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Monorpacdus sIBIseTCS TaTbHEUITUM TPOJOJIKEHUEM B UCCIIEIOBAaHUN ObITHS
YeJIOBEYECKOro COIMyMa, paHee OTPaKeHHOro B KHUTax «Paca 60ro», «3akat
oesoit pacei???», «CTpaterus BeKUBaHMS Oelloit packl». Ha ocHOBaHMM aHanmm3a
HOBBIX HAYYHBIX (DAKTOB U HAYYHBIX CTATUCTUYECKUX UCCJEAOBAHUN YUYEHOTO

no JJHK u renomy, aBTOpOM NponoyKaeT yTBepKIaTbCA, YTO YEJIOBEUYECTBO

HE TPOM3O0IILIO OT 00€3bsIH, U HAOOOPOT JTOKA3hIBAETCSI 0OpaTHOE, UTO YacThb
YeJIOBeYeCTBa B pe3y/ibTaTe TyXOBHOW MHBOMIOIMY TIPEeBpaIiaeTcs B 00e3bsH

B Adpuke. YueHbIM 0OOCHOBBIBAETCSI THIIOTE3a O BEUHOM CYIIIECTBOBAHUU
YeJI0BEUECKOro poga Bo BceleHHOM U 0 MOCTOSIHHOM OT/EJIEHUU OT HEero
MYTAHTHBIX BUJIOB Y MOJIBUJIOB YEPE3 MYTAHTHBI MHBOTIOIIMOHHBIN MPOLIECC B
pe3y/bTaTe JyXOBHOMW Aerpaaaliuy 4acTu yejgoeuecTBa. Ha Gobiiom HaydHOM
Matepualie JOKa3bIBAeTCs, YTO NEPBOHAYAILHOE pa3yMHOE YeJI0BEUECTBO
NnosIBWIOCHh Ha Pycckon miargopme B Juiie apueB BEIMKOPOoccoB. Ha ocHoBaHUM
HAYYHBIX OObEKTUBHBIX (PaKTOB YTBEPKIAETCS, UTO BCe MyTallUM BPEIHbIC U
MOTOMY OHH BCEr/ia BeyT K UHBOJIOLMY BUAOB. OTpULIAETCS BOZMOKXHOCTh
NOsIBJIeHH ST OECITPUYMHHBIX CIIOHTAHHBIX MYTaIlii, U YTBEPKAAeTCs 0OpaTHOE, UTO
TOJILKO MYTaHTBI, OIIPaB/IbIBasi CBOM I'PEXU, MOTYT YTBEPKIAATh, UTO MyTallMA MOTYT
TIOSIBJISATHCSI OecpuMHHO. BokecTBeHHas JIOTMKA 1 Hay4yHble (DAKThl YTBEPKIAIOT,
YTO BCE MYTAIlUH, TIOSBUBIIMECS Y YeJIOBEKa, BCeraa MpUIMHHO 00ycioBIeHb. He
rpely, He TIapasuTUPYyH, Oeperu SKOJIOTUI0 3eMJIH, TPYAUCh, U Thl COXPaHUIIIb CBOI
PO B JaJIbHEUIIIMX peUHKapHAIUsAX. MaTteMaTuuecku HayqyHO MOATBEPkKAAeTCS,
YTO B HauaJjie MyTareHe3a IMpoUCXOAUT 3aMelleHUe TIEPBOHAYAIbHBIX HYKJICOTHU/
BCcTpoeHHbIX Co3/1aTesieM B FTEHOM YeJIOBEKa Ha HECOBEPIIEHHbBIE TLTI0COBbIE
MyTalu, ¢ nocienyeM ux ynajienueM u3 JJHK, (T. H. oTpuniaTe/ibHblid MyTareHes),
YTO B UTOre NMPUBOAUT K yKOopodeHuto JiuHbl JITHK 1 Kak cieicTBue yMeHbIIeHUIO
MH(pOPMATUBHOM EMKOCTU F€HOMA C MPEeBpaIlICHUEM JIIoieH B ) KMBOTHBIX. HayuHO
00OCHOBBIBAETCS MEPUOAUYHOCTh HACTYTUIEHHU S alTOKATIUIICUCA C YHUUTOKEHUEM



MYTaHTHBIX JIIOJEU U MOCTOSTHHOM COXPaHEHUU HE MYyTaHTHOT'O NIEPBOHAYAJIBHOTO
yesioBevecTBa Ha Pycckon miatdopme. HoBast monorpadus B. M. )Kykosa
OTKPBIBAET N100AIbHBIE MEPCIIEKTUBHI IO COXPAHEHMIO U IMPOLIBETAHUIO TyXOBHOTO
YeJI0OBEYECTBA HA HOBOM BUTKE Pa3BUTHSA YEJIOBEUECKOIO colinyma Bo BeesieHHOM.
MHeHue aBTopa MOXET He COBMAaTh C Mo3ulMen komnanuu JlutPec.
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OnooOpuTeibHbIE 0T3bIBBI HA MOHOTpaduIo

OT3bIB

Ha monorpadwuio Kykosa B. M.

«O mpeBOCXO/ICTBE BETMKOPOCCOB U BpeJle MyTalUil»

Hacrosimasi MoHorpacdusi umeer OOJbIIIOE SKOHOMHUYECKOE 3HAUYeHHe s
Oymymiell 1MBWIM3aIMKA BelMMKOpoccoB. COBpeMeHHas KOHIETIMS Pa3BUTHS
YeJIOBEUeCKOro OOIecTBa, OCHOBaHHAsI Ha 3BOMIONMOHHONW Teopru Y. [lapBuHa,
ucyepnana ceos. [IpuBenst yenoBeyecTBo Ha Kpail rudenn. Heooxomumsl npyrue
anbTepHaTHBbl pa3BuTHsl LuBwIM3auuu B XXI Beke. B 3tom cBere Teopus
VMHBOJIIOIMA WMEeT TIePCHEeKTUBHOE pa3BUTHE, Onarogaps KOTOpOW BIEepBbIe
npeojioyieH Oapbep MEkIy pelurueld M HayKol 3a cueT uxX oObequHeHus. Bo
IJ1aBy B3IUIsila Ha MUp MocTtaBiieH KocMuueckuil pasym U ero 3aKOHbI COX paHEHUsI
AYXOBHOI'O U Pa3yMHOI'0 YeJIoBeYecTBa Ha 3emJie.

Kenaio ycnexoB aBTOpy B JJIbHEWIIMX MCCIEOBAHUAX M IOHUCKaX
MaTepUaioB 10 COBEPIIEHCTBOBAHUIO YEJIOBEYECKOM [IUBUIIM3ALIUH.

Joxmop sxonomuueckux Hayk, npogeccop, axkademux PAEH Illymaee Bumanuii
Anopeesuu
Ten. 8-964-784-18-44. E-mail: vitshumaev@mail.ru

C GombIIMM yIOBOJILCTBUEM MPOYMTAI BelIMKOIenHbN Tpya Kykosa B. M.
«O TepBOpOJICTBE BEIMKOPOCCOB UM O Bpede MyTauui» rta padora Oyaer
MMETb OTPOMHOE HAayYHOE U TEOPETMYECKOE 3HAYEHHE B JIaJIbHEMINEM pPa3BUTUU
yesioBeyeckoro couuyMa. K HacrosiieMy BpeMeHU NPUXOAMTCS KOHCTaTUPOBATH,
YTO MJIEOJOTUYECKU TEOpHUs SBOJIIOLIMY IpUBENA YEJI0BEYECTBO B TyNUK. Teopus
Y. JlaprHa NPUPOBHAJA YEIOBEKA K KMBOTHBIM, TEM CaMbIM HE OCTaBUB €MY
HUKaKHUX IIAHCOB B JIyXOBHOM pa3BUTUM M, KaK CJIEJCTBUE, B MaTepUabHOM
BBDKMBAaHUM Ha Tulaete 3emiis. B To Bpems kak HOBbIA B3rsAd KykoBa B. M.
Ha pa3BUTHE KMBOW Marepuu B cBeTe Teopuun VHBomoUMM M npsiMo CBSI3U €€ C
0O0BEKTUBHBIMHU 3aKOHaMU TBOpLIA, AEHCTBYIOIIMMHU B MIPUPOIE, OTKPBIBAET IMepest
YeJIOBEYECTBOM HEOTPAHMYEHHBIE NEPCIEKTUBBl B €r0 JAJIbHEHNIIEM IPOLIBETAHUN
BO BcenenHoil. B 3roii pabore Ha OOJBIIOM HAyYHOM Marepuajie BIepBble
MOATBEPKIEHbl JPEBHEMINNE 330TEPUUYECKME 3HAaHMS YeJOBEYeCTBa [0 €ro
M3HAYaJIbHOMY CYILECTBOBaHMIO Ha 3emiie. OKOHUYATEIbHO MPOU3BEICHO CIIUSHUE
HayKU C BEIMYECKMMU 3HAHUSAMM IPEAKOB-CIaBsSH. B cBA3M, ¢ yeM BbIpaxaio
DIyOOKYI0 TPU3HATEJbHOCTh aBTOPY 32 3TOT DIIYOOKHWH, aHATUTUYECKUH TPy
U JKeJal €My [JaJbHEWIIMX HayYHBIX M3BICKaHWM, MOATBEPKIAIONIMX 3aKOH
DHTpPONUM W, OCOOEHHO, ero MpOosiBJieHWe B TYXOBHOW U COIMATBHON cdepe
YeJIOBEYECTBa.
IIpomacoeé bopuc Heanosuu — Odokmop Ouonouueckux Hayk, npogeccop, uneH-
Koppecnonoenm Ilemposckoii u Mexcoyrnapoonoti CaagsaHcKkoll akademuti, 6e0yuuii
HayuHbli compyonux Beepoccuiickoeo HUH 2enemuxu u pazeeoenust #ueommbix.

Tema KHUIM aKTyajbHa, Jaxe 371000[4HEBHA. ABTOp B O4YEpeAHOM pa3
JEMOHCTPUPYET NPHUCYIIYI0 €My DIYOMHYy M OpPHIMHAJIBHOCTb MBIIUICHUS TPU
AHAJIM3€e CJIOXKHBIX OMOJIOTMYECKMX M COLMAJbHBIX MPOOJIEM, NMPOMCXOASIIMX Ha
3emute. IlpuueM penaer OH 3TO B IMPOCTOM M JIOCTYIHOM (pOpMe Ha XOpPOLIEM
pycckoM s3bike. [Ipencrapisercs, 4yTo 3Ta Hay4YHasi MOHOrpadust pu3BaHa BHECTU
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MOJIE3HBIA BKJIaJ B OOOCTPAIONIYIOCS WAEWHYI0 OOpbOy C aHTHCOLMAIBHOW W
AHTUYEJIOBEYECKOU MICOJIOTHEN Heomnoepaiu3ma.

Huxumun A. U., cekpemape LIIICII3PK «PYCh»

Botiyuncxuti C. B., pykoeooumenv komumema napmuiinozo koumpoass [I3PK
«PYCh»

UccnenoBanusi Bbigamomerocss coppemeHHoro reneruka B. M. JKykosa B

00/1aCTH Pa3BUTHS YEJIOBEYECKOTO COIIMyMa KaK HeJlb3s1 aKTyasIbHbl B HAIlle BpeMsl.
Teopuss Y. JlapBuHa C OTpUIIaHMEM IYXOBHOTO Hayasla IMpUBEJa YeIOBEYECTBO
B TYyNUK, MPEBPATHB, YacCThb JIIOJEH B HUIIMX, 00E3bsIH M ONUrapXoB. YUTOOBI
YeJIOBEYEeCTBO PA3BUBAJIOCH U JIANIbIlle HEOOXOAUMBI JPYyryue KOHIICTIUH, ApyTrue
aNbTepHATUBBI PA3BUTHUSI UEJIOBEUECKOro ooiectBa. B 3ToM miane Teopust
MHBOJIIOIMM, CYIIECTBOBABILIAs paHEE y HAIUMX MPEIKOB apueB, OTKPbIBAET
niepe/ BeJIMKOPOCCaMU IMPOKKUE BO3MOXKHOCTH M0 CO3[JaHUI0 HOBOT'O TApMOHUYHO
YCTPOEGHHOTo OOIIecTBa, YBOASINIEr0 €ro B cBewioe Oyayiiee. Bo3zMoxkHo,
HEKOTOPbIE MBICIIU B 3TOM MOHOrpachvu MOKAXYTCS HAIUM YUTATENSIM [IAJIeKO
He OecCIOpHBIMU, HO KaK YacTO YeJIOBEUECTBO OTBEPrajio OTKPBITHS TeX, KOro B
TMOCIE/IYIONIEM MPU3HABAIU TEHUSIMH.
Baaoumupoe Anexcanop Ilaenosuu, Hapoouwui nucamenv Poccuu, Jlaypeam
Koukypca «/lumepamyproiii. Oaumn», nobedumenv KoHKypca «Jlywwas Kuuea
2012-2013 22», pyxosooumenv UHMENNEKMYANbHO-MBOPUECKO20 NPOCHPAHCIMEA
«J/lumepamypnolii  Koanaiioep», KaHouoam 3KOHOMUUECKUX HayK, npogheccop,
axademux PAEH.

Monorpadus Bweigawomerocss ydenoro B. M. JKykoBa mnpencrasiser
(pyHmamMeHTaBHBIE OCHOBBI OWMOMEIMIIMHBI, 3TO — CHHTE3 T'YMaHWTapHBIX U
€CTEeCTBEHHBIX HayK. MoHorpaduio MOXHO ObLJIO Ha3BaTh (hyHIAMEHTATBHBIN
AQHTUIAPBUHU3M, KOTOPBIN OXBaThIBAET BCE C(pepbl HAYYHOTO 3HAHUSI.

Bocrounble craBsiHe ObLIM OCHOBOW €BPA3WCKOW IMBUIM3ALMU W BCEH

MHUpPOBOM IMBWIM3AIlMM BO Bce BpeMeHa. Bce Hapomel He oOnamanv Takou
MACCUOHAPHOCTHI0. B3sTh X0Ts1 ObI ipMep ocMaHcKor umriepuu ¢ 1520 o 1558 r.
daxTHUeCcKOW MPAaBUTEIBPHUIICH MMIEepUH OblIa ClaBsSHKa XIOppeM-CyJITaH, Mo-
yKkpauHcku Pokconana OHa nojgjepkvBasia U Harpasiisiia cBoero myxa CynraHa
Cyneiimana BenukonernmHOro BO BCEX €ro HauMHAHUSAX W (DaKTUUECKW Oblia
MPABUTEJIbHUIIEY UMIIEPUU B TEUEHHUE HECKOJIbKUX JIECATUIIETUI.
Axademux  Poccutickoii  Akademuu  Ecmecmeennvix  Hayk, IIpeocedamenw
omoenenusi «CocnosHvle U HAUUOHANLHBbIE mpalduyuu» Poccutickoti Axademuu
Ecmecmeennvix Hayk, Buye-npe3udenm Axademuu PYyHOAMEHMANbHBIX HAYK, YNEH
cor3a nucameneii Poccuu, 00Kmop ucmopuueckux Hayk, npogheccop, Anrexcanopoe
Hmumpuii Hukonaesuu.

Paccmorpenne Bompoca aHTMaapBUHM3MA, aHaiu3 noseieHusa B JIHK
CTMIOHTAHHBIX WJIM HE CIIOHTAHHBIX MYTAIWi, ITIOCOBBIX UM MUHYCOBBIX MYTAlIUH,
UX BPETHOCTb WU MOJIE3HOCTh, OYEHb AKTYAJbHO IJIsl YeJIOBEYECKOro COIMyMa B
XXI Beke.

Kanouoam ouonozuueckux Hayx, OOKMOp NOAUMUUECKUX HAYK, AKAOeMuk
Monoaeckoii kaoposoii Akademuu MAHIIO, Ilponun 30yapo Anamonvesuu.

Mownorpadus akanemuka Kykosa B. M. onposepraer runore3y Y. /lapeuHa,
YTO YEJOBEK MOCTENEHHO COBEPIIEHCTBYSCh, SIKOOBI MPOW3OMIEN OT O0OE3bsHBI.
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VueHplil Ha OOJBIIOM HAYYHOM MaTepuasie TOKasal, 4YTo HaoOOpOT HIET
MIOCTOSIHHBIM MHBOJIOLIMOHHBIA TIPOLIECC MPEBpAILEHUs] MYTAHTHBIX JIOfIEd B
00e3bsiH. DTO HAIJISAHO BUAHO W3 COBPEMEHHOW XM3HM M HAy4YHO [IOKa3aHO
Ha OCHOBAHMM CTaTUCTMYECKMX M apXeoJIOTMYecKUX ucciienoBaHuil. Ecim panee
CUMTAJIOCh, YTO ILUIIOCOBBIE M MHHYCOBBIE MYTAlliM BO3HUKAIOT CIOHTAHHO, U
B PaBHOM CTENEHW 3aMeIlaloT Opyr Apyra, TO y4YE€HbId J0Ka3al, 4TO MyTaluu
MOSIBJISIIOTCSL TIOZI BO3AEWCTBUEM BHEIIHEH Cpelbl U YTO OHM BCErja BpeIHble U
noromy nocrossHHO ypasworea w3 JTHK Kocvuueckum pazymoM, NOCTENIEHHO
MIPUBO/ISI MyTAHTHBI T€HOM K JeTpajallud, a 3aTeM v rudesnu. Takum oOpa3om, uaer
MIOCTOSIHHOE OYMILIEHHE YEeJIOBEYECKOro poja oT MyTaHToB. OH yTBEpXKJaeT, 4To
MEPBOHAYAJIbHOE HE MyTaHTHOE Y€JI0BEUECTBO BO3HUKJIO U MPOXUBAET Ha Pycckoi
11aTopMe B JIMLE BEIMKOPOCCOB U CJIABSIH U YTO OT BEJIMKOPOCCOB Yepe3 MPoLecc
HAKOIUJIGHUSI BPEIHBIX MYTAllMid M TOCIEYOIIero WX yaajdeHHs 0Opa30BaIUCh
apyrue Haponsl. OH J10Ka3aJl, 4To OTpULATE/IbHbIE MyTALlMK 3TO IPOCTO YAAJIEHHBIE
IUTIOcCOBble MyTauuu. Ha mepBoM 3rame MyTtareHe3a INpPOUCXOIUT 3aMelIeHUe
UJCANbHBIX HYKJIEOTHJ, BCTpoeHHbIX Co3jaresneM Ha IUTIIOCOBBIE MYyTallUd, a
3aTeM OHM B pe3yJibTare CBOEro HecopepiueHcTBa yaassoresa u3 JJHK, ymenbas
MH(POPMATUBHYI0 €MKOCTh TreHoMa. OH TIOKa3aJl CTaTUCTUYECKU JIOCTOBEPHO
NPSMYI0 TIPONOPLUMOHAJIBHYIO 3aBUCUMOCTb TOSIBJIEHUSI MYTAallMi OT JAYyXOBHOI'O
YPOBHS YeJIOBeKa M YTO KaX[blil pojJ WJIM HApOI MYTHUPYET CO CBOEU CKOPOCTBHIO
B 3aBUCHMOCTH OT UCIIOJTHEHUsI CBOUX JKeJaHWW. Yem JoJbllie KUBET MyTaHTHBII
pon, yem Oolbllle OH MYyTHUpyeT (TpeliuT), TeM CKOPOCTb MyTareHe3a y Hero
yBeauuuBaercs. Tem cambIM Ha TEHETMYECKOM YPOBHE OH MOATBEPIM OCHOBHBIE
nocTyaarsl Beysma u feiicTBrie 3akoHa DHTPONMHUU B OMOTIOrMYeckux cpepax. M3
ero paboThI XOPOIIIO BUIHO, YTO BCE HAPOIBI M BU/IbI B 3aBUCUMOCTH OT KOJIMYECTBA
COXPaHMBIIMXCS MEPBOHAYAIBHBIX HYKJIEOTH]L CTOST KaXAbli HA CBOEM YpPOBHE
IAyXOBHOW JIeCTHUIIBI B puOmkeHny Kk Cozaatemo. Yem OoJbliie nepBOHAYATIbHBIX
HE MYyTaHTHBIX HykJeotup coxpaHwiock B JJHK y Haponos, teM Bblilie y HUX
COXpaHsIeTCs M1 BOBMOKHOCTh CUMTHIBaTh MH(pOpMalmio u3 a¢pupa Kocmoca u kak
CJICCTBHE BHIIIIE MHTEJIEKT. DTH T€HUAIbHbIE OTKPHITUS B OOJACTH TEHETUKHU
HAayYHO OOOCHOBBIBAIOT BeinvecKyio MIeoNoruio BeJIUKOPOCCOB M HEM30EKHOCTh
MOCTPOEHUS JyXOBHOT'O AHTUIAPA3UTAPHOIO PYCCKOTO rOCYAApCTBA.

IIpogpeccop Mescoynapoonoii Crassinckoui akademuu Kucenee Cepeeli Hearosuu.
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IIpeaucaosue

Teopus sieasiemcest mem 60nee enewamasiowiels, u mem OOALUUL oxeam
ee Oelicmeust U 00AbLUASL 0ONACMb ee PACNPOCMPAHEHUs. U NPUMEHEHUS,
uem Oonvue 8 ee OONYWEHUsIX npocmomsl. HmenHo nosmomy camoe
2nyOoKoe enevamnerue nPou3BOOUm KAACCUMECKast mepMOOUHAMUKA. Imo
€0UHCMBEeHHAs. meopust PUBUKU YHUBEPCANbHOZO COOEPHCAHUS, KOMOpas, s
yoexcoen, He Oyoem ONPOGEPeHYMA 6 PAMKAX NPUMEHUMOCIU ee OA306blX
OonyuieHuli.

