Mo3r nmosxuJjabIlX MOKHO
OyaeTr OMOJIOAMTh...

Mose noosxcunvix ModxicHo 6yoem omMoi00UMs... eCJId 3HaThb, 4TO Takoe Mo3r,
€CJIM He MPOCTO MCCJIEI0BATH KJIETKY, BUAMMYIO 1101 MUKpockonom. /Liist aToro
HY’KHO OHMMAaTh, KaK PyHKIHOHUPYeT M0O3r, Kak NOSABUJIOCH CO3HAHME, YTO
TaKoe MaMiThb M TIJe OHA XPAaHUTCHA, KaK HeilpoHbl Mo3ra mnojay4amr u
(uxkcupyotr nadopmannio u3 okpyxawiueii cpeapi? Kak Mmbl BocnpuHnMaem
U olyumiaeM OKpyxawumuii Hac mup?! U BooOIIe, 4YTO TaKkoe HAIIM YYBCTBA,
smMounu?! be3 3T0ro BCe paccykaeHHMs] YTKHYTCS B ILUIACTHYHOCTD,
3JIACTUYHOCTh, CKOPOCTH 3alIOMUHAHUSA U Mpouee... 1 Tak, yu€Hble YCTaHOBUWIIN:
«CBOMCTBEHHAS] MOJIOJIOMY MO3TY IJIACTHYHOCTb, MO3BOJISAIOIIAS JIETKO OBJIAJAEBAThH
WHOCTPAHHBIMM  SI3BIKAMU M OBICTpEE BOCCTAHABIMBATHLCS TMOCIE TPaBM,
yTpauuBaeTcs ¢ rogamu». Ho yu€Hbie OOHapyXWIM, 4YTO BEPHYTh MO3T B IOHOE
COCTOSIHHE MO>XHO, BO3JICVCTBYS BCETO HA OJWH I'EH.

Puc. Kynomypa neiiponog 2onoenozo mosea

HaOnromast 3a cuHanicaMu B MO3r€ MOJONBITHBIX MBIIIEH B TEUYEHUE
HECKOJIbKMX HENIENIb U JAXEe MECSIEB, MUCCIEAOBATENN U3 MEIUIIMHCKOW IIKOJBI
Menbckoro  yHHUBEPCUTETAa BBIABMIIM  CIMHCTBEHHBIH TIeH, 3aMeUISIOIIHIA
dbopMupoBaHUE CUHANTHYECKUX CBsI3eM Mexay Heiliponamu — Nogo-penentop-1.
Mpimu 6e3 3TOro reHa COXpaHsId CBOMCTBEHHYIO IOHBIM OCOOSIM IJIaCTUYHOCTH
MO3ra BIUIOTH JI0 MPEKJIOHHOTO Bo3pacTa. 3abmokupoBaB ¢yHKIHIO Nogo-
peuenTopa-1 'y  B3pOCHBIX  MBINIEH, Y4YEHBIE OTMETWIH  BO3BpALCHUE
K IOJIPOCTKOBOMY YPOBHIO IUIACTUYHOCTH.

B xome peabunuTtamuu Mmocjie TpaBM TOJOBHOIO MO3ra IMAaMeHThI MOPOM
BBIHYKJICHBI 3aHOBO OCBaMBaThb MNPOCTEUIINE HABBIKA — HANPUMED, JIBUKECHUE
pykamu. B3pocibie Mbimm, JuimeHHbie Nogo-penentopa-1, mpoaeMoHCTpupOoBain
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TaKyl K€ CIHOCOOHOCTh K BOCCTAHOBJIEHHIO IIOCIIE MOBPEXIECHHUS MO3ra, Kak
U MoJiofible 0coOu. BeposTHO, OMHaXIbI MEIUKH CMOTYT, MaHUIYIUPYS STUM
Tr€HOM, YCKOPUTh peadMINTAIMIO U JIIOJeH ¢ MOJ00OHBIMU TpaBMaMu. Takxke ObLIOo
MOKa3aHo, YyTo MbIU 0e3 Nogo-penenTopoB ObicTpee U30aBISIIOTCS OT TSKETBIX
BOCIIOMMHAHUM, YTO OTKPBIBAET MEPCHEKTUBHI B JICUEHUU MOCTTPABMATUUYECKOTO
CTPECCOBOTO PacCTPONCTRA.

Puc. 3-Dpexoncmpyxyus
HePOHO8 6 COMAMOCEHCOPHOU KOpe

Muenue luneranra or Hayku

CoBpeMeHHass HaykKa pacmojlaraeéT HEOTPAHWYECHHBIM  TEXHUYECKHM
MOTEHIIMAJIOM, KOTOPBIH MMO3BOJISET € BIUIOTHYIO 3aHAThCS TpobOiemamu Mo3ra. Kak
M3BECTHO, y OOJBIIMHCTBA MO3T pacrojiaraeTcsi moj 4epenHoil KopoOKou, moTomy
MPOCTPAHCTBO MCCIIEIOBAHUN M3BECTHO, U HE TpeOyeT 3HAUUTENIbHBIX 3aTpar Ha
CKJIIQIMPOBAHHUE OTAEIBHBIX 3JIEMEHTOB IPEAMETAa HAyYHBIX HCCIEHOBAHMUII.
[IpakTryecku Bce CTpaHbl, BKJIIOYasi U TPEThECOPTHBIE, Takue, Kak Poccus, nMeroT
100 MHCTUTYTHI Mo3ra, Wwin crienaibHble MEIUIIMHCKUE OTAEICHUS. DTO MOXKET
opiTb U Mucturyr Yenoseka, u HWuctutyr Mosra (B Caunkrt-lIletepOypre),
u Uncturyr [Icuxuarpuu, u npoyee.

