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I'eneTnueckas HCTOPHUA Ye€JoBeUECCTBaA

JLLA. XKusotosckuii, 3.K. XycHyTnuHoBa

Opoonust ¥ QuUIoreHeTHYecKoe ApeBo. OBOSIOLUMIO KMBbIX CYLIECTB
MOXHO MpeacTaBuUTb B BUAE BENMYECTBEHHOIO PacKMOUCTOro AepeBa, KOPHU
KOTOPOro CKpbiTbl OT Hac B rnybuHe BekoB. [0Bops o 6uonornyeckomn
3BOMOLNN, Mbl paccMaTpMBaeMm nvllb HAA3EMHYIO0 YacTb reHeTUYeCKoro Apesa,
KoTOpasi, COrmacHoO BCEM COBPEMEHHbIM Hay4YHbIM [aHHbIM, pa3BuBarnacb
nocTeneHHo — kak pacteT nioboe gepeso. CHavana mget CTBOM, MOTOM —
Gonblune BeTBU, OT HUX — Bonee Menkve BeTKM, 3aTeM BETOYKM W Tak ganee
(cm.puc.1).

Ham He gaHo BMaeTb BETBEW 3BOSMOLMOHHOIO ApeBa — UX COCTaBMsAoT
AaBHbIM-0ABHO MCYE3HYBLUME BUAbI, XXUBLUME OECATKU U COTHU MUINIMOHOB feT
Hasag. MHorme M3 HMX He OCTaBuWnM Jaxe crneja B NaneoHTONOrMYecKom
neTonucu, a 0 Apyrmx HaMm pacckasblBalT MCKONaemble Haxoaku. PeanbHo Mbl
HabnogaeM TONbKO NyCTYHO KPOHY, rAe NIMCTOYKN — HblHE CyLLEeCTBYHLME BUAbI,
OOHUM W©3 KOTOpbIX sBnsetca Ouonorumdecku Bua Homo sapiens, poaa
Yenosek (Homo) cemenctea Jltoan (Hominidae) otpsiga MNpumatos (Primates)
knacca Mnekonutatowmx (Mammalia).

HayyHblM MeTooOM  M3yyYeHus 3BOMOUMM  SBNSETCA  BblSiBNEHWe
POACTBEHHbIX (PUNOreHeTUYeCKNX) CBA3EN Mexay pasfMyHbIMU OpraHn3Mamu.
B ocHoBy nccnepnoBanui, HaunHast ¢ Kapna JluHHea (XVIII Bek), 6bin nonoxeH
NPUHLNM CXOXECTU (MM HECXOXECTU) HblHE CYLLEeCTBYHOLUMX (POPM KUBbIX
cywectB no deHotuny. OpraHusmbl, 6nu3kme no MOpPdOSIOrM4ECKUM
npusHakam, U3NONOrMYECKUM XapakKTepuUcTukam, oCOBEHHOCTAM pa3BUTUS U
Ap., rpynnupyoTca B OAHM BETOYKW, ApYyrue, oTnuyarlineca OoT nepsblX, HO

Cxoxue mexgy cobow — B Apyrve, kKoTopble 3aTem obpasyloT Bce 6Gonee



KpynHble BeTBWU. Ha pucyHke (puc.1) npeacrasneHo unoreHeTn4eckoe ApeBo,
oTpaxatoLiee peHOTUNNYEeCcKoe CXOACTBO pa3HbIX BUAOB.

OBonunoHHaa Teopuss Yapnesa [JapBuHa U dunoreHeTuyeckune
MeToabl OpHCTa [ekkens NO3BONUN CoBpeMeHHoN Bruonorum paccmartpusaTtbh
dunoreHeTnyeckne papeBa Kak 3BOMOUMOHHbIE cxeMbl.  CorfacHO 9TuUM
npeacTaBneHnsiM, BHYTPU KaXK40ro Buaa MoxeT obpa3oBaTbCsi pa3HOBUAHOCTb,
HageneHHas HOBbIMM ocobeHHocTAMM, NO3BONAOLLNMU No-MHOMY
npucnocabnueatbcs Kk cpege obutaHusa. Tak Ha 9SBOMOUMOHHOM JpeBe
obo3Ha4aeTcs poOCT HOBOW BETOYKW. Ecnn BHOBb NMpuvoBpeTeHHble kayecTBa
HacnegylTcs, TO TrEeHEeTUYeCKMe pasnuuna yCUnuBalTCs B Creayrolmx
NMOKONMeHMsX 3a cyeT oOTbopa CBOWCTB, obecneyMBalLnX BbDKMBaHME
reHOTUNOB, W  HaKOMMEHWA HOBbIX MyTauun. PasHOBMAOHOCTbL  nyylle
npucnocabnmeaeTcsa K CyLIECTBYIOLIMM YCNOBUSM, (PeHOTUNNYECKn yaanssch
OT poauTENbCKOro Buaa. Tak nosiBMBLUASsCS BeTouvka pacTteT, obocobnssch B
HOBbIN BUA,.

Adeonouua u [OHK Kak reHeTvka nomorna B uWHTepnpeTtauuu
oMnoreHeTMYeCcKoro gpesa 1 B NOHMMaHUKU npoLecca asonoumn? [leno B Tom,
yTOo Ouonormyeckasi 9BOMKOLMSA BO MHOMOM cCBfA3aHa C u3ameHeHnem [HK,
npeacraengawowen cobon  nocnefoBatenbHOCTb  YETbIpeX  XMMUYECKUX
coeguHeHun — Hykneotngos A, T, C, G (ageHWH, TMUMWH, UNTO3WH, ryaHuH). Bce
OHK opraHuama HasbiBaeTcs reHOMom. OnpepgeneHHble yyvactkm OHK, reHbl,
KOAMPYIOT BENKN; MMEITCA TakKe HEKOAMPYHOLWME YY4aCTKN reHoMa. JTO M eCTb
rEHETUYECKUA TEKCT, OMpedensitolnin Kak BWOOBbIE MpuU3HakM, obwme ans
BCEro BMaa, Tak U yHWKanbHble 0COBEHHOCTH, OTnMYalowme gaHHy ocobb OT
apyrux npencrasutenen toro xe suga. [AHK nwoboro opraHnama noasepxeHa
MyTauusiM, 4acTb KOTOPbIX HE W3MEHSII0T 4Yucna HyKneoTMaoB Ha [AaHHOM
yvyactke OHK, a nuwb 3ameHs0T nx Ha gpyrme, Hanpumep, C Ha T. Ho
BO3MOXHbl M 6Gonee CrnoxHble Npouecchl: BbiNadeHWsi, BCTaBKW, YOBOEHUS
HYKNeoTuaoB M nepemeweHns gpparmeHtos JHK n3 ogHon 4actu reHoma B
OPYryto; He ucknoveH gaxe nepeHoc AHK mexay pasHbiMu Bugamu.