Aavbepm Iiinwmeiin

B cBs3u ¢ HapacTaHreM ruOpUIHBIX BOIH B I0KHBIX pErMOHAX Halllell OKyMEeHBbI, HAKOIUIEHUEM
OpYKMsI MACCOBOTO YHUUTOKEHUS JIIOJEH M yIrPO30H €ro MPUMEHEHUsI MyTaHTaMMU, a TaKKe C pa3BU-
THEM CKPbITOT0, HO HEYKJIOHHOTO IPOLIECCa M0 3arPSA3HEHUIO M YHUUTOXKEHUIO NIEPBO3/IaHHON IKOJI0-
ruu 3eMJId, Iepesl Pa3yMHBIM U IyXOBHBIM YeJIOBEUECTBOM OCTPO BCTAET BOMPOC: KAKOBbI IPUYMHBI
HaJBUraouiencs katacrpodsl? ToNbKO MOHSAB 3TH NPUYMHBI, MOKHO IPEIOTBPATUTh TMOEIb Yeso-
BeuecTBa Ha 3emuie. Eciit BIsimeThCs B ITyOMHY MTPOOJIEMBI, TO CTAHOBUTCS SICHO, YTO HBIHEIITHEe
COCTOSIHUE Pa3/IMYHBIX HAPOJIOB MOJHOCTBIO 3aBUCHUT OT UX NCUXUKH, UX JYXOBHOTO COCTOSIHUSA, UX
BOJIM U 1I€JIEBBIX YCTAaHOBOK, HAIIPaBJIEHHbIX Ha BbUKMBaHUE BO BceneHHo#. B Hacrosiee Bpems B
MIOBEJICHNU HApOJIOB MPOCMATPUBAETCS] HECKOJIBKO 1IEIEBBIX YCTAaHOBOK. [lepBoe MHpPOBO33peHue —
9TO BeJUUeCcKasi KOHIETIIMs, OHA YXOAUT B IIyOMHY BEKOB, B JJOTIOTOITHOE BPEMsI M PaclipoCTpaHeHa
Cpely MH/I0apUICKUX HApOAOB U MOHbIHE. OHa yTBEPKIAET, YTO TOJIBKO JyXOBHAs TOHKAasi MaTepus
HE TO[UISKUT SHTPOINM, U OHA sIBJISIETCS HayaloM Bcex Hayal. VIMeHHO oHa mopoxkjaeT rpyoyio
MaTepuio, KOTopasl U3-3a e HEeCOBEPIICHCTBA MOAJIECKUT AalbHENIed SHTponuU. 3aTeM 1o Mepe
yTpaThl BeIMUECKUX 3HAaHUI O BceneHHOM NOoABISIOTCS MHAYUCTCKAs M OYJIMIACKAsl PEIUTUH, 3aTeM
BO3HMKAET MYJeWCcKas pesurusi, a Ha pyOeske BTOPOro ThICSYENeTHsl MOSBIAETCS XPUCTHAHCTBO, a
najee yueHue Aisiaxa. Bee BOSHUKIIME pesurum, OTOLIEAIINE OT BEAUNYECKOTO 3HaHU 1, TOATBEPKAAs
3aKOH SHTPOIUH, TPOAOIKAIOT AEIUTHCA U B Hallle BpeMsi. OHM TOXe OTPaXkaloT pa3IMyHOe 1yXOB-
HOE COCTOSIHUE BHOBb HAPO:KJAIOIIMXCS HAPOJOB M MPEJCTABIAIOT Pa3IMYHble PEJUTMO3HBIE BETBH,
BIUIOTh JIO TOTAJIUTAPHBIX U TEPPOPUCTUYECKUX CEKT M IMOCJIEIHEN CTaJuM AyXOBHOW Aerpajaluu
moneit orpunianue Co3narens, ¢ 0e3/10Ka3aTebHON Bepoil B 3BOMOIMOHHOEe yuyeHue Y. JlapBuHa.
[MockombKy Bce peuruu, B ToM yncie 1 runote3a Y. JlapBiHa, He IMEIOT Hay9HOTO 0OOCHOBAHHMS U
OCHOBaHBI Ha Bepe U MUCTUKE, MOXKHO YTBEPKAaTh, YTO PEJIUTUM, KAK M TUIIOTE3a SBOJIOLUM — 3TO HE
HayKa, 0OBbSCHSIONIAs POUCXOK/ICHNE KU3HU Ha 3eMJIe, a YaCThb MCKaKEHHBbIX 3HAHW, COXPAHUB-
MIMXCS Y Pa3IMYHBIX HAPOJOB B MOICO3HAHUH 110 MEPEe UX OTXOXKAEHUS OT OOIIErO BEIMYECKOro 3Ha-
Hus 0 Kocmoce. [Toatomy penmruu B 3aBUCUMOCTH OT KOJIMUECTBA COX paHUBLIEHCS IIEPBOHAYAIbHOM
uHdopmaiuu o Cosfaresnie y pa3IMyHbIX HAPOJOB BCEra pa3Hble. B 310l MOHOrpaduu Ha OrpOMHOM
Hay4YHOM MaTepuale I0Ka3bIBaeTCs1 BO3MOKHOCTb BO3HUKHOBEHM S )KU3HH OT BHICOKOAYX0BHOTO Koc-
MHYECKOTo pasyma. DTo MUpPOBO33peHue noareepxaercs Il 3akoHoM TepMOAMHAMUKHY, HAIIUMU
Hay4YHbIMU UCCJIEJOBAHUSMU O Jerpajallii FeHoMa U BeIMYeCKUMM 3aKOHAMM KapMbl. Beguueckas
KOHLETILIUS, HAIIIU MCCIIE0BAHUS U COBPEMEHHBIE JaHHbIE [0 TEHETUKE YTBEPKAAIOT, YTO HAIll APEeB-
HUI MPeIoK M3HaJalbHO ObUIO coBeplleHeH, a ero [JHK coorBeTrcTBeHHO MMmena HaOOp NepBOHa-
YaJIbHBIX HYKJIEOTHIOB, HeasIbHO prommkatomux ero k Cozgaremo. Ho mocne HapyIieHust 3akoOHOB
Kocmoca, B pe3ynibrate JyXOBHOIO IpeXornaieHusl, 4eJI0BEYeCTBO CTajI0 HaOUpaTh pa3iuyHble MyTa-
M (rpexu). B pe3ynbrate yero 3armymieHHbIi MPOLece Aerpagaliy 4elI0BeYecTBa CTall yCKOPAThCS,
9KOJIOrMsl 3eMJIM CTajla HapyllaThCs, a MPOJOKUTEBHOCTD KU3HU YeJIOBeYecTBa cTajla KaracTpo-
(pryeckr cCoKparaThecs C NepCreKTUBOM HACTYIJIEHUS allOKAJIMIICUCA C YHUYTOXKEHUEM MYTaHTOB.

B Hacrosiiee BpeMs BUJHO, YTO BCE PEJIMIMH, B Pe3y/IbTaTe YaCTUYHOW YTPAThl BEANYECKOTO

3HaHUA O BCCJ’ICHHOfI, B CUJIY UX Y30CTU OTPAKEHHUA OKPYKAOMICTO MU Pa HE CMOIJI ITPUBECTU YCTIO-
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BEYECTBO K JYXOBHOMY M MaT€pHaJIbHOMY MPOLIBETAHUIO, & TMIIOTE3a IBOIOLMOHHOIO Pa3BUTUS OT
00€e3bsIHBI, C OTPUIIAHKEM TYXOBHOTO Havaja )KU3HH, 3arHajia 4eJoBeYecTBO B TynuK. Ere HeMHOro
Y Mbl YHUUTOKMM caMuXx ceOsi. YesloBeuecTBO MoX0Xke Ha cTpayca, KOTOPHIH, CYHYB TOJIOBY B TIECOK,
cTapaeTcs He 3aMevarh HaJBUrawliyiocs Ha Hero karactpody. Ho yacth yenoBeuectBa, COXpaHUB-
mast B cebe BBICOKYIO JyXOBHOCTb, 3HAET, UTO TO HE TaK. B OT/IMUMe OT MyTaHTOB pa3syMHOE YeJio-
BEYECTBO MPEIBUANT HA/IBUTAIONTYIOCS BCEMUPHYIO KaTacTpogy U BO3MOKHOCTb [OMAJaHU sl OPYKUS
MaccOBOI'0 TIOPaXXE€HUS B pyKH (PaIIUCTOB U TEPPOPUCTOB, UMEIOIIMX YaCTO STHUYECKUI oKpac. 13
MIPOBE/IEHN 1 TEPPOPUCTUUECKUX aKTOB MyTaHTaMH BUJHO, YTO OHU MOT'YT IPUMEHUTH 3TO OPYKHE B
JEVCTBUE 10 YHUUTOXeHUIO 3emiiu. [IpuMepoB 3TOMy Mbl 3HaeM HEMAJIO.

Hanpumep, «narpuotsl Poccun» ¢ adpprkaHckoir MyTaHTHOM MeTkoW B ramiorpynne E1blb
(E1b1bl) Mapkc, Durenbc, Jlennn u Tporkuil, MUMUKPUPYs O UAEI0 PYCCKOTO COITUAIM3MA, UCKa-
3WIM PYCCKYIO UAEI0, U, IPUASA K BJIACTH, B CHJTy CBOETO MYTAHTHOT'O MBIIIUIEHUS], yHUITOXMWIN MUJI-
JIMOHBI pycCKUX. B To Bpems Kak Benukopoccsl, Hocutenu R1al, He umeroniyie appukaHCKOi MyTaHT-
HOHM METKH B CHJTy CBOMX JIyXOBHBIX KQU€CTB HUKOT/Ia OBl 3TOrO He clienaiu. AIKeHa3u a(pprKaHIbl,
¢ MyTaHTHOU MeTkol B rarmutorpymnme Elblb (E1blbl), Hanoneon u ['umiep pa3Bsizanu MupoBbie
BOIHBI, a allIKeHa3W ¢ MyTaHTHOM MeTKou B ramtorpymnme E1blb (E1blbl) Tpyman, nox npukpsl-
THEeM 3aIllUThl IEMOKpATUH, OpPOCHII aTOMHYI0 O00MOY Ha O6e30pyxHy10 Xupocumy, a amkeHazu E1blb
(E1b1b1) IMopomieHko co ceommu onurapxamu 1o mjiemenu bapyxamu, Pormmnsgamu u Mopranamu
TOXE C TAKOM ke appUKAHCKOW METKOM, JITsI 3AIIUTHI Oy piKya3HOH IEMOK paTHH, Pa3Bs3aJIi KPOBABYIO
OOIHIO CITaBSHCKMX HApOIOB Ha YKpauHe. [la ¥ npenctaButes TeppoOpUCTHUECKIX «CBSAIIEHHbBIX»
BoiiH, umeronye B cBoux JHK apa6ekue ramorpymmsl C u N, eciii B MX pyKH IOTAET aTOMHOE
WM XUMUYECKOE OPYKHe, OHU 00sI3aTeNIbHO MTPUMEHST 3TO OpYKUeE ISl YHUITOXKEHHUsT OeJI0i pachl,
a MOTOM U caMuXx ceOsl.

W3 HakonuBIIMXCS HAYYHBIX (PaKTOB MO OMOJIOTMH YeJIOBEeKa, ero FeHeTUKE, HAIIIUX OTKPBITHI
1o ykopoudeHuo 1ivHbl JJHK 13-3a yMeHbIIeHMs KOJIMYECTBA NIEPBOHAYAIBHBIX HYKJIEOTH], C 3aMe-
IIEHUEM MX Ha MyTaHTHBIE, [IPOUCXOIUT UCKaXEHUEe BOCIpusTHs nH(popManmu u3 a¢pupa Kocmoca,
YTO B CBOIO OU€pelb NOPOXKIAAET TEPPOPUCTUUYECKIE BOMHBL. BeieacTBiEe HOBBIX HAYUHBIX OTKPBITUIA
10 TEHETUKE MOXHO TyMaTb, YTO HAPOABI 110 CBOEMY MHTEJUIEKTY U JyXOBHOMY YPOBHIO JAJIEKO HE
PaBHBI, a IIeJIeBble YCTAHOBKU KU3HEOOUTAHMS YEeJIOBEUECKOTO COIIMYyMA Y I0KHBIX HApPOIOB HOCST
Y3KOIUIEMEHHOM rOMCTUYECKUN OKpac.

Bcenencrue ykopouenust ux JJHK 3a cuer ynaneHust nepBUUHBIX O0KECTBEHHBIX HYKJICOTH/,
BCTPOEHHBIX M3HauasIbHO Co3JaTesieM B MX FeHOME, CMOTPU HayYHbIE CTATUCTUUYECKUE UCCIIEJIOBAHUS
B 171. I, a Tak:ke uccnegoBanus reHeTukoB Patrick D. Evans, Sandra L. Gilbert, Nitzan Mekel-Bobrov,
Eric J. Vallender, Jeffrey R. Anderson, Leila M. Vaez-Azizi, Sarah A. Tishkoff, Richard R. Hudson and
Bruce T. Lahn. (2006); Wang E. T., SandbergR., Lios. et al.(2008); Yomcon, /lxc. (2010); Mapkoe
A. B. Anucumos, B. A. Kopomaes A.B. (2010) 1 Kak cleJCTBHE yTepH BO3MOKHOCTEH OOBEKTHBHO
BOCIIPUHUAMATD OKPYKAIOLINI MUP, MHOI'ME€ BHOBb HAPOIMBIIMECS HAPOABl IPOCTO MOTYT HE/IOIO-
HUMAaTh OMACHOCTh IIPUMEHEHUS OPYKHSI MAaCCOBOTO YHUUTOXEHUs JTofel. Y motoMy B cOCTOSIHUM
apdexTa OHM MOT'YT IPUMEHUTD ITO OPYKHUE [Is1 YHUUTOKEHH I CBOMX MHUMBIX BparoB, 4YTo B KOHEY-
HOM HMTOTe MOKET IPUBECTU K THOENN YeJIOBEUECKON TUBIIM3ALIUH.

Eme omHuM SIpKUM yrpoXKaromM TPUMEPOM HAJBUTAIOMICHCS BCeoOImer KatacTpodbl B
pe3yJbTaTe MyTalyy O0KECTBEHHOTO IyXa y JAerpaJupylolluX HApOJOB SIBISIOTCS BCE BpeMs yBe-
JIMYUBAIOIINECS TEPPOPUCTUUYECKHUE aKThl, IPOBOIMMBbIE TUIEMEHHBIMU (paHaTaMu, KOTOPBIE C TOAPbI-
BOM ceOs1 U APYTUX JIOEH BOKPYT KXKABIN pa3 MPUOIMKAIOT YHUUTOKEHHE pa3yMHOW TUBUJIM3ALIUH,
npumep, yauurtoxeHue [laapMupbl, co3qaHHON apusMU B ipeBHUE BpeMeHa. [la 1 yrpoxaroiee pas-
pYyILLIEHNE SKOJIOTMU 3eMJIA — 3TO Pe3yJIbTaT ATYHON KaJHOCTU HETIOTHOLIEHHBIX MYTaHTOB, HaXO/sI-
IIMXCA BO IVIaBe YIIPABJICHUs KalUTAIMCTUYECKUMHU KOpHOpauusIMy, Kak B Poccuu, Tak v B Ipyrux
CTpaHax.
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Jpyrum SIpKuM NpUMEpPOM IPOSIBICHUS] UHBOJIOLMMU SIBJISAETCS AUCKPUMUHALIMS N1€PBO3JaH-
HOro Hapoja BesrkopoccoB B Poccuu. HecmoTpst Ha To, uto pycckux moaer B Poccun noka npoxu-
BaeT 80 %, 3axBaTuynKy Pycw U3 mATOM KOJIOHBI, 683 OCHOBAaHUI Ha TeHETUYEeCKOM ypOBHE 00sCh
PYCCKUX, ITPY MTACCUBHOMN Oe3/1esITeIbHOCTH CAaMUX PYCCKHUX M3-3a MX BCEJIEHCKOTO CO3HAHUS, B POC-
CHUICKOM Macrnopte rpady HallMOHATBHOCTh YOpaiH, a CJIOBO «PYCCKMI» 3aMEHWIM HA MHTEPHAIIMO-
HaJIbHBIN CYpporar «rpaxJaHuH poccuiickoil ¢eepauun». K CTeioy pycCKUX, OHM Tak ¥ HE CMOIJIU
OTCTOSITh CBOE ITPABO HA3bIBATh ce0sl PYCCKMMHU Ha CBOEH ke poauHe. B To Bpems Kak Jpyrue Hapompl,
MpULIEIIMe Ha TeppUTOpUIo Pycu Teicsvy JieT Ha3a[ U 3aXBAaTUBILMX Y PYCCKUX KU3HEHHOE IPO-
CTPaHCTBO, HAa 3aXBAUYEHHOW TEPPUTOPHH C(POPMHUPOBATIM ABTOHOMHBIE PECITYOIMKH U aBTOHOMHbIE
OKpYTa, ¥ B CUJIy STOUCTUYECKOrO MJIEMEHHOI'O HAllMOHAIM3MA B [ACTIOpTe 3Ty rpadyy CyMesu OTCTO-
ATb. OHU COXPaHWJIM BO3MOKHOCTD ITMCATh B MACIOpTe, K IPUMEpPY, TaTapyuH WK yeyeHel. Benen-
CTBHUE Yero u3-3a OTCYTCTBHS Jie-Iope (IO MpaBy) PyCCKUX B CBOEH COOCTBEHHOU CTpaHe Tereph He
cyliecTByeT. Pycckue, co3aBiiie B IpeBHUE BpEMEHa cakpasibHOe rocyaapctBo Poccuio 115t cBoero
KU3HUOOUTAHMS, TETIEPh ME/JIEHHO, HO HEYKJIOHHO BBIMUPAIOT, OCTABJISAsI CBOIO TEPPUTOPUIO JAPY-
ruM npunieqiuM Ha Pyck Haponam. Tonpko 14 mMul pycckuil CrMHYJIO 3a MOCHEAHUE TOIbl CTPO-
uTenbcTBa Kanutaim3Ma (3roraHoB . A. BeicTyrenue Ha npenseiOopHON Kommanvu 2018 r.). U
HUKaKHe SKOHOMUYECKHe CYOCHIUH, TPOBOIMMbIC MHTEPHAIIMOHATNCTAMU TOCYIaPCTBEHHUKAMH, 110
YBEJIMUEHUIO POKIAEMOCTU POCCUSIH PYCCKMM HE MOMOTYT. 3aTO OHM IOMOTYT MUI'PaHTaM, B €Il
OOMbIIIEM Pa3MHOKEHUH M OCBOEHUM Poccuu, Tak Kak y HMX Ha TeHETMYECKOM ypOBHE 3allicaHa
Apyrasi porpaMMa BbDKMBAHHS 32 CUYET BBICOKOW poxaaeMocTtd. Hamprmep, B oTiuume oT Oesoit
pachl y JKenaTol pachl 3ampernieHo yOruBaTh CBOUX JeTel B yTpooe Marepu. M3-3a OTCyTCTBUS B Mac-
ropre rpagbl HAlIMOHAIBHOCTb PYCCKME HE MOT'YT MPOBOIUTH aHAIU3 POKIAEMOCTH U CMEPTHOCTU
Y HE MOTYT OIpeJesisiTh, CKOJIBKO PyCCKUX ocTanock B Poccun. Pycckue He MOryT MpoBOOUTH aHa-
713 3a00JIeBa€MOCTH HU JIETEH, HU B3POCIIBIX, IO9TOMY HE MOTYT MPOBOIUTH HAa TOCYIAPCTBEHHOM
YPOBHE IPOrpamMMBbl 110 03/I0POBJIEHUIO CBOETO HApOJa, COXPaHEHHIO TeHO(OH 1a BEJTMKOpPOoccoB. W3-
3a OTCYTCTBUS Jie-I0pe pycckux B Poccuu Teneps Hesb3s MpecTaBUTh aHAJIM3 CEMEWHOT0 TIOJIOKEHUS
PYCCKUX, TIPEICTABUTD, KAKOBBI X )KMJIMIIIHBIE YCIIOBUS, CKOJIBKO Y HUX OpaKoB U CKOJIBKO pa3BOJIOB,
CKOJIBKO PYCCKHMX IPOXKHBAET B CEILCKOM MECTHOCTH, a CKOJIBKO — B TOPOZIE€ U KAKOBO MX COLMAJIb-
HOE ToJIokeHHe. V3-3a OTCyTCTBUS Jie-1ope pyccKuX B Poccuu U cBoero coOCTBEHHOTO TOCYAapCTBa,
PYCCKHE HE MOT'YT BBISIBJIATh IPUYMHBI 110 YXYIILIEHHUIO JeMOrpacuu BEJIMKOPOCCOB, UX CMEPTHOCTU
Y COOTBETCTBEHHO IPOBOAUTbH I'OCYAAPCTBEHHbBIE MPOrPaMMBI 10 3aLIUTE COLMAIBHOIO MOJIOKEHUS
PYCCKMX B 3aXBa4eHHOM MUrpaHtamu Poccum, T. e. yaydilleHHe KU3HU pyccKoro Hapopa. Takoro
MO30PHOTO TMOJIOKEHUSI, B KOTOPOM OKa3aJIMCh PYCCKHUE MO BOJIE «MUPHBIX» MUTPAHTOB B CBOEM CO0-
CTBEHHOM JIOME B Halll BEK COBPEMEHHO! LIMBUJIM3ALIMU HE UCTIBITHIBA HU OIHM Hapoa. HeiHelHee
TOJIOJKEHUE pyccKUX B Poccun okazasnoch Xyxke, 4eM IpU TaTapo-MOHIOJIbCKOM MI'e MJIM HbIHEIITHUX
MHJIENLIEB, KUBYILUX B pe3epBauusix AMepuku. O BBIMUPAaHUU PYCCKUX, MHTEPHALMOHAJIBHOE I1pa-
BUTEJICTBO M0 M3BECTHHIM MPUYMHAM HUUETO HE TOBOPUT M MaJIO TOTO CTAPAETCsl BCEMU CPE/ICTBAMU
CMMU wuckaxarb MH(pOpMaLMIO O BBIMUpPaHUU pycckux B Poccuu... 3aTo Ha SKpaHax TeleBUACHUS
MOCTOSIHHO MEJIBKAIOT KaJipbl O TEHOIU/IE €BPEVICKOTO, a3UaTCKUX U a)pUKAHCKUX HAPOJOB, Yy KOTO-
PbIX UTAK BBICOKAS POKAAEMOCTb U IO POCTY HACEJIEHUsI OHU YK€ 3aHUMAIOT IIEpBbIE MECTa B MUPE.
W3-3a orcyTcTBUS Tpadbl HATMOHAIBHOCTD, PYCCKHUE TETIeph SIBJISIIOTCS M3rOSIMUA B CBOEH COOCTBEH-
HOU crpaHe. V3-3a BBIMUpaHUSl PYCCKUX, U KaK CJIE/ICTBUE, OTCYTCTBUE PYCCKUX IMapHEW B apMHH,
MHTEPHAITMOHAIbHOE MTPABUTENILCTBO yKe HE MOXKET 00eCIIeYNTh PYCCKUM MHTEJIEKTOM BBICOKOTEX-
HOJIOTMYECKOE OpY:KH€, 3alMIIAIOIIEee OJIMrapXxoB MUrpanTos B Poccuu. Y motomy npu cyiectylo-
1iel TeHIEHIIMU 110 YMEHBIIEHUIO POXKIAEMOCTH U MOBBIILIEHHOW CMEPTHOCTH PYCCKHUX, €CIM CaMU
PYCCKHE HE U3MEHST YT POKAIOIIYI0 CUTYAIIHIO TI0 BHIMUPAHUIO, OHU B OJikaiiiiee Bpemsi B IIepCIeK-
THBE OOpEUYeHbl Ha MOJTHOE YHUYTOXEHUE, YTO B KOHEYHOM UTOre MpUBEIET K YHUUTOXeHuI0 Poc-
CUU. YHUUTOXEHHUIO PYCCKUX B CBOEM e COOCTBEHHOM JIOME CIIOCOOCTBYET M MyTaHTHBIA 3amnaf, u
Coenunennsle [Tatel AMepuku. Bosick pycckux, OHM BCEMU CHIJIAMU CTPEMSTCSl YHUUITOXUTh Poc-
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CHIO KaK LIEHTp pycckoro boxkecTBeHHOro ayxa. BoT uem IOKHBI 3aHATHCS B MIEPBYIO OUepe/ib HOBO-
BBIOPAHHBINA NIPE3UICHT U pyccKue AemyTaThl ['ocynapcTBeHHOM [lyMbl, COBMECTHO C PYCCKUM Hapo-
oM, 9ToObI cOepedb cedst Kak pyccKylo Halwio B Poccru, a ¢ HUMM U eJUHYI0 pycCcKyio Pych.

