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IIpeaucaosue

Jlo camoro mnocnieHero BpeMeHHU 3[paBOOXPaHEHHE W MeJMIIMHA pa3BUBAJIMCh Hayraja. Mbl
ZIeNaI OTKPBITHUSI, HE TIOHMMAs! YETKO MTPUHLIUIIOB paOOThl. 3HAEM, UTO BOT 3TO BEIIECTBO MOHMKAET
KPOBSIHOE JIaBJIEHUE, HO TIOHATHS He MMeeM noueMy. Mbl 4acTo «OTKpbIBaJIM» JIEKAPCTBA C HEOOXO-
JVMBIM CIIEKTPOM JISWCTBHS, B MPUAAYY MOMyYasi MHOKECTBO CEpPbe3HBIX MOOOUHBIX 3(PPEeKTOB, HO
He MMeJIM BO3MOKHOCTH CO3/1aBaTh Iperaparsl, TOYHO OTBEUYABIIME HAIIMM HYXKJIaM.

Harnpumep, B cepeaune 1980-x ronoB kommnanus Pfitzer pazpaborasia npenapar HOBOro THIla
no1 Ha3BaHueM «CuiieHapui». OH GokrpoBa hepMEHT, IOMOTAIOLINI PEryIMpPOBaTh apTeprallb-
HBII1 KpOBOTOK. Bbula Hajexaa, 4to OJIOKMpPOBaHUE ITOrO (pepMeHTa PUBEAET K PACIIMPEHUIO apTe-
Ui ¥ CHUXKEHUIO KPOBSHOTO AaBieHus. CuineHadu npoLes1 BCe 3Tarbl TECTUPOBAHUS BILIOTh JO
KJIMHWYECKUX UCIIBITAHUI Ha JTIOJX, HO ero 3(p(peKTUBHOCTb OKa3aJlach HEIOCTATOUHOM J1s BBIITYCKA
Ha PHIHOK. VccienoBarenn cooONMIM BCEM MAlMEHTaM O 3aBEpLICHUH MCTIBITAHUN U TOPOCHIIN
BEPHYTb IIPEIOCTABJIEHHbIE 0OPA3LIbI.

Ha npocb0y OTKJIMKHY/IMCh IOYTH BCE JKEHIIMHBI — B OTIMYME OT 3HAUYMTEJILHOW YacTH y4acT-
BOBABIIMX B UCCJIEIOBAHUM MYKUMH. B X0o1e nocienyomux teaeOHHbIX OITPOCOB BbISICHUIOCH, YTO
9TU MYKYMHBI UCTIBITAJI COBEPIIEHHO HEOKMIAHHBIN MOOOUHBIH 3(ppekT. CeromHs Bb HaBEpHIKA
3HaeTe cuiiieHadu o Mapkoi «Buarpa». PazpaboTdynky BUarpbl He MbITAIUCh H300PECTH JIeKap-
CTBO OT MMIIOTEHLIMU: OHM XOTEJM CO3/aTh MOJIb3YIOIIEecsl CIPOCOM CPEJCTBO ISl HOpMaIU3aliu
KPOBSIHOTO JIaBJIEHUsI, HO UM TIOBE3JI0 U300pEeCTH HEBEPOATHO MOMY/ISAPHBII Mpenapar, NpUHECIIUi
MUWJLTHAP/IB I0IJIAPOB BBIPYUKH.

MeauumMHCKUe OTKPBITHSL, KOTOPbIE IPOUCXOIAT ClIy4yailHO, Hayrajl, — TUIIM4Hoe siBieHue. Ho
CErofiHsI CHTYaIHsl IOBOJILHO OBICTPO MeHsIeTCsl. 3aBepIleHre BCErO HECKOJIBKO JIET Ha3aj MPOeKTa
«['eHOM yenoBeka» 1 HeJlaBHEE OTKPHITHE MEXaHU3MOB, MTO3BOJISIONIMX BHOCUTh U3MEHEHHS B padoTy
T'€HOB Y B3pOCJIBIX, IPOABUHYJIO HAC OT CTAPO MapaurMbl, IJJe HEBO3MOKHO OBLIO IPEACKa3aTh Mpo-
rpecc B 00J1aCTH 30paBOOXPAaHEHHSI U MEIMIIMHBL, K HOBOM, B KOTOPOI 3[JpaBOOX paHEHHE OKa3aJloCh
MH(POPMAIIIOHHOH TeXHoNoruel. Paii mompoOHo nucas B CBOMX paboTax, 4To KIIIOUEBOM XapaKTepu-
CTUKOM MH(POPMALIMIOHHON TEXHOJIOTMM CTAaHOBUTCS €€ CTPEMUTENIBHOE, IKCIIOHEHIIMAJIBHOE pa3BU-
THE.

W MBI yke MOKHMHAEM IIJIO[BI 3TOr0 HOBOrO 3HaHUA. CerogHs y HaC €CTb CPEACTBa, MO3BOJIAI0-
II€ CEPbE3HO COKPATUTh PUCK MOPaKEHUSI OCHOBHBIMU CMEPTEIbHBIMU 3a00JIEBaHUSIMU — PAKOM U
OO0JIE3HAMMU Cepllla, a TAKKE B 3HAYUTESILHOM CTENIEHH 3aMe/ITUTh CTapeHHe.

K coxanenuio, MHOrve NMpakTHKYOIIME Bpaud TPAAULMOHHOW MEAMLMHBI 3aCTpSAIM B CTa-
POl mapagurMe U No-MpekKHeMY JievaT Tak, Kak OyJTo MeAMLMHA He cTaja MH(OPMALMOHHOW TeX-
Hosoruei. 3Haumt, yToObl U3BJI€Yb KaK MOKHO OOJIbIIE MOJIB3bl U3 HOBEHMIIMX MEIULIMHCKUX 3Ha-
HUIA, JOCTYIHBIX YK€ CErOfiHsl, IPUAETCS 3aHATHCS CBOMM 3I0POBBEM CAMOCTOSATENILHO, B HEKOTOPOM
CMBICJIE CTaB BpayoM camoMmy cebe. HazesiTbest Goobllie He Ha KOTO — JJake Ha Bpadel, XOTsl U OHU
MOTI'YT OKa3aTh OLIyTUMYIO IOMOILIb.

Llenb 9TO¥ KHUTH TaKOBa: OOBSICHUTD, KaK MPSIMO ceifyac HavyaTh B IOIHON Mepe UCIOIb30BaTh
JOCTYIHYIO MEAUIMHCKYI0 MH(OPMALIUIO, YTOOBI CBECTH K HYIIIO PUCKH PA3IMYHBIX 3a00JI€BaHUNA U
PaIMKaJIbHO 3aMEJINTh CTAPEHUE OpraHu3Ma.

Yuraresb: «3By4dT HEIUIOXO, HO OOBSICHUTE MHE BOT YTO: CKOJBKO s
MIPOXKKBY, eciv Oyly JiesiaTh BCe, YTO Bbl CKakeTe?»

Poii: «BaxkHO MOHMMAaTh, YTO Mbl MMEEM [€JI0 C HEOrpaHUYEHHbIMU
BO3MOHOCTSIMU. EXerofHo mosiBIsIIOTCS HOBbIE BaXKHbIE 3HAHUS U COBEPILAIOTCS
HOBBIE HAyYHbIE OTKPHITHS. DTO IPOUCXOIUT BCE OBICTpee U ObICTpEe».
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YurareJib: «XO0poII0, HO €CJT 5 OCIYINAIO BAILIIK COBETHI U Oyly B TOYHOCTH
JeJaTh BCe, YTO OMMCAHO B 9TOM KHHTE, CKOJIBKO JIET MHE 3TO TIPUOABUT ?»

Teppu: «MHoroe 3aBUCUT OT TOro, Kak OOCTOAT Jefa JMYHO Yy Bac.
Hanpumep, Bbl reHEeTHYECKM MpeIpaclolokeHbl K CEpIeYHBIM IPUCTYIaM, HO
crieflyeTe HallMM PEKOMEHJAIMAM, OTYEro PUCK IMOMYYUTh CEpAECUHBI MPUCTYI
yMeHblaercs Ha 95 % — Mbl BEpUM, YTO 3TO BO3MOXHO. 3HAYMT, OTBET Ha BOIIPOC
3BYYHMT TakK: Bbl IpoxuBeTe Ha 20 JIET JOJbILE.

Yurarenab: «20 eT — 3ByYUT BIEUATIIAIONIE».

Paii: «Oi, nopoxaute. Ilozke mMbl pacckaxkeMm, uTo, TpoxuB 3tU 20
JIeT, Bbl OKaxerech B OydylieMm, riae OyayT JOCTYIHBI NMPUHIMITAAILHO HOBBIE
TEXHOJIOTUH, B OYKBAJILHOM CMBICJIE CIOCOOHBIE U3MEHSITh BaIllv TeHBI. YK€ CeroIHs
paspabarbiBaeTcsi OoJsiee THICSUYM MPEnapaToB HA OCHOBE 3THX TexHosoruit. U sto
MO’ET MPOJJIUTD Ballly )U3Hb €Ile Ha Napy JECSATKOB JIET».

Yurareb: «Tenepb BHIXOOUT, YTO 51 CMOTY MPOXUTH 1 Ha 40 JieT GoMbIIe».

Paii: «BepHo. Tak BBl goxkuBeTe /10 cepeauHbl Beka. M storo Gonee yem
JAOCTATOYHO, YTOOBI MOSIBUJIMCH HOBBIE PAa3padOTKH, HAITPUMEP MUKPOCKOITMUECKHEe
YCTPOICTBA, CIOCOOHBIE TIEPEMEIaThCs B BallleM KPOBOTOKE M U3HYTPH YITPABIISITh
3I0POBBEM — Ha KJIETOUHOM YpoBHe. Takas TEXHOJIOTMs MOJAPUT BaM €Le MHOIO
JIET».

Yurareab: «Okeld, Ternepb s HAUMHAIO TOHUMATh, O YEM UJIET peUb».

Paii: «Ommmuno. [TosiBieHre HOBBIX pa3pabOTOK B OAHOM MEpPHOJE BPEMEHU
JAaeT BO3MOXHOCTb JAOKHUTH A0 cieayomero. ITockoibky HOBbIE JOCTHKEHUS
BO3HUKAIOT BCE Yallle, Mbl IOJIaraéM, YTO MeHblle 4yeMm uepe3 20 seT cpenHss
MIPOJOJIKUTEBHOCTD KU3HU €XKErOIHO OyJeT YBeJIMUMBATHCS OOJBIIIE YeM Ha TOfl».

Yurarenanb: «CpeqHss NPOIOKUTENBHOCTD KU3HA HOBOPOXKIEHHOTO?»

Teppu: «Hert, nponomkuTeIbHOCTD JTMYHO Ballled KU3HU».

Yurareab: «[lonyyaercs, 4To Mbl )KMBEM B MIEPEJIOMHBIII MOMEHT> .

Teppu: «OmmuHo ckazaHo! KoHeuHo, rapaHTuil HeT. 3aBTpa B BaC MOXET
MONACTh MOJIHHSI, HO MBI OJIM3KHM K TOMY MOMEHTY, KOI/Ia TIeCOK BPEMEHU B BaIllUX
JIMYHBIX [IECOUHBIX YacaX CMEHUT HAlPaBJICHUE ABUKEHUS».

Yurateanb: «Ho MHe He xoueTcs ObITh 95-7IeTHUM CTApUKOM Ha MPOTSKSHUN
JIECATWIETUIN WUJIN JaKe BEKOB».

P3ii: «A 310 He TO, UTO MBI UMeeM B BUjy. B 3TON KHUTEe MBI pacCcKakem,
KaK MOKHO 3aMe/IJINTh CTapeHHe yKe cerofits. B pesysnbTare Bbl OyleTe OcTaBaThCs
MOJIOABIM JIO T€X TIOp, MOKa He MOSBSTCS ropa3no Oosee coBeplIeHHbIe 3HAHUS U
TEXHOJIOTMH, KOTOPBIM OYJET MOJ] CHITy OCTAaHOBHUTh CTapeHHe U Jake OOpaTuTh ero
BCMATh. Tak 4ToO peusb uaeT 0 OECKOHEYHON MOJIONOCTH M KUZHU».

SKCIHOHEHIIUAJIbHBIN! POCT TH®OPMAIIMOHHBIX TEXHOJIOTUH

B 1964 rony, xorga Teppu Hauan usyudats ¢pusuKy B YHuBepcutere bpanaeiica ropoga Yoiu-
Tema, IrTaT Maccauyycerc, TaM elle He ObUIO KOMITBIOTEPOB ISl CTYIEHTOB. A B HECKOJIBKMX MIJISIX
OT Hero — B MaccauyceTckoMm TexHonorudeckom uncrutyre (MTU) KemOpumka — curyarus Obuia
uHoi. MTU ObuT HACTONIBKO TIEpEIOBHIM BY30M, uTO B 1965 romy, koraa Paii moctynun Tyna Ha nep-
BBII KypC, Y HUX yXke ObUl CBOI KommbloTep. VimeHHO moatomy Pail u nomen Tyaa yuntbes. ToT
komibiotep (IBM 7094) ctomn 11 MUUTMOHOB A0JIIAPOB (110 CETOAHSIIHEMY KYPCY), 3aHUMaJT 3Ha-

! DkcnonenmaTbHbI pPOCT — Takoe BO3pacTaHWe BEJMYMHBI, KOTJa CKOPOCTh POCTa IPOMOPLHMOHATBHA 3HAUSHHIO CaMOM
BEJIMUMHBL. 30ech U danee — npumen. peo., ecau He YKasaHo uHoe.
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YHUTEJBHYIO YacTh 3/IaHUsI U UCTIONB30BAJICS MPodeccopaMu U ThICSTYaMH CTyAeHTOB. CeroiHs Kom-
MBIOTEP BalIero MOOMJIBHOTO TejlepoHa B MIJUIMOHBI pa3 MEHbIIIe, B MUJITMOHBI pa3 JIelleByie U B
ThICSIUY pa3 MoliHee. [Tokazaresb «1ieHa/poru3BOAUTEIBHOCT» BBIPOC B MUAJUIMAP Pa3. Yike Ternepb
o0Jajiast MOIITHBIMU M CePbhe3HBIMU MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMU, B OMkaiime 25 J1eT Mbl
CTaHEM CBUJETEJISIMU CIIEAYIOIIEro CKauka pa3BUTHS, B pe3y/ibTaTe KOTOPOro MPOU3BOIUTENbHOCTD
TEXHUKU YBEJIMYUTCS B MUJJTMOHBI pa3 0e3 JOMOIHUTENbHBIX BloxeHUi. KeraTu, mocieanuil Takoit
CKa4yoK ObLI coBepitieH 3a 40 JieT: Bce MOTOMY, UTO YBEJMUMBAETCS CaMa CKOPOCTb SKCTIOHEHITUAITb-
HOT'O pocTa.

Ente onyH BaXHBIT MOMEHT: MIOJOOHBIN MOTPSCAIONINI SKCTIOHEHITUATBHBIN POCT HAOTIOIAeTCsI
HE TOJIbKO B 00JIACTH BHIYMCIIMTENHHON TEXHUKU U CPEACTB CBsI3M. COBCeM HE/IaBHO OH HavaJICcs IIpH-
MEHUTEIbHO K OMOJIOruH vesoBeKa. [Jist mprMepa paccMOTpUM IpoeKT «[ eHoM yenoBeka». Kornia B
1990 romy ObITIO OOBSIBIICHO O €ro 3aITyCKe, 3TO BBI3BAJIO MHOTO criopoB. CKENTHKH, a UX 0Ka3aJIoCh
OOJBIIIMHCTBO, CCHUIANIUCH HA TO, YTO, pacrosaras caMol COBPEMEHHOU ammaparypoi v JIydIIiMA
criequanctamy, B 1989 rony yaanoch pacimgpoBaTh JUIb OAHY JECATUTBICYHYIO YaCTh FEHOMA.
[TpoekT ObLT paccunTan Ha 15 net. Yepe3 ceMb C MOJOBUHOM JIET C MOMEHTA CTapTa MPOeKTa CKell-
THKH He COOMPAJIUCh CAABAThCs, YKa3bIBas HA TO, YTO MPOMEeHA ykKe TMOJIOBHHA MyTH, a paciugpo-
BaHa TOJIbKO OJIHA COTasl YacTb FEHOMA.

Ha camom pene pacumdgpoBka 1uia cTporo 1o 1jiaHy — B reoMeTpudeckoit mporpeccu. Ilep-
BbIii TpauK HUXKE WUIIOCTPUPYET, YTO CEMUKpPATHOE yABOeHHe ofHoro mponeHTta gact 100 %.
VIMeHHO 3T0 ¥ TPOU301IIIO: MPOEKT 3aBEPIINJICS HE TOJIBKO BOBPEMSI, HO U C ONIepeKeHUEM Ipauka.
Bropoii rpadmk 1eMoHCTpHUpYeT, Kak CTOMMOCTh CEKBEHWPOBaHMSA> OfHOW Tapbl ocHoBanuii JJHK
CHU3WIACh B MWLITHOH pa3: ¢ 10 nomtapos B 1990 rogy mo 0,001 nienra B 2008-M.

Exerogno naumHast ¢ 1990 roma o6beM COOpaHHBIX T€HETMYECKUX JaHHbIX yrnBamBajcs. C
MOMEHTa 3aBepiiieHust npoekTa «['enom uenoBeka» B 2003-M 1 10 HACTOSIIIETO BPEMEHU 3TOT TEMIT
coxpansiercsi. Kaxaplil rosi CTOUMOCTh CEKBEHHPOBaHUs1 ofHOM napbl ocHoBaHui IHK — kupnmuum-
KOB, U3 KOTOPBIX CTPOSITCS HAIIIM T€HbI, — YMEHBIIIAJIACH B MOJITOPA pasa.

HOCJICI[OBaTeJIBHOCTb pocTa JAHHLIX B 0aHKe reHOMOB

2 Cekpenuposanue 6enkoB, JHK 1 PHK — onpenesnenue ux aMMHOKHCIIOTHOH MJIM HYKJIEOTH/IHOM MOCIIEI0BATeIbHOCTHU. B pesyiib-
TaTe nosyyaercs (hOpMaJIbHOE ONMCAHUE EPBUYHON CTPYKTYPhI IMHEHHON MaKpOMOJIEKYJIbI B BUJIE OC/IEN0BATENLHOCT MOHOMEPOB
B TEKCTOBOM BHJIE.
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Hamm ressl, o cyTH, — MajieHbKIe KOMIBIOTEPHbIE IIPOrpaMMBI, pa3paO0TaHHBIE B YCIIOBUSIX,
HE TMOXOXHX Ha COBpeMeHHble. PaccMOTpuM, Harpumep, TeH pelienTopa MHCY/IMHA B )KUPOBOM TKaHH,
KOTOpPbIY (haKTUUYECKU TOBOPUT: «JlepXkKHUCh 32 KaXIYI0 KAIOPUIO, TIOTOMY YTO B CJIEAYIOIIEM OXOT-
HUYbEeM ce30He POopTyHa MOXET MOBEPHYThCS K Tebe CIIMHOW». DTOT I'eH COCIYKUI CBOIO CITYKOy
JECSITKY THICSIY JIET Ha3all, B YCJIOBUSX MOCTOSHHON HEXBATKH MUIIM U OTCYTCTBHS XOJIOAUIBHUKOB.
B 1e BpemeHa ronoz OblT OOBIYHBIM JIEJIOM, & CMEPTh OT HEJIOEIaHUsI — peasIbHOM, TI03TOMY 3aracarh
KaK MOXHO OOJIbIIIe KQJTOPHA M XPAaHUTh UX B CBOMX KHUPOBBIX KJIETKaX ObUIO OTJIMYHOM HIEeH.

