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OT INAPTHEPA MU3JAHUA

3BYUHT HEBEPOSITHO, HO HA MOUX I/1a3aX MPOCThIe COBEThl ABTOPOB ITOH KHUTH
MOlIaPUJIH HECKOJIBKO JIMIITHUX JIET XKU3HU OOJbIIOMY KOJMUYECTBY Jojek!

3BYyuuT elle 6oJiee HEBEPOSITHO, HO aBTOPbI YTBEPKAAIOT, UTO Mbl MOKEM
YIBOUTHb OXKHUAAEMYIO MPOJOJIKUTENbHOCTb Halllel KU3HU U 3aMeJJIUTh
npotecc crapenus. bosee Toro, HoBble TEXHOJIOMMH U 3HAHHUST, KOTOpbIE Oy T
noctynibl ueped 20—30 sieT, NOBepHYT Mpollecc CTapeHus BCOsTh U a1y T BCeM
HaM ILIAaHC 0CTaBaThCs MOJIOIBIMU H 2KUTh BeuHO! Jlaxke ecJid Bbl HE BepHUTe
B TaKyl0 BO3MOXKHOCTb HJIM HE XOTHTE »KUTb BEUHO, TO MEePCreKTHBA ObITh
310POBbIM, aKTUBHBIM M CHACTJIMBBIM KAaK MOKHO JI0JIbllIe€ 3ByUHT 3aMaHUHUBO,
He MpaB/a Ju?

K coxasnenuto, no o:kupaemMol npoaoJzKUTeJbHOCTH KU3HH POCCHsIHE
OTCTAIOT OT ’KUTEJIeH IPyruX cTpaH Ha aecaTKH JeT. Hanpumep, Bo @paniuu
MY2KUHHBI )KMBYT B cpejiHeM Ha 15, a xkeHuuHbl — Ha 10 JeT podblie, yem
y Hac.

Sl cunTana HeBO3MOKHBIM 3HAYMTEJIBHO YBEJUUUTH MPOAOJKUTETBHOCTD
CBO€M »KM3HH, BepHee, JaxKe He 3ayMblBaJjach O TAKHX BOMPOCAX ellle He-
CKoJIbKO JieT Hasad. Onnako knura Transcend yGenusa meHst B TOM, UTO
nepcrnektuBa npoxutb 100 ¢ auIHUM JieT BnoJiHe peaJsibHa. [IpusHarbes,
3Ta uudpa BbINISAUT A5 MeHs HAMHOTo 6oJiee NMpUBJEKaTeJJbHOH, YeM
cpentectaructuueckre 60—70 seT. MHe oueHb HPABUTCS KUTb, H MHE XOUETCSI
MHOT0€ yCHeTb YBUAETh, MoNnpoOoBaTh U MHOTOMY HayuyuTbesl. OOsi3aTesibHOe
YCJIOBHE MPH 9TOM — ObIThb B 3/[paBOM YMe W Xopolliel hu3nueckor gopme.

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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10 TRANSCEND

[Touemy »Ke J1to/iM TaK paHO yMUpatOT, ocoOeHHO B Hallel ctpaHe? Komy-To
9TO MOKAXKETCSl YAUBUTEJIBHBIM, KOMY-TO — OaHaJibHbIM, HO B JIOOOM cJiydae
9TO HYXKHO TOHSITb: OCHOBHAsl NPUYMHA B TOM, UTO Mbl HE OCO3HAeM OTBET-
CTBEHHOCTH 3a CBOE 3/10POBbE.

BosbinHeTBO M3 HAC MPOCTO HE 3HAET, UTO IVIABHBIM (hDaKTOPOM, BJIUS-
IOLLIMM Ha Haule 310poBbe, 6J1arocoCTosIHUE U MPOJOJKHUTEJNbHOCTb KU3HHU,
SIBJISIETCS] IPOCTOH BbIOOP, KOTOPBIA Mbl COBeplIaeM KarKJibl# JIeHb: YTO Mbl
eJIMM, KaK pearupyem Ha CTpecc, HACKOJbKO Mbl aKTHBHBI. JloOaBbTe ciojia
U TO, YUUTBIBAEM JIH Mbl CBOM MPEAPACIONOKEHHOCTH U BOOOLLE HACKOJbKO
XOpOLLIO 3HAaeM COOCTBEHHbBIH reHeTHUECKUH MOPTpeT.

Ecaid Mbl 1 1oraibiBaeMcst, YTo U30 JIHS B JIeHb JieJ1aeM HeBepHbIH BbIOOP,
TO HE TIOHUMAEM, UTO HMEHHO HYKHO H3MEHHUTb, 4TOOBI M36exKaThb NMpoodJiem
co 3/10poBbeM. Mexly TeM, 10 JaHHbiM BceMUpHON opranusaliiu 31paBo-
oxpaHeHusi, exkeroano B Poccuu 6osiee 80% cmepTeli MpOMCXOAAT 10 MPUUKHE
CepJIEYHO-COCYIUCTBIX 3a00JeBAHNH, paka, 60JiIe3HEH AbIXaTeJJbHbIX MyTeH,
a BCE OHM BBI3BAHBI B MEPBYIO o4epeb 06pa3oM KHU3HH.

[To MHeHMIO aBTOPOB 3TOH KHUTH, U30€KATh CMEPTEJbHbIX GoJie3HeEN
U YABOUTH MPOJOJIKUTEJNbHOCTh KU3HHU JOCTATOYHO MPOCTO. B 3TOH KHUTe
OHM pacCcKasblBalOT O TOM, YTO MU3BECTHO COBPEMEHHOH HayKe O Mpoleccax
CTapeHHUs U BO3HUKHOBEHMM XPOHUUYECKHUX 3a0oseBanuii. M1 o Tom, Kak —
BOOPYKHBIUUCH STUMH 3HAHUSAMH U HOBEHIIMMH TEXHOJOTHAMH — MOXKHO
JIerko ¥ 3(h(eKTUBHO CKOPPEKTHPOBATh CBOIO KM3Hb U COCTOSTHHE 3/I0POBbSI:
CHHU3UTD MJIH UCKJIFOYUTD PUCKH pa3BUTHSA 3a00J€BaHHH, 3aMe/IJIUTh MTPOLLeCChI
CTapeHUs, a B HEKOTOPBIX CAyYasiXx — OCTAHOBHTb MX M 1axKe 0OPaTHTb BCIATh.

ABTopbl He npocTo Teopetusdupylot: Psit Kypuseitn — usobperaredb,
yueHblii-pyTypuct, Teppu ['pocecMan — A0KTOp MEIMUMHCKUX HAYK, OCHO-
BaTeJb KJAMHUKH f0Jr0JeThs. OHU HaXoAsiTCsl HAa MepeloBOH HayKH, 3TO
HernocpeJCTBEHHbIe yYaCTHUKHY HHPOPMALLHOHHOTO, HAYYHOT'0, MEJIMIIUHCKOTO
nporpecca.

K coxxanenuto, 60JbIIKHCTBO MpeACTaBUTe el TPaAHLIHOHHON MeAUIIMHbI
OTKa3bIBAIOTCS TPUMEHSITh B JIEUEHHUH COBPEMEHHbIe 3HaHUsI U JIOCTHIKEHHSI
TeXHOJIOTHH. FIMEHHO 1103TOMY J1/151 TOTO, YTOObI TOJYUUTh MAKCUMYM [10J1b3bl
OT HOBEHIIUX MEUIIMHCKHUX OTKPbITHH, KOTOPbIE CEroJIHsI BIIOJIHE IOCTYIHBI,
KaxKJIbl#l U3 HAC JI0JI2KEH CAMOCTOSITE/IbHO CJIeIUTh 32 COOCTBEHHBIM 3/10POBbEM
1 ObITb B HEKOTOPOM CMbICJIe BPauoM Ji/151 caMoro ceosl.

ABTOpBI 10T NMpaKTHYECKHE COBETHI O TOM, KaK CO3/aTh CBOMH Mepco-
HaJIbHBIH MOJIXO/1 K COXPAHEHHIO 3I0POBbsl, OCHOBAHHBIA Ha HHAMBHULYaJbHbIX
0COOEHHOCTAX BALLIEro TeJa M MO3ra.

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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OT MAPTHEPA M3JAHWA 11

Cosetbl Psi n Teppu 3acTaBusin MeHst KapaAHHaJJbHO H3MEHUTb OTHOLIEHHE
K CBOEMY OpraHuamy H 310poBblo. Heckosbko JieT Hazan kuura Transcend
Jlajla MHe UMIYJbC K TOMY, YTOObI CEPbe3HO 3aHSATLCS U3yUeHHeM, a 3aTeM
W NoTyJisipu3alinei 3710poBoro o6pasa »ku3Hu. Bee 310 BonsioTHioch B 3amycke
moero 6Jora Live up!, Ha cTpaHHULIaX KOTOPOTO 51 PEKOMEHJYIO 3Ty KHUTY
quTaTeJsiM 1 4aCTO CCblJIaloChb HA €€ aBTOPOB.

X pyHKIIMOHANBHBIE MOAXO/ K JUArHOCTHKE COCTOSIHUSI 3JI0POBbSI BIle-
H4aT/JuJ MEHd U MOEro mMmyzka HaCTOJIbKO, HTO Mbl TO3SHAKOMUJIHUCH C Teppn
['poccmanoM, a MOH MY2K CTaJl €ro KJMEHTOM.

$1 ouenb pana, uto 6aaronaps ycusnusim coochoparesisi komnanun PROFIL.RU
Eropa pyﬂl/l — OJHOTI'O U3 TeX, YblO 2KMU3Hb U3MEHHJIA 3Ta KHUIra, — Telepb
OHa cTaJa IOCTyHa Ha PYCCKOM si3bike. MeHblile BCero HaM XoueTcst, YToObI
Bbl OTHECJIMCh K 3TOH KHUTE KaK K 04epeJHOMY TPOU3BEAEHHIO O 3J10POBOM
NUTAHUHU U 3aHSATHUAX CIIOPTOM. DTa KHUra — 3HAYUTEJJbHO GOJIbIIIE.

HOnus Kopresa,
asmop 6.a0ea o 30oposom obpase xcusmu Live up!

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a



http://www.mann-ivanov-ferber.ru/books/nauka-protiv-stareniya/?utm_source=nkk&utm_campaign=read-chapter&utm_content=nauka-protiv-stareniya

IMTPEANCIIOBUE

Jlo camoro nocJieiHero BpeMeHH! 3/1paBOOXPaHeHHe ¥ MeJIMIIHHA PA3BUBAJIHCD
Hayraja. Mel ie/1a/i OTKPBITHS, HE TOHUMAs Y€ TKO MPUHILUTIOB paboThl. 3HaeMm,
4TO BOT 3TO BELLECTBO MOHUKAET KPOBSIHOE JlaBJIeHHE, HO MOHSTHS HE UMeeM
noueMmy. Mbl 4acTO «OTKPbIBAJIU» JeKAPCTBA C HEOOXOAUMBIM CHEKTPOM
JIeHCTBUS, B IPUJIAUY M0Jy4asi MHOXKECTBO CePbe3HbIX MOOOUHBIX 3P PEKTOB,
HO He UMeJIM BO3MOXKHOCTH CO3/1aBaTh NpenapaTbl, TOUHO OTBEYABILHE HALLUM
HYXK/1aM.

Hanpumep, B cepennne 1980-x ronos komnanus Pfitzer paspa6otada
npenapar HoBoro Tuna noji Hazpanuem «CusaneHadua». OH 6JOKHpPOBAJ
(hepMeHT, MomMoralouli peryjJupoBaTh apTepranbHblil KpOBOTOK. Bblsa
Hajlex/1a, uTo GJOKHpOBaHKMEe 3TOTO epMeHTa NPUBEJET K paclIMpeHHIO
apTepuil U CHU2KEHHUIO KPOBsIHOTO laBJieHHsl. CuieHadus npories Bce sTanbl
TECTHPOBAHMUSI BIJIOTh JI0 KJIHHUYECKUX UCIIBITAHUH HA JIIOASIX, HO ero sddek-
TMBHOCTb OKa3aJiach HeJI0CTATOUHOH /1151 BbIMyCKa Ha pbIHOK. KccaenoBatenn
COOOLLNJ/IN BCEM NMALMEHTAM O 3aBepLIeHUH HCITBITAHHI 1 TONPOCHIIH BEPHYTh
npejocTaBJ/eHHble 00pa3siibl.

Ha npocbOy OTKIHKHY/IMCH MOYTH BCE JKEHIMHBI — B OTJIMYME OT 3Ha-
UUTEJIbHON YacTH y4acTBOBABLUMX B HCCJIEI0BAHHH MY»KUMH. B Xoze nocse-
JYIOLHX TeJe(hOHHBIX OMPOCOB BBISICHUJIOCH, UTO 3TH MY>KUHHbI UCITBITAJH
COBepLIEHHO HeOXKUAAHHBIH MT060UHBIH 3hekT. CeronHs Bbl HaBepHsIKa 3HAETE
cuaieHadua nox mapkoit «Buarpa». PaspaGoTunKn BHArpbl He MbITAMUCh
M300peCTH JIEKAPCTBO OT UMIOTEHIIMU: OHU XOTEJIH CO3/1aTh MOJIb3ylolleecs
CMPOCOM CPEICTBO JI/I51 HOPMAJIM3allHK KPOBSIHOTO 1aBJI€HHS], HO UM TTOBE3JI0
1306pECTH HEBEPOSITHO MOMYJSIPHBIN Mpenapar, NpUHECIIHI MUJJIHAPAbI
JI0J1J12POB BBIPYUKH.

MenHMHCKHE OTKPBITHS, KOTOpbIE MPOUCXOAAT CaydYaiHo, Hayrai, —
TUNH4YHOe siBeHue. Ho ceroansi cutyauus 10BOJIbHO OBICTPO MEHsIETCS.
3aBeplleHHe BCETro HECKOJbKO JIeT Ha3ad npoekrta «['eHom uesobeka»

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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MPEANCNOBUME 13

U HeJlaBHEe OTKPbITHE MEXaHU3MOB, MO3BOJSIOUIUX BHOCUTh U3MEHEHHUS
B paboOTy T'€HOB Yy B3POCJbIX, MPOABHUHYJIO HAC OT CTAPOH MapajurMbl, Tie
HEBO3MOXKHO ObIJIO MpeJcKa3aTh nporpecc B 00J1acTH 3[paBOOXPAHEHUS
¥ MEJMIIMHBI, K HOBOH, B KOTOPOH 3/[paBOOXpaHeHHe 0Ka3aJoch HHGOpPMAIH-
OHHOW TexHoJiorueld. P3it nogpo6Ho nucas B cBOUX paboTax, UTo KJI0UeBOH
XapaKTepUCTHKON HH(OPMAIIMOHHOH TEXHOJIOTHH CTAHOBUTCS €€ CTPEMHUTEIb-
HO€, SKCIOHEHI[HAJIbHOE Pa3BUTHE.

M Mbl y2Ke moyKMHaeM MJ0/1bl 3TOT0 HOBOTro 3HaHUsl. CerojHs y Hac ecThb
Cpe/CTBa, MO3BOJISIOLIUE CEPbE3HO COKPATUTb PUCK MOPaXKEHHS OCHOBHBIMU
CMepTeJIbHbIMU 3a00JIeBAHUSIMU — pPaKoM U OOJIE3HSIMHU Cepjlla, a TakxkKe
B 3HAUUTEJIbHON CTENEHU 3aMeIJINTh CTapEHHUE.

K coxajienuto, MHOTHe TPAKTHKYIOLIHE BPaud TPAJAUILMOHHON MEIUIMHbI
3aCTpsi/IM B CTAPOH NnapajiurMe U rno-rnpekKHemy Jevyat Tak, Kak OyiATo Meu-
1lMHA He cTaJjia HHDOPMAallMOHHOH TeXHOJIOrHel. 3HaYUT, YTOObI H3BJIeUb KaK
MOKHO O0JIbllIE MOJb3bl K3 HOBEHIIUX MEAULIMHCKHUX 3HAHUHN, TOCTYITHbIX y2Ke
CEroJIHS1, TPUAETCS 3aHATHCS CBOUM 3/I0POBLEM CAMOCTOSITE/LHO, B HEKOTOPOM
cMbIcJie cTaB BpauoMm camomy cebe. Hanesitbest Godiblile He HA KOTO — JaxKe
Ha Bpayel, XOTsl H OHU MOTYT 0Ka3aThb OLLYTHUMYIO TOMOIb.

Llesib 3T0i KHUTH TaKoBa: 0O6bICHUTh, KAK MIPSIMO ceilvac HauaThb B MOJIHOH
Mepe UCMOJIb30BATh JIOCTYHYIO MEAUIIMHCKYI0 HHPOpPMALHIO, YTOOLI CBECTH
K HYJIIO PUCKH Pa3JIMYHbIX 3a60JIeBaHUH M paIHKAJbHO 3aMeJIUTh CTapeHne
OopraHu3ma.

UnTtatenb: «3BYUUT HEMIOXO, HO OOBACHUTE MHE BOT UTO: CKObKO §1 MPOXMBY,
ecnu 6yay fenaTb BCE, UTO Bbl CKAXETE?»

Psi1: «BaxkHO NOHMMATB, UTO Mbl MMEEM [0 C HEOrPaHUYEHHbIMW BO3MOXHO-
CTsMM. EXXerofHO NOSBNSAFOTCS HOBblE BaXKHbIE 3HAHWSA 1 COBEPLUAOTCS HOBblE
HayuHble OTKPbITWS. DTO MPOMCXOAMT BCe ObicTpee 1 ObicTpeey.

Uutatenb: «XOpoLLO, HO ecv § MoC/ayLlato Balln COBETbI M Bydy B TOUYHOCTM
fenaTb BCe, YTO OMMCAHO B STOM KHWIE, CKOMbKO IET MHE 3TO NpUbaBmT?»

Teppu: «MHOroe 3aB1CUT OT TOro, Kak 06CTOST iena NMUHO Yy Bac. Hanpumep, Bbl
reHETUYECKM NPeAPacnoNOXeHbl K CEPAEUHbIM MPUCTYNaM, HO CeayeTe Hallnm
PEKOMEHALMSAM, OTYEro PUCK MONYUMUTb CEPAEUHBIN MPUCTYN YMEHbLIAETCs
Ha 95% — Mbl BEPMM, UTO 3TO BO3MOXHO. 3HAUMT, OTBET Ha BOMPOC 3BYYUT TakK:
Bbl MpoxueeTe Ha 20 neT fonbLues.

UunTatenb: «20 neT — 3By4mT BNEYATASIOLLEY.

