Cnacenue Cnacuresiex
(62_cepun 369)
IIpoexT 369 — CaeacrBue He3HAHUA...

Bce 3Haau, wino amo He803MOIHCHO,
nokKa Kmo-mo He cnpocun: a nouemy?

«Kozda-Hubyor» 6oaa pycckozco Hapoda K  6OoxcecmeeHHOMY
cosepweHcmsy, kK 0oz2onodoburo 00oceem  MANCKYHO — 2pasumayuro,
8038pAWAOWY0 HAC 8 MUD MeHell, 8 HEYCMPOEeHHOCMb CMYmbl. Ycuauamu
meopueckoz20 Hapoda Poccus docmuegHem moeo 8ockpeuweHus, 3a KOMopbIim
Hacmynum 6eccmepmue. O6 amom muvl 2080puiu ¢ npedudeHmom ITymuHsim
8 e20 Kkpemesckom kabuneme. 1 om He20 8 3mom kabuHeme 1 YcAblULAN C1080
«bezcmepmue». IMo camoe pYycckoe, camoe NpexpacHoe /1080, 810HCEHHOe 8
pycckue ycma camum I'ocnodom bozom». (Anexcanop IIpoxaHos)

Ecnu 3a71aTh yesioBeKy BOIIPOC, KeJIAET JIU OH yMePETh 110 COOCTBEHHOMN
BOJIE UJIU OCTABUTH 3TOT BHIOOP 3a BOJIEN UYy>KOU — BPSJI JIU KTO B 37[PABOM yMe
BbIOEpeET BTOPOE. Jlaxke Te, KTO UCIIOBE/IyET U/EI0 3arPOOHOM )KM3HU U HAJIEETCA
OKa3aThCsA B 0OEIaHHOM palo, COTJIACATCA: JIydllle IePeUTH Ty/a TOrAa, KoTia
caM eI, UTo IyTh IPOM/IEH, a He KOT/Ia KTO-TO — cJIy4yai, 001e3Hb, POK WU
MHOU YeJIOBEK — peltuT 3a Hero. /o aToro yaca ECTECTBEHHBIM BBIBOPOM
ocTaeTcs *KU3Hb — IleJIeHallpaBJieHHasd, scHasA, HaloJTHeHHad. JI1o/iu nHor/a,
ycTaB Wiu BIaas B GpuaocoDCKuil 5K3aIbTUPOBAHHBIN BT, POHAIOT (Ppa3bl O
TOTOBHOCTU yMepeTh He Mo cBoed Bojsie. Ho cioBa HE COBIIAJIAIOT c
IIOCTYIIKAMU. DTH K€ JIIOIN UIIYT Bpadye, JIeuaTcss OT CMEPTEIbHBIX HEJYTOB,
OTCKaKHUBAIOT OT HECYIUXCSA TPY30BUKOB,
WHCTUHKTHUBHO 3aKPBIBAIOTCA OT y/IaPOB U
CONPOTUBJIAIOTCA — [0 IIOCJIe/THETO
ObIXaHusA. Bcé »5T0 — MOJJUaIMBOE
IpU3HAHUE: CMEPTh IO UYKOU BOJIE UM
HE HY>KHA. ’KusHb BC€ ke BhIOUpaeTcs,
HECMOTpPS Ha putopuky. W B 2ToH
Pa3HUIIE MEXKAY CJIOBAaMU U JIEMCTBUAMU
— TpOpPHIB K ITOIJIMHHOW ITPAB/IE.
Kaxmoe JKUBOE CyIIECTBO,
CTAJIKUBASICh C yTPO30U KOHIIA, CTPEMUTCS
b as €ro OTOABUHYTH, IpeoaosieTh, HE JIATh
CMepTH HacTU4b cebs1. ITo 6a30Bas BOJIA K OBITHIO. EAMHCTBEHHOE UCKITIOUEHUE
13 3TOTO IMpaBmjia — 4esaoBeK. TouHee, OH He UCKJIIOUEHNE 0 IPUPO/E, HO 1O
COCTOSIHUIO CO3HaHUsA. UesloBeK 3HaeT, 4To YMPET. VI — BOT mapajiokc — HE

1



JEJIAET HU4YEero, YToObl 3Ty 00peYEHHOCTh epecMoTpeTh. OH MPUHUMAET €€
Kak akcuoMmy. He moToMy, YTO XO4UeT ymepeTb. A IMOTOMY, UTO YOeXJIEH —
HEBO3MOKHO WHWHAYE. 3JTa WHePIUA MBIIUIEHUA — NOPOXKJEeHUE
ThICSUEJIETHETO PEJIMTHO3HOTO TUMmHO3a. Korjja-to — B 310Xy TrOCIOZCTBA
CaKpaJIbHBIX JIOTMATOB — ujesd NmobeAbl HaJ, CMEPTHI0O CUUTAIACh HE IPOCTO
HEBO3MOKHOM, a 60roxyibHOU. 2KU3Hb U CMEPTh IPUITUCHIBAJIUCH IIPEPOTATUBE
bora, u 1ep3HyTh U3BMEHUTH 3TO 3HAUMJIO — BOccTaTh NpoTUB Hero. 3a Takyio
JIep30CTh JKIJIU Ha KOocTpax. ThicsouesneTUAMU 4eJIOBEeKy BHyIIaoch: CMEPThH
HEUN3BEXKHA, 5TO BOJIS CBBIIIIE, U TIOMBITKA €€ UBMEHUTh — FOP/AbIHA, be3yMue
U rpex. Tak BO3HUK U 3aKkpenuics riTyOMHHBIN MEeHTaJIbHbIN OJIOK, KOTOPBIN HU
Ha CEKYH/Iy He I03BOJIsAJI IIOCTABUTh BOIIPOC UHAYE: «A UTO, ecjiu cMepTh — HE
IIPUTOBOP, a 3a7a4a, nojyie;kaias peuteHuto?» Ho smoxa menserca. Cerogasa
pesnurusi, Hekoraa ¢GopMUPOBABIIAsA CaMy TKaHb OOIECTBEHHOTO CO3HAHUS,
Jin60 00eCKpoBJIEeHa, JIN00 cTasia YacTHRIM BbITOBBIM ATPUBYTOM. Bepa BO
BCEMOTYIIleCTBO bora cMeHWIach BEpOU BO BCEMOTYIECTBO Hayku. Hayka —
HOBBIN KPEIl. I B oT/IMYMe OT IPEKHET0 — He OTPUIAeT BO3MOXKHOCTU
1peojiosieHus cMepTu. HeT 3akoHa, KOTOPbIH O6bI 5TO 3anpemasi. HeT akcuoMmal,
KOTOPYIO HeJib3sg ObLI0 Obl IepecMOTpeTh. BcE€, YTO Buepa CUUTAIOCH
HEBO3MOKHBIM, CETrOJIHS pacCMaTpUBAETCA Kak pyOexk, KOTOpbIi MOMKHO
IMEPEUTU. To, 9YTO Mbl IPUBBIKJIN CUHTATh AKCHOMOH — HEU30eKHOCTh
CTapeHusi U CMepPTH, — Ha caMoOM JeJie IIpejcTaBaseT coboil THUITHO3
ITPUBBIYKU, a He PakT OMOJIOTHUECKOU HeoOXoauMocTu. KU3Hb MOKET He
3aKaHYMUBATbCS CMEPThI0 — 3TO He dumocodckas abcTpakiusa, a HAyYHO
IMMO/ITBEPK/IEHHAA PEAJIBHOCTD. CyIIeCTBYIOT OPraHU3MbI, Y KOTOPBIX HET
3aporpaMMHUpPOBaHHOU cMepTH. HekoTophle BU/Ibl, HAIPUMeEpP, HECTAPEIOIIUX
rup Win 6eccMepTHBIX Mey3, AEMOHCTPUPYIOT, UTO OMOJIOTUUECKasA BEYHOCTh
— HE MU®. })Ku3Hb MOKET He CTApEeTh — U B 3TOM CyTh IPOPHIBA: cTapeHue HE
ECTb HEOTMEHSAEMBIN 3aK0H, 3T0 — IIPOTPAMMMPYEMOE COCTOAHMUE.
[Tpupopa, Kak TOHKUU YUYUTEIb, Y2Ke IIPOJIEMOHCTPHUPOBaAIa 00PaTUMOCTh
IpoIlecCOB cTapeHus. MOJUIIOCK «eBpOIlelicKas KeMUYy:KHHUIla» CII0CO0eH
CTUMYJINPOBATh OMOJIOKEHUE JJOHOPA — PHIOBI — IIPU ITIOMOIIY CBOUX IMYHUHOK,
KOT/Ia YYBCTBYET yIpo3y IpeKpallleHus IUKJIa KU3HU. Ppiba crapeeT — HO
JINYUHKU, YTOOBI HE yMEPETh paHbIlle BpeMEHU, 3aIlyCKAIOT B €€ TeJie IIpolece
«OBPATHOI'O XOJIA». B pesynbraTe crappli oOpraHu3M OyKBaJIbHO
Bo3Bpamaerca k MOJIOJOMY COCTOAHMUIO. Buosornueckuit BO3pacrT,
OKa3blBaeTcs, He 0ojilee UYeM aJITrOPUTM, KOTOPBIM MOKHO IIepenucarh.
JleTapruyeckuii CcOH — ell€ OAWH (eHOMEeH, BCKPBIBAIOIIUU CKPBIThIE
noTteHuaabl. YesgoBek, IpeObIBass B TJIyOOKOM CHeE JecATUIeTUSIMU, HE
CTAPEET. Ero xjeTku CJI0BHO OepyT may3y, BBIKJIIOUAIOTCA U3 MeXaHU3Ma
n3Hoca. CrapeHue mpuocTaHaBJuBaercsi — U 5To ¢axt. UTo 3TO, eciu He



MIPAKTUYECKOE CBUJIETEJIBCTBO O TOM, UTO MEXaHU3M CTapeHUs IOJJIAETCA
OTKJIIOUEHUIO?

Oxmnako uyenoBek XXI Beka — cyliecrBo mnapaaokcaiabHoe. OH
IIPOBO3IJIAIIIAET BEPY BO BCEMOTYIIECTBO HAyKH, HO C IOPA3UTEIbHBIM
YIIOPCTBOM IIPO/IOJIZKAeT BEPUTDH B HENTOOEUMOCTh CMEPTU. TH IBE YCTAHOBKU
He IIPOCTO HecOBMeCTUMBbI — OHU JIOTUYECKHN B3AMMONMCKJ/IIOYAIOIIIM.
Ecnu Hayka J1eliCTBUTENBHO BCEMOTYIlAa, OHA CHOCOOHA CIPAaBUTHCA U C
npoOsiemou cmeptu. Ecin ske cMepTh NPUHIUIIHAILHO Henobeuma, 3HAaUUT, U
Hayka HE BCECUJIbHA. Ho coBpeMeHHbI YeJIOBEK YXUTPsETCs coueTaTh ob6a
yTBEP:KJeHUs, la’ke He 3aMedasi IPOTUBOPEeUns.