B Hamm 1HM MpHECYTCTBHE STOTO TeHa B )KMPOBOH TKAHU MOPOAWIO SMHUAEMHUIO MPOOIEM C
BecoM. CeromHs ABOe M3 TPeX B3POCIBIX aMEPHKAHIIEB CTPAAAIOT OT M30BITOUHOTO Beca, a OUH U3
TpeX — OT OXKUpPeHUs1. YTO Obl TPOU3OIILIO, €CIU Obl MBI BAPYT OTKJIIOYKJIM 3TOT TeH BO BCEX )KUPOBBIX
kietkax? B quabetrueckoMm meHTpe « [KOCIUH» MOIOOHBIN SKCIIEPUMEHT ITPOBOAMIICS HAa MBbIIIAX.
7KUBOTHBIE C OTKJTIOUEHHBIM '€HOM WHCYJIMHA ]I CKOJIBKO XOTENM, OCTaBasiCh CTPOMHBIMU. U 310
OblIa He Oose3HeHHas xynooa. OHu He Ooseu AUabeToM WITH CepAeIHO-COCYAUCTHIMU 3200/ IeBaHH-
SIMU 1 IPOKWIU B cpeHeM Ha 20 % [oJbllie, YeM MBIIIN U3 KOHTPOJIBHOU I'PYIIIbI, Y KOTOPBIX 9TOT
reH MpoAoikal (PyHKIIMOHUPOBATH. DKCIIEPUMEHTAIbHBIE MBIIIIY UCTIBITATIA Ha ceOe MperMyIecTBa
OrpaHUYEHHS KQJIOPUAHOCTU PAIIMOHA — €IUHCTBEHHOTO HAyYHO JTOKa3aHHOTO CIIoco0a, O3BOISIIO-
IIEro MPOJJIUTH XU3Hb. [Ipu 5TOM OHM Aenany Bce HA0OOPOT: er CKOJIbKO XoTeu. Heckomnbko ap-
MaleBTUYECKUX KOMITAaHUH YK€ TOPOISTCS BBITYCTUTh 3Ty UIEI0 HAa PHIHOK.

BcriomuuTe, Kak 4acto Bel OOHOBIISIETE MPOrpaMMHOE OOecTieueHrne Ha CBOEM KOMIThIOTEpE.
A mporpamMmHOe oOecTieueHre HAIMX TeJl — TeHETUIECKUI KO — He OOHOBJISUICS THICSAUYEIIETHSMM.
['en penenTopa WHCY/IMHA B )KUPOBOM TKaHW — JIMIIb OJWH M3 MHOTUX, OT KOTOPBIX ObLIO OOJbIle
TOJIb3bl B KAMEHHOM BEKE, YeM B 310Xy KOMITLIOTEPOB. MBI OCTOSIHHO paboTaeM HaJi OOHOBJICHUEM
[1O nns yenoeueckoro Tena. [IoyTn OAHOBpEMEHHO C OKOHYaHMEM COOPKM I'eéHOMa 4esioBeKa B
2003 roxy 3aBepumiach padora mo ucciepopannio PHK-unTepdepeHmn. Ita TeXHONIOrHs MO3BO-
JISIeT HaBCeT/a BBIKJIIOYATh OINpeeeHHbIE TeHbl BO B3POCIIOM BO3pacTe. 3aMeydaTesibHO, YTO BCEro
HECKOJIbKO JIET CITyCTsI aBTOPBI UCCIISAOBAHUS TTOMy4rIn 3a Hero HoGesneBekylo mpemuio. Yike cylie-
CTBYIOT HOBbIE (DOPMBI TEHHOM TEpanuu, MO3BOJISAIONIME BBOIUTh B OPraHu3M HOBbIe TeHbl. [Tomyya-
eTCs1, YTO Mbl HE TOJIbKO HAIIUTM MPOrPAMMHBINA KOJI, JIEKAIMA B OCHOBE YeJI0OBEYECKON KU3HH, HO U
MOy YHJT BO3MOKHOCTb €70 U3MEHSTb.

HaMm Takske HOCTYIHO KOMIBIOTEPHOE MOJEIMPOBAHUE OMOJOTMYECKHUX MPOIECCOB. 3HAYMT,
MOXHO TECTHPOBATh HOBBIE JIEKAPCTBA M METO/IBI JICUEHHS] HA KOMITBIOTEPHBIX MOJEJISAX, YTO 3HAUH-
TEJIbHO YCKOPSIET MPOILIECC N0 CPABHEHMIO C UCTIBITAHUSIMU Ha )KUBOTHBIX U Jofsx. ExeroqHo moi-
HOCTb MOIOOHBIX CPEJICTB KOMITBIOTEPHOTO MOJICIMPOBAHUS YBEJIMUMBACTCA B [Ba pa3a. CeroiHs Mol
MOXEM C HEOBIBAJIOW TOYHOCTBIO YBUAETh, UTO MPOUCXOAMUT B ITyOMHAX Hammx mosra u tena. C
KaX[bIM TOIOM pa3peniaioiiasi CliocOOHOCTh TEXHOJIOTHI CKAHUPOBAHUS yABaUBAETCS, MPEJOCTaB-
JI51s1 TPUHIMIIMATBHO HOBbIE BO3MOMKHOCTH IS UCCIIEIOBaHMSI 3a001IeBaHUi (TaKHMX, Kak OOle3HU
cepana).

Panbiie pa3paboTka JIeKapCTBEHHBIX MPENapaToB HAa3bIBAJIACH «OTKPBITHEM JieKapcTB». [1o
CYTH, MBI BEJIM TIOMCK BEIIECTB, KOTOpPHIE AaBaIX Obl BUAUMBIN MONOKUTETbHBIA 3¢ deKT. AHano-
THYHBIM 00pa30M NIepBOOBITHBIE JIIOAW CO3/IABAIM OPYAUS TPyAa, POCTO Noxdupast ux ¢ 3emin: «O,
BOT JIC)KUT TMOJIE3HBIN KaMeHb. /I3 Hero BBIAAET XOPOIIHiA MOJIOTOK». B Te BpeMeHa JIIonu He yMesH
MpUaBaTh OPYIHSAM HYXHYI0 (hOpMY, TO3Ke HAYUIHCh IPUIYMBIBATh U CO3/1aBaTh MHCTPYMEHTHI
IJIsL pellleHrsT KOHKPETHBIX 3a/1a4u. CeroiHs, BIEepBble B UCTOPUHU, MBI MOXEM JIeJ1aTh TO ke camoe
B JISYEOHBIX LENsAX. YkKe BedyTcs pa3paOOTKU HOBBIX JIEKAPCTB OoJiee pa3yMHBIMU CIIOCOOAMU, YeM
TIONIBITKY TIOJIOKUTHCS HA yaady, Kak B cliydae ¢ BUarpoi. Terepb Mbl MOXEM CO3/1aBaTh MOJICKYJIbI
IJTs1 BBITIOJTHEHUSI OTTPE/ICICHHBIX 3a]a4, HApUMep IJIs1 OTKJII0UYEHHs (pepMeHTa, MPOBOLUPYIOIIETro
paszButHe 3a001eBaHusA, UK JUIsT (POPMUPOBaHUS OEITKOB, CIOCOOHBIX OOPOTHCS € 9TUM 3a00seBa-
HueM. Jlanee Mbl HogpoOHee OCTAHOBUMCS Ha TaKUX pa3padoTKax.
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B namm AHU 30paBOOXPAHEHUEC U MEIUIIMHA — TMMOMCTHUHE I/IH(I)OpMaHI/IOHHbIe TEXHOJIOTUHU, a
3HAYUT, NIepeji HAMU OTKPBIBAIOTCS] HOBbIe TOPU3OHTHI. OTCIONA CIIeIyeT, YTO MOIIHOCTh TEXHOJIOTHIA
3/IPaBOOXPaHEHUsT KaK/IbIid TOJl yIBauBaeTcsl — P3ii Ha3bIBaeT 3TO 3aKOHOM YCKOPEHHsI OTJauH BJIO-
KeHWA. DTo O3HavaeT, YTo B Ommkaiimue 10 JieT Mbl TOJyIUM B THICSYY pa3, a erre yepe3 10 et —
B MWJUIMOH pa3 OOJIbIlie BOZMOXHOCTEH JIJIsl TIOHUMAaHWsI, MOJICTUPOBAHUSI, IMUTUPOBAHUS U TIepe-
MPOrpaMMUPOBAHUST MH(POPMAITMOHHBIX MPOIIECCOB, 3aMyCKAIOIINX MEeXaHU3Mbl OOJIe3HE U cTape-
Hust. CormacHo MopiesisiM Past, pa3mepbl TEXHUYECKUX CPEJICTB YMEHBIIAIOTCS B TAKOM e KCIIOHEH-
UaJIBHOM Temrie — npuMepHo B 100 pa3 3a mecatwierue. Takum oOpazom, yepe3 20 JeT TeXHUKA
cranet B 10 000 pa3 KoMIlakTHee, YeM ceiuac.

Camoe ymuBUTETbHOE, YTO HAM YKe JOCTYITHBI TIePBbIE IOl ITOM OMOTEXHOJIOTUIECKOU PeBO-
JIIOLIUN. Ecm CyOuThb I10 MOCJICOIHUM OTKPBITUAM B O6JIaCTI/I TFCHETUKH, MEJUITUHCKOIO CKaHHWPOBa-
HUA N 6I/IOJIOFI/I‘~IGCKOI‘O MOJCIMPOBAHHA, CTAHOBUTCA AACHO, YTO MHOT'IC O]_HI/I60'~IHBIC MpeaACTaBJICHUA
0 MeXaHM3Max 3a00JIeBaHHI OKA3aJIMCh CMEPTEILHO OMACHBI B OYKBAJILHOM CMBICIIE CJIOBA (JajIbIie
MBI paccKaxem 00 3ToM MojpoOHee). MHOrve U3 3TUX OTKPBITHIA, HAPHUMEP OTKPHITHE MEXaHU3Ma
Pa3BUTHS CEPACYHOTO MPUCTYTIA, OBUIM CICIAHBI COBCEM HEIAaBHO U JIETJIM B OCHOBY PEKOMEH/IAITHIHA,
KOTOPBIC MbI IPUBOIUM B STOU KHUTE.

BANII ITYTbh K KAPAINHAJIbHOMY
YIIVAHIEHUIO 310POBbA 1 JOJITI'OJIETHIO

Crapenue — npouecc He ofiMHOYHbIA. OH CKJIaJbIBA€TCSl U3 MPUMEPHO II0KHMHBI IIPOLIECCOB,
KaX[bIii U3 KOTOPBIX MO MPOIIECTBUM BPEeMEHU MPUBOAUT HAC K TOTepe (PU3NYECKUX, CEHCOPHBIX
Y YMCTBEHHBIX CIIOCOOHOCTEW. MBI pacckaxkeM O TOM, KaK B KOPHE 3aMeITUTh ITU MPOIIECChl, KaK
OCTAHOBUTH MX WU JIa)Ke MMOBEPHYTh BCHATh. Tak Bbl CMOXKETE COXPaHATh MOJIOJOCTD JI0 TEX IOp,
TIOKA He MOABATCS 3HAHUS, JAIOLIIE BOZMOXKHOCTD CTaTh €Il MOJIOKE.

Hekotoprle u3 mpolieccoB crapeHusi — HacTosiime 3aboneBanus. Hampumep, atepockiiepos,
IIpU KOTOPOM apTepUM 3aIOTHSIOTCS HAJETOM Pa3HOro KayecTBa, KaK MATKUM, TaK U TBEPAbIM (CM.
r1aBy 2). [ToMmumo Toro 4to 310 3a001eBaHre MPUBOINT K CEPICUYHBIM MTPUCTYIIaM M UHCYJIBTaM, OHO
OJIMLIETBOPSIET CTApEHUE, TIOCKOJIbKY 3aTParuBaeT He TOJBKO KOPOHAPHBIE U MO3TOBBIE ApTEPHU.

Eiie Mbl pacckaxeM 00 OJHOM IMPOIIeCce CTapeHwsi, KOTOPBI MOKHO TTOBEPHYTh BCIISITh TPSIMO
ceituac. MemOpanbl Bcex 10 TPUIJIMOHOB KJIETOK YEJIOBEYECKOTO Tejla COCTOAT B OCHOBHOM W3
KU3HEHHO BaXXHOTO BEIECTBAa CO CIIOKHBIM HazBaHueM «docdaruaunxomud» (OX). braronaps
CBOMM 3amMeuaTesibHbIM cBoyicTBaM DX Mo3BOJISET KJIETKaM COXPaHSTh CTPYKTYPHYIO LIEJIOCTHOCTD,
HE 3aTparuBasi AMACTUYHOCTH, 00ECTIeYNBALT MOCTYIUICHUE MUTATEIIbHBIX BEIIECTB B KJIETKH, a TAKKe
YIIpaBJIsieT BHIBOIOM TOKCMHOB. 90 % KJIETOYHOW MeMOpaHbl JAECATUIETHEr0 peOeHKa COCTOUT U3
docharnamnxomna. B yenoBeueckom tese PX BbipadaThIBaeTCsl OUeHb MEIJICHHO, M Ha TPOTSIKe-
HUU BCEU )KU3HM €ro 3arachl ocTeneHHo uctoriatcs. Kak nmpasuiio, conepxkanue @X B KJIETOUHOM
MeMOpaHe MOKUIIOro YesnoBeka coctanisieT okoio 10 %. C TedyenneM BpeMeHH KJIeTOYHast MeMOpaHa
3aI0JHAETCS TBEPABIMU KHUPAMU U XOJECTEPUHOM, KOTOpPbIE HE MOTYT BbINOMHATH (pyHKIMU DX.
VIMeHHO 110 3TOM MpUYKHE KOXa MOXKUJIBIX JTIOAEH TepsieT yIPyrocTh, a OPraHbl padoTaIOT yXke He TakK
XOPOLIO, KaK paHbIIIE.

Bbl MoXxeTe 00paTUTh 3TOT MPOLIECC BCIATH MPSMO ceiuac, npuHuMasi (pochaTuAnIXOIMH B
KavecTBe J0OaBKH K muile. [IToMrMO TOro 4To OH IOMOXKET COXPAHUTb MOJIONOCTh KOXKH, YyUIIIATCS
1 paboTa opraHoB Teja. Mbl 00CYIUM STOT U MHOTHE JPYTrUe CIOCOObI, MTO3BOJSIONINE 3aMEUTUTh, a
B HEKOTOPBIX CIIydasix OCTAHOBUTDb WJIM MIOBEPHYTh BCIIAThH MPOLIECCHI, JIEXKAIIME B OCHOBE CTAPEHUS.

Kimo4yom K Halmm pekoMeHJalusIM CTaHeT OLIEHKa JIMYHO Balllero COCTOSIHUS 310poBbsl. Kakue
y Bac OCHOBHbIE MpoOiIeMbl co 370poBbeM? Haxomurtech M Bbl B IpyIIe BBICOKOTO PUCKA Cep-
JEYHO-COCYAMCTHIX 3a00s1eBaHuii? MoxeT ObITh, BBl B TPYIIIE MOBBIIIEHHOTO PHCKA PAKOBBIX 3200-
neBaHuil? DPEPEKTUBHO M Ballle TeNO YTWIM3UPYET INMIOKO3y? Y Bac rMNepakTWBHAs MMMYHHasi
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cuctema? OTBETHI HA 3TH BOIPOCH UTPAIOT MPUHIUITHATIBHYIO POJIb TPU (POPMUPOBAHUM ITPOT PAMMBI,
ONTUMAJIBHOW MMEHHO Uit Bac. YTOObl BBl CMOIJIM OTBETUTh HA STU BOIPOCHI, MBI MPEIIOKUM
HECKOJIBKO TIPOCTBIX TECTOB (OOJBIIMHCTBO M3 HUX MOXHO BBIINOJTHUTH B JOMAIIHUX YCIOBHSIX).
Tak:xe Mbl pacckaxeM, Kak, UCXO/1sl U3 OLEHKHU COCTOSIHUSI CBOETO 3[J0POBbs1, MOKHO cpasy ke cop-
MHUPOBATh CBOIO MHVBUAYATBHYIO IIPOTPAMMY.

W nomHMTE, YTO MBI HE MOXEM OKA3aThCs B OMIMCAHHOM HaMH OyIyIlleM MrHOBEeHHO. [[j1st aToro
notpedyercs cienarh OeCYUCIIeHHOE MHOXKECTBO IMIaXKOB. HO Temeph BalM Imaru CTaHOBSITCS BCE
6onee ObICTPBIMU OJTarofapst TOMy, YTO 3/[paBOOXpaHEHUE MPEBPATHIIOCh B MH(POPMAIIMOHHYIO TeX-
HOJIOTHIO C XapaKTEPHBIM SKCTIOHEHITUATIBHBIM TEMITOM Pa3BUTHS.

Korga pykonuch Obljla IOUTH 3aKOHUYEHA, HAM OYEHb MOBE3JIO: BpeMs OT BpeMeHH U3 Oymy-
LIETO CTAJIX MOSIBJISITHCS HAILIM aBaTapbl C pacCKa3aMu O TOM, KaKOW MOTPSICAIONINIA MUP BCEX OXKH-
naet. Pa1n2023 u Teppu2023 pacckaxyT 0 TEXHOJOTUSX, KOTOPbIE OKaKyTcs JOCTYIHBI B 2023 roay:
O METOJIax JICUeHHUsI CTBOJIOBBIMU KJIETKaMH, OMOHUYECKUX OpraHax M MmpoTe3ax, O KJIOHUPOBAHUU
opraHoB. biarogaps reHomuke k 2023 roy Mbl [IOJTy4UM BO3MOKHOCTb BUJIETh TEHETUYECKYIO CTPYK-
Typy OoJjiee OTUET/IMBO, B pe3y/ibTaTe BHICOKOTOUHbBIE METO/IbI TEPANUH TO3BOJIAT JICUUTh U TPEIOT-
BpaIiaTh 3a00JIeBaHusI C TOPa3a0 OOJBIIEN TOUHOCTBIO, UCXOMs U3 WHAMBUIYAJTbHBIX OCOOCHHOCTEH
KaXJJOro KOHKPETHOTo marenTa. Pa3paboTka Takux METOIOB Tepanuy TOJIbKO HAYMHAETCsI, HO Ona-
rofapsi yCKOpeHHOMY 9KCHIOHEHIMAILHOMY TEMITY Pa3BUTHS TEXHOIOTHIA OHU CTAHYT MOJTHOLIEHHBIMU
yxe B OmkaiiieM OyaymieM. Kak oTMeuanock paHee, eXeroqHoe yaJBoeH!e MOIIHOCTelH nH(opMa-
LIMOHHBIX TEXHOJIOTHI MPUBEJET K TOMY, YTO yXke yepe3 JecaThb JieT oHu yBeauvarcs B 1000 pas, a
yepes 20 ner — B 1 000 000.

