‘K(\\//))

3uannsg ot Na_vana

Paxk mo A. XaTsi60By u «Cset/I» mo
H. /lesaimosy
(Pazpacuenue /lujieraHra oT HAyKH...)

Jhodu Oadice He noHumarOom, MO
Hughopmayua npedocmasasnemes He 011 mozo,
Umoosbt uM 3anacmucb <«<MYwWeéHkKou Uu
nepe)xcums anokaauncuc» u He 041 uyecmea,
umo y Hac eécé 6ydem 30opoeo u Ceemao. A
Auws 0aa mozo, wmobwvt 3ACTABHTD JIFOAEHA
JIYMATH, TBOPHUTH U ITOMOTATB!.. wmo, ¥
codxcaneHuro, nowmu 6e3noaesMo ...

« S BCerza CUNTAN, YTO HPeROoT-
BpameENe Tero-ENbyns nuoxoro
ABNKSTCHA NONOMNTEALHLIN KO
CBOSKNY ONPENENCHNIO N He Hym-
naerca B undn-nnbo onobpennn

NN PR3POIEOHENM..0

/IOBOJIBHO YacTO MOZKHO CJABINIAaTh, YTO «...K COXXKaJIEHUIO,
IIpakTUYecKu Bce Marepuaspl A.M. XaTbI00Ba CJI0KHO OCMBICIUTD JTaXKe
crenuagdcraM — aBTOp HCIOJIb3yeT UYpe3BbIYAHO  3allyTaHHYIO
TEPMUHOJIOTHIO, MHOTHE KJIacCUYeCcKue TOHATHSA HaJIeJIsIeT CBOUM



COOCTBEHHBIM, OJHOMY €My TIOHATHBIM CMBICJIOM, MECTaMU IHIIET
HECBA3HO, CyMOYpHO, MHOTO HU3JIMIIHUX 5MOLIMH u obpaszHocTH...» Ho
HY>KHO U IOJYepPKHYTb, YTO YK€ JOCTATOYHO MHOTHUE TOBOPAT U TO, UTO
«...T€M He MeHee, ero U/ley — HeNCCAKAaeMbIl HICTOUHUK JIJ1 Pa3MbIIILJIeHUH,
MHTEJUIEKTYaJIbHBIN KJIAJl, JOCTOMHBIA IIyOMHHOU pa3pabOTK, BHUKAHUS
Y IOHUMAaHHUA...»

MBsI cO CcBOell CTOPOHBI HNPEJANPUHUMAEM <II€PBYIO MONBITKY»
«IEePeJIOKUTh» CTaThio aBTOpa «Pak kak ¢opMa cylnecTBOBaHUA
KJIETKH» Ha 0oJiee MeHee MOHATHBIA U JOCTYITHBIN A3BIK IS TEX,
KTO, HECMOTPSA Ha TO, YTO IOHUMAIOT JJaJIeKO HE BCE, UTO XOTEJ CKa3aTh
aBTOpP, UHTYUTHUBHO OIIYIAIOT, YTO caMa HAes PAKOBOTO MeXaHW3Ma,
npeioxkeHHas A. XaTbI00BbIM, — FeHUAJIbHA. YBEPEHBI, YTO CO
BpEeMEHEM 3TH 3HAHUA OyAyT AOCTYNHbBI I IOHATHHBI, a MOKA... B
KOHIIE KaXK/IOU YaCTU JAKOTCA PA3bACHEHUA U3JI0KEHHOTO aBTOPOM
U Ha 5ToM (QOoHe NPUBOAUTCA U TIPOAOJKAETCA PpacckKas IMpo
IIporpammbl «CBeT/I» 1 UX pealbHOE B3AUMOAEHCTBHE U IIOMOIIb B
o3a0poBJIeHUuU YestioBeka.

PAK - 39TO COCTOAHUE KJIETKM B YC/JIOBUAX
OTCYTCTBUA CBA3U C MO3T'OM.

