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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.
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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
M Apyrve Bonpochl, n3gaBHa BOJIHOBaBLUME YesioBe4eCcTBO. HanoMHUM BKpaTLe 0 CyTun
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 HayK 0 HEPBHON CUCTeMe, AOCTYMNHbIE Ha CEroAHALWHNIA OEHb,
AOMNOSIHUTb KapTUHY COBCTBEHHBLIMU SMNNPUYECKUMN OAaHHBIMU U Ha 3TOMN OCHOBE
cMOLeNnnMpoBaTb MO3roBYIO AeATe/IbHOCTb C MOMOLLbIO CYyrNepMOLLHOro KoMnbloTepa Blue
Gene.

MWUNANOHBI HENPOHOB - HEPBHbLIX KJI€TOK, 3aKJ/IIO4YE€HHbIX B HaLLUEM

BupTyanbHaa mogesib Mo3ra - noka 3TO TOJIbKO NPOEKT U3 pa3psaaa paHTactukm (bilan.ch)
MO3ry, CoOeaunHATCa Mexay cobon ona nepegaym nMnynbca, Takum obpasom
obpabaTbiBaeTCA NocTynatoLas B MO3r nHpopMaumsa o6 okpy>KarLwem Hac Mupe. ITo Tak
Ha3blBaeMas CMHaNTU4YecKas CBA3b MeXAy HeMpoHaMu. HO Kak Ha NpakTuKe 3To
ocyuwecTBaseTca? Kak MaTepuanbHble NpeaMeTbl NpeobpasyloTcs B HEYJIOBUMYIO, JIEFKYHO
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N 3bl6KY10, Kak 60>XKeCTBEHHbIN 3¢hnp, MbICSIb? DTOT BOMNPOC HE AaeT NOKOos He OA4HO
necsaTuneTne npencTtaBuTensam Henpobmonorun. o cnx nop BblABUTaINCL TEOPUN
OTHOCUTENIbHO XMMNYECKNX CBA3EN, CYLLECTBYIOLWNX MEXAY HEPBHLIMU KJIETKaMn KOpbl
rOJIOBHOIO MO3ra, 0AHAKO K e4MHOMY MHEHWIO Y4EHbIE TaK U HE MPULLN.

Pe3ynbTaTbl nccnenoBaHus, onybnnkoBaHHble 17 ceHTAbps B xXypHane PNAS, no3BonaTt
caenaTb Nnepsble Warv B pa3razke 3Toro Bornpoca. Y4eHblM 13 JIo3aHHbI y4as0Chb
CMOLeNIMpoBaTb CXeMy pacrnosioXKeHNA CUHarcoB. TO eCTb pe4b nAeT Nnoka TOJIbKO 0
KOHCTPYUPOBaHUN MOLeNN, OKan3aLumm Mecta pacnosioxKeHUsa CMHanTU4eCckKux ceasen
MeXXOy HEPBHbIMU KJIeTKaMn, a He 0 XapaKTepucTuke camon npmpoabl PyHKLUUOHNPOBAHNSA
Takux ceasen. [Ing aHannsa mecta GOpMNUPOBaHMNA CUHAMNCOB rpynna nuccieposartesnen
npoekTa «Blue Brain» Habnogana 3a CTPYKTYpOn BETBEN HENPOHOB Ha NpUMepe Mo3ra
KPbICbl, 3aTeM NHTErpupoBasiv rnoJly4eHHble JaHHble B KOMMbIOTEPHYIO MoLesb B popMaTe
3D. B pe3ynbTaTe UM yaanocb otobpa3nts 10 000 HEMPOHOB CO CBOMMIU CBS3SIMU.