K 2034 rogy HaHOTEXHOJIOTMM HAYHYT OKa3bIBATh CEPhE3HOE BIMSHUE HA )KU3Hb, U3MEHSISI BCE
acniekTsl ObiTus1. P3112034 1 Teppn2034 nomoryT 0ObACHUTD, KaK C TIOMOIIBIO HAHOTEXHOJIOTHIA MBI
CMOJEM YIPABJISATH BEIIECTBOM Ha aTOMHOM YpPOBHE, CO3/1aBasi MPAKTUYECKH JII0ObIe HEOOXOIUMbIe
Matepuasbl 1 (bOpMbl B KOPOTKHE CPOKHU M 6e3 0coObIX 3arpaT. CeromHs yke ecTb MpOeKThl pa3pa-
O0TKHM CYOMUKPOCKOITMUYECKUX HAHOOMOTUYECKMX POOOTOB, MIIM HAHOPOOOTOB, & CKOPO MOSIBUTCS U
Hay4YHO-TEeXHHUYecKast 6a3a [UIsl UX CO3/1aHUsl. YCIEITHBIMU OKA3aJIUCh SKCIIEPUMEHTHI C BHEAPEHUEM
B KPOBOTOK )KMBOTHBIX B JIEUEOHBIX IIEJISIX HAHOMHKEHEPHBIX YCTPOUCTB pa3MepOM C KJIETKY KPOBH.
B ogHOM M3 TakMX MCCleNOBaHUM MOJOOHOE YCTPOWCTBO MCIOIB30BATIOCH IS JIEUSHUSI CaXapHOTo
nrabeta I Tuma y kpeic. Yepes 20 sieT KporedHbie HAHOPOOOTH OYIyT HUPKYJIUPOBATH B HAIIMX KPO-
BOTOKAX, BBITIOJTHSS T€ K€ (DYHKIIMH, YTO M COOCTBEHHBIE KJIETKHU M TKaHH, TOJILKO C TOpa3ao OOJIbIIei
TOYHOCTBIO ¥ Ha/Ie)KHOCTBI0. Hatm aBaTaphl u3 Oyayniero pacCKaxyT O TOM, Kak HaHOOMOTUYECKHUe
SPUTPOLUTHI (KPaCHbIE KPOBSIHBIE Tesblia) OyAyT AOCTAaBJIATh KUCIOPOJ B HAIIIM TKAHU — ObICTpee U
s deKkTrBHEE, YeM COOCTBEHHBIE; HAHOOMOTHUYECKHE JISUKOIUTHI (OeJble KPOBSIHBIE TEJIbIA) CMOTYT
MIPE/IeIbHO TOYHO M MOJTHOCTBIO YHUUTOXATh Uy:KepPOIHbIE BEIIECTBA, 2 HAHOOMOTUYECKHE TPOMOO-
(baru — perynmpoBarh CBEpTHIBAHHE KPOBH.

PacckaszpiBas 0 Tpex marax K paguKaJbHOMY IPOAJIEHUIO KU3HU, Mbl YACTO UCTIOJIb3YEM CPaB-
HEeHUe ¢ TpeMs MocTaMu. Harlla kHMra craHer 11 Bac MyTeBOIUTENIEM B MyTELECTBUU 110 [lepsomy
mocmy. TIepBBIil MOCT — 3TO BCE, YTO BBl MOXETE C/eNaTh MPSIMO ceifuac, 4ToObl 3aMEe/INTh, a BO
MHOTHUX CJTy4asiX U OCTAaHOBHTb, ITPOLIECCHI, BEAYIIME K OOJIE3HAM U CTapeHUI0. MBI pacckaxeMm, Kak
Ha OCHOBE YHUKAJIbHBIX XapaKTEPUCTHK TeJla ¥ MO3ra MOXHO CO3/1aTh COOCTBEHHYIO METOIUKY O3710-
posienus. [To [lepBomy MOCTy BHI NiepeiiieTe OBYKYIIUACS Oapbep, TOTOMY UTO HAIIM TIO3HAHUS B
Ouoorny 1 crocodax BbIXOJA 32 €€ IPaHUIIbl YBEIUYUBAIOTCS B TEOMETPUYECKON MPOTPECCHH.

[NepBblit MOCT TpUBEAET KO Bmopomy, U Mbl OKaXeMcsl B MUIIEHTPEe OMOTEXHOIOTMYECKON
peBomormu. [Tpumepno dyepe3 20 JieT CMOKeM YCOBEPIIIEHCTBOBATh COOCTBEHHBIE TeJIa MOCPEICTBOM
TMIOJIHOTO TEPenpOrpaMMUPOBAHUST MTPOTEKAIOIINX B HUX MH(POPMAIMOHHBIX MPOIeccoB. Mbl Aei-
CTBUTEJIBHO CyMEeM U3MEHSITh CBOM T€HbI, YTOObI TIPOKUTH, CKaKeM, Ha HECKOJIBKO JIECSITKOB JIET
OoJbIIIe, YeM CerOJHSIIIHIE AONTOXUTeNu. Takum 0O6pa3oM Mbl ofoiaeM Kk Tpemvemy mocmy, Tae
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HAC XKJET HAHOTEXHOJIOTUYeCKasi PEBOMIONUS: HACTAXK/IAsACh ee TUIOAaMH, IPEeoiojieeM OrpaHryYeH-
HOCTh COOCTBEHHBIX TeJT U OYy/IeM JKUTh BEYHO.

Paii-u-Teppu2023: «Tenepr Ham camoe BpeMsI PEICTABUTHCS».

Yurareanb: «O yem 310 BbI ?»

Paii-u-Teppu2023: «Mbi — 310 aBaTapsl HAC CaMUX U3 OYHAYILEr0».

Yurareab: «XM, U ¢ IOMOUIbIO KaKOW 4yA0-TEXHOJIOTUH BbI IBOE TOBOPUTE
€O MHOU 13 Oyaymiero?»

P»3i12023: «Ha camom pene 3to crapuHHasi TexHonorus. HaswiBaercs
“MO3TUYECKast BOJIBHOCTD ».

Yurareanb: «[lonsaTHo. Beirisaute Bbl kKak 00baHO. He cuibHO moctapenu
3a nocneanue 15 ner».

Teppu2023: «Touno. Hawm ceituac 3a 70, Ho Oiarogapsi cepbe3HOMY IPOPbIBY
B QaHTMBO3PACTHON MEIULIMHE, KOTOPBIY Ipousouien B neppoi yerBepty XXI Beka,
MBI HEIIOXO JAEPKUAMCSI».

P»3i12034: «U Bbl Oynere cUaCTIMBBI y3HATh, YTO Mbl B OTJIMYHOU popme u
B 2034-M, a HaMm Beqp yxke 3a 90. Ecnu ermie kakoe-To Bpemsi OyeTe Mojib30BaThCsl
AE0BCKUMH CIIOCOOAMU MOAJEPKAHUS 30POBbs, TO U Y BaC €CTh IIIaHC BCTPETUTh
2030-€e rozpl MOJIOIBIM».

Yurareas: «Hy u Hy, Bac yxe uerBepo! Ho Bamm 90-netHue aBatapsbl
BBIIJISIIAT JaKe MOJIOKE, YeM 75-JIeTHHUE».

Teppn2034: «Bce noromy, 4to gyumum goctuxeHreM Havaua 2020-X ronos
CTaja BO3MOXHOCTb 3aME/JIUTh CTapeHHe. A Terepb Mbl MOXKEM IMOBEPHYTh €ro
BCIISATH».

Yurareab: «MHe HpaBuTcs Baia ofexjaa. OTkyaa oHa?»

P»3ii12023: «Ee cnenanu Ha 3aKa3 B OHJIaliH-MarasuHe. Terneps NpakTUYeCKU
Bce Tak jenaioT. CKaHupyeTe CBOe Teslo, a IOTOM B BUPTYAJIbHOU Cpejie C MOHbIM
NOTPYKEHHEM OjfIeBaeTe Balller0 TPEXMEPHOrO aBaTapa BO UYTO XOTHUTE: MOXKETe
BBIOpaTh MOOOHN CTWIb, TKaHb W IBeT. Eciu moHpaBmiach ofexjaa Ha aBatape,
3aKa3plBaeTe €€ MOIIMB — ABTOMATU3UPOBAHHBIE IIBEM OBICTPO BBINOJHSAT Balll
3aKas».

Yurarteanb: «He oOmxkaiitech, HO 1 IMeJI B BU/1y OfIEXk/1y BalllUX aBaTapOB U3
2034 roma».

P»3i12034: «B Hamie BpeMs Mbl CO3/1a€M OJEKAY — KaK M MPAKTUYECKH BCe
OCTaJIbHOE — C TIOMOILBI0 HACTOJIbHBIX HAaHOMOJIEKYJISIPHBIX MAIllMH y cesl Joma.
bnarogapst HAHOBOJIOKHAM OJeK/1a OTTAJIKMBAET 3arpsI3HEHUS U He 1aeT OaKTepusiM
Pa3MHOXAThCS, IOITOMY OHA BCETAA YHCTasl M CBEKAS».

Yurareib: «OTIM4Has HOBOCTb — B OyayIleM OOJbllie HET MpaueyHbIX».

Teppu2023: «BepHo, a ceiluac camoe BpeMsl HEMHOIO paccKa3zaTh O
MeIUIUHE OyIyILero».

YuraTeab: «YBepeH, 4TO TUArHOCTUKA 3a00JIeBaHUI HA PaHHMUX CTaJAUSIX
MPOJBHUHYJIACH JTAJIEKO».

P»3i12023: «Ouens nanexo! [laxe B Baly THU MOKHO ObUIO TMATHOCTUPOBATD
MHorue 3a0ojieBaHus Ha OoJiee paHHUX CTaAWsAX, HO C BAlIUMHU YCTapeBLIMMU
CHCTEMaMHU IMarHOCTUKY U BU3YaJIM3aLMK 9TO CTOMIIO Oe3yMHBIX AeHer. Eie oqHum
npensTcTBUEM Obula Balia Hed(p(eKTUBHASL CUCTEMa METUIIMHCKOTO CTPAXOBAHU S .

Teppn2023: «CerogHs CyLIECTBYIOT YCOBEPLUEHCTBOBAHHbIE METO/BI
TEepaIuK CTBOJIOBBIMU KJIETKaMu 0e3 KCMOJIb30BaHUsI SMOPUOHAIBHBIX CTBOJIOBBIX
KJIETOK. Mbl ymMeeM MNpeBpalarth KJIETKHM KOXH B TOJMIIOTEHTHbIE CTBOJIOBbIC
KJICTKI>».
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Yurareasb: «[lomunoreHtHbie ?»

Teppu2023: «[lonunoTeHTHBIE CTBOJOBbIE KJETKA MOTYT CTaHOBUTHCS
KJIETKaMH JTIOOBIX TKaHel opranu3ma. Ecim y Bac, Hampumep, ecTh OBPEXIEHUS
cepaua, TO MOXHO co3/aTh HOBble KieTku cepiaua ¢ Bamed [JHK. Ecim y Bac
caxapHbiil qradeT I Thna, To MOKHO co3/1aTh HOBBIE KJIETKH OCTpOBKa JlaHrepraHca
(CTpyKTypa B COCTaBE MOKETYIOYHON KeJe3bl, KOTopasi MPOAYLIUPYET UHCYJIUH).
Takum 0Opa3oM BO3MOKHO OOHOBHUTH BCE OPraHbl BAIlIETO TEa.

P»2112023: «Takxe HaMm yaaoch HAUTH PAKOBbIE CTBOJIOBBIE KJIETKH, KOTOPbIE
CTAHOBSITCS] IPUYMHON BO3HUKHOBEHMSI PAaKOBbIX oryxosieid. CeroHsi CyIecTBYIoT
3(ppeKTUBHBIE METO/IBI JIEYUEHUS TIOUTH BCEX (DOPM paKa».

Teppn2023: «Yto Kacaercsa cepaeyHO-COCYMCTHIX —3a00JeBaHUM, C
MOMOIIBI0 YCTPOICTB BU3yaJIM3allMM HOBOTO TOKOJIEHUSI Bpaud MOTYT HaWTH
Aaxe Melbuaiiie OTIOKEHHs XonecTepuHa (ONSIIKK) B apTepusix cepana Wid
Mo3ra. KpoxoTHsle poOOTHI, MyTEHIECTBYIOIIME MO 3TUM apTepUsiM, OCHAIIEHBI
JIa3epHON HacajKoM, KoTopas mpeBpaiaeT Mejkue ONSIIKA B map, He JaBas UM
yBennuuBaThesi. CeprieuHble MPUCTYIIBI — I1aBHAs IPUYMHA CMEPTH B BalllU IHU —
Terepb OOJTbIIAS PEAKOCTh».

P3ii2023: «CerogHsa OWOTEXHOJIOTMYECKAs PEBOMIOLMS  TEPeKUBACT
pacuser. B Bamm [gHM MeguIMHA pasBUBajach Hayraj. JlekapctBa He
paspabareiBasi, a Haxoawntd. [lo cyTH, 3T0 ObUI BCEro JIMIIbL TOWCK BEUIECTB,
KOTOpbIE BBIMOJHSUIM OBl HEOOXOAMMBIE (PYHKIMHM, TOAYAC C CePhe3HBIMU
nobounsiMu  3(ppektamu. Ho B Bamme e BpeMsl MPOU3ONUIO M HECKOJIBKO
IIPOPHIBOB B MEAULIMHE, KOTOPBIE IPEBPATUIIN €€ B NH(POPMALIMOHHYIO TEXHOJIOTHIO.
KaprupoBanue reHoma uenoBeka 3aBepimiock B 2003 roay: Tak Mbl MOTYUYWIN
MPOrpaMMHBIA  KOJI 4YeJIOBEYEeCKOM KU3HM (reHetmdyeckuil kon). Torma xe
CTaJM TOSBJATHCS TEXHONOTMM W3MeHeHusi reHoB: PHK-unrepdepentms s
BBIKJTIOYEHHS] TEHOB U HOBbIE (DOPMBI T€HHOUM Tepanuu Jjsl BHEAPEHUs HOBBIX.
Crasia BO3MOXHOW KOMITbIOTEpHAs pa3pad0TKa MHHOBAIIMOHHBIX METOJOB JICUCHU T
U UX TeCTHpOBaHME Ha Bce Oojiee CIOXKHBIX OMONOruveckux mopensx. OnuH u3
MOUX T€3UCOB MOCTYJIMPYET, UTO IPUMEPHO Pa3 B rOjl MOLIIHOCTb MH(POPMAIIMIOHHBIX
TEXHOJIOTWIA yaBauBaeTcs 6e3 JOTOTHUTENbHBIX 3aTpar. [lostomy ceromus, B 2023
roay, UH(OPMaMOHHbIE TEXHOJIOTUHU, UCTIOIb3yEMbIE B MEIUIMHE, IPUMEPHO B
30 000 pa3 moliHee, yeM B Ballle BpEMsI».

YurareJb: «[loxoxe, Bbl JOBEJIM OUOTIOTHIO IO COBEPILIEHCTBA.

P3112023: «[la, mbl paGotaem Haj 3TuM. OJHAKO TMOHSTHO, YTO, Jaxe
eciu nepenporpammupoBarb ycrapepiiee I10, Kotopoe AOCTanoch YesnoBEKy
B HACJIE/ACTBO THICSYM JIET Ha3aJ, BO3MOKHOCTH YEJIOBEYECKOro Tena OyayT
HEU3MEHHO YCTYNaTh BOZMOXKHOCTSIM, KOTOpPbIE OTKPbIBAIOT HAHOTEXHOJIOTHM».

Teppn2034: «[leiicTBUTENIBHO, CETOAHS Mbl IIArHYJIU JAJIEKO 32 IPEAEbl
BO3MOKHOCTEM, TPEJOCTABIEHHBIX [IEPENPOrPaMMHUPOBAHMEM YEIOBEUECKOIO TENA.
¥V Hac ecTb HAHOPOOOTHI — YCTPOMCTBA PA3MEPOM C KJIETKY KPOBH, ATPYyIUPYIOIIHe
KPOBEHOCHBIE cocyabl. OHM MOTYT YIaJIsATh U3 apTepuid OJIAIIKY, €CId UX pa3Mep
He OOoJIbIIIe HECKOMBKHUX MOJeKy1. [ToaTroMy B Hatm 1HU apTepuu 90-JIeTHUX oaen
TaKMe K€ YUCThIe, Kak JeTckre. K ToMy ke HaHOpOOOTHI HaXOASIT M YHUUTOKAIOT
BPEIOHOCHBIE BHPYCHI, OAKTEpUH, IPUOHBI M PAKOBBIE KJIETKU IO TOTO, KaK OHU
CMOTYT IPUYUHUTH BPEI».

Yurarean: «[loxoxe, 3TOro CTOUT JOXKAATHCS».
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Poii-u-Teppu: «Tak oHo u ectb. Ho ofHOrO oXuaaHusi HEJOCTATOUHO,
MIOCKOJIBKY OOJIE3HM M CTapeHue paboTaloT Ha MPOTSKEHUM BCE HAIle SKU3HH.
Hy:xHo BcTpetuth Oyayiiee B Xoporen hopme».

YurareJb: «/la MHe Obl IPOCTO JOKUTD JI0 STOTO.

Paii-u-Teppu: «Hamma kaura kak pa3z 00 3toMm. Mbl pacckaxem, 4To HYKHO
AenaTh, YTOOBI IPOKUTh JOCTATOYHO JIOTO — pajiy Oymyiiei BEeYHOU KU3HU | »

CHAYAJIA JIEC, IIOTOM JEPEBbA

Panee, B Hamieil coBMecTHON KHUTe «PaHTACTUYECKOE IMyTEIIECTBUE», Mbl MMOKA3AIM JIUIIb
HaOPOCOK KOHIIETIIIMU IIPOKUTh JOCTATOYHO JOJITO, YTOOBI IIOTOM XUTh Be4HO». HO HeBeposiTHBIE
3asiBJIeHUs1 TPeOYIOT HEBEPOSITHBIX JOKA3aTeNbCTB, M HYKHO ObUIO MPEJAOCTABUTh CEPbE3HBIE MOM-
TBepkAeHUs. [ToaToMy «PaHTacTHUECKOE MyTeleCTBUE» COAEPKAIO0 MHOKECTBO HAYUHO-TEXHHYE-
CKMX JaHHBIX B TIOJJIEPKKY HAIIMX 3asBJIeHUA. Ta KHura ObljIa HachlllleHa HayYHbIMU CBEICHUSIMU U
BKuoyasia 2000 qurar U3 Hay4HOW M MEJULIMHCKOM JIMTEPaTyphl.

B 31Ol KHMrE HallM WAeW BOIUIOMIAIOTCS B JIETKOBBIIOJHUMYIO MporpaMMy. Mbl ogpoOHO
OIMCBHIBAEM TOJTHOLIEHHYIO CHCTEMY YNPaKHEHUM, yKa3blBa€M TOYHBIE JO3MPOBKH MHIIEBBIX 100a-
BOK, PacCKa3blBaeM, KOI/ia U rJie IeJlaTh aHAJIM3 KPOBH, a TAKKe MPeAIaraeM MHOTO APYroi MoJIe3HOM
MH(pOPMAIHH.

JlONrOKUTENBCTBO HEJb351 CUMTATh €CTECTBEHHBIM IpolieccoM. B Te naniekue BpemeHa, Koraa
HAllIA TeHbI TOJIBKO (POPMUPOBAIIHCH, YEIOBEYECTBO HE ObLIO 3aMHTEPECOBAHO, YTOOBI OOJIBIITMHCTBO
Joaed NOXUBAIM O POXKIEHUS MOTOMCTBA, MOTOMY CHJIbI €CTECTBEHHOIO OTOOpa OTCESUIU T'e€Hbl,
KOTOpbIE MOIJIM Obl IOAPUTH JOTOJIeTHE HAallMM npegkaM. K cokanieHuio, Mbl yHAC/IeJOBaIU TeHe-
TUYECKUN KO, 0OECTIEUUBAIOIINI ONTUMAIIBHBIM 3/I0POBbEM TOJNIBKO TepBbie 20 jetT xu3Hu. [Ipu-
MEpHO ¢ 25 J1eT Bce Mbl HAUMHAEM CTPaJaTh OT pa3pyIIMTEIbHOTO BO3AEHCTBHS MPOLIEcca, U3BECT-
HOT'O KaK CTapeHue. TOT MPOIIeCC HEYCTaHHO paboTaeT, OTHUMAs 310POBbE, C OTHOM-ETMHCTBEHHOM
LEJIbI0 — OBICTPO M Oe3 MPOBOJIOUEK MPUBECTH HAC K PaHHEH rmOeu.