MO3I', kak BbICHIasl CHCTEMa OpraHuU3aluu 3apsfoB, HMeeT
OTIpeJIeJIEHHBIN KOPHUAOP MPAMOTO yIpaBjeHUs KJIeTKaMu 0oJiee HU3KHUX
yPOBHEU OpraHu3aluu OHOCTPYKTYPBI (Tena YenoBeka).
JJIEKTPOMAarHUTHBIN UMITYJIbC, BRIpabaThiBaeMbli (mochliaeMbiil) Mo3rom
U TOJydYaeMbld HM OOpaTHO Kak IIOATBEPXKJeHUEe, HMeeT CTPOro
[I0CJIE0BATEIIFHYIO OPTAaHU3AIUIO JJIS KaXK/I0U JKUBOU KJIETKU. VIMIyJibe
reHepupyetcsi Mo3rom u3 6a3oBoro psijia okTaB k-cTpyKTyp: 96, 72, 68, 66,
64, 62, 54, 48, 32, 28, 24, 21, 16. OKTaBHI 66, 68, 72 ONpPeIEIIAIT FT€eHOTUIL, U
Moa3r paboTaeTt TOJIBKO C OJHUM 3HaueHueM u3 Tpex. Kpome Toro, kaxkmaoe
3HaUE€HHE UMITYJIbCa MOKET ObITh PA3JI0KEHO IO MaTpuile 64x64, 4To
U OIpejiesiieT BCE MHOXKECTBO ero 3HayeHUU. VIMIyJibC JIOJKeH HUMeTh
OHPEI[E]IEHHBIIZ IIOTEHIIMAJI — ecim stor mnoreHmuan HMKE
OIIpe/IeJIEHHOTO CTaHAApPTHOrO 3HaueHus, TO MOJ3I' mnpousBogUT
KBAHTOBAHWE 3apssia cHadyasia 10 S5KBUBAJIEHTY TeMIIePaTypbl, 3aTeM —
1no ymiay ckoiabxeHuda. lIlpu  stom  ecomu  or  wiuerku  HET
INOATBEPXKJIEHUA (orkinuka), To kietka BOCITPUHUMAETCA,
KAK MEPTBA{A - s MO3I'A EE HE CYIIIECTBYET. Ilpezmen
KBAaHTOBAaHUSA II0 TeMIilepaType — /10 +43,6°C (¢ marom 0,2°C), mo yriy
CKOJIbKEHUsI — 710 21,5. JI1oOble KJIETKU Tejla B HOPMAaJIbHBIX YCJIOBUSX



nmoxHbI 0bITh moguuHeHbl UMEHHO 3TOMY pexumy pabotst MO3T'A.
OnmHako :KHMBasg KJIETKa OpPraHu30BaHa B  HEUTPOHHOM
IPOCTPAHCTBE, UTO HAKJIA/bIBAET DA/l OTPAHUYEHUN Ha €€ HOPMAaJIbHYIO
paborty. [loHATHE HEUTPOHHOT'O MPOCTPAHCTBA BBEJIEHO /IJIA 0003HAUEHUA
HeMaTepUaJIbHBIX CTPYKTYD WU HEMHEPIMOHHOU Macchl. MOXXHO Ha3BaTh
9TO «JYIION», HO JIETKOe 001auKo, IOAHUMAloIIleecs 1ocjie CMEPTH, — 5TO
TOXKE MaTepuaJibHasd Macca. 3Jech Ul IOHUMaHUA PEKOMEHIyeTCs
npounTtaTth TpyA H. JleBamoBa «IlocinemHee obpareHue Kk YemoBeuecTBy»

(r1. 2-3).

Muenue /Injieranra OT HAyKH...

B3zaumoseiictBue Mo3ra ¥ KJIETOK Tejla MOXKHO YIOJAOOUTH
B3aMMOZIEICTBUIO 0a3bl  paguoresnedoHA ¢ PpaAuoOTpPyOKoH. CBA3B
OCYIIIECTBJISIETCS II0 ONPEAEeJEHHOMY IIPOTOKOJY — B JIAaHHOM KOHTEKCTE
COBEPIIIEHHO HEBaXKHO, [0 KAKOMY. BasKHO JIMIIb TO, OIIO3HAETCs TPyOKa
(knerka) 6asoit (Mosrom) wiau HeT. B atom ciayuae ans Komiiekca
«CsBetrJI» BaxkHO ormpenenenre (mMog00Op, «3amycKk») WMEHHO Tex
[Iporpamm, KOTOpbIE TO3BOJISIOT «ITOAKIIOUNThCS» Kak K baze (Moary), Tak
U K TpyOKe (KJIETKe) JJI OCYIIECTBJIEHUS] «IIEPBUYHOTO KOHTPOJISA» U,
cobcrBeHHO, TpoBepku KAUECTBA (Hasmuyust) 3TON CBA3U.

BiaunsaHvie BHEITHEH cpeabl

V3meneHnune anpbes0, HapuMep, aTMoc(epHbIe SBJIEHUS: OXKIb,
CHeT, BeTep, 3acyxa M Ip., BJIEKYT 32 cOO0M Hellpe/icKa3yeMble NCKaXKeHUs
BJIEKTPUYECKUX M MATHUTHBIX IOTEHITUAJIOB M TPABUTAIMOHHBIX YaCTOT,
BBI3bIBAs COOTBETCTBYIOIIME W3MEHEHHs TeMIIepaTyphl KJIETOK U yIJia
CKOJIbJKEHUS.

BHemrHve pasgpakuTesi, HaIpuUMep, pajHamnus, XUMUKATHI,
reOMarHuTHeIi (GOH (IpU CMEHe MecTa IPOKUBAHUA), HPUBOMAT K
IIepPECTPOUKE YaCTOT U, KaK CJIEICTBUE, K UCKAXKEHUIO MOTEHIIUAJIOB YKUBOU
KIeTKH. Kak y rpaBUTAI{MOHHBIX TIOTEHITUAJIOB, TAK U Y 3JIEKTPHIECKUX, ECTh
ompezieJIEHHBbIE Tpezesibl. [Ipu BBIXOJIE 3a STH TpeAEesbl UCKAKAETCS
nHGOPMAITMOHHBIN 0OMEH B TeJIe.

