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[Tareiid 9Taxk OrHeHHOTO TpoHa.
JTabopaTtopus.

['puM c coxkayieHueM OTJIOXKUJ XUPYPrUdeCcKUil HOXK U IIPUHSIICS YyOUpaTh OMePaIiOHHYIO
naaThopMy.

OKCIIepUMEHT C IOXUTUTEIEM NCTOYHUKA MIPOIIEN ycnentHo. CylnecTBO IPeKpacHO YHACIeoBajo
HEKOTOphIe BPOXKIEeHHbIe CIIOCOOHOCTH eguHOpora. TeM He MeHee, Ilepefiada eCTeCTBEHHEIX
crmocobHocTel [ToxutuTens cTogHMKa TpeThel CTOPOHE CTajia HOBOM ITPOo0IeMoii.

PopmocnoBHast Bcerma Oblsia BOIIPOCOM YMCTOTHI, U JII0ObIE TPUMECH HETIOCPENCTBEHHO BIIUSIOT Ha
BO3MOXKHOCTb OyyILEro MpoABUKeHUS. ['PUM UMEN TOIBKO POACTBO C JIEMEHTUEM U CYUTAJICS
YUCTHIM Y€JIOBEKOM C TOYKM 3PEHHUS €T0 POMOCIOBHOM,

OH He 0TKa3aJicd OT CBOeM 4ej0BedeCKol (GOpMHI faXke T0CTie TPeX IPOIBUKEHUM.

B KOHIIe KOHIIOB, TaK Ha3hkIBaeMO€ TEeJI0 IJIaMeHH ¥ TeJI0 IIJIaMeHHOT0 IeMOHa OBIIK ITPOCTO
HABHIKAMM TPaHC(HOPMAIUH, IPUHAIEKAIINMK €T0 POJICTBY C 9JIeMeHTHEM. ECIIH OH ITOJTHOCTHIO
IIPEBPATUTCS B TEJIO 3JIEMEHTHsI, TO HaBepHIKa IOTyYUT MOBHIIIeHNE YPOHa OT orHs. OJHAaKo B
pe3ynbTaTe 3TOr0 OH OyIeT CTpafaTh BO BPeMsI CBOUX IOCIEIYIOMIUX MPOIBUKEHHUH.

JTr060i, KTO OBITT 3aKIMHATENIEM, 3HAJI, YTO (JOPMBI XKM3HU 9JIEMEHTHS XUIK HA YOUBIEHUE JOJIT0, HO
0Co0EeHHO TPYOHO OBITIO MMPONBUTATLCS BIIEPE.

Ecnu 6 I'puM pemus CTaTh OTHEHHBIM CYIIECTBOM, KOTTa OH OBLI BTOPOTO KJTacca, OH HUKOTHA OBl
He MIPOMBUHYJICS B TPETUM KJlacc TaK OBICTPO.

9T0 OB KOMITPOMHUCC!

PomocnoBHast ['prMa HallOMUHAIa YUCTHINA TUCT OyMaru, Ha KOTOPOM GBITIO IOCTAaTOYHO MECTa, YTOOBI
BEIpaXKkaTh cebsl.

OnHako OH JOJIKeH OBI TIATeNIbHO BEIOMPATh CBOI0 POAOCTIOBHYI0. OH [OJIXKEeH YOemIUThCS, YTO €TI0
HOBasl POJOCJIOBHAS ITOJTHOCTBIO aCCUMUTIUPYETCS C ero HbIHeITHEe OTHEHHOM 6JIM30CThIO, a He
Pa3pyLIUT ee.

