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OT INAPTHEPA MU3JAHUA

3BYUYHT HEBEPOSITHO, HO HA MOUX IJ1a3aX MPOCThIe COBEThI ABTOPOB ITOH KHUTH
MOlIaPUJIH HECKOJIBKO JIMIITHUX JIET XKU3HU OOJbIIOMY KOJMUYECTBY Jojek!

3BYyuuT elle 6oJiee HEBEPOSITHO, HO aBTOPbI YTBEPKAAIOT, UTO Mbl MOKEM
YIBOUTHb OXKHUAAEMYIO MPOJOJKUTENbHOCTb Halllel KU3HU U 3aMeJJIUTh
npotecc crapeHusi. bosee Toro, HoBble TEXHOJOMMH U 3HAHHUSI, KOTOpbIE OYy1yT
noctynibl ueped 20—30 sieT, NOBepHYT Mpollecc CTapeHus BCOsTh U a1y T BCeM
HaM ILIAaHC 0CTaBaThCs MOJIOIBIMU U 2KUTh BeuHO! Jlaxke ecJid Bbl HE BepUTe
B TaKyl0 BO3MOXKHOCTb HJIM HE XOTHTE »KUTb BEUHO, TO MepPCreKTHBa ObITh
310POBbIM, aKTUBHBIM M CHACTJIMBBIM KAaK MOKHO JI0JIbllIe€ 3ByUHT 3aMaHUHUBO,
He MpaB/a Ju?

K coxasienuto, no oxkugaemMol npoaoJzKUTeJbHOCTH XKU3HH POCCHsIHE
OTCTAIOT OT ’KUTEJIel IPyrux cTpaH Ha aecaTKH JeT. Hanpumep, Bo @paniuu
MY2KUHHBI )KMBYT B cpejiHeM Ha 15, a xkeHuiuHbl — Ha 10 JeT podblie, yem
y Hac.

Sl cunTana HeBO3MOKHBIM 3HAYMTEJIBHO YBEJUUUTH MPOAOJKUTETBHOCTD
CBOEeM »KM3HH, BepHee, JaxKe He 3ayMbIBaJjach O TAKHX BOMPOCAX ellle He-
CKoJIbKO JieT Hasaa. Onnako kuura Transcend yGenusa MeHst B TOM, UTO
nepcrnektuBa npoxxutb 100 ¢ auIHUM JieT BnioJiHe 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, MoNpoOoBaTh U MHOTOMY HayuyuTbcsl. OOsi3aTesibHOe
YCJIOBHE MIPH 9TOM — ObIThb B 3[paBOM YMe W XOpollied (hu3nueckor gopme.
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10 TRANSCEND

[Touemy »Ke J1to/iM TaK paHO yMUPaIOT, 0coOeHHO B Hallel ctpaHe? Komy-To
9TO MOKAXKETCSl YAUBUTEJIBHBIM, KOMY-TO — OaHaJIbHbIM, HO B JIOOOM cJilydae
9TO HY2KHO TOHSITb: OCHOBHAsl NPUYMHA B TOM, UTO Mbl HE OCO3HAeM OTBET-
CTBEHHOCTH 3a CBOE 3/10pPOBbE.

BosbinHeTBO M3 HAC MPOCTO He 3HAET, UTO IVIABHBIM (hPaKTOPOM, 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 ctojia
U TO, YUUTBIBAEM JIH Mbl CBOM MPEAPACIONOKEHHOCTH U BOOOLLE HACKOJbKO
XOpOLLIO 3HAaeM COOCTBEHHbBIH reHeTHUECKUH MOPTpeT.

Ecui Mbl 1 loraibiBaeMcst, 4To U30 JIHS B JIeHb JieJ1aeM HeBepHbIH BbIOOP,
TO HE TIOHUMAEM, UTO HMEHHO HYKHO H3MEHHUTb, 4TOOBI M36exKaThb NMpoodJiem
co 3j0poBbeM. Mexly TeM, 10 JaHHbiM BceMupHON opraHusaliiu 31paBo-
oxpaHeHusi, exkeroano B Poccuu 6osiee 80% cmepTeli MpOMCXOAAT 10 MPUYMHE
CepJIEYHO-COCYIUCTBIX 3a00JeBAHNH, paka, 60JiIe3HEH AbIXaTeJJbHbIX MyTeH,
a BCE OHM BBI3BAHBI B MEPBYIO oYepeb 06pa3oM KHU3HH.

[To MHeHMIO aBTOPOB 3TOH KHUTH, U30€KATh CMEPTEJbHbIX GoJie3HeN
U YABOUTH MPOJOJIKUTEJNbHOCTh KU3HHU JOCTATOYHO MPOCTO. B 3TOH KHUTe
OHM pacCKasblBalOT O TOM, YTO MU3BECTHO COBPEMEHHOH HayKe O Mpoleccax
CTapeHHUs U BO3HUKHOBEHUM XpPOHUUYECKHUX 3a0oseBaHuil. M o Tom, Kak —
BOOPYKHBILUUCb STUMH 3HAHUSAMH U HOBEHLIMMH TEXHOJOTHAMH — MOXKHO
JIerko ¥ 3(h(eKTUBHO CKOPPEKTHPOBAThL CBOIO 2KM3Hb 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 KAMHUKH 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 IOCTHIKEHHSI
TeXHOJIOTHH. FIMEHHO 1103TOMY J1/151 TOTO, YTOObI TOJYUUTh MAKCUMYM [10J1b3bl
OT HOBEHIIUX MEUIIMHCKHUX OTKPBITHIH, KOTOPbIE CEroJIHsI BIIOJIHE IOCTYITHBI,
KaxKJIbl#l U3 HAC JI0JI2KEH CAMOCTOSITE/IbHO CJEIUTh 32 COOCTBEHHBIM 3/10POBbEM
1 ObITb B HEKOTOPOM CMbICJIe BPauoM Ji/1s1 caMoro ceosl.

ABTOpBI 1AIOT NMpaKTHYECKHE COBETHI O TOM, KaK CO3/aTh CBOMH Mepco-
HaJIbHBIH MOJIXO/1 K COXPAHEHHIO 3I0POBbsl, OCHOBAHHBIA Ha HHAMBHULYaJbHbBIX
0COOEHHOCTAX BALLIEro TeJa M MO3ra.
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OT MAPTHEPA M3JAHWA 11

Cosetbl P51 n Teppu 3acTaBu/iv MeHsi KapIMHAJIbHO H3MEHUTh OTHOLLEHHE
K CBOEMY OpraHusMmy M 310poBblo. HeckoJsibko JieT Hazan kuura Transcend
Jlajla MHE HUMIYJbC K TOMY, UTOObI CEPbe3HO 3aHSIThCS U3yUeHHUeM, a 3aTeM
¥ nonyJsipusatineii 310poBoro oopasa xu3nu. Bee 310 BonsiotTuiock B 3anycke
moero 6Jiora Live up!, Ha cTpaHullax KOTOPOro 51 PEKOMEHYI0 3Ty KHHUTY
YUTATEJ/SIM M 4aCTO CChlIaloCh HA €€ aBTOPOB.

Mx pyHKUHOHAMBHBII MOAXO/ K IMarHOCTHKE COCTOSIHUS 3[10POBbSI BIle-
YaTaUJ MEHSI U MOETrO My»Ka HACTOJIbKO, YTO Mbl MO3HaKOMMJUCH ¢ Teppu
['poccmanoM, a MOH MY2K CTaJl €ro KJAHEHTOM.

1 ouenb pana, uto 6maronaps ycusnusim coochoparesisi komnanun PROFIL.RU
Eropa Pyan — oaHOro u3 Tex, ublo }KM3Hb H3MEHUJIA 3TA KHUTA, — TeMnepb
OHa CTaJa IOCTYIHA HA PyCCKOM si3bike. MeHblile Bcero HaM XoueTcst, 4ToObI
Bbl OTHECJIMCh K ITOH KHUIEe KAK K OUepeIHOMY MPOU3BEAEHUIO O 3J10POBOM
MUTAHUHU U 3aHSATHSAX CIOPTOM. DTa KHUra — 3HAUUTEJBLHO OOJIbIIIE.

HOnus Kopresa,
asmop 6.a02a 0 30oposom obpase xcusmu Live up!
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IMTPEANCIIOBUE

Jlo camoro nocJieiHero BpeMeHH! 3/1paBOOXPaHeHHe U MeJIMIIHHA PA3BUBAJIHCD
Hayraa. Mel ie/1a/i1 OTKPBITHS, HE TOHUMAs Y€ TKO MPUHILUIOB paboThl. 3HaeMm,
4TO BOT 3TO BELLECTBO MOHUKAET KPOBSIHOE JlaBJIeHHE, HO MOHSTHS HE UMeeM
noueMmy. Mbl 4acTO «OTKPbIBAJIM» JeKAPCTBA C HEOOXOAUMBIM CHEKTPOM
JIeHCTBUS, B IPUJIAUy M0Jydasi MHOXKECTBO CepPbe3HbIX MOOOUHBIX 3P PeKTOB,
HO He UMeJI BO3MOXKHOCTH CO3/1aBaTh NpenapaTbl, TOUHO OTBEUABILHE HALLHUM
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 GJOKHpOBaHKWE 3TOTO epMeHTa NPUBEJET K pacUIMpPEHHIO
apTepuil U CHU2KEHHUIO KPOBsIHOTO laBJieHusl. CuieHadus npories Bce sTanbl
TECTHPOBAHMUSI BIJIOTh JI0 KJIMHUYECKUX UCIIBITAHUH Ha JIIOASIX, HO ero sddek-
THBHOCTb 0OKa3aJ/iach HEJI0CTATOUHOH /U151 BbINyCKa Ha pbIHOK. MccaenoBaten
COOOLINJ/IN BCEM NMALMEHTaM O 3aBepLIeHUH HCTTBITAHUI 1 TONPOCHIIH BEPHYTh
npejocTaBJ/eHHble 00pa3siibl.

Ha npocbOy OTKIHKHY/IMCH MOYTH BCE JKEHIMHBI — B OTJIMYME OT 3Ha-
UUTEJIbHON YacTH yyacTBOBABLUMX B HCCJIEI0BAHHH MYKUMH. 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 MbITAgUCh
M300peCTH JIEKAPCTBO OT UMIIOTEHIIHU: OHU XOTEJIH CO3/1aTh MOJb3ylolleecs
CMPOCOM CPEICTBO JI/I1 HOPMAJIM3alliK KPOBSIHOTO 1aBJI€HHS], HO UM TTOBE3JI0
1306pECTH HEBEPOSITHO MOMYJSIPHBIN Mpenapar, NpUHECIIHI MUJJIHAPAbI
JI0J1J12POB BBIPYUKH.

MenHMHCKHE OTKPBITHS, KOTOpbIE MPOUCXOAAT CaydYaiHo, Hayrai, —
TUNH4YHOe siBeHue. Ho ceromHsi cutyauus 10BOJIbHO OBICTPO MEHsIETCS.
3aBeplleHHe BCETro HECKOJbKO JeT Ha3ad npoekrta «['eHom uesoBeka»
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MPEANCNOBUME 13

U HeJlaBHee OTKPbITHE MEXaHU3MOB, MO3BOJSIOUIUX BHOCUTh U3MEHEHHUS
B paboTy T'€HOB Yy B3POCJbIX, MPOABHUHYJO HAC OT CTAPOH MapajurMbl, Iie
HEBO3MOXKHO ObIJIO MpeJcKa3aTh nporpecc B 00J1aCTH 3[paBOOXPAHEHUS
¥ MEJMIIMHBI, K HOBOH, B KOTOPOH 3/[paBOOXpaHeHHe 0Ka3aJoCh HH(OpPMAIH-
OHHOW TexHoJiorueld. P3it nogpo6Ho nucas B cBOUX paboTax, UTo KJIOUeBOH
XapaKTepUCTHKON HH(OPMAIIMOHHOH TeXHOJIOTHH CTAHOBUTCS €€ CTPEMHUTEIb-
HO€, SKCIOHEHI[HAJIbHOE Pa3BUTHE.

M Mbl y2Ke moyKMHaeM MJ0/ibl 3TOT0 HOBOTro 3HaHUs. CerojHs y Hac ecThb
Cpe/CTBa, MO3BOJISIOLIUE CEPbE3HO COKPATUTb PUCK MOPaXKEHHS OCHOBHBIMU
CMepTeJIbHbIMU 3a00JIeBAHUSIMU — paKoM U OOJIE3HSAMHU Cepjlla, a TakxKe
B 3HAUUTEJIBHON CTENEHU 3aMeIJIUTh CTaApEHHUE.

K coxajienuto, MHOTHe TPAKTHKYIOLIHE BPaud TPAJAUILMOHHON MEIUIMHbI
3aCTpsi/IM B CTAPOH MnapajiurmMe U rno-rnpekKHemy Jedyat Tak, Kak OyiTo Meu-
1lMHA He cTaJjia HHDOPMAallMOHHOH TeXHOJIOrHel. 3HaYUT, YTOObI H3BJIeUb KaK
MOKHO O0JIbllI€e MOJb3bl K3 HOBEHIIUX MEAULIMHCKHUX 3HAHUH, TOCTYITHbIX y2Ke
CEroJIHS1, TPUAETCS 3aHATHCS CBOUM 3/I0POBLEM CAMOCTOSITE/LHO, B HEKOTOPOM
cMbIcJie cTaB BpauoMm camomy cebe. Hanesitbest Godiblile He HA KOTO — JlaxKe
Ha Bpayel, XOTsl H OHU MOTYT 0Ka3aTh OLLYTHUMYIO MTOMOLb.

Llesib 3TOi 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,
ecnun Byay fenaTb BCe, UTO Bbl CKaxeTe?»

Psi1: «BaxkHO NOHMMATB, UTO Mbl MMEEM [0 C HEOrPaHUYEHHbBIMU BO3MOXHO-
CTsMM. ExXerofHO NOsBNSAROTCS HOBblE BaXKHbIE 3HAHWS 1 COBEPLUAOTCS HOBbIE
HayuHble OTKPbITWS. DTO MPOMCXOAMT BCe ObicTpee 1 ObicTpeey.

Uutatenb: «XOpoLLO, HO ecm § NoC/ayLlato Balln COBETbI M Bydy B TOUYHOCTK
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 3BYUYUT TakK:
Bbl NpoxueeTe Ha 20 neT fonbLues.

UunrtaTtenb: «20 neT — 3By4mT BNEYATASIOLLEY.