B ormmume ot pycckux, npumenmme Ha Pych qpyrue Hapoabl-MHUIPaHTBI, YTOOB! YTBEPAUTD
ce0s1 Ha YyKOW TEPPUTOPHH, B CBOMX MACMOpTax rpady HAIMOHAJIBHOCTh COXPAHMIIU. DTO MO3BOJISIET
UM Tenepb Ha OCHOBAHUM CTATHCTUYECKUX UCCIIEIOBAHUIA OTCTAaBATh CBOY HALIMOHAJIbHBIE NUHTEPECHI
M0 BBDKMBAHUIO CBOMX HAPOIOB HA 3aXBaueHHOW MMU Poccuu, aHamM3upoBaTh COIMAIBHOE U JIEMO-
rpapuUecKoe COCTOSIHAE CBOMX HAPOJOB, M COOTBETCTBEHHO STHM JIAHHBIM pa3padaThiBaTh rocygap-
CTBEHHBIE TPOrPaMMBbl M MEPOTIPHUATHUS 10 YIyUIICHUIO KM3HU CBOMX HAaponoB BHYTpH Poccun u
OCYIIECTBJISITh UX B )KM3HU Uepe3 MHTEepHALMOHAIbHYIO [lymy 1 nipaButensctBo. Uto u aenaer ['ocy-
napctBeHHas [lyma uepe3 rpaHThl MPe3nJeHTa W TOCYJapCTBEHHbIE HOTAIMKU Il IPYTUX HApPOJIOB,
HO TOJIBKO He JIJIsl PyCCKHX. YCTpaHsisl pojib PyCCKOTO Hapoja B MOCTPOSHUH COLMAIBHOTO aHTHIIA-
Pa3UTapHOTO PYCCKOTO rOCYAapcTBa, Mpe3uIeHT, I ocyaapcTBeHHas [lymMa U mpaBUTENIBCTBO MOApe-
3aI0T CYK, Ha KOTOPOM OHHU CHJST M OT KOTOPOTO KUPYIOT, MprOIkas Poccio K OKOHUATETbBHOMY
pacnagy v rudenu. AHaJIOrMYHAasi IPUYMHA IO YIIEMJICHUIO TIPaB PYCCKUX, YIIEMJIEHHIO €ro pOJIH
B COXpaHEHUM €IMHOTO TOCyJapcTBa, MpUBea BHAYalle K pa3Basly pycCKOW ApHH, 3aTeM HapCcKOi
Poccuu, a notom u k pazeaiy Cosetckoro Coto3a. Bo Bce BpemeHa, co BpeMeH TaTapo-MOHTOJIbCKOTO
HAIIECTBUS U Pa3pylLIeHUs] PyCCKOro rocyJapcTBa Apusi, Bce HAIIMEHBIIIMHCTBA, TIPU/IS HA TEPPUTO-
PUIO BEJIMKOPOCCOB, aKTUBHO BBICTYIAIM 32 000COOJIEHNE OT PycCKHMX. BO Bpemsi peBOJIOINH OHU
ObLIM Ha CTOpOHE appUKaHIIEB OOJIBIIEBUKOB M TIOTOMY TOCJIEe PEBOJIOLNH, 3aMEHUB MHTEPHAIIMO-
HaJIbHBIE TyOepHUH, OHM cchopMupoBaM Ha Pycu 15 HezaBuCHMBIX HatpecyOnuK. 3aTeM Bce Hall-
pecriyormiku B CCCP, BckopMIyIeHHBIE Ha TUTeYax PyCCKUX, ObUIM 3a pa3Bajl COBETCKOTO rOCyIapCcTBa.
[Tocne pazeana CCCP Bce HalIMEHBIIIMHCTBA B COBPEMEHHOM Poccuu cTosIT 32 MakCUMAaIbHYIO aBTO-
HomUIO BHYTpU Poccum, u motromy B 100 % ronocyioT 3a HHTEpHAIIMOHAIBHOTO MPE3NICHTA, HHTEp-
HAllMOHAJIbHOE TIPAaBUTEIbCTBO U IyMy MPOTUB BJIACTU PYCCKHX B MX cOOCTBeHHOM JoMe. Ho «pyc-
CKHe MaTpUOThI» B KablYKax Tuma 3oraHoBa, MuocepnoBa, JKMpHHOBCKOTO M IPyTHX TeHETUIECKUX
TMIOJYKPOBOK, B CHJTy UX MYTAHTHOCTH U KaK CJIECTBHE Pa3IBOEHHOCTH HX AyXa TaK W MPOJOJIKAIOT
HAJesIThCS Ha CBOMX MJIAIINX OpaTheB, yMasi, YTO OHU CMOTYT C HUIMHU OCYIIIECTBUTh COBMECTHYIO
pycckyo meuty. M motoMy, 4ToOBl HE TOBOPUJIM JAPYTHe HapoMpl, MpHileqmue Ha Pych o marpuo-
TH3Me, TOJIEPAaHTHOCTH M PABHOIIPABUM, MPUKpPbIBasi ceOs1 Kak 3aXBaTUMKOB PycH, eciu pycckue He
CMOTYT BEPHYTb CBOIO BJIACTb ¥ HABECTU PYCCKHUI OPSJIOK B COOCTBEHHOM JIOME, OHU B OJvKaiime
aecsTUIeTHs: oOpeveHsl Ha yHuuToxeHue. O0 3ToM yTBepkaaeT 3akoH DHTpornuu 1 3akoH [ayse,
MOJITBEPIMBIIMIA B CBOMX MCCIIEJOBAHUSAX OMOIOrMUYECKYI0 BHYTPUBUAOBYIO OOphOY U HECOBMECTH-
MOCTb COBMECTHOTO TIPOXKHMBaHMSI HAPOJIOB Ha OIHOHN TeppuTopur. OHHM yTBEPKAAI0T HECOBMECTH-
MOCTb IPOXMBAHUSI HAPOJOB C PA3JIMYHON N'€HETUKOW U KaK CJIECTBUE Pa3IMYHOM IyXOBHOU KYJIb-
TYPOH B OTHOM IKOJIOTMYECKON HHMIIE.

B cBoeit MoHOTpacuu MBI HAyYHO JIOKa3bIBAEM, UTO, C OJHOU CTOPOHBI, SBOJIIOIIMIOHHOE yUCHHUE
Y. lapBrHa HAYMHAET MPOSIBIISATHCS HA HU3IIEM JYXOBHOM YPOBHE U MTOTOMY MOIBEPKEHO JICHCTBUIO
II 3akoHa TepMOaMHAMUKHU C TIOCTENEHHOM sHTponue. C Apyroil CTOpOHBI, HA OCHOBAHUM HAllIUX
HayYHBIX UCCIIEJOBAHUI BUIHO, YTO HA BBICOKOM JyXOBHOM I1aHe I 3akoH TepMoavHaMUKH He Aeii-
ctByeT. Benukopoccam Kocmuueckum pasyMoM M3HAYaIbHO AAHO MPABO JIMOO OCTABATHCS BBICOKO-
IDYXOBHBIMH, pa3yMHBIMH JIIOAbMH, JTMOO CTAHOBUTHCS KMBOTHBIMH. W JIUIIIb OT CAMUX PYCCKHX, UX
MPOTrPAaMMHBIX, JTyXOBHBIX YCTAaHOBOK, UX BOJIM K COXPAaHEHHMIO CAMOUAEHTUYHOCTH BEIMKOPOCCOB,
K CO3UIAHUIO UM MAPa3UTU3MYy 3aBUCHUT, TIONAAATh JIU UM TOf JEUCTBUE 3aKOHA DHTPOINUHM, TIpe-
BpaIlasich B MHBOTIOIIMOHUPYIOIINE HAPOABI U B 00€3bsiH, pa3pyliasi BCe BOKPYT, JHMOO OCTaBaThCS
Pa3yMHBIMH U TyXOBHBIMH JTIOJbMU, (POPMUPYsI CBOE CO3HAHME B NpuOmmkeHny k Co3nareio.
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I'naBa I. MexaHu3Mbl B NONMYJIAMOHHOH reHEeTHKe

Toavko  6Onazodapss  nocmosiHHomy — Boowcecmeennomy — omoéopy,
OMOEAEHUIO MYMAHINO8 ON He MYMAHIO8 COXPAHSIEMCSL PAZYMHOE U OYXOBHOE
uenoseuecmeo Ha 3eme.

Bsauecaae 7Kykoe

I. 1. Banaaue 3akonoB MeHaeJis Ha
¢ropmMupoBaHue pa3jIMYHbIX HAPOI0B U pac

Bropoii 3akon tepmoauHamuku Obi1 OTKphIT Kiaysmycom R. Clausius (1865), a ero cra-
TUCTUYECKOE 000cHOBaHKe ObUTO JaHo Bombivanom L. Boltzmann (1870). Brayane cumrasocs,
YTO €ro JEWCTBUE HE PACIpOCTPaHsETCs Ha MPOLECCHl, MPOTEKAIOIIME B )KUBOM MaTepuM, M BCe
’KMBOE HA00OPOT MOJTHOCTHIO TIOAYMHSETCS IPOrPECCUBHOMY, SBOJIIOIIMOHHOMY Pa3BUTHIO MO TEOPUU
Y. JapsuHa, yTo camo 1o cede yxe nporrsopedno II 3akoHy TepMOIMHAMUKH.

Bropoii 3aKOH TEpMOIMHAMMKM [UIsl OTKPBITOM CHUCTEMBl IJIACUT, YTO MaTepUasbHbIA MMUP,
B KOTOPOM MBI JKMBEM, B OTJIMYME OT JyXOBHOTO MHpa HE MOXET CaMOYCJIOKHSThCS, HA00OpOT,
€My IIPUCYILE CBOMCTBO caMmopa3pylueHus. MHaue roBops, 3akKoH SHTponuu ogHo3Ha4yHO Ha 100 %
OTPUIIAET CaMOIIPOU3BOJIbHYIO SBOJIIOLMIO IPyOOil MaTepur BO BeesleHHOM, Kak OTKPBITON CHCTEMBI.
Hao6opor, mobas Belp, MaTepuain3oBaHHast cosHaHHeM Kocmoca, co BpeMeHeM MpUXOoauT B Herogi-
HOCTb, pa3pyllaeTcs, BETIIAET, peBpalaeTcs B Ipax. To Mbl XOpOILO 3HaeM. byap To mebesb, 1oMm,
kuprd wim Beenennasi. Ho 4To0bI KycOK IIIMHBI caM 1o ce0e HU C TOTO HU C CETo CTaJl KUPIMYOM TN
YTOOBI Tpy/ia KUPIIMYEH cama 1o ceOe cTaia JOMOM WM 00e3bsiHa PEeBPaTHIIaCh B YeJIOBEKa — TAKOTO
CIyYUTbCs HE MOXeT. VI3 BeJuueckoil KOHLEMUIUH ClIeyeT, YTO MPOLeCcC TBOPEHUs MaTtepuu Oe3
BMeIlIaTeIbCTBA PA3yMHOI'0 IyXOBHOT'O Ha4Yajia HEBO3MOKEH, TOJIbKO BEYHAsl lyXOBHAs SHEPrUs Cro-
coOHa 3BOJIIOLIMOHHO Pa3BUBAThCS, CO3/1aBast KMBYIO U HEXUBYI0 MaTepuio. Teopus OnaprHa o ToMm,
YTO )KU3Hb BO3HUKJIA CIIOHTAHHO U3 MEPBOOBITHOTO «OyIbOHA» Ha ocHoBaHWH I 3akoHa TepMovHa-
MukH, Ha 100 % orBepraercs. MaTeMaTUKU POCYUTAIN BEPOSTHOCTD CIIy4ailHOro 0Opa3oBaHus B
MIEPBUYHOM «OYyJIbOHE» TAKOTO HEBEPOSITHO CJIOKHOTO 00pa30BaHMsl, Kak OenkoBast Monekya: 1 k 10
B 113 crenenu! D10 4KCI0 HACTOIBKO OTPOMHO, YTO MPEBBIIAET KOJIUYECTBO aTOMOB BO Bcell Bee-
JIEHHOM. A B MaTeMaTHKe Jilo0oe coObITHE, BEpOsATHOCTb KoToporo paBHa 1 k 10 B 50 crenenu, oTkJ1o-
HsETCS KaK HeocyllecTBUMoe. B ormimune ot MHeHus1 apO3BOIIIOLIMOHUCTOB YTBEP K JAIOIIUX, YTO
SHTPONHUS BO3MOXKHA TOJIBKO B 3aMKHYTOM CUCTEME, IPOr PECCUBHBIE YUEHbIE BETMKOPOCCH HA0OOPOT
YTBEPKAAIOT, YTO UIMEHHO B OTKPBITOI CHCTEMe SHTpomnus rpyooil Marepuu Bo BeeneHHol mnocto-
SIHHO BO3PACTaeT, U TOJILKO TOHKAsI JyXOBHAs MaTepusi MOXKET IPOTUBOCTOATH SHTponuu. Ho, k coxa-
JIEHUIO, OTEYEeCTBEHHAs aKkajJieMHUecKasl HayKa, 3aXBaueHHasi MyTaHTaMH MUrpaHTamH, Oe3foKa3a-
TEJILHO OTBEprasi poJib JyXOBHOW TOHKOW MaTepuy B CO3JaHH IpyOoii Matepuu u feiictue 11 3akona
TEPMOJMHAMUKH, CTOMT Ha TAaKUX MO3ULMSAX, €CJIH (PAKTHI HE BIUCHIBAIOTCS B TEOPUIO SBOJIIOLMHU, UX
HE MPU3HAIOT, @ YYEHBIX, ONPOBEPraloliiX CaMOIPOU3BOJIbHYIO SBOJIOLMIO MAaTEPUU U JOKA3bIBAIO-
X cymecrBoBanue TBopliia, BeqyT Ha 31madoT, Kak Bo BpemeHa JlxopraHo bpyHo.

Mo Teopyy 3BOMIOLIKM MyTaHTaMK O€30Ka3aTelbHO MPOIOIKAET YTBEPKIATHCS, UYTO SKOOBI
’KM3Hb Ha 3eMJI€ BO3HHUKJIA CIIOHTAHHO, ITyTEM ITOCTETIEHHOTO YCIIOKHEHU S CTPYKTYPbl OPTaHUYECKUX
BEILIECTB, ¥ TO MPUBEJIO K CIIOCOOHOCTH CAMOOPTaHU30BBIBATHCS, BOCIIPOM3BOIUTH ceOe MOI0OHOE.

B npunmmne, u3 6os1ee mpoCcThIX COSANHEHUI MOKHO MOTy4aTh OoJiee CJIOKHBIE, B STOM HIYETO
CBEPXbECTECTBEHHOI0 HeT. Ho BO3MOXKHO 3TO JIMIIb C yyacTUeM SKCIIEPUMEHTATopa, T. €. CTOPOH-
Hel pasyMHOM cwiibl. HecMoTps Ha 31O, OTBEpras pasyMHOE BO3HMKHOBEHME KU3HU Ha 3eMJjie OT
Coszpnarensi, MyTaHTaMH, B CHJTy UX MCKaXeHHOH M ykopouenHo# [JTHK, 6e3nokaszarensHo mponon-
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JKaeT yTBEPKAAThCsl SBOTIOLIMOHHOE 3apOXKIeHIE OSJIKOBOM XKMU3HU B HACBIIIEHHOM AMUHOKHUCIIOTAaMU
«OynboHe» (Teopusi Onapuna). C MO3UIIMY SBOIOIMOHHON TEOPUN MyTaHTaMH TIPOJOJIKAET YTBEp-
KJaThCs IPOUCXOXKACHNE YesoBeKa B A(DpHKe OT pa3IMiHbIX 00€3bsIH C IOCTENIEHHBIM HX MTPOrpec-
CUBHBIM Pa3BUTHEM JI0 YEJIOBEKA.

A 1OCKOJIbKY a(ppO3BOJIOLIMOHUCTBI CYUTAIOT, YTO YEJIOBEYECTBO IPOU3OLIO OT )KUBOTHBIX, TO
C 9THX MMO3UILIMI CTAJIM OMPABABIBATHCS BCE Mapa3suTapHbIe PeXKUMbI, HAUMHAS OT IIEPBOOBITHOrO pado-
BJIaJEJIbYECKOTO CTPOSI 1O (PaILIMCTBYIOIIETO KaluTaIu3Ma. AIIKeHa3u C MyTaHTHON METKOM B raruio-
rpynnsl E1blb (E1b1bl) 3urmyng ®peiin (2015), ocHOBBIBasiCh Ha TEOPUM IBOJIOLIMY OIIPABIbIBAS
Mapa3UTAPHbIA KAlUTAIN3M KaK HauIydiylo (popMy BBUDKMBAHMS YEIOBEUECTBA Ha 3€MJIe, YTBEp-
K J1aJ1, TOCKOJIbKY JIIOU IIPOU3OIIUIN OT )KMBOTHBIX, TO Y HUX B MIOJICO3HAHUU COXPAHWIUCh KMBOTHbIE
MHCTUHKTHL. VIMEHHO OHUM BBIHYKJAIOT YeJIOBEKA BECTH aMOPAJIbHBIN U XMITHUIECKUI 00pa3 JKU3HHU,
napasuTUpys U 3KcIulyatupys Apyr apyra. Ho pycckuii yuensiii [laBnos U. I1. B cBoem yueHuu
00 YCTIOBHBIX M O€3yCJIOBHBIX peduiekcax, 1 Ha OCHOBAaHMU HCCJIEIOBAHUS COBPEMEHHBIX YUEHBIX O
KOTHUTHUBHOM JeSITeIbHOCTA MO3Ta YTBEPXK JaloT oOpaTHoe. OH TOBOPHUT, UTO Oe3yCIOBHBIE pedieKChl
JaHBl YEJIOBEKY C MOMEHTA MOSIBJICHU s YeJIOBEKa Ha 3emile, U OHU MepeJaloTcsl YeI0BEKY 110 Hacse -
CTBY OT CBOMX pojauTesiel. B To Bpemsi Kak ycJIoBHbIE pehieKChl BBIPaOaTHIBAIOTCS Y€IOBEKOM B IPO-
1iecce JKU3HU T0J] BO3JICHCTBIEM OKpyxkatomen cpeabl. CoBepiuB, Kakoe MO0 JIeHCTBUE B CBOEH
KU3HU, Y YeJIOBEKa B HEPBHBIX KJIETKAX OCTAeTCs MaMsATb, CJIEJl O COBEPLUEHHOM AeucTBuu. [Ipu-
Mep, YeJIOBeK OJHAKIbl CMyTHPOBAB U COBEPIIMB YOUNCTBO pajii HACTAKIAECHHS, IOCTOSHHO CTpe-
MUTCSI TIOBTOPUTH TIOMOOHBIN akT. [IpruMep ¢ MIeKOTHIION MOATBEPKAAET, UYTO YCIOBHBIE peIeKChl
OIHAK/Jbl BO3HUKHYB, BHauaje 3aKpeIuvIsioTCsl Ha TOHKOM ILIaHE INCUXMKH, a B JaJIbHEHILEM IpU
MOBTOPEHUU 3aKpeIUIAoTcs Ha reHeTnyeckoM B JIHK B Bue MyTaHTHBIX METOK M 3aTEM C MOpa3u-
TEJIbHON TOYHOCTBIO HAUMHAIOT NePe/IaBaThCcsi CBOEMY IOTOMCTBY, CTAHOBSICh O€3yCIOBHBIMU pediek-
camu. [ToCKOJIbKY 4YeoBeuecTBO OBUIO CO3AaHO KOCMUYECKMM Pa3yMOM, OHO B CBOEM Haualsie He
MMeJI0 MyTaHTHBIX METOK, ¥ IEPBO3JAHHbII TeHETUYECKUI KO/ YeIoBeKa ObLT M3HAYAIbHO UIeaIeH,
a 3HAYMT, OH UMeJT HaOOp UAeaTbHbIX Oe3ycIOBHBIX peduekcoB. U nuiib B mporiecce KU3HU CTAIO
HaOMpaTh yCIIOBHBIE pedieKChl B pe3yibTaTe MPHOOpeTeH s pa3InyHbIX MyTarmid. OTciofa cienyer,
yto yueHue IlaBnoBa nokasbiBaer cymectBoBanue Cozfarelis, 1 OHO OIPOBEPraeT 3BOJIIOLMOHHOE
yueHHe, OIpPaB/IbIBAOIIEE IKCIUTyaTalMIO YeoBeKa uesioBeKkoM. OO 3TOM roBOpST U COBPEMEHHbBIE
Hay4HbIE OTKPBITUS 110 MyTalMsIM HakoNUBIIUXCS K XX BeKy, OHU TOXE HE BIIUCHIBAIOTCS B 9BOJTIO-
uuoHHoe yuyenue Y. [lapBrHa. Bce BO3HUKIIME MyTallMy B YEJIOBEKE BPEIHBIE M JOMUHAHTHbIE, OHHU,
KaK HeJb3$1 HalVISIIHO, TIOATBEPAJAI0T 3aKOH SHTPOIHH.

