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Unbktwjunumpub phdubt hwunundly £ 22 QUU Unklnyuht jEhiunpubinipiub
htunhwnninh ghnwljut unphpgh thuwnnud:

Shunwljmb nEujup’ lj.q.n. L.U. By huljnuynujuic
MNuwoinniulub pinnhuwjunubin® .q.1., ypndkunp, 22 FUU prpe. wigud
[+ U.Zmpmpniyui
j.q.p. G.U.Yonjuh
Unwowinup juquulbpuympni’ 22 QUU «ZujEhumnkjulin nghu»
‘ ghtnuwpunugpuljub jEnnpnt

Uwnbkiwinunipjut yupnuyubinpniip jujubwn k «30» dujhup 2011p. dudp 14-ht
2z, QUU  zPmbhwpjuih wy. hEhuwphdhugh hbunhununnud  gqnpdnng 042
twuliughinwlwt junphpgh thunmad (0014, Gplwub-14, Mupnyp Ululh 5/1):
Uwnbhwjununipjuip  jupkh £ dwinpwbuy hbumhuninh  gpupupubnd b
http://aab.sci.am Juyjpnual:

Uunbiwlinumpjui ubnuwughpt wnupyus £« » wuyphih 2011p.:
Uwubwghnwlwl funphpph ghnwwh pupunngup y
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HAH PA.
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LEIrUuonNkeESNh.
Munph wpphulwbmpoiip: Lkpjuymdu Y ppodnundught dwuplkpikph hpdwi pu
hpujubugynn wnwnijjughnt ghibnhjulmb htnwqnuumpniiitkpp dwpngynipjuh
Hnpgnighuygh Jepujuenigdwb whpwlpnkh dwub kb Yuwqumd [Underhill P, et al,
2007]: Mnynyjughnh gkutnhliugh hudunbpunnd jmpuhwnndy hbEwnwppppmipinil
t ubpljuyuginud Uhghtt Uplkjpp, nptt wewbdbwinul b bpihiuljwl hupkph qqugh
puquuquibinipjunlp [Cavalli-Sforza L, 1994; Quintana-Murci L, et al., 2004]:

Pp Epypunuqiuwpulut ghpph sinphj] Pputwiub pupdpuduinuyp Uheht
Uplkjpnud hwhnhuwgl] t dwppluyh nbnqugwpdbph  wewbgpughln  uwsnigh
Yuplinp ntp juwnuny hywbu dhghtuaplbpub, wiybu b wy dognympgitph dhol
qunpuihi hnupkpnul [Regueiro M, et al., 2006]: Uju qnpédplipugnud pupdpwyubguljh
wppuwphwgpuijut b jhbwjwlub gwplwbbbphb dwupgm hupdwpynqulwingggoip
tnk £ wdbbwlwplop b hwpunb gopdnbp® bpYpugnpsnipul b
whwubwywhmpyut  hbnwgqu  pownb qupquignudm]:  Skjutnnghwlui  wju
unpudmdnipynibibph wwpwdnudp, yundwlwh hpugupdmpnitikph htn Gk,
hwigkgpty &b wwpwdwopgwbinud  Epuhjulwb  juipkph b (kqmiubph b
puquuquimipjuip b whndwp (Garthwaite G, 2005]: U.p.w. II-III hwqupudjulikph
uwhlwbwgsnd  Ykbwnpnbwfwh  Uuhuwhg  Ppobwlwb  popdpujwbnul; b
ukppuhwbgh) whwubwwywhbbph ghqujadpkp [Cavalli-Sforza L, 1994], hpkug htwn
plipkny hunkpnywlwib (quptnwbhpht yunlwing highpubwlub (kgoib, npp
YEpghwlmbmubu nmpu b odnkp gpudhguib (kgmibtkpp, pun bplngpht, bhu-
nnuhbwbn Unnkim] (Renfrew C, 1996]:

Epundpulmpuyhl, (kquijut b ghbbnhjuiwl  puqiuquimppub  wenuing
hpwiwljwi wnujnipjughwbkpp Upnuy ku Lty il ghnwljui
nunufbwuppnipenibibph - Jhquijtunud, hwnfuybu  hwsdh wnbbng, np wyy
puquuquiinipymibp dbugnpnn dngnypyugpuijut qnpéphpwgibph wpnugnnud kb
nng Uhght Unlkpp [Regueiro M, et al,, 2006; Rafiee M, et al., 2009]: Ujinuwbiuiahy],
uju wwpuubn ppgwbh ghhbnhljulult hbnwqnuinmpnitikpp ghobu (hupdbp sk,
npnbp  hwpunpnipnih Ypbdbebt JEpuljubqit] woympughnt wwndnipniii
wykh &qphwn, hiywbu ophtialy” Eplhljuljui b Equljub edpkph wenidng:

Tl htwgnyjt dwdwbwlbbphg hugtpp ubpon sthdwb Uby ki knky Ppwih hkwn:
Cplynt whnmpmbbbph hwpupbpmpntbtpp uhhqp kb webnd  dopo. 6-5-p1
nupkphg’ Mpwpumh whynuthg htnn: Up. 11-14-py qupbph phpwgpnid ghwgh
Ubpdunjnp Uplbbkp Yktnpnbwuhwlui poippwjunu Eygnp whwubuywhikph
Untmnjubph  tbpumdnudiubph  wpynibpnud, hugbph wwppbp wphiuphwgpuljwb
ludpkp qunpl] b ghwh Gwpuy U wywuonwb qubp Ppubuwb Unpphowbih
wnwpupnd [CHI, 1968; Bedrosian R, 2004]: @tplu Ppwbh huwjulwi huugiph
dlunfnpiwb gnpdplipugnid wlkudky wqpbgmpmih wpdwbugpdt) b dp. 17-py
quph ulqpnud, Epp Swh Uppwu I-p hugljulwb nwppbp wupusplbphg pnith YEpuwny
nbnquhwbby b JEpuplwlbgpt) £ Ppubnud (hfinwquynud Unp Sniqu) gnipe 300,000
hwj [Martirosian A, 1990]: ‘Upwbg htnbnpgikpp  hwighuwgh; &b unij
htinwgnunnipyniinuad pliggplud wnumjughwbkphg Ukyp:
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Broippwhinu hpwbwlwlh wqbkph dnpmmipnh wdbbwdbdwph] tpln-jkqquiwub

hundwjupl £ hpwightkphg htunn [Ethnologue, 2009], b juqunul k Ppuih phwljynipjub
24 wnnljnup [CIA World Factbook, 2010]: Uju Epuhjuljutb fudph swquwl JEpupbpuyg
ghnbwljwbikpp hudwlwpshp 3Eb, b tpubg yundugpmpuip b ghiknhljuljwih
wipduwnbbphd webyping gun hwpghp ghpbu Wupqupubdud 3k Upluwnwbpnid
muwpwin]lp kb bwb  wqbphukph  Swgnudbwpwbwlwb  hwpgkpp' bpubg
wunpphibuy gkitinhjulwt yundnipub JEpuljuengdub dhengnd:
Lyuwwnwlp b Mughpubpp: Ugiumnwbpnud btyyunnwy E ok hpuljubwgil) bpubnud
puwljynny huygtph U wqkphubkph wnumpughn ghukwnhjuljub hwdbdunuluh
nmunulbwuhpmpembp Y ppnunundh wnjhunpdhquubph hhdwb Jpui: Lyunwuljh
hpujuiugdwt hwdwp wnwy Eu pugdby hbwnbyuy jubnhplkpp.