Pan: «On, nogoxanTe. MNo3xe Mbl pacckaXkem, 4to, Nnpoxxmns 3tu 20 neT, Bbl
okaxkeTech B byayllem, rae 6yayT LOCTYNHbI NPUHUMNNANBHO HOBblE TEXHO-
norun, 8 6yKBasnbHOM CMbIC/IE CMOCOOHbIE M3MEHSATbL BaLLIW FeHbl. Y>Ke CeroiHs
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14 TRANSCEND

pa3pabaTbiBaeTcs 6onee ThicAUM NpenapaToB Ha OCHOBE 3TWX TEXHONOTWIA. U 3T
MOXET NMPOAUTb BaLLy XM3Hb eLle Ha Napy AeCATKOB NeT».

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

Pai4: «BepHo. Tak Bbl AOXMBETE 0 CEPeiMHbI BeKa. V1 3Toro bonee uem AOCTAaTOUHO,
uTObbI NOSIBUMNCE HOBbIE Pa3paboTku, HANPUMEDP MMKPOCKOMMUECKIME YCTPOIACTBA,
cnocobHble nMepemelaThCs B BallleM KPOBOTOKE W M3HYTPW YNpaBsTh 340-
POBbEM — Ha K/IETOUYHOM YPOBHE. Takas TEXHOMOrMs MOLAPUT BaM eLLie MHOIO NIET.

UuTatennb: «Okelr, Tenepb 5 HAUMHAKO MOHVMATb, O UeM UAET peuby.

Pain: «OT1AnuHo. MosiBneHne HOBbIX pa3paboToK B OLHOM MEPUOLE BPEMEHM
[laeT BO3MOXHOCTb AOXMUTb A0 cnefytollero. Mockonbky HOBble JOCTUXEHMS
BO3HMKAIOT BCE Yallle, Mbl Mofaraem, 4To meHblle uem yepes 20 neTt cpeaHss
NPOAOMKUTENBHOCTb XU3HWU exerofHo OyaeT yBennumeathes 60/blle uem
Ha rog».

Yurtatenb: «CpeaHAs NPOAO/IKMUTENBHOCTb XMN3HU HOBOPOXAEHHOTO?»
Teppu: «Het, NpoAOIKUTENBHOCTL NIMUHO BaLLEN XMU3HWY.
UuraTtensb: «[lofiyyaercs, UTO Mbl XXUBEM B MEPETOMHbIN MOMEHT.

Teppu: «OTAMuHO ckaszaHo! KoHeUHo, rapaHTMin HEeT. 3aBTpa B BaC MOXET MONacTb
MOTHWS, HO Mbl BAIM3KM K TOMY MOMEHTY, KOTJa MeCoK BPEMEHM B BaLLIMX IMUHbIX
MEeCOYHbIX Yacax CMEHWNT HanpasieHne ABUXEHNSAY.

UuTaTtens: «<Ho mHe He xoueTcs ObiTb 95-NE€THUM CTapUKOM Ha MPOTAXKEHNN
OecaTUNEeTUA MW OaXke BEKOBY.

Paii: «A 3TO He TO, UTO Mbl MMeeM B BUAY. B 3TOM KHMIe mbl pacckaxkem, Kak
MOXHO 3aMeANNTb CTapeHue yxe cerofHs. B pesynbsrate Bbl OyeTe ocTaBaThCs
MO/IOAbIM A0 TEX MOp, MOKa He NoSBATCS ropasfao bonee coBeplUeHHble 3HaHWS
1 TEXHOMOT MM, KOTOPbIM BYIET NOA CUY OCTAHOBUTL CTapeHMe 1 faxe 0bpaTmnThb
ero BCMsAThb. Tak UTO peub MaeT 0 HECKOHEUHOM MOTOLOCTU M XKN3HU.

3KCMOHEHUMANBHbBIA® POCT NHO®OPMALMOHHbIX
TEXHONOrnm

B 1964 rony, korna Teppu nauan udyuathb husuky B Yuupepcurtete bpanneiica
ropoaa Yosarema, wrat Maccauycerc, Tam elie He OblJ1I0 KOMIBIOTEPOB /J14
CTYJEHTOB. A B HECKOJIbKMX MUJISIX OT Hero — B MaccauyceTcKoM TeXHOJI0-
ruueckom uHctutyte (MTH) Kem6pumxa — curyauus 6biia unoit. MTH Gbla

* o
DKCINOHEHIHAJIbHBIIH POCT — TaKoe BO3pacTaHHe BEJIHUYHHBI, KOTia CKOPOCTb POCTa MPOINOpLHOHA/bHA
3HAUEHUIO caMoil BesinunHbl. 3deco 1 daree — npumeu. peo., ecau He YKa3aHo UHoe.
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HACTOJILKO MepeaoBbIM By3oM, 4To B 1965 roay, korna Psii moctynua tyna
Ha MepBbIH Kypc, y HUX y2Ke Oblyl CBOH KoMmIbloTep. MMeHHO nosTomy Pt
v notes Tyja yuuthes. Tot komnbioTep (IBM 7094) ctoua 11 muaauronos
110J171apOB (0 CerojiHsIlIHEMY KYpCY), 3aHMMaJl 3HAYUTEJIbHYI0 YacTh 371aHUsI
1 HCIT0JIb30BaJICs MPoheccopamu U ThiciuaMu CTyieHTOB. CeroiHs KoMIbloTep
Ballero MOOGMJIBLHOrO TeJjiehoHa B MUJIJIMOHBI pa3 MeHbllle, B MUJIJIHOHBI pa3
JlelleBJie U B Thicsuy pa3 MoliHee. [TokasateJib «1eHa/mpoH3BOAHTEIbHOCTEY
BbIPOC B MUJIJIMAP/L pa3. Yzke Ternepb 006J1a/1ast MOLLIHBIMH H Cepbe3HbIMU HHOP-
MallMOHHBIMHM TEXHOJIOTUSIMH, B OJ1MzKa1IKe 25 JIeT Mbl CTaHEM CBUJIETEJISIMHU
CJIelYIOILIEro CKauKa pa3BUTHS, B pe3yJibTaTe KOTOPOTro MPOU3BOAUTENBHOCTh
TeXHUKH YBEJHYUTCS B MUJIJIMOHBI pa3 6e3 J0MOJHUTENbHbIX BJIOKEHHH.
Keraru, nocsiennuit Tako# ckauok Obis coBepiien 3a 40 jieT: Bce moTomy, 4To
YBEJMYMBAETCS CaMa CKOPOCTb KCIIOHEHLHA/IbHOTO pPOCTa.

Elte onnH BaxKHbI MOMEHT: M0I00HbIHA MOTPsICAIOLLMI SKCTTOHEHHAJIbHbIH
pocT HabJ1I0/1aeTCs He TOJBbKO B 00J1aCTH BbIUHCJUTEJILHON TEXHUKH U CPEJICTB
cBsidh. CoBCceM HeJlaBHO OH HayaJicsl IPUMEHHUTEJbHO K OHOJIOTHH YeJloBeKa.
Ilnst npumepa paccmoTpum npoekT «['enom uesnoseka». Korna B 1990 rony
6b1J10 06BSABJIEHO O €ro 3amycKe, 3TO BbI3BaJo MHOTO cropoB. CKeNTHKH,
a MX 0KasaJoch OO0JIbLIMHCTBO, CChIIAJUCh HA TO, UTO, pacroJaras caMoi
COBPEMEHHOH annapaTypoi U JJyulinmMu cnetpanuctamu, B 1989 rony ynanoch
pacugpoBaTh JHLIb OAHY JAECATUTHICAUHYIO YaCTh reHoMma. [IpoekT 6bl
paccuurtad Ha 15 sieT. Yepes cemb ¢ M0JIOBUHOM JIeT ¢ MOMEHTA CTapTa NpoeKTa
CKENTHKH He coOUpaJiuCh C1aBaThCsl, YKa3biBasi Ha TO, YTO MPOHJIEHA yxKe
M0JIOBMHA MyTH, a paclindpoBaHa TOJNbKO OJlHA COTasi YaCTb FeHOMa.

Ha camom nieqie paciindgpoBka isia cTporo no njaHy — B reoMeTpHiecKoi
nporpeccuu. [lepBoifi rpaduk Ha cieayiolleidl CTpaHUlle UJJIIOCTPUPYET,
YTO ceMHMKpaTHOoe yasoeHue oaHoro npouenta agact 100%. Mimenno 310
¥ MPOU3O0IIJIO: TPOEKT 3aBEPIIUJICS HE TOJBKO BOBPEMSI, HO U C OTIepeKeHHEM
rpacuka. Bropoii rpaduk Ha Toil ke CTpaHHLEe JIEMOHCTPUPYET, KAK CTOUMOCTb
CeKBeHUpPOBaHUA™ ofHON napbl ocHoBaHui JIHK cHu3uiach B Mussinon pas:
¢ 10 nonnapos B 1990 rony no 0,001 uenra B 2008-m.

Exxeronno nauunasi ¢ 1990 roga o6bem cob6paHHbIX reHETHYECKUX
naHHbIX yaBauBaJscs. C MOMeHTa 3aBeplieHust npoekra «['eHom uesoBeKa»
B 2003-M 1 10 HACTOSILIIErO BPEMEHH 3TOT TeMIl coxpaHsieTcsi. Kaxkabiii roj
CTOMMOCTb CeKBeHHpOBaHHUs1 0/lHOK napbl ocHoBaHuil JIHK — kupnnunkos,
13 KOTOPbIX CTPOSITCS HAIlIM TeHbl, — yMeHblIaJach B MOJTOPa pasa.

* o o
CeksennpoBanne 6enkoB, JJTHK 1 PHK — onpenenenue nx aMHHOKHCIOTHO! HJIH HYKJICOTHIHOM MO~
cJle/I0BaTe/IbHOCTH. B peayJibrare nosydaercsi popMalibHOE ONHCaHHe NePBHUHON CTPYKTYPbI JIHHEHHOI
MaKpOMOJIEKYJIbl B BHJIE TT0CJ/IEI0BATENbHOCTH MOHOMEPOB B TEKCTOBOM BHJIE.
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lMocnepoBaTenbHOCTb POCTa AAHHbIX
B 6aHKe reHOMOB
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Pacuindporka nepsoro yesosedeckoro retoma crousa 1 000 000 000 noa-
sgapoB. Ceroans 060l MoxeT ¢ienaTh 310 3a 350 000 nonnapos. Ho ecan
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9TO BCE €elle BaM He 110 KapMaHy, MoJ0KAHTe HeMHOro. Beero HeckosbKo Jiet
OTIeJISIeT HAC OT TOTO MOMEHTA, KOrjia paciindpoBKa reHoma uejiopeka Oyet
crouthb 1000 nonnapos. ExkeronHoe yaBoeHne cKOpocTH MH(DOPMALIHOHHOTO
pa3BUTHSI XapaKTE€PHO MOYTH JI/151 BCEX aCMEKTOB HALero NOHUMaHUs1 GUOJIOTHH.

Hauu renbl, no cyTH, — MaJjieHbKHe KOMIbIOTEPHbIE TPOrPaMMbl, pa3pa-
60TaHHbIE B YCJOBHSX, HE TOXOXKHMX HAa COBpeMeHHble. PaccMoTpuM, Hanpumep,
reH pelenTopa HHCYJHHA B XKUPOBOH TKaHH, KOTOPbIH (haKTUUECKH FOBOPHUT:
«JlepKHUCh 3a KaxK/1y10 KaJIOPUIO, TOTOMY YTO B CJIE/LYIOLLEM OXOTHUYbEM CE30He
PopTyHa MOKET MOBEPHYThLCS K TeOe CIHHONU». DTOT I'eH COCJYKHUJ CBOKO
CJy2K0y I€CATKH ThICSIU JIET HAa3a/l, B YCJOBUSIX NOCTOSIHHOM HEXBATKU MU
M OTCYTCTBHS XOJIOAUJIbHUKOB. B Te BpemMeHa roJ101 Oblsl 0ObIYHBIM JI€JI0M,
a CMepThb OT HeJloe/laHus — peaJsibHOM, M0ITOMY 3anacaTh Kak MOXKHO 60Jibliie
KAJIOPUH U XPAHUTDL UX B CBOUX »KHPOBDLIX KJETKAX ObLJIO OTIHYHON HACEH.

B Hawu 1HM NMpUCYyTCTBUE 3TOrO FeHa B XKUPOBOH TKAHW MOPOAMJIO 3I1H-
nemuio npobJem ¢ Becom. CerofHs 1Boe U3 TpeX B3POCJbIX aMepUKaHIleB
CTPaJaloT OT U30OBLITOYHOIO Beca, a OJAMH U3 TPeX — OT OKUpeHUs. UTo Obl
MPOU30LLJIO0, eCyd Obl Mbl BAPYT OTKJIIOUMJHM 3TOT I'€H BO BCEX KUPOBbIX
kyaetkax? B nuaGernyeckom 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 CEPAeUHO-COCYAUCTbIMU 3a00/JeBAHUSMHU
 IpOKHJIH B cpenreM Ha 20% J0Jibllie, YeM MbILIH U3 KOHTPOJILHOM Py IIbI,
Yy KOTOPbIX 3TOT I'eH MpOojoJizKaJl PyHKILTMOHUPOBATL. DKCIepUMeHTaJbHbIe
MBIIIHK HUCMBITAIU HA cebe MPeuMyIecTBA OrpaHHUEHHs] KAaJOPUHHOCTH 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 Bl 0OHOBJIsSIETE TPOrpaMMHoe oOecriedeHre Ha CBOEM
KoMmmbloTepe. A nmporpammHoe oGecrieueHre HallIMX TeJl — reHeTHYeCKHH
KOJL — He 0OHOBJISJICS ThicsueeTUsIMU. ['eH pelienTopa HHCYJIHUHA B XKHPOBOH
TKaHH — JIMLb OJIMH U3 MHOTHX, OT KOTOPBIX OblJ10 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 rony 3aBepiuniach pabota 1o HCCJAeA0BAHUIO
PHK-unTepdepeniinu. dta TeXHOJOTHS TIO3BOJISIET HABCET/IA BbIKJI0YATh
onpejieJieHHble TeHbl BO B3POCJOM BO3pacTe. 3aMeuaTe/ibHO, YTO BCEro He-
CKOJIBKO JIeT CIYCTsl aBTOPbI HCCJIeI0BAHUS T0JYUYHIIH 3a Hero HobeseBekyto
MPeMHI0. ¥YiKe CylIeCTBYIOT HOBble pOPMbI F€HHON Teparnuu, Mo3BoJsIOLHe
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BBOJIUTb B OPraHu3M HoBble reHbl. [Tosyyaeresi, YTo Mbl He TOJIBKO HalLJIH
MPOrpaMMHBIH KOJL, JIeXKAUIMH B OCHOBE Y€JIOBEUECKON KU3HHU, HO H MOJYUYUJIH
BO3MOXKHOCTb €0 HU3MEHSITh.

