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A noceawyaro c80t0 xHuzy...

I'EE — nawes Obuesd Mamepu;
0a npocmum Ona Ham Hawu npezpemenus;

Moett mamepu I'naduc,
1000epacUsasmiess MeHa 8ce me 08a0Y%ams iem,
U0 YWAYU HA NOOZOMOBKY IMOU KHUZU;

moum Oouepsm Tane u Jucennugpep,
HeUIMEHHO OMKAUKABUUMCS HA MOU 3086,
Hee3upas Hu rHa xaxue npespamnocmu cyosovl;

u 8 ocoberrtocmu — Mapzapem Xopmon,
MOeMy Ayumemy Opyzy, Moesi cnymuuye,
Mmoeti 11066u.

Jla npooaumca nawe padocmmoe
nymeutecmeue K ciacmsio!



IIpoJor

«Ecm 611 51 MoT 6B1TH KEM YTOAHO... KeM Obl ThI cTan?»
51 6mnca Hap 5THM BONPOCOM A0arke Tosl. MHe oueHb
xorenoch cratb Kem-to! S caenan Herwoxyio Kapbepy B
0671aCTH KJIETOUYHOM 6MOI0THH, CTajl TPOdeCcCOPOM MeaHu-
LIMHCKOTO (paKyJibTera, M uTo Xe? DTO He MPHUHECIO MHE
yaosrersopeHnsa. Yem Gosbiue yCwini A npwiaran, cra-
Pasick YEro-To JOCTHYb, TEM HECHACTHEE CTAHOBIJICH, U B
MTOre, KaK JITYHOCTb, OKA3aJICS Ha FPaHM NOJIHOTO Kpaxa.
A1 gyBcTBOBAN Cebs KEPTBOH OOGCTOATENBCTB M Havan
CKJIOHATBCS K MBICITH, YTO MHE ITOpa CMHPHTBCS CO CBOEH
BHYTpEHHEI HEY/JOBIETBOPEHHOCThIO. Que sera, sera —
6yap uro 6yaer. Pa3 cyapba yroToBuaa A MeHA TaKOH
XpeGuii, 3HAUNT, MPUAETCS JIOBOAbCTBOBATHCA MM.

Bce nsmennnocn ocennto 1985 roma. A orkasancs
OT JO/XHOCTH HA MEZULMHCKOM ¢akynsrete Buckon-
CUHCKOTO YHUBEPCHTETa M OTHIPABMACA NPENOJiaBaTh 32
npenesbl CTPAHBL, B MEAULMHCKYIO HIKOAY Ha OAHOM H3
octpoBoB Kapubckoro Mopsi. TaMm, BOanu OT BRICOKO-
YMHOH aKaJIeMHYECKOU PYTHHBI, HA H3YMPYAHOM MoGe-
peXbe, 3aTEPAHHOM B Ge36pexxHol KapHOCKoi nasypwy,
MHE AOBCJIOCH Har HYTb 32 MIpEAEIbI TOCHOACTBYIOIUX B
TPAAMI[MOHHOI HayKe IOFM H HCIILITATD [TOUTHHHOE Hayd-
HOE 03apeHHE, MOTPSCIIee OCHOBBI MOKX NPEICTABICHUM
o npupoge xu3snu! Hy>XxHo 4 roBOPUTB, ITO B pe3yIIbTa-
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Buonorusg sepn

T€ OT THETYIEeH MeHsl BHYTPERHeH HeyJOBTETBOPEHHOCTH
¥ 6eccupHOro atannima He OCTaNOCh U CIedA.

DT0 NPOM30NIO OAHANKIABI HOUBIO, KOTKA A 3aHUMaJI-
CA aHAJIM30M HCCIENIOBAHUI (HDHU3HONOTHH U TIOBEAECHUSA
KIETOK. BHe3anHO 5 mOHAM, YTO JKU3Hb KIETKU Ofpeje-
JISIETCSA OTHIOAb HE e TeHaMK. ['eHbl — BCero JMub MoJie-
KyJSpHbIE «YEPTEXHN», COMTACHO KOTOPbIM HEKHH «ITOJ-
PALYUK» CTPOUT KIETKH, TKAHH ¥ OPTaHb! YEI0BEYECKOTO
tena. Ho kro BhicTynaer B poiu Takoro «NOAPAIYMKA» ?
KoHeuHo e, Haite QU3HYECKOE M SHEPTETUHECKOE OKPY-
JXeHue, — HHBIMH CoBamM, BHemssa cpefa! MMmenHo
OHa OTBEYaeT 3a TO, KaK (PYHKIHOHUPYET KIETKA.

ByAyun cnennanucToM, NOCBATUBIIMM CBOIO npodec-
CHOHAJIBHYIO JIEATENBHOCTh U3YYECHUIO KIIETKH, 51 MOHHU-
MaJjl, YTO 3TO MOE O3apeHHE BieveT 32 coboi ganexko
UAYLIME TOCNEACTBAA — KaK JUIsl MEHS JIMYHO, TaK U A
BCEX OCTalbHbIX JioAed. OpraHusm genoBeka cocTowT
NIPUMEPHO U3 TIHTHAECATH TPWUIMOHOB KiteTok. Y koab
CKOPO KaXXJasl OTHeIbHAA KJIETKa PYKOBOJACTBYETCS HE
reHamu, a yHpOpMaLyei, MOCTynawouleil U3 OKpYKaIo-
IIEH Cpejbl, TO K& CAMOE MOXKHO CKa3aTb U O YeloBeYe-
CKOM OpranHu3Me B neiom!

Sl 66L1 moTpsicen. Beap o cux mop s 6e3 Manoro ABa
JeCATHIETHS BOUBAM B YMBI CTYACHTOB-MEUKOB [1aBHYIO
JlorMy 6HOMOrHK: XH3HBIO YIPARIAIOT CeHbl. Bupouem,
TAE-TO Ha MHTYUTUBHOM YPOBHE CMYTHhIC COMHEHMA MO
NOBOJy rEHETWYECKOro AETEPMHUHHM3MA TIOCEIAIH MEHA
yxe aasHo. OTHaCTH, 3TH COMHEHHS OCHOBBIBAIKMCH Ha
pe3y/IbTaTax rocyJapCTBEHHOH NPOrpaMMbl HCCIeI0Ba-
HHUI KJJOHUPOBAHHEIX CTBOJIOBRIX KJIETOK, B KOTOPOH A
y4acTBOBAN B TeuyeHUe BOCEMHAAUATH JIET.

Kak A mousan snociescTBHH, MOE HOBOE [MOHUMA-
HHE MIPUPOH! KU3HN BCTYIMTO B IPOTHBOPEYHE C €LUe

8



[Ipoor

OJlHUM JIOTMATHYECKUM BEPOBAHHEM TPASVIMOHHOM
HayKH — OHO TNOK0se6a10 HelmpepeKaeMblii aBTOPHTET
KJIACCHYECKOH AJUIONATUYECKOH METUIIHHBL U I03BOIWIO
3QJI0XHUTb HAYYHBIH TEOPETUYECKHH PYHIAMEHT KOMILTE-
MEHTAPHBIX METOAOB MCLENCHHs, YEPNAMUX CHIY B
JYyXOBHOHM MYJIPOCTH APEBHUX U COBPEMEHHDBIX PEJIMTHH.

Kpome Toro, 5 yBujen, — Bce MOH Jy1ieBHbIe HEYps-
Iuilbl 6pUTM 00y C/IOBAEHDI JIMLIbL TEM, YTO S H€30CHORA-
TEIHO BEPWI B COOCTBEHHYIO HECIIOCOOHOCTb H3MEHHTH
CBOIO X¥3Hb. Y10 HM roROpH, MOAU 06JAAAIOT NOPA3M-
TEIbHOH CNIOCOBHOCTBIO LCIUSITLCA 33 JIOKHbIE BEPOB2-
HUA, U MBI, yY€HbIC, C HANIUM XBaJICHbBIM PalUOHATU3-
MOM, TYT He HCKIFOYEHHE.

OueBuHO, UTO, 00J14/1asl BHICOKOPA3BUTON HEPBHOM
CUCTEMOH, YeIOBEK BOCTIPHHAMAET MHUP 60Jiee CIIOKHBIM
obpaszoM, ueM otaenbHas wietka. OTcoza cieayer, uro
¥ Hac ecTh BO3MOXXHOCTH CTPOMTb HYXXHBIC HAM B3anMO-
OTHOLLCHHsA C OKPYXaloWeH Cpefoil — B OT/IHIME OT Kie-
TOK, b€ BOCIPHATHE CKOpee PedUIeKCHBHO. DTa MBICIb
npuBena Meus B BocTopr. Oco3HaR, 4TO CyW|eCTBYeT
HAay4YHO OGOCHOBAHHBIN NyTh, BEAYIIHH OT POJIH XEPTBbI
OOCTOATEILCTB K PONM XO35MHA CBOEN CyAbODbI, A MCIIBI-
TaJl HeOBIBAJIBIA TIPHAUB CHJL.

C Tex nop mpouuio ABaxuath Jer. Bece 3TH rogmi A
TIPOAOIIKAJ CBOM OHOJIOTHYECKHE UCCIEJOBARHUA H HAXO-
JMJ BCE HOBbIE W HOBble MOATBEPIKACHUA NIPO3PEHHUH,
IO/Iy4EHHBIX MHOM B Ty BOJLIEGHYIO HOoub Ha Kapub6ax.
IloucTune, Mbl KUBEM B HOTPACAIOIYIO JMOXYy — Ha

*  KomniementapHas (6yKs.: «IONONHAIOLIAN») MEAWIAHA — COBO-
KY[HOCTb HENEKAPCTBEHHBIX M HEXHUPYPIHYECKHX METOA0B Jede-
HIUL, B YHCNO KOTOPBIX BXOJAT PAMTHYHBIC BHIBI MACCaXKa, SHEP-
reTHYECKAe TIPAKTHKM, apOMaTepanus u T. . — 30ecy u Oanree
npum. nepes.



Buonorusa sephnl

HAIIUX TJIa32X HUCTIPOBEPraloTCA Ka3anochk Gul He3blbe-
MBble Hay4Hbie MH(bl ¥ MEHAIOTCA OCHOBOHOJArAOIINE
BepoBaHHA YesoBeveckoi muBwn3auun! Bepa B To, 4TO
YeJIOBEK ~— BCETro JHIIE HE CIMIIKOM HAJEXHAS GHONOTH-
yeckad MallMHa, ynpapiasgeMas TeHaMH, YCTYIIaeT MeCTo
HOBOW HAay4YHOW NapajurMe, COIJIACHO KOTODOH MBI
SIBJIAEMCSA MOTYILECTBEHHBIMH TBOPL[AMH CBOEH JXH3HH U
OKPY>KaIOHIero HaC MUpA.

3a npomexamme ZBaALATE JIET # FOBOPHJI 06 3TOH
HOBOH mapajurme B cotnax ayauropuit B CIIIA, Kana-
ne, Ascrpamuu u Hoso# 3enanpuu. Ora crana gocros-
HHEM MHOXKECTBAa MIOAEH, KOTophie, Gnarogaps e, Tak
JKe KaK | i, TOJY4WIN BO3MOXXHOCTb HAHOBO TIEPENUCATh
cueHapuil cBoe# xushu. g MeHs 3TO elle OAMH TIOBOJ
JJI PAOCTH H YAOBJIETBOPEHHS. XOPOILIO H3BECTHO, YTO
3HanHe — cwia, Y Hama cina — B 3Hanuu ce6s!

Kuura «Buonorus sepbl» — MOs MOUBITKA /aTh
Takoe 3HaHHWe BaM. Ero cwia npeBocxouT BCAKOE BOOG-
paxende. OHO 060TaTHIO MOIO KU3HB HACTOJNBKO, UTO A
yXe He 3aja10 cebe Bonpoc: «Ecau 66l Tel MOr BBITH KeM
YrOAHO, KeM ObI THI CT1?» 1eneps MHE JOCTATOYHO GBITH
caMuM co6oi!

Ilorepnre, eqMHCTBEHHOE, YTO BAC OTPAHAYMBAET, 3TO
BaiM COGCTBEHHBIE JIOKHBIC BEPOBaHMA. Bam oy cuny
BEPHYTh cefe BIACTh HaJ| CBOEH JKM3HBIO M CTYNHTh HA
TyTh 340POBbA U CHACThA!



BBenienne

Marusa xJjieTox

M 68110 cems rer, xorza s, Bo BpeMs YPOKa BO BTO-
POM KJ1acce, B30GPa/CA Ha ANMK Y CTOa HaIIeH Kiacc-
HOW pyKoBoauTeabHUubl Muccuc HoBak u Bnepseie B
XHM3HH 3arIHYN B Mukpockon. OT HeTepneHua s upu-
XKAJICA K €r0 OKyNApYy CIUIKOM GAM3KO M He YBHJEI
HUYEro, KpOMe CBETOROTO [IATHA.

A nepesen ayx, BHSAT HACTABJICHWAM YYHTEAbHHLBI
M CHOBAa TIOCMOTpE] B OKyJIAp, Ha 9TOT pa3 HEMHOro
OT HEro OTCTPaHMBHIMCh. MoOr i s RorajpIBaThCcs, YTO
3TOT B3rJAZ TO CYTH MPEJONpPEaENHT MOIO JaTbHEHIIYIO
cyasby? B mone Moero 3peHus mnnasana uHbysopus-
Tydenbka. S 6pu1 3aBOpoXKeH. [IPOH3UTEBHBIA rangex
MOHMX OJHOKJIACCHUKOB OTAAWICA, UCHYE3NH OOBIYHbIE
IIKO/bHbIE 3aMaxy. MeHs omeIOMIT OTKPBIBIOMICA MHE
MHp — CWIbHee, YeM CMOTJIH OBl 3TO ¢Z1eN1aTh BCe HbIHELI-
HUe GWIbMBI C X KOMIIBIOTEPHbIMH CriedderTamu.

Mol HerCKyIIEHHBIH AETCKMI yM BOCTIpHHST HHEY30-
PMIO KaK MaJIEHBKYIO JIMYHOCTb — Pa3yMHOE CYIIECTBO.
MHe xa3zanocs, 94TO 3TO Meabyaiiliiee 6eCIOPsIAOYHO
Medylleecs CO3/JaHNe JBIKETCA OCMBICJICHHO, C KaKOH-
TO LEJIBIO — 5 TONBKO He 3Hall, C KaKOW MMeHHO. 3ara-
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Buonorus Bepker

UB [bIXaHME, 1 NOATABIBAN 32 JACIOBUTO CHYIOUIEH IO
NIOBEPXHOCTY BONOPOCIM HHPY30pHe 6yATO B 3aMOy-
HYIO CKBaXHUHY. A MOTOM B 110JIE MOETO 3peHHA CTana
BIOJ13aTh OTPOMHas IOXKHOHOXKA HEyKTIOXKeH ameObr!

Moe nyremecTBue B TaWHCTBeHHY®O JImammyTHio
rpy6o npepean I'nenH, ri1aBHbIA Xy/IWraH Hallero Kiacca.
OH craumm MeHs ¢ sIIUKA, BOIIA, YTO TENEPDb €TO OYependb
CMOTpETh B MUKpPOCKOI. B Hajexne, uto «don» Inen-
Ha NO3BOJMT MHE IIOJYYMTh HPABO Ha «LITPapHONH» —
JIMITHIOIO MUHYTKY Y OKYJIIpa MHKPOCKOI4, 5 TOTIBITATICA
npuRiIeYb BEMManHe Muccuc HoBak k aToMy BonmmouieMy
HAPYIIEHHIO NPABIWI. YBBI, 40 6OMBLION NEPeMEHBI OCTa-
BaJIUCh CYUTAHHbIE MHHYTHI, 4 32 MOEH CIIMHOH LIyMe-
Na HeTepNEeNuBas TOJNA CrOPAIOMUX OT JI0OOMBITCTBA
OJHOKJIACCHHKOB.

IMocne wkonb! A cioMa rooBy 6pocwica oMol u
B3axJIe6 CTaJ pacCKa3biBaTh O CBOEM NPHIUIIOYEHHH MaMe.
MeHs HacTOIBKO BIIEYAT/IIIO BOLIE6CTBO OTITHKH, YTO 5
YMOJISUL, NOJB3YACH TIPH 3TOM BCEMH JOCTYITHBIMH pebeH-
Ky CpeACTBaMM YOEXKAEHHA, KYNUTh MHE MMKpPOCKOII.

Tonpi criycrs, ysKe Ha CTapLMX Kypcax yHMBEpCUTETa, 4
TONYWUT ZOCTYT K 3/IEKTPOHHOMY MHKpPOCKOITy. Pasnuia
MEXAY MKOJbHBIM OIITHIECKAM MHKPOCKOIIOM U €TO 3JIeK-
TPOHHBIM COOPATOM MPHMEPHO TaKas e, KaK MeXIy 1oJ-
CJIETIOBATOM MOA30PHOU TPYGOH, B KOTOPYIO cobpaBimecst
Ha CMOTPOBOH IUTOLIAJKE 3€BAKH 0D03DEBAIOT OKPECTHO-
CTH, H OPGUTANIBHBIM TeJleckonoM «Xa66:1» , nepeaaromum
Ha 3emyo H306paKeHHA IIyGOKOTO KOCMOCA.

Hns mens, dectono6uBOoro Mosojoro 6uonora,
JONyCK B 1a6opaTopHIo 31eKTPOHHOH MUKDOCKOIHM
CTan 4eM-TO BpPOfe puTyana npodeccHOHANBHON HHU-
tanuy. [loMHIO, Kak BriepBble BoLiel TyAa depe3 dep-
HyIO0 BpaIIafollylocs ABEpPb, KaK O6yATO pa3jie/ABIIYIO
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Brenenye

ABa MHpa, B OZHOM M3 KOTOPBIX OCTaRanach MOs Ge33a-
OOTHasA CTYJEHYECKAS XKU3HB, a B IPYIOM MEHS OXMIaIa
CTE35 y4eHOrO.

[Tomemenue 1aGopaTOPUM TOHYNG B TYCKIIOM Kpac-
HoM cBeTe (pororpaddeckux namn. [lo Mepe Toro Kax
MOM IJ1232 IPHBBIKAJIM K TAKOMY OCBELECHHMIO, MEHS OXBa-
TbIBa/ cBsimieHHBIN TpeneT. Kpachsle ot6necku 3noeee
MepLATY H2 NOJMPOBAHHON MOBEPXHOCTU BO3BHIIIAB-
wIeiicsa B 1eHTpe J1a6OpaTOPHA XPOMHUPORAHHOH KOJNOH-
HBI 3JICKTPOMATrHUTHBIX JIMH3. Poccpbins MMOACBEYEHHBIX
[IpUbOPHLIX NaHeNeH, NePEKII0YaTe/ICH H Pa3HOIBETHBIX
MHAUKATOPHBIX JIAMIIOYCK Ha MyJIbTE YIIpaBJICHHS 3aCTaB-
js1a RCMIOMHUTE KabuHy «bounra-747». OT ocHoBaHus
MMKPOCKOMA, CJIOBHO y3JI0BaThle KOPHH CTaporo jay6a,
3MCHIINCH BaKYYMHIJIC MATHCTpaid, BOJASHLIE IIITAHTH U
EKTPHYECKHE TIPOBO/IA. DbUIO C/IBIIIHO, KK CTPEKOYeT
BaKYYMHBIH HACOC U XXYPYHT BOJA B KOHTYpaX OXJaX-
JICHMSL.

MtHe nmokazanock, YTO T KaKMM-TO 06pa3oM OUYTHI-
€A Ha KalIHTaHCKOM MOCTHKE 3BE3/I0JIeTa « DHTEpIpan3».
Cyas no scemy, kanutad Kupk™ B3sn BBIXOAHONH — €ro
MECTO 34 TyJIbTOM 3aHUMAJ OJJUH U3 MOHX IpodeccopoB,
MOTJIOINEHHBIY KPOTIOT/IMBOM TIPOLeAYPOH BBOA 00pas-
12 6MOJIOrHYECKOH TKAHY B BbICOKOBAKYYMHYIO KaMepy B
CpPEAHEM CCUEHHNH KOJIOHHEL,

Hlnu musyThl. Ha MeHsi HaxnbIHYI0 BOCTIOMUHAHHAE
0 TOM, KaK $l, 6YRy4YH BTOPOKIACCHUKOM, BIIEPBBIE YBH-
AN XHUBYIO KIeTKy. HakoHer Ha 3kpaHe 3/1eEKTPOHHOTO
MHKPOCKOMA [OSBHUIOCH 3enieHoe (ocopecuupyloniee
u3oOpaxxenue. B IUIacTHKOBBIX KIOBETaX C TPYJAOM pas-

*  Kamwrar Kupx, KOMasup 3se3nonera «DHTepnpaiiz» — nep-

COHaX NONyJAPHOro (paHTACTUHECKOTO TelnccepHana «3Be3HbIR
nytb» (Star Trek).
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Buonorus sepsl

JIMYaJTUCh TEMHbIE NATHBIWKHK TPUAUATHKPATHO YBe-
JAMYEHHBIX KJIETOK. YBE/MHYEHHE IIar 3a IHaroM CTajio
pactu — 100 pas, 1000, 10 000 pas. 1 sapyr mst kax
Oy/ITO BKMIOYMIM «BapII-ABUTATeNb» — KJIETKM BHE3aN-
HO YBENWIMWIMCH B CTO ThICSTE pa3! Do 6bLT caMblii HacTo-
SMH TPBDKOK BO BeeneHHy0, TONBKO MBI ITOrPYIKAIHCH
He B KOCMOC, a BriIyOb nipocrpanctea Matepuu. CeKyHRy
Ha3aJ1 nepeio MHOM OblTa MAHHATIOPHAS KJIETKA, U BOT 5
yXKe MIyCh B €€ MOJIEKY/IPHBIX Ge3nHax!

[lo-MoeMy, Mo#t BOCTOpPr ObUI HANMCAH y MEHSA Ha
JHALIE.

Yro yK rOBOPHTB O TEX YYBCTBAX, KOTOPBIE Sl UCTILITAJ,
KOI/]a MHE NPEUIOXWITH 3aHATh IOYETHOE MECTO BTOPOI'O
IUI0Ta. Sl B3sUICA 32 PYUKH YNPaRICHW! N IPATOTOBWICH
BeCTH Halll «KOCMUYecKui kopabis». [Tpogeccop mrpan
pPOJb THAA U ofpaman Moe BHHMaHUE Ha JOCTONpUMeE-
HATC/ISHOCTHA (IPOIABIBABIIAX nepen HamMu nax-w,ma(b'rosz
«BoT MuTOXOHIpUA, BOT KOMIUIeKC [onbaku, BOH TaM
AnEpHas NOpa, 3TO — MOJIEKYJIa KOJUIareHa, a aTo pubo-
coMa».

Mens 6pocasio B kap, s UyBCTBOBaN ce6s NePRONIPO-
XOZAIeM, TPOHUKIMM B JOCENE HEAOCTYNHBIN 4YesioBe-
yeckoMy riasy mup. Korma-to, 6narogapsa mkosnsHOMY
MHKPOCKOINY, S [TOCHUTAI KJIETKH Pa3yMHBIMH CyIeCcTBa-
mu. Temepb MHe CTa0 sACHO: KIOYM K (DyHAAMEHTAIb-
HBIM 3arajIkaM JXM3HH CKPHITH B IIyOMHAX KJICTOYHOH
HUTOapXUTEKTYpHI. Elile Ha NepBBIX KypcaxX yBHBEPCH-
TeTa HAM FOBOPHJIM, YTO (PYHKIIMM GHOIOTUYECKMX Opra-
HH3MOB HEOTAEJMMEI OT uX cTpyKrypsl. Ho Beas 3ro

* B mHMpe, H306paxkeHHOM B cepmane «3Be3AHBIA MyTh», BApI-
Asuratens — haHTaCTHIECKas TEXHOIOTHA, NIO3BOMNAOAA KOC-
MHYECKUM KOpa6/1AM ABHIaThCA CO CKOPOCTAMH, NPERBIMAIIM-
MI CKOPOCTb CBETa.
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Brepenue

03HA9aeT, YTO, COOTHECS MUKPOCKOTMYECKYIO AHATOMHIO
KJIETKH C ee TIOBEAeHUEM, MBI CMOXEM NMOCTHYh TIPUPOAY
camout Tlpuposasi! B TanHCTBEHHOM 3€71€HOM CBEUEHHH
3KpaHa 37eKTPOHHOTO MHKPOCKONIA 5 KaK B MarM4eCKOM
KPHCTaJLIe YBUJENI CBOE Oy/Tylee.

Coycrs fecaTb JieT A CTan IITATHBIM COTPYRHHMKOM
APECTHXRHOrO MeuimHckoro dbaxynsreta BrckoHcHE-
CKOTO YHHMBEPCHTETA, GBI OTMEUEH KaK XOpOMMH IIpe-
MO/aBaTeNb U MOJYYHT MEXAYHAPOAHOE MpU3HAHME
3a CBOM MCCNEJOBAHMA KJIOHUPOBAHHLIX CTBOJIOBLIX
KJIETOK. B MOeM pacnopspreHHH MOABMIHCS elme 6onee
MOIITHBIE 3AEKTPOHHBIE MUKPOCKOIILI, IO3BOJISABIINE OCY-
UIECTBILITE YTO-TO BPOJE TPEXMEPHOIO KOMIBIOTEPHOTO
TOMOTPA(GUMPOBAHUA MOJNEKYJ, COCTARIAIOIMIUX CAMYIO
OCHOBY JXH3HH, HO 3TO He 3aCTaBHJIO MCHS H3MEHMTb
CBOEMY JETCKOMY YOEeXJAeHMIO: XXU3Hb. KJIETOK NpeHc-
TIOJTHEHA CMBICTIA.

YBHI, S He MOT CKa3aTh TO Xe& CAMOE 0 COGCTBEHHOM
xu3nu. S ue Bepun B bora. MHe npesncrasmsnocs, uro
bor, ecnu monycTuTh, 9To 310 Bee-Tak OQH CO3xaM HAII
TPEIHBIA MUP, 0671aAa/1 YPe3BbIYAHHO H3BPAIEHHBIM
qyBcTBOM foMopa. s MeHst JKH3Hb, BO Bcex ee opMmax
6blTa CIEACTBHEM CIy4YailHOCTH, pe3ybTaTOM YAAYHO-
ro KapTOYHOrO PacKiafa Wik, TOYHEE, — CjydaiHo
BbIlIaBIIEH KOMOHHAIMEH IEHETHYECKHX HTPANBHBIX
KOCTeH. B KOHIle KOHIIOB, 1 6BUT BCETO UL GHONOTOM
TPaJMLHOHHOrO TOJIKA, H cO BpeMeH Yapib3a [lapeuna
JeBu3oM Hawed npodeccuu 6su10: «Bor? A s yero
OH Ham?»

JlapBuH He TO 4TOGBI OTPHIAN CyijecTBOBanMe Bora —
OH TOJNBKO Tionarai, uro bor He npugacred K 61o/I0rHH.
B cBoeit Bermenmei B 1859 rogy kuure «O npoHcxox-
JEHUH BHIOB» J{apBUH OTMETHI, YTO MHIMBULYaIbHbIE
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Buonorug seph

APU3HAKH TTEPEAAIOTCA OT PORMTENEH K AETAM, U Tpea-
MOJIOKUI, 4TO UMEHHO 3TH «HACIEACTBEHHBIe (HaKTO-
pbI» onpelensiiorT pa3BuTHe pebenka. Jloraaxa [Japsuna
NONOXMWIA HAYAIO YIIOPHBIM MOMBITKAM YUYEHBIX Pa3o-
OpaTb XU3Hb HA BUHTHKH, MPHUYEM MEXAHU3M HACTER-
CTBEHHOCTH HCKa/H B CTPYKType KJIETKH.

IToncku MexaHU3Ma HACNEACTBEHHOCTH TpUyMdab-
HO 3aBepIIMIHCh MOJBeKa Hasaj. [IxeitMc Yorcon u
Ppencuc Kpux onucanu CrpykTypy d QYHKUMIO ABOHHOU
crnupanm Ae3oKcupHboHyKiemHoBo# kucnothl (JJHK) —
MaTepuana, U3 KOTOPOro «CAeaaHbl» reHel. [Ipupo-
fia «HACJEACTBEHHBIX (HaKTOPOB», 0 KOTOPHIX Japsun
nucan enle B XIX Beke, 6p1na ycraHornena. S npexpac-
HO NOMHIO 6POCKUE 3arooBKU nepenosuiy 1953 ropa:
«TAMHA XV3HU PACKPBLITA». BynsBapHbie rase-
Tl MIPOBO3INACHAM TIPHIIECTBHE «TIPEKPACHOTO HOBOTO
MHpa» TEHHOM MHXKCHEPHH, OOemaIomei 4eIOBEHECTRY
Takue 6;1ara, KaKk KOHCTPYHPOBAaHHE AETEH MO 3aKa3y U
9y BOAEUCTBEHHBIE METOADI JledeHUust Hoe3Hen.

Ilon 3HaMeHa BOCTOPIKECTBOBABMIEH TEHETHUECKOH

TEOPHH BCTAJIH HE TOJNBKO TAGJIOUABI, HO H y4eHble-
6uonoru. CerofiHa MeXaHU3M, MOCPEACTBOM KOTOPOro
HHK ynpannser »xv3sbio, ommcaH Bo Beex yyebHuKax. On
cran Hentpansroii [lormoit monexymsipao# 6uonorun.

[Tonavyany ma JJHK Bosmarasu oTBeTCTBEHHOCTH
TOJILKO 3a (pU3HUECKHME XAPAKTEPHCTHKY XUBBIX Opra-
H13MoB. TloToM pemmwium, 9To MOAHOMOYHA TEHOB Pac-
NPOCTPAHAIOTCA €IlE W Ha SMOIMM U ToBeAcHue. Masr-
HMK CTapOrO CIOPa O PONU «MPHPOJBI» H «BOCHHTAHMSI»
B HAIEH XXU3HHU ~— nature ¥ nurture KayHyJcsa JaJeKo B
CTOPOHY «NpHpOAbI». MbI IOBEpWIM, YTO GBIBAIOT JIOAU
¢ NeeKTHBIM «TEHOM CYACTBA», OT POXKIAEHHA OOpedeH-
HbIE HA HeC'-laCTI!HBYIO JXU3Hb.
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Brepenue

I'fo Bce#t BRAMMOCTH, 5 ObUT OLHAM H3 3THUX YILEPOHBIX
cTpajanneB. be3XaJoCTHbIE yAaphl CYAbOBI CHINAIHCDH
HA MEHs CO BceX CTopod. [locne goaron 6oe3HeHHOM
60pbOBI ¢ pakoBO# omyxosbio yMep Mo# oren. Tocnen-
HHUE 9ETBIPE MECALA €T0 JKU3IHH A pa3 B TPH-UETHIpE JHA
JieTan u3 BuckoscnHa, rae pabotan, K nemy B Huio-HMopk
1 06paTHO. B mpoMeKyTkax Mexy GIeHHsAMH Y TOCTE N
OTIA 5 9MTal] JIEKIMH CTYAEHTaM, KaK MOT, 3aHUMa/Ca
HayKOH H NMCAJ MPOCTPAHHYIO 3aABKY HA NMPOXOJDKEHHE
(bHHAHCUPOBaHUS MOMX HcchefoBaHHH B Hanmonas-
HbI HHCTUTYT 34PaBOOXPAaHEHHSA.

Ko BceM 3TMM MBITApCTBAM Ha MeHsA CBayiwiCs elle
H pa30pHTENbHBIM 6pakopa3sBoaunil nponecc. [Tbirascey
YIOBJIETBOPHTD ANIETHTH CBOETO HOBOTO HAX/IeOHNKA —
cyne6uon cucremnr CIIIA, s ocraica 6e3 rpoua B Kap-
MaHe. ‘

Teneps Bce MO€ MMyWIECTBO YMELAIOCh B OZHOM
4EMOJAHE, U A NEePeCceIwICA B allapTaMEHTbl, 60JbLINH-
CTBO O6UTATENEH KOTOPBIX MeYyTadH cOexaTs OTTyna
KYAa yrofso, XOTh B Tpelnep. OT OXHOrO BHAa MOMX
coceaicl MeHA O6pocasio B APOXb. B nepByo Ke HeAemo
Y MEHsl YKPaJI® CTEPEOCUCTEMY, a elle Yepe3 HeJemo KO
MHE ABWICA JBYXMETPOBBIH JIETHMHA M, KOBLIPSA B 3yHax
TPEXAIOMMOBBIM IBO3/EM, NMOUHTEPECOBAJICS, HET JIX Y
MEHSI MPHUIATABHICHCS K HEH HHCTPYKLUH.

IMocnexHeii karuiel, TepEOIHUBILEH YaLTy MOETO Tep-
HEHWsA, CTal TeneOHHBIH 3BOHOK HAHKOBCKOTO KJIEPKA.
OH BOXIHBO COOOIWA, YTO MHE OTKA3aHO B HIOTEUHOM
kpeure. C KpHKoM «3abepHTe MeHA oTciofal!!» 51 1uBbIp-
Hy/1 Tene)OHHBIN anmnapar B CTEK/SIHHYIO JBEPb CBOETO
paGouero kxabuuera u Bapebearu pasuec TabaAnuKy «JI-p
Bproc X. Jlurrron, npodeccop kageapbl aHATOMHU MERU-
LMHCKOTO (paKy/bTeTa BHCKOHCHHCKOTO yHUBEpPCHTETa».
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Buonorus Bepsl

Marust KJIETOK — JiexXa BIO

I[ymaro, Terniepb NOHATHO, IOYEMY 5 B3AJT aKaJeMHUYe-
CKHH OTHYCK M OTIIPaBHJICA NPENO/ABATbh B MEZMIIMH-
ckylo mKoiy Ha Kapu6ax. Sl 3Han, uro Mou nmpo6ieMsl
NOoCNeAyIOT 3a MHOU. TeM He MeHee, KOT/Ia YHOCALIUH
MeHA aBHaaiiHep Npobwi nexedy o6aakoB Hajg Yukaro,
MHE NIPHIUIO B rOMOBY, 4To f Taku CBEXAJI! A naxe
npuKycui cebe 1eKy, YTOOBI He paCXOXOTATLCS.

Moe HacTpoense yny4imwiocs eme 6oabine, KOraa
TIECTHMECTHBIH CAMOJIET MECTHBIX dBHATIMHHI miepeHec
MeHs Ha MOHceppaT — KpOXOTHBIH, YeTbipe Ha JBeHa-
ALATb MWIb, K104OK cymH nocpeau Kapu6ckoro mops.
Tlpsnbii, ¢ apoMaToM rapaeHun 6pu3 eBa He CBel MeHA
c yma. Ecni OneM 1 B caMoM Jelte Cy1iecTBOBaJ, OH 6L
TIOXO3K HA 3TOT U3YMPYAHBIA, KyIalOLIMHCS B UCKPAIIINX-
S 3eJIeHOBATO-TOJYOHX BOJHAX OCTPOB.

MecrHbiii 06bI9all TPEATNCHIBA NOCBALIATh Bedep-
Hue yacol 6€3MONIBHOMY co3epuanuio. S caenanca rops-
YUM NPUBEPKEHLIEM TAKOTO puTyana. Kpeuibio Moero
AOMa, CTOSBIIErO Ha yTece, BBIXOAWIO Ha 3amaj. Ot
KpbUIbLIA TPOMHUHKA HBIPAJIA B 3€JEHBIH TYHHENb W3
JlepeBbeB M TalIOPOTHHKOB W Bela BHU3 Ha Geper, K
CKPBITOMY 3apOCAMY XACMHHA YeIUHEHHOMY IUISIXKY,
rgje s cMbIBan ¢ ce6s NpoOmMENIINA JeHb B TEIUIOH,
KPHCTANbHO-IHCTOH MOPCKOH Boje. MckynaBmucs, s
COOpYKal K3 NPUOPEKHOTO NEeCKa KPeclio, YCTpauRa-
Csl B HEM MOyA00HEE U CMOTpeJl, KaK COJHIE MeUIEHHO
NIOTPY>KAeTCA B OKEaH.

Tam, BOanM OT YHMBEPCHTETCKOM OKOJOHAYYHOM
MBILIMHON BO3HH, i COPOCHI MIOPBI OrPaHMIUBAIOIUX
MEHS JOTMAaTHYECKUX BEPOBAHHI U YBHIET MHP TaKUM,
KAKOB OH €CTh B JEHCTBHTENLHOCTH!
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Beenenve

[Monavany MHe He JaBUIM NOKOS 3aCEBILUHE Y MEHS B
yme Cucken v D6epr”. OHH A3BATENEHO KOMMEHTHPOBA-
7 KaXKbIH KaJp MOEH HEIENOo CIoXHUBLIEHcs xu3Hi. Ho
MOTOM UM HAJO0eJI0 KPHTHKOBATh, ¥ S IOHEMHOIY CTal
BCIIOMHHATB, YTO 3HAYUT ObITb B HACTOALIEM. Bo MHe
MPOCHYJIACh AABHO 3a0bITasi JeTCKaA 6e33a60THOCTD, B
A BIEPBLIE 32 MHOTO JIET OUTYTIUT YAOBOJLCTBHE OT TOTO,
9TO MPOCTO JKUBY.

DTO clienano MeHa B GOJIBLIEH CTEMEHH YETOBEKOM,
4yeM A ObUT UM Korga-nmu6o npexe. He menbinyio Tpanc-
dbopManmio A NpeTepnen U KaK yveHblit. Bexs s momyumn
6uonoruyeckoe 06pa3oBaHue B CTEPIILHOM, HCKYCCTREH-
HOW aTMocepe naGopaTtopHit u yekuuin. Hemynpeno,
YTO BCE JXMBOE MPEACTABIUIOCh MHe HOPMANBHON COBO-
KYNHOCTbIO OTAENbHBIX 6Hoa0rH4ecKkux BugoB. U Tonpko
3/1€Ch, € TOJJOBOH MOTPY3UBLIKCH B MLIIYINYIO H30OUIHEM
skocucremy Kapu6os, s cTan BOCIIpUHMMATD JKU3Hb KaK
XHBOH H ABIIAILKHA 1eTOCTHBIH OPraHU3M.

Cosepuas noucTHHe paiicKye IXyHITIH WIH fU1aBas ¢
MAacKOM U TPYOKOH Haj BEJTUKO/ICIIHBIMU KOPA/UIOBBIMH
pudamu, 3 Kak 6yaATO OTKPBIBAI OKHO M BHJEN TIOPa3H-
TebHOE €IUHCTBO PacTeHHH H XMBOTHBHIX. MIX OTHO-
LIEHUA JPYT C APYIrOM M C OKpYXXalomen cpegod Obun
HCIIOJIHEHB] TOHYAMIIero AMHAMUYECKOr0 PaBHOBECHS.
S cabnan necHb rapmonun xxusau — FAPMOHUWN!..
a He 6e3MO03rN0T0 JaPBUHOBCKOTO COMEPHAYECTBA Paln
BbDKMBAHHA —— H OKOHYATENIbHO OCO3HAR BCIO y60rocTs
aKaJleMHYECKON BHOJIOTMYECKON HayKU.

B BuckoHCHH s BepHYJICA BOMHCTBYIOLIMM pajHKa-
JIOM, TIPENCTIONHEHHBIM PEIIMMOCTH TIOABEPTHYTH PEBH-

¥ Jlun Cucken u Pomkep D6epT — ameprKaHCKHE KHHOKPHTHKH,

BEAyIIHe NOMyLAPHOH B cepeimie 70-X rOKOB TenenepeaadH.
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Buonorus sepb!

3UH JOTMBbI 6Honorun. Mano Toro, s, K A0Cafieé CBOMX
KOJLIEr, Ha4al OTKPHITO KpHTHMKOBATh Yapab3a Japsuna
H €ro 3BOJIOLMOHHYIO TeopHio. Bam unrepecno, uro sro
3Ha4uT JA GosbumHCcTBA 6uonoror? lpeacrasere cebe
CBALIEHHHKA, BOPBaBiuerocs B Batukan u o6BHHUBLIETO
B MOIIECHHHYECTRBE camoro pumMckoro [amy!

[Torom s 6pocun ONOCTLIIERIIYIO MHE TIpodeccop-
CKYIO JIOIDKHOCTb M OCYILECTRIJI CBOIO AAaBHO JIEJICEMYIO
MeuTy — IOJAJICA B MY3BIKAHTHl M CTAX UrpaTh POK-H-
pos. 51 He B o6u/e Ha TeX, KTO TOT/a PEILyUL, 9TO MHE Ha
TOJIOBY YHaJI KOKOCOBBI OPEX.

A nosuakommnca ¢ SIHHH", KOTOPBIt NO3aAHEE CTAN
HACTOAMEN 3B€3[0H, M BMECTEC C HUM CleJall Ja3epHOe
moy. K coxanenmo, ckopo s ybeauncs, 9ro cnoco6HocTe i
K HayKe y MeHs BCe-Taku Golbile, YeM K pOK-H-poty. Tax
4TO MHE TIPHIIUIOCh PACIIPOINATHCH CO CBOMM KPHU3UCOM
CpE/HEro BO3pacra (0 KOTUPOM S PacCKaXy B eme Gosee
Jymepa3sfupalomux NoAPoGHOCTAX B OAHON U3 NOCHEAY-
IOIIMX I71aB) H BEPHYTHCA K KJIETOUHOH OROJIOTHH.

MoumM nocnesHUM NPUCTAHKIIEM B MUPE TPATHIHOH-
HOH HaYKH 6bL1 MeauUHHCKRNA (aKynbTeT CTOHPOPACKO-
ro yuusepcurera. K ToMy BpeMeHH 51 OTKPBITO 1IOBEpra
COMHEHHMIO Y3Ke He TOIBKO JAPBUHOBCKYIO 3BOJIIOLHMIO C ¢e
MUETETOM I10 OTHOILEHHIO K MOEfAHMIO cebe MOJOOHBIX,
Ho u ['nasuyio 1orMy 6HONOrUH, CNACALILYIO, YTO KHU3HBIO
ynparnsioT reHnsl. Mo# BuizoB [naguo¥i gorme caenan
MEHA B I71a3aX HAYYHOrO COOOILECTBA HACTOALMM epe-
THKOM. S 3acityskuBaj He TO 9TO HOUKOTA — COXOKEHHs
Ha KocTpe!

*  fAunu (nomioe nMs SIuun XpucoManmc; poa. 1954) — MysbikaHT
TPEHeCcKOro MPOUCXOXKACHHS!, paGOTAIOMMIA B XARPE MCKTPOH-
HOM My3BIKU B CTHJIE HBIO-9MJUK.
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Beepenue

Ha coGecenoBanum B Ctandopae s B 3anasie 06u-
HWI IIPUCYTCTBYIONUIUX, 4 CPEAH HUX OBUIM M TeHETHRH
C MUpOBBIM HMEHEM, B TOM, YTO OHH HUYEM He Jyulle
PERUIHO3HBIX (paHATUKOB. B 0TBeT Ha TaKO€e ROWIYHCTBO
Pa34aauch BO3MYIUEHHBIC KPUKM, M A PELIIJL, YTO CeHyac
MEHS BbILBBIPHYT 32 JABEPb.

Bbiwio wHaye — mposo3rjameHHsie MHOM MOCTYNa-
TeI HoBo# 6nonoruv 3aenm co6paBIINXCA 3a KMBOE, H
MeHs NpHHSUIM Ha paboTty. Brarogaps moazepxke psiza
CT3HQOPICKUX YYEHBIX, H B OCOOEHHOCTH 3aBeAYyIOME-
ro oTAesnoM naroaoruu A-pa Knayca benma, a nony-
YW1 BO3MOXHOCTb NPOBEPHTH CBOHM WAEH HA MPAaKTHKE.
K yausnennio Kower, 3KCIEPHMEHTBI € KIIOHUPOBAHHBI-
MU YETOBEYECKUMH KJIETKAMU JOKA3aJIH MOIO NIPABOTY.
ITo pe3ynbTaTaM 3THX 3KCIEPUMEHTOB A ONy6JIAKOBa
ase pa6orn [Lipton, et al, 1991, 1992], nocne uero B
ouYepesHOMH pa3 NOKKUHYJI HayYHOE COO0LIECTBO — TeNneps
yKe HaBCerja.

51 ymen, Tak Kax, HeCMOTPS Ha TIOJJIePXKKY, HOTy4eH-
Hyio Muou B CT3Hdopae, To, UTO 3 NBITAIOCH CKa3aTh,
OCTaeTCa NacoM BOINHKIOIIErO B MyCTeIHe Hayku. [la,
WCCIEA0OBAHKA MOATBEPXKIAIOT 0GOCHOBAHHOCTD MOETO
ckerrcuca 1o nosoay I'maBHoi pormpl. CerogHa OAHNHM
M3 CaMbIX MHOTOOOELAIOMUX HAYUHBIX HANpPaBJIEHHN
cTana 3MATEHETHKA, H3Y4aionias MOJEeKyLApHble MexXa-
HU3MBI BIIWAHIA BHEITHEH CPEBI HA IeATEIbHOCTD M'EHOB.
C YuCTO MHTEIIEKTYa/IbHOW TOYKH 3pEHHSs, 3TO JOJDKHO
MHe IbCTUTD, BeAb POJIb BHEIHEHA CPe/Ib B PETyIALIM FeH-
HOM AKTHBHOCTH GbLIa MPEAMETOM MOMX HCCIIEJOBAHMM
YKHBOM KJIETKM €lle ABaJLIATh MATH JIET Ha3al, KOTAa K
CJIBIXOM He C/IBIXWBAJIM HU O KaKkoM anureneTrke [Lipton
1977a, 1977b]. Ho 3a npowezmve roapl MO 3aHATHA
Hosoli 6uonoruei BEIUIK 4aEKO 32 paMKHN [OZOGHBIX
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Buonorust Bepet

ynpaskaeHui s uHTe/wekTa. HeiHe s Bepio, yro xiueTkn
HEe TOMBKO MOTYT PACcCKA3aTh HAM O MEXAHM3MAX JKHBO-
T0, HO ¥ CIIOCOOHBI HAY4UTh HAC XMTb 60raTOMH, HONMHO-
LEHHOM KU3HBIO!

[{o akagemMuueckuM MepkaM, GOJBIIYIO €PECh TPYAHO
cebe BooOpasute. [Tonaraio, B Kpyrax yueHbIX MYXKEH,
MPAYYIIMXCH OT PEAJbHOrO MHpa B CBoMX Jaboparo-
puWsixX, MO aHTPONOMOP(HUCTCKUH, UIH, TOUHEE I'OBO-
ps, — ETO-MOPhUCTCKUA 06pa3 MBILIUIEHUS CO34a1 MHE
PENYTALIMIO CJIETKA CyMacLUue/mero Joxkropa Jymnrra®,
y4YMBINErocsa y CBoero roBopsmero monyras. Ho pns
MEHA 3TO — OCHOBA OCHOB GHOJIOTHH.

Ypoxk kneTok

Kax LUTOOMONOr, MOTY BaM CKA3aTh, 4TO BBI MPE/ICTAB-
Jisere coB6ow 11e)10e cooBIecTBO, OKOO 5O TPWIIMOHOB,
OJTHOKJIETOUHBIX 0CO0EH, NPH/IEPXKUBAIOMEECCA EAUHON
CTpaTeruy coTpyaHuyecTsa. Bama XusHp — nposieieHue
UX KOOPJAWHHPOBAHHOM AEATEIBHOCTH. Bama «uenose-
KOCTb» ~— ODOOIEHHOE BBIPA’KEHHE COBOKYTNIHOTO MHO-
KECTBA MX MHAMBHIYAJIbHBIX 4epT. TOYHO TaK Xe Hapox
CTPaHbI COCTOMT H3 €€ CO-TPaXKiIaH.

U eme, xak manucano 8 Kuure Butusa, — BeI cOTBO-
peHbl o obpa3y u nogobuio bora! [da, na, umenso ato
s ¥ uMero B BHAY. Kak ckasat Obl OZMH TeIeBU3HOHHBIH
nepconax: «¥Ync! On yro, aymMaer, 6yaro bor — sto
Kyva JIoAeu?»

Moii orBer — na. A ysepen, uro JA! Jomken npu-
3HaTh, MHe He TO cwiaM nepconnduuuposats bora kak

Hoxrop ynurtn — nepconax opxouMenHoro dumsma (1967).
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Beegenne

JMYHOCTh, — cNaBa Bory, Hac Ha 3emne 6ombine mecru
MIWUIHAPAOB, ¥ €C/IH GBITb TOYHBIM, CIOAA CJEAYET TPH-
O4BHTb U edie U BCeX NPEACTABHTENEH PACTHTEIBHOIO H
XUBOTHOTO I[apcTBa. Ml TeM He MeHee 51 BEPIO, UTO MBI H
OHH, BMECTE B3STble, COCTaB/LAeM Bora!

Cpenu Moux yutaTenel, BEpOATHO, HARAYTCA cKen-
THKH. MOXHO /Il BCepbe3 YTBEPIKAATh, CKAXKYT OHH, YTO
Hosoiit Opriean win moGoii gpYroi KULIayi MOIbMH
METAMOJMNC, C ero IPA3HBIMH GOMKAMU U TTOCTOSIHHBIM
CMOTOM, HM3-32 KOTOPOro 3a6bIBaelib, KaK BHITSAAAT
3Be3fIpbl, ecTb I'pag HebGecHpiii? A oTpaBiieHHble peky U
03€pa, B KOTOPBIX BBDKHBAIOT pa3Be 4TO MyTaHTbI? JTO
910 — TOXXe BOXKBA 06UTENE?

S, yyenpnii, mpoureAmmMit JOArKHH My Th OT €CTECTBEHHO-
Hay4yHOro peAyKuuoHH3Ma X Bymae, Xpucry u Pymu,
noeropsiio — JA! Y yreepxaaro: ecru MB!I XOTHM Bep-
HYTb cebe MOJAMHIHOE TeJeCHOe U MCUXHUECKOe 310PO-
Bb€, HAM HAJUIESKUT BBECTH 3Ty BBICHIYIO JYXOBHYIO KOH-
CTaHTY BO BCE CBOM ypaBHeHus!

Mg — He Guoxummueckue Mammusl. HammiM resioM
CO3HaHHUEM H, 3HAYHUT, HalleH XU3HbIO YIIPaBILIIOT BOBCE
He KOHTPOIUPYEMBlE T€HAMH TOPMOHBI M HEMPOTpaHC-
murrepst”, 2 TO, BO YTO MbI BEPMM! Cxkasu, uura-
TeNb, BO YTO BEPHILB THI?

[IpoOpBIBAsICH K CBETY

B sroit xuure 5 co6upatoch nposectd uepTy. 1o oxny
CTOPOHY 4epTbl OCTAaHETCS COBPEMEHHBIN HEOJapPBUHH3M,

*  HefipoTpaHCMHTTEPH! — XUMHUYECKHE BEIIECTBA, BO3GYKAAIOMME

MK TIOAABJIAIOIIME NtCPpEAavy HCPBHBIX HMITYABCOB.
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Buornorust Bepel

IpEeACTABIAIOIIHA )XH3Hb KaK HECKOHYAEMYIO BOHHY
6uoxumMmuecknx poboTos. 3a uepToii Bac xaer Hogas
6102024 — CYACTIIMBROC H PASOCTHOE COTPYIHUIECTBO
MHOKeCTBa CHJIbHBIX HHAMBHAYYMOB. TOT, KTO nepece-
JeT 4epTy U B NONHOU Mepe nocTurrer cyTh Homroii 61o-
JIOTUH, HE CTAHET MYCKAThCSI B GECCMBICIEHHBIE CIIOPHI O
TOM, YTO BaXHee — nature WM nurture, HacleACTBEH-
HOCTh WM BocridTaHue. EMy 6yzeT sicHo, 9TO eCTb HeuTo
6oublnee, YeM HACIEACTBEHHOCTh U BOCITMTAHHE BMECTE
B3sTHIE. Sl IMEI0 B BHJY Hallle CO3HAHHE,

Korga JenosedectBo yRHAMT MCTHHHYIO POJIb CO3HA-
HUA, HAC OXXUAJeT CMeHa NapaaurM, oAobHas TOH, 4TO
TIOTPACIA UBHAU3ALIHIO, KOTAA BIICHIIOCh, 9TO 3eMJis —
He [UTOCKUA 67HH, a map. Y MeHs HET HAKAKUX COMHEHUH
B TOM, 9TO TAKas CMEHA MAPAJIUIM He 33 TOPaMH.

Coeury yCOKOHMTB TeX, KTO MOXKET MOAYMATb, GYATO
A co6upa10cr.~. MPpOIECTE UM 3ayMHYIO Hay4HYIO JI€K-
0. S oTpojsich He MOGHI OPHUUHANTBHLIX KOCTIOMOB 1
raICTyKOB-YAABOK, 3aTO BCETJA IOOMWI OCTPOE CIOBLIO U
CJIBUT HEIUTOXMM AextopoM. Kpome Toro, Mue mpuxoaut-
cs pacckaseBath 0 npuHUMNax Hoson 6uonorun Teics-
YaM JIIOfIEH MO BCEMY MHDY, TaK YTO S BOJIeH-HEBOMEH
HAY4HJICS TOBOPHTH O HayKe NOXOAYHBBIM IIPOCTHIM
assikom. M elme, 51 Bcerga MAMOCTPUPYIO CBOM JIEKIIMH
HAITSAHBIMH KAPTHHKAMH, HEKOTOPbIE ¥3 KOTOPLIX BOC-
NPOU3BEAEHbl B 3TOH KHHTE.

B niepBoli rmaBe A paccKaxXy 00 YMHBIX KJIETKAX H O
TOM, KaK ¥ IIOYEMY OHH MOTYT MHOTO€ MOBEJATh HAM O
HAILIEM TeJI€ U CO3HAHUH. '

Bo BTOpOit rMaBe s IPUBEAY HAy4HbIE CBHAETENBCTBA B
TIOJIb3Y TOTO, YTO XU3HBIO YNPAB/AIOT OTHIOAbL HE TEHBI,
H II03HAKOMJIIO BAC C BNEYATISAIOUIMMH JOCTHXEHUAMU
JMUIeHETHKY — HOBOTO HAIPABJIEHUSA B OHOJIOTHH, O6'B-
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Bregenue

SCHSIOINETO, KaK OKPYXAloNas CpeAa BIUAET Ha NOBe-
Jleaye KJICTOK, HE MeHAA UX reHermdeckoro xopa. Cero-
OHA AMUTEHETHKA JAaeT BO3MOXHOCTh Pa3rajiath NpH-
poay MHorux Gone3Heii, B TOM YHMC/Ie TAKHX, KaK PaK U
130G peHu.

Tperba m1aBa NocBsANieHa KJIETOYHOH MeMOpane —
«KOXe» KIeTkd. be3 coMHeHHsA, BBl ropas3ao Gonbie
CTBILIANK O sape KAeTkH (B koTopoM copepxurca JJHK),
4yeM 0 ee MeMOpaHe. OHAKO NepeAOBbIE HAYYHBIE HCCE-
AOBaHHS NOATBEPXKAAIOT BEHIBOK, K KOTOPOMY s MpUIIE
ele ABaANATh NATH JIET Ha3af: MO3T KJIETKH — He AApo,
a MemOpana.

B ueTBepTOM INIaBe A paccKa3biBald O TOJIOBOKPYIKH-
TEBHBIX OTKPLITHAX KBAHTOBOH (PU3MKU. DTH OTKPLITUS
TTOMOralOT NOHATH GOJIC3HH YETOBEKA M IIO3BOJIIIOT HAXO-
JUTh HOBBIC METOAbI X Jie4eHusA. Y Bbl, B TPaJULIMOHHOH
MEAMIHHE KBAHTOBOH IM3HKE JHO CHX IIOP He YACUACTCA
NIPaKTNYECKH HUKaKoro BHuMaHus. [locnencrsms Takoro
IPEHEOPEKEHUS IUTA4ECBHBL.

B natoit rnase A 06BACHAIO, KAKHM OOpPa30OM IMO3H-
TUBHBIE YOEXXIEHUA OKa3bIBalOT IIyOovailllice BAMAHUE
HE TOJIbKO Ha I1OBEJEHHUE YeJIOBEKA, HO M HA €rO IEHBI.
Cronb >xe MOIIHBEIM BIUSHHEM O0NAJIAlOT W HETaTHBHbIE
yoexpaenus. [TonATh, Kak MO3UTHBHLIE W HETATHBHbBIE
yOeXKNeHHs BO3ACHCTBYIOT HA HANTY (pU3MONOrUI0, 3Ha-
YHUT HOJYYHTh BO3MOIXKHOCTh OOPECTH 3/JOPOBbE U XXUTD
CYACT/IUBO.

B urecro#t rnaBe roBOpUTCA O TOM, [TOYEMY KIICTKAM U
JIIOJIIM HEOBXOMMO PACTH W KaK MOJYYAETCA, YTO CIpax
YTHETaeT UX POCT.

CenpMasi 171aBa IOCBAIMIECHA BOIPOCAM OCO3HAHHOTO
poaurenbcTra. Hawm, poaurensm, crefyeT MOHUMATh,
YTO MBI HECEM TIPSIMYIO OTBETCTBEHHOCTH 32 YOEXICHHS
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Buosiorna seph

HAIIKX JieTeHN M 32 TO, KaK 3TH YOEKACHHS BIMAIOT Ha MX
xxu3nb. M naxe ecsn y Bac mer gereit, BaM 6yAer nonesno
3a4yMaTbCa O TOM, HACKOJIbKO Bamia CO6CTBCHH3.H JKH3Hb
0o0yCIOB/IeHA TeMHU yOeXXAEeHUsMHU, KOTOPEIE Bbl [IPUOG-
pesiu B IETCTRBE.

B smunore A pacckaxy o Tom, kKak Hosas 6uorozus
TIOMOI/Ia MHE OCO-3HATh BAXXHOCTL €AHHEeHHA Hayku n
Jyxa — nna Mensa, y9eHOro-arHocTMKa, 9T0 CTajIo HaCTo-
ANYM NPOPLIBOM,

['oTOBBI M BBl BOCNIPHHATHL HOBYIO pPEajbHOCTD,
OT/IMYHYIO OT MEAHMIIHHCKOU MOJIE/TH YeJIOBEYECKOTO Te/1a
KaK OHOXHMHUYECKOU Mamuubl? [ OTOBBI 1M BB IOBEPHTD
B CIJIy COGCTBEHHOTrD CO3HaHHA ¥ H€30 BCAKWX JICKapCTB
M FCHHOW WHKEHEPHH XUTh 3[0pOBOH, CYACTIHBOH U
UCTIONHEHHOU MOOBH XU3HbI0? S He yMWYHBIM TOProBery
U He CTPaxXOBOM AreHT H He MbITal0Ch NPOJATh BaM YTO-TO
COMHHMTEIbHOE, Peub WaeT MOIb O TOM, YTOObI BBl OTOpO-
CHIIM HABS3bIBAEMbIE BAM a3eTaMM M Hay4HbIM odu-
[IUO30M BEPOBIHUA H HENPEAB3ATO PACCMOTPENIM HOBLIC
WJjeu, npejJlaraeMble nepeloBoi HayKou.



fnaes |

Ypoku yvattiku lletpu:
TIOXBAJIPHOE CJIOBO YMHBIM
KJIETKaM U YMHBIM CTYIOEHTaM

Heypsaouiel Ha pafiCKoOM OCTPOBE

Ha BTOpOH JeHb Moero npebbiBanus Ha Kapubax s
NpeCTaN Nepex A0OPOH COTHEH ep3aBmINX OT HeTep-
nenus crygeHtoB. M TyT no Mexsa nomuo, 4ro ganexo
He BCE BOCTIPWHHMAIOT 3/ICIIHHE MECTA KaK GE3MATEX-
Hylo paickylo obutens. [ns atnx pe6st Monceppar
SIBILLUICA, CKOpee, JIMHUEH (GPOHT2, KOTOPYIO UM Cllefo-
BAJIO TMPOPBATh BO MMS 3aBETHOM MEUTHI — BpayeGHOro
AMTUIOMA.

[lepeno MHOM cupmenu MORM BCEX pPac U BO3PAcToB,
GOLLIMHCTBO — MOJIOABIE aMepUKaHUB ¢ BocTouno-
ro no6epexps. Cpeny HUX 6BUTH M GbBIIMAE IKOJIBHBIE
YIHTEJIA, H OYXTaTTCPbl, 1 My3bIKAHThI, © MOHAXHHA, U
TOProBel, HAapKOTUKAMH H JJaKe ORXHH IIECTHAECATACEMH-
NETHHH TIEHCHOHED, H30 BCEX CHJI CTAPABILMICA YCTETh B
9TOH XH3HH KaK MOKHO 60blue.
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I'maBa nepsas

[Ipu BCEX paziuuMAX, 3THX JOJel 06beANHANIO TO,
YTO OHU HE CYMEJTH TIPOHTH YPe3BbIMANHO XeCTKUH 0T6OP
Ha MEAMLMHCKAX (PaKyIBTETAX AMEPHKAHCKHUX YHHBEPCH-
TETOB U TCIIEPh XOTCJIH BO YTO OBbI TO HH CTAJIO JAO0Ka3aTe
CBOIO COCTOSATENBHOCTD M CTaTh Bpa4amu. BosbiumHcTBO
H3 HUX NOTPATWIM BCe CBOH COEPEXXEHHA HIH CBA3AH
ce6s KaGabHBIMA KOHTPAKTaMH, 9TO0bI IOKPbITh CTO-
MMOCTh ObyueHusi Ha MoHceppaTe U JOMOJHUTENbHbIE
pacxoapl, CBSI3aHHBIC C lepee3toM. MHorie, 0Ka3aBIINUCh
BIAJIH OT CBOMX CEMCH, APY3ed U JOOHUMBIX, Ha TIEPBLIX
nopax YyBCTBOBaIM ceba opmHoknMu. U eme, uMm BceM
NPpUIUIOCH IIPHCHOCZGJIHBHTBCH K XYTKAM XWIMIIHBIM
YCHOBHSIM B 3[EHIHUX CTYJEHYECKHAX OOILERHUTIAX. €M
He MeHee HMKaKHe TPYJHOCTH W NIPENSTCTBUS HE MOIJIH
OTBPATUTh MX OT LITypMa 3aBETHOM LE/H.

Jlo Moero mpue3a MM YKTAJH MMCTOJOIMIO M KJIE-
TOuHyi0 Guosormio Tpu npodeccopa. INepswlit monpo-
CTy 6POCHII MX Ha IPOM3BOJ CyAbOBI M c6exxasi ¢ 0CTpoBa
Yepes TPH Helled Mocie Hayana ceMecrpa. Bropo# yso-
wicst o 6onesnu. TpeTuil He 3HAN NpeaMeET H B TeYEHUE
JIBYX HeJIe/b, NPeJIIeCTBOBABIINX MOEMY MpHE3Nly, 3a4H-
THIBAJT HA JIEKIMSX TVIaBBI U3 y4eOHHMKA, YTO HAJ0EN0 HM
Xy>Ke TOPLKOH peJibKH, HO 00ecneunBaIo HeobXoauMoe
KOJIM4ECTBO y4eOHBIX 4aCOB.

U Bor, 3TH Gegosaru JMuE3peNaH YeTBEPTOro 3a
ceMecTp npenopaasares. S BKpaTue pacckasan uM o cebe
¥ Jan NOHATh, Yro 6yAy Tpe60BaTh OT HHX HE MEHBIIE,
YEM OT CBOMX BUCKOHCHHCKHUX CTYAEHTOB, BeIb VIS TOTO,
YTOGBI OMYYHTH PA3PEIICHHE HA BPAYCOHYIO MPAKTHKY B
CHIA, oy JOmKHBI 6YiyT NPOMTH ATTECTALMIO B TOM Xe
MeuuHCKOR KOMHCCHA.

3aTeM A focran u3 nopTdhens Kumy 3K3aMeHAHOH-
HEIX 6WIETOB M yCTpOW1 KOHTposbHyI0. KoHeuno, 1 pac-
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Ypoku yauku [leTpu

CYUTBIBAJ, YTO MOM HOBhlE NOZOIEYHBIE, OTYYHBIIUCH
[I0/ICEMECTPA, BAAAEIOT XOTA Obl MIOJIOBHHOM MaTepuana
Kypca.

MuHyT gecaTp B ayANTOPUM CTOAJIA MEPTBAS THIIH-
Ha. 3aTeM Mo HeH KaK GYATO pacmpOCTPaHUIACh HEBe-
AoMas 3apa3a, NpH4eM ObICTpee, YeM 3TO YaN0Ch OBl
CMEPTOHOCHOMY BUpYCy D60Ma, — CTY/ICHTOB OXBaTHIa
HepBHas MuxopaxKa. [1o Mepe TOro KaK TasIH OTBEXEH-
Hble Ha KOHTPOJIbHYIO IBAJIIATh MUHYT, UX HEPBO3HOCTh
nepepacTana B naHuky. HakoHen s cka3zan: «Bpems!», u
ayuTOpwsa GYKBAJIBHO B30OPBANach HECTPOMHBIM XOPOM
COTHH BO36Y>KIEHHBIX IOJIOCOB.

Koe-kak yTHXOMHpPHB MPUCYTCTBYIOLNX, I IPHHSI-
CA 3a4YUTHIBATh NIPABWIbHBIE OTBeTHL. IlepBble IATh WK
IEeCTh W3 HUX BBI3BIBAIM JIHIOD CAABJICHHBIE B3JOXH.
Jo#ins 1o orseTa Ha AeCATHIH BOTIPOC, S YCIbIIA MyYH-
TeNbHbIH CTOH. KTO-TO 13 CTy/IeHTOB NPaBWILHO OTBETUI
Ha JecATb BONPOCOB W3 ABAJLATH, ¥ 3TO OLUI JydlIMK
pesyibTar B rpymne. Eme HeckonbkuM ymanoch FaThb
CeMb NPABWIbLHBIX OTBETOB. UTO KacaeTcs OCTaJbHbIX,
OHH SIBHO METH/IM HayTaj U MOTOMY MONAJIH B 1eJIb MaK-
CUMYM [10 OIHOMY — IO ABa pasa.

Onu cupenn B onenedenuu. Sl nocmoTpen Ha MX
ckop6Hbie smna. 1To cyTi, UM NpeACTOANIO YUUThCS 3aHO-
BO. Y MeHSA 32IIEMHIO B TPYAU — 3TH pebsATa HaOMUHa-
nu ¥306paskeHHbIX HA MPUHIMCOBCKUX IJIAKATaX JieTe-
HbIIIEH TIONEHEH, KOTOPHIX yOuBalOT Ay6GHHaMu Ge3xa-
JIOCTHbIE TOPTOBLIbI MEXAMH.

Bepostno, coneHbiit, CAOGPEHHBIH TIPSHBIMU TPOITH-
4eCKHMH apOMaTaMH MOPCKO¥M BO3AYX cIIOCOOCTBYeET
NPUCTYNaM BETUKOJYIIHA — MO€ CepALe NpeAaTebCKu
Aporuyno. Heoxxunanuo ansi camoro cebs s1 oobsaBmi,
910 JUISi MEHS! BOTIPOC YeCTH — C/IENIaTh TaK, YTOOBI BCe
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I';mara nepsas

OHH CHANd BBINYCKHOM 3K3aMeH, — pa3yMeeTcs, NpH
YCIIOBHR HaJJIEXKAINEro YCEPAMS € UX CTOPOHHL.

Buznenn 6b1 Bbl, KaKad HafeXaa 3aCBETWIACh Y HUX B
rnasax! Sl nouyscrsoBan cebsA TpeHEPOM, KOTOPOMY HaZiO
HACTPOMTH KOMAHJy HA PEIUalOHil MaTy, H pa3paswics
nIaMesHOM peusio. S| cka3zan, 9ro MO CBOMM YMCTBEH-
HBIM CTIOCOGHOCTSIM OHH HHYYTh He XY>KE TeX CTYJEeHTOB,
¢ xotopbiMH 51 paboran B Coeannennbix lliTarax, u ¥ro
€ JUHCTBEHHOH IPHYMHOMN HX NIPOBAJIA HA BCTYNHTENbHBIX
9K3aMCHAX B AMEPHKAHCKHE YHUBEPCHTETHI CTAJIO TO, 9TO
OHM He BRI3YOpWIH y4eOHBIA MaTepual T2K, Kak ux bonee
yCHA4MBBIE CBePCTHHKH. He HYXHO ObITH cemu nsien BO
a6y, 3asABUN A, YTOOBI H3YUHTh THCTOJOTHIO U LIUTOJNO-
THIO, DJIEFAHTHOCTb TPHPOAB! B TOM, YTO OHa CJAERYET
JOBOJIBHO ITPOCTBIM 3aKOHAM, — JIOCTaTOYHO HX [OHATD,
1 BBl OyjeTe 3HaTh, kKak paboTaer KIeTKa. DTO ropasfo
npoiue, yeM 3y6puTh (aktel 1 nudpbl. Mol BIOXHO-
BCHHDBIY CNTAY Pa33afopHi OeHAT HACTOABKO, YTO OHH
BBIXO/IM/IA U3 ay[JUTOPUH, pEIYa OT JKEJAHMA NOPBATh
IIPOTHBOCTOAIIYIO UM CHCTEMY.

OcraBuucs B OAMHOYECTBE, S TOHAI, KAKYIO HONIY Ha
cebs1 B3BasI. HekoTopsiM H3 MOMX MOOMEYHBIX y4yeba
6buta oTkpoBeHHO He no cunaM. Iloaroroska ocrann-
HBIX OCTaBJLLIA XKENaTh Jydiero. S cTynun Ha cKomb3a-
KHH [1yTh, MOst OCTPOBHAN HAWLIMA TPO3Wia OOCPHYTH-
¢t kKatactpodoil M 1A MeHsa KaK NpPeojaBaTeIs H Jis
moux cryaeHtoB. Henasuss pa6ora B Buckoncune sapyr
NIOKa32/1aCb MHE CYLIHM ITYCTAKOM.

B camom gene, Tam, HOMHMO MeH#A, KypC MMCTONOTHH
M LIUTOJIOTHH YHTJIH ellle IATEPO NperoaBaTesiel Kage-
APl AHATOMHH, H COOTBETCTBEHHO, HA MOIO JIOJIO NpH-
XOJAMIOCH JIHIIL BOCEMb JICKIMH W3 TPUMEPHO NATHIC-
caTH. be3ycioBHO, A 3HAN BeCh JIEKIMOHHBIH MaTepya,
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VYpoku Haniku [lerpu

TIOCKOJIBKY BeJI ellle M JJabopaTopHbIe 3aHATHS, Ha KOTO-
PBIX CTYA€HTHl MOTJIM OOPaTHTECA KO MHE No 1oGoMy
BOTIPOCY, MMEIOIEMy OTHOLIleHHE K MoeMmy Kypcy. Ho
OJIHO /IE€I0 YTO-TO 3HATH ¥ COBCEM JAPYTO€ — M3/arath
TO, UTO 3HA€llb, HA JIEKIAX !

Y MeHs 6bUIO TPH BBIXOAHBIX JIHS, ITOOLI pa3o6paThb-
CA B CUTyalIliH, B KOTOPYIO A caM ceOs 3arHai. Brepsrie
3a MHOTHE rOflbl MHE NPHXOJHIOCh CAMOMY OTREYaTh
3a CTOMb OOMMPHBIH y4eOHBIA Kypc. Ecau 6b1 Hewro
noZo6HOE MPOH3OLWIIO CO MHOW gAoma, B BHcKoHcHEHE,
i, BEPOATHO, pa3HepBHHYAICA 6bi U ckuc. Ho 3aech, Ha
Kapmu6ax... npoBokas r;1a3aMu TOHyLIEE B MOPE COJIH-
ue, A NoUMan ceGA Ha TOM, YTO He HCIBITHIBAIO CTPaxa.
Hao6opoT, ocosHasrue Toro, 4to MHe 60JIbiLEe He HYKHO
NO/ICTPAUBATRCH MOf, APYTHX TPOdECcCOPOB, IPUBOAKIO
MEHA B BOCTOpT. Sl mpeARKyman 3axBaThIBaloLiee MpH-
Knouerue!

KineTku Kax MajileHbKUE YEJIOREUKHU

Kax oxazanocs BIOCJIEACTBAH, ITOMY KYPCYy JEKUWH
CYXJ€HO 6BLIO CTATh UHTEMEKTYaIbHOW BEPLIMHOK
MO€H aKaAeMHYeCKOH NMpenojaBaTeIbCKOd Kapbephl.
 cnonHa BOCIOJIR30OBANICA CBOEH CBOOGOAOH M M3da-
raja MaTepuan TakK, KaK CYHTAA HYKHBIM, COTJIZCHO TEM
NpeaCTaBIeHUsAM, KOTOPbIE YK€ HECKOJBKO JIET 3peNH B
MOeH roJioBe.

S Bceppe3 monaran, ¥ Noxaralo Tenepb, YTo MOHATH
(H3HOMOrHIO M TIOBEACHUE KIETOK ropasno Jjerde, eciu
yromoOuTe MX MaJeHbKMM dYenoBevykaM. Kak TyT He
BCIIOMHHTh MOM jaBHHe AeTckue daurtasuu. [Touemy s,
€CJIM MOXXHO TaK BBIPa3UThCH, OYCIOBEYHBAKD KIIETKH?
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I'mara nepBas

ITloToMy 4TO rogpl, npoBefeHHBIE Y MHKPOCKONa, He
JMINWIA MEHSI TIHETETa Mepes CIOKHOCTBIO H MOryie-
CTBOM TOTO, YTO Ha TIEPBBIN B3IJAN KaXKETCs HE3aMBbICNO-
BAaTBIMH KOMOYKaMH, ABIKyIIMMECA B yamke Ilerph.

BeposATHO, BBl NOMHHATE U3 INKOJBHOTO KYpCa OCHOB-
HBIC 2NIEMEHTHI KNETKHU: AAPO, B KOTOPOM COAEPKUTCS
TEHETHYECKUI MaTepHuali, MUTOXOHAPUH — KJIETOYHbIE
3HEProCTaHIMY, 3aIHTHAA 060/109Ka-MeMOpaHa u [IUTO-
MIa3Ma, 3alONHAIMAs BHYTPHKICTOYHOE NPOCTPAH-
ctB0. OJHAKO MPOCTOTA CTPOCHHA KJIETKH OOMaH4MBa;
KJIETKA — 3TO LeJIblii MMp, OHA MCITONIL3YET CJIOKHENTITHE
TEXHOJMOTUH, B KOTOPbIX YYEHBIM €ILIe TOJBKO MPeACTOUT
pa3obpathca.

C Touku 3peHust 60MBIIMHCTBA GHOJIOrOB, MOe MPES-
CTaBIIEHUC O KJIETKaxX KaK O MHHHMATIOPHBIX YeJIOBEY-
Kax — oTkpoBeHHas epech. [lofobHple ananoruu Ha3bI-
BaloTca antponomopbusmoM. s «MCTHHHBIX» ydyeHBIX
AHTPOIOMOP]hUIM — CMEPTHBIN TPEX; TEX, KTO EMY TIOA-
BEPJXEH, OHH IOfIBEPraiOT OCTPAKU3MY.

Ho He aHTponomMopduuma i, Mo CYyTH, ¥ CaMa OpTO-
JIOKCaIbHAA Hayka? Buosnoru HabmonaoTt 3a npuposou
H MPUAYMBIBAIOT THIIOTE3Bl O TOM, KaK OHA YCTPOCHA.
3dateM oHHU pa3pabaTbIBaIOT U CTABAT HayUYHbIE IKCHEPH-
MEHTBI, TO3BOJIAIONHE UM NPOBEPUTHL CBOM TMIOTE3BI Ha
npaxTiuke. OfHaKO O Kako# cBo6ome OT aHTPONOMOp-
¢u3ma TyT MoxeT HaTu peus? U rumotesst, u 3xcmepu-
MEHTBI — PE3YAbTAT YHUCTO YEIOBEYCCKOTIO MbIIJIEHUA
camnx 6mosioron. VHBIMM cioBaMM, OHH HEH30EXHO
OY4eJIOBECYUBAIOT M3ydaeMble UMU OOGBEKTbI, 1 3HAUMT,
XOUETCS UM 3TOT'O HJIH HET, OKA3bIBAIOTCA BUHOBHBIMH B
auTponomopdusme.

BeccMbiCIeHHDbIH 3aTIpeT HA aHTPOHOMOPQHIM —
NEPEXUTOK MPAYHOTO CPENHEBEKOBDA, KOT/IA IIEPKOBHhIC
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Vpoku yawku [leTpu

aBTOPUTETHI He AOMYCKaJIH B MBICJIM O CXO/CTBE MEXIY
yenoBekoM H aApyruma boxsumy TBOpennsmu. Corma-
CCH, 36CY PAHO OY€J0BEYUBATH 3JIEKTPUYECKYIO JIAMIIOY-
KY, PaZIMOTIPHEMHVK KM IICPOYHHHBIA HOX, HO H3TOHATD
3Ty MBIC/Ib U3 COBPEMEHHOI GHOJIOTHMH TIO MEHBILIEH Mepe
rIyno. Mey, Jlomm, — CymecTsa, COCTOSIME H3 MHOXKe-
CTB2 KJIETOK, YK€ OJHO 3TO MO3BOJSICT NPEANOIOKHTS,
4TO Y HAC C HHMU €CTb HeuTo obuiee.

TeM He Menee naBHue HyNeO-XpHCTUAHCKHE BepoBa-
HUA, COMJIACHO KOTOPBIM 4eJOBeK COTBOPEH OTAEIbHO
OT TIPOYMX JKMBBIX CymIeCTB W HE TaK, KaK OHH, BO CHX
TIOp MPOBOIMPYIOT Hallle BRICOKOMEPHE MO OTHOIIEHUIO
K 9TUM «JIMIIEHHBIM pa3yMa Gopmam SKU3HH, CTOAIMM
Ha HH3LIHMX CTYMEHAX 3BOMIOUMOHHOMN JIeCTHHIBI» . Kakas
HestenocTs! Ecym BB nocMOTpUTE Ha cebst ¢ TOYKY 3peHvist
OT/leIbHOM KJIETKH, Ball B3MIA] HA MHP M Ha cOOCTBEH-
HOC TeJIO KapAWHAIBHO U3MEHUTCS. Bol yRuWTE He 3HAI0-
iee MOKoA coobecTBO n3 bonee yeM SO TpWUTHOHOB
OTAEIbHBIX KJICTOK.

Iloka A nepe6upan B roJioBe 3TH MBICITH, TIEPES, MOUM
MBICJICHHBIM B30POM CHOBA H CHOBAa BO3HHKAJIA KapTI/IH-
Ka M3 SHIMKJIONEUH, BHJICHHAS MHOH enie B JIETCTBE.
KapTuHka cocrosia U3 ceMH OMyNPO3PavHbIX CTPAHHIL,
Ha KaXJOH M3 KOTOPLIX ObUI H306pa’XeH OJHH U TOT
e KOHTyp uenoBeueckoro tena. Ha nepmo¥ crpanmie
3TOT KOHTYp O4epunBa] (Urypy o6HasKeHHOTO HeNnoBe-
Ka. [lepeBopaunBas cranuiy, Bbl KaK OyATO CHHMaMH ¢
YeNOBEKA KOXKY, OOHaXas MyCKyJaTypy. 3aTeM, noode-
pPeAHO, BaM OTKPBIBAJICA CKEJIET, MO3T U HEPBbI, KPOBe-
HOCHbI€ COCY/Abl M BHYTPEHHHE OPraHbI,

JUia cBoero Kapubckoro Kypca si pemwI JOTIONHHTh
3Ty WITIOCTPALMIO M300paKEHHAMM KJIETOYHBIX CTPYK-
TYP — TaK Ha3bIBAEMBIX OPTaHEeNN — MUHUATIOPHBIX
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'nara nepsas

«BHYTPEHHHX OPTraHOB» KJIETKH, IUIaBAIOLIMX B €€ JKeJle-
o6pa3Hoif nuTomiasMe. [leno B ToM, YTO OpraHesIb —
aapo (caMasi KpynHas oprasesuia), Komimekc Fombmpxu
U BAKYOJIM MOXHO CYUTATh (YHKUUOHATBHBIMU IKBHBA-
JIEHTaMU TKaHeH ¥ OPraHoB Haulero cO6CTREHHOrO Tena.
O6bIYHO KJAETOYHBIE CTPYKTYPhl U3YYAIOT OTLENBHO OT
yenoBedecKOU aHaToMAH. Sl ke BosHamepwiics oObelH-
HHATb TO U apyroe, 113651 [IPOAEMOHCTPAPOBATh CBOHUM
CTYACHTAM CXOJICTBO YEJOBEKA U KJIETKH.

DTO [O3BOJANIO MHE HAIVIAHO OOBACHUTE HM, YTO KAC-
TOYHBIC OPraHesUIb! IOAYNHAIOTCH TEM JKe CAMbIM OHOXH-
MHYECKAM MEXaHW3MaM, YTO U HANI¥ BHYTPCHHHE Opra-
#bl. B genoBeueckoM Tesie HET Hil OFHOH (DYHKIMH, KOTO-
po# He 6bUIO OBl B OTAETBHON KiIeTKe. Besikas aykapaoTa
(rierTka, 061aaI0Man APOM) UMEET PYHKIMOHATHHBIE
IKBUBAJICHTH! YCTIOBEYECCKOU HEPBHOM CHCTEMBI, CHCTEMBI
TTHILEBAPEHHSI, CHCTEMEI AbIXAHHS, BLIICTHTENLHON CHCTe-
MbI, SHIOKPUHHOU CUCTEMBI, KOCTHO-MBIICYHOW CHCTe-
MBI, CHCTEMBI KPOBOOOPanieHus, HapYXHpIX HOXPOBOB
(4esI0BEYECKOM KOXKH), PEIPOJYKTUBHOH CHCTEMBI M laXKe
OPUMHTHBHON HMMYHHOH CHCTEMBI, (PYHKLIMOHHPOBAHHE
KOTOpO#H 06eCcIeYHBAETCA CEMEUCTBOM OCOOBIX aHTUTEIO-
oa06HBIX GENIKOB, HA3bIBAEMbIX YOMKBUTHHAMH.

Kpome Toro, si cobpascs nokaszaTh, YTO Kaxas KJAET-
Ka — Pa3yMHOE CYIIECTBO, CMIOCOGHOE XHUTh CAMOCTO-
TeNBHO (MO CyTH, YYCHbBIE JOKA3bIBAIOT 3TO BCAKMU pa3,
KOT/d OTAEJAIOT T¢ MW UHbIC KJICTKH U BBIPALIMBAIOT UX
KyasTypy). Kak y mogmew, y KIeTOK eCTh CBOH XENaHuA;
BCEM UM TNPUCYIa LIeJeyCTPeMIEHHOCTh — OHM aKTHB-
HO MUTYT 6JIarONpPUATHBIE AJIS1 HUX YCJIOBUA M M36eraioT
arpeCcCUBHEIX SMOBHTHIX cpell. Kak u mozau, KieTku aHa-
JM3UPYIOT TBICSYU CHTHAJIOB, NOCTYNAOLMX H3BHE, OT
HX MUKPOOKDYXeHUA. AHANH3UPYS 3TH CHTHANBI, OHH
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Vpoxu vamku [Terpun

BLIpaBGaTBIBAIOT HEOOXOAUMBIC TTOBEAEHIECKHE PEAKLMH,
obecneynBaloyie UX BbDKHBAHHE.

W TaK e Kak JIOfH, KIETKM CIOCO6HB! yurThest. OHu
[PHOBPETAIOT OIBIT B3aMMOACHCTBHSA C OKPY>KaIOLLIeH cpe-
IO, IOMHESIT O HEM M NIEPEAAIOT €r0 CBOMM ITIOTOMKAM.

Hanpumep, xoraa B Tesio pebeHka NMPOHHUKAET BAPYC
KOPH, KaXJasi elle He3penast KIeTKa €ro HMMYHHOH
CHCTEMB! IIOJlyYaeT KOMAaHAY CO3JATh HOBBIH I'tH, KOTO-
PBIH TIOCY>KHT «ABJOHOM» [yjisi MOCAEAYIONEeH BHpa-
60TKH 3aIUTHOTO MPOTUBOKOPEBOro Hestka.

Pasnsie ydactkn JJHK sBmMyHHBEIX KneTok Komau-
PYIOT CHHTE3 TeX WM MHBIX YHMKaJIbHBIX GEKOBBIX
dbparmerToB. [To-pa3HoMy nepeTacoBbiBas ITH yYACTKH
AHK, uMMyHHBIE KIETKH CO3AaIOT OTPOMHBII MacCHUB
TEHOB, HA OCHOBE KOTOPBIX CTPOATCA pasinyHble OCJIKH-
a”tutena. Ecnu Heapenolt mMMyHHOH kieTke pebeHKa
yJaerca BeIpaboTaTh HeOK-aHTUTENO, Goiee WK MeHee
KOMIUIEMEHTAPHBIN, TO eCTb HU3IUIECKH COOTBETCTBYIO-
Hi¥H BHEJPHBLIEMYCH B OPraHU3M BHPYCY KOpH, 3Ta
KJIETKA aKTHUBHPYETCA U B HEM 3aIlyCKaeTCsA Ype3BbIYaii-
HO TIOGOMBITHBIA MEXaHN3M, Ha3bIBaeMbIH adPUHHBIM
co3peBanueM. [laHHBII MeXaHH3IM NO3BOJLIET KJIETKE
TOUHEHIIUM O6pPa3oM «MNOJOrHAaTh» CTPOeHHE Oenaka-
aHTHTENA BIUIOTh [0 TTOAHEHIER KOMIUIEMEHTAPHOCTH
BTOprmemycs Bupycy kopu [Li, et al, 2003; Adams, et
al, 2003].

danee, NpH MOMOIIH NMPOLECCA COMATUYECKOH THUIIED-
MyTaLMy aKTHBUPOBAHHblE HMMYHHbIC KIETKH PAa3MHO-
JalOT UCXOJHBIA I'€H FOTOBOTO 6€JIKa-aHTHTeJa COTHAMU
kormui. OHAKO KaXAaA OUEpPeNHasn KOMKs OKA3BIBACTCA
clergka MyTHpPOBaBILIEH, OTIMYHOM OT OpuruHaia, 6aa-
rofiapsi YeMy OHa KOJHPYET CHHTe3 Geika-aHTUTeNa,
HECKOJIbKO OT/IMYAIOLIETOCs N0 CBOeMy CTpoeHuo. K3
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['mapa neppas

MHOXXECTBA BAPDHAHTOB HCXOAHOTO I'éHa HMMYHHaH KJ1eT-
Ka Bbibupaer wamnyummid. Ilpoueaypa comarTnyeckon
THIIEPMYTALMH [IOBTOPSETCS O TeX MOpP, MOKA UMMYH-
Has KJ1E€TKA He NOJYYHT GEJIOK-aHTUTEN0, NPEACTABIAIO-
Ui coboM uaeanbHbii (PU3MUECKUH «CIIEMOK» ¢ BUPYCa
kopu [Wu, et al, 2003; Blanden and Steele 1998; Diaz
and Casali 2002; Gearhart 2002].

Tako# «CJenoK» WHAKTHBHPYET BTOPTIHIHICA BHPYC
H MNOMEUYAET €ro KaK NOLICKALUUH YHUYUTOXKEHUIO, TEM
CaMbIM Orpaxkfas pebeHka OT MmaryGHOro BO3/EHCTBUSA
xopu. VIMMyHHbIe KJ1€TKY JETCKOTO OPraHu3Ma XPaHAT
FEHETHYECKYIO [IaMATh O MONYyYEHHOM OeJiKe-aHTHTENe U
nepearoT ero reH cBouM notomkaM. Kak cnejcraue, ecian
B OyaylueM peGeHOK CHOBa MOABEPIHETCA aTake BHPyca
KOpH, €T0 HMMYHHAs CHCTEMA TIPAKTHYECKU MIHOBEHHO
obecneuuT eMy HeOOXOOUMYIO 3AIUTY.

