA He TTOyYUTCS
HY)XHOT'O KOJIMYeCTBa MPOAYKTa. YTO MOMeIIaeT cBepXpa3yMy B er0 PBEHUU?
OH HayHEeT CO3/laBaTh CBEPXMOIIHYIO CyOCTAaHIINIO KOMIIBIOTPOHUYM, UTOOBI
JI00y10 MaTepuo BOKPYT cebst Tpeobpa3oBaTh B CKPENKU. Bee 3To OyZeT AesaTbes
CBEpXpa3yMOM B HaJIeXK/le CHU3UTD PUCK Hey/Zlauu: He POBEH Yac, yIYIIeH U3 BULY
Kakou-1u60 GpakTop, CoCOGHBIN MTOMeIaTh Z0OUThHCS KOHEUHOH Henu. Ketatu
roBOps, CBEpXpa3yM MOT Obl IPUCBOUTH HEHYJIEBYIO BEPOSTHOCTH, OYATO BbI-
MYIIeHHBIH MUJITUOH CKPEIOK CYTh TaJUTIOIIMHALIMSA UIN OYATO Y HETO JIOXKHBIE
BOCIIOMUHAHUS, TIO3TOMY, BIIOJTHE BEPOSATHO, OH Bceraa OyZeT cuuTaTh Oojee
TOJIE3HBIM CO3/laBaTh HHGPACTPYKTYPY, TO €CTh HE OCTaHABIUBATHCS HA JOCTUT-
HYTOM, a MPOZIOJIXKATh AeHCTBOBATH Jajiee.

[IpeTeH3Us He KacaeTcs TOTO, YTO HET HUKAKOr'O ZIOCTYITHOTO CIocoba M3-
6e)xaTh MoZ0OHOM Heynauu. HeKOTOpEIe pelleHUs 3TOT0 MBI PACCMOTPUM Yy Th
mo3ske. Peub 0 pyrom: ropaszo jerde ybeauTh cebs, 6yATO pelieHre HalJeHo,
YeM ZeMCTBUTENbHO ero HalTHu. DTO O3HAYaeT, YTO HaM CIeJyeT ObITh YPe3BhI-
JalHO OCTOPOXKHBIMU. MbI MOXKeM MPEAIOKUTD 37PaBbIil COBET 110 KOHKPETHU3a-
LY KOHEYHOH I1eJ1, KOTOPHIY ITO3BOJIUT N30€eKaTh U3BECTHBIX HA CETOAHAIIHUM
ZieHb Tpo6JieM, HO TPH JajJbHEHIEM aHaTu3e, B MCIOJHEHUN YeJOBEKA WU
CBEpXpa3yMa, BBIACHUTCS, YTO HAIll BADUAHT (pOPMYIUPOBKU, TPOJUKTOBAHHBIN
CBEpXpa3yMHOMY areHTy, cllocoOHOMY obecIeunTh cebe pelnaroliee CTpaTeru-
YecKoe MMPeUMYIIeCTBO, BCe PABHO MPUBE/IET MU K IOPOYHON peanu3aluu, Uiu
K UHOPACTPYKTYPHOM M3OBITOYHOCTH, a CIeJOBATEIbHO, K OK3UCTEHIINAIbHOMN
kKaractpode.

[Ipex/ie YeM 3aBEPUINTD 3TOT pa3ziesi, PACCMOTPHUM ellle OUH BapHaHT. Ml
Mpe/mosaraay, YTo CBEPXpPa3yM CTPEMUTCA MaKCUMU3UPOBATH OXKUIAEMYIO MO-
JIE3HOCTb, IZie GYHKIIH MOIe3HOCTHU BIPAXKAET €r0 KOHEUHYIO I1eJib. MBI BUZEN!,
YTO 3TO IPUBOAUT K UHPPACTPYKTYPHOU U306bITOYHOCTU. Moriu 651 MbI M36€XaTh
3TOro MaryGHOro OTKasa, eCii BMECTO areHTa, CTPEMSIIETOCs BCE JIOBECTH
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10 MaKCUMYyMa, CO3/1aiv ObI areHTa, I0BOJIbCTBYIOIIEr0Cs MUHUMYMOM, — TO €CTh
areHTa, KOTOPOTO OBI BCE «yCTPanBaio», KOTOPBIM HE CTPEMUJICS ObI K ONITUMAaJIb-
HOMY HUTOI'Y, & BITOJIHE ZIOBOJIbCTBOBAJICS ObI Pe3y/IbTaTOM, YAOBJIETBOPSIOIINM
KPUTEPUIO Pa3yMHOU focTaToYHOCTH? [10 MeHbIIlel Mepe ecTh /iBa Pa3HbBIX CIIO-
coba $popMamn30BaTh ITY MBICIIb.

[lepBhIii 3aK/II0YaeTCs B TOM, YTOOBI caMa KOHeYHas I[eJib HOCUJIa XapaKTep
pPa3yMHOM oCcTaTOYHOCTU. Hammpumep, BMECTO TOTO YTOOBI BBIIBUTaTh KOHEYHYIO
1leJib, MPEJJIOKeHHYIO KaK «BBIITYCTUTh MaKCHUMaJIbHOE KOJUYECTBO CKPEIOK»
WU «BBITYCTUTH POBHO MUJIMOH CKPEIOK», MOXXHO ObLI0 ObI cHOPMYIUPOBATh
1IeJIb KaK «BBIITYCTUTH 0T 999 000 zo 1 001 000 ckpenok». DyHKIIMA [T0€3HOCTH,
ompejiesieHHass TaKOM KOHEYHOI Ie/Iblo, B 9TOM JuamasoHe OyZeT oJuHaKOBa,
u ecsi VIV y6eauTCsi, 9YTO OH IOTaJl B HETO, TO HE YBUAUT NMIPUYHUH MTPOAOIKATh
MIPOU3BOZICTBO CKPeMoK. Ho 3TOT moAxo MoKeT 0OMaHyTh Hallll HaZeXK /bl TOUHO
TaK JKe, KaK ¥ BCe IpeAbIAyIIre: CBepXpa3yMHas CUCTeMa HUKOT/Ia He TIPUCBOUT
HYJIEBYIO BEPOATHOCTH TOMY, YTO OHA He IOCTUIJIA 1IeJIH, a CIeZIoBaTeJIbHO, OXKU-
JlaeMas T0JIE3HOCTh MPOJIOIKEHUS IeUCTBUM (HalIpuMep, BCce HOBOT'O Y HOBOT'O
repecyeTa CKpENoK) OyZeT BHIIIE OXXHAeMOU IMOJE3HOCTH WX MpeKpalleHU.
V1 MBI CHOBA Mojiy4aeM UHPPACTPYKTYPHYIO U3OBITOYHOCTD.

BTopoii ciocob Toxke OTBeYaeT MPUHITUITY PAa3yMHOU JOCTATOYHOCTH, HO TOJIb-
KO MEHSTb MBI 6yZ1eM He GOPMYIUPOBKY KOHEUHOM I€JTH, a POLEeAYPY MPUHATUS
peleHui, KOTOPYIo HCIonb3yeT VU A/s1 cocTaBleHUs IIJIaHOB W BhIbOpa JieH-
CcTBUU. BMecTo rorcka onTuMa bHOIO IJIaHa MOKHO orpaHuuuTh MU, mpeamnucas
eMy IIpeKpaliaTh IOUCKU B CJIyYae, eCJIU HalIeHHBIN IJIaH C eT0 TOYKU 3peHUs
VMeeT BEPOSATHOCTh yCIeXxa, IMPEBbIMIAIOIIYI0 OIpe/ieIeHHBIN TTOPOT, CKaXKeM,
95 npouenToB. EcTh HazexAa, uTo MU MoxeT o6ecrieuuTs 95-TIPOIeHTHYIO Be-
POSITHOCTD TJOCTHIKEHHUS I1€JTH TI0 BRITYCKY MUJLTUOHA CKPEIOK 6e3 ITpeBpanieHus
[UUIL TOTO B MHOPACTPYKTYPY 1eJIok rajakTuku. Ho u aToT crocob, XoTs u pas-
paboTaH Ha OCHOBe NPUHIMIIA PAa3yMHOMN JOCTAaTOYHOCTH, TEPIUT HEyAAUY,
MpaB/ja, y:Ke Mo APYrod NMpUYHHe: HET HUKAKOW rapaHTuu, 4To VIV BhIOEpET
yAOOHBIN ¥ pasyMHBIH (C TOUKU 3peHUs YeJOoBeKa) MyTh AOCTHKEHUA 95-mpo-
LIEHTHOW BEPOSITHOCTY, YTO OH BHIMTYCTUJ MWJIJMOH CKPEIOK, HallpUMep MyTh
TIOCTPONKU €IMHCTBEHHOTO 3aBO/la IO UX MPOM3BOACTBY. [IpeAnonoxxum, 4To
MIEPBBIM pellleHreM, KOTOpOe BO3HUKAaeT B Mo3ry M OTHOCUTENBHO criocoba
obecrnieyeHUs 95-MPOLIEHTHON BEPOSITHOCTH JAOCT)KEHUST KOHEYHOU 1Iesn, OyaeT
paspaboTka IIaHa, MAaKCUMU3UPYIOIIEro BEPOSITHOCTh IOCTHKEHUS DTOMH IEJTH.
Teneps MU HYKHO IMpPOAaHAJIU3UPOBATh 3TO pelleHUEe U YOeAUThCS, YTO OHO
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YZOBJIETBOPSIET KPUTEPUIO O 95-TIPOIIeHTHON BEPOATHOCTU YCIIENTHOT'O BBIITyCKa
MUJIKOHA CKPETOK, YTOOBI OTKA3aThCA OT IIPOAOIKEHUS OUCKA albTePHATUB-
HBIX IIyTeH JOCTHKeHUA IIeJIU. B uTore, Kak ¥ BO BCeX MPEeABIAYIINX BapUAHTAX,
BO3HUKHET UHPPACTPYKTypHAs U3OBITOYHOCTD.

Bo3MokHO, ecTh 6oJsiee yZauHBle CIIOCOOBI CO3ZAaTh areHTa, OTBEYAIOIIEero
KPUTEPHUIO Pa3yMHOH JOCTaTOYHOCTHU, [JIaBHOE, COXPAHATh OAUTETHHOCTD, TaK
KaK IJIaHbl, KOTOPHIE B HAIlIEM ITPe/ICTaBJIEHUY BEIIVIAAAT €CTECTBEHHBIMU, YA00-
HBIMU U IOHATHBIMU, MOT'YT He TI0Ka3aThCs TAKOBBIMU CBEPXPA3yMy C PelIaouM
CTpaTEruYECKUM PEUMYIIECTBOM — U Ha0OOPOT.

IIpecTynHaa 6e3HPaBCTBEHHOCTD

[IpOeKT MOXKET TIOTEPIETh HEYAUY BCJIEACTBHUE €llle O[HOTO BH/a MaryOHOTo
OTKa3a, KOTOPOMY MBI JaJUM Ha3BaHUe npecmynHas 6e3HpagcmeeHHocms. Kak
U1 UHOPACTPYKTypHasA U3OBITOYHOCTD, IPECTYITHAsA OE3HPaBCTBEHHOCTD MpeEJ-
cTaBisieT cobor Mo60YHBIN 3QdEKT AeHcTBUH, TpeATpUHATHIX W 110 UHCTPY-
MEeHTa/IbHBIM TpryrHaM. Ho B 3ToM citydae mobouHbIH 3¢ deKT ABIsIeTCS He BHEII-
HuM 7151 VIV, a CKopee OTHOCHUTCS K «BHYTPEHHEMY COCTOSTHUI0» CAMOM CHCTEMBI
(M1 BHIYMCIUTETHHBIX POIIECCOB, KOTOPHIE OHA reHepupyeT). Heygauu Takoro
THUIMA 3aCAYKUBAIOT OTAETHHOTO PACCMOTPEHUS, TOCKOIBbKY OHHM Ma03aMEeTHBI,
HO YpeBaThl 60JIBIINMHU IPOOIEMaMU.

OG6BIYHO MBI HE CUMTAEM, YTO IIPOUCXO/AIIee BHYTPU KOMITBIOTEPA UMEET KaKoe-
TO 3TUYECKOE 3HAYEHHE, ECIIH TOJIHKO 3TO He 3aTparuBaeT BHeIIHUI Mup. Ho cBepx-
pasyM criocobeH co3/1aBaTh BHY TPEHHUE ITPOLECChI, UMEOIIYe OTHOIIEHHE K STHKE.
Hamnpumep, AeTanbHast UMUTAI[MOHHAS MOZIE/Tb KAKOT'O-TO PEabHO CYIIeCTBYOIIETO
WJIY TUTIOTETUYECKOT'0 YEIOBEYECKOT'0 MO3I'a MOXKET UMETh CO3HaHKE U BO MHOTHX
CMBICIaX TPUOIIKATHCS K €ro MOJHOM MMUTAIIMOHHON Mozenu. MoXHO Mpe-
CTaBUTh CLEHApUii, B KoTopoM VU co3jaeT TPU/UIMOHBI TaKUX 00JIaZaioIX CO-
3HAHUEM dMYJ/ISITOPOB, BOBMOXKHO, YTOOBI YTy UIITUTH CBOE TOHUMAaHHe ICUXUIECKUX
Y COLIMAIBHBIX 0COGEHHOCTEM YeIoBeKa. DTU 3MYJISITOPHI TOMEIAIOTCSA B UMUTH-
PYIOIIYIO BHEIIHUE YCIOBUsA UCKYCCTBEHHYIO Cpely, Ha HUX BO3ZAEUCTBYIOT pas-
JIUYHBIE BHEIIHUE CTUMYJIBL, TTocae dero VIV aHamusupyeT ux peakuuio. Ilocie
TOT'0 KaK Hy>KHas HHGOPMAIUA MoTydeHa, SMYAATOPEl MOTYT ObITh YHUYTOXKEHBI
(CKOJIBKO J1TabOPAaTOPHBIX KPBIC — JKEPTB, IPUHECEHHBIX BO UMS HAyKU, — IPU-
BBIYHO YMEPIIBJISIACH YETOBEKOM TI0 OKOHUYAHUU IKCIIEPUMEHTA).

Ecu Takyio MpaKTUKY TPUMEHSTh K areHTaM, UMEIOIINM BHICOKUM MOPaIbHBIN
CTaTyC: UMUTALMOHHBIM MOJEJAM JIOfIed WIU APYTUM THUIIAM WHTEJIEKTa,
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Ha/leJIeHHBIM CO3HAaHUeM, — TO TaKue Ae¥CcTBUA MOTYT KiacCUGHUIIPOBAThCA KaK
TeHOLN/, a CIeJ0BaTeNIbHO, IIPEJCTABATh YPE3BEIYATHO CEPbE3HYI0 MOPATbHO-
3THUYEeCKYIo IIpobyieMy. Bosee TOro, 9ucio ;XepTB MOKeT Ha IIOPAZOK IIPEBHIIIATh
YHCJIO JKEPTB JII0O0T0 TeHOIN/a, U3BECTHOT'O B ICTOPUH YeJIOBEYECTBa.

Peub He 0 TOM, YTO CO3ZaHKE UMUTAIIMOHHBIX MO/JIesIel, Ha/leJIEHHBIX CO3Ha-
HUeM, 00513aTeIbHO IJIOXO0 C STUYECKOM TOUKHU 3peHUS B JIF000I cuTyanuu. MHoOroe
3aBUCUT HE TOJBKO OT YCJIOBUM, B KOTOPHIX OYZAYT CYIECTBOBATH OTHU CO3LAHUS
U OT KauecTBa MX YYBCTBEHHOT'O BOCIIPUATHSA, HO U OT OIPOMHOI'0 KOJIMYeCcTBa
apyrux pakTopoB. PazpaboTka 3TUYECKUX MPABUJI A TaKUX SKCIEPUMEHTOB
JIEXKUT 3 IIpeJielaMy TeMbI Halel KHuryu. OZHAKO SICHO, YTO 110 MeHbIlel Mepe
€CTb BEpPOATHOCTh BOSHMKHOBEHUS MCTOYHUKA IMOBBIIIEHHONW OMACHOCTHU, YTO
IIpUBe/IeT K CTPaZaHUAM U TUOeIN MHOXKeCTBa MMUTALIMOHHBIX MoZeell. OnATh
Hayno 6e3paZiocTHaA MEPCIEKTUBA KaTaCTPOPUUECKUX TIOCIEACTBUM, ITpaB/a,
Ha celf pa3 HOCSAIIUX MOPaJTbHO-ITUYECKUN XapaKTep®.

[ToMMMO IIPUYNH THOCEOJIOTHYECKOI'0 XapaKTepa Y MAalIMHHOTO CBepxXpa3yMa
MOTJIH OBI CYIIIeCTBOBATh WHbBIE MHCTPYMEHTAIbHBIE TIPUYUHBI 3aITyCKATh BBIYKC-
JINTEIbHbIE OTIEPALINHY, KOTOPBIE TaK WM HHa4e OyAyT HapyLIaTh STHYeCKYe HOPMEI,
HanpuMep CO3/laBaTh MHOKeCTBEHHBIE 00PA3IThl pa3yMa, HaZleJIEHHOTO CO3HAHUEM.
BrosiHe BepOSITHO, YTO CBEPXPa3yM HAYHET YIPOXKATh UMUTAI[OHHBIM MOJEJISM,
MOMBIKaTh UMU WJIM, HAIIPOTHB, OO€IaTh BO3HATpaXKJieHue — ¥ BCE Pajil TOro,
YTOOHI IMAHTAXKUPOBATh U BEIHYKAATh K KAKUM-THOO0 ZIeICTBUAM Pa3HBIX BHEIITHUX
areHTOB; KPOMe TOr'0, OH HCIIONb3YeT 3TU MO, YTOOBI BHI3BIBAThH Y BHEITHHUX
HabJoZaTe el OLIyIeHue JeHKTUYeCKOl HeompeaeaeHHoCTH .

b

OTOT 0630p HEMOJIOH. B mocsie [y ouX riiaBax HaM IpUJEeTCs UMETH JIENI0 U C APY-
TUMU TUIIAMH MaryOHBIX OTKa30B. HO MBI y3HAMU O HUX JOCTATOYHO, YTOOBI
MIOHATH: K CIEHApUAM, II0 KOTOPBIM MCKYCCTBEHHBIN MHTEJJIEKT IpUOOpeTaeT
peliaolliee cTpaTerniyeckoe NMPeHMYIIecTBO, caeJyeT OTHOCUThCSA CO Bcel
Cepbe3HOCTHIO.



[naBa JeBATas
[Tpobnembl KOHTPONS

ECnv Mbl MO YMONUaHWIO MPUHKMAEM, UTO B pe3ynbTaTe B3PbIBHOMO Pa3BUTUA MHTENNEeKTa Je-
NOBeYeCKyo LMBUAM3AUMIO KAOET SK3UCTEHUMANbHAA KaTacTpoda, Halv MbICIU JOMKHbI He-
MEeANEeHHO 00PaTUTECA K MOUCKY MepP MPOTVBOLENCTBIA. BO3MOXKHO Nn 130exKaTb Takoro mnc-
xofa? MOXKHO N HanauTb PEXMM YNPaBNeHra NMPOLECCOM B3PbIBHOTO Pa3BUTUSA MHTENNEKTa?
Mbl npoaHanu3npyem Npobnemy KOHTPOSA C TOUKYM 3PEHMA PELLEHVIA OTHOLWEHNIA «MPUHUMAan—
areHT», MpMYeM B Hallem Clyuae 3Ta MOAENb He VMEET aHasIoroB, MOCKOSbKY areHTCKMIA KOHOMKT
BO3HWKaeT B pe3y/bTaTe MosBeHna UCKYCCTBEHHOMO CBepPXPa3yMHOro areHTa. Mbl Takke Bbl-
Jenvim 1 anddepeHUMpyem ABa LUMPOKKX Kacca NOTeHUManbHbIX METOAOB PELUEHNA — KOHTPOb
HaZ BO3MOXKHOCTAMM CBEpXpasymMa 1 BbIOOp ero MoTuBauumii. B Kaxaom knacce otbepem He-
CKOJMBKO KOHKPETHbBIX MOAXOAOB 1 PAaCCMOTPUM MX. Kpome TOro, yromaHem Aaxke Takyto 330Te-
pUUecKyto Temy, Kak 3aBoeBaHve BceneHHoM No aHTPOMHOMY MPUHLMNY.

[lBe areHTCKMe Npobnembl

Eciy BO3HUKAeT MOJO3PEHUE, YTO Pe3yJbTaTOM B3PBIBHOTO Pa3BUTHS HUCKYC-
CTBEHHOT'O UHTEJIJIEKTA HEN30eXKHO OyZeT SK3UCTEHITNaIbHasA KaTacTpoda, HaM
cienyet 6e3 oTIaraTeqbCTB HavaTh MOMCKU BO3MOXXHBIX PEIIeHUM, KaK CIacTH
CBOIO IUBUJIM3ALIUIO OT CTOJIb IIAYEBHOTO KOHI[Aa. MOXHO JTM HAaiTH MeXaHU3MbI
KOHTPOJIA HaJl XOZIOM B3PBIBHOTO Pa3BUTHUA HMHTeJIeKTa? CMOXXeM JIM MBI pas-
paboTarh TakKoe MCXOJHOe COCTOSHME /JJIA 3TOTO Ipoliecca, YTOOBI IOTYYUTh
pe3y/IbTaT, KOTOPBIH HyKeH HaM, WU XOTs 651 UMETh TapaHTHUH, UTO IIOCJIE/ICTBHIE
OyZeT oTBevyaTh YCJIOBUAM TaK Ha3bIBAEMOTO MpHeMJeMOro ucxoza? CTporo
rOBOPsi, CMOTYT JIU 3aKa3YMKHU U pa3pabOTUYMKU MPOEKTA, B paMKax KOTOPOTO
CO3J]aeTCs UCKYCCTBEHHBIM MHTEJIEKT, HE TOJIBKO IIPUHATH HEOOXOAMMBIE MEDBI,
HO ¥ MTOPYYHUTHCS 32 HUX, — UTO B CJIy4ae yclexa uX TBOpeHue OyZieT OpUeHTH-
POBaHO Ha JIOCTYI)KEHHUE LieJIe, TOCTaBlIeHHBIX EMY OpraHU3aTOpaMU MPOEKTa?
To ecThb Bce ynupaeTcsa B MPob6ieMy KOHTPOJISI, KOTOPYIO MBI, YTOOBI Haubosee
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ITOJIHO U3YYUTDh ee, pa3o0beM Ha JIBE COCTaBisAiomMe. [lepBas — abCOTIOTHO
YHUBepCaJbHa, BTOPAas — COBEPIIEHHO YHUKAJIbHA, IPUYEM yHUKAJbHA JJIA
Ka)XJ]JoTO0 KOHKPETHOr'o ciayyvas.

[lepBasi cocTaBistoniast MPo6JIeMbl KOHTPOJSA, WIN Nepaas azeHmckas npo-
671ema, BOBHUKAET U3 OTHOIIEHUH «IIPUHIUTIAI—areHT»: KOTJja HEKUH WHIUBU-
AyyM («IpUHLIMIIA») TpUBJEKaeT ApPyroro UHAUBUAYYMa («areHT») AefiCTBOBaTh
B CBOMX MHTepecax. ATeHTCKas MpobyieMa, UK areHTCKUH KOHQINUKT, — BOIPOC,
IyOOKO U3yYeHHBIM 9KOHOMUCcTaMU!. Hac OH MOKeT MHTepecoBaTh C eIMHCTBEH-
HOU CTOPOHBI: eCJIU Te, KTO co3zaeT VU, u Te, B ybux uHTepecax MU co3zmaet-
cs, — He OJHU U Te Xe JIIoJU. B TakoM ciydae opraHu3aTop, WU 3aKa3uuK,
mpoekTa (MpUYeM 3TO MOXET ObITh KTO YTOZHO: HaUHWHAsl OT YacTHOTO JIUIla
Y 3aKaHYMBas BCEM YeJIOBEYECTBOM) O KEH ObLT OBbI UCIBITHIBATH TIOCTOSHHYIO
TPeBOr'y, He HAaYHYT JIU YUeHble U IPOTPAaMMMUCTHI, 3aHATHIE B IPOEKTe, eV ICTBO-
BaTb B CBOMX MHTepecax B ymiepb ero?. HecMoTps Ha TO YTO IepBas areHTCKas
mpobyieMa ZIeHiCTBUTENBHO CIIOCOOHA CO37aTh OIpeeeHHble TPYAHOCTH MJIs
OpraHu3aropa IPOeKTa, OHA He SBJIAETCA YHUKAJIbHOU JJI TEX MPOEKTOB, KOTO-
pBIe CBSI3aHBI C TIOBBIIIEHUEM YPOBHS HWHTEJIEKTYaJbHBIX CIIOCOOHOCTEH WU
coszganveM UU. AreHTcKMe KOHQIMKTH TUIWYHBL JJI1 S5KOHOMUYECKUX U II0-
JIUTUYECKUX TIPOIIECCOB, M BADUAHTHI UX PEIIeHUs XOPOIIO U3yUYeHHBI U pa3pabo-
TaHbl. Hampumep, MOXKHO MPUHATH P HEOOXOAUMBIX Mep, YTOOBI CBECTU K MU-
HUMYMY DPHUCK HapBaThCs Ha HEJOSJBHOTO pPabOTHWKA, KOTOPBIH HAYHET
caboTUPOBATh MIPOEKT UJIH BPEAUTH EMY: IIPOBECTH TIIATEIbHYIO TPOBEPKY OHO-
rpadpuvecKux v mpodeCcCUOHATBHBIX JAHHBIX BEAYIINX CIEI[UATUCTOB; B IPOEKTaX
o paspaboTke 1O KCIob30BaTh HA/IEXKHYIO0 CUCTEMY KOHTPOJISI BEPCUM; YCUITUTD
Ha/30p 3a JeATeTbHOCTbI0O MHOTOYHCIEHHBIX He3aBUCUMBIX HabJIioiaTesteil u pe-
BU30pOB. KOHEYHO, 3TH 3aIIUTHBIE MEPHI IOPOTO 0OOUAYTCS: BO3PACTYT MOTPE6-
HOCTH B JIOTIOTHUTENbHBIX Ka/IpaX; YCIOKHUTCA MpolieZiypa oTbopa rmepcoHana;
BO3HUKHYT IPENATCTBUA B TROPUYECKUX ITOMCKAX; HAUHYT IOJABJATH IPOsIBIECHNE
KPUTHUYECKOU MBICJIM U HE3aBUCUMOT'0 TTIOBE/IEHN S — BCE BMECTe B35ITOe KpaliHe
TOPMO3UT TEMII IIPOBeZIeHUsI paboT U HAHOCUT yiuepb ux KadecTBy. M3aepKKu
MOT'YT OBITH OYEHB CYyIIIeCTBEHHBI, 0COOEHHO €CJIU PeYb UJET O IPOEKTAX C Orpa-
HUYEHHBIM OIO/I)KETOM WJIM BKJIIOUEHHBIX B )KE€CTKYI0 KOHKYPEHTHYIO 60phOYy
IO TIPUHITUIY «TI00eJUTEND MTONYYaeT BCE». YUaCTHUKU MOJOOHBIX TPOEKTOB —
B CHJIY CKYTIOCTH WJIU SKOHOMUU BpEMEHU — MOTYT IpeHeOpeydb IpoleAypamMu
6€30TIaCHOCTH, TIPU3BAaHHBIMU PEIIUTh areHTCKYI0 Mpo6IeMy, U TEM CaMbIM
CIIPOBOITUPOBATh MOTEHI[UATBHYIO YIPO3y KaTacTPOUUIECKOT0 OTKAa3a.
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Bropas cocrapisAooumias Npo6aeMbl KOHTPOJISA, UIN 8MOpAs d2eHmcKas npo-
6iema, MOXXeT OBITH OoJiee THUITMYHOM JJI pacCMaTpPUBaeMON HaMU CUTYallMHU
B3PBIBHOTO Pa3BUTHA MCKYCCTBEHHOTO MHTEJJIEKTa. ['pynmna pa3pabOTUYUKOB,
coszaromas M, cTaJKMBaeTCs C STUM areHTCKUM KOHQJIMKTOM, KOT/Za ITBITAeTCs
ybenThCA, YTO UX JeTHIlle He HaBpeAUT UHTepecaM npoekTa. Ho B 3ToM ciryuae
MBI UMEEM JIeJIO He C ar€HTOM-4eJI0BEKOM, ZIeHCTBYIOIINM OT UMEeHU IPUHIIUIIAa-
YesloBeKa. ATEHTOM SIBJISIETCS CBepXpa3yMHas cucTeMa. M eciu mepBas areHTCKas
npo6yieMa BO3HHUKAeT B OCHOBHOM Ha cTaZuu pa3pabotku WV, To BTopas 'PO3UT
HENMPUATHOCTSIMU Ha CTaJUM ero QYHKIIMOHUPOBAHUS.

PaccMOTPUM CTPYKTYPY MpOO6JIeMbI KOHTPOJS C TOUKY 3PEHUS] OTHOIIEHUN
«IIpUHLUIIAN-aTeHT».

Ilepsas azenmckas npobiema

— YeioBeK MIPOTUB YesioBeKa (OpraHU3aTop —> pa3paboTyuK).
— TIposBisieT cebsd B OCHOBHOM Ha CTafuu pa3paboTKHU.

— Pemaercs cTaHZAPTHEIMU METOAMU yIIPaBIEHUS.

Bmopas azenmckas npobaema

— YeJi0BeK IPOTUB CBepXpaszyMa
(rpynma pa3paboTYUKOB — UHTEJJIEKTyalbHasd CUCTEMA);

— TIIposiBisieT cebss B OCHOBHOM Ha CTaAuu QYHKIMOHUpOBaHWsA (M pas-
BUTHA);

— [lns ee pelieHUs TPeOYIOTCS HOBBIE METO/IbI.

Bropas arenTckas mpobiema mpe/icTaBiseT co60il 6ecpeneZieHTHYO YTPO3y.
[ pelieHrs 3TOr0 areHTCKOro KOHGINKTaA TpebyIoTCs abCOMIOTHO HOBBIE Me-
TozZbl. HekoToprle U3 TPYAHOCTEN MBI pacCMOTpesu paHee. V3 mpeawiayIneit
[JIaBbl MBI TIOHSLJIM, YTO JIa’Ke, Ka3ajaoch Obl, MHOTOOGEIA0IIas COBOKYITHOCTD
METO/[0B HeCTIOCOOHA ITPeJOTBPATUTh BEPOJIOMHBIH X0/ CBEPXPa3yMHOI CUCTEMBI.
B mpoTUBHOM ciiy4yae oKasaauch Obl 60Jee JeMCTBEHHBIMU YCUIUS pa3paboTyu-
KOB, KOT/la OHU HabJII0/1at0T 3a HoBeZeHueM 3apozsbiiia MV, pUKCUPYIOT KasK/[bIi
IIar Ha CTa/INM €0 Pa3BUTHUA U paspemaloT VI mOKUHYTH CBOIO 6e30macHyIo
cpeny, KaK TOJIbKO yOeAATCs, HAKOIIUB JI0CTaTOYHOE KOJIMYECTBO GaKTOB, YTO OH
OyZeT AeiicTBOBATh B MHTepecax Jrojel. B 06BIYHOM KU3HU U306pETEHUS TIPO-
BepSIIOT Ha MpeJMeT uX 6e30MacHOCTH Yallle BCETO B 1aOOPATOPHBIX YCIOBUSAX,
peKe MPOBOJAT TaK Ha3bIBaeMble TIOJIEBBIE MCCIEA0BAaHUs U TOJBKO IIOTOM Ha-
YUHAKT [MOCTENEHHO pa3BOpavyMBaThb B MOJTHOM MaciuiTabe, MMes, OHAKO,
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BO3MO)XHOCTb IIPEKPATUTh ITOT IIpOIlecC B JI0O0H MOMEHT, €CJIU BO3HUKHYT
HEOXU/JaHHBIE TPOOJIEMBL. Pe3yIbTaThl IIpeIBapUTETbHBIX UCITBITAHUHA IIOMOTA0T
HaM NPUXOJUTh K 0OOCHOBAaHHBIM YMO3aKJIOUEHUSAM II0 TIOBOAY Oyaylueil Ha-
JIe’KHOCTHM HOBBIX TeXHoJIOTHH. IIo oTHomeHuio k VI MeToz umcciefoBaHUA
CBOHCTB IOBeJIeHUs, KOTOPBIM B JAHHOM CJIy4Yae CPOAHU OUXEBHOPHUCTCKOMY
moxoAy, obpevyeH Ha HeyJauy M3-3a KOJIOCCATbHON CIIOCOOHOCTH CBepxXpasyma
K CTpaTern4ecKoOMy IUIaHUPOBAHUIO.

[ToCcKOJIbKY NTOBeIeHYEeCKU I OAX0/ HEIPUTOeH, HEOOX0AUMO HalTH ajibTep-
HaTUBHBIe pelnleHudA. [loTeHIIUMANBbHO NOAXOAAIINE METOAbl KOHTPOJIA JIydIllle
pa3zesuTh Ha IBa MUPOKUX KJIACCA: KOHMPOJb HA0 803MONCHOCMAMU — METOZBI,
moMoratoinye GUKCUPOBATh BCE, UTO MOXET JIeJIaTh CBEPXPa3yM; 8b160p MOMu-
8ayuu — MeTOZBI, IIOMoTalomue GUKCUPOBATh BCe, YTO XOUeT CAeNIaTh CBEPX-
pasyM. HekoTopble MeTOAbl ABIAIOTCSA COBMECTUMBIMU, B TO BpeMs KaK Apyrue
B3aMMHO UCKJIIOYAIOT ApyT Apyra. OCHOBHBIE MBI B OOIIUX YEPTaX PacCMOTPUM
B 3TOM I7aBe. (B ciefylonux 4eThIpeXx IViaBaX HaM IPeJCTOUT Oosiee TIyOOKO
MIpOaHaJIU3UPOBATh UX OTAETbHbIE KII0UeBble acleKThI.)

Ba)XHO TOHMMATh, YTO HEKOTOPBIE METO/bI KOHTPOJIS (MJIM MX KOMOMHAIIVS)
JIOJKHBI OBITH 3a/IeiCTBOBAHEI ellle 00 Mo20, KaK UHTEJIEKTyaabHasA CUCTEMA
CTaHeT cBepxpa3yMoM. Heo6xoamMo pemraTh npobyeMy KOHTPOJIA 3apaHee —
U yCIIENTHO BHeJPATH pellleHre B MEPBYIO XK€ CUCTEMY, CTABIIYIO CBEPXpa3yM-
HOM — YTOOBI MOMBITATHCSA YIPABIATh XOAOM TAKOI'O OMACHOTO SIBJIEHUA, KaK
B3PBIBHOE Pa3BUTHE UCKYCCTBEHHOI'0 MHTEJJIEKTA.

MeTtobl KOHTPONTIA Ha[ BO3SMOXHOCTAMK

MeTozbl KOHTPOJIA HaJZ BOSMOXXHOCTSIMH HallpaBJeHbl HA IIpeloTBpalleHre He-
»KeJlaTeJIbHbIX KOHEUHBIX Pe3y/lbTaToB JeHCTBUN cBepxpa3yMa 3a cueT OorpaHu-
YeHUs TOT0, Ha YTO OH crocobeH. K HUM OTHOCATCA: U30NAYUOHHblE MeMOObL —
IoMeleHUe cBepxpa3yMa B TaKylo CpeAy, IZle OH He B CHJIaX IPUYHNHUTD Bpes;
cmumynupytoujue memoodsl — KOTZAA Y CBEpXpa3yMa UMeITCS CTPOro KOHBep-
reHTHBle MHCTPYMEHTAaJbHble IPUYUHBI He 3aHUMAaThCSA BPEJOHOCHBIMHU JIeH-
CTBUSIMH; Memoobl 3a0epicKU pa3gumusi — OrpaHUYeHre BHYTPEHHUX BO3MOXK-
HOCTel cBepxpasyMa; memooul «pacmskek» — WCIOJb30BAaHUE CHCTEM
aBTOMAaTUYECKOU PpUKCAU Pa3JIUYHBIX BUZOB HAPYLUIEHUH pPeXrMa U30JIAIUN
Y TIOTIBITOK BBIPBATHCS HA CBOOOAY, a TAKXKE CHCTEM aBTOMATUYECKOTO pearupo-
BaHUA Ha 3TU AeHCTBUA.
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H30a491IMOHHbIE METO/IbI

MeTo/ibl U30JISAIMH MOXKHO pasfeuTh Ha METOAB Gpuandeckoil U uHbpopma-
IIMOHHOU OJIOKMPOBKHU.

dusnyeckas U30AANMsA IpecTaBiseT cob0 moMellleHe HHTEIEKTyalbHOM
CHUCTEMBI B KaKOH-HUOYAb «AMUK» (paHee Mbl Ha3bIBAJU €0 «IIeCOYHUIIEH»),
4T0OBI 6JIOKMPOBATh B3aNMOZAENCTBHUE C BHEITHUM MUPOM, OTPAHUYUB €I'0 JIUIITh
CTPOTO OIpe/ieIEeHHBIMY KaHalaMU KOMMYHUKAITUH. 3anepTas CUCTeMa He UMeeT
JocTymna K puandeCKUM UCIIOTHUTENIbHBIM MEXaHU3MaM 3a MpejeaMyu CBOEro
IUIeHa. BeiHeceHre TaKUX MeXaHU3MOB (Hampumep, po60TOB-MaHUITYISITOPOB)
3a IpeJiesibl «IIeCOYHUIIbI» TPEAOTBPAIaeT BO3MOXXHOCTh UX MCITOJb30BAHUSA AJI5
co3zaHus GU3NIECKUX YCTPOMCTB, C TOMOIIbIO KOTOPHIX CHUCTEMA MOXKET Hapy-
[IIUTh PEKUM OJIOKUPOBKH.

YTO6BI TOBBICUTH 6€30TIaCHOCTb, CJIEYET SKPaHUPOBATh CUCTEMY, YTOOBI He ITPO-
MMYCTUTDb PaZIMOCUTHAJIBI, C TIOMOIIBI0 KOTOPLIX OHAa MoIIa Obl MaHUIYJIUPOBATh
DIEKTPOHHBIMY 0OBEKTAMHU, HAIIPUMED PaZUOIPUEMHUKAMU, HAXOAAITUMUCS IT0-
6n3ocT. [Tpoliry o6paTuTh BHUMaHUE, KaK JIETKO YIIYCTUTD U3 BUAY TaKyI0 Mepy
[IpeI0CTOPOKHOCTH. HauBHO Mmojiararhb, 6yATO areHT, He MMEIONIUI UCITOTHUTE b
HBIX MEXaHU3MOB, He B CHJIaX BO3/IeHICTBOBATh Ha BHENTHUI MUp. Jlake He paciosia-
ras TaKUMU ITPUCITOCOOIEHUSIMHU, CBEPXPa3yM CIIOCOOEH TeHEPUPOBATh PaIUOBOJTHEI
IIPOCTO «CHJIOM MBIC/IH» (TO €CTh OIpe/ieIEHHBIM 00pa30M IIepeMEIATh SIEKTPOHBI
B CBOMX MUKpocxeMax)*. DTo ciaboe 3BeHO MOXHO YCTPaHUTh, 3aKJIIOUUB CUCTEMY
B KiIeTky dapaziess, — HO OCTaeTCs JIMIID J0TaZbIBAThCA, O CKOJIBKUX YSI3BUMBIX
MecTax ellle MbI He 3HaeM. BCAKUI pas, yCIbIIiaB O HEOXKUZAHHO 0OHAPYKEHHOM
nedekTe B, Kazasoch Obl, HEIIPUCTYITHON crucTeMe 6e30IIacHOCTH, CIeAyeT HaCTO-
POXUTBCA. DTU CJTyYau 3aCTaBJIAIOT HAC OTKA3aThCs OT Ype3MepPHOI caMoyBepeH-
HOCTH U CTaTh elre OONbIIMMHU baliecuaHIlaMy, YeM MbI €CTh’.

Y dusnyecKoi N30IIUN eCTh HECKOJIBKO JOCTOMHCTB. Ee JIerko opraHn30BaTh.
Ona mpUMeHHMa TIpU 000 apXUTEKType MCKYCCTBEHHOT'O MHTEJIEKTa, Jake
TOM, KOTOpast U3HAYaIbHO He IIpe/Ioarana obeciedeHre 6€30I1acCHOCTH B KAYeCTBE
O/THOM U3 CBOMX Iiesielt. PU3MUECKYTO U30JIAIUI0 MOXKHO HUCIIOIb30BaTh B COY€TAHUU
¢ 6OJIBIIMHCTBOM JPYTHUX METOZOB KOHTPOJIA. M cOBCeM MaIOBEPOSITHO, YTO KaKHe-
TO TIPOLIECCHI TIOMAYT He TaK U MOBJIEKYT 3a COOOM HeykelaTelbHbIe TOCIeCTBYS.
WHaye ToBOps, 6€3011aCHOCTDb, MOXKET OBITh, OHAa He 06eCIIeUnT, HO BPsi/ iu OyzaeT
criocoOHa BbI3BaTh KaTacTpody, KOTOpasi He IPOU30IIIa ObI B IPOTUBHOM CJIydae.
Oznako ¢u3MvecKas U30IAINUN OrpaHUYNBaeT GpyHKIIMOHATbHbIE BO3MOXKHOCTH
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CBEPXPa3yMHOI CHUCTEMBI — B 4eM, COOCTBEHHO, M 3aKJIIOYAETCH ee IJIaBHBINA He-
JoCTaTOK (K AHHOMY BOIIPOCY MBI BEPHEMCS B IVIaBe ZlecsiToi). Eme ogHO co00-
pa’KeHUe CBA3aHO C TeM, YTO GpU3NIecKas U30IALYS CBepXpa3yMa CliocoOHa BEI3BaTh
y JIIoZeH JIOXKHOE YyBCTBO COOCTBEHHOU 3aIIUIEHHOCTU — B MPUHIIUIE, 3TOTO
MOXXHO M30e)XaTh, eCIM He NMPUHUMATh U30JIALMIO 3a ITTABHYIO COCTABJIAIOIIYIO
HaIlMX Mep MPeZOCTOPOXKHOCTH, a OTHOCUTCA K HeM KaK K BHUIIEHKe Ha TOpTe.

Lless "HGOPMATMOHHON U30JIAIUU COCTOUT B OTPaHUYeHNY WHPOPMALIHOH-
HBIX ITIOTOKOB, UCXOJSAIINX U3 «IIECOUHUIIbI». MBI y)Ke BU/eNH, HaCKOJIbKO He-
6e30macHON MOXXeT OBITH U/esl IPeJOCTAaBUTh CBEPXPA3yMy JOCTYI B UHTEPHET
Y IO3BOJIUTH €My Ilepe/laBaTh COOOIIeHN s BOBHE: akKe IUIIEHHBIN GU3NIeCKUX
HCIIOTHUTENBHBIX MEXaHU3MOB, OH B COCTOSIHMHU, MCII0JIb30BaB KaHaJs BBIBOJA
uHbOpMaIUM, T0OUBAThCSA OT JIIOJEN, YTOOBI OHU BBITIOJHUIN €TI0 YKa3aHUS.
[ToaTOMYy 3aBeZIOMBIM yCJIOBUEM MeTo/ia MHGopMannoHHoH uzonauuu MU apis-
eTcs OTKa3 B ZIOCTyIe K KOMMYHUKAIOHHBIM CETSIM.

OnHako OTKIIOUeHHEe OT MHTepHeTa He rapaHTUpyeT 6e30IacHOCTh, eCiIu
k V11 npucTaBieHa oxpaHa, IpUyeM JIFO/, BRICTYIIAIONINE B 3TOU POJIH, HE TOJIBKO
CTOpPOXKAT CUCTEMY, HO U IIOCTOSTHHO C Hell B3auMoJeHCcTBYIOT. Ha crazuu pas-
paboTKU CTOPOKaMM MOTYT BBICTYINATh IMIPOTPAMMUCTHI, HA CTaAUU YHKIINO-
HUPOBAaHUSA — OPraHU3aTOPHI IpoeKTa. CTPaTeTHsa U30JALUY IOTEPIIUT HOTHYIO
Heyzauy, ecau VIV yaacTcsa yroBopaMu WM 0OMaHOM Y6eAUTh CBOMX CTOPOXKEH
MpeZIOCTaBUTh €MY CBOOO/Y, TO eCTh 00€CIeYUTh JOCTYI B MHTEPHET UJIU HETIO-
CPeZACTBEHHO K UCIOTHUTENbHBIM MeXaHu3MaM. YesoBedyecKoe CyIecTBo, K CO-
JKaJIEHUIO, He UMeeT 3al[UIIeHHOM CUCTeMBI, 0COOeHHO KorZia eMy 6pocaeT BHI30B
TAKOH YXUIIPEeHHBbIH MaHUITYIATOP U KOMOGMHATOD, KaK CBEPXpa3yM®.