Kak mpaBuio, 5TU UCKaKEHHUA IPUBOJAT K MOABJIEHUIO APYroro
THIIA KJIETKH U CBOPAYUBAaHUIO KOJA, 3AJIOKEHHOTO B KaXKJAO0U
KieTrke. [eHermyeckuil Koja TpaHchopMUpyeTcsi B JIIOOYI0 JPYTyIo
CTPYKTYPY, CIIOCOOHYIO CyIIECTBOBATh B YCJIOBHUAX CTAOUIBHOTO BHEIIHETO
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BO3/IENCTBUA. DTO €llé He OaKTepus, KOTOpas CaMOCTOSTEIbHO (Kak
Hapa3uT) UCIIOIb3YeT JIEKTPUUECKHE TOTEHI[UAIIBI JKUBOH KJIETKH, a cama
KJIETKA.

OpHako, y4uTBIBasg pas3HUIy B JTAJOHAX 3JIEKTPOMArHUTHOTO
HMMITyJIbCA B PA3HBIX ITPOCTPAHCTBAX, KUBasl KJIETKa UMeeT OoJiee MUPOKUHT
JINara30H CBOETO CYIECTBOBAHUA U He TpeOyeT CTPOTOro COrJIaCOBAHUA
aypbe/1o TI0 BpeMeHU U MPOCTPAHCTBY. A 3T0 3HAUHT, utTo MO3I' BRIHYK/IEH
[IO/ICTPAauBAThCA IO/, HOBYIO CTPYKTYPY B PAMKax CBOEro 3TajIOHa.

JIJ1s HeslomyIIeHUs JJAaBUHOOOPAa3HOTO 0O0pa30BaHUS MATOJIOTUIECKUX
kinetok, MO3I' dopMupyeTr MHTErpajJbHBINH KOPHJAOP — COIJIACHO
anpbeno MO3I'A, 50.000 KJETOK C U3MEHEHHBIM ajab0eno IOJIKHBI
BBIBOJIUTHCSI U3 00JIACTH €r0 KOHTPOJIS 3a COJTHEUHbIe CyTKH. To ecTh eciu
3a CyTKH OOpa3oBaJIMCh JIUIIb 10.000 KJIETOK, TO OHH HOPMAaJbHO
yAAJAIOTCA W3 00JIaCTU MO3TOBBIX CBSI3€M U He MojJsiekaT obpaboTke u
KOHTPOJIIO 3JIEKTPOMATHUTHBIM UMITYJIbcOM. HO 3TO TOJIBKO B TOM ciiydae,
€CJIM 9TH KJIETKH He MepellId B APYyryio (GpopMy CylieCTBOBAHUA —
OakTepHaJIbHYIO MU AaBTOHOMHYIO.

HpI/I BBIBOJI€ KJIETOK U3 061aCTH  MO3TOBOTO KOHTPOJIA, OHHU
«CHHUMAIOTCA C IOBOJIBCTBUA», OTMHUPAIOT XU BBIBOAATCA U3 OpraHu3Ma.

C Ipyro# CTOPOHBI, YHCJI0 HOBBIX KJIETOK C U3MEHEHHBIM aJIb0e/10
MO2KET IIPEBBICUTH 50.000, u Torga MO3I' mpou3BOAUT OTCEB — «MeHee
Bpe/IHbIE» KJIETKH OCTAIOTCA U MOJIy4aloT BPEMEHHYIO CBA3b ¢ MO3rom 1o
5JIEKTPOMAarHUTHOMY HMIIYJIbCY, @ OCTaJIbHBbIE «OTKJIHYAKTCA». OJHAKO
3eCh-TO M HAXOAUTCA «TpOSAHCKUI KOHBb» — OCTaBJI€HHbIE KJIETKU
CY?KAIOT KOPU/IOP BEIOPAKOBKH, 3aKPbIBasi KAHAJIBI, 10 KOTOPBIM 3TH KJIETKU
MOTYT OBITh yHHUTOXKeHbI. CyKeHHe Kopujopa ¢ 50.000 0 45.000
IIPUBOJINT K HEOTPAHWYEHHOMY POCTY KJIETOK, BPEMEHHO CBA3aHHBIX C
MO3I'0OM, kotopsble 1 Ha3BaHbl « PAK».