AQ03BOIIOIMOHUCTHI MYTAHThI, BUS1, YTO MYTAIlK BPEIHbIE, HO YTOOBI CKPBITh CBOM Mapasu-
THUYECKHIA 00pa3 JKU3HH U OITpaBAaTh cedsl, MPOIOIIKAIOT YTBEPKAaTh, YTO HE BCE MYyTallul BPEAHBIC,
HO €CTh MaJjiasi JOJIsl U3 HUX MOJIE3HBIX. BOT OHM TO M MOTYT NPUBECTU K IBOJIOLIMOHHOMY COBEp-
IIIEHCTBOBAHUIO TTyTeM eCTeCTBeHHOro otOopa. Ho Takoil MajeHbKUH MPOIEHT MOJIE3HBIX MYTAIHA,
€CJIM OHU JaXe M €CTb, YK€ UCKJI0YAaeT BO3MOKHOCTb MOMYJISILIMU IPOIPECCUBHO IBOTIOLIMOHUPO-
BaThb, IOTOMY-TO BPEIHBIE MYTAIMH, IOCKOJIbKY MX MOSBJISETCS HA MHOTO OOJbIle, 00s3aTebHO B
100 % depe3 ecTecTBEHHBI OTOOP paHO WJIM TIO3THO IPUBEAYT MOMYIANMIO K rudenu. U npyroe, eciu
MyTallU¥ BPEJHbIE, & OHU, KaK IPaBUJIO, BCEra IOMUHAHTHBIE, TO 3TOT (DAKT YK€ OTBEPraeT MbICJIb,
YTO MYyTallMd BO3HUKAIOT CIIOHTAaHHO U HE HAllpaBJIEHHO, IOTOMY-TO BPEIHOCTb U JOMUHAHTHOCTb
MYyTalUi yKe MpeIolpeesisieT HalpaBIeHHOCTh MyTallMil Ha Ierpajaliyio MOMyJIsIyY, a B UTOre Ha
yCTpaHeHUe U3 reHO(POHAA JyXOBHOI'O YEIOBEYECTBA.

BpenHocTs MyTanui NOATBEPKAAETCS U HAIUMMU CTATUCTUYECKUMU MCCIIEIOBAHUSIMU.

MBbICiib, YTO y YesIOBEeKa MOTYT ObITh HEHUTpaIbHbIE WM TIOJIE3HbIE MYTAIMU CIIEIIMAIBHO TTPHU-
AyMaHa MyTaHTaMH, 4YTOOBI OITpaBaTh rurote3y JJapBrHa, paBeHCTBO HAPOIOB M TEM CAMBIM CKPBITh
Mapa3suTU3M U SKCIUTyaTaluio yejoBeka Myrantamu. Ho, uzsectnsiil mpodeccop Ix. Miomuiep, nosny-
yas B 1946 rony HoGeneBckylo peMuio 3a padboTy 0 MyTalusIX, CKa3as: « BOJBITMHCTBO MyTalui —
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Bpeanbie. COOCTBEHHO TOBOPSI, TOJIOKUTENIbHBIE MYTAIIMX BCTPEYAIOTCS TAK PEKO, YTO MbI CIIOKOIHO
MOKEM CUMTATh BCE MYTALIMU BPEIHBIMUY.

JIx. Miojuiep, o-BUIMMOMY, He ObLT 3HAKOM C BeMUECKON KOHIIETIIIMEH, HO OH yKe B TO BpeMs
TEHUAJILHO MPeJBU/IEN U MPAKTUYECKU MMOATBEPANII ACUCTBUE 3aKOHA DHTPOITUU B KUBOM MATEPHUH.

K stomy muenuto npuien u ripogeccop IIbep-Ilons I'pocce, npesunenT PpaHiry3ckon aka-
aeMuu Hayk B 1970-x rogax. BoT uTto oH cka3zan o mytauusix: «TpygHO MoBepuTh B CBOEBPEMEH-
HOE TOSIBJICHNE MYTalli, TTO3BOJIMBIIIEE )KUBOTHBIM U PACTEHUSIM MOTYyYUTh HEOOXOIMMbIE CBOMCTBA.
Onnako Teopusi JlapBruHa HIET ele Jajblile: KakIOMY pacTeHHUIo, KaXJoMy KUBOTHOMY MOTpeldy-
0TCSI TBICSTYM M TBICSTYM Y/IAUHBIX, OJIArONPHUATHBIX M3MeHeHHH. Tak, dyieca BO3BOASITCS B PaHT Y-
BUTEJILHOTO 3aKOHA: COOBITHSI OECKOHEYHO MAJIOH CTETIeH! BEPOSITHOCTH HE MOTYT HE TTPOUCXOIUTD.

K BbIBOMY O Bpene myTauuil, NOATBEPKAAIINX JEUCTBUE 3aKOHA SHTPOINH, IIPUILIENT U pyC-
ckmit pusuk Wips [IpuroxuH, oaMH U3 TIABHBIX pa3paOOTUYMKOB TeopHuu xaoca: «[laBaiite oTOpo-
cuM Wwumo3un. Ecm ceroqust Mbl 00paTHMCs K CUTYyalusiM, B KOTOPBIX aHAJIOTUH C €CTECTBEHHBIMU
HayKaMy OCOOEHHO BIIEYATIISIIOT, TO Jake €CId Mbl OOHApy UM B OMOJIOTMYECKUX CHCTEMAax IMpo-
LIECCHI, JAJIEKME OT COCTOSIHUSI pABHOBECH 1, BCE PABHO HAIIIM UCCJIEA0BAHUS TaK U OCTaHYTCS JAJIEKO
3a mpejieiaMi BO3MOKHOCTH OOBSICHUTD CTOJIb HEBEPOSATHYIO CIIOKHOCTD CAMBIX MTPOCTEUIIINX Opra-
HHU3MOB>».

JleficTBUTENbHO, €CITU B TIPOIIIOM, KOT/1a ObLIO OOHAPYKEHO KJIETOYHOE CTPOSHHUE KUBBIX Opra-
HU3MOB, CUMTAJIOCh, YTO KJIETKA COCTOMT M3 HEOOJIBIIIOrO YKCIIa SIEMEHTOB, TO B X X BeKe KJIETKY I10
CJIOXKHOCTH CTPOSHHUSI CTAJIM CpaBHUBATH ¢ ToponoM Ha 20 000 xkutesneid (MMEIOIUM CUCTEMBI CHA0-
JKEHUsI, CACTEMbI OYMCTKH, ITyTH COOOIIECHU I, TPEANPUSITUS TIO BRIPAOOTKE HEOOXOIUMBIX BEIIIECTB).
Teneps, c pa3BUTHEM TOHKMX METOIOB UCCJIEJOBAaHM I, KJIETKA YK€ PACCMaTpPUBAETCs Kak CBOETo poja
«MHKPOKOCMOC». BeposATHOCTH CTy4aitHOro 00pa3oBaHMsi POCTEHIIIEro KUBOTO OPraHu3Ma CpaBHH-
BaeTCs C BEPOSATHOCTBIO TOTO, UYTO «COBPEMEHHBIN BO3IYIIIHBIN JlaiiHep OyeT coOpaH B pe3yJibTaTe
[IpOJIETa CMepya HaJl FOPOJCKON CBAJIKOM».

VueHble 1 0 cell IeHb HE B COCTOSIHUM PAaCKOIMPOBAaTh CTPOEHUE KJIETKU U BBISICHUTD, KAKUM
00pa3oM 3Ta MOJIEKyJIa pyKOBOJMT MPOLIECCOM MOCTPOSHHU S JKMBOTO OPraHu3Ma 13 OTHOHM eMHCTBEH-
HOH KJIETKY ¥ KaKUM 00pa3oM B Hee 3aJI0KEHBI JITOPUTMBI IaTbHEHNINero (pyHKIIMOHM POBAHUSI Opra-
Hu3Ma. Cuynraercs, 4To Ta IKCTPAa MUHUATIOPHAS AUCKETa COEPXKUT B cede TOHYI0 MH(POPMAITHIO
O CTPOEHUH U PaboTe MO3ra U HEPBHOW CHUCTEMBI.

Ho rmaBHoi B Boripoce 0 1ojie3HOCTH MyTalluid, BCE-TaKU, OCTAETCS JIEMEHTapHasl CTATUCTUKA!
ellle HY OjIHA MyTallMsl HUKOIJa He MPUBOAMJIA K MTOJTHOLIEHHOMY YJIyUIIIEHHIO )KU3HEHHBIX MapaMeT-
poB opranusMa. Kpaiine peikue ciyyan MyTalyy, He BbI3bIBAIOIIME OJJHO3HAYHOM [1aTOJIOTMU, OYEHb
COMHUTEJIbHBI B TUIaHE XOTsI Obl OTEHIMAIBHOW OaronpusTHOCTH: ... Macca JoKa3aTebCTB MoKa-
3bIBAET, YTO BCE WJIM TIOUTH BCE MU3BECTHBIE MYTAIIMH SIBJISIIOTCS 6€30IMO0YHO MATOIOTMYECKUMU, a
MAaJIOUMCJIEHHBIN OCTaTOK OYeHb COMHUTENEH [Dkcnept YHuBepcutera Mak/Ixuna, K. Maptun].

[lo cratucTuke, MyTarusi, TO €CTh OIMOKA B TEHETUYECKOM KOJIe, OUeHb ONacHa /sl KU3HU:
99,98 % HacneaCTBEHHBIX MyTalMid NaToorndHbl. OHU SIBISIOTCS] TYOUTEIBHOM MOTepel epBoHa-
YaJIBHOTO KOJa. A 3TO 3HAUUT, YTO )KM3Hb MYTAHTOB 3apaHee MpeJoIpeeieHa Ha YHUUTOXKEHHE.

Ho apo3BoMOIIMOHUCTBI YTBEPKIAIOT, YTO OAKTEPUH “aIalTUPOBATUCH” K aHTHOMOTHKAM, a
HAaceKOMbIe-BpequTeNn “ripucrnocoomnucy” K say. Ho Oomee momHoe nonnmanue [JTHK mocraBuio
o1 OOJIbIIIOE COMHEHME TOSIBJICHUE TIOJIE3HBIX MYTAllMi, ¥ YTO UMEET MEeCTO Kakas-JmOo ajarnra-
uust. [IpakTuecku Bo BCex cilyyasix, MoJ BAMSHUEM BHEIIHUX (DAKTOPOB (MCKYCCTBEHHbIN UJIU €CTe-
CTBEHHBIN OTOOP) MPOCTO MPOUCXOAUT PACIIPOCTPAHEHUE JOMUHAHTHOW MO3MIIMK TE€HOB, YKe TpH-
CYTCTBYIOLIMX B T€HO(POH/IE: €CIIU ONPEENICHHBIM IIOM YHUUTOXMWIN BCIO TOMYJISILIMIO HACEKOMBIX,
32 UCKJIIOYEHUEM HECKOJIBKMX CTOMKHX, TO OT 3TUX HECKOJIbKUX MOSBJISAETCS HOBAs! OMYJISLIMS, CTOM-
Kasl K IaHHOMY sity OJarojapsi CTOMKOCTH CBOUX poxauTeneil. [eH “CTOMKOCTH” K KOHKPETHOMY STy
He SIBJIsieTCsl HOBBIM. [IpOCTO paHbllie UMb Y HE3HAYMTENILHOW YacT 0cOoOer MOMYJISAIMHA OH HaXo-
JWUJICS] B JOMUHAHTHOM COCTOSIHUM. DTa MBICJIb IOATBEPAIAET BO3MOKHOCTD [TOCTOSIHHOT'O IIPOKUBA-
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HUSI IEPBOHAYAIBHOTO WACATBHOTO YeJIOBEUECTBA B JIHLIE OesIoi packl Ha Pycckoii paBHHHE ¢ ITOCTO-
SIHHBIM OTXOJIEHMEM OT Hee JIPYTMX MYTaHTHBIX HAPO/IOB.

B ciydae ¢ GakTtepusiMu 3a(pMKCHPOBAHO SIBJICHUE MYTAIMOHHOTO YABOEHHUsS T'€HOB — TIPH
9TOM OaKTepusl MOXET YBEJMUYHUTh “BBITYCK” OIMPEIEICHHOTO MPOAYKTa CBOSH KU3HEIEATETbHOCTH.
Hogoro kona npu 3Tom He “monuchiBaeTcs”, a JUIIb MOBTOPSETCS YYaCTOK UMEIOIIErocsl.

CormnacHo Moc/ieTHUM JIAHHBIM, sIBJIeHMEe OOMEHa reHaMy UMeeT 3HAYUTeIbHO OoJiee IMPOKoe
pacrnpocTpaHeHue cpeid OaKTepHid, YeM CUMTAIOCh A0 cuxX mop. Ho 3To KacaeTcsi UCKITIOUUTENIBHO
OJHOKJIETOYHBIX OpraHu3MoB. OTBeTa Ha BOITPOC O MosiBJieHn: HOBoro koja B JIHK MHOrok1ieTouHbIX
9T0 00cTOSATENLCTBO He maer. Ecmu npu myranusax B JJHK He mpubaBnseTcs HOBOro Kojia, Toraa
HEBO3MOXXHO TIOHSITh, HA OCHOBAHUM Yer0 MOTJIa Obl TIOSIBUTHCSI HOBasI MOJIE3HAs CTPYKTYpA.

[IpeacraBum, Bce ke, yto Beneacrsue mytauuu JJHK Havana nosBistecs HOBas mojie3Hast
cTpyKTypa B Buze 1 % HOBOro opraHa. BeposiTHOCTh He MaTOJIOTMYHOCTY JAHHOW MYTAllUU COCTaB-
nsieT Menblie 2 Ha 10 Teicad. Ecmm “nocyactimBuioch” He “MepTBOPOIUTHCS , TO, U3-3a HYJIEBOU
(DyHKIIMOHAJIBHOCTH HEAOJETaHHOTO OpraHa, )KUBOTHOE He OyleT MMeTh NMPEeuMYIIeCTBa, U HOBbIN
I'eH HE PaCIIMPUT CBOEro MPUCYTCTBUS B reHo(oHAe nomyasauuu. Ciaenyomas ke MyTalus, eciu
1 Tipon3oiieT Koraa-Huoyns B 100-M MOKOJIEHNH ¢ TOTOMKOM-MYTAHTOM, TO TTPAKTUIECKH HEBEPO-
SITHO, YTO OHA CJIyYUTCs “B TOM K€ cCaMOM MecTe” M “NOJIeTUT K 3a4aTOYHOMY OpraHy elle Kycouek
pasmepoM B 1 %”. A Haj0, 4TOOBI TaKue “TionajaHue B 107104k0” nosropuinch 100 pa3 (B peanbHO-
CTH 3HAYMTEJILHO OOJIbIIE)!

A Bor MHenue Puvapna [lokunza, 300510ra u3 OkcdopacKOro yHuBepcuTera, KOTOPbIi Moj-
TBEpPIWI HAIllM CTATHCTUYECKUE HUCCIIEeAOBaHUs: «YeM Oosiee 9TO HEBEpOSATHO CTATHCTUYECKHU, TEM
MeHee Mbl BEpUM B TO, UTO BCE MPOMU3OLLIO MO BOJE cienoro ciyyas. OueBUIHON ajbTepHATUBOW
CJIyyalo SIBJISIeTCS TOJIBKO MBICTALIMI KoHCTpyKTOp».

Jpyroil yoeauTebHbIi IpUMep 0 BpeAHocTH MyTarmii — Drosophila melanogaster, wiu o0br4-
Hasl TUIOJIOBasl MyIIKa. | eHETHKM 3aHMMAIOTCS ee BhiBe[eHueM ¢ Hadaia Beka. B 1910 roay, Obina
oOHapyKeHa IiepBasi MyTalltsi, U C TOTO BpeMeHH Ux ObL10 0OHapy:xeHo okono 300013. Bee st myTa-
[IMM OKA3aJIMCh BPEJHBIMU WM, B JIy4llIeM cily4ae, KaxyTcsl Oe3BpeJHbIMU; HO HH OJIHA M3 HUX He
o0ycioBMIIA IOSIBJIEHHE O0Jiee «yJaYHOW» TUIONOBOM MYIIKU. MyTalluyl MOTYT IPOU3BOANUTH M3MEHEe-
HUS Ka3aJI0Ch-0Bbl TIOJIE3HOTO XapaKTepa; HO BaKHO 3aMETHTh, UTO OHHU BCETa MPEATOaraioT MoTepH,
Y HUKOTa — TpuoOpeTeHust. B COOTBETCTBUM ¢ KpeallMOHHOW MOJIENIBIO MUpa MHAUY€e U ObITh HE MOTJIO.
A TipeBeHTHBHAsI POJIb ECTECTBEHHOTO OTOOPA B Jiiie TBOpIia MposIBIIsAeTCs] B YHUUTOKEHUH UJTH CBE-
JeHUW K MUHUMYMY BPEIHBIX MYTAIUi, YTOOBI MPEOTBPATUTh UX PACIIPOCTPAHEHUE B TIOMYJISIIIN
Y TEM CaMbIM TPEIOTBPATUTH THOEb He MYTaHTHOM MOMYJISIIIAYU, U3HAYAIBHO CO3JaHHON TBOpPIIOM.

NmenHo nostomMy, HECMOTPsI Ha YTBEPKIEHUS appOIBOMIOLIMOHUCTOB O CaMOIPOU3BOIBHOM
BOZHMKHOBEHUU XW3HM, IO HACTOSIIET0 BPEMEHHM TaK U HE yAaJoCh MPOBECTH HU OJHOTO Hay4-
HOTO OITBITA, B KOTOPOM MOXHO OBbUIO OBl TIOJYYUTh BCE MOJIEKYJIbI, HEOOXOIUMBIE ISl BOSHUKHO-
BEHMsI KMBOW Marepuu. VM MOTOMy He MOXET ObITh U PeYr O CIyYailHOM BO3HMKHOBEHWH KU3HH,
MOTOMY YTO HET HUKAKOW BEPOSTHOCTH OCYIIECTBIIEHHS U B OyayIem Takoi ciaydaiinoctu (Reinhardt
Junker, Siegfried Scherer, 1986). M3BecTHbIl aBcTpamuiickuii MUK poduosior Maiki [lantod B 1985
rofy B CBOEH KHUTE «DBOJIOIMS: TEOPHsS B KpU3UCE» OOBSICHSIET HEBO3MOKHOCTh BO3HMKHOBE-
HUS KU3HU BOTIOIIMOHHBIM ITyTeM CJIeAYIIUM o0pazoM: «CTpyKTypa reHeTUYeCKON MPOrpaMMBbl
BBICIIMX OPraHU3MOB paBHA MH(OpPMAIMK B MWUIMApI OMTOB WJIM K€ JUIMHE BceX OYKB, comep-
JKaIUXCsl B ThICSYE TOMOB MaJIeHbKOW OMOMMOTEKH. YTBEpKAaTh, YTO MHOTOUYKCIICHHBIE CIIOXKHBIC
(byHKIIMM, KOHTPOJIMPYIOIIKE U ONPEESIONINE Pa3BUTHE TPUJUIMOHOB KJIETOK KOMILIEKCHOTO Opra-
HU3Ma, 00pa30BAIMCh B pe3yJIbTaTe CIy4aiHOro Mpoiiecca, OyAeT CBOero poAa HaTUCKOM Ha YeJloBe-
YECKUI pa3yM».

Jo HacTosI1Iero BpeMeH! HU OIHO U3 3aBEPEHUIA SBOJIIOLIMOHUCTOB O MPOUCX0XKJeHNHU Beenen-
HOW, 3eMJIY, YeJI0BeKa U BCEro KMBOI'0 HE MOATBEPKIECHO IKCIIEPUMEHTOM.
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To, 4TO TMNOTE3a SBOMOLUH U OJIM3KO HE JieKasia psIoM ¢ UICTUHHON HAayKOM, XOPOIIO MOKa-
3aJ1 U3BECTHBIN JIeSITeNb PACTYIIETO JBMKEHHS YUEHbIX (2 He XaITYPUIMKOB OT SBOJIONNH) Mpodec-
cop-Onoxumuk Maiiks Buxe B cBoeit kHure «YepHslil amuk [lapBrHa: OMOXUMUsT OpOCaeT BbI30B
TEOPUH IBOMIONUN», U3JaHHOU B 1996 T.