Pan: «On, nogoxaunTe. Mo3xe Mbl pacckaXkem, 4to, Npoxxmns 31 20 nerT, Bbl
okaxkeTech B bygyllem, rae 6yayT LOCTYNHbI NPUHUMNNANBHO HOBblE TEXHO-
norun, 8 6yKBasnbHOM CMbIC/IE CMOCOOHbIE M3MEHSATbL BaLLIW FeHbl. Y>Ke CeroiHs
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pa3pabaTbiBaeTcs 6onee ThiCAUM NPenapaToB Ha OCHOBE 3TUX TeXHONOrmi. 1 ato
MOXKET MPOAINTL BaLLy >KM3Hb €Ll Ha Napy AeCATKOB NeT».

UnTatenb: «Tenepb BbIXOAMT, UTO S CMOTY MPOXMTL 1 Ha 40 neT GonbLue».

Paii: «BepHo. Tak Bbl AOXMBETE [0 CEpeAnHbl Beka. /1 3Toro 6onee uem [OCTaToOuHO,
uTOObI NOSBUNNCH HOBbIE Pa3paboTKK, HANPUMEP MUKPOCKOMMUECKIME YCTPOIACTBA,
CNOCOOHble NMepemelllaTbCs B BallEM KPOBOTOKE W M3HYTPW YNpPaBnsTb 370-
POBbEM — Ha KNETOYHOM YPOBHE. Takas TEXHONOr 1S MOAAPUT BaM eLLie MHOO NeT».

UurtaTtenb: «Oken, Tenepb 9 HauMHat0 MOHMMATb, O YUemM MAET peyb».

Pain: «OTnnuHo. lMosiBneHne HOBbIX pa3paboTok B OAHOM MepUoae BpeMEHM
[laeT BO3MOXHOCTb AOXMTb [0 cnefytolero. Mockonbky HOBble AOCTUXKEHWS
BO3HMKAKOT BCE uallle, Mbl MOJaraem, Uto MeHblle vem uvepe3 20 neT cpefHss
NPOLOMKNTENBHOCTb XU3HW exerofHo OyaeT yBenmumpaThcs 60nblle uem
Ha rof».

Uurartenb: «CpeaHAs NPOAO/IKMUTENBHOCTb XN3HU HOBOPOXAEHHOTO?»
Teppw: «HeT, NpoLONKNTENBHOCTb IMYHO BALLEN XXNU3HWN».
UunTatenb: «[1oayyaercs, Uto Mbl >KMBEM B NEPENOMHbBIN MOMEHT».

Teppu: «OTnMUHO ckaszaHo! KOHeUHo, rapaHTMin HEeT. 3aBTpa B BaC MOXET NONacTb
MOSTHWS, HO Mbl 6AIM3KM K TOMY MOMEHTY, KOTZJa MeCok BPEMEHM B BaLLIMX IMUHbIX
MECOYHbIX Yacax CMEHWUT HampaBNeHWe OBUXKEHUSY.

UunTatennb: «Ho mHe He xoueTcs 6bITb 95-NETHUM CTapyKOM Ha MPOTSIXKEHMUM
LECATUNETUIN NN [aXKe BEKOBY.

Pai1: «A 3TO He TO, UTO Mbl MMeeM B BUAY. B 3TOWM KHUIre Mbl paccKaXkem, Kak
MOXHO 3aMeANNTb CTapeHue yxe cerofHs. B pesynbtate Bbl ByeTe ocTaBaThCs
MOJIOf1bIM 10 TEX MOP, MOKa He NMOSBATCA ropasfo bonee coBepLUeHHble 3HaHNA
W TEXHONOM MM, KOTOPbIM By1E€T NOA CUY OCTAHOBUTL CTapeHMe 1 faxe 06paTuThb
ero BCMsAThb. Tak UTO peyb MAeT 0 HECKOHEUHOM MOTOLOCTU M XKN3HU.

SKCMOHEHUUMANBHbBIA® POCT NHO®OPMALMOHHbIX
TEXHONOrnm

B 1964 rony, korna Teppu Hauas udyuath pusnky B Yuusepcutete bpanjierica
ropozna Yoarema, wrtat Maccauycetc, Tam elile He OblJIO KOMIBIOTEPOB /151
CTYIEHTOB. A B HECKOJIbKMX MUJISIX OT Hero — B MaccauyceTcKoM TeXHOJ0-
rudyeckom uHctutyTe (MTH) Kembpumka — curyaius 6bia nnoit. MTH 6ol

* o
SKCHOHGHLLI/IaﬂbeII/I POCT — TakKoe BO3pacTaHue BeJHYHHbI, KOT/la CKOPOCTb pOCTa MpornopuroHalbHa
3HaYeHHI0 caMoi BeJInuMHbL. 30ecy u daree — npumed. pe@., eCcaAl He YKa3aHo uHoe.
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HaCTOJILKO MepeloBbIM By30M, 4To B 1965 roay, korna Psil noctynua tyna
Ha MepBbId Kypc, y HUX y2Ke Oblsl CBOH KoMmIbloTep. MMenHO nosTtomy P
v noues Tyaa yuntbest. Tor komnbtotep (IBM 7094) ctoua 11 musinoHos
J10J171apOB (10 CEeroHsIIHEMY KypCy), 3aHHMaJl 3HAYUTEJIbHYI0 YaCTh 3[aHUs
M HCIOJIb30BAJICs Mpoeccopamu U ThicsiyaMu CTyIeHTOB. CerojiHst KOMIbIOTEp
BaLEero MOOUJLHOTO TeJiehOHa B MUJIJIMOHBI pa3 MeHblIe, B MUJIJIHOHbI pa3
JlellieBJie U B ThicAuy pa3 MolHee. [TokasaTesb «1eHa/pOM3BOANTENLHOCTb>
BBIPOC B MUJIJIMAP/L Pa3. Yzke Tenepb 06/1a/1ast MOLLHBIMU M Cepbe3HbIMH HH(OP-
MallHOHHBIMH TEXHOJIOTHSIMHU, B GJMzKalilIne 25 JieT Mbl CTaHeM CBH/IETEJISIMU
CJICYIOLLEr0O CKaYKa pa3BUTHS, B Pe3yJibTaTe KOTOPOro NPOU3BOAUTENBLHOCTD
TEeXHUKH YBEJHUUYUTCS B MUJJIMOHBI pa3 6e3 JIOMOJHUTENbHbBIX BJIOKEHUI.
KcraTu, nocnieinuil Takoit ckauok Obly coBepiiieH 3a 40 jieT: Bce NOTOMY, UTO
YBEJHUUUBAETCSA caMa CKOPOCTb 9KCMOHEHLHANbHOIO POCTa.

Elile 01inH BaxKHbIH MOMEHT: 1MOA0OHbBIH MOTPSICAIOLLHE SKCITOHEHLIHA/IbH bl
pocT HabJ1I01aeTCs HE TOJbKO B 00J1aCTH BBIUHCUTEILHON TEXHUKH U CPEJICTB
cBsizu. CoBceM HeaBHO OH HAYaJsICsl MPUMEHUTENBHO K OHOJIOTHH YeJIOBEKa.
Jlast npumepa paccmoTpum npoekt «l'eHom desoBeka». Korna B 1990 rony
OblJI0 0OBSIBJIEHO O €ro 3arycKe, 3TO BbI3BaJ0 MHOTO cropoB. CKeNnTHKH,
a MX 0KasaJoch OOJIBLIMHCTBO, CChIJIAJUCh HA TO, UTO, pacnoJaras caMoi
COBpEMEeHHOH annaparypo# u JiydiiuMu crnetipaaucramu, B 1989 rony ynanoch
pacmngpoBaTh JNHLIb OAHY AECATHTHICAUHYIO YaCTb reHoma. [TpoekT 6bla
paccuntat Ha 15 jieT. Uepes ceMb ¢ MOJIOBUHOI JIET C MOMEHTA CTapTa MpoeKTa
CKENTHKH He cobUpaJiuCh C1aBaThCsl, yKa3blBasi Ha TO, YTO MPOHIeHA yxKe
TMOJIOBHHA MyTH, a paclinpoBaHa TOJNBKO OIHA COTAsl YaCTh FreHOMA.

Ha camom nieie paciundgpoBka wiia cTporo 1no nJjaHy — B reoMeTpHUYecKon
nporpeccuu. [lepBblfi rpacduk Ha cjeaylolleldl CTpaHULE HINIOCTPUPYET,
YTO CeMHKpaTHoe yasoenue onnoro npoienta aact 100%. Mmenno 31o
1 MPOU30LIJIO: TPOEKT 3aBEPLIMJICS HE TOJBKO BOBPEMSI, HO U C OTlepeKeHHeM
rpacuxa. Bropoii rpaduk Ha TOi 2Ke CTpaHHLE IEMOHCTPHPYET, KAK CTOUMOCTb
ceKBeHHpoBaHUs™ oHOH napbl ocHoBaHuil JIHK cHusnaach B MUJIJIMOH pas:
¢ 10 nonnapos B 1990 rony no 0,001 uenra B 2008-m.

Exeronno Haunnas ¢ 1990 roga o6bemM coOpaHHbIX F€HETHYECKHUX
JlaHHbIX yaBauBaJics. C MoMeHTa 3aBeplueHus npoekTa «['eHoM yesoBeKka»
B 2003-M 1 10 HACTOSILIErO BPEMEHH 3TOT TeMIl coxpaHsieTcsi. Kaxkabiii roj
CTOMMOCTb CEeKBEHMPOBaHHUs ofHOH napbl ocHoBanuil JIHK — kupnuunkos,
M3 KOTOPbIX CTPOSITCS HALLIK T'eHbl, — yMeHblIaJach B [10JTOpa pasa.

* o o
Ceksennposanne 6enxoB, JJIHK 1 PHK — onpenenenue nx aMuHOKMCIOTHON WM HYKJIEOTHAHOM MO~
CcJIe/I0BaTeIbHOCTH. B pesyJibrate nosydaercst popMasibHoe ONHCaHHe NePBHUHOMN CTPYKTYPbI JIHHEHHOI
MaKpOMOJIEKYJIbl B BUJE MOC/E0BATELHOCTH MOHOMEPOB B TEKCTOBOM BHJIE.
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9TO BCE elle BaM He 110 KapMaHy, MoJ0KAUTe HeMHOro. Beero HeckosbKo Jiet
OTIeJISIeT HAC OT TOTO MOMEHTA, KOrjia paciindpoBKa reHoma uejiopeka Oyjiet
crouthb 1000 nonsnapoB. ExkeronHoe yaBoeHne cKopocTH MH(OPMALIHOHHOTO
pa3BUTHSI XapaKTE€PHO MOYTH JI/151 BCEX aCMEKTOB HALero NOHUMaHUs1 GUOJIOTHH.

Hauiu renbl, no cyTH, — MaJjieHbKHe KOMIbIOTEPHbIE TPOrPaMMBbI, pa3pa-
60oTaHHbIE B YCJOBHAX, HE TOXOXKHMX HAa COBpeMeHHble. PaccMoTpuM, Hanpumep,
reH pelenTopa HHCYJHHA B XKUPOBOH TKAHH, KOTOPbIH (haKTUUECKH FOBOPHUT:
«JlepKHCh 3a KaxK/1y10 KaJIOPUIO, TOTOMY YTO B CJIE/LYIOLLEM OXOTHUYbEM Ce30He
DopTyHa MOKET MOBEPHYThLCS K TeOe CIHHONU». DTOT I'eH COCJYKHUJ CBOIO
CJy2K0y I€CATKH ThICSIU JIET HAa3a/l, B YCJOBUSIX NOCTOSIHHOM HEXBATKU MU
M OTCYTCTBHS XOJIOAUJIbHUKOB. B Te BpemMeHa roJ10/ Oblsl 0ObIYHBIM JI€JI0M,
a CMepThb OT HeJloe/laHks — peaJsibHOM, M0ITOMY 3anacaTh Kak MOXKHO 6oJibliie
KAJIOPUH U XPAHUTDL UX B CBOUX »KHPOBDLIX KJETKAX ObLJIO OTIHYHON HACEH.

B Hawu 1HM NpUCyTCTBUE 3TOrO FeHa B XKUPOBOH TKAHW MOPOANJIO 3ITH-
nemuio npobJem ¢ BecoMm. CeroaHs 1Boe U3 TpeX B3POCJbIX aMepUKaHIleB
CTPaJaloT OT U30BLITOYHOIO BeCa, a OJAMH U3 TPeX — OT OKUpeHUs. UTo Obl
MPOU30ILLJO0, eCyd Obl Mbl BAPYT OTKJIIOUMJHM 3TOT I'€H BO BCEX KUPOBbIX
kyaetkax? B nuaGerudyeckom 1entpe «JlxKocauu» nopoOHbIH IKCIEPUMEHT
NPOBOJIMJICS HA MbllIax. KHBOTHbIE ¢ OTKJIIOUEHHBIM M€HOM HHCYJIUHA e/
CKOJIBKO XOTeJIH, ocTaBasich CTpoiHbIMU. K 3T0 Obliia He 6osie3HeHHast xynoba.
Ouu He 6osiesiM 1MaGETOM UJHM CEPAEeYHO-COCYAUCTbIMU 3a00JeBAHUSMH
M IpOXKHMJIH B cpenreM Ha 20% J0Jibllie, YeM MbILIH U3 KOHTPOJILHOM Py IIbI,
Yy KOTOPbIX 3TOT I'eH MpojoJizKaJl PyHKIIMOHUPOBATh. DKCIepUMeHTaJbHbIe
MBIIIHK HUCMBITAIU HA cebe MPeuMyIlecTBA OrpaHHUEHHs] KaJOPUHHOCTH pa-
LIMOHA — €JMHCTBEHHOI0 HAay4YHO JI0Ka3aHHOro crnoco6a, Mo3BoJisiioLLero
NPOAJUTB KU3HD. [ IpU 5TOM OHM Je/1a/11 BCe HA0OOPOT: €J1H CKOJILKO XOTEJIH.
Heckosibko hapmatieBTHUeCKHX KOMIAHHH Y2Ke TOPOMSATCS BBIMTYCTHTDL 3TY
MJIeI0 HA PbIHOK.

BcrnomuuTe, Kak 4acTo Bbl 0OHOBJIsSIETE TPOrpaMMHoe oOecriedeHre Ha CBOEM
KoMmmbloTepe. A nmporpammHoe oGecrieueHre HallIUX TeJl — reHeTHYeCKHH
KOJL — He 0OHOBJISJICS ThicsueeTUsIMU. ['eH pelienTopa HHCYJIUHA B XKHPOBOH
TKaHH — JIMLb OJIMH U3 MHOTHX, OT KOTOPBIX ObIJ10 GOJIblIIE [10J1b3bl B KAMEHHOM
BeKe, UeM B 310Xy KOMIbIOTepoB. Mbl TOCTOSIHHO paboTaeM HaJL 0OHOBJIEHHEM
[10 nast yestoBeueckoro Tena. [Toutn ogHOBpeMeHHO ¢ OKOHUaHHEM cOOp-
k1 revoma vejiopeka B 2003 ropy 3aBepiuniach pabota 1o HCCJAeL0BAHUIO
PHK-unTepdepeniinu. dta TeXHOJOTHS TIO3BOJISIET HABCET/IA BbIKJI0YATh
onpejieJieHHble TeHbl BO B3POCJOM BO3pacTe. 3amMeuaTe/ibHO, YTO BCEro He-
CKOJIBKO JIET CIYCTSl aBTOPbI HCCJIeI0BAHHUS TOJYUYHIIH 3a Hero HobeseBekyto
MPeMHI0. ¥YiKe CylIeCTBYIOT HOBble pOPMbI F€HHON Teparnuu, Mo3BoJsIOLHe
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BBOJIUTb B OPraHu3M HoOBble reHbl. [Tosyyaercesi, YTo Mbl He TOJIBKO HAlLLJIHU
MPOrpaMMHBIH KOJL, JIeXKAUIMH B OCHOBE Y€JIOBEUECKON KU3HHU, HO H MOJYYUJIH
BO3MOXKHOCTb €0 HU3MEHSITh.

Hawm Tak:ke 10CTYNHO KOMIbIOTEPHOE MOJEJHPOBaHHE OHOJNOTHYECKUX
MPOLECCOB. 3HAYUT, MOYKHO TECTUPOBAThH HOBBIE JIEKAPCTBA U METO/IbI JIeUeHHSI
Ha KOMIBIOTEPHBIX MOJIEJISIX, YTO 3HAUUTEJILHO YCKOPSIET MPOLLECC [0 CPABHEHHIO
C UCMBITAHUSIMU HA KUBOTHBIX U JIIOJAAX. EKEroaHo MOIIHOCTb NMOA0OHbBIX
CPEJICTB KOMIBIOTEPHOTO MOJIEIMPOBAHHUS YBEIHUMBAeTCs B 1Ba pasa. Ceroaus
Mbl MOXKEM C HeObIBaJIOH TOYHOCTbIO YBUAETb, UTO MPOUCXOAUT B I1yOHHAX
Halmx Mosra u tesia. C KaxkJbIM TOJIOM paspeliaionias cnocoOHOCTb TEXHO-
JIOTHH CKAHWPOBAHHUS YABAUBAETCS, MPEJOCTABJSIS TPUHIMITHAJIBHO HOBbIE
BO3MOXKHOCTH JL/Is1 MCCJIe/IOBaHHUS 3a00JieBaHUi (TaK1X, KaK O0JIE3HH CepiLa).

Panblue pazpaboTka JieKapCTBEHHBIX TpenapaToB Ha3blBaJlaCh <OTKPbI-
THeM JeKapcTB». [1o cyTH, Mbl BeJiM MOUCK BELIECTB, KOTOPbIE JaBaJjiu Obl
BUJIUMBbIH MOJIOXKUTENbHBIA 3(deKT. AHAJOTHUHBIM 00pa30M MepBOOLITHbIE
JIIOJIM CO3/1aBaJIk OPYAHS TPYAA, IPOCTO NoAOHPast UX ¢ 3eMan: «O, BOT JICKHUT
noJie3Hblil KaMeHb. M3 Hero BbliiieT xopolnii MoJloToK». B Te Bpemena stou
He yMeJIM PUAABaTh OPYAUSIM HYKHYIO0 (hOPMY, 11032Ke HAYUHJIUCh TPULY MbI-
BaThb U CO3/1aBaTh MHCTPYMEHThI JIJIsS PellieHUs] KOHKPeTHbIX 3ajiau. CerojiHs,
BIIEPBbI€ B UCTOPHHU, Mbl MOXKEM JIeJIaTh TO K€ caMoe B JieUeOHbIX LIeJIsIX. YKe
BeJlyTCsl pa3paboTKH HOBbIX JieKapcTB GoJiee padyMHbIMHU CcrlocoGaMu, YeM
MOMBITKH 110JI02KUThCS Ha yJauy, KaK B cjyuyae ¢ Buarpoi. Ternepb Mbl MOzKeM
CO3/1aBaTh MOJIEKYJIbI 1/l BBINOJIHEHUST OTIPe/IeIeHHbIX 3aj1a4, HanpuMep JJis
OTKJII0UeHHs hepMeHTa, POBOIMPYIOIIEro Pa3BUTHe 3a60/eBAHUS, U J1JIs
dhopmupoBaHusi 6eJIKOB, cocoGHBIX O0POThCs ¢ 3TUM 3aboJieBatuem. Jlasee
Mbl Moipo6HEE OCTAHOBUMCS HA TaKUX pa3paboTKax.

