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RLEYyjdzdy MlstckzCIskzter GJ dzsW sdzH 89 f B 2 dz
dL Cdzt YyjwOddzjdgR Mso to] d3j dzdzts 2 GJ dzad Isd & d
fsHsBdz = dMMdzi Hso Odzd?2 dMftsdz' L 28 smw  d30O
ZzOMmdzj H s Odzd v : B lssr BdzH o -Dizs dgOM s Q.5 Uts
SBdEZOHOJjIs MO &3 dzdL S dd3 bktctso did d3~ tf s dy f3ts d
[Hamme et al., 2003 dzts ftod 1Istsd3 jj BiYsfkzdw:
BOSC Md B3O dz' dzts . s totsd3j SHdstetsHdIsj dz2 MC d -~
f s 2dzv tcdzetsls o-G J fdag tiskrfdrj ek sfcdRdztsd MM dzj H 59 Odz
i sdzdzts 6 § dzts dgdz" | Okls st dzdz j f Odzj d&zd o M4
1 OFtsdz' M jJ udmdzs dMmdzj v tooCoidg?j de Jipdpaigf d iy
lllumina [Fedorova et al., 2013; Yunusbaev et al.,, 2045 d3dztsc d J H tc bz
tcOB BlstcOL OB BIsOdzdz" = Hdzv BjHJyYyddzm<Sdr vy
§ sdzdztsG | datsd3de’ § f Odzj dzd, { toy ezeizO f d=@ 7 fzdlzdpd Js
GJdzl sdyd MS d ~ : GeMp@QrdpEMdakeeOadzPRIBd AXxi om Hu me
Origins [Lazaridis et al., 2014 [ dzw sBJ dn f Odzj d2y 2 i t
HdWW j toj dayd telz s M ArunfQuints & &l.p 2845 fidadk et al., 20015

Il sdz h ddzgMmise s wiskafpjdnE JBJO ¢ dzOMmilstsw h
dL zyd dzts, nBlsw d o tcOL dets2n ot e dgd , d «
f sSdzdztsG j dzs o3dz’ d3  Odzd dzW d3, dgi 4 tslgfv cd dzfyls do @,
misy g4 de * zB J H d lf jtedf d3fptsidy s ds fiy v S teg " § ded
B4 A HIdMYd Yy dzd dzOte dz’ ~ , dzGLOUHED =" 1 s B defjfitis St d ¢
yJj dztse j € 0. J{ Hdzts 2 dL dzO0d B tsdzj J L dzOyd d3" n
cddzintsjotetst j 2 MC OW ftotse dzj &3O e , Is ts J Mis
JqdzHsjotets j 2 MG 52 wipr Cise ts2 md &3 d (Ctolzt
oM esMiseOdz) ded™ d UJ iffzizs daisdnadfsQ wizf) 2= od dd
]l tcOLtOBtslsCEZ 1Ists?2 fftosBdzj ff tsMdetso dets?2 9 ¢



or Hoddzlzeo twH CBBdCltedqtokze hdr cedftslsiltL ts
ftcOtesHddzr d fkkwrhn &JceteOyd?2 ddzHtsjotest j
ftod sy v d decpipdshof ¢ o fedejls dd3 U dH Odzdz” di3d  ff s
[Haak et al., 2015;Allentoft et al., 2015; Damgaardteal, 2018; Nielsen et al,

2017.

v 0O¢, teW H dmmdzj His9 Ols j dzj 2 9" MECOLT" 98 Oz
JqdzHisjotetsf jJ2yjo BOwSdqtokzs lsmvw -B kg fiflis dgzr . d3d
YyYohj eofmjets dzO {1 sk totsdz orHoadc O Is cOfd
9V Isdats2Is ¢ Of J o O dzj OL d OBedmih@®@ et al.y BOAE s H d
Underhil et al., 2015, - Slsw [blaakeetak, @3B dzd ftcj HMMIsOo
GJda sdud M&dj Otz Hfdpjddaly'tcdas BEEL 5?2 Ot
W dzdats 2 Otcn j tdzsd dyj M¢ 52 Ckdz skter ) , ) C
COf zsctezf f © R1b.

rdzv fsdméoO cjdad sduimédn MmdzjHBe &EIGH
Bteso 52 zOk ¢ j dzf MEsdz? C 5 ©GOL f otsH jJ B d
f SHAtfs@tc ik gdd MtcOodzdo O Ismw s zZdz
Cslsster n B dz d&OftOQodzj dz f slss€ BIctcOY(d:
CltsctcOWdud MSCded WEMHI BPoh d jZalleua ettalg RO08 dzd W «
Yunusbayev et. al., 2015 1 s HdzwW ddzHtsj ototsyf g2 i@OEIS2 W
fSHaBH HEtS Mdms st dzgJ B' dz L OHJ 2 Mlso tso Odz.

1 Olsts dz sHUzEC tcOIsdzes dMmMmdzy H 59 OdzZO M mis
MtezC sktets? c¢Jj W sdzH O s 2dzvyd?2 d dr &
YyYoOhj eoefMmjets SCOLTroaOOdkztsMm!, Ykt ttd dzd dzc
tesdzsecePY dyj Misets Mtsmj HMlse O, dzts Hdzv o
BdteO L OCsdzsd3] tedzsMlis s¢COL" 9 OdzO M sBtcOls
SOC B2 OdOkzdL dzy ftetsetsHdddzmw, dzts dzj tSH 0z
qazHsjotets j 2MCdJ fsfkzdvydd ddzd d=- G
didzi His9 Olsj dzj 2 teOL H J dzd dzd ! : S H dzd i tcd
Gjdgj sduyj My MatsHMmMbeats dijyHE tOL d" &g



dzj L dz2Oydilsj dz' dets, ©O, Mmdzj HBso Olsj dz/ dats,  dzH 5,
flsy dd wLr Ctsotets LOddMlsose Oded W Bz BL L d3
LdzOyd dzr = tsilsff § yOls [Baledi ed al.,c200aztRWstsetzietjal., 2000;
Yunusbayev etal., 2012; Pagani et al.,, 2017 IsseHO GCOC HiclzG
sB dzOtczy do Odzd yJjlsSkzs Mt e dzOMmts 9 O dzadesdrds ! C
G tc O dischyger et al., 2005

C e demdwY dJdzH 51 ® st jd2iy e ts dz! dRjtss dA] " Is d v
BloctsdzL sS9 t5G 15 94 C0O. J] 20 ftesH Bdzy OdzO M Is
fnj ¢ sH dgv : LOoatsjoOdedw ¢dzj SMOdzZHtcO® [ OC j HE
MdzOowdz © wtejHdzed] o] ¢ O, Cosdzsded L Oydw 1
sdBdtc! o 1ttt otcj Y, Mistdtednygj dz'lsfiglls af tdc Iy
tcOMY toctsMmlis tc O dzv dzd qdzntsjotetst j 2 MC dJ wired
GJWzBW BdzH B9 Issets WBdetsy J Msa O fsilzdvyd?2,
wiLrg¢Oa. R yYlksB" trnoOldls! tc@LLdeyid Ist o jedg' da
qdziHsjotestf j2yjo dzaj Ibtsdz Cts o yjdzsd ( yls
&zOodetsdzi § tBhdJ yjtelsr dmlststedd dr ¢ j dafs
ddzisjotestf j2yjo d dR SlsHjd dZ 7 f 5§ &dzw
mMemtej H Silstsyd dzd L dzO oiz® dzfm SR A HaAN ¢ s Dtc iz
Jddzntsjotetstf j 2 ME 2 Mmj &3 (.

{ Mdzd L O OHdzsjotetst j2MEdJ d ddaznd2mso
dL zyJ dg HsMisOtsydzts rBteh 5, sts BtsBN O
ZOtc s H ts o dBOD®ISEN C 52 W L 'HISE ods@b | &Gttslz f ff bipjy dzj H t
BN dzts (tetso j HigWats 20 dzp Igdgis 5 52 s 650 fiishigHe) dzic Gz &
f o H MIs OpPdrikig etiz#l. ~2005; Luca et al., 2006; Balanovsky et al., 2008;
Battaglia et al., 2008; Lappalainen et al., 2008; Noveski et al., 2009; Underhill et
al., 2010; Myres et al.,, 2010; Rebala et @b12; Karachanak et al., 2013;
Kushniarevich et al.,2013; Rootsi @t, 2012; Mittnik et al., 20118 [ M B § dzdz’
qdzsjteifm HojHMmMsOQoadw jls dhsstedyd MEd ~tste
osmMstsydz" » MdzOo Y detc# 5] 2 MsCipEdsdts ywz@ 9 dzd dzj |, i



OmMmd dREZVHYEIjdzOe W dzmC s 5 dzO M| dzy dzdk's scdH&@2 d
wiritsets?2 cwlkzffr) o Ikt ydmdzg dz0 Isj teted
sOCx ] f§odddBols! , CdSdls diugfiitd iy JifsteEsas) M
HOdz dzj 2nh dmr dBIGcOYd?2 tkzMMEtsets dQkxH O,
fsfzdzy ydq2 ¢0OL OCtse.

bW dzgj, GtojHmMsOoadlj dzd Otk &z B2 WL
ZOdBSdzj | tOds lsHjddohdifw o jlsoj2
qdzisj ot j2MSdE WL Cse, OSCyj d&dh:

GJ desW sdzgH ff ts-nte3OdptE fij thed® d3 BY' dzB tsly EROp8edzet al.,, tc O
2000; Weale et al., 2001, Nasidze, 2003, Wells et2@l04; Yunusbayev et al.,

2017, dzs M dzgj HEMISOBYydz d©3 kZtetseodzj d3 W dadz
{bHjdz dz' § §s§Ezdivdd ls@Ed]@migniteces, @ER -
Margaryan etal.,2 0 1 2 ; Herrera et al ., 2012, Lo
2013; Hovhannisyan A. et.aR014; Margaryan et al., 2017

Ajd dhidj Hse Oded v :

RLEyYdlIs: G J dzts W ts dzH W H O f s zdzv yd?2,
qzHsjotesf j2ME B2 WL ' Ctsots?2 fmjds d, d8
CictO¥dyujmMSdr MemMjuj2, fttddOHdy0hd!
9" wodls! Milsj ff j dz Mse &zOMtse Odzdzats Mis d d
qdzisjotesf j2MCdr §fbzdy yd2 o ediBsiiun ml
h lesS 56 dasdBdy’ o5 Ok lstshmsddy & § Odzj dzv 3.

1 OHOyd dMmMmdzj Hise Odad W

1. [ f tcfzef Js fisd ¢4 dz GJda sdud MS sets
ddzisjotestf j2yjo 6 ftsddtscj desdide &3 H O dzdz
MieOodej dedV (ddzHtsjotesy j2MSdeE d cjBEteOWc
wireserrn Midd?) d  gododeskjifddsth . § OO IS N
fsfdzyydesfifihigis? dddecesdmisdyj mMes2 mj d!



2. stsdzd ud Mise § dedets tyd dedIls! Misj §dde' M-
Gjdzi bduimMSdn tjStdmbbekzSyd? tsHlsso d
f sdzdzts 6 j dzets Bz’ o3 RBOtS j e O k) .

3. RLEUdl' f ts1 khyrCuedvddzieS @sRls tizd dz¢ o d fls d 1
dqdzH s @B M B d Hrtde ARSI O d3 o dz8 yOW ¢
L sdz08 dhsedyj Mites § iz @GEHOJd R L &Y g1 ¢ t

4. RLEY]IS! fsfkdyydd Otk dmss?2  dd
qdzisjotoslf j 2 S 52 MF Bedssts BBOLs j €Od Y

5. ww©Oodadls' ¢ dzs¥ sdztsy b dO®tadfRdzi 205 d !
sitttdststtdd twOMMj.djddY d o HJOMY{ ]

1 Oz ydzOvw dztse dL dzO.

J HOdzdzs 3  d M Mifizjj tadsre Odzdifdic s @ j H j dzs yJ dzj
Gddad sdud MS&tsjy drizyjddy f§sflzdYyd?2 j ddHts
f s dzodidscigdz” = HYOSzdzl md dets? BN Jqtodes? @ dzl dzd
fsfkzdvydd ©OLd & ctkzff dJhHsjots] j2met
oz f s dzHtlgj otetstf j 2 MC d J) to ttotgfHizj ddntsy d of .ts dzdzts G
MCOdzd oy Pdedy Htoeso j ol d a5 AR NI MIsYts e s 8"
Bsekzls ttOMmMdzOIstedo Ols! Mw C OC HROES EBIEY P o
fklsd dr BdcEPwed? | dzO sMmdzs o § H Odzdz" ~
Gjdeslsdf Jtetseo Odad W HOdZO Ctdzdyj Mise j dzdzOW w
dL d&B3j dzydoetsmilsd ddzntsjotestf j2MSdr §sfkzdvyd
BdzdL sMisd d ¢6jtscteOW dyd MS ddiz v GOMfnjlstdsovr dgd W
ftcso jHjdz OdzOdzdL Mlsj§f jded Mtsc dzOMmiseo Odzdzts iy
(s BOtcLjets@sMEDR ) ttOMMilssW dzd I dz® o W dsif Clztsiz
Cteffr JddHtsjotsf j2MSB2 Mjdk d dO shdase,
e Mo j dedz' & das®$ j'Bjo HIQdzdE(jrdz ¢ j desW sdgH  H s
or wodzj des MlstckzClskztcd tctsp Oz 4 dzt=2j dzis ¥V hdizH @O 5



tcOo dzgd dzdz" | dHftf @ @dptd Mtsh tcOdzj dzgdj G j dasW ts¢
(5 ROk pedHEnEd ) .

1 0SCIkdyj MSOw L dzOyd dBsfls: .

| Oz WdsOCIsd uj MS OY i gz y dhgsdgjisy sfo Oded v Mt
Mz Hiz® Y RBocofed SC Y dsMis: § sdzk yj dzdets?2 d daW t
G J WzasdzH O dL zyd dedz’ m diso te StHidssm o | HiBdgdMit J udj
Hy BsetcOW dyj MEtsets d@sdedlssted dze O, o C dzsg yO!
Gj desW tsdzH O ) o] L Bddlss@nyj dfOoddHsmdR0O di3d ¢
B AL Isdzdyd M dr BOC SO .

l e’ ML OO @AzZGOdamz = s teOMftcj H dzj C
GO tc C J tatcas dis fifitstxizis d3 j (to Wi CpStsefider, Xpplied Biosystemy o
fsfkdzvydwr Otedi3vwdz, ctokzLrddz, HBdZNSdR COL (
By dls feddd dzv Is!-dpivH 9 dApE ;s P B datsS MY j telsdL .
toj W Jtej dzldets? B OL T fted dHJdsdWdSOydd dz
otsL Iy desets ftosd Mnr B HJ dedavis tfdffEifkizr=. ¢ Of dzt

l-stcj Is! o &k y jfdzdzr j tej L zdz' IsQOlsT o Oy dz H
tcOMYf tcigds([t¥ Odff dzgH s j o tetsf j2MECdmr wL M CBso, fmls t
OteB™ dzMC 52 MO o Qagl§tls? WL ' Ctsor o ctekzfy. I
o Oy dz" , o btz udmdzi MfJjydoddmlsod Mmds,
Odzlste s if 5 dzts ¢ O d3, Oten j Bdzis e O3, dMmlststed ¢ O3,
dmsted dOtcsHBe ddHtsjotesl j2MEB2 WL Csot
dimyf sdz' Lz sm¥ o -fpkQdzsdsd y BUPGdzFtesy) M.
L OtckzB jydz" n tstocc Odad L OYyd[jwdj: Is day ju fp Sud 2¢ [ dpitrh§ ok
Rdzmisdlskls Bh j2 c¢jdjlsdsSd ddks. 1MIRd. szl O¢
wir CtsL dzOdzed W t o1, t simMimd?2 M¢ d?2 GtsmizH
dzd o j eipdlIsj Is, sOLOMSCd?2 d mOt! CtsafmCd?
skBOdNSd?2 ctfkzhOtemise jdzdz’ 2 d8j HdyddemS d:
Csd3dIsjls A, CMissdzm ¢ d 2 Bdtsyd dzlsts, d R dzfl
1 OydtsdzOdz! dets?2 OCOHJ B dOES ¢ted3j dzd (.



] sdzsy Jdzdvw, orfr desimddzr 4 d&O L O dlsk:

1. 1 s zdzvydd, Costew h (j O wiLr COa
md Bdd MM Hdedd M ded B ddeswiLr yde" § §65§kd
CjdjsduimMedj oL OdBstslsdztsh j dad We O &f Iy fipda d;
WOCIktetsdy ( S Btetej dzw ydvw iy Hbk c¢jdzjIsdyd m¢
fsfzdvyvyd?2 0, 72). Il dzdwded § dzddzeodMmisdyd M
tcOMmMMmdiisIstcj dzd d oLOdBsIsdetsh j dzd 2 slsH J dz' «
(st WWdydJ delsH @58)stej dzv ydd

2. [ BN 2 Qe tsdig desW sdzH O d tBh dj SNP
ZOtesHtse ddzHtsjotef j2MEts?2 wiLr Ctsott?2 Mmjd
( f OdijedoChipdzy 5B dZOWlzy J d2r . ¢ OdzdL ¢ sBYf dzj &
Yysts teOmMftetsMmistcOdzj dedj ddeHntsjotetsty j2mEda Wi
Czdzt Is te@pfsdgfids o s Oded W, O deJ HJ BdyYd MEs2

3. y Ofmls dzOwW Cstotej dzv yd v -n tedsjdsizjmlssdiRag 59 d
zd zG o dMmisdud M dnr H OdzdznazO a1 vdatzn CdERtc S ST ¢ B
tc O dzO dzlz dzs H dzw Cjdzgj sduydi M¢dAd 08l cj
#dzj Hts9 Ols j dz' dzts, Gdpdiztsat ts digdzO disdz tc j B3 dz W
ftoj BN jMise jdedets L O Muyjls Ooltrilstsdzdetsc s f
Br dzs ftoj ddzzh j mMised datias’ € ko iz tc dzr of3

4, | J des W ts dzH Otcdzw dz HJOMY Ster o sy tots
dimssted yd ME 52 bjtttedlststedd Otcd3™ ez "fdtatdn il
¢ Of dzts ¢ tc 24 tf ©dige M LAY, IMETRGM285.