Korpma penurus Obia JAyXOBHOUW OIIOPDOUM UeJOBEUECTBA, Bepa B
Hen30eKHOCTh CMEPTH MMeJia CBOE TeoJioThdeckoe 0O00CHOBAHUE: TAKOBA BOJIA
Bbora. Ho korzja penurusi OTOIIa B T€Hb, 3Ta Bepa OCTajlach — KaK WUHEPIU,
yke BE3 OIIOPBI. E€ HOBBIII apryMeHT — CTaTHUCTHKA: «BCE YMHUPAIU U MBI
ympém». Ho pasBe mpounuioe rapaHtupyeTr Oyayiee? Takoe paccyxaeHue
OoJibllle HATIOMUHAET MAaruvyeckoe MbIIJIEHUE, YeM Hay4dHYyl0 Tpe3BOoCThb. Tak
ObIBIIIAsA TeoJIoTUYECKas JIorMa IPeBPaTUIaACh B CJIEIIYIO BEPY, JIUIIIEHHYIO JlaKe
PEeJIMTHUO3HOM JIOTUKU. ATa BEPA — HEOCO3HAHHASL. J[1011 TIPOJIOJIZKAIOT €€
HCIIOBEJIOBAaTh, HE 3aJlaBasiCh BOIPOCOM:
nouemy mut cmapeem u ymupaem? Hoiee
TOTO, OHU C TIOI0O3PEHNEM U JlaXKe arpeccueut
BCTPEYAIOT TOrO, KTO TakKOM  BOHOPOC
OoCMeJIMBaeTcs MOCTaBUTh. IIpensioku Bcephes
3aJlyMaTbCsl O IPEOJIOJIEHUU CMEPTU — U ThI
OKaXKeIllbcs B yuciie 0e3yMIeB, EPETUKOB UJIU
¢anrazepon. Ho ecsiu YEJIOBEK 3HAET, 4UTO
cMepTH He u30exkaTh, IMOUYEMY OH JIEUUTCH,
criacaetcs, npsayveTcs, yoeraer, HajieeTcAa? e
joruka? A Tenepp — dakTtel. Iloka MBI
MOJIOJIbI, HAIIM KJIETKU JeJIATCSA, OOHOBJIAA
n3HoIleHHOoe. OpraHu3M — KaK XOPOIIO OTJa’KEHHBI MeXaHU3M, B KOTOPOM
ycTapesBline JeTajau aBroMarudecku 3AMEHAIOTCA HOBBIMU. Ho mnocie
IIPUMEPHO 50 JIeJIeHUM KJIeTKa I0JIy4aeT CUTHAJ OCTAHOBUTBHCH. DTOT JIUMHUT

HOCUT UMsA y4€HOro — IIPEJIEJI XEM®JINKA!. C 3TOro MOMEHTa 3aMeHa
netasiel mpekpaiaercsa. IIoBpekieHHOe OCTaéTcs MOBPEXKAEHHBIM. OpraHNu3M

1 TIpepesn Xedpauka - 570 KOJIUIECTBO JIEJIEHHI, KOTOPOE MOKET OCYIIECTBUTH COMATUYECKAS]
KJIETKA B KYJIbType JI0 HaCTYILJIEHHUS CTapeHHsA WU CMePTH. B cpeiHeM /17151 KJIETOK YeJI0BeKA 3TOT IpeJiel
COCTaBJISIET OKOJIO 50 JieJeHui. AToT (peHOMeH ObUT OTKPHIT JleoHapnom XelbIUKOM M Ha3BaH B €r0
YecTb.



HAUWHAET JIerpaJlupoBaTh — HAKAIUIMBAIOTCA MOPIIUHBI, TepseTcs CHa,
MyTHEET pa3yM. Bc€ 5To0 — He cjieiIcCTBUE HEYyMOJIMMOTO 3aKOHA MPUPOBI, a
PE3YJIBTAT MCKYCCTBEHHO BCTPOEHHOTO OTpaHUYeHUsA. OHEpPrusd,
BEIleCTBa, YCJIOBUA I NPOAO/IKEHUSA JKUBHU — €eCcTb. HeT TOJIBKO
«pa3pelleHus» Ha MPOJIoJKeHNeE JiesleHus. TeopeTUuuecku — U y»Ke YaCTUIHO
MIPAKTUYECKU — €CJIU STOT 3aIPeT CHATh, BCE n3MeHUTCA. CTOJIETHUIN CTapPUK C
OTMUPAIOIIUMU OpPraHaMU, 3alyCTUB BHYTPU ce0s MUKJI OOHOBJIEHUS KJIETOK,
OyzeTr IpeBpaliaTbCsd B MOJIOJIOTO, MOJHOTO cuil 4esoBeka. Cejible BOJIOCHI
IIOTEMHEIOT, CyCTaBbl OOpPETYT T'MOKOCTD, IJ1a3a — Oseck. ATo He daHTa3usd, a
Ipe/ieIbHOE MPO/I0JIKEHUE TeX IIPOIIECCOB, KOTOPBIE yKe IIPOUCXOJIAT — IIPOCTO
B YKOpOUYeHHOM Bujie. IOBE/IA HAJI CTAPEHUEM — 5T0 He MuUd, a TOPU30HT,
K KOTOPOMY MOXKHO U HY>KHO UATUA. HO mepBbhIM m1aroM Ha 3TOM MYyTH JOIKHO
CTaTh CHATHUE 3aKJIATUSI — TOU caMoii BECCO3HATEJIBHOU BEPBI, UTO CMePTh
— 3T0 IpuUroBop. [loTomMy YTO OHA BCETO JIUIITb HEPEIIEHHAA 3a/]a4a.

[IepBblii IIAT K MIPEO/IOJIEHUIO CTAPOCTH U CMEPTU — OTKA3aThCA OT CAMOU
WJieu, 4To OHU HemoOeauMbl. [loka B CO3HAHUU YeJIOBEKA JKUBET 3TO
IIpelyCTaHOBJIEHHOE YOeK/ieHre, HUKAaKOW peajibHbIi Iporpecc HEBO3MOXKEH.
Msbl HE UIIEM BBIXOJIa — MBI UINEM OIIpPaBJaHUe, YTOObI €ro He HCKATh.
CoBpeMeHHBIN YeIOBEK, HaXOsCh M0JT THITHO30M «HAy4YHOU OObEKTUBHOCTU »,
HepeKO OIepupyer aprymMeHTaMu, KOTOpble, TIO CYTH, SABJISAIOTCA
3aKJIMHAHUAMU OTKasza. Hampumep: eciu Hapymuth Iipeaen Xelduiuka,
KJIETKA, MOJI, Hen36e:kHo CTAHET PAKOBO. Ho Besib BpeMeHHOE OTCYTCTBUE
pe3yabTaTa He SBJseTCs I0Ka3aTeJIbCTBOM HeEBO3MOKHOCTH! C TaKUM Ke
yCIeXoM MOKHO ObLJIO OBl yTBEpP:KJATh, UTO
JIIOU HUKOTJIA He TOJIETAT B HEOO IPOCTO
IIOTOMY, YUTO CTO JIET Ha3aj emié He ObLIOo
camosiéToB. Kputuku meutsl 0 6eccmepTuy,
IIPUKPBIBAIOIIUECS CKEIICHUCOM, B
peabHOCTU He MeHee JOTMAaTHU4YHBbI, YeM
CJIerno Bepywliue B JorMmartsl peauruu. U1 re,
U IPyTHE UCXOAT U3 OJTHOU U TOH 7K€ CXEMBI:
pa3 He TMOJayuYwjgoch Buepa — HE
IMOJIYYUNTCA v 3aBTpa. Ho mMeHHO ucropus
HAyKHd, HCKYCCTBa, CaMOW KU3HU — 3TO
| HCTOpUS OIPOBEPIKEHUSA BUEpaIIHUX
HeBO3MOKHOCTel. OZIH Ba>KHBIN MOMEHT: 0e3 TOHUMAaHUs CMBbICJIA }KU3HU, 6e3
3HAHUSA CTPYKTYPbI CAMOM *KUBOU KJIETKU, O€3 MOCTHUKeHUs PU3UKU Mo3ra —
BCe pPasroOBOpbl O MEAUWIIMHE B BBICIIEM CMBICJIE OCTAIOTCS JIOTOHSIOIIEN
TexHUKOU. be3 ¢dunocopun ObITUA MegunmHa — JiHMIIb PEMOHTHASA
MACTEPCKAA4, obciy>kuBaloiasi IpoIjecc yMHUpaHus.




CoBpeMeHHas TeHETHUKA, CKOJIbKO Obl HU Kormasach B crupansax JIHK, ue
Hanwia HU T'EHA CTAPOCTU, Hu Tem Oosee TEHA CMEPTU. U 310
MPUHIUIINAJIBHO. Buosiornyeckass mporpaMMa, BbI3bIBAIOIas CTapeHUeE, He
SBJISIeTCA BPOXKAEHHOM WJIM 3aJlaHHOM mpupozor. OHa HAJCTPOMKA,
HaBsA3aHHAs CpeJOM, UCTOPUYECKUM OIBITOM, IuBUiau3anueil. Ilpupona He
IIPOrpaMMHUPOBaJIa YeJIOBEKA Ha CMEPTh. A Mbl — IPU3HAJIU €€ KaK HOPMY.