INPOBJIEMA U IIVTIAH

Mbl pa3nenuav KHUTY Ha JIBe OCHOBHBIE yacTH. B mepBoil yactu onuckiBaercst [Ipobiema —
BOIIPOCHI O TOM, TIOUEMY Hallla TeHeTHYecKasi IporpaMma He JaeT BO3MOXKHOCTH PafoBaThCs AOJ-
IOl XKM3HHU M KaK1e OCHOBHbIE OMACHOCTU Hac moacteperaioT. CerofHs Hallly IJIaBHblE «yOUMNITbD» —
XPOHUYECKHEe 3a00IEBaHUS: CEPACUHO-COCYAUCTHIC, PaK, UHCYJIBT, qUa0eT 1 00Je3Hb AJbIreiimepa.
B nepByio 4acTh KHUTM BOILIM IJIaBbl, B KOTOPBIX MOIPOOHO PAaCcCKa3bIBACTCs O KaKAOM U3 ITHUX
«yOUHI]», IPU ITOM HE YIYCKAETCsl U3 BUAY OCHOBHASI Uesl: Mbl TEHETUYECKHU 3aIIPOr PAMMU POBAHBI
yMepeTb MoJiofibiMi. Hanipumep, ThicsiueneTst Ha3aj 711 MOBBIIIEHH S BBIKUBAEMOCTH B TIEPBOOBIT-
HOM MHpe€ TOSIBUJIKCH OIPE/IeIEeHHbIE METaOOIMUECKHe MPOLIECChl, TAKME KaK IIMKMPOBAHUE, METH-
JMPOBaHUE U BocmayieHne (CM. r1apy 5). TOT MUp CHIIBHO OTJIMYAJICS OT HAIlero: B HeM Obutu cad-
J7ie3yOble TUTPbl, HO He ObIO aBTOMOOMJIBHBIX MPOOOK; BCS MHIIA ObUIA OPraHMUYECKOM, HO He ObLIO
XOJIONUJIbHUKOB, YTOObI €€ XPaHUTh. B OTCYTCTBHE aHTHCENTUKOB M aHTUOMOTHUKOB BOCTIAJIEHHE OBLIO
HEOOXOIMMO 151 3aKUBJIEHUS paH ¥ O0pbOBI C UH(EKLIMSMU, OTHAKO CErOHSI BOCTIATUTEbHbIE ITPO-
1iecchl OOJIbIIe YCYTyONsIoT podieMy, yem pernaiot. OIHON U3 HalUX TeM OyfIeT pelieHue, MoMO-
raioiee rnojAgepK1BaTh ONTUMAIBHYIO padOTy META0OIMYECKUX MPOLIECCOB B TEUEHUE BCEH KU3HU.

INocne onucanus IlpoGneMsl Mbl MepeiiieM KO BTOPOM YacTH KHUTHM, PACCKA3bIBAIOILEH O
[Tnane — Hame# mporpaMme Mo MPEOAOICHUI0 OTpaHUYEHH, KOTOpble Hen30eKHBI M3-3a YCTapeB-
IIEr0 TeHEeTUYECKOro Koja. I 1aBHas ujesi KHUTYM B TOM, YTO TMOJHOTHI 3HAHUM U MOIIHOCTU TEXHO-
JIOTHIA MTOKA HEJJOCTATOYHO, YTOOBI MIO3BOJIMTH HAM MPEOIONETh STH OrPaHUYEHUs], HO BECbMa BEpO-
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SITHO, YTO TaKHUe TEXHOJIOTMH M 3HAHUs TOSBSTCSA B HEJAJIEKOM OyaynieM. A 3HAUMT, HaIa 1esb —
MIPOXKUTH TOBOJBHO JIONTO (M IOBOJIBHO JIOJTO OCTABATHCS 3I0POBBIMU), YTOOB UIMETh BO3MOKHOCTb
BOCIIOJIb30BATHCS TOCTHKEHUSIMU OMO- M HAHOTEXHOJIOTUI BO BCE UX MOMHOTE. M, Kak Mbl MTOMHUM,
pa3BUTHE ITUX 0OJIACTeN yXkKe HAYaJIOCh, a B OJIMIKAUIIIHE JeCATUIETHS ero CKOPOCTh OylIeT HapacTaTh.

B ocHose Hamero [1naHa siexxat JBa OCHOBHBIX ITPUHLMIA: TPOPUIAKTAKA U PaHHSS AUATHO-
cruka 3a0oneBanus. KimoueBbie myHkTh [L1ana:

* Pa3rosop c jieyaiyM Bpauom

* Penakcanus (ynpaBJIeHUE CTPECCOM)

* OneHKa COCTOSIHUSI OpraHu3Ma

* [Turanue

e [TuieBnle 100ABKU

* YMeHblIIeHNE KAJIOPUMHOCTH pallioHa

* Pusnueckas Harpy3Ka

* HoBble TexHOMIOrMMA

e Jlerokcukanus (OYMIICHUE OPraHUu3Ma).

YUtoOBI BB JIETKO 3aTIOMHIJIM COCTAB 3TOM MOJTHOIIEHHO! 03/I0pOBUTEILHO-TIPOUIAKTUISCKON
nporpamMmebl, Mbl ipuaymanu abopesuarypy TRANSCEND («IIpeonomnenue»)3.

Kimouesbie myHkThl [TnaHa — 910 I€BATH 11aroB Haieil mporpamMmsl «IIpeogonenues, KOTOpyo
BBl CMOKETE UCIIOIB30BaTh, YTOOBI TOCTUYb ONTHUMATBHOTO 3J0POBbs U AONTONeTUs. B aHrmiickom
cJioBape cJIoBO transcend UMeeT Cleayolee Onpe/ie/ieHne: «IIPEeBOCXOANTD, MM BHIXOAUTD 32 PAMKU
0XKU/IA€MOTO WJIM HOPMAJIBHOTO». [TPOKHTH TOCTATOUHO JAOJTYIO KU3HB AJIS1 TOTO, YTOOBI TIOTOM KHUThb
BEYHO, — 3TO JIM He TIPEBOCXOJICTBO U BBIXO] 32 MPEAE/bl TeHETUYECKOTO Haceaus?

WTtak, Mbl ipUriamiaeM Bac B yIMBUTEIBHOE MyTEIIECTBUE, YTOOBI Y3HATh, KAK BBIATH 32 Ipa-
HUIIBI, YCTAaHOBJICHHBIE YeJIOBeUeCcKOr Mprpoaoid. OcTaBasch Ha IEPeJOBOM CTPEMHUTENHHO Pa3BUBa-
IOIIErocsi HAyYHOTO 3HAHMSI, Bbl AEHCTBUTEIBHO CMOXETE «IPOXUTh JOCTATOYHO JIONTO, IS TOTO
YTOOBI )KUTh BEYHO». JlaBaiiTe OTIpaBUMCSI B My Th.

’B aoopesuarype TRANSCEND wucnonb3oBaHsl nepBble OYKBBI J€BATH ILIATOB IUIAHA Ha aHmmMiickoMm s3bike: Talking with
your doctor, Relaxation (stress management), Assessment, Nutrition, Supplements, Calorie reduction, Exercise, New technologies,
Detoxification.
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Yacts 1. IIpobaema

I'masa 1. Mo3r u coH

Bcio ceoro orcuznv 51 cmapancs Ovimb  300poGuIM, A ewe  MHe
X0menocb noboavle Y3HAMb NPo Mo, Kaxk 3amedaumv cmaperue. Bawa
npoezpamma OelcmeumenbHo padomaem, NOCKOAbKY MHe NOCHOSIHHO 2080PSIM.:
«[ompsicaiowe eviensioums! Ymo mol denaeutb, umoodvl Gvlzasidemsb Max
M00002» A mouno 3nalo, uwmo, NO MHEHUIO OKPYICAIOUUX, BbI2ASANCY
SHAUUMENbHO MOA0JICE C80€20 (PAKMUUECKO20 803PACAL.

Conou (55 nem), Haweuan, Tenneccu

IlepBas yacTh HacTosILEeH KHUTHM nocBsiieHa [Ipodieme — a UMEHHO TOMY, YTO Mbl T€HETHU-
YECKHU 3alporpaMMHUpPOBaHbl CTapeTh. Mbl OTHOCUTEIBHO HEJIOIT0 MOXEM HACTIaXJaThCs XOPOLIUM
3[0POBbEM, a OOJIBIIIYIO YACTh KM3HU BBIHY:K/IEHbI CIIPABJIATHCA C NOCAEACTBUAMM cTapeHus. [aB-
Has U €JUHCTBEHHAs 1IeJIb CTAPEHUS — pa3pylleHUe Halllero 340poBbs U B utore cmepts. [Ipexae
YeM HauMHaTh 00CYKAEHHUE Pa3IMYHBIX POIIECCOB, CBA3AHHBIX C 3TOM MPOOIEMOMi, BaKHO YSICHUTD,
YTO CTAaHOBUThCSA CTapile (M Myzpee!) He TO e camoe, YTo cTapeTb. Bce Mbl HEM3MEHHO B3pociieeM,
HO He 00513aTeJIbHO OJTHOBPEMEHHO C STUM CTapeeM, Be/ib 10 ONpe/IeIeHHIO CTAPEHNE MOKHO CUUTATh
MIPOLIECCOM Pa3pyILLEHHUS.

CeroniHs BbI CTAJIM CTaplie, HO Noctapesu Ju? Eciy BbIMUINM HECKOJIBKO YallleK 3eJIeHOro vas,
CBhEJIM TISATh MOPUMIA (PPYKTOB M OBOIIEH, XOTsI Obl MOJTYaca 3aHUMAJIMCh CIIOPTOM B CBOEH LieJie-
BOW 30HE MyJIbCa, NPUHSIM ONTUMAJIbHBIE [UIsl CBOETO BO3pPACTa U COCTOSIHUSA 3[0POBbS MUIIEBbIE
100aBKH, PUATHO MPOBEH BpeMsl ¢ OMM3KUMHU JPY3bsIMU U JTIOOMMBIM YEJIOBEKOM, BBIITHIIA OOKaIT
KPacHOTO BUHA, y Bac OblTa poMaHTH4YecKast (1 (puzmdeckas!) OIM30CTh C CyIPyroM MM TAPTHEPOM,
1 BBl XOPOLIO CIaJIM BOCEMb 4aCOB NOJPs1[l, BEPOSTHO, €CJIM U COCTAPUIIUCh, TO OUYEHb HE3HAUUTEIIBHO.
A eciu Bbl BEChb JIeHb ITPOCUEIN HA JUBAHE, €1 MOHYMKYU Ha 3aBTPakK, MPOITYCTHIIN 00, BBIIWIIM
CJIMIIKOM MHOTO KO(be, KypWJI CUTapeTsl U CIIOPUIN C APY3bsIMU, KOJJIETaMH WM OJIM3KUMM, TO,
CKOpee BCero, CUJIbHO rocrapenu. MoxkHoO BeiigaeTh crapsiM B 30 jieT 1 Mosiofo B 60 — Bcsl pa3HuIa
B TOM, Kakoi 00pa3 KM3HU Mbl BBIOWPAEM JIEHb 3a JHEM U 4ac 3a YaCOM.

Hame crapenue o0yciioBI€HO MHOKECTBOM ITpolieccoB. HeKoTopble U3 HUX OTIMYAIOTCS MPO-
CTOTOM, HallpMep UCTOLIEHHUE 3anacoB (pochaTUANIXOIMHA — )KU3HEHHO BaXKHOT'O BELLIECTBA B MEM-
OpaHax HalluX KJIETOK. (DTOT MPOLIECC MOKHO MOBEPHYTh BCIATh, IPUHUMAS ClIELIUAJIbHbIE 100aBKH,
0 YeM MBI pacckakeM Huxe.) HekoTopsle mpouecchl 10BOJIBHO CIIOKHBIE, HAITPUMEp MOAJEpKaH1e
3[J0pPOBbsI CAMOTO BaKHOTO OpraHa Tejia — Mo3ra. B 3Toi riaBe Mbl 00CyIMM €ro onTUMaIbHOE 3/10-
POBbE, a TAKXKE COH, IOCKOJIBKY OH KM3HEHHO HeoOxonuMm. IToTtoM Mbl 3aiiMemcs cepiiieM, CUCTEMOI
NUILIEBAPEHM, a TAKKe MOJIOBBIMU OpraHaMU ¥ TOPMOHAMU. 3aBEPIIUT ONKMCaHue paboThl YesioBeye-
CKOTO TeJla 00CyKIeHHe pa3HOOOPa3HbIX METAOOIMYECKHUX MTPOLIECCOB, BKJIIOYAs BOCIATICHNE, METH-
JIMpOBaHKE W IIMKMpOBaHue. Y, HaKOHell, Mbl TOTOBOPUM O TEHOMHKE. DTa HOBasi 00J1acTh HAyKH
PaCKpbIBAaET CEKPEThI TEHOB, KOHTPOJIUPYIOIIMX U PETYIUPYIONIMX HalTly (PU3HOJIOTHUIO.

MbI MBICJIUM, CJIEAJOBATEJIbBHO - CYIIECTBYEM

Bec mosra cocrabinsier Bcero 2 % ot o0Iero Beca, oqHako oH nonydvaetr 20 % Bcel KpoBw,
nepekayaHHou cepateM, U norpediser 20 % KUcaopoaa U IIIOKO3bI, TIOCTYMAIIINX B OPraHU3M.
[Tomumo 3toro, 50 % reneTnyeckoil MHGPOPMALMK MPUXOAUTCA HA MO3Tr. VIHBIMM cl0BamMu, MOJIO-
BHHA BalllMX T€HOB OMKCHIBAET CTPOEHKE MO3T'a, B TO BpeMsI Kak BTOpast OJIOBUHA OMpe/IesisieT CTPo-
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€HME OCTAJIbHBIX 98 % OpraHoB M TKaHeH Ballero Tena. bosjee Toro, Mo3r, Kak AUPHKEp, YIPaBIseT
KaX[JbIM yapOM Balllero Cepiia, KakIbIM B3MaxoM PECHHII, BHIpaOOTKOW TOPMOHOB, HE TOBOPSI O
Apyrux, 6osee Co3HATEIbHBIX JEUCTBUAX. YiKe I0Nroe BpeMsl OH PacCMaTpUBAETCsl KAK BMECTHITHIIE
CO3HAHUS, BAIIETO «s1», MOITOMY UMEET CMBICT pa300paThCs, YTO MOKHO C/ENaTh, YTOOBI BAIl MO3T
Bcerga ObUT 3110poB 1 cuacTvB! OKa3piBaeTCsl, B TOM HalpaBJIEHUH peajibHO cesaTh MHoroe. Pac-
CMaTpHBaeMble B 3TOM I71aBe MOJIOKEHU I IOKAXKYT, KaK CEPbe3HO 3aMeTUTh CTApeHue Mo3ra 1 n3oe-
KaTh 3a4acTyI0 KaracTpo(pruecKux MOCIeICTBUN MO3TOBOU AUC(YHKIIUU.

[Noxanyii, pasym CUMTaeTCsl CAMbIM BaXXHBIM B MHpPE SIBICHUEM — MMEHHO OH JaeT BO3MOX-
HOCTb OCO3HABaTh U U3MEHSATh OKPYKAIONIyIo cpeay. JIydinmii mpuMep eauHUIIbI pa3yMa — cam 4eJsio-
Beyeckuid Mo3r. U ero crpoenue He TaiiHa. HecMOTpsl Ha TO YTO KMBOW MO3I CKPBHIT B YEpENHOW
KOpOOKe, BCE Oosiee TOYHBbIE TEXHOJIOTUM CKAaHMPOBAHMSI MO3BOJISIIOT 3aIJISTHYTh BHYTPbh HEro. JTo
MpeKpacHasi WTIOCTPALIMSI K 3aKOHY YCKOPEHUS OT/Ia4uM BJIOKEHUM, KOTOPbI chopMysrpoBai Paii.
[TpocTpaHcTBeHHOE pa3pelieHue YCTPOMCTB JIsi CKaHUPOBAHUS MO3Ta Y/IBAWBAETCS KaXIbIU IO/l —
TaK ke, Kak 1 00beM €XKEerojIHO MoTyyaeMoi HH(OPMAIIUU O MO3Te.

CeroaHs Mbl 3HaeM, 4TO YeJIOBEYECKUI MO3T cocToUT u3 100 MUUIMapa0B HEMPOHOB U TPUII-
JIMOHA BCTIOMOTATEJIbHBIX [TUAJIBHBIX KJIETOK. PaHbIIe cuuTanoch, YTo IMaibHble KJIETKU 00eCTieun-
BAIOT TOJIBKO (PUBMYECKYIO TIOIEPKKY HEMPOHOB, OJHAKO TMOCIEJHUE UCCIICAOBAHUS TOKA3IN UX
Ba)XKHYIO POJIb B BO3/ICHCTBUYM Ha CHHAIICHI, MJIM KOHTAKTHl MEXly HeipoHamu. Haim Mo3r HacumThI-
Baer okosio 100 TpWITMOHOB MOJAOOHBIX KOHTAKTOB, M TIO OOJBIIEN YaCTH UMEHHO OHU JIENAIOT HAC
pasyMHbIMH. BOT Takast cloHast IITyKa — MO3T.

O6peM nHpOpMALIUK O MO3Te YBEJINUYMBACTCS] B TEOMETPHUECKOM MPOrPeCcCHi, HO CIIOCOOHDI
JI1 MBI pa300parbcsi B TAKOM KOJIMYECTBe AaHHBIX? Ha mpoTshkeHuu ThicsueneTuii co BpemeH Ilna-
TOHA YEJIOBEYECTBO My4YaeT BOIPOC: JOCTATOYHO JIM Mbl pa3yMHBbI, YTOOBI TIO3HATH CBOM COOCTBEH-
HbI pasym. [Iporpammuct lyrimac Xodraarep nucaii, 4To, «<MOKET ObITb, JIMIIb [0 BOJIE CIyvast
YeJIOBEYECKUI MO3T CIIMIIKOM CJ1a0, 4TOOBI TIOHMMATh CAMOro ceOs». DTH CI0Ba ObLIM HAIIMCAHBI B
1979 romy, 1 MBI ToKaxeM, 4TO Jiesio oOcTouT He Tak. [To Mepe cOopa jpoctatouHoi nHpopMamu
0 KOHKPETHOM y4YacTKe MO3ra y Hac MOsIBISAETCS] BOBMOKHOCTh IMOCTPOUTD €r0 TOYHYI0 MaTeMaTuye-
CKYIO MOJIeJTb 1 IMUTHPOBATh Ha KOMITbIoTepe ero padoty. Hampumep, mporpammuct Jhiovig Yorre
Y €ro KOJUJIETH CO3JaJT KOMIBIOTEPHYIO MOJE/ b, IMUTHPYIOIIYIO paOOTy MIOKUHBI YYaCTKOB CITyXO-
BOI KOPbI MO3ra. T YYaCTKH OTBEYAIOT 32 00pabOTKY 3BYKOB, KOTOPBIE MBI CJIBIIIIMM. Bocripusitue
MOJIeNIbI0 YOTTCA CJIOKHBIX MCHXO0AKyCTUYECKUX TECTOB OKa3aJlOCh OYE€Hb CXOXUM C BOCIIPHUSITHEM
TeX ke TECTOB YeJIoBeueckor ayauropueil. B MaccaqyceTckoM TeXHOJIOTMUECKOM MHCTUTYTE pado-
TaeT Moxoxas Moaesb. OHa IMUTHPYET 3pUTENIbHYIO KOPY MO3Ta, 00pabaThIBAIOIIYI0 COOTBETCTBYIO-
11yI0 UHGOPMAIHIO.