Hawm Tak:ke 10CTYNHO KOMIbIOTEPHOE MOJEJHPOBaHHE OHOJNOTHYECKUX
MPOLECCOB. SHAYUT, MOYKHO TECTHPOBAThH HOBBIE JIEKAPCTBA U METO/IbI JIeUeHHSI
Ha KOMIIBIOTEPHBIX MOJIEJISIX, YTO 3HAUUTEJILHO YCKOPSIET MPOLLECC [0 CPABHEHHIO
C UCMBITAHUSIMU HA KUBOTHBIX U JIIOJAAX. EXKEroaHo MOIIHOCTb NMOA0OHbBIX
CPEJICTB KOMIBIOTEPHOTO MOJIEIMPOBAHHUS YBEIHUMBAeTCs B 1Ba pasa. Ceroaus
Mbl MOXKEM C HeObIBaJIOH TOYHOCTbIO YBUAETb, UTO MPOUCXOAUT B Iy1yOHHAX
Halux mMosra u teJsia. C KaxkJbIM TOJOM paspeliaionias cnocoOHOCTb TEXHO-
JIOTHH CKAHWPOBAHHUS YABAUBAETCS, MPEJOCTABJSIS TPUHIMITHAJIBHO HOBbIE
BO3MOXKHOCTH JL/Is1 MCCJIe/IOBaHHUS 3a00JieBaHUi (TaK1X, KaK O0JIE3HH CepiLa).

Panblue pazpaboTka JieKapCTBEHHBIX TpenapaToB HA3blBaJlaACh <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 MoJIoTOK». B Te BpemeHa Jstou
He yMeJIM PUAABaTh OPYAUSIM HYKHYIO0 (hOPMY, 11032Ke HAYUHJIUCh TPULY MbI-
BaThb U CO3/1aBaTh MHCTPYMEHThI JIJIsS PellieHUs] KOHKPeTHbIX 3ajiau. CerojiHs,
BIIEPBbI€ B HCTOPHHU, Mbl MOKEM JIeJIaTh TO K€ caMoe B JieUeOHbIX LleIsIX. YKe
BeJlyTCsl pa3paboTKH HOBbIX JieKapcTB GoJiee padyMHbIMHU CcrlocoGaMu, YeM
MOMNBITKH 10JI02KUThCS Ha yJady, KaK B cjyudae ¢ Buarpoi. Ternepb Mbl MOKeM
CO3/1aBaTh MOJIEKYJIbI 1/l BBINOJIHEHUST OTIPe/IeIeHHbIX 3aj1a4, HanpuMep JJis
OTKJII0UeHHs hepMeHTa, MPOBOIMPYIOIIEro Pa3BUTHE 3a60/eBaHUS, UIIH JJIs
dhopmupoBaHusi 6eJIKOB, cocoGHBIX O0POThCs ¢ 3TUM 3a6oJieBatueM. Jlasee
Mbl Moipo6HEE OCTAHOBUMCS HA TaKUX pa3paboTKax.

B naum nHu 3apaBooxpaHeHue W MeAMIIMHA — TMOUCTHHE HHpOpPMalU-
OHHbIE TEXHOJIOTHH, a 3HAYUT, Nepejl HAMH OTKPbIBAIOTCSI HOBbl€ TOPU3OHTHI.
Orciona cJieryet, UTo MOIIHOCTb TEXHOJIOTHH 3[IPaBOOXPAHEHUST KaXKIbIH TOJT
yaBanBaeTcs — P30 HasbIBaeT 9TO 3aKOHOM YCKOPEHUS OTIAa4YM BJIOXKEHUH.
IT1o o3Hauaet, uto B O6snkanire 10 jeT Mbl MOJYYUM B ThiCSIUy pas, a elle
yepe3 10 jiet — B MUJJIMOH pa3 60Jiblile BO3MOKHOCTEH JIJisl TOHUMaHHS,
MOJIe/IMPOBAHUSI, HMUTHPOBAHUSI U IIeperporpaMMHpoBaHust HHPOPMALIHOHHBIX
MpoLeCCOB, 3aMycKalolluX MexaHu3mbl 6oJie3Hell u crapenusi. CorsacHo
MozieisiM Past, pagmepbl TEXHUUECKHX CPEICTB YMEHbIIAIOTCS B TAKOM Ke
IKCMOHeHHaabHoM Temnie — npumepHo B 100 pas 3a necstunerue. Takum
o6pasom, uepes 20 set rexnuka cranet B 10 000 pa3 komnakTHee, yeMm cefvac.

Camoe yMBHTEeJIbHOE, YTO HAM Y2Ke IOCTYITHbI [IepPBbIE MJ10/1bl 3TOH OHOTEX-
HOJIOTMYECKOH peBOJIOIMK. Ecsin cyauTh Mo noceIHIM OTKPbITHSIM B 00J1aCTH
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FeHETHKH, MEJIMIIMHCKOTO CKaHMPOBaHHUS U OHOJIOTMYECKOr0 MOJCJIMPOBAHHS],
CTAHOBUTCS SICHO, UTO MHOTHME OLIMOOUHbIE MPEJCTABJICHUS O MEXaHU3MaAX
3a00JIeBaHUI OKA3aJIUCh CMEPTEJILHO OTacHbl B OYKBAJIbHOM CMbICJIe CJI0BA
(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 oiMHOUHBIA. OH CKJaabiBaeTCsi U3 MPUMEPHO
JUOXKHHBI TTPOLECCOB, KAXKJIbIH U3 KOTOPbIX M0 MPOLIECTBUU BPEMEHH MPHU-
BOJIMT HAC K noTepe (hU3MYECKUX, CEHCOPHBIX H YMCTBEHHbBIX CMIOCOOHOCTEH.
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 MOsIBSTCS 3HAHHUS, Aalolllie BO3MOXKHOCTb CTaTh elle
MOJIOKE.

HexkoTtopble U3 npoueccoB ctapeHust — HacTosiliue 3abojieBanus. Hanpu-
Mep, aTepocKJepo3, MpU KOTOPOM apTepHH 3aMOJIHAIOTCS HAaJleTOM Pa3Horo
KauecTBa, KaK MSATKHM, Tak U TBepAbIM (cM. raBy 2). [Tomumo Toro urto
3T0 3aboJieBaHue NMPUBOAUT K CEPAEUHbIM MPUCTYNAM H MHCYJbTaM, OHO
OJIMLIETBOPSIET CTapeHHe, MOCKOJbKY 3aTparuBaeT He TOJIbKO KOpOHapHble
1 MO3TOBbI€ apTEPUH.

Eue Mbl pacckaxem o6 ofiHOM Mpoliecce cTapeHusi, KOTOPbIH MOXKHO
MOBEPHYTh BCMATH NpsimMo ceiiuac. Mem6panbl Bcex 10 TPUIIHOHOB KJ€TOK
4eJI0OBEYECKOro TeJla COCTOSIT B OCHOBHOM M3 »KM3HEHHO BaXKHOIO BellleCTBa
CO CJI0XKHbIM HazBanueM «docdartuaunxonun» (PX). baaronaps cBoum
3ameuaresibHbIM cBoricTBaM DX M03BOJISIET KJI€TKAM COXPAHSAThL CTPYKTYPHYIO
LIeJIOCTHOCTh, He 3aTparuBast 3JacTHYHOCTH, oOecreynBaeT NoCTyIJIeHHe
MUTATEJbHbIX BELIECTB B KJETKH, a TaKxKe ypaBJsieT BbIBOJOM TOKCHHOB.
90% KJeTouHo# MeMOpaHbl AecsiTHIeTHero peGenka cocTouT u3 docdaTu-
quaxonunna. B yesoBeueckom Tesie @X BoipabaTbiBaeTCst OUeHb MeJJIEHHO,
M Ha MPOTSIXKEHHWH BCEH »KM3HM €ro 3amnachl nocteneHHo uerouiaores. Kak
npasuJo, coiep:kanue PX B KJIeTOYHOH MeMOpaHe MOXKHJIOTO YesoBeKa
coctasJisieT 0kos10 10%. C Teuennem BpeMenH KaeTouHast MeMOpaHa 3aroJi-
HSIETCS] TBEP/IBIMU KMPAMU U XOJIECTEPHHOM, KOTOPbl€ HE MOTYT BbITOJIHSTh
dynkuun GX. MMeHHO Mo 3TOH NpUYMHE KOXKaA MOKHUJbIX JIolel TepsieT
YIPYTroCThb, a Opranbl paboTaloT y2Ke He TaK XOpPOllo, KaK paHblie.
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Bbl MoxKeTe 06paTHTh 3TOT Mpolece BCMsTh NPsMo cefyac, npuHUMas
pochaTuanaXoNnH B KauecTBe 100aBKH K nutie. [ lJoMuMo Toro uto oH nomozkeT
COXPaHUTb MOJIOIOCTh KOXKH, YIyUlIHTCS ¥ paboTa opraHoB TeJia. Mbl 06cyaum
TOT U MHOTHE Jpyrue crnocoObl, M03BOJISIIOLIME 3aMe/IJINTh, 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 Jiv 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 MPUHLHUITHAJILHYIO POJIb TPH POPMUPOBAHUH
MporpamMMbl, ONTUMAJbHOH UMEHHO /151 Bac. UTOObI BBl CMOT/IM OTBETHTH HA 3TH
BOIPOCHI, Mbl PEJIJIOAKUM HECKOJIBKO MPOCTBIX T€CTOB (O0JBUIMHCTBO U3 HUX
MOKHO BBIMIOJIHUTB B IOMAlIHUX yCJa0BUsX). Takzke Mbl pacckaeM, Kak, HCXO1sl
13 OLIEHKH COCTOSIHUSI CBOETO 3/10POBbSI, MOXKHO CPasy ke chopMUpPOBaTh CBOIO
MHMBH/yaJIbHYIO TIPOrpamMmMmy.

M nomuuTE, 4TO MBI HE MOXKEM OKa3aThCsl B OMUCAHHOM HamMu 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 3aKkoH4Y€Ha, HaM OueHb [TOBE3J10: BpeMsl OT Bpe-
MeHH U3 Oy/yl1ero cTaJju MosiBASTLCS HAllM aBaTapbl C paccKasamMu O TOM,
KaKko# norpsicatouinii mup Beex oxxkujaet. Pain2023 u Teppu2023 pacckaxyt
0 TEXHOJIOTHSIX, KOTOPbIe OKaXyTcsl 10CTynHbl B 2023 rofy: 0 MeTofax jeueHus
CTBOJIOBBIMU KJIETKAMH, OMOHWYECKHUX OpraHax u MpoTe3ax, 0 KJOHUPOBAHUH
opratoB. baiaroapsi renomuke Kk 2023 roly Mbl MOJIy4MM BO3MOXKHOCTb BUJIETD
reHeTHYECKYI0 CTPYKTYpy GoJiee OTUETJIUBO, B pe3y/bTaTe BbICOKOTOUHbIE
MEeTO/Lbl TeParuu MO3BOJISIT JICYUTh U TPEJI0TBPALLLaTh 3a00J€BAHUS C FOPa3/10
60J1blIEH TOUHOCTbHIO, UCXOJIS U3 UHJIUBUJYyAJbHBIX 0COOEHHOCTEH KaxKJ0ro
KOHKpeTHOro nanuenrta. PagpaGoTka Takiux METOM0B Tepanuu TOJbKO HauH-
HaeTcsl, HO OJ1arojiapsi yCKOPEHHOMY SKCMOHEHIIMAJbHOMY TEMIly pa3BUTHS
TEXHOJIOTHH OHU CTAHYT MOJIHOLUEHHBIMU y2Ke B OJxKaliem Oyayiem. Kak
0TMeUaJioCh paHee, eXKero/lHOe yJIBOeHHe MOIIIHOCTeH HH(pOPMAaIlHOHHbBIX
TEXHOJIOTHI MPUBEJET K TOMY, UTO y2Ke yepe3 JIeCsTh JIeT OHU yBeJJuvaTcs
B 1000 pas, a uepes 20 gjer — 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 Jt0Oble HeOOXOIHMble
mMatepHaJbl U GOPMbl B KOPOTKHE CPOKH U 6e3 0coObiX 3aTpat. CeroaHs yxe
€CTh MPOEKThI Pa3paboTKH CyOMHUKPOCKONHYECKUX HAHOOMOTHUECKHUX POOOTOB,
UJM HAHOPOOOTOB, a CKOPO MOSIBUTCSI U HAyUHO-TeXHUUecKas 6aza Jiisi ux
CO3/1aHMsl. YCTEeUIHbIMH 0Ka3aJIMCh IKCIIEPUMEHTHI C BHEJPEHHEM B KDOBOTOK
YKUBOTHBIX B JIeUeOHBIX [IEJIS1X HAHOUHKEHEPHBIX YCTPOHCTB Pa3MEPOM C KJIETKY
KpoBH. B 01HOM U3 TakKX HccieJoBaHUH MOA0OHOE YCTPOHCTBO UCMOIb30BAIOChH
1151 JledyeHus caxapHoro auabera I tuna y kpoic. Hepes 20 jieT KpolleyHble
HAaHOPOOOTH! OYYT LUPKYJHUPOBATh B HALLIMX KPOBOTOKAX, BbITIOJIHSISI T€ XK€
(PYHKIIMH, 4TO ¥ COOCTBEHHbIE KJETKH U TKaHU, TOJNBKO C ropasno 60Jbliel
TOYHOCTHIO M HAJIEXKHOCTHIO. Halu aBatapel U3 6yayL1ero pacckakyT o ToM,
KaK HaHOOMOTHUECKHE IPUTPOLUTHI (KpacHble KPOBSIHBIE TeJblia) OyLyT 10CTaB-
JISITb KUCJIOPOJL B HALIM TKaHH — ObIcTpee U 3heKkTHBHEE, UeM COOCTBEHHBIE;
HAHOOHOTHYECKHE JIEHKOIUTI (GeJible KPOBSIHbIE TeJblla) CMOTYT MpPeJeJIbHO
TOUHO U MOJHOCTBIO YHUUTOXKATh UyKEPOJIHbIE BEllleCTBA, A HAHOOUOTHUECKUE
TpoMGodhard — peryaupoBaTh CBEpPThIBaHUE KPOBH.

PacckasbiBasi 0 Tpex marax K pajukajbHOMY MPOAJEHUIO »KU3HH, Mbl
4acTo UCIOJb3YeM CpaBHEHHE ¢ TpeMsi MoCTaMu. Hailla kHura craner 115 Bac
MyTeBOJIUTEJIEM B yTellecTBUU 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 cTapeHuto. Mbl pacckaxem,
KaK Ha OCHOBe YHUKaJbHbIX XapaKTEPUCTHK TeJia U MO3ra MOXKHO CO3JlaTh
coOCTBEHHYI0 MeTOIMKY 0310poBJieHust. [To [Teppomy mMocTy Bbl nepeiijere
JIBHXKYILIHICS Gapbep, MOTOMY YTO HalllM MO3HAHUS B GHOJIOTHH W criocobax
BbIX0Jla 32 €€ IPaHUIlbl YBEJHUHUBAIOTCS B TeOMETPHUUYECKOH MPOrPECCHH.