NaBHOE OTKPbITME 3TOr0 UCCaefoBaHNA B TOM, YTO CBA3U MeXAy HenpoHamMu, Kak
OKa3aoCb, CO34Al0TCHA B CBOEN OCHOBHOM Macce... ciy4anHo. OAnH 13 aBTOpPOB
nybnumkaumm LLoH Xunn o6bACHUA, 4TO HEMPOHbI Pa3BMBAOTCA HE3aBUCMMO APYr OT Apyra
N «BXOOAT B KOHTAKT» MO Mepe TOro, Kak CcTasikuBatoTcsa apyr ¢ gpyrom. Camoe
WHTEepecHOoe rnpu 3TOM B TOM, YTO CMHaNTUYeCKue CBA3N, CMOAESIMPOBAHHbIE B
BUPTYaJZIbHOM MPOCTPaHCTBE, NPUMEPHO B 75% crny4yaeB TOYHO NpeAcKa3biBatoT
pacnoJsioXeHne CBA3en Mexay HeMpPoOHaMN B XXMBOM MO3ry. To eCTb BUpPTyaJibHas moaesb
BecbMa 651m3Ka K peasibHOCTN.
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MopenupoBaHue CMHaNTU4YeCKMX CBA3en Ha KoJlIoHKe KopTekca 13 10 000 HeMpOHOB KpPbIChI
(EPFL/Blue Brain Project)

HO MO>XXHO /i rOBOPUTb O MPOrHO3UPOBAHUN OAaHHbIX, KOrga peyb uaeT o ABJeHuN,
BKJIIOYAKOLWEM d1€EMEHTbI C/Iy4aMHOCTU? - NULeT raseta Le Temps. Ha Bonpoc
XXYPHa/INCTOB OTBETUN NccnenoBaTesb B 061acTy HeBposornm us MNMapuxckon Beicwen
HOpMaJibHOW WKoJibl PaBa A3sepeno na Cunbeenpo: «B gaHHOM cinydae CTOUT cKopee
rOBOPUTb HE O MPOrHO3MPOBAHUN, @ O TOM, 4YTO C/Aly4al UrpaeT 3HaYUTENbHYIO POJib B
NOCTPOEHUN BETBEN HENPOHOB. Koraa Mbl FOBOPUM O «CJIYy4aHOCTU», HEOBXOANMO YeTKO
MOHMMAaTb, 4TO peYb NAET 0 CTAaTUCTUKE pacnpenesieHnss BepoOATHOCTEN. DTO HEMHOI o
YCJ/IOXKHSIET BOMPOC, HO €C/IN Mbl CKa>eM, 4YTO [Ba Ye/I0BEKA MOryT BCTPETUTLCS «MO
YUCTON C/IYH4aWHOCTU», TO MOHMMAaEM, YTO 3TOT CJ/ly4al NMeeT pa3Hyl BEPOSATHOCTb
peanusaunun, NAeT N peyb 0 BCTpeYe ABYX aCTPOHAaBTOB B KOCMOCE WM OBYX Y4EHUKOB
KoHAuTepa Ha obeneHHOM nepepbiBe! Cny4an ToXXe UMeeT CBOK CTPYKTYpPY, BOMPOC B TOM
- 4yTOo onpepenseT ee? B HaweM npumMepe - npogeccnsa CybbekToB UCcnefoBaHNSA».

LLloH Xunn npuBoANT CBOe 00bSICHEHME Ha CTpaHuuax nybnamkaymu: B Mogenu,



pa3paboTaHHOM y4eHbIMU 13 JTI03aHHbI, CTPYKTYpPa «CJlyYalHbIX CBA3en» onpenenseTcs
MOP(O0Oren HEMPOHOB N KJIETOYHbLIM CJIOEM, B KOTOPOM OHU PAaCroJsIoXKeHbl. 9T ABa
napaMeTpa UrpalT peLlatoLLyo posb AJ1s TOYHOr0 NMPOrHO3MPOBaAHWS JIOKaan3aumm
CMHamncoB.