MyTaums — pegkoe cobbiTne. BEpoATHOCTb TOro, YTO AaHHbIN HYKNeoTug
B OHK notomka OGyaeT M3MEHEeH N0 CpaBHEHUIO C POAMTENbCKAM, paBHa
npumepHo 1079, OpgHako Ana rpomMagHbiX MPOMEXYTKOB BpEMEHW, Ha

NMPOTAXEHUN KOTOPbIX pa3birpbiBaE€TCA 3BOSOLMOHHbIN npouecc, aOna Bcero
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reHoMa, COCTOSILLEro M3 OrPOMHOr0 4ucrna HykneotuaoB (y yernoseka ux 3
MApA. ), 9T0 owytumaa BenuymHa. Ocobu c BpedHbIMW ONs OpraHu3ma
HapyLLEHMAMUN HE BbDKMBAKOT UMW HE Y4acTBYIOT B Pa3MHOXEHUU, U MOTOMY
MyTaumn panee B MOKONEHUsX He nepepatoTcd. [lonesHble Xe M3MeHeHUs
MOryT HacnegoBaTbCsl MOTOMKaMW: TaK W3 TMOKONEHUS B  MNOKONEHne
reHeTnyeckaa wuHdopmaums npeobpasyerca — B 3TOM UK 3akNovaeTcs
reHeTU4ecKas CyTb npoLecca 3BOSIHOLNN.

Ha dmnoreHeTMyeckoMm gpeBe BHELWHe CxofHble Apyr ¢ APYroM Buabl
crpynnupoBaHbl Ha ogHon BeTBU. WM3yyeHne [HK HblHE >XuBYLMX BWOOB
Nno3BONUIIO cornocTaBuTb 65M30CTb  ocoben pasHbiX BUOOB Ha YpPOBHE
3BOSIIOLUMOHHBIX ~ M3MEHEHWW,  Bbi3BaHHbIX  MyTaumsmun.  CoBpemeHHas
MoneKynsipHast Guonorns No3BonsieT CpaBHUTbL COOTBETCTBYHOLME OparMeHTbl
OHK (ckaxkem, onpedeneHHoro reHa) y pasHbix BUMOOB M NogcyuTatb YMCRo
pasnuuun mexagy Humun. dunoreHeTndeckne gpesa, NOCTpoeHHble Kak no AHK,
Tak n no Mopdoumsnonorndyeckum npusHakam, UMeKT oYeBUgHble
COOTBETCTBUSA: BUAbI, Aanekne gpyr oT gpyra Ha «Mopdogn3anonormiyeckom»
apese, Takke ganekn Ha OHK-dpunoreHetnyeckom. Takum obpasom, reHeTuka
Jokasana, 4TO  Kraccudeckoe  (purioreHeTUYeckoe  OpeBO  OTpaxaeT
HanpaBneHne 3BONIOUMOHHbLIX Npeobpa3oBaHui. bonee Toro, oHa nokasana,
Kakne MMEHHO W3MEHEHUA TeHOMOB COMPOBOXOAKT 3BOMIOLMIO KaXOoN U3
TaKCOHOMWYECKUX rpyn.

YenoBek u gpyrme Buabl. CpaBHUM 4yenoBeka, ckaxem, ¢ 6aboykon.
OyeBMAHO, YTO Mbl OMEHb OTNMYAEMCS APYr OT Apyra no BHELWHeMY 06nuKy, u
no coctasy [HK, n Haxognmca Ha ganeknx BeTBAX punoreHeTU4eckoro ApeBsa.
lMepengem Tenepb K Mnekonutarowmm. Ecnm conoctaBuTb YenoBeka, CKaXem,
C KOLUKOW mnu cobakom, K KOTOpbIM Mbl ropasgo 6nuxke, yem Kk 6aboukam, TO
okaxeTtca, Yto 1 no JHK yenosek 6onee cxox ¢ HUMKU. Ecnn oTnpaBntbca no
BETBM MIEKONUTaKLWMX Aanblue, K npuMmaram, To No mMepe npubnmkeHus K
4YenoBeKy PpOACTBEHHbIE 4YepTbl C 4enoBekoobpasHbiMM — OpaHryTaHoMm,
rOpUNIoON M LWKMMNaH3e — CTaHOBATCHA oveBuAHbIMU (puc. 2). bonblie Bcero
yenoBeKk noxoauTt Ha wumnaH3e. Ecnn conoctaButb [JHK, okaxeTtcs, 4TO OHM
oYeHb 6nu3kn. MeHeTuka noO3BOMMNA KOSIMYECTBEHHO OLEHUTb CXOACTBO:

YenoBeK U1 LMMMNaH3e OTNMYalTCA Apyr OT apyra BCEro OAHVWM-ABYMS



Hem Oofbllle BpeMeHH IPOILI0 ¢ MOMeHTa pasAeleHHS BHIOR,
TeM DOJIbIlle HAKOMHIIOCE paznuuui p ux JJHK
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Nélyp I{oa'ra FHESoH UpaHWTaH ropunna WuMnaHse Yenosek

/

BETBL npnmaroﬂ

Fuc.2. JJHK denoBeka H IIHMITaH3 €
pasnryaroTci, B cpeaHes, 10-20 HYKIeoTHAaMH H3 Thl CAYH.



HyKneoTngamm U3 KaxgbixX cTta. To ecTb reHeTU4YecKoe TOXAECTBO COCTaBnseT

4yTb Nin HE 99%.

NMoan reHetnuyeckn 6nuskm Apyr k Apyry. [lepeigem Tenepb
cobctBeHHO K 4enoBeky. ConoctaBum npeacraBuTenend Takux Aarnekux
HapoaoB, kak abopureHbl OkeaHun M eBpomnenubl, UM CPaBHUM nuua BCEM
n3BecTHbIX niogen (puc. 3). OyeBMOHO, YTO OHW pa3Hble, HO HACKONbKO?
Cymen 6bl npuneTeBWUA Ha 3eMI0 MHOMMAHETAHWH OTNNYMTL Hac Apyr oT
apyra, unu Mbl BCe nokasanucb Obl emy Ha ogHo nuuo? Begb crnyydanHomy
noceTuUTENto 300Mapka BCE MapTbIWKMA KaXyTCsH OOWMHAKOBbIMW, @ YErlOBEKY,
paboTalowmMmn € HUMKW, — abCoNTHO pasHbiMU. KoHeuyHO, HeaHaepTanew
nmeeT mMano obuero ¢ COBPEMEHHbIM YENOBEKOM, HO CTOUT «OAeTb» €ro B
KOCTIOM W LINANY, OH CTAHOBUTCH OAHUM U3 Hac. ABTOpP 3TOM CTaTbu Ha Nekumm
no TEoOpUN 3BOSOLMN AN WKONbHUKOB CMPOCUS, KTO M300paXeH Ha pUCYHKe
(puc. 4). N TyT xe oavH n3 pebaT BOCKNMKHYN B pagoCTHOM Aoragke: «Tak aTo
Xe Bbi!».

Ecnn cpaBHnte [OHK pasHbix nwogen, T0 BbIACHUTCS, 4YTO OHWU
oTnuyatotca apyr ot gpyra nuwb Ha 0,1%, TO eCTb TOMbKO KaXAbIN ThICAYHbIV
HYKNeoTna y Hac pasHbiin, a octanbHble 99,9% coBnagatT. Bonee Toro, ecnu
conoctaBuTb Bce pasHoobpasne [HK npeacrtaBuTenen camblx pasHbiX pac v
Hapo4oOB, TO OKaXeTcs, YTO nAuM OTNUYaTCA ropasgo MeHble, 4Yem
lWwMMnaH3e B O4HOM cTage. Tak Y4To rMnoTeTUYeCKUn MHOMNSTaHETSAHUH cHavana
HayyuTCs OTNMYaTh APYr OT Apyra WMMnaH3e, a b 3aTeM — fgemn.

