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ITPEJMCIOBHE

Mmuunon Bonpocos? JIagHo, Bl Tpasbl. B aT0i1 KHU-
re HET MUJUIMOHA BOIIPOCOB, HO €CTh 03MONCHOCTb UX
3aJaTh. ITO MHE U HPABUTCS B HAyKe: BCETAA MOXHO
IPOSBUTb MHTEPEC U Y3HATH YTO-TO HOBOe. Jlaxe
€CJIN BbI pemaeTe HAWTU OTBETHI Ha HpI/IBI)ILIHI)Ie
cTapble BOIPOCBI, €CTb BEPOSTHOCTb COBEPLIUTH
OTKpbITHE. BoozymeBieHne, BOJTHEHNE U JTIOGOIBIT-
CTBO, BO3HHKAIOIIYE B CBA3YU C 6ECKOPBICTHBIM JK€JIa-
HUEM II03HABATh MUP, — BOT I[JIABHbIC YEPThI BEJIU-
Koro y4eHoro. IIpocTo kynus 3Ty KHUTY U IIOCTaBUB
nepes; co60ii 3a1avy 60JIbIIE Y3HATH O MO3TE, BBI IIPO-
ABWJIA TAKOE K€ JIIOOOIBITCTBO. BaM He HYKHO OBITDH
JOTOIIHBIM YUYE€HBIM B J1a00OpPATOPHUH (KakK ), YTOOBI
IIOYyBCTBOBATh PaJOCTHOE BOJHEHHE IIPH BHJE de-
rO-TO HEOGBIYHOTO U HOBOTO WU HPOSIBUTH JIOOO-
3HATEJIBHOCTDh B IIOMCKE OTBETOB HA BOIPOCHL ITO
OCHOBHBI€ Y€JIOBEUECKUE KAYeCTBA, KOTOPbIM B KHU-
re GyzeT IpefoCTaBIeHA ITOIHAsL CBOOOA.

Bonbluyio YacTb cBoOEN KN3HU
A NpoBOXY B NlabopaTtopuu, uccnegys pa6ory mosra.
370 AOCTaBNAET MHEe OrPOMHOE YL,0BOJIbCTBME.
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Ho B0O3MOXHOCTb OrOBOPUTH C JIOALMH O BHY-
TPEHHEN KU3HU MO3TAa M IPUYUHAX, IO KOTOPBIM
OH JI€JIA€T TO, UTO JeJaeT, IPUHOCUT HANOOIbIIYIO
PazoOCTb. DTO MOsI IEPBAs KHUTA, U ITUCATh €€ ObLIO
odeHb uHTepecHo. ObmeHne ¢ JIOABMUA CO BCETO
MUpPA, UHTEPECYIOUUMUCA HAYKOM, BIOXHOBJISIO
U U3YyMJISJIO MEHS, U S HAJEI0Ch, YTO 3TU YyBCTBA
yAJI0Ch IEPEHECTHU Ha OyMary.

Korza s ToJIbKO penI HanucaTh KHUTY, MHE XOTe-
JIOCh, YTOOBI B €€ OCHOBY JIETJIO TO, YTO J€HCTBUTE D
HO uHTepecHO uurartenaMm. Iloatomy s mompocur
JoJiell CO BCETr0 MHMpA NPHUCJIATh BOIPOCHI O MO3-
re, OTBETHI HA KOTOPbIE OHM BCETJa MCKAIU, HO HE
UMeTH BO3MOXKHOCTH HOJMyduTh. Sl 6bLI MCKpeHHe
YAUBJIEH KOJIMYECTBOM OTKJIMUKOB M IIPOSIBJIEHHBIM
nHTEpecoM. Peaknms 6yaymux yuTaTeaeid mpeB3on-
JIa JIasKe CaMble CMeJIble MO OKM/IAHMS 1 O3BOJIHIIA
IO/ IPYTUM YIJIOM B3IJIAHYTh Ha HayKy. Mx cTpemie-
HIE y3HATh 60JIBIIE O HEHPOOUOJIOTUU BIOXHOBIISLIO
MEeHS Ha TPOTSKEHUU PabOThI Hal KHUTOI.