I'eponTOsioTHA DUKCUPYET JUIIb NPU3HAKU cTapeHUusd, HE JIOXOJA 10
npu4yuHbl. TO, YTO MBI Ha3bIBa€M CTAapPOCThIO, — JIUIIb CJIEJ/ICTBHE IPOIIECCOB,
CYyTh KOTOPBIX OCTa€Tcs 3a MpejleJlaMd TMOHUMAHUA MHOTUX cerogHs. B
61O0JIOTUM HET SCHOTO OTBeTa, IOYeMy B OJUH MOMEHT KJIETKA IEPEeCTAET
nenuthbesa. Kak HeT U ACHOTO OTBeTa, IoYeMy YMHUPAET MOJIOJION OopraHu3m 0e3
BHEITHETO TIOBpEXJEeHus. Mbl BHUAUM CHMITOMBbI, HO HE 3HAEM
ApXUTEKTOHUKY NpUYMH. /[0 CUX MOp cuuTaercs, OyATO AOJTOJIETHUE — 3TO
IPU3HAK TEHETUKMU. Ho eciiu reH crapeHUs He Hal/leH, KaK MOKHO CBOJIUTD
BCE K HacJjeJicTBeHHOCTU? [laske camble 3/10pOBBIE, C H€aJIbHON UMMYHHOU
cucrteMou 1 6e3Bpe/IHBIMU TPUBBIUKAMHU, BCE paBHO cTapelot. [louemy? IloTomy
YTO JIeJIO He B OWOJIOTMM Tejla, a B HE3HAaHWU ero YIIPABJIAIOIIIEN
APXUTEKTYPHBI. [IpojiyieHne KU3HU CETOJIHA CBOAUTCA K MPOJJIEHUIO
crapoctu. MBI pacTAruBaeM aroHuio, Ho He BO3BpaliaeM cuiy. JloJroxxureab —
3TO mMpocTOo 0Oo0Jiee MeJVIEHHO YBAAAWOIHUU. 3azlada jKe HACTOAIEeNd HAayKU U
HacTosIen punocopuu — He MpojJieBaTh ymMmupanue, a BEPHYTH YK1U3Hb.
Cnenartp Tak, 4TOOBI B CTO JIET Y€JIOBEK HE TOJIBKO BBITJIAE]l HA TPU/IIATh, HO U
YyBCTBOBAJI ce0s1, U »KWJI, 1 TBOPWJI, KaK B TpuAIaTh. Bo3amokHo i 310? [la,
ecJIi U3BMEHUTh caMy TOUKY OTcuéTra. Eciu mepectaTh MBICJUTH B paMKax TOU
dusuueckol KapTUHBI MUPA, B KOTOPOU CMEPTh BCTPOEHA B CTPYKTYPY.
Pa3zBuTHe mpe/icTaBJIeHUN O MaTepUH, II0JIe U BPEMEHU I03BOJISET BBIUTH 3a
npezeabl CTAPOM MEXAHUWKU ku3HU. Peub HAET O HOBBIX OCHOBAHUIX
busukun — HampuMmep, 0 Meopuu Ynpyz20i KEAHMOBAHHOI cpeodbl
(YKC), poxaeéHHOU U3 dDKCIepuMeHTa 1996 rojza B MuHCKe, Korja ObLI
BHEepBble 3aUKCUPOBAH 3JIEKTPOMATHUTHBIN KBAHT IIPOCTPAHCTBA. JTOT IIar
a1 Havasio co3aanuio Equnoin Teopun noss (ETII), npesioxkeHHONU PycCKUM
yuéHbIM B. C. JleoHoBbIM. CoTJIacHO 3TOU TEOpUH, OCHOBOM BCEX CTPYKTYP, B
TOM YHCJIE KUBBIX, ABJIAETCA SJHEPrOMHMOPMAIIMOHHOE T10J1€. JIeOHOB MO/IOIIENT
Kk ocMmbicsieHHI0 JITHK He Kak OMOXMMHUYECKOrO KoOZla, a Kak oObekTa,
BJXKUBJIEHHOTO B KOHTHHYyM2? JHeprouHdopManuv. ITO O3HA4aeT, dYTo
6uosiorus Teja — OSTO He IMEPBUYHAs PeajibHOCTh, a JIUIlb OTPAYKEHUE

2 KOHTHHYYM - 3TO HellpepbIBHAsI, CILIONIHAS COBOKYIIHOCTD WJIU CPEZa, I7ie SJIeMEHThI IJIaBHO
TepeXOIsAT APYT B Ipyra, 0€3 pe3KuX IPaHUIl WJIU JUCKPETHBIX YyacTed. B pa3HbIx 001acTsX 3HAHUH BTOT
TEPMUH UMEET CBOU HIOAHCHI, HO 00IIas UJiest - 3TO YTO-TO, UTO MOXKHO IIPEJICTAaBUTh KaK €JMHOE TEJI0e,
COCTOSIIIEE U3 B3aMMOCBI3aHHBIX YaCTEH.



IJIYVBUHHBIX (u3uyecKux IPOIECCOB, MpoUcxoaAmux B mnose. Iloss, 6e3
HOCUTEJISI He CYyIecTByeT, Kakol Obl Teopuel He MPUKPHIBATHCA, HO KaK B
aTOMHBIX CTPYKTYPax, TaK U B OKpY:Karollleil Hac cpe/ie CyIeCTBYeT TOJILKO OJTHO
1oJIe - BJIEKTPUYECKOE M HMMEHHO €ero CBOMCTBA B Pa3JIMUHBIX 96 OKTaBax
COCTOSIHUSA, 64 YIJIax CKOJIbKEHUS B KaXKJOU OKTaBe, 18 BapuaHTax (popm
repefiaunl UMIYJIbCa, U TaK Jlajiee - B COUETAHUAX BOCIIPUHUMAIOTCA KaK UHbIE
MOJIs U B HAIlEM cJydyae OJIHO U3 HUX — dHeprouHdopmamnuoHHoe. Camo
nouarue IHEPIOMH®OPMAIIMOHHOI'O ITIOJIA cBsA3aHO, CKOpee, C Tak
Ha3bIBAEMOU CETOHA — HETPATUIIMOHHOU MEIMIINHON U TIOKA He IPU3HAETCSA
odpurnnanbHoi Haykou. Ilouemy a3TO BakHO? IloTOMYy UYTO TOJIBKO B 3TOU
IapajiurMe OTKPbIBAETCSA MyTh K IOHUMAHUIO, T/le HAUMHAETCS CTapeHNe U KaK
OHO MOKeT OBITh OCTaHOBJIEHO. TpaiuIMOHHAsA HAyKa, HE UMesI IOCTYIIA K STUM
ypoBHAM, MeTadusuuHa. Ona HE 3HAET, YTO Takoe Macca Teja, HE MOXKET
00BSAACHUTD IIPOUCXOK/IEHUE BEIIECTBA, HE PA3/IUYAET, I/le KOHUAETCA HEXKMBOE
¥ HauWHaeTcsA *kuBoe. Hayka, oTpuriaroiias sHepronH@opManioHHble YPOBHH,
— KaK reoMeTpus, He NMPU3HAIOIAA YeTBEPTOoe udMeperHue. OHa MOXKeT ObITh
[I0JIE3HOM, HO JIMIIL B PaMKaX CBOUX OrpaHMueHUd. UToObl IIATHYTh K
OeccmepTHio, Hy>kHbI MHBIE OCHOBAHUA — 06oJiee TyIyOOKUE, TOJIEBBIE,
punocodckue.

UesioBeUeCTBO HAMBHO BOCIPUHHUMAET CBOIO IIAHETY KaK JaHHOCTb. Kak
HEUTO €eCTECTBEHHOe, «IIpe/lHa3HaueHHoe» i Ku3Hu. Ho xu3Hp HE
BO3HUKAET Ha aOCTPaKTHOHN MOBEPXHOCTU — OHA Pa3BOPAUYUBAETCH TOJIBKO
TaM, I7le COOJIIOJIEH HEJIbIN P YCIIOBUM, Ubs B3aUMHAs COTJIACOBAHHOCTDH HeE
MOKeT OBbITh CIydailHOU. [IJ1s1 Toro uToOBI OUoJIoTHYecKas KU3Hb He IMPOCTO
CYyIlleCTBOBAJIa, a pa3BUBaJach, HeoOxoauMo TOHKOE COOTBETCTBUE
MHO’KEeCTBA IIapaMeTpPOB: Macca U VYIJVIBI JIBU)KEHUS TeJa, ajubbeno u
IPaBUTAIIMOHHBIE XaPAKTEPUCTUKU, PUTMHKA COJIHEUHOTO M KOCMHUUYECKOTO
U3JIydeHus1, OajlaHC BJJIEKTPOMATHUTHBIX TPAJAUEHTOB, XUMHUUeCKasd U
sHepromHpopMaruoHHasd cuM@OHUs IPocTpaHcTBa. Bcé aT0 — HE IMPOCTO
«dusnyeckue ycjoBUA». ITO — apPXUTEKTypa KU3HU. VIMEHHO 10O 3ToH
IIpUYUHE, TPU OTCYTCTBUU aOCOJIOTHBIX KOCMHUUYECKHX TeJl, TJ/le KaxKbIi
napaMeTp ObLI OBl HJleasieH, B CTPYKTYPY IJIAaHEThl BCTPOEHbI aBTOHOMHBIE
CUCTEMBI KU3HEOBECIIEUEHUA — He Kak Ouosiornueckue GyHKIUU, a
KaK KOCMHYECKHe MeXaHU3Mbl. JTU CHCTEMbl HEe TOJIbKO 3allUIIA0T
6uosioruueckue CTPYKTYPHI, HO u CO3/1AI0T JIOKaJIbHOE
SHepPromHOPMAIlMOHHOE TIIPOCTPAHCTBO, B KOTOPOM JKU3Hb CTAHOBUTCA
BO3MOKHOU U HAIIpaBJIE€HHOU.

Cucrembl xu3HeobecieueHUs1 — 3TO He TOJIbKO PEI'YJIATOPBI CPE/IBIL.
I9TO — HOCUTEJIU NPOrpamMMbl, ajroputMa pasButus. OHM He MPOCTO
MOJIEP>KUBAIOT KU3Hb, HO (POPMUPYIOT caMy €€ TPAeKTOPUIO: OIPEAESISIOT



