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«Fonybon Mmo3r» obpertaeT peasibHble
¢dopmbl | Résultats brillants du projet
Blue Brain

ABTop: Jlenna babaesa, Jlo3aHHa , 21.09.2012.

FeHpn Makpam foBoJsieH - ero rosiybaa meyta o cozgaHunm «onyboro Mmosra», BO3MOXHO,
ocyuwiecTtBuTcA... (bilan.ch)

NccneposaTtenn ns ®enepasbHOM NOJUTEXHUYECKOW WKOJbI JIO3aHHbI Aobunmnch
o4yepeHbiX bnecTAawmnx pe3ynbTaToOB B paMKax NMpoeKTa No Co34aHNI0 NCKYCCTBEHHOI O
Mo3ra «Blue Brain» - UM yfanocb CMOAEIMPOBaTh CXEMY PaCrnoIOKEeHNS CMHANCoB B Kope
rOJIOBHOIO MO3ra KpbIChl.

I

Les chercheurs de I'EPFL ont obtenu des résultats brillants dans le cadre de I'ambitieux
projet Blue Brain - ils ont simulé des connexions au sein d’un circuit de 10 000 neurones de
rat.

Résultats brillants du projet Blue Brain
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AMOMLNO3HLIN NpoeKT PefepasibHON NMNONTEXHUYECKON LWKObI JIo3aHHbI (EPFL) no
CO3[aHNI0 KOMMbIOTEPHOW MOAeNN roNI0BHOIro Mo3ra «Blue Brain» («ony6on mo3r»), 3a
pa3BUTMEM KOTOPOro BHMMaTesnibHO cneanT NashaGazeta.ch, npuHec o4yepefHbie
rnpekpacHble pe3synbTaTbhl. AupekTop npoekTa «Blue Brain» [eHpn MakpaM 3as89BWJ Ha
CTpaHunuax xypHana HaynoHanbHon akagemumn Hayk CLUA PNAS, 4To pe3ynbTaThl
NPeB30LWIN BCe OXXUAaHNA. N HeyouBuUTENIbHO - 3alyMaB OCYLLEeCTBUTb Me4dTy (paHTacToB
XX BeKa 0 co34aHUN NCKYCCTBEHHOI0 MHTENIeKTa, HEMpPobnonorm n3 JIo3aHHbI
NnoABEPrNCb OCTPON KPUTUKE CO CTOPOHbI CBOUX KOJIJIEr U3 pa3HblX cTpaH. Cam
BAOXHOBUTESIb MPOEKTa He CKPbIBaJl CBOEro CKenTuunima B Havyasne nccnepgosaHum s 2005
rogy. Bo3amMoXXHO, MpoeKT NoTepnnT Heyaady, - rosopwusa torga NeHpn Makpam.
EONHCTBEHHO, 4YeM MOXXHO BbIs10 Bbl yTewaTb cebs nocne becnonesHom TpaTbl MUIJIMOHOB,
TaK 3TO BbIBOAOM O TOM, NOYeMy UCCNefO0BaHNS He YBEHYaIMCb ycnexoM. N BOT, nepBble
OOCTVXXEHUA y)Ke nopanosasiv JIO3aHHCKUX YYEHbIX.