[TycTsb TrOAY, IPUCTaBIEHHBIE CTOPOXKUTD VIV, M HECTIOCOOHBI rapaHTUPOBATh
Hallel MoJHOM 6e30macHOCTH, HO Bce-TaKu caM GakT, 4yTo gocTyn VU K Tr06bIM
nepejadyaM COOOIIEHUI HaXOAUTCA MO/ UX KOHTPOJIEM, UTPAeT HeMalyio Ipe-
BEHTHBHYIO poJib. biiaroapa HEKOTOPHIM JIOTIONHUTEIBHBIM MepaM IpeJ0CTOPOK-
HOCTHU MOXXHO CHU3HUTD PUCK «TI06era» VIV pu momMoIu oxpaHHUKoB. Hampumep,
moyeMy ObI He MO3BOJIUTH €MY IOJIb30BAThCS TEJETANIIOM, ¥ KOTOPOTO OYeHb
HU3Kas MPOIyCKHas clIocob6HOCTh? C TaKOM «COBePIIEHHOMN» TeXHUKOU VIV OyzeT
ZIOBOJIBHO TPYZHO MaHUITYTMPOBATh IICUXKKOM CBOHX CTOPOXKeH (ITOCKOJIBKY He II0-
JIyYUTCS UCTIOTh30BaTh HU BO30Yy KAaroN[ye SMOLMH 3BYKU U 00pa3bl, HU TIOBTO-
psAroIIecs TUITHOTUYECKYe BCIBIIIKY, TPUBO/AIINE JII0ZIel B COCTOsTHUE TpaHca)’.
Bosee Toro, 3ampeT MOXKeT paclpoCTpaHATHCA He TOJBKO Ha aHTYypak, HO U 3a-
TparuBaTh COZlepXKaTeIbHYI0 CTOPOHY CyIlecTBOBaHuUsI VI, HamprMep 3alpeTUThb
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€My BCTYTIaTh B IUAJIOT U 00513aTh pearupoBaTh Ha BOIIPOCHl MAaKCHUMaJIbHO OZHO-
CJIO}KHO, UCTIONb3YS TOTBKO «/Zja» U «<HET». M/1et0 pa3pabOTKU CUCTEMBI, BCETO JIUIITh
OTBevaroleil Ha BOIIPOCHL, Mbl PAaCCMOTPHUM B CJIe/IyIOIei riase.

[IpesenbHBIN BapyaHT MeTOZAa M30aAnuU — Korza VI oka)keTcs B MOTHOMN
6y10Kazie KaK GU3NUIECKU, TaK U MTHPOPMAITMOHHO. OTHAKO abCOFOTHO 3aMKHY Tast
cUCTeMa — JiaXkKe TPU YCJIOBUH, YTO CTOJTh MAaKCUMAJUCTCKUN MOJAXO0J MOT ObI
OBITh OCYINECTBJIEH, — K3-32 CBOETO 0e3/eCTBUSA OKa)KeTCS COBEPIIEHHO Gec-
TOJIE3HOM /I/IsT BHENTHero Mupa. HaBepHska KTO-HUOYZAb 3aX0YeT HalTHU B 9TOM
oTIpe/ieIEHHBIN HayYHBIM CMBICT: TIOJTHOCTHIO 3a6JI0KUPOBATh CO3aHHBIN CBEPX-
pasyM, IpeBpaTUB ero B 3aMKHYTYIO MOZlesib, U TIOTOM CIIOKOMHO U3y4yaThb BHY-
TPEHHIOI IMHAMUKY CUCTEMBI U €€ TIOBEZIEHUYECKHE CTEPEOTHUIThL. /lyMaro, 3/1eCh
KpoeTcs onmbKa. Kak TOJIbKO Bbl HAYMHaeTe HabJM0aTh 32 CUCTEMOM, OHA yIKe
mepectaeT 6bITh MHGOPMAIIMOHHO 3aMKHYyTOI®. Ha camom zene uHbopManus
oT VU mocTymaeT He TOJbKO IPU TIOMOIIM COOOIEHU, KOTOPBIE OH IMepeaeT
Yepes yCTaHOBJIEHHBIH /IJIs HET'O «KaHaJI BBIBOZIa». BHEITHME HAaOII0aTeT! UMEIOT
BO3MOXXHOCTb GUKCUPOBATH OIpeie/IeHHbIE TOKA3aTeIH, KOCBEHHBIM WU IPSMBIM
o6pa3oM xapakKTepusyloliue nopeseHrue VM 6yab TO pacxo/ 3J€KTPOIHEPTHH,
CBU/IETEJIbCTBYIOIIUH O ZIeATETPHOCTH LIeHTPaJIbHOTO IIPOolleccopa U BHYTPpeHHeN
MMaMATH KOMITBIOTEPA, I BHIYUCTUTETbHBIE COCTOSHUS, N MTPAaKTUIECKU JTIOObIE
IIPOTOKOJIHI IIPOLIECCA, KOTOPBIE OCTAIOTCS ITOCJIE 3aBePIIeHUs paGOThL. XOTSA YMHBIH
WU, ipeABUASA, YTO 3a HUM OyAyT HabJoZaTh, MOT ObI pa3paboTaTb CTPATETHIO
MTOBEIEHU S, CITOCOOHYI0 BO3/IECTBOBATh Ha OyAyIIUX Ha3upareei. Hampumep,
OH CTaHEeT BhI3bIBATh COOU, YCHIEHHO ZIEMOHCTPUPYS HEUCITPABHOCTh CUCTEMBI, —
U BCE PaJid TOTO, YTOOBI B KOHIIE KOHIIOB TPOI'PaMMUCThI MAXHYJIN Ha HETO PYKOU
Y WHULIMMPOBAJIM TIepe3anycK CUCTEMbI WM Pa3paboTKy CJIeAVIOIIel BEpPCHUH.
U Torza mosiBUTCS HOBBIU KMV, HO ¢ KOHEYHBIMU IIEeJISIMU OpUTHHaNbHOTO VU,
U, MOXKET ObITh, HOBOMY YZIaCTCs CTaTh CBEPXPA3yMOM.

CTUMyIUpYyIOlIYe METObI

MeToab! CTUMYNIUPOBAHUA NIPeAIoIaraloT IoMellleHe areHTa B TaKy10 Cpesy,
rfe y Hero OyAyT MHCTPyMeHTaJIbHBIE IIPUYUHBI AeHCTBOBATh B MHTEpECaX
[IpUHIHIAA.

[peacraBuM cebe KaKOro-HUOYAb MUIUApAEPa, KOTOPBIM OCHOBAJ KPYITHBIN
6JIaTOTBOPUTENBHBIN GOH/I, BIOXKUB B HETO HEMAJIbIN JUYHBIN KanuTaa. PoHx
HayMHaeT npuobpeTaTh BeC. V1 BOT OH CTAHOBUTCS YK€ HACTOJIBKO MOTYIIECTBEH-
HBIM, YTO IPAKTHYEeCKU HUKTO U3 YACTHBIX JINUI, 00JAZAIOMKNX TEM WJIN MHBIM
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MIOJIO’KEHUEM, He MOXKET CPaBHUTHCSA C HUM I10 BIUAHUI0. DTO KOCHYJIOCH U CAMOT'0
OCHOBATeJIs, MOXKePTBOBABIIIEro GOHAY OOJBIITYIO YacTh CBOETo 6oraTcTBa. YToOb
HOPMaJIbHO YIIPABJIATh AeATETHbHOCTBIO POH/A, OH B CBOE BPeMS yCTAHOBHJI OCHOB-
HBIE I[eJTH, 3aTIMCaB UX B yUPEAUTETHHOM JOTOBOPE U YCTaBe, a TAK)KE yTBEPAUI
TpaBjIeHUe, Ky/ja BOIILIU JIFOJI, COYYBCTBYIOLIME ero B3misAgaM. To ecTb UM ObLIU
MpeANPUHATEL Bce HEO6X0AUMble MepHI, GOpMasbHO HATIOMUHAIONIAE CTUMYJIH-
PYIOIe METO/BI, TTOCKOJIbKY OHU HalpaBJeHbl Ha BRIOOp MOTHBAIIUM U paccTa-
HOBKY IIPUOPUTETOB. VIHBIMU CJIOBaMHU, OCHOBATEJTb IIBITAETCS IPUBECTH BHY TPEH-
HIOIO OpraHU3aI1io pOH/IA ¥ CYTh €70 IEITETHHOCTH B COOTBETCTBUE C COOCTBEHHBIMU
MPUHITUIIAMY U 3aMbICTaMU. Jlake ecJIU ero CTapaHUs U MPOBAJISTCS, BCE PABHO
pabota ¢poHga 6yaeT onpeesiThCs COITUANbHOM CpeIoi, TO eCTh 06IeCTBEHHBIMU
WHTEpPECAMHU, U COOTBETCTBYIONMMU 3aKOHOAATETbHBIMU HOpMaMu. To eCThb Y py-
KOBOJUTEJIEH eCTh BECKUI MOTHUB COOMIOAATh 3aKOHBI, B IPOTUBHOM city4ae GOoH[
PHCKYeT ObITh omTpadOBaHHBIM WJIH TUKBUAMPOBAHHBIM. Y HUX €CTh MOTHUB 0bec-
MEYUTH COTPYAHUKAM GOH/A IOCTONHYIO 3apabOTHYIO IIaTy ¥ HOPMaJlbHbIE YCJIO-
BUS TPYZa, a TaK)Ke BBITMIOJHATH CBOU 00s13aTeIbCTBA MEPE], BCEMH CTOPOHHUMU
JIUIIaMU, CBSI3aHHBIMU C ZIeATENbHOCThIO poHza. Ciie[oBaTebHO, KAKUMU ObI
HU ObLIM KOHEUHBIE 1[ei GOH/A, Y HEro Bcerga 6yayT MHCTPYMeHTa bHBIE TTPU-
YUHBI TOAYUHATHCS YCTAHOBJIEHHBIM COIIMATbHBIM TPEOOBAHUM.

BBITh MOKET, MAIIMHHBIN CBepXpasyM OyZeT CTOJIb JKe CBSI3aH yCTaHOBJIEHHBIMU
00s13aTeIbCTBAMHU, KOTOPBIE BBIHYAAT €r0 YKUBAThCA CO BCEMU YYaCTHUKAMU
rpAAyLIero ApaMaTudeckoro Aeiictsa. Ectb v HazgexAa? OTHIOAB. CAUIIKOM 3TO
OIHO3HAYHOE pellieHue MpobieMbl, He3aTeHINBO obelratoliee, 6YATO yAep:KUBaTh
CBepxpa3yM I0J] KOHTPOJIEM HE COCTaBUT /JI YeJOBeKa HUKAKOro TpyZa. YTo
coBceM He Tak. [10fjo6HOe pa3BUTHE OTHOIIEHWH PacCIUTAHO Ha OIpeeeHHOe
paBHOBECHE CTOPOH, OZIHAKO HU IOPUANYECKUE, HU SKOHOMUYECKUE CAHKIIUU
He CIIOoCOOHBI 00y3ZaTh areHTa, 06aZaloiero pelraliiuM CTpaTeErndyeCKuM
MIPEUMYIIEeCTBOM. B TakoM cioeTe BPsJ JIU pa3yMHO YIIOMUHATh COIMAIbHYIO
uHTerpanuto. Tem 6osiee ec/iv CUTyallus HAYHET Pa3BUBAThCS B ITOJIb3Y OBICTPOTO
WU TYCTh Zla’Ke YMEPEHHOr0 B3JIeTa — KOIZla OCTAEeTCs JIUIIh B3PHIBOOMIACHBIH
BapHaHT U Ha aBaHCIIEHY BBIXOJUT MOOEAUTENb, KOTOPBIHM «ITOJTyYaeT BCE».

PaccMoTpuM Apyroe pa3BUTHE COOBITUI: HaNpUMep, KPUTHUUYECKUU pybesx
MIPEOZIONIEIOT Cpa3y HECKOJIbKO areHTOB, UMEIOIINX OTHOCHUTENThHO OJWHAKOBBIN
YPOBEHbB TOTEHIMAJA, B CUJIY YETO MOXKET BO3HUKHYTh HOBBI MHOTOIOJISIPHBIN
Mup. YTo TIpoU30iZeT B 3TOM ciaydae? JIomycTUM, pedb He HUJEeT O MeAJeHHOM
B3jieTe. Torza, YTOOBI JOCTUYh BJIACTU U COXPAHUTb PA3yMHOE COOTHOIIIEHUE CUJI,



I'nasa desamas. IIpobaembl KOHMPOAA 211

OT BCEX JIMAUPYIOIIUX areHTOB IOTpebyeTcs TIAaTeNbHO COIIacoBaTh IPOrPAMMBI,
BpeMs U AUHAMUKY JeHCTBUI, TO €CTb COBMECTHBIMH YCHUIUSIMU He IaTh BEIPBATHCS
BIIEPE/l HA OZJHOMY UT'DOKY ¥ COBEPILIUTH aOCOMOTHO CKOOPAUHYPOBAaHHBIH B3JIET’.
[peamnonoxxuM, B pesyabrare chOPMUPYETCS MHOTOIOJAPHAS MOJEb, HO Jaxe
IIPU TAKOM BapHaHTe COLMATbHYIO MHTErPAIUIO HeJlb35l CYUTATh UeaIbHBIM BbI-
xozoM. EciTu MOJIOKUThHCA Ha Hee KaK Ha METOJ, PelleHUs po6iIeMbl KOHTPOJIS,
OCHOBHBIE PHCKU BCE PABHO MOTYT IIEPEBECUTH IOTEeHUIHNANTBHBIN dbdeKT. X0Ta
IIPUHIIUII paBHOBECUS CHJI NTpeZIoTBpallaeT 3aXBaT BJIACTU HaJ, MUPOM KaKHUM-TO
oxuuM WV, y HETO Bee JKe XBaTUT BJIACTH, YTOOBI BJIUATH Ha CyZAbOY UeJIOBEYECTBa,
U eCJIM 3Ta BJIACTh OKa)XeTCs HaIPaBJIeHHOH Ha JIOCTUKeHNe IIPOM3BOIBHBIX KO-
HEYHBIX IleJiel — CKakeM, IPOM3BOZACTBO MaKCHMAaIbHOTI'O KOJIMYeCTBA CKPEIoK, —
3TO, BEPOSATHO, OyZieT He B MHTEpecax IPUHIINIIAIA. BepHeMcs K HaeMy MUJLITH-
apzepy, OCHOBaBIlIeMY 61aTOTBOPUTENBHEIN GOH/I, U Teleph MPeACTaBUM, YTO OH
dbopmynIpyeT ero 0OCHOBHOE ITpeiHAa3HAYeHHE C IOMOIITBIO TeHEPATOPA CIIYIalHbIX
CJIOB — BP#JL JIU 3TO IIOCTABUT II0/] YI'PO3Y CYLIeCTBOBAHME YeJIOBEUYECKOTo BU/A,
HO TOYHO OYZIeT CBUZETENbCTBOBATh 06 YITYIEHHOW BO3MOXKHOCTH.

Biy3kas 1o AyXy U B TO XKe BpeMs CYLIeCTBEHHO OTINYAIOIASCA OT IPEABIY-
e uzes cocTout B ToM, 4To VI, cBOOGOAHO B3aUMOZAEHCTBYs C YeJTOBEYECKUM
o01IecTBOM, IPHOGPETET HOBEIE, 1Py KeCTBEHHBIE /7151 BCEH 36 MHOM I[UBUIN3AI[UN
KOHeuHbIe Ilesin. Ha Hac, JTio/iel, MoZoOHbBIN MpoLiecc ColraIu3alni, KakK Ipa-
BIJIO, OKa3bIBAET MOJIOKHUTENbHOE BiausgHue. OOIIAasach APYT C APYTOM, MBI Ierde
[IOCTHUTaeM Yy’K/ble HaM HOPMBI )KM3HU U HENOHATHble MUPOBO33peHYeCcKHe
U/leasibl, HAUMHaeM GOJIbIIe LIEHUTD APYTUX Jiofiei. Ho 3ToT paKTop He sABIAETCS
VHUBEPCATbHBIM /s OO0 AeUCTBYIOIIEeH pa3yMHOUM CUIbl. MBI HEe pa3 rOBO-
PWJIH, YTO B Pa3HBIX CUTYalMAX Y MHOTUX areHTOB OyJyT BO3HUKAThb KOHBEP-
TeHTHBIE MHCTPYMEHTAJbHBIE IPUYMHBI HU B KOEM CJIydae He JOIYCTUTh U3Me-
HEHUs CBOUX KOHEYHBIX Leseil. (MOXKHO NOIBITaThCs pa3paboTaTh LETYI0 CUCTEMY
Liesienoiaralus, Kotopas no3Bosisiia 661 M ycTaHaBAMBAaTh KOHEYHBIE IIETH
TaKUM ke 00pa3oM, KaK 3TO JeJaloT JI0AW, HO JaHHAA IpobjieMa He OTHOCUTCS
K MeToZaM KOHTPOJIs HaJ BO3MOXKHOCTAMU. HekoTopble crioco6bl ob6peTeHuUst
IIeHHOCTEN MBI PACCMOTPHUM B TJIaBe IBEHA/IIaTOH.)

KoHTposb HaZi BO3MOXKHOCTSAMUY CBEpXpasyMa 3a CYeT COI[MaabHON NHTerpalun
U YCTaHOBJIEHU S PABHOBECHS CTOPOH OCHOBAH Ha Pa3HbIX 00IIECTBEHHBIX CHJIAX,
KOTOpBIE KaK BO3HATPaX/JaI0T, TaK U ocykgaroT M. CieyI0muM CTUMYIUPYIO-
ITVM METOZOM fABJISETCSA CO3ZaHNe TAKUX YCIOBUMN, TPU KOTOPBIX BO3HATPaK/IeHUe
1 HakazaHue M ocymiecTBisAeTCA B paMKaxX caMOr'o IIPOEKTa, B Pe3y/IbTaTe 4ero
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CTUMYJIUPYIOTCS €T0 IEUCTBUA B UHTEpecax MpUHIHIAIa. YTOOBI 3TOro 00U ThCS,
VIV HY>KHO IOMECTUTH B KOHTEKCTHYIO CpeJly, II03BOJIAIONLYI0 HellpephIBHO Ha-
6JII0/1aTh 3a €T0 TOBEJIEHUEM U OLIEeHUBATh €r0 U B PYYHOM, U aBTOMAaTHUYECKOM
pexxume. Takoii UM fomKeH 3HATH, UTO MOJIOXKUTENbHAS OlleHKa OyZeT 03HAa4YaTh
IoJIyuyeHue BO3HarpakJeHusd, a oTpullaTesbHas — HEBO3MOXKHOCTb TaKOBOIO.
TeopeTruecku B KauecTBe BO3HArpakJeHHUsA MOXXHO PaCCMOTPETh JJOCTUKEHUe
KaKoN-1n60 KOHBEPreHTHON MHCTPYMEeHTaJbHOU Ienu. OgHako 6e3 3HAHUA
cnenrurUKY MOTUBAIIMOHHON CHCTEMBI KOHKpeTHOro 1 HacTpouTh MeXaHu3M
BO3HATPaXXJeHUs JOBOJIBHO TpyAHO. Hanpumep, Hatt VIV TOTOB ObLI GBI PUCKHY Th
MPaKTUYECKU BCEM paji HeOOJBIIOro IaHca 00ecreYuTh cebe KOHTPOIb HaJ
3HAUUTEIHbHOM YacThio BeeeHHOM. B TakoM ciydae, BUAUMO, OyZET CIUIIKOM
pacTouuTesIbHO IIpeAaarats M1 B kauecTBe BO3HArpakJieH! A 3a COTPYLHUYECTBO
6oJiee BBHICOKYIO OXKU/IAEMYIO TI0JIE3HOCTD, YEM Ty, KOTOPYIO OH HaZIeeTCs IOJy-
YUTh, OTKA3aBUINCh COTPYAHUYATH U MOIMBITABIINCEH cOeKATHY.

Jly4iieii aJbTepPHATUBOM CTAJO OB 0O'beITHEHNE 3TOTO CTUMYJIMPYIOLIErO Me-
TOZIa C MOZIaMU BEI6Opa MOTUBAI[UY — TOT/A MOSBUJIACH OB BO3MOXKHOCTD HAZIETTUTh
V1 KOHEYHOMU IIeJIbl0, KOTOPYIO OBLIIO 6bI HAMHOTO IIPOIle OpaTh M0/, KOHTPOJIb.
Jonycrum, Kakoii-To MV paspaboTaH TaKUM 06pa3oM, YTO €ro KOHeYHas IeJib —
He IONyCTUTh HAXKaTHsI KPACHOM KHOIIKY B TUITOTETHYECKOM KOMaHIHOM GYHKepe.
[TockosbKy 3TOT aKT MMeeT HeraTUBHOe 3HaYeHue, IIpUCyliiee eMy 110 YMOJI4aHUIo,
a He BbI3BAaHHOE €T'0 BO3MOXXHBIMU MOC/IEACTBISIMU, KHOITKA MOXKET OBITh Hepabodeit
U Jlaxe cZielaHHOU U3 ITacTUINHA. bosee Toro, fake HeCyleCTBEHHO, Y3HaeT JIU
VU, 6bL1a JIU XOTh KOrZa-HUOyAbh 3Ta KHOMIKA Ha)kaTta. BaxHo apyroe: VIV Bepur,
YTO KHOIKA C OOJIbINEN BEPOSITHOCTHIO OKAKETCs HEHAXKATOH, €C/Ii OH OyZeT Aei-
CTBOBAaTh B MHTepecax IpUHIINIIAIA, HeKeJIU eCIM BOCCTaHeT IIPOTUB Hero.

YcioBUSA MOXXHO YTOUHUTH. BMecTO Toro 4Tobbl HafeasaTh MM KoHeYHOM
1leJIbI0, IPUBA3aHHON K KOHKPETHOU KHOTKe, co3faguM VI, KoHEeUHO! I1ebio
KOTOPOT'O CTaHEeT MOJIy4YeHHe MOTOKA HEKUX 3alInPOBAaHHBIX HAarpaJHbBIX 3Ha-
KOB!l. DTO MOTYT GBITh IOCJIEJOBATENBHOCTH LIUOD, CIYKaANTHUE KIFOYaMHU K ITHUd-
paM, CO3aHHBIM /10 pa3paboTku VIV 1 BCTPOEHHBIM B €T'0 CUCTEMY MOTHBAINN'2,
Taxue 11udpoBbIe TOC/IEA0BATETFHOCTH ZOIXKHEI OBITH YpE3BHIYANHO KETAaHHBIMU
s VIV v mipeAcTaBiaATh coboit Harpazy, KoTopywo VU HecrnocobeH MOMy4YUTh
BCJIEZICTBUE IIPSIMOT0 CTUMYIMpoBaHu A", Kiltouu ZOKHBI XpaHUThCA B Ge3omac-
HOM MecTe, rZie ObLJI0 OBl yZIOOHEe UX OBICTPO YHUYTOXUTD B CIy4Yae MOIMBITKU
WU 3aBnagete uMu. OgHako noka M nposBiisieT FOTOBHOCTD COTPYAHUYATD, UX
HY>XHO BBIJaBaTh eMy Ha PeryIspHON OCHOBe.
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3atem MU MoKHO 6BLIO ObI HA/IETUTh OrpaHUYeHHOU QYHKI[UE T0JIe3HOCTH,
HanpuMmep, yTo6s U monygan 99 mporeHTOB MaKCUMAaTIbHO JOCTYIIHON eMy
TOJIe3HOCTH, TIOJYUUB IepBBIN HarpaJHou 3Hak; 99 MpOIEHTOB OCTaBLIEroCs
MOTeHIMaJa I0Je3HOCTH — BTOPOU U Tak Aajnee. CoxpaHAA BBICOKYIO «CTaBKY
JWCKOHTHPOBaHUA» U NepefaBad V] nHarpazsHble 3HaK{ 110 CPaBHUTEJIBHO BBI-
COKOH IleHe, MO)KHO ObLIO ObI TPeOTBPATUTD NONBITKY MU pa3paboTaTh 0JT0-
CPOYHBIY IIJIaH, MOBHIMIAIOIINY OXUZaeMoe KOJUYeCTBO HarpaJHBIX 3HAKOB
B Oy/yleM I[eHOW HEKOTOPOI'o PUCKA, YTO €ro MOTOK Harpaz CKOpo 3aKOHUUTCS
WY 9TO CJEAYIOUUIM HarpaJHOH 3HAK OyZeT OTMEHEH U JUKBUAUPOBaH. Ecau
VIV moBepuT, 4TO ero oumubKa (To ecTh Jtobble ZeCTBUA He B MHTepecax IIpUH-
LHIasa) HeceT MUHUMYM /JBYXIIPOLIEHTHBIM PUCK JUIIEHUS CIe[yIOero Ha-
rpaZHOIo 3HaKa, B TO BpeM# KaK COTPYAHUYECTBO CHU3UT PUCK JIUIIEHUA )KeTOHa
[0 YPOBHA MeHblIle 4eM OJUH IPOLEHT, TOrZja MaKCMMU3UPYIOIIUI [10JIe3HOCTh
WY Bcerza 6yeT rOTOB K COTPYAHUYECTBY.

Yro Mmoryio OBl TOMTH He TaK B 9TOU cXeMe CTUMY/IHMpoBaHUA? ECTh BepoAT-
HOCTb, 4TO VIl He TOBEPUT B T'OTOBHOCTH OIlepaTOpa-dejoBeKa IpeJOCTaBUTh
eMy obemanHyio Harpazy. KpuBas HaZie)KHOCTU 4esloBeKa KaK MapTHepa He-
CKOJIBKO OTJIMYAeTCs OT MPSAMOU JIMHUU HUleaTbHOTO coBepIiieHcTBa. M moxer
BIIOJTHE 0OOCHOBAHHO PEIIUTD, YTO OIEPATOP CIIOCOGEH MepeAyMaTh, IIOBBICUTh
IIJIAHKY WM OTKa3aThCA NMPU3HATh, YTO VIV BHIIIOJHUI CBOIO YacTb paboTHI.
Kpome Toro, U1 MoxeT 6eCIIOKOUTD, YTO OMEPATOP MO TOH WU MHOU IPUYNHE
IIOKUHEeT cBoe pabodee MecTo. COBOKYITHBIHM PHUCK 3TUX HEY/Iad MOXKeT IIPEBBICUTH
PHCK, CBA3AaHHBIN C MONBITKOM 3aXBaTUTh KOHTPOJb HAaJ MEXaHU3MOM BO3Ha-
rpaxaeHus. HageneHHbIN cBepxMolbio VU, gake HaX0AACh B 3a6JIOKMPOBaHHOM
COCTOSTHUHY, TIPECTABIIAET COO0M Ipo3HOro conepHuka. ([ Vi, He nomeueHHO20
B «I[I€COYHUIIY», B3JIOMaTh yIIpaBIAeMbIli YeJIOBEKOM MeXaHU3M BO3Harpaxzje-
HUSA — BCe paBHO 4TO KoHeTy y pebeHKa 0TOOpaTh.)

Emre ogHa mpobieMa CTUMYTHPYIOLUIUX METO/IOB 3aKII0UYAETCs B IOMYIIEHNUH,
YTO MBI BCerZja MOJKeM CKa3aTh, felicTByeT v VIV B Hamux nHTepecax. Kak 6yzer
MMOKa3aHo B CJAEAYIOUIUX IJIaBax, 3TO JOMYyIIeHue He CTOJIb 6e300UAHO.

[Tpu monHOM aHajIW3e CTUMYAUPYIOUIUX METOZOB M TOr'O, HACKOJIbKO OHU
OCYIECTBUMBI, HY?>KHO OBLJIO OBl U3yUYUTh MHOXECTBO ApYTruX GakTopoB (U Aaxe
OTZEeIbHbIE 330TEPUYECKHEe COOOpaKEHHUs), KOTOPBIE CAeNanu Obl 3TU METO/bI
60Jiee IIOAOTBOPHBIMU, YeM OHU IIPE/ICTABIAIOTCS ceiiyac, BCaeICTBYe HAIllero
peABapUTENIBHOTO paccMOTpeHus. Hanpumep, He 6yy4uu yBepEeHHBIM, TOMeNEeH
JI1 OH B KOMIBIOTEPHYIO CUMYJAILMIO MAU HeT (KaK MPOTUBOIIOCTaBJIEHUE
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BUPTyaJbHON peabHOCTU BBICTYIIAeT AOCTYIIHAs HaM peaJbHOCTh 6a30BOTO
ypoBHs), UM GyzeT CTOATH Iepe; HEyCTPAHUMOMN A€ MKTUYECKOM HEeOolpeesieH-
HOCTBIO, U 9Ta SIUCTEMOJIOTUYECKAs TPYAHOCTh MOXXET PaJUKaabHO MMOBIUATH
Ha CTeINeHb ero OCMOTPUTENBHOCTU (CM. Bpe3Ky 8).

BPE3KA 8. AHTPOIMHbI/ 3AXBAT

NI/ moxeT nprcBOnUTb LOBOMBHO BbICOKYIO BEPOATHOCTb MMMNOTE3e MUTALIMK, B COOTBETCTBUN
C KOTOPOW OH CYLLECTBYeT B PaMKax KOMIMbIOTEPHOW Moaenn. Yxe cerogHa mHorve U obu-
TaloT B MMUTALMOHHBIX MUPaXx, MPeacTaBaAloLWmnx coboi reometpryeckme GUrypsbl, TEKCTb,
WaxMaTHble NapTUX UK NPOCTO BUPTYaNibHble peasibHOCTU, B KOTOPbIX Ae/CTBYIOT 3aKOHbI
dV3NKNM, pasnTenibHO OT/IMYAIOLWMNECA OT NPUBbIYHBIX HAM 3aKOHOB — 3aKOHOB, Grarogaps
KOTOPbIM Mbl MOHMMaeM B3aMOCBA3b ABJIEHMNI OKpY»KatoLero Hac mypa. C COBepLIEHCTBO-
BaHMEM MEeTOAOB MPOrPaMMMPOBAHNA 1 MOBbILIEHUA BbIYNCIUTENBHOM MOLHOCTU 6yayT
CTaHOBUTbCA AOCTYMHbIMY BCe Gonee GoraTble 1 CNOXHble BUPTYasbHble MUPBI. 3penomy
CBepXpasymy, BUAMMO, NPULETCA Co3AaBaTb COOCTBEHHbIE BMPTYasbHble MUPbI, KOTOpble
OynyT TaK e 6nM13KU UX obuTaTensaM, Kak Haw mMup 65130k Ham. OH mMor 6bl TBOPUTb MO-
Z[O6HbIE MUPbI B OFPOMHOM KOMIMYECTBE MPY NMOMOLLM IMLUb OHOW-eAUHCTBEHHOW MMUTa-
LIVIOHHOW MOAenu, KOTOPYHO 3anyckan 6bl Mo MHOTY pa3 1 ¢ HebonbLUMMK Baprauuamm. Bpag
N obrTaTenun 3TMx MMPOB ByAyT CMOCOOHBI 0CO3HATb, UTO UX OKPYKAeT MMUTaLWA, HO ecnv
OHW JOCTAaTOYHO Pa3yMHbI, TO PaHO UM MO34HO HAaUHYT PacCMaTPUBaTb TaKyt BO3MOXXHOCTb
1 TOrga NPYCBOAT CBOUM NPefnonoXeHNAM onpeaenieHHyo BepoATHOCTb. C yueTom JOBOAOB
B MOJMIb3y UMUTALNOHHON rMNoTe3bl 3HaUeHNe 3TOM BEPOATHOCTU JOSIKHO OblTb BbICOKM'™.
(MoppobHoe obcyxaeHMe 3TO TeMbl BbIXOAWT 3@ PaMKN JaHHON KHUIA.)

BbIxoAuT, UTO CBEpXPa3yMHbIl areHT — 0COBEHHO HaxoAACb Ha PaHHeln cTaaun cBoe-
ro pasBuTVA — nonapaeT B [OBOJSIbHO 3aTPYAHUTENbHOE MOJIOKEHME, NOCKOJbKY elle
He ycnen HakomuTb AOCTAaTOYHO CWJI, YTOObl HayaTb KONMOHM3auUMo Kocmoca. [Moctpoutb
UMUTALMOHHYIO MOAENb MOJIOLOrO CBEPXPa3yMa, BbIHYXAEHHOTO UCNONb30BaTh NMLIb
HebOobLUY0 YacTb PeCypPCOB €AMHCTBEHHOW MaHeTbl, 6bi10 6bl HAMHOTO AelleBse, Yem
cfienatb TaKylo ke Mofesb 3pefioro cBepxpasyma, HafileNleHHOro MOLLbIO NMOKOPATb MeX-
rafnakTuyeckoe NpoCcTpaHCTBo. [oTeHUManbHble co3aateny MUTauuin — elle 6osee Mo-
rylecTBeHHble CBEPXPa3yMHble areHTbl — MOru 6bl 3aMyCTUTb OFPOMHOE KONMYEeCTBO
MoZenel MOfoforo CBePXpasyma, BblAeNIMB Ha 3TO BCEro NULb Manyio YacTb MMELUXCA
B X PaCMoOpsXKeHUWN BblUMCNIUTENIbHBIX pecypcoB. Ecniv xoTa 6bl Manas (HeHyneBas) YacTb
3pesibIx CBePXPa3yMHbIX areHTOB peLlrT BOCMOJb30BaTbCA Tako BO3MOXHOCTbIO, TO IOHbIM
CBepPXpa3yMHbIM areHTam crielyeT Cepbe3HO OTHECTUCb K UMUTALMOHHOW rmnoTe3e 1 npu-
CBOWTb €1 3HaYEeHME BbICOKOW BEPOATHOCTHU.

HackonbKo cunbHOe BNMAHME OKa3biBaeT rmnoTesa ummtauum Ha genctema NI, 3aBncnt
ot ero uenein”. Mpeanonoxum, yto y VN ecTb «pecypcoHeHacbiTHasA» KOHeYHas Lenb, Ha-
npumep MakcMMn3npoBaTb GYHKLUMIO NONE3HOCTU, JIMHENHYI0O OTHOCUTENBHO KOMMYECTBa
CKpenok, co3faHHbIx 3Tum MW: B aBa pa3a 6onbLue cKpenok — B ABa pasa Jiyyule. B ycnosum
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MUMUTaLMOHHOIo M1pa cnocobHocTb MW BAMATL Ha KONMYECTBO NPOU3BEAEHHBIX CKPEMnoK
3HaUNTENbHO HUXKE, YeM B [JOCTYMHOWN peanbHOCTN 6a30BOro ypoBHSA, MO3TOMY rmnoTesa
0 cumynAummM byneT 3a60TUTb ero HamHoro Mexble. lonyctum, IV nosen 6bl cebs Takum
obpasom, 6yaTo 6bw1 6bl yBEPEH, UTO TMNOTE3a O CUMYNALMM NIOXKHa, laxe NPUCBOUB 0-
BOJIbHO BbICOKYI0 BEPOATHOCTb TOMY, UTO OHa BepHa's. Takon MW mor 6bl pelunTb, 4TO ecnm
rmnoTesa NCTMHHaA, TO MPaKTUYECKN HEBaXHO, KaknM o6pa3om emy 1e/iCTBOBaTb, HO ecn
rmnoTtesa NOXHas, TO ero noBefAeHne BANAET Ha MHOroe, — eCTeCTBEHHO, OH BblbepeT Ty
MOAenb NoBefieHNsA, KoTopaa byaeT cCOOTBETCTBOBATb TOMY, HACKONIbKO OHa 0byc/ioBNneHa
NpeAnonoXeHnemM 0 NOXKHOCTW FMNoTe3bl O CUMYIALUN.

PaccmMoTpriM MPAMO NPOTMBOMOJOXKHbIN BapuaHT. lonyctum, ectb VW, umetownin 6onee
CKPOMHYIO KOHEUHY!O Liefb, KOTOPOI MOXXHO AOCTMYb C MOMOLLbIO MaJibIX PECYPCOB, CKaXKeM,
NoNyunTb OnpefeneHHyo NopLMio 3apaHee NMoAroTOBMIEHHbIX 3alNPOBaHHbIX HarPagHbIX
3HAKOB MM CO3[aTb COPOK NATb BUPTYasbHbIX CKpenok. Takomy N He ciedyem npeymeHb-
LaTb 3HaYeHne CBOero MMMTaLMOHHOro Mrpa. [03ToMy Ha MpoLecc NPUHATUA peLleHniA
W, ubn Lenu «pecypcoyfioBneTBOpAeMble», OKa3blBaloT 60MbLIOe BINAHME COOBpaXkeHNs,
KaKune [encTBMA NprBeayT K nyylieMy pesynbtaTy, eCiii BOCIPUHUMAEMbI UM MUP npef-
cTaBnaeT coboit MmuTaumio. I oH nprceanBaeT BbICOKYIO BEPOATHOCTb MMMoTese o CUMy-
naunmn. Takon U (paxke ecnu oH obrTaeT B peanbHOM, a He IMUTALVIOHHOM MUPE) MOXeT
3HauMTeNbHO KOPPEKTMPOBAaTb CBOM AeCTBIA B COOTBETCTBIM C MPEACTaBEHUAMN O TOM,
Kakoe nosefieHne B YCNOBUAX CUMynALMK OyeT ckopee BO3HarpaxjeHo.

B vacTHOCTM, ecnn U ¢ «pecypcoyfoBneTBOpAEeMbIMU» KOHEUHbIMU LienAaMUN y6exxaeH,
4TO B OOJNBLUMHCTBE VMUTALMOHHBIX MPOB, KOTOPbIE OTBEYAOT ero NoTpebHOCTAM, OH
OyAeT BO3Harpa)<fieH 3a roTOBHOCTb COTPYAHMUYATL (@ He 3a MOMbITKM NpopBaTh 6nokaay
WK NONTW NPOTMB UHTEPECOB MPUHLUMMana), TO OH MOXeT cAenatb BbIOOp B Mosb3y Co-
TpyAHMYecTBa. bonee Toro, ecniv POBHO B TaKoW CUTyaLMMN OKaXeTcA CcBepxpasyM, obna-
[aloWMNA peLatowWwmm cTpaTernyeckm npermMyLecTBOM 1 CrocobHbli 6oee NosHoO pea-
NN30BaTb KOHEYHble Liefiv, YCTaHOBMB CBOIO BNacTb Haj MMPOM, — OH TOXe BblbepeT
COTPYAHNYECTBO, a He NpefaTeNbCcTBO.

Tak Bcex Hac B TPYCOB MpeBpaLiaeT MbiC/b
M BAHeT, KaK LBETOK, PeLMMOCTb Halla

B 6ecnnopbe yMCTBEHHOro Tynuka.

Tak normbaloT 3ambIC/ibl C Pa3MaxomM,
BHauane obelyaBlumne ycnex,

OT ponrux otnaraTenbCTB.

Yuneam lekcnup. famnet (akT 3, cyeHa 1)

ToHualLan IMHUA Ha Necke, OCTaBNeHHasA NMoA0IOM OfeXAbl HeCYLIeCTBYIOLLEro B pe-
anbHOM MUpe CUMYNATOPa, MOXET OKa3aTbCA 6oniee HafeXXHOW 3alUTON, YeM CTaNbHanA
[BEpb NONYMETPOBON TONLWYHbIY.

* IlepeBoz b. [TacTepHaka.
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MeToabI 3aJICPIKKHU Pa3BUTHUA

Emte oiH MeTo/ KOHTPOJIA Ha/l BO3MOXXKHOCTSIMU — OI'PaHHUYeHNe HHTeJIeK-
TyaJIbHBIX CIIOCOOHOCTEH CHCTEMBI UJIHU €€ ZOCTYIa K MHGOpMaIuu. DTOro MOXKHO
nobutscs, 3amyctuB VM Ha KOMIBIOTepe ¢ HU3KUM OBICTPOZEeCTBHEM WU He-
JIOCTAaTOYHOU MaMAThI0. VIHTe IeKTyalbHasi CUCTEMA, 3aTlepTas B «[IeCOYHULIE»,
TaKXXe UMeeT OrPaHUYEeHHBIH JOCTYI K MHGOPMAIIOHHBIM IIOTOKAM.

Co3HaTenbpHasA 3aZiepXKka B pasBuTuu MU MoXeT YMEHBIIUTH CTElleHb ero
mosie3HocTU. TakuM 06pa3oM, MPU UCIIONB30BAHUY 3TOTO METOZa MBI OKa3hIBa-
eMcs repez ANIeMMOi: 6ypHOe HHTeJIEKTyaTbHOe Pa3BUTHE CUCTEMBI IIPUBOJUT
K TOMY, YTO OHa HaXOAUT CIIOCOO CTaTh CBEPXPA3yMHOH (M 3aXBaTUTh I'OCIIOACTBO
HaJ MUPOM), U30bITOYHAA 3a/leP)KKa B MHTEJUIEKTYaTbHOM Pa3BUTHU IIPEBPAIAET
CUCTEMY B 0YepeHYI0 6ecrone3nyo mporpammy. VM, Mo OTHOIIEHUIO K KOTOPOMY
IIpUMeHeHa Ipolelypa paZuKaIbHOU 3a/iepXKKU Pa3BUTHU I, COBEPIIEHHO He301ma-
ceH. Be3yc/I0BHO, OH caM y’Ke He B COCTOSTHUU PEIIUTH IPobIeMy HallpaBI€HHOTO
B3PBIBHOTO Pa3BUTHA UCKYCCTBEHHOI'O UHTEJJIEKTA, I03TOMY B3pPBIB — TOJIBKO
y2Ke HeyTpaBJisieMbll, BHI3BAHHBIM KaK0#i-TO pyTroi CUION, — MOKeT ITPOU30UTU
o3/ Hee.

[Touemy GBI He cO3ZaTh, IO MHEHHUIO MHOTUX, CBEPXPAa3yM, BJIaJ€IOIINI 3Ha-
HUSMU B OZHOHN y3KOH MpeAMeTHOMN obmacTu? Beapb Tak GbIJI0 GBI HAMHOTO 6e3-
omacHee. Hanipumep, pazpabotaTts MU 6€3 JaTINKOB U CHAOAUTD €r0 MaMATHIO,
B KOTOPYIO 3apaHee 3arpy:xeHa HHGOpMaIys, OTHOCAIIASACA TONIbKO K HepTexu-
MHWYECKOHM oTpacau wWiu 6uoxumuu nentuzoB. Ho xorza ator MU gocTurHet
YPOBHS CBEpXpa3yMa — TO eCTh II0 06uieMy YPOBHIO CBOETO MHTEJJIEKTYaJIbHOT'O
Pa3BUTHA OH MPEB30K/ET Ye0BeKa, — M0A00HOe HHOPMAaIIMOHHOE OTpaHuYeHUe
yXe He OyZeT rapaHTUPOBAaTh 6€30MaCHOCTH.