YPOBEHbD IIO3HAHU S, 06ecrieunBaOT CTPYKTYPHbIE TPAHUIIBI BOCIPUATHUS,
3aJIAI0T TpeJleJibl U TEePCHEeKTUBbI 3BOJIIONUU. TakoB MCTUHHBIA MacuiTab:
no3Hanue HE ECTb IpeporaTuBa 4YeJjiOBEKa — OHO €CTh IIPOU3BOJHOE OT
apXUTEKTYPbl CPe/ibl, B KOTOPYI0 BKJIIOUEH uesaoBeK. CaMu OHOJIOTAYECKU
AKTUBHBIE CTPYKTYphI, T.e. >KUBble OPTaHU3MBbI, — JIUIIb MCIOJHUTEIU
SHEpPromHDOPMAIIMOHHOTO  3aMbICJIa,  PA3BITPhIBAEMOTO B paMKax
’KM3Heo0ecIeunBamIel cuCTeMbI IVIAHETHI. A TIOTOMY pa3BUTHe 3HAHUSA, KaK
¥ CaMOMU KU3HH, €CTh CTPOT0 OPraHW30BaHHbBIN U IPOTrPaMMUPYEMBIN IIPOIIECC.
B pamkax 3TOH JIOTWMKH, OpocTpaHcTBO HE ABJIAETCA myctoTod. OHO
HACBIII[EHO WHMOPMAIMOHHBIMU CTPYKTypaMu, KOTOpbIEe JeJIsAITCSA Ha /JBa
6a30BBIX THUIIA: CUJIbHBIE U cj1abble WHGOPMAIUOHHBIE IOJII — YCJIOBHBIE
HAVMEHOBAaHUsA, OTpaKalolllie He HEePapXuio, a NPUPOJAY B3aUMOEUCTBUA.
CunpbHble UHGOPMAIMOHHBIE MO — 3T0 IMPOTOHHBIE I1OJIA (MIIIIII),
OpPraHU30BaHHbBIE B CcIIENU(PUIECKOM IPOTOHHOM IpocTpaHcTBe. OHU CTPOATCA
Ha 0a3se CBA3YIOIIEro MPOTOHHOTO aTOMA, Ubs 3apA/10Basi IVIOTHOCTD TO3BOJISIET
eMy BBICTYIIATh KaK HOCUTEJTh u reHepaTop JIOKQJIBHOTO
BHepPronHDOPMAIMOHHOTO fAApa. ITU noya HE HYXKIAIOTCA B cucreMax
’KU3HeobecIieueHus, MOCKOJIBKY 00J13/1al0T CBOMCTBOM aBTOHOMHOU reHepaIuu
3aps/JIOB U, B OIIPe/IEIEHHBIX YCJIOBUSAX, MOTYT BCTYNAaTh B MPAMOU 9HEProoOMeH
C OKpyXawmuM nOpocTpaHcTBoM. ®opma »3TUX TII0JIell HAIIOMUHAET
3HEePronHMOPMAIMOHHYIO JIUH3Y, KOHIIEHTPUPYIOUIYI0 UMITYJIBC 10 COCTOSHUSA
KPUTHUYECKOU TIJIOTHOCTH. J[OCTUTHYB B3TOTrO IIOpOTa, MOJie CIEeNssercs C
BHEIIHUMU HCTOUYHUKAMU — B TIIEPBYI0O Ouepellb C HHEPreTHYecKU
AKTUBHBIMU OBJIACTAMUM KocMOca — ¥ HauWHAeT IiepepacupeiesieHue
3aps/ioB. IMEHHO B 3TOT MOMEHT OHO IEPEXO/IUT B KATETOPUIO TOJIsI-BaMIINPA,
BOUpAIOIEro 3HepTui0 U UHGPOpPMAIMOHHbIE WMIIYJILCHI M3BHE, BKJIIOUAsd
CoutHIIE ¥ KOCMOC KaK HOCUTeJIeH MOJIOKUTETbHOTO NoTeHI[uasna. [IpoToHHoe
nHQPOPMaIOHHOE Hojie HEBO3MOKHO AHHUTMJIMPOBATD, He pa3pylLInB
IIpU 5TOM 0a30Bble SHEPTETUUECKNE UCTOUYHUKU CAMOT'0 MUPO3JaHUsA. DTO I0JIe
— 1ojiobue 60KeCTBEHHOT'0 MeXaHU3Ma, aBTOHOMHOTO JI0 TAKOU CTeNeHU, UYTO
ero 3aIyck oOpaTuM JIMIIbL I[eHOW pa3pylleHus MUpoycTpoucTBa. MIMeHHO
II03TOMY CUCTeMBI Ku3HeobecneueHrss HE MOI'YT U He JOJIKHBI CO3/1aBaTh
IIPOTOHHBIE T0JISA — MOJI0OOHO TOMY, KaK MO3T HE ITPOU3BOAUT PAKOBBIE KJIETKU.
B ciyuyae mnosiBJIeHUS TAKOTO TII0Jisi BOJIM3W IUIAHETAPDHOW CHCTEMBI €€
’KU3Heo0eceunBaIye CTPYKTYPBI OBLIU OBI HEME/IJIEHHO
JE3OPTAHM30BAHBI u paspyuieHsl. Tak BBICTpaWBaeTCAa CIIeAyIOInas
JIOTHUKA: ’KU3Hb €CTh HE IIPOCTO OMOJIOTHSA, HO peayn3aliusa KOCMUYeCKOro Ko/1a.
[lnaneTta — He «IoYBa AJd KU3HU», a CHHEHUYECKAA ILIOIIIAIKA, T]i€
pa3BOpAYMBaeTCsA  CHEKTAKJIb 3HepProuH(GOPMAIMOHHOTO  CTAaHOBJIEHUS.
Cucrembl :ku3HeoOecrieueHUs1 — He 00C/TyKUBaOIUi nepcoHas, a COABTOPBI



BBITUA. A nonsgs — He abcrpakiuu, a YKECTKUE OINEPATOPBI CMBIC/IOB,
CTOSIIIIYE Y UCTOKA CAMOM BO3MOXKHOCTH MBbIIILJIEHUs. B 3TOM cMBbIC/Ie, TOBOPUTH
o OeccMepTUU, pa3BUTUM, IO3HAHUN — 3HAYUT OCO3HABAaTh yuyacTue B META-
KOCMMYECKOM IIPOIIECCE, 1€ 4eJIOBEK €eCTb He€ BeEeHeIl, HO TOYKa
BKJIIOUEHUS B apXUTEKTYpy. VI OT TOTO, HACKOJIBKO OH ITOUMET MIPUPOAY HOoJIen
U PUTMBI )KHU3Heo0ecreue s, 3aBUCUT, OCTAaHETCsI JIU OH CMePTHOU OrmoMaccoiu
— WJIU TIePEeUIET B CTATYC CO3HATETBHOTO 3ieMeHTa CHCTEMBI.

Eciu nmporonHoe mosie — 3T0 JIOKAJIBHBIM KOHIIEHTPAT cui, TO
nH@oOpManmoHHOe noJie HeUTpuHHOTO npocrpancrsa (MITHIT) — sTo ToHKas,
BCEITPOHU3BIBAIOIIIAA CETh, QYHKIIMOHUPYIOIIAS HE CHUJIOH, a CTPYKTYPOH.
OHO He JIOMUHUPYeT — OHO On/aemaem, He JIOMaeT — CB53bleaem, He
HaBA3bIBaeT — pe3oHupyem. C punocodCKoll TOUKU 3pEHUs, 53TO He II0JIe
KOHTpOJIA, a ITOJIE YYTKOCTU, obecrieunBamllee IJIAHETAPHYIO 3BOJIIOIUIO
yepe3 TMpeJleJIbHYI0O OT3bIBUMBOCTh K U3MeHeHUsAM. llpencraBum ero
MeTaOopUIeCcKu — KaK JeTCKUH 11ap, CeTMEHTUPOBAHHBIN BHYTPU Ha CEKIIUU,
C PacCXOAAIIUMUCA BO BCe CTOPOHBI HEBUJUMBIMH CIIMIIAMHU, KaXKaas U3
KOTOPBIX yHHUpaeTcss U3HYTPU B OOOJIOUKY — BHEIIHUM TMOJIBIN IIap. ITOT
BHEIIHUU cjoi — HE BAPBEP, a «IlayTHHA CHUTHAJIOB», HEINPEPHIBHO
nepeAamIuXx UHGOPMAIUIO B LEHTP, I/le OOUTAEeT TO, UTO MOXKHO Ha3BaTh
s0pom noas wyscmeumenvHocmu. ToNIIUHA 3TOTO BHEIIHETO KOHTYypa HaJl
3eMJIEH COCTaBJISIET OKOJIO 22 KWJIOMETPOB — HMEHHO Ha 3TOM YPOBHE
dbopmupyercss TKaHb MTH®OPMAIITMOHHOM OBPATHOW CBsi3U. DTO CJIOH
WHTEeJUIEKTYaJIbHON aTMocdepbl, HeyJIOBUMOM, HO HeOOXOUMOU, T/ie Bce, YTO
IIPOMCXO/IUT, TYT Ke U3BeCTHO. VIMeHHO Os1aroyiapsi aToll cTpykType Cucrema
obJyiaflaeT BpeMeHeM Ha KOPPEKTUPOBKY, KOMIIEHCAIIUI0 U TEPEeHACTPOUKY.
3nece HE TOCIOACTBYET rpybasd TPUYUHHOCTD — 3/1eCh I[ApUT
IIpeIYyBCTBUE, yIIPeXKAeHNe, corjlacoBaHue. lleHTpasibHasg 30Ha — He IPOCTO
IepejaTynuK WiIM KOMMYTATOp. ATO IpocTpaHCcTBO MHTEJ/LJIEKTYAJIBHOTO
OBECIIEYEHUA. 3/iech MPOUCXOJIUT 3alUTa U pUAbTpanus: (pa3supoBaHHbIE
3apsA/ibl  yJABJAUBAIOT  PE30HAHChI, HWHMOPMAIMOHHBIE  IIPUCOCKU»
OCYIIIECTBJIAIOT CIIEIJIEHWE C AKTUBHBIMU BHEIIHUMM UMIIYJIbCAMH, CIUPAIIU
obMeHa — 3aXBaT, aHAJIN3, KAJIMOPOBKA U pacceBaHUE BXOAAIIUX 3aPAI0B. AT
KaJIMOpOBKA Ba)KHA II0 MPUHIIUILY: YTO HE COHACTPOEHO — pas3pyllaer.
KanubpoBka — B3TO He TeXHUUecKas IMporeaypa, a META®U3UYECKAS
T'PAHUIIA pomycTumMoro. KaXkaplil IIOTOK, BXOAAIUN B MOJIE, TOJ?KEH ITPOUTU
He II0 KPUTEepUI0 CUJbl, a II0 KpuTepuio cmbiciaa. Bea crpykrypa MITHII
nmoctpoeHa Ha HEUTPUHHOM ®YHJ/IAMEHTE — TOTOMY YTO HEHUTPUHO
IIpe/icTaBIsAeT Hanbosiee ciaboe, HaUMeHee pa3pyIIuTeJabHOEe U3 mojer. OHO
IIPOHUKAET CKBO3b MAaTEPHIO, HO He pa3pyiiaet ee€. OHO HeceT nH(MOPMAaIUI0, HO
He ucKaxkaeT e€ hopMmoii. UMeHHO 03TOMY CBA3b MEK/IY KOHTYPOM U IIEHTPOM