DTH YAHUBHTENBHbIE YMEHUSA KICTKH B 00G14CTH T'eH-
HOH HHKEHEPUH CBHJETEILCTBYIOT O TOM, YTO OHa, ECIH
MOJXXHO TaK BBIPa3UThCS, CIIOCOOHA pa3BUBATLCS «HHTEJI-
nexkTyanbHO» [Steele, et al, 1998].

VMHBIE KJIETKUA OOBEeIUHIIOTCS

HC CTOUT YAHUBIATLCA TOMY, YTO KJIETKH TaKHE YMHBIE.
HckomaeMble OKAMEHEIOCTH CBH/IETEILCTBYIOT O TOM,
YTO OJHOKJIETOYHBIE OPraHN3MbI 6BLIH MepBBIMH GopMa-
MM KH3HH Ha 3TOH r1adere. OHHE CYILIECTBOBAIIH YK€ CITy-
cts1 600 MWUTHOHOB JIeT NOC/Ie BOSHUKHOBEHUA 3eMIH.
B nocnenyromue 2,75 Munauapaa neT Ham MHp Obin
HAaCE/IeH UCKJTIOUMTENIBHO CBOGOIHOXHMBY IAMHU OJIHOKJTE-
TOYHBIMUA OpTaHH3M3MH -_ 63KTCPH.HMI/I, BOAOPOCAMH 1
aMe60n0J06HBIMHE TPOCTEHIIHMU.
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Vpoxu yaitku [TeTpu

Oxkos0 750 MUNNAOHOB JIET HA3aJ BO3HHKIIM IIEpBbIe
MHOTOKJIeTOUHBle hopMbI XKU3HK. [ToHaYany oHM npes-
CTAR/SIIY COOOM KONOHUU CBOGOIHBIX OIHOKIETOUHBIX
OpPraHU3MOB, HACYMTBIBABIINE OT HECKOABKHMX AECATKOB
[0 HECKONBKUX COTeH «CoTpaxaaH». [losanee xneTku
OLEHWIN IBOMIOLUOHHBIE MPEUMYLIECTBA COBMECTHOM
YKU3HH ¢ TTOSTBHUJIUCH COOGIIECTBA, BKITIOMAIONIHE MUUTH-
OHbI, MIWJUIHAPB] U Aa’Ke TPHUTHOHB! B3AUMOCBSA3aHHbIX
H COLHATBHO B3aAMOZCUCTBYIOLINX KJIETOK.

Takue rUraHTCKHE KIETOYHBIE COOOMIECTBA, KOTOPHIC
BHHBI HEBOOPYKEHHBIM M1a30M, GuoJor kiaccudpuuu-
PYeT KaK pacTeHHMs M XMBOTHLIX. Ho 4YeM ObI MBI UX HH
CYUTTH — MBIMBIO, COBAKOW WX YeJOBEKOM, OHH BCE
PABHO OCTAHYTCA TEM, YTO COGOH NPEACTABMAIOT, 2 UMEH-
HO — BBICOKOOPraHH30BaHHBIMH OOBETUHEHUAMHE M-
JIMOHOB ¥ TPH/UTHOHOB KNETOK.

DBOMOUHOHHBIM TONYKOM K Pa3pacTaHHIO MHOTO-
KJIETOUHBIX COOGIIECTB CTANIO CTPEMJICHHE K BBUKUBA-
nuo. Yem Gonbine opraHusm uHGOPMHPOBAH O CBOEM
OKPY>KEHHH, T€M BbIIIC €70 MIAHChI BbIKUTL. O6Beam-
HASCh APYT C JPYI'OM, KJIE€TKHA KapAHHAMBHO YBEJIUYMBA-
0T CBOIO HH(POPMHUPOBAHHOCTL O BHEIIHEM MHpe. Ecnn
KaXXIO# OTAENbHOM KIETKe YCIOBHO MPUITUCATh YPOBEHD
vHpOPMHUPOBaHHOCTH X, TO MOTEHIIHA/bHAS COBOKYIN-
Has1 MHGDOPMHPOBAHHOCTb KOJOHUAIBHOTO KJIETOYHOI'O
OpraHM3Ma paBHa, KaK MHHUMYM, X YMHOXEHHOMY Ha
YHUCJIO BXOJAIIMX B HETO KJIETOK.

BbicoKas mWIOTHOCTh «HACENEHHUs» KJICTOK B OpPraHu3-
Me 3aCTaBWIa X CTPYKTYPUPOBATH CBOIO cpefly obura-
Hua. OKa3ajoch, YTO MM TOPa3fo BBIrOAHEN crieldaid-
3upoBatbes. [lpudem adderTHBHOCTL pacnpeneneHus
MEXIYy HUMH MX QYHKIMHA Jaxe He CHIWIACh CETORHALI-
#HM GosnpmyM xopnopauusaM. B nponecce nutosoru-
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I'maBa neppas

4ecKOHN CIEHaIM3A1HY, KOTOpasi HAaYHHAETCA emie Ha
CTaUU 3apojbliilia, POPMUPYIOTCH KOHKPETHBIE TKAHU U
opranbl. Pacripenenenne 06s3aHHOCTeH MEXAY WieHAMK
TaKUX KJIETOUHbIX COOOIECTB 3aMeYaTIeBAETCA B TeHaxX
KaXXJ0H BXOAALIECH B HHX KIETKH, 9TO CYMECTBEHHO yBe-
nuuausaet 3¢EKTUBHOCTS BCETO OPraHU3Ma U €ro Cro-
COBHOCTBb K BbIKUBAHMIO.

B Gonbmux opraHusmax JHub HeOOJbIIOE YHCNO
KJIETOYHBIX 0CO0eH CrIenuaau3npyeTcs Ha yIaBIUBaHUA
CMTHAJIOB M3 OKpYyXamomeW cpefpl, DTy pojib B3I Ha
ceOsl rpyMnmbl KJIETOK, 00pa3yollirie TKaHH U OpraHBbI
HepBHOM cHcTeMbl. DYHKIHA HEPBHOH CHCTEMbI — BOC-
NPUHUMATL OKPYIXKalolee U KOOPAHHHPOBATh TIORe-
JEHHE BCEX OCTAJIBHBIX KJIETOK GOJIBIIOrO KIETOYHOIO
cooO01ecTRA.

bnarogaps TakoMy «pacnpefeneHMio Tpyna» KIeT-
Kd MOTYT OCYWECTBAATh CBOIO XH3IHEACATENbHOCTD,
TPaTs FOPa3fo MEHBIIE PECYPCOB, YeM eCii Obl MM IpH-
XOAHIOCh BBDKUBATh ITOOAWHOYKE. BecioMHMTE CTapyio
HnocnoBully: «BABOeM TpaTHWIB CTOJIBKO JKe, CKOJIbKO B
onHOYKY ». MIiu cpaBuUTe CTOMMOCTD TOCTPOUKH TPEX-
KOMHAaTHOrO OCOOHAKA ¥ TPEXKOMHATHOM KBapTUPHI B
MHOTO3Ta>XXHOM JIOME Ha COTHIO KBapTHp.

BosbmeM 14 npymepa aMepUMKAHCKMH KaNUTATU3M.
Tenpu ®opa yByzen npenMymecTsa y3kod cneldainia-
I[MM ¥ BBEJI €€ Ha COOPOUHbIX JIMHHAX CBOUX ABTOMOGHIL-
HbIX 32B0J10B. [Jo ®opaa Gprrasa pabouux — MacTepoB
Ha BCE PYKM TPaTHia Ha cO0pKY aBTOMOGWIA HeZeo.
Y Dopaa kaxIoMy paboueMy 6bUta OPyyeHa OfHA IPo-
cras onepanus. B pesymsrare oM cramu cobuparth aBTO-
MOOWIBL He 32 Heaenmo, a 3a MOJITOpa Yaca.

¥YBBI, nocrarouno 6eut0 Yapab3y Japsuny rnposos-
TJIACUTB, YTO IBOIOLMSA — 3TO HENPEKPALIAIOIANCS HH
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Ypoxu damku [Tetpu

HA CEKyHAY FPBI3HA 32 JyUIIMH KyCOK, H Mbl TIPEALUOWIN
3a65ITH O CTOJIb HEOOXOJUMOM 1A 3BOMIOLIHOHHOTO pas-
BHTHA COTPYIHHYECTBC,

s JapBuHa >XecTOKasn KOHKYPEHIHA W HACHWIHe —
HE TOJIBKO YACTh JXHBOTHOR YeNOBEYECKOM IPHPOIb,
HO ¥ TJIABHBIM JBWXHTEIb 3BOIIOLMOHHOTO Tpouecca.
B saxmouurenbHOM raBe cBoer KHMry «O Mpoucxoxae-
HUH BHJOB ITyTEM E€CTECTBEHHOro oT60pa WIH COXPaHe-
HUM 61aronpUATCTBYeMBIX NOPOJ B G0pbOe 32 XXH3Hp» OH
nHcai 0 Hen36exXHOH 60pbhE 32 CYMIECTBOBAHUE U O TOM,
4TO B OCHOBE 3BOJIIOLMH JIEXKAT rojof U cmeprs. Ilpn-
6aBbTe CIONIa €ro Bepy B TO, YTO 3BOJIOHUSA NPOHCXOAUT
CAIy4aitHbiM 06pa30oM, U BLI NIOJIYUMTE TEHHUCOHOBCKUIM
MHMp «KPaCHBIX OT KPOBH 3y60B H KOrTel» — yepejy bec-
CMBICTIEHHBIX CXBATOK pajy COBCTREHHOTO BLDKHBaHMSL,

Opomorust 6e3 OKPOBABJIEHHLIX KOI'TEM

Be3yc.noaﬂo, JapBun — caMasi A3BeCTHAsI IEPCOHA W3
BCEX YYEHBIX-3BOMIOUHOHUCTOB. O/[HAKO BIEPBbIE 3BO-
JOLMs KaK HayYHbIH (akT 6bU1a 325B1€Ha (DpaHIy3CKuM
6nosorom XKanom-Batucrom e lamapkom [Lamarck
1809, 1914, 1963). Jaxe Opucr Maiip, riaBHblii apxu-
TEKTOP COBPEMEHHOTO «HECOAAPBHHK3MA », IPUBHECIIE-
rO B CTapyio JO6PYIO NAPBHHOBCKYIO TEOPHIO FCHETUKY
XX Beka, npu3Haer npuopurer Jlamapka.

B cBoeM dyunamenTamsHOM Tpyae «OBOMOLMS M pa3-
"Hoo6pasmne xu3un» [Mayr 1976, p. 227) Maiip nucan:
«Mmue npegcrarisercs, yro y Jlamapka ropasgo 6ombiue

*  Tenuucon Anedpen (Tennyson, Alfred) (1809-1892) — anrani-
CKHil M03T, Hanbosiee OTYETIMEO BLHIPA3UBIIAA BO33PeHHS U
HaJEX/bl BUKTOPMAHCKOH 3M0XM.
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I'mapa nepsas

npas NpEeTEHOOBATh Ha 3BdHHE OCHOBOIIOJIOXHNKA TEO-
PMHM 3BOMOLUY, KAKOBbIM €r0 ¥ B CAMOM jeJie NOYHTa-
eT psf QpaHIy3CKUX HCTOPUKOB... OH GBI NIEPBBIM, KTO
TNOCBATHL LLCJI)’[O KHUTY [IPCXE BCErO UITOXEHUIO TEOPHH
opranuueckou asomouud. OH NepBbiM NPEACTaBIA BCIO
CHUCTeMY YXHBOTHOT'O MHPA KaK IPOJAYKT 3BOMOLMN».

Jleno gasxe He B TOM, 4TO JlaMapK H370KILT CBOIO T€O-
puio 3a nonseka fo Japsuna. Jlamapx onucan sgaum-
TEJIEHO MEHEE KECTOKHH BAPHAHT 3BOJIIOLMOHHOIO MeXa-
HH13Ma. CornacHo ero Teopu#, B OCHOBE 3BOMIOIMH JIEKHT
KOONEPATUBHOE B3aMMO/CHCTBHE OPraHU3MOB CO CBOMM
OKPY>EHHEM, KOTOPOE [JA€T BO3MOXHOCTb Pa3IHuHBIM
dbopMaM KU3HM BLIKABATH 1 Pa3BUBATHCA B JUHAMHYHOM
mupe. Jlamapk nomaras, 4To Opra#u3Mbl aJANTHPYIOTCH
K CBOEMY MEHSIOMIEMYCsi OKPY?KEHUIO U 3aTEM Tiepesia-
10T IPUOOPETEHHbIE MMM CBOWCTRA MO HacaeAcTBy. UTo
HHTepecHO, Teopwa JlaMapka BIIo/IHe COracyeTcst C OlH-
CaHHBIMH BBIIIE COBPEMEHHBIMH BO33PCHUAMHU OHOIOTOB
Ha AeATe/IbHOCTh MMMYHHOH CHCTEMBL.

Ha reopuio /lamapka TyT e Ono/imgwiack UEPKOBb.
Ero npeanonosxxenue, 4TO YeJOBER Pa3BWICH B3 HUSLUMX
bopM >Ku3HH, BBUIO OTBEPrHYTO IOMAMK KaK epeTHye-
ckoe. YTo KacaeTcs ydeHpIX TOro BpeMenu, ony Jlamap-
Ka TIONPOCTY BBICMESLIH.

OxoHYaTeIBHO TUCKpeUTHPOBaA Teopuio Jlamapka
HeMenki 6nonor Asryct Beitcman. UtoOm nipoBepuTs,
JIEHCTBHTEIRHO JIH TIPM3HAKH, IPHOOGPETEHHDIE B PE3Y b~
TaTe B3aMMOJIEHUCTBHA C OKPYIKAIOILIEH CPEloH, NepefatoT-
CA 10 HACJIE/ICTBY, OH OTPE3aj]l XBOCTHI MBIMIAM — CaMILy
¥ caMKe M 3aTeM CKPECTH/ HX. YBbI, IPHOOpETeHHan
pOAUTENSIMUA «HECXBOCTOCTb» HE NEPEAaNach MOTOMKAM.
[Iponomxkas skcnepuMeHT, BelicmMan moyuni gBaiuatsh
OJTHO TIOKOJIEHHE MBILICH, U HU OJHa 0cobb He pOHIACh
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Vpoku yaruxy [leTpu

6ecxBocTol. B MTOTE 3KCTIEPUMEHTATOP CAenal BLIBOJ,
91O TpefcTaBieHus JlaMapka o HacnefoBaHUM TpPH3HA-
KOB J10>XHbI.

Ho 6but au sxcnepument BeiicMana npoBepkoit Teo~
pun Jlamapka? [lo crosam asropa 6uorpaduu Jlamap-
xa JI. ﬁop,aauonoﬁ, cam JlaMapk cuMTan, 4To «...33KO0-
HBI, yOPaBIIONIVE KUBKIMHA CyImeCTBAMH, BEyT K BO3-
HUKHOBEHUMIO BCe GOJice CIOXHBIX UX QPOpM B TeUeHME
4YPE3BLIYAMHO IMPOJO/DKUTENBHBIX 1EPHOJIOB BPEMEHH »
[Jordanova 1984, p. 71]. OkcnepumenT Belicmana gnni-
ca Bcero math aer. Kpome Toro, Jlamapk nukorga He
YTBEPIKAAIL, YTO HACKCAYETCS 8B0061IE MOOOe USMEHEHME,
nperepnesaemoe oprarusmoM. o ero cnosam, opranus-
MBI «yXBATBIBAIOTCH» 34 T€ WIN MHBIE IPU3HAKU (HaIIpH-
MEp, HAJMYHE HIM OTCYTCTBHE XBOCTA), KOTAA Te HEOO-
XOAUMEI M JJIs1 BbDKMBAHHA. BbITb MOXET, N0 MHEBHIO
BeltcMana, MbIIIAM TOPA3A0 NErde BbDKHUTbL 6€3 XBOCTOB,
HO COpAIU#Bal I OH 06 3TOM Y CaMMX MBIIIEH?

Kak 6561 TO HU ObUIO GecxBocThie MbIIIA Belicmana
nojiopBaId HayuHyio penyrauuio Jlamapka. Ero Teopus
6bL1a olenbMoBaHa. B cBoel kaure «DBOIOLUSA SBOJIIO-
uyoHucTa» Koupax Yo iuHITOH, Crielia|uCT 1o BOmpo-
cam spoonuK u3 KopHenickoro yHusepcurera, mican:
«Jlamapk — opfHa u3 HaubGonee BBIAZOUIUXCA ¢uryp
B UCTOPHU GHOJIOTHH, H NPH ITOM €r0 UMA CTANIO e/1Ba
U He pyraresbHbIM. BONBIIMHCTRBO yueHbIX O6peveHbI
HA TO, YTO WX BKJIJ| B HAYKy PaHO WJIH HO3JHO yTpa-
THT CBOE 3HaYCHUE, HO OYEHb MaJi0 HaWJETCs TeX, YbH
paboTHI JaXke CIyCTS ABa CTOJIETHA OTBEPTAIOTCA C TAKAM
HETOOBAHUEM, YTO HHOM CKENTTUK MOJKET 3aNOA03PHTD,
HET JIU TYT 4€ro-TO BPOJE YIPHI3€HHM copecrn. T oBOpSs
OTKPOBEHHO, MHE KaXKeTcsl, 4yTo K JlamMapKy oTHecimce
HecnpaseqmuBo» [Waddington 1975, p. 38].
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I'napa nneppas

A1 cioBa YONIMHITOHA, HATIMCAHHbIE MM TPUALATD
NET Ha3aj, OKa3anuch npopodeckuMu. Cerogus, nox
JaBJEHUEM HOBBIX HayuHBIX (akToB, Teopns JlaMapka
nojsepraerca rayboko# nepeonenke. Bot saromosok
CTaTbH B IIpecTHkHOM XypHane «Caitenc»*: «He 6bu1 nut
Jlamapk B $em-TO Tipan?» [Batler 2000]. OxassbiBaercs,
TOT, KOTO TaK JOJTO Xy/WIH, He TaK yX ¥ omubancs, a
TOT, KOTO Mbl IPUBBIK/H NIPEBOZHOCHTD JO Hebec, He 6bIn
HEIIOTPeLLINM,

[Mouemy B HanM IHK MHOTHE YYEHBIE-3BOIONMOHUCTB
niepecMaTpuBaloT cBoe oTHouenne X Jlamapxy? Iloromy
YTO OHH HE MOTJIH He 0OPATATh BHAMAHKME HA Ty OFpOM-
HYIO pOJib, KOTOPYIO Urpaer B MOJ/IEPKAHUH JXKHU3HH B
o6uocdepe corpyaHHuecTBO! YUeHBIM JaBHO M3BECTHO
0 CUMOGUOTHYECKHMX OTHOIIEHMAX B npupoje. B ceoen
kuure «Yero ue pusien Japsun» (Darwin’s Blind Spot
[Ryan 2002, p. 16]) 6puranckusi Menuk ®psHk Paiian
TIPUBORUT IMPUMEP OTHOWICHUH MOPCKMX PavyKOB 4
PBIOKH TOGH: 1I0Ka paukH COOHPAIOT MHULLY, PhIOKa ro6H
O6IMTENBHO OXPaHsET WX OT XHIIHUKOB. /lpyroi npumep
M3 €ro KHWI'Y — paK-OTHIEeNbHUK, TACKAOMMH Ha CBOEH
PaKOBMHE PO3OBYIO AHEMOHY: «Pbl6Bl M OCBMHHOTH
6bUIH 6b1 HE MPOYb T0JAKOMHATHCHA PAKOM-OTIIETLHHKOM,
HO, KaK TOJIBKO OHH NPUOMKAIOTCSA K HEMY, aHEMOHA
BBIOPACKIBAECT MM HABCTPEYy CBOM SIPKO OKpPallleHHBbIE
I{yTanbLa, YCessHHbiE MEKPOCKOIIMYECKMMH 5 10BATBIMH
XaJlaMH, 3aCTaBJIsisd TOPe-OXOTHHKOB HCKaTb JOOBIUY
rae-uubyab B APYTroM MecTe». OTH OTHOLIEHUS BLITOJHbI

HeonnokpatHo ynoMmunaeMuie B xnure xypuanb «Calienc»
(Science; «Hayka») u «Hsitayp» (Nature; «IIpupona») — seny-
IHe HayYHbIE JKYPHAJIbL, IO CBOEMY BECY B HAYYHOM MADE HAMHO~
TO TIPEBOCXO/IANHE GOLUHHCTBO HEPUOAUIECKUX W3/ HMH.
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Vpoku vyauku [leTpu

U arpecCHBHON aHEMOHE: OHA HE TOJIBKO €3JMT Ha pake-
OTIIE/IbHIKE, HO M [THTAETCH OCTATKAMM C €ro CTOJA.

CoBpeMeHHBIE NIPEACTABACHU O COTPYIHNYECTBE B
IPUPOJIE UAYT FOPa3Ao Jablie NOJOOHBIX JIETKO HA6MO-
JaeMbix ABJeHni. «BHosory HAMMHAIOT BCE OTYETNHBEH
HOHHMATb, YTO JXUBbIC OPraHU3MBbI IBONIOLMOHUPOBAIU
COBMECTHO C Pa3NMYHbLIMH MHKPOOPTaHHM3MaMH, HeOH-
XOAMMBIMH UM A1 3/[0POBbSl H HOPMAJILHOTO Pa3BUTHA,
U TIPOJIOJIKAIOT BECTH C HAMHU COBMECTHOE CYLIECTBO-
BaHME», — TOBOPHICA B HeJaBHEH CTaTbe M3 XYPHana
«Caifedc», o3arnaehennod «“Manenbkada” noMmomsn
HAIIKMX MaJeHBKUX apy3eii» [Ruby, et al, 2004]. [Togo6-
HblE TIAPTHEPCKME OTHOINERUS M3YYaeT TaK Ha3blBaeMan
«CHCTEMHAs OHONOTHS».

I'lo upoHuy cyanOb1 B oCaeaHUE AECATIIETUS JTIOAW
OOBABUIN MUKPOOPraHU3MaM HACTOSAILYIO BOWHY. Mbl
yOHBAEM MX BCEMH JIOCTYIIHBIMH CPENCTBAMM — OT AHTH-
0aKTEpUANPHOrO MbLIa 10 AHTHOHOTHKOB. Ho Beib MHO-
THe DaKTepuu HaM nonpocry Heobxoaumpl! JlocTaTouHo
BCMTOMHMTB O TOM, YTO 6€3 MOJIE3HBIX OAKTEPUH B HalICH
MHUUIEBAPUTEIILHOM CHCTEME MBI TOTIPOCTY HE CMOTH GBI
&uth. OHH MOMOTAIOT HAM NEPEBApUBAThL TIHLLY U AeNa-
10T BO3MO>KHBIM BCACHIBAHHE HEOOXOJUMBIX BUTAMMHOB.
Bort moueMy 6¢3myMHOE NpUMeBEHIE AHTHOMOTUKOB HEZLO-
HycTHMO. AHTHOMOTHKH — NPHUMHTHBHEIE YOHIIbL, OHY
ryOAT nose3tbie 6aKTEPUM TOYHO TaK XK€, KAK H BPEIHbIE.

HenaBuue wcenenosanns B 061aCTH MEHETUKH BBUIBH-
7Y emle Of¥H MEXaHHW3M MEXBUIOBOTO COTPYAHUYECTRA.
Eci paHbllle CYUTANOCh, YTO TEHB IEPEAAIOTC HCKITIO-
YUTENBHO POAUTEIAMY MMOTOMKAM, HbIHE CTaNO SICHO:
nepefiaya reHOB, UHBIMU CIOBAMHM TCHHBIR TpaHCED,
HMEET MECTO M MeXIy OTACHbHBIMH NPEACTaBHTEC/IAMH
OJIHOTO M TOTO k€ BUJ2, H MEXAY Pa3IMYHbIMH BUZAMH!
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T'napa neppas

Takol reuuslit TpaHcdep CymeCTBEHHO YCKOPAET 3BO-
MIOUHMIO, [IOCKOJIBKY 6J1arofapsa eMy OpraHW3Mbl MOTYT
BOCTIOJIB30BATHCH OMBITOM, PHOGPETEHHBIM APYTUMH,
BeCbMa OT/IMYAIOLIMMHCA OT HUX oprann3Mami [Nitz, et
al, 2004; Pennisi 2004; Boucher, et al, 2003; Dutta and
Pan, 2002; Gogarten 2003]. Dro o3Hauaer, 4To Mexmy
Pa3HbIMKA GHOJIOTHYECCKUMH BUAMH HET HETIPOHUII2EMBIX
cren. [Iauuen [dpemn, pykoBoauress nporpamms: enap-
taMeHTa sHepreTuku CHIA no usydenuo reHoMa MMKpo-
OPraHM3MOB, CKa3aJl B MHTEPBBIO XypHany «CaueHc»
(2001 294:1634): «...Tenepb HAM HE TAK-TO MPOCTO CKa-
3aTh, YTO TaKoe OHonormdeckuii sua» [Pennisi 2001].

B TO Xe BpeMA BHYTpH- U MEXBHAOBOH TeHHbIH
06MEH 3acTarnsieT HAC MOAYMATh 06 OMACHOCTAX IeHHOM
nwKeHepuH. CTAaHOBUTCA OUEBHAHEBIM, YTO MIPHI HHOIO-
rOB, HaNpUMeEp, C TeHAMH TNIOMUJOPAa MOTYT HelpeicKa-
3yeMbiM 06pa3oM 3aTpoHyTh Bcio Guocepy. Oguo u3
HEJABHMX HUCCIIEOBAHMA 1IOKA3bIBACT, YTO rEHETHIECKH
MoAHQULHPOBAHHAS MUINA W3MEHAET CBOWCTBA Moe3-
HOH MHKpPO(QJIOpH KHIIEYHHKA YenoBeKa. [Heritage
2004; Netherwood, et al, 2004]. Auanoruunsim o6pa-
30M, TeHHBIH TPaHCHEP MEXAY TCHETHYECKH MOLM(PH-
LMPOBAHHEIMH CEIbCKOXO3SHCTBEHHBIMM KyIbTypaMH U
COCCII,CTBYIO]I[HMPI C HHMH OOBIYHBIMHM NOJNEBbIMHA pac-
TEHHUAMHU NPUBOIUT K MHOABJIEHUIO CBCP)(yCTOI‘;]‘{HBle
«cynepcopusixos» [Milius 2003; Haygood, et al, 2003;
Desplanque, et al, 2002; Spencer and Snow 2001]. Ha
6e/y, FeHHBbIM HMIDKEHEPAM HET Jena A0 peanuil reHHo-
ro TpaHcdepa, U Mbl HAUHHAEM MOXKUHATH KaTacTpodu-
YeCKHE TUTOJbI UX HERANMbHOBUIHOCTH yXK€ CETONHA —
HCKYCCTBEHHO CKOHCTPYHPOBAHHbIC FeHbI, 6ECKOHTPOJIb-
HO paclpOCTPAHAACH, WIMEHAIOT JXUBbIE OPraHMU3Mbl
[Watrud, et al, 2004].
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Vpoxu yamxu [Tletpu

Croetnanyctsl NpeAynpexRaaiOT: €CIH MBI HE OCO3Ha-
€M OOLIHOCTb TeHETHYECKOM CYyABLOB! BCeX GMOIOTHIECKUX
BH/IOB U HEOOXOAMMOCTb COTPYAHUYECTBA C IPUPOJIOH,
CyHIECTBOBAHWE HEJIOBEYECTBA OKAXKETCH O/, yrpo3ou!
Ham HeoOxommMO OTKa3aTeCA OT JapBHHU3MA, ane/iIu-
PYIOLIErO K MHTepecaM 060CO6IeHHOrO WHAUBHIAYYMa,
H BOOPYXKHTbCS TEOPHEN, MOAUCPKUBAIONIEH 3HAYEHHE
COOOIIECTR.

bpuranckuit yuenor Tumoru JlenTon npusoguT
CBUIETEIBCTBA TOTO, YTO 3BOMOLUS OOYC/IOBICHA MEXK-
BHJOBLIM B3aMMOJEWCTBHEM B GOJIBIIEH CTENEHH, YeM
B3aHMOAECUCTBUEM OTOEABHBIX OCOOEH ORHOTO H TOro
e sasia. B 1998 roay o nwcan B xypuane «Hofuyp»:
«...HaM Heo6X0IMMO IPUHUMATH BO BHUMAHUE BCIO COBO-
KYNHOCTb OPraHM3MOB H MX MaTePHAIbHOE OKPYXXEHME,
YTOOBbl TIOHATH, KAKHE W3 MPU3HAKOB CKJIOHHBI COXpa-
HATbCA U AOMMHHPORBaTL>» [Lenton 1998]. Orcroza cne-
JIYEeT, UTO 3IBONOLMA €CTh COTPYAHHUYECTRO IPYMI, 2 He
HHIUBHAYYMOB,

JleHTOH TOBOPUT O CBOEH NPHBEPKEHHOCTH Pa3pa-
6oranrou [IxetimcoM Jlasnokom Teopuu l'en, cornacso
KOTOpOit 3eM5 U BCe OOMTAIONIME HAa Hel BUABI Npef-
CTaBIAIOT COO0M eauHbIi cBepxopranuiM. CTOpOHHHMKU
JaHHOU THIIOTE3bl JOKa3bIBAIOT, 9TO0 MOO0E BMEIIATE)Ib-
CTBO, NMILAIONIEE 3TOT CBEPXOPraHU3M TPHUCYIIETO eMY
BHYTPEHHETO PaBHOBeCHA, — Oyab TO YHHYTOXEHHE TPO-
MYECKUX JIECOB, PA3PYLICHUE O30HOBOI'O CJIOS WIH FeH-
Hasi HHKeHepHsl — YTPOXAET ero (a 3HAYuT, M HalueMy!)
61aronosy4ulo.

Pe3y/bTaThl HeJlaBHUX MCCIEfOBaHMY, (UHAHCUPO-
BaHHBIX BpHUTAHCKHM COBETOM 110 U3YHCHMIO MPHPOAHOM
Cpefibl, CBUAETEIbCTBYIOT O TOM, 9TO 3TH OTIACEHHA OTHIOAb
He 6eciousensb! [ Thomas, et al, 2004; Stevens, et al, 2004].
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I'naBa neppBas

B ucropun Hamte# m1aHeTH MacCOBOE BHIMHPAHUE JKUBBIX
CYIIECTB MPOHCXORWIO NATH pa3, U BCIKHUH pa3 — MO BHe-
3eMHBIM [TPHYMHAM: TAKHM, HalIPHMED, KaK CTOJKHOBEHHUE
3eMJH ¢ KOMETOH. ABTOp OIHOrO M3 HEMABHUX HCCNENO-
BaHWH 3aKITI0Y2ET, YTO «MUP NPUPO/LI IEPEKHBAET CETOA-
HA IIECTOM W HaHGOJeEe MacIITabHBIN NEPHON], MaCCOBOTO
BBIMMPAHUA 3a BCIO cBOIO ucroputo» [Lovell 2004]. Onna-
KO cefdac, KaK NHIeT OJHH H3 aBTOPOB IIMTHPOBAHHOIO
Bbime uccregosaums xepemu Tomac: «Hackombeko Mbl
MOEM CYAMTb, IPUYMHOH MACCOBOTO BHIMMPAHHS GHO-
JIOTHYECKHX BHLOB SABJIAETCA OJUH-€OHHCTBEHHBIH XHBOM
OpraHM3M, 2 HUMEHHO — YEJIOBEK».

[TpaxTU4deckue BbIBOMHI
13 YPOKOB KJIETOK

Toau npenojaBaHuf Ha MEJHIMHCKOM (aKynbTeTe
ybeaunn MeHsl B TOM, YTO HawWly4HIAM BOIUIOIEHHEM
JapBUHOBCKOTO 32KOHA BbUKUBAHUA CHJIbHEMIIErO SBIS-
I0TCA CTYAEHTHI-MEAUKH. VX 5KeCTKOH KOHKYPEHIMH M
B3aMMHOMY MOACHXMBAHHUIO MOTYT MO3aBUIOBATh KaXKe
1oprcThl. Ho 0TKyaa crons orosrenbiit JADBHHU3M Y TeX,
KTO FOTOBHTCS HOMYYHTh POGECCHIO Bpaua, OAPa3yMe-
BaIOLIYIO UCKPEHHEE COCTPajanue K MofsM? DTo Bceraa
Ka3aJIOCh MHE HECKOJIbKO CTPAHHBIM.

TAroTHBIINE MEHs CTEPEOTHIIb TIO NOBOAY CTYAEHTOB-
MeAWKOB M3pagHo nomatnymuch Ha Kapubax. Tlocie
IPOM3HECEHHOW MHOM BJOXHOBEHHOHM pedd MOH He3a-
AawiBble OOMIB CIUIOTHANCH B HACTOALIYIO KOMaHAY H
COTBOPWIH HEBO3MOJYKHOE — OHM BCE BMECTE YCIEHIHO
3aBepmany cemectp! bosee cHbHBIC TOMOrald OTCTAIO-
UMM B 6RAarOfapA 3TOMY CaMU CTAHOBWIVCH CHITHHEH,
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Vpoku yaniku Ilerpu

B mrore Bce 3aKOHYWIOCH TO/UTHBY ACKUM X3IIITH-3HIOM.
AK3aMeH, KOTOPBIH HM MPHILTOCH CAABATh, ObLT HHYYTh HE
nerye; yem B BuckoncuuckoM yuusepcutere. U s ne Mory
CKa3aTh, YTO 3TH «OTBEP3KEHHbIC» CMTPARWINCH C HUM XOTb
CKOJIbKO-HHGy,IIb XY)KC, YEM HX «3JTUTAPHBLIC» KOJUJICTH B
CIHIA. To3sgnee MHOMME N3 MOUX TOTFALIHUX CTYAEHTOB
pacCcKa3bIBa KA MHE, YTO BEPHYBIINCH JOMOM H BCTpeda-
ACB CO CBCpCFHIdKaMI’l, OKOHUYMBINPMHA aMCpHKaHCKHe YHHA-
BEPCHUTETDI, OHH C YOBIECTBOPERMEM YOEKAATUCh B TOM,
uTo HY‘-II[IC MOHHUMAIOT HpHHL[HIIbl, KOTOPIJIM IMOOUYUHUHEHA
KHU3HB KJIETOK U 1eJTbIX OPraHu3MOB.

CaMo co6oit, s 6611 B BOCTOPre OT TOTO, YTO MOMM
MIOAONEYHBIM YAANOCh COTROPHTHL Takoe uyao. Ho kak
HMEHHO OHHW CMOIJIHA 3TOTO AOCTHYb, 51 IOHSUI JIUMIL CITy-
CTs roJbl. TOT/Ia Ke MHE KA3aJI0Ch, YTO BCE ALO B MOel
H306peTaTENbHOCTH (BIIPOYEM, S M CETOJHS CUHTAIO, YTO
COMOCTABJCHHE OHOJIOTHH YEJIOBEKA U KNETKUA — Xopo-
oM cnoco6 nmogayu matepuana). Cervac, 060CHOBAB-
ILIACh HA HAYIHOU TEPPUTOPHHU, KOTOPYIO, KAK YXKe ObUIO
CK43aHO, MHOTHE CYMTAIOT BIaJeHUAMH Clerka cyma-
ciiequero aokTopa dynurrna, s nonaraio, 4ro ycnex
MOMX CT)’IICHTOB BO MHOI'OM OG’bHCHﬂCTCﬂ TEM, YTO OHU
OTKa3a/IuCh OT IMOBEACHHH, TlpI/IHHTOFO B CPCJIC Ux aMe-
PHKAHCKHX KOJUler. BMecTo Toro 9rofnl KOMHWPOBaTh
3TOUCTHYHBIX YMHUKORB-CTY/ICHTOB, OHA TTOCTYNMIIH Tax,
KaK Be/lyT ce6s1 YMHBIE KJICTKU, — OOBEIHHWINCH M CTAIH
eme ymuel. Het, y MeHs @ MbIcin He ObL10 IIpeAiarath
UM YYHTBCH XKMTb Y KJIETOK — BCE-TaKH s ObUT BOCIIMTAH
B lyXe TPAAMUKOHHON Hayku. Ho MHe pocTaBnser yxo-
ROJIbCTBUE AYyMaTh, YTO OHU ABHHYJIHCH B 3TOM HAaTIpaB-
JICHUH UHTYWTUBHO, TOCJIe MOHX BO(‘FOP}KCHHBIX paccxa-
30B 0 CHOCOOHOCTH KJIETOK TPYIIMPOBATLCA M CO3ABATh
CJI0KHBIE M KOHKYPEHTOCHOCOOHRIE OPTaHN3MBbI.
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{"napa nepeas

U eme, ceityac 2 ayman (Torga MHe 3TC TOXe He
IPHXO/IUIO B FOJIOBY), YTO €llle OJHOW MPHYHHOH ycIie-
Xa MOMX CTYAEHTOR CTajl0 TO, YTO S HE OTPAaHUYHUIICA
IIOXBAJIOH B aipec KIETOK, S xBammn it ux camux! Yrobs
6bITH 06PA3LOBBIMM CTYJEHTAMU, UM TPEOOBAHCH CBH-
LETeNhCTBA TOTO, YTO MX BOCIPHMHUMAIOT KaK TaKOBBIX.
B nocnepyromux rnasax s MoKaxy, 4TO OYEHb MHOIME
U3 HAC XUBYT OTPaHUYEHHON JKU3HBIO HE IOTOMY, YTO
HHaue HeJb34, a TIOTOMY, YTO OHH AYMAIOT, 6y ATO TOIBKO
tak ¥ MOxHO. Ho TyT 5 3a6erato snepea. Ceftuac gocrta-
TOYHO CKa3aTh, YTO 3a YeThipe Mecaua B Kapubckom paio
5l OKOHYATEIbHO TPOSICHIW CBOM B3[JLA/bl HA KJIETKH K
Ha Te ypOKH, KOTOpbIE OHK TpenoAaioT monaM. Hupimu
C/IOBaMH, 5 HAIUEN yTh, BEAYmHMH K monuManuio Horoit
6HMOJIOTMM — HayKH, PEuIMTeSbHO OTGpachIBAIOMEH H
NOpaXKeHYeCTBO HAC/IEACTBERHOH T€HETHYECKOH 3ampo-
rPaMMHPOBAHHOCTH M J2pBHHU3M C €TO BbIKHBaHHEM
CHIbHENIINX.



nasa Il

OTo Xxe cpella, Ty

A HUKOrJa He 3a0yAy YpOK, HOJYYEHHbI MHOH B
1967 rogy, korpa, 6yny4un CTyAE€HTOM-CTapIUEKYyPCHH-
KOM, 51 YYHJICA KJIOHHPOBATh CTBOJIOBBIE KIEeTKH. MHe
NOTpe6GOBATHCh JECATANACTUA Ha TO, YTOOBl NOHATE,
KaKOE€ OrPOMHOE BJIHSTHHE OH OKA3aJl HE TOJIBKO Ha MO0
paboTy, HO W Ha BCIO MOIO KH3Hb.

Moii HacTaBHMK ¥ Bbljapomuiica ydeHwmin Vpm
Kenurcbepr, 04HUM U3 NEPBLIX OBJIA/IEBITHIA MCKYCCTBOM
KJIOHUPOBAHUA KJIETOK, CKa3al MHe, YTO, €C/IH KICTKH
TUOHYT, NPUYNHY ClielyeT UCKATh He B HUX, 4 B OKpYXa-
fowweit cpene. pB KenurcGepr He oTaH9ancs NpAMOTOH
BBIpAXEHHH, croicTBeHHOW [[keitmcy Kapsumy, pyko-
BOJHTENIO H3bupaTenbHol KaMmanuy bumna Kmmitona,
KOTOPHIA 3aABHI: «DTO Xe 3KOHOMHKa, Tynuusi!» Ha
TeX BBIGOPAX 3TOT JIO3YHT CTaJI €/[Ba I HE MAHTPOM.

Eii-60ry, nogo6Hubri 103yHr: «JTO Xe cpesa, TYiH-
ubl!» cromno Gbl MOBECHMTb HaJl CBOMMH PabOYHMA CTO-
naMH BceM nutob6uonoraM. Pa3 3a pasoM s yGexpancs
B TOM, HAaCKOJbKO MyAp 6bun coser Mpea Kenwnrc6epra.
Cromro MHe 06eCTIeYnTb KIIETKAM 3A0POBYIO CPEAY, OHH
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I'mapa BTOpas

HaguHanu 6aarononyddo pactu. Exsa cocroanue cpefipt
YXyALIAnoch, UX POCT NMpHOCTaHaBMuBaics. Kak Tonsko
A yJIy4iman cpesly, «3aHeMOrIIye» KJIETKH CHOBA NPUXO-
Avv B ceOst. B KOHIte KOHIIOB O MEHs JOLIIO, YTO UMEH-
HO TYT CKPAIT KJIOY K JIOHUMAHUIO IPUPOJBI KUBOTO!

BoabluunucrBo ugTo6H00T0B He 06patijaeT BHUMaHHs
Ha NoJO6HbIE TOHKOCTH KyabTypansHOU Texuuku. Ilocre
TOro Kak YoTcoH U KpHK OTKpbUIH TeHeTHYeCKHid KOX
IOHK, ydeHbie MaxHyJIH PyKOil Ha BANSIHHE OKPYJKAIOMWIEH
cpenst. OfHAKO MM ClIef0Bano 6bl IOMHMTB: caM Yapib3
JapsuH noj XOHeL XXH3HH NPU3HABAJ, YTO €0 3BONIOIM-
OHHas1 TeOpHs HEAOTTYCTUMO yMasia ee ponb. B 1876 roxy
ot nucan Mopuuy Baruepy [Darwin, F 1888]:

«[To MoeMy mienuio, 8eandaimeti Moeti OuUubKo
66110 MO, ¥MO 2 He NPudAr OOCMAMOUHO20 IHAYE-
HUR HENOCPEOCMBeHHOMY 6030eticeno, Xomopoe
OKPYHAIOUAR cPedd, m. e. numia, xaumam u m. 0.,
0KA3bl8Aem HE3ABUCUMO O eCECMBEHH020 OMOO-
pa... Kozoa s nucas «Ilpoucxomoenun 8u008» . 6
nocAeOyouue 20061 Y MEHR He BGbIN0 HADENHDLX C8U-
Oemenvcme npamozo 6030eHcmausn cpeonl; meneps
e noO0bHbIC CBUOEMENbCNBA MHOZOHUCACHHBL» .

Yuenbte — nocregorateny JapBHHa HACTYNAKOT Ha Te
Xe camble rpabnu. Bepa HegooueHxy cpesst B TOM, YTO
OHa BeJ€T K NeHETHYECKOMY AETCPMHUHU3MY — yOex/e-
HMIO, GYITO TeHB! «yIPABAAIOT» BCEM XKHBLIM. JTO y6ex-
LEHHUE HE TOJIBKO BBIHYXX/JaeT HEPalHOHAIBHO TPaTHTh
JIEHbI'M Ha Hay4YHble UCCACAOBAHUA (O YeM 51 COGUPaIoch
FOBOPUTH B OJHOH U3 MOCHEAYIOMUX TJIaB), HO M, YTO
ropazgo 6oJiee BaXXHO, MCKaKaeT HAMM NPeCTaBICHHA
o xu3uu. Korga Bel y6exaeHsl, YTO BaMH YIPaBIgior
reHbl, KOTOPLIMH BaC 06J1arofieTe/IbCTBOBAIM [IPU 3a4a-
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3T0 Xe cpeda, Tyuunsl!

THH, BBl NOJIydaeTe YAOOHYI0 BO3MOXHOCTH OGBABHTHL
ce6s JKepTBOH HACIEACTBEHHOCTH: « Sl He BHHOBAT B TOM,
4TO He ycnen caenath pabory B cpok. I1pocTo s Takoi
MEUTHTENBHBIN —— 3TO BCE TEHbI!»

C camoro nayana Onoxu I'eHeTHKH HaM BHYWIAIOT,
9TO Mbl GECCHIBHBI NEPER MOIIBIO CKPHITBIX B HAC T'€HOB.
BesmKoe MHOXECTBO JIOAEH XMBET B TIOCTOAHHOM CTpa-
Xe Tepej TEM, YTO OFHAKAbI HX FeHbl BAPYT BO3bMYT H
«BriovyaT» B Hux Heuro Yikacuoe. Ilpeacraspre cebe
YesoBeKa, BooGpaxkaiomiero ce6a 6omMb0¥ ¢ THKaIOWUM
YaCcOBBIM MEXaHHU3MOM H OXHJAAIOLIETro, YTO BOT-BOT B
HEM B3OPBETCA paK — TaK Xe, KaK OH B3OPBAJICA B €ro
6pare, cectpe, Asae Wi TeTe. MIWUTHOHB! IpyTHX BUHAT
B CBOEM IUIOXOM CaAMOYYBCTBHM HE COHETaHHE YMCTBEH-
HbIX, (PU3NYECKUX, SMOIMOHANBHEIX M AYXOBHBIX IPH-
YMH, a2 HApYIIeHHsT GHOXMMHYECKONH MEXaHUKH CBOETO
oprasuama. Bam pebeHok mepecran ciywarscsa? Cero-
JHS Bpad, BMECTO TOrO YTOOBI KaK CJEAyeT pa3obparth-
CSl, YTO TIPOHCXOAHT C €O TENOM, COSHAHUEM H TYXOM,
NpeJnoyTeT BBIIMCATh €My TabiaeTKu M8 UCIpaBieHus
«XMMHMUYECKOro JucbasaHca»,

PasymeeTcs, 1 HUCKOJIBKO He OClIapMBaio TOT (akT,
4TO HEKOTOphle 3aboseBaHMsA, Takue, Kak xopes [eH-
TUHITOHA, 6ETa-TaAaCCeMUA B KHCTO3HbIH QUOPO3, 06y-
CJTOBJIEHBI TeM Wi MHBIM fedektrsiM reHoM. Ho Takue
HapyIleHHsA BCTPeyaloTcsa MeHee YeM Y 2% HacelseHus.
Ilogasnstiowiee ke GONBIMUHCTBO MOKAEH POXKIAETCA C
TeHaMH, C KOTOPbIMH BITOJIHE MOXHO ObITh 30pPOBbIMH H
KUTBb cYaCTNIMBO. Te HamacTy, KOTOpble HbIHE OJONEBAI0T
9e10BEUECTBO, — AHAGET, CeplIeuHO-COCYAUCTDIE 3a60-
JIeBaHHSA, PaK — OTHIOAb HE BBI3bIBAIOTCA KOHKPETHLIM
reaoM. OHH — pe3sy/ibTaT CIOKHOTO B3aMMOJCHCTBUA
MHOXECTBA reHETUYECKAX U 3KOJOTHUECKAX (haKTOPOB.
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I'naBa BTOpasa

Ho kax Torga 6siTh ¢ ra3eTHBIMM CTaTbAMH, KOTO-
pble TO U Aeo TPYOsT 06 OTKPBLITUH OYEPEAHBIX TCHOB
BCETO 4€ro YyroAHO — OT JEAPEcCHH A0 WM30(ppeHuu?
[Tpounraiite 3T CTaThbU BHUMATENbHO, ¥ Bbl YBHAWTE,
4to (haKTHI, CKPHITHE 32 HPOCKAMM 3aTOJOBKAMH, KYAA
ckpomieii. [la, yueHbie CBA3BIBAIOT TeHbI C Pa3TAYHBIMU
3a60/1eBaHUAMH, HO KpaitHe PeKO ObIBAET TaK, UTO TO WIN
HHOE 3260/1eB2HHE O0YCJIOBICHO OJHUM-EAHCTBEHHLIM
FEHOM.

CMM nocTosHHO MYTAlOT 3TH ABE BEWM — CBA3aH-
HOCTb ¥ O6YCHOBIEHHOCTb, TEM CAMBbIM CO3[aBasi Hepa3-
6epuxy. OgHO Aen0 ObITh CBA3aHHBIM C 3260T€BaHHEM, U
CORCEM JIpyroe — O0GyCIOBMUBATE €10, TO ECTh CIIY)XXHUTh
MIPUYMHON U OCYUWECTBIIATh HANPABACHHOE, YIIPABIAIO-
1yee BO3ACHCTBHE.

Ecnu s mokaxy BaM K09 32)KUTAHHMA W CKAXY, YTO
OH MMEET OTHOLIEHHE K YHPABACHUIO aBTOMOOWICM, Bbl,
BEPOATHO, cornacutech co Muoi. B camoM nene — 6e3
3TOrO KJTIOYA S HE CMOTY BIJIIOUMTD 3a)KHTaHHE U, 3HAYUT,
MoO€ 3asAB/NCHHE B KAKOM-TO CMbIciie BepHo. Ho MoxHO
JIM CKa3aTh, YTO 3TOT KIIOY aBTOMOGWIEM «yIpaBAsCT» ?
byas 370 Tak, Bbl He PHCKHYJIH Obl, BBIXOJA U3 Mallld-
Hbl, OCTARJIATH €0 B 3aMK€ 32KH[AaHUA — U3 OMaceHus,
4TO OH, Yero JoGporo, ONODKHT ee Y Bac U yezer. Koy
3a)XKHTaHMA CBA32aH C yIIpaBleHeM aBTOMOBIIEM; yIIpaB-
NSET XKe UM YeTOBEK, KOTOPBI 3TOT K104 NOBOpaYMBaeT.
OnpefencHuble TeHBI CBA3aHBI C TEMM WK HHBIMH [1aT-
TepHaMM MOBEJEHUA OPraHM3Ma H €ro XapaKTCPUCTHKA-
MH — HO 3TH I'€HBl He aKTUBUPYIOTCH, MOKA YTO-TO HE
NpUBEAeT UX B JCHCTBUE.

Ho 4to npusoaut s geicreue reuwt? JocTarouno
TOHKHMH ¥ OTKPOBEHHBIH OTBET HAa 3TOT BOMPOC Aand B
1990 rony ®©pepepux HupxxayT B crathe, 03ariasicH-
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370 Xe cpena, Tynuis!

Hoit « MeTadbopsl ¥ poJIb FeHOB B Pa3BUTHM OPTAHA3MOB»
[Nijhout 1990]. I'lo cnoBam Humkxayra, naes, 6yaro
reHbl YNPaBIAIOT BCEM KHBBIM, BBICKA3hIBANACh TaK
YaCTo M JOJTO, YTO YUEHbIE 3a6bUIH O TOM, YTO 3TO BCEro
JIMUIb THIIOTE3a, HO HUKAK He YCTaHOBJEHHAsl WCTHHA.
B nencTBHTENLHOCTH Xe HayUHbIe HCCIEJOBAHUS [IOCTIEH-
HEr0 BPEMCHM [JaHHYIO THIIOTE3Y CKOPEE ONPOBEPrawor.
Bcennacrue rexoB, mamer HugxxayT, 310 0OMy/IspHas B
Hamewm obuectse Metadopa. Ham xodercs BepuTh, UTO
TeHHBbIC UHXXEHCPBl — HOBBIE BOJILEGHUKY, CIIOCOOHBIE
nevuTh 60J1€3HNH ¥ MEXAY AEJIOM KOHCTPYHPOBATh HOBBIX
DitnmrreinoB u Mouaptos. Ho Meragopa — oTtHionp He
TO K€ CAMOE, YTO Hay4yHas uctuHa. BoiBog, k KoTopomy
npuxoaut Humxxayr, Takos: «Korza B reHe Bo3nvKa-
€T HEOBXOAMMOCTD, €r0 IKCIPECCHIO" aKTHUBHUPYET CHI-
HaJl, OCTYNMAIOLNH U3 OKPYXKaIOLIEH Cpeapbl, 2 BOBCE HE
KaKas-TO TaM CIOHTZHHO BO3HHKINAA XaPaKTEPUCTHKA
camoro reua». [Tocne 3THX COB OCTaeTcsA ee pa3 obpa-
THTBCA K TEM, KTO CYHTaeT, YTO HAMU YNPAB/BUIOT IEHbI:
«DTO Ke cpeAa, TyImHIb!»

Berok: cTpoMaTeEPHAIT XXUBOI'O

Yro6u: YACHHTb, I0YEMY BOCTOPIXXeCTBOBaNa metadopa
BCEBJIACTHA T€HOB, HYXKHO Pa300paThCs, KaK IIOBUMAIOT
JIHK Te, kTO uX ¢ TAKUM PBEHMEM H3YHIOT.

B CBOE BPCMH XHMHKH'OPFHHHKPI YCTaHOB]/IJ]H, 9TO
KJIETKH COCTOAT M3 OYeHb KPYIHBIX MOJIEKYJ YeThIpex
TANOB: NOJTUCAXAPUIAOB (CIIOKHBIX CAXapoOB), IMIMULOB

*  DKCNpeccud reHa — COBOKYMHOCTB MOJIEKYJUIPHBIX MPOLIECCOB,
BeJYILKX K CHUHTE3Y TOrO HWIH MHOTO XMMMYECKOTO BEMIECTBA Ha
OCHOBaHHMH WH(OPMALIWH, 33KOHPOBaHHOH B 3TOM TeHe.
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I'naBa BTOpas

(xupos), nyxiaeunosbix kucnor (JJHK u PHK) u 6en-
koB. U xors KieTke HEOBGXOAUMB! BCE STH YETLIPE THNA
MONEKy/, Haubosee BaXXHbIM HX KOMIMOHEHTOM SIBIISET-
ca 6enok. Ilo cymectBy, KIeTKH MpenCTaBIAIOT COGOR
COODYKEHHS] U3 CTa THICAY DBENKOBBIX «KHPIMYEH».
W oaun n3 cnmocoGoB onucaHus HAIMHX COCTOAMMX H3
TPH/UTHOHOB KJIETOK Te/l — MPEACTABUTDH UX B BHAE GeJ-
KOBBIX MaUI#H (HA/IEI0CH, BBl YK€ NOHSIM, UTO JIMYHO 5
CYHTAIO HAC YEM-TO GOMBIIMM, HEXKEIM MAIUHBI!).

[laBaiiTe IPACMOTPHMCS K TOMY, KaK COEJHHEHD! APYT
C APYrOM B HalIHX KJIETKaxX 3TH CTO C JIHIIHUM TBICAY
6enkoB. Kasxibii 6e0K NpeACTaBiIseT coGoM NMHENHYIO
LENOYKY CBA3aHHBIX JPYT C APYTOM MOJIEKY] HYK/IEUHO-
BbIX KHCJIOT — HaNOJOOHE WrPYLIECYHOTO JETCKOTO OXe-
peJsbst Ha BTYJIKAX (CM. PUCYHOK).

«bycuHbI» B «OXepenbe» GelKa — 3TO MOJEKYJIbI
OJHOW M3 ABAUATH HCIOIb3YEMBIX KIETKAMH aMHHO-
Kucnort. ['lo mpaszxe rosops, npu Bcell CBOEH HaIJSLHO-
CTH, AHAJIOTHA C OXKEPEJIbEM HE COBCEM BEPHA, TIOCKOIBKY
MOJIEKYA2 KaXJ 0¥ aMHHOKHCAOTHI HECKOABLKO OT/AUYa-
eTcsi o opme. Tak 4TO pagu TOYHOCTH HaM [IPUAETCH
CKa3aTh, UTO HaIlUE OXKepe/ibe TTOMAMH Ha dabpuke.

A ecnm 6BITH elnie 6osee TOYHBIM, CIIEAYET IIPHHATE BO
BHHMAaHUE TO, YTO AMUHOKHUCJIOTHBIH OCTOB KJIETOYHOTO
Geska ropas3fio MArie U NOoJATAMBEH JETCKOro Urpyuley-
HOTO OXepeJibs, KOTOPOE pacnajaeTcs, eC/iu ero yepec-
4yp CHIBHO meperHyTh. CKakKeM TaK: CTPYKTYpa aMUHO-
KHCIOTHBIX UEMOYEK B €lKaX HAOMUHAET MMO3BOHOY-
HUK 3MEH, IT03BO/IAIOIMH ei U BLITATUBATBCA B CTPYHY, H
CBODaYHBATHCA B KIyOOK.

bnarogapsa ru6kuM cowieHeHUAM (MENTUAHBIM CBS-
3AM) MEXJYy AMHHOKUCJIOTAMH B G€NKOBOH «3MeM-
Ke» GEJIKA MOTYT NMPUHUMaTh MHOXeCTBO ¢opM. To,

54



3To Xe cpeAa, Tynuils!

KaKylo U3 HHX TIPAMET TaKas «3MEHKa», ONPEAEIACTCH
npeuMylecTBeHHO AByMa (akrtopamu, Ilepsolit dax-
TOp — (QHu3INYecKas CTPYKTypa 6enka, o6yCiIoBIcHHAS
MOCNEROBATENBHOCTBIO COCTABIIOUINX €ro 6yCHHOK-
AMUHOKMCAOT (KOTOPBIE, KaK yXe 6bUIO CKa3aHO BBIIlE,
HEMHOTO OTIIHYAIOTCA APYT OT Apyra no ¢opMe). Bropoit
(hakTOp — B3aUMOJEHCTBHE MOJIOXHUTENBHbIX ¥ OTPHULA-
TENMbHBIX EKTPHUYECKUX 3APSAOB HAa KOHLAX CBA3AHHBIX
ApYr ¢ ApyroM aMuHOKMCIOT. biarogapst rakomy B3au-
MOJIEHCTBHIO, AMUHOKHCIOTHI BeyT ce6sl KaK MarHUTBHL.
OpnHonMeHHblE 3apsA/iBl 32CTABJAIOT UX OTTAJKUBATHCS
ApYT OT JIpyra, B TO BpPeMs KaK Pa3HOXMEHHbIE — IIPH-
TArMBaTbCA. Kak nmokasaHO Ha PHCYHKE BBepXy, THOKHi
OCTOB GeNKOBOM 1ENH JIETKO NPHHKMAET Ty WM HHYIO
dopMy, KOT/Ia Er0 AMUHOKHC/IOTHBIE «[IO3BOHKH» NIOBO-
PaYMBAIOTCA M U3THGAIOT COCANHAIOMMNE UX COWIEHEHNUA,
YTO6bI yPABHOBECHTH CHIIBI, BO3HHKAIONIME H3-32 HMEIO-
IMUXCA TIONIOKMTENBbHBIX W OTPAIATENbHBIX 3aPHI0B.
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I'maBa BTOpasd

Kaxaas 13 21 amMHOKMCNOTSI, COCTBASIOLMX Kapkac 6enkosom Lien,
OTIM43ETCR COGCTBEHROM KOHUIYpaumeh OBpatute BHUMAHME Ha TO, KaK
OTAUNAKOTCA ApYr OT ApYra «oxepenses, cobpaHHoe U3 0ANHAKOBbIX LLAPUKOB,
1 «3Melikar, COCTABNEHHAR M3 TPYDHaTLIX CErMEHTOB PasAMuHOR hOpMb

Mounekyssipuble IETA HEKOTOPHIX GenKoB OBIBAIOT
TaKUMH JJIMHHBIMH, YTO il CBOP2a4YMBAHMA UM HEob-
XOIHMa «IIOMOILb» OCOOBIX BCIIOMOTATEIBHBIX OEIKOB,
Ha3plBaeMbIX XanepoHamu. HempaBuibHO cBepHyTbie
Gesiky, 1ogobHO moaaM ¢ fedeKTaMu NTO3ROHOUHHKA,
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BTo xe cpena, TYNuIL!!

Benkosbie Kapkach) Ha PUC. A U B MMEIOT ORHY W TY e NOCNefOBaTENbHOCTL
AMUHOKHCAOT (TPYB4aTBIX CErMEHTOB), HO KAPANHANBHO OTANHAIOTCA MO CBOEH
chopme. BapuaLn diopmit kKapKaca BO3HWKAIOT M3-3a NOBOPOTA COCEAHMUX
CEMMEHTOB B COMNEHEHMAX OTHOCHTENBHO APYT APYra. PaaHele no popme amu-
HOKMCHOTH NOBOPAYYBAIOTCH OTROCUTENILHO COBAUHAIOLINX UX 4CONEHEHUAS
{nenTnaHLIX ces3ed), K3-3a Yero aMUHOKMCNOTHBIA Kapkac 6enka npuobpeTaet
CrocoBHOCTb M3BUBATHCS, Kak 3mes. Dopma 6enkos He 3aaHa XecTko, HO
06bIYHAO OHW NPUHUMAIOT ABE-TPU KOHKPETHbIE KOHbHrypaLmy. Kaxyio xe

13 NOKA3aHHbIX KOHUIYPaLIWi, A v B, NpegnoyTeT Hatll rMNoTeTUYeCKIA
6enok? HTobbl OTBETUTL Ha 3TOT BOMPOC, HYXHO NPUHATL BO BHUMAHKE TO,

470 fiBE KOHLIGBHIE AMUHOKUCNIOThI HA CBOMX KOHLLAX 3aPAKEHM OTPHLATENbHO.
MockoNbky OAHOUMEHHDIE 3apAfibt OTTANKMBAIOTCS, KORGUIYpaums 6enka
Gyner Tem Sonee YCTORYUBON, Hem Banblue ApYr OT APYra OHM OKaxyTCs.
Mo3Tomy npegnouTeHue byaeT 0TRaHO KOHDUIypauym A.

He MOTYT YHKIHOHHPOBATH JOMKHBIM 06pa3oM. Takue
GesIKH KJIeTKa MapKUPYeT KaK MO/JIeXalie YHHYTOXe-
HHIO; HX AMUHOKHUC/IOTHBIE IIETH Pa3/iaraloTcsa Ha COCTAB-
JAOIUE ¥ 3aHOBO CODUPAIOTCA B MPOHECCe CHHTEe3a
HOBBIX OEJIKOR.
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I'mara BTOpas

Kax 6ernku co3panoT XU3HE

Kuzre OPFaHM3MbI OTJIMHAIOTCH OT HEXXHBBIX NPEKAE
BCETO TEM, YTO OHM JBIDKYTCA W BHIIONHAIOT «pabory» —
ABIIAT, NEPEBaPHUBAIOT NMANLY, COKPANAIOT MBILIINBI 1
T. b. Yro6b nOHATL IPHPOAY JXM3HH, HAM HeObOX0O1H-
MO pa306paTbcs, YTO NPHBOAUT B ABHXKEHUE OENKOBbIE
«MATIHHBI»

OxonuvatenbHas hopMa, KOTOPYIO IPHHAMAET HEIKo-
Bast MOJIEKY 1A (ee KORGOPMaius, KaK FOBOPAT OHOJIOTH),
ollpeJIeJIsIETCSl PABHOBECHBIM PACIIONIOIKEHMEM NEKTPH-
JECKMX 3apsUIOB B €€ aMUHOKUCIOTHOH nenw. Ecim pac-
npeieIEHHE MOJIOKUTE/IBHBIX U OTPHIATE/ILHBIX 3apANOB
B MOJIEKyJie OeKa M3MEHUTCS, OHA TYT K¢ NPUMETCS
BBIrMOATHCA U IIPUCTIOC20AMBATBCS K HOBOW CUTyaluH,
Pacnipesienenue 3apsAfoB B GEIKOBON MOJEKYJIE MOXET
ObITH H3OHPATENBHO H3MEHCHO LEJIBIM PAJOM Iponec-
COB, B YACTHOCTH IPUCOEAHHEHHEM JPYTHX MOJEKYJ HAU
XUMHYECKHX PYIN (HaupuMep, FOPMOHOB) U ZaXKe BO3-
JICHCTBHEM BHEIIHUX 3JeKTPOMarHHTHBIX NOJEH — CKa-
XKEM, TeX, YTO M3NYHAOTCH MOGWIBHBIMH TeaePOHAMM
[Tsong 1989].

KoncTpykTHBHOE COBEPIIEHCTBO TPaHCHOPMHPYIO-
muxcs 6eJKOB TOWCTHHE BIICYATIACT: HX TOYHCHIIAM
06pa3oM BbIBEPEHHAS TpeXMepHas KOHQUIypalusa Jaer
HM BO3MOJXHOCTb CBSA3BIBATBCA C APYTUMH OeIKaMM.
Korga 6enxoBas Monexysia BCTpedaercs ¢ Apyroi 6es-
KOBOY MOJEKYJIOH, (PU3RUYECKU M IHEPTETHYECKU € KOM-
[/IEMEHTAPHOH, OHU COETHHAIOTCA MPHMEPHO TAK Xe,
KaK XOpOIIO N10JJOTHARHbIE LIECTEPEHKM B YacaXx.

Paccmorpum eme aBe wtiocTpauau. Ha nepsoii moka-
3aHbI TATh GENIKOBBIX MOJIEKYJ — CBOEro poja MoJe-
KyJIpHblE «eCTEPEHKH» KAETOK. DTH OpraHHYecKHe
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3T0 Xe cpena, TynuLkr!

Ha puc. A nokazaHa NpPeAAnoHTHTENLHAS KOHDOPMALIMA Haled runoTeTUye-
koM Genkosoi Monekybl. Ciib OTTANKMBAHNA MeX Ty ABYMSA OTPHUATENLHO
3aPAXKEHHBIMY KOHUEBBIMIM AMNHOKMCIOTaMM (0603HaYeHbl CTPeKamu)
3aCTaB/ISIOT LieMNb PACTArWBATLCS TaK, YTOBH YIOMAHYTHIE AMHHOKMCNOTHI OKa-
331MCb KaK MOXHO flanblile APyr OT apyra Ha puc. B koHueBas amuHoxMcioTa
NOKa3aHa KPYNHbIM NAaHOM. CUrHan — B fIAHHOM CNYY3E MONEKYIE, MMEIOLLEs
GonbtUoi NoNoXUTENbHLIA 3apan (Genbii WapKK], — NPUTArMBAETCH K OTPMLIa-
TEJIbHO 3aPAXKEHHOMY Y42CTKY KORUEBON aMUHOKMCNOTBI M CBA3LIBAETCS

C HUM. B paHHOM KOHKpPETHOM CNyYae NONAXUTENEHBIA 3apsA curHana Gonblue
OTPHLATENBHOTO 3apAAa AMUHOKUCIOTHI. (ocne TOra Kak CUrtan CBs3bIBaETCS
€ BeNKOM, Ha COOTBETCTBYIOLLEM KOHLE LieNK 0BPa3yeTcs U3BLITOK NONOXNH-
TeflbHOro 32psAa. [ocKonbKy fONOXUTENLHBIM ¥ OTPMUATENEHLIW 33pSab! Npu-
TATUBAIOTCS, AMUHOKUCIIOTH! CTAHYT NOBOPA1MBATLCA OTHOCUTESbHO COEAMHSIO-
WX UX CBA3EN TaK, YTOBbI WX NONOXKWTENLHO U OTPMLATENLHO 33PAXKEHHbIE
KOHUbI CENM3NMCE.

«IIeCTEPEHKN» HMEIOT 6071ee MATKHE Kpast, HeM UX MeXa-
HWYeCKHE aHaJIord, HO 6arogapsi CBoed TOYHO BblEp-
KAHHOH TPEXMEPHOH KOHDUrypanuu MOTyT Ha/l€XKHO
CHETULTHCS C IPYTHMH, KOMILTEMEHTAPHBIMH UM O¢JIKO-
BBIMM MOJIEKYJIAMU.

Ha cnenyromei WLTIOCTPALAA d)yHKuHOHHpOBaHHe
KJIETKM JEMOHCTPHPYETCS HA NPUMEDE MEXAHUYECKHX
yacoB. Ha nepBoM puCyHKe NMOKa3aH METaUTMYCCKHM
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I'napa BTOpas

Ha puc. C noxa3saH nepexog, oT KoHdopmauuu A K KoHdopmatwn B.
ViameHeHne KoHPOpMaLU1 NOPOXAAET ABMKERKUE, KOTOPOE UCNONL3YETCA
ANS BLINDRHEHWA MONE3HON PaboTht — B YACTHOCTH, ANA OCYLECTBACHWS
TakuX (PYHKUMA, KaK NWLLEBApEHUe, AibXaHHE U COKPAWEHHUE MbILLILL,

Korfia curtan orpensetcs, 6enok BO3BPALLAETCS K CBOSH NPERNOUTUTENLHON
BbTSHYTOW KOHGOPMALIMK. TaK CHIHANbHO-00YCNOBNEHHOE ABXKEHNE
6eNKoBbIX MONEKYN AENBET BO3MOXHBIMM NPOLIECCH XMIHEACATENBHOCTH.

MEXaHU3M C €ro INeCTePEeHKAMM, NPY>KHHAMH, KaMHAMHU
u kopnycoM. IToropaunBasice, mecrepeHka A 3acramnser
MOBOPAYHBATHCH LuecTepeHKky B, mecreperka B mecrepen-
xy C 1 Taxk nanece. Ha cienyioniem pucyske Ha H3obpaxe-
HHE PYKOTBOPHOTO MEXaHW3Ma YISl HALMSAHOCTHA HAJIOXKe-
HO YBeJIMYEHHOE B MWUIHOHEI Pa3 H300paskeHne 6eNKOBbIX
MONekyl. B Takol 6e/KOBO-MeTaLTHYECKOH «MalllHHE»
NeTKO MPEeACTaBHTL cebe, Kak Geslok 1, MoBOpaYnBasch,
3aCTaB/IfAeT BpawlaThcsl GeNoK 2, a TOT, B CBOIO OYepe]ib,
Besok 3. A Teneps NepepeTe B3MIAL HA TPETHH PHCYHOK,
T/le YK€ HeT HHKAKUX PYKOTBOPHBIX fAeTaiech. Ilpoury!
Ilepen BaMu — 6esIKOBast «MALMHA» , OUH U3 THICTY Ger-
KOBBIX arperaToB, BXOASAIIMX B COCTAB JKUBOW KJIETKH!
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3OTo Xe cpena, Tymuilkll

Benku BHYTPHKJIECTOYHOH UMTONIa3Mbl, Graroga-
pA COBMECTHOMY JIeHCTBHIO KOTOPBIX OHA OCyLIECTBIIA-
eT ¢cBoM GyHKLUMH, rPYNIUPYIOTCA B OCOGbIE arperarsi,
HAa3bIBAE€MBIE KACKATAMH, HIH GCHOXHMHYECKUMH Ty TAMHU.
DT arperarsl KNacCHGUUAPYIOTCS NO UX (PYHKUUIM —
HanpuMep, ALIXaTENbHbBIE KACKA/bl, MUIIEBAPUTENBHbIE
KACKa/bl, KACKAAbI MBILIEYHbIX COKpPALIEHUH, a TAKXKe
NEYAILHO U3BECTHDbIN 3Hepronponssomamui uurut Kpe6-
ca — MOJUTHHHOEe GeACTBHE /sl CTYIEHTOB, KOTOPHIM
[IPUXOAMTCH 3ANOMHUHATE BCE QUIYPHPYIOLLHE B HeM G-
KORBIE KOMIIOHEHTHI M (JIOXKHBIE XUMHYCCKUC PEAKLIMM.

A

Pa3noo6paive 6enxoB. Ha pUCyHKe OKA3aNbI NRTb Pasnu-Hbix Ge/Kossix
Mmorekyn. KaxaoH U3 Hix CBOHCTBEHHa CTPOra onpefenerHas TpexmepHas
KOHCPUrYpaLus, B TOHHOCTH BOCNPONIBOAALLANCA OT KNETKM K KNETKE.
A. DepMeHT, NOrnoLLaLWKUi aTomM BoJopoAa.
B. CxpyyenHas suTh Genka koanareHa.
C. MemOpaHHbiH KaHan ~— 6eoK CO CKBO3HbIM OTBEPCTUEM B LIEHTpe.
D. Besnkosas cyGbeAMHMUA «KanCynb, COAEPXALUEN BUPYC.
€. AHK-cuHTe3upyrowmin chepMenT ¢ pUKpenieHHor
cnupancHon monekynoi JHK.
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Unara rTOopas

Moxere 1 BbI ce6e npeaCcTaBUTh, B KAKOH BOCTOPr
npuIUH 6MOJIOTH, KOTA2 Pa30bpannch B TOM, Kak pabo-
TaI0T HGeNKOBbIC «MAIUHBI» ? KieTka ucnosnbayer Ux s
OCYIIECTBIIEHHS Pa3/HYHBIX METa6OMMYeCKHUX W MOBE-
Jexdeckux (ysxupii. HenpeprisHoe ABiKeHHe 6enKOB,

MeTannnyecknii MEXaHU3M

BenKoBo-MeTANNMHECKNIA MEXAHN3M
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3To Xe cpena, TYmULHI!

" Benok 3

Lot

BE/IKOBbIN MEXAHUIM

HETIPePBIBHOE U3MeHeHre WX (OPMbI B TEUEHHE OAHOM-
€/IMHCTBEHHOM CEKYH/[Bl — BOT YTO JBWXKET XXU3HLIO!

BepxoBenctso JJHK

Bs, BEPOSATHO, 3aMETWIM, YTO B ABYX IIPEIbLAYILMX Mapa-
rpadax s nu cnora we ckazan o JJHK. Iouemy? [Toromy
4TO UCTOYHHKOM JABHKEHHSA, 00y CIOBAUBAIOUIETO PA3NHY-
Hble (POPMBI KUIHEAESTENLHOCTH KIECTKH, SABISIETCS BOBCE
He JIHK, a namenenue sneKrpHuecKol 3apsaKeHHOCTH
6emcoB. OTKyzna Xe B3A10Ch IIMPOKO PACTIPOCTPAHEH-
HOE NPeJICTABJIEHAE O TOM, YTO TeHbl «YNPARIAIOT» BCEM
sxuBbiM? [lapsud B «[Ipoucxoxxiennu BHROB» mpeaio-
JIOXW, YTO HACJEACTREHHBIC (DAKTOPHL, JIEPeAAIOINeECs
M3 TIOKOJIEHUSI B TIOKOJIEHHUE, OTPEAEIAIOT, KaKHe AMEHHO
IPU3HAKY OYAYT HAGMIONATECS ¥ HOTOMKOB. ABTOPHTET
JlapBuHa 6bU1 CTONb BEJHK, YTO YU€HbIE CJIOMA TOJIOBY
6pOCIWINCD Ha OUCKH 3THX CAMBIX «YHPABJLIIOIUX KU3-
HBIO» HACNEACTBEHHBIX (PAKTOPOB.
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['nmasa BTOpasg

B 1910 roay myrem TwiatesbHbIX MHKPOCKOMUUe-
CKUX UCCICAOBARMIL YOAT0Ch YCTANOBHTh, Y10 TIepe/ia-
OLLASCS U3 MOKONCHMSL B [TOKOJEHUE HACKECTBEHHAS
AHOpMaLMs 3aKBOYEHA B XPOMOCOMAX — HUTEBM(-
HBIX CTPYKTYPAX, KOTOPbIE CTAHOBATCA BUAHBI B KJIETKE
HCMOCPE/ICTBEHHO 11epC] TeM, KaK OHa pa3/Ie)uTcs Ha
ABE «IOYEPHHUE» KIETKW. XPOMOCOMBI BXOAAT B COCTAR
caMoi GoabIIOH W3 opraven kiaetku — sapa. HMso-
JUPOBAR SJIPO, YueHble 320panyuch BHYTPh XPOMOCOM
U OGHAPYXWIH, 9TO OHU COCTOST BCETO %3 ABYX THUNOB
Mmostekyr — Genka U JJHK.

B 1944 roay yueublec onpefenuny, 4To HacleACTBeH-
Has urgopmatms cogepxurcst 8 [IHK xpomocom [Avery,
et al, 1944; Lederberg 1994]. DxcnepumeHThi, HO3BOJMB-
Wwue CAENaTh JTOT BBIBOA, OB YPCIBHIUAWHO W3AUTHbI-
ma. Vceregosarenu suiaenunu JIHK ogrnoro suna 6axre-
pHil — Ha30BeM ero BUAOM A — H JI0GABWIM K KyIBTYpeE,
cofiepkainei TorbKo Gaktepud suaa b. OueHs ckopo y
bakTepHii BJIa b CTand mposBAsATBCA HAacneICTBERHbIC
NpU3HAKH, paHee cBoMcTBeHHble Buuy A. Korma crano
U3BECTHO, YTO AJS Tlepeflaul HacleACTREHHbIX [IPH3Ha-
KOB HE HY>KHO Huyero, kpoMe JHK, aTa Mmoneryna zaus-
Jia B HAYKe TIOMCTHHE BLIJAIOLIEECS MECTO.

Ocrapajiock onpeseIUuTs CTPYKTYPY HAlleH «BbIAAl0-
miekcsi» Monerynsl. C 3Tob 3ajaveit cipasmiucs keitmc
Yorcon n ®pencnc Kpuk. Monekyme THK okazamice
JJTIAHHBIMY HHTEBMAHBMY LETIOYKAMM, COCTaBIEHHBIMU
U3 a30TCOJAEPKALMX XUMHYECKHK COCAMHEHHH 9ETBIPEX
BH/I0B — TaK HA3bIBAaeMBIX OCHOBAHHW (aJICHHHA, TUMH-
Ha, nurosuna v ryauuna; A, T, C u G).

Yorcou u Kpuk cienanu BbIBOJ, 9TO MOCTIeNOBATENb-
HOCTb 2MUHOKHCJIOT B OCTOBE GEIKOBOM MOJIEKYJIbS OTIpe-
JeNIAeTCA MOCeN0BATENLHOCTBIO OCHOBAHKH B MOJIEKY-
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ae JHK [Watson and Crick 1953). I1uruas uenouka
monexyanr JIHK noapaspensiercss Ha OTjeNbHble TeHbI —
yUaCTKH, CyXaliye ab10HaMu i CUHTE3a KOHKPET-
Hplx GenxoB. Tax OblIM OGHAPYXXEHbl KOABL BOCNIPOU3-
BOZCTBA OEJIKOBBIX «MalUMH» KJIETKH!

Yorcon u Kpuk ob6bsichunn, novemy JHK uaeansHo
MOAXOANT [JTsi [Epefadd HacleJCTBEHHOH HMudopma-
uuu. B o6eruHOM cocTosianm xaxaasa uute JHK nepe-
1tetaercs c ee ogHoM uureio JJHK, o6pasys crobonno
CBEPHYTYIO KOH(PUIypanuio — TaK Ha3bIBAEMYIO JBOH-
HYIO Ciupanb. XapaKtepHas 0COOEHHOCTb 3TOH JBOMHOI
CIMPAIM B TOM, YTO MOCJIENOBATENBHOCTH OCHOBAHMH B
obeux Hurax JHK siBnsioTcs sepRajibHbIMH OTpaXeHHA-
mu Jpyr apyra. Koraa wura JJHK pacmieraiotces, kax-
[asl B3 HUX COAEPKUT MH(DOPMAIHIO, HEOOXOAUMYIO IS
BOCTIPOHM3BOJCTBA €€ TOYHOH KOMIUIEMEHTAPHOM KOMNY.
To ecTe myTem paspeauHesUs HUTER OBOWHOY CrMpany
monexynsl JJHK cranosarcs camoronupyomwumucs. 3t1o
Ha6MoAEHYE TO3BOIUINO NPeaNoaox)uTh, uto JHK camo-
CTOSITENILHO YRPABARET CRBOMM BOCIIPOU3BOJACTBOM — UTO
OHa Kak OBl cama cebe «XO3sHKa».

Ucxonsa u3 noranku, uro JAHK ynpasnser cobersen-
HBIM BOCHOPOU3BOJACTBOM U HeceT B ceGe mporpammy
BbIpaboTku 6enkos, Ppencuc Kpux cdopmymuposan
[r2aBHyI0 1OTMY 6MOMOIAH: TIOIIOXEHUE O ITaBEHCTBYIO-
weit pomu [IHK. DTo nomoxeHne KpacHOW HUTBIO MPO-
HU3BIBAET BCE HAYYHBIE TEKCTHI H, MOXXHO CKa3aThb, BHICE-
4eHO Ha CKPUKASIX HAYKH, MOJ00HO OHO/IECHCKUM 3aTI0-
BEJISIM.

CornacHo BBINEYKA32HHOM JOTME, CTYTIEHBKOH HIDKE
Bocceaaroued Ha napckoM TpoHe JJHK pacnonaraercs
¢e KOpPOTKOXUBYyIas «kcepokomusi» — PHK (pubony-
KJIEMHOBas KMC10Ta). IMEHHO OHa CTyRUT GH3UIECKUM
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I'napa BTOpPAs

maba0HOM Il KOJMPOBAHUS aMHHOKHCAOTHOH IMOCTTe-
JOBATENLHOCTH, COCTABAIOLIEN OCTOB GENKOBOH MOJIe-
KYJIbL.

I'naBHas morma 6uosioruu onpeaensieT 06pa3 MblIILTe-
HHA 3MOXHU FeHeTH4ecKoro Aetepmunusma. Koss ckopo
06K XUBOTO OPraHHU3Ma OIPEJeNIACTCA XapaKTEPOM
ero 6enxos, a 6enkn koaupylorcas JHK, nocnexnioio
BIOJIHE JIOTHYHO CUMTATh «IIEPBONPUYMHOMN» TeX WIH
UHbIX UepT OPraHU3Ma.

[IpoekT «['eHOM 4YeJIoOREKa»

I Tocne Toro xax THK nosyawia cratyc Llapuier Hebec-
HOM, BTOJIHE 3aKOHOMEPHBIM CTANO pelICHHe COCTa-
BUTH KATANOT BCeX FEHETUUECKUX 3BE3jl YENOBEYECKOTO
nebocknona. M B 1980-x rogax 6601 HayaT r106a bHBINA
HayyHbIi NMPOEKT «['eHoM yemoBeka», y4aCTHUKU KOTO-
poro nocrarunu nepesn co6oit 4pe3splyaiHO aMOuLH-
O3HYI0 33/Ia4y — KaTaJOTH3HPOBATH BCe UMCIONIMECH Y
vesoBeKa reHbl. [IpeAnonaranocs, YTo 4enoBeIecKoMy
OpPTraHU3My JUIsi IPOrPaMMHUPOBaHUs CHHTe3a Bonee YeM
100 TBICAY COCTABAAIOUIUX €r0 OENKOB HEOOXOAUMO 110
OZIHOMY TeHy Ha 0€/OoK; K MX YHUCIy CleR0Bajo 1oba-
BUTH IO MeHbIeH Mepe 20 THICAY PeryiATOPHBIX [EHOB,
NOTPeGHBIX U1 COTNACOBAHNA AEATEIbHOCTH KOAHPYIO-
wux resoB. MiToro, HexHTphie MOACYETH NOKA3bIBAM,
9TO 23 Mmapsl 4e10BEYECKHX XPOMOCOM JIOJIKHBI COREP-
KaTh Kak MHHAMYM 120 Thicad reHOB.

Ho aro ronbko npuckaska, ckaska snepesd. C TeMu,
KTO Ha4MHAET AepiKaThcsl 3ananunbpata ¢ TaiHaMy Bce-
JICHHOU, IPUPOJA JHOOHT WYTUTD 3JIble WYTKH HOUCTHHE
KOCMHUYECKOTO MacIuTaoa.
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Jlasa¥Te BCIOMHHM, K 4eMy IpHBerio sasisnerue Huko-
1as KonepHuka, 9ro 3eMs, BONpPeKy MpeACTABICHHAM
TOTAAWHUX TONYYYeHbIX-NI01y50TOoCcnOBOB, OTHIONb HE
Lentp Mupa. Ero peBomounonHoe 0TKpeITHE, 01Ty OJ/IHKO-
BanHOe B 1543 roay, nogopsaio ocHoBbl yueHus Llepk-
BU, JIULIKNO €€ HEIPEPEeKaeMOro aBTOPUTETA M O3HaMe-
HOBaJIO cO6OW HAYaJI0 COBPEMEHHOW HAayKH.

HeiHemunum gorMaTHKaM OT GHONOIHH [JOBENOCH
HCNBITATH CPABHUMBIH 1O cuie mok. BeusicHwiocs, 410
4eJIOBEYECKUH T€HOM COZIepKHUT He 120 ThIcAY reHOB, a
BCEFO ML IprMepHO 25 Thicay [Pennisi 2003a, 2003b;
Pearson 2003; Goodman 2003]. VueiMH crnoBamu,
yueHbie He gocunTanuch 80% HeoGXOAMMBIX, KaK OHW
NOJIaraiH, 4eJIOBEKY TeHOB. DTH KyJa-TO JEBILHECS TeHbI
Hafenanu Gonblie MyMa, 4€M BOCEMHAJUATb MHHYT
ayAHO3aNnACel, NPONaBlIie Ha HUKCOHOBCKHX ILIEH-
xax"'. Beap xoHuenuusa «OgMH 'eH — OMH OeIoK» Obula
KPAaeyroJibHbIM KAMHEM TeHETHYeCKOTO JAeTePMHMHH3MA.
M konp ckopo npoekT «I'eHOM YesioBeka» ONPOBEPT 3Ty
KOHIENIHIO, BCEM BBHICOKOYMHBIM TEOPHAM FEHETHKOB
0 TOM, KaK (bYHKUHOHHPYET KH3Hb, NPAMAs IOPOra Ha
cBanky! Tenepp y>Xe HeBO3MOXHO BepoBaTb B TO, YTO
TeHHbIe MHXEHEPb! CPABHUTENIBHO JIETKO CYMEIOT paspe-
YT Hawy npobnembl. CTOMb MasToe KONMHYECTBO IeHOB
(BCEro miup 25 ThICHY) MOMPOCTY He B COCTOSHUN HECTH
BCIO MIOJTHOTY OTBETCTBEHHOCTH 33 TAKME CIIOXKHbIE ABTE-
HMSA, KAK 4eJIOBEYECKAsH KH3Hb W yeroBevueckue 60e3nu!

*  Peus mger 0 nakyHe Ha oJHOH B3 MarHUTO(OHHBIX NICHOK, Npe-
LOCTaRNEHHBIX CYRY B CBA3M C TaK HA3IBIBAEMBIM YOTeprefTCKuM
JE/0M O HE3AKOHHOM NPOCTYIIMBAHMH TTOTMTHYECKHX KOHKYPEH-
TOB, KOTOPOE TIOBNEKIO 32 COGOM 0TCTaBKY npesnaenta CLIA
P. Haxcona 8 1974 r,
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Honyckaio, Bbl NpPOYIH 3TH CAOBA C YCMEMIKOM.
Ecin s xaxych saM upliuienkoM Lipinon, sasensiomum,
YTO HeBO EHETHKH YIAIO €My HA TONOBY ', NOTOAMTE C
OKOHYATENAbHBIMH BbIBOAAMH. bosibime CuibHble 3Bepu
HayKH FOBOPAT TO K€ CaMOe, YTO U A. BOT Kak npokom-
MCHTHPOBAJ YAUBUTENbHBIE PE3yIbTaThI poekTa «enoM
YeJIOBEKa» OAHH U3 BEAYIUHMX I€HeTHKOB MHpa, jlaypeaT
Hob6enerckoi npemuu I3rug barrumop:

«Ecau moavko wenoseveckuti 2eHom He cooep-
HUM MHONCecmea 2eH08, HeOOCIMYNHbIX HAUMUM
KOMNbIOMEPAM, HECOMHEHHAR CAONHOCMY HeA06eKd
MO CPABHEHUIO C PACMEHUAMU U HePEsMU 00Cmuzad-
emca om#HI00b He 3d cuem 3a0eicmeosanus 604b-
Wezo YUCAa 2eHO8.

Ionumanue mozo, omxyoa gce-maxu bepemcsa
HAWMA CAOIHOCME — KOAOCCANbHOE Pa3Hoobpasiue
Hawiezo nOBedeHUs, CHOCOOHOCb K CO3HAMENLHBIM
ROCMIYNKAM, BeAUKONeNHAR Pu3udeckas KoopouHa-
YU, TMOYHO 66I6EPEHHAA NOOCMPOIKA K UIMEHEHUAM
sHewnell cpedsl, 06Y4AEMOCME, NAMAMD... MONCHO
He npodosxcams, 8eprof — ocmaemcs 0esom 6y0y-
wezo» [Baltimore 2001].

