JIHK Kak KMBOM KBAHTOBbLIA KOMIILIOTEP

Bcesikuii yesi0BeK BUAMT 3J1a B MHUPE HE 60.]'[1:11[6, yeM €CTh B HEM CaMOM

B cymHocTH, CTAPOCTH HAYUHAETCH C TOT'O MOMEHTA, KOT1a YeJI0BeK YTPaTWII
CIMOCOOHOCTH YYUThCS

OTkpbITHS pyccKHuX Y4eHbIX B o0aactu JHK

Ha npoTsikeHun BEKOB 330TEPUUECKUE U TyXOBHBIC YUUTENS 3HAIU, YTO HAILIE TEJO
MOXHO MPOTrPaMMHUPOBATH C MOMOIIBIO 53bIKa, CIOB M MbICcTU. Celyac 3TO HAy4YHO
nokazaHo u oObsicHeHo. YenoBeueckas JJHK paGortaer, kak Ouonorumyeckasi Bepcus
Nuteprera, HO BO MHorom mnpeBocxomaut HWaTepHer. Camble MOCIEIHUE
MCCJIEIOBAHUS PYCCKUX YUEHBIX MPSIMO WJIM KOCBEHHO OOBSCHSIOT Takue ()EHOMEHHBI,
KaK SICHOBUICHUE, MHTYULIUIO, CIIOHTAHHBIC/IUCTAaHIIMOHHBIE A()(PEKTHI HCIICICHNUS,
caMomucIelIeHre, TeXHUKH addupmainuu, HEOObIYHBIA CBET/aypy BOKpYT JroJcH (a
MMEHHO NIYyXOBHBIX MAacT€pOB), BJIMSHHUE yMa Ha MOTOJHBIE MATTEPHbI U MHOIOE
npyroe. bonee Toro, cymectByer yOeQUTENbHOE CBUIETEIHCTBO B IMOJIb3Y HOBOIO
BUJIa MEAMIMHB, B KotopomM Ha wmojekyny JIHK wmoxHO BiusATh u
MepenporpaMMUpoBaTh €€ CIIOBaMH M 4YacTOTaMHu, 0€3 MEXaHUYECKOTO yAaJIeHUs U
3aMEHbBI €TMHUYHBIX TEHOB.
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“Mycopuas” JHK HanmoMuHaeT pa3roBOPHbIil A3bIK

s ctpouTenbcTBa MPOTEMHOB HCHOJIb3yeTcs Bcero numb 1-2% wnamen JIHK.
Nmenno sta wacte JJHK uHTEpecyeT 3anmaaHbIX MCCleNOBATeNed, OHA U3y4aeTcs U
pacopenensiercs no kareropusiMm. OctanbHble 90 mponeHToB MoJsiekyasl JIHK
cuntarotcsa ‘“‘mycopHoit JIHK”. OmHako pycckue uccienoBarenu ObUTH yOeKIEHBI,
YTO MPUPOJIa HE TAK pPacTOUMTENbHA. VIHTYMTUBHO YYyBCTBYS 3aKOHBI MHUPO3/IaHUS,
OHU OOBEAMHWUIN JIMHIBUCTOB W TE€HETUKOB B OIHO PHUCKOBAHHOE MpEANpUSATHE,
4yTOOBI UccienoBaTh 3TH 99% “mycopnoit JIHK”. VX pe3ynbTaThl, HAXOIKU U BHIBOJIBI
npocTo peBomtonroHHbl! CoriacHo ux HaxonakaMm, Hama JJHK He Tonpko oTBeuaer 3a
CTPOMUTENLCTBO TENA, HO U CIIYXKHUT CPEJCTBOM XpaHEHUs JAHHBIX U OOIICHUS. A ecliu
cIenaTh €lIe OJWH IIar, BCIIOMHUB Ibe30dJekTpuueckue cpouctBa [IHK, moxHO
caenath BeIBoA, uTo JIHK He TOombko XpaHuT uHQOpMannio, HO U TOCTOSHHO
NepeacT MW IMOJy4aeT €€ M3 KOCMOca, SBIISASCh, O CYTH, €II€ U JIEKOJIEpOM,
Hanoo0ue Hamiero mo3ra. Mnu BbI emie cuvtaere MO3T MECTOM OOMTAaHHS HAIIETo
co3HaHus? 3HaHHME W TOHMMAaHHUE ATOTO YTBEPXKIEHHUS MOMOXKET IIy0)Ke OCO3HATh
CYyTh MHOTHX 3KCIIEPUMEHTOB, ONIMCAHHBIX HUXKE.

Pycckue nUHTBUCTBI OOHAPYKUJIU, YTO F€HETUYECKUM KOJ — OCOOEHHO BUIAMMBIN B
“Oecrone3npix”’ 99% - ciaeayeT TeM ke IpaBUiiaM, YTO M HAII YEJIOBEUCCKUE S3BIKH.
OHu cpaBHUBaIM TpaBujia CHUHTaKcuca (crmoco0, C MOMOUIBI0 KOTOPOTO CIJIOBa
CKJIQJBIBAIOTCS BMecTe il (QopMupoBaHus (pa3 U NPEATIOKEHHI), CEMaHTUKY
(yueHne o 3HaYeHWU B (popMax s3bIKAa) W OCHOBHBIC MpaBWJIa TPaMMATHKH. Y UYCHBIC
oOHapy»xuiy, uyto mienoun Hamed [JHK crexyroT mpaBunam o0bIgHOM “rpaMMaTHKA”
¥ 00J1a1at0T PSAIOM MPABHII TOYHO TaK K€, KaK HAIIHU S3bIKH.

CrnenoBaTenbHO, YETOBEYECKUE SI3BbIKM MOSBWIMCH HE CIIy4ailHO, a KaKk OTpa)K€HUE
BHyTpeHHuX narrepHoB Hamel JIHK. (cM. ApeBHEpYyCCKU S3bIK)

"...EcTb HEKOTOpBIC OCHOBAHHUS IIOJIaraTh, YTO TEHETUYECCKUH armapar BBICIIHX
onocucTeM 00JIagaeT CIIOCOOHOCTBIO OBITh KBAaHTOBO HEIOKAJIbHBIM. JTO JaeT
BO3MOXXHOCTh KJICTKaM, TKaHSAM W OPTaHM3MYy HAXOJUThCS B CBEPXKOTCPCHTHOM
COCTOSIHHH.
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Korepentnoctb

KorepéHTHOCTB (0T J1aT. cohaerens — «HaXOISINIUICA B CBSI3U») —
B3aMMOCBSI3b:

KorepentHocTts (B puiiocopuu) — NpUHLIMI, 3AKTIOYAIIUICH B YTBEPKIACHUH,
YTO BCE CyLIeCTBYIOLIee HAXOAUTCH BO B3aUMOCBS3H.

[lepeuncnennsle pe3ynbTaThl emie pa3, HO Ha Ooyiee BBHICOKOM YPOBHE,
MOJTBEPAKJAOT HaIly TEOpUI0 BOJMHOBBIX TreHOB [[apseB, 1997]. KiuroueBbiM
MOJIOKEHUEM €€ SBJISIETCS TO, UTO XPOMOCOMHBIM ammapar OuocucTeMm
(YHKIMOHUPYET OJHOBPEMEHHO KaK MCTOYHUK U TPUEMHUK T€HO3HAKOBBIX
Ja3€pHBIX, COJUTOHHBIX U ToJjiorpaduueckux nojed. Kpome TOro, XxpoMoCOMHBIM
KOHTUHYYM  MHOTOKJIETOYHBIX  OpPraHU3MOB  SBJISIETCS ~ HEKUM  1OJ00ueM
CTaTUKO-TMHAMUAYHOU MYJIbTUILIEKCHON MIPOCTPAHCTBEHHO-BPEMEHHOM
rojorpayuuecKoil pemeTkyd, B KOTOPOM CBEPHYTO MPOCTPAHCTBO-BPEMsI OpraHH3Ma.
Ho u 3TuM He ncueprnbIBarOTCs KOJUPYIOMINE BO3MOKHOCTH T€HETUUYECKUX CTPYKTYP.
[TocnenoBarensHoctn HykieotunoB JIHK, oGpasyromue romorpaduueckue u/minu
KBasu-royorpaduueckue pemeTku, GOpMHUPYIOT €II€ U TEKCTOBBIE peue-MoJA00HBIC
CTPYKTYPBI, UTO CYIIECTBEHHO MEHSET HAIllM MPEJCTABICHUS O T€HETUYECKOM KOJIE.
OBoJIo1Hs OMOCHUCTEM CO3/1al1a TEHETUYECKUE «TEKCThD) M TEHOM-OMOKOMIIBIOTED Kak
KBa3HU-pa3yMHBIH «CYOBEKT», Ha CBOEM YPOBHE «UUTAIOMIMK M MOHUMAIOUIUN» ITH
TEKCThI. Upe3BbIYaHO BaXXKHO I 00OOCHOBAHUS 3TOU 3JIEMEHTAPHOU «Pa3yMHOCTH
re€HOMa, YTO €CTECTBEHHbIE (HE CYIIECTBEHHO Ha KAKOM SI3bIKE) UETTOBEYECKUE TEKCTHI
U TEHETUYECKUE «TEKCThl» HMEIT CXOAHbIE MATEMaTHKO-JIMHIBUCTHUYECKUE U
SHTPONMMUNHO-CTATUCTUYECKUE XAPAKTEPUCTUKU. ITO OTHOCUTCA, B YACTHOCTH, K
TaKOMY TIOHATHIO, KakK (pPaKTAIbHOCTh pacClpeeieHus] IUJIOTHOCTH YacTOT
BCTPEUaEMOCTH OYKB B €CTECTBEHHBIX W F'€HETHYECKHX TEKCTaX (IJIsl FeHEeTHYECKHX
«TEKCTOB» OYKBBI - 3TO HYKJICOTH]IbI)."

/ T'apsie, 2009 /

dddexr panToma THK

OtkpeiTe [apsieBa mnojackasano, 4YTO MUTOrEHETHYECKOe u3iydeHue [ypeuua
pabotaet uepe3 Hamry JIHK. bonee Toro, otkpsitre ["apsieBa mo3BosisieT mpeaAmnoso-
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JKWTh, UTO 3aBEPUICHHBIE TEHETUYECKUE KOJbl OPraHU3Ma MOTYT HaXOIUTHCS COBCEM
He B Monekyne JIHK, mo kpaitHer mepe, He Kak B MECTE€ HX OKOHYATEIBHOTO
PaCIIOJIOKEHUS.

Korga wuccnenoBatens mnomectunn oOpaszenn JIHK B kpomieunslid  KBapleBbIid
KOHTEWHEp, 00JIydlJI €ro MSTKUM JIa3epoM, a 3aTeM HaOJI0J1al 3a HUM C MOMOIIBIO
CBEPXUYBCTBUTEIILHOTO  O0OOpYAOBaHMS, CIOCOOHOTO  OOHApy>KuUBaTh  JIaxe
eauHuYHbIe (OTOHBI cBeTa, OH Hamiel, uto JJHK paboraet kak ryOka, BIUTHIBAIOIIAs
ceer. Kakum-to oOpazom mosekyna JIHK mornomana Bce GoTOHBI CBETa B ATOM
MeCcTe M XpaHWIa UX B BHJE IITONOpooOpasHoit cnupanu. [lo-sumumomy, JTHK
co3jaBaja BUXPb, IPUTATUBAIOIINI CBET, HO B HAMHOTO MEHbIIEM MaciiTaoe.

["apsieB mokazan, 4ToO ¢ MOMOIIBID KAKOTO-TO HEU3BECTHOIO Mporecca monekysa JJHK
BTATUBaeT (OTOHBI OTOBCIOAY. EJMHCTBEHHas HMeOIascs y HAC TEXHOJOTHUS,
KOTOpasi Morjia Obl yJep>KUBaTh CBET B BUJE CHUpPaNU, oOHapyKeHHOU ['apsieBbiM B
monekyine JIHK, - 5310  BOnokoHHO-onThMyeckuii  kabenb. Ho  gaxke
BOJIOKOHHO-ONTHYECKHE Kabeu He BHITATUBAIOT CBET U3 OKPYKEHUS TaK >KaJIHO.

Mpb1 He IPUBBIKIIM AyMaTh O CBETE, KaK O YEM-TO, YTO MOKET XPAHUTHCS, OOBIYHO OH
JIETUT B MPOCTPAHCTBE C YMOIOMpPAYHUTENIbHOU CKOpocThio. Ecnu Obl HaMm yaanoch
3aXBaTUTh €r0 B OJHOM MECTE, MbI OBl OKHAAIH, YTO OH “HM3HOCHUTCS U TOTEPSET
cBol0 HHepruro. [axe B cimydae (OTOCHMHTE3a pacTeHHE MOKET XPaHUTHb CBET
€MHCTBEHHBIM CIIOCOOOM - cpa3y K€ MpeBpalllaTh €ro DJHEPrui0 B 3eJICHBIN
xnopodpmmit. Celiuac Mbl HaONIOJa€M, YTO CBET MOXHO HCIIOIh30BaTh B KAaueCTBE
nuim, kotopas oynet xpanutbea B JIHK, kak 3amac sxenyjel, CipaTaHHBIX HA 3UMY
Oenkoi B AyIie JepeBa. DTO BBI3BIBAET BOJIHY HOBBIX BOMPOCOB. UTO XpaHUT cBET?
Kak on xpanutca? 3adem oH xpaHuTcsi? UToObl OTBETUTh HA BCE ITH BOMPOCHI,
clieyer emie Oonblle YriIyOUTbcs B OTKpbHITHS ['apsieBa, MOTOMY 4YTO 3TO TOJBKO
Haya’o.

Hacrosimas marust npousonuia Toraa, koraa ['apses 3akoHumn s3kcnepumMeHT. OH B35
kBapueBbiii koHuTeiHep ¢ JAHK u yopan JHK. On gaxe He ayman, 4To 4YTO-TO
npousonaer. TeM He MeHee, K €ro BeJMYaulleMy YJIHWBJICHHUIO, TaM, IJ€ pPaHblIe
Haxonunack JIHK, cBeT mpoaoimkan ciupaieBUIHO 3aKpyUUBATHCS, XOTS (PU3UUYECKH
JHK y>xe Tam He ObL10.

Yrto Obl HE yIepKUBAJIO CBET Ha MECTE, OHO COBCEM He HyxJanoch B monekyne JJHK.
DT10 HeuTo coBceM japyroe. Heuto HeBuaumoe. Hedto 10CcTaTOYHO CHITBHOE, YTOOBI
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XPaHUTh U KOHTPOJIUPOBATh BUAUMBIN cBET B (popme monekynsl [JHK. Enuncreennoe
palyoHaIbHOEe HayyHOE OOBSICHEHHE — CYIIECTBYET HIHEPreTHUEcKOe Ioje, KOTOpoe
oovenuusiercs ¢ Monekyinod JIHK, kak Oyaro y wmonekynsl JIHK wumeercs
SHEPreTUYecKuil “aBoMHUK”. JIBOMHMK mMeeT Ty ke (opMmy, 4To u (du3udecKas
MOJIEKYJIa, HO KaK ToJdbko MbI youpaem JIHK, nBoitHuk octaeTcsi Tam, rie paHbIle
Obu1a MoJiekyna. YToObl MPOAOIKATh BRIMOIHATH PaOb0OTy — XpaHUTh BUJUMBINA CBET -
naxe He TpeOyetrcss monekyina [IHK. dotoHbl yaepkuBaeT Ha MecTe HeKas CuUIa,
BO3MOYHO CXOJIHAsl C TPaBUTALIUEH.

CnenctBust omenomistomue. O4eBUIHO, B CIIydae YEJIOBEYECKOTO Telia CIEAYET
paccMaTpuBaTh HeuTo Oonbiiee, yem ojaHa Mmojekyda JHK; y Hac TpuuinoHsI
BBICOKO CTpYyKTypupoBaHHbIX Monekyl JJHK. Mmeercs kocrnas JJHK, JIHK opranos,
KPOBHU, MYCKYJIOB, CYXOKWJIHH, KOxku, HepBHOU cuctembl u JIHK moszra. [Tostomy,
pacmupsis 3KCIIepuMeHT ['apseBa, MOX0Ke Ha TO, YTO BCE HAIIE TEJO JOHKHO UMETh
DHEPreTUYECKOr0 JIBOMHUKA. OTO COBEPIICHHO YBA3BIBACTCS C TEOPUSMH U
HaOmoaeHusimu [peitua, I'ypsuua, bappa u bekkepa o Hammunu nHGOPMAITMOHHOTO
MOJIs, MUKTYIOMIETO HAIIUM KJIeTKaM, 4To jJeiaTh u rae. JloOapmss B “KOKTEHBL”
oTkpbiTUE ["apsieBa, Mbl OOHApyKHUBaeM, YTO camasi BaxkHasi padota mosekyinsl JJHK -
XpaHUTh CBET, KaK B (PU3UYECKOM Teje, TaK U B €r0 SHEPreTUUYECKOM JIBOMHHUKE.
OueBHaHO, TpaJUWLIMOHHAS HAayKa OYEHb HYXKJaercs B mepecMmorpe. Ectb MHOro
uH(popmanuu o OMOJIOTUH KU3HU, KOTOPYIO MBI IPOCTO HE 3HAEM WJIU HE OCO3HAEM B
TPaJIUIMOHHOUN HayKe.

Dddexr panToma JIHK — 310, GeccropHO, OHO U3 CaMbIX 3HAYMMBIX HAyUYHBIX
OTKPBITUU B COBpeMEHHOU nctopuu. OHO moka3biBaet, uro mojiekyna JIHK cBsizana ¢
KBAaHTOBOM MEXaHUKOM, M 3Ta CBA3b €IIE HE PACKPHITA YUYEHBIMHU B TPAJAUIIMOHHOM
mupe. Ceityac y Hac wumeercs JokazarenbcTBo, uto JIHK B3aummopeiictByer ¢
HEBUIUMBIM U €I1I€ HE OTKPBITHIM HE 3JIEKTPOMArHUTHBIM SHEPreTUYECKUM IOJIEM,
KOTOPOE€, OYEBHJHO, CIOCOOHO KOHTPOJIUPOBATH 3JIEKTPOMArHUTHYIO JHEPTHIO, B
JJAaHHOM CJIydyae XpaHUTh (OTOHBI, JaXe KOrja yACpKHBAKOIIas HUX Ha MECTe
bu3uIecKas MOJEKyIa OTCYTCTBYET.

N osto eme He Bce. Korma IapsieB 3ammn ¢ganTtoM KuUAkuM a3otoM (3¢ ekt
BHE3AMHOTO CHUJIBHOIO OXJIAXJEHHUS), CIUpaib CBETa MCYE3aeT, HO 3araJoyHo
BO3Bpamaercss 4depe3 S5-8 munyT. Takas xuByudecth ¢antoma JIHK — nHamero
SHEPreTUYECKOro JBOMHMKA - JaXe TIepel] JIMIOM BIIOJHE OMNPEAEICHHOTO
pa3pylIeHus], BbI3BIBACT yAUBICHUE. [{ake eciu Bbl pa3pyliaeTe rapMOHUIO TaM, IJI€
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Haxogwics Qantom JIHK, B nmaHHOM ciiydae BHE3allHBIM OXJIXKICHHEM, OH
BOCCTAHABJIMBAET MPEKHIOK rapMOHUI0. OKpYXKarollUii CBET CHOBA OPraHU3yeTCs B
yHUKalnbHbIM cnipaneBuanslii  marrepH  JHK. TpaguunoHHol Hayke HeEYero
NPEeAJIOKUTh HAM B KayecTBE OOBSICHEHUS, MOYEMY ITO MPOUCXOAUT, HO, TEM HE
MEHee, OHa 3TO JCIaeT.

Kak BBl ymaere, CKOJb JIOJITO MPOJOJKAET CYLIECTBOBATh 3TOT marrepH? 3abaBHO,
dantom JIHK ocraercs BumumbiMm no 40 mHeil mocne mosiBieHus. BHOBb M BHOBB
['apsieB mpojomkan 3aJUBaTh €ro KUJIKUM a30TOM, HO OH YIIOPHO MPOIOJIKAI
MOSABIITBCA. Sl yBEpeH, Bbl BUAMTE, YTO OTO IOJHOCTHIO MEPEBOPAYMBAET BCE B
TPaAUIIMOHHONW OMOJIOTHH, HE TOBOPS YK€ 0 PU3HKE, HO 3TO pabOTaeT.

Ota nHdopMaius J0CTyITHA BOT yke Oosee 25-TH JIeT, U SKCIIEPUMEHT ObLIT TOBTOPEH
B Coenunennsix IllTatax P. [lekopoit B 1990 romy, HO HUKTO 00 3TOM HE CIIBIMIAI.
OueBuano, ¢pantom JJHK He snekTpoMarHUTHBIN, U BCE 9TU CTPAHHOCTH HApPYIIAIOT
BCE, UTO MbI 3HaeM 00 AJIEKTpPOMAarHuTHOM sHepruu. OIHAKO BCE 3TO MPEKPacHO
YBA3BIBAETCS ¢ TeM, 4yTO MbI Ha3bpiBaeM [lonem Mcrtounuka. [IpeacraBusiercs, 4To y
Hac ecTb dsHeprermueckuil nBovHUK. JIHK B3amMomencTByeT ¢ 3HepreTmdyeckum
noJieM, abCOTIOTHO HEM3BECTHBIM 3aIlaJHbIM YUEHBIM, HO UMEHHO OHO CTOUT 3a JIETKO
U3MEPUMBIM (PAaHTOMOM. DTO 3HAUUT, YTO HAlll JBOMHHUK BBHIMIOJHSET CBOIO PadOTy
JlaXKe TOTJa, KOorja Mbl HE CUAUM Ha OgHOM MecTe. Eciu nmpsimMo ceiiuac Bbl CUAUTE Ha
CTyJle, YWTaeTe JTy CTaTbl0, a IOTOM BCTAaeT€ M MHJETE€ KyJa-TO e€mle, Ball
SHEPreTUYECKUil JBOMHUK BCE €IE 3aKpPyYMBAET CBET B KPOLICYHBbIE MAaJCHBKHE
COUpPAJIBKM TaM, TAE€ BBl TOJIBKO 4YTO CHJEIW, BHYTPU KaXXIO0M U3 TPUIUIMOHOB
monekyn JJHK, mo kpalinein mepe, eme copok aHen nocie Bamero yxona. [lockonbky
BEJIMYMHBI MUKPOCKOIIMYECKHUE, Bl HE MOXKETE BUAETh €r0 HEBOOPYKEHHBIM TJ1a30M,
HOo [apseBy ynamnoch wu3MepuTh [BOWHUKAa B Jsabopatopuu. OH TMOXO0XK Ha
COBEpIICHHYIO TOJIOTpaMMy Ballero (U3WYECKOTO Tella, CKOPPEKTHUPOBAHHYIO [0
KpPOIIIEYHOMN KIIETKH.

A Temeph monymaiite 06 mccienoBaHusx Mawa CruBeHcoHa. Bonee copoka et
CtuBeHCOH coOupall CBHAETEIhCTBA O MEPEBOIUIOMIEHUH y TpPeX ThICSY JeTel u
OOHapyXWJl, 4TO MaMmsiTh, HHAMBUAYAJIbHbIE OCOOCHHOCTH, TalaHThl U JIpyrue
NPU3HAKU TIEPEAloTCA U3 OJHOM JKM3HU B JIPYTYIO, BKIIOYasi CIIOCOOHOCTh MTOMHUTH
MMEHa M B3aMMOCBSI3U JIIOJIEH, a TAKXKe CXOJCTBO UepT jula. B cBoeM uccienoBanuu
Jlxum Takep mnomen eme aanbme. J{ns MOATBEpXKIECHUS TOrO, 4YTO 3TU JAETH
JEUCTBUTENLHO CBA3AHBI C JIFOJIbMH, KOTOPHIX OHU MOMHUIIN U3 TMPOIUIBIX )KU3HEH, OH
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MCIIOJIb30BaJl KOMIIBIOTEPHYIO IPOrpaMMy paclio3HaBaHMs JML. bosee Toro, naBainre
HE 3a0bIBaTh, YTO CMEPTENbHbBIEC PAHEHUS, IOJYUYECHHbIE B IPEAbIAYIEH )KU3HU, YACTO
MOSIBJISIFOTCSL KaK POJAMHKHM Ha “HOBOM’ Teie. Bce 3T0 MOXXHO OOBSICHHUTDH, €CIIU MBI
JIOITyCKA€M, YTO Hall DSHEPreTHYEeCKU JBOWHMK HE YMHUPAeT CO CMEPTHIO
¢dbu3znyeckoro Tena, OH IMEPEHOCUTCS U3 OAHOW KH3HU B JAPYTYIO, COXPAHSS BCIO
namMatb. HekoTopble 0 MMEIOT IOCTYyN K TakOil MaMsaTH, OCOOEHHO B JIETCKOM
BO3pacTe, 10 TOr0, Kak MM BHYIIAT, YTO 3TO HEBO3MOYKHO, POIAUTEIH, YUUTENs U
JIPYTHE B3POCIIBIE.

Ecnu y Hamero tena MMEETCSl SHEPreTUYECKUMM JBOWHMK, 3HAYUT JU 3TO, YTO Y
HaIIEero Mo3ra TOXe ecTh rojorpaduueckuii n1BoHuK? MoxeT ObITh M Tak. Toraa
BO3HHMKAEeT BechMa cropHblid Bompoc. Ecim Bes JIHK B Hamem Mo3re umeer
HHEPreTUYECKOro JBOMHHUKA, TOTJIa MOXKET JIM 3TOT rojorpaduueckuii MO3r OTBEYaTh
(o xpaiiHell Mepe, YaCTUYHO) 32 TO, KaK Mbl MBICIIMM U (pyHKIHMOHHpYyeM? Paboraer
JIM 4acCTh HAIIETO YMa B CKPBITOM MapajuieIbHOW peaIbHOCTH IIPSIMO Celdac, OKa BbI
yuTaeTe 3TU CTpoku? MmMeeTcs nu y Bac uAcalbHO UACHTHUYHBIA TroiorpaduyecKuii
MO3T, KOTOPbII KaKUM-TO 00pa3oM B3aUMOJIEUCTBYET ¢ (PU3NUECKUM MO3TOM, UCIIOJIb-
3yst JIHK B kaxaom pusznueckoM HEMpOHE Kak aHTeHHY? DTO OY€Hb MHTPUTYIOIIHE
BOIPOCHL. 3a0aBHO UCCIeA0BaTh CBA3b MEXKIY dhdexrom dpantoma JIHK Iapsiea u
ujeen roaorpaduueckoro Mo3ra, gymatoiiero 3a Hac. Ecnu I"apsieB npaB, u Mosekyna
JHK neiicTBUTENBHO 3aXBaThIBAET M XPAHUT CBET, TOTNA CIEAYET C YBEPEHHOCTHIO
MPEANOJI0XKUTh, YTO APYTUM YUYEHBIM CIIE0Bai0 Obl HE3aBUCUMO OTKPBITH TO K€
camoe.

JAHK xpanuT, npeo0pa3yeT U BbICBO0OOKIaeT TrApPMOHMYHBIN CBET

OnHuM U3 camMbIX MHTEPECHBIX pa3fenoB KHUTH JIuHH Makrarrapt «Ilone» sBnsercs
obcyxnenne TpynoB @puma-Ansbepra Ilomma — Owodusuka-teopeTnka B
Yuauepcurere MapOypra B ['epMaHuu, KOTOpBIA Hadaldl CcOBEpIIATH MOJO0OHBIE
oTkpbITHsl, HaunHasg ¢ 1970 roma. Xots [lonn ne oGHapyxun ¢antom JIHK, ero
paboTa TECHO CBsi3aHA C OTKPBITUSIMU ['apsieBa, M COBEpIIAECT JOMOJHUTEIHHBIC
npopeiBel. [lonnm HauWHam ¢ ucCcAeAOBaHUS OJHOTO M3 CaMbIX CMEpPTEIbHBIX
KaHIIEPOTEHOB, M3BECTHBIX 4YENOBEKYy, - OeH3omupeHa. Ocsemas KaHIEPOTeH
yIbTPA(PHUOIETOBBIM CBETOM, OH OOHApy»X W, YTO OCH30MUPEH MOIJIONIAeT CBET, a
3aTeM HCIyCKaeT ero oOpaTHO ¢ aOCOJIOTHO APYrod AJMHON BOJHBI U YacCTOTOM.
OdeHb NOX0KUI XUMUUECKUN OEH30MMPEH HE 00JaJaeT CBETONPEOOpa3yoIuM
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3¢ peKTOM, U B OTIIMYHE OT CBOCTO CMEPTEIBLHOTO Ky3eHa a0COIIOTHO OEe3BpeacH s
’KUBBIX OPTaHU3MOB.

SABnsincs au cBeronpeoOpasyromuil 3PQGeKT yTpaueHHbIM KIHOYOM K MOHUMAaHHIO
TOro, 4to BbI3bIBacT pak? Ilocne Toro, kak Ilonn u3yumn 37 npyrux XHUMHUYECKHUX
BEIIECTB (HEKOTOpbIe ObUIM KaHIEPOT€HaMH), OH OOHApPYXKWJI, YTO KaxKI0€
BBI3BIBAIOIIEE paK BEHIECTBO OyAeT MpeoOpa3oBBIBaTh YJIbTPa()UOIETOBBIM CBET
noJ00HBIM 00pa3zoM. CMEPTOHOCHBIE KAHIIEPOr€Hbl MOCTOSHHO HAIEINBAIUCh HA
JinHy BosiHbI 380 HanomeTpoB. [lo cyiiecTBy, eAMHCTBEHHAs CBSI3b, OOHAPYKEHHAS
[Tonmom Mexy pa3HbBIMU KaHLIEPOT€HAMH, - BCE OHM Opalii CBET C JAJUHON BOJIHBI
380 HaHOMETPOB W MPEOoOpPa3OBBIBAIA €r0 B KaKylO-TO JAPYTYI0 JJIMHY BOJIHBI.
OueBuaHO, ATO MOApazyMeBaeT, uTo 38(0-HAHOMETPOBBIA CBET OYE€Hb BAXKEH MJIs
310pOBbs U Onaromnonyuusi. Ho eciau Bbl HE TTO3BOJISIETE COTHEYHOMY CBETY KacaTbhCs
KOXHK 0€3 3alMTHOTO SKpaHa, Bbl HE TOJYyYaeTe JAOCTATOYHYIO 03y, MOCKOJBKY
COJIHEYHBIH 3KpaH MOJHOCTHIO OJIOKUPYET yIbTPa(HOIETOBBIN CBET.

3arem Ilonm y3Ham, 4ro MHOTHE OMOXMMHYECKHE J1a0OpAaTOPHBIE AKCIEPUMEHTHI
BBISIBUIM CJIEAYIOLIEE: Bbl MOXKETE pa3pylIUTh YIbTpaduoneToBeiM cBeToM 99%
KJIETKU, HO €CJIM 3aTEM BbI JaJIUTE €l OYeHb CIA0bIi UMIYJIbC TOH K€ JAJTUHBI BOJHBI,
KJIETKa IOYTHU MOJHOCTHIO BOCCTAHABJIMBAETCA — 3a OAMH JAE€Hb. JTOT MpOILECC
U3BECTEH KakK “(DOTOPEMOHT”, U HUKTO HE MMOHUMAET, KaK OH padoraeT. K n3ymiueHuro
[Tonma, y»e U3BECTHO, UTO camble Jydiue 3¢¢HeKTs HOTOPEMOHTA OCYIIECTBISIOTCS
Ha JUTMHE BOJIHBI 380 HAHOMETPOB, JaKe €CIM HUKTO M3 YUCHBIX HUYETO He 3HaeT 00
3TOM OTKPBITHH.

CnenoBarenpHO, mpencrasisercs, koraga Ilome HMcrounmka BTeKkaeT B Hally
U3MEPSEMYIO PEATBHOCTh, €r0 3JIEKTPOMATrHUTHAS MOANKCH caMasi CHJIbHAs Ha JTHHE
BostHBI 380 HanoMmeTpoB. Takxke [lone Mcrounnka o61amaeT CBOMCTBAMU KUIAKOCTH —
OUEHb BaXXHOC IIOJIOKEHHE. DTO 3HAYUT, YTO BBl MOXETE CO3/IaTh PUTMHYHYIO
MyJIbCAITUIO WM TO, YTO OOJIBIIMHCTBO JIIOJIeH Ha3Bajo Obl BUOpaIMel pe3oHaHca, B
caMOM TI0JI€ U TIOJIYYHUTh O0jiee CHIIbHBIC 3(DPEKTHI.

Htak, B skcrepuMeHTax ¢ (OTOPEMOHTOM, cialble MyNbCalldd CBETa C JIMHON
BOJIHBI 380-HAHOMETPOB, MO-BUAUMOMY, co3naBaiu BuOpamuio B [lone Mcrounuka,
KOTOpasi BO MHOTOM CIIOCOOCTBOBaJIa MCIEJIECHUIO, - OHU NPUTATUBAINA DHEPTHUIO C
Mo100HOM AJIMHON BOJHBI. JTO, B CBOIO OYEPE/b, KyNajio MEPTBbIC KIETKU B OpbI3rax
BOCCTAHABJIMBAIOILIEH )KUBOTBOPSILEH SHEPTUH, U KIETKH HACIAKIAUINCH 3aMETHBIM



a3 peKTOM UCIIeTICHHS.

[Tonn yBiekcs uaeeidl y3HaTh, NEHCTBUTENBHO M YEIOBEYECKOE TEJIO XPaHUT U
ormaer cBer. OH mompocwsI CTydeHTa no wumeHu bepHapa Pyr nocraBuTh
OKCIIEPUMEHT, KOTOPBI MOT ObI JOKa3aTh, YTO HAIIM Tela MUCIYCKAIOT CBET, U PyT
MOT ObI BOCIOJIB30BAaThCS UM, YTOOBI 3aKOHYUTH CBOIO JIOKTOPCKYIO JTHUCCEPTAIIHIO.
PyT ObuT ckenTUKOM U JyMall, 4TO BCS MJES CMEXOTBOpHA, Torna [lomm mpemmosxui
€My OIpPOBEPrHYTHh KOHIemmuio. Torma PyT mycTmincs BO Bce TSKKHE U
CKOHCTPYHMPOBal 000pyJI0BaHKHE, CIOCOOHOE CUMTHIBATh CBET — OJIMH (POTOH 3a pas.
Ero ycTpoiiCTBO BCe €lIe CUMTAETCA OJHUM M3 JYUIIUX JETEKTOpOB cBera. B 1976
rogy obopymoBanue Pyra ObU10O TOTOBO Ijisi mepBOro uchbiTaHus. OHU penIviv
HayaTh ¢ ceMsiH orypua. K ux ynuBlieHHIO, paccaja ucmyckana (POTOHBI, U CBETOBBIE
MyJIbCAllMU OKa3aJMCh 3HAYUTENBHO CUibHee, yem oxkunan [lomm. Pyt ocraBancs
CKETITUKOM M CUHUTAJI, YTO 3TO MPOUCXOJUT U3-3a MPUCYTCTBUSA XJIOPOPUILIIA, TOITOMY
OHM TEPEKIIOUMWINCh Ha KapTodelb, y KOTOpPOrO HET HH XJopopwiia, HU
dotocunte3a. Tem He MeHee, kapTodenb M3Iydan emie OoJybllle CBETa, YeM CEMEHa
orypua. bosnee Toro, ucmyckanus cBeTa ObLIN KpaliHE TAPMOHUYHBIMU, YTO 03HAYAIIO
BBICOKYIO CTPYKTYpU3AIMIO, KaK y JIyda Jiazepa.

Hanee onm nonbrtanuce mnopasuts JAHK XuMmudeckum BelecTBOM, Ha3bIBAEMBIM
opomunom Htuausa. OHO BBIHYXKIAeT MOJEKYIy pa3MaThiBaTbcsi M ymMupatb. He
yauBuTenbHo, yeM Oousbiie [lonm mopaxan JIHK stum BemectBoM, TeM Oo0Jblie
u3Iy4yanock cBera. llomm mpuiien K BbIBOMY, YTO CIIOCOOHOCTh XPAHUTh U U3Ty4YaTh
CBET fBISIACH KItOoueBbIM acrniekToM pabotel JJHK, uro mozwxke otkpsun ['apsies.
TpaguuuoHHAas HaykKa e€Ille HEe YXBAaTWIach 3a 3TU IPOPBIBBI W HE IIOHsJIA
JI0Ka3aTesbcTBO ['apsieBa, 4TO HSHEPreTUYECKUE II0JIE, OTBEUYAIOUIEE 3a XPAHEHUE
CBETa, HE AJEKTPOMArHUTHOE, U JUIs cBoe paboThl He Tpedyer aaxe JJTHK.

[Tockonpky uccnemoBanue [lomma mpoaokanock, OH OOHAPYKUJI, YTO BCE >KUBBIC
CYILECTBA HEMPEPHIBHO MCIYCKAIOT (POTOHBI — OT HEOONBIIOrO YMcCia 0 MHOTHX
coteH. MlHTepecHO, YTO HU3IIKE >KUBOTHBIC WM PACTEHHUS HCIYCKaIu 3HAYUTEIHHO
0oJbllle CBEeTa, HEKOTOPbIE 10 COTHU (POTOHOB Ha KBaJpaTHBIA CAHTUMETP B CEKYHIY,
geM Jroau, Jumib 10 ¢hoTOHOB Ha KB. CM. DTO BBICOKOYACTOTHBIA CBET C JIJTMHOU
BOJHBEI OT 200-T 10 800-T HAHOMETPOB — BBIILIE BUIAUMOrO CHeKkTpa. I BHOBB, CBET
ObLJT TApMOHUYHBIM, KaK JIy4 ja3epa.

Taxoke [Tonm 0OHAPYKHIT CIIETYIONIEE: €CITU OCBEIIATh CBETOM YKHBBIC KJIETKH,
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CHayaJla OHM €ro MOTJIONIAIOT, a 3aTeM, Yepe3 HEeOOJBIION MPOMEKYTOK BPEMEHH,
UCITyCKAIOT B BUJI€ MHTCHCUBHOMN BCHBIIIKK HOBOTO cBeTa. OH Ha3Bas 3TOT ekt
“3ameIeHHON (OTOFOMUHECIICHITNEH . IMEHHO 3TOT0 HaM W CIIEIOBAJIO OXKHAATh
nocye oTkpbITUs ["apsieBa, uro mosiekyna JIHK xpanut cBet. OueBuano, JIHK yTto-TO
JIeJaeT CO CBETOM, a HE MPOCTO Oe3pa3IuyHO €ro XpaHuT. Takxke 3TO COBEPIIEHHO
YBA3BIBAETCS C HaOmiojeHWeM [ypBuuYa SHEpPruu, HCIyCKAIOUMIEHCS U3 BEPXYIIKH
JyKa, BKJIIOYas TOT (aKT, YTO U3IYyUYCHHE MOXKHO OJOKHPOBaTh, AIKPAHUPYS
ynbTpaduoneroBbiii cBeT. Kopode rosops, Hama JIHK xpanut cBer, kak OyATo OH
SBJISICTCSI HETOCPEJCTBEHHBIM HCTOYHHUKOM SHEPIHM U KU3HecmocoOHocTH. Ecnm
JIHK mony4aeT cimikoM MHOTO CBETa, OHA MOCHUIAET €T0 Ha3aj, MoJ00HO TOMY, Kak
OpraHu3M H30aBJseTCA OT HEHYXKHBIX 0TX00B. OnHako [lomm cunTan, 9To B oT/iMune
OT OTXOJOB, HCIIyCKaHUsA CBETa CIyXaT OYEHb IOJIE3HOW MEeJIH — COAEpKaT
uHdopmalo. A WMEHHO, CBETOBBIE MYyJIbCAIIMM HECYT KOABl BOCCTAHOBIICHHUS
MOPSJIKA U PABHOBECHS BCEMY TEIY.

Taxke Ilonm oOGHapy»kui, 4To, mpedbiBas B CTpecce, Mbl UCIYCKA€M 3HAYUTEIHHO
Oonpuie POTOHOB, XOTS U HE 3a0MpaeM JOMOJHUTEIbHBIM CBET. DTO OYEHb BAKHOE
noyioxeHue. Mbl 3HaeM, 4TO MHOTHE OO0JIE3HU YCYTYOISIOTCS MM JJaXKe BBI3BIBAIOTCA
ctpeccoM. [IpebbiBasi B cTpecce Win MPOXOs Yepe3 HeraTUBHbIE SMOIMHU, MbI OT/IaeM
4acTh CBOEH KU3HECTIOCOOHOCTH, Tepss cBeT, xpausuuica B JJHK, u3 Bcex kieTok.
[Touemy 310 nenator Hamu tena? [lpeacTaBisieTcs, YTO JOMOJIHUTENIbHBIE BCBIIIKH
cBeTa coaepkaT MH(OPMALINIO, HEOOXOIUMYIO HAIIUM KJIETKaM JUIsl UCLEIeHHs ce0s
OT BCEX pa3pylICHHUH, KOTOPHIE Mbl TPUYUHIEM UM HETaTUBHBIMU AMOITUSMHU.

Takum oOpa3om, 4TOOBI BOCCTAHOBHUTBH 3/I0pOBbe, HaMm cieayeT moazapsautsb JTHK.
OT0 MOAHMMAET elle OJUH MHTepecHBbI Bompoc. OueBHIHO, OOJBIIMHCTBO KIETOK
YyelloBeKa HE TOJBEpPraeTcs BHEIIHEMY OCBEIICHUIO JI00Or0 BHAA, KPOME CaMOTo
BEpXHEro ciosi Koxku. [1oaToMy Kak MbI MOXKeM MoNyduTh Oombiine cBeta? Kak cBer
MPOKJIAAbIBAET NyTh K CaMbIM TIJyOMHHBIM BHYTPEHHHM 4YacTsAM HaMUX Ten?
[IpuxoauT 1 CBET TOJIBKO U3 OKPYXKAIOLIKUX HAC BUAUMBIX UCTOYHUKOB? (O4eBUIHO,
4YTO MBI OBl HE YMEpJH, €CIH Obl MOCTOSHHO HAaXOJIWINCh B aOCOJIOTHO TEMHOMN
koMHare, HO Hama JIHK monb3oBanacs Okl cBeTOM Bce Bpemsi.) Moriu jau (OTOHBI
UCITyCKAaThCsl HENMOCPEACTBEHHO U3 camoro mnonsa Mcrounuka? W ecaum mone
Hcrounnka u ero sHeprusi GpyHAaMEHTAIbHO CBSI3aHBI C CO3HAHMEM, KaK MOJIararoT
UCCJIE0OBAHUS PYCCKUX MUPAMUJ, MOTYT JIM HAIllM MBICIM U 3MOLIMM BIUATH Ha TO,
CKOJIBKO cBeTa Oynet BXoauTh U rae? CreayeT in HaM OTKPBIBATHCSA MO0
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Hcrounnka, yToObI BIyCKaTh B cBOU Teja 3¢ dexTsl uctenenus? OObsICHIET U ITO
s ekt mmamedo, Korma mpoctas Bepa B HUCIEICHHE TOMOTaeT YyBCTBOBAaTh ceOs
ayqme? Kopode roBoOpsi, MOXKET I Halle OTHOIIEHHE OIpPEAesTh, HACKOIBKO
xopomo Hama JIHK u Hammm kj1eTku MOTyT NOTrJoImaTh CBET?

AHK namepumo pearmpyert Ha yenoBeyeckoe Co3HaHUe

I'nen Peitn, Ouoxumuk, BbIMYCKHUK JIOHIOHCKOrO YHHMBEpPCUTETa, COBEPIIUI P
3aMeyaTeNIbHbIX OTKPBITUWA, KOTOpbIe packpbiBatoT, kak JIHK pearupyer Ha
YeJI0BeUeCKoe co3HaHue. JlJis HauMHAIoUIMX, KOTJa KJIETKa BOT-BOT PA3JCIUTCS WIH
OoHa TMoOBpexaeHa (To ecth, MeptBa), crupanu JHK paszpenunstorcs. Ouu
COCIMHSIIOTCA, KOTJa KJIeTKa paboTaeT HaJd PEMOHTOM WM HCILEIeHUEeM ceOs.
Macmitab coeTMHEeHHs WIH Pa3beAMHEHUS MOKHO U3MEPUTh T€M, HACKOJIBKO XOPOIIO
OHa TOTJOIIAET CBET C JJIMHOM BOJHBI 260 HaHomeTpoB. CBOM 3amedaTeabHbIE
sKcriepuMeHThl PeitH Hawan ¢ Toro, yto Opan xwuByto JHK wu3 yenoreueckoii
TUJIAIEHTHI, TIOMEIAJ €€ B IEMUHEPATU30BAHHYIO (MATKYI0) BOAY U XpaHUI 3Ty CMECh
B MEH3ypKe. 3aTeM pa3Hble JIOU MBITAINCh COCAUHUTh Wi pazbeauHuTh JIHK
CWJIOW MBICTH, TIyOOKO KOHIIEHTpUpYsCh. KOHTposbHBIE 00pa3iibl, ¢ KOTOPBHIMU
HUKTO HE TBITAJICS YTO-IMOO CleNiaTh, MEHSUTHCh TOJIbKO Ha 1,1%, a oOpaboTaHHBIC
MBICTBIO - Ha 2-10%. DTO 3HAYMT, UTO HAIIA MBICIIH, 110 KpallHEW Mepe, YIBauBAIOT
coenuHenne yenoBeueckor JIHK. Eme wuHTEepecHee TO, 4TO IOAM C CaMbIMU
TapMOHUYHBIMU BOJHOBBIMH TMATTEpHAMU 00JIaIal0T CaMOM CHJIBHOM CIOCOOHOCTHIO
u3MmeHsaTh cTpykrypy JAHK. U obGpartHas cropona menanu, “CHIBHO BO30YXICHHBIM
WHIUBUIYYM (C OYEHb HETapMOHHUYHBIM IATTEPHOM MO3TOBBIX BOJIH) CO3/aBall
HEHOPMAJIBHBIA CIBUT B yabTpaduoneTroBoM cBete”, mnorjomaemom JIHK.
N3MeneHne nmpoucxoawio Ha JyirHe BOaHBI 310 HaHOMETpOB (OJM3KO K 3aragodyHOU
BenuuuHe [lonmma — 380 HaHOMETpOB), AJWHE BOJHBI, CIIOCOOHOW BBI3BIBATH PaK.
CepauTthiii yenoBek Toxke BbhIHYykAan JIHK cuennsitecs cuiibHee NmpH COEIUHEHHH.
O6a s¢pdexra ouenp HeoObruHBI. CornacHo PeiiHy, M3MeHeHHe B CBeT€ C JUIMHOU
BOJIHBI 310 HAHOMETPOB MOTJIM 3HAYUTH TOJIBKO TO, YTO “NPOMCXOJHUT U3MEHCHHE B
(U3UYECKON/XUMUYECKON CTPYKTYpe OHOM miin Oosiee ocHOBaHMM Mosiekybl JIHK”.
CnenoBareibHO, HalIM MBICIU CHOCOOHBI pealbHO CcO3[aBaTh (PU3MUECKHEe U
XUMUYECKHE U3MEHEHHUA B CTpyKType Moiekynsl JIHK, coeanHsaTe wnm pa3beInHATH
ee. Bor BaM MHKpPOOHOJIOTrHYECKOE JOKA3aTEIbCTBO CBSI3U MEXIY THEBHBIMU
MBICIISIMA U POCTOM PAaKOBOM TKaHM, YEro M CIENOBAIO OXHAATh. OJTO BaXHO
YUUTBIBaTh B Ipoliecce uclenaeHus. /JaBaiite He 3a0bIBaTh, YTO MpU AUCTAHIIMOHHOM
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BUJICHUM MBI CIIOCOOHBI MPOEIUPOBATH BCIBINKKA (HOTOHOB B  KOMHATE,
SKPAHUPOBAHHOM OT 3JIEKTPOMArHUTHOTO U3JIyYEHUs, KOTJa pacCMaTPUBAEM UTO-TO B
sTo KomHaTe. B (¢doToHax MOXKET HaAXOAUThCA TEeHETHYecKas HHpopMalus,
cnocoOHas pectpykrypupoBath JJHK npyrux mroaeit 1 BoccTaHaBIUBATh 3JI0POBBE —
CBET C IJIMHOMW BOJIHBI 380 HAHOMETPOB.

B npyrom cnyuae, xorma JIHK nomemanace mnepen JOJpbMU C TapMOHUYHBIMU
MaTTepHAMU MO3TOBBIX BOJIH, HO He TbITaBmiuMucs ndmenuts JJHK, B o6paszne JJHK
HE HAOJI0aNoCh HU COEIMHEHUM, HU pa3bequHEHUN. Bce mpoucxoausiao TOJIbKO
TOT/a, KOrJa JIFOAU XOTEIU 3TO CAENIaTh. JTO MO3BOJSET YBEPEHHO NPEANOJIOKHUTD,
4T0 1MOoJ00HbIE A (PEKTHI CO3AAIOTCA CO3HATEIbHBIM HaMepeHueM Jtoei. JIbto Yunap
MOT coeuHATh i pazbeauuath JJHK B nabopaTopun, Haxoasice Ha pacctossHuu 800
M ot Hee. Banepuit Camupun 3a 30 munyt mor coeaunsath JJHK B mabGoparopun
Peiina B Kanudopuuu, Haxoasch 1oma B MOCKBE Ha pacCTOSHUM THICSIY KUJIOMETPOB
or nabopatopuu. CorinacHo PeliHy, KJII04eBO€ KadeCTBO BSHEPrUM, CIIOCOOHOE
co3/1aBaTh TAPMOHHMIO B BOTHAX Mo3ra u BiauaTh Ha JIHK, - mro6oBb: “Xo0Ts TeXHHUKH,
MpPUMEHSIEMbIEC Pa3HBIMU LEIUTENSIMU Pa3IudHbl, BCE OHU TPEOYIOT (HOKyCHpOBaHUSA
Ha cepaue’”.

BrimmensnoxkeHHoe uMeeT rpaHauo3Hble nociueAcTBus. lIpeacraBnsercs, 4yTo mnosue
Hcrounmnka oTBeuaeT 3a co3ganue ¢anroma /IHK u 3a xpaneHnue cBeta B MOJEKyIe
JHK. IlpencraBnsiercs, 4Tto B 3KcnepuMeHTax PellHa HamuM MBICIH HW3MEHSIOT
cHayasnia ¢antom JIHK, m Tonpko mo3ke MbI 3aMeuaeM HM3MEHEHHsI B (PU3NUYECKOU
mornekyne JIHK. M 4dro camoe BaxkHOe, cedyac Mbl 3HAEM, YTO CAMOE Ba)XHOE
SMOIIMOHAJIbHOE KauecTBO moJisi Mcrounnka — r000Bs. PeliH mokasan, 4to J1r000Bb
OKa3bIBAa€T HEMOCPEACTBEHHOE u3Mepumoe BiausHue Ha JIHK, Bo3moxHO,
MOCPEICTBOM TOTO XKe Tpoliecca, KoTopsiid cosnaet hantom JIHK.

bonpmas rapmonus, Oonblnas opraHu3aiusi, OOJbIIAs CTPYKTypuU3alus, OoJbIlas
KpUCTAJIU3alusg — Bce 3TH 3(PQPEeKThl MOKa3bIBAIOT, YTO SHEPreTUYECKUE MO,
MOJICKYJIBI M KJIETKH HallluX Tel padoTaroT B OoJblIoN rapmMoHuu U EauHCTBeE.
BrepBbie MBI TOTyyaeM HaydHOE OMpeaesieHne JoO0BU. OTO He abcTpakTHas
OSMOIIMOHAJIbHAST W  OHOJIOrMYecKass KOHIIENIUs, KaK »SHIOPPUHBI, KOTOPHIC
BbIpa0aThIBa€T MO3T, KOTJa Mbl €AMM IIOKOJIJ WM HCHBITHIBAEM T'€HETUYECKYIO
noTpeOHOCTh pa3MHoOkKaThesl. Ceiluac 1r000Bb MOKHO paccMaTpUBaTh Kak 0a30BbIN
MPUHIINUI YHUBEPCATBbHOM sHeprun. Yem 60J1bIlie Mbl TApMOHUYHBI, CTPYKTYPUPO-
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BaHbl W KPHUCTALIU30BaHBI, TeM OoJbIIe uMeeTcs aro0BH. M Kak MOKa3pIBarOT
WCCJIEOBAHUS MMUPAMU/I, TO OKa3bIBACT HEMOCPEICTBEHHOE BIIMSHUE HA TIOBEJACHHE
3eMM, BHOBBH IIO3BOJISIS TPEAINOJIaraTb, 4TO B HEKOTOPOM CTEIEHH MBI KUBEM B
KoneKTUBHOM Oco3HaHHOM CHOBHICHHH.

A ceituac naBaiite BepHeMcs k Opuiy-Ansoepty [lomnmy, TOCKONbKY €ro pe3yJbTaThbl
ceiiyac 3aHOBO OTKpbIBatoTCcA Apyrumu. [lomm oOHapyxkui, YTO Hallud Tela
MOJUYUHSIOTCS MHOYKECTBY PA3HBIX IIMKJIOB, KOTJla B XOJE€ BPEMEHH HWHTEHCHBHOCTH
CBETa ycuiauBaeTcs WM ociadeBaeT. Cioma BXoAsaT OWopuTMbl 7-mH, 14-TH, 32-X,
80-tn u 270-TH AHEW, MOBTOPSIONIMECS U3 roja B Toj. TakXe OH HallleJl CXOJICTBO
JTHEW ¥ HOYEH, HEENb U MECSALIEB, I10JIaras, 4YTo HAllll PUTMBI KaK-TO MOJKIIOYAOTCA
K JBKEHUAM 3eMiu. OCHOBBI 3TOro (peHOMEHAa BHOBb ObUIM OTKPBITHI SITOHCKUMHU
yueHbiMu B 2009 rony. OHM UCHONB30BajiM KpalHE YyBCTBUTEIBHBIC KaMeEphl,
CrocOoOHbIE OOHApYXUBaTh €IUHUYHBIE (OTOHBI B OYEHH TEMHBIX KOMHATax,
nogo0HbIe ycTporcTBY PyTa, pazpaborannomy it skcepumenToB [lonma. K cBoemy
BeNIMYANIIeMy YIUBICHUIO, SITOHCKUE YUYEHbIE OOHAPYKUIIU, YTO HAIIU TeNa CHUSIOT.
Camass HU3Kasg MHTEHCHBHOCThb cBeTa HaOmomantack B 10 wacoB yTpa, a camas
BbICOKast — B 16 yacoB. [locne 16-Tu 4acoB oHa MOCTENEHHO CHUXKalach. Eiie oaHO
WHTEPECHOE OTKPBITUE — HAIIM JULA CHUSIOT CHUJIBHEE, YEM BCE OCTAJIBHOE TENO.
SnoHCcKWe ydeHble TBEPAO YBEPEHBI, YTO CBET MOXET MOMOYb MOHSATH COCTOSHHE
3I0POBbSI YEJIOBEKA, HO IMPEACTABIIETCSA, YTO OHM HE 3HAKOMBI CO BCEMH JIPYTUMU
HCCJIEIOBAHUSIMU, YK€ CIIETaBIIMMU KPYITHBIE I1ard B 3TOM 001acTH.

Opun-Ansbepr Ilomm  oOHapykui, YTO  pakoBble OOJBHBIE — yTPauMBAIOT
€CTeCTBEHHbIE NUKINYECKUE ueloBeueckue Ouoputmbl. bosee Toro, ucmyckaemblit
MU CBET U OJM3KO TaK HE TapMOHUYEH, KaK Yy 3J0pPOBOro ueloBeka. Bce BhITIsAIEIO
TaK, Kak OyATO OOIIMH ypOBEHb CBETa, XPAHSAIIETrOCs B TelaX JIIO/AEH, 3HAUUTEIbHO
HNOHMXaJICS. XOTS MHOECTBEHHBIM CKJIEPO3 SBISETCS HCKIIOUEHHEM W3 3TOTO
npaBwia. B manHom ciydae [lonm oOHapyskuj, 4TO JIIOAM TMOTJOMIAIOT CIHIIKOM
MHOT'O CBETA, U 3TO MEIIAET €CTECTBEHHOMY (DYHKIITMOHHUPOBAHUIO KIIETKH.

[Torm xoTenm HAWTH, pacKphIBAeT M YPOBEHb XPAHSIIECTOCS B TEJIE CBETAa COCTOSHUE
3M0POBbSI OpraHuU3Ma, TIOATOMY OH TIPOJOJDKAN MPOBOAUTH €me OOoJbIme
IKCIIEPUMEHTOB. B 0lHOM citydae oH OOHApyKWJI, YTO KypHHBIE SHIIA, MOTydYeHHBIS
OoT Kyp Ha ¢epMmax, 00JIalal0T HAMHOTO 0oJiee TAPMOHUYHBIM CBETOM, YeM Siflla,
noiy4yeHHble Ha nTunedadpukax. Mccnemys pazHbie BUABI AN, OH 3aMETHII, YTO
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camas 370poBas TmuIa o0namaer caMoil HHM3KOW M caMOW TapMOHUYHOM
MHTEHCHUBHOCTBIO CBETA. JTO HMHTEPECHOE IOJIOKEHHUE, TOCKOJIBKY OHO IO3BOJISIET
MPEANOI0XKUTh, YTO OMOIHEPTreTUYECKasi CUCTEMAa YUYUTHIBAET UMEHHO KauecTBO, a HE
KOJINYECTBO.

[Tonn coBepuimi emie OJWH 3HAYUTENBHBIM MPOPBIB, KOTrAa H3y4al OOBIUHYIO
BOJSIHYIO 0Ji0Xy, u3BecTHyI0 Kak Jladuus. K ero mzymsneHuto, oH oOHapy»Kuj, 4TO
Korja oaHa nadHus HCOycKkanda CBET, Apyras - mnorjomana. OHU BBITSATHBAIH
JKU3HEHHBIE CUJIBl JpYr y JApyra. OTO TOApPa3yMeBaeT CIEAYIOIIee: KOTJa MbI
MOTJIOIIAEM CJIHMIIKOM MHOIO CBETa, (DOTOHBI, KOTOPHIE MBI U3JIy4aeM, HE SIBISIOTCS
OTXOJaMH, OHU COJIEPKAT BCIO JKU3HEHHYIO CHIIY, B KOTOPOM HYXJAIOTCA HAIlIM TeJa.
Bbynwsre yBepensl, [lonn Hamien, yTo MajlieHbKUE PHIOKH TOXE MOTJIOIIAIOT CBET APYT
OT Jpyra, MOJCOJHEYHUKH paCIONaraloTcsi TaK, 4YTOObl MOTJIOTUTH Kak MOKHO
Oomplliee KOJIMYECTBO (POTOHOB, a OAKTEpUU BIMUTHIBAIOT CBET U3 OKPY’KAIOIIEH
cpenbl. 3a0aBHO, YTO 3Ta €CTECTBEHHAas OMOJOTMYECKass CUCTEMa TakK JOJro
YCKOJIb3aJ1a OT TPAAUIMOHHOW HAy4YyHOW MbICIA. HO Kak TOJNBKO 3TO 3HaHUE
pacIpoCTPaHUTCS, TOCIEICTBUS Oy IyT KpailHe NO3UTUBHBIMU.

3aTemM, B IOMCKAaX IIOTEHUMAJIBbHOIO CpEeACTBa JedeHus paka, [lomm mnposepsn
BBITSDKKH U3 Pa3HBIX PacTeHHM, YTOOBI MOCMOTPETh, CIOCOOHO JIM PacCTEHUE MEHSTh
KAaueCTBO CBETA, UCIIyCKAaE€MOI'0 4YeJIOBEUECKUM TesloM. Kak[oe BEemecTBo, KOTOpoe
OH TECTHUPOBAJI, Ka3ajoCh, JUIIb YCYTyOIsjio MpoOiieMy, KpOME OJHOTO — OMEJIBL.
Opnnoit naruenTke [lonma yganock BEUIEUUTHCS OT paka yHoTpeOJICHUEM BBITSKKH U3
OMEJIBI.

Opui-Ans0ept [lonn He eAMHCTBEHHBIH, TPYABI KOTOPOTO 3aCTY>KHUBAIOT TOBTOPHOTO
paccmoTpenus. Eiie oiuH Ki1accuuecKuil MpophiB coBepiivil AnxamMenko B 1975 rony,
OH OTKpbUT ‘“dddexT (antoma nucta”. B ganHOM ciydae AJNaMEHKO H3ydal
dotorpaduro Kupnuana. Bee, uro crnemayer caenarb, - MOJOKUTh JIUCT WIH APYrou
’KMBOM OpraHM3M Ha Had’JIeKTpH30BaHHYIO MmiuacTUHKy Kupnunana. Torga Bbl yBHIUTE
KPaCUBYIO aypy - pPa3MbITyl0 TYMaHHOCTh, TMOSBISIONIYIOCS BOKpyr Hero. K
U3YMJICHHIO AJIaMEHKO, KOI/Ia OH OTpe3ajl BEpXHIOI YacTh JKMBOTO JHCTAa U
MMOMECTHJI JINCT Ha TulacTUHKY Kupnmana, ganToOMHOE H300pakeHHE OTpe3aHHON
yacTu coxpaHsiiock eme 10-15 cekyHa. DTOT 3KCHEPUMEHT MOBTOPSUIM pa3HbIC
TPYIIIBI YYEHBIX CO BCETO MHUPA, 00 3TOM MOKHO MPOYHUTATh B KHUTaX O MOTYIIIECTBE
nupamuj 1970-x ronos.
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W BHOBB, 00BIYHAS JIEKTPOMArHUTHAsI SHEPTrUs Ha 3TO HE CMOCOOHA, HO TOJOOHBIM
7 (}exT coBepiIeHHO YBSA3bIBAaETCs ¢ Halle koHreniued nois Mcrounnka. Kaxapiid
JKUBOM OpraHu3M XpaHUT U BeICBOOOXkAaeT ¢oTonsl BHyTpu JIHK, HO BBl MoOxkeTe
yopate JIHK, a ¢oToHBI 3aragouHo mpoao/DKalOT CHUPAICBUIHO 3aKPy4YHBATHCS B
TOM e Mecte B TeueHue 40-ka aaeit. MiMenHo 310 co3maet addekT ¢panToMa aucTa.
[ToaTOMY BIOJHE BO3MOXHO, €CIM BBl OCTaBUTE JINCT Ha IacTuHke Kupinana Ha
Oosee MONTUH MepUoa BPEMEHH MPEXKIE, YeM O0Tpe3aTh Kycouek, (paHTOM TOxe OyneT
CYILIECTBOBaTh HAMHOTO JIOJIbIIIE, MOCKOJBKY BCSI 00MacTh co3fgana OosbLIni
CIIMpaJIEBUIHBIN MOTOK B Mose Mcrounuka.

I'eneTn4yeckasi mepecTpoOKa CTPYKTYPbI M HCLEJICHHE

Bcero uepe3 rox mocie otkpeiTua 3¢dexkra dantoma mmcra Branmns Kasznauees
COBEpIIMJI OYEeHb 3HAUMMBIA TPOPBIB, KOTOPHIA 3aroHseT Hac emle Triay0xe B
“kponuupto  HOpy~ . Ka3zHaueeB Hayan ¢ JBYX TE€pPMETHYECKH 3aleyaTaHHBIX
KJIETOYHBIX KyJbTYpP U 3apa3mil OJIHy U3 HUX 0oJe3Hbt0. Korma oH ocBeman cBeToM oT
OONBHON KIJIETOYHOM KYJIBTYpbl 3J0POBYIO KIETOUYHYIO KYJIBTYPY, MOCIEIHSISA
3arafioyHo 3aboiieBana. MMeiite B BHUIYy, STOTO HE MOTJIO IMPOU3ONTH MOCPEICTBOM
J1000r0 M3BECTHOTO T'€HETUYECKOTO Mpouecca. EnuHcTBeHHOE 00BsSCHEHHE — €Cld
JIHK BHYTpH 310pOBBIX KJIETOK IEpecTpousIach, 4To0bl chopMUpoOBaTH BUPYC. 3aTeM
BUPYC BBITIOTPOIINI KJIETOYHBIA MaTepHall BOKPYT ce0si, 4ToObI chOpMUPOBATH €I1Ie
00JIbIlIe BUPYCOB, YTO OH OOBIYHO JENIaeT B CBOEM TUITUYHOM KU3HEHHOM ITUKJIEe. Mbl
BuuM, uro JIHK u sxuBast TkKaHb nepecTpauBaeTcsi ¢ MOMOIIbIO0 TeHETHUECKUX KOOB,
COJIeprKalIXCsS BHYTPU FTAPMOHUYECKOTO CBETA.

Emre uaTepecHee, korma KasHaueeB moMeman Mex1y HUIMHA CTSKISTHHYIO TUIACTHHKY,
3IOpPOBbIC KJIETKW He 3a0oieBanu. 1 BHOBB, CTEKIIO OJIOKHPYET WH(PAKPACHBIA U
yIbTPa(HONETOBBIN CBET, MO3TOMY I'€HETHYECKUE KOJBI BHPyca HE MOTYT MEPEHTH K
3M0poBbIM KjeTkaM. KoneuHo, ['ypBWY MOJB30BajCAd TEM XKe€ CIIOCOOOM, YTOOBI
OJOKMPOBATH YHEPTHUIO, MCITyCKAIOMIYIOCS U3 BEPXYIIKHA PACTYIIETO JIyKa. A €CIH BEI
MOMECTUTE MEXJy HHUMH IUTACTUHKY KBapla, Kak B JKcrmepuMeHTax ['ypBuua u
Kasznaueesa, a¢dext pabortaer. M kimou 371ech — KBapIl MO3BOJAET MPOXOXKICHHUE
uHPpPaKPacCHOTO U yIbTPapUOIECTOBOTO CBETA.

Kak Bcmbllike rapMOHUYHOTO CBETa YJAETCsl MOJHOCTHIO MPeoOpa3oBaTh MOJIEKYITY
JAHK u mepectpouTts €€ U3 07HOM )KHU3HEHHOU (hopMbl B Apyryto? He 3a0biBaiite, 4TO
MBI TTIOCTOSTHHO OKPY>KE€HBI AJICKTPOMAarHUTHBIMHU BOJTHAMH, IMMOJTHBIMUA UH(POPMAIIUH.
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Mp1 pasroBapuBaeM 1Mo MOOMIBHOMY Tele(OHY, CMOTPUM CITyTHUKOBOE TEJICBUICHHE
U AMEEM JOCTYyIl K BBICOKO CKOPOCTHOMY IMHTepHeTy — M Bce 3TO 3arpyxaer u
pasrpykaeT Hac ruradaiWtamu wHbopmaiuu. JlazepHblil JTyd O4eHb TapMOHHUYHBIH,
YTO O3HAYAE€T BBICOKYIO CTpPyKTypu3auuio. OH uaeaJbHO MOAXOAWUT JJIA IEpeHoca
uH(}OpMaIIMU, YTO MBI yKE JIeJIaeM C JIPYTUMHU dJEKTPOMAarHUTHBIMH BOJIHAMH, HO B
ATOM ciiydyae HaMHOro 3 dextuBHee. OqHa MyJbCalUsl CBETa MOXKET COEPKATh BECh
TEHETUYECKUN KOJ IJIsl CTPOUTENbCTBA OpraHu3Ma. OCHOBBIBAsICh Ha MOBOPOTHOM
oTkpbiTuM KazHaueea, npeacrasiusercs, uro JJHK roroBa u xaer nepectporkn u3
OJIHOT'O BHJIa OPraHU3Ma B JIPYTOM, €CIIM CHAYaJIa ITOJy4YUT HaJJIeKAIIUE KOBI.

[Tocne otkpeitus 3¢ dexra dhantoma JJHK B 1984 roay, B 2000 roxy Iletp I'apsieB
COBEPILUJ JIOMOJIHUTENbHBIE OTKPBITHS, HMEIOIIME Ba)KHbIE TMOCIEACTBUSA s
310pOBbs UuenoBeka. B nannom ciydae ["apsieB Havan co cOopa ceMsiH, HOTUOIMINX OT
PaIMOAaKTUBHOTO OTpaBICHUS TOCie siAepHoM karactpodsl B YepHOObLIE.
VY IuBUTENBHO, TOCJIE OCBEIIEHUS MSITKUM JIa3€pHBIM CBETOM 3J0POBBIX CEMSH, a
3aTeM HamnpaBJeHUS CBETa Ha MEpPTBbIE CEMEHa, IMOrudilue ceMeHa YyIoM
BOCCTAaHABIMBAIUCh M ObUIM a0OCONIOTHO 370pOoBbl. OHM MOTJIM BBIPACTaTh B
MOJIHOCTBIO 3/I0POBBIE B3POCIbIE PACTEHUSI.

OT0 O4YeHb B3BOJHOBANIO ['apsieBa, U OH PEIIMI MPOBECTU MOJOOHBIE IKCIIEPUMEHTHI
Ha Ta0OpaTOpHBIX KpbicaX. B 1aHHOM ciyyae OH BBEJ UM JIETANbHYIO 03y TOKCHHA,
Ha3bIBaeMoro ayokcaH. OOBIYHO ATOT TOKCHH pa3pylIaeT MOKETYJOUHYIO Kelle3y
— Opras, CO3JAOIINNA UHCYJIHMH JUIsl PEryJupoBaHusl caxapa B KpoBu. B pesynbraTe
KPBICHI YMHPAIOT OT uadeta uepe3 4-6 nueit. ['apsieB yOpan nomkenyI0uHyIo Kele3y
U CEJE3EHKY Yy 3/J0pPOBOM KpBICHI, IyCTHWJ Ha HUX JIA3€pHBIA JIyd, a 3aTeM
NepeHanpaBuil CBET Ha KPBICY, 3apaKEHHYIO ajuiokcaHoM. [lopa3urenbHo, XOTS 3TOT
AKCIIEPUMEHT MOBTOPSUJICS MHOIO pa3, BKJIKOYAs TPU Pa3HbIE SKCIEPUMEHTAJIbHBIE
rpynnel B 2000, 2001 u 2005 ronmax, moutu 90% KpbIC, MOABEPIIIMXCA TAKOMY
JICYEHUIO, TOJHOCTHIO BBI3AOpPOBENU. WX momkenyAouyHas jkejie3a BbIPOCIa BHOBB,
caxap B KpOBH HOpMaJIM30BAJICS U uepe3 12 mHei oHu ObLIM KaK HOBEHBKHE.

Eme ¢antactuunee To, 4TO, UCHOIB3YSl HE JIOKATBHOCTH (HE TPEOOBAIOCh HUKAKHUX
kabeneid wiM TMPOBOAOB), ['apseBy ynaBajoCch TMOCHUIATH CBET OT 3J0POBOM
MO/DKEITy I0YHOM kele3bl Ha paccTosiHue 20-tu kM, U 3QPeKT ncueneHus padoTa Tak
K€ XOpOIIo. YBEpPEeH, Bbl HAUMHACTE BUICTh, YTO PE3YJIBTATHI HCIEICHHS TaK K€
YyJIECHBI, KaK U Pe3yJIbTaThl MUPaAMUJI, HO OHU JOCTUTAIOTCS 0€3 UCIOJIb30BAHUS
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texHosorun nupamuabl. B 2005 roxy [apsieB cooOurun, 4To, “MOIB3YACH ITUMH
CpEeACTBaMH, Mbl 3HAYUTEJIBHO MPUOCTAHOBWIIM MPOLECC CTAPEHUS B YEJIOBEUECKUX
KJIEeTKaX, ¥ JaXe BBIPACTWJIM HOBBIE B3pOCible 3yObl y TMOTEPSBIIETO UX
uHaAuBUAyyma”. Kak packpbIBalOT HEKOTOPBIE €r0 TEXHUYECKUE CTaTbU, ObLI CITydai,
KOIJIa OH JIeYWJ TMOXWIYIO S>KEHIIMHY OT auabera. KoOHKpeTHO, OH mbITaNCA
BBIPACTUTH HOBYIO 3I0POBYIO MOKEITYAOUHYIO JKEJE3y, 3apsKas KCHILNHY SHEpPrUen
KPOBH €€ JACCATUJIETHEr0o BHyKa M TOJAOMpas HaAJiekallhe 4YacTOThl HUCIEJICHUS.
Cormacao moxaenu ["apseBa, [JHK pebGenka HeceT B cebe dHEpreTHUECKUE MOMMUCH
poauTenel U mpapoauTeNield, TOJIBKO B 00Jiee MOJIOAONW M 370pOBOM KOH(UTypaIuu.
OTOT TpOLECC BKIIOYAET KCIOIb30BAaHUE CIEHUANTbHO MOIUPUIIMPOBAHHOTO
KpacHOro Jia3zepa ¢ IUPOKUM CeKTpoM. Bee peranu MokHO HAlTH Ha OPUIIMATIBEHOM
caiite ['apseBa wavegenetic.ru.

VY 9T0oM Ke JKEHIIUHBI OCTaJICs €IUMHCTBEHHBIN 3I0pOBBIN niepennuii 3y0. [locne aByx
HEJIeNb JICUCHHs] OHA Haydalla UCTBITHIBATh 0O0JIb M MPUITYXJIOCTh B 4eNOCTH. Bo pTy
MOSIBUJIUCH BBIMYKJIOCTH W Ye€pe3 JECHbl MpOope3aliuch TPU HOBBIX 3yba - 3yba
MYZpPOCTH. JTO BBIHYJUJIO €€ JAHTUCTA MOJHOCTHIO MEPEeAeaTh BEPXHUN U HIKHUN
IPOTE3bl B COOTBETCTBUM C HOBBIM POCTOM. | 'OCyIapCTBEHHBINM YHUBEPCUTET UMEHU
baymana B MocCKBe 3aKki€iiMUII €ro MCCIEIOBAaHMs KakK “TICEBIAOHAYKY , IPEKpPaTHII
OKCIIEPUMEHT M YBOJWJI YyueHoro. Hekotopeie moaum Moriam Obl CYECTh 3TO
dataabHBIM COMHEHHEM B MPaBAMBOCTU [apsieBa Kak Y4€HOTO, HO 3TO B TMOPSIKE
Bemed. MHorux, eciu He OOJBIIMHCTBO YYEHBIX, COBEPIIABIIMX MOJAO0OHBIC
OTKPBITUS, BBICMEHMBAJIM, 3alyTMBad M YBOJBHSUIM. CIHMIIKOM MHOTO YY€HBIX
HE3aBHCUMO OTKPBIBAJIU OJHU W T€ K€ BEIH, MO3ITOMY HE MOXOXKE, YTO Mbl UMEEM
JIEJI0 CO CIIyXaMHM WM IICEBIOHAyKOM. Buaumo, Hac OXHMIAaeT pEBOIOLUSA B
MEIUIHE. YUYUTHIBAs PE3YyJbTAaThl HCCIENOBAHUSA TOJKEIYJIOYHON IKENIe3bl, M3
€MHCTBEHHOI'0 JIOHOPCKOTO OpPraHa MOKHO BBIPACTUTh COTHU OPraHOB ISl JPYTHUX
YEJI0BEYECKUX CYILLECTB... U Y KPBIC ITOT IIPOLIECC 3aHUMAET BCEro ABEHAALATh JHEH.

Eme onuH pycckuil ydeHbId 10 UMEHHU DylakoBCKMI JOKa3aja, YTO HaM COBCEM HE
HY>KHBI JIOHOpcKue opranbl. OH Hayaa Cc TOro, 4YTO B3sUT Tojorpaduueckoe
M300pakeHue 310pOBOM MaJMHBI, CACIIAHHOE KPACHBIM Jla3epoM. 3aTEM OH HamlpaBUIl
CBET OT rOJIOTPaMMBbl B OIYyXOJb MaJMHBI, U3BECTHYIO KakK “Kayurtoc”. OOBIYHO MBI
paccMaTpuBaeM OIyXOJdb KakK O€CMOJe3HYyl0 TKaHb, KOTOPYIO CIEAYeT YIaJIHUTh
XUPYPTUUECKUM IyTEM M BbIOPOCUTH, HO CBET TOJOrPaMMbl IOJHOCTBIO
peoOpa3oBall OMyX0jb B 3JJ0POBOE PACTEHHE MAJIMHBI. JTO JOKA3bIBAET CIEAYIOIIEE:
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KaK TOJBKO Y Bac UMEETCA HY)KHAsl dHEpPreTHYecKas MOANUCh — UHPOPMAIIHS — BBI
nojlydyaere pe3yibTarbl. YTOOBI MONYYUTh UCXOAHBIA KON, HE TpeOyeTcs HUKAKON
JKUBOW TKaHU, HY)KEH TOJIbKO CaM KOJ, KOTOPBI MOXHO MPOSBUTH B TAPMOHUYHOM
cere. B ganHoM ciyuae, ronorpaduyeckoe M300pakeHHE 3amucalio BOJHOBYIO
uH(popMaIrio, KoTopas “ckazana’ OMyXOJICBOM TKaHU, KaK MEpPEepacTu B 370POBOE
pacTeHue.

OauH M3 caMblX 3HAYMMBIX M PaCKpBIBAIOIIUX MPOPHIBOB ObLT coBepieH A. b.
bypnakoBpiM — emnie OOHUM pyccKuUM YyueHbIM. [lomHuTe OoTkpeiTHE I[lomma, uro
Omoxu, ppida M Jpyrue OpraHu3Mbl MOTJIOLIAIOT CBET Apyr napyra? bypnakos
MOMECTHJI PACTYIUE UKPUHKU PAIOM JIPYT C JIPYrOM TakK, YTOOBI MEXAY HUMH MOT
MPOXOJUTH CBET, XOTSI OHU ObLIM F€PMETHUUECKH 3areyaTaHbl. A BOT BOCXUTHUTEIbHAS
4acTh: €CJIM OH TOMeIajl OoJiee cTapblie, OoJyiee 3perble MKPUHKU Tiepes Oosee
MOJIOJIBIMH, KOTOPBI€ TOJIbKO TOSBWJINCH, 00JIe€ CTapble WKPUHKU BBICACHIBAIH
KU3HEHHYIO cuily u3 Oosiee MOnoJbIX. boriee crapple MKpPUHKU pOCIH ObICTpee U
CTAaHOBWJINCH CHJIbHEE, a 00Jiee MOJIOJBIE COXJIM, MOPTHJINCh U 3HAUUTEIHHO Yallle
norubanu. bypnakoB 3ameTun, 4To MaTb-ppida HUKOT/Ia HE MeTanda UKPY PSIAOM C
UKpPOU JAPYTUX PbIO, M 3TO, Ka3aaoch, O0BACHAIO oueMmy. C Apyroid CTOPOHBI, €CIH
bypnakoB momeman 0Oosnee MOJIOAYI0 HMKPUHKY PSIOM C HEMHOro 0OoJjiee CTapoii,
Oosee MoJo/1asi MKpUHKA 3a0upalia )KM3HEHHYI0 SHepruio y 6osee crapoil. Ee pocT u
Pa3BUTHE YCKOPSIIUCH JI0 TE€X IMOP, MOKA HE JOCTUT AN YPOBHS IPYTOH.

KaxxnoMy npuxoausiocs ObITH PSIOM C JIFOJIbMU, SHEPTETUYECKU OMYCTOIICHHBIMH, U
HEKOTOpPbIE Ja)XX€ Ha3bIBAlOT MX SHEPreTHUECKUMHU BAMIHUPAMH, XOTS 3TO YKACHO
rpyObIil 1 HEYBaXKUTEIBbHBIN TEPMUH.

Ecnu BBI BOOpY>KE€HBI 3HAHUEM, ITO JIETKO yTPUPOBATH U OOBUHATH JAPYTHX B Kpaxke
Bamieil sHeprun. OHAKO 3TO HE MOCIYKUT BaM B JTyXOBHOM CMBICIIE, TIOTOMY 4YTO
YKpeIUIsieT UJel0, 4TO Ballla PHEPrUsi — 3TO BCE, YTO Y BaC MOXKHO B34Th. VcTuHa B
TOM, 4TO B moie VcTouHuka coaepkHUTcs Oe3rpaHUYHAasl 3HEpPIrusi, U €CIHU BbI
HAaYMHAETe YyBCTBOBATH OMYCTOIIEHWE, Bbl MOXKETE€ BOCCTAHOBUTHCS, JBUTAsICh B
coctositHue rapmoHuu. Mcxoasimiee wu3 cepaua rodsiiee MPOCTPAHCTBO, YM,
NpeObIBAIONINI B COCTOSSHUM TOKOSI U MHpa, OyAyT aKTHBHO U OYE€Hb OBICTPO
noja3apsHkaTh Ballu OaTapenku.

DTO MOXET MPOUCXOUTH Y CTAAHBIX KUBOTHBIX, KOTOPbIE COOMPAIOTCS BO3JIE BOXKAKa
C LIEJIbIO YCUIICHHUSI, PyKOBOJACTBA U 3amuThl. [lonm oOHapyxui, 4To, mpeObiBas B
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CTpecce, Mbl BICBOOOK1aeM OO0JIbIIIOE KOJTUYECTBO CBETa, KOTOpbIi Xpanutcs B JTHK.
Kaxkas-To 4acTh yXOJHUT HA UCLEJIICHHE KIETOK, HO, BO3MOKHO, 3TO HE BCE, UTO JEIAET
cBeT. B skcnepumenTtax bakcrepa crpecc u rulenpb KUBBIX OPTaHU3MOB IMOCHLIAET
HIMPOKOTOJIOCHBIM CHUTHaN, MOCTYNHBIM pacTeHHsIM, OaKkTepHusM, sSilllaM U JIpYyTruM
KU3HEHHBIM (popmMaM B gaHHOM Mecte. CremoBaTenbHO, MPHUpPOJA MpeaycMoTpena
BCTPOCHHYIO CHCTEMY, KOTJla CTaJ0 AaBTOMATUYECKH BBICBOOOXKAAET SHEPTUIO,
OLLlyIIasi CTPECC U CTpax. 3aTeM, I Ha BO)KaKa, OHM MOCBUIAIOT €MY 3HEPIHUIO, KakK
B nccienoBanuu [ nena Peitna, xorma o6pasisl JIHK He momydanu sHepruro 10 Tex
IIOp, TIOKA HE BBIPAXKAJIOCh CO3HATEIBHOE HaMepeHue. BrojiHe BO3MOXKHO, 3TO U €CTh
€CTECTBCHHBII ~ MEXaHWU3M  BBDKHMBAHMS, KOIZJa CTag0 MOCBUIAET  BOYKAKy
KOJUIEKTUBHYIO OObEIUHEHHYIO SHEpruto noss McTouHuKa; OH CTAHOBUTCS CUIIbHEE,
obicTpee U d(¢(deKTUBHEE B CXBaTKe, YTOOBI MX 3alIUTUTh. TaKkke 3TO MOXKET
OOBSICHUTH, MOYEMY CIIOPTUBHbIE KOMAHJbI Jy4lle UIpaloT y ceds noma, 4eM Ha
CTaIMOHAaX COMEpPHHUYAIOIUX KOMaHA. bynbTe yBepeHbl, YaCTUUHO Oyiaroapsi TOMy,
YTO OHU JIy4Ille 3HAIOT CBOE I0JIe, U UX BAOXHOBISET MOJAepkKa OonenbuinkoB. Ho
MOXET NPHUCYTCTBOBATH M JHEPreTUYECKUM KOMIIOHEHT, KOTOpPBIA Mbl €IIe He
OCO3HAaeM.

C otkpeiTueM byprakoBa y Hac ecTh 0€30rOBOPOYHOE CBUACTEIHCTBO, YTO OOMEH
DHEPrueil TPOUCXOAWT BCE BpeMs. Takke WHTEPECHBI WCICIICHUs, Korja Oolee
CWIbHBIE UKPUHKU MTOMOTanu 0ojee cliadbIM, €ClId OKa3bIBAIMCH OJM3KU MO YPOBHIO
pasButus. IlpencraBnsieTcsi, ecnmu MaTh-ppida MEYeT UKPY W HEKOTOPHIC HWKPUHKH
oOnazaroT HEOONBIIMMH BPOXKJICHHBIMU JepeKkTaMu, Clerka 3aMeJJISIOIIUMU
CKOPOCTh HMX pocTa, y [Ipupoasl mMeeTcss MEeXaHU3M KOPPEKIMH, HCTOIL3YIONUH
niepeaqy SHEPTUU OT APYTUX UKPUHOK I YCKOpeHus pocTta. OTHAKO eCiIi MKPUHKA
3HAYUTEIIbHO MCHEE pa3BUTA, YE€M COCEIH, BCE CUYUTACTCS 3aMISAIIAM CIHITKOM
JTAJIKO, ¥ KU3HEHHAs cuia ciaboi MKPUHKHU MCIIOIb3yeTcs Ha Omaro 0osiee cTapbix U
Oonee pa3BuThix HKpUHOK. I[lockonbky byprnakoB 3Han o pabore ['ypBuua, oH
TBITAJICS TIOMECTHTh MEXKIy WKPUHKAMH CTCKJISIHHYIO IUTacTUKy. M BHOBB, U3-3a
SKpAaHUPOBAHUS MHPPAKPACHOTO U YIBTPAPHUOIETOBOrO CBeTa, dP(HEKT MOTHOCTHIO
npekpamaics. Kak u oxumanoch, OH padoTan MPEBOCXOJHO TPU TMOMEIICHUU
IUIACTUKM KBapia. Takxke BypiakoB oOHapy uil, 4TO, UCIONB3Ys CBET Pa3HBIX JJIUH
BOJIHBI M TIOJIIPU3YIONINE JTUH3bI, EMY yIaBAJIOCh CO3/IaBaTh YPOJJIUBBIC aHOMAIIUN —
MHOKECTBEHHbIE TOJIOBHI M MHOXXECTBEHHblE cepiaua. Ecnu 3aTteM OH BBOAMI
HOpMaJIbHBIC JUIMHBI BOJTH, aHOMAJIMH UCYE3aJIH, U MAIBKU PHIO BO3BPAIIAIHCH K
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OOBIYHOMY MATTEPHY, HE IEMOHCTPUPYS HUKAKUX MPU3HAKOB M3HAYAILHON MYTAIIHH.
OTO co3maeT 3HAYMMYIO TpoOIeMy U JAPBUHOBCKOW TEOPUH SBOJIOIHHU, KOTOpAs
BCsl 0a3upyeTrcs Ha MyTallvu.

CornacHo pycckomy wuccienoBarento Anekcy KailiBapailiHeHy, HaOmrogaeTcs, 4To U
OaKkTepuu M HACEKOMBbIE MPETEPIIEBAIOT 3aMETHbIE HUCLEICHUS, IMPOCTO HaXOJsCh
PSAIOM CO 310POBBIMH ITpeAcTaBUTENSIMHA cBouX BUIOB. B 2002 rony Ilapconc n Xwui
TpaBUJIU OAKTEPUH aHTUOUOTUKAMHU U OOHAPY UM, YTO OHU BBI3JOPABIMBAIIN, €CIIH
HaXOJIUJIUCh PSIIOM C JIPYTUMHU 310poBbIMU OakTepusiMmu. H. A. AramxkansH, padoras
C HaCEKOMBIMHU, MOIYYHII TaKue xke pe3yabrarsl B 2003 roxay.

CrocoOHBI M YeJIOBEYECKHE CYIIECTBA MOCHUIATh YHEPTUIO OaKTEePHUSM, PACTCHUSM,
KUBOTHBIM U IPYTUM JIFOJISIM M KAKUM-TO 00pa3oM IMOMOTaTh YIy4IllaTh UX 37J0POBbE?
Nmenno 310 oTkpbll JpHUAn benop, anamusupys 191 pasHoe KOHTpoJHUpyeMoe
UCCIIEIOBAHUE JTYXOBHOTO MCHLENEHHUs. Y TUBUTENbHO, 64% ucciaeqoBaHuil moka3anu
CTaTUCTUYECKU 3HAYMMBbIC PE3yJIbTaThl, BKJIIOYAsl UCCIICIOBAHUS, KOTIa IEIUTEIIHCTBO
OCYIIECTBIISJIOCh Ha 3HAYUTENbHBIX paccTossHUsX. JlaBaiite He 3a0bIBaTh, uTo 36%
WCCICAOBAaHUN HE BBIABIJIM HHKAKOTO IEIUTEIBCKOTO d(ddekra, MmodToMy B
TpaauioHHbIx CMUM BBl OOBIYHO BHAWTE CTaThbU, OOCYXKJAIOIIME HEYIauyHbIC
AKCIIEPUMEHTHI U JICTAIOIINE BBIBOJ, YTO Y HUX €CTh ‘‘Hay4yHOE€ JOKa3aTeIbCTBO , UTO
[ETUTEIBCTBO HE pabOTaCT M HE MOXKET paboTaTh. Jleo COBCeEM HE B ATOM.

Wrak, eciiu Mbl B COCTOSTHUM TapMOHHU3UPOBATh CBOM MBICIIHM, Mbl MOXEM YIIYUIIUTh
CIIOCOOHOCTH MonajaaTh B nojie IcTouyHuKa U onpeensaTh, Kak U KyJa T€YeT IHEPTHs.
OTO OYeHb BAXHOE TOJOXKEHHE, TOCKOJIBKY OHO IMOMOTAeT OOBSICHUTH, MOYEMY
MHOTHE IPEBHUE TyXOBHbBIC TPAJAUIIMHU MPUIAIOT MEAUTAIINN TAKyIO0 BaXKHOCTb.

B BocxutuTensHOM OTKpbITUM Ka3HaueeBa 370pOBblE KJIETKM NOAOUpaH
TeHeTUYECKUN KOJ BUpYyca OT OOJBHBIX KIETOK MOCPEACTBOM HH(POPMAIMOHHON
CTPYKTYpBI 00JI€3HU, KOTOPYIO NIEpeaaBail BUPYC. DTO MO3BOJIAET MPEANOIOKUTh, YTO
JAHK ©He ¢ukcupoBana B 0AHON KOH(pUTrypanuu, a KOJ MOXKHO IMpeoOpa3oBaTh U3
OJIHOM KU3HEHHOW (OpMBI B JPYryr0 Ha Cyryobo SHEpPreTH4eckoil OCHOBE. ITO
YAUBUTEIBHOE OTKPBITUE OTKPHIBAET JBEPh K HOBOMY HCCIEJOBAaHUIO OJHOU U3
CaMbIX BEJIMKHUX HAYYHBIX 3arajiok — HBOJIIOLMU BUAOB. SIBISIETCS JIM OHA CIy4ailHBIM
MpOILIECCOM, Ha 4YEeM HacTauBaeT OOJIBIIMHCTBO YYEHBIX-JAPBUHUCTOB, WIH
MPOUCXOJUT HeuTo Jpyroe? CBHAETENBCTBO, KOTOPOE MbI YK€ PacCMOTPEIH,
MO3BOJISIET MPEANOaraTh, 4YTo KOAbl dKU3HU MOTYT CYLIECTBOBATH B CAMOM I0OJIE
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Hcrounuka. 3atem 3Ta uHGOpMAIMs BTEKAaET B HAIIy pPeajbHOCTh C TOMOIIBIO
ynbTpaduoIeTOBOT0 CBETa, Kak BU3yaldbHass HHQOpMamus MOXKeT BTEKaTb B
HIUIIKOBUIHYIO JKeJe3y uepe3 cepeOpsHbIN MIHYp, MPUBSI3aHHBIA K SJHEPTETUIECKOMY

TyOIUpyroIeMy Tely.

JTHK M0KHO U3MEHUTH € MOMOIIBI0 3BYKOBBIX IATTEPHOB, BKJIIOYas
Pa3roBOPHBIN A3BIK

buoduzuk u monekynspueiii O6uosior Iletp ['apsieB u ero koiierm ucciaegoBaIu
BuOpanmonHoe nosenenue JIHK. KpaTtko, ux BbiBoA TakoB: ‘“YKuBbIE XpPOMOCOMBI
(YHKIMOHUPYIOT KakK rojorpaduyeckuii KOMMbIOTEp, HCHOJIB3YIOMIMI 3HIOTE€HHOE
nazepHoe uznydenue JJHK”. O1o 3Ha4uT, 4TO MM yAaJI0Ch, HAIIPUMEP, MOIYITUPOBAThH
KOHKPETHbIE YAaCTOTHBIE MATTEPHBI (3BYK) B BUJE Jyda, MOXOXKEro Ha JIyd Jaszepa,
KOTOpBIH 3aTem BiusuT Ha yacToTy JIHK, nu3mMeHnsisi camy reHeTudeckyro uH(opMaIuio.
[Tockonpky 6a3oBbie CcTpykTyphl mienouyHbix nap JHK u s3blk (kak 0OBSICHEHO
paHbliie) MOX0XH, HET HeoOxoaumoctu B AekoaupoBanuu JJHK. MoxHOo mpocto
BOCITIOJIb30BaThCSl CJIOBAMU M TPEAJIOKEHUSMH YEJIOBEUECKOro f3bika! DTo OBLIO
J0KazaHo sKkcnepuMenTanbHo. Kusas cyOcranums [IHK (B >xuBoil TkaHu, a HE B
npoOupKke) Bcerma OyaeT pearupoBaTh Ha Jia3epHbIE JIy4Hd, CMOJEIUPOBAHHBIC
A3BIKOM U AK€ PAJUOBOIHAMH, €CIU MCMOJB3YIOTCS HaJJIeKalllhe 4acTOThI (3BYK).
D10 HaydyHO OOBSCHSAET, modyemy addupmainuu, TUIHO3 U TOMY MOJ00OHOE MOTYT
OKa3blBaTh TaKW€ CWJIbHBIE BIWSHUS Ha Jrojaed u ux tena. Jus namen JIHK
aOCOJIIOTHO HOPMAJIBHO U €CTECTBEHHO PearupoBaTh Ha SA3BIK.

Bo3moxxHbIe IP00J1eMbI B IPOBEAEHUH IKCIIEPUMEHTOB

s atoro acnekra uccienaoBanus ['apseBa “moka3aresbCTBO”, BO3MOXKHO, CIUIIKOM
CWIbHBIM TepMuH. [Ipu MpoBeAeHUU HKCIEPUMEHTA MOTYT BO3HUKATh MPOOJIEMBI,
CBSA3aHHBIE C CO3HAaHMEM. A UMEHHO, YM HaOmromaTens mor Obl BiusaTh Ha JJHK tewm,
4TO OH OXHJAaeT yBUAeTh. M3 paboTel a-pa I'nmena PeiiHa MBI yXe 3HaeM, 4TO
HaOmrogaTenb okasbiBaeT cuibHOoe BiusHue Ha JIHK, uto ocBemanu B “Hayke
Mupa”. PeitH oOHapy>Kui, 4TO HEraTUBHbIE SMOIMOHAIILHBIE COCTOSHUS BBIHYKIAIOT
JHK cxxumarbcs, a MO3UTHBHBIE — PACKPBIBATHCS, INMPUYEM TMOCIEIHEE SIBISETCA
HEO0OXOIUMBIM yCIIOBUEM Ui UclieNieHus. ['apseBy Npuuioch W30JIMPOBATh BIUSHUE
pasroBopHoro s3bika Ha JIHK B abcommtoTHO cimyuaitHO# 3aKpBITOM cHCTEME, 3a
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KOTOPOM HE HAOJIIOaI0 HUKAKOE YeJIOBEYECKOe CO3HAHUE /IO T€X IO, MOKa He ObLIN
MPEANPUHATHI MHOXKECTBEHHBIE MONBITKU. [10 KpaliHen Mepe, O4eHb MOX0XKE Ha TO,
gyto Ha JIHK Bimser cam s3bIK, a HE HAOII01aTEITb.

Iarrepunl IHK mMoxHO nepexaBaTh APYyruM opraHu3sMam

B 10 Bpems kak 3anagHbie yueHble Beipe3anu u3 JJHK equHu4uHbBIE reHbl U BCTaBISIIN
UX KyJa TOJIBKO BO3MOXXHO, PYCCKHE YUYEHBIE C SHTY3Ma3MOM CO3/1aBaJid MPUOOPHI,
BIIUSIONINE Ha KIETOYHBIA METaOO0JIU3M IMOCPEACTBOM MOJIYJHMPOBAHHBIX PAAUO- U
CBETOBBIX YaCTOT, UCTIPABIAS TakuM oOpa3oM reHernueckue nedextsl. MM yaanock
Jaxe M3BIeKaTh MHGOPMAIMOHHBIC MATTEPHBI U3 KOHKpeTHOM Mmonekynsl JHK wu
nepeaaBaTh UX APYyrou Mojiekyse. Takum oOpa3oM, KIETKH epenporpaMMUPOBAIHUCH
JIpyruM reHomom. Hampumep, oHM yCHENIHO MpeoOpa3oBaid dMOPHOH JIATYIIKH B
SMOPHOH cajaMaHJphl, IPOoCcTo TepenaBas uHopmarmonusie narrepusl JJHK! Bes
uHdopmalusa, KoTtopas TpeboBalach HJisi CO3JIaHUS CaJlaMaHAphI, TEpelaBaiach
SMOPHUOHY JIATYHIKM 0€3 KaKuX-TuO00 MOOOYHBIX 3(PGEKTOB WIM IHUCTAPMOHHIA,
KOTOPBIE BOBHUKAIOT MPU BBIPE3aHUHU U BBIBEJCHUH eIMHUYHBIX reHoB u3 JJHK.

OTO HeBeposTHas, MpeoOpasyolas MHUP PEBOJIIONMS U CEHCAlMs: MPOCTHIM
NpUMEHEHUEM BUOpalMu (3BYKOBBIX YaCTOT) M s3bIKa Bbl Moiydaere 3(dekt
KJIIOHUPOBaHUS 0€3 HCIOIb30BaHUS apXaudecKoi MpoLeaypsl Beipe3anusi! 1ot
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OKCIIEPUMEHT YKa3bIBACT HA MOTYIIIECTBO BOJIHOBOW I€HETHKHU, KOTOpasi, HECCOMHEHHO,
OKa3bIBaeT OOJbINee BIUAHME Ha (POpMUpOBaAHUE OPTaHU3MOB, YeM OHOXUMHUYECKUE
MPOIECCHl MIEIOYHBIX TOCHEAOBATEIBHOCTEH. A Temepp MOAyMalTe O CYTH
ATPETOPUANEHOTO BJIMSHHUA Ha TICHUXHKY dejoBeka. [IpocTo 3TO HECKOIbKO WHOMN
ypoBeHb Bo3eicTBUs. Bee "mo 06pasy u nmogoduio".

IIpubopsl 1 MexaHU3MBbI He 00513aTeJIbHbI: Bbl MOKETEe MPOrPAMMHUPOBATH CBOIO
JHK

Ha npoTskeHuu BEKOB 330TEPUUECKUE U TyXOBHBIC YUUTENS 3HAJIMW, YTO HAIIE TEJO
MO>HO IPOrpaMMHUPOBATh C MOMOIIBIO S3bIKa, CJIOB M MbICHH. Ceiyac 3TO Hay4dHO
noka3zaHo U o0bsicHeHo. KoHewyHo, yacToTa MOMkHa OBITh CKOpPpEeKTHpoBaHa. Bot
IIOYEMY HE KaXKIbI YEJIOBEK OJMHAKOBO YCHEIIEH WM MOXET BBIIOJHATH TPIOKU
CO3HAHHUA B OJIMHAKOBOU cTeneHu. YToosl yctaHoBuTh obmenue ¢ JJHK, nnansuayym
JOJKeH paboTaTh HaJl BHYTPEHHUMH MTPOLIECCAMU U Pa3BUTHEM.

Pycckue yuenbie pazpaboTany Croco0, KOTOPBIM HE 3aBUCHUT OT ATUX (PaKTOpOB, a
oynet paborate BCEI'JIA u obGecnieunBaTh KCMOIH30BAHUE HAJJICKAIICH YaCTOTHI.
Ho co3nanme 6osiee BBICOKO Pa3BUTOTO MHAMBHIyYMa (HE HYKIAIOIIEECsS HA B KAKOM
BUJIE MPUOOPOB) MOXKET JOCTUYh TEX JK€ PEe3ylbTaTOB CaMOCTOSTENBbHO. Hayka,
HAKOHEI], TIEPEeCTAaHET CMESAThCS HaJ TAKUMHU WACSIMH M TIOATBEPAUT U OOBSICHUT
pe3ynbTathl. 1 31O emie He Bce.

JIHK cBsizana ¢ 3Hepruei “Bakyyma’

Pycckue yuennle Taxke oOHapy»xuin, uto Hama JIHK moxer co3gaBate HEBUAMMEIE,
CTPYKTYPUPOBAHHBIE MATTEPHBI B BAKYyME KOCMHAYECKOTO MPOCTPAHCTBA, TEM CaAMbIM
COTBOPsISl HAMAarHUYEHHBIE MPOCTPAHCTBEHHO-BPEMEHHBIE TYHHEIH.

[IpocTpaHCTBEHHO-BPEMEHHBIE TYHHENIM — 3TO MUKPOCKOIIMYECKUE DKBUBAJIICHTHI TAK
Ha3pIBAEMBIX MOCTOB OuHIITENHHAa-Po3eHa mo cocencTtBy ¢ '"4epHBIMH JbIpaMH"
(OCTaBIIEHHBIMU CTOPEBIIMMH 3BE€3JaMH). OJTO TYHHEJEBUJIHBIE CBA3U MEXIY
pa3HbBIMU 00JIACTAMM BCEJICHHOM, Yepe3 KOTOPhIE MOXKET IMepeaaBaThcs MH(popMalus
BHE BPEMEHU U IIPOCTPAHCTBA.

Crpecc paspyuiaer Bauly cnoco0HOCTb MOJIYy4YaTh “cBepxo0imenune”

JHK nputsrusaet Outbl nH(pOpMAIMU U TPOBOIUT UX B Halle co3HaHue. [Ipouecc
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CBepXoOIeHus1 (Tenenarus, 4YeHHENWHr) Haubonee 5>PQGEeKTUBEH B COCTOSHUU
paccnabnenusa. Crpecc, BOJHEHHE WM CBEPXaKTUBHBI yM MPENATCTBYIOT
YCHEIIHOMY CBEpXOOLIEHUIO, BCJIEACTBHE Yero mnonydyaemas uHpopmauus OyAer
MOJIHOCTBIO UCKaXKeHa Uiu Oecroyie3Ha.

OO0bsicHeHbI “MopdoreHeTHYECKHUE MOJIA” B IPUPOJIE

CepxoOllleHHEe YCIENIHO TMPUMEHSAETCS] B TMPUPOJEC MWUIMOHBI JIeT. DTO OYEHb
XOpOILIO MOATBEPKAAET OPraHU30BaHHBIN MTOTOK KU3HU Y HACEKOMBIX. COBPEMEHHBIN
YeJI0OBEK OINIYIIaeT CBEpXOOIIeHHE TOJIBKO Ha HAMHOTO 00jee TOHKOM ypOBHE — Kak
UHTyu1IM0. Ho MBI TOKE MOKEM NOJIHOCTBIO UM I0JIb30BAThCS. B KauecTBe mpumepa
MOKHO COCIIaThCSl Ha M3BECTHBIA (PAKT W3 >KM3HU MPUPOJBI: KOT/a MUEIrHasi MaTKa
OTJeJNIeHa OT KOJIOHMM I4el, OCTaBlIuecs paboyue myenbl OyayT CTpPacTHO
MPOJOIKATh CTPOUTENBCTBO, COTJIACHO MaHy. OgHako ecnu ee youTthb, BCs paborta
KOJIOHMM ocTaHaBiuBaeTcs. Hu onna muena we OyAer 3HaTh, YTO JIENaTh.
HecoMHeHHO, MaTKa mepenaer “miaHbl CTPOUTENBCTBA”, JaXKe KOrjJa OHa Jaleko,
MOCPEACTBOM I'PYIIOBOTO CO3HaHUsS, 0OBEANHSIONIEro BcexX myes. OHa MOKET ObITh
TaK JAJIEKO, KaK XOYET, HO MEPENAET IUIAHbl CTPOUTEIBCTBA, TOJBKO MOKAa OHA KUBA.
A TIOBEpUTH B TO, UTO 3TU 3HAHUS OYEHb JpeBHHE, TomMoraeT IIpopouecTBo IpeBHETO
TeyaHnaxo.

CeepxoOuienue y Jjroaeu

VY mronel cBEpXOOIIEHHE YacTO BCTPEYaeTCsl TOTJa, KOTAa YeJIOBEK BIPYr oOpeTaeT
IOCTyn K WHMOpMaIMu, Jie)Kaiied BHE ero 0a3pl 3HaHUM. Takoe cBepXOOIeHUe
OIIYIIAETCS KaK BIIOXHOBEHHUE WJIM UHTYHUIIHS.

Hanpumep, kak-T0O HOUBIO UTANBIHCKUN KOMIIO3UTOP J[ky3enne TapTtuHu yBuaen Bo
CHE JIbSIBOJIA, CUJSIIETO y €ro MOCTEIN U UIparollero Ha ckpumke. Ha cnenyromee
yrtpo TaptuHm cMor 3ammcaTe MO HamATH Bce, 4TO ciaplmaid. OH Ha3Bal 3TO
npousBenenne Conara “/IpsBosibeckast Tpenpb”. 42-1eTHUN MeaOpaT TrojJaMu BHUIET BO
CHE CHUTYallll0, B KOTOPOM OH MOJKJIIOUAJCA K HEKOEMY BHUAY KOMIIAKT-IHCKA CO
3HaHuAMU. EMy nepenaBanace uHdopmanus, Noaaaronasics IpoBepke, KOTOPYIO OH
MOT BCIIOMHHUTBH YTPOM. DTO ObUT Takoil “okean” wH(MOpMAIMHU, YTO Ka3ajoCh, YTO
HOYBIO €My TepeaeTcs 1efas SHIUKIoneAus. BoabIMHCTBO (haKTOB BBIXOIMIIO 32
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paMK{ ero JW4YHOM Oa3bl 3HAHUM, MpEeAJarajuch TaKUE TEXHUYECKHE IeTalld, O
KOTOPBIX OH HHYEro He 3Hajl. ECTh MHOXECTBO M JAPYTHX NPUMEPOB. MaTemaTuk
[lIpnanrBaca PamanyitssH B koHie 1800-X TroxoB NpemIoXWil MaTEMaTHYECKHE
(bopMyIIbl, HACTOJBKO OMNEPEXKAIOLIUE BPEMS, YTO OHU IO CHX MOpP MCIHOJB3YIOTCA B
BBIYHCIICHUIX “THIepnpocTpaHcTBeHHON Qu3uku”. Korjga ero crpammBanu, Kak OH
JOCTUI' TAKMX OLIEJOMIISIOIIMX BBICOT, OH OTBEYAJ, YTO MPOCTO MOJYYUII UX BO CHE
ot “borunn Hamaxkain™.

MHorue opapeHHbIE ACTH CIOCOOHBI TMOJKIIOYATHCS K HH(pOpMAIMU, pa3BUBas
HEBEPOSITHbIE CIIOCOOHOCTHM B OYE€Hb MOJIOJOM Bo3pacte. bonee Toro, 1o cux mop
aZIcKBaTHO HE OOBACHEH (HEHOMEH YMCTBEHHO OTCTAJbIX JIIOJACH, IMPOSBIISIONIAX
He3aypsAHbIE CIOCOOHOCTH B KaKOW-TO 00JlacTH, Korja Joad ¢ IpoblieMamMu B
OOJILIIMHCTBE OOJIacTel 00JIalal0T HEBEPOSTHBIMM TaJlaHTAaMU B JAPYTUX. ITO
Mmoka3aHo Ha nmpumepe repos Jactuaa Xodhdmana B punbpme “UemoBek q10xas .

DJIEKTPOMATHUTHBIE MOBPEKICHHS, CO3AaBaeMble JIIOAbMH:
KpynHomacmrtadoHbie 3¢ dexrnl panToma JTHK?

[To6ounbie 3 dexThI, HanboIee YacTo HaOII0JaeMbIe MIPU CBEPXOOIEHUH JIIOACH, -
3TO HEOOBSICHUMBIEC AIIEKTPOMATHUTHBIE MOJI BOJM3U ITUX JIOJAEH. DIIEKTPOHHbBIE
npubopsl, Takue kak CD-mpourpeiBaTend U TOMY MOJOOHOE, MOTYT CTpajgaTh OT
MOMEX WJIM BOBCE MPEKpaIIaloT paboTaTh Ha MPOTSKEHUH HECKOIbKUX yacoB. Korna
AIIEKTPOMArHUTHOE T0JIe MEJIEHHO pacceuBaeTcs, NpUuOOphl CHOBA (DYHKIIMOHUPYIOT
HOpMaJbHO. B 1eficTBUTENEHOCTH, 3TO TMOJIe HE SJIEKTPOMAarHUTHOE, a “TOPCUOHHOE .
HiMeHHO Takoe Ha3BaHHE JaIM PYCCKHE Y4YE€HBbIC TOJIO, BBI3BIBAIOIIEMY 3()QeKThl,
KOTOpbI€, MO0 WX MHEHHUIO, COTBOPSIOT ‘“MHUKPO-IPOCTPAHCTBEHHO-BPEMEHHbIE
TYHHEN .

MHorue 1enuTend W dKCTPACEHCHI 3HAIOT 00 3ToM 3(deKkTe Ha CBOEM OIBITE: YeM
aydnie atMocepa W SHEpPrus, TeM Oojiee pa3pylIalONIUM 3TO OKa3bIBACTCS JUIS
3aMUCHIBAIONIUX MPUOOPOB, TTOCKOJIBKY OHH Cpa3y ke MepecTaroT padorars. Yacto Ha
CJICYIOIIee YTPO BCE YCTPOWCTBAa pabOTAIOT HOpMaabHO. B0O3MOXHO, 3TO yOemuT
MHOTHX TPOYHTATh CTAThIO, MIOCKOJIBKY IUTOXas padoTa WX 00OpyNOBaHUS HE WUMEET
HUYEro OOIIero C TEXHWYCCKUMHU HEIMOJIAAKaMUA. OJTO 3HAYUT, YTO UM yJaaeTcs
CBEpXOOIICHHE.

Oco0eHHO YyBCTBUTEIIBHBI K ITOMY KOMITBIOTEPHBIC IIETH U3-32 UyBCTBUTEIIBHOCTH
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WHIUBUIYaJIbHBIX 3JEKTPOHOB, LUPKYJIHUPYIOUIUX IO KPEMHHEBBIM TpPACKTOPUSIM.
Takke 4YyBCTBUTEIBHBI M OJJIEKTPUUYECKUE JIAMIOYKH, IOTOMY YTO HUX HHUTH
HaKaJUBaHUsS clielaHbl U3 BoJb(ppama. Pycckue ydeHble OTKPBUIM, YTO BOJb(pam
OYEHb YYBCTBUTEIICH K ‘““TOPCHOHHBIM MOJISIM, KAK OHU Ha3BaJW HEPTHIO0 CO3HAHUS,
KoTopas cBs3ana ¢ Hawer JJHK u nenur ee.

Puuapn C. Xoarnena cooOmian o moJoOHBIX TpoOjieMax ¢ KOMITBIOTEPOM, KOrja
MIPOU3BOAWI U3MEPEHUs B MPUPOAHOM “Mecte Buxpsa — “KopamwtoBom 3amke” Dna
Jluackanuuna Bo ®@nopuae. ITo NPUUYUIMBOE HATPOMOXKIACHUE KOPAJUIOBBIX TIIBIO,
IIOCTPOEHHOE B BHUJIE IapKa pas3BieyeHUil. JIMICKamHUH OTKpBUI KaKOW-TO BHU[
aHTUTPABUTAIIMHU, TECHO CBA3AHHBIN ¢ reorpa)uyecKuM pacroi0KEeHUEM 3TOTO MeCTa
Ha 3emiie.

B umeasix MHAMBHAYAJM3AlMU JIOJAU YTEpPsIM CBepxoOleHHe: ceilyac Mbl
oOpeTraeM ero BHOBb

B xuure BosBpamenne paszyma ['paxkuna I'ozap u ®@pann brnagopd touno u sicHo
OOBSACHSIOT ATH CBSA3U. Takke aBTOPbl HUTUPYIOT MCTOUYHUKH, MOJAraroliue, 4ro B
paHHUE BpEMEHA YEJIOBEUECTBO HANOMHUHAIO JKUBOTHBIX, OYEHb TECHO CBS3aHHBIX
MEXIy cO0O0M MOCPEACTBOM I'PYIIIOBOTO CO3HAHUA. TO €CTh JIIOAN JAEUCTBOBAIM KaK
rpynmna. YtoObl pa3BUTh U HCCIAEAOBaTh HHAMBUIYAIBHOCTb, UM MOTPeOOBAJIOCH
MOYTH TMOJHOCTBhIO 3a0bITh O cBepxoOuieHuu. Ceiyac, NOCKOJIBKY Mbl OUYEHb
YCTOWYMBBI B WHAMBUAYATHHOM CO3HAHHUHM, MBI MOXEM COTBOPUTH HOBYIO (QopMy
TPYIIOBOTO CO3HAHUS, a UMEHHO TaKyl0, B KOTOPOl MBI 0OpeTaeM JOCTYIl KO BCE
uHdopmanuu nocpeactsom Hamen JIHK, 6e3 Hacwius uiam KOHTpOJIS HAJ TEM, YTO
JienaTh ¢ 3ToM nHpOpMaIuen.

Hama JTHK moxer “3arpy:kath” 1aHHbIe B “ceTh”

Ceityac Mbl 3HaeM, YTO NOAOOHO TOMY, KaK MbI nonb3yemcs Marepnerom, nama JIHK
MOXKET:

* 3arpy’>KaTh JAHHBIE B CETh;
* U3BJICKATh IAHHBIC U3 CETH;
* YCTaHABJIMBAaTh KOHTAKT C IPYTMMHU yYACTHUKAMU CETH.

VIMeHHO TUM MOKHO OOBSICHUTH OEIUTCIIBCTBO HA PaCCTOSAHUHA, TCJICTIATHIO U
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SICHOBHUJICHHE O COCTOSIHUU JIPYTOro YeioBeka. HeKoTophie )KUBOTHBIE 3apaHee 3HAIOT
O TOM, KOTJa UX XO03si€Ba IUIAHUPYIOT BEPHYTHCS JOMOW. DTO MOXKHO
UHTEPIPETUPOBATh U OOBSICHATH TOCPEJICTBOM KOHIICTIIIUK TPYIIIIOBOTO CO3HAHUS U
cBepxoOieHus. JIrobas ¢popMa KOJIIEKTUBHOTO CO3HAHHUS HE MOXKET UCIOJIb30BATHCA
MOCTOSTHHO 0€3 TOro, 4TroObl KaXAbldH WHIWBHIYYM BHadajle HE pa3BHI CBOIO
WHIMBHIYaJbHOCTh. B TMpPOTHBHOM ciydae, Mbl OBl BEpHYIUCh K MPUMHUTHBHOMY
CTaTHOMY MHCTHHKTY, KOTOPBIM JIETKO MaHHITYJINPOBATh.

CBepxoOIlIeHre B HOBOM TBHICSYENETUM O3HA4YaeT HEYTO aOCONOTHO JIPyroe.
UccnenoBarenun  Agymarot: eciu Obl  JIrOTH, obOnamaronue  MOJHOU
WHINBUIYaTHHOCTHIO, 0OpENH rPyIoOBOE CO3HAHUE, OHU 00J1a1ai OBl MOTYIIIECTBOM
COTBOpATb, W3MEHATH WIM (POPMHUPOBATH Bce Ha 3emsie MoJ00HO Ooram!
[IpencraBnsieTcsi, YTO 4YEIOBEYECTBO KOJUIEKTMBHO JBWXKETCS B HAIpPaBICHUU
CO3J/IaHUS TPYIIIOBOTO CO3HAHUS HOBOTO BHJIA.

Crenuanuct B 061acTd KBaHTOBOW Owmonoruu Bnagumup [lomonun omy6GnukoBan
pe3yNbTaThl IKCIIEPUMEHTA, ITPOBEAECHHOTO UM B POCCHUICKON aKaJieMUH HAYK BMECTE
¢ komeramu, cpeau kotopbix Obul Iletp I'apsieB. Cratbst Beinnia B CIIIA. B neit
OMHCHIBaeTCS TMpsMoe BozaeicTBue denoBeueckor JIHK Ha Qusnueckue oOBEKTHI,
OCYIIECTBISIEMOE, [0 MHEHHMIO aBTOpPOB, IIOCPEACTBOM  KAaKOW-TO  HOBOM
PHEepreTUYeckor cyocTanmuu. JlymaeTcsi, 4TO 3Ta JdHepreTudyeckas CyOCTaHIMS He
Takas yx «HoBas». OHa cylIecTByeT HCIOKOH BEKOB, HO €€ He (UKCHpPOBAIU
MMEBIITUECS paHee TPUOOpPHI.

[TormoHWH TIOBTOPHWJI CBOM SKCIIEPUMEHT B OJHON M3 aMEPUKAHCKHX Ja0OpaTOpHH.
Bot 4T0 OH muIeT o HalWJIGCHHOM UM TakK Ha3biBaeMoM «hanToMHOM dpdekte JJTHK»:
«Ha mamr B3rIsi1, 3TO OTKPHITHE MMEET OTPOMHBIN MOTEHIMAN I OOBSICHCHUS U
O0onee TIyOOKOrO TMOHWMAHMS MEXaHM3MOB, KOTOpBHIE JIeKaT B OCHOBE TOHKHX
DHEPIeTUYSCKUX SBJICHUN, B YAaCTHOCTH, HAOIIOMaeMbIX B aJIbTCPHATUBHBIX
MEIUIIMHCKUX MPAKTUKAXY.

B skcniepumente [lononuna u ["apsieBa uccnegoBanoch aevicteue JIHK Ha wacTuubl
cBeTa ((hOTOHBI) — KBAHTOBbIE KUPIUYHUKH, U3 KOTOPBIX COCTOUT BCE B HAIIEM MUpE.
N3 crexnssHHOM TpyOKM OTKayalu BECh BO3AYX, CO3JaB B HEH HCKYCCTBEHHBIM
BaKyyM. TpaJulIMOHHO CYUTAETCS, YTO BAKYYM O3HAYaAET MYyCTOE MTPOCTPAHCTBO, HO B
TO € BpeMs H3BECTHO, 4YTO (HOTOHBI TaM Bce-Taku ocTalTcsi. C MOMOIIbIO
CHEIUATbHBIX JATYMKOB YUCHbIEC ONIPEICIUIN MECTOHAX0XKICHHE (POTOHOB B TPyOKeE.
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Kaxk u mpeamnonaraaock, OHM XaOTHYHO 3aHUMAITH BCE €€ MTPOCTPAHCTRBO.

3arem B TpyOKy momecTmiin oOpasiel yenoBedeckoir JIHK. U Tyt doronsl nmoBenu
ce0s1 COBEpIIEHHO HeokuAaHHbBIM oOpazoM. Kazamocw, JIHK Omaromapsi kakoi-to
HEBUJIUMOW CHWJIE OpraHu3yeT HUX B YIHOPAJIOYEHHBbIE CTPYKTypbl. B apcenane
KJIACCUYECKOU (PU3UKH OOBSICHEHHUS 3TOMY SIBJICHHUIO HE Haluwioch. M TeM He MeHee
uccinenopanue nokaszano — JIHK dyemnoBexka oka3blBaeT mpsiMoe BO3JIEHCTBUE Ha
KBaHTOBYIO OCHOBY MaTe€pUajIbHOTO MUpA.

Eme onuu cropnpu3 xnan ydeHsix, korna oHu ussnexinn JJHK w3 tpyOku. Jlornuno
ObUIO MPEANONIOKHUTh, YTO (POTOHBI BEPHYTCS K CBOEMY HM3HAYAIBHOMY XaOTHUHOMY
pacnosioxeHuto. CormacHo uccieaoBaHusiM MalikenbcoHa-Mopii, HUYEro HHOTO
npou3oiTH He Morjo. Ho BMecTo 3TOro ydeHnole OOHapy>KWJIM COBEPIIEHHO HHYIO
KapTUHY: (POTOHBI B TOUHOCTH COXPAHSUIU MOPSAIOK, 3adaHHbIi Monekynon JTHK.

[lepen IlonoHUHBIM U €ro KOJIJIEraMU CTOsUIa HEJlerKas 3aja4a — JaTh OOBbSICHEHHE
TOMY, 4TO OHM HaOmoganu. YTo mpojoikaer BO3AEHCTBOBATH HAa (POTOHBI, KOTrAa
JAHK uzBneuena u3 tpyOku? Mosxet ObiTh, Moekyna JJHK octaBuna uto-to mocie
ce0s1, KaKyl0-TO CHIIY, COXPAHSIOIIYI0 CBOE JEUCTBUE Ja)e IMOCJe NMEPEeMEIICHUS ee
$u3MYEeCKOTO0 HUCTOYHHUKA? A MOXET, HCCIEIOBATENHM CTOJKHYJIUCh C KaKUM-TO
muctuaeckuMm (penomenom? He octanmock nu mexnay JHK m dboromamm mocie mx
paszieseHusl KaKON-TO CBsI3U, KOTOPYIO MbI HE B CHJIaX 3a()UKCUPOBATH?

B 3akmtounrtenpHol yactu cratbu [lonoHuH numer: « Mbl ¢ KOJIJIEraMu BBIHYKEHBI
OPUHSTH Pad0YyI0 TUTIOTE3Y O TOM, UTO B MPOIlecce dIKCIIEPUMEHTa ObLIO BO30YKACHO
JIENCTBUE HEKOEW HOBOW MoJIeBOM CTPYKTYpbl». Ilockonbky HaOmogaeMbiilt 3Q ekt
ObUT CBSI3aH C MPUCYTCTBHEM >KMBOTO Marepuana, JaHHbIH (EeHOMEH Ha3Balu
«bpantomupiM d¢dexkrom JIHK». Hailinennas IlomoHWHBIM TMOJE€Basi CTPYKTypa
BECbMa HAllOMUHAeT «Marpuily» IlnaHka, a Takke ONMcCaHHs, BCTPEHAIOUIUECS B
JPEBHUX TEKCTaXx.

Hpyroii skcnepuMeHT mnpoBoauica B mepuon ¢ 1992 mo 1995 roxa. VYuensie
nomectun obpaser JJTHK uenoBeka B mpoOUpKy W MOABEPIIIN €€ BO3JACHCTBUIO TaK
Ha3bIBAEMBIX KOTE€PEHTHBIX YYBCTB. Beaymue crnenmaaucTbl 3TOTO0 3KCIEPUMEHTA
I'nen Peiin m PommH MakkapTu NOSICHSIOT, YTO KOTE€PEHTHOE 3MOLMOHAIBHOE
COCTOSIHME MOET OBITh BBI3BAHO IO COOCTBEHHOIN BOJIE «C IIOMOIIBIO OCO0OO0OH
TEXHUKH CAMOKOHTPOJIS], MO3BOJISIFOLIEN YCIIOKOUTh CO3HAHUE, IEPEMECTUTH €0 B
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00JacTh cepiia U COCPEeIOTOUNTh Ha MO3UTUBHBIX MEPEKUBAHUIX». B axcriepuMenTe
y4acTBOBAJIH MSTEPO UCTIBITYEMbIX, CIIEIUATIBHO O0YUEHHBIX ITON TEXHHUKE.

Pe3ynbraThl 3KCHiEpUMEHTAa HEOCHOpPUMBI. YUelIOBEYEeCKHME 4YyBCTBAa JAEHCTBUTEIIBHO
m3MmeHstoT  gopmy wmosekyasl JJHK B mpoGupke! VYuyacTHUKHM 3KcrepuMeHTa
BO3/ICHICTBOBAIM Ha HEE KOMOWHAIIMEH «HAMpPaBJICHHOIO HaMepeHUs, OE3yCIOBHOMU
m00BU M ocoboro Meiciaeobpaza mosekyiasl JIHK», — wuHbIMEH cioBamMu, He
npuKacasch K Hel ¢uszndecku. [lo cmoBaM 0HOTO W3 YUYEHBIX, «pa3JIMYHbIE YyBCTBA
mo-pazHoMy BIHstOT Ha ModJekyiny JIHK, 3acraBnsss ee TO 3akpyduBaThCs, TO
packpyuuBaTbCs». (OYEBHIHO, 4YTO OTHU BBIBOABI COBEPIICHHO HE BSIKYTCSI C
MPEJACTABICHUSAMHU TPAJTUIIMOHHON HAYKH.

Eme onun onbiT, BeimoHeHHBIHN [letpoMm [MapsieBbim B o6mactu JJHK. OgHo 13 cambix
(eHOMEHANBHBIX MOJIOKEHUH, O KOTOPOM s pacCKa3blBal0 BHOBb U BHOBb, BKIIOUAET
JIBa TEPMETHUYECKU 3alledaTaHHbIX KOHTeHepa ¢ SMOPHOHOM cajlaMaHAPbl B OJJHOM
KOHTEWHepe U 3MOPHUOHOM JISITYIIKU B IpyroM. M 3To Bce, 4TO y Bac €cTh. 3aTe€M OH
B35U1 XOJIOJIHBIN Jla3ep, CBETHJI UM 4epe3 SMOPHOH cajlaMaHJIphl, a 3aT€M HaIpPaBIIsLI
Jqy4 TyJa, TJe HaXOAWIICS SMOPUOH JIATYIIKH. Bel Mornu Obl moayMaTh, 4TO HHUYETO
He TpousoiaeT. Y He JOMKHO MPOU30UTH COTJIACHO JIFOOOW TPAIUIITMOHHOM MOJIEIH.
Ho BMecTo 3TOro nmpou3onuio 3HauuMoe u3MeHeHne. DMOPHOH JIATYIIKH MOJHOCTHIO
TpancpopmupoBancs. [loka KIETKM NPOAOIDKAIM JENUTHCS, U SMOPUOH pOC, OH
npeBpatwics B cagamanapy! Bcee, uTo moiyyan sMOpHOH JISTYIIKH, - CBETOBOU KO/
(Bubparuio JIHK umu rapmonuky JIHK), nHaxomsmuiics B nyde nasepa, KOTOPBIA
nepeaBajcs U3 OJHOW o6iacTu B Ipyryro. Ecnu Bbl mogymaere o JBOMCTBEHHOCTH
BOJIHA-4aCTUIA, Bbl MoOXeTe ckas3aTth, 4to JJHK — 310 uwactuma, He tak nu? Ho
YacTHIIA MOXET JEeWCTBOBATH M KakK BOJIHA. 1 KOrza oHa CTaHOBUTCS BOJHOM, BbI
MOYKET€ CBETUTh JIy4OM Ja3epa W3 OJHOIO KOHTEHHEpa B JPyrol M IeperaBaTh
undopmarmto JIHK kak wactumpl. Ilo-Buammomy, mbl Habmomaem, uro JIHK
o0JasaeT Ka4eCTBOM YYBCTBHTEIBLHOCTH KaK aHTEHHBI /Uil co3HaHus. OHa crocoOHa
noJiy4aTh UH(OPMAIUIO U MEPENUCHIBATHCS.

OTO0 MOXKHO HaIJIAIHO YBUAETh Ha mpumepe muen. Ecnu B poe morubaer Martka, TO
MYesbl CIOCOOHBI M3 OJHOJHEBHON JIMYUHKH OOBIKHOBEHHOW MUENbl BBIKOPMUTH
MAaTKy, 110 CYTH, T€HETHYECKH U (PU3HOJOTHUYecKH UHoe cyulecTBo. M Bce Onaromaps
TOMY, YTO BMECTE C KOPMOM (MAaTOYHOE MOJIOYKO) OHM JAl0T €l (epMEeHT, HeKorja
CJIM3aHHBIN C HACTOSIIEH MaTKU U COXpaHEHHBIN B COOCTBEHHOM OpPTaHHU3ME.
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Mps1 npuBbikian K Mbiciid, yto JIHK B HameMm opraHu3me HEM3MEHHA, U CUUTAEM €€
BIIOJTHE CTAaOMJIBHOM CTPYKTYpoOil (ecmu TOJNBbKO HE BO3JICHCTBOBaTH Ha HeEe
HApKOTUKAMH, XUMHUYECKUMHU TpernapaTaMi WIH DJIEKTPOMATrHUTHBIM H3JIyYECHUEM).
Jleckath, «4TO TOJYYWIH IpPU POXKACHUH, C TEM M JKUBEM». OKCIEPUMEHT C
cajaMaHApON MOKa3bIBAET, YTO MOJOOHBIC MTPEACTABICHUS JAJIEKU OT UCTUHBI.

Opranu3m yenoBeka B cpeaHeM cocTaBisiioT or 50 go 100 TpHIUIMOHOB KIIETOK
(uenoBeka W MUKpoOOB). M B Kaxxqoll M3 HHUX HaxXoguTcs 23 mapbl XpOMOCOM,
conepxamux JIHK (kon xu3nm), He cuutas mutoxouapuanbubie JIHK. Hecnoxubiii
MOJICYET MOKA3bIBAET, UTO KOJUYECTBO OAMHAKOBBIX 3k3eMIuisipoB JIHK - ot 2300 no
4600 TpwuinoHOB. TONBKO MpEACTaBbTE, CKOJIBKO BPEMEHH IOHAJ00UIOCH OB,
YTOObl M3MEHUTh T€HETUYECKUM KOJ WMHIAWBHIA, €Clid Obl ISl 3TOTO HYXHO OBLIO
BHOCUTh M3MEHEHHUS B KAXKIYI0 XpOMOCOMYy. B neHCTBUTENBHOCTH J€10 OOCTOUT
COBEpILIEHHO HMHaue. braromaps TomorpaduyeckoMy MPUHIHUIY, KOTJA HU3MEHSETCS
onna JIHK, aT0 TyT ke cka3pIBaeTCsi Ha BCEM OpraHU3Me.

bonee toro, xaxmas monekyna JHK ynepxuaer mo 1000 ¢hoTOHOB, KaKIablii U3
KOTOpBIX TOXKe HeceT wuH(popmanmio. B mo6oe BbiOpaHHOEe Bpemsi, BHYTPHU
(GU3MYEeCKOTO Tea, M0 AHEPreTUYECKHM KaHajlaM Tejia CHYIOT B3aj U Brepen 920
KBaJIPWIbOHOB (POTOHOB. B MOMEHT mposiBieHUs JIOOBH WM CTpecca Mbl MOXKEM
MOCHUIATh BO "BHEIIHION CETh" AYII U3 MUJUIMOHOB WIH J1a)Ke€ MUJUTHAPIOB (POTOHOB
OJTHOBPEMEHHO, He MpoOMBas 3aMETHYIO Opellb B HamieM oOIeM 3amace. YHUIbsiM
bpon nmoxazan, 4To mMpoCTO B3rfsifa Ha KOTO-TO JOCTATOYHO, YTOOBI 3aMyCTUTh B MX
TeJaX PEeaklUHUI0 BOJHEHUS — JaXe Ha pacCTOSHUU, KOTJa MEXAy JBYyMs
WHIUBUlyyMaMu HET IPSIMOT0 KOHTAKTA.

“leru Unauro” — eme onuH 3¢pPpext nzmenenunii JHK

[laTbecsaT TMPOLIEHTOB ACTEH CTAHOBATCS MPOOJIEMHBIMH, KaK TOJIHKO OHHU HIYT B
IITKOJTy, TTIOCKOJIbKY CHCTEMa CMEIIUBAET BCEX BOEAUHO U TPeOyeT MPHUCIOCOOTICHUS.
OnHako WHAWBUAYAJIBHOCTH COBPEMEHHBIX JI€T€ TakK CWiIbHA, 4YTO OHH
OTKa3bIBAIOTCSA MPHUCIOCAONIMBATHCS U COMPOTHUBISIOTCS IYTEM IPOSBICHUEM
pasznuyHoro Buaa awteprun. Ceiiyac poxmaaeTcs Bce 00JbIe U OOJbIIE ICHOBUIAIITUX
nereil. Heuto B ATUX JETAX CTPEMUTCS K HOBOMY BHIY T'PYNIOBOTO (CETEBOIO)
CO3HaHUS, U 3TO OOJIbIIIE HE MOXKET MOIaBISATHCS.
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I'pynnoBoe co3HaHue CIOCOOHO YNIPABJIATH MOr010M

Kak mnpaBuimo, Ha marrepHbl NOTOAbl TPYAHO BIMATH CO3HAHUEM OJHOTO
uHauBUayymMa. OJIHAKO Ha HUX MOXHO BIIMSTH TPYNIOBBIM co3HaHueM. Jlis
a0OpUTeHHBIX IUJIEMEH B 3TOM HET HHUYEro yJauBHTeNlbHOro. Ha moromy cuiibHO
BIIMSIIOT PE30HAHCHBIEC YacTOThI 3eMiu (dactoThl Lllymana). OgHako 3TH ke 4aCcTOTHI
BbIpabaThiBatoTCI W HammMm Mo3rom! Korjma MHOTO Jrofielt CMHXPOHM3UPYIOT CBOE
MBIIUJICHUE, WIK KOT/Ia UHIMBUIYYMBI (HapuMep, AyXOBHbIE MacTepa) POKYyCUPYIOT
CBOM MBICJIM HAo1I001e J1a3epHOro JIy4ya, HE yAUBUTEIBHO, YTO OHU MOTYT BJIUSTH Ha
noroxy. CoBpemMeHHas LIMBUWIIM3ALIMS, PA3BUBAIONIasl TPYNIIOBOE CO3HAHUE, HE OylaeT
UCIIBITHIBaTh HU MPOOJIEM C OKpYKalolel cpeoil, Hu HexocTaTka sHepruu. Eciau bl
OHa MOIJIa TIOJIb30BaThCA MEHTAJbHBIM MOTYIIECTBOM KaK OOBbeAMHEHHAas
IMBUWINA3AIUS, E€CTECTBEHHBIM CJEACTBUEM ObLIO Obl TO, YTO OHAa MOrIJa Obl
KOHTPOJIUPOBATH YHEPTUHU TIJIAHETHI-POJIUHBI.

“DddexkT Maxapumn” — emie 0HA BaKHAS CBA3b

Korpa Oonbiioe koiaumdecTBo Jrojel oO0beauHsaeTcss ¢ 0ojiee BHICOKMM HaMEpEeHUEM
MEIUTHPOBATH HA MHP, UCUC3AFOT MOTEHITUAIBI HAPYIIICHUS.

Oror »ddexkr Ob Ha3zBaH “DddexTom Maxapumu”®, TO HMEHU CO3AaTeNsd
TpancueneHTanbHO MeauTauu, KOTOPBIM BBIABUHYJI 3Ty HACI0 U CMOT COOpaTh
JIOCTaTOYHOE KOJMYECTBO MEAUTUPYIOIIUX JIIOJIEH, YTOOBI aJJIeKBATHO €€ MPOBEPUTbD.
Korna nocrarouno Gosbllias rpymnmna Jiroe MeIuTUpoBaja B ONPEAeIEHHOM MECTe,
TaM 3aMETHO CHIJKaJlaCh BOWHCTBEHHAass AaKTHUBHOCTb, YMEHBIIAJIOCh YHUCIIO
MPECTYIUIEHUN U arpeccusl.

JHK — 3T0 opranm4eckuili CBepXIpPOBOJHHMK, PAdOTAIOIIUNA NMPH TeMIepartype
TeJia

JJHK — 510 opranuuyeckuii CBEpXIPOBOJHHUK, KOTOPBIM MOXKET padoTarth mpH
OOBIUHOM  Temmeparype  Tena, B  MPOTHUBOIOJIOXHOCTh  HCKYCCTBEHHBIM
CBEpPXMPOBOJHUKAM, KOTOpbIE Il CBOE€M pabOThl TpeOyroT KpallHe HHU3KUX
temriepatyp — -140-2000 C. Kpome Toro, Bce CBEpXIpOBOJHUKH CIIOCOOHBI XPAHUTh
CBET, TO €CTh XpaHWUTh MH(POpPMALMIO. DTO NajbHeliee 00bICHEHHE TOTrO, MOYEMY
JIHK MoskeT XxpaHuTh Takue 00bIine 00beMbl HHPOpMAITIH.
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UroOsl Oomblie y3HaTh OO0 OSTOM acCleKTe CBEPXIIPOBOJHUKOB, BBl MOXETE
uccienoBath (eHoMeH KoHaeHcaTa boze-OiHmTeiina. Kpatko: mpu cCBEpXHH3KHX
TeMIiepatrypax, (OTOHbI U aTOMbI, TaKHE KakK Tenui-4, “neperuieTarorcs’ — ACNATCS
KBaHTOBBIMHU COCTOSIHUSIMU APYT C IPYTOM.

“BakyyMHbIe J0OMeHbI” — YCTOMYHMBBIE IPOCTPAHCTBEHHO-BPEMEHHbIE TYHHE/IH

CymectByer enie OJUH (dheHoMeH, CBSI3aHHBIN c JAHK u
MPOCTPAHCTBEHHO-BPEMEHHBIMU  TyHHESIMH. OOBIYHO JTH CBEpPX MAaJCHBKHE
MPOCTPAHCTBEHHO-BPEMEHHBIC TYHHETN KpaifHe HEYCTOMYNBHI U CYIIECTBYIOT TOJIBKO
KPOIIICYHBIE JOJU CEKYH/IBI.

OnHako mNOpH OMNPENENICHHBIX YCJIOBUSAX MOIYT OpPraHU30BBIBATHCS yCTOMYHUBBIE
MPOCTPAHCTBEHHO-BPEMEHHbIE TYHHENHU, KOTOpbIE 3aTeM (OPMHUPYIOT OTIEIbHBIC
“BakyyMHble JOMEHBI”. B 3Tux o00pa3oBaHHsX, HampUMeEp, TpPaBUTALUS MOKET
peoOpa3oBbIBATHCS B JIEKTPUUECTBO. BakyymMHBIE JOMEHBI — 3TO CaMOCBETAIIHECS
apbl HOHU3UPOBAHHOTO ra3a, COJECPKALIME 3HAYUTEIbHBIE KOJIMYECTBA SHEPTUU.

B Poccun ectp Mmecra, rie Takue CaMOCBETSIIMECS IIApbl MOSBISAIOTCS JI0BOJBHO
yacTo. BcneacTtBue  3TOro,  pycCKME€ — y4Y€HbIE  Pa3BEPHYJIM  MACCHUBHBIE
HCCJIEA0BATENIbCKUE TPOTrPaMMBbl, PUBEAIINE K BBIILICONUCAHHBIM OTKPBITUSM.

BaKyyMHI)Ie JAOMEHDbI UCITYCKAIOT BOJIHBI HHU3KOH 4acTOThl, IIOX0KHE HA BOJIHBI
Mo3ra

bb10 0OHApy’XK€HO, YTO BaKyyMHBIE JOMEHBI HUCIyCKAalOT BOJHBI HU3KOM 4YacCTOTHI,
NMoJI0OHBIE TEM, KOTOphIE TaK)Ke MPOU3BOJIUT HAIl MO3T. M3-3a cXokecTu BOJH, OHU
CIOCOOHBI pearupoBaTh Ha Hamu Mbicid. OAHAKO B3BOJIHOBAaHHO BOeraTh B
BAKYYMHBIN TOMEH, HAXOJSAILIMUICSA HAa YPOBHE 3€MIIM, - HE Takas y»K XOpollas Uies,
MOCKOJIBKY 3TH IIAapbl CBETa MOTYT COJEpPXaTh OTPOMHBIE 3HEPrUH, CIOCOOHBIE
BBI3BIBATh MYTallMIO HAmMxX reHoB. Kpome Toro, 3¢¢ekThl aHTUTrpaBUTALUUA MOTYT
BBI3BAaTh HENPABUIBbHBIM TOK KPOBH U€pe3 CEPALE, IPUBOS K JIETAIBHOMY UCXOY.

®eHoMeH “mapoB” Ha ororpadusx: 0osblIee CBUIETEILCTBO CYyIIECTBOBAHUSA
“BaKyyMHBIX JIOMEHOB”

MHorue AyXOBHBIE YUMUTENs CO3AAIOT TAKUE BUAMMBIC IIAPbl WIM KOJOHHBI CBETA B
rJIyOOKOM MeIUTALIMK WIIK BO BpEMsI SHEPreTUUeCcKoil paboThl. OHU 3ayCKaloT
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MPUATHBIC OIIYIICHUA WU HC MPUYNHAOT HUKAKOTO BpC/a. O‘leBI/II[HO, 9TO 3aBUCUT OT
HCKOCTO BHYTPCHHETO MMOPAAKA, KAYC€CTBA WJIM IIPOUCXOKIACHUA BAKYYMHOI'O JOMCHA.

B nepuon ocyiecTBieHrs HEKOTOPBIX MPOEKTOB UCIIeNeHUs 3eMiid, Ha (poTorpadusix
MOSIBIISIIOTCS. TOUHO TaKHe e CBETOBbIE 3 (PEeKThl. DT PeHOMEHBI CBSA3aHbI C CHIIAMU
rpaBUTAllUU-aHTUTpaBUTAllMu. OHU MOSBIAIOTCA Kak Oosiee ycTOWYUBBIE (DOPMBI
MPOCTPAHCTBEHHO-BPEMEHHBIX TYHHENEH W JIEeMOHCTPUPYIOT CBEpXOOIIEHUE C
SHEPTUsIMH, HAXOMSIIMMKCS BHE HaIllEr0 BpEMEHU M mpocTpaHcTBa. [lpemsimymive
MOKOJICHUS], OLIyIllas TaKoe CBEpXOOIEHHWE WM BUAS BAaKyyMHBIE JOMEHBI, ObUIH
yOEXJIeHbl, YTO MEepeJ HUMHU NOSIBWICS aHreia. Mbl HHUKOTJa HE MOXEM OBITh
YBEpEHBI, K Kakoi (hopMe CO3HAHUS UMEEM JIOCTYI, UCIIONIb3Yys CBEpXOOIIeHne. XOoTs
y HalluxX NpPeIKOB HE ObLIO HAY4YHOrO J0KAa3aTelbCTBA PEAbHOIO CYIIECTBOBAHMUS
TUX CBETOBbIX (OpPM CO3HAHUA, JNOAU, oOnanarommue TakuMm ombiToM, HE Bce
CTpajanu rajumonuHanusaMu. [IpocTo MBI clienanu emie OJWH THUTAaHTCKUW Iar K
MTOHUMAHUIO CBOEH PEATBHOCTHU

“KBanToBoe BbIYHCJIE€HHE” — MOAHBIE CJI0BEYKH

Moxer mu monekyna JIHK neficTBUTEenTbHO OBITH HEKMM BHJIOM ‘“‘KOMITBIOTEPHOTO
yuna”? SAsnsercsa mu [JHK cBepxnpoaBuHyTOM TEXHOIOTHEN, KOTOPYIO OECKOHEYHBIM
CBEpXpa3zyM ITOMECTHII IPSIMO MEPE HAllUM HOcOM? bblia JIn OHa ¢ HaMH BCE BpeMs
¥ TOJBKO XJajla Hamed pacmu@poBKH I CO3AaHUS HEBOOOPA3MMO YYJIECHBIX
HOBBIX TEXHOJIOTHI1?

[Tocroiite... JJHK cnumkom mana, yToObl OBITH KOMIBIOTEPHBIM 4YUIOM. “ba3oBbie
napbel’” MoJiekyibl JIHK “noctpoensr” u3 oraenbHbIx aToMOB! KOMITBIOTEpHBIE YHIIBL,
KOHEYHO, KpOLIEYHbIE, C MWUJIMOHAMHM TPAH3UCTOPOB, PAa3MEIICHHBIX Ha OJHOU
KPEMHHUEBOUW IUIaCTUHKE, HO HMHAWBUIYaJbHBIE ATOMbl HAMHOIO-HAMHOI'O-HAMHOTO
MEHBIIIE.

Ecin “/IHK-koMnbroTep” yke CylecrByer, TOrAa HaM CJeAyeT ero
BOCCTAHOBHTB!

Bce nmo0sT texunueckre HoBUHKH. Ecnu Ob1 Monekyna JIHK dbynkimonupoana, kak
CBEpPXMNPOABUHYTHIM KOMIBIOTEPHBIM 4uWI, TOrga B CBOed paboTe oOHa Obl
MOJIb30BaJIaCh MPOCTHIMU MOBCEHEBHBIMU IPUHIIUIIAMU (PU3UKHU. B 3TOM He ObL10 ObI
HAYEro 3arajiouyHoro wium HeBo3MmoxkHoro. JIHK Obuta Obl mpocTo MasieHbKOU
MAaITMHKOM, 0OKHAAIONIeH aHanu3a 1 noHuManus. Ecii 01 5To OBLIIO Tak, TOTAa HAM
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CJIeI0BaJIO ObI OTKPBITH MPUHIIUIIBI ATOTO “KOMITBIOTEPA” M CO3/1aTh €r0 OT 0OPAaTHOTO
TakK ke, KaK MbI CO3/1aéM BCSKHUE ycTpoiicTBa U Bemmulibl! CaMble nepBble yCTPOUCTBA,
OYEBHJIHO, OBLITM OBl HAMHOT'O-HAaMHOTO Tipoiie, yeM mosiekyna JJHK, u ucnonszoBanu
OBl TOJIBKO caMble 0a30BbIE aCMeKTHI “TexHosorun’. Tem He MeHee, OHU OBl paboTanu
HA TEX K€ CaMbIX MMPUHIIHUIIAX.

Kak 061 MBI 3TO 1eaau?

Monekyna JIHK cocTouT U3 eIMHUYHBIX aTOMOB, OPraHU30BAHHBIX B BUJE JBOMHOMN
crupany. Toraa 3jeMeHTapHbIM “0Ka3aTeIbCTBOM KOHIIENMIMKA X HaIled KaKyIleucs
paguKaIbHON Haer ObUIO OBl TO, YTO Y4YE€HBIE CO3Aad Obl KOMIBIOTEPHYIO IEMb U3
CAMHUYHBIX aTOMOB! A Temeph MOAyMaiiTe, Kak Obl €€ Ha3BaTh, YTOOBI MPUBIICYD
BHUMaHKe. Kak Hacuer “kBaHTOBOro KomneroTepa”? @anractuka? dakr!

KBanTOBBIl KOMIILIOTEP!

Bor peanbnas ¢ororpadus (caenaHHas ¢ MOMOIIBIO CKAHUPYIOIIETO 3JIEKTPOHHOTO
MUKpPOCKOIIa) pabOTaloIIer0o KBAHTOBOIO KOMIIBIOTEpPA, CO3JAHHOTO U3 JIBYX HaHO
pazmepa “myxuil” aTOMOB, KOTOPbI€ OHM Ha3bIBAIOT ‘“‘KbioOuTamu’’. OH ObLI CO3/1aH B
anpesie 2004 rona.




_35-

Het! 910 He myTKa. ITO peajibHbIil akT.

KpemHueBbie KOMIBIOTEPHBIE YUIBI OY€Hb MaJICHbKHE, HO BCE K€ Jake OJIM3KO He
TaK MaJibl, KaKk “KbIOOMTHI” pazMepoM ¢ aTtoM. lIpencTtaBbTe KOMIBIOTEP, KOTOPHIA B
MUJUTHApT pa3  ObicTpee, dYeMm JI000M  COBpEeMEHHBIN  KommbioTep. Bce
3alIUTHO-NIAPOJBHBIE CHCTEMBI, KOTOpbIE Yy HACc €cTh ceddac, aOCONIOTHO Obl
ycTapenu: “OTH KOMIBIOTEPHI CAECIAIOT CTAPOMOJHBIMUA KPEMHHUEBBIE YMIIBI, Kak
KOI'J1a-TO TPAaH3UCTOp CHAeNlal ycTapeBlled BakyyMHyIo TpyOky”. HammonanbHbie
OTJEJIBI 0€30IMacHOCTH OBLIM OBl OYeHBL 03a004eHBI. EcTecTBEHHO, MM OBl XOTEJIOCh
JIepKaTh 3TU CBEICHUS KaK MOXKHO Jlajbllle OT CPEACTB MacCOBOM mHpopManuu. ITo
3HAUUT, YTO BBl Obl HUYETO HE YCIBIMIATM 00 3TOM, JaXKe €Clu Mporpecc Oynaer
MPOUCXOJUTh CKaYKaMU U MPBDKKaMHU. XM..., @ Beb 3TO YK€ MPOUCXOAUT! DTO He
¢danTacTuka. 10 “KBaHTOBOE BbhIuMcieHHe! Takue KOMIBIOTEPHI OyAyT HE TOJBKO
pa6otats B 1.000.000.000 6pIcTpee, 4eM COBpEMEHHBIE KOMITBIOTEPHI, OCHOBAHHBIE Ha
KPEMHHH, TEOPETUYECKH OHU MOTYT palboTaTh 0e3 moTpediieHus 3Hepruu. OHU
BBITECHAT KPEMHHUEBBIM UHUI, KaK TPAH3UCTOP BBITECHWI BaKyyMHYI0 TpYyOKYy.
[ToaToMy mNpPOM3BOAUTENN KPEMHHUEBBIX UYWUIIOB M KOMIIBIOTEPOB, AMEpPHUKaHCKOE
NPaBUTENLCTBO U SIMOHMS BBIAETSIOT OrPOMHBIE CpEACTBA HA MCCIEIOBAaHUSA B
00J1aCTH KBAaHTOBBIX KOMITBIOTEPOB.

KBaHTOBbIE  KOMIIBIOTEPHl  PEBEPCUBHBI,  CJIEIOBATEIbHO, TEOPETUYECKH HE
noTpeOsitoT sHepruu. KBaHTOBass peBEpCUBHOCTh O3HAYAET, YTO TU KOMIIBIOTEPHI
paboTaloT OECKOHEUYHO MajibiMH (0OpaTHUMBIMU) IIaramMH, MOAOOHO TOMY, Kak
MOJICKYJIBI ~ TyXOB pachubUIsitorcss W3 (¢iakoHa. KBaHTOBbIE KOMIBIOTEPHBIC
MPOTpaMMBbI HE ‘“‘3aIlyCKaroTcs”’, a “pa3BHBAIOTCS’, TIOCKOJBbKY 00pa0daThIBAIOT BXOJbI
Y BBIXO/IbI IPOTPAMMBI.

CKOpOCTh KBAaHTOBBIX KOMIIBIOTEPOB IMOJBEPraeT OMACHOCTH CXEMbI IH(pOBaHUS
(KOMIIBIOTEPHBIE MAPOJIM), KOTOPbIE HAJACIOTCS Ha HENPAKTHUYHO JOJrO€ BpeMs s
pacmiupoBku rpyObIMH CHIOBBIMH MeTofaMu. Cxembl mudpoBanus (maposu), s
yTaJIbIBaHUs U MPOBEPKHU KOTOPBIX TPEOYIOTCS MUJUIMOHBI JIET, c€HYac ysI3BUMBI IS
KBaHTOBBIX KOMIIBIOTEPOB, KOTOPHIE MOTYT HAlTH peLlIEHUE B T€UEHHUE TO/1a.
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A celyac Uil IpbIX NOKJIOHHUKOB KBAHTOBOW (PM3HUKM...

Ecmm Bbl Buumenu kuHOQMIBM “UTO MBI BOOOIIE 3HaeM?!” WM WHTEpECYeTeCh
o0nacTsMHU, TJe HayKa CTHIKyeTca ¢ MeTadu3UKOM, TOTJa Bbl, BO3MOKHO, CIBIIIAIH,
HAaCKOJIbKO CTPAaHHOM Ha caMoOM Jieie siBisieTca KBaHTOBas ¢usuka. CyOaToMHBbIE
DHEPreTUYECKUE MaKEeThl MOTYT JEHMCTBOBaTh Kak dYacTUUbl M Kak BOJHBI...
onHoBpemeHHo! Ecnu Bbl mokomnaetech B kHUre /[pBupa Ywikoka “boxecTBeHHBIN
Kocmoc”, To HauHEeTE HaXOAUTh OTBETHI HA ATO KAXKYILEECS TPOTHBOPEUHE.

I'mnepnpocTpaHcTBeHHAs JHEPrUs

Jleno B TOM, 4TO MBI )KMBEM B JIBYX MapajieNbHbIX peadbHOCTAX. OAHY U3 HUX MBI
Obl Ha3BaIM “‘TPEXMEPHOW”, a JPYyryro — “TUNEPHPOCTPAHCTBEHHOW . DTHU JBE
peabHOCTH HENPEpPhIBHO OOMEHUBAIOTCA dHEprueit apyr ¢ apyrom. Ha camom nerne,
0e3 camoii 3Hepruu (KOTOPYIO IpeBHUE HA3bIBAIHU “3(hUpoM’™) MPOCTPAHCTBO U BpeMs
HE CYIIECTBOBAJIM Obl. DTa dHEPrus ONpEAeNsieT U IPOCTPAHCTBO, U BpeMsd. be3 Hee
Hevero Obu10 Obl M3MepATh. Hu nmpocTpancTBa, HU BpeMEHHU.

A ceifuac, eciii 3TO ellle He CBeJI0 Bac ¢ yMa, Mbl OyZieM UMETh JeN0 ¢ TeM (pakTom,
YTO U MPOCTPAHCTBO, U BpeMsl — TpexMepHbl. ITo “CBaAToil ['paans” Gu3uku e1MHOTO
nosis. [lepBeiMu B Hee 3arsnynu Pymoned [rtaiinep m Yonrep Paccen. A pion
JlapcoH nepBbIM BBIIBUHYJI HCUEPIBIBAIOIIYIO PA00UYI0 TEOPHUIO, pa3pellatolnlyo Bce
po0OJIeMbI ¥ IPOTUBOPEUNS KBAHTOBON (DU3UKH.

Jlapcon na3Ban ee Teopueir O6parnoii Cuctemsl (Reciprocal System Theory). Ota

Teopus ObUIa TOJAJEpkKaHa Kak 0co00 TouyHas cepuei kHUT “3axkoH OpHoro”. (
EJMHOI'O )

Kaxnpiii pa3, korga Bbl BUAUTE COH, Bbl IIyTEIIECTBYETE B MAapPaUICIbHYIO
peanbHOCTh. M Tynma ke Bbl yXoauTe mociae cMepTH. JIoau, KOTOpble BUAST
NPUBUJEHUSA, BUJIAT MPOCTYIAHUE 3TOM MapajiienbHO peanbHocTH. Hayka He xouer
NPUHUMATBCS 32 ATH KOHIIENIMHU, MOCKOJIbKY Yy HEe HeT Mg HuX Mojenu. Mbl
CUMTaeM, YTO Takash MOJETb CTaHEeT “OOIIEM3BECTHON, KaK TOJBKO JIOAM HAYHYT
YCUJIEHHO U3y4YaThb CKOPOCTb.

B xnure “Hayka unorutanetsn” DOpuk Jxynuen (Eric Julien) He3aBucuMO packpbut
OpUHIUIB cucTeMbl (pu3uku Jlpton JlapcoHa M mpuBEN HECKOJIBKO HOBBIX TOYEK
3peHus, Kak oHa cBa3ana ¢ HJIO.
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K coxaneHuto, OHa CIMIIKOM TEXHMYECKas M TpydHas Uil TIOHHUMAaHHUSL.
Nudopmarnus, KOTOpYI0 Mbl IPUBOJUM HUXKE, - KPATKOE U3II0KEHHUE, KOTOPOE JIerye
HOHSTH.

JyaJIbHOCTH BOJIHA-4ACTHIA

YacTuua B HalIeH peaabHOCTH BBIMJISANUT KakK “BOJIHA™ B MAPAJUIEIBHON PEATBHOCTH.
BosiHa B Hamel peaabHOCTH BBITJISIUT KaK “‘dacTUla’ B MapaJyIeIbHON PEaTbHOCTH.
O06a yTBep KIeHUs TOUHBI.

YToObl nepeiTy B mapajijiesIbHyI0 PealbHOCTh, YACTHIIE IPUXOAUTCS BHIBOPAUNBATHCSA
HaW3HAHKY.

Korga yactuia BEIBOpauyMBAETCS, OHA PA3BEPTHIBACTCS BO “BPEMEHMU, KAKUM MBI €TI0
3HaeM.

Kakas-1o 4acTb 4yacCTHIIbI CYIIECTBYET B MPOIILJIOM, KaKasi-TO B HACTOSIIIEM U KaKasi-TO
B OyyIiem.

Omna 6obiie He 00nagaeT GUKCUPOBAHHBIM MOJIOKEHUEM.
Ona cTaHOBHUTCH “‘HEJIOKAIBLHOM .

Bb1 MokeTe M3MEpATh YaCTHITY €€ SHEPTreTUUECKOM TOAMHUCHIO.
Omna crana BOJHO.

A Ha “apyroii CTopoHe” OHa cTajia YaCTUIEH.

Korga wam ManeHbKHI SHEPreTUYeCKHil MakeT BBIBOPAUMBACTCS Ha3aJ Ha Halry
CTOPOHY, OH CHOBA YIUIOTHSIETCA B “IIPOCTPAHCTBO’, KAKUM MbI €ro 3HaeM. Celyac oH
BHOBb CTAHOBUTCS YaCTHIICH.

Tor QaxT, 4TO Takue BHIBOpAYMBAHUS MOTYT MPOUCXOAMTH, MPOUCXOASIT U MOTYT
COBEpIATHCS OYEHb JIETKO, - OJHO W3 COKPOBHIIN, CKpPBITHIX 3a CeKpeTHbhIM
3aHaBecOM, BO3JBUTHYTHIM JJIA 3aIIUTHl ‘‘HAIIMOHAIbHOW Oe3omacHocTH . [laHHBIC
UMEIOTCS, HO UM HHUKOI/Ia HE JaeTcsl HaJJjlekaliee oObscHeHHe. Mbl He 3HaeM U O
TOM, YTO Takas TEXHOJIOTHS YXE CYUIECTBYeT B MHUpPE TaWHOTO MPaBUTENbCTBA U
IPUMEHSETCSA B BUJE TEIENOPTALMU MU IyTEHIECTBUAX CO CKOPOCTHIO BBILIE, YEM
CKOPOCTh CBETa.
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BriBopauuBanus ¢y/iepuna

bakmuncrep ®@ymep pazpaboTan TEOPETUYECKYIO OCHOBY, MPOJIOKUBIIYIO YUCHBIM
nyTh K coelnHeHuI0 60 pa3HBIX aTOMOB YIJIepoja, MpU 3TOM (QOPMUPYETCS HEUTO,
BBITIIA/IAIIEE, KaK MA4Y JJIs aMepukaHckoro Qgyrtoona. Takoe coenuHeHue Ha3BalId
VYrnepoa-60 wiu ymiepus.

['pynma ydeHbIX IJIaHUPYET SKCIEPUMEHT, B KOTOPOM OHHU CTPENSIOT (YIIIEPUHOM
KaK MyJiel B KPOILIEYHYIO CTEHKY. 3aT€M OHM MPOPE3aI0T KPOIIEUHbIE BEPTUKAIbHBIE
HIeNTM Ha Ka)XXIO0W CTOPOHE CTEeHKH, KyJa ynapuia Obl “myins’. Kak Bel qymaere, 4To
MIPOU30IILIO, KOTJa OHU BRICTPENIUIN (YIIIEPUHOM B 3TO MECTO Ha CTEHKE?
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OyiepuH  ynmapsieTcsi O CTEHKy, a 3aTeM H3MepsieTcsl TakK, Kak OyITo um
2

BBICTPEIMBAIOT Yepe3 00e ILIeNH OJHOBPEMEHHO,... kak BOJIHA! N naxe Oonbiie.

Kak Tonmpko BoiHa mpoxoauT yepe3 obe Iiend, (yJIepruH BOCCTAHABIUBAET CBOIO

opuruHajgpHyto ¢opmy! DTO yxke mpojensiBaniock ¢ yriaepoaom-60 (cm. dorto) U

dbymnepunamu yriepoa-70 wim “6ak-6oymamu”. Uem OGoibiiie BbI T00aBIIseTe aTOMOB

yraepoja, TeM O0JbIle CTAaHOBUTCS “00JLT” .

Oo0bsicHeHHEe

Korna ¢ynnepun ynapser B “CTEHKY”, OH BBIBOPAUMBAETCA M IEPECKAKUBAET B
napajyieJbHyI0 PEalbHOCTh, CTAHOBSCH ‘‘BOJHOM’ JIOCTATOYHOM JJIMHBI, YTOOBI
IIPOXOAUTH Yepe3 JBe Mmenu. Kak TONbKO OH BOCCTAHABIMBAETCS OT IIOKA B
pe3yibTaTe yaapa O CTEHKY, OH BRIBOPAYMBAETCSI OOPAaTHO U CTAHOBUTCS ‘‘4acTHIICH .
Celiuac MBI MOXXEM IIOKa3aThb KAPTUHKY, KOTOPYIO BCErJa XOTEIU BaM MPEICTABHUTD.
Bor wuzo6paxenue PEAJIBHOI'O wukpokiacTepa 30J0Ta, MPOXOIALIEr0 4epes
pa3Hble reomeTpuyeckue (OpMbl, CHETAHHOE C€ MOMOLIBIO  3JIEKTPOHHOIO
MUKPOCKOIIA:
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YHUKaNbHbIE KBAHTOBO-MEXAaHUYECKHUE CBOMCTBA MUKPOKIJIACTEPOB BPSJL JIU MOHSTHI.
[IpencraBnsercs, yto B Mukpokiacrepe BCE “amekTpoHBI” OTPBIBAIOTCS OT CBOUX
WHAMBUAYaJIbHBIX ATOMOB M BPAILlAIOTCA BOKPYT IIEHTPa BCETO KJlacTepa, a He BOKPYT
AIep CBOUX WHIMBUIAyallbHbIX aToMmoB! Tpamunuonnas Hayka cmyiueHa? Jla.
Hctuna? Jla.

MOXXHO ¥ caMHM TIONBITaThCS TOCTPOUTH HEKOE TOJ00MEe MHKPOKIACTEPOB,
UCTOJb3ys MarHUTHbIE HEOoAMMOBBbIe cdeprl (HeokyO). bonee Toro, BeI cMmoxkere
yOeIUThCs, UTO CTPOUTHCS MOTYT TOJIBKO OIPENEIeHHBIE TeoMeTpruieckue (HOpMbl U
U3 YETKO OIpPEJEeIEHHOT0 KoiudecTBa aroMoB (cdep). Vmeer 3HaueHue u
nocie0BaTeabHOCTh  (yciaoBusl) cOOpku. B mpoTuBHOM ciiyyae OHU OyAyT
HEYCTOWYHMBBI WIIM BOOOIIE HE OYIyT COOMpATHCS B TAKYIO CTPYKTYPY.
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TeTpa’rap ukoca’ap gpymiepunr-60

Kak Mbl yXe mucanu, MUKpPOKJIACTEPbl OMPOBEPralOT TEOPUU KBAHTOBOM (DHU3UKU
TPAAUIIMOHHOW HAyKH. ATOMBI HE MOTYT COCTOSTH M3 3JEKTPOHOB, BPAIIAOUIUXCS
BOKpYTr sapa. To, 4To celyac Mbl Ha3blBa€M ‘‘AJIEKTPOHAMH , HAa CAMOM JIeJie
MpEACTABISIET COOOW TMOTOK THMIEPIPOCTPAHCTBEHHON SHEPIrUM, MOCTYIMAIOMIeH W3
“napayyieIbHON peanbHOCTH, 0 KOTOpoil Mbl roBopmin, yToObl COTBOPSATD aTom —
MOMEHT 32 MOMEHTOM. J[JI HaC AJEKTPOHBI BBITJISANAT, KaK YaCTUIIbI, IOTOMY, YTO Ha
TUIIEPIIPOCTPAHCTBEHHOM CTOPOHE OHU TEKYT, Kak BoiHa. CMoTpu crartbio Jl. Jlapcon
"Jlemo mpoTHB si1pa aroma”

BoJible 0 CTpAaHHOCTH MUKPOKJIACTEpPa

Ve numeerca cBUAETENbCTBO [[pBHma XajacoHa O TOM, YTO MPOCTBIM HAarpe€BaHUEM
Mukpoknactepa wupuausa g0 8000C MOXKHO NPOU3BOAUTH MOAOOHBIN dPdekT
“repeckakuBaHus’, KOrJa KiacTepsl “‘BbIBOpaumBaroTcs’ . Korga Takoe mpOHMCXOINT.
MHKPOKJIACTEp HUPHUIWA CTAaHOBUTCS HEBHAMMBIM U TEPSET BECh CBOMl BEC HAa Becax
Xancona! Oxiagure TOPOCTPAHCTBO, Tja€ OBUI  MHUKPOKJIAcTep, MW Macca
BO3BPAIIAETCS! Temneparypa — 3T0o BuOpanus. MukpokiacTepbl HACTOJBKO
rapMOHUYHBI, YTO MPOCTOE HArpPEBaHHE IO OMPEACICHHON TeMmepaTypbl CO3HAeT
JIOCTAaTOYHOE JIaBJICHHE, YTOObI OHU BBIBEPHYJUCh U TEPEUUIM B MapalIeNIbHYIO
pPEanbHOCTD.

®ysnepun u IHK: ogHoro moJsst Aroast
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@ymnepun cocrout u3 60 reomerpuyuecKku opraHmzoBaHHBIX atomoB. JIHK Toxe
COCTOMT U3 €IMHUYHBIX T€OMETPUYECKU OPraHU30BAaHHBIX AaTOMOB.

Crnocobna mu JIHK oOmeHuBaThbcsl 3Hepruei ¢ mapajulelbHOM peanbHOCThIO, Kak
¢ymnepun? CpaBuute pasmep dymiepuna u monekyisl JIHK u y6eaurecs camu:

JAHK u ®yiepun
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O#, u, npasaa! Ecnu mbel Mmoxkem “BhiBopaumBath” (ymiepun, [IHK pactanyra ne
HaMHOro Oosblie!

"..Jlaxxe eciu ONYCTUThb, YTO B MEXKKJIETOYHOM MepeAadye y4yacTBYIOT 3HAKOBbBIC
ANIEKTPOMArHUTHBIE TIOJI CO CBETOBBIMU CKOPOCTSIMH, YTO JIOCTATOYHO BEPOSITHO, TO
U 3TOro HejoctaroyHo. HeoOXoaum MexaHu3M HMMEHHO KBAaHTOBO-PAaJIMOBOJIHOBOM
HEJIOKAJIbHOCTH, U OH MPUMEHUM K TE€HETHYECKOMY alIapary, KOTOPbIA MOKET
BBICTYNaTh KaK MTHOBEHHO pacHpe/eNICHHbIN pa3BEepHYThIM KBAHTOBBII (BOJHOBOM)
O0BEKT, U30MOP(MHBIN CBEpPHYTOM BEIIECTBEHHON WHGOPMAIUU XPOMOCOMHOTO
KOHTHHYyMa. Mcrnonb3ys Takylo HEJIOKaJIbHOCTb, T€HETMUECKUU ammapar BbICHIUX
OMOCUCTEM CO3[aeT YIUBUTEIBHOE SIBIIEHUE, KOTJa B OIpPEAENICHHBIX 3HAKOBBIX
CUTYyallUsIX B «CXJIOMHYTOM» MPOCTPAHCTBE-BPEMEHU OHOCHUCTEMBI «BAECh U Tam»,
«CHayayia M MoToM» paboTaloT KaK HEepa3pbhIBHOCTH, OOECIEUMBaIOIas OpraHu3Mam
CyNEepKOTrepeHTHOCTh, HHPOPMAIIMOHHYIO CBEPXH30BITOYHOCTH, CBEPXUH(DOPMUPO-
BAaHHOCTb, CBSI3HOCTb W, KaK HUTOT, ILIEJIOCTHOCTH (BBIKMBAaeMOCTb). lIposiBieHuem
ATOr0, HAIIPUMEP, CIYKUT CIIOCOOHOCTh K pereHepalyd OpraHoB U TKaHEH y HU3IINX
OpraHu3MoB (THUApPHI, YepBU, aMPuOUU, SMIEPHUILI, paKoOOpasHbIE), CIOCOOHOCTb,
KOTOpass B 3HAUUTEIbHOW CTEIEHW YyTpadyeHa uyenoBekoM. Ho ee MoxkHO
aKTUBUPOBATh,  YYMUTHIBAsl  pa3BUBaeMble  HAaMU  MPUHLMIBI  BOJHOBOU
camoopranuzaiuu OuocucteM. HMimocTpanueid 3TOro CHy>KUT TEPBOE B MHPE
YCHEUIHOE MPWXKUBJICHUE UMIUIAHTUPOBAHHBIX CIEMIOMY YEJIOBEKY JOHOPCKUX
AJUIOIJIAHTOB C YaCTUYHBIM BOCCTAHOBJIIEHHUEM 3pEHHMs, OcCyllecTBiIeHHoe O.P.
MynnameBbiM [Mynpames, 2000]. B ocHOBY wuaeconoruu Takod XUPYpPruyecKou
OTepallii U PEreHEPATUBHBIX MPOILIECCOB OBUIM IMOJOXKEHBI HAIllM HMCCIETOBAHUA, B
ToM uucie coBMmecTHble ¢ O.P. MymnnamessiM." / ILII. TapsieB , JIunrsuctuko-
BOJIHOBOM reHoM, 2009 /.

KBaHTOBbI€ KOMIIBIOTEPHLI HCHTOJbB3YIOT TOT 7K€ IMPUHITATT

A ceituac naBaiiTe BEpHEMCS K HAIllUM KBAaHTOBBIM KomIbioTepaM. OHM UCTOJIBb3YIOT
TOT JK€ CaMblii TPUHUMI — JyaJbHOCTh BOJHa-yactuia. [IpepkKKamMu Mexay
“gacTune” U “BOJHON” MOXHO MAaHUITYJIMPOBATh JJIS CO3/IaHUSl CUTHAJIOB “BKJI U
“BBIKJII’, KOTOPBIMH MBI TOJIB30BAUCh Obl B IU(PPOBBIX KoMmmbioTepax. Ha camom
Jienie, OAWH W3 TMPOEKTOB KBAHTOBOTO KOMIIbIOTEpA HCHOJIB3YET ‘‘TIpUcajoyHbIe”
GyIuIepuHbI Ha BEPXyY MaTpHIlbl aToMOB! KBaHTOBO-TOUEUHBIE TIEPEKITIOUATENH,
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COCTOSIIIME W3 Map KpomeyHbXx JyXul oT 40 no 60 cnapeHHBIX 3JIEKTPOHOB,
o0emniaroT ObITh CTPOUTETBHBIMHU OJIOKAMHM KBAaHTOBBIX KOMIbIOTEpOB. Kaxxaas Touka
uMmeeTr mupuHy Bcero 200 HaHOMETpoB. /[IBe IJIyXKHIBI TMOMEMIAIOTCS BHYTPHU
NOJyIPOBOIHUKA; K KaXKJIOM JTy’KULle MPUOaBIIsAeTCs MOCIETHUN HEMapHbIi 3JIEKTPOH,
NPpUAAOIINN  KBAaHTOBOM TOYKE BpallleHWE BBEpX wid BHU3. I, HakoHen,
JIByXTOUEYHAs CHCTEMa HACTPauMBaeTCs TaK, 4YTOObI JIBa HEMAapHBIX 3JEKTPOHA
“mepervieTaiuch ’, TO €CTh HAYMHAINA B3aUMOICMCTBOBATh APYT C APYTOM.

“IleperuieTeHrie — 3TO KIIOYEBOE CBOWCTBO, KOTOpPOE IMOMOTalio Obl MpUAaBaTh
SHEPTrUI0 KBAHTOBOMY KOMIIBIOTEPY™, - TOBOPUT BEAYIIUH HCCienoBarelb AIb0epT
M. Yanr, aaptoukT-ipopeccop ¢pusnku xonsr Hayku [lepasto. “Ilockonbky kaxnast
CUCTEMa CYIIECTBYeT B CMENIAaHHOW HH3-BEpX KOH(PUTypaluu, 35TO TO3BOJIIET
CO3/1aBaTh NEPEKIIOYATENN, KOTOPHIE BKIIOYEHBI M BBIKIIOYEHBI OJHOBPEMEHHO.
NMeHHO 3TOr0 HE MOTYT JIeJIaTh IEPEKIIF0YATENN HBIHEIHEr0 KoMnbroTepa. Hanexna
Ha CO3/IaHH€ KBAHTOBOW BBIYMCIUTEIBHOM TEXHUKM Oa3vpyeTcs Ha TOM, 4YTO,
MOCKOJIbKY OMTBHI KBAaHTOBOTO KOMIIbIOTEpAa MOTYT MpPeObIBaTh B JABYX KBAaHTOBBIX
COCTOSIHUAX OJHOBPEMEHHO — BKJIIOYEHO M BBIKIIFOYEHO, — MOYKHO HCCIIEIOBATh
MHOECTBO Pa3HBIX PEIICHUM OJHOBPEMEHHO. “OTH KOMIBIOTEPHl OOJafaiu Obl
BCTPOCHHBIM MapaJuIeIn3MOM, MO3BOJISIIOIINM HAaXOIUTh PEIICHUE MHOTHX CIOKHBIX
npoOiem”, - ckazan Yasr.

“Ho ana Hac, (pU3MKOB, BO3MOXXHOCTH KBAHTOBBIX KOMIIBIOTEPOB MMPOCTUPAIOTCS
Janpliie  J00ro eIWHUYHOrO TMpUMEHEHHus. TakKe BO3HHUKAEeT MOTEHIHAI
UCCJIEJ0OBAaHUS TOTO, IMOYEMY BO BCEJIEHHOW, Ka)XeTcs, CYIIECTBYIOT JBa BHIa
peanbHOCTH. ['0BOPSI MOBCETHEBHBIM SI3bIKOM, OJIHA PEAJIbHOCTh MPEKpAIIAeTCs, KOraa
BbI IIEPECEKAETE IPAHUILY “BHYTpPHU aToMa’ .

Hanmeemcsi, uTto 3TOT cmoco0 TpOM3BOACTBA KbIOOMTOB — KBAaHTOBBIX OWTOB —
BBIPACTET B OOJIBIIIME CHCTEMBI, UTO SIBISICTCS KITFOYEBBIM IMPEUMYIIIECTBOM HaJl OoJiee
panauMu crnocobamu. CKOpocTh, C KOTOpOW paboTaeT KbpioOMT YaHTra, CIMIIKOM
MEIJIeHHAs s PBIHOYHOTO TMpou3BojacTBa. Credyromas 3amada — YBEITUYCHUS
CKOpOCTH .

[IoMHMUTE,... 3TA TEXHOJOTHS YK€ CYIIECTBYET. XOTS HEKOTOPBIE YUEHBIE CUHUTAIOT,
YTO 3TO “HEBO3MOXKHO, YK€ CO3/aH KOMIbIOTEep, padorarmommii Ha 16 pa3HbIX
“kproOuTax” — 16 pa3HBIX aToMax, BBIBOPAUMBAIOIIMXCSA HAa3aJl M BIEpel Kak B
KBaHTOBOM KOMIIBIOTEPE.
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AMHUHOKHCJIOTHI

Harmie Temo cocToWT M3 MUJUIMOHOB Pa3HBIX OENKOB — JUIsl KJIETOK MO3ra, MEYCHH,
cepala, KOCTeH, MyCKyJOB W Tak pgainee. Bce Oenmkum cTposrcs u3 20 OCHOBHBIX
aMUHOKHCIIOT, KOTOpbhIE OJWHAKOBBI y BCeX TBOpeHHH Ha 3emuie. Bce oHm Obutm
oOHapy>KeHBI U B MPOCTPAHCTRE.

“I'eHeTMYECKMIA KOJ~ — OTO YCTAHOBIICHHBIM TMEPEYECHb TMpPaBUI, KakK JTH
aAMHHOKHUCIIOTBI MOTYT KOMOMHUPOBAThCS JJIsl IOCTPOEHUs OesKoB B BamieM Ttene. 1
BCE )K€, HU OAMH W3 JIETHOHOB y4eHbIX He NOoH:I, IIOYEMY cymecTByroT Takue
OTHOLLIEHMSI UM KaK OHU (POPMHUPOBAIIUCH.

Mapk VYalT okazajics TEepBbIM, T€HHAIBHO HM300pa3UBIIMM OSTH OTHOIICHUS Ha
TPEXMEPHOW TIOBEPXHOCTH, a TO, YTO OH OOHApYX W, OKa3aJloCh IOUCTHHE
peBOMOIIMOHHBIM. JI-p YailT 00Hapy>KUJI, 4TO BBl MOKETE PEIIUTh TEHETUIECKUI
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KOJI... C TOMOIIbIO N300pakenust 20 aMUHOKUCIIOT Ha MTOBEPXHOCTH J0JeKadIpa!

Bosee Toro, croga BOBJIEUEHA U T€OMETPHUS TETPA’APA, CKOIB3SAMIEr0 MO MOBEPXHOCTH
J0/IeKa’Apa, 4TOOBI TMO3BOJUTH CUHTE3 Oenka. Mwmelite B BuIy, 4TO 3TO Ta Xe
reoMeTpHs, paboTy KOTOpoii MbI BHauM Bo Beeit BCEJIEHHOM. U npsivo celigac ona
ctpout BAC! I[loka Bbl cUANTE U YUTAETE, MUJUIMOHBI KJIETOK JEIATCS, oOecrneunBas
MHTO3. A BECh IPOLIECC YIPABISAETCS, 1a, “TUIEPNPOCTPAHCTBEHHOW reoMeTpreii’ !
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VYaiit Takxe packpbul, uTo ‘“uacanbHas’ ¢opma cnupanu JJHK mn3obpaxkaercs Tornma,
KOra BBl pa3MellaeTe Choupailb Ha JgoAekaape. [eomerpus moxoxka Ha
“koMIibroTep”, OOpabaThiBaromuii MH(pOpMalMOHHBIE MoTeHnuansl B Hamen JIHK.
EcTth mogo3penue, 4To CTpOUTENb — 3TO cama dHeprus, padoTaromias COBEpPIICHHBIM
“¢dpaktanbHbM” U “ronorpaduueckum’” obpazom. A JIHK — nuib cBsizyroliee 3BeHO.

Jlanupie YaiTa yOeauTeaIbHO pa3BEeHYMBAIOT HJICH0, YTO, COTJIACHO Mojieiu JlapBuHa,
MBI BO3HUKIM B pe3yibTaTe ‘“‘CaydalHbIX MyTanui . (OCHOBHBIE MNpaBUia
CTPOMTENBCTBA HAIIMX TEJI HA CAMOM MAJICHBKOM YPOBHE — 3TO T€ K€ MpaBUIIA,
KOTOpbIE€ YIPaBJISIOT KBAHTOBOW (U3HMKOHM, (PU3MKONM MHMKPOKIACTEPOB, (PUIUKOU
IJTAHET, TaaKTHK U CTPYKTYpol camoii Beenennoii! Bee ecte OnHo.

Ecnu npu MOBBIIIEHWH YacTOTHI BHOpAIMHM caMa T€OMETpPHsI CTAHOBUTCS CIIOXKHEE,
KaK MbI BHJCIM Ha CXeMax BUOpAIMH KUIKOCTH, YTO OBI MPOM3OILIO C BaMU IIPH
noBeieHn” 4actoTel [EHETMTYECKOI'O KOJIA?

Ilepenaya Oopa3a Poxa u Kposu.

3akousl PUTA - cBox 3akoHoB o uucrtore Poma u Kposu. 3akonsr PUTA B
COBPEMEHHOM MHpE Ha3bIBalOT OOpa3HbIM U €IMHCTBEHHBIM MapaMETpOM Iepeaaydu
HACJIEICTBEHHOCTH, KOTOPBII COOTHOCAT C TAKUMU SBJICHUSMU Kak Teneronus. Tene -
JlaJieKo, TOHUS - mepenada oOpasoB. fIBieHue TeneroHnn Ha Pycu ObLIO HM3BECTHO
BCErJa.

B Benax, u B 11000M penuruo3HoM yueHun mupa, Oyap 1o Topa, bubnus, Kopan u
Ip. €CTh YIOMHUHAHHE O SIBJICHUU TeNeroHuu, pa3Be 4yTo caMmoO CI0BO Teneronus: B
CBIIEHHBIX TEKCTaX HE HUCIOJIb3yeTcs. Y eBpeeB 3akoH riacut: «EBpel mgoibkeH
KEHUTBCS TOJIBKO Ha EBPEUKEY.

Emte 40 teic. net Hazan B "Cantusix Bensr [lepyna" 6puto 3anucano:"He nomyckaiite
Uyke3eMIIeB K 104YepsM BallluM, MO0 COBpATAT OHU J0Yepei BamuXx, U pacTiar Jymu
ux uuctele, 1 KpoBp Pacbl Benukoil mory0sT, n0o mepBbIii MyX4HHA y AIIEPH,
octaBnsger OOpaswsl Jlyxa m KpoBu ... Uyxkeszemnsie OOpazsl KpoBu uz Jlerei
YenoBeueckux Cpernblii Jlyx uU3roHswT, a cmemieHue KpoBu mnpuBoauT K
norudenu... u ceil Pox BeIpoxkaasch nmorudaer He uMes MOTOMCTBA 370POBOTO, MO0
He OyneT Toil BHyTpeHHel Cuibl, 4TO yOMBaeT BCe XBOPU-00JIE3HU, KOU MIPUHECYT Ha
Muarapa-3emmto... HyxeszemHsie Boporu uayume u3 Mupa Temuoro..."
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JIromm Ponos Pacel Bennkon nomKHBI 3HATh, 4TO My’KuKMHA, BO BpPEMs MOJIOBOTO
KOHTaKTa, OTHAET >KCHIIMHE 3HEPrUI0 OAHOro roja cBoeidl JKu3HM: 3Heprus TpEX
MecaieB UAET Ha 3akperienue OOpaza Jlyxa u KpoBu, a sHeprus neBsSTH MeCSIIEB Ha
BbIHaIIMBaHUE Tiofa. M ecnu MyxunHa BeAET OECHOPSAOYHYIO MOJOBYIO KHU3HB, TO
OH pacTpayumBaeT [OHANpPACHY CBOK OHepruto JKW3HW, YTO NOpPHUBOAUT K
NPEKICBPEMEHHOMY CTapeHuio, oOnbiceHnto. Axaaemuk I[laBmoB ormewan, dYTO
cMepTh 4enoBeka A0 150 mer ciemyer cuuTaTh HacuibcTBeHHOM. Hopma xku3zHuM
Haimiero ouonoruyeckoro Tena 300-400 ner.

B cynpyxeckoit nape, Myx4rHa gaeT oopas ayxa Pona, pa3zym, xeHIuHa gaeT oopas
yMa, uHTeIieKTa. [103ToOMy y HapoJI0B pachl, UMEIOIIUX YETBEPUUHYIO CUCTEMY (YM,
TE€JI0, IyX, COBECTh), POJIOCIOBHAS BEAETCS MO MYKCKOM JIMHUU. Y TBAPHBIX HAPOIOB
(COTBOPEHHBIX ), UMEIOITUX JTBOMYHYIO CUCTEMY (YyM, TEJI0), POJAOCIOBHAS BEIETCS IO
marepuHckord nuHuM. [TomHuTe cnoa Hucyca: "4 npunec Bam ayxa cesitoro. Kro
MPUMET JIyXa CBATOr0, CTAHET KAK AUTS Majoe€ U B HEM COBeCTh mpocHeTcs". He 3ps
€CTh BbIpaKeHHE: "0€31yXOBHBIA UHTEIJICKT MPUBOAUT K JEMOHHU3MY".

Korga MyxunHa *uBET C JOOMMOM M €OUHCTBEHHOM CYINpPYroOM, MOTEPH SHEPTHUU
XKu3Hu He mpoucxoauT. Oro Cympyru He TOJbKO Moiy4yaeT sHepruto JKu3Hu ot
CBOEr0 My»Xa, HO M OTKpbIBaeT B HEM cBsA3U ¢ KocMocom, OTKyJa M OH MOJy4aeT
sHepruto JKu3Hu, BoccTaHaBiIMBas TO, UTO nepeaain keHe. Kaxapiii My )KunHa 10KEeH
3HATh TOJIBKO CBOIO )KE€HY, KpOME MEPUOOB JINXOJIEThs (BOMHBI, SMUAEMUHU. ..). Ecnu
Ponawm Pacel Benukoii rpo3uT BEIMUpPaHHE, )KEHA HE MOYKET OTKa3aTh MKy JaTh CEMs
JIpyrod >KeHHuHe, mo e€ mpocwde, s mpojuieHus Poma e€ myka, moruOIiero,
3amuiias OteyecTBo, T K 00pa3 JyXxa U KPOBH OCTAETCS OT MEPBOI0 MY>KUUHBI, U
ceMsl 1aeT TOJBKO TEJIECHYIO 00O0JIOUKY.

Benymas OecropsiiouHblii 00pa3 KU3HM SKCHIIMHA, TOJy4aeT OOJIe3HH CepAlla,
KpPOBH, JyIICBHBIE OOJIE3HU, a, HAKAIIuBas pa3iaudHbie OOpa3bl CBOMX MapTHEPOB,
OHa TyOWT mepBoHadabHBIH OOpa3 Oynaymero pebéHka, MO0 TpPU HACIOCHUU
pa3numaHbix OOpa30B, M3HAYAIBHBIA 00pa3 MEPBOTO MYKYMHBI Pa3MBIBACTCSA. ITO
IPUBOJUT K POXKACHUIO JIeTel HEMOXO0KUX HAa CBOUX poauTenei. JleTu ToKHbI HeCTH
SIBHBIC YEPThI CBOUX POIAUTEIICH.

B Hame Bpems siBieHHE TEJIErOHUU ObLIO OOHAapyXkeHO B AHrimu Apyrom Yapiuza
Hapsuna Jlopgom MapToHOM, KOTOPBIM U BBeJ B ynoTpeOieHue 3ToT TepmMuH. OH
PELINI CKPECTUTD JIONIA/Ib U 3€0py, HO MOTOMCTBA HE nosyuymiock. Ho B mocnen-
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CTBUH, CKPECTUB ATy JOWAAb C XKepeOloM, ObLJIO MOJYyYEeHO MOTOMCTBO C SIBHBIMHU
npu3HakaMu 3e0pel. Vnmu poxkaeHue y 6enoi KeHIMHBI TEMHOKOkeTo pedenka. Kak
MOTOM BBISICHUJIOCH, 32 HECKOJIBKO JIET JI0 TOTO, MEPBBIM MY>KUMHOU y Hee OblLI Herp,
HO OHM PacCTaJUCh yepe3 roja. BcrmoMHUTE MOPOAUCTHIX TOTYOOK, €CIH €€ MOTONTAal
OOBIUHBIM TolyOb - €l CBOpPAayMBAIOT IICIO, T K B JaJbHEWIIEM B €€ MOTOMCTBE
MOPOJUCTHIX TONyOe Oobile He Oy IeT.

JIBoe yuenbix @nuHT U JlageHTeKk mpoBeM MHOTO ONBITOB HAa MTHUIAX U KUBOTHBIX,
yTO OBLIO M310KEeHO B kHure Jlagentona "MuauBua, SBOIIONNS, HACICACTBEHHOCTD U
HeomapBuHUCTHI", 1899 1, MockBa. 24 rmaBa Tak u Ha3biBaeTca 'TejleroHus Wiau
gABJeHHEe TiepBoro cammua'. bbuio  ycTaHOBIEHHO, 4YTO 3(PQEeKT TeleroHuu
pacopocTpaHsieTcs U Ha Jirojen. [IpuyeM oka3zanoch, 4TO HACHEAYETCS HE TOJIBKO
BHEIITHUE TMPU3HAKKU MEPBOTO IMOJOBOTO MapTHEpPA, HO W €ro OOJE3HH, B YaCTHOCTH
TICUXWYECKHe, 3a00JIeBaHNS KPOBHU U T 1.

TouHO Kk TakuM ke BbeiBogaM npuiiel u [lerp I'apsie B cBonx akcniepumentax ¢ JJHK
Ha BOJIHOBBIX JIa3€pHBIX YCTAaHOBKAxX. B MHETEe MHOTO BUJIEO HA ATY TEMY.

Kak ToipKO cTamo 3To HAy4yHO YCTaHOBIIEHO, BCE UCCIEAOBAHUS U MyOIUKalMK ObUTH
3acekpeueHbl. COKpPBITHE TPHUBEIIO HE TOJIBKO K BBIPOXKICHHUIO HO M JCTCHEpaIluH.
[TotimuTe, BCE 3TO MPOMHUCHIBACTCSA HA YHEPIETUUCCKOM YPOBHE, YETO COBpPEMEHHAs
HayKa HUKaK HE XO4UeT MPU3HABATh.

Pa3sMHoOxeHHE KU3HU U3 JKMBOI'0 MaTepualjia

AKT 3auatus peOEHKa cedlyac MBITAIOTCA CHHU3BECTH JO0 NPUMUTUBHOTO YPOBHS
TUIPOMEXAHUKHU WU3IUSHUSA CIIEPMBI U3 OPraHU3Ma MY>KUYMHBI B OPTaHU3M KCHIIWHBI,
MEXAHUKM XAOTHYECKOTO JBWXKEHHS B JKMJAKOCTM MHOXECTBA OJHOKJIIETOYHBIX
(GKTYTHUKOBBIX» — CIIEPMATO30MJ0B M MEXAHUKU KIETOYHOTO U MOJIEKYJISIPHOIO
B3aUMOJICUCTBUSL TIpH OOpa30BaHUM U3 SUIEKIETKH M CIIEPMATO30MJa 3UTOTHl —
MIEPBOM KJIETKH HOBOT'O OpraHU3Ma.

Ho Beparomue roau 3HAIOT, YTO AEHUCTBHUS CIIEPMATO30MI0B MOYKHO CPaBHUThH C
BBICOKOOPTaHU30BAHHBIM JEHCTBUEM IYEIMHOW CEMbU, MYpPaBEMHHMKAa WA CTau.
OpnHa myena He MOXKET MOCTPOUTH YJIe U BBIKUThH, HE MOTYT U JI€CSTh, U CTO MYEIL.
HeoOxomuMmo onpenen€éHHoe 4Yuciao MYEN B PoOe, MOCIE YEero Co3Maércsi €AMHOE
CEMEIHOE CO3HAHUE, CIIOCOOHOE YCTAaHOBUTh OCO3HAHHYIO CBSI3b C MPUPOAOH M
MPEeBPaTUTh PO B COOOILECTBO C BHICOKUM YpOBHEM opranuzauuu. [Ipu sTom xaxaas
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myesia TOJydaeT CBOKO JOJIF0 HWH(OpMamuu HEOOXOIUMYIO I CTPOUTEIIbCTBA,
KU3HEOOCCTIEUCHUsI W 3allUThl  yiibsi. [logoOHOE CO3HAHUE TPOSBISACTCA IPHU
JIOCTaTOYHOM Habope YrciIa ocoOel T1000M cTan HACEeKOMBIX, ITHII, 3BEPEH, JIF0JIeH, B
TOM YHCJIC — ¥ CIIEPMATO30UIOB.

B wuznuBIIelcs 3a OIMH pa3 CEMEHHOM >XUJKOCTH, B COCTaB KOTOPOW BXOJHST
«bu3pacTBOpP» W Pa3HOTO pPoOJia OHMOXMMHUYECKHE «T00aBKW», MPOU3BOIUMBIC
OPraHu3MOM MY KYUHBI, COJIEPKUTCA 0K0I0 SO0 ThICSY CIIEpMaTO30UA0B, HO TOJIBKO
OJIMH U3 HUX MpeJHa3HaueH JIi 3a4aTus, TOT, KOTOPBI HeceT B cebe oOpa3 aymiu
Oynyiero peodenka . Ero MOXXHO CpaBHUTH ¢ MaTKOM B m4eauHOM poe. OcTaiabHbIe
CIEpPMATO30MIbl HE COMEPHUYAIOT C HHUM, Kak OOBIYHO YTBEpPXKIAIOT MEIUKH, a
00ecleunBalOT €ro MNPOABMKEHUE Cpeaud  MHUKpPOQUIOPl W MHUKpOQayHbI
PENIPOAYKTUBHBIX OPTraHOB JKEHIIMHBI K sHnekiaeTke. OOpazyemMoe BO BpeMs
M3BEPIKECHUS CO3HAHUE CIIEPMATO30U/I0B HAUMHAECT OOIICHUE C CO3HAHUEM YKEHITUHBI
U MoOyxJaeT e€ IUIOTCKOE TeJNO O0ECNeYUTh YCHEUIHOE MNPOJBUKEHHE TJIABHOTO
CriepMaTo30M/ 2.

['maBHas xuBatMa — JKuBa 00pa3yeT BOKpYT ce0si SHepromH(POPMAIMOHHOE TIOJIE H
BBICTpanMBaeT BOKPYT ceOs MaTepHalbHOCTh B BHUAEC miapa. [loatomy sifnexnerka
uMeeT 1apoolOpazHyo GopMy U SIBISETCS caMOW KPYIMHOM KIETKOW YeI0BEYECKOTO
tena — npuMmepHo B 200 pa3 OoJibliie KIETKH cpeaHero pasmepa. OHa 3arojHeHa
JKUJKOCTBIO, B KOTOPOM pacroiiokeHa emeé ofHa cdepa — KEHCKOE MPOTOSIPO. ITO
MPOTOSPO COMEPKHUT 22+1 XpOMOCOMY — TOJIOBHHY XPOMOCOM, HEOOXOIUMBIX IS
CO37aHUs YeJIOBEUECKOro Tefa. SiiekieTka okpy)eHa 000JI0YKOH, BHYTPH KOTOPOU
€CTb JIBa MOJIAPHBIX TEJIbIIA, HAXOIALIUECS PSIAOM APYT C APYTOM.

CoBpeMeHHbIE y4€HBIE HE TMOHHMAIOT, KaKUM 00pa3oM CHEepMaTO30U]l MPOHHUKAET
BHYTph SHIIEKIIETKH, HE TMOBpeauB e€¢ 000J0uky. Bemaromue roau 3HAIOT, YTO
Marepusi, B TOM UHCIE€ W Marepus cdepuueckol o0O00JOYKH SHIEKIETKH,
BBICTPAMBACTCS II0 CTPYKTYypE IIECTUTPAHHOM COTOBOM pEETKH. YUYem MeHble
auameTp e€ 000JI0UKH, TeM TUIOTHEE CTpOoeHue €€ MOoJIeKyIapHOH peméTku. [loaromy
OJIHOM M3 3aJ1ay CIEpPMATO30UJIOB SBISETCA YBEIUUYECHUE NTUaMeTpa siuekieTku. OHu
JOCTUTAIOT 3TOTO MOCPEACTBOM CBOETO PACIIOIOKEHUS Ha y371aX COTOBOM PEIIETKHA U
pacnpeaesieHns SHEPTUU BpallleHus: CBOMX c(ep Mo BEKTOpam, HarJISAIHO MOKa3aHHBIM
B Bennueckux cumBoiax — «LBer ITanoporHuka» u «Ononens TpaBa» . bmarogaps
ATOMY, COTOBBIE STUCHKN 00O0JIOUKH SIUIEKIETKH pacTATUBAIOTCS, U MOSBISAETCS
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BO3MOXXHOCTh TJIAaBHOMY CIIEpMAaTO30MIy IPOHUKHYTH CKBO3b He€. [locie wyero
MPOUCXOTUT OOPAaTHOE COKpAIEHUE COTOBBIX SYSCK W YMCHBIICHHE TUaMETpa
000JI0YKHU AHUIEKIETKH.

Ectp mnpenmosioxkeHue, 4To MO yIVIaM IIECTUTPAHHHUKA BBICTPAMBACTCS IO JBa
criepMaro3ouia (Co3naHue BUXpsi), T € Bcero noiydaercs 12. HeBoiabHO BCIUTBIBAET
ananorus ¢ Memrya - y Hero Toxke 0b1I0 UMEHHO 12 yUYeHHUKOB M BCE MY>KCKOTO TOJIA.

Cnepmarozounn, Hecymuit eme 22+1 xpomocoMmy, MPOHUKHYB TaKUM 00pa3oM BHYTPb
AWLEKIIeTKH, YycTpemisiercs K e€ sapy. Ilpm 3ToM ero XBOCT OTHanaeT H
pacTBoOpsieTcsl, a FOJIOBKA YBEIMUMBAETCA 10 pa3Mmepa siapa siinekierku. [locie storo
MY>KCKOE SIIpO CIMBAaeTCs € KEHCKUM. Korga OHM CTaHOBSITCS €AUHBIM LEJIBIM,
HOSIBJISIETCS 3UT0Ta — IIepBasi KieTka OyAylIero 4eJoBeuecKoro Tena.

OrmAats ke, pa3Mep MY>KCKOTO U )KEHCKOT'O MPOTOSApa JOJKHBI HICAIBHO COBIAAATh.
[Io 5TOM mpUYMHE KMMEHHO MEHIIWHA ONPEAENSET, KOTOPBIM M3 CIIEPMATO30MI0B
CMOXET NMPOHUKHYTh BHYTphb. Oxono 1972 ronma Hayka jgokasana, 4ro (akTopowm,
ONPEACIISIIONINM, KaKOW CIIEpMATO30M/ MOMAIET BHYTPb, SBIISIETCS KEHCKask CTOPOHA.
Ona BbIOMpAaET TOrO E€IWHCTBEHHOTO, KOTOPOTO MpoIyckaeT BHYTpb. OTcoaa u
CIaBsSIHCKasl TPaJAMIIMS BHIOOpA CY>KEHHOTO >KEHIITUHOM.

Kenckas sileKIeTKa OKpY>K€Ha 00OJIOYKOM, BHYTPH KOTOPOW €CTh JBa MOJISIPHBIX
TEJblIa, HAXOMAIIMXCS PSAOM JApyr ¢ ApyroM. Ilocie omnoxoTBOpeHHs ITH TeabLa
HAYMHAIOT OTAAJATHCS, IEpeMENIasich Mo 000n0uKe sinekneTku. OMHO UAET BBEPX U

CTAaHOBUTCA IIOJIOKHUTCIIBHBIM IIOJIFOCOM, a JApyro¢c = BHH3 H CTAHOBHTCA

OTPULIATEIBHBIM MOJIOCOM. DTHU MOIIOCA COSAUHSIOTCS TPYOKOM, KoTopas oOpasyercs
Y3 BHYTPUKJIETOYHOM JKUAKOCTM M TMPOXOAUT YEpe3 ULEHTP SAULEKIETKH. B
MOCJIEACTBUM 3Ta TpyOKa 00pa3yeT OCHOBHOW SHepreTuueckuii kaHail Bo3HeceHwus,
COCIMHSIIONIMN Yepe3 MO3BOHOYHMUK HSHEPreTHUECKUE LIEHTPHI (BUXPH) UEIOBEKa,
KOTOpble HaxoasaTcs Ha ypoBHe komuuka (Mcrtok) m makymku (Cserou). Ilocne
oOpa3oBaHusl TPYOKHM XpOMOCOMBI JEJATCS IOIMOJjiaM, IIOJJOBUHA W3 HHUX
BBICTPAanWBaeTCA BIOJb TPYOKHM C OAHOW CTOPOHBI, JIpyrasi MOJOBHHA — C JPYTOM.
Takum 00pa3oM HAYMHAETCS JCICHUE 3UTOTHI.



Korna ona nenurtcst Ha 4 KJIETKH, KOTOpble UMEIOT (OpMy IIapa, TO COCIUHEHUE UX
IIEHTPOB 00pa3yeT 4YeTHIPEXTPAHHUK B BHUIE PABHOCTOPOHHUX TPEYTOJLHUKOB
(TeTpadap). B cooTBeTcTBUU ¢ MOJIOM peOEHKA BEPIIMHA TETpadpa HAIMPaBISIETCS K
MOJIOKUTEIPHOMY WM OTpHUIIATeIbHOMY Toocy cdepbl. Takum oOpazom
CTAaHOBUTCS BO3MOXKHBIM HEMEJJIEHHOE OIpejiesieHne nojia peoenka. [lockoiabky 31O
HEOOXOAMMO TPOJENaTh Cpa3zy IOCJe OIUIOJOTBOPEHHUS B TEUEHHE Yaca WIM OKOJO
TOTO, TO 3TO OyJaeT, OTKPOBEHHO TOBOpPS, JOBOJBHO HEYIOOHO, €Cliid 3TO HE
MCKYCCTBEHHOE OIuiogoTBopeHue. [lpu cienyromem aeleHnu MOSBISIIOTCS 8 KIETOK,
00pa3yroyx JBa B3aUMOITPOHUKAIOIINX TETpadapa, Wi TaK Ha3bIBAEMBIN 3BE3THBIN
TeTpadAp: OJUH TETPad’Jp HAIpPaBJICH BEPIIMHON K TMOJ0KUTEIBHOMY TMOJIOCY, a
JIPYyroil — K OTpULIaTEIbHOMY. B 3aBUCUMOCTHU OT yrIJjia 3p€HUS OH MOKET BBITJISICTh
kak Ky0. OOpa3 B3aMMONPOHUKHOBEHHUS JTHUX TETPadAPOB CHMBOJIH3UPYET
YPABHOBCIIMBAHUE MYXCKOW W KEHCKOW HSHeprul. B TedeHne mNepBBIX NEBIATH
KJIETOYHBIX JEJIEHUN 3Urora HE MEHsieT cBoero pasmepa. Kormga ona nenurtcs
MoroJiaM, KaxJaas U3 JOYEPHHUX KIIETOK IMOJYyYaeTCs pa3MepoM B JIBa pa3a MEHBIIIE.
[ToToM 5TH KJIETKHU ACNATCS Ha YeThIpe, Kaxkaas U3 KOTOPBIX €II€ B JBa pa3a MEHbIIE
npenpiaymei. To ecTb NpPOUCXOAUT [eJNeHHE KIETOK B OOBIYHOW OMHApHOMN
rnmocaenoBarenbHOCTH: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512. Korma KJISTKH MOACHATCS
JIEBATh pa3, UX pa3sMep JIOCTUTaeT CPEJHEro pasMepa KJIETOK YelOoBeKa, TO €CTh JO
ATOTO WX Pa3BUTHE NUIO BHYTPb 3UrOThl. CTPYKTypa CTPOCHHS 8 MEPBUYHBIX KIETOK
3UTOTHI JIEKUT B OCHOBE COTBOPEHHUSI MAaTEPUAIILHOCTH TPEXMEPHOI'O MPOCTPAHCTBA.
Beparomue mroau 3HAIOT, YTO CTPOCHHE MaTepUaIbHOCTH HauumHaeTcs ¢ IlycToTsl
TOYKH OTJeNEéHHOro M3HavansHoro Ceera — UHruu.
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ViK%

Ot IICPBUYHBLIC BOCCMb KJICTOK HAXOIATCs Omke K Halei HOI[JIPIHHOﬁ CYITHOCTH,

He)Xenu Haie ¢pusznyeckoe teno. OHM Gmke K TOMy, 4YTO Mbl OO0 Ha camMoM Jene
npencrasisieM. Kaxaple MaTh UM CeMb JIET MBI TIOJTy4aeM COBEPIIEHHO HOBOE TEJO;
Ka)K/1ast U3 KJIETOK HAIIero Tejla B TEYCHUE S5- WM 7-JI€THETrO meproaa (My>KcKast Hin
KEHCKasl 0 TMPUPOJE) YMUPAET U 3aMEHSETCS HOBOM, 32 UCKIIOYEHHUEM 3THX BOCBMHU
kiaeTok. OHM MPOJOJIKAIOT KUTh OT HAIIETO 3a4aTvs IO MOMEHTa Halled CMepTw,
KOTJa MBI TOKHIAeM 3TO Teno. Bce ocTanbHBIE KIETKH MPOXOIST 4Yepe3 CBOU
KU3HEHHBIE IIUKITBI, HO HE 3T BOCEMBb.

Kupatma, coemuusigcb ¢ nyctorod IlpuumHHON MaTepuu (Ha3bIBa€MOW arroi),
obpasyer B e€ chepe 2, 3areMm — 4 mapa. CTpoeHHE ITOW MaTEPHAIBHOCTH HWMETh
dbopMy YETBIPEXYTONBHUKA B BHJIE PABHOCTOPOHHUX TPEYTOJBbHUKOB (TE€Tpa’ip) U
obpasyet ctuxuto OrHsl.

TETPA3OP KYbB OKTAB3AP HKOCA3IP HONEKAZDP
OTOHe JEMNA BO3DYX BOOA BCEJNNEHHAA
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Crnenyromasi CTYIIeHb Pa3BUTHS MATEPUATHHOCTH MPHUBOIUT K OOPa30BaHUIO CTHXUHU
3emnu. E€ ctpykTypa umeeT ¢popMy 1IeCTUTPAHHUKA, CTOPOHBI KOTOPOTO — KBaApar
(xy0). 3atem oOpaszyetcs ctuxusa Bo3ayxa, MaTepualbHOCTh KOTOPOTo uMeeT hopmy
BOCBMUTPAHHUKA, CTOPOHBI KOTOPOTO — PABHOCTOPOHHHUM TPEYroJbHUK (OKTadJIp).
3arem oOpa3yercss cTuxus Bojabl, MarepHalbHOCTb KOTOpOMl umeeT (opmy
JBaJIaTUTPAaHHUKA, CTOPOHBI KOTOPOTO — PAaBHOCTOPOHHUMN TPEYTOJIbHUK (MKOCAdIP).
3arem — Ddupa, mMaTepuaIbHOCTh KOTOPOro umeeT (GopMy JABEHAILATUTPAHHUKA,
CTOPOHBI KOTOPOTO — MPABWIBHBINA MATUYTOIBHUK (moaekadrap). Joaekasap (adup) u
uKoca’ap (BoJa) SABISAIOTCS «IABOWHUKAMH». €CIM COEIMHUTH UEHTP TIpaHei
J0JIeKa3Ipa MPSAMBIMU JTUHUSIMH, TO MOJIYUUTCS UKOCAdP; a €CIIU COSAUHUTD LIEHTPBI
rpaHeil mKocaspa, To odpasyercs noaekasap. Mimenno mostomy moaekasap (3¢up)
SBJIIETCS. OCHOBHOU (POpMOM MH(POPMAITMOHHO-IHEPIe€TUYECKOTO MOl 3eMIIU — OHO
MOXO0K€ Ha MY, CIIUTHIM M3 12-TU MpaBUIIBHBIX MATUYTOJIBHUKOB (JOJAEKA’APOB) U
20-TH paBHOCTOPOHHHUX TPEYTOJIBHUKOB (MKOCA3POB). Y3Jbl COCIUHEHUS ATHX
TreOMETPUUECKUX Tl SBISIOTCA JHEPreTUYECKUMHU LEHTpamMu (BUXPSAMHU) 3eMIIH.
Monekyna JIHK Taxke co3mana Ha OCHOBe JAoAeKa’ApoB (3dupa, TO ecTh
nH(pOpMaIIMK) U UKOCAdPOB (BOJABI, TO €CTh HAWJIYUIIEro HOCHUTEN MHGOpMAIUN).
E€ Ttaxke M™MOXHO BHIeTh Kak Bpamatomuiics ky6 (3emumo). Korma xy6
MOBOPAYMBAETCS 0COOBIM 00pa3oM Ha 72 rpajyca, TO MOIy4YaeTcss HKocadap (KOHTYD),
KOTOpBI B CBOIO O4Yepelb SIBISETCS «JIBOMHUKOM» AojeKa’apa. Takum obOpazom
OCYUIECTBIIIETCS BO3BPATHO-NIOCTYIATEIbHBINA XapaKTep CTPYKTYPhI, BOCXOASIIEH 1O
cimpasibHbIM HUTAM JIHK: ukocasap-nonexasnp-nkocasap. Takoe BpaiieHue uepes
Ky0 co3gaét monekyny JJHK.
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[lepBuuHbIE 8 KIETOK 3UrOTHI BEUHBI W HAXOJATCS B T€OMETPUYECKOM IIEHTpE
YEeJIOBEUECKOT0 Tejia, TO €CTh Ha KOHIe Komuumka (BuUXpb McTtoka). OHM Takxke
ABJIAIOTCS LIEHTPOM BCEX JHEPreTUYECKUX IIOJIEH OKPYXKAIOIIMX YenoBeka. Poct
3UTOTHI MPOUCXOIUT TAKHM K€ 00pa3oM BO BCE CTOPOHBI OT ILIEHTPA ATUX KIETOK.
Muctruueckue mkonsl Erunta HaszeiBanu 3T kietku Ainom Kuszuu. Ilepeie 8
KJIETOK MPU COCMHEHUHU NAIOT enié 8 KIETOK, CO3/1aBasi HOBBIM Ky0, 3aKIF0YAIONIU B
cebe HayalnbHBIM Ky0. DTO TOCIeqHEEe TEeOMETPHUYECKH CHUMMETPUYHOE JCJICHUE
KJIETOK.

[Ipu panpHelmeM JelEHUM OHM OOpa3ylOT KOMOK, KOTOPBIM MOCTENEHHO
pacTiATUBaeTCs, a €ro HYTPO BBIBOPAYMBAETCS HApY)Ky, CTAHOBICH IPABUIBHOU
nmycTorenoil cdepoil. Jlanee MmonoXKUTENbHBIM MOMIOC CPepbl HAYMHAET OMYCKATHCA
yepe3 BHYTPEHHEE IPOCTPAHCTBO K OTPULATEIBHOMY IIOJIIOCY, KOTOPBI TakkKe
JIBUTAETCSI HABCTpedy IMOJIOKHUTENbHOMY. Bcrpedasch, oHM 00pa3yroT TpyOKy,
CBUBAIOILyIOCS B TpyOuathlil Top. ITocne aToro HaunHaeTcs pa3pacTaHUe 3a MPEEIIbl
NEPBUYHON OOOJIOUKM W TPOUCXOAUT JajbHEHIIee pa3feleHHe KIETOK M0 HX
HazHaueHuto. Ilyctoe mpocTpaHCTBO BHYTpU TOpa CTaHOBHUTCSA JETKUMHU peOEHKa.
OpHa cTopoHa TOpa CTAHOBHUTCS PTOM, a JApyras — aHaJbHbIM OTBepcTheM. Jlanee
HAa4YMHAIOT 00pa30BbIBATHCA APYTHE BHYTPEHHUE OPTaHBbl.
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Korna mnanenen poxaaercs, ero nyn HaXOAUTCS B TOYHOM F€OMETPUYECKOM LIEHTpe
tena. [lo Mepe pocTa Tena Iyl HauWHAET CABUTAThCS M0 HAMPABICHHIO K royose. OH
NepeMelaeTcss BBEpX, MOKAa HE JOCTHTHYTO cooTHoumeHue Pu, U npoaonKaer
JBUTaTbCsA BBEPX. 3aTEM OH BO3BPAIAETCS BHU3, OIYCKAsICh HUKE COOTHOLIEHUs Du,
KOoJeOJsICh Ha NPOTSKEHUM MEepeXOJHOro Bo3pacTta. B wuueane, MyXckoil mymn
3aBEPIIAET CBOU NEPEMEIIECHNS HECKOJIBKO BbIIIEe COOTHOWIEHNs D, a )KeHCKUH Iy -
4yTh HM)KE HET0. ECiin B34Th cpeiHEe PACCTOSIHUE MEXAY PACIIONIOKEHUEM MYKCKOTO
Y )KEHCKOTO IyIIa, TO MOJIYYUTCS NAeaIbHOE COOTHOIIEeHnEe Du

IIposiBiieHHe KHM3HU U3 “HEKUBOr0” MarepuaJjia

Mexay 4emM-To, YTO CTUMYJIMPYET POCT, U uaeeu, uro Monekyisl JJHK criontanno
COTBOPSIOTCS U3 HEOYIIEBIEHHON MaTepuu, ecTh OOJIbIIast pa3HULa!

JHK — 310 pusnueckas matepuanuzanus TOro, Kak BbITJISIAT TOPCUOHHBIE BOJHBI Ha
caMOM KpoliedHoM ypoBHe. He 3a0biBaiiTe, 4yTO MBI MMEEM JE€JI0 C pPa3syMHOU
sHepruer. BoT 4To Ha caMOM Jene MOKa3blBalOT HaM JAaHHBIE U 330TEepUYECKast
TpaJnLIHS.

Koneuno, »To cBHIETENbCTBYET O TOM, 4YTO >KM3Hb MoOIVIa c()OpMHUpPOBATHCS
CIOHTAaHHO W3 HWHEPTHOTO “HeXUBOro” wmartepuana. W [1eWCTBUTENBHO, €CTh
HECKOJIbKO KJIIOUEBBIX JIA0OPAaTOPHBIX SKCIEPUMEHTOB, KaXIbI M3 KOTOPBIX
MOJIHOCTBIO MPOUIET MUMO TPAAUIIMOHHOW HayKHu!

B kawectBe nmpumepa  “COHTAaHHOTO  00pa3oBaHUs”’,  MOAKPEIUICHHOTO
dotorpadusamu, Bo3bMeM ciaydail 1-pa Uraacuo Odoa Ilaveku, u ero ycrpaiaroiie
3By4Yallyr0 cTaTblo "CBEpXCTPYKTYpPHBIH M CBETOBOM MHMKPOCKONMYECKHI aHAIU3
oOpazoBanus 6MoHTOB SAPA u ux pocT B mpobupke".

OkcnepuMmenT [laueku oueHb mpocT. HarpeiliTe 4yucThIi MEecOKk ¢ MOOEPekbs 10
0esioro KaneHus, U Bbl yObEeTE€ BCE U3BECTHBIC KU3HEHHbIE (DOPMBI, KOTOPHIE MOTYT B
HEM OJKUTb. 3aTeM I[IOMECTUTE TIECOK B MPOOUPKY, YACTUYHO 3aIOJIHEHHYIO
HEOOJIBILIM KOJIMYECTBOM AUCTUILIUPOBAHHOMN BOJBI.

['epmeTnuHO 3amedaraiiTe TPOOUPKY OaKEIUTOBOM KpBIIIKOW M OCTaBbTE CMECh
OXJIQXK/IaThCS B TEYEHHUE Yaca. 3aTEM 3aCYHbBTE €€ B aBTOKJIAB U CTEPUIIU3YITE.

Haquo A0Ka3aHO, YTO aBTOKJIaB UCIIOJIB3YCT TCMIICPATYPhI U JaBJICHUSI, Y6I/IBaIOIJ_II/Ie
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Bce (DOPMBI KU3HH, KOTOPHIE, KaK MBI 3HaeM, CYIIECTBYIOT ceiiuac. HuuTo He MoxkeT
BBDKUTH TOCJIE€ Takod 00paboTku. MIMEHHO Tak CTEpHIM3YIOTCA XUPYprudeckue
WHCTPYMEHTBI, YTOOBI HE 3aHECTU OAKTepUU B TEJO MAI[UEHTA.

3atem naiiTe Balleil CTepUIbLHOM cMecHu ocTaBaThCs B mokoe 24 udaca. HabGmronmaiite
KAaK CKpBITbIE HEU3BECTHBIE ‘‘TOPCHOHHBIE MOJS” COOMPAIOT ChIpbIE MaTepuaibl B
npoOupkax u HaunHatoT coTBOPsATh JJHK — sxu3ub. U ouenb ObICTpO!

[To mpomectBumn 24-x 4aCOB CHUMHUTE BEPXHHUU CJIOW M H3y4yalTe pe3yJIbTaThl MO
MuUKpockornioM. [loBropure mpomecc crepwivM3alud JABa WM Ooiiee pa3 U
IIPOJIOJKANTE U3ydaTh PE3yJIbTaThl.

[ToMHMTE, YTO MOCIE MEPBOM “HUaCTMYHOW CTEPUIIM3ALMUA~ BECh )KUBOW MaTepuall B
npoOupKe OoJKeH ObuT Obl MOruOHyTh. [lockonbky mpoOupka ObuLla 3amedaraHa, B
HEll HE MOIJO MOSBUTHCS HUYETO HOBOTO, HU OakTepuil U3 BO3/AyXa, HU YEro-To
npyroro. BooOiiie Huuero.

Opnnako, HE CMOTpPSI HA BCE OYEBHUAHBIC (DaKThl, TOHKUN CJIOU “TI€HBI”, TIOSIBUBIIUNCS
Ha TIOBEPXHOCTH,... MOJIOH MaJE€HbKMMH XKUBBIMHU cyiectBamu! Ilaueko Ha3bIBaeT
ATOT CJOW TEXHUYECKH 3BYYaIlMM TEPMUHOM ‘‘supernatant”. Eciaum Bam HMHTEpecHO,
BOT KpaTKOE OMHUCaHUe PKCIIEPUMEHTAa B 00Jiee HAyYHBIX TEPMUHAX:

Oxkeanckuii mecok ObuT B3IT W3 HammonamsHoro Ilapka Moumna B Benecyoaie.
Huszkuii ypoBeHb 3arpsA3HEHHss B O3TOM MECTE€ JEJAeT €ro WACaJbHbIM IS
OMONOTUYECKNX HW3YYEHUM pa3sHbIX MOpPCKUX BHUIOB. [IpubnusurensHo 1,5 rpamma
OKEaHMYECKOro MNecka ObUIO MOMEIIEHO Ha INNaTeldb M HarpeBajoch 10 0Oeyoro
KaJIeHUsT C TOMOINbI0 IaMeHu byH3eHoBckoil ra3zoBoi ropenku ( 14000 C ).
Harpetsiii mnecox mnomemancs B 10 mpobupok (Sx), comepxammx 10 wmi
JUCTWUIMPOBAHHOM BOJbl. [IpoOupKM 3aKkphIBaIUCh OAKENIMTOBOM KpPBIIKOM U
XpaHWINCh TIPU KOMHATHOW Temmeparype B TedeHue 1 wyaca. Taxke ObUIO
noAroToBICHO 10 KOHTPOIBHBIX TPOOUPOK (Sc), B KOTOPHIE TOMEIIATOCH OJIUHAKOBOE
KOJIMYECTBO HE HATrpeTOro MecKa M JUCTUUIMPOBAHHOW Bonbl. Bo Bcex mpoOupkax,
MoJ JEHCTBUEM TpaBUTAllMU, OOJiee TSHKENble YAacTHIBI Mecka CcoOpalvuch Ha JHE,
o0Opasys ocaJoK, B TO BpeMs Kak B3BECh YacCTHI], B OCHOBHOM PAaCTBOPEHHAs COJb U
MaJieHbKHE MOJIEKYJIbl, OOpa30BBIBAIM YWCTHIN supernatant. Supernatant HazBaiu
B3BEUICHHOM MOPCKOW CpEIOM, MOCKOJIBKY OH COCTOSUI W3 MHMHEpAJIOB, COJIEH,
MPOTEUHOB U IPYTUX OMOJOTHYECKUX KOMIIOHEHTOB, IPUCYTCTBYIOIINX B MOPCKOM
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necke. O6e cepuu, Sx u Sc ObLIM OMEIIEHBI B cTepuiinzytomue yenosus (1210 C, 15
¢yntoB, 40 wmwunHyT). Ilocme »sToro mnpoOUpPKM OCTaBaIWCh TIPH KOMHATHOU
temneparype 24 daca. B Teuenune 48 yacoB crepwinzanus MPOBOAUIACH JBAXIbI,
Kaxasle 24 dyaca. DTOT Tpolecc Ha3blBaeTcsl  (PPaKIUOHHON  (IpoOHOI)
crepunmzanueii. OH HCMONB3yeTcsl A TOrO, YTOOBl YHUYTOXHTH CIOPHI |
BEreTaTUBHbBIC KJIETKU B KyJIbTYPHOU Cpejie.

Bot rne Haumnaetcs camoe 3ab6aBHoe. OOpa3iibl Mecka, KOTOPBIM HE HarpeBajics 10
OeIroro KaJieHwusl, mocje GpakIMOHHON CTEPHIIM3AIIMN HE TTOKa3aJIi HUYero ‘5KUBOTro’:

B TO BpeMs Kak B CBEPXIEPETPETHIX CTEPWIM3OBAHHBIX KYJIbTypax BBIPOCIU
Oo4JapoBaTelbHbIC KUBbIE CylllecTBa!
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[Tayexo HabGm0HaN OHY OO0IIYI0 OpMY — MajleHbKHE MSICHCTBIE IIapUKH, KOTOPbIE
HAYMHAIN PACTH WM COOMPATh BOKPYT CBOMX IIEHTPOB KPUCTAIUTBI MUHEpana. Takum
o0pa3oM, KaxkeTcs, 371eChb BBl BUAHWTE CaMble MEpBble (MUKPOCKOMUYECKHE) CTaIuH
MOJUTIOCKA HJIM PakooOpa3HOro, BO3HUKAIOIINE W3 HEOAYIICBICHHOTO MaTepuala,
coOuparoire BOKpyr cedst MUHEpaIIbI i GOpMUPOBAHUS 3aIIUTHON 0O0TOUKH.




- 60 -

Ecnu BBl cMOTpHUTE BHUMATENBHO, BBl YK€ BUAUTE CHHpaIeBUAHYI0 (GopMy 30J0TOTO
CeueHust pakOBUHBI, 00Pa3yIONIyIOCs BOKPYT MSCUCTOTO LIEHTpA:
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Tpu crenyromuxX CHUMKA BOMCTHHY OLIETOMIIAIOT. KaKIblii U3 HUX JEMOHCTPUPYET
MUKPOCKOIIMYECKYI0O BEPCHI0 OOBIYHOTO “‘MOPCKOTO Beepa”’, HU3BECTHOTO Kak
roprouusi. [laueko Ha3Ban cBod oOpazern ‘“mukporopronueii”. OH BepUT, 4TO B
Ipolecce IKCIEPUMEHTa OTKPBLUT HOBYIO (hOpMY MOPCKOM >KU3HHU.
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Bor wuzoOpaxeHue OJHOrO JIMCTA, KOTOPBIM, BEPOATHO, MOBPEXKIAECH B IpoIlecce
NIEPEHECEHNsT Ha CTEKJIBIIIKO MUKpockomna. [lotom TOT € camblii JIHCT B
YBEITUYCHHOM pa3Mepe, YTO MO3BOJISIET BUACTH TOHKUE, TOPUCTHIE U OYEBUTHO KUBBIC
CTPYKTYpbl BHYTpH Hero. Y HeHapyleHHbIN o0pa3el, Ie IUCThs PacTyT BMECTE.

[Tpubeperas camoe Jiydilee HANoOCIEI0K: HA HUKHEM HM300paK€HUU y HAc €CTh TO,
YTO KaXKETCS CJIOKHBIM, MHOTOKJIETOYHBIM OpraHu3sMoM! 3a 24 gaca 3TOT MaJ€HbKUN
CyOBEKT MOSIBISAETCS MOJHOCTHIO OCHAIIEHHBIM - C TOJOBOM, OOJBIIMM OBAJIBHBIM
TEJIOM ¥ MHO>KECTBOM CIIMHHBIX OTPOCTKOB B KAUECTBE OUEBUAHON (DOPMBI 3aITUTHI:



W BHOBB: HU OJIMH U3 3TUX SIBHO KMBBIX OPraHU3MOB HE MOT BBIKHTH ITOCJE ITPOLECCa
crepunm3anuu. M Bce ke, Korna Mel IpeAOCTaBIIsIeM 3TOM MHEPTHOM Macce 24 yaca
JUISl COBEPILEHMS] CBOEH Maruu, Mbl BUJIUM IMOSIBJICHHE (PAHTACTUUYECKU CIOKHBIX
YKU3HEHHBIX (HOopM.

NuTepecHO  HAMOMHUTH, 4YTO OOpa3lbl, B KOTOPbIX HE HCIOJB30BAJICS
CTepUJIM30BaHHBIA TMECOK, HE IMOKa3aJd Takoro BuAa pocta. YToObl MOIYyYUTh
HauOoONbIIUKA 3(PQEeKT, Ballld HCXOAHBIE MaTepuaibl OJKHBI OBITH HACTOJBKO
YUCTBIMH, KaK TOJIBKO MOKHO.

OT0, KOHEYHO, MOATBEPKIaeT paboTy n-pa JpHa bropuiia, KOTOpsId MPOJBUHYJIICS
HAMHOTO Jajibllle ¥ HaOMIoIad TO, YTO, KaXKETCSI, MHUKPO dYepBeoOpa3HbIMU
CTPYKTypaMu, MNOSBISOIMMUCT U3 “Bakyyma’ . IlpexncraBusercs, dYTO OHHM
BBICTYIIAIOT B POJIM NPEAINIECTBEHHUKOB MMPUMHUTUBHBIX KJIETOYHBIX CTPYKTYp,
Pa3BUBAIOIINXCS CIOHTAHHO.
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Ckaxy, uro bropuir o4yeHb 3a0ecrOKOMJICS, KOI/Ia Hadajdd pacTH Oojee CII0XKHbIE
KJIETOYHBIE CTPYKTYypbl. OH yOWJI HMX, 03a00YEHHBIM TeM, YTO OHHM MOTYT CTaTh
NIaTOT€HHBIM BUPYCOM WJIHM KaKOK-TO IPYTrOM OMACHOCTBIO JJIs YEIOBEYECKOMN )KU3HU.

XoTs ceiuac 3Ta MOJENb MOYTH HE MOJBEPraeTcs COMHEHMIO, OHA OCTaBJISIET HAC C
napaaokcom: “YUrto ObuIO pasblie, Kypuua win giio?” Koneuno, otBet takoB: “Oba
cymecTBylOT kak Paszymusiil [Ipoekr, 3anmucanHblii B caMOi 3HEpruu, oOpasyrolei
Hairy Beenennyro”.

CB0OOOJHO TUIaBAONIAS MbUIb B FajJakTUKE OYMILAETCS M0 OeIoro KajeHHsl TONKaMHu
3BE3/THOTO OTHs. TOYHO Tak ke 10 0e0oro KajleHus HarpeBaja Mopckoit mecok [ladexo.

B X07101HOM KOCMHYECKOM MPOCTPAHCTBE Bbl Obl COOpaiM MbUIb U MOMECTUIHN €€ B
TrEPMETUYECKU 3aleyaTaHHbI KOHTEHHEp. 3aTeM, €ClIM Hallla MOJENIb BEpPHA, TOrJa
CleAyeT OXHUIaTh YBUIETh, YTO MbUIL HAYHET CIIOHTaHHO coOupath ceds B JIHK,
Hapyllas BCe U3BECTHbIC 3aKOHBI (PU3nKH!

NMenHo »53To0 U chaenana MeEXIyHapoJIHas TIpynmna YYeHbIX, BO3IJIaBlsieMas
Poccuiickoit Axanemueit Hayk (PAH), koTopoit Mbl 00s3aHBI NpEABIIYIIUM
npopsiBaM B uccienopanuax [JHK!

B cratee PoGepra byza mna caiite UK Times Online, o3zarnaBnennou “IIbiib
CTAHOBHTCS )KHBOU B KOCMOCE”’, €CTh TTOATBEPIKICHUE, KOTOPOT'O MBI JKJIaJIH:

“YueHble OTKpBUIM, YTO B KOCMOCE HEOPTaHHYECKH MaTepuan MOXeT 00JaIaTh
XapaKTEPUCTUKAMH JKUBBIX OPTraHW3MOB, PAa3BUTUEM, KOTOPOE MOTJIO Obl U3MEHUTH
B3IJIA/Ibl HAa BHE3eMHYIO ku3Hb! MexnyHaponnas rpynna PAH, UHctutyt nmenu
Maxkca Ilnanka B I'epmanuu u YuuBepcutrer CuumHes OOHApYXWIH, YTO
rajJlakTU4ecKasi MbUIb MOXKET CIIOHTAaHHO (OPMHUPOBATHCS B CIHUPAIM M JBOMHBIC
CIUPAJH... U YTO HEOPTAaHUYECKHE TBOPEHHs 00a1at0T MaMSThIO i CIIOCOOHOCTBIO K
Pa3MHOKEHUIO .

B cuenyromeM nOpemsioKEHUM  3aMETbTE, UYTO COBETHUKM AMEPHKAaHCKOTO
NPAaBUTENBCTBA MIPEAIaraoT Mog00HOE UCCIIeI0BAaHUE:!

“IlomoOHOE TEepeOoCMBICIICHHE TEPCHEKTUBBI BHE3EMHON JKU3HHM Mpejiaraercs
HamuonansueiMm  HMccnenoBarenbckum  COBETOM  COBETHMKaAM  AMEPHUKAHCKOTO
npaBuTenbCTBA. OHO roBopuT 0 ToM, uTo HACA crnexyer Hauath uccieoBaHHUE TOTO,
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YTO ONMUCHIBAECTCS KaK ‘“CTpaHHas KU3Hb , - OPTaHU3MOB, Y KOTOPBIX OTCYTCTBYET
JIHK wunu npyrue monexyinbl, oOOHapy>KeHHbIE y )KU3HU Ha 3emiie”.

Ceituac MBI BO3BpaIllaeMcsl K CyTH UCTOPUHU U CIBIIMINM eIle 0oJiee PeHOMEHAIbHYIO
JeTaiib 00 3TOM BOCXUTHUTEIIbHOM, HOBOM HAay4YHOM IPOPHIBE C PEBOJIOIUOHHBIMU
npuMeHeHussMu. EnuHCTBEeHHas ommOka B TOM, 4TO 3TOT 3¢G(EKT MPUIUCHIBACTCS
“3JIEKTPOMAarHUTHBIM CHJIaM™, @ HE€ TOPCHUOHHBIM MOJIsIM. HO 3TO €IMHCTBEHHBIN
croco0 omyOIMKOBaTh PE3YJIbTAaThl UCCIICIOBAHUS HA 3araje:

“HoBoe uccrnenoBanue, onyonukoBanHoe B Hoom XKypraase @usnku, BHISBUAIO, YTO
HEOpraHuuyeckasl MbUIb, KOTOpas yJep)kKuBajach B ¢GopMe IUIa3Mbl MpPH HYJIEBOU
rpaBuTanuu, (GpopmMupoBana CoupalieBUIHBIE CTPYKTyphl, oOHapyxeHHble B JIHK.
Yactumel coOuparoTcss BMeECT€ TOJ JIEWCTBHEM  JJICKTPOMATHUTHBIX — TOJICH
(TOPCUOHHBIX), KOTOPBIE, IO MHEHUIO YUEHBIX, MOTYT COJAEPKATh KOAbl, CPABHUMBIE C
reHEeTUYECKON MH(OopManuen, Ipucyiieid opranndaeckoil marepuu. [IpencraBnsercs,
YTO 3TU KOJbl MOTYT NE€PEIABATHCS CIEIYIOEMY TOKOJICHUIO .

OkcnepumenTbl MHcTHTYTa Makca Ilnanka B 'epmaHnn nmpoBOIWIIMCH B YCIOBUSX
HyJIEBOM rpaBuTanvu U Ha MexayHapoanoit Kocmuueckoit Crtanuuu, Ha Beicote 320
KM Haja 3emiieii. Haxoakm HaBenaw Ha MBICHB, YTO CHHpPaiTbh Morja Obl OBITH OOIIEH
CTPYKTYPOM, CKPEIISIONIEN BCIO dKU3Hb, OPrAaHUYECKYIO U HEOPTAHUYECKYIO .

Ntak: HecBA3aHHbIC, HEOPraHUYECKHWE MaTepuadbl MOTYT CIIOHTAHHO M Pa3yMHO
CBS3BIBATHCA B CIHpanb, 4ToObl chopmupoBath JIHK... B X0JOZHBIX IycTOTax
kocmoca! Ogna monekyna JIHK — takas ke COBOKYIMHOCTb, Kak I1ej1ast SHIUKIIOTE U
[TosTomy ©0e3 ©Oojee BBICOKOTO, OPTraHU30BAHHOTO pasyma, YOpPaBJSIOIIETO
MpoIeccoM, MbI He MokeM 7To oObsicHuTh. B Kocmoce ecth Hekas ¢opma
OPraHU30BAHHON Pa3yMHOW CHIIbI, OTBETCTBEHHAS 3a COTBOPEHUE KU3HU, KAKOU MBI
ee 3HaeM. JIHK — 310 pe3oHaHCHO HAacTpOEHHAs aHTEHHA JUIs “TIOJIsi CO3HAHUS, U BCS
Hama ColHeYHasi CUCTEeMa MOJBEPraeTCsl YHEPreTUUeCKON Harpyske, Kotopas Oyaer
00J1aaTh CIOHTAHHBLIM SBOJIIOLMOHHEIM JeiicTBueM Ha JIHK.
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AHK
AHK KaK KMBOM KBAHTOBbII KOMIILIOTEP
MbIc/Ib IOKUHYJIA T0JIOBY, He BbIJIEP:KaB OJIHHOYECTBA!
EcTtb TOIBKO ABe OecKkOHeYHbIE Beln: BeesleHHasA U I1ynocTh.

Xots HacyeT BcesieHHOM f1 He BIIOJIHE YBEPEH

ek

JHepreTu4ecKu ynpaJjsieMasi 3BOJIONMS

I'apsieB nmokazam, urto ¢anrom JIHK cmocoben mormomars ¢GOTOHBI CBeTa U
yAepKuBaTh UX Ha Mecte. CuiieH 1 (JaHTOM HACTOJBKO, UTOOBI I€NIaTh TO K€ caMoe
C aToMaMU M MoOJIeKyJIaMu? Y Hac €CTb HEKOTOpbIE MHTEpPECHBIE Mojcka3ku. B 2008
rony Cepreit Jleiikua nomerntan pasubie Buabl JIHK B 00buHyI0 coneHyio Boay, 6e3
MIPOTEMHOB WJIU BEIIECTB, KOTOPHIE MOTJIA OBl TOMOTATh UX B3aUMOJCHCTBHUIO JIPYT C
apyrom. Kaxneiit Bung JJHK momeuancs pasHeiM (piryopeclieHTHBIM COEIUHEHHEM.
VY IuBUTENHHO, MJACHTHUYHBIE MOJICKYJIBI HAdalyd 3arajo4yHoO MPUTATHUBATHCS JPYT K
JIpyry, JEMOHCTPHpPYsS KadecTBO, ‘moXoxkee Ha Tenenarthio’. KOHKpeTHO,
coBmectuMbie Mosiekynbl JIHK coOupanuce BaBoe Oosbilie, 4eM MOJEKYIbl C
pPa3HBIMU TEHETHYECKHMH TMOCIEI0BATENbHOCTAMU. JIEHKMH CYUTaeT, 4YTO 3TOT
3 deKT co3maeTCA INIEKTPUUSCKUMHU 3apsjaaMd, HO BaXXHO TO, YTO OH paboraer.
JlanpHeunme 3KCIepuMEeHThl MOTJIM Obl JJ0Ka3aTh, 4TO 3TO jenaet nojie VMcrounuka.
Ono cobupaer JJHK u3 kpolieuHbIx aTOMOB U MOJIEKYJI, €lle He CHOPMUPOBABIINX
naxe 0a30BbIe AMUHOKHUCIIOTHI.

B 2007 romy, xomnektuB yueHbIXx u3 Poccum, I'epManun u ABCTpaiuu, MOA
pykoBojactBoM B. H. [lutoBuua oOHapyxuj, 4TO OOBIYHAA MbUIb COOMpAETCS B
cTpykTyphl, onobusie [IHK, Oyayun monaBemieHa B rjia3Me 3apsDKEHHBIX YacTHIL.
[logoOHbIE yCOBHS MBI HaxoJUM BO BHEIIHEM KocMoce. Jlisi BOCIpou3BeIECHUS
TaKUX YCJIOBUU ObLIa CO3/1aHa KOMIBIOTEPHAsT MOJIEb, HE 0XKHJAJIOCh HU TMOPSIKA,
HU CTPYKTYPUPOBAHUS, HO MbUIb €CTECTBEHHO (OPMHUPOBANACH B CIUPATICBUIHBIC
ctpyktypsl. Ctpykrypsl, nogodusie JIHK, nputaruBamuce apyr k apyry. OuHu
JEMWINCh U 0Opa30BBIBAIM JIBE OJMHAKOBBIX KONUU OpHUIMHAla Kak B Ipollecce
pa3MHOKeHUs. OHU U3MEHSIIU CTPYKTYPY COCElIel, TPOCTO HAXOSACh PSAJIOM C HUMHU.



- 68 -

Takke, ToKa MPOJOJIKAIOCH BOCIPOU3BEICHHUE, OHM Pa3BUBAIUCH BO Bce Ooiee
cinoxHble CTPYKTYypbl. CormacHo L{UTOBUYY, “ITH CIIOAKHBIE CAMOOPTaHU3YIOIIUECS
MJIa3MEHHBIE CTPYKTYPHl JEMOHCTPUPYIOT BCE HEOOXOAMMBIE CBOMCTBA, YTOOBI
KBaJIN(ULIIUPOBATh UX, KaK KaHAUJATOB HA HEOPTraHUUYECKYIO KUBYIO MATE€PHIO... OHU
aBTOHOMHBI, BOCTIPOM3BOJIATCS U pa3BuBatorcsa’ . bonee toro, B 2006 roay mpodeccop
actponomuu Kamudopuuiickoro YumuBepcuteta B Jloc-Amxkenece Mapk Moppuc
OO0BSBUJI O 3aMeUYaTeIbHOM OTKPBITUM TYMaHHOCTH BO3JIE€ LIEHTPA FaIaKTHUKHU, KOTOpast
uMena JBOWHYIO crupaib, nonooHyro JHK: “Mbl BuauM 1Be CIUIETEHHBIE HUTH,
oOBHBarOIIUECS BOKPYT ApyT Apyra, kak B Mmosiekyne [JHK... B kocmuueckoii cepe
HUKTO HE BUJEJN HUYEro MoAOOHOro paHblie.... To, 4TO MBI BHUAMM, yKa3bIBaeT Ha
BBICOKYIO CTEIEHb MOPsIAKA”.
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B suBape 2011 ronma, maypear HoOeneBckoil mpemun oOBABWI O IyOJIMPOBAHUU
kycouka J[HK Oakrepum B 3ameyaTaHHOW mpoOuWpke ¢ mpocTtoi Boaou. Boma B
npoOupke mpeoOpa3oBanack B TouHblM AyoOnukar JIHK, xoTopas miaBana B apyroi
3armevyaTaHHoON MPOOUpKe, HAXOAIIEHCS PAIOM C TMPOOUpKON ¢ Boaoi. UTOOBI 3TO
pabotano, opurnHaibHbIA 00pazen; JJHK nomkeH cuibHO pa30aBisAThCS, U K HEMY
clenyeT MPUIIOKUTH ci1aboe AJIEKTPOMArHUTHOE Tojie ¢ yacToToil 7 repi. YUepes 18
4acOB HEKOTOpbIE MOJIEKYJbl BOJBI B 3arieuaTaHHOW MpoOupke mpeoOpa3oBajuch B
coBepuieHHble MoJiekynbel JIHK. J[xon /lanH nucan o cinenctBusx OTKpbITHA JIrOKa
MonTtanne Ha caiite Techworld.com.

“Yro Bce 310 3HaUUT? BO3MOXKHO, pacipoCTpaHEHUE KU3HU CIIOCOOHO MOJIb30BATHCA
KBaHTOBOW MPHUPOJION pealbHOCTH, YTOOBI MIPOCLIMPOBATH C€0si TOHKUMHU CIIOCOOaMH,
KaK TMOJICKAa3bIBAJIOCh B MPEABIAYIIMUX dKcnepuMmeHTax. M Hao0opoT, BEpOsATHO cama
JKU3Hb SIBJISIETCS CJOKHOW MPOEKIMEH KBAHTOBBIX ()EHOMEHOB M 3aBHCHUT OT HHUX
KaKUM-TO €Il HE MOHSATHBIM 00pa3oM, MOCKOJbKY €ro OUY€Hb TPYJIHO OOHAPYKUTh...
[To-BuarMomy, Boja ABJIsIack Xopoluen cpeaoi, B kotopoit [IHK morna konupoBaTh
ce0s1, MOJNB3YSACh MPOLECCAMU KBAHTOBOM 3allyTAHHOCTH U “‘TeJlenopTauy’”’.

JIHK MoxeT co3maBaThCs 110 KBAaHTOBOMY IIA0JIOHY, KOTOPBIA MBI HE MOKEM BHUJICTh
WM U3MEPATHh HAIpsMYyIO0; OH CYIIECTBYET, KaKk CTpyKTypa B moje McrouHuka u
BIIMCaH B 0a30BbI€ 3aKOHBI, YMpaBJAIoNMe MaTepuell u sHeprueit. CrnocobHa mu 3Ta
PHepreTHYeckas CTPyKTypa coOupatbh (OTOHBI, aTOMBl U MOJIEKYJbI, YTOOBI
MOSIBJSUIACH JKU3Hb, KAKOM MBI €€ 3HaeM. BO3MOXKHO, OTBETBI CMOTPAT HaM B JIUILIO,
KaK TOJBKO YTO OTKPHUI MOHTaHbE, HO OOJBIIMHCTBO YYEHBIX HE XOTIT STUM
3anuMatbes. Co BpemeHd Pedopmanmn, mexay yuensiMu u LlepkoBbIo CyIIecTBOBAIO
HErJIacHOE coruaimeHue — “Bbl uMeeTe feno ¢ 1yxoM, Mbl UMeeM JeNo ¢ GakTtaMu. A
(baKThl TaKOBBI, YTO KHU3Hb — ATO CIIy4aii, 1 y BceneHHO! HeT HU BBICOKOM LIeH, HU
pazyma”. To ecTb, 3TO Takas e cClenas pelUruo3Has Bepa, Kak Jiobas apyras.
[TosToMy maBaiiTe MOCMOTPUM, YTO HAM YJIACTCS HAWTH.

IBOJIONMA KHU3HHU HA 3emJie

Kyna 61 Mbl He mocMoTpenu Ha 3emie, Mbl Be3le HaxoauMm Oaktepun. Kaxk
coobmanock B “Scientific American”, orpoMHOE pa3HOOOpa3ue MHUKPOOPTaHHU3MOB
ObLI0 OOHAapyX EeHO B KepHax, B3AThIXx Ha TiyomHe 500 M mox pexoit CaBaHHA.
bakTtepun Haxomunuch Aake B KEpHaX, M3BICUEHHBIX C TIYOMHBI 2,8 KM TMOA
MOBEPXHOCTHIO 3eMJIU. B 0JHOM rpamMmMe 0OBIYHOTO BEPXHETO CJIOS MOUYBBI MOYKHO
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HaWTHU CBBIIIE MUJUIHApa OakTepHil, U 1axke B o0pa3iiax rOpHON MOPOJbI, MOTHATHIX
c rnybunsl 400 M KOpBI 3eMJIM, MOXHO OOHApyXuTh TAe-TO okojo 100-10 muH.
Oakrepuit. [lox moBepxHOCTBHIO XKUBYT cBbilie 9.000 pa3HBIX BHUAOB OakTepuii, U
HEKOTOpBIE MPOIBETAIOT MPHU TeMmnepaTypax Bbiiie 750C.

KoneuHo, BBl MOXE€T€ JyMarTh, YTO JapBUHOBCKAas J3BOJIIOLUMS Hay4dHa, HO
pPacCMOTpPUTE CIEAYIOIIee: AaKe B Cllydae ¢ MHUKPOOaMHU HMMEET MECTO OTPOMHOE
pazHooOpaszue Bced maruu, Tpedyromeics s corBopenus ku3nu. Mmerorcs JTHK,
CUHTE3 NPOTEUHOB, JBIXaHHWE, IBW)XKEHUE, OCO3HAHHE M BCE 3araJl0YHbIE CBOMCTBA
3axXBaTbIBaTh (DOTOHBI, KOTOPBIE MBI 00cyxaanu. Hamelr 3emiie Bcero 4 muuapiaa
JIET, U, TMIOX0KE, BCE HAUMHAJIOCH C PacIUIaBIICHHOW opo/bl. ITlopora He oxnaxaanach
JIOCTaTOYHO, U1 ((OPMUPOBAHUS OKEAHOB, A0 3,8 MUJUIMAPIOB JIET Ha3aj, HO JaXe B
TO BpeMsi OOHApY>KHMBAJIUCh TOPHBIE TMOPOJIbI, COJIEpPKAIME BCE OCHOBHBIC BHU/IbI
pacTeHul, co3laHHbIX MyTeM (orocuHTe3a. Eie mHTEpecHee, B MOpoaax, KOTOPHIM
3,8 mwinuapaa jetr, oOHapyXeHbl HPUMHUTHUBHBIE JPOXKIKEBbIE OPraHU3MBI. ITO
3HAYMUT: KaK TOJBKO HA 3€MJIE MOSABUIIACH BOJIA, CPa3y K€ BO3HUKIIA KU3Hb.

VYxonga Ha 3,5 Muimapaa JeT Has3ad, B TOPHBIX MOpPOAAX, HE pacIIaBICHHBIX
BYJIKAHMYECKOW AaKTUBHOCTBbIO, Mbl HAaXOJAMM HAMHOTO OOJbII€ OKaMEHEBIIMX
MukpoOoB. CormacHo JxoHmko Makdanneny, “Mup HEAOCTATOYHO BEIUK JIJIS
Pa3BUTHUSA JKU3HH, €CIIU LIETUKOM IoJIaraThCsl Ha ciayyail... OkamMeHeBIIne MUKPOOBI
BBITTIAIAT KaK COBPEMEHHBIE JKMBBIE OpraHu3Mbl. I OHU Takue K€ CIOXKHBIE.
Bo3MOxkHO, XKHU3Hb HEBEPOSTHA, HO TOABISAETCA O4YeHb ObICTPO”. UTOOBI J0Ka3aTh
HEJIETIOCTh UAEH ciydaiiHocTH, 6uonor MTU Beuucini, KakoBa BEPOSATHOCTh TOTO,
4YTO AK€ OJUH TMPOTEHH C COTHAMH aMUHOKHUCIOT CHOCOOEH (HOpMHpPOBATHCS
MOCPEICTBOM Cily4yaliHOM MyTanuu. W npuiien K BEIBOAY, UTO OHA paBHA | K 4uCHy C
65-10 HyJISIMU.

B 2008 roay crates B xxypHaie “Wired” omyOinkoBana OMUCaHUE HOBBIX OTKPBITHA.
Oxa3biBaeTcs, YT0 OAKTEPUU MOTYT JKUTh B CAMBIX HEOIArompUsATHBIX MECTax 3eMJIH,
BKJIIOYAs TIJCIOIIEe TEIJO BHYTPHM BYJIKAHOB M  SICPHBIX PEAKTOPOB U
3aMOPAKMBAIOIIUNA  XOJOJA B TiayOMHax apktudyeckoro Jpaa. [lo cymiecTBy,
aHTapKTUYECKHE OaKTepUU CIOCOOHBI OTTAaMBaTh M BO3BpAIaThCA K KU3HU Tocye 10
MUIMapaoB jeT. Takke B cTaThbe TOBOPUTCSA, YTO MHUKPOOBI MOTYT BBLACPKUBATh
HIOK OT 3almycka B KocMoc, M B mblmu ¢ KomeTsl 8IP/Wild 2 oGHapyxeHbl
AMUHOKHCIIOTHI — IPEIIIIECTBEHHUKY BCEe Ononorndeckon xu3nu. Eme omHo
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HenaBHee wuccinenoBanne KMwmmepckoro Komnemxka B JloHmone Hamwio ypacuin u
kcaHTuH — npeamectBeHHukn [IHK - Bo ¢parmenTtax mereoputa, ymaBLIEro B
Asctpamun B 1969 rony. B suBape 2011 roma Awmepukanckoe ['eosormueckoe
OO611ecTBO 0OBSBHIIO, UTO KUBBIE OAKTepUN OOHAPYKEHBI TUIABAIOIIMMHU B )KUIKOCTH,
KOTOpasi momajna BHYTph KpuctamioB coiu 34.000 ner wazan. OHu Obuin
CMOpPIICHHBIMU, MaJICHBKUMH H, Ka3aJoch, NpeObIBaId B 3UMHEN crsuke. YToObI
NPOCHYTHCSI U 3aHATHCS OOBIYHBIM BOCIPOM3BEICHHUEM, UM MOTpPeOOBalIKCh JIBa C
MOJIOBUHOM Mecsna. “Mbl He yBepeHbl B TOM, YTO MPOUCXOIUT, - CKazajl mpodeccop
Tum Jloysncteiin. — M npuxoaurcs “aumnuth” JJHK, moTomy 4to oHa aerpaaupyer
CO BpEMEHEM .

Eme 6onee yauBUTENbHOE OTKPHITHE OBLIO COBEPIICHO OPUTAHCKUMH aCTPOHOMAaMHU
Copom @penom Xoiutom n Hanmnaom Yanapoi BukpamacuHrom, McciaeqoBaBIIMMU
cocTtaB rajgaktudeckord mput B 1960-x romax. C pacTymiell yBEpEHHOCTbIO JaHHBIE
MO3BOJIWIN MPENONIOKUTh, YTO OOJIbIAsl YacTh MBI BO Bcel ramaktuke — 99,9% -
Ha caMOM Jielie 3aMOpOKeHHbIe OakTtepun. Bce Hawamoch ¢ Toro, 4yro Xon u
Bukpamacunr mszyuyanu uHpakpacHOE H3JIydeHUE OT NbUIM B HAIIel TallaKTHUKE U
MPULUIA K BBIBOJY, YTO YacTUUbI NbUIK - Ha 70% monble BHyTpu. bakrepun uMeroT
MPOYHYIO BHEIIHIOI KJIETOUHYIO O0OJIOUKY M MSATKYIO BHYTPEHHIOIO YacCTb. YUYEHBIE
OBLITU TOTPSICEHBI, KOTJa OOHAPYX UM, YTO 3aMOpPOKeHHbIe OakTepun Toxke Ha 70%
nosibie BHYTpH. [IpennosioxkuB, 4TO YacTHUIbl TaJTAKTUYECKOM MBUIA 3aMEP3IH U
BBICOXJI, OHH COBEPIIEHHO YBSI3aJId TEOPUIO CO CBOMMH HAOJIIOICHUSIMHU.

DTO mpuBENO K YAUBUTEIBHOMY BBIBOAY: “Mex3BE3/IHbIE 4YacCTHUIbl, KOHEYHO,
JIOJDKHBI OBITh OaKTEepUsIMH, XOTS M 3aMOPOXEHHBIMH M CYXUMH, BO3MOXHO,
MepTBbIMU. 110 KpaitHell Mepe, 3Ty TUIOTEe3y HAJIEKUT UCCIIEI0BATh .

B nexuun 15 anpens 1980 rona Xoiis BeIcKa3aics Tak:

“MOKHO CKa3aTh, UTO MUKpoOuonorus Oeper cBoe Haudaio B 1940-x romax. Torna
Hayaj pacKpbIBaTbCs HOBBIM MHUpP CaMOW YJIMBUTEIBHOM CIIOKHOCTH. B
PETPOCTIEKTUBE 3aMeyaTeIbHO, YTO MUKPOOHOJIOTH HE Cpa3y OCO3HAIHU, YTO MHpPY, B
KOTOPBIM OHU MPOHUKIH, 0053aTeIbHO HEOOXOAUM KOCMHUYECKHUi mopsaok. Jlymarto,
OyIyIIuM TIOKOJICHUSM KOCMHYECKOE KauyeCTBO MHUKPOOHMOJOTHH OyAeT Ka3aThCs
TaKUM € OYEBUAHBIM, KaK OUEBHIHO HBIHEUIHEMY TmOKoJeHHto, 4yTo CouHile
ABJSIETCA LHEHTPOM Hameld COJIHEUHOU CUCTEMBI .
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BoNBIIMHCTBO ~ YYEHBIX, KOTOPBIC YyIOCYKWUBAIOTCS THCAaTh O MEXK3BE3IHBIX
OaKTepusix, BCE €IIe MBITACTCS HOCUTHCA C YIO0OHOH MIeei, 4To 0aKTepuu pa3BUINCH
MOCPEJICTBOM JAPBHHOBCKOW MYTAIldH, 3aMEp3JId M BBICOXJIM B KOCMOCE, a 3aTeM
YIApWIUCh O 3€MJII0, T/Ie M TOCESJIM BCIO JKM3Hb. DTO OTPOMHBIN Iar BHIEpea B
OCO3HAaHWM TOTO, YTO OAaKTEepUH TOBCIOMY, IOCKOJIbKY HMMEHHO 3TO H JeNaeT
Bcenennas — co3naer xu3Hb. Ecim 3T0O Tak, Torjga Kak Mbl MOTJIA TIPOITYCTHTh TaKOE
BOCXUTHTEIHHOE OTKPBITUE B HCTOPUU HAYKHU?

B nocroitnoit BHuManusi kHure «Vckpel sku3zHu» mnpodeccop Jxeiimc Crpuk
packpsul: B 1800-x romax cCyliecTBOBajl HETJACHBIA CTOBOP - IMOJABIISITH JHOOBIC
HAay4HbIE OTKPBITUS MHKPOOOB, KOTOpBIE MOSIBISUINCH CIOHTAHHO M3 HEXKHUBOU
MaTepUH, a HE B PE3YJIbTATE “‘CIIyd4allHOW NapBUHOBCKOM MyTauuu’ . CTPUK MOSICHHUII
ceoto mozunuio B 2003 roay Ha KoH(pepeHUUH, NpoBeleHHOM MHCTUTYyTOM
Bunbrensma Peifua, Ona Obina 3amucana u omyonukoBaHa B MHtepHere J[>kekom
®nennenom. B 1800-x rogax ®panmysckas Axkagemus Hayk mpeaioxuiia 1eHEKHbIN
npu3 JIIOOOMY YYE€HOMY, KOTOPBIA CMOXKET yOeIWTeNnhbHO [0Ka3aTh, YTO IKU3Hb
BO3HHMKJIA CIIOHTaHHO WM ciiydaitHo. [Ipu3 goctancs JIyu Ilacrepy. Korna Ha nakere
MOJIOKA BBl BUJIMTE HAJMUCH ‘‘TIACTEPU30BAHHOE”, 3TO 3HAYUT, YTO B HEM YOHUTHI BCE
OakTepuu. OTOT mponecc Ha3BaH B yecTh Jlym Ilacrepa. IlpoGnema B TOM, 4TO
conepuuku Jlyu [lactepa Bce-Taku MOTYYUIIU XKU3HEHHBIE (DOPMBI, BHIpACTABIIUE U3
HEKHUBOM OKPYKArOUIEH Cpenbl, MOCPEICTBOM IPENAPUPOBAHUSA CEHA, MOJHOCTHIO
CTEpPUIN30BaHHOTO B BoJie. [lacTep mpoCTO OTKa3aics MOBTOPUTH 3TH SKCHEPUMEHTHI.
Eme Gonpiie pasouapoBbiBaeT TO, 4To U caM [lactep oOHapyX Wi >KW3HB, KOTOpas
CIIOHTAHHO TOSIBJISIACh B HEOOJBIIIOM TMPOIIEHTE €ro COOCTBEHHBIX IKCIEPUMEHTOB,
HO HUKOT/IA 1a’Ke HE MHUcall 00 3TOM, CUUTAsl JaHHbIE OMIMOOYHBIMUA U HETOCTOMHBIMU
YIIOMUAHAHUSL.

buorenernueckas cTopoHa neb6aToB colepkaia CBEICHUS O TOM, UTO TaKHE BBIBOJIbI
MPOCIEKUBAIOTCS BILIOTh 0 1837 roma, no ManousBecTHOU pabotel DHapio Kpocca.
B TO BpeMsi 31€KTpUYECTBO SBJISUIOCH HOBBIM W BOJIHYHOIIHUM (enomenoM. Kpocc
TIIBITAJICS. UCKYCCTBEHHO BBIPAIIMBATh KPUCTAJUIBI, ITOMEIIAsi XUMUYECKUE BEILIECTBA
noa JAeicTBUE Cinaboro 3JEeKTpUYeckoro Toka. KOHKpeTHO, OH CMeluBall
KPEMHEKUCTBIA Kalduil ¢ CONSIHOM KHUCJIOTOM, a 3aTeM J00aBissT B CMECh KyCOYEK
nopuctoro kamHs (okcup sxene3a u3 Besysus). Kamenb nponuThiBazics cMechblo.
3areM OH TOMeNIal KaMeHb B MaJeHbKYIO OaTapelo H HaJesuicsl TOJYy4YUTh
VCKYCCTBEHHBIE KPUCTAJIJIbI KPEMHHMS, BEIPOCIIME B KaMHE. BMecTO 3T0ro oH
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MOJTyYrJI HEYTO OYCHBb-OYCHBb CTpaHHOe. Ha uYeThlpHaANIATHIA JcHB, C Hadaia
IKCTIEPUMEHTA, B CEpeAMHE HadJIEKTPU30BAHHOTO KAMHS TMOSIBIJIOCH HECKOIBKO
MaJICHBKUX O€JIOBaThIX HApocTOB. Ha BoceMHaANaThlii JeHH OHHM YBEIWYWIHCH,
BBITYCTUB W3 ce0s ceMb WiIM BoceMb HuUTeH. Mx pasmep Obl1 Oojblne, udem
noJyuiapue, Ha KOTOPOM OHHU POCTIH.

B 1837 romy Kpocc cooOmmi o mpoucxoisiieM B CcTaThbe, KOTOPYIO Hamucail s
Jlongonckoro Dnekrpudeckoro OOIecTBa.

“Ha nBanuath m1eCTOM A€Hb 3TH HAPOCTHI MPUHSIIH POPMY MPEKPACHOTO HACEKOMOTO,
CTOSILET0 BEPTUKAJIBHO Ha HECKOJIBKUX IIETMHKAaX, 00pa30BaBILNX €r0 XBOCT. XOTS 5
YCMOTpEN B STOM MHOTO HEOOBIYHOTO, s HE MPHUAAl STOMY 3HAUYCHHs, XOTS Ha
JBaJIIaTh BOCBMOW J€Hb HKCIIEPUMEHTA 3T MAaJEHBKHE CYILIECTBA Hayalu JIBUTATh
cBOoMMH Horamu. Sl Ob1 oOueHb yAuBIEH. Yepe3 HECKONbKO JHEH CcyllecTBa
OTIEIWINCh OT KaMHS M HadaJd JABUTaTbCi B PAcTBOPE KAayCTUYECKOW coapl. B
TE€UEHUE HECKOJIBKUX HEJEb, OKOJIO COTHU CYIIECTB MOSIBUIMCH HAa KaMHE”.

[IpencraBnsieTcs, 4TO 3TH CyIIECTBa MOXO0XK Ha BuA Acari — dopmy kiema: “S
MCCIIEIOBANT UX TOJI MUKPOCKOIIOM M 3aMETWJI, YTO MaJICHbKHE UMEJIH IIECTh HOT, a
OOJBIITNE - BOCEMb. DTH HACEKOMBIE OTHOCSTCS K POy KJIEIIeH, HO €CTh pa3jIndHbIe
MHEHUS, OTHOCUTEJBHO, SIBIISIIOTCS JIM OHU W3BECTHOW Pa3HOBHUIHOCTHIO. HekoTopbIe
YTBEPKIAOT, 4T0 HeT . Kpocc 3Han, 4To MOABEpPrHETCS HamajgkaM CO CTOPOHBI
koJuier. 11oaTomy OH CKpyITyJ€3HO MOBTOPHII 3KCIEPUMEHT, TIIATEIBHO CTEPHIIA3YS
TEIUIOM BCE MHTPEAUEHTHI B 3aKPBITOM KOHTEHHEpPE €Ile 10 Hayajaa SKCIEPUMEHTA, HO
MaJICHbKHE KJIEIIY MPOAO0JIKAIHN MOSBISITHCS.

[pyrue ydeHsie MOBTOpUIIN dKCIIepuMeHT Kpocca u mosryumnu te ke pe3ysbrarsl. Ho
corinacHo ctathe @piHKa DnaBapjca, HanucaHHOW B 1959 rogy (oTkyaa Mbl B3suiH
BBIIICTIPUBECHHBIE IIUTAThl), OHH CIHUIIKOM OOsuTuCh TOBOpUTh 00 »TOM. Bcee
M3MEHWIOCh, Korja jereHaapubeiii Maiikn ®dapaneit cooOuum, 4To BBIPACTUI ITHX
MaJICHbKUX CYIIECTB B TeX k€ ycioBusAx. OH He OblT yBepeH, AeUCTBUTEIBHO JIU OHU
MOSIBISUIMCH CIIOHTAHHO B CTEPWJIBHBIX PAcTBOpPax WM BO3BpALlAJIUCh K KU3HU
ANEKTPUYECTBOM, HO M TOT U APYrOoW pe3ynbTaT ABIISIETCS BBI3OBOM TPAJULIMOHHOM
HayKe U OMOJIOTHH, KAKUMH Mbl UX 3HAEM.

Eme onnn nepBonpoxoaen, Bunerensm Peiu. Ero nccnegoBanne oproHHon 3HEPTUH,
KAaK OH €€ Ha3bIBaJ, paCLIEHUBAJIOCH KaK IIyTKa. TeM He MeHee, yUUThIBask BCE, YTO
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MBI pPacKpbhIBa€M B 3TOM HCCIIEIOBAHWM, MPEACTABISAETCS, YTO OH HAXOJIWJICA Ha
IIPaBUJIILHOM IyTH. Peliu npumen K BbIBOY, YTO OPTOH 3aI0JIHSET BCE MPOCTPAHCTBO
BO BcenenHoii, OH HE UMeEeT MaccChl, MPOHUKAET B MAaTePUI0, 00JIaTaET U3MEPUMBIM
NyJIbCUPYIOIIUM JBW)KEHUEM, CHJIBHO TIPUTATMBAETCS K BOJAE U €CTECTBEHHO
HAKaIlJIMBA€TCAd B OpPraHU3Max MOCPEACTBOM MUTAHUS, ABIXaHHUS W MPOHUKHOBEHUS
CKBO3b KOXy. Peilu co3man akKymyJIITOpbI, HaKalUIMBAaIOIME OPTOHHYIO YHEPTHUIO, U
OOHApyX W, YTO OHU CYIIECTBEHHO YBEJIWYHBAIOT CKOPOCTb 3a)KUBJICHUS pPaH U
OKOTOB y Ja0OpaTOpHBIX MbIIeH. Takke Takoe JiedeHue yMmeHbInano mmok. Ilocne
npeObIBaHUS B OPTOHHOM akKymyJsitope Peifua, ceMeHa BbIpacTalid B 3HAYUTEIHHO
OoJsiee KpyIHbIE U 3J0POBBIE PACTECHHSI.

Peitu ToXXe OOHApy>XWUJ CBHUJIETEIBCTBO CIIOHTAHHOTO 3apOKACHHUS JKU3HU B
CTEpWIbHBIX yciI0BUsX. [107] MUKPOCKOTIOM OH BHUEN TO, YTO CUUTAN IOJyOOBATHIMU
MATHBIIIKaMH cBeTa. OHU MOSBIISIIMCH O BOSHUKHOBEHHS CaMUX >KU3HEHHBIX (HOpM.
Peitu HaspiBan ux “OmoHamMu’™. DTa Teopus ObLla IIUPOKO OCMEsSHA U JI0 CHX TOp
Mo/IBEpraeTcs HamajkaM CKeNnTUKOB B IHTepHeTe, KpUTUKYIONTUX JaHHbIe Peliua kak
Hay4dHO-HecocTosiTeNbHbIe. Tem He MeHee, B 2000-m romxy mpodeccop Hrnacuo
[Tayexko ycmemHO BoOCHpoW3Ben pe3ynbTaThl Peitua, u ¢otorpadum TOro, UTO
BBIPOCIIO B IPOOUPKAX, MOTPSACAIOT.

IIpo6aema lapBuna

A Temepb JaBaiiTe MOTOBOPUM OO0 JBONIONUHU. XOTS OQUIMATIbHAS TOYKA 3PEHUS
TaKoBa, YTO JAPBUHOBCKAs BOJIOLMS — JIOKa3aHHBIN (akT, MHOTHE yU€HbIE MPUIILITH
K BBIBOJy, YTO OHA MPOCTO HEBO3MOXHA. M 3TO HE KPEalmOHUCTHI, ’TO U3BECTHHIC
Hay4HbIC UCCIIEIOBATENH C yUeHbIMU cTenensmu. Hampumep, npodeccop Jlyu bonrop
— I'maBa no Hayke ®@panny3ckoro Hanmonansnoro Llentpa Hayunsix Uccnenosanun,
cKazall: “OBOJIIOIMOHU3M — 3TO CKa3Ka JJIsI MOAPOCTKOB. JTa TEOpUS HUYEM HE
nomorja B pa3BuTuu Hayku. Ona Oecmnones3na”. Bomedranr Cmut, mpodeccop
matematuku u3 MTU u TNocymapctBennoro YumBepcuteta B OperoHe o003HaAYMI
CBOIO MO3UIINIO TIPEAEIBHO SICHO.

“Ceropssl... JTapBUHOBCKAsl TEOPUs BOJIOLMHU MOABEPraeTcs HamaaKaM, KaKk HUKOTa
panblie. Bce yBenuumBaroimieecss 4MCIO YBa)XKA€MbIX YYEHBIX MOKUAAIOT Jarepb
HBOTIOMOHUCTOB. [1o Goinbliel yacTu 31U “OKCNEepPTh” OTBEPIIIM JAPBUHU3M HE HA
OCHOBE PEJINTMO3HOM Bepbl WM OUOIEHCKON yOEeXKJAeHHH, a MO0 YUCTO HAy4YHBIM
COOOpaKeHUSIM ™.
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Hun Dnapumk, maneonronor m3 Amepukanckoro Myses EcrectBennoir Hcropun,
00Cy’KJ1all CKOPOCTh, C KOTOPOU CJI0XHAas )KM3Hb BHE3AITHO MOSBUIIACH Ha 3eMIle.

“Haumunas ¢ 600-T MIJJTMOHOB JIET HA3a],... IO BCEMY MUPY, IPUOIUZUTEIBHO B OJHO
U TO € BPeMsi, MHOTOUHMCIICHHbIE TOPHbIE LIETIH, JIUIIEHHBIE JETKO OOHAPYKHUBAEMBbIX
OKaMEHEJIOCTEH, BJAPYTr 3alOJHSIOTCS OCaJ0YHBIMUA MOPOJAMH, COJAEPKAIUMU
OPUYY/UIMBYI0  COBOKYMHOCTh  pakyLI€YHbIX  OECIO3BOHOYHBIX:  TPHUJIOOHUTOB,
OpaxuonoI0B, MOJUIFOCKOB. .. KpealnoHUCThI MPU3HAIOT OOJBIIYIO YACTh BHE3AIMHOIO
pa3BUTHUSL OOTaThIX W Pa3HOOOpA3HBIX OKAMEHENOCTEH Tam, IJle paHbIle HUYEro He
OBLIO... DTO BOCXUTUTEIbHBIN HHTEIUIEKTYaJIbHBINA BBI3OB™ .

B 1975 rony k. HopmanH, 30050r bputanckoro Myses EctectBennoit Mcropun
3aMETHII, YTO “TE0JIOTMYECKNE HAXOAKU HE MPEACTABISAIOT HUKAKOI'O0 CBUAETENBCTBA O
nosineHun puio”. B 1960 rony V. U. Cyunrton, Ttoxe u3 bpuranckoro Myses
EcrectBennoi Mctopuu, BeIpa3wics Tak: ‘“OBOJTIOIMOHHOE MPOUCXOXKICHUE MTUI] — B
OCHOBHOM BONpOC JAeAykuumu. Her cBuperenscTBa O CTaausX, 4epe3 KOTOpBIE
MIPOU3OIILIN 3aMETHBIE U3MEHEHUs OT pentuiinu 1o ntuibl”. [Ipodeccop Jlepek Arep
c otaenenus reojgorun Mmnepckoro Komnenxa B JIongone B 1976 roxy nucan: “Oto
JOJKHO YTO-HUOYAb /1a 3HAYUTh: MOYTH BCE MCTOPUU OO HBOJIIOLMH, KOTOPBIE S
u3ydJal B KOJUIe[Ke, Oy lyuu CTyJEHTOM, ceiiuac ‘pa3BeHYAHbI .

EcrecTBEHHO TOJIMA JAPBHUHUCTOB SIPOCTHO CPAXKAETCS C OMIO3UIMEH, YTBEPKIAs,
YTO MUMEIOTCS HOBBIE MOABWKKU. HO B cBeTe BCero, 4To Mbl MPEACTABUIN, HAPSIILY CO
MHOTMMH JPYTMMH JaHHbIMH, Teopus JlapBuHa J0JIr0 HE MPOAEPKHUTCA.
OKaMEHEeJIOCTH TOCTOSIHHO JAEMOHCTPUPYIOT OAWH BHUJ CYIIECTB, KOTOPBIA 3aTEM
OOHOBJISIETCS B HOBYIO YJYULIEHHYIO O0Jiee pa3BUTYIO BEPCHIO 32 BECbMa KOPOTKUH
MPOMEXYTOK BpeMeHU (Teojorudecku roBops). Fmeercs Bcero HECKOJIBKO
NEPEXOIHbIX OKAMEHEJOCTEH, CHOCOOHBIX MOAJNEPKAThb OPUTHMHAIBHYIO TEOPHIO
JapBuna. Mbl He BUAMM HUKAKUX OOpa3lOB PHIOBI, CKEJIET KOTOPOW HAXOIUJICS ObI
HAIOJIOBUHY BHE HAIOJOBUHY BHYTPH TeJla; Y Hac €CTh MOJUTIOCKM U PBIOBI CO
CKEJIETOM W HHUYEro Mexay HUMHU. M 3TO Jumibp OJWH W3 MHOTHUX KYpPbE3HBIX
npuMepoB. Jlaxke B cilyyae DJBOJIOIMM 4YEJIOBEKA MMEIOTCA 3HA4UMBbIE U
Hepaspenumbie TpoOnembl. Ecnu Bbl CHObIIanyd O TOWCKE TaK Ha3bIBAEMOTO
YIYLIEHHOTO 3BeHA, MEPEXO0IHBIX BUJIOB, KOTOPbIE MOTJIN Obl OOBSICHUTD, KaK pa3Mep
YeJI0BEYECKOr0 MO3ra BIIPYT YABOWJICA 3a KOPOTKOE BpeMsi, HMEHUTE B BUAY, YTO OHO
emte He ooHapykeHo. Cornacuo Jlopay Comnmu Llykepmany, ['maBHomy Hayunomy
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Coetnuky O0weaunerHoro KoponeBcTBa u mpodeccopy aHaTOMHH B Y HUBEPCHUTETE
bupmunrema: “Ecnm denoBek pa3Buiics U3 00€3bSHBI, OH CIAENANl 3TO, HE OCTaBUB H
cjejia CBOEH ABOJIIOIIMU B UICKOTIAEMbBIX OCTaTKax .

Ecnu Takue M3MEHEHHs] NPOU30LUIM HE B pe3yibTaTe JAPBUHOBCKOW ‘‘ClydyallHOU
MyTaluu’, Toraa kak? JIBa maneonrtonora u3 Yukarckoro YHusepcurera [[pBug Pon
u Jxerimc Cenkockd, BO3MOXKHO, Hamuid oTBeT. OHM THIATENBHO TMOA00panu
KOJUICKIIMI0O MOPCKHUX MCKOMAEMBbIX, coJepKallyo neiabix 3.600 BUAOB OKEaHNYECKOU
xu3Hu. B 1982 roxgy B xypHasie “Science” OHU BHEpPBBIE OIMyOJIMKOBAIU CTAThIO,
OMKCHIBAIOUIYI0 YETHIPE MAaCCOBBIX BBIMHUPAHHUS, KOTOPbIE OHM OOHAPYXKWIH B
MCKOIAEeMbIX OCTaTKaX, M maroe mMeHee 3Haummoe. [Ipomomkas oOpaOOTKy /aHHBIX,
OHM CTOJIKHYJIUCH CO CJIOHOM MpOoOIeMOil: B MICKOMAEMbIX OCTaTKax MOSBISIOCH BCE
Oonplie M OOJbIIE MATTEPHOB, KOTOPHIX HE JOJDKHO ObLIO ObITh. YeM pganbiie
MIPOJIBUTAJIOCh KCCIEOBAaHUE, U YeM OOJBIIE OHU CTApaINCh OTACNIATHCS OT ITHX
¢dakToB, TeM Oomblie nposiBisica narrepH. B 1984 ropy, depe3 nBa roma mocie
MyOJUKAIMKU TIEPBOM CTaThW, OHHM BBIPAZWINCH NPEAEIBbHO SICHO, OITyOJIMKOBAaB
YIAUBHUTENBHBIE PE3YJbTAThl, HE OKA3aBIIME HUKAKOTO BIMSHUA Ha HAy4YHOE
coo0I1IecTBO, a AOMKHBI ObuTH Obl. Kopode roBopsi, B HICKOMAaeMbIX OCTaTKaxX HOBBIC
BHUJIbI MOSIBJISJIMCHh CHOHTAHHO, KOPOTKUMH BCIUIECKAMH M B MOBTOPSIOIIEMCS LTUKJIE
MPUMEPHO 26 MUJUTUOHOB JIET. DTOT MATTEPH NMPOCIICKUBAICA 250 MIJIJTMOHOB JIET U3
542-x MUJUTMOHOB JIET UCKOMAEMbBIX OCTATKOB, KOTOPHIE OHU KaTaJIOTU3UPOBAIH.

B 2005 romy mcTtopusi cTaHOBHUTCS elle WHTepecHee. Puyapn Mromep, mpodeccop
¢uzukn Yuusepcurera bepknu B Kamudopuun, u ero acrnupant PoGept Pone
oOHapyxwiu B AaHHbIX Poma u Cenkocku eme oJuH LUKI 3BooIuu. Ha 3ToT pa3
LUKJI IPOCIEKUBAJICS C HayaJla MOSIBJIEHUSI MOPCKUX MCKOMAEMbIX OCTaTKOB — IJ€-TO
542 mwinuoHa neT Hazal. Mromuiep W Pone mpumuiM K BBIBOAY, YTO KaxKaele 62
MWUIMOHa Jer (Oonee wiM MeHee) BCA JKM3Hb Ha 3emiie NpOXoAuia uepe3
OTHOCHUTEIIbHO CIIOHTaHHOE OOHOBJIEHUE — MPeoOpa30oBaHKe CYNIECTBYIOUINX BUIOB B
HOBBIE OoJiee pa3Buthie popmbl. B Tom xe romy B crathe B “National Geographic”
Mronnep nucan: “XoTenock Obl 3HaTh, UTO BCE 3TO 3HAYMT... JlepKy mapu, 3To Oyaer
aCTPOHOMMUS, KOJIJIEra CTABUT HA HEYTO BHYTPHU 3EMIIN .

B 2009 roxy B ctathe B “Daily Galaxy” Mromiep, kazanock, ObUI OJIM30K K TOMY,
9TOOBI BRIUTPATh Mapu. Kak oka3aioch, aCTPOHOMBI OTKPBLIH, 4TO Harma CojHeqHas
CHCTEMa JIBIKETCS MTPOJIOKATENBHBIM KOJIe0aTeIbHBIM BOTHOBBIM JIBIDKEHHEM,
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MMOCTOSIHHO OTKJIOHSIICh BBEPX M BHU3 OT IUIOCKOCTH TajJakKTUKHW. OIMH MOJHBIN LUK
JNBUKEHUS BBEPX-BHU3 3aHMMAeT NOPUOIM3UTENbHO 64 MWUIMOHA JIET —
MOJ03PUTENHHO OJIM3KO K HUKIY B 62 MIIITMOHA JIET, OTKpbITOro Mromiepom u Poge.
O4eBUIHO, TaKHe IOJITOBPEMEHHbIE ACTPOHOMMYECKHE BBIUMCICHHUS MOIJIA OBbITh
clerka HEKOPPEKTHBIMH, a pealibHasg HuQpa rajakTUuecKoro koyjeOaHus Ha caMoOM
nene cocrapnger 62 muinuoHa yet. [Ipodeccop Kanzackoro Yauepcutera Sapuan
Mennott 1 Muxaun MeaBeaeB CUMTAIOT, YTO TAJIaKTUUECKUM IIUKII — U €CTh OTBET Ha
TOJIOBOJIOMKY. BepxHsisl MOJIOBMHA HAIIEW TaJlaKTUKA CMOTPUT Ha Kiactep JleBbl,
eclid CMOTpPEeTh ¢ 3eMin. MemioTT 1 MeaBeaeB CUMTAIOT, YTO 3Ta 00JIACTh JOJIKHA
COZIepKaTh paACTyIlEe KOJIMYECTBO 3aAPSIKEHHBIX YacTUL U KOCMUYECKHX JIydeil,
MOCKOJIBKY TiepeaHuid kpail Hameid COJHEYHOM CHUCTEMbl KUIIUT TaJlaKTHYEeCKOU
nbUIbl0. MIX Teopus TakoBa: KaXAbld pa3, KOTa Mbl IOJHUMAEMCS HaJl MarHUTHBIMU
MOJISIMU TUIOCKOCTH TaJIaKTUKU M JBUKEMCSI B CEBEPHYIO 00JIaCTh, MbI MOJBEPraeMcs
O00MOapaIUpOBKE KOCMHYECKHMMH JydaMmd. M3nmyueHue BeAeT K TEHETUYECKUM
MyTalusM U, BO3MOKHO, COTBOPSIET HOBBIE BUJBI.
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OTO OJHO BO3MOXXHOE OOBACHEHHE, HO ceiluac, MOTYT ObITb U JpPyrue OTBETHI,
npuOIKamue Hac K uctuHe. Teopust koneOaHusl TalaKTHUKUA HE MPUHUMAeT B
pacuer HUKJI 26 MWUIMOHOB JIET, HM3HAYaJIbHO OTKPBITHIM Pormom u Cenkockw.
JIOMKHO MpPOMCXOAUTH YTO-TO emle. Bo3MoxHO, 3a 3TO0 OyayT oOTBedYathb
raJIaKTUYECKUE IHEPTETUUECKHUE TTOJIS.

Ms1 yxxe yOeausuch, 4TO >KMBbIE OakTepuu U Apyrue Buibl ¢ 3aBepiieHHoi JIHK
MOSIBJISIIOTCSL M3, Ka3ajaoch Obl, HEexHMBOUW MaTepuu. Eciu JIHK moxHO “coTBOpUTH U3
Huuero”’, a uccaegoBanue Ilonma u ['apsiea nokassiBaetr, uro JIHK xpanutr u
BBICBOOOJK/Ia€T CBET, TOrJa MOYEMYy HENb3s MepernporpaMMupoBaTh U IMEPENUCaTh
JAHK mocpencTBom Hajjexamux yactot cBera? Jlapalite He 3a0bIBaTh, Korjaa ['apsieB
MOoMeIIal OTPABJICHHYIO KPBICY MOJI BOJHOBYIO MH(GOPMAIIUIO, B3SITYIO CO 3I0POBOM
MOJ/KENTyI0YHOM JKenie3bl, OOoJIbHAs MOJMKEIyI04YHasi XKeje3a BOCCTaHABIIMBAJIAChH
BCETO 3a JBEHaANaTh AHEH. BynakoBckuil OOHApy’KWj, YTO rojiorpamma 3J0pPOBOM
MaJMHbl — BCE, YTO HYXHO JJIsi MpeoOpa3oBaHUs MEPTBOM OMYXOJIEBOM TKaHU B
COBEPIICHHO HOPMAaJbHOE HOBOE pacTeHue. Mbl BHAMM, 4YTO TapMOHWUYHBIN
yIbTPA(PHUOIECTOBbI CBET MOXET HECTH CIOXHBIA KO/, KOTOpBIA BIHAET Ha
cTpykTypy u nosenenue JIHK, npeobpa3ys 00ybHYIO TKaHb B aOCOJIIOTHO 3/I0POBYIO.
Nmerorcs mu ykazanus Ha 1o, uro koA JIHK HanomuuaeTt rosoBosomMky ¢ Oosee, 4eM
OJIHUM TPaBWIbHBIM OTBETOM, €CJIM NPEIOCTABUTh HaAJeXKallyro HHGOpMaIuo?
V niuBUTEIBLHO, HO OTBET “‘1a’’.

JTHK — BoJIHOBasi CTPYKTYPa, KOTOPYIO MOKHO Ppeodpa3oBaTh

MHorue IyXOBHO OpPHEHTHPOBAHHBIC IO YYBCTBYIOT OTPOMHYIO OJIM30CTH C
nenb(GUHAMH, U B ’TOM PUCYTCTBYET HEUTO HAMHOTO 0oJIbIliee, YeM MBI MOXKEM cebe
npeactaButb. B 2000 roxy ydensiii HanmonaneHolt AnMunucTpanuu no OkeaHy u
Atmochepe CHIA OTKpBUT HEUTO BOUCTHHY YANBUTEILHOE.

“Crajio O4EBUIHO, YTO KaXKJasl 4eJIOBEYECKAS] XPOMOCOMA UMEET COOTBETCTBYIOIIYIO
XpoMocoMy y JnenbuHa... Mbl OOHApyXWIH, YTO TE€HOM Jelb(pUHA U TEHOM
YeJ0BeKa B OCHOBHOM OJIMHAKOBBbIE. Pa3HHIIA MEXy HUMH - pE3yJIbTaT HECKOJIBKHUX
XPOMOCOMHBIX ~TIE€PECTAaHOBOK, HM3MEHUBIINX CIOCO0 COOPKHM TE€HETUYECKOTO
Marepuana’.

DTO MOWCTUHE YIUBUTEIHHO, TOCKOIBKY JIIOIM M IETb(QHHBI COBCEM HE TIOXO0XKH JIPYT
Ha apyra. B 2004 rony BBC News onybnukoBaia padoty 3Buma Xacciepa u ero



-81 -

kosuter u3 Kanudopuuiickoro Yausepcurera B Canra-Kpyc. Korga rpynna Xaccnepa
cpaBuwia koael JIHK denoBedeckux CyIliecTB, KpbIC M MBIIIEH, “K CBOEMY
YAUBJICHUIO, UCCIIEIOBATENN OOHAPYKUIIM, YTO HECKOIbKO KpymHbIX y4dacTkoB JJHK
UJCHTUYHBI Y BceX Tpex BUAOB”. LlpimisATa, codaku u faxe pblObl TOXKE UMEIOT MOYTH
unentuyHbie koabl JIHK ¢ uenoBedeckumu cyiecTBamMu, XOTs aKCUAUN U GPYKTOBBIC
MyXd OTIMYalOTCs Oofbiie. Xacciep pacckaspiBasl: “Sl OyKBaJIbHO CBAJIUJICS CO
CTyJIA.... YJIMBUTEIBHO, YTO HMMEIOTCS D3JIEMEHTHI, JO CHX IOp HE 3aMEYCHHbIC
Hay4HBIM COOOIIECTBOM .

Ecnu JIHK mroneit, nenb(puHOB, KpPbIC, MBIIIEH, IBITIIAT, COOaK U pbIO Tak MOX0Xa, a
mosekyia JIHK cnmocoOHa moriomars ¥ BRICBOOOXKIaTh TAPMOHUYHBIA CBET, TOTJA
MbI coOJa3HuTEIbHO Onu3ku K uaee, uro JIHK — mpoaykTt eauHCTBEHHON BOJIHBI,
MOIBEPTaloIIeiiCss OTHOCUTEIHLHO HEOOIBIINM MOAUGMUKAIIUIM JJISI CO3JaHUS Pa3HBIX
BU/JIOB.

Ecnm 310 Tak, Torma MOKEM JIM Mbl MEHATH BOJIHY, 3aKJIaJblBas B HEE HOBYIO
uHbopMalio, U TMpeoOpa3oBbIBaTh OJHU BHUABl B JPYTrM€ HEMOCPEACTBEHHO Ha
ypoBHe [IHK? Koneuno. Ecnu mbl nmonymaem o nupamune Anekcanapa ['onona Ha
o3epe Cenurep, NMpeaCcTaBIsAETCA, YTO 3TO yKe npousouwio. Ha 3emie, okpyskaBuien
NApaMHuay, Hayalad pacTh pas3Hble BbIMepliHe pacTteHus. HMmeercs am  napyroe
CBUJETENHCTBO, CIHOCOOHOE MOATBEPAUTh TaKOW yAMBHUTENbHBIN 3ddekr? OTBeT
npuiien B 1989 roxy, korma kpymHas XMMHUYEcKas KOMIIAHUS, HM3BECTHas Kak
Ciba-Geigy, 3amaTeHToBalia MpoIecC, KOTOPHII MO3BOJIST KYJIbTUBUPOBATH HOBHIE U
OpUTHHANIbHBIE (DOPMBI pacTeHUN M KUBOTHBIX. [Iporiecc oOMaHUMBO MPOCT: OHU
IIOMEIIAJIA CEMEHA MEXKIY JIBYMS METANIMYECKUMHU IUIACTUHKAMU U B TEYEHUE TPEX
JTHEH, TToKa MpopacTaliyu CeMeHa, MPOIYyCKalu Yepe3 TUIACTUHKH CJIa0blii TTOCTOSTHHBIN
TOK. [logBepruyB 3TOMy IpoLECCy CeMEHa IMarnopOTHUKA, OHU MOPA3UIIUCH, YBUJIEB,
YTO MAMOpOTHHK TMpeoOpa3oBalics B paHee BbIMEPIIME BHIBI, KOTOpPbHIE
OOHApYXUBAIKCh TOJBKO B OKAMEHENOCTSAX 3ajexed yrms. Y “BbIMepiiero”
NarnopoTHUKa OblIa COPOK OJHA XpPOMOCOMa, a HE OXKHUJaeMble TPUALATh IIECTh.
bonee Toro, opurMHaNbHBIE pPACTEHHUS MYTUPOBAJIM B pa3Hble MOAU(PUKAIUN
MarnopoTHUKA, MPUYEM HEKOTOPbIE 0OBIYHO poCiH TONbKO B KOxHOU Adpuke.

Korga Ciba-Geigy mombiTaziach TPUMEHUTh Ty € TEXHOJIOTHIO K TMIIEHHUIE, UM
yaJ0oCh MPEBPATUTh €€ B HAMHOTO Oojiee APEBHIOI M CHIIBHYIO Pa3HOBHIHOCTH, C
TOTO BPEMEHH OHA CHJIBHO BBIpOAMIIach. [IIIeHnIIa-MyTaHT OTHOCTHIO CO3peBaa 3a
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4-8 Hemenb, Ipu HOpME — ceMb MecsIieB. KoHeuHo, 3TO oYeHb Ba)XKHO 11 OCTHBIX
PETHOHOB, TJE JIOAU CTpajaT oT rojona. [Ipogenas To ke camoe ¢ THOJNbIIAHAMH,
OHU OOHAPYKUJIH, YTO HA cTeOJIe BRIPOCTH IIHUIIEL. [IpeacTaBisercs, 3To n3HadaIbHas
XapakTepHasi 0COOEHHOCTh TIOJbIIAHA, OT KOTOPOW NTaBHO H30aBHIMCH CaJIOBHUKU.
Ot1ot 3(pdekT pabotan HEe TOMBKO ¢ ceMeHaMu pacTeHui. Korma oHu mpoBen Takue
e DKCIIEPUMEHTHI ¢ UKpUHKaMK (poperu, oHu 0OHapyXWIH, 4To (poperns BeIpocia B
pBIOy, OoJiee CHIIBHYIO M YCTOMUYMBYIO K Oosie3HsiM. U camoe srydiiiee, OHU UCTIBITAIH
mpoiiecc Ha cropax, KotopsiM 200 MuinoHoB jeT. OHu ObLITM OOHAPY)KEHHI B
3anexkax conm Ha rryomHe 140 m mopa 3emuteit. XoTs, Ka3aiaoch, HUYTO HE MOTJIIO
BO3POJIUThH CHOPBI, TTOMEIIEHUE B 3JEKTPOCTATUUYECKOE MOJIe BEPHYJIO UX K JKU3HU,
Kak OyaTo u He mpornuio 200 MUJUTHOHOB JIET.

K coxanenuto, 5To ObUla XMMHYECKas KOMIAHMsSA, W OOJbIIas 4acTh MX OW3HEca
3aBuCeNa OT CJa0bIX U YA3BUMBIX PACTEHUM, TPEOYIOIINX XUMHUYECKUX yAOOpEHUM.
Kaxk Tonmbko Ciba-Geigy oco3Haina, 4TO TaKue pacTeHHUs MOTYT yOpaTh UX U3 Ou3HEca,
OHH OBICTPO CBEPHYJIM NMPHMEHCHHE HOBOM TeXHOJIOrMU. K cuacThio, OpUrHHAIBHBIC
3aluCH yIeeau, To3ToMy HHbopMalus He ObliIa yTepsiHa.

B 2009 romy B “National Geographic News” MOSBWIOCH ONMUCAHUE €I€ OIHOTO
CTPAHHOTO OTKPBITUS. YUeHble U3 YHuBepcurera Penna Bo @paHiuuy yTonuiy B BoJie
120 maykoB — Tpex pa3HbIX BUJI0B. OHH MPOBEPSUIM MAyKOB Ka)KJbl€ Ba Yaca A0 TeX
nop, MOoKa Maykud He Kazajduch MepTBbIMH. s sToro morpeboBasioch 24 yaca amis
JeCHBIX BUAOB U 28-36 yacoB [yist 1ByX O0JIOTHBIX BUAOB. Kak TOMbKO mayku ymepiu,
YU€HbIE€ BBITALIWIN UX U3 BOABI U CYIIWIN NEpPE] B3BEUIMBAHUEM. Y IMBUTENIBHO, HO
JanKu MayKOB HayaJd NOJAEPrUBaThCS, W OHU BEPHYJIHUCHh K KXU3HHU, C CaMbIM
IPOJOKUTENLHBIM HHTEPBAJIOM B JBa 4aca Ui OOJOTHBIX MayKoOB (KOTOPBIM
noHanobunoch 36 yacos, 4YTOOBl ymepeTh). KoHeuHO, yueHble MPEeANONIOXKUIA, YTO
UMEIOT [0 C KOMOW, a H€ C HAaCTOALIEH CMEPThIO, HO 3TO NOJHUMAET
BOCXUTHUTENbHBIE BOMPOCHL. JKH3Hb MOXKET ObITh HAMHOTO CHJIbHEE, YeM MBI OOBIYHO
BepuM. MBI yxe Buaenu, yto Oaktepuu, KotopsiM 34.000 neT, peaHUMUPOBAIUCH
yepe3 2,5 mecsua, a MmepTBbie cemeHa u3 YepHoOwuns (["apsieB) oxunu. Eciaun y Bac
UMeeTCs TEeHETHMUECKUN Marepuaj, KOTOPbIM yxke ONM30K K KU3HH, JaXKEe €CJIIM OH
TEXHUYECKH MEPTB, JUIsl pPEaHHMMAIlMU HYXEH JIHIIb HEOONbIIoN Toa4oK. OueBUIHO,
MMEHHO TaKUM IPOIECCOM JIETKO M OBICTpO mosb3yercsi mnojne Mcrounuka, a He
COTBOPSET KU3Hb U3 HEOAYIIEBICHHBIX MOJIEKYJI.
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KusHeHnHble (hOpMBbI, epPeNnUChIBAOIINE CBOW FreHeTHYeCKUI KO/

Ecny MBI XOTUM MNOHATH HOBYIO KOHLETIIMIO 3BOJIIOIMU €IIe TIy0ke, HaM CIIETyeT
OCO3HaTh, YTO HEKOTOpbIe BHUAbI MOryT mnepectpauBaTh [IHK 0e3 umcnonb3oBanus
JM00BIX BHEIIHUX D3JIEKTPOCTATUYECKUX IOJICH, YTO MBI BUICIU B IKCIEPUMEHTaX
Ciba-Geigy. B ampene 2009 roma wuccnenoBanue YHuBepcurera Pokdemnepa
pPacKphLJIO, 4YTO TMapa3uT, M3BECTHBHIM Kak Trypanosoma brucei, BBI3BIBAIONTUN
apUKaHCKYIO0 COHHYIO 00JIe3Hb, CITIOCOOEH croHTaHHO nepectpanBath JIHK tak, uro
€ro HEBO3MOXHO YHUYTOXUTh UMMYHHOW CHUCTEMOW Tela. Y IUBUTEIIBHO, Mapa3uT
MOXET paspe3arb M mnepectpauBath o00e¢ 1enodku JIHK, wu3MeHsiss BHENIHIOIO
000J104Ky, 4TOOBI M30ekaTh oOHapyxkeHus. XoTs emie B 2007 rogy BOBIICUCHHBIC B
UCCJIEI0BAaHUE YUEHbIE MOJI03PEBANIM, UTO Mapa3uT BeJAeT ce0sd UMEHHO TaK, OHU HE
Haxoauiau  JokazarenbctBa g0 2009  roma.  CorslacHo — mpecc-penusy,
aganTupoBaHHoMy i Science Daily, »5To0 mno3BomsieT  “IpeanoNokKuTh
CYILIECTBOBaHME OOIIEr0 MEXaHU3Ma, MOCPEACTBOM KOTOPOTO Mapa3uThl U JIIOAU
nepectpauBatoT JIHK. “Orto HeBepositHO, - roBoputr Omnusep [lpucen. — OpunH
SKCIIEPUMEHT 3a JPYTUM, U Bce paboTaeT .

[To-BuauMoMy, 3TH yueHble He 3HaIM O moJ00HOM 3 dekTe, oTkpbiToM B 2005 romy
Pob6eprom IlproutToMm, renetruxom Yuuepcutera llepasto. IIproutt u ero xosieru
u3ydalld pacTeHHe, IMOXOoXee Ha TOopuuily M HasbiBaeMoe Arabidopsis, KoTopoe
OOBIYHO HCIIONIB3YeTCS B JIA0OpaTOPHBIX OKcrmepuMeHTax. KOHKpeTHO, OHU
UCCJIEA0BAIA MYTAIIMIO OJHOTO U3 T€HOB, KOTOPAsl BBI3BIBAET MOSIBICHUE CTPAHHBIX U
ypOAIUBBIX 3apocieil 1mBeroB. Ilocnme Tpex neT uccienoBaHUl OHM OOHAPYKHIU
CIeNyIolIee: Jaxe KOrJa pacTeHHUs HAcleJO0Ballud MOJOOHYI0 MyTaIMi0 OT O00OUX
poauteneid, 10% pacTeHuii BO3BpallaINCh K HOPMAJIBHOMY COCTOSHHUIO. OHHU
nepenucsiBan JJHK n ynamsinmu myranuro. Y nusnenHsle yuyensie uccinenosamm JHK
U TMOJTBEPIIN, YTO OHA PeoOpa3oBaIach B OPUTHHAIBHYIO 310pOBYI0 dhopMy. DTO
cnoHtanHoe nepenucbiBanne JJHK c nenbto ynanenus myraumu. OHO XK€ HaHOCHUT
eIIe OJMH COKPYIIMTENbHBIN yaap mo gapBuHoBckou moxaenu. Ecou JIHK oGnamaer
BOJIHOBBIM KOMIIOHEHTOM, CIIOCOOHBIM KOPPEKTUPOBAaTh MyTanuu, Torna JlapBun
OT/bIXAeT. CornacnHo Doty MeiiepoBuuy, OOTaHUKY-T€HETUKY U3
Kanudopuuiickoro Texnonmornyeckoro MucturyTa, Haxoaka [IprouTTa BRIMISIAUT Kak
“moTrpscaroniee OTKpPhITUE” . ITO UCCIAETOBAHUE JTOKA3bIBAET, YTO HUKAKASI TUTAHTCKAS
NPOMBILUIEHHAs ~ KOMIIAHMA  HE B COCTOSHMM  CO3[aTh  HACTOSIIME
“ceMeHa-caMoyOMiflIbl”’, KOTOpPBIE Beeraa OyayT pa3pyliaThCs OCie €AUHCTBEHHOTO
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nokosieHus. [Ipuposaa Bcerna Haiiet crnoco0 UCTIPABUTh MOBPEKICHUE.

Eme oaun npumep “yIMBUTENBHOTO T'€HETUYECKOIO PEMOHTA’ MPUXOAUT OT
Opancuca Xutuudra B kuure “llles xupada — roe Hapsun ommbes?” XuTUUHT
coobman 00 3KcnepuMeHTax ¢ (PYKTOBOM MyXOM, TEXHUYECKH M3BECTHOM Kak
Hpo3oduna — oOJHMM U3 KUBBIX OPraHU3MOB, YacTO HCIOJb30BABIIMXCS B
7a00paTOPHBIX JKCHEpUMEHTaX. XOTA B LENAX PE3KOro YCKOPEHUsI CKOPOCTH
MyTalliy pa3Hble YYE€HbIE HCIOJIb30BAJIU pagualuio, “QpyKkToBble MyXH HAOTpE3
OTKa3bIBAIOTCS CTAHOBUTHCA YEM-TO HHBIM, KpoM€ (DPYKTOBOM MyXH, IpH JTHOOBIX
oOcrositenbcTBax”. U eie mHTEpecHee, korga XUTUUHT U3bAT Yy 000MX poauTenel
BCE€ TN€HETUYECKHE KOJbI, CTPOAIINE Ii1a3a (PpyKTOBOM MyXH, OHH, TEM HEE MEHEe,
BBIPACTUJIM TJia3a yepe3 MsITh nokoneHuil. CormacHo XHUTUUHTY, “TEHETUYECKUU KO
o0nagas  BCTPOCHHBIM  PEMOHTUPYIOIIMM  MEXaHHW3MOM,  BOCCTaHOBHUBIIUM
yTpaudeHHble TeHbl”. KoHeUHO, 9TO BBIHYKIAeT 3a7aTh Ooliee riay0Ookuii Bompoc: “YUto
TaKO€ TeHETUYECKUN Koa?”

Bce yame u yaiie Mbl HaOJTI0Ja€M CBUIETENHCTBO CYILIECTBOBAHUS BEAYLIETO pa3yMa,
npeoOpas3yroliero reHeTHUYecKuii koa Ha Onaro opranusma. Mmerorcss naum apyrue
npuMepbl, korpa opranusm nepenuchiBaeT JHK mis amantaumm kK OKpyXeHUIO?
Jlxon KeitpHe omqaum 13 nepBbIx OTKpbUT 3TOT 3¢ ekt B 1988 romy. Kelipac nzyyan
BUJ OaKTepUii, HE CIOCOOHBIX YCBaMBATh JIAKTO3Y; OH IIOMEIA UX B OKPY>KEHUE, T1e
He OBUJIO HMYEro kpome jakTo3bl. KoHeuHO, OONBIIMHCTBO OakTepuil rojojano, u
BIIaJasio B Oecco3HaTelbHoe cocTossHue. OHAKO depe3 JeHb-/1Ba HEKOTOPhIE KIETKU
OakTepuil CIIOHTAHHO 3BONIOIMOHUpoBany, nepenucaB JJHK tak, yToObl ycBamBaTh
nakto3y. M 310 He cimyuaiiHoe coObiTue. Eciu Obl B OKpy)XeHUU HE ObLIO JIAKTO3BI,
“amanTUBHON MyTanuu’ He mpousounuio Obl. bappu Xomn mpogomkuin 3Ty paboty u
OIyOJIMKOBAJ pe3yJibTaThl cBoero uccienoBanus B 1990 rogy. YueHsiii oOHapy KU
cienyromee: Ecnu oH numan OGakTepud HEKOTOPBIX KIIIOYEBBIX MHTATEIbHBIX
BEIIECTB, TAKUX KaK aMHHOKHUCIOTHI (TpUNTO(hAH U IUCTEHH), HEKOTOPbIE MOTOMKHU
CUHTE3UPOBAJIM 3TH NUTATEJIbHBbIE BEIIECTBA BHYTPHU Tei. bakrepuu mosryyanu Bce
HeoOX0ouMOe Uil BBDKMBAHUSA TOCPEACTBOM CKPBITHIX 3aKOHOB [lpupombl. Taxke
Xom1 mpeAnoaoXui, 4TO HUMEHHO MOAOOHBIH 3(PQGEeKT OOBICHSAET, KaK OMaCHBIM
OaKkTepusaM yaaeTcs Tak ObICTPO MPUCTIOCA0IUBATHCS K HOBBIM aHTHOUOTHKAM.

B 2008 romy nmpyroe mccieaoBaHHE MOATBEPAUIIO, YTO OPTraHU3MBI MOTYT OBICTPO
nepectpauBatTh JJHK mis agantanmu xk BeI3oBaM OKpy»keHus. Bo3Bpamascs B 1971
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roJi, OMOJIOTH TEPEMECTHIIA MATh MOJOBO3PENBIX MapP UTAIBSHCKON OOBIKHOBEHHOM
CTEHHOU sIIEepulbl ¢ poAHOro octpoBa B FOxHo-Anpuatnueckom Mope, rae oHu
MUTATUCh HACEKOMBIMH, Ha COCEIHUNA OCTPOB, MOKPHITHIN OYyIHONU pacTUTEIBHOCTHIO.
Jlo Toro MoMeHTa Takue BHIbl HUKOIZIA HE XWJIM Ha COCEIHEM OCTpoBe. B Hauaie
2004 roma, korga OWOJOTHM BEPHYJIHCh HA TPOMHYECKUNH OCTPOB, OHH OBUIH
HIOKHPOBaHbl, OOHAPYX HUB, YTO 3a KOPOTKOE BpeMsI MOTOMKH JTHX pPOAUTENEH
IIOJBEPIVIMCH 3HAYUTEILHON 3BOJIIOLUH.

Kak packpriBanoch B cratbe B xkypHaine Daily Galaxy, “Bcero uepes 36 net — kpaiine
HEOOJIBIIION CPOK HA BPEMEHHOM IIKaye — ObUIM 3aMEUEHbI MOTPsICAIOLIUE PA3INYUs B
pasmMepe U (QopMe TOJIOBbI, YCWIHICS MPUKYC, U B IMHUIIEBAPUTEILHOM TpAKTE
MOSIBUJIUCh HOBBIE CTPYKTYpHI”, - 3ameuaeT Jynkan Upmuk, npodeccop Ouosoruu
VYuuBepcurera Maccauyccerc-Amxepct. Kaxmgoe wu3MeHeHHe ObUIO COBEpLICHO
CHeuaIbHO, YTOOBI IOMOYB SIIEPUIIAM MTUTATHCA pacTeHUsAMH. biaarogaps 6sicTpomy
nepenucbiBanuio JIHK, mnumeBapurenbHas cucrtema pas3Bujia KIalmaHbl B IPSIMOM
KHILIKE, KOTOPBIX HHUKOTJa paHblle HE ObUIO. DTU OpraHbl CO3/1al0T (HEPMEHTHI,
PaCILICIUIAIOIINE PACTUTENBHBIA MaTepuan. Takod YHUKAJIbHOW XapaKTEPUCTUKOU
obOnagaeT Tosbko 1% Bcex BUAOB slepul] O BceMy Mupy. ['ojoBa crana jiMHHEE,
IIMPEe M BBIIIE, YTO MO3BOJIMJIO YCHWJIHTH MPHUKYC, YTOOBI JIerde Mepe’KeBbIBAThH
pacTUTENIbHBIE BOJIOKHA. Takyke MHTEPECHO, OHM MEPECTANIM 3alUIIATh TEPPUTOPHIO,
ceilyac OHU IHUTAINUCH JIHCThAMH, a HEe oxoTwiuch. CormacHo Hpmuky, “Hamm
JTAHHBIC TOKA3bIBAIOT, YTO ABOJIIOIMS HOBBIX CTPYKTYp (BHYTPU OpraHHU3Ma) MOXKET
MIPOUCXOANTH B KpallHe KOPOTKUX BPEMEHHBIX MaciiTadax’.

Eme oaHo kiaccuyeckoe wucciieqoBaHue ObUIo BbIMoMHEHO Po3mapu u Ilutepom
['panTamMu, KOTOpBIE IPOBENM ABAALATH JIET HA OJJHOM M3 OCTPOBOB | ajlanmarocckoro
apxurnenara, u3y4as U UACHTHQUIHUPYS KaXIyl0 HHAUBHIyanbHylo nTuily. Korma
OHM TIpuexanu, Ha ocTpoBe ObuT0 400 MTHI], TOTOM UX YHUCIO BBIPOCIO JO THICSIYH.
JIBaauaTh JIE€T OHU MOCTOSHHO HAOJIOAAQNIM 3a JIBA/IAThIO MOKOJEHUSIMH BhIOPKOB. K
WX YAUBIICHHIO, OTJEIbHBIC BU/bl COBEPILINIIA FT€HETUUECKUE N3MEHEHUS 38 KOPOTKHUE
IIPOMEXYTKH BPEMEHU. BOJIBIIMHCTBO YJIYYIIEHUH BKIIOYAIO U3MEHEHUE pa3smepa U
dbopmbl KITIOBOB. B KauecTBe mpumepa, Korjaa OCTpoB MPoILIeT Yepe3 Mepruoi CUIIbHON
3aCyXH, CEMEHa CTaJld MEHbIIE, U UX TPYJHO CTaJ0 KIEBaTh, MO3TOMY, YTOOBI MU
MUTATbCS, KIIOBBl CTaldW JJIMHHEE M oOcTpee. ['paHThl OOHApYyX WM, YTO JJIs
COBEpIIECHMSI TaKuX HM3MeHEeHM nrunbl OykBanpHO mnepenucanu JIHK. CormacHo
JIxonarany Benepy, aBTopy kauru KirroB Beropka: McTopusi 3BOJIIOLIMM B HaIlIE
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Bpemsi: “/lapBUH... CYIIECTBEHHO HEIOOLIEHUBAJl CHJIy €CTECTBEHHOro OTOOpa.
JleticTBust oTOOpa HE pEIKUE M HE MEIJEHHBIE. DTO MPUBOIUT K C€KETHEBHOU H
€)KeYacHOM SBOJIIOIIMH; BCE 3TO BOKPYT HAC, U Mbl MOKeM 3To HaOmoaars”. B 2009
rOJy OPHUTOJIOTU OOBSBHIM O JPYrOM OTKPBITHH OBICTPOM 3BOJIIOIMHU Y JIECHBIX
ntull. Beckope mocne sToro sieca BbIpyOMSIM, M KOHIIBI KpbUIbeB cTainu octpee. Ho
€CJIY Jieca BOCCTaHaBJIMBAJINCh, OHU CTAHOBHIIUCH 00JIEE OKPYTIIBIMH.

B 2009 rony »xypnan National Geographic coobmun, uto B pexe Konro Obuia
oOHapy>XeHa HEBHJAaHHAs ‘‘pbI0A-MOHCTP”, PACHPOCTPAHUBILIASCS B HECKOJIbKHUX
ctpanax Adpuku. Memaau CraiiccHu, uxTtHodOor AMepukaHckoro Myses
EcrectBennoir Uctopuu, roopuna: “3aech Mbl BHAMM BHJ 3BOJIIOLUU Ha
crepouiax’.

OObparasich K OKeaHaM, Mbl HAXOJMM, UTO “‘MeJly3a-0eCCMEPTHUK MOKET MOJHOCTHIO
nepenuceiBaTh JIHK m3-3a ronona, pu3m4eckoro MOBPEXKIACHUS WA IPYTHUX BHUIOB
Kpu3uCcHbIX curyauuid. CormacHo Mapun Ilum Marnuerte, ucciIen0BATENIO
['ocynapcTBeHHOTO YHuBepcurera [IencunbBanuy, “BMECTO CMEPTH
Mey3a-0eccMepTHUK Mpeol0pa3yeT Bce CYLIECTBYIOLIME KJIETKH B 0Oosiee MOJ070e
cocrosiHue”. Mey3a nepeBOAUT TKAHU U T€HETUUYECKUI MaTepual Ha OoJiee paHHIOK
CTaIUI0 pocTa, M “B OTOM IpoOLECcCE KIETKM MEeOy3bl YacTO IIOJHOCTHIO
peoOpa3oBhIBATNCH. MBIIIEUHbIE KJIETKH CTaHOBWJINCH HEPBHBIMH, CIIEPMOM WITU
siineknerkamu”. Emne oquH MHTEepecHBI (QakT: Bce OOHAPYKEHHbIE MEAy3bl ATOTO
BHJIA 110 BCEMY MHPY OKAa3aJIUCh T€HETUYECKU UICHTUYHBIMU, XOTS Y TPOIHYECKUX
Me/y3 BCEro BOCEMb IIyNalblIeB, a y oOuTaTeneil 0ojee XONOAHBIX BOJ — JIBAIIATh
yetbipe. Jlpeiipyromue okeaHHMUeCcKHe TeUeHUss He OOBSCHSIOT, MOYeMY BHUJbI
BBITVISJAT OAMHAKOBO BO MHOTMX MECTax IO BCEMY MHpy. Marnmerra mosiaraer, 4ro
Mey3bl, TOJKHO OBITh, IETUISITUCH K TPY30BBIM KOpPAOJIAM, IJIaBAIOIIMM Ha OOJbIINE
PaCCTOSHUS.

JHepreTuvecKas 3BOJIOLNNS U NPeodpa3oBaHue BUA0B

B 1997 rony B okeaHax OblIa pasrajaHa €Iie OJHa, Ka3ajloch Obl, HEBO3MOXXHas
reHeTuveckas 3araaka. B mannom cinydae JInap0s10 UeH u ero Koyuieru 0OHapy KU,
9TO PBHIOBI B AHTApKTHUJIE M HEKOTOpPHIE BHUILI CEBEPHOM TPECKH Pa3BUIU IMOYTH
OJIMHAKOBBIC TMPOTEUHBI TPOTHUB 3aMep3aHUs, XOTSA HMMEETCS OTPOMHBINM MacCHUB
JIAHHBIX M3 TIAJIEOHTOJIOTUU, WU3YUYCHHS MNaJeoKIuMara U (PU3NYECKON HapyKHOCTU
BHUJI0B. 1 Bce TOBOPUT O TOM, YTO OHH, JOJIKHO OBITh, PA3BUBAIIUCH OTJICIBHO.
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BrIBOA: 3TH IPOTEUHBI MOABUIUCH B PE3YJIbTATE TOTO, YTO OHHU HA3BAJIMA CXOJAIICICS
HBOJIIOIMEN, KOTJa, Ka3aJloch Obl, CIy4ailHBIM MPOIECC MAapBUHOBCKOM MYTAallMH
JIETIaeT OJHO U TO K€ B IByX COBEPIICHHO U30JIMPOBAHHBIX OKPYKAIOIIHUX YCIOBUSAX.

OcobeHHO moTpsAcia MEHs UCTOpUs, MosBUBIIasicad B kypHaine National Geographic
15 despansa 2009 roga. Opranuzanus Mexaynapoanas Ilepenucs Mopckoit Kuzuu
npeAnpuHsiia CPOKYCUPOBAHHOE YCUIIUE ISl WIACHTU(UKAIMKA M OLIEHKU BCEX
OKEaHWYECKUX BUJIOB — B MPOILIOM, HACTOSIIEM U MOTEHIUaIbHOM Oyaymiem. B
mpoiiecce cbopa OOLIMPHOTO MaccuBa JaHHBIX YYE€HbIE OOHAPYXKUIU HEYTO
yauBuTeabHoe. Ha ceBepHOM U 10KHOM MOJIOcaX ObLIM OOHApy>KEeHbI, IO KpaiHeu
Mepe, 235 pa3HbIX UACHTUYHBIX BUJOB, M HUTJE Ha 3emie ux Oosblie HeT. Croma
BXOJST IUIABAIOLIME YJIUTKU, KUTHI, YepBU MU pakooOpasHbie. [Ipocto HepeanbHO,
yTOOBl BCE€ O3THU BHJIbI OBUIM NEPEBE3CHBI C OJHOTO TMOJII0ca Ha APYrou, TaKuX
MapIIpyTOB MPOCTO HE CYIIECTBYET, J1a OHU U HE BBIAECPNKAIU Obl MyTEHIECTBUE B
TEIUI0M BOJIC. YUEHBIE MPU3HAIIM, YTO 03aIa4€HBI 3TOM 3araJKoi.

B 2002 roxgy Puuapn [TacuuHuK BBITYCTHII IBa TOMA KHUTH “MHOro00pasue »Ku3Hu,
c oOcyxJeHrueM Tak HazbiBaeMoro Dddekra Jlazaps, KOTOpBI TEMOHCTPUPYET, UTO
BUJIbI MOTYT CIIOHTAHHO MOSIBJISATHCS Y€pPe3 MUJUIMOHBI JIET MOCJI€ BEIMUPAHUSI.

“IloTpscaroutuii mpuMep — BpeMsi, KOTJIa Ha MPOTSHKEHUM OOJIBIIEH 4acTH MEJIOBOTO
Mepuojia B HCKOMAEMBIX OCTaTKaX HE OOHapyXMBAeTCsd HACEKOMbIX. B KoHIle
MEJOBOrO Mepuojia U Mocie Tubenu AMHO3aBpPOB, HACEKOMBIE B HCKONAEMBIX
OCTaTKax BEPHYJHCH, HAPSAY C MOTPACAIONIMM MHOT000pa3ueM IBETYIINX PACTCHUM.
DTO BpeMeHa, KOT/1a YCIOBUS BBIHYK/IAIOT TEHETUYECKUI MaTepHall BO3BPAIIAThCS K
yTpayeHHbIM Kojam?”’

B Jlaoce Ha MSCHOM pBIHKE MPOJABANICS JABHO BBIMEPIIUNA TPBI3YH C JUIMHHBIM
NYIIMCTBIM XBOCTOM, HasbiBaeMblii Laonastes. EnuHcTBeHHass mpobiema — 3TO
cymiectBo BbiMepsio 11 muimmoHoB jeT Hazal. OO0 3TOM coOO0IIAloCh B KypHAle
Science B 2006 romy. Mapu [doycon u3z Myzes Kapueru EctectBennoii Mcropuu
ObLj1a KpaliHEe y/IMBIICHA.

“OTO0 BOCXUTHUTEIHHOE OTKPHITHE... BIiepBhie B M3y4EeHUN MIIEKOMUTAIONINX YUCHBIC
O0OHapy>KWJIN KUBBIE OKAMEHEJIOCTU TPYIIIBI, KOTOPasi, IPEANOI0KUTEIHLHO, BEIMEpPIIA
11 MunIMOHOB JieT Hazad. ITo O0JbIIOoN MHTEpBaI. [IpeapiayIrne MICKOMUTAIONINE
BO3BPAIIAJIUCH C MHTEPBAJIOM TOJBKO OT HECKOJIBKUX THICSY JIO MIJIJTHOHA JIeT .
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Crnenyroomuii npuMep Kacaercsi CTPaHHO BBIMISIIETO CJIOHA, Ha3bIBAEMOro
roMnotepoM. Ero xo60T u OMBHM HampaBeHBI MPSAMO BIEPEl, TAKKE Y HETO €CTh JBa
3yba, Topuamux u3 HWKHEH uemtoctu. Cuuraercs, 4To OHM BbIMepiau 1,788
MWUJIMOHA JIeT Ha3aJ, HO HENaBHO WX OKaMEHEJIOCTU ObUIM HaWIeHbl B PYyHHAX
nepBbix mnoceneHieB CeBepHOM AMeEpUKH, U3BECTHBIX Kak moau Kmosuc. Dddekt
Jlazapa B peuctBun, u Ha cante My3ses EcrectBennon HWcropum XbrocToHa
TOBOPUTCS: ““ITa HAXOJKAa UMEET BAXKHBIC MOCIEICTBUS .

B cratbe  MSNBC HaiinieHo oOcyxaeHue (QpaHIly3CKHUX YY€HBIX, KOTOpbIE
oOHapyxuii pakooOpasHbix u3 rpynnsl Glyphea na rinybune 400-T MeTpoB B
KopamnoBom Mope, k ceBepo-3anany ot Hosoit Kanemonuu. @ununn byme,
MOpPCKOM OHOJOr, OMUCHIBANI MX KaK “HNOJIMYTH MEXAY KpeBeTKoil u omapom™. U
BHOBb, MMpo0OJieMa B TOM, UYTO, COIVIACHO OKaMEHEJOCTSIM, 3TH BHUAbI BbiMepiu 60
MUJUTHOHOB JieT Ha3an. A B 2005 roxy npecc-penu3 UPI cooluun 06 oOHapykeHun
cocabl Wollemi BHyTpu HEOODBIIONW pPOIIM JAEPEBHEB B ABCTpaMU. DTO JAEPEBO
CIIOCOOHO JOCTUTaTh BBICOTHI 37 M W HMEET CTBOJ JUAMETPOM B OAHH METP.
[IpoGnema B ToM, 4TO OHO BbhIMepIio 200 MuinoHOB neT Hazaa — B FOpckuit nepuos.
CekpeTHOCTh HACTOJIBKO BEJHMKA, YTO YYEHBIM, pa0OTaIONIMM Ha IUJIOMIAJIKE,
3aBSI3BIBAIOT IJ1a3a MPEXJIe, YeM OHU MPWIETAT Ha MecTo. OOpasiibl B3ATHI U3 TAWHOTO
MecCTa U MPOJAIOTCA Ha ayKI[MOHE, YTOObI 00ECNeYnTh BhDKUBaHUE BUAOB. Kak MbI
BUJIUM B JIPYTUX CIy4dasiX, B OKAMEHEJIOCTAX 3TO JepeBO He oOHapykuBaeTcs ¢ 200-1
MWJIJIMOHOB JET Hazaa 1o Hactosimero BpemeHu. CornmacHo UPIL “KoponeBckue
borannueckne Canpt CugHes cooOUIMIM Ta3eTe, YTO MOJ00HOE OTKPBITHE
PaBHOIICHHO OOHAPYKEHHIO )KUBOTO MaJICHHKOT'O IMHO3aBpa” .

Db dext Jlazaps MOXET CO37aBaThCs CYLIECTBYIOIINMU BUJIAMU,
npeoOpa3oBbIBalOIMMUCS B Oosee panHue Bepcuu Ha ypoHe J[HK, BO3MOXHO, B
MPUCYTCTBUU HEOOBIYHOW IHEPreTUYECKOW CTUMYJISIUU, MOJO0OHON TOM, KOTOPYIO
Mmbl Buzienu B narente Ciba-Geigy. B 1993 roay kopeiickuii yuensiit 131 Kanbmken
OIMyOJIMKOBaJl 3aMeyaTelbHOE OTKPBITHE, JIEMOHCTPHUPYIOIIEE, KaK TaKO€ MOTJO
npoucxoauTb. B manHom cinydae KanpmkeH o0OOHapyX s, 4YTO TOCPEICTBOM
SHEPreTUYECKOM BOJIHBI MOKHO I€peJaBaTh T'€HETUUYECKUU KOJ OT OJHUX BHUIOB
JpYruM. Y4YeHbIM MOMECTHSI YTKY B MATHUCTOPOHHUI KOHTEHHEpP M HAKpPbUI €ro
KYIOJI000pa3HOil 3epKaabHOM Kpblllied. B Kaxa0il M3 NATH CTOPOH KOHTEHHEpa
MMEJIOCh OTBEPCTHE CO CMOHTHMPOBAHHON Ha HeM BOpoHKOM. K kaxmoil BOpOHKe
NpHUAeNbIBaIach TpyOa, BEIXOAIIAsl B COCEAHIOI KOMHATY, Il HaXOAWIach
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O0epemeHHas Kypwuna. Ha mpoTshkeHHM MSITH JTHEW yTKa IMOJBeprajach BO3JICHCTBHUIO
BBICOKOYACTOTHOTO 3JIEKTPOCTATUYECKOrO T€HEPATOpA. Y IUBUTEIIBHO, KOTIA KypHIla
CHecla SiIa, W3 HHUX BBUIYNWINCh HE OOBIKHOBEHHBIC IBITUIATA, a4 THOPUIBI —
MOJIy-yTKH TIOJNY-Kypbl. XOTS TEJIO0 B OCHOBHOM OBUIO TEJIOM IIBITJICHKA, OHO
o0nagano XapakTepHBIMU YepTaMu YTKU — IUIOCKUM KIIIOBOM, JJIMHHOW Ieedl u
OONMBIIUMU  BHYTPEHHHMH OpraHaMd — CEpAIEM, I[€YEHBI0, JKEIYAKOM U
KHIIeYHUKOM. Yepe3 TOoa NTUII-TUOpuabl Becuiau Ha 70% Oosblne OOBIYHBIX
UBITUIAT.

B skcnepumente ywyactBoBano 500 suil, M3 KOTOPBIX BBUTYHNWIMCH U BbIpociau 480
ublIaT. Y 80% mpluiaT okaszanach IJIOCKas yTKomojoOHas rosoBa. Y 90% rimasza
CABUHYTHI B MOJOKEHHE, T/Ie€ OOBIYHO HAXOJATCA Tiaza yTku. A 'y 25% umenuch
NEPENOHKA MEXIy NalbllaMH, YE€r0 HET Yy OOBIYHBIX LBIUIAT. ['MOpuasl Moriu
CKpEeIIUBaThbCsl JIPYyr C JAPYroM, a MOTOMCTBO MPOJOJDKAIO OBITH IMOJNY-yTKaMU
MoJIy-Kypamu, a He IPOCTO yTKamu u/mwnu kypamu. Ha cBoe nuzobperenune Kanbmxen
MOYyYWST TIATEHT Kak Ha “‘mpuOop ISl HampaBiICHHOW Nepeaadd OMOJOTHYECKOU
uH(popManuu”’, XOTs OH HE MPUMEHSAETCS B MIMPOKOM Maciutabe. Takxke ydyeHOMY
YAQJIOCh B3ATh OPEXU U MepelaTh MX “BOJHOBYIO MH(MOpPMAIUIO” TOJCOTHECUHUKY.
[losiBunMCh THOpPUIHBIE PACTEHMSI, KOTOPBIE BBIMJISIIECNU, MaxXJd W OLIYIIAIHUCh Ha
BKYC KaK Opexu. YpoxkaiHOCTh BbIpocia Ha 180%, u M3MeHEeHHs mepeaaBaliuch OT
OJIHOTO TIOKOJIEHUSI IPYTOMY.

Eme oanH Manou3BECTHBIM NEPBONPOXOJEH B ITOM KAaTErOpPUM — HUTAIbSHCKUN
yuenblii Ilbep Jlymmxku Wruna, pabGotaBmmii ¢ MapkoHH — H3BECTHBIM
u3zoOperaTesieM paauo U MHOTHUX Apyrux TexHojoruil. CornacHo ctatbe Jleonapmo
Buntuneu B The Epoch Times — TpagunmonHoit mexayHaponHnoi rasere - Hruna
“oByajzien sHepruei, npoxoausiied Mexay 3emieid u CoJiHIIeM” U MOJIb30BAJICS €10
JUISI BOCCTAHOBJICHHsI OOJBHBIX KJIEeTOK. [Ipyroi mpubop, KOTOpBIN yueHBI Ha3Bal
Onroc, MOr OuYMIIaTh JIOOYH0 TMOMENICHHYIO B HEro MUIly. Y4HThiBas 3G EKTsl,
KOTOpbIe Mbl OOHApY>KWJIM B HCCIEIOBAHUAX PYCCKUX MHUPAMHJ, 3BYUUT 3HAKOMO.
Kpome Ttoro, mno-sumumomy, Wruna pa3paboTan mpakKTHUYECKUE TEXHOJIOTHUH,
paboraromue Kak nupamuabl. OJHO YCTPONCTBO MpPEAOTBpaALIAio 3eMIETPSICEHUS,
JIpyroe OH Ha3Bajl MAarHUTHBIM CTPOOOCKOmOM. OHO BBITIISAENIO KakK ‘‘CTpaHHBIH
nponemiep”’. M koraa oH BKIIOYAJI €ro B NaCMYpPHBIN JI€Hb, B TEYEHUE HECKOJIBKUX
MHHYT HaJ JOMOM MOSIBISJIACh HENMPEPBIBHO pacTyllas Ablpa, B KOTOPOU BUIHEIOCH
rosryooe He60. OTpaaHO BUAECTH, uTO “VruHa npusHaBayICs, 4YTO HAMOOIBIIUM
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YIOBJICTBOPEHUEM B €TI0 JKH3HHU OBLJIO YCIBINIATh KPUKU «OpaBO» W arjIoMCMEHTHI
JeTe, KOTOPhIE CMOTPEIHU «BOJIIEOHOE OTKPHITHE 00JIaKOB”.

HuxenpuBeeHHbIN OTPBIBOK COAEPKUT CaMyI0 MHTEPECHYIO YacThb HCCIIEIOBAHUS
Wrunbl, NOCKOJIBKY OHA CBA3aHA C HAIIMM OOCYXICHHUEM.

“Ilocyie HECKOIBKUX JIET HAMPSHKEHHOW paboThl B jJabopatopuu, Mruna oOHapy xui
byHIaMEHTATBHOE CBOMCTBO MAaTEPHH - AaTOMBI TCHEPUPYIOT, @ HE MYJIBCUPYIOT. DTO
OTKpBITHE TMPUBEJIO €ro K HEMHOr0 CTPAaHHOMY, HO OJECTSIIeMy H300pETEHUIO -
MarHUTHOMY T€HepaTopy IMOoJid. YUeHbI OOHapyKWj, YTO M3MEHEHHUs BUOpaluu
Ipynnbl  4YacTUIl MPUBOASAT K TpaHChOpMallMd CcaMoro mMaTtepuana. 3a dSTUM
nocieoBana cepusi (paHTaCTUYECKUX IKCIEPUMEHTOB, B KOTOPBIX I0JI€ OCHUILIATOPA
UTPAJIO 3HAYUTENBHYIO pojb. B omHoM ciydae Uruna mocTaBui CBOM mpuOoOp mMoA
abpukocoBbiM JepeBoM. OH yCTaHOBWJI TMapaMeTpbl aTOMHBIX BHOpalui,
COOTBETCTBYIOIIHME MmapamerpaM si01ouu. (ITapameTpsl aToMHBIX BUOpamuii abpukoca
U 0JIOHU TIpEeIBApUTENBHO OB OMpEEIeHbl dKCIepuMeHTaNbHO). Yepes 16 nHei
OH 00HaAPYKWJI, 4TO AOPUKOCOBOE JEPEBO MOTHOCTHIO MyTHPOBAJIO B S0JIOHIO”.

DTO COBEPIICHHO YBA3BIBACTCS C TEM, YTO MOIIM AenaTh ['apseB u Kanpmken. U yuem
Oomnpllie MBI BUAUM OJMHAKOBBIX OTKPBITHM, TeM Oonblie yOexaaeMcss B HX
peAIbHOCTU. A Jajbllie UICTOPHUSI CTAHOBUTCSA €III€ UHTEPECHEE.

“Ilocne sToro skcmepuMeHTa MruHa pHUCKHYN NpPOBEPHUTH CBOE HM300pETEHHE Ha
KUBOTHBIX. OH M3MEHWJI COCTOSIHHE BHOpAIMU XBOCTa KPBICHI U IMPEBPATHUI €r0 B
TEYEHUE YEThIPEX JHEH B XBOCT KOWIKM. XOTSA Kpbica yMepiia IOClE€ 3TOro
(BO3MOXKHO, €€ TEeJI0 HE CMOIJIO BBIAEPKATh TaKOe OBICTPOE MOJEKYISIPHOE
U3MEHEHUE), TO CTAJIO OCHOBOM ISl JalbHEHIIEro, eme 0oyiee MOKa3aTeIbHOIO
HKCIIEPUMEHTA: TOCJIE€ TOro, KaKk OH ONpeaeNui MapaMeTpbl BUOpALMHM 310POBOM
KOCTH 3aiilla, OH MojBepr 00paboTKe CIIOMaHHYIO HOTY JAPYTOTO 3aiiia, U UCIeNn ee
B PEKOPAHO KOpOTKHE CpokH. Takum oOpazom, MruHa ycTaHOBWII, YTO HCIIEJIICHHE
OOJNBHBIX KJIETOK JIIOOOT0 BUAA, B TOM YHCIE PAKOBBIX KJIETOK, BO3MOXHO MPOCTO
MyTeM U3MEHEHHS UX MHJIeKCa BUOpAIH, €CJIU OH IPABUILHO pacCUUTaH .

DTO0 Te Ke pe3yJIbTaThl, KOTOPHIX HE3aBUCUMO JOCTUIIIN ['apsieB U Ipyrue y4eHsle, He
roBOpss yX€ O TOM, 4YTO MBI BHJENM B HcciaefoBaHusx nupamud. Ilepenaua
reHeTUYECKOM HH(OpMAIMM MOXET TMPOUCXOAUTh TOCTOSHHO U 0e3 BCAKOH
TexHosoruu. [Ipocto ABa oprannsma JIOJKHBI HAXOUTHCS BOJIM3H IPYT Apyra
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MPOJOJDKUTENIbHOE BpeMs. Bumnblii mcuxomor PoGepT 3allOHK mMpecTaBuil HAyYHOE
JI0Ka3aTeJbCTBO TOT0, YTO KOTJA JIFOAU JOJT0 KUBYT APYT C APYrOM, CKaKeM 25 Jer,
OHM CTaHOBSTCS MTOXO0XH JPyT Ha Apyra. B stom uccnenoBanuu 110-tn yyacTHUKam
ObLTH TOKa3aHbl (poTorpaduu arofel B MEPBBIN Toja MOCIE CBAALOBI U MOcie 25-Th
JE€T COBMECTHOW JKM3HHM. YYaCTHHKaM YJajoCh CBS3aTh JMLA MOCHE 25-TH JIET
COBMECTHOM HW3HM HaMHOTO Jerde, 4eMm Mo QororpadusiM MepBOro roja
CYIIpY>KecTBa. JTO HENb3sI OOBACHUTH TEM, UTO, CTApEs, JIIOJIU CTAHOBATCS IOXOKUMHU
JpyT Ha Jpyra Wid IpyruMU IpecKa3yeMbIMU (GaKTOPaMHU.

Bo3sBpamasice k maboparopubiM uccienoanusiMm JIHK, coszmanune rulOpumoB — 310
OJIHO, HO BO3MOYKHO JIM TIOJIHOCTBIO Mpeodpa3oBaTh 0aHU BUIbl B apyrue? Jl-p Iletp
["apsieB mochUIan 3€J€HBI MATKUN JTA3€PHBIN JIyd yepe3 sila cajlaMaHJIphl, a 3aTeEM
HAIIPaBJIsUT TOT K€ JIyY Ha SMLa JATYIIKA. Y JUBUTENBHO, SiIa JISTYIIKH HOJHOCTBIO
peoOpa3oBhIBANIMCE B siflla calamMaHApbl. XOTsS 3THU cajJaMaHIpbl MPOU3ONLIA W3
TEHETUYECKOTO MaTepuana JISTYIIKH, OHM JKWIM HOPMAJIbHOM >KU3HBIO M MOTJIU
CIlapuBaThCid C JAPYTUMH caJlaMaHJIpaMH i1 BOCIPOM3BEACHUSA 3J0POBOrO
ITOTOMCTBA.

VYBepeHsl 1 MBI B TOM, YTO MpeObIBa€M Ha BEPIIMHE YeIoBeueckou »Bosoruu? 1
OTKyZa Mbl 3HA€M, YTO I'yMAHOMJHBIA NPOEKT YHUKAJICH U XapaKTEPEeH TOJbKO IS
3emnn? Ecnu nHama ConHedyHasi cUCTeMa CMENIAeTCsl BBEPX M BHU3 OT IIOCKOCTH
TIAKTUKH C UHTEpBajiaMu B 64 MUJUIMOHA JIET, U OKAMEHEJIOCTH TOKE MEHSIOTCA C
MHTEpBaJOM B 64 MUJUIMOHA JIET, TOTJA TaJaKTHKA JECHUCTBUTEIBHO COAECPKUT “KOA
UCTOYHUKA” JIJIsl BCeHl ®U3HU. [[BHKEHUE B TajlakKTUKEe MOXKET MpeoOpa3OBLIBATH BCIO
JKU3Hb Ha 3eMile peryJisipHbIMUA IuKIaMu. IIpencrasisieTcs, oYt Kaxkaas NbUIMHKA,
KOTOPYIO MBI BUAMM B TaJaKTUKE, - 3TO BBICOXIIHME 3aMOpPOKEHHBbIE OaKTepuu. ITO
MO3BOJISIET MPEANONOKUTh, YTO JKU3Hb UYPE3BbIUAWHO HM300MIIbHA. YenmoBeueckas
KU3Hb BIIOJIHE MOXET OBITh TaJIaKTUYECKUM MNpoeKToM. (OHa €CTECTBEHHO
pa3BHUBaeTCs Ha JIO0OW TIIaHeTe, UMEIOIEH MOAXOMASIINEe YCIOBUA. XOTS OT OJHOU
IUIAaHEThl K JAPYrod Mbl MOXEM OOHapyXUThb TOHKHE pa3liuyusi, BHEIIHOCTb
pa3IMYHBIX BHJIOB MOXXET OBITH HAaMHOTO MEHEE CTPaHHOM, YeM Hac BBIHYXIAeT
BEpUTh MaHUIYJIMPYIOIIAsl OPUEHTUPOBAHHAS HA CTPAaX FOJUIMBYACKaAs mponaranaa. U
caMoe JIy4yliee, 04eHb CKOPO MBI BCTAHEM B O4YEpElb 3a CIEAYIOIIUM KOCMHUYECKUM
oOHOBNeHHEM. JloKa3aTenbCTBO TOTO, YTO BHE3AIMHBIE BCHBIIIKK SBOJIOLUA MOTYT
MIPOUCXOJUTH, YKE 0OHapyKUBaeTCsl B okameHenocTsX. Kpome Toro, y Hac umeercs
HarJIsiJHOE JOKa3aTeIbCTBO MEXaHU3MOB, BOBIICUCHHBIX B HCCle0BaHus ['apseBa,
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JSATYLIKa-callaMaHpa, ¥ Apyrue noJoOHble HCCIeA0BaHuUS.
ABasiercs au 25.920-1eTHsAS nMpeneccusi MUKJIOM reHeTHYeCKOM IBOJTIOIMH?

Muorue gpeBHHME MH(]BI paccka3blBalOT O TOM, YTO 3aBeplIEHUE LUKJIA
25.920-neTHelt TpelecCUM PAaBHOJACHCTBHI mpeasemaer 3onotol Bek. Uto
MPOU3OMIET, €CIIU UCCIIEeI0BAaTh HAIM UCTOPHUYECKHE XPOHUKHU C 3TOM TOUKHU 3peHus?
Nmeetrcst 1M CBUIETEIBCTBO TOTO, 4YTO 4YEJIOBEYECKas OBOJIOLHUSA CIEAYyeT
25.920-neTHEMY MKy KaKMUM-TO H3MEPUMBIM o0paszom? W ecnm Tak, OTKyaa MBI
3HaeM, 4TO M rAe uckarb? OgHa OYeBUAHAs TOYKA OTCYETa — BBIIBUTH BpeMs
BBIMUpaAHUs HEaHAEpTalblleB. IJTO ObUl OBl MEpHOJ OBICTPOTO  PA3BUTHUS
4yell0BEUYeCTBa, IOCKONbKY Ooyiee paHHHE BUABl HE BBUKWIW. bBynbTe yBepeHbI,
HeaHJIePTAIbIIBI BEIMEPIIH, TPy00 roBopsi, rae-to Mexay 28.000 u 24.000 et Hazazn.

o Toro, kak 3To npouzonuio, 24.000 mer Ha3ax, YTO OCHAPUBAIOT MHOTHE yYEHBIE,
Ha 3emJie He 3a)UKCUPOBAHO HUKAKOTO KIIMMATUYECKOTO CBUTa, HA KOTOPBIA MOMXHO
Obu10 OBl criucaTh 3T0 u3MeHeHwe. Karepuna Xappatu, naneoHTosior MHCTUTYTa
DOBommonnoHHoW AHTponojoruu Makca Ilnanka, o0bsicHsIA:

“Hammy  HaxoIKM  MO3BOJSIOT  MPEANOJOXKUTH  OTCYTCTBHE  KaKOro-jiubo
KJIMMAaTU4Y€CKOTO COOBITHS, BBI3BAaBUIETO  BBIMUPAHME  HEAHJEPTAJIBIICB.
EnuncTBeHHas cnopHas nata mcuesHoBeHHs (24.000 paauoyriepoIHBIX JIET), €CIH
OHA KOPPEKTHA, COBNAAAET C IJIaBHBIM CABUIOM B OKpY’Karomieil cpene. OHaKko naxe
B 9TOM Clly4ae poJib KJInMara Oblia Obl KOCBEHHOH, CTUMYJIHUPYS KOHKYPEHIIHIO C
JPYTUMU YEJIOBEUYECKUMU TPyIIaMu’.

“I'maBHBIN cABUT B OKpyxatomen cpene” 24.000 ner Ha3zam MOSCHIETCA B CTAThe
BBC. B 10 Bpems TemmnepaTypbl Ha TOBEPXHOCTH MOpPEH ObLIM CaMbIMU HU3KHUMHU 3a
nocieanue 250.000 net. 1 3To BeI3BaANIO JIennukoBkiii [lepuos.

Ecnu mb1 BepHemcs enie Ha oauH Benukuii ['ox (25.920 net) Ha3an, Mbl MONaJEM B
nepuoa 50.000 net Hazaa. DTO ABHO COOTBETCTBYET APYrOMY BHE3AIIHOMY CKAauKy B
sposronM 4esaoBedectBa. Jlo 50.000 jmetr HaA3am JrOAM HE IOJb30BAINCh HUKAKHMU
OpyIUsSMU TpyAa CIOXHee IpyObIX KaMEHHbIX HOked. B To Bpems, Bapyr, noau
HayaJu JIeJ1aTh MY3bIKAJIIbHbIE WHCTPYMEHTBI, WIJIBl U APYTHE CIOXKHBIE OpYaUs
Tpy/ia, MOSABJISETCS U HACTeHHas *uBonuch. CornacHo antponoiuory /xony ®auriy,
MBI 3aMeudaeM pe3b0y MO KOCTH C PEIUrHo3HON 1enbio. ['apmyHbl, HAKOHEYHUKH
cTpel1, Oychl U ApyTHe BUAbI YKPAIICHUH TOSIBUIUCH B BUJIE “TapMOHUYHOIO MMaKeTa
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okono 50.000 ner wazax’. bonee TOro, MNPEACTaBISIETCA, YTO ‘Y TIEPBBIX
COBpPEMEHHBIX JofeH, mokuHyBmMX Adpuky mexay 50.000 u 40.000 net Hazafm,
TOke uMeJicss MmoJHbli KomIiuiekT . Takke 50.000 ner Ha3zag MO COBEPIIEHHO
HEU3BECTHBIM TNPUYMHAM BIAPYT MOSBUJIOCH SBHOE U OECCIIOPHOE pPETUTHO3HOE
HCKYCCTBO. 3aXOpPOHEHHUs YETOBEYECKHUX CYIIECTB MOMEUAINCh KPACHOW OXpOU H
OpHMEHTHUPOBAINCh HAa EIWHCTBEHHYIO 3Be31y B HO4YHOM HeOe. Jkeiimc Jlbtouc
MPOJOJIKAET pa3BUBaTh 3Ty TEMy B cTaThe, KoTopyto Hamucain B 2007 romy st
American Thinker.

“Bo BceM JOMCTOPUYECKOM MHUPE PAIOM C IMOYUTAEMBIMH YMEPIUMMH JIHOJIbMHU
pa3Melanuch (QU3nYecKrue CUMBOJBI BiacTH M HaboxHoctu. [lo Bcemy Mupy
OOHapy>XMBAIOTCSI TUTAHTCKWE KaMHM SIOXM HeoJuTa, Hamojgoone CTOyHXEHIXKA.
Jaxe yTuiIUTapHble py4HbIE TOMOPHI, HE MEHSIBUIMECS COTHHU THICSY JIET, BIAPYT
oOpenu puTyanbHBIE (POPMBI, CIHIIKOM XPYIKHE IS J000r0 MPaKTHYECKOTO
npuMeHeHud. lIaTpaecsasT WM ceMbAecST ThICSYENEeTUH Has3al C YeJIOBEUECKOU
MPUPOION MPOU3OIIO HEUYTO OUYEHb BaXKHOE, 00JIa/arolee BCEMU MPU3HAKaMu TOTO,
YTO HEAJEKBATHO HA3bIBACTCS PEIIMTHEH .

HuTepecHo, yTo B TOT XK€ MEPUO B Hallell 6uocdepe mpou3ouIio Apyroe 3HaYMMOe
U3MEHEHHUe, clenaBiiee 3eMito Oosiee KOM(POPTHOM AJsi yenoBeueckoi xu3Hu. Kak
packpsin npodeccop I[lurep Yopn B 2004 romy, 50.000 nmetr Hazaj TUTraHTCKHUE
MJIEKOIUTAIOIINE MOBEPIINCH MACCOBOMY BRIMUPAHHIO HAa BCEX KOHTUHEHTaX KPOMeE
Adpuku. MHorue 3 HUX OBUIM OmacHbl Uil yenoBeka. [IpeacraBnsercs, 3To ele
OJIHa pa3yMHas aJlanTanuns 3eMJIu C LEJbI0 TIOMOYb HAIllEH IBOIOLHUU.

Ecim MBI ylineM m©no BpeMEHHM e€le Janbllie, JBa YEIOBEYECKHX Yepena,
oOHapyxeHHBIX B Adpuke, npatupytorcas 200.000 ner Hazag, U OHU HE
Heanaepranblpl. ['eonor ®dpsuk bpayn u3z VYuuBepcutera IOThI ckazam: “Oto
OTOJIBUTAa€T MOMEHT MOSIBJICHUS aHATOMHYECKU COBpeMEHHBIX Jtonei”. [lockombky
KyJbTypa, PEUIMO3HOE HMCKYCCTBO M CIIOXHBIE OpYIUs TpyJAa He MOSBISUIUCH 0
50.000 ner wnHazax, bpayH cuuTaeT: 3TO ‘3HauMT, 4TO UYesnoBek Pa3zymHbII
cymectBoBasl 6e3 KyapTypbl 150.000 net”. Pobept Poit bputt, numymmii ans Live
Science, roopui: “Haxoaku MO3BONSIOT MPEANOI0XKHUTH, YTO HAIIU MPEAKU JOJTO
OapaxTanuch B HEKYJbTYpHOH 3pe, 0€3 My3bIKM, MCKYCCTBA WM OBEJIUPHBIX
1763 (1717 8
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Nrak, y Hac eCTb HEBEPOSTHBIN CIIy4all MaCCOBOW DHEPTETUUYECKHU YIIPABISAEMON
sBoronMu. [xoH XOKC ToKa3al, 4TO Ha FTeHETUYECKOM ypoBHe 3a nocieanue 40.000
JIET MaccoBas YeJoBeuecKas dBOJIONMS yCcKopuiaach. OHa yCKOpUIIACh €11le OOJbIIe B
nocaegaue 5.000 nmer. MiMeercst ncuepnbiBaroliee CBUAETEILCTBO, YTO HA BCIUIECKU
ABOJIIOIMM BIUSATA TIPEIECCHs] PABHOACHCTBUM, UYTO MBI BHJACIM Ha MpUMEpPE
BbIMHpaHUsl HeaHjepranblieB 25.000 neTr Ha3am W BHE3AMHOrO MPOSBICHUS
TBOpYECTBA M AyXoBHOro moBeneHus y jroaeit 50.000 met nazan. Cremapl XIeOHBIX
KpOILIEK, OCTaBJEHHBIX uyyaecamu Bemuwkou [lupamuael, npuBenn HAC K pory
M300MIMsl 3aMeYaTeIbHbIX HOBBIX TEXHOJOTHMH HCHENEeHHS M TOTEHUHUATy CIacTu
3eMITI0 OT YTPOKAIOIIMX KAaTaKJIU3MOB. JTa TEXHOJIOTHS (€CIM XOTUTE) - TapMOHHSI,
3T0 oHeprus mo6Bu. W oT Hee Oonblie HeEIb3d OTMaxHYTbCS Kak oOT
IICEBJIOPEJINTUO3HBIX ~ BCIBIIIEK  JKEJATEIbHOTO  MBINUIEHUS, KPUTHUKYEMOTO
CKENTUKaMHU. DTO aKTUBHOE padoTarollee MPUCYTCTBHE, KOTOPOE MOXKHO Ha3BaTh
nosieM MctouHuka.

besrpamMoTHbIE BEIHYKIEHBI TUKTOBATH!
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,,DE3rpaMOTHBIE BBIHY X JEHBI AUKTOBaTh.” — Cranucnas Exu Jlen

XapakTep COCTOUT B CIIOCOOHOCTH JICUCTBOBATH COTJIACHO MTPUHIIAIIAM
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