obecrnieunBaercs HE CUJIOM, a cs1aboCThio. JHEepreTHuecKast HEeHTPaJbHOCTh —
3TO TapaHTUSA TOTO, UTO KOHTAKT BO3MOXKeH 0Oe3 BTop:keHUsA. Ecyiu Obl 9Ta ceTh
CTpomJiach Ha MPOTOHHOU 6ase, To caMma *ku3HeobecIeunBaoIas cucteMa obuia
OBl yHHUUTOKeHa T10/1 AericTBueM COBCTBEHHOI'O no.aa. /ljs Tex, KoMy 3TO
MHTEPECHO B IIO3HAHUU — OTChLIAI0 K Tpyzaam A. M. Xatei6oBa3. Majso KTO
OCO3HAET, YTO caM IIpollecC TMO3HaHUA, Kak ©u (QYHKIUOHUPOBAHUE
OUOCTPYKTYP, €CTh HE IPOCTO Pe3yJIbTAaT XUMUYECKUX PeaKIUil UId HEPBHOU
AKTUBHOCTH. I9TO — pe3yabTaT IHEPTOMH®OPMAIIMOHHOI'O OBMEHA ¢
OKpY’Kalolllel  CpeJlol, CTPOro  OTPETYJIMPOBAHHOTO  HHTepdericaMu
JIOIYCTUMOTO B3amMOJeUcTBUsA. HeUTpuHHOE II0Jie — 3TO M €CTh TaKOu
nHTepdeiic. Ho Kak TOJBKO MPOUCXOAUT HUCKaXkeHHe: cOuBaeTcsi OBPATHAS
CBf3b, HapyIIaeTca KaaubpoBKa — Bo3HUKaeT Kasyc. [losBisaiores apdeKTol:
MyTalli¥, CHOHTAHHBbIE MyTareHHbIe IIPOIeCChl, UCKAXKEeHU B OMOCTPYKTypax.
OTcrozia ke — M CTPAHHOCTH COBPEMEHHOU TeHETHUKH, BPOJie KJIOHUPOBAHUS,
YbU Ppe3yJIbTaThl HE COOTBETCTBYIOT 3ambiciay. Ilouemy? IloTomy uTO
BMeEIIIaTe/IbCTBO B I10JIe 0e3 MMOHUMAaHUs ero 3akoHOB BJIEUET MCKAYKEHUE
caMoro cwmbiciaa. Jioboe HapylieHne O00paTHOM CBfA3M  3aIycKaer
aBTOMATHUYECKHUU MPOIecCc: BO3HUKAET IPOTOHHOE NH(MOPMAITMOHHOE 0JIe, KaK
KOMIIEHCAaTOpPHAsA CTpyKTypa. Ho 3TO yxke mosie Apyroro mopsjaka — MOJ,
KOTOpOe He IIaAUT U He OajaHCUpyeT, a 3aMeHseT IlieJoe Ha
®YHKIIMOHAJIBHYIO AJIbTEPHATHUBY. OHO JieiCTByeT Kak XUPypr — He
CIpaliuBasg, a amIyTupyd. B 5ToM u 3akiaodaercsi NEePBUYHBIN KIIOY K
IIPEOJIOJIEHUIO CTApOCTU: He B Ouosiornu, He B (HapMaKOJIOTUHU, A B
BoccTaHOBJeHNU TOYHOCTU KAJIMBPOBKU 3HeprouH¢popMaiioOHHOTO
obmena. He wucnpaBnss cje/cTBUE, a KOPPEKTUPYs IMEPBONPUUYUHY —
BUOPAIIMOHHYIO CTPYKTYPY B3aUMOJIECTBUSA MEXKAY KUBBIM U Hecyllen
cpenoi. CtapocTp — 3TO He 00JIe3Hb, a Pas3jiajl MeX/Ay TeJIOM U TeM, KTO UM
yOpaBJsieT W ero nuraer. BepHyB HACTPOMKY, MBI IIOJIyYUM HE TOJIBKO
IpOJIJIEHUEe KU3HU, HO U U3MEHeHHe e€ KauecTBa. A 3TO — IyTh He K
JIOJITOKUTENIBCTBY, a K HMHOMY COCTOAHHUIO ObITHA. XX Bek jgaia
YyeJI0BEUECTBY He TOJIbKO aTOMHYI0 O0MOYy U KOCMOC, HO U HEUYTO Kyjia OoJiee
COKPDOBEHHOe — IIepBble 3pUMBbIE CBHUJIETEJIbCTBA TOTO, uTO ¢dopma — HE
VW CUYE3AET, 1a)Ke ec/Id UCUe3aeT TeJIO.

B 1940-x romax kpacHomapckuil uccienoBatesnb CeméH Kupsuan npu
pabore C BBICOKOYACTOTHBIM 3JIEKTPOMArHUTHBIM IIOJIEM OOHApPYKUJ
YAUBUTENbHBIU 3(dEKT: KUBOU JIMCT, MOABEPTUINUCA BO3/IEHUCTBUIO IIOJIA,
W3JIydyasl CBedeHHue, KOTOpoe MOKXHO Obu1o 3adukcupoBarb. Ho camoe

3 A. M. Xars160B — «Ilo1s1 sKn3HE0GECIeYeH s — OCHOBBI HOOC(EPHI».
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YANBUTEJIPHOE 3aKII0YAJIOCh B CJIEAYIONIEM: JaXKe €CJIU OT JINCTa OTPe3aTh
YacTh, B CBETE OCTABAJIOCH €T0 I1eJ10€ N300parkeHre — IOJIHBIN KOHTYP.

TOHKAS MINYyIQHIATN SONOKa

3T10 661710 HEBO3MOYKHO OB bAACHUTD B paMKax Kjlaccuueckou pusmku. Ml
Ha0OJII0/IaTn He CBeueHHe MaTepuu, a CBeueHue maMATh o Heil. Tak, Hayka
MOZ0IIIa K TOMY, UTO ¢dopmMa MOKET CyIIeCTBOBAaTh BHe CyOCTaHIIUM, a
CTPYKTypa — BHe HocuTess. JTO0 ObLJI CUTHAI O PeaJbHOCTU
SHEProunHMOPMAIIMOHHOTO TI0Jifl, CYIIEeCTBYIOIIEro KakK KapkKac, Kak
IIpe/ICYIeCTBOBAHUE U TTOCJIECYIIeCTBOBAHUE MAaTEPUH.

Uepes necatuietusa MockoBckuid 6uosor ITéTp I'opsieB noIén gasblie:
OH HaIpaBwWJI Jja3epHbil Jiyd Ha JJTHK — cTpyKTypy, Hecyliyio reHeTU4ecKyro
vHpOpMaNMI0 B KUBBIX OpraHusMmax. Jlazep, Mpoxo/si CKBO3b MOJIEKYILY,
dukcupoBan CIHEIIUOGUYECKUE CUTHAJIbL. Ho mopa3uTesibHOE HAYaIOCh
mosske: naxke mocie ynanenus JIHK, xoryma kioBera OblLia YHCTOU, Jia3ep
MIPO/I0JI>KAJI PETUCTPUPOBATH Te 3Ke caMble CUTHAJIbL. JTO 03Hauaso oaHo: JJTHK
ocTaBuWJIA TocJie cebsl He TOJIBKO NaMsATh, HO U ®YHKIIMOHAJIBHOE I1OJIE —
1oJIeBy10 Komnuio. To ecTh, MHPOPMAaIMA He TIOKUHYJIAa TPOCTPAHCTBO, HECMOTPA
Ha OTCYTCTBUE (PUBUUECKOTO HOCUTEA. MBI OAONUIN K KPal HOBOU (PUBUKU
— (uszuku HeMaTepUaJIbHOTO, B KOTOPOU dHEpPrus U mHdopmaIus obperaroT
MIPUOPUTET HAJI BEI[ECTBOM.

B ocHoBe 3HepronHGOPMAIMOHHOTO IIOJIA JIEXKUT Oa3oBas eqUHUIIA
pPeaJIbHOCTH — AHEPITOMH®OPMAIIMMOHHBIN BUT, wid, UHaye TroBODA,
MaMATh O COOBITUH, BEIPAXKEHHASA B 3JIEKTPUYECKON MOJAPHOCTU. DTO AUTOJIb:
IUTIOC U MUHYC, CBA3aHHBIE HE Maccou, a (pOpMOU, He TATOTEHUEM, a CMBICJIOM.
Ero pasmep meHee 10715 m, ero sHeprusg — oOkosio 1 MsB. 9T0 0OTrosocok
AQHHUTWIAIIUM — aKTa WUCUYE3HOBEHUS MaTEPUU, OCTABUBIIETO IOCJe cebs He
mycrory, a CTPYKTYPY UH®OPMAIIUU, He 3a0BeHUE, a CBUJIETETbCTBO. JTA
MoJIsipHass Mmapa — Kak ecjau Obl JII000OBb M HEHABUCTb CIAWINWCH B OJUH
6e3maccoBblii ummysibc. [locsie Mcue3HOBeHUs 3JI€KTPOHA W IMO3UTPOHA —
ocTajiach 3allUCh, KO/ B moJjie, ¢popma 6e3 Tejia, MbIC/IAIIAsA TEHb SHEPTUU. Bes
uHboOpMaIusa, 4YTO OHHM ObLIM —3aKoaupoBaHa B JIOJIEKAD/IPAJIBHOU
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CTPYKTYPE — apxeTulle, HECYILIEM CMBICJI, a He TIPOCTO puszndeckuu cien. U
MMEHHO TakKue OWTbhl, COEIWHUBIIUCH B Vy3Jbl U Ilend, o00pasyroT
sHeprouHdopmalnoHHoe INOJIE IPOCTPAHCTBA — HeEBUAUMYIO OUOIUOTEKY
BceseHHOM, B KOTOPOUM OMMCAHO BCE: OT YCTPOMCTBA KBapKa /0 CTPYKTYPbI
aymd. JIoCTaTOYHO OTMETHUTD, YTO JlasKe IMTPU HUYTOXKHOU IVIOTHOCTH — B OJTHY
MWLJIUOHHYIO OT 00b€Ma — B KyOOMeETpE IIPOCTPAHCTBA COJIEPIKUTCS 10 1039
6utr mHbDoOpManUU. ITO — MeTa-peayibHOCTh, CIOCOOHAs B CBOEN MOJIHOTE
co/iepkaTh BcesleHHYI0 IIEJIMKOM U MHOKECTBO BO3MOXKHBIX BceseHHbIX
OTHOBpeEMEHHO. B 3TOM cMmbIciie KJIOHUPDOBaHME — 3TO HE MeXaHUYEeCKUU
IIepeHoC, a MIPOUTPbIBaHNE SHEPTeTUYECKON MEJIOJIUU 0 3alIUCAHHOMY KOJy.
Kakmas kieTka COIEPKUT MUJUTHOHBI KOITUH TT0JIEBOY MH(OPMAIUH, ¥ IOTOMY
BO3MOXHO — He€ TOJIbKO BOCCTAaHOBUTbH, HO M BOCCO3JATh >KUBOE IO €ro
CBETOBOMY CJIEIIKY. He cayuaiino cama JIHK He mpocro XxpaHUT
vHpopManui — oHa pe3oHUpyeT. U npu nepesaye uHGOpMAIUU APYrOMY
OpPraHu3My — 4Yepe3 SUIEeKJIETKY — Pe30HAHC HAXOJUT HOBBIN MHCTPYMEHT,
yTOOBI CHOBA 3aUTPaTh Ty Ke CUM(OHUIO.