['maBHOWM 3amaueld UCCAECOOBAHUN — BIUSET JU MO3T Ha KU3HEIESITEIbHOCTh
yenoBeka. s aTux 1eneit moaduparot 100pOBOJIBIEB, KOTOPbIE TAPAHTUPYIOT, YTO
Yy HUX €CTh MO3T, 3THX JOOPOBOIBIEB «3aUXUBAIOT) IO/ AIEKTPOHHBIE TPUOOPHI U
YCTAHABIIMBAIOT UHTEPECYIOIINE MEIUIIMHY U BCE MPOTPECCUBHOE YEIOBEYECTBO
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(baKTBI. Ha ocHoBanum »>THX I/ICCJIGI[OBaHHﬁ IMPOU3BOAUTCA IICPCIICKTHUBHOC
IUIAaHUPOBAHHUC (bapMaKOJ'IOFI/II/I, BBIITYCK JICKAPCTBCHHBIX IIPCIIapaToB, OACKIbI,
KWIbia, CPCACTB NCPCABUIKCHHA, OTAbIXa MW T. [. KOHG‘-IHO, OBOJIIOIMA MO3ra
Ha4yaj1aCb HE C OGCSBHHBI, d HCCKOJIBKO PAaHBbIIIC.

1. 1o 00e3bsiHbET0 MEePUoAa PA3BUTHS MO3ra.
Kak noka3piBaeT coBpeMeHHasi Hayka, IoOclie 00pa3oBaHUS 3eMIU U3
MPOTOIJIAHETHOTO 00JaKka, OCTAaTKU MbUIM (He moAaxoasuiue ais (GopMUpOBaHUS
MOBEPXHOCTU 3eMJIM) MYTEM XUMHUYECKUX
peakuii copMHUPOBAIIU KUBYIO KIIETKY.

OTH  XUMHUYECKHE  PEaKIUh  MOXET
BOCIIPOM3BECTH JIFOOOM IIKOJIBHUK Ha YpPOKax
XUMUHU.

HexkoTopblie, KOHEUHO, MOTYT BO3pa3UTh U
BBIJIaTh CTPAIIHYIO TaiiHy, YTO »HUBas KIJIETKa
OblIa 3aHeceHa Ha 3emuito ¢ aApyrou Ilmaners.
Ho cymectByer cTpoiiHas, BblepKaBIIas
UCIBITAHWE BpeMeHeM, Teopusi bombioro
B3phIBa, Korjma Besi Bceenennasi, win Kocwmoc,
pa3Meniaics B TOUKE. JTa TOUKa B30pBaJiach U €€
00oMKH W copmupoBanIy TbIIEBbIE OOJIaKa,

MpeoOpa3oBaHHbIE C TMOMOUIBIO XUMHUYECKUX

peakiuii B 3Be31bl ¥ [Lanetsl. Takum 00pa3om, Jaxe eciu )KUBYIO KIETKY 3aHECIH
Ha 3emuto ¢ uHOro Kocmuueckoro tenma, TO 3TO TEIO B CBOEH OCHOBE TaKKe
COCTOSIO M3 TOM K€ MBUIH, YTO U 3eMJIs, IO3TOMY HET CMBIC/IA CChUIAThCS Ha IPyTHe
[Inanetsl, TeM OoJiee, XOTs CIIOCO0 MepeHoca )KuUBbIX KIeTok B Kocmoce yxe nusyuen
B OTAEJBHBIX AKaJeMHUsIX, a Hayka ACTPOHOMUS YTBEPK/IAET, UTO Ha 3eMJIe MOXKHO
BOCIPOU3BECTH JII000€ JieiicTBUE, Tpoucxosiiee B Kocmoce.

JKuBble KieTKH, cCOOpaBIIUCH B KPUTHUUECKYIO Maccy, cpopMupoBamu s
ce0st (BO3MOYKHO, TOJIOCOBAHMEM ) TOTAJIUTAPHYIO CUCTEMY YIIPaBICHHS, K KOTOPOH
y>Ke caMM KJIETKHU He Jonyckaauch. Co BpeMeHeM 3Ta CUcTeMa yIpaBJieHus omyTaia
BCE KJIETKM HEpPBHOM CHUCTEMOI, 3aCTaBUB KIETKU pA3ACIUTHCA MO THILY
JBYXMAPTUMHON CUCTEMBI HA MBIIIECUYHbIEC U KOCTHBIEC.

N3BecTHO, 4TO cucTeEMa yIpaBiIEHUS 3aHsia Jydlline MecTa (CKphIBasCh MO
Yyeperom), caMa pas3zienuiach Ha JB€ NapTuu (JeBoe U MpaBoe nonywmapue). Mmes
MO/l PYKOM JOCTATOYHO CHUJIBHOE CPEJICTBO BO3JCHCTBUS, CHUCTEMa YyIpaBICHUs
3aCTaBIsIE€T BCE KJIETKU MOJUUHATHCS MyTEM OMUEBAHUS UX DIEKTPUUECKUM TOKOM.
CoBepIlIeHCTBYSACh, CHCTEMa YIpaBICHUS OOpa3oBajia MO YEPErnoM MOIIHbBIN
OIOpOKpaTUYECKUH ammapar, oJIeThli B cepyto yHU(opMy.



B 6opb0e 3a CBOE cyliecTBOBaHUE CHCTEMa YIPaBICHUS CO3/1ajia MOIIHBIN

OOOpOHUTENBHBI  pyOeX, TOKPHIB  BHEUIHIOIO

MMOBEPXHOCTh T'YCTOM CEThIO TPAHIIEH W OKOMH —

TaK Ha3bIBa€Mble W3BWINHBI (YCTaHOBJIECHO,

YyTO 4YeM OOJIbllle WU3BUJIWH, TEM YEJIOBEK

yMHEE, 4YTO TMPUMEPHO COOTBETCTBYET

BOCHHOW TEPMHUHOJOTMM — YeM Ha

MECTHOCTH OOJIbIIIE OBPAaroB, T€M JIy4lle
NEeWCTBUSI KOHHUIIBI).