5. | J dzsWisdzH  Oted3w dz MatsHjdz i Mtsotej d3d
fsfzdvydwvdsd, d tSddyd dz tsls 6J dtsW sdH O daC

dlsjfjdz HBMIste jtodzetmisd d OftesBOyYydw toj

t OBsIsO {ftcj HMIs OB das pfafnd  daBts dastsidz - Zyd «
cl 11 Ae. (f smCo O, 2014, 2015) ; dzO0 ¢ f
L Isdzesdzse dv s Qo COLOeée (uvusddzdmd, 2016) ; E
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(] &zOL ¢ 5, Z SlsdzOdzH d Vv 2015) ; dzO VI
&3 HJ yd dzm & d GJdijjgscBtRacc, (4 QLIS ) ; dzO
CcCLMSCBoOVY dzdIsdE O d WL " GCtser j CtsdgW dzd € [
2014) ; &zZO0 Cwdctcj MMy ¢The 19th Congre
Associati on AANnt hropol ogy: Uni ty I n
Ctoda? Jtod dzygddz' cletgelmgde € d dzOMj dzj dedvw d 1 Isdz
foOodzvIsd 5.41. trySssce 0. ([tsmMEeaO, 2013); c
] JdzgiIsdCtso d uwjdzj Gag@tsdzlpicts02.01 4] sMidtsgion H |
Ctdaw Jtoj deydd codzj SMmiyjombdy ulsjddwe f§Od3
dbdzj SMjdo0O 1.1, cYyjztso j& o BCtolzyosh j2
([ smMCo 0O, 2014) .

Jdyder 2 9C d&zOH Ooltstc® o dMmMMmdzj Hiso Odzd J .

b o Is 5 tizls Upplats s dzdz] dzO Isj ~dzd yd MS OwW yYOMmls+ e
9" Hjdzjdedd r1r1s dL 250 BtKOLYtse OtediV dz
n Iz Btedidzs” d3 d3j IStsH 53, gL d3j o4 dzd § ¢ sdayJ ozl
7900HT) , Wistecd3dtetse Odzd | tceOB tsydn, Otcn d o
dze / BC &= sqzgzp S yd2 Hdzw EZCOLOdzdzr = o7 hj s
SNP ®&BOté jteses d WikOGcd3j dzlsdzr stz tzdsli 6 TR
Isd mded yd M ts2 s s Of dddczw L lztsd3 G J ded Isd yd fi
3130x1 , Applied Biosystems) 250 BBtOL
sBteOL yso HBEZMNEdr COL OCtso, 132 BtOL Yt
sOC¢ Y 4§ 94 HJded J BOL HOdzdz" =  tQdeSlzjdis dsCRls s
GJdzslsdf Jtetso Odzd W . bolstste fticseo j dz slsBtsts
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feOovLr $O -MOWdlsdaGlgE3d d S OoCOLMEdid v
tcOLodlsd] {1 IsO 6ditlsjLO fodzyddzO o IIstolzt
RO Odztfld8P1 981 ¢cc) . 4 56 d&zOMmdets dedinfLtsils j o 4 1 U .
R9 Odztso O tc Odzj 4 ofmicet dL JqdzHts j o totstf j 2
OdzOlssdzd 2 MC d2 ftecOWL" €. JltosdL sh dzslsts s dz
cO2tsded teBY dzZMSEsets 2O ste! wW. [IsMmMEHO o]
dzO L Of OH . [ Odz! dgj 2h j 3z jR®C P dzj dzapth dzts
ftejHh jMsoatso Odzs jj ydzjdzjdedy dO cwhkzf fr
J H dsdaf) dzdz" d3 dzOte ts Hotdfdis N dAj B Itiste 'Y o dzts o ¢ L Ofn
dzOc mits'jictcIststcds cdftslsjlsduyj MEts?2 §teOtesH d


http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%BE%D0%B5%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%86%D1%8B
http://ru.wikipedia.org/wiki/1873_%D0%B3%D0%BE%D0%B4
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[ddzcodmisduj MSOW Okcbkdj dlsOydw toiOsdsizts 2
dMf sdz' L 59 Odzd d-d fiplictOte dlaq sl s cltts B ssH O  f
sjstedd wWL' SCwsorn LOd&Msotes Odzd?2, Slsw d
s dzj St &3 YOMsdy 8 oty totsfnOds. [ wg d
qdzHtsj otesf J 2MCdJ dBdecttOydd DMEdEasEsdaydy
COC ItskOdz &zOwW +Isdzgdyj MSOw ¢t Sy Odefypdw e,
Modkdn doHsjotesf j2MSde HJOdj Clstse o d&3j
420 dzj dzgd W, ZOMEZOdoe O h jetsmw dzO® teOL dzd ydz
wipr gL, 1sfdzjHdj ity diyj dk sasasds.c d
fsCOLr 90jIs dzj ismistswlisj dz' detsfyls: cdytslsjL,
Odzstesf sdzse duj MS dj Ctedlsjted d f tcd L ls dz
Oten j tsdzts Sl fsSBs te j dzd HL j,). Ro Odztse, 1984
[lbHjd dzcéts o dzd BOdedw Mistsdls § ¢ O twHfdlsz)
dqdzisjotetstf j2yjo o AjdaRlstc @dzS R . [ oftelzOf s OC
ftejHY sSdsy dlk: Mkh jMlsotseo Odzdj HEMIsOIstsy dzt
CdzglsOCIstses dJdzHtsjotesty j2MSCdE wir S M Lt
fesmskdzdelzj B2 dzj ¢ slsstoikd | d2dzf.o J&is tf 3D
Oteln j sdzsd dsds 5B dzOMls ! dzd YAy @ridsias B nCdjtts O 3 € d
oMY tesMistcOdzj dedzgs?2 o ©Bh Jqledetsds Otej Odzj [ ot
HS 0StOdd d Hj®Bsdhistedtezs " j2 EHdodls
sBh dzsfls! dBsec kO B' MEEDOD Kz & fiylisiotdsio, Olsls O
dzj S sIstster | deffindzisH sde@dsdiydd W L[ldénfs 498R BN
4 ZOB tsMis! tOMMKEOLteds O Bs?2 dBsHjdd L OCd
MmMsmissw dzd d sfdmols! qdzHntsjotetsyf J 2MCdJ

dzj EHBBO dzj Iso stedIsj dz' dzts ts I9dg Ooyidasils) 2 i€ s[H- 0 ddrQ)jte
otsMmMistsE BlIs 1 dzj { 60O.

vOCdd3 tsBtOL 543, dzd dzc o dMmisdyd MmS d4J d Ote
Bselkzls Brls! BHoESL ZOYds ddsjtftejlsdicss O
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EsCOddL Oydd fOtsHddr dqeéHBEfesHP e
I st @ONiEjiddr (st sMsOjlmv Edsds dgj t

12. 1 Jdzi sdud MSdj BOwLS j e daj ldfdsufjAmpewdfd
dmmdzj Hse Odzd W rn tOL dzd ydz" = dzd dzg o d fr
1.2.1.f OS jYsT to s d&ts ) ts s

Y-n tots @3 i) H)®@E@GOW dBOdzj dz2r COW o G J desdsd U
dzd M sCtdizts td Wt ¢ @t dzts 3O) d depftgi s |
WEZd yd sdzOdz' dets QLahmdtal.d20]. [ clzOdztsfadzj j Is tcOL d3j
60 Mb, 40 dL Sobtttra ftedatsHdlsMmMw dO ¢
tcjeddz YBHEGCOLHjdVEI dO Isted BdzsC O: i

yJ dedgg tor , Telstgtwsd] H d dzj H dzd dzdisdz® H fify I @dz! d d:
EyomlsS j HdzdWtussdss sz vy | j Isttd B dzsS O
ftsolststor dzts d d3d dzdzts Istcj Isd 2 B dzts € tsls d

fcsCOLOIjdzvdk3d o0tdOBj dz detsfylsd. "u QLS H dAs &
BteOl! jo. Ajdstesdzjtedsr 2 tjedtsd OS] HJ
9 Otcd OB j dz! detsfyls! , st stsdilz o &3] dzdats s dzdits y O fr
GJdaj sdud M& dn~ [Galryajixial =2609.dzd ¥ -

g j2yYyofmr OB dzj dL o j MisdzO dzts$ B dzdets Oy d
OCIsdeodzr » jHddedy. 78 dL dedr wWodzws Isfpw B
Yyoms! Colusussy jMEG6 ) dzdz" § Ssfdd 9 fmj di3j2Mm
ftoj HMIsOo dzj dz' Is s dz{ullsty {f 1© ieladizts2006]; S dblifa ef, 2.,

2003.
[ BT ydzs o fRiitctEdgEgdPvils dzO Mmdzj HEe h dj ctolzit

T PAR (Pseudoautosomal Regidn G j dz' fMmMioHtsOkIssMisd3d

PAR1 d PAR2), dsS OdzdL 59 OdeBtefs dzs fils fizts
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IXiY cEdRsdzsedyds j cGjdg, dsCOdzdL s Odz
sB &zOmMswvwes Yp d Ygq.
TY T M juydddude § tdziseg] dedz’'tgjOMmY daj toj ¢ 5 d3B
sBdzOMswa Yp d Yq.

1 &zZOG sH OteW dzO dzd y d ® - h a3t tetlzs  Ydatz@ P A
~nlotsBESME®BROR, dd ttjeobkdwiodts Ctsdzd ¢ cdtelze Is
tcjedsdzse o Ldetslsjdzy d §Ondlsjdzai oW OL T
~lotsRBsMsdgd dlg3OfIs Eyomisdw o tj Ctsd3s d dzOy
dzj 6 j SsdidB ddzd oz ¥ N jr2tc ts iR 3@ figki? MONN Me¥ombinant
Region Y chr omosome) . NRY tyjddeo Oj lsigw
d de@jls f ted d3j tcdzts 9[HambnwereYal., 200k d3ts fi) ts d3"

ltedmMizsMEBRY ] tBEMdzOs dzdo Oj Is Moz 2 (
f cdzd IstcWtesg®siYsdzr Mtcj Hd o MJ » [HAaMmeletts 5 d3ts fi
al., 2003. ] ddzgjIsdyd mMms Ow o Oted OB j dz! dztsfls N R
BzlsOydisdede” d3 ff etsyj Mintsds. Cls L dzOydis, Y ls
mMsB 52 h ®fg gz iz Hzlz © cLOfdm! e BzlsOyd s d
ficsHBdydIsj dz/ degsd3 W HLE i 5C t5dzj-Aiad 8 dzts ) ts d3O
OdzOzse dydz©® dlsr1s. 185 9 wldzdydd s dls)
Btsdz: h j 16 Is. § . dz d GH]J i tcj B tkaks @30
wodw jlsipw RtcOtkd 2P jaksh@Bedzsc s § Sdgdvdzs to W
CsteOL HiS B tsdzj j [udloighit@dse®B0q; hdametal., 2004.

1dded sdud mMSdj d3OLSEJter €& Jotis Jdfistidset3| dz@3tsls)
tcOL H J dzd Is ¢ &Z0 MmMdzj Hkzshdj ¢ d&zoMmMmr : dB3d € te s f
(dzsMsiy 1 ( DYF155S1) JHJdzMlise J dedzr 2 Y tej HML
MsH j YIS 05 KW tcOc d3j delstso  H dzd dets?2 ZIWblinj@tc sy
al, 1999) d dzfmJ Wwidizf ydd ( dzOY ted d3jitadz] dgljddizsiGs yed W dzt
DYS287 (Y A[PMammeretal. S290.

ravdLr ey dzdv Mmbsjfjdd wsHMisaO dBIYHE
stejBERJIsMw &BOwEjte M ddL Cts?2 o jtesWisdatsmls!
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sBtcOIlsdzr ~ BzlsOYyd?2, O LdOydls m dzdL €52
BOtes j teso, slse j yos h dan iH®Odgdg’ i3S NIPtc | 6 I§© Ot
Bzlsd e OdztcOL dzd yOj Isfqw s HOdzdz" d3 tcOL dzr
Mt H dzj d5 D, 8FSKW@z M de@lokting & & A&OP A e} al., 2009;
Mendezet al., 2012;Pozniket al., 2013,Francalacciet al., 2014 Karmin et al.,
2019.1 s sdzr Sk L Istslsy jdg i g Qitdifisiotdsd Qs o s
Istsdz? €8 ©® Ho LSNP pddBYOdzlzOE T 9 O Is B d dzOte dz’
BdOdzdzj dz' dzr dzd dglBRsCupidecrardtpotyrdodphism¥ [Thomas
199d.s sd3B d d&zOydd UEP BtcOL ¥ Is ¢ dasdffmvy dredzw
9" HJ dzj dzdtelz feMdlihgetalk 20017].

J dZzOMmilstsw h j j otej B tBh jfteddawIsts2 W do
CdzommdW d< Oydj 2 COf dzsctelzff W dzw j Isfw
Cdem s tc Yy d lz-ei3ip ts df s 563§ o [Y Z0rOnbsonseGaondortium
2007. 4 56 dZOMdzs { Ists52 C dzOfgfgd Waf S@wyd dh ¢ =z  Hit
-~ lots s Mts dzr Mtso toj 3 dzdets G t5 YyJ ztse j € O 9" H,
sBtsL &Z2Z0yOj d3" = BEZzCo ORI dOIddMEsets OdzW Oo
o Cdztg yodzO 243 OGS j O, fs CBhlsster d3 sy C
CdzOMlsj 6O, R OtOS Is jjtafde dy " Q@fd2dinjwvdz! " tafy Hiy i) s ts
f sfmdzj His9 Olsj dz' dzr = fs ftesdmatsyHj ded b B g
ftcsHodY jddWv Bls C(tstcdz" HjtjoO € ojloawdg
OB MEdJ yqwtsr d [eBlsd @diddsd) ].B b L ¢z0 c2s0H00a
cdB S tsmisd 1 Ists 2L dnte dgisyj "dzj 2 fismdzi His9 Ols j dz
des 3] dz€ zOlskztclz 5 d3jtej BB Ol jdedw datsor
Hteczedms 9o j2?2 Htcjo® ECEBOLELE GE&SBHESEY S
[http://www.isoggord/].

1d dB@Bdde "k tesdzr o §sflkzdvydgddticke gf
sdf d30 i STRqshert tandemrepeat} . L STR it MtcOo dzj
Isd &3t r Bzlsdtetso Odzd v frEsf ity to0O LSt e OL d 4
Hy dzOj s dnr BdzjLdzr d3 dJdemistclzd3 dzlstsadz o ¢t
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tsls y s o [fpblmdoet al., 1997; Ljubkovimet a., 200§ d H dzv O dzO dzc
cOL dzetstsB tcOL d W ¢ O fedddflsdqtfctmlz f $ dzlz IsHdfdtc j H j dzv
[Mountainet al., 2003. s OC $JRo Otcd Oydd (BRSOt Is { tot
Misidf | sHMise © siIsH j [Brikdeinfeol ef ab, i 2008Y g @6k d3J
Istsc ts, STR st ¢ Miffodf'Ad ydsdades?2 ¢ d
clsdzj Cdzw tcdzr = YOMwe o tsH deO s P te jsHsjHAz jdnzflzr
[Gusmacetal., 2003.

(Y BHddd HRsHsEEsfsodyd Wo dzv j sfpw o
CdzOMmlsjtedL Oydd JvV 9 Otcd Odzlsts o . NRY d#OC Is
zsCkfm d fJted {1 Isd3, d Misd Mise j dzdzts, fsHO J
[Hammer et al., 2003. 1 s tsdzt S22 1 WWJjCIsde dzOw yd M
~lesdisMsd 9 4 tOL O dj dz' h j, Xupjteds dztsdgs dP Iz Is t
FlotsBsMRBO o ctsteOL HES B HJ hdjjdzj fisld jut méed .j
fsHo Jtey JdzO 1 WW jClsOdZ Hiej2WO (, CO¢ Mmdzj
Misd 4 dz* ¢ C jJ2scic@®fdlsj thd sOyd d [Karafded dtal., o Ote d
2002;Lucaetal., 2007. d IstczC Isztc d tc 5 9 O dzdzts ) i& 't tstgBfifstds] H
o fJtosmistc®dzfiplsopjtsdg'hh j2 Misjtfjded EMmddzdoe Oj
st j dzdets s j 2 yj dztse j € O: O tcd d3j 6  Olsted
dmissted d YJ dztse j yj mMlse O CBtOL HIS yoh j
ofmistc] Yyoj d3smlsd T osdzdecOdddd o1 hj [Cavilis MmtcO
Sforza L.L., 2003 v O¢, L dz0y 4 dzd W sO¢ dn f sCOL (
HdW W j toj dzy d@adoFef,, ®€OEEyj dedzr j] HdzW tsHdad R«
dzs 5 ttOLdzr d3 s Odz BOSE jtetso ;3 HEE 'Y jn tof
YJ €3 H dzv &Bls1 | [Varzdriet@lz BaSG) s d3H dzv Yy dzts iz® o W dzin €
fsfzdvyd? B dzfs f 5C 0L Odzts, Yls ts By sy
-~ lotsdBts M ts d3r o 7 tOL or h j, Yyd d@3 teOL dztstsB t6(
1 s @O PwrOdgso MAY. d Hts. ,

I'mg, 4t udfmdzj dedz" § o7 N j  tMtse j dzdatsfr
0 dzd ¢ s dzj  dz' digs =fdgziHsdeiz d3g J IS4 Cydd By yctelzy §t
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tcd C sHANded Hj 9 dzd =~ d3zdROGEbeyal,? 20Q7) Stntebal), ¢ O
2010;Underhilletal., 1997.