OnHako, mpexpe YeM 3TO CTaHeT BO3MOXKHEIM, OH NOJIKeH Oy[eT cHavyasla HaKOIUTL He00OXOOUMEIN
OIIBIT B M30JIAIMY U TPAHCIJIaHTAIIUHN POLOCIOBHOM. OMHAKO 9TH Belu ObIJI0 TPYOHO 0OCTaTh. B
KOHIIe KOHIIOB, UCCIEJOBAHUS U CEKPETH], CBI3aHHEIE C POOOCIIOBHEIMHU, BCerfa ObUIM CaMOt CKPHITOR
nH(popMalrel B 11000M KJlaHe UM OpraHu3alui.

['puM Mor Ovl ocTaThcs B KnaHe Capy0o elllé Ha KaKoe-TO BpeMs, HO TOTfla Y Hero He ObIo HU
MaJIeHIIero MaHca BOUTH B KOHTAKT C TAKUMHU CEKpeTaMu. MexXIy TeM, MMOIBITKA IOJYyYUTh TaKoe
MCCJIefoBaHNe U3 BHeIIHero Mupa Onina He 6onee yeM paHTa3uew.

Hu omuH KnaH HUKOTTa He omy0OnuKoBan Obl TaKue pe3yabTaThl KCCIeloBaHuM. bonee TOTro, KIaHb
ApenToB POOCIIOBHOM BCErga CypoBO MOAABIANIN ALENTOB, IPOBOAUBIINX YACTHBIE MCCIEeI0BaHUS 10
M30JISIIUY U TPAHCIJIAHTAIIUU POOOCIIOBHOM. Eciiu Takue CeKpeThl KOorma-HuOyap OymyT PaCKPHITHI,
5TO IIOCTABUT BCeX ANIENITOB POOCIOBHOM B OIIaCHOE MOI0XKEHUE.



PopmocnoBHas Ovlna CTPaHHOM M HEOCSI3aeMOM CUIIOHN.
OHa cy1iecTBOBasa B IIJIOTH U [yIlle BCEX CYIIEeCTB U Obllla HeCpaBHEHHO MOTYIIIeCTBEHHA.

HccnenoBaHusT POOOCIOBHBIX B IIPOIIIJIOM BCerma OBIJTM COCPENOTOYEeHEl Ha KPOBH 11€JIEBOT'0
CyllecTBa. AfENTH BEPUIH, YTO PETYISPHOE yhaleHue IpuMecell U yBenndeHre KOHIIeHTpaluu
BLICOKOSHEPTeTUYECKUX BEIIECTB B KPOBU MO3BOJIUT UM HAUTU UCTOYHUK CUJIBI, CTOSIIUHN 3a
POMIOCIIOBHEIMH CYIIIECTBAMH.

Yun IIPUHIUIIMAIIBHO COTJIaCHUIICA C 3TUM HAIIPABJIEHHMEM HCCIIeTOBAHUM.

,]:[pyr‘I/IM AperniTaM 4MII He ITOMOTaJl, HO UX Ppa3yM HEe HaMHOT'O YCTyTIIaJl eMYy. ITocre mecAaTKOB THICSAY
JIeT HEeIIPEPBIBHBIX I/ICCJ'IeJIOBaHI/Iﬁ IMOHUMaHue AmenTaMu POOOCIIOBHEIX HOCTHUIJIO BEICOKOT'O YPDOBHSI.

Takum 06pa30M, UCTOYHUK BCEM CHUJIBI POJIOCIIOBHOM 00HapyKKWBaeTCS UCCIIefoBaHNEM KPOBH!
Mexny TeMm y ['puMa ObINIK MOeabHBIE YCIOBUS OJIS1 TIOMOOHBIX UCCIIeIOBAHU.

On YCIIEIIHO M3BJIEK BCIO KPOBb U3 TeJla CYIIECTBA M U300 BCEX CHUJI IIBITAJICA IIOHATH, YTO XKe
HN3MEHUJIO €TO0.

C noMmoIIpi0 MacCrBa YBeIU4Y€eHUS Ha OlepalioHHOM mIaTdhopMe U NeTalbHOr0 CKaHMPOBaHUS YHUIla
['puM Hayvas yBeIM4YMBaTh KPOBh CYIIECTBA IPSMO KakK [ejany yueHble Ha 3eMJie B ero Npeabiaye
JKU3HM.