Co BpeMeHeM OHM (M3BUJIMHBI) CTAJIH

HE HYKHBI, Pa3B€ TOJIBKO KaK MY3EHHBIN

AKCIIOHAT, U JJI1 XOPOILIO OPraHU30BaHHOTO

MO3ra HET CMBbICIa COJEepXkarh B pabdoueM

COCTOSIHUM OoJiee OAHOW TpaHIIen (U3BUIUHBI).
Kpome Toro, B 3Tu TpaHilien MOXXHO CBAJIMBaTh HEHY>KHYIO WUH(POPMAIIUIO, TOTNA
MPUXOAUTCS BOCCTAHABIMBATH 3a0polieHHbIe OKOMbl. C MOsBIEHUEM MaTe(pOHHBIX
MJIACTUHOK BO3HUKJIO TOJIO3PEHUE, YTO MO3T UCIOIb30BAJ MPUHIIUI 3aMUCH HA 3TU
MJJACTUHKY U TBITAJICS BHIBE3TH 3aJI€KABIIUECS B TPAHILIESIX OTXO/bI HH(pOpMaLIUH.

Hayxka goka3plBaeT mojb3y TMMHACTHKU, HO HE MpUIUIA €ll€ K BBIBOAY, YTO
YMCTBEHHasi TUMHACTHKa nyuiiie ¢pusndeckoi. Ha npumepe Mo3ra MOKHO CKa3arhb,
YTO YeM KJIeTKa OOJIbIIIE TyMaeT, TeM OHa OoJiee cTpoiiHas. KneTku Mo3ra, B oinuue
OT TYIBIX PA0OYUX KJIETOK, HE TOJICTECIOT U HE XYJCIOT, TO €CTh BCErJa HaXOsATCs B
dbopme. MOXKHO «HAKa4yaThy MBIIIIBI, HO HEb3sl «HaKadarh» Mo3r. dusnueckue
YIpa)XHEHUSI MO3Ty MPOTUBOIOKA3aHBI.

Kak v mpu opraHuzanuu Aa4yHOTO XO35IMCTBA, CUCTEMY BBIBOJA IIIaKa
pacronararoT MOJaJibllie OT JKWJIbS, HO IIEHHbIE OTXOAbl — TOOIMKE.
[To criekTpanibHOMY aHANU3Yy cepa B ylax 0ju3Ka K 6enoi HedTu, KoTopast sIBIsIeTCS
IIEHHBIM ChIpbeM. MO3T palMOHAIBHO PACHOJIOKWI CTPYKTYPY paclpeieiacHus
MPOJIYKTOB MUTAHUSI, PACTIONIOXKHUB MOONIIKE K cede POT M HOC, U CaMO€ BKYCHOE
CHauaja JIETyCTHUPYETCsl MO3TOM, a OOIIOJIaHHbIE OCTATKH CBAJIMBAIOTCS B XKEIY/IOK,
IJie BCE MOCTPOCHO MO TUITY «oOienuta». EcTh BeIpakeHue: «TaeT BO PTy» — 3TO
IIPOCTO HE JOXOJIUT A0 OOILIENHUTA.

Hocranbrust no ApeBHUM ManopoOTHUKOBBIM Yalio0aM IMpHUBENia K CO3IaHUI0
MCKYCCTBEHHBIX HACaXJEHUU, paccaja KOTOPBIX NepeAacTcs W AMUTETUaIbHBIM
kietkaM. [IpaBaa, oTienbHbIE CTPYKTYPBI MO3Ta Pa3BUBATIUCH B YCIOBUSAX MYCTHIHH,
rie He ObUIO pPAacTUTEIBHOCTH, TOATOMY B MECTaX UX PaCIOIOKEHUS
HUCKYCCTBEHHbBIE HACAXKJEHHS (BOJIOCHI) OTCYTCTBYIOT, TaK KaK HET CMbICIa
COJEpP)KaTh JOPOTOCTOSAILIME CaXEHIbl, TpeOylole CIEeHHAIbHOIO yXOja:
nocTosiHHOE MBIThE ¢ ucnoib3oBanueM VOSH & GO («beryias Boib), 3aBUBKH,
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MOKPAaCKU, BBIPABHUBAHHWS MU T.J. B 3aBUCUMOCTH OT TOro, € H3HAYaJIbHO
dbopMupoBaIUCh KJIETKM MO3Ta — B JApPEMydeM [anoOpOTHUKOBOM JIECy WIIU
B IyCThIHE, U CYIIIECTBYIOT BBIPAXXEHUS: «PBaTh BOJIOCHI HA TOJOBE» U «IOCHINAThH
MerioM rojioBy». [lo CMBICTYy OHU OJUMHAKOBBI M BBIPAKAIOT OAWH H3 BUJIOB
3a0aCTOBKH pabovYMX KIIETOK.

N3BecTHO, YTO OCHOBOM MBICIUTEIBHOTO MpOIEcca SIBIASETCS TPaBUTAIUS.
[Tpumep — si6moxo0 HptoToHa. MO3T HE BBIIEPKUBAET CAMOCTOSTEIHHOTO MOJIETA B
YCJIOBUSIX TpaBUTAIIMU — MPHU MAJEHUU MO3Ta C BBICOTHI aaxke 10 MeTpoB OH
pa3o0bETCH, B TO K€ BpeMsi pabouune KJIETKU MOANPHITHYT Ha HOTax. B To e BpeMs
oOpaTHoOe JIeHiCTBUE, BHIPAKEHHOE B MAJIEHUU HA TOJIOBY MOCTOPOHHUX MPEAMETOB,
HarpuMep sI0JI0Ka, HE BBI3BIBAET KAKUX-THOO (PYHKIMOHATBHBIX PACCTPONCTB
MO3ra, a CIIOCOOCTBYET YIYUIICHUIO MBICIUTEIBHOIO MpoIecca, B TO BpeMs Kak