ITo cnosam baarumopa, pesyabTarsi npoekTa «l'eHom
YeJIoBeKa» MOOYKAAIOT HAC PACCMATPHBATh ajbTepHa-
THBHbIE HJIEU IO OBOJY TOrO, Y€M YIIPABIAETCS XU3Hb.
«[ToHnmaHue TOrO, OTKy/la BCE-TAaKW GepeTcs Halla

Lsmnenox [[ama (Chicken Little) — nepconas crapuuroil ckas-
KW, TIPUHARIINNA JKelyab, YIABIIHH €My Ha rojoBy, 3a Kyco4ek
HeGa. DTOT CIOKET BIOCIEACTBEH MCTIONb30BANCA BO MHOXKECTBE
npou3sgeAeHni, B YacrHOCTH B BelweaweM 8 2005 r. myasTdunbme
crynuu Yonra duches «[fururenox Lpma».
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CIIO>KHOCTb... OCTaeTcs JesioM Gyayinero». He6o Bce-
TaKy yranao!

IToMuMo Bcero npouwero, pesyabTaThl IPOEKTa
«I'eHOM 9enoBexa» MOGYKAAIOT HAC MEPECMOTPET HALIM
B3aUMOOTHOLLEHHs ¢ 6uocthepoii. Mbl Gorbie He nMeeM
TpaBa JOKA3bIBATh CBOE 3BOTIOLMOHHOE IIPEBOCXOACTBO
Hang JIPYFPIMPI XUBBIMH CYULIECTBAMH CCbIJIKAMH HAa CBOH
reHbl, — €C/HM CYAMTh TIO MX KOJHWYECTBY, YENOBEK He
TaK VXK 4 OTJIMYAECTCA OT ropasao 6onee HpHMHTPIBHbIX
opraeusMoB. Bo3bMem 11 npumepa Tpu Hanbosee n3y-
YEHHBIX 00BCKTA FEHETHYECKHX UCCIIEJOBAHHU: MUKPO-
cKonmyeckoro ueppsi-Hemarony Caenorhabditis elegans,
TJIOIOBYIO MYLIKY-APO30dwiy u 06b4HYI0 gabopatop-
HYIO MBIlb.

Yepsr Caenorhabditis — uaeansublit 06bexT A1s
H3y4YEeHUs PO TEHOB B PA3BUTHH U [10BEACHUH 0CO0U,
OH XOpOIIO NOAJAETCS TeHETHUCCKEM MAHUITYJISLUSAM,
Teno storo 6BICTPO pacTyUiero W XOPOIIO Pa3MHO-
KAOUIETOCA CO3JAHUA COCTOMT U3 969 xjeToK; B ero
HE3AMBICIIOBATOM MO3T€ HACYUTHIBAETCH MPUMEPHO
302 xnerku. HecmoTps Ha ato, Caenorhabditis o6ra-
JA€T YHUKAIbHbIM NOBEACHYECKUM penepryapoM. Ero
reHoM cocrouT npumepHo us 24 000 renos [Blaxter
2003]. B uenoBeyeckoM Tene, COCTOAIIEM U3 Goee Y4eM
MATAAECATH TPUIUIMOHOB KJIETOK, nuiib Ha 1500 reHos
6oublie.

Y eme onHOTro U3NMIOOGIEHHOTO OOBEKTAa HAYIHBIX
HCCIENOBAHNA — TIJIOOBOM Mymxn-,upoao(bunm —
wacumreiBaetrcs 15 000 renos [Blaxter 2003; Celniker,
et al, 2002]. VlupiMu citoBaMH, Topas3ao Gosiee CIOKHbIHA,
no cpaeuenuto ¢ npumuTHBHbIM Caenorhabditis, opra-
HM3M 3TOH IUIOROBOM MYIIKH cofepxdt Ha 9000 resos
MeHblIe, 9eM ¥ HETO.
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Yro kacaercs Mpluci — HAM CTOWIO ObI CMHDHTH
COOCTBEHHYIO TOPABIHIO. VMccaenoBaHuA reHOMa MBbILIIH
HPOBO)IPIJH/ICB napamlenbﬂo C UCCIENOBAHHUAMU HPOCK-
Ta «I'eHOM ueoBeka». TaK BOT, y YETIOBEKA U IPHI3YHOB
KOJIMYEeCTBO FEHORB MPHOJIH3HTENbHO OJUHAKORO!

Koe-4To u3 a30B KJIETOYHOM OUOIOr UM

3agHuM YMCTOM MOXRO 3aMeTUTB: TO, 9TO TeHbI He B
COCTOSIHUY YIIPABJIATb HAIIEH WKU3IHBIO, YUCHBIE LOJIK-
Hbl GBLIX 3HATb 6e3 BCAKUX r1obanpHeix npoexTos, Kak
HAa3BIBAETCS OPTaH, YIPARIAIOIMH XXU3HEACATETEHOCTBIO
H HoBejcHHeM opranuama’ [IpasuisHo, 3TOT Opran
Ha3bBaeTcs Mo3rom. Ho MoskeM 11 MbI CHMTATh MO3rOoM
KJEeTKY ee aapo, B kotopoM coaepxurca JJHK? Ecu
Aa, TOraa yaajgeHHue KIeTOYHOTO siytpa (Takas npolieaypa
Ha3blBACTCA SHyKJcaliel) JOMKHO MPUBOJHTL K HEMEA-
JIeHHOW CMEPTH KJIETKH.

Hrtak, HacTano BpeMs KIIIOUEBOIO 3KCMepUMeHTa!
Mascrpo, 6apabannyio Apodb...

YxnaapiBaeM Hamy YNpAMYIO K/JIeTKYy Ha MHKPOCKO-
MUYeCKHH oTlepaluoHHblid cros. [1pn noMowy mauumny-
JASTOpa JIOBKHM ABFIKEHUEM BBOJUM B €€ 3alOJHEHHOC
MTOIIA3MOH HYTPO IOXOXYIO HA WIOJIKY MHKPOIH-
NeTKy. SApO KJAETKH aKKypaTHO BCACBIBAETCA B MUKPO-
nunetky... Bee, geno caenano. [locnegnee pBuXKeHne
MaHUIYJATOPA, H «MO3r>» Halleil HECHACTHOH XEPTBBI
H3BICYCH.

Ho mno3seonste! Knetka psuwxercsa! locniogn, oHa
[I0-TIPEXXHEMY JKHBa!

«PaHa» B KJIETOYHOU CTeHKe 3aTAHYAACh, H KICTKA,
KaK HACTOAIIMHA MaIlMeHT [OCje ONepaLiy, NOHEMHO-
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Iy NpuxoJuT B cebs. Bor oHa yXXe cHOBa Ha HOrax...
HY XOpOILO, XOPOIIO — Ha JIOKHOHOXKAX... U 604po
TIOKUIAET MOJIE 3PCHUA MEKPOCKOMA, B HaIEXK/Ie HUKOT/Ia
GOo/bLIE HE BCTPEYATHCSA ¢ TAKMMH BPAYaMHU.

[ToaBepruyTbie 3HyKN€ALUH KIETKH CITOCOOHBI NPO-
XKMTb 0 AByX M Gosee MecsiueB 6e3 Bcsikux reHos. Ilpu-
YEeM 3TH KJIETKH BOBCE HE HANIOMHHA(OT GECIIOMOIIHbIE
KOMKH I[HTOILIa3Mbl — HET, OHM AKTUBHO MOTIOWAIOT
¥ NepeBapuBaloT LMy, NOJALCPIKHBAIOT COTIACOBAHHOE
$YHKUMOHUPOBAHHE CBOMX (PUIUOIOTHYECKUX CHCTEM
(mbIXaTEHHOH, THIKEBA PUTENIHHOM, BBIIEUTEILHOM, JIBH-
TaTeJIbHOU U T. [.), COXPAHSIOT CIOCOGHOCTb O6IATHCA €
JPYTHMM KJIETKAMH ¥ JIOJDKHBEIM 00pPa3oM pearupyior Ha
BHELIHHE Pa3APaskeHHsI.

KoHeuno, aHyKJIEa1Us He 0CTaeTCs COBCEM 6e3 ociiei-
crBui. JIumeHHbIe FEHOB KJIETKH HE MOTYT HH JEUTHCS,
HH BOCHIIDOM3BOJMTH CBOM 0G€/KOBBIE COCTaBISIOUIME,
KOTOpbIE€ OHH TEPSIOT BCAEACTBUE OOBIYHOTO CTAPEeHMs U
n3Hoca nutotwtasmel. HecmocobrocTh 3ameHuTsb Aedexr-
Hbl€ [IMTOILIA3MATHYECKHE GENMKH TIPUBOJHUT K MEXAHH-
4YECKHM PaCcCTPOMCTBAM, H3-32 KOTOPHIX KJIETKAa B KOHIE
KOHIIOB THOHET.

Ho Bcriomuum, s dero 6bUT 3aiyMaH Halll 3KCOEPU-
mMeHT. Mb! pelnim OpoBepHTb, JEHCTBUTETBHO JIH SAPO
KJIETKU SABJAETCA ee «MO3rom». Eciim 6u1 kierka noruba-
Jia TIOCe SHYKJIealMH, Mbl MOIUIM GBI CKa3aTh, YTO HaliH
HAGIIOEHUA CBUAETENILCTRYIOT B 1IOJIb3y 3TOM mieu. Ho
PE3yAbTaThl SKCMIEPAMENHTA OJJHO3HAUNDL: JIMIUECHHASA AP
KJIETKA JIEMOHCTPUPYET CIOKHOE KOOPAUHAPOBAHHOE [10BE-
J€H¥E, XapaKTepHOE 11 XXHBOro opranusma. Orciosa cite-
JYET, 9TO €€ «MO3I» OCTAICS B L{eJIOCTH ¥ COXPAHHOCTH.

Tot daxr, uTo SHyKIEHMPOBAHHbIC KAETKHA COXPaHA-
IOT CBOM GHONOTMYECKHE (YHKIH U TIPH OTCYTCTBHH
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reHOB, NaBHO W3RecTeH. OMBITHI MO U3BJIEYEHUIO AEP U3
ASIIMXCA SHLERIIETOK CTATH KJIACCHKOH AMOPHOIOTHT
etie Gonee cra JieT Ha3aJ. DTH ONBITH IOKA3aJN: H30-
AUPOBAaHHasl 3HYKJIEUPOBAHHAA AUINEKJIETKa crocobHa
IOCTHYb JaKe YPOBHS OAACTYNNbl — CTAAMM PA3BUTHA, HA
KOTOpOM 32pOJiblll COCTOMT H3 COPOKa WM boree Kle-
TOK. CerofHs 3HYKICHPOBAHHBIC KJIETKH MCITOAb3YIOTCA
B IPOMBIILIEHHBIX HENIX B KaYeCTBE NMUTAOMEro ¢10s
JUIA BBIPAIITUBAEMBIX TIPOTUBOBUPYCHBIX BAKLIMH.

Ho ecnu saapo ¢ ero revamMu He ABISAETCA KIETOY-
HBIM «MO3TOM», TOTAA KakoBa xe ponb JTHK B xxusuu
kieTkd? OTser mpocT: IHYKACHPOBAHHBIE KACTKH TUO-
HYT HE TOTOMY, YTO OHM JUINWJIHCh MO3ra, 4 OTOMY,
YTO KX JIMIUIUIH PENpOAyKTHBHBIX criocobuocTeir. Anpo
KJIETKH — ee OpraH pasmHoxenna! Bynyun He B cocTos-
HUHM BOCIIPOU3BOJAUTh HEOOXOAHMBIE UM KOMUOHEHTHI,
SHYKJIEUPOBAHHbIE KJIETKA HE MOCYT HHM 3aMeHHTb CBOH
nedekTHbIE GENKOBHIE «KMPNHYH», HU CO3AATL COb-
CTBEHHbBIE KOMHU.

Kako¥i koH(ys — mepenyTaTh OpraH pa3sMHOXEHUsA
¢ Mo3roM! Y10 X, 3TO BroO/JHE NMOHATHAS OIIHOKA, €CNH
NPHHATE BO BHUMAHWE TPAJUIIMOHHO LAPSLIUH B HayKe
naTpuapxat. MyXumH 4acTeHbKO OGBHHAIOT B TOM, YTO
OHM [yMalOT HE TOJ0BOH, a... B OOIIEM, NOHATHO YeM.
Taxk crouT s yaHBAATHCS AHAJIOrMYHOH OIUIOIIHOCTH CO
CTOPOHBL MYXKCKOM, TI0 CyTH, HAYRH?

ONNTeHeTHKA:
HOBAs HayKa O CaMOYIIPaRJIEHNN

Ecau YK KOH(}Y3 ¢ IHYKIEUPOBAHHBIMU KJIETKAMH He
MoIIe/1 TEOPETUKAM BCEBIACTUSA I€HOB BIPOK, TO HOBEH-
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UIHE HAYYHBIC MCCICKOBAHMA B OYKBAJBLHOM CMBICTE
BBIGHBAIOT MOYBY y HUX H3-mof Hor. Iloka rasernsie
3arosloBkH Tpy6uan o mpoekre «I'eHoM uesnoBeka»,
IPyTIa y4eHbIX MOJIOXHId HAYAI0 HOBOMY, PEROJIO-
[MOHHOMY HAIPaBAEHHIO B 6UONOTUH, TOMYYHBIIEMY
Ha3BaHME SMUIEHETHKA (3TO CJ1I0BO GYKBAJIBHO O3HAYaeT
«HafITeHeTHK2» ). DITHIeHeTHKa KapAMHAILHEIM 06pa3om
MEHSIET HAIIH NPEACTAaBIEHHS O TOM, KaK YIpaBiseT-
ca xu3nb [Pray 2004; Silverman 2004]. Dnureneruye-
CKHe MCCNENOBAHHUS MOCIEAHETO AECATWIETHS 10KA3ATH,
gqro JIHK-nporpammel, nepesaBaeMble 110 HaCIeACTBY C
MOMOMIBIO FEHOB, BOBCE HE «3aTIEYATJIEBAIOTCA B KAMHE»
NpH POXAECHUH — OHU MOTYT U3MEHATHCS MO, BIHSHUEM
BHEIIHUX BO3[CHCTBUH, TAKMX, KAK MHTaHUE, SMOLMH H
crpecchi[Reik and Walter 2001; Surani 2001].

leneruxu seipensior JJHK us ki€ToyHbIX sgep U n3y-
YalOT TeHETHYECKHE MEXaHn3Mbl ¢ KoHna 1940-x rofos.
OHH NpPOHMKAIOT CKBO3b MeMOPaHy KIETKH, U3BIEKAIOT
KJIETOYHOE SPO H BBILEIAIT XPOMOCOMBI, COCTOAIINE
nanonosuHy U3 JHK u HamoMoBMHY U3 peryasropHbix
6enkoB. TTockonbky ux uHTepecyet Toabko JAHK, omHu,
32 HEHaJOOGHOCTBIO, OTOPACHIBAIOT PETYATOPHBIE GEIKH
POYb — KaK FOBOPHTCA, BBIUIECKMBAA C BOAOH peGen-
Ka. OMMreHeTUKH BO3BPAILAIOT 3TOrO «pebeHKa» 06part-
HO — OHM U3yYalOT XPOMOCOMHBIC Ge/IKH, KOTOPbIE, KaK
BBUICHSAETCS, HTPAIOT B MEXaHU3Me HACTIEACTBEHHOCTH He
MeHbIYIO ponb, yem JHK.

[HK obpa3syer kak 6bI CepALIEBIHY X POMOCOMBI; H€TKU
xe o6Bomakusator JJHK Hanono6ue pykasa. Koraa rensi
YKPBITbl, COEPXaMYIOCt B HUX UH(POPMALHIO «IPOYM-
TaTb» HEBO3MOXHO. [IpeacrapbTe cebe, Uro Bama pyka —
910 yaacrok JJHK, comepxawpit re, B KOTOPOM 3aKO4H-
pOBaH roy©6oi LBeT IMa3. B K1eToYHOM sfipe Takoy yva-
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I'naBa BTOpasn

[naseHcTBYIOWAN PONb cpeab. HOBas Hayka NPUXOOMT K BbIRORY, YTO
WHOPMALMOHHBIA NOTOK, YNPABNSIOLLIAA XKUBON MaTepurel, HAYUHAETCH

€ CUFHANOB OKPYXAIOLWEN CPERb, KOTOPHIE YNPABARIOT CBA3LIBAHWEM apyKaBar
perynsropHbix 6enkos ¢ AHK u, 3Ha4uT, — C aKTHBHOCTbIO reHos. O6paTute
8HAMaRHE: NOTOK MHGPOPMaLYIM Gonblue He ABNAETCA OQHOHANPABREHHBIM.

B 1960-x rofax foBapa TemuH yCTaHOBUN AKCNIEPUMEHTaNLHO, YTo PHK cnocob-
Ha nepenuncoiBaTh SHK, TeM cambiM NOBOPaYMBa’ UHEOPMAUMOHHBIA NOTOK
BCNATL, B Hanpaanenuu, o6patHom npeanvucaHHomy MnasHon Aormoi. Mfosapa,
TemuH, KOTOPOro NoHa4vany MoAHMM Ha CMeX W OBBUHWAK B eePecus, NoagHee.
nonywn HoGeneeckyio Npemwio 33 onvtanve o6paTHOR TPAHCKPUMLMN — MO-
NEKYNAPHOrO MEXaHM3Ma, NPY NOMOLLM KOTOpOro PHK MOXET NepennchigaTb
reHeTudeckui Ko, OGpaTHaa TPEHCKPHILMA HbIHYE Ha CAYXY, TaK KaK MMEHHO
Takum obpasom PHK supyca CMWa 3axsatuiBaeT [JHK MHGUUMPYEMON KneT-
K. CerofiHs Takxe MIBECTHO, YT ameHerus B Monexyne AHK, Hanpumep,
AobaBiienne Unk yaaneHye Tak HadbiBaeMbIX METUNOBLIX FPYNN, BIMAIOT Ha
CBA3bIBAHHE C Heln perynatopHbix 6enkos. Cyna no Bcemy, 6enku Takxe cno-
CobHb! paboTaTy B HANPABNEHWM, OOPATHOM KNACCUNECKOMY UHDOPMALAOH-
HOMY MOTOKY, NOCKO/IbKY GENKOBLIE GHTHTENA B HMMYHHbIX KNETKAX MIMEHSIOT
DOHK Tex KneToK, KOTOpble UX CHHTEINPOBANK. TOMNLUMHA CTPENOK, YKAILIBAIO-
UIMX HA pUCYHKE HanpaBneHue MHOPMaLIMOHHOTO NOTOKE, HROBUHAKOBA: Ha
obpaltieHue WHOPMALMOHHOrO NOTOKE HANOXENb! XECTKUE OFPaHNYEHU] —
370 NO3BOASET HE AONYCTUTH CYLLIECTBEHNbIX H3MEHEHWA B FEHOME KNETK!,
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OTo Xe cpefa, TYIUILL!

crok /IHK nokpeIT cBsA3aHHBIMU C HEll PETYIATOPHBIMH
6ekaMu, KaK pyKa — PyKaBOM pyOaliKy.

Kax e «3acy4HTh pyKaBa» PEryJATOPHBIX GEIKOB?
Heo6xoauM BHEWHHMH cUrHai, MOOYXKAAOMUE Gexox
«pyKaBa» H3MEHHTh KOHPUIYpanHio, OTAEIHTBCA OT
jasomnuoit cnupaau JJHK u oTKpHITh TeH A8 «npodre-
HusA» . Korpa res oKaspIBaeTcss OTKPBIT, KIIETKA AE/IAET EF0
Komuio. TaxuMm o6pa3oM, aKTHBHOCTh '€HOB yTIpaB/ACT-
CsA IPUCYTCTBHEM WIM OTCYTCTBHEM HOKPOBHEIX PETYIisi-
TOPHBIX GE/KOB, YTO, B CBOIO O4EPEb, O6YCIOBANBAETCA
CHTHAJTAaMHU BHEIITHER CpeJibl.

Pa3o0paTeca B TOHKOCTAX 3MHTEHETHYECKOTO BO3-
NeHCTBHA — 3HAYHT pa3o6paTbcsa B TOM, KaK CUTHAIBI
OKPYKAIOIEr0 MUPA YIPABIAIOT aKTUBHOCTBIO I'€HOB.
CCFOEH}I VX€ MNOHATHO, YTO CXEMa «BerOBCHCTBa
JHK» ycrapena; HoBywo cxeMy HHPOPMALUOHHOTO
IIOTOKA CJIENOBANO 6bl HA3BATH «IJIABEHCTBO CPEJBI».
CornacHo 3Tol HOBOIH, 6oJlee CJI0XKHON cXxeMe, pactpo-
CTpaHeHUe 6HOJIOTHYECKOH HHPOPMALMK HAYHHAETCA C
CUTHAJIOB CPEJIbl, NEHCTBYIOMIMX YEepe3 PeryasTopHble
Genku, ¥ b 3ateM B urpy Berynator JJHK, PHK u,
HaKOHeTl, HeJIoK.

DnureHeTHKA TaKXKe YCTAHOBWIA, UTO €CTh ABa MEXa-
HU3Ma — TCHETWYECKHH W 3MHUTEHEeTHUYECKWM, MoCpes-
CTBOM KOTOPbIX OPTaHH3MbI NIEPEAAIOT U3 TIOKOJIEHHUS B
TIOKOJIEHHE HACEACTBEHHYO HH(MOpManmio. DTOT (akT
OTKPBIRAET BO3MOXXHOCTb MCCIIEA0BATh BKJIAJ B YEJIOBE-
YECKOE MOBEJEHME KaK MPUPOAbI-nature (r€HOB), TaK U
BOCIUTAHHUA-NUrture (3MATEHETUIECKHX MEXAHHM3MOB).
Ecmv ke npuHuMaTh BO BEHUMaHHE TOJIBKO reHETHYECKUE
TIPOTPaMMBI (KaK 3TO [EIaA0Ch MHOTHE JecaTWierus),
MEXAHU3M BIHSRUSA CPEIbl TIOHATH HEBO3MOXHO [Dennis
2003; Chakravarti and Little 2003].
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'maBa BTOpas

HacrpoeyHan Tabnnua Ha 3kpaHe Tenesn3opa — aHanor 6eikoBou CTPYKTy-
b, 3aKOAMPOBAHHOM B reHe. MNPY NOMOLM PyyeX YNPABACHHA TENESBUIOPOM
MOXHO HIMEHWTL BWZ HACTPORYHOM TabNui(b), He OKA3MBAR BAWSHUS HA Cam
TENeBU3UONHDIA CUIHAN (T. €. B HALLIeM CTYNae — Ha reH). AnureHeTH4eckoe
ynpasneHWe NaMeHseT XapakTep peaniaumn reqa, He mewns [HK-xoaa.

IMpuBeny ananoruio, KoTopas, BOIMOXHO, TPOACHUT
OTHOIIECHHUS MEXY IMUTCHCTHYECKHM U eHETHYECKMM
MexaHu3Mamu. Ecim Bb He CIMLIIKOM MOJOJBL, TO, BEPO-
SITHO, TIOMHUTE Te JTHH, KOTJa TeJIeBU3HOHHBIE NPOTPaM-
MBI HIEPEaBAIHCh TOABKO 10 noayHOuH. [lo okoHyanuu
TEJNIETIPOTPaMM HA KPaHe TENEBU3OpaA MOABIANACH TAK
Ha3pIBaeMasi «HACTpoedHasa Tabnuuna». boapmuucTBO
TaKux TabJHL MPeACTaBasau COGOW YTO-TO BPOJE KOH-
LEHTPAYECKMX MHUILICHEH JJIS1 CTPeNbOBI (CM. PUCYHOK).
ITpu nOMONH pyHeK M TepeKsoyaTesei TeeBH3HOHHO-
ro NMPUEMHUKA, MOJKHO ObUIO JOOHTHCA TOSBICHUS WU
MCYE3HOBEHUS! HACTPOEYHOH TabGJUUBL, A TaKXKe NOJ-
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3To Xe cpefa, Tymuust!

CTpauBaTh LENbIi PAL €€ XapaKTePUCTHK: LBET, OTTEHOK,
APKOCTb, KOHTPACTHOCTD, NOJIOKEHHE N0 BEPTHKAIK U
ropu3oHTamy. VIHBIMM CIOBaMH, MMeNIach BOZMOXHOCTD
M3MEHATb XapaKTep U300PaXKEHHUs HA 3KPaHe, HUKAK He
BO3JEHCTBYS NpU 3TOM Ha CHTHAJI, TOCTYTAIOLHIA U3 Tese-
HeHTpa. TaK BOT, TO e caMoe JeNaioT U PETyITOpHbIE
Oenku. brarogaps 3TUM SNHMIEHETHYECKHM «pydYKam»
O/IHA U Ta K€ reHHAs MPOTPaMMa MOXET PEaH30BATh-
csl B BMJe JABYX u Oonee ThICAY BapHaHTOB GenkoB [Bray
2003; Schmuker, et al, 2000].

Kak >Xv3HEHHEI! OMEBIT POOUTETIEN
BJIMSET Ha TEHETUKY JeTel

Kax Tenepb W3BECTHO, TOHKHE SMHICHETHYECKHE MO~
CTPOWKH, BBI3BAHHbIE RIMAHUEM OKPYXAMONIER cpejibl,
MOCYT NepeiaBaTECSA U3 TIOKO/IEHUsA B [IOKONeHUe. B 3ame-
JaTenbHON paboTe, OIyGIUKOBAHHOH B HOMeEpE KypHaa
Molecular and Cellular Biology 3a 1 asrycra 2003 r.,
HCCIIeJOBATENIH M3 YHUBepcHTeTa [IbIOKa NOKA3bIBAIOT,
4TO 32 CHeT BO3JCUCTBUS BHEHIHENW CPEABI MOXKHO Jaxe
IpeojoeTb TeHuble MyTaiuu y Meimteid [Waterland and
Jirtle 2003]. Yuennle nccnegoBany BIMsHUE NUILLEBBIX
J06aBOK Ha 6epEMEHHBIX MBIIEH — HOCHTENbHUL aHO-
MaJIbHOTO «T€Ha aTyTH». ]aKue MBILIA UMEIOT 30J10TH-
CTY10 OKPACKy, CTPaJalOT OXXUPEHUEM H 0cOBO monBep-
XKeHb! HabeTy, a TaXKe CepAEYHO-COCYIUCThIM U OHKO-
JIOTHYECKUM 3a607€BaHISM.

B xone skcnepuMeHTa rpymmna CTpajalomMx OXUpe-
HHEM aryTH-MBliliedl ToNTydana nuiesbie fobaskH, 6ora-
THIE METHJIBHBIMM TPyNnamu (aHaJIOTHYHBIE TE€M, HTO
MPOJAIOTCA B Mara3WHax 330poBoi nuim): donueryio
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I'maBa Bropas

KMCIOTY, BUTaMuH B ,, GeTaun ¥ xomuA. Otu 106aBKH
BBIOpANTH MTOTOMY, YTO OHM, KaK OBUIO IIOKA3aHO B psjc
paboT, IPHHUMAIOT YHACTHE B IMHUTCHETUYECKHX MOJM-~
(HKAUMAX,

INpuxpennsace x Monexyne JHK, Metunbusle rpyn-
I1bl U3MEHAIOT YCITOBHSA CBSI3bIBAHMS C HEM PETYNATOPHBIX
XpOMOCOMHBIX 6eKoB. Ecu Takue 6eIKi CBSA3BIBAIOTCA
¢ IHK uepecuyp cwibHO, 6e1KOBBIM «PYKAB» CTAHOBUTCS
HEBO3MOJKHO «3aCy4uTh» ¥ coaepxkamuecs 8 JJHK rennr
He moAAaroTcs cunThiBakuo. Metwinposanue JIHK cno-
COOHO OAABUTH WY MOAM(PHUIUPOBATH TEHHYIO AKTHB-
HOCTb.

Kak TyT He BCIIOMHHTb raseTHble 3arOJIOBKHM THIA:
«Jlueta caneHee reHOB»? MaTepu-MbIu, mojay4aBluye
nuiesble O6ABKM, GoraThie METHIBHLIMH TPYyNIIaMHu,
NPOU3BOAM/IH HA CBET OOBIKHOBEHHBIX OYpbIX MBILIAT
HOPMAaNBHOM KOMIUTEKIIHH; NIPH 3TOM Y TOUIEAHHX TIpU-
CYTCTBOBAJI TOT € CaMbli T€H aryTH, YTO ¥ Y UX MaTe-
pei. Hro xe Ko MaTeped-aryT, He MOJIY4aBIIHX TAKHX
J06aBOK, HX IMOTOMKH UMENH 30JOTHCTBIH OKpaC, €JIH
B/iBO¢ 60bIle OObLIMHBIX 3LOPOBLIX MBIMEH W Habupa-
JIM BABOE GOMBUINHA BeC, YeM HX IIO[KAPble CBEPCTHUKH-
«fICeBAOAryTHN.

IlpuBeneHHbIH Ha cnepylomed CTpaHWULE CHAMOK
HpOU3BOIUT OTPOMHOE BevaTacHue. [Be Muln, 6yay-
Y4 €HETHYECKK WACHTHYHBIMY, KapAUHAILHO OT/1HYa~
I0TcA 1Mo BHelnHeMy Buay. OfHa W3 HUX NojXKapas W
6ypas, apyras — Ty4uaa u xenarasa. Kpome toro (xots
BBI M HE MOJXETE BUAETH 3TOTO Ha (oTorpaduu), Tyy-
Has MblUb CTpajaer AuabeToM, a MojKapasn MOJHO-
CTBIO 3J0pPOBa.

Jpyrue mccrefoBaHHA NOKa3alu, 9TO SIUTEHETH-
4YeCKME MEXaHU3MBI HTPAIOT POJIb B Pa3BUTHH LEI0TO
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3To Xe cpena, Tymub!

psAla 3a00J€eBaHUH — OHKOJOrMYECKHX, CepleyHO-
cocyaucthix, auabera. Boo6ime rosops, Tonsko 5% cep-
JICYHUKOB M PAKOBBIX 6OJIBHBIX HMEIOT MPABO CMUCHIBATD
croi0 6osie3Hb Ha HacaencTsensocts [Willett 2002].
CpencTtBa MaccoBoi HHGbOpMaIud, NOAHABIIHE GOJIb-
IIOH WIyM BOKPYTI OTKPBITHA reHoB paka rpyau BRCA1
u BRCA2, nouemMy-To ropasfo MeHbllle pPacIpOCTpaHs-
JICh O TOM, 4TO B 95% cryvaeB pax TpyJIy BO3HHUKaeT
OTHIO/b HE U3-3a YHAC/IEOBAHHLIX T€HOB. Y 3HAUUTEIb-
HOM YaCTH OHKOJIOTHYECKUX GOJIBHBIX IPHYHHOMU 3/10Ka-
YECTBEHHBIX OIYXONeH CTAHOBATCH He e eKTH! B reHax,
a 06YC/IOBJICHHBIC SKONOTHEN SMUICHETHUECKHE M3MEHE-
Hua B opranname [Kling 2003; Jones 2001; Seppa 2000;
Baylin 1997].

CecTpbl-aryTv. lofioBanble FTeHATUYECKA MOCHTUHHLIS XEHCKMEe 0Co6M
aryTu-molweis. O60raleHHbIA METWIOM PaLMOH MaTePeh MENSET OKPAC WX
NOTOMCTBAE C 30N0TUCTOrD Ha 6YPhIA N YMEHBLLAET YaCTOTY CAY4AER OXMPEHHS,
Imnabera u paxa. (DoTo npegocTaseHo [XepTnom # YotepneHaom.)
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T'naBa BrOpan

JlaHHblE SMMreBeTHYECKMX HCCAEAOBAHUN HACTOMb-
KO y6enHTe/IbHBI, YTO HEKOTOPbIE 0CO60 CMENbIE YIEHBIE
OAXK€ PUCKHYJIA BCIOMHUTL B CBA3H C HUMHA UMsI MHOIO-
KPaTHO OLIENIBMOBAHHOTO 3BomonHonucTa JKasa-batucra
ae JlaMapka, cyMTaBIuero, 9yTo NPH3HAKY, OpHOOpeTen-
Hble B pe3yJIkTaTe B3aHMOJCHCTBMA C OKPYKAIOWIEH cpe-
IOW, MOTYT TiepefiaBaThca no Hacteactsy. Ounocod Dsa
SA6n0nKa u 6uonor Mapuos JIoMm miyT B CBOeH BbImeN-
e B 1995 roay xuure « nureHeTH4eCcKOE HACIEAOBAHHE
¥ 3BOJIIOUMA — JTAMapKUCTCKUM acnekT»: «B nocnexwuue
rOABI CIIELMAHCTH 10 MOJCKY/ISIPHOH GHONOTAU yCTa-
HOBIUTH, YTO reHOM ropas3fo 6osiee TIOABEPXKEH BIMAHHIO
CpeIbl, YeM 3TO TIPE/NIOJIaraoch paHee. TakkKe OHH yCTa-
HOBWIH, YTO UHQOPMALHSI MOXKET GbITh HepefjaHa IOTOM-
KaM HHbIMH CPEACTBAMH, HEXEM 6230Bast OUICOBATEb-
nocrs JIHK» [Jablonka and Lamb 1995].

Hr1ak, Mbl BepHYIMCh K TOMY, C 9€TO A Ha4daj 3Ty
rnasy, — K cpeae. Paboras B na6oparopun, A caM HeoA-
HOKPATHO Ha0GM04a, KAK M3MCHEHMA CPEAbl BIUAIOT
Ha u3yvaemseie MHOIO KieTkH, Ho Tonbko B KoHLEe Moek
Hay4qHOU Kapbepsl, B CTandopae, f 0CO3HAI poib CPeabl
no-gacrosuleMy. 51 obparun BHUMaHMe Ha TO, Kak, B
3aBHCHMOCTH OT COCTOSIHHA CPEAbl, MEHAIOTCA IHAOTE-
JIHaNbHbIE KJIETKH, BBICTHIAIOUIME U3HYTPH KPOBEHOC-
Hele cocysl. CTowno MHe JJOOaBUTH B TKAHEBYIO KYJib-
TYPY Pa3Apa’kaiollie XMMHYECKHE BEUIECTBA, 3TH KIETKH
OBICTPO TPEBPAIATHCH B HEKOE [104061e Makpodaros —
MYCOPLIMKOB UMMYHHOMU cHcTeMbl. M uTo nopasuno Mens
foJbIne BCEro — 3T0 NMPOUCXOAMNO AaXKE B TOM Ciyyae,
ecny s paspyman nux JHK ¢ nomompio ramma-nyueit
[Lipton 1991]!

Hepes gBaanate neT mociae TOro, KAk MO y4YUTelNb
Hps Kendrc6epr mocoseToBan MHe OOpamiaTh BHAMA-
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3To Xe cpena, Tynuib!

HHE Ha CPEAY, €CH C KICTKAMKU YTO-TO He B MOPAIKE, A
HaKOHEIl-TO B MOMHOU Mepe TOHSUT COKPHITYIO B €10 Cl1o-
Bax uctuny. JIHK ne ynpasnsier xuBsiMH oprasusmamu,
H AP0 — HE «MO3I» KIeTKH. KH3Hb KJIETOK, TOYHO TaK
)K€ KaK Ballla WU MOs, OGYCIOBIEHA TeM, CPEH 4ero
oHu xuBYT. TaK 4TO, 3aBEpPUIAA Ty [ABY, MHE OCTAETCA
elye pa3 MOBTOPHTD: 3TO JKe CPEAa, TyIuibi!



fnaea lll

Boﬁme6HMua—MeM6paHa

Teneps, korna Mbt HO3HAKOMIITHCH ¢ pa6OTOH BEKOBBIX
BHYTPHKJIETOYHBIX MEX2HH3MOB, OTIPOBEPIIMA NIPECTaB-
JIEHHE, YTO PO KJIETKH ABIAETCS €€ «MO3TOM», H YSICHH-
K KJIIOYEBYIO POJTb OKPY>XaIOUEeN CPeAbl, opa paccMo-
TpeTs OAHY JOBOJIBHO LICHHYIO IHTYKY — HEUTO TAKOE,
4TO, BIMOJIHE BEPOATHO, IIOMOIKET BaM OTbICKATh CMBICT
BalleH JKU3HH ¥ MTOJACKAXKET, KAK UMEHHO BBl MOXETE
H3MEHHTBD ee K Jy4iIieMy.

B 3T0¥1 rmaBe BBl NO3HAKOMHTECH C MOMM KaHAWJA-
TOM Ha POJIb UCTUHHOTO «MO3Ta» KJIETKH — C KJIETOY-
HoOi MeM6paHoii. S yBepeH, uTO, KOT/1a BAM CTaHET fICHO,
Kak OHa paboTacT, Bbl BCe], 32 MHOW OyzeTe Ha3bIBaTh
ee Bonme6Huuer. Crefylomas rimasa gacr BaM BO3-
MOJXHOCTb B3[/ISIHYTh Ha AEATENBHOCTb BOJMIICOGHUIIBI-
MeMOpaHBl ¢ TOYKH 3peHus KBaHTOBO#H usuku. Toraa
Bbl OKOHYATE/IBHO TTOMeETE, HACKOJIbKO HENpPaBbl GbUTH
6ynbBapHble radeTel B 1953 rogy. Mcrtunnasa Taitna
XU3HM 3aKJIIOYEHA BOBCE He B MPECIOBYTOMH ABOHHOM
crupamu JIHK. Ona — B anerantHo npocteix 64010TH-
YeCKUX MEXaHN3MaxX BoJLeOHHIbI-MeMOpaHbi, Npeo6-
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I';aBa TpeTesd

Pa3yIOmUX CHTHASbl OKPY>KAIOWeH CPeibl B MOBEJCHUE
KJIETOK.

B 1960-x rogax, Koraa s TOAbKO HAaYUHAA U3yyaTh
UUTOJIOFKIO, BCAKOrO, KTO BbICKa3ad 6bl MBICAbL, YTO
MeM6paHa — 3TO «MO3r» RJIETKU, TOXHAIM Obl Ha CMEX.
B Te BpeMeHa ydeHble He BHAEN B HEH HUYETO OCOOEH-
Horo. Knerounas memGpaHa 6bina /I8 HUX BCETO JUHIb
TPEXCIOHHOM MOJyNPOHHIIAEMOY YIAKOBKOM, HE TIO3BO-
JUIBUIEH BbITEYDb LUHUTONIA3MaTHYECKOMY COAEPHHUMOMY
KJIETKH.

Ogna u3 NpHYHH CTOb TIPEHEOPEKUTEIBHOTO OTHO-
WIEHUS K KJETOYHOH MeMOpaHe B TOM, YTO OHa OYeHb
TOHK4, €€ TONHIMHA — BCETO JMIlb CEMb MUNTMOHHBIX
jgonei MuanuMmerpa. Ilpn Tako# TOMIINMHE KNETOURYIO
MeMOpaHy MOXKHO PacCMOTPETb pa3Be YTO B 3JIEKTPOH-
HBII MUKPOCKOTI (KCTATH, N306pETEHHBIN yXke mocte Bro-
poii MupoRoii BoliHbI). Tak yro go 50-x rogoB XX Beka
OGMONOrK [axke He MOTTU 3KCHEPUMEHTANbLHO [OATBED-
AUTb, YTO OHa BOOOINE CYMECTByeT; MHOTHE y4eHbIE
JAyMaJjlH, 9TO OUTOIIA3Ma KIIETKH He PacTEKAeTCA TOJIBKO
TIOTOMY, UTO UMEET XKeNeoOpasBy1o KOHCHCTERIMIO,

ITopa3suTenpHple CNOCOGHOCTH KACTOUHOW MeMOpaHbI
ObLIA OTKPBITHL B TIPOLIECCE U3YYEHUSA CAMBIX NIPUMHUTHB-
HBIX OPraHU3MOB H4 HAWEW [1aHeTe — NPOKAPKOT .
IIpokapHOTBI COCTOST U3 KameNnbKy BOASHUCTOH LUTO-
1/1a3Mbl, 33 KIIO4CHHOM B KIETOUHYI0 Membpany. OfHaxo
MPY 3TOM MX CYIIECTBOBAHME BIIOJIHE OCMbIc/ieHHO! Ouu,
TOYHO TaK Xe KaK U HoJee CJIOKHBIE KJIETKH, NOTJIOUIA-
0T A1, IEPEBAPUBAIOT €€, AbILIAT, BBLIECISAIOT HAPYKY
OTXOJB! U J2Xe AEMOHCTPUPYIOT «HEPBHYIO» JlesITelNlb-

* TlpokapuoTht — opras#u3mMel, He uMeOwMe 0hOPMIEHHOTO Kie-
TOYHOTO ARpPa. Bonee BEICOKOPa3BUTHIC OPTaHU3MBI, KIIETKH KOTO-
PhIX COMIEP3KAT AAPO, HA3BLIBAIOTCS SYKAPHOTAMH.
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Bommue6uuia-MembpaHa

HOCTb. [IpoKapHOTEI YyBCTBYIOT, Ifi€é HAXOAUTCA MUIIA,
U [IePeBHIaIOTCA K 3TOMY MECTy, PACTO3HAIOT ONACHBIE
JUIS HUX REIIECTBA M MHKPOOPTaHW3MBI M [IENEHAINpaB-
AeHHO uX u3beraior. MubIMM cll0BaMH, OHU IEMOHCTPH-
PYIOT BONHE Pa3yMHOE IIOBEJCHHUE.

Ho urto npuaaer xierke-npoKapHoTe «pasyMHOCTb» ?
Benw, B omiinune ot 6osee BBICOKOPA3BHTHIX KJIETOK-
IYKAPHOT, B €€ LUTOIUIA3Me HET TaKUX O0(OpPMIICHHBIX
OpraHesl, KaK AAPO wid MATOXOHAPUH. EauHcTReHHAsA
KAETOUYHAA CTPYKTYpa MPOKAPUOTHI, KOTOPYIO MOXHO
paccMaTpuUBaTh B KadecTBe KaHAHMAaTa HAa POJib €€
«MO3ra», — MeMbpaHa.

XJ1e6, Macno, OJIMBKU
M OQYIICTBI Iepel]

Bonee nmu menee couixmmcs ¢ naeeit, uro xierounsie
MeMOpaHBl — HeOTbEMJIEMBIH aTpUOYT pa3yMHO opra-
HWU30BAHHOU >XH3HM, S PEIIHU/I KaK clegyeT pa3odoparh-
¢ B uX CcIpykrype ¥ dyHkuusx. B pesynsrate y MeHs
MONY4YHUAaCh CBOEOOpa3HasA raCTpOHOMHYECKAsA AHANO-
rua (wyTouHas, pasyMmeercs). [Ipeacraspre ce6e 6yTep-
6pon — nBa Kycka xneba co CJIoeM Macia MeXAYy HUMH.
Yr1o6b1 aHanorns 6su1a Gosee MOAHOW, YKPACHM Halu
OyTepbpos ABYMS BHAAMH OTMBOK — OOBIYHBIMU U (ap-
IUIMPOBAHHBIMY JAYINHUCTBIM HiepleM. (S cabimy BO3My-
EHHbIE TPOTECTHI TYPMAHOB!)

Teneps npoBeneM npocroit skciepument. Coopyaum
6yTepopoj (moka 6e3 O/IMBOK) — B HAINEM JKCIIEPUMEH-
Te OH OyJeT M306PaKaTh YHaCTOK KIETOYHOU MEMOPAHLI,
3aTeM BBUIbEM Ha HEro CBEpXy YalHYIO JIOXKY TTOAKpPa-
IUEHHOH XHIKOCTH.
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Kaxk xopomuo BHaHO Ha poTorpaduy, mogKpameHHas
JKUJIKOCTh IPOHHKAET CKBO3b BEPXHUA KYCOK xse6a, HO

€e OCTaHABIUBAET MACIO.

Tenepn cnenaeM eme ofuH 6yTepOpPO i HATHIKAEM B
Macio GapmMpoBaHHbIX U HeGapLINPOBAHHBIX OJUBOK.
ITonbeM ero OKpaLIeHROM KHUIKOCTHIO ¥ TOCMOTPUM, YTO
y Hac nonyunnock. OnuBKH, (papmMpoBaHHbIE YIIH-
CTBIM TIEpLeM, OCTAHOBHJIK OKPAIIEHHYIO XXHAKOCTb HE
Xyxe Macha.

A BOT TIycTOTENas OAMBKA C BBIHYTOH KOCTOUKOM
obpa3syer B 6yTep6poae KaHa, TIPOMs CKBO3b KOTOPBIN
KUAKOCTD JOCTUTAeT HIDKHETO KyCKa Xneba u npocaqn-
BaTbCA HA TapEJIKY.

B Hame¥ ananorun 6yTep6poj — 3TO TpexcnoiHas,
Ha MepBHIA B3TAAA HENIPOHUIAEMasl KJIETOTHAA MeM-
Opana; xy1eb6 U MaC/I0O COOTBETCTBYIOT OJHOMY M3 JABYX
OCHOBHBIX KOMNOHEHTOB KJETOYHOW MeMOpaHbl —
dochomunuaaM (MOAYMyTA-NIONYCEPHE3HO 5 HA3BIBAIO
UX «IBYHYHBIME> ); APYTOH OCHOBHOUN KOMITOHEHT KJIe-
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TOYHOH MeMOpaHbl — GETKH, B HAINIEM CJIyYae — OJIUB-

KM, Mbl PacCCMOTPHUM 4YyTb MO33e; Tapesika — LHTO-
M723Ma KIETKH, 2 OKPAIICRHAA XHIKOCTh — WHPOP-
MalHs U KXHU3HEHHO HEOOXOAHMBIE KNETKE IUTaTeTbHbIE
BEICCTRA.

Ecmn 661 Mem6GpaHa 6bi1a HEMPUCTYIIHOW KPENOCT-
HOM CTEHOM, KJeTKa MonpocTy noruéna 6sl OT rosopa.
Ho 6narogaps mycToTensiM ONUBKaM Mbl YBUJEIIH, YTO
MeMmOpaHa mpeAcTaBAseT COO0M OYeHb BAXKHBIM, upes-
BbIYaifHO M3OILPpEHHBIH MEXaHM3M, 6iarogaps KOTOpo-
My uH(pOpMAIUs U NUTATENbHbIE BELIECTBA IPOHUKAIOT
BHYTpPb KJIETKM — TAKKe KaK OKpalUeHHas XWAKOCTb
NPOHHUKJIA CKBO3b OyTEpOpOA,.

Yro Kacaetcs «ABYAMUHBIX» $HOCHOIBIULOB KIeTOY-
HOM MeMOpaHbl, 5T HA3bIBal0 UX TAaK TIOTOMY, YTO OHHM
COCTOSAT U3 JBYX POAOB MOJIEKYJ] — TOJAPHBIX M Hemo-
AApHbIX. BaM MOXeT 110Ka3aThcs, Yyro nocwresuee oo6cro-
ATENBCTBO HE MMEET HUKAKOTO OTHOUIEHHA K JBY/INYHMIO,
HO XOuy Bac 3aBEPUTb, YTO 3TO HE TaK. Bce Monekye! B
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nameii BcelleHHOH MOJKHO MOApa3JeUTh HA NOJAAPHbIE
Y HEMOJUIPHbIE ~— B 3aBUCHUMOCTH OT XapakTepa CBs3cH,
KOTOPBIE YACPKUBAIOT BMECTE HX aTOMbI. PasHbie KOHIIb
TIO/IAPHBIX MOJIEKYJT UMEIOT MONOXKHUTENbHBIH U OTPHLA-
TeJIbHBIHA 3TeKTpUIecKul 3apsaa. [1o 3Toil npuunHe oHM,
nogo6HO MarHUTAM, MPUTATHBAIOT 1160 Ke OTTaJKHUBa-
IOT JPYTHE 3apsAsKeHHbIe MOJNEKYIbI.

K monsapHeiM MonekynaM B YHC/Ie NPOYHX OTHOCST-
CS MOJIEKYJTBI BOJBI H PaCTBOPHMBIX B BOJI€ BEIIECTB.
A BOT MONEKYJIBI )KUPOB U JKUPOPACTBOPUMBIX BELICCTB
HEMONSAPHBI — COCTAB/AIONIUE UX aTOMBl HE HECYT HH
TI0JIOXKUTEIILHOTO, HH OTPHLATEIBHOIO JIEKTPUYECKOTO
3apsaa. BcnoMuute, yTo Boga ¥ Macio Apyr ¢ Apyrom
HE CMEUIUBAIOTCA. HﬁHOﬂﬂprlC JXHPOBBIC U TTOJEAPHBIC
BOZHbIE MONEKYJIbl BEIYT Ce6sA B TOUHOCTH TaK Xe. Bam
He IPUXOJWIOCh TOTOBUTh CMECH U1 3aTIPABKU CalaTOB
110-UTaNbIHCKA? BcmoMHHTE: CKOMBKO HE TPACH GyThi-
JIOUKY C OJIMBKOBBIM MACIOM H YKCYCOM, CTOUT IOCTABUT
ee Ha CTOJI, KaK 3TH BCHIECTBA PA3fe/IATCA, DTO IPOUCKO-
IUT TOTOMY, YTO MOJEKYJIbI, KaK H JIEOIH, TIPEATIOUUTAIOT
OKpYXKeHHe, KOTopoe obecrneyuBaeT UX CTaOUABHOCTD.
CrpeMsch K CTaGHIbHOCTH, NOJAPHBIE MOJEKYAb! YKCY-
Ca TATOTEIOT K MOJAPHOMY OKPY’KEHHIO, a HeIIOJNspHbIE
MOJIEKYJIbl OJTHBKOBOTO Mac/ia — K HETIOIAPHOMY.

Viymmm craGunsHOCTH MOJTERy1aM (poCgOmTHmLoB,
HMEIONIUM KaK MOJAPHBIE, TAK U HENOJApHbIE (IHIMUI-
Hbl€) YACTH, MPUXOAUTCA TyTo. B To BpeMs Kak docdar-
Has 4acTb TAKOU MOJEKYJIbl TATOTEET K BOJE, €€ JMIU/-
Hasl 4aCTb OTTAJIKMBACT BOAY M TAHETCS K KUDY.

®ochonumuHbie MoeKy bl Mem6panst cBoell ¢op-
MOM HallOMHHAIOT KPYTible JEAEHIbl Ha IaJIoYKax —
TOYHee, Ha ABYX NajI09Kax (cM. wimocrpanuo). Kpyrnas
4acTh «JIeleHUa» TMOJAPHO JMEKTPUUECKH 3apAXKEHa;
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JinnngHele «HOXKW»

. BHEK/NETOYHOE
& . 1. TIPQCTPAHCTBO

INeKTPOHHAn MUKPOoTOrpatvs Membpatbl Yenoseseckomn knetku. Yepeno-
BaHWe TEMHOTO, CBET/IOr0 U elle OAHOTO TEMHOIQ CAOEB CBA3ARO C OPHEH-
Tauyeh POCHOMMNMANLIX MONEXYA MeMODAHBI, CBETNLIA CPEAHH CNOH —
3KBHBANEHT MACNA B Halliem GyTepbpopae (cm. Chegyiowyio WANICTPALMIO)
COOTBETCTBYeT ruapodobHoil obnactu, 06pazosaHHOR eHOXKamMu» (Docho-
mnmgoB. TemHele CNOM BLILLIE U HKE MMNUAHOR 06NaCTM — 3KBUBENEHTLI
KyCcKoB xne6a, COOTBETCTBYIOT (hOCDATHbIM arofiOBKaMs, TAFOTEIOWNM K BOAE.

B Hamel aHanorwu ¢ Gyrep6poAoOM OHa COOTBETCTBYET
x1e6y. [lse «HOXKH» KaXTOH M3 MOJICKY/1 HENOJAPHB ¥
COOTBETCTBYIOT B TOM JX€ aHATOrMH ol Macaa. U3-3a
CROEH HEMONAPHOCTH «MACHAHLIH» C/IOR MeMOpaHb! He
NO3BOJIAET NOJIOKHTENBHO WIN OTPHUATEIBHO 33 PAKEH-
HbIM ATOMaM ¥ MOJIEKYJIaM NPOXOAUTb CKBO3b Hee. Ilo
CYIIECTBY, 3TOT JHNUAMBIA BHYTPEHHUH CJIOW SABAAETCS
MEKTPHYECKHUM U3OJIATOPOM — KAYECTBO, KaK HEMb3s
6osee ymecTHOe B MEMOpPaHe, OTPaXKAAIOLLEN KAETKY OT
Hanopa MHOXECTBA ORPYXAIOLUIUX €€ MONEKY.

Ho ecnn 6b1 MeMGpaHa Obl1a IPOCTBHIM 3KBHBATEH-
TOM 06blyHOrO ByTepb6poAa U3 ABYX KycKoB xJjeba ¢
MacJIOM, KJIETKa He cMoria 6bl BeDKUTH. bonbumHcTRO
HEOOXOAUMBIX €l MUTATE/IbHBIX BEINECTB NPEACTARIAIOT
€060 NMONAPHbIE JNEKTPAIECCKH 3aPSIKCHHBIE MOJIEKYJIbI,
HECNOCOGHbIE IIPOHHKHYTh CKBO3b CTUYOUIHOW HENOAp-
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HbIii TUnHHLIA 6apbep. M TouHO TaK Xe KNeTKa He cMOT-
712 6bI HCTOPTHYTH HapyKy OTPabOTaHHbIE IUVIAKH ~— OHU
BEMb TOXKE MOJIIPH3OBAHBL

QpHaxo KiIeTouHass MeMOpaHa co;(ep)xm" enre OAuH,
MOMCTHHE FeHUATbHbIA KOMIIOHEHT, IPEACTABACHHLIA B
HawleM OyTepbpoje OMMBKaMH. DTO TaK Ha3biBaeMble
unTerpanbHbic MeMOpaHuble 6enku (VIMB), xotopsie
[I03BOJIAIOT TIHTATEJAbHBIM BELIECTBAM M IIJJAKAM NPO-
xoauTs ckBo3b MeMOpary, UMD, BcTpoennsie B «Mmac-
TAHLIR» CTOW MeMOpPaHBl TOYHO TaK Ke, KaK OJIMBKH Ha
MOeil WITIOCTPaLyy, NPONYCKAOT B KJIETKY TONLKO Te
MOJIEKY.IBl, KOTOPbIE HYKHE JUIsA Gecriepe6oiHoro (pyHk-
IMOKHPOBAHNSA €€ INTONNA3MBEI, ¥ HENPOXOA¥MBI IS
BCAKOrO MOJIEKYJIAPHOTO MycOpa.

Kax ke ynaerca UMD Bresputbes B «Macio» mem6Opa-
Hb1? BcnoMHwuTe, YTO GesTKH MpecTaBIAIOT COOOU THHEH-
HbIE 1[ETIOYKN CBA3AHHBIX APYT C PYTOM AMUHOKKCIOT,
OJIHH M3 KOTOPKIX NPE/ICTABIAIOT cOO0H TATOTeIOmMHUE K
BOJE ruaApOdUIbHbIE NOIAPHbIE MOJIEKYJIbl, a PYrHe —
ruaApodo6HbIe, HEMOJAPHBIE MONEKYab. Ta obmacts
OeNIKOBOM 11€TIOYKH, KOTOPas COCTaBleHa M3 THAPodo6-
HBIX aMHHOKMCJIOT, CTPEMHTCA AOCTUYb YCTOHYHBOCTH,
OTBICKAB OKPYXKCHME, TATOTEIOMEE K XUPaM, — B JaH-
HOM CJIyuae peyb WIET O JHMWIHOM cep/lieBHHE MeMOpa-
HbI {CM. CTpesKy Ha pucyske). MiMenno Takum obpazom
rugpodoGHble YacTu 6eKa BCTPAHBAIOTCA BO BHYTPEH-
HU cioit Mem6pansl. M3-3a Toro, 4ro HexoTopsie 06na-
CTH 6eJIKOBOW LIEMOYKHA COCTOAT U3 MOMAPHBIX AMHHO-
KHCJIOT, a APYTHe U3 HETIOJAPHBIX, OEKOBas MOJEKyJia
u3rubaercss BHYTPH M CHaPYyKH Hallero «6yTepbpoaa».

CymectByer Macca pasuoBuznHocrer UMB, wo Bce
OHH MOTyT GbITh MOAPA3fieNeHbl Ha ABe (PYHKIMOHAIb-
Hple Tpynmbl: Gejru-penentopul U Oeaxku-3¢hdexTOpH!.
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HMIMB-pelientopst — 3TO OpPravbl YYBCTB KJICTKH, JKBU-
BASJCHT HALWIMX a3, yleH, Hoca U T. A. OHM AeHcTBYIOT
KaK MOJEKYISIPHbIE «HAHOAHTEHHbI», HACTPOCHHBIC HA
BOCTIPUATHE ONPE/IEICHHBIX CHTHAJIOB BHEUTHETO OKDPYIKe-
1ust. Oanu UMB-penientopsr norpyskeHs! BHYTPL KICTKA
W OTCAEXWBAIOT COCTOSIHUE €€ BHYTPEHHEM CPCilbl; APYrHe
ke VIMb-penenTopst BbiBe/IcHB HAPYKY M YJIARINBAIOT
CHUI'HAJIbl M3BHE.

Kak v Bce mpoune 6esku, O CTPOCHUY KOTOPBIX MBI
rosopunu Beiie, UMB-penentops! nepexonar or Heakx-
THBHOR K aKTUBHOW KOHMOPMAUMH, KOIJIA MEHSETCH
nX anexTpuueckMi 3apsg. Korpa 6eyok-peuentop css-
3bIBAETCS C CUTHAJIOM BHEWIHEN Cpejibl, BO3HHMKAIOUIEE B
pesyJbTaTe lepepacipeneaeHne JIeKTPHUECKOTo 3apsaa
3aCTaBNAET GEJKOBYIO UENOYKY CBEPHYTLCH NO-HOBOMY,
¥ OHA PHHHUMAET «aKTUBHYIO» KOH(OpMaLHMIO.

Y KJIETKHM UMETCS HYXHbIM 0Opa3oM HaCTPOEHHBIE
GeNKH-peLeNTOPRI /1 BCEX BHEMIHUX CHIHATOB, KOTOPbIE
HEO6X0ANMO ynaBnuBaTh. HexoTophle GeNku-petenTopb
PEArupyIoT HA CHTHAIB! PU3HIECKOTO XapaKTepa, —
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HanpuMep, 3CTPOICHHbIN PELEenTop, YCTPONUCTRO KOTO-
POro B TOUHOCTH COOTBETCTRYET KOH(UIYPALMH U 3apH-
Ay MOJEKYAbI §C/ika ICTPOreHa (AHAIOTHYHBIM 06Pa30M,
FUCTAMKMHHBIE PELIETTTOPHI MO CBOEH KOH(HUIYpaLUH COOT-
BETCTRYIOT MOJICKy/JIaM THCTAMHHA, UHCYJIHHOBBIE perien-
TOPBI — MOJEKyAaM HHCyJmHa U T. A.). Korma monekyna
3CTPOIEHA OKA3BLIBAETCA PANOM C ICTPOTEHHBIM PELENTO-
POM, OH HA/IEXXHO CLEIVIAETCA C HeH, HOAXOAS, KaK KU
K 3aMKy. Kak TOIbKO 3TO IIPOMCXOAMT, HIEKTPHIECKHIA
3apA/)| CTPOr€HHOTO PelenTopa Mepepacnpee/iaeTcs u
OH TIEPEKNIOYAETCH B CBOIO AKTHBHYIO KOH(pOPMALHIO.

«HaHOoaHTeHHBI» GENKOB-peLENTOPOB TAKXKE CIO-
COOHBI yJIaBJIMBATE KOJEeOAHUS SHEPreTHUYECKUX MOJIEH,
TaKHX, KaK CBET, 3ByK U PaJZHOBOJHBL TaKue «aHTeHHbBI»
BUOPHUPYIOT Hanojob6ue KaMepToHa, U €C/I KoJiebaHus
SHEPTUM BO BHETTHEH Cpefie OKA3bIBAIOTCA B PE3OHAHCE C
aAHTEHHOH HeJTKa-pCUCnTopa, 8 HeM IPOUCXOAMT Iepepac-
npefe/ieHue 3apaia ¥ OH U3MEHAET CBOIKO KOHGHUTYPAITHIO
| Tsong 1989]. A ocranoBmock Ha 3TOM Gonee noapos-
HO B CJIGAYIONICH IJIaBe, A CEHYac XOUy MOLYePKHYTh BOT
YTO: KOJTb CKOPO 6E/IKH-PEHENTOPbI MOTYT BOCTIPUHUMATh
SHEPreTHYECKHE TONSL, HAM HeOOXO/MMO OTKa3aTbCA OT
HPCICTAB/EHHUs, YTO Ha (PU3NONOTHIECKHE TPOLECCHL B
KJEeTKE MOTYT BJIHUATH TOJBKO MOJIEKYJ/Ibl TOTO WY HHOTO
BemecTBa. [loBeleHHe KIeTKH MOXeT ObITh 0GYCIIOBIIEHO
HC3PUMbIMM CIIAMHU, TAKUMY, KAK MbIC/Ib, B HE MEHBIIEH
CTEMeHH, YeM NCHHIHITHHOM. BOT HaJIeXKHBI HAYYHBIN
dbyHaaMeHT 19 HedpapManeBTHIECKOI, SHEPTETUYECKOM
MEULIMHbL.

ITocre Toro Kaxk GeaKU-pelenTophl IPOUHGOPMUPYIOT
KJIETKY O BHEITHUX CUTHAJAX, €l Ha/IeXKUT TIpeJIPUHATL
a/IeKBaTHBIE OTBETHBbIE JEWCTBHSA, HallpaBJIcHHbIC HA IOJ-
Aep3KaHNE CBOEN XU3HEACHATEILHOCTU. DTO 3a1a4a 6E/IKOB-
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s¢pdexropos. B nenoM TanaeM peuenTopos u 3dgexTopos
MOJXXHO Ha3BaTh KoMMyTaTopoM. OH (pyHKIMOHUPYET 1O
THIT «pa3ipaxkese — OTKIMK», HanoRobue Toi peduek-
TOPHOW PEaKL{N, KOTOPYIO HEBPONATOIOrH TPOBEPSIOT
BO Bpema Mesocmorpa. Korga Bpau yaapser sac o Kone-
Hy MOJIOTOYKOM, Balll CCHCOPHBIH HEPB NOJIYYaeT CUTHAL
TYT XKe nepesact uidopManmio MOTOPHOMY HEPRY, KOTO-
phii ¥ 3actasmster Hory Aeprarscs. [1o cBouM dynxipam
6eJIKN-peLenTOPbI KIETOYHOW MeMOPaHB! 3KBUBATCHTHbI
CEHCOPHBIM HEpBaM, 2 5enku-3eKTOpsl — MOTOPHBIM
HEPBaM, BBI3bIBAIOILMM JICHCTBHE.

[MockonnKy kneTke pas obecniedeHUs ee HOPMATBHO-
ro QyHKIHOHUPOBAHHA TpeGyeTcs peuiath Liebiii psj
3aJ]aY, CYIECTBYECT MHOXKECTBO Pa3HOBUIHOCTEH OeJIKOB-
sdpdpexropos. Onepauusi GeNKOBOro TPAHCTIOPTA Tpe-
OyeT ywacTya OGMIMPHOTO CEMEHCTBA TAK HA3bIBAEMBIX
KaHAJIBHBIX GEJIKOB, TIEPEHOCAIIUX MONEKYIbLI B HHOP-
MaIHIO C OJIHOU CTOPOHBI MEMOpaHHOrO 6apbepa Ha ApY-
ryio. B cBsi3u ¢ 9THM HaM HAcTano BpeMA BCHOMHHTH O
OYHIMCTOM TEplie U3 Hauied «OyTepOpOaHOM» Moaenn.
M=Horue KaHaNbHBIE GEKH BMEIOT (POPMY TYrO CMOTaH-
HOTO KJIyOKAa M HATIOMUHAKT (apIunMpOBaHHKIE AyLIH-
cToiM mepueM onuBku. Korga anekTpudecknii 3apsg
KaHaJIBHOTO He/1Ka MEHSETCS, OH H3MeHSAET HOpMY — TaK,
YTO BO3HMKAET OTEPHITBI KAHAJI, NPOXOIAIHNA CKRO3b
cepAueBrHy ero kiayoka. KananeHblil 6€10k — 3710, 1O
CyLIEeCTBY, OAHA H Ta K€, €MHAA B ABYX JUIAX, <OJHB-
Ka», MEHAIOWIast CBOM 00/IMK B 3aBUCUMOCTH OT 3/IEKTPH-
YeCKOTO 3apsAAa. B akTHBHOM COCTOSIHWH €ro CTpyKTypa
HaIlOMHUHAET MyCTOTENYIO OJIMBKY, OTKPBIBAIOMYIO CBO-
60HBII MPOXOJ. B HEAKTHBHOM COCTOSIHHM OH MMOXOX
Ha (PapUIMPOBAHHYIO, HATJIYXO 3aKPBHITYIO OT BHEUIHETO
MHPa OJIMBKY.
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Ocoforo BHUMaHUA ¢ Hallel CTOPOHbI 3aCNy>KHBAET
JAEATENbHOCTD TAKOTO KAHANBHOIO OefKa, KaK HATpUH-
kanueBas AT®-aza. B MeMOpaHe Kaskpoil KiIeTKM HX
HaCYMTBIBAIOTCA THICAYM. Ha COBOKYNHYIO AeATeNbHOCTD
HaTpui-kanuesbix A TP-a3 npuxogHTCs eJBa JId He NOJ0-
BHH2 TOHM 3HEPTHH, KOTOPYIO EXEAHERHO IOTPEOIAeT HAI
OPFaHU3M, IOCKOJbKY OHU OTKPBIBAIOTCS H 3aKPbIBAIOTCSA
KaK BpaIlalollHecs ABepy 60/IbLIOro yHUBEpMara B IEHb
pacnponaxu. C KaapiM 060pOTOM HAaTpHH-Ka/IueBas
AT®-a3a BbINTyCKaeT HapyXy H3 LUTOIUIA3MbI TPY TOJI0-
JKHTENBHO 3aPAKEHHBIX MOHA HATPHA M OAHOBPEMEHHO
BITYCKaeT BHYTPD JBa MOJIOKUTENBHO 3aPHKEHHBIX HOHA
KaIHs U3 OKpyKamowed cpensl. OMHAKO OHA He TONBKO
NnoTpe6IAeT 6ONBIIOE KOMUIECTBO IHEPTHU, HO M MOCTAB-
JIfeT SHEPTHIO HUMYTh HE XYK€ NPUBBIYHBIX HaM Oarta-
peeK — ¥ Jaxke Nyylle, TaK KaKk 61arofgaps €d KieTka
NpeBPaUIAETC B TOCTOSIHHO Tlepe3apsKaeMbIH HCTOYHHK
3HEPTHH.

OTOT cBOM TproK HaTpuii-KasmeBas AT®-asa npo-
JenpiBaeT ciaeaylomwuM obpasom. Ilpu kaxgom cBoem
060poTe 0HA BLIOpAChIBACT HAPYKY OONbIIWI [TOT0XH-
TENbHBIN 3apsj, YeM BIYCKaeT BHYTPb. 1aKHX MOJICKY]
B K2XX/10M KNeTKe THICAYH, ¥ KaXKJaA H3 HUX COBEpINacT
N0 HECKOJBLKO COTEH LUKIOB B CeKyHAy. B pesynbra-
Te BHYTPEHHEE NMPOCTPAHCTBO KJIETKM MMEET OTPHIa-
TEJABHBIN 3apsj, a BHEIHee — TOJOXHUTeNbHbIH. O6
OTPULATENBHOM 3apsifie HA BHYTPEHHEH TTOBEPXHOCTH
MeMOpaHBl TOBOPAT Kak O MeMOPaHHOM NOTeHUMANE.
CamMo cobol, THNUAHBIH («MaCIAHBIA» ) C/IOH MeM6pa-
HBbI HE TI03BOJISAET 3MCKTPHYECCKH 3aPSLKEHHBIM aTOMaM
(MOHaM) MpoilTH CKBO3b ee Gapbep, TaK YTO OGWHMIt
3apsji BHYTPH KJIETKM BCET/la OCTAeTCS OTPHILIATENBHBIM.
TTonoxurenbHo 3apsiKeHHas CHAPYXH M OTPUIATEIIBHO
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3apsAXeHHada BHYTpH, KJIETKA, IO cyTHA, npeBpamacTca B
CaMO3aPsKAOIMYOCa «GaTapelKy», 3HEPris KOTOPOH
ACIONb3yeTcs AN obecrneueHys pa3sivyHbX 610NIOTH-
4ECKHX IPOLECCOB.

Hpyras pasnoBupHOCTh Genxos-sdpderTopon —
udTockesterHbie 6enku. OHM ynpapasioT ¢opMoi U No-
JBWKHOCTBIO KaeTku. Ele onHa pasHOBUIHOCTE GenKoB-
3¢ (peKTOPOB — (PepMEHTBL, CIIOCOBCTBYIOLIHE PACLIeILIe-
HUIO U CHHTE3y PasINYHbIX MOJIEKY/T — UMEHHO TTO3TOMY
(epMeHTHI BXOJAT B COCTAB MUILEBHIX JOOABOK, KOTOPbIE
MPOAAITCA B MAra3uHax 370pOBOro MuTaHusd. byayun
AKTHBUPOBAaHHBIMH, BCe BUAb 6enKOB-3ddeKTOPOB —
KaHAJIbHBIE Ge/IKM, UHTOCKEICTHbIE GeNKH, (PepPMEHTH U
UX TIPOU3BOAHBIC — B CBOIO OYEpeAb MOTYT aKTHBHUPO-
BATb I'€HBIL.

3HaueHHe WHTErPAJIbHBIX MEMODPaHHBIX GENKOB y4e-
HPI€ OCO3HAJ/IH TOJBKO B IIOCACAHMC TOJbl, U CEIOLHsA
uccnenoBaHUA ObecreuHBACMON MU TPaHCYKIIMY CHT-
HAJIOB B KJIETKE OBLICTPO NMPEBPAaTHIMCH B 1Ie7I0€ Hay4HOE
HaTIpAB/IEHUE. YYEHbIE CTAPAIOTCA K/IACCHPULIMPOBATD
COTHM CNOKHENUX UHPOPMALMOHHBIX NYTEH MEXAY
BOCTIPMATHEM KJIETOYHOW MeMOpaHOU CHIHAJIOB OKPY-
KAIOMEN Cpeas! ¥ AKTHRALIMEN OeKOB, OTBEYAIOMMX 3a
noBeJeHue KiIeTKU. Mccnenosanus TpaHCAYKIHN CHI-
HAJIOB BBIBOJMT KJIETOUHYIO MeMOpaHy Ha aBaHCUEHY
HAyKW — BCJIE] 32 H3YYaEMbIMHU STIHTEHETHKOH XpOMO-
COMHBIMM Ge/IKAMMU.

Hrak, BOIpeKH pacxoXuM NpescTaBICHUAM, TeHb!
HE YIIPaBASIOT COGCTBEHHON aKTHBHOCTBIO, DTO AEAI0T
UHTEerpajibHbie MEMOpaHHbIE 6K M UX NPOH3BOJHbBIC,
OT KOTOPBIX 3aBUCHT CBA3BIBAHKE XPOMOCOMHBIX pery-
ASATOPHBIX 6e/IKOB, 06pasyowyx «pykas» Bokpyr JHK.
WHbiMu cToBaMy, «CYUTHIBAHUC» TE€HOB, OTBETCTBEHHDBIX
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3a 3aMeHY U3HOIUECHHBIX M CHHTE3 HOBBIX GENKOB, KOH-
Tponupyerca MembpanubMu Genkamn-sddexropamu,
OTK/IMKAIOUIMMHUCS HA CHIHAJIbI OKPY>KAIOIIEH Cpefbl.

NCTVHHBI «MO3T>» KJIETKHU

Kax tonsko 5 nonsn, xax paboTaloT HHTETPaJIbHbIE MEM-
6pannnie GeJIKM, MHE CTaJIO ACHO, YTO NOBEAEHHE KICT-
KU 00YCIOBJIEHO, MPEX/IE BCETO, €€ B3aHMOJCHCTBAEM C
OKpYXKaIOIeH Cpeoy, a BOBCE He FeHECTHIECKHM KOJOM.
besycnorHO, reHeTHYECKHE IPOTPAMME, 3amleYaTIeHHbIE
B cojepiKaIuxcs B Ajpe KieTkd Monekynaax JJHK, —
yHAKaJIbHAA Belllb, POPMUPOBABLIASCH B TEYCHHE TPEX
MMJLTHAPAOB JIeT 3Bosonud. Ho npu Bce# cBoeit yau-
KaJAbHOCTH OHU He YNPaBAMIOT GyHKEHUOHUPOBAHUEM
KJIETKH. [laxe ¢ YUCTO JIOTHYECKON TOYKHM 3PEHHS TEHEBI
He MOTYT CJIY)KATh Pa3 H HABCETAA ONPELCICHHON MPO-
FPAaMMOM JKM3HH KJIETKH WIH OPraHU3Ma, BeJb BbDKHBaE-
MOCTb MMOC/CAHUX ONPeAe/AeTCs YMEHUEM AUHAMMYECKH
NpUCcniocabauBaThCd K M3MEHYMBOMY OKPYIKEHHIO.
CrocobHOCTE MEMOPAHBI «OCMBICJICHHO» B3aMMOJECH-
CTBOBATH C OKPYKAIOWIEH CPEeXOH ALNAET €€ CAMBIM HACTO-
AMPM KJICTOYHbIM «MO3roM». JlaBalTe noABEprHeM MeM-
6paHy TaKOMY JKe UCTIBITAHHMIO, KAKOMY MbI HOABEPraiy
ANPO KIETKH, Opobyst €ro Ha pojib KIETOYHOTO «MO3ra».
Ecnu pa3pyumrs MeMOpaHy, K/1eTKa NOrHOHET — TOYHO
TaxK e, KaK NOrHOHET YeNOBEK, CUITH YAANUTh EMY MOST.
Haxxe ecim ocTaBUTL MeMOPaHY B 11€JIOCTH H YHHITOXKHUTD
TOJILKO JIMIIB €€ 6eNKU-pelenTophl (3TO JIEFKO JeNaeTcs B
Na6opaTopuu MpH NIOMOIUM NUIEBAPHTENBHEIX (hepMEH-
TOB), KJIETKA OKAKETCHA «)KMBbIM TpyroM». OHa BHajeT B
KOMAaTO3HOE COCTOSHHE M3-3a TOr'0, YTO He Oy et 6obie
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Moay9aTh HeOGXOAUMBIE A/Ist CBOETO PYHKIMOHUPOBARUSA
CHTHa/bl U3BHE. AHAJIOTHYHBIM O0pa30M, KJIETKA Braja-
eT B KOMY, €/ 00€3/ABIKHUTD ee 6enKu-3dexTophl,

JleMOHCTPUPOBATh «OCMBICJICHHOE» TIOBELEHUE KIET-
Ka MOXET TOJNbKO IIPH HaMWuyuy (PyHRUMOHMPYIOWEH
MeMOpaHbl, UMeIoIIeN KaK pelentopsl (o6ecnednBa-
wHe BOCpusTHE MHPOPMALNH), TaK ¥ 3P deKTOpH (0be-
CNEYUBAIOLIME ACHCTBHE). DTH BEIKOBBIE KOMILTEKCH —
OCHOBHBIE COCTABJAIIOILME KIETOYHOTO «pa3yMa».

Bripouem, wens3s 3a6wsIBaTh O TOM, 4YTO, pa3bupas
KJIETKY Ha 3JeMEHTapHBle BUHTHKY U T'a€4KH, Mbl PHUCKY-
€M BIAcCTh B peAyKuKMoHn3M. HeBO3MOKHO TIOHATH NOBe-
AEHNE KJICTKH, H3y4HB JTHOIb OAHH H3 €€ MCXAaHU3MOB.
Heobxogumo paccMaTpuBaTh JesITENbHOCTh KIETKH B
1enoM. B 3ToM COCTOUT XONUCTHYECKUH — IPOTHBOINO-
JIOXHBIA PENYKIUOHUCTCKOMY — IOJAXOMA, KOTOPBIH 5
HAMCPEBaIOCh Pa3BUTh B CJIEAYIOILEH [VIaBe.

Ha ryieTouHOM ypOBHE WCTOPHS 3BOJIIOLMH — 3TO B
3HAUUTETBHON Mepe UCTOPHSA YBEIMYEHHST KOMHYECTBA
0a30BEIX EAMHUL, «pa3yMa» — HHTErPajbHbIX MeMOpaH-
HbIX GeKoB — peuentopos ¥ 3¢dexTopos. DTa 3amaua
pelranach KJIeTKaMU 3a CHeT PACTSDKEHUs M, COOTBET-
CTBEHHO, YBeJIMUeHHs IUTOLAI¥ COOCTBEHHBIX MEMOPaH.

Y NpUMHTHBHBIX OPraHU3MOB-IIPOKAPUOT KJIETOYHAS
MeM6paHa OCYLUECTB/ISET BCE OCHOBHBIE (PU3HOIOrHYE-
ckre dYHKUWM — NUllieBapeHHe, IbIXaHue, BbIIEICHHE.
Ha nocnenyrouyx sTanax 3BOMOLKH 3TH 0683aHHOCTH
[EpeLUTH K OPraHeUIaM 3YKapHOTHYECKOH IUTOIUIA3-
MBI, B pesyaprate B MeMOpaHe OCBOOGOAUIOCH MECTO
A1 GOMBINETO KOJMYECTBA UHTETPAIBHbIX MEMOPaHHBIX
6enkoB. YuTeM TakKe, YTO 3YKapHOTBI B TBICAYHM pa3
KpYyIHee NPOKapHuoT, YTO BICHET 32 COOOM KOJOCCAIbHOE
YBENTMYEHHE TUIOMAAN UX MEMOpPAHHOW MOBEPXHOCTH —
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a 3HAYHUT, ¥ JOCTYTIHOI'O MECTa /11 HOBBIX HHTETPAJIbHBIX
MeMOpaHHBIX OEJIKOB.

Hrak, B riponecce 3BOIOIMK KJIeTOIHass MeMOpaHa
PACTATHBaNACh, HO Y 3TOHM ee CNOCOGHOCTH eCTb (PH3HU-
gyeckud npefen. Haunnan ¢ kakoro-ro MOMeHTa, pac-
TAHYTAs ¥ MCTOHYMBLIANCA KJIETOYHASI MeMOpaHa yxe
He CMOXXET yAepiKaTb BHyTpH ceba uuronnasmy. Ilpen-
CTaBbTE, YTO Bbl HATIOJTHAECTE BOAOH BO3ZYLIHBIH LIapHK.
Kakoe-To x01MYecTBO BOABI OH BIIOJHE CMOXET BblAEp-
xkatb. Ho ecim BbI Gyjere ynopcrsoBath, MIAPHK JOMI-
HeT W Boja 3abpeisraer Bce Bokpyr. Koraa kierovHas
MeMOpaHa pacTAHYNACh JO KPHUTHYECKOH BETHYHHBI,
3BOMONUA MHAMBUIYANbHON KIAETKH NOAOLLIA K CBOEMY
npexneny. Torza oTaenbHEle KIETKY, KOTOPHIE B MEpPBLIE
TPY MWIIHAP/JA JIET 3BOJIOUMH OBUIH €AHHCTBEHHBIMU
OpraHU3MaMu Ha Halliei TIaHeTe, HAlLTH HOBEIH CNocob
YBEJIMYUTH CBOIO MH(OPMUPOBAHHOCTH 06 OKpyKaroulei
cpeie. OHM Hayanu OGBEANHATLCH, OOpa3ysi MHOTOKIIE-
TOYHblE COOOIIECTBA, — S TOBOPUI 06 3TOM B MEPBOK
I71aBe.

B nenom, 1 oTAenbHOM KieTKe, U MHOI'OKIIETOYHOMY
OpTaHU3MY [IPHUXOAMTCSA, BO UMS COGCTBEHHOTO BBLDKH-
BaHUA, pEIaTb ORHH M Te Xe 3aaayd. Passuua muus B
TOM, YTO, KOTJ]a KJIETKH O06Pa30Ba/ Il MHOTOKJIETOYHbIE
OpraHM3Mbl, Y HUX MOABHIACH clienuanmiaud. B mMuo-
FTOKJIETOUYHBIX COOOILECTBAX CYUIECTBYET pa3[ejeHue
TPYAa, YTO XOPOLLO BHAHO Ha NpUMePE TKAHEH M Opra-
HOB, BBIMIOJHSIOIKX T WIK MHbIE CTIELHATU3UPOBAHHbIC
¢byrkunu. B oquHOUHOM KIeTKe AbIXaHMe OCYIECTRIIET-
€A MUTOXOHAPHUAMH; B MHOTOKJIETOYHOM OPraHH3Me Ty
Ke (PYHKLMIO BBITOJHAIOT MIWUIMAPAbl CHELMAIU3NPO-
BaHHBIX KJIETOK, oOpasyiomux jaerkue. Eme onun npu-
Mep: B OAHHOUYHON KJIETKE ABHKEHHE BO3HUKAET B PE3YJIb-
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TaTe B3aUMOJEHCTBUS 6EKOB IIMTOILIA3MbI, HA3hIB2EMbIX
dKTHHOM H MHO3HMHOM; B MHOTOKJIETOYHOM OPTaHU3Me
pabory no obecneyeHHI0 MOABHIXHOCTH BBINOJHAIOT
COOOIIECTBA CNEUMATH3HPOBAHHBIX MbIILIEYHBIX KJIETOK,
KaX/[asi U3 KOTOPHIX COJEPKUT OOJbINOE KOJHICCTBO
aKTHHa ¥ MHO3MHA. U, caMoe rnaBHOE, €CTH B OTHEIBHOH
KNeTRe 3aJa4y BocupuATHA uHdopMauuu o6 oKpyxkaio-
IIeH cpejie ¥ HEOOXOANUMOTO OTK/IHKA pentaeT KIeTOYHAN
MeMOpaHa, TO B HALEM OpraHu3Me 3TU (PyHKUMH nepe-
NUIK K CHEUMATH3UPOBAHHON IPYyNIe KICTOK, KOTOPYIO
MBI Ha3bIBA€M HEPBROU cUCTEMOH !

[MoBTopio eme pa3: HeCMOTPS HA TO YTO MbI JOCTa~
TOYHO JAJIEKO OTCTOMM OT OJHOKJIETOYHBIX OPTaHHU3MOB,
HaM eCTb YeMy y HHX NOy4HThbca. [axe Tako# ciloxXHen-
HIMA OpraH, KaK 4eIOBEYECKHH MO3T, OXOTHEE PACKpOeT
HaM CBOM TaHHbi, €CJIM MBI BO BCEX TOJAPOOHOCTAX O3Ha-
KOMHMCSI ¢ pabOTOH €r0 KIeTOYHOrO 3KBHBAJIEHTA —
MeMOpaHEL

Tarua xuzHu

Kax bt yxe nowsum, B nocepniee Bpems yuensie snaun-
TEJIbHO TIPOJBUHYUCH B Pa3pelIeHHH MHOTOYUCICHHBIX
3arajoK 06MaHYHBO IPOCTOHU KIeTOUHOU MeMOpansl Ho
B CaMbIX 06X YepTax ee HyHKIHKM GLUTH H3BECTHDI e1e
ABaauATh JieT Ha3ad. CoBCrBeHHO FOBOPs, HMEHHO TOTAA
51 BIIepBEIe OCO3HAJI, YTO U3YUEHHE KJIETOYHONH MeMOpPaHLI
uMmeeT Janexo uaymue nocrencrsus. Osapenue, KOTopoe
Ha MEHS CHH3OUIO, MOXKHO CPaBHMTH C peaKLHeil nmepe-
HACBIMEHHOTO XMMWYECKOr0 PacTBOpa. TaKue pacTBo-
pBl BBITJSIIAT Kak OObIYAAsA BOJA, HO CTOMT JO6aBHUTH B
€MKOCTE XOTsl 6bI KPYNHKY pacTBOPAEMOrO BEHIECTBa,
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M OHO BCE IIEJIMKOM BhINAJaeT Ha JHO €EMKOCTH B BHJE
OrPOMHOTO KPHUCTAJLIA.

B 1985 roay s > B CbeMHOM JlOMe Ha IPOCONIEHHOM
KapubckoM octpoBe I'penaja u npenofaBan B TaMol-
Hell «oIopHON» MEAUIMHCKOR mKoje. Bruto aBa waca
Houu. Sl mepesonavuBa CBOM MHOTOMETHUE 3aIUCH HO
GHONIOTHM, XMMUH U (PH3UKeE KITETOYHON MEMBPaHbi, OCBE-
JKasi B MAMATH €¢ MEXAHWKY U CTapasch BHUKHYTH B TO,
K4aK OHa o6pabatbiBaer MHPOpManuo. U BHE3AITHO Ha
MeHs cau3onuto! Her, st e npespatuncs B kpucramt. S B
OJHOYAChE CTAN GHOJIOTOM- «<MEMOPAHOLIEHTPHACTOM», ¥
KOTOPOro HET MOPaJILHOrO NMpaBa pacTpaduBaTbh CBOIO
JKU3HB TTOMYCTY.

To#t HOYBIO s KaKk 6yTO BNECPBbIE B3T/ISAHYJI Ha OCHO-
BY CTPYKTYPHOH OpPTFaHU3AIHH KIETOUYHONH MeMOpaHbl —
BBICTPOMBIIIHECS B PsiJL, KAK COJJIATH Ha mapaje, ¢pocdo-
aunuaHbie MoJlexyiisl. CTPYKTypy, MOJIEKYJIBI XOTOPOM
OpPraHU30BaHBI PEryJIAPHBIM, HOBTOPSIONUMCA 06Gpa-
30M, MIPHUHATO Ha3pBaTh Kpucramnuyeckoi. CymecTry-
€T B2 OCHOBHBIX THUNA KPUCTAJUIOB. 1€, 94TO 3HAKOMBI
GOMBUIMHCTRY MoOJIeH, TIPEJCTAaBNAIOT COBOM TBepble,
HETOAT/IMBbIE MUHEPAJTHI — K HUM OTHOCATCS a/Mas3Hl,
pyouHs! B gaxe oOblyHAS conb. KpHCTawasl BTOPOro
THUId, HECMOTPS HA TO YTO MX MOJIEKYJIBI TOXE COEIHU-
HEHBI B PETYJAPHYIO CTPYKTYPY, HMEIOT CKOpee TeKydyio
KOHCHCTEHIMIO. XOPOLIO 3HAKOMEIE IPUMEPHI KHAKUX
KPHUCTAJUIOB — UHJIMKATOP 3JACKTPOHHBIX YaCOB ¥ 3KPaH
KOMIIbIOTEpa-HOYTOYKa.

Yrob6n! aydllle pa3obpaThcs B TOM, YTO NMPEACTAB/ISIOT
co60H KUIKUE KPHUCTAIUIbI, BEDHEMCS K HAaIlleMy CpaBHe-
HMIO C coijaTaMu Ha napage. Koraa Mapumipyromue cosn-
JaThl IOBOPAYUBAIOT 32 YroJ, OHH COXPAaHSIOT OOLIMi
CTPOH, HECMOTPA HA TO YTO KAXKMABIH M3 HUX JBIDKETCS
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HAMBIAY A hHO. CONAATHL B CTPOIO BEAYT cebs Tof0GHO
TEKyle# KUJKOCTH, HO He YyTPaduBAIOT TIPH 3TOM CBOEH
«KpUCTALINYECKON» OpTaHMW3aIUH. @ochommnuaHbie
MOJIEKYJIB! KJIETOYHOU MEMOPaHbI BEAYT CEOA CXOKUM
o6pasom. VIx mopBVOKHAA KPHCTR/INAWYECKAS OPTaHHU-
3a1Ms MO3ROJAET KAETOUHOW MeMOpaHe JHHaMHYeCKd
MeHATb (OPMY, COXPAHSAA TIPH ITOM CBOKO LIETOCTHOCTD.
Bot nouemy MemGpauHsiit 6apbep 06.12/1a€T THOKOCTBIO.
S 3amucan onpeaeneHsie ITON XapaKTEPUCTUKY KIIETOY-
HOU MeMOpaHbl: « MeMOpana — KuAKHH KPHCTALI».

