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KoMnbloTepHasa Moaesib YesioBedyeckoro
Mmo3ra | Computer model of the human
brain
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HelpoH - OCHOBHAs CTPYKTYpHaa eauHMLIA FOJIOBHOMO MO3ra

depepanbHas NONTEXHNYECKAs WKoJa JIo3aHHbI 3anyCKaeT HOBbI MeXAYHapPOA4HbIN
NMPOEKT Mo CO3[4aHNI0 BUPTYasibHOW MOOENIN KOPbl YesloBe4YeCKoro Mosra. Llenb: 06bsAcHUTD,
Kak paboTaeT UHTENNEKT, N 3a4EM YeN0BEKY COBECTD.

I

Ecole polytechnique fédérale de Lausanne starts a new international project that is to
create a virtual model of the cerebral cortex.

Computer model of the human brain

MO>XXHO /i1 Cco30aTb UCKYCCTBEHHbIM MO3r? iges co3paHua nogobHom Mmoaenn Bbi3Bana
O6ypHble aebaTbl Ha TOJIbKO 4TO nMpoweawen B bepHe KoHGepeHUNN, OpraHN3oBaHHON
LLIBenuapckon akageMmnen ecteCTBeHHbIX HayK. MHMUumnaTopammn npoekta Human Brain
Project (HBP) BbicTynunun Henpobuonorn ns depgepasbHon NoANTEXHNYECKON LLUKObI
Jlo3aHHbI (EPFL), KoTOpble 06beanHnAN noa CBOMMM 3HaMeHaMn 0Kos10 90 Hay4Ho-
nccnenoBaTesibCKUX MHCTUTYTOB U3 22 cTpaH. OCHOBHas 3afava: rinybxe pasobpaTtbcs B
paboTe rosIoBHOro0 MO3ra 1 Jiy4yle NoHATb MexXaHn3Mbl OPMUPOBAHNS MbiCNen, 0Opa3oB U
BOCNOMUHaHWN. N ong Toro, 4Tobbl €ee 4OCTMYb, Y4eHble NonpobytoT co3aaTh
PYHKLMOHMPYIOLLYIO MOOeslb HEMPOHHOW CeTn YenoBeYyeCcKoro Mo3ra.

Bocco3pgaTb Moaesnb MOXKHO ByaeT Ha CBEPXMOLLLHOM KOMMbIOTEPE, KOTOPOro elle He
cywecTByeT. [(NnaBa npoekTa 'eHpn Mapkpam, Henpobunonor n3s EPFL, npmn3Hancs, 4To ang
yCrnewHoro (pyHKLUMOHUPOBaHUA Moaenn noTpebyeTcss KOMNbOTEP, CNOCOOHLIN BbIMOHATD
10 B 18- cTeneHn onepaLni B CeKyHAY. Tako CBEPXMOLLHbIA NPOLLEeCccop MoXXeT
nossuTbCca K 2018 roay.

Ha HavYanbHbIX 3Tanax y4eHble HaMepeHbl 0bpaboTaTb U cBeCTU B eanHyto 6a3y OaHHbIX
BCE N3BECTHblE Ha HACTOSALWMNIA MOMEHT OTKPbITUSA N NCCNEeNO0BaHNSA, KacaloLmecs Kopsbl
yenoBevyeckoro Mo3sra. «Kaxxabin rog nybnmkytoTca okosno 60 000 ctaTen no
Henpobuonorum, - roeopuT npodeccop Mapkpam. - bosblUuas YacTb NMOCBSLLEHA CBA3AM
Mexay HenpoHaMu n paboTe HenponepenaTyYnkoB. Heobxoanmo opraHn3oBaTb BCHO 3Ty
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OrPOMHYI Maccy 3HaHWU N NPUMEHUTb X Ha MPaKTUKE>.

HYacTb KOMMbIOTEPHOW MOAENN KOJIOHKN KOPTEKCa roJIOBHOI0 MO3ra KpbICbl

Ha ocHoBe 3Tux gaHHbIX BygeT BoCnpon3BeneHa KOMMblOTEPHasa MoAeslb HEMPOHHOW CeTW.
Henpobuonoram n3 EPFL y>xe yoanocb yCnewHo peanm3oBaTb CX0XXu npoekT B 2008
rogy. KomaHga y4eHblX Nog pyKoBoACTBOM MapKpaMa cMorsa co3iaTb KOMMNbIOTEPHYIO
MOAEeNb KOJIOHKM KOpPTeKCa FoJIOBHOIMO MO3ra KpbICbl B paMKax npoekTa Blue Brain Project.
KosloHKa KopTeKkca - 3TO rpyrnna HEMPOHOB, PAaCroJI0OXKEHHAsA B KOpe FoJIOBHOIMO MO3ra
nepneHanKySapHO ero noBepxHocTu. Mpu nomowm cynepkomnetoTepa Blue Gene um
ynasnocb BocrnpounseecTn ceTb 13 10 000 HenpoHoB, 3aHUMaoWmx 0b6bem B 1 Ky6.MM. MNpu
3TOM MOJIY4UJI0Cb HE TOJIbKO «HAPUCOBaTb» KOJIOHKY KOpTEeKCca, HO U rnokasaTb ee
3N1EeKTPOPU3N0I0rNYeCKY0 aKTUBHOCTb.