B naum nuu 3npaBooxpaHeHue W MeAMIIMHA — TMOUCTHHE HH(pOpMaIlU-
OHHbIE TEXHOJIOTHH, a 3HAYUT, Nepejl HAMH OTKPbIBAIOTCSl HOBbl€ TOPU3OHTHI.
Orciona cJieryet, UTo MOIIHOCTb TEXHOJIOTHH 3[IPaBOOXPAHEHUST KaXKIbIH TOJT
yaBanBaeTcs — P30 HasblBaeT 9TO 3aKOHOM YCKOPEHHs OTAaYH BJIOXKEHHH.
IT1o o3Hauaet, uto B O6snkanire 10 JeT Mbl MOJYYUM B ThiCSIUy pas, a elle
yepe3 10 jietr — B MUJJIMOH pa3 60Jiblile BO3MOKHOCTEH JIJisl TOHUMAHHS,
MOJIe/IMPOBAHUSI, HMHUTHPOBAHUSI U IIeperporpaMMHpoBaHust HHPOPMALIHOHHBIX
MpoLeCCOB, 3aMycKalollMX MexaHuambl 6oJie3Hell u crapenusi. CorsacHo
MozieisiM Past, pagmepbl TEXHUUECKHX CPEICTB YMEHbIIAIOTCS B TAKOM Ke
IKCMOHeHHaabHoM Temiie — npumepHo B 100 pas 3a necstunerue. Takum
o6pasom, uepes 20 set trexnuka cranet B 10 000 pa3 komnakTHee, yeMm cefvac.

Camoe yMBHTEeJIbHOE, YTO HAM Y2Ke JIOCTYITHbI [IePBbIE MJ10/1bl 3TOH OHOTEX-
HOJIOTMYECKOH peBOJIOIMK. ECsin cyauThb 1o nocieIHIM OTKPbITHSIM B 00J1aCTH
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FeHETHKH, MEJIMIIMHCKOTO CKaHMPOBaHHUS U OHOJIOTMYECKOr0 MOJCJIMPOBAHHS],
CTAHOBUTCS SICHO, UTO MHOTHE OLIMOOUHbIE MPEJCTABJICHUST O MEXaHU3MaX
3a00JIeBaHUI OKA3aJIUCh CMEPTEJILHO ONacHbl B OYKBaJIbHOM CMbICJIe CJ0BA
(rasiblile Mbl pacckaxkem 06 3ToM noapoOHee). MHorve U3 3TUX OTKPBITHH,
HarnpuMep OTKPbITHE MEXaHM3Ma PA3BUTHS CEpeYHOro MpUCTyna, Oblu
C/leJIaHbl COBCEM HEJAaBHO U JIEIVIM B OCHOBY PEKOMEHAALHH, KOTOPbIE Mbl
[IPUBOJIUM B 3TOU KHUTE.

BALU MYTb KKAPONHAJIBHOMY YNTYULLUEHNHO
340POBbA N AONTOJIETUNHO

Crapenue — mnpouecc He oAMHOUHBIA. OH CKJaabiBaeTCsi U3 MPUMEPHO
JUOXKHHBI TTPOLECCOB, KAXKJbIH U3 KOTOPbIX M0 MPOLIECTBUU BPEMEHH MPHU-
BOJIMT HAcC K notepe (hU3HYECKHUX, CEHCOPHBIX H YMCTBEHHbBIX CIIOCOOHOCTEH.
MbI pacckakem 0 TOM, KaK B KOpHe 3aMe/IJINTh 3TH MPOLLeCChl, KAK OCTAHOBUTh
UX MJIH JayKe TIOBEPHYTh BCISITh. Tak Bbl CMOXKETE COXPAHSTh MOJIOLOCTh
JI0 TeX Iop, NMoKa He MOsIBTCS 3HAHHUS, JAalolllie BO3MOXKHOCTb CTaTh elle
MOJIOKE.

HexkoTtopble u3 npoueccoB ctapeHust — HacTosilide 3aboieBanus. Hanpu-
Mep, aTepocKJepo3, MpU KOTOPOM apTepHH 3aMOJIHAIOTCS HAaJleTOM Pa3Horo
KauecTBa, KaK MSATKHM, Tak U TBepAbIM (cM. raBy 2). [Tomumo Toro urto
3T0 3abo0JieBaHUe NMPUBOAUT K CEPAEUHbIM MPUCTYNAM H MHCYJIbTaM, OHO
OJIMLIETBOPSIET CTapeHHe, MOCKOJbKY 3aTparuBaeT He TOJIbKO KOpOHapHble
1 MO3TOBbI€ apTEPUH.

Eute Mbl pacckaxkem o6 ofiHOM Mpoliecce cTapeHusi, KOTOPbIH MOXKHO
MOBEPHYTh BCMAThL NpsiMo ceiiuac. Mem6panbl Bcex 10 TPUIIHOHOB KJI€TOK
4eJI0OBEYECKOro TeJla COCTOSIT B OCHOBHOM M3 »KM3HEHHO BaXKHOIO BelleCTBa
CO CJI0XKHbIM HazBanueM «docdatuaunxonun» (PX). baaronaps csoum
3ameuaresibHbIM cBoricTBaM DX M03BOJISIET KJI€TKAM COXPAHSAThL CTPYKTYPHYIO
LIeJIOCTHOCTb, He 3aTparuBast 3JacTHYHOCTH, oOecreyrBaeT NOCTyIJIeHHe
NUTATEJbHbIX BELIECTB B KJETKH, a TaKxKe yIpaBJsieT BbIBOJOM TOKCHHOB.
90% KJ/eTouHo# MeMOpaHbl ecsTHIeTHero peGenka cocTouT u3 docdaTu-
quaxonunna. B yesoBeueckom Tesie @X BoipabaTbiBaeTcs OueHb MeJJIEHHO,
M Ha MPOTSIXKEHHWH BCEH »KM3HM €ro 3amnachl nocteneHHo uerouiaores. Kak
npasuJo, coiep:kanue PX B KJAeTOYHOH MeMOpaHe MOXKHJIOTO YesoBeKa
coctasJisieT 0kos10 10%. C Teuennem BpemMenH KJeTouHast MeMOpaHa 3aroi-
HSIETCS] TBEP/IBIMU KMUPAMU U XOJIECTEPHHOM, KOTOpPbl€ HE MOTYT BbITIOJIHSITh
dynkuun GX. MMeHHo Mo 3TOH NpUYMHE KOXKa MOKHUJbIX JIoflel TepsieT
YIPYTroCThb, a Opranbl paboTalOT y2Ke He TaK XOpPOlIO, KaK paHblie.
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Bbl MoxKeTe 06paTHTh 3TOT Mpolece BCMsTh NPsMo cefyac, npuHUMas
dochaTuanaXoNnH B KauecTBe 100aBKH K nutie. [ lToMuMo Toro uto oH nomozkeT
COXPaHUTb MOJIOIOCTh KOXKH, YIyUlIHTCS ¥ paboTa opraHoB TeJia. Mbl 06cyaum
TOT U MHOTHE Jpyrue crnocoObl, M0O3BOJISIIOLIME 3aMe/JINTh, 4 B HEKOTOPbIX
C/ydasix OCTAaHOBUTb UJIH TIOBEPHYTH BCMSITh MPOILECCHI, JieXKalllie B OCHOBE
CTapeHHusl.

KJ1touom K HalllUM peKOMeH1aliisiM CTaHeT OlleHKA JIMUHO BAlLIero COCTOSTHUS
310poBbsi. Kakue y Bac ocHOBHbIe poOJieMbl o 3110poBbeM? Haxoaurecs i Bbl
B I'pyIIe BLICOKOIO PUCKA CEPAEUHO-COCYANCTbIX 3a00seBaHuil? MoxKeT ObITb,
Bbl B TPyTIe MOBBIIIEHHOrO PUCKa PaKOBbIX 3a60jeBaHui? DPHEeKTUBHO JH
Ballle TeJI0 yTHIM3UPYET TVII0KO3Y? ¥ Bac THIepaKTHBHAs HMMYyHHAs CHCTeMa?
OTBeThl HA 3TH BOMPOCHI UTPAIOT MPUHLHUITHAJLHYIO POJIb TPH POPMUPOBAHUH
MporpamMMbl, ONTUMAJbHOH UMEHHO /151 Bac. UTOObI BBl CMOT/IM OTBETHTD HA 3TH
BOIPOCHI, Mbl PEJIJIOKHUM HECKOJIBKO MPOCTBIX T€CTOB (O0JBUIMHCTBO U3 HUX
MOKHO BBITIOJIHUTB B IOMAlLIHUX yCJa0BUsX). Takzke Mbl pacckaeM, Kak, HCXOisl
13 OLIEHKH COCTOSIHUSI CBOETO 3/10POBbSI, MOXKHO Cpasy ke cpopMUpPOBATh CBOIO
MHMBH/yaJIbHYIO TIPOrpamMmMmy.

M nomuuTE, 4TO MBI HE MOXKEM OKa3aThCsl B OMUCAHHOM Hamu OyaylleM
MrHoBeHHoO. Jljig 3TOro norpebyercs clesaTh 6eCUucIeHHOE MHOXKECTBO
waxkkoB. Ho Tenepb Baliu aru ctaHoBsATCs Bee 6oJiee ObICTpbIMU OJaroaapst
TOMY, 4TO 3/IpaBOOXpaHEHHE MPEBPATUIOCH B UHPOPMAIIMOHHYIO TEXHOJOTHIO
C XapaKTePHbIM 9KCMOHEHIIHAJbHbIM TEMITIOM Pa3BUTHSI.

Korna pykornuch Gbla MouTH 3akoH4€eHa, HaM OueHb MOBE3J10: BpeMsl OT Bpe-
MeHH U3 Oy/ylIero cTaJju MosiBASTLCS HAllM aBaTapbl C paccKasamMu O TOM,
KaKko# norpsicatouinii mup Beex oxxkujaet. Pain2023 u Teppu2023 pacckaxyt
0 TEXHOJIOTHSIX, KOTOPbIe OKaXyTcs 10cTynHbl B 2023 rofy: 0 MeTofax jedeHus
CTBOJIOBBIMU KJIETKAMH, OMOHWYECKHUX OpraHax u MpoTe3ax, 0 KJOHUPOBAHUH
opratoB. bsiaroiapsi renomuke kK 2023 roly Mbl MOJIy4MM BO3MOXKHOCTb BHJIETD
reHeTHYECKYI0 CTPYKTYpy GoJiee OTUETJIUBO, B pe3ysbTaTe BbICOKOTOUHbIE
MEeTO/Ibl TEeParuu MO3BOJISIT JICYUTh U PEJIOTBPALLLaTh 3a00JIeBAHUS C FrOPa3/1o
60JiblIell TOYHOCTBIO, UCXO/Sl U3 HHAMBUAYAJTbHBIX OCOOEHHOCTEH KaXK10ro
KOHKpeTHOro naunuenrta. PagpaGoTka Takiux METOJ0B Tepanuu TOJbKO HauH-
HaeTcsl, HO GJ1arojapsi yCKOPEHHOMY SKCMOHEHIIMaJbHOMY TEMIly pa3BUTHS
TEeXHOJIOTHH OHM CTAHYT MOJHOUEHHBIMH Y2Ke B OJsinxkaiiiem Oyayuiem. Kak
0TMeUaJioCh paHee, eXKero/lHOe yJIBOeHHe MOIIIHOCTeH HH(pOPMAaIlHOHHbBIX
TEXHOJIOTHI MPUBEJET K TOMY, UTO yKe yepe3 JeCsTh JeT OHU yBeJJauvaTcs
B 1000 pas, a uepes 20 et — B 1 000 000.

K 2034 ropy HaHOTEXHOJIOTHH HAUHYT OKa3blBaTh CePbe3HOe BJMSIHUE
Ha »KHU3Hb, U3MeHss Bce acrekThl ObiTHA. P2i12034 u Teppu2034 nomoryt
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00bSICHUTD, KaK C MOMOILbIO HAHOTEXHOJIOTHH Mbl CMOXKEM YIPaBJsThL Be-
11leCTBOM HA aTOMHOM yPOBHE, CO3/1aBast MPaKTHUECKH J0Oble HeOOXOIUMble
mMatepHaJbl U GOpMbl B KOPOTKHE CPOKH U 6€3 0coObix 3aTpat. CeroaHs yxe
€CTh MPOEKThI Pa3paboTKH CyOMHUKPOCKONHYECKUX HAHOOMOTHUECKHUX POOOTOB,
UJM HAHOPOOOTOB, a CKOPO MOSIBUTCSI M HAyUYHO-TeXHUUecKas 6aza st ux
CO3/1aHMsl. YCTEeUIHbIMH 0Ka3aJIMCh IKCIIEPUMEHTHI C BHEJPEHHEM B KDOBOTOK
YKHBOTHBIX B JIeUeOHBIX [IEJI51X HAHOUHKEHEPHBIX YCTPOHCTB PAa3MEPOM C KJIETKY
KpoBH. B 01HOM U3 TaKKX HccieloBaHUH MOA0OHOE YCTPOHCTBO UCMOIb30BAIOCH
1151 JledyeHus caxapHoro auabera [ tuna y kpbic. Hepes 20 jieT KpolleyHble
HAaHOPOOOTH! OYAYT UUPKYJUPOBATh B HALIMX KPOBOTOKAX, BbITIOJIHSISI TE XKe
(PYHKIIMH, 4TO ¥ COOCTBEHHbIE KJETKH U TKaHU, TOJBKO C Topasno 60Jbliel
TOYHOCTHIO M HAJIEXKHOCTHIO. Halu aBatapel U3 6yayLero pacckakyT o ToM,
KaK HaHOOMOTHUECKHE IPUTPOLUTHI (KpacHble KPOBSIHBIE TeJblla) OyLyT 10CTaB-
JISITb KUCJIOPOJL B HALIIM TKaHH — ObIcTpee H 3heKkTHBHEE, UeM COOCTBEHHBIE;
HAHOOHOTHYECKHE JIEHKOIUTI (GeJible KPOBSIHbIE TeJblla) CMOTYT MpPeJeJIbHO
TOUHO U MOJHOCTBIO YHUUTOXKATh UyKEPOJIHbIE BEllleCTBA, A HAHOOUOTHUECKHE
TpoMGodhard — peryaupoBaTh CBEpPThIBaHUE KPOBH.

PacckasbiBasi 0 Tpex marax K pajukajbHOMY MPOJAJIEHUIO »KU3HH, Mbl
4acTo UCIOJb3YeM CpaBHEHHE ¢ TpeMsi MoCTaMu. Hailla kHura craner a5 Bac
MyTeBOJIUTEJIEM B yTelllecTBUU 1o [lepsomy mocmy. [1epBblit MOCT — 3TO Bee,
UTO Bbl MOXKETE CJIe1aTh MPSIMO ceifuac, UToObl 3aMeIJIUTh, 8 BO MHOTHX CJ1ydasix
1 OCTAHOBUTb, MPOLIECCHI, BejlylllHe K 00JIe3HsIM U cTapeHnto. Mbl pacckaxem,
KaK Ha OCHOBe YHUKaJbHbIX XapaKTePUCTHK TeJia U MO3ra MOXKHO CO3J1aTh
coOCTBEHHYI0 MeTOMKY 0310poBJieHust. [To [Teppomy mMocTy Bbl nepeiijere
JIBHXKYILIHICS Gapbep, MOTOMY YTO Hallld MO3HAHUS B GHOJIOTHH W criocobax
BbIX0Jla 32 €€ IPaHMIlbl YBEJHUHUBAIOTCA B TeOMETPUUYECKOH MPOrPeCCHH.

[TepBbifi MOCT pUBeNET KO Bropomy, 1 Mbl OKaXKeMCsl B SMULEHTPe OHO-
TexHoJorndeckoi pesodiioliuu. [ IpumepHo uepes 20 jieT cMOKeM ycOBepIlIEH-
CTBOBATb COOCTBEHHbIE TeJ1a MOCPEACTBOM MOJHOTO MEPENnpPOrpaMMUpPOBaHHS
MpOTeKawIIMX B HUX HHOOPMALIMOHHBIX MpolleccoB. Mbl 1eHCTBUTENBHO
CyMeeM M3MEHSITb CBOM T'eHbl, UTOObI MPOXKUTb, CKaXKeM, Ha HECKOJIbKO
JIECSTKOB JieT 60Jibllle, UeM CErOIHsIIIHNUE N0JAT0KUTe M. TakuM 06pa3om Mbl
nojoiieM K Tpemoemy mocmy, Tjie HAC XKJIET HAHOTEXHOJIOTHUECKAST PEBOJIIO-
LM$1: HACJIAK/1as5ICh €€ MJI0IaMHU, PEoIoJieeM OrPaHHUYEHHOCTh COOCTBEHHBIX
TeJ 1 6yJeM KUTh BEUHO.

Pan-n-Teppn2023: «Tenepb Ham Camoe BpeMs NpeacTaBUTbCA».
UunTtatenb: «O yem 3TO BbI?»

P>i1-n-Teppn2023: «Mbl — 3T0 aBaTapbl HaC caMmx 13 ByayLLeros.
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UntaTtenb: «XM, 1 C MOMOLLbIO KaKoW Uy[o-TEXHOMOMMW Bbl ABOE rOBOpMTE
CO MHOW 13 byayLiero?»

P3112023: «Ha camom fiene 370 CTapuHHas TeXHONOrM4. HasbiBaeTca “nostmnyeckas
BOIBHOCTb».

UuTtartenb: «OHATHO. BbirnsanTe Bbl Kak 06bIUHO. He c1nbHO noctapenu 3a no-
cnenHue 15 net».

Teppun2023: «TouHo. Ham celtvac 3a 70, Ho Bnarofaps cepbe3HOMy MpopbIBY
B aHTMBO3PACTHOWN MefMLIMHe, KOTOPbIY Npoun3oLlen B nepsoi uetsepTu XXI Beka,
Mbl HEMOXO AEPXUMCS».