NaJieHUe TOCTOPOHHUX MPEIMETOB Ha paboure KIETKH
BBI3BIBAET TpPaBMbl, IMEPEIOMBbI, M COCTOSHUE

pabounx KIETOK pe3ko yxyamaercs. Iloaromy
naxe B QyTtOone CTpeMsTCs JIOBUTh MY
roJIOBO, @ He HOramu (YTOOBI HE MOBPEIUTH
HOTH). 3aMEUeHO, YTO MPU HAXOXKIECHUH B
TyasieTe (Ipu BBIBOJE IIJIaKa U3 KUIICYHUKA)
NpOSIBIISIETCS MHTEpec K uTeHuto. Hwudero
0COOEHHOTO 3/1eCh HET — M3MEHEHHue O0IIei
TPAaBUTALMOHHOM COCTABJISIONIEH MPUBOJIUT K
AKTUBHM3ALMU MBICIIUTEIBLHOTO MPOLECCA.
YuuteiBasg pojdb XUMHYECKUX PEaKIUil Mpu
CO3IaHMM CHUCTEMBI YIIpaBJIE€HUsS, COOCTBEHHO, cama
CUCTEMA 3aJyMbIBAE€TCS HaJ MpOOIEMOIl aBTOMAaTH3alMU BceX (DyHKUMHA ITyTeM
3aMEHbl pa3AyBUIErOCs INTaTa Ha TPAH3UCTOPHBIA aHAJIOT (MCKYCCTBEHHBIN
uHTemekt). Kak u Bce HapoaHble W30paHHUKH, CUCTEMa YHOpaBieHUs 0c000
HIENEeTUNIbHA K MPUBWIETUSIM - OT MUTaHUs A0 cpeabl ooutanusa. Eciau psanoByto
KJIETKY, HalmpHMep, BIOJHE YCTPAaWBAaeT IPABOBPALIAIOIINNA caxap, TO CHCTEMY
yIpaBJIeHUs OT HEro TOMHUT. Eciiu TpyXKeHUKa KOCTHU BIOJIHE YCTPaMWBAET JII00O0OE
arMoc(epHOE JaBJIIEHHE, U JaK€ €ro MIHOBEHHbIE HW3MEHEHHS B ILHPOKOM
auarna3oHe, TO HIENEeTHIbHAs CUCTEMa YIPaBICHUS HEMENJIEHHO 3aKpbIBAET BCE
OKHa U JIBEpH, 3aKynopuBas cama ceds. Co BpeMEHEM CTaJIO HE BBITOIHO YIIPABISATh
U3 OJIHOTO LEHTpa, MO3TOMY OBUIM CO3[aHbl MECTHBIE OPraHbl CaMOYIIPABICHUS —
CIIMHHOW MO3T, C Nepeaayell eMmy ABUTaTeNbHBIX (QyHKIUN. HexoTopsle Ouonoru
CUMUTAIOT, YTO CHayana C(OPMHUPOBAJICS CIOMHHOW MO3L, HO 34€Ch YMECTHO
HallOMHUTb, YTO MO3r MOIWIET HE IO TOMY IIYyTH, KOTOPBIM HCIOIB3YyETCA B
HE pa3yMHOM >XM3HM — mojoOpath Bc€ mon cebs. Tak, Hampumep, Ouosnoram
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M3BECTHO, YTO OJIHOKJIETOYHBbIE TMPEKPACHO IMepepadaThiBalOT KUPBI U
AMHHOKHCJIOTHI (koTOpBIE o CBOEH CTPYKTypeE BBIIIIE caMux
OJTHOKJIETOUHBIX ). MO3T BCE 3TO MPOUTHOPUPOBAI U CO3AAJT IPEATPUSITUS JIJIs1 TAKUX
nepepaboTOK, HE BMENIMBAACh B MPOU3BOJCTBEHHBIN Mpoiecc. KoHeuHO, meyeHsb,
MOYKH, KEITUYHBIC MPOTOKHU, KETUHBIM MYy3bIPh U MP. BHIIOIHSIOT T€ K€ (QYHKIINH,
YTO U OJJHOKJIETOYHBIE, 3aTO MO3T B 3TOM IPOLIECCE HE YUACTBYET.
Pazymeercsi, MO3r — 3TO caMble YMHBIE KJIETKH, TOATOMY JJISI OCTAIBHBIX

KJIETOK JIOCTaTOYHO MCIIOJIb30BAaHUE JBOMYHOIO KOJIA THUIIA «CEHO-COJIOMay.
[To ananmoruu, TpaH3UCTOPHBIN aHAJIOT MO3Tra JIOJKEH paboTaTh MO 3TOM Ke CXeMe:
bit-nobit, 4To B mepeBojae oO3HaYaeT «OUTh-HE OWUTH», TO €CTh, HAOIIOAAETCS
MPEEMCTBEHHOCTh M B YIpaBlieHHH. Tak Kak KOHIIENTyallbHasi 0a3a COBPEMEHHOU
(bu3uKM mocTpoeHa Ha Moziesiu atToMa bopa, 1 BCE, YTO Mbl BUIUM, MOXKHO TOIIYTIATh
pyKamMu, MO3T  CTPEMUTCS  HAXOAUTHCS B  COCTOSAHUH, JAIEKOM  OT
miasmMel. HamoMHUMM, 4TO MarepuaibHOE TEJIO — 3TO OCHOBA, W CIEAYIOLIUN
MepexoiHblid  mporecc (0COOEHHO KOHEUHBIM — Tula3Ma) SIBISETCS MEHee
MPUBJIEKATEIbHBIM, TO €CTh BCE, UTO M3BECTHO 00 OKpyxaroiiem mupe: Teépooe
MamepuanvHoe — meno -> Heuokoe ->  2a3z000pasHoe -> niaaimda.  ATOMHBIE
CTPYKTYpBI, €CTECTBEHHO, HIIyT B TBEPAOM Te€lE€, [ YEro CO34ar0T
cuHXpodazoTpoHbl, Koyutaiaepel. Ho ectb u apyras Ttouka 3penHus — Cmpoz2o
OP2AHU306AHHAA NAA3MA -> MaAmMepuanbHovle cCmpyKmypol (meépooe, xHcuokoe,
2azoobpasznoe). ATOMHBIE CTPYKTYpbl HEOOXOIUMO paccMaTpuUBaTh TOJIBKO B
BEpXHUX OKTaBax TIuia3Mbl. KoHeuHO, [J1si Mo3ra MPearouTUTENIbHO Oolee
cTabuiabHasi OCHOBA, TO €CTh MOOJMXKE K TBEpPAOMY MarepuaibHoMy. CocTosiHuE
IUIa3MBbl, TAE, COTacHo JlaHmay, MarHUTHBIM UMITYJIbC ONEPEKACT IEKTPUUECKUN
3apsij, IJ1s MO3ra He MMPUEMIIEMO, TaK KaK He KeM OyIeT yNpaBIisiTh.