KpoBs cymecTsa Oblia 00e3BokeHa. EQUHCTBEHHOE, YTO OCTAJIOCH, - 3TO HEOOJIbIIOE KOJIUYECTBO
OenKa, HEMHOTO JXKMBOU TKaHM, OCTAaTKM KJIETOK, MEPTBEEe DaKTepUU U MeJIKNe apa3uThl. ITH Bellx
00BIYHO He OBUIM BUHBIL, HO OHUM COCTaBisiu 6ojee 96% comep:KaHUS KPOBU.

YT10o0ObI ©30ABUTHCS OT ITHUX 3TIEMEHTOB, TPeOOBAJICS 0COOHIN TPOIIECC.

JTro6b1e Tp006IeMbI, BO3HUKIIIKE B XO[Ie 9TOT0 IIPOIlecca, IPUBeH OBl K TOMY, YTO MPOIIECC OYHUCTKHU
KPOBH OBI71 ObI HAITPACHBIM.

Y npeBHUX ALENTOB He OBIJIO TAKMX MHCTPYMEHTOB, KaK YBETMYUTEIbHEIE CTEKIIA, HarPeBaTeH,
OXJIQIUTENTH, UCTIAaPUTENTH, GUILTPH U CemapaTopel. TOT GaKT, YTO UM YHAJIOCh 3aBEPUIUTD IOI00HOE
UCCIIel0OBaHNE PONOCIIOBHOM TOJIBKO C IIOMOIIBI0 Marud4eCKUX MaCCUBOB, IIPOM3BOAUII OTPOMHOE
BreyYaTieHue Ha ['puma!

[Ipsimo celiyac OH COBEPILIEHHO He MPeNCTaBiIsl, KaK AfieliTaM B IIPOLIJIOM YAaBaloCh COBEPIIUTD
TAKOH IIOOBUT.

BrICOKO3HEpreTHYECKOe BellecTBO? YTO XKe 3TO 3a BEIeCTBO, ClI0COOHOe BEI3BATh OIPOMHYIO
Maruvudeckyr cuiy? Kakoe OTHOLIeHUE OHO UMeJIO K ayiie? Kak 9To nepegaBaioch U3 IIOKOJIEHUS B
IIOKOJIeHue?

['puM HEBOJILHO ITOYEeCcasl 3aThIJIOK.
OueBHIHO, 3TO MPOOIEMEI, KOTOPHIE OH MOJIXKEH PEeIIHUTh.

['pum BhImIEN U3 6UOIOTUYECKOM TabopaTOPUN U TIOIIENT B AyIl, YTOOR N306aBUTHCS OT 3araxa KPOBH.
3aTeM OH Hayasl HaclIaXkAaThCs POCKOUIHEIM 3aCTOJIbEM.

C ero HHIHEUTHUMHU CIIOCOOHOCTSIMU OH HE YMPET, JaXKe eCJId IPOCUIUT 6e3 embl LeJIbI MecsI.



OJIHaKO elda U MeJUuTallusia OBILIIM BAXKHBIMH CHOCO6aMI/I, C IIOMOIIIBI0 KOTOPBIX OH YBEJIMYKUBAJI CBOU
CHIIBI.

B wacTHOCTH, peOpa OTHEHHOTO APaKOHA CTaJld He3aMeHUMOM MUIIeH ¢ TeX 1Mop, KaK OH MOTyYuI
KOHTPOJIb Hafl IPAKOHbLEM MIOCKOCThI0. [I0 CpaBHEHHUIO C MeIUTallel U COOMpaHueM YaCTHII
371eMeHTHs, YTOOH YBETUYUTh BepXHUH mpefen ero [Iyxa, moTpebneHue pebep OrHEHHOT0 IpaKoHa
OBLIIO TPEBOCXOMHBIM METOOM IJI51 TIOBBLIIEHUS €T0 CHUJIBL.