MHoro ato unu mano — 99,9% cxogctea u 0,1% pasnuuun. MNpoBegem
npocTble NoACHETHI. OHK 4enoBeka cogepxut okono 3 wmnp4. nap
HYKIeoTUA0B, NMPUMEPHO TPU MUNIIMOHA U3 HUX Y KaXOOoro U3 Hac pasHATCS.
OTOro gocratoyHo, 4TOGbI yTBEpPXAATb, YTO He CylwecTByeT noaewn,
reHeTUYEeCKN TOXAECTBEHHbIX Apyr apyry. [Haxe [OHK 6nusHeuoB moryt
oTnnyaTbCa BCMeacTBME  MyTaUUN. MpaBgoa, OOMBLWMHCTBO pasnuMunmn
npuxoamTca Ha monyvawime ydactkm OHK, 1 nOTOMYy OCHOBHblE reHbl Yy Hac BO
MHOIOM UMAEeHTU4YHbl. PaccmoTpum, Hanpumep, MOMeKyny remornobuHa,
UrparoLLyto KIo4YeByH posib B TPAHCMOPTUPOBKE KUCIIOPOAA U3 NErknX B KNETKU
opraHnama. CoctaB JaHHOW MOMeKynbl y Bcex nogen abContoTHO OAMHAKOB.

KoHe4yHO, eauHMYHbIE OTKMOHEHUS BO3MOXHbI, HO BCE OHMU conpoBoXaakTCcA






BHeIIHeTo PH/A
HeaHJepTaTLCKOTO0 YeloBeka
(H3: Lewin 1998)



Cepbe3HON naTosiornen, NOCKosbKy 3aMeHa XoTs Gbl OAHON aMUHOKUCIIOTHI Ha
APYryl0 B CMOXHOW MOJieKyrnie reMornobnHa M3MeHsieT ee KoHdurypauuio,
pe3ko Hapyllasi CrnocoBHOCTb yAepkmMBaTb MOJSEKYNy KUCIOpoda U cHabxaTb
UM opraHmnsm. MogoGHbIM e obpas3om y Bcex nofeit coBnagaeT MHOXECTBO
APYrmx pyHKUMOHANbHO BaXKHbIX GEMKOB U KOAUPYHOLLMX UX FTEHOB.

YacTb HykneoTuaos, oTNMYaloLWmMX Hac Apyr OT Apyra, HagenseT nogen
PSOOM MPU3HAKOB, ONpeaenstoLmMX rpynnbl KPOBU, TENOCHOXEHUE, LIBET KOXM,
noBedeHve W Op., M MO3BOMSAOWNX MpUCNocabnmMBaTbCd K MEHSOLWMUMCS
yCrnoBuaM nsHn. OgHako OOMbLUMHCTBO PasfnUYUii HE CBSA3aHbl HanNpPsIMyo C
NPUCTNOCOOUTENBHBIMU ~ (PYHKLUMSAMU  OpraHvMama, WX 9BOSMOLUMOHHBIA - X0[
onpenensieTcs  CKOPOCTbD  MyTaUMOHHOIO  Mpouecca, YTo  Mo3BossieT

npocneanTb NyTn 3BOJTIHOLUNK HeroBEKa 1N ero paccerfieHnda no 3eMHOMYy Lapy.

Mpepnkn yenoBeka. Tak noyemy >xe ocobu wumnaH3e 6Gonble
oTnuyaroTcd, Yem noan? Novyemy Mbl Tak MOXOXN OPYr Ha Apyra reHeTuyeckn?
OTkygoa Mbl U KTO Haw npenok? [locnegHui BOMpoc OO CUX MOp OCTaeTcs
CMOPHbIM, XOTS apXeoflormyeckme HaxodKkM nocrefHuX OecATUneTun u
nccrneposanna AHK npmbnuannu Hac kK noHumanuto atoro. LnmnaHse nmeet
ANUTENbHYKD  UCTOPUIO  pas3BUMTUS, B  XOAe KOTOporo BblpaboTanocb
3HaunTenbHOE reHeTnYeckoe pasHoobpasne. OBOMIOLUMOHHAA >Xe UCTOopUS
YyerioBeka CIIMLLUKOM KOpOTKa [AONA  HaKOMMeHWss Cepbe3HblX  pasnuyunii.
ObpaTtumcs Tenepb K geTansiM Hallero npoLusnoro.

5-7 MnH. neTt Hasag OT obwero npegka 4ernoBeka W LUMMMNAH3e
oTgenunacb  BeTBb, [AaBllasg  Hayano  ApeBHUM  06e3bAHO-IIASM,
nepexogsawmm K npamoxoxaeHuto (puc. 5) (cm. ctatbto K BoHr «30B aanekoro
npegka» B Ne 5 Hawero xypHana). O6utanu oHn B KOxxHOM Adppuke, rae umx
OCTaHkM M 6bINM HanmaeHbl; OTClOA4a W UX Ha3BaHWe — ascTpanonuTekn (T.e.
o6e3bsiHbl 3 KOxHoro nonywapwus), poa Australopithecus. OpHa u3 BeTBen
Aana Hadano poay Yenosek — Homo. o cepeauHbl 90-x r. gpeBHeMWUM
M3BECTHbIM MPEedKOM COBPEMEHHOrO YerioBeka cuyuTarncs adapckum
aBcTpanonutek, A. afarensis, xuBwuin 3-4 MnH. net Hasag. K atomy Bugy
OoTHOCUTCA 3HameHuTas Jliocn, HanpgeHHaa B 1974 1. B JOcdmonumn. Psp
naneoaHTPononoros nonarator, 4YTO  ApEeBHeNLNM npapoguntenemM

COBpPEMEHHOrIo 4erioBeka ABJiAncAd ,u,pyr017| BUA aBcTpanonurteka — pamuayc, A.
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Fuec. 5. IBQTIOLHOHHOE APERO0 poja UeloBek
{rio: L.Cavalli-Sforza and F.Cavalli-Sforza 1995)



ramidus, 4YbW OCTaHKM, HacyuTbiBalowme 4,5 MRH. neT, Takke Oblnu
obHapyxeHbl B domonuu.

[MepBbIn  M3BECTHBLIN HaM npeacrtaBuTensb poga Yenosek nosABUNCS
oonee 2 mnH. net Hasag (puc. 5). 310 6611 HOMo habilis — Yenosek ymenbin,
XmBwunn B BoctouHon n KOxHon Adppuke. Notom ero cmenun Homo erectus —
YenoBek npaMoxoaswnin, crneabl KOToporo 6binn HamgeHol B Adpuke n
EBpasum — wvm 1,7 mnH. net. K atomy Buay nNpUHaAANEXuT asnaTcKuin
CUHAHTPOM, UMM NEeKUHCKUM 4YerioBeK, NMUTEKaAHTPOM, UMW SIBAHCKUN 4YeSioBeK,
obHapyxeHHbin B OkeaHun, U AOPEBHUN «eBponeeu» — rengenbbeprckum
yenosek. CambiM NO3aHUM Haxogkam — 250 Tbic. neT. AHTPOMNONOrKN CXOAATCH
BO MHEeHuu, 4To Homo erectus pacrnpocTpaHurica ganeko 3a npeaensl Apuku
nyTemM Murpauumn.