B Texacckom yHuBepcutere (OcTvH) paboTaeT MoAedh MOIKEUKa. DTOT BakKHBIA YYIaCTOK
MO3ra COIEpXKUT OoJIee MOJIOBUHBI BCEX HEMPOHOB M OTBEYAeT 3a (POPMUPOBAHUE HABBIKOB, HATIPUMEP
CIOCOOHOCTH MOMMATh MsT4 Ha JieTy. Hac Bcerna yauBIisiio, Kak, HalpuMep, IeCSITUIETHSS IeBOYKa
CIIpaBJISIETCS C TAKOW 3aJaueil: BCEro 3a HECKOJIBKO CEKYH/I €i HY’KHO PELLUTb B YMe TI0KUHY TUd-
(bepeHIMaNbHbIX YPaBHEHUH, HO JIETH B 9TOM BO3PACTe ellle He 3HAKOMBI C MATEMAaTUYEeCKUM aHAJIH-
3oM. Ternepb Mbl MIOHUMAaEM, Kak 3TO Mojtydaercsi. Ee MO3keuok IeHCTBUTEIHHO peliaeT 3TH ypaBHe-
HUSI METOZIOM Oa3MCHBIX (PyHKIMI. KOHEeUHO ke, 3TO MpOorcXoanuT HeocO3HaHHO. Y 1151 BBINOTHEHU S
OIpe/IeNIeHHBIX 33124 BCE PaBHO MPUXOIUTCS TPEHUPOBATh MO3XKEUOK — BOT MIOYEMY B JIOOOM Jiesie
Ba)KHA MpaKTUKa. M CHOBa, MO JaHHBIM Pa3JIMYHBIX TECTOB, Pa0OTa KOMITBIOTEPHON MOJETH MO3-
JKEUKa OKa3aslach CXOXKel ¢ padOTOI HACTOAIIEr0 MO3XKEUKa, (POPMHUPYIOIET0 HABBIKU. DTOT IPUMEp
WLTIOCTPUPYET NOMY/ISIPHOE MHEHHE, YTO, XOTS HAIIl MO3T ¥ CIOCOOEH Ha HEKOTOPHIE YIUBHUTEIbHBIC
JOCTHKEHHSI, MBI CJTa00 TIOHUMAaeM, Kak eMy 3TO yJIaeTcsl.

B Hacrosiiee Bpemst IBM BezieT MHOrooO€aionyio padoTy Mo CO3IaHUI0 MOJIENIN KOPbI TOJIOB-
Horo mMo3ra. [Toxainyii, To camas BakHasi 4aCTh MO3T'a, OHa JKe OTBEYAeT 32 a0CTPAKTHOE MBIIIUICHHUE.
[Noka nucanack HacTOsAIIAsA KHUTA, 9Ta MOJEJb YCIIEITHO MPOIILIa NEPBYIO CEPUI0 UCTIHITAHUN.
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INockonpKy Temrbl pa3BUTHS OOpPaTHOTO MPOEKTUPOBAHUS YCKOPSIIOTCS, NOHMMAaHUE MeXa-
HU3MOB pabOTBl MO3ra MOMOXKET HaM ellle ITyOXe MPOHUKHYTh B TAWHBI YEJIOBEUECKOW MPUPOMIbL.
WmeHHO 3Ty 11eTh TIpeciielyIoT UCKYCCTBO 1 HayKa yxe 6ornee 5000 niet, co BpeMeH MepBbIX KaMeH-
HBIX CKprkaieil. bonee Toro, pe3ysibTaTsl TOro BEJIMKOrO KOHCTPYKTOPCKOTO IPOEKTA, Ha/l KOTOPBIM
cerognsi Tpyastcs 6omee S0 000 yueHbIX 1 MHAKEHEPOB, oOecrevaT Hac MeTOIaMH CO3/IaHHsI HAMHOTO
oonee «pasymHoro» komrsiorepHoro I1O. Yrto kacaercsi BOIPOCOB, 3aTPOHYTHIX B KHHTE, TO 3TOT
MPOEKT pa3padoTaeT BHICOKOA((EKTUBHBIE METOIBI /151 KOPPEKIMK HAPYIIIEHUI B paboTe Mo3ra.

A CKOppEeKTHpPOBAaTh HYKHO EUCTBUTEILHO MHOTOE. Kak MBI yke oTMeuas, SBOTIONHUs Jajia
JOCTaTOYHO BPEMEHH JIJIs1 B3POCIIEHHUSI K POBHO CTOJIBKO JIET B3POCJION )KU3HH, CKOJIBKO HEOOXOIMMO,
YTOOBI HAIM JIETU BBIPOCIM M CTAJM CAMOCTOSITEbHBIMU. Takum 0O0pa3oM, eCTECTBEHHBIH OTOOD
OTCeslJT TaKyI0 BaXXHYI0 OCOOEHHOCTh, KAK COXpaHEHHE 3[0POBbsI MO3Ta JII0/IEH, KOTOPBIM JTAJIEKO 32
20. C BO3pacTOM 37I0pOBbE HAILIETO MO3Ta YBSAIAET, CTPEMUTENIBHO WJIN MOCTENIEHHO. Mbl HaunHaeM
CTpaJaTh OT pa3pyIIUTEIbHBIX BPEIHBIX IPUBBIYEK, JETIPECCUI, TPEBOKHBIX PACCTPOMCTB M MHOTUX
APYTUX HapyIIEHUH, He TOBOPS YK€ O BOBMOXHBIX KaTracTpO(UUECKUX MOCIEICTBUAX OMMOOYHBIX
CYKAEHUII.

MbI - TBOPIIBI CBOEI'O MO3T'A

Bo3MOKXHO, OTHIM M3 BaXKHEUIINX OTKPBITUIA B 0OIACTH 3J0POBbsI MO3T'a, CBSI3aHHBIM C HE/IaB-
HUMM JIOCTMKEHUSIMU MH(POPMALIMOHHBIX TEXHOJIOTHIA, MOKET OKa3aThCsl €70 HEMpPOIUIaCTUYHOCTh. C
cepeaurnbl XIX Beka CUMTAIIOCH, UTO YYACTKU MO3ra JKeCTKO 3allpOrpaMMHUPOBaHbl HA PELLIEHUE KOH-
KPETHBIX 3a/1a4, a HEpBHbIE KJIETKU He BoccTaHaBiupalorcs. B 1857 rony paniy3ckuil Helpoxu-
pypr Ilons Bpoka cBsi3an orpeesieHHble KOTHUTUBHBIE PACCTPOICTBA C MOBPEKACHUSIMU KOHKPET-
HBIX yYaCTKOB MO3Ia B pe3yJbTaTe HECUACTHOTO Cyvasi WiIu onepanuu. bosee cronerus: cuuTanoch,
YTO, B OTJIMYME OT APYTUX YacTell Tesa, CIOCOOHBIX K pereHepariu, MO3r He MOKET BOCCTAHABIIMBATh
yTpavyeHHbIE UM TIOBPEXAEHHbIE HEMPOHBI U CBS3U, 4 YEJIOBEK HEMPEPHIBHO U OE3BO3BPATHO TEpsIET
MO3TOBOE BEILECTBO.

JlaHHBIe HOBEHIIIMX MCCIEIOBAaHUI B 00JIACTH KaPTUPOBAHMS MO3Ta MOKa3aJd, YTO MO3T Yesio-
BeKa 00/1aJaeT MIIaCTUYHOCTHIO, U TO JeJIaeT €r0, BOZMOKHO, CAMBIM IMHAMUYHBIM M CAMOOPTaHH3Y-
IOLIMMCS OPraHOM YesioBeYecKoro teja. HecMoTpsi Ha To YTO pa3iuyHbIM yyacTKaM MO3ra IMpUcyIla
OIpe/iesieHHas! CTeNeHb CIeIMaIN3alluy HaBbIKOB, MO3T JKePTBbI MHCYJIbTA 3a4acTyIo CIOCOOEH nepe-
HecTu 00pa0OTKY HaBBIKOB U3 MOBPEXICHHOTO yUacTKa B HETIOBPEkICHHBIN. Bosiee Toro, mocnenHue
JOCTHKEHHS B CKAHMPOBAHUM MO3BOJISIIOT YBUIETh, KaK (POPMHUPYIOTCSI HOBbIE HEWPOHHBIE CBA3U, U
Jae MPOCIIeIUTh POXKIEHUE HOBBIX HEMPOHOB U3 CTBOJIOBBIX KJIETOK B PE3y/IbTAaTe MbICIUTEILHOTO
rporiecca.

B xone ognoro skcnepumMenTa B KaimopHUIACKOM yHUBEpcHUTETe 00€3bsIH YUIITH BBIIONHSITH
OIpe/IeNICHHYI0 33/1a4y C MOMOIIIBIO OTHOro najbia. CpaBHEHHE CHUMKOB MO3ra 00e3bsiH JI0 U TT0cTIe
9KCTIEpPUMEHTa MTOKA3aJI0 CYIIECTBEHHOE YBEIMYEeHHNE YHCIIa HEPOHHBIX CBs3El, 00YCIIOBJIEHHOE Tpe-
HUPOBKOM 3TOT0 Majbla. YUYaCTHUKH IKCIIEPUMEHTA 10 OOYyUESHHIO UTPe Ha CKPUIIKE TPOAEMOHCTPH-
POBAJIM CYILIECTBEHHBIM TPUPOCT HEMPOHHBIX CBSI3EU KaK pe3ysIbTaT TOro, YTO Majblibl JIEBOU PYKU
yIpaBJislyii BbicoTOM 3ByKa. B Pytrepckom u CtaH(pOpAcKOM yHUBEpcUTETaX TPOBOAMIICS SKCIEPH-
MEHT I10 CKAHMPOBAHMIO MO3ra CTY/IEHTOB C JUCJIEKCUeN (MMEIoIIMX TPYJHOCTU ¢ YTeHueM). Vcnbl-
TyeMble YUUJIHCh PA3INYaTh OIM3KKE M0 3BYYaHHIO COIJIACHBIE, TAKUE KaK «I» U «O». [1o oOkoHYaHuM
9KCMEPUMEHTA CKaHUPOBAHKE YCTAHOBWIIO 3HAYMTENBHBIM POCT M YBEIUYEHNUE aKTUBHOCTH y4yacTKa
MO3ra MCHIBITYEMBIX, OTBEUYAIOIIErO 3a BOZMOXKHOCTb pa3inyarh 3Ty 3BYKU. [lona Tannan, onqHa u3
cozfaresiell cucTeMbl 0Oy4YeHus1, MPOKOMMEHTHpOBasa 3Ty MH(popMaiumio Tak: «Bbl co3maere cBoi
MO3I' U3 TOTO, YTO MOTy4aeTe».

[Tocnennue nccnenoBaHus C MCHONB30BAaHUEM CKAaHMPOBAHMS MO3ra MO3BOJISIOT B PEeXHUME
peaybHOro BpeMeHH HaOmoaaTh, Kak OTAEbHbIE MEKHEHPOHHBIE CBS3HM CO3/IAI0T HOBbIE CHHAIICHI
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(MecTa KOHTAKTOB Mexay HelpoHamu). Takum oOpa3oM, MBI MOXKEM YBUETh, KaK MO3I CO37aeT
HAIIIA MBIC/IU, @ MBICJIH, B CBOIO O4epe/ib, (DOPMUPYIOT MO3T.

Ha npotspxennu croneTuil 3HaueHre 3HaMeHUToro uspedenust Jekapra «5 mMbiciio — ciieioBa-
TEJILHO, 5 CYIIIECTBYIO» BBI3BIBAJIO crIOpbl. HO omnvicaHHbIe BBIITIe OTKPBHITUS MPeJIaraioT HOBoe 00b-
sICHEHUE: 51 JISCTBUTEILHO CO3/]al0 CBOM pa3yM U3 COOCTBEHHBIX MBICIICH.

I'naBHBIN ypOK, KOTOPBHIA HECYT HaM 3TU OTKPBITHS, TAKOB: MO3I HUYEM HE OTJIMYAeTCsl OT
MBIIIIII: OH JOJKEH padoTaTh, YTOOBI KHUTh. BceM M3BECTHO, YTO MPOUCXOOUT C MBIIIIAMHE, KOT/Ia
YeJIOBeK MPUKOBAH K MOCTENH WK BeJIeT CUASIUi 00pa3 ku3HU. To ke camoe MPOUCXOIUT U ¢ MO3-
rom. be3 pemienust TpeOyOIMX YMCTBEHHBIX YCUIIMI 3374 MO3T TIepecTaeT CO371aBaTh HOBbIE CBS3H,
Tepsisi OPraHU30BAHHOCTh U B KOHEYHOM cueTe paboTocrocoOHOCTh. Kak myis Tena, Tak v Jyisi Mo3ra
CrpaBe/IIMBa U 00paTHast 3aBUCUMOCTb. EcIi mociie ITMTeTbHOTO TiepephiBa HAUaTh PeryJIsspHO 3aHU-
Matbes JieueOHo uskybTypoi (JIPK) v BRIMOMHATE (pU3NYECKHe YIpaXHEeHHs, 32 HECKOJIBKO
MeCsI1IeB MOKHO BOCCTAHOBUTH MAcCy M TOHYC MBIIIIL. To e caMmoe IMPOUCXOAUT U C MO3TOM.

dopMUpoBaHHMeE
HOBOTO CUHANCa

CrafuneHsIf CrabvneHbIR
AEHAPHTHBIRA AEHAPHTHEIA
WA, WHNHK

MNepexonHbIf
AEHAPHUTHEIA
LM NHE
CnabocTabMnbHblR
AEHAPHUTHBIRA
WMWK

CnabocTabunbHbIRA

OEHOPUTHEIA
WIANME

CrabunsHsIi
AEHOPMTHLIR
WMWK

CHUMKH HCﬁpOHHbIX ACHAPUTOB n vivo: O6pa3OBaHI/Ie ACHAPUTHOI'O IIHUIIMKA 1 CUHAIICA

20



P. Kypugeiin, T. I'poccman. «Transcend»

MHorue uccineoBaHusl AEMOHCTPUPYIOT, YTO JIOAH, BCIO XHU3Hb 3aHMMAIOLIMECS] YMCTBEH-
HBIM TPYJOM, COXPaHSIOT KMBOW yM. B Xone KaHaJCKOro JIOHTMTIONMHAIBLHOTO * MCCIIeIOBAHUS TIO]
Ha3BaHUEeM «BUKTOpHUs» BBISICHUIIOCH, YTO KHUBOCTh YMa COXPAHSIOT T€ MOXKUJIbIE JIIOAU, KOTOpPHIE
PEryJIsIpHO 3aHUMAIOTCSI YMCTBEHHOH JIeSITeIbHOCTBIO, BKJIIOYAs TAKME TIOBCEHEBHBIE 3aHSTHUS, KaK
yTeHue KHUTr. Ml HanmpoTHB, JIIOAM MPEKJIOHHOTO BO3pacTa, HUYEM MOJOOHBIM HE 3aHMMAIOIINeCs,
CTPaJIAOT CePbEe3HBIMU KOTHUTUBHBIMY HApPYIICHUSIMU.

MHO’eCTBO MBIIIIL] HAIIIETO TeJa A0JKHO OBITh B TOHYCe. [1oqoOHO 3TOMY, MHOKECTBO y4acT-
KOB MO3ra HykJaeTcsl B TpeHUPOBKe. UTOOBI COXpaHUTh 370POBbE MO3KEUKA — Y4aCTKa MO3Ta, OTBe-
YAIOIIEero 3a MPOM3BOJIBHOE JIBUKEHHE, — HEOOXOMMO 3aHUMAThCs (PU3UUEcKor paboOTOM, B YaCTHO-
CTH pa3BUTHEM HABBIKOB, KaK B CIIOpPTE.

[IpexacraBienye 0 TOM, YTO JIEBOE MOMYyLIAPUE MO3Ta BBHIMOIHSIET OHU BUIbI JESTEILHOCTH, &
MpaBoe — JIpyrue, BepHO JIMIIb 0T4acTi. HemaBHO OTKpBIThIE HEMPOHBI HOBOTO THUIIA — BEPETEHOO00-
Pa3Hble KJIETKU — NePEeMeIaloTCsl U3 OHOM MOJIOBUHBI MO3Ta B JPYTYIO U, TO-BUAMMOMY, aKTHBHO
3aJIeiCTBOBaHbI B ()OPMHUPOBAHMH BHICIIIMX SMOIMH Y UesloBeKa. B 0JHOM 13 9KCIIEpUMEHTOB UCTIONb-
30BaHME HOBEHIIMX CKAaHEPOB MO3Ta, TIO3BOJISIONINX BU3YaJIM3HPOBATh OTACIbHbIE HEHPOHBI, TO3BO-
JIVJIO YBUJIETh «BKJIIOUEHHE» (yBeIMUeHIe aKTUBHOCTH) BEPETEHOOOPA3HBIX KJIETOK B MO3TE HCIIBITY-
eMBbIX, KOTOpbIe CMOTpesH Ha (poTorpaduio TOOMMOro YesoBeKa HITH CITYIIAJIH I1J1a4 CBOETro peOeHKa.
BepereHooOpa3Hble KJIETKM MOTYT ObITh OCOOCHHO JIMHHBIMH, PACHPOCTPAHSSCH MO BCEH JIMHE
MO3ra, ¥ TECHO B3aUMOJIEHCTBYIOT C IPYTMUMU HEUPOHAMHM. 3a4acTyI0 OTHa BepeTeHoOOpa3Hast KJIeTKa
MMEEeT COTHHU THICSY CBSI3€H C IPYrUMH. B oTImvre OT BHICOKOOPraHM30BAHHBIX KJIETOK KOPHI TOJIOB-
HOT'O MO3Ta, OTBEYAIOIIeH 32 PalIOHATbHOE MBIIIUICHUE, BEPETEHOOOPa3HbIe KJIETKH IEeMOHCTPUPYIOT
HEeTIPeCKa3yeMylo U JI0BOJIbHO 9K30TUYECKYI0 (hOpMY, a TaKkKe CTPYKTYpY CBSI3EH.

BepereHooOpa3Hbie KJIETKH CBA3aHBI MPAKTUUYECKU C KaXIbIM YYaCTKOM MO3Ta: TakKuM o0Opa-
30M OHH MOJYYal0T MH(pOpMALIKI0 000 BCEM, UTO MPOUCXOAUT B OCTAJIBHBIX €ro cTpyKTypax. Hccre-
JOBaHMS, O KOTOPBIX MBI YIIOMSIHYJIM, TIOKA3aJT{, YTO 3TU KJIETKU HE IPUHUMAIOT YYaCTUSI B PEIICHUN
JIOTMYECKUX 33/1a4, UMEHHO TI03TOMY MBI HE MOKEM Pa3yMHO KOHTPOJIMPOBATh CBOM SMOLIMOHAJIbHBIE
peaKLum.

[MomMuMO TOro YTO BepeTeHOOOpa3Hble KJIETKM MMEIOT CIIOKHYIO CTPYKTYpy, MX HE TaK yxK
MHoro. M3 10 MuumapnoB HeHpPOHOB yesioBedeckoro Mosra Jwmib okojo 80 000 — BepeTeHO00-
pa3Hble KJIETKH. Bcero auib y HECKOMBKHUX BUAOB JKMBOTHBIX UMEIOTCSI TAKUE KJIETKHU. Y TOPUILT
ux nopsizaka 16 000, y 60HOOO (KapiIMKOBBIX mUMIaH3e) — okosio 2100, y mmmmnan3e — IpuMepHo
1800. HenaBHO BBISICHUJIOCH, UTO Y KMTOB OOJIbIIIE BEPETEHOOOPA3HbIX KJIETOK, YyeM y mmoaei. VHre-
PECHO, UTO Y HOBOPOKAEHHBIX TaKUE KJIETKH OTCYTCTBYIOT: IIEpBbIE TOSIBIISIIOTCS y YeJIOBeKa B BO3-
pacTte 4eThIpex MecsleB M OKOHYATEIbHO (DOPMUPYIOTCS K TPEM rofiaM, YTO TOYHO OTPakaeT MPOIece
opmupoBaHus y eTell MIaJIIero Bo3pacra BhICIIIUX SMOIUN U CIIOCOOHOCTH OPHEHTHPOBATHCS B
BOIPOCAX MOPAJIH.

# JloHruTIONMHATBHOE MCCIIe0BAHME (a2 longitudinal study, longitudinal design) — poAOIKUTEIPHOE OHTOT€HETUYECKOE HUCCIle-
JIOBaHWE OJJHUX U TeX K€ MHIUBUIYYMOB.