1. Mupqb), wpynp Ppwbh  uwhdwbiubphg gmipu  phwljdnn  bnp  9mnuykgh
upyynunpwhuybph phwnpwbphg vnwgjusd ufjujibpp Wunowd B phimpugpmad
Uyyuhwtth huyjuljut wnwnijughwh Y-ppnununduyghb puquimqubmpynitp:

2. Npnoky dundwbwlulhg ppwiwpbwl huybph nknp' tpubg huypkbwyhgutph by
wjdd nuunibwuhpjws nwppkp nupuswopgwinughi jadpbph sppwhmlnud:

3. Mupqupuibik), wpynp hpwbwpbwl huykph hwunwgh dEynuumgnudh weinjwuqb
ykpoht snpu  pupbph  phpwgpnul  bpwhwluyhnpbt  Ukpgapsty k- bpubg
wnuniughni gkibnhljuljui juermgyubdph Jpu:

4. Npnoky wqbphttkph wnknp Uhehtt Uplitph qhubnhljuljwi hudwjiiwwunkpnud:

5. Qhwhunnk] Ybkbwnpnbwlwih Uuhuyhg hbwpunjnp gklugght hnuph wuwnh&wbp
wqbkphukph qkundnin:

Upynitiphtph ghwnwlub b gnpdhuwluwh bpwhwlnpnitip: 8nyg & wupyly, np Ppubh
Uywhwi punupnud b Ppwihg gmpu  phwldnn  hpwbwhuybpt  bulwinpkh
nwppbpnud B dpdjwbghg’ punn hwjpulub gdn) thnhwbgynn wynwnijughni
ghubnhjuluwi Yurmgjusdph: Gw bpwbwlnmd E np youymjpughnt whndwh
wpynibpmd  Ppwihg gmipy  hwjupjwd np  gnuquylgh  hugbiph  wfjuukpp
pwhwlwihnpkl pbnupmpjus Bu b wgunywd Jepoyny sk wpnugnmd J.p. 17-py
rnuiph ulgpnud huunwnywd pthly hwdwgiph hpwljwh yunlkpp:

Uwywhwimd phwlyny hwjlpp qhubnhynpkh wbh dnn B gundwlwb
Zujuuunwbh  wpbdwnyub,  pwt  wplbpjwb dwpgbpmd phwljgnn hpklg
hwypkiulhghibphi:

Upgnibipibpp Juynud. Bb hugjuljut hunfugiph  suhunjnp gkukinhljuljub
Ukyniumgdwt  dwuhlt  Jkpohtt snpu  gupbph  phpwgpnud, nph hunjwhwljwb
wwwgwrebbphg dkyp Jupnn b jhuk hwgbph Jkpupunugpnnuljmt dkjnuwgdub
pupdp dwjupguiyp:

Mwpuhlbtpp, wqbphlitpp b huybpp Juqumd & dhghbwplbjub dwgnud mbkgny
pujuljubhlr  wmwpwbgwwn  funulp: Pugwhwpndk] E np  jutigpn woewplu
dnnnyniprjutiph Uhel ghibnhljmljwb ghnulgnipjui wunhdwbp wuydwbwnpdus
wpluuphwgpuljub  dkpdwnpmpjudp, wy ny ek dhbingb (Bquljub  jadph
yunjubknipjunlp: .
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Ppuwinud phwlynny wqbphbtph with poy qibknpjulub ghnulijgnippih ki
gnigupbpnud  YEtwnpniwupuljwb  doqnimppikph (nfju) hEnwgqninnieinimad
pmppuklikph), pub hpkig widhgwlwh hwplwbikph htwn:

Cughwiinip wndwdp, uvinwgyus wpynibpbtpp gnyg B wiwhu, np ognwgnpéyus
gibitnpulwb Jwphbputph hujwpwdnith byuwnwlwhwpdwp b Epuhljuljuit b
(Equiwt  wonuwlubpny  wjbghuh hwdwhp  wwpuswgpewbh  wnunyughnl
ghbknhljuljwh nunidbwuhpmpjub hwdwp, hisyhuhtt Uhehtt Uplikjph k: Yhpunws
ubpnpubpp htwpwynpoipinih B vk nmuppkpulil) mupupubsin ynynyjughugh
punpng hmpp  uwkghdhly  wnwbdbwhuwnlmpmbibpp,  hiyyhku  bwl
Eqpuljugnipnibitp juunwnk) bpubg dwqlwb b htwpuynp hiwgnygi gkibnhljwlwh
2hnudubnh JEpupbpyug:

Lwpuyuonyubmpni: Unbkbwjunumput ympbkpp tkphuyugdl;
«Gbkhuwwnbjuinnghw bt Upngenmipmit = 4» dhpwqquyplt ghnwdnnnynud, [(kniu-
huyjuljui (Upunnbujul) hudwpuupuh, Gphwb, 2010p.; «Zuyuunwith b hwupwulhg
Epyphtph wqqupwinmpinit b hbwghnmpnty Gphuwuwpn ghunbwlwbbkph 12-pg
ghnmwdnynynud, 22 @UU Zhwghumpmb b wgqugpnipjuil htunhnnua, Splub,
2010p.; 22 @UU Unjklnyuht jEhuwpwinipyub htunhununp ghuwljub junphpgh
thunnud, 2011p.:

Ghunuwlwh  hpwwnwpulnuditp: Uunbbiwnunipjut hpdbwlywbh  wpyniuplbpl
wpunugn)juéd ki 6 ghnwljul hpunnwpunudibpnd® nyugpyus hiybu nbnuljub,
wyiiy ku b Uhewqquyjhtt ghnuljwmi hwhnkutbpnud:

Uwnkiwinumpjui jurmgiuspp: Unthwinunienibp gpdws E wbqbkpkh (kqny 120
toh pw, wwpmbwimd bt 33 wpnuwl b 15 wuunlbp, Juqujus t hkwnluwyg
pudhititphg® tbpwdmpntl, gpuljub wlbwply, ympbp b Jkpongbbp, wpgnibpbkp b
npuig phbwpynud, wlthnpnud, gpuljugnipmiiibp, hgnudubp (212 wnpmnip):

USNkEGI B9 UGRNILED

Umniph pumpwghpp: Uynh bbpuh dwuhg pumiptbpp hwupdl] Ei ubkplunaiu
Ppwinud phwlyynn hwjkph (n=89), wqkphitkph (n=99) U wwpuhljukph (n=96) wpwluh
ukn] ukplujugnghshtphg: Zuyjuljui FUE-h idnpubpp hwjupdl) Bb Ugwhwbnud,
huly wwpupljiukph b wqbphubph bunpbkpp’ Ewyphqh opewiinud (hynuuhuwwpldingui
bpwh): Chinpwipnud phgplyly B dhugb wyb gnnplbpp, npnbg huypulwb wywybpp
phwlpykp Eu bnyb ppopwbmid, U npnbp wnbuwqb Bphp ubpinh  dwlwphulng
upninulgulpmb Juy 3kb nibkgh] dnw gninpikph htwn: Wdnubpp hunfupdk) B
wbwhiniy, b popnp dwubwhghkpp uinnpugpt) b hpugbljpdwd hwdwdwjimipyn:
Zudbdwinwlwh wnpuyubph budupudmubp: Unugud wpgniiptbpp hwudbdwn]ly
El htwnljwy hwpwlhg Ephpubph puhy wnuympughwikph wjjujikph hkwn® poipptp
(n=82), wgppbowuighukp (n=40), pmippubkbuikp (n=51), ukdwpny hpkwbkp (n=78),
wunkunhlyub wpwpbbp (n=143) b pigmhbbbp (n=32), hinhljutp (n=250) b Gdkhukp
(n=93), hpwpjul ppnbp (n=95), uUnbugnjukp (m=422), huykp (n=1288) wuwundwlwub
Zuyuuinwbh wwpplp nupwswppewihtnhg:



TUe-h whpuwnnuip b Y ppnudnundh wpuunjnpnudt ppwljwbugdt) t htinhtwlh
ynnuhg Lnbugnbh hwdwjuwpwih pojieh  GLbknhluljut dwppupwbnipub
JEtunpnumd (Uks Sphunwithw) 2008p.-hi:

