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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


https://nashagazeta.ch
https://nashagazeta.ch/cities/lozanna

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

MO3ry, COeAMNHAITCA Mexay cobon
ANa nepenayn nMnynbca, Takum obpasom obpabaTbiBaeTCs NOCTyNaoLWas B MO3r
MHgopmMaumsa 06 okpy>KatoLemM Hac Mmpe. 9TO Tak Ha3biBaeMasi CMHAaNTUYeckas CBs3b
MeXay HelpoHaMu. Ho Kak Ha NpakTukKe 3To ocyllecTBnseTca? Kak MaTepuanbHble
npeaoMeTbl Npeobpa3yoTcsa B HEYJIOBUMYIO, IErKyto U 3blbKyl0, Kak 60o)XeCTBeHHbIN 3¢ump,
MbIC/Ib? DTOT BOMPOC He OaeT MNOoKOos He 0OHO OecAaTueTne npeacTaBuTensm
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Hel7|p06VIOJ'IOFI/IVI. o cnx nop BblABUIraJinCb TEOPUN OTHOCUTENIbHO XUMUNYECKNX cBs3en,
CyllecCTBYyOLWNX Mexany HepBHbIMU KNeTKaMn KOpbl FrOJIOBHOIo MO3ra, oAHakKo K eANHOMY
MHEHWNIO y4eHble TaK U He NpuLliIn.

Pe3ynbTaTbl nccnenoBaHus, onybnnkoBaHHble 17 ceHTAbps B xXypHane PNAS, no3BonaTt
caenaTb nepsble Warv B pa3razke 3Toro Bornpoca. Y4eHblM 13 JIo3aHHbl y4as0Chb
cMoeNIMpoBaTb CXeMy pacrnosioXXeHMNa CUHarcoB. TO eCTb peyb naeT Nnoka TOJIbKO 0
KOHCTPYUPOBaHUN MOLeEeNN, NOKaIn3aLumMm Mecta pacnosioxXeHnsa CMHaNnTU4eCcKux ceasen
MeXXOy HEPBHbIMU KJIeTKaMn, a He 0 XapaKTepucTuke camon npmpoabl PyHKLNOHNPOBaHNSA
Takux cBasen. nsa aHanmsa Mecta (GOpMMPOBAHMSA CMHAMCOB rpynna ncciegosaTenen
npoekTa «Blue Brain» Habnogana 3a CTPYKTYpPOn BETBEN HENPOHOB Ha NpMUMepe Mo3ra
KPbICbl, 3aTEeM NHTErpupoBasiv rnoJly4eHHble JaHHble B KOMMbIOTEPHYIO MoZesb B popmMaTe
3D. B pe3ynbTaTe UM yaanocb otobpasntb 10 000 HEMPOHOB CO CBOMMIN CBA3SMMU.

(naBHOE OTKPbITME 3TOr0 UCCAefoBaHUA B TOM, YHTO CBA3U MeXAy HEMPOHaMU, KakK
OKa3aJ10Cb, CO34al0TCH B CBOEN OCHOBHOW Macce... ciy4anHo. OAnH 13 aBTOpoB
nybnunkaumm LoH Xunn o6bACHUA, 4TO HENPOHLI Pa3BMBAOTCA HE3ABUCMMO APYr OT Apyra
N «BXOLAT B KOHTAKT» M0 Mepe TOro, Kak CTaJkmBarTca apyr ¢ gpyrom. Camoe
MHTEepecHoe Npu 3TOM B TOM, YTO CMHANTUYeCKNe CBA3N, CMOOe/IMPOBaHHbIE B
BUPTYaJZIbHOM MPOCTPaHCTBE, NPUMepPHO B 75% crsiy4aeB TOYHO npenckasbiBatoT
pacrosioXXeHne CeBs3en Mexxay HeEMpoHaMm B XXMBOM MO3ry. To eCcTb BUpPTYyasibHas Mo4esb
BeCcbMa 6/11M3Ka K peanbHOCTW.

S ST ] s At 0 MO>XHO /1N TOBOPUTL O
MPOrHO3UPOBAHUN OaHHbIX, KOrga peyvb UaeT O ABJI€HUN, BKJI0YaAOLWeEM 31eMeHTbl
CNy4anHOCTU? - nuweT ra3eta Le Temps. Ha BONpocC XypHasnCTOB OTBETUII
nccnepoBaTenb B 061acT HEBPOOrmm 13 Napmi>XCckonm Beicluen HopMabHON LWKObLI PaBa
Asepepo pa CnnbBenpo: «B gaHHOM Csiy4ae CTOUT CKopee roBopuUTb He 0
MPOrHO3MPOBAHUN, @ O TOM, YTO C/ly4al UrpaeT 3HAYNTESIbHYIO POJib B MOCTPOEHUN BETBEN
HeNnpoHoB. Korga mMbl FOBOPUM O «CJ/Tly4aHOCTU», HEOOXOAMMO HYeTKO NOHMMaThb, YTO peyb
noeT o CTaTUCTUKe pacrnpeneneHns BepoaTHOCTEN. DTO HEMHOI0 YCJI0OXKHSAET BOMpPOC, HO
€CJIN Mbl CKaXKeM, 4YTO [Ba 4YesioBeKa MOryT BCTPETUTLCSA «MO0 YNCTOWN C/IyHanHOCTU», TO
MOHWUMaeM, 4YTO 3TOT CJly4an MMeeT pPa3HYylo BEPOSATHOCTb peanusaunm, nget v pedb 0
BCTpeye ABYX aCTPOHABTOB B KOCMOCE UM ABYX YYEHMKOB KOHAUTEpa Ha obeneHHOM
nepepbie! Cnyyan ToxXe MMeeT CBOKO CTPYKTYPY, BOMPOC B TOM - 4YTO onpegenseTt ee? B
HalweM npuMepe - npogeccus cydbbeKToB NccaegoBaHns».