3aMeHa CHUCTEMbl YIIPaBIEHUS HE MPUBOJUT K KAKUM-IUOO CEPbE3HBIM
WU3MEHEHUSIM, TI03TOMY, U3MEPUB (C MOMOIIBIO BOIBTMETPA) HAMPSIKEHUSI U TOKU B
HEWpOHAX, MOXHO CcMeJIo  mojgoOpaTh  Jy4lIMA  aHAJOI,  IPOBECTU
KJIOHHpOBaHue. Mo3r HUKOTJa He O0JIEeT, MOTOMY YTO OH YMHBIU. BoneroT Toibko
pabouue knetku. Ecnu u ciydaroTest y Mo3ra JIErKoe HeJJIOMOTaHUE B BUJIE€ TOJIOBHOM
0071, TO OHO CHUMAETCS IMMYTEM HCIIOIB30BaHUS IPOCTHIX TAOJETOK TUIIA ACIIUPHUHA.
B 10 ke Bpemsi miisi nedeHus: paboyux KJIETOK pa3padoTaHO U M3TOTABIMBAOTCS
MWJIJIMOHBl HAWMEHOBAaHUM JIeKapcTB. Mo3r, Hampumep, HE MOXKET 3a00JeTh
BeHepuueckum 3adoneBanneM win CIIMJIOM, Tak kak (cormacHO OMOJOTHH) ATO
7eno pabouynx KIETOK — TEPEThCSs O MOCTOPOHHHE MpeAMEThl. MO3I, KOHEYHO,
HE y4acCTBYeT HU B MOJIOBOM aKTe€, HU B pocTe Iuiofa (y >KEHIIMH), BCE ATO —
pe3yabTaThl XUMUYECKUX PEAKIIUN U TPEHUS JPYT O APYra SMUTEIUAIBHBIX KIETOK
(coriacHO COBPEMEHHOM OMOJIOrHH). AHAJIOTUYHO, C TIOMOIIBIO MAJIKUA U KPEMHs
JIPEBHUE MPEIKHU T00BIBATIN OTOHb. 3/1€Ch U TPEHUE, U XUMUYECKasi peaKI[usl.



Jns mpociymuBaHusS MY3bIKM K MO3TY TMpHUJIEIaHbl YIIU, KOTOpbIE U
SBJISIIOTCSI UICTOYHUKOM Bceil Hu3koyacToTHOUW uHpopmaruu. Co BpeMeHEM MO3T
co3fan (U3 OTXOJOB CaMHX SIUTEIHAIBHBIX KIIETOK) Pa3BEAbIBATECIIBHYIO CIIYXKOY
U IpuéMO-TiepeJarouii EeHTp [JIsl CBA3M C PE3UJICHTaMHU, TaK Ha3bIBa€MbIU
MO3KE€YOK, CHAOXKAIOUIUNA MO3T BCEMHU MOCIETHUMHU HOBOCTSIMUA U PEKJIaMaMHU.

Cawmpble 1IeHHbIE OpTaHbl UMEIOT AyOub (Ti1a3a, yIu, pyKd, HOTH ), MaJIOI[EHHbIE
nyOnsi He UMEIOT (HOC, POT, NeHuc). OTHOCUTENBHO MAaJIOIEHHBIX OPraHOB HayKa
MMEEeT MHEHHUE, YTO OHM HMHOTAa pabdoTaloT CaMOCTOSITEIbHO, BBI3bIBAsS MOTOM
HEYJOBOJIbCTBUE MO3Ta MOCIIEICTBUSIMU.

Oco00 1EHHBIA MO3T MOpH JOCTHXKEHUHM COBEPIIEHCTBA MOKPHIBAECTCS
M3BECTKOBBIM PACTBOPOM U XPAHUTCS Kak 3TajoH. st mydiiiei CoxpaHHOCTH 0C000
LIEHHbIE KJIETKU TPAHCMYTHUPYIOTCS B YTOJIb.

Uro6er Kocmoc He HaHEC Bpea MO3Ty, OH OKpyxkeH cdepoit XabOOina,
MPOHUKHYTh BHYTpb 3TOoM cdepsl Kocmocy nHe nano. EcrectBenno, Kocmoc
HE MOXKET 3HaTh, YTO TBOpPUTCA BHYTpH cdepnbl Xabbna. Kak u Bce MarepuanbHbie
Tena, BHYTpu cdepsl Xa0bma, MO3r TMOABEPKEH KOJJIANCy, TO €CTh
cxatuio. B meauinubue ecTh pa3HOBUAHOCTH 3TOTO MpoIlecca: KIMMAaKC, CEICHUC,
mu3odpenus (pazaeneHue mosra), mapanoiis. Kak u Bce HopMalibHbIe 3aMKHYTbhIE
CUCTEMBI YIIPaBIICHUS], MO3T B COCTOSTHUU paccMaTpuBaTh cam ceOs (Iv1asza), CIyiiaTh
MY3bIKY, HUCIOJHSEMYIO pPSJIOM KIETOK Mo3ra (yliu), a TakKe MPOU3BOJUTH
KOCMETHYECKHI U KalUTAJIbHBIM PEMOHT (XUpYprudyeckue ornepanuu). Boiciuimm
JIOCTUKEHUEM MO3ra SIBISIETCS MBICIUTENbHBIA MPOLIECC, KOTJa MaTepualibHbIC
Tena, JBUTasCh Ha BCTPEUHBIX Kypcax, oOOMeHuBawTCi uUHMOpManuen
(cM. OpOYHOBCKOE JIBUKEHUE).

JlokazaHo (cMOTpu OMOJIOTHIO), YTO HEKOTOPOE BpeMs pabodyre KIETKH MOTYT
o0xonuThecss U 0e3 mo3ra. ITOT (EHOMEH OCOOEHHO MPOSBIISIETCA MPU OOJIBIIIOM
CKOTUICHUU WHJMBHUAYYMOB, paHEe MMEBIIUX MO3T (M CBOMCTBO UCIIOJIB30BATh €r0
JUTSL MBICTTUTENIBHBIX MPOIECCOB).