Y ppoununith nhujun|npnud (kqujh tndyEnnhguyhb wohinpdhqulitp - SNP b jupd
wnuintdughl Ypljiimpniiikp — STR): YUE-h whpwnnulp Juwnwpk)  uinwbigupn
$Eun;-pinpndnpiduht dbpngm):  Lumipubkpp  whwuwdnpylk)] Bu 12 SNP L 6
dhypnuwnbjhinwght (MS) dwplbkpbbpnd: Shywynpmudt hpwlwinegyl; bt bpbp
Unynhyybpu NCH hunjwpwéniibph b Genescan wkpiininghuyh Yhpumbiundp: MS
pYumpniiikpp npngt B pun Kayser M, et al. (1997)-h wiubwljmpquuth: 12 SNP-
Uwplbpubpn] pimpwgpyus Y ppninundph hwynhdpbpp quuwlupgdl] b pun
YCC-2008-h winjubmlupguwi:
Jhdwljmgnuljmb  dbpogukp. b Spwgpuyptt  thwpkpbbp:  FhbEnhljwuljwb
puqumqubmpiniip (4) b Lkjh gkbtnhjuljub tnyinipgnian () huggunlyt) G Nei M
(1987)-nud  phpws  opklwpy]  pwbwdln]: Br b Rr  gkbbuhjulub
htnunpmipynibiibpp gwhunm]by i AMOVA OST wipdbpubph hhdwh Jpw® Arlequin
spugpuyht  thwpbkph  Jdhongny  [heep://anthropologie.unige.ch/arlequin]:  Gqjuwynp
Ynnpphiunughb JEppnisnipniip (PCO) hpuwbwgyk) k bdwinipjub duwnphguitkph
hptwl Jpu’ hwogupljjus dkl dhiintu guknhjuljub hknwnpmpnih (Br Jud &)
pubwdlm: juu]np Yndynbbnwght Jepnwsnipniip (PCA) hpulwbwglk t SNP
hwfwpwluimpub  dwnphguikph hhiwi Jpu (Genstat dpwgpuyhht trwpkph
Uhongn])® hwoyuplws Ukl dhinwu gkubnhiulub bnygbmpnit (D=7-/) pubwdbm:
Zhdmljub  wilmbwgdn] wbginng  wpdbpubkpp, npnbp  wpnwhwponnud kL
jmpupubyymp ynynijjughnb plunpubiph hiph hpkb bdwbnpeniip, hwpduplp]l) G
uhliny plunpubiph bplyni Yplbophliwlukph dhol qhwhunnjwd ghubnhljuljwi
htpwnpmipnithg:  AMOVA-h hhdwb  Jpu  qwhwujws Hr b &r
hipunpmpynibbbpp hwpdupydly &b plopwibph  hupt  hpkb  bdwbnipmiip
wupqkgyud dptish n4n-1) puwdlm], npinkn z-p plunputiph yunhl b
bhnghuknhuljubt Swop (ghgpngpud) Junmgyty © SNP+MS hwugjnnhyught
hwdwjuwubnipiniiitph hhdwh Jpu Neighbor-Joining (NJ) Ubkpnnm [Saitou N, et al.,
1987]" unwbnupun ghubnhljuljub hkpwynpmpmiiubpny (7-7) PHYLIP Spugpuyjhh
thupbph Jhgngm] [Felsenstein J., 2002]: Unpuy hwymuhuybph b Jpuunbpbbph
yJEppmsnipiniiip [Thomas M, et al., 2000; Weale M, et al., 2001] junnwpyk & dknpny:

UMSNRLRLESL BY £uLUrunbuo
Ppwbwpbwl huykph wbtnb pghwinp huyjuljmh ynynywghuyh gpewbwynud:
Yhpwedws 12 SNP-dwplbkpbkpp pugwhwpnk) B hpwbwpbiul b Ppubhg gopu
plwlpny  hpwbwhuybph, hwdlwywnwejuowbopup® 7 U 5 hwyynjudpkp:
Nnynyughnt nwppkpuljdwb &gppwn phunp hujwunh (P<0.05) wwppkpnipnih
wpdwbwgph] pdplph vhell' pun hwyynjudpughlt junnigquisph: 6 MS-tuplkpiibpny
npnoyk) £ 72 hwypnpumadp (51 Ppwbnud, 38 Ppuwihg gmpu), npnilg ghypnud bu
wupphpmpnitp hwjuuwnh b (P<0.001): Gphynt fudpnid B dnguy hwyynjunadp k
hwunhuwgly Hg J-pn (31.50% Ppwiinud b 43.90% Ppwlhg nnipu), nphtt hknbnwd &b Hg
P*(xR1a)-p, BR*(xDE,JR)-pn u E*(xE3a)-p:
6
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Ppuwbwpbwly hpwbwhwjtph unnuy hwwyinnhwyp (7.87%) sh hwynbwpkpynud
Ppuwbhg goupu phwlynnubph judpnud, dhusgtne qipghtubph dngu) huynunhype npng
suthny weljw b wnweht judpnud  (hudwywwnwujuimbwpup® 8.77% L 3.37%):
Zuwwmnuhybkpp (MS  dwlwpnulinyg) YJud pwupn hwynnhybpp (SNP+MS
dwljupnulm]) hwdbdwunbhu ghibnhjuljut pugquuquimippui () wpdkpukpp
hudwinfwb ku (P>0.05), phybwn hwyndpught dwljupgun] hwdwywnwupiwh 4
wpdbpubph vhol puguhwjnygty k hwdwunh nwppbpmpinih:

Ujuyhum], hpwbwplwly b Pputhg gnupu phwlpnng hpuwbwhwjiph hwdbdwnwlui

htunuqninmpmip gnyg t wwihu, np wyy judpkpp hujwunhnpbt wuppbpdnud B
punn wnuynijjughnt gkibwhlwlwi juemgqusph: Fw bpwiwlnwd k, np Ppulihg
qmpu hwjupjwd hpwbwhugbph wljwibbpp, wnympughwh hbnwqu whndwb
wpynitbpmud, qqujhnpbl ubnupmnipdus b b guwnywd Jepuyny 3Eu wpuwgnynod
nupudwopewih hpuljub wuwwnlbkpp:
Ppwbwhugkph b huyulwb wy) wphiuphwgpulub fudpbph dhel hudbdwnuljui
pumpwghpp:  Ppwbwhuybph  unuipp hunfbdwul) & hugbph  hlanlyuy
woluwuphwgpuljmb pdpkph htn® Upwpwn, Znuuhu, Upndihp, Twpupwn, Upldnonp
(yuuniulub Uplninjub Zujuunwih phuljsniepub hbnbnpgitp) b Zudok:

SNP-vdwplkputpp hjfwb Jpu puguihugyinty kb 9 hwyynjunudp: Pputiwhwgbph ponp
7 hwynjudpbptt wpljm b bwl wy] hwjjuljwb podpbpnud, hsp bpwbwlynud &, np
Ppwih  hugbpp 3k Ypnuwd nphk  Gqulih SNP  dnunwghw: Ppwbwhwybph
wlbbwwnwpusws hwynnulpp J-u £ (31.46%): Ujh hwjnbwpbpnud £ twh
Upwpunh, Znuhuh b Upbdnunph hugbph dnn, hudwgjunoujuwbopup® 40.43%,
38.95% L 37.25% hwdwhwljwbnipudp: Gpypnpy hwdwh hwinhynn hwyinjumadp &
gqpuiigyt] Hg P*(xR1a)-p, npit wnlju | 25.84% hpwhwhubph dnn: Uju hugynjunadpp
bnybpwh  wpnwhwpnmjws bt Upwpwnnud  (23.40%), Zmwhunwd  (22.11%) L
Upbdnunpnud (24.25%), uwlugh puin unbjh vwlu] hwbinhynd E 2udpbunad (8.54%):