[TepBbifi MOCT pUBeNET KO Bropomy, 1 Mbl OKaXKeMCsl B SMULEHTPe OHO-
TexHoJorndeckoi pesodiiolinu. [ IpumepHo uepes 20 jieT cMOKeM ycoBepllIeH-
CTBOBATb COOCTBEHHbIE TeJ1a MOCPEACTBOM MOJHOTO MEPENnpPOrpaMMUpPOBaHHS
MpOTeKawIMX B HUX HHOOPMALIMOHHBIX MpPOlleccoB. 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, Tie HAC XKJIET HAHOTEXHOJOTHUECKAS PEBOJIIO-
LM$1: HACJIAK/1as5ICh €€ MJI0IaMHU, PEoIoJieeM OrPaHHUYEHHOCTh COOCTBEHHBIX
TeJ 1 6yJeM KUTh BEUHO.

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

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

P3112023: «Ha camom fiene 3To CTapuHHas TeEXHONOrM4. HasbiBaeTca “nostmnyeckas
BOIBHOCTb».

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

Teppun2023: «TouHo. Ham celtvac 3a 70, Ho Bnarofaps cepbe3HOMy NMpopbIBY
B aHTWBO3PacTHOM MefVLIMHE, KOTOPbIV MPOM30LLEN B NepBO ueTBepTM XXI Beka,
Mbl HEMOXO AEPXUMCS».

P3112034: «/1 Bbl OyfieTe CUACTIMBbI Y3HATb, UTO Mbl B OTIMUHOM opme 1 B 2034-Mm,
a Ham Bedb y>xe 3a 90. Ecnu ellle kakoe-To Bpemsi OyaeTe Nonb3oBaThCs Aef0B-
CKMMM cnocobamu Noaaep>KaHns 340poBbs, TO M Yy BaC eCTb LWAHC BCTPETUTD
2030-e rofbl MONOAbIMY.

UuTatenn: «Hy u Hy, Bac yxe yetsepo! Ho sawin 90-neTHmne aBatapbl BbIrAAAT
JaXke MOMoXe, uem 75-netHue».

Teppn2034: «Bce notomy, 4to nyutumm foctuxkeHmem Hauana 2020-x rofos cTana
BO3MOXHOCTb 3aMefINTb CTapeHue. A Tenepb Mbl MOXEM NMOBEPHYTb €r0 BCMATbY.

Uurtatenb: «MHe HpaBuTCca Balla oaexpaa. 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-
XKEHMeM OfieBaeTe BalLllero TPEXMepPHOro 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 obuxkaliTech, HO S MMeN B BUAY OAexXAy BallMxX aBaTapos
13 2034 roga».

P312034: «B Halie BpeMsa mbl CO3[aeM OAEXAY — 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: «OTAMYHAs HOBOCTb — B 6y,El,yLLI,EM 6onblue HeT MpavyeyHbIX».

Teppn2023: «BepHo, a ceryac caMoe BpemMst HEMHOIO pacckasaTtb O MeauumnHe
OynyLero.

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

P>112023: «OueHb aanexo! Jaxe B BalUM HN MOXHO ObINIO AMArHOCTMPOBAThL
MHorve 3abonesaHus Ha 6onee paHHWX CTaAMsX, HO C BalLVIMM 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 CTAaHOBUTHCS K1ETKaMM
NroObIX TKaHe opraHmama. Ecnm y Bac, Hanpumep, ecTb NOBpeXAeHWs cepaLa,
TO MOXHO CO3[aTb HOBble KNeTKM cepaua ¢ Bawen JHK. Ecnn y Bac caxapHbi
Amabet | Tna, To MOXHO Co3aTb HOBble KNeTKM OCTpoBKa JlaHrepraHca (CTpykTypa
B COCTaBe NOAXKENYAOUHOW Xene3sbl, KOTopas NpoAyLUMUPYeT MHCYNNH). Taknm
00pa3om BO3MOXHO OOHOBWTL BCE OpraHbl Ballero Tenay.

P3112023: «Takxe Ham y[anocb HalTV pakoBble CTBOIOBbIE KNETKM, KOTOpble
CTaHOBSTCA NMPUUMHOM BO3HUKHOBEHMNSA PaKoBbIX Onyxonen. CerofHs CyLwecTsyroT
2(DDeKTNBHbIE METOfbI EUEHUs MOUTK BCex JOPM pakay.

Teppr2023: «YT0 KacaeTcs cepAeuyHO-CoCyaANCTbIX 3a60NEeBaHWI, C MOMOLLIbKO
YCTPOWCTB BM3yanm3aLmm HOBOrO MOKOMEHWS Bpaum MOTYT HaMTK AaXke Mefb-
yalilme OTNOXEHUS xonecTepuHa (ONALWKM) B apTepusax cepaua v mosra.
KpoxoTHble poboTbl, NyTeLLecTBYOLLME NO STVM apTEPUSAM, OCHALLEHbI NAa3ePHOM
HacafKoMW, KoTopas npeBpalLaeT Menkmne HAsALLIKL B Nap, He AaBas UM yBeNUuu-
BaTbcs. CepAeUHble NPUCTYNbl — rMaBHasg NPUYMHA CMEPTM B BalLM AHN — Tenepb
6onbluas peaKoCcTby.

P3112023: «CeroaHs 61MoTEXHONOMMYECKas PEBOIOLMS 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 3 dekTa-
MW. HO B BalLe >X& BPemMs MPOM3OLLIO WU HECKONbKO MPOPbIBOB B MeAULMHE,
KOTOpble NpeBpaTnan ee B MH(MOPMALMOHHYHO TexHonorunto. KaptuposaHue
reHoma yenoseka 3asepLumnock B 2003 rogy: Tak Mbl NOMYYMUIN NMPOrPaMMHbIN
KOL YenoBeyeckom Xm3Hu (reHeTnueckunin kog). Toraa ke cTanu nosBagTsHCS
TEXHOMOIMU M3MeHeHus reHoB: PHK-nHTepdepeHUns ANns BbIKNOUEHWS FTeHOB
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 OMNONHUTENbHbIX 3aTpaT. [103TOMY CeroaHs,
B 2023 rony, MHMDOPMaLMOHHbIE TEXHONOTMK, NCMONb3yeMble B MEAMLIMHE,
npumepHo B 30 000 pa3 mMoLLHee, yem B BaLLe BPEMS».

Uutatenb: «[loxoxe, Bbl 40BeNN BUOMNOTMIO 4O COBEPLIEHCTBAY.
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P>112023: «[la, Mbl paboTaem Hag 3T1mM. OfHAKO MOHSATHO, UTO [1aXkKe ecnu nepe-
nporpammumpoBarts yctapesLuee 10, KoTopoe [4OCTanoch YeNoBeKy B HaCNeACTBO
ThICSUM NET Ha3af], BO3MOXXHOCTH UesloBeyeckoro Tena byayT HEM3MEHHO YCTynaThb
BO3MOXXHOCTAM, KOTOPbIE OTKPbIBAKOT HAHOTEXHOMNOM Y.

Teppun2034: «[1eCTBUTENBHO, CEFOAHA Mbl LLATHYAM Aaneko 3a npegesbl BO3-
MOXHOCTEWN, NPefOCTaBNeHHbIX MEPENPOrPaMMNPOBAHMEM YETIOBEYECKOTO Tesa.
Y Hac ecTb HAHOPODBOTbI — YCTPOICTBA Pa3mMepoMm C K/ETKY KPOBW, NaTpyanpy-
toLMe KpoBeHOCHble cocyabl. OHM MOTYT yaandTb M3 apTepuit ONgLWKK, ecnm
MX pasmep He 6ofblie HECKONbKMX MOMieKy. M03TOMY B HalW OHW apTepuu
90-neTHMX NtoAen Takue e ynctble, Kak getckue. K Tomy »xe HaHopoboTbl
HaXOo4ST M YHUUTOXAOT BPEAOHOCHbIE BUPYChI, HaKTEPWM, MPUOHBI N PaKOBble
KNeTKM [0 TOro, Kak OHW CMOTYT MPUUNHNTL BPEAY.

UunTaTenb: «[10Xoxe, 3TOr0 CTOUT LOXKAaThCA.

Pa1i-u-Teppu: «Tak OHO 1 €CTb. HO OAHOr0 OXMAaHMS HeAOCTaTOYHO, MOCKObKY
6onesHu 1 ctapeHne paboTatoT Ha NPOTSKEHNMN BCEN HaLLEel XU3HM. Hy>XHO
BCTPeTWTb Oyaylilee B xopoLuein hopmey.

UuTatenn: «[a MmHe Obl NPOCTO AOXMTH 1O STOTO».

Pait-n-Teppu: «Halwa KHura kak pa3 06 3Tom. Mbl pacckaXkem, UTo HyXXHO Aenatb,
uTOObI MPOXMTH AOCTAaTOUYHO [ONTO — pafn OyayLlelr BEUHON XKM3HM!»

CHAYANA NNEC, MOTOM [EPEBbBA

Panee, B Hawleil coBmecTHOl KHHre «DaHTacTHyecKoe MyTellecTBUE», Mbl
MoKasaJu JHilb HAOPOCOK KOHLEMIUH <TTPOKUTh I0CTATOYHO JOJTO, YTOObI
MOTOM KHTb BeuHO». Ho HeBeposiTHbIe 3asiBjeHUsT TPeOYIOT HEBEPOSTHBIX
JI0KA3aTeJIbCTB, U HY?KHO OblJIO TPEIOCTABUTL CePbe3HbIE MOATBEPKIECHHUS.
[TosTomy «PaHTacTHuecKoe MyTelecTBUe» COAEPKaJI0 MHOKECTBO HAyYHO-
TeXHHYECKHUX JAaHHBIX B MOJJEPKKY HAllIUX 3asBJeHUN. Ta KHUra Oblja
HacblllleHa HayYHbIMU cBeJleHusiMU W BkJtodasa 2000 uurat U3 HaydHOH
¥ MEeIHLMHCKOH JINTepaTyphl.

B sToii KHHTe HalIM WEH BOMJOUIAIOTCS B JETKOBBITOJHUMYIO MPO-
rpammy. Mbl Nogpo6GHO OMKUCbIBAEM MOJHOLEHHYI0 CHCTEMY YIpaKHEHHH,
yKa3blBaeM TOUHbIE I03UPOBKH MHUIIEBbIX 106aBOK, paccKa3biBaeM, Koraa
W TJle leJ1aTh aHa/lu3 KPOBH, a TaK:Ke rpejjiaraeM MHOTo Ipyroi noJie3Hou
nHpopmaLnu.

J1o/Ir02KUTeIbCTBO HeJlb3sl CYUTATh €CTeCTBEHHBIM MpolieccoM. B Te nasne-
KHe BpeMeHa, KOrja Hallu IreHbl TOJbKO (hOPMHUPOBAJIUCh, YeJOBEUECTBO
He OblJI0 3aUHTEePeCOoBaHO, UTOObI GOJBLILIHHCTBO JIOACH 10KUBAJH JI0 POXKCHHUS
MOTOMCTBA, TIOTOMY CHJIbl €CTECTBEHHOTO 0TGOPA OTCESJIN I'eHbl, KOTOPbIE
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MorJii Obl MOJAPUTD J0JT0JIeTHe HAalKUM npeakaM. K coxkaneHunto, Mbl yHac-
JIeI0BaJIM FeHeTHYEeCKUI KO/, 00eCneunBaloL1i ONTUMAJ/bHBIM 310POBbEM
ToJibKO nepBble 20 sieT )Kusnu. [IpumepHo ¢ 25 sieT Bce Mbl HAUHHAEM CTPaaaTh
OT pa3pyLUUTeJbHOr0 BO3/IEHCTBHSI Ipoliecca, U3BECTHOrO KaK cTapeHHe. DTOT
npouece HeycTaHHO paboTaeT, OTHUMAs 3I0POBbE, ¢ OJHON-eIMHCTBEHHOH
11es1blo — ObICTPO U 6e3 NPOBOJIOUeK PUBECTH HAC K PaHHeH rHbeJH.

MPOBJIEMA N NJTAH

Mbl pasneinan KHATY Ha J1B€ OCHOBHbIE YacTH. B nepBoii uacTu onuchiBaercs
[Ipo6siema — Bonpockl 0 TOM, MIOYEMY Hallla FeHeTHYecKas IporpaMma He 1aeT
BO3MOXKHOCTH PajloBaThCsl AOJTON XKHU3HU U KAKHE OCHOBHbIE OMACHOCTH
Hac noacrteperaioT. CeroaHs Hallld TJaBHble «yOUUIIBI» — XPOHHUYECKHE
3a00JieBaHUs: CepAeYHO-COCYIHUCTbIE, PaK, HHCYJbT, AHadeT U 60Je3Hb
Anbureiimepa. B nepByio yacTb KHUTH BOLIJIH TJ1aBbl, B KOTOPbIX MOAPOGHO
pacckasbiBaeTcsl 0 KaxKJIOM M3 3TUX «yOUHL», MPU 3TOM HE YIyCKaeTcs
U3 BUJLy OCHOBHAsl HJesl: Mbl T€HETHYECKH 3alporpaMMHUPOBaHbl yMepeTh
MoJioibIMU. Hanpumep, ThicsueeTust Ha3ajl 1Jisi MOBbILIEHHST BBI2KHUBAEMOCTH
B [1epBOOBITHOM MHUP€ MOSBHJINUCH ONpe/ieJIeHHbIe MeTaO0JIMueCKHe 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 XOJIOJAMJIBHUKOB, YTOObI €€ XpaHUTh. B oTCcyTCTBHE aHTHCENTHKOB
M aHTHOHOTHUKOB BocnaJieHue Oblio HeOOXOAUMO JJisl 3aXKUBJIEHUS paH
1 60pbObl ¢ HH(EKUUAMH, OJJHAKO CErojiHsl BOCNAJUTeJbHblEe MPOLLECChI
6odibliie ycyry6Jsior npobaemy, yeM petnaioT. OnHON U3 HAILIUX TeM OylIeT
peuleHue, oMoratlulee NoAAep:KUBaTh ONTHMAaJbHYI0 paboTy MeTaboJu-
YyeCKMX MPOLECCOB B TeYeHHe BCeH XKHU3HHU.