A BOT 4TO rOBOPHJIM U3BECTHBIE YUeHble-(DU3UKH B CBSI3U ¢ BOKeCTBEHHBIM MPOUCXOKICHUEM
Bcenennoii u Beero cymiero Ha 3emie Mcaak HolotoH (1643—1727) — anruiickuil pusuk, Matema-
THUK, acTpoHoM. OCHOBaTe b KJIACCUYECKON Teopuu (PU3MKU:

«UynecHoe yCTpOWCTBO KOCMOCA M TAPMOHHS B HEM MOTYT OBITh OOBSICHEHBI JIMIIb TEM, 4TO
KOocMoc ObUT co3/1aH 1o TuiaHy Beeenytiero u Beemoryiero CyrectBa. Bot — Moe riepBoe 1 rmocJe/-
HEe CJIOBO».

A Botr MmHeHue Aprypa Kommrona (1892-1962), amepukanckoro ¢usuka, jaypeara Hobemnes-
ckoil nmpemuu no ¢usuke 1927 r.: «[lng mens Bepa HaunHaercst co 3HaHWEM TOro, 4To Beicimii
Pazym coznan Beenennyto u yenoBeka. MHe HETpyIHO BEPUTh B 3TO, IIOTOMY 4YTO (pakT HAIUYMSA
IJIaHa U, clieioBaresibHo, Pazyma — HeorpoBep:kuM. [Topsiiok Bo BeesleHHOM, KOTOpBIN pa3Bopavn-
BAaeTCs Mepejl HallluM B30POM, CaM CBHJIETENILCTBYET 00 MICTUHHOCTH CAMOTO BEJIMKOTO U BO3BBIIIICH-
HOro yTBep:kAeHust: “B Hauase — Bor”».

A BOT ¥ CJIOBa JPYroro y4eHoro B o0JIacTu pakeTHoW usuku, nokropa Bepaepa ¢on Bpayna
(1912-1977), «oTI1a aMEpPUKAHCKON paKeTHOM TeXHOJIOTMU»: «Takoe opraHM30BaHHOE, TOUHO ypaB-
HOBEIIIEHHOE, BeJIMYECTBEHHOE TBOPEeHHUe, Kak BceneHHast, MoxeT ObITh JIMIIIL BOIUIONIeHHeM boxe-
CTBEHHOTI'O 3aMbIC/Ia».

B cBs3u ¢ 3TMMU BBICKa3bIBAHUSAMHM 3HAMEHUTHIX YYEHBIX HEOOXOOUMO MPUCMOTPETHCS K
HOBBIM OTKPBITUSIM aCTPO(PU3UKOB, KOTOPBIE B HAIIIEW BCEJIEHHOM OTKPBbLIM TEMHYIO MaTepHIO, KOTO-
pasi mpe/cTaBIIsIeT OOJIBIIIYIO YacTh Bcell BeceNieHHOH. Ee Ha3Banm TeMHOM, TOTOMY YTO OHA HEe UCITyC-
KaeT 3JIeKTPOMAarHUTHBIE BOJIHBI U TIO3TOMY €€ XapaKTepUCTUKH MOKa OIPeIeuTh HeBO3MOKHO. Ho
Be/Ib M CO3HAHME KaK TOHKAsl MaTepHsi, TOXE He UCITyCKAeT MEeKTPOMarHUTHbhIE BOTHBI. MOXeT TeM-
Hasi Matepus 3To 1 ecTb KocMuueckuii pazym?

Ho myTanThl, 4TOOBI OTBEPrHYTH cyiiecTBoBaHMe Co3faresnss U yTBepAUTh (halliCTBYOIIUI
Mapa3sUTUYECKUI CTPOY B JIMILIE KAlIUTAIM3MA, U SKCIUTyaTalUIo CO3UAAIOLIETO YeJIOoBeKa MyTaHTaMH,
Y BECh TOT HETaTUB, KOTOPBIM HAKOMMJICS B HaIlleM OOJIbHOM OOIIecTBe, Oarofaps 3BOJIIOIUOHHOMY
yueHu1o JJapBrHa, MPOIOIKAIOT HAaBSA3BIBATh STU MBICIIU U 3TO yUEHHUE YesIoBeuecTBY. MyTaHThI OyayT
OIpaB/bIBATh MAPA3UTUUYECKUI 00pa3 KU3HU [0 TEX MOp, OKA pa3yMHOE U JyXOBHOE YeJIOBEUECTBO
HE Mpo3peeT U He YHUUTOXKHUT KAUTATUCTUIECKUI (DAIIMCTBYIOMIMI CTPOM JEMOKPATOB M JOepa-
JIOB, TIO3BOJISTIONIHIA SKCIUTyaTaluio OOJBIIMHCTBA JTIOJei MEHBIIIMHCTBOM M JAIOIIUN MyTaHTaM BO3-
MOXHOCTb TPHCBAMBATh MPHOABOUHYI0 CTOMMOCTbh M BCe OorarctBa 3eMJyIM B CBOW KapMaH, MOCTe-
MIEHHO MPUBO/IS YEJIOBEUECKYIO LIMBIIIM3AMIO K THOCH.

UYrtoObl OKOHYATETFHO OMPOBEPrHYTh IBOMIOLIMOHHOE YUeHHe [JapBrHa, mprHecIee yeioBeyve-
CTBY OI'POMHBII Bpe]], TPEBPATHB YacTh YEJIOBEUECTBA B )KUBOTHBIX, U JOKa3aTh cyliecTBoBanue Koc-
MHYECKOTO pasyMa, JI0Ka3aTh, YTO YEJOBEYECTBO M3HAYAIBHO OBLIO BHICOKO JYXOBHO U Pa3yMHO M
TOJIBKO YaCTh MYTHPYIOIIETO YeJI0BEYECTBA IPEBPAIACTCS IIOCTOSTHHO B 00€3bsIH B pe3yJibTaTe yao-
BJIETBOPEHHS CBOMX NMPHMUTHBHBIX ATYHBIX JKEJTaHUW, OOpaTUMCs K COBPEMEHHBIM OTKPBITUSIM B
AHTPOIIOJIOTHH Y TEHETHKE.

Jl1s Havana B MOATBEPXKICHUM TPEBpAIlleHUs YesloBeKa B OOE3bsHY MPUBOXKY HAIJISAHYIO
crarbio, Anekcanupa JJo6poBOIBLCKOro, HEIaBHO OIMyOIMKOBaHHYIO B MOCKOBCKOM KOMCOMOJIBIIE
(2017): «Ilontopa roga Ha3aJg B Kpyrax MajeOaHTPOIOJIOTOB I'POMBIXHYJIA HACTOSILAS CEHCALM:
yUeHBIE «BBIBEJIM Ha TOAMYM» HOBOTO MCKONAEMOTrO YeJIOBEeKa, OCTAHKM KOTOPOro ObLIM OOHapy-
’KeHbI B OHOU U3 rerep Ha ore Adprku. M ums emy aanu BecbMa MOAXOsIIee s «ITyOIMIHOM
kapbepbl» — Homo Naledi, yTo B nepeBojie C s13pIka OIHOTO U3 10KHOA(PUKAHCKUX IJIEMEH O3Ha-
yaetr «Yenosek-3Be3na». Torma, ocenbio 2015-ro, HEKOTOPBIE CIEUAUCTHI IO TOPSYUM ClIeAaM
TMIOCTICIIMIIN BKJTIOUMTD TOJIBKO UTO OOHApYykeHHOoro Haneu B 0O1ienpuHsThIe SBOMIOIUOHHBIE CXEMBbI
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MOCTETNIEHHOTO 0YEJIOBEUMBAHUS 00€3bsIH: MOJ, STOT APEBHEHIIHIA TOMUHU/L SIBJISICTCS] OTHUM M3 BaK-
HBIX HEJIOCTAIONINX 3BCHbEB B IIENOYKE MpeBpalieHuss 00e3bsHbl B uenoBeka! [locie uccinenoBanuii
OCTaQHKOB JIOUCTOPUYECKOTO I0KHOA(DPUKAHCKOTO aDOPUTeHa, BBISICHIIOCh, YTO HE TaKOW YX OH U
«ApeBHeHMii». bonee Toro, 0OHapoOBaHHBIE HECKOJIBKO THEW Ha3a/l CBEAEHMs O BO3pacTe ITON
«Jlequ Haneay» no3Bonmiiv HEKOTOPBIM YYEHBIM YTBEPk/IaTh, UYTO CEHCALIMOHHAsI HAaXO/IKa B appu-
KaHCKOU Tielepe sIBJIseTCs «XkKele300eTOHHBIM» apryMEHTOM B IOJIb3Y aHTHUAAPBHHOBCKOUN TEOPHH.
To ectb camo cymectBoBanne Homo Naledi 1okasbiBaeT, 4To B IpUpoie UMEET MECTO MPOLIECC MHBO-
monuu. [Tpoite roBops, MPOUCXOOUT JIeTpaAaliys, B pe3y/ibTaTe KOTOPOH YeJIOBEeK MOCTENeHHO Mpe-
Bpaiaercsi B 00e3bsiHy. [l1si Havyama qaBaiite BCIOMHUM JETEKTUBHYIO UCTOPUIO «sIBIeHHs» Yero-
Beka-3Be3abl. Heckonbko sier Hazan B FOAP cneneonoru Ctusen Takep u Puk Xanrep, uccnenys
cuctemy nemep Paitsunr Crap Herofaneky ot MloxaHHecOypra, OOHAPYKIIH B CAMBIX OTJIATIEHHBIX
IIOA3EMHBIX .Ha6I/IpI/IHTaX HHUKOMY HE W3BECTHBIN A0 TOro Mpoxo.

Puc. 1 ®oro: Hawks et al _ eLife

V3kuii (koe-rae Bcero 20 caHTUMETPOB!) OTBECHBIN Jia3 MPUBEN B TYNHKOBBIM MEIIEPHBIN
OTCEK, IIe OKa3aJ0Ch MHOKECTBO OCTAHKOB HEKMX YeJIOBEKOOOpasHbIX cymiecTB. O cBoel Haxomke
Puk 1 CTrBeH cOOOIMIM CIIETTUATIFICTAM, U €10 3aHsUIach TPYIIa aHTPOIIOJIOrOB BO TJIaBe ¢ mpodec-
copom yHuBepcureta JIu beprepom.

VueHbIM yaanoch U3BJEYb U3 MEIMIEPHOrO «CXPOHa» OKOJIO MOMYTOpa THICSY KOCTHBIX (ppar-
MEHTOB, IPUHA/JIEKAIINX KaK MUHUMYM 14 OTAeIbHBIM 0CO0SIM, M OJJH TIOUTH TTOJTHOCTBIO COXpa-
HuBIIMICS ckeneT. 1o 3asBieHnsaM rccneioBaresiel, Bce 3T (pparMeHThl IPUHAIEKAT KAKOMY-TO
10 CHX TOp HE U3BECTHOMY BUAY TOMUHH]. MHOIMe CelUaIuCThl BhICKa3aJIM IIPEAIOJIOKEHNE, YTO
Hanenu siBnsieTcs nepexoqHoi cTyneHblo, chOpMUPOBABILEICS B XOJI€ IBOJMIOLMOHHOIO Mpoliecca
BO3HMKHOBEHHSI COBpEMEHHOro vesoBeka. [lo3nnee B merepax Paitsuar Ctap Obutn 0OHAPYKEHBI
u npyrue ocranku Homo Naledi. Cpeay HMX — XOpOLIO COXPAHMBIIMIACS Yeper U MHOTO KOCTEM,
MpPUHAIEKANMX KaK MUHUMYM TpeM 0coOsiM. Bee 9T HaXoKu SIBJISIIOTCS YHUKATbHBIMA. «Pekast
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ynada. Bep OOBIYHO MPUXOAUTCS UMETh JEJI0 JIMIIb ¢ (PparMeHTaMH CKeJleTa, a TO U OTAETbHBIM
3yOOM WJIM KYCOUKOM KOCTH, — TIOSICHSIIOT TMasieoaHTpornosoru. — [1o atum parmenTam mccnenoBa-
TEJIM HAUMHAIOT JOPUCOBBIBATDH ((paKTUUECKU (PaHTa3MpOBATh), KAK BHIIVISAEIO UCKONAEMOE CYIle-
CTBO M OT KOTo 0HO Moruio nipousoitu. C Hanenu cutyanus npuHImnuanbHo nHast. biarogapsi cromb
MHOTOYHCJIEHHBIM U XOPOIIIO COX PAHUBIIMMCS OCTAHKAM JOTOJTMHHO U3BECTHO, KaK BHITJIS/IEN STOT
romuHua». JlockoHanbHeIM u3ydeHneM Homo Naledi 3aHumMaeTcst rpymnmna y4eHbIX TMof PyKOBOJ-
crBoM nipocpeccopa JIu Beprepa. CaMbiM MHTPUTYIOIIMM U3HAYATIBHO ObLT BOIIPOC O BO3pacTe KOCT-
HBIX OCTAaHKOB. B kakoe ke Bpems ooutan Ha 3emiie YenoBek-3Be31a? BykBaabHO HECKOIBKO AHEH
Ha3aj B KypHae eLife nccnenoBatensiMu onmyOIMKOBaH, HAKOHEII, TOITOKAaHHBIN 0TBeT. OKa3bIBa-
ercsi, B pe3y/IbTaTe MPOBEICHHOrO M30TOMHOroO aHanmm3a 3yooB Homo Naledi Hanbosnee BeposTHHIM
BO3PACTOM OCTAHKOB $IBJIsIeTCS MUHTEpBa OT 236 10 335 ThIiCAY JIET, YTO COOTBETCTBYET CPEHEMY
rieiicToneny. st MHOTHX 3TOT (bakT OoKaszasics IpeHeNnpUsTHENIIUM Cloprpu3oM. Beab nepBoHa-
YaJbHO Hay4YyHOE COOOIIECTBO 3aMaxXMBAJIOCh HA KyJa Oosiee BrieUamisioniue udpbl: MOJ, CKopee
BCero 3Be3[iaM M3 Melepsl — OKOJIO 3 MUJUTMOHOB JIET. A TyT «XKaJKHe» JBe C MOJOBHHOW — TPH
ThICSTuM BeKoB! U Belb B Te CpelHerIelCTOIIEHOBbIE BpeMeHa Mo 3emiie TSI yXke BecbMa IMpo-
nBuHYTHIE B cBoeM pasButud Homo Heidelbergensis, B cpaBHeHnu ¢ kotopeiMu Mopdosorust Homo
Naledi — cymwmii npumutuB. Kak 00bscHUT 1og00HbIN mapagokc? CBou oObscHeHust «MK» man
yueHblii-nasieoaHTpornosor Anekcanap benos.

— Auekcanap BanoBny, momorute n300pa3urh noprpet Yenoseka-3Be3bl.

«Ilepen HaMH — CyIeCTBO-/1erpajiaHT» — AHATU3UPYs BHEIIHUNA BUJI KOCTHBIX OCTAaHKOB
3TOTO CYILECTBA, MOXHO C/IeJIaTh BBIBOM, YTO MOP(QOJIOTHs Y HErO MPaKTUIECKH HUUYEM MTPUHIIHUITHI-
QJIBHBIM HE OTJIMYAETCS OT HAIIMX C BAMH COBPEMEHHUKOB. Y 3Be3[Ibl Ha pyKax HOpMaJbHbIE OOJIb-
IIMe MANbIIbl, KAK Y COBPEMEHHOT'O YeJIOBeKa, a He OTCTABJIEHHbIE B CTOPOHY, KaK y 00€3bsiH U JIaXKe
ABCTPAJIONUTEKOB. DTO YKa3blBaeT, YTo mpenkyd Hameny oOnmagany pa3BUTOW M TPYAOBOM PYKOML.
BcrioMHuM DHrenbca, KOTOPBIN BBIAEIIST 9TU MPU3HAKA, OOOCHOBBIBASI CBOIO «TPYIOBYIO» TUTIOTE3Y
npeBpalieHnsi 00e3bsiHbI B uesioBeka. [1o DHrenbcy, 00e3bsiHa criesna ¢ JepeBa, cTana TPYAUThCS
NepeJHUMHU KOHEYHOCTSIMH, pacipsiMUIIach, MprooOpena TPYIOBYIO PYKY, TPYIOBbIE HABBIKM M CTaja
B utore yesnoBekoM. Horu y Haseu Toe BIOJTHE YeIOBEYECKUE — C MPUBEICHHBIM OOJIBIIIUM MaJlb-
1ieM cronbl. Het 1 Hameka Ha 00e3bsIHbE TIOCKOCTOIME C OTTOIBIPEHHBIM B CTOPOHY OOJIBIIIAM TaJTh-
1IEM, CTOJIb HEOOXOAMMBIM IJIsI BBHIMIOJITHEHHS XBaTaTeIbHON (PYHKIMU. DTO YKa3bIBaeT, YTO HaBep-
Hska Haneau mpoucxomut ot mpsimoxoasimero cymiectsa. OnHako y 3Be3/ibl y3Kue Tieur (Kak y
00e3bsIH), JUIMHHBIE PYKH, U30THYTbIC W yIJIMHEHHbIE (pajlaHTy maniblieB Ha pykax. Kpome Toro, y
HUX TUIEYEBOM MOSIC KOHEYHOCTEH UCKPUBJICH M IMEET SIBHYIO aJallTalMIo K KapaOKaHBIO MO CTBOJIAM
nepeBbeB. M elne oiHa BakHasi OCOOEHHOCTh: Y 3Be3/1bl HEOObYaliHO MasleHbKUi Mo3r (Bcero 500
KyOMUYEeCKMX CAHTHUMETPOB — CTOJIbKO k€ «KyOWKOB» MO3Ta y COBpeMeHHOH ropusuisl). Ilocinennue
nBa (hakTa IIoX0 YBA3BIBAIOTCS APYT C IPYroM. BBHIXOOUT, UTO CYIIECTBO C YIUBUTEIHHO MAJIEHbKIM
MO3rOM, HO C YeJIOBEUECKMMH PyKaMH 3a4eM-TO CTaJIO BJie3aTh Ha JePEBbsI.

— Ho Beab, He HMes XBaTaTeJbLHON 00e3bsiHbeH CTONbI, 3TO J1eJaTh He TaK MPOCTo...

— Yro %k, ocTaercs MpeArnoIokuTh, YTo Haneau — eie cpaBHUTEIbHO HAUMHAIOIINH JPEeBOJIas.
OpnHako MOPQOJIOTHI0 CBOMX YEIOBEYECKMX PYK OH YK€ YCIen UCHOPTHUTh, IPEBPATUB MX B HEKOE
noyiooue 00e3bsHBUX JIaTl.

— 3aueM ke mMoTpedOBATOCH TAK HAJA c000il m3aeBaTbcsi? 3ayeM OH MOBAJUIICS
JIa3uTh N0 aepeBbsM? 2K Obl «110-yea0BeYecKn». ..

— Taxyto oH cebe n30pas crieruaTn3aIyio — epeIBUKeHNE TI0 CTBOJIAM M BETKaM paju coopa
PaCTyIIMX Ha HUX IUIONOB. BeposTHO, BCleACTBHE KAKMX-TO MPUYMH HHBIE CHOCOOBI JOOBIBAHUS
vy 11 Haneau okazanmch MaslofloOCTyIHBI, TaM 'y Hero ObUIo Oosbllie KOHKYpPEeHTOB. [a u oT
MIPUTOTOBJIEHUSI OJTIO/1 U3 JOOBITHIX HA JIEPEBbSIX MPOAYKTOB 3TH CYIIECTBA OTKA3AJIMCh: Beb IIO/bI
BIOJIHE TOJJWJIVICh B TIUIIY B CBIPOM BUJIE. ..
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— B nyoaukanuu xxypHaJa eLife JIu beprep npuse.a ¢pororpacdun HeKOTOPBIX OCTaH-
koB Homo Naledi, o0Hapy:keHHBIX HeJJaBHO B TO¥ ke nemiepe. Cpeau HIX — XOPOIIO cOXpa-
HHUBIIMICS Yepell...

— OcoOEHHOCTH BHEIIIHETO BHUA STOTO yepena JIMIIHUNA pa3 TMOATBEPXkKIAI0T, YTO Mbl UMEeM
[0 C CYIIECTBOM-JIerpagaHToM. BoT mocyaute camu. UYemocTu BBIIBUHYJIUCH BIiepel, W 3yOHast
Ayra yaIMHUIACk. [10 cCpaBHEHUIO C 4eJIOBEKOM COBPEMEHHOT'O THIA 3TO OCOOEHHO OpOocaeTcs B IJ1asa.
Kpome Toro, Ha depernie Haneau xopolio BeIpakeH HaJOPOBHBIN BAJIUK. A BbIIIE HEroO, HAIIPOTUB
JIOOHBIX JI0JIel Mo3ra yxe c(hOpMUPOBAJICS 3aMETHBIN MPOru0, BIEMKA, SICHO MOKa3bIBAOIIAs Ha
AECTPYKIIHIO 3TUX BAKHBIX JIEMEHTOB MBICTIUTEIILHOTO anmapata. TyT MOXHO FOBOPUTH O HEKOTOPBIX
BIIOJIHE KOHKPETHBIX OCOOCHHOCTSIX TIOBEJEHUS STUX TOMUHU «B OBITY». BeJjb y4eHbIM M3BECTHO,
YTO OOIIMPHBIE JJOOHBIE IO TOJIOBHOTO MO3Ta YeIOBEeKa M COOTBETCTBYIOIIUI UM KPYTOM JIOO CBU-
AETETbCTBYIOT O HATMYHMH CJIOKHOTO aCCOIMATUBHOTO MBIIUICHUS], aHATUTUYECKUX CIIOCOOHOCTEN, a
TaKKe O KOHTPOJIE HaJl SMOIMOHAIBHBIM TIOBeieHneM. B cirydae ¢ Haneau Mbl iMeeM sIBHYIO HElO-
cTauy JIOOHBIX JIOJIeld MO3ra, a pa3 Tak — 3HAYMT, y ITUX APEBHUX CYHIECTB OTCYTCTBOBAIM SMOIM-
OHaJIbHbIE «TOpMO3a». [1o cBoeil opme yepen YenoBeka-3Be3/1bl HECKOJIBKO HAIOMUHAET Yeper
mmMnan3e. BepositHo, Hanenu, Kak v mMianse, OT/IM4Yaio HeclepKaHHOe UMITYJIbCUBHO-IMOIHO-
HaJIbHOE TIOBEJICHUE, XapaKTePU3YIOIecsl pPe3KMMU TepernajaMyi HACTPOSHHU ST U BCIIBIIIIKAMH HEMO-
TUBUPOBAHHOW arpeccHu.