Crpykrypa Mo3ra (CMOTpHU OHMOJIOTHIO) JOCTATOYHO TPOCTA. AHAIOTOM MOXKET
CIY)KUTh CTPYKTypa OpraHu3Ma, HalpuMep TUTpa, JCTalbHO TOKa3aHHAas B
kuHopunbMe «llonocarsiii pelic» apeccupoBiukoM. Kaxaas BblfeneHHas 4acThb
MpEACTaBIsieT HECOMHEHHBIM WHTEpec Uil ToBapa, MO3TOMY AaHAJOTUYHOE
MpeACTaBIeHUE O MO3Te (OMOIOTHS, MEIUIIMHA) 3ACTABIISIET PUUTH K MBICIIH O TOM,
YTO HE TOJBKO OPTaHU3M UYeJIOBEeKa, HO U MO3T pacCMOTPEHbI COBPEMEHHOMN HayKOU
TOJIKO C TOYKHM 3peHHsi noBapa. Eciu mosicHeHHs] PEeCCUPOBIIMKA O TOM, YTO
y TUTPA €CTh BBIMSI, BBI3BIBAET CMEX, TO OOBSICHEHUS OMOJIOTOB O TOM, YTO CEPOE
BEILIECTBO B UEPEIHON KOPOOKE YEIOBEKa U €CTh MO3T, CMeX HE BbI3bIBaeT. OTcrONa
CIIEZIyET, UYTO OCHOBbI COBPEMEHHBIX SHAHUL O MO32€ 3AN0NACEHbL N1000e0aMU, U dMu
OCHOBbI npuemaIemMvl 08 8Ce20 YUBUIUZ0BAHHO20 Yenogedecmed. C TOUKU 3pEHUS
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JO0e/la He BCAKUN MO3T BKYCHBIM — JIEITUKATECOM CUYHUTAETCS MO3T MOJOIOTO
Oaparka.

CoBepIICHCTBO MO3ra B HACTOAIIEE BPEMS 3aKIIOYACTCS B TOM, YTO YKe
HU OJTHA U3 pabOYnX KJIETOK HE MOXET YIPEKHYTh MO3T B TOM, YTO OH Pa3BUBACTCS
B HEIPaBHJIBHOM HAIpaBJICHUH, a MHEHHE OOJBITMHCTBA, KaK M3BECTHO, BCEIJIa
BEPHO.

PesynbraToM pa3BUTHS MO3Ta SBISIOTCS BCE MPOIIECCHI, TMPOUCXOIAIINE HA
3emie, BKmMO4as W (OpMHpOBAHHME TIOTONBI, XOTS MO3T caM 00 3ToM
He JoragpiBaeTcs. JJOCTUTHYB COBEpIICHCTBA, MO3T YK€ B COCTOSHUM 3aTNISTHYTh
3a npenensl chepbl Xadbia u paccMarpuBarh ocTaiabHOM KocMoc kak cdepy cBoux
WHTEpeCOB. B TO e Bpems, BCTPETHB Ha CBOEM IIyTH aHAJOTHYHBIC
MPOTOTIPOTOHHBIE 00pPa30BaHUs, B CHIIY CBOETO COBEPIICHCTBA, MO3T B COCTOSTHUU
chopMHpOBaTh JOTMOTHUTEIBHYIO CHUCTEMY YIPABICHUS, TOAKIIOYAB HOBYIO
CucreMmy K IUBIJIM30BAaHHOMY MUDY.

2. He Hay4yHasi TOYKA 3peHUsI HA MO3L.

Mo3ra B HamieMm TMpeICTaBICHUH, WJIA BOOOPAKCHHWH, WJIH OCS3aHHM,
HE CYIECTByeT. MBI HE MOXKEM pPacCMOTPETh
MO3T TIOF, MHUKPOCKOIIOM, pa3pe3arb €ero
cKanbiieneM. Mbl BoOOIIIe HE 3HAaeM, YTO TaKoe
mo3r. [lombrTaemcss  pa3oOpaTbCs B 3TOM
dbeHoMeHe, UCToNb3ysd OOBEKTHBHBIC TAaHHBIC,
WUHYTO CTPYKTYpYy 3HAHHH U UHYIO
WHCTPYMEHTaNbHYI0 0a3zy. OTmeTum, d9TO
WHCTPYMCHTaJIbHass 0asza, MOCTPOCHHAas Ha
JOMAUHON TpaMoOTe 37eCh, HE TOAXOIUT
(ocHOBa COBpPEMEHHOW (PU3HKU — JIOIIAUHAS
cwia). PaccMoTpuM He TONBKO MO3T, HO H
uHPOpPMAIIMOHHOE ToJie, 0e3 KOTOPOro MO3T
CYIIIECTBOBATh HE MOXKET.
I[Ipu paccmoTpeHum  ¢GeHOMEHa  Mo3ra

TOPCUOHBI U UHPOPMAIIMOHHBI HE MOTYT OBITh
paccMOTpEHBI B Ka4eCTBE JoKa3zarelbcTBa. He cyliecTByeT TEXHUUECKUX CPEICTB
JUIsl aHanu3a paboThl MO3ra — MOXHO TOJIBKO aHalM3UpPOBaTh MOCIEACTBHS (Ha
MPOTOHHOM, WJIM Ha OWOJOTUYECKOM YypoBHE). MI3MeHeHUsT OHOJIOrMYeCKUX
CTPYKTYp €elI€ HEe 03HAYal0T U3MEHEHUSI CTPYKTYp MO3ra, a YKa3bIBalOT Ha CBOICTBA
MO3ra OrpaxkJaTh ce0si OT HeOIArONPUSATHBIX YCIOBUM MyTEM U3MEHEHHS CBOMNCTB
BBICOKOYACTOTHOM JIMM(HI.