MepBble npeactasutenn Homo sapiens (T.H. apxaudHble noan)
aBnsawwmecs notomkamm Homo erectus, nosisunuce 6onee 500 Thicad net
Hasaj 1 oTNMYyanucb NO CAOXEHUIO OT YerioBeka CoBpeMeHHoro tuna. Mx koctu
ObInn obHapyxeHbl U B Adppuke, n B EBpone, n B Asun. I nosaTomy Bo3HuKaeT
BOMPOC — a rae e BO3HWUK YerioBek coBpeMeHHoro tuna? B HacToswee Bpems
CyLWeCTBYIOT  [Be  OCHOBHble  runotesbl: nonuduneTudeckas  (Mnu
MynbTUPErnoHanobHas) u MoHodunetTudeckass. CTOPOHHMKN 06enx rmnotes He
COMHEBAITCH B NMPOUCXOXAEHUN YyenoBeka oT Homo erectus, HO pacxogsaTcs B
BOMpOCEe O MeCTe U BPEMEHN ero BO3HNKHOBEHMUS.

CornacHo MynbTMpermoHansHomn runotese (puc. 6), noan pasHbiX pac
UMEIOT pasfnNYHOE NPOUCXOXKAEHME: Kaxaas BO3HMKIA HA CBOEM KOHTUHEHTE OT
oTAenbHOro npeacrasutensa suga Homo erectus. Npu 3TOM npegkoBble pachl
COCTaBfIANM €4UHYI0 MONYNSAUMOHHYI0 CUCTEMY W, MUTpUpys, oBMeHMBanuchb
reHamu. MoHouneTnyeckas xe runoTesa yTBepXgaeT, YTo BCe II0AN UMetoT
obwee npoucxoxgeHve, n Homo sapiens, kak m Homo erectus, BO3HWUK B
Adbpuke, a 3atem paccenunca oTTyga MO BCEM KOHTMHEHTam (puc. 7).
CornacHo MynbTUpernoHanbHOW rMnoTese, BO3pacT COBPEMEHHOrO 4erioBeka
bonee munnmMoHa neT, a No MoHoduneTMdeckon Bepcum — okono 500 Teic.
OAHaKo HW aHTPOMNOJSIOrM, HU apXeosiorn He CMOTMM NMOCTaBUTb TOYKY B 3TOM
cnope. KopeHHon nepenom B peweHun npobnembl BO3HUKHOBEHUSI YenoBeKa,
€ro pacceneHus No KOHTMHEHTaM M BO3HWKHOBEHUS pac BHECNWN UCCreoBaHUA
OHK.



Eepona Adpuka AlHn

Puc. 6. MynpTHperdoHanbHas rHIIoTesa.

YenoBeK COBPEeMEHHOTO aHaTOMHYECKOT O THIIA
BO3HHK HE3aBHCHMO Ha Pa3HbIX KOHTHHEHTAxX
H3 pa3HbIX BeTBeH Homo erecius.
EnvHoobpaszde mojeH nmogaep:;KHBaI0Ch CHCTeMOH MHIp aLlHi.

(ITo: Stringer 1989)



Eepona

Adpura

Azua

Puc. 7. NMoHOQHTeTHYE CKAA THIIOTE3A
(THIIOT €32 AdQPpHKAHCKOT 0 IPOHCX O NeHHA eI0BeKa).

He10R€K CORPEMEHHOI 0 THIA BOIHHK B A ¢p HKe
H PACHPOCTP AHHICH OTTYAA HA BCe KOHTHHEeHTbI
BEITeCHAS IPYT HX Np efcTarHTeNeili poxa Homo.

(ITo: Stringer 1989)

»



OHK 1 BoccTtaHOBneHue WUCTOpUM YeroBeYecTBa. UcTtoputo
nonynaunin YernoBeka MOXHO NpocneanTb, CpaBHUBAs NpeacTaBuTenen pasHbiX
pac n HapogoB no Tem dparmeHTam [OHK, nNo KOTOpbIM pasnuuus mexay
nHOuBMAAMN ropasgo bonee BblpaXeHbl, YeM B CpedHeM Mo reHomy. Takue
dparmeHTbl HasbiBaoT [OHK-mapkepamn. 3Has CcKOpoCTb, C KOTOpOW
npoucxogaT MyTauuu, 1 onpeaensis KONUYECTBEHHYIO Mepy pasnuyuum mexay
reHoOMOM Jtofen U3 pasHblX NONynAunKn, BbIMUCNAOT BPEMSA UX OTAENEHUs OT
obuwen npegkoBon nuHuKW. lpoaBuradcb Hasag OT FeHOMa COBPEMEHHOrO
yenoBeka, MOXHO MOCTpPoOUTb bunoreHeTndeckoe apeBo Homo sapiens. OHO
nossonseT pJenatb OrfpefefieHHble BbiBOAbI O T[EHEeTUYECKOW WCTopuu
yenose4ecTBa.

[nsa ncenegoBaHns ucnonb3yloT pasHble Tunel [HK-mapkepos. Cneayet
otmetuTb AHK mutoxoHgpun (MTOHK) n Y-xpomocomsl (Y-OHK), nockonbky
OHW NO3BOMAIT NPOCHEANUTb NEHETUYECKYIO UCTOPUIO YenoBeyecTBa OTAerbHO
MO XXEHCKOW U MYXCKOoW nuHuAM. NepBas nepenaeTcs TONbKO N0 MaTEPUHCKOM
NIMHUK, TaK KaK MUTOXOHAPWUN HAXOAATCA B LMTONMasMe KneTku, a uMronnasma
noToMka (3uroTbl) onpegensdeTca uutonnasMmon guuekneTtkn. Ecnu  gBa
yenoseka UMeT oOLwero npegka »XEHCKOro nomna, C KOTOpbIM UX coeauHseT
Lenoyka ro >XeHCKOW NMUHUKU, To pasnuuua mexagy mx MTOHK nokaxyTt, cKonbko
NMOKONEHUIN OTAENSET UX OT XMBLUEW CTONETUA UNK ThicadeneTust Hasag obLuen
npa-npa...6abywkun. Nayyenne Y-OHK no3sonseTt npocneantb 3BONOLNOHHbBIE
TpaeKkTopuu Nno OTLOBCKOW NMHUMK, NOCKOSbKY Y-XpOMOCOMa nepeaaeTcs TOMNbKO
No MY>KCKOW NMUHUU. N3yyeHne ocTanbHOW, ayTOCOMHOW 4YacTu reHoma, KoTopas
cocpefoTodeHa B XpOMOCOMax, Hacnegyetcs no o6eum nMHUSM U B KOTOPOU
npeacTtaeneHa 60nblas 4acTb reHoMa 4YerioBeka, Takke YpesBblHanHO BaXHO,
nbo paet Mapkepbl Ans U3yvyeHMs  KOMOMHaTUBHOW  U3MEHYMBOCTM,
OAHOBPEMEHHO NPUBHOCMMOW N C OTLIOBCKOW, N C MaTEPUHCKON CTOPOH.