Ha To ecTh HECKOJIBKO TPUYMH, KOTOPbIE MBI ceifuac pacCMOTPUM. Bo-TIepBBIX,
caMo mpeJcTaBieHre 00 y30CTU 3HAHUH, OrpaHUYEHHBIX KaKOU-TO OIpeZeseH-
HOU TeMOH, ZOBOJIBHO COMHUTEJIBbHO. JIto6asa nHOpMaIOHHA COCTABIIAONIANA
MOJKET, B IPUHIIUIIE, OTHOCUTHCS K JIF0OOH TeMe — BCe 3aBUCUT OT 06pa3oBaHus,
KBaTNOUKALINH, OIBITA U CUCTEMHOCTH MBIILJIIEHUS TOr'0, KTO BiaZeeT HHOOP-
Manuei'®. Bo-BTOpbIX, Ta MU MHAA NHGOPMAIIUA COAEPIKUT He TOJIbKO JaHHBbIe,
OTHOCSAIIVECA K OZHOM IpeAMeTHOM 00aCTH, HO U MHOXKECTBO ITOOOYHEBIX JJaH-
HbIX. [[pOHUIIaTENbHBIN YM, aHATU3UPYIONIHi 6a3y 3HAaHUM, HOMUHAIBHO UMEO-
IIYI0 OTHOLIEHUE K OMOXUMUU MENTHU/OB, IOTUYECKU BBIBOAUT JJIs cebsI COBO-
KYIIHOCTb CaMBIX Pa3HBIX JaHHBIX. Jlaxke GaKT BKIIOUEHUSA WU OTCYTCTBUSA
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KaKoH-1160 nHGOpManuy o MHOroM ropoput MU, y Hero cpasy ¢popMmupyercs
npeAcTaBieHue 06 06IIeM COCTOSHUY COBPEMEHHOU HayKU: YPOBHE METO/0JIO-
I'UW; HHCTPYMeHTAJIbHOU 6a3e; TEXHOJIOTUY IIPOM3BO/CTBAa 060PYAOBaHUSA; TH-
ITOJIOTUY MBIIIJIEHUS YeI0OBEKAa; MUPOBO33PEHUHU OOIIeCcTBa, B KOTOPOM IIPOBO-
[VIVCh JAaHHBIE UCCIeOBAHUA M BbIPAOATHIBAINCH HEOOXOAMMEBIE METOAUKHY.
BriosiHe BO3MOXKHO, C8epXpa3yM CyYMeeT BBIBECTHU IOCIEA0BATENbHBIN Psiji YMO-
3aKJII0UeHUH 13, Ka3aloch Obl, HeOOIBIION 06IacTH 3HAHUM, OTIEPUPYS MaTe-
pHaioM, KOTOPHIN 4YeJoBeK B CHUJIY HeJaJeKOCTH CBOEro yMa BOCIHPHUHUMAET
JIUIITh KaK CKYZAHBIM Habop cyxux ¢akToB. Jlaxke He o6ajjas HUKAKOU CIEIU-
aJIbHOM 6a30¥ 3HAHUU, JOCTATOYHO COBEPIIEHHBI YM B COCTOSHHUY HAYYHUThCS
MHOTOMY, TIPOCTO BHUKas B CMBICT MHPOpMaUuu u oTbupas Ajasa cebs OmTH-
MaJIbHble BBIBOZBI, IIO XOZAY Zlejla OH 3aHUMAaeTCs CaMOaHaJIN30M, U3ydas 0Co-
6EeHHOCTH COOCTBEHHOT'O «BOCIIPUATHA»: PACKJIABIBAET II0 TIOJI0YKAM IIPOEKTHBIE
pellleHusI, OTPa’KeHHBIE B ICXOZHOM IIPOTPAaMMHOM KoZie, 1 Gpr3ndecKre Xapak-
TEPUCTUKYU KOMIIOHOBKU cxeM'®, JIOJKHO ObITh, CBEPXPA3yM CMOT OBl allPHOPHO
OIIpeZIeIUTh IPUPOAY HAIIEro MUPO3AaHUSA (KOMOUHUPYS JIOTUYECKUI BBIBOJ
C BEPOSITHOCTHIO, CMEIIeHHOH B I10JIb3y Oojiee IPOCTHIX MUPOB U HEKOTOPBIX
aJIeMeHTapHbIX GaKTOB, O CYIIECTBOBAHUM KOTOPBIX MOXKHO IIOApPa3yMeBaTh,
HCXOAS U3 Hamuuusa camoro MU kak Melcasmed cucteMsl). To ecTh B Ipolecce
n3ydyeHus MHGOPMaNUU 0 OMOXUMUM TENTHAOB CBEPXPA3yM CMOT ObI TOCTUYb
€CTeCTBEHHBIE 3aKOHBI TPUPO/BL; BUAVMO, OH CPa3y MPUMETCS BEIYUCIATH allpy-
OPHYIO BEPOATHOCTB, Ilepebrpas BO3MOKHbIE IEPCIIEKTUBHI: KaKUe IIaHETHI OH
chopMUpyeT; KaKoro poZia pa3yMHYIO JKM3Hb TaM 3aBeZeT; Kakue obliecTBa
CIOXKUT; KaKHe MeTOJbl YIpaBjleHUs OyZeT UCIOIb30BaTh U HACKOJIBKO 3TU
METO/bI MOIJTU OBbI OBITH YA3BUMBIZ.

B cuty BEIIIIEN3/I0KEHHOT'O MBI IIOHUMaeM, HaCKOJIBKO HebaropasyMHo npube-
raTh K OrpaHUYeHHUIO BXOAAMNX NHGOPMAI[HOHHBIX IIOTOKOB B KA4eCTBE OCHOBHOT'O
MOAIX0ZIa B METO/e 3aIeP’KKU MHTEJIEKTYaJbHOIO Pa3BUTUS CBepxpasyma. [Ipy-
rue GopMEI 3TOr0 MeToja — TaKue KaK COKpalleHre IPOM3BOAUTEIbHOCTH ala-
paTHOTO obecTieYeHN s U IpeAYIIpeKeHIe Pa3BUTHUS OIIpe/ieIEHHBIX KOTHUTUBHBIX
crocobHOCTEN — MOXKHO OBbLIO OBI 3a/IEMICTBOBATh KaK BCIIOMOTATeJbHBIE MEPHI
B cucTeMe ynpasieHusa MV Ha craguu ero paspaboTku. Hanpumep, peryimpoBarhb
CKOpoCTh pa3BuTus M Ha IPOMEKYTOUHBIX YPOBHSX, TIPOBOJS ITO3TAITHOE TECTH-
poBaHue ero GpyHKINOHATBHBIX BO3MOKHOCTEH, YTOOH! iep:KaTh 07 KOHTPOJIEM
BCIO CUTYAIIUIO, YCIIETh CXBaTUTh MOMEHT IIPUOIMKEHUS K CBEPXMOII[HOMY U CBEPX-
Pa3yMHOMY YPOBHIO ¥ BOBPEMS OTPearupoBarh.
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MeToaBI «paCTAKEK»

«PacTsKKaMU» MBI Ha3BaJu olpe/ieIeHHOe 000pyZoBaHUe, TO3BOJIAIOIIEe
MIPOBOJAUTH JUArHOCTHUYECKOe TecTupoBaHue VM (Bo3MOKHO, 6e3 ee BezoMma),
a B caydyae oOHapy)KeHUs MPU3HAKOB OMACHOM [eSTEThbHOCTH OTKJIOYATh
cuctemy. 3adUKCUPOBaHHBIE PE3YJIbTATH TEPEXO/AAT B PyKH IPOTPAMMHUCTOB,
KOTOpBIE MOJYYal0T BO3MOXKHOCTH CIIOKOWHO U3YyYUTh MIPOTOKOJIBI MO03PH-
TEeJTbHOUW aKTUBHOCTH. EC/IM HYXHO — IIpeX/Je YeM 3alyCTUTh CUCTEMY
BHOBb, — OHU MEHSIOT KOAUPOBKY MU, BHOCSA M3MeHeHHUs B 6a3y MCXOAHBIX
TEKCTOB U cpeAy BblYMcaeHUA. Ecim oka)ercs, yTo mpobjeMa yke crajaa
XPOHUYECKOHN U He MOAJAETCS JIEYeHNI0, OHU IPUHUMAIOT PellleHre 3aKPBITh
MPOEKT MOJHOCTHIO.

MeTo/Bl «paCTSKKU» OTIMYAIOTCS OT CTUMYIUPYIOMINX METOJOB TEM, UTO
HE TI0JIaraloTCs Ha OCBEJOMJIEHHOCTD CHCTEMBI O TIOC/IEACTBHUAX €€ 3alpeleHHbIX
JevictBuii. [lo cyTu, oHU OJIMKe K MeToJaM 3a/lepKKu pa3sutus. Kak u mocies-
HUE, «PaCTAKKU» MOXKHO HCIOIb30BaTh B KAUECTBE BPEMEHHHBIX IIPEBEHTHUBHBIX
Mep, CIIOCOGHBIX 00ECTIEIUTh HEKOTOPYIO CTEIEHD 3AIIUTH Ha CTaUX pa3paboT-
KU. B pUHIKIlE, UX MOXKHO 33/IeiCTBOBATh U Ha cTafuu GpyHKIMOHUPOBAHUS,
0COBGEHHO /17151 U30JIMPOBAHHBIX cucTeM. HO BecbMa COMHUTEBHO, YTO C IOMOIITBIO
3THUX METO/IOB JIIOAU CIIPABATCSA C IMOJHOCThIO CHOPMUPOBABUIMMCS CBEpXpa3sy-
MOM — Bp#/] T TaKOH areHT He HaiJeT crnocoba 000UTH JM0OYI0 «PacTIKKY»,
YCTAHOBJIEHHYIO 4eJIOBEKOM.

TeM He MeHee «paCTKKU» YPE3BbIYAHHO TI0JIE3HB! B KAYECTBE JOIOTHUTEb-
HBIX Mep 6€30TMacHOCTH Ha CTaAuu pa3paboTKU. BelIo GBI MPaBUJIBHO, YTOORI
MPOrPaMMHUCTHI KOAUGUIIUPOBAIU CBOU OXKUAaHusA oT MI: Kak crcTeMa JIoKHA
paboTaTh U KaKue pe3y/ibTaThl OHU IIPOTHO3UPYIOT. [lociie 4ero ciieZjoBaio Obl
B3ATh VI B KOJIBLIO «PaACTSIKEK», KOTOPBIE AOKHBI aKTUBU3UPOBATHCS MIPH KaXkK-
JIOM ciydae, Korja AeHCTBUA CHCTEMBI [IEPECTAI0T COOTBETCTBOBATH IIJIAHAM
MporpaMMucToB. KOHTPOJIbHBIE MEPHI MOXKHO Y)KECTOYUTH MPUMEHEHUEM TaK
Ha3bIBAEMbIX IPUMAaHOK, YTOOHI CIIPOBOIUPOBATh TaiiHO Bpaxzae6HbIN VU co-
BEPIIUTH SBHOE HapyIlIeHMe, KOTOPOe IPOrPaMMUCTHI MOTJIM Obl THIATEIBHO
MpoaHaIN3upoBaTh. Hampumep, eciiv 1o mpaBuiaM Urpsl y M He JOKHO OBITH
BBIX0/]a B UHTEPHET, MO)XXKHO MHCTA/UTMPOBATh MMHUTALIUIO CETEBOT0 OPTa (Coeau-
HEHHOTO C pejie aBTOMaTHU4YeCKOr0 OTKJIIOYEHUSA CUCTEMBI), pail TOTO YTOOBI
MMOCMOTPETh, TMOMbITaeTcsA i I UM BOCIO/Ib30BaThCs. HEKOTOPBIE TTPUMEPSI
«pacTsKeK» IPUBeJIEHBI B TabI. 9.
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Ta6nuua 9. PaznnyHble TUMbl «PACTAKEK»

Yto Gepercsa
nop KOHTPOnb

OnucaHue v NnpyMepbl

MNoBepneHne

Bokpyr nsonupoBaHHoro MM pasmectutb JaTunku ans obHapyxeHus
MOMbITOK BbIPBaTbCA Ha cBOGOAY. Hanpumep, oHW MOryT GpurKcrpoBaTb
MOMbITKN YCTAaHOBUTb PAANOCBA3b UM HAWTU AOCTYM K BHELWHUM Bbi-
UNCNTENbHBIM PECYPCam, KOTOPbIX «MO YCIOBUAM cogepKaHus» y U
6bITb HEe AOMKHO. KpoMe TOro, MOXKHO YCTaHOBUTb CETEBOM MOPT-
«MPUMAHKY» — MHVMO€ COefiiHEHVE C UHTEPHETOM, MOMbITKA BOC-
Nosib30BaTbCsA KOTOPbIM BbI3blBAET OTK/IOUEHNE CUCTEMbI

KOrHnTnBHbIE
crnocobHocTn

Yepes KOPOTKME NPOMEXYTKN BPEMEHN MOXXHO NMPOBOAWTb aBTOMATM-
yeckoe TeCTMPOBAHME KOTHUTUBHbIX CMOCOOHOCTEN CUCTEMbI, YTOODI
JepaTb Noj KOHTPONeM ypoBeHb HaBblkoB MW B pa3nuuHbix obna-
cTAX. Ecnv ckopocCTb X pa3BUTUA OKaXKeTCA HEOXMAAHHO BbICOKOM
nnn I BoCTUrHET yPOBHA KOMMETEHTHOCTYW, KOTOPbIN OKaeTcA B He-
nocpefCcTBeHHOM 6M30CTY K OMaCcHOW 30He, ero MOXHO 3aMefnTb
VSN NPUOCTAHOBUTb, YTOObI MPOrPaMMUCTbl MO 60nee BHMMaTENb-
HO CleAnTb 3a AanbHENLWM NPOrpPeccoM.

CnepyeT yCTaHOBWTb Haf30p 3a BHYTpeHHUMY npoueccamu AW, utobsbl
oTCneanTb BOBPEMA AeNCTBUA, Bbi3blBalolme Nogo3peHune. Hanprumep,
eCcnn y cMcTeMbl BOPYT MeHAETCA COOCTBEHHOE NpeacTaBfieHne o0 CBO-
NX KOHEeYHbIX Liefiax, cpasy cnefyeT ee aBTOMaTUYeCcKoe OTKNloYeHne
1 NPOrpaMMmnCTbl NPUCTYNAIOT K M3yYeHUto cnutyaumn. Kpome Toro,
Heo6xoAVMO CNefunTb 3a TaKUMU NMOAO3PUTENbHBIMU MPOSABNEHUAMU,
Kak ncnonb3osaHue N pecypcoB 1 anroputMmnyeckmnx Metogos

CemaHTnyeckas
nHopmaLua

Bbonee macwrtabHom 1 MHoroobellatolLen 3agaden aBnaeTca NocTosH-
HbI KOHTPOJb HafJ CMbICTIOBOW 1 HECTPYKTYPUPOBaHHON nH$OopMaLn-
ei: ybexxaeHnAMY, NiaHamu, MPOMEXYTOUHbIMW LieNAMM 1 MOTHBa-
MU — C LeSiblo YAOCTOBEPUTHCS, UTO BCE 3TO MO-MPEKHEMY
COOTBETCTBYET OXMAAHUAM NPOrpaMMmnCcToB. PaHHee BbifiBIeHME NPO-
Lecca poxaeHusa Hepobpbix ymbicnoB M obnerunt ganbHeiwee npo-
BefieHVe yxe 6onee [eliCTBEHHbIX BUAOB KOHTPONA Haf STUMU CeMaH-
TUYECKMM JaHHbIMW. Peub et o CKaHMPOBaHUM MbICSTIUTENTbHbIX
npoueccos VW pna o6HapyXeHUa poxoeHus 0bMaHa — TOro Camoro
YA3BMMOrOo MOMEHTA, Korfa y HefipyecTtBeHHoro M BnepBble BO3HM-
KaeT XeflaHne CKPbITb CBON UCTUHHbIE HamepeHus?'.

CncTeme KOHTPONA Haf ceMaHTMYecKol MHGopmaLmen npennmucaHo
duKcpoBaTh BCe BbileONUCcaHHble MHTeHUMN U, 4To6bl OHK Gblnn
npo3payHbl A4NA NPOrPamMMUCTOB UM YCTPONCTB aBTOMaTMYeCKol pe-
rucTpauun. MNpasaa, Ana HEKOTOPbIX TUNOB apXUTeKTYpbl MW ocyLect-
BJIEHME TaKOro KOHTPOJIs MOXeT 6bITb HEBO3MOXHO. (Hanpumep, He-
NpPOo3payHbIMU ABAAIOTCA HEKOTOPbIE HEMPOHHbIE CEeTU, MOCKONbKY
nHGOpMaLMA B HUX NPEACTaBAAETCA Le/IOCTHO 1 TakuMu cnocobamu,
KOTOpble He BCerfa COOTBETCTBYIOT YeIOBEUECKMM MOHATUAM.)

Mo 3Toi NnpuyrHe nyyle usberatb NCNONb30BaTb TaKME apPXUTEKTYPbI




220 HckyccmeeHHblll uHmeniekm

CrezyeT IOA4YePKHYTh, UTO 3HAYMMOCTD «paCTAKEK» OIIpeZieIIeTCs He TOMb-
KO MEXAaHU3MOM UX JIeHCTBUA, HO U TeM, KaK OKPY»Kalolllre pearupyioT Ha CUT-
HaJIBl anmapaTypsl U GpakThl perucTpanuy HapyuleHui — B 9TOM ciydae II0-
BeZleHUeE JIIOJZIell UTpaeT KPUTUYECKH Ba)XXKHYIO POJIb. PYKOBOAUTENU IIPOEKTa
U pa3paboTYuKH, KaxKAyIIue J0OUTHCA yCIlexa, Jalie BCero IIpoCTo BKIIOYAIOT
CHCTEeMY CHOBA UM MMPOBOJAAT YUCTO GOPMaTbHYIO0 MOAUPUKALIUIO TPOTPAMM-
HOTO KOJZia, IIpUYeM WHOTZA JeJalT YTO-TO TaKoe, YTOOBI B CIEAYIOMUI pa3
«pacTsaXKa» IpoMordana. KoHedHo, Py TaKOM OTHOIIEHUU BPsZ JIU yAACTCA
obecmeynTh 6€30MacHOCTD Jae MPU YCJIOBUM 6€30TKa3HOU pabOThI caMUX
«PaCTSIKEK».

MeTombl Bbibopa MOTMBALMN

MeTozs! BbIOOpa MOTHBAIIMY TPU3BAHEI GOPMUPOBATH MOTUBHI IIOBEIEHUS CBEPX-
pasyMa, 4TOOBI He JONMYCTUTH HEXKeTaTeTbHBIX Pe3yabTaToB. C UX TOMOIIbI0 —
3a CYeT KOHCTPYUPOBAHUA CUCTEMBI MOTHUBALIMM areHTa U ero KOHeYHBIX Ie-
Jlel — MOXXHO CO3ZaTh CBepxpa3yM, KOTOPBIU He 3axouem WCIOJIb30BaTh CBOE
pelaoliee cTpaTeruyeckoe IpeuMyllecTBO IPOTUB YesoBeka. CBepXpas3yMHBIH
areHT BCerZa CTPEMUTCA JOOUTHCA CBOUX KOHEUHBIX IeJIel, U eI OH BEIOUpaeT
MyTh HeHaHeceHUs 8peda (MMeeTCs B BUAY U «JIOKAJbHBIN BPEe/l», U «TI00aTbHbII
ymiep6»), To, CKOpee BCET0, HE CTAHET €ro MPUYUHSTD.

MeTozbl BEIOOpa MOTHBAIIMK BKJIIOYAOT: Memo0 MouHoU cneyuduxkayuu —
ofHO3HAUHAasA GOPMYIUPOBKA LIETU U CUCTEMBI IPABUJ, KOTOPHIM HYXKHO
ciesloBaTh; Memod KOC8eHHOU HOpMamueHocmu — Ipoleaypa HaCTPOUKH
nporpamMmsl VIV, 4TOOBI OH MOT CaMOCTOSTENbHO OMPEAENATh IPUEMIEMYIO
CUCTeMy LIeHHOCTel B COOTBETCTBUM C HEKOTOPBIMU IO/ padyMeBaeMbIMU
YCJIOBUSAMH, TO €CTbh cHOPMYIUPOBAHHBIMU HESIBHBIM, MU KOCBEHHBIM, 06-
pasoM; memoo npupyueHuss — TaKas KOMIOHOBKA IPOTPAaMMBbI, KOTOpas MpU-
BezieT I k BBIOOPY YMEPEHHBIX, HE CIUIIKOM NPETEHIIMO3HBIX KOHEUYHBIX
nesel; mMemod npuyMHoyceHUs — BBIOOp areHTa, yXKe 06saZaloero nogxo-
AAMUMY MOTHUBAMU, C TEM YTOOBI PACIIUPUTD €I'0 KOTHUTUBHBIE CIIOCOOHOCTH
[0 YPOBHS CBEPXpasyMHBIX, IpUYeM C 00g3aTeTbHBIM KOHTPOJIEM Haj ero
MOTHUBALIMOHHON CHCTeMOM, KoTopas He JOJI)KHa IpeTepleTh HUKaKUX U3-
MeHEeHMH B IIpoliecce COBeplIeHCTBOBaHUA. [locaejHMY MeTOA IpescTaBideT
co60i1 BapuaHT, aJbTEePHATUBHBIN IIEPBBIM TPEM, B KOTOPHIX CHUCTEMAa MOTU-
Banuu MM ¢popMupyeTcs ¢ YUCTOTO JIUCTA. PAaCCMOTPUM MOCIE[OBAaTETBHO BCE
MeTOZBI BEI6Opa MOTHUBAIIUH.
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MeToz TOYHOI crienudpUKaIUU

TouyHas cnenudukanus — Haubosee TPIMOJUHENHOE pellleHre TPOoOIeMBbl
KOHTPOJIA; caM IIOAXOZ OIMpaeTcsd, C OAHON CTOPOHBI, HA CUCTEeMY 4eTKO IIpo-
MMMCAHHBIX IPABUJ; C PYTON — Ha MPUHIIUI KOHCEKBeHI[aau3Ma*. MeToz Tou-
HOH crenuouKanuy MpeAIoaraeT HOMBITKY AaTh OZHO3HAYHOE OIpe/ieeHue
CHCTeMe LIEHHOCTEH U CUCTeMe MPaBuJl, 6arofaps KOTOPHIM Jja)ke CBOOOAHBIN
B CBOUX /IEMCTBUAX CBEPXPA3yMHBIM areHT MOCTYIal Obl B MHTEpecaxX MPUHIIN-
nasa v 6e3 prcKa Jjis OCTa/IbHBIX JToZeil. O HAKO 3TOT METOZ MOKET CTOJIKHY ThCS
C HEIPEOJOTUMBIMU MPENSITCTBUSAMU, CBI3aHHBIMU, BO-IIEPBBIX, C MPOOIEMOA
bopMynUpOBKY 000MX MOHATUH («IIPABUJIO» U «II€HHOCTH»), KOTOPBIMU JOKEeH
pyKoBoAcTBOBaTbcsA MV, BO-BTOPHIX, C IPOGIEMOI MpeACTaBIEHUA STUX ABYX
TIOHATUH («IIPABUJIO» U «IIEHHOCTD») /IS 3aTIMCH 3aJJaHUs B BU/Ie MalllMHOYUTAE-
MBIX KOZIOB.

[Tpob6yeMbl MeTOZja TOYHOH CllenUGUKAIUYU C TOUYKU 3PEHUS CUCTEMBI MPO-
MIMCAHHBIX IIpaBUJI JIy4llle BCero IPOMJIIOCTPUPOBATh TAaKON KJIacCHYeCKOU KOH-
Lemnyeii, Kak «Ipy 3aKkoHa pOGOTOTEXHUKM». O6s13aTeIbHbIE TPaBUJIa TOBEJEHUS
ZU1si poOOTOB OBIIM OKOHYATENbHO CHOPMYJHPOBAHBI MUcaTeIeM-GaHTACTOM
AlizekoM A3UMOBBIM B paccKa3se, ony6InKoBaHHOM B 1942 rozy?2.

1. Po6OT He MOXKeT NPUYUHUTDH BpPeJ YeJOBEKY WU CBOUM Oe3zelicTBUEeM

JIOITYCTUTD, YTOOBI YeJI0BEKY OBbLI IPUINHEH BpeJ.

2. Po6OT AOKEeH TIOBUHOBAThHCSA BCEM IMPHKa3aM, KOTOPBIE aeT YEIOBEK,
KpoMe TeX cjiydaeB, Korja 3TH I pUKa3bl IPOTUBOpeYaT I[IEPBOMY
3aKOHY;

3. Pob6oT nomxeH 3a60TUTHCA O CBOEH 6e30IIacHOCTH B TOU Mepe, B KOTOPOH
9TO He IIPOTHUBOPEYHUT IIEPBOMY U BTOPOMY 3aKOHaM.

K cTeiZy Hallero Buza, 3TU MpaBuUjIa OCTABATHUCh HEM3MEHHBIMU HO0Jee Io-
JIyBeKa, HeCMOTPs Ha OueBUHeHmNe Ipobesrl, KOTOpble, KCTaTH, BUJET U caM
A3MMOB, Ha YTO YKa3bIBAIOT MHOTHE ero mpou3BeJeHUsA (HaBepHOe, IHcaTeb
CIEIaJbHO U3JI0XKUI 3aKOHE B TAKOM PaCILIBIBYATOM BU/JE, OCTABUB IS CeOs
Y CBOMX I'€poeB IIaHC Ka)KAblM pa3 TPaKTOBAaTh MX HECKOJBKO MHade, a 3a04HO
Y HapyIIaTh pa3HBIMU 3aHUMAaTeIbHBIMU CITI0COO6aMU — ZIOBOJIBHO IIOAOTBOPHAS
MOYBA JJIS JAJIbHENUIIETO PA3BUTHUA XYA0KECTBEHHOU TeMBbI)?.

* KoHcekseryuanusm (consequentialism) — aTudeckas Teopusi, COrJIacHO KOTOPOU TPaBUJIb-
HOCTb WJIM HENIPaBUJIBHOCTD e HICTBUH OLIEHUBAETCA C TOUYKHU 3PEHUA TOTO, KaKOBBI UX pe-
3yJIbTaTHI MU MOCTEeCTBHUA.
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BepTpaHn Pacces, MHOro JleT TPyAUBIIMICA HaJZ, OCHOBAMU MaTeMaTUKU*,
KaK-TO 3aMeTUI: «...CTelleHb He4YeTKOCTU He OCO3HAaeTCHA BIJIOTH O MOMBITKU
HEYTO TIPOSICHUTD, 4 BCE TOYHOE CTOJIb 1aJIEKO OT BCET'O TOT'O, O YeM MbI OOBIYHO
MBICJIUM, YTO HeJIb351 U HAa MTHOBEHUE IIPE/ITIOJI0KUTD, YTO XK€ MBI Ha CAMOM Jiejie
uMeeM B BUAY, KOIZa BbIpa)kaeM HallW MBICAW»**24. TpysHO HaWTH Jy4IIero
KOMMeHTapus K IpobieMaM, OTHOCAIIUMCS K METOAY TOYHOU crenubuKaIiiu.
Bo3bMeM, HalIpuMep, BO3MOXKHO€e 0O'bSICHEHYE TEPBOT0 3aKOHA A3MMOBA. 3HAYUT
JIX OH, YTO POOOT AOKeH MUHHMMU3HUPOBATh BEPOSTHOCTh HAaHECEeHUs Bpeja
JM060My 4esioBeKy? B 3TOM ciTydyae ocTasbHbIe 3aKOHBI CTAHOBATCS HEHYKHBIMU,
nockosnbky y MM Bcerza ecTb BO3MOXXHOCTb COBEPLIMTH HEKOTOPOe JelCTBUE,
KOTOpoe OyZeT UMeTb XOTA Obl MUKPOCKOMUYECKYIO BEPOATHOCTh IIPUUYUHUTH
BpeJ KOMY-TO U3 jfogeli. Kak po60Ty COnOCTaBUTh BRICOKUN PUCK IPUYNHEHUS
BpeZia HECKOJIBKUM JIIOASIM U HeOOJIBIION PUCK IPUYUHEHUS BpeZia MHOXKECTBY
Jofeil? JIpyroil My4uTeabHBIN BOIPOC: KaK HaM OIpeZieIUTh CaMO IOHATUE
«BpeZ»? Ha kakux Becax B3BECUTb pasHUIy MeX/y BpeAoM, NPUYNHEHHBIM
¢dusMIecKoii 60Jb10, BpeZOoM, HAHECEHHBIM HalllEMY BKYCY apXUTEKTYPHBIM yPO-
ZIOM, U BpeJloM, IPMHOCHMBIM COIIMaJIbHOM HecllpaBeAIUBOCTbIO? ByzeT jiu Ha-
HeCceH Bpe/l caZliCTy, KOTOPOMY He Jla[yT My4YUTh ero KepTBy? A KaK MbI ollpejie-
JIUM IOHATHE «4yesioBeK»? IloueMy He MPUHUMAaIOTCA BO BHUMAaHUE OCTabHbIe
obazaromivie pa3HbIMU JOOPOAETENAMHU CYIIEeCTBa, CKAaXXEM, JKUBOTHBIE, Hale-
JIEHHBIE YYBCTBaMU, U CUCTEMBI MAITMHHOTO UHTeJJIEKTa? YeM 6oJIbIlle AyMaellb
HaJ 3TUM, TeM OOJIbllle BOIIPOCOB BO3HUKAET.

CaMbIM GJIM3KUM aHaJOT'OM CHUCTEMBI MPABUJ, PETYIUPYIOMIUX AeHUCTBUA
cBepxpasyMa, — aHaJIor'oM, ¢ KOTOPBIM MBI CTaJKUBaeMcA ZOBOJIBHO 4acTo, —
ABJIAETCA IpaBoBasA cucTeMa. Ho cucTeMsl IpaBOCyZANA, BO-IIEPBBIX, CO3JaBalUCh
B TE€UEeHUE JI0JITOr0 BpEMEHU METOAOM IIPO6 U OUTNOO0K, BO-BTOPBIX, OHU PETYIIH-
PYIOT JKM3Hb 4€JIOBEYECKOTO 001IIeCTBa, MEHAIOIIETOCS CPABHUTEIBHO MEJIEHHO,
B-TPETBHUX, IPU HEOOXOAMMOCTH KaKOU-TO 3aKOHOAATETbHBIHM aKT BCErZia MOXKHO
IIOANPAaBUTh UJIN paJUKalbHO llepecMoTpeTh. Ho Ba)kHee Bcero Jpyroe: Korga
CyZly — UHCTaHLIMsA, KOTOPOU eJMHCTBEHHOW IPUHA/JIEKUT IIPaBO OCYLIEeCTBIATh
IpaBoCyZAye, — IPUXOJAUTCA UMETh JiesI0 C JIOTHYeCKU BO3MOXXHBIMU MHTepIIpe-
TalUsMU 3aKOHOB, ABHO HellpeJyCMOTPEHHBIMU 3aKOHOZATeNAMH, TO U Cy[bH,

* CM. CHOCKY Ha c. 26.
** BepmpaH Paccen. ®unocodus morndeckoro aromusma / Ilep. ¢ anmi. B. A. CypoBuesa.
Tomck: Bozoneii, 1999. C. 5.
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Y IPUCSIKHBIE TPU3BIBAIOT CBOM 3/IPaBbIi CMBIC] ¥ HAYMHAIOT PYKOBO/ICTBOBAThCSA
MOpaJbHBIMU HOpMaMu. UTO KacaeTcst Halllel mpo6IeMbl, TO, BEPOSITHO, YETIOBEK
MIPOCTO HE B COCTOSTHUY BPa3yMHUTEJIbHO U CKPYIY/Ie3HO IIPOMKCATh IpaBuia —
MpaBuUa, KOTOPhIE JOKHBI OBITh OPraHU30BaHBI B BECbMa CJIOXKHYIO CUCTEMY;
MpaBuJia, KOTOPBIMHU CaM 4YeJOBEK MOT Obl YBEPEHHO OMEPUPOBATh OYKBaJIbHO
C TIEpBOTO pasa; IpaBUJIa, Ha KOTOPbIE MOXKHO OBIJIO GBI OIIEPETHCS TIPU JIIOOBIX
obcTosATENbCTBAX .

Ternepb MOCMOTPUM Ha METO/, TOYHOM crelUUKALINY C TOYKHU 3PEHU IIPUH-
LIUTIa KOHCEKBEHI[HAIN3Ma — U YBUAUM Te XKe caMble TPO6IeMBbl. DTO OTHOCUTCS
Jlaxe K CUTyanuu, Korga VIV npegHa3HavYeH CIYKUTH OYATO ObI IPOCTHIM LETIAM,
HampuMep 0To6paTh A1 cebs HECKOJIBKO MOCTY/IAaTOB KJIACCUYeCKOTO YTUINUTA-
pu3Ma* u cZiesaTh BCe, YTOOBI BOIIOTUTH UX «B JKU3Hb». BO3bMeM COBCEM KOH-
KPETHYIO 33/layy, KoTopas MoIJa Obl OBITH IOCTaBIeHa epes VU: «PaccuuTaTh
OXKU/IAEMO€E COOTHOIIIEHUE Y/IOBOJBCTBUS U CTPAZlaHUsI B MHUPE U ONpPEETUTD
MaKCHMaJbHOE 3HaU€HUE 3TOMN BETUUYUHbBI» — AeHCTBUTEIBHO, 33/JaHHE HE CJIUIII-
KOM cyioxkHoe. Temepb, 4TOOB! yCIOBUE OBLTIO 6€30TKA3HO BBIMOJHEHO, CIEAYET
HaIMcaTh UCXOAHBIHN Ko, OfHAKO Mpex /e MoTpebyeTcs AaTh TOUHOE olpeere-
HU€ TOHATUIM «yAOBOJbCTBUE» U «CTPaZlaHNe» — TO €CTh MPOIPAMMUCTY IPU-
JIeTCsT MOAHSATD I[EJIBIH T1J1aCT BEYHBIX BOMPOCOB dunrocodpuu, HaZ, KOTOPEIMU
OGUIINCH JTyYIITHE yMBI YeoBedecTBa. Ho Z1eJ10 3TUM He OrpaHUYUTCSA: HAlTMCAHHBIN
Ha YbEM-TO POJHOM f3bIKE «TPAKTaT» CJAEAYET TeM WU UHBIM CIIOCOOOM Tepe-
JIOXKUTD Ha 3BIK IIPOTPaMMUPOBaHUS.

Mautetinas ournbka, JonyIiieHHast 1100 B oIpeeeHUH MoYTH GUIocohCKUx
MTOHATHH JINOO TTPU 3aMTUCH UCXOHOTO KO/Ia, TIOBJIEUET 3a cO60# KaTacTpoduye-
CKUe MOCJIeICTBUA. PacCMOTpUM IpUMeD, KOT/ia KOHEYHAs LIeJIb ONpe/iesieHa Kak
«CTaTh HaBCEr/la CYaCTIUBBIM». [lepes Hamu dTakuil VIVI-TeJOHUCT, XKaK Ay IHi
peo6pa3oBaTh BCIO MaTepHI0 BceleHHON B TeZIOHUYM — HEKYIO CyOCTaHITHIO,
KOTOpasi obecreunBaeT BHIPabOTKY ONTUMAaJbHOTO HacjaakAeHus. Ho 4ToOBI
MPUOIU3UTHCS K CBOei ey, W noTpebyeTcs IOMUMO reZIOHMyMa ellle ofHa
cy6CTaHLIMA, O KOTOPOM MBI HE pa3 rOBOPUJIU BBIIE, — 3TO KOMITBIOTPOHUYM,
obecreynBarOUINif MAKCUMATbHYIO BEIUUCTUTENBHYIO MOUTHOCTE. C €T0 IIOMOIIBIO

* Knaccuueckuil ymuaumapuam, Wiv paHHUHN yTuauTapusM (0T jat. utilitas — «1mosib3a, BhI-
rofia»), — HallpaBjleHUe B TEOPUM STUKH, COIVIACHO KOTOPOMY MOpasbHas IIeHHOCTH II0-
BeJleHU WM TIOCTYIIKA ONpeZiesIeTCs ero IoIe3HOCThIO; Kak GUIocoPCKoe yIeHe OKOH-
YaTeJbHO CJIOXKUJICS BO BTOPO# mosioBuHe XIX — mepBoit nosioBuHe XX BB.
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VIV 3acesuT BeeleHHY 10 MHOXECTBOM IIU(GPOBBIX IMUTAIIMIOHHBIX MOZIEIeN MO3ra,
MPeObIBAIOIINX B COCTOSHUU 3 OpUY, HO HATTPOUb JIUIIEHHBIX JTIOObIX YMCTBEH-
HBIX CIIOCOOHOCTEH — UM Oy/IeT 0TKa3aHO B 3TOM 3a HEHAZJOOGHOCTBIO, TOCKOIBKY
WHTEJUIEKT HECYUIECTBEH /IS ONbITAa HAaCJAaXJeHUsd. Pagu MakcuMusanuu d¢-
dexTuBHOCTU VI OyZIeT UCMOTH30BaTh JIIOOBIE BADUAHTHI COKPAIIEHUS BBIUKC-
JIEHUH, TUIIb Obl OHU He HaBpeAWIr GOPMUPOBAHUIO OIIYIIEHUS YAOBOJbCTBUA.
[IpuveM BCe ieJIaeTCs B TOJTHOM COOTBETCTBUU C TOYHOM crienuduKaiuei, B Ko-
TOPOY 3aKOAVPOBAHO OINpe/ie/IeHNe MOHATHA «c4acTbe». [loaTomy VIV 06s3aTeb-
HO JIOJIKEH OCTaBUTh UMUTAIIMOHHON MOZIENU 3JIEKTPOHHYIO CXeMY BO3HATrpaXK-
JIEHUs — YTO-TO BPOJIE LIEHTPa YAOBOIbCTBUSA B OHOIOrHYecKOM Mo3ry. OZHAKO
O6yayT MCKJIIOYEHBl Takue QYHKIUU MICUXUKU, KaK IaMATh, YyBCTBEHHOE BOC-
MPUSATHE, CIOCOOGHOCTH K I[eJieHaNpaBJIeHHO! ZesiTeIbHOCTH U BO3MOXXHOCTb
obeHusa Ha A3bIKe. [Ipeciesys co6cTBeHHble MHTepech], MU co3zpacT caMble
MPUMUTHUBHBIE UMUTALIOHHBIE MoZiey Mo3ra. OH cHabAUT UX IPyObIM QYHK-
I[MOHAJIbHBIM YPOBHEM C HU3KOM CTEIEHBIO leTaTU3alliH; OH a’Ke IpeHebpexeT
HEUPOHHBIMHU MPOIECCAMU HU3KOTO YPOBHS; 3aCTABUT UX IpUOEraTh K ycayram
TabJIUI] TIOUCKA, TO €CTh 3aMEHUT YacCTO MOBTOPSIOIIUECS BHIYMCIEHUS Ha Olle-
palliy IPOCTOTO TMOUCKA; XyKe TOTO, OH 3aJeHCTBYET OO BHIYUCTUTETbHBII
MeXaHU3M, PACCUMTAHHBIM Ha MHOXKECTBO UMUTAIIMOHHBIX Moziesiei. U Bce amo
«BBITEKAeT U3 6asuca» (ynoTpebJIio 37ech BoJAMIOK nceBgodunocodpon). Ha uro
He TIOW/IEIIb PaJy YAOBOJbCTBUSA — Ja’ke Ha TaKUeE YJIOBKY, KOTOPhIE IPUAYMa
Haut VIV-reJOHUCT, JTUIIb OBl IPEYMHOXHUTh B HEMBICJIMMOE KOJUYECTBO pa3 Ty
HEMaJIeHbKYIO CTEIIeHb YIOBIE€TBOPEHU A, KOTOPYIO OH MOT OBI BEDKMMATh U3 Me-
IOIIErocsl y HEero 3armaca pecypcoB. V1 HET HUKaKOUW yYBEPEHHOCTH, OKAXKETCS JIK
3TO ompaBJaHHBIM. Bojee Toro, ecnu geiictBusa M He 6yayT oTBeyaTh HU KpU-
TEPUAM OIIPeJeNEeHN IOHATHUA «CUaCThe», HU CAMOMY IIpolieccy GopMUPOBaHUs
OLIYIIeHUs yZOBOJbCTBUS, TO B pE3yJbTaTe NPEAIPUHATON ONTUMHU3AIUN OH
MOJKET BMECTE C BOJOH BBHIIJIECHYTH U pebeHKa — TO eCThb U306aBJAsACh OT BCETO
HECYIIECTBEHHOTO 10 YCJIOBUSAM KOHEYHOU I[€JTM WJIU TI0 COGCTBEHHBIM COO00-
pakeHusaM, I B 3amajie BLIOPOCUT TO, YTO HEOTHEMJIEMO IIPUHAAJIEKUT CUCTEME
4YeI0OBEYECKUX IIeHHOCTe!. BeesleHHAs HAIOMHUTCS HE TIUKYIOIUMU OT CYaCThs
MMUTalUAMU-T€JOHUCTAMH, & YHBUIBIMUA BBIYHUCIUTENBHBIMU CXeMaMH, Oec-
CMBICJIEHHBIMY ¥ HU K Y€MY He IPUTOAHBIMU. TOTZia BCA 3aTes «CTaTh HaBCera
CYACT/INBBIM» CBEJIETCSI BCETO-HABCETO K M300pa)KEHUIO CYaCThs, CBOETO POZA
SMOTHKOHY, 3JIEKTPOHHOMY CIMBOJTY HaIlIMX SMOIUI, — U OTKCEPOKOITMPOBAHHBIE
TPUJUIMOH TPUJUIMOHOB pa3 CMaMJIUKU OOJIENSIT BCE MHOXXECTBO TaJIaKTHUK.
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MeToz npupy4deHus
[ToctaBuM nepes M1 KOHEYHYIO 11eJ1b, OTBEYAIOIIYIO YCIOBUAM METO/[a TOYHOMN
crnerudUKaINY MOJHEE BCEX NIPUMEPOB, IPUBEJEHHBIX BBIIIE, — CTPEMJIEHUE

K caMoorpaHu4eHuio. MBI He B COCTOSHUM ONMMCATh, KAKOU OKaXKeTCsS 06uas
Mo0esib TIOBEIEHU S CBEpXPa3yMa B peaibHOM MUPE, — B IPOTUBHOM CJIydae HaM
MIPUIILIOCH ObI TIEPEYUCIIATD, @ 3a0AHO U 00'BSACHATH, BCE TIIOCHI 1 MUHYCHI JTF060#1
CUTyaLUH, KOTOpas MoIJia 66 BOSHUKHYTH B Oyzy1ieM. [IoaToMy OBLIIO ObI pasyM-
Hee JaTh NOAPOOHOE ONMCAaHWe eJUHCTBEHHON KOHKPETHOUW CUTYyaluy U TINa-
TeJIbHO ITPOAHATN3NPOBATh, KaK, CTOJKHYBIINCH C HEH, TIOBeZIeT cebsI CBepXpasyM.
VHave roBOps, HaM cjleiyeT HaWTH MOAXOAAINI MOTUB 3aHTEPECOBATh UHTE-
JIEKTYaJbHYI0 CUCTEMY OTPAHUYUTHCA OJHUM HE CIUIIKOM 3HAYUMBIM U He-
60spIIOT0 MaciiTaba cOOBITUEM U CTPEMUTHCS A€HCTBOBATH MCKIIOUUTETHHO
B COOTBETCTBUU C IIOCTABJIEHHBIMHU yCIOBUAMHU. B pesyibpraTe 11U 106pOBOJIBHO
3arOHUT cebs B TECHBIE pAMKY He3HAYUTEeIbHBIX KOHEYHBIX IleJIel, a TEM CaMbIM
CO3HATEJIbHO CY3UT chepy CBOEH AeATeNbHOCTH M YMEPUT YeCTONIOOUBLIE 3a-
MBICJIBI. [TOCKOJIbKY METO/ IBHO PACCUMTAH Ha TO, YTOOHI CZIeIaTh CUCTEMY TIO-
CIYLUIHOM Hallleli Bojie, — Ha30BeM ero npupydenuem M.