Mo>xeT /in TBOpPEHME NPEB30OUTU CBOEro cosgatensa? MNpuaeT M Ha CMEeHy 4YesnloBe4ecKkomy
pa3yMy 6osiee BbICOKOPa3BUTbIN NMHTENNEKT? 3aMbiKaeM SN Mbl LLENOYKY 3BONOLNN B
ncrtopuu MNMnaHeTbl 3emna? Kaxketcs, y N'eHpn Makpama nosaBUANCL NepBble OTBETLI Ha 3T
N Apyrve Bonpochl, n3gaBHa BOJIHOBaBLUME YesioBe4eCcTBO. HanoMHUM BKpaTLe O CyTH
npoekTa «Blue Brain». 9Ta wmnpokomacwTabHasa n OBOJILHO CMenasa nccaenoBatesbCckas
nporpamma 6bina 3anyweHa B 2005 roay € uenbio CoO34aHUS MOLENN CTPYKTYpPbI U
PYHKLMOHMPOBAHUA MO3rOBON OeATENIbHOCTU pPa3HbIX BUAOB XXMUBOTHbIX C MePCneKTUBOMN
MOLeIMPOBaHNA HEOKopTeKca Yenoseka. leHpn MakpaM, OCHOBaTe/lb N AUPEKTOP
npoekTa, CTaBun nepepn cobon 6naropoaHyto Lenb - paspaboTaTb HOBbIM Noaxon B paboTte
Henpobnonoros, a Takxxe caeslaTb HOBbIN BKAAL B UCCIeA0BaHUM NATOJ/IOMNIA FTOJIOBHOIO
MO3ra. TO/IbKO NOMOLLb HayKe U MeguunHe, OTHIOAb He co3[aHNe NCKYCCTBEHHOr o
cBepx4yenoBeka. HoBaTOpPCTBO y4YeHbIX N3 JI03aHHbI 3aKJ1I04as10Cb B TOM, YTO OHU
BO3ropesimcb HaMepeHneM NHTEerpnpoBaTb B CBOE NCC/Ief0BaHNEe BCe Hay4Hble
AOCTMXeHns B 061acTn HaykK 0 HEPBHOM CUCTeMe, AOCTYMNHbIE Ha CEroOAHSALWHNIA OEHb,
AOMNOSIHUTb KapTUHY COBCTBEHHBLIMU SMNNPUYECKUMN OAaHHBIMU U Ha 3TOMN OCHOBE
cMOAenmMpoBaTb MO3roBYIO AEeATEe/IbHOCTb C MOMOLLbIO CYNepMOLLHOro KomMmnbstloTepa Blue
Gene.

MUNAMOHbI HENPOHOB - HEPBHbIX KJIETOK, 3aKJ/II0YEHHbIX B HALLEM MO3ry, COeAVNHATCSA
Mexnay cobon anda nepenaydn nmnynbca, Takum obpasom obpabaTbiBaeTCsa NocTynatouas B
MO3r MHopMauna 06 okpyKatowem Hac Mmpe. 3TO Tak Ha3blBaeMas CMHaNTU4YecKasa CBA3b
MeXAy HerpoHaMu. HO Kak Ha NpakTuKe 3TO ocylecTBnseTca? Kak MaTepualbHble
npeameTbl Npeobpa3yoTca B HEYJIOBUMYIO, NErKYHO U 3bIOKYI0, Kak 60)KecTBEeHHbIN 3cup,
MbIC/Ib? DTOT BOMPOC He JaeT NOKOS He 0AHO fAecaTuneTne npeacrtaBuTensm
Henpobunonorun. 1o CMx NOp BbIABUTAINCb TEOPUN OTHOCUTENbHO XUMUYECKUX CBA3EN,
CYLLECTBYIOLLUNX MEXAY HEPBHLIMU KJI€TKaMN KOPbl FOJIOBHOMO MO3ra, 0AHaKO K € MHOMY
MHEHWIO YYEHbIE TaK N HE MPULLIN.