21



P. Kypugeiin, T. I'poccman. «Transcend»
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APYrEm
HEApOHaM

[Tpumepro 45 000 BepeTeHOOOPA3HBIX KJIETOK PACIONaraeTcsi B MpaBOM MOTYIIApUN MO3Ta,
octasibHbie 35 000 — B ieBoM. [o-BuIMMOMY, STOT HEOOJIBITION qUCOAJIAHC U JISKUT B OCHOBE TTpe/I-
CTaBJIGHUsI O TOM, 4YTO MPaBoe MOTyIIapyue MO3ra OTBeUYaeT 3a Hallld YyBCTBA, a JIEBOE — 3a JIOrhJe-
cKoe MblnuieHre. Ho, HecMOTpsi Ha TO YTO B MPAaBOM BePETEHOOOPa3HBIX KJIETOK OOJIbIIe, 00a Moiy-
[1apus MPUHUMAIOT yYacTUe B JIOTMUECKOW M IMOIMOHATIBHOM JiesiTesbHOCTH. [loBeieHre el ¢
PEIKUM OTKJIOHEHHUEM, UCTIONB3YIOIIMX TOJIBKO OJHO MOJTyIIApHUe MO3ra, 3a4acTyio Majio OTJIMYaeTCs
OT NNOBEJACHU A HOPMAJIbHBIX — OHH TAKKE HMCIIBITBIBAIOT S9MOLIMH U MBICJIIAT JIOTUYCCKU.

TPEHUPOBKA VI YMA

[IpencraBnenue o ToM, YTO MpaBoe MOJYIIApUE MO3ra OTBEYAET 32 TBOPUYECTBO U SMOLIMH, A
JIEBOE — 3a JIOTMKY U PAalMOHAIBHOCTh, CKOpee MeTadopa, YeM OTPaKEHUE PEAIbHOTO MOJIOKEHUS
Beleil. Tem He MeHee TPEHUPOBKM VI MO3ra JAOJKHBI BKJIIOUATh KakK JIOTMYECKUE 3aJauu, Tak U
3aJaHusl, BBI3BIBAIOIIME SMOIMOHAIBHYIO peakimio. 1 ecnu B pamkax paboueit wim ydeOHOu nes-
TEJILHOCTH BBl HE TOJIb3yeTeCh JIOTMIECKMM MBIIICHUEM, HaiuTe cebe Takue 3aHATHS, KOTOpbIe
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noTpeOyIoT perieHns 3a1a4. BiOOp MOMCTHHE OrpOMEH: OT HACTOJBHBIX UTP, TAKUX KaK IIaXMaThl,
10 pelleHus1 KPOCCBOPIIOB M FOJIOBOJIOMOK CYIOKY. BBl MOkeTe 3a1efiCTBOBATh JIOTUYECKOE MBbIIILIe-
HUe, MMOACUYUTHIBAsI CBOM (PMHAHCHI WJIM COCTABJISAS TUIAH MOE3AKU. UTeHHe W NMHIChbMO 3a1eHCTBYIOT
KaK JIOTUKY, TaK U SMOIUH. BeipaxaiiTe TBOpYECKUE M APTUCTUIECKHIE HAKJIOHHOCTH, 00yJasiCh Urpe
Ha MY3bIKaJIbHOM MHCTPYMEHTE. YUUTECh TBOPUTh MCKYCCTBO C TIOMOIIBIO JIIOOBIX CPE/CTB, BKJIIO-
Yasi KOMITbloTepHYIo rpacuky. Harinure xo66u. [Tocemaiite o6pa3oBaTesibHble KYPChI 1JIs1 B3POCTbIX.
[TyremmecTByiiTe B HOBble MecTa. BeceyiiTe ¢ MIHTEpECHBIMUA M YMHBIMU JIIOIBMU. A TJIABHOE, ylie-
JsiTe 0c000€ BHUMAHKE MEKIMYHOCTHBIM OTHOIIEHUsIM. HanaxxuBarite poYHbIE CBSA3U C APYTUMHU
JHOOBMU — B 3TOM OyIyT 3aJeiCTBOBaHbI 00a BUAAa MO3TOBOM AKTUBHOCTH — U YIIOBJIETBOPSINATE OHY
13 OCHOBHBIX U€JIOBEYECKHX MOTpeOHOCTe! (CM. I1aBy 9).

A BOT U TOJIE3HBIN COBET /ISl COXPAHEHMsI 3/I0POBbsi MO3Ta: MOPAa3MBIILISNTE, Kak cOepeyb
3/I0pOBbE CBOET0 Mo3ra (1 Tesia). MoxkeTe HauaTh ¢ BKJIIOUEHH ] HEKOTOPBIX U3 HAILIMX pEKOMEHJalui
B CBOW MHJWBU/1yaJIbHbI I1J1aH.

Teppn2023: «CerogHs y Hac eCTb BO3MOXHOCTb UCIIPABJIATH NOBPEXKICHUSA
HEpPBHOI TKaHU, HAIPUMep CIIMHHOIO MO3ra, C MOMOIBIO CTBOJIOBBIX KJIETOK. Te,
KTO paHbllleé HE MOI MepeABUraThcsi O0e3 MOCTOPOHHEH MOMOIIM, CErOfHs XOIAT
camMm».

Yurarteib: «HaBepHsKa Takoro poja UcCie0OBaHUs HAYAIUCh ellle B Hallle
BpEMs, €CIIM UX YK€ UCHONIB3YIOT [Jis JieueHus oaei B 2023 romy».

P3ii12023: «OHM He MpOCTO HAyaJIuCh B Balle BpeMs. Yxke Torma B
MaccauyceTcKOM TEXHOJOTMYECKOM MHCTUTYTe yuyeHblil PobGept Jlanrep seuwmn
napajiy HIKHUX KOHEYHOCTEW y MBIIIEH IyTeM BbIpAIllMBaHUsI HOBBIX HEPBOB U3
CTBOJIOBBIX KJIETOK. V1 3TH MBIIIIK CHOBA MOIJIA XOIUTb».

Yurareab: «X0AUTh NO-HACTOSIIIIEMY 7>»

Teppn2023: «KoHeuHo, moxoaka y HUX OblJTa HEMHOT'O CTPaHHAs1, HO XOAWJIH
OHU OYeHb Jaxe Herioxo. JIoOoi yenoBek ¢ MOMOOHBIME MpodieMaMu ObUT Obl
CUACT/IMB XOJMTh TaK, KAK 9TU NEPEKUBLIME MaPaTUy MbIIIK».

3ABUCUMOCTD

OnHUM U3 YHOMSHYTBHIX BbIIIE HEIOCTATKOB HAILIETO MO3Ta MOXKHO CUUTaTh €ro CKJIOHHOCTb
K (hopMHPOBaHUIO 3aBUCUMOCTel. biaronapsi HejJaBHO OOpPETEHHBIM BO3MOKHOCTSIM MOJIEJIMPOBATh
Y CUMYJIUPOBaTh OCHOBHbIE OMOJIOrMYECKHE M YMCTBEHHbIE MH(POPMALIMIOHHBIE ITPOLIECCH MBI TTOJTY-
yaeM Bce Oosiee M Oosiee CI0KHbIE JaHHbIE O TOM, Kak paboTaeT OMoXxumMus 3aBuUcuMoctd. Hanpu-
Mep, A0haMHUH — HelipoMeauaTop ynoBoibcTBUs. OH BbIIENAETCS, KOIAa Mbl YEro-To J100MBaeMcs,
noOexaeM B COCTSI3aHUHM, BCTYIIAEM B OTHOLIEHUS C ITPEAMETOM Hallel JIIoOBH, 3a00TUMCS O KOM-
TO, FeHeprpyeM COOCTBEHHbIE MJIM e IO JOCTOMHCTBY OLIEHMBAeM 4yskue HoBble uieu. Korna monu
UCIIBITBIBAIOT TPYIHOCTH C PETYJISPHBIM BbLIEJIEHUEM J10(paMuHa MOAOOHBIMU OOLIEPUHATHIMU CIO-
cobamM, OHM 3a4acTyl0 HAUMHAIOT UCKaTh OoJiee JIETKUE MyTH.

OnuH U3 TakMX MyTell — a3apTHble UIpbl. YeM MeHee BeposATeH OJaronpHUATHBI UCXOA JieNa,
TeM Oosbliie BbiiessieTcs: fJopamuna. Takum 006pa3om, Bo30y:KA€HHUE OT BBIMTPHILIA B a3apTHYIO UTPY
MOXET OCOOEHHO XOPOIIIO CTUMYJIMPOBATh 3TOT MPOLIECC. DTO HAMOMUHAET 3MU30[] CTAPOro TeJiece-
puana «CymepedHasi 30Ha», B KOTOPOM UI'POK YMHpaeT U ronajaeTr Ha Hebeca. TaM oH, K CBoeMy yao0-
BOJIbCTBUIO, OKA3bIBAETCS] B OKPYKEHUHM POCKOIIHBIX KPACABUI] U C ellie OOJIBIINM YIOBJIETBOPEHUEM
0OHapyKUBAET, UTO BCEI/a BHIMIPHIBAET B pyJieTKy. Ho coBceM ckopo TepsieT BCSIKOe YJOBOIBLCTBUE OT
UTPbl, HAXO/51 HEU3MEHHbIE BBIUTPBIIIN KpaiiHe BO3MYTUTEIbHBIMUA. OH TOBOPUT JIEKYPHOMY aHIey,
YTO Ha CAaMOM JIeJie EMY XOTeJIOCh Obl OKa3aThCsl B «IPyroM Mecte». Ha urto anren orsevaer: «Ho 310
U €CTb JIpyroe Mecto». [loiydaercs, 4To IpUBJIEKaTeIbHOCTb a3aPTHOM UI'Pbl 3aBUCUT OT €€ Hellpe[-
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ckazyemocTu. I BceM U3BECTHO, UTO IIAHCHI BBIMTPaTh B @3aPTHYIO UTPY BCETrla MUHUMAJIbHBL. 3aKo-
HOMEPHO, YTO 3aBCUMOCTh OT TAaKOTO CIIoco0a BHICBOOOXKIEHUS TOo(haMUHa OKa3bIBAETCsI MaryOHO.

[Moxoskwuii IIUKJT caMopa3pyileHks HaOJToIaeTCs: PY HAPKOTUYECKOM 3aBUCMOCTH, KOT/Ia ITPH-
BbIKaHue (hOPMUPYETCsI 32 CUET YOBOJILCTBU S, IOTy4aeMOro Ipu MpremMe nepBoit 103bl. 1 XoTs 3aBu-
CHUMOCTb BCE €I1le BUCHT JaAMOKJIOBBIM MEUOM HaJl YeJIOBEUECTBOM, yKe HAOMIOAeTCs] CTPEMHTEITbHBINA
IIpOrpecc B IOHMMAaHUM T€eHETUYECKHX OCHOB ee (hopmupoBanus. K npumepy, HaiiieHa CBSI3b MKy
MyTaLsAMU reHa 1ogaMrHOBOro pereritopa D2 u 370ynoTpebieHreM BelecTBaMu, BKITI0Yast TPHEM
TaKUX HAPKOTUKOB, KaK KOKAMH U TePOHH, a TaKXe TAOAKOKypEHHE U TiepeejaHke. DTU T'eHeTUIeCKIe
MyTalld MOT'YT BbI3bIBATb HEOOBIKHOBEHHO CHJILHOE OIIyIICHUE YyOOBOJILCTBUA Ha paHHCfI cragun
ynoTpeOIeHrsI BeIIeCTB, BBI3BIBAOIINX MpUBbIKaHUe. Ho XOpOoIo N3BECTHDIN MEXaHU3M 3aBHCHMO-
CTH TIOfIpa3yMeBaeT, YTO CIIOCOOHOCTD BEIECTBA BBI3BIBATH MOJI0OHOE YIOBOJILCTBUE CO BPEMEHEM
ucyeprnbiBaercs. [Ipyrue reHeTrueckre MyTalii MOTYT IIPUBOIUTD K OOIEMY CHHKEHHIO CIIOCOOHO-
CTU OpraHrn3Ma BbIACIATD HO(baMHH 1101 BJIMAHNEM €KEJHEBHbBIX yI[OBOJIbCTBI/Iﬁ " 3aCTaBJIATH JIIOIICI';I
oOpararbcsi K JpyruM BellecTBaM M BUJaM JeSITeIbHOCTH, YTOObI BEpHYTh JO(AMIH Ha TIPUBBIYHBIN
YPOBEHb.

[ToMUMO MOpAJIBHO-ITUYECKUX TPYJHOCTEH M MPOOJIEM C 3aKOHOM, KOTOpbIE MOKET IpHHe-
CTH 3aBHCHMOE [TOBEICHUE, BbIIEICHIE HEHPOMEIaTOPOB YIOBOJIBCTBHS, HAIpMep JodaMUHA, KaK
pe3yabTaT 3JI0yNOTPEeOIeHUS BEIIECTBAMH MU JIPYTOro 3aBHCHMOTO TOBE/ICHHSI TIOCTENIEHHO MCTO-
IIaeT eCTeCTBEHHbIE 3amachl Jo(haMuHa M APYrHX HEHpOMEIMaTOpOB YIOBOJIBCTBHS B MO3re. JTo
BeJeT K KpaiiHeMy yCYryOJeHHIO 3aBUCUMOCTH OT COOTBETCTBYIOIIETO BEIIECTBA WJIM IOBE/ICHHUSI.
B pesynbTare M3MEHEHUs] XUMUYECKUX MTPOLIECCOB MO3ra OKa3bIBAIOTCSI HACTOJIBKO KartacTpoduye-
CKHMH, YTO TAKKMM JIIOJSIM 3a4acTylo TpedyeTcsi MpodecCHOHAIbHAST TIOMOIIb.

HccnenoBanus MOKa3bIBAIOT, YTO YMEPEHHOE MOTPeOIeHNe alKOToMsl aCCOLMUPYETCs C yBeIH-
YCHUEM NTPOAOIKUTEIIBHOCTH JKU3HU, U HET HUYETO CTPAILIHOTIO, YTOOBI BpEMA OT BPEMCHH pa3BJIC-
KaTbCA a3apTHBIMU UI'PaAMM. BonpmHcTBO reHeTHUecKr He MpEAPACIIOIOKEHDBI K 3aBUCUMOCTU OT
QJIKOTOJIsl WJIM a3apTHBIX UI'P, HO Y JOBOJIBHO MHOTUX JIIOJIEH T€Hbl HECYT TaKyIO IPEApacIIOOKeH-
HOCTb. Ba’kHO onpe/ie/uTh, eCTh JIM 3TU reHbl y Bac. Ecii mono6Hoe 00HapyKUTCs, ClielyeT u30erarh
BCETO, YTO MOXKET yBJIeUb B 3TOT IMOEJIbHBII KPYTOBOPOT.

B Hacrosiiee BpeMst BezieTcsl pa3pabOTKa HOBOTO MOKOJIEHHsI JIEKAPCTBEHHBIX IPENaparos,
KOTOpbIE CMOTYT BO3BpaIliaTh OMOXUMHUYECKHE MPOLIECCHl 3aBUCUMOT0 YeJIOBEKa B COCTOSIHUE, On3-
KOE K «JI03aBUCUMOMY». DTH TIperaparhl He BCerja U3MEHSIOT MPUPOIHYIO0 PEIpaCIONOKEHHOCT,
MO3TOMY HanOosee S(I)q)eKTI/IBHLI B COUCTaHUU C TPAAUITMOHHBIMH MECAUKAMCHTO3HbIMU METOAUKAMU
JIeYeHust 3aBUCUMOCTH. K cokaneHuio, 4acToTa pelMBOB B CIIy4yae 3aBUCHMOCTH OT HapKOTHYe-
CKHX BEHICCTB, A3aPTHLIX UI'P, a4 TAKKE IPU APYTUX BUAAX 3aBHUCUMOIO IMMOBEIOCHUS OYEHb BbLICOKA
AaXe IMMpU HAJTMYINHN IICUXOJIOTMYECKON IIoMo1Iu 60JH)HOMy. XOpOHIO N3BECTHO, YTO HAPKO3aBUCHUMBbIX
HIOIIeﬁ MPUHATO CUHUTATh HEUIJICYUMBIMU U OHH OOJIKHBI pacCMaTpuBaTh ce0s B Ka4ecTBe «BEYHO
BbI3OPAB/IUBAIOIINX> . Ectp HaJcxKaa, YTO YUCIO pEUUINBOB MOXHO CHU3UTH 3a CUCT IPUMEHCHUA
JICKAQpPCTB HOBOI'O INOKOJICHW A, OKa3bIBAIOIIUX HAITPABJICHHOEC BJIMAHNEC HAa CTOJIb KOBAPHBIC HeﬁpOMe-
JMATOPHbBIC ¥ TOPMOHAJIbHBIE MEXaHU3MbI (DOPMHUPOBAHUS 3aBUCUMOCTH.

3I0POBBIN OBPA3 KU3HU - 3/IOPOBBIN MO3I

Kak o6cyxnaocs Bbliiie, Mb BO MHOT'OM €CThb TO, 4To AymaeM. He MeHee cripaBe/I/TMBO 1 BHICKA-
3bIBAHUE O TOM, YTO MBI — TO, YTO MBI €I1M. Hap;my C TPEHUPOBKAMU JI YMa 3allIUTHUTL 3J0POBbLE
MO3ra TIOMOT'YT HaIlld PEKOMEH/IAINH T10 MUTAHUIO, TIOAPOOHO ONMMcaHHble B riaBe 11 u B miase 13.
Mosr Ha 60 % coCTOUT U3 KHUPa, TOITOMY ISl €T0 37I0POBbsi OCOOCHHO BaKHO MOTPEOIISITh MOJIe3HbIS
xupsl. Kak sitkozanenraeHoBas kuciorta (II1K), tak u gokozarekcaeHoBas kuciora (IAI'K), cocras-
JISTIOIIFe OCHOBY KMPOB OMera-3, KOTOpPBIE COIEPKATCs B pplOe, CUUTAIOTCS BaXKHBIMUA KOMITOHEHTAMU
TKaHel mMo3ra.
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OCHOBHBIM KaTaJIM3aTOPOM CTapeHHsI MO3ra BBICTYIIAET BOCTATUTEIbHBIN MpoIiecc (runepak-
THBAIMSI UMMYHHOU cucTeMbl). [1oaTOMy Haltmm peKoMeHAaluy 1o UTaHUI0, IPU3BAHHBIE COKPATUTh
BOCIAJICHU 1, HATIPHMEP UCKJTIOYEHHE 13 PallMOHA YIJIEBOIOB C BHICOKUM INTIMKEMUYECKUM WHJIEKCOM
(TMPOIMYKTHI C BHICOKMM COIEPKaHUEM caxapa M Kpaxmasia), TaKKe BaKHbI M JJTs1 COXpaHEHUsI 310pO-
Bbs1 MO3TA.

[o naHHBIM TBOWHBIX CJETIBIX MIAIe00-KOHTPOIMPYEMbIX MCCIAEIOBAHUI, PUBOJVBIINXCS B
TaKMX BEAYIIMX MEAUIIMHCKUX JKypHaJiax, kak Nutrition, clieayomue muTaTesibHble BEIIECTBA Ype3-
BBIYAIHO TOJIE3HBI [IsI 3I0POBbSI MO3Ta.

Bunnounerun — HatypabHas JOOaBKa, MoTyyaeMasi U3 pacTeHusi OapBUHOK. YCUIMBAeT Kpo-
BOOOpalieHre B TOJIOBHOM MO3Te, a TakKe MOBBIIIAeT ypoBeHb aaeHosuHTpugdocdara (ATD) —
MCTOYHHUKA SHEPruH Jiisi Mo3ra. VccnenoBanus moKa3aii, YTo BUHIIONETHH YIydIlaeT NaMsTh KaK y
JI0fIe C XOPOIIIel MaMsThIO, TaK U Y TeX, KTO CTpaJaeT ee noTepei.

doccaTuanicepuH — HaTypaibHasl COCTaBIISIONIAs KJIeTOUHON MemOpaHbl. Ero Hambomee
BBICOKOE COJIepKaHHe TIPUXOIUTCS Ha KJIETKM Mo3ra. Ynorpebienue gocharuauiceprta 3aMmessier
MIOTEPIO TIAMSATH U, 110 IAHHBIM UCCIIEIOBAaHUI, MOKET CIIOCOOCTBOBATH BOCCTAHOBJICHHIO MAMSITH Y
HEKOTOPBIX MAIIMEHTOB C BO3PACTHBIMH YXyAIIEHUAMM MaMsTh. Takxke ochaTuauaceput CHIKAET
YPOBEHb KOPTU30J1a — OCHOBHOTO TOPMOHA CTApEHUSI.