P3112034: «1 Bbl OyfieTe CUACTIMBbI Y3HATb, UTO Mbl B OTIMUHOM opme 1 B 2034-m,
a Ham Bedb y>xe 3a 90. Ecnu ellle kakoe-To Bpemsi ByfeTe nNonb3oBaThCs Aef0B-
CKMMM cnocobamu Noaaep>KaHns 340poBbs, TO M Yy BaC eCTb LWAHC BCTPETUTD
2030-e rofbl MONOAbIMY.

UuTatennb: «Hy u Hy, Bac yxe yetsepo! Ho sawin 90-neTHmne aBatapbl BbIraAAT
JaXke MOMoXe, uem 75-netHuex.

Teppn2034: «Bce notomy, 4to nyutum goctuxeHmem Hauana 2020-x rofos ctana
BO3MOXHOCTb 3aMe4/INTb CTapeHue. A Tenepb Mbl MOXKEM MOBEPHYTL €0 BCMATbY.

Uurtatenb: «MHe HpaBuTCca Balla ogexaa. Otkyaa oHar»

P2112023: «Ee caenanu Ha 3aka3 B OHNanH-marasmHe. Tenepb NpakTMyecki BCe Tak
penator. CkaHvpyeTe CBOe TeNo, a NMOTOM B BUPTYaNbHOWM Cpefe C NOMHbIM Norpy-
YKEHMeM OfieBaeTe BalLLIero TPEXMEPHOro aBaTapa BO UTO XOTUTE: MOXeTe BbIbpaThb
Nto6OIN CTUAb, TKaHb 1 LBeT. ECn noHpaBunack ofexaa Ha aBaTape, 3akasbizaeTe
ee NOLUMB — aBTOMaTM3MPOBaHHbIe LUBeW ObICTPO BbIMOMHST BaLLl 3aKas».

UuTtatenb: «He obuxaliTech, HO S MMeN B BUAY OAeXAy BallMxX aBaTapos
13 2034 roga».

P312034: «B Halie Bpemsa mbl CO3[aeM OAEXKAY — Kak WM MpakTuyecku Bce
OCTaflbHOe — C MOMOLLbKO HACTOMbHbIX HAHOMOMEKYNSIPHBIX MaLLKH Yy cebs
Aoma. bnarogapa HaHOBONOKHaM Ofex/aa OTTaNKMBAET 3arpa3HeHMs 1 He JaeT
HaKTepMSM PA3MHOXATHCS, MOSTOMY OHa BCEr[ia YMCTast U CBEXast».

YurtaTtenb: «OTAMYHaAs HOBOCTb — B 6y,El,yLLI,EM bonblue HeT MpavyeyHbIX».

Teppn2023: «BepHo, a ceryac camoe BpemMst HEMHOIO pacckasaTth O MeduumnHe
OynyLero.

UutaTtenb: «YBepeH, UTo AMarHoCTMKa 3ab0neBaHWIn Ha paHHMX CTaAMSX Npo-
[ABUHYNACb [anexko».

P>112023: «OueHb aanexo! Jaxe B BalM HN MOXHO ObINIO AMArHOCTMPOBAThL
MHorve 3abonesaHus Ha 6onee paHHWX CTaAMSX, HO C BalLVMM YCTapeBLUMMMN
cUCTEMaMM AMArHOCTMKM M BM3yanu3aumm 310 cTomno 6esymHbix geHer. Ele
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OfHUM NpenaTcTBrem Bbina Bawa HeabdeKTMBHas cnucTeMa MeANLMHCKOTO
CTPaxoBaHms».

Teppn2023: «CerofHs CyLLEeCTBYOT YCOBEPLUEHCTBOBAHHbIE METOAbLI TEPanum
CTBONOBbIMU KNeTkamu 6€3 MCNONb30BaHUS SMOPUOHANBHbBIX CTBOMOBLIX KNETOK.
Mbl ymeem npespaLlartb KNETKU KOXM B MOAUMOTEHTHbIE CTBOMOBbIE KNETKMY.

Yutatenb: «[1onnnoTeHTHbIE?»

Teppn2023: «[ToNMNOTEHTHbIE CTBOMOBbIE KNETKM MOTYT CTAaHOBUTLCS KIETKaMM
NroObIX TKaHe opraHmama. Ecnm y Bac, Hanpumep, ecTb NOBpeX/AeHWs cepaLa,
TO MOXHO CO3[aTb HOBble KNeTKM cepaua ¢ Bawen JHK. Ecnn y Bac caxapHbin
Amabet | Tna, To MOXHO CO3aTb HOBble KNeTKM OCTpoBKa JlaHrepraHca (CTpykTypa
B COCTaBe NOMAXKENYAOUHOW Xenesbl, KOTopas NpoAyLUMUPYeT MHCYNNH). Taknm
00pa3om BO3MOXHO OOHOBWTL BCE OpraHbl Ballero Tenay.

P3112023: «Takxe Ham y[anocb HalTK pakoBble CTBOOBbIE KIETKM, KOTOpble
CTaHOBSTCA NMPUUMHOM BO3HUKHOBEH WS PaKoBbIX Onyxonen. CerofHs CyLwecTsyroT
2(DDeKTNBHbIE METOfbI EUEHUs MOUTK BCex JOPM pakay.

Teppr2023: «YT0 KacaeTcs cepaeuHo-CoCyaANCTbIX 3360N1EeBaHNI, C MOMOLLIbKO
YCTPOWCTB BM3yanm3aLmm HOBOrO MOKOMEHWS Bpaun MOTYT HaNTK AaXke Mefb-
yalilme OTNOXEHUS xonecTepuHa (ONALWKM) B apTepusax cepaua v mosra.
KpoxoTHble poboTbl, NyTeLLecTBYOLLME NO STVM apTEPUSAM, OCHALLEHbI NAa3ePHOM
HacafKoW, KoTopas npeBpalLlaeT Menkmne HASALLKL B Nap, He AaBas UM yBeNuUum-
BaTbcs. CepAeyHble NPUCTYNbl — MaBHasg NPUYMHA CMEPTYM B BaLUM AHN — Tenepb
6onbluas peaKoCcTby.

P3112023: «CeroaHs 61MOTEXHONOMMYECKas PEBOMIOLMS NEPEXMBAET PacLiBeT.
B Balwu AHM mMeaMUuMHA pa3BMBanachk Hayrad. JlekapcTea He pa3pabatbiBanu,
a Haxoawnu. Mo cyTu, 3To ObiN BCETO NMLLB NOUCK BELLECTB, KOTOPbIE BbINMOMHANN
6bl HeobxoaMMble YHKLMM, NOAYAC C Cepbe3HbIMKU NOOOUHBbIMK dddekTa-
MW. HO B BalLe >X& BPemMs MPOM3OLLIO U HECKONbKO MPOPbIBOB B MeAULMHE,
KOTOpble NpeBpaTnan ee B MH(MOPMALMOHHYHO TexHonorunto. KaptuposaHue
reHoma yenoseka 3asepLumnock B 2003 rofy: Tak mbl NOMYYMUIN NMPOTrPaMMHbIN
KOL YenoBeyeckom Xm3Hu (reHeTnueckunin kog). Toraa e cTanu nosBagTsHCS
TEXHOMOIMK M3MeHeHus reHoB: PHK-nHTepdepeHUns Ans BbIKNOUEHWS TeHOB
M HOBble (hOPMbI FEHHOW Tepanumn Ans BHeAPEHWs HOBbIX. CTana BO3MOXHOM
KOMMblOTEPHas pa3paboTka MHHOBALMOHHbIX METOLOB IEUEHMs N KX TeCTU-
poBaHMWe Ha Bce Honee CNOXHbIX Buonornyeckmnx mogenax. OfuH 13 Moux
TE3MCOB MOCTYNMPYET, UTO MPUMEPHO Pa3 B rof MOLLHOCTb MHPOPMALMOHHbIX
TEXHONOTUI yABanBaeTcs 6e3 JONONHUTENbHbIX 3aTpaT. [103TOMY CeroaHs,
B 2023 roay, MHMDOPMaLMOHHbIE TEXHONOTMK, NCMONb3yeMble B MEAMLIMHE,
npumepHo B 30 000 pa3 moLLHee, yem B BaLLe BPEMS».

Uutatenb: «[oxoxe, Bbl 40BENN BUONOTMIO 4O COBEPLIEHCTBAY.
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P>112023: «[la, Mbl paboTaem Hag 3TumM. OfiHAKO NMOHSTHO, UTO [1aXKe ecnu nepe-
nporpammmpoBarts ycTapesLuee 10, KOTOpoe 4OCTanoCh YeNoBeKY B HACEACTBO
TbICAYM NeET Ha3af, BO3MOXHOCTM UenoBeyeckoro Tena OyayT HEM3MEHHO yCTynaTb
BO3MOXHOCTSM, KOTOPbI€ OTKPbIBAtOT HAaHOTEXHOMOM UMY,

Teppun2034: «[leCTBUTENBHO, CEFOAHA Mbl LLATHYAM Aafneko 3a npefesnbl BO3-
MOXHOCTEW, NPeAOCTaBNEHHbIX MEPENPOrPaMMMPOBAHMEM UETOBEUYECKOTO Tefa.
Y Hac ecTb HaHOPOOOTbI — YCTPOMCTBA pa3mMepom C KNETKY KPOBW, MaTpynmpy-
toLLiMe KpoBEHOCHbIE cocyfbl. OHW MOTYT yaansTb M3 apTepuit ONsLWKK, ecnm
MX pasmep He bonblue HEeCKONbKMX MOMeKy. [03ToOMy B HalLK LHU apTepum
90-neTHMX NtoAen Takue Xe YncTble, Kak Aetckue. K Tomy e HaHopobOTbl
HaxOAAT U YHUUTOXAOT BPEJOHOCHbIE BUPYCbl, 6aKTEPUM, MPUOHBI 1 pakoBble
KNeTKM A0 TOro, Kak OHWU CMOTYT MPUUNHNTL BPEAY.

YuTaTenb: «[Toxoxe, 3TOro CTOMUT A0XKOATbCS».

Pa11-n-Teppu: «Tak OHO 1 €CTb. HO OAHOrO OXMAAHUSA HEAOCTaTOUHO, MOCKOSbKY
6onesHu 1 ctapeHne paboTaroT Ha NPOTSKEHNN BCEN HALLEN XU3HM. Hy>XHO
BCTpeTUTb Byayliiee B xopoLlein hopmes.

UumTatenb: «[la mHe Obl MPOCTO AOXMTH [0 3TOTO».

Paii-n-Teppu: «Hala KHura Kak pa3 06 3Tom. Mbl pacckaXkem, UTo HY>XKHO 1enatb,
uTO6bI MPOXUTH JOCTaTOUHO AONTO — paaw OyayLlein BEUHOM Kn3HM!»

CHAYANA NEC, MOTOM [EPEBbA

Panee, B Halllell coBMecTHOH KHUre «DaHTACTHUECKOE MYTEIIeCTBHE», Mbl
MOKa3aJu Jillib HAaOPOCOK KOHUEMIHH <ITPOXKHUTb JOCTATOUHO JI0JITO, YTOObI
MOTOM »KHUTb BeuHo». Ho HeBeposiTHbIe 3asiBJjieHHs1 TPeOYIOT HEBEPOSITHBIX
JIOKA3aTeJIbCTB, U HY>KHO OblJIO MPEJOCTABUTH CEPbe3HbIe MOATBEPIKIEHHS.
[TosTomy «PaHTacTHUecKoe MyTelecTBIE» COMEPKAI0 MHOKECTBO HAYIHO-
TeXHUUECKUX JIAHHBIX B MOJJIEPXKKY HalllUX 3asiBjeHuil. Ta kHUra 6biia
HacblllleHa HAYUHBIMH CBelleHHsiMU U BKJitodaja 2000 uuraTt U3 HaydHOH
U MeJUIIMHCKON JIUTePaTyphl.

B 3Toll KHUre HAlKM HWJleU BOMJOUIAIOTCS B JIETKOBbBITOJHUMYIO MPO-
rpaMmmy. Mbl MoJIpOOHO OMUCHIBAEM MOJHOIEHHYIO CHCTEMY YIIPaXKHEHUH,
yKa3blBaeM TOUYHbIE JI03UPOBKH MHUIEBbLIX 100aBOK, paCCKA3bIBAEM, KOT/a
U IJle J1eJ1aTh aHaJu3 KPOBH, a TaKKe MpejjaraeM MHOTO JAPYTrou MoJie3HOH
UHbOopMall1H.

JoIroXKUTeIbCTBO HeJlb3sl CUUTATh €CTECTBEHHBIM MpolieccoM. B Te naJe-
KHe BpeMeHa, KOTJla Hallli TeHbl TOJbKO (OPMHPOBAJIUChH, YEJOBEUECTBO
He ObIJI0 3aHHTEPECOBAHO, UTOOBI GOJIBILIHHCTBO JIIOJACH J0KUBAJIH JI0 POXKICHHUS
NMOTOMCTBA, MO3TOMY CHJIbl €CTECTBEHHOI0 0TGOPA OTCESJIU TeHbl, KOTOpble
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MorJin Obl MOJAPUTD J0JT0JIeTHe HAalKUM npeakaM. K coxkaneHunto, Mbl yHac-
JIeI0BaJIM FeHeTHYEeCKUI KO/, 00eCneunBaloL1i ONTUMAJ/bHBIM 310POBbEM
ToJibKO TepBble 20 jieT )Kusnu. [IpumepHo ¢ 25 sieT Bce Mbl HAUHHAEM CTPaaTh
OT pa3pyLLUUTeJbHOr0 BO3/IEHCTBHSI [poliecca, U3BECTHOrO KaK cTapeHHe. DTOT
npouece HeycTaHHO paboTaeT, OTHUMAS 3I0POBbE, ¢ OJHON-eIMHCTBEHHOH
11es1blo — OBbICTPO U 6e3 NPOBOJIOYeK NPUBECTH HAC K PaHHel rubesin.

MPOBJIEMA N NJTAH

Mbl pasnesinan KHATY Ha J1B€ OCHOBHbIE YacTH. B nepBoii uacTu onuchiBaeTcs
[Ipo6Gsiema — Bonpockl 0 TOM, MIOYEMY Hallla FeHeTHYeCcKas IporpaMma He 1aeT
BO3MOXKHOCTH PajloBaThCsl AOJTON XKHU3HU U KAKHE OCHOBHbIE OMACHOCTH
Hac noacteperaioT. CeroaHs Hallld TJaBHble «yOUUIIBI» — XPOHHUYECKHE
3a00JieBaHUs: CepAeYHO-COCYIUCTbIE, PaK, HHCYJbT, AHadeT U 60Je3Hb
Anbureiimepa. B nepByio yacTb KHUTH BOLIJIH TJ1aBbl, B KOTOPbIX MOAPOGHO
pacckasbiBaeTcsl 0 KaxKJIOM M3 3TUX «yOHUHL», MPU 3TOM HE YIyCKaeTcs
M3 BUJLy OCHOBHAsl HJesl: Mbl T€HETHYECKH 3alporpaMMHUpPOBaHbl yMepeTh
MoJioibIMU. Hanpumep, ThicsueeTust Ha3ajl 1Jisi MOBbILIEHHST BBI2KHBAEMOCTH
B [1epBOOBITHOM MHUP€ MOSBHJIUCH OTNpe/ieJIeHHbIe MeTab0JIMueCKHe POLLeCChl,
TakHue KakK NMIMKMpOBaHHe, MeTHJMPOBAHHE U BOCMaJieHHe (CM. TJiaBy o).
ToT Mup cuJbHO OTJIMYAJICS OT Halllero: B HeM Obliin cabJyie3yOble TUTPHI,
HO He OblJI0 aBTOMOOUJILHBIX MPOOOK; BCS MUlla Oblla OpraHu4ecKou,
HO He OblJIO XOJIOJAHJIBHUKOB, YTOOb! €€ XpaHUTh. B oTCcyTCTBHE aHTHCENTHKOB
M aHTHOHOTHUKOB BocnaJieHue Oblio HeOOXOAUMO JJisl 3aXKUBJIEHUS paH
1 60pbObl ¢ HH(MEKUUAMHU, OJJHAKO CErojiHsl BOCNAJJUTeJbHblEe MPOLLECChI
6odJibliie yeyry6Jsior npobaemy, yem petaior. OnHON U3 HAILIUX TeM OylIeT
peuleHue, oMoratlulee NoAAep:KUBaTh ONTHMAaJbHYI0 paboTy MeTaboJH-
YyeCKMX MPOLECCOB B TeYeHHe BCeH XKHU3HHU.

[Tocsie onncanus [IpoGJeMbl Mbl epeiieM KO BTOPOH YaCTH KHUTH, pac-
ckasbiBatolleil o [1nane — Haulell mporpamme o npeojoJieHHI0 orpaHuYeHui,
KOTOpble Heu36exKHbl H3-3a yCTapeBIIero reHeTUYeCKoro Koja. [nasHas uiaes
KHUTH B TOM, YTO MOJIHOTbI 3HAHUH W MOLLHOCTH TEXHOJIOT Ui 1TOKA HEJI0CTATOY-
HO, YTOOBI NO3BOJIUTL HAM TTPEOLOJETh 3TH OFPAHHYEHHS, HO BECbMa BEPOSITHO,
YTO TaKHe TEXHOJIOTHHU U 3HAHUS MOSIBATCS B HejlasieKoM OyjylieM. A 3HauuT,
Haula LeJb — MPOXKUTb JOBOJBLHO J0JT0 (M JOBOJIBHO J0JII0 0CTaBaThCA
310POBbIMH), YTOObI UMETb BO3MOXKHOCTb BOCIOJb30BATLCS JOCTHHKEHUSIMU
610- U HAHOTEXHOJIOTHI BO BCel ux noJjHote. M, Kak Mbl MOMHUM, pa3BUTHE
3TUX oOJlacTell yxKe HavaJoch, a B OJMKallIMe 1eCATHJIETHS €ro CKOPOCTh
OyJeT HapacTaTh.
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26  TRANSCEND

B ocHoBe natiero [lnana jiexkat 1Ba OCHOBHBIX TIPUHILMTA: TPODUIAKTHKA
U paHHAS AMarHocTtuka sadosneBanus. KitoueBbie nyHkThl [lnana:

— PasroBop ¢ Jieyauium Bpayom

— Peugnakcauus (ynpaJjieHue cTpeccom)
— Ouenka cocTosiHUsl opranu3ma

— Tluranue

— [luueBble no6aBKM

— YMeHblleHHe KaJOPUHHOCTH pallHoHa
— ®usuueckas Harpyska

— HoBble TexHoJsIOr MU

— JleTokcukaius (ounlieHne OpraHu3ma).

Yr10o0bI Bbl JIEMKO 3aMIOMHHUJIM COCTAB 3TOH MOJHOLEHHON 03/10POBUTEJILHO-
npoduIaKTHIeCKOil TporpaMmbl, Mbl puaymann abopesuatypy TRANSCEND
(«ITpeononenne»)*.