B T0 BpeMs KaK €T0 TEJIO IIOTJIOMIa/I0 YUCTYI0 SHEPIrui OTHEHHOI'0 3JIEMEHTHI,
BBEICOKOQHEPreTn4eCKOo€e BEIIeCTBO B MACE OTHEHHOT'O APAaKOHa ITIOCTOSAHHO IINUTAJIO ero TeJlo. MorrHas
Marundeckasd Cujla Tpe60BaHa MOIITHOT'O TeJIa.

[ToueMy Bce IpaKOHH TaKue OrpoMHbIe? UTOOH! IMOfgepKaTh X MOIIHEIE TpeOOBaHUS K
POOOCTOBHOM!

B3ats, k npumepy, [loxututensa Mcrounuka. OH IULINA eQUHOPOra er0 POLOCIOBHOTO TajlaHTa U3-3a
€ro CTPaHHOM CITIOCOOHOCTH, HO y HEro He ObIJIO KPenKoro TenociokeHus: efUHOpOTa 1 HalloJTHEHHOU
CBSILIIEHHOM CHUJION MBIIIEYHOM TKaHU. BOT moueMy OH He MOT BHITYCTUTh MaciiTabHBIM Opeo
OuwuieHus, KakK 9TO MOTJIM CHelaTh eIUHOPOTH.

9T0 OBITIO BCE PaBHO 4YTO ITIOMECTHUTH MOIITHBIN reHepaTop B IMOJIYPA3BaAJIMBIIYIOCSA KOJIECHUITY. XO0351H
He TOJIbBKO HE CMO2KET IIOJIHOCTBIO UCIIOJIB30BATh 3TY CUJIY, HO KU CaMa 3Ta CUJId IIPHUBEOET K pacCliagy
TeJla X0351Ha. ' eHeTu4YecKas NOCIeq0BaTENIbHOCTh TOXKE pacnageTcs.

KoneuHo, eciu OBl 3TOMY CTPAHHOMY CYIIIECTBY [Ial HECKOJIBKO JIET, YTOOBI MIPHUCIIOCOOUTHCS K
CBOEM HOBOM cuje, OHO MOTJIO OBl 00pecTu Teso, IoJo0Hoe eTUHOPOraM. B KOHIle KOHIIOB, TOJIBKO
TaKOM cOCyn OBIJT MPUTOEH [JIT TOT0, YTOOHI TaJllaHT POLOCIOBHOM PACKPHLI CBOM IOTHBIN
IIOTEeHIIMAJI.

ITaxe C MOBHIIIIEHUEM ero Kjlacca, KakK MOT I'puM HafesThCst BEICBOOOIUTH OOIBINIE MarudyeCcKOoM CHUJIH,
€CJI OH He XOTeJ MEeHSATh (opMy 4eroBedecKoro teja? B KOHIle KOHIIOB, €T0 IByXMETPOBOE TEJIO
MOXKET COepKaTh OTPAHNYEHHOE KOJIMUYECTBO MAarudyeCKOU CHIIHL.

BoT nouemy I'puM [osKeH ObLI IOCTENIEHHO yIIy4InaTh CBoe TeocoxkeHue, OrIomas
BEICOKOKQUECTBEHHYIO MUIITY. DTO TO, YTO BCe AMENTHI eflaik 3a KyJIHCaMH.

B KoHIle KOHIIOB, IOAK OBITM HEOITOBEUHBIM BUOOM. X Tesa OBLIM XPYNIKMMHU, ¥ OHU He o6afanu
WCKJTIOUUTENTbHEIMUA PACOBLIMU TalaHTaMu. X eMIUHCTBEHHOM CUIION OBINK CPegHUE CIIOCOOHOCTH BO
BCEX aCIIEKTax.