B pesysprate, MOJ3I BBIHYX/I€H IIepeCTPanBaTh CBOU MOTEHIINAJIBI U
BCIO CBOI0 CHCTEMY OpraHM3alUMU 3aps/0B 10/ HOBBIE KJIETOUHBIE
CTPYKTYpbBI, KOTOpblEe, €O CBO€M CTOPOHBI, MOTYT HHHUIUHPOBATH
«tectupoBanue» camoro MO3I'A. MOJ3I' — oqHOBPEMEHHO CBfI3aHHOE
COCTOSIHME TPE€X MPOCTPAHCTB — HEUTPUHHOro (BbIcHIEe),
AHTUHEUTPOHHOTO U MPOTOHHOIO, WX MOHHOTO, U 3TO HE HYXXHO
3a0bIBATh.

Muenue /Injieranra OT HAyKH...



Anp0eno ;KkUBOM KJIETKH MO3ra

(An1p0exo, Jaar. albus — Oesbril) — XxapaKkTepHCTHKA
oTpaxkareJibHOHM (pacceuBamOIeil) CIIOCOOHOCTH ITOBEPXHOCTH,
cBaA3aHHaA c¢ eé ¢dusnuyeckumu cporictBamu. MO3I' Yenoseka
SIBJIAETCS CJIOXKHBIM KOMILJIEKCOM, KOTOPBIN YIIPaBJIseT BCEMHU KJIEeTKAMU
Tesa YesoBeka. ATO yIIpaBJieHUe 3aKjaouaeTcsa B cMeHe pH 1 uaMeHeHUU
BJIEKTPUYECKOTO IOTeHInasa kiaeTku. M 37ech roBopurcs o6 aabOemo
JKUBOU KJIETKH, TO €CTh 0 BPEMEHH IPOXOKIEHUA PEeaKIUH U O
IPOCTPAHCTBE CYIIECTBOBAHUS KJIETKH B MOMEHT IIPOXOXK/IEHUS
peakIui.

[Tox BO3/IeliCTBHEM KAaKUX-TO BHEIIHUX, KaK IPABUJIO, BPEIOHOCHBIX,
dakTopoB (MexaHUUYecKass TpaBMa, OXKOT, OOJIydeHHe W IpP.) U3MEHSIOTCS
ompenesieHHble QyHIaMeHTaJIbHbIE CBOMCTBA KJIETOK Tejia, YTO BJIEUET 3a
co00¥ HCKaKeHNe B3auMOIelCcTBUs UX ¢ ['osoBHBIM Moarom. VI3MeHEHHBbIE
KJIETKHM, He COOTBETCTBYIOIIIME CTAaHAAPTY, paccMaTpuBaoTca Mo3rom
KaK [IaToJIOTUYeCcKHe U Mo/JIe:kaliue JUKBuaanuu. 3a cyrku MO3T
crioco0eH «CHATHh C JIOBOJIbCTBUsS» He 0OoJsiee 50.000 ITaTOJIOTUYECKHUX
KJIeTOK. KEcim ke KOJWYEeCTBO €IWHOBPEMEHHO 00pa30BaBIIUXCS
[IAaTOJIOTUYECKUX  KJIEeTOK  IpeBbINIaeT 3Ty  BEJUYHUHY, TO
BBIBPAKOBBIBAETCA 50.000 Haubosiee BpeHBIX (C TOUKH 3pEHUS
HECOOTBETCTBHUS CTAaHIAPTYy), a BCE OCTaJIbHbIe BPEMEHHO OCTAIOTCH M,
€CTeCTBeHHO, HuMeT cBA3b ¢ MO3I'OM. IIpucyrctBue (maxe
BPEMEHHOE) B TeJie KJIETOK, He COOTBETCTBYIOIIMX CTAaHAAPTY, MMPUBOJIUT K
CY2KEHUMIO xopumopa BeiOpakoBku. Ity 3azauy u «KOHTPOJIb» 3a
5TUM npouneccom u pemawT IIporpammber «CserJI», nesleHanpaBJIeHHO
«passépryTeie» TEHEPATOPOM B cootBerctBuu ¢ IIPOBEJEHHOI
«IUATHOCTUKOM» (obcimemoBanuem) Bcero Tena UYesmoBeka w
«COCTOSTHUEM» H «CHocoOHOocThiO» ero MO3T'A camMoCTOsTeNbHO
CIpaBUTCA C  «BBIABJIEHHONW  cutyamnueii», mnocie JITEPBOTIO
BK/IIOYEHUA Kommiekca «Cser/I» ITIOJIb3OBATEJ/IEM.