MNepBoe wuccnegoBaHve Takoro poga Obino  nMpoBedeHo €
ncnonb3oBaHneMm mutoxoHapuansHon [OHK. CpaBHuBasi aaHHble abopureHoB
BCEX KOHTUHEHTOB, y4eHble OBHapyxwunu, 4yto pasHoobpasve MTOHK Bbiwe
Bcero B KOxHon Adppuke. bonee Toro, Tam 6binv OBHapyXeHbl Takue Tunbl,
KoTopble Hurge 6Gonbwe He BeTpedanucb. OHM  oOueHuBanuCb Mo

HYKIEOTUAHOMY COCTaBy kak HauGonee apeBHue. MutoxoHapuanbHblie OHK



=—| Hccneayembiid dpammenT JTHK

Fuc. & @parmedt JTHE.

PasHbIe HHIHEH/EI MOTYT OTITHYATLCSA JPYT OT
M0 COCTARY HYKIEeOTHAOR (OpH IIOCTOSHHOH
JUTHHe (pparMeHTa) HIH 110 JTHHe (parmeHTa (3a
C4eT BCTAPKH HITH BLITAIeHHS] HYKIIE OTH/OB ).



HaceneHns apyrmx KOHTUHEHTOB ObINM MeHee pa3HOOOpasHbl, X CPaBHEHME C
MTOHK abopureHoB HOxHon Adpukn nokasano, 4YTO OHWM BO3HUKIM  Kak
MYTaUWOHHbIE M3MEHEHUs addpPUKaAHCKMX TUMOB B XO4€ pacnpocTpaHeHust
yernoBe4vecTBa 3a npenernsl Appuku.

N3yyeHne reorpadmyeckoro pacnpegenexuss tunos OHK-mapkepoB u
aHanms3 nx MyTaumoHHbIX B3aMMOCBA3EeN NO3BOSNUMN JOKa3aTb CripaBeasiIMBoOCTb
MOHOuneTndeckon rmnotesol (puc. 9). bonee ToOro, NX nU3yyeHme nomoraet
PEKOHCTPYMPOBATb MUrPALMOHHbBIE COOLITUA HE TOMNBbKO AAnekux TbiCAYEeneTuin,
HO ¥ nocriegHnx BekoB. Hanpumep, anoxa Benvkux reorpadpuyecknx oTKpbITUN
XIV-XVI BB. cnocobctBoBana pasBUTUIO KOHTAKTOB C HEBEAOMbIMW paHee
XUTEeNsiMU oTAaneHHblX 3emenb. Ha kopabnax Obinv TOMbKO MYXYMHbI, W
cenyac reHeTnyeckue nccrnegoBaHusa abopureHHbIx Hapogos Adpukn, OkeaHnm
n AMepukn nokasbiBatoT npucytctene B nx AHK 3HaumtensHon gonu tunos Y-

XPOMOCOMbI, XapaKTepHbIX A4 eBpone|7|L|,eB.

MutoxoHapuanbHas EBa n Y-xpomocomHbin Apam. [1o cTeneHn
pasHoobpa3uns [JHK-mapkepoB MOXHO yCTaHOBUTb, OT KaKoro npeakoBoro tmna
N Korga oHw npousownu. bonee Toro, NOCKONbLKY pasnuyHbie Tunsl MTOHK He
pekoMbuHMpYOT, T.e. He oOMeHuBalTCA Mexay cobon dparmMeHTamm B
npouecce o06pa3oBaHUS MOMOBbLIX KAETOK, TO BEPOATHOCTHbIN aHanu3
nokasblBaeT, 4YTO BCe HblHe cyulecTtsytowme Tunsl MTAHK cBogaTca B ganekom
NPOLLSIOM K OAHOMY-€OUHCTBEHHOMY npoToTuny. [loyemy 3TO npoucxogut?
Honyctum, cyuwiectoBana HebonbLlas npa-nonynaumsa. Ecnv ogHn XeHLWmHbI B
Hen umenu Gonblle geTen, Yem gpyrue, To B Creaytowem noKoNeHNn MMeHHO
nx mTOHK 6yneTt BcTpedaTbca Yalle. VX goyepu n BHyYKM TOXEe UMENu AeTen,
yHacnepoaBlwx MTOHK cBoux npegkoB. [pu 3TOM cnyyYanHbiM o06pasom
BO3HMKAKT MyTauun. Tak pa3BMBaeTCA CTOXacCTMYECKMM Mnpouecc B rnepegade
Tvnos MTOHK, B pesynbTaTe 4Yero v3 MOKOMEHUA B MOKONEHWEe OAHW TUMbl
MTOHK yBenuumsaloT CBOKO MpeacTaBUTENbHOCTb B MONynsauuu, gpyrue —
ymeHbLuaioT. CornmacHoO Teopun CTOXaCTUYECKUX MpoLeccoB, Korga-Hubyab B
nonynsuMm OCTaHYTCA MNOTOMKM Tonbko ogHon MTOHK — oT  Hekon
€[VHCTBEHHOW >XeHLUWHbl, 06pa3HO UMEHYeMOW «MUTOXOHApuanbHOW EBony.
Ho n ee connemeHHuUbl BHECNW CBOW BKMag B reHOMOHO OTAANEeHHbIX

NMOTOMKOB, TMOCKOJIbKY Hall reHoM CoAepXWUT He TOJIbKO MUTOXOHAPUalibHYO



Puc. 9. JIpeBo 4elloBeYeCTRBA, COrNIacHO TEOpHH
appHUKaHCKOT0 MPOHCXOAKACHUA Homo sapiens.
MecTo npodcxoxaeHHs — KOxHasa Adpuka,
BpEeMA — HECKOJBKO COT ThICAY JET.
PacripoctpandeHuie Ha Apy riHe KOHTHHEHTHI
Hayanochk rpHMepHo 100 ThicAY JIeT Ha3aj

(ITo: Cann et al. 1987).



OHK. Onuna mTOHK nuwb okono 16,5 ThiC. HYKNeoTUao0B, YTO HUYTOXHO Maso
no cpaBHeHuto ¢ 3 mnpa. HykneotngoB [HK xpomocom, OCHOBHas 4acTb
KOTOpbIX npeacTaBneHa 22-ma  aytocomamu UM X-XPOMOCOMOW, rae
KOMBUHMpYeTCA HacneaCTBEHHOCTb NO OBEVMM JIMHUSAM, XEHCKON U MYXXCKOW.
MN3-3a MHOrouncneHHblx Mmytaunmn MTOHK HblHE XuByLLMX ntogen oTinndaeTca oT
AaHHbIX «EBbI», BO3pacT KoTopoMn (T.e. TOYKM coegmHeHunsa Bcex Tunos mTOHK B
npowsnom) npumepHo 200 Tbicay net.  AHanormyHa cutyaums M c Y-
XpomocoMon. bonbliasa yactb ee He pekoMOMHMpYeT, n namenHymsocTb [HK B
HEeNn NOAYMHSETCHA TeM Xe CcToxacTuyeckmm npoueccam, 4to 1 MTAHK. [lpun
3TOM roBOpAT O «Y-xpomocoMHOM Agamex». OH okasancs ropasgo Mosoxe
«MTEBbI». OB6bACHEHME TOMY — MeHbLIas T.H. «3dEKTUBHAA» YNCNEHHOCTb
MYXYMH Ha MPOTSKEHUM UCTOPUM YenoBevecTBa WU3-3a UX Oonbluen

CMEepPTHOCTU N HepeaKoro oTCTpaHeHna OT npouecca pa3MHOXEHUA.