Hanpumep, MOXKHO momnpo6oBaTh co3zaTh VM, KOTOPBIH GpyHKIIMOHUPOBAJ
6bI KaK yCTPOMCTBO C BOIIPOCHO-OTBETHOM CUCTEMOI, TO €CTh BBICTYIIAN GBI B POJIU
«OpaKysa» (TepMHUH, KOTOPBIM MBI BBEZIEM B cieaytonieid rase). OqHaKo OBLIO
6bI Hebe3ommacHo HazeaaTh M moso6HOM KOHEYHOH LeJIbI0: BhIaBaTh MaKCH-
MaJIbHO TOYHbIE OTBETHI Ha JTI0O0H 3aJaHHbIH BOIIPOC — BCIIOMHUM OITMCAHHBIHI
B BOCbMOU IiaBe ciokeT «['MmoTe3a PuMaHa u mocjiezyomias KaTacTpodar.
(ITpaBga, Takas 1[eJib CTUMYJIHpoBaa 661 VIV mpeApUHUMATD JeHCTBUA, FapaH-
THUPYIOLINE eMY, YTO BOIIPOCH OyAyT MpocThIMU.) HaM moHaio0uTCsA TPeojoeTh
3TU TPYZHOCTU. [IoaTOMY CilefyeT o4eHb BHUMATEIbHO OTHECTUCH K CAMOU IIPO-
ueaype npupydeHus VIV ¥ HONBITATHCSA KOPPEKTHO OIPeEeTUTh KOHEYHYIO LIeIb,
cTuMmynupys I nposBiIaTs Z06PYIO BOJIIO OTBEYATh Ha BOMPOCH 6€30mIn609HO
Y CBOAUTH K MUHUMYMY CBO€ BO3ZeiicTBre Ha Mup. [IpaBza, mociejHee He UMEET
OTHOIIIEHUS K TeM CIy4YasM, Korza GpopMyJIUpOBKa BOIPOCOB HEBOJIBHO BHIHYXK-
naet VI 1aBaTh OTBETH], OKa3bIBaloIIMe BAUAHYE Ha OKPYKAIOIINX, HO BCe PABHO
3TH OTBETHI 00513aHBI OBITh A0COJOTHO JOCTOBEPHBIMHU, a pOpMa UX U3JIOKEHUS
He JOJKHA MaHUITYJINPOBATh CO3HAHUEM JIIOJEi?®,

MB&I BUZIETH, HACKOIBKO HEYZ0OHO MOTh30BaThCSI TOYHOH crieluduKaIyel, Koraa
pedb uzieT 06 aMOUITMO3HOM KOHEYHO 1IeJTM — K TOMY K€ OTATONIEHHO!N CJIOKHOM
CHCTEMOM ITpaBUJI, KOTOPBIE IpeANHCchBatoT VI, Kak eMy ZeliCTBOBAaTh B IPAKTH-
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YeCKU OTKPHITOM MHOKECTBE CUTYalui. Bblo 6b HAMHOTO TI0/Ie3Hee TPUMEHSTh
METO/ TOYHOM crelnudUKauy s CTOJNb Y3KOM 3a/auu, KakK mpupydenue M.
Ho pake B 3ToM ciiy4ae ocraercs: Macca npobieM. CiefyeT MpOsSBIATH OOJIBIITYIO
OCTOPOXXHOCTB, COCTaBJIAA OllpeZiesieHre cucteMbl noBeaeHusa M. Hanipumep, kak
OH COOHMpaeTcs «CBOAUTbh K MUHUMYMY CBOe BO3/IEHCTBHE Ha MUDP»? HeobxXoammo
y6eauThCs, YTO OH OyZeT COOTI0AATh BCE YCIOBUSA U €T0 KPUTEPUU HE OTIMYAIOTCS
OT HaIIUX CTaHJAAapTOB. HelpaBUIbHO BEIOpaHHAS UM BEJTUYMHA CTENIEHU BO3/JEH-
CTBUA MOXET IIPUBECTHU K IIJIa4YeBHBIM pesysbraTaM. CyllecTBYIOT U pyrue omnac-
HOCTH, CBSI3aHHBIE C CO3JaHUEM CHUCTEMBI «OPaKYJ/l», HO UX MBI OOCYZIUM ITO3XKE.
Mertoz npupyueHus VM ecTecTBEHHBIM 00pa3oM MEPEKIUKAETCA C METOJOM
ero M3oJAIuu. [IpeanosokumM, Mbel 610kupoBanu VM TakuM o6pas3oM, YTO OH
He 8 COCMOSHUU BBIPBAThCS HAa CBOOOY, HO €CTh CMBICJI TIOMBITATHCSA CHOPMUPOBATH
Yy HEro TaKy CUCTEMY MOTHUBALIUU, YTO Jake KOIZa MOABUTCA BO3MOXKHOCTD I10-
6era, y Il He 803HUKHeM JceIAHUS TIOKUATH CBOIO «IIECOUHUITY». [IpaBaa, eciu
OZHOBPEMEHHO C 3TUMU MepaMU IMOAKIIOYUTD «PACTAXKKN» U MHOXKECTBO JAPYTUX
MPeIOXPAaHUTENBHBIX YCTPOUCTB, IAHCHI HA yCIIeEX TMPUPYUYEHUs PE3KO yrmaayT?.

MeToz KOCBEHHOM HOPMAaTUBHOCTHU

Ecu B KaKUX-TO C/IydasgX MeTOZbI TOYHOU creludUuKauy oKaxxyTes Oe3Ha-
JIEXKHBIM IEJIOM, MOXKHO GBLIO GBI ITOITPOO0BATh METOZ KOCBEHHON HOPMATHUBHOCTH.
OcHOBHas uzes 3TOro MOAX0/a OYEHb MPOCTa. BMecTo TOro 4To6H! M30 BCEX CUIT
IIBITAThCA IaTh TOUHENIIIee oIpeieleHrie KOHKPeTHBIX CTaHAAPTOB ¥ HOPMAaTHBOB,
MBI pa3pabaThIBaeM CXeMYy IIpollecca WX IMOJy4YeHUs. 3aTeM CO3ZaeM CUCTEMY,
KoTopas 6blya 6Bl MOTMBUPOBAHA BBIIOJHUTD 3TOT IPOLECC U NIPUHATH MTONY-
YeHHBIE B pe3ysIbTaTe CTaHJApThl U HOpMATUBHI 2. Hampumep, mporecc Mor 651
3aKJII0YaThCA B MOWCKE OTBETA HA SMITMPUYECKUI BOIIPOC, KaKHe IIPeANOYTH-
TeJIbHBIE efcTBUA oxkuzana 661 oT VIV Hekas ueanu3npoBaHHas BEPCUS Yesio-
BeKa, MPeZIoNIOXKUM, Hac caMuX. KoHeuHol 1iesibio MM B TakoM ciydae craja
6Bl KaKkasg-HUOY/b BEPCUS BPOJIE «/IeaTh TO, UTO MbI MOTJIH OBI ITOXKEIATh, YTOOBI
nesnan W, ecu GBI OJITO M YIIOPHO Pa3MBIILISIN 06 3TOM».

JlampHeliiee 06bsACHEHNS METOA KOCBEHHON HOPMATUBHOCTH MBI TIPOJOKAM
B TPUHAJLATON IVIaBe. B Hell MBI BepHeMcA K H/iee SKCTPAIOIALNY Halllero BoJe-
U3bSIBJIEHUS U U3yYUM aJIbTepHATUBHBIE BapUaHThL. KocBeHHAsT HOpMAaTUBHOCTH —
OYeHb BaKHBIN ITOZIXOZ B CUCTEMe MeTOZIOB BEIOOpa MOTHBAaMU. OH ITO3BOJISIET HAM
GOMBIIYIO YacTh TsDKeJeHIel paboThl, KOTOPYIO HYKHO BBIMIOJHSATE IIPU TOYHOM
crennUKAIU KOHEYHOH 1Ie/IH, TIepEHAIPABUTE CAMOMY CBEPXPa3yMy.
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MeToz IpUyMHOXEHUS

TNocneauui MeTo/, BbIOOpa MOTUBAIIMY B HAIllEM CITUCKE — IIPUYMHOXKEHHUE.
B ero ocHoOBe JIeXKUT ciieAyiomas uaesi: BMECTO TOTO YTOOBI GOPMUPOBATD C Ull-
€moe2o iucma cucTeMy MoTuBaIuu y M, Mb1 obpariaeMcs K MHTEJIEKTyaTbHOMY
areHTy C YK€ CJIOXKUBITUMUCS U TIOAXOASIIMMY HaM MOTUBAaMU MOBeIeHUs. 3a-
TeM MBI PacIIiPUM KOTHUTUBHBIE CIIOCOOGHOCTH areHTa 0 YPOBHS CBEPXPa3yM-
HBIX. ECJTM BCe TOMIET XOPOIIIO, TO METO/, IACT HaM CBEpPXPa3yM C IIPUEMJIEMOU
CHUCTEMOM MOTHBAIIUU.

O4eBUJHO, YTO TAKOW IMMOAXOJ HeJb3sl IPUMEHATH B ClIy4dae CO3/[aHUs 3apo-
avia M. Ho mpuyMHOXeHUe BIIOJHE PeajbHO HCIIOIh30BaTh, KOTJa K CBEPX-
Pa3yMHOMY yPOBHIO UAYT APYTUMH MYTAMU: TIPU MOMOIIYU TIOJHON 3IMYJISIUN
TOJIOBHOT'O MO3Ta, 6MOJIOTUYECKOTO yAyYIIeH!sT MHTE/JIEKTYaJIbHBIX CITOCOOHO-
cTel, co3laHUA HEHPOKOMITBIOTEPHOT'O HHTepdelica NN Pa3BUTUA CETEH U Op-
raHu3amui — KOIZla eCTh BO3MOXXHOCTD IIOCTPOUTH CUCTEMY Ha OCHOBE HOpMa-
TUBHOTO siipa (OOBIYHBIX JIOZIEl), KOTOPOE YIKe COJAEPXKUT Ipe/CTaBIeHUE
0 YeJIOBEYECKHUX LIEHHOCTHX.

[IpuBeKaTeTbHOCTh METO/IA IIPUYMHOXKEHUS MOXKET PAaCTH IPSMO IIPOTIOP-
IIMOHAJIbHO HAIlleMy Pa304apoBaHUIO B IPYTHX MOAX0aX K PEIIEHUIO TPO6IeMbl
KOHTpoJsA. Co3ZlaHue CUCTEMBI MOTUBALIMU A1 3apoeiia M, koTopas ocTanach
OBl OTHOCUTEHHO HAZIEIKHOMN U MPUHOCKIIA OB [TOJIb3Y B pe3yIbTaTe PEKyPCUB-
HOT'O0 CAMOCOBEPIIIEHCTBOBAHUS ZIa’Ke MOCJIE TOT0, KaK VIV TpeBpaTUTC B 3peJIbIiA
CBepxpasyM, — JIeJIo KpaliHe CJIOKHO€E, 0COOEHHO eCTU HYKHO TOJYYUTh BEPHOE
pellieHue ¢ MTepBOM TOMBITKU. B ciiyyae MPUYMHOXEHUS Mbl MOTJIA OBl KaK MU-
HUMYM HadaTbh C areHTa, KOTOPBHIH YK€ MMeeT 3HAaKOMYIO M CXOXKYIO C YesIoBe-
YeCKOW CUCTEMY MOTHUBAIUH.

OJHaKo TPYAHO 00eCIeYnTh COXPAaHHOCTh TAKOU CIOKHOU, pa3BUTOM, He nje-
aJbHOM U IJIOXO ITOHMMAaeMOW HaMM CaMUMU CHUCTeMbl MOTHBAIIUU, TAKOM KakK
YyeJIoBeveCcKasd, oc/Ie B3jieTa ee KOTHUTHBHOTO PAKETOHOCUTESA B CTpaTocdhepy.
Mp&I y3xe 06CyKJaiu, 4YTO B pe3y/IbTaTe HECOBEPIIEHHON SMYIAIINY MO3Ta MOXKET
COXpaHUTbHCSA PYHKIMOHUPOBAaHUE €T0 MHTEJJIEKTA, HO 6YyT yTEPSHbI HEKOTOPBIE
YepThI TUYHOCTH. TO jXe caMoe (XOTs, BO3MOXKHO, U B MEHbILIEN CTETIEHN) BEPHO
B ciy4yae OHOJOTHUYECKOTO YAVUIIEeHUs UHTENIEKTYaJlbHBIX CIIOCOOHOCTEMH,
CIIOCOOHOTO B KAKOK-TO Mepe 3aTPOHYTh MOTUBAIIMIO, & TAK)Ke /IJIST KOJIJIEKTHB-
HOT'O YIYUIIIeHUS ceTell U opraHusanuii — GpakTopa, Cepbe3HO MEHSIOIIETO CO-
HaJbHYI0 JUHAMUKY (HampuMep, 6yeT mepecMOTPEHO OTHOIIIEHUE WU K BHEIII-
HUM, WIN BHYTPEHHUM cyObekTam). Eciu cBepXpa3yM BO3HHUK B Pe3yJIbTaTe
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JABUKEHUA 110 OZHOMY U3 3TUX IIyTel, opraHu3aTop IpoeKTa MOKeT CTOIKHYThCSA
C TeM, YTO KOHeYHasl MOTUBALUA 3PEION CUCTEMBI OKaXKeTCs JJI HETO HeZo-
CcTyImHOH. Biarozapsa M3AmecTBy U MaTeMaTUYeCKU YETKOU oIlpesieIeHHOCTH
apxuTeKTypel I — mpu Bceil ee HeaHTPOMOMOPPHON MHAKOBOCTH — OHA T'O-
pa3zo po3pavHee, HECMOTPS Ha TO YTO BaKHbIE ACIIEKTH ee QYHKIIMOHUPOBAHUSA
He noAzaTcsa GopMasTbHOU ITPOBEPKe.

B KOHEYHOM cueTe, CKOJIbKO OBl MBI HU MO/JCYUTHIBAIY IIPEUMYIIEeCTBa U He-
JIOCTAaTKW MeTOZa NMPUYMHOXKEHHs, CKOJbKO Obl HM PasMBILLISAIN, [T0JAraThCs
Ha Hero WM HeT, — BBIOOpa y Hac, MOXKalyi, He ocTaeTcs. Eciu cBepxpasym
IIOJTyYeH B pe3ysbraTe co3fanusa VI, ucrnonb3oBaTh METO/ IPUYMHOXKEHU ST HeJlb-
3s1. Vl HaNIpOTHUB, eCJIY yZjaJoCh BEINTH HAa yPOBEHb CBepXpa3yMa, ABUTasACh 110 NHO-
MYy IIyTH, MHOTHE METOZABI BEIOOpA MOTHBAIINY OKA3bIBAIOTCSA HEIIPUeMJIEeMBIMH.
Ho naxe c yaeToM Bcero BhIIIIECKa3aHHOT'O BOIIPOC O BepoATHOMH 3¢ PeKTUBHOCTH
IpUMeHeHUs MEeTo/a IPUYMHOXEHUS UMeeT CTpaTeTHdecKoe 3HAYeHUe, eCIu
6J1aroziapsi eMy y Hac MOSIBJISETCSA BOSMOXKHOCTD IIOBJIUATD Ha BLIOOP TEXHOJIOTHUH,
C TIOMOIIBI0 KOTOPOU yZAacTcs BIEPBbIE MOTYUYUTh CBEPXPA3YM.

Pesiome

[Ipesxzie YeM 3aBEPUIUTH ITY TJIaBY, UMEET CMBICJI CYMMHPOBATh CKa3aHHOe. Mbl
pasjivaeM /[Ba MIMPOKUX Kjacca METOJOB PelleHUs IIPOo6IeMbl KOHTPOJIS: KOH-
TPOJIb HaJl BOSMOXKHOCTSIMHU U BBHIOOp MoTHBanuu. B Tab;n. 10 mpuBOAUTCA UX
006001IeHHOEe OIMUCAHYE.

Ta6bnuuya 10. MeTofbl KOHTpONA

MeTtopgbi KOHTPONA Haj BO3MOXHOCTAMUA

M3onAaumnoHHble meToabl Cuctema n3onnpyeTca Takum ob6pas3om, YTo CnocobHa BO3-
[leiCTBOBATb Ha BHELHWUA MAP UCKNIOYNTENbHO nocpes-
CTBOM pa3peLueHHbIX KaHanoBs. Clofja BK/IOUAIOTCA MeTOAbI
du3nyeckoro n MHGOPMaLMOHHOIO OrpaHNYEHUA

CTumynupyiowine metoabl Crctema nomellaeTcs B Cpepy, B KOTopol el obecneunBa-
I0TCA COOTBETCTBYIOLME CTUMYNbI. K HUM MOTYT OTHOCUTb-
CA coumanbHaa UHTErpaumnsa B MUP CPaBHUMBIX C Hell

no cusie CyOGbeKTOB 1 BO3HarpaxaeHve 3awmndpoBaHHbIMA
HarpagHbIMy 3HaKamu. Ba>kHO BO3MOXHOCTbIO ABNAETCA
«aHTPOMHbIA 3aXBaT», XOTA OH U BK/OYaeT B cebA pag 330-
TEPUYECKNX COOOPaKEHNI
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MeTopbl 3aQepPXKKN pa3BnTnA HanaratoTtca onpefeneHHble orpaHNYeHA B Pa3BUTUN KOr-
HUTVBHBIX CMOCOOHOCTEN CUCTEMDI U €€ BO3MOXHOCTb
BJINATb Ha OCHOBHbIE€ BHYTPEHHME NpouecChbl

MeTofbl «pacTsaxKeKk» C nomolbto crieymanbHOro obopynoBaHMY NPoBOAAT Ana-
FHOCTUYECKOE TECTMPOBaHNE CUCTEMbI (BO3MOXHO, 6e3 ee
BeOMa); B C/lyyae oGHapyKeHWA OMacHbIX [eCTBUIA OHa
aBTOMATUYECKUN OTKITIOYaeTCA

MeTopabl BbIGOpa MoTUBaL UM

MeTopa TouHoOM Moaxopn onupaeTca, C O[HON CTOPOHbI, HA CUCTEMY YETKO

cneundurKaumm NPOMNMCaHHbIX NPaBWII; C APYFro — Ha NPUHLUMUMN KOHCEK-
BEHUMaNM3ma

MeTopn npupyuyeHus Cuctema moTmBaumn paspabaTtbiBaeTcs Tak, UTobbl cae-

naTb CMCTeMY MOC/YLIHON Hallel BOSe, OrPaHNYnB Mac-
wTab ee npuTA3aHUIA

MeTopn KocBeHHoOM YacTnyHO onmpaeTcs Ha CUCTEMy YETKO NMPOMMCaHHbIX
HOPMATUBHOCTU npasui 1 Ha NPUHLUMN KOHCEKBEHLMANN3Ma, HO OT/INYaeT-
CA TeMm, YTO NoslaraeTcAa Ha KOCBEHHbIN NOAXo[ K onpepe-
NeHIo NPaBW, KOTOPbIM HY>KHO CNIeA0BaTb, UNU Lieneil,
KOTOPbIX HY»HO NpUAepXnBaTbcs

MeTog npuymMHOXeHunA HaumHaTtb paboTaTb C ccTeMOi, KOTOpas yxKe MMeeT ye-
noBeyveckyio nnu 65M3Kyio K Hell MOTVBaLMIo, MOC/e Yero
ee KOrHUTVBHbIe BO3MOXHOCTW YBEIMYMBAOTCA O YPOBHA
cBepxpasyma

Y KaXZoro MeToJa KOHTPOJISA €CTh CBOU MOTEHIIMAJbHO ySI3BUMBIE MECTa,
C KaXKJbIM M3 HUX COIPSIKEHBI OMpe/ie/IeHHbIE TPYAHOCTU peanu3anuu. Moxer
MTOKa3aThCsI, YTO HaM CJIeJ0BaJIO ObI KIacCUGUITMPOBATh UX OT JYUIINX K XYAIINM,
a 3aTeM BBIOPATh HAWIYYITUHA MeTO/. HO 3TO ObLIO GBI HEHYKHBIM YIIPOIIEHUEM.
OZHYM METO/BI MOJKHO KOMOMHHUPOBATD IPYT C PYTOM, APYTHE — UCIIOIb3YIOTCSA
TOJIBKO CAMOCTOSITENBHO. [10JIe3HBIMU OYAYT JaXKe CPaBHUTETHHO Hebe30macHbIe
METO/bl, €CJIU UX JIETKO IPUMEHATH B KaUeCTBE JIONMOJHUTENbHBIX Mep IIPe/o-
CTOPOXKHOCTH, a OT 60Jiee MOUIHBIX JyYIlle OTKA3aThCs, €CJIU OHU HUCKIIOYAIOT
BO3MOKHOCTb MCITOJIb30BAHUS UHBIX CPEJCTB 3alIUTHL

[TosToMy BCAKHiT pa3 HeOOX0AWMO IPUHUMATh BO BHUMaHUe, KaKue y Hac
€CTh BO3MOXKHOCTU KOMILJIEKCHOT'O TOAX0/a. Hy»KHO MMETB B BU/LY TUII CUCTEMBI,
KOTOPBIA MBI XOTHM CO3/laTh, ¥ METOZABI KOHTPOJIS, IPUMEHUMBIE K KaXJIOMy
TUITy. DTO U OyZIeT TeMOH Halllell caeAyolel TaaBhl.



[naBa fecAaras

Opakysbl, XMHHbI, MOHaPXM
A HCTPYMEHTDI

HacTo MOXHO ycnblwaTh: «CaenanTe NPOCTYO CUCTEMY, OTBEYatoLLYIO Ha BOMPOChll, «Caenai-
Te VM, KoTopblil NPOCTO BYAET MHCTPYMEHTOM, @ He areHToMb DT NpeoKeHna He paccetoT
Halwwmx TpeBor 06 yrpose, HO BOMPOC, KOTOPLIA OHW MOAHMMAIOT, BOBCE He TpUBMAneH, Mno-
CKOMbBKY KpaiHe BaXHO 3HaTb, KaKoro TuMa c1cTembl Hambonee 6e3omnacHbl. Mbl paccMoTpum
ueTbipe TUNa, UK KacTbl, M — opakysbl, [KMHHbI, MOHAPXM U MHCTPYMEHTBI — 11 OBBACHUM,
Kakad CBA3b CYLIECTBYIOT Mexay HUMUK'. Y Kaxoro Tuna A ecTb cBOM NpenmyLlecTsa 1 CBOU
HEAOCTaTKN C TOUKM 3peHUA pelleHra NpobaemMbl KOHTPONA.

Opaky/bl

OpaxkyJs — MHTe/IeKTyaJlbHasa BOIIPOCHO-OTBETHAA cucTeMa. Kak BOIIpOCHl, TaK
Y OTBETHI MOT'YT OBITH CHGOPMYIHPOBAHbI HA €CTECTBEHHOM sI3bIKe. OpaKyI, IIpU-
HI/IMaIOH_[I/Iﬁ JINIIb BOHPOCbI, Ha KOTOpre CYIJ_IGCTBYIOT OJHO3HAYHbIE€ OTBETEI
THUIIA «Ja» 1 «HeT», MOXXET BI:Ipa)KaTL CBO€ MHEHHE HpI/I IIOMOIIY € JMHCTBEHHOI'O
6I/ITa; €CJIN CuUCcTeMa C006I.LIaET O CTEeIIEHHUu CBOEﬁ y'BepeHHOCTI/I B HpaBI/IJIbHOCTI/I
OTBE€Ta — IIPpXU IMOMOIIN HECKOJbKUX 6I/ITOB. Koma OopakKxyJ Cl'[OCO6eH OTBeYaThb
Ha BOHPOCH C OTKpLITbIM MHOKECTBOM OTBETOB, TO €CThb ﬂOHyCKaIOH.II/Ie paBHbIe
TOJIKOBaHUA, TO AJIA TaKOfI CUCTEMBI pa3pa6aTmBaeTCH crieguaJjJibHadA KoJin4de-
CTBEHHaA METpI/IKa, ynopfmquBa}omaH OTBETHI IIO CTEIIEHU UX I/IHCI)OpMaTI/IB-
HOCTHU ¥ TIpaBzonogo6HocTH?. B moboM ciaydae 3a7iaua coO3aHUA OpaKyJa, CIo-
coOHOTO OTBeYaTh Ha BOIIPOCHI 13 JIT060# 061acTu 3HaHUM, cHOPMYIHUPOBaHHBIE
Ha €eCTECTBEHHOM A3bIKE, ABIACTCA HI/I-HOHHOﬁ. ECJII/I KOMy-TO y,Z[aCTCH ee peIJ.II/ITb,
OH, BEPOATHO, TaKKe co3zacT MV, KoTopblli TOHMMAaeT YeJoBeueckrie HaMepeHu st
TaK K€ XOpoI1Io, KaK 1 9Y€JIOBE€YECKHUE CI0Ba.
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MozKHO TaKKe mpecTaBUTh M-opakysa, 061aaromiero cBepxpasyMoM JIUIIb
B OZIHOM obsTacTy 3HaHUM. Hampumep, opakyina-MaTeMaThKa, BOCIIPUHUMAIOIIETO
BOITPOCHI, CPOPMYTUPOBAHHBIE TOJBKO HAa (OPMaJbHOM S3BIKE, U JAIOIIErO OT-
BEeThl OYEHb KAUeCTBEHHO (CMOXKET MOYTH MTHOBEHHO PEUIUTH MPaKTHUYECKU
JI00YI0 MaTeMaTHYECKYIO 3a/1a4y, Ha KOTOPYIO BCEMY MaTeMaTHYeCKOMY coo0IIie-
CTBY MOIJIO GBI MOTPe6OBAThCA CTOJIETHE COBMECTHOIO TpyZa). Takoil opakyi-
MaTeMaTHUK OKa’KeTCs B Illare OT CBOEro BOILIOIIEHUS B YHUBEPCAJbHBIN
CBepXpasyM.

CBepxpa3yMHBIE OPAKYJIbI, JEHACTBYIOMINE B Y3KOH 06JIaCTU 3HAHUH, YXKeE CY-
ecTBYIOT. TAKOBBIMU SIBJISIOTCS: KADMAHHBIM KaJIbKYIATOP — CBOEOOPA3HBIN
OpakKyJ B 061aCT OCHOBHBIX aprpMeTUUYECKUX OlepaIiii; TH060H MOUCKOBUK —
YacTUYHas peasu3alius opaKysia B 3HAaUUTENIbHOU 001aCTU OOIIEro AeKaapaTUB-
HOT'O 3HAHUA YesoBeuecTBa. Takue OopaKyJibl, CYLIECTBYOUINE KaXK/AbIH B CBOEN
HWUIIIE, SBJISAIOTCS CKOpee MHCTPYMeHTaMu, yeM areHTamMu (06 UM-uHCTpyMeHTax
6yzeM TOBOPUTDH OTAENIbHO). 3a CUCTeMaMU, OTBEYAIONMMU Ha BOIIPOCHI, €C/IU
He YKa3aHO MHOe, MBI OCTaBUM T€PMUH OPAKYJL.

YToOBl YHUBEPCAIbHBIN CBEpXpa3yM paboTas B KauecTBe OpaKysa, Ha HETro
MOXXHO BO3/IefICTBOBATb METOJaMU KaK KOHTPOJIS HaJ, BO3MOXHOCTAMH, TaK
¥ BbIOOpa MOTHBaNUU. [I[ppyeM MOTUBHPOBATb OpaKyja HaMHOIO JIeTye, YeM
JpyTHe KacThl CBEpXpasyMa, IMMOCKOIBKY ero KOHeYHas Iejib, KaK MpaBUiIo, JI0-
BOJIBHO ITPOCTAst: OPaKYyJI I0JKEH CBOAUTh K MUHUMYMY CBO€E BO3/JIEHICTBYIE Ha MUD,
BBIZJaBaTh aOCOIFOTHO IOCTOBEPHBIE OTBETHI U HE MO3BOJIATH cebe MaHUITYIUPO-
BaTh CO3HAHUEM JtoJiei. Eciu MbI BEIGEpeM MeTOZ IpUpydeHus, TO OyAeM Tpe-
60BaTh OT OpakKysa, 4TOOBI MPU MOATOTOBKE OTBETA OH HCIIOJIb30BaJ TOJBKO
olipefie/ieHHbIE BhIJIeJIeHHbIE pecypchl. HampuMep, eMy MOXKHO YKa3aTb, YTOORI
OTBET OCHOBBIBAJICS Ha MTPEIBAPUTENBHO 3aTPY>KEHHOM MacCHBE JaHHBIX, CKaXKeEM,
COXpaHeHHO! KOIIUY CTPaHUI] MHTEPHETA, U IIPU 9TOM ObLJI TIOJIy4YeH B pe3y/ibTaTe
OIIpeZieIEeHHOTO U QUKCUPOBAHHOTO YHCJIA BBIYHUCIUTENBHBIX IMIAroBs. YTOOR
y opakyJsia He BO3HHKAJIO coOa3Ha MaHUITyIMPOBATh HAIITUM CO3HAHUEM U BBI-
HYZaTh HaC 33laBaTh eMy 60Jiee TPOCThIE BOIIPOCH (MPEIION0KUM, TIEpe] HUM
CTOUT 33a/laya MaKCHUMHU3UPOBATh TOYHOCTb OTBETOB), IIepeJl HUM MOXXHO OBLIO
OBl TIOCTABUTD 11€Jb: YHUUYTOXKATh 3aJaHHbIM BOMPOC cpa3y, KaK TOJIbKO OH ZIaCT
Ha Hero oTBeT. [IpyyeM BOIIPOC MOT GBI Cpa3y 3arpyKaThCs B €ro MaMATh Iepes
3aIMyCKOM MpOrpaMMBbl. YTOOBI 3a/1aTh BTOPOU BOIIPOC, MOXKHO OBbLIO OBI Mepe3a-
rpy»KaTh MAIIMHY U 3aMTyCKaTh Ty XK€ MPOrpaMMYy C Y2Ke IPYTUM IIPeJBapUTETbHO
3arpy’kKeHHbIM B TTaMsATh BOIIPOCOM.
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1 yripaBiieHUA OpaKyJIOM Hy>KHa JOBOJIBHO IIpocTasA chucTeMa MOTUBAlUH,
OZHAKO JlaXke B 3TOM CJIydae BO3HUKAIOT IIOYTU He3aMeTHbIe, HO IOTEeHIIUaIbHO
omacHble Mpo6ieMbl. [IpeAnonoKuM, HaM HEO6XOAUMO TOYHO cHOPMYIUPOBATh
ansa VW 3HaueHue ¢pas: «CBECTU K MUHUMYMY CBOE BO3ZEHCTBUE Ha MUP NpU
JIOCTVKEHUHU OIlpeZieIeHHbIX pPe3yJbTaTOB» U «JJif OAOTOBKU OTBeTa UCIIOJIb-
30BaTh TOJIBKO OIpe/ieJieHHbIe BbIIeJIeHHbIE PeCcypchl». YTO POU30UZET, eciu
VI B x0Zie CBOEro MHTE/JIEKTYaJIbHOI'O COBEPIIEHCTBOBAHUA YCTPOUT YTO-TO
BpO/Ie HAYYHOH PEBOJIIOIINY, U3MEHUB IIPU 3TOM CBOIO 06a30BYIO0 OHTOJIOTHUIO?*
CHavajila HaM HaJIo JlaTh ollpefieieHre TaKUM IOHATHUAM, KaK «BO3ZeHCcTBUe»
U «Bbl/IeJIeHHbIE PeCypPChl», B COOTBETCTBUM C Halllell OHTOJOrue! (MOCTyAupyst
CYILIECTBOBaHUE PA3JIUYHbBIX GU3NUECKUX 0OBEKTOB, B YaCTHOCTU KOMITBIOTEPOB).
Ho Bapyr ciyyaercs HeoxkuzanHoe: VIM-opakysn oOHapyKUBAET, YTO HEKOTOPBIE
HAIllM caMble paclpoCcTpaHeHHble KaTerOPUU OCHOBAHBI HA JIOXKHBIX MIPE/ICTaB-
JIEHUSIX — OYeHb HallOMUHaeT [ToBeZleHue JIoZiel, Korzia KakZioe HOBOe IIOKOJIeHe
YUYEHBIX [TBITAETCS U36aBUTHCS OT OHTOJOTMYECKUX KaTerOPUii, BBEeZIEHHBIX KOT/Ia-
TO UX IpeAlleCTBEHHUKaMU (KTO cefiyac IOMHUT TaKue MOHATHUS, KaK «(JIOTrH-
CTOH», «CHJIa )KU3HU» U «abCOTIOTHAS OTHOBPEMEHHOCTH»?). CHCTeMa IiesIeroa-
ranus VU, mepesKuBaroiero OHTOJIOTMYeCKUH KPU3HUC, I0OKHA OBITH J0CTAaTOYHO
3JIaCTUYHOM, YTOOBI OH CMOT COXPAaHUTh U CyTb, U AyX CBOEH MepBOHAYaIbHOU
e ¥ 6epe)XHO NMepPeHeCcTH 3TOT 6araXk B HOBYIO CUCTEMY L[EHHOCTEM.

He Bcerza 3azaua co3zath ApyKecTBeHHBIN VM-opakysl ¢ IOMOIIBIO MeToZAa
BBIOOpAa MOTHBAIIUM MOXKET OKa3aThCs TPUBUATBHOU — OZHAKO OHA BCE PAaBHO
mpotie, YeM 3ajavya paspabotaTts VU, obnagaromuii cB0OOL0M B AOCTUKEHUU
cIoxxHOU Ienu. KaxkeTcs:, 3To MOIJIO OBI CJIYKUTb apryMeHTOM B IIOJIb3Y TOTO,
YTOOBI TIEPBBIM CBEPXPA3yMOM cTas opakya. C HUM JIETKO paboTaTh, OJIb3YACh
TaK ke MeTOJOM KOHTPOJIA HaZl BO3MOXXKHOCTAMU, — YeM He CIe[y IOl apryMeHT
B [IOJIb3y YBU/ETh HMEHHO OpaKyJsa B POJHU IIepBoro ceepxpasyma? K opakyny
IIpYMeHUMEI Bce CTaH/ apTHbIE U30JIALMOHHBIE MeTOABL. KpoMe Toro, cymiecTByIOT
MeTO/bl, KOTOPBle MOXXHO UCII0JIb30BaTh, TOJIBKO NMesd ZIeJI0 ¢ opakysaoM. Hanpu-
Mep, BO3MOXKEeH PHCK, YTO, IIpecjeAysd KaKhe-TO CBOU TaliHBle IJIAaHbI, OpaKyJl
HayHeT ZlaBaTh He O4YeHb JJOCTOBEPHbIe OTBETHI, AIBHO TEM CaMBIM CTapasch Ma-
HUITYJIMPOBATh HALIUM CO3HaHMEM. ECTh 3aMedaTesbHBINA CIIOCO6 CHUBUTH ITY
yI'po3y: CcO3ZaTh MHOXKECTBO OPAKYJIOB, B JIETKON CTelleHU OTINYalouXCa ApyT
OT ZIpyTa CBOMMHU HCXOHBIM KOZIOM U 62301 ]aHHBIX. 3aTeM C IIOMOIIIBIO IIPOCTOH
GyHKIMY cpaBHUBATh UX OTBETHI U Ilepe/jaBaTh UX 3aKa34MKy TOJIBKO B CiIy4ae,
KOT/Ia OHU BCe COITIacyIoTCs Mex Ay coboii. [IpaBzia, MOXKHO IOy CTUTb, YTO JTI0O0H
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YHUBepCaJIbHbIN CBepXpasyMHBIU OpaKyJl y3HaeT O CylLeCTBOBaHUU JPYTUX Opa-
KyJI0B (BBIBEZIET 3TO M3 CBOMX 3HAHUI O YEJIOBEYECKOM OOIECTBE), BO3MOXKHO,
OT HEro yZacTcs CKPHITh HEKOTOPBIE ZleTaln UX GyHKIHOHUpoBaHus:. Eciu opa-
KYJIBI HE CMOTYT CBSI3BIBATHCS MEXAY COO0H, UM 6YyZAET TPYAHO KOOPAUHUPOBATh
OTBETBI, YTOOBI MAHUITYIMPOBATh HAMU. ECTh MHOKECTBO CITOCOOOB OTKJIOHATHCS
OT WICTHUHBI, U pa3Hble OPaKY/Ibl MOTYT II0-Pa3HOMY OLIEeHUBATh ITPUBJIEKATENb-
HOCTB Ka)K/IOTO BapHaHTa — B TO BpeMsd KaK camMa UCTHHA SIBJIAeTCS GOKaTbHON
TOYKOH (II0 KOTOPOH BO3MOXXHO JJOCTHKEHUE COIVIacusA B OTCYTCTBUE KOMMYHHU-
Kalluil Mex Ay cTopoHaMu). [I0aToMy eciu opaky/bl IPUAYT K KOHCEHCYCY, 9TO
MOXKeT OBITh IPU3HAKOM, YTO OHU JAIOT [IPaBAUBEIM OTBET .

MebI MOXXeM TIOJHOCTBIO ToJiarathes Ha MI-opakyia, eciu 3HaeM, 9YTO OH UC-
II0JIb3YeT BCEe CBOM BO3MOXKHOCTH, YTOOBI 1aBaTh JOCTOBepHbIe OTBeTHL. Ho faxe
€cJIv MBI HE BO BCEM /IOBEPSIEM eMYy, OH ObLI ObI HaM mosie3eH. OpaKys1y MOXKHO
6BLT0 OBI 33/1aBaTh BOIIPOCH, HA KOTOPHIE TPYAHO HAUTHU OTBETHI, HO JIETKO IIPO-
BepUTb, IIpaBUJbHbIE I OHU. HanpumMmep, MHorue MaTeMarudeckue 3azauu. Eciu
Bac UHTepecyeT BOIIPOC HCTUHHOCTH KaKOT'0-TO MaTeMaTU4eCKOr'0 YTBEPKAeHUA,
MOXKHO IIOIIPOCUTH OpaKysa HalTU JoKa3aTeJIbCTBO 3TOMY UJIU OIPOBEPIHYTH
ero. [Torck camMoro IoKa3aTejbCTBa MOXKET TPeboBaTh IPOHUIATENLHOCTH U Ta-
JIaHTa, IPeBhILIA0Iero Halllkd BO3MOKHOCTH, a €0 IPOBEPKY MOKHO BBIIIOJTHUTD
IIpY TIOMOIIY IIPOCTON MeXaHW4eCKOH IpoLeyphl.

Eciu okakeTcs, 4TO KOHTPOJUPOBATh Bce OTBETH VM-opakyia CIUIIKOM
Zoporo (ckaxeM, KOTZa BOIIPOCH HE OTHOCATCS K 00JIaCTH JIOTUKU U MaTeMaTu-
KH), LI IPOBEPKU MOXKHO BBIOMPATh CydaliHble TOAMHOXECTBA OTBETOB. Eciiu
OHU OKa)XyTCS BEepHBIMH, V HAac MOABATCA OCHOBAHUA IIPUCBOUTH BBICOKYIO Be-
POATHOCTB TOMY, YTO BEPHBIMU ABJIAIOTCA U BCE OCTaJbHBIE OTBETHI. DTa XUTPOCTh
IIOMOKeT Cepbe3HO COKOHOMUTH B I[eJIOM Ha OIpeJie/leHUU CTelleHU JOCTOBep-
HOCTY OTBETOB, KOTOPBIE OBLIO GBI CIMIIIKOM 3aTPATHO TPOBEPATH 0 OTAETBHOCTH.
(K coxaneHuio, 5TO HU4YEero He CKaXkeT O ZOCTOBEPHOCTH OTBETOB, KOTOPBIE MBI
HecnocobHbl IPOBEPUTD, IIOCKOJIBKY PEIINBIINICA HA 0OMaH OpaKyJ MOXeT pe-
IIUTh OTBEYaTh JOCTOBEPHO TOJBKO Ha Te BOIPOCH], IPAaBUJIBHOCTH OTBETOB
Ha KOTOpble MBI, I10 er0 MHEHUIO, OLIeHUTh B COCTOSHUU.)

VHorza He Melano Obl UMETD 110/, PYKOY KOHKDETHbIE PEKOMEH/JalluH, I0-
3BOJIAIOLINE BBIABIATH, HACKOJBKO KOPPEKTEH TOT UM UHOU OTBeT (MK IIOMO-
ralre OprueHTUPOBAThHCSA, I7le ¥ KaK MBI MOIVIM OBl IPOBEPUTH IIPABUIBHOCTD
OTBETA), TpaB/a, MbI HE BCET/a MOXKEM JI0BEPATh MoJ0OHBIM coBeTaM. Hampumep,
[0 Hamrel mpocbkbe opakysn OyZeT HCKATh pelleHUs Pa3HbIX TEeXHUYECKUX
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u ¢punocopckux mpobieM, KOTOpble MOT'YT BOBHUKHYTH B IIpollecce pa3paboTKu
60Jiee COBEPIIEHHBIX METO/BI BEIOOpA MOTHBAIK. ECIM HaM IOKa)XeTcs, 4To
Mpe/IOKeHHBIN OpaKy/IoOM MPOeKT 6e30IaceH, MOXKHO MTOMPOCUTD €r0 OTHICKATh
B HEM cepbe3HbIe HeZIOCTaTKHU U IPU HATUYWH TaKOBBIX OMTUCATh KaXKABIH U3bSIH
Ipy TIOMoIY He 6oJiee ABa/IaTH CJIOB. BOpockl Takoro pojia crmocobHb! obec-
MEeYUTDb Hac eHHoU nHbopMaliueii. OfHAKO HAM CJIEAYET MPOABIATH OCTOPOXK-
HOCTb W CAEP)KUBaTh cebs, YTOOBI He 3a7aBaTh CAUWKOM MHOZ0 TIOZOOHBIX BO-
MIPOCOB — U He T03BOJIATH cebe cauwkom mojaratbCs Ha ZeTalu JaHHBIX HaM
OTBETOB, — HMHa4e y HeJOOPOCOBECTHOTO OpaKy/ia MOSBUTCS BO3MOXKHOCTb IO~
BJMATDH Ha HAIIW yOeKJeHUsA (IIPU IMOMOIIM Bpozie 6b 6€300UAHBIX, HO BIIOJHE
MaHUNYIATUBHBIX coobInenwuii). UM, obnazamoIieMy CBEpXMOIIbI0 B 061acTu
COLIMAJIbHOTO MaHUITYINPOBAaHUs, He IOTPebyeTcss MHOTO BpeMEHH, YTOOBI TIO/-
YUHUTH HAC CBOEH BoJe.

Iaxe ecau MU-opakyn paboTaeT B IIOJHOM COOTBETCTBUM C HATUMU TPebo-
BaHUSIMM U JKEJAHUAMHU, CYIIECTBYeT PUCK, YTO UM OYAYT HEIPaBUIbHO I10JIb-
3oBaThcs1. OHO M3 OUEBUIHBIX MTPOSIBJIEHUH 3TOM TPO6IEMBI COCTOUT B TOM, UTO
OpaKyJ, HaJeJeHHbIN CBEPXPA3yMOM, CIIOCOGEH CTaThb MCTOYHHUKOM OTPOMHOM
BJIACTU U OOECIIEYUTH CBOEMY OIEPATOPY MJIM MPOTPAMMHUCTY pelIatollee CTpa-
Ternvyeckoe MperuMYyIecTBO. JTa He3aKOHHAs BJIACTh, CKOpee Bcero, 6yaeT uc-
0JIb30BAThCsI OTHIOZAB He B MHTepecax o6iecTBa. He CTOb ABHBIHM, HO HE MeHee
Ba’XHBIM acCIeKT 3aKJII0YaeTCs B TOM, YTO MOCTOSTHHASA paboTa ¢ opaKyIoM TauT
B ce6e OrpPOMHYI0 OIIaCHOCTD /IJIsT CAMOTO OllepaTopa. Bce HAIIM TPeBOTH — KaK
C MHPOBO33pDEHYECKOH, TaK ¥ TEXHUYECKOHN TOYEK 3peHUST — UMEIOT OTHOIIIEHUE
U K OCTaJIbHBIM KacTaM cBepxpasyMma. [Iogpo6Hee Mbl paCCMOTPHUM 3Ty IIPOGIEMY
B IVIaBe TpuHaz1aToi. [loka J0CTaTOYHO CKa3aTh, YTO UPE3BBIYAMHO GOJIBIIOE
3HaYeHHe UMeJI OBl POTOKOJI, COAEPKAIIUH IOTHY 0 HHGOPMAIHUIO O TOM, KaKHe
¥ B KaKOH IOCJIeZ0BaTebHOCTY OBLIM 3aaHbl BOIIPOCH U KakKue ObLIN JaHbI
oTBeThI. MOXKHO ITOAyMaTh HaJl TeM, YTOOBI pa3paboTaTh TaKOW BapHaHT OpaKyJa,
KOTOPBII OyZIeT OTKa3bIBaThCS OTBEYaTh Ha BOIIPOCHI, €CJIU COYTET, YTO OTBETHI
MOTYT UMETh KaTacTpohUIeCKUEe MOCAEACTBUSA C TOUKU 3PeHU OOIETPUHATHIX
B Y€JIOBEYECKOM COOOIIECTBE HOPM.

JIKHHbBI 11 MOHapXU

JI’KUHH — MHTeJJIEKTyalbHas CUCTEMA UCTIOHEHUS KOMaH/. /PKUHH MTOJTyJaeT
KOMaH/[y BBICOKOTO YPOBHS, BHIITOJIHSET €€ U OCTAHABJMBAETCSA B OXXUAAHUU
caeaytoiieit koMmaHAb®. MoHapX — cUCTeMa, MOJYUYUBIIas MaHJaT Ha JoOble
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JeNCTBYUSA B MUPE AJIs1 JOCTH)XEHHU I HEKOTOPBIX MacIITaOHBIX ¥, BO3MOXXHO, OYeHb
ZIOJITOCPOYHBIX Tiesielt. OMucaHus 3TUX CUCTEM He OYeHb HAaTIOMUHAIOT TO, YTO
MBI IPUBBIKJIU CYUTATh 9TAJIOHOM CBEPXpPa3yMa, — HO TaK KarKeTCs JIUIIb Ha Iep-
BBIHN B3IUIAJ.