3areMm s cTan gyMath ganbme. Membpana, cocTos-
Was U3 OJHUX TONEKO GochONUIHIOB, — 3TO aHAJIOT
xneba ¢ Macnom, 6e3 onuBok. Ho Torma, ecim cneno-
BATH JIOTHKE ONIMCAHHOTO BbIIE OTBITA C IIOJKPAIEHHOH
XHIKOCTBIO U GyTepOpogoM, MACIAHBIE (JTHITHIHBIN)
GapbepHbIi C103 MeMOpaHB! 661N 661 a6CONOTHO HEMPO-
HHUIJAEMBIM — HeMpoBOASIUM. MeMOpaHa CTaROBHTCA
[IPOBOAAICH A1 OXHHX BELIECTB H HENPOBOAALIECH IS
APYTMX, KOTJa B MLPY BCTYMAIOT «OJMUBKU» — HHTE-
rpaibHble MeMOpanuele 6enxkn. S Hanucan: «Memopa-
Ha — IIOJ'IYHPOBO}IHP[K».

[ToToM st BCHOMHHI TIpO JiBe HauGosee pacupocTpa-
HEHHBIC PA3HOBUAHOCTH MHTErPATHHBIX MEMOpPaHHBIX
6enkoB. TaKOBBIMH SBNAIOTCA OEIKH-PELENTOPHl M
6enku-3dexTophl, HA3bIBAEMBIE KaHAABHBIMHI; UMEHHO
OHH MO3BOJAT MeMOpaHe BHITNIOJHATL CBOIO BaKHEH-
1m1yio GYHKIHIO — NPOIYCKATh BHYTPh KIETKM 14TATEb-
Hble BELIECTBA U BHITYCKaTh HAPYKY nutaku. J yxxe rotos
ObUT HAMHCATD, YTO MeMOpaHa COAEPIKUT «PElETITOPH! U
KaHa/bl», HO TYT O MEHA JOULIO, YTO PEUENTOpPHI B JaH-
HOM CJTy4ae — 3TO, IO CyTH, BeHTW . COOTBETCTBEHHO,
A 3aKOHYWI CBOE OTMCaHue MeMOpanbl dpasoii: «Mem-
OpaHa COIEPKUT BEHTWIH H KAaHATbI».
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51 OTRUHYJICA Ha CMIMHKY Kpecia U MepeduTat To, YTo
y MeHa poayunnock: «MeMGpaHa — 3TO XHUAKOKPH-
CTAJUTAYECKUH NIOJTYTTPOBOAHMK, COAEPIKALINI BEHTWIHN 1
KaHabl», DT1a ¢ppa3a kak Gyaro Meus yaapwia. Oupeje-
JICHHO, A y3Xe CNBIIAT WM YhTan Heuro nojobroe. Ho
rAe uMeHHO? BnipodeM, B 01HOM 5 GbUT A6COMOTHO yBe-
pE€H: TaM FOBOPIJIOCH OTHIONb HE O GUONOTHM.

A cran ocMaTpHMBaThCA M B3MISHYN Ha YroJ THCh-
MEHHOTO CTOJa, TI€ BO3BLIIANCA HOBCHBKHH «MakuH-
TONI» — MOW MNEPBbIH UEPCOHANBHBIH KOMIIBIOTED.
PagoM ¢ «MakuHATOmEM» Nekajia APKO-KPACHAS KHIK-
Ka; 3aroJIOBOK Ha ee o6noxke raacun: «Kak paboraer
BALll KOMIBIOTEP». 3TO GbLIO KyIUIEHHOE MHOIO Ha AHAX
CMIPaBOYHOE PYKOBOACTBO Mis nosb3oBatTenei, CxBaTus
KHWDKKY, 5i MpOGEKaT I71A3aMH BBEIEHHE U TTOYTH CPasy
HATKHYJICA HA onpeaenenue: « MUKpoUYHn — 9TO 11oy-
NPOBOJHUKOBBIH KPHCTA/UL C IMEKTPUIECKUMH BEHTHISA-
MH ¥ KaHaJlaMH»,

Ilapy cexyna s cumen, OropOILEHHBINR CTONIb HEBEPO-
ATHBIM COBNAACHHUEM. 3aTeM s CTaJI IMXOPAJOYHO COMO-
CTaBJATh ¥ IPOTHUBONOCTABIITL KJAETOYHbIC MEMOpaHbI
M KpeMHHeBhle noaymposonuuki. CKOpo MHe cTano
ACHO, YTO CXOACTBO OnpeeNIeHHi KOMNBIOTEPHOTO YMIa
M KJIETOYHOH MeMOpaHsi He crydaiiHo! Knetounas Mem-
OpaHa B CAaMOM /I¢/le TOMOJIOTHYHA KPEMHHEBON MHKPO-
CXeME, TO €CTb — TIPEACTABIIAET COOOH ee CTPYKTYPHBIH
M QyHKLHOBANBHBIA 3KBUBANEHT! BOT 3TO OBLI yXKe
HAaCTOSLIMH IIOK.

JlBeHaAATh JIET CIYCTA KO/UIEKTUB aBCTPATHHCKUX
uccnegosarened, posraasisieMblit b. A. Kopueanom,
ony6nuxosan B xypuane «Hakdyp» crartsio, koTopas
HOATBEPAHI2 MOIO MIIOTE3Y TOMOJIOTHYHOCTH KJIETOY-
HOM MeMOpaHbl M KoMmmbioteproro uuna [Cornell, et al,
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1997]. Onu BBICTHIIH KICTOYHYIO MEMOPaHY, TIPUCOE Y-
HITH K HeH CHU3Y KyCOYEK 30JI0TOH (hOJIBIH M 3aIONHAIK
NPOCTPAHCTBO MeXAy MeMOpaHoi u onbroi 3nekTpo-
nuTHYECKUM pactBopoM. Ilpu crumynsiuun cootBercrBy-
FOIIUM SJEKTPUIECKUM CUTHAJIOM MCMGP&HHLIC KaHanbl
OTKPBIBAINCH M MTO3BOJILIH NEKTPOJIMTY TIPOUTH CKBO3b
MeM6pany. I1pu sTom donbra urpama ponb aaTumxa,
6naro/lapsi KOTOPOMY 3TEKTPHUECKAS AKTUBHOCTh MEM-
OpaHHBIX KaHAJNIOB MOTIJIa OBITE U3MepeHa B OToDpakeHa
B BUJIE TTOKa3aHui dpoBoro npudopa. ViuwviMu cnosa-
M, KopHenny u ero KomwneraM yAanocs BCrpouts 61oto-
THYECKYIO KJIETOYHYIO MeMODPaHy B 2JICKTPOHHOE YCTPOU-
CTBO ¢ HUGPOBOH HHIMKALIMEH B KQUECTBE UMIIA,

Hy u uro? — cnpocure Bbl. A TO, YTO rOMONOTHY-
HOCTb KJIETOYHOH MeMOpaHbl ¥ KOMITBIOTEPHOTO YHIa
/IOKa3bIBAET NPABOMEPHOCTL CPABHEHUS JKHBOH KJIETKU
C TICPCOHAJBHBIM KOMIIBIOTEPOM. HCpBaH cHorcmmoa-
TEbHAS MBIC/Ib, KOTOPAs IPH 3TOM NPUXOANT B TOJIORY,
TAKOBA: KJIETKH, NOJ06HO KOMIILIOTEPaM, MPOrpaMMH-
pyemsi! M Tak ke kxak ¥ B wIyvae ¢ KOMIBIOTEPOM, UX
«OpOrpaMMHCT» Haxojutcsi cHapyxu. IloBemenue u
T€HHAs AKTUBHOCTb KJIETKH AUHAMHYIECKU OOYC/IOB/IEHD!
uH(popMalMer, NOCTYNAIOMEH U3 OKPYIKAIOILCH Ccpebl.

Kak TofbKO B MOeM BOOOPakEHUH BO3HUK KJIETOYHbIMA
GUOKOMITBIOTEP, A MOHAI, YTO AAPO KJIETKU ~— 3TO CBOE-
TO poJia «ChEMHBIH AuMCK» (Ha3oBeM ero JlBycnupainb-
HbIM JluckoM) — HocuTenb HHPOPMALMH, Ha KOTOPOM
3anucannl JHK-nporpamwmsl, koaupyrowmme nponssos-
cTBO OesKOB. 3anucanHble HA CHEMHOM JIUCKE TIPOTpaM-
Mbl — TEKCTOBble PEIAKTOPLI, rPaduuecKue PeTaKTOPHI,
JNIEKTPOHHEIE TAOIUIBI U TOMY NOJOOHOE — BBl MOXKETE
3arpy3uTh B MAMATL CBOETO JIOMAIIHETO KOMMBIOTEPA X
3aTeM U3BJeYb ero 6€30 BCAKOTO yep6a ULt paboThbl.
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ToyHo TakK 3Ke, KOT/a Bbl YJANIAETE U3 KIETKU AAPO — ee
Jsycrimpansubii [luck, pabora 6e1K0BOM MaIHHBL KIIET-
K [POJO/DKAETCS KaK HU B 9eM He GBIBaNo, NOCKOJBKY
viHopMaLus, HeOOXOIHUMAA A CO3AAHMSA BENKOB, yKe
GBUIa 3arpy>KeHa. DHYKJICHPOBAHHbIE KJIETKM CTaJIKUBA-
10TCA ¢ TPYAHOCTAMM TOMBKO TOTAA, KOTAA Y HUX BO3HH-
KaeT HeoGXOIMMOCTb B FEHHBIX IIPOTPAMMaXx C U3BJIEUEH-
Horo JIBycnmupansHoro [Idcka, mO3BOMAIOMIMX UM 3aMe-
HMTb MMEIOIHeCs GEIKN HIN CHHTE3MPOBAaTh HOBBIE.

[Tonyuennoe Muo# 6uomoruueckoe o6pa3oBaHUe
6BLIO He MeHee «HAOPO-LUEHTPUCTCKHM», YeM TeOLEH-
TPHCTCKOE aCTpOHOMHYEcKoe obpa3oBanue KomepHuka.
Ilostomy MHe moTpeboBanoch ONpeAe/eHHOe YCHINE,
9TO6bl OCO3HATH: «LEHTPAIbHBIM IIPOLIECCOPOM» KIIETKH
AIBIAETCA OTHIONb HE SAPO, B KOTOPOM COAEPKATCH TeHbL.
JlaHBEble BBOJATCS B KJIETOUHBIH «KOMIIBIOTEP» Hepes
NOCPEACTBO MEMOPAaHHBIX GENKOB-pENENTOPOB — Ki€-
TOYHOH «KJABHATYpHI», 3 OHW, B CBOIO OYepe/b, IPHUBO-
ISAT B ACACTBHE MeMOpaHHble GeNKU-3PPEKTOPBL, KOTO-
phbIE M UIpaioT Pollb «LEHTPAILHOTO NpoLeccopar. JToT
«LIeHTPAJILHBIA TIpoLieccop» NpeobpasyeT uHGOPMaLHIO,
AOCTYNAWLIyIO U3 OKPYKaIoLieH cpesbl, B S3bIK TIOBeE-
HHS KIETKH.

Memns 0XBaTHIO OTYasiHHE — MHE HE € KeM ObL1o pas-
JEMUTh CBOH BOCTOpT. B MoeM floMe OTCYTCTBOBAN Tejie-
¢ou. Ho Beap s — npenogararesib MEAUUMHCKOH LIKOJBL.
Hagepusika B 310 BpéMs B 6MGIMOTEKE OTBIILETCA KTO-
HUOyAb U3 cTyfeHToB. Koe-kak ofieBMch, 1 mobexan B
CTOPOHY IUKOJIbl, YTOOB! paccKa3aTh KOMY-HHOYAbL — Hy
XOTBb KOMY-HHOYAB! — O CBOEM BEJHUKOM O33aPEHHH.

IlpencraBnsaio, Kak A BRIVIAAEN, KOTAQ MOABUICA B
oMellleHHH 6U6IHOTERH — 3aMbIXdBUIMUCA, C BbITapa-
uleHHBIMU [Ma3amu. JymMaio, Te, KTo TaM ObLa, y3penn
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I';maBa TpeTbs

JKHBOE BOILIOLICHHE MPECTIOBYTOrO «PacCesSHHOTO MPo-
deccopa». J nogbexan K OAHOMY U3 NEPBOKYPCHAKOB-
ME/THKOB U BOCKJIMKHYIT: « TO/IBKO MOCAyIIAH, 9TO 51 Cei-
yac ckaxy! Yro-to HereposaTHoe!» [TomnBIo0, Kak napeHs
OT MEHA OTILIATHYJICA. DTO MeHs He ocranoBwIo. S mpn-
HSUICSL BTOJIKOBAIBATH €My CBOM HOBBIE NPEACTABICHUSA O
KJIETKE OGBIYHBIM /Ul IHTOBGHOJIOTOB MYZPEHbIM JKapro-
HOM. 34TeM 51 YMOJIK, OKHAASA TO JIH €TO NO3IPaBICHUH,
TO /U KPUKOB «GpaBo». Majbuniuika cHIes C OTKPBIThIM
proM. «C Bamu BCe B mopajke, AoKTop JluntoH?» —
TOJIbKO M CMOT BbIFOBOPHTD OH.

S 6BIn yHHUTOXEH. Y MEHA B PYKax K09 K TaWRe
JKH3HH, HO BCe MOW OOBACHEHMS mouum npaxom! Yike
TIOTOM, 33JJHUM 4YHCJIOM 1 IOHSUT — ITOT Oejposara CTy-
AEHT, €Ba OTYUMBLIMHCA MEPBBIA CEMECTP, TONPOCTY
He MOT pa306paThbcst B TOM, YTO 5 TOBOPHII MY C TAKHM
nadocom. BripoyeM, JosDKeH NPU3HATH, 4TO 51 HE BMeEN
ocoforo ycrnexa 1 y 60MbIHHCTBA CBOUX KOJUIET, BIOJIHE
NIOAHATOPEBIINX B 3y6OAPOOHTENEHON TEPMHHOJIOTHH.

B Teyenue mocneayomux JNeT S MPOAOJIKAI CBOH
MCCITE{OBAHAA U MOCTENEHHO HAY4YMACA H3Narath cob-
CTBEHHBIE HJIEH TAK, YTO HX MOTJIH BOCIIPUHSATD HE TOIBKO
CTYAEHTLI-NIEPBOKYPCHHKH, HO Y JIFOXH B TIpUHLMIIE AaJle-
Kue OT OHONOTKH. Y MeHs TOSBWINCH OlarojapHbie cny-
IIATENMd — KaK CPEHN CTIeLHATUCTOB, TaK H CPEAM HEMPO-
¢eccuonanos. HekoTopsle H3 HUX JaKe OKA3a/1MCh BOC-
OPHAMYUBBIMH K NPOHUCTEKABITHM H3 MOEro 03apCHHUA
JNYXOBHBIM HlesiM. B camoMm gene, «MeM6paHOIEHTPH-
YecKasi» OUONOIHA — 3TO BEJMKOJIEITHO, HO BPSJ, 14 Obi
OHa 3aCTaBWIAa MeHA C KPMKAMH HECTHCH B O6HGAnoTeKy.
Ta xapubckas BOYb He TONBKO fIPEOOPa3HIa MEHA KaK
y4yeHoro; Guarofjaps e s, yOexKIeHHbI arHOCTHK, IIpe-
BpPaTWICA B MHCTHMKA, BEPSILIETO B TO, YTO XH3Hb BeYHa
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Bonie6brnma-meM6paRa

Y HEe OTPaHUYMBAETCA CPOKAMH CYIIECTBOBAHMA HALIETO
6peHHOrO TeNa.,

O 1yXOBHOM M3MepeHnH H3naraeMoil 31ech UCTOpHH
s1 PACCKAXy B 3ITHJIOTE, 4 MOKA XO4y €llie pa3 NOBTOPUTD
YPOK BoseORUNbI-MeMOpaHbl: Mbl He pabbl KOMOKHA-
LM TEHETHIECKKX ATPATIbHBIX KOCTEH, CIyYaiiHO BhINaB-
e HaM Npu poxaeHnu. MBI cnocobHbl pefaKTHpO-
BaTb AaHHbIE, BBOZUMblE B HALl GHOKOMIIBIOTEP, TOYHO
TAK Xe, KaK 51 CeHYac ynpasnfo paboToOM NpOrpaMmbl-
pemaxkTopa, B KOTOpod mumy 3Te cTpokH. CTOMT Ham
MOHATH, KAK HHTErpasibHble MEMOpaHHbIe OE/IKH YIpaB/If-
IOT HaweH (PH3NONOTHER, ¥ MBI U3 GECITOMOIHEBIX XKEPTB
CBOMX TEHOB CTaHEM XO35eBaMH COGCTBEHHOM CyAbObI!



fnasa Il

HoBas ¢usuxka:
IPOYHAY OTopa Ha NyCTOTY

B 1960-x ropax, 6yayun amGuImO3HbLIM CTyaEHTOM-
6HOIOTOM, 1 NOHAUMAL: YTOOKI TIOIyYdTh paboTy Ha Npe-
CTWXHOM Kadenpe, MHE HEOOXOAUMO POCTYMATh KyPC
dusnkn. B Mmoem xosmemxe mpenopasam o6uyo GH3NKY
Ha YpOBHE, NOCTYTIHOM CTY/IEHTaM He(pHU3MUECKUX ClIeH-
anbHocTei. Beut ewe opus Kypc — KkBaHTOBO#M (PH3HKH, HO
Mbl, 6HOJIOTY, 6eXKanu OT Hero Kak oT vyMsl, Ilo Hawemy
MHEHHIO, TOJIBKO Ma3OXHCTbl MOTJIH, PUCKYsl HCIOPTHTD
cebe OUEHKN, 3aHCHIBATHCA Ha KyPC, KOTOPBIH CJIEI0BANIO
Ha3BaTh: «BOT OHO €CTb... a BOT €ro U Het!»
EnuncreenHoi npuuuHOi, kotopas mora 6s1 moby-
AMTb MeHs CIYWIAThH JIEKHH 110 KBAHTOBOM (H3WKe,
6bUTO TO, 4TO 3TC A3BAJIO COMHAHbIE NPEUMYILECTBA NIPH
o6meHuy ¢ aepymkamu. O, B Te rogbl CYUTAIOCH OCO-
OeHHBIM ITAKOM cKa3aTh: «] IpuBer, Manbiuka, s 3aHUMa-
10Ch KBAHTOBO# (PU3HKOH. A KTO Thl IO 3HAKY 30HaKa?»
Onxako s coMHeBaJICA, YTO 3TO W BIOpPaBay cpaborano
6b1, — MHE TIOYEMY-TO HE IPUXOMIOCH BCTPEYATh PU3N-
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I'naBa yeTBepTag

KOB Ha BeuepHHKax. [loxoXe, OHU HeyacTo pa3mieka-
JIACE TOAOGHBIM 06pa3oM.

B 06uiem, s peunut mONUTH 1O MPOCTOMY MyTH H 3a0H-
caJicsl Ha BBOJHBIH Kypc o6lueii ¢pusukn. MHe He xoTe-
JIOCH CTABHTb CBOM KApbepPHbBIE NEPCIEKTUBBI B 3aBUCH-
MOCTB OT HACTPOEHMS KAKOTr0-HUOY /b NOJIy CyMacIeatie-
o ASAbKH, NoLero gudupaMos! 3¢eMepHbIM 6030HAM
¥ KBapKaMm. B urore s, Kak ¥ GOJBIIHHCTBO CTyJEHTOB-
6HMOJIOTOB, Y3HA/] O CYLIECTBOBAHUHU TAFOTEHHA: TO, UTO
TSDKEJIEH, CTPEMHTCSI OKa3aThCS BHU3Y, a TO, UTO Jierde, —
HaBepXy. YTO-TO A y3HAI M O CBeTe: IPUCYTCTRYIOLTUH B
pacreHusAx XJOpOWUI K UMEIOIUMICSA B CETYATKe Ta3a
JKUMBOTHBIX U Y€JIOBEKA IMHIMEHT DOJAOIICHH IOT/IOIAIOT
JIYYH CBETA HEKOTODBIX IIBETOB H OCTAIOTCA «(JICTIBI» K
apyram useTaM. Sl gaxke y3Ham Koe-uTO O TeMmeparty-
pe: MpH HU3KUX TEMIEPATYpax OHONOTrAYECKHE TKAHU
3aMep3ai0T M XOPOIIIO COXPAHSIOTCS, a TP BHICOKMX —
OTTauBaIOT U nopTATCs. BOT, cOBCTBEHHO TOROPSL, U BCe.
(Hagetock, Bbl nonnmaere, 4T0, paccyxgas o ToM, Kak
WI0X0 GHONOTK 3HAIOT (PU3UKY, S BCE-TAKH HECKOJIBKO
MpeyBeTMIHBAI0. )

To, uTO, OTBEprHyB TNpPEACTABICHHS O IIaBEHCTBE
KJIETOYHOTO sifipa U Tepeias K «MeMOpaHOLEHTPHUCT-
CKOW» GUONOruM, A MOMPOCTY HE mpejcTaB/l cebe
IMOCIEACTBUA TAKOro mara, MO>KHO OO’ BACKUTH TOJHKO
MOUM HEBEXKECTBOM 10 YACTH KBAHTOROM (usuku. Mue
OBIIO H3BECTHO, YTO UHTETPAIbHBIE MEMOPaHHbIE GEIKH,
B3aUMO/ICUCTBYSL C CUTHAMIAMH OKpyXKalolle cpesl,
CHa6XaroT KAeTKy 3Hepruel. Ho s e Mor 06bACHUTD
[IPUPORY 3TUX CHCHAJIOB, NOCKOJIbKY HUYErO HE 3HAT O
MHpe KBaHTOB.

A TOHsJI, KaAK MHOTO HOTCP}IJI H3-3a TOrO, 4TO IIpc-
Hebper KBaHTOBOU U3HKOH, uius B 1982 rogy — yepes
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Hopas duzuka: mpoyHasa onopa Ha IyCTOTY

JAECATD C JINIIHUM JIET 1I0CJle OKOHYAHUS YHHUBEPCHTETA.
YBepeH, 1oBeTUCE MHE TIO3HAKOMHTBCA C HEM elLie B CTy-
JIeHJYeCKHUE TOfibl, S Obl IPUIIIEN K CBOEMY O6HONOrHYECKO-
My HWHAKOMBICIIHIO IOpa3a0 paHbIle.

Urax, BepHemcs B 1982 rop. A croky Ha 6eTOHHOM
NoJy MPavyHOro CKJIAJACcKoro aHrapa B bepxiu, B mony-
TOpa ThICAYaX MWIb OT JJOMa, ¥ YyBCTBYIO cebs MOJ-
HBIM HUYTOXeCTBOM. MbICInMOE j1u J1eJ10 — TIPOMEHSTh
Kapbepy Y4YEHOro Ha posib 6e3apHOr0 OpPraHMU3aTopa
POK-H-POJUIbHBIX KOHIEPTOB? Tenepb MBI Ha MeNu —
HICCTh TPOBAJIBHBIX BLICTYIUICHHH OCTaBHIM Hac 6e3
nerer. Hammanocrs B MoeM kapMane mccsikna. S momner-
TAJICA PACIUIATHTLCH KPEAUTHOH KapTOYKOM, HO TepMH-
Ha/l B MaTa3suHe MPUTPO3HI MRE, [TOKAa3aB Yepern cO CKpe-
ILEHHBIME KOCTAMH. MbI nepeGuBanuck kode v noHuH-
KaMH U MPOXOoJuaM onucanHbie Dmu3abder Kiobnep-Pocc
CTaJMH YMHPaHHA CBOETO WOy — OTPHLAHHE, MPOTECT,
npocsba 06 OTCpouKe, AENpPecCHs H, HAKORel, cMupe-
uue... [Kiibler-Ross 1997]. BreszanHo nokoi Hauero
6ETOHHOTO CKJIena 6bl] B3OPBAH NMPOH3UTEIBHBIM Telle-
¢onubIM 3B0HKOM. TenedoH M3KaBan OTBPATHTENbLHbIE
TPeJIM, HO HUKTO U3 HAC J]a)Ke He MTONIEBEJTHIICS.

He BoITeprien 3aBeayonnii CKNagoM: « Ara, OH 371eCh».
I'ToaHAB TONOBY, 1 IOCMOTPEN BBEPX CO JHA MOEH JKU3HH
¥ YBHJIEN HPOTAHYTYIO MHE TeeQOHHYIO TPYOKy. 3BOHUI
PEKTOp MERMIMHCKOM mKojbl Ha Kapubax, ¢ koTopoi
A COTpYAHHYAN NByms rofiaMu panee. OH 1BOE CYyTOK
NMOTPAaTUA HA TO, YTOOBI OTCJICAUTD MOU CYyAOPOXKHBIE
nepemeuienus U3 Buckoncuna 8 Kamudopruio. 3ayem?
Yro6bl cipocHTh, He COTALIYCH JI1 I CHOBA 3aHATHCH
IpENOJABaAHIEM,

He cornamyce an si? Cornacurca au ppiba BepHyTHCH
B Boay? «Korga?» — Bozomun . «Buepa», — xMBIKHYN
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I'rara yeTBepTas

oH. «[la, na, c y4OBOJBLCTBHEM, HO MHE HYXEH aBaHC».
B TOT Xe aeHb MHE EPEYHCIIMIM ACHBTH, W 51 TOJAENTUICA
MMM C MY3bIKAaHTAMH MOCH TPYIIIbL. 3aTEM 51 IOMYAICA B
Mbasucon, yTo6B1 ONPOATLC ¢ AOUEPEMU H HACKOPO
ymakopaTh yeMoaansl. Criycrs ABajuarth derbipe daca s
Masncs B UHKkarckoM asponopTy B OXHJAHHH peiica B
cajipl Dnema.

T'lonarato, Bl yxxe He pa3 3agamm cebe BONPOC: KaKo-
rO 9epTa A NPHIVIEN K KBAHTOBOH (PH3MKe CBOM POK-H-
poJIbHBIE Heyaun? Bce oMeHb MPOCTO — TaKOBBI OCO-
GEHHOCTH MOETO JIEKLHOHHOFO CTWi. A JIA Tex, KTO
[IPUBBIK MBICTHTE NPAMOJIMHEHHO, OO BABILIIO: CEHYac MBI
BEPHEMOA K KBAHTOBOH (pu3uKe, Graronaps KOTopoi s
HOHSUI, YTO MBIC/IS NPAMOJIMHEHHO Mbl HHKOT/[A He NpO-
HHKHEM B TaiiHb! BeeneHHoi.

ITpyCITyLmMBAdICh K BHYTPEHHEMY T'OJIOCY

34 cumranmse MHHYTHI JO TOrO, KaK 332 MHOH JOJDKHbBI
6bLTH 3aKPHITHCS ABEPHU [10CAJOYHOTO BEIXOJA, S CO06-
pasuil, YTO MHE MPEACTOUT MPOBECTH IATH YACOB TPH-
CTETHYTBHIM K KPECHY, a4 Y MEHs HET HUYETO NMOUMTATh.
51 BBICKOYRUI M3 OYepesy ¥ No6exXan dYepe3 BECTHOI0Nb K
KHH)KHOMY JIOTKy. MHe Hafo 6bU10 BeIOpaTh OJHY KHWUTY
M3 HECKOJIBKMX COTCH M IIPH 3TOM He OINO3HaTh Ha CaMO-
net. 3Haerte, 3T0 MOXET BBEPIHYTh B CTYIIOP KOI'O Yrox-
HO. S 3amep mepes KHIKHBIM JIOTKOM B 3aMEMIATEIHCTBE.
Mo# B30JIAI OCTAHOBIICS Ha OJHOH M3 OOJIOXKEK: X AUHI],
IMarennc, «KocmBueckwii koj: kBaHTOBast (PU3UKA KaK
a3biKk npupoast» [Pagels 1982]. Ilpo6exas rnazammu
aHHOTAUWNIO, 51 Y3HaJI, 9YTO aBTOP BO3HAMEPHJICS [IOIY-
JIIPHO paccKa3aTh MHUPOKOH ayJUTOPKUH O KBAHTOBOM
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¢dusnke. McnbireiBaeMblil MHOH ewle Co BpeMeH KOJUTe] -
a4 CTpax Tepesl 3THM NPEMETOM 3aCTaBWI MEeHS OT/I0~
XUTh KHHTY B CTOPOHY.

Koraa crpenka TukaBmiero B MOeH rofiOBe CEKyHIO-
Mepa OCTHIIA KPACHOTO CEKTOpa, s CXBATWI C JIOTKA
KAKOW-TO COMBUTEbHEIN 6eCTCerLTep 1 MeTHYJICS K Kacce.
ITponaseny npansutcs BpibuBaTh yek. M TyT a1 yBHaen Ha
TOJIKE Y HEro 3a CNMHOM elne ofmH 3K3emmusp «Kocmn-
4eckoro Kofga». He 3naw, 4To 3acraBwro MeHs npeofo-
JIeTh OTBPAILICHUE K KRAHTOBOM (PM3UKe, HO S TAKH KYTTHI
3Ty KHHTY.

B camouere, ycTpOBBINICH B Kpedie B OTABIUIABIINCH
nocie Habera Ha KHYDKHBIH JIOTOK, S PENIT KPOCCBOPR
H Basuics 3a «KocMmuvecknit kon». Knura ysinexkia mMens
HACTONBKO, 4TO S [EPEUNTHIBANI HEKOTOPHIE €€ [NaBbl HO
BTOpPOMY pa3y. Eciu 6bl KHYIKHbIE CTPaHWIB!I MOXHO
6bL10 NpO>Kedh B3NIALNOM, CIyqICA 6p1 nmoxap. A umran
HE OTPBIBASACK, IOKA CAMOJIET HAXOJIWICA B BO3yXe, 3aTeM
TPHM Yaca B OXXUAAHHHU TIEPECaIKY B a3ponopTy Maitamu u
ele NATh YaCOB ITYTH K CBOEMY OCTPOBHOMY pPaio.

Mo Toro, kax 3 cen B camoser B Yukaro, MBe i B
TOJIOBY HE MOT/IO IPHUTH, YTQ KBAHTOBASA (PU3MKA MMEET
oTHolleHue Kk Guosorun. Cxoas ¢ caMonera Ha Pai-
cxoM OcTpose, st KUIeN OT BO3MYLICHHUS H3-3a TOrO, 4TO
6uonorn ee urHopupyioT. Beab kBaurosas ¢pusznuka —
OCHOBa OCHOB BceX Hayk! Mbl e Buemuanch sybamu
B YCTapeBIYIO HBIOTOHOBCKYIO MOJENb MHPOYCTPOR-
CTBA U HE X€JIa€M 3HaTh O HE3pUMOM KBAHTOBOM MHpE
DHHINTEHH, [e MATEPUA — 3TO JHEPTHA U HET HHYCTO
abcomoTHOrO.

D10 ceiiyac MHE ACHO, YTO GHOMOMHSA HBIOTOHOBCKO-
ro TOJIKA MOMPOCTY HECTIOCOOHA TIOBEIATh HAM NPaBAy O
9eJIOBEYECKOM TeJie, He FTOBOPSI Y3KE O JRU3HU KaK TAKOBOH,
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I'naBa yeTBepTas

H HUKaKUe OTKPBITHA U3 00JaCTH MEXaHHKY XHMUYECKIX
CUIHAJIOB — TFOPMOHOB, IJMTOKMHOB (TOPMOHOB, YIpPaB-
NAIOUIMX MMMYHHOM cucteMon), hakTopoB pocra 1 orry-
XOJIEBBIX CYIIIPECCOPOB He NENAIOT G0siee NMOHATHBIMY HU
Cliydau CTIOBTAHHOT'O HCIIEIEHUA, HM 3KCTPACEHCOPHEIE
(eHOMEHBI, HE CIIOCOBHOCTD HE OGXHIasCh XOXHTH IO
PaCKa/JICHHbIM YI/SIM. A B Te TOJB! 51, KAK H MOU KOJUIETH,
Y4 CTYZICHTOB He OOpaliaTh BHUMAHKSA Ha HOJTOBHIO O
HENUTENRHON CUIe aKyHIYyHKTYPBl, MAHYAJBHOM Tepaluy
W MOJIMTBBI H CUMTAJI IIAPNAaTAHCTBOM BCE, UTO HE yMemia-
70Ch B HBIOTOHOBCKY1O KapTHHY MHpa.

Wronosus MaTepuy

Buxe nosnaxomusmucs ¢ xsanTosoit bu3vkoi, s
TOHSL, YTO Hallie IpeHeGPeKHTENbHOE OTHOIICHNE K YIIO-
MSHYTHIM BBILIE SHEPTETHYECKMM LIETUTENbCKHM NPaKTH-
KaM yroao6JisI0 HAC 3aBeAyomeMy Kadeapo Gpusuky
T'apBapackoro yHuBepcuTeTa u3 KHurd I'spu 3ykapa
«Tannyromue macrepa Y Jin» {Zukav 1979], xoropsin
B 1893 roxy, He3afionro 10 OTKPHITUHA CYGATOMHBIX 3JTe-
MEHTOB YOEeX/1aN CTYAEHTOB B TOM, 4T0 BceneHnaa npej-
CTaBsieT COO0W MAUIMHY, COCTABACHHYIO U3 MOAUHHSAIO-
muxcsi Mexaduke HuloToHa oTaenbHbix aTOMOB.

Ha py6exe XIX-XX BexoB, rmocie Toro Kak BbLAC-
HHJIOCBh, YTO ATOMaM NPHCYINU TaKHWe «CTPAHHOCTH»,
KaK CIOCOOHOCTb MCNYCKaTh PEHTTEHOBCKOE ¥ PaJUOaK-
THBHOE W3JIyueHHUE, MMOSABUIIACh HOBaA HOPOJa (PH3MKOB,
IIOCT2BUBLIMX nepe)] COO0H Lesb UCCIEOBATh B3AUMO-
CBA3M 3HEPTHHU CO CTPYKTYPOH MaTepuu. 3a cieayroumue
JECATH JIET OHM ITOHSIH, YTO MHD COCTOMT He K3 MOABE-
UIEHHOTO B IyCTOM NPOCTPAHCTBE BEMIECTBA, 4 U3 IHEP-

114



Hogas ¢usmka: TpoyHas onopa Ha nycToTy

'Y, ¥ OTKa3aJIMCh OT BEPhI B MATepHAJIbHYIO BceneHHywo,
HOAYMHAIOWYIOCH 3aKOHaM HeoToHa.

KBanToBas ¢pu3uKa rOBOPHT, YTO aTOMBI COCTOSAT U3
SHEPreTHYECKUX BHXPEH; KaXKIbIA aTOM IOJO6ER Bpallia-
JOILIEMYCSl ¥ PACKAYHBAIOLIEMYCSI BOJUKY, H3JTy4aIOMEMY
3Hepruio. M nOCKONBKY BCAKOMY aTOMY HPHCYLL CBOH
COOCTBEHHDIH YHHKAJILHBIN SHEPTETHYECKUH CIIEKTP, UX
COCAMHEHUS (MOJIEKYbl) TAIOKE M3IIy4alOT XapaKTepHbie
TOJBKO 1A HUX 3HEPTHH. DTO KaCAeTCs BCeX MATEPHAIIb-
HBIX 06pa3oBaHuil BO BeeneHHOM, BIUIOYAsA HAC € BaMU.

Ecmu 651 cymecTBOBania BO3MOKHOCTD PACCMOTPETD
CTPOEHHE aTOMa B «aTOMHBIH» MHUKPOCKOI — YTO 6bl MBI
yeunenu? Ilpeacraspre cebe ABMKYMIMHACS MO NyCThIHE
MbUIEBOM BHXPb-TOPHANO. Tefephb MBICJIEHHO y6epuTe U3
3TOr0 BHXPS BeCh IECOK M BCIO TbUIb, Y BAac OCTAHETCS
HeBUAMMasi Bpallaomascs BOPOHKA. TaKk BOT, B Jei-
CTBUTEBHOCTH 4TOM COCTOWT M3 MHOJKECTBA NOAOGHBIX,
GECKOHEYHO Ma/IblX 3HEPTeTHIECKMX BOPOHOK, Ha3kiBae-
MbIX KBapKaMH ¥ (DOTOHAMH.

M3nanm aToM [MOKakercsi BaM cjlerka pa3MbiToi npo-
3padHol cepoil. Jagatite monpoGyem K Hemy pubu-
3uThcA. KaK 3TO HM yAMBHTENBHO, OH GYAET CTAHOBUTHCH

HbOTOHOBCKMI? aTOM KaaHTOBO-MEXaHNYECKUA aToM
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BCe MeHee omnpemencHHsIM, Korna sxe Bol mogouaere x
aToMy BIVIOTHYIO, OH HWCue3HeT. Bbl He ysymite nagero.
YeM npucTaibHei BB CTAHETe BCMATPUBATLCA B CTPYKTY-
py aToma, TeM BepHeH OyJeTe HAGIIOAATb OJHY TOJBKO
dusugeckyo mycroTy. OkasbiBaercs, y aTOMa HeT MaTe-
PUATBHOH CTPYKTYPBI — KOPOJb TOJIBI!

[ToMHAUTE MOZEAbL aTOMa, KOTOPYIO BBl H3y4ald B
IKOJe, — KPYTANMECA apPHKY, HAIIOMHUHAIOUHE COJ-
HEJHYIO CHCTeMy B MuHmnatiope? /[aBaiiTe-Ka cONOCTaBUM
3Ty MOJEJIb C KBAHTOBO-MEXAHUYECKUMHM NPe/CTaBICHHSA-
MM O CTPYKType aTtoMa (cM. ctp. 113). .

Her-ser, 310 He TRnOrpadckuit 6pak. ATOMEL cuena-
Hbl HE U3 MaTEPUH, a4 U3 HEBHAUMOH 3Hepryu!

MTak, B HaumieM MuUpe MaTepHambHas CyOCTaHI{HA
(MaTepHs) BO3HUKaeT u3 Hudero. JloBonbsHO CTPaHHO,
ecu Baymarbes. Cetwac y Bac B pyKax BOT 3Ta BIIOJNHE
BemecTBenHan KHura. Ho ectu 6s1 y Bac Gbla BO3MOX-
HOCTb BCMOTPETBCA B €€ CTPYKTYPY C IOMOILBIO «aTOM-
HOro» MHKPOCKOIA, Bbl OGHapyXwiy Obl, YTO JACPXKHTe
nycroty. Jla yX, ecnu Mbl, CTyAeHTHI-GHOJOTH B CBOE
BpeMsL ¥ GbLUTH B YEM-TO 1IPABbl, TaK 3TO B TOM, YTO KBAaH-
TOBasA (PU3NKA — IITYKA TONOBOJIOMHAS.

JlaBaiite pasfepeMcs ¢ IPECTOBYTHIM ACBU30OM KBaH-
TOBOY Ppu3HKH «BOT OHO €CTh... a BOT ero 1 Het», O MaTe-
PHH MOXHO CKa3aTb, YTO OHA OJHOBPEMEHHO ABJIAETCH
TUTOTHOM cyGCTaHUMEH (YacTulaMu) U HeMaTepHabHbIM
cHIOBBIM NoneM (Bonnamu). Korga yuenple H3y4aior
ATOMbI KAK MAaTCPHAIbHbIE YaCTHIBL, T€ BRITJAT H BELYT
cebs kak usuyeckas marepus. Ho ecm BX HayHHAOT
ONHCHIBATH B TEPMUHAX JICKTPUIECKHMX [OTCHLIKAIOB U
JJIUH BOJH, OHU TIPOSIBJIAIOT CBOWCTBA YHECPIHM (BOJIH)
[Hackermiiller, et al, 2003; Chapman, et al, 1995; Pool
1995]. 3unamenntoe ypasHenue DinmrenHa E = mc’
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yCraHaBauBaeT PaKTHIECKOE TOXAECTBO MATEPHH 1 FHEP-
rid. Cornacro sroMy ypasHenmio, E — sHeprus, paBua
m (Macce) — TO eCTb MATEPHH, YMHOXEHHOH 2 — BO3-
BEJICHHOI B KBAAPAT CKOPOCTH CBeTa. DTO O3HAYAET, YTO
MHP, B KOTOPOM MBI )KHBEM, — OTHIO/Ib HE CKONHIIIE JAC-
KPETHBIX, TUIOTHbIX OO'BEKTOB, Pa3fE/IEHHBIX MEPTBbIM
NpoCTpaHCcTBOM. BeenieHHast — HeaenMMoe JUHAMHYHOE
1€J10€, MATEPHIO ¥ SHEPTHIO KOTOPOT0 HEBO3IMOXKHO pac-
CMaTpYBaTh KaK HE3aBHCHMbIE APYF OT JPYra JEMEHTEL.

OTO He T060YHBIE 3PPEKTEHL.
Oto — 30dexThI!

Ecan 611 6nonoru u BPa4H HME/JH NPEACTaBJIeHHe 00
OTKPHITHAX B OGJIACTH KBaHTOBOH (pU3UKHU, OHH 6B
MHa4e CMOTpEnH Ha 6oe3HH U 310poBbe denoneka. Ho
MX YYWIH U IPOJIO/DKAOT YIUTH BUAETH B YENOBEYECKOM
Tesie MamMHY, GyHKIMOHUPYIOIYIO B COOTBETCTBHMA C
HBLIOTOHOBCKHMH TIpHHIMNaMy. Bot moueMy onm, uccre-
Ay B MEJbYAHIIUX NOJPOOHOCTAX MEXAHU3IMBI 3TOA
MaIUMHBI, K YMC/ly KOTOPBIX OTHOCATCS YIKE YROMHHAB-
IIHECA TOPMOHBI, IHTOKMHBY, (JaKTOPBI POCTA, ONyXOne-
8bIE CYMIIPECCOPH! H T. A., IPOAOIDKAIOT HTHOPHPOBATh
POJIb 3HEPTUH B NPOLIECCAX KU3HENEATENLHOCTH.
Buonorn TpagMupEOHHOro TOMKA — PEAYKIMOHNCTEL
OHH N0JaraloT, YT0 MEXAHAKY HAMMX (PU3VIECKUX Tell
MOXHO 1OCTHYS, U3y4asi XUMHUYECKHE «KHPITHYUKH»,
H3 KOTOPbIX NOCTPOCHDbI KICTKH. C peayKIHOBHCTCKOH
TOYKH 3peHMsA, CHOXUMHYCCKHE PEAKLIHH, KOTOPbIE JIEXAT
B OCHOBE NPOLECCOB XHU3HEAEATENMLHOCTH, IIOZO06HD (Hop-
JIOBCKOMY COOPOYHOMY KOHBEHEPY: HEKOE KOHKPETHOE
REIJECTBO 3alTyCKAeT PEaKIMIO, BCIEH 3a KOTOPOH NpOMC-
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XOJHUT APYTasa peaKums € yyaCTUEM JPYroro BELIeCTBA U
T. . DTa nunerHas moaenb oT A x B, satrem k C, D u E,
CXEMATHYECKH U3006paKeHHast Ha CJIEYIOLCH HILTFOCTpa-
LM, NPEANONaraeT, YTa, €CIi B OPraHU3Me BO3HUKAET
CO0H, NMPOSABISIOLIMICA B BUAE CHMITTOMOB GO0JIE3HH, €r0
HY>XHO MCKATh HA TOM WIH WHOM YYACTKE BBILICOMHCAH-
HOrO XMMHYECKOrO KOHBeHepa. OTCl0/a ClNeAyeT BHIBOA;
YTOObI YyCTPAHHTD «HETIONA/IKYy» M BOCCTAHOBUTb 30PO-
Bbe, OCTATOUYHO NMPOM3BECTH (PYHKIMOHAIBHYIO 3aMEHY
JedeKTHOH «JieTann», HanpHMep, C MOMOIIBIO TabJeTOK
WM CTIEIMaIbHO CKOHCTPYHPOBAHHbIX T€HOB.

C KBaHTOBO-MEXaHW4ECKOM TOUKM 3peHnA, Beenennas
€CTb COBOKYIHOCTb B32UMO3ABHCUMRIX IHEPTETHUECKUX
noJIeHd, B3aMMOJEHCTBUA KOTOPBIX IEPEIUIETAIOTCA B
3aMBICJIOBATYIO NMayTHHY. VIHBIMU cJlOBaMH, B KBAHTORO-
MexaHunueckoil BceneHHO# mponeccs He NWHEHHBI, a

MHPOPMALUUOHHDBIK NOTOK

A>B=>Co>D=E

JIMHERHLIA HBIOTOHOBCKMA NPOLIECC

A/ B \ Magenw
far=
E—=D

XanmCTUYECKMIA KBAHTOBO-MEXAHUHECKUI MPOLLCE
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TpaHCKPUALMS/ TPARLIALUS

Cxema B3aMMONEHCTBMI BHYTPW NOBONBHO OrPaHW4EHHON COBOKYNHOCTU
6enKOB (3a4epHEHHDBIR KPYXKK C YMCNOBBIMU OBO3HAYEHUAMM], COAEPXALLUAXCH
B KJIETKE MYLLIKM-APO30MAL. BONbLIAA YACTb 3THX GENIKOB UMEeT OTHOLLES-
Hhe K cuHTe3y U meTabonmamy monekyn PHK. Benku, 3akniosenHbie B 0Bk,
CrpynnMpoBaHL) B COOTBRTCTRUM C KORKPETHLIMM (DYHKLIMORANBHLIMU NYTAMM.
CoaauHuTENbHLIE MUHNK COOTBETCTRYIOT OeToK-0enkosniM 83anMOaERCTBHAM.
Hanuure mexbenkosbix CBA3eH Pau4HbiX MyTeR NoKassieaeT, Kak BOIAEH-
CTBIE Ha TOT MM UHOA BENOK MOXET NMOPORMTH CYLUECTBEHHbIE NOBOUHbIe
achchexTsl B ApYrux NyTax. Eule Gonee AaNeko UayLLMmU Takve NoboyHble
aphexTs MOFYT ObiTh B CyMasx, KOTAa OAMH W TGT xe 6enok HCnonb3yeTca
N9 BbINOSHEHWUS COBEPLUEHHO Pa3fivyHbIX OyHKUMIA. Tak, Senok Rbp 1 (oTme-
YeH cTpenkoitl UcnonbayeTes NpU MeTabonmame PHK, a Takxe 8 nyTax, CBA3aH-
HbiX C IOAOBOH NPHHARNIRXKHOCTHO. Science 302: 1727-1736; 8BOCAPOH3BOAUTCS
¢ paspetuenms. © 2003 AAAS.
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xomucTuyHbl. KieTouHble cOCTaBAAIONIHE OpraHHU3-
MOB 32€HCTBOBaHbI B CJIOXHEHINIEH CETH INEPEKpeECT-
HOro o6MeHa JaHHBIMH, TIPAMBIX H OOPATHBIX CBA3EH
(CM. MUTIOCTPALIFIO). DTO O3HAYAET, YTO HAPYLICHUA B
OpraHM3Me MOTYT BO3HHKATb KM3-3a cO0eB B JIIO6OM 3BEHE
uHbOpManMOHHOM ceTH. TOHKOE XMMHYECKOE PEryIMpo-
BaHHE CTOJb CIO)KHOH HHTEPAKTHBHOH CHCTEMBI TpeOyer
ropaszo 6osiee TIYGOKOrO MOHUMAHMsSL OPraHA3Ma, 9eM
IIPUMHUTHBHBIA PEMOHT TOTO WM MHOTO y4YacTKa JIMHEH-
HOro KOHBEHEpa € NOMOIIIBIO AeKapcTB. Beaw B 3TOM ciry-
Yyae, H3MEHUB KOHIEeHTpalumio C, BBl H3MEHUTE HE TONBKO
neiicreue D. IlocpeacTBoM XOMMCTHYECKMX TIYTEH H3Me-
HeHue KoHueHTpauuu C CylecTBEeHHO MOBIHAET TAKKE U
Ha A, B, u E.

Oco3HaB, HACKOABKO CIIOXHBI MPOLECCH O6MeHa
uHpOpMaLUEH B OPraHM3Me, s MOHsI, YTO PeAyKLIMUO-
HWCTCKAH mHeimb moaxoy, (A>B>C>D) ne B cocros-
HUY NPpUGIU3UTE HAC K HCTUHHOMY TOHUMAHUIO TIPUPOAbI
Gonesnei. I1poBeennble B OCHeHUE TOALI MCCIIeNOBA-
HUS IyTeil GesIOK-6eIKOBOTO B3aHMOAEHCTBHA B KJIETKE
[OKAa3bIBAIOT CYIECTBOBAHHE XOIUCTAYECKON UH(OpMa-
LHOHHOM MayTUHBI, KOTOPYIO NPE/ICKA3bIBAET KBAHTOBAS
¢$usuka [Li, et al, 2004; Giot, et al, 2003; Jansen, et al,
2003].

Ha cnepylomeM pucyHKe noKa3zaHa CXeMa B3aUMO-
AEUCTBUH MeXJly OelKaMM B KJIETKE TIOAOBOM MYIIRU-
IpO30(uIBL.

be3ycioBHO, 6HOMOrHIECKME HAPYMIEHAA MOTYT BO3-
HHUKATh BCNEACTBHEe OOpBIBA MOOOH U3 uHPOPMaLIUOH-
HBIX CBSI3CH B TAKOM XHTPOCIUieTeHNH. M3MeHUB xapak-
TEPHCTHKU OAHOro OesIKa, Bbl HEU3OEIKHO IOBIHSETE HA
MHOJKECTBO APYrUX GEJIKOB BO B3aWUMOCBS3AHHBIX CETAX.
Kpome Toro, o6pature BHUMaHHUC Ha CEMb KPYXKKOB,
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KOTOpbie 0GLEAUHAIOT GE/IKH B COOTBETCTRHM C UX (hyHK-
musmu. Benkn, o6beuHesHbIe B 0/iHY (Y HKIMOHANBHYIO
TPYIIly, B YaCTHOCTH T€, YTO OTBEYAIOT 32 MOJOBYIO MPH-
HAJVIEXKHOCTb {OTMEYEHB! CTPEJIKON), TAKIKE OKA3bIBAIOT
BJIMAHAE HA 6EIKH C COBEPIIEHHO MHBIMH (DYHKIHAMA —
TakuMy, kak cunte3 PHK (nanpuMep, na PHK-reskasy).
HccnepoBare)in HBIOTOHOBCKOTO TOJIKA ABHO HEXOOLIEHH-
BAIOT CTCIEHb MEPenIeTeHHOCTH GUOMH(OPMALHOHHBIX
MyTeH KIeTKH.

[Mpusesennan cxema MHPOPMAUMOHHBIX MyTeH
HAT/SITHO NIOKA3BIBACT, YTO NMPHUMEHEHHE XUMHYECKHX
JIEKAPCTBEHHBIX MPEMAPATOB UPEBATO BeChbMA HEMPUAT-
HeIMH cioprpu3aMy. CTaHOBUTCA [OHATHO, MOYEMy K
JIEKAPCTBAM YACTO TIPHIATAETCA BKJIA/BIL C IPOCTPaH-
HBIM NepedHeM MOo6OYHBIX 3PeKTOB — OT anaeprum,
JlO OTACHBIX IJIA KU3HU OCHOXHEHUH. /leno B ToM, 9T0
npenapar, BBEACHHBIA B OPTAHU3M /i UCTIPABJICHUS
(YHKUMOHUPOBAHUSA OIHOTO GeNka, HEMIOEKHO BCTyMa-
€T BO B31UMOJENUCTBME M0 MCHBIIEH Mepe C ellle OAHEM
6eJKOM — a BeposITHEE BCETO, € FOpa3ao OOBbIUHM HX
KOJINYECTBOM.

Ipo6iaema n10604HBIX 3¢ eKTOB JIEKAPCTB YCYTy6s-
€TCA €lIE H TEM, ITO B OPTAHU3ME OJIHU H Te 3Ke CUTHATb-
HbIE MOJIEKYJIBI ITO-PA3HOMY BO3JACHCTBYIOT Ha Pa3iiny-
HBIE OPTaHbl M TKaHU. TaK, CEpAeUHbIH JIeKapCTBEHHBIH
fpenapar, monajas B KpOBb, PA3HOCUTCA 110 BCEMY Opra-
HM3MY, H KAKHE-TO €ro KOMMOHEHTbl MOTYT HETATHBHO
NOBJUATH HAa PaboTy, HATpUMep, HEPBHOM CUCTEMBL. TeM
HE MEHee TaKasi M3GbITOUHOCTD JCHCTBAA CHIHATIOB npej-
CTaBsieT cO601 3HAYUTEIHLHOE JIOCTHRKEHHE 3BOJIIOLHN.
Bear 61arosapst ToMy, 4TO OJ(HH M T€ K€ reHHbIE TIPONYK-
Thl (6e1KM) UCMOMB3YIOTCS U Peau3alui MHOXECTBA
dbyHKUMiA, MHOrOKJIETOYHbIE OPTAHU3MbI MOTYT 06X0-
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JHUTBCA TOPA3[0 MEHBLIMM KOJHYECTBOM TEHOB, YEM 10O
HEJJARHUX TIOP JiyMaJli yueHsle. DTO aHAJIOTHYHO TOMY,
YTO JI060€ CJIOBO aHTIMICKOTO 513bIKA MO3KeT ObITh 3a1H-
CaHO TIPH TIOMOLIM Bcero 26 GyKB.

51 mmen Bo3MOXHOCTL HabmMoOAaTh addeKT U3GRITOY-
HOCTH ACHCTBHA CHTHAJIOB, KOTAA 3aHUMAJICS HCCIIE0-
BaHHMEM KJIETOK KDOBEHOCHBIX COCyJ0B 4esnoBeka. Quenp
BaXXHBIM XHMHYCCKUM CHTHAJIOM B OPraHU3Me, NHHIHH-
PYIOILHM PeaKIMIO KIETKH HA CTPECC, ABICTCH BEMECTBO
nox Ha3BaHueM rucTamun. [Tonagas B KpOBb, MUTAOMYIO
KOHEYHOCTH TeNa, rMCTAMHH 3aITyCKAEeT JIOKATBHbIE BOC-
TAJTATEIbHBIE PEAKIMH. A BOT B KPOBEHOCHBIX COCYAAX
MO3Ta OH YBEJIAYMBAET IPUTOK MHTATENBHBIX BEIIECTB K
HEMPOHAM, YeM CIIOCOBCTBYET UX POCTY U BBIMOJIHEHHIO
UMH psZa cnenuanbHeix $yHkimi. B nepuoam cTpecca
MO3T, 61ar0Japs THCTAMUHHOMY CHTHAJTY, IOJTY4aeT YCu-
JIEHHOE THMTAHKE, YTO MO3BOJACT €My YBEAHYHTb CBOIO
AKTHBHOCTb M YCIEIHO CMPABUTHCS ¢ HaJBUramOLIEi-
€A ONAaCHOCTBIO. DTa MPUMep TOTO, KaK O[JMH U TOT 3Ke
XHUMHYCCKUH CUTHA/ B 3aBUCHMOCTH OT CBOEH JIOKA/IM3a-
L[IM MOXKET BBI3BATH JIBA IMAMETPAJIbHO NPOTHBOTIONIONX-
ubix s¢ddexra [Lipton, et al, 1991].

OpaHOM 13 caMbIX MHTEPECHBIX XaPAKTEPHCTUK CIIOXK-
HeifIlel CHrHAJNLHOM CHCTEMbI OPraHH3Ma fIBJIAETCH ee
cretuduaHOCTh. [1peAnonoxumM, Bl KOCHYIMCH ATOBH-
TOTO IUIIOLLA M [IOYYBCTBOBAJHM 3YJ, B pyKe. DTOT 3y% —
pe3ysbTat BBIGPOCa THCTAMMHA — CHTHAJIBHBIX MOJIEKYI,
3aMyCKaOUUX BOCMAJHTEIBHBIA OTKAWK Ha pasjapa-
JKaloliee BEMECTBO, KOTOPOE CONEPIKUTCA B PACTCHHU.
[ToCKONIBKY HET HUKAKOW HYXX/BI B TOM, YTOOBI a/LTeprHi-
4eCKOE BOCTIAJICHHE BO3HHKAJIO IO BCEMY TeJTy, THCTAMMH
BBIJIE/ISIETCS JTOKQJILHO — TOJBKO B TOM MeCTe, KOTOPOe
BBl OGOXIJIH SAAOBUTHIM IUIIOHIOM. AHAJIOTMYHO, IPH
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cTpecce BBIGPOC TMCTAMUHA B MO3TY 4YeJIOBEKA YBEIHYH-
BAET NPATOK KPOBH K HEPBHBIM TKaHAM, UTO CIIOCOBCTRY-
eT coXpaHeHUio 310poBbsi. [10CKOIBKY pH CTPecCcOBBIX
COCTOSTHUSIX TUCTAM¥H BBIZIEJISETCsi B MO3TY B OFpaHHYeH-
HbIX KOJIHYECTBAX, OH HE npOBouupyeT BOCTANTUTCNIBHBIC
peaKuuu B RPYyrux 4actsax Teaa. Mosekymbl THCTaMUHa,
kak 6onusl HaupouanpHOR TBapuK, NOABNSIOTCA TO/b-
KO TaM, TLE HYXHO, U HACTOJIbKO, HACKOJIBKO HYXKHO.

A BOT GONBIIMHCTBO JIEKAPCTB, BHITYCKAEMBIX MEJH-
LUHCKOH TIPOMBITIUIEHHOCTHIO, TAKOH CIIEUHPUIHOCTBIO
He o6nazafoT. Koraa Bbl IpHHHMaeTe ARTHIMACTAMHHHBIA
npenapat, YTo6bl 3aTOPMO3UThH AJIEPIUYECKYIO Peak-
LIMI0, JIEKAPCTRBO PACIPOCTPAHAETCSA MO BCEMY OPTaHM3MY
H BO3/[EHCTBYET HA THCTAMMHHBIE PELENTOPhI HE3ABUCH-
MO OT MX MecToHaxoxzenus. [la, pasymeercs, B pe3yis-
TaTe BOCTIAIHTENbHBIA OTKJIHK KPOBEHOCHBIX COCYHOB
NnoaaBACTCA, U ANNEPrHYECKUE CAMIITOMBI OCﬂa6CBaIOT.
Ho B 10 3xXe BpeMst 910 eKapCcTBO HEU3BEXHO YXYAAET
NUTaHKe HeAPOHOB MO3ra, YTO IIPHBOIUT K COHJIMBOCTH
H 3aTOPMOXEHHOCTU.

Caexuii IpiMep HeXeNaTeNbHBIX M Jake ONACHBIX
JUISL SKWU3HM [IOCIIEICTBHHA IPUMEHEHHUA JIEKAPCTB — UCTO-
pus ¢ HoGoUHBIME IbeKTaMK 3AMECTUTENBHON ropMo-
HanbHO¥M Tepanum (3I'T). TopMor scTporen usBecten
Ipex/Je BCEro KaK PeryJiATOp XEHCKOH PenpoayKTHB-
HO¥ cHCTeMbl. Bpaun mpONHCHIBAIIN €r0 YXEHOWHAM il
CMATYEHHUS CUMIITOMOB MeHoray3sl, OHaxo HelaBHHE
HCCIEJOBAHHSA TOKA3a/M, YTO 3CTPOTEHHBIE PELENTOPHI
U KOMIUIEMEHTAPHBIE UM MOJIEKY/IbL 3CTPOTeHA Peryiu-
PYIOT elie ¥ AKTHBHOCTb CEpALd, KPOBEHOCHBIX COCYJOB
u Mosra. Kak ciencrame, AeHCTRIE 3aMeCTHTEILHOM rop-
MOHaJ'IbHOi:I Teparmn COHpOBO)KI[aCTCH TaKUMN HeEXe-
naTeqsHBIME NO604HBIME 3ddekTaMu, KaK CepAeuHo-
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cocyamcTele 3a60s1eBanuA U HHCYynbThE [Shumaker, et al,
2003; Wassertheil-Smoller, et al, 2003; Anderson, et al,
2003; Cauley, et al, 2003].

[To60ounbM 2¢hekTaM JleKapCTBEHHBIX Tpenapa-
TOB MBI O653aHBI TCM, YTO CETOANSA ATPOreHHBIC (T. €.
BbI3BaHHbIE Bpaye6HBIM BMEILATETHCTBOM) 3a60eBa-
HHS CTAHOBATCH Haubonee pacpoOCTPaHEHHOH NPUUH-
Hoit cmepTH. COTJIACHO HOBONLHO CAEPKAHHBIM OLEH-
kaM JKypHana aMepuKaHCKOHW MEAMIHHCKOH accouua-
uuH, ot Jexapcte B CIIA exeronso ymupaior 6oJee
120 000 uenosek [Starfield 2000]. 1{udpsr nccneno-
BAHWA, OCHOBAHHOIO HA aHAMN3€¢ CTATHCTWIECKHX JaH-
HbIX 32 NOC/eIHME NECATH JeT, YAPydaloT ele 60b-
me. Oka3biBaeTcs, Ha3HAYEHHDbIE BpayaMM JIEKapCTBa
y6usator 6onee 300 000 amepukanues B rog [Null, et
al, 2003]. ABTops! 3TOro HCCIEZOBAHMA 3aKAOYAIOT,
YTO STPOTE€HHbIE 3200/IEBAHHA — OCHOBHAS NPHYHHA
cmeptHocty B CIIA.

Or1a BecbMa 06eCKypaKHUBAIOIAs CTATHCTHKA JOKHA
3aCTaBUTh HALIMX BPayei 3aayMaThCs O TOM, CTOHT JIH UM
TIPOAO/DKATH OTPUIIATH 3PDEKTUBHOCTL BOCTOYHOMR MeIu~
LIMHBI, B OCHOBE KOTOPOH JIEXHT rIyHoUaiiiee NTORUMaHUE
Bcenennon. O6utarem A3uH CUMTA/IM 3HEPIHIO IMTABHBIM
(aKTOpOM Hallero 340poBbsl U GJIATONONYYUS 32 THICA-
YA JIeT IO TOTO, KaK 3aITa/IHbIC YYeHBIE OTKPBHUIH 3aKOHBI
KBaHTOBOW (H3MKM. B BOCTOUHOM MeamiluHe YeaoBeue-
CKOE TEJIO PACCMATPHBAETCA KAK CJIOYKHAS COBOKYITHOCTD
JHEPTETUUECKUX TYTEH, HA3bIBAEMbIX MEPUAHAHAMH.
KapTsI Tesra, cO3aHHble KHTAHCKUMU LEHTEIMH, HAIO~
MUHAIOT 7EKTPOHHBIE cXeMbl. Kutanickue Bpauu TecTupy-
IOT TeJIECHBIE 3HEPIeTHYECKHE MTOTOKH aKyIMyHKTYPHBIMH
WIJIAMH TOYHO TaK K€, KaK HHKEHEPbI-3JIEKTPOHIIUKY
TeCTHPYIOT NIEYaTHBIE TUIATEE TPUOOPOB.
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Bpaun Ha noromke
vy dapMaleBTUIECKUX QUPM

A BOCXHINAIOCh APEBHEH MYAPOCTbIO BOCTOYHON MEIH-
LIMHBI, HO MHE HE XOUY€TCH CBAJIMBATE BCIO BURY 32 CMEPT-
HOCTb OT ATPOTEHHBIX 3260JIeBAHNH HA 3aMaIHbIX BPa-
Yei, TPONUCHIBAIOMINX OONBHBIM OFPOMHBIE KONHYECTBA
7IeKapCTB.

Hy>xHo nosnMaTh, YTO Baliy Bpadu MOnaju B KaMeH-
Hbie OObNTUA MHTEANeKTyabHOU CHHIBL U KOpTHopa-
tiBHOH XapuGapi. C 0fHOM CTOPOHBL, UX CIIOCOGHOCTb
[IOMOraTh JOAAM OFPaHUUYCHA MONYYEHHBIM UMR MEAN-
LMHCKUM 06Pa30oBAHUEM, B OCHOBE KOTOPOTO — HBIOTO-
HOBCKUE IIPEJICTABNEHUA O MHPE, YCTAPEBIIKE €llle CCMb-
JECST TIATH JIeT Ha3aJ, XOrJa BOCTOPIKECTBOBAJIA KBAH-
TOBas MeXaHWKAa ¥ QU3UKHK NpU3HAIM, 4TO BeeneHHas
coctout u3 3Heprui. C Apyroi cTopoHs!, OHU NONPOCTY
HE B CMTAX MPOTHUBOCTOSTh ABJICHHIO MOTYIIECTBEHHOTO
MEMKO~IIPOMBILLIENHOTO ROMIUIEKCa. Bpadeil dakTude-
CKM BBIHYXK/AIOT HAPYIIHUTh JAHHYIO HMH KIATBY ['unmo-
KpaTa «He HaBpeJR» K DPOIKCHBATL OOJIBHBIM OIPOM-
HOE KOJIMYECTBO JIEKAPCTB.

DapMaleBTUYECKHE KOPTOPALMY IPEeBPATUIH HAC
B CaMBIX HACTOSIMIHUX JIEKAPCTBEHHBIX HAPKOMaHOB CO
BCCMH BBITEKAIOMIMME OTCIOIA NOCNEACTBUAMU. UTOOHI
CO3/1aTb HOBYIO, TOpa3fo 6Gosiee HGE30MACHYIO CHCTEMY
3ApaBOOXPAHEHNS, OPUEHTHPOBAHHYIO HA 3aKOHBI | Iph-
pOJBI, Mbl AO/DKHLI BRECTH B GUOJIOTHIO M MELAILUHY
JAOCTHXEHHA KBAHTOBOH DU3UKU.
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Peantrocts xsanroroit Beenernoii 6bu1a HarasiHo npo-
JIEMOHCTPUPOBAHA 4YeIoBeYecTBY 6 aBrycra 1945 roaa.
Bom6a, cOporieHHas B 370T AeHb Ha XMPOCHMY, MOKA3a-
Nla OTPOMHYIO MOIIb MPUKJIATHOW KBAHTOBOH TEOPHH H
TPOMOI/IACHO OOBSBHIIA O HACTYIUICHHH 4TOMHOTO BEKa.
Ecnu ke roBopuTh 0 GoJlee MONE3HBIX BEWAX, UMEHHO
KBaHTOBasA (PHU3HKa CZe/1aa BOSMOXKHEIMH TaKHe 3JIEK-
TPOHHBIE 4YyJleca, KaK TeJEBHACHUE, BbIYUCAHTEIbHAS
TEXHHKA, KOMIILIOTEPHAS TOMOTpadus, Nasephl, KOC-
MUYecKde Kopabun u Mobunsubie Tenedounsl. Hy a uro
B3f/TH Y KBAHTOBOM (hU3HKM GHOIOTHA U Meguunna’? [la B
0OOLIEM-TO HUYETO CYHIECTBCHHOTO.

Parys 3a KBaHTOBO-MeXaHHYECKHH MOJXOA B GHOJIO-
TUM ¥ MEJMIIMHE, s HHKOMM 00pa3oM He BBICTYNAIO 3a
TO, YTOObI 3TH HAYKH OTOPOCHIIH NTPOYb BCE TO, YETO OHU
pocturim 61arofaps Mcaaky HoioTowy. 3akoHsl keaHTO-
BOM MEXAHHWKH HH B KOEH MEPE HE ONPOBEPraloT KJIACCH-
Yeckyro pusuky. ITnanersi, kak u panbiue, ABUXYTCA 1O
TPAEKTOPHSIM, NPEJCKA3aHHbIM HbIOTOHOBCKOH MaTeMa-
TUKOH. PasHuna Muip B TOM, YTO XBAHTORAs MEXAHHKA
OTIMCBIBAET MHUDP ATOMOB M MOJIEKYJI, TOTJA KaK 3aKOHBI
HrloToHa npuMeHHMBI K Gosiee BBICOKMM YPOBHAM Opra-
HU3ALMH, HATIPUMEDP K YeJOBEKY B LIEJIOM U K rpynnam
mopei. Takas 6onesHs, Kak pak, UMeeT BIIOJIHE MAKPO-
CKOTIMYECKHE MPOABJIEHUSA — ONyX0Jb. B TO e Bpemsa
TIPOLECCh], CIIPOBOLMPOBABHINE 3Ty ONYXOJb, UHMLIMH-
PYIOTCS Ha MOJIEKYJIAPHOM YPOBHE, B KieTkax. MimeHHo
TaM W HaYHHAIOTCA Bce 6Oe3Hu (€Cnv He cuuTaTh PHU3M-
uecKue TPaBMBI). DTO 3HAYUT, HAM HeobxoxuMa 6Hono-
rus, KOTopasi OObEAMHILIA 6bl KBAHTOBYIO M HBIOTOHOB-
CKYI0 MEXAHHKY.
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O Heo6X0mMMOCTU TAKOTO OGBEAUHEHUS] TOBOPHIH
MHOTrHe Guonoru-nmpoBuaubl. bonee copoka ner Haszan
HOGeeBCKUH Jlaypear, MpociaBieHHbN hU3nonor Asb-
6epr Cenr-/lpépan M30an KHUTY, O3ariaBleHHYIO «Bpe-
JieHue B cy6MoeKy/sIpHylo 6uonorvio» [Szent-Gyorgyi
1960]. D10 6Bina 6Maropojras MONBITKA PaccKa3aTh
COOOIIECTBY MEINKOR U GHOMOTOB O BAXKHOCTH KBAHTOBO-
MEXAHUUECKOrO TOAX0Aa K GHOJOIMYECKHM CHCTEMaM.
YBBI, Kax HH NPUCKOPOHO, NPHAEPKUBABLIMECA TPAULIK-
OHHBIX B3rNALOB Kojutern Cenr-J[pE€pau cOUYMM €ero KHUry
crap4yeckuM GPenoM HEKOT/A 61ecTAINEero Y4eHOrO.

bonpwuncTBy Guosoros Het gena go kuurd Cenr-
Jsépau ao cux mop. OfHAKO paHO WM MO3THO MM MPH-
neTca oOpaTHTh HA Hee BHUMAaHHWE — HAMOP BCE HOBBIX
H HOBBIX PE3y/NbTATOB HCCIEJOBAHUH TPO3UT OOPYIUHTD
TUIOTHHY TIpeXXHeH BayJHoH mapamurMbl. Ml yke roso-
pHIH O 6eAKOBLIX MOJIEKYIaX. TTonbrrkn y‘ieHle OIln-
caTh UX JBIDKCHHS, ONMUPAACh HA MPAHLHUIB] HBIOTOHOB-
cKoOU u3uKM, 0Ka3aTHCh Ge3ycnemHbiMu. MHe Kaxercs,
BBl YXe JIOTaJa/uch, B ueM TyT aeno. Y enparny, B. TTon-
xpucrud 4 JI. I'yamen B cratbe, ony6/IHKOBaHHOM B
2001 rony B xxypHase «Haiuyp», nokaszamm, 4ro JBHXKe-
HHA GEIKOBBIX MOJIEKYN TIOAYHHEHB! HE HBIOTOHOBCKMM,
a kBaHTOBBIM 3akoHaMm [Pophristic and Goodman 2001].
KomMenTupys B TOM xe XXypHase 3Ty CraTeio, 6uopu-
suk @. Yaituxona 3agan puropuyeckuii sonpoc: «Korma
K€ HaKOHel| yUeOHHKH XUMHHK OYAyT CIy>KHTHh MOACHIO-
pbeM, 4 He TOMEXOH Jyia Hosiee rnyboKoro, KBaHTOBO-
MEXaHMYECKOrO NMOAXOAa K U3Y4eHHIO paboThl MOJeKy-
NApHBIX “TypHuKeTOB” ?» Y nanee: «Kakue cwibt 3acTas-
JNISIOT MOJIEKYJIbl ¥3rubaThCA H CKIABIBATHCS, PHHUMAs
npuuyumuseie Gopmsl? Bel He HaliieTe oTBeTa Ha AaH-
Hbli BOIPOC B CBOMX Y4EeOHMKAX OPraHHYECKOH XUMHH»
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[Weinhold 2001]. Kak 3ameuaer Y3HEXON, STOH HaykKe
IPECACTOMT B3ATh Ha BOOPYXEHHEe KBAHTORYIO MEXaHUKY,
UHAYe MBI HE TIOMMEM Te MOJEKY/IAPHBIC ‘MEXaHH3MBEI,
KOTOPBIE ABJISIOTCA UICTUHHBIM MCTOYHHUROM JKHM3HH.

CoTHM ¥ COTHH Hay4HBIX HUCCICAOBAHWH, OPOBEJCH-
HBIX 33 NOCIICAHHUC NOJIBEKA, CBUACTCIABCTBYIOT O TOM,
gyro BonHsl — CBY-n3nyuenue, pagroBoHbL, BUZUMBINA
cBeT, HH(PPAa3BYK, CABIUMMbIA YXOM 3BYK H JaXe HeaB-
HO OOHApyXeHHas CWIA, MOMyJYUBIIAs HA3BAHHE CKAIAP-
HOH SHEPIuH, OKAa3bIBalOT CYIIECTREHHOC BIMAHUE HA BCE
ACTICKTHI OHONIOTHYECKOU PeryJisiliuK; 3/1eKTPOMarHHTHOE
H3TyJYeHue TOH WIH WHOM YaCTOTHl y4acCTBYET B peryssi-
nuu cuntesa JJHK, PHK u Genkor, namenser xoudu-
rypauuio H (byHKUUH GETKOBBIX MOJEKYJ, YIPAaBISET
TEHHOM peryiauuei, JeqeHHeM N auddepennnanueit
KJIETOK, MOP(OTEHE30M (NPOLIECCOM, BCIEACTBHE KOTO-
POro KJIETKY IPYNMMPYIOTCS B OPraHBI ¥ TKaHH), TOPMO-
HANBHOM CEKpenue, pocToM U QYHKUUOHMPOBAHHEM
HepBOB. PEROMIOLMOHHEIE PE3yNbTATHl 3THX UCCIEAOBA-
HUU OMy6/IMKOBAHEI B BEAYIIMX GHOMOTHYECKUX U MEH-
I[MHCKVIX )XYPHA/IAaX, HO A0 CHX MOP HE BOIUIH B TPO-
rpammsl noarotToBkH cryaentos [Liboff 2004; Goodman
and Blank 2002; Sivitz 2000 Jin, et al, 2000; Blackman,
et al, 1993; Rosen 1992; Blank 1992; Tsong 1989; Yen-
Patton, et al, 1988].

OrpoMHoe HayuHOE 3HAYECHYC UMEET BBINOJHEHHAN
COpOK JieT Ha3aj paboTa 6uodusuxa u3 Oxchopacko-
ro ynusepcurera K. Makknspa. Ou cpasuun addex-
THBHOCTb SHEPro-uHGhOPMAaIHOHHOro obMeHa u obMe-
Ha uHpOpMAalMeH IOCPEACTROM XUMMYECKMX CHUIHAJIOB.
B cBoeii cratbe «Pe3oHaHc B 6HO3HepreTHKe», Onyomu-
xosanuoii B «Exeroguuke Hoio-Mopkckoii Akagemun
HayK», MaKkkisp NOKa3bIBAET, YTO 3IHEPreTHUECKHE
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CHTHAJIBHBIE MEXAHHU3MBI, TAKME, KAK BBICOKOYACTOTHHIE
ANEKTPOMATHHATHBIE KOJICOaHMA, MepenaoT HHGpOopMa-
LMIO, MOCTYNAIONIYIO M3 OKPYXXaIOWEH Cpelbl, B CTO pa3
3 pexTHBHEH, YeM TAKHE BEHIECTBEHHbIE CHTHAIBI, KaK
rOPMOHBI, HEHPOTPAHCMHUTTEPDI, (PAKTOPHI POCTA H T.
a. [McClare 1974]. B 3TOM HeT HHYETO YAMBUTENBHOTO,
Belb GHOXHMUYECKHMI Croco6 mepefayun WHPOpManyu
4Ype3BBIYANHO IHEPrO3ATPATEH — NPH YCTAHOBIECHUH U
pa3pbiBe XHMHITYECKHX CBs3ed GosbInas 4acTh 3alaceH-
HOHM B MOJICKY/IAX 3HEPTHM MPEBPAIIAETCA B TEIUIO ¥ Ha
nepesiady HHGOPMaIHA ee OCTAETCH COBCEM HEMHOTO.
Mu1 3Haem: gns TOTO, YTOOL BEDKHTb, OPrAHM3IMAM
HEOOXOANMO [IOJIy4aTh W WHTEPIPETHPOBATH CUTHAMbI
oKpyXarwmen cpeasl. IIpu 3ToM BepOATHOCTH BLUKHBA-
HHA OOYCJIOBJIEHA CKOPOCTBIO liepefadu uHOpMALUY.
CKOpOCTb pacnpOCTPaHEHHsT JMEKTPOMATHUTHOTO CHT-
Hana cocrariser 300 000 kiwnomerpos B CekyHAy, Toraa
KaK CKOPOCTh qudPy3un XUMIYECKHX BEMECTB FOPa3fio
MeHbIIIE OIHOTO CAHTHMETpa B ceKyHAy. Kak B iymaere,
KaKOW M3 3THX JBYX CTIOCOGOB mepefayu MHPOPMAIMU
NPEANOYHTAET TPUWIIMOHHOE KJIECTOYHOE COOBLIECTBO
BAIUEro OpraHusma? DTo xe mpocras apudMeTHRa!

Toprosis J1eKapCTBaMHA

A y6exKieH, ITO OCHOBHOM NPUUHHON HEBHUMAHWA HAYKH
K GHOZHCPTeTHKE SBISIETCSA ATIHBIN MHTEPEC K JOLIapaM
u neHTtaM. Bopouaiouas TpUUTHOHHBIMM KaNIUTAaAMU
(i)apMa[lCBT[/I‘{CCKa}! TIPOMBILIJIEHHOCTD IIPEAINIOYHUTAET
BbIAEIATL CPEACTBA HA Pa3paboTKy «UyHO/EHCTBEHHBIX»
TaONETOK, BEAb KaXAas Tabjaerka — 3TO JEHBIH (IIPO-
U3BOJVTENH JEKAPCTBEHHBIX NIPENapaToB XHBO 33HH-
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TepecOBAUCH 6B LIEJIUTENbHOH SHEPrueH, ecy Gbl U3
Hee MOXHO 6bUTO JIenuTh mwtiom). Bor noyemy nobele-
dbusHONMOrUYECKHE U MOBEAEHYECKHE OTKIOHEHHA OT
THNIOTETHYECKOH HOPMBI HaM TIPEMOAHOCAT KaK ONacHble
60ne3nu: «Bpl B3BOJIHOBaHHBI? BoJMHEHHE — CHMITTOM
HeBpo3a. [Tormpocure Bpaya BbITUCATD BaM BOH T€ HOBbIE
TabneTKH po3oBOIo HBeTa».

Tlo Toi e pHYMHe CPEACTBA MACCOBOH HHPOPMALIHH
110 CYTH 3aMaMHBAIOT NpobiieMy Bpeaa ACKapCTs, Iepe-
K/II04Yasd Haule BHHMAHHE Ha HAPKOMAHHIO, — JI€CKaTh,
HAPKOTHKH IJIOXOH CIOCco6 peeHus JXH3HEHHBIX MpO-
6aem. I'm, 3a6aBHO. To XXe caMOe A XOTEJ) CKa3aTb U O
BHOJIHE JIeTIbHBIX JleKapcTBax. Bpemusr ma oun? Cripo-
cuTe 06 3TOM y TeX, KTO yMep OT HHMX B TEYEHHUE MPOIIEH-
wero roga. Ho MHorue jym rotossl 3ajath TaKod Bonpoc?
Benp BO3MOXXHOCTh DIYIIUTH CUMITTOMbI CBOMX HEJJOMO-
TaHH# TabJIeTKaMU [IOIBOJIAET HAM CHUMATH C cebst BCA-
KYIO OTBETCTBEHHOCTB 32 TO, YTO ¢ HAMH TPOUCXOAMT.

Heuinemusns TabneTkOMaHUA 3aCTaBAsSEeT MeRsA
BCIIOMHHTh OAWH ciayvyail. bByayuu crygeHTOM-
CTapUIeKYPCHUKOM, # TOAPAOATbhiBaJI B aBTOMACTEp-
ckoi. Kak-To pa3 B mATHHIY B NOJOBHHE TIATOTO Bede-
pa K HaM npuexana pasrHeBaHHas gaMa. B ee Maune
MHUTQJIa CATHa/bHAA JAMIIOYKA, YKa3bIBABLIAS Ha MeJ-
KY10 HCHCIIPABHOCTb — MPHUTOM UTO 3Ty HEUCIPABHOCTD
yXe HEeCKOJAbKO pa3 yuHwid., CKaXuTte, KOMy 0XOTa
pa3bupaTbecs ¢ NAKOCTHBHIMH MOJOMKAMH H HEPBHLI-
MH KJHEHTKAMU B TATHHNY Beuepom? XKenaroumx He
obu10. TloToM oanH MexaHuk ckasan: «S ¢ atum pas-
6epychb». 3aBeia MAIIKHY MOJANBUIE B TAPAXK, OH BLIHYJ
CUTHAJIBHYIO JIAMIIOYKY W BHIOPOCHZ e€, MOC/e Yero
OTKpBI GaHKY KOKa-KOJbI M 3aKypuis. BbDKaas Heko-
TOPOE BPEM#A, OH BBIEN K XO35MKE MALSMHBI U CKa3a,
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Mammorpamma, OSpatiure BHMMaHne — fiepes Bamu He hoTorpadus xew-
CKOM TPY/M, @ €€ MEKTPOHHOE U3oBpaXeHHe, NONYYEHHO METOROM CKAHUPO-
BaMus XaPAKTEPUCTHK IHEPTUM, HINYHACMORN KNeTKam 1 Tkanamu. Ocoben-
HOCTH 3HEPreTHEcKUX CNEKTPOB NO3BONSIOT BPaYaM-PAAKONOraM OTAKHATb
300POBLIE TKAHH OT NopaXeHHhix 3a6oneBaHUeM (TEMHOE NATHO Nocepeue).

4To Teneph Bce B mopsaxe. [JaMa npuiwia B BOCTOPT OT
TOro, YTO JIAMITOYKA $0blle HEe MUTAET, ceia B MalllH-
Hy # yexana. HencrnpaBHOCTb HHKYZa HE Jle/1ach, HO €€
CHMIITOMBI 6BLTH YCTpaHeHbl. IMEHHO TaK [JeHCTBYIOT
fleKapCTBEHHbIE NPeflapaThl — Yalile BCETO OHM YCTpa-
HAFOT JIXLIb CHMIITOMbI 3200s1€BaHuA.

IMocroiite, nocTolTe — CcKaxeTe Bhl. Bpemena mame-
Humich. CeroiHA MBI XOpOUIO 3H2eM 00 ONACHOCTAX
nekapcrB 1 0e3 npeayfesxeHuss OTHOCUMCA K ajbTep-
HaTHBHBIM MeTo/aM ucueneHus. CTpaxoBble KOMIIAHAH
U Te COIIAMAIOTCS OILTAYUBATH JICUCHHE, €IUE HEAABHO
cunraBuicecs WwapaaTauckuM. Hy u uto? Yuennle, Kax
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H TIPEX/E, HE TOPST KENAHUEM UCCIIENOBATh UCTOUYHHKH
3P PEKTUBHOCTH ANBTEPHATHBHOM MEAMIMHB — MM HE
JIAIOT Ha 3TO fieHeT. A Bejb TOMBKO TaKHE MCC/IEA0BAHUA
MOTYT M30aBUTb AJIBTEPHATHBHYIO MEJUIMHY OT APJIBIKA
«HEHAYYHOCTH» .

Xopormme Bubpalym,
IUTOXMe BUOpAIUH U SI3BIK DHEPIMiA

HroSoanHo BOT 4TO: XOTA TPaJMUHUOHHAA MEJN-
IIMHA HE YyJeJdeT AOJXHOIO BHUMaHUA IHEPro-
WHPOPMAUUOHHLIM [IPOLECCAM B GHOJOTHYECKHX
CHCTEMAaX, OHA, TeM HE MEHee, YCIEeWHO OCBOMIA {ua-
THOCTUYECKHE METOJBI, OCHOBAHHBIE Ha CKAHHPOBAHHAN
3HepreTHueckux noJieH. CrnenuanncTb 10 KBAHTOBOM
¢u3uKe co3xanu NPUGOPHL, CNIOCOGHBIE «BHJIETH» M aHA-
JU3HPOBATh CHEKTPHI SHEPrUy, H3NyYaeMbIX XHMHUUe-
CKHMMM BEIIECTBAMH, UTO IO3BOJIAET ONPEAC/IATE MOJIE-
KYJIAPHBIA COCTAB pa3/IMYHbIX MaTepHasos. [loToM atn
npuOOpH! NPUCHOCOOKIN AJ151 M3YYEHUsI 3HEpreTHye-
CKMX CMEKTPOB TKAaHEH W OPraHoOB YeJOBEYECKOTO Tesa.
Tak mosBHINCH PEHTTEeHOBCKME anMapaThl, a TaKXe
MATHHTHO-PE3OHAHCHBIE U MO3UTPOHHO-3IMUCCUOHHbIE
ToMorpadsl. C ux noMompio Bpadu AHATHOCTUPYIOT
CKPBITBIE OT IJIa3 BHYTpeHHue 60/1e3HU, CPABHUBAsI Kap-
THHKH 3HEPreTHYECKUX CIIEKTPOB CKAHHPOBAHHBIX 3/0-
POBBIX ¥ BOJIBHBIX TKAHCH.

IlpuBeaeHnoe Ha WTIOCTpalMu U300paXkeHue, Nnoy-
YECHHOE NYTEM CKAHHPOBAHHWSA, FTOBOPHUT O TOM, YTO Y
MaruenTky pak rpyad. CneKTp SHEPTuH, U3/IydaeMOH
60JIBHO TKAHLIO, OTIHYACTCA OT IHEPreTHIECKOro CIEK-
TPa OKPYXAIOLHX 3/JOPOBBIX TKAHEH.
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DHepruu, H3NyYaeMble OpraHaMM U TKaHAMM Halle-
ro Tesd, pacnpOCTPaHAITCA B BUJe HE3PUMBIX BOJIH,
HAOMHUHAIOWHMX KPYyry Ha Boge. Bor mpocro#t npumep.
Koraa B 6pocaere B BOAY KaMellleK, MOJydeHHaA UM
9HEeprus (CHIa 3eMHOTO TATOTeHHS TULIOC 3HEPTUsA Balne-
ro 6pocka) nmepejaercst BoAe. Bosusl, pacxogduiyecs oT
KaMHsl, — 3TO, MO CYTH, PACTIPOCTPAHSIOUMECA B BOJE
BOJIHBI SHEPTHM.

Ecnu BB ypoHHTE B BOAy jJBa OZHHAKOBBIX KaMHS,
KpYTH (3HepreTHYECKHE BOTHBI) OT KAXAOTO U3 HUX GyAyT
untepdepuponate apyr ¢ apyrom. Ilpu stom uuTep-
depenms MOKET GbiTh KAK KOHCTPYKTHBHOW (9HeEprus
BOJIH CKJIAJIBIBAETCA), TAK M AECTPYKTUBHOH (IHEprust
BBLIUMTACTCA).

B ToM ciryuae, ecnu BBl YPOHIIM B BOJY JIBa OMHA-
KOBLIX KAMHA C OJHOH U TOW JXe BbICOThI, PACXOASUIMECSH
OT HUX BOJHBI IPH HANOXKEHWH APYr HA APYyra yABOST
CBOIO COBOKYITHYIO aMILUIMTYAly. DTO SIBAECHHUE HA3BIBACTCA
KOHCTPYKTHBHOM MHTEpGhEPEHIMEH I rApMOHMUCCKIM
PE30HAHCOM.