KatoueBble nyukthol [lnana — 3To neBsiTh 11aroB Hallleld NporpamMmmbl
«[Tpeonosenne», KOTOPYIO Bbl CMOXKETE MCIOJb30BATh, YTOOBI 10CTHUb
ONMTUMAJLHOTO 3/10POBbsl U Jl0JITOJNeTHSI. B aHT/IMHCKOM cJloBape cJioBO
transcend umeer cienytolee onpeaeseHre; KIPeBOCXOANUTh, HJH BbIXOAUTh
3a paMKH 02KMJIAeMOT0 HJM HOPMaJbHOr0». [IpoXKHTh 10CTaTOUHO J0JTYIO
JKU3Hb /151 TOTO, YTOObI MOTOM KMTb BEYHO, — 3TO JIH He MPEBOCXOJACTBO
¥ BBIXOJL 32 MpeJieJIbl FeHeTHUECKOro Hac/e1s?

Wrak, Mbl npuraaiiaeM Bac B yAHBUTEJIbHOE MyTellecTBUe, YTOObI y3HATh,
KaK BbIHTH 32 IPaHHULLbl, yCTAHOBJIEHHbIE UeJ0BeuecKol npuponoil. Ocrapasich
Ha MepeloBOH CTPEMUTEBHO Pa3BUBAIOLLErOCsS HAYUHOrO 3HAHHUS, BbI Jei-
CTBUTEJILHO CMOXKETEe IPOXKHUTb JOCTATOUHO JI0JIT0, sl TOr0 YTOObI KHTb
BeuHo». JlaBaliTe OTNPAaBUMCS B MyTh.

*B ac6pesuarype TRANSCEND wucrosb3oBanbl nepsbie OyKBbI I€BSITH LATOB MJIaHa HA aHMJIHICKOM
ssbike: Talking with your doctor, Relaxation (stress management), Assessment, Nutrition, Supplements,
Calorie reduction, Exercise, New technologies, Detoxification.
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YACTD 1
ITPOBJIEMA
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[JTIABA 1

MO3I' U COH

Bcio cso1o aicu3ro s cmapancs 6oimo 300p08siM, A ewje MHe X0Mmeaocs nobosbLLe
YaHamo npo mo, KaxK aamediumo cmapenue. Bawa npoepanma deticmau-
meavHo pabomaem, NOCKOAbKY MHe NOCMOAHHO eosopam: «llompscaroue
soleasduus! Ymo mot deaaeuts, umobol soleasioems mak moa000?» 5 mouro
3HAI0, MO, N0 MHEHUIO OKPYHCAIOUILX, BbLeASIHCY SHAUUMEAbHO MOLONME CBO-
eeo hakmuueckoeo 8ospacma.

CaHau (55 neT), Hawswmnn, TeHHeccn

[lepBasi yactb HacTosLEl KHUTH TTOCBsiLeHa [IpoGeme — a KIMEHHO TOMY, UTO
Mbl FEHETUYECKH 3allpOrpaMMUPOBAHbI CTAPEThb. MbI 0OTHOCHTEJILHO HeJ10JII'0
MO2KEM HacCJ/1axK1aTbCsl XOPOLIKUM 310POBbLEM, a 6(’)JIbLHYIO HacCTb 2KU3HH BbIHY K-
JIEHbI CTIPABJIATHCS C MOCJAEACTBUAMU cTapeHust. [JlaBHAs 1 e AMHCTBEHHAS LieJb
CTapeHus — paspyllieHHe Hallero 3/10pOoBbsl U B UTOre cMepTh. [Ipexke yem
HA4YUHATDb O6Cy>KIIeHI/Ie pas3JMYHbIX ITPOLECCOB, CBA3AHHBIX C 3TOH HpO6JIeMOIU/I,
BAyKHO YSICHUTB, UTO CTAHOBUTbLCS cTaplie (M Myjpee!) He TO Ke caMoe, 4To
cTapeTb. Bece Mbl HEM3MEHHO B3pocJeeM, HO He 00513aTe/IbHO OJIHOBPEMEHHO
C 9TUM CTapeeM, Be/lb M0 OMPEeIEJEHUIO CTapEHHE MOKHO CUUTATh MPOLLECCOM
paspylieHus.

CeI‘O[LHﬂ Bbl CTaJiu CTapuie, HO nocTapeJin Jau? Ecsii BBINTHIN HECKOJIBKO
yallieK 3eJIeHOr0 Yasi, CheJd MATh NOPLUH (GPYKTOB U OBOLLEH, XOTs Obl MoJ14aca
3dHUMaAJIMCh CITIOPTOM B CBOEH LLeJ]eBOﬁ 30He MyJbca, MPUHAJIHU ONITUMAJIbHbIE
JJId CBOETO BO3pacTa U COCTOsIHUSA 310POBbsl IMMHULLEBbLIC 11063131@1, [PpHUATHO
NpoBeJid BpeMs ¢ OJU3KUMH JIPY3bsIMU U JIIOOUMbBIM 4€JJOBEKOM, BBIITHJIH
60KaJ KpacHOro BHHA, y Bac Obljia poMaHTHUecKas (4 pudndeckas!) 61130CTh
C CyNpyrom HJM MapTHEPOM, M Bbl XOPOLIO CMaJii BOCEMb YACOB MOAPSIJIL,
BE€POSITHO, €CJIN U COCTAPUJIHNCL, TO OYEHb HE3HAYUTEJIbHO. A ecuiu Bbl Bech
JE€Hb MpOoCUACJHN Ha JUBaHe, ¢JIh MOHYUKH Ha 3aBTpak, MNpOoMyCTHJ/H O6eIL,
BBIMTUJIW CJULIKOM MHOTO KO(be, KypUJIH CUrapeThl U CIIOPHIIHU C APY3bsIMH,
KoJlleraMu Uiy OJIM3KHUMHU, TO, CKOpee BCero, CUJAbHO noctapesu. MoxHo
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MABA 1. MO3I M COH 29

BHITISIIETL cTapbiM B 30 sieT 1 MoJsiofio B 60 — Bcsl pasHulla B TOM, Kako#
00pa3 »KHU3HU Mbl BIOMpPaeM JieHb 3a JIHEM M 4ac 34 YACOM.

Haue crapenne o6yc/ioBieHO MHOXKECTBOM TipolieccoB. HekoTopble 13 HUX
OTJIMUAIOTCS TPOCTOTOH, HAPUMEDP HUCTOLIEHHWE 3aMacoB GocdaTHAUIXOU-
Ha — JKM3HEHHO BaXKHOT'O BelleCTBA B MeMOpaHax HalIUX KJEeTOK. (DTOT
NPOLECC MOXKHO MOBEPHYTH BCISITh, TPUHUMAas CllellHaJbHble T0OaBKH, O YeEM
Mbl pacckarkem Huxke.) HekoTopbie Mpoliecchbl JOBOJILHO CJA0XKHbIE, HATPUMED
nojiiepKaHue 310pOBbsi CAMOT0 BaXKHOT'0 OpraHa Tejia — Mmoara. B sToii rase
Mbl 0OCYJIHM €ro onTHMaJbHOE 3/I0POBbE, a TAKXKE COH, TIOCKOJbKY OH XKU3-
HeHHO HeoOXouM. [ToToM MbI 3atiMeMest cepjilleM, CHCTEMOMH THIlleBapEHHsI,
a TaK:Ke IMOJIOBbIMM OpraHaMu M TOPMOHAMH. 3aBepUIUT onucaHue paboThl
yeJIOBeUeCcKoro TeJsia o6cyKaeHne pa3HooO6pa3Hbix MeTaboJMUeCKUX Mpoliec-
COB, BKJI0Yasi BocraJjeHue, METUIHPOBAaHUe U TIHKUpoBaHue. M, HakoHell,
Mbl TOTOBOPHUM O F€HOMHKe. DTa HOBasi 00J1aCTb HAYKH PACKPbIBAET CEKPETHI
reHOB, KOHTPOJUPYIOUIHUX H PETYJHUPYIOUIUX HALY PU3HOJOTHIO.

MbI MbICITUM, CNTEQOBATEJ/IBHO — CYLLIECTBYEM

Bec mosra cocrasssier Bcero 2% oT 061Iero Beca, 0JHaKo OH 10JyYaeT
20% Bceli KpoBH, MepekadanHoil cepaueM, 1 norpedaser 20% kucaopoaa
W TJIIOKO3bI, TIOCTYNAIOWKMX B opranusm. [Tomumo storo 50% reneTndeckoi
MH(pOPMaLUK TPUXOAUTCS Ha MO3T. MIHBIMHU cJlI0OBaMH, MMOJIOBUHA BallIUX F€HOB
OIUCBIBAET CTPOEHHE MO3ra, B TO BpeMsl Kak BTOpasi MoJIOBHHA ONpe/e/isieT
cTpoenue octanbHbix 98 % opranos u TKaHe# Bauero Tesia. Bosiee Toro, Moar,
KaK JUpH2Kep, YIIpaBJseT KaxKAbIM yIapoM Balllero cepiia, Kazk/blM B3MaXxoM
pecHHUlL, BbIpaOOTKOH rOPMOHOB, He TOBOPs O JIPYrUX, HGoJiee Co3HATEJbHbIX
JIeHCTBUSIX. Y2Ke JI0JIr0e BPEMS OH paccMaTpUBaeTCsl KaK BMECTHJIMLLE CO3HA-
HUsl, BALLIEro «s1», I09TOMY HMEET CMbICJ Pa300paThCsl, YTO MOXKHO ClIeJaTh,
4yTOOBI Balll MO3T Bceraa 6bla 310poB U cuacTauB! OKa3biBaeTcs, B 3TOM
HamnpaBJIeHHH peaJibHO c/leslaTh MHOroe. PaccMatpuBaemble B 3TOM IjiaBe
MOJIOXKEHHS OKAKYT, KAK CEPbe3HO 3aMe/VINTh CTapeHHe Mo3ra U u3bexKartb
3a4acTylo KatacTpopuyecKuX MOCAeICTBIUH MO3TOBON TUCHYHKIIUH.
[ToxkaJsyil, pagym cuuTaeTCsl caMbIM BaXKHbIM B MUpPE SIBJIEHHEM — MMEHHO
OH JIaeT BO3MOXKHOCTb 0CO3HABATh U U3MEHSITh OKPY2KalolLyto cpeny. JIyuuiui
npUMep eIMHUILbl pagyma — caMm dejioBeyeckuil moar. M ero crpoenue
He TallHa. HecMoTpsi HA TO UTO KUBOU MO3T CKPBIT B UepernHoi KopoOke, Bcé
0oJiee TOYHBIE TEXHOJIOTMU CKAHUPOBAHUS MO3BOJSAIOT 3aTJIAHYTh BHYTPb
Hero. DTo NpekpacHast HIIOCTPALIUS K 3aKOHY YCKOPEHH sl OT/IauH BJIOKEHHUH,
KoTopblil cchopmyupoBad Pait. [IpocTpancTBenHoe pagpeliieHue yCTpOHCTB
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30 YACTb I. MPOBEMA

/151 CKAHMPOBAHMS MO3ra yJBaMBaETCs KazK/Ibli Mojl — TakK »Ke, KakK i 06beM
€XKEeTOJIHO MoJlyuaeMoil MH(OPMaLUK O MO3Te.

CerojiHsi Mbl 3HaeM, 4TO uesioBeuecKUit Mo3r coctTouT u3 100 munnnapnos
HEHPOHOB U TPUJIJIMOHA BCIIOMOTATE/IbHBIX [IMaJbHbIX KJaeToK. Panblue cuura-
JIOCh, UTO IVIMAJIbHbIE KJIETKH 00€CTeUnBaIOT TOJMBKO PU3UUECKYIO MOIIEPIKKY
HelpOHOB, OJIHAKO IMOCJ/IeJIHHE UCCJIeI0OBAHUS 1T0Ka3aJ/d HX BaXKHYIO POJib
B BO3JIEHCTBMM HA CHHATICHI, HJIM KOHTAKThl MeXK 1y Hellponamu. Hatr mo3r Ha-
cuutheiBaet 0koJ10 100 TpUIIMOHOB MOOOHBIX KOHTAKTOB, H 110 GOJIbIIEH YaCTH
MMEHHO OHH JIeJIaloT HAC pa3yMHbIMU. BOT Takasi cjiokHasi ITyka — MOS3T.

O6bem uHpopMalLMKM O MO3re YBEJUUUBAETCS B T€OMETPUUECKOH Mpo-
rpeccuu, HO CrOoCOOHBI JIM Mbl pa3o0paThesi B TAKOM KOJIHUECTBE JIaHHBIX?
Ha nporsakenuu Thicsiyesietut co Bpemer [lnarona yesoBeyecTBo Myyaer
BOTPOC: JOCTATOYHO JIH Mbl Pa3yMHbl, YTOObI MO3HATL CBOH COOCTBEHHBIN
pasym. [Iporpammuct Jlyrnac Xoduitaarep nucad, 4to, <MOKeT ObITh, JIUIIb
10 BOJIe CJlyyast 4eJJOBEUeCKUH MO3T CJAUIIKOM ¢J1ab, 4TOObI MOHUMATh CAMOTO0
ceOs1». DTH cJioBa ObIJIK HanucaHbl B 1979 rouy, U Mbl JIOKaxeM, 4TO JIeJI0
o6cTouT He Tak. [lo mepe c6opa noctatouHol HHPOPMALLMK O KOHKPETHOM
yuacTKe M0O3Ta y Hac MosIBJSETCS BO3MOKHOCTb MOCTPOUTD €0 TOYHYIO MaTe-
MaTHYeCKYI0 MOJIe/Ib K MMHTHPOBATh Ha KOMIbIOTepe ero padoty. Hanpuwmep,
nporpaMMucT J10ia YOTTC 1 ero KoJlJieru co3iajiu KOMIbIOTEPHYIO MOJIE/Ib,
MMHUTHPYIOLLYIO PAGOTY TI0XKHHbI YIaCTKOB CJYXOBOH KOPbl MO3ra. DTH y4aCcTKHU
OTBEYAIOT 32 00pabOTKY 3BYKOB, KOTOPbIE Mbl CJIbILLIMM. Bocrpusitne Mojesbio
YoTTCa CJ0KHBIX TICUXO0AKYCTHYECKHX TECTOB 0KA3aJ0Ch OU€Hb CXOXKHUM
C BOCTIPUSITHEM TEX »Ke TECTOB UeJI0BeuecKon ayaurtopuer. B Maccauycerckom
TEXHOJIOTHYECKOM HHCTUTYTe paboTaeT noxoxas moaesb. OHa HMUTHpYET
3pUTEJbHYIO KOPY MO3ra, 00pabaThiBalolLyi0 COOTBETCTRYIOLLYIO MH(POPMALIHIO.

B Texacckom ynupepcutere (OcTHH) paGoTaeT MoJe/ib MO3KeuKa. DTOT
BaKHbIH yUaCTOK MO3ra COJIep:KHUT OoJiee MoJOBHHbI BCeX HEHPOHOB M OTBeYaeT
3a (hopMHpOBaAHKME HABBIKOB, HATIPUMEP CMIOCOOHOCTH MOUMATh MY Ha JIETY.
Hac Bcerna yausJsisio, Kak, Hanpumep, AeCATHICTHSS 1eBOYKA CrIpaBJisieTcs
C TaKOH 3a1a4ell: BCero 3a HECKOJIbKO CEKYHJL € Hy?KHO PELIUTb B yMe II0XKHUHY
nuddepeHiianbHbIX ypaBHEHUH, HO I€TH B TOM BO3pacTe ellle He 3HAKOMbl
C MaTeMaTHYeCKUM aHaJ/Ju30M. Terepb Mbl MOHUMaeM, KakK 3TO MoJydyaeTcs.
Ee M03:KeuoK 1eCTBUTEbHO PelllaeT 3TH ypaBHEHUS METOA0M Oa3UCHbBIX
¢dyHkumi. KoneuHo ke, 370 npoucxoauT HeocosHanHo. UM s BbimosiHeHUs
ornpeJe/ieHHbIX 3a/1a4 BCE PAaBHO MPUXOIUTCS TPEHUPOBATh MO3KEYOK — BOT
nouemy B Jilo6OM JieJie BaxKHa NnpakTuka. M cHoBa 1Mo JaHHBIM pasJiMuHbIX
TeCTOB paboTa KOMITLIOTEPHOH MOJIEJIH MO3KeuKa 0KasaJiach CXoxel ¢ paboToi
HACTOSILIEro MO3Keuka, (POPMHUPYIOLLEr0 HABBIKK. DTOT PUMEP HJLTIOCTPUPYET
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[MABA 1. MO3I M COH 31

MONyJsipHOe MHEHHE, UTO, XOTSl Halll MO3T U CIOCOOEH Ha HEKOTOpble YIHBH-
TeJIbHblE JIOCTHXKEHHS], Mbl ¢J1a00 MOHUMAeM, KaK eMy 3TO y/laeTcsl.

B nacrosiiiee Bpemst IBM Beniet MHoroo6eraionyio paboTy 1o co3aHuIo
MOJIeJIH KOpbI ToJIoBHOTO Mo3ra. [loxasyii, 3To camast BaxKHasi 4acTb MO3ra,
OHa ’Ke OTBeyaeT 3a abCcTpakTHoe MblleHHe. [Toka nucanack Hacrosias
KHHUTa, 5Ta MOJeJb YCIELIHO NPOolLLJia NepBYI0 CEPUIO UCITBITAHUI.

[TockoJsibKy TeMIbl pa3BUTHsI 06PATHOIO MPOEKTHPOBAHUS YCKOPSIOTCH,
MOHMMAaHHe MeXaHU3MOB PabOThl MO3ra MOMOXKET HaM ellle I1yO:Ke MPOHUKHYTh
B TalHbl YesI0BeUeCKOH NMpupojibl. FIMEHHO 3Ty Liesb pecseyoT HCKYCCTBO
1 Hayka yxke 6oJsiee 5000 sieT, co BpeMeH MepBbIX KAMEHHbIX CKpHKaJei.
Bousiee Toro, pesysbraThl 3TOr0 BEJHKONO KOHCTPYKTOPCKOIO MPOeKTa, Hajl
KOTOpbIM cerojitsi Tpyasitest 6osiee 50 000 yueHbIX 1 HHKeHepOB, oGecrieyat
Hac METOIAMH CO3J/laHUsl HaMHOTO 6oJiee «padyMHoro» KommnsioTeproro [10.
Yro KacaeTcst BONPOCOB, 3aTPOHYTHIX B KHUTe, TO 9TOT MPOEKT pa3padoTaer
BbICOKO3(h(EKTUBHBIE METOJIbI 151 KOPPEKIIMK HApylLlIeHUil B paboTe Mo3ra.