HeanpgepTanbCkui 4enoBek — HaLW nNpapoauTesib UNU ABOKOPOAHLIN
aapa?  [JononHuTenbHble CBEAEHMS O Hallen POAOCHOBHOM BbinNn NOMy4YeHbl
npu CpaBHEHUM MUTOXOHApuanbHbiX [OHK coBpemeHHOro 4enoseka u
HeaHaepTanbLa. bonee cta net, ¢ Tex nop kak B [epMaHun BnepBble Obinu
HangeHbl OCTaHKM Hallero ApeBHEro poaCcTBEHHMKA, WM ANUCKYCCUM O TOM, KeM
OH Ham npuxogutca. MWcxogs wm3  ocobeHHOCTeW CTpPOeHUst  ckeneTta
HeaHZepTanbua M ero reorpaduyeckon pacrnpoCTPaHEHHOCTU, OOHWU YyYeHble
cyvMTanu ero Hawuim npapogutenem, T.e. NMUHMeM Homo sapiens, passutue
KOTOPOW MpMBENO K YerioBeKy COBPEMEHHOro aHatoMuyeckoro tuna. [pyrue
AeTtanu NO3BOMSANM CyYMTaTb €ro He3aBMCUMOMW 3BOSIHOLMOHHOW BETBbLIO,
nogsngom Homo sapiens, umetowmm obuiero ¢ Hamum npegka, T1.e kak Obl
ABOKOPOAHBLIM AsAden.  3Tu ABa nogsuaa nonyYnnn 300510rM4yeckoe HasBaHue
Homo sapiens neanderthalensis n Homo sapiens sapiens.

Y4yeHblM yganocb npoynTaTb YacTb BapuabenbHOro (KOHTPOMbHOrO)
y4yactka mutoxoHapuansHon [HK gByx HeaHaepTanbues. MepBbii 6bin HanaeH
B ®denbaxoBepoBckon newiepe B [epmMaHum, 4yTb no3xe Obin npovnTaH
reHeTudeckun Ttekct MTOHK HeanpepTanbua-pebeHka, oBHapyXeHHOro Ha
CeBepHom KaBkasze B Mexmanckon newepe. [lpu cpaBHeHuMM Hambonee
n3mMeHumBbIX pparmeHToB MTOHK coBpemMeHHOro yenoseka u HeaHgepTanbLa

ObINN HaOeHbl CyLLECTBEHHbIE Pas3NnuyMs: OHM OTNMYanacb Apyr oT apyra, B
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cpegHeMm, no 27 HykneotTugHbiM nosuumsam m3 370-Tm nccnefoBaHHbIX. Ecnn
CpaBHUTb MUTOXOHOpuanbHble OHK OByx coBpeMeHHbIX Jiogen, To cpefHss
pasHuua O6yaeTt paBHa nuwb 8 HykneoTuaaMm. OTW pacyeTbl NOKa3biBalT, YTO
Haw obwurn ¢ HeaHgepTanbueM npenok Xwun npumepHo 500-700 Tbic. net
Hasapg (puc. 10).

AHannz [OHK nossonun 3aknountb, 4TO OOMEH reHamu Mexay
4YenoBeKkoOM W HeaHAepTanbLEM He NPOUCXOAun unu Obiflb HUYMTOXHO Marn.
BeposaTHee Bcero, 9TO COBEpLIEHHO OTAefNbHble, «MNapannenbHblie»
3BOMIOLMOHHbIE BETBM, npousowewme ot obuwero npegka. Xotsa Ans
OKOHYaTENbHOrO BbIBOA4A HYXHbl gononHuTenbHble uccnegosanna [OHK. Tak
4YTO HeaHgepTaney Ham, NoOXoXe, IBOSOUMOHHbIN «asaas». [pubnuanTensHo
300-400 TbIC. NET Ha3ad NPOU3OLLIO OKOHYaTeNbHOEe pasfeneHne aByx BETBEMN.
HeaHgepTanbubl nepsbiMM paccenunucb no Espone u Asuu, 3atem Tyga
NPULWNKX NOAN COBPEMEHHOTO TUNa (T.H. KPOMAHbOHCKUA 4YenoBeK), U OHU
A0BOJSIbHO JONMIO COCyLecTBOBanun Ha ogHon Tepputopumn. Ho okono 30-Tu ThiC.
neT Hasaj HeaHAepTanbCKUMA YENOBEK MCYE3, HUKAKMX ero crnegoB B 6onee
NO3OHMX apXeoniorM4Yecknx Ccrnosix HanmgeHo He 6bino. Bo3MOXHO, OH He
Bblaepkan KOHKypeHUun 1 Obin BbITECHEH N uctpebneH ceonm 6onee yMHbIM 1
XUTPbIM POACTBEHHUKOM, a MOXEeT ObiTb CyLlecTBOBanM U WHblE MNPUYMHbI

rmbenn Hea HAOepTanbLueB.

dBonwouma nonynsuMn un  pac. WM3yyas pasHooGpasne [HK
COBPEMEHHbIX HAapOAOB, MOXHO OLEHUTb YNCAEHHOCTb TOW Mpa-nonynauuun, ot
KOTOPOW, COrfnacHo rmnotese adypMKaHCKOro NPOUCXOXOEHUS, NPOU3OLLNIO BCe
yenosedectBo. OHa Obina HeBenuka — nopsigka HECKOSNbKUX — ThICAY.
Conocrtaensaa HK-mapkepbl abopureHoB KOxxHoM ApuKnN, MOXHO CKasdaTb, YTO
npumepHo 70-150 TeiC. NeT Hasag Ha4vanacb MHTEHCUBHaA anddepeHunauma n
CrNoXHble Aemorpaduyeckme npoLecchl, CONpoBOXAaoLWMNECS BO3ZHUKHOBEHMEM
pasHoobpasHbix nonynsumi B npegenax Adpuku. 3atem, 50-100 Tbic. net
Ha3ag, BOSHbl NepeceneHueB CTanm «BbinneckMBaTbCs» 3a npeaenbsl ADpuki n
pactekaTbCs MO APYrMM KOHTUMHEeHTaM, 4TO OTpasufiocb B CBOeoOpasHou
ctpyktype AHK-gpesa (puc. 11).

Wccnegys coBpemeHHoe HaceneHwe EBponbl,  Asun, OkeaHun,

CeBepHol 1 KOxHon AMepUKN 1 3Hast 0COBEHHOCTU 1 CKOPOCTb MyTUPOBaHWS B
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HO®HAA ARPHEA
[Tarmen BanTy Jan. FEeppasua  Oxeanmus BocT. AsHa AMepHia

>4 TRIC. JIET
=5THIC. JIET
=16 TEIC. JET

T =8 THIC. JET

F0-140
TEIC. JIET Hasap

Fue, 1], ZeomounoHHCE OpeB0 NONYIALNHA YenoBeKa Do JaHHemM ¢ JHE -maprep ax.