HoBbi npoekT cTaBuT nepen cobonm 6onee ambuumnosHblie uenu. Npoceccop Mapkpam
yBEpeH, 4TO ero Moaesib N03BOAUT NoAPO6HO NpeacTaBuUTb PYHKLMOHMPOBAHNE KOPbI
rONIOBHOMO MO3ra, KOTOpas OTBEYaEeT 3a OCYLLeCTBAEHNE BbICLUEN NCUXNYECKON
neaTenbHoOCTN. K TOMY )K€ OH HacTamBaeT Ha TOM, 4TO nogobHoe nccnenoBaHme No3BoanT
N3y4nTb NPUPOAY Pa3InyHbIX 3aboneBaHnin roNIOBHOro Mo3sra. «®apmMaueBTnyeckme
KOMMaHWM CO3Aal0T IeKapCTBa UCKOYNTESIBHO Ha OCHOBE SMMNUPUYECKUX OaHHbIX, Mbl e
CMO>XEM MPeasioXNTb KOHKPETHbIE peLleHNs, OCHOBAHHbIE Ha Hay4YHbIX
[OKa3aTenbCTBax», - 3a8BU OH BO BpeMs Npe3eHTaL M CBOEro npoeKkTa.

[daneko He y BCex naes BOCNPOU3BECTU HENPOHHYIO CeTb Bbi3Basla 60/1bLLION SHTY3Na3M.
KpUTUKN NpoeKTa yKa3biBaloT HA HEBO3MOXXHOCTb BOCMPOM3BECTU CUCTEMY, O KOTOPOW
MaJio M3BECTHO. «HnuYero 1n3 Toro, 4ToO Bbl CMOXKETe YBUAETb Ha 3TON Moaenun, He byaeTt
HanpsAMY0 yKa3blBaTb Ha peasibHble NPOoLecChl, Mpoucxoasuwme B roJOBHOM MO3re», -
BockAuuaeT Jlappu 3660T n3 Konymbunckoro yHmeepcuteTta. PogHn lyrnac, cneymnanmcTt
no HenpounHpopmMmaTuke n3 dGegepasibHON NOJINTEXHNYECKOWN LWKObI Llopuxa,
NPUAEP>KNBAETCA CXOXKEN NO3nUNN: «[Ja)ke ecnun nosay4YnTcs co3faTb MOAENb, TO HUYEro
Henb3a OyOeT NMOHATb O TOM, Kak OHa paboTaeT. Y Hac HeT KoAa, KJko4a, KOTOopbI Obl
rnomor ee pacwngpoBaTb. K TOMy Xe, eCTb CyLeCcTBEHHasa pa3HuLa Mexxay
KOMMbIOTEPHON MOOENbIO N YesloBeYEeCKMM MOo3rom». AnekcaHap lMyxxe, npogeccop
Henpobronornm ns YHmeepcuteTa XeHeBbl, yKa3biBaeT Ha 06beKTUBHbIE TPYAHOCTU:
«0Ha KOJIOHKa KopTeKca COAepXUT OT MUJIJIMOHA A0 MUAAMapha HEMPOHOB, KaXKabl U3
KOTOpbIX MMeeT 0kK010 10 000 KOHTaKTOB C COCeAHUMU HEeNpoHaMn (CMHaMNCoB).
CywecTtsyeT oT 4 no 10 Henponepenatynkos 1 oT 10 oo 100 MOHHbIX KaHasoB, No
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KOTOpPbIM nepepaeTcs uMnynbC. B ntore, nonyyaetcs okoso 10 000 munnnapnos
nepemMeHHbIX».

FeHpn MapkpaM 3HaKOM C KPUTUYECKNMU 3aMevYaHNAMM N OTBEYaeT, YTO HUKOr 4a BCe U3
CTOJ1Ib MHOMO4YNCJIEHHbIX BO3MOXKHOCTEWN HE NUCMOJIb3YITCA MO3roM, a 3TO «COoKpallaeT
Heobxoonmbln obbem nHpopmaummn gna aHanmsa». OH TakXe yBepeH, YTO B A0JITOCPOYHON
nepcnekTuese ero Moaesib NOMoXeT 0O6BbACHUTb, Kak YeNoBeK NMpUHMMaeT peLleHuns,
MOJZIHOCTbIO OMNMCaTb NPOLECC MbILLUIEHNA U MEXaHN3MbI, peryanpytoLlme 4yesosevyeckoe
nosefeHve, o6bACHNTb MPUHLAMBI U 3aKOHbI (POpMUPOBaHUA 06pa30B, a TakKKXe Ha3BaTb
NPUYMHBbI BO3HMKHOBEHUS 3aboneBaHN rosIOBHOro Mo3ra. Ewe oH HageeTcs, 4To BCe ero
OyayLume OTKPbITUSA CMOrYT PacKpbITb CYyTb CO3HAHUA N 0O BACHUTBL, YTO TaKOe COBECTb U
WHTeNnnNekT. Ha peanusauuo npoekTa noTpebyeTcs okosio 1 mapa. eBpo. Ha AaHHbIN
MOMeHT EBpocoto3 Bblgennn 1.4 MJiH. eBpO 415 NPOBEeAEeHUSA NpeABapUTesIbHON OLLEeHKN
BbINOJIHUMOCTW NMPOEKTa.

Ecnn emy yoacTcs AoCcTnydb X0Ta 6bl OAHOW M3 NOCTaBJ/IEHHbIX LENen, U ero NCCnegoBaHuns
OyayT Nnpu3HaHbl HAay4YHbIM COOOLLECTBOM, TO BEIMKA BEPOSATHOCTb, YTO €ro 3acnayru
otMeTuUT HobeneBcknim komuteT. OQHAKO, Ha OAHHbLIN MOMeHT 60J1blLUAas YaCTb
He3aBUCUMBbIX UccnenoBaTesnien OBOJIbHO CKEMTUYECKN OTHOCUTCA K 3TOMY MPOEKTY.
Jlo3aHHa
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