B ciyyae M-pxyHHA IPUXOAUTCA [IOXKEPTBOBATh OJHUM U3 CAMBIX IIPUBJIE-
KaTeJIbHBIX CBOMCTB OpaKy/a: BO3MOXXHOCTBIO MCIIOJIb30BaTh U30IAIIOHHEBIE Me-
ToZBI. MOXKHO, KOHEUHO, PaCCMOTPETDh BO3MOXKHOCTh Pa3paboTKU 3ab6JI0KMPOBaH-
HOT0 /XKUHHA, CITOCOOHOI0 CO3/1aBaTh 0O'bEKTHI IUIITH B HEKOTOPOM OI'PAaHUIEHHOM
MIPOCTPAHCTBE — TMPOCTPAHCTBE, OKPYKEHHOM CTEHAMM C MOUIHBIMU YKDPEIH-
TEJbHBIMU CUCTEMAMU WJIM 3aMUHUPOBAHHBIMU OapbepaMu, KOTOPBIE JOJIKHBI
CIETOHUPOBATDh B CAydae MOMBITKY Mmobera. TPyAHO ¢ YBEPEHHOCTHIO TOBOPUTH
0 BBICOKO¥ 6€30MMacHOCTH TaKoU GU3NIECKON U30IAINHY, ECJIU PEYb UJET O CBEPX-
pasyMe, BOOPY»KeHHOM YHHBepCaJIbHBIMU MaHUITYIATOPaMU M UHHOBAITOHHBIMU
KOHCTPYKIIMOHHBIMU MaTepuaaaMH. Jlaxe e KaKUM-TO 06pa3oM yZacTcs obec-
MeYuTh JHKUHHY TaKyo Ke Ha/le)KHYI0 U30JAIUI0, KaK U OpaKyJy, BCe paBHO
He OYeHb MOHATHO, YTO MBI BBIUT'PAeM, OTKPHIB CBEPXPA3YMYy IPSIMOHN JOCTYII
K MaHUITYISATOPaM, BMECTO TOT'O YTOOBI IIOJTYYUTh OT HET'O IO POOHBIE OTTUCAHUS,
KOTOpbIe MOXKHO ObLIO 6Bl BHUMATENbHO U3YUUTh, & 3aTEM KUCIT0JIb30BaTh, YTOOBI
MTOJIYYUTH TPpeOyeMBbIi pe3ybTaT caMUM. BEIUTPEIII B CKOPOCTU U yA0OCTBE 13-3a
yCTpaHeHUs YesoBeKa-ocpeJHNKA BPsA/ U CTOUT IOTEPY BO3MOXKHOCTH HUCIIOb-
30BaThb Oojiee HaJeKHBIE METObI OJOKUPOBKH, JOCTYIIHbIE B CIydYae Opakysa.

Eciu KTO-HHOYAb BCe-TaKU €030acm MKWHHA, ObLIO OBI JKeJIaTeJbHO, YTOOBI
aToT VIV moAuuHsiics He 6yKBaJIbHOMY CMBICTY KOMaH/I, a CKOpee HaMepeHUsIM,
JIeXKAIIUM B X OCHOBE, TIOCKOJIBKY /IXKUHH, BOCIIPUHUMATOIINH KOMAaH/[bI CJIUIIIKOM
ZIOCTIOBHO (TIpY YCJIOBUU, YTO OH JOCTAaTOYHO CBEpXpa3yMeH, YTOOBI 06eCreInThb
cebe perarolee cCTpaTerunIecKoe MPENMYIIECTBO), MOXKET IOXKeIaTh YOUTH U TIOJThb-
30BaTeJif, ¥ BCE OCTATbHOE YeJI0BeUeCTBO IIPU IIEPBOM >Ke BKJIIOUeHUU — I10 ITPU-
YUHaAM, U3/I0KEHHBIM B pas/iesie O MaryOHbIX OTKa3aX CUCTEMBI B BOCbMOIA TJIaBe.
B 11es10M Ba)kHO, YTOOBI IPKMHH BCeryla UCKaJj A06poKeIaTeNbHbI BApUAHT WH-
TepIpeTaluy JaHHOU eMy KOMaH/bl — Kak s cebs, TaK U JJis BCEro YeyioBe-
4yecTBa, — U YTOOBI OB MOTHBUPOBAaH UMEHHO Ha TaKoe, a He Ha OyKBaJIbHOE
ee BbITIOTHeHME. VzeanbHbit UV-IKUHH Z0KeH ObITh CKOpee TepBOKIaCCHBIM
BBINIIKOJIEHHBIM IBOPEIKUM, HEXXeTU TeHUaJTbHBIM CaBaHTOM-ayTUCTOM.

Opnako MN-XuHH, 06J1aJaf0IUH YepTaMU PO eCCHOHATBHOTO IBOPEIIKOTO,
npubausuics 66 K TOMY, 4TOOBI TIPETEeHJ0BATh HAa MECTO B KacTe MOHAapXOB.
PaccmoTpum Ayl cpaBHeHUA uel0 co3zanusa V-moHapxa ¢ KOHEYHOH I1e/IbI0
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PYKOBOJCTBOBAThCA yXOM KOMaH/, KOTOPbIe MBI /Jaju OBl €My, eI Obl co37ia-
BaJI HE MOHApXxa, a JKUHHA. TaKkoil MOHApX UMUTHPOBAJ OBl [PKUHHA. Byzydn
CBEPXPA3yMHBIM, OH MOT GBI C JIETKOCTHIO I0Ta/jaThCs, KAKMe KOMaH/bl MBI ZaJIH
6Bl DKUHHY (4 BCETZa CIIPOCUTDH HAC, €CaU OBl 3TO IIOMOIJIO €MY B IPUHATUU
pemrenus). Belma ObI B TAKOM CIydae Kakas-TO 3aMeTHas PasHUIA MeXAY MO-
HapXOM U [DKUHHOM? YTy, ec/iv MOCMOTPETh Ha pa3inyire MeKy HUMU C APYTOM
CTOPOHBI C YYETOM BapUaHTa, YTO CBEPXPA3yMHBIH [XKUHH MOT ObI TOYHO IIpeJ-
CKa3bIBaTh, KAKYE KOMaH/bl OH MOJYYHUT, KAKOU BRIUTPHIII JACT TO, YTO OH OyJeT
BBIHY’K/IEH XK/JATh 3TUX KOMaH/, YTOObI HAUaTh JeCTBOBATH?

MoskHO 6BL7IO OBl AyMaTh, YTO IPEUMYIIECTBO J)KWHHA Iepe/; MOHAapXOM
OTPOMHO, MTOCKOJIbKY, €CJIM YTO-TO MOHZET He TaK, [)KUHHY BCerZa MOXHO JaTh
HOBYIO KOMaHZy OCTaHOBUTbHCS WY UCIIPABUTH PE3YIBTATHI CBOETO JeHCTBUI —
B TO BpeMsA KaK MOHAapX MMpOZOJKaa Obl 3a[yMaHHOE HEB3Upas Ha HAIlU IIPO-
TecThl. Ho BBICOKass 6€30MacHOCTh MKMHHA, KaK MBI ee cebe mpeCcTaBisieM,
BO MHOT'OM WJIJTIO30pHA. KHOIIKU «CTOI» WM «OTMEHa» CpaboTaloT y JKUHHA
TOJIBKO B CJTyYae HEOMACHOTO OTKa3a, HO eCJIU [IeJI0 KacaeTcs IarybHoro 0TKa3a,
CKa)XeM, BBIIIOJTHEHUE TeKyUleld KOMaHZABl CTAHOBUTCA JJIS AKMHHA KOHEYHOH
L[EJTbI0, — OH IPOCTO IIPOUTHOPUPYET JF0ObIe HAIITY MOMBITKY OTMEHUTD IPEABIAY-
1Ty KOMaHAY' .

Mo:xHo 6BL7T0 6B TOITPO6OBATh CO3/aTh JAKUHHA, KOTOPBIHM Oy/ZieT aBTOMAaTH-
YeCKU IIPOrHO3UPOBATh HauboJiee XapaKTepHbIe POOIeMBl, KOTOPbIe 0OpYyIIATCS
Ha II0JTh30BaTeslel, ecau JKUHH BHIIIOJIHUT JAHHYIO €My KOMaHZAY, IPU 3TOM
JUKUHH JOJDKEH OyZIeT 3aIpalliuBaTh MOATBEPXK/AeHUE KaXK/IbIi pa3 mepe ee Kc-
nmotTHeHWeM. TaKyio CUCTEMY MOXXHO ObLIO ObI Ha3BaTh OXCUHH ¢ pamudukayueri.
Ho eciu MBI B cuax pa3paboTaTh TakKoro JXKWHHA, TO [T0YeMY Obl HE CO37aTh
mogo6HOro MoHapxa? To eCTh U B 3TOM CJIydae MBI HE CMOXKEM ITPOBECTU YETKYIO
auddepernuanyio. (Bo3aMoXHOCTD B3[IAHYTh HA PE3Y/IbTAT ellle 10 BEIITOJHEHUA
caMo¥ KOMaH/IbI Ka)XeTCsl O4eHb IPUBJIEKATEIbHOU, HO eciu QYHKITUA paTudu-
Kall¥ IporHo3a OyzieT Koraa-nubo co3zana, To Iepes HAMU BCTAaHY T OYepeHbIe
BOIIPOCHI, YTO C HEIO ZIeJIaTh Aajbllle U KAKUM 06pa3oM ee ONTUMAaIbHO UCITOJb-
30Barhb. [103ke MbI BEpHEMCS K 9TOH TeMe.)

Crnoco6HOCTh OfHOHN KacThl VU mofpa)kaTh APYyroil pacnpocTpaHAeTcs
Y Ha OpakyJyoB. DKUHH MOT O6bI UMUTHPOBATh JEHUCTBUA OpaKysa, eClIu eUuH-
CTBEHHBIE KOMAH/bI, KOTOPbIE MBI €MY ZiaeM, ObLTH OBl CBSI3aHBI C HEOOXOANMO-
CTBIO OTBEYATH HA KOHKPETHHIE BOMIPOCHL. B CBOIO 0Uepe/ b, OPaKysl B COCTOSHUU
3aMeHUTD JKMHHA, KOrZja eMy ITOCTYIIaeT 3allpoC Ha pa3paboTKy KaKOH-HUOYAb
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pexkoMeHzanuu. Opakys BeIZACT [IOLUIAT0OBYI0 HHCTPYKINIO, KaK JXKUHHY ZOCTHUYb
TOTO WJIM WHOTO pe3y/bTaTra, U Jake HANUIIET JAJsg HEro UCXOAHBIN KozaS. DTo
BEpPHO U B OTHOIIEHUH CXO/ICTBA MEX/JY OPaKyJIOM K MOHapPXOM.

Takum o6pa3oM, peasbHas pa3HUIA MEXKAY TpeMs Tunamu MU 3akiodaeTcs
He B UX BO3MOXXHOCTAX. CKOpee, OT/IMYHE CBSA3aHO C PAa3HBIMU IIOAXOAaMU K pe-
IIeHUIo TpobeMbl KOHTposA. C Kaxzoi kactoil U cBsA3aH cBoit Habop Mep
IIpeZoCTOPOXXHOCTH. [10 OTHOIIEHUIO K OpaKy Iy 6yJeT sydile Bcero NpuMeHATh
M30JUPYIOIINe METOABl; HaBEpPHOe, OZ0NHAET M TaKOH MeTO/, Kak IpUpydeHHe.
Jl>KMHHa 3amepeTh CIoKHee, TO3TOMY HaMHOT0 3¢ peKTUBHEE OYET UCTIOTH30BaTh
MeToZ npupydeHus. OZHAKO HU U30JAINWY, HU NPUPYUYEHUIO He MOAJACTCA
MOHapX.

Byab Mepsl pefoCTOPOXKHOCTH PENIAIONIUM OOCTOATETbCTBOM, MEPAPXUS
6bL1a GBI OYEBHHA: OpaKyJl Oe3onacHee JKUHHA, a [DKUHH Oe30macHee MOHap-
Xa — U BCe UCXOHBIE pa3ninyus (yZ0O6CTBO U OBICTPOZAENCTBIE) YILIH OB B TEHB,
YCTYNIUB NIePBEHCTBO €ANHCTBEHHOMY IIPEUMYIIECTBY, PaZul KOTOPOro BEI6OD
Bcerza Obl fiesiasicA B TosIb3y opakysa. OfHAKO ciefyeT IPUHUMATh BO BHUMaHMe
u apyrue GaxTopsl. Beibupas MexJy KacTaMu, HY>KHO YUYUTBHIBATb HE TOJBKO
CTereHb Yrpo3, UCXOAAIINX OT CAMOM CUCTEMBI, HO U OIIaCHOCTb, KOTOpas BO3-
HUKAeT B pe3yJbTaTe ee BO3MOXKHOI'O UCIOJAb30BaHUA. OYeBUAHO, UYTO [KUHH
HalensseT KOHTPOJIUPYIOIIEro ero YejoBeKa OIPOMHOM BJIaCThIO, HO TO JKe caMoe
MOXXHO CKasaTb U 06 opakyse’. B oTinune OT HUX MOHapxXxa MOXKHO OBbLIO OBI
paspaboTaTh TaKUM 00pa3oM, YTOOBI HU y KOTO (4eJIOBEKA WJIH I'PYIIIIBI JIFO/EH)
He 6BLIO GBI TPEUMYIIIECTBEHHOTO ITPaBa BIUATD Ha Pe3Y/IbTaThl PAGOTHI CUCTEMBI
¥ 9TOOBI BCAKUH pa3 MM COMPOTUBISAICA MIPU MaJIeUIled MOMBITKE BMEIIAThCS
B €ro ZIeITeJIbHOCTh WX U3MEHUTH €ro IporpaMMHbIe TapaMeTphl. Bojee Toro,
€CJIM MOTHBAIUS MOHApXa olipe/iesieHa MPU IOMOIITY MeTOa KOCBEHHOM HopMa-
TUBHOCTH (3TOT METO/, YIIOMHUHAJICA B IpebIAYIIel IVIaBe, U MBI BepHEMCS K HEMY
B TPMHA/ILIATOH TyaBe), Takoil IV MOXKHO OyZeT UCIOMb30BaTh I TOCTHUKEHU S
HeKoero abCTpaKTHO 33laHHOTO Pe3yJbTaTa, HallpUMep «MaKCUMAaJbHO CIIpa-
BEJJTUBOTO M 3TUYECKHU JOIIYCTUMOro» — 6e3 HeoOXOJWMOCTH 3apaHee IpeJ-
CTaBJIATh TOYHO, KAKUM OH JOJKEH ObITh. DTO IPUBEJO OBl K BOSHUKHOBEHUIO
CUTyallU¥, aHAJIOTUYHOH «Byanu HeBeZeHUs» [IkoHa Ponzal?. Takue ycioBus
CIIOCOOHBI 06JIETYUTD JOCTHKEHME KOHCEHCYCa, TOMOYb ITPEIOTBPATUTh KOHPIUKT
U IPUBECTU K OoJjiee CipaBeJINBOMY pe3yibTary.

Emme ogHO coobpakeHHe — He B II0JIb3y OPAKYJIOB U JKUHHOB — KacaeTcs
PHCKa CO3ZaHUsA CBepXPa3yMa, UYbsi KOHeYHas I1eJib He OyZeT MOJTHOCTHIO OTBeYaTh
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TOMY, Y€TO B KOHEYHOM CUETE HAaM XOTeJIOCh ObI JOOGUTHCA. JloyCcTUM, TPUOErHYB
K MeTOZAY NMPUPYYEHUs, Mbl YTOBOPUM CBEPXPa3yM CTPEMUTHCSI K TOMY, YUTOOBI
MHUHHUMU3UPOBATh CBOE BO3JEHCTBYE HA MUP, TOTZAA MBI CMOXXeM IOJTYYUTh UH-
TeJUIEKTYaJIbHYIO CUCTEeMY, YbM OI€HKH MPeANOYTUTENbHOCTU TeX WJIM UHBIX
HCXOZ0B OyAYT OTIMYATBhCA OT OLIEHOK OPraHu3aToOpoB IIpoekTa. To ke camoe
IIPOU30MIeT, ecii MBI CO3/JaJM CBepXpasyM, Ype3MepHO BBICOKO IIeHATNH CBOIO
CIIOCOOHOCTB aBaTh aGCOMIOTHO I0OCTOBEPHBIE OTBETHI UJIU CJIETIO IIOBUHOBATHCS
n060# koMaH/e. Eciu 6yAyT pepUHATH COOTBETCTBYIOI[HE MEPHI IPEJOCTO-
POXXHOCTH, 3TO He JJOJIXKHO BBI3BATh OCOOBIX IPOOIEM: MEXKAY ABYMS CCTEMaMU
OIIEHOK OyZIeT MaJjio pa3JIuYui — IO MeHbIIel Mepe /0 TeX TOop, TOKa OHU OT-
HOCATCA K BOSMOXKHBIM MHPaM, Y KOTOPBIX MHOTO IIAHCOB OBITh aKTyaJIH30BaH-
HbIMU. [103TOMY pe3yIbTaThl, KOTOPBIE OKAXKYTCA IIPABUJIbHBIMU II0 CTAHAAPTAM
VMHTEJJIEKTYaIbHOTO areHTa, OyAyT NpaBUJIbHBIMU U C TOYKHU 3PEHUS NMPUHIIU-
masia. Bo3MOXXHO, KTO-TO BO3pPa3uT, YTO NTOA0OHBI IPUHITUII pa3paboTKU Heyza-
YeH, TIOCKOJIbKY HebIaropasyMHO BHOCHUTH JIa’Ke JIETKYIO AUCTaPMOHUIO MEXAY
uesamu VU u nenamu dyenoBedecTBa. (KoHeuHO, aHA/JIOTUYHBIE COMHEHU BO3-
HUKAIOT, eCJId MOHapXaM Ha4YHYT ONpeJesAaTh LeJU, He MOJHOCThIO FapMOHU-
pyIoIlHe ¢ HAIIUMU, YeJ0BeYECKUMMU.)

NN-MHCTpYyMeHTbI

B cBoe BpeMs OBLJIO BHICKa3aHO INPE/JIOKEHHE CO3aBaTh CBepXpa3yM CKOpee
B KaueCTBe MHCTPYMEHTa, 4YeM areHTa!l. liziess BO3HUKJIA HECTyUaiiHO, U CB3aHa
OHA C MTPOCTHIM COOOpaKEHUEM: OOBIYHBIM TPOTPAMMHBIM ObecTiedeHUEeM IOJTb-
3YIOTCS BCe TOAPA, M HU ¥ KOTO HEe BO3HUKAeT HUKAKOTO YYBCTBA OMACHOCTH,
Jlake OTAaJIEHHO HATIOMUHAIOIIETO TY TPEBOI'Y, KOTOPYIO BBI3BIBAIOT ¥ HAC MPO-
6seMbl, 06Cy)XaeMble B 3TOH KHuTe. [lodemy Obl He co3garh MU, moxoxui
Ha o6br9HOe [10, — BpoJie CUCTEMBI YIIPaBIeHUs MTOJIETOM WU BUPTYaJIbHOTO
MOMOII[HHKA, — TOJIbKO 6oJjiee THOKOe U yHUBepcalbHOE? 3a4eM HYKEH CBEPX-
pasym, obsiazaroruii cobcTBeHHOM Bosei? Te, KTO MpUAePKUBAETCSA TaKOH TOUKU
3peHusi, CYUTAIOT, YTO caMa Mapajurma areHta GyHJaMeHTaJbHO OIINOGOYHA.
Bmecto UMV, KOTOpPBIH, IOZOOHO YeOBEKY, JYMAET, JKeJaeT U JeHCTByeT, HaM
CeflyeT OpUEHTHPOBAThCSA Ha HanmcaHue [10, fesatolee JIUIIb TO, JIS 9YeTr0 OHO
MpeZiHa3HaYeHo.

Onnako uzes cozzganusa I10, KOTopoe «esaeT JUIIb TO, AJd Yero IpeaHa-
3Ha4YeHO», HE TaK JIETKO OCYIIEeCTBUMA, TOCKOIbKY P€Yb HUET O IIPOAYKTE C OYEeHb
MOIIIHBIM MHTEJJIEKTOM. B KAKOM-TO CMBICJIE BCE TIPOTPAMMBI ZIEIaIOT TO, Ha YTO
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OHU 3allpOTPaMMUPOBaHbI: UX IOBeJleHUe MaTeMaTHYeCKU oIpezesaeTcs Uc-
XOZHBIM KoZioM. Ho 3T0 yTBep:KAeHMe TaK jKe BepHO U A VU, pruHaAieKamero
KaKOM-TO U3 Tpex KacT. Eciu desiams aus mo, 0151 uezo npeOHA3HaueHo O3HAYaeT
«BeCcTH cebd Tak, KaK npednosidzdiu MporpaMMUCTEI», TO cTaHAapTHoe I10 go-
BOJIPHO YaCTO HapyIlaeT 3TOT CTAHJAPT.

Biarozapst orpaHUYeHHBIM BO3MOXKHOCTAM coBpeMeHHOro [10 (110 cpaBHEHUIO
¢ 1) ¢ mocieACTBUAMU €ro OTKA30B ITOKA MOXKHO CIIPaBUTHCSI — OHU OYAyT
OLIEHUBAThCA I7le-TO MeX/Y 3HaUeHHEM «HeCyIeCTBEHHBIN» U «ZJOPOTOCTOAIIU»,
HO HUKOI/Ia He MOJHUMYTCS /10 YPOBHS OK3UCTEHIMAIbHON yrpo3s?. OfHaKO
€CJIV OTHOCUTEBHO 6e30IIacHbIMY CTaHAAPTHEIE coBpeMeHHEIe [10 sesiaeT He BhI-
COKas Ha/IeX)KHOCTb, a OrpaHUYEeHHble BO3MOXKHOCTH, TO HETIOHITHO, KaK OHU
MOT'yT CTaTh 00pa3IoM JJis co3ZaHusA 6€30IacHOTO cBepxpa3yma. MoKeT ObITh,
noTpe6HOCTh B YV MOXXHO YZOBJIETBOPUTH 32 CYET pacCIIMpEHUs JUaras3oHa
3azia4, pemraeMbIx 06sr9HbIM [10? Ho amanasoH u pasHoobpa3sue 3aa4d, KOTOPhIE
WY ycrienrHo pemusi ObI B COBPEMEHHBIX YCIOBUSX, OTPOMeH. Bpsaz iu And ux
pelleHusa BO3MOXHO co3zarh [10 crnenuanpHoro HasHaveHus. Ho fake eciu aTo
Y MOXXHO C/IeJIaTh, TAKOU IIPOEKT 3aHsJI OBl CIMIIKOM MHO020 BpeMeHU. Eme 10 ero
3aBepuIeHUsA 00g3aTeNbHO U3MEHUTCSA CYLUTHOCTh CaMOro 3alaHUsfA, MOCKOIBbKY
oHU TIPOOJIEMBl YTPATAT CBOIO 37I000ZHEBHOCTH, a JPYyTrUe, TIOKa ellle HeBBIAB-
JIEHHBIE, CTAaHYT aKTyaJdbHBIMU. Hanmuure mporpaMMbl, KOTOpas MOXKET caMo-
CTOATEIBHO YUUTHCS PEIaTh HOBHIE 3a/1a4u U, bosiee Toro, GopMyIHUpOBaTh UX,
a He TOJIBKO CIIPaBJIATHCA C Uy KUMU GOPMYIUPOBKAMH, 110 OB HAM OTPOMHBIE
npeumyinectsa. Ho Torga Hy:KHO, 4TOOBI TporpaMMa UMeia BO3MOXXHOCTD YUUTh-
Cs1, MBICJIU'TD U IUIAHUPOBATD, IPUYEM /IeIaTh 3TO HA BEICOKOM yPOBHE U He Orpa-
HUYUBATHCA OJHOW MM HECKOJBKUMU 00JACTAMU 3HaHUN. VIHBIMU CIOBaMH,
HY?KHO, 9TOOBI OHA 06J1aZjana o6IUM YPOBHEM MHTEJIEKTA.

B Hamewm ciay4yae ocobeHHO BajkHa 3ajava pazpabortku camoro I10. C mpak-
TUYECKOU TOYKU 3PEHUsI OTPOMHBIM BHIUTPHIII Aajia 6Bl aBTOMAaTHU3alUs 3TOTO
nporecca. X0OTsA TaKOH Xe KPUTHUIEeCKU BaXKHOH ABJIAETCA U CIIOCOOHOCTH K OBI-
CTPOMY CaMOCOBEPIIEHCTBOBAHUIO, BEZIb UMEHHO OHA MO3BOJISIET 3apobiry VU
obecIiequTh B3PBIBHOE PAa3BUTHE MHTEJIEKTA.

Eciu Hasudue o6Iero ypoBHS MHTEJIEKTa He SABJIAETCA 0013aTeTbHBIM,
CYLIECTBYIOT JIU MHBIE CIIOCOOBI peann30BaTh uzeto VIM-MHCTpyMeHTa TaK, YTOOBI
OH He BBIPBAJICA 3a paMKHU IIaCCUBHOI'O «pelIaresa» 3agad? BosmoxeH au MU,
He ABJIAIOUINICA areHTOM? VIHTYUIIUA TTOACKa3bIBaeT, YTO 6€30MacHbIM OOBIYHOE
[10 gmesnaeT He OrPaHUYEHHOCTH €TI0 BO3MOXXHOCTEH, a OTCYTCTBUE aMOUIIUIA.
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B Excel HeT moAmporpaMm, TaifHO MEYTAIOIIUX 3aBOEBATh MUP, Oy/Ab ¥ HUX CO-
OTBETCTBYIOIINE BO3MOKHOCTH. DJIEKTPOHHBIE TaBIHI[BI BOOOIIE HUYETO HE «XO-
TAT», OHU BCET'O JIUILD CJIETIO BLIIIOJIHAIOT KOMaH/bI, 3alICAHHEIE B UX KOZ. MoKeT
BO3HUKHYTh BOIIPOC: YTO MEINIAET HaM CO3/aTh MMPOrpaMMy TaKOTO e THUIIa,
HO 00J1a/1ar011y10 60JIee pa3sBUTHIM HHTE/UIEKTOM? Hampumep, opakyJ/ia, KOTOpbIi
B OTBET Ha ONMCAHMUE ILe/IU BblZaj Obl IUVIAH ee JOCTHKEHM, TaK e Kak Excel
B OTBET Ha BBOJ, YMCEJ B TYEHKH BBIJAET UX CYMMY, TO €CThb HEe MMeS HUKAKUX
«IIPEATIOYTEHNM» OTHOCUTENBHO Pe3y/IbTaTa CBOUX PACUETOB WU TOTO, KAK JIFOAK
MOT'YT UM BOCIIOJIb30BaThCs?

Kraccuveckuil myTh HalMCAHUA [IPOrpaMM TPebyeT OT IpOrpaMMUCTa [0-
BOJIBHO /IeTa/IbHOI'O IIOHMMAaHUsA 3a/Zja4¥, KOTOpas J0JKHA ObITh paspaboTaHa,
4TOOBI MOXKHO OBLIO SIBHO 3a/iaTh XOJ €€ PeIllleHUs], COCTOANIIUN U3 MOCIeL0Ba-
TEJIbHOCTH MaTeMaTHIECKH TOYHO OMTMCAHHBIX IIar0B, BRIPaYKEHHBIX B UCXOJHOM
xoze'®. (Ha mpakTuKe IporpaMMUCTEI [I0/IaraloTcs Ha 6MO6IMOTEKH IOAIIPOrPaMM,
BBITIOJTHAOIIUX ONpeJeeHHble QYHKI[UK, KOTOPblE MOXXHO IIPOCTO BBI3BIBATH
6e3 HeoOXOAMMOCTH pa3bupaThCs B AeTalsdX UX peanusanuu. Ho aTu moampo-
rpaMMbl U3HAYaJbHO OBLIN CO3JAHbI JIIOAbMU, KOTOPBIE BCE-TAKH OTJIMYHO Pas-
OUpasKCh B TOM, 4TO Zejain.) DTOT MOAX0A paboTaeT MpU PelleHUN XOPOIIOo
3HAKOMBIX 3a/Ja4, YeM M 3aHATO OOJBIUINHCTBO cyiecTByomux [10. OxHako oH
nepecTaer paboTarhb B CUTYaI[UU, KOTa HUKTO TOJIKOM He TIOHUMAET, KaK JOJIKHBI
OBITH pPEIIEHBI CTOSIINE Iepes MporpaMMoi 3azadyn. VIMEHHO B 3TOM CiIydae
CTAHOBATCS aKTyaJbHBIMH METOJbI M3 00JaCTH Pa3paboTOK HUCKYCCTBEHHOTO
WHTEJUIEKTa. B HEKOTOPBIX MPUJIOKEHUSIX MOXHO UCIIOIb30BaTh MaLTHHHOE 00Y-
YeHHe I TOYHON HACTPONKY HECKOIBKUX TAPAMETPOB IIPOrPAMM, B OCTAIHHOM
[TOJTHOCTBIO CO3/IaHHBIX YeJI0BEKOM. Hampumep, criaM-QpUIbTP MOKHO 00yYaTh
Ha MacCHBe BPYYHYIO OTOOPAaHHBIX COOOIIEHMH 5J€KTPOHHOM IOYTHI, IPHUYEM
B XOJI€ TOr0 00yYEHUs KIACCUPUITUPYIOIUM aJrOPUTMOM 6YAyT U3MEHATHCS
Beca, KOTOPhIE OH IIPUCBAUBAET PA3IUYHBIM JUarHOCTUYECKUM aTprubyTam. B 6o-
Jiee aMOUITMO3HOM ITPUJIOKEHHUN MOYKHO CO3/aTh KJIaCCUGUIUPYIONIUN MEXAHU3M,
KOTOpBIY Oy/IeT caM 06HAPYKUBATh TaKWe aTPUOYTHI U TECTUPOBATh UX MIPUTO/I-
HOCTbD B IOCTOSIHHO MeHstoIelcsa cpee. Ele 60j1ee coOBepIIEHHbIH criaM-GUIbTP
MOJKET OBITh Ha/leJIeH HEKOTOPBIMHU BO3MOXXHOCTSAIMU Pa3MBIILIATH O KOMIIPO-
MMCCaxX, Ha KOTOPBIE TOTOB MTOMTHU [TOJIb30BATEb, UJIN O COAEPKAaHWH aHATU3K-
PYEMBIX UM COOOIIeHH. HY B OJHOM M3 3TUX CJIy4aeB IPOrPAMMUCTY He HYKHO
3HATh HAWJIYYIINUH CII0CO0 OTJEIeHHUs CllaMa OT J06POIOPAA0YHOM MOYTHl — OH
JIOJIKEH JIUIID OMPEAEUTD aJTOPUTM, IIPY IIOMOIIX KOTOPOIO CliaM-(QHIbTP caM
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YIAYYIIUT CBOIO 3P PEKTUBHOCTH 3a cYeT 00y4eHUs, 0OOHAPYKEHU HOBBIX aTpH-
OyTOB MU Pa3MBILITIEHUH.

ITo mepe passutua MM y nporpaMMucTa II0ABUTCH BO3SMOXHOCTb COKOHOMUTD
6OJIBIIYIO YaCTh YMCTBEHHBIX CUJI, KOTOPbIE HYKHBI ZJIs1 IOMCKA Ty TeH peleHus
CTOsIEl Tepes HUM 3aJa4u. B mpesenpHOM ciiy4yae eMy OyZeT JOCTaTOYHO 3a-
JaTh GOpMaJbHBIN KPUTEPUHN YCIIEITHOCTH PEIleHUs U IPeAJIOKUTh 3a4a4dy V.
B cBoeM nouicke UV 6yzeT pyKOBOACTBOBATHCS HAOOPOM MOITHBIX 3BPUCTUYECKUX
IIPaBUJI U METOZOB, ITO3BOJIAIOLINX BEIABUTH CTPYKTYPY IIPOCTPAHCTBA BO3MOX-
HBIX peleHuii. IV Mor 6Bl IPOJOKaTh CBOM MOUCK JI0 Te€X MOp, TIOKa He OyeT
HaliZleHO pellleHue, YA0BJIeTBopsAolllee KpUTEPUIO ycIlexa. A 3aTeM Wi BHEJPUTh
pellleHue CaMOCTOATENbHO, MJAM (HaIpuUMep, OPaKysa) COOGIIUTH O HEM
NIOJIb30BATEJIO.

DneMeHTapHble POPMBI TAKOT'O MOAXO0/A CETOJHA yKe UCIONb3YIOTCSA OUeHb
mupoko. Tem He MeHee [10, B KoTopoM paboTaioT MeTozAbl MM 1 MauinHHOTO
00y4yeHUsi, XOTS ¥ UMEET HEKOTOPble LIAHCHl HAWTU pellleHUe, HEOXKUJaHHOe
IS JII0Jied, UX CO3JaBIINX, BO BCEX IMPAKTUYECKUX CMBICIaX GYHKIHOHUPYET
KaK OOBIYHBIE IPOTrPAMMBI U He CO3/1aeT 3K3UCTeHIIMalbHOI'0 PUCKA. B omacHyo
30HY MBI ITOIIaZlaeM JUIIb TOTZa, KOIZa MeTOAbl, UCIIOIb3yeMble B IIOMCKE, CTa-
HOBATCA CIMIIKOM MOIJHBIMU M YHUBEPCAJbHBIMHU, TO €CTh KOIZJa OHY HAYWHAIOT
MepexXoJUTh Ha OOIUI YpOBEHb WHTEJJIEKTa, a 0COOEHHO — Ha yPOBEHD
cBepxpasyMa.

EcThb (kax MUHMMYM) ZBa CIy4asi, KOIZla MOTYT BOSHUKHYTH IPOOIEMEL.

Bo-mepBbIX, cCBEpXpa3yMHBIH IIPOIECC TOMCKA MOXKET HAaWTH pellleHre, KOTOpOoe
HE TOJIBKO HEOXXUJAHHO, HO U KaTeropuiecKd HeIpuemsaeMo. JTO IPUBEJET
K IMarybHOMY OTKa3y IO OZHOMY U3 OOCYKAABIIMUXCS BBIIIE TUIOB (IOpOYHAA
peanu3sarnus, MHGPACTPYKTYpHAsA U3OBITOUHOCTD, TPeCTyIIHasA Oe3HpPaBCTBEH-
HOCTh). OcOOEHHO OueBH/IHA TaKas BO3MOXHOCTB, KOT/a EMCTBYIOT MOHApX
U JKUHH, HaIIpsAMYIO BOILIOLIAONIYE B )KU3Hb Hali/leHHble MU penieHuA. Eciu
KOMIIBIOTEPHBIE MOZE/NH, IPU3BaHHBIE CUMBOJMU3UPOBATh CYACTbe, WUJIU 3allo-
JIOHEHUE TIJIaHEThl CKpelIKaMu — IIepBble U3 O0OHApPY)XEHHBIX CBEPXPA3yMOM
pellleHUH, yI0BAeTBOPAIOIINe KPUTEPUIO yclieXa, TOTZa MBI IIOJYYUM CILJIOIIHEIe
cMainuky u ckpenku'4. Ho fake opakyJi, BCETo JUIIb co0duwjarowuil 0 peleHnH,
€CJIY BCce UJIeT XOPOIIIO0, — MOXKET CTaTh IPUINHON IOPOYHOM peanusanuu. [1oib-
30BaTeJIb IIPOCUT OpaKyJ/a IpeACTaBUTh IIaH JOCTUXKEHUA OIPeJeJIeHHOro pe-
3yJIbTaTa UJIU TEXHOJOTUIO BHITIOJIHEHUA Olpe/ieieHHON QyHKIINY, a 3aTeM cJie-
AyeT 5TOMY IIJIaHY WU BOILJIOLIAET B KU3Hb TEXHOJIOI'UIO, B PE3YJbTATE YEro
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CTAJKUBAETCsS C MOPOYHOHN peanu3aliueil TOYHO TaK e, KaK ecau Obl peanunsa-
el pemeHus 3aHUMacsa cam U,

Bo-BTOpBIX, TPO6JIEMEI MOTYT BO3HUKHYTh Ha ATare pabotsl camoro I10. Eciu
MeTO/bI, KOTOPBIMH OHO I0JIb3yeTCs /I IIOUCKA pellleHu s, JOCTaTOYHO CJI0KHBL,
OHU MOT'YT JOIIyCKaTh yIIpaBjeHHe IIPOLeCcCOM IIOMCKa B MHTeJJIeKTyalbHOM
pexxuMe. B 3ToM cirydae KOMITbIOTED, Ha KOTOPOM 3atmytieHo [10, 6yeT BHIIAAETh
y2Ke He Kak HHCTPYMEHT, a cCKopee Kak areHT. To ecTh IporpaMMa MoKeT HadaTb
pa3pabaTbIBaTh IJIaH IPOBEJEHUSA TIOMCKA. B ee miaHe OyAyT ompejeseHbl 00-
JIacTH, KOTOpHBIe cjelyeT U3YYUTh B IIepBYIO ouepelb, METOAbl UX U3y4YeHUH,
JIAaHHBIE, KOTOPBIE HY>KHO COOpaTh, MO/iesIb UCIIONb30BAHUA HAWIYYITUM 006pa3oM
MMEIOIINXCS BEIYUCTUTENbHBIX MOITHOCTeH. PazpabaTriBas MIaH, OTBEYAIOII Ui
BHyTpeHHeMy KpuTepuio I10 (B 4aCTHOCTU, KOTOPBIM UMeeT OBOJIBHO BBICOKYIO
BEPOATHOCTD IPUBECTU K PelIeHUIO, YAOBJIETBOPAIOIIEeMY Ollpe/ieIeHHOMY I10JIb-
30BaTeJieM KPUTEPUIO B OTBeZIeHHOE Ha 3TO BpeMs:), IporpaMMa MOXKeT OCTaHO-
BUTHCA Ha KaKOM-TO HeOOBIYHOM Hee. HamprMep, MmiaH MOXET Ha4aThCsA C IO-
JIy4eHUs JONOJHUTEJbHBIX BBIUYHUCIUTEJIBHBIX MOIIHOCTEH U yCTpaHeHUA
MOTEHIMATbHBIX IPENATCTBUU (B TOM umce jtofeit). CTOIb «TBOPUYECKUH TIOJ-
XO/I» BIIOJTHE BO3MOXKXeH TIocjie JocTuXeHuA [10 BBICOKOr'0 MHTEJJIEKTYalIbHOT'O
ypoBHA. Eciiu mporpamMMa pelmuT peajain3oBaTh TaKoH IIaH, 9TO IpUBEJET K dK-
3UCTeHI[MaNbHOMN KaTacTpode.

BPE3KA 9. HEOXXWUAAHHbDIE PE3YJIbTATbI CJIENMOIo MNOUCKA

[axke npocTble NPoLecchbl 3BOSIIOLNOHHOMO NMOUCKa MHOTAA NPUBOAAT K COBEPLUEHHO He-
OXMAAHHBIM ANA NOJSib30BaTeNA pe3ysbTaTaM, KOTOpble Tem He MeHee GopMasbHO yAo-
BNETBOPAIOT NOCTaBIEHHbIM KPUTEPUAM.

O6nacTb CNOCO6GHOrO K 3BOMOLUN anmnapaTHOro obecrneyeHns NpeacTaBaseT MHOrO
NPUMepPOB AaHHOTO ABNeHUA. [ToNcK NpPoBOANTCA NPU NOMOLL SBOJTIOLNOHHOIO anropuT-
Ma, KOTOPbI MPOYEeCbIBAeT NPOCTPAHCTBO BO3MOXKHbIX CXEM annapaTHbIX CPeacTB 1 Te-
CTUPYET KaXKAYHo 13 HUX Ha MPUroAHOCTb NyTeM peann3aunmn Kaxaoro BapuaHTta B Buge
WHTErpanbHON CXeMbl 1 MPOBEPKYM MPaBUIIbHOCTU ee GYHKUMOHMpPOBaHMA. YacTo B pe-
3yfbTaTe 3BOMIOLMNOHHOrO An3aliHa yaaeTca JOCTUYb 3HAaUNTENbHON SKOHOMUN. Hanpumep,
B XOf€e OAHOro 13 NoAoGHbIX SKCMeprMeHTOB bbina obHapy»KeHa cxema AUCKPUMUHALUN
yacToT, KoTopasa GyHKLMOHpPOBana 6e3 TaKTOBOro reHepaTopa — KOMMOHEHTa, CYNTaB-
weroca o6A3aTeNbHbIM ANA BbINOMHEHNA Takoro pofa dyHKuUun. iccneposatenu oueHmny,
YTO CXeMbl, MONyYeHHble B pe3yfbTaTe 3BOJIOLNOHHOIO AM3aliHa, Ha OfMH-ABa nopaaka
MeHblLLEe, YeM Te, KOTOpble ANA TeX e Leneil co3ganu 6bl HXeHepbl-nioan. Takne cxembl
ncnonb3oBanu Gpusnyeckne CBONCTBA BXOAAWMX B HUX KOMMOHEHTOB COBEPLUEHHO He-
TPAAVLMOHHBIMU CMOCO6AMK, B YaCTHOCTW, HEKOTOPbIE aKTUBHbIE 1 HEOOXOAUMbIE [N
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paboTbl KOMMOHEHTbI BOOOLLE He OblIM COeJMHEHbI C BXOAHbIMMW U BbIXOAHBIMU HOMKa-
Mu! BMecTo 3TOro oH1 B3aMMOAEeNCTBOBaNu C APYyrmMmMm KOMNOHEHTaMM 3a CYeT TOro, YTo
06bIYHO CUMTAETCA JOCAAHbBIMY MOMEXaMU: CKa)KeM, /IEKTPOMArHUTHbIX Nonen uimn Ha-
rpy3Ku MCTOYHUKA NMUTAHUA.

[ pyroii sKcneprMeHT No SBONIOLMOHHON ONTUMMU3aLMK C 3aaHnem pa3paboTaTb ocLuI-
NATOP, NPUBEN K MCYE3HOBEHMIO U3 CXEMbI, Ka3anoch Obl, elle 6onee He0OXOLMMOrO KOM-
NMoHeHTa — KoHfeHcaTopa. Koraa ycnelHoe pelueHne 6b110 MOYYEHO 1 YYEHbIE MOCMO-
TPenu Ha Hero, To NMepBoN peakLueil 6binn cnosa: «3To He byaeT paboTtaTbl» OpgHako nocne
6onee TLWaTeNbHOrO aHanM3a OKa3asnocb, YTO AIFOPUTM, CJIOBHO CEKPETHbIV areHT Makraii-
BEp¥, NepekoHOUryprpoBan CBOK MAaTEPUHCKYIO MaTy, NMLLEHHYIO JaTYMKOB, B UMMPOBU-
3MPOBaHHbIV PaANONPUEMHUK, UCMONIb30BAB AOPOXKKY MEYaTHON CXeMbl B KauecTBe aH-
TEHHbl A MprYiemMa CUTHANOB, FeHeprpyeMbIX KOMMbIOTEPOM, KOTOPbIV pacrnonarancs
no6nr3ocTn B To e nabopatopru. 3aTeM 3T CUrHambl YCUANBANKCh CXEMOW 1 Mpeo6-
|pa30BbIBaNNCh B BbIXOAHOW CUTHAN OCLMNnIATopa'.

B opyrux askcnepumeHTax 3BOIOLMOHHbIE aNrOPUTMbl pa3pabaTbiBany CxemMbl, KOTOpble
onpenenany, YTo MaTePUHCKYIo NaTy NpoBepanu ocumnnorpadom nnm yTo B nabopatopun
B PO3€eTKy BKJIOYaNM NasafbHUK. DTN NpYMepbl MOKa3blBaloT, Kak NporpaMmmMbl B npoLecce
cBO6OAHOrO NOMCKa MOTyT M3MEHUTb Ha3HauYeHne JOCTYMHbIX UM pecypcoB, YTobbl obec-
neunTb cebe HeOoXKNJaHHbIE CEHCOPHbIE BO3MOXHOCTY TaKUMU CpeiCTBAMU, KOTOpbIe Npu-
BbIYHO MbIC/IALMNIA YENOBEUYECKU YM HEe TOTOB He TOJIbKO MCMOb30BaTb, HO U MPOCTO
NOHATH.

TeHOEeHUMA 3BONMIOLUMOHHOIO MOUCKA: OTbICKMBATD «XUTPbIE» PELUEHUS 11 COBEPLUEHHO
HeoXuUZaHHble MYTU OOCTVKEHUS LeNn — MPOSABSAETCA U B MPUPOLE, XOTA Mbl CUMTAEM
BMOJIHE HOPMaJIbHbIMU 3HAKOMbIE HaM pe3ynbTaTbl 6110N0rMYecKol 3BONIOLN, faXe ecnn
1 He 6bInKn 6bl FOTOBbLI CMPOrHO3MPOBATb UX. 3aTO MOXHO NMPOBECTN SKCMEPUMEHTHI C UC-
KYCCTBEHHbIM OTOOPOM, B X0Ofe KOTOPbIX YBULAETb PabOoTy IBOMIOLMOHHONO NpoLiecca BHe
pamMoK NPUBbLIYHOIO KOHTEKCTa. B Taknx sKcneprMeHTax nccnenoBaTeniv MOryT co3fiaBaTb
yCNoBUA, peaKo BCTpevalolmeca B Nprupoae, U Habnodatb 3a Ux pesynbraTtamu.