Puc. 2 ®oro: Hawks et al _ eLife

— Ho Bce-Taku, mouemy :xe, Ha Ball B3IJIs1]I, YHOMSIHYTbIe 0COO€HHOCTH «KOHCTPYK-
uun» Homo Naledi no3BoJisiioT roBopuThH 0 HeM HMEHHO Kak 0 JAerpananrte? Pa3pe HeJb3st
NPEINO0JIOKUTh, YTO ITH J0BOJbHO NPUMHTHBHBIE CYIIeCTBa elle TOJbKO JABIKYTCH B
CBO€M Pa3BUTHH K «4eJ0BeYeCKOMY COBEPIIEHCTBY»?

— OyeHb BaXXeH BO3pACT 3TUX HaxonoK. Elie 10 mpoBeaeHus MpuOOpPHBIX UCCIIEIOBAHUI HEKO-
TOpbIE IBOMIOIIMOHUCTHI, CTOPOHHUKY TeOpHH [lapBUHA, YKCTO YMO3PUTEIbHO «Ha3HauWIn» Hanenu
BO3PACT OKOJIO 3 MWJIJIMOHOB JIeT. VI B COOTBETCTBUM C 3TUM MOABICKAIN IJIS1 TaHHBIX TOMUHU]L B
LIEMOYKe BOTIOIMOHHOTO PA3BUTHS TEIJIOE MECTEUKO MEXk/y aBCTPAIONUTEKAMU U COBPEMEHHBIMU
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Homosapiens, anpriopu 00bsIBUB, YTO HAMIEHO MEPEXOJHOE 3BEHO OT 00e3bsiHbI K 4esoBeKy. [1pu
9TOM 00€3bsIHbM MPHU3HAKU Y 3Be3/bl OOBSICHSINCh KaK ellle He U3KUThIE, a YeJIOBeUeCKHne — Kak
NpUOOpETeHHBIE B pe3ysibTaTeé MHOTOTPYIHOM W Joirod ssomonuu. Ho Temeps, mocne Toro, Kak
BBISICHWICS] peaJIbHbII BO3PAcCT I0KHOA(PUKAHCKUX HAXOJOK — KyJa MEHBIINI MTperoJaraplerocs
MEPBOHAYAJIbHO!| — BCE 3TU YMO3aKJIIOUEHUS OKa3bIBAIOTCS HecocTosATebHbIMU. [lockonbky Hanenu
Bcero ot 236 10 335 ThIcSY JIeT, MoAyvyaeTcs 3aHsITHasl KapTuHa. DTOT TOMUHUL KU U TPYIUIICS,
korga B Adgpuke u EBporie yxe oouTaiu JIoau COBpeMEeHHOro (pu3nueckoro tuma. Kak oObsacHUTD
Aerpaganuio MeliieHus: YenoBeka-3Be3/pl, CB3aHHYIO C YMEHbIIIEHHEM 00beMa F'OJIOBHOTO MO3Ta 1
COKpareHreM JJOOHBIX ero gosnei? Kak oObsCHUTH aanTanuio K ApeBosia3anuio? OTBET MOKET ObITh
TOJIBKO OJIMH: B CHUTYy KAKMX-TO BHEITHUX MpUUMH Y Hanequ HameTniicsi reHepasibHbIH Iy Th perpecca,
uHBOMOLMH. «Briepen — k 06e3bsiHe!» VM npuOIM3UTENHHO MONTOBUHY 3TOTO MyTH CYIIECTBA, YbH
OCTaHKU OOHapykeHbI B niemepe Paiizunr Crap, yxe ycnienu npouta. S Obl, moxanyii, Ha3an Yeno-
BEKa-3Be3/ly «CHEKHBIM Y€JIOBEKOM>» 3TOXH CPEJHET0 NAJIEOINTa, KOTOPBIN JIOKAJIBHO CYILECTBOBAI
B IOxHOI Adpuke 1 B Tipoliecce CBOEH Jerpajaly akTUBHO NPUCTIOcaOIMBaICs J1a3arh 10 Jiepe-
BbsIM. [1on0OHBIE TPOSIBIIEHNST MHBOMIOLUK CIYYaJIUCh U B JIPyTHe MEPUOLIBI CYIIECTBOBAHMS YeJI0-
BeyecTBa Ha 3emiie. DTa CUTYyalusl HOTEHIMAIBHO YIPOXKAET pa3BUTHIO Hallel HuBWIM3auuu. Beap
€CJIM UCKOTIAeMBbI€ JIIO/IU JIETPaIMpOBaId CO BPEMEHEM, TO U Mbl, HBIHEIIIHKE X035ieBa 3eMJIY, BOBCE
He uckmouenue. [1oaToMy rmorepsi COMaIBHBIX MTPOTrPaMM MBIIUICHHUST TOTEHIMAIBLHO YpeBaTa pac-
YeJIoBeuMBaHUEeM coBpeMeHHoro Homosapiens 1 nmpeBpaiieHueM ero B 00e3bsiHy».

Ho BepHemcs k HammM MyTanusM, Tak Kak MIMEHHO OHM PackpolOT HAM MEXaHW3M MHBOJIIO-
IIMOHHBIX MPOIECCOB, MPOUCXOAIIMX B KUBOW MaTePUU U MPOUCXOXKAECHUN 00€3bsiH OT YeJIOBeKa.
Urtak, B yeoBeuecKoM OopraHu3Me B siJipe KaxkJI0W KJIETKU coiep:kuTcs 23 xpoMocoMbl. Ha kakayio
U3 HUX npuxonutes no opHor Monekyae HHK. A nnmuua Bcex 46 Monekya B OJHOU KIJETKE Tesa
YeJIOBEKA PaBHA MOYTH 2 M, a €C/IU YUYECTh, YTO TEJIO B3POCJIOro 4YeJOBEKa COCTABJIEHO MPUMEPHO

us3 S 1013, KJIETOK, TO oOmias jymHa Mosiekyn [JTHK B opranusme OyieT mpeBOCXOOUTh PacCTOSIHUE B
ThICSTUU pa3 Oobliiee, yeM pacctosiHue ot 3emin Ao Connia. B Toxe BpeMst qyimHa ogHOU Y -XpoMo-
COMBI COCTaBJISIET 5 CM, M KaXk[1asl U3 HUX COAep:KUT B cede 57 741 652 nykieorun. Eciu yMHOXKUTD
5 oM wm uucno Hykiaeotun 57 741 652 nHa yucio kierok 51013, To npeacTaBbTe, Kakue acTPOHO-
MUYecKkre IUGPbl MO0 KOTUYECTBY HYKJICOTUA U PACCTOSIHUN MbI MOMYYMM B pe3yJibTaTe PacueToB
M0 BCeMy OpraHusmy. B cBolo ouepeb, Kax/Iblii HyKJIEOTH/I COCTOUT U3 MATUYTJIEPOJHOIO caxapa,
(pocpaTHOM rpyNIIbI M A30TUCTBIX OCHOBaHNUM aMUHOKHUCIIOT. Caxapa 1 hocaThl OIMHAKOBBI BO BCEX
HYKJIeoTu1ax, HO uHpopmaimio u3 3upa KocMoca MOryT cUMTBIBAaTH AMUHOKHUCIIOTHI, KOTOPBIX B
JTHK 4yeTsipe THIa ¥ OHM B KaXIOM YeJIOBEKE pacrlpeliesieHbl Mekay COOOM B Pa3IMUHBIX cOYeTa-
Husix. Urak, B JIHK Y-xpomMocoMmbl yeoBeka K HACTOSIIEMY BPEMEHU CONCpPKHUT B ceOe B Cpell-
HeM OKoJ1o 57 741 652 HyKJI€OoTHA, KOTOPBIE YIIAKOBaHbl B 219 MapkepoB M 4TO aHAJIOTMYHBIE Map-
KEpbl, HO TOJILKO B MEHBIIIEM KOJIMYeCTBe U Oojiee MyTaHTHBIX HAXoAsITCs y Ipyrux BuioB. Kenneth
D. Whitney, Theodore Garland, Jr. (2010).

B 1970 rr. 6uonoru nmokasainy, 4rto: «Paznune B HyKJICOTHIHBIX ITOC/IEI0BATEILHOCTSIX Bellle-
crBa HacnencreeHHocty — JJHK — coctaBuio y yenoseka u mmmmnanse B 1eiom 1,1 %. B to Bpems
Kak — «Buipl nsrymiek umv 6esyok B Ipejienax OJHOTO poJa OTIMYAloTCs APYT OT apyra yxe B 20-30
pa3 Ooblile, YeM MMIaH3e 1 yenoek» Opuaman . I1. (1979).

O1r (aKThl KaK HEJb3s HAJIAIHO MOATBEPKAAIT BEAUMUYECKYIO KOHIIETILMIO O TIEPEPOKICHUN
JIOZIEW B )KUBOTHBIX. OHU TOBOPAT O TOM, YTO Y€M HUKE Ha UHBOJIIOLIMOHHOM JIECTHULIE CTOUT TOT WJIH
WHOU poJI, TeM OOJIbIIie Y HEro pa3IMYHbIX MYTAIlMid U COOTBETCTBEHHO OOJIbINE PA3IMUUil BHYTPH
BU/IA, a MEPBOHAYAJIbHBIX HYKJIEOTUOB U F'€HOB B TEHOME OT MOKOJIEHUs K MOKOJIEHUIO CTAHOBUTCS
BCE MEHbIIle U MeHbIIe. [1Jis MOMHON yOeAUTeTbHOCTH STON MBICIM TPUBOANUM TaOJHITy U3 MaJICOH-
Tosnoruyeckoro kypHaia Ne 4, (2010). M3 tabnuiiel BUIHO, YTO YeM JpeBHee BUM, TEM MEHbIIE Y
HEro cofepxuTcs HykJaeotun, TeM kopode ero IHK u, kak ciencteue, MeHblle €ro reHOM U COOT-
BETCTBEHHO HapacTaeT Jerpafalus BUaa.
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Ne — Buapt — MPI' MunHumanbHblii pa3-p reHoma (MJH mnap
HYKJIEOTH/I0B) B reHOMe — Bpems oT/1eJieHHs OT IPeBHEro npejKa MJH JeT
Ha3aj.

1 — romocanuenc — 2800 — 3200 — 2012 ron.

2 — mpuMarbl-o0e3bsiHa IpbIryH — 2215 — 65-220

3 — mulekonmTaome — 1695 — 220

4 — AMHMOTHI (Yepenaxu, penTUauy, nTuuel) — 951 — 315

5 — Terpanons! (aarymku) — 931 — 375

6 — [1o3BoHOUHBIE KUCTenepble pbIObl — 342 — 540

7 — Xopnosble (anmeHaukyasipus) — 686 — 575

8 — KupotHble (Merazoa) — 19,6 — 1250

9 — sykapuotsl — 9,2 — 2000

10 — Mopckue 6akrepuun mtamm HTCCIO6 — 1,3 — 4000

11 — T'omocanueHc — camblii gpeBHUi 1ipeok — 2800-3200 — BeuHo

Ta6auma Ne 1 u3 majgeoHToJOrmYeckoro :kypHama Ne 4, 2010.
MunnMaiabHbIll (® Henm30bITOUHBIN) padmep renoma (MPI') B ngecarm
BJIO’KEHHBIX IPYNIax OPraHu3MoB.

Benuueckyio KOHLIENIMIO MOATBEPKJAIOT M HAay4HbIE MCCIIEIOBaHUs MO XpomocomaM. Kak
M3BECTHO y 4Y€JI0BEKA UMeeTcs 23 mapbl XpOMOCOM (23 XpOMOCOMBI JOCTAIMCh HAM OT Mambl U 23
— ot narnsl. Beero 46). [TonHplil HAOOP XPOMOCOM Ha3bIBAETCSl «KAPUOTHID». A, HAIPUMED, Y JayHOB
umeetcs 47 XpoMOCcoM, y 00€3bsIH YHUCJIO XPOMOCOM YBEJIMUYMIOCh 10 48, a y APYruX KUBOTHBIX,
CTOSILIMX Ha HU3LIEH CTYNEHU MHBOMIOLIMM XPOMOCOM MMeeTcs eltle OoJblie. ITO 3aBUCUT OT KOJIH-
YeCcTBa HAKONMBILMXCSA MyTaHTHBIX HykjeotuioB B JJHK Y-xpomocomsl. ¥V uenoBeka mbl uMeeM
TOJIBKO 46 XpOMOCOM M CKPELIMBAHUE C JPYTMMH BUJAMHU, UMEIOILMMU JIPYTroe KOJIUYECTBO XPOMO-
COM HEBO3MOXHO, HO JIayHbI ellle IPUHAJIekKAT K YeJI0OBEYECKOMY BUJly M TIOTOMY BOCHPOU3BOJCTBO
MIOTOMCTBA BO3MOKHO, TOJIBKO JIETH POKAAIOTCSA YKE YPOAaMH U B IEPCIIEKTHBE Yepe3 eCTECTBEHHBII
oTOOp 0OpeyeHbl JIMOO Ha BBIMUPaHKE, JTMOO0 Ha MpeBpalleHue B APYroil MHBOIIOUMOHHBIN BU. Ecin
OT HOpPMAJIBHBIX pouTesel nossieHue cuaapomMa Jlayna ormedaerca 1 Ha 1200 ciyyaeB, TO OT xeH-
IIMHBI CTpajaolei cuaapomoM JlayHa MosiBJeHHe JIeTeil TOKe BO3MOXKHO, HO MOSIBJIEHHE JAyHST
yBenunuuaercs oT 30 % 10 50 %. A ecnu o0a poauTelis AayHbl, TO IPOLIEHT JayHST yBEJIUYMBa-
ercs 1o 3akoHam Mengens 10 75 %. Y KpbIC, CTOSIIMX €IlEe HUKE HA MHBOJIIOLIMOHHOM JIECTHULIE
Aerpajgauuu, pazopoc no xpomocomam ysennuusaercs ot 20 1o 33 u 6onee. [losiBiieHne NOToMCTBa
y KpBIC, OTOLIEALINX OT OOIIEro JpeBHEro MpeJKa MUJUIMOHBI JIET Ha3all, C OOJBIINM KOJIMYECTBOM
XPOMOCOM BO3MOHO B 60J1ee IIMPOKOM Ipejiesie, YeM Y JIIofiei. DT UcclleJOBaHU sl OITBEPIKAAI0T
3akoH 3HTponuu. [1oaTOMYy MOXHO AymaTh, YTO NMEPBOHAYAIBHOE PA3JEJIEHUE XPOMOCOM IPOMU30-
IIJIO y YeJIoBeKa ¢ 00pa30oBaHUEM OT Hero oOe3bsiHbl. B moarBep:xaeHue 31oil runoressl B 1980 r.
B aBTOPUTETHOM XKypHaJle Science BBIILIA CTaThsl KOMaH/bl T€EHETUKOB YHMBepcuTeTa MuHHearo-
auca. B 3Toil cTaThe roBOPUIIOCH O MOPA3UTEBHOM CXOJICTBE OKpALIEHHbIX C BBICOKOM pa3pelaio-
11ei cnocOOHOCTBI0 XPOMOCOM YeJIOBeKa U muMman3e» Yunis J., Sawyer J., and Dunham K. (1980).
HWccnenoBareny MpUMEHWINM HOBEHIIIME Ha TOT MOMEHT METOJbl OKPACKH XPOMOCOM (Ha XpOMOCO-
Max IMOSIBJIAIOTCS NONEPEYHBIE MOJTOCKU PA3HOM TOJIIMHBI U IPKOCTH; IIPU 3TOM Kask/1as XpoMOCOMa
OTJIMYAETCS] CBOMM OCOOBIM HA0OPOM MOJIOCOK). OKa3anoch, YTO y YeJoBeKa M IIUMIIAH3€e OKpacka
XPOMOCOM MOUTH ofiHaKoBa! B To BpeMs Kak Apyrue ;KMBOTHBIE [0 OKPACcKe 3HAYMTESbHO OTIMYa-
I0TCSl MeXay coOoil. Bpulo 3amMeueHo, eci HalpoOTUB BTOPOM XPOMOCOMBI YeJIOBEKa MOCTaBUTh B
OfiHY JMHUIO 12-10 1 13-10 XpOMOCOMBI HIMMIIAH3€, COEIMHUB X KOHLAMU, Oy/leT BUJHO, YTO OHU
BMECTE COCTaBAT BTOPYIO YEJIOBEUECKYIO XPOMOCOMY. DTOT (PaKT HEOIIPOBEPAKUMO JOKA3BIBAET, UTO
00€3bsIHbM XPOMOCOMBI 00PA30BAJIMCh ITTEM pa3jiesieHrs] YeJI0BEYeCKO XpOMOCOMBL. B pe3ysbTate
4yero y 00e3bsiH TeHeTUYECKON Hac/leICTBeHHON nH(opMaimu B 12-oi 1 13 xpoMocoMe yMEHbIIH-
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Jock BIBoe. Hanmmio mpocmarprBaeTcsi MHBOMIONMSI BTOPOW XPOMOCOMBI YeJIOBEKa Ha 2 MyTaHTHBIE
Y TIOTOMY YKOPOUYEHHBIE XpOMOCOMBI 00e3bsiHbL. [1o3xke, B 1991 1., ObUIM HaliIeHbl MOC/IEOBATEIb-
Hoctu JJHK, KoTOpble npuHaiexany TenomMepaM — KOHLEBBIX y4acTKoB 12 u 13 xpomocom. OHu
HaXOJWJIUCh B TOUKAX pas3/ie/ieHUs1 BTOPOM YEJIOBEYECKON XPOMOCOMBI. DTO SIBJSIETCA €I1e OAHUM
J0Ka3aTesIbCTBOM TOTO, YTO BTOpasi XpOMOCOMA YeJIOBeKa pa3/ie/iniach Ha 2 MyTaHTHbIE 00E3bsIHbH
[jdoJ. W.etal. (1991).

Ho kak mpoucxonut takoe pazzenenue? JJomycTuM, y KOro-To U3 Halllux MpeKoB BTOpasi Xpo-
MOCOMa pa3/IeNInIach Ha IBE XPOMOCOMBI. Y HEro MoIyYrIOCh HEUETHOE KOIMMYEeCTBO XPOMOCOM — 47,
B TO BpeMs KaK y OCTaJIbHBIX, HE MyTHPOBABIIHMX 0co0el, — mo-npexkHeMy 46! Panee ObL10 q0Ka3aHo,
YTO KOJMUYECTBO XPOMOCOM YETKO Pa3rpPaHMYMBAET BUJIBI MEXKIY COOOW M SIBISIETCS HENPeooIu-
MBIM TIPENSITCTBUEM AJ1s1 THOprau3anun. KakoBo e ObUIo yAuBIEHHE UCClieoBaTeliel, Korua, u3y-
Yasi KApUOTHITHl BHYTPUBHUJIOBBIX MJICKOIUTAIOLIVX, OHHM CTAJIM OOHAPYKUBaTh pa3dpOC B UMCIIE XPO-
MOCOM BHYTpH HM3IIHX BUIOB! Tak, B pa3HbIX MOMYNISLMAX OOBIKHOBEHHOM Oypo3yOku 3Ta 1udpa
MozkeT copepxarb oT 20 10 33 xpomocoM [lonsikoB A. B., Boponun IT. M. (2001). A pa3HoBugHOCTH
MycKycHoOU 3emiiepouiku, [1. M. Bopoaun, M. b. Porauesa u C. 1. Ona (2002), «oTid4aiTcst ApyT OT
apyra OoJbllle, YeM YesIOBEeK OT MIMMITaH3e: )KMBOTHbIE, oOuTatonue Ha ore MHnocrana u Ha Hlpu-
Jlanke, uMeloT B KaproTure 15 map XpoMocoMm, a Bce OCTaJIbHbIE 3eMJIEPOMKHU OT ApaBuM A0 OCTPO-
BOB Okeanuu — 20 nmap». MoXHO JAymarb, 4YTO YHCJIO XPOMOCOM YBEJIUYMIIOCH TIOTOMY, YTO HEKOTO-
pble XpPOMOCOMBI BHYTPH BHJIA Pa3IeIIINCh Ha IBe, C(pOPMUPOBAB HOBBIE, HO YKOPOUYEHHbIE X POMO-
COMBI C MTOJIOBUHHBIM TeHeTh4YecKuM MatepuasioM. bopoaun I1. M onmchiBaeT rporiecc, KOTOpBIi OH
JIMYHO 3apETUCTPUPOBAT Y 29 XpOMOCOMHBIX MyHape. Pa3iuyHble MOmyJ sy HETHHUCTHIX KPbIC —
[Tynape, obutatomme B bpasuniu umeot B cBoeM Kapuotune ot 28 1o 30 xpomocom. Ocodu ¢ 29
XPOMOCOMaMH TMOTyYaJIMCh IPU CKpeIMBaHUU Mex 1y 28 — u 30 XpOMOCOMHBIMM ITyHape, OTHOCS-
IIIUMUCS K Pa3HBIM MOMYJISAIMSM 3TOro rpoizyHa. [Ipu meliose y Takux ruOprI0B APHBIE XPOMOCOMBI
YCTIEIITHO HAXOIWJIM JIPYT ApYyra. «A OCTaBIIMECs TPU XPOMOCOMBI OOPa30BBIBAIIM TPOKKY: C OTHOM
CTOPOHBI — JUIMHHAsI XPOMOCOMa, MOJIyuyeHHasi OT 28-XpOMOCOMHOIO POJIUTENIsl, a C APYrol — JIBe
MYTaHTHBIE MTOJIOBUHKH, KOTOpble Tpuli oT 30 xpomocomHoro poautess. [Ipu atom kaxknaas xpo-
MOCOMa BCTaJla Ha CBOE MECTO», IJIe IOJKHA Oblia-Obl HAXOAUThCS 28 ITMHHAS XpoMocoMa. bopo-
avH I1. M., [ Auapeita I1. C., Bappeiipo 'omec C. K. (2005). ABTOp HE OITUCHIBAET, YEM OTIINYAIUCH
TaKKe KPBICH OT 28 XPOMOCOMHBIX KPBbIC, HO YUUTBIBASI aHAJIOTUYHBIE MPOIECChI, TPOUCXOISAIINE Y
yesoBeka ¢ 21 xpomocomoii [layHa u ipyrue HapyIieHHsl B JPYTUX XpOMOCOMaX, BEAYIIHX YeIOBeKa
K Jerpaganyu, 29 XpoMOCOMHBIX KPBIC JIOJKHBI ObLTH BBHITJISIIETh TOXE KPHICUHBIMU JIETPaIaHTAMH.