[Tocsie onncanus [IpoGJeMbl Mbl epeiieM KO BTOPOH YaCTH KHUTH, pac-
ckasbiBatolleil o [1nane — Haulell nporpamme 1o 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 TTPEOLOJIETh 3TH OFPAHUYEHHS, HO BECbMa BEPOSITHO,
YTO TaKHe TEXHOJIOTHHU U 3HAHUS MOSIBATCS B HeJlasieKoM OyjylieM. A 3HauuT,
Haula LeJ/b — MPOXKUTb J0BOJBLHO J0JT0 (M JOBOJIBHO J0JI0 0CTaBaThCs
310POBbIMH), YTOObI UMETb BO3MOXKHOCTb BOCIOJb30BATLCS JOCTHHKEHUSIMU
610- U HAHOTEXHOJIOTHI BO BCel ux noJjHote. M, Kak Mbl MOMHUM, pa3BUTHE
3TUX o0JlacTell yxKe HavaJoch, a B OJHKallIMe 1eCATHJIeTHS €ro CKOPOCTh
OyJeT HapacTaTh.

Kynutb kHUry Ha camte kniga.biz.ua >>>



http://kniga.biz.ua/book/MIF/-1/5180/?utm_source=site&utm_medium=pdf&utm_content=5180

26 TRANSCEND

B ocnose naurero [1nana siexkat iBa OCHOBHBIX MPUHLIKMMA: TPOPHUIAKTHKA
U paHHsis aMaruocTtuka sabogeBanus. Kitouesble nyHkThl [Lnana:

— Pasrosop c¢ jeuaium Bpauom

— Peugnakcanus (ynpasJsenue cTpeccom)
— OueHKa coCcTOsIHUST OpraHu3ma

— [luranue

— [luueBble no6aBKU

— VYMeHbllieHHEe KAJOPUHHOCTH pallioHa
— ®dusuyeckas Harpyska

— HoBble TexHosornu

— JleTokcuKkauus (ounlleHre opranuama).

YT0oOb! BbI JIETKO 3alIOMHUJIM COCTAB 3TON MOJIHOLLEHHON 03/10POBUTE/BHO-
npoduIaKTHUECKOH nporpaMMbl, Mbl puayMasu abopesuatypy TRANSCEND
(«ITpeononenue»)*.

KatoueBble myHkThl [1nana — 3To neBsATH 11aTOB Hallled MporpamMmMmbl
«[IpeonosieHne», KOTOPYIO Bbl CMOXKETE UCMOJb30BaTh, YTOOBI 1OCTHUD
ONMTUMaJbHOTO 310POBbS U J0JTOJNeTHSI. B aHriniickoM cJioBape cJjioBoO
transcend umeer caenytolee onpeeseHne: <IPeBOCXOANTb, HIH BBIXOAUTD
3a paMKH 0XKHJ1aeMOT0 WJM HOpMaJibHOro». [IpoKUTb 10CTaTOUHO OJ/TYI0
JKU3Hb /151 TOTO, YTOOBI MOTOM KMTbh BEYHO, — 3TO JIH HE TIPEBOCXOJACTBO
Y BBIXOJL 3a MpeJieJibl FTeHeTHYEeCKOT0 HaCIeIns?

Wrak, Mbl npuraaliaeM Bac B yAHBUTEJIbHOE MyTellecTBUe, YTOObI y3HATh,
KaK BBIHTH 32 IPaHHUILbI, YCTAHOBJIEHHbBIE UeJI0BeUeCKOH Mpupoaoil. OcraBasich
Ha nepeloBOl CTPEMUTEJBHO Pa3BHBAIOLLEr0Cs HAyYHOTO 3HAHMS, Bbl JeH-
CTBUTEJILHO CMOXKETE KIMPOXKHUTb JOCTATOUHO JI0JITO, JJisl TOrO UTOObI XKHUTh
BeuHO». JlaBa#iTe OTIIPaBUMCS B MyTh.

*B a66pesuarype TRANSCEND wucrosib3oBatbl nepsbie GYKBbI ICBSITH 11IAT0B [JIaHa HA aHMJIHHCKOM
sizbike: Talking with your doctor, Relaxation (stress management), Assessment, Nutrition, Supplements,
Calorie reduction, Exercise, New technologies, Detoxification.
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[JTIABA 1

MO3I' U COH

Bcio cso1o aicu3no s cmapancs 6oimo 300p08siM, A ewje MHe X0Mmeaocs nobosbLLe
Y3Hamo npo mo, KaxK aamediumo cmapenue. Bawa npoepanma deticmau -
meavHo pabomaem, NOCKOAbKY MHe NOCMOAHKO eosopam: «llompscaroue
soleasduus! Ymo mot deaaeutob, umobol soieasioems mak moa000?» 5 mouro
3HAI0, MO, N0 MHEHUIO OKPYHCAIOUILX, BbLeASIHCY SHAUUMEAbHO MOLONME CBO-
eeo hakmuueckoeo 8o3pacma.

CaHau (55 neT), Hawswmnn, TeHHeccn

[lepBasi uactb HacTosLEel KHUTH TToCBsileHa [Ipo6Geme — a KIMEHHO TOMY, YTO
Mbl FEHETUYECKH 3allpOrpaMMUPOBAHbI CTAPEThb. MbI 0OTHOCHTEJILHO HeJ10JII'0
MO2KEM HacCJ/1axK1aTbCsl XOPOLIKUM 310POBbLEM, a 6(’)JIbLHy}O HacCTb 2KNU3HH BbIHY K-
JIEHbI CTIPABJIATHCS C MOCJEACTBUAMU cTapeHust. [J1aBHAas 1 e AMHCTBEHHAS LieJb
CTapeHus — paspyllieHHe Hallero 3/10pOBbsl U B UTOre cMepTh. [Ipexke yem
HA4YUHATDb O6Cy>KIIeHI/Ie pas3JMYHbIX ITPOLECCOB, CBA3AHHBIX C 3TOH ﬂpO6JIeMOIU/I,
BAyKHO YSICHUTB, UTO CTAHOBUTbLCS CcTaplie (M Myjpee!) He TO :Ke caMoe, 4To
cTapeTb. Bee Mbl HeM3MEHHO B3pocJeeM, HO He 00513aTe/IbHO OJIHOBPEMEHHO
C 9TUM CTapeeM, Be/lb M0 ONPEeIEJEHUIO0 CTapEHHE MOKHO CUUTATh MPOLLECCOM
paspylieHus.

CeI‘O[LHﬂ Bbl CTaJiu CTapuie, HO nocTapeJin Jau? EcJsii BBINTHIN HECKOJIBKO
yallieK 3eJIeHOT0 Yasi, CheJd NaTh NOPLUH (GPYKTOB U OBOLLEH, XOTs Obl MoJ14aca
3dHUMaAJIMCh CITIOPTOM B CBOEH ueneBoﬁ 30HEe MyJbca, MNPUHAJIHA ONITUMAJIbHbIE
JJId CBOETO BO3pacTa U COCTOsIHUSA 310POBbsl IMMHULLEBbLIC 1106351@1, NPpHUATHO
NpoBeJid BpeMs ¢ OJU3KUMHU JIPY3bsIMH U JIIOOUMbBIM 4€JJOBEKOM, BBIITHJIH
60KaJ KpacHOro BHHA, y Bac Obljia poMaHTHUecKas (4 pudndeckas!) 61130CTh
C Cymnpyrom HJM MapTHEPOM, M Bbl XOPOLIO CMaJii BOCEMb YACOB MOAPSIJL,
BE€POSITHO, €CJIN U COCTAPHUJIHNCL, TO OYEHb HE3HAYUTEJIbHO. A ecuiu Bbl Bech
JE€Hb MpOoCUACJHN Ha JUBaHe, €JIh MOHYUKH Ha 3aBTpak, MNpoNnyCTHJ/H O6eIL,
BBIMUJIM CJULIKOM MHOTO KO(be, KypUJIH CUrapeThl U CIIOPHIIHN 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 jieT 1 MoJsiofio B 60 — Bcsl pasHulla B TOM, Kako#
00pa3 »KHU3HU Mbl BbIOMpPaeM JieHb 3a JIHEM M 4ac 3a YACOM.

Haue crapenne o6ycsioBieHO MHOXKECTBOM TipolieccoB. HekoTopble 13 HUX
OTJIMUAIOTCS TPOCTOTOH, HAPUMEDP HUCTOLIEHHWE 3aMacoB GocdaTHAUIXOU-
Ha — JKM3HEHHO Ba)KHOT'O BelleCTBA B MeMOpaHax HalIUX KJETOK. (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 0OCYJIUM €ro onTHMaJbHOE 3/I0POBbE, a TAKXKE COH, TIOCKOJbKY OH XKU3-
HeHHO HeoOXouM. [ToToM MbI 3atiMeMest cepjilleM, CHCTEMOM NUllleBapeHusl,
a TakK:Ke IMOJIOBbIMM OpraHaMu M TOPMOHAMH. 3aBepUIUT onucaHue paboThl
yeJIOBeUeCcKoro TeJsia 06CyKaeHne pa3HooO6pa3HbiXx MeTab0JMUeCKUX Mpoliec-
COB, BKJ0Yasl BocraJjeHue, METUIHPOBAaHUE U TJIHKUpoBaHue. M, HakoHell,
Mbl TOTOBOPHUM O F€HOMHKe. DTa HOBasi 00J1aCTb HAyKH PACKPbIBAET CEKPETHI
reHOB, KOHTPOJUPYIOLUIHUX H PETYJHUPYIOIIUX 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
M TJIIOKO3bI, TIOCTYNAIOWKUX B opranusm. [Tomumo storo 50% reneTndecko
MH(pOPMaLUK TPUXOAUTCS Ha MO3T. MIHBIMHU cJlI0OBaMH, MMOJIOBUHA BallIUX F€HOB
OIUCBIBAET CTPOEHHE MO3ra, B TO BpeMsl Kak BTOpasi MoJIOBUHA ONpe/e/isieT
cTpoenue octanbHbix 98 % opranos u TKaHel Baiero Tesia. Bosiee Toro, moar,
KaK JUpH2Kep, YIIpaBJseT KaxKAbIM yIapoM Balllero cepiia, Kazk/blM B3MaXxoM
pecHHULL, BIpaOOTKOH rOPMOHOB, He TOBOPS O JIPYruX, HGoJiee co3HATEJbHbIX
JIeHCTBUSIX. Y2Ke JI0JIr0€e 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 I/iaBe
MOJIOXKEHHS OKAXKYT, KAK CEPbe3HO 3aMeJVINTh CTapeHHe Mo3ra U u3bexKartb
3a4acTylo KatacTpopuyecKuX MOCAeICTBIUH MO3TOBON TUCHYHKIIUH.
[ToxkaJsyil, pagym cuuTaeTcsl caMbIM BaXKHbIM B MUpPE SIBJICHHEM — MMEHHO
OH JIaeT BO3MOXKHOCTb 0CO3HABATh U U3MEHSITh OKPY2KaIoLLylo cpeny. JIyuuini
npuMep eMHUILbl 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 BJIOXKEHHUH,
KoTopblil cchopmyupoBad Pait. [IpocTpancTBenHoe pagpeliieHue yCTpOHCTB
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30 YACTb I. MPOBTEMA

/151 CKAHMPOBAHMS MO3ra yJBaMBaeTCs KazK/Ibli rojl — TakK »Ke, KakK i 06beM
€XKEeTOJIHO MoJlyuaeMoil MH(OPMaILUK O MO3Te.

CerojiHsi Mbl 3HaeM, 4TO uesoBeuecKUit Mo3r coctTouT u3 100 munnnapnos
HEHPOHOB U TPUJIJIMOHA BCIIOMOTATE/IbHBIX IMaJbHbIX KJeToK. Panblue cuura-
JIOCh, UTO IVIMAJIbHbIE KJIETKH 00€CTeUnBaIOT TOJMBKO PU3UUECKYIO MOIIEPIKKY
HelpOHOB, OJIHAKO IMOCJ/IeJIHHE UCCJIeI0OBAHUS 1T0Ka3aJ/d HX BaXKHYIO POJib
B BO3JIEHCTBUM HA CHHATICHI, HJIM KOHTAKThl MeXK1y Hellponamu. Hatir mo3r Ha-
cuuthiBaet 0koJ10 100 TpUIIMOHOB MOOOHBIX KOHTAKTOB, 110 GOJIbIIEH YacTH
MMEHHO OHH JIeJIaloT HAC pa3yMHbIMU. BOT Takasi cjiokHasi lITyka — MOS3T.

O6bem uHpopMalMKM O MO3re YBEJIUUUBAETCS B T€OMETPUUECKOH Mpo-
rpeccuu, HO CrocOOHBI JIM Mbl pa3o0paThcsi B TAKOM KOJIHUECTBE JIaHHBIX?
Ha nporskenuu Thicsiyesetut co Bpemen [lnarona yesoBeyecTBo Myyaer
BOTPOC: JOCTATOYHO JIH Mbl Pa3yMHbl, YTOObI MO3HATL CBOH COOCTBEHHBIN
pasym. [Iporpammuct Jlyrnac Xoduitaarep nucad, 4to, <MOKeT ObITh, JIUIIb
10 BOJI€ CJlyyast 4eJJOBeUeCKUH MO3T CJAUIIKOM ¢J1ab, 4TOObI MOHUMATh CAMOT0
ceOs». DTH cJioBa ObIJIK HanucaHbl B 1979 rouy, U Mbl JIOKaxeM, 4T0 JIJI0
o6cTouT He Tak. [lo mepe c6opa noctatouHoil HHPOPMALLMM O KOHKPETHOM
yuacTKe M0O3Ta y Hac MosIBJSETCS BO3MOKHOCTb MOCTPOUTD €0 TOYHYIO MaTe-
MaTHYeCKYIO MOJIe/Ib K MMHTHPOBATh Ha KOMITbIOTepe ero padoty. Hanpumep,
nporpaMMucT J10ia YOTTC 1 ero KoJlJieru co3iajiu KOMIbIOTEPHYIO MOJIE/Ib,
MMHUTHPYIOLLYIO PAGOTY TI0XKHHbI YIaCTKOB CJYXOBOH KOPbl MO3ra. DTH y4aCcTKHU
OTBEUYAIOT 32 00pabOTKY 3BYKOB, KOTOPbIE Mbl CJIbILLIUM. BocrpusiTne Moaesbio
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 (hopMHUpOBaAHKUE 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 JTI0XKHUHY
nuddepeHiianbHbIX ypaBHEHUH, HO IETH B 9TOM BO3pacTe ellle He 3HAKOMbl
C MaTeMaTHYeCKUM aHaJ/Ju30M. Terepb Mbl MOHUMaeM, KakK 3TO MoJydyaeTcs.
Ee M03:KeuoK 1eCTBUTEbHO PelllaeT 3TH ypaBHEHUS METOA0M Oa3UCHbBIX
¢dyHkiui. Koneuno ke, 370 NpoucxoauT HeocosHanHo. U s BbinosiHeHUs
ornpeJe/ieHHbIX 3a/1a4 BCE PAaBHO MPUXOIUTCS TPEHUPOBATh MO3KEYOK — BOT
nouemy B Jilo6OM JieJie BaxKHa NnpakTuka. M cHoBa 1Mo JJaHHBIM pasJiMuHbIX
TeCTOB paboTa KOMITLIOTEPHOH MOJIEJIH MO3KeuKa 0KasaJiach CXoxel ¢ paboToi
HACTOSILIEro MO3Keuka, (POPMHUPYIOLLEr0 HABBIKK. DTOT PUMEP HJLTIOCTPUPYET

Kynutb kHUry Ha camte kniga.biz.ua >>>



http://kniga.biz.ua/book/MIF/-1/5180/?utm_source=site&utm_medium=pdf&utm_content=5180

[MABA 1. MO3I M COH 31

MONyJsipHOe MHEHHE, UTO, XOTS1 Halll MO3T U CIOCOOEH Ha HEKOTOpble YIHBH-
TeJIbHbIE IOCTHIKEHUS, Mbl /12060 MOHUMAEM, KaK €My 3TO Y/1aeTcsl.