KusHb, oka3bpIBaeTcCs, BCerjia XpaHUT cebs1 BJJBOIHE — B MaTEPUU U B IIOJIE.
U1 yHHYTOKEeHHE OHOTO YPOoBHSA HE BJIEUET 3a co00# ITOJTHOTO HCYE3HOBEHUS
— IIOTOMY YTO I10JIEBASA KOIIUS OCTAETCA B CTPYKTYPE MPOCTPAHCTBA. ATO JiesIaeT
namATh HE ITPOCTO OHUOJIOTUYECKAM CBOMCTBOM, a (DYH/[AMEHTOM MAaTEpHH,
CMBICJIOM OBITHS, CJIEIOM /IyXa Ha IJIOCKOCTU (DUBUKHU. OTkpbITHE
sHepromHdopmainmonHoin npupoasl JIHK 3HameHyeT co0oli He mpPOCTO
paciivpeHre TOPU30HTOB OWOJIOTMU — OHO IIpejcTaBiiser coboi C/ABUL
IMMAPA/IUTMBI. C 3THX TIOp CTAaHOBHUTCA HEBO3MOXKHBIM pPacCMaTPHUBATHh
HACJIeJICTBEHHOCTh, CTapeHHWEe U TeJ0 KaK YHUCTO XUMHUUYECKHEe IIPOIECCHI.
MoneKyJapHBIN PEIYKIIMOHU3M Hcuepnays cebs — OH OCTAaHOBUWJICH Iiepef,
HeOObsICHUMBIMU (PaKTaMu: IIOUeMy MOJIEKYJIA BOJIOPO/Ia, COCTOSAIIAA U3 JIBYX
IIPOTOHOB, cTabuibHA? [loueMy ciioxkHele 6eJKU AepKaTcs B yCTOMYUBBIX
KOHpUrypanusax, kotopsle HE OB bACHAIOTCA ypaBHeHueM lllpénmnarepad?
[Touemy reHbl MOTYT HCUe3aTh He M3-32 XMMHUUECKOTO pa3pylleHus, a MOJ
JleficTBEeM HEeM3BECTHOTO MeXaHU3Ma, 3alyckas crapeHue? OTBeT Ha BCe 5TH
BOIIPOCHI Kpoercss B SHEPTOMH®OPMAIIMOHHOM I10JIE, (OpPMHUPYIOLIEM
CTPYKTYPHBIH OCTOB peasibHOCTH. VIMEHHO MoJie MojiiepKUBaeT MPOYHOCTD,
ycrouuyuBocTh U popMy Mosiekysa. OHO Ke OmpeJiesiseT He TOJIBKO PaboTy
n3BecTHbIX KomoHOB JIHK, HOo m 3arazounsii YETBEPTBIM KOJOH — Tak

4 Boanosoe ypasHenue IlIpeauHrepa OnMCHIBAET IOBEJIECHNE YACTUIBI B CUJIOBOM I10JIE HJIN
n3MeHeHre (PU3NIECKOU BETUUNHBI C TEYEHNEM BpEMEHN
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HaszpIBaeMbld CTOII-KO/IOH5, CBA3aHHBIM HE C CHHTE30M OejKka, a
OCTaHOBKOU CaMOTO IIPOIlecca CTapeHusl.

CyiiHocTh Ipo0JIeMbl CTapEHUs YXOJUT TIy0XKe, UeM IMMPOCTO OUOJIOTHSA.
Ona ommpaerca HAa META®U3UKY ITPOCTPAHCTBA, rae macca — 35TO He
BEIIECTBO, a AedopManus cpeabl. MHBIMU CJI0BaMU, TE€JI0O — HE HEUTO, UTO MBI
«MM€eeM», a TO, YTO MbI OTOBPAYKAEM B CILIONTHONM KBAHTOBAHHOU cpejie. Mbl
He «BJIAQJIEJIBIIBI TeJI», a HOCUTEeJIM SHePronH(OpMalnMOHHOTO KapKaca,
KOTOPBIN JledOpMHUPYeT MPOCTPAHCTBO TaKUM 00Opa3oM, UYTO BO3HUKAET
denomen — «teno». C 5TOU MO3UINU CTapEHUE — 3TO He pa3pyllleHue TeJa, a
nckakenne DSHEPTOMH®OPMAIITMOHHON APXUTEKTYPBI, KOTOpass paHee
noj/iep:KuBajia TeJao B 1HejsocTHocTd. To, uro B 00UXO0/le HA3bIBAIOT
«buorosieM», €cTb He UYTO UWHOe, KaK CTPYKTypa HEUHEPIIMOHHOTO
SHepronHOPMAaIMOHHOTO II0JIfA, CIPOEKTUPOBAHHOTO HAa KBAaHTOBAaHHYIO
YIUPYTYIO Cpey.

CoBpemeHHas 6mOJIOTHSA, IIIaTHYBIIIas HA TEPPUTOPHUIO, KOTOPYIO HEKOT/Ia
OXPAaHSJIU TOJILKO 930TEPUKU, OOHAPYKUBAET B TEJIe MEXaHU3MbI OTPaHUYEHUS
’ku3Hu. PepMeHT TeOoMepasa, WU3BeCTHBIU Osiarogapss paboram AJsiekcest
OsoBHUKOBa (1971), mo3Ke IepeOoTKPHITHIN Ha 3amaze Illeem u PaiiTom,
0O6pybaeT KOHITBI XPOMOCOM, JIUIAs KJIETKY CIOCOOHOCTH K JEeJIEHHI0. ITO
TEHETUYECKUI CEKYH/IOMEP, BCTPOEHHBIN B caMy TKaHb 3KU3HH. Ho BOT
MapaJIoKC: MeXaHWU3M JIeMCTBUS TeJIOMepa3bl U3BECTEH, a MEXaHU3M €€
mosiBjieHuss — HeT. IloueMy oHa BAPYr HauWHaeT HakaruiuBaTbcsa? OTKyza
KOMAaH/Ia Ha «CBEPThIBaHUE» OMOJIOTUUECKOTO BOCHIPOU3BOCTBA? TU BOIIPOCHI
ocrailotcst 0e3 orTBera, ecau Mbl HE TIIPUHHMMAEM BO BHHUMAaHHE
Ha/IMOJIEKYJISIDHBIN YPOBEHDb PETYJIAINU — SHEPronH(GOPMAIIMOHHBIA KapKac
kieTku. VMeHHO Hapyinenre ITOJIEBOM APXUTEKTYPBI IIpe/lliecTByeT
TeJiecHOMY paspyliiennto. Kak ropopuiu u nucaiau H. JleBaros, A. XaTsi00B —
TeJJ0 — B3T0 BPEMEHHASA ITPOEKIIUA, 3aBucuMasi OT CTPYKTYPbI
SHEPreTUUeCKOro moJjs. Bce Owosiornuyeckre MeXaHHU3Mbl BTOPHUYHBI 110
OTHOIIIEHUIO K aJropuTMaM 3SHepromH@opManuoHHOU mnepenaun. Kak
nokasbiBaeT ¢dusnuka B. JleoHoBa, Macca — 3TO cJieJl SHEPTUH, 3aKPYUEHHOU B
eDOPMUPOBAHHOU CTPYKTYP€e KBAHTOBAaHHOU CPEJIbI.

CeroaHs, omnupasch Ha OTPBIBOYHbIE Hay4YHbIE HAXOJIKH, PHIHOK
3aloJIHAETCA  IPEJIOKEHUSIMH  UyJ0-CPEACTB:  «BOCCTAHABJIMBAIOIIUX
TEJIOMEPBI», «OTKATHIBAIOIIUX CTaPEHHE», «BO3BPAIAIOIINX MOJIOZOCTh». Ho
BCE ATHU ITONBITKN HAITOMUHAIOT PEMOHT 3€pKaJia IPU UCKAXKEHUH U300 parKeHU

5 CTOm-KOJOH — 3TO MOCJIEI0BATEILHOCTD U3 TPEX HYKIeoTU0B (TpuHykiaeotus) B JTHK win
marpuudou PHK (MPHK), koTopasi curnaiusupyer o6 OCTaHOBKe cHUHTe3a Oesika B kyieTke. CyllecTByeT
64 pa3IMYHBIX TPUHYKJIEOTHTHBIX KOJIOHA: 61 KOAUPYET AMUHOKHCIJIOTHI, a 3 SIBJISIOTCS CTOII-KOJIOHAMU
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B HCTOYHHKe cBeTa. Jlo Tex Tmop, IIOKa He OyJeT BOCCTaHOBJIEH
ASHEPTOMH®OPMAIIMOHHBIN OCTOB opraHusma, J060e XHMHUYECKOEe
BMeIIIaTeIbCTBO OyeT BDEMEHHBIM U IOBEPXHOCTHBIM. MOJIOZIOCTD
HEBO3MOKHa 0e3 IeJIOCTHOCTH KapKaca, Tak ke
Kak ¢QopMa HeBO3MOKHa 0e3 TeOMeTpHHU.
[Ipobsiema crapeHuss — He B pa3pylleHUU
MaTepus, a B PACCTPOMCTBE PE3OHAHCA, B
IIOTepe  CTPYKTYPHOCTH  IIPOCTPAHCTBA, B
KOTOpOM MaTepusi opopmisiercs. M moTomy myTh
K IPEOJ0JIEHHI0 CTApPOCTH JIEKUT He 4Yepes
XUMUI0, a uYepe3 IepeocMbicieHrne CAMOU
ITPUPO/IbI yejloBEKa — He KakK Tejla, HO Kak
CTPYKTYPHUPOBAHHOTO TI0JIS, CIIOCOOHOTO
CyIIlECTBOBATh BHE BPEMEHH.

®U3HO0JIOTUUECKOE TeUEHNE JKU3HU YeJI0OBEKA YCJIOBHO MOKHO Pa3/e/IUTh
Ha TpH ¢a3bl, OTPAKAIOIINE TPAEKTOPHIO U3MEHEHHUsI MacChl Tejla U OOIIEero
coctosiHus opranuaMma. Ilepeasa ghaza — poct, T/ie ¢ 3aYaTus U JI0 3PEJIOCTU
(okosi0 20 JeT) HaOJOAAEeTCA HWHTEHCHBHOE IIpeobJiajlaHre IMIPOIECCOB
KJIETOUHOTO JleJIEHUsI HaJl KJIeTOYyHoW rubenpio. Bmopaa daza —
CTaOMJIBHOCTh, B KOTOPOM KOJIMYECTBO HOBBIX KJIETOK IPHUMEPHO
YPaBHOBEIIUBAET YHCJIO OTMEPIIUX (IIPUMEPHO OT 20 70 50 JieT). 1 mpemuvsa
¢daza — crapeHue, KOT/a YUCJI0 HOBBIX KJIETOK y?Ke He KOMIIEHCUPYET IOTEPH,
CBSI3aHHBIE C JIerpajialiieil TKaHel, B YaCTHOCTH MbIlIeYHON. CpeTHUU CPOK