Cuwn hwyynjudpught juemgusph hpwbwhwpp qquibnpbt wuppipynud B
Zulpkuh, Umbhph U Mwpwpwunh fudpkphg b gun dnn i quingnud Upwpuwnh,
Zmwhuh U Upldnunph hadpbphi: SYjuy Bipunpoipimip hwunwndl) b oowb
ynumpughnt  wmwppkpuljdui fogphn phunm] b Ar ghubwnhiuljub
htpunfnpmpniiukph hhdwl Jpu hpuljubugyws PCO Jipnisnipjudp (bl 1):

of Lljup 1. SNP hwuinjudpuht
- g B ‘ hwdwuwjutim pyut wufjuryabipmy]
2 b by el ek hwpqupljus Ar wpdbpibph hpdwh Jpu
g ol Jurmgjus PCO phwgpud: Pwlugdkpnd

o5 bbpjuymgyus E pinhwbmp nhnpunippob

) dwubwpwdhp’ puguinpjwd jnupupwibiynip

2 wnwhgpny:

: J—O.J 02 -0l [ (A 02 03 04

PCO1(81.4%)



Ppwhwhuybph ghtbnhjulub puquuqubnipub (4) wpdkpibpp dhgwliljyu nkn
Eb qpunbghnud: @Ebknhlulut puquuquimput  Wjuqugnyb dwlwpgul
qpuiigyty  Zunfpbunwd, high  wponwgmoud o hudpbbwhwibph  Epljupunb
gitnhljuiwh dEjmuwgdul thuuwng, hulj weun]bjugnyh wpdbpubph wpdwhwgpyk
Lt Zjnwhunud: Ujuwhuny, Ppwbh hugbpb pun ghibnhjujubl puquuqubmipuoi
Uhowbiljju) nkn kb gpunud’ dnw quuibyny] Uniihpht b Qwpupunht (P>0.05): Uju
wpyntbpp,  huwuwbwpwp, Jdwwnbwbgnmd  t ppwhwbwkph  npnp  ywthng
YEpupununpouijub dEjnuuugdui thwunp:

bpwhwhwytph dnguy hwynnpy He 15-13-21-10-11-14-p hwhghynud Lt 7.87%
hwdwpwlwbinipyudp, nph swn gudp dwlupnuiljukp ko ghndnud hugluljwi djnw
wphimphwgpuiljwb adpkpnud’ pighnuy dhiyh Upwpunnd, Zintuhumd b Zudpbimd
huyjun puguljuympinth (un. 1):

Umnyouuwyy 1.
Zuyljuljuh jnp nupudwopewiibpnd hwéwh hwbghwnn hwyynuhybp:
bpub

Zwiypnjunid e Nwpwpwn Zmwhu  Upnbhp htl;lxu:; h 2unfpkt Upldnunp  Upwpuin
P (n=216)  (n=190) (n=296) (n:]sgl; (n=82)  (n=400) (n=47)
P*(xR1a) 141224111312 0.1111 00474 0.1216 0 0 0.0325 0.0426
BR*(xDE,JR) 15132110 11 14 0.0093 0 00135 00787 0 0.0025 0
BR'(xDEJR) 161223101213 0 0.00s3 0 0 0.1585 0.0125 0
J 141522101112 0 0.0105 0.0101 0.0225 © 0.0525 0
] 141523 10 11 12 0.0741 0.0421 00541 00337 0.0732  0.045 0.0851

Zugjuljwh  wwppkp  fudpkph dhgl ghUbnpluljwb hwpopkpnipmibtph
Uhypnumunbhinughtt hbnwgnuunipgnibp pugwhwpnty £ hwdwinfwh wpymbphbp®
npny  Uwbpwdwubmpnibbbipng: Moynyjughnt  nwppkpuljdmb &ogphn phunp
hujwunh wwpphpmpmt b pwgwhuynb]  ppwbwhwykph b dpwa pognp
hudbfwunwlwh  ufjugbbph hwjwpwdnibbkph dhol: Uju dhwninwdp wuwnlbpbin
tyunulnyg juwnwpl]  PCO Jhpmdmpmb njuikph Epljne nbkuwljiukph (&r b
Rst) hunlwp (nly. 2):

04

" Ujup 2. PCO  phwgpudiip

02 (unwgehli  btpynt  wnwbgplkp).
g oo o Yunnigws SNP+MS
E * West hwdwhulwinipput  wfjuybibpnyg
g ° IR
s J ® Syunik = . hwoduplyuwd  FAr  wpdhphbph
g 0,1 Hamshen hln[uﬂl L]_['lul:

" ® Karabakh

02

]

04

02 0,1 0 0. a2 03
PCO1(53.0%)
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Uju wprygnibplibpp bu by wumugnygh B wji Gipungpmpjwb, np 4Epghtt ynpu
nupbph phpwgpnud hpwbwhwybpp qutn]l b JEpupnunpoqujub dijnuuwgdnb
Ukp: Qwuwnnpkl, gqhubwhljuiwi  wudunbbpt wpnwugnpd b wondwolwub
Zujuunuth  YEunpnbwpbdnjwi opowbbtph  JEpupkpuy; wuundwljwb
wpdwbwgpnipnibiibpp, npuknhg 17-pg guph whqeod hugbpp nbkquhwinl] b
Ykpwphwlkgyk) kb Ppubnul: Uy ghwypnul Jupnn Bip whgky, np yundnipniip b
ghukunhlwub pujuymd Bl
Ppwbwpbwly  wwpuhbbph, wqbphikph & hugiph Y ppodnundught
puquuquimpmbp  Unguy hwyppnwipp ponp Gpkp wnynijughwmikpnud
hwliqhuwgt) & Hg J-p, npp Juqunud £ 31.46% huygbph, 39.39% wqbphtkph U 50.00%
wunuhubph dnwn: Zugkph U wwpuhlubph pdpkpnud Gplpnpn hwdwh hwbinhung
hwynjunwlpp Hg P*(xRla)-t k bhudwywunwupwbwpup® 2584% L 17.71%:
Uqtphttph tadpnud wju hwynjunudpp juqunud £ 11.11%: Hg BR*(xDE,JR)-p
hudwnpbih  dwliwppuym]  hwinghynd  t huykph b wqbphutph  Unn
(hunlwujunwuuwbwpup® 20.22% b 23.23%), dhbygkn wwpuhlbbph fudpnud wyb
puulut gudp twubwpwdhl E juqunud (6.25%):

Cuwnn wynuynipgughnb nmuppbpuljdwi £9gphwin phunh’ hwykph b wqkphbbph dhel
nuppbpnipynitip hunjwunp sk (P=0.204), dhiynkn wwpuhljubpp hwjwunhnpkh
wnwppbpynd B huybphg (P=0.027) b waqbphukphg (P=0.029): Zwpl t ok, np
hujwunpmput  dwlwpnpolip  wwhdwbuht & hipp Jiumd & Epkp
wnynijjughwitph dhel Y ppninundh hwuyynjulpughtt puquuquimpyut ny jahun
nwppkpnipymbiiiph dwuhb:

Cughwimp wedwdp, unwguwd wpynibpbkpp Jyunul B hpwbwpbal) hugkph
suhujnp  gEbtnhuwiuwb  dEjnuwgdut . dwuehl: . Up hqpuhwbgnudp
yupfwbunpdud b Gquih hwuynunpybph  pujuiwh  gudp  pwhwinipjudp,
htnbwpwp b, gbbught pwquuqubmpul gusp gnigwihond: Uju ghypmud,
hwplunp k hwpdh webk], np hwdkdwnnipmiip jumopdl) £ Ppuimad ploulpgng
tpupjulwh judpkph hwdwwnbkpunmd: Yupkih b bpugpk), np bpubh hugluljwi
hwduyiph U hpwbwpbwl wyy tpbhuiub fodpkph dhel ghhwhl hnppwbwlnudp
luhun vwhdwbuhwly k bnky:

bpwhwhuwjbph Unguy hwuynnhy He 15-13-21-10-11-14-p (Hg BR*(xDE,JR)) Juqunud
L 7.87% L sh hwjuwbwpbpynud wqbphikph b wwpuhliubkph dnw, wjuhbiph’ pinpny b
hujjuljwb ghught uquhb (un. 2):