A cKOppeKTHPOBATh HYKHO JIEHCTBUTEIbHO MHOTO€e. Kak Mbl y2ke oT™Mevasu,
9BOJIIOLUS JlaJla IOCTATOYHO BPEMEHH /15 B3POCJIEHHST U POBHO CTOJIBKO JIeT
B3POCJIOH XKHU3HHU, CKOJBKO HEOOXOAMMO, YTOOBI HALIIM IETH BLIPOCJIU U CTaJH
caMocTosiTesIbHbIMU. Takum 00pa3oM, ecTeCTBEHHbIH 0TOOP OTCes T TaKyo
BaxKHYI0 0COOEHHOCTb, KaK COXpaHeHHe 3/I0POBbsl MO3Ta JIojlel, KOTOPbIM
nagnexo 3a 20. C Bo3pacToM 3710pOBbe HAIIET0 MO3Ta yBSAAET, CTPEMHUTETLHO
WJIM nocTerneHHo. Mbl HauMHaeM cTpajaTh OT Pa3pyLUUTEJbHbIX BPEIHbIX
NPUBbIYEK, IENIPECCHH, TPEBOKHbBIX PACCTPOUCTB U MHOTUX IPYTUX HAPYLUEHUH,
He TOBOPS y2Ke 0 BOZMOKHbBIX KATACTPOPHUUECKUX MOCJEACTBUIX OLTUOOUHBIX
CY2KJICHUH.

Mbl — TBOPLIbI CBOET'O MO3TA

Bo3M0KHO, O1HUM H3 BaKHEHIINX OTKPbITHH B 00JIaCTH 310POBbSl MO3Ta,
CBfI3aHHBIM C HEJJABHUMHU JIOCTHKEHUSIMH HHPOPMAILMOHHBIX TEXHOJIOTHH,
MOZKET 0KasaTbes ero HefiporyacTuuHocTh. C cepennnbl XIX Beka cuuTtasoch,
YTO y4aCTKH MO3Ta »KECTKO 3aMporpaMMHUPOBaHbl HA pellleHHe KOHKPETHbIX
3ajlay, a HepBHbIe KJETKH He BoccTaHaBauBatoTes. B 1857 rony dpanitysckuii
neilpoxupypr ITosib Bpoka cBsizas onpesesieHHble KOTHUTHBHbBIE pACCTPONHCTBA
C MOBPEXKJAEHUSIMH KOHKPETHBIX YYaCTKOB MO3ra B pe3yJ/ibTaTe HeCYaCTHOro
cJyuasi uJu ornepauuu. bosee ctoseTus cunTanoch, uTo, B OTJIHUHE OT APYTHX
yacTel TeJia, CnocoOHbIX K pereHepaldi, MO3r He MOXKET BOCCTaHABJINBATh
yTpaueHHble UJIH MOBPEKAEHHbIe HEHPOHbI M CBSA3H, a YeJIOBEK HelpepbIBHO
1 6e3BO3BPATHO TepsieT MO3roBO€e BELIECTBO.

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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JlanHble HOBeHIIMX HCCJIe0OBAHUE B 06J1aCTH KAPTHPOBAHHUS MO3ra 1o-
KasaJu, 4TO MO3T ueJioBeKa obJajgaeT MaacTHIHOCTLIO, H 3TO JeJaeT ero,
BO3MOXKHO, CAMbBIM JIMHAMUUHbBIM W CAMOOPraHU3YIOLUMCS OPraHOM YeJio-
Beveckoro teJsia. HecMoTpsi Ha TO 4TO pa3/iMuHbIM y4acTKaM MO3ra npucylia
orpeJieJieHHasi CTeneHb CrelHann3allii HaBblKOB, MO3T KEPTBbl MHCYJIbTA
3a4acTylo crnocoOeH rnepeHecTy 0OpabOTKY HABLIKOB M3 MOBPEXKJIEHHOTO yuacT-
Ka B HeMoBpeKIeHHbIH. BoJjiee Toro, nocsenHue 10CTUKEHUS B CKAHUPOBAHUU
MO3BOJISIIOT YBUIETh, KaK (OPMUPYIOTCS HOBble HEHPOHHbBIE CBSI3H, U Jlaxe
NPOCJIEUTh POXK/IEHHE HOBBbIX HEHPOHOB M3 CTBOJIOBBIX KJETOK B pe3yJsibTare
MBICJIUTEJBHOTO Mpoliecca.

B xone onHoro skcnepumenTa B KanudopHuiickom yHUBepcHTeTe 06€3bsIH
YUHJIU BHITIOJIHAThL OTNPeJleJIeHHYI0 3aj1a4y ¢ MOMOIIbLIO OJIHOTO MaJiblia.
CpaBHeHHEe CHHUMKOB MO3ra 00€3bsiH JI0 U MocJe IKCIepUMeHTa MoKaszaJo
CylLIeCTBEHHOE yBeJIHUeHHMe UKucaa HEHPOHHbBIX CBsi3el, 00yCcJ/J0BJeHHOE
TPEHUPOBKOUN 3TOr0 NaJjbla. YUaCTHUKU SKCIEPUMEHTA M0 0OYUEHUIO UTPe
Ha CKPHUIIKE MPOJAEMOHCTPUPOBAJIHU CYLIECTBEHHBIH TPUPOCT HEHPOHHBIX CBSI-
3ell KaK pe3yJibTaT TOro, YTo NaJiblibl JJEBOH PYKH YIPaBJIsiJid BbICOTOH 3ByKa.
B Pyrrepckom n CrandopickoM yHHBEPCUTETAX MPOBOJIHJICS SKCITEPUMEHT
M0 CKaHUPOBAHUIO MO3Ta CTYJEHTOB C JIUCJEKCHEH (MMEIOUIHX TPYAHOCTH
¢ uyrenuem). McnbiTyemble yuniuch paziuuath GJU3KHE MO 3ByUaHHUIO CO-
rjaacHble, Takue Kak «m» 1 «6». [To okonuanuu skcnepuMeHTa CKaHUHpoBaHue
YCTAHOBHUJIO 3HAUUTEJbHBIH POCT H yBeJIMUeHHe aKTHBHOCTH y4acTKa Mo3ra
UCIBITYEMbIX, OTBEUAIOIILETO 3a BO3MOXKHOCTb pa3JjnyaTh 3T 3ByKH. [losa
Tanunadn, onna u3 cosnareJseil cucTeMbl 0OydeHUs, TPOKOMMEHTHpOBAJA
3Ty uHpopMaluio Tak: «Bbl co3jlaeTe cBOi MO3T U3 TOTO, UTO MOJYUYAETE.

[Tocnennue uccaenoBaHus ¢ UCMOJb30BAHUEM CKAHUPOBAHUS MO3Ta
MO3BOJISIIOT B pexKHMe peaJsibHOro BpeMeHU HabJI01aTh, KaK OT/leJbHble
MeXKHeHpPOHHbIE CBSI3U CO3/1AI0T HOBble CHHATIChI (MeCTa KOHTAKTOB MEXJy
HeiipoHamu). Takum 06pa3oM, Mbl MO’KEM YBUIETb, KAK MO3T CO3/1aeT Halllu
MbICJIH, @ MBICJIM, B CBOIO Ouepejib, POPMHUPYIOT MO3T.

Ha npoTsixkeHuu cToJieTHH 3HAUeHHe 3HAMEHUTOro U3pedeHus Jlekapra
«$1 MbICJIIO — cJleloBaTe bHO, 51 CYLIECTBYIO» BbI3bIBaJoO crniopbl. Ho onu-
CaHHbIe BbIllle OTKPBITHS MPeJaralnT HoBoe 00 bsiCHEHHE: s IEHCTBUTENBHO
C03/1a10 CBOK pa3yM M3 COOCTBEHHbIX MbICJIEH.

[naBHbIN yPOK, KOTOPbIH HECYT HAM 3TH OTKPBITHS, TAKOB: MO3T HUUEM
He OTJIMYAeTCs OT MbILLILL OH JIOJIZKEH paboTaTh, YTOObI 2KUTh. BceM H3BecCTHO,
YTO MPOUCXOJUT C MbILIILAMH, KOTJIa YeJJOBEK PUKOBAH K [TOCTEJIH HJIK BeJleT
cuasiuni oo6pas »xku3niu. To »ke camoe NMPOUCXOAUT U ¢ MO3roM. bes pelienust Tpe-
OYIOIMX YMCTBEHHBIX YCHJIHH 3aj1a4 MO3T MepecTaeT CO3/laBaTh HOBbIE CBSI3H,
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Tepsisi OPraHu30BaHHOCTb M B KOHEUHOM cueTe paboTocrnocobHoCTb. Kak s
TeJ1a, TaK U 15 MO3ra ClIpaBe/IInBa 1 oOpaTHast 3aBUCUMOCTb. Ecin nocJie -
TeJILHOTO MepepbiBa HauaTh PEryJIsipHO 3aHUMAThCS JleueOHOH PU3KYJILTYPOH
(JIPK) 1 BBIMONHATH PU3HUECKHe YITpaXKHEHMST, 32 HECKOJILKO MECSI1IEB MOKHO
BOCCTAHOBHUTb Maccy W TOHYC Mbilill. To »Ke camoe TPOUCXOAUT U C MO3TOM.

24 YACA CNYCTA

®opmuposaHue
HOBOrO CUHarca

CTabunbHbIN
NeHAPUTHBIN
LIMMUK

CTabunbHbIit
NEeHAPUTHBIN
LWMNMK

MepexopHbliii
eHAPUTHBIV
LWINMUK
CnabocTabunbHblit
[EeHAPUTHBIN
LUMNUK

CnaboctabunbHbii
DEeHPUTHbI
UMUK

CTabunbHbIi
NEeHAPUTHBIN
LMWK

CHUMKM HeMpOHHbIX AEHOPUTOB in vivo: o6pa3OBaHme AEHOPUTHOIO WKNmMkKa 1 CMHanca

MHorue ucc/ie/10BaHUs1 IeMOHCTPUPYIOT, UTO JIFOJH, BCIO 2KM3Hb 3aHUMAI0-
LLLHeCsl yMCTBEHHbBIM TPYIOM, COXPaHSIIOT }KMBOH yM. B Xo/ie KaHacKOro JIOHT -
TIOIMHAJBHOTO™ UCCIe0BAHHUS 101 Ha3BaHHeM «BUKTOpHSI» BbISICHHIIOCH, UTO

* . . . . .
JlonrurionuHasbHoe HecaenoBanue (axea. longitudinal study, longitudinal design) — nponomkurensHoe
OHTOFEHETHUECKOe HCCIEN0BAHHE OIHUX M TeX YKe HHIHBHIYYMOB.
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JKHBOCTb YMa COXPAHSIIOT T€ MOXKHJIbIE JIIOIH, KOTOPbIE PEryJIsipHO 3aHUMALOTCsl
YMCTBEHHOMH JIeIT€/IbHOCTbIO, BKJIIOUAsl TaKUe MMOBCeJHEBHbIEe 3aHSTHS, KaK
yTeHue KHUr. M HanpoTHB, JIIO/IM MPEKJOHHOTO BO3pacTa, HUUeM MoJ0OHbIM
He 3aHUMalolUecs], CTPaJaloT cepbe3HbIMM KOTHUTHBHBIMU HApyLIEHUSIMH.

MH02KeCTBO MbILIL HALIETO TeJa J0/KHO ObITh B ToHYce. [Togo6Ho 3TOMY,
MHO2KECTBO YYaCTKOB MO3ra Hy:KJaeTcsl B TpeHHpoBKe. UToObl COXpaHUTb
3/I0POBbE MO3KeUuKa — ydacTKa MO3ra, OTBeYalollero 3a nNponu3BoJibHOE
JBHXKEHHUE, — He0OXOAMMO 3aHUMaThCs (PU3ndecKol paboTol, B 4aCTHOCTH
pasBUTHEM HABbIKOB, KaK B CIlOpTe.

[IpencraBsieHre o TOM, UTO JieBOe MOJyLIApHe MO3ra BbINOJHSIET OJHH
BUJIbl JI€ITELHOCTH, a NIpaBoe — JIpyrue, BEPHO JiUlIb oTdacTh. HenaBHo
OTKPbITble HEHPOHBI HOBOT'O THMA — BepeTeHOOOpa3Hble KJETKH —
nepemMelaloTcst U3 OJIHOH MOJIOBUHBI MO3Ta B JIPYTYIO U, 0-BUAHMOMY, aKTUBHO
3a/lelicTBOBAaHbl B (DOPMHUPOBAHUH BbICILIUX SMOLMH y yesoBeKa. B o1HOM
13 9KCTMIEPUMEHTOB UCMOJb30BAHUE HOBEHLINX CKAHEPOB MO3Ta, MO3BOJISIIOLLIUX
BU3YaJIn3UPOBATh OT/EJIbHbIE HEHPOHBI, MO3BOJIUJIO YBUETh «BKJIOUEHHE»
(yBesinueHHe aKTMBHOCTH) BepeTeHO06Ppa3HbIX KJI€TOK B MO3I'€ HCIIBITYEMbIX,
KOTOpble cMOTpeu Ha oTorpaduio JOOUMOTO YeJ0BEeKa HJIH CJylIaJju
nJjay cgoero peberka. BeperenooOpasHblie KJETKH MOTYT ObITh 0COOEHHO
JUIMHHBIMH, PaclpoCTpaHsisich M0 BCEH AJIMHE MO3Ta, U TECHO B3aUMOJIEHCTBYIOT
C IPYTUMH HEHpOHAMH. 3auacTylo oJlHa BepeTeHooOpa3Has KjaeTka UMeeT
COTHHM ThICSIY CBsA3eH ¢ ApyrMMH. B oTiiMuMe OT BbICOKOOPraHM30BaHHbIX
KJIETOK KOPbI TOJIOBHOTO MO3ra, OTBeualollell 3a pallioHaJbHOe MbILIJIEHHE,
BepeTeHo0Opa3Hble KJIETKH JIEMOHCTPUPYIOT HEMPEACKA3YEeMYIO U JIOBOJIbHO
9K30THYECKYI0 (hOPMY, a TaKKe CTPYKTYpYy CBsI3El.

Beperenoo6pasHble KJETKH CBsSI3aHbl PAKTHUECKH € Kax/IblM y4aCTKOM
MO3ra: TakuM 06pa3oM OHH MOJIy4atoT MHpOpMaI|io 060 BCeM, YTO TPOUCXOIUT
B OCTaJIbHbIX €ro cTpyKTypax. McesaenoBanusi, o KOTOpbIX Mbl YIOMSIHYJIH,
MOKa3aJid, 4YTO 3TH KJETKH He NMPUHUMAIOT yUacTHsl B pellleHHH JIOrMUECKUX
3aj1a4, HMEHHO M03TOMY Mbl HE MOXKEM Pa3yMHO KOHTPOJIMPOBATH CBOU 3MO-
LIMOHAJIbHbIE peaKIHH.

[Tomumo Toro 4To BepeTeHo0Opa3Hble KJAETKH UMEIOT CJI0XKHYIO CTPYKTYPY,
MX He TaK YK MHoro. M3 10 MuJ/iMapioB HeHPOHOB UeJIOBEYECKOro MO3ra JiMlib
okoJ10 80 000 — BepeTeHooOpasHbie KJAETKU. Beero jiniiib y HECKOJILKO BUJIOB
YKUBOTHBIX UMEIOTCSI TaKHe KJAeTKH. Y ropuai ux nopsiika 16 000, y 6oH060
(kapJMKOBbIX IMMNaH3e) — okoJio 2100, y mmumnanze — npumepro 1800.
HenaBHo BbISICHUJIOCH, UTO Y KUTOB 00Jiblile BEpETeHO0OPA3HbIX KJIETOK, YEM
y Jtofel. MHTepecHo, YTO y HOBOPOXK/EHHBIX TaKHe KJIETKH OTCYTCTBYIOT:
riepBble MOSIBJISIIOTCS Y UeJIOBEKa B BO3PACTE YEThIPEX MeCsI1IEeB H OKOHUATEJIbHO
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(hopMHPYIOTCS K TPEM I'0jlaM, UTO TOYHO OTparKaeT npouecc GopMUpoBaHUs
y JleTell MJIa/ILIero BO3pacTa BhICILIMX IMOLHMH U CTIOCOOHOCTH OPUEHTHPOBATHCS
B BOIpPOCaxX MOPaJIH.

/— MPAMASA MPOEKLINA MO3TA ﬁ
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[Tpumepro 45 000 BepeTeHooOpa3HbIX KJAETOK pacroJiaraercsi B IpaBoM
noJiyuiapuu moara, octasbhble 35 000 — B sieBoM. [To-BUIHMOMY, 3TOT
HeO0JIbLLION McOalaHC U JIEXKUT B OCHOBE MPE/ICTABJCHHUS O TOM, UTO [paBoe
noJiyliapye Mosra OTBeYaeT 3a Halllk YyBCTBA, a JieBoe — 3a JIorHuecKoe
MblllieHre. Ho, HecMOTpst HA TO 4TO B MPaBOM BepeTeHOOOPA3HbIX KJIETOK
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6odiblie, 00a noJyuapus MPUHUMAIOT y4acTHe B JIOTHYECKOH U 9MOLMOHABHOH
nesiteqbHocTH. [ToBeneHue Jtoael ¢ peIkUM OTKJOHEHHUEM, UCIOJb3YIOLIHX
TOJIbKO OJIHO TOJIylllaphe MO3ra, 3a4acTylo MaJo OTJHYAeTCs OT MOBeJeHHUS
HOPMaJIbHBIX — OHH TAKKE€ HUCIbITHIBAIOT SMOLLIUA U MbICJISIT JIOTHUECKH.