Mue 6bLI0 HENETKO COKPATUTh YHCJIO BOIIPOCOB
U OCTaBUTb Hambosee uHTepecHble. HexoTopbim
U3 HUX IIOCBSINEHDbI OTAENbHbIE Pa3/lesibl, a JPyrue
BKJIIOUECHBI B OCHOBHON TEKCT KHUTU. JTO IO3BOJIH-
JIO QJalITUPOBATD COAECPIKAHUE IO 3AITPOCHI YMTATE-
neit. Bomsa o6paTHOI CBA3M OblIa HACTOJILKO BEJIH-
Ka, YTO S BKJIIOUUJI B KHUTY JIOIIOJIHUTEIbHBIE TJIABDI,
KOTOPbIE IIO3BOJIAT BaM 3aIJISIHYTh B MAJIOU3BECTHBIE
061acTU HEHUPOOMOJOTUN W YBHJETh UX TJIa3aMU
HCCIefoBaTeNe (3Ta TOUKA 3peHus, KaK IPaBUIIO,
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HEJOCTYIIHA JIOAAM 3a IIpejeaMH JabopaTopHn).
Brl y3HaeTe, KaKk ydeHbI€ UCIOJIB3YIOT COBPEMEHHBIE
HPEACTABJICHUSA O MO3T€, YTOOBI CO3/1ATh JUIS YEJIOBE-
4ecTBa (PYyTYPUCTUYECKUI MUP, CJIOBHO COIIEIIINN
CO CTPaHMUI] HAYYHO-(PAHTACTUYECKOTO pOMaHA. Bbl
IIOCMOTPUTE Ha BHYTPEHHIOIO pabOTy MO3Ta U YBH-
JUTE, YTO OBIBAET, KOTAA OH (PYHKIIUOHHPYET HE
TaK, KaK HY’KHO. A ellle B 3TOI KHUTe MbI IOTOBOPHUM
O TOM, KaK HayKa IPOHHMKA€T B MHOTOYHUCJIECHHBIE
ACIEeKTBhI ’KU3HU COBPEMEHHOTO Y€JIOBEKA.

Ilocnennsas raasa, HanucanHas Jxonu bapnapa
(B meBuuectBe llapcioy), mocBsmeHa >KEHIIMHAM,
KoTopble ydaTcs u paboTaioT B STEM, To ecTs B ce-
p€ HayKH, TEXHOJOTUH, WHKEHEPUU U MAaTEMaTHUKU.
Jns MeHd 3Ta 4acTbh KHUTI'M OueHb BaxkHa. [Toromy
YTO s BHJE HAa IPUMEpPE CBOUX IOAPYr U KOJUIET,
C KaKuMH TPYZHOCTSIMU CTAIKUBAIOTCS XEHIIMHBI,
KOTOpBbIE€ XOTAT IMOCTPOUTH Kapbepy ydeHbIx. Ilpu-
JeM He TOJBKO B cpepe HCCIeJOBAHUM, HO U BO BCEX
oCTaNbHBIX cepax. S 6e3mepHO TOPAKYCH GOHYCHO
IJIABOH, HammcaHHO Jxxoau. dTa yrmopHas XeHIIUHA
u3 STEM nenurtcss CBOMM MHEHUEM O TOM, KaK ObITh
YCIIENIHOM YUEHOM, U 51 HaJIEIOCh, UYTO OHA BJOXHOBUT
BacC HpO,Z[OJI}KaTI) paC]J_II/IpHTI) CBOUu I‘paHI/II_II)I U HUKOT-
Jia He IepeCcTaBaTh YU THCH.

Eme pa3z cmacu60, 9TO BbIGpaIN MO KHUTY U BbI-
PasnIn CBOIO MOJIEPKKY. JlaBaiiTe MpOXOIKIM HAIIT
PasroBop, MOCKOJbKY, KaK sl BCEI/a rOBOPIO, HayKa
HHUKOI/a HE CIIUT!



BBEAEHHNE

Bbernbiit B3I
Ha BHYTPEHHEE YCTPOUCTBO MO3ra

Yro Takoe royoBHOI Mo3r? Jla, 3TO MArKasg po3oBas
IITyKa BHYTPU 4Yepemna, Ojaarogaps KOTOPOIl MbI 06-
maeMcs, Y3HaeM HOBO€, HE CIIMM HOYaMH, BCIOMH-
Has TOT HECMEIIHOM aHEKAOT, KOTOPBIH MbI HEJEJIIO
Ha3aJ| pacCcKa3ajid, YTOoObI... /Ipyrumu ciioBaMu, MO3r
JenaeT kyqay Bcero. Ho uro mmenHo oH u3 ce64 npexn-
CTaBJISICT?