Ecmu xe Mb1 6pocuM KaMHHM HeCOIJIaCOBAHHO, pac-
XOJALIHECS OT HHUX BOJIHBI OKQXYTCS HE CHHXPOHH3NPO-~

133



'nasa yeTpepTas

BonHa A BonHa B

KOHCTPYKTHBHAA MHTEpdepeHing. BonH OT ABYX UCTOMHUKOB ABHXYTCH

N0 NDBEPXHOCTY BOAB! HABCTPEYY APYr APYrY. KaK BUAHO W3 pHC. 1, BOAHBI

A u B HaxopsTea B dhaie Apyr C APYTom — 8 060KX CyHasix BNEPEAN ABUXETCS
BnaamHa. [padwveckie niobpaxenns Takux BONH CUMMETPUYHbL. Ha kv
BCTPENM BOAHDL HAKNAALIBAIOTCA APYF HA APYra. YToGh NOHATH, K emy NpuBe-
JeT Takoe HanRoXeHUe, Mbl 1306pa3unK Ha pUC. 2 06 BONHLI APYF HAf APYTOM.
Korpa amnavtyaa BonHb! A paBHa +1, amnanTyAa 8oNHbl B ToXe aocTHraet
3Hayenus +1. MNpu CNOXeHUH dMNAMTYA PEIYNLTUPYIOLLEH BORHbI OKALIBAET-
€ PABHOW +2. AHanoriHO, KOTAa aMNMTYAA A paBHa -1, amnnuTyga B Toke
paBHa -1, 410 NPU cAoXeHnuu pgeT -2, O6pa3yloLLascs B pesynbrate BONHA
6onbluer amnAUTYAb NOKasaHa Ha puc. 3.

BAHHBIMM M CTAHYT [acHTh ApYyr Apyra. Tam, rie MoxXHO
GbUIO 6Bl OXUIATH YABOEHHA BOJHOBOW 3HEPTHHU, MBI
6y/emM HAGOAATD [IOMHOE €€ OTCYTCTBUE, HHbIMM CIOBa-
MH — CTIOKOHYIO Bogy. TakoBa AeCTPYKTUBHAs UHTEP-
bepeHuus.

TNoBeneHue BONH HEPTHH BAXKHO 1A GHOMOTHR M
MeIULMHBI, Beb HX KOJeOaHUA MOTYT U3MEHUTH (H3HYE-
CKVi€ U XHMUYECKHE CBOMCTBA aTOMa C TAKHM XK€ YCTIEXOM,
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BonHa A BonHa B
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LecTpyxTUBHAA MHTEpepeHUME. Ha puC. 1 BONHA, NMOAHSTAN NEPBLIM KaMHEM
|Bonna A), ppuxetcs cnesa Hanpaeo. BanHa B, apnxyulascs cnpasa Hanesa,
noAHATa BTOpbIM KamHeM, GpOLLIeHHbIM BCKAPE nocre NepBoro. Mockonbky
KamHu yNanu & sody B Pa3HOE BPEMS, MOAHATHIS MMM BOAIHLI aHe B chases.

B Hawem Uyyae enepenu BOMHL) A pacNpoCTPaHSeTCA BNAAyHA, 2 Bnepeu
BONHb! B — rop6. B MecTe 8CTPEYM BOAHBI 0KA3bIBAIOTCH 32pKANbHLIM OTPAXeE-
Hiuem apyr apyra (pvc. 2] — rop6 oaHoN Bontel (aMANUTYAA +1} cosnaget

€O BNaAMHON ApyroM [amnnnTyaa -1} n Hao6opoT. Kak NokasaHo Ha puc. 3,
aMNAWTYAbl 0BEnX BONH BLIMUTAIOTCH M PEIYALTUPYIOLLAS BONHA UMEEeT Hyne-
B8Y10 aMIUTYAY, TO €CTb — HUKAKOW BOSHBI HET.

KaK W BEIECTBCHHBIE CUTHAJBI, HAPHMEP IMCTAMHAH MK
ICTPOreH. nOCKOJIbe ATOMBI HAXOAATCHA B HENIPDEPBIBHOM
ABHKEHUM (NapaMeTpbl KOTOPOTO MOKHO ONPEAEIHTD,
perucTpupys u3jiydaemble HMH BUOpaLiu), OHU CO3AKOT
CBOU YHHKAJIbHbIE BOJHOBLIE CIPYKTYPhl, aHAJIOTHYHbBIE
Kpyram Ha Bozae [Oschman 2000].

Yuennle Hamw cnoco6 HAMEPTBO OCTAHABJIWBATDL
ATOMEI Npd TOMONIH 3HEPTEeTHYCCKHAX BOJIH. OHPCAC-
JIHB YACTOTY KOJIEOAaRMH OIPEAEIEHHOTO ATOMAa, OHH
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HAaCTPOMJIH Jla3ep TaK, 4TOOBl OH TeHEpHPOBaQ H3Ny-
YeHHE TOW Xe yacToThl. BsauMojelicTBHe H3TyyaeMbIX
JIa3epOM CBETOBBIX BOJIH C BOJIHOM aToMa TMPHBOJHUT K
AECTPYKTHUBRHOM MHTep(epeHUUH, BCAEACTBHE KOTOPOH
BHODAllMM aTOMA YracaioT M OH MEPecTaeT BpalaThcs
[Chu 2002; Rumbles 2001].

Koraa xotar He ocraHOBHUTB, a, HA060pOT, BO3DY-
JIUTH ATOM, IOAGHPAIOT TAKKE BUOPALIUH, KOTOPbie BEAYT
K TApMOHHYECKOMY PE30OHAHCY. DTH BHOpaIM¥ MOTYT
UMETh HE TOJIBKO 3NeKTPOMATHHTHYIO, HO H aKyCTHYe-
CKYIO MpHUpO.Y.

Hanpumep, ecny Takas neBuna, kak Dima Quuaske-
panba, 6eper HOTy, KOTOPas BCTYMAeT B TAPMOHHYECKUIM
PE30OHAHC C ATOM2MH XPYyCTaJIbHOTO 6OKaNa, NOCJIeAHUE
NOMIOUIAOT SHEPTHIO CO3ZAHMBIX €I0 3BYKOBBIX BOJH U
HAUMHAIOT BUOPHPOBATB OLICTPEE BCJIEJICTBHE KOHCTPYK-
THUBHOW uHTepdepeHun. B KOHIEe KOHIOB Konu4ecTBa
NOTAOUWIEHHOW aTOMAMM 3HEPTHH OKa3bIBAETCS MOCTA-
TOYHO J)Is1 Pa3phbiBa CBA3EH, YAEPKUBAIOIIUX HX BMECTE,
1 6oKan pasneraeTcsa Ha KyCKH. '

Bpauy ncrnions3yioT KOHCTPYKTHBHYIO WHTepdepeH-
LHIO JUIS ApOONEHHA KaMHEH B MOYKaX — AOCTATOYHO
penRuil cy4ai seuye6HOro MPUMEHEHNA 3aKOHOB KBaH-
TOBOM M3nKH B CoBpeMeHHOH MeauuuHe. [Toyeunsii
KaMeHb IpeCTaBNsAeT COGOH KPUCTA, aTOMBI KOTOPOTO
BHOPHUPYIOT C OTIPEAENICHHON YacToTol. Bpau Hanparns-
€T Ha KaMeHb CPOKYCHPOBAHHYIO BOJIHY TOH )K€ HACTOTHI,
BBI3bIBask KOHCTPYKTHBHYIO MHTepdepeHumio. B pesysb-
TaTe, KAK U B MPEABIAYILEM NPHUMEPE C XPYCTaJIbHBIM
6OXaJIOM, ATOMDI, COCTABIAIOLINE TIOYCYHBIN KaMeHb,
HAYUHAIOT JBUIAThCS TAK ObICTPO, YTO OH Pa3BAIMBAET-
Cs1 HAa MEJIKKE KYCOYKH, KOTOpPBIE JIeTKO U 6e360ne3HeHHO
BBIBO/ISITCSL M3 OPraHu3Ma.
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PackanbiBaoumil XpycTaibHble GOKAIbI U JpOOAIHIA
MOYe4Hble KAMHHA FaPMOHHYECKUH PEe30HAHC CocobeH
Ha ropasno Gomeiee. Ilogbupas sHepreTuydeckue Kone-
6GaHUA HY>KHOW YACTOTHI, MBI MOXEM OKA3bIBAThb IIOUCTH-
He LeJIMTeTbHOE BIUSHHE Ha BCE IPOUCXOAALIME B HALIEM
OpraHH3Me GHOXUMMUYECKHE NTPOLECCH. Y BbI, UCCITEIOBA-
HHSM B 3TOM OOJIACTH YUCHBIE TIPEANIOYUTAIOT pa3paboT-
Ky BCE HOBBIX H HOBBIX JIEKAPCTB.

B xonue XIX Beka, Korga U306penu 3NeKTpHYECKHe
GaTaped u Jpyrde TCHEPUPYIOLIKME IEKTPOMAarHUTHBIC
N0JA YCTPOHCTBa, KOTOPBIE, KaK CYHTAJOCh, MOTIH
JIe4HTh GOJIe3HH, YPE3BBIYANHYIO MOMYIAPHOCTL NPHU-
obpena anekTporepanus. HoBwIl MeToz nedeHus nony-
YT Ha3BaHWE pafuodcTesvs. Monea npummceBana emy
HECJIBIXAHHYIO JeHCTBEHHOCTh. XKXypHasibl TOTO BpeMeHu
necrpeiu pexiamoit: «Cranbre paguoacresucrom! Beero
10 poanapos Bmecre ¢ mHCTpyKuusamu!» B 1894 rony
ANMEKTPOTEPANHUIO CHCTEMATHYECKH HKCIIO/Ib30BAaAM Horee
JAECATH THICSY JUTLTOMHPOBAHHBIX aMEPUKAHCKHX Bpa-
4eH ¥ 6eccueTHOe MHOXKECTBO CAMOYYEK.

A B 1895 roay nosiBwiace MaHyanbHaa Tepamus. Ee
cosparens J1. JI. [TanMep cocpeoToumwt cBoe BHUMAHHE
Ha MeXaHHWKe ITO3BOHOYHHKA, KOTOPHIN Yepe3 OTXOAS-
I{He OT HEro CIMHANbHBIE HEPBBI CHa0XaeT MHPOPMa-
I[UeN Bech OpraHu3Mm denoneka. [ lanmep nokasan, 4To,
BIIPABJISIAi MEKIO3BOHKOBBIE THCKH U CHUMAs H3JHILHee
HaIIpXXEHHE C TIO3BOHOYHOrO CToNI62, MOXHO bGaaro-
TBOPHO BJHMATb HA TEJECHBIH IHEPro-UHGOPMaLHOHHBIH
MOTOK ¥ TEM CaMbIM BO3BPAIIATh MOJAM 3[0OPOBBE.

Pamnoacresncrsl, MaHyasibHble TEPANEBTH ¥ APYTHE
MIPUBEP3KEHLbl HEJEKAPCTBEHHbIX METOJ0B, HAIPAMEP
BpPaYH-TOMEONATH, CTANM PEaIbHBIMU KOHKYpPEHTaAMH
IPEACTABATENSAM ODUITUAIBHON MeAHUMHBL ero gouuio

137



['naBa yeTBepTas

70 Toro, uto B 1910 rogy ®oupn Kapreru omybmukosan
noxnag PrekcHepa, MPU3bIBAIOMIMY BCEX NPAKTHKYIONMINX
Bpaveil npuaepx)uBathcs Hayku. ITockossKy B TO Bpemst
(u3KKY elte He OTKPLUTM KBAHTOBBIA MHp, O HAYYHOCTH
OHO3HEPreTHIECKOH MeAMLMHBI He MOTI0 GBITh W peyn.
B pesynbraTte ManyansHaa Tepamus 4 gpyrue 6GHOSHeEp-
FETUUECKHE METO/BL JIEYCHUA IPHOOPENT COMHUTENBHYIO
penyTauuio ¥ 65uUTH OTBEPrHYTHI 1 AMEPHKAHCKOU Meau-
IUHCKON ACCONMAIUEH.

B 1990 rogy maHyansHbIC TEPANeBTh! BHIMIPAIN IJIH-
TeJIbHbIH CyneGHBIH npoliecc — BCECHNIbBHAA AMEDHKaAH-
CKasg MERWLIMHCKAA accoLiMalps 6blia NpU3HaHA BHHO-
BHOH B HE3aKOHHBIX MOMBITKAX YHUYTOXKEHUS HEYTOHOH
e oTpaciu Menunuupl. HeHe manyampnyio Tepanuio
OPAKTHKYIOT BO MHOTUX NOYTEHHBIX JIeYEOHBIX YIpex-
JEHUSIX.

Yo KacaeTcs paguo3CTe3uH, HECMOTPS Ha ee COMHH-
TeJIbHOE IIPOILIOE, CETOAHS y4YeHbIe-HeHpO(PH3IHOIOTH
NPOBOMAT MHTEPECHCULIME MCCIELOBaHUA B obacTu
BHOp21IMOHHO-3HEPTeTAYECKON Tepanuy. To, 4To Mo3r
obnanaer 3N1eKTPUHECKON AKTUBHOCTBIO, YCTAHOBJIEHO
JaBHO. VIMEHHO MO3TOMY HENPECCHIO CTANMH «JICUUTH»
anektpomroxom. OAHaKO B HALIM [HU ydyeHbie pa3paba-
TBIBAIOT ropasfo Gosee MATKHE METOAB! BO3AEHCTBHA
Ha Mo3r. B nenasHel cratbe, ony6aHKOBaAHHOM B KYp-
Hase «CaMeHc», TOBOPUTCA O Jeue6HOM BO3AEHCTBHY
T4K Ha3blBAEMOMN TPAHCKPAHHAIbHOW MATHHTHOM CTH-
mynsuun (TMC) — crumynupoBanuu paznu4YHbIX
Y4aCTKOB MO3ra MarHuTasiM nojgem [Helmuth 2001;
Hallet 2000]. TpadckpaHuanbHash MATHUTHASL CTHMY-
ASUUK — RE YTO WHOE, KaK COBPEMEHHBIH BAPHAHT
Pa/IHO3CTE3MH, HEKOTAA OTBEPrHYTOM TPaJUIMOHHOH
MEJULMHOM,
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OueBu1HO, YTO CTOJIb MHOTOOGEIAIONEE ¥ MATOU3Y-
YEHHOE fIRTIEHNe, KaK OHO3HEpreTHKa, TpebyeT riy6oKux
MEXAUCIMIVIMHAPHBIX HCCIIEJOBAHNUMH, B- KOTOPBIX HOJDK-
Hbl YYACTBOBATh HE TOJILKO GHOMOIM, HO Y CNELUAIACTEY
B O0JIaCTH KBaHTOBOM (IM3NKHM, 3NEKTPOHHKU U XUMHH.
Takue ucciegoBaHRA NO3BOMAT Pa3paboTaTh HOBbIE METO-
Jbl JIeYeH s, JTULIEHHBIE TTOGOUHbIX 3¢¢eKToB, Xapak-
TEPHBIX VIS JIEKaPCTBEHHOW TEPAITHH, H NOATBEPJAT TOT
(bakT, 9T0 BCEM XMBHIM OpPraHv3MaM, HE UCKIIOYAs W
4eJI0BEKa, MPUCYINA CIIOCOOHOCTh OIIEHHBATH CBOE OKPY-
JKEHUE 1 B3aMOAENCTBOBATL C HUM TOCPECTBOM JHEPTre-
THUeckux nojed. K coxxanenmio, y Hac, mojieqt, ata cno-
COBHOCTb MOUTH aTpodHpORaHA. YCTHOE M THCBMEHHOE
CJIOBO 3aMEHWIO HaM 3HEPTETHYECKYIO KOMMYHMKALHUIO C
mMupoM. BripoueM, npeACTaBUTeNIN TaK HA3bIBAEMBIX «TIPH-
MHTHBHbIX» HAPOJOB HCIIONB3YIOT ee To cedt Aenb. Hanpu-
Mep, aBCTPANTHIICKHE a0OPUTEHbI MOTYT YyRCTROBATh ROAY
DIy60KO MoK 3eMieH, a IaMaHsl AMA3OHKH OGIIA0TC ©
3HEPTHAMH MECTHBIX JIEKAPCTBEHHBIX PaCTCHUM.

Bbl ¥ caMu HaBepHAKA MOXKETE BCIOMHUTD NPOGIecKn
HEeKOTJa PHCYILIEH BaM CHOCOBHOCTH K 3KCTPACEHCOP-
HOMY BOCTpusTuIo. Pa3se He cnyvanocs BaM, HIA cpeau
HOYM TI0 TEMHOM YJIUIE, BAPYT OWIyTUTH BHYTPEHHIO
OIyCTOIIEHHOCTh, KAK eI Obl U3 BaC BHE3aTHO BBICOCA-
¥ KU3HEHHYIO 3Hepruio? YUTo 910 TaKkoe, cCripocHTe Bbi?
Pesynbrar AeCTPYKTHBHOH HHTepePEHIINY — «TUTOXHE
BUOpaUuK», TOBOPA MOMY/PHBIM XaproHoM. VMnu xe
OJHAXAH! BBI MTO3HAKOMILTMCD C APEKPACHBIM YEJOBEKOM
1 ITOYYBCTBOBAJIM Cebsl TaK, 6YATO y BAC 3a CTIHHOM BLIPOC-
2M KPbUibS, TOr/a Bbt HCIIBITANH AEHCTBAE KOHCTPYKTHB-
HOH HHTEPQEPEHIUA, TO €CTh «XOPOMUX BUOPALMT».

OTKa3aBHJHCb oT HPC,Z[CTaBJTeHHﬁ O YEJIOBEKE KAK O
CI'YCTKe MHEPTHOW MATEPUU, s IOHMN: MHE HEOOXOoAu-
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MO 1103a60THTBCS O TOM, YTOOEI B MOEH XH3HH OBUIO
KaK MOXHO 60JIblilc KOHCTPYKTHBHOM HHTepdepeHIHn.
Paublile s, BMECTO TOTO YTOOBI BCEMU CHIAMY TAPMOHH-
3HpOBaTh CBOIO JKU3Hb, B TEUEHUE MHOTHX JIeT He3MyMHO
pacTpavMBai 3aNackl COGCTBEHHON XM3HEHHOM 3HEPTHH.
DTOo BCe PaBHO YTO 3MMOMH OOGOTPEBATH AOM, PACIAXHYB
HACTEXb BCe ABEPH M OKHa. Tenepb si CTaa BBUICHATD,
[/ic IMECHHO MOSI SKM3HEHHAS SHEPTHA TepAeTCs MOIYCTY.
W36aruThCs OT HEKOTOPLIX M3 TAKHX «CKBO3HAKOB» HE
cocTasisano Tpyja. Hanpumep, MHe HUYero He CTOHJIO
oTKa3aThca GakKyAbTeTCKUX BeuepuHok. CnpaBHTHCS
€ UCKIIOYHTEIBHO 3HCP[‘OBanaTHI:-IM MOPaXE€HYE€CKNM
MBIIIIEHHEM, YCTIEBIIUM BOHTH Y MEHS B IIPHBBIYKY, OKa-
3a10Ch ropasfo TPYAHEH (Kak Mbl yBUAMM B CAeAyIOLIEA
[/1aBe, HETaTHBHbIE MBICJIH TPEOYIOT He MeHble SHEPruH,
yem 3a6er Ha Mapad)OHCKYIO AUCTAHIMIO),

B Takoii xe BHyTpeHHe# TpaHCHOPMALMY HYKAAIOTCA
¥ 6uonorus ¢ meguunnol. M, kak s yxe ckasan, ceroaHa
Mbl C BAMH ABJIAEMCA CBHACTC/IAMHA MEJICHHOIO MO3UTHB-
HOTO CABHTra B 3THX HayKaX. DTOT CABUT MPOUCXOIHT IIOJ,
HATHCKOM JIOJIEH, MOBEPHBIINX B AJIbTEPHATUBHBIC METO-
bt ucnesnennd. Jlonroxknanaas KBaHTOBasi pEROMOIUA
B 6uonoruu yxe He 3a ropaMu. M Te, KTo 3anparnsior
HATOEH MeSUUMHOMN, GYAyT BBIHYIKICHBL, TyCTh HEXOTA U
cKpuns 3ybamn, NMPU3HATD €€,



(nasa [

buornorust u Bepa

B 1952 rojly MOMOJIOM aHrNMMHCKMHU Bpay AsbOept Meit-
COH J0NyCTWI OIHOKY, KOTOPAas Ha KOPOTKOE BpeMs
NPOCIABIUIA €T0 UM B HAY4HOM Mupe. MelcoH B3suica
JeYHTh NATHAZUATHIETHETO MaNLYMKa OT 6OPOJABOK
runHo3oM. Crayudait 6sin1 ocob6enno taxennm. Koxa
MQJIbYHKA, 32 HUCIUTIOYEHHEM TPY/H, HATIOMHHAMA CJIOHO-
BBIO HIKYPY.

Ha nepBoM runHoTr4eckoM ceance Meiicon sausuica
pYKOH ¢BOETO 10HOro manvenTa. [Torpysus mManbuuka B
TPaHC, OH CKA3aJl My, YTO KOXa Ha €ro pyKe CTAHOBHT-
C 3mOpOBO, IMaJiIkoH U po3opoil. Korna mManbunk npu-
1IeJ1 K HeMy HEeAEMO CycTs, MelcoH ¢ yAoBNeTBOpEHUEM
OTMETHJI, YTO PYKa H B CAMOM Jiefie BLIMTIAAMT 3/J0POBOH.
OH penmn NOKa3aTh MAJILYHKA XHPYPry, KOTOPBIH 6e3-
YCOEIIHO IMBITAICA TeYATh €r0 ¢ TIOMOIIBIO TICPECAAOK
KOXH. BOT TyT-TO M BEMICHIIIOCH, YTO MeticoH gomyctuin
BpaueOHyI0 OLIMOKY. YBHJEB PYKY MasbyHKa, XHPYPT
naymuica. Oxka3seiBaercs, TOT CIpa/ial BOBCe He OT 60po-
JABOK, a OT HEM3IEYAMOM TEHETHIECKOUW 60Jie3HU, HA3bI-
BAEMOH BPOJXXAEHHBIM HXTHO30M.
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T'nara narasa

YcrpaHuB nposRIeHUA HXTHO32 CWIOH 0hOpMIIeHHOH
B CJIOBA MbICJTH, MeliCOH COBEpIIMIT HEYTO, CUHTABUIEECS
HEBO3MOXHbIM. OH NPOAO/DKWI CEaHCBI THITHO33, H —
0 4yno! — ero 10HbIH JIAIMEHT BbI3JOPOBel. Manpuuk,
KOTOPOTO OJHOKJIACCHUKU GE33KATOCTHO TPaBHIM U3-3a
€ro BHEIUHErO BHJA, CMOT BEPHYThCA K HOPMATbHOMH
JKHAHU,

Cratba Melicona B BpHTAHCKOM MEIUIIMHCKOM XYp-
Hane [Mason 1952] o nopasuTenpHOM H3JEYEHHH OT
MXTHO3a cTana cencanued. Ero uMs nomano B rasersr; K
HEMY NMOTAHYJINCH CTPAJaBIUHe 3TOH PEIKOH Hensneq-
MOM 60/e3HbIO NAUMEHTH. YBbI, MEHCOH HE CMOT OBTO-
PHUTb CBOU ycrex. Temepp OH 3Hal., YTO UMeET AENO C
60/1e3HBIO, KOTOPYIO BCE BPA9H MUPA CYUTAIOT HEH3/ICTH-
MOW, W ITOTepsUT IPEXHIOI0 AEP3KYIO CaMOYBEPEHHOCTb.
Meiicon npITancs AenaTh BRJ, 4TO BEPHUT B COOCTBEHHBIC
CHJIBI, HO BIIOCNEACTBMH NPH3HAJICS B HHTCPBBIO TCJIEKaA-
Hany Discovery Health: «4 nputsopsuics» [Discovery
Health Channel 2003].

Kak morna sepa MeiicoHa B ycnex neueHUs MCIIEIMTh
nanyeHTa? Kak yenoBeyeckoe co3HaHWe Of0JIEN0 reHeTH-
4ecKyo nporpammy? Hoean 6uos0zun npepiaraer cBou
OTBETHI Ha 3TH BOIMPOCHL. B KOHIe MpeabIaylIei rNaBbt
MBI C BAMH YBHIAC/H, UTO MAaTEPUA U SHCPTHUA TECHO B3aU-
MOCBA3aHb!. Brio/iHe IOTMUHO 3aKJIIOUUTB, YTO TOYHO Tax
K€ B3aMMOCBSI3aHbl CO3HAHHWe (3HEprus) W reno (Mare-
pPIH) — HECMOTPA HAa MHOTOBEKOBBIC OTHAAHHBIE T1OIIbIT-
KM 3allalHOH MeAUIHHBI 060cOBUTL UX APYT OT JApyra.

B XVII Beke BO3MOKHOCTH BO3AEUCTBI CO3HAHNA HA
teno 6buta oteeprayta Pene [exaprom. [lo ero npea-
CTaBIIEHHAM, Cl)ld3ld‘<ICCKOC TEJIO COCTOHT U3 BIOJHE OCA-
JaeMO# MaTepuu, a CO3HaHUE — 3ITO HEKAs Heolpeje-
AE€HHasi, HO, 6€3yC/IOBHO, HEMATEepHaNbHANA CyOCTaHIU.
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Buonorus 1 sepa

B urore lexapr ocraBun nocie ceGs HepaspemHMyIo
dwiocodeKyo 3arafiKy: KoJab CKOPO HA MaTEPHIO MOXET
BO3JEHCTBORATh TONBKO MaTepHsi, KaK HeMaTepHalb-
Has CyOCTaHIMsA COSHAHHS YCTAHABIMBAET OTHOIIEHUS C
dbusuyeckum TenoM? B uananHOM nATBAECAT JeT Hazay
kuure ['mnbepra Paiina «[loustue cosHanus» [Ryle 1949]
3TH 32raflo4yHblC OTHOILEHUA CO3HAHMS U TeJa MONYYHIN
oTpefiesicHUe «TPH3PAKA B MALIIHHE».

JekapToBo pasjenenHe CO3HAHWA M Tesla KaK HeJb3st
JyYle OTBEYAET UHTEPECAM TPAJUIHMOHHON MEHUIIHHBL,
HCMOBEAYIONICH HbJOTOHOBCKYIO MaTepHanbHylo Bcenen-
Hyio. B camMoM Jiese, Bpauam ropaszno rpoitie HCIpaBiATh
HEMOMAaJKU B MEXaHHKe Tejd, YeM UMETD JIEJIO C BEYHO
Ae3yIIMM HE B CBOE JE/I0 «IIPH3PAKOM» CO3ZHAHMA.

To, uro pa3snemann JlekapT, BOCCOCAUHUIOCH B peanb-
HOCTH KBaHTOBOrO Mupa. /la, /lekapTt npas B Tom, 4TO
duU3HYCCKOE TENTO JaeT HAYAJO CO3HAHWIO (IHEPrHM).
Bumecre ¢ TeM Mei, 6rarojapst HameMy HOBOMY ITOHUMa-
HHIO MEPOYCTPOMNCTRA, BH/IHM, YTO U CO3HAHHE CIIOCOGHO
OKa3bIBaTh HA TENO 3AMETHOE BJIHAHME, DHEPTHS MBICIU
MOKET AaKTHBH3HPOBATL WIH, H2060POT, MOAABNATH K-
TOUHble HEIKN ITOCPEACTBOM OIIMCAHHOTO B NIPEAbIAyIIEH
raBe MeXaHH3Ma KOHCTPYKTHMBHOW H JAeCTPYKTHBHOM
untepdepennuu. UMerHO MO3TOMY £, 33IaBIIKMCH LEABIO
M3MEHHTH CBOTO KU3Hb, 1€PBHIM JEJIOM PENIH/ BLISCHUTD,
HAa YTO UMEHHO TPATUTCA SHEPIHA MOMX MbiCsied. DTO
HHTEPECOBAJIO MEHS HE MEHBIIE, YeM (pu3ryuecKasn, Tese-
CHAsl TpaTa SHEPTHH.

Konuennus 060co0/1eHHOCTY CO3HAHNSA | TEJ1a, HECMO-
TPs HA OTKPBITHSA B 001ACTH KBAHTOBOM (PU3HKH, Ipeobia-
Jaet B 3amagHou Meguiuae. by ymmM BpavaM u HCCIeao-
BaTe/IAM BAANOIUBAIOT B TOJIOBbE, YTO CJIydYay, MoAobHble
YOIOMSHYTOMY BBILIE UCHIETCHHIO OT HXTHO34, SABJIIIOTCA He
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32C/Ty>KMBAIOINMMH BHUMAHHA AHOMATHAMHA. YBepeH, uTo
3TO HE TaK. 1aKue aHOMAJIMH TaAT B cebe KoY K TIOHH-
MaHHIO 1pupoibl KuBoro. OHU roOBOPAT O TOM, YTO Lie/H-
TEJIbHAA CHJIA YeIOBEYECKOr0 CO3HAHUA HAMHOTO 3¢ ¢ek-
THBHEE NIO0bIX TAOJIETOK U MOTOMY 3aCJTY>KUBAET CaMBIX
CEPbEe3HBIX Hay4YHbIX UCCICNOBAHUH.

K coxanenuto, yueHole ropa3fo yaine ovYOpachiBaioT
TIOROOHBIE MCK/IIOYEHHS #3 TIPABWI, YeM TIPHHMMAIOT KX
BO BHHMaHHe. BOT npyuMep, KOTOPbIH s O4eHb MOGIIO.
Ao ony6nukosannas B 2000 roay s xypnaie «Caiienc»
crathsi 0 HeMenkoM yyeHoMm XIX Beka Pobepte Koxe,
KoTopelil Hapaay ¢ Jlyn [lacrepom crosn y ucroxkos
MHKpoOHoioruun. To, 4TO HCTOUHHKOM 3200neBaHuUit
ABJSIIOTCA GaKTepUH B BHUPYCHI, CeroAns 3HawT Bce. Ho
B T¢ BPEMEHA 3T TEOPHS BHI3BIBAIA OXKECTOYEHHBIC JHIC-
Kyccuu. Opnn u3 kputukos Koxa B nbuly cnopa 3amom
BBIMIJI CTAKaH BOJABIL, 3apaKCHHOM XOJepHbLIM BUGpHO-
HoM. Ko BceobGineMy yauBiaeHHI0, CeH TepOH4ECKHA
nocrynok obomecs 6es nocreacrauit. Onucepisas 3ToT
WHIHMIEHT, aBTOP CTaTsM B xypHane «CaiieHc» 3akmo-
yaeT: «[1o HETIOHATHBIM NPHYWHAM OH OCTAJICA 3J0POB,
xots1, 6e3ycnoBHo, 66U Henpasy» {DiRita 2000).

Baymaiirecs: 4enoBeK, 3apa3uBIIKCH XONEPOH, OCTaN-
CA 370POB, HO... 6611 venpas! [lodemy? I'loTomy yro, no
MHEHHIO Hay49HOTO COOOINECTBA, YbHM PYNOPOM SIBJIAET-
¢ xypHall «CaleHC», ero Heysa38HMOCTD JUISL XOJIEPBl —
HUYTO TIO CPaBHEHHIO ¢ OOMIENPU3HAHHOH TEOPHEM.
BMecTo TOro 4ro6ul MomsITaTECA pa3obpaTLCa, KAKUM
06pa3oM OH CMOT H36eKaTh 3TOi CTPALIHOM Hone3HH, oT
HEr0 OTMAXMBAIOTCA KaK OT JIOCAAHOTO HEIOPa3yMEeHMA,
6pocalouiero TeHb Ha NOYTEHHY#O HayKy. Becbma cHM-
OTOMATH4HAs CUTyauus, CBH/ETE/IbCTBYIONAA O HEAOMO-
TaHWM CaMO¥t HayKW.
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OTKpOBEHHBIH BbI3OB YCTAHOBHBLIMMCH HAayUYHbIM
NpeACTaRIeHHsAM GpOCaeT APEBHAA MPAKTHKA XOXKACHUA
N0 pacKaJIeHHbIM YIJIAM. DTOT OMBIT TO3BOMAET CyllLe-
CTBEHHO PACHIMPHTEL MPAHHLBI OOBIZEHHOrO BOCTIPUATHS.
C rouxn 3peHns: KNaCCHYECKOH (PU3HOIOrHH, NMPH TAKOM
TeMriepaType HeM36eKHbI 03K0TH, OIHAKO THICAYH NIOKEH
CTYNaJIM H2 PACKaJICHHBIC YIVIM 6e30 BCsIKOro yuepba i
cebs. He Toponurech ie1aTh BIBOJ, HTO YIUIM HE CIRLI-
KOM ropsrusl. BcmoMHuTE O ThICAUAX TEX, KTO, YCOMHHRB-
1IUCh B cebe, obKer Ha HUX HOIM!

To xe xacaerca u CI'TW/la. Hukro He MOXeT 06b-
ACHUTH, IOUEMY Y MHOTHX BAY-UH(DUIIMPOBAHHBIX JIOJEH
CHMIITOMBI 3TOH GONE3HW HE NPOSBNAIOTCS B TEUEHUE
IeCITWIETHH.

Ewe 6omnie o6eckypaxuBaer npumMep 6eCIpHYMHHO
BRI3JOPARIHBAIONMX PAKOBBIX GonbHBIX. I10CKONBKY
TaKMe CJIy4ad HE YKJIAALIBAIOTCA B PAMKH OOLIEenpHHS-
TOW TEOPHH, HayKa NPEAIIOYNTAET JEJATh BHUJ, YTO HX
BOOOIIE HET, HIM CCHUIACTCH HAa AKOOBI OLIHOOYHBIE JHA-
THO3BI.

Kora no3uTHMBHOIO MBIIIIEH!S
HEJJOCTATOYHO

I—[pex(p;c YEeM NIPOJAOJKUTH PAa3TOBOP O HEBEPOATHOIM
CHJIE 9EJIOBEYECKOTO CO3HAHHA H O TOM, KAK MOU UCCJIe-
HAOBaHHMA KJIETOK NPOIHIM CBET HA OTHOIICHUS MBICJIEH H
Tena, XOuy HeiBY CMEICTICHHO 3aBHTb: 1 HE BEPIO B TO, YTO
NO3UTHBHOE MbILIUIEHHE HETIPEMEHHO BeJleT K TeeCHOMY
3aoposbio. st Toro yTo6B1 O6pECTH BAACTb HAZ CBOUM
TEeJIOM W CBOEH JXH3HLIO, OAHHMX 6rarux MeiciaeHd Mano.
JeiicTBUTEIBHO, OYEHb BAXXHO CO3HATEJILHO H36erath
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3HEPTO3aTPATHOTO HErATHBHOTO B3IJIA/IA Ha BEILH, HHAYE
MEI IOTepsieM BePy B cebsA U COOCTBCHHBIC AyNIeBHBIE H
¢usudeckue cuibl, OnHAKO MPU 3TOM HEMNb3s HEAOOLE-
HHMBATE POJIb HAIErO NOICO3HAHUA.

MHorue He TOHUMAIOT, YTO CO3HAHME W TO/ICO3HAHHE
TeCHO cBsA3aubl. [IpeciioByTrle «O3UTHBHBIE MBICTH» —
TBOPYECKHH NPOAYKT CO3HATENBHON COCTABAAIOLICH
yenoreueckoro yma. M sao6opor, nmoacosHadne — 3TO
BMECTH/IHIIIE 3aMEYaT/IEHHBIX KaK HAa MarHATOQOHHOM
IVICHKE peakuHuii Ha pa3nuyHbie pasapakurend. Mcrou-
HMKOM TAKHX PEAKIMH ABIAIOTCH MHCTHHKTHI H [IPHOO-
PETEHHBIH OMBIT.

IMoaco3nanue, Kak GbI MBI OPOH HU JOCAZOBAIA
o 3TOMY MOBOJY, B OTBET Ha BHEIIHHE CHTHAIbI BbIJA-
eT Ha-ropa OJHHU M Te Xe NoRefieHyeckue peakimu. Kax
YacTo BaM CIyYaloCh BBIXOAHTH U3 CeGA 1O CaMbiM
OyCTAKOBbIM IIOBOJaM BPOAE HC 3aBHITYEHHOIO TIOOHK A
3y6Hoil mactei? Bl ¢ etcrBa 3Haere, 4To 3y6HYI0 nacTy
HY>KHO 3aKPbIBaTb, H CTOHMT BaM YBHIETh TIOOMK OTKPBI-
ThIM, ¥ BAC BHYTPH KaK O6YATO HaXXKMMAIOT KHOIIKY, BBI3bI-
Batomyo GemeHcTBo. Bee 0veHb mpocTo — TakoR 3anu-
CAHHBIN B BailleM MOACO3HAHUY ABTOMATHYECKMH OTKIIVIK
HA OTIPEZIENEHHLIA Pa3APAXKUTENb,

Korza peus wzer 0 nofo6HBIX pedieKTOpHBIX peak-
uWAX, IOACO3HAHME OKA3bIBACTCA B MIWIIIMOH pa3 CHUIBHEC
cosdanust. Kak Bm iymaete, ubs BO3bMET, KOrAa xea-
HUS CO3HATEJILHOHM COCTAaBILIIONIEH BAIEro YMa BOWAYT B
NPOTHBOPEYHE C €ro MOJCO3HATENHLHBIMH POTPAMMAMH?
Bbt MOXXeTe CKONBKO yTOIHO rOBOPUTD cebe, 4TO JOCTOMH-
HbI JIOOBH M CYACThsA, HO €CJIM BaM B ACTCTBE BHYLIFLUTH,
ITO Bbl OTBPATUTENBHOE HUYTOXKECTBO, 5T YROPEHUBLIA-
SICA Y BAC B MOJACO3HAHHHU YCTAHOBKA CBEACT HA HET BCE
BAILM TIOTIBITKM M3MEHMTD CBOIO JKM3Hb K nydmemy. He
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Bepute? Torma BCIOMHUTE, YA2BAROCH M BaM CAEPXATh
cBoe obelanue MEHBLIE €CTh NPU BUAE POXKAECTBEHCKOH
AHIEHRY.

B rnase VII Ml nogpo6Hed nmorosopum o cabora-
e MOACO3HATENBHBIX IPOrPaMM H O TOM, KaK MOXHO
ObicTpO MX mepenucaTe. [Toka ke A x04y, 9TO6HI BBI
HMeEJTH B BHJY ClIeAylowmee: JaxKe ec/Id MO3HTHBHOE MbIll-
NieHNe He MPHUHEUIO BAM HHYET0, KPOME pa3oyapoBaHUM,
He CTOMT TEPATL HaAEeKIY.

Co3HaHue 1 Teso

I[anai«'rre—xa BKPAaTIle TOBTOPUM TO, YTO MbI C BAMHU YXe
3HaeM o KIeTkax. M3 npeablaymux rias BaM U3BECTHO,
YTO MPOIECCHl XUIHEAEATEIbHOCTH KIETOYHOTO MEXa-
HH3Ma 06eCIeUBAIOTCA ABHKEHMEM «ILIECTEPEHOK» 6e-
KOB LUTOILIa3Mel. JUIA TOTO YTOBHI 3TH «IECTEPEHKY»
NpUHIIM B JBHXXEHHE, HEOOXOUMB! COOTBETCTRYIOUIHE
CHTHANBI U3RHE, H3 OKpYKaloulel cpepl. [ lepenarounnim
3BEHOM MEXJy TAKUMH CUTHATaMH H GelKaMy IIHTOIIIa3-
Mbl CYKAT KieTouHas meMOpana. OHa BOCUpHHHMaeT
BHEUTHHil CTUMYJT, ¥ 32TeM 3aITyCKAEeT COOTBETCTRYIOULYIO
PEeAKUMIO, MOAJEPKUBAIOMIYIO TOT HJIH HHOH NPOLECC
KH3HEIEATEBHOCTH KJIeTKH. MemMDOpana urpaer poas
«Mo3ra» KiIeTkd. Ero paoty obecnednsaloT wHTerpanp-
Hble MeMOpaHHble 6ENKU — PeLenTopsl U 3¢ PeKTOpHI.
C byHKUMOHAMBHOM TOYKHM 3PCHHUA 3TH OENKM ATPAIOT
pOJIb «BEHTUNEH OUYIIECHMWIA» — CBA3YIOWETO 3BEHA
MEX/y BHEIUHUMH Pa3Apa’KUTEAAMH B KaCKaJaMH OTBET-
HbIX BHYTPHUKJIETOYHLIX GEIKOBBIX PEaKIUH.

Boo6ume rosops, «ourylieHusi», Aa KOTOpHIE peary-
pyer KjleTKa, OTHOCATCS K pa3psAdy BeCbMa HH3KOYpPOB-
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HEBBIX. Peur uaeT nmpexxze BCEro 0 CIIOCOGHOCTH KJIETKH
PACHO3HABATh, NPUCYTCTBYIOT JIM B €€ HEMOCPEACTBEH-
HOM OKDY>XCHHM TaKHe BEIIECTBA, KaK KaJIu¥, KAIbIUH,
r/MOK03a, TUCTAMUHK, 3CTPOTEH, Pa3/IHIHbIC TOKCHHEI, a
TaKKe CBET. OTHOBPEMEHHOE B3aHMOACHCTRUE JECATKOB
THICAY pedIeKTOPHBIX BEHTHIEH OILyIEHUH KJIETOYHOM
MeMOPaHbl, KAXABIH U3 KOTOPHIX YJABIHBACT KOHKPET-
HbIM BHEUWIHMH CUIHA, B COBOKYIIHOCTH O0YC/IORIABAET
CJIOXKHOE fIOBEICHHUE XHBOH KJICTKH.

B Teyenme nepsrix TpeX MHUTMAPJOR JIET CYMIECTBO-
BAHW JKM3HY Ha Halllel nnaHeTe ee 6rocdepa cocrosuia
H3 CBOGOKHOXUBYLUIVY OTACTHHBIX KIETOK — GaKTepu,
BOJIOPOCTIEH M NPOCTeHINX. MBI MPUBHIKIM CYUTATH
Takne JOPMbI KU3HU MOJIHOCTHIO ABTOHOMHBIMH, HO, KaK
HAM Tenepb U3BECTHO, CUTHAJIBHBIE MOJEKYJIbI, UCITOJb-
3yeMble KJIETKOH [/ pery/usiliu CBOMX (PU3noNoruye-
cKuX (YHKIMH, BAUAIOT Ha MOBEJEHUE JPYIHX KJIETOK.
CurHanst, nocpl1aeMble ORHOKIETOYHBIMU OPraHU3MaMu
B OKPYXaIOIYIO Cpeay, CNOCOOCTBYIOT KOOPAMHAIIHY
AEHCTBHIA UX paccesHHoM nmonyisuud. MuasiMu croBamm,
OJIHOKJIETOUHBIC OPTAHU3MBL (PYHKLIMOHHPYIOT KAK TIpH-
MMTHBHbIE COOBINECTBA, YTO YBEJIHWIUBACT MX WIAHCHL HA
BBDKHBaHHE.

[IpuMepoM TOro, Kak CUrHAJTbHBIE MOJIEKYITHI TIPHUBO-
JAT K 0Opa30BaHMIO COOBUIECTBA, MOJKET CITYXKHTD ILIEC-
"eBbii rpubok Dictyostelium discoideum. Dtu opHoKIE-
TOYHbIE OGUTAIOT B IIOYBE U 3aHSITHI HEIIPEPHIBHBIM TIOHC-
KoM muwd. [1pn HepocTaTKe MHATAHMA KIIETKH rpubka
BBIAEJIMOT H36BITOYHOE KONMYECTBO OHOUHOTO MPOAYK-
T4 CBOEH XKU3HEAEATENBHOCTH, TAK HA3hIBAEMOTO LUK/IH-
ueckoro afenosunMoHogocdarta (RAM®), 3naunress-
Hasl 9aCTh KOTOPOrO BbIOPACHIBAETCS B OKPYXAMIIYIO
cpeny. Kounuenrpauus tAM® BO6IH3H K1ETOK IPUOKa
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HANPAMYIO CBsi3aHa C MEpCHeKTHROM ronoma. [lpukpen-
JACh K COOTBETCTBYIOWMM PEUCATOPAM KJIETOK I'DHO-
Ka, morekyasr tAM® noparoT uM curHan cobuparTscs
BMecTe. B urore xeTku o6pasyior nogobue 601Lmoro
MHOUOKJIETOUHOIO «CIM3MAKA».

Taxoe ciusnskononobHoe COOGIMECTBO BO3HMKAET
Ha PeNpOAYKTHBHOH CTaivH CyLIECTBOBaHUs rpubka. Bo
BpEMs1 «TOJIONHOFO» NIEPHOJIA CTAPEIOIHE KIIETKH AE/AT-
cs apyr ¢ apyrom csoumu JIHK u poxxgaror crenyrowee
noxoneHue KieTok. HoBopoxaeHHble OfHOKIETOYHbIE
TPUOKH OCTAIOTCA B BHJE HEAKTUBHAIX CMIOP O TeX NOP,
MOKa B MX OKPYXXEHHH He NMOSBHTCA HOCTATOYHO MHTA-
TE/NBHBIX BEILIECTB — MOJIEKYJIbI [IOCAEAHNX CIIYXXAT UM
CUTHAJIOM JUisi IPEPBIBaHMA «CTIAYKU» M Haga/la HOBOTO
JKH3HEHHOTO IUKJIA.

CMBIC/ BCErO CKa3aHHOrO B TOM, 4TO, OGMEHHBAACh
nudopManueii 06 OKPYXaIoUIEH Cpele 1 KOOPAUHHDPYS
OpH MOMOUH CUTHAJNLHbIX MOEKY/ CBOE MOBEJCHHE,
OJHOKJICTOYHBIC OPTAHH3MBI B [IOTHOM CMBICJIE 3TOTO
coBa 06pasyioT coobmectBa. Liuknudeckuii afeHo3uH-
MOHO(OCHAT — OarH U3 HePBbIX B HCTOPHU 3BOMIOLHH
CEKPETHPYEMBIX PETyNATOPHBIX CHTHAJIOB, YNPaBIIO-
(HX KJIETOYHBIM mnoBefeHneM. (OCHOBHbIE CHIHAJIBHEIE
MOJIEKYJIBI, HMEIOUHECs B OPraHU3Me YesloBeKa (FOpMO-
Hbl, HEUPOMENTHAbI, IIATOKHHBI, (PAKTOPBI POCTa), KOTO-
phle, KaK JI0 HeJaBHUX NOP CYNTATH yYEHbIE, XapAKTEPHBI
TONBKO JIISI CJIOXKHBIX MHOTOKJIETOYHBIX (OPM KU3HM,
TAK)KE MCTIONB30BAMNCH YK€ NPHMHTHBHBIMH OJHOKIIE-
TOYHBIMH OPTraHM3MaMH Ha PAHHUX 3TAIaX BOIOLHH.

B npomnecce 3BOMONMM KOMAYECTBO WHTETPANBHBIX
GeNKOB — PeLenToOpoB B KJIETOYHOM MeMOpaHe BO3pac-
Tajl0 0 OUPEJENEHHOr0O Npeaeia. 3aTeM A GobIen
«MH(POPMUPOBAHHOCTH» U, COOTBETCTBEHHO, Pa/IH BbUKH-
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BAHHA KJICTKM HAYANM COOUPATBCA BMECTE — CHA4Yalla B
NPOCThIe KONOHKH, 4 3dTEM H B BLICOKROOPTaHH3OBAHHEIE
MHOTOKJIETOYHBIE COOBMIECTBA, B KOTOPLIX, KaK Mbl yXe
rOROpHAM Bhillle, Gu3nONIOrMYecKUE PYHKUMH JeNcTH-
PYIOTCA CAELHMaNU3HPOBAHHBIM TKAHAM W OpraHam, a
o6paborka MHGOpMALIHH, MOCTABIAEMON KIETOYHRIMU
MeMOpaHaMM, OCymIeCTBIAETCH HEPBHOH W MMMYHBOM
CUCTEMaMH.

O6beAMHUTECA B 9TH BEICOKOOPTaHU3OBAHHBIE MHO-
TOKJIETOYHBIE COOOUIECTBA — Mbl Ha3bIBaeM HMX PacTeHH-
SIMY ¥ )KHBOTHBIMH — OTAEpHBIE KJIETKY COWIH A cebs
BBICOJHBIM TOAbKO 700 MIH. jieT Ha3a/, CPABHHTENBHO
HeJJaBHO B MacmITabax BPEMEHM CYILECTBOBAHMSA JXU3HH
Ha HameH 1wiatete. Takue cOOOWIECTBA, JIs1 TOrQ ITOGHI
KOOPJMHHUPOBATL CBOM (byHKUHMM H BeCTH cebs Kak ejiu-
Haa )OpPMA XH3HH, HCTIONBL3YIOT TE K€ CAMBIE CUTHAb-
HBIe MOJIEKYJIbI, YTO M CBOGOAHOXHUBYIIME OT/E/IhHBIE
KNETKI.

CBOBOIHOXXMBYIIIHE KJIETKM CAMOCTOSITENILHO Y/IAB/H-
BAIOT CUTHAJIBI OKPYIXKAIOIEH CPEIbI H CAMU KOPPEKTUPY-
IOT CBOE [TOBEIEHHE.

B MHOrokneTo4HnIx cOOOLIECTBAX BCE UX YNCHBI
PYKOBOACTBYIOTCS HEKHM OOIUMM ILTAHOM JEHCTBHH, U
HH O/J{HA KJIETKA HE MOJXXET JeCTBOBATh HE3aBHCHMO, IO
COBGCTBECHHOMY pa3yMEHHIO.

Y IpUMUTHBHBIX, THIIEHHBIX CIIENHANM3UPOBAHHON
HEPBHOU CHUCTEMhI MHOTOKJICTOYHBIX OPTaHU3MORB POJlb
IEMEHTAPHOTO «CO3HAHMA» , KOOPJUHUPYIOILETO MOBeE-
JieHMe KIIETOK, UI'PaeT NOTOK CHIHAJILHBIX MOJEKY/ BHY-
TpH coobIuecTBa.

Y BBICOKOOPraHHM30BAHHBIX MHOTOKJICTOYHBIX Opra-
HU3MOB, KJICTKH KOTOprX MOTYyT «BAOETh» CBOE€ HENO-
CPEJICTBEHHOE OKPYXXEHHE, HO 329aCTYIO HIYETO He 3HAIOT
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O TOM, 9TO NPOHCXOMT BAAJIM, B OCOGEHHOCTH BO BHEIN-
Hel cpeje, (PyHKIHM YTIPABICHIA CJIOXKHBIM IIOBEAEHHEM
KJIETOYHOTO COOOIIECTBA KK LIEJIOro AEIETHPOBAHbI LEH-
TpaNv30BaHHOM cHcTeMe 06paboTku undopmauuu. [da u
MOT7IO J1 ObITh MHAaye? CRaxuTe, CIOCOGHBI JIN KIETKH
BallIeH TIEYEHW OCMBICJICHHO oTpeampoaaTb HAa TIOARINE-
HHUE PANOM C BaMU YIHYHOTO rpadurens?

WnbiMy cioBaMi, 110 Mepe YCJI0KHEHHS! )KHUBBIX Opra-
HU3MOB (DYHKUMU OTC/IEXHBAHNA ¥ OPraHU3aliM MOTO-
Ka CUFHAJNBHBIX MOJIEKY/, YUPAaBMIAIOWEro KJIETOYHBIM
NoBEJIEHNeEM, epebupany Ha cedd crieliaIM3HPOBaHHbIE
kneTku. M3 smx knerok chopmrapoBamce pactpeneneH-
Hast HEPBHAA CETh M LHEHTPATbABIH 06paboTunk uHdop-
MaIui — MO3T, KOTOPBIA H YIIPARIACT OBEACHHEM BCEI'O
opraHu3Ma. DTO OYeHb BaKHBIH MOMEHT, KOTOPBIH BAM
CIeqlyeT TIPUHATL BO BHHMaHMAE MPEXKAE, YeM BbI PEIlk-
Te OOBHHHATL B BAHX npoﬁncr.aax CO 3JOPOBLEM KUIETKU
CBOMX TKaHe#i W OpraHos.

OMoLy: BOCIPUSITHE A3bIKa KJIETOK

Pa:um'me MO3ra BBICOKOOPI AHMU30BAHHLIX MHOTOKJIETOY-
HbIX OPI‘AHH:{MOB IIpHBENO K NOABJICHUIO YHHKAJIBHOTO
MEXaHU3MA PEO6PA3OBAHUA XHMUIECKUX KOMMYHUKA-
LMOHHBIX CUI'HAJIOB B AOCTYITHbIC BCEM KIETKAM COOﬁLuC'
CTBa OILYIEHMsI, KOTOPbIE CO3HATENbHAS COCTARAXOUIAS
Hallero yMa BOCIIPUHMMACT Kak aMouuu. Peus uier o
TAaK Ha3bIBAEMON JumGHueckoi cucteme”. Ona He Tob-
KO pemCTpupyeT TIOTOK KOOpI[HHa[lKOHHbLX KJICTOYHbIX

*  Jlum6uyeckan cucteMa — QYBKUMOHANBHOE O6BEenuHeHME
CTPYKTYP MO3Ta, Y4aCTBYIOWIMX B OPrAHH3ANHM SMONHOHANbHO-
MOTHBAUHOHHOLO IOREACHMI.
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CUTHAUTOR, COCTABMIOLMX, €CTH MOXHO TAK BbIPASHTDLCS,
« AHTE1EKT» MHOTOKJIETOUHOTO OPraHU3Ma, HO ¥ TeHe-
pHPYET IMOIHU, MATEPUATBHBIM CYOCTPATOM KOTOPBIX
ABJIAIOTCSA KOHTPOJIUPYEMBIC HEPBHOM CUCTEMOH BBIGPO-
ChI PETYJTOPHBIX CUTHANOB,

B ro Bpems1, korja 51, n3ygas MexaHH3MbI pabOTHI Kle-
TOYHOTO «MO3ra», el K IOHUMAHMIO TOro, KaKk (pyHK-
ITHOHUPYET Hallle CO3HAHUE, MHE HABCTPEUY — OT yes1o-
BEYECKOrO MO3ra K «MO3ry» KieTKd gBuranach Kewguc
Ilept. B cBoeti kuure «Monexyam smoituii» [Pert 1997]
OHA pacCKa3hiBaeT O TOM, KaK eH, ¢ TTOMOIIBIO AOCTa-
TOYHO TOHKUX 3KCMEPUMEHTOB, YAAJIOCH 110KAa3aTh, YTO
«CO3HAHHE» HE COCPENOTOMEHO B I'OJNIOBE YE/A0BEKA, a
pacrnpesiesieHo, 61aroaaps CHrHATBHBIM MOJIEKYIaM, 1O
BceMy ero Temy. He Menee Baxeu u Apyroi BoBog [Tepr:
«MOJICKYJIbl SMOUUI» CUHTE3UPYIOTCS He TOJILKO BCIIE-
CTBUE PEaKUWH OpraHM3Ma Ha HHGMDOPMANVIO, TONyYeH-
HYIO 3 OKPYXAIOUEH CPeibl, HO U B Pe3y/Iblare aK1uB-
HOCTH CO3HAHUA. DTO 3HAYUT, UTO BJIMSIHAE CO3HAHUA Ha
OpTaHWU3M MOXET BECTH KaK K (uzugecKoMy BBI3TOPOB-
JIEHUIO, TaK ¥ K TeAeCHBIM 3a00JicBaHUAM — 5 HAMEpPeBa-
10Cb 60J1ee TIOAPOOHO TTOTOROPHUTH 06 3TOM B miaBax VI
n VII. «Monekynp! smotmii» — y4pe3BbIMaiHO O3HABA-
TelAbHAasl KHUTA, B KOTOPOI [IPEKPACHO OIMCaH Mpolecc
Hay4yHOro orTkpbiTHs. OHa TakKe TIPOJMBAET CBET Ha
HEKOTOPBIE TIPUYHHBI OXKECTOUEHHBIX AUCKYCCHH, IPO-
BOLIUPYEMBIX TTOINIITKAMHU NpPeICTaBUTh HOBBIE UJIEU B
KPYyrax OQUUHaNBHOH HAYKH — YBbl, 3Ta TeMa XOpOUIOo
3HAKOMa H MHe!

Jlumbuueckas cucrema, cnocoOHAsi BOCIIPUHUMATD H
KOOPAUHUPOBATH MTOTOK PETYIHUPYIOLINX 110BCACHHE K€~
TOYHOrO COOBUIECTBA CUTHANOB, A2/l MHOTOKJIETOUHRBIM
OPraHn3MaM BCJAMYAHIIHE 3BOTIOTHOHHbIE NPEUMYILLE-
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crea, Bosbian 3¢ ek TUBHOCTh BHYTPEHHEH CUTHATBHOW
cHucTeMbl OOYCAOBUNA YBeIHYeHHE oObeMa mo3ra. Kax
CJICACTBHE, CYUIECTBEHHO YBEJIHUYHIACDH IO/ CrICHUA/IMA-
3UPOBAHHBIX KJIETOK, OTBETCTBEHHBIX 33 pearnpoBaHHe
HA WIHPOKUH CNCKTP CHIHANOB BHEIIHe# cpeapl. Bospoc-
Ias MOINb MO3Ta MO3BOJIIA MHOTOKJIETOMHBIM OPTraHu3-
MaM OOBEAMHATb [POCTEHITHE CEHCOPHbBIE OIIyHIEHHUA B
LETOCTHBIE 00pa3bl — CKaxeM, PAClo3HaBaTh KPACHbIM,
KPYTIbil, apOMaTHBIA 1 CIa KU 0OBEKT Kak A6I0KO.

BosHukuine B X0e 3BOMOLMA OCHOBOMOJIATAIOLHE
MaTTepHb! IOREACHUA NEPEIAIOTCS IOTOMKAM B BRJIE TEHe-
THYECKH 0BYCIOBIEHHBIX MHCTUHKTOR, MHOTrOK/IETOUHBIE
OpraHu3Mbl, 061aa0mMe 6OALIIHM MO3TOM, Gi1aroaaps
BO3POCIIEMY KOJHYECTBY HEPBHBIX KJIETOK ITOJYYMIIN
BO3MOXXHOCTb HE TOJIBKO JeICTBOBATh HHCTHHKTUBHO, HO
U YUHTBECA HA COOCTBEHHOM JKU3IHEHHOM OIIBITE.

OcBoUTD HOBBIH CITOCOG MOBeAEHUA — 3HATUT MPHOD-
pecTH onpelieNeHHbIH yCIOBHbIH pedrekc. Bosbmem ans
npumMepa onbITel [ 1aBiioBa ¢ cobakamu. CHayana [apnos
usBelan cobak o Hayase KOPMEKKH 3BOHOM KOJIOKOJb-
YHKA, a IOTOM IO3BOHIWI B KOMOKOJBUMK, HO IHILY UM
He pain. M ato xe? Cobaxu 6buUmy 3anporpaMMHpPOBAHDI
Ha TO, YTO 3BOHOK O3HA4aeT KOPMEXKY, H HOTOMY Y HHX
6e3 BCAKOH TIMINHM HaYUHa/Ia PeIEKTOPHO BbIAEAATHCA
cmoHa. B maHHOM ciTyyae Mbl UMeeM Jelio ¢ TPHOGpeTeH-
HBbIM 6eCCO3HaTeNbHBIM PedIEKTOPHBIM MTOBECHUAEM,

PedextopHOe MoBeneHHE MOKET GBITb ¥ COBCEM TPO-
CTBIM — BpOJe KONEHHOTO peduieRca npH yJape Mono-
TOYKOM, M BEeChbMa CJIOXKHBIM — JOCTATOYHO BCTIOMHHTH
BOJMTESS, BCYIIETrO aBTOMOGUIb [10 OXUBIEHHOU Tpac-
CE CO CKOPOCTBIO CTO KMIOMETPOB B YacC, IPUTOM 4TO €ro
YM 3aHST PasroBOPOM C CHASILUM PSiIOM MaCCaKUPOM.
[1pu Beeti cBOCH CROXHOCTH, TAKOC NOBEAEHUE He TPEDy-
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eT MpIlIUIEHHS — B1aro4aps MEXaHU3MY YCJIOBHOTO ped-
JIeKca HEPBHBIE MYTH, COSAUHAIONIUE CTUMYJIBI M pEaKLIAH,
NPEBPALIAIOTCA B SKECTKO 3aJIaHHYIO CTPYKTYpY, obecrie-
4YMBaIONLYI0 6€301MHO0YHOE TOBTOPEHHE 3ayHEHHDIX AeH-
cTBHH. MBI Ha3bIBaeM 3TO «IIpHBbIYKAMID» . MO3S XMBOT-
HBIX, CTOAIMX HA 60/iee HH3KOM CTYMEHH Pa3BHTUS, YeM
9eNOBEK, MNOANCPIKHBAET MCKIIOYHTENIBHO NPUBBIYHEIE,
pednexktopubie peakuun. Cobaku IlaBnosa Brgensu
cmony pedsiekTopHO, a He HaMepeHHO. PednexTopHsl
IO CBOEH IPHPOJIE U JEUCTEHSA YeIOBEYECCKOTO MOACO3HA-
HUST; OHM HE OQYMHEHBI PA3YMHBIM COOOPAKEHUAM. D14
YaCTh HAMIero ymMa obycnoBieHa aKTUBHOCTBIO TEX MO3-
TOBBIX CTPYKTYP, KOTOpPbIE FOCNIOACTBYIOT Y KHBOTHBIX,
He TIPHLIEIUX B OPOIECCE CBOErO Pa3BUTHA K CAMOCO-
3HAHMIO.

Y genosexa M pAgA APYTHX BBICIIUX MIEKOMUTAIOMMAX
B OPOLECCe 3BOIIOIMM Pa3BWIACh CNELHANTU3UPOBIHHAA
0067acTb MO3ra, CBA3aHHAA € MBINUIEHHEM, TUTAHHPOBA-
HHEM W NPMHSATHEM PEILEeHHH, — TaK Ha3blBaeMas npes-
NOOHAs KOpa. DTa YacCTh HAWErO HEepeJHEro Mo3ra, Cyas
IO BCEMY, SIBJLAETCSl MECTOM JOKAJTH3ALIHA CO3HATEIBHOH
KOMNOHEHTH yMa, CHOCOBHOH K caMopedaekcuu —
HAOJIOAEHUIO 32 COOCTBEHHDLIM [OBEACHUEM M SMOLIUAMH.
Kpome Toro, cozHarenbnasi KOMIIOHEHTA HMEET JOCTYI K
GOJBILCH YacTH AAHHBIX, XPAHSAIMXCS B HALIEH JIONTO-
BPEMEHHON 11AMATH, HTO MO3BOJACT HaM CTPOUTE II/IaHbI
HAa OCHOBaHHH CBOETO NPOILIOrO JXU3HEHHOTO OIbITA,

Baaropapst camopednexcus co3naTenbHas KOMNO-
HEHT2 YMa MOKET OTCAeUTb pedIeKTOPHOE 3alpo-
TPAaMMHPOBaHHOE TIOBEACHUE, OUCHHUTb €ro U U3MEHWTH
nporpammy. Ml MOkeM BbIGHPATh, Kak pearupoBaTh Ha
CHUTHAJIbI HALIEr0 OKPYXKCHHA H PEarupoBaTh JIM Ha HUX
Bo06IIIE. DTO OCHOBA CBOGOALI BOJIH.
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BuMecte ¢ TeM cocoBHOCTh K caMopedIeKCHu, ITO3BO-
RAOWAA HAM CO3HATEABHO HU3MEHNTH MATTEPHBI MOBE-
JICHHS, 3aJI0KEHHble B HAllleM NOJACO3HAHHH, ITOPOH
3aBOJIUT HAC B OCOOOro pofia AoByIIKy. B orauume or
GOJIBIIHHCTBA JPYIHX JKHBBIX OPraHH3MOB, KOTOPBIM
NPUXOAMTCS PearupoBaTh Ha CUTHAIBI OKPY>Karomen
CpeaB! HEfTOCPEJCTBEHHO, Mbl MOKEM TIPHOOPETATh OIO-
CPEOBaHHBIA ONBIT — uepe3 yuurened. Bor 1yT-TO M
BO3HHKAET NMpobsieMa: 4TO, eCid NPeACTaBIeHUA HALIUX
yuuTeNneH, 3aMevaTcHHbIE Y HAC B MO3ry B pe3yjbrarte
o6yueHusi, MATKO [OBOPS, He TouHbl? B 3TOM Cityyae Mbt
Ha4YHHAEM PYKOBOACTBOBATHCH JIOXKHBIMH IPOrpaMma-
mu. HesoBeueckoe MOJCO3HAHUE — JMHEWHAs CUCTEMa,
aBTOMATHYEeCKH BOCMPOM3BOALUAS PEaKIHIO B OTBET Ha
pasjipakeHHe; B 3TOW YacTU «MaMIHHBI> HET «IPH3pa-
Ka», KOTOPBIK MOT 6bI MTOPa3MbICTIUTh Hall NOCAERCTBHA-
MH COBEpIIaeMbIX HAMH peiieKTOpHBIX aencTBai. Kax
CJIEACTBUE, HANIM TIOCTYTIKY B TEX HJIM WHBIX CHTYALAAX
9aCTO OCTaBJIAIOT JKEAATh JIYHIlero.

Ecru 611 51 B kavecTBe GecnaTHOrO MPHIOXKEHHS K
3TOM T7IaB€ NPUCOBOKYNKJ BBINON3AIOMYIO CO CTPAHMY,
KHHTH 3M€I0, BhI, BEPOATHO, TyT 3Xe GPOCHIHCh OB BOH
13 KOMHATBI WM K¢ OTOPOCUIIM KHUTY noaaibme. Beap
TOT, KTO BIEPBBIE «IMO3HAKOMHAJI» BAC CO 3MECH Elle B
JETCTBE, HAZ0 AYyMaTb, HOCTApPajCs MPENOAATh BAIUEMY
BIICYATIUTEILHOMY YMY «BaXKHbIHA» XH3HEHHBIH YPOK:
«3mes1 — 3TO 6s1-a-aka!» Bac 3anporpammuposany, 94To
3Mest ONACHA, W MOTOMY NpPH €€ IIOSBIeHAN Bbl Oy/e-
Te pediekropHO (6eCCO3HATENBHO) NEMOHCTPUPOBATH
3AMUTHYIO PEAKLMIO.

Ho uto 6yzer, eci B TOl e CHTyauun OKakeTCa rep-
neronor? bes comuenus, on npuser ot Hee B Bocropr. Hy
NaJHO, OH TIPUJET B BOCTOPT, KAK TOJBKO IOHMMET, YTO
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npuiaraioanca kK kuure ames 6esoouaHa. I'epneronor
BO3bMET 3MEIO B PYKU U CTAHET yB/IeYeHHO HAOIIOAATD 33
ee noBeaenneM. C ero Touku 3peHus, Bama pediexrop-
Has 3aMHUTHAS PEAKUUA HPPALHOHAILHA — BEAb AATIEKO
He Bce 3MeH onacHbl. OHA H Ta Ke 3MEs, OAUH ¥ TOT Xe
CHTHAJ-Pa3fpakuTe/b — M KaKWe pa3Hble peaKiuu!

Ham pednexTopHbIUi OTKIHK HA BHEmHME pa3fgpa-
KATEAH 3aBUCHT OT BIEYATIEHHIA, KOTOPblE OHH Ha Hac
Apou3BoJAT. Brieuatnenus 06ycioBneHsl MOACO3HATE -
HBIMH NPOTPaMMAaMH U, KaK Mbl BUAEJH, MOTYT ObITh KaK
MCTHHREBIMH, TaK M JOXHbIMH. He Bce 3men anosaTer!
JpyriMu crioBaMu, RaMH yNIpaR/AIOT A2XKE HE BrieyaTie-
HUsA, 3 BEPOBAHUA.

Hamu ynpasnsior Beposauus!

BaymanTech, HacKONBKO BaskeH 9TOT BBIBOJ. OH
O3HAYACT, YTO Y HAC €CTb BO3MOXXHOCTb OL€HHBATH
MOCTYNAIOMIHE U3 OKPYXKAIOWEH CPe/ibl PA3APAKCHUSA H
CO3HAaTEJILHO U3MEHSITh CBOW peakuud Ha Hux. Hyxkuo
TOJIbKO 3aA€HCTBOBATb COGCTBEHHOE NMOACO3HaHne. Hu
reHbl, HH BOLIEIIIKEC B NPHBBIYKY NarybHble MOBEACH-
4EeCKHe NATTepPHBI He MMEIOT HaJl HAMW IIOJIHOH BJacTH!
51 cobuparocr moroBoputh 06 3TOM Gostee TOAPOGHO B
rnase VIL

Kaxk cosnanmne ympaBisieT TeJiOM

Orcrausaemsie muoit NpeCTaBNEHHA O TOM, KaK BEpO-
BaHUs YIPaBISIOT GMONOrHEH, OCHOBBIBAIOTCA HA MOMX
UCCIEAOBAHMAX KIOHMPOBAHHBIX 3H/IOTEIHAIBHbBIX Kile-
TOK, BBICTWIAIOMHUX M3HYTPU KPOBEHOCHBIE COCYADL.
OHAOTEMaNBHBIE KIETKH, KOTOPhIE 51 BBIPALIMBAJI, NIPU-
CTaJIBHO CJICIAIY 32 OKPYXXAIOMMM HX MUPOM ¥ MEHsA-

156



Buonorus u Bepa

QM CBOE NOBeACHHE B 3aBUCHMOCTH OT WH(OpMaIlHy,
noJydaemon uMy HaeHe. Korja s BBOIMI B NOAJEPXKH-
BAIOINYIO CYIeCTBOBaHUE KJIETOK CPeAy NMHTATeNbHOE
BEMECTRO, OHHU TAHYIMUCh K HEMY — MOXKHO CKa3ath,
JIEMOHCTPUPOBAJIN KJICTOYHBIN SKBHBANIEHT NPOTSHYTHIX
pyk. Korza xe g BBOAWI Tyla TOKCHYECKHE BEMIECTBA,
KJIETKH YCTPEMJ/BITUCh NIPOYb, KaK OyATO nbITasick ybe-
XaTb OT sJia.

[IpeameromM Moux mccnefoBaHuH O6bLIM MeMOpaH-
Hble BEHTHIH, OOYC/IOBIMBAIOILIME NIEPEXO) OT OJHOrO
naTTepHa ITOBEJEHUA KJIETOK K JPYrOMy, — B IIEPBYIO
ouepenb, 6eKOBbIE PENENTOPHL, pearupyoIye Ha rucra-
MHH. S 06GHapyXwW1, 9TO CymiecTByeT ABe pasHOBUAHOCTH
BEHTWICH, pearupyoliix Aa OAMH U TOT XKe THCTAMHH-
#eri curdan, — H1 u H2. Byayun akTBHpOBaHHBLIMH,
FUCTAMHHHBIE penerrrops Tiia H1 Brno4aioT 3a1uTHy 10
peaxumio — THII NOBEEeHUs!, AEMOHCTPHPYEMbBIH KJIeTKa-
MM B cpefie, cofepikaleit Tokcunbl. to Xe g0 BeHTHNIEH
¢ penerrropamu tdna H2, onu B oTBeT Ha NPHUCYTCTBUE
THCTAMHHA BKJTIOYAIOT PEAKIHIO POCTa — aHAJIOTHHHOE
HOBEIEHHE KJIETKH AEMOHCTPUPYIOT B IPUCYTCTBHH IIUTa-
TENBHBIX BELIECTB.

Beosien, 3a 3THM 51 OGHAPYKHIL, UTO B KJICTOUHOH MEM-
6paHe ecTb JiBe Pa3sHOBUZHOCTH BEHTWIEH W AJIA TAKOTO
CWrHaja — OTKJIMKA Ha TAKYO ONACHOCTb, KAK aJpeHa-
JNH, — aJPEHAIMHO-YYBCTBUTEbHbIE anbda- u Gera-
pELeNnTOpbl. DT PEUENTOPH BKIKOYAIOT TOYHO TAKHE
K€ KJETOYHBIC peaKLuy, YTO W B CAy4ae FMCTaMHUHA:
anba-pelenTopsl B IPUCYTCTBUM aJpeHAIAHA BKIIIOYA-
10T 3ALIMTHYIO PeaKiHio, a 6eTa-penenTopsl — peakuHi
pocrta [Lipton, et al, 1992].

CaMoe uHTepeCHOE HaYaIOCh, KOTAA 5 BBEJ B KAETOY-
HYIO KYJbTYPY M TUCTAMMH | aIPEHATMH OJJHOBPEMEHHO.
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AZlpeHanHHOBBIN CUTHAJ, BHIPaGAThIBACMbIHA LIEHTPAb-
HOW HEPBHOH CHCTEMOM, B OYKBaJIbLHOM CMbIC/IE MOIaBHI
NIOKATbHBIE MHCTAMUHHbIE cUrHansl. [IpeacTaspTe, 4TO BB
pa6otaeTe B 6aHKe. Bam HermocpeaCTBEHHDINH HAYanbHUK
AaeT BaM HEKOe yKa3aHue. 3aTeM Ha CLIEHE MOAB/LIETCH
npescenaTesb NparieHNA 6aHKa ¥ BEJAMT BaM IIOCTYNaTh
B TO4YHOCTU Ha060poT. [ToHATHO, YTO, €cin BaM Jopora
paboTa, Bbl, 6€3yCIOBHO, CllenaeTe TaK, Kak CKa3anm npef-
ceparens npaieHus 6aHka. AHaNOTHYHAA HEpPapXHA
3aJI0)XeHA ¥ B Hawien (PU3HOJIOrHH — KJIETKM TOAUHHS-
FOTCA PACTIOPAKEHHUAM BHILECTOAINEH HEPBHOM CHCTEMBI
JaXe TOrja, KOTAA 3TH PaCHOPSKEHUS NPOTHBOpEYaT
MECTHBIM CHTHAJIAM.

PesyibpTaThl 3KCepUMeHTa NpPUBEAH MEHA B BOC-
topr. Ha ypoBHe xieTku cozHanue (BbIpaXkaollee ceds
NOCPEACTBOM MOCBUIACMBIX HEPBHOW CHCTEMOM aJipeHa-
JMHOBBIX CUTHAJOB) GepeT BepX HaA TeAOM (JIOKaNbHbI-
MU THCTaMHHHBIMM CMTHAJTaMH)! 51 XOTen HanucaTth 06
3TOM B CTarbe B HAYYHOM XYpHaJie, HO MHE NOMEUIaNn
MoH coaBTopbl. Hro-0?!! BiauMooTHOmEHHA CO3HAHNA
M Tejla B CTaThe, MOCBAILEHHOH IIHTOOTHYECKUM 5KC-
nepuMeHTaM? OT OJHOU MBICJIH O CTOJb JAJIEKO HAY-
JIMX BBIBOAAX MX YYTb He XBaTHA yAap. 1aK yTo s orpa-
HUYHACH TYMAHHOH PEILIMKOH B TOM CMbIC/E, YTO MBI
MOHHAMAEeM BCIO BAXXHOCTh HAIMX WUCCAEJOBAHUN — HE
paciungpoBbiBast, B Y€M MMEHHO 3Ta BaXKHOCTb COCTO-
UT. YBBI, GMONOrK-y4YeHble B CBOEM GOJILINLMHCTBE —
HbIOTOHHAHUBI-TPAAMINOHAMCTEL. 110 X Brievat/icHn-
sIM, CO3HaHHe eCTh HEKasl HeJIOKAJIM30BAaBHAs SHEPIis,
KOTOpasg HE MMeeT OTHOLICHUS K MaTepHaIMCTHYECKOH
Ouonorun. UM HeBgoMmek, 9TO TaKHe BlieYaTNEHUs] — He
uTO HHOE, KaK BepOBaHHSA, OGHAPY>KHBIUME CBOIO F0J-
HENIIYIO HECOCTOATENBHOCTh B KBAHTOBOM MHpe!
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[Inane6o: 3¢pPexT Bephl

O TOM, 4TO CO3HaHWE CIIOCOOHO OKa3bIBATH BjiUS-
HHE Ha TeNo, XOTA 6bl B OOIMUX yepTax CJIbIIANA BCE
CTy eHTbI-MeJHKU. VIM PaccKa3bIBaIOT, YTO MOXKHO YIIy4-
IWHTH COCTOSiHUE GOJILHOTO C NMOMOMBIO TaOJIETKH, He
COAepIKallel HUYero, KpoMe, CKaXeM, caxapa, ecliM OH
noeepuT (6€30CHOBATENBHO), YTO €My AAJIH JIEKAPCTBO.
B MeguiuHe 3T0T PeHOMEH Ha3BIBAETCA 3PPEKTOM ILIa-
ue6o. Moit gpyr Po6 Yunesmc, pazpaboTaBimii sHepro-
ncuxonorndeckyio cucremy ucuenenus PSYCH-K, cuu-
Taer, 4To 3¢dexT Nnane6o NpaBmWILAO GbUTO OB HA3MI-
BaTh 3¢pdexToM BreyatiaeHwa. JIuaHo s mpennoynTao
Ha3bIBaTh ero 3¢ deKToM Bephl.

S npupaio 3ddexry Bepbl OrpOMHOE 3HAYEHHE, — MO
MOEMy MHEHUIO, OH TIPEJICTAB/INET COG0H BEJTHKOJICTTHBIN
LIpUMEP JERCTBEHHOCTH JIe4eGHBIX CPEACTB, OCHOBAHHBIX
Ha CBSI3M cO3HaHUA U Tena. OfHAKO ODHIMANBHAT M-
nuHa obbsAcHseT «Boobpaxkaemblil» addekT wraue6o s
AyJuIeM clIyvae MOBbIICHHOH BHYIIAEMOCTBIO NALMCH-
TOB, a B XyAwmeM — XyapHHuecTBoM. Ha meaunpnckux
¢dakynpTeTax O HEM YIIOMHHAIOT Pa3Be 9TO BCKOJIB3b.
Oro Benuyammasn omubka. [lo MoeMy ybexaenio,
Bpauu JO/DKHBI JIEYUTb GONBHBIX He TOJTbKO TabneTKaMu
u ckanbneiem. VIM HaplexXuT HayduThCs pacrno3HaBaTh
CKPBITHIE B YEJIOBEKE CHJIBI M OTKA3ATBCA OT YOEKIeHUH,
YTO OH HE CrOCOGEH BBI3AOPOBETL 63 BMEINATENLCTBA
M3BHE,

IddexTy nnauebo nopa craTs OGHEKTOM MONHOLEH-
HBIX, XOPOUIO (PUHAHCHPYEMBIX Hay4YHbIX UCCAENOBaHUHA,
Ecnu y4yeHbIm yaacrcs HaWTH cocod ero yCuiuTh, OHM
CMOIYT BOOPYXHTDb Bpadel 3()(peKTHBHBIM U JIMLIEHHbIM
NOGOYHBIX BIUSHHHA OGMOIHEPreTHYECKHM CPEACTBOM
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neyenns onesner. Lienmren-6Wo3HEPreTHKH yTBEPXK-
JAI0T, YTO TAKHE CPEACTBA MM Y>K€ U3BECTHHI, HO A yJe-
HBIH W IOTOMY CUMTAIO, YTO YyeM GosbaIe Mbl 6yAeM 3HATh
06 shdexre nane6o, TeM MyHIe CMOKEM HCMONB3OBATH
€ro B KUIMHMHECKOM NPaKTHKE.

S y6expeH, NpuuMHa NPEHeOPEKUTEILHOIO OTHO-
weHus opUIHATBHON MEUITMHEL K (PAKTOPY CO3HAHUA
KPOCTCSt HE TONBKO B JOTMATHYCCKOM MBIIUIEHAN Bpa-
yeil, HO H B COOBPaXXEHUIX (PUHAKCOBOIO XapaxTepa.
Eciu ot TenecHbIX HEYTOB MOXKHO H3JICUMBATHCS CHITOH
COOCTBEHHOM MbIC/TH, 3a4€M TOTZA WITH K Bpavy, H IJIaB-
HOe — 3a4eM MOKYyaTh JekapcrBa?! He Tak gaBro 1 K
CBOEMY Iy HOKOMY OFOPHEHHMIO y3HAM, UTO (papMaLieBTH-
YecKHe KOMIIAHAYU HE JONYCKAIOT K KIMHHYECKHM HCIIbl-
TaHUAM JIEKAPCTB JIojeH, BOCIPUMMYHBBIX K TabueTKaM-
mycrsiikaM. [Ipou3BogHTESIM MEJHKAMEHTOB He JacT
MOKOS TOT (AKT, YTO «NOJJIENIBHBIE» TU1anebo-JIeKapcrBa
B Ipoliecce MCMbITaHWH OGHAPYKHBAIOT HE MEHBIUYIO
3 PEKTUBHOCTD, YEM UX «HACTOSAUHE» XMMHUYECKHE aHa-
noru [Greenberg 2003].

Ilpencrasureny (papMaleBTHYECKOH HPOMBIILIIEH-
HOCTH YTBEPXJIAIOT, YTO OHM U HE AYMAJOT MPOTAJIKH-
BATh TAKMM OOPa30M Ha PLIHOK ApsAHHbIE NekapcTBa. Ho
COBEPUIEHHO ACHO: 3 HEKTUBHOCTD fU1ae60 MpeACTaB-
JISICT IIPAMYIO yrpo3y ux 6u3Hecy. MoTHsh apManes-
THYECKHX KOMITAHHIA TIOHATHBI: €CM ITate60 He yJaeTcs
noGeauTh B YECTHOH 60pb6E, HYIKHO OTCTPaHUTh ETO OT
COpEBHOBaHUM!

To, yro Hamel MeguuuHe HeT Jena xo mianebo,
n0BONBHO 3a6aBHO. Beab MCTOPUKH roBOpAT: BCA €€
HCTOPMS — 3TO, B 3HAYMTENLHOH Mepe, HCTopHus Pdek-
T2 maue6o. Jonroe Bpems y Bpaueil nonpocty He GbUIO
JAPYTHX, «HAYYHBIX» CDEACTB NPOTHBOCTOAHHUSA DONE3HAM
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H [IOTOMY OHM ITyCKa/u 60JLHBIM KPOBb 4 06pabaThiBATH
paHbl MEHIIBAKOM, He TOBOPA YK€ O CTABIIEW NPHTYEH BO
S3BIIEX «IMAHANCE» — 3MEUHOM XHPE. N gro BH AyMa-
ere — Bce 310 paborano! JJaxe B HalDM JHH MHOTMM
6ONBLHBIM (IO CAMBIM CKPOMHBIM OIICHKaM — TPETH OT
obuero ux XOonA4erTsa) AOCTATOYHO YBHACTs AOKTOpPA
B 6enoM xanate. Torfa oHM BHI3JOPABIHBAIOT, YTO OBI
HM HH NPOTMUCHIBAH — TATEHTOBAHHOE JICKAPCTBO WIH
($anbIUBYIO MOACTAMICHHYIO [IATIOJIO.

BripoueM, B nocnenree BpeMs 3dbdexToM ILiane6o
HMHTEpeCyIoTCs BCE value u wyame. Buischsercs, aro 6e3
HEro He 00XOAMTCA NaxXe COBPEMEHHAST BLICOKOTEXHOJIO-
rrubas xupyprusi. O6 3TOM CBHAETENBCTBYIOT HCCIENO-
BaHus 3P QeKTUBHOCTH Onepauuil Ha KOJIEHHOM CyCTaBe,
IpPOBEAEHHBIE CTIEUMAIICTAMH U3 bellslopoBcKoR Meu-
uuHcKol mKonst B 2002 roxy [Moseley, et al, 2002].

PykoBoAuTENb 3THX KCCIELOBaHuM, AOKTOpP Bproc
Mo3smm, «3Han», 4TO €ro MauyeHTaM MOMOraloT. UMEHHO
ouepanuu. «JI106oMy XOpoLIEMYy XUPYpry H3BECTHO, YTO
B Xupyprux >¢ddexTa miane6o He GbiBaeT», — MHCaN OH.
Ho kakyio HMEHHO OnepauMIo CeAyeT CYMTATh HAWTYY-
meit? Kak v nomaraercss npu Cepbe3HOM HayYHOM 3KC-
nepumente, Mo3nu pasgenun onepupyeMbrx 60JIbHBIX
Ha rpynmsl. ]lanyeHTaM U3 NMeEpBOM PYNIBI OH UCCEKaN
OBPEX/IeHHbIH KONeHHbl# xpsm. [lanuentsr BTOpOM
IpYMIBl YIOCTOMIMCH YAAJEHHA TKAHEH, KOTOPbIe, KaK
CUMTANIOCh, BBI3BIBAIM BocniaieHue, (M To B ppyroe — u3
9HC/Ia CTAaHZAPTHBIX MCTOAOB JleYeHUs apTpuTa.) A BOT
G0/IBHBIM U3 TPETbeH, KOHTPONLHOH IPYNIIbl IPOU3BETH
«JIOKHBIE» onepany. Mosny nenan tpy cranaapTHBIX
HaJipe3a foj, MECTHbIM HaAPKO30M, OC/IE Yero BCEM CBOUM
NOBEICHNEM MMHTHPOBAJI OYDHYO HeATENBHOCTH —
OTAARAT KOMAHJIbI, ABUTA PYKAMU M JaXe BbIUIECKMBAN
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n3 6aHKH (PUIMOTOTHUECKHH PaCTBOpP, CO3JaBas 3BYK,
KOTOPBIM OOBYHO COMPOBOXAAETCS TMPOLEAYPa NMpO-
MBIBaHUA KOJeHA. Yepe3 COPOK MHHYT OH 3aKaHYMBAJ
«OMepauMo» W 3aIIMBAT HaJpe3sl. BeeM Tpem rpymnam
NMPOONEPHUPOBAHHBIX MANMEHTOB Ha3HAYWIA OJWH M TOT
Xe PeabMIMTAUMOHHBIH KOMIUTEKC (PHUIMIECKUX YIIPaX-
HEHUI.

PeaynbTaThl 3KCEPUMEHTa OKa3aJIUCh OMIEIIOMILAIO-
mumMH. CaMo co60MH, y NAIMEHTOB, IOABEPTHYTHIX HACTO-
ANUM ONEPALUAM, HACTYIHIO OKHAIEMOE YJIydINeHHE.
Ho rakoe ke yayuineHue HabGMOLAIOCs U B KOHTPOJIb-
HO¥ mnapebo-rpynne, NpHYeM HeHaMHOTO pexe. Kax-
apiit ron, B CHIA penator 650 000 onepaunii no mosoay
BOCIIAJIEHHST KOJIEHHOTO CyCTaBa, KaXZas U3 KOTOPbIX
obxomurcs npumepro B 000 gomnapos! M HeB3upas Ha
310 Mo3nu nocmen koHcTaTupoBsath: «[eno He B MoeM
MacCTepCcTBe XMpypra. I1onb3a XUpypriuyeckoro jeveHus
OCTEOAPTPHTA KOJIEHA 1IEAMKOM H TIOJHOCTbIO 06YCIIOB-
nera sddextom mraneso».

[Iporynusaonuxcst ¥ Arparoiux B 6acKeTd601 manu-
€HTOB U3 M1ane6o-rpynnel Mo3nu noroM MoKassiBanu
B TE/MIEMpOrpaMMax HOBOCTEH. OTH MIOAM JIETKO MpoJie-
NIBIBATIA TO, YEr0 OHU, II0 MX CJIOBAM, HE MOLTH JeNaTh
IO «JledeHMs». B TeweHue ABYX JIET UM He TOBOPWIH, YTO
UX [POONEPHPOBATH «NOHAPOWKY». OAMH U3 YJIEHOB
ato# wiaue6o-rpynmsl, Tum Ilepec, mo onepauun 6511
BBIHYX/ICH XOJMTh C TMATOYKOH, 4 CErOJHsA UTPAET CO
CBOWMH BHYKamu B GackeT6os. B unTepBbio Tenexanany
Discovery Health Channel on, Moxuno cka3sats, kopoTko
cthopMyIEpOBaJl OCHOBHYIO MJICIO MOEH KHUTH: «B arom
MHpe BO3MOXHO BCE — HYKHO TOJIBKO HAIIPABUTHL Ha
HETO CWITy CBOEro cosnaHws. S 3nai0, uTo uyenoseueckoe
CO3HaHHE CIIOCOBHO TBOPUTH YyAECa».
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Kak nokaawiBalor uccnefioBanus, miaue6o MoOXeT
OLITH BEChMa JICHCTBEHHBIM CPEACTBOM M IIPHU JI€YEHUH
JApyrux 3a6oneBaHMH — B YAaCTHOCTH, aCTMBI U 6ose3-
Hu [Mapxuncona. ITeuxnatp Yourep bpayn npegioxun
UCTONIb30BATh TIALE0O0-TabIeTKH B KauecTBE CPEACTBa
11epBOH MOMOIIY GONBHBIM, CTPajalONIMM OT JErkoH
1 yMmeperHo# aenpeccuu [Brown 1998]. On coobmian
NalUeHTaM, UTO TPUHUMAEMBIE UMM TabJIETKU He Cofiep-
KAT aKTHBHBIX HHFPEAMEHTOB, HO 3TO HUCKOJIBKO HE CHU-
xano 3¢ deKTUBHOCTH JiedeHHs!