1220 lssmsdd j KOS jter

] f sfmdzj Hded § dzj MG tsdz! ¢ 5 -Gy sdayj Mt
dimmdzj Hiso Odgdls'dRo dzg iy dOY sdz? L 28 sfypw  § sdzdets G
f OdzJ dzd . Ren dMftdz L tse Odzd j fsLotsdzw jIs {1
Mslsjdz Isr Mwy dBOws jtetsea. 1 jtoo sdzOyOdz! dets df
HOdzdzr » f sBdzdzetse j desd3dz » § Odzd dzj 2, ftod HdzOL «
1 ORftsdz M jJ vuydfmdzs § sflzdzw ydesdaeder 7 dMmmdzj H ¢
i tedd fllodsadimina 55, lllumina 66k  H to)fYhukhayewet
al., 2015; Fedorovaet al., 2013. [HdZOC 5 Ists, Ylsts H Odzdz
tcOLtcOBBISOdzr Hdzw BjHJUY degeff & yQ 2§ 2 dzOH Pt
tejLlzdz sOIsT : misd § 4 dz BN st zdzv yd ts dzdzts 2
fsMtejHMmsotsd dn dMfsd Ltse Odedv, B’ tzO
dmMf sdz L s Odzf-J e BBERF Bso rausbaywwetw.OWIIls |
fted dLikyjdzdd ¢ OpX OzHAdtsfn ' tsefzrdgvdgd Is!  dzd
djojdzesds s O COL J: otsMmissydzr 2 d L Of OH dzf
f sdzd BBs o V- L RS iYs d3" o  dz0O fipy" ddgt=dzdifdts $sOQ oG dAS. O
GJdsWBdZHO s0O08COLO d2O yYJbsrtey 1 IsdesGj B8Gte
ColststcOX Isq BtezO® MtsB Mise j dzdzOW, BOY BtedzOW G O
CSGHO HBttsdMisswh dj §ddtej dsddzr §j dMf
toj L zdz sOIsr , f tsdzlz uj dedz" JY-mtctisd3tsdusidzy j dzdndz M @3
Bdzsy j Miso 5.

Rd&3j dedes f 51 Ists3lz MtcOL Iz dzd Mmdetsdz] § s
tcOL OB 5Is € 52 f Odzj dzj 2 f o HdzOL dzOyJ dzdz’ n
Gjdzgj sduyd M¢dn dMmMmdzj Hise Odzd 2 . 10 doOmlssw
wodwelsfpw He j GenOChgh, ffsQ dajOdzizO v Geffidgrdphidz y © i) L
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Project Agiom HumanOriging MtsL H Odzdz@V {ff @RI OMls ts
Ctsdzdzj CIsdo ©, | OoaOH, wZ¢. 1dyd & fd
LIsdr Hokm §Odzj dzj 2 .

Affymetrix HumanOrigins

10dBtsdzy §J B kzdwtdOv § sSddtsce | dztsdzdzOw
629 O0OOSNP, HOdzdzr | 8 Ctslstster n B ' dzdts fif Asodrtrgdi 2dz'
Blzh d3j dzts o , P stkzB O, fded3d § o, WieOday lzL
COBBtsSHYdJ2Yyjo, dBsdetddktse, §fO0fkzOMmse, M dd3t
f Odzj dz# MtsHjtey dls HBYdzddIlsjdzt dzr j 87 000
d YRtesBshmsd . 4 5L H Ols[.dReich 4 I©M2v | § O dzj s
ftcj HMIsOoadzw jIs MiBt52 mModzlz ¢ zz yh k2 ® f Odz
Yy dzse j yimMse © d ftojotsmMatsHdls 5 Matsddy ¢
dmf sdz L s9 Odzed §j d3 G J dztsils d {f Hfluenare @dgthy E yffjts ]
s 2B dzd ¢ 59 Odzts dzj MEC sdzr € 5 BOMh BB gick A
ftcj HMIsOo dzj dz@ tstcd fHdakaDalz' 2025;|jazasdiset a&,H014.
158 Hted 1 lstsds fted tOLtcOBSISE f Odzj dzd &z
Il simistsydets? roeotetsfr, wdBdtcd, [ Odz dzgj cts | tsf

GenoChip

[ OdzdzOV 5 dzdzts ¢ jipssidgdsl WD 800 dE) s s s d3dz" -
nlos B MtSHEz RO SOCHINPYI-Bto®RONsdE d 3 300
RdzW Stcd3OIlsd o dets L dzOyddzr j dBOtGE jtor HAzW tcOL t
Btsdzj J yJjda 450 fsfzdvyd?2 BJtceO, T o ¢ dz¥
dej OdzH j 6ls Odz' yj o d ENPdzd fsoFirdeesdiz 26 ded@0p ¢
dmf sdz’ L s OdZgrpChifprodej dzf j = Y4 MOB' = i kzd
RZOBdetse s o M j, yidg fted dmfsd L se Odzdd €t
[Elhaik et al., 2013. 1 J e § tor Is GehoChjp@dxffirdetfix Human
OriginsmtsMils o dzv j Is v b6Q s Mis st HJdzf dgdWV {f o
ftcd dMisdy LtsoOdzdd HOdzdzts?2 f QEhaikief al..B ¥ dzO
2014, O + W W jSIkdodzsmis! JVvY tcOB BAruhKumarey j dzts d
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al, 2015, cHj ftsH] Bskhsttdtess Odzs, tmfisls’ ¢ j
i bfse St ddekjls d M ¢jscwOWdj2 d

BOLE jter twWOLd n Isditse o

Rd@zHtsSjoteslf j2MCOW w L rCtsoOw Mmjd3rw o daC
dsdzts ¢ sy d mdzj dzdzts 2, fs Ctdzdyj Mse b LdzCOE2 ot
Bty . 1JikHdodlsj dz dzts, Yylsts kyg dzr J, 9 Ist
ddzls j toj Mtse O©dzd My ftoctsB dzj dBts 2 ZsC OdzdL Oydd
Wi rCtses d tSlHjdz d2f 3 { sOf O tcOMY tetsfls te C

{ H dzts dL &zOd B sdzj | dL o j Mmisdz =~ d mf
qdzHisjotetsf Jj2MEdr dzOtetsH sOf dofrteztsee j HNjvdzBo L dz@
GSHBY. J JGts WmsdtsctcOW dd, Mls©eh j 2 € dzO
sB BN j df ftesojHjdedzr § dd3 d Jet Ctsdzdzj 6
BJ dzCtso ' n GJdad sdud MS dn BOts g tbisdzOno  dfdotak
1 sdzzyj dzgdzOw daB3d hdqesSts dLej MmlsdzOwW Hj dzH
jJotesf j2MEdr oilzdvyd?2, Mte dzOMmdzBforafdzls j tot
wodzw jlsipw tSlstcOy jdzdj d3 ©  jteobky tsydjted H!
fesmMitsdz S fHOo do'y h Qo BHS h [dazbisf r ¢ o
JqdzHsjotetsf jJ2MEB2 Mjd' d, o wWodzj dgdetsy Mn st
CJdsWsdzH O d dddkeodmisdyi M 2 dL o3 dzyd o
fsfzdvyvyd?2.

4Od3 L. L.-SfCGavwvallomjceHO ftesweodzv dz
ftoesdmMrfdzp tizff8totsti j2yjo d BBAZOHOjIs tsted G«
1L Istsls mud Is, ts dz, Zlso j ey i@ 6 Rgnfige t8z] 6 d §
ftieslsdostej yoOls Htlkze Hkzekz, O dzdh'® {fHIse
Yylsts dzgvd du Cktee Odzdzts? Clzdz' sk’ , i
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f slstsd3¢c O3 dzOMJ dzj dzgdwv BJctedteso Ooh j e Ist
Moslse jIsmisaedd M {tIsdd3 1 Sy OdzgmMdw dJdzgHtsj 91
ZOyodzoms 9 500 djls dzOLOH. [ Odz' dzj 2" § §
ftotsH sdzy  dzsfg'tc Oalz’ M edsstcj ¢ d sz Hkz HHO 0 dz@Ay s
fsf Ozts, o j tetsw Is d@avalliSfQrza, j129% 1 O dz€ O dzr

S ts ) dzts o dzts 2 BOMMd e tcOB tsls IS dL zy
JqdzHisj otetst J 2 MG 52 wipr Ciso ts2 mMd &3 d o j dzipw
fsdzd Bste¥W-FleEBsMsdz" d &bsris, d kB34 ¢
o T®H " . ltedyj ds o Btsdz! h ddzmise j MlsOls j 2
tcOMYf tetsMistc Odzj dzd J qdzinsjotetsf j 2 MG dn woproG
LOddBMiso so Odedw, O dzgj o dBiMisy M ttOMY tesmlist

v 06, 9 RdsseBsebd j, 2000 tsCOL Odets, Yylsts M
[otofBtcdtczj s MEtstey J CGjBEeOWduj ME oOw
zd dze o dMmisdyd MS s tsHmMlseats. | Oy dets, yYlsts o
Csdzd yd Mlso jdzdz" | dddzcodMmisdyud MSd4 HOdzdz |
B ssHsdZtedyj MS 2 ssysd L tofpldad s ¢ fflSdagts C
MeBHMiso O WL Ctse dey dME dzt yodzdm: L O dzMmise

]l OB Slsy Bel |l edi et ab! osHROB8 HismizE
f OcOdzdzy d&zd L RO WL " €O d G J dzj Isdré-ds tsodgds mdsedzyd -
Blsr 1 s .- RMMdzj His9 Ols j dzd ftoctso sHJdzd fn tc
8 sMisB dzj dzdz" - Odze OdzyJ o fn Htolzc d d3d f syl
o " W ndzd dzd , Ylsts G4 dzj sdud m&d ts dzd BUd ¢
qdzHtsj otetstf j 2 yOdzd . [ MtsB | dzgdets dzOG dzv H dzts 5
BOtS Y@ Bz, ISEGHO C0¢ Yt d&Blsri1s, O
dzts Hsts f I dzlz & HdWW Jtd dzydOydse o dzz st d dzd
qdzHtsjotetsf j 2 ygj o. RMMdzj Hise Ols j dzd sBi W

slsdatsdls j dz' dzts dzj HOo dzd d3 tOL Hj dzjded j d3 O
fsfdzj HEzE h B BdEcteOydw i3 dZOtetsHise [ ototsy
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4 Httkzets?2 Mestod’ , §td siEHugyasndyJ :

SIsSHjdzt dz' = MstcOdzOr [otetsfr, dzgjtejHGES 91 W
d dddcodmisdyd M¢s2 dL&jdydsshisd. 1 0d8
tc O B tKby@er et al. , 2005, 9 (Bhttets?2 ¢ OL Odzts

CteOdzd y"r (ted L Cd dojodzei] Ay O ddg)i )y Hd dzd dzGc o d fr
fsdzdIlsd yd M s2) GteOdzd y” B3d Y HE GJ te 3O dzts W
fsfzdYydw dd.

I BHIso Jtley HOJIs MedzOMse Odzdzets My ls ! H Odzdz" ~
COtelsd d&zO0,  sdzlz yJ dedzOW Hdzv dzOMJ dzj dzdWw R dzH
J tc Q ECtrtlaux et al. 2003 &O smdzsej HOdzdz' -~
fcsCOLOdzs ftedmikzlsmise dJ Isd § d H®T diVe st j 21
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HicetsxdlsE @ dZsZ G f 7] dzO2HJjdzs © BBEKGO
Ckbdz BEtedzd P ftoj 5B dZOH &jds6 I Of desctezf f O R
{jLEd OIr, fodkzyjdds j ® w©OBSIS] Br
Yylsts o COL Odzdzr = dzOd3d o' h j tcOBtSlsOR,
tc Oy R3O Is tc oD@ Y lisfisf s tc O dzj dzd j JdzHtsj o totstf j 2 )¢
dLEzyddzd ®tBKOL Y’ tcOdgdzj 65 dzi sdzdls©O o R
L OC dz¢ yJ dzd v d3: sBteOL YT RicOdzO dzj Bsc dzd
fsfzdzy yd2 Hdzv dOfmj dzj ddvy [otetsfr . | Olst
1 OCdMisOdz0,0dzpPY ¢ RdePiE® d RdzHdd ¢ OL Odzts
Hicj 8 dzd d3 dzOfj dzj dzdj d@3 ) OctesMO (Mo o] d3J
e dzOMkj sy M tcOfmd cG®discdz] dq | & af dzez®
tcOMf esMisteOdzj dad § d dzH tedsts Qldgm ¢ JJH d dzfnlg of jadzts |
f szbdg(jhdz toj L Edz' sOIstse, Hlsdj yoOsls Oolstster .
fjd MCtsets AELW2Misoa® ddBts HteOoadHd2MS dR
ZOB &z HOj Bsets Moo . {HHisHEEEZOS O s, vy
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SE Of OH dats 2 dbLdd oL dedC Odzts  dzjj Lis@ayd] finck dfts
tcOL dzd ydz' = f S &z dfyyefPtc & jdsjd2d, ¢ selsC ZHO 60O
sCtokyOshdj twijedde . yviIss COMOJjIsmw - sz
odJHBsBRBEZ, kO MIsOZO dhMstsyddStsd oMY tcs
9 r[otsy Iz, O dz20 o tsfigsCL j dpizj 8 Q izl # ) lsixsO df
BIcteOyYydw &3d dzOfj dzj ded™ d, oL By des, ©OMY
] tc O EGallisgpliorente et al. 2016 ISO¢ yJ TBC0OLCC
sB sfMisB dzj dzdets i ls ! Hicj o dzj 68 dzOMJ dzj dzdwv | O@
Ylsts Y tsHIse j oy H 2P Hzdzd || o Brousifaleelmis £016.
ltosBdz B3O BJcecteOYyd?2 o 1tk dgj sdzdlsO
dmmdzj Hso Odzdd Gol dber g et al ., 2016 .
fcdzcots?2 MtsMlsOe 1 WW jCIsdoader » dBdeteOyd?2
dzj sdzdIs© dLd ¢az®ilstbdrg dzv B tots dzL 59 Bfg fsd 20fy CCJCr
Mlsdf4d?2. RMMdzjHBeOded) B'" dzts fHtetso j HXF dzs dz
Aol d3r . bolstster dLEzyddzd tsfkzBdzdttes O
tcOdzdzj 65 d YBBLHAjGts daj sdzdlsO d BtosdzL Sots
Bdzdz SNRMMdzjHEZj BB j] BBKLGOL YT tsls dzts i dzd -
MsBdtOIlsj dzj 2, L j dgdzd H | &' Ofjfed 2 gnded s ts drpfscf) § ¢ 2
fsCOLOz ftedd3j tedes SHd ZOC Bt Msilsdatsh j dac
M Hd BJcetcOdzlstso Hdzw dzj sdzd Isd yJd Lo d3d
LJ dgdzj Hjdzd¥w o r[otetsflz. ¢-C Oftslfisd 2 dg§ & & O yfigfls'
KjdelsteOdz! dzizd Ispjaytgtedfily d sLHdzjeBs dzj sdzdlsO
Hi2Mmlsoadlsj dz' dzets, B &ZzO Yo d Bzh j M lidptgjdrddts
BJctcOdzlstbd &GRY Hddz ftedntsHd zOME" GH EOO D Q dL
Yylsts 1 s0 BJcecteOydqw B' ZO tcOMlsw dzgzlsO 5 9 t6]
sO0Cdd3 BBEKOL 53, d mMdzd o Btsdzj J tc O dz
f sdzd dzsteW d L o3y sHdtstetsH I B-F dzsiiisdds i3rd30d ¢ j dpls
2O dzd yd 4 sBh jGEts C sd3tf sdzj dzls © o weudigs W s
tcOL BB Otcdo O hdrn dz2O wL '™ COR dJqdzHtsjotetst j 2
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fnts dsdzd dad v , Ists ftod d3sj dzj ded § HOdgdzr = fj Co
dL d3j ded dzts Bdgj dedJ EZyjde" ~. 1 JLOodmd dists, to
5B dzOtlzy jd2 cidd sdud MEd2 MG akdep @ty
(otetsfr . ¢ HsmMStsd Sk Btsdz hddzmlsea s kZyj dz
B cteOdzls " -damffdRdgdsf = Mmisi 42 B dzd dasMmdls,
wiLr Ctse sts dZ2ZOftcOh do Ojlsfqw or asH  Istsds,
cOLGtso Otcd o O h i dzO L d GOE | o tadp2jfie d& " oz
sBh d2 C & sdzj dzls. { H dzO ¢ ©oldbeiptet akOFTHs  d f
fMtejHd RBIctOdadstses dL Misjifj2 Htoj 5B ZOH Odzts
MsedzOmizj smY M tOdz] J daCH sty dyry sz H O dzdz’

[ dzv  ffderOszi C 52 dpHsifotiesfd 2 S S22 WL Ctsok
Yjls¢ 52 B cteOydd dzg B' dzts 5B dzOlzY | dat
ModHjlsd d Miseks hdj B BBMNJjd cJjddisdud
fsfzdvyyd?2 1?2 cwkzffr ofmj xJ ddj s lsmw.
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13t JedtsdzOdzy dzr | dmmdzi Hise OdzedW™ ftoj HM
qdzH s j o totsY jRIMCC SO ts2 Mmj d3' d
131R L Zyj dedztsMyls ' sS4nz®@® Y dzh € i@ dzlead dzc o  Mls d Yy

ctozffr dqdHtjotesf j2MEts?2 wL " Coats?2 Mmj d3 d
Gjdzgj sdyjmMe&dr d3OtcC jtotso

1 OdflsdgO o W dzp & OW md d&3* W weo dzw j Isfpw HiSo t
dmmdzj Hiseo Odzed ¥  sMoawh j dzts cdB BMaBdykygtdzls ] ¢
2008; Behar et al., 2010; Cruciani et al., 2007; Grzybowski et al., 2007,
Hellenthaletal., 2014;Jurasetal., 2014;Karachanaletal., 2012;Karlssonetal.,

2006; Karmin etal., 2015;Kasperavidi etal., 2002, 2004Khrunin etal, 2013;

Kushniarevichetal., 2013;Lappalaineretal., 2008;Lao etal., 2008;Malyarchuk

et al.,, 2002, 2003, 2008Mielnik-Sikorskaet al., 2013; Mirabal et al., 2009;

Mittnik et al., 2018; Morozovaet al., 2012; Myres et al., 2011; Perici et al.,

2005; Ralph et al., 2013;Rootsi et al., 2004, 2007, 2012Rosseret al., 2000;

Seminoetal., 2000;Shou etal., 2010;Wells etal., 2003 Underhill etal., 2007,

2010, 2015,Veeramahet al., 2011;Yunusbayewet al. 201 2. ] dzd ¢

1 Isdnrn t@eyglszOd SISH j dz! dzOVin d2PB § Haig @ W W e O &lists

O 9 Btsdz h d dzfmlisoe j dL zyoOdziw sB N dtcdzr 2 C

tcOMf tcsMistcOdzj dzgdj BlsH j dz' dets?2 cOf dzsctelzf f r .
rodzj j o3 twOmimdiislstcd d3 B tsBHEzOS vV P BIc OB B ¢

fted HMIsOo dzj dzd J tStotBHiHBSWYSEZH FOj dzd wWEd B3 sd 4

zdlsj tcOlskztc] dzOSCtsfdzj dz Btsdz' h 852 HBOMMdo H O

&ZOtcsHEs L Ists?2 Gk dr ffdy OmMRd@ddflsd .1 Ot

2007.

stcjHd t©WOBBIS, s dzts 9 O dzdy-~ntc 5 dg® ) W dg dzd tRig &
f sdzsy J dzf 3OL I® Key@asasdd Q 2005. | dzgj2 f§60L
dzddze o dMmlsdyj MEts2, cjteteOWdyjmMeéts?2 d { tsdz
d cJtedBOdesw L ydzr dsd Y sfezdzwvydwdiad. 1 sSHtSB Az



43

d fttd GlHjd dsd ©OMhEske] ddd HAws ©
f sded 30dzd W cJded sdud MEs2 JdREGGEH] 20WBEY '
v 0¢, ¢ OfREsXassfcQ YOI s o | Jted3Oddd M
fMsfjHdy 2 Tldsf® " j 20%. | 6F &8 6 sfiaistcdcl
fetslsdo s sz tetzd s dzh  to O thstelts ) I§ to O dajtoiEGs o

80% o© dzj SBlststcr n 9" BBGE OR) , dzj MC sdz! € s
4 dzs o O dsdizs( 4 0 %) . l 1 O0fOHdts?2 (ot j (
Yomstslss?2 o3 &z hj 10 %. dkzh jmMsoseo Odzedj M

LOMIsQodzv jIs dzOf LOHE&GOEEHNIs tisO digjtidy, j rjszO
Moftcseo sy HOsM! dJdalsd deld o dz" d3d B cteOydw d3c
dkzh jMmlse jdadzg" &5 Hdzw ff sdad &3O ded™w tsBh-j 2 My
MdzOe v dz W dzw j Isfw dmMmdzj Hse Odzd | tcOMmY to
ofmMstej yos hdeamw MicjHd dzedr cOf dzsctclzf .