Mosr — 3710 LEeHTP ynpaBneHnA BCeM, YTO cOBepLUaeT Teno.
MHorue ero gencresna nponcxoaAT BHe Hallero CoOsHaHuA,
NO3TOMY HaM faXe He NpuxoganTca O HUX AymMmaTb.

Mbl He MOKEM CO3HATEIbHO KOHTPOJUPOBATH
roJIoj], yCTaJIOCTh, U3MEHEHHUE apTEPUATLHOTO JaB-
JIEHUSI WJIM YaCTOTY CEPJEUYHbIX coKpameHuid. 1 yx
TOYHO He IIPHUKa3bIBaeM cebe YyBCTBOBATH OOJIb, KOT-
Ja yoapsaeMca MusuHIeM. Mo3r caM jesaeT Bce 3TO
KKAYIO CEKYHIy Ka)JOTO JHs, IpUYeM Jake TOTJa,
KOrja MbI CIIM.
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Heupon

Henpgput

AcTtpouunt
=

AKCOH

N

TepMVIHaJ'Ib aKCOHa

Helipomeguatopsl PeuenTop

JeHapuThl HEeHpPOHAa OGPaA3yIOT CBJA3M C APYrHMH Hel-

ponamu. B pesyinbraTe 3THX cBA3eli ¢popmMupyerca cu-

HaIc, rje IPOUCXOJUT BhIPaGOTKa HeiipoMeauaTopoB.

AKCOHBI JO/DKHBI OBITH IMOKPBITHI MHETHHOM, YTOOBI

dJeKTpUYeCKHe CcurHaael’ mepesaBaauch 3(PeKTHs-
Hee.

He BpaBasch B upesMepHbIe OAPOGHOCTHU (A HE
XO4Yy IyraTh BaC paHbII€ BPEMEHH), JaBalTe IIOrOBO-
PUM O TOM, U3 YETO Ha CAMOM JI€JI€ COCTOUT FOJIOBHOU
Mo3r. Bbl, BeposATHO, 3HaeTe, YTO B HEM €CTb KJIET-
KU I10J], Ha3BAHUEM Heliponsl. DTH KIETKU MOCBUIAIOT
CUTHAIBI (NomeHyuaist Oelicmsusa) IO BCEMY MO3TY

! TTo akCcOHY HEPBHOM KJIETKH CUTHAJ IIEPEAACTCS B BUJE
9JIEKTPUYECKOrO UMITY/IbCa, a YEPE3 CUHAIIC CUTHAJI IIepesa-
eTcd IMOCPEJCTBOM MeIuaTopa, YTOObI Jajiee IO ACHIPUTY
BHOBD IIPOBOJIUJICS 3JIEKTPUYECKUI MMITYJIbC.
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U CBA3BIBAIOTCH C APYTMMHU €rO KJIETKaMH, 00pasys
HEOOBIYAIHO CJIOXKHYIO U IOCTOSHHO MEHSIONIYIOCS
cetp. [logcunTano, 4TO B 3TOM OpraHe COAEPMKUTCS
OKOJIO 88 MUUIMAPAOB HEMPOHOB, KAXKIBIH U3 KOTO-
PBIX UMEET THICSIYU MIN JECSITKU ThICSY OKOHYAHMUIA,
06GPasyIOIUX IPU COCAMHEHUH C JPYTUMU HeHpOHAMU
CUNANCYL.

Yxe BHEUATIMINCH? A €CIM f CKaXy BaM, YTO
HEKOTOpbIE U3 JTHUX HEHPOHOB CIIOCOGHBI IOCHI-
JIATh MOTEHLUAIbI JEUCTBUS CO CKOPOCTBIO IOYTH
480 xm/u? Jaxke 6ommy «Popmyinnl-1» exeT mepten-
nee! Ha npexpuaymmeil crpanuiie n306paxeH THIINY-
HBII HEUPOH, KOTOPBIII COCTOUT U3 KJIIETOYHOI'O TeJIa
c agpom (ono xparut JHK n mocsuraeT xomauanl),
AKCOHA (OH IIOXO0XX Ha KEJIE3HOJOPOXKHBIEC IYTH, IO
KOTOPBIM JIBIJKETCS CHUTHAIBHBIN I10€371), JCHAPU-
TOB (MaJICHBKHE XEJIC3HOTOPOKHBIE ITYTH, BEAYIIHC
K KOHKPETHBIM CTAHIMSM) U CHHAIICA (CPeJHEeBEKO-
BBII OTKHUJHOI MOCT, I/ie BCE€ JOPOTH OOPBIBAIOTCS
M COOOLIEHUS IIepeseTaioT depe3 Hnpomacts). Bor
u Bce! Temeps, Koraa BBl 3HA€TE O CTPOCHUH OJHOM
13 BAKHEHIINX KJIETOK OPraHMn3Ma, Bbl O(PUIIHAIBLHO
CYHTAETECh HEUPOGHOIOTOM.