Macca Tena SKCIMOHEHTA
/ \L

1 vl e
DOCT CTabMNbHOCTDb cCTapeHMe BpEemMsa

JaBMCMMOCTDb Macchl TeJna oT Bo3pacTta

’KU3HU KJIETKU MBIIIIEUHON TKAHU COCTABJISIET OKOJIO IIECTU MeCAIlEB, U UMEHHO
CIIOCOOHOCTh MX CBOEBPEMEHHOT'O BOCHOJIHEHUS OIpesesiseT 6M0IOruUecKui
«TOHyC» opraHusma. OpHako B ¢dase crapeHusa HAPYIIIAETCSA
PEITPOAYKTUBHOCTD KJIETOK — CHUCTEMa cCaMONO/iiepKaHus cy1abeeT, U TeJ0
HAUWHAeT «ychbIxaTb». HapyllleHHe KJIETOYHOTO paBHOBECUS IIPUBOJIUT HeE
TOJIBKO K MOpPQOJIOTUYECKUM H3MEHEHUAM — MOPIIUHAM, IIOTepPE MaccChl,
ocsiabJIeHUI0 OpPraHoB, — HO U CBUJETEJLCTBYET O TOM, YTO 3aIyCKarOTCSA
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BOJIEE TIJVIYVBOKHUE  pa3pyluTeJbHblE  IIPOILIECCHI,  3aTpParuBaloIlye
SHepPronHOPMAIIMOHHYI0 OCHOBY opraHu3ma. CoBpeMeHHas TepOHTOJIOTHUS,
HECMOTPS Ha JIOCTUKEHUS B 0071aCTH MOJIEKYJISIPHON OMOJIOTHH, TIO-TIPEXKHEMY
JINIIIeHA Mojesiv, OOBACHAIIIEN NepBONPUYUHBI cTapeHus. Bce omucanus
OTPAHUYUBAIOTCS  perucTpanuei CcJeJCTBUN: YyKOpAauWBaHUE TeJOMep,
HaKOIUUIeHUEe TejioMepasbl, IAIMMTEHETUYECKUE CBOU. OHAKO ¢ MO3ULUU
BSHEPronHMOPMAIIMOHHOTO IM0JIX0/1a, CTapeHWe — He CTOJIbKO (u3uueckas,
CKOJIbKO TIOJIEBO-CTPYKTYPHAS ITPOBJIEMA, cBfI3aHHAasl C pa3pyllleHUeM
I[eJIOCTHOCTH KBAHTOBAaHHOI'O KapKaca, YIPaBJAoIIEero Gu3nyecKuM TeJIOM.
JTto nosie — He Metadopa, a PEAJIBHAA CTPYKTYPA, yepe3 KOTOPYIO TeJsO
«TIOABEIIEHO» B MPOCTPAaHCTBe, JedopMupysi €ero IMoJIoO0OHO Macce B
IrPaBUTAIIMOHHON TKaHu. Ha 35TOM YypOBHe CTAaHOBUTCS BO3MOXKHBIM
00bsICHEHNE HE TOJIBKO IIPOIIECCOB CTAPEHU S, HO U CAMUX IIPEATIOCHUIOK KU3HU
u cmeptu. JJHK, kak yke ycraHoBsieHO B onbiTax I1I. 'opseBa, nMeeT He TOJIbKO
XUMUUYECKYI0, HO U IIOJIEBYIO ®OPMY CYIIIECTBOBAHUS, CIOCOOHYIO
COXPAHATHCS BHE MATEPUAJIBHOTO HOCUTEN . DTO O3HAYAET, UTO I€JIOCTHOCTh
JJHK — u, cOOTBETCTBEHHO, TPOTpaMMa BOCIPOU3BO/ICTBA KU3HU — yA3BUMa
He TOJbKO /Ui XUMHUUYECKMX MyTaluii, HO U JJii BHEIIHUX
BSHepronHMOPMAIMOHHBIX BO3MYIIleHUH. [l0IyCTUM, YTO B KOCMOCE CYIIIECTBYET
OIpeNeNEHHBIM Kjaace dvacTtul, — BE3MACCOBBIX JIMIIOJIEM, aHAJIOrOB
BJIEKTPOHHBIX HEUTPUHO. ITU YaCTUIII, MPOH3asA 3eMJI0 MUJIUOHAMU
IIOTOKOB, CJ1a00 B3aUMOJIENCTBYIOT C MaTepuel, HO B CUJIy CBOeN KBAaHTOBOU
MIPUPO/bI BJIUAIOT Ha TT0JIeBYI0 cTPYKTYpY JJHK, «0Tpybasi» 3BeHbs, mOBpekK/1as
KO/IOHHYIO APXUTEKTYPY u 3amyckasd JaBUHOOOpa3Hble cOOU B
penpoAyKTUBHON  (QYHKIUM  KJIeTOK. IloCcKoJbKy TejioMepasza  JIMIIb
peructpupyerT u (QUKCUPYeT HpeKpallleHue JiejieHusl, OHa — He IMPUYMUHA, a
cinencreue BOJIEE TVIVBUMHHOI'O paspylieHdus 3HepProunH@OpMAIMOHHOTO
OCTOBa KJIETKU. B mOJb3y Takoro B3IJIS[la TOBOPAT peAKHe, HO KpaiHe
nmokazaTejbHble (deHoMeHbl. OAuH U3 HuUX — JIETAPTUYECKUUN COH.
V3BeCTHBI cIydyau, KOTJja YeJI0BEK «CIla» Mo 15—20 JIeT, He CTapes IPU 3TOM.
OpHako 1mociie mpoOyKeHUsI OPraHu3M OBICTPO «JOTOHSI» OMOJIOTUYECKUU
BO3PACT CBEPCTHUKOB. ATO MOKET CBU/IETEILCTBOBATH O TOM, YTO BO BpEMS CHA
JleJieHre KJIETOK TOPMO3UTCS, U CTapeHHe KaK TaKOBOE «3aMOPAKUBAETCA»,
XO0TA HEUTPUHHAA APO3UA 9HePTronH(POPMAITUOHHOTO oJIAd
npojoskaercs. [locie poOy:keHus, KOrjia BKJIOUaeTcs MeTaboIu3M, TeJo,
OPUEHTHUPYSCH HA MMOBPEK/IEHHBIHN 1M0JIEBOU I11a0JI0H, MTHOBEHHO CTPEMUTCA K
dusmuecKkOMy COCTOSAHUIO, 33JJaHHOMY 3THUM HCKaKEHHBIM KapkacoM. He
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MeHee yauBuTeseH CJIVUAM ITPOTEPUU cuuapoma XarunHcoHa-I'miadopa®,
IIPU KOTOPOM TeJIO 32 CYUTAHHBIE TO/bl TPOKUBAET 1eJIyI0 KU3Hb. 1107100HbIE
MIaTOJIOTUU MOTYT OBITh CJIE[CTBUEM HAIIPABJIEHHOTO WM HEKOHTPOJIMPYEMOTO
SHEPIOMH®OPMAIIMOHHOI'O BO3/IEVMICTBUS, BO3MOXKHO — Pe3yIbTaTOM
cboss B crapoii Cucreme ymnpaBjieHUs, COIPOBOXK/JABIIETO CO3/JAaHUE WU
TeCTUpPOBaHWE HOBBIX TeHOTHUNOB. B HuxXx yckopenue paspyumenusa [IHK,
BEPOSITHO, CBSI3aHO HE C MyTalMeld B KJIACCUUYECKOM CMBICJIe, a ¢ (pa3oBbIM
CABUTOM B TIOJIEBOM apXUTEKType, «CUTHAJIIU3UPYIOIIUM» TeJly O
HeobxoauMocTH BBICTPOI'O OTMUPAHUA. Takum ob6pa3oMm, cTapeHHue — 3TO
He NOpocTo (UBMOJIOTUUECKUNA M3HOC, A PE30HAHCHOE pa3pylleHue
SHepronHMOPMAIMOHHOTO 11a0JIOHA YeI0oBeKa MO/, JeMCTBUEM KOCMUUECKOTO
nasaeHusa nHpopmanuu. [Ipeososienne crapeHUsa BO3MOKHO TOJIBKO Yyepe3
IIOHUMaHUEe He  XUMHYECKOH, a
KBAHTOBO-IIOJIEBOM IMPNPO/AbI
TeJa, TIJe  KIIYEeBbIM  UTPOKOM
cTaHOBUTCSA Mo3r — Kak uHTepdeiic
MexXay Oumosiorved u mosieM. VIMeHHO
OH olpeJiesifgeT, Kakue KOMaHAbl BYIYT
INEPEJJAHBI KJIETKaM, U MOXET, IIpU
COOTBETCTBYIOIIEM pPa3BUTHU,
repenvcaTh dHepPronH@OpMaInOHHbIN
CIleHapUH >KU3HH.

B cBoe Bpems, mnpodeccop IpHCT
MynpaiieB, UCCIeL0BaTeNb C OIBITOM IOTPYKEHHUS B CaMble NMOTPAHUYHbBIE
obJyiacTh 4YeJIOBEUeCKOTo 3HAaHUsA, COBepIIW skcneauiuio B ['mmasnau. Ero
CBU/IETEJILCTBA, XOTh M BOCIIPUHATHIE HAYUYHBIM COOOIIECTBOM C H3BECTHOU
JloJIEN CKellcrca, IMPECTABIAI0T cOO0M Hay4dHYI0 CeHcallUio: HOTH, IO €ro
CJI0BaM, CLIOCOOHBI KUTh 200—300 JIET, a B OTAEJIbHBIX CIydasdX — U JI0 THICSIUH.
YAUBUTEJBHBIE CIIOCOBHOCTU »3TuUX JIOAeH, oburareyiell Ielep u
BEPIIIUH, JJABHO U3BECTHBI 330TEPUUYECKUM TPAAUIUAAM, HO JIUIIL CETOAHS, C
pa3BUTHEM TeOpUU HSHEProMHMOPMAIIUOHHOTO IIOJIA, Mbl HAYMHAEM
npubmkarbesa K PEAJIbHOMY IIOHUMAHMIO 5Tux deHomeHoB. I1apamokc B
TOM, YTO UOTH, IO CYyTH, HA BeKa ollepeuyiu 0QUIUATbHYIO HAYKy B €€ TJITaBHOU
I[eJIM: OCO3HAHUM IepBUYHOCTH IIOJIEBOW IIPUPO/IBI  dejOBeKa.
CoBpeMeHHbIE IIpe/CTaBJIEHUA — OT KOHIIEINU eJINHOTO
sHeprouHdopManioHHoro Kapkaca (H. JleBaroB), KBaHTOBOU MpupoAbl Mo3sra