Anerni-L-KapHUTHH — HaTypaJibHOE BEIIECTBO, TIOBBIIIAIOIIEe MPOU3BOAUTEIEHOCT MUTO-
XOH/PHIA — UCTOYHUKOB HEPTUU BHYTPU KJIETOK. Takke 3allMIIaeT MO3r OT CTApeHMsl, 3aMeIsis
BOCIIAJTUTEITHBIE MTPOIIECCH B TKAHSAX MO3Ta.

I'mHkro 6m106a Ha MPOTSKEHUU THICSYEIETUI MCTIONB3YeTCs] B TPAJUIIMOHHONW KUTAHUCKOM
MeIUIIMHE B KaYeCTBE OIHOTO U3 OCHOBHBIX KOMIIOHEHTOB. DKCTPAKT STOTO PACTEHHU ST yCUIMBAET MO3-
roBoe KpoBooOpaiieHue. Pe3ybTaTbl MHOTOUMCIEHHBIX UCCIIEIOBAaHUI YKa3bIBAIOT HA €ro Crocoo-
HOCTb 3aMeJISATh MOTEPI0 KPATKOBPEMEHHOW MaMsTH Y MOKUJIIBIX Jiiofiei. B EBpone runkro 0mnoda
CUMTAETCs] PELIENITYPHBIM JIEKAPCTBEHHBIM ITPENapaToM, U PELeNTH Ha HErO BHITUCHIBAIOTCS Yallle,
4yeM Ha J1000e Ipyroe JIeKapCTBEHHOE BEIECTBO IS JICUSHHUsI TIOTEPU MaMSITH.

IIIK u AI'K npeacTaBisioT coO0M OCHOBHBIE COCTABIISIONINE KUPOB OMETra-3 U MPUCYTCTBYIOT
B BBICOKOW KOHIIEHTPAIIMH B TKaHSIX Mo3ra. O0e KUCIOTH CIOCOOCTBYIOT COXPAHEHHIO TACTUYHOCTH
MeMOpaH KJIeTok Mo3ra. Kak yske ynomuHanoch, Haii Mo3r Ha 60 % cOCTOMT U3 jKUpa; €ClI yPOBHU
3MKO3aleHTaeHOBOW U/WJIN JOKO3areKCaeHOBOW KUCJIOT NaJaloT HUKEe HOPMBI, MO3T 3aMEHSIET I10J1e3-
HbIE KUPbl MEHEE «IIPABUJIBHBIMU», TAKMMHU Kak omera-6, u laxe onacHbIMU TpaHc:xupamu. Korga
3TO MPOUCXOIUT, KJIETOYHbIE MEMOpPAHbI TEPSIOT CBOIO JACTUYHOCTD U MEpeiadya CUTHATIOB MEK/1y
HeWpoHaMH HapyiaeTcss. MHOXKECTBO MCCIEOBAHUI MOKa3allo, YTo ynorpednenue no6aBok SITK/
JI'K MOkeT MpUBOAUTS K YTy UIIEHUIO HACTPOESHUS ¥ N30ABJICHUIO OT TAKMX CUMITTOMOB, KaK Jierpec-
CUSI U TPEBOKHOCTb.

®occaTuANIXOJINH, 0 KOTOPOM MBI OyJIeM TOBOPHUTS B I71aBe 2, CUUTACTCS KITIOUEBOM COCTAB-
JISTIOIIEH KJIETOYHBIX MEMOpaH BCEX HAIMX KJIETOK, B TOM YHMCJIe M KJIeToK Mo3ra. MccienoBanus
MOKa3aju, 4To yrnorpednenue (pochaTuanixoarHa B Ka4eCTBe MUIIEBON 100aBKM MOXET CIIOCO0-
CTBOBATh YJIYUIIIEHUIO TAMSATH 1 00y4aeMOCTH Yy JIOJEH, He CTPAAAIOIINX TICUXUIECKUMH PACCTPOii-
CTBAMH.

S-aIeHO3MJIMETHOHHH — HaTypaJbHOE MPOWU3BOJHOE AMUHOKHUCIOTHI, KOTOpas B HOpME
BBIPA0ATHIBAETCS] YEJIOBEYECKMM OPraHM3MOM M y4acTBYeT B METWJIMPOBAaHMUM (CM. IiaBy 5). 3ava-
CTYI0 B OpraHM3Me 4YeJIOBeKa 3pejioro BO3pacTa CofiepkaHue S-aJeHO3WIMETUOHUHA KPUTHYECKU
HU3KOE.

MHorounceHHbIe KIMHAYECKUE UCCIIeJOBaHMU S MOKa3ain (PPeKTUBHOCTh S-aIeHO3UIMETHO-
HUHA Y MAIIMEeHTOB, CTpajaonux aernpeccuer. [lonoxutenbHblil 3h¢eKT MPOsIBIISIETCS CPABHUTETBHO
ObicTpo. B omMume oT Ipyrux JEeKapCTBEHHBIX MPENapaTroB Jisl JIEYEHHs NETIPeCCUU TAIUeHTy
He TpeOyeTcsl MOAJEeP/KMBATh HEKOTOPHI HEOOXOIUMBIA YPOBEHb S-aJJeHO3UIMETHOHMHA B KPOBH,
MO3TOMY €r0 MOXHO CUMTATh 3 (PEKTUBHBIM, HATYPAIBHBIM U OBICTPOACHCTBYIOIIUM CPEICTBOM IS
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JiedeHus1 Jierkux Aernpeccuid. MccneaoBanus ¢ yyacTreM Jiofiel okasanu 3p@eKTUBHOCTh S-aieHo-
3WJIMETHOHUHA /ISl YIy4IleHus1 (DYHKIIMY MEYeHN U NP 00JIETYSHUN COCTOSTHHS Y OOJBHBIX OCTEO-
apTPUTOM.

HATYPAJIBHBIE IIMIIEBBIE TOBABKHU JIA 3I0OPOBbA MO3I'A

Muuwesas fobaeka PekomeHpoBaHHas [o3MpoBKa
BuHnoueTmH 10 mr 2 pa3a B feHb
DocatmamnnceprH 100 mr 2 pasa B fleHb B Te4eHWe 0AHOro

mecaua, ganee no 100 mr B geHb

Auetin-L-kapHUTUH 500-1000 mr 2 pasa B peHb
MMHrko 6unoba 80-120 mr 2 pasa B feHb
Jiko3aneHTaeHosas kucnota (3MK) / 1000-3000 mr 31K B neHb
Noko3arekcaeHoas kucnota ([MK) 700-2000 mr AITK B peHsb
OocchatnannxonuH 900 mr 2-4 pasa B fieHb
S-ageHO3MNMETMOHWH 200-400 mr 2 pasa B fieHb

Paii-u-Teppu2034: «CeromHss ¢ TOMOIIBIO HAHOPOOOTOB B MO3re MBI
Harucany Obl 3TY KHUTY 32 HECKOJIBKO THE».

Yurareanb: «Moxere 0OObSCHUTS ere pa3?»

Teppn2034: «B Hammx KpOBOTOKaX IUPKYIMPYIOT MUILIHOHB POOOTOB
pa3MepoM C KJIETKy KpoBu. OHM 3a00TATCS O HallleM 3JI0pOBbE HW3HYTPH,
YHUUTOXasl TMAaTOreHHble MHKPOOPraHW3Mbl, BOCCTAHABIMBAasl KJIETKH, BBIBOJS
TOKCHUHBI M TIPOAYKTHl pacriaga u ycrpaHsasa nospexiaeHus B JJHK. ITomumo
3TOro, MO KaluWulspaM OHHM IYTEUIECTBYIOT B HAlll MO3T, B OCHOBHOM JIOCTaBJISISl
TyJa yIpasisieMble HEHPOMMIUIAHTATHI aTPaBMATUYHBIM CIIOCOOOM, TO €cTh 0e3
orepanuii. B Haiem Mo3re OHM HaNpsiMyl0 B3aUMOJIEHUCTBYIOT ¢ OMOJIOTMUECKUMU
HeWpOHaMHU J1JIs1 YBEeJIMUEeHHUs1 0ObeMa MaMsITU U PacIIUPEHUs JOCTYIa K 3HAHUSAM .

Yurarenan: «Ceituac 3T0 3By4uT BecbMa (PaHTACTUYHO».

P»3ii2034: «Hy na, Mbl roBopum ¢ Bamu 13 2034 roma».

Yurarean: «Ho 310 Beero uib yepe3 YeTBepTh CTOIETHUS».

P»ii2034: «bnaronapsi TOMy 4TO MOIIHOCTb MH(OPMAIIMOHHBIX TEXHOIOTHIA
3a roJ] yBeJMUMBaeTcs Oosiee YeM BIBOE, CErOAHs KOMIBIOTEPHbIE TEXHOJIOTUU B
MUJUTMOHBI pa3 3pdekTuBHee, yem 20 JieT Ha3all, a yke Torga uX BO3MOXHOCTU
BriedaTisuid. K Tomy ke KoMnbloTepbl yMeHbLIIMIIUCH B pazmepax B 10 000 pas».

Yurareab: «Ho Mbl Bce paBHO He MOXeM JelaTh 4ero-iudo MopoOHOro
CEerofHs, HECMOTPsI Ha TO YTO Y HAC B MIJUIMOH pa3 OoJiee MOIIHASI TEXHUKA. . .»

P»3ii2034: «Boo0iie-To 310 He Tak. B Baiie BpeMsi Bbl TOXke MOIJIH Obl UIMETh
KOMIIBIOTEP, BCTPOEHHBIN B MO3I>».

Yurareasn: «[IpaBga?»

Teppu2034: «Hy, eciu y Bac 60ne3ub [lapkuHcona, To moxete. Koneuno, 20
JIeT Ha3a/l TAKOW KOMIbIOTEp ObLT OOJIbIle KJIETKU KPOBU — IPUMEPHO C TOPOILUHY.
Ho oH peiicTBUTENBHO 3aMeHsIT cOOOM YHUUTOKEHHBI OOJIE3HBI0 YYaCTOK MO3ra
Y B3aMMOJIEMICTBOBAJ C HEMPOHAMHU COCEJHMX YYacCTKOB, 3 UMEHHO BEHTPAJIbHOIO
3aJHEro sapa 1 CyOTaJaMUYeCcKOro siapa, CoBceM Kak Hactosmid. [Tomumo 3toro,
B TaKOW KOMIIBIOTEP MOKHO ObUIO 3arpy3uth HoBoe I1O n3BHe».
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YuraTeb: «IT0 ObUT KAKOK-TO IKCIICPUMEHT 7»

Teppu2034: «Her, Takasg Ttepamust Obula omoOpeHa YmpaBieHHEM I10
CAHUTAPHOMY HA/J30py 32 KayeCTBOM IUINEBBIX MPOLYKTOB U MEAUKAMEHTOB
CIOA (FDA). U yxe Toraa cosnaBajucCh Jpyrue HEHpOMMIUIAHTATHI, BKJIIOYAS
peTvHaIbHBIe. PeTMHanbHasg MHMKpocxeMa (4YuI) IMO3BOJISET MO3IY IallMeHTa,
MepeHeCIero MHCYJIBT, HAMPSMYIO YIPaBISTh KOMIIBIOTEPOM 3TOro MareHTa. B
YHCIIe POYMX TaKke ObUT CO3JJaH MCKYCCTBEHHBI TUTIIOKAMIT, CTUMYJIMPOBABIIAIA
KpaTKOBpeMEeHHYI0 mamsiTh. CeropiHs y HacC HAMHOTO OoJsiee MOIIHbIE YCTPOWCTBA
pasMepoM ¢ KJIeTKy KpoBu. IlpencraBp, uTo 3a mocieaHude 25 Jier
MIPOM3BOJUTENILHOCTh YCTPOMCTB BO3pocia B 30 MUJUIMOHOB pa3, a UX pa3Mepbl
ymenbimuch B 100 000 paz».

Yurareb: «V Bce ke 5 C TPYIOM MOTY BOOOPa3UTh, YTO MOKHO CO3/1aTh
HEUTO pa3MepoM C KJIETKY KPOBH U 3Ta MITyKa OyIeT esaTh YTO-TO TOJIE3HOE».

Teppu2034: «BooOmie-To B Bamie BpeMsl YKe CYIIECTBOBAIO TEpBOE
MOKOJIEHUE YCTPOUCTB pa3MepoM C KJIETKY KpoBU. OJIUH YUEHbIH JISUNJT CaXapHbIi
araber | Thma y KphIC C TMOMOINBIO YCTPOMCTBA TaKOro pasmepa. ITo ObLT
MIPEKPACHBII TPUMEP UCTIONB30BAHUS HAHOTEXHOJIOTHH ellie B IEPBOM JIECATUICTHN
9TOro BeKa. VIHCYIMH BBICBOOOXK JAJICS Uepe3 CEMHUHAHOMETPOBBIE TIOPHI YCTPOWCTBA
B AaBTOMAaTHMYECKOM pexuMe U ONoKuMpoBas aHTuTena. B Maccauycerckom
TexHosorndeckoM uHcTUTyTe (MIT) OBLUTO CO3MaHO YCTPOMCTBO pa3MEPOM C KJIETKY
KpPOBH, CIIOCOOHOE HAXOOUTh M YHHUTOXKATh PaKOBbIE KJIETKH. Tak 4YTO, €cu Bbl
MPUMEHUTE 3aKOH YCKOPEHMsI OTAAa4M BJIOXKEHHHA K TOMY, YTO OBUIO BO3MOXHO
25 ner Hazaa, To cerogHs, B 2034 romy, He yAMBUTECh NPUCYTCTBUIO B HAIIMX
KPOBOTOKAaX MWUIMOHOB YCTPOKCTB Pa3sMepOM C KJIETKY KPOBH, TTO3BOJSIOIIUX
yJIyuIaTh Haiy (pU3MYECcKre ¥ YMCTBEHHbIE CIIOCOOHOCTH.

Yurareab: «Okel, Tak YTO BBl MOXKETE [eJaTb C I[OMOILIBI0 3TUX
HaHOPOOOTOB B MO3re?»

P»3112034: «Hau"eM ¢ TOro, 4to OHM 0OECIIEUMBAIOT MOUCK MPSIMO B MO3Te.
HaHopoOOoThl CIyIIAIOT HAIKM MBICIM, M €CIM 3aMevaloT, YTOo y Hac 4TO-TO He
MOJTy4YaeTcsl, MPEeAOCTaBISAIOT HYXKHYI0 HMH(MOpMAlMIO, YTOObl 3TOT TBOPUYECKHI
MPOLIECC HE TIPEPBIBATICS».

Yurareab: «5 mory KymuTh Takylo IITyKy. M 1O, 4ro s Mory
MOJIyYUTh JIOCTYII KO BCEM 4YEJIOBEUECKMM 3HAHMSIM, HakaB Iapy KHOIMOK Ha
YCTPOICTBE, KOTOPOE MOMeIaeTcs B KapMaHe MOei pyOallku, yke JT0BOJIbHO-TaKU
YIUBUTEIILHO .

P»3112034: «CerogHst Mbl MOKeM OOIIATHCS APYT C JPYrOM HAMIPSIMYIO, “MO3T
B MO3I”’, 3TO CTAJI0 BO3MOKHBIM O1arojiapsi BHEAPEHUI0 HAHOPOOOTOB B MHTEPHET>.

YurareJib: «JloraapBaiock, YTO HUIKTO OCOOEHHO HE YIUBJISIETCS TelenaThuu
B 2034-M7»

P3ii2034: «31o mpaBma. HaHopoOOTHl crOCOOHBI cO3/1aBaTh Ui Hac
BUPTYAJIbHYIO PEATbHOCTD C TIOJTHBIM TIOTPYKEHUEM>».

Yurareab: «Kak 310 padoraer?»

P»3i12034: «Eciu Ham XoueTcsli MomacTb B BUPTYAJIbHYIO PEaibHOCTb,
HAHOPOOOTHI OJIOKMPYIOT TOCTYIUIEHHE PealbHbIX CUTHAJIOB OT HAlIMX OPraHOB
YyBCTB M 3aMEHSIOT UX TEMH CHT'HAJIAMH, KOTOpPbIE Mbl MOIJIA OBl TIOJyYaTh, €CIIU
Obl JICHICTBUTEILHO HAXOAWINCh B KeJAeMOM BUPTyasbHOU cpeie. M Torma mMosr
HAYMHAEeT OIIYIIaTh, YTO MbI U MPaBJa HAXOAUMCS B 9TOM BUPTYAJIbHOW Cpee».

Teppn2034: «Ecnu MHe Xo4ercsl MOIIEBEIUTbh PYKOW, TO JBUTAeTCs MOs
BUPTYaJIbHAsl pyKa, TAKUM 0Opa3oM si MOTY COBEpIIATh AEHCTBHS B BUPTYaJIbHOW
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cpeze. BupryasibHast cpefa BBIDISIUT Tak ke BIEUATISIONIE, KaK KOMITBIOTEPHBIE
Urpel B TBOEM BpeMeHM. MHorma okpykamomas cpega HAlOMHHAET 3eMHbIe
Nei3axu, HalpuMep KpacuBbIi IUISLK. B Apyrux ciyvasx — (paHTacTMueckue Mecra,
B KOTOPBIX 3aKOHBI (PU3MKHU He padoTaloT. MOXHO MOUTH Tyla B OAMHOYKY WU
BCTPETUTLCS TaM C APYTUMH JIIOABMH. TaM MOXHO OOIIaThCsl C TIOMOIIBIO BCEX
OpraHoOB YyBCTB».

Unrareyb: «A BbIIJISUTE Bbl TaK ke, KaK B peabHOCTU ?»

P»3112034: «Mbl gaxe MoxeM U3MeHUTH ceOs1. HeT HeoOXoauMocTH Bce Bpems
OBITH OJIHUM U TEM K€ YETIOBEKOM».

Yurateab: «To ecTh Bb 3a0bIBaCTE O TOM, YTO PEATHHO CYIIECTBYeTE 7>

P>i12034: «Muornpa. Ho moutu Bce BpeMsi Mbl KMBEM B JIONOJHEHHOW
pEaTbHOCTH, TIPEACTABIAIONIEH COOOM CMeCh HACTOAIIEW pPealbHOCTH C
BUPTYyaIbHOW. MaJieHbKHe BCIUTBIBAIOIINE MTOACKA3KU TOSICHSIOT, YTO IMPOUCXOIUT
B peasbHOM Mupe. CIOXHO TMOHSTh, IJie KOHYAETCS HACTOSAIAs peabHOCTh U
HAYMHACTCS BUPTYaJIbHAsA, HACTOJIBKO TeCHO OHU B3aMMOJICHCTBYIOT> .

Yurareib: «YTo-HUOYH eme?»

Teppu2034: «bnarogaps HaHOpPOOOTaM  YIyYIIAOTCA  YMCTBEHHBIC
CIOCOOHOCTH, TaMsTh, JIOTMUECKOE MBIIUIEHHE W Bocrpustue oOpa3zoB. OnHu
NEWCTBUTESIHHO PACHIMPSIIOT HAIIT MO3T».

Yurarean: «Hy, ceituac, B 2009-m, 1 y MeHsI eCTb Takol pacimpuresb. Kak
s y’Ke TOBOPHJI, KOMIIBIOTEP B KAPMaHE MOBHIIIACT YPOBEHh MOETO MHTEIIIIEKTa.

P3i12034: «310 TouHO. Pacimpenue UHTEIEKTa C MOMOIIbI0 TEXHUYECKUX
CPEJ/ICTB — cTapasi uaesi».