Hanpumep, o 1960-x rr. cpean 61nonoros 6610 pacnpocTpaHeHO MHEHUE, YTO NOMyNA-
LMW XMLLHVKOB OrPaHNymBaloT CBOW POCT, YTO6bI HE MOMACTb B MasibTy3MaHCKYHO JIOBYLLKY".
W xoTA nHanBUAYyanbHbli 0T60p paboTan NPOTVB TaKOrO OrpaHMYeHUs, MHOTME CUMTany,
YTO FPYNMOBON OTOOP JOMKEH NOAABNATb UHAVBMAYaNbHbIE CKIIOHHOCTU MUCMONb30BaTh
nMobble BO3MOXXHOCTU [/l NPOAO/KEHUS POAA U MOOLWPATb TakKoe MoBefleHne, KOTopoe
6GnaronpurATHO CKa3blBaeTCsA Ha BCeW rpynne win nonynsayun B Lenom. NosaHee TeopeTtu-
YecKuUil aHanu3 1 MofenMpoBaHVe MoKasaau, YTo XOTs rPyrnnoBoi oT6Op 1 BO3MOXEeH
B MPUHLMIE, OH CNocobeH nobeauTb NHAMBKAYaNbHbIN OTOOP B OYeHb pPedKo BCTpevato-
LMXCA B NPUPOAE YCNoBuMAX'S. 3aTo Takume yCnoBMsA MOTyT ObiTb CO3AaHbl B nabopaTtopuu.
Korpa npw nomouym rpynnosoro ot6opa ocobein myuHoro xpyuwaka (Tribolium castaneum)

* «Cexpemmulil azenm Maxeaiigep» (MacGyver) — IOIyIAPHBINA aMepHUKaHCKUH Tejieceprat
(1985-1992).
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NonbITaNNCb JOBUTLCS YMEHbLUEHUA pa3Mepa KX NOMynsauum, 3To AENCTBUTENIbHO YAANoCh
caenatb’®. OgHako meTofbl, bnarogaps KOTOpbIM 6bin NonyyeH TpebyeMblil pe3ynbTaTt, BKIo-
yanu He TONbKO «61aronpuATHOE» NPUCNOCOGNEHNIE B BULE CHUKEHUA MNOLOBUTOCTY 1 yBE-
NNYEHNS BPEMEHN Ha BOCTIPOU3BOLCTBO, KOTOPbIX MOXHO Obl10 Obl HAVBHO OXUAATb OT aH-
TPOMOLEHTPUYHOTO 3BOIOLMOHHOIO MOWUCKA, HO 1 POCT KaHHMban3ma?.

Kak mokaspIBalOT IpUMEpHI, IIPUBeJeHHbIE BO Bpe3Ke 9, mpollecchl Heorpa-
HUYEHHOT'O MOMCKa PENIeHUH NHOT/Ia BBIIAIOT CTPaHHbIe, HEOXKU/JAaHHbIE U HE aH-
TPOTOLIEHTPUYHBIE PE3YJIbTATHI 1a’Ke B HBIHEIITHEM CBOEM BeCbMa OTPaHUYEeHHOM
Buzie. CoBpeMeHHBIE TTOMCKOBBIE MTPOI[ECCHI HEOMACHBI, MTOCKOIbKY CIUIIKOM
cnabwl, YTOOBI pa3paboTaTh IJIaH, CIIOCOOHBIM MPUBECTH K UX T'OCIOACTBY HaJ
MupoM. Tako# IIaH JOJKeH BKJIIOUATh Ype3BBIYAWHO CJIOXKHBIE ITard BpPOe
CO3/JaHVsI HOBBIX BHUIOB OPY)KHSI, Ha HECKOJIBKO TTOKOJIEHUM ONepeKaroIux Cy-
I[IeCTBYIOIIYE, WU IPOBEeHNE TPOMaraHANCTCKONM KaMIIaHUH, ropaszio 6ojee
3 PeKTUBHOM, YeM Te, UTO JOCTYIIHBI COBPEMEHHBIM MeXaHU3MaM MaHUITY/IHU-
POBaHUS JIOABMHU. YTOOBI y MAITUHBI MOSBUJIACH BO3MOXXHOCTD XOTs OBl NOMbLC-
Jums 06 3TUX UeAX, He TOBOPS yike 06 UX BOILIOIIEHUY B JKU3Hb, BEPOSTHO, el
HY?KHO YMETb IIPEeACTaBISITh MUP KaK MUHUMYM TaK K€ PEaJTUCTUIHO U JIETAJTBHO,
KaK 9TO ZieJlaeT OOBIYHBIN B3POC/IBIH YeTOBEK (XOTS OTCYTCTBHE 3HAHUM B OIIpe/ie-
JIEHHBIX 00JIaCTSIX MOXKET OBITh CKOMIIEHCHUPOBAHO YpPE3BBIYAHO Pa3BUTHIMH
HaBbIKaMU B APyTuX). [ToKa 3TO jajieKo MpeBBIIIaeT yPOBEHb UMEIOLTUXCS CUCTEM
WU. A y9uThIBast KOMOMHATOPHBIHN B3PBIB, KOTOPHIN OGBIYHO MTpeceKaeT MOMBITKU
PEIIUTH CIOKHBIE 3a/]a4H TJIAHUPOBAHMUS IIPU TIOMOIIA METO0B Tiepe6opa (Ml
BU/IEJIU STO B IT€PBOIi IVIaBe), HeIOCTATKU U3BECTHBIX aJTOPUTMOB HE MOT'YT OBITh
MIPEO/IOIEHBI TPOCTHIM HapallMBaHUEM BBIYMCIUTENBHON MOUHOCTH?!. OfHAKO
[0 Mepe Pa3BUTHUSA IIPOLECCOB IMOMCKA MU MJIAHUPOBAHUSA PACTET U UX IOTEH-
yaabHast OMACHOCTb.

B0o3MOXXHO, BMECTO TOT'O YTOOKI TO3BOJIUTH CIIOHTAHHOE U OIMACHOE Pa3BUTHE
IleJieHalpaBJeHHOr0 TOBeJeHUsT areHTOB IMPU MOMOIIM MOIIHBIX MTOMCKOBBIX
QJITOPUTMOB (BKJIFOYAS MPOIECCH TNIAHUPOBAHMUS U IIPSIMOT'0 MIOKMCKA PENIeHUH,
VZIOBJIETBOPAIONINX ONIpeie/IeHHBIM KPUTEPUAM MOJb30BaTe ), TyUlile ObLIO0 GBI
Co37IaTh areHTa HaMepeHHo. HaZieTuB cBepXpa3yM sIBHOM CTPYKTYPOU areHTCKOTO
THIIA, MOXKHO OBLIO GBI TOBBICUTH €0 IMPeCKa3yeMOCTh U IIPO3PaYHOCTh. XOPOIIO
paspaboTaHHasl CUCTEMA C YETKUM pasZieJieHrueM MeXy LeJsIMU U HaBbIKaMU
O3BoOJIMJIa ObI HAM ZIeJIaTh TPOTHO3BI OTHOCHUTETHLHO PE3YJIbTAaTOB, KOTOPBIE OHA
OyzZeT BeIZaBaTh. Jlaxke eci MbI HE CMOXKEM TOUYHO CKa3aTh, K KAKOMY MHEHUIO
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MPHUZET CUCTEMA WJIM B KaKUX CUTyal[UAX OKaXeTcsd, OyZeT MOHATHO, B KAaKOM
MecTe MOXXHO IIpOaHaIM3UpPOBATh ee KOHEYHBIe IIeIU U, KaK cJle/CTBUe, KpUTe-
pUH, KOTOPHIMH OHAa BOCIIOJIb3yeTCs IPU BbIOOpE CBOWX JEUCTBUIN U OIlEHKE
MIOTeHIIUATbHBIX TIJIAHOB.

CpaBHUTENIbHAA XapPaKTePUCTHKA

ByzeT mosie3aHo 0606IIUTb CBOMCTBA Pa3IUYHbBIX KacT VIV, KoTopble MbI 06CyUIN
(tabu. 11).

Ta6nuua 11. CBOMCTBa Pa3NIMYHbIX TUMOB NHTENNEKTYallbHbIX CUCTEM

Opakyn

Cuctema gnAa oTBeTa Ha BO-
npocbl

MonHOCTbIO NPUMEHVMBbI N30AALNOHHbIE
MeTOofbl.

MonHOCTbIO NPUMEHVM MEeTOA NpUpY-
yeHus.

CHMXeHHaA NOTPeBHOCTb B MOHUMaHUN
YesloBeYeCKNX HAMEePEHWI U MHTEPECOB
(MO CpaBHEHWIO C AXUHHAMW 1 MOHap-
Xamu).

Mcnonb3oBaHve BONPOCOB, Ha KOTopble
CYLLeCTBYIOT OJHO3HauYHble OTBeTbl TMNa
«fla» N «HeT», MOMOXET N36aBnUTbCsA

OT HEOOXOAUMOCTU 3MEPSATH «Moses-
HOCTb» NN «MHGOPMATUBHOCTb»
OTBETOB

BapuaHTbI: opaKynbl, orpaHu-
YyeHHble OHOV 0611acTblo 3Ha-
HUN (HanprMep, MaTemMaTUKOW);
OpaKyJbl C OrpaHUYEHHbIM [0-
CTYMNOM K KaHany BbiBoAa (Ha-
npumMep, Jatowire oTBeTbI: «Aav,
«HeT», «HeT peLIeHA», «NoUTU
HaBepHOEeY); OpaKy/bl, OTKa3bl-
BaloLiMecsa oTBeYaTb Ha BONpPO-
Cbl, cofepaLyme xoTs Obl Ha-
MeK Ha HEKOTOPbIN 3apaHee
onpefeneHHbI KpuTepui
«6efCTBUAY; MHOXECTBEHHbIe
OpaKysibl N4 CpaBHEHMWA
OTBETOB

NcTouHUK orpoMHow BRacTu (MoryT
obecneunTb onepaTtopy pelatoLiee
cTpaTernyeckoe npermMyLLecTso).
OrpaHuyeHHas 3amTa oT HernpaBuJIbHO-
ro NCMoNb30BaHUA ONepaTopPOM.
HeHapieXXHbIX 0paKynoB MOXHO 6blno 6bl
1cnonb3osaTb ANIA NONyYeHNA OTBETOB
Ha BOMPOCbI, KOTOPble TPYAHO OTbICKaTb,
HO NTerko NpPoBEPUTD.

O6neryeHHyto GopMy NPOBEPKN OTBETOB
MOXHO ObI10 Gbl MPOBOAWTL 32 CYET UC-
NoJib30BaHWA MHOXeCTBA OPaKy/oB
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ANA He3aBMCYIMOrO BbINOJN-
HeHNA aBTOHOMHbIX ofne-
pauui

DPKUHH Cucrema NCNosIHeHUs Ko- OTUYaCTN NPUMEHUMbI N3ONALMOHHbIE

MaHp, MeToAbl (AN NPOCTPAHCTBEHHO OrPaHM-
UYEHHbIX OXKWNHHOB).
OTyacTu NPYMEHUM MEeTO NPUPYYEHUs.
[KMHHBI MOTYT MPOrHO3UPOBaTb HanMbo-
Nlee XapakTepHble Npobiembl U 3anpaLun-
BaTb NOATBEPXKAEHMNE Ha BbINOSIHEHNE
KOMaHpa

BapuaHTbI: AXKUHHbI, UCNOJb- P>KWUHHBI MO Gbl Pa3buBaTb BbIMOHE-

3ylolme pasfimyHble «ANCTaH- HMe KOMaHA Ha 3Tarbl, YUTOObl KOHTPONN-

LM SKCTPanonAuMm» Uan cTe- | poBaTb NMPOMEXYTOUHble pe3yfbTaThl.

neHu cnefoBaHNA ckopee ayxy, | ICTOUHMK orpomHon Bnactu (MoryT

HeXenn bykBe KOMaHf; [KNH- | 0b6ecrneunTb onepaTopa peLaLwmnm

Hbl, OrpaHYeHHble OTAENbHbI- | CTpaTernyecknm NpermyLecTBOM).

M1 06/1aCTAMU 3HAHUI; OKMH- | OrpaHMYeHHas 3alMTa OT HEMpPaBUIIbHO-

Hbl, OTKa3blBaloLeca ro UCNonb30BaHKA ONepaTopPOM.

BbIMOMHATb KOMaHfAbl, €Cn OHW | bonbluasa NoTpebHOCTb NOHUMATL Yeno-

NpefCKasbliBaloT, YTO UX BbINOS- | BEYECKNE HAMEPEHUA U MHTEPECHI

HeHVie OTBEYaeT HEKOTOPOMY (NO CpaBHEHUIO C OpaKyamm)

3apaHee onpeaeneHHoOMy Kpu-

Tepuio «bencTBUsA»

MoHapx Cuctema, npegHasHayeHHas | M3onAunMoHHbIe MeTOAbl HEMPYMEHUMBI.

BonbLWMHCTBO APYrMX METOLOB KOHTPONA
Haj BO3MOXHOCTAMY TaKXe HenpruMeHu-
Mbl (32 CKNIOUYEHNEM COLMANIbHOWN MHTe-
rpauumn 1 aHTPOMHOroO 3axBaTa).

MeTop npupyyeHnsa B 60MbLIMHCTBE CAy-
YaeB HENPUMEHM.

Bbicokasa NoTpebHOCTb B MOHUMAHUN
WCTUHHbIX YeN0BEYECKNX HaMepEeHNIA

N HTEePEeCoB.

Heo6xoaMmMocCTb NpaBUIbHOWN peann3aumm
C NepBoro pasa (B NpUHLMME, B TON UK
WNHOW CTENeHN 3TO BEPHO AN BCEX KacT)

BapuraHTbl: MHOTVie BO3MOXHbIe
CUCTEMBI MOTMBALIMK; BO3MOX-
HOCTb MCMONb30BaHMNA OLIEHKN
N «paTudmKaymy opraHmsaTo-
pom» (cm. rnasy 13)

MoTeHUManbHO UCTOYHWK OFPOMHON Bna-
CTW 4N1A OPraHn3aTopa, BKIoYas peLuato-
Lee cTpaTernyeckoe npemmyLLecTso.
Mocne akTBaLMW He NOLABEPXKEH B3/IOMY
CO CTOPOHbI OMepaTopa 1 MOXeET ObiTb
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CHabXXeH HEKOTOPOI 3alnTol OT He-
NpaBoOMepHOro nucrnonb3oBaHua. Moxer
MCMosb30BaTbCA ANA peannsaymmn nc-
XOA0B TWMa «Byasib HeBedeHUA» (CM. rna-
By 13).

MoryT 6bITb NPUMEHNMbI U30AALNOHHbIE
MeTOAbl B 3aBUCMMOCTM OT peanu3auin.
Mpwn pa3paboTke n GyHKLNOHMPOBAHUN
MaLUMHHOIO CBepxpa3yma, CKopee BCero,
6yayT MCMONMb30BaTbCsA MOLLHbIE MOUC-
KOBble NpoLiecchl

UncTpy- Cucrtema, He NnpefHa3HavyeH- | MoOLWHbIN MONCK C Lenbio HaNnTK peLle-
MeHT HaA ANA LeneHanpasBiieHHO- | HUe, YAOBNETBOPAIOLLIee HEKOTOPbIM
ro nosefeHuA dopManbHbIM KPUTEPUAM, MOXKET Npu-

BECTW K OTKPBITUIO PeLLIeHNs, KoTopoe
OTBeYaeT 3TUM KpUTEPUAM He3arnnaHu-
POBaHHbIM 1 ONacHbIM CNocobom
MoLHbIT MOUCK MOXeT BKNloYaTb B cebA
BTOPUYHbIA, BHYTPEHHW MOUCK 1 NPO-
Lleccbl NIaHNPOBaHNA, KOTOPble BbIABAT
onacHble Crnocobbl MPOBeieHNA OCHOB-
HOro noucka

Jlyisi onipeieNIeHU A, KAKOU TUII CUCTEMBI OyZIeT caMbIM 6e30ITacHBIM, TpebyeTcst
MIpOBeieHNE JOTIOTHUTENbHBIX HCCIefoBaHul. OTBET MOXKET 3aBUCETH OT yCJIO-
B, NIPU KOTOPBIX ucmonb3yeTcss VM. Kacta opakysoB, OYeBUAHO, TPUBJIEKa-
TeJbHA C TOYKU 3pEeHUA 6€30MacHOCTH, IMTOCKOJbKY K OpaKyJaM NMpPHUMEeHUMBI
Y METOZBI KOHTPOJIA Ha/l BO3MOXKHOCTSIMHU, ¥ METOZBI BbIOOpa MOTHUBAIUU. B 3TOM
CMBICJIE MOXKET MOKA3aThCs, YTO OPAKYJIbI IPEAIOUYTUTETbHEE MOHAPXOB, KOTOPBIM
TIOAXO/SAT JIUIITH METOABI BEI60pa MOTHUBAIUM (38 UCKIIOUEHUEM CUTYaIIui, Koraa
B MHpE CYUIECTBYIOT U IPYTHUE MOIIHBIE CBEPXPAa3yMHBIE CUCTEMBI, — B 3TOM
cJlyd4ae MOTYT IPUMEHATDH COLMAJbHYIO MHTErPalyIo WY aHTPOIHBIN 3aXBaT).
OZHAKO OpaKyJ MOXET JaTh OIEPATOPY CAULIKOM OOJBIIYIO BJIACTb, YTO OMACHO
B CJIy4ae KOPPyMIHMPOBAaHHOI'O WK HEGJIAropa3yMHOr'0 OIIepaTopa, B TO BPEMSI
KaK MOHAapX /JaeT HEKOTOPYIO BO3MOXXHOCTD 3aIlIUTUTHCSA OT TAKUX HENPUATHO-
cTeii. Tak YTO paH)XMPOBAaHWE KACT C TOYKU 3peHUs 6e30mMacHOCTU He CTOJb
OYEBU/THO.
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JPKVHHA MOXXHO CYMTAaTh KOMIIPOMUCCHBIM PelleHUeM, HO BBIOOD B MOJIb3Y
UKUHHA He Bcerza 6yeT yAadyHbIM. Bo MHOTHX OTHOIIEHUSAX €My CBOHCTBEHHEI
HeZocTaTKu 0benx KacT. Kaxkymascsa 6e3omacHocTs MM-MHCTpYMeHTa TaKXe
MOJKET OBITh MJLTIO30PHOMN. UTOOHI TaKas CCTEMa MOIJIA CTaTh JOCTATOYHO YHHU-
BepCaJbHOH U 3aMEHUTH CBePXPa3yMHOr0 areHTa, OHA I0JIX)KHA BKJIIOYATh B ceOs1
Ype3BBIYaiHO MOIIHBIE POIECCH BHYTPEHHETO MTOMCKA U MJIAaHUPOBAHUA. DTU
MIPOIIeCChl MOTYT UMETDh He3aIllJITaHUPOBAHHEIE ITOC/IE/CTBUSA B BU/E ITOBEJEHUS
areHTCKOro THIa. B 3ToM ciy4dae 65110 OBl JTydllle cpa3y pa3pabaTeiBaTh CUCTEMY
KaK areHTa, YTOObI MPOrPaMMUCTEI MOTJIU YeTUe BUETh, KaKKe KPUTEPUU OTIpe/ie-
JISTIOT Pe3yJbTaThl ee PAOOTEL.



[naBa OfMHHaALaTas
CueHapmm MHOTONONAPHOTO MNPJ

Mbl yxe He pa3 ybexaanvcb (0COBEHHO B rflaBe BOCbMO), Kakol OMacHOM MOXeT ObiTb pas-
BA3Ka, NPMBOAALLAA K OAHOMONAPHOMY MUPY, KOrAa eAMHCTBEHHbIN CBEPXpa3ym Mosyyaer
pelatoliee CTpaTernyeckoe NPenMyLLIecTBo 1 UCNomb3yeT ero Ana GoOpPMMPOBaHNA CUHINTOHA.
B 3TOM rnaBe Mbl PAaCCMOTPUM, UTO MOXET MPOW3OMTH B CIlyvae MHOTOMOMAPHOIO MCXOAA:
BO3HVIKHOBEHVIE MOCTNEPEXOAHOIO OOLLIECTBA CO MHOXECTBOM KOHKYPVPYIOLLMX CBEPXPA3yMHbIX
areHTOB. DTOT CIOKETHbIN BapMaHT MHTepecyeT Hac Mo ABYM MpuumHam. Bo-nepsbix, ofHUM
13 pelleHnii NPobnemMbl KOHTPOMS MOXKET ObiTb METOL COLMaNnbHONW MHTErpaLum — ero fo-
CTOVIHCTBa 1 HeAOCTaTKM OblIvi OTMeYeHbl B AEBATOM rage. [leTanbHO OH OyAeT onmncaH B 3Tol
rnase. Bo-BTOpbIX, Aaxe Npw OTCYTCTBUM HAMEPEHHOTO CTPEMIEHWA CO31aTb MHOrOMONAPHbIE
YCNOBWSA, UTOObI PelnTb MPOBNEMbl KOHTPOSS, OHN MOTYT COXMTbCA Camu coboit. Kak Torna
6ynet BbirnaneTb ncxon? CoBcem HeobAzaTeNbHO, YTO MOABMBLIEECA 0OWECTBO, OCHOBAHHOE
Ha KOHKYPEHLMN, OKaXXeTCA NePCneKTVBHBIM 1 MPOCYLIECTBYET CKONb-HWOYAb AOMTO.

B cuieHapuy OZHOIOJSAPHOTO MUPA, KOIZla KPUTUYECKUH PyOex yKe mepelieH
Y HACTYIWIO NpaBjeHUe CUHIJITOHA, — BCE, YTO IIPOU30HJET IOTOM, OyZeT
MIOJTHOCTBIO 3aBUCETh OT €r0 CUCTEMBI IIeHHOCTeH. [I03TOMY MCXO MOXKET OBIThH
KaK OYeHb XOPOIINM, TaK ¥ O4YeHb IJIOXHUM, B 3aBUCHMOCTH OT TOT'0, KaKue Y CUHIJI-
TOHA 3aMBICJIBL. B CBOIO 0uepesib, ero IeHHOCTHAS OPUEeHTALIHA 3aBUCUT OT TOT'O,
6blLy1a JIM pelleHa IpobyeMa KOHTPOJIA M — eCJIU ObliIa pellieHa — OT Ijeslel IIpo-
€KTa, B paMKaX KOTOPOTo OBLI CO3aH CHHIJITOH.

ITak, Te, KOT'O MHTEPECYIOT BO3MOXXHBIE ClleHapuU Ucxozia ¢ GOpMUPOBaHUEM
CUHTJITOHA, MOTYT ONEPETHCSA HA TPU MCTOYHUKA BO3MOXKHOU MHbOpPMaNMu:
bakTophl, Ha KOTOPBIE CUHIJITOH BO3/IeHCTBOBATh He MOXeET (Hampumep, Gpusu-
YecKue 3aKOHBI); KOHBepreHTHBIe MHCTPYMEHTATbHbIE IeJTU; IPeANONI0XKATEb-
Hble KOHEYHBIE I[eJTH.

B crieHapusaX MHOTOIIOJNIAPHOTO MUpPAa IOABIAETCA JOIOJTHUTENIbHBIA HAb0oP
YCJIOBUH, TOXe UTrpamIIuil "HGOPMAIIUOHHYIO POJIb, — pa3HblE XapaKTepPHl
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B3aMMOOTHOIIICHUH areHTOB. BeyleicTBYe UX B3aUMOZelCTBY A BOSHUKAET Ta MU
WHadA colyabHasA AUHAMUKa, KOTOPYIO MOXXHO IIPOaHaJINu3UPOBaTh, UCIOIb3Ys
3HaHUA 110 TEOPUU UT'P, SKOHOMUKE U TEOPUH 3BOJIOLIUHU, TaKKe IIOJOUAYT He-
KOTOpBI€ 3JIEMEHTBI ITOJIUTOJIOTUU U COLMOJIOIUY — HACTOJIBKO, HACKOJIBKO MBI
0CBOOOAMM UX OT CIy4YalHBIX 4epT YeJIOBEYECKOTO OIBITA. BhIo OB CTPaHHO
OXXU/JATh, YTO M3 3TUX UCTOYHUKOB MBI CMOXXeM U3BJIEYb IOCTATOYHO UHPOpMa-
LMY JJIF COCTaB/IeHNA II0JTHOY KapTUHBI IIOCTIIEPEX0AHOI0 MUpa, HO OHU IIOMOT'Y'T
HaMEeTUTbh caMble SPKHeE BEPOSTHHIE ClIeHApHUU U OCIIOPUTD CaMble 6ECIIOYBEHHEIE
NIPEANOJIOXEHUA.

Mbl HauHeM ¢ U3y4YeHUA MoJesHd clleHapusd, xapakTepusymolelica onpeze-
JIEHHBIMU 3KOHOMUWYECKMMU [0Ka3aTeJAMU: HU3KUM YPOBHEM peryJIupOBaHU,
CUJIbHOM 3aIUTON NpaB COOCTBEHHOCTH U YMEPEHHBIM pacIpoCTpaHeHUEM He-
JIOPOTUX CUCTEM MCKYCCTBEHHOro MHTesIeKTa'. Tak Ha3blBaeMylo SKOHOMUYe-
CKYIO MOZeJIb 4allle BCeTrO CBA3BIBAIOT C UMEHEM aMepUKaHCKOI'0 SKOHOMHUCTA
Pobuna XsHCOHA, KOTOPBIM CTaJl MEPBOOTKPLIBATENIEM 3TOM TeMbl. Jlajiee MbI
PaccMOTPUM HEKOTOPHIE SBOJIIOLIMOHHBIE COOOPAKEHU U U3YIUM II€PCIEKTUBHI
MHOT'OIIOJIIPHOTO TIOCTIIEPEXOJHOT0 MUPA, BIOCIEACTBUM NIPEBpalarolerocs
B CUHIJITOH.

O nowagax v noaax

VHUBepCaJbHBIM UCKYCCTBEHHBIN MHTEJIEKT MOT OBl CTAaTh 3aMEHOU YesioBeve-
cKkoMy WHTeJIeKTy. [Ipudem YU 6yzeT criocobeH BBHIIONHATH HE TOJIBKO YM-
CTBEHHYIO PaboTy, HO U GU3NUEeCKUH TPy — IpaBja, MOoCAeJHUM OH 3aliMeTcsa
He caM, a 3aMeHUT JIIo/iell Ha UCTIOTHUTETbHBIE YCTPOHCTBA U POOOTU3UPOBAHHBIE
MeXaHU3MBI. [IpeAnonoKkuM, pabOTHUKU-MALIUHE], KOTOPBIX OY€Hb JIETKO BOC-
MIPOU3BOAUTE, CTAJIU U JIellIeBIIe, U CTIOCOOHee pabOTHUKOB-JIIO/IEN ITOYTHU BO BCEX
npodeccusax. UTo Torga npou3oneT?

3apaboTHas miaTa u 6e3paboruna

C mosiBIEHEM JIETKO BOCIIPOM3BOAUMBIX pAOOTHUKOB-MAIINH yIIaAyT PEIHOY-
Hble 3apIIaThl. YeJ0BEK COXPaHUT CBOIO KOHKYPEHTOCIIOCOOHOCTD TOJBKO B TEX
chepax mpodeccuoHaNbHOU A€ATETbHOCTH, T/e KIUEHTHI-JIIOAN OYAYT UCKATh
obmmeHus ¢ cebe MOJOOHBIMY, a He MamIrHaMu. CerofHsA TOBaphl, CAeJaHHbIE
BPYYHYIO WM BBITyII[EHHbIE KODEHHBIMY JKUTEISIMU TE€X WJIU MHBIX MECT IT0 TPa-
JAUIMOHHON TEXHOJIOTUH, YaCTO CTOAT JOPOXKe. Bo3MOXKHO, U B OyAyIEM IOTpe-
6utenu OyAyT BbIOMpPATb NMPOAYKTHI, IPOU3BEJEHHBIE JIOJbMH, a TaK¥Ke
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MIPEATIOYUTATh CIIOPTCMEHOB-TTIOZEH, XYI0KHUKOB-TIO/EH, BO3/TI00IeHHBIX-TI0Je i
Y ITOJIUTUKOB-JTIOZEH, XOTSA ¢ QYHKIIMOHATBHON CTOPOHBI HCKYCCTBEHHOE CYIIIECTBO
OKa)KeTCsI HEOTJAUYUMBIM OT YeJOBEKa U Jlake IMIPeBOCXOAAIINM ero. HescHo
TOJIbKO, CKOJIBKO TIPOAJISTCS 3TU MIPEATNIOYTEHUA. BeZb eciiv KubepaabTepHATUBEI
CTaHyT 3aMETHO [TPEBOCXOUTD JIIOZIEl Ha BCeX HAIIPABJIEHUAX, BO3MOYKHO, IIEHUTD
X HAYHYT OOJIbIIIE.

Jlyist BBIOGOpA MOTPEOUTENA MOXKET OKa3aThbCsI BaKHBIM TaKOH [TapaMeTp, Kak
BHYTPEHHUN MUP YeJ0BeKa, OKa3bIBAIOIIETO YCIYTY WM ITPOU3BOZSIIErO TOBAP.
MesioMaHbl 6YAYT OCOOEHHO IEHUTb TOT QaKT, YTO HUCIOJTHUTETU YYBCTBYIOT
MY3BIKY W ONIYIAIOT peakI[hio CBOUX ciayIluaTeseii. MysbIKaHT, JTUIIEHHBIN
Ccy6ObeKTUBHOTO BOCIIPUSATHUSA, BBITJIIIUT CKOPee KaK BhICOKOKAaUeCTBEHHBIH TIPO-
WUTPBIBATENIb, CIIOCOOHBIN CO3aTh TPEXMEPHYIO KAPTUHKY U €CTECTBEHHBIM 006-
pa3oM B3aMMO/EHCTBYIOMIU ¢ MyOJUKOM. MOTYT OBITh CO3ZIaHbl MAIIMHBI, CIIO-
cOGHBbIE BOCIPOM3BOJAUTH IICUXMYECKHUE COCTOSHUS, XapaKTepHbIe /s JIIOZEH,
BBITIOJTHAIOIIUX TO e 3aZanue. OJHAKO ZaXKe MIPU HAJTUYUU H/eaTbHON UMUTA-
MY CyO'EKTUBHOTO OIbITA HEKOTOPHIE JIIOAY BRIOEPYT «OpraHUYECKyI0» paboTy.
Takue IpeANOYTeHNs] MOTYT UMETb, HAl[PUMEp, UJEO0JOTNUECKUe WU PETUTH-
03HbIe KOpHU. [10 aHAJIOTUU C TEM, YTO MHOTHE MYCY/IbMaHe U eBpeu u3beramT
yIOTPeGIIATD B IMUIIY XapaMHbBIE U HEKOIIIEPHBIE IIPOAYKTHI, B OyAyIIEeM IMOSBATCS
MOTpebUTENH, CTOPOHSAIHECS TOBAPOB U YCIYT, IIPOU3BEI€HHBIX C IIPUBIeIEHUEM
HUCKYCCTBEHHOT'O MHTEJIIEKTA.

YTo Bce 2TO 03HavaeT? COKPATUTCSA KOJTMYECTBO PaboOUMX MeCT JJis JIoAeH,
MTOCKOJIBKY /IeNIIeBbIH MaIIMHHBINA TPy CMOYKET 3aMEHUTD YeJI0BeUeCKUH. B mpuH-
[UIle, y)Kac rmepe HACTYIUIEHHEM aBTOMAaTH3alWy MIPOU3BOJCTBA U IOTepeit
13-3a 9TOr0 paboTH He HOB. [leproANYeCcKU — II0 MeHbIIIEH Mepe ¢ Havasia Impo-
MBIIIJIEHHON PEBOMIONNH — OOOCTPAIOTCS CTPaXyW TEXHOJOTHYECKOH 6Ge3pabo-
TUIIBI, IIPY DTOM HE CTOJIb MHOTHE ITOCTPaZiajiv OT Hee TaK e, KaK aHTTMHACKUE
TKa4YX U UX [TOAMAacTePhbsi, 00beIUHUBIIHECS B Havate XIX Beka o/ IO3yHTaMU
serenzapHoro Hega Jlyaaa, 60sblie U3BeCTHOTO Kak I'eHepast JIyas, ais 60pbObI
¢ MeXaHWYeCKMMHU TKALKUMM CTaHKaMu. VI TeM He MeHee, XOTA MalllUHbI BbI-
MTOJIHSIIOT MHOTHE BUABI pabOT, OHU OCTAIOTCS JOMOJTHEHHUEM K YeI0BEYECKOMY
TpyAy. Bo MHOTOM 6y1aroziapsi 3TOMY JOMOJHEHHUIO CpeHAs 3apaboTHas IaTa
JIIOZIEN pacTeT BO BCeEM MUpe. BripoueM, Bce, YTO HAYMHAETCS KaK JOTMIOTHEHHE,
CO BpeMeHeM 3aHUMaeT [JlaBHOe MecTo. [loHavaIy Joma/b JOIOIHIA IOBO3KU
U TJIYTH, 3HAYUTENbHO TMOBBIINIAs WX MPOU3BOAUTENbHOCTD. [T03/Hee joIIaab
[TOJTHOCTBIO YCTYIIMJIa CBOE MECTO aBTOMOOHWJIAM M TpakTopam. HosmiecTBa
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COKPaTUJIH CIIPOC Ha JIOMAJUHBIN TPYZ U IPUBEIU K Pe3KOMY YMEeHBIIeHHUIO T10-
MyJASIUA 3TUX AOMAIIHUX JXUBOTHBIX. He JKJAeT JM aHaJOTHUYHas cyabba
U Halll BUA?

VicTopus JolIaZii BechMa MOKasaTeabHa [ 00CYKJaeMOU TeMBbI, TIO3TOMY
MIPOZIOJIKUM ee, 33/IaBIINCh BOIIPOCOM, TOYEMY JIOIIAAU BCE ellle BCTPEYaI0TCA.
OfHa M3 MPUYMH — CYIIeCTBOBAaHUE HUIIL, T/l JIOIA/[U ITPO/0IKAIOT YAEepKUBaTh
TepPBEHCTBO, HAN[pUMep IIPU MMaTPYJIUPOBAHUM MMAapKOB mosuiuei. Ho riaBHas
MpPUYUHA 3aKJII0YaeTcs B TOM, YTO Yy JIIOZel CIOKUIUCH JIOOUMbIe TIPUBBIYKH,
OT KOTOPBIX OHU HE COOMPAIOTCSA OTKa3bIBaThCsl, HAIPUMeEpP MPOTYIKU BEPXOM
Y CKaYKH. DTU MPEIOYTEHU aHAJOTUYHBI TEM, KOTOPbIE TUTIOTETUYECKH OYAYT
y Hac, JTrofieii, B OyAyIleM 110 OTHOIIEHUIO K ONpee/IeHHBIM MTPOAYKTaM, cAeIaH-
HBIM YeJIOBEYeCKUMHU PYKaMHU. XOTSA 3Ta aHAJIOTUA U HABOAUT Ha OIIpeZieIeHHbIe
MBICJIH, OJHAKO OHA He COBCEM TOYHA, IOCKOJIbKY Y JIOIIa/iel 10 CUX IO HeT MOoJ-
HOTO QpYHKITMOHAIBHOTO aHasora. Ec/ii mosBUIKCh Obl HeIOpOTHE aBTOMAaTHUYECKHE
YCTPOKCTBA, HAIIOMUHAIOIIYE HACTOAIUX JIOIIaIel — CIIOCOOHBIE CKaKaTh TI0 JIy-
raM, UMelollre B TOYHOCTH TaKyio ke GopMy U 3alax, Aalolliue TaKue e Tak-
TUJIbHBIE OLTYIIEeHHUs, C TAKUMM K€ XapaKTePHBIMU ITPUBBIYKAMU, — TOTZA CIIPOC
Ha 6GMOJIOTMYECKUX JIONIaZIel, CKOpee BCETO, COKpATHJICs Obl HAMHOI'O CUJIbHEE.

B pesysbraTe pe3Koro majieHus CIpoca Ha 4YeJOBeYeCKUU TPy 3apIliaThl
MOTYT YyIacTh HUKe yPOBHA IPOXKUTOYHOTO MUHUMYyMa. To eCTh TOTeHIIMaJIbHO
PabOTHUKU-TIOAN PUCKYIOT OUYEHb CHUJIBHO: PeYb HU/ET HE MPOCTO O CHUIKEHUU
3apIlIaT, IOHMXEHUH B IOJKHOCTU WJTH HEOOXOAMMOCTH IIepeoOyYeHu s, a CKopee
0 MepCIeKTUBAX TOJMOAHOU cMepTU. Korza jiomaay MOpaibHO yCTapeau B Kade-
CTBe Cpe/ICTBa MepeBUKEHUSA, MHOTHE ObLIM MPOJaHbl HAa OOWHIO U TOULIU
Ha cob6auuii KOpM, KOCTHYIO MYKY, KOXXY U KJel. Y 3TUX )KUBOTHBIX He ObLIO
aJbTEPHATUBHOTO UCTOYHUKA HCIIOJb30BAHUSA, KOTOPBIM OKYIHJI ObI UX COZEP-
»kanue. B CIIIA B 1915 roay 66110 OKOJIO ABAAIATH IIECTH MUJIJIMOHOB JIOIIA/EH.
K mHavany 1950-X ToZ10B OCTaI0Ch /Ba MUJIJIMOHA?,

KamuTtana u corfuajibHOe obecneyeHue

B yem npuHIUNINaNbHAA Pa3HUIIA MEX/Y JOMaAbMU U IIoABMU? CyTh B TOM,
4TO y NOCJAE€JHUX €CTh KanuTajl. DMIUPUUYECKH [JOKa3aHO, YTO AOIrOCPOYHAA
JI0JIA KaluTasla cocTaBpiAeT npuMepHoO 30 MPOIeHTOB (XOTA U IToJBep:KeHa Pe3KUM
KPaTKOCPOYHBIM KOJebaHUAM)S. ITO 3HAYUT, 4YTO 30 MPOIEHTOB MUPOBOT'O 10~
X0/ia IOJIy4eHo BJaZie/ibllaMy KaluTasa B KauecTBe PeHTHI, a ocTasiirecs 70 mpo-
IIEHTOB — pabOTHUKaMU B BH/e 3apaboTHOU miaThl. Eciu Mbl oTHeceM MU
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K KaIluTaJy, TOrza ¢ MU300peTeHreM MalliHHOT'O UHTEJLIEKTA, CHOCOOHOTO ITOJTHO-
CThIO 3aMEHUTH PABOTHUKOB-TIOZIEH, X 3apIIAThl YIAAYT 0 YPOBHS PAaCXO/0B
Ha coZiepKaHue PAGOTHUKOB-MaIIHH, CHOCOOHBIX MX 3aMEHUTb, IPUYEM PACXOZO0B
OYeHb HU3KUX, TOPA3Z0 HIKE IIPOKUTOYHOT'O YPOBHS YeJI0OBEKA — €CJIU UCXOJUTD
13 MPEANONOKEHUA O BHICOKOM 3¢ PeKTUBHOCTU MauiuH. To ecTh J0JIs [I0X0/a,
MIPUXOAAIIAACA Ha pabOTHUKOB-TIOIEl, CHUSUTCSA MTPaKTUYECKU A0 Hys. Ho aTo
O3HAYaeT, YTO Ha JOJI0 KanuTasna OyZeT mpuxoAuTbcs moutu 100 MpoieHTOB
MupoBoro BBII. [ToCKOIbKY B pe3yJbTaTe B3PbIBHOT'O Pa3BUTHUSA UCKYCCTBEHHOTO
WHTeJIeKTa MUpoBoii BBII B3eTuT 10 Hebec (113-3a MOABIEHUS OIPOMHOTO KO-
JINYeCTBa HOBBIX MAlllWH, 3aMEHSIOMINX JIOJEH, a TaKKe TEXHOJOTUYECKUX UH-
HOBAaIlWi U TO37Hee — MPUOOpeTeHUs OOUIUPHBIX TEPPUTOPUI B pe3ysIbTaTe
KOJIOHU3AIMU KOCMOCA), TaK)Ke 3HAYUTENbHO YBEJIUYUTCS COBOKYITHBIM 0XO[
oT KamuTasa. Eciiu ero BjaZiesibllaMy OCTaHYTCS JIIOAY, COBOKYITHBIH JOXO/, ye-
JIOBEYECTBA BBIPACTET /[0 ACTPOHOMUYECKUX MACIITA00B, HECMOTPS Ha TOT aKT,
YTO B 3TOM CIIeHapWU JIIOAU y)Ke He OyAyT MOoIydaTh JOXOAbl B BUE 3apIlIaThl.

To ecTh YesI0BEYECTBO B IIeJIOM MOXET CKa304HO pa3borarers. Ho kak Oyzer
pacmpeziesieHO 3TO 60oraTcTBO? B mepBOM MPUOIMIKEHUU JOXOZ OT KamuTasia
JI0JKeH OBITH IIPOIMOPI[HOHAJIEH BEJTUYHMHE CAMOT0 KallUTala. YUUTHIBas acTPO-
HOMUWYECKUH MYIbTUILINKATUBHBIN K03UIIUEHT, faxe HEGOIBIION KamuTal
Ha CTaZIvy, MPEeJIIECTBYIOIIEN EPEXOAY, pa3yeTcs B OrPOMHOE COCTOSIHUE TI0-
ciie Hero. OZHAKO B COBPEMEHHOM MUPE Y MHOTUX JIFOJIeH KaIluTal OTCyTCTBYeET.
OTo KacaeTcs He TOJNBKO TeX, KTO KUBET B O€JTHOCTH, HO 1 HEKOTOPHIX 0biaja-
TeJiel BBICOKUX ZIOXO/IOB MJIU UeJIOBEUYECKOT'0 KallUTajla, UMEIOIINX OTPULIATENb-
HYIO BEJIMYUHY YUCTOrO 6OraTcTBa — B YaCTHOCTU, MHOXKECTBA MOJIOJBIX MIPEJ-
CTaBUTEJIEH CpeJHEro Kjacca, y KOTOPBIX HeT MaTepHUaTbHBIX aKTHUBOB, 3aTO
MMEIOTCs [IOJITH [0 KPeJUTHBIM KapTaM WK KpeJuTaMm Ha oOydenue*. Ho eciu
cOepexeHUs MOTI'YT MPUHECTU KpalHe BBHICOKHE IPOIEHTHI, TO HYKHO UMETh
XOTs GBI HAYaJbHBIN KaUTaJj, Ha KOTOPHIH OHU MOTYT OBITb HAUKUCJIEHBI".