6 Cunapom Xartumncona-I'midopaa — 5TO TreHETHYECKH OOYCIOBIEHHOe 3aG0JIeBaHUE,
KOTOPOE XapaKTepU3yeTcs MPEKAEBPEMEHHBIM CTAPEHUEM W BO3HHUKAET y JIeTeH C IEPBBIX MECSIEB
JKU3HMU.
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(A. XaTpI00B), 10 enuHOU Teopuu 1101 (B. JIEOHOB) — CXOASATCSA B OJTHOM: TEJIO
ecTh Jinitb BTOPUYHOE BBIPAYKEHUE TyIyOMHHOU CYyIITHOCTH YeJI0BEKA, €ro
SHEPronHMOPMAIIMOHHOTO AApa, CTPYKTYPUPOBAHHOTO ToJisAMU. U ecau Teso
IIOZIBEP?)KEHO  CTApPeHHI0, TO  CTPYKTypHas  oOcHoBa  Mo3ra  Kak
SHePTronH(POPMAITUOHHOTO aapa  IOTEHIIUAJIBHO BE3CMEPTHA.
CoBmajieHre CTOJb Pa3HbIX TPAAUIIUN — HAYYHOU U JYXOBHOU — HE MOXKET
GBITH CITy9aitHBIM. VIOTH ThICAUe/IeTHAME HAKAIUIMBAIN SMIIIPHYecKoe 3HAHNe
O B3aUMOJIEHCTBUU C TOHKUMHU (OpMaMu pPeasbHOCTHU, KOTOPOE CETOJIHSA
MoJiyyaeT IOJKpeIJIeHWe CO CTOPOHBI  HAy4YHOTO  MOJIeJTMPOBAHUA:
dopMupoBaHue 3alUTHBIX I[0JieH, aHAOMO3HBbIE TPAKTUKHU, BHYTPEHHSA
pereHeparus, 3ame/iJyieHre MeTab0JIUUYECKUX MTPOIeccOB, TpaHchopMaIus Teia
B MHBIX COCTOSTHHAX CO3HaHHUA. Bce 3T0 — HE 330TEPUKA, a IIOKa elie He
pacno3HaHHass Haykoud ¢opma KU3HU, OCHOBAaHHAs Ha 3HAHUU CTPYKTYD,
YIPABJIAIOINX MaTepruell udHyTpu. Takum obpa3om, oruueckas TpajuLusa —
3TO DJKCIIEpUMEHTa/IbHasi 06as3a rpsaylleld Hayku o OeccMepTun. B Hel
3aJI0JKEHBI OTBETHI, KOTOPble HE MOT'YT OBITh MOJIyUYeHbI B JIaOOpPaTOPUAX, HO
KOTOpbIe, Oy/Ily4r MPAaBUJIbHO MOHATHI, MOTYT /IaTh KJIIOU K IJTABHOMY BOIIPOCY
YeJI0BEUECKOTO CYII[eCTBOBAHUSA: BO3MOXKHOCTU OCTAHOBUTD CTApPEHUE U BBIUTHU
3a Ipefiesibl cMepTy Kak (aspl paspylleHud. Eciim IpUHATH BCepbE3 HUEIO
yooko  DHEPTOMH®OPMAIIMOHHONM TPUPO/IBI  4eI0BEYECKOTO
OpraHu3Ma, To He06X0IMMO MO-HOBOMY B3IJIIHYTh Ha CUCTEMY BbIKUBAHUA U
JIOJITOJIETUsI, KOTOPOU 006J1aZlaloT ruMasiaiickue Moru. MIX mpakTuka — 3TO He
HabOp D9K30TUYECKHX IPUEMOB, a CTpPOUWHAas, IIeJIOCTHAsA CHCTeMa
’)Ku3HeoOecIieueHs, BCTPOEHHAsA B TKAHb CaMOW NPHUPOJIbI, CO3HATEJIHHO
rcnosbayoinas eé CKPBITBIE 3AKOHBI. [10100HbIN TOAXO0/T B HAYKE MOy YT
OBl UM CUCTEMHOTO — U B CJTydyae MOTOB OH IPOSIBJISETCA BO BCEX BO3MOXKHBIX
dopmax 3amUTBI U BOCCTAHOBJIEHUSA TeHO(OH/IA OT Ppa3pyUIUTETbHBIX
KocMudeckux BiusgHuul. Ilepeas auHusa — TIACCUBHAA 3AIIUTA:
yequHeHUe B ycCJoBUAX ['MMasaeB, B Ileliepax, Ha BbBICOTe, IJle yPOBEHb
paivaIuu, JIOTHOCTb MOJIEW 1 MATHUTHBIX IOMEX PAJUKATIbHO OTJIMYAIOTCS OT
TrOPOJICKON cpejibl. TO CBOET0 POJa €CTECTBEHHBIM SKpaH, 3allUIIaroIuN
SHEPronHMOPMAIIMOHHYI0 CTPYKTYPy OpPraHM3Ma OT YPe3MEepPHOTO BHEIIHEro
BMelllaTeIbcTBA. Bmopasa aunHus — AKTUBHAA 3AIIUTA: TpaKTUKA
0COOBIX IICUXOZHEPreTUYeCKHUX COCTOSIHWUM, Takux kKak Camajxu, KOTOpble
CO3/IAI0T UH/INBU/IyaJIbHOE 3AIUTHOE 10JIe — KBAHTOBAHHYIO SHEPTEeTUYECKYIO
060JI09YKy, M30THPYIONTyI0 MO3T OT paspylIHTeJbHBIX HOTOKOB. Mor 3mech
JIeMICTBYeT KaK pa3yMHBIU reHepaTop COOCTBEHHOTO 3HEPTONHMOPMAIIMOHHOTO
muta. Tperba jJuHUA — PETEHEPATUBHASA TPAHCJIAIIUSA T1OJIEBOU
MaTpUIlBl ~ 4epe3  cyOcTaHIMU, obyiaziatoiie  CHOCOOHOCTBIO K
SHepPronHMOPMAIIMOHHOMY THUPAKUPOBaHUIO. lleHTpasibHOE MECTO B 3TOM
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KOMILJIEKCE 3aHUMAaeT BoJla — Cy6CTaHHH}I, CIIOCOBHAAA BbBITDH OTHOBPEMEHHO
HOCHUTEJIEM U IIOCPETHUKOM MEX/Iy MaTepuen u 1oJsieM. Pa3ziesienue Boabl HA
«KHUBYIO» U «MEPTBYIO», IPU3HABAEMOE B SMIIMPUYECKUX IIPAKTUKAX, CTABUT
HayKy Iiepej mapajoKCcoM: KaK MOJIEKYJIAPHO UJEHTUYHBIE KUJKOCTU MOTYT
BeCTU cebsi KaK HOCUTEJIM ITPOTHBOIIOJIOKHBIX KU3HEHHBIX CBOMCTB? OTBET
MOXKET 3aKJII4daTrbCcad B CTPYKType BoAbl Kak KBAHTOBOI'O HOCWUTEJIA
nHGoOpMaIK, CIIOCOOHOTO CUYHUTHIBATh, XPAHUTh U IIE€pPeAaBaTh IOJIEBbHIE

MAaTPUILBI HEIMOBPEXKJEHHBIX JTHK.
BeposiTen CIeTyIOITU N CIleHapuii:
CTpyKTypupoBaHHass MEPTBAS BOJIA Kak
M10JIEBOM «HOCHUTEJb» IIPUHUMAET

Matpuny coxpanésHou [JHK, a KMBAA
BO/IA aKTUBUPYET 3TOT KOJ, BHOCA €ro B
KJIETKM  OpraHu3Ma, BOCCTaHAaBJINBAA
[IEJIOCTHOCTh  Pa3pylLIeHHBIX  3BEHBEB.
Takasa cucreMa MOKeT OBIThH
(pYyHKIIMOHAIBHO COIIpsIKeHa ¢
COCTOSIHMEM CO3HaHUsA, IPU KOTOPOM HOT
Iepexo/iuT B HUHYI (opMy pe3oHaHca C
OKpY’KaIoIUM TojieM — U 3T0 KJIIOYEBOWM MOMEHT B JIelCTBUU
3HepronHMOPMaIMOHHON pereHepaum.

ITogoOHbBIE TMpolecchl, Ha IEPBbIN B3IJIAJ UYyJECHblE, CTAHOBATCH
IIOHATHBIMU B KOHTeKcTe HOBOM OHTOJIOTUU Tejla, rAe MaTepuajJibHOE —
BCero JIUIIb (YHKIUA CTPYKTYpbl MOJIed, a CcTapeHue — WCKaXKeHue B
sHepromHdopManmoHHoM szape. IlpakTuka paboThl ¢ TAaKUMU CTPYKTypamu
Hallla CBOE OTpakeHHWe B npuMeHeHuu [Iporpamm «CpetrJI», Mymmué, BOJbI,
1oj; Bo3zelicTBueM lIporpaMMm — BCE 3TO 3J1€MEHTBHI CUCTEMBI, CIIOCOOHOU
CUHXPOHU3UPOBATh Tesio ¢ Er0 IMEPBUYHON mnosieBod dopmoi. Taxkum
obpasom, sHepromHGOpPMaAIMOHHOE pelleHrue IPobJieMbl cTapeHUs TpedyeT
nepexoza Kk E/IMHOMY B3IJISI/IY Ha TpU B3aWUMOCBA3aHHBIX HU3MEPEHUA:
¢dusuka Mosra, ¢dusuka Kinerku wu ¢usuka OHepruul. Toabko npH
O/THOBPEMEHHOM BKJIIOUeHUHM BCEX TPEX C®EP BO3MOXHO HE IIPOCTO
IIPOJJIEHUE >KU3HU, a IMpEeKpalleHue CTapeHUs KaK TAaKOBOI'O U BBIXOJ 3a
Ipefeabl CMEPTHOrO IUKJIAa. B 3TOM U 3akiouvaeTcs TJIAaBHBIM BBIBOJI:
MHTETpaJIbHOE 3HAHME, OCTaBJIeHHOe JleBamoBbsIM, XaThIOOBHIM, JIEOHOBBIM U
APYTUMHU YYEHBIMU HOBOUM IapajiIurMbl — 3TO He Teopus, a KAPTA K
BECCMEPTUIO. [Ipyroro mytu — HeT.

Mpbl BCTyIllaeM B 310Xy, IZle BOIIPOCHI, CUMTABIINECA KOUIYHCTBEHHBIMU,
cTaHOBATCA (yHAaMeHTaIbHbBIMU. CMepTh — 3TO He Ipefes, a CJIEACTBUE
HE3HAHUS. CrapeHue — He IIPUTOBOP, a IIPOrpaMMa, YbM KOJBI IIOJJIeKAT
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nepecMoTpy. Iloka 4es0BeK BepUT B CBOIO OOpPEYEHHOCTb, OH OCTaeTcs BO
BJIACTU 4UyKOU BoJsii. HO CTOUT JIUIIb MOBEPUTh B BO3MOXKHOCTh U 00OpecTH
3HaHUE — KaK HAa4YHETCA Ilepexo] OT CYIeCTBOBAHUA K Ku3HU. He nda Toro,
yTOOBI 6ECKOHEUHO IIPO/I0JIKATH CTapoe, a YTOOBI BIIepBble HAUATh HACTOSAIIIEE.

Hacrano BpeMsA oOTKa3aTbCsd OT HWHEPIUMN IIPUBBIYHOTO MBIIJIEHUA.
BryisizieTbes B IpUPOAY KU3HU U cMepTU. U c/iesaTh 1epBblil Iar K TOMy, 4YTOObI
repecTaTb yMUPAThb.

@D. IIIkpyomres

11 u0aa 2025 2.
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