IIpumep. Bol crtbHO ob6ropesnu Ha cosHie. /o HACTYIIJIEHHUS 3TOTO
IIaTOT€HHOTI'O COOBITUSA y Bac B Tejle €3KeCyTOYHO O0Opa30BBIBAJIOCH,
Hanpumep, 10.000 IaTOJOTHYECKHUX KJIeTOK, Bce OHU 0JIaronoIydHO
yransauch w3 opranusdma. [locse oOropanuss y Bac IPaKTUYeCKHU
OJHOMOMEHTHO 00pa30BaJIOCH, CKakeM, 300.000
MaToJOTUYeCKNX KIeToK. 3a cyTku MO3I™ MmoxeT n30aBUTHCSA JIUIIH OT
50.000, a 250.000 U3MEHEHHBIX KJIETOK OCTaHeTcA B TeJe. JTO
IIPUBOJIUT K TOMY, UTO B cieaytonue cyTku MO3I™ MmoxkeT BBIOpaKOBaTh



CYII[ECTBEHHO MEHBIIIee YUCIIO KJIETOK, YeM CTaHAAPTHbIE 50.000/CyTKH —
HanpumMmep, 40.000/cyTKH. 3a BTOPbIE CYTKH BIOPAKOBBIBAETCA €1IE 40.000
KJIETOK, a 210.000+N (ZOmOJHUTESBHO OOpa3oBaBIIMeCsd IO JIPYTUM
MpUYNHAM) — OcCTaHeTcs. IIpu 3TOM KOPHIOpP BBIOPDAKOBKH eIlleé Oosiee
Cy?KaeTcst — CKaXkeM, /10 30.000/cyTtku u T.71. Korga kopuaop BhIOpaKOBKHU
cyKaeTcs A0 45 000/CyTKH BO3HHUKAET HEOTPAHUUYEHHOE JieJieHue
HeJOBBIBEJJ€HHBIX KJIeTOK, KOTOPbIE CTAHOBATCS aBTOHOMHBIMU, T.€. HE
nogunHgomuMuca MO3I'Y. 1 ¢ 3Toro momMenta PAK HauuHaer
«MEHATb» MO3I' mox ce6s. Kommuieke, mpu HeNOCpPeACTBEHHOM
B3aumoierictBuu ¢ MO3I'OM (mociie TMpOBEAEHHON «JUATHOCTHUKHU»YIKE
ompeziesieHbl  BO3MOKkHOCTH MO3I'A), mo3TamHO HE <IIO3BOJIUAT»
IIPOU3BECTU Cy:KEHHE KOPHUA0pa BHIOPAKOBKHU WMJIM HAYHET 5TOT KOPUAOP
«PacCHIPATH» JI0 COCTOSTHUs HOPMbI. boJsiee moipoGHO MpoIiece OMucaH B
cratbsax pyopuku « 3 HAHUSA OT Na_YAJIA»

BryrpenHue ¢pakTopsbi

ITaTosrorMYecKr HU3MEHEHHAasA CTPYKTypa 3KHUBOU KJIETKH
dopmupyer cpeny, obecredyuBamOIIyI0 CYyIIECTBOBAHUE KOJIOHHU HOBBIX
KJIETOK, YCTOMUMBBIX K BHEIITHUM BO3/IeHCTBUAM. JTa (BHYTPEHHSA) cpea
“MeeT BO3MOJKHOCTb 3a CUET UBJIyUYEeHUs «KUPJIMAaH» U3MEHATHh 3apsil
JKUBOUM KJIETKM KaK B CTOPOHY €ro yBeJIWYeHHUs, TaK U B CTOPOHY
yMEeHbIIIeHUsA. YBeJUUeHHEe 3apfAja IPOBOIMPYEeT CHUHKeHUue
norennuaia MO3I'A. VYwesnbiienue 3apsaga nocbkutaer MOS3IY
nHOpPMAIUI0O O HEOOXOAUMOCTH JIOTIOJTHUTETHBHOU «3HEPTOMOAIIUTKU».
ATa MOJINUTKA UCIIOJIH3YETCs MaTOJOTHUECKON KOJTOHUEH JIJIsi COOCTBEHHOTO
JKH3HeoOeceueHusl.

Bce sexkapcTBeHHBIE IIpenaparsl, /IeliCTBUe KOTOPBIX OCHOBAaHO
Ha TMOJ|aBJIeHUM IIOTEHIHAJIOB IaTOJIOTHYECKUX KJIETOUHBIX KOJIOHUH,
BBI3BIBAIOT B3BUHUMBAaHUE JJIEKTPOMAarHUTHOrO IoOTeHIMasa Moa3ra,
KOTOpPBIM IlepelaéTcAd JKHUBBIM KJIETKAM, M 3TOT Ke IOTeHIHa
paciipefiesisieTcd YW B IIaTOJIOTUYeCKOM KoJsioHuHu. Iloatomy Jiro6oe
BO3/lelicTBUE, HAYWHAA OT XHMHUOTepanmuu 0 Ja3epHOro
«BBIKMTAaHUA», — IIPUBOJIUT K YBEJIMUEHUIO MIOTEHIINAa, cOO0IaeMoro
BCEM KHMBBIM KJIETKAM (YTO HPOSIBJISAETCS B yBEJIWUYEHUU TEMIIEPATYPHI,
YCKOPEHUHU peakIui, a 3HAUUT, ¥ COKpaIlleHUU KU3HU KJIETOK).