B nacrosiiiee Bpemst IBM Beniet MHoroo6elaionyio paboTy 1o co31aHuIo
MOJIeJIH KOpbI ToJIoBHOTO Mo3ra. [loxasyii, 3To camast BaxKHasi 4acTb MO3ra,
OHa ’Ke OTBeyaeT 3a aOCTpakTHoe 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 6osiee 5000 sieT, co BpeMeH MepBbIX KAMEHHbIX CKpHKaJei.
Bousiee Toro, pesysbraThl 3TOr0 BEJHKONO KOHCTPYKTOPCKOIO MPOeKTa, Hajl
KOTopbIM cerojitsi Tpyasitest 6osiee 50 000 yueHbIX 1 HHKeHepOB, oGecreyat
Hac METOIAMH CO3J/laHUsl HaMHOTO 6oJiee «padyMHoro» KommnsioTeproro [10.
Yro KacaeTcst BONPOCOB, 3aTPOHYTHIX B KHUTe, TO TOT MPOEKT pa3padoTaer
BbICOKO3(h(PEKTUBHBIE METOJIbI 151 KOPPEKIIMK HApylLlIeHUil B paboTe Mo3ra.

A cKOppeKTHPOBATh HYKHO JIEHCTBUTEIbHO MHOTO€e. Kak Mbl y2ke oT™Mevasu,
9BOJIIOLUS JlaJla IOCTATOYHO BPEMEHH /I B3POCJIEHHST U POBHO CTOJIBKO JIeT
B3POCJIOH 2KHU3HHU, CKOJBKO HEOOXOAMMO, YTOOBI HALLIM 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 HAIIETO MO3Ta yBSAAET, CTPEMHUTETbHO
WJIM nocTerneHHo. Mbl HauMHaeM CTpajaTh OT Pa3pyLUUTEJbHbIX BPEIHbIX
NPUBbIYEK, IEMIPECCHH, TPEBOKHbBIX PACCTPOUCTB U MHOTUX JIPYTUX HAPYLUEHUH,
He TOBOPS y2Ke 0 BO3MOKHbBIX KATACTPO(PHUUECKUX MOCJEACTBUSIX OLTUOOUHBIX
CY2KJICHUH.

Mbl — TBOPLIbI CBOET'O MO3TA

Bo3M0KHO, O1HUM H3 BaKHEHILINX OTKPbITHH B 00JIACTH 3/10POBbSl MO3Ta,
CBfI3aHHBIM C HEJJABHUMH JIOCTHKEHUSIMH HHPOPMAILMOHHBIX TEXHOJIOTHH,
MOZKET 0KasaTbes ero HefiporyactTuuHocTh. C cepennnbl XIX Beka cuuTtasoch,
YTO y4aCTKH MO3Ta »KECTKO 3arporpaMMHUpPOBaHbl HA pellleHue KOHKPETHbIX
3ajlay, a HepBHbIe KJETKH He BoccTaHaBauBatoTes. B 1857 rony dpanitysckuii
neilpoxupypr ITosib Bpoka cBsizas onpesesieHHble KOTHUTHBHbBIE pACCTPONHCTBA
C MOBPEXKJAEHUSIMH KOHKPETHBIX YUaCTKOB MO3ra B pe3yJ/bTaTe HeCUaCTHOro
cJyuasi uJu ornepalnu. bosee ctoseTus cunTanoch, uTo, B OTJIHUHE OT APYTHX
yacTel TeJia, cnocoOHbIX K pereHepalii, MO3r He MOXKET BOCCTaHABJINBATh
yTpaueHHble UJIH MOBPEKAEHHbIe HEHPOHbI M CBA3H, a YeJIOBEK HelpepbiBHO
1 6e3BO3BPATHO TepsieT MO3roBO€e BELIECTBO.
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JlanHble HOBeHIIMX HCCJIe0BAHUE B 06J1aCTH KAPTHPOBAHHUS MO3ra 1o-
KasaJu, 4TO MO3T ueJioBeKa o6JajaeT MaacTHYHOCTbIO, U 3TO JeJaeT ero,
BO3MOXKHO, CAMbBIM JIMHAMUUHbBIM W CAMOOPraHU3YIOLUIHMCS OPraHOM YeJio-
Beveckoro teJsia. HecMoTpsi Ha TO 4TO pa3/iMuHbIM y4acTKaM MO3ra npucylia
orpeJieJieHHasi CTeneHb CrelHann3allii HaBblKOB, MO3T KEPTBbl MHCYJIbTA
3a4acTylo crocoOeH rnepeHecTy 00pabOTKY HABLIKOB M3 MOBPEXKIEHHOTO yuacT-
Ka B HeMoBpeKIeHHbIH. BoJjiee Toro, nocsenHue 10CTUKEHUS B CKAHUPOBAHUU
MO3BOJISIIOT YBUIETh, KaK (OPMUPYIOTCS HOBble HEHPOHHbBIE CBSI3H, U JlaxKe
NPOCJIEUTh POXKJIEHHE HOBBbIX HEHPOHOB W3 CTBOJIOBBIX KJETOK B pe3yJsibTare
MBICJIUTEJBHOTO Mpoliecca.

B xone onHoro skcnepumenTa B KanudopHuiickom yHuBepcHTeTe 06€3bsIH
YUHJIU BHITIOJIHSTL OTNPeJleJIeHHYI0 3aj1a4y ¢ MOMOIIbLIO OJIHOTO MaJiblia.
CpaBHeHHEe CHHUMKOB MO3ra 00€e3bsiH JI0 U M0CJe IKCIepUMeHTa MoKasaJo
CylLIeCTBEHHOE yBeJIHUeHHMe UKucaa HEHPOHHbBIX CBsi3el, 00yCcJ/J0BJeHHOE
TPEHUPOBKOUN 3TOr0 NaJjbla. YUaCTHUKU SKCIEPUMEHTA M0 0OYUEHUIO UTPe
Ha CKPHUIIKE MPOJAEMOHCTPUPOBAJIHU CYLIECTBEHHBIH PUPOCT HEHPOHHBIX CBSI-
3ell KaK pe3yJibTaT TOro, YTo NaJiblibl JJEBOH PYKH YIPaBJsiJid BbICOTOH 3ByKa.
B Pyrrepckom n Crandop/ickoM yHHBEPCUTETAX MTPOBOJIHJICS SKCITEPUMEHT
M0 CKaHUPOBAHUIO MO3Ta CTYJIEHTOB C JIUCJEKCHEH (MMEIOUIUX TPYAHOCTH
¢ uyrenuem). McnbiTyemble yuniuch pazauuath 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 cuctTeMbl 06ydeHUs, TPOKOMMEHTHpOBAJIA
3Ty uHpopMaluio Tak: «Bbl co3jlaeTe cBOi MO3T U3 TOTO, UTO MOJYUYAETE.

[Tocnennue uccaenoBaHus ¢ UCMOJb30BAHUEM CKAHUPOBAHUS MO3Ta
MO3BOJISIIOT B pexKUMe peaJsibHOro BpeMeHU HabJI01aTh, KaK OT/AeJbHble
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» BbI3bIBaJo crnopbl. Ho onu-
CaHHbIe BbIlle OTKPBITHS MPeJaralnT HoBoe 00 bsICHEHHE: s IEHCTBUTENBHO
C03/1a10 CBOK pa3yM M3 COOCTBEHHbBIX MbICJIEH.

[naBHbIN yPOK, KOTOPbIH HECYT HAM 3TH OTKPBITHS, TAKOB: MO3T HUUEM
He OTJIMYAeTCs OT MbILLILL OH JIOJIZKEH paboTaTh, YTOObI 2KUTh. BceM H3BecTHO,
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 OpraHM30BAHHOCTb U B KOHEUHOM cueTe paboTocnocoOHocTh. Kak aJs
TeJa, TaK U s Mo3ra cripaBe/yiiBa 1 06paTHasi 3aBUCUMOCTb. Ecji nocJie iiu-
TeJILHOTO NepepbiBa HAUaTh PeryJisipHO 3aHUMATbCS leueOHOM PUBKYJILTY PO
(JIOK) 1 BbIMOJHATH pr3uUecKre yrpaxKHeH s, 32 HECKOJbKO MeCSIIIeB MOXKHO
BOCCTAHOBHMTb MaccCy W TOHYC MbllLl. To »Ke camoe MPOUCXOAUT U C MO3IOM.

CTabunbHbIi
AEeHOPUTHbIN
LUMNUK

24 YACA CYCTA

l ®opmupoBaHune
s HOBOrO CMHarnca

CrabunbHbii
eHAPUTHbBIN
LMMUK

MepexopHbliii
AeHAPUTHbBIN
LWIMNKK
CnaboctabunbHblit
AEHAPUTHBIN
LUMMMK

CnaboctabunbHbii
NEeHAPUTHBIN
LUMMUK

CTabunbHbIi
NEeHAPUTHBIN
LUMMUK

CHMMKIN HEMPOHHbIX AEHAPUTOB in vivo: 06pa3oBaHve 4eHAPUTHOrO LWWMMKA 1 CMHarmca

MHorue uccaenoBaHus JAEMOHCTPUPYIOT, UTO JIIOAH, BCIO 2KHU3Hb 3aHUMAlO-
recst yYMCTBEHHBIM TPYyAOM, COXPAHAIOT YKHBOH YM. B Xo4€e KaHaJACKOro JIOHTH-
TIOJMHAJbHOTI0* HCCJIeI0OBaHUS 110/l HA3BaHUEM <<BI/IKTOpI/IH>> BbIsICHHJIOCDH, UTO

* . . . . .
JlonrutionunasnbHoe ucesenosanue (anea. longitudinal study, longitudinal design) — npoposmkuresnbHoe
OHTOFEHETHYECKOe HCC/IeNOBAHNE OIHHUX M TeX JKe HHIUBHIYYMOB.

Kynutb kHUry Ha camte kniga.biz.ua >>>



http://kniga.biz.ua/book/MIF/-1/5180/?utm_source=site&utm_medium=pdf&utm_content=5180

34 YACTb I. TTIPOBJIEMA

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 MO3KeUKa — ydacTKa MO3ra, OTBeYalollero 3a Nponu3BoJibHOE
JBHKEHHE, — HeoOXOAMMO 3aHUMaThCs (pU3ndeckol paboTol, B 4aCTHOCTH
pasBUTHEM HABBIKOB, KaK B CIlOpTe.

[IpencraByieHre 0 TOM, UTO JieBOe MOJyLIAPHE MO3ra BbINOJHSIET OJHH
BUJIbl JIEITELHOCTH, a NIpaBoe — JIpyrue, BEPHO JiKlIb oTdacTh. HenaBHo
OTKPbITble HEHPOHBI HOBOT'O THMA — BepeTeHOOOpa3Hble KJETKH —
nepemMelaloTcst U3 OIHOH MOJIOBUHBI MO3Ta B JIPYTYIO U, 0-BUAHMOMY, aKTUBHO
3a/lelicTBOBAaHbl B (hOPMHUPOBAHUH BbICILIUX SMOLMH y yesjoBeKa. B ogHOM
13 9KCTMIEPUMEHTOB UCMOJb30BAHUE HOBEHLINX CKAHEPOB MO3Ta, MO3BOJISIIOLLIUX
BU3YaJIn3UPOBATh OT/EJIbHbIE HEHPOHBI, MO3BOJIUJIO YBUETh «BKJIOUEHHE»
(yBesinueHHe aKTMBHOCTH) BepeTeHO0OPa3HbIX KJI€TOK B MO3I'€ HCIIBITYeMbIX,
KOTOpble CMOTpeu Ha oTorpaduio JOOUMOTO YeJ0BEeKa HJIH CJylIaJu
nJjay cgoero peberka. BeperenooOpasHblie KJETKH MOTYT ObITh 0COOEHHO
JUIMHHBIMH, PaclpoCTpaHsisich M0 BCEH JIMHE MO3ra, U TECHO B3aUMOJIEHCTBYIOT
C IPyTUMH HEHpOHAMH. 3aUacTylo oJlHa BepeTeHooOpa3Has KjaeTKa UMeeT
COTHHM ThICSIY CBsA3eH ¢ ApyrMMH. B oT/iMuMe OT BbICOKOOPraHM30BaHHbIX
KJIETOK KOPbI TOJIOBHOTO MO3ra, OTBeualollell 3a pallMoHaJbHOe MbILIJIEHHE,
BepeTeHo0Opa3Hble KJIETKH JIEMOHCTPUPYIOT HEMPEACKA3YeMYIO U JIOBOJIbHO
9K30THYECKYI0 (DOPMY, a TaKKe CTPYKTYpy CBsI3el.

BeperenooOpasHble KJETKH CBsI3aHbl TPAKTHUECKH € KaX/IbIM y4aCTKOM
MO3ra: TakuM 06pa3oM OHH MOJIy4atoT MHpOpMaI|io 060 BCeM, YTO TPOUCXOIUT
B OCTaJIbHbIX €ro cTpyKTypax. McesaenoBanusi, o KOTOpbIX Mbl YIOMSIHYJIH,
MOKa3aJid, YTO 3TH KJETKH He NMPUHUMAIOT yUacTHUsl B pellleHHH JIOTMUECKUX
3aj1a4, HMEHHO M0TOMY Mbl HE MOXKEM Pa3yMHO KOHTPOJIMPOBATH CBOU IMO-
LIMOHAJIbHbIE peaKIHH.