Unniuwly 2.
Bpkp ynynyughwhbpnud hwfwp hwhnhung hwynnhybp:
oo e MS bpwiiwhuykp  Mwpuhlukp  Uqkpplkp

(n=89) (n=96) (n=99)
BR*(xDE,JR) 151321101114  0.0787 0 0
] 141523101112  0.0337 0.0938 0.0505




Ugbkphubkpp b wwpuhlubph mbkh dhlibng dnquy hwwynnhwyp' He 14-15-23-10-11-
12 (Hg J), npp hudwyunuupiwiimpup fodpkpnud jugunud £ 5.05% b 9.38%: Uju
hwynunhyp 3.37% hwdwhuljubmpjudp hwbghynmd © bwb hugkph odpnal: Spkpk
nyl ophtiwyunhnipiniit E ghunjnud dnnuy iuunbptibph hudbdwnnippub ghuypoud:

Iudpkph qbubnhljulwi hwpwpbpmpmibibpp wwulbpbne  tygunwlng  Ar
wpdbplbkph hhdwh Jpw jurmgyt) £ PCO ghwqgpud (Y. 3):

02
0,15 -

ol
® Persians Uljup 3. Brwpdbphbph hhdwhb Jpw
Jurnigjus PCO nhwgpudbibp:

0,05 -

® Anm_IR

PCO2 (37.5%)
(-}

® Azeri

0,1 -0,05 0 0,05 0,1 0,15
PCOI (62.5%)

Lwpp gnyg E nunhu nupuswlui hwpupkpnipmpiiibph hwdwbdwh dhunulukp,
wjuhipl’ wwpuhlukpp b wqbphbbkpp qhubnhlynpbl wdbh dnw b dfjubg, pub
huylipht:

bpttg ghwhtt Juqunud ponp bBpbp padpbpb by plhly dhehupbbpub swquwh
pufulut  gujumb  Jyumenibbkp B gpmad: Zojwbwpwp,  hbwgnygh
dudwbwlubpnud Uhghtt Uplitiph wiuppbp gpewblikph dhel (Zwpwyuyhlt Ynyjuuy,
$npp Uuhw b Ppwbwlwih pupdpudubnuly) npnp swihm] gkbught hnup L wbknh
mbkgk;: Uhlbbnyh dwdwbwl, wpymbphkpp poyp B wwhe Gunwply
Eqpuljmugmpmibbbp hpwhwplhwly hugbph htwpudnp ghibnhljuljub djnuugdui
Jbpuwpbpu,  hbgh  wpunwugnpdmd b bpubg  gbubuhluluwt juonigdudph
mnupuhunlnipnibbbpnud:

Ppubiuljuh wqbphubph hudbdwnnipniip hwupulhg poyppuiunu wnunyjughwbbkph
htwn: Udkbwhwéwhn hwinhwnn Hg J-p gpkpt hwjwuwpuwybu welu k pogop iodwus
Judpbpnud®  39.39% wqtphubph, 40.00% wypphopwbghtbph b 39.02% wplkpub
poipplph dnw: Zwenprn hwdwpn hwinhuynn hwynjunudpp Hg BR*(xDEJR)-u L,
Juqubtin] hudwyunwujuwbwpup® 23.23%, 40.00% b 9.76%: Zwply k ukjpuglly, np
Tat Ununwghwjny npngyws hwwynjunwdp N3-p, npp, bbpwugpupup, swgl) k
Yhwnpnbwlwbt Uuhwmd [Zerjal T, et al., 2002], hwinhwynud t dhuyt wqbphikph b
wnpphpwlghtitph Unwi: Uqbphukph U e Gplyoe odpbph dhgl wnwppbpnupyniip
hunjuuwp sk (P>0.05); @kubnpljuljwlt hwpwpkpmpnibibph wnophtimy dhwnnud k
nhutp bwb  HBr wpdhpubkph ghypnud, npnbp wydbh ubpn  ghbbuhyuljub
10
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ghqulgmpnit kb gnigupkpmud wqbphibph b wplbpwi pouppkph, hiywbu twb
wqbphukph b wnpphewightikph dheli: Ununjkjmgnyl gkiknhluljwh hkrunjnpoipimb
E ghu]nud wnpphewtghltph b wplkymb poippbph dhelt: Uy Yhpyy wuws, wqkphhkpp
Uhowhiljjuy by kit qpuunhginud wnpphgwhghibph b wplkjub pouppbph dhel:

Uqbphikpp gnigwpbpnud bu ghibinhjujub puqiuquimpub  woudkugnyh
Uwlmpnuy (£=0.9934, pnipunnpuy wpdbkpp® 0.9834): U gniguithputiph qquih gusp
wpdbpbp kb qpuigyt] pnippubbbtph hwdwp (4=0.8267, pnipuinpuy wpdbpp’
0.8068): Unpphowlighttpp U wplbpwb pmppbpp  bnygbybu okl gkbught
puquuquinipui pudulwi pupdp twijwpguy, puyg wkih gudp, pub wqbkphkpp:

Uqbphtbph unhu hwwyinnhyp dnguy b iwb wgppbpwbwywb jodph hudwp: U
huynuhyh hudwnpbih dwlupguly b gpuigynud bwb wpbbob popptph adpnd,
Uptynkn puippdkuikph dmin uyb qquihnpkh gwdp kb Emippukbubph tphne dnnug
hwynunhybp pwn gudp hwéwhmjuimpulp hwbghynu B dhwjb wqbphukph
Unu:

ZEnugnunud wnynijjughwbkph ghubnhljuljui hwpwpbpmipnibibph
Ybpwpbpuy Yupkh b junwpl) npny bwbwlwh iqpujugmpmbbtp: Ugkphukpp
wtjh pny] ghibnhjulub ghnuljgnpmmi ku gngupbpoul poippdbubkph, pwb
widppwljwinpk  hpkg  hwplwbbph  hkw:  Unybp  JEpupkpnd © o wb
wnpphowiighikphlt U wplbpyuh pmppbphl: Gdnud E, pmppdbibkpp bhwnbh
wqpkgmpmb skt ponk) wqbkpplbph, whypplgwightibph b wplEpwmb poppkph
qbiuyghl juqunwl, sbhuyms prippwjunu wyu fdpkph ukpn (kqujwi genulgnippubp:
Yupbih £ Bipwgnty, np wknh k mbkgh) (kqih thnpowphnud Hhn-gndhlutun, wy oy
dnnnyppuunupusdut (demic diffusion) Unnkiny [Renfrew C, 1987]:

Tudpkph mupuswlwb hwpwpbpnuenibibpp Jhpnskn igunwalng oquugnpéyty
kb qhbbwhiulwh htnujnpmipjub ndjuibbpp (Bt dhug MS hpdwb Jpw), hiigh
wpynipnud puguhwpndty b padpbph dhol hwpwpkpmpmbbbph npng Juplnp
ophiwswhmpnibibp:  Lwhy, poippdbibibpp gphpt huduwuwpuwybu hbiome B
htnwqnujus  duwgus poippujunu wnwynijughwibphg: Uhltngl  dunfwibwl,
wqbphtkpp, wyppbgwiightikpp b wplbjub poippkpp juqunud B puduljuh wdbhnh
Juwuwnkp, npp, hwjubwpup, wpnugnnud £ wyy jadpkph dhel ubpn gktinhljulub
othnudlikpp® b hwdbduwn GEnnpnbwuhwlwb pnippuwinu dnnnynipnubph: SNP+MS
hwynunhybph hhudwi Jpw juenigws PCO phwgpudl wykjh whbwen b gnug
nujhu  Upohtwplbpywb  dnpmympnubph  hwpwpkpnipmibkpp, npnbp  (hogdhb
hwdptyimyd kb gbibinhjuljut hknunpnipyut hwdbdwnmpub wpyniaplbph htwn
(uly. 4):