Heiipomeduamopoi

B cuHamncax BBICBOGOXKIAIOTCS Helpomeouamopot,
XMMHMYECKHE BEMIECTBA, KOTOPblE IE€PEeJaloT CHUT-
HaJ OT HeHpoHa K HelpoHy. OHM moMoraioT obe-
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CIeuuTh GecriepeGoMHOCTb TOl nepexaun. Benb
CHHAIIC, TIO CYTH, IPEJCTABAIET COOO0I IPOCTO IIy-
CTOTy MeXAy KjaeTkaMu Mmo3sra. Korjga morennman
JIeNICTBUS UJET IO HEHPOHY, OH B UTOrE JJOXOAUT J0
€ro KOHIIA, I/Ie€ CUTHAJI CTUMYJIUPYET BBICBOOOKIE-
Hue Helipomeauaropa. IloroM BTOpoil HEUPOH CBS-
3BIBAETCS CO CIIEIUANIN3NPOBAHHBIMU peyenmopamis,
KOTOpPbIE 3aXBATHIBAIOT 3TO BEUECTBO, U MOJyJaeT
ero. A 3areM MOHMMAET, YTO JOJUKEH ITOCTAATH CUT-
HaJ paabiie. HelipoH MOXHO CpaBHHUTDL C GETYHOM,
nepeanmuM 3CTadEeTHYI0 NaT04Ky. IDTU CHUTHA-
JIBI, KOTOPBIE MPEJCTABIAIOT COOON HE YTO HHOE,
KaK 3aKOJUpPOBaHHbBIEC 3JIEKTPUUECKUE COOOIECHN,
JAIOT MO3Ty MHCTPYKIINU. B pe3yabTaTe MbI MOXKEM
XpPaHUTb BOCIIOMUHAHMS, CMEATLCS HaJ| MIyTKaMU,
3acblmaTh — JPYIUMM CJOBaMU, J€JaThb BCE€ YTO
YTOJHO.

Bo3MOKHO, BBI yKe CJAbIIIAIN Ha3BaHUS HEKOTO-
PBIX HEHPOMEIUATOPOB: CEPOTOHUH, AO(MAMHUH, HO-
pazpeHaNNH (HOpanuHe(PHUH), rayTaMar... OHu, 1Mo
CYTH, IPEJCTABIAIOT COOOM A3bIKM Mo3ra. Tax, ogHu
HEHPOHBI TOBOPAT Ha fA3bIKE JodaMuHa, a Jpyrue —
Ha A3bIKE CEPOTOHMHA. JTO IIOMOTAET HAIIEMY MO3TY
O0LIATBCA B KOHKPETHBI MOMEHT C KAKMMHU-TO KOH-
KpeTHBIMH obacTsamu. Hanmpumep, Toapko ¢ Temn,
KOTOpBIE TOBOPAT Ha A3bIKe JodamuHa. M Mo3ry He
HY>KHO PacCbLIaTh COOOIIEHUE ITOBCIOJy — 3TO TOJIb-
KO 3aITyTaJIO OBl €TO0.
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Apyeue xaemxu mosza