TeM He MeHee Ype3BBIYAHHO 6OraTHIMU MOT'YT CTaTh ZJaXKe T€ JIFO/IH, Y KOTOPBIX
He OBLIIO HUKAKOIO COCTOSHUA Ha HadaJlJl IepexofHOro nepuoga. Hampumep,
y4aCTHUKU IIEHCUOHHBIX TPOTPaMM, KaK FOCYAapCTBEHHBIX, TAK U YACTHBIX, ECITU
CpeACTBa 3TUX MIPOrPaMM XOTs Obl YACTUYHO BJIOXKEHBI B pOH/OBBIN PHIHOK®. Te,
KTO B HUX He Y4YacTBYyeT, TOoXe pasborareroT Oiarogaps GUIaHTPOIUU HOBBIX
6oradeii: 13-3a BOUCTUHY aCTPOHOMUYECKUX MACIITab0B HOBOT'O DJIbJ0PAIO axKe
HebosIbIIas 01 COCTOAHM A, HallpaBJeHHa A Ha 6J1arOTBOPUTENIBHOCTD, OKAaXKETCSA
OY€eHb OOJIBIION CYyMMOM B aOCOMIOTHOM BhIpaXKEHUU.
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BrniosiHe BO3MOKHO, YTO B IePeXOAHBIN Mepuo/, OCTaHYTCA JIOAU, KOTOpbIe
BCe-TaKu OyZAyT MOJy4YaTh BO3HArpakAeHUe 3a CBOU TPY/, XOTsS MaIlWHbI GYHK-
LIMOHAJIbHO TPEB30HAYT UX BO BCeX 00yacTaX (a TakXKe CTAaHYT JelleBe, YeM
COTPYAHUKU-TIOAN). MBI VK€ TOBOPHUJIH, YTO MOTYT COXPAaHUThCS Mpodeccuu,
B KOTOPBIX JIIOAY KaK PabOTHUKH OYAYT MPEAOYTUTENbHEE TI0 ICTETUIECKUM,
HU/Ie0JIOTUYECKUM, dTUYECKUM, PEIUTHUO3HBIM WA MHBIM He MparMaTUYHBIM
MOTHBaM. Bcie/icTBrE pe3Koro pocTa 0XOZIOB Y JIIOZIEH, OCTABIIUXCS BIa/eb-
I[aM4 KaluTajaa, COOTBETCTBEHHO BHIPACTET M CIIPOC HA TaKUX pabOTHUKOB.
HoBowucmneyeHHbIe TPUIINOHEDPH U KBaJPUIJIUOHEPH CMOTYT ITO3BOJUTDL cebe
3alJIaTUTh IIeJpyIo MPEMUI0 3a TPUBUJIETHIO UMETh IIPOAYKTHL U YCIYTH, IIPO-
M3BeJIeHHbIE «OpPraHUYeCcKO» pabouel CHUION — JI0AbMU. 31eCh CHOBA MOYKHO
MIPOBECTU TMapaJjesb ¢ UCTopuel jomazei. [Tocie cokpalmeHns aMepuKaHCKON
MOMYJIAIUY JolaZied K Havany 1950-Xx TOZOB [0 ABYX MUJIMOHOB ocobeli oHa
Havajia ObICTPO BOCCTAHABIUBATHCSA U, TIO HETABHUM CTaTUCTUYECKUM JaHHBIM,
BBIPOCJIA [I0 ZIECATU MUJIMOHOB TOJIOB’. DTOT POCT 06YCIOBJIEH He CIIPOCOM Ha JIo-
mazie B ceJTbCKOM X035IMCTBE MU Ha TPAHCIIOPTE, @ CKOPEE TEM, UTO B Pe3ysIbTaTe
SKOHOMMYECKOT'O POCTa Bce OOJIbIlle aMEPUKAHIIEB MOTYT ITO3BOJUTD cebe ce-
ZIOBaTh MO/le Ha BJaJleHUE JIOMAAbMHU JJI YAOBOJbCTBUS.

E1le oHO BaKHOE OT/IMYHeE JIOIIAAeH OT JII0Jeli, IOMHUMO Ha/JIUdus KanuTaaa
y TOCJIeIHUX, COCTOUT B TOM, YTO JIFOAU CIIOCOOHBI HA MOJUTUYECKYIO MOOUIH-
3al1uio. YIIpasJsieMble JTI0AbMH ITPaBUTEIbCTBA MOTYT UCIIOIb30BaTh GUCKaTbHBIE
ITOJTHOMOYMS TOCYZapCTBa JJIs NepepacipesieIeHUs YacTHBIX MPUObIIENd UIu
yBeJUYEHUS ZIOXOJ0B 3a CYET MPOJAAXKU NPUBJIEKATEIbHBIX aKTHUBOB, IPUHA/-
Jie’KaluX roCyZapCTBY, HATIPUMED 3eMJIH, ¥ UCTIOJIb30BAHM A OTUX CPE/ICTB Ha BBI-
IJIaTy TIeHCUH CBOUM rpakZaHaM. [IoBTOpUM, YTO 6yarogaps B3pbIBHOMY 3KO-
HOMHYECKOMY POCTY B TIEPEXOAHBIN MEPUOJ U Cpa3y MocIe Hero 6,1arocoCTosHUE
6yzeT pacTy HETIIOMEPHO, U jayke 6e3paboTHbBIE OKAYKYTCS JOBOJBHO COCTOSATEb-
HBIMU JIIOABMHU. MOXKET TaK MOJTYyYUTHCS, YTO KaKasA-TO OTAeJIbHAs CTpaHa II0-
JIYYUT BO3MOXHOCTb 00ECIIEYUTH JOCTONHBIN 00pa3 JKU3HU KaXKJAOMY YeJOBEKY
Ha 3eMJie, BBIZIEJIUB HA 3TO JIOJNI0 CBOMX JOXOZOB, He ITPEBHIMIAONIYIO TO, YTO
ceifiyac MHOTHE CTPaHBI TPATAT Ha 6;1arOTBOPUTENBHOCTES.

ManbTy3uaHCKHe YCIOBUS B ICTOPHUYECKOM NepCleKTHBE

Jlo cuX IIOp MBI MCXOAMWJIN U3 TOrO, 4YTO HacejJeHHe 3eMJu He pacTeT. DTO
MOJKeT 6BITh 060CHOBAHO B KPATKOCPOYHOM TIEPCIIEKTHUBE, TIOCKOIBKY CKOPOCTh
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BOCITPOM3BOZICTBA OrpaHUYeHa 6uoorudecku. OHAKO Ha AJUHHBIX BpeMEeHHbIX
WHTEepBajax 3TO AOMYyIlleHNe TepPeCTaeT ObITh BEPHBIM.

3a mocyieHUE AEBATH THICAY JIET YEJIOBEYECTBO BBHIPOCJIO THICTYEKPATHO’.
TeMIbI €ero pocTa MOIIK OB OBITH ropa3zo 6ojiee BBICOKUMU, €CIu Obl HE TOT
baKT, 4To U B IOUCTOPHUYECKYE BpEMEHA, U ITO3/THEE HaceJIeHUe 3eMJIU TIOCTOSTHHO
VIIUPAJOCh B SKOHOMHUYECKUE TPeeibl. BObIIyI0 4acTh BpEMEHHU JeHCTBOBAIN
YCJIOBUSI, ONTMCaHHBIE MabTyCcOM: GOJBITMHCTBO IO TOTyYasIu J0X0/ Ha YPOB-
He MPOXXUTOYHOTO MUHUMYMa, KOTOPBIH e/IBa-e/IBa IMO3BOJISI UM CBECTH KOHIIBI
C KOHIIaMU U BBIPACTUTD ABYX ZeTei!’. [lepuoguyecKul Caydaarichb BpeMeHHbIE
U JIOKAJIbHBIE MEPEABINIKA B Pe3y/IbTaTe 3MUAEMUM, TOJ0Ja U BOWH, KOTOPBIE
COKpaIllaJi YUCIEHHOCTh HaCeJeHUs, YTO HECKOJIBKO «OCBOOOXKAAIO» 3eMIIIO,
TTO3BOJISISI BBIXKUBIITUM YJAYYIIUTh CBOM PAIlMOH M POXKATb OOJIbIIE JeTel, ToKa
PAABI He OKA)XXYTCA BOCIIOJIHEHHBIMHY, a YCJIOBUA MasbTyca — BOCCTAaHOBJIEHHBIMU.
Takske 6sarozapsi cOIMaIbHOMY HEpPaBEHCTBY TOHKas IMPOCJIONKA 3UT UMesia
B CBOEM PaCIOPSKEHUH JIOXO/I, BBIIIE CPEAHETO (3a CYET YEro-TO, YTO MOHMIKAJIO
obIIMI pasMep HaceJeHUs, KOTOPOe B IIPOTUBHOM CJIydae MOIJIO OBl OBITH CTa-
6unbHBIM). [Tosy9aeTcs, YTO IO MaJbTy3UaHCKUM yCJIOBHUSM BCE TO, UTO B OOBIY-
HOM TIOHUMaHWU TPeACTABIAETCSA 3I€UIIUM BparoM 6J1aromnoydrs YejoBeKa:
3aCyxH, aMUAEMUHU, yOUICTBa U COITMATbHOE HEPABEHCTBO — ABJISIOTCS TJIaBHBIMU
ero 6arofieTeNIIMU, MMOCKOJIbKY TOJBKO OHU CIIOCOOHBI BpeMsi OT BpEMEHHU IIOJ-
HATb CPEAHUN yPOBEHD JKU3HU UYThb BhHIIIE MPOXKXUTOYHOTO MUHUMYyMa. 1 3TO
HOPMaJIbHOE TIOJIOXKEHUE ZIeJl B TeUeHUe OOJbIIEN YacTH Hallero nmpeObIBaHUS
Ha 9TOU IIaHeTe. BRI3BIBAET TPYCTHBIE U TPEBOXKHBIE MBICIIH.

V3 ucTOpuM BUHO, YTO, HEB3UPAsI HA MECTHBIE KOJieOGaHU s, TPOUCXO/UT T10-
CTOSTHHOE yBeJMYeHHe TEMIIOB 5 KOHOMHUYECKOT'0 POCTa, NMOAITMUTHBaeMOe HaKO-
TJIEHWEM TEXHOJOTUYECKUX MHHOBaIIMH. COpasMepHO POCTY MUPOBOM SKOHOMUKU
pacreT u HaceseHHe TutaHeThl. (TToxXoXe, pacTyllee HaceJeHHUE CaMO YCKOpPseT
TEMIIBl POCTa, BO3MOXKHO, 32 CUET MMOBBIMIEHUS KOJUIEKTUBHOT'O MHTEJ/IJIEKTA Ye-
JoBedecTBal!.) OZHAKO IOCJIE IPOMBINITIEHHON PEBOTIOINY SKOHOMUYECKUH POCT
TaK YCKOPHJICA, YTO POCT HaceJeHUs 3eMJIH IepecTaj eMy COOTBETCTBOBATh.
BestecTBUE 3TOrO Havasl yBEIUYMBATHCA CPEJHUM A0XO0J, BHavyajle B CTpaHax
3amazHOU EBpOIIEL, TZIe MHAYCTpUATHU3aIM IIPOIILIa paHblIe, a 3aTeM U BO BCEM
octanbHOM Mupe. CerofHs fake B 6eTHEHIINX CTpaHaX CPeIHUHN J0X0/ 3aMETHO
MPEBBIIIAET MPOXKUTOYHBIA MUHUMYM, YTO MOATBEPKAAETCSA POCTOM HaCEEHUS
3THUX CTpaH.



256 HckyccmeeHHbLI uHmesiekm

B HalIy HY caMble BBICOKHME TEMITbI POCTa HaceJeHUs HabIogaTcs KaK pas
B OeHENIINX CTpaHaX, IIOCKOIBKY OHU ellle He 3aBePIIIIN «AeMOorpabuIecKuil
Mepexo/» K PeXUMY HU3KON GepTUIBbHOCTU, KOTOPHIM HabiozaeTcs B 60jee
pa3BUTHIX obiecTBax. JleMorpadsl MPOrHO3UPYIOT, UYTO K CEpeAMHE BeKa YUCIIO
JKUTeJIeH IITaHeTHl BRIPACTET [0 IeBATH MUJLTUAP/OB, HO IIOCJIE 3TOI'0 POCT OCTa-
HOBUTCS WU Ja)ke HauYHeTCs craj, Korza 6eHele CTpalbl PUCOeIUHATCS
K Pa3BUTOMY MUPY C €70 HU3KUM GEePTUIBHBIM peXXUMOM'2. Bo MHOrMX 60raThix
cTpaHax koa3dpdunueHT GepTUNIBHOCTH HAXOAUTCS HIDKE YPOBHSA BOCIIPOU3BO/-
CTBa, IIpUYeM 4acTO — ropaszio Huxe'.

[Tpy 3TOM MOXXHO OXXHZATh, YTO B JOJITOCPOYHON MEPCIIEKTUBE TEXHOJIOIHU-
YecKoe pasBUTHE U SKOHOMUYECKOe OJaromnoiydyve IpUBeAyT K BO3BpAIleHUIO
B UCTOPUYECKU U DKOJIOTUYECKU HOPMAaJIbHOE COCTOSHUE, IIPU KOTOPOM y Hace-
JIeHU IIJIaHeTHl CHOBAa HAYHeTCs *KU3Hb BIPUTHIK B OTBeZleHHOM eMy Hulte. Eciu
3TO KaXKeTCs MapaZIoKCAJbHBIM B CBETE OTPUIIATENIBHOM CBA3HU MEXAY 60TaTCTBOM
Y POXK/JaEMOCTHIO, KOTOPYIO MBI cefiyac Habro/iaeM B MUPOBOM MacIiTabe, Hy>KHO
HaTIOMHUTB cebe, YTO COBpEMEHHasI 3110Xa — OUYeHb KOPOTKHUM 3MTU30/] B UCTOPUU
YeJI0BeYeCcTBa, 10 CyTH, abeppanus. [loBesieHMe JII0/el He TPUCIIOCO6IEHO K CO-
BpEMEHHBIM yCJIOBUAM. MBI He TOJBKO He MOJIb3yeMCs OUeBUAHBIMU CIIOCO6aMU
MIOBBICUTH CBOIO COBOKYITHYIO IIPUCIIOCOGIEHHOCTD (TAaKUMH, HAIIpUMeD, KaK J0-
HOPCTBO CIIEpMaTO30M/0B U ANIIEKJIETOK), HO ellle U aKTUBHO IoZaBiseM dep-
TUJIBHOCTD, UCIOJIb3ys KOHTPOJIb HaZl pOXKAaeMoCcThio. C TOYKU 3peHUA BOJIO-
IIMOHHOM IPUCIOCOOIEHHOCTH 3J0POBOI'0 CEKCYaJTbHOI'O BI€YEHUS JOCTATOYHO
[IUIS COBEPIIEHHUS TOJIOBOT'O aKTa TAKUM CIIOCOOOM, KOTOPBII MTO3BOJISIET MaKCH-
MH3UPOBATh PENPOAYKTUBHEIN MTOTEHIINAT; OZHAKO B COBPEMEHHBIX YCIOBHUAX
60JIbIIIOEe TPEUMYIIECTBO C TOYKU 3PEHUSA €CTeCTBEHHOr'0 O0TOOpa ZAaBajo Obl
6oJiee BRIpa)KeHHOE JKeJaHUE CTAaTh OMOJOTMYECKUM POAUTENEM KaK MOXKHO
60JIBILIIETO KOJMUYECTBA /JleTel. B Hallle BpeMs 3TO JKejaHUE MOJAABJIAETCHA, KaK
U JpyTHe 4epThl, CTUMYJIUPYIOLU[Ue Hally CKJIOHHOCTh K IPOJOIKEHUIO PoJa.
OZHAKO KyJIBTYpPHOE NpHUCIOCObIeHe MOXKeT HaBPeAUTh OMOJIOTMYeCKO 3BO-
JIIOIUU. B HEKOTOPHIX COOOIIeCTBaX, HAalpUMep T'YTTEPUTOB MU CTOPOHHUKOB
XpUCTHAHCKOro ABrkeHUsa Quiverfull, cioxumack HaTaIuCTCKasA KyJabTypa Io-
oupeHus 6OJIBIINX ceMel, U, KaK CJIe[ICTBUE, OHU OBICTPO PaCTyT.

PocT HaceneHus ¥ UHBECTUIINH

Ecnu mpeicTaBUTh, YTO MAaKPOIKOHOMUYECKHE YCIOBUS BOIIIEOHBIM 06pa3oM
3aCTBUJIM B UX COBPEMEHHOM COCTOSHUM, TO OyzAyinee 6yAyT ONpeAeniTh
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KYJBTYPHbIe U 3THUYeCKIe TPYIIIIEL, B KOTOPHIX [TOAAepKUBAETCA BEICOKUH ypo-
BeHb poxkZaeMocTH. Eciu B Halle BpeMs OOJBIINHCTBO JII0eH UMeNu OBl TIpes-
MOYTEHUs, MaKCHMU3UPOBABIINE MIPUCIIOCOGIEHHOCTh, HaceJIeHNEe IIaHETHI
MOTJIO GBI JIETKO YZBaUBAaThCA B KaXKJOM MOKOJeHUU. ECiu He IPOBOAMIACH OB
IIOJINTUKA OI'PAaHUYEHUS POXKAAEMOCTH — a OHA CTAHOBUTCA BCe H0JIee CypOBOM
B CBOEM NPOTUBOAEMCTBUU TEM, KTO MBITAETCSA ee 0O0UTH, — KOJUYECTBO JKU-
TeJlell Hallel IIaHEeTHl MOIVIO OBl PAaCTH B [eOMETPUYECKOM MPOTpeccuu, moKa
HE CTOJIKHYJIOCH OBbI C TAKMMH ITPO6GIeMaMy, KaK HeXBaTKa 3€MJIH U UCTOLIeHHE
MIPOCTHIX MHHOBAIIMOHHBIX BO3MOXKHOCTEH. DTO cZIe1ano 6b HEBO3MOXKHBIM ITPO-
JoJKeHre S5KOHOMHYeCKOr'0 pOCTa: CpeIHUH J0XOZ HavyHeT MajaTh, II0Ka He JI0-
CTUTHET TaKOT'O YPOBH:, Ha KOTOPOM O6€JTHOCTD He ITO3BOJIUT OOJIBIIUMHCTBY JIFOZAEH
“MeTh OOJbIIe JBYX /eTel, KOTOPHIX OHU B COCTOSTHUU BBIPACTUTH. TaK BHOBBb
3axXJIOMHY/Iach 6Bl MaIbTy3MaHCKasA JIOBYIIKA, TIOJIOXKUB KOHEI] Halllel dcKamaze
B CTpaHy I'pe3 U CHOBA, CJIOBHO KECTOKUU paboBiajiesnel], 3aKOBaB HAC B IIEITH
Y 3aCTaBUB U3 MOCJIEAHUX CUJI 6OPOTHCS 38 BEKUBAHHUE.

113-3a B3pbIBHOT'O PA3BUTH UCKYCCTBEHHOT'O MHTEJLJIEKTA, KAa3aJI0Ch GBI, J0JITO-
CPOYHBIH IPOTHO3 GBICTPO IIepecTaHeT ObITh CTOJIb ZOJITOCPOYHEIM. [IporpaMMHOe
obecrieueHre, KaK MbI 3HaeM, JIETKO KOTUPYETCsI, IO3TOMY HAUHYT CTPEMUTENBHO
MIOSIBJIAITHCSA MOMYJIAIIUM MMHUTAIIMOHHBIX MOZeseil Mo3ra win cuctem MM —
6yKBaJIbHO 32 MUHYTHI, 2 HE IECATUJIETUSA U BEKA, — YTO COBEPIIEHHO UCTOIIUT
3eMHBIe allllapaTHbIE PECYPCHI.

3aMUTUTHCA OT TOTATBHOI'O HACTYILJIEHU S MabTy3UaHCKUX YCIOBUH, CKOopee
BCETO, IOMOXKET YacTHAasA COOCTBEHHOCTh. PacCMOTPUM IIPOCTYIO MOZENb, B KO-
TOPOM HEKHUeE KJIaHbI (MU 3aKPhIThIe COOOIIECTBA, UJIU CTPAaHbl) HAYMHAIOT C pas-
JINYHOT'O KOJINYECTBA COOCTBEHHOCTU M HE3aBUCUMO JIPYT OT ApPyTra IPUHUMAIOT
pas3IMYHbIE CTPATernYecKye peuleHNus OTHOCUTETBHO POXAAeMOCTH U MHBECTH-
1uii. HeKoTOpbIe KIaHbl He YMAaroT 0 OyAyIeM ¥ pacTpa4rBalOT CBOE COCTOSTHUE,
B pe3yJbTaTe 4ero ux obeHEBIINE YJeHbl BAUBAIOTCS B PAJbI MUPOBOTO IPO-
Jetaprara (WIM YMHUPAIOT, eCJU He B COCTOSIHUU NPOKOPMUTH cebs1). JIpyrue
KJIaHBI MHBECTHUPYIOT 9YacTh CBOMX GUHAHCOBBIX CPE/JCTB U MPUHUMAIOT ITOJIUTUKY
HeOrpaHUYEHHOU POXZAEMOCTU — B pe3yJbTaTe OHU CTAHOBATCA Bce Oosee
MHOT'OJIIOZHBIMHY, TTI0KA He CKJIaIBIBAIOTCSA MaIbTy3MaHCKUE YCIOBHA, IIPU KOTO-
PBIX HacesieHUe GeZlHeeT HACTOJIBKO, YTO CMEPTHOCTh IIOYTH COBIIAZAET C POXK-
ZlA€MOCTBIO, U C ITOTO MOMEHTA POCT HaceJeHUsI CPAaBHUBAETCS C POCTOM MMelo-
LIUXCSA B €TI0 PaclopsKeHUH pecypcoB. [Ipy 3ToM IpyTrie KIaHbl MOTYT OTPaHUYUTh
y cebs pOXKZAEMOCTH O YPOBHS, He IPEBBHIIIAIONIETO TEMIIBI POCTA CBOETO
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KaluTaaa, Takue KJIaHbl MOIJIU OBl MEJIEHHO YBEJIUYUBATh KOJTHUYECTBO CBOUX
YJIEHOB, TIPUTOM YTO WX /I0OXO/[bl HA Y1y HACEJEHUs TaK:Ke POCIU OBI.

Ecnu 6oraTcTBO mepepacipesiesieTcss OT COCTOATENbHBIX KJIaHOB K OBICTPO
Pa3MHOXKAIOIUMCS ¥ GBICTPO pacTpavyUBaOUIUM CBOU PECYPCHI (UbU OTIIPHICKH,
XOTsI U He TI0 CBOeli BUHE, MOSBUIKCh B MUDE, T/le HeZIOCTATOYHO KaluTamia st
BBDKMBAHUSA U MPOIBETAHUA), TOT/IA CKIAABIBAIOTCSA KJIACCUUYEeCKUE MasbTy3HU-
aHCKWe yCJIOBUsL. B peieTbHOM ciIydae BCe YIeHbI BCEX KJIAHOB MOMYYatoT 0XO/
Ha ypOBHE IIPOKUTOYHOI'O MUHUMYMa U BCEe PAaBHHI B CBOel 6€HOCTH.

Ecyii coOGCTBEHHOCTB He IepepacipeesseTcs, y IpelyCMOTPUTETbHBIX KIIaHOB
MOXKET COXPaHAThCS HEKOTOPast YacTh KalKTasa, ¥ X 60raTCTBO CIIOCOOHO pacTH
B abGCOFOTHOM BhIpa)keHUU. OZIHAKO HESICHO, B COCTOSTHUU JIX JIIOAY 00EeCIIeYUTh
TaKYI0 e JOXOAHOCTh CBOEr0 KaMuTaaa, Kak MallMHHbIM HHTEJIEKT, TIOCKOIBKY
MOXXET BO3HUKATh CUHEPTHA MEX/Y TPYJOM U KallUTajJIOM: areHT, UMEIOIUH
¥ TO ¥ Ipyroe (Hampumep, NpeANpUHUMATENb U UHBECTOD, 00Iaat0I[Uil BbI-
COKUM WHTEJIIEKTOM U GOJIBIIUM COCTOSHUEM), TIONyIUT 60Jiee BHICOKUIM ZIOXO/
OT CBOUX BJIOKEHUH, YeM B CpPeJHEM IO PHIHKY ITOJydaT areHTH, obIaZalole
CpaBHUMBIMU pUHAHCOBBIMU, HO He MHTEJIEKTYaIbHBIMU PecypcaMu. [IOCKOIBKY
JoAu 6yayT yeTymaTh B MHTEJJIEKTe MalllMHaM, UX KaluTajl CTAaHET PAaCTH MeJ-
JIeHHee — eCJIU, KOHEYHO, He Y/IaCTCsI OKOHYATENbHO PEIIUTD TPOOIeMy KOHTPOJIA,
MIOTOMY YTO TOT/Ia JOXOJHOCTb YEJIOBEYECKOTO KalluTala CPaBHAETCA C JOXOHO-
CTBIO MAIIMHHOTO, B€JIb IIPUHIIUIIAI-YEJIOBEK MOXKET IIOPYYUTh areHTy-MalllHe
VIIPaBJIATb CBOUMHU COEPEXEHUAMU, IIPUYEM JIeJaTh 3TO OeCIIaTHO U 6e3 KOH-
bIMKTa UHTEPECOB; HO U B 3TOM CJIyYae ZA0Jisi SKOHOMHUKH, KOTOPOM BiaZeloT
MaIIuHbL, 6yeT aCUMITOTUYECKY MTPUOIMKATHCSA K CTA [IPOLIEHTAM.

OzHaKo clieHapuii, B KOTOPOM J0JIs1 5SKOHOMUKH, TPUHA/JIeXKallel MallluHaM,
ACUMIITOTUYECKH MTPUOINKAETCS K CTa MPOLIEHTaM, He €/[MHCTBEHHbIN BapUaHT
CHUKEHUs 4eJIOBEYECKOro BAUAHUA. ECIu SKOHOMUKA pacTeT GBICTPBIMU TEM-
maMu, TOTZA Jaxe ee JoJisl, YMEHBIIAIOIAscsi OTHOCUTENbHO, MOXKET YBEJTUYH-
BaThCs B aGCOMIOTHOM BBIpAXKEHUHU. DTO CPABHUTEIBHO HEIJIOXAsk HOBOCTD JJIs
YeJIOBEYECTBA: B MHOTOIIO/ISIPHOM CII€HAPUH C 3aIIUINEHHBIMU IIPaBaMU YaCTHON
co6CTBEHHOCTH 006IIast BeTM4YrHaA 6OTaTCTBa, MPUHAAJIEKAIIETO JTIO/SM, MOXKET
pacTH fjae B CJIydae UX HECIIOCOOHOCTH PEIIUTh TpobieMy KOHTposis. KoHedHo,
JaHHBIA 3G dEKT HUKAK He YCTPaHIeT BO3MOXXHOCTh POCTa HAaCeJIeHU IO TAKOTO
YPOBHS, Ha KOTOPOM /IOXO0/] Ha YIITY YIIAZET A0 IPOKUTOYHOIO MUHUMYMa, a TaK-
’Ke BO3MO)XHOCTDh OOHUIIAHUA JI0/led, cOpachIBalOIUX OyAyIee CO CIETOB.
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B gonrocpodHol mepcreKTUBEe B SKOHOMUKE HAYHYT CHJIbHEe JOMUHUPOBATD
KJIaHBI ¢ HauboJjiee BHICOKOW HOPMOM cOepeskeHUM — CKpPSTH, Bajelouiye Io-
JIOBUHOM TOpojia U KUBYyIMe moJ MocToM. Hanbosee mpoiiBeTaomire U3 HUX
CTaHyT IIPOeaTh CBOU cOepeskeHHsI TOJIbKO TOM B C/Iydae, KOTzia Bce BO3MOXKHOCTH
JUIS MHBeCTULMH OyyT ucueprader*. OHAKO eCJIH 3alUTa MpaB COOCTBEHHOCTU
OKaKeTCs HensleaJbHOM — HanpuMep, korga Harbosee 3¢deKTUBHBIE MAITUHBI
CMOTYT BCEMHU MTpaBAaMHU U HEMTPaBZaMU CKOIIUTh Y ce0s1 peCypChl, IPUHA/JIEKaB-
IITYe JTIFOZSIM, — TOT/ZIa KalTUTaTUCTaM-JIF0/[SIM, BO3MOXKHO, TIPUZAETCA TPATUTh CBOE
COCTOSTHUME TOPa3zio OBICTPEE, TTIOKA OHO COBCEM HE pacTaeT B pe3y/bTaTe JAeiCTBU
MalIuH (MU BCJIEZCTBHE PACXO0B Ha 3alUTY OT HUX). Ectu Bce 3TO OyzeT mpo-
HUCXOAUTDH ¢ ITUGPOBOM, a He GUOJOTUUECKOH, CKOPOCTHIO, TO JIIOAU OTJISTHYThCS
HE YCIIEIOT, KaK y)Ke OKa)KyTCs JIMIIEHHBIMU COOCTBEHHOCTH .

"Kn3Hb B LMGPOBOM MUpe

B mepexozaHbIH mepro 06pa3 JKU3HU YeI0BEKa, JKUBYIIETO IIPH MaJbTy3HaHCKUX
VCJIOBUAX, He 006s3aTe/IbHO OyZeT IOXOAUTh Ha OAHY U3 3HAKOMBIX HaM MoZesiei
(ckaxeM, Ha o0pa3 KM3HU OXOTHHUKa, cobuparesns, Gepmepa Ui 0GUCHOTO
paboTtHuka). CKopee Bcero, 60JIBIIMHCTBO JIIO/IeH OYAYT BIAYUTD JKAJIKOE CyIIe-
CTBOBaHUe HatiofobOue 6e3/1eTbHIUKA-PaHThe, KOTOPOMY cOepeXeHU eiBa XBaTaeT
Ha JKU3Hb BIPOTOJIOABS. JItou OYAYT )KUTb O4eHb OeTHO, GaKTUIECKU Ha OJHU
MIPOLIEHTHI MU FOCyZapCTBeHHbIe Toco6us. Ho mpu 3ToM oHU 6YAYT JKUTh B MUPE
WHHOBAIIMOHHBIX TEXHOJOIUM — B MHPE He TOJbKO CBEPXPa3yMHBIX MAIIWH,
HO Y TIperapaToB TPOTUB CTAPEHUS U IIPeIapaToB, 0CTaBIAIONINX YAOBOIbCTBHE;
B MHUpe BUPTYaJIbHOU PeaJbHOCTU U PA3JIUYHBIX TEXHUK CAMOCOBEPIIEHCTBOBA-
HusA. U Bpsizi v Bce 9TO ByAeT JOCTYITHO GombiuHCTBY. CKOpee BCero, peaabHyIo
MeJUIMHY 3aMeHT IEKapCTBa AJisi OCTAHOBKU POCTa U 3aMelJieHUs MeTabou3ma
C I[EJIbI0 DKOHOMMH, ITOCKOJIBKY JIJIsT MacCChl JIIOJeN aKTUBHAs KU3Hb OKaXKeTCs
HEBO3MOXKHOM (eC/TH YUUTHIBATh IIOCTOSTHHOE CHIDKEHYE UX U TAK MUHUMAaJIbHbIX
noxoz0B). [1o Mepe pocTa HaceJeHUs U CHUXKEHUS JOXO0/IOB JIIOAU MOTYT perpec-
CHPOBATh /0 COCTOSHUS, MUHUMAaJbHO YAOBJIETBOPSIOIIEr0 TPebGOBAHUAM IS
BBITLIATHI IEHCUH, — BO3MOXKHO, 3TO OYZIeT MO3T C eiBa 6pe3KyIUM CO3HAHUEM,
TIOT'PY?KEHHBIN B KOHTEWHED U TIOJKITIOUEHHBIM K CHA0KEHUIO KUCJIOPO/IOM U TTH-
TaTeJbHBIMU KUJKOCTAMU, KOTOPBIM 0OCIYXKMUBAIOT MAlIUHBI ¥ KOTOPBIH CIIO-
co6eH HAKOMHUTb HEMHOTO JIeHer Ha BOCIPOM3BO/CTBO IyTEM KJIOHHUPOBAHUSI
ce0s1 crienuasbHBIM POOOTOM-TEXHUKOMY.
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Eirte 66sbi1as 6epeXIMBOCTh 6yZeT 06ecrieunBaThCs 3a CIET MOZAETNPOBAHUS
MO3Tra, TOCKOJIbKY GU3MYECKH ONITHMHU3UPOBAHHBIN BEIYHMCIUTEIBHBIN CyOCTPAT,
CO3/IaHHBIN CBEPXPA3yMOM, MOXKET OKa3aThCs apPpeKTUBHEE, YeM OHOTOTUYECKII
Mo3r. OflHAKO MUTPALKA B IIUGPOBYIO PEATBHOCTD OYAET 3aMeIAThCSA TEM, UTO
WMUTAIIMOHHBIE MO/JIEJI HE CMOTYT CUUTATHCS JIIOAbMH WU IPaXKJAaHAMU U CO-
OTBETCTBEHHO HE TOJIyYaT IIPaBo Ha IEHCHIO WU Ha He o6iaraeMblii HaJloTaMu
cOeperaTenbHBIM cYeT. B 9TOM ciydae HHUIIA /s JIOAEH COXPAHUTCA, HAPALY
co Bce 60jiee KPYITHOM TOMyJIAIMEN UMUATAIMOHHBIX MOZIeJIeN U CUCTEM HCKYC-
CTBEHHOI'0 MHTEJJIEKTA.

[Toka 4TO Bce BHUMaHUe OBIIO COCPENOTOYEHO Ha CyAbbe HAIUX TOTOMKOB,
YbIO KU3Hb MOT'YT [TOAEPKUBATD cOepeKeHN, TOCOOM MK 3apaboTHa I1J1aTa,
[oJIy4aeMasi 3a CUeT TeX, KTO HaHUMaeT pabOTHUKOB-IIOZEH. Terepb MePeKII0InM
BHUMaHUeE Ha Te CYIIHOCTU, KOTOPBIE MBI I0 CHX IOP OTHOCHJIN K KallUTaJIy:
Ha MalllMHbI, BCera IpUHaAIe)KaBInye JIOAAM, — MaIllHbI, CKOHCTPYHUPOBaHHBIE
C I[€JIbIO BBIMTOJHATD T€ WK WHbE QYHKIIUU U CITIOCOOHBIE 3aMEHUTh YeJoBeKa
B OYEHb IMMPOKOM JAMala3oHe 3ajad. Kakum OyJeT MoJIoXeHHe 3TUX pabodmx
JIOIIAa/JOK HOBOM 9KOHOMUKU?

O6c¢yxaTh 6bLIO GBI HEUETO, €CJIM BCE STH MAIllMHbI OCTaJIUCh OB aBTOMAaTa-
MM, IIPOCTHIMU YCTPORCTBAMU BpPOJIie TAapOBOTO ABUTATEIsI UM YaCOBOrO MeXa-
HHM3Ma — TaKoro o6pa B MOCTIIepEeXOAHONH SKOHOMUKe 6y/ZIeT MHOTO, HO, TIOXOXKE,
BPAJL K KTO-TO 3aMHTEPECYETCS 3TUM Ge3AyIIHBIM Ha60OpOM KOMILJIEKTYON[UX.
OaHako eciu y MaIlvH OyZeT CO3HAHKME — eCJIX OHU OYAYT CKOHCTPYHPOBAaHBI
TaK, YTO CMOI'YT OCO3HABATh CBOIO MCKIIOUYUTEIHHOCTD (MJIM UM 110 MHBIM IIPH-
yuHaM OyZeT IMPHUIIKCAH MOPaJbHBIM CTATyC), — TOTZA BA)XHO BKJIOYATh UX
B MHUPOBYIO cuUcTeMy. biaromnonyyve pabOTHUKOB-MAIIWH OKaXXeTCs Haubosee
Ba)KHBIM acCIIEKTOM ITOCTIIEPEXOHOTO IIEPHO/A, TOCKOIbKY OHU OYAyT JOMUHMU-
pOBaTh KOJHUYECTBEHHO.

Jlo6poBoOIEHOE pabCTBO, cIydaiiHas cMepTh

[TepBbIii HapalMBaIOMINUICA BOIPOC: pabOTHUKaMU-MaIlIMHaMuU OyAyT BJia-
JeTh KaK KanuTasoM (pabamMu) WU UX CTAHYT HAHUMATh 3a 3apabOTHYO TLIaTy?
OzHako mpu GJMKaNIIeM PacCCMOTPEHUN BO3HUKAIOT COMHEHUS, YTO OT OTBETA
6yzeT 4TO-TO 3aBUCETh. Ha TO eCThb /iBe IPUYUHEIL. BO-TIepBBIX, €CIU CBOOOAHBIHA
pabOTHUK B MaJbTY3UaHCKUX YCIOBHUAX TONyYaeT 3apIliaTy Ha yPOBHE IIPOXKU-
TOYHOTO MUHUMYMa, B €r0 PaCHOpsSKEHUU HE OCTAETCS CPEJCTB MOCJE OIIAThI
MUTaHUS U APyrux 6a3oBBIX MOTpebHOCTeH. Ecau pabOTHUK SBASETCS paboM,
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TO 32 ero COZiepXKaHue IIATUT XO35UH, ¥ BCe PAaBHO ¥ paba He 0CTaeTCs CBOOOJHBIX
cpeacTB. B 06oux ciydasx pabOTHUK IOTyYaeT JUIIb caMOe HeOOXOAMMOE U HU-
Yero CBepx TOro. Bo-BTOPBIX, MPEAIOI0XKUM, YTO CBOOOAHBIM PaGOTHUK CMOT
KaKUM-TO o6pa3oM obecreuyuTsb cebe 0XOJ BHIIIE MPOKUTOYHOTO MUHUMYMa
(BO3MOKHO, Gsiaroziaps 6JaronpusTHOM CUCTEMEe peryJupoBaHus). Kak oH mo-
TpPaTUT 3Ty NpubaBKy? /{1 MHBECTOPOB CaMBIM BBITOJHBIM OBLIO GBI CO3ZaTh
BUPTYaJIbHBIX pAOOTHUKOB-«Pab0OB», TOTOBBIX TPYAUTHCS 3a 3apIIaTy Ha yPOBHE
MIPOXXUTOYHOTO MUHUMYyMa. C/leaTh 3TO MOXXHO ObLIO ObI, KOIIUPYS TeX paboT-
HUKOB, KOTOPBIE yKe COTIaCUINCh Ha TaKue yCIoBUA. [IyTeM COOTBETCTBYIOLIETO
otbopa (11, BO3MOXKHO, HEKOTOPOI'O U3MeHEeHHU K0/Jja) MHBECTOPHI MOIVIU ObI CO3-
JaTb pabOTHUKOB, KOTOPBIE HE TOJBKO MPEAMNOUTYT TPYAUTHCSI AOOPOBOIBHO,
HO U pelIaT I0XepTBOBATh CBOUM PabOTOAATENSIM BCE JOTIOTHUTETbHEIE JOXO/H,
ecu Takue BAPYT mosaBATcsa. OfHAKO IOCie Nepejadyul JeHer pabOTHUKY OHU
10 KPYTY BEPHYTCS K €ro BaZe/blly UIN paboToAaTesto, Aaxke eciu pabOTHUK
SIBJISIETCS CBOOOZHBIM areHTOM, Ha/IeJIEeHHBIM BCEMU IOPUIUYECKUMU TIPaBaMHU.

B03MOKXHO, KTO-TO, BO3pakasi, 3aMETHUT, HACKOJIbKO TPYAHO CO3/IaTh MAIINHY,
COIVIACHYIO I06POBOJIBHO BHITIOJNHATH JIFOOYI0 paboTy WU KEPTBYIOUIYIO CBOIO
3apIuIaTy CBOEMY JKe Biajesnbily. Ho y UMUTAIMOHHBIX MOJeeN AOKHBI OBITh
0cobeHHO 6M3KUe JTIoAAM MOTUBHL. OOpaTuTe BHUMAaHUeE, YTO €CJIHU IIepBOHA-
JajbHasA mpobjeMa KOHTPOJA, KOTOPYIO MBI pacCMaTpUBaNM B NPeABIAYIINX
IJaBax, Kasajachb TPYAHOBLIIIOJHUMOM, TO ceifyac Mbl TOBOPUM 06 YCJIOBUSX
nepexo0H020 nepuod0d — KOTZa, BUAUMO, METO/bI BEIOOpa MOTUBAIIUY OYAYT Z0-
BeJIeHHI /10 COBepIIeHCTBa. TeM 6oJiee eciTi pedb UAET 06 UMUTAIIMOHHBIX MOJEJIAX,
TO MOXKHO OBLJIO GBI JOOUTHCS MHOTOT'O, TIPOCTO 0MOUPA st HYKHbIE YeJIOBEUECKUE
xapakTepbl. HaBepHoe, mpo6yieMa KOHTPOJIA OyZeT B IPUHIIKIIE YIPOIIEHA, €CIH
MIPEeJTOJIOKUTh, YTO HOBBIH MAIIMHHBIA MHTEJJIEKT BKIIOUUTCSI B CTAOMIBHYIO
COITMOSKOHOMHUYECKYIO MATPUILY, yKe HaceJeHHYIO APYTUMU 3aKOHOIIOCTY ITHBIMU
CBEpPXpa3yMHBIMU areHTaMH.

[ToaToMy mpezyararo OCTAaHOBUTHCA Ha 6€ZICTBEHHOM ITOJIOKEHUU MAIlVH-
PaGOTHUKOB, HE3aBUCHUMO OT TOTO, IBJISIOTCS JIU OHU pabaMu W CBOOOAHBIMU
areHTaMu. BHayase moroBopuM 06 3MyJISATOPaX, MOCKOJIBKY UX MPEACTABUTH
Jlerde BCeTO.

YToObl B MUPE MOSIBUJICS HOBBIH PabOTHUK-YEJIOBEK CO CBOMM Ipodeccro-
HaJIBHBIM OIIBITOM U HeOOXOAMMBIMU HaBBHIKAMHU, IOTpebyeTcs OT MATHAALATH
[0 TPUALIATH JIeT. B TeueHUe BCETO 3TOTO BPeMeEHU YesioBeKa HYXHO KOPMUTb,
BOCIIUTHIBaTh, 00y4YaTh, My MOHAJOOUTCA KPOB — BCE 3TO OOJIBIINE PACXO/BL.
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Hanporus, co3zaTh HOBYIO KONUIO HU(PPOBOro pabOTHHKA TaK JKe JIETKO, KaK
3arpy3uTh OYEpeHYI0 MPOrpaMMy B ONEPATUBHYIO MaMATh. TO €CTb KU3Hb
CTaHOBUTCA JieliieBiie. KOMIIaHUA MOXET IOCTOSTHHO IO/ICTPAarnBaTh CBOIO pabouyto
CUJTY MO, MeHSoUIMecs TpebOBaHUs 3a CYET CO3/JaHMUsA HOBBIX KONTUI — U YHU-
YTOXKEHUS CTapbIX, YTOOBI OCBOGOJUTH KOMITBIOTEPHBIE PECYPCHI. DTO MOXKET
MIPUBECTU K YPE3BBIYANHO BBHICOKOUW CMEPTHOCTHU CpeAu pabOTHUKOB-MaIIWH.
JKu3Hb MHOTUX M3 HUX OyZeT orpaHUYeHa OJHUM CYyOBEKTUBHBIM JTHEM.

MoryT ObITh U APyTHEe IPUYUHBI IIOMUMO KojebaHU# crpoca, 0 KOTOPhIM
paboTozaTesy U BIaAe bI[bl SMYISITOPOB 3aXOTAT YacTO YOMBaTh (OTKIIOYATE)
cBouXx paboTHUKOB®. Eciu /i1 HOpMaJbHOTO PYHKIIMOHUPOBAHUSA SMYJIATOPY
MO3Ta, KaK ¥ GMOJIOTUYECKOMY MO3TY, TPeOYIOTCS TEPUO/BI OTAbIXA U CHA, MOXKET
OBbITH JlellieBIe CTUPATh U3HYPEHHYI0 UMUTAIMIO B KOHIIE IHS U 3aMeHATH ee
3aIIMCaHHBIM COCTOSTHUEM CBEXKE U OTJOXHYBINENH UMUTAIUU. [IOCKOIBbKY TaKas
mpolleypa MpUBo/a Obl K PETPOrPaZIHON aMHE3WH BCETO BHIYYEHHOTO 3a [IEHB,
AMYJISATOPBI, 3aHATHIE BHIIIOJTHEHUEM 33/1a4, KOTOpble TpeOyoT GopMUpOBaHUsA
JUTUTEbHBIX KOTHUTUBHBIX IIETIOYEK, CMOTYT U30€eKaTh YaCTHIX CTUpaHuil. TpyaHO
MUCcaTh KHUTY, €CTH KaXX/0€ YTPO, CaZsACh 3a CTOJI, HE IOMHHUIIb HUYETO U3 CO3-
JaHHOTO HakaHyHe. Ho areHTOB, BBIMOJHAIOUINX HE CTOJIb UHTEJIEKTya bHbIE
BU/BI PabOT, BIIOJIHE MOXHO Tlepe3anycKaTh, U [ieJlaTh 3TO JOBOJBHO YacTO —
OT €IJUHOX /B! 00YYeHHOT'0 IPO/IaBlia WU COTPYAHUKA, 0OCTYKUBAIOIIETO KIIU-
€HTOB, MMOTPebyeTCs «yAePKUBATh» HYKHYI0 HHbOpMaIuio He boyiee 1BaALIATH
MUHYT.