1



s , Uhup 4. Rt wpdtpukph hjuiwl Jpu
# 05| OET yunmgus PCO nhwqpud:
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= i
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Ujuwku, wqkphkpp Uhgmilyuy ghpp Eu gpunud hpkug Ubpawlw hwplwbkph
uhol, hlyp, puwn Eplnyphl, Jyuynid k& pughwimp dwmquut Wlud  hbwgny
dunfwbwuljutphg ukpn gkukuhljulmb othnudbkpp dwupl: Mnuyniughwitph thol
1o wd hwpwpkpmpnitbbpp {hnihl huununnd B SNP+MS 1t MS wjjujutph
hhuwi  Jpu Junupywd ulnqntuulgl‘m'u wnupphpuljpdui &oqphun ptuntpni:
Uhghtiuplbjul poLppuwjunu dnnnynmipnukph b poipputulkph dholi @y
gkutinhljuljmb gknuljgnipjnilp, hujubwpwp, pugunpynud & wyt thwuwnny, np
zwpunfuhb Undyuu b $npp Uuhuw Jkuwnpniwuhuljub wnumughuitphg bwljuit
gkuyht hnup wknh sh niukgk), husp gnug E npjus awlb Cinnioglu C, et al. (2004)-h
wpryniipbbpnud: ZEunhwpup, poippujuily {kquh uUnunpp hhdbwlubnud wbnh k
nilikgh pwhiwmbwthuy  pymy fibpjunidnulubph wprynitpnud,  npobp shishla
qhtwnhljuljul htwnp kb ponky nwpuswypewih Julwinnljwlhg wnuntjjughwikph
gbuyht Juqunud:

Ppubwupbul wupuhyukpp, wqbphukpp U huykpp Uhghtt Uplkiph ghbtnhlulub
huwdunkpunnid: Unug]ud wpryniplbpp hnignid &, np Epkp wnynuyughwikph
H mukh qluu]npuy bu Ubpdwplibyut Sugnud: Uju Lipunpmpynibb wujugnighknt
yunwlnyg hpuhwiugdt & puquuywth ykpnusnipnil’ wnwnijjughni
nupphpulpfut - &pgphn phuwnh Yhpuniwdp: Jhpnusmpyui wikhwguyunnil
wnutdwhuwnmpnibp uUntgniukph b hughlyubph Yupniy wnwppipmpniih © popop
Ujniu fudpbphg, huyp hwutnunnud £ Uhghtt Uplikiph wnuynmjughwbbph Upol ubpun
qbukwnhjuljul hmpmphpmp]mhhhph Jipupknjui klpunpnipnip: Uhghtuplbul
wwpusph hwUwwnkpunnid wpwplbph twljuinpkl wnuppbpnud - B wju
mmpmbmzpémh}l dtugwd  fudpkphg: Qu ipugpmd £ np pun gkubwnpljuljwub
hbpwinpmipjub pnijnp qnugkph hudElunnipynibiipnud wnuynijjughulbph Upolt
wnwpuduljul hurpupbpmpnibbbpl, nruniduppbihu,  wyu htunwqninnipniinud
plpgpldws wpwpuljub hudpbpp whwp k Juqukl wnwidhi puunkp: Unylp Yupbh
tE ykpwugpk) Ujnithphlt Lt “wpwpwurnhl, npobp tbpluyughmd  Bu purjuiljut

12

© National Library of Armenia

Ukynuwugjud Enliwhl inknubiptikp’ hwpwyhg opgwliikph hian ghutnphlului
\linh.lu.lhm].]_ﬁmh uwhdwbunpul hhmpmﬂ_npmp]mhhhpnq:

Cuwn Br wpdbplbkph hjnlwt dpu hpuyubugjus PCA bpinudnipul, wpwpuljub
Jadpkpp  Yuquly ki Ukl wwpwbguin Juuwnbp: Uplbpuhuygyumis - Epynt
puwnpubplbpp tnybugbu plggpldy Bu wrpwhdht hudpnud, npp huwnwly Ykpuny
uwuppkpulynud £ nwpuswgpguiith wil wnuniughwibphg’ unylhuly huygljuljmb wyg
wouwphwgpuljut hulpkph htwn hulblunnput gypnud: Cunhwimp wnbudp,
wplbuhwjjului Juuwnkpp tbpundt) & wilh Uks pudpnud, npp Yupbih t
plunipugpl npuku Uhghtuplbyul Juunkp (pugunkiny wpupului pwrunphsn):
Pnnp kpkp flpbpp (huybp, wwpuhlubp b wqbphutp) Yupkh & hunfwpk) npybu
nwpusugpeuih hpubulpuly, uyyuhipl’ wknupithy wnuynijjughuikp:

vgpn  wowpjw u.lmqmuulg]imhhpb Uhol qhutwnhjulwh hmpmphpmlalmhhhph
wnubdtwhunlnpnbpp dwipufuubnpkl [umpwinftp B STR wpltpibph
uhgngny: SNP+MS  hwuynuhyuyhl hwdwpuubm pynibkpp hhuiwh  Jput
hwpuplyjud gkhuhts puquuquibmipyui (A) wnukjugnijh dwlpuprul & qpuitigdby
hpwiuphul wqkpplikph halpnud:  Ljuqugnul wpdtputp kb nhunky
d_hpmpmmr}pnqml;mh wnnuing  juhun dEyniumgus wnuyniughwikph Unwn,
ophbuly’ phnihbph (0.9234) L1 hunipkuukph (0.9512) Tuupkpnud: Zuniblunnuljut
{Lpnudnipjul wprynibiplkph hpuwi pw YJupkh & khipunply, np Ppubh wgkphukpp
qhutnpjulut Ubyniumgiwb nplk htwnp sk gpulnphy, husp Jupnn tp huighgity
ghuknhlulmb gphydbh, hEwnbhwpup L bpubg qhutnpljuyub pqumqu.lhmp]mh
g gt

ZEmnwqnu]wd wnynjughwibph nupubuljub puphuwsnipjwh PCO
pnudnipinip wnubdbwgp] t Uph pubh hunml  Yuuwnbplbp’ wpupubph
(wuntuwnhlbywl, phgnihlikp, Edkhukp), Untigny-pmpputibikph, Uplibpub
Zuyuunwith (Upmttihp/Nwpuipun) b Uhghtuplibyut jadpbph inupubigun punggplmi
Yuunbp: Lpjwud wnuynuughubitph hwdwp Yhpumlt E fwl uumljupgiub
Neighbor-Joining dwnh Ukpnnp, npl wpunugnnd & fudpbph dhol qkuEwnhymljui
hmpmphpmp]mhhhpb qphiph inyh ophtiwyunhmpjntup (uy. 5):

Ulukpl £ np Untnnjukpp, prappdktibpp L hughlukpp puruljmt htinnt B Julippn
wnwplju nwpudwgpgwith wnuynijyughwlkphg, htwnlwpup Jupbth Ehpunpk), np
wnuynuughwbitiph wn Jalptph Upel juhuwn swhiwiurhwly  gkuyht hnup t wmbknh
mikghy (Epk plphwtipuybu Enby L)