«YCHYTb! 1 BUJAETD CHbI, bbITb MOZKET?»

[ekcrnupoBCKUE CTPOKU UJUTIOCTPUPYIOT TO, UTO COH U CIIOCOOHOCTh BHUETh CHBI — OJIHO U3
OeCIIeHHBIX YOBOJILCTBUI B JKU3HU YeloBeKa. Bce Mbl IIEHUMM XOPOIIHiA HOUHOW OTIBIX, HO UCCIIEI0-
BaHMe MOKa3bIBAET, UYTO KAXK/IbI TPETUH CTpaaeT OT Hepockinanus. [IpodieMy HeOChIaHus MbiTa-
I0TCSI PEIIUTh C TIOMOIIBIO OOJBIIOrO KOIMYECTBa KoherHa 10 yTpam, U O1arofapst 3Toi MpUBbIYKe
CErOJHsI Mbl IMEEM JIeJI0 C TIOKOJIEHUEM HEPBHBIX, HO TIO-TIPEKHEMY YCTAJIbIX JIOJCH.

Kak okaspiBaercsi, MHOrHe JIpyrue (pyHKIMM CHA UMEIOT OOJIbIIOE 3HAYEHHE /1JIs1 HAIlIero 370~
poBbsi. Mosr norpedisier 20 % Bceil TIIOKO3bI, COAepKAIelcsl B TeJie, U BO CHE MOIJIOIIEHUe UM
[JTIOKO3bI yeriuBaeTcss. Mo3r mulajieHiia crocodeH normomars 10 S0 % III0KO3bL, U 9TO MOKET 00b-
SICHUTb, TIOYEMY OHHM TaK MHOTO CISIT. Bo CHe MOBBIIIaeTCs ypOBEHb JIeTITHHA — TOPMOHA, OTBEYAl0-
ero 3a cHuxeHue armeruTa. CerofiHss MHOTHE WCIIBITHIBAIOT HEJJOCTATOK CHA, YTO MOXKET MOMOYb
OOBSICHUTD CYITIECTBEHHBIN POCT YKCIIA JIOJeH ¢ M30BITOUHBIM BecoM. COH yiydIliaeT maMsTh, a TAaKkKe
CIIOCOOHOCTh YCBaMBaTh U 3alIOMUHATH HOBBIN MaTepuasl. HegoctaTtok cHa HeOIaronpusiTHO CKasbl-
BaeTCs Ha HACTPOEHUH U MPUBOAUT K CHUKEHHIO aKTUBHOCTH. Ham KakeTcs:, 4To il mojiepKaHus
3[I0POBBSI M OJIArOTOTYYHsI MOJTHOIIEHHBIN COH TaK K€ BaXKeH, KaK M MPABUJIBHO MOAOOPAHHBIE TUTA-
HUe U (pU3HYECcKasi Harpys3Ka.

BaxHeiiias yactb CHa, 7151 KOTOPOH XapaKTepHbl ObICTpbIEe IBMXEHUS I71a3 ((paza ObICTPOro
CHA), 3aHUMAET OKOJIO YETBEPTH BCEro BPEMEHH, IIPOBOAUMOTIO Y€JIOBEKOM B TOM COCTOSTHUU. Bob-
IIMHCTBO CBOMX CHOB YeJIOBEK BUIWT U 3alIOMUHAET MMEHHO B (pa3e ObICTporo cHa. YacTeie qBUKe-
HUS 1713 YKa3bIBAIOT, YTO Bbl KK OY/TO 3aHATHI MOBCEHEBHBIMU JIEJIAMU, B TO ke BpPeMs TeJIO HIXKe
116U OCTAeTCsI HEMOIBUKHBIM.

[NocnenHue TeXHUYECKHE AOCTIHKEHMS B OOJACTH CKAHMPOBAHUS MO3ra MOMOTAIOT JIydile
TMOHSTh, TIOYEMY COH TakK BaxkeH. Ha CHUMKax MOXHO YBUETh, KaK KUBOW MO3T peopraHusyer ceOst
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BO BpeMs CHa U oOpabaTbiBaeT MH(pOpMaIIUIo, MOTyYeHHYIO 3a JIeHb. JKypHan Science onmyOimMkoBa
pe3yJIbTaThl KCCIIEIOBAHUI paOOTHI MO3ra BO BpeMs CHa, B YaCTHOCTHU B €ro ObICTpoi (hase, poBe-
JEHHBIX C TIOMOIIBIO TeXHOoJoruu ckanupoBaHusi [19T (mo3urpoHHast SMUCCUOHHAST TOMOrpadusi).
Oxkazajock, 4TO BO CHe MHOTHE YYaCTKM MO3ra Tak e aKTHBHBI, KaKk U BO BpeMsl OOIPCTBOBAHUS, a
IUTsI HEKOTOPBIX XapaKTepHa MOBBIITIEHHAs aKTUBHOCTh. Hairt Mo3r rpojosskaetT o0paboTKy 3pUTesTh-
HBIX 00pa30B, XOTS OYEBHIHO, UYTO MX MCTOYHMKOM IJ1a3a ObITh HE MOTYT. YUYacTKH MO3ra, oopada-
THIBAIOIIME HOBYIO 3pUTENIbHYI0 WH(OPMAIIMIO, BKIIIOUAs YYACTKU JIOOHOM JI0TM, KOMOMHUPYIOIIHE
oOpaboTaHHyI0 MH(POPMALIMIO OT I1a3 ¢ HHGOPMAIIUEH OT IPYTUX OpraHOB UYBCTB, OCTAIOTCS HEaK-
TUBHBIMH. A yYaCTKH HAIIIEro MO3ra, OTBEYAIOIIHe 32 CO3[JaHNEe HOBBIX BOCIIOMUHAHHIA U OCMBICIIE-
HUE SMOIVIA, BO CHE CTAaHOBATCS OoJiee aKTUBHBIMU, YeM BO BpeMst 6oapcTBoBaHUsA. [ToBHIIIIeHHAS
AKTUBHOCTS B (pa3e OBICTPOro CHa XapaKTepHa Kak JIsl MUH/IAJIeBUIHOTO Teja (yJacTKa MO3ra, OTBe-
YAIOIIEero 3a CUJIbHBIC SMOIIUH, TAKUE KaK CTPax), TaK M JJIs IPYTUX YIaCTKOB MO3Ta, OTBETCTBEHHBIX
3a 00beIMHEHNE SMOIMOHAIBLHBIX BocrioMuHaHui. [lcuxuatp Ix. Annan Xoocon u3 [apBapackoit
MEAMIIMHCKON IIIKOJIbI, TTPOBOIMBIINI MCCIEAOBAaHUE MO3ra C MCIojb3oBaHueM TexHosoruu 19T,
3as1BUJI, UTO «Pe3yJIbTaThl, ojyueHHble ¢ nomoinsio 13T, cornacyiores ¢ uneeit ®peiiga o ToM, 4TO
CHBI UMEIOT 3HAYCHUE .

KOMHBIOTepHaH CUMYJIAIUA Cpe3a KOPbI I'OJIOBHOI'O MO3ra

Hccnenosanue, nposeaeHHoe B ['apBapicKoil MEJULIMHCKON LIKOJE, MPOAEMOHCTPUPOBAJIO,
YTO COH MOMOraeT HaM B OLIEHKE HOBOM MH(pOpMaluu 1 00pabOTKe HAIIEro OIMbITa MOCPEACTBOM
npoliecca, KOTOPbIi Ha3bIBaeTCsl KOHCOMUIAIMeN naMsTu. B Xozie KCepuMeHTOB BBISICHUIIOCH, YTO
JIOJU, IOy YMBIIME BO3MOKHOCTb ITOJTHOLEHHO BBICHIATHCS MOC/Ie 00yUeHMs HOBOM 3ajaue, MOKa3bl-
BaJIM JIyYllIMe pe3yJbTaThl BO BPEMsl TECTOB Ha €€ BBHIMOJIHEHHE, YeM Te, KTO IUI0Xo cnau. CeroaHs
C TMOMOILBI0 TEXHOJIOTUM CKAHUPOBAHHUS MO3ra Mbl JIEICTBUTEJIBHO MOXEM YBUIETb, KaK IMPOLECC
CO3JaHus1 BOCTIOMUHAHUI U IIPE/ICTaBICHUI U3 MH(pOpMAalU, COOPaHHOW B TEUEHHUE JIHS1, COIIPOBOK-
naetcst (POpMUPOBAHMEM HOBBIX CBSI3EH B MO3Te.
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CHUMOK MO3ra C BbICOKMM pa3pelieHuemM

B 1iesiom mpu3HaHME CTOJIb BaKHOM POJIM CHA MOTpeOyeT JabHEHINEero pa3BUTHS TEXHOJO-
Uil 0OPaTHOTO MPOEKTUPOBAHUS MO3Ta, HO yXkKe ceiluac KpermHeT eIMHOYIITHOE MHEHUE O TOM, YTO
COH — HE XaOTUYHBIH MTporiecc BO30YXIeHUS] HEMPOHOB M UTO OH XKM3HEHHO HEOOXOMM JIsl HAIIIEeTO
YMCTBEHHOTO U J1axe (PpU3NUIECKOTO 37J0POBbSI.

Bpems oT BpemMeHr Bce Mbl HEAOCHIIAeM I10 Pa3HbBIM MPUUYUHAM, OT PACCTPOMCTBA XKemy-
JOYHO-KHIIIEYHOTO TPAKTA U JIO €XKeTHEBHBIX 3a00T, HO €CJIM Bl CUCTEMAaTHUECKU HEIOCHITIaeTe, 3TO
TOBOJI, IS cepbe3HOro OecriokoicTpa. 1o manHbM [apBapacKoil METUITMHCKON IIKOJIBI, XPOHUYE-
CKI/II71 HEOOCTATOK ITOJIHOLIEHHOI'O HOYHOI'O CHa HpI/IBOIII/IT K pa3HOO6pa3HbIM HEraTuBHBIM I1OCJICI-
cTBUsM. Henochimanue MOXeT MPUBECTH K YBEJTUYESHUIO MACCHI TeJIa 3a CYeT U3MEHEHHU s YPOBHS JieTl-
THHA, OTBEYAIOIIIETO 3a aleTUT U CIOCOOHOCTh 3(P(EKTUBHO YTUIIM3UPOBATh yIiieBoasl. HenocraTok
CHa TaKXke aCCOIMUPYETCs C TUIIEPTEH3UEN U TIOBBIIIIEHHBIM YPOBHEM TOPMOHOB CTPECCa, UTO YBEJIH-
YUBaACT pI/ICK BO3HUKHOBCHU A 6OJIC3HGI71 cepnua. PeBy.IILTaTOM HEOOCHIIIaHU A MOXKET CTaTh yrHeTeHI/Ie
MMMYHHTETA, YTO MOKET YBEJIMUMBATh PUCK PAKOBBIX U APYTUX 3a0oneBaHuid. Takke HeIOCTaTOK CHa
MOKET yBeIII/I‘II/IBaTI) pI/ICK I1011aCTh B aBapI/IIOI HCHOJIHOIICHHHﬁ COH MOXET CTaTb HpI/I‘II/IHOfI IIJIOXOI0O
HaCTpOCHI/IH 1 CHUXKCHUA CHOCO6HOCTI/I K KOHHeHTpaHI/II/I.

OHLIT IIOACKA3bIBACT, YTO €CJIM MbI XOPOIHO CIITMM HOYbBIO (a TaK OHO U €CTh B 6OJI]JH_II/IHCTBC
cnyqaeB), JKHN3Hb HpeIICTaBIIHeTCH B HPKI/IX KpaCKaX, MBI ITOJTHBI SHCPI‘I/II/I " OIITUMU3MA TJId pemeHm{
eXeJTHeBHBIX 3a7a4. M1 Hao0OpOT, CTOUT TOJBKO HE BBICIIATHCS, M Jake MEJKUE MPOOIeMbl MOTYT
[IPUBOJUTE B 3aTPYAHEHHUE U IIOPTUTH HACTPOEHHUE.

Harma nepBasi pekomeHiaIuss OTHOCUTENILHO CHAa — OCO3HATh €0 BaXXHOCTh U MIEPBOCTENIEHHOE
3HaueHue. PaboTtars BCIO HOUB, YTOOHI YCIIETh C/IATh IMMPOEKT, — 3aBEIOMO CaMOpa3pyIIUTEIbHOE 3aHsI-
tre. CoOmoieHre peKOMEHJAIMA 3TON KHUTH TTOMOXKET BaM YCTAaHOBHUTH IITYOOKYIO CBS3b C TEJIOM
Y TIOHATh CBOM MOTPEOHOCTH: B pe3yJIbTaTe BbI CAMU CMOXKETE OIpeesINTh, CKOJIBKO HYXHO CIIaTh.
HecmoTps Ha TO 4TO y KaXkI0r0 YeJIoBeKa CBOSI IOTPEOHOCTh B HOYHOM OT/IBIXE, OOJIBIITMHCTBY JIIOJCH
TpeOyeTcs craTh Kak MUHIMYM CEMb-BOCEMb YacOB.

[TpencrapinseM Hallly CEMHINIArOBYIO IPOTrpaMMy 0 OPraHU3aIuy ONTUMAIBHOTO HOYHOTO CHa.
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1. [uraiiteck mpaBuibHO. [1py coOMIONEHNN peKOMEH Al 00I1Iee CaMOYyBCTBHE YTy YIITUTCS,
NUIIEeBapeHre IpUIeT B HOpMY, U BBl Oy[eTe CriaTh JIydIle.

2. IMomuuTe, YTO (pU3MUECKHE YIPAKHEHUsI OJArornpusTHO BIUSIOT Ha €CTECTBEHHBIM UK
cHa. Ecri BBl MCTIBITBIBaETE CIOKHOCTH CO CHOM, YBEIMYbTEe adpOOHYI0 HArpy3Ky, HO MOMHHTE,
YTO HE CTOUT 3aHUMAThCs1 (PUBNUECKUMH YITPAKHEHUSIMU HETIOCPECTBEHHO Mepesi CHOM. A3poOHast
HarpysKka BRICBOOOK1aeT SHAOP(HHBI — PUPOHBIE XUMUYECKUE COSAMHEHH 1, CHUKAIOIIUE YPOBEHb
crpecca.

3. CnenyiiTe HalllUM PEKOMEHJALMAM [0 YMEHBIIEHHUIO CTpecca, KOTOpble NPEACTABIIECHbI B
rase 9.

4. BeipaboTaiiTe U IPaKTUKYHUTe KyJbTYpy OTXO[a KO CHY. DTO 3HAYMT, YTO MO3IHO BEYEPOM
HEOOXOIMMO CHU3UTD CBOIO aKTUBHOCTD M 3aHSTHCSI Y€M-TO PACCIadISAIONIMM, HAIIPUMED MOYUTATb.
Perienure cnoxxHOM 33124 WM MTPOCTYIIMBAHUE BO30YKIAIOIIEH My3bIKH He JIUIIHiA CIOco0 3aBep-
AT CBOM JieHb. Hanbonee nmogxoasmmm OyaeT Kakoe-HuOy/Ib PyTUHHOE 3aHSATHE.

5. Ecim y Bac ipoOsieMbl cO CHOM, COKpaTuTe NoTpediieHre KoherHa U COBCEM OTKaXUTECh
ot Hero. He nelite kohe AHEM WM BEUEPOM.

6. Y3HaiiTe, He CTpaJaeTe Jii Bbl alTHO3 BO CHE. DTO paclpoCTPaHEHHOE COCTOSIHUE, MPU KOTO-
POM YeJIOBEeK BO CHE BPEMEHHO MepecTaeT AbIIAaTh. DTO OHA U3 CaMBIX YaCTHIX NMPUUYHH TIOXOTO
cHa. HouHble ann30/1b1 anHO? (OyKBAJIBHO «0€3 BO3/1yXa») YBEJIMUMBAIOT PHCK MOBBIIIEHHS KPOBS-
HOTO JIaBJICHUsI ¥ CEPACYHBIX 3a001eBaHMi. Bo BpeMsi mpucTymna arHo? BO CHE YeJIOBEK MOXKET 3a/Ibl-
XaThCsl, XOTS 3a4aCTyI0 OHO MPOTEKaeT OECCUMIITOMHO. Y JIofiel ¢ yMEpPeHHOW WM Tsikeson (op-
MO artHO3 CHA YacTOTa MPUCTYIOB BapbUPYETCsl OT HECKOJIBbKUX JECATKOB J0 COTEH 32 HOYb. DTUM
3a00JIeBaHMEM CTPAJAI0T MHOTHE U3 TeX, KTO 4acTo XparnuT. OOHAPYKUTb altHO TIOMOTYT B IIEHTpE
3[I0pOBOTO CHA.

[NoMMMO KJIMHMKH alTHO® MOXHO BBISIBUTH B JIOMAIIIHUX YCJIOBUSIX C TIOMOIIIBIO 9JIEKTPOHHOTO
JaT4MKa, KOTOPBIM HaJleBaeTCsl Ha Masiell AJ1sl M3MEpPEeHHUsl yPOBHS KUCIOpoaa B KpoBU. M30bITOuHAS
Macca TeJia CliocoOCTBYET MOSIBJICHHUIO AITHOD CHA — BOT IMOYEMY OJJHUM U3 PEIIeHHIA TPOOIEeMbI MOKET
crath HopMau3aius Beca. OIMH U3 pacpOCTPaHEHHBIX METOMIOB JieueHus arnmHos cHa — CUITATI-
Tepanus®. B Xozie ieueHrs nanyeHT HaieBaeT MacKy, COeJUHEHHYIO C YCTPOMCTBOM, KOTOPOE MOJIep-
JKMBAET MOJIOKUTETHHOE JIaBJICHUE B IbIXaTeJIbHBIX MY TSX. B pe3ynabrare KOINYecTBO SMU30/I0B aITHOD
cokpamtaercs. [Ipasma, CUITAII-ycTpoiicTBa U3-3a CBOUX pa3MepOB JEHCTBUTEIBHO JIOCTABIISIOT
Heyn00CTBa, HO HEKOTOPbIE JTIOAU, CTPAJAIONIHE TSKETIBIMU (DOpPMaMU artHOd CHA, TOTOBBI TEPIIETh 3TH
HeynoO0CTBa pajiv MOJTHOLIEHHOTO OTIbIXa. [pyrasi MeToirKa JieueHust penonaraeT ucroib30BaHue
BHYTPUPOTOBOrO ycTpoiicta (BY), koTopoe kpenuTces K 3y0am naieHTa. BY HajgeBaetcsi Ha HOYb
Y yIep)KUBAET HUKHIOKO YENTIOCTD MAIlMeHTa B BBIIBUHYTOM BIIEPE/] TIOJIOKEHUH, YTO MPEAOTBpaIaeT
MIPUCTYTIBI alHO3. MBI peKOMEH/yeM pacCMOTPETh BOSMOXKHOCTh MCIONMb30BaHus BY, npexae yem
ooparmmarbest kK CUTTATI-tepanuu, mockonbky BY ropaszmo Oosiee ymoOHB 1 HA MHOTHX OKa3bIBAIOT
Takou xe JieueOHbiit 3¢ppext. Ecm BBl cTpasaeTe ymepeHHON (pOpMOI armHO3, cTapalTech UCKITIO-
YHUTh COH Ha CIIMHE, IIOCKOJIbKY B 9TOM IOJIOKEHUU HAPYILIEHUE IBIXaHU I ITPOSIBIISIETCS TOPA3/Io Yallle.
MoskeTe Tak:ke MPUIIATh TCHHUCHBIA MsTU K CIIMHKE CBOEH MXKaMBbI, YTOOBI UCKTIOUUTH BO3MOKHOCTb
MIepEeBEPHYTHCS BO CHE Ha CIHHY.

3> CUIIAII (anza. Constant Positive Airway Pressure, CPAP) — pe:x1M HCKyCCTBEHHOW BEHTWJIALMH JIETKUX MOCTOSTHHBIM T10JIO-
KUTEJIbHBIM JJABJICHUEM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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