Bumgmo, 4To mepBHUHe pasBHTHE H OTOENEHHE ApYT OT APYVra DoOyIANHT
Haganock B AdpHEe, B cpegHe M, okome 100 TRIC. IeT Hazam 3aTeM oJ Ha EETER
Brousa H3 AdpHKH H cTala QeJHThCA HA KoHTHHEHTANL HEIE BETEH. (L TPENKaMH
VEazaHo — MHHHMANLHOE — EpEMA,  OpolIefdIes MEEIY OTHEIEHHE M
SEONEOUHOHHEE EBeTEeH. CNEN¥eT HMETE B EHOY, 49To OTOEIEHHE BETEH HE
O3HAYAET EI(e () H3HYEeCKOro MpHCYICTEHA MNONYNALHA B 5TOM pPECHOHE.
Hampumep, BeTer, Bepvinad oT asHaTCEHA DOOVIANHE ¥ AMepHEAHCKHM
HHOEHIlaM, MoKa3LEAET, KoCOa 5Ta BETEL OTOENHNACL, HO HYEHo OLTo eIle
EpEMA, 33 EOTOROE OTOENHEIIHECA THVINH QOCTHCHYT DEpHHTHH H OepeldgyT
nponue, (Lo Zhivetovsky et al. 2003,



nsyyaemblx [HK-mapkepax, MOXHO C onpenenieHHOW CTeneHbi TOYHOCTU
npocneauTb NyTU U Bpems Murpauumm rmogen us AQpukn. YanBuTenbHoO To, 4YTO
reHeTU4Yeckne [aHHble MNOATBEPXAATCSA apXeosIorM4eckKUMM HaxoLKaMu.
Hanpumep, ctpyktypa AHK cBugetenscTByeT 0 TOM, YTO YerioBeK NoSBUSNCS B
Asctpanum un Hoson [I'BuHee 50-60 TbiC. neT Hasag. AHanua cocrtasa
XUMUYECKMX JNeMeHTOB apTedakToB YKa3blBaeT Ha TOT e nepuod. B
LleHTpanbHyto n KOro-BoctouHyto Asuto nogn npuwnu npumepHo 70 Teic. neT
Hasag, 3aceneHwe EBponbl Npousowno nodxe, 35-40 Toic. neT Ha3aa. Bpewms
0CBOEHUS AMEpPUKM OO0 CUX NOp He ONpeaerieHo, M3BECTHO NULb, YTO Noaun
NnosIBUNINCb TaM ropasgo Mno3xe, YemM Ha ApyrMx KOHTMHeHTax — oT 15 go 35
TbIC. NeT Ha3ag.

Kak BO3HUKNM coOBpeMeHHbIe pacbl YeroBeKka 1 OTNINYatoTCAa N1 OHU apyr
oT gpyra no HK? B Te4yeHne OeCATKOB ThICAY NET WM NPOLECCh MUrpauun u
agantaumm Yyenoseka K MeCTHbIM ycrnosusM. [lonyctum, rpynna niogen npuwna
B KOro-BocTouHyto A3nio M ocena TaM Ha MHOro MNokofieHun. [loToMm yacTb
MurpypoBana pfanble, obpasyd HOBYH FOKarbHYy0 MNONynsumio, KoTopas,
OAHaKo, meeT O6LLYI0 UCTOPUIO U OBLLMX NPEeaKOB C POAUTENBCKON rpynnon, a
notomy ux OHK ©Gonee cxogHbl mexgy cobon, 4yem C XUTensMu Apyrux
KOHTUHEHTOB. [1enCTBUTENbHO, HaceneHne pasHbiX MaTepPUKOB 3BOSNIOLMOHHO
ropasgo Adanble oT obuwen NpedkoBOW rpymnnbl, YeM cocedHue MOonynsiuumu,
6nm3kue No poACTBEHHbIM CBA3AM M Aemorpaduyeckon nctopun. 3a To Bpems,
YTO MPOLUSIO CO BPEMEHMU OTAEeNeHus oT obwmx npapogutenen, nx OHK crtanu
oTnMyaTbCa ApYyr OT Apyra 3a CcYeT HakannuMBalLWMXCS B 4Ypede MOKONEeHUi
MyTauun. eHeTnyeckme pasnuums Mexay noabMu C pasHbIX MaTepPUKOB Mbl
HasblBaeM CcerogHs pacoBbiMu npusHakamu. Msyyvaa pecatkm u cotHu [OHK-
MapKepoB, MOXHO MOYTM CTOMNPOLEHTHO MAeHTuduumpoBaTb pacy (puc. 12).
UToObl OOCTOBEPHO OMpedennTb 3THUYECKYHD NPUHAOSIEXHOCTb WHOAMBMAA B
npegenax pacbl U KpynHoro reorpadomyeckoro permoHa, notpebytorcsa Tbicsauun
OHK-mapkepoB. A B 30Hax KOHTaKTa pasHbIX pac M ITHUYECKMX rpynn 3To
caenatb NPakTM4eCKn HEBO3MOXHO M3-3a CMeLLeHNa reHo(poHO0B.

Ho reHeTuyeckm Mbl BCe BbIWAM W3 OOHOrO rHesga, npuyem
CpaBHUTENbHO HeJaBHO B MacluTabax asonounn (puc. 11).

[anbHenwee pasBuTME pac WO He3aBUCMMO Jpyr OT Apyra: nogu

aganTmposasinCb K KJ'IVIMaTO-FeOI'pa(bVI‘-IeCKVIM ycnosuam, TuUNy nNUTaHUA U
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FPue, 12 Tlogpasmele HHe STHHYECK MY TR VIOHROBOK 0 CEOTpath HUeCKHM pafoHan,
ocymlec TENeHH e oo JHE-mMaprepan.

Famnas Toura npegctaEnae T cobof EHEBOPEY HEIHEHTOE OOpeleleHHGH
STHHYECK Off THPYINE W3 TaHHOrO FErpad HFHECKoTo PETHOHA, OX apak TepHs oBaH-
HEIM o 9eTHpeMcTaM ayTocomuem JHE -maprepam. JleEnil u npasmi
PHCYHEH Opel cTAENART cobof pasHLle OposKIIHE MHOTOMERHOT G
IpOCTPAHCTER PasIMHEE MexIy BEHbopKaMi B KaxgoM 3 pErHOHOE
IpOCNEEHEAETCA TP VINHPOBKA STHHYECKHE TPYIN obIero IpoHcKoKTeHHA,
ONHAKG PASIHYHA MEeETY HHMHE VEe He CTONE APKHE, KAl MeEIY PECHOHAME

(mo: Zhivetovsky et al. 2003



nangwadTa, cknagbiBancs sa3blk U KynbTypa. Ho Ha dopmmpoBaHne HapoLoB
BNUANW He TOMbKO MpoLecChbl pasgerneHus nonynsumni. Hosble 3THOCHI MOrnu
obpasoBaTbCA NpPU CMeLeHMM Tpynn pasHOM pacoBOM U A3bIKOBOM
npuHagnexHocTu. [Npu 3ToM BO3HMKaNa reHeTU4eCKN pasHopoaHas aTHUYecKas
OBLHOCTb C e4MHbIM TUMOM KynbTypbl 1 06WKUM A3bikoM. [Mo3ToMy cenyac Bce
OOnblYD  aKTyanbHOCTb  MpuMoGpeTalT WUCCNEeAOBaHUSA, CBs3aHHblE C
n3yyeHnem reHodoHga, T.e. Bcero pasHoobpasusa [OHK B nonynsuumsx,
reHeTUYeCKON UCTOPUM HacemneHus OoTAeNbHbIX PErMoHOB, PacOBO-3THUYECKUX

rpynn, poAoOCIIOBHON COBPEMEHHBIX 3THOCOB.