Bcest undopmanust o CTpykTypax U CBOMCTBAaX >KUBBIX KJIETOK COIEPIKHUTCS



B mo3re, a He B JIHK (B IHK — HexoTopbie Henonnbie konun). Kpome toro, camu
JIHK — 510 cBO€ro posa «koHBeWep», Ha KOTOPOM ITPOU3BOAUTCS COOpKA U3JIETUN.
Nudopmanus 3amokeHa B H3ACIUSAX, HAMpPUMEpP, MOCIe COOPKH aBTOMOOWIIb
3ampaBisilOT OCH3WHOM, M OH TOTOB K TNEPEABMIKEHHUIO, HO HHUKTO HE Oyner
3ampaBisiTh OCH3MHOM caM KOHBeWep, HO OMOJOTH YIOPHO HWINYT MPUUYUHY,
10 KOTOPOM «KOHBEWep» HE JBUraeTcs, U He oOpallaloT BHUMAHUSI HA TO, KaKue
KOMIUIEKTYIOIIUE TOCTyHarT i cOopku. WX Henb3s yBUIAETh HUKAKUMHU
COBPEMEHHBIMH TEXHUUYECKUMU CpeACTBAMU. MO3Tr — CIOKHEHUITNN KOMIIEKC, €ro
HEeNb3sl co3/1aTh W3 MbUIM. Mo3r — pe3yabTaT MHOTOMWIJIMOHHOM padoThl 1O
dbopmupoBaHu0 OMOCTPYKTYpHI (uenmoBeka). M1 KOHEYHO, MO3r HE MOXET ObITh
chopmupoBan caMm mo cebe W3 TMBUIM C HCIOJb30BAHHUEM XHUMHUYECKHUX
peakiuii. Mo3r — OJHOBPEMEHHO CBSI3AHHOE COCTOSIHUE TPEX MPOCTPAHCTB:
HEUTPUHHOTO (BBICILIEE), AHTUHEUTPOHHOTO ¥ MPOTOHHOTO, MJIK HOHHOTO.

AHTHUHEHTPOHHOE MPOCTPAHCTBO 00Opa3zyeT JuMdy, BOKPYT KOTOpOU
dbopmupyercsi MyTEM CHUXKEHUS MOTEHIMAIOB MCXOJIHBIX 4YacTOT MPOTOHHOE
MOHHOE TIPOCTPAHCTBO. DTO MPOTOHHOE MPOCTPAHCTBO HAJEISAETCS CBOMCTBAMU
COOCTBEHHOI'O KOHTPOJISI M BOCHPUSITHUS OKPY>KAIOIIEH Cpe/ibl, TO €CTh BOCIPUSITHE
MpOCTpaHCTBO-BpeMsi. OMHAKO 3TO — HUBIIHMK YpOBEeHb BocHpusatus. VIMeHHO OH
MIPUHSAT 3a 3TAJIOH HAYKOM.

B MPOTOHHOM MPOCTPAHCTBE pabortaet BCsI COBpEMEHHas
MenuunHa. He cymecTByer cnocoOOB mepexoia WM yOpaBiI€HUS U3 HU3IIETO
MPOCTPAHCTBA APYTUM MPOCTPAHCTBOM, MPH MOMBITKE U3MEHUTH COCTOSIHUE KUBOU
KJIETKU IPOUCXOIUT MPOCTOE OTKIIOUEHUE CUCTEMBI YIIPaBIEHUS OT MO3Ta, U KUBas
KJIETKa CYIECTBYET POBHO CTOJbKO, HA CKOJIBKO pPacxXoIyeTcs MOTEHIHA
MarHUTHOTO HMITyJibca caMoi kieTkd. He Hamo 3a0biBaTh, 4TO 11000 KUBOMU
OpraHu3M MOKET CYIECTBOBaTh TOJbKO B HH(GOPMAIMOHHOM IOJE€, BHE MO
OpraHu3M  pacxolyeT O€3BO3BpaTHO 3amachl MOTEHIMAJIOB  MPOTOHHOIO
npoctpancTBa. OKOHYaHWE 3amacoB MPUBOIUT K Pa3ACIICHUI0 MPOCTPAHCTB, U
HMOHHAs CTPYKTypa IpeBpamiacTcs B OOBIYHYI0 HHEPIUOHHYIO MaccCy, B MECOK.

He Oymem Ttaxke 3a0bIBaTh, YTO HM3MEPUTEIbHBIA KOMIUIEKC MOCTPOEH
Ha 3p€HUH, U COOTHOIIEHUE MPOCTPAHCTBO-BPEMSI OIPEACISIETCS TaKTOBBIM
MHTEPBAJIOM MarHUTHOTO UMNYJbca. MICKaxkeHHe 3TOr0 COOTHOIIEHUSI — HE TOJIBKO
3a00J€BaHNe, HO U PE3YJIbTAT «TEXHUYECKOTO MPOrpecca», U U3MEHEHUE YCIOBUU
cylliecTBOBaHUs Mo3ra B Tekyieid Hoocdepe.

B mnocnennue roabl Hayka TMOTPSCAET YEJIOBEYECTBO OTKPBITUSIMHU, U
c uH(opmManue Mo 3TUM OTKPBITUSIM YK€ JAOMOXO3SIMKH TpeOyIOT MNPUBECTU
B COOTBETCTBUE CBOU 3a00JI€BaHMS C HOBBIMU JOCTUKEHUSIMU HAYKH.

OT0 W KJIOHUPOBAHWE, M TMOJYyUYEHHE KOJAOB TIE€HOMa YeJIOBeKa, W T. II.
VYBaxkaembie nomoxo3siiiku! He Bce, uro HamucaHo Ha 3a00pe, JIEKUT 3a HUM.
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B nomamnux ycnoBusx Bel MOXeETe MPOBECTU AJOCTATOYHO IIPOCTON IKCIIEPUMEHT.
Bo3pMuTe Marpail U monsiTaiiTech €ro (He pa3ziesisisi Ha YacTH) 3aluXaTh B TyaJleT
(MOXHO MOAYIIKY B CIMBHOE OTBEPCTHE PAKOBUHBI HA KyxHe). [Ipu 3TOoM naBieHue
Ha Matpall (MOAYIIKY) HE JOJKHO MPEBBIIATh JIETKOTO KacaHUsI.