{ Hdzts 2 dL " rcdgO Ot dzsc tclz f ) GJj dztsW tsdzH
COf dzsCRe[ZHfHi8B 2@ HBMISdEeOjIs dBOSC Md BOdz' dzr =
ISy dets?2 d Aj destcOdzr des?2 t sfimdd, Msmis 0o dzw
e dBsmMistgMIs j § j dzdzts, fn dzd pB@andysky €€ al.ng06e8j tckz
1 OdzO dzts 9 &G Azts, 0203 O W Yy J dzts dz, 1 1sO© ¢ Of dztsg't
tcOMf esMistcOdzj dzO® Mtcj H o tMmMissydsr = MdzOo v dz
(sSCtsdzs 40 %) . U BOdzlstse tdzO o Milstej YO, Ist
off otsyy &, d k& tkmmMSdr o j 9] tcdsteiPts mtlstOhg figefrdj .
sCtsdizst 4 0 %.

[MtsB jdzdets ddzlsj toj Mdets Hdzv f sdzed 3O0dzed v d My
o OQtcd Odzls © ¢ GRY dkt9 BtRzM45H3 [ O dzdzOW COf dzsc tolz
o MsCkzyr yYyoOmMlsslskz o (ot M d&OCMHd Bz Bt
MemMlsOo dzvw j Is 7 0-- s d3is 1By tedl i ez jdpP s € J to [ 1 9 8.
LORj IsdIls! R-M458 Istsls Mizlsfmlse 24 Is L O ftcj Hj dzOd
tcOMYf tctsMistc Odgw w ! HOdz? "N j uvicOd MEdr ctste
Yy Ofmlstslsr eorhj 10 % rnOOCIsjtcdzy HdzW L Of Or
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E Htetzedr Jotet j2 yfgdz® e ok, dRMIBMidADISjdglsD | dzdz
B4 dz' "j. 1 Odoer mh @NMASEHZP B defOHN@BjsldshEy o A j dzls
Iy dets?2 1 sz hj, GHy GO ftjorhoOjls 30 %.

s OC Y J 9 Oy dzO H dzw f sdzd &3O ded v -fiffdeQoolzC a3 Iz
COf izseteczf § O |, ftejHjdzvj GOV HOu® dejcdsdiy’
sdz0@ HBMIsdeOjls ) l sMls tsydats 2 [ ototsy j d
LdZOydlsj dz@ dets?2 yOfmlstslsts?2 d E oeMmjnr MdzOe W dz
YyomssI8@ Oz yj 20 o mttea Olsdd (31 %) d 1
1 OdzC Odz P B Efpdst®) dzd Is j dz' ddts H JdRBOD' | Is ¢ Off dzts G
ftcOCIsdyj MSd wlsmizlsMmMiseakzjls k& dzgj ©gdyj o, WicO
Yls ts COf dzifceBPhH P tc s ls tc O dzd dzO M- i tsfdzj i J
dzj Hdzd € S0 SG 5 5 dzj [Rrimdegcdzdl.w201ff); Roo&ideEab &OD4

VL EeEMMSdn, ~E CEdzQ WizdziStafizc oizO - B ddgj J I8 O
o jMm B3O o MsCky YOfMmlstslskz, weodzww fy! Istc j Is
t sifpddzOdztso M§ d A ,dzzAsGcld5 ez mMS s s A BBdzO
LOCdtsd3jtedzgs bdgj dz' h Of s dz®) & OB @H gaf t ds Mib
YyomlsslsO ftededzdL dlsj dz' dzs 151 Qb, %,0 deQ dzlg o &
o ts i) Isi 5 C%. VL ECtcOddzy-j 8B r @Pudsy jctZ®Y B2 Y OMIs
[Balanovskyetal., 2008.

1 sdz hts2 ddelsjtejfm HdAdzv f ded B30 dzlf)dzO s dzlz ¢
ftoj HMIsOo dzv j Isj dad @ it dc® tfydisfcitdAz & £ O ¢ f tcOo d dz
MowLr a0 d3ts? -z dnts te MCdddesidts fsfzdvydw &gd .
tcOMYf tctsMistc Odzj ded J f sHyddzv j sun@fis ths® s cHs@Flz
COf dzsetolzf fr dOUYddzOjls Mmlstej BBIlsj dz' dzts f OH (
CteOdzdyj B HE Rdbats .d ddjthdEshsjicw dz0 Mo s
B OdHiydsOo v dzMC 52 ctwkzdf f j, zdIstseo yr d dzOlIsr h
YyomlsslsOdzdq cRf B8ty My &3 dzj ~n Ot OC Isj todz
) Of dzsetezf f © N1c LOdzddzOjls L dzOydlsj dz' dzts §
o Mmijew yPimblizs (19 Hictsdsifae®. Y tod d&3j yOls j «
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fiojHj&OZ tkMns ¢ sNf QE Boszoyd @Ok o h d
qL&Bj deydotsfmisd, Hj Bsdhstdtekzwy o MsSdj (>

10%)1 dz20@ HicQdzOdzso mMC Ow . 1., 1 0dzOdzsem§ d?2
2005, 2007. s O0Cddz BBtOL t5d3, LO Mmuydlb Mmistd
COfdzsctekzf§fr, tkMmcdy Miojttd tsmMmdd ¢

sls s 3dzgr = d yJ desteOdzt dg" » kMM dn. [MSBT X
tcOMf tsMistceOdzj dzdV L Is52 de@Ydirs clicjzt Af dzj cfiste § H
fsMCtsdz C & dzOVIIfXe tdsjv O 5 adzd dz. 1 . ljterndzgj 4 1B
Lsdze S tsdzZlsOCIstseo dzOMj dzy detgs Ste i) S d Bicd dzPe ©
M OdzH d dzOo ME d - wiprcon. ] sded 30 dzed 4 Mistel
By jls ot ddscsGdzdsp) W QK t6OMmMmj dzj ded W
orwoadl! dma Gjdzgjbduiméd? Mmdzjn k& Mtet] dij
l jterdzj j 1 tsotdzy!' j BT dzs ftsctcOded ydz' a3 to
oz f O d3d-z cWisthedlipets] ~ ZOtctsH 59 . 1 HJ ! 5B dzO
Gzt §f Htj odzed~ ( tcjA € deildtdslz quiczdgddds” dg Id9Sf s dzd
Wddedzts dzy MG 52 d3ptgsdefC d = , mMiojtdesW d dzih € d =
[0 &z CodMBOOLY . 1 BL Hdz] | sB zOtclzy do ©Oj Ismw o
¥ ddfns s2 odIsed, ZzO wiL " COn Clstsicts 2 G
dmststed ud MSdd3 HOdzdX-Xg o tcj d ddde dzg 'dzdz dz§ Ists§ d
O 2OdzdL Mk MlstcOIsdzts?2 ©sftsddBdd fsSOLT 9 O,
) YyJ dzs 3 ¢ L Of QHsdisidfpt s dgiV)d decdels 2 52 MG & T C
dzd dz¢ o d Mls d U4 IS0 jejtalf YD OJo , 20 1,2006; m j dzd
4 d&3d to dzts 9], PUEBO ftcdB Odzlsd 2-ffStedjH S ¢ dzdatgof M ts
CtesmdzOe MC 5§ ] setsdzy ! § slsdzsmdlsmw ¢ B 5 dz,
i toj MXdpdgGENOPr Otesp , 02 NDO2BOW FsLHAYW B
Wddzdzse (S Otcj dz) eAXVIbg jeG izt ¢ v 0 Bdire fdzOo MEC d 3
WdeCmdelzjlsmY o ctetshdzOo X a3 N@ontdsid ojd dai2j
1 BL 2. u dzOes W dzlM S 84 dz2OMJ dzj dedy o ( tetsmdzO:
f smdzj HdzdljlsT dnj € Odz. 1 . d MSd&zOHT 9 O Isfmw gL
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f slssC o -MiatsHN@Gds ofst et ( dzd ME dBE dsts) ( 9 d to AlAtse
Moslsdetsh jdzdj CBlbster n -0t ifld=ifsQzd L @©jyafdzj 2MJ @
COL dzdyder &8 d IbktejBljl H s fustdods sy oyaizs ¢
1 4 sdzdets s © H Odzdz" ~ CkzdzOdzd IsOtcdz" A dzO k¢
o] CsdzmMistczJtctso Ols+ 1 Isd i3d ¢ sOAE M Od ~5 yde@e
(dL Ctslstster R dzOd B tsdzj | L d2Oyd d&3r &3 ftcj |
Wstcdzdteso Odzdy Mtsotej o3y dzdetse s kMMM sets dzO
I 1 wsotsdy! j f 57 osQipShice®ds di Eyj dz ¢ j dats ¥
zOMmj dzj dgdw wvo jtemMCts?2 d [Balfishystdam 2608 B
(tcOdzed yoh dr M ¢ totsmdzOo ) IMaRarcukedab, GAOS8; & ) |,
Roewerl. etal.,, 2008 f tc j HMiIs Qo dzj dz@ HOdzdz' | s G J dzBW 5
RO Odeso S s2 BBAZOMIj2, "tlw d 5 kL2 t
CtetsmdzOoe MC s DOy 8 ORIy, faded BOdedwY dMmiststed d
fts BOwLCdEBOBsTYsdR Mo jh jd dzgj HisMIsOls 5y dets
[Maluarchuketal., 200§ o r B stcC O HBOZO (N=23), 0O { Odzj
Mizdh S LSO 5 Mot ddj dede’ 5 d3j 6 O k.
{IsHjdz dzr 2 dzlsj teq iz o jtedpcH jin ISW® db® ) Jst bz BO dz
HOdz) dzgj2h jets ety MMO 1 IsdesegjdzjL O telzmMmCt
20  Hijasdgs O dzd dz' Ctelzt f r . J yomlsdesmis d,
HsdzmMC ses COLOYjMmMsa® WwWodzw jlsfw Hd MC & Mmfr
G4 dzj Isd ud MO figlzj, dd oy dBdfpesi Hs)? dzdi2o € | fn) Isig) fsj
tcOL dzd ydz' n 1 Isdzsmts o ) dn G J dzsW tsd¥H . b C
- ots dits i) ts d3r Wodw jlsimw tHddds dL L ¥WJSIsdo
L Issets asftesmMO.

wsizh iMmlsokzels Hoej GMdzseodz j IsjBtedddaztetsd fi
QolstsnlstsdzdzO" d BICcteOYydsdedzOW . R, dzj Mol
ftsHHjteydo Oj Isfmw Btsdz! " ddzmiseo HMls s@aflStisted Is j
ftoslswy jdedd eoefMmjets MmMkh jMmMsotseo Odedwy € OL Oyy
otcj d3j dz2d o tsL dzgdC Odzd tcOL dzd ydetsjed d Otcdf @Y o  «
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Bsd P82 EMfjR o fMjHj] MOBsEs §OL Oy,
fesdmMosyHjddj COLOSCEe M {lsdshmodkd, dOf
dmsstedyd M dj -“ifis@Gddd ,( fp OxEOHAS O3 ) , dzdB s
(Wd eCdimMod) ddzd xd ' sz b | HaB@dctyth Ok deT ts,
2000. uvlttsdddtd &®lcwOydedds? kjstdd,

emmMcdd fdMm! B dede" § dMlssydd<d, §tsdzOcO®

 sdgz ftetsdL B dzts dgjy tOdzjj XVI o., d BtMhdz
fts ftosdMoaEjadafs 165 HOY] ®&JcEtOydsddzOw
Bdzts ¢ ts otsf osftse : ) dmststed yj s dn HisC

BIcetOydetsdzdz' 2 fslssC o MtsMlsOe 1 82MEO | E
tcOL dzdydzer = tojcedtsdese  sMimdd, des IsOCyJ (
o HWH€dz] COLOyjMmMkeats o dzd o Odzd M ftc] HMIsOo ¢
Gty $d, Otdvdz, cEigiddz ,{ slsOEde" , dzdipists -
N esyg @89 v OC, 9 ot2MEBotsdy dzOMJ dzj dzd d
ydmdzj dzdets d Clzoz! sktedes kMM sz dtclEtefztf A

C OL Gkdipl dz' BOdz Bz HE@IBSBY ( S Ocdkedsr S8 ) . U
HEdMSC ] SOLOYjMlseots SCksdj o) ddSstkmms s
Lisdedud MCdd 1 dzijBgidels’, d etftsh MMmissdls

odzdwdzdy dzO G j degsWtsdzH C OL OC ts9 .

1.3.2RL Zyj dedets st Y sflzdzw yd2 OtediVw dzfmC 52 dzd dzc
Jdzisjotets j2MECts2 wWiLrCoa?2 Mjdk d 5 ©LOLC
BZOtws jtotso

btodBY dzMC d2 deOtetsH kY j MlsOdetso d dzpw tsBI §
ydfmdzy d f sY--dEcalgfiadgs . [ Hdzdd3 L dzOd Bt
dmfmdsjo Odzd 2, fMmowh jdadz’ 5 H Odzdats 2 Welfles s B dzj
[Weale et al., 2001]. RfMdzj Hise Odzd j fteso j H] dets dz

pCdz¢ydeh j2 o Mmjsw Yjbrtej ¢sfbdvydd d



48

ftej HMIsOadlsjdzj?2 [ BdHSdNSES?2 HJOMY S’ O
9 '®MH' 85 o' MR CEjdjlsduj Mitsd ©OL detstsB to
e G dtsdzOdz! dats ? MistcOIsdW S Oydd d dzj sB =R BH
fsfzdyyd?2 1lstsets dzOtesHO. { OBtsls©®O HOIsdtek
My Odzj dzd & GJjdeslsdf Jtetseo Oded § i cisw @ | dgts fr
Ftecsodzgj Wddzse jdzgjsdyj Mitsets teOLjh jdedw, 1
SNPd SHRBOtS jteseo) . uvOSCddz sBteOL A, LIsd HC
sBh dj Mo jHj dedW s MkSlskztj G Jj detsW tsdzH
Cjdzi sduyud MSdr oL Od d@Bts 51s dgxdj2dzdOtc diyisia jHdig g -
d M MtsmjHdddBd &OsHOMR], dr dzj HisMIsOIlstsycC

1 tc O Nasidze[Nasidze 2003 OtedZWw dzy dL &z yOdzd o ¢
s COL O, d GJdzBlsdf Jetso OdzdJ ftetso sSHJ dzts
Hjtcl)aBsd@shMsdr . CIlsO tc0OB ts5ilsjOmn Sfds CGe dPdzdj, BYC
COoCOLMEdd3 dzOtesH O3, Y &3 & dzOtetsH Odz d da
Colststots? slsdztsd Isfipw d Ote d3v dzf & d 2 wpr g,
fsmMlszdzdtelzj Ismw , yls ts f swe dzj dzd J z O tc A3V
qdzH s jotetstf j 2 G 52 wiLr Ctse ts2dzingd lsfny , v 7] et
LOjh jdedjd3, BjL BB 2O ¢ j dzOdd .

Wellso Mmoo tsj d3 (d Mivets etizlo WEAJ d § s d@zgts tsMils O
ZOtctsH 59 ftesotsHddz dL EzyjvyRdeis 30tz § 50O
or ststeddg yJ dztse j €) ) Ctsdzlsy S Misy omj 2 [ ©
fsLotdz®gEls MH j dzOlIs! dzd ¢ OC d ~ L OC dz¥ yJ dzd 2
mMeeMmlse j dzdzs Otedzv dz, Misjff jdzed J et HIWWJte]c
Eyjdz" 2 fjtejH M2 dzgj MisOo d dz.