Cluphwbmp wodundp, unugyud wprniupubpp dunnbutipnud B, np oquuugnpdjwd
ghubwnhljuljui dwplykplikph hwwupwdnih tyuunwjuhwplup £ tpuhlulmb L
(qului wonuiibpm] wyiyhuh hwtuyhp wwpudwypewih, huswtu Uhghtt Uplkph
k, ynwyniughnt ghubkinhlulnut muntiiuuhpnipyut hundwp: Yhpwrws Ukpnyubpp
payy El wib] nwppbpult] ppapuliyng wnugmjughught pinpng nipp wwytghPhl
wnubdbwhmnnpniibbpp, plsybu Lwb Eqpuljugnipniibikp Juwnwpty tpwibg
dwquwl b htwpugep huugnyh gkliknhjujul othnulutiph YEpwpbpyu):
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Cjup 5. Shukwnhlulwib
htnunnpnipjub Rst
wpdbpukph hhdwi pu
Juemgyud  Uhghtuuplkpub
wojuuphwgpuljui hudptph
Neighbor-Joining &wn:

Arabs Bdn

I I Arabs PA
I._._—— Yemenis

Indlan

Mongol

Usjwphwgpuljmb  wkuwmljtunhg hp npuquuyupuluh  nbnolupiob gbiaph]
Ppwbp hwunhumgh) b dwpnlubg’ wmwppkp munmpniibbipny]  puquuphy m
kplyupunnl qunpkph b htugnyh othnudiikph Yhquijkwn: MTwpujuunwih glpp npuytu
tpkp duypgunimphkph Jawgutpnty wpugnpynud t hwupnpdpbkph b ninhiwgdtpp
Aljnpws puquuquimipyninud (pt’ Y ppnununiuyh, b pk” dpunnpnigphnulughl
TuE-h unfuylikpnyg): Pugh wyy, ghuwljub wuyjupqnud Ppubp UGS
hkwnwppppnipnth k ikpljujugtnud twb hp 1yt Eplmipuljmpuyht puqumquimipub
nkuwltnhg: {

Ugpuwnwipnid hlinwqnundk) & Ppubmual phwlnny bpkp Epupfulwb judpkph’
huykph, wgkphbtph U wwpuhluph Y ppnununtughll puquuquimpimbp: Lypdws
wnynijjughwbtpp bkpluymghnul b hiywbu (Equljul (higbypnuywlob b ujpujwi
{Equpinnwithpbkp), wybybu b ypnuwlub (pphunniyw b dwhdbpuwljutb) wenadbikpm)
wuppbp fudpkp: GEubunhljulub hunnljuilthpbbph whyudnpnudi hpwwbwgdk £Y
ppnunundughli 12 SNP b 6 STR Uwpltpltph thengny, npniip hwgnnnipjunip Yhpum(by
ki Uhght Uplkjph wwppkp tpuhjulwi fdpkph wnynughnb-gEibnhjwlwl
puquuphy hnwqnuinipntibbpnul;

Ppwbwpbwl (Lnp 2nuquh hwwyliphg) b Ppwihg gnipu phwyynn huykph dhel
hudbdwnmpnitp puguhwynty £, np wyu ulpkpp pujulub wuppkpdnud B pun
hptig wnunmyughnb qEuknhljulut jurngdwbph (wunphihlibug wnnhdwgdtp): Uy
Lhpy wuwd, wynynijjughwh uthndwh dnnnprugpuijub
wrwidbwhunnympniitkph wpgnbpnud” Ppubh punupuljul wwhdwhiikphg goipu
hunjupyué hpwhwhuytph myujiikpl bwljwbnpkl ubqupmpipdus o b puqupap
yhpyny sk punipugpnud futigpn wnwplju nupubwgpgulip:
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Uwnugus  wpmpnibpkphg plunn  hpdbwjwb  qpuijugmpmb wjl, £ np
Uywhwbnud puulyyny huykpp gitnhynpl pun wkjh dnn Ba wpidnjwb huybphl,
puil yunniwljwh Zuyuunwith wplbjjub dwpqpnnd (Ujntupp b Gwpwpun) phwljynng
hpbiig huypkwlhgubpht: Zuwbwpwp, gu wpnwgninul Eyuundwljub wib thwuwng,
np p. 17-py quph ulqenud peuh YEpyng nbnuipnpus hwykpp guunpugku
ubpk] kb wyk Jwpqbphg, npoup yYkpwqpynd G yundwljub  Zwjuunwih
qhlbnhlulwi wplinum hundushl: Zupy b iwb gk, np wu Eqpulijugnipnii
wlpuylpnud £ puquuph]  gundolui wpdwbwgpmpjnibibpny:  Uhltngh
dunfwiimly, Yuphgh & bwb Bipwnpty, np Upnitihph b Twpupaunh 1Entighly, hEnbwpun
b pdJupuiungljh wkqubptitpp hhltwlubnad qipd Bu dinugl) snpu qup wnwg
uknh niikgud poith JEpupbwligdwh gnpsplipughg:

Uthpwdbown k wikjuglby, np uju kqpuljugnipnihip huunwnynud £ b Pputth
L Uplbpuwi Zuwjwuwnwbh o) hwygnnhugbph hwgwpmjwinmpniiikph
hudbfwnmppudp: Paywbu Jkpp kg, Twpupunh b Upmbthph dnguy huwyinnhuynp
quinud E UkY puyy hont Unjubnjub dnguy hwwnnhuhg [Wilson J, et al., 2001],
npp Gipnyugh  wuwpbnhpjut  wwpupbwlkgluip - phnpng huypnuhy &
Bhpwnpupup, Unpubunwi dngu) juunkpp habighuobnad £ hwpujupbbjub
Uuhuyhg Bypnuyw qunpus bwwiknhpjub phwlynippub Uhwgnprughb hujpulub
wqnul: Unp Qmnuyh huybph dnn gpu puguljuympiniip Jupnn E tpwlwljky, np
Zuguunubth - wpbbpub  gpewbbkph  (Umbhp U Awpwpun)  hugbpl hpkhg
gkibnhlwljwh yundnipyui Uk nplit hwpnbmupkpbijh htwnp sk panty:

Pugh uwyy, wpyniupubpp YYuyoud b Jbpghtt snpu gupkpp rupwugpnid
hpwiwhugbpp swihwynp gkikwhiulwh dhjnuagdut dwupls Gpw huuwbwljub
wwwn&wn Jupnn Ehitk] hhtbwjuinud dwhibguijwi dnngnijnipnbpm] b tpuhjuljul
hudpbpny oppwyyuinyws  pphunniyu hwyjulub hunfugiph YEpupununpnyuljumb
Ubjnuwgiut pupdp dwlijwupguyp, htsh tujwbnpkh uwhdwbunhwlk) £ hugkph b
Ui wnympughwitph dheb ghbught hnuwbwlympnibp: U Eqpuiljugnpniip
huwunwumd E twb kquijh Y-ppounumiught ninhdwugskph thnpp pwbwlynipjundp U,
htinlwpup, ghughl puquuquimpyui guép gniguithpny: Ubpnigw, whnp t hwoh
wnlily, np hudbdwnmpmip Juunwpt b dhugb hpabupboy Epuhjulwl julpkph
opgwhwlnul: Uyhmuulkbuyithy, Jupkih b upugpty, np Ppubhg goipu huyjuljub
hwiwjiipiktph  hbkw  ghbiEnpjujwb  zthnulubpp bnybybku  npnpwlhnpku
uuhiwhwhwly ki bk, iptk pighwbpuwbu bk B