TPEHVUPOBKA ON14 YMA

[IpencraBJsieHue o TOM, UTO IPABOE MOJyLIApHE MO3ra OTBEYAET 3a TBOPUECTBO
¥ SMOILMH, a JIeBOe — 3a JIOTHKY U pallHOHAJbHOCTh, CKopee MeTacopa, uem
oTpaxKeHue peaJsibHOro MOoJIOKeHUsT BellleH. TeM He MeHee TPEHUPOBKHU /151
MO3ra JI0JI?KHbI BKJIOYATh KaK JIOTHYECKHE 3a/1a4M, TaK U 3aJaHHsl, BbI3bIBA-
101llMe AMOLIMOHAbHYI0 peakluio. M ecau B pamkax paGouelt uiau yueOHOH
JIEITEJIbHOCTH Bbl HE MOJb3yeTeCh JJOTMUEeCKUM MbIlLIJIEHHEM, HalauTe cebe
TakWe 3aHSATHS, KOTOpble MOTPebyIOT pellieHUs 3anady. BoiGop nmoucTuHe
OT'POMEH: OT HACTOJILHBIX UTP, TAKUX KAK LLIAXMAThI, 10 PellleHnsI KPOCCBOP/IOB
1 r0JIOBOJIOMOK CYJI0KY. Bbl MOKeTe 3a/IeliCTBOBATH JIOTHUECKOE MblLIJIEHHE,
MOJCUNTBIBAS CBOU (DHHAHCHI HJIM COCTABJISIS MJIaH MOe3AKU. UTeHne u MMcbMo
3aJIeHCTBYIOT KaK JIOTHKY, TaK U 3MOllMHU. BbipaxkaliTe TBopueckue 1 apTH-
CTHYECKHE HAKJOHHOCTH, 06y4asiCb HTpe Ha MY3bIKaJbHOM MHCTPYMEHTE.
YuuTeCch TBOPUTb HCKYCCTBO C MOMOIIbBIO JIIOObIX CPEACTB, BKJIOUasi KOM-
nbloTepHyto rpaduky. Haiinre xo66u. [loceniaiite o6pazoBatesibHblie KypChl
111 B3pocJbix. [lyTemectByiiTe B HOBble MecTa. BecenyiiTe ¢ HHTepecHbIMU
¥ YMHBIMH JIIOJIbMU. A r1aBHOE, yJIeJ/siiTe 0c000€ BHUMaHHe MEXKJIMYHOCTHBIM
otHolueHusiM. HanaxkuBa#ite npouHble CBSI3H C IPYTUMHU JIIOJbMH — B 3TOM
OyLyT 3aJIeHCTBOBAHbI 00a BHJIa MO3TOBOH aKTUBHOCTH — U YAOBJETBOPSHTE
OJIHY M3 OCHOBHBIX YeJIOBeUeCKHUX NoTpeOHocTel (M. raBy 9).

A BOT ¥ 1OJIE3HBI COBET JIJIs COXPAaHEHHSI 3/I0POBbst MO3Ta: MOpPa3MbILIIsSH-
Te, Kak cOepeub 3/10pOBbe CBOero Mo3ra (u Tesia). MoxkeTe HauaTh ¢ BKJIOUEHUS
HEKOTOPbIX U3 HALIUX PEKOMEHJALUI B CBOH UHAWBUAYaJbHbBIN MJaH.

Teppun2023: «CerofiHa y Hac eCTb BO3MOXHOCTb UCMPaBAATL MOBPEXAEHUA
HEPBHOW TKaHW, HAaNpUMep CMMHHOMO MO3ra, C MOMOLLbEO CTBOMOBbIX K/1ETOK.
Te, KTO paHblue He MOr nepeaBMraTbcs 6e3 NOCTOPOHHEN MOMOLLM, CEroaHS
XOAAT CaMm».

UunTatenb: «HaBepHsika Takoro pofia CCnefoBaHms Hauanmch ellje B Hallle Bpems,
eC/IN NX Y>KEe NCMONB3YHOT ANS NEeUYEHUs NOAeN B 2023 roay».

P3112023: «OHW He NPOCTO Hayan1Ch B Ballie Bpems. Yxxe Torga B Maccauycetckom
TEXHONOMMUYECKOM MHCTUTYTE yueHbln PobepT JlaHrep neunn napannu HUKHMUX
KOHEUHOCTEM Y MbILLEN MyTeM BblpallMBaHMg HOBbIX HEPBOB M3 CTBOIOBbIX
KNeTok. M 3T1 MbllWW CHOBA MOT/IU XOAMUTbY.
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UunTatenb: «XoanTb NO-HACTOSALLEMY?»

Teppn2023: «KoHeuHO, NoxoaKa y HKX Oblfa HEMHOIO CTpaHHas, HO XOAMAN
OHW OUeHb daxe Hennoxo. JTtobol uenosek ¢ NogobHbIMKM Npobnemamn Hbin
Obl CUACT/INB XOAMTHL TaK, KakK 3T NEPEXMBLUME NapPanuy MbIlUN».

3ABUCMMOCTb

OnHUM U3 yNOMSIHYTBIX BbIllI€ HEJIOCTATKOB HAllIEr0 MO3ra MOKHO CUHTATh
ero CKJOHHOCTb K (pOpMHUpPOBaHUIO 3aBUcHUMOcTel. baaronapst HenasHo
06peTeHHbIM BO3MOXKHOCTSIM MOJIEJUPOBATh U CHMYJUPOBATh OCHOBHbIE
610JOrMUeCKHe U YMCTBEHHbIE MHPOPMALIMOHHbBIE TIPOIECCHl Mbl TOJyYa-
eM Bce OoJiee U GoJiee CJ0XKHbIE JaHHblEe O TOM, KaK paboTtaeT OHOXUMHUS
zaBucumoctH. Hanpumep, nodpamun — HelipoMeanaTop ya0BOJbCTBHUS.
OH Bbljle/IsSIETCS, KOT/1a Mbl UEr0-TO 100MBaeMcs, ToOeXK1aeM B COCTSI3aHUHU,
BCTyMaeM B OTHOLUEHUS C MPeAMeTOM Halluel JoOBH, 3a00TUMCS O KOM-TO,
reHepupyemM coOCTBEHHbIE HJIH XKe 110 IOCTOUHCTBY OLIEHHBAEM Uy2KHe HOBbIe
unen. Korzia stofu HCOBITBIBAIOT TPYJAHOCTH C PEryJsipHbIM BblJl€JEHUEM
nodaMuHa NoJoOHBIMU O6LIENPUHATHIMU CTOCOOAMH, OHH 3a4aCTyI0 HAYUHAIOT
UcKaThb GoJiee JIeTKue myTH.

OnuH U3 TakuX NyTell — azapTHble Urpbl. HeM MeHee BeposiTeH 6Jaro-
MPUSATHBIN UCXOJL fesa, TeM OoJibliie BbiaessieTcs fopamuna. Takum o6pazom,
BO30Yy2K/leHHE OT BBIMTPbIILIA B a3aPTHYIO UT'PY MOXKET 0COOEHHO XOPOLIOo
CTUMYJHPOBATh 3TOT NpoLecc. TO HAMOMUHAET 3MU30/] CTAPOro TeJeceprala
«CymepeuHasi 30Ha», B KOTOPOM UI'POK yMHUpaeT u nonajaaet Ha HeGeca. Tam
OH, K CBOEMY yJI0BOJIbCTBHIO, OKa3bIBACTCH B OKPY?KEHHH POCKOLIHBIX KpacaBHLL
U ¢ elle OOJBLIUM YI0BJIETBOPEHHEM 0OHAPYKHUBAET, UTO BCEI/la BBIMIPbIBAET
B pysieTKy. Ho coBceM ckopo TepsieT BCSIKOE YA0BOJbCTBHE OT UIPbl, HAXOJS1
HeH3MeHHbIe BLIMTPbILLH KpaliHe BO3MYTHTebHBIMU. OH FrOBOPUT €KY PHOMY
aHreJly, UTO Ha CaMOM JleJie €My XOTeJloCh Obl 0Ka3aThCsl B «JIPYIrOM MecTe .
Ha uto anres orseuaet: «Ho 370 1 ecTb apyroe mecto». [losyuaercs, uto
NPUBJIEKATEJbHOCTb a3apTHOH UTPbl 3aBUCUT OT €€ HelpeacKa3dyeMOCTH.
1 BceM H3BECTHO, UTO LIAHCHI BBIMTPATh B a3apTHYI0 UTPY Beerla MHHUMAJb-
Hbl. 3aKOHOMEPHO, YTO 3aBUCUMOCTb OT TaKoro crnoco6a BbICBOOOXKIAEHHUS
noamKuHa oKasblBaeTcsl naryoHou.

[ToxoxKu# 1IHKJ camopaspylienust HaOJI0aeTcsl NPU HAPKOTHYECKOH
3aBMCHMOCTH, KOTJla MpUBbIKaHHE (hOPMUPYETCs 3a CUET YIAOBOJbCTBHS,
MoJly4yaeMoro npu npueme nepBoi 103bl. M X0Ts1 3aBUCUMOCTD BCe ellle BUCHT
JIAMOKJIOBBIM MEUOM Ha/Jl UeJIOBEUECTBOM, y2Ke HAOJ/10/aeTCsl CTPEMUTEbHbIH
nporpecc B MOHMMaHUH FeHeTHUECKUX OCHOB ee popmupoBanus. K npumepy,
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HafiJleHa CBA3b MEXK/ly MyTallUsSIMU reHa JohaMuHoBoro peuentopa D2 u 3J10-
yrnotpebJieHHeM BellleCTBaMHU, BKJIIOYAs IPUEM TAKMX HAPKOTHKOB, KaK KOKauH
1 TePOUH, a TaKxKe TabaKOKypeHHue U nepeeanue. DTH reHeTHIeCKHe MyTalluu
MOTYT BbI3bIBaTh HEOOBIKHOBEHHO CHJIbHOE OLLYLIEHHE YI0BOJbCTBHUS Ha PaH-
Hell cTajinu yrnoTpeOJaeHus BellleCTB, BbI3bIBAIOUIMX MpUBbIKaHue. Ho xopoiio
M3BECTHBIA MEXaHH3M 3aBHCHMOCTH M0JPa3yMeBaeT, 4ToO CIOCOOHOCTD Bellle-
CTBAa BbI3bIBATh M0JI00HOE YJI0BOJILCTBHE CO BpeMeHeM ucueprnbiaetcst. Jlpyrue
reHeTHUYECKHE MYTallui MOT'YT MPUBOJAUTD K OOLIEMY CHUXKEHUIO CITOCOOHOCTH
OpraHuama BblJIeJIsITh 10(aMHH M0/l BJAUSIHHEM €KeJHEBHbIX YI0BOJLCTBUHI
1 3aCTaBJISITh JIIOJIeH 00palllaThCsl K APYTUM BElLeCTBAM H BUJIAM JIESITE/IbHOCTH,
4TOObI BEPHYTH JI0PpaMHH HA PUBBIYHBIH YPOBEHbD.

[ToMHMO MOpaJ/IbHO-3THYECKHX TPYAHOCTEH H NPOOJIEeM C 3aKOHOM, KOTOpbIe
MOKET MPUHECTH 3aBUCHMOE OBeJIeHHE, BblJieJieHHe HeHPOMeJInaTOpPOB
YI0BOJIbCTBUS, Hanpumep AodaMuHa, Kak pe3yJbTaT 3J0ynoTpebJeHus
BellleCTBAMHU WJIM JAPYroro 3aBUCHMOTO MOBEJIeHHs] NOCTENEeHHO HUCTOLLAeT
€CTeCTBEHHbIE 3amachl 10paMUHa 1 IPYTUX HEHPOMETHATOPOB YIOBOJbCTBUS
B Mo3re. DTo BeJIeT K KpaliHeMy ycyryOJeHHI0 3aBUCUMOCTH OT COOTBETCTBY-
I011ler0 BellleCTBA UJM MOBeJeHHsl. B pesysibTaTe H3MEHEHHsT XUMUUECKHX
MPOILECCOB MO3Ta OKa3bIBAOTCS HACTOJBLKO KATAaCTPOPHUUECKUMHU, UTO TAKUM
JIIOJSIM 3a4acTyto TpebyeTcsi npogeccuoHa bHasi MOMOLlLb.

HMccenenoBanus nokasblBaloT, 4TO yMepeHHOE NOTpebJeHre aJKoroJs
acCOLLMMPYETCs € yBEJHUYEHHEM IPOJOJIKUTEJbHOCTH XKHU3HH, U HET HUYEro
CTpaLLHOro, YTOoObl BpeMsl OT BpeMeHH pa3BJjeKaTbCsl a3apTHbIMH UI'PaMHU.
BosibllIMHCTBO reHeTHUECKH He MPeapacnooxKeHbl K 3aBUCUMOCTH OT aJIKO-
roJisl HJIM a3apTHBIX MT'P, HO Y I0BOJIbHO MHOTHMX JIIOJIEH MeHbl HECYT TaKyto
npepacroioKeHHOCTh. BaxKHO onpee/iuTh, eCTh JIM 3TH I'eHbl y Bac. Eciu
Mofi00HOe 0OHAPYKHUTCS, CAeLyeT U3beraTb BCEro, YTo MOKET yBJeUb B 3TOT
rubesibHbIH KPyroBOPOT.

B HacTosilee Bpems BeJieTcs pa3paboTKa HOBOTO MOKOJIEHH S JIeKAPCTBEH-
HBIX NIpernapaToB, KOTOPble CMOTYT BO3BpalaTh OMOXHMHYECKHE MPOLECChI
3aBUCHMOT0 YeJIoBeKa B COCTOsIHUE, OJIHU3KOE K «JI03aBUCUMOMY». DTH Tpe-
napatbl He BCEryla U3MEHSIIOT MPUPOJHYIO MPENPACION0KEHHOCTh, T0ITOMY
HauboJsee 3pPeKTUBHBI B COUETAHUU C TPAJAHLUOHHBIMH MEIMKAMEHTO3HbIMH
MeTOJMKaMHU JieueHust 3aBucuMocTh. K coxkasieHuto, yacToTa pelujiuBoB
B CJlyuae 3aBUCHMOCTH OT HAPKOTUUECKHUX BEUIECTB, a3apTHBIX UTP, a TAKKe
NpU IPYTHX BUAAX 3aBUCUMOTO MOBEJCHUS OUeHb BbICOKA JlaxKe MPH HaJHUHU
MCHXOJIOTHUECKON OMOLIK 60J1bHOMY. XOPOLLI0 H3BECTHO, YTO HAPKO3aBUCHMbIX
JIIOZeH MTPUHATO CYUTATh HEU3JCUYUMBIMH U OHH JIOJI2KHbl paccMaTpHUBaThb
ce0sl B KayecTBe «BEUHO BbI3lopaBJuBatolInx». EcTh Hagex1a, 4To YHCII0
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peuHauBOB MO2KHO CHU3HUTDL 3a CHET ITPUMEHEHHU ST JIEKAPCTB HOBOI'O I[TOKOJICHHUS,
OKa3bIBaloUlUX HallpaBJI€HHOE BJIMSIHUE Ha CTOJIb KOBapHbIE HeﬁpOMeILHaTOp-
Hbl€ U TOpMOHaJIbHbI€ Me€XaHU3Mbl q.‘)OpMI/IpOBaHI/Iﬂ 3dBUCHUMOCTH.

3[10POBbIV OBPA3 YKWU3HW — 3[1J0POBbIVI MO3I

Kak o6cyzkanoch Bbillle, Mbl BO MHOTOM €CTh TO, uTo AymMaeMm. He menee
CTpaBeI/IMBO U BbICKA3bIBAHHE O TOM, UTO Mbl — TO, UTO Mbl equM. Hapsiny
C TPEHHPOBKAMH JI/Is1 yMa 3aLUTHTb 3I0POBbe MO3Ta MOMOT'YT HAlll pEeKOMEH-
JALMK TI0 TTMTaHKIO, MOAPOOHO onucannbie B riasax 11 u 13. Mosr na 60%
COCTOMT M3 2KHMPa, NO3TOMY JJIsl €r0 3710pOBbsl 0CO6EHHO BaXKHO MOTPeOATH
noJiesnble XKupbl. Kak siikozanentaenosas kucjora (1K), Tak u nokozarek-
caenoBas kucJota ([I['K), cocraBasioiine oCHOBY }KMPOB OMera-3, KOTOpble
cozepKarest B pbiGe, CUUTAIOTCS BaKHBIMH KOMIIOHEHTAMH TKaHel Moa3ra.

OCHOBHBIM KaTaJIM3aTOPOM CTAPEHHUSI MO3Ta BBICTYAET BOCHATUTEbHbIH
npoiiecc (runepakTUBalUs UMMYHHOU cHcTeMbl). [ToaToMy Halm peko-
MeHJAlUHU 10 MUTAHHUIO, PU3BAHHbIE COKPATUTH BOCMAJEHUsI, HATIPUMED
MCKJ/IIOYeHHe U3 PallMOHa YIJIEBOJOB C BBICOKUM TVIHKEMHUECKUM MHIEKCOM
(MpOYKTHI ¢ BBICOKHM COJIeprKaHMEM caxapa W KpaxmaJa), TakKe BaKHbl
W JUUIS COXPaHEHHUs 30POBbsI MO3Ta.

[To naHHBIM ABOMHBIX CJIEMbIX MJIALEO0-KOHTPOJUPYEMBIX UCCIEI0BAHUI,
MPUBOJIMBILUXCS B TAKUX BeAyILIHX MeIMLIMHCKUX KypHaJsax, Kak Nutrition,
CJIeyIollMe MUTaTe IbHble BelleCTBA UPe3BbIUANHO T0JI€3HbI IS 3]10POBbS
Moa3ra.

BunnouetruHn — HaTypaJjbHas jo6aBka, rnojyuaemasi u3 pacTeHusi 6ap-
BUHOK. YCU/IMBAeT KpoBooOpalleHne B TOJIOBHOM MO3Te, a TaKsKe MOBbILIAET
ypoBeHb aneHo3uHTpucdocdara (ATP) — ucTouHMKA SHEPTHH JJ5 MO3Ta.
HMccenenoBanus nokasaJgu, 4To BUHIIOLETHH yJyulllaeT NamMsiTh KakK y Jitojel
C XOpolleH NaMsaTbio, TaK Uy TeX, KTO CTpajaeT ee norepen.

®Pocharuanacepun — HatypaJsbHas COCTaBJSAOLIIAS KJAETOUHOH MeM-
6panbl. Ero HauGosiee BbicOKOe cojiepKaHue MPUXOAUTCS Ha KJIETKH MO3ra.
Yrnotpeb6Jenue dpochaTtuanaceprta 3ameJsieT MOTepto MaMsaTH U, 1O JaHHBIM
MCCJIEIOBAHUI, MOXKET CMIOCOOCTBOBATH BOCCTAHOBJIEHUIO MAMSITH Y HEKOTOPbIX
MalMeHTOB ¢ BO3PACTHBIMHU YXY/lLLIEHUIMU NamMsTH. Takxke dpochatuanacepun
CHH2KAeT ypOBeHb KOPTH30J1a — OCHOBHOTO FOPMOHA CTapEeHHUSI.