KoHTakT 3THOCOB. Ocobbin  MHTEpeCc C 3TOW TOYKM 3peHus
npencraBnaet Bonro-YpanbCKknii perMoH — B cuny oCOBGEHHOCTEN 3THMYECKOM
NUCTOPUN Hacensawwmx ero HapogoB. 34eCb BCTPETUNUCH ABE  BOJSIHbI
pacceneHusi, [Be pacbl: eBponeougHas W MoHronougHas. Cnegbl aTOro
cobbitna xpaHut AHK npoxumBatowmx 3gecb Hapoaos (puc. 13). MccnegosaHus
mMuToxoHapuanbHon [OHK un Y-xpomocoMbl Mo3BonNunu paccyumtaTb BpeMsi
OpMNPOBaHNSA HAPOLOB, 3aCeNMBLUMX BMOCNEACTBUN [aHHbIA PErnOH. JTO
npounsowno npumepHo 40-50 Tbic. nNeT Has3ad, YTO COOTBETCTBYET BpPeEMEHU
NOSAIBNEHNA COBPEMEHHOro 4erioBeka Ha €eBpPOMNeMCKOM KOHTUHEHTE B 3MOXy
BEpXHero naneonwuTa.

CpaBHutenbHbin aHanm3d MTOHK 18-t HapogHocten EBpasun,
OTHOCSILUMXCH K TIOPKCKOW BETBU anTamMCKon s3bIKOBOW CEMbW, MO3BOSIUN
YCTaHOBUTb 3anagHO-BOCTOYHbIN rPaAAMEHT YBENUYEHUS 4acTOTbl a3naTCKUX
TvnoB MTOHK Ha npocTpaHcTBe 8 ThiC. KM.: OT 1% Yy raray3oB n3 Mongasuu oo
95-99% y sikyToB 1 gonraH (puc. 14). CooTBETCTBEHHO, €BPONEOULHbIE YEPTbl
Hanbonee CBOWCTBEHHbl >XUTenam 3anagHon EBpasuu, a HaumeHee -—
HaceneHuto BoctouHon Cnbupun. Hapoabl Bonro-Ypanbckoro permoHa, a Takke
y36ekn 1 Kasaxu, T.e. Te, KTO XMBET Ha rpaHuue mexay EBponon n Asnen.
3aHMMatoT NPOMEXYTOYHOe nosnoxeHue. M3yvyeHne aytocomHbix AHK-mapkepos
nokasano Hanuume B TreHodoHAe HapodoB Bonro-Ypanbckoro pervoHa
3HaunTenbHOM gonn esponeonaHbiXx YepT — oT 50 ao 90%. Takum obpasom,
oKasaBlUMCb Ha rpaHvue mexay EBporion v Asvein, 3TW HapoAbl COXpaHUmn
cnefbl CMelleHus OBYX pac, npuweawnx ogHa — ¢ Boctoka, a gpyrasa — ¢

3anapa. Kpome TOro, OKa3alioCb, 4TO CXOACTBO A3blKOB UrpaeT MeHbLUYIO POJib,
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FPue, 13 Cere mrJHE mapogos Bonro-¥pankckoro perHOHA.

IeeTom obosHaYEHE pasTHYHLE STHHYECKHE CRYINH, TEMHEME ByVKEaMH — pasHue THOL MTIHE, pasmep
EpVEEA — YHCIO HHIHEMAOE . JadHuM THOoM MTIOHE, epacummy nwmhpams — wmyTanud.  Bugao
SHAYHTENLHOE NEPEKPHEBAHHE H3MEHYHECCTH B pasiHYHEE STHHYECKHY [PYINAX BCTPEYaroTCA ofHHAKOELE

tune Mt JHE, B 79 eeponecuguue, ganp H, 1 mouroncugaee, ganp. U (Hs Eepuumesa u gp. 2002).
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Puc. 14, Pacrrpoﬂpanennocn, SO H BOCTOYHBIX eRpat HH CKHX
auHHAE MTJHK B nonmynanHAX TIOpKRCKHX HAp oaoB (ITo: Khusnutdinova et al. 2002).




yem reorpacduyeckas 6nusoctb nonynsumi. Ecnu, Hanpumep, pycckne u3
PasaHckon n Kypckon obnacten umeroT Tonbko 2-3% MOHIOMoMAHbIX TUMOB
MTAHK, TO pycckue, npoxusarowme Ha rpaHuue EBponbl n A3uun, UMeT uX yxe
10-12%. 370 06bACHAETCA UX CMELUEHMEM C TIOPKOA3bIYHBIMW HapoA4aMun Ha
TeppuTopun Bornro-Yparnbckoro pervoHa.

Takum obpasom, [OHK kakoro-nmbo uHavMBumaa He AaeT BO3MOXHOCTU
onpeaennTb ero HauMoHarbHOCTb, HO NMO3BOSISIET BbIACHUTb, KAKOro TUMa y Hero
MTOHK nnun Y-xpomocoma: ckakem, MOHroflongHon unmM eBponeongHomn JIMHUN.
Y pyccknx Bonro-Ypanbckoro pernmoHa ectb [OHK-mapkepbl, KoTOpble
XapaKTepHbl U A9 Mapunues, N Ans MOPABLI, U ANa vyBallen, n ansa dawkup,
M gna Tatap, U gna yamypToB; COOTBETCTBEHHO, Mapwuiubl mnmetoT [OHK-
Mapkepbl, BCTpevarwLwmecs y Apyrux 3THUYeCKux rpynn Bonro-Ypanbckoro
pervoHa, u T.4. OTn pes3ynbTaTbl MOKa3bIBAOT rMyOOKy0 reHeTUYeCKyro
OBLHOCTb A4aBHO XMBYLLMX PSIAOM HApPOAOB, XOTSl TOBOPAT OHM Ha HEMOXOXMX

A3blKaX, BEPYKT B pa3HbIX ©oroB 1 oTNM4aroTCA KynbTYypPHbIMU Tpaanunamun.

Bce noau — reHeTuveckue Ky3eHbl U Ky3UHbI. Mbl BCE reHeTU4ecku
YypesBblyaiHO CXOXMW. Hac oTnuyaeT gpyr oT Apyra psg NpU3HaKoB, KOTOPbIM
Mbl CKIOHHbl MpuaaBaTb 4Yepecdyp Oonbluoe 3HayeHue (POCT, LBET KOXM,
cdopma ronoBbl M Op.), HO Kak OHW HUYTOXHbI B CPaBHEHUM C HALUMM MOYTU

cTonpoueHTHbIM (99,9%) reHeTnyeckuM cxoacTeom (puc. 15)!
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AdpHrH H 3HTeL ERpPOIIEL,

eH
CHora BMecTe Yepes 100 ThICH JTeT.

(ro: L.Cavalli-Sforza and F.Cavalli-Sforza 1995)

Puc. 15 TIHMrm