V3MeHEHHBIE YCIOBUSI HEUTPOHHOTO IMIPOCTPAHCTBA IPUBOJAT U
K usMeHeHUsAM B (QyHKHuoHHUpoBaHUU MO3I'A — K OTKJIOHEHHIO OT
STAJIOHHBIX MapaMeTpoB. Ha mpeJielbHBIX 3HAUEHUAX 3JIEKTPUUECKOTO
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MOTEHIMAJIA MPABO- U JIEBOCIHPAJIbHbIE CTPYKTYPbhI *KUBOU KJIETKHU
CTAHOBATCS HEPA3IMUUMbI M BocipuHuMaioTess MO3T'OM kak HopMasibHAs
JKUBAs KJIETKa. A 9TO 3HAYHT, YTO KaXK/1as KJIeTKa [OJIy4aeT CBOIO CTPYKTYPY
ynpasieHus. Takum o6pazom, MO3I', B106aBOK KO BceMy, IOIydaeT enré
M BHPYC, TO €CThb CTPYKTYpy, KOTOpasi HMeeT oOpaTHOe aibbesio
OTHOCUTEIFHO HOPMAaJIbHOU MATPHUIIBI CBSA3U.

[TosiByieHHE BUPyca BJIEUET 32 COOOM yXy/IIIIEHNE UCXOTHOU 3aps/IOBOU
cucreMbl MO3T'A 6e3 u3MeHeHUsI STAJIOHHBIX 3HAUEHUH, TO €CTh YK€ B
camoMm MOJI'E nmajarT Takue napaMeTrpsbl, KAaK YyroJl CKOJIbKEeHUA
U BJIAKHOCTB. [Ipu JIOCTHIKEHUU H3BECTHBIX IpPEJIeJIbHBIX 3HAYEeHUH
MOS3T yxe HEe MOMKET HHUYEM YIIPABJIATh U CTPEMHUTCSI OCBOOOJUTHCSA OT
JIIOOBIX KJIETOK — «CBOUX» WJIU «Uy»KUxX». HO 3TO He cracaeT I0JIOKEeHUs,
TaK KaK BUPYChI, CHU:Kass MO3roBoil MOTEHIHAJI, IPUBOJAT K €ro
pa3pyinieHu 0. B oTinyre OT KOJIOHUH «UYKUX», T7e KJIETKU YK€ UMEIOT
eUHYI0 CTPYKTYPy CHATHS 3JIEKTPOMAarHUTHOTO IIOTEHITUAsa, <«CBOU»
KJIEeTKH OCTAalOTCs aBTOHOMHBIM 0O0Opa3oBaHHEM B OSTOH cpefie u
JIOCTAaTOYHO OBICTPO TPAHCMYTHPYIOT, IIPEO0OpPa30BBHIBAsSICh B
HOBBI€E CTPYKTYPbI.

Tabmuupl 4vactoT (QOpMHUpPOBAHUS  KOJIOHHMUA TPUBENEHBI B
CIIpaBOYHUKE o 4acToTaM MOHOTpaduu A.M. XaTp100Ba
«XosoaHbIN sAepHbId cuHTe3» u [IPUMEHEHBI B IIporpammax
«CpetJI». CeromHsa, npu OOJBIIOM KOJUYECTBE «3HATOKOB» WU
«IMO3HaBaTeJIeu», «HUCKaTeJiel» W TIPOCTO Iap/IaTaHOB,
HEIIEJIECOOBPA3HO o6Hapo10BaTh 3TOT MaTepUaJl.

JIMKBUAAIUA KOJTOHUN ITPOU3BOTUTCS METOJOM CyEPIIO3UITUI
vyacror. Ogaako MO3I, He uMesl KJIETOK, KOTOPbIE JOJIKHBI MOJIy4YaTh
BJIEKTPOMArHUTHBI HUMITYJIbC, CO3JAA€T HOBBIE KJIETKH TOU IKe
cTpyKTypbI — coriacHo cBa3u BUPYCA ¢ MO3T'OM - wu, naxe eciau
KOJIOHUSA KJIETOK yHUYTOKeHa, MO3I' co3paér e€ 3aHOBO, MPUUYEM He
obs13aTesIbHO TaM, re oHa Obuia paHee. dTa PyHkiusa MO3I'A sapisercs
aBTOMATHYECKOH U He MOXKeT OBITh OTKOPPEKTHPOBAaHA W3 IPOTOHHOTO
IIPOCTPAHCTBA, TO €CTh CPeAbl MaTEePHUAJIBHOIO CylI€eCTBOBAHUSA
KJeTKW. JTa 3a/ada CeroJH MOXKET OBITh «peajln30BaHa» TOJIBKO
IT'EHEPATOPOM c saganabiMu IIporpammamu «CetJI».