) Cdzlsj S Misj] dzOtctsHtse [ oty r , RASTFG ztcd !
[Rosseret al, 2000. 18 o disddtf d iwgjodesdzd J  toctso B5H J dzts
SNP 30Ot € j tc Od3, ylsts MmMtse j teh j dedets dzj HisMIs Ols 51
Mo tc d3d dedets a3 EZtetso dzj .
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ltesBdzy B3O 2O~ BY HjdedWw CBStete dzw yd?2  d3d |
GjdgjIsdSd dLEzyodzofm! d o B (Yonzsbdyewef i dzj
al., 2011, GHJ tcOMMdBzZOIsted o O Isfiyw RBdzts ¢ 5y d i dzj
tej edtsdz®, o Ibtd3 ydmdzy d Otedzwdzj . t tsdz
fted dmf sdz' L s9 Odzad i sdzdzts 6 § dzts d3dz’ ~ i O dz
BOwS jteso Whiep B iftsdz’ . [ Odzdzr | OdzOdamfL O C
sOCY] ECOL" 908l d2O cjdzgjlsdyj Mk BHhH da
ZOLsHOR] dJhHtjotesf j2MSt2 WL Cots?2 Ctok
MstczC lskzted tots o Odzdats s - COaCOLMEdRr (i kzd
zHOdsMm! Ikesd ¢ ftod JHY]usszEE pweddgbd 1 GOt
OkzbbtsmMtsdidz | BOWS jtor Hdzw 1 Ists?2 L OHOYd dzj
Ylsts OoltstcOdRRd dMmfsdz L so OdzOMm! Btsdzr " OV
s dzO dzj B &ZO stilkdidL dtetse OdzO0 M j yd Odz' dz
st stsBlz dzj o Cdzt yd dg@lzydes@sy tzdy, §sqizizy tgd
BOtE jter . I TrBSE O Otcdzw tzH HisEBIOB (da®] 57 s d
Hdzw fdzzyjdedy wBh jets ftojHMISO dzj dedWw s
sCteky s hdrn fsfkzdvyd?2 o cjdzjlsdyj MSsd3
HdzWw dLizyj ddy stz ©lsip®tzd B j Gztc d3v dz.

I dzjCtltster o feBddSOydwe dmidj HEs Ishw
v OC o GousifSksignietal, 201 Oo Istste dLEyOdz 6 J dztsW
RicOdzO 5 YHOdcSdjchipeikizr , o Istsd3 ydmdzj d HJC
tedzgj RMWOROdz, (BJHEHDOVEZW Slsilizn O | jJ detslsd §f d tots
z0 tyJ dz o' MsCtsdy s Mot dij dede” d3 d3j te§
tcOLtjM jddw. 168, & Mty Odzjded®, or BtcC O
yd mdzj didetdfiinjlsats 34 yj dzseo j €O d MtcOo dzj dad j
tc OB 15 14 jic tszjs H  dzts ! .

(Y BHdO ttOBtlsO, fsMmMeowh jddzOWY dL kzyj da
2O dMOdzO o 2012 ¢etsHEkZ d dmMmMdzjHEkzjl ¢
[Margaryan et al, 2013. ] MlsOIls* § Qo lstster fr ls@Os Ismw
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HSC OL Olsj dz Mlseo © tsHdzs2 dad3hlg joas tq dfilz h {fj ttisdh fiy-
shdsodzr = Isjttedd dr ftesdMmMatsyHj ddvW: dL
btodgj dzdd, o yYOMmbdzsMmisd Hicjodzjett CEsHO
ftocdntSHW IS ¢ 9" o9 tsH Iz, Yyls s 9 J tlodzats 2 w9 dz
ftesdmMnatyHjddYy Odhjdj M L O dssas] d tapsods) deqc
ftotso j Hj dets SPH ' ITREQOASC2) tctso . v OC, Htsd3d dzd tc
s5¢COL OdzOMm: BOFEEDOEZPEKP, HOd dzgj2h Jjj 6 j dz
dzj ftetsotsHddhksm: . 16 HEY of widzj dzdvw ftetsd
w9 dats dzi H sMis®ts s EzSIS Y HS Y dzmizd dgj pz! datsoziz
dimimdzj Hse Odzedj. Clstsls 3] Ctdzdzj CIsdeo Oolststot
GJ AW sdzH O Otedi3w dz f s H O dzdz[MBrgagdnetal 281dH tc d O
d 1 8¢60L0Odkzd jets CBdm] tco Olsdo detsMmis! dzO {f tot

v OC )y Jedsodg?2 dzOEZC ) dd&3j v Ismw IstcHerfgrg Ols! d
2012; Lowery 2012; HovhannisyamA. etal., 2014 §f sfpeo wh j dzdz" J H j IsC
dLEyjdde cJjdztWisdi O Ottdw dz { SY-h tsth)d©fg ts di dat
d dzO0 tsBh dtodats? o HarsrgZD]2;Hovihaniysn® letaly, 2014
BT zO dLEkzyj O tBhdtedsr | or" BtsteCd tSBtLOL Yt
LOf OHdets?2 dMlststedyj MEs2 ¢ted3j dzd d . bolstster
G J dzs W ts dzH OQtedsw dz dd3d 4 Is dzj sdzdIsdyj Mm< s
cOMf ocsMisteOdzj dad j d3 M jL dz' IS tésjcHsdzj R 5L ¢V L2 dnds,0 O o
¢ dzOIstsdzd d .

 tczeOw MlsOIs! w IstgkEoweryptjal, 20Kdzdzjf S=ls 1o O2
o' BteC ] ftojHMISOO dzv | STRIZPUGIE dzitclis® Is ' ( 1 @ dzQ@irlixd
fsCOL" 90 s M jydq¥Wdydesfls: 4 OMEzdzO ( tsH dz
Isj ctedIststed  cusz ey iz )ls,d yd mE s MmewrLs fm wjo
o f4ted yd mdzj dzdz’ = or hj Istc j n tcOB BIsOn )
GjdzgjIsdyjmMSdy oLOddBtslsdesh jdzgdWw o dgzlsted Ot
o dB@OMhIsOB] ofMmMjets d&GJO. fdted) i kzdw
ftosdg s BtcOdzd ! o OdzOdzd L .
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[BhJtedzOw orBtstcC O Otd3wdz ( N=402) dL Ekvy
Il BsS O fijHMisOs dzj dzO Mz niz¥ h-df Bg6 s 8§ 5 dzlz 2z
skteydd (N=126), Otd¥wdzag J1ORtj2dzO (N=4C
s OZHBsaMC 2 ¢tcOo dsdd ff (teNd= 7()N = 3B® d3wddzj O tc B dzj
[HRZOC B MO dMAtHd j kB ddSte Oddz j H(
Mz sfzdvydd, © ftojHMmlsOs dzj dz' ftotsists,
SlsHjdz' dgf 2 CcHy2ssE Bl H2 teso jHjdets ) HIEs
kB ddzs? . U sEm®f, {COfL selsdfd] tso Odz"  dzd h -
o Otcd OzRtslm, c@zzBy j HBOLE jtses [198 d [26
f SHtCOL H J dzj dad W ¢ OL Odedz" ~ COf dzsctolzt dz

fsfzdzyydd Oted3w dz  dzO My sy zdzvydd, Is j
ddaW stced3Oyd (.
v OQtcdg™ dis OB Sis | Pl att et al ., 2017 B

cOL dztstsB tcOL | COf dzslsdf s Jp 1 7§2fc | M H z@z0O dzts
ftiojHf sdzsy jded] t Istsd3, yYlsts dd3j dedets dz© Is
COf zsctelzf f O of jteor j. 1 O CteOW d<¢ On d
f sdzlz Y s dzddzO RIp ezt i) 5 O @edzY dzj CdzOMmlsjtedL 28 Is
fsfkzdzvyydwdkd RtOdO d v kteydPgGA O daOsizdzGdn difs
HOdzdzr a3 ff sdzdetse j detsdBdetse 5 6 j deslsd f Jtets o O dzd W
CdzOMmlsjte M Gtk ddzO3d d Izt Od3d Of OB dzhtss
oL dd.

[ OMh sOB detsy dMMdzj Hsoe Odzdj G j desW sdzH © O
fsH wkC(BoBHMIsoatsdy f tetsW . 1 OzOdzso ME BEe s [
[bdEudn], AwHMISOo dzj dedets?2 ¢ L Oy o 5
o' B¢ d Oted3wdz Od¢H'" 6Jjd dO@htejodsdzsH O 6 ) §) tizg =
sdzyd R. C. Ote 3w dzJ tcOMMBOIsted o ©dzd iy
fsfzdvyd?2, dqd Brdzs ts8¢0LOdks dm BGBEMESBC
fesmistcOdzMmlis o § .
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vsO0Cdd3 BBtOL 53, a3’ odH(dd3, Yylsts o yom
f 5dzd d3ts o¥W-4 o =BG Mitsak” dzjO dzi MiIsOdaetse d dzd iy sist
qLbEyj ddwv, O ddh+ dhhmhdkzi s OdktsMm! dr
(s OL O, (otOL dd) . S sz X4 ) B sdz
fteso jHjds 85 CtcO2 dzj FLCB2 §Odzj dzd Isj fr
U4t udmpeaeds’y dzj s sMisOs di3" &3d M KEOMMJe
[ HA&ZOC s 9o HetrabertEl.ISZDI2;Loweryetal., 2012;Hovhannisyaretal.,

2014; Grugni et al, 2012, v zuj ot off zroizy.y,d d 2 Oc3IBY dz
HSMIsOtsydz” a3 Ztetsodzgi &3 Wdd2sed dzf s gk tse &
9 MkzdsdzOtedzr 2 OdzOdzdL o dzOh jd&3 dMmMmdzj H 59 Odac

1 sd3d d3ts GO EE jetistHzs s d&3" Otc d3V dz dL zy
f SdzdztsG J dgsozdz” d3 § Odzj dzv d3 o5 dddzsG d -~ OB SIS C

( HddzMmilse j dzdz" d3 dMMdzy H 89 Odzd 4 d3, GHJ Ot
dL zyd ded w Mis OdzO tcHabes e al, ¢ sztz] § Is d 91Cs H (
Gjdeslsdf Jtctso Odedw 173 Oted3v dz 5 f sSdzdztsa
610Kk, 660k), Eyy dzr | MHJj ZOdzd o" a8H 5 [k
Otcdzw dz MW stcdzd tetso O dzd My o BlERUHAOSodgs oy € j
O d2Odzd L toj L waozd hOIsEdg] detlzs Otodsw dzy W o dzw s Isyw
f slstsdz¢ Odzd dzOMmj dzj dzd v HtcJ o dzj 2 ¢ dzOIs ts dz( ¢
sdtetsdz! MEtses yYjdzseo j SO fsCOL Odzts, Yylsts Mt
fdteijrndgd 2?2 o¢éLdd, OtdWdzy ¢cjdzjlsdudmséd dzO
dzOfnj dzj elzfsy © .

[ dzv OdzOdzdL O ftsdzkzyj dzdz" = HOdgdzr 7 Eyj dz
CoB3f tsdej dzls. 1 B8 JeEB tjLbikzd OO Oolstster
Bdtetsosdy 6 jdzjIsdyu MEtsdz3 ftotsMistcOdzmiso j W st
ByHHEZ Jots§ j2yodd, fJ ] Hdd Guf dzOay iy daf
Isntsydj oretsH' © oodzsyjddd Ottdwd o d&( t
fMH j dzOdzr Hovham@isgydsdsg., 2014. [HAdOC, COC BT
9 o O¥uslshayevet al. |, 2012, GHy MmMwjHd HEEZzGednA



53

1 OC0oCOL W dL 2t dztf ts dpdztd 6] dddedpitwi § Odzj dzd
Bsdzr " j2 @6jdgjlsdyjmeés?2 BdzdLtsMmisd Otedwdz ¢
ttj ¢ dtsdz0 .

l twOBtlsj 2015 ¢. sO¢yj fYtoedoessHdIlsmw
ZzOdetsdzj j BdZJdLSd € dMf OdzyOds, dlsOdz W dzyC
dzd OdzyOd3z, Jjotejwd3d, HtkzL Odd QB ~OJ O] s Octiis Iz
LEOLOdzdzr | flkzdzvydd cejtscteOWdyj MSd B dzo
dMmlssted yy ME 2 Ptodzjdedd. | jtesWisdets § st Istsdslh
Br dzs B' GYJdHOI! o {Istd fpf@MHCy0OdsyQ@Coy, j do
ftoesmists dzgj B" dzd ©GCdzs yjdzr o© 0OdzOdzdL .

ANdeokztedtolze s Oted3wdzgj d © HwBEZEedm dMmMmdz
f sdzdets e j desdzdzr = MdMmlsj &3 3OS j etso . 15 8
slsH | dz¥ dzts, O dzd o CBdalsjSCMlsjy dqLEYyo,j oz
dmimdzy wse GdpdZw dzy dL 2yoOs sy COC BHA&ZO f (¢
M sf zdzv ydd. sO¢ 0o d dzts, 9 IsOCdr tof
) jtojHdz OLJOMSddB s 2dzv ydw .
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2.1 lrBetste sBI jCIstse dLEzyjdedw d Mmlistec
9" B Etcts

ststotej Clsdetsj] Wottddtetso Odzdj or BiStetsS W o dzw
dimimdzj Hse Odzedd. uvtsdz €58 ftod JeEB MBB dz¥ HJ dac
fcsmdzj v oAl g GBEKOL Yy', JtosO0dzOddL Jtese O
f tod dzOH dzjSBIOAD RS H 5 d20MJ dzj dz¢ i O PdizPOdatzte I ¢ O
d Ht.],[] B2eOOL 6By HAZMsBdBOOKHO® (5 Mdzj HEZE M|
l.rdzv sR9o0OBO BOSMHMdBOd detsets 6 dzj sdyd ME
hqtesCd?2 BrRro0Ols dzZsCOdz dzf = Mk s zdzv yd
2.4 5B dz¢ H QgAQ=ofifvcztsf IsStej » T BEBdzj dzd?2: St 97 B
sj dsHd, E SCtlststern d BBO jets tHJIs]
(sfjo HS] stejIs! jets fsCtsdzjdedw) tetsH d dzd
slsdesimddzd MjBw € HOdzdets?2 { Isdzed yd mMets2 (
3.l o sH @S yddzedd tsHMmlse jddzddtsodLHts s
9" B t.19¢@dzd yd j tctsH Milse j dzdz" ~ ddzHd o dH 59
GjdjsduyudimMéd + WWjCIlsdoadzr 2 twOLMBjte o BIS
[ dzv OdzOdzdL O i lzdzv yd2 o SenoflspkdzEis j dats
ftod d3 dzj dz S 6 Bz2E8FIsdg'H MitcOo dzj dzd Wu § Pdes {f t
f sdish " azts {f tots OdzO dAd5L (friddssefridatsjytzdzy & | B8 s O dzj
) Is OB dzdf{\pp SELBOL Yytso, f sdzlz yJ dedz’ n B d&zOG BH !
L Otcze j ¥dg'datirf B ORBEBIcOL ysse dMmtf Odzyj o, WitcOd
i tc J H 5 MIsreLdy QzintaneMurci (Pasteunnstitute 1 Oted ¥ , A te O dzy
sBteOL YT INFL Sy iwr didd f(toj HisMIsOo dzj dzr C Mk
(vOtelslz, .CMistsdzed v )
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l yj 30 O dipts fiplOrafjdoded ftcOo dzj dz2d W : dJdzH 5] 9 to
d mMemMijHdzdy ¢ dzdd3 dzOtetsH'™ , f ted dzOH dzj ¥ O (|
v OCYd 9 OugPded L H@PEzdzE3d Y H 2 dzO te s H dzts[Ellsaik d fy ) dz,
etal,2013j " j 6 Heolkdz ¢ sd3ff dzj ¢ MOdP)dn tcd@c alAy dixg v
(N=22)f) Clkzo j INSIBP BB tc OINERYE HELOMNGY) RBEs
sBh jj ud fdzts CRf dzj S Mtso fi) tc © Odzj dzddi dzt
f tots Odz@sadodefdis = BB OL Yytso

dtcjHdzd?2 B jd3 9rBBBWCd, oCdzs yoj d3s?2 o
20 BWKOL ytse. l ®©WH] MzEyodje 11O or BfsSts
ddzd btejnr dOsHB HBZVW BBdjj §ddsct
1 Of ted &34 te, to Zjfpiétffij 2 Y@H s §f sf 2dzv yqv, o
GJj datsW tsdzgH j d3ts zdp'tsde iy W df Bzdzti) iz B MIstc OIs) B dzd
Metstodzs? o' BBl ts?2 CtokyOshdn Wdddskze stef
BsCh O, LteL W), © BOMSCd (ftojHMlsOa dlIsj dz
(otetsy ) BN ézdzj dgsf fgigls GnB s tc dets Xt C o’ ey O O twfR
qdzHtsjotetsf j2MEdr dzOtetsH o WtcOdzykzL so d

10 tedmkzdz$ j 1 ftcj HiNlsOo dzj dz' o fmd Hj ¢
dqdzHtsj o tetstf 4 2 MC dJ fsfzdvydd f dn G .
fteddOHdzj YOhddidd € Htkzedd dzddze e dfylsd yd M¢< c

vOBdEZdyoO 1. RLEZYJ ddz j toEnoGhistdsias]cd jdssinsdz
Mtc Qo dzj dzad v

JdzH 5§ o tetstf § dz2fj ddenssjotetst j2yr
1. [Weodyked)  dVtOdylzer MLI0) d( d My q
(N=22) (N=10)
D. dd Is s NTP0) ( | fls s dxg20)  (

3. te Iz f) i(M=PQ) dstsHee N= K 0) , NO7c)] ,dz" d)
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. [sOHYdCd, fOddsktcS d=d20)(, m2® S d
dz0 te sM=31) (

5. 1 t6 O~ df-d2) H tc ©9 (NH14)
GkzHuyy OWARd (

6. |d tc O daN=16) ( C ko j 2N=18),dzd o O ddg22) (

7. |0t &svNEdO) ( ClolzL eEd) (

8. s s fd20) ( C OB OteHN=d2r) ,( dNedgzh d

Ud ud ded) (

0. [Ek¢ tc 0 dNzR0) s ONgLl2), Ctor dzfiNeq] j

RUu[JJ: 9 Ctdikfdzj SMmMtse MtcOo dzgj dad v, 4

CAR gl 10 Sy T
P % . ETH AR ! Y

(M ks Pk iy yd?2, dLEzyjdd o2 5
f O dziGdngchip tsBdzjjdadd = o S dzj CMr MicOo dzj ¢

JCHMEPdykL, dMfody’ (ddHsjotsf 2
IWOdykL MCdj d dqiyOdncdj BOmSd (B8OMS
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Codif dzj CedBtso yr ( ddzH s T thesisjday &, O M d 3! W)
W d dzdz’ (2tcOdzz S OW My d3* v) ;

Ctsdi3f dzj Sy 3J dedzmmMSCdy, yJdestcOdz' dzf §j tkzmmsd
(ddzHntsjototstf j IthE BN o @) (ReksT h O, LtoL W), COtcj d
(zteOdzz MEC OW Mg d&3! wv) , COLOdzMS d J s OlsOter (C
Codsf dzj S IBO4 X dC d, ZOtetsHT 1 Od3d tc © (ddzH 5] ot
izLBj ¢ d, sztcC d&3j dzr ( OdzZs©2 MEC OwW MM d3' W) ;
Codizffigj 8§ COMIsO BtoOr d3Odzts o (ddzHtsjoatetst j 2 MC (
HicOQo dHT (HeQadHd2mMEOW Mmj d3* W) ;
Colif dzj SHte®dzy” (JdeHts] 8 tzéby Pz OW fMmj o3 v)
C ko j 2@mWyte O ( dip i Ow

Codsf dzj C BtedW dzgj ( d dzH 5§ bdotsif L RPdgC O fj o3+ W)
(COtlse j &z MEC OW Mmj d3* wv) ;

C 5 st dzj C #g Mm@dldectcizy © ,  -Hsog tiste iz

(ddzi 5§ o o5 j RO dnd dff @5 Qg G diay '

( Md 86jek OL M OW  MmJ &3 W) |

Cod3f dzj SCBOJ dzy " (ddzH BB &Y yy?2 MC OW M  d3* v
Misjtfder j Ctor dsmMCdj IsOIlsOter (st tcCMC OW Mg d3z
Rd&zHtsjototst j2MCd] Iflzdzvwydd fsCOLOdr CtoOf
d dzH 5] o to tsitffrjd2chySazi]].