I'oBops, 4TO MO3T COCTOUT U3 HEHPOHOB, yICHBIE
KOE-4TO yTamBalOT: B €r0 CTPYKType €CTb U Jpyrue
THIIBI KJIETOK, HAIIPUMEP 2Auasshvte. VIX aucio moy-
™1 B 10 pa3 mpeBpImaeT 9uCI0 HeHpoHOB. Inmans-
Hbl€ KJIETKU — 3TO O0OOIIAIOIUIA tepmuH. Hanpu-
Mep, MUKPOTJINAIbHBIE KJIETKHU ABIAIOTCI MMMYHHOM
CUCTEMOM MO3Ta, IOTOMY YTO Halld OObIUYHDBIE UM-
MYHHBIE KJIETKH M aHTUTEJIA OKA3JIUCh ObI CJIUIMIKOM
Pa3pyMHUTEIbHBIMY, €CJIN ObI ICHCTBOBATH B MO3TE.
I'manpHBIE KJIETKH TaKXKe PasBUBAIOTCA B CIIEIHA-
JIM3UPOBAHHBIM TUI KJIETOK, Ha3bIBAEMBIA acmpoyu-
mamu. I3 Hux cocrout okoso 25-50% mosra, 1 310
3HAYUT, YTO UX YUCJIO JO MSATU Pa3 HPEBBIMIAET YHC-
JIO HEIPOHOB. ACTPOIIUTSHI IIABAIOT PSIOM C HEHPO-
HAMU U BCAYECKU UM rmomoraioT. OHU TakKe MHOToe
JeIaloT JUIs cebsA, HApUMEpP CO3AAIT CTPYKTYPY
CpeAn KJIETOK, IOIJIOMAIOT U BBICBOOOMKAAIOT HEH-
pomenuaTops! (IIOJOOHO CHUHAIICAM) M CIIOCOOCTBY-
10T POPMUPOBAHUIO 2EMAMOINYePHaIuneckoeo bapuepa.
[nasnbHBIMU HA3BIBAIOT U INCHOUMAALHDBLE KACMKU,
KOTOpbIE O0O0Pa3ylOT CIIMHHOMO3IOBYIO >KHIKOCTD,
3AIUIIAIOIYI0 MO3T U YCTPAHAIOIYIO IPOJYKTBI
XKUBHEAEATEIbHOCTU, U 04U200eHOpOUUMbl, KOTOPbIE
MMOKPBIBAIOT MUEAUHOM AKCOH HEHpOHA, YTOOBI OH
s dexTUBHEE TEepesaBas CUTHalIbl. Mbl BepHEMCs
K 3TUM CTPaHHBIM Ha3BaHUAM nosgHee. Ho BeI yixe
HOJIYYIJIA XOPOIIee MPEACTABIECHUE O TOM, YTO MO3T
COCTOHT HE TOJTBKO N3 HEHPOHOB.
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Iemamoanyedanuneckuti bapvep

Ecm BbI MHTEpecyeTech MO3ToM, BbI MOIVIA YaCTO
CIBIIIATH O reMaTosHIedammaeckoM 6apbepe (I'9B).
KpoBb B 4es10Be4€CKOM OpraHM3Me — 3TO TPAHCIIOPT-
Has cucteMa i1 Bcero. KpoBeHocHbIe cocynpl 1eficTBY-
IOT KaK JOpPOXKHas ceTb. [lo HUM nepememaiorcs Bce
BUZIbI TPAHCIIOPTA, HAPUMEP JIETKOBbIE aBTOMOOIUIN
(3pUTPOIUTEI), ABTOMOOIIIN SKCTPEHHBIX CIYKO (1M-
MYHHBIE KJIETKU) U IPY30BHKH C IIPOAYKTAMH (YaCTHIIBI
Iy, G6eJIKY, )KUpPBI, caxapa 1 T. 1.). Ha joporax naxe
MOXXHO BCTPETUTD GEIVIbIX IIPECTYIIHUKOB (GaKTepuH,
BUPYCBHI). MO3T CIMIIKOM BaK€H, U HEJb3s, YTOObI
BCE 3TO B Hero nomnagato. Iloaromy mMexay KpoBoTo-
KOM U TKaHBIO MO3ra cymecTByeT 6apbep. Kuciopon,
ITTIOKO3a ¥ 3PUTPOLUTEI JIETKO MPOXOJIAT Yepe3 Hero,
HO GaKTEpHH, IMMYHHBIE KJIETKH M BCE OCTAIBHOE —
HeT. X0Ts ObIBAIOT CJTydaH, KOTZa OHU BCE YK€ IPOHUKaA-
IOT Yepe3 6apbep, U 3TO BCET/A IUIOXO JUIS HAIIETO 3/10-
poBbs. XoTs I'9b xopomo samumaeTt Mo3r, OH CO3/aeT
MPOOJIEMBI C JOCTABKOM JICKaPCTBEHHBIX BemecTs. [1pu
CO3JAHNH IIPETIAPATOB, BO3JECHCTBYIONIX HA MO3T, yde-
HBbI€E JJOJDKHBI IPUAYMATh, KAK €T0 IIPEONOJIETD.

benoe u cepoe seutecmeo

Bce BblIeynoMsHyTbIE€ KJIETKHM MOXKHO OTHECTH
60 K beaomy, OO K cepomy eewgecmsy. OHHU TaKk HA3bI-
BAIOTCSI M3-32 HeGOJIBIION Pa3HUIIBI B IiBeTe. besoe Be-