B marepuajbHOU (IPOTOHHOM) cpeae HET U HE MOKET ObITh
npenaparoB, BO3JeHCTBYIOIIUX HA HEMAaTEePUAJIbHYIO cpeay. 3Has
YACTOTHI, KOTOPBIE CO3/IATH «aypy» BOKPYT aBTOHOMHBIX KJIETOK, MOKHO
paspadorars M YCTPOUCTBA JJis JIMKBUIAIUU «aypbl» (YTO YyXKe U



peayim30BaHO, U amnpoOHpOBaHO). XUPyprudeckue omneparuu, Kak
IIPaBUJIO, K ycIlexy He IPUBOJAT, TaK Kak Jjio0as KjaeTKa, U aBTOHOMHas
TOXKe, HAXOJIUTCA, B IIEPBYIO OUepe/ib, B HEHTPOHHOM IpocTpaHcTBe, HO CO
3HAHUAMMU JIOITATTUHOM I'PAMOTBI tyaa HE 3ATJIAHEIID.

MueHue /InyieranTa OT HAYKH...

OueBuzHO, uYTO B3amMmojercTBue mnepematuuka (MO3TA) wu
NpUEMHUKOB (mepudepuiHbIX KJIETOK) B3aBUCUT OT MOIIHOCTH
nepegaTYnKa U YyBCTBUTEJIbHOCTH NMPUEMHUKA. /71 OAAepKaHUA
TOTO K€ KauecTBa CBS3W IPU CHU)XEHUU YYBCTBUTEJIBHOCTU IPUEMHUKA
HeoOXO0UMO HapaluBaTh MOIHOCTh U3JTyUYeHUs MepelaTuInKa U Hao0opoT
— IPU BBICOKOUYBCTBUTEJIHLHOM IMPUEMHHUKE IOCTAaTOUYHO U HEOOJIBIION
MOIITHOCTH. TO ycneurHo peanusyerca IIporpammamu «CBet/I».

IIpocToii, HO UBYyMUTEIbHBIN MpUuMep. 1I3BeCTHO, UTO STUJIOBBII
COUPT  NPUBOAUT K  3aMETHOMY  CHIJKEHHIO  OKHCJIUTEJIbHO-
BoccTaHOBUTeNbHOTO ToTeHIuana (OBII) mepudepuilHbIX TKaHEH, T.e.
WHBIMH CJIOBAMHU AaJIKOTOJIb CHH’KA€T UyBCTBUTEJIPHOCTh MPUEMHHUKOB
HACTOJIBKO, UTO Jla’kKe HapyIlaeTcs KOOpAUHAIA JBIKeHUH. B oTBeT Ha 5TO
MO3I' HaumHaeT yCWJIWBATh CHUTHAJ IEpPEJAyYd [0 TAKOH CTEIeHU, UTO
rojioBa (K yTpy) HauUMHAET PpaCKaJbIBaTbCA M TIyJAeTh Kak
TpaHcpopMaTropHana Oyaka.

B HOBOM cBeTe 1pescTaér 6opbba (3avacTyro Oe3pesybTaTHas1) ¢
Pa3JIMIHBIMH KOJIOHHUSMU, ITAPAa3UTHPYIONIUMU Ha Tejie — HAIPHUMeEP, C
rpuokavu. C 0THON CTOPOHBI, BBOAUMBIH MPOTUBOTPUOKOBBIN IIpemnapar
[IO/IaBJISIET MOTEHIIMAJ TATOJIOTUYECKOU KOJIOHUM KjaeTok. C Jipyroi, sTo
IMPUBOIUT K B3BUHYMBAHHUIO 3JIEKTPOMArHUTHOTO IIOTeHIHasia Moa3ra,
KOTOPBIH CTUMYJIUPYET eIlé OOJIBIIYI0 aKTUBHOCTh IPUOKOB. VI KTO TyT
mobeInT, CoOBEPIIIeHHO HeoueBUAHO. Ho ectu mpumeHsitorest ITporpaMmbr
«CBetJI», To BESIIOKOUTHCA HE HYXXHO. Bor torma ITOBEJIA —
OYEBU/IHA.

Bupyc — 3TO CTpPyKTypa, KOTOpas, B OTBET Ha IIOCTYIJIEHUE
Mo3roporo curHajia, oOOyCJIaBJIMBAaeT KJIETOUYHBINH  OTKJIUK,
JINaMeTPAILHO ITPOTUBOIIOIOKHBIH HOPMaJIbHOMY.