Eme oxno cBHAeTenbcTBO 3¢Q(DEKTHBHOCTH IU1ale-
60 — poxnan [enapramenra 3apaBoOXPaHEHUA U COLU-
ansHoro o6ecneuenus CIIIA. Tam ckaszano, 9ro u3 uncna
MAIUEHTOB C TKENBIMA (HOPMAMU JIEIPECCHH YITydIIIe-
HHe HACTYIIIO Y ITO/JIOBMHBI NPUHUMABIIHX HACTOsALIHE
JIEKapCTBEHHEIE TpenapaThl ¥ y 32 % TpHHAMABILMX
mrane6o-Tabnerku [Horgan 1999). Ho gaxke 3ty Baevar-
nsomye 1MdpPbl, BEPOIATHO, He OTpaKaoT cuiy dddekra
mnane6o B nomHoM Mepe. Befb B X0/ie 3KCIIEPUMEHTOB
MHOIME UX YHACTHHUKH OTNPeIeNsid, 4TO UM AAI0T HACTO-
AU JIEKAPCTBEHHDIM Npenapar, No TeM NOOOYHBIM
adpdperTam, KOTOPHIX HET B Cydae npuema miaeto. Kax
TOJBKO OHU YOEXZAMMCh, YTO MPUHUMAIOT HACTOSIIEE
7eKapcTBO, — KAaK TOJBKO OHM HAaUMHAIH B 9TO BEPHTD,
NeHCTBHE IEKAPCTBA yCHIMBAJIOCH ellle H 3 deKTOM Iia-
nebo.

Ecmi BBI ippMeTe BO BHUMAaHHE TIPUBE/ICHHBIE BBILIE
APTYMEHTBHI, BAC HE YJUBHT IIKBAJ XPUTHKH, OOPYLMB-
MUHCA B MOCTeAHee BPEMS HAa WHAYCTPHUIO AHTHJE-
npeccauros (rogoBod obopoT 8,2 MipH. AOMIApOB).
B pemmreamedt B 2002 rogy B XypHajie AMepPMKaHCKON
TICUXOJIoruYeckon accoumanmu Prevention & Treatment
(«[Tpodmnaxkruka u jeyeHue») CraThe, 03arJaRICHHON
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«HoBbie nuntomu Kopons», npogeccop MCHXONOTHH
Konnextukyrcxoro ynuBepcurera Mpeuur Kupm goka-
3bIBAET, YTO BBIABJIEHHBIH B XOJ|€ KITHHHYECKHX HCIbITA-
Hui 3pdext anTHmEnpeccanToB Moxer Gorrb Ha 80 %
OTHeceHn Ha cuer mnanebo [Kirsch, et al, 2002]. Yrobm
I[IOJNYYUTh JaHHBIC KJIMHHYCCKHX HCHbITaHHﬁ aHTUgE-
npeccanroB, Kupmy 8 2001 roy npummiocs anesuin-
poBath kK 3akoHy o cBo6oge undopmanuu — Ynpas-
JIEHHE IO KOHTPOJIO Ka4eCTBa NMPOAYKTOB MMHTAHUA U
MeIMKaAMEHTOB HE JKeNano UX MPEefOCTaBIATh. 14K BOT,
COTJIACHO 3THM J4HHBIM, B (0JIee YeM MOJOBHHE CIy4aeB
HCIIBITAaHUH >(P(EKTHBHOCTD IIECTH CaMBIX PAcTpoCTpa-
HEHHBIX AHTH/EIPECCAHTOB OblIa He 60MbIICH, YeM Y
Tiane6o (caxapubix TabneToK). B uHTEpBBIO TEMEKAHATY
Discovery Health Channel Kupm ormernn: «Peakuuw Ha
HCMBITBIBAEMBIE [IpenapaThl ¥ Ha [U1aue60 pas/IMIaIiuch B
cpeaHeM He GONbLIE YeM Ha JIBa ITYHKTA 110 KIIMHMYECKOH
Kajie, AHANa3oH KoTopoh cocrasiaer ot S0 xo 60 nyH-
KTOB. OTO oueHb Hebonbluasa pasHuua. C KIMHAYEeCKOH
TOYKA 3peHUA OHA NPEeHEOPERHMO MaJIa»,

IMpureny eme opun MOGONLTHBI (aKT: BO Bpems
KIMHUYECKHX UCIBITAHUM noKazatend 3(h¢eKTHBHOCTH
AHTHJCIIPECCAHTOR MOCTENEHHO YIYYINAIKHCh. DTO HABO-
JWT Ha MBICITL O BCe ToM Xe addekre mwiane60, oTaacru
00y CIIOBIEHHBIM YMEJIbIM MAPKETHHIOM.

B uenom, yem 6osbme npecca, TeJleBHACHHUE H PeRIa-
Ma TPYGAT O YyAe aHTUIENPECCAHTOB, TeM ¢ eKTHBHEN
oHu crauossitca! BepoBanusa 3apasuasl! Mbl xuBeM B
MUpe, IJie JTIOAY BEPAT, YTO AHTHAEHPECCARTH! paboTa-
10T, — BOT OHHU ¥ paboTaIoT.

Jusaiinep untepnepoB n3 Kammudopuuu [Dxeiinnc
[lendenna, B 1997 roay npuHuMaBman yJacTie B HCIIbI-
TAHHM Tpernapata 3¢dgexcop, y3Has, 4TO €H JaBaau
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nnane6o, 6b11a OHICSIOM/ICHA HUUYTh HE MEHBIE YIIO-
myHagwerocs Bbime Tuma Iepeca. braropaps nnane6o-
TabneTkaM oHa U30aBMIACH OT MyJaBIIEH e¢ B TeUEHUE
TPHALIATH JieT Jenpeccud. KpoMe Toro, cKaHupoBaHue
MO3ra NOKa3alo, WTO y Hee 3HaYHTEIbHO YCHIUAAch
aKTHBHOCTH TIpeu106HOMH Kopbl {Leuchter, et al, 2002].
Taxue yaydmenns HUKOMM 06pa3soM Hesib3sl Ha3BaTh
BOOGpaXkaeMbIMH. BepoBanns OKa3pIRAIOT IpSIMOE BIKS-
Hue Ha opranu3M. lllendensy gaxe ucnbrreiBaia TomHO-
Ty ~— XapaKTepHsii no604HkH 3 ekt 3¢ dercopa. Dra
KEHIIUHA Besia cebfl TaK JKe, KaK H GOMBIMMHCTBO MaLy-
€HTOB, BBI3AOPOBEBIMX OT IUIaNEe6O, a 3aTeM Y3HABIIMX
o noamene. Ona OTKa3BIBaNACh BEPATH, YTO €H JaBa-
M «HEe HACTOAIIME» JICKAPCTBA, ¥ HACTAaUBAJIa HA TOM,
9TO6BI BpAUH NEPENIPOBEPIIN CBOM 3aTIHCH.

Honebo: cuiia HeraTMBHLIX YOEXK IEHUM

Kaxk 681 10 vu 661710, 06 addexre mrane6o ceroaus
3HAeT OOMBIIMHCTRO Bpayeit. OxHAKO Mano KTO M3 HIX
3aiyMbiBaeTcAd 060 BCeX €ro MeJUNMHCKHX ACMEKTaX.
Ecau nosuruBHOE BepoBaHHE CIIOCOOHO BBIBECTH U3
NIENPECCHH ¥ BLUICUHTb GOMIbHOE KOMEHO, TO HA YTO CIO-
co6HO BepoBanue HeraTusHoe? HeraTnsHsie camoBHye-
HHsA, CIIOCOOHEBIE HAHECTH 3LOPOBBIO yilep6, Ha3bIBAKOT
addexroM Hone6o.

B meanuune a¢ddekT HOue60 MOXKET GEITH CTOJb JKe
CWJIBHBIM, KaK M 3¢eKT Iwiame60, — UMENTE 3TO B BUIY
BCAKHH pa3, Korja Bbl NEpecTynaeTe Mopor kabusera
Bpaya. CnoBa, KOTOpbIe FOBOPHT Bpay, EF0 MaHepa I10Be-
JleHHA CIOCOOHB! YOUTh Y NMallMeHTa BCAKYIO HAAEKAY
Ha BBI3ZOPOBJIeHKE. BcnomunM runuoTH3epa Anpbepra
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Meiicora — OH MOBEPUIT, UTO UXTHO3 HEUIIEUUM, H 3TO
CBEJIO HA HET BCE €0 MONbITKH TOMOYbL CBOUM MaLieH-
TaM. TOYHO TaK ke, eyt HOALHOM MIPEATIOUTET TIOREPUTH
CIOBaM Bpadva: «Bam OCTanoch XUTh MOATOMa», Y HETO
BPSII /I OYAYT UIAHCH IPOXKUTh JOJBLIE.

A yxe ccputancs B 3T0¥ rnaBe Ha BLIMIEAMYIO B
2003 rony nporpammy Ttenekanana Discovery Health
Channel «ITnane6o: cosnanue MPOTHB MEJHUIUHBI».
Onna U3 caMbiX 3aXBaTHIBAIOIIUX TeM ITON Nporpam-
MBI — HCTOPHSA, paccKa3aHHas BpayoM W3 Homsunna
Kiudronom Mupgopom. B 1974 rogy y Mupopa 6bin
nanreHt CaM Jlonn, ynanusmmiics oT e Toprosey, oby-
BbIO, CTPaJIaBIIMid OT paka mumeBonaa. Jlonga, kKoHey-
HO, JICYHIIH, HO, IIOCKOJNLKY BCE «3HAIHM», YTO OH Oe3-
HaJeXEH, €0 CMEPTH CIYCTS HECKOABKO Helesb Nocie
TOro, KaK €My ITOCTABM/IM JHATHO3, HUKOTO HE Y/MBHA.
A noroM ciy4nnach ceHcauus. BCckpbiTie mokasano, 4to
Jlonz ymep BoBce He oT paka! ITaTonoroanatomer Ham
JIBa MOPAXXEHHBIX OIMyXOJbIO YUaCTKA B €ro NE4eHU, OAHH
B JIErKOM — W HH C/le[la paKa MUmeBoja. B MHTepBbio
TenexaHany Kiudron Munop ckasam: «[a, y Hero 6bu1
paK, HO He pak y6ui ero». Ho uto ke Torma yéwio Cama
Jlonna? Heyskenu oH yMep MOTOMY, 9TO MOBEPWT B COO-
CTBEHHYIO cMepTh? [1ponuto TpuauaTs 1eT, HO 3TOT Cay-
4ail no-npexxueMy He gaer Kmmudrony Mugopy noxos:
«f myman, uro y Hero pak. OH Ayman, 9To y HETO paK.
Bce BOKpyT AyManu, 9TO y HEro pax... Hey>XesH s JIHLLIKA
€ro HAAERKIBI?»

[lo3UTUBHbBIEC U HErATUBHBIE BEPOBAHHUSA ONPEAE/AIOT
He TOJIbKO 3/[0POBbE Y€IOBEKA, HO U BCIO €rO XH3Hb B
uenoM. I'enpu Qopp 6L NpaB, KOTA HACTAUBA HA TOM,
4TO c6opOouHbIe KOoHBeHepbl 3 PeKTHBHEL TOYHO TaK Xe
oH Obul NpaB, Korga ckasam «Bo uro 6b1 HU Bepwin —
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B TO, YTO BBl MOXETE, WIH XK€ B TO, YTO HE MOXETE, — BbI
COBEPIICHHO NPABbI» .

ITonymaiiTe, 0 4YeM TOBOPHUT NPHUMED UEIOBEKA,
KOTOPbIH HE NOOOSUICA BHINIUTE 32PAXKEHHYIO XONEPOU
pony M He 3abonen. Bcnomunrte 0 mopsx, cnocoGHBIX
He OOXKUIafch UATH MO PACKAJNEHHBIM YIMAM, — CTOMUT
HM HA CeKYHJly YCOMHHTBCS B cefe, U OHM 3apaboraloT
CTpallHbie OXOTH. YeoBeuecKHe BEpOBaHHA NMOJOGHBI
cserodpwibTpaM Ha obbekTuBe doTOANMMmApaTa — OHRB
H3MERAIOT ero BHJcHne mupa. K 3tum BepoBaHmsM npu-
crnocabnuBaercs u Hawa ¢usuonorusi. Eciv mbt nipusna-
€M CHJIy CBOEH BEpbI, Y HAC B PYKaX OKAXKETCs K04 K
cpoboje.

Ha cBonx mexunsax a mnaio caymarensM Asa Habopa
IUTACTUKOBBIX CBETOQU/IBTPOB — KPACHBIE U 3€JIEHbIE.
Ouu BHIGHPAKOT CBETOPWIBTPHI TOrO WIH UHOrO UBETA
M CMOTPSAT CKBO3b HUX Ha OeNblif 9KpaH. 3aTeM sl Ipouty
MX TPOMKO TIPOW3HECTH BCIYX, KaKUe YyBCTBA BBI3HIBAET
Y HHX TO, 4TO OHU BHISAT, — PafOCTb HIIH )K€ CTpax.

Heno B TOM, 4TO BHIGpABIIME KPACHBIH CBeTOPUBTP
BIJIT MIJIYIO KapTHHKY — JAOMHK ¢ Tabauukon «JJom
MOORBU», LBETHI, COMHIC HA YUCTOM Hebe W HAJIHCh:
«$1 XuBY B pafocTd M cyacTbe». Bribpasnme 3eneHsrit
cBeTO(UIBTP BAAAT CBHHIOBOE TPO30BOE HEGO, NETyYIHX
MBIIIEH, 3Mel, 6pojsALIce BOKPYT YHBIIOTO, MPAYHOTO
AOMa NpHUBHAEHHE U Haamuch: «Sf >xuBy B crpaxe». Mue
JOCTABIACT MACCy YAOBOJLCTBUS HaOMIOJATh 32 Hepas-
6epuxOH, KOTOpasi BO3HUKAET, KOTAa, IBIA Ha OJHY M
TY XK€ KapTHHKY, MOJIOBHHA ayAUTOPHY BLIKDHMKHBAET
«Papgoctb!», a apyraa — «Crpax!».

IMoroMm 2 mpoluy NMPHUCYTCTBYIOUWIMX NOMEHATHCH CBE-
TodwibTpaMu. Mbic/b, KOTOPYIO S XOUy TAKMM 06pa3om
JI0 HUX JOBECTH, TAKOBA: BBl MOXETE BBRIOMPATH, UTO BaM
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BizleTh! B Bamei B1acTH OCTaBATE HA CBOIO XKU3HDb PO30-
BbIA (PWIBTP MO3UTHBHBIX BEPOBAHHM M TOUHO TaK XKe B
Baled BJIACTH CMOTPETh HAa Hee CKBO3b TCMHOE CTEKIIO.
MOXHO >XUTB B paflOCTH, 2 MOXKHO U B cTpaxe. Bribop 3a
Bamu! Ecimu BB yOenuTe ce6s B TOM, YTO XKUBETE B MUDe,
UCITOHEHHOM JTIO0BH M CYaCThA, BAIE TEJIO WCLEIHT-
CA M PaCUBETET; €CJIM XK€ BbI MPEAIIOYTETE XUTh B MUpe
crpaxa, OHO B GYKBAALHOM, (PM3HOIOIHIECKOM CMBICIIE
OyZeT BBIHYXJICHO YWTHU B IyXylo OGOpOHY, 9TO JaJNeKO
He JydiouM o6pa3oM CKa3bIBAaeTCA HA 3J0POBbE — KaK
(bU3HNIECKOM, TaK ¥ JyLIEBHOM.

M= gjomkHbl TpoGYANTD B cebe cty Bepw! MMen-
HO B HEH 3aKiovaercs TaiHa Ku3nd. O6 3ToM roBOpmwIn
byraa n Xpucroc. Ceroans B ToM Ke HalIPaBNeHUH YXa-
3plBaeT Hayka. Hamell x#3HBIO ynpaB/AIOT HE T€Hbl —
€10 YIIPaBIAIOT BepoBauus... O Bbi, MasOBepbi!

B cneayromeit rnase s nogpo6Heidl OCTaHOBIIOCH Ha
TOM, KaKO€ BITMSHUE Ha CO3HAHUE K TENIO YEJIOBEKA OKa-
3BIBAIOT XM3Hb B PAJOCTH M XU3Hb B cTpaxe. A ceivac,
IpEXIe YeM MBI IOKOHYHMM C 3TOM ITTaBOHM, XOUy CKa-
3aTb: B TOM, YTOOBI CMOTPETh Ha JXH3Hb CKBO3b PO30BbIE
OYKH, HET HUYETO TLIOXOTr0, — HaoBOpOT, OHH Heob6xo-
JAMBl HALIMM KJIETKaM IJIST 3[I0POBBS M 6J1arONOyYHs.
[MosururHbIE BepOBAHHA — GHOJIOTHYECKUR MaHAAT Ha
CYACT/IHBYIO, 3ROPOBYIO xu3Hb. 1 3xece MHe ocTaercs
TOBTOpHTL clloBa Maxarmer [anu:
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Bawu seposariun c)nauoe;zmc;z BAUMUMY MBLCAAMHY.
Bawu motcan cmanosamces satunmn cA08aMu.
Bawuu crosa cmarnosgamca BaAMUMI HOCIYNKAMU.
Bawuu nocmynxu CIMANOBIMCS 8aUMY HPUBHIMKAMU.
Bawu npusvtuxu cmanoeamcsa sammumu 4eHHOCMAMU.

Bawiu yenrnocmu cmanosamea saweti cyovboi.



Mnaea Ui

PocT n 3ammra

DBomonys CHaBAUAA HAC MHOKECTBOM MEXaHH3MOB
BBDKMBaHMA. Bce OHM MOTYT 6BITE OApPa3/eNeHsl Ha iBe
(D YHKUMOHAJILHbIE KATETOPUH: MEXAHU3Mbl PAa3BHTHA H
MEXaHU3MBL 3AWIMTBI. DTH MEXaHU3MBI CYTh QYHIAMEH-
TaJIbHbIC BEPORAHHS OPraHu3Ma, HeOOXOAUMBIE IS ero
BBDKHBaHUA. UTO KacaeTcs 3alIMTHI, AYMalO0, MHE HET
HYXKIbl OOBACHATb, HACKOJIbKO OH2 BaXHa. A BOT TO,
YTO JJI1 BIKUBAHUS HEOBXOMMMO TaKKe W Pa3BUTHE,
B3POCIIBIM, Y3Ke Bpofie 6bI COCTOSBIIAMCS JIOAAM MOHATh
Tpy/AHEe.

Jymalo, BbI He yAUBUTECH, ECITH I CKAXy BaM, 4UTO
BITEpBbIe MOHSLL, HACKOJIBKO BaKHbl PA3BHUTHE M 3aILATA,
BCE B TOU JKe 1ab0opaTopud, rae HabmoaeHHs 32 OT/eb-
HBIMH KJIETKAMHM TaK 9aCTO IPHBOJMWIA MEHS K BaXKHBIM
BBIBOIAM O TAKOM MHOTOKJIETOYHOM OpPraHH3Me, Kak
genoBek. KAOHRMpOBaHHbBlE 3HAOTENHANBHBIE KJIETKH
y6eramm oT BBOZHMBIX MHOH TOKCHHOB TOYHO TaK JKe,
KAaK 4eJIOBEK yOeraeT OT XMIIHOTO 3BepA WM rpaburess
B TeMHOM uepeyyike. C Apyrod cTOpOHbI, KJIETKH TAHY-
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JIMCh X MUTATENBHBIM BEILECTBAM, TaK K€ KaK YeJO0BEK
TAHETCA K 3aBTPaKy, obeAy, Y>XUHY H K TeM, KTO eMy
Jopor.

OTH ABa MPOTHBONOIOKHBIX THIIA NMOBEJCHHSA XapaK-
TEPH3YIOT JIBEé OCHOBHEIE KJIETOYHbIE PeaKIMM Ha pa3-
APAXKUTEH BHEUIHEH cpefipl. TATa K 61aroTBOPHBIM CHT-
HA/aM, TAKHM, KaK IHTaTe/IbHbIE BENIECTBA, — NPU3HAK
PeaxiMi pa3BUTHS; YXOA OT YIPOXXAIOWKX CHIHAJIOB,
TAKUX, KaK TOKCHHBI, — MPU3HAK 3aINUTHOH peaKiiuy.
CuiesyeT Tarkxe y4ecTp, 4TO HEKOTOPHIE U3 BHELIHHUX pas3-
JIpa>KUTeIIEH HEHTPAIbHbI, OHU HE BbI3bIBAIOT HU PEAKIIMH
PAa3BHTYSA, HU peammn 3alyTbl.

Hccnegosanns, koropsre s nposoaun 8 Craugop-
A€, TOKA3aJu, YTO T€ Xe THIbI NoBefeHuA, cHOpMHpPO-
BAaBIIHECSA 332 MWUIMAPABL €T CYILIeCTBOBAHAS JKH3HHY,
HCOGXOﬂHMbI H I BBIDKUBAHHS MHOI'OKJIETOYHBIX
OpPTraHU3MOB, B TOM 9HCjle yeaoseka. Ho Tyr ectb onHo
3aTpyjHeHUe. JleNo B TOM, YTO MEXaHU3MbI PAa3BHTHS U
3ammnThl QYHKUMOHHMPYIOT 10 ouepesH. [pyrumu crio-
BaMH, KJIIETKM He CIIOCOOHB! IBMIaThCS BIEpe] U HA3af
OJHOBpEeMeHHO. Te KJIeTKW YeJIOBEUeCKHX KPOBEHOC-
HBIX COCYOB, KOTOpbie 1 ucciaenoBan B Crandopre,
MPUHEMAIH OJHY MHKPOAHATOMHUYECKYIO KOHQHrypa-
LU0 /IS TOTO, YTOObI UMETh BOSMOXKHOCTb [THTATHCH,
U JPYIylo — 3alHINasch. EauHcTBEHHOE, YETO OHM
He MOIJIH, — 3TO MPUHATh 06e KOH(PHIypamun cpasy
[Lipton, et al, 1991].

To xe caMoe MOXHO CKa3arb M O deioBexke. Ecin
BB 3aIHIIAEeTeCh OT XHIIHOrO 3Beps, C BalIEd CTOPOHBI
ObUTO bl HEpPa3yMHO TPaTHTh CHIBI Ha pa3BuTHE. YT06H!
OCTaThCA B JKMBBIX, BAM HY>XKHO CpaXkaTbCA WM 6eXaTb.
[TousaTHO, 4TO elie W pa3BUBATHCA IIPH 3TOM Y BAC He
MOy YHTCSL.
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PocT u 3amuTa

IoMuMo HeOGXOAUMOCTH HATIPARIATD XU3HEHHYIO
3HEPTHIO TKAHAM ¥ OPraHaM, 00eCICUMBAOIMM 3aIIUT-
HYIO PEaKIIHIO, y OPTaHU3Ma eCTh €Ie O/fHa MPUYHHA 1A
MOAaBJIEHUS] MPONECCOB COGCTBEHHOTO PA3BHTUA. DTH
TIPOLECCHI TPEBYIOT CBOGOAHOrO H OTKPHITOro obMeHa —
OPraHu3M J{OJDKEH TMPUHKMATH MHUILY H3BHE U BHIOPACHI-
BaTh HAPYXKY OTXOABI CBOCH KH3HEAEATENbHOCTH, 3a1u-
AACh, OH 3AMBIKAETCA B cebe, Orpaxaasch OT rpo3sien
€My OTaCHOCTH.

[Mocrosanoe npebriBanAe B COCTOAHHU 3aLTHTBE H
MOAABJICHUE TPOLIECCOB PA3BUTHUSA NMPENATCTBYET NPO-
U3BOACTBY JKU3HEHHOH 3HEPTHHM M HCTOLIAET OPraHH3M.
YeM Jonbuie Bbl 3aIMIAETECH, TEM XyXKe Uil BaC. 1ak
MOXHO J03aIIMINATHCA 0 TOTO, YTO CJIOBA «HCITYTaJICA
[0 CMEpTH» NMPHOOPETYT WA BaC GYKBAJIBHBI CMBICH.
K cuacthio, yauie BCEro 1o 3Toro He JOXOauT. B oTmudue
OT OTACJIBHBIX KJIIETOK, y MHOFOK)ICTOI‘-'IHBD( OPTaHH3MOB
3aIlTa H Pa3BUTHE He B3aUMOMCKITIOYAIOT APYT Apyra —
BOBCE He 06513aTeTbHO, YT00bI Bee 350 TPWLIHOHOB HAaIIMX
KJIETOK OHOBPEMEHHO HAXOMWIKCh TG0 B OAHOM, JTHOO
B IPYTOM COCTOSTHHM.

Jdona kieTok, nNpuberHyBmMMUX K 3AUIUTHOH peax-
UHH, 33aBHCHT OT CEPBE3HOCTH IPEATIOIAraeMOd yrpo3bl.
3awMTHAs peakuus MOMOXKET BaM TEPEXHTh CTPecc,
BHI3BAHHBIY ONACHOCTBIO, HO XPOHUYECKHHU CTpecc,
NONABNAIOMUN MTPOIECCH PA3BUTHUSA, B KOHLE KOHIOB
IOAOPBET BaIlly KU3HECTIOCOOHOCTD.

Baskno Taxoke uMeTh B BHAY, YTO OTCYTCTBHE CTPECCOB
HE 03HAYAET NOJIHOLECHHYIO XU3HL. DTO JIMILIb, YCIOB-
HO rOBOPS, HYJIEBaA TOUKA Ha IUKajIE 3alUTa-Pa3BHTHE.
Yr10o681 JOCTHYD TOTUHHOTO PaCUBETA, MBI {OJDKHbI CTH-
MYJMPOBATh MPOLECCht COGCTBEHHOTO Pa3BUTHA U CTpeC-
MHUTBCS K JIOOBH M PAJIOCTH.
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I'mapa mecras

OU3NOTIOrUS 3aITUThI POIMHbB

Y muoroxnerounsix OPraHU3MOB MOJE/H IOBEIEHUS
THIIA POCTA W 3aUIUTHI KOHTPOAMPYIOTCS HEPBHOM CUCTe-
Moi. UMEHHO OHa OTCIeXMBAET CHTHATHI OKPYIKAIOLIEH
CPEMbl, HHTEPIPETUPYET UX ¥ O0OECMEYHBAET COOTBET-
CTBYIOIIMH IOBEIEHYECKHIA OTKTHK. pyriMu croBamu, B
MHOT'OKJIETOYHBIX COOOLIECTBAX HEPBHAA CHCTEMA HTIpa-
€T POJb NMPABHUTENbCTBA, OPTAHU3YIONIErO NEATENbHOCTD
rpakAaH-KJIETOK. [[oNy4HB yrposKaromui CUraai, oHa
OpeaynpexaaeT COOOLIECTBO KJIETOK O HAJABUralOILEHCs
ONACHOCTH.

B uenomedeckoMm OpraHu3Me €CTh JBE OJAWHAKOBO
BAXXHBIE CHCTeMBI 3amuThl. [lepBas 43 HUX, afpeHasio-
Bas cucreMa, o60pOHAET HAC OT BHeWHUX yrpo3. Ouna
HA3bIBAETCH TUIIOTAIaAMO-THIO(PH3APHO-2APEHANTOBOM
oceio (ITA-oceo). Eciii omacuocru Her, [TA-och Heak-
THBHa H Pa3BHUTHIO KIIETOK HUYTO HE NPENATCTBYET. Ecn
XKE rurnorajaMyc Mo3ra y3HaeTr o BHeEIIIHER yrpo3s€e, oH
3ageticteyer ITA-och, TOChUIAsA CUTHA B IVIABHYIO JKEJTe-
3y BHYTPEHHEHN CeKpelH — Tuodu3, KOTOPHIH, B CBOIO
ouepesib, MoOmIH3yeT 50 TPIWIIHOHOB KIETOK OpTaHHW3-
Ma Ha POTUBOACHCTBHE OMTACHOCTH.

BcrioMHuTe KaeTounyio MeMOpaHy ¢ ee MeXaHU3MOM
OTRJIMKA Ha pasjpa)keHHe — PELenTOpHBIMA U 3ddek-
TOPHBIMH 6enKaMu. rI/IHOTaHaMYC H rnnodwm npea-
CTaBIAIOT 060 UX (PYHKUMOHAIBHBIE JKBUBAJIEHTHI.
Tunoranamyc, Kak u GeKu-peLeNTOPbI, BOCIPUHEMAET
W PACTIO3HAET CUTHAJIBI BHELIHEHW Cpejbl; PYHKLHA e
runo¢u3sa cxonHa ¢ PyHKuuend 6enxoB-3¢HeKTOpOB —
OH TIPUBOJIMT B ACHCTBHE pa3/iM4yHble OPraHbl HAMIETO
Teda. B oTBeT Ha yrpo3y W3BHE rMIodU3 IIOCBUIAET CHI-
HaJ B HA[IIOYEYHHKH, HHDOPMHUPYS UX O HEOOXOUMO-
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Poct u 3anura

CTH KOOPAHHUPOBATH B OPTAHHM3ME PEAKIMIO «6OPHOBI
WU 6ercTea».

Mexanuam sxmouenns ITA-ocu BHenHuM pasppa-
XeHHeM JocraToyHo npocT. Korpa mMosr peructpupyer
HEKOE CTPECCOBOE OYLUICHHUE, TUITOTANAMYC BbIACIAECT
KOPTHKOTpONHH-BhicBOGOKRAaomui ¢dakrop (KBD),
KOTODBIM MOCTYTAET B ruNo¢u3, IAe OH AKTUBHPYET 0CO-

Mopgaenexue
UMMYHHOM
CUCTEMDI

«bopbba
unu BercTso»

CrpeccoBbie:

178



I'nara tmecTas

Oble KJIETKH, 3aCTABIAA WX BHIGPACKHIBATH B KPOBb afipe-
HokoptuxkotponHsie ropmonsl (AKTI). DT ropmonst
NOCTYNAIOT B HAATIOYEYHUKH, CJTYKA /IS HUX CUTHAIOM
HayaTh CEKPEIMIO CTPECCOBBIX TOPMOHOB — aPEHAINHA
H HOpaJpeHaNMuHa. AZIpeHAIMH W HOPaJIpEeHAHH KOOp-
OMHUPYIOT (YHKUMM BCEX OPraHoB Teia, NPNIABasi HaM
CHJIBL, HEOOXOAKMbIE I TOTO, YTOOBI OTPA3UTh YIPo3y
WY CIIACTHCh GercTBOM.

Kak TobKO pa3faercs anpeHanoBblid CHTHAT TPEBO-
TH, fIONaBIIME B KPOBb CTPECCOBBIE TOPMOHBI BBISBIBAIOT
CXaTHe KPOBEHOCHBIX COCYAOB JXENyZO09HO-KUIIEYHOTO
TPaKT4, yCHIMBasA T€M CaMbIM IPUTOK KPOBH (paHee
COCPElOTOYEHHON NMPEUMYIECTBEHHO B 06JaCTH BHY-
TPEHHAX OPTraHOB) K TKaHSAM PYK H HOT. DTO NPHUBOJUAT
K YrHeTeHHIO (yyHKIMH, CBA3AHHBIX C Pa3BUTHEM, — 6e3
HAJYIEKAIero KPOBOCHAOKEHWUSI BHYTPEHHUE OPraHbl He
MOTYT paboTaTh B [OJIHYIO CWIY H NPEKPAialor BHIIOA-
HEHHE TAKOM XU3HeobeCmedynBaroilled IesTeTbHOCTH,
KaK AMIEBaPEHHE, BCACbIBAHME MWTATENBHBIX BEIIECTB,
BBIJIENIEHHUE U T. JI., 00eCTICUMBAOILEH POCT KJIETOK U ITPO-
U3BOZCTBO 9HEPTeTHYECKMX PECypCOB OpraHuaMa. Takum
00pa3oM, CTPECCORBIE PEAKLIMH TOPMO3SAT NMPOLECCH pas3-
BHTHS OPTaHU3Ma.

Hpyras 3amurHas cucteMa oprasu3Ma — HMMyHHasl
cucrema. OHa 0GOpOHSieT Hac OT Yrpo3, HCTOUHMK KOTO-
PBIX — B YaCTHOCTH, Pa3/IM4YHbIE ODAKTEPHH H BUPYCHl —
HAXOJAUTCA BHYTPH Halero Teaa. Byayun Mobunmsoran-
HOH, UMMYHHAsI CHCTEMa, TIOTPEOIACT 3HAUMTEIBHYIO
9aCTh XXU3HCHHOM SHEPIHy oprann3Ma. YTo6s! noyuuTs
npecrasieHue o6 SHEPreTUHECKUX 3aMPOCcaX UMMYHHOH
CHCTEMBI, BCIIOMHHTE, KaKyI0 GHU3UYECKYIO CIAGOCTh BbI
HCIIBITHIBAETE, KOT/JA Balll OPraHu3M OOPETCA C TaKUMH
MHOEKUMSAMH, KaK rpurnn wix npocryaa. Koraa ITA-oce
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PocT u zaimTa

MOGWIH3YET TEJIO UIA Peakumu «Gops6bl wid 6ercrsa»,
BBLIC/SIEMBIE €10 TOPMOHBI YTHETAIOT AEATENBHOCTh
HMMYHHOM CHUCTEMBI JJI1 TOTO, YTOOLI COXPAHUTD 3HEP-
reTuyeckue pesepssl opraHusMa. Kcraty, 5T ropMoHbI
HACTOMBKO 3()HeKTHBHO MOJARAIOT HMMYHHYIO CUCTEMY,
YTO BP24M BBOJAT UX TNaLUUEHTaM, KOTOPbIM Obu1a ciena-
HA [€pecajKa OPraHoB, K26kl YMEHBIIHTD BEPOATHOCTE
OTTOP3KEHHs Yy XKEPOIHBIX TKaHEH.

IMouemy appeHanoBas CUCTEMA «BBIKIIOYAET» HMMYH-
Hylo cucreMy? [lpencrasbre cebe, Uyro BB JieXKUTE B
nanaTke Nocpead appPHKAHCKON CaBaHHBI M TIHITAETECH
CNPaBHTBCA C PACCTPOHCTBOM JKEJIYJAKAa H KECTOKUM
noHocoM. M TyT H3-3a CTEHKH NaNaTKH JO BAC JOHOCHTCH
yTpOOHBIH pHIK JIbBa. Banr MO3r Zo/DKeH IpUHATD pelie-
HME: KaKasx U3 HAaBHCIIMX HaJi BAMM ONACHOCTEH XyXe.
3aueM 60pPOTHCA C PACCTPOUCTBOM KEMY (KA, €CIIH Cerrdac
Bac 3arpbizer e ? I 1oHATHO, YTO BLI 3abbiBaeTe O IOHOCE
U TpaTHUTE BCE CBOW CWJIBI HAa TO, YTOOBI GIArOMOIYy4HO
NepeXUTh BCTPeYy €O JIBBOM. Tak 4To OAMH U3 noboy-
Hbix addexror akturuzanuu [TA-ocu cocrour B ToM,
4TO OHa OClabnsAeT Hamly CIOCOBHOCTL MPOTHBOCTOSTH
6onesnu.

Axtuanua [TA-ocu He syuminM 06pa3oM ckasbi-
BaeTCd M Ha Hamled cnocobHoctu ayMath. O6paboTka
HHPOPMAIIMH B [IEPEJHEM MO3Ty ~— LIEHTPE KPUTHYECKO-
rO MBIIUIEHUA d JIOTUKH — NPOLECC 3HAYUTENBHO Honee
MeJYIEHHBIN, YeM pedIeKTOpHbIE PeaKIiy, yrpasise-
Mbie 3aJHuM Mo3roM. Ho yeM 6bicTpee Mbl 06pabatsi-
BaeM MHGOpManuIio B Cllyuae ONacHOCTH, TeM Goibiie
Y HAC IIAHCOB BBDKMTb. BbLaenseMbie HaINOYEUHHKAMYU
CTPECCOBBIE TOPMOHBI CYXXHMBAIOT COCYZAB! NEpeNHEro
MO3ra, JiMiasg ero BO3MOXKHOCTH paboTaTh B NOJIHYIO
cuny. Kpome toro, 3TH ropMoRBl NOJAABASIOT AKTHB-
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I'naBa wecTas

HOCTb 1peAio6HOM KOPBI IO0BHOTO MO3Ta — IEHTpA
CO3HATENbHOM, Le/ieHATIPABIEHHOM AeATenbHOCTH. B cry-
Yae OMACHOCTH [PH [MOMOIIH PEryJILMH KPOBOTOKA M
BBIOPOCA TOPMOHOB AKTUBUDPYETCA NPESKJIE BCETO 33 HUH
MO3I' — BMECTHIUILEC XKHU3HEHHO Ba>KHBIX pe(i)JICKCOB,
ROTOpbIe Haubonee 3¢GeKTHBHO PEryIMPYIOT IOBEAECHHE
«GOpBOBL Wi GercTBa». YBBI, KaK CNEACTBUE — UYENOBEK
B MEHBUIEH CTENIEHH OTAAeT cebe OTdeT B CBOUX AeHCTRH-
sx U Xyxe coobpaxaer [Takamatsu, et al, 2003; Arnsten
and Goldman-Rakic 1998; Goldstein, et al, 1996].

VOUCTREHHBIN CTPaX

Bui momunre, xakumu wankumu 6summ anna Monx
KapHOCKUX CTYAEHTOB [OC/E TOTO, KaK OHU NIPOBATHIN
KOHTpOJIbHYIO? PebsATa onenenend, Xxak 6yaTo yBU/E-
7M. TOIOJJHOTO NibBa. MoXXeTe He COMHEBATHCA, eClH bl
3TO CJIYYMAOCH C HUMH Ha BBITYCKHBIX 3K3aMEHAX, OHU
HE CMOT/IM Ob) CBA3aTh U ABYX c1oB. [IpocTas uctuna —
KOT/Ia YeJIOBEK HAMYTaH, OH TYIIOBAT. DTO XOPOLIO H3BECT-
HO MIPENOAARATENIAM, KOTOPBIM NIPHXOAATCS BUIETD, KaK
5K3aMEHALHOHHBIH CTPECC MApaNn3yeT BpOAe Obl BNIOMHE
TOMROBBIX CTYJEHTOB — Y HUX HAYMHAIOT JPOXaTbh PyKH
¥ OHH B NaHUKe 3a0bIBAIOT BCE, YTO METOAUYHO CKJIALbI-
Ba/IX B CBOM MO3TOBbIE XPaHHIIMIIA B TEUEHHE CEMECTPA.

AnpenanoBast CHCTEMA — BEJIMKONENHBIA 3aIHT-
HBIA MEXaHN3M, TO3BOJIMIONIMA YCIEIHO COPaBAATbCA C
ocTpbiMu cTpeccaMu. OIHAKO ITOT MeXaHU3M HE 1Ipe-
Ha3Ha4YeH MU MOCTOSHHOTO HCTMONb30BaHua. B 1o Xe
BpeMst 6OMbIIAS YACTb HAIIMX CTPECCOB HE OTHOCHTCS
K 9MCTTy OCTPBIX, 6€3 TPyJa pacno3HaBaeMblx yrpo3, Ha
KOTOpBIE MOXKHO HOJDKHBIM 0Dpa3oM OTpearupoBaTh U
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PocT u 3anura

KaK HY B 4eM He 6biBano xuthk gansume. Hac ogonepaior
6€30TYETHBIE TPEBOTH 110 NOBOJAY HaLICH JIAYHOM KHIHH,
paboThl ¥ OKPYXAlOUIET0 HECIIOKOHHOTO Mupa. Huuro
He YrpoXXaeT Hallel Ku3nu, 4 Tem He MeHee ITA-ocp He
BBIK/IIOYAETCA HU Ha MHHYTY. B pesysnpTate — xXponuue-
CKH TIOBBIIICHHBIH YPOBEHb CTPECCOBBIX TOPMOHOB ¥ HAC
B OpraHu3Me.

Ipencrasbre cebe BEIMKOMENHO TPEHUPOBAKHOTO H
OT/IHYAIOMETOCA OTMEHHBIM 3X0POBbEM CHIpHHTEPa. BoT
OH NMOAXOAHUT K IMHUM cTapTa M 1o koManae «Ha crapr!»
OUYCKAETCA Ha KOJEHH U YITHPAETCS HOTAMM B CTAPTOBBIE
ynopet. Cynps BeIKpukuBaer: «Buumanwe!» CnopreMen
HAMpATaeT MBIIIILI # IPUTIOAHHAMAETCA, ONUPASACh Ha
PYKH ¥ MaJblbt HOT. Y HErO B KPOBHM HAYMHAET HypimiTh
afipeHaNuH, MOOHNU3YIOWMHA MLIULb! YL BHITIOTHEHUS
npefcTosIeR HeJierkoi 3ajaun. OH HaNpsHKEHHO JKIET
KoMasasr «Mapim!». '

B o0pryHOM cUTyauun 3Ta KOMaHA2 Pa3jaerca 4Hepes
onuy-aBe cekysasl. Ho B HameM BooGpaxkaeMoM 3abere
cyabsa Ha cTapTe MomuT. CrOpTcMeH 3aMep B HampsKe-
HUH, €TO [OACTETUBAEMOE AJIPEHATIMHOM cepile GeleHo
TOHUT KpOBB 10 cocyAam! Kakum 661 TPEHHPORAHHBIM OH
HH OBUI, JOCTATOYHO MHMHYTbl TAKOTO OXMJAAHHUSA, YTOOLI
JIOBECTH €r0 O MMOMHOFO U3HEMOKEHMA,

Mnb KvBeM B MHpe, HANPATUIEMCS TO KOMaHje
«Buumanue!», 1 3TO HAHOCHT OFPOMHBIH yillep6 Hae-
My 310poBblo. BeckoBedanpie cTpeccsl He JAIOT NOKOA
[TA-ocu Hawero opranu3Ma, HO, B OTJIHYHE OT COPEB-
HYIOIMXCA CTIOPTCMEHOB, Mbl HE MOJXKEM OYEPTs TOJO-
By pBaHYTh BRepex co crapra. Mccrnemosanus noxasbi-
BAIOT, YTO CErOJHA JyTh U He BCe HAMGONee pacnpo-
CTpaHCHHbIC 3a00JIeBAHUA TaK WK WHAde CBA3AHB! C
xponugeckum crpeccoM [Segerstrom and Miller 2004;
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I'naBa miecras

Kopp and R thelyi 2004; McEwen and Lasky 2002;
McEwen and Seeman 1999].

ABTOpBI Ype3BbIMAHHO NO3HABATENLHOM CTATBU, OITY-
6nukoBauHoi B 2003 rogy B xypHane «CaiteHe», 3aja-
JIMCb BOIIPOCOM, TOYEMY AHTHIENPECCAHTBI — CEJeK-
TUBHBIE HHTHOHTOPBI OOPATHOrO 3aXBaTa CEPOTOHHHA
(CHO3C), Takne, xax mpo3aK WK 30710¢T, — yjIy4iia-
IOT COCTOSIHHE NALIUECHTOB HE CPa3y, a MPUMEPHO CIYCTA
JIBE HEJEIM NOCe Hayala Kypca jedeHus. BericHmnocs,
9TO Yy MOjed, NepeXuBaonIux AenpeccHio, Habmoaa-
€TCA CTPAHHOE 3aMEJCHHE NPOLECCa AE/ieHHUsA KIAETOK
TUNIIOKaMIIa — YaCTH MO3ra, CBA32HHOW C 3aMOMHHA-
HueM. OHH CHORA HAYHHAJIA AETHTBCST OZHOBPEMEHHO C
YAYUIEHHEM COCTOSIHWSA TIAIIHEHTA B CBA3HM C MPHEMOM
CHO3C-npenapaToB — yepes HECKOMBKO HEJENb MOCIE
Hayasa MpUeMa aHTHAETPECCAHTOB,

DTO ¥ OpyTHe UCCIENOBAHNAS 3aCTABSIOT COMHEBATD-
Cs1 BTIPUHATOM paHee TEOPUM, COTNIACHO KOTOPOit fenpec-
CH — HE YTO HHOE, KAK «XUMH4YECKHH AucOamaHc»,
06y CJIOBJICHHDbIHA AEUILUTOM B MO3TY TaK Ha3bIBAEMBIX
MOHOAMWHHBIX CHI'HAJBHBIX BELIECTB, B YACTHOCTH
cepotonuna. Ecau 661 Bce 6bUI0 Tak npocro, CMO3C-
npernapaTam st BOCCTAHOBJIEHUS XMMIUECKOro Ganauca
XBATHIO Obl H OAHOTO JHA.

B ony6aukoBanHOM B XxypHane «CaiteHC» OTue-
Te roBoputrca: «Bce Goapurylo momyaspHOCTH IO
CP4BHEHUIO ¢ MOHO2MUWHHOW CHUIOTE30H B mOCae[-
H@e TOJbl NPUOOpPeTaeT rHNOTe3a CTPEcca, COrNACHO
KOTOPOW JIeTNpeCCHs BOIHMKAET, KOTJA CTPECCOBHIE
MEXAHU3MBI MO3Ta HAYHHAIOT HATH Bpa3Hoc. Haunbo-
Jlee CyLIECTBEHHAs POJIb B 3TOH HOBOH T'MTIOTE3¢ OTBO-
AATCA THIIOTANAMO-TUNOPU3APHO-AJPEHATIOBOR OCH»
[Holden 2003].
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PocT u 3amuTa

Boaaencraue ITA-ocH Ha kJeToOyHOE COOOLIECTBO
BIIOJIHE AHANOTMYHO BAMAHMIO CTPECca Ha OGUIECTBO
moged. Ytobe! B 3TOM y6eUuThCs, JOCTATOYHO BCMOM-
uuth CIHIIA BpeMeH xo010HO# BOWHbBI, KOTZIa aMEPHUKAH-
1Bl JKJAJTH BO3MOJKHOTO SIEPHOTO YAiapa PyCCKHX.

Bo3amoxHa u apyras ananorus. IlpeacraBum cebe
MHOXKECTBO JIIOJEH, KOTOPhIE BCe BMECTE, MOA0OHO KiIeT-
KaM HEKOEro MHOTOKJICTOYHOI'0 OPraHU3Ma, TPYIATCA BO
HMs 00Iero 6nara w, KaK NPaBWio, JAaJAT JPYT C APY-
roM. ®abpuku MPOU3BOAAT TOBAPEL, CTPOMTENU CTPOAT
JoMa, OakasedHbie NAaBKY TOPTYIOT CHEZBIO, a JIETH B
IKOJaX KoprnAT Haj GykBapamu. OGLECTEO 3/10pOBO
H nupeObiBaeT B COCTOsHHM pa3surus. V1 BApyr pasmaer-
Cf peB CHpeHHI Bo3AymHOH Tpesoru! ['apMoHus obiie-
CTBa HapyuieHa: JIOAM GpocaroT paboTy, H B cyMaToxe,
OTTaJIKHBax APYT Apyra, 6eryr B 6om6oy6exume. Cry-
CTA [T MAHYT OHH CIBIINAT CHTHa/ OTOOS U BO3Bpalla-
IOTCSE K CBOUM TIDMBBIYHBIM 3aHATHAM. O61HecTBo CHOBa
XHBET B pexxuMe paasutia. Ho uro npousoiizet, ecmm
curHan or6os He npo3syuurt? Kak gonro moau cMoryr
JKHTh B COCTOSHUM TPEBOXHOT0 HanpsxeHus? Cxopo
Jaxe cambple CWIbHBlE U3 HUX OYAyT YMHUpATh OT HEPB-
HOTO HCTONICHHS, BBI3BAHHOTO XPOHHYECKUM CTPECCOM.
KpaTkoBpeMeHHBIH CTpecc, BPOAE OZHOTO BOZ/YHIHOTO
HajeTa, OOECTBO MEPEKUBET JOCTATOYHO JIETKO, HO
MOCTOAHHBIH CTPECC 3aKOHUUTCSA JIIS HETO KPaXOM.

Eme opHo¥ wimocTpauued NeHCTBUSA Crpecca Ha
0B11eCTBO MOXKET CITy>KUTb HCTOpHs Tpareaun 11 cen-
Ta6psA. Bnnote 10 MOMEHTA TEPpPOPUCTHYECKOH aTaku
CTpaHa npe6biBasia B COCTOAHMM pa3BuTHA. M BOT mpo-
M301IUIO TO, YTO MOBEPI/IO HAC — HE TONbKO JKHUTeNeH
Hbio-ﬁopl(a, HO BECH aMCpHKaHCKHﬁ Hapoa — B HIOK.
M-&! omyTIUH Yrpo3y COOBCTBEHHOMY BBDKHBAHUIO.
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I';maBa mecras

[IpaBuTenbcTBEHHBIE COOBIIEHUSA, B KOTOPBIX HEH3-
MEHHO TIOAYEPKMBAJIACh YTPO3a HOBBIX TEPAKTOB, Neu-
CTBOBa/Y Ha OOIECTBO MOJOOHO aAPEHANOBBIM CHIHA-
JaM — OHH NMEePEKIIIOYHIM [PaXaH AMEPUKH U3 COCTOR-
HHS Pa3BUTHMSA B COCTOSHME 3aIIMTHL. HecKonbko gHeR
BCEHOITICIIArOUICrO CTPaxa B GYKBAJIbHOM CMBICHIE NTOJ0-
pBal IKOHOMHYECKYIO XU3IHECTOCOGHOCTD CTPaHBb.
Yro6sl BepHYTH €€ HA MyTb Pa3BHTHA, NOTPEGOBANOCH
AWYHOE BMEIIATENBCTBO Mpe3ngenTa. EMy pa3 3a pasoM
NPUXOAWIOCH TOBTOPATE: « AMEpUKa OTKPSBITA st Ou3-
Heca». Criycrsi Kakoe-To BpeMsi 3KOHOMHKA O)XXUBHJIACD.
Ho yxac Teppopa mo-npexHeMy HCTIOABOIb BBICACHIBAECT
XKHM3HEHHble CUnbl Hamero obuwecrBa. HaM, kak Hauum,
c1ei0Bao G 06pamarh 60Jbile BHEMaHHA Ha TO, KaK
UCMBITBIBAEMbIE HAMH CTPaXH CKA3BIBAIOTCA HA HAUICH
»u3HU. B kakoM-TO cMblcie TeppOpHCTBI 1obwincs obe-
Jbl: OHH CyMeJIH HaIyTaTh HAC HACTOJIbKO, YTO TENEPh Mbl
npe6biBaeM B XPOBUYECKOM COCTOSIHMM TIyXOW, HCCyma-
1oniei Jyury o60poHbI.

Kakue crpaxu Memaror passusatbesi Bam? Orkyna
oun Gepyrcsa? ObocHoBarHs! i oku? bonee nmogpotHo
A PacCKaXXy O CTPaxax M O TOM, KaK MbI CTAHOBHUMCS MX
JXEPTBAMH, B CJIEAYIONIEHN TARE, MOCBSIEHHOH OCO3HAH-
HOMY POJMTE/IbCTBY. A Ceif9ac OCTaeTCA CKa3aTh: HayIMB-
IIMCh KOHTPOJIUPOBATh COOCTBEHHBIE CTPAXH, MBI Bep-
HeM cebe BIacTb Haj cobou, Paspyumurensuyro npuposy
crpaxa xopouro nonuman npesugeHt CUIA dpankiux
. Py3apenst. OH 3Ha, 9TO roBOPIJ, KOTZA OOPATHICH K
HapoJay, H3HeMoraiomeMy ot Benmkoit aenpeccuu B pea-
geepru Muporoii Boitnsr: «Ham Hedero 60AThes, KpOMeE
cobcTBEHHOTO cTpaxar. M36aBurtbea oT crpaxoB — 3Ha-
YT CJEIATh NEPBBIH MAr K IUIOJOTROPHOU U PaJOCTHON
Ku3um!
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OCO3HAaHHOE POONTEJILCTBO:.
POOUTETIN B POJIU
IEeHHBIX MHXEHEPOB

O Ba>XHOCTU POOUTEJIECKON POJIU

Honararo, BaM TIPUXOANIOCH CABIIATE, YTO, AECKATh,
NOC/IE TOTO, KAK POAMTEH TEPeiaind peGeHKY CBOY TeHbI,
OT HUX MAJIo YTO 3aBUCHT. [J1aBHOE — He OOMKATE CBOE
Ya0, KOPMHUTB €TO U O6YBAThb, 2 B OCTATBHOM I'€HBI TaK
Wi yHave BO3bMyT cBoe. [oj00HbBIe yMOHACTPOEHNS
HO3BOJISIOT POSUTENSM OTPYTOONMBATD AeTEH HAHBKAM
M BOCITUTATE/ISAIM B JIETCKOM Caly M CO CIIOKOHHOM COBe-
CTBIO 3aHMMAaTbCA COOCTBEBHBIMH aenaMu. [Ipekpacsoe
. ONpaBJAHHE JJI BeUHOH 3aHATOCTH U JieHH!

Jlo/mKeH Ipu3HaThcA, K YHCTY TAKUX POJUTENEH Clieo-
BAIO ObY OTHECTH W MEHXA CaMOTOo. Y MOUX Jouepeil O4erb
pa3Hble xapakrepbl. Y mockonbsky oy pocin B oguHa-
KOBBIX YCJIOBHSX (370 O BOCIMTAHHU, TO €CTh nurture), s
IPUBBIK AYMATh, YTO CTOJIh HEMMOXOXHUMM JIPYT Ha pYyTa

183



I'nmaRa cembMas

UX CHOeajd He MBIl — OTell C MaTepblo, — a NMpUpoja
(nature), TO eCTb yHAC/IEJOBAHHBIE UMH OT HAC T€HBL.

Konewno, ceiuac A NOHMMawo, 4TO 3TO HE TaK.
Teneps u Hayka mpusHaer To, YTO GOMBITHACTBY MaTe-
pell X CaMbIM TOJKOBBIM U3 OTIOB ObLIO U3BECTHO BCET-
Aa: ponb pojureried B GOPMMPOBAHHH ZeTeH MCKIIOYH-
tersro BaxkHa! [lpoumtupyem Tomaca Bepuu, aBtropa
[IHOHEPCKUX HCCIEMOBAHUN B 061aCTU TpeHaTaMbHON U
NEePHHATANBHON TICHXONOTUK: «/laHHble, Ony6IUKOBaH-
Hble B TEYEHHE MOCTEAHMX ACCATHICTHH B 3aCI Ty >XKMBALO-
IMX TIOJIHOTO JOBEPHA UCTOYHHKAX, CBUAETENLCTBYIOT,
UTO POAMTENN OKAa3bIBAIOT OrPOMHEIiIlee BAHAHUE Ha
YMCTBeHHbIE ¥ (H3MYECKHE KAaYeCTBA BOCIHATHIBAEMbIX
umu ferel» [Verny and Kelly 1981].

Pe6GeHOK MCOBITBIBAET POJUTEALCKOE BIHSHHUE €LIe B
yTpo6Ge MaTepH, ToKa3biBad Bephru B cBoeW Bslmemen
eme 8 1981 roay xumre «TaiiHas 5KU3Hb HEPOXKIEHHO~
ro pebenka». IlockosbRy HaydHble CBUAETE/NLCTBA, Ha
KOTOpbIe OH TOTJa ONUpascs, ObUIH BCE-TaKU HELOCTa-
TOYHO yGeIuTeIbHbIMU, TAK HA3BIRAEMBIE «CMEIHANIH-
CTbI» OTHECJIHCh K €TO BBIBOJAAM CKENTHYECKH. B Te rojbt
CYMTAJIOCh, YTO MO3T TUTOAa ¥ HOBOPOKACHHOTO pebeHKa
ocraeTcst PyHKIMOHANBHO HEMONHONEHHBIM H, 3HAYAT,
MUIaJieHel] He MOXXET MMCTb ITaMsTH M YyBCTBOBATh OOMH
(Macia B oroHs TyT noamn caM 3urmyHs Opeis, KoTo-
pbIif, Ha OCHOBAaHHMHM TOro, YTO GONBIIMHCTRO MOAEH He
IIOMHHT ce6s 10 TpeX-YeThIPEXJIETHETO BO3pacTa, BBET B
061x0) TepMUH « AHaHTHILHAST AMHE3HsI» ).

Iospxee nccneposateny B 06J1acTu 3KCIIEPUMEHTATh-
HOW TICHXOJIOTHH H HERPOJIOTHMH HE OCTaBUIH OT 3TOrO
Muda kaMHs Ha kKamie. CTano SicCHO, U4TO MO3T MJIoja U
TeM GoJsiece HOBOPOXIECHHOro 06JajaeT GOMBILHAMH CIO-
COGHOCTAMH K BOCIPUATHIO U OGYUYEHHIO, a TAKXKE OCO-
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6oro poaa maMATbIO, KOTOPYIO HEBPOJIOrM Ha3bIBAOT
«UMIIMUUTHOU>». Emme oamH nepsonpoxofey npe- H
MepUHATANBLHOW ncuxonorud, arug Yembepren, B cBoek
kuure «Co3HaHHe BAlETO HOROPOKIAEHHOro pederka»
mauter: «[oBopa Mo mpasic, MOYTH BCE, YTO MBI MpH-
BBIKJIM IYMaTh O MaJIeHbKHUX JeTaX, HesepHo. OHHM BoBCe
He NPOCThbIe W He3aMBbICTORATbIe cymecTBa. VIM npucyia
CHOXKHOCTb, KOTOPAS HE OMpe/ensercs MpOXHTHIM Bpe-
MEHEM. DTO MajleHbKHe CO34aHMsA C HEOXHUIAHHO GOJb-
My Meicsamu» [Chamberlain 1998].

BHyTpuyTpoOHLIA Mepro) KH3HN OKa3biBaeT KOJNOC-
Ca/fbHOE BAMSHHE Ha 3JOPOBbE W XapaKTep YeJOBEKa.
«KavecTBO KH3HM B MATEPUHCKOH yTpobe, B KOTOPOH
MBI TIpeOBIBAMH BILUIOTh O MOMEHTa pOX/eHus, oby-
CJIOBAMBAET HAILY MMPEAPACTIONOKXEHHOCTh K CEpAEYHO-
COCYAHCTBIM 3a00/1€BaHUAM, MHCYJIbTY, AKabeTy, OXUpe-
HUIO U MacCe APYTHX HELYTrOB», — MHUIIET B CBOCH KHHIe
«KH3Hb B MaTEPHUHCKOH yTpobe: HCTOUYHHK 3/JOPOBBS
W Bonesneii» nokrop ITurep Hatanussc [Nathanielsz
1999]. Bonee no3anue NcCIEROBAHNSA TTO3BOIWIN MO0~
HUTB 3TOT CIMHUCOK TaKUMU XPOHHYECKUMH HEYTaMH, KaK
OCTEOf10PO3, 2 TAKKE HEPBHbIE U TICUXUYECKUE PACCTPOH-
crea [Gluckman and Hanson 2004].

DTH HOBBIE NPEACTABICHUSA O BHYTPUYTPOGHOM Tteph-
O/I¢ )XU3HU YeNOBEKA 3aCTAB/MAIOT IEPECMOTPETh KOHLIETI-
UMIO TeHeTU4eckoro gerepmunuama. [Turep Haranuanc
nuuier: «ViMeercsa Bee 60/ble CBUAETEILCTR TOTO, YTO
POJTb JIPOTrPAMMHPOBAHUS 3JOPOBbS YENOBEKA YCAOBUSA-
MH €ro BHYTPUYTPOOGHOTO PasBHUTHA MO MEHBILEH Mepe
CTOJIB XK€ BETMKA, KK posb reHoB. I'eHeTuyeckas 6auso-
PYKOCTb — BOT TePMHUH, KOTOPBIH HAMAYYILuM 00pazom
XapaKkTepu3yeT VOOK/CHHOCTh B TOM, YTO Halua cyipba
B TEYEHHE BCEU XN3HU ONPEULSSETCH UCKIIOUUTETBLHO

185



'naBa cepgrMas

reamu... B oTimyme ot mpencnonHenHo# daranmama
FeHETUYECKOU O/IH30PYKOCTH, IOHUMAHKE MEXAHH3MORB
BHYTPHYTPOGHOro pPOrpaMMHPOBAHUA NO3BOAUT HaM
YAYHIIATh CTAPTORBIC YCJIOBMA B XH3HM HAIUMX AETeH H
HX TIOTOMKOB».

Mexann3mbl BHyTpHYTPOOROTO NPOrpaMMHPOBARNUA,
o koTopeix roeopur HataHnsic, — ato Te Ke camble
SHUCCHETUICCKUE MCXAHHU3IMBI, IIPU NOMOIH KOTOPBHIX
pa3/ipakUTedu M3 OKpykalouleid cpeabl YIPaBIAOT
reHHO# akTUBHOCTBIO. I10 yTBepx)aennio Hatannanca,
POAHUTENSAM BIIOJIHE TIOA CHJTY YJIYYIUUTH YCIAOBUA BHY-
TPUYTPOGHOTO CYILECTBOBAHMA CBOETO €IMe HE POAUBIIE-
rocsi pe6eHKa ¥ TEM CaMbIM ChIrpaTh B €T0 XU3HU POJib,
€C/TH MOXKHO TaK BbIPa3HUThCA, «TEHHBIX AHXEHEPOB».
Be3ycioBHO, 3Ta uaes ABBIETCA TAMAPKUCTCKOH U Mpo-
THBOpeunT AapBuHusMy. Cerogua Hatanmnanc — oaun
W3 TEX HEMHOI'HX YYCHBIX, KOTOPBIM LOCTA€T CMEJIOCTH
NpsAMO YHOMHUHaTh uMsa JlaMapka: «...nepegada npuo6-
PETEHHBIX TIPU3HAKOB OT TIOKOJIEHUS K MOKOACHHIO TpU
HIOMOIIH HETEHETHYECKUMX CPEACTB JIeHCTBUTENBHO HMeEET
mecro. Jlamapk Obut mpaB, MyCTh JaXe Takas nepeaava
U MPOMCXOJMT C TOMOLIBIO MEXAHH3MOB, HEU3BECTHBIX
B €r0 BPEMS».

WnTyutnsno omyuiaemasi KaXaoi MaTepbld BOC-
NIPUUMYHBOCTD BHIHAINMBAEMOTO €10 PeOeHKa K BHEIIHEN
CpeJie TMO3BOJISIET €My ONTHMHM3HPOBATH CBOE I'EHETHYE-
CKOe ¥ (HU3HOIOTHYECKOE PA3BUTHE K 3aPaHEE IIPHCIIO-
COOUTBCH K MHpPY, B KOTOPOM €MY NPEACTONT XHTb. B TO
Ke Bpems, eCd ILIof, OyAeT pa3BHBaThCA NMpU Hebaro-
NPpUAATHBIX BHECINIHHUX 06CTOHTCﬂbCTBaX, npucyljas eMy
SMUTEHETHYECKasi THOKOCTh peardpoBaHUA W PasBUTHA
MOJKET CTaTh NPUYHHOH LIENOro 6ykeTa XPOHHYECKHUX
3a6oneBaHHUH B 3peioM Bo3pacte [Bateson, et al, 2004].
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Bmusrge popareneit va popmupoBanue pebeHKa npo-
JO/DKAETCS U NOC/e €ro POXIeHUA, BEAb UMEHHO OT HUX
33aBUACAT YCJIOBHA, B KOTOPbBIX €MY TIPPIXO,IIHTCS[ XUThb.
B Henasno Bouuegiuer kaure Jsuuena Curena «Paspu-
THE CO3HAHHUA» TOBOPHUTCS O TOM, HACKOJIBKO BaskKHYIO
POJIb UrpalOT POAUTENH B PA3BUTHM MO3ra peberKa: « s
Pa3BUBAIOIIETOCT MO3ra pebeHKa MHUpD COLyMa CTaHO-
BUTCH UCTOYHMKOM BA)KHEWLIETrO OMBITa, BIHAIOMWIETO HA
3KCIIPECCHIO TEHOB, KOTOPbIE U ONPEAENSIOT, KaK OyayT
CBS3BIBATBCA MEXXAY CODOM HEMPOHBI ITPH YCTAHOBJICHUH
HEPBHBLIX NYTEH, CAYyXXaIUUX OCHOBROH MBICIHTENBbHON
aesrenprocTi» [Siegel 1999). Jpyrumu cnoamu, akTu-
BallMsA TEHOB, HEOBXOAUMBIX iisi HOPMUPOBaHHS 3R0PO-
BOro Mo3ra pebeHka, Tpedyer 61aroTROPHOrG BHEIIHETO
okpyxeuusa. Hoselimne HaydHble pe3yIbTaTel TOBOPAT
O TOM, YTO POAMTEIN IPOJAOIDKAIOT UrPaTh AJIA CBOErO
PC6EHK2 POJb «T'€HHDIX HHXEHEPOB» U NOCJIE €r0 pOX-
renus!

PoguTtenbckoe MporpaMMUPOBARUE:!
CHla IOICO3HAHYS

Ceituac mue xouetcs paccka3aTh BaM O TOM, YTO 3acTa-
BHJIO MEHS, 4eJ0BEKa, CUHTABIIEro ceGs COBEPIIEHHO
HEMPHUCIIOCOOMIEHHBIM K KAKUM OBl TO HU 6BUIO OTIOB-
CKUM OGsA3aHHOCTAM, MEPECMOTPETH CBOM NMPEACTaBIIe~
HHA O POAUTENLCTBE. D10 cnyunnock Ha Kapnbax — tam
Xe, TAe A CTYNWI Ha nyTs, Beaymud kK Horol 6nono-
run. Sl exan Ha MOTOLMK/IC YATATD JEKNMIO ¥ HA 60Jib-
MO CKOPOCTH HAJIeTe 1 IepeHUM KONecoM Ha 6opaiop.
Mortoupkn neperepuyica. Ecnu 6b1 He muiem, mos Gel-
Hasl TOJIOBa, TIOXAIYH, He TiepeHecsia OB TAKOro IMpU3eM-
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nenud. [lomaaca s 6601 6e3 cO3HaAHKMA (KaXeTcs, CTYJCHTbI
M KOJUIETH YCIETH MEHs1 TOXOPOHUTSH), a Ipuasa B cebs,
PE, YTO Y MEHA HET HY OJHOH LIeJ0K KOCTH.

B cnemyromye oY A eaBa NEPECTARIAI HOTH H OX 0N
Ha xHbruymero Keasumozno. Kaxasrit mar 6oneaseHHo
HaIllOMHHAI MHE O TOM, HACKOJIBKO CIPaBe[MBa NOCIO-
Buna « Twme eaems — panpie 6ynems». M Bot, Koraa s
B OYePeIHOU pa3 KPSIXTA BHINOJ3Q1 U3 ayJUTOPHH, OJIHH
U3 MOHX CTY/ICHTOB MPEAIOKUN MHE OOPATUTHCS K €ro
IPUATEITIO, C KOTOPLIM OH NMPOXXHBAJ B OJHON KOMHATE B
obumexurun. Jleckartb, TOT, IOMHMO Y4Ye6BI B MEIUIIUH-
CKOM IIKOJIE, 3aHUMAETCSA €lie ¥ MAHYAIbHON TeparHen.
S yRe rOBOpHI B NpeAblAylei [JIABE, YTO Mbi, y4EHbIE,
IPUYYEHBI CYUTATD NTONOOHBIE LITYKH FHYCHbIM DIApJa-
TancreoM. Ho ecm y Bac Bce 601MT, BB TOBEPHTE XOTh
B uepTa. Tak s BepBble IO3HAKOMWICSH C KHHE3UOIOTH-
€ — B TIPOCTOPEYHAH 3Ty METOAMKY Ha3bIBAIOT «MbILIeY-
HbIM TECTHPOBaHHEM» .

MaHyanbHBL# TEPANIEBT [IPUHST MEHS IIPAMO B CTy-
JeH4ecKoM obiexutun. [1apeHs npeanoxua MAe BbITH-
HYTb PYKY U COTIPOTHBISATHCA, KOTAA OH CTaHET JAaBHTH
Ha Hee cBepxy. ITockonbky OH 1aBu HECWIBHO, 1 BBLAEP-
JKa1 UCHbITaHHe ¢ decThio. [ToToMm oH monpocu, YTo6b!
s CONPOTUBJLIJICA €TrO Ha’XUMy W NPOH3HOCHJ BCIYX:
«Mens 30ByT Bprocx». Hu 10 Hu apyroe He cocTaBuio 1
MEHsI HUKAKOTO TPY/ia, @ s TOJyMas, YTO MOH KOJLIETH
ObUIH NPaBbl — 3TO KaKas-To yyiusb, M Torna on 3asewm,
4TO Tenepb MHe, BMeCTO « Mens 30ByT Bpioc», Hano cka-
3atb: «Mens 30ByTr Mepu». Kak TOJBKO s BBHITOIHHI
3TO AypalKoe YKa3aHHE, MO PyKa Pe3KO MOILIA BHH3.
«3u! — 3anporectoBan . — Ilo-moeMy, 51 He BOBpems
paccnabwics. [laBaii-ka nonpo6Gyem eme pas». M Mmul
nonpo6oBayd. f ycnemHo conpoTUBIANCA €r0 HaXH-
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My, HO CTOHJIO MHE cKa3aTh «Mens 30ByT Mepu», Most
pyKa He BBLIEpKHMBaIA JaBneHud. Sl moHsus1 — MHe ecTb
4eMy IMOYYHTBCS y 3TOro cryfeHta. OH OGBACHHT MHe,
YTO, €C/TH B CO3HAHAM YEJIOBEKA NOSABIISAETCA MbICTh, TIPO-
TUBOpEUalas He3bIOTEMOU «HCTHHE», 3alle4aT/IeHHOH B
€ro MOJCO3HAHHUH, MEXKIY HUMH BO3HUKAET KOHMIUKT,
3AMETHO OCTABNSIIONIMI MBILITIIE],

K cBoeMy HeManoMy u3ymiieHuIo, s yOeOHJICA, YTO
MOW XBaJICHBIH HHTEJUIEKT, KOTOPbIM 5 YBEPEHHO 3KC-
ILTyaTUPOBAJl B YHUBEPCUTETCKUX CTEHAX, OTOB CIaco-
BATh nepej NOJCO3HARNEM ITPU IEPBOM YAOGHOM Ciryuae.
Ecu st roBopun, 4T0 MeHs 30ByT Mepu, nofcosnanue
CBOJWIO HA HET BCE MOW CO3HATEJILHBIE YCWIAA Y/ICPKH-
BaTh PYKy.

Hraxk, y Mens eCTh eIle OAUH «yM», elle OfHa CUNa,
HANpas/Uiomas MoK XU3Hb. S 6bl1 MOpaskeH TaKUM
otkpbiTieM. M eme Gonplue MeHs NOTpsicIa MpaBoTa
Dperiga — 3TOT TAUHCTBEHHBIH YM OKa3aJICs CWIbHEE
co3Hanua. Kopoue roBopsi, BU3UT K MAHYaJIbLHOMY Tepa-
NeBTy B GYKBA/NBHOM CMBICJIE TIEPEREPHYA MOIO JKU3Hb.
MHe noBEnOCE UCHBITATDH HA cefe, KAK C MOMOLUBIO KHHE-
3UOJIOTHH MOXKHO ITPOGYUTE BPOKACHHbBIE IIEJIMTE/TbHbIE
CWIBI OPraHU3Ma M C UX MOMOUIBLIO UCIIPABUTE HapyIle-
HIJ1 B TIO3BOHOYHMKE. TOT, KO0 s CYUTAI MIapJIATAHOM,
JIErKUMH JBIDKCHHSIMH (32MeThTe, 6€3 BCAKUX JIEK2PCTB)
HOCTaBHI H2 MECTO HECKOJBKO MOMX IIO3BOHKOB, U A
OTMPABHJICA BOCBOSICH, KaK OYATO POAMBUIMCH 3aHOBO.
W uro camoe tnasHOe, S JUIIOM K JAMIYy CTOJKHYJCSH C
Gurypoit, 06BYHO CKPBIBAIOWIEACS 33 KYJIMCAMH, —
C COOCTBEHHBIM MOACO3HaHUEM!

[Toka s mien gomMoH, Mos ronosa nuia kpyrom. Iog-
CO3HAHHE HE MMO3BOULIO MHE HACTAMBAThb HA TOM, YTO
g — Mepu. OHO 31410, 9TO 3TO He Tak. Ho uro eme oHo
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3HAJIO Y OTKY/A €My ITO U3BeCTHO? MHe B rosiosy nesnu
KaKHe-TO CBEJEHWS M3 KBAHTOBOH (PHU3UKM, M s CTal
JOTafIbIBaTbCSA, YTO MBICH CIIOCOOHH BITUATH HAa HAC €Il
3¢(peKTHBHEH, YeM MOJIEKYJIhl XMMHYECKUX BELECTB.

Yrobul pa3obpaTbcs B TOM, C YEM MHE MPHILIOCH
CTOJIKHYTBCS BO BPEMsI CeaHCa MaHyaJIbHOW Teparmy, s
obparwics X cpasHuTensHol aHaromuu. CornacHo ee
[IPEAICTARTIEHUAM, Y€M HEDKE SBOJIOIIMOHHAS CTYHCHbB, HA
KOTOPOii HAXOJMTCH TOT WA HHOW OpraHM3M, TeM MEHee
Pa3BUTa €ro HEPBHANA CHCTEMa H, COOTBETCTBEHHO, TeM
60r1B1IIE OH MOJIATAETCA HA FEHETHIECKH 3aMPOrPAMMHPO-
BaHHBIE NIATTEPHB! NMOBe/IeHUsA (nature). MOTbUILKH NeTAT
Ha CBET, MOPCKHE YepenaxHd BO3BPALAIOTCA K OJHUM
M TEM XK€ OCTPOBaM M OTKJIAJBIBAIOT Ha bGepery suna B
OJIHO H TO e Bpemsl, 1acTOUKH npwieTaior B Kanucrpa-
HO B CTPOrO ONpeaeNeHHbIH eHb, 0JHAKO (MO KpanHe#H
Mepe, HACKOJIbKO MBI MOXeM 06 3TOM CY/AWTb) HU OJHO
M3 Ha3BAHHLIX CYWIECTB He 3HAET, YTO 3aCTAB/LIET €ro
BECTH cebsl AMEHHO TaK, a He WHave. Ux moseaenne —
BPOXKIEHHOE, OHO [€HETHYECKH BCTPOCHO B OPTAHH3M U
MoANaJlaeT MoK OnpeaeeHe WHCTHHKTA.

Opral-mamm, 33aHUMAaINNE BBICIINE CTyHEHH 3BO-
JNIOLHAOHHOMN JECTHHIBI, OTAHYAKOTCA GONbIIEd CA0XK-
HOCTBIO HEPBHOM CHCTEMBI H YIIPARJAIOLIETO €I0 MO3ra,
4TO TO3BOJIAET UM OOYYaTbCsA CIOXHBIM NATTEPHAM
" HOBEJEHUs SMITUPUUECKH — B NPOLECCe B3aUMOJAEH-
CTBUSA € OKpYXXamolleH cpeaoi (nurture). DTOT MEXAHH3M
00ydeHHs, IO BCEH BUAMMOCTH, MAKCUMATIbHO Pa3BHUT Y
4€10BEKA, HAXOMAMIEroCs Ha BEPIMMHE WM, O KPaiRHeH
Mepe, BOJIM3Y BEepIIMHbI 9BOMIOLMOHHON necTHvubl. Kak
nuwyT aeTpononoru Imwid lyaey u Pobepr Jlarenna:
«C TOYKH 3peHHA BEDKUBAHHA Y€JOBEK 3aBUCHT OT OGy-
JeHHs1 60MbIUe, YEM APYrye BUALL [aK, y HAC NOFABICHBI
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HHCTUHKThI, 6J1arofaps KOTOPbIM MBI MOTJIH 6bl aBTOMa-
THYECKN 3ANIMIIATHCA OT ONACHOCTEH H HAXOAMTh cebe
nuwy ¥ yoexxumie» [Schultz and Lavenda 1987].

Henpb3s ckasaTb, 4TO BPOXKAEHHBIX HHCTHHKTOB Y HAC
HET COBCEM, — BCIIOMHHMM XOTA Gbl cocCaTeNIbHBIH ped-
NeKC y TPyAHBIX MJIaJeHLEB HIU TO, KaK Mbl MIBOBEH-
HO OTAEPrMBaeM PYKy, KOCHYBUIMCh orHsi. [lojoGHble
HHCTUHKTUBHBIE YMEHHS BCTPOEHHI B 6a30Bble, C TOUKH
3pEHUS BbDKUBAHHA, MOJEH MOBEACHHUS YEIOBEKa, HE3a-
BHCHMO OT TOTO, K KAKOU KYJ/IbTYpE OH IMPHHAJIEIKUT WK
B KaKYIO UCTOPUYECKYIO 3TIOXY TOABWIICH Ha cBer. B nep-
BbIC MHHYTbl CBOCH XM3HH MOGOH MIafeHel, yMeeT TU1a-
BaTh He Xyxe jgefbduna. Ho geteit 3amyruBaroT popure-
1M — obpaTuTe BHUMAaHUE HAa PEaKLHIO MaMbl ¥ MaIbl,
KOIZa UX 4an0, OCTABIIHCH €3 IPUCMOTPA, YXUTPAETCH
nobpaTecs o Oepera. ViMenHo Tak peGeHOK y3HaeT, HTO
BOJIBI HY)KHO GOATBCS. A TIOTOM Te JKe MaMa ! Itana Tpa-
THAT MacCy YCUIMH, YTOGB! ux MadeHbKuH [[>KOHHM CHORA
HAay4WICSI TOMY, OT 4€ro UM TaK XOPOIIO YIAaNoCh €ro
OTYYUTb.

CrocoBHOCTb CO3HATENBHO 00Y4ATHCS HOBBIM HABBI-
KaM, TIOABUBIIASACA Y 4C/IOBEKA B IIPOLIECCE 3BOIIOLMH,
YACTO OKA3BIBAETCS CHITbHEE FeHETHUECKH 3aNIPOrpaMMHu-
POBAHHBIX HHCTHHKTOB, K YHC/1y KOTOPBIX MOXHO OTHe-
ctu ¥ PU3MOSOTHYECKHE (PYHKIUM HAIIETO OPraHW3Ma.
Tax fiorn wam aaxke BIONHE OOBIYHBIE JIOU, OBJAJIEB-
IMe METOIHKON 6HOI0rH4eCcKON OOPaTHOM CBA3M, MOTYT
PeryMpoBaTh YAaCTOTY CBOEro cepAnebueHus, KpOBAHOE
JaBJIeHHE, CKOPOCTb KPOBOTOKA H TEMIIEPATYPY Tesa.

ToBops 0 Hamel cnOCOGHOCTU OCBAaUBaTh CIIOXHbIE
TNOBE/IEHYECKUE NATTEPHBI, YUeHble CCBUIAIOTCS Ha BEJH-
quHy 4YenoBedeckoro mosra. OgHako HaM CTOMIO 6bl
HOYMEPHUTH CBOHM 3HTY3HA3M IO NOBOAY TAKHX apryMeH-
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TOB, Belb ¥ PAfia KUTOOGPA3HBIX (HANpHUMEP, Y AebhH-
HOB) TUIOIAb MOBEPXHOCTH MO3ra 6OsbliIe, YeM Y HaC.

CoMueHHA B TOM, 4TO TIPUCYIIRH YeJOBEKY WHTEN-
NeKT OBYCNOBJICH Pa3sMEpaMH €ro Mo3ra, NOpoXAaloT 1
M3BICKaHMA OpuTaHcKoro HeBposora [xona Jlopbepa,
KOTOPbIM NOCBAlLeHa omy6ankosannas B 1980 r. B Xyp-
Hare «Cavienc» cTaTes, o3arnasieHHas « Lak au yx Bam
ayxel Mo3r?» [Lewin 1980]. Jlop6ep u3y4mn MHOXe-
CTBO cayuaeB ruapouedanuu («Bogsl B Mo3ry»). Koppe-
cnonpeHtT xypHana «Catterc» Popxep JIbiouH uutHpyer
€ro B CROEH CTaThe:

«Y nac 6 ynusepcumeme [Iledpdpurdcxuti yru-
sepcumem] 6vLr cmydenm, y Komopozo x03pPuyu-
enm unmenrexmyarstozo pazeumus (1Q) paswaics
126. On noayunn ounaom ¢ omawinem no mame-
MAMUKE U 6NOAHE HOPMANCH 8 COUYUANLHOM OMHO-
wenuu. I1pu ecem npu mom y napxs npaxmusecxu
Hem M03208... [Iposeds cxaruposarue, Mol 6Mecmo
HOPMAAPHOU MO32080H mKaHu moiuuronu 6 4,5
canumumempa Mexoy HesyoouKamu u no6ePxHo-
CMBIO KOPbL YBUOLAU MOHKUY, NPUMEDHO MULIUME-
mpoeuiti caoti mo3za. Ezo yepen 3anoanen cnunmo-
MO320801 HUOKOCHBIO».

Momobubie daxTyl 3aCTABIIOT HAC NTEPECMOTPETH,
Ka3anoch ©bi, He3plbleMble NMpPEACTaBIEHUA O pabo-
Te MO3ra U (PUIUYECKUX OCHOBAHWUAX YENOBEYECKOTO
UHTEJUIEKTA. B mocnecnoBun K 370 KHHUreE s €ILE CKaXy
O TOM, YTO MBI HE CMOXEM NOCTUYh COOCTBEHHBIN
pa3yM, €CJIH He IPHMEM BO BHUMaHWMe TO, YTO NPHHATO
Ha3eBaTh yxoM wiu sxxe Ceepxco3snanueM. Ho npesxae
CTOHT NOJAPOGHO IOFOBOPHTH O UPHBHIMHBIX JUIA TICH-
XOJIOTOB M IICHXHATPOB KOHUEMIMAX CO3HAHHA H NOJ-
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Oco3HaHHOE POOMTEILCTBO

co3HanuA. C NOMOLIbIO 3THX KOHLENMUMHA st cOBUpaIOch
MOJIBECTH HUOJIOrMYecKyto 6a3y MO TaKue BewH, KaK
OCO3HAHHOE POIUTENBCTBO M 3HEPTO-TICUXOJIOTHYECKHE
METO/IBI ACUEHUA.

[Tonb3a u Bpe[ IIOICO3HATEJIBHEIX
[IPOrpaMM

BCpHCMC}I K IIpob6iieMe, KOTOPYIO MOCTABHIA TMepej,
YeJIOBEKOM 3BOJIOLHUA, 2 HMEHHO: BO UMA COOCTBEHHOT'O
BBDKHBZHHA €My HEO6X0IMMO GBICTPO YCBAHBATH OTPOM-
HOE KOJIMYeCcTBO MH(OPMALK M YMETb JODKHLIM 06pa-
30M BIKCBHIBATBCA B TO, YTO €I0 OKPYXaeT. DBOJIOUHS
HaJeJIuIa Hall MO3T CNIOCOGHOCTBIO 3amevaTneBarh B
MAMATH HEBOOOPA3UMOe MHOXKECTBO (PAKTOB U MOJETIEH
TIOBEMICHAsA. YYeHBble NOJIATaloT, YTO KIIOYOM K [IOHAMA-
HHUIO 3TOM ero COCOGHOCTH ABMASETCA IMEKTPHUECKAS
MO3TOBas aXTUBHOCTh, PETUCTPAPYeMasi MPH MOMOIIM
aMeKTpo3Hedanorpamm. BykBanbHOe 3HAYEHHE CIOBa
«anekTposnedanorpammas (DI} — «anekTpuyeckoe
n3obpaxenue Mo3ra». Ecniu mpoaHanuaupoBars 3TH,
HAl0 CKa3aTb, 3AMbICJIOBATHIC H306pakeHHs, Mbl YBU-
JHM, 9TO MO3[OBasi aKTHBHOCTb YeJIOBEKA OTPaHHYEeH2
JHANa30HOM OT HH3KOYaCTOTHBIX AEJILTa-BOJIH 0 BbICO-
KO4aCTOTHBIX GeTa-BosiH. [1pH 3TOM Ha pa3HBIX 3Tanax
pa3BUTHA peGeRKa NPeodAANAIOT MO3TOBBIE BOJIHBI TOTO
WK HHOTO THIIA.

[TocnegoBaTenbHOCTL CTafiui MO3roBOM 3NMEKTpUUC-
CKOM aKTHBHOCTH Y Pa3BUBAOIIETOCA pedeHKa OnucaHa
B paGorax gokropa Pumpi JIaii6oy [Laibow 1999 and
2002]. B nepuox oT pox/ieRus O ABYXJIETHErO BO3pacTa
4eJIOBEYECKHH MO3T NPEUMYIIECTREHHO (PYHKUHOHUPYET
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I'nmasa cegpmas

byaem CYMTaTh, 4TO NOMELIEHROE BBEPXY U300paxerme APeRRErD MHKCKOTO
CBATUAULLA Mady-TTMkYy CocTouT U3 20 MITIH. TOHEK-NWKCRNIOB, YT0 COOTBET-
CTBYeT TOW NOpUMH MHEPOPMALIY, KOTOPYIO Hallla HEpBHas CUCTEMA BOCTPH-
HUMAET B TeveHue cekyrAaw. Kaxas xe YacTs 5Toi uidopmalmm yceansaeTcs
32Ty Xe CeKyHAy CO3HaTeNbHOR COCTABNSIOUEH Hawero yma? BarngHute Ha
TOYKY Ha HHXXHEM PHCYHKe (BoobiLle roBOpS, MHE NPULWANOCE YBENUUUTL ee

8 10 pa3, «rabil QHa CTana 3ameTHa). Bao ocTansHyio uHdopmaumio

{4epHOE NoNe Ha HIWKHEM pUCYHKe] yenesaeT obpaboTatb noacosHaHue!
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Oco3HaHHOE POOMTENECTBO

Ha Haubonee HU3KKX yacroTax — ot 0,5 1o 4 Konebanun
B ceKyRay (repn). Taxue xone6aHus Ha3bIBAIOTCS JENbTA-
BonHamu. I Ipn sToM Ha doHe AebTa~BONH ¥ A€TEH MOTYT
IPOUCXOUTh KPATKOBPEMEHHBIE BCIILILIKY HOMNCE BHICO-
KOYACTOTHOW MO3rOBOM aKTHBHOCTH. B BO3pacTe o1 gByX
J0 LIECTH JieT y pebeHKa HaYMHAET NpeobaaaTb MO3ro-
Basl 2JIEKTPHYECKasi aKTUBHOCTb 60Jice BHICOKOM H9aCTO-
TH — TeTa-pouns! (4-8 I'n).

IMeHHO B 3TOT «AETCKUH» AMANA30H AenbTa- U TeTa-
BOJIH, CTPEMSATCH NEPEBECTH MO3TOBYIO JEATETBHOCTh
CBOMX B3POCJILIX NALMEHTOB PHITHOTEPANEBTHI — B TAKOM
COCTOSIHMH YEeJIOBEK JIETKO BHYIIAEM H XOPOUIO NO/JaeT-
sl NpOrpaMMHpOBanuio. Tenepb MOHATHO, YTO NO3BONSA-
eT pe6eHKy Mornomars Heo6X0AUMBIE €My TMIRHTCKHE
06'beMbl KHPOPMALHH.

Yenopeyeckoe oOLIECTBO H HPaBbl COLHYMAa MEHS-
I0TCA TaK OBICTPO, YTO HUKAKHE BPOXJEHHbIE, TCHETH~
4eCKH 3aNpOorpaMMHUpPOBAHHbBIE HHCTHHKTHI HEe NOMOT-
nu 66l peGeHKy afanTHPOBAThCA B CNOXHOM MMpe
B3pocauix. [lo3TomMy ManeHbKME JeTH BHMUMATC/IBHO
H26AI0210T 32 TeM, 4TO UX oKpyxaer. Oun Kak ryGxa
BEHTBIBAIOT KaXXJO€e C0BO POJUTENEN H Ha NOACO3Ha-
TEJILHOM YPOBHE YCBAMBAIOT MX MOJENU NOBEIECHUS H
BEPOBAHHS.