LLoH Xnnn npuBoauT cBoe 06bsICHEHUE Ha CTpaHuUax nybnmkauumn: B Mmogenu,
pa3paboTaHHOM y4yeHbIMU 13 JIo3aHHbI, CTPYKTYpPa «CJlyYalHbIX CBSA3el» onpenenseTcs
MOPOI0r et HEMPOHOB N KJIETOYHbLIM CJIOEM, B KOTOPOM OHW PAaCroJiIoXKeHbl. 3TN 1Ba
napaMeTpa UrpalT peLlatoLLyo posib AJ1 TOYHOro NPOrHO3MPOBaAHWS JIoKannu3aumm



CNHarcos.

B uenom, pesynbTaTbl UccnenoBaHns 6bln NnpeacTaBaeHbl KOMaHAoM NpoekTa «Blue
Brain» noa TakuM yrsioMm, Y4To rno3BoJISeT FOBOPUTb O BO3MOXXHOCTU TOYHOI 0O
MOJeNMpoBaHNS B3aMMOCBSI3en Mexxay HeMpoHaMmM KOpbl FOJI0BHOr0 Mo3ra. FeHpn Makpam
0cob60 NoavYepKHYN 3HAYEHNE AOCTUMHYThIX pe3ynbTaToB, «6e3 KoTopbiXx NoTpeboBannch
6bl eLle necATUNeTUs, a TO U BEKa AN JIOKaIN3auMmn Kakaoro cuHarca B Mo3ry.
KOHCTpynpoBaTb TOYHbIE MOAENIN CTaHET Tenepb ropasao npoLes».

PaBa A3epeno oa CunbBeENPO TakXe OTMETW/ LLEHHOCTb NpoBeaeHHON paboThbl n
MOJIyMeHHbIX AaHHbIX, OAHAKO Npu3Ban cobnoaaTb 64NTENBHOCTL. Pe3ynbTaThl
nccnenoBaHUA NOKa3biBalOT TOJILKO CTPYKTYPY CMHAMNCOB U HUYEro He roBOPSAT O UX
dYHKLMOHaNbLHOCTK. Npo3By4asa KPUTUKA U CO CTOPOHLI psfa APYruxX HEBPOSOroB, NULLET
Le Temps: oHX oTMeYaloT TOT haKT, 4TO B BUPTYaJIbHYIO MOAESIb BKJIIOYEHO OrpaHUYeHHoe
KOJIN4ECTBO HENPOHOB. DTO AaJIEKO HE OTpa)KaeT BCHO MHOMOrPaHHOCTb U CJIOXKHOCTb
MUNNAPOO0B KNETOK, 3aK/II0YEHHbIX B HalleM Mo3re. Takum obpa3oMm, NonyyeHble
pe3ynbTaTbl CMOTYT MOMOYb MPOaHaIN3MPOBaTb MEXAaHN3Mbl MO3rOBOW AEATEsIbHOCTU Ha
JIOKaJIbHOM ypoOBHe, a 0 paboTe B MacwTabax BCEro MO3roBoro MexaHm3smMa roBopuThb eLle
paHoO, CHUTaEeT NAPUXCKUN nccnenoBaTesb. He 3ps BCe e yTBEpPXAAT yYeHbIe, 4TO
yesiloBe4eCcKnm Mo3r 6bis1 U 0OCTaeTCs OAHOW U3 BEANYANLLINX TallH N CNOXXHENLLNX CTPYKTYP
BceneHHon...

Hanocnenok CTOUT OTMETUTb, 4TO NyBAMKaUnSa B MUHYBLUNIA MOHEeAESIbHUK NOCNeLHUNX
pe3ysbTaToB UCCefoBaHUSA Mo NpoekTy «Blue Brain» - Hecny4anHa, B OTM4une OT
CMHaNTMYEeCKNX CBA3Een B KOpe rosloBHOro mo3ra. EPFL oxxuaoaeT peweHns EBponenckoro
COt03a 0 npenocTaBsieHNN (PMHAHCMPOBaHUSA B pa3Mepe O4HOro Muasinapaa €Bpo Ha
MPOEKT MO CO34aHNI0 KOMMNbIOTEPHON MOAENN FOJSIOBHOMO MO3ra 4yesnoseka - Human Brain
Project, npognosmxeHne npoekTa «Blue Brain» B npyMeHeHNn K «4enoBe4eckomy»
MaTepunany. Ecnu EC oToacT npegnoyteHue naee pa3paboTku NCKYCCTBEHHOIO
WHTeNNeKTa nepen psaoM ApYyrux eBponemckux npoekToB - AeHbrn nonayT B Jlo3aHHy. O
peweHun bynet obbsABAEHO B nmepBoM TpumecTpe 2013 roaa.

NCKYCCTBEHHbIA UHTEIEKT

CTtaTbu no Teme

KoMnbloTepHaa Moaesb YeN0BEYECKOro MO3ra
BpoxxgeHHble 3HaHKMA "tabula rasa"

EPFL 3aka4mMna cornaweHve ¢ Fapsapaom
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