JlokaapHOe (MecCcTHOe) YyAajJleHHe I1aTOJIOTHYECKUX 04YaroB
(HampuMep, XUPYPIUUECKHUM ITyTEM) IPUBOAUT K X ABTOMATHYECKOMY
Boccosganuiw Mosrom B JIIOBOM /JAPYI'OM MECTE. HyxnHo
IIOMHHTD, YTO BCE, YTO BhIIIE 64 OKTABBI, 3TO — HEMHEPIMOHHAA Macca,
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TO €CTh TaM HET IPaBUTAIMOHHBIX yacToT. Hy:KHO He 3a0bIBaTh, YTO, HE
CylIeCTBYEeT TEXHHUECKHUX CPEACTB A aHaau3a padorslt MO3TA —
MOKHO TOJIPKO aHAJIM3UPOBATh IIOCJE/NCTBUS (HA IIPOTOHHOM, WJIU
OMOJIOTUYeCcKOM, YpOoBHe). VI3MeHeHUsT OMOJIOTUYECKUX CTPYKTYP €Ilé He
o3HaualoT u3MeHenus ctpyktyp MO3T'A, a ykaszbsiBaoT Ha cBolictBa MO3T'A
orpa:kaaTh ce0s OT HeOJJaronpuATHBIX YCJAOBHUH IMYyTEM U3MEHEHUS
CBOMCTB BbICOKOYACTOTHOU M pbl. MO3I™ — ci10KHEeHIINi KOMILIEKC,
ero  Heab3dsa  co3dgath w3 o, MO3IT -  pesyasTar
MHOTOMWJIJIMOHOJIETHEN PadoThI 10 (GOPMHUPOBAHUIO OHOCTPYKTYPHI
(Yesmopeka). I koneuno, MO3TI He MoxkeT ObITh chOPMUPOBAH caM 10 cebe
U3 TBUIM C UCIOJb30BaHHEM XUMHUeCKHX peaknuit. MO3I -
OJHOBPEMEHHO CBS3aHHOE€ COCTOAHUE TPEX IPOCTPAHCTB —
HEUTPUHHOTO (BBICIIIEE), AHTUHEUTPOHHOTO ¥ IPOTOHHOTO, UJIH
HOHHOTO.

K Goasimmomy cozkajieHuI0, COBpeMeHHas: HayKa MOXKeT paboTaTh
(1 co3maBaTh TeXHUYECKUE YCTPOMCTBA) He BbIIIE 64 OKTaBbl, BCE BUJbI
IpuOOPOB HE MOTYT OBITHh CO3JAaHbI BbINIEe 64 OKTaBbl. [lo3TOMY,
cerozias ytobas [IOIIBITKA «dukcanum» KakuM-a100 U3BECTHBIM HayKe
criocobom «pabote» Komriuiekca «CsetrJI», a Tem OGosee ero IIporpamm,
obpeueHa Ha Heyzaudy, kak 0b1 kTo 3Toro HE XOTEJI. JIro6bie pa3aroBOphI U
«pa3TJIarOJIbCTBOBAHUS» IS «yBa)KaeMOW  IyOJIMKU» HA  TEMBI
«ITEPEHOCA TEHEPATOPA» wna apyrue HOCHUTEJIN,
Bo3MOkHOCTH U «ymMeHus» KOPPEKTHUPOBKN IIPOT'PAMM
«CBeTJI», B 3aBUCUMOCTH OT CJIyIIAIONIEN ayJUTOPUU U BPEMEHH roja, a
Takke aTrMmocdepHoro aamieHuss u cobocrBeHHor «3HAUYMMOCTH»
asasTes YMOIIOMPAUYUTE/IBHBIM BBIMBICJIOM, BhI3BaHHBIM
ckopee Bcero yin6o IIVIOXYM ITUTAHUEM kaxk Tesa, tak u Moa3ra,
b0  ymnorpebJsieHWMEM — aJIKOTOJIsI, WM MPSIMBIM  BO3JIEHCTBHEM
MIPOUCXOJAIIETO cerojHs OTHOCHUTEJILHO ITPEOBPA3SOBAHMU A
OKpy’Kalolllel Hac cpelpl KU3HeobeclieueHUs, O KOTOPOM YK€ MHOTO
HanucaHo U npefocrasiaeHo kK IPUMEHEHUIO. 9to ke u kacaeTcs TeX, KTO
CeroaHs ABJISIETCS YYACTHUKAMUA ITPOTPAMM «CsetJI».
IIporpammsbl cerogua, nomuMo ux I[IPAMOI'O npenHasHaueHUs B
O3JOPOBJIEHUU, eme u <«IIPEJOCTABJJIAIOT» YUYACTHUKY
«BOJIBIIIYIO JIOITATY>» (TUTaHOBYIO, UTOOBI HE CJIOMAJIach B IIPOIIECCE
npumeHenusi) s «IIEPEKAITBIBAHUVA», OCMBICJIEHUA U
[TOBHAHHMA orpomMHOro MaccuBa TOW HH@OpPMAIUU, KOTOPYH Ham
ocraBuan Beimaromuecs YEJIOBEKHM COBPEMEHHOCTMU, Takue Kak
H. Mopo3oB, A.Xarsi60B, H.JIeBammoB u /[pyrue, HbIHE



37IpPaBCTBYIOIIHE, JJIs TOTO, YTOOBI BbI, HaKoHew, « HAYAJIN ITEPEXO/]»
u3 cocrosasaua JINOJAN, B COCTOAHME — YE/IOBEK.

05.06.2014T.

Pyccxoe Hayano-Texaugeckoe O6mectBo («PHTO»)

@. Ulxpypnen
Tlpogonxenue caegyem...
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