Ecnu onbIT ynactcesi, MoxkeTe CaIyliaTh 0 JOCTHKEHUSIX HAYKH U JaJIblIIe.
[TosicHUM 711 cCIEMaNMCTOB: TOMY4YUB aHAJIN3 KPOBH, Bl 3amedaeTe mpuUCyTCTBUE
SPUTPOLIUTOB (IUCK aAuameTpoM 7-9 wmukpon). Ho y uyenoBeka Oonee 90%
KPOBEHOCHBIX COCYIOB MMeIT auamerp 1 mukpon. Ilpu 3tom cepaue cosnaer
nasnenue 44 mm pt. cronba. JlocTtaTouHO yBakaeMble CBETHJIA HAyKHW COOOMIAIOT
Ha MOCTABJICHHBIN BOMPOC (KaK SPUTPOIUT MOMAAAET U JABUTAETCA B KPOBEHOCHOM
COCyZI€), UTO OH MPOCTO BBITATUBAETCS (IIOJ MHUKPOCKOIIOM OH MEHATH (HOpMy
HE X0YeT).

3a mATHCOT JIET CYLIECTBOBAHUS MEAUIIMHBI HUKTO HE 00paTH BHUMAHUS Ha
ATU MEJOYH, MOTOMY MOXXHO €O0O0IIaTh O OonblIMX MoOenax Haja pa3ymMoM, HE
npujaBas 3HaY€HUs MejaodyaM. MOXHO TMPUBECTH COTHU MOJOOHBIX MPUMEPOB,
0COOEHHO M3 00JacTH MEIULMHBI. M3BECTHO, YTO B MEIUIMHE HCHOIb3yEeTCS
MaTeMaTvKa, HO B OCHOBHOM — cTaTucTtuuyeckas. K OCHOBHBIM CBOICTBaM MO3ra
clelyeT OTHECTU HCIOIb30BAHME HEKOTOPBIX 3aMeyaTelIbHbIX YHUCET — 30JI0TOe
cedeHue, ynucio 54, a Takxke uncio 12.

OTHOCUTENBHO yncia 54 MOXKHO IPUBECTH HECKOJIBKO MPUMEPOB, 3TO:

— 30JI0TO€ CEYEHHE MaTeMAaTUUeCKOU (PYyHKIIUU CUHYCA;
— 30JI0TO€ CEYEHUE CUCTEMbI CUMMETPUH;
— YUCJIO aKTUBHBIX AIIEKTPUUECKUX 3apsI0B B aTOME IpH OeTa-pacmnaje;
— JUJIMHA TyaJleTHOM OyMaru;
— YUCJIO MECT B IJIALIKAPTHOM KEJIE3HOJOPOKHOM BaroHe;
— YUCJIO CBOJHBIX IMOJIKOB, YYaCTBYIOIIHMX B mapaje Ha KpacHoll miomaau u Tak
nainee.

MOo>KHO MPUBECTU OTPOMHOE YUCIIO TPUMEPOB UCTIOIb30BaHUA uKcia 12, HO
MIPU OCTPOEHUU OMOJIOTHYECKUX CTPYKTYP, U OCOOEHHO BHICOKOYACTOTHOU TUM(DBI
ATHU YHUCJa UTPAIOT 0COOYIO POJIb.

JIro0ast GMOJIOTUYECKU aKTUBHAS CTPYKTypa Pa3BUBAETCS HE IO HKCIIOHEHTE,
a 10 OKTaBe, MPU ATOM HCIOJIb3YETCs] CTEPEOMETPHS OKTABBHI.

OmnpezeneHsl HE TOJIBKO 3aBUCHMOCTH CYIIIECTBOBAHMS KUBOM KIIETKH, HO
Y KOHCTAHTHI, SBJISIIOIIMECS. OCHOBOM, WJIM TPEAENIOM HCHOJIb30BaHUS BHEIIHEH
cpensl kuBOW KieTkol. Uto Takoe okrasa? I[IpencraBuM BOJIHY, UMEIOLIYIO JBA
kosieOanus B cekyHay. CTeneHb 3TOro unciia u ecTh okTana. [IpenenbHoe cocTosiHue
910 — 54 okTaBa. OkraBa 54.375 — 310 ramMmMa-nu3inydeHue. 48 OKTaBa — COIHEYHBIN
CBET U TakK Jajee.

Cy1iecTByrolas Hayka IMEeT COOCTBEHHYIO CUCTEMY 3HAHUM, TOCTPOECHHYIO
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Ha atoMe bopa, Tabnuue Menneneesa, u Ha Ouosnoruu Buinm (tae narymka umeer
ITOJIKEITYOYHYIO JKEJIE3Y, TO €CTh B IEPUOJ MEKTy KBAKAHBEM OHA C YA0BOJIbCTBUEM
Ky€r camsamu). OaHa u3 koHcTaHT — KBA. D10 — He ka3yc AkaaeMuu HayK — 3TO
IIPOCTO OYEPENHAS] CTYNEHb JOCTUTHYTHIX 3HAHUM, CIEAYIOIIAs CTYyNEHb 3HAHUU
OyneT mpuHaJJekaTb Takke AKaJIeMUM HayK, a HE TEM aKaJeMHsM, KOTOpbIE
UCIIOJIB3YIOT pe3yJIbTaThl padOThl AKaJeMHUHM HAayK W BHOCAT B HayKy MycCOp
B BH/JI€ NH(OPMAIIMOHOB U TOPCUOHHBIX MOJei. Bce co3manHble 3a mocneaHue roasl
aKaJ€MUU HUCIOJIb3YIOT HE TOJBKO HAKOIUJIEHHBIM onbIT U 3HaHUs PAH, ObiBmine
CEKpETHBIE Marepuaibl l-e OTHENOB  pAa3NUYHBIX YUYPEXKIACHUW, HO U
Ne3UH(POPMUPYIOT OOIIECTBEHHOCTh, WCIIONb3Yys HEBEKECTBO M 0O€3rpaMOTHOCTH
CUCTEM YIPaBIICHUS OOLIECTBOM.

Aemop: PHTO (Pycckoe Hayuno-Texnuueckoe Obuecmeo)

Canxkm-Ilemepbype

21.03.2013 a.
30.01.2024 2.
@. 1. llIkpyones
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