[BBOLY", HdA&v Cslstedddstclrddedsdiystineidstz, § ts OC ¥
dL B J sREMEEHIS dZ0MJ dzj dzd v o jl o juddisEdatsindstgl @atsd ob. 9
SBicOL Yyco O®Edzy @z 2 )s, o Istdi 4 mdghihdag & s © 6 dgv
CORSOF HOGEEEE HJMMj s Oyd s dedsts ¢ 5 ded ) Spdegz v 1
fsHUd s oo Oded j o3

1 dHOodedj tw©OBBGIS" -d Jsdz]lflsliuz disysddszdzdaisi fn dzj H ¢
ftoso jHjdade" | EYj dO Mtsotcj d3j dedets a3 kztytso dzj W
- tc s d3ts fBadzera et al., 2013, FCOLOdzd dzO dzOfmkh dzlz®

dqLbkyj ddy hrdosCtsetsS § @O dzgjdzci OW b fzfdzy yd
sz yj dedv dzOdetsdzjj HJjlOd dats?2 d vyj dzsils dats
HEsiy % § dedW 1 Ists2 yj dzdte @aRjdzid diy [z diff) fetizj Hstsef O dzdz’
Gt ftojHfly pshtesjidf dzdz’ 7  sts®RS s dzOfj dzj
] ¢ dtdets of U jdififlsetsds .o tsd3j ol if odH' OdzOdkzdL O o
HsMiskz Y dzr | H Odzdz" j € tc tff dstebigsigis’tc W dicdilme d O tc 3
SBEOLBA, M kyjlsd &sSCOodkdLOydd doOfnj dj da


https://ru.wikipedia.org/wiki/%D0%90%D1%84%D1%80%D0%B0%D0%B7%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2
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BdcteOydd Otdvdz © HJOMY sk, OdOddL Jokj d
o JMBtej Oz dMMbsstedud MEB2). dteddj dedd (edmizdes€

m A RaHHble u3 paboT: Herrera et al.
2012, Grugni et al. 2012,
© Hovhannisyan et al. 2014

- apMsiHe, 3Ta paboTa

AObiren

Il - OCHOBHOWM UCTOYHMK MUrpaLni
B Auacnopy

A- Kpacuonapa
aMLeHbl /- BPeMS 1 HanpaeneHne OCHOB-

{ HOrO NOTOKa MUrpauui
: ﬁ - FPYy3uHBI, 3Ta paboTa

A- Fapmnal-la H
A-AnawkepTa u Basseta-AH ] -Kapa6axa AH
> 4

A-CHOHUK-AH
A -CacyHa-

A-BaH-H
A-Canmacra-A

A-3anagHoi ApMeHUn-~

A-UpaHa-G

t ezt s OtclsO qLEkzyojdkkr = o twOBBIs]
dzO M J dzj ded W

9" BBSlct



v OB dZf IO Y j dzdz" |

P@Ed dideclzL d de

RMissted Wy M d3

[ 5 dzG

R fig t5 y dzd

i h
154 & dzw \ N foeydood] iNss MesLO §hdesll i
H & dzf C ¢ . [ BMMdY, {GhsE
Ol d) 2| MB2Y0HOjE [ Wiz c same qi 4717 | 393 | wOdsdzov
Otc 5" dz (L brinESEd Y - ]
cﬁmlz 99 A te?g,i‘gdzqgw | b LudO'BYojOo OF ] 3954 | 4116 | H O dzdzOW
. H OdzdzOW {
Odh j dr|oo| UEOBLBBUIMBE ppw . swomde 4100 | 3944 | vk
¢ tod3j ded W
2013
Ot as” dz 4 5k
sEOMdGsH | Mo §OHOjls M | { sMdw, s®©OMdy 4522 | 3926 | = 1<
¢ Citol
Otc 3™ dz : { sfedivind . o HT ud Zud
oHr gl MBafonOjE M [ 02¢ By fE d2 4431 | 401 2015
Otc 3w dz 11 . : Herrera et al.
$ 6OEOL 0 mMsef OHOj s M dbtodzj dzgdw . 1 tsdzd| 40.04 44.33 2012
Otdgw di 96| | OteH BOdz. R MK ¢ tod3j dad 40.34 | 454 | Herreraetal.




| OtcH 3G ¢ to a3 dzd W 2012
Otcdgw dis |10 l Odz. RMIsBstcO : Herreraetal.
| Oz 3 b 1o 5 dzd ¢ to 3y daed W 38.37 42.52 2012
Otec 3w dz 10 4 OmMkzdz. RMIsts : Herreraetal.
4 OMmE dz 4 b 16 5 dzd ¢ tc d3j ded v 38..04 | 41..24 2012
Otc &3V dz : . - . )
34| Msof OHOj s M RicOulg G JePtizd - O 3542 | 51.25 | Grugni et al. 2017
R tc © dzO RMW OR Odz
Ot d3v dg 19 : : Hovhannisyan et
wOdgof 9| NS2IOHOLE ¢t a5d dad v 38.11 | 44.45 al 2014
Ots ds™ da 14| rRMMltsted yjg ms OW Hovhannisyan et
]GUOHdS (l)'[GdeZC{W IqSOdZ al 2014
o to d5j dzd I 38.3 | 34.09
Otcd3W dz/ 20 RMIststcd YyJj MS @O Armenia Hovhannisyan et
¢ &zOh € j| 0 ¢ todzd dzd W 39.47 42.4 al 2014
Oted3w dz 10| RMiststed yj mMm<c Ow OLOE OF Hovhannisyan et
s OOed5 o to s dzd W ® - 3048 | 46.45 al 2014
. |10 RMssted yj M& Ow : Hovhannisyan et
Oy dd | g ¢ todsj dzd v b o dsg dad ™ 4011 | 44.31 al 2014
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vBddzdgmdey sdzO. tcOB sl C
l Odzd. 14 MlsO
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ptolsg. gz dw )(

i s zd®gdgdz, sy doO:thdj o HJOMY Stey



[ dzv

120 16 t5 HiEO o B¥ QRS tis 2
fsdzd B L &8 SNE chBERE GBS 8 ¥dzj j
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wiLr S ts?

mJ &' d,
U4 & 6

fsfzdyyd?2.] rRitkfujdzdydd §tcj HMBOo dgjCg" [zoC «
IsOB dzd Wsjdzd tsBI jHJdzW ¢ s HOdzdz" | L dzdetse syd
s OB dBYy®f Zdzv ydd BOdzZIstse d MdzOewdz oL Wls
N,
ZOL o Odedjy ¢t tsBI | RMIs s ydzd €
9" BtSte

[ dlsts®FIWD2IsT , |o 512 [ Odzdz" | dZOB OIS
fsfzdzv ydsddzs?2 ¢
YJ dztoe j(elzC . 1 Odz(

[ dlstsdQEz 2 IsT 38 [ Odzdz" | dZOBStcOIS s

5y dz" | fsfzdzv yd sdedats?2 ¢
yjdzse j SO (telz€.

[ Jlsts®FTO2IsT 50 [ Odzdz" | dZOBStcOIS s

L Of OH dz" | fsfzdzv ydsdedzs?2 ¢
Yy Zso SO (tclz €.

[ dlstsg &G 65 [ Odzdz" | dZOB OIS

o sMmistsydz | fsfzdzv ydtsdedzes?2 ¢
Yy Zso SO (tclz €.

[ dlsso'&Br , By 48 [ Odzdz" | dZOB OIS
fsfzdzv ydtsdedzs?2 ¢
yjdztse j SO (telzC.

[ dlstsgy'&B", L O 38 [ Odzdzr J| OB BSOS
s zdzvyddaildas®d ¢
yjzse j SO (telzC.

[ OlIsT h d 113 Lappalainen et al., 2008; Underh
et al., 2010; Rootsi et al., 2012

1 j dzOte Iz fig rts Mplsdstyy dz 96 Kushniarevich et al., 2013

(1 t6j Mlis)

1 J d&zOtinlg figrj telag Isjj) e 100 Kushniarevich et al., 2013

1 j dzOtc zdgls tc @dz' dzf 93 Kushniarevich et al.,2013

1l J &z20tkzmr o tmis] 85 Kushniarevich et al.,2013

1 jJ &20kzmr , I sml 98 Kushniarevich et al.,2013

1 sdzj ! §

1 j dzOtc Iz fig O ff vOH telz' 121 Kushniarevich et al.,2013
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(1 Of OH dztsj 1 50z

1 J &20ttlkzmr L Of O] 75 Kushniarevichet al.,2013

1 J &20tclkzmr mj o j 1 102 Kushniarevich et al.,2013

t EmmME gy ) dz 54 Balanovsky et al., 2008

t emmME dgzl ¢ O 114 Balanovsky et al., 2008

ptcn OdzG jEiB ) SE OW

temMmMeEdy (sttOm 91 Balanovsky et al., 2008

dtcn OdzG j dzr E OW

i M€ tgs H O 121 Balanovsky et al., 2008

temMMedy (twL Of 100 [ Odzdz | OB BSOS
fsfzdzv ydssdzdzs?2 ¢
Yy Zso SO (k2§ .

t mmE d g de'te dzts © M 110 Balanovsky et al., 2008

ts B.)Iz

t mMm®& &g Mmlssjam ¢ 45 Balanovsky et aJ 2008

ts B.)dz

temMmMEJgF* Joc¢O 96 uBalanovsky et al., 2008

| stotsdzj 5 l&ZOW

it mMmME g gz IStc s H 143 Balanovsky et al., 2008

it MmO dgy OsMis te ts ¢ 52 Balanovsky et al., 2008

ts B.)Iz

t 2mMmE QY coda § M€ 73 Balanovsky et al., 2008

ts B.)dIz

t MM dets g ) sShehd 57 Balanovsky et al., 2008

sB dz. )

temmMSdy ([ Miste] 75 Balanovsky et al., 2008

sB dz. )

t EmmE ¢ HdzO o dz! 107 Balanovsky et al., 2008

4 d3ts dzj dzfipSo) w

L € tc O de®@-dzts 57 [ Odedzr | OB SOl

ANt OdzC sotiE)dg C OW fsfzdzvydtsddzts? ¢
yJ ketse j €O (k€.

LE tOd(fizyb ot )D ) 101 [ Odzdz’ | dOBBLOISTS
fsfzdzv ydsddzs?2 ¢
YyJ dzseo j €O (2 €.

LEtOddzyr (Y j tef 114 [ Odzdz" | d&zOBtSKEOISts
fsfzdzv ydsddzs?2 ¢
YyJ dzso j €O (2 €.

LS tc (aed3d dz' dzd ! 176 [ Odzdz' | d&OBBLOISTS

ts B.)dz fsfzdzv ydtsdzdzets? ¢
Yy kese j €O (k€.

L $ Od @lp'dzme )iz 101 [ Odzgdz’ | dzOB Bt OISTS
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fsfzdv ydsddss? ¢

Yy zso SO (k2§ .

VLS tOdrdtc! ¢ st HE 56 [ Odzdz’ | de@EstcOls s
fsfzdzv ydssdzdzs?2 ¢
Yy zso SO (telz§ .

L G tc Od(az] tizG Sto S H | 56 [ Odzdz’ | dzZOBtstcOIls s

ts B.)dz fsfzdzv ydsdzdzs?2 @
Yy kese j €O (k€.

LEtOddzyr ()OS 50 [ Odzdz’ j dzOB tsts

tsB dz. ) f s z2dzv yd tsdzdzts 2
YJ dztso J€C O 1 (OO dzts

g dztse j dzy! 75 Battaglia et al., 2008; Underhill et
al., 2010

MBtco OlsT 1 89 Battaglia et al., 2008; Underhill et
al., 2010

Mmtsteo Olsr 2 88 Pericic et al., 2005; Underhill et &
2010; Myres et al., 2010;

I smdzd2 yr ( msts; 90 Battagliaet al., 2008; Underhill et
al., 2010

1 smdzd 2 yr (1 4 6] 133 Pericic et al., 2005; Underhill et &
2010; Myres et al., 2010;

1 smdzed 2 yr (v j tol 81 Battaglia et al., 2008; Underhill et
al., 2010

1 smdzd 2 yr 1 65 Pericic et al., 2005; Underhill et a
2010; Myres et al., 2010;

1 smdzd 2 yr 2 84 Battaglia et al., 2008; Underhill et
al., 2010

g4 jteBr" 1 110 Pericic et al., 2005; Underhill et &
2010; Myres et al., 2010;

g jteB" 2 103 Regueiro et al., 2012

f OC i HBdzyr 1 73 Pericic et al., 2005; Underhill et A
2010; Myres et al., 2010;

[ OCjHBBdgy"r 2 211 Noveski et al., 2009

Il sdze Oter (1 k216 G ' 45 Karachanak et al., 2013

I sz Oter ([ ts9 62 Karachanak et al., 2013

1l sdze Oter ([ s dzls 1 80 Karachanak et al., 2013

1l sdzG Oter (1 dzts g 159 Karachanak et al., 2013

1l e O W)W 257 Karachanak et al., 2013

Il sdzg Oter  (( mMOME | 41 Karachanak et al., 2013

YydJnd (1 todats) 46 Luca et al., 2006; Underhill et al.,
2010; Myres et al., 2010;

YJnd (- ®@HZSY J | 49 Luca et al., 2006; Underhill et al.,
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2010; Myres et al., 2D;

YJnrd (s dzOlstse d] 48 Luca et al., 2006; Underhill et al.,
2010; Myres et al., 2010;

yjnrd (1 dmj ¢) 65 Luca et al., 2006; Underhill et al.,
2010; Myres et al., 2010;
vydrnd (vtiBdS) 49 Luca et al., 2006; Underhill et al.,

2010; Myres et al., 2010;

1 sdaf s Oh 2B MC d 2 93 Rebala et al., 2012

(yd dzlste)

lsdzv ¢ d s O ks M 70 Rebala et al., 2012

(Mmd o] te)

lsdzv ¢ d s Oh ke M 41 Rebala et al., 2012

(G}

1 sdzwCd (s Oh kB! 158 Rebala et al., 2012

] sdzv € d 158 Rebala et al., 2012

1 sdved () tetsydz 99 Battaglia et al., 2008; Underhill et
al., 2010

HtStc ') tcd3Pded W 123 Rebala et al., 2012

4 dzseo OC d 164 Rebala et al., 2012

2. 2 [ JIssH" GlBtstc® tBtOL ytse d

¢jdslsdf qose Oded ™

[ dzw Emyf Jh detsce s ftotso j Hj dedW G J dats Iff d5tf
f ts dzdzats ¢ j dzts dzd@sribchifff QaigjHdadOtc d Is j dz! dets BT dz f tets o
SlsBsticO® tsBtGOL Yytse .

[dzv Ists@ ts, YlstsB T sn o Olsdls! BOC fid &3O dz! «
COYHBGEB dOtesHO tslsB dtcOdzd ! sBtOL Y’ d
CiscwOYdyj MSda 02 tsdzts o .

Odzj j tlsBtstc 9 j dzmwC Ioftds CWADLjIside zo @y jsdz,
sdrddudMédn fsBdzi 3 ft6d fese jHjddd 6
tcjLEdz sOlsse. [ dMisd Lse0dd ItejnfMiszy J
I lwodRkRite Codzyd dzelstcOydd 5 d3gsls Mam@rop BADJCE Is
[ftejH]dvdzoOom: tBh OV Cdyj dzstcOydw 15 o

-

11

-
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zdets W desdz desets L OGtew L dzgj ded W . [BteOL YT
260/ 280 < 1.8 ddzd 260/ 230>2.3 dzj B teOd
1 1 sMlsOdzso €O | dzjsBlctOENASE | L ©B 6Ol Yytso . ¢
fsCOLOI! Mw dLB' Istsydz s, SHdOCts tj Odz' dz
Gjdslsdf Jtctso Odzd W fsCOL" otQjjusz dz OB 1 Ik tiz]
fsLotsdzvsls EBjHdIs! Mw, Yyt GlstsBtcOdzdz j
ris. JBtoOn HJGCGOHdete Odedzs?2 1 s dMm& dzt yC
1 ltosdzjte S tsdayj delsteOydd 11 s Qipitff ©dgtdeh 2 & f &
dL dzj ew jIs dzd n ¢ Cdzyj dzlstc©Oyd ® HolzryJ f sy
stsydzj 4, Ud &3 §ted dLNggottrgpdzd 1 @ Y IsEzE" L s O
SstsBte@a@dL yse ) Ctsdeyj destcOydj 2 daj d3j dzj J
MisOdzH Otelsdzts?2 Ctsdzgyd dzlstcOydd 75 dzc/ d3¢ oz.