Pe3ynbTaTbl nccnenoBaHus, onybnnkoBaHHble 17 ceHTAbps B xXypHane PNAS, no3BonaTt
caenaTb NnepsBble Warv B pa3ragke 3Toro Bonpoca. Y4eHblM 13 Jlo3aHHbI yoanoch
CMOAEeNMpoBaTb CXEMY PACMOIOKEHNS CUHANCOB. TO €CTb pe4b UAET NMOKa TOJIbKO O
KOHCTPYUPOBaHUN MOLENN, NOKaN3aLmMn MecTa pacnosloxXeHUsa CMHaNnTUYeCKuxX cBa3en
MeXXOy HEPBHbIMU KJIeTKaMN, a He 0 XapaKTepucTuke camon npmpoabl GyHKLUNOHUPOBAHUSA
Takux cBasen. nsa aHanmsa Mecta (GOpMMPOBaAHMSA CMHAMCOB rpynna ncciegosaTtenen
npoekTa «Blue Brain» Habnogana 3a CTPYKTYpOn BETBEN HENPOHOB Ha NpUMepe Mo3ra
KPbICbl, 3aTEM UHTErpupoBasan NoJy4YeHHble JaHHble B KOMMbIOTEPHYIO MOAENb B hopMaTe
3D. B pe3ynbTaTe UM yganocb otobpasntb 10 000 HEMPOHOB CO CBOMMU CBA3SIMMU.
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(NaBHOE OTKPLITME 3TOr0 UCCAeA0BaHNA B TOM, YTO CBA3U MEXAY HEMPOHAMU, KakK
OKa3aJ10Cb, CO34at0TCA B CBOEN OCHOBHOW Macce... caiy4anHo. OauH 13 aBToOpoOB
nyb6ankaummn LLoH Xunn 06bACHUA, 4TO HENPOHbI Pa3BMBAOTCA HE3aBUCUMO APYr OT gpyra
N «BXOOAT B KOHTAKT» M0 Mepe TOro, Kak CTaJIkupatoTcsa apyr ¢ gpyrom. Camoe
WHTepecHoe Npu 3TOM B TOM, YTO CMHaNTUYeCcKne CBA3n, CMoAesINpOBaHHbIE B
BUPTYaJZIbHOM MPOCTPAHCTBE, NPUMEPHO B 75% cny4aeB TOYHO NpencKasbiBatoT
pacnosioXKeHne CBA3EN MeXAy HENPOHAMN B XXMBOM MO3ry. TO eCTb BUpTyaJibHas Moaesb
BecbMa 6s1M3Ka K peasbHOCTN.

HO MO>XHO /1 TOBOPUTL O MPOrHO3MPOBAHUM OaHHbIX, KOrga pedb ngeT o0 ABJIeHUH,
BKJIOYAOLWEM d/IeMEeHThl CJZIYH4anHOCTU? - NuweT raseta Le Temps. Ha Bonpoc
XXYPHaINCTOB OTBETU nccnenoBsaTesib B 061acTu HeBposornm us MNMapmxxckom Beicwen
HOpMaJibHOWM WKoJibl PaBa Asepeno na CunbBenpo: «B gaHHOM ciiy4yae CTOUT cKopee
roBOPUTb HE O MPOrHO3MPOBAHUN, @ O TOM, 4YTO CJlly4all UrpaeT 3HAaYUTENbHYIO POJib B
MOCTPOEHUN BETBEN HEMPOHOB. Korga Mbl FOBOPUM O «C/y4aMHOCTU», HE0BX0AMMO 4YeTKO
MOHWUMaTb, YTO peyb naeT O CTaTUCTUKe pacrnpenesieHNs BepoOATHOCTEN. DTO HEMHOIO
YCNIOXKHSET BOMNPOC, HO €C/IM Mbl CKaXXeM, 4YTO [Ba YesI0BEeKA MOryT BCTPETUTLCS «MO
YNCTOW CNYyHaMHOCTU», TO MOHMMAEM, 4YTO ITOT C/ly4an MMeeT pa3Hy BEPOATHOCTb
peanusaunu, NAET M peyb 0 BCTpeYe ABYX aCTPOHaBTOB B KOCMOCE WIN ABYX Y4E€HUKOB
KoHAuTepa Ha obegeHHOM nepepbiBe! Cay4an ToXKe MMEEeT CBOK CTPYKTYpY, BOMPOC B TOM
- 4YTO onpegenseT ee? B HaweM npumepe - npodeccnsa CybbekToB NCCieaoBaHNNA».

LLIoH Xnnn npnBognT cBoe 0bbsACHeHWe Ha cTpaHuuax nybankaumum: B mogenu,
pa3paboTaHHON y4yeHbIMN U3 JI03aHHbI, CTPYKTYpa «CJ/ly4alHbIX CBA3EN» onpenenseTcs
Mopdosiormert HEMPOHOB U KJIETOYHbIM CJI0€M, B KOTOPOM OHU PacrosioXKeHbl. TN ABa
napamMeTpa UrpatoT peLlatoLwyo posb A8 TOYHOro NPOrHO3MPOBaHMA NOKaausaunm
CNHaNCoB.