[Tomumo Toro 4To BepeTeHo0Opa3Hble KJAETKH UMEIOT CJI0XKHYIO CTPYKTYPY,
MX He TaK YK MHoro. M3 10 MuJiMapioB HeHPOHOB UeJIOBEYECKOTro MO3ra JIMllb
okoJ10 80 000 — BepeTeHooOpasHbie KJAETKU. Beero jiniiib y HECKOJILKO BUJIOB
YKMBOTHBIX UMEIOTCSI TaKHe KJeTKH. Y ropuaii ux nopsiaka 16 000, y 6oH060
(kapauKOBbIX MMNaH3e) — okoJio 2100, y mmumnansze — npumepro 1800.
HenaBHo BbISICHUJIOCH, UTO Y KUTOB 00JIblile BEPETeHO0OPA3HbIX KJIETOK, YEM
y Jtofel. MIHTepecHo, YTO y HOBOPOXK/JCHHBIX TaKHe KJIETKH OTCYTCTBYIOT:
riepBble MOSIBJISIIOTCS Y UeJIOBEKa B BO3PACTE YEThIPEX MECSI1IEB H OKOHUATEJIbHO
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(hopMHPYIOTCS K TPEM I'0jlaM, UTO TOYHO OTparkaeT npouecc GopMUpoBaHUs
y IeTeil Myajilero Bo3pacTa BbICHIMX SMOLUH U CMIOCOGHOCTH OPUEHTHPOBATHCS
B BOIIPOCAX MOpAJIH.

/— MPAMASA NMPOEKLINA MO3TA ﬁ
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[Tpumepro 45 000 BepeTeHoo6pa3HbIX KJAETOK pacroJiaraercsi B TpaBoM
noJiyuiapuu moara, octasabhble 35 000 — B sieBoM. [To-BUIHMOMY, 3TOT
HeOO0JIbLLION 1ncOalaHC U JIEXKHUT B OCHOBE MPE/ICTABJCHHS O TOM, UTO [1paBoe
noJiyliapve Mosra OTBeYaeT 3a HalllM YyBCTBA, a JieBoe — 3a JIorHuecKoe
MblllieHre. Ho, HecMOTpst HA TO YTO B PaBOM 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 MOBeJIeHHUS
HOPMaJIbHbIX — OHH TAKKE€ HUCIbITHIBAIOT SMOLLIUA U MbICJISIT JIOTHUECKH.

TPEHVUPOBKA ON14 YMA

[IpencraBJsieHue o TOM, UTO MIPABOE MOJyLIApHE MO3ra OTBEYAET 3a TBOPUECTBO
¥ SMOILMH, a JIeBOe — 3a JIOTHKY U pallHOHAJbHOCTh, CKopee MeTadopa, uem
oTpaxKeHue peaJsibHOro MOoJIOKeHUsT BellleH. TeM He MeHee TPEHUPOBKHU 151
MO3ra JI0JI?KHbI BKJIOYATh KaK JIOTHYECKHE 3a/1a4M, TaK U 3aJaHHUsl, BbI3bIBA-
101llMe AMOLIMOHAbHYI0 peakluio. M ecan B pamkax paGoueit uian yueOGHOH
JIEITEJIbHOCTH Bbl HE MOJb3yeTeCh JJOTMUEeCKUM MbILIJIEHHEM, HalauTe cebe
TakWe 3aHSATHS, KOTOpble MOTPebyIOT pellieHUs 3anady. BoiGop nmoucTuHe
OT'POMEH: OT HACTOJILHBIX UTP, TAKHUX KAK LLIAXMAThI, 10 PellieHHusI KPOCCBOP/OB
1 r0JIOBOJIOMOK CYJI0KY. Bbl MOKeTe 3a/IeliCTBOBATH JIOTHUECKOE MblLIJIEHHE,
MOJCUYNTBIBAS CBOU (DUHAHCHI HJIM COCTABJISIS MJIaH MOe3AKU. UTeHne u MMCcbMO
3aJIeHCTBYIOT KaK JIOTHKY, TaK U 3MOllMU. BbipaxkaliTe TBopueckue 1 apTH-
CTHYECKHE HAKJOHHOCTH, 06y4asiCb HTpe Ha MY3bIKaJbHOM MHCTPYMEHTE.
YuuTeCh TBOPUTb HCKYCCTBO C MOMOIIbBIO JIIOObIX CPEACTB, BKJIOUAsT KOM-
nbloTepHyto rpaduky. Haiinre xo66u. [loceniaiite o6pazoBatesibHblie KypChl
I B3pocJbix. [lyTemectByiiTe B HOBble MecTa. BecenyiiTe ¢ HHTepecHbIMU
¥ YMHBIMH JIIOJIbMU. A r1aBHOE, yIeJ/siiTe 0c000€ BHHMaHHe 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 ¥ 1OJIE3HBIN COBET J1JIs COXPAaHEHHSI 3/I0POBbsl MO3Ta: MOopPa3MbILIIsH-
Te, Kak cOepeub 3/10pOBbe CBOero Moara (u Tesia). MoxkeTe HauaTh ¢ BKJIOUEHUS
HEKOTOPbIX U3 HALIUX PEKOMEHJALUi B CBOH UHAWBUAYaJbHbBIH MJIaH.

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 MCCNefoBaHms Hauanmch ellje B Hallle Bpems,
eC/IN NX Y>KEe NCMONB3YHOT ANS NEeUYEHUs NOAeN B 2023 roay».

P3112023: «OHWM HEe NPOCTO Hayan1Ch B BalLie Bpems. Yxxe Torga B Maccauycetckom
TEXHONOMMUYECKOM MHCTUTYTE yueHbl 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 OblfNa HEMHOIO CTpaHHas, HO XOAMAN
OHW OUeHb daxe Hennoxo. JTtobol uenosek ¢ NogobHbIMKU 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 (DOpMHUpOBaHUIO 3aBUcUMOcTel. biaronapst HenasHo
06peTeHHbIM BO3MOXKHOCTSIM MOJIEJIUPOBATh U CHMYJHUPOBATh OCHOBHbIE
61M0JOrMUeCKHe U YMCTBEHHbIe MHPOPMALIMOHHbBIE TIPOIECCHl Mbl TOJyYa-
eM Bce OoJiee U GoJiee CJI0XKHbIE JaHHblEe O TOM, KaK paboTtaeT OHOXUMHUS
zaBucumoctu. Hanpumep, nodpamun — HelipoMeanaTop ya0BOJbCTBHUS.
OH Bbljie/IsSIETCS, KOT/1a Mbl UEr0-To 100MBaeMcs, ToOeK1aeM B COCTSI3aHUHU,
BCTyMaeM B OTHOLUEHHS C MPeAMeTOM Haluel JoOBH, 3a00TUMCS O KOM-TO,
reHepupyemM coOCTBEHHbIE HJIH XKe 110 IOCTOUHCTBY OLIEHHBAEM Uy2KHe HOBbIe
unen. Korzia /o HCOBITBIBAIOT TPYJAHOCTH C PEryJsipHbIM BblJleJEHUEM
nodaMuHa NoJoOHBIMU O6LIENPUHATHIMU CTOCOOAMH, OHH 3a4aCTyI0 HAYUHAIOT
UcKaThb GoJiee JIeTKue myTH.

OnuH U3 TakuX NyTell — aszapTHble UTpbl. 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 UT'POK yMHUpaeT U nomnaaaet 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, HAXO/S1
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
NpPUBJIEKATEJbHOCTb a3apTHOH UTPbl 3aBUCUT OT €€ HelpeacKa3dyeMOCTH.
1 BceM H3BECTHO, UTO LIAHCHI BBIMTPATh B a3apTHYI0 UTPY BCeria MHHUMAJb-
Hbl. 3aKOHOMEPHO, YTO 3aBUCHMOCTb OT TaKoro crnoco6a BbICBOOOXKAEHHUS
noamKuHa oKasblBaeTcsl naryoHou.

[ToxoxKu# 1IHKJ camopaspylienust HaOJI0aeTcsl NPU HAPKOTHYECKOH
3aBMCHMOCTH, KOTJla MpUBbIKaHHE (hOPMUPYETCs 3a CUET YIAOBOJbCTBHS,
MoJly4yaeMoro npu npueme nepBoi 103bl. M X0Ts1 3aBUCUMOCTb BCe ellle BUCHT
JIAMOKJIOBBIM MEUOM Ha/Jl UeJIOBEUECTBOM, y2Ke HAOJ/10/aeTCsl CTPEMUTEbHbIH
nporpecc B MOHUMAaHUH FeHeTHUECKUX OCHOB ee popmupoBanus. K npumepy,
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HafiJleHa CBA3b MEXK/ly MyTallUsIMU 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 HAa PaH-
Hell cTajinu yrnoTpeOJaeHus BellleCTB, BbI3bIBAIOUIMX MpUBbIKaHue. Ho xopoito
M3BECTHBIA MEXaHH3M 3aBHCHMOCTH M0Jpa3yMeBaeT, 4To CIOCOOHOCTD Bellle-
CTBAa BbI3bIBATh M0JI00HOE YJI0BOJILCTBHE CO BpeMeHeM ucueprnbiaetcst. Jlpyrue
reHeTHUYECKHE MYTallui MOT'YT MPUBOJAUTD K 0OLIEMY CHUXKEHUIO CTOCOOHOCTH
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-3THYECKUX 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 MJIM MOBeJeHHsl. B pe3y/ibTaTe H3MEHEHHsT XUMUUECKHX
MPOILECCOB MO3Ta OKa3bIBAOTCS HACTOJBLKO KATAaCTPOPHUUECKUMHU, UTO TAKUM
JIIOJSIM 3a4acTylo TpebyeTcsi npodeccuoHaJ bHasi NOMOLlLb.

HMccenenoBanus nokasblBaloT, 4TO yMepeHHOE NOTpebJeHre aJKoroJs
acCOLLMMPYETCsl € yBeJHUYEHHEM IPOIOJIKUTEJbHOCTH XKHU3HH, U HET HUYEro
CTpaLLHOro, YTOoObl BpeMsl OT BpeMeHH pa3BJjeKaTbCsl a3apTHbIMHM UI'PaMHU.
BosiblIMHCTBO reHeTHUECKH He MPeapacnooKeHbl K 3aBUCUMOCTH OT aJIKO-
roJisl HJIM a3apTHBIX MT'P, HO Y I0OBOJIbHO MHOTMX JIIOJIEH MeHbl HECYT TaKyto
NpepacroioKeHHOCTh. BaxKHO onpee/iuTh, eCTh JIM 3TH I'eHbl y Bac. Ecau
MofI00HOe 0OHAPYKHUTCS, CAeLyeT U3beraTb BCEro, YTo MOKET yBJeUb B 3TOT
rubesibHbIH KPyroBOPOT.

B HacTosilee Bpems BeJeTcs pa3paboTKa HOBOTO MOKOJIEHH S JIeKAPCTBEH-
HBIX NIpernapaToB, KOTOPble CMOTYT BO3BpalaTh OMOXHMHYECKHE MPOLECChI
3aBUCHMOT0 YeJioBeKa B COCTOsIHUE, OJIU3KOE K «JI03aBUCUMOMY». DTH Tpe-
napatbl He BCerjla U3MEHSIIOT MPUPOJHYIO MPEPACIONOKEHHOCTh, TOITOMY
HauboJsee 3pPeKTUBHBI B COUETAHUU C TPAJAHLUOHHBIMH MeJIMKAMEHTO3HbIMH
MeTOJMKaMHU JiedeHust 3aBucuMocTh. K coxkasienuto, yacToTa pelujiuBoB
B CJlyuae 3aBUCHMOCTH OT HAPKOTUUECKHUX BELIECTB, a3apTHBIX UTP, a TAKIKe
NpU IPYTHX BUAAX 3aBUCUMOTO MOBEJCHUS OUeHb BbICOKA JlaxKe MPH HaJHUHU
MCHXOJIOTHUECKON OMOLIK 60J1bHOMY. XOPOLLI0 H3BECTHO, YTO HAPKO3aBUCHMbIX
JIIOZeH TPUHATO CYUTATh HEU3JCUYUMBIMH U OHH JIOJ2KHbl paccMaTpHUBaThb
ce0sl B KayecTBe «BEUHO BbI3lopaBJuBatolInx». EcTh Hagex1a, 4To YHCII0
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peuHIuBOB MO2KHO CHU3HUTDL 3a CHET ITPUMEHEHHU ST JIEKAPCTB HOBOI'O I[TOKOJICHHUSI,
OKa3bIBaloUlUX HallpaBJI€HHOE BJIMSIHUE Ha CTOJIb KOBAapHbIE HeﬁpOMeauaTop-
Hbl€ U TOpMOHaJIbHbI€ Me€XaHU3Mbl (pOpMHpOBaHHﬂ 3dBUCHUMOCTH.

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

Kak o6cyzkanoch Bbillle, Mbl BO MHOTOM €CTh TO, uTo AyMaeMm. He menee
CTpaBeJJIMBO 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 2KHPa, N03TOMY JJIsl €r0 3/10pOBbsl 0CO6EHHO BaXKHO MOTPeOATD
noJiesnble XKupbl. Kak siikozanentaenosas kucjora (1K), Tak u nokozarek-
caenoBas kucJota ([I['K), cocraBasioiine oCHOBY }KMPOB OMera-3, KOTOpble
cozepKarcst B pbiGe, CUUTAIOTCS BaKHBIMH KOMIIOHEHTAMH TKaHell Moa3ra.

OCHOBHBIM KaTaJIM3aTOPOM CTAPEHHUSI MO3Ta BBICTYAET BOCHATUTEbHbIH
npoiiecc (runepakTUBalUs UMMYHHOU cHcTeMbl). [TosToMy Halm peko-
MeHJAlHHU 10 MUTAHHUIO, MPU3BAHHbIE COKPATUTh BOCMAJEHUsI, HATIPUMED
MCKJIIOUeHHe U3 PallMOHA YIJIEBOJOB C BBICOKUM TVIHKEMHUECKUM MHIEKCOM
(MpOIYKTHI C BBICOKHM COZIeprKaHMEM caxapa W KpaxmaJa), TakKe BaKHbl
W JUUIS COXPaHEHHUs 3I0POBbsI MO3Ta.

[To naHHBIM ABOMHBIX CJIEMbIX MJIALEO0-KOHTPOJUPYEMBIX UCCIEI0BAHUI,
MPUBOJIMBILUXCS B TAKUX BEAYILIHX MeIMLIMHCKUX KypHaJax, Kak Nutrition,
CJIeyIollMe MUTaTe IbHble BelleCTBA UPe3BbIUANHO T0JI€3HbI IS 3]10POBbS
Mos3ra.