I tjLbkzdz OISO dBdscEst SOf dzse s SlsB ste
sBtcOL yed Mt ils2hf dztlzOL Yy o o dzjdlEe figjodss Ay j dzw o3
dimimdzi Hso Odzdftetso PgedalsIsdfftctso tsH d dzts fiy ! dzO
dmf sdzr L tsto Odzftg aifj dzts dzdzts 2 f QEkjaidzcet alGe20IBCh 1l s
tcjLizdz SOIsOd3 ¢ jdeslsdf Jtetso OdzgdwWw HdzW 95 % ¢
MeMs@addz 99% d o' h j, Yylsts L dzOydls,slsyists
sSBteOL Yyso {IGWQLCOsddOfipizts 2

2. 3 [jlsHT ¢ j deslsd f Glotst @Edd e i1 s

[ OjtedOdzsds Hd&zW 6 j dzesisdf dqtetseo Odzedw fdzlz
mdz¢ dz@ & fzthedzY stedzdz” d3 B SssHEtsd3. 1M BGBtOL
MdMmisj BOB ME g Bzj IsdfOrg SHRs 6 STR 3O < j KB ot B3 M
| J detsisd f d BNPazOz§ jJ toctso ftososHddzsMm! dBjlstsHE
dz0 f tc d Step@@Blusd 9 HTO B\pplied Biosystem} M dmif sdz’ |
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Is | ~ dzts deaychah(Ppplied Biosystems . ¢ dz2Odzd L d to 5 9 QgzmMBAP{ t=
BOts jteso . AOG d3i dzls dASBSTRAZO WO jref wods 3Ts ) ke Lz i
) dMiftsd Lo Oded j BB € 5Bz wWipfPCE Ampliidatieriz kit dzts
(Applied Biosystem3¥ dzO GJdzaj Isd yj m¢ABz 31EdzAApdliedo Is
Biosystemy f  smdzp @8 Q2 8B H OdzddbeReMappefApptietitc O
Biosystem} . RMMmdzj Hs9 Odz ZzsCkzmr DYS19, l
DYS38d1, DYS390, DYS391, DYS392, DYS393, DYS437, DYS438, DYS439,
DYS448,DYS456,DYS458,DYS635,GATAHA.

2. 4 BN d2 Mmisdus difindscfdatg dnis dft d3d2r d2lo da

1 jteodydzOvY BdBddaW stedzgOyd tsdzdzOW 5B tc OB S|
r Odzdz | f sdzdetse j desdidetse s 6 j desisd f d tedwvg O @l §
sBi j HJdzj dzr © JHddzr 2 dBBOMMde HOdedzr = ©
f ctsG tc ORlgdgj [PLINK (1.07), author Shaun Purcell URL:
http://pngumghharvardedupurcellplink/; Purcellet al., 2007: .map( .ped (Csist
Br dzd L Olsj &3 { tdsjtastsdto@elzso Gpd f.bbad dgm, fdnp 2 dzts o :

PCA( OdfQdz ¢ dzOo dz' » $ sd3f tsdzj dzls) .

Cltsls CdzOmMMdyud MSd2 oiBjilstsH dBdetsce sd3j to dzts -
ftod s zewjyzjtsdidgg MSCtsd3 OdzOdzd L | f sdzdzts G §
fesojHjdz OdzOdzd L G &zOo dzr - Cod3f sdzj dzls H d
fsflzdavyd?2, OjleOC yOddids J JEdigikettalO20EIsq H O dzdz
fsdzzyj dedz" §j] B d&zOEsH Ot MtslstczHdedyj Mlsolz fr
ftesojJHJdz OdzOdzd L G dzOo dzr n CBf tsdzj dzls H
Mo te d3j dzdzts?2 115 d cwOVdSE MteOo dzj de@W 1A G
[ dzw ClcOWdEO 9 BzZOMh IsOB j oteOLdd ¢ tsdzd
MsmMisQoddzs 546 ddzHdodHTBo.

I sfzdzv ydd, dimtf sdz’ L so Odzdz" | HdzVv shdzts
edMmizdeS § 3.
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{d Mz det3C. s OO §sflzdvyd2, dLbkuj dede -
GenoChipd oL WwWlIsr n 9 0OdzOdzdL © HOdzdzts?2 tcOBTSISy

[ dzv OdzOdzdL © MBotej d3gd dzgdz" = S8 zdzw yd2 s
dmMf sdz L soe Odz BZOMMdo HOdzdzr = 5 644 Mot
rit s oL Wwlisr [Hagketalg @0d55A8 entoftetal., 2015 Matheisoretal., 201§.

1 jtoj H ftesojHjdzdj 3 OdzOdzdL O G dzO 9 dz' ~
sBtcOB 5Is Odz plinktf tdsts cieddjdzdizi® " d d3 MO O dkj I tafGps:
dqdzH o dH s 9 Bsdz h d&) C Bzl mls dztztzn ,( 0 dz
GJdzslsdf dtctso @ddQ, 050 dfj i) SNy @&BlE W2 Y OMis s
0.05);genc0,1(d M ¢ dz¥ Yy ONPdfiey € sis ts te 'd @3 ts dalr Y pialgde Iz dzdzis C
Btsdz! h @ ts Csdzdy) Mlsg O jER tc@UctsBEH d Isw C
s H dzts dzkz € dzj Ls@dfjjH b pRuning [shjo IsOCY] Htset
plinkf 5 ) dzjdrdlz ¢ O tc Of5 s T®OAFO W € Stots j 202 v s & etz
1500 SNP, fl hOGSKP b O&OZdJL HAv f§tshlstes] da
Ci3f tsdej dzls B tcOdzd i+ SMPs dzs © & d B il i &g IAH |
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OdzOdzdL © B" dz Y sdzZEYJ dz2 J H d dz'¢ I dzdzQ) | BNP s € dig Gro
46 000.

1 4§ sMmtej HMiIse j dzdzts OdzOdzd L G dzO o9 dz' ~
odLEZOZdL dJtetso Odziw R stlfdioIc6ltc O dGzdzdets 2 Mtcj H J

l slstetsjdzdjy CcOWdSsO o @REaiaizdyd ¢ tsdzfHtalgjo
Mo o] d3j dede” d3d H Odzdz’ dsd 1 tets 9 t5 HO BRI dz' O3 JAOEY
Osd M d MY ssdp'ylfefes@dedSiogldpca (o j efmdw: 1021
EIGENSOFR, 3 5. 0.1 B"dz ftetseo jHjdz OdzOdzdL G«
sBtcOL Yytso . 10Isjd3 BT dz fteso jHjdz 1 tesCtclzfm
G dzO 9o Wesestf tsdf Hz fpdsjodsds’ d3 tSBtOL yoOd3 M H Odzde
Hicjodzadr tBOL Yytse, dqisi e hdmr dad Mdzdh €53
CO¢C i {lepardisetab 2014.

ADMIXTURE O dzO dzd L

¢ dzO das[fydzts © O dzdz” 2  dzO0 3§ IstisH Q dzcf dDdrGed dz@ L @
HOdzdz" R767¢hB tcOL Yytseo ( MtsBMmise j dedz” j H Bhdzetgl., d
2013 9 oSG tAOMIKIJJRE. ) jtojH fteseo jHJjdedj d3 O daC
SBtcOBSlsOdz  plinkiftdss ce@jdztiizis M o5 MEFEDIO DY BID d3:
minc=0. 0 3, IsO¢ Y 4 HBifjdz el tdyya) fHigj ddzdat t5Is s H dzis dzk
LD pruning ¢ dzOdzd L ff tc sk=2-16jABMIXTKHHE HOjIs Byj d&zf
ZzOdBtsdzy § HBMIsse jtedzke C Otelsd dzz K-9 @ tiz¢éb y @
(CV), ¢Csbtster 2 tyJ dzd o O j[Nunushseptizs BGLY d3t jcdzg
fted L OH QdeditOdy j 3 dP@EOHIW"jd 2 § 5C OL Olsj dz'  Ht
i tcéf=9 . I siIssd3de Hdzv HOMzZ dzgi 2N jets OdsBazdL
l L 2O0dzd L Oy d "ADMIXTUREHAf tst©dstisie dviz@dght Excael2003.

{ OMud s dFRdeOdgYls s W dzd 2 .

t Bud s 1 tc thpssEHizdgmiasd CockerhafiWeir and Cocker, 1984m
feiish 8 MCtedflsO HdzW tOBBIST o [MétipaducetcaD,dsc
201 cf sz HizE W J2 odLEOZJL Oydj 2 dAls tc@dgO
Brdzd oG dzs yijdz@ 43 sflzazvwydd.
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tOMmMuydl joSdzdHtser a tOfmMMmistsw dzd 2 .

1 sMSCdz-1CE fdesBdzj d@g M COyjMmlsasds Mmj ¢«
tcOMMydlsOls! dBOtedylz cjdzajIsdyj MSdr tOMMIst
d Hicjodzgdd3d BGBILOL YyONBdf )W dfdisl dskeiais@01BAldatoft (
etal.,2019d Htcjodzddsd BBt OL yodzd o tc N=B)[Mathdigprs dz
etal, 201§ dzj ftcjHMIsOo dzVv jIlsw o tsL dzgtsy dz' o3, dzO
tcOMmMMmlssw dzdw tsls COYHBSEB dL {1Isdma BBBtOL Y
Il dLEzOdzdL Oydvw f{f tsdzkz y jvdiaf® 2  de@MitgabajtExCis2B63 M s t

SsOlssetOW dtese Odad | .

17T dz feseo jHjdz COtlstsctcOW d Ugr Ig O is ©dzBdt
YOMmstslsOd KOS j tetsigd, Is S BOdKte Pty dlagler &, ¢ iy
f sMmistctjdf d Otcls f tots ¢ tc O dzd3dzts dsendSES | NP dzdzts a3
tczCsotsHMIseo s5d3 [ . [HaakW. @ azO,dzts» nL Gs;6 tss tsh j dzd ¢
BalanovskyO. etal., 2013. 1 dzv f{ tsfMmlstetsj dzgdwWw ¢ Otcls ¢ j dzj k
mMzj Hze hdj fsCOLOIsjdzd: o) Msda @0 0WE &y d W

2.5 € ROty mis®@CIsjteds 7 HdW dzOtetSH ¢
wirCtsets?2 tsBh datsfmisd.

ImMdishdimy HOdd | ©OLBdLr dO (&
ftcd dzOH dzj y O OW ¢ Jdzntsj o tetstf j 2 MG 52 wo
GJ seteOW dyd MChjjc thtefifjdats . § tots O dzO@ady tefde.ts 0 © telatk
MteOo dzj dzgd™ ftojHMIsOo dzj dzr O tedmbzdzSj 1 d
BOwS jtese o COYHB2 dqL O0dOddLdwkzj & 7 Mk
Ctodlsj oW ds:

1.1 COYHBR Stdifdj <M MtcOs df Gd O dzff) YaPjf tc
BstH o O,dz, € @t jf Misles d ts O dzd - BOwS j & ,
dqdzintsjotetstf j2yjo (o tcix@ipbetsfds)  tcdats] sjs Mk
qdzHnsjotesf j2ydo (o HOddsH {icdda))tins



71

lssds By des sejBtso Ok!, ylstss' KEOLS jt
COyHtMej, ddd ksd' S o fwikd §O0LOn (

2] COYHBAE SskfdjShj] MeOsdj ddw lsedts
ddzHsjotetsf j2yja me QOGBS isdzjo sy | :
HOdzdzs e s C i dzj SMO MwOodzj dedv. sOC

o QO dzls ' teOL dzd yoOes h dj Mw ydmzsdz ¢ Ots,
MmMtsB dzé HOIs! Mw .
3.1 SHRBBH, OdzOdzts e  ydz 2 ftcjH HEM | BIZ,

o fmMistcj YyOls' Mmw 2 ddzHtsjotes j2Yyj o ntslsw
ctf OQtcder FH wigjo totsf j 2 MCdr MBMiH] 2.

1 sdm¢ i tctso g dzig ® MidggsoftQffice 2 01 3. r dzw i
dZOH jy detsisd Cdzd yj Mlso © B dzOtelzy j dader = BC
Bl JHdzj ded] dIMMmMdzjHE] B » fsfkzdvyyd?2 o ¢
teWH MmozEyo02dz = ydmj dz COYHB] yYydmdzcsOIlsj d
YyqdmdzO B'" dzd wlsW Jdz' Istetso Odzr fs otLtcOMIsOC
tcOMYf cdztsy j dz’ o Mz yo2 dtsdz f steWwHC . [ dzw
sBtcOf Ot f sffwsayRddzhy dME BOwLSE jteso
or hj.

ltotso jteC O ftosotsHfld@M4 siBd f EPE®@Y ydd B
FCOLOdzdzr § dzedyd Ctsd3f dzj CMmr MmMcOo dzj dzd v .

1.Vted fjtots? MdzkyO2dets? fHtotseo jtol j ]
mMdzj Hizs b dj Csd3tf dzj € Mmr MtcOo dzj dad Vv :
diyf Odey" d Gy’ d dMmYf OdmS dg j PBf

bLe8d d HEeO@adH', tkmMMSdj; dJtOdzy"
WtcOdykL MSdj BOMS J: kOHYdCd, ddzcl
FCteOd dzyr d ddltse yr , COBOWHddzy ' ;
kOOt , ctokL ddz .

2.1 tod oltstets? MzzyoO2des?2 Htetso j ey o
fMdzj Hzs hdj CodifdzjSCr MteOo dgj dad W : ¢
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Ot 3w Tdg " BMEAIgOte” d dagjcdgy’,; Gzl dd
BsteHo O; kS tOddydly,if€@dy'd ddhf Odms d
BOMSd d dmf Odzyr; COBOwHddzYy", 1 Mmlst
dqdzczhd d dzdlstseyr, BteOn BOdz ; dzd o Oc
31ted Ibtejls! j2 fMdzzyo2dts?2 ftoso jtel j

Mzj Hks hdj CoifdjChm MicOo dzj ded v :

W d dedz" ; BstcHo O d IOHYJdSCd; dmy Odzy"
C Otcj dffefjf ddzelzh d, dsecO2yr d Ckoj?2
CtozL ddzr d WtOdeykL i§Sed JRTMECQM S ds; O e ¢
qeOdzyr ; BBMilsdder d COBOtHddzy" ; k¢t

2. 6 dlsOlsdmisdyuj MSd2, Wddsejscts
O dzO aPLdzdz’ & ff s dzq YRS tot dfts RO

Lddzilsdud MSdj w®wWOMMIsswddw d&jyHEz OdzOdzq
) i tcts G tc OdBBlanovéikyet al.,,, 200§ d odL Ez2OdzdL Jtetse Odz'
Bhsectsdij tdese s h COdzdtetso Odzd W [StatSdftidris.g RO A3,
[StaSoft, Inc. STATISTICA (data analysis software system). version 62001
www.statsoft.com [ dzw dL zyJ ded v G JnddOhp v ddzm@ d ~B O df
dmf sdz L se Odzlmw o j M! BOMMdoe ddeWW sted3Oydd ¢
ftcj HMIsOoadIlsj dzj 2 OtedlzW dzmEts?2 wL M Ctsots? Gzt
9 kOB dzdyls 2, 9 0O0dzOdzd L B d&zd oL WIs" Abtej L
Amero et al., 2009Balanovsky et al., 2011; Battaglia et al., 20C&denas et al., 2007;
Cinnioglu et al.,2003; Di Cristofaro et al., 2013El Sibai et al., 2009; Flores et al.,
2005;Grugni et al, 2012Haber et al., 201XKarachanak et al., 2013; King et al., 2008;
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sB dzOtclzy § dzts  tsdzdz' n Mtse f OH j dzd 2 G Of dztsIs g
MrtsHMmMlso s MiBswyjitds jefOsid MW stcdzdteso Odets d (St
l sfls 5ydats 2 (ool B2 d sOoCOL B, dzd 5|
BIctOYydw dd d&JyHE MwOsdede Of d3" d3d § 5§ Iz dzv 1

vsOCdds BBEOL A, GJdsisdH ¢ OL OSTERA SNPj t6

BOt§ | YEte s d3ts i ts d3ts o A3 tdifsve © dzfyw ftoj ddslzh § ml
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510 jdzi sduimMSdj oL OdEBssldsh j ddy &)

1 5 BOLY-4d EOBsMsd” dzQisdz €] dzts ¥ s jizn d d2ftplsizy X
ftejHmsOodlsjdzj?2 Ot dzgMSt2 WL Ctsots? CGlolz
Gj dzsY¥ sdzH j 2O ddifdzorviy 2 Ot 3w dz o ' W 6 tizgl fipt C
19 . ] yjdis@Edmsirtsdi O - OO ls ) todts o Ot dzO¥zs §
Tt Bsisdys Mkl f)lsddEit COCER2  H s dd dzO dzls dzts 2
sls d&OKHtS dwjojtedtsets s 09 COL O, GHJ )
C OB s ds Died Odzls, Gt o tedz®tgdz 2 ¢ j dzgj ks
[Balanovskyetal, 201]. | OdEe ®fdj ttsMistcOdzj dz o ¢ j datsW t
R-L23, JM67 GIM285. bdicsOpdzets? o' BstCj Oteds™ d
ftejHmisOo dzj dz ftod B tedets -1 ®%) teOodss B ¢ H dzEW t
fsfkdyyd?2 Otdwd L doyddIyupidstsistt oL adga: Is
M285fsMlsOo dzw j s fsylsd fodseddz ¢ j dzs¥ tsdzH ¢
s5dz0 § sdzdesils: ¥ slshbklslsdfbj7s. 58 O PHH ©F |
L d2Oydlsj dzt dg" § teOL dzd udW H dBiry Hfgts mfstOtp atrvj Isd
CjdasW sdzH O Odsh j dzlmC d = Ote ki3t 2z, o fin listdgi®ryfy BEOw!
stcOMmdatsH OteMC sets CteOW, dats ® Hkzedn Istejn
ofj &7®.5 vy Ofissls’ RIOBIzsOEHG Y ' Otc! sk s s
His § Sddzse s s izl fils s[Batanorsky@ais201dzM S d & O to di