Hccnepoparten n3 MIHCTHTYTa M3yyeHHs [IPHMATOB
npu KHOTCKOM yHMBepcHTeTe 06HAPYXHUIIH, YTO TOYHO
TaK ke BeAyT ceBs1 1 JeTeHbld uMmianse, B cepum 3Kkc-
TIEPUMEHTOB MATh-IIMMIIaH3e O6Y4MIN PacCMO3HABATH Ha
3KpaHe KOMIIBbIOTepa Heporiidbl, 0003Havalomue pas-
nuyHble 1Beta, Ecam ona BbIOMpasa MpaBWibHBIE HEPO-
ri, e JaBaJd MOHETY, KOTOPYIO OHA J0JIKHA ObuIa
OMYCTHTH B ABTOMAT, 9TOOB! IOJYyYHTh B Ka4eCrBe BO3HA-
rpaxzaenus GpykTol. Bo BpeMs TakKMX TPEHMPOBOK PALOM
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'naBa ceapMas

€ MaTepbO-MIHMITAH3E KPYTUics ee jetennint. M kakoso
e OpLIO yAUBIEHHE 3KCIIEPUMERTATOPOB, KOLA OAHAXK-
JLbl OH, HOK2 €ro MaTh MoTyJyana U3 aBToMaTa 3apadoran-
Hible (DPYKTHI, BKIIOUM KOMIIBIOTED, BLIGPAT Ha 3KpaHe
HY>KHBIY HepPOrU(, ITOTYYUT MOHETY H TOXKE OTIIPABHUII-
cs K $pyxroBoMy asromaty. VlccienoBarensam ocraBa-
JOCh 3aKHOYMTD, UTO JETH MOTYT yCBauBaTb CJIOXHbIC
HABBIKYU [IyTEM NIPOCTOrO HaGIIOJEHHS 32 POAUTEISIMH U
He HYK/JAIOTCSt B AKTUBHOM HACTaBHHYECTBE C X CTOPO-
bl [Science 2001].

W y mopeid, ¥ y wuMnan3e BOCTIPHHATbIE B XETCTRE
MO/JIe/TU TIOBE/ICHU 3aMe4aT/ieBalOTCsA B MOACO3HAHVM B
BUJI€ MOBEJCHYECKAX NporpaMM. EJQMHOXKIB! 3anAThie B
HOJICO3HAHUH, ITH TIPOTPAMMBI YTIPABASIOT HAMH B Teye-
HHe BCeH JKM3HH... €C/IH TO/IbKO Mbl HE HAXOUUM COCob
HX H3MeHHTb. EC/TH BbI CKITOHHBI HefooueanBaTh ¢ dek-
THBHOCTH TRKOTO NPOrpaMMHPOBAHHA, BCIOMHHTC, Kax
BaUl cCOGCTBeHHBIH pe6eHOK BIEPBLIE MPOU3HEC YCIbi-
IaHHOE OT Bac «HEXOpoulee» CI0BO. YBEPEH, BbI O6pa-
THJIH BHUMAHHE HA TO, KAK TOYHO OH BOCITPOM3BE/T OTTEH-
KM Raillero NpOM3HOLIEHUS W uHTOHaUM0. bonee Toro,
OH, CKOpEE BCETO, YIIOTPEOMI 3TO CJIORO B UPABHIbHOM
KOHTEKCTe, '

A Teneps mogyMagfTe, YTO NONAYUYHTCSH, €CAHM OH TO B
Jeno 6yJer CABIUATh OT Bac: «1bl CJIIOHTAH ¥ Cjlabak»
MIH «Thl HUKOTAA HUYEro He JOOLEIBCA B JXH3IHU».
MpHorue pogutenu nonpocTy He TOHRMMANOT, YTO TaKHE
CJIOBa 34NevaT/ieBalOTCA B [OACO3IHATENHHONW NMAMATH
pe6bEHKA B KAYECTBE HENPEAOXKHBIX «(PaKTOB», KAK GUTHI
¥ 6aliThl HA JKECTKOM JAHCKE HACTONHHOTO KOMITblOTEpa.
Heru eiie He CiOCOOHBI KPUTHYECKM OLEHHUBATL HEOOLY-
MaHHbIE POAUTENBCKUE CTOBOUHAHMSL U BOCTIPUHAMAIOT
UX KaK AOJ/MMHHYIO XapaKTEPUCTHKY CBOero «i». Byny-
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OcCo03HaHHOE POFUTEIILCTBO

4H 33MHCAHHON B MOACO3HAHHE, TaKasg XapAKTEPUCTHKA
CTAHOBUTCA MPOTPAMMOY, ONPEACTMNOUICH MX NOBEEHHE
¥ OrPaHMYMBAIOUICH JANBHEHIIYIO XH3HEHHYIO caMopea-
JIM3ALHIO.

CraHoBsCh crapiue, Mbl JIJIACMCA MEHEE BOCTIPUHM-
YHBBIMHM K BHELIHEMY [IPOTPAMMHPOBAHMIO U B HAIICH
MO3rOBO¥ aKTUBHOCTH HaYHHAIOT BCE OTUETHBEH Npeot-
NazaTh BBICOKOYACTOTHBIE aibda-Bonns! (8-12 I'n). Tlpn
3TOM HAIIIM OpraHebl YYBCTB (IV1a3a, YW, HOC) Habmoua-
IOT 32 OKPYXAIOUIMM MMPOM, 2 CO3HAHHE yIOJ00IIfeT-
€S 3€pKally, OTPaXXalolMeMy COBOKYNHYIO BHYTPEHHIOKO
JEATETBHOCTh KIETOYHOTO COOBIIEecTBa Tena. DTO OCO-
3HAHHE CBOEH «CAMOCTH».

[Ipu6nu3vutensbHO B ABEHAALATHIETHEM BO3pacTe B
AeATENBHOCTH MO3ra peGeHka HaumHaloT HabmojaTh-
CH [IPOROJIKUTENBHEIE IEPHOAB elle GoNlee BHICOKOYA-
CTOTHOM, TAK HAa3bIBAEMOH GeTa-BONHOBON aKTUBHOCTH
(12-35 Tu). Bera-cocrostaue MO3ra — 3TO Ta COCPELOTO-
Y€HHOCTB, KOTOPYIO BBl IEMOHCTPUPYETE, KOT/A, HATIPHU-
Mep, YUTaeTe KHHTY.

A HenaBHO B MO3rOBOH AXTHBHOCTH 4e/OBeka Opuia
BbIJIEJIEHA IIATAd, elle 6oJiee BHICOKOYACTOTHAS COCTaB-
ysionas — ramma-Bonusl (> 35 I'n). B ramma-sonanosom
AHANa3oHe YacTOT MO3r paboTaeT B PEKUME «ITUKOBOH
HPOH3BOJIUTENBHOCTH» , XaPAKTEPHOM JUIA NIWIOTOB NPH
NPH3EMIEHUH CAMOJETa M POPECCHOHANBHBIX TEHHH-
CHCTOB, IPUHMMAIOIAX «BJIET» MOIIHYIO OJAYY.

K TtoMy mMoMenTy, xorpa MaseHbKHE MAJbUYMKH M
JEBOYKH CTAaHOBATCA OONBIIHMH NSAAMHE B TETAMH, UM
yKeé HEKYJa XEBATHCA OT YCBOCHHBIX UMH BEPOBaHWI —
HaYHHaA C MPEACTABACHHSA O TOM, KaK HMCHHO HYXHO
XOOHTb, A A0 «3HAHHA», YTO U3 HUX HHKOIJAa HHUYCTO HE
BbifeT (wim, nav bor, Hao6opor, — N0 BEINECTOBAH-
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I'naBa cepMas

HOU MOGAIUMH POIUTEIAMH YREPEHHOCTH B TOM, YTO Y
HMX [IOJIyYHTCS BCE, 3a YTO OHH HU BO3bMyTcs). Bryne
C reHeTU9eCcKd 32MporpaMMHAPOBAHHBIMA WHCTHHKTAMH, .
3TH 32MEYAT/ICHHbIC B IOACO3HAHNN BEPOBAHMSA CMOCO6-
HBI CBECTHM HA HET HE TOJBKO HAally CHOCOGHOCTBL COMpO-
TUBJATHCA HAXKUMY HA PYKy B KaOUHETe MaHYaJIbHOrO
TepaneBTa, HO U PENIHMOCTb MEPECTATh — HAYMHAA C
Hosoro roga — rpo6utb cBoe 340pOBbe TabMeTKAMH U
00XKOPCTBOM.

B CBAI3M C 3THM MOXHO CHOBa BCIIOMHHTb O KJIETKaX.
Mp1 y>xe roBOpwIM O TOM, 9TO, XOTA KIETKH, KAXKAas 110
OTAENbHOCTH, 00/1a8a10T COGCTREHHBIM UHTEUIEKTOM, BCE
OHH, OOBEIUHHUBIIUCH B MHOTOKJIETOYHOE COOOILECTBO,
6eCrpEKOC/IOBHO TIOMYUHAIOTCH KOMaHAAM «KOJUIEKTHB-
HOTO TOJTOCa» OPraHH3Ma, TIPUYEM JAXKE B TOM CIIyYae,
€CJIN 3TOT roJIOC HABA3BIBAECT UM TY6HTCJIIJHO€ 2151 HUX
noseficHue. TOYHO TaK Xe W MbI MOAYHHAEMCA TOJOCY
Hamero NMOACO3HAHMA.

Tem He MeHee st X04y MOUEPKAYTH, ITO BOBCE HE 0bs-
3aTENBHO NPEJCTARLATL cebe TOACO3HAHME KaK HERoe
yXacHoe (ppeluCcTCKOe BMECTHIHIIE JOBJIEIOILErO Haj,
HaM¥ JeCTPYKTHBHOIO «3HaHHWA», B AeHcTBUTENBHOCTH
NOICO3HARME — BCETO ML XPAHUIHLIE 3aTOKEHHBIX B
HETO NIPOrPaMM, «KeCTKUMH JAHICK», HA KOTOpblﬁ 3alUChI-
BalOTCA BOCNIPHHHMAaEMbIC HAMH MMOBEACHYCCKHE MOJACITH.
BTH MPOrpaMMel/MOBEACHIECKHE MOAETU AKTHBUPYIOT-
CA CMTHa/IaMH, YJAaBIMBAaEeMbIMM HaleH HEPBHOM CUCTe-
MOH M3 BHELIHErO MUPA WIH K€ UCXOMSIUMMH W3HYTPH
HamEro Tejia — pa3JIHYHoOro poja aMOUUAMH, YYBCTBOM
yaoBonbcreus, 60abi0. UHBIMU clioBaMH, peub UAET O
MpOCTeHIeH peakuuM TUNA pa3gpaxeHue-oTkiIuk. Pas-
JAPAXCHHE ABTOMATHYECKU 3anyCcKaeT ﬂOBC}ICH‘lCCKHﬁ
OTK/IMK, KOTOPOMY MBI ODYYHINCH, KOT/IA HCTIBITAIH €r0
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Oco3HaHHOE POOUTENLCTRO

BrepBble. B MOAO6HBIX CUTyaUMAX MOJH, OCO3HAIOIIHE
ABTOMATH3M TAKOTO PEardpOBaHUs, [OBOPSAT, UTO Y HUX
HAKAA «HYXXHYIO KHOTIKY».

HPC)KJIC 4YEM B pe3ynb‘ra"re 3BOTIOLHMHY BO3HHKJIIO CO3Ha-
HHE, JEATEAbHOCTb MO3ra OrPaHUYUBaAIACh pedieKcamu.
Mo3sr aBToMaTHYeCKH pearrpoBai Ha BHEUIHHE pas3apa-
XKEHHA, 33HEﬁCTBYE r€HETU4YECKHN 3aIpOTrpaMMHPOBAH-
Hble (MHCTMHKTHBHBIE) WIM HECIOXXHBIE IPHOOPETEHHBIE
MoAesi noBe/ieHnsi. IMEHHO Tak BeayT cebs KHBOTHEbIE.
Cyns no BceMy, OHE He 33TyMbIBaIOTCS O CBOUX JICHCTBH-
six. TOYHO TaK ke Mbl pedIEKTOPHO MOPraeM B OTBET Ha
AYHOBEHUE BETPa U JAepracM HOrod NpH yAape MOJIOTOY-
KOM II0 KOJIEHY.

Co3sHaHMe: TBOpEel, BHYTPU HAC

B HPOLIECCE IBOTIOLMH BBICIIHAE MJIEKONMUTAIOIIME, B 4aCT-
HOCTY UIMMMNaH3e, KATOOGpa3sHble U Y€JI0BEK, PHOOpeny
eme OJJHy BaXXKHYIO COCTABJAIOLLYIO CBOErO yMa, KOTO-
pas Ha3bIBaeTCs CAMOCO3HAHUEM WIIH, COBCEM TPOCTO,
cosHanueM. boiee fpeBHee mogco3HaHUE — 3TO UTO-TO
Bpofe «aBTonunoTa». Co3HaHHe K€ MOXHO CPaRHHUTE C
«py9YHBIM ynipaBiieHHeM». Ecin Bam 171a3 yRUAMT 1IpH-
GIMDKAIOIIMICH K HEMY MsiY, Bbl, BEPOATHO, He yCIleeTe
COpPHEHTUPOBATLCA U OTPEArMPOBATh HA 3TY OMACHOCTD
cosuarennno. M Torpga BMemuaeTcs Baule 110CO3HaHHE,
obpabarteBaomiee 0koJMo 20 MIH. BHEIIHUX pa3ApaKu-
TeJieH B CEKYHAY (32 Ty JKe CeKyHIy CO3HaHHE CIOCODHO
o6paboTats UL 40 pazpaxuTesen); OHO NPaKTHYE-
CKM MFHOBEHHO 3acTaBuT ria3 MopruyTs [Norretranders
1998] (cM. nimoctpanumio). Tlogcozsanne — 3Ta ogna
13 HauGOoMee MOLIHBIX MU3BECTHBIX HAM CHCTEM 06pa6oT-
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K1 HHPOPMALHI — B CIy4ae HEOGXOAMMOCTH BKIIIOYAET
panee yCBOeHHble (BBIYICHHbBIE) MOAEH NoOBeAcHUA 6e3
BCAKOM ITOMOIM MAH KOMAaH/BI CO CTOPOHBI CO3HAHUA, H
aaxe 6e3 ero pejoMa.

JBe 3TH cocTaBasAIomKe HaLEro yma obpasyioT AMHa-
MUYHBIE Ry3T. HanpuMep, Moka Baire CO3HaHUe cocpe-
' JOTOYEHO Ha 3aIUTAHHPOBAHHOM Ha IATHHUY BEeYEePUHKE,
TI0ACO3HAHKUE MOXKET KaK HU B 9eM He ObIBAIO yIIPaBJIATh
TA30HOKOCWIIKOM, CIefisi 3a TeM, YTOOH! Bbl HE MMOPE3AIH
cebe HOTH U He 3aaBHJIM HEKCTAaTU NOABEPDHYBUIYIOCsS
KOIIKY.

CoTpyHMYECTBO ABYX 3THX COCTaBIAIOWHAX YMa
MOMOracT HaM CHavYa/ld CO3HATENBHO YCBOUTH CJIOKHBIC
TMATTePHBI NORE/IEHHS, a 3aTEM HCNONb30OBATh UX YXKe
HoACO3HATesIbHO. [ ToMHHTe, KaK BBI BIEPBHIE YCEAHCh 32
pyns asTomMoO6wia? Jlymalo, B TOT MOMEHT Batlle CO3HARME
He 3HaJOo, 32 YTO eMy XBaTaThcA. BaM Hy>kHO 6bI10 cMO-
TPETb B 3epKana 3agHero u 60KOBOTO B2, 06paIlaTh
BHUMAHHE HA CIIHAOMETp H Ipyrue npubopul, JARyMs
HOTAMH YNPABIATECHA C TPEMs NeAaIsIMH U BIO6GABOK
CTapaThCsi COXPaHMTh XNaAHOKpoBre. [Ipouwio JoBoab-
HO MHOTO BPEMEHH, MPEX/E YEM Bbl dBTOMATU3HPOBAIH
CBOM HABBIKU BOKIEHUs, BEPHO?

A ceroans BB cajuTech B MALIHHY, BKIIOYACTE 32KH-
raHWue, A Balie MOACO3HAHHE ITOCHAYLIHO 3aAeHCTBYET
MHOXECTBO CJIOXKHBIX HABBIKOB, HEOOX OZIMMBIX [JISI TOTO,
4To6B! 61aTONONYyYHO poeXaTh 110 ropoAy. Bl xe npu
3TOM Ntepebupaere B MaMATH CAKCOK TOBApOB, KOTOpbIE
HYXHO KYIIHTb B MarasHHe, 4 HH CEKYH/bl HE JymaeTe
0 camOM BOxJAeHUH. KpoMe TOTO, 51 HE UCKIIOYAIO, UTO
BaM, KaK U MHC, CTy4as0Ch BECTH MalllMHy, HACNaXJasCh
npusATHOM Gecenoi ¢ nonyraukoM. B rakoi cutyauuu no
BOJMTENSA NOPOit HE Cpa3y AOXOJMT, YTO OH AdBHO TPO-
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HYJICS C MECTA M YBEPEHHO JABMXETCSI B IMOTOKE TPAHC-
NIOPTa, He OCTaBJsAA NTO33/iM CE0A CHECEHHBIX JOPOKHBIX
3HAKOB.

OnHaKo 1MoCO3HAHHE HE CIMIOCOOHO Ha TO, HA 4TO
COCOOHO CO3HAHME, a3 UMEHHO — CIIOHTAHHO M TBOpYE-
CKH peardpoBaTh Ha BHEIIHHE pasapaskurenu. 1oabKo
6sarofaps cO3HAHUIO Mbl 0OpeTaeM cB06O/ly pearupoBa-
HHA | niepecTaeM O6bITL pabaMy 3a710)KEHHBIX B HAC NIOBC-
JeRYecKuX nporpaMu. BripodeM, 4T06b OKOHUYATENBHO
OCBOGOAMTBCS OT UX BJIACTH, CJIENYeT CTaTh B IOJHOH
Mepe CO3HATEeIbHBIM, a 3Ta 33/1a4a YPe3BbIYAHHO TPYy/-
Ha ¥ TpebyeT HEMIOXHUHHOU CWIbl BOMH — 3J€Ch CO MHOM
COTJIACHTCSA TIOOOH, KTO XOTb Pa3 (IONPOOOBaAI €€ PELIUTE.
Kak TonbKO Baille CO3HaHWE XOTb HCMHOTO OTBJIEKAETCH,
NIOJICO3HAHHE TYT XKe OepeT HaJl HAM BepX.

Kak Mot M, AY3IT CO3HAHHS U MO/ICO3HAHYS TIpes-
craBiser caboit NOUCTHHE (PeHOMEHANMBHDIH MEXaHU3M:
MOKA MOJCO3HAHKUE, KOTOPOE BCErja NpebhBaeT B HACTO-
SINEM, 32HATO TEM, YTO HYKHO B AAHHbIA MOMEHT, CO3Ha-
HHE UMEET BO3MOXXHOCTb IIOIPYXAaThCsl B [PE3bl U MBIC-
JleHHO 06palaTbCA B NPOLUIOE Wik Gy ayiee.

Ho, x coxaneHuo, Kak pa3z TyT HAC U NOACTCPETaET
nosymika. [lapaiTte nogymaeM, Kak OyAeT AeiCTROBaTh
Ballle TIOACO3HAHME, TIOKA BBl MEUTAETE KAPAHHAJILHO
HM3MEHMUTD CBOIO JXKMU3Hb K JydIIeMy ¥ CTPOMTE TPAHANO3-
HblE NJaHbI?

Kak ono B 310 BpeMs 6yaeT ycTpauBaTh Bamy jgesia?
B Tounocry Tak, xak ero 3amporpammuposaid. HyxHo
NIOHHMATb, YTO MOJICO3HATE/BHNE IPOTPAMMBl, PeaH-
3yeMblc B T€ MOMEHTBI, KOIJIa BBl He CJICAUTE 32 CBOMMM
JACHCTBUSMMH, B CBOE BPeMsl ObUTH HEKPHTHYECKH BOCIIPH-
HATHl BAMH OT ApPYTHX OJEH — POAUTENEN, CBEPCTHH-
KOB, YYHTENEH — H BOBCE HE OOA3ATENBHO COOTBETCTRY-
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I'naBa cenpmas

IOT TEM LENAM, K KOTOPBIM CTPEMUTCS Ballle CO3HAHME.
Yacro Takue MporpaMMbl CTaHOBSTCA CaMbIM GOJbIMM
NPENATCTBHEM H2a MyTH K 3alIaHUPOBAHHOMY YCHEXY.
I1pu 3ToM OHH He TO/NBKO mpeAONpPeACNAIOT BaIle MOBe-
JIEHHE, HO M BIIHAIOT HAa COCTOSIHHAE 30POBbSl.

Ho nyxHo monumartb ¥ t0, uro Ilpupona ne cobu-
pajlach ACNATh ABOACTBCHHOCTb CO3HAHHSA YEJIOBEKA €ro
aXWInecoBoi naToi. bonee Toro, 312 ABOMNCTBEHHOCTD
MOJKET IPUHECTH HaM OrpOMHYIO noss3y. [lpencrasere,
9TO POAWTENN U YUUTENs CTPOAT CBOHM B3aHMOOTHOILLIC-
HUA C JPYIHMH JIOABMHU MCKITIOYHTENBHO Ha IPUHUMIIAX
4YeN0BEKO/HOOHS ¥ B3AaHMHOM I10Jb3bI Y NIONAIOT peGeHKy
TOJTIBKO XOpOLIHe TIPHMEPHI A5l NOAPAKAHUA. 10T, 4be
NojCo3HaHKe OyAeT 3anporpaMMHPOBAHO TAKUMH NOBe-
ANCHYECKUMH MOJIE/ISIMH, CTAHET IPEYCNEBaTh B KU3HH,
JlaXXe He 3aiyMbIBasAch 06 aTom!

Ilena nobenpb! HaZl IOOCO3HAHUEM

Ecnn O CO3HATEJbHOU COCTABJIAIOUIEH YE/OBEYECKOrO
yMa MO3KHO TOBOPHTB KaK O HEKOEM «IIPH3PAKe B MANIH-
HE», TO [10 OTHOLIEHHIO K TOXCO3HAHHIO TAKHE CPaBHEHHS
HenpasoMepHbl. [loco3nanue ckopee NoxXoxe Ha My3bl-
KQJIBHBIA aBTOMAT — OHO 6ECHPEKOCTOBHO BOCIIPOHU3BO-
JWIT TY MK UHYIO TIOBEAEHYECKYIO MECHIO, CTOUT TOJHKO
HAXaTb HYXXHYIO KHOMKy. [Ipeanonoxum, 3Ta necHs
BaM 4eM-TO He Hpasutca. CMoKeTe /i Bbl €€ 3AMEHHTD,
€C/U MpHMETECh BO3MYIIATLCS W Pa3MaxHBaTh PyKaMi?
B roapi yuebnl B KO/MIEARE MHE CIyYanoch BUAETh, KaK
TO/IBHINUBILNE CTYACHTHI UCCTYIUIEHHO MUHANU U [IOHO-
CHJIH MaTepHbIMH CJIOBAMM YeM-TO He YIrOJAUBIIME UM
MY3bIKA/IbHbIE aBTOMATbl, — CaMO COOOH, 6€30 BCAKON
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I0NB3bL. TOYHO TaK JKe, HU NPHYUTAHMS, HU HACHIIHME CO
CTOPOHDI CO3HATEIBHON COCTABASAIOINIEH HAILIErO YMa HE B
CHJIaX 3MEHMTb TOBEACHUECKHE TIPOrPaMMBI, 3alIUCAH-
HbI€ Y HacC B HOACO3HaHMH. Mbl cMoXeM HalTi JeHcTBeH-
HbIE CIIOCOOBI €0 MePenporpaMMHPOBAHHSA TOBKO B TOM
cIyyae, €CTH MEPECTAHEM C HMM CPaXKaThCA.

Oco3HaTh BCIO TWETHOCTH NONBITOK NOGEAUTDH IOA-
CO3HAHHE HE TaK-TO JIETKO, BeJlb OHOM U3 MPOTpaMM,
YCBOEHHDBIX HAMHU B JETCTBE, ABJIAETCA BEPA B TO, YTO MBI
BCET/IA U BO BCEM JOJ/UKHBI ICMOHCTPHPOBATL CHTy BOJIH.
Bot MbI U IEMOHCTPHPYEM ee, Crapasicb MPOWHOUTL CBOM
Nnojco3HaTe/IbHbIe TIPOTPAMMB! KaK KAMEHHYIO CTEHY.

Konpnukr mexay cosHaTenbHOW BoJiel M 1OACO-
3HATEIbHBIMH TIPOTPAMMAMH MOXET CTATh UPUYHHON
CCPBLE3HBIX HEPBHBIX PacCTPOHCTB. XOpolleH WITOCTpa-
1MEH K TOMY, WTO C IIOACO3HaHWEM HE CTOHT 60poThCH,
cyxuT KiHowisM «Bieck». Tepoit 3Toro ocHoBaHHOTO
Ha peatbHOH NCTOpUH PUIhMA, aBCTPATIHIUCKAN THAHHCT
aBua Xenndrorr, Bonpeku Boje OTUA pemiaeT ornpa-
BUThCS B JIOHNOH 1 3aABHTH O cefe KaK O MY3bIKaHTE
MHPOBOTO ypoBHs. OTel, NepesxuUBIIHIA YKacki X0JI0KO-
Cra, yb6exmaer ero B TOM, YTO MUP NOJOH ONACHOCTEH U
TOT, KTO YEPECYYDP «BLICOBBIBAETCH», PHCKYET JKH3HBIO.
Ho Xeabdrorr nonoH permidMocTi OCYILECTBHTS CBOIO
meuty. B Jlongone o urpaet Ha KOHKypCe OYeHb CIOXK-
i Tpetuit doprenuanublit Kounept Paxmanunosa.
B dunsme orpasken KOHGIMKT MEXXy CO3HaHMEM Tepos,
KOTOPOE CTPEMHTCA K yCIIEXY, U €ro 3afpOTPAaMMUPOBaH-
HbIM OTLOM MOJCO3IHAHHEM, TBEPIALIUM, YTO ObITb BCE-
MHUPHOW 3HAMEHUTOCTHIO H NPeOLIBATL Y BCEX HA BUAY —
3HAYUT TIOJBEPTATh CBOIO JKMAHb OMACHOCTH. XeabProrr
WrpaeT XKOHUEPT, O6IMBAACH IOTOM, — €IO CO3HaHME
OTYAaAHHO CPAXXAETCH CO CTPALIAIMMMCA NOGeAbl Ha KOH-
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Tnara cengpmasn

Kypce MOJCO3HAHMEM 32 KOHTPOnb Haj TenoM. Cumoi
o XenbproTr 3acrasaser cebs AOUrpaTh KOHLEPT
JO KOHLIZ2 U [IOTOM TEPsAET CO3HaHHe — Gopbda ¢ moj-
CO3HATE/ILHBIMH NPOrpaMMaMHi OTHMMACET ¥ HETO CJIUII-
KoM MHoro cui. I'lobena gaercst eMy CIMIIKOM JOpPOTOH
LEHOH — OH CXOJMT C yMa.

IMogo6ueie, X0TA U MeHee ApaMaTHYHbIe KOH(IMK-
Tkl C YCBOEHHBIMH B JETCTBE MOJCO3HATEILHEIMH MPO-
rpaMMaMM 3HaKOMBI G0JIBINMHCTBY U3 Hac. JJocratouHo
BCTIOMHHTD, KaK PbSHO MEI GepeMcs 3a fiena, KoTopble
HaM sIBHO HE MO IUIeYy M KaK LEIUIAeMCs 32 JaBHO OMNo-
CThUIEBHTYIO paboTy.

IlpuuaTo cyuraTh, YTO MOACO3HATE/ILHbIE JECTPYK-
THUBHBIE TIOBEACHYECKHE MATTEPHBI MOXHO ITOJABHTbL C
IIOMOIIBIO JIEKAPCTB M NcuxoTtepanuu. OqHaKo B nocies-
HEE BpEMs BCE Yallle FOBOPAT O TOM, YTO JABHTb «MY3bl-
KaJIbHBIA aBTOMAT» MOACO3HAHHUA M TeM (oJiee B YEM-TO
ero y6exnarb Gecrnone3sHo — HeoOXOAUME! JeiCTREHHBIE
METO/(bI I7ly6OKOro nepenporpaMMUpOBAHHS NICHXUKH,
OCHOBAHHbIE HA OTKPHITUAX KBAHTOBOH (H3HKH, 06H-
CAHHAIOHIMX 3HEPTHIO H MbIC/Ib. B 1IENI0M, TakHe MeTOAbI
NepenporpaMMHUpPOBaHUs MOTYT OBITh Ha3BaHbI SHEpre-
THYECKOH TICUXOJIOTHEH; CETOJHA 3TO BeCbMa AMHAMWY-
HO pa3BHBAIOLIEECH HallparIeHue, NopoxkaenHoe Hosou
6uonorues.

Bot TonpKo HackoAbKO 6bL10 611 Tyulue, €ciM Obl Hac
€ CaMOT0 PaHHEro JETCTBA BOCIIMTRIBAIM TaK, YTOOLI Mbl
6€30 BCAKOTO MepenporpaMMHpPOBAaHHA MOTJH CIOJNHA
PaCKpPLITh CBOW >XM3HEHHBIH TBOPYECKMH ITOTEHIHAJ!
U HackoNBKO syulie 65U1 GBI TOTA2 OKPYXKAIOMHEA HAC
mup!
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Oco3Ha"HOE POAUTEILCTBO

Vckopka B pogUTEIbCKUX IJIa3ax.
OCO3HAHHOE 334aTye
U OCO3HAHHAS 6epeEMEHHOCTD

B aAHFNHHCKOM A3BIKe eCTh BhIpaXkeHHe: «Korja Tl 651
JNHIIb UCKOPKOH B POAMTENbCKUX Tiasax!» Ilpn sTux
CJIOBaX BOOOPaKeHHE PHCYeT BIIOOIEHHYIO CHACTIH-
BYIO NMapy — OyXymidX poguteneif, MEYTAIOMNX O TOM,
y106H Y HUX poauica pebenox. OKainiBaeTcs, CTONb
MO3THYECKHH 0Opa3 MOXKHO CUHTATH €IIE KBUHTICCEH-
IHeH Pe3ysibTaTOB HOBEHIINX reHeTHYECKUX MCCIIe/OBa-
HUH. POJUTEIAM HAIJIEXUT OCO3HAHHO NeJEATh B CBOUX
[Tazax HCKOPKY YaeMOro MMM pebGeHKa 3aJI0ro [0 €ro
3a49aTHA — TOrAa OH OYJET M yMHEe, U 3[0pOBee, K
cyacTIvBee.

WccnenoBaumsa moka3sIBaoT, YTO MATh U OTEl, CTAHO-
BSITCS| TCHHBIMK HHXKEHEPAMH CBOETO pebeHKa 3a MeCALbI
Jlo ero 3ayatua! Peub ujer o0 Tax Ha3blBAEMOM TEHHOM
AMIIPUHTUHTE, KOTOPEIH PEryJIHpYeT AKTHBHOCTD ['€HOB,
onpeeNIOMMX YepThl 6yaymero pebeHka, eme Ha CTa~
JIMH CO3PEBaHUA CIIEPMAaTO30MIOB U AWUEKICTKY [Surani
2001; Reik and Walter 2001].

To, yTo MPOUCXOANT B KU3HK POJIUTESIEH B [TEPHOJA FeH~
HOrO UMIIPUWHTHHIA, OKa3bIBAET KOIOCCAJIBHOE RISTHUE
Ha YMCTBEHHOE M (DM3UUeCKOE PA3BUTHE JeTelr. TyT Bopy
COAPOTHYTBCA — HACKONBKO K€ GONBIIHHCTBO NIOACH HeE
[OArOTOBJEHH K AeTopoxkacHnio! Tomac Bepuu B cBoen
kuure «PoautenscTBO A0 poAos: 3a60Ta 0 pebeHKe 0 €ro
3ayarus» nuuwer: «OrpoMHas pasHuila, Kak ObL1 3a9ar
9e10BeK — B JIIOOBY, HEHABUCTH WM CIELIKE, XOTeaa JIU
€ro MaTh 3TOH GepeMEeHHOCTH... JIyuIuMu poaUTEAAMU
OKa3bIBAKOTCS JIFO[H, JKUBYIIHE B CIOKOHHOM OOCTAHOBKE,
CBOBOHBIE OT BPEAHBIX NIPHBBIYEK M YyBCTBYIOWIHE TIO/-
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I'naBa cefipMasn

JEPKKY POIACTBEHHVIKOB ¥ py3er» [Verny and Weintraub
2002]. 3ameruMm, YTO B KyJIbTypaX KOPEHHHIX HAPOAOB
B/IMAHHE OKPY>XeHIs1 Ha 3a4aTre pe6eHKa MPH3HAETCH YKe
MHor#e Thicgdenerwst. IIpeicrapuTeny stTux Kynsryp, npe-
KAE YeM 324arb peGeHKa, COBEPHMIAIOT OCOOBIE PUTYATBI
OYMILIEHVs CO3HAHMA U TeNa.

HiccieoBanna TakxKe rOBOPAT, YTO OTHOIIEHHE
poxuTened K pebeHKYy CKa3bIBAeTCsl HA HEM U MOCTIE €ro
3ayatns. ToT ke Bepun mumer: «Hayunbie pesynstatht
MOCJIEAHETO AECATUIECTHA HACTOMINBO TPEGYIOT OT Hac
NepecMOTPETh HAIH MPEJCTABJEHUA 06 yMCTBEHHBIX
¥ SMOUMOHAJILHBEIX CIOCOOHOCTAX EIlE HE POIKAEHHBIX
aetei. Crstgue wim 600pCTBYONIHE, OHH, KAK HOKA3bi-
BAIOT MCCIEAOBAHAA, YYTKO CIEJAT 32 KaXLIM JBHKE-
HHMeM, KaXKJOH MBICIBIO ¥ KaX(IbIM 9yBCTBOM MATepH.
C MOMEHTa 3ayaTus ONBIT BHYTPUYTPOOHOH kU3uu dop-
MHpyeT MO3r peGeHKA U 3aKJIafibIBaeT OCHOBBI €T0 JU4-
HOCTH, TEMIIEPAMERTA U HHTE/UIEKTa >,

3auaTne ¥ 6epeMEHHOCTh — OOHIee N0 MaTepu U
orua. To, Kak Befler ce6s Orell, OKa3bIBaeT HA MaTh, U
3HAYHT, HA BHIHAUIMBAEMBIH €10 IO OTPOMHOC BIHSHHE.
Ecim oTen yxoauT u3 ceMbH M MaThb HAUYHHAeT GanaHCuH-
pOBaTh Ha rPaHK BLDKMBAHUA, 3TO HE MOJXKET HE CKa3aThb-
c Ha €¢ OTHOIUECHMAX C €LIE He POXKJIEHHBIM PEGEHKOM.
To4HO TaK e Ha POAMTENCH, 2 Yepe3 HUX U Ha Oyay-
WEro Majbia, BAUAIOT COuHatbHbe dakroph, Takue,
Kak 6e3paboTuina, npobaeMbl C XMIbeM, MEAULHHCKON
TIOMOINBIO WIH, CKaXEM, BOHHBI, H3-32 KOTOPbIX OTIIOB
NOTOJIOBHO MOGHIM3YIOT B 2pMHIO.

Cnemty BHectH sicHocTb: Hosas 6uoaozus — Hu B
KOeH Mepe He BO3BPAT K IPEXKHUM BpEMEHAM, KOTAA
POJMTENAM CTaBIIN B BUHY 4YyTh JI4 HE BCE HEAOMOTAHHA
pebeHka, KOTOpBIe HE MOTIa OOBACHUTE MEUIUHA, —
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OCOo3HAHHOE POAUTENLCTRBO

oT mm3obpenvu Ao aytusma. CyTh OCO3HAHHOIO poau-
TENbCTBA 3aKMOYAETCA B TOM, YTO MaTh M OTeL| PUHHU-
MaloT Ha cebs OTBETCTBEHHOCTH 32 BOCITHTAHHE CBOErO
pebeHKa U JIeJAI0T BCE BO3MOXHOE /U151 TOTO, YTODBI OH
POC 370POBBIM, PA3BUBAICH YMCTBEHHO M (PU3UYECKH H
pagosancs xu3nd. Ho npu 3roM Mbl HE BApaBe BHHHTH
HU CBOUX POJUTejeH, HU camux cebs 3a TO, YTO Haime
CcOGCTBEHHOE JETCTBO WM AETCTBO HAITMHX AeTeH Gbuio
He 6e3ynpeunnim. Ham cmiukom fonro BHymamm, 6yxro
MBI OECCIUTBHBI Tepes FTeHeTAYECKUM JETEPMUHH3MOM, 1
YMaTYUBA/I O TOM, YTO BEPOBAHMA U IMOBEJCHHUE OTUA 1
MaTEPH CTAHOBATCH NOJCO3HATETbHBIMU nnporpaMMamu
¥X pebeHKa.

AKyIuepb! 3HAIOT O BIWIHUH POAMTENEH HA BHYTPH-
yTpo6HOe pa3ssuTde peGeHKa He 6OJbIIE €r0 MATEPH U
orua. CoOMIacHO NONMYyYeHHBIM UM B CTY/IEHUECKHE OBl
T€HETHKO-AECTEPMHUHUCTCKHAM TIPEACTaBNEeHHAM, GopMu-
POBaHME MIOJAa MEXAHUYECKH 3a/a€TCA TeHaMH, NpHU
HE3HAUHTENIBHOM BIUSHUH CO CTOPOHBI Martepu. Coort-
BETCTBEHHO WX 3a00THT BeCcbMa OTPAHMYEHHBIH KpYT
BOIIPOCOB: HOPMAJIBHO JIM NMUTACTCH ODepeMeHHas, NpH-
HHMAeT JIM OHA BUTAMUHBL, ACJIAET MM 3apAAKY? B ocHoBe
3THX BOIIPOCOB — TO, K YEMY, II0 UX MHEHHIO, CBOJHTCSH
pOJib MaTepH: K CHAOKEHHIO FeHETHIECKH 3aTIpOTPaMMH-
POBaHHOIO ILTOAA NMUTATEABHBIMHU BEILIECTBAMH.

Ho pa3ssuBalommiics oy momny4aer U3 MaTepUHCKOM
KpPORH He TOJIBKO MUTaTe/IbHBIE BemecTa. OH moroma-
eT U30bITOK IJIIOKO3bl, €CJIH MaTh CTPAjacT quabeTom,
WA )K€ KOPTU30J U JIpyrue CTpPECcCOBblE TOPMOHBI, €CTH
el TIPUXOAUTCA MHOTO HepBHHYATh. CTpeccoBble TOpMO-
HBbl HACTPAHBAIOT OPTaHHM3M HA PCAKUHIO «3AMMUTH WIH
6erctea». OHHM AEMCTBYIOT Ha TUIOJ TOYHO TAK XK€, KaK U
Ha OpraHm3M MaTepu. B yciosuax cTpecca kpoBb mw1oza
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I'nmaBa cegbpMas

HAYMHAET IIPUTEKATh TIPEUMYLIECTBEHHO K MBILIIAM PYK
¥ HOT, @ TaKXe K 3a{HEMY MO3ry, OTBETCTREHHOMY 3a
HHCTHHKTHBHBIE 3amuTHbie peakuud. COOTBEICTBEHHO
MEHSIIOTCSL MATATENbHBIE NOTpebHOoCTH Iioga. Obecneun-
Bas JIEATENBHOCTS 3AMUTHBLIX CHCTEM OPraHH3Ma, KPOBb
OTJIMBAET OT BHYTPEHHUX OPTaHOR, 4 CTPECCOBBIE TOPMO-
HbI yme’ralOT JEeATCIBHOCTD HCPCI(HCTO MO3ra. Hpn 3TOM
clIeflyeT UMeTh B BUIY, YTO Pa3BHTHE TKaHell B OPraHOB
IJIOAa MPOMCXOJIUT NPOTIOPLHOHANILHO KAK KOMMYECTBY
HIOJTyYaeMOH UMY KPOBU, TaK ¥ (PYHKIMAM, KOTOPbIE OHH
obecneuynBawoT. [IpoHnkas CKBO3L IUIALIEHTY, TOPMOHbB!
MATEpH, OABEPKEHHON XPOHHYECKOMY CTpeccy, CyIue-
CTBEHHO MEHSIIOT PaclpefelicHUe KPOBOTOKA B IUIOJE U
¢dbu3M0N0THYECKHE XaPAKTEPUCTHKY Gyaylnero peGeHka
[Lesage, et al, 2004; Christensen 2000; Arnsten 1998;
Leutwyler 1998; Sapolsky 1997; Sandman, et al, 1994].

Uccnemosanus, nposeeHubie B MeabOypHCKOM yHHA-
BEPCHTETE HA CYATHBIX OBLAX, ubd (PU3UONIOTHS B JOCTA-
TOUHOU CTeneHd Mogo0Ha Yen0BEUECKOM, MOKA3aH, UTO
BO3/ICHCTRHE KOPTH30/1a B IIPEHATATBHBIH NEPHO]] JKU3HU
B Gymymem npuBoaMT K runepronnu [Dodic, et al, 2002].
YpoBeHb XOpTH30J1a Ha CTaguu BHYTpUyTpOOHOro pas-
BUTHSA peryaupyer GyHKIMH GUILTPYIOIMMX JIEMEHTOB
NIOYEK — KJIETOK HE(PPOHOB, TEM CAMLIM BIIMAA Ha COJle-
BOW Ga1aHC B OpPraHu3Me ¥, COOTBETCTBEHHO, PEryIINIO
kpoBsHoro naenenus. M36bITok KopTH3ona, Noay4eHHo-
T'O IUI0/IOM OT HCHBITBIBAIOILEH CTPECC MATEPH, BIUACT HA
¢dhopmuposanne ero sedpponos. Kpome Toro, BciencTsme
U306bITKA KOPTU30/1a OPTaHHU3M ILIOAA BMECTE C OPTaHM3-
MOM MAaTepH TEPEKJIIOYAECTCA U3 COCTOSHUA Pa3BUTHSA
B COCTOSIHME 3aLIHThl — 3TO, B YACTHOCTH, NPHBOJMT K
TOMY, YTO peGEHOK K MOMEHTY POXICHUS He YCIieBaeT
HabpaTb Hy>XHBIH BEC.
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Kak coobmaerca B kaure HaTtanwasnca «Xusue B
Mmarepunckoit yTpo6e» [Nathanielsz 1999], yueuste
TOBOPAT, YTO IUVIOXHE YCJIOBMSI BHYTPHUYTPOOHOTO pa3Bu-
THS YPEBATHI PaCCTPONUCTBAMM 3OPOBbA B 3PETOM BO3-
pacTe — B TOM 9HCJIE JMa0ETOM, CepAETHO-COCYAUCTHIMU
3aboneBaHwAMHE ¥ oxuperueM. Jokrop Jaun bapkep
[cm. Tam xe] u3 CayTreMuToHCKOro yausepcurera (Bemu-
KOGPUTAHMSA) OGHAPYKWI, YTO y MYXKYMH, YeH Bec TIpH
poxaeHun 6 Menbmie 3,5 ¢yHros (2,5 kr), Ha 50 %
Gonpllie NIAHCOB YMEPETh OT CEPAEHHO-COCYAMCTBIX
3a6onesanuit. Ilo mannbiM uccneposateneit u3 lapsapi-
CKOro YHHBEPCHTETA, Y JKCHIIHH, POAHUBIIMXCS C BECOM
Menee 5,5 GyHTOB, BEPOATHOCTDL CEPEUHO-COCYAUCTHIX
3a6oneBaHnit Boime Ha 23 %. Jasua Jleon [cM. Tam xe)
13 JIOHIOHCKOM IIKOJIbI THTHEHB! H TPOITMYECKOH Meu-
UMHBI YCTAHOBMIL, YTO Cpeay 60-eTHHX My>X4dH, POJHB-
[IMXCA C HeJOCTATKOM Beca, B TpH pa3a 6osbine 60IbHbIX
AuabeToM.

B nocnesHee BpeMa 3aroBOPWIM O BIMSHUH YCIOBHH
BHYTPHYTPOGHOIO pa3BUTHA HAa YPOBEHb MHTE/ICKTA
genosexa (IQ), KOTOphIH IPUBEPIKEHUB! AeTEPMUHUIMA
M PaCOBBIX TEOPHH MPUBBIKIH CBA3BIBATH HCKIIOUMTEND-
HO ¢ reHamu. B 1997 rogy Bepun Jepmun, npodeccop
NCHXUATPUU MeAUUMHCKOro dakynbrera ITuTTcOypr-
CKOTO YHHBEPCHUTETA, THIATENLHO OPOAHANM3UPOBAT 212
BBINOJIHEHHBIX PaHee HAYYHBIX paboT, e CPAaBHMBAIHCDH
IQ 6nM3nenoB, 6paTeeB K cecTep, a TAK>Ke PORUTENCH H
UX J€Tell, ¥ 3AKII0YMT, YTO IeHbl 06YCIOBIMBAIOT JIULIb
48 % ¢axropos, onpeaesstionmx 1Q. A ecm npuHsTh BO
BHHMaHHe CHHeprudeckue 3¢ eKTh, BhI3BAHHbIE COYETA-
HUEM OTIOBCKMX H MATEPHHCKUX ICHOB, B JIEHCTBUTEILHO-
CTM YHaIEAOBaHHAS COCTABISTIONIAsl MHTEJUTEKTA OKa3bl-
BaeTcs emie MeHbied — 34 %. [1pu aTom cymecrrennoe
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I'nasa cegpMas

piMsiHue Ha 1Q OKa3bIBAiOT YCIOBHA BHYTPHYTPOGHOIrO
passurysa. ParTopbl BHEMIHEH CPEbl 06y CIOBIMBAIOT O
51 % uHTesNEKTyaIbHOTO NOTeHMana pebenka [Devlin,
et al, 1997; McGue 1997].CornacHo apyrum, 6onee pas-
HUM HCCJIEIOBAHHAM, HHTE/LIEKT peOeHKa MOXKET Cylle-
CTBEHHO CHU3WTBCA N0 BIUAHUEM TAKHX PaKTOPOB, KAK
KYPCHHE MaTepH U NOTPeOICHUE CI0 AJIKOTOJIA BO BpEMs
GEepEMEHHOCTH, a TAKXe B Pe3yJIbTaTe BO3AECUCTBHA Ha
o, coneit cpuua. O6 3TOM ClieiyeT MOMHHTE TeM, KTO
TUIAHUDYET 0G3aBOANTLCA ITOTOMCTBOM.

Ha cBoux jieKiuax no 0CoO3HaHHOMY PORMTEAbCTBY 5
HE TOJILKO CCHUIAIOCH Ha HAy4HbIE PaGOThi, HO ¥ JEMOH-
CTPHPYIO CHATBHIN UTATIbIHCKOH OPraHW3aLHeN POJHTENb-
ckoro obpasopanns Associazione Nazionale Educazione
Prenatale goxkymeHTanbunilt BHAEOPHILM, KOTOPBINR
HarNMAH0 WUIOCTPHUPYET TECHYIO CBA3bL MEXIY POAMTE-
NAME H UX elle He POKAEHHBIM peberkoM. B sTom drb-
M€ €CTh U304, KAK MATH U OTEH BCTYNAIOT B MYMHYIO
nepenanky (npH 3TOM MaTb MOABEPraeTcs yabTPa3BYKoO-
BOMY HCCIIEA0OBAHMIO). 3pUTENE BUAMT, KAK KOHBYTHCUBHO
Jepraercs oA, KOrAa pOAMTENH HAUHHAIOT TOBOPHUTH Ha
MOBHIMEHHLIX TOHaX. Korga ke Aeno fOXOAUT 10 6UThs
[IOCYbI, TEJbIIE IUIOAA BHITMOAETCA U OH MOMIPbIrMBa-
€T, KaK Ha 6aryTte. BoT Tak QHArHOCTHYECKHE CPEACTBA
COBpeMEHHOM MeIHUUHBI, B YacTHOCTH Y3V, He ocraBis-
10T KaMHsl Ha KaMHe OT Muga, uTO He POXACHHEUT pebe-
HOK HENOCTATOYHO pa3Bm‘ JJIA TOrO, ‘ITO6bI p€arupoBaTb
Ha YTO-TO, KpOME MUTATEbHBIX BELIECTB.
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[ loaroToBuTebHBIA KJIACC» [Ipuponnl

Ho sakem HY>KHA TaKas 3aBUCHMOCTb BHYTPHYTPOOHOTO
Pa3sBUTHA OT BHELIHETO OKPYIKEHHA? — cripocHTe Bbl. Bee
OYEHb NIPOCTO — OHA CIIOCOOCTBYET BBDKHBAHMIO HALLETO
notoMctBa. [IpebuiBaroniemMy B yTpobe MaTeph peGenKy
RPEeACTONT OKa3aThCA B TOM Ke CPefie, B XOTOPOH OOHTa-
10T €r0 POJHTENH, NO3TOMY UHPOPMALMUA, NIONyIaeMas
OT HUX YEpEe3 MATEPHHCKYIO TUTALIEHTY, HANPAaBIIAET €r0
dbusnoNOrHYECKOe Pa3BUTHE TaKMM O6pa3oM, 4TOGH!
OH MOT HAHJIy4YIIMM O6pa3oM MOArOTOBUTHCA K BCTPe-
Ye C OXHIAIOHIMMHU €r0 10C/1E POXKAEHMS TPYAHOCTAMH.
Ipome roBops, Tak Ilpuponaa roroBuT peGeHKa K XKAIHA
B HOBOH cpene. U ceifyac, 6narofaps nocnegHNM J0OCTH-
SKCHUAM HAYKH, POAUTEIN HMEIOT BOIMOKHOCTD [IPHBHE-
CTH B 3TOT NIPOIIECC MHOTO MOJIE3HOTO.

Pogurenbckoe IporpaMMupoBaHHE OINpPOBepraer
NpPEACTaBIeHHE O TOM, YTO BCE HAIUM [JOCTOMHCTBA M
HEBOCTATKM LEJIMKOM M TOJHOCTHIO 00YyCIOBNERbI HMe-
IOIIMMKCA y HAaC reHamu. Kak Mbl MOT/Id BHJETh, TEHBI
HOpMHUPYIOTCA, KOHTPOIMPYIOTCS H YIIPAaBASIOTCH OIibl-
TOM, NIPHOGPETAEMBIM B PE3YNbTaTe B3aHMOJEUCTBHS C
oKpyXarouiel cpepoil. HaMm BHyuialor, yro Bce TBOpUe-
CK¥€, CHOPTHBHBIC ¥ MHTEJUIEKTYaNbHBle TaMaHThl 4esI0~
BEKa CyTb He 6oJsice YeM fepelaBaeMble IO HACIEACTBY
reHeTudeckue npu3Haxi. OAHAKO CKOMb Obl HU GbUTH
«XOPOILM» TeHbI YENOBEKA, EC/IU B JIETCTBE €MY IPHXO-
JVTCA CTANIKUBATHCA C HEIIOHUMAHUEM, IPEHEGPEXEHNnEM
M XECTOKOCTBIO, €rO FeHHbIH NOTEHUMAN TaK U OCTAHETCA
HEPEATH30BAHHBIM.

Kunoakrtpuca Jlaiisa Munenny noaydmna ceou
reHbl OT MaTepu-cynep3seaant Hxyamu Fapnann u orna-
KuHopexuccepa Buncenra Muuemmu. Bee TBopyeckue

211



I'nasa cegpMas

B3JICTHI H NPONACTH JIMYHOM X13HHM Jlaii3bl — oTpaxkeHHe
HX HCHPOCTbIX JKHU3HCHHDBIX CHCHapI/lCB, 3aneYaT/IEHHbIX
B €€ T0Jico3HaHuM. Ecnu 6B 1Ipy TOM ke caMoM Habope
reHoB Jlaii3a BOCITUTRIBANACH B 3a60T/IMBOH CEMbE NEH-
CHMJIBBAHCKHX (DPepMEPOB, MHTEHETUUECKHE MEXAHHU3MBI,
TIPHBE/IEHHBIE B JeACTBHE TAKHM OKPYKEHHEM, aKTHBH-
poBanM Obl COBCEM APYIyIo 4acTh HAbopa ee reHoB. Te
CE€HbI, KOTOpPBIC CAEJIAIH BO3SMOXHBIM €€ YCTEX B KMHO N
HA 3CTpajie, CKopee BCEro, ObuiH Obl TOAaBNEHb! CPejon
CeJIbCKOH OBIIMHBL.

BenukonenHnm upumepom 3¢ dexTUBHOCTH 0CO-
3HAHHOTO POAHTENLCKOTO NPOrPAMMHUPOBAHHUA MOXKET
cayxuth 3Be3ga roasda Tawrep Bync. Orey Taiire-
pa, KOTOPBIH CaM HE CyMes JOCTHYb OCOOBIX BBICOT B
ronsde, cAenan Bce, YTOObI BBECTH CbIHA B CPERY, KOTO-
pasi IpesoCTaB/slIa Obl eMy HaWIydlliue BO3MOKHOCTH
JUTSL COBEPILEHCTBOBAHUA HABBIKOB, 06pa3a MbICIEH H
MHTEPECOB, CIIOCOBCTBYIOMUX €r0 CTAHOBAEHHIO KaK
Macrepa urpsl B ronsd. U 6esycnosuo, ycnex Taitre-
pa HanpAMYIO CBA3aH ¢ OyARUICKO# umocoduelt, Boc-
HPUHATOH UM OT MaTepu. KoHewyHO, reHBl KaK TAaKOBbIE
UMEIOT OTPOMHOE 3HAYEHWE, HO OHM MOLYT DEalu3o-
BaThCA TOMBKO 61arojaps OCO3HAHHBIM YCHIHAM POJIH-
TeleH peGcHKAa U BO3MOXKROCTSM, IIPEROCTABIISIEMbIM
€r0 OKPY>XEHUEM.

Oco3HalHoe MAaTEPUHECTEO M OTLIOBCTBO

KOI‘J.I&-TO S UMeJI MPUBBIYKY 3aKaHYMBATb CBOM IMyGaHy-
HBIC JICKUMU YTBEPKIAEHUEM, YTO KaXIbIH M3 HAC caM
OTBEYAeT 33 TO, YTO MPOMCXOTUT B €ro Xu3Hn. [ 1pn3Ha-
10Cb, 3T0 He JJ06ABIITO0 MHE NONYJISPHOCTH Y CIIyHIaTesieh.
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Oco3HaHHOE POAUTEIILCTBO

J1a MHOTHX MOJeH TaKas OTBETCTBEHHOCTb 4EPECUYP
ToKena. OaHy NOXKWIYIO XXEHIMUHY MOH C/10Ba 06U e
zo crnes. OHa mocie NeKUHK NPUNINA BMECTE C MYXEM
3a KyNACH U CTajla JA0Ka3blBATh MHE, YTO HE BUHOBATA B
TeX XH3HEHHBIX TPAreusax, KOTOPbIC €H JOBENOCH Nepe-
KHTb, H 3HAYHT, A AC/DKECH NEPECMOTPETb CBOW BBIBOBI.
S pemmn, uro ycyry6aars ube-nmbo YyBCTBO BUHBI HE
BXOJIUT B MO IUTaHbL. B HameM obuwecrse u 6e3 aToro
TIPHHATO YIUBATHCA BUHOM H 06uzaMH. HemHoro nozy-
MaB, JXEHIHHA COTJIACKIACh CO Ciiefylomer Moel ¢op-
MYJMPOBKOM: MBI OTBETCTBEHHBL 33 TO, YTO TIPOMCXOAMT
B HaIeHd XH3HY, KOrJa Mbl OCO3HAEM 3Ty OTBETCTBEH-
HOCTb, TaK, 4enoBek He MOXeT OBITh BUHOBAT B TOM, 4TO
OH MIOXOU POJUTENb, €CIH €My HE HU3BECTHBI BEHIH, O
KOTOPLIX TOBOPHJIOCH Bbillle, BEAb B 3TOM CJIyyae y HETO
NONPOCTY HET BO3MOXHOCTH OCO3HAHHO MEPEnporpam-
MHPOBaTh CBOE NOBEJEHHE.

Boo6lue rosops, TeMa poaHTENbCTBa Kpakine Mudo-
JOrHagpoBada. B ¢BA3M C 3TMM HY)XHO YIOMAHYTH O
TOM, 9TO BbI HE MOXeTe OBbITb OJfHHAKOBBIMH POIMTEs-
MH i1 BCexX CBOHX Aereit. Bropou pojausumiics y Bac
pebenok -— He xJI0H Bamero nepseHna. Koraa poauncs
Banl NEPBEHEN, Bbl JXWIH HHAYE ¥ B MUpPE ITPOUCXO/H-
1 coBceM fipyrue cobbiTua. S yxe pacckasbiBal, Kak
KOF/[a-TO 110 HAWBHOCTH CUMTAJI, YTO PA3JM4uA B XapaK-
TEpax MOMX Jio4yepei 00yC/NOBIAEHB IeHaMH, 3 HE BOC-
nuraHueM. ToJibKO MOTOM s TOHsI, 4TO ObiJl Henmpas.
Korga poamncsa Mol nepsuiii peGeHOK, s 3aKaHIUBA
YHHBEPCHUTET, MHOTO paboTan # npebbiBan B COCTOA-
HUHY NTOJIHENILEN KU3HEHHOU HeomnpeaeneHHocTh. Koraa
poAunach MOA BTOpad JOYb, 51 y3Ke COCTOANCA KaK
Y4eHbIH-HCC/IEAOBATENL M YYBCTBOBAN cebA ropasjo yne-
peHHee. Y MeHs MOABUIMCH AYIEBHbIE CHIBI M BpEMS Ha
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I'maBa cegbMast

TO, YTOOBI 3aHUMATHCA BTOPBbIM PEOEHKOM, Ja H CBOEH
NEePBOM A04EPhiO, KOTOPast B TO BPEMA YXKe y4uuJach
XOIHTh, TOXKE.

Ele ofuH NOCTOHHBIM YIIOMUHAHUA MUd — 3TO TO,
YTO YM MAJIEHBKUX AETEH HY>KHO pa3BUBATH C TOMOIIbIO
Pa3NHYHOFO POJa KAPTOYEK H TOMY HOAOGHHIX 006y4Ya-
romux cpeacts. Maiikn Menguiina u xosed Yunton
ITupc B cBoeit npekpacHol Kuure «dyzecHble poauTey,
uy/IeCHbIA peGEHOK» MOKA3BIBAIOT: KJIIOUOM K Pa3BUTHIO
JETCKOro yMa ABiaseTcs He y4ueba, a urpa [Mendizza and
Pearce 2001]. PebeHoX HYK1aeTCs1 B TOM, 9TOObI pOJHTE-
71 B HTPOROIH QOPME MOACTETUBAIN €T0 TKGONBITCTBO 1
[PHCYIIEe eMy OT POXKAEHHS TROPIECKOE HAYalIo.

N koHeyro, peGEHOK HYKIAETCA B TIOOBHM H BHIMA-
Hun! MccnepoBanus neitpodusnonora Mapu Kapn-
coH 43 I'apBapAckod MeAMUMHCKOH HIKOJIBI NTOKA3aJIH,
410 JedUUUT BHUMAHWH K TEJIECCHBIX MPUKOCHOBEHHH
K JIETAM B CHPOTCKUX TIPUIOTAX M HEKOTOPBIX HETCKUX
cajax PyMeiHmM 3aMeUIsieT WX Pa3BUTHE U OTpUIIATE b
HO CKa3biBaeTcs Ha nosegeuuu. Kapacon Habaromana 3a
HIECTHIONIECATHIO CUPOTAMU B BO3PACTE OT HECKOJbKHAX
MECSILIEB 0 TPEX JIET U [0 aHANKU3aM CNOHBI OnipeAesis-
72 HaJIMYHE KOPTU30Ja y HUX B opranuaMe. [loBrbimen-
HbI YPOBEHB 3TOTO TOPMOHA CBHACTEIBCTBOBAN O TOM,
9r0 peGeHOK UCIILITHIBAET CTPECC, H 4eM CHiIbHee Obla
cTpecc, TeM §oee TAKEIBIMU OKA3bIBAINACH OCECTBUA
[Holden 1996]. IMogo6uEIe e uccaenoBanus, npose-
Aeusble Kap/icoH u ApyruMu ydeHBIMH Ha 00€3bsiHAX U
KPBICaX, ITOKA3a/1 TECHYIO CBA3b MEXKY TEIECHBIMY fIPH-
KOCHOBCHIAMH, CEKPELHEN CTPecCOBOrO TOPMOHA KOp-
TH30J1a M COI[HAJILHBIM Pa3BHTHEM.

B pa6orax [Ixeiimca [Tpeckotra, GBIBIIErO AUPEKTO-
pa OTeneHus 310pOBbs Ye/IOBECKA M JETCKOTO Pa3BUTUA
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Oco3HaHROe POOUTENBCTBO

HanponaeHOro MHCTUTYTa 3APABOOXPAHEHUA, MOKA3a-
HO, 4TO 0OE3bsAHbL, JIUIEHHbBE B PAHHEM BO3pacTe Gpusn-
YECKOrO KOHTAKTA C MATEPLIO U COLMAIBHBIX KOHTAKTOB
€ IPYrUMi 00€e3bAHAMU, CTAHOBATCS GYHHBIMH COLMONA-
Ttamu [Prescott 1996, 1990].

ITpogomxas cBou uccnefiopanus, [ IpeckoTT nepemen
K M3YUYEHHIO BOCIIUTAHMA I€TEH B PAJIMUHBIX KYJIbTYpPax.
OH ycTaHOBRHI, YTO Te KyJLTYpbl, B KOTOPHIX NIPUHATO
6paTb OeTed Ha PyKW, HOCUTh Ha PYAY WIM HA CTIMHE
LeNbI IEHD H HE TIOAAB/LAIOT UX CEKCYaIbHOCTD, ARJIAIOT-
cst Mupomodusbivu. M Ha060poT, 0611ecTBa, B KOTOPBIX
POAMTE/N JIMINAIOT CBOUX JETeH TeJIECHBIX MPHUKOCBOBE-
HHH, HeW36E)XKHO OKA3bIBAIOTCH CKJIOHHBIMA K HACHIMIO.
Heno B ToM, 4TO aeduuyT PU3HYECKHX KOHTAKTOB BEET
K TaK Ha3bIBAEMBIM COMATOCEHCOPHBIM a(p(PeKTHBHBIM
paccrpoiicrsaM. VHbiMu c10Bam#, IHIIEHHBIE POANTED-
CKOH JTACKH JETH HE MOTYT NOHH3WTb YPOBEHb CTPECCO-
BbIX [OPMOHOB B CBOEM OpPTraHM3MeE HHauye, YEM vepe3
BHEIIHUE NPOSBIIEHUS arpeccuu.

DTH OTKPBITHA MPOJMBAIOT CBET Ha MPHYMHBI HACH-
JMs, CTOJIb PACNIPOCTPAHEHHOTO B IOCHEJHEE BpEMS B
CIIIA. Hama MeauiMua ¥ negarorika He TOOUWPHIOT
dusdeckyio 61m30CTb JeTed B popureneii. JlocraTtouso
COCNaTbCS HA HEECTECTBCHHOE BMEIIATE/LCTBO Bpadeit
B €CTECTBEHHBIH NPOLECC AeTOPOXACHNSA, OOUIETIPUHA-
TYIO MPAKTHKY OTAABATb MJIaJEHLIEB B SICNH M COBETHI He
OTKIIHRAThCA HA 1U1a4 pebeHKa, YTOOB €ro He «DanoBaTh».
ITonoGHbIE MeTOAL], AKOOB OCHOBAHHBIE HA «JAHHBIX
HayKH», BHE BCAKOTO COMHEHUS CIIOCOOCTBYIOT POCTY
- arpeccunt. C MarepuasaMu UCCNIEAOBAHHA, PACKPBIBAO-
IIETO CBA3b MEXKAY TENECHBIMH IIPHKOCHOBEHHSMY H
YPOBHEM HACHIMs B OGLIECTBE, MOXKHO O3HAKOMMThCA Ha
Beb-caite www.violence.de.
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I'nara cenrMas

Ho ueM 06bacHUTh TOT aKT, 4TO HEKOTOPbIE M3
PYMBIHCKMX [eTeH-CUPOT, 3a KOTOPBLIMH Kabioaana
Mbspu Kapricon, HecMOTpst HM HA KaKue BHIIABIIME Ha
MX JIONO JIUIIEHHS, Pa3BHBAJIUCh BIIOJIHE HOPMAJIBHO?
Otkyna GepyTcs 9TH, KaK OHA TOBOPUT, «YNPAMBIE JKH3-
HemoOub!» ? Y HAX 9TO, Jy4diuHe reHbl? JlyMalo, Bbl yixe
IOHSUTH, YTO A TaK He cumTao. Ckopee BCero, 6HOIoru-
YeCKHe POJUTENH STUX JieTel BCe-TAKU CO3JanM JUIS HHX
HraronpuATHbIE YCIOBUS 1O TOTO, KdK OHU POMMANCH,
YTO [Ja70 UM SBHbIC MPEUMYIIECTBA B TPYAHBIA HEPHON
JKHU3HH.

CKazaHHOE BbILlIE — YPOK Il PHEMHBIX POJHTENEH.
IToiiMuTe, ec/i BbI YCHIHOBHIM HJTM YAOYEPUITH PeOEHKA,
3TO HE 3HAYHT, YTO €r0 XXHU3Hb HAYMHAETCHA «C YHUCTOro
nucra». Brosre BepoATHO, YTO €ro HeGIATOMOMyYHbIE
6HONOrHYecKre pOAUTENH YCNeSd BHYILHTS €My, 9TO OH
HEXXETaHEH ¥ HEOCTOUR Mo6BH. CRaxute, YIACTCA v
BaM NMOMOYbL CMY NOBCPHTb B CC6H, €CJIx Bbl HE MECTE
IPEACTABICHUSA O NMOAOGHOM IIpell- H MOCAepOAOBOM
NPOrpaMMHPOBAHUH M CYHTAETE, YTO «BO BCEM BHHOBA-
TBI TEHbI» ?

BeiBoJ, KOTOPBIH JODKHBI CAENATH HE TOJBKO MPHEM-
HBIE, HO M BUOJIOTHYCCKHE POAUTENH, OAHO3HAUECH: CYlIb-
6y pe6GeHKa ONpeneNaiOT OTHIOAb He reHbl ~— OHHU OTBET-
CTBEHHBI IMIIb 32 ero noteHuuat. Y mis toro, uyrobs1 oH
peanu3oBa CBOH MOTEHIHAN B IMOJHOM Mepe, HeOOXOAH-
Ma cpefia, KOTOPYIO MOXKETE CO344Th TONBKO BbI!

O6parure BHUMaRue — s He TPU3BIBAIO POJUTECH
YUTATh KaK MOHO DOJIBIIE KHHT O BOCIIHTAHHMH JIETEN.
Mpmue aoBoauioCch BCTpedath MOJAEH, 3HAIONMIMX O Nea-
FOTMKe BCe, 33 HCIJIIOUCHHEM TOTO, KAK TIPUMEHHUTh CBOU
3HaHuA Ha npakTHKe. 51 u cam 6but TakuM. Mon 3HaHHS
HE OKAa3bIBa/IM HUKAKOrO BIMAHHUA HA MOIO XXM3Hb 10 TeX
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Oco3HaHHOE POAUTENBCTRO

NOp, MOKA 5T Ke B3ANCA 32 cebA Kak cregyer. Jlymars, 4yto
Ballia )XM3Hb W JXKH3Hb BAILINX JeTeH M3MEHHTCH TONBKO
OT TOTO, ¥TO BBl MPOUTETE 3TY KHUTY, — TO e CaMoe,
YTO PACCYUTHLIBATH Ha Tabnetku. Hu To, HM Apyroe He
3aMEeHUT BamKX cO6CTBeHHbIX ycunmit. Henbsa yro-to
HU3MEHUTh, He IILITASCh 3TO CAENATD.

Bot 3agaua, koTopyio s nepex BaMu CTasimo: H36aBb-
TECh OT COOCTBEHHBIX HETATHBHBIX MMOJCO3HATEABHBIX
MPOrpaMM M [OCTapalTeCh He NPOrpaMMUPOBATEH MOA-
CO3HAHHE CBOHX ACTEH HEHYXXHbIMU CTPaXaMH U BEPOBa-
ausiMi. M1 camoe riaBHOe — He CTaHOBUTECH Ha (paTann-
CTHYECKYIO FEHETUKO-ETEPMUHUCTCKYIO TOUYKY 3pEHHA.
[eHbl — BOBCe He KaMeHb Y Bac Ha luee. Bam nox cury
U3MEHUTHCS CAMUM U TIOMOYb PEaNM30BATHCH BalIUM
JETHM.

W3Bnekute HEOOXOAUMbIE YPOKM #3 TOTO, YUTO Bbl
Y3HAIM O KJIETOYHBIX PEaKIMAX Pa3BUTHUA ¥ 3ATUMTHL,
H MEePeKNOYaHTeCh U3 COCTOSHMS 3AIUMTHI B COCTOSHHUE
Pa3BATIA NPY Majlednteit Bosmoxkuoctu. I TomuuTe, rnas-
HO€ B Hallel XXH3HU — He JJOPOTHE UTPYIUKH, BPECTHK-
Hasl ITKOJIA ¥ BBICOKOOIUIaYuBaemas paborta. 3a0ro a0
BCAKUX HAYYHBIX HCCNENOBAHNN COHATEIBHBIC POJHTENH
¥ Takne Myapeupl, kak Ixananeagun Pymn, 382y, 9o
B MEPRYIO Ouepe/ib YeIOBeKy, OyAb TO TPy AHON MIIaeHer
WM e B3pOCITBIH, noTpe6Ha JIi0GoBb:

XKu3snw 6e3 Jlro0b68u ne umeem cmoicaa;
JTro6oeb — Boda Kusnu,

Ileii we ee u cepOyem, 1 OYHioH.
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Inugor

Iyx 1 HayKa

Camoe npexpacroe u 2ayboxoe
HYBCMBO, KAKOE MbL MONEM UCNBL-
mams, — 3IMO Mucmu4eckoe nepe-
wusanue. Umenno ono sersemcs
O8UNCYUEt CUNOYU UCIMUNHOU HAYKY.

AnsGepr SuHITERH

M@ ¢ Bamu Bmecte Npofielany AONTHU MyTh OT NepBOii
rN2aBH (T7e A1 DO3HAKOMMJICH CO CTYAEHTAMM MeJULIUH-
cxoH mKoJbi Ha Kapubax u caenai nepepid mar x Hopowt
6uosiornn) ciofa, K snuory. Ha npoTsokesuy Bcelt KHUTH
S CTApaiCA He OCOBEHHO OTHAMATLCA OT TEMbl, 325BJIEH-
HOU B CAMOM €€ HauaJle, — KaK «YMHBIe» KJIETKH MOTYT
HAay4YUTh HAC XHTb. Tenepb MHE XO4ETCA NMOTOBOPUTD C
BAMH O TOM, Kak MOHM HAYYHbIC UCCIEJOBAHUA KIECTOK
TIPUBE/IM MEHS K JyXOBHOCTH M TIOYEMY I C ONTHMU3IMOM
CMOTPIO B OyAyluee HAIEH MAaHETbI, XOTSH, FOTOB NPH-
3HATh, 3TOT ONMTHMA3M OBIBAET TPYAHO COXPAHHTH, YATAS
YTpEHHUE ra3erhl. _

51 massanm aror pasroBop o Hayke u [lyxe smuno-
T'OM, 4TOGBI BBYIENHTE €TO Ha (hOHE NPEABIAYILHX TIaB.
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anunaor

B smmiore KHHI# OGBIYHO KPATKO IOBOPSIT O TOM, KaK
B KOHIlC KOHI[OB CJOXMJIACh cyAbGa ee repos. Hro
X, B JAaHHOM CJly4ae Mbl TTOTOBOPUM O cyjbbe Bamero
TIOKOPHOrO Ciryru. J[Bafuarte JeT Ha3ajd MeRA nopasmia
KPacoOTa MEXaHUKH KJIeTOYHOU MeMbpanbl. S ncnwitan
03apeHu¢ ¥ TAKOH BOCTOPT, YTO M3 MOMWX IJ1a3 XJIbIHY-
nu cne3nl. Braromaps Hayke MHe yfanoce noctnys 6ec-
CMEPTHYIO NYXOBHYIO [IEPBOOCHOBY Hamero 6sitisi! Moe
HOBOe 3HaHue OBIIO CTOIb 6eCcCNOPHO, YTO A, HH BO YTO
HE BEpAMMHA CKENTHK, B OIWH MUT YBEpPOBAJL.

XoTa K 3ipOPUIECKOMY MUY O32pPEHUST MEHS MpH-
BeJIa HayKa, MOH AyXOBHBIH OIBIT BECbM4 HAalTOMHUHAET
onucaHusA MHCTHKOB. IloMuuTe Gubneiickuii pacckas
o Casne, KOTOPOroO cIMbIa C HOT BCHBINKA HEGECHO-
ro ceera? Her, He To 4TOGH! 151 MeHA BAPYT BOCCUAIH
Kapubckue Hebeca, u Bce-TakM 1, Kak Capit, He noMHuA
cebs, TOMYaICS B METHUMHCKYI0 6ubimoTery. Oco3na-
HHE TPUPOABI KJIETOYHOH MeMOpaHbl, CHW3OIIeAmee
TOH HOYBIO B MO MO3T, 3aCTAaBHJIO MEHA MOBEPHTD, ATO
Mbl — GeccCMEPTHBIE AYXOBHbIE CO3JAHHA, HE OrPAHH-
YEHHBIE CBOMM (PU3UYECKHM TeJIOM. SICHBIN BHYTpEeHHMH
TOJIOC CKa3al MHE, YTO 0 CHX [OP MOSl XXH3Hb OCHOBBI-
BAJ1aCh HA JIOKHOU Bepe B TO, YTO HAMM YTIPABIIAIOT TEHbI
M 9TO MBI IEPECTAEM ObITh, KOTZIa YMHUPAET HAIllE TEJIO.
51, nOCBATUBIIMIA FOZBI H3YUCHHUIO MOJIEKY/UIPHBIX MeXa-
HH3MOB OIPAHHYEHHBIX (U3MYECKUX TeJT, BAPYT OCO3HAI,
YTO YIPABJIAIOIIME HAIIEH JXU3HbIO GENKOBBIE «IIEPEKITIO-
YyaTennd» NPUBOAATCA B JEHCTBUE CATHA/AMH, TOCHUIae-
MBIMH OKDY>XAIOLIEH CPefor — HHBIMHK CIOBAMM, CAMOR
Bcenensoi!

A otnaio cebe otyer, YTO KOMY-TO H3 BaC TaKOi 2nu-
JIOT ITOKa>XETCH, MATKO T'OBOPSA, CTPaHHMIM. Bo BcsikoM
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Ovx n Hayka

Ciydae, yueHble TPAAMIHOHHOTO TO/IKA MPELIOYTYT
OTMAXHYTBCS OT MOMX BBIEOJOB, MYCTb AAXKE 34 ITHMH
BBIBOJIAMH — [BAJIIaTh MATH JIET, MOTPAYEHHAIX MHOH
Ha HUCC/IE/JOBAHHSA KIOHMPOBAaHHBIX KJICTOK M HOBEHIUME
HayQHbIE OTKPHITHA, 10 CYTH, IEPEROPAYUBAIOIIME HALH
B3rsApl Ha ku3Hb. [Touemy? [Toromy uro s anemnupyio
K [lyxy, a y4eHBle K CJIOBY «JIyX» OTHOCATCS NPHUMEPHO
TaK Xe, KaK BEPYIOIIMe K CIOBY «3Bomouys». Bepyio-
I(HE U YYEHbIE CMOTPAT Ha JXXU3Hb MO-pasHoMy. Koraa
B JKM3HH BEPYIOWETO YTO-TO HE TaK, OH IPU3LIBaET Ha
nomoup Jyx. Eciu e YTO-TO He TaK B )XHU3HH YHEHO-
ro, ol GeXUT K Bpadam; Kakoi TaM [yx — yuensril He
YHMeTCS, TOKa He YBHIHUT TabieTRu.

W Bce-Taxm s ¢ JerkuM cepaueM TIPEACTABIAD CBOU
BBIBOJB! HA cyJ, unTtaresa. Ha Tto ects aBe mpuvuHbBL
Tlepsas n3 HUX — Hay4YHOE TIPaBWIO, MMEHYEMOE «OpuUT-
Boit OkkaMa». CoracHO 3TOMy NpaBHITY, U3 HECKOJIb-
KUX THUITOTe3 cllefyeT BRIGUPATh Ty, KOTOpas Haubosee
NPOCTO 06BACHAET HanbOAbIIEE KONMMYECTBO (PAKTOB.
Hosasa buosozus, ocHoBaHHAS Ha NPHHLUIMAX KBAHTO-
BOH (M3UKM, TIpe/iaraeT npocreHuiee O6BbsICHEHHE He
TOJBKO KIIACCHYECKOH a/NIONATHYECKOR MEANIUHbI, HO
H QyXOBHOrO LEJWTENbCTRBA. bonee Toro, mocie crob-
KUX JIeT rpakTuyeckoro npuMenenns Hosoil 6uonornm
A MMeIO TOJHOE NIPABO CBHJETENBCTBOBATh O €e Cnocob-
HOCTH MEHSTb Y€JIOBEYECKYIO XKHM3Hb.

Bropas npnunna 3aknmo4aeTcs B CIeAyloneM — To,
YTO K JYXOBHOMY O3apEHHI0 MEHA TIPUBeJIa HMEHHO
Hayka, BroJHe 3akoHoMepHO. JlocnesHue OTKpHITHA B
061acTH GHU3HUKY U UIHTOBHONOTHH BO3BOAAT MOCT MEXKIY
Haykoit u [Jyxom, koropsie 65U pa3/fie/ieHbl eule co
Bpemen Jlekapra. Yl s ybexnen, 4ro To/ibKO 6Gnaroga-
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Snuor

pst ITOMY MOCTY Mbl NOJY9UM HHCTPYMEHTBI, KOTOpbIE
TIO3BOJIAT HAM CAENATb HAalll MUP JyYlIE.

Bpewms BeIGOpa

Hocnemme JOCTW>XKEHHA HAyKM 32CTaB/LIIOT BCIOMHHTD
O MHPOBO33pEHHH JPEBHUX LMBHIN3ALHKN, COrTACHO
KOTOPOMY Y BCETO €CTh Ayuia. HemHorouucnennsie yue-
JeBmIMe aOOpUreHHbIE HAPOAB! NO-TIPEKHEMY MEICIAT
Bcenennyio Kak egunoe ogyxotsopensoe Llenoe. Ony, B
OT/IMYME OT Hac, He MPOTUBOIIOCTARIAIOT 4€/I0BEKa KaM-
HAM M BO3/IyXY; JUIA HAX BCE Cyllee MmpoHu3aHo Jlyxom,
He3pHMOM 3Hepruei. Bam Huuero He HamOMHHaeT 3T
dbopMympoeka? He To e iu camoe nMeer B Bujly KBaH-
ToBast PH3KKa, KOTAA YTBEPK/AAET, UTO MATEPHUsL U SHEP-
THA HEOTHEJHMBL ApYr oT apyra? U He TakoB mu Mup
T'ew — euHbIA BIIA M OpraHH3M HalleH IJIaHETHI,
KOTOPOMY HY>XH2 3aIIMTa OT XaAHOCTH, HEBEXKECTBA H
HEJATHHOBHIAHOCTY MIOACH ?

Huxorma npexpe Mbl He HYXAAIUCh B MOJOOHOM
MWPOBO33PEHHH TakK, Kak Tenepb. Korna Hayka orteep-
HyJack oT Jlyxa, ee 3aJJaud KOPEHHBIM OOpa3oM H3Me-
HHUIHCH. BMecTo Toro 4ro6bl MOCTHIaTh eCTeCTBEHHBIH
MHPOMOPSI/IOK U YYUTD JIOLEH XXHUTh B FADMOHHHK C HHUM,
COBpeMeHHAs HayKa MOCTaBWIa cebe 1eapi A06HUTLCA
rocriojctBa Haj [Ipupogoii. Tlopoxaerusie 310N Hay-
KOH rpy0Oble Ge3fyIlHbIC TEXHOIOIMH YHHYTOXAIOT TOH-
yallnge B3aMMOCBSA3H, U3 KOTOpHIX cotkana [lpupoja,
U T€M CaMbIM TOJKAIOT Hallly UUBWIMSALHMIO B IIPOTIACTb.
DBomouns 3eMHOU Gnocdepsl GbllIa OTMEYEHA TATHIO
KaTacTpodamy, Kaxkas X KOTOPBIX COMPOBOXIAAIACDH
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Hyx u Hayka

MACCOBBIM BEIMMPAHHMEM JXHMBBIX CymiecTs. B ogHoi u3
HUX norubiu auHo3aepel. Kak s yxe ynomusan B nep-
BOH TI71aBe, HEKOTOPbIE CIELHANUCTBI CUUTAIOT, YTO Mbl
CTOMM Ha Kpalo IIecToi KaTactpodsl. V1 BuHY 3a Hee cre-
JIyET BO3JAraTh YKE HE Ha KAKHE-TO TaAM KOMETHI, 4 Ha
CaMoOro 4eIOBeKa.

Cui1 BedyepoM Ha KpbUIbLIE CBOETO JOMA U Habmofas
33 CafiAIUMCS CONHLEM, MTOJyMalTe O TOM, YTO KPacKu
€ro 32KaTa CMeNIaHEkI ¢ TPsI3klo B Bo3ayxe. [ Torubas, nam
MHUp JIaCT HaAM BO3MOXHOCTh MOMIOOOBATHCA €llle H He
TAaKUMU 3pCITHIIAMH.

YenoreuecTRO NoTepsio BCAKOE NPEACTABICHUE O
Mopanu. OHO IPOMEHSLIO yXOBHEBIE Giara Ha 6nara mare-
puaistble. [Tobeaurenem cauraercs TOT, KTO B IPBI3HE 32
J006bIYy yXBATUT GombIuuii Kycok. Hawryumum noprpe-
TOM Y4€HBIX W HHDKEHEPOB, KOTOPHIC IIPHBEIH HAC B 3TOT
JKECTOKMY Ge3ayIHbIN MEpP, MHE IIpeAcTaBisieTcs Mukku-
Mayc u3 mucseerckoro MymsrgmwmMma «Danrazus». Tam
Mpuxxu-Maycy, He3anaumMBOMY Y4eHHKY MOTYIIECTBEH-
HOrO BOJILIEGHHKA, IPUXOZUTCS BBIITOJIHATL YEPHOBYIO
pabory B ero mabopaTopu, B YaCTHOCTH HAIIOJHATDH
OTPOMHBI 6aK Bofo#H U3 6musnexarero konoaua. Koraa
BOJILLIEGHHK OTIPARIIACTCSA 110 CBOMM JesaM, Mukku-Mayc
pemaer obserunth cebe 3apauy. Ilompaskaa yuwmremo,
OH MPOU3HOCHT 3AKIMHAHKE, MPEBPAILAONIEE OOBIYHYIO
MeT/Iy B BOJOHOCA, H MMPHO 3aChITIaeT.

[Toxa Mukku-Mayc criut, 6e3nymHas MeT/1a-BOXOHOC
HOCWT ¥ HOCHT BOJly. B KOHLIC KOHIIOB BOZA MEPENONHACT
6ak u sanuBaer naboparopuio. [1pocHyBimmtics Mukkn-
Mayc 6e3ycnemtHo IbITaeTcss OCTAaHOBHTH pa3bylneBas-
wryrocs Merily. Bosa Bce npubsipaer. [Tonoxenue cnaca-
€T OYeHb KCTATH BEPHYBIIHHICA BONIIEOHUK,
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Snunor

DTOT MYIbTQUILM HAYHHAETCA C TIpeaMOyiib: «Met
PACCKAXKEM BAM JIETEHAY O BOJIMICOHMKE B €ro y4eHWKe.
Yuenunk Gbi1 BecbMa COOGPASHTENBHBIM MAPHEM H FOpen
xeaHueM oGbyunTbes pemeciy Boseberra. Tounee cka-
3aTh, OH OBUT He B MepPY COOOPA3HUTENLHBIM, MOCKOIBKY
BpasICs BBUIOJIHATE KOE-KaKHe TPIOKU CBOETO YIHTEs], He
OBJIAZCB HMH KaK CIIEyeT».

Haum ve B Mepy coofpa3uTesibHBIE YUeHbIE, HE pa3o-
OpaBIINCh TOJIKOM B TOM, HACKOJIBKO BCE B3aMMOCBSA3a-
HO HA 3TO¥ INaHeTe, TPIOKAUCCTBYIOT C FCHAMH H OKpY-
Xaromen cpeloi He xyxe Mukku-Mayca. Bot Tonbko
MOCJIEACTBHA UX MPhITH MOTYT ObITH ropaspo 6onee Tpa-
CHYHBIMH.

Kak Mm1 g0 atoro nomnu? Heno B tom, uTo ofHax-
Ib1 ydensle GbUlM IPOCTO BBIHYXXACHB! OTBEPHYTHCH OT
Jyxa — BO BCSAKOM CJyudae, OT €0 IEpKOBHOH MHTEp-
npetanuu. {epKoBb He JaBata X0/[a HAy4YHbIM OTKPbI-
THAM, €CH Te MpOTHBOpeYMWIH ee porMaraM. Hayga-
510 OTKpBITOMY KOHPIHKTY Mexkay Hayxoi u Jdyxom
nonoxxun actponoM Hukonaii Konepuux. B cBoem
ony6smkosanHoM B 1543 1. 1pyne «O6 obpamesun
HeGecHbIX cepr» KomnepHur npsiMo 3assui, 4TO LeH-
TPOM «HebGecHbIX chep» asnsercs ue Jemns, a ConHue.
DTOT OYEeBHAHBIH cerogHs akT B Te BpeMeHa Npea-
CT2BJUICSA CTPANHON epechlo — BeAb OH NPOTHBOpE-
9UJT YTBEPXKAEHUAM «HenorpemuMoi» Lepksu! Komnep-
HMK ObU1 JOCTATOYHO HCKYHIEH B e PKOBHOH NOJHTHKE.
Y Hero He 6BIIO MANIO3UH HACUET TOTO, 4YTO CAE/AET
C HUM MHKBH3UILAA 33 CTOMb ePETHYECKHE BO33PEHMA.
Ilostomy om 61aropasymMHO OTKIajabiBan myGAMKa-
M0 CBOEW PYKOMUCH OO TeX NOp, MOKa HE OKa3ancs
Ha cmepTHOM ojpe. HyxHo ckasars, ero onacenus
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Lyx » Hayka

OBbLIM BIIOJIHE OIIPAB/IAHHBL: NATBAECST CEMB JIET CITYCTA
MoHaxa-fomunuxanua bropgano bpyHo, aepauyswe-
rO BO3BBICHTb roioC B 3amuTy KonepHukoBoit KocMmo-
JIOTHH, COXKIJHM Ha KOCTpe Kak epetuka. CaM xe Konep-
HuK 1lepkoBb mepexXuTpUN ~— COTIACHTECH, JOBOJBHO
3aTPYIHUTENBHO IOABEPTHYTH ILITKAM TOTO, KTO YCIeI
yMEpETb CBOEH CMEPTHIO.