BunnouetuHn — HaTypaJjbHas 1o6aBka, rnojyuaemasi u3 pactenusi 6ap-
BHHOK. YCH/IMBAeT KpoBoOOpalleHHe B TOJIOBHOM MO3Te, a TaKKe MOBbIIIAET
ypoBeHb aneHo3uHTpucdocdara (ATP) — ucToUHMKA SHEPTHH JJ5 MO3Ta.
MccenenoBanus nokasaJgu, 4To BUHIIOLETHH yJydlllaeT NaMsiTh KakK y Jitojel
C XOpolleH NaMsaTblo, TaK Uy TeX, KTO CTpajaeT ee rnorepen.

®Pocharuanacepun — HatypaJsbHas COCTaBJSAOLIIAS KJAETOUHOH MeM-
6panbl. Ero HauGosiee BbicOKOe cojiepXKaHue MPUXOAUTCS HAa KJIETKH MO3ra.
Yrnotpeb6Jenue dpochaTtuanaceprta 3amMmeJsieT MoTepto MaMsaTH U, 1O JaHHBIM
MCCJIEIOBAHHUH, MOXKET CMIOCOOCTBOBATL BOCCTAHOBJIEHUIO MAMSITH Y HEKOTOPbIX
MalMeHTOB ¢ BO3PACTHBIMHU YXY/LLIeHHIMU NamMsTH. Takxke dochatuanacepun
CHH2KAeT ypOBeHb KOPTH30J1a — OCHOBHOTO FOPMOHA CTapEHHSI.

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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'MHKro 6uao06a Ha nNpoTsKEHUH ThiCAUeJeTHH UCMONb3YeTCsl B TPAJAULIHU-
OHHOW KMTAaNCKOH MeJMIIMHE B KA4eCTBE OJIHOIO U3 OCHOBHbBIX KOMITOHEHTOB.
IKCTPAKT ITOr0 pacTeHHsl yCHIUBAET MO3roBoe KpoBooOpalleHue. Pesysbrathbl
MHOTOUHCJIEHHbBIX HCCJIEIOBAHWN YKA3bIBAIOT HA €r0 CIOCOOHOCTh 3aMe/JISITh
MoTEPIO KPAaTKOBPEMEHHON NMaMsTH Y MOXKUJbIX Jiofeh. B EBpone runkro
6us06a cyuTaeTcs pelenTypHbIM JIeKapCTBEHHBIM MpenapaToM, U pelenThl
Ha Hero BhIMUCBIBAIOTCS yallle, ueM Ha Jitoboe JIpyroe JeKapcTBEHHOE BEelleCTBO
ISl JIeUeHUs TOTePH NaMsITH.

AMK u AK npencrassiioT co60i 0CHOBHbIE COCTABJSIIONLINE XKHPOB
oMera-3 W MpUCYTCTBYIOT B BbICOKOH KOHIIEHTpallMu B TKaHsx Mo3ra. Obe
KHUCJIOThI CTOCOOCTBYIOT COXPAHEHHIO 3J1aCTHYHOCTH MeMOpaH KJeTOK MO3ra.
Kak yke ynomunasoch, Ham Mo3r Ha 60% COCTOMT M3 XKHpa; €CJIM YPOBHH
3liKo3aneHTaeHoBOH 1/HJIH 10KO3areKcaeHoBOH KHCJOT NafaloT HUKe HOPMbI,
MO3T 3aMeHSIET MoJIe3Hble KUPbl MEHee «IPaBUJIbHLIMU», TAKUMH KaK oMera-60,
1 Jlaxke ornacHbIMHU TpaHcxKupamu. Korjna 3To npoucxXoauT, KJeTouHble MeM-
OpaHbl TEPSIIOT CBOIO 3J1aCTHYHOCTD M Tepeiaya CUrHaJ0B MexK/ly HelipOHaMu
Hapyuaetcst. MHOXKeCTBO HCcJ/le/IoBaHUH 1T0Ka3aJo, 4To ynotpebdJerue 1ob6a-
Bok AITK /'K MOxKeT NPUBOAUTL K Y/1yULIEHHIO HACTPOEHHS U H36aBJCHHIO
OT TAKMX CHMIITOMOB, KaK JIeNPeCCHsl U TPEBOXKHOCTb.

®ocharuanaxoiut, o KOTOpoM Mbl OyjleM TOBOPUTH B IJiaBe 2, cuuTa-
eTcsl KJII0UeBOH COCTAaBJSIONIEH KJIETOUHbIX MeEMOPAH BCEX HALIMX KJETOK,
B TOM YMCJIe U KJEeTOK Mo3ra. MccaenoBanus nokasasu, 4to ynorpeoJeHue
docdaTuanaXoMHA B Ka4yeCTBe MUIILEBOH T00ABKH MOXKET CMOCOOCTBOBATh
YJYULIEHHIO MaMATH U 00y4aeMOCTH y JII0JIeH, He CTPalatolliuX NCHXHUYECKUMU
paccTporcTBaMH.

S-afeHo3UJIMeTHOHUH — HaTypaJbHOE MPOU3BOJAHOE AMHHOKHUCJIOTHI,
KOTOpasi B HOpMe BblpabaTbiBaeTCsl YeJJ0BEUeCKMM OPraHu3MOM H yyacTBYyeT
B METHJIMPOBAHUH (CM. TVIaBy D). 3a4acTyio B OpraHU3Me UeJsoBeKa 3peJsioro
BO3pacTa cojiep:KaHue S-aaeH03uJIMETHOHHHA KPUTUUECKH HU3KOE.

MHorouuc/eHHble KIMHUUECKHEe UCCJ/Ie0BaHUs MoKasaad 3(hPeKTHB-
HOCTb S-aJeHO3UJMETHOHWHA Y MallHeHTOB, CTpalalolluX JenpeccHen.
[TonoxkutenbHbIll 3 deKT nposiBysieTcst cpaBHUTENbHO ObicTpo. B oTau-
yde OT APYTHX JIEKAPCTBEHHBIX MpenapaToB /s JeueHUus JeNpeccuu na-
LIUEHTY He TpebyeTcs MOJAJIePKUBAThL HEKOTOPBIH HEOOXOIMMBIH YPOBEHD
S-ajeHO3UIMEeTHOHHHA B KPOBH, MO9TOMY €r0 MOXKHO CUHUTaTh 3p(eKTHB-
HbIM, HATYypaJibHbIM U ObICTPONEHCTBYIOLIUM CPEICTBOM JIJIs1 JIeUEHHSI JIEFKUX
nenpeccuil. Mcenenopanus ¢ yuactuem Jiofieit nokasann 3phekTUBHOCTb
S-aneHosnnmeTHOHNHA A/ YayuLleHUs QYHKIUK NedeH ¥ Tpu o6J1eryeHuu
COCTOSIHUS Y OOJIBHBIX OCTEOAPTPUTOM.
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HATYPAJIbHbIE MULLEBbBIE JOBABKW AJ14 30OPOBbA MO3TA

Muwiesas pobaska PexomeHpoBaHHas [O3MpPOBKa

BuHnouetuH 10 mr 2 pasa B eHb

®ocdatranncepuH 100 mr 2 pa3a B AeHb B TeYEHWE OJHOrO
mecsya, ganee no 100 mr B AeHb

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

MHrKo brnoba 80-120 mr 2 pa3a B aeHb

JIKo3aneHTaeHoBas kucnota (IMK) / 1000-3000 mr 3M1K B geHb

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

docdatnannxonmH 900 mr 2-4 pa3a B feHb

S-afeHoO3NNIMETMOHMH 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 00bSCHNTL ellle pa3?»

Teppr2034: «B HallMx KpOBOTOKAX LiMPKYIUPYHOT MUAMIMOHBLI 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 JHK. lomMrnmo 31oro, no Kanunnspam
OHUV MYTELIeCTBYOT B Hall MO3M, B OCHOBHOM [OCTaBNAs TyAa ynpasisemble
HepPOMMMAAHTaTbl aTpaBMaTUUHbIM COCObOM, TO ecTb 6e3 onepaunit. B Halwem
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 UeTBepTb CTONETUSAY.

P3112034: «bnarogaps TOMy UTO MOLWIHOCTb MHMOPMALMIOHHbBIX TEXHOMNOTMIA
3a rog ysenunuunsaetcs 6onee uem BABOE, CErOAHS KOMMbIOTEPHbIE TEXHOMOMN
B MMANMOHBI pa3 apdekTnaHee, yuem 20 NeT Hasag, a ke Toraa MX BO3MOXKHOCTM
Brneyatiann. K Tomy »ke KOMMboTepbl yMeHbLNAKUCL 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 MOrIu 6bl MeTb
KOMMbIOTEP, BCTPOEHHbIN B MO3I».

Uuratens: «[1paBna?’»
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Teppn2034: «Hy, ecnv y Bac 6one3Hb MNMapknHCoHa, To moxeTe. KoHeuHo, 20 net
Ha3aj Takol KomnbtoTep 6bin GonbLLe KNeTKM KPOBWM — NPYMEPHO C FOPOLLMHY.
Ho oH fiefcTBUTENBbHO 3aMeHsin COO0M YHUUTOXEHHbIN BONE3HBIO YHaCTOK MO3ra
¥ B3aMMOAENCTBOBA C HEMPOHAMM COCEAHMX YYaCTKOB, @ UMEHHO BEHTPasIbHOrO
3aHero sapa v cybTanammueckoro sApa, CoBCeM Kak HacTOSLLMIA. [TOMMMO 3TOro,
B TakoW KOMMbIOTEP MOXHO ObINo 3arpy3nTs HoBoe MO 13BHe».

UutaTtenb: «3T0 ObiN KaKoM-TO SKCMEPUMEHT?»

Teppr2034: «Her, Takas Tepanus Obina ofobpeHa YnpasneHvem no caHUTapHoOMy
HaA30pY 3a KAUEeCTBOM MULLIEBbLIX MPOAYKTOB 1 MednkameHToB CLLIA (FDA). A yxe
TOrfa CO34aBaMCh pyrne HEMPOMMMIAHTATbI, BKTKOUAS peTUHabHble. PeTrHanbHas
MMKPOCXeMa (Unn) NO3BONSET MO3rY NaLMeHTa, NEPEHECLLEro MHCY/BT, HaNPAMYHO
YyNpaBnsTb 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 3a NOCNEAHME 25 NeT NPOM3BOAUTENBHOCTb YCTPOMCTB BO3POC/Ia
B 30 MUNAMOHOB pas, a Ux pa3mepbl 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 BbICBOOOXAANCS Uepe3 CeMMHAHOMETPOBbLIE MOPbl YCTPOACTBA
B aBTOMATMUECKOM pexkmnme 1 61oKnpoBan aHTuTeNa. B MaccauyceTckom TexHo-
nornueckom mHcTuTyTe (MIT) ObINO CO3AaHO YCTPOMCTBO Pa3MepoM C KIeTKy
KpOBM, CNOCOOHOE HaXxOAMTb M YHUUTOXATb PakoBble KAeTKW. Tak uTo, eciu Bbl
NPUMEHNTE 3aKOH YCKOPEHMS OTAAUM BAOXKEHWU K TOMY, UTO ObINO BO3MOXHO
25 net Haszaf, 1o cerofiHg, B 2034 roay, He yaAMBUTECH NMPUCYTCTBMIO B HaLLIMX
KPOBOTOKaxX MWIIMOHOB YCTPOMCTB Pa3mMepOM C KIETKY KPOBW, MO3BONAFOLLMX
ynyyLaTb Halwm drsmyeckmne n yMCTBEHHbIE CMOCOBHOCTY.

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

P>112034: «HauHem C TOro, uto OHM 0becneumnBatoT NOMCK MPSIMO B MO3re.
HaHopoboTbI CyLLIatoT HaLLM MbICAIW, 1 €C/IM 3aMeUatoT, UTO Y Hac YTO-TO He Nony-
yaeTcs, NPeAoCTaBAAOT HY>KHYH MHMDOPMALIMFO, UTOObI STOT TBOPYECKMIA NMpoLiece
He npepbIBancsy.

UntaTenb: « MOry KynuTb Takyto LUTYKY. VI TO, UTO & MOry MOAy4MTb AOCTYN
KO BCEM UYENOBEUECKMM 3HAHMSM, HaXaB napy KHOMOK Ha YCTPOMCTBE, KOTOpoe
nomelLaeTcs B KapmaHe moei pyballku, yxe [OBOMbHO-TaKM YAUBUTENBHOY.
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P3112034: «CerofHs Mbl MOXem 06LLaTbCs APYr C APYrOM Hampsamyto, “mMo3r
B MO3r”, 3TO CTa/10 BO3MOXHbIM 61arofjapst BHeJpeHMo HAaHOPOOOTOB B MHTEPHETY.

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

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

UuTtatenb: «Kak 310 paboTaet?»

P3112034: «Ecnv Ham xoueTcs NonacTb B BMPTyanbHYHO 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. W torga mosr
HauYMHAET OLLYLLATh, UTO Mbl W NpaBAa HAaXOAWMMCS B 3TOM BMPTyanbHOW cpeje.

Teppn2034: «Ecnn MHe XOueTcs MoLIeBeNUTb PyKOW, TO ABUIAETCA MOS BUP-
TyanbHas pyka, TakvMm 06pa3om § MOry coBepLlaTh AeNCTBUS B BUPTyaNbHOM
cpepne. BupTtyanbHas cpefia BbIMAANT Tak Xe BNevatTnstoLLe, Kak KOMMbOTEPHbIE
Mrpbl B TBOEM BpemMeHU. IHorga okpy»karollas cpefa HanoMWUHAET 3eMHble
nen3axu, HanpymMep KpacuBbIA NAsSXK. B apyrux cnyuasx — daHtactmuueckue
MECTa, B KOTOPbIX 3aKOHbI PU3NKM He paboTatoT. MOXKHO MOMTH TyAa B OOMHOUKY
MAN BCTPETUTBLCS Tam C APYrMMU NFOAbMU. TaM MOXHO 0BLLATHCS C MOMOLLbHO
BCEX OPraHOB YyBCTBY.

UunTaTtenb: «A BbIrgaMTe Bbl Tak Xe, Kak B peanbHOCTN?»

P3112034: «Mbl faxke Mmoxxem M3MeHWUTb cebs. HeT HeobxoaMMOoCTH BCe Bpems
ObITb OOHUM U TEM >KE UETOBEKOMY.

UunTtaTtensb: «To ecTb Bbl 3abbIBaeTe 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 HaCToALLas peanbHOCTb U HaUMHAETCH
BMPTYya/ibHas, HaCTOMbKO TECHO OHM B3aMMOLENCTBYHOTY.

UuTtatenb: «UTo-HMOYab ewe?»

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

UunTtatenb: «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 VHTENNEeKTa C MOMOLLbKO TEXHUUECKMX
CPeACTB — CTapas naes».
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