Upryniupikpp gnyg B wwghu, np Jubmpn wnwplu wnymjughwibph dhel
ghiitnhjuluwh  ghpulgmpuub  wuwnhdwubp wuplwiwnplwd £ nwpuspughl
Ukpdwnpnippudp, wyp ny Uhbingh (Equljut fdpht wwnubknpudp: Squy
hudwinbpunnud, wyju wpynibpbbpp uhun wiblubh tht' hwodh weibing Epkp
dngnynipgutph hwunwgh wpiwphwgpuljub wnbnuluynulp: Ugkphubpp, npnbp
nkn kb qpunbginud  wnpphgwlghtitph b wplbbpyuwb  pmppbph  dheli, Gplyne
wwpwdpuyhtt  hadpkph  hEn ghtnpulub  pthnulubph  wkh kS
hmpuwynpmpymb  mbkht'  npybu  wdbbwdbpdwynp  hwplwbibph,  dhsghe
Ugpplgwth U Uplkpub @nipphugh thel giuyht hnupp jupng bp vwhiwbuhuly
Ltk
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8nyg t wpjws, np ppwbwpbml wqbphbbkpp gun wdbh poy qkubunhlulwub
gkqulbgmpmi ki gmgwpkpmd poppubbbkph, pwh  widhgwlwunpkh  hpkig
hwplwibtph hbwn: Unybp Jbpwpkpnud £ bwlb wgppbowhghkphtt b wplbjub
poupphpht: Bynud k, poppdbibitpp tljwnbh wqpbkgmpnib sk pont) wqbphtbph,
wnpphgwbighitph b wpbbjjut poppkph qibughtt juqunud,  shuywd pnippwjuinu
ynynpughwbbkpht wunlwing wju julpkph ubpn (hqiuiwb gknuljgnipjuin:
Yuipkih k Gipunpk), np wknh t ntbikghy (kqh qhinfoophiinad Hhn-godhttn, wy oy
dnnmipuinupuddwh (demic diffusion) Unnykni [Renfrew C, 1987]:

Uhghtuplbjwt pnippwjunu  donmimpnibph b eoppukuubph  dhol  poyp
gbubnphjului ghiquignipinibp, hwjwbwpup, pugwnpdnud b wyi thwuwnm], np
JEunpnbiwuhwlwb wnynpwughwitphg twjwb gkiught hnup wnbnh sh nibkgh
Zupujuyhl YUndlwu b @npp Uuhw, htyp gnyg b upgws twb Cinnioglu C, et al. (2004)-
h wpymbpbbpnud: Zbnbwpup, pmppulwb (Equh dnunpp hhdbwlwimd inknh &
nibkgh wwhdwihwy pubwlm] bpumdnudibph wpymbpnuf, npnip whiipwb
gkuknhljwlub hkwp &b ponk) nwpwdwopewbh dudwbwljwlhg ynuynyyughwhkph
qhuught Yuqunud:

Shhbnpjuiui-wyuphugpuljwb hwpwpbpnipniibibph wdwbophbiwly Yhnnud E
nhuk]  higkpnywlwb b ukdhuwlwh  (iqupbnwbhpbbphtt  wuwinjwing,
hulwyunuujuwbwpun’ pwpinhwpbbiph b wpwpbkph  hwdbdwnwlob
htviugnuinmpjnibinud [Nasidze I, et al, 2008]: Upjwd fudptph Y ppodnumiughti b
Upwnnpninphnudught FYuE-h wnfjujukpp ubpn ghnuljgnmpmtb i puguwhunb
hiswbku dhdpubg, wbybu § hwpulhg wowphwgpuijub judpiph dhelt® wliljufu
lEquiwi wuwwnlubbnpmihg: Ugkhb, uklhuwiwh hniwhuwdphljjub judpkpp
gkuknpynptl wikjh hinnt Eu Ukpduinp Uplbph U bpwith ukdhnwlul adpkphg:
Ujuyhuny, wuy) wmwpudugpewih  wnympjwghwbtph  dpel  ghubnhlhulwub
hwpwpbpmpjniiiiph wdkh hunwl  puguupyoud Bh wpluwphwgpuljub
Ukpdun]npmpqudp, pub (kqiumljwh ghnuljgnippudp:

NMnymjughwbtph dheh ghubkwhjwlwlt hipwynpmpmbubph  hhdwh  Jpw
juunwupjus puquuyuth Jh&wlwgpmipjub wpyniiplkpp gnyg kb wnwhu, np
wwpuhlybbpp, wqbkphtkpp b huygbpp bkpgpuqus Bu dhehtiuplbyymb Swgnmud mbkgnn
pujulwh  wwpwbpwwn  judpnud: P wnwppbpmipit hugkph' wqbphubpp
Ybpupununpoqujub  dEymuwglwi npblt hbwp 3Eu gpulinpl), hbyp Yupnn tp
huwbqkgut) gqbbbkwhjulwb  ypEdh, hbubwpup b bpwbg  ghukuhlulub
puquuquimipyub ijugkgudui:

Cughwinip wedundp, uinngjus wpyniipubpp gnyg Bb nwhy, np ogunugnpdws
ghubnpjuwluh dwplbpbibph hwdupudnmi byuwnwlwhwupdwp B Epbhjuiwi b
lEquljui wenidbbpny wybyhuh hwdughp nopuswopgwih, hywbu Uheht Upltpl
k, wnynmpughnt gkibnhulmb nunbuuhpmpput hwdwp: Yhpuen]ws depngikpp
hiwpwynpmpni & wk)] wwppbpuljl) jmpupwbynp wyoynyyughuyhtt pinpng
umpp uwbgh$hy wnwbdbwhwnympnibbikpp, hbsybu twb Eqpujugmpniibbp
Yuwnwpk] bpubg dwquwb b htwpuynp hwgnyt ghbknhjulut pthoudbkph b
qunpkph kpupkpug:
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.Pputph Uwywhwi pwnupmd b Ppuihg gmpu phwlynn hpubwhubpp pun

huwjpuluib  gdm] thnpwbgynn wnuynijjughnb  gkuibkwhljuljmi  Yuenigusph
hwjuwuwnhnpkl nwpptpyoud Bu dpdjuibighg: Ppubhg goipu hwdupjus tnp
onuquytigh hwykph ufjuibpp bpwhwljuhnpth yungwd Ypuyng skl wpuugnnud
U.p. 17-pg uiph ulyqenud dbwdnpws pihly hudwjuph ppwljut wunlkpp:

.17-py quph ulqpnud  pobh Yhpyny  nbnuihnhojws huykph  gkbbnhliwlwh

wplwnibpp  gluufnpugbu ubplp B wuuloljuh Zuyuuunmubth  wpldnyub
twhwhqubphg: Uyg dwuhb Juynud £ ugb thwunp, np Uyuwhwhnud  plwlygng
hugbph unjkih ubpn ghnuijgnipmb kb gmgupbpnud yundwljub Zujuunwih
wplifnqul, pub wplbyulb  dwpgkph  (Umbhp b Nwpwpwn)  hpkhg
huypkinnhgubph htu

. Ppwbmpbwl hugkph wowympughnb qitkwnplulub juengqudpp JYuynd k

Ukpghtt  snpu  nupbkph pipugpnul  hudwjuph  swihunjnp - ghblnhlwlub
Ukyniumguimt dwuht:

. Ppwinud plwlyny wqkphubpt wibjh poyp ghtknpjulul ghqujgnipimb ku

gnigupkpnud Yhiunpnhwjul Uuhuyjh dnnmmpnukph (unyuy
htwnwgqnuunpniinul’ poippubiiibph), put whlhgwlwinpki hptbg hwpbwblkph
htwn: Syju wpynibipp poyl E nwihu Eipugpb), np wpjuwphugpujub wyu fudpoid
{kquh thnjuwphlnuip wnknh £ nitikgh) fhu-godhwtn, wy ny dnnnpryunwpusiub
(demic diffusion) Unntiny:

. Mwpuplutpp, wqbphutpp b hugbpp juqunud pujulwiht wwpubgun anudp

(4puuwnkp) uhghtwplikjuil ghutwhluljml pupwnbqgh Ypuw, hyp quynd £ bpdud
dnynnipnitkph plthl swgquul Ywuhi:

. Ogunuugnpdjud ghutnhluljub dwplbpltph hwdupwsnib byunwlwhwpdwun k

tptpjuliui U lEqUuywt wonulubpn]  wjiyhuh hwdwhp  nwpuswugpewih,
piswbu  Ppwbbt £ (Uhght Uplkph wnwigpuyhlt  ppewbp), wnwymyjughni
qhukwhjulub nuunudbwuhpoipyui hudwnp:
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