AHanoruuHble MposIBIEHUs] OTMEYEHBl M y YesioBeka. CIHsHUE XPOMOCOM — pOOepTCOHOB-
CKH€ TPAHCJIOKAIIMK — B HAIIM JJHA BCTPEYAETCsI MPUMEPHO Y KaKJIOTO THICSIYHOTO 4yesioBeKa. Takou
HocuTennb 45 (BMecTo 46) XpOMOCOM MOXET ObITh BHEIIHE BIIOJHE 3JI0POB, XOTS Y HEro M BO3-
MOXHBI TIPOOJIEMBbl C pa3MHOXEHHeM. YacTo MMEHHO MpH OOpalieHMH B LIEHTPhl PErpOLyKIUH
MOJI0OHBIE «MYTaHTbI» M BRISBISIIOTCS. OTMEUeH ciydait Koraa Opak 45-XpOMOCOMHBIX MYXUYHHBI 1
JKEHIIIMHBI TTPUBEJT K pOkaeHUI0 44-xpoMocoMHOro pedeHka. CoBceM He1laBHO B xkypHajie Molecular
Cytogenetics Oputa onyoMKkoBaHa HH(OPMAIUS O 3J0POBOM (B TOM YHMCIIE PETPOAYKTHBHO) MYK-
ynre u3 Kuras — obnangarene 44 xpomocom. Ero poaurenu — aABoropoHbie Opar u cectpa, 006a oka-
3aJIMCh HOCUTEJISIMM POOEPTCOHOBCKOW TpaHCoKarmu. Ho 4To 3acTaBisieT XpOMOCOMBI IETTUTHCS ?
SBOJIOIMOHUCTHI CYUTAIOT, YTO ITOT MPOIECC MPOUCXOANUT CIYYaliHO B pe3y/IbTaTe OIMOOK U MpH-
YHMH He MPUBOAT. HO MBI MHBOMIOIMOHKUCTHI MOKEM MPEIIIONOKHUTD, YTO MPOIIECC pa3aeeHus Xpo-
MOCOM TPOUCXOIHT, B pe3yJIbTaTe HAKOTUICHUS U30BITOYHOTO KOJIMYECTBA TUTIOCOBBIX MYTAINid B Y-
xpomocome. OT M30bITKAa MYTaHTHBIX TIOBTOPOB B KAPUOTHIIE UM HEKYAa JIEThCs, U TIOTOMY YTOOBI
KaK-TO YKOMIUIEKTOBAThCSI B KAPHOTHUIIE, OHU BHIHYKJICHB (POPMHUPOBATH TOOABOUHbIE MyTAaHTHbIE 1
KaK CJIeZICTBHE He TIOJHOIIEHHbIE XpOMOCOMBI. Ha 3THX MccieoBaHuAX M0 XpOMOCOMaM HArJIsAHO
MPOCMATPUBAETCS] MHBOJIOIMS OT YeJIOBEKa K APYTUM BUOAM.
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Puc. 3

XpOMOCOMBI YeJIOBEKa, IMMIIaH3€e, TOPUILIbI K OPaHIyTaHa (CXeMaTHUeCKoe Mpe/ICTaBIeHUe).
BujtHO, 4TO BTOpPO# XpOMOCOME YeJIOBeKa COOTBETCTBYET JBE XPOMOCOMBI Y€IOBEKOOOPa3HBIX 00e-
3bsH.

[Mo-BuMMoMy, MeXaHM3M pas3ziefieHHs] XpOMOCOM, HayMHAasi C YesloBeKa M Jajee K Ooree
YIIPOILEHHBIM BUJAM, SIBJISIETCSI OCHOBHBIM MEXaHM3MOM B (DOPMHPOBAHMM PA3IMYHbIX BUJOB Ha
3emuie. [Ipyrum goka3aTesbcTBOM MOATBEPIKIAIOIIUM UHBOJIOLMIO SABJISETCS YCKOPEHUE MYTallMOH-
HOTO IPOLIECCa y MyTAHTOB, CTOSILIMX HA HU3ILIEH JIECTHULE UHBOMIOLIMY, YEM HUXKE HAa MHBOJIIOLU-
OHHOM JIECTHULIE CTOMT TOT UJIM UHOM BU[, TEM CKOPOCTb MyTareHe3a yBeJaruuuBaeTcs. Tak cpaBHeHue
JHK pa3nnuHbIX IpUMaToOB MOKA3aJI0, YTO HUKAKOI'O YCKOPEHHOI'O MyTHPOBAHUSA y MPEAKOB Yeso-
BEKa B CPAaBHEHMH C IMMIIAH3€ WM MakakaMmu He Obu1o. Hao0opoT yckopeHnne MyTaruii OTMe4aeTcst
y 00e3bsiH. Ecii roBOpHTh O KPYITHBIX MEpecTpoiKax reHoMa TO, Kak cOOOIIaeT POCCUIICKHUIA reHe-
™K Braguvup TpudoHOB, cpenn yenoBekooOpasHbIX 00e3bsIH YEJIOBEK Ha IMapy ¢ OpaHryTaHTOM
OKas3bIBAIOTCS cCaMbIMU KOHCepBaTUBHBIMU. [T0Ka y nmpekoB yesoBeka MpOM30LLUIO BCEro TPU KpyI-
HbIE [IEpPECTPOUKH N'€éHOMA — [JBE€ MHBEPCUU U OHO CIIMSIHUE XPOMOCOM, Y IIMMIIAaH3€ UX CIIy4HIOCh
nessix 7! A ObicTpee BCex IMepecTpauBaliCs TEHOM Yy a3MaTCKUX TMOOOHOB — CO CKOPOCTBIO Oosiee
TpeX MEepeCTPOEK B MUJUIMOH JeT (17151 cpaBHeHus: 0,5 nepectpoek y yesoBeka). Ho Bce atu nudpsbl
MEpKHYT B CPaBHEHMH C KMBOTHBHIMH 3¢0paMM U a3UaTCKUMHU OCJIaMH, Y KOTOPBIX 32 MUJUIMOH JIET
IeHOM IepecTpanBaiics B cpenHem 10-20 pas.
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OO0 3TOM rOBOPUT U YETHIPEXOYKBEHHBIN SI3bIK TEHETUYECKUX 3aIMCe, U eClIM OJJHa aMUHO-
KHCJIOTA MPEJCTaBISAET COO0M OHY OyKBY HAC/IEICTBEHHOM 3aICH, TO OT/AEIbHBIMYU CJIOBAMU MOKHO
Ha3BaTh F€HETUYECKYI0 MHCTPYKLMIO O TIOBEIEHMM aMUHOKMCIOT-ocHOBaHui B JJHK, konupyrommx
TeHbl TIPH CTPOUTENHCTBE OEKOB OopraHu3Ma. [T0CKONIbKY OT KOJIMYECTBA COXPAHUBIIUXCS TIEPBUY-
HBIX HE MYTAHTHBIX WJIM MPUOOPETEHHBIX HOBBIX MYyTaHTHbIX Hykseotun B JJHK 3aBucut crioco6-
HOCTb BUJJa CUMTBIBaTh MH(pOpMalmio u3 a¢pupa Kocmoca, OT 3T0ro 3aBUCUT U ONpeIeIeHHOE T0Be-
AeHre OMOJIOrMYECcKOro BUa BO BHEIIHeN cpesie. KocMuieckuil pa3yM M3Ha4aabHO 3aKOJMPOBA B
OIPE/ICIEHHOM TIOPSI/IKE YeThIpeXOyKBEHHBIX aMUHOKHUCIOT-ocHOBaHu# B JJHK mporpammy o Tom,
KaK KJIETKaM JepaThb cBsi3b ¢ KocMHueckum pa3zyMoM, Kak OTJIMYATh JIOK OT UCTHHBI, KaK pearupo-
BaTh Ha COLIMAJIbHBIE MPOLIECCHI, TPOUCXOIAIIME B YEJIOBEYECKON Cpelie, KaK JOKHO ITPOMCXOIUTh
pa3BUTHE TeJa, KaK OBICTPO CTAPETh OPraHU3MY, KaK YAAISATh MOJIOMKH MYTAIIUH B PA3JTUNYHBIX YaCTSIX
KJIETOK M MHOECTBO JIpYTMX MHCTPYKLMII [0 BBKUBAHUIO YesioBeKa Bo Beenennou. U ecim npowuc-
XOIUT 3aMeHa MEePBOHAYAIbHBIX HYKJIEOTU/, U3HAYAIBHO 3aI0keHHbIX Co3JaresieM B T€HOM Yello-
BeKa, Ha MyTaHTHBIE (TUTIOCOBOM MyTareHes), a 3ateM nocjenyiomas ux yosuab u3 JJHK (oTpuriaresns-
HBI MyTareHes), TO 3TOT MPOIECC HEM30EKHO Be/IeT K HApPYLIEHUIO0 U UCKAKEHHUIO TIPOrPaMMBI 110
BBIKMBaHUIO YyesioBeuecTBa Bo BeenenHon. M B mocienyomem npu pukcanyy B Y U X XpoMOcoMax
9TU U3MEHEHMs 00s13aTeIbHO HAYMHAIOT MePeiaBaThCsl 10 HACIEICTBY CBOEMY MOTOMCTBY, (DOpMU-
Pys KapMy 4eJioBeKa M ero posa, MOCTENeHHO MePeBO/Isl pojl YeJloBeKa B Jpyrou, 6ojee MyTaHTHBIH
nereHepaTuBHBIN B, [IprMep, poauTenu, ogHaK Ikl 3a00JIEBIIIE CaXapHbIM THa0ETOM B pe3yJIbTare
repeesiaHusl, CTPECCOB, HAPYIIEHHUs SKOJIOTMM 3eMJIM U APYTUX MPUYMH, MOSBUBIIMXCS B PE3YJib-
Tare OEe3yXOBHOrO 00pa3a KWU3HU JIofIel, HAYMHAIOT MepeiaBaTh 3TO 3a00eBaHue (KapMy) CBOUM
netsim. [Ipudem mocieayionyie TOKOJIEHUsI MyTaHTOB, CTPAJAIONIMX CaAXapHBIM TUA0EeTOM, OONEI0T
9TUM 3200JIeBaHEM BCE CHJIbHEE U CHJIbHEE, TIOCTENEHHO MPUBO/S POJ MyTAaHTOB K MCUYE3HOBEHUIO
c muua 3emun. Tak BeeBbIHUN pa3yM OCBOOOKAAET MEPBO3JAHHOE, JYXOBHOE UeIOBEUYECTBO OT
MYTaHTOB C UX MYTalMsIMU U TOJIBKO C MO3ULIMI OYMILIEHUS YEJIOBEYECTBA OT BPEIHBIX MYTalUi
MO’HO MPU3HATh MyTalMM MoJe3HbIMU. B nipenucioBun k kuure D¢ppoumcona B. I1. «I'eneruka,
9THKa M dcTeTuka» (1968) FomyboBckuit M. [I. BBIIBUraeT MmocTyjaT: «HOpMasibHas ICUXHUYeCKast
JeSTeNbHOCTb, B TOM YMCJIE HOpPMaJIbHasi CUCTEMa STHUYECKUX PeaKUUil U MbILIUIEHUS BO3MOXKHA
JIMILUb [IPY YCIIOBUM HOPMAJILHOTO HE MYTAaHTHOT'O COCTOSIHUSI MHOTHX COTEH WJIY ThICSIY T€HOB. MBIII-
JIeHWe CHUXKAETCs 10 YPOBHSI ouropernu (cnadoymusi) 1 HAYMHAET MPOSIBIISATHCSA aHOMATIMSIMU B
TICUXUKE TIPY TOMO3UTOTHOCTH TIO JTIOOOMY M3 COTEH YK€ M3BECTHBIX HACIIE/ICTBEHHBIX Ne(PEKTOB, a
TaKKe NP MHOKECTBE CAMBIX Pa3HBIX abeppaiii XpOMOCOM». DTH OTKPBITHSI TEHETUKOB TIOATBEP-
*aioT cymectBoBanre Kocmuueckoro paszyma, neiicteue I 3akoHa TepMOJMHAMUKY B ’KUBOM MaTe-
PHHU 1 TOCTOSIHHBIN MPOLIECC OUMILIEHU S IEPBO3JAHHOIO YEJIOBEUECTBA BEJIMKOPOCCOB YePe3 MPOoLECC
yZaJIeHusl BpeIHbIX MyTaluil. Bce coBpeMeHHbIE OTKPBITHS B TEHETUKE YTBEPKJAI0T BOSHUKHOBEHHE
YeJIOBEYECTBA U3 OJIHOIO Ouara M OIpPOBEPraloT TEOPUI0 CaMOITPOM3BOJIBHOTO SBOJIIOLIMOHHOIO pa3-
Butus Y. [laperHa. TONBKO Mpy BHICOKOM JIyXOBHOM COTPYIHHAYECTBE ¢ KOCMUYECKMM pa3yMoOM BO3-
MOHO COXPaHEHHE HE MyTaHTHOI'O, pa3yMHOI'0 Y€JIOBEUECTBA HA 3eMJIE U YMEHBIIIEHUE €TI0 SHTPO-
nun. AQpPOIBOITIOIMOHUCTBI, CTAPAsICh ONPOBEPTHYTh JEUCTBUE 3aKOHA SHTPOIHHU, YTOOBI YTBEPAUTD
CBO€ MYTAHTHOE MPEBOCXOJCTBO HaJl CO3UIATENISIMU HE MYTaHTAMU, IPUBOASAT MPUMEP C XOJIOANIb-
HUKOM, B KOTOPOM BOJia, PaCIIMpssACh, 3aMep3aeT. BOT HarIsiHbIA TpUMEp YMEHbIIEHU I SHTPOIIUH,
CKaxyT appO3BOJIIOLIMOHUCTHI.
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Ho u3 sToro npumepa Kak pa3 1 BUJHO, YTO YMEHbILIEHHE SHTPOIUU BO3MOXKHO, HO TOJIbKO B
3aMKHYTOH CHUCTeMe M TOJIbKO Olarofapsi BRICOKOMY JIyXy 4epe3 OIMOoCpeJOBAaHHOE BIIMSHUE YeJIOBe-
YECKOro pasyma, MOCKOJIbKY XOJOAWIbHUK KaK 3aMKHYTYIO CHUCTEMY CO3[aJl YeJIOBEUECKUN pa3yM.
O0e3bsiHBI He MOTYT CO3[aTh XOMOAWIbHUK. OHU B JIydIlleM ClIydae MOTYT TOJIBKO TOJIb30BaThCs
IUI0JAMU, CO3JAHHBIMU Pa3yMHBIMU JIOIbMHU, a B XyIILIEM Clly4yae, Kak BCeraa MpUMEHSIIOT OTKpPbI-
THS O€JIOi packl IJTsi YHUUTOXeHUsI ceOe mogooHbx. Ho u xonmoguipbHuk He BeueH mof JlyHou. OH
TI0J1 BO3/IEVCTBUEM OKPY’KAIOIIEH ero cpejibl 00s13aTeIbHO pa3pyIuTcs. Beauyeckast KOHLETIIUS He
OTBEpraeT BO3MOXHOCTb BBICOKO IyXOBHBIX JTIOJIEH K MO3HAHUIO Pa3yMHOW TOHKOUN MaTepuu C yMEHb-
IIIEHWEM SHTPOITUH, Hallla 11eJIb, KaK pa3 COCTOMT B TOM, YTOObI, HAOOOPOT, /I0Ka3aTh, YTO SBOJIOIH-
OHHOE pa3BUTHE YEJIOBEYECTBA BOZMOKHO, HO TOJIbKO ITPU COBMECTHOM coTpyaHuYecTBe ¢ Kocmuye-
CKMM Pa3yMOM M TOJIBKO ITpU COOJTIOIEHNY ero 3aKOHOB. [IposkrBaHMe BHICOKOTYXOBHOTO pa3yMHOTO
yesioBeYecTBa Ha 3eMJyie MUWLIHApIbI JIET, CO3JaHMe YeJIOBEKOM XOJIONMIbHUKA, KaK U BCEll CoBpe-
MEHHOW MH(PACTPYKTYPbI KM3HA COBPEMEHHOT0 OOINECTBA, KaK pa3 M MOATBEPKIAET CyIeCTBOBA-
Hue Topua. Co3uuath U TBOPUTh, YMEHbIIAS] SHTPOMUIO, MOTYT TOJIBKO BBICOKOIYXOBHbIE Pa3yM-
Hble JTIOIU. JJOMUHAHTHbIE MyTaHTbl HOCUTEJI CAMOCTH, MApa3UTUPYsl, JIUIIIb MOJIb3YIOTCS TUIOAAMU
HE MYTAHTHBIX JIIO[EH, MOPOXKJasi yPOAJIUBbIE MHBOIOLMOHUPYIOIIKE (DOPMbI IMBUIIM3ALIMI B BUJIE
paboBIaIeNIbuecKoro, (heoaTbHOT0, MOHAPXMYECKOTO M KAITUTATUCTUIECKOTO peskiMOoB. OHH, OITyC-
Kasich B HU3MIME (POPMBI CO3HAHUS B JinIle (haIllUCTOB U TEPPOPUCTOB, 3apaxasi cCOOOW He MYyTaHT-
HBIX JIIOJIeW Yepe3 JIO)KHOE IPOrpaMMUPOBaHKE, IEPUOAMUYECKH ITPUBOIST PA3yMHYIO YEIOBEUYECKYIO
[UBHJIM3ALIUIO K THOETH. DTO TOKA3bIBAETCS HAIIIMMU CTATUCTHUYECKUMU UCCIIEIOBAHUSIMU B PA3HULIE
HAKOIUIEHUS] BPE/IHBIX MYTAlUMI Pa3IMYHBIMUA HAPOJAMM, UCCIIEOBAHUSIMU aMEPUKAHCKUX YUYEHBIX
[0 MUHUMAJIBHOMY U MaKCUMaJbHOMY pa3Mepam reHOMOB Y Pa3JIMUHBIX BUAOB, a TAKKE CYILIECTBO-
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BaHMEM JPEBHUX IMBWIM3AIMI paHee MPOXKUBAIOIIMX HA 3eMJie MHOTO MUJIJTMOHOB JIET Ha3ajl, HO
MOTMONIMX OT HEPa3yMHOM JIeSITeTbHOCTH MyTaHTOB.

Kak u3BecTHO, NMepBOOTKphIBaTENEM BO3HMKHOBEHUsI MyTauui ssisercss B. JI. Morancon
(1908-1913). DxcriepMEeHTUPYS] Ha CaMOOMbUISIONIUXCS JTUHUSAX (PacoIu U STYMEHsI, OH BIIEpBbIe
OOHApPYKWJI MyTaIllMOHHOE M3MEHEHHe, MPOSsIBIISIONIeecs B yMeHbIIeHUH Beca ceMsiH. B. Morancon
oOpaTvI BHUIMaHUE U Ha TO, YTO MyTallMi BO3HUKAIOT HE CIYYaliHO ¥ HE XaOTHMYHO, KaK YTBEPKIAIOT
a(bpOIBOITIOIIMOHUCTHI, & IMEIOT OMPeIeSICHHYI0 3aKOHOMEPHOCTh. Macca MyTaHTHBIX CEMSTH pacripe-
AeNsiIach CTPOTO B OMpeeIeHHO! MOCIeJOBAaTeIbHOCTH, OTHOCUTEILHO HEKOTOPBIX CPEJHUX 3Haue-
HUM.

[TpoTuBOpPEYNT IBOIIOIMOHHOMY YUYEHHUIO M TO, YTO B YEJIOBEYECKUX MOMYJIAIMSIX TMepPBOHA-
YajbHble He MyTaHTHbIe HyKJIeoTuasl B JJTHK B oTinume ot 06e3bsiH 1 )KUBOTHBIX SIBJISIIOTCS TIPE00-
napaomuMu. OHU IONUTM A0 HAIMX THEW, COXPaHUB HE MYTAHTHOCTbh CO BPEMEH MOsIBJICHHS Tiep-
BOHAUYAJILHOTO Y€JIOBEYECTBA HA 3emiie (CMOTPH CTATUCTHUECKHE PACUEThl HAXKE 1O TEKCTY).