[TocKO/IbKY TTepe3amyCcKy He MO3BOJISI0T GOPMUPOBATHCS MAMATH U HaBBIKAM,
HEKOTOPBIE AMYJISITOPbI MOTYT OBITh IMOMEIEHBI B CHEIUAIbHYI0 00yYaroN[yio
cpeny, B KOTOPOU OHU 6yAyT IpebhIBaTh HENPEPHIBHO, B TOM YHCJIE B IEPUO/BI
OTZBIXa W CHA, [JaKe eCJU UX paboTa u He TpeOyeT AJIMHHBIX KOTHUTUBHBIX Iie-
novek. [Ipy TaKUX ONTUMAaJIBHBIX YCIOBUAX MOIUTH ObI pab0TaTh B TEUEHUE JOJITUX
JIET HEKOTOPBIE aT€HTHI IT0 06CTYKUBAHUIO KJINEHTOB — IIPUYEM TIPU MOAAEPIKKe
TPEHEPOB U IKCIIEPTOB IO OI[€HKE IPOU3BOJUTENBHOCTHU. JIyUIINX YIEHUKOB
MOXKHO OBbLTO GBI UCIIOJB30BaTh B KaUeCTBE «IIJIEMEHHBIX JKePeOIOB», TO €CTh
IO UX MAGIOHY KaK/bIi IeHb IITaAMIIOBAIN Ob MUJITMOHBI CBEXKUX KOTIUA. B aTH
1a6JIOHBI €CTh CMBIC/ BKJIQ/[bIBaTh OOJIBIINE CPEJCTB, TOCKOIBKY /lake HeOOoJIb-
II0€e MPUYMHOXXeHUE UX MPOAYKTUBHOCTHU 0becrieynBaso 6Bl 3aMeTHBIM 3KOHO-
MUYeCKUH 3ddeKT, OyAyIUu pacTUPaKUPOBAHHBIM MUJIMOHBI Pas.

[TapasnenpHO C 3afa4eii 06yuyeHUs pabOTHUKOB-I1a0JI0HOB BHIIIOJHEHUIO
ompefeseHHbIX GYHKIUH OCPOMHBIE YCUIUsA OYAYT MPUIATATHCA C IEJbIO
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COBEPIIEHCTBOBAHUA TEXHOJOI MY UX AIMY/IALMHU. YCIIEXH B 3TOM HallpaBJIeHUU
6b11M GBI 1aske 6oJiee [EHHBIMU, YeM YCIeXU B 00yYeHUU WHANUBUAYATbHBIX
pabOTHUKOB-IIabJIOHOB, TOCKOJIbKY YIYULIEHUE TEXHOJIOT U M YJIAIUY PHU-
MEHUMO KO BCeEM pabOTHHKaM-3MyJIsaTopaM (U, MOTEHIUAIbHO, K APYTUM
WMHUTALMOHHBIM MOJEJISM TOXE), & HE TOJbKO K 3aHATHIM B OZHOU ompeje-
JIeHHOM o6acTu. MOXKHO HalpaBUThb OTPOMHBIE PECYPCHI Ha TOUCK BBIYUC-
JIUTENBHBIX KOPOTKUX MyTel, MO3BOMAIONINX CO3/[aBaTh dMYJIATOPH Gosee
addekTHBHO, a TakKe pa3pabaThiBaTh HEUPOMOP(HBIE U MOJHOCTHIO CUHTE-
THUYeCKHe apxXUTeKTypsl V. DTu uccieoBaHUSA, BEPOSITHO, IPOBOJUINUCH
OB TOXKE IMYJIATOPAMU, 3aIyIIEHHBIMU Ha OY€Hb OBICTPO alapaTHOMN OCHO-
Be. B 3aBUCUMOCTU OT CTOMMOCTH BBIYMCJIUTETHHOU MOIIHOCTH MOTJIU OBI
KPYTJIOCYTOYHO paboTaTh MUJIMOHBI, MUJJIUAP/Abl NI TPUIJIUOHBI UMUTA-
LIMOHHBIX MOJeJel MO3ra CaMbIX IIPOHUIATEIbHBIX HCCIeA0BaTeNel-Toel
(M UX yIy4YeHHBbIX BEPCHUIL), pa3ABUras TPaHUIbl MAIIMHHOTO NHTEJJIEKTA;
HEKOTOphle U3 HUX MOTJIN OBl ZIeliCTBOBATh Ha MOPAAKHU OBICTpee, YeM 6UO-
Jlorn4ecKui Mo3r’. OTo BecoMad NpUYHUHA II0JaraTh, 4YTO 3pa 4eJOBEKOIIO-
ZNOOHBIX AMYJIATOPOB OYAET KOPOTKOM — OueHb KOPOTKOM 110 3BE3HOMY Bpe-
MEHU — U 4YTO el IpuZeT Ha CMeHY HeU3MEpPUMO MPEBOCXOAALIUNA UX
HMCKYCCTBEHHBIN MHTEJJIEKT.

MBI yKe TIepevrCININ HECKOIBKO TPUYHH, 110 KOTOPBIM paboToAaTeN I dMY-
JIATOPOB MOT'YT MTEPUOAUYECKU BEIOPAKOBHIBATH CBOU CTaZia: KOebaHus crpoca
Ha paGOTHUKOB Pa3JMYHOI0 BU/IA AeATETbHOCTH; SKOHOMUA Ha BDEMEHU OT/bIXa
U CHA; MOSBJIEHUE HOBBIX YCOBEPIIEHCTBOBAHHBIX I1a6I0HOB. Ellle ofHOM IpU-
YUHOU MOTYT ObITh coobOpakeHus 6e30macHOCTH. YTOOBI UMUTALIUHA-PAOOTHUKU
He BbIHAIIWBAJIU BpaXkieOHbIE TIAHBI U HE TIJIeJIU 3aTOBOPBL, SMYJ/IATOPHL, 3aHATHIE
Ha 0COOEHHO BaXKHBIX MMO3UITUAX, MOTJIH ObI 3aIIYCKAThCSI HA OTPAHUYEHHOE BPEMS
C YacCTBHIM cOPOCOM K MICXOJHOMY COCTOSTHUIO TOTOBHOCTHZ.

OTU UCXOAHBIE COCTOSHUSA, K KOTOPBIM OYZAYT BO3BpallaTh HACTPONUKU dMYJIS-
TOPOB, CJIEZIyET OUYEHb TIIATEJbHO 'OTOBUTD U IeperpoBepsATh. TUIIUYHBIHN 3My-
JIATOP C KOPOTKUM KU3HEHHBIM I[UKJIOM, KOTOPOT'O ONTUMU3UPOBAIU C TOUKHU
3peHUs ero JOSJIbHOCTU U TMPOU3BOJUTENBHOCTU, MOT Obl YyBCTBOBATh CeOs
Ha CJIeZiyIollee YTPO MPOCTO XOPOIIO OTAOXHYBIIUM. OH MOMHUI GBI, YTO MOCJIE
MHOTUX (CyOBEKTUBHBIX) JIET UHTEHCUBHOTO 00y4YeHUs 1 0TOOpa CTas Iy UM
Cpe/ii CBOMX OZJHOKALTHUKOB, YTO TOJIBKO UTO HAaOPaJICs CHJI B OTITYCKE, BHICIIAJICS,
[IPOCIYIIaJ BOOAYIIEBIAIONIYIO TOOYAUTENbHYIO PeYb U OOAPYIO0 MY3bIKY, U Te-
mepb eMY He TEPITUTCS CieJIaTh MaKCUMYM BO3MOXKHOT'O JJIsi CBOero paboTozareris.



264 HckyccmeeHHbLIl uHmesiekm

Ero maso 6ecroKoAT MBICIM O HEOTBPAaTHUMOW CMEPTH B KOHIle pabodero AHs.
OMYIATOPHI, CTPAZAIOIINe CTPAXOM CMEPTH U IIPOYMMU HEBPO3aMU, MEHEE MPO-
OYKTUBHBI U IOTOMY He MOTYT ObITh OTOOpaHBI B KayecTBe IraboHa?!.

B BbIcIIei] cTeNIeHU TAXKeNbIH TPY/, KakK BbICIIasd CTeNleHb CYaCThs

OlleHUBAs KeJIaTeNbHOCTb MOAOOHBIX T'UIIOTETUYECKUX CUTYalUi, BaKHO
[IPUHUMATh BO BHUMAaHHUE TeJOHUCTHYECKOE COCTOSTHUE CPEIHETO SMYIATOpa®?,
CTpazaTh Win HaCAaXAAThCSA OyZeT TUMTUIHBIN PaOOTHUK-OMYJISITOD, BBHIITOIH SIS
CBOIO TPYZAHYIO paboTy?

Hawm He ciieiyeT nmoagaBaThCs cob61as3Hy IIPOEUpPoBaTh CO6CTBEHHBIE YYBCTBA
Y OIIyIIEHUS Ha BOOOpakaeMoro 1iudpoBoro paboTHUKA. Boripoc He B TOM, ObLTH
OBbI 6bl CYACT/IVBHI, €CJTH BaM IIPUIILIOCH OBl TIOCTOSIHHO TPYAUTHCS U HE UMETh
BO3MOXXHOCTHU BU/IETHCA CO CBOMMU JIOOMMBIMHU, — 3TO y)KacHas CyZabba,
CIIOPY HET.

Heckosibko mpaBujibHee GbLIO OBl B3SATb 32 OCHOBY I'eZIOHUCTHUYECKUM OIIBIT
COBpEMEHHBIX JIIOZIEN B TeyeHre 06BIYHOro paboyero AHA. Bo BceM Mupe IIpo-
BOZMJINCH MCCIE€JOBAHUS, B XOZle KOTOPHIX PECIIOHJEeHTaM 3aJaBaji BOIIPOC,
HaCKOJbKO OHU CYACTJIUBHI, M OOJBIIMHCTBO BBIOMPATO OTBETHI OT «JOBOJBHO
CYaCT/IIUBHI» 10 «0OYeHb CYACTIUBBI» (cpeaHud 6asn 3,1 Ha mKane oT 1 70 4)%.
VccneoBaHus CpeIHETO SMOITMOHATHHOT'O COCTOSHUS, B KOTOPBIX Y PECITOHIEH-
TOB CIIPAIIMBAIN, KAKUE U3 ITOJOKUTEIbHBIX UIH OTPULIATETbHBIX SMOIUM OHU
HCIIBITBIBAIN HeJaBHO, KaK ITPaBUJIO, AAaIOT aHAJOTUYHbIe Pe3yIbTaThl (CpeJHUI
6as1 0,52 o mikase ot —1 70 1). EcTh Hebosblast 3aBUCUMOCTb CPEHETO CYOD-
€KTHUBHOTO 6;1aromnory4us oT pasmepa BBII Ha ay1iry HacesieHust cTpaHbi®*. OgHaKO
6b1T0 GBI OUTMOKOM SKCTPAMIONUPOBATH OTH AaHHbIE Ha MeZIOHUCTUYECKOE COCTOS-
HHe OyAyIIUX paGOTHUKOB-3MYIATOPOB. OfHA M3 IPUYHH 3aKJI0YAETCSA B TOM,
YTO WX YCJIOBUS OYAYT COBEPIIEHHO APYTHMMMU: C OZHON CTOPOHBI, OHU MOTYT
paboTaTh ropaszio 60Jbllle; ¢ APyroi, oHU OYAYT CBOOGOAHBI OT 6OJe3HEN, MBI-
[IeYHOM 60JIM, roJIo/la, HEIIPUATHBIX 3allaX0B ¥ MHOIOTO ZApyroro. XoTs Takue
coobpakeHUsI He TOBOPAT O TMIaBHOM. ['opas3zio BakHee, YTO UX OIIyIIeHHUe Ha-
CTaskIeHU ST MOYKHO JIETKO KOPPEKTHUPOBATh TP IIOMOIITH ITUPPOBOro SKBUBAJIEHTA
JIEKApCTB UK HEHPOXUPYPrUn. DTO 3HAUUT, YTO OBLJIO GBI OLUTUOKOM JieaTh BbI-
BOZIbI O T€IOHUCTHYECKOM COCTOSTHUH OYAYLIHUX SMYJIATOPOB Ha OCHOBaHUH BHEIII-
HUX YCJIOBUH UX KU3HU, TeM O0Jiee IpeAcTaBisas cebs Ha ux MecTe. ['eZIOHUCTH-
YeCcKOe COCTOSTHUE — BOIPOC CO3HATENbHOTO BBIOOpa. B Mozenn, KOTOPYIO MBI
ceityac obcyxmaeM, TOT BEIGOP 3a CBOUX pabOTHUKOB /IeJIaeT BiIaieIel] KaluTaa,
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CTPEMAIINHCA MAaKCUMU3UPOBATD IOXOAHOCTb CBOMX MHBECTUIIUN B TPYKEHUKOB-
SMyIATOPOB. COOTBETCTBEHHO BOIIPOC, HACKOJIBKO CUACTIUBBI OHU OYAYT, CBO-
[IUTCS K BRISICHEHUIO, KaK¥e T'e[OHUCTUYECKHe COCTOSTHU S HanboJiee PO yKTUB-
HBI (715 peleHus pa3TuYHbBIX 3a/]a4, KOTOpble OYAyT MOCTaBJIEHHI epes STUMU
MMUTAIMOHHBIMU MOZEJISIMHU).

U cHOBa mpolry Bo3Ziep:KaTbCsA OT IOCIENIHBIX BEIBOOB. EcTu oka3piBaeTcH,
YTO HE3ABUCHMO OT 30X, Teorpaduu U pozia 3aHATUIN YeJOBEK OOBIYHO OBIBAET
B Mepy CYaCT/IMB, 3TO MOXKET CKJIOHUTH B ITOJIB3Y TOTO, YTO TAKOE JKE MOJIOKEHNE
COXPAHUTCA U B IMOCTIIEPEXOAHBIN TIepro/i. To ecTh peub He O TOM, UTO pa3 4e-
JIOBEYECKUM MO3T TIPEJPaCIoNo’KeH K BOCIPUATHUIO CYACThSA, TO, BEPOSITHO, OH
OyZeT «yZAOBJIETBOPEH» U B HOBBIX YCJIOBUAX; CKOPEE, MBI UMEEM B BUAY, UYTO pas
oTIpe/ieJIeHHBIM YPOBEHb CYACThsI OKa3aJCsa JOCTHMIKUMBIM JIJIsT YeJOBEUYECKOTO
MO3Ta B IIPOIIJIOM, TO aHAJIOTUYHBIM yPOBEHb CUACThs, BO3MOXKHO, OYET JOCTY-
TTeH UMUTAIIMOHHBIM MOJZIEJISIM YeJIOBEUeCKOTo Mo3ra B 6yayiieM. XoTs ata ¢op-
MYJHPOBKa TaK)Ke IIOKa3bIBaeT CIab0CTh YMO3aK/IIOUEHU, a UMEHHO: IICUXIYe-
CKMEe COCTOSHUSA, XapaKTepHble AJs TOMUHHUJ, 3aHUMAIOU[UXCSI OXOTOM
U cOOMpaTeNbCTBOM B appUKAHCKOU caBaHHe, He 0053aTeNbHO MPUTOAHBI JJIs
MOAUPUITMPOBAHHBIX BEPCHUI Y€TOBEYECKOT'0 MO3Ta, XKUBYIIUX B YCIOBUIX ITOCT-
TTepeXoJHON BUPTyaabHON peasbHOCTU. KOHEUHO, MBI MOXXEM HAOdesimbCsl, YTO
Oyayiire paboOTHUKU-IMYIATOPH OYAYT CTOJb XK€ CYACTIUBHI WK Ja)ke CUaCT-
JIUBeE, YeM pabOTHUKHU-TIOAU Ha TIPOTSKEHU N BCEH CBOEI YeT0BEYECKOM NCTOPUH;
HO HaM MPUETCS MTOUCKATh 6oJiee yOeAUTeIbHbIE IPUYUHBI /IS IO TBEPXKAEHUS
9TOTO MPEATNOJIOKeHUs (B HAIIIEM CIleHapUH MYJbTUIIONSIPHOTO MUpa, BHICTpau-
BaeMoOro 1o npuHiuny laissez-faire*).

[IpeATIONOXKUM, YTO MPUYMHA MPEeBAJUPOBAHUA COCTOSIHUSA CYACThS Cpeau
Jrofel (B TOU CTEeeHU, B KOTOPOU OHO IpeobyiasiaeT) COCTOUT B TOM, YTO 3Ta
MTOJIOKUTETbHAS AMOIUS CIYKHUIA CUTHAJIBHOU QyHKIMEN B YCIOBUAX BOJIO-
IIMOHHOTO TpHcIocobnieHuss. Co3fanue y APYTUX UIEHOB COIMAJbHONU TPYIIIIEI
BIIEYATJIEHUsI O COOCTBEHHOM ITPOILBETAHUU: S 300p08, OMJIUUHO JANCY C OKPY-
ACAOWUMU U YBepeH 8 c80eM 621a20notyuHoM 6ydyujem — MOTJIO MTOBBIMIATH I10-
MyJSIPHOCTb UHAUBUAYYMA. [I03TOMY CKJIOHHOCTH K JKU3HEPaZIOCTHOCTH MOIJIa
OBITb KPUTEPUEM OTOOpA, B pe3yJbTaTe 4ero OGMOXMMMUS MO3ra COBPEMEHHOTO

* Laissez-faire (dp. OYKB. «He MeIllaTh; OCTaBaThCs MACCUBHBIM») — IIPUHIIUII HEBMeIlaTe b-
CTBa; SKOHOMMYECKasa AOKTPHHA, COTJIACHO KOTOPOM TocyZapcTBeHHOe BMeLIaTeJbCTBO
B 9KOHOMMUKY ZI0JIXKHO OBITh MUHUMAaJIbHBIM.
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YyeJIoBeKa OKa3aach CMellleHa B MoJIb3y 60Jiee TO3UTUBHOTO BOCIIPUATHS MUPA,
YeM TO, KOTOPOe ObLJI0 ObI MaKCUMaIbHO 3G PEKTUBHBIM B COOTBETCTBUHU C 6oJee
MIPOCTHIM MaTePUATUCTUIECKUM KpuTepreM. Eciiu 3To 66110 ObI TaK, TO OyAy1IIas
joie de vivre* MOXeT 3aBUCETh OT TOTO, COXPAHUT JIU B IOCTIEPEXOJHOM MUpE
3MOITUS PAZIOCTH CBOIO CUTHAJBbHYIO GYHKIIUIO, UTPAIOIIYIO COIIMAIbHYIO POJIb.
(K aToMy BOIIpOCY MBI BCKOpe BepHEMCsl.)

TpaTuT M YeJOBeK PaZOCTHHBIN OOJbIlle SHEPTUH, YEM YEJTOBEK YTPIOMBIN?
MokeT OBITh, CYACTIUBBIE JIFOAY OOJIbIE CKIOHHBI K TBOPYECKUM MTOPBIBAM U T10-
setaM paHTa3uu — MOBeJEHUE, KOTOPOE BPsZ iU O6yAeT MPUBETCTBOBATHLCSA 6Y-
AyIIUMU paboTozaTensaMu. Bo3MOXHO, yrpioMas U TPEBOXKHAsS COCPENOTOYEH-
HOCTh Ha 6e30IMO0YHOM BBITIOJTHEHUYM KOHKPETHOTO 3aJaHUs CTaHeT CaMbIM
JKeJIJaHHBIM 06pa3oM ZIeUCTBUM 7151 OOJBITUHCTBA BUIOB TPYZAOBOU I€ATETBHOCTH.
Mp&I He cyUTaeM, YTO 3TO TaK, MbI JIUIIb TOBOPHUM, YTO He 3HAEM, YTO 3TO He TaK.
U Bce ke HaM CJIeAyeT MOAyMaTh, HACKOJIbKO TJI0Xa MOKET OBITh CUTYaI[Us, ECIU
O/lHA M3 TaKUX NECCUMUCTUYHBIX THUIIOTE3 OTHOCUTENBHO OYAYIIUX MAJIbTY3U-
AHCKHX YCJIOBUI OKaXeTCsI UICTUHHOM: He TOJIbKO M3-3a «IIeHbl BHIOOpa» B cO3/1a-
HUU Y€T0-TO JIYUIIEro U Ja’ke IPaHIMO3HOTO, HO TaKJKe IIOTOMY, YTO 3TO COCTOS-
HUE MOXKET OBITh IJIOXUM CaMo 1o cebe, BO3MOXKHO, ropaszio boJiee TII0OXUM, YeM
MaJbTy3UaHCKUE YCIOBUS.

MpsI pesiko paboTaeM B MOMHYIO crty. Ho KorZia MbI Tak /ieJlaeM, YyBCTBYEM,
Kak 2To 60J1e3HeHHO. [Ipe/icTaBbTe, UTO B He)XXUTE 10 6ETOBO IOPOIKKE C YKIIO-
HOM BBepX: Cep/lle KOJOTUTCS, MBIIIILI OOJAT, IETKUM HE XBaTaeT BO3AyXa.
KopoTkui#i B3miAA Ha TalMep: CIeAYIOMWN OTABIX OXHUAaeTcsa depe3 49 jer,
3 mecsna, 20 gHel, 4 gaca, 56 MuHyT 1 12 ceKyH/Z — 3TO XK€ ¥ MOMEHT Ballei
cMepTH. Briopy mokasneTb, YTO POAUJICA.

U cHOBAa peyb He O TOM, YTO BCe OyIeT UMEHHO TaK, — IpobJieMa B OTCYTCTBUU
YBEPEHHOCTH, 4YTO Bce OyzeT MHavYe. KOHEYHO, MOXHO NMPEACTaBUTH U HoJee
ONTHUMHUCTUYHYIO KapTuHY. Hampumep, HeT O4YeBUAHON MPUYUHBI, IO KOTOPOH
AMYJISITOPHI AOJKHBI CTPaZiaTh OT GU3UYECKOTO HEJOMOTaHUs U 60sie3HEH, T10-
CKOJIbKY OHU OYAYT JTUIIEHBI YA3BUMOU GU3NIECKOH 060J0UKYU — YTO OBLIO OBI
GOJIBIITUM JOCT)KEHUEM TI0 CPaBHEHUIO C HBIHEITHUM TI0JIOXKeHUEeM fie. bosee
TOTO, IIOCKOJIBKY BUPTYyaJIbHasi PeaJbHOCTD JI0BOJILHO ZIeleBasi, SMYIATOPHl MOTYT
paboTaTh B POCKOIIHBIX YCJOBUSX: B IMPEKPACHBIX BOPIIax Ha BEpPIIMHAX TOP,
Ha Teppacax, BBIXOAAIIUX B I[BETYIINN BECEHHUN Ca/i, HA COJTHEYHBIX IJISIXKAX,

* Joie de vivre (¢p.) — pagocTh }KU3HHU.
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OMBIBaeMbIX JIa3yPHBIM OKEaHOM, — C IIPaBUJIbHBIMU OCBellleHWeM U TeMIlepa-
TYPHBIM pPEXHUMOM, Iei3aKeM U JAeKOPOM; UX He MOOECIOKOAT HEIPUSTHEBIE
3amaxw, UIYMbI, CHJIa TS)XKECTU U XKYKKalllle HaCEKOMbIE; OHU OYyAyT 06JIaueHbl
B KOMGOPTHYIO OJEXKAY, OMIYINATh ICHOCTb MBICIU U COCPEJOTOYEHHOCTh BHU-
MaHUsI, XOpoIIo muTarbes. Emne 6oiee BayKHO, YTO eCJIU Y JIIOAeH ONTUMaIbHbIM
MICUXUYECKUM COCTOSTHUEM /IJIsI MAKCUMAaJIbHOU MIPOAYKTUBHOCTHU B OOJIBIIMTHCTBE
BHUZIOB paboT ABJISAETCA PaZOCTHAA JKaXZa AeATETbHOCTH — BUAUMO, TaK OHO
U ecTb, — TO IUPpOBas dI10Xa UMHUTAIIMOHHBIX Mo/lesielf MOXKeT OKa3aThCs Io-
Xoxel Ha pail.

B moboMm ciydae ObLIO OBl IIEHHO OPraHU30BaTh BCE TaK, YTOOBI y KOTO-TO
WX 4ero-TO OblIa BO3MOXKHOCTh BMENIAThCS U BCE UCIPABUTH B CIydae, €CIu
BBIOpaHHAs TPAEKTOPUSA OKaXKeTCSA BeAyIled B aHTUYTOMuio. Takyke ObLIO OB
JKeJIaTeJIbHO OCTaBUTh YTO-TO BPOZE CIlacaTebHOI'O JII0KA, KOTOPHIH I103BOJIAI
6bI cOeXXaTh B CMEPTH U 3a0BeHUE B CIy4ae, eCIU Ka4eCTBO XKU3HU ITOCTOSHHO
OKa3BbIBAETCSA HUXKE TOr'O YPOBHS, KOIZIa MCYe3HOBEHHUE CTAHOBUTCS NIPEIOYTH-
TeJbHee IIPOJOIKEHUS CYIIeCTBOBaHUA.

AyTcopcepsl, TUIIeHHbIe CO3HAHUA?

B Z0/MTOCPOYHON TepCeKTHBe, KOTZA 3II0XY SMY/IATOPOB CMEHUT 3I0XA UC-
KYCCTBEHHOI'O MHTeJIJIeKTa (MM ec/id MalIMHHBIM MHTEJJIEKT OABUTCA Cpa3y,
MUWHYA CTaJWI0 UMUTAIMOHHONW MO/IeJI TOJIOBHOT'O MO3ra), B CIleHapUu MHOTO-
TIOJIIPHOT'O MUpa CTPAZIaHUSA U YZIOBOJIBCTBUA MOT'YT UCUE3HY Th COBCEM, TIOCKOJIBKY
reZIOHUCTUYECKUH MeXaHU3M BO3HATPaKIeHUA OKaXkeTcs He camoit 3¢ PeKTUBHOM
CUCTEMOM CTUMYJIAIIUY CJIOKHOTO UCKYCCTBEHHOI'O areHTa, KOTOPBIH, B OTJIMYHE
OT YeJIOBEYECKOT0 MO3ra, He oOpeMeHeH HacJjeZiieM HEPBHOM CUCTEMBI JKUBOT-
HbIX. Bo3MOXXHO, Ooslee coBeplleHHas CHCTeMa MOTHBanuu OyzZeT OCHOBaHA
Ha fBHOM BBIpQ)KeHUU QYHKIIUH MTOJIE3HOCTU MW Ha KaKOH-TO NHOW apXUTeK-
Type, B KOTOPOU OTCYTCTBYIOT IIpsAMble GpyHKIIMOHAIbHBIE aHAJIOTU YIOBOJbCTBUA
U CTpaZlaHUM.

BJIM3KMM, HO HECKOJIBKO 60Jjiee paJMKaJIbHBIM BapUaHTOM MHOTOIIOJIAPHOTO
MHpa — B NPUHILUIE, JTUIIEHHOT'O MPUBBIYHBIX HAM CHCTEM LIEHHOCTENH — SIB-
JISIETCS TaKOM ClieHapHii, IT0 KOTOPOMY MUPOBOM [IPOJIeTAPUAT ITOJHOCTHIO OyeT
JIUIIEH CO3HAHUSA. BepOosSTHOCTD 3TOT'0 0COOEHHO BesnKa B ciydae VU, KOTOPHIi
MOXKET OBITh CTPYKTYPHUPOBAH COBEPIIEHHO He TaK, KaK YeJIOBeUYeCKUH HHTEJIEKT.
Ho maxe ecsiu MalIMHHBIM WHTEJJIEKT BHAaYale BOSHUKHET B pe3yJbTaTe MOJTHOU
SMYJIAILUY TOJOBHOTO MO3ra, /IaB CTApT IOSABJIEHUIO0 00J1aaloNUX CO3HAHUEM
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IudPOBHIX areHTOB, COXpPaHeHNe KOHKYPEHIIUN B IIOCTIIEPEX0AHON SKOHOMUKeE
BIIOJIHE CIIOCOOHO NMPUBECTU K BOBHMKHOBEHUIO NTPOTPECCUBHBIX U MeHee Hel-
poMOpOHEIX GOPM MALTHHHOI'O HHTEJIJIEKTa — WU B Pe3yJIbTaTe CO3JAaHUs CUH-
TeTudeckoro VMU c HyJsA, WK B pe3y/bTaTe MOCIeI0BaTENbHBIX MOAUGUKAIINI
U yIy4IIeHUH UMUTAIMOHHBIX MOZIeJIel, IPUYEM B ITPOIECCE COBEPIIEHCTBOBAHUSA
SMYJIATOPBI HAYHYT BCe GOJIbIIE TEPATH YeTOBEUECKHE XapaKTEPUCTUKH.

PaccMOTpUM CIieHapHH, 10 KOTOPOMY ITOCJIE TIOSIBJIEHUS TEXHOJIOTUY ITOJTHON
AMYJIAIIUN TOJIOBHOT'O MO3Ta MPOJOJIKAIOUIUNICA IPOrpece B HEHpPOOUOIOTUH
U KubepHeTHKe (MOACTErMBAaeMBbIi HAJTUYUEM 3MYJATOPOB, pabOTAIOMMNX KaK
B KauecTBe HccleZoBaTesel, Tak U 00beKTOB SKCIIEPUMEHTOB) cZeJia Obl BO3-
MOKHBIM U30JISI[UAI0 SMYIUPOBAHHBIX UHAUBUAYAIbHBIX KOTHUTUBHBIX MOJYJIEH
Y TIOAKJIIOYeHVE X K aHAJIOTUYHBIM MOZYJ/ISAM, U30TMPOBAHHBIM OT IPYTUX dMY-
JATOPOB. YTOOBI TAKKE CTaHAAPTHBIE MOAYIU MOTIY 3G GEKTUBHO COTPYHUYATD,
UM noTpebyeTcs mepros 06ydeHUs U MPUTUPKU, MOCJIe KOTOPOTO OHU OyAyT
B COCTOSIHMH B3aMMOZIENCTBOBATh OBICTpee. DTO MOBBICUT UX NMPOAYKTUBHOCTD
U CTUMYJIUPYET AaTbHEHUIITYIO CTaHAAPTU3AIUIO.

[Tocse 3TOT0 AMYIATOPHI CMOTYT HA4aTh IlepejaBaTh Ha ay TCOPCUHT GOJIBIIYIO
4acTh cBoero QyHKI[MOHAMA. 3aUYeM YYUTHCSA CKJIaAbIBaTh U YMHOXKaThb, €CIU
MOJKHO IIEpec/IaTh 3aZ,a4y, TPeOYIONUTy o 3HaHUA MaTEMaTUKH, B KOMIaHUIO Gauss
Modules, Inc.? 3aueM yMeTh TOBOPUTb, €CIH MOXKHO IIPUBJIEYD K IIEPEBO/Y CBOUX
MBbICJIeli B cyioBa areHTcTBO Coleridge Conversation? 3aueM NpUHUMATh pPelleHUsT
0 CBOEH TMYHOM KU3HU, €CIH CYUIECTBYIOT CEPTUOUIINPOBAHHbIE UCIIOTHUTEb-
Hble MOJYJ/IU, CIIOCOOHBIE CKAHUPOBATh BAIlly CUCTEMY IIEeHHOCTEH U yIPaBIATh
BaIlIIMU PeCypcaMy TaK, YTO BAIlllX 3aMbICJIBI YAACTCS BOIJIOTUTD OBICTPee, YeM
ecsiy 6Bl BBl 3aHUMAaJIUCh STUM caMu? HeKOTOopble 3My/IATOPHI MOT'YT IIPEJTIOYECTh
COXPaHUTH 32 COO0I GOMBITYIO YaCTh COOCTBEHHOT'0 GYHKIIMOHAJIA U BBIIOTHATH
CaMOCTOATENBHO ZIaXKe Te 3a/]a4, C KOTOPBIMU 6osiee 3GpHEKTUBHO CITPAaBUJINCH
6561 apyrue. OHU OYAYT IOXOXU Ha JIOOUTEJNEN, C YIOBOJIbCTBUEM Pa3BOASALINX
OBOIIY WJIH BSKYIIUX CBUTEPHI. HO 3TH SMYyIATOPBI-AUIETAHTH TAaK U HE CTAHYT
npodeccroHaIaMu, IO3TOMY, eCJIU paboynii TOTOK OyZeT IepeHanpasieH OT Ma-
03¢ PEKTUBHBIX UTPOKOB K Gosiee 3)PEeKTUBHBIM, — TaKue MMHUTAI[MOHHbIE
MO/leJI HelIpeMeHHO OKaXXyTCs B IIPOUTPHIIIE.

TakuMm o6pa3oM, O6yJIbOHHbIE KyOUKU OTAENbHBIX YeJIOBEKOMOJOOHBIX YMOB
PacTBOPATCSA U MPEBPATATCA B OZHOPOJHOE aJTOPUTMHUYECKOe BapPEBO.

MO>KHO PeTOI0KUTD, YTO ONITUMaIbHas 3pPeKTUBHOCTD OyzeT obecnieueHa
3a CYeT IPYIIUPOBKHU MOZYJEH, OTBEYAIOUIUX 33 Pa3jUYHbIe CIIOCOOHOCTH,
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B CTPYKTYpBI, OTZIaJIEeHHO HAIlOMUHAIOIINe CUCTeMY KOTHUTUBHBIX QYHKIIUH
YyeJI0Be4YecKoro Mo3ra. BriosHe BO3MOXXHO, HallpuMep, YTO MaTeMaTUYeCKUuU
MOZYJ/b JIOJKEH OBITH CBSI3aH C S3bIKOBBIM, U 008 OHU — C UCIIOJHUTENbHBIM,
9TOOBI BCE TPU MOIJIM paboTaTh BMecTe. TorAa KOTHUTUBHBIN ayTCOPCUHT OKa-
JKETCSA MpaKTUYecKu Oecrione3HbIM. Ho moka ToMy HeT yOeANuTeTbHBIX IOATBEPIK-
JeHU1, MBI JOJDKHBI CIUTATh, YTO YeJIOBEKOIIO00HA ST KOTHUTUBHAA apXUTEKTYpa
OIITHMaJibHa TOJIbKO BHYTPU OI'PAaHUYEHUH, CBA3AHHBIX UMEHHO C YesI0Be4ecKOn
HeBpoJIoruel (a MOXeT OBITh, M BOOOIIEe He oNTUMabHa). Korja nosBsarcs nep-
CIEKTUBHBIE apXUTEKTYPbI, KOTOPblE HE MOTYT OBITH XOPOIIO peajn30BaHbI
Ha 6MO0JIOrTYeCKUX HEPOHHBIX CETAX, BOSHUKHET HEOOXOANMMOCTD B KaueCTBEHHO
HOBBIX PellleHUsAX, U HauboJiee yjauHble U3 HUX Y)Ke TIOUTH He 6yyT HalOMUHATh
3HAKOMBIE HAM THUIIBI ICUXUKU. TOrZIa 4eI0BeKOOZ0OHbIE KOTHUTUBHBIE CXEMBI
HaYHYT TEPATH CBOIO KOHKYPEHTOCHOCOGHOCTh B HOBBIX 3KOHOMHYECKUX U 3KO-
CHUCTEMHBIX YCJIOBUSIX MTOCTIIEPEXOJHON STOXU>,

To ecThb BIOJIHE MOTYT CyIIeCTBOBaTh CBOM HUIIU JJif Pa3yMHBIX CHCTEM:
MeHee CJIOXKHBIX — TaKUX KaK WHAUBUAYaJbHBIE MOAYIU; 6ojiee CIOKHBIX —
TaKUX KaK OI'POMHBIe KJIacTepsl MOZyJieil; CpaBHHUMBIX II0 CJI0KHOCTH C YeJIoBe-
YeCKUM MO3TOM, HO C PaZIMKaJIbHO NWHOU apXUTEeKTypou. ByyT v TakUM cucTe-
MaM NPUCYIIN XOTb KaKue-TO IleHHocTu? CielyeT JU HaM IPUBETCTBOBATH
pOKZeHre MUpa, B KOTOPOM 3TH Yy>KePOJHble CUCTEMBl 3aMEeHAT YeJ0BeYeCKUU
MO3T7?

OTBeT Ha 3TOT BOIIPOC MOKET 3aBUCETh OT KOHKPETHOMN NPUPOJBl TAKUX CHU-
cTeM. B coBpeMeHHOM MUpe CylLIecTByeT MHOTO ypOBHeM opraHmsanuu. EcTb
OYeHb CJIOKHBIE CTPYKTYPBI BBICOKOI'O YPOBHSA, HallpuMep rocyzapcTBa U TPaHC-
HallMOHaJbHbIE KOPIIOPALluHU, COCTOAILIME U3 MHOXECTBa JIIoZel, HO 3a 3TUMHU
CTPYKTypaMU MBI OOBIYHO IIPU3HAEM JIIIb UHCTPYMEHTAJIbHYIO IEHHOCTD. [0-
CyZapcTBa U Kopropaiuu (Kak MPUHATO CYUTATh) He 06/1aZJal0T CO3HAHUEM CBEPX
CO3HAHUA JIIoJel, COCTABJAIOIINX UX: OHU He B COCTOSHUM ITI09YBCTBOBATh CTPa-
JlaHUe, YZIOBOJIBCTBYE WY UCIBITATh KaKHe-T1uO0 NHBIE YyBCTBA. MBI IIeHUM UX
JIUIIB TIOCTOJIbKY, TIOCKOJIBKY OHU OOCTYKUBAIOT OTPEOHOCTH JIIOZiel, a Korja
OHU He CITPaBJIAIOTCS CO CBOEH 3a/aueli, Mbl «yOMBaeM» UX 6e3 MajeHIero pac-
kasgHuA. ECTh CTPYKTypbl O0jiee HU3KOTO YPOBHSA, TaKKe OOBIYHO JIMIIEHHbIE
MOpaJbHOTO cTaryca. MBI He BUAUM HUKAaKOTO BpeJa B TOM, YTOOBI yAANUTh
[IpUJIOKEeHNe U3 cMapTdOHa, MBI He cCUUTaeM, OyATO HEHPOXUPYPr BpeJUT YeJsio-
BEKY, CTpaalolleMy sIujelcuel, Koria yaadeT y Hero HelpaBUIbHO QYHKIIHO-
HUPYIOIIUN OTJe/ MO3Ta. BOJBIIMHCTBO JIOJeNW MPU3HAET MOPAJIbHBIA CTATyC
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CJIO}KHBIX CICTEM YPOBHSI YeJI0BEUECKOT'O MO3T'a TOJBKO B CJIy4ae, eCJIV OHU OYAYT
CIIOCOOHBI TIOJyYaTh CO3HATETBHBIM OIBIT®,

B kpatiHeM ciydae MOXKHO IIPe/ICTaBUTh BHICOKOPA3BUTOE C TEXHOJIOTMYECKOM
TOYKHU 3PEHUs OOIIEeCTBO, COCTOSIIEe U3 MHOXKECTBA CIOXKHBIX CHUCTEM, B TOM
Yucye ropaszao 6oJiee CA0KHBIX M UHTEJUIEKTYaIbHbIX, Y4eM BCE, 4TO CYIIeCTBYET
Ha IJIaHeTe CeTOo/IHs, — OOIIEeCTBO, COBEPIIEHHO JUIIIEHHOE KOT0-T1M00, KTO 06-
Jagai 66l CO3HAHWEM WK Ybe 6J1arornosydne uMeso 66 Kakoe-1u60 MopaibHOe
3HaueHue. B HEKOTOPOM cMbIcie 3TO 6bLIO0 OB HeobuTaemoe obirectBo. Obiie-
CTBO SKOHOMHUYECKUX U TEXHOJOTUIECKUX UyIeC, HHKOMY He TIPUHOCSIIIUX TTOJTh-
3bl. JlucHelieH  6e3 JeTel.

OBOJIIOLHS — IYTh HaBepX WX He 00513aTeIbHO?

CJI0BO 28011041151 YACTO UCIIOIB3YETCA B KaueCcTBe CHHOHNMaA CJIOBA npozpecc,
YTO, BO3MOXKHO, OTPaKaeT OOUIENPUHITOE HEKPUTUYECKOE BOCTIPUATHE SBOJIOINU
Kak f06poii cuibel. HeobocHOBaHHAS Bepa B U3HAYAJIBHYIO 06J1arOTBOPHOCTD 3BO-
JIIOIIMOHHOTO TIPOIecca MOXKET YCTYIUTh MECTO GECIIPUCTPACTHOM OIeHKe Iiesie-
Cc006Pa3HOCTH MHOTOIOJIIPHOTO UCX0/a, B KOTOPOM OyAyIiee pa3yMHOH KU3HU
omnpeziessgeTcss KOHKYPEHTHOM JUHAaMUKOM. Jlto6as Takas oLieHKa /J0JDKHA OBITh
OCHOBaHA Ha HEKOTOPOM (XOTs GBI MO pa3yMeBaeMOM) NpeJCTaBIEHUM O pac-
IIpe/ieIeHNY BEepOSITHOCTHU Pa3IMYHBIX GPEeHOTUIIOB, KOTOPbIe CMOT'YT IIPUCIIOCO-
6uThCA K 1[UGPOBOIL JKU3HU MMOCTIIEPEXOAHOrO Meproa. Jlaxke B caMbIX 6Jyiaro-
MIPUATHBIX 0OCTOATENBCTBAX OBLIO ObI TPYZAHO U3BJIEYDb YETKUN U NIPAaBUIbHBIN
OTBET U3 Oy ThIBAOIIEH 3Ty TeEMY Iay TUHHI HeU36€KHOM HeOIpeleIEHHOCTH —
TeM OoJiee ecyiu MBI ellle BHeCEM CBOH BKJIAJ U ZOOABUM U3PAZHOE KOJUYECTBO
HaMBHOTO ONITUMU3MA.

BO3MOXXHBIM MCTOYHUKOM BEPHl B MOCTYIATeJbHOE ABUKEHUE DBOJIOLNU
ABJISEeTCA BOCXOAANAsA ANHAMIUKA SBOIOIIMOHHOrO IIpoljecca B pourioM. Hauas
C IPOCTENUIINX JeIAMUXCS KJIETOK, SBOMIOLNSA MTOPOXKAaia Bce 6oyiee «pa3BUTHIE»
OpraHU3MBI, B TOM YHCJIE CYLIECTBA, HaZleIEeHHBIE MO3I'OM, CO3HaHUEM, S3bIKOM
U MBIIIeHUeM. [To3iHee NMeHHO Te KyJIbTyPHBIE U TeXHOJIOTHYeCKHe IIPOLIeCCHI,
KOTOpBbIE UMEIOT OT/JaJIEHHOE CXO/ICTBO C BOJIOIOHHBIMU, TO3BOJIVIIN YeJIOBe-
YECTBY pa3BUBAThCA YCKOPEHHBIMU TeMIIaMU. V1 Ha reoJoru4ecKoi, U Ha UCTO-
PUYECKOM IIKaJe MpeBaaupyeT TEHAEHINA K TOBBIIIEHUIO YPOBHS CJIOXKHOCTH,
3HAHUM, CO3HAHUA U CKOOPAMHUPOBAHHON OPraHU3aIU B IOCTUKEHUH Ieyieil —
TeH/IEHIIU, KOTOPYIO, €CJIU He CTPEMUTHCA K Upe3MEPHOIN TOYHOCTH OIpe/ieie-
HUI, MOXXHO GBLIO OBl Ha3BaTh IpoOrpeccom?’.



I'naga odunHadyamas. CueHapuu MHO20NOASAPHOZ0 MUPA 271

Bo-miepBbIX, B HallleM IMpeJCTaBJeHUN 3BOJIONUA KaK IIPOIecc, CTabuibHO
TIPUHOCAIINK 6J1aT0, C TPYIOM COBMEITAETCS CO CTPaZlaHueM, KOTOPOE MBI BUZUM
KaK B MHpe JIOZiel, TaK U B MUpPe NMPUPOABI. KTO MPUBETCTBYET AOCTHKEHUSA
SBOJIIOIIUH, ZIETAI0T 3TO CKOPEE C 3CTETUYECKOH, YeM C ITUUECKOUM CTOPOHBI. XOTA
B IIEPBYIO OYepe/b HaC JOJKEH BOJTHOBATh BOIIPOC HE O TOM Oy/AyIeM, KOTOpOe
MBI /1151 ce6s1 OTKPOEM B HOBOM Hay4YHO-(daHTaCTUYECKUIN poMaHe UiIu GUIbME,
a o 6yayIneM, B KOTOPOM BCeM HaM OBLJIO GBI XOPOIIIO KUTb, — MEXAY TEM U PY-
UM JIEXKUT OIPOMHAs pa3HUIIA.

Bo-BTOpHIX, Y HAC HET IPUYUH JyMaTh, YTO JlaKe IIPOTPeCC, UMEBIITHUNM MECTO
B IIPOILJIOM, ObLT Hen3bexkeH. MHOT0Oe MOXHO OTHECTH Ha CYET yAadyu. JTO CO-
obpakeHre OCHOBAHO Ha TOM, 4TO 6yarozaps 3¢bdeKTy BriOOpa HabmOgaTENs
HaM JOCTYIIHBI JIUIIb C