BexoMm no3xe (ppaHIy3cKHHA MaTeMaTHK ¥ Grnocod
Pene [lexapT npu3Basi ipOU3BECTH HAYYHYIO PEBH3MIO BCEX
paHee U3BECTHBIX MUCTURH. B pesymprate xondmukr Hayku
u [lyxa pasropencs ¢ noso# cunoi. ITockosnbky anammi-
YECKHME METOABI HAYKH He MO3BOJUIM HH ITOJTBEPIHT, HU
OIPOBEPTHYTH CYIECTBOBAHHME HE3PUMBIX JyXOBHBIX CHJI,
camo nousTHe Jlyxa 6bU10 J€3aByHPOB3HO KaK «HEHayd-
Hoe». B wrrore, usyyenne xu3nu u Beenensoit crano yne-
JIOM PAIMOHATHEHO MBICIIIHX YUEHBIX.

B 1859 roay mpomnacrs Mexay Haykoit u Jyxom
pacIIupwia XapBHHOBCKAA TEOPHA 3BOMIOUMH. DTa
TeOpHs PaCRPOCTPAHMIACH IO MADY ObicTpee, HeM
ceroaHs pacnpocrpaHsorcs cnyxu B MutepHere.
JapBUHU3M OOBACHUI NPOUCXOXACHHE UETOBEYECTBA
HIpOW CNyYaWHBIX HACNEACTBEHHBIX BapuaLMi, He
ocTaBnsAs MecTa At boXeCTBEHHOro IIPOMBIC/2 HH B
HayKe, HY B CAMOM XXH3HK. HYT0 X, 5TO yCTpPauBaso Tex,
KTO 3aHUMAJICA BbIBEJCHMEM HOBBIX HOPOJ JAOMALIHHX
JKUBOTHBIX M CeJEKLMEN CeNbCKOXO3ARCTBEHHBIX KY)Ib-
Typ. Benp Japsunu caenan ux riaasuee Tocnoga. Beiga-
fowHiicss AapBuHUCT DpHCT Maiip nucan o Ilpupoge:
«3aJaBIIKCh BONPOCOM O TOM, KaK K€ BO3ZHMKIO 3TO
COBEPIIEHCTRO, Mbl, IO BCEH BUAUMOCTH, OOHAPYXKUM
JIMIIb IPOM3BOJIBHOCTE, 6ECHEeNbHOCTD B CIYHalHOCTD>
[Mayr 1976].
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Snwor

HeopaapBuancTbl MalfpOBCKOro TOJIKA HACTAWBAIOT HA
TOM, YTO [JIaBHOH ABWKYINEH CHIOH 3BOMOLMHU SIBISET-
cs 6oppba 32 BeDKMBaHuE. VM MOCKO/IBKY OHU ake He
3aMKalOTCA O MOPAJIH, 3HAYUT, B TAKOH O0pBOE Xopouu
mobble cpepncrea. Ecnu Ha3bBaTh Bemyd CBOMMH MMeHa-
MH, peub HAET O TOM, YTO B XH3HH, KaK B JDKYHUISX,
npas TOT, KTO CWIbHee. PyKOBOACTBYACE 3TUM MPABOM,
MBI IOCTPOWUTH 3aTaJHYI0 LMBHIM3ALMIO U TENephb BCs-
YECKM OTMaxuBaeMcs oT 1oro ¢rakTa, YTo 3a BCe NpH-
XOJJUTCA NJIATHTh. YBbI, B LIEHY, KOTOPYIO IPUXOAHTCA
IUIATHTBh HaM, BXOJMT M JOBECAEHHAA JO KPAHHOCTH IUIa-
HeTa, H 6e3JTOMHBIC, ¥ AETH, YTO 32 TPOIUIHA CTPOYaT i1
Hac Jiewenble [pKUHCBL Oun nponrpann B JAPBUHOBCKOM
60pb6e 32 BBDKMBAHHKE!

Ilo obpasy 1 nomoburo BeceneHrHo

HO BTy KapPlGCKYIO HOYb A OCO3HA, YTO B HaAUIEM Oap-
BUHOBCKOM MHpPE NPOUCPLIBAJOT HE TOJBLKO MPOUTPaB-
ne!

Bepuemcs k no6egurtesism u npourpasmum. Konb
CKOPO YENMOBEK ecTb 06pas u mogobue Ilpuposw, y Hac
HeT MpaBa ee MeWsITh, HHAYe MbI CKOPO TIEPECTAHEM OLITh
eli KOMIUIEMEHTAPHEIMH, — TONPOCTY FOBOPHA, Mnepe-
CTaHEM B HEC «BIHCBHIBATBLCA». 1OrAa y Hac OCTAHETCA
TONBKO JBAa BBIXOA4d — BBIMEPETh WIA MyTHUPOBaTh. JTO
B PaBHOU Mepe KacaeTcsi U «NPOHTPaBMUX» B 60pbbe 3a
CYMECTROBAHHE BE3lOMHBIX, ¥ XO351eB UMIEPHH dacT-
dyna. Ho torza pagu yero Mol BeIpy6aeM TPONUYECKHE
neca? Yrobwl yeenmuuTh npoaaxu Gur-makon?! Pagu
4ero MOAUMINA HAIUMX ABTOMOOWIEH 3arpA3HAiOT BO3-
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Ovyx u Hayka

ayx? Paau yero HedpreXMU4eCKHE 3aBO/bI Pa3beNAIOT
3eMIII0 M OTPaBIAIOT Boay? 3aAyMaiitech 06 aToM BCe-
pre3. MbI co3fann KoMIuIMMeHTapHbIME [Ipupone, a He
TO NMOMOWKe, KOTOPYIO Ceroms TBopum!

Bor Tak KAeTKY HayduIn MEHS TOMY, YTO, NIpeHeGpe-
rasi CBoey NpUHAMIEKHOCTIO K equHOMY Lemomy, mMut
KIMYeM Ha cebs 6omemyio Gexy. OpHako npu TOM, 9TO
MB!I — dacTh Henoro, xaxkgoMy M3 Hac mpucymia eme
M CBOS, BRIDAKEHHAA HA KJIETOYHOM YPOBHE, HEIIOBTO-
pAMasn Ouosioruueckas HHIMBHAyanbHOCTB. [laBaiTe
NOCMOTPHM, KAKOH YPOK MBI C BAMH MOXKEM M3 3TOTO
H3BJE€Ub.

Yro npuaaer HeNOBTOPUMOCTDb KIETOYHOMY coobuie-
CTBy 4yeJioBe4deckoro rena? VIMMyHHble peuentopml —
HMEHHO OHHM OTJIHMYAIOT HHAMBUJYYMOB APYT OT ApYTa.
Oxpn 13 Hanboee H3yYeHHBIX MOJKIIACCOB TAKUX penern-
TOPOB Ha3bIBAETCA JICHKOLMTAPHBIMY aHTHICHAMM.

Ecym 651 ielikonUTapHbIe aHTHI€HbI MOXKHO GbUIO yAa-
JIATD, WICTKH JTUIHHIHCH OBl OTIIEYATKA MPHUHAAACKHOCTH
KOHKpeTHOMy uenoseky. OHU MO-MIPeXHEMY OCTaBAJHUCh
6Ll UeTOBEUECKIMH, HO, €C/TM MOJKHO TaK BBIPA3UTHCH, —
obuie-, a He TMYHO-YETOBEYECKMMU.

CxoAcTBO HABOPOB JNEHKOLMUTAPHBIX AHTHUFEHOB
PasHBIX JIOJEH UrpaeT OTPOMHYIO pPOJb NPH Nepecaj-
K¢ opraHoB. [Ipeanosoxknm aus npuMepa, 4TO B TaKOH
niepecajike Hy XXAaeTcst KTO-HuOy b N3 MOHX YMTATEJIEH, A
s FOTOB CTaThb ZOHOPOM. JlomycTiM, s ueHTU(DHKA LUK
HAIIETO 'MHNOTETHYECKOTO YUTATENA KaK OHOJIOTHYECKO-
ro MHAUBHIYYMA €r0 OPTaHU3M HCIIOJIB3YET OJMHAKOBBIE
HaOOpPBI U3 CTA PA3IMYHBIX JEHKOLUHTAPHBIX 2HTUICHOB,
PacIIOJIOXEHHBIE Ha HOBCPXHOCT 4 Ka)KJIOﬁ M3 IMeouunx-
cs1 y Hero xyetox. M Bot, Ipy cpaBHEHHM 3TOrO Habopa
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Smustor

U3 CTa JEHKOUUTAPHAIX aHTUICHOB C MOUM, BBISCHAETCS,
4TO APYT APYTY COOTBETCTRYIOT /MILb AECATD 3 HUX. 3Ha-
9UT, MOW JOHOPCKUH OpraH eMy He MoxouaeT. « YBUACB»
uyRre MCMOPaHHBIE PEHEIITOPbI, Er0 HMMYHHAA CHCTEMA
CTaHET W30 BCEX CHI OTTOPTaThb MOW YYXKEPOLHbIE KNET-
ku. MIHbIMI cioBaMu, eMy Jydlile HafiTH MHOTO JIOHOpA.
Onuako OH O/DKEH UMETh B BHILY, YTO HAEANBHBIX JOHO-
POB nonpocTry HeT. Bo BcAKOM cydae, OTBHICKATh ABYX
OUONOTHYECKH TOXECTBEHHBIX HHINBUAYYMOB YUEHBIM
HE YHAIOCh 10 CHX NOpP.

TeopeTnyeckn, MOXHO €O3JaTp YHHBEPCAJbHEIE
JOHOPCKME TKAHH, YAINB C TOBEPXHOCTH MEMOPaH Kie-
TOK MMMYHHBIE perienTopsl. O6e3nuueHHble, THINEHHbIC
JIEWKOI[ATAPHBIX aHTUTEHOB KJICTKU HE GYayT OTTOPraTh-
¢ IMMYHHOW cHCTeMO¥. FIMEHHO Ha TaKMX 9KCTEpUMEH-
Tax cefyac coCpeoTOYEHO BHHMAHHE YYEHbIX.

K 4emy s 310 rosopro? K Tomy, uro umMmyHHbIE penen-
TOPBI, YARIEHHE KOTOPBIX 06e3NTNumBaeT KICTKH, SB/IA-
IOTCSL CBOETO pOJAa MEMOPAHHBIMU «AHTEHHAMH», YIaB-
JIMBAOIYMY KOMIUIEMEHTAPHBIE CUTHAMBL OKPYXAKOLIEH
cpeasl. M aHAMBIAYanbHOCTH KIETKAM NPHAAIOT BOBCE
HE 3T «aHTEHHbI», 4 TO, YTO HX akTuBHpYyeT! VHbIMHK
CJTOBAMM, KJIETKHM He 06namatoT camoctbo. OHH nuiib
CYHTBIBAIOT €€ CUTHAJ, KOTOPBIH IPUXOAKUT U3BHe!

[Ipeacraspre, 4TO Bamie TENO —- TENEBU30P, 2 BbI —
M300pakeHHe Ha €ro SKpaHe, BOCNPUHATAsA aHTCHHON
Teaenepeaava. Y Bor oanaxkan! akpaH racHet. [lepas
MBICITb, KOTOpaf B TAKUX CJTyYasiX MPHUXOJUT B OJIOBY:
«QO gept! Tenesuzop cromancs». [loguepkuraro — rene-
BU30p, a He Tenenepenaya! Yrobus B 3TOM yGequThes,
HY>KHO B3SITh JPYTO¥ TEJIEBH30D, BIUIOYHTb €TO B PO3ET-
Ky B HACTPOUTH Ha TOT e Kanan. Torga Bsl yBHAKTE, YTO
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Jyx v Hayka

Tesenepegaya no-npextemy pper. Otkas tenesusopa
HHUKAK HE MOXXET HA HEE [TOBIUAT.

B nauHO# aHAJIOTHMV TENEBU30pP COOTBETCTBYET Kie-
TOYHOMY COOOIIECTBY Baulero Tena. AHTeHHA, NPUHU-
Maollas Texenepesady, -—— 3T0 MoaHkIA Habop 6enxo-
BbIX HACHTU(PHKALHOHABIX PELENTOPOB HA NOBEPXHO-
CTH KJIETOYHbIX MeMOpaH, a Tejaenepeaada ~— CUTHAJ,
MOCTYNalOWMH U3 OKpYXamowie#d cpeasl. MaTtepuannucr,
NO-BHAHMOMY, PEIUHT, 4TO Cy6CTpaToM TaAWHCTBEHHOM
YenoBEUECKOH CAMOCTH HBJIAIOTCA BEIKOBBIE PEIENTO-
pbl. Ho ¢ TakuM ke ycnexoM MOXKHO yTBepKIAaTh, 4TO
Tenenepeada CAeNnaHa u3 aHTeHHsl Tenesusopa. B geu-
CTBHUTENbHOCTH GEIKOBbIE PEUENTOPLI — JAIIb UHCTPY-
MEHT, PN TIOMOLM KOTOPOTO KJIETKH YJIABAHBAIOT HATTY
CaMOCTBb H3 OKPYXKaIOLEro Mupa!

Qco3HaB 370, 1 HOHAI, ITO MOS TUYHOCTD, MOE «J» —
Ecrp, HE3aBUCHMO OT TOrO, JXUBO MOE TEAO WIK JKE HET.
«$I» — ofHa M3 MHOXECTBA JacTOT UH(OPMALHOHHOTO
AUana3’oHa OKPYXAIOWEro Hac MApa. TOYHO Tak ke, Kak
B aHAJIOTUM C TEJeBH3OPOM, €CH MOe TeJIO YMPET H B
6y /IymEeM POJHTCH HEKTO (HOBBIA «OHOIOrHYecKH Tele-
BU30P») C TEM XK€ CAMBIM HAG0POM HIEHTAPHKAIMOH-
HbIX PeLIeNTOPOB, 3TOT HEKTO BOCMPHMET U3 OKPYXKaio-
mero Mupa «Mensi». Y Torga st nosBmock TYT BHOBb.

B noaw3y mMoero npeacraBieHHs O TOM, UTO «Tene-
fiepeJiada» CaMOCTH YEOBeKa TPAHCIHPYETCA U TOCe
€ro CMEPTH, FOBOPUT OMBIT JIOJEH, KOTOPLIM DOBLIH
TIepeCadXeHbl JOHOPCKME OpraHel. Tak, BNonHe 31paBo-
MBICJSIIIAA ¥ CKJIOHHAA K KOHCEPBATH3MY SKHTETBHHIA
Hogoit Aurmun o uMenn Kisp Cubeus 65U1a HuManno
YAMBIICHA, OOHAPY)XAB, YTO NOCJIE TOTO, KaK €H nepeca-
JWIK CepAne, OHa NOMO6WIa TIHBO, KYPHHbBIE HAITETCHI
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u MoTolukbl. Eil ynanoch passickaTh poiCTBEHHHUKOB
CBOEro JOHOPAa — BOCEMHAAUATHICTHETO naphs. Onu
coobuunu CUIbBHH, YTO TOYHO TAKHE JXE€ NMPUCTPACTHS
6butd ¢ y Hero. CHIbBHA PacCKa3bIBAET 06 3TOM U O TOM,
KaK H3MEHWIACH JXH3Hb APYTHX YYACTHHKOB BO3IJIABIIsAC-
MOi1 €10 IpyIIIbl ICUXOJIOTHUECKON NOAJACPIKKY JIOAEH C
NepecaXxeHHbIME opraHami, B kuure «[lepemens cep-
na» [Sylvia and Novak 1997].

Pap nogo6ubix ucropust npusoaut 4 [Ton Iupcann B
kuure «11udp cepana: Kak BOCTIONh30BATHC MY, JPOCTHIO
H CHJIOH HaulleH ceple4HOH snepruu» [Pearsall 1998].
B onmucaHubIX MM Ciyyasx nepecasika OpraHoB BBI3KIBAIA
HACTOJILKO TIOAPOGHbIE BOCTIOMHHAHMA, YTO HU O KAKUX
COBIAJCHHAX HE MOIO ObITh B peun. OgHOU U3 many-
eHTOK, MaJIeHbKOH JIeBOYKe, MOCJe TIepecajku cepAlad
CTaJIM CHUTBCA CLEHB YOUMCTBA. OTH CHbI GBUTH HACTONB-
KO SIPKHMH ¥ OTYET/IHBLIMH, YTO 61aroAaps UM yianoch
NOMMAaTh YGUIiIy OHOPa AEBOYKH.

OpHolt 13 Teoprii, OGBACHAOIINX MEXAHU3M NpU-
obpeTeHHs BMECTE C MEPECAKEHHBIM OPraHOM HOBBIX
YepT XapaKTepa, ABIAETCA TEOPHUS «KIETOUHOU IaMs-
TH». BBl 3HaeTe, C KaKMM C IIOYTEHHEM A OTHOMIYCh K
HHTEIUIEKTY OTAEIBHbIX KJIETOK, HO BCEMY €CTh Npeze/i.
Ja, KIeTku «HOMHAT», YTO OHH — MBIMEYHbIE KICTKU
WM, CKaXXeM, KJIETKHU MeYeHH, HO s He BEpIO, YTO OHM
Ccnoco6HbI BCMOMHHUTE BKYC KypsiTuHnbl! [lofo6Hbie pas-
TOBOPHI UMEIOT CMBICH TOJNBKO B TOM CIIy4Yae, €C/iM Mbl
NpUMeEM BO BHHMaHHE, YTO Y- KJIETOK MepecakeHHbIX
OpPraHOB €CTh PELENTOPH WHAMBH/AYAIBHOCTH JOHO-
pa. Ilycre naxe Teno 4enoBeka, YbH OPTraHbI ObLTH
B3ATHI U151 MePECAAKH, MEPTBO, HO BeAb €ro CaMoCTh
MO-NPEXHEMY TPaHCAUPYETcs. B aToM cMbiche Bce
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MoAH 6eCCMEPTHBI ~— TAKOBO OBLIO O3apeHHe, CHU30-
mIefilllee Ha MEHs, KOTJA A Pa3MBIUNIAT O MEXaHH3MAaX
KJIETOUHBIX MEMOpPaH.

KneTkd u TpaHCIUIaHTaIMUA OPraHOB TO3BOAAIOT
OGBACHUTL HE TOJBKO OeccMepTHe, HO M IepeceNicHAe
Ly — perHKapHammio. MosxxHo npeacrasuth cebe, uTo
KOTa-HHOYAb B OyAyIeM HEKHH 3MOPHOH MONYYUT TOT
JKe CaMbIi HAa6Op peLenTOpOB UHIMBHIY ATTbHOCTH, KOTO-
polid ceromHs umelo s. Y roraa 310T 3MOPHOH CTaHET
«MHO#». Mosi caMOCTb BepHETCs, HO CTaHET NPOABIATH
cebs1 NOCPe/iCTBOM JpYIoro Tena.

Mexay npounm, ecnu BbI OMMETE, YTO BALIM pelen-
TOPBI MHANBHIY /IBHOCTH MOTYT C PABHBIM YCTIEXOM OKa-
3aThCcA y 6eioro, YePHOKOXKETO, a3MaTa, My>XX4YHHbI HIH
SKEHIIMHB], TAKWE BEIM, KaK PACH3M WIH CEKCH3M, ITOKA-
JKYTCSL BAM HE TOJBKO aMOPAILHBIMH, HO ¥ CMEMIHbIMH.

Koab ckopo oxpyxkatomuii nac mup ects Bece Cymee —
WHbIMM CI0BaMH, bor, — a «aHTeHHBI» HALMX penenTo-
POB BHMBUAY AJIBHOCTH YJIABIMBAIOT OJHY M3 YacToT Ero
6eCKOHEYHOTO MH(OPMAMOHHOTO AMANa30Ha, 3HAYHT,
KaKJIbIM M3 HAC — YacTh camoro bora!

[TocnaHIIbl HA 3eMITIO

Kax 651 51 66012 nonesna wama ananorus c renesuso-
poM, OHa He monHa. Beap TeseBM30p — MUMIL BOCHPO-
H3BOJIAILIEE YCTPOMCTBO, a BCE, YTO MBI C BAMM J€/IAEM B
CBOEW XKW3HH, H3MEHACT OKPY>KaoMmui MEp. Mbr u3me-
HACM MHP YK€ XOTA Obl TEM, YTO Mbl — €CTb!

Hagaiire monpobyeM CpaBHHTH B3aUMOOTHOLIEHHA
gesioBeka H Jlyxa, Hy, CKaXkeM, C KOCMHYECKUMH 30H/a-
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MH «Cnapar» u «ONMOPTHIOHUTH» UM APYTHMH amia-
paramy, nocburaemuimMy HACA ua Jlyny anm Mapc.
YesoBeK NOKa He HWMEET BO3MOXHOCTH MOOBIBATH HA
Mapce ¢pm3puecku, HO HaM TaK XOYETCA 3HATH, 9TO HAC
Tam oxupaer. Y Bor Mpl oTnpasifeM Tyaa cBOM Mexa-
HHYECKHH aHanor. Ham Mapcoxos Masio Noxox Ha Hac,
HO y HETO eCTh «I71a3a» TejeKaMep, NO3BO/IOIIUE EMY
BUJIETH [UTAHETY, BHOPAIMOHHEIE JETEKTOPDY, UIPAIOILHE
ponb «yurei», u XUMUYECKHE aHANTHU3ATOPbI, IO3BOJIS-
rorue npobosare Mapc «xa Bkyc». MubiMu cioBaMu,
MOCIIAHHbIH HAMU MapCOXOJ, MOXET B KaKOH-TO Mepe
BOCIpHHHMATL Mapc Tak xe, Kak BOCIPHHUMAJINA ObI
€ro Mpl.

H eme y MeEXaHIYECKOTO MapCOX0Ja €CTh AaHTEHHDI —
«peuenTophbl», 4epe3 KOTOPBIE YeNIOBEK — ONEpaTop
HACA — Bppixaer B Hero >kusus. [Ipn aroM nponcxomur
JABYCTODOHHHI 06MeH HHQOPMALMen: MAPCOXOJ OChUIA-
er oTlepaTopy CBeAeHUsl O TOM, YTO OH BUJMT Ha Mapce, a
TOT, UCTIONb3YSI UX, KOPPEKTHPYET €ro JCHCTBUA.

Maul ¢ BaMH «30HbI», HANIPABJICHHBIE Ha 3eMITIO BCE-
JICHCKHM ornepaTopoM — Jlyxom u noceuiaiomue Emy coe
BocrpusiTHE MHpPA. Korja MBI NpOXOJHM CBOM KM3HEH-
HBIH [1yTh 10 KOHLa, OH mpu3biBaer Hac goMoR. CTouT
HaM 3TO MOHATB, Mbl CTAHEM FOPa3NO BHHMaATETbHEE
OTHOCUTBCS K CBOMM ITOCTYIIKAM — Be/Ib NAMSATh O HUX
COXPAaHAETCA ropas3fo AOJbILe, YeM HAIrK Tena. Takas
aHAJIOTHs B3aHMMOJACHCTBHA uesloBeka u Jlyxa Bronue
COOTBETCTBYET KOHIENIMN KapMBbI. 10, YTO Mbl TBOPUM B
TEYEHHUE JKH3HH, BITOJIHE MOXKCET BEPHYTHCS K HAM — Bep-
Hee, K OyaymeMy BapMaHTy Hac.

Ypoku, npenojadHbie MHe KJIETKaMH, JIHIIb TOJ-
TBEPKAAIOT TO, YTO BEKAMHU MBITAJHCH JOHECTH 10 HAC
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ayxosHble yaurtena. Kaxapiit 13 HAC — maTepuanuso-
Baunblil Jlyx. [IpexpacHoi mamocTpanueit K 3Toit HCTH-
HE MOJXET CITY>KATH B3aHMOJIEHCTBHE CBETA C IIPU3MOH.

Korpa ny4 6enoro cBeTa poXOAUT CKBO3b MPH3MY,
ee KPHUCTAIMYECKAs CTPYKTypa pacCEeUBAET €ro TaKHM
06pa3oM, YTO HA BEIXOZE OH NPEJCTAeT B BUJiE PAyKHO-
ro crekTpa. B pesynsraTe Mbi MOKeM BHIETH BCE COCTAB-
afolHe 6€10T0 CBeTa, KAXKAOH U3 KOTOPBIX NMpHCymia
CBOA 4acToTa KoneGanui. Ec/iu moaydeHHbIH pagyXKHbIH
CBET OMNSATh MPONYCTHTh Yepe3 NPU3MY, €ro OTAeAbHbIE
YaCTOTHLIE COCTAR/SIOIIME BHOBbL COJIBIOTCS HA BBIXO/IEC
B OebId JIyy.

[IpencraBpre, uTO KaskAas YelnOBeUeCKas HHAWBH-
IyaldbHOCTb UMEET ONPECACNICHHYIO YaCcTOTY M SIBIAETCS
JaCTBIO Pafiy’>KHOTO CIIEKTPa BCETO desioBevecTBa. Jlocra-
TOYHO YAAJIMTH U3 ITOTO CNEKTPa XOTS Obl OAHY YacTo-
Ty, OAHH UBET — MPOCTO NOTOMY, YTO OH HaM «HE Hpa-
BUTCSI», — H MBI He [10Jy4uM Ociblil CBeT Ha BBIXOAE U3
npu3Mbl. Beslb Oesblil CBET — 3TO COYETAHHE BCEX CBOUX
YACTOTHBIX COCTABJISTIONIIHX!
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Msuorue He dyXable AYXOBHOCTH MOAM OXUAAIOT, YTO
Benbiit CBeT ckOpo CHU30HET Ha Hallty TUlaHeTy B OOJTHKe
KOHKpeTHOH munocTu — bymasl, Mucyca mnur Myxam-
Mapa. S Tak "e gymaro. MHe npefCTaBIsieTcs, 4To 10 TexX
1Op, ITOKA MBI [TO3BOJISIEM Cefe YHPDKATh, 4 TO U YOUBaTD
JMOAiCH, KOTOpbIE HAM HE HPABATCH, — HHBIMM CJIOBAMH,
yHIYTOKaeM B criektpe [yxa npucympe eMy vHAMBUAY-
aJIbHbIE YACTOTHRIE COCTABAIONIME, — HUKAKOTO Besoro
Ceera HaM ne Bujgarh. Mbl 10/mKHb! JIeesaTh B 0beperaTs
KaXKAYIO YeJOBEYECKYIO YACTOTY, M TOTJa OHH COJIBIOTCS
B eIMHbIN Oenbii qyxoBHbIA Ceet!

dpaKTaybHas SBOJIOLMST —
Teopud, ONMMCHIBAKOIIIAY >XKMSHDb

BY}ICM CUNTATb, 1 OOBACHWI, YTO CHENAI0 MEHSI [yXOB-
HbIM Y9eHBIM. Tenepb MHe X04eTCst OO bICHUTD, IIOYEMY 5
ontumucr. [lo Moemy y6exenmio, uctopus Hame¥ ruia-
HETH — 3TO UCTOPHS NOBTOPAIOMHXCA KATACTPOP. DBO-
JTIOHUA 3emnu YXKe upepbiBaiaCb KaTaKJIU3MaMHU, CMe-
TaBIIMMH C €€ JINLA BCe JXMBOEC, — BCIIOMHUM XOTS 6bI
cyas6y auHo3aBpoB. CeroHs K Kpaio MPOMACTH 1OA0-
Ui Mel [o MEPE TOT'O KaK YBEJIUIHBACTCA YHUCICHHOCTD
4eJI0BEUECTBA, MBI 6€3)XaJIOCTHO OTHHUMACM JKXH3HEHHOE
MPOCTPAHCTBO Y APYTHX XUBKIX CYIIECTB H TEM CAMBIM
poeM cebe MOTwIy.

O KaKOM ONTUMHU3IME TyT MOXeT HATH peyb? Ho
noueMy 6ot 1 Het! Beap Mbl, BO BCAKOM ciaydae 60nb-
IUMHCTBO, — He IMHO3aBpHI, a JIond. Jla, Mbl 3aBeprua-
€M OJVH 3BOJIOUMOHHBIN UK/ H TOTOBHMCA BCTYIIUTD B
caeayrommii. VI BnonHe ecrectBeHHO, 4TO 1O MEPE TOTO,
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KaK B HECYIIUX CTEHAX MOCTPOSHHON HAMY I{HBIIN3A (MK
MOABIKIOTCA TPEILUHBI, HAC OXBAThiBaeT HENMIYTOYHAS
TpeBora. Bo Bce BpeMeHa HEB3robi 3aCTaB/UIM JIIONEH
CIUIOTUTBCS, K A BEpPIO — TO XK€ NPOH3OKACT U TeNeph.
«JIiHO32BpBI» B HEJIOBEYECKOM OOJIMKE, TOTOBBIE PBATh
Ilpupony 3y6amu, BeIMpyT. OCTaNpHble TOHMYT, CKOJb
ryGUTeIbHA JUIA TJIAHETHI Oe3gyMHast He3/yXOBHOCTh
HAaHIMX NOCTYNIKOB, ¥ 3TO TIOMOXKET M BBDKHTD.

Ha 4yem ocsoBana Mos Bepa B 6marononyynoe pas-
peutenHe Hammux npo6aem? Kax HM cTpaHHO — Ha
(dpakTatbHON reomerpun. Y cefiuac st Xouy pacckasaTs
BaM, KaKMM O0pa3oM 3Ta MaTeMaTHYeCKas AUCUUIUIMHA
MOJXET TIOMOYb HaM NOCTH4Hb KHBOE.

l'eomeTpust — pasjien MaTEMaTHKH, ONMCHIBAIOIIUN
IIPOCTPAHCTBEHHBIE OTHOWIeANst M popmbt Tesr. Hamupu-
BBIYHBIE NIPEICTABICHUA O MUPE OTPaHHYEHbI TEOMETPH-
et Esrimmna, uanoxkeHHon uM 3a 300 et A0 Halued spsi
B 13-ToMHOM TpyAe noa Ha3aHueM «Hauana». EBrim-
AOB2 TEOMETPHS BIIOJIHE HATVIAAHA — OnMarofaps ed Msi
MOKeM CIPOEIHMPOBATh TAKME MPOCTEUIIIHE PUIYPhI, KAK
Ky6, cepa mam KOHYC, Ha IUIOCKYIO [TOBEPXHOCTD JHCTA
OGyMaru. Y Hee eCTh TOJNBKO OJUH HEJOCTATOK — OHA He
TOIMTCA 11 ONUCAHHA CCTECTBEHHBIX TIPUPOJHBIX OB~
exTOB. B camoM Jiente, Kak HayepTHTB CTPOTHH FeOMETpU-
qecKuii deprex AepeBa, obmaka wik ropsl? Bexw y HUX
HEpETYIAPHAS ¥ JAKE HA TEPBBbIY RATIAK OTHOCHTC/b-
HO Xa0THYHasa CTPyKTypa. Takue nmpupogHeie OOBEKTHI
MOXHO KOPPEKTHO ONMUCATb TONBKO C NIOMOLIBIO (pak-
TaJIbHOH r€OMETPHMU, OCHOBBI KOTOPO# B 1975 roay 3azn0-
Xuni Gpanny3sckuii maTeMaTuk Benya Mangens6por.

Martematuka ¢pakTanoB Ha YAMBICHHE HPOCTA.
Hanpumep, Tak Ha3hBaeMoe «MHOXecTBO Mangensbpo-
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Ta» CTPOMTCA MO crenyiomed ¢opmyne: GepeTca HeKoe
YHCIO, YMHOXKAETCSE CAMO Ha cebsl, MowIe Yero pesybTar
npubaBIAeTCS K UCXOAHOMY 4HHCy. 3aTteM Hpoueaypa
HOBTOPsAETCS. TPYAHOCTE COCTOMT B C/IEAYIOWEM: YTOOBI
TIOCTPOUTD PeasibHblil (PPAKTANIBHBIN OGBEKT, 3Ty AIEMEH-
TapHyI0 NPOLEAYPY HEOOXOIMMO NMOBTOPUTL MUJUTHOHDI
pa3. I[logo6ueie BeraucaeHUA TPEOGYIOT KOMOCCATBHOTO
KOJIMYECTBA BPEMEHH, EC/IH ITPOH3BOAMTD UX BpyuHyIo. Bor
[0YeMy HH O KakoOH (PPaKTaIbHOH TeOMETPHH HE MOIJIO
ObITh U peus, TOKA He MOSIBIIHCH MOLIHBIE KOMITBIOTEPBI.

@pakransl — 370 0ECKOHEYHO NOBTOPAIOIMMECH
CTPYKTYpHI, BJIOKEHHbIE OJHA B JPYIyi0 (HEKOTOpPOE
NpeJCTaB/IEHHE O HHUX JJ€T PYCCKasd KyKia-MaTpeulka).
[TpudeM 3TH CTPYKTYPEI CaMOIOAOOHBI, TO €CTh KAXKAAS
MéeHbINA# CTPYKTYpa ARIAETCA YMEHBIICHHON Konuel (He
o0sizaTenbHO TOYHOH) Gonbiuei. Hanpumep, KOHTYpH
MEJIKUX ‘BETOYEK, KOTOPBIE OTXOASAT OT KPYIIHOH BETBH
JiepeBa, CaMOMOAOOHB KOHTYpaM KpYNHBIX BETBCH,
OTXOJAIINX OT APEBECHOrO CTBOM2. TOUHO TaK XKe KOHTY-
PblL [IPHTOKOB 6OJBIION PEKH CAMONOXOGHB! KOHTYPY €e
pycia. B uenoseyeckux Jsierkux ppaxTanbuas crpykrypa
6pOHXOB NOBTOPAETCA B MEHBIIUX MO Pa3Mepy OPOHXHO-
J1ax. CI/ICTCMa KPOBCHOCHBIX COCynoOB B T€JE YEJIOBEKA U
ero nepudepHyeckas HePBHAS CHCTEMA TOXKE COCTOST M3
CaMOIONOOHBIX MOBTOPAIOIMUXCA CTPYKTYP.

Brerte MoXeT, Bce 3TH HabJiogaeMble B IIpUpOJE
caMomnogo6Hbie TOBTOPSIOUIMECH CTPYKTYPbl — YHCTOE
cosnazgenue? S yBepen, uro 310 He Tak. [aBaiite erme
pa3 BCIIOMHUM ABA MOMEHTA, KOTODBIC MbI C BAMH yXKe
obcyxaanu.

Bo-nepBhix, KaK s yKe He pa3 NOJYePKUBAJI, SBOTIO-
1P — 3TO BOCXOXJEHKE K OoJibLIel HHOPMUPOBAHHO-
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CTH O CBOEM OKpYXeHuu. Bo-BTOpBIX, rOBOpA O KAETOY-
HOH MeMOpaHe, Mb! YCTaHOBWIH, YTO OCHOBHBIM 3JIEMCH-
TOM BOCIIPMATHS WH()OPMALMY B OPTAHUIME SIBJIACTCHA
perenTopHO-3hPEKTOPHBIN KOMIUIEKC HHTErPatbHbIX
MemGpaunbix 6enkos (MMB). M1 cooTBetcTBERHO, ueM
6obumM KonuyectsoM VIMB (omuBox B Hameit «ByTep-
6pojiHOW» Mojeny) obyafaeT OpraHu3M, TeM GoJbLias
UH(POPMUPOBAHHOCTD €MY JOCTYIIHA M T€M BbIle OH
CTOMT Ha JBOJIIOLIYOHHOH JECTHUIIE,

Opnako Ha poct konuyectea VIMB na xierodso#n
MeMOpaHe HAKTAJBIBAIOTCA (PU3UIECKHE OTPAHHYCHUS.
Tonmuuna rreTouHOH MeMOpaHbl, ONpeAensieMas Jua-
MeTpOM ee ABoiHoro dhocdonunuaHoro cuos, cocras-
nser 7-8 HanomerpoB. Cpegnuit pasmep UMb npu-
MEPHO TaKOIl e, 9TO U ¥ PocOIUMUI0B, B KOTOpLIE
OHM BCTpaMBaroTcA. [1pH XeCcTKO 3aJaHHOW TONMIKHE
MEMOpPaHbl TYJd HE MONYYUTCH «HAUUXATh» CKOMBKO
yroaao UMb — oHn cMoryT pa3mecTutbest TaM TONBKO
B ogud cnom. [losroMmy yBenuuenust uHbOPMUPOBaHHO-
CTH MOJKHO JOCTHYb JIMIIb OHUM-CAMHCTBEHHBIM CIIOCO-
60M — yBEIHYHBaA OOIMYIO TWIOIA b MEMOPAHDL.

Bepremca x Hamed «6yrep6pojson» Moaenu. bons-
lee KOMUYECTBO ONUBOK O3HauyaeT 60Jblyio MHOp-
MHPOBAHHOCTb O0yTepbposa — uyem Bonbluee X KOJIU-
4eCTBO Bbl CYMEETEe B HErO 3aTONKATh, TEM «YMHEE» OH
okaxerca. Kak Bbl ;ymaeTe, kaxoi u3 A8yx 6yTep6poaoR
6ygetT obnagaTe GONBINAM «HHTE/UIEKTYANBHEIM [1OTEH-
IUAJIOM» — TOT, YTO C/IEJIAH U3 MAJIEHBKOU OYIOYKH N
TOT, YTO BBI COOPYAUTE H3 GOJBILIOTrO JOMTA KapaBas?
Otser o4eBHAEH: YeM GOJbIIE IIOMAAD HCIIOAB3YEMOTO
BaMH KyCKa Xj1e6a, TeM 60sbliie OIMBOK B HEM YMECTHT-
cn. To ke KacaetTcss # HHPOPMUPOBAHHOCTH KJIETKH —
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yeM Ooablyio mromagb bymer umerh ee MeMOpana,
TeM Gosbiuee konnuectBo UMb ona cMoxer BmecTuTh.
Takum 06pa3oM, YBEJMYEHHE IUIOLLAAM KJIETOYHOM
MeMOpaHBl MOXKET CUHTATBCA (PU3HYECKMM NAapaMETPOM
3BOJIIOLMOHHOrO Pa3BUTHA M POCTa UH(GOPMUPOBAHHO-
ctu. MaremaTudeckue UCCIelOBaHUA MOKA3bIBAIOT, YTO
B TPEXMEPHOM IPOCTPAHCTBE Hauboce 3¢ PeKTHBHbLH
POCT IUIOMAAX TIOBEPXHOCTH JOCTHTAETC Y OOBEKTOB C
dbpakraspHON reoMeTprei. BoT nodyemy caMonono6Hsie
cTpykTyphl B [Ipupojie He TOIBKO He CIy4yaMHbI, HO B
3akoHOMepHbl. MIHBIMU CIORaMH, MBI JOJIKHBI TOBOPHUTD
0 GpaKTAILHOM XapaKTepe CAMOM IBOJTIOLIAH!

BenvkosenHbie KapTUHKKM (PAKTATIOB, NIOCTPOEHHEIE
KOMITBIOTEPOM, HAaIIOMMHAIOT O TOM, YTO, HECMOTPSA Ha
CTaBIIHe NPHMETOH Hallero BPEMEHHW YHBIHHE ¥ Xa0C,
[lpupoze mpucyma BBICIIAA CTENEHD YIOPALOYEHHOCTH,
Bocxurturensubili, 3arafousbii Mup GpakTanbHON reo-
METPHH ONPOBEPraeT MPOBO3IIAMEHHYI0 MalHpPOBCKUM
JAPBHHH3MOM «IIPOU3BONBHOCTD, 6€CIENBHOCTE U CITy-
yaiiHocTe» [lpupogsl. OTnpaBus a1y GecuenoBeyHyIO
JIAPBUHHUCTCKYIO HICIO TYAA, TAE €d [IOAraeTcs 6bITh, —
BCE], 32 JOKONEPHHKOBCKOM reOLeHTPHYECKOH CHCTe-
MO, MBI CMOJXEM PACIIMPHTL CBOE CO3HAHHME M CTYNHUTh
H4 CJIEAYIOMIYIO, BEAYILYIO BBEPX CTYMEHbKY (pPpaKTaih-
HOU 3BOJIIOI[MOHHON NecTHHIBL. 1 yeM cKopee MbI 3TO
caeaeM — TeM JIydlie i Hac.

®pakTajbHBIA XapaKTep 3BOMOLUH U YIOPALOUYEH~
Hble NOBTOPAIOMMUECS CAMONOA06HbIe CTPYKTYpH [1pu-
POl — Jy4YINMH apryMeHT B MOJIB3Y TOro, 9YTO yPOKH
KJIETOK, BIOXHOBUBHIMX MEHS HAMHUCaTb 3Ty KHUTY, U
BIPaBAy MOIYT MPUHECTH HaM OrpoMHylo noab3y. Bee
[IO3HAETCA B CpaBHEHMH. B TeyeHue Mu/UIMApAOB neT
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KJIETOYHble COOGHIECTBA YCNEHMIHO OCYILECTRASAIOT BeChMa
3¢ ¢eKTUBHEI [TAH MHPHOTO COCYHIECTBOBAHMS, TO3BO-
JSIIOMUA MM YKPETATh KAaK CBOIO HHIWBUIYAJbHYIO
JKHU3IHECTTOCOOHOCTD, TaK U OOIIYIO JKU3HECTIOCOOHOCTh
opraHusmoB Guocdepsl. Bor Moxkere npeacraButh cebe
CTpaHy, rpaXfaHe KOTOpO# KHMBYT B MOJNHOH W HEH3-
MeHHOM rapMoHuH? Tak BOT, TaKas CTpaHa ecTh — OHa
Ha3bIBAETCA 3/[0POBLIM YeoBeyeckuM Tesnom. [loucrune,
KJIETOYHBIE COOBIECTBA Ky/la KaK Jy4Ile YeJTOBEHECKO-
ro obuecrsa — II0 kpalHel Mepe TaM HET 6e3J0MHBIX
(paayMeeTc,q, 33 HCKMOYEHUEM (IYyYa€B OHKOJOTHYIECKUX
3a60/1eBaHMM, KOTAa «6e370MHRIE» U «Oe3paboTHpie»
PAKOBBIC KJIETKH HAYHHAIOT JKUTh 33 CYET CBOMX 3J0DO-
BBIX «COTPaXXAaH»).

Ecnm 651 MIoaM HayYWIMCh XUTh TaK, KaK JXUBYT 3/10-
pOBBIE KJIETOYHbIE COOBIECTBA, Ha 3eMJie BOLIAPHIIHChH
651 MUp 1 corytache. /loroBOpHTBCA U CO3AATh TAKOE Iap-
MOHHYHOE ODIECTBO HEMPOCTO, BEAb Y KAXKAOTO YeJIOBe-
Ka CBOH B3IV, Ha MHp, CBOM MHTepechl. Y no Mepe Toro,
KaK PacTeT HACE/IEHNE HAIIEH IUIAHEThI, CHTYaLUs TONbKO
ycyrybnsaercs.

Ki1eTku CTOJIKHYTHCE ¢ aHANOTUYHOM TPYAHOCTHIO Ha
MEPBbIX CTAAUAX CBOEH SBOJIOLMHM — MBI YK€ TOBOPHIN
06 3TOM B nepBoi riaase. B TeyeHue Tpex ¢ IONOBHHOU
MHJJIHAPJIOB JIET THICAYH PAa3HOBUAHOCTEW OaKTepHu,
BOJIOpOCHEH, APOXXKeH M HpocTedmux 6He3yAepiKHO
3aceIBUTH M NIEPEHACEIST Hallly fUlaHery. Buas 3To, oHH,
BEPOSATHO, 33/14BaJIMCh BOIIPOCOM: « A XBaTHT I HAM BCEM
MeCTa TIoA; coNHNeM?» He aymaro, 4To 3TOT BONPOC MX
HC BOJIHOBAJI. BbIHY)K}IEHHaH CKY4CHHOCTDb # BbI3BAHHBIC
€10 KaTaCTPO(HUYECKHE HIMEHEHHA OKPYXXAIOWIEH CPenb
3aCTABWIM KJIETKH UCKATh BBIXOJ W3 Tynuka. M onwm ero
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Hauw! KieTku npeanowm KOHKYPEHIMK anpTpyUsM 1
OOBEAVHWINCH B MHOTOKJIETOYHBIe coobuectBa. Koneu-
HBIM pe3yabTaTOM TAKOro OObEeAUHEHNS CTajl 4ETOBEK.

A Bepio, 4TO aHAJOTHYHbIE TPYAHOCTH, BHI3BAHHBIC
pacTymieil YHCIEHHOCTBIO YEJOBEYECTBA, 3aCTABAT HAC
IIOJHATLCA HA CHEAYIOIYIO CTYNEHb 3BOJIOLHAOHHOM
JIECTHHIIBI — TOYHO TAK )K€, KaK 3TO B CBOE BpPeMs CAE-
nanu kieTku, S Bepio — Msl, JIOAH, CO3JaAMM IPOCBE-
LIEHHOe TI06aNbHOE COOOIIECTBO, BCE WIEHbI KOTOPOTO
OyayT co3HaBaTh, YTO KAKIBIA M3 HAC CO3JaH Mo obpa3y
H MOJOGHIO OKPY>KAIOWETO HAC MHPA ¥ HOKECTBEHEH 110
CBOEMY eCTeCTBY. UTOGH 3TO MPOM3OILIO, HaM CIERYET
OTKa3aThCsl OT MOJUTHKHY BEDKHBAHHSA CHIBHEHIIETO BO
uMs JT1o6BH KO BCeH Hammen IuiaHere,

JIr060Bb BO MM BEDKMBAHNS

Honaralo, BbI, KaK M §I, COTTIACHBI C T€M, YTO MPOUU-
TUPOBAHHBIE MHOM B KOHIIE NMOC/EAHEN I/IaBhI MO3THYE-
CKHE CTPOKH O MO6BH npexpacHbl: «XKusup 6e3 JIoosH
HE MMeeT cMbIcia...» Ho y Bac MOXeT BOZHHKHYTh
BOIIPOC — YMECTHRI JIi ITH CJIOBA B HAIIIE MOUCTHHE 6e3-
)xamocrtHoe Bpemsa’? [loxkany¥, TyT Hano NUTHPOBATH He
Pymu, a lapBuna. YenoBex desioBexy Bonk. Pa3Be He
BepHoO, uTo B lIpupose serkuBaer cuibnenmmi? [locra-
TOYHO BCTIOMHHUTb JOKYMEHTaNbHbIE HbMbI, TIe OJHH
3B€Pb BBICJIEXKMUBAET APYroro, MOMKHIAET €TO B 3aCaje U
y6usaet. IIpocras joruka: ec/ii TAKOBbI JKUBOTHbIE, 3HA-
YUT, TAKOB U YEJOBEK, KOTOPBIA TOXE XHBOTHOE.

Her, u emwe pa3 Her! EcrecTBo 4YenoBeka npuHyKaa-
€T €ro K XeCTOKOH KOHKYPEHUMH ¢ ce6e NofoOHbIMU He
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Hyx # HayKa

Goriblie, 4eM TeHbl NPHHYKIAIOT Hac 6onerh. O TOM, UTo
CKJIOHHOCTb K HACHITMIO BOBCE He MPUCYIIA HaM OT MpHU-
pOjibl, TOBOPHT NMPHMEp IIUMIIAH3€ — Haubonee rexHe-
TMYECKH OAM3KUX veloBeKy cyuiecTB. IlpencraBuremn
OJHOTO W3 BHAOB lIMMIaH3e — HOHO60 — o6pasylor
MHpOIO6GHBbIE COOBIIECTRA, BO3LIABNAEMbIC HE TONBKO
caMllaMH4, HO U CaMKaMH. B OT/IHYHE OT ﬂpyI‘I/IX HINM-
maH3e, 3TuKe 60HO6O JyyYllie BCEro NOAXOAUT U3BECTHBIN
nesus «Make love, not war»”. Pasropsuennsic 60H060
HE YCTPAUBAIOT KPOBABLIX JPaK — OHU CHUMAIOT HaMpsi-
JKEHHE ¢ HOMOMIBIO CeKCa.

Cornacno ucciegoaswim yuensix CroHdopackoro
yuusepcureta Pobepra Canonbckn 1 Jlausw Llep, naxe
Y AHKHX HABMaHOB — YYTb JIH HE CAMBIX aIPECCHBHBIX
CO3[aHM¥ Ha HAUICH IUIaHETE — JKECTOKOCTb He ABJsIeT-
¢l TEHETHYECKH Tipenonpeaenennou [Sapolsky and Share
2004]). Kak-To pa3 B cTae MaBHAHOB, 32 KOTOPOW 3TH
ydeHble HabMOLaMM B TeYeHHE MHOTHX JIET, ATPECCHBHbIE
camupl MOTHOIH, OTPABUBUIHCH UCIIOPYEHHBIM MACOM
U3 TYPHCTCKOTO MYCOpHHKA. B pesynwrate conpanbHas
CTPYKTYpa CTaH KapJiMHAJIBHO N3MeHunach. CaMKH cyme-
JI CKIIOHHTh OCTaBINMXCH, MEHEE arPECCUBHBIX CaMIOB
K MOBeJEHHIO, B OOMbIIEeH CTeTleHW OTIHYAIOWEMYCSH
COTPYIHHYECTBOM, H CTast IPEBPATHIACH B YHHKAJIbHOC
B CBOEM pofie MUpOMo6HRoe coobuiecrso. B peaaxitnon-
HO# craThe B xxypuane Public Library of Science Biology,
rhe 6bLIH ONyGAHKOBAHBI UCCAELOBaHUSA CTOHOOPALEB,
CHEHAIKCT 1o WnuMnan3e Ppanc ae Baan u3 ynusepcn-
TeTa DMOPHM NHULIET: «...[AaXe CaMbie CBHpEINble U3 MpH-

«TBopure MOGOBE, a He BOHRY» —~— JIO3YHT KOHTPKYJIbTYPH 60-X,
AKTMBHO HCIOIb30BABIIMACA, B YaCTHOCTH, ITPOTECTYIOIMMHA MIPO-
THB BO#HsI, xoTopyIo Bein CILIA Bo BreTHaMme.
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Snunor

MaTOB BOBCE He O6sA3aTEJbHO OCTAIOTCA TaKHUMH BCIO
xu3ub» [deWaal 2004].

Tak 4T0, CKOIBKO 6bi MBI 1 cMOTpenH kKaran National
Geographic, uenosek 4enoBexy BOBCe He 06A3aTENHHO
BOIK. YenOBEK CTOMT B KOHIE INPUPOAHOU MHILEBOH
LICIIH, 3BEHBAMH KOTOPOU SIBJISAIOTCA PACTEHUs, TPABOS-
HBIC H XULIHHKA. YTO6b! BBUKUTD, MBI [10€JAEM OpPraHU3-
MBI, CTOSALIME HUKE HAC B 3TOH MEPAPXUH, HO HAC CAMMX
oexaTh yXe HeKoMy. Mbl He MMeeM eCcTeCTBEHHBIX
BPAroB, H IIOTOMY HaM TMOTNPOCTY He ¢ KEM 6OpOThCA 3a
BbDKUBaHHE.

CkasaHHOe He 03HA4YaeT, YTO YEJIOBEK He NOAYHHEH
3akonam [Ipupoapl. Msl cMepTHBI, B NOCKE KOHYHHBI
(xaxoBas yBeHdJaeT, 6yAeM HaJEATHCS, NOJTYIO U MUPHYIO
JKM3Hb) HallM GpeHHblE OCTAHKH OYAyT yHOTpeG.seHb!
B Ka4YeCTBE €ibl U BO3BPATATCH B IIPUPO/IHBINA MUILEBON
kpyroropoT. [lpeacraBbre cebe 3Melo0, cBepHYBIIYIOCS B
KOJBLLO: Y€JIOBEK, CTOSILUHEN R KOHIIE MKINEBOM LCITH, CITy-
JKHT MMINEH OpraHu3MaM, 00OCHOBABLUMMCH B CAMOM €€
HH3y, — GaKTepUsIM.

Ho 6esa B TOM, 4TO NpHW XU3HH Mbl, HECMOTPS Ha
CBO€E HPHBH)TCI'I/IPOBEHHOC TI0JIOXEHHUE B IIPIL[LCBOﬁ LEIA,
[IOYeMY-TO BOBCE HE OT/IMYaeMcsi MUpomobtueM. Mui, ne
HMes eCTeCTBEHHBIX BDAroB, BPaXXayeM Mexay coboil u
YHHUYTOXXaeM Apyr Apyra! Takoro Her HATAE B )KHBOTHOM
napcree. [la, HAIMAM MEHBIIMM COGPATHAM, CTOAIIUM
HIDKE HAC HA 3BOIOUMOHHOM JIECTHHILIE, TOXKE Cy4YaeTcs
npuberaTh K HACWIHIO, HO JaXKe CAMbi€ arpECCUBHBIE U3
HHUX 10 Soblueld YaCTH OrpaHUYUBAIOTCA YIPOXKAIONIM-
MH IT032MH — JI0 CMEPTOYOHIHCTBA €710 HE JOXO/HT.

BHyTpuBHIOBOE HACWINE B IIPUPOAHBIX COOOLIECTBAX
06ycoBIeHO 60pbLOOH 32 HEOOXOTMMBbIE ISt BEDKUBAHUSA
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I R Y T S TNV

Iyx u Hayxa

pecypcel (Bofy, nMILy) 1 BRIGOPOM MapTHepa i Mpo-
JoIDkenus popa. B uenopeyeckoM obImecTBe TAKOTO poga
KOHQUIMKTB! COCTABJIAIOT HUUTOXHO My gomo. Yame
BCETO HAC TOJIKAIOT K HACWIHIO COBCEM JPYTHE MOTHBBI.
K ux yucny ciegyer oTHECTH U HETIOMEPHYIO aJTUHOCTD,
H HapKOTHUKH, KOTOPbIE CTA/U M1 MHOTMX MOCIEAHUM
OpUOEXHIIEM B CO3/IaHHOM HaMH KOLIMAPDHOM MUpe, 1
nepeAalouMecss H3 MOKOJIEHWA B TIOKOJICHHE YHIDKEHUs B
cempbsix. Ho, noxanyi, camas pacnpocTpaseHHas ¥ noj-
Nasi Pa3HOBMAHOCTL YEIOBEYECKOro HACHINSA CKPHIBAETCH
TI0J, MHOXECTBOM HIEONOrHYecKux Macok. Ha npotske-
HMI BCEH YeNOBEYECKON UCTOPHH CITYIKUTENH PETATHO3HBIX
KYJISTOB M CBETCKHE NPABUTENY IPU3BIBAIA ¥ IPU3BIBAIOT
CBOUX MPHBEPIKEHIEB YHHUTOXATh HHAKOMBIC/ALINX.

Y wyenoBeka HeT HHKAaKOrO BPOXJIEHHOrO, reHe-
THYECKH OOYCNOB/IEHHOIO «)XKHBOTHOrO» HHCTHHKTA,
KOTOPBIH TOJKAI GbI €ro X Hacwivio. Mbl criocousl, u
6osee TOro, A BEPIO, — UMEHHO 3TOrO TpebyeT OT Hac
3BOMOLMSA, PACKPBITh CBOE BbICLIEE IYXOBHOE €CTECTBO
H OCO3HATh, YTO JIf BbIXHBaHUA deoBeyecTsa JIi060RE
BaXKHA He MeHee, yeM mama. Ho s roro, urober moa-
HATbCA HA 3TY HOBYIO 3BOJIOIMOHHYIO CTYNEHb, OJIHUX
XOPOILIMX MBICIEH MaJo — TOYHO TaK XKe, KaK Majo
YUTATH YMHbB{€ KHUCH, €CJIM Bbl H BIPABJY XOTHTE U3ME-
HMTH CBOIO XXM3Hb U KU3Hb CBoux Aeted. HyxxHo obbegu-
HATBCA C JIIOABMH, KOTOPBIE MBICIAT KaK Bbl, U BMECTE C
HUMH CTIOCOBCTROBATH TOUIMHHOMY NMPOTPECCY YEoBe-
dyectBa. M ewle HY>XHO OMHUTB, 4TO 3THKA JII06BH BO
HMSA BBDKWUBAHWA — Haula ¢JMACTREHHAA BO3MOXHOCTbL
HCLIETUTE 3eMITIO.

IToMuuTe Tex HeJOY4EeHHBIX KapuOCKMX CTYIEHTOB,
KOTOpBIe, OOBEIUHUBIIUCE TOAOOHO H3yYyaeMbIM UMM
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Smusor

KJ€TKAM, CyMead coolb1a goburbca ycuexa? lasaiite
BO3bMEM C HAX MPUMEP, ¥ Mbl NIPHUGIN3NM «TOIHBY -
CKHif X3NMU-3H1» TOH Apambl, B KOTOPOW Y4aCTBYeT He
TOJIbKO 3a6JTyIUBIIMKCA B COOCTBEHHBIX JeCTPYKTHBHbIX
BEPOBAHUAX 4EI0BEK, HO BCA Hama Mnadeta. M mycts
MYAPOCTh KJIETOK IMOMOJXET HAM BCEM MOJHATHCA Ha
HOBYIO CTYIIeHb 3BOMIOIMOHHON NAeCTHHIBL, IA¢c JI060BbL
obecreynT KaXKOMY M3 HAaC HedyTo Gosibliee, YeM NIPOCTO
BBDKHMBAHHE, 4 UMCHHO — MpONBETaHHE!



[Tpunoxenue

Hayquan TEOPHSA, U3NOXKEHHAS] B STON KHHUre, onpeje-
nset, KakKuM 06pa3oM BEPOBAHUA OOYCIIOBIMBAIOT TIOBE-
JIEHHE M TEBHYIO aKTMRHOCTh Ye/IOBEKAa — a B KOHEYHOM
HTOTE U BCIO €r0 JXKM3Hb. B rmaBe 06 0co3HaHHOM poau-
TENILCTBE 51 FOBOPI O TOM, KAK HETATHBHBIC BEPOBAHHUS,
. YCBOEHHEIE HAMM B JICTCTBE, CTAHOBATCA HAIUMMH ITOJCO-
3HaTeJILHbIMH ACCTPYKTHBHBIMY NIpOrpaMMamu. B ToH xe
IIaBe 51 YIIOMHHAMA, YTO CYyIECTBYIOT SHEPTETHIECKHE TICH-
XOTEXHHKH, KOTOPbIE, UCTIOMB3Ysl Pe3y/IbTAThl HOBEHALIMX
HMCCIENOBAKUI CBA3Y CO3HAHWS M Tella, 06eCIEYHBAIOT
OBICTPBIN JOCTYI K TAKUM MOACO3HATENbHBIM MPOTPaM-
MaM M uX nepenporpammupoBagmue. Ceityac, pexze yem
MBI PACCTaHEMCS, MHE XOUETCH BKpATIIE PaccKa3aTh BaM
00 OJHOM N3 TAKKUX SHEPreTHHECKUX MCUXOTEXHUK, B MPO-
croTe 1 3¢ heKTHBHOCTH KOTOPOH MHE JIOBEJIOCH YOeUTD-
&8 IUYHO.

Ara ncuxorexnuka Hassisaercs PSYCH-K. S Berpe-
THACA C ee paspaboTuukom PoGom Yuiapamcom B
1990 roay ma koH(epenumn, rae Mbl 062 BRICTYNANTY C
JaoxaagaMu. Kaxk obpriHO, 3aBepmas AOKIal, A CKa3as
CIIyUIATENsAM, YTO, H3MEHHB CBOH BEPOBAHHS, OHU CMOTYT
H3MEHUTD COOCTBEHHYIO XH3Hb. T0 ObUIA TPAAUIMOHHAA
32K MOYMTENBHAS (Ppa3a, Ha KOTOPYIO CIIYIIATENH Pears-
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Buonorus Bepwt

pyioT He MeHee TpajunuonHo: «Hy nagwo, Bpioc, Bee aTo
340POBO, TOJNBKO BOT KaK ITO CHE1aTh?»

B T0 Bpems s emme He /10 KOHIIA [IOHUMA, KAKYIO POJib
B TIPOLIECCE TAKHX U3MEHEHUH UrpaeT Noaco3HaHue. Mue
NpPeACTaBIsAIOCh, YTO VIS TPEOACNEHHS HETaTHBHBIX
[OBeJeHYECKUX NAaTTEPHOB JLOCTATOYHO TO3UTUBHOTO
MBINUTCHHA 1 CHWIbI BOJIH. Bripodewm, st BUzie1, YTO riepeme-
HbI, KOTOPBIX MHE yAaJ0Ch NOOUTHCS B CBOEH COOGCTREH-
HOM JKU3HW 6J1arofiapsi TOMy ¥ APyromy, ObUIH He TaK YK
3HaYMUTeNbHBL KpoMe Toro, BCAKMH pas, KOrja s mpen-
J1araj CIymaTensaM TaKoe pemeHue, SHEPTHS yXoauia U3
HHX, K4K BO3/{yX H3 MPOKOJIOTOrO BO3AYIIHOTO HIAPHKA.
Cyns no BceMy, UM, KaK ¥ MHE, CHJIa BOJIH H IIO3NTHUBHOE
MBILIUICHHE HE TIPHHECIH 0coBOT0 ycnexa.

Cynp6e 6bITO yroaHo, 9ro6s! B TOT A€Hb, BEPHYBIINCH
Ha MECTO M IOAHAB IJ1a3a, 51 OOHAPYKWI, YTO CJIEAYIO-
IIAM AOKNAJIHKOM ObLI ncuxoTepanest Pob YuibsaMmc.
Ilepmrie e ero coBa 3aCTaBHIM cAylIaTened NoAaTbcs
BIEpeR. YKe BO BCTYMHUTENIbHOW YaCTH CBOETO AOKIAJa
Po6 3asisun, uto ero cucrema PSYCH-K cnoco6na usme-
HUTb OrPaHHYHUBAIONIHE YeTOBEKA TIOBEJCHYECKHE MAT-
TEPHBI B TeYCHUE HECKOIBKHX MHHYT.

Benen 3a atum Po6 cipocint coGpaBmuxcs, He XKelaeT
7M. RTO-HUOYJb U3 HUX 3aHATHCA KAKOH-HHOYAb M3 CBOUX
npobiem. Buumanue Poba, ga w Moe, [IpUBJIEKIA OgHA
xenmuHa. OHa sBHO pobesla M B HEPEIIUTENBHOCTH TO
NoJHUMaNa PyKy, To cHOBa ee omyckana. Koraa Po6
CTIPOCHJI y Hee, B YeM 3aKII0YacTcs ee npobnema, xeH-
IIMHA IMOKPACHENA M YTO-TO eJie CJIBIIHO NpobopMOoTa-
na. Poby mpuIuiock rpOMKO CKa3aTb, YTO y Hee IVIOXO
Hoay4aeTcss «rOBOPUTH Ha MyOauky». Ilocae Toro kax
JKEHIMHA HEXOTA NOAHSIACH Ha cueny, Pob nonpocun ee
PACCKA3aTh AYAHTOPUM YHCIEHHOCTBIO MO CTO 4YENOBEK
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[punoxenue

- 0 cBonx Tpynnoctax. OHa nomeITasach Yro-To NPOU3He-
CTH, HO CHOBA CJIOBA KaK Gy/ATO 3aCTpPSUTH y Hee B ropJie.

Po6 nmopa6ortan ¢ 370l XEHMUHOH OKOMO NECATH
MHHYT, HCTIONb3Ys OJHY M3 TexHUK cuctembl PSYCH-K.
3aTeM OH CHOBa [IONPOCKI €€ PACCKA3aTh COOPABLIMMCSH
O TOM, YTO OHA YyBCTBYET, BbICTYIIas niepes, HUMHU. Pasau-
1a 6suta noTpscaonel. KeHiWHa He TOTBKO BbITIIsAAENA
ropasfio 6osiee CIOKOWHOM, HO M 06panianach K ayau-
TOPHH C 3HTY3Ma3MOM U YBEPEHHOCTHIO B rojnoce. Cny-

- mareay GykpanpHO oToponenH. Poby maxke npyuuioce
AONPOCHTDH €€ NMOMOJYaTh M MO3BOIHTL €MY 33KOHYHTh
. Roxnaz!

ITockomeKy 3Ta XeHIUHA PETYIAPHO MOCeana exe-
FOIHYIO KOH(EPEHLHIO, YaCTEIM TOCTEM KOTOPOH GBUI
H A caM, y Mens Gbula BO3MOXKHOCTh HabGmoJaTh 3a Hel
B TeYEHHE HECKOJIBKHX JieT. OHa He TOJbKO H3baBHIaCh
OT CBOEro CTpaxa nepes nyGIMYHBIMH BBICTYIUICHHSAMH,
HO M OpPraHHM30Bajia B CBOEM paiioHe KIy6 opaTopckoro

- HCKYCCTBa; 60JIee TOro, OHa IT0JIy4na IPH3 Ha KOHKypCe

- @paTopoB! J)Ku3Hb 3TOI XeHIHHBI Ipeobpasmnack. 3a

- ANTHAAUATD JIeT, MPOIIeAWMX [0C/ie TOTO Cayyas, MHe
CIy4aJ10Cch BUAETb MHOTHX JIOJEH, KOTOPbIM ICHXOTEX-
nuka PSYCH-K momorna 3a xoporkoe BpeMst yaydiIHTh
COOCTBEHHY 0 CAMOOLEHKY, M3MCHUTD OTHOLUEHHSA C /IPY-
T'MMH JIOABMH, 2 T2KXKE MONPABHTL CBOH (l)PlHaHCOBI)IC
OGCTOATE/ILCTBA M 3[JOPOBLE.

Ilpouenypa PSYCH-K npocra, uescHanpagsjesna u
xouTposupyema. OHa MCTIONb3yeT METOANKY B3aUMOIEH-
CTBUA CO3HAHWI U Tejla, OCHOBAHHYIO HA «MBILIEYHOM
TECTUPOBAHHU» (KUHE3UOJIOTHH), C KOTOPOH MEHA MO3HA-
xomun Ha Kapubax crymeHT, 3aHUMAIOIIMICS MaHya/lb-
HOW Tepanued. C MOMOIBIO 3TOH METOIMKH B CHCTEME
PSYCH-K nony4aioT gocryn K «gaiuiaM» noAco3HaHuA.
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Buonorust Beprl

Taxxe B cucteme PSYCH-K npumensorca TexHHKH
UHTETPUPOBAHHA IEBOTO ¥ MPaBOro MOAYHIAPUA MO3ra,
obecneynBaionye ObICTPOTY M AONTOBPEMEHHOCTD H3Me-
nenun. M wakowneu, PSYCH-K menaer nponecc usmene-
HHH OXyXOTBOPEHHBIM.

[Tpr nomMowy mbreyHoro tectuposanus PSYCH-K
o6pamaercs K ToMy, yro Po6 Ha3bIBaeT «CBEPXCO3HA-
TENBEHON» COCTABIAIOMICH yMa. DTO MO3BOMSET YOE UTh-
CA B TOM, 9TO UE/H, KOTOpBIC B ACHCTBHTENBHOCTH CTa-
BUT Tiepefi COO0M 4eNoBeK, 6¢30NacHbl B OOOCHOBAHHEL
Bnaronaps TaxuM BCTPOEHHBIM «TIpeJOXPAHUTEIISIM »
3Ty CUCTEMY MOXET OCBOMUTH JIOOGOH YenoBeK, eCnu OH
CTPEMUBTCA U3MEHHTH CBOIO XKU3Hb M MPHMATH OT CTpaxa
K JIIOOBH.

S v cam ucnonssyio PSYCH-K. Dra cucrema nomor-
na MHE H30aBHTHCH OT MHOTUX OIPAHHYUBAIOUIHX MEHS
BEPOBaHHH, H B Y2CTHOCTH, OT YBEKAEHHOCTH B TOM,
YTO s HUKOTAA HE 3aKOHYY 3Ty KHUTY. 10, 4TO BHI Nep-
JKWTE ee B PyKaxX, — A0Ka3aTeJbCTBO AEMCTBEHHOCTHU
PSYCH-K! U emme 5 4acTo BBICTYNAIO C IEKUYSAMH BMC-
ctre ¢ Po6oM u 1o, KoHel CBOMX BBICTYILICHUH, BMECTO
TOTO 4TOGBI ANENIMPOBATH K MO3HTUBHOMY MBILIJICHUIO
H CHJie BOAM Crymartesich, C yAOBOAbCTBHEM MEPEHAI0
emy cioBo. Mos xuura nocssiiena Hogroit 6uonorun;
yto Xe Ao cuctemsl PSYCH-K, ona, a yBepew, nipei-
cTaBiseT co6oii BaKHbIH mar B HanpaeneHnn Horoi
ncuxonoruu XX Beka u nocaeaymomux speMen. bonee
ITOAPOGHO 06 3TON CUCTEME BhI CMOXKETE y3HATH Ha BeO-
caite Po6a www.psych-k.com.
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CrioBa 6J1arogjapHOCTH

C rex NOop, KaK MEHS BIEPBLIE YBJIEKJIA HAYKa, H J10
BBIXOJ/Ia B CBET 3TOW KHWIH NpowleNn JOCTATOYHO JOATHA
CpoOK. 3a 3TO BPEMA CO MHOM MPOHU30IIUI2 KapAMHANBLHAN
nPYHOCTHAS MeTamMopo3a, 61aroCIIoBIAEMas | HATIPAB-
Js€Mast KaK NYXOBHBIMM, TAK K BIOIJHE BOIJIONIECHHBIMYU
My3amu. Huxecneayromum w3 AUX, 4el BIUTaJ B TMOSB-
JICHUE ITOW KHUIA SABWICA OCODEHHO 3HAYNTEALHBIM, f
61arofape B IePBYIO o4epe/ib.

My3am Haykd. S HaxOXych B JIOATY Nepen AyXaMu
HayKH, TaK KaK B MOJHOH MEpe OCO3HA0, YTO B BOTIPO-
Cax AOHECEAHUs 1O MUPA H3NOXKEHHRIX 31€Ch HIeH MHOIO
PYKOBOAHAM CWIbL, AedcTBytouie nomMuMo mens. Oco-
6yI0 NIPU3HATEABHOCTb S XO4y BBIPA3UTh FepPOAM 3TOH
xkuuru Xany-Barucry ne Moue ae Jlamapky u AmbGepty
DUHINTEHY, TbH Y XOBHEIE ¥ HAyYHbIE CBEPILEHUs TOUC-
THHE NIPeOOPa3HAN MMP.

Mysam amteparypui. HecMoTpsa Ha 1o uTO mMaes
HanucaTh 0 HoBol GMONOrHU 3apoArIach y MeHs elIe B
1985 roay, xEura sta CMOTa NOSIBUTBCA HA CBET JIMINb
nocJjae TOI"O, kax B 2003 rogy B MO0 XH3Hb BOUUIa
TTatpucust Kunr. [arpucua — cBoGopuslif marepatop
u ObBILME KOPpECHOHAEHT XypHaaa «Hwrocyux»; B
TeUeHHE JIECATH JIET OHA BO3MJIaBNAIa CaB-(ppaHIUCCKoe
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Buonorust Bepsl

610po atoro u3panuA. A HUKorzga He 3ab6yAy Hamy nep-
BYIO BCTpeuy, Koraa s oropowmn Ilarpucnio upocrpan-
HOI{ JIeKIMel O HOROH Hayke, I1OCJIE Yero Harpy3ui BOPO-
XOM HEOKOHYEHHBIX PYKOMMCEH, KAMAMH COOCTBEHHBIX
CTaTel, ANMKAMH BHJICOKACCET C 3aIUCHIO JIEKIHH U IPy-
JIAMH OTTUCKOR UY>KHX ITyGTHKANHH.

JInmb korma oHa yexana, s OCO3HaJ BCIO MOHYMEH-
TAJILHOCTh TOW 3aJa4H, KOTOPYIO Ha Hee B3Baiwi. He
UMes CHCTEMATHYECKOro 06pa30BaHUsA B TAKUX 0ONacTAX,
KaK KiIeTo49Has Guonorna u pusuka, [Tarpucus Teopuia
qymeca, yCBaHBasi M OCMBICIIMBAS HOBYIO JUIs ce6s1 uudop-
Maumio. B o4eHB KOPOTKMI CPOK OHa He TOBKO U3ydria
Hogyio 6uo0rHio, HO H MOTJIA CO 3HAHKEM /IeN1a 0OCYXK-
RATb CBsA3aHHbIE C Hed TeMul. MIMenHO mopasurtensHOMY
yMeHRIo |latpucun KHMHT cHCTeMaTH3HpOBaTh, PEAAKTH-
pOBaTh H CHHTE3UPOBATh HHMOPMAIHIO 3Ta KHAra 005132~
Ha ACHOCTBIO CBOETO U3JIOKEHMS.

ITaTpucus NMMMIET KHATY, a TAKXKe Ta3eTHbIE H XYyp-
HaJIbHbIE CTAaThH HA TEMbl, CBS3aHHBIE CO 3JOPOBBEM
YeJIOBeKa, B YaCTHOCTH O MEIMI[MHE CO3HAHHUA-TeNa M
POJIA CTpeCcCa B BOSHUKHOBEHUH M Pa3BUTHH OOJIE3HEH.
Ee paGoTh MOABAANUCH B TaKMX M3faHMsx, Kak Jloc-
Anoncenec matimc, xypuanax Spirit u Common Ground.
Ypoxenka BoctoHa, [Tatpucus sxuser B rpadpcrse Mapun
c My>keM ['aponpaoM u nouepsio Auroit. S ryGoko npe-
KJIOHAIOCH Tiepes, [Tarpucueit, YpessedaiiHo 6aarogapeH
eif 3a BCe, UTO OHA C/eiana, U C HETEPIEHHEM KXY HOBOM
BO3MOJKHOCTH HaIlUCATb C Hell COBMECTHYIO KHHTY.

My3sam uzobpasurenshoro uckyccersa. B 1980 rogpy s
OCTaBWI KapbepPy YYCHOI'0O H, YHAs «HAa BONbHbIE XJieba»,
3aHAJICA NPEACTABJEHUEM IMEPEIBHKHOTO CBETOBOTO
woy 1oA HaspanueM «Jlasepuas cumdonus». Jdymoi
K MO3rOM 3TOro HauWHaHuA cran Po6epr Mionaep —
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Cnoga 6marofgapHoCcTu

XYNOKHHK-BU3HOHEP H NeHHH KOMIIBIOTEPHOM IpaghuKu.
He no rogam BayMuussii (eMy Toraa He 6bL10 ¢ ABaANA-
Ti1), BO6 yCcnemno ycBOWI HeH HOBOH HAYKH, KOTOPO#
3aHMMaJICs, — CHAYaJla KaK CTY/ICHT, 2 IOTOM B Ka4yeCTBe
MOET0, TAK CKa3aTh, JYXOBHOTO ChIHA. A CIIyCTst TOABI OH
TIPEAJI0KIUT MHe (U 5 IPHHAI €r0 IIPeIIOKeHHe ) HapyCco-
BATH OO/IOXKKY [l MOEH KHHMIH, KOrjaa Obl TOH HH 6BLTO
CYX/EHO BBIHTH B CBET.

Bo6 Mionnep — coyupequresb M KPEaTUBHBIN IHPEK-
Top kommnanuu LightSpeed Design, 6asupyrowmeiica 8
ropoje bespsoio, wrat Bamuurrod. bob u ero xomMnanus
He pa3 OTMEYAIUCh IPH3AMH 33 Pa3pabOTKy TPEXMEPHBIX
CBETO3BYKOBBIX IIOY I My3eeB HayKH H IUTaBETApHER
110 BceMy MHpPy. B yacTHOCTH, OHH IPOC/IABUIHCE CBOMM
y4e6HO-pa3BIEKATENbHBIM LIOY Ha TEMY XPYIIKOH 3KOJ10-
I'MH OKEaHOB HalIeH IUIaHeThl, KOTOPOe GbUTO MpencTaB-
neHo Ha Becemupuoi seicraske B JIuccabore B 1998 roay.
C obpasnamu TBOpYecTBa B0H2 MOXKHO O3HAKOMHTBCA
Ha caiire www.lightspeeddesign.com.

My3sam My3mku. C TOoro camMmoro MoMeHTa, Korja y
MEHsI BO3HHK 3aMbicesl 9TON KHUIH, 10 ee BBIXOA2 B CBET
A 4ePIal BAOXHOBEHME U 3HEPTHIO B MY3bIKE TPYILIIBI
Yes, U B yaCTHOCTH, B TEKCTAX, MPHHALIEKAUMX BOKA-
nucry roid rpynnsi [bxouy Augepcory. Dta Mysbika H
Te H/ICH, KOTOpHIE OHa B cefe HeceT, CBUAETEIBCTBYIOT
0 rny6OKOM BHYTDEHHEM 3HaHMM W NOHHMaHHH Hpel
HOBO# Hayku. My3biKa rpynuel Yes — 3To NMPoBO3Iia-
LIEHUE TOTrO, YTO Bce MBI TecHO caa3ankl co Ceerom, Ee
TIECHU PACCKA3bIBAIOT O TOM, KaK HAIll )KU3HEHHbIH OIBIT,
Ham y6exeHnss u MeuTsl OPMHUPYIOT HANIY JXH3Hb K
OKa3bIBAIOT BIMAHME HA JXKU3Hb Hammnx Jeted. To, Ha
OG'BACHEHHE YCTO y MEHS YXORUT HECKONbKO CTPAHHMIY
TEKCTA, rpynme Yes yAaeTcss BHIPA3UTh HECKOJBKMMH
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Buonorug eeps

MOII[HBIMH, METKHMH CTpOoKaMH. PebsiTa, BB NPOCTO
BEJIHKONENHbL!

Yro racaerca PU3NIecKOH peam3aiyy 3TOH KHUIH,
TO S XO4YYy COBEPIIEHHO UCKPEHHe NOGIATONapUTh HBIO-
HOPKCKHE H34aTeNbCTBa, ee OTKIOHUBUIME. Bmaroaaps
3TOMY i CMOT CO3JaTh CBOIO COGCTBEHHYIO KHHUIY —
HMEHHO TaKyJo, KaK xotes. Sl B JONTY 1epen U3maTeiihb-
ctBoMm «Mountain of Love Productions», Bl1o>xusiiimM B
Hee BpeMA U Jenpri. Ocobylo NPU3HATENBHOCTh B CBA3U
C NOATOTOBKOH KHUTH 5 X04y BbIpa3uth [Joycony Yepuy
u3 Uspatensckoro koonepatusa nucatened (Author’s
Publishing Cooperative). birarogaps Joycony MsI nony-
YHIH BCE, O YEM MOIJIM MEYTATb, — HETOCPEJCTBEHHbIN
aBRTOPCKHMH KOHTPOJb HAJ [POLIECCOM, € ONHOH CTOPOHbI,
¥ MaPKETHHIOBBIH ONBIT KPYITHOTO U3JIATENbLCTBA, C APY-
roit. S1 6naropapen Xepamnn Xengepo 3a oKka3aHHYIO
NMOJAJEPIXKY H 32 TO, YTO OHA 00paTuiia BHUManue Jloyco-
Ha Yepua Ha mamy pabory. A Illexn Kemtep — mMuneit-
UIAH 9ENOBEK U NPEKPACHBIA CTIEHMUANHCT B O0IACTH CBAI-
3eil ¢ 06IECTBEHHOCTRIO — MOBE3HO Y e/ 1a CBOE BpeMA
npoeCCHOHAIBHOMY PEJAKTHPORAHUIO KHUIH,

Bbonkpmoe cnacH6o BCeM CTYAEHTAM H CAYLIATEIIM
MOHWX KYPCOB, JIEKIMH H CEMHHApOB, KOTOPBIC MHOIHE
roAbl HACTOMYMBO CHIPAIIMBAM MeHst: « TaK rae Xe Bamia
kuura?!» BoT oHa, BOT oHa nepea Bamu! Baie HemaMeHHOE
HEPABHOAYLIHE 3aCTYXKUBAET CAMON BBICOKOM OLIEHKH.

Haxkonen, 8 xoten 6n1 oTaaTh JOMKHOE TEM CBOUM
YYHTENAM, KOTOPBIM 51 00A3aH BaXXHBIMH YPOKaMH B
061aCTH MOUX Hay9HBIX MHTepecos. Cpeny HUX A XOUy B
NIEPBYIO OYePeNb HA3BaTh CBOETO OTLA, DJM, TIPUBHBILIE-
ro MHE JYX IEeNecOOOPA3HOCTH M, YTO HE MEHee BaXKHO,
BCErAa MPH3BIBABILETO MEHS <MBICIUTD, HE 3aNUPAACh B
amuk» . Cnacubo, nan.
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CrnoBa 65arogapHoCTi

S xouy ynomsauyts 0 dosune Benrncupopde, mxons-
HOM yYHTeNe OCHOR €CTECTBEHHbIX HayK, KOTOPbIA BBE]
MCHA B MHDP KJIETOK H NpOOYJUN BO MHE YBJEYCHHE
Haykoin. O BesmkonendoMm a-pe Mpsune Kenurc6epre,
B3ABIIEM MCHA MOJL CBOIO OTIEKY M PYKOBOJHBIIEM MOEMH
yueboil B acnHpaHType. ] HaBceraa 3anoOMHIO Te 03ape-
HUsA, KOTOPbIE HAM CIIYYWIOCHh HCILITATD, U HAIY OGLIYIO
CTPaCTh K Hay4HBIM H3LICKAHHSAM.

S B monry mepes npodeccopom Teogopom Xosincom
W3 YHHBEPCHTeTa ITaTa [TeHCHIbBaHus U 3aBeyIOIHM
kadegpoit naronoruu CranhOpPACKOro YHUBEPCHTETA
Knaycom Benmem — mepBbIMH «HACTOAIAMU» yUY€HBI-
M, KOTOpbIe BOCIPMIIA MOM epertndeckye wiaen. Oba
3TH BBUIAJOWMXCA UCUICAOBATENA TOOIPUIIHA U TOAJEP-
KA1 MOM CTapaHMs, NPEAOCTABMB MHE MECTO B CBOMX
J1a6OPaTOPHAX M BO3MOXKHOCTD 9KCIIEPHMEHTAIIBHO IPO-
BEPUTh M3/I03KEHHBIC B 3TOH KHUTE HJICH.

B 1995 roay Hxepapa Knawm, npesunenr Komnen-
Ka MaHyaabHOH TepanuM 3anafHOTO OTAeneHus YHH-
Bepcutera JKHM3HU, NPUMIACKHA MEHS YUTATH NEKUUH 110
¢paxTabHON GUHONOTHH — Pa3paGOTaAHHBIH MHOIO KypC
HOBOM Hayku. S OGnaropaped JDKeppu 3a OKa3aHHYIO
TOAEPIKKY H 32 TO, YTO OH OTKPBUI EePefO MHOU KH3-
HEyTBEPIKAAIOLIMHA MUP MAHYATILHOH TepPaIIHY B KOMILIe-
MEHTAPHON MEAHITUHBL

B 1985 roay, BO BpeMs MepROro nyOIMYHOTO Hpes-
CTaBjIeHUs STOrO MaTepHasa, s nmosHakomsica ¢ Jiu
ITbros10cOM, TTOYETHHIM OUEHTOM (PaKyJIBTETA [ICHXO-
norvn yHuBepcurera bpuranckon Koaym6uu. Muorue
roapl JIu 1bi010C BBICTYTIAN TOPSAYNAM CTOPOHHHKOM 1
corBopuoM Hoeoti 6uosozuu. CymecrBeHHb BRIAJ B
9TOT NIPOEKT BHEC ¥ MOM NIaPTHEP U YBAJKAEMBIA KoJulera
Po6 Yunnsamc, paspa6orank cucremst Psych-K, — nmen-
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Buonorus Bepsl

HO OH TIOMOT COEAMHHTH HAYKY O KIETKaX ¢ MEXaHUKOH
4eJIOBEYECKOH TICHXOTOTHH.

O6cyxmenus MpobneM HayKH U €€ POJIH B YesoBeYe-
CKOW NMBWIH3ALMH C MOUM JOPOTHM JPYIOM H He3ay-
pasueM gwiocopom Kyprom Pexcpotom JocTaBuau
MHE HEMaJoe yJO0BOJBCTBHE H CocobcTBoBanu bosee
riy60KOMY NOHMMAHMIO TipefMeTa. A COTPYAHHYECTBO
¢ Teopopom X010M ABWIOCH HCTOYHHKOM 32MEYATEITb-
BHIX U BeCbMa MyOOKMX HieH, MO3BOAMBINNX CBA3aTh
MEXJYy COOOH XOA KJIETOYHOH 3BOJIOLHH C HCTOPHEH
YEJIOREYECKOH IMBWIN3AIUY.

41 xo4y BBIPa3UTH MCKPEHHIO GraronapHocTs I'pery
BpeiijieAy 32 ero BEMMKOIENHbIE HAYIHBIE WIEH, 4 TAKKE
3a MpPEANIOKEHHUs 110 MOBOAY OIyGAMKOBAaHHA 3TOW
KHMTH.

Kaxxapiii U3 nepeuncnenHsIx HHXKE MOUX JOPOTHX
Jipy3eil TIpoues 3Ty KHUTY ¥ BbICKA3aJl CBOM 3aMEYaHHA.
Hx Br1as B HeMalo# CTENEHH CIOCOGCTBOBAI TOMY, UTO
BBI CeiYac JepxuTe ee B pyKax. S xody muno no6iaro-
JapuTh Kaxoro u3 Hux: Teppu Barnoy, Jasnga Yem-
Gepiena, bap6apy ®Punnaiisen, 1llenmm Kewrep, Mepu
Kosau, Anana Mawaa, Hancu Mapwu, Maiikia Meraun-
iy, Tena Moppucona, Po6epra i Crlozerr Miosutep, Jlu
Isronoca, Kypra Percpora, Kpucruny Pompkepc, Yunna
Cwmura, Jlnany Catrep, Tomaca Bepun, PoGa u Jlaunty
Ywmsamc, [Jouny Yaupep.

Sl 6narogapen csoeit cectpe Mapie u 6pary dasu-
iy 3a UX MoGoBb ¥ MOANEPXKKY. 51 B OCOBEHHOCTH rop-
Xych JIBHAOM B CBA3M C TEM, YTO €MY YAAIOCh, KAK OH
B IYTKY BBIPAa3WwICA, «Pa3opBaTh KPYT HACWIHs» H CTaThb
TNPEKPACHBIM OTUOM CBOEMY ChIHY AJIEKCy.

Benmuuaiimmedi NMpU3HATENLHOCTH C MOEH CTOPOHBI
sacnyxwuBaer u [Hyr IMapkc u3 rommanuu Spirit 2000
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CnoBsa 651arofgapHOCTH

3a Ty FPaHAMO3HYIO TIOMOIIlb, KOTOPYIO OH OKa3ak MHE
B OCYINECTBJIEHUH 3TOro mpoekTa. Yciaeimas o Horoit
6uosorun, /lyr NpUNIOKUI BCE YCHINHA K TOMY, 4TOObBI
ee WJeM TOJYYUIH LKPOKYI U3BecTHOCTh, OH NMpORO-
JWI BUAECONEKUMH U CEMHHAPDI, [TO3BOIMBLIME MIOAAM
JIydie OCMBICIUTD ITOT MaTepHal, B OTKPbUI JBEPH MHO-
THM CTpeMAIMMcS K camoobpa3oanuio. Cnacubo Tebe,
Joporou 6par.

DTOT pa3gen 6yAeT HeNOAHBIM 63 BBIPAXKEHWsI COBEP-
IIeHHO ocoboi Bnaroaaprocrn Mapraper XoproH. Map-
raper 6bUTa TOH TAHHOU ABHXYIIEH CHIOMH, 61arogaps
KOTOPOH y MeHs IIOSIBIIMCH CIWIbi HAITHCATL ¥ BBIIYyCTHTD
B cBer 3ty Kaury. Joporasa Mos, Bce, UTO s KorAa-mbo
MHCAlt ¥ TOBOPHIL... BCE 3TO 5 Jeal, 9yBCTBYA MOBOBb K
Tebe!
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bproc MUNTOH

«Bronorus Bephbi» — BaXHelllas Bexa
Hogoit Hayku. Co mxonsHOM CKaMbi
HaM M3BECTHO: BCeii Hallei
6uosiorueit yrpassseT MoJIeKya
HHK. Ho okazssaercs, camont [THK
YIIPABJISIOT HALIM MBICITH.

A 370 yXe — NpoBO3BECTHE HOBOIA
CTYTIEHM KOCMUYECKOH! IBOMOLIMHA
4YeJI0BE4ECTEA. .