[ dzv w itz dzgd v Mmsslsdesh jdzd?2 &BiHE 6 dzgsWE
dzO d3d Bt Q@AM U d Is Odz' GJdde Isdud MSdy tOMMmist
Cjdzisdud MSdr twOMmMmisswdzd?2 f dJjtOtendud MC
d CtcOWdS dmhsctdjtodsces "¢ GdRkfss Oded W 1 toc

l sdzzyj dedz" § tWjL kzdz' IsOIsT Hl Bdsdemistcd ez Is
fsfzdyyd?2 Ottkvd osdj LOsdhmddshisd s It
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kzdets MOBs?2 ¢todsj dzd d . v O¢ o thmdatse dzs?2 ¢
CtoL Ztozd3©O, oOH'™ G4 d,] ORlzc QdzOH, t5 dzd@iis is SHOaEECE
fts tojLzdz s@O®OMH jodpde'nr HdzO d3d dondzHiEBe) |, B) dzO dio
fsfzdvydd Ottdwds, othjnHhdEOod [EOse Gt
sBl JHddgW jIs ts5Bhd2 Gjdailsdud MSd2 Ris28,I8MG7Is
d FM172*.
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o Y
I3
£ ] B

i
= J-M92 ~J,, -
mJ-M12 LI
mLM317
= 0-M122
mQ-m242 | -
= R-M198
= R-M269
mR-123

mR-M124 i
m T-M70 f

other

tdmMzdi&S vy OMistsis’ YerOdtogchafadfrfy zdzdzr = G tolz |

Yted ByjdCj cjdibduimSdn tOmilssw dzd?
f OtO®Rj ste’ fdzyjd fhklsjd kMt Hdyjddy -
Otedsw dz) , dzCEqdpdetidzjS) dgjd2d L5C OL Odzq i) Ote dBY dd§ ts
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ftoesdL shdis ,stgfelts, Yl 1 Isd ctezffr Wotedidtct
CstesHtss dtodzjdedd. J dHBs L Istsls fetsyd MM
Motsj sBtOL dzgr 2 ¢cMtej Hdz] OB 2N d2 MY J S Iste ¢

o3 dzj stOMdesH OteMEBsets CwOW ¢ jdzj Isdy
MO i3 twOMYf tesMmiste Oded dedzr d3d Mmtec j HMPB5 d2§,8%),J o
M67 (19,20) . [Hd&ZOSCt s M jSlstelz tsMlsOdz dzr 7, ¢
shdeso dzs dzz GO MM Jd & iz 2Ot diRRedziy Isdtds st | v fdav §
Mso d3j Misde" @3 H sy do Odedj d3 k¢ OL Odzdz = G tolz
sjtetcdsstedd sttOMdzsH OteMEtsets SOV,

[ BtstsB dzj dadzts j f sdztsy J dzd J Oted3v dz & OfMmkz dz
COf dzsc tMFYOf €1 R4 . ] sSHisB dets | t8mid fifaigd Is ' d3tsoy
CztoHMC dr dz® dzodgjpizizdzo u R MisdsO f sHIso j toy H | dats
HOdzdz Id3fifftso toj d3j dedats? f st Zdzv yd o7 0 ¢ HdsHitdseO o ¢
[Grugnietal., 2011, o™ M j, yjdk 2 oMmMjr BCLzyfyOOd®
Yyd ztb@esyismss r  d  f toed dzj MYA[tc & dstsfigts d3'O teaf Oclzls d;
4 OMkz@zOL © Myjls Hj2Meadw HWj2WO c¢jdse 1
YO misdzdsr Iz
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1) JtcOWdS dBhtsetdijtedeséts h COdzdtetso Odzad
By NHEZ dLEY]J dede" B3 § 5§ Ezdzv ydw B Oted3™ dz

10 e ] fttso jH| dzdzte s OdzOdzdL O, &
ftotsy doOdedj o Bif@mydd] MsJted@ds) ddy {to] ) d
fsLgd st zdv Q& - tc Odzd Is - Mo 5RO ¢ d gzdztsty BSte
I Ols j dz' dzts § dmMmdzj Hise Odzd J tcsH shdztse dz' ~
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HJOMY ster HdzY dqLEyjddw d toj Ssdzmistelzs yif d
dqdzd ddzr &3 ftedyddzOds e smizH OeMmise .
ltejHYi sz jdzdj B Istsds, Yylksts Oted3w dzy 9 ¢t
ftoslstsg  desW tsdzH O RfMMststed yj MG 52 ¢ tod3d dzd
COlsBGE OV LMzl fidcj H MIsOo dzj d20 € Otels
tcOMMmis 5w dzgchzj HdszsR2 MO W dzmC 52 s zdzv ydd H
sOtlssetOW dyj M¢ d2 O dzO dzd L orwodzwijls BkEH(
Otcj OdzO tsflkzdzwyd?2, d&Odetdzjj BEZJLSESIA ¢
RMststedyd MSts?2 o¢todzj dedd. 1 tod sl tzdzYyfHc w:
S5 OfOHdzets?2 dLdd GJded sdud MSd HOdzy $d Bls

Mk ®AsS s OwlsO ¢ jdaj sdyjMSdn tOMmMmistsw dad
s Sty Oshdn fofbdyyd?.

1 tod a3 uteddefiWis d te dzts 2 dzd dzd J 2 dtfiesSs@d Oglishinh detadC

s j dsdets L j dzjtler dgO ye jlds @BOC fd 5O dz! desj & j dzj Is g

Cjdzj sduj MSdj t©OMMls R ol dsdzmizO8 o s ¢,

oMM ddw, §sCOL' 9008l dzO lshizlsmiss dj f
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rdzv ftetso jtoCd edftslsjL " ¢ sdzthst dzO@z] ozd d d
sQGB " dz ftetso JHJdz OdzOdzdL 6§ dzj Isd y( & dz3) & d
1O Br dzs or BteOdes dgj MEtsdzr S5 M smtsB 59
sfis © &z dzlf &z &Ouedizw dz, 2O Oted3wdz HJOMY st
fdzz yO22 detsj tsBl jHdded dedd delzfyPr 3" F ndedsy t i
fMse dzOMmkj Isw ) toj Odz d" B3 & J dzj Isd uj MS d di3d
OQdzOdzdL j & EZoadHdd or MsCd?2 ¢ OL Ol dz
fsCOL Olsj dz ¢ OL Odzmw o MG d dgzj H dD'AZ" §f theH |
ZC OL " o GsjBlisMdz® dzj dzdzts My Is ! Osh j dz tsIs BMisOdz «
sMmtse j dedets s & sBtcOL so Odzgdw 1 Ists?2 G tc lz\izf
HJOM stc® fsCOLOIsjdz HIWWjtejdydoOoydd dzj
s ts O3, Yylsts OtV dzj ) HdOMY step fHte B s O dzf
RfMsstedud MEs2 ¢tedsjdzdd d dzj dJd3jsls MY Jjydn

OB A QY yj dzS O cjdzjlsduimMSs2 HAWWjte]d
BjlssHsd AMOVA.

ltesyj dzls dz3d yctezflodzgzlstcdcwelldzzlsted §f S Iz
9 Oted Oyd 2 roa
¢ dzh j\dzgj Ods! 11.8 2.2 86.0
HdOMmds tc © 2.6% 2.7 94.7
HdOMY Btc O

4 dzz y 02 dzi
Sei jHddz da -0.3 4.2 96.1
Ctolzd ffr

*p-value<0,05
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520 d dzs G j dzj s yjMSd2 OdzOdzdL ¢ Of dzs¢ ot
tcOMY totsmis tc e Hdidz'OAc dF¥y dz

| Of zse 62 f © R

1 Jtco sdz0OyOdz! dzts § cOMfcsMistt@&] dzthp W L ¢ O
f tetsyj mesied Is diaj [Bleydgrd et al, 2012 SOlstsctcOW dyJ f
mMtso togetgg iz tc OMY tots fIS2ASBO d fif digiats Q2)R  f SC OL ™ 9 O
BOSC M 3O dz! dzr j -L 2430 i tc dizR H dzv OQtedsw dz (2
sCtelzy O hdrn dr -LIc@s@HzRZ - el dzv yd2, daj |
dzd dz20 ¥ ¢, dzd dzO s 0O COL, dad dzO Otcj Odz
J &zOdBtsdz' h jets tcOMmYf ctsMmistc Odzj dzd v mMse ff C

¢ todzd ded d . NJdzse j dzj Isdud M&EI23 , O dfotes(a j HG) Qi
EECNOBsEsMsdR , of wodd Sydedlsdz@L o lssls 54
(EMzd2S. [ ccjdsj Okzsedyj s oOwe HOls d

dMssttduj M2 HOducoMys6isL das R tas® i g ¥ O
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3anagHeiii Kaskas
Apmade

BocTouHeid Kaskas
LleHTpaneHan Espona
3anagHan Eepona
CesepHaAd Espona
3aKaBKasbe

KOxHan Eepona
HOro-3anagHana Asua
LleHTpaneHbIld KaBkas
AHaTonuAa

(dikzdass A) Addsejdglsduj NSRS fMmjls:
1jdzj OdzsedyuimMSd2 oL tcOMls § dzOMisjc® b:
B) sOttkO ©OfMftshlstodd dzdv ¢ Of &scteky § "

1 Of OH dz' 2 : Abkbarésand Cherkessian®f Myres 2010; ¢ tc d3W digj
Krasnoday A-Adygei, A-Don, 1 Is © tg @ AmiatOA-Gardman A-Van, A-
Sasunof Hererra2012; Armeniansof Myres 2010;] tsmis s ydz' 2: Agm@§ o ¢
Bagvalals Balkars Darginians Lezgis Tabasarans of Myres 2010;

A j dzls tc © dz¢ dzO:WCzechp Haitytiri@ns Poles of Myres 2010 | Of Owu d
[ o to ts PaBes Germans Swissof Myres 201Q ¢ J 9 J tc dzO W: Egtanmitnis {f
SwadesSouth(Malmo) of Myres 2010 1 O € © 9 :SGBargiapsAzerbaijanians
dzj s zBdzd C s Odz@rB stc @B tztlztf §f st &z dzv yd ts,dzd
GeorgiandMegrelsof Myres2010;5 ¥ dzOW [ 9Gedslfs Balians Romanians
of Myres2010;5 ¥ dzOv  pJIordamiansPakistanj Palestinian®f Myres201Q

K j dzls tc ©dz! dz' 20setir@Mottioaf Myres 2010; ¢ dz0O Is s dEdrkey of
Myres201Q
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] Of dzts ¢ teM6F.f O J

[ dzw GO dzs MBI f T IsOCIY | zOf @j B fJtcj
ftesdmn sy HJ ded § s Otls O O te st & @ fgds gardets
Hi BBsdemistedtelzj Is, Ylsts dd@J B sHds fi)lg e Oy B lsits Is ¢
wLrStsets?2 ctekzffr (Zz-mpuy®Y) o fHtsddzelh g
tcOMY tctsMmlis tg didgj dzOtc dfytelz, © Hdzw H te)Z&YdGiH dzis &
sldtsdlsmw ¢ twjHSCdd. Adddscejdjlsdyj mMSd?2
Mo ts?2 Mmefmlse jdade’ 2 S dzOMlsjte cOf eslsdf s ,-
HOG ] MOdzME 82 WL Ctsoats?2 M gz dzmE & ezj € @O
ftej HMIsOodlsjdzd o Mmj A dL zyd dedzr = dzOdizd ft
HOdtesoaC O CdzOMIsjt® (2000N500 dzjls) B dzd
Wddztse jdzgj sdyj MEts?2 MUY, clOYwzsg gt he'OL R M
ts f) dzts odg' tgjls GJj desWisBdzH © Otodzw dz fmdztsy d dzd - z
JHJdsEets 1 Isdats O
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BocTouHbli Kaekas
LleHTpaneHbli Kaekas

OEEEm

(M dBsS ¢ dzOdzdL < Mpiescteyfr J
A) Addzsc jdzj sduj S Ow“M6Tjls! cOf desctekdfr J
1) sOklkO ©OMftsmlswdy dzd" ¢ Of sctlky "

West Caucasus: Adyghes, Abkhazes Balanovsky 204ll; Transcaucasia: Georgians,
Azerbaijanians our data unpublished; Armenian&rasnodar, AAdygei, A-Don, A-
Hemshin, AErzurum this study; AArarat, AGardman, AvVan, A-Sasun of Hererra
2012; East Caucasus: Ingush, Chechen Balanovsky et al. 201fgl Gaucasus:
Ossetians Balanovsky et al. 2011.

| J dzj O dzts cadtoyjdnEfigfl ¢ dzOMisj te®: 2000N500 .

| Off dzts ¢ BMABF O
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10 €0l oMY tctsmls CaMBI5ddd] ' Iz cB f datgeHtadizdf, tf -
COf dztsc oz fdfv @ Istlpgy wOMY totsMmlis tc O digsdzdifst@dz® efisst:
HsMIsOtsydzts M desCd?2 Otej Oz ttOMY tetsmlis tc O dz,
dzOde " mMh d d3d Yofmistsls ©did sB-ROE RS HezPr o Misy
1 jtej Hdz) OL d Ols ) © tybizh) UapO 5 teGa2@B 50 tcOo dzO 42, 6
SHds2 dL Mod3r = o MsC dfrzdzmig g B @ dzidjL &z iq Jy falk
o' MCd] Gt@IBsSslsftcdmMizhd Isdz ¢St d@fp] dBj7d
BBOH' VWicse s[Bino @E df) ILA&EO tsL H,ddgQ" dd3 ¢ tsdzdzj € Is g
9" Wdzj dats, Ylsts ftsor hjdedaGlj tsusCols@stdslz 3 j D di
tcsHtSY dzj B EAflzc? COL ORtse Oteer dz d MtejHd OO0

Il yjdztsdz, &y ds MHj &zOIs' { toj H & dztisyRisdgds,
off jtcoar j o L, dadcCH jo GRGIRBABjIS @z 1 tcj, o "ditsO jdsB dBO
BOC M BOdz! detsj ¢ Of dztslsdff qruQ@dg'Sdaij? " 1§ Q LOolrtisDipdfs
COf dztsctolzf ff r h dzts dz20 sUsQizOGHO dsdz@0 9 9 B IS E
¢ toc d3j dzfCénniogluet al, 2004 Rootsiet al, 2012Regueiro2005. ] 5L dzd ¢ dzts o
COf izsctezf fr O Isjtetcdlsstedd Mo tej d3j dzdzts @
YJ dztsaigs e k2 Is B'dg L ts¢ B tfizts ) COyj mMlse j me dH
Cdf slgjeOMmMf esMistcOdzj dedj dL 1 jtejHdzj 2 ¢L dd
Besecdzs ftesdL s2I1sd B @BJ ALY ¢ sdid @ tdag G ds'd d3

Anddztse § dzj sdud MEd2 Coaraste & GAdRzs el §i §f '
SB dPtEtlz o dn cjdzsWtsdzHj HJ2Mlsodj H@tg G
off sdzj Hiplso dd Jd3g ¢ togftelshy d2te i GORLERB] ez & Is
sBffffsB dzj dzdz" 2 K ZOMISQ fe@dgolgd® MiBEBJAs GBI
Ozh jdzMCdrmr OtdzvW dz d Oted3V dz gotz@fidadztcH Gt C S G ¢
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LYW Sl tfidise @d§ jsdey d fdz" &3 HOdzdz' B ctolzf § O
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J*-M172, IM67, IM92, L-M11, NM231, GM175, QM242, RM448, RM73, R
M269, RL261, FL206)
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l O0dz0dzdL d&Od3d BT dzd o Cdzt yj dzr s lzdzv y
AJ dzglstcOdz! desets s Qo € Olte@s,0 j M jj tdzpzt @] Az0¢Rd d dO. dzC
Oted3W dzgj o~tSHWIs o 1 j tgj HEER O EOdsddf 22 ¢ O M
sOe COL O. ) ftcj HJ dZO~n 1 jtejHdz] OL G lds € g &
mMtse Mise j dzde’ 2 mMkze C dzOMIs j tc. glzh JMEDL o Ot
ModH]jlsjteMmMissl jd3 ¢ j desWisdzn] oMmjnr dL zyd da

LHdo dlIlsj dz¢ ddstsdz'\flstts ddBing seipdeg g s s OO0 € Gs C
fteiHMisOodlsy e O YED ¢ O6 | dzj 5l Y.ty s'izlp is @ drj
tcOMmMistsw dzd W did O ,HE8 9dedSd) (dzOdsdetsets B Sz N §
CHO Bdjj CjtcteOWdyj MSd Leé0,a3D36tE d&d 1§ t

tiLzdz sOIs'tcdagdztisc d§jOdzd tetso Odzd Vv SdodadksCiy Idr
fsfzdvydd BtOlL Zdz®MIsKeH jodz/Hdiz] OL.d Ods ) O tslzyg t
CdzOoMmMBEmwLO otshdzd fsfkzdvydd | shissydses s
misY (oflzdvydd AQPHke Ot OO §@EOdaYls dud
COf dzsc BNEBY7f," twOMf tesMistcOdzj dedets?2 € OC Mtcj H O
dqdze zh j 2, sB dzOtelzy ddz tcOL dzlz® Gjdaj sdyj M
fsfzdzsOEd.B sfeBfsd@itesdzd ¢ dztso j d&AJ6'7 GO ff alzjsdz
Qdivde d Ududdzyje f ddeelzh ORBd teOL dzd ydz' .

1 Olsts etstedz" | flkzdvydd RtOdO G4 dzj Is
(sds0, 307 6QR145095).s OSC d 5 B OL 5d3, ¢ j dats¥ tsdzr
1 Of OH dzts 2( SdziHdod o3F (s Is dztadipdif) s dzP tzdzvsdg) G § dzt
RM@dzj dedj MMmMisOodzw jIs dzdh+ G j desW sdzH OL | |
[ HdzOC 5 HOY J dL zyd dzdzOW dzO o3d fsf zdzv y
OL jteBO2HYOdzyoOdzd | sMmlssydetsets 1 06 j MisOdzO
ptod3d ded d) , G4 da sdud M i3V EAODOE OfzOmis iz sy L &
1 Of OH dzts 2 oL dd. Clsts d3ts ) dzts sBi W fpdzd Is!
Slsdetsdlsj