B uenom, pesynbTaTbl nccnenoBaHmsa bbiin npencraBsieHbl KOMaHAOM NpoekTa «Blue
Brain» nog TakuUM yrsaom, 4To NO3BOJISET FOBOPUTb O BO3MOXXHOCTU TOYHOI O
MOOeNMPOBaHNA B3aUMOCBSA3EN MeXXAY HEMPOHAMN KOPbl FOJIOBHOM0 Mo3ra. eHpu Makpam
0cob60 NogvYepKHyYN 3Ha4YeHne AOCTUMHYTbIX pe3ysbTaToB, «6e3 KoTopbix NoTpeboBannch
Obl ewe gecaTnneTms, a To U BeKa A5 JIOKaAM3aUnMn Ka)X4oro CMHanca B Mo3ry.
KOHCTpynpoBaTb TOYHbIE MOAENN CTAHET Tenepb ropa3fo NpoLue».

PaBa A3sepeno ga CuabBenpo Tak>Xe 0TMeTU LLeHHOCTb NpoBeAeHHON paboThl 1
NoJly4YeHHbIX AaHHbIX, 0AHaKO npu3Ban cobnwopate 6A4MTENbHOCTb. Pe3ynbTaThl
nccnenoBaHMA NOKa3blBalOT TOJILKO CTPYKTYPY CUMHAMNCOB U HUYEro He roBOPAT O UX
pyHKLMOHaNbHOCTKU. Mpo3BYyYana KpUTUKa U CO CTOPOHbI psfa ApYyrux HEBPOJIOroB, NuwleT
Le Temps: oHY oTMeYaloT TOT PaKT, 4TO B BUPTYaJIbHYIO MOLEb BKJIIOYEHO OrpaHuyeHHoe
KOJIN4eCTBO HEMPOHOB. 3TO [laJIeKO He OTpa)kaeT BCHO MHOrOrpaHHOCTb U CJIOXKHOCTb
MUNTNAPAOB KNETOK, 3aKJ/Il04YeHHbIX B HaleM mo3re. Takum obpa3oMm, nonyveHbole
pe3ysibTaTbl CMOrYT MOMO4Yb MPOaHaIM3MpoBaTb MEXaHWU3Mbl MO3IrOBOW AeATESIbHOCTU Ha
JIOKasbHOM ypOBHe, a 0 paboTe B MacwTabax BCcero Mo3roBoro MexaHm3Ma roBopuTb eLle
paHo, CHUTAET NapuXCKUnM nccrenosaTtesb. He 3ps BCce XXe yTBep»XLatloT yYeHble, 4To
YyesiloBe4yeCcKnm Mo3r Bbi1 U 0OCTaeTCcss O4HOW U3 BeIMYaNLLNX TalH N CNOXHENLLNX CTPYKTYP
BceneHHon...

Hanocnenok CTOUT OTMETUTb, 4TO Nybamkauma B MUHYBLUUIA MOHEeAEIbHUK MoCefHMNX
pe3ynbTaToB UCCNEeO0BaHNA NO NpPoeKkTy «Blue Brain» - Hecny4anHa, B OT/In4mMeE OT
CMHANTUYECKNX CBA3EN B KOpe rosloBHOro Mosra. EPFL oxunpaeT pelwweHns EBponenckoro



COl03a 0 NpefocTassieHUn (PUHAHCMPOBAHMA B pa3Mepe 04HOro Muiannapaa espo Ha
MPOEKT MO CO34aHUI0 KOMMbIOTEPHOW MOAENN FOJIOBHOIO MO3ra YyesioBeka - Human Brain
Project, npogosxeHne npoekTa «Blue Brain» B npuMeHeHNN K «4enoBe4eCcKomMy»
MaTepuany. Ecnm EC oTaacT npegnovyteHue ngee pa3paboTKm NCKYCCTBEHHOIO
MHTeNNeKTa nepen paaoMm pyrux eBponencKnx NpoeKToB - AeHbru nonayT B Jlo3aHHy. O
peweHnn bypet obbsaBneHo B nepBoM TpumecTpe 2013 roga.

NCKYCCTBEHHbIN UHTENNEKT
CtaTbu no Teme
KoMnblOTEepHasa Moaesb YeJ0Be4YeCKoro Mo3sra

BpoxnaeHHble 3HaHMa "tabula rasa"
EPFL 3akn4uia cornauweHve ¢ FapBapioMm
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