JIro6oit AmenT, KOTOPHIM XOTEeJl CTaTh CUJIbHEE, JOJIXKEH OBIN MCII0Ih30BaTh JTI00bIe CPENCTBa,
HeoOXoouMeIe M1 U3MEHEeHHUs U TpaHCchopMaInu cBoero Teina. [locie, He ObIIO0 HUKAKOM
BO3MOXKHOCTH TIOBEPHYTb Ha3af,.

910 mpobeMa, C KOTOPOM CTaJIKUBATUCh BCe AenThl!
Kaxnreiii mens ['puM OTKIIambIBajI AJist cebs IATh KMUIIOIPaMMOB pefep OTHEeHHOTO IpaKoHa.
VimeanbHOE YKCIIO, KOTOPOE YHII TIOIYYUII IIOCTIE BHIUUCIEHUH.

C ero HeIHENTHUM TeoCcIoXeHreM, ISITh KHIOrPaMMOB pedep OTHEeHHOTO IpaKoHa Tpe®oBaiu POBHO
OIHOTO MHS [JIs IePeBapPUBAHMUS.



ITOro KoIu4yecTBa Kak pa3 JoCTaTO4HO, YTOOHI He TPATUTh BIIYCTYIO HU €[y, HU BPEMs.

HacnapuBmivch efMHCTBEHHOM 3a BECh NeHb Tpane30i, [ puM mpoBes 0CTaTOK BpEMEHU B
amXuMU4ecKoy 1abopaTopuu.

[Tocne 3aBoeBaHMS FOONMMHCKOM MTOCKOCTH I'pUM, ECTECTBEHHO, ITEPEHSITT ¥ HUX MHOZKECTBO
Maru4eCcKuxX MalIMHHBIX TEXHOJIOTHU. AHAIU3 YKIla TI0Ka3aJsl, YTO BIIOJIHE BO3MOXKHO 00BbEIUHUTD 3Ty
IIOTYCTOPOHHIOIO TEXHOJIOTHUIO C €70 COOCTBEHHEIMU MeTOaMy CO3[aHUS I'0JIEMOB.

['puM maBHHIM-TABHO TEOPETU3UPOBAJI KOMOMHAIINIO I'OJIEMOB 3JIEMEHTHS C MariYeCKUMU MallliHaMH.
OpHaKO BOILIOIIEHNE 9TOM UMIEU B XKU3Hb IOTPE0OBAJIO PEIIEHNSI OUeHb MHOTHUX CJIOXKHBIX BOIIPOCOB.
Bo-nepBrIX, BHICOKOMarudecKue CIjIaBhL.

Bo-BTOpHIX, 9HEPTrEeTHYECKHE 3(PGHEKTH.

B-TpeTbux, Maru4eckuu gyx.

Ecnu HY OOuH M3 3THUX TPeX He PeIlrTh, COUeTaHue roJIieMOB ¥ MarudeCcKUX MallliH OCTaHeTCs He
posiee yueM HeCOLITOYHOU MEUTOH.

BricoKOMaruyeckue CIjiaBhl OBUIH IIEPBOM ITP00IEMOM, KOTOPYIO [ PUM [OIKEH IIPEeoIoIeTh IIpu
CO3[aHUM 3THUX HOBBIX Mard4yeCKHX MallliH 37IEMEHTHUS.

M3 THICSY METaJIJIOB, KOTOPHIE YMII XPAHHUJI B CBOeH OMOMMOTeKe JaHHBIX, TOJIBKO CEMbIECSAT U3 HUX
o6y1alay HeKOTOPOM Maru4eckou MPOBOOUMOCThIO, ¥ MeHee ISITH U3 HUX 00J1afay MOTHON
ITPOBOIUMOCTAHIO.