B uenom, pesynbTaTbl uccnenoBaHns bbiin npeacTtaBieHbl KOMaHAoOW NpoekTa «Blue
Brain» no4 TakuMM yrsiom, 4To rno3BoJiISeT FOBOPUTb O BOSMOXXHOCTU TOYHOI O
MOJEeNMPOBaHNS B3aMMOCBS3eN Mexxay HeEMpPoOHaMmM KOpbl FOJIOBHOIO Mo3ra. FeHpn Makpam
0c060 NoAYEPKHYJT 3HAYEeHNEe AOCTUTHYThIX pe3ysibTaToB, «6e3 KoTopbix NoTpeboBannch
Obl ewe necaTnneTns, a To U BeKa A1 NoKaamsaunm Kaxxaoro cMHanca B Mo3ry.
KOHCTpyMpoBaTb TOYHbIE MOAEIN CTaHEeT Ternepb ropasno npoue».

PaBa Asepeno na CunbBenpo TakXe OTMeTUS LeHHOCTb npoBefeHHON paboThbl 1
NOJIy4YeHHbIX AaHHbIX, 0AHaKO nNpu3Ban cobnwogate 6A4MTENbHOCTb. Pe3ynbTaThl
nccnefoBaHMA NMOKas3biBalOT TOJNIbKO CTPYKTYPY CUHAMNCOB U HUYEro He roBOPAT O UX
pyHKUMOHanbHOCTN. Mpo3ByYasia KPUTUKA U CO CTOPOHbI pAda APYrux HEBPOJIOroB, NuweT
Le Temps: OHM OTMeYatloT TOT (pakT, 4TO B BUPTYasibHYIO MOesb BKJIIOYEHO OrpaHUYeHHoe
KOJIN4EeCTBO HEMPOHOB. ITO [laJIeKO He OTpa)kaeT BCHO MHOIOrPaHHOCTb U CJIOXKHOCTb
MUNNAPAOB KNETOK, 3aKJ/II04YEeHHbIX B HalleM mo3re. Takum obpa3oMm, nony4deHboie
pe3ysibTaTbl CMOryT MOMO4Yb MPOaHaIM3MpoBaTb MEXaHWU3Mbl MO3rOBOW AeATesIbHOCTU Ha
NIOKasbHOM YpOBHe, a 0 paboTe B MacwTabax BCcero Mo3roBoro MexaHm3Ma roBopuTb eLle
paHo, CYUTAET NapVXXCKUN nccrepoBaTesb. He 3ps BCe XKe yTBep)XAaloT yYeHble, 4TO
yesiloBe4eCKnm Mo3r Bbis1 U 0OCTaeTCss O4HOW U3 BENYaNLLINX TallH N CNOXHENLLNX CTPYKTYP
BceneHHon...

Hanocnenok CTOUT OTMETUTb, 4TO NyBAMKauMSa B MUHYBLUNIA MOHEAEbHUK NOCeAHNX
pe3ynbTaToOB NUCCNefoBaHNA No NpoeKkTy «Blue Brain» - HecnyyanHa, B OT/in4mMe oT
CMHANTUYeCKNX CBA3EN B KOpe rosloBHOro Mosra. EPFL oxxnagaeT pewweHns EBponenckoro
COl03a 0 npefocTassieHUn (PUHAHCMPOBAHUSA B pa3Mepe 04HOro Muinnapaa espo Ha
NMPOEKT MO CO34aHNI0 KOMMbIOTEPHON MOEeIN FoJSIOBHOM0 MO3ra 4yesioBeka - Human Brain
Project, nponosxeHne npoekTa «Blue Brain» B npuMeHeHUN K «4enoBe4eCKoMy»
MaTepuany. Ecnm EC oTaacT npegnoyvyteHue ngee pa3paboTKm NCKYCCTBEHHOMO
WHTeNNeKTa nepen paaoMm pyrux eBponemcKnx NpoeKToB - AeHbru nonayT B Jlo3aHHy. O
pewweHun byneTt obbABNEHO B nNepBoM TpumecTpe 2013 roaa.

NCKYCCTBEHHbIN NHTENNIEKT

CtaTbu no Teme

KomMmnbloTepHaa MoAesb YesioBe4eCKOro Mo3sra

BpoxnaeHHble 3HaHMA "tabula rasa"

EPFL 3akno4uia cornaweHve c Flapsapaom
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