Auetua-L-KapHUTUH — HaTypaJsibHOe BelleCTBO, MOBbILIAOlIEe MPO-
M3BOAUTENbHOCTb MUTOXOHJPUH — MCTOUHHKOB SHEPTHH BHYTPH KJETOK.
Tax>ke 3auuiaeT Mo3r oT cTapeHusl, 3aMe1Jisisl BOCNAJUTe/bHble MPOLECChI
B TKaHSIX MO3ra.
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I'MHKro 6uao6a Ha NpoTsKEHUH ThICAUeJNeTHH UCIONb3YeTCsl B TPaJAHLIU-
OHHOH KUTaNUCKON MeJULIMHE B KaueCTBe OJHOTI'0 U3 OCHOBHBIX KOMIIOHEHTOB.
IKCTPAKT 9TOTO PAaCTEHHs YCHIHBAET MO3TOBOE KpoBooOpalileHue. Pe3ynbrathl
MHOIOYMCJICHHBIX UCCJIeIOBAHUH YKA3bIBAIOT HA €ro CMOCOOHOCTb 3aMe/L/ISITh
MOTEPIO KPaTKOBPEMEHHON NMaMsITH Y MOKUJbIX Jtofeli. B EBpone runkro
6usoba cuuTaeTcsl pelenTypHbIM JIEKAPCTBEHHBIM MPenapaTom, U pelernThl
Ha Hero BbIMUCHIBAIOTCS Yallle, yeM Ha J1to00e Ipyroe JeKapcTBeHHOe BEelleCTBO
JUI51 JIeUeHHs1 TOTePU MaMSITH.

AMK u AK npeacrap/sioT co6oil 0OCHOBHbIE COCTABJSIOUIHE }KUPOB
oMera-3 v MpUCyTCTBYIOT B BbICOKOH KOHIIEHTpaLUU B TKaHsix Mo3dra. O6e
KHMCJIOThI CTOCOOCTBYIOT COXPAHEHHIO 3JIACTHYHOCTH MeMOpaH KJEeTOK MO3ra.
Kax y»xe ynomunanoch, nau mMo3r Ha 60% COCTOUT M3 XKHpa; ec/H yPOBHHU
5HKO3aMeHTAeHOBOMH U/HJTH IOKO3areKCAeHOBOH KHCJIOT Ma1ai0T HHKE HOPMBI,
MO3I 3aM€eHSIeT M0JIe3HbIE XKUPbl MEHee «MPABUJbHBIMU», TAKHMH KaK oMera-o,
M JlaxKe ornacHbIMU TpaHc:kupaMu. Koria 3To nponcXoauT, KJAeTouHble MeM-
OpaHbl TePSIIOT CBOIO 3JACTHUHOCTb U Mepejiaya CUrHAJI0B MeKJly HepoHaMu
Hapyiaetcst. MHOKeCTBO MCC/IeIOBAHUI TT0KA3aJ10, 4To yroTpebJeHue 1o0a-
Bok DK /IIT'K MoxKeT NPUBOAUTD K YJAyUIIeHHIO HACTPOEHHUS U U36ABJICHHIO
OT TAKHX CHMIITOMOB, KaK JIEPECCHsI U TPEBOXKHOCTb.

Pocharuanaxodnt, o KOTOpoOM Mbl OyjleM FOBOPUTH B IVlaBe 2, cyuTa-
eTCsl KJI0UeBOH COCTABJSAIONIEH KJIETOUHbIX MeMOpaH BCeX HALUX KJETOK,
B TOM UHCJIe U KJIEeTOK Mo3ra. MccienoBanus nokasasu, 4to ynorpebJjenue
docdaTuanaIX0MHA B KayecTBe MULLeBOH 100aBKH MOXKeET COCOOCTBOBATh
VIYULIEHHIO NaMsITH H 06y4aeMOCTH Y JItOJeH, He CTPAJAIOILIUX TICHXHUECKUMHU
paccTporcTBaMH.

S-afneHo3UJIMeTHOHUH — HaTypaJbHOe MPOU3BOAHOE AMHHOKHCJIOTHI,
KOTOpasi B HOpMe Bbipa0aThiBAETCS UEJOBEUECKUM OPraHU3MOM M yuacTBYeT
B METHJMPOBAHUM (CM. TyIaBy D). 3a4acTyto B OpraHu3Me UeJsoBeKa 3peJsioro
BO3pacTa cojepKaHue S-aleHo3UIMETHOHHHA KPUTHUYECKH HU3KOE.

MHorounceHHble KIMHUYECKHE HCCJeI0BaHUs TIoKa3aJan 3PpdeKTuB-
HOCTb S-aJeHO3UJMEeTHOHMHA Y NallHeHTOB, CTpaJatolLluX Jernpeccuel.
[TosnoxkuTebHBIN 3 deKT NposiB/aseTCs: CpaBHUTEbHO OblCTpo. B oTin-
yHhe OT APYrHX JIEKAPCTBEHHBIX MpernapaToB /s JeyeHHs Jelpeccuu na-
LUEHTY He TpebyeTcs Moalep:KUBaTh HEKOTOPbIH HEOOXOAUMbIH yPOBEHb
S-ajeHo3UIMETHOHNHA B KPOBH, TIO9TOMY €r0 MOXKHO CUHTATh 3h()eKTHB-
HbIM, HATypaJbHbIM 1 ObICTPOAECHCTBYIOLLUM CPEJICTBOM JJIs JIeYeHHs] JIerKHX
nenpeccu. Mcenenopanus ¢ yuactuem Jioaer nokasaau 3PpgheKTHBHOCTh
S-aneHosnamMeTHOHNHA 11 YayullleHUs QYHKIHK MeUeHU U TIPH 06J1erdeHnH
COCTOSIHUS Y GOJIbHBIX OCTEOAPTPUTOM.
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HATYPAJIbHbIE MULLEBbBIE JOBABKW AJ14 30OPOBbA MO3TA

Muwesas nobaska PexomeHpoBaHHas [O3MpPOBKa

BuHnouetuH 10 mr 2 pasa B eHb

docdatvanncepuH 100 mr 2 pa3a B AeHb B TeYEHWE OJHOrO
mecsiya, ganee no 100 mr B AeHb

AueTtnn-L-kapH1TVH 500-1000 mr 2 pa3a B AeHb

HrKo brnoba 80-120 mr 2 pa3a B AeHb

J1Ko3aneHTaeHoBas kucnota (IMK) / 1000-3000 mr 3M1K B geHb

[oko3arekcaeHoBsas kucnota (ArK) 700-2000 mr ATK B geHb

docdatnannxonmH 900 mr 2-4 pa3a B feHb

S-afeHO3NNIMETMOHMH 200-400 mr 2 pasa B eHb

Pa1i-n-Teppun2034: «CerofiHst C MOMOLLbO HAHOPOOOTOB B MO3re Mbl Hanmcanm
Obl 3Ty KHUIY 32 HECKONBKO AHEM».

UuTatenn: «<MoxeTe 00bSICHNTL ellle pa3?»

Teppr2034: «B Hallmx KpOBOTOKAX LiMPKYIUPYHOT MUANIMOHBLI pOOGOTOB pa3mMepom
C kneTky KpoBu. OHY 3ab0TSTCS O HalLem 340POBbE U3HYTPU, YHUUTOXKAs NaToreH-
Hble MUKPOOPraHW3Mbl, BOCCTaHABNMBASA KNETKM, BbIBOAA TOKCUHbBI U MPOAYKTbI
pacnafa v ycTpaHsas nospexpeHus 8 AHK. lomMrnmo 31oro, no Kanunnspam
OHUV MYTELIeCTBYOT B Hall MO3M, B OCHOBHOM [OCTaBNAs TyAa ynpasisemble
HepPOMMNAAHTaTbl aTpaBMaTUUHbIM COCOBOM, TO ecTb 6e3 onepaunit. B Hawem
MO3re OHWM HamnpsMyto B3aMMOAENCTBYHOT C BLMONOTMUYECKMMM HEMPOHaMM ANs
yBenuyeHns obbema NamaTi 1 pacluMpeHns LOCTYNa K 3HaHUSM».

UuTtatennb: «Celtyac 370 3ByUMT BeCbMa PaHTaCTUUHOY.
P3112034: «Hy na, mbl rosopum ¢ Bamu 13 2034 roaa.
UunTaTtenb: «Ho 370 BCEro NuLLb Yepes YeTBepTb CTONETUSAY.

P3112034: «bnarogaps TOMy UTO MOWIHOCTb MHMOPMALVIOHHbBIX TEXHONOTMIA
3a rog ysenunuunsaetcs 6onee uem BABOE, CErOAHS KOMMbIOTEPHbIE TEXHOMOMN
B MMANMOHBI pa3 apdekTnaHee, yuem 20 NeT Hasag, a y>Ke Torha MX BO3MOXKHOCTM
Brneyatiann. K Tomy »>ke KOMMboTepbl yMeHbLWNAKUCL B pa3mepax B 10 000 pas».

Ywutarenb: «Ho mbl Bce pPaBHO HE MOXXEM [€NNaTb yero-nmbo I'IO,EI,O6HOFO cerogHs,
HECMOTPs Ha TO YTO Y HaC B MU/IJTMOH pa3 bonee MOLHad TeEXHWKA...»

P>112034: «BoobLe-To 370 He Tak. B Balle Bpems Bbl Toxe MOrIun 6bl MeTb
KOMMbIOTEP, BCTPOEHHbIN B MO3I».

UuraTtens: «[1paBpa?»

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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Teppn2034: «Hy, ecnv y Bac 60ne3Hb MNapknHCoHa, To moxeTe. KoHeuHo, 20 net
Ha3aj Takol KomnbtoTep 6bin GonbLLe KNeTKM KPOBWM — NPYMEPHO C FOPOLLMHY.
Ho oH fefcTBUTENBbHO 3aMeHsin COO0M YHUUTOXEHHbIN BONE3HBIO YHaCTOK MO3ra
¥ B3aMMOAENCTBOBA C HEMPOHAMM COCEAHMX YYaCTKOB, @ UMEHHO BEHTPasIbHOrO
3aHero sapa v cybTanammueckoro s4pa, COBCeM Kak HacTOSLLMIA. [TOMMMO 3TOro,
B TaKoW KOMMbIOTEP MOXHO ObINo 3arpy3nTs HoBoe MO 13BHe».

UutaTtenb: «370 ObiN KaKoM-TO SKCNEPUMEHT?»

Teppun2034: «Her, Takas Tepanus Obina ofobpeHa YnpasneHvem no caHUTapHoOMy
Ha/A30py 3a KaYeCTBOM MULLEBbIX NPOAYKTOB 1 MeankameHToB CLUA (FDA). M yxxe
TOrfa CO34aBaMCh pyrne HEMPOMMMIAHTATbI, BKTKOUAS peTUHabHble. PeTrHanbHas
MMKPOCXeMa (Unn) NO3BONSET MO3rY NaLMeHTa, NEPEHECLLEro MHCY/BT, HaNPAMYHO
YNpaBNaTb KOMMbIOTEPOM 3TOrO MaumeHTa. B umcne npoumx Takxke 6bi1 co3gaH
MCKYCCTBEHHbIW MMMMOKaMM, CTUMYMPOBABLLUIA KPAaTKOBPEMEHHYHO MaMATb.
CerofiHs y Hac HamHoro 6onee MOLLHble YCTPOCTBA Pa3MEPOM C K1ETKY KPOBM.
Npencrasb, UTO 33 NOCNEAHME 25 NeT NPOM3BOAUTENBHOCTb YCTPOMCTB BO3POC/a
B 30 MUNAMOHOB pas, a Ux pasmepbl ymeHbLmavcs B 100 000 pas».

UnTatens: «/ Bce e s ¢ TPyAOM MOry BOOOPa3nTh, UTO MOXKHO CO3AaTh HEUTO
pa3smMepoM C KNeTKy KPOBW W 3Ta LUTyKa OyAeT fenaTb YTo-TO NOAE3HOEY.

Teppun2034: «BoobLiie-To B Ballie BpeMst y>Ke CYLLIECTBOBA/IO NEPBOE NOKOMEH e
YCTPOWMCTB pa3mepom C KneTky Kpoeu. OAMH yUeHbI Neumn caxapHblin Avabet
| TMNa y KPbIC C MOMOLLbIO YCTPOMCTBA Takoro pa3mepa. 310 Obla NpekpacHbIl
NpUMEP MCMONb30BaHMS HAHOTEXHOMOMMIA eLLe B MEPBOM AECATUNETUN STOrO
Beka. VIHCYNMH BbICBOOOXAANCSH Uepe3 CeMMHAHOMETPOBbIE MOPbl YCTPOACTBA
B aBTOMATMUECKOM pexkmnme 1 61oKmnpoBan aHTuTeNa. B MaccauyceTckom TexHo-
nornueckom mHcTuTyTe (MIT) ObINO CO3AaHO YCTPOMCTBO Pa3MepoM C KIeTKy
KpOBM, CNOCOOHOE HaxOAMTb M YHUUTOXATb PakoBble KAeTKW. Tak uTo, eciu Bbl
NPUMEHNTE 3aKOH YCKOPEHMS OTAAUM BAOXKEHWU K TOMY, UTO ObINO BO3MOXHO
25 net Haszaf, To cerofiHg, 8 2034 roay, He yaAMBMTECH NMPUCYTCTBMIO B HALLIMX
KPOBOTOKaxX MWIIMOHOB YCTPOMCTB Pa3mMepOM C KIETKY KPOBW, MO3BONAFOLLMX
ynyyLaTb Halwm drsmyeckmne n yMCTBEHHbIE CMOCOBHOCTY.

Uutatenb: «OKel, Tak UTO Bbl MOXETe f1eNaTh C MOMOLLbFO STUX HaHOPOHOTOB
B MO3re?»

P>112034: «HauHem c TOro, uto oHM obecneumnBatoT NMOMCK MPSIMO B MO3re.
HaHopoboTbl CyLLIatoT HaLlL MbICAIW, 1 €C/IM 3aMeUatoT, UTO Y Hac UTO-TO He Nony-
yaeTcs, NPeAoCTaBAAOT HY>KHYH MHMDOPMALIMFO, UTOObI STOT TBOPYECKMIA NMpoLiece
He npepbIBancsy.

UntaTenb: « MOry KynuTb Takyto LUTYKY. VI TO, UTO & MOry MOAyunTb AOCTYM
KO BCEM UYENOBEUECKMM 3HAHMSM, HaXaB napy KHOMOK Ha YCTPOMCTBE, KOTOpoe
nomelLaeTcs B KapmaHe moei pyballku, yxe [OBOMbHO-TaKW YAVBUTENBHOY.
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P3112034: «CerogHs Mbl MOXem 06LLaTbCs APYr C APYroM Hampsamyto, “mMo3r
B MO3r”, 3TO CTa/10 BO3MOXHbIM 61arofjapst BHeJpeHMo HAaHOPOOOTOB B MHTEPHETY.

UunTaTens: «/lorafblBaioch, YUTO HUKTO OCOBEHHO He YAWBAAETCS Tenenatum
B 2034-m?»

P>112034: «370 npaBaa. HaHOpobOTOTbI CNOCOOHBI CO34aBaTh 414 HAC BUPTyanb-
HYFO peanbHOCTb C MOMHbLIM MOTPY>KEHNEMY.

UuTtatenb: «Kak 310 paboTaet?»

P3112034: «Ecnv Ham XxoueTcs NonacTb B BMPTyasbHYHO peanbHOCTb, HAHOPO-
60Tbl HNOKMPYIOT NOCTYMNEHWE pPeanbHbIX CUTHANOB OT HALLMX OPraHOB YyBCTB
N 3aMEHSFOT MX TEMU CUTHaNamm, KoTopble Mbl MOrK Obl MonyyaTb, ecnu Obl
LEeNCTBUTENBHO HAaXOAMNNCH B XXeNaeMon BUpTyanbHoW cpege. V1 torga mosr
HauYMHAET OLLYLLATh, UTO Mbl W NpaBAa HAaXOAWMMCS B 3TOM BMPTyanbHOW cpeje.

Teppn2034: «Ecnn MHe XOueTcs MoLIEeBeNUTb PyKOW, TO ABUIAETCA MOS BUP-
TyanbHas pyka, TakvMm 06pa3om § MOry coBepLlaTh AeNCTBUS B BUPTyaNbHOM
cpepne. BupTtyanbHas cpefia BbIMAANT Tak Xe BNeuaTnstoLLe, Kak KOMMbOTEPHbIE
Wrpbl B TBOEM BpemMeHU. IHorga okpy»karollas cpefa HanoMWUHAET 3eMHble
ne3axu, HanpymMep KpacuBbIA NAsSXK. B apyrux cnyuasx — daHtactnuueckme
MECTa, B KOTOPbIX 3aKOHbI PU3NKM He paboTatoT. MOXKHO MOMTH TyAa B OOMHOUKY
MAN BCTPETUTBLCS Tam C APYrMMU NHOAbMU. TaM MOXHO 0BLLATHCS C MOMOLLBbHO
BCEX OPraHOB YyBCTBY.

UunTaTtenb: «A BbIMgaMTe Bbl Tak XE, KakK B peanbHOCTN?»

P>12034: «Mbl faxke moxxem M3MeHWUTb cebs. HeT HeobxoaMMOoCTH BCe Bpems
ObITb OOHUM U TEM >KE UETOBEKOMY.

UunTtaTtenb: «To ecTb Bbl 3abblBaeTe 0O TOM, UTO p€asibHO CyLI_I,ECTByE‘Te?»

P3112034: «/IHoraa. Ho nouTu BCe BpeMS Mbl XXMBEM B AOMONHEHHOW peanb-
HOCTW, NpeAcTaBnstoLLEN COOOM CMeCh HAaCTOsALLEN peanbHOCTW C BUPTYasibHOM.
ManeHbKu1e BCNbIBarOLLME MOACKA3KM MOSCHAIOT, UTO MPOUCXOAUT B PEaNlbHOM
mupe. CNOXHO MOHATb, e KOHYAeTca HaCToALas peanbHOCTb U HaUuMHAEeTCH
BMPTYya/ibHas, HaCTOMbKO TECHO OHM B3aMMOLENCTBYHOTY.

UuTtatenb: «UTo-HMOYab ele?»

Teppun2034: «bnarofaps HaHOPOOOTaM YNYULLIAHOTCS YMCTBEHHbIE CMOCOBHOCTH,
NamsaTb, OrMUECKoe MbllLeHre 1 BocnpuaTre obpa3os. OHW feNCTBUTENBHO
PaCLLUMPSAIOT HaLL MO3I».

UuTtatenb: «Hy, ceituac, B 2009-M, 1 y MeHd eCTb Takom paclumputens. Kak
S y>Ke rOBOPWII, KOMMLIOTEP B KAPMaHe MOBbILLIAET YPOBEHb MOEro MHTeNNEKTax.

P3112034: «3T0 TOUHO. PaclumpeHmne MHTENNEeKTa C MOMOLLbKD TEXHUUECKMX
CPeACTB — CTapas naes».

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a
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TRANSCEND | [NoyuTaTb onncaHue, peueH3nm

N KYNUTb Ha canTte
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