ToneMsl 371eMeHTHSI, KOTOPBIX co3fan ['puM, cocTosimu u3 60jiee 4eM IeCTUIECSITH IIPOIIeHTOB BCeX
CYILIECTBYIOIMX aTpr0yTOB. Be3 moaxosinero Marud4eckoro MeTajia AJis MPOBeNeHUsT Marun4ecKoi
9HEPru¥ MAIlIWHLI He CMOTIX OBl BEICBOOOOUTE CBOIO CHUITY.

B TeueHue mocaeIHUX HECKONIBKUX MHEW ['PUM ITOCTOSHHO Ioa0Hpai IOOX0sIIe MarudecKue
MeTaJIIBl ¥ U130 BCEX CHJI CTapasICs CO37aTh BEICOKOMAru4eCKHH CIIIaB, KOTOPBIA MOT ObI
YIOBJIETBOPUTEL €TI0 TpeOOBaAHMS.

A OHH 3aKJII04aJIiCh B IIOJHOM Marn4ecKou IIPOBOOMMOCTH U CIIOCOOHOCTH HCII0IL30BaTh OOJIBIIIOE
KOJIMYeCTBO Marn4eCKOM CHJIHI.

Mexpy TeM, TakKKe Bellld, Kak Gpuanyeckas 3alluTa U Maru4yeckoe COPOTUBIIEHNE, MOTYT OBITh
PEIIeHkl APYTUMHU CPENCTBAMH.

3HepTeTquCKHﬂ 3(1)(1)6KT. 9TO0 OBIJIO OCHOBHBIM Tpe6OBaHI/IeM IJIA Marn4eCKHuX MalllMH 3JIEMEHTHSI.

Y Apenita OBIIIH g0pa CO3HaHUuA OJid 3allIOMUHAHWA U CO30aHuA MOOEIN 3aKIMHaHuHU. Kak xe TOr'ma
HOJIZKHBI CPA2KAThCA 3T Malrn4€CKHNe MAIlIMHEL 9JIEMEHTHSI?

Kak gBuxymuecs nymky, Kak JIyauuku? OHu OYIyT CTPENSTh 9HEPreTUYECKUMU JIydaMu?

9T0, HECOMHEHHO, YHUUYTOXKUJIO ObI MOIITHOE IIPENMYIIIECTBO I'OJIEMOB 3JIEMEHTHS B CTIOCOOHOCTH
TBOPUTH 3aK/IMHAHUS €CTECTBEHHHIM TyTeM. Eciiu OBl OHM CpaXKaauch TakKuM o6pa3oM, ['puM Mor Ob
IIPOCTO YCUIUTH JIyIHUKOB.



MG}KI[y TEM, Marn4eCcKHuu oyXx OBIIT €IUHCTBEHHBIM crioco0oM 00ecneyuTh MarudyecKre MallliHEL
JJIEMEHTHUS UCKYCCTBEHHBIM MHTEJIJIEKTOM.

OpHaxko g aToro ['puMy cCHadasa HyKHO OBITIO OBlafeTh HEKOTOPHIMY 3aKIMHAHUSAME OYIIH.
[To KpaiiHel Mepe, eMy TIOHaHOOSATCS 3aKIMHaHUS AYIIA Ha YPOBHE MacTepPOB HEKPOMAHTOB.

['pum HamMepeBasiCs 3aCTaBUTh YUII YIIPABIATh ITUMHU MarndeCKUMU MallliHaMU, HO C €70 HEIHEITHUM
YPOBHEM U3y4Y€HHUS AYII OH OBUT JajieK OT TOTO, YTOORI CO37aTh KOMUIO YHIIA, BEITOJHSIOIIYIO
GYHKIMIO siApa Maru4eckoro ayxa.

K cyacThio, mocye nepexopa B TpeTHit Kinacc y ['puma OBIIO TOCTaTOYHO BPeMEHHU, YTOOH BOCIIOIHUTD
CBOU HEJTOCTATKH.
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