[TpoTuBOpEYNT IBOIIOIIMOHHON TEOPUU U TO, YTO HE JOKA3aHO MOSIBJICHUE CIIOHTAaHHBIX MYyTa-
WA, TPOUCXOASIINX Xa0TUIHO B pe3yJIbTaTe OIMMOOK. B reHeTnke nosiBUIoCh MHOTO YO€IUTEIbHBIX
Hay4YHbIX (PAKTOB, TOBOPSIIMX O TOM, YTO BCE MYyTallMM BO3HUKAIOT B KJIETKE HE B pPe3y/bTaTe CIIOH-
TaHHBIX OIUOOK, a B pe3y/IbTaTe BO3/IEUCTBUsI BHELITHEH CPe/Ibl MJIM KAaKOTO-TO MyTareHHOro (pakropa,
KOTOPBIY W3-32 HECOBEPIIEHCTBA PETMCTPUPYIOIIEH annapaTyphl, MO TeM JIM MHBIM MPUYUHAM TOKa
He (PUKCHpYeTCsl SKCIIepUMEHTaTopoM. M3 3TOro cieyer, yTo BCe MyTaldy MOTYT BO3HHKATh TOJIHKO
T0]1 BJAMSHUEM BHYTPEHHUX WJIM BHEIIHUX BO3/IEHCTBHUI HA OPraHW3M, a CIIOHTAHHBIX MYTallUil He
ObiBaeT. Ha OCHOBaHMM 9THX UCCIIEI0BAHMIA OIHOCTHIO OIIPOBEPraeTCst TUIOTe3a CIIOHTAHHOTO MOSIB-
JIeHWs1 MyTalllid, TEOpUsI paBHOMEPHBIX MOJIEKY/IsIpHbIX yacoB Kiecoa A. A. (2010), orpuniaroias
cymectBoBanre Kocmudeckoro pazyma. Mytanuu Bcerjia BOSHUKAIOT MOJI BO3JEHCTBUEM TeX WU
MHBIX TIPUYMH, KOTOPBIE YCTAHOBUTD MOPON HEBO3MOXKHO. [Ipyroe 1es1o, 4To cpea MOXeT JJTUTEIbHO
HE M3MEHSATHCS, U TIOTOMY MCCIIEOBATENIO KaKeTCsl, YTO MYyTalluk BO3HHMKAIOT PaBHOMEPHO U 6e3
npuunH. Ho 3T0 He Tak, Mo3TOMY ¥ OTMeuaeTcsi OONIBIIION BpEMEHHOU pa30poC B CKOPOCTSIX MyTarluid
y Pa3JIMYHbBIX HAPJIOB.

Jlnst Gonblneid yOeAUTETbHOCTH O HEBO3MOXHOCTH CaMOITPOM3BOJIBHOTO BO3HUKHOBEHUS
xu3HM 0e3 Co3atenis v o Bpeie MyTaluii otchutato unrtaress K cratbe P. I, Kynadgun (2002), re on
Ha OOJIBIIIOM HAyYHOM MartepHajie OMpOBepraeT CHHTETHUECKYIO SBOMIOIMOHHYI0 Teopuio. [IpuBeny
U3 ero paboThl HEOOJBIYIO BBIEPKKY: — B mocieaHee BpeMsi SKCIepUMEHTaIbHO OOHAPYKEHO, UTO
«KJIACCHUYECKas» «CXeMa MyTallMOHHOM 3BOMIOLUK BoOOIIIe He padoTtaeT. B obiiem Bue oHa BhITIISA-
JWT TaK: MyTallusl TEHOMa — M3MEHEHHE IMOC/IeIOBATEIbHOCTH aMUHOKHCIIOTHBIX OCTATKOB B OEJIKO-
BOU Ilenu — u3MeHeHne (PyHKIUI Oeska U, Kak Clie/ICTBUe, 0Opa3oBaHKe HOBOTO mpu3Haka. Oka-
3JI0Ch, YTO ITU «KOPPEJISIIMUA OKa3bIBAIOTCS BBIPOXKIeHHBIMU» BonbkeHmreitH M. B. (1985, Ne 6,
c. 86—89). Ha xaxmom 3Tare opraHu3M-roMeocTaT YCHelurHo OOpeTcsi ¢ TAKUMH «YCOBEPIIEHCTBO-
BaHUSIMU», €CJIM OHHM He Oe3pa3InuHbl 7151 ero (PyHKIIMOHUPOBAHUS, BILUIOTh JJO «CAMOTO CHJIBHOTO
apryMeHTa» — JieTajJbHoro ucxopa. [Ipexe Bcero, moBpeskaeHUs TEHOMa MOCTOSIHHO KOHTPOJIUPY-
I0TCSI M ICTIPABJISIOTCST «OpUraiol PEMOHTHHKOB», COCTOSIIIIEN M3 OOJIBIIOro KomudecTBa (hpepMeH-
TOB, KQXABI CO CBOMMH (PYHKIUSAMH (KaK, KCTaTH, OOBSICHAT IAPBUHHUCTHI BOSHUKHOBEHUE TAKOTO
Kkomruiekca?). VX coriacoBaHHble U TIOC/IEAOBaTebHbIC IEUCTBUS YCTPaHSIOT OT 99 10 99,9 % myTa-
Wi, TI0 OIIeHKaM COOCTBEHHO a/1eNToB 3Bomouuu. OctanbHble U 00Jiee Cepbe3HbIe MOBPEIKICHUS
ucnpasysiores npu orionorsopenuu ['epmen3on C. M. (1991, Ne 1, c. 27).

ITO CBUJIETENILCTBYET O BaXKHOW KOHCTPYKTUBHOM POJIM TIOJIOBOTO Pa3MHOKEHHS B TOM, UTO
MOXHO Ha3BaTh MOAAEPKAaHMEM WM BHIA — KakJoe Mocienyloliee MoKoJIeHne Beerna Onmmke K
MCXOJHOMY THITY, Ye€M POIUTEINH, & HE HA0OOPOT, KaK XOTEJOCh Obl MPUBEPKEHIIAM HIEH SBOIOLIUH.
Ho u MmyTupoBaBImii reHOM He 00s13aTeJIbHO MPUBOIUT K 00pa30BaHMI0 HOBOTO Oeska. OIHaKo ecu
TaKoM OeJIOK BCe ke 00pa30oBaJiCs, C HUM MOXET HauaTh OOPOThCS UIMMYHHAsI CHCTEMa OpraHu3Ma.
[Tpu cHIIBHOM MyTareHHOM JaBJIEHHH 3TH TOPOTH MOTYT OBITh «B3JIOMaHbl» — U 4TO *ke? M3meHe-
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HUE TIEPBUYHON U J]a’ke TPETUIHOW CTPYKTYpHI Oesika (TJ100yIibl) ele He O3HaYaeT HOBOM (DyHKIIUH
[3] Bonbkenmreitn M. B. (1985, Ne 6, c. 86—89), a nocieiHsisi OTHIOAb HE TOXAECTBEHHA HOBOMY
MPU3HAKY; HOBasi (DYHKIIMS — MPEsK/Ie BCEro OTKa3 OT CTApOi, TO eCTh OOIBLHOM, YacTO OOpEUSHHBIN
OpraHu3M.

CormnacHo y4eHuio, (hopMHpPOBAHKE HOBOTO TOJIE3HOTO TMPU3HAKA WAET MOCTENeHHO (Tpajy-
QJIbHO), HO HU HAa OJJHOM M3 MPOMEXYTOUHBIX TANOB «HEHIOJETaHHbIN MMPU3HAK» HE AeT HUKAKUX
JOTIOJTHUATEJBHBIX MTPEUMYILECTB OPraHu3My (3TO, CKOpee, ToMeXa) U, COTJIACHO MPUHSATHIM MPUHIIU-
1aMm, Takue N3MEHEHUsI JOJKHBI SITMMUHU POBATHCSI, TOMPOCTY TOBOPS, «BBIMETATHCSI» ECTECTBEHHBIM
oro6opom (mpotuBopeure!). MoXHO MOKa3aTh, YTO MYTAIIMOHHBIN MPOrpecc BOOOIe HEBO3MOKEH,
OJIHAKO ISl «YMCTOTHI SKCIIEPUMEHTa» 00paTUMCSI COOCTBEHHO K OMOJIOraM U KCIIEpPUMEHTATbHBIM
naHHbIM. [ToNBITKY paccuuTaTh BEPOSITHOCTD SBOMIOLUH, UCXO/S U3 YACTOThl TOYEYHBIX MY Tl WITH
3aMeHbl aMUHOKHUCIIOT, CJIeyeT MPU3HATh HEKOPPEKTHBIMU, TIOCKOJIbKY OHU CHJTBHO Pa3IAvaioTCs st
Pa3HBIX yYaCTKOB reHoMa 1 OeJIKoB. [103TOMY 3a «eAMHUILY» MYTAI|K TPUMEM I'eH — [OCIICI0BATE b~
HOCTb HYKJIEOTH/IOB, KOAMPYIOIIUX OTAEIbHBIA MPU3HAK. 3/1ech pa30pOC JaHHBIX CYIIECTBEHHO HUKE:
OHM OTpaHUYEHBI, IO KpaiHel Mepe, CBEpXy JOBOJIBHO CTAOMIBHBIMY BEJTMYMHAMMU; CBEPXYCTOUYH-
BbIE T€HBI, HA CYIIIECTBOBAHHME KOTOPBIX YKa3bIBAET COBpEMEHHAsI HAyYHas IEPHOJHKA, B JAHHOM CITy-
Yyae He CMa3bIBAIOT OOIIEeH KapTHHBI.

B nouckax HamOoliee HaIeKHBIX JaHHBIX MMOJIE3HO OOpaTUThCA K Kiaccuke: Memnep I'. [Ix.
(1937. C. 178-205). no ornpeeyieHnIo 4acTOT MyTUPOBaHUS Y APO30(HIIbl IOKA3aJIU, UTO CLIOHTAaHHO
MYyTallM¥ BO3HUKAIOT OYeHb peiko — ¢ yactotamu 10-5-10-6 (onuH myTaHTHbIHM reH Ha 105—-106)».
Koporonun B. U., Koroponun B. JI. u ®aiicu Yio (1990, Ne 2, c. 6.) [9] A kakoBa 07151 «IIOJIE3HBIX»
MIECYMHOK B XpoHoMeTpe? «BonbimHcTBO MyTarmii (00br9HO 70-80 %) B ciiydae (peHOTHUIMYECKOTo
MPOSIBJICHU ST HACTOJIBKO HApYyIIAIOT CTPOEHUE U (PU3HOJIOTHIO OpPraHU3Ma, uTo TyOsIT ero (JietanabHast
MyTanusi). OcTanbHble B TOW WM HHOW Mepe CHIKAIOT KU3HECTIOCOOHOCTh OpPraHU3Ma, HO TIO3BOJISIIOT
€My BBUKHUTH B OJIArOTPHUATHBIX YCIOBUSIX (YCIOBHO-BpeIHbIE MyTaluu). V1 IuIb HUYITOXKHAS DO
(0,01 wim 0,001 %) MoxeT B KaKOK-TO CTETIEHH MOBBICUTH aJalITUBHbIE CBOMCTBA OpraHu3Ma (Iojie3-

Hble)» Bompkenmireiin M. B. (1985, Ne 6, c. 28). Takum o6pa3om, JiMIIb OHa 0COOb U3 10°-10"
MOXET MPUOOPECTH PUCIIOCOOUTENBHBIN MPU3HAK, [ U TO JIUIIb TPENONOKUTENBHO, B TIOTCHIIMN
(«HeHaOMmomaeMsple». ..). [ BHICIIMX 3TO YKCIIO HY)XKHO YBEJIMUUTh, KAK MUHUMYM, Ha HECKOJIBKO
MOPSIJIKOB, TIOCKOJIBKY CTOJIb CEPhE3HbIE U3MEHEHHUsI B TEHOME IOJIOBBIX KJIETOK MPUBOJAT, KakK Mpa-
BWJIO, K OECIUIONMIO Y€ B MEPBOM IMOKOJEHUH — Pedb MIET, BUIMMO, 00 OIHOW 0coOM U3 KBaj-
PUUIMOHOB B JIydllleM ciydae. Takue uuciaa OTHOCATCS K aCTPOHOMMYECKUM, HO MpodjeMa 3THUM
He nucuepneiBaetTcs. CripanmsaeTcs: CKOJIbKO HyKHO BpemeHu a1 (popmuposanus 30 000 (mocnen-
HUE JJAHHbIE) T€HOB Y€JIOBEYECKOr0 OpPraHu3Ma, Jaxe ecy JOMYCTUTh, YTO KaXAbli pa3 hopMUpY-
I0TCSI TOJIBKO HY)KHbIE IPU3HAKH, a BECh MPOLECC MIET NMapajljIebHO, XOTS TaKoe JOMyIIeHHUe Mpo-
CTO HEJIETIO: BCE ST I'eHbI JOJUKHBI PAHO MM TTO3/IHO KaK-TO COOpaThCs MO KpaiHel Mepe, B OHOM
oco0H, J1a U KaK OBbITh C IOJIOBOM HECOBMECTUMOCTBIO MEX/1y IMBEPrUpYOLIMMU BUIAMU 7

Ele ouH «1mar Ha3a» Mo CPaBHEHUIO C JIJAMapKUCTCKOM CXeMOH 3aKJII0YAeTCs B CIIEYIOIIEM.
B cpaBHUTENIBHO OIHOPOIHON NOMYJALMHU, IPU U3MEHEHUH BHEITHUX YCJIOBHIA, pEaKkIU OTAEIbHBIX
OPraHU3MOB CXOJIHBI, BCS SBOJIOLMS MTPOUCXOIUT MAapaUIebHO (IPUTOM BCErja B «HYXHYIO» CTO-
poHy!), ¥, MOJKHO CKa3aTb, BCE CTaI0, XOTsI Obl B JIUIIE CBOMX JIYUIIMX IPEACTaBUTENIEH, CTPOIMHBIMU
psalaMy IIaraeT K CHSIOIIUMM BbICOTaM Iporpecca. B MyTallMOHHO# ke cxeme nepexof OT Buja K
BU/1y COBEpLLIAETCS Yepe3 «y3KOe TOpJIbILIKO» OIHOM-EAMHCTBEHHON 0COOM, UTO AENAET BCIO CUCTEMY
elre MeHee YCTONUMBOM, MPSIMO-TAaKU «PUCKOBOW», TIPOOJIEMBI e HETOIHOTH aJljIeiell U TeHeTH-
YECKOI'0 BBIPOJK/IEHUsI BOOOILE UTHOPUPYIOTCS. BeposATHOCTh caMOIPOM3BOIBHOTO BOZHUKHOBEHHUS

TaKOro KOMILJIEKCA Kak camas IpocTas KJeTKa CEroAHs OLCHUBAETCA Kak 10740000 (Mopo3os JI. JI.
(1984, Ne 12, C. 35-48). Ilocnenuss uudpa nosydyeHa U3BeCTHbIM acTpoduszukom Ppegom Xou-
noMm (Hoyle) coBmectHO ¢ uccienosareniem Yanapom Bukpamacunrom (Wickramasinghe), Kotopble
TMIOJICUMTANIM BEPOSTHOCTH CIIyYailHOro 0Opa3oBaHKe MOpsiAKa B KJIETKE, YUUTHIBAsI OHU JIMIIb (bep-
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MeHTHI, Haxofsuecs: TaM (ccpiika mo: Teiinop I1. CoTBopenue: WUTIOCTpUPOBAaHHASI KHUATA OTBE-
toB. CII6.: «bubmus mnsa Bcex». 1994, c. 79». Uto *ke KacaeTcs caMoid MPOCTON KJIETKU CO BCEMU
ee KOMIIOHEHTaMH (BKJTIoUasi HyKJIEMHOBBIE KHUCIIOTHI), TO MO pacyeTaM MOJIEKYJISIpHOro Ouodusuka
Xaponpga MopoBuYa, BEpOATHOCTh €€ CaMOOPraHU3alMH MPU MIEaTbHBIX YCIOBHUSX COCTaBIISET
10-100 000 000 000» «Pocc X. TBopetr u kocmoc. 1997, ¢. 195». VI3 mepTBO# IpUpoIbl, 10 CUX 1O,
He ObUIO CO3[]aHO HU OJHOW «aHTHUIHTPOIMIHON» CUCTEMBI, HU OIHOTO CAMOBOCITPOM3BOISIIEIOCS
apromMara. Takim 06pa3oMm, cepbe3HbIe JOKA3aTeIbCTBA IBOJIOIMY OTCYTCTBYIOT. JJapBUHU3M He 1Moj1-
TBEp:K/IeH HA OTHIM SMIUPHYECKIM (pakTtoM. HeT Hu oiHOro npriMepa SBOTIONUOHUPYIOIIETro BUIA.
JlapBUHU3M MTPOTUBOPEUNT (PU3MKE U JIEMEHTAPHOM JIOTHKE, 2 BCE BHOBb OTK PhIBAEMbIE MEXAHU3MBI,
Ha BCEX YPOBHSX, OT MOJIEKYJISIPHOTO JI0 TIOMY/ISIIIMOHHOTO, IEMCTBYIOT BCET/a MPOTHB SBOMIOLIUH.
[TosToMy HM OAMH HOpPMaJIbHBI OWoNOr Tpyaamu [lapBrHa He mosb3yercs. [IpuunHa KUByUYeCTH
UJIeV TIPOTPEeCCUBHONM OMoornyeckoi spomonuu, o muenuio P. II1. Kynagwuna, nexur He B Hay4-
HOM cepe (Hayke OHa POBHO HUYETO HE JaeT), a B MICUXOJIOTMUECKOM: 9TO TOCTeAHee TPHOESKHIIE
TOTO YMO3PUTEILHOTO ¥ IPUBBIYHOTO «JIMHEHHO-PEYKIIMOHUCTCKOT0» 00pa3a HayKu, KOTOPIA MHO-
rve MPUHUMAIOT 32 MaTePUATMCTUYECKHIA, IPU TOM, YTO SBOJTIOIMOHHAS JOKTPHHA ITTyOOKO MeaT-
CTUYHA U Jaxe MU(OJOTMYHA B JIyUllIeM CMBICJIE CJIOBA — TAKOE OIpeJeIeHre JapBUHMA3MA MOKHO
BCTPETUTD HbIHE B CEPhE3HBIX PadOTaX MO CIUEHTONOTMH (HayKOBEIAECHHIO )». Harpumep, mosiBUmch
HOBBIE UCCIIEIOBAHNUSI, YTBEPKIAOIINE, YTO PACXOXKICHUE JIMHUI YeJIOBEeKa U IIUMIIAH3€e, TPOU30-
IIIe/IITIee, COrIaCHO MPEKHUM OLIEHKaM, 6—7 MIIH JIeT Ha3aJ, MOXKET ObITh OTOABHHYTO B MPOIIIOE, /10
10-13 mutH net Hazan (Scally A., Durbin R., 2012), 1 motomy 0osiee TOCTOBEPHBIM M TOYHBIM OITpe-
JeNieHreM BpeMeHHM BO3HMKHOBEHUSI MYTAIMi SIBJISIOTCS apXeoJornyecKkue packornku. Hampumep,
acTpO(pU3UKHU YTBEPKAAIOT, YTO HaIlla 3eMJIsI IIEPUOANIECKH ToBepraeTcsi 60MOaparpoBKaM acTe-
POMIIOB, KOTOPbIE BBI3BIBAIOT BCEMHUPHbBIE BRIMUPAHUS OMOIIMHO30B 10 98 %. MOXeT K 3THUM JaTam
MIPUBSI3aHbl MyTallMM B Me/IJIEHHBIX Mapkepax. Hanpumep, menyiennsiii mapkep 472 B JIHK yenoseka
MYTHpPYeT KaKk MUHUMYM OJIMH pa3 B 3 MJIH JieT. Y 00e3bsiH C MOMEHTa MepBOW MyTAIld OH CMYTH-
POBaJ TPHKABI [0 CPABHEHUIO C BeJIMKOpoccaMu. B To Bpems Kak, y BelIMKopoccoB B 472 mapkepe
COXPAHWJIOCh 8 MEePBOHAYAIBHBIX TIOBTOPOB, & 00€3bsIHBI OTOM/S OT YeJIOBEKa, YTepsIu 3 MOBTOPa
Y B HacTosilliee BpeMsi UMeeT 5 MOBTOPOB. DTO nmpuMepHO 10 MJIH JIeT (CM. CTAaTUCTUKY HUXke). A
OmKaiIe MAPOBBIE BRIMUPaHKS UMeTu Mecto 60 ThIC JIeT Ha3aj, B TUTHOICHE OT 5,3 MJIH JIET 0
3 MUIH JIeT, Ipyroe BBIMUpaHue uMestio Mecto B OmmroreHe-muoreHe 22 MitH Jiet bapenbaym A A.. .,
I'manenkoB 1O. B., SlcmanoB H. A. (2002). Takue riobanbHbie KaTacTpogbl ¢ OYUCTKOM TyXOBHOTO
YeJIoBeueCcTBa OT MYTAaHTOB Yepe3 MepUOIMIECKUe aroKaIUIICHChl He MOTYT He MpeBpaliarh 4acTh
monieit B 00e3bstH. [1o 3TOMy MOBOly MPUBOXKY BBICKa3bIBaHME HEMENKOTo (huiocoda-CcBSIMEHHNKA
Teiisipa ne llapnena, korga eMy 3aaid BOIPOC, OTKYAA MOSBHIIMCH 00e3bsiHbI Ha 3emuie? OH OTBe-
THJT: — «OBUTO BpeMsi B UICTOPHUH JKM3HU JIIOJEH, KOT/Ia AyXOBHAS JeTpa/lalivsi YeJIOBEUYECTBA HACTOIBKO
naja, 4To OHa rpo3ujia BHIMUPaHUEM BCeMy 4eoBedeckoMy pomy. Bot Toraa, 4roObl criacTi JyXOB-
HOE YeJIOBEYECTBO OT THOeI, BHIHYKACHBI ObUTH TOKEPTBOBATh XY/IIIIEH YacThio Jiiofiei. [1is1 aToro
ux 3rHaau B Agpuky. BoT oT HUX B IOCIEIyOIEM U TIPOU3OIIUIN BCE 00€3bsHBI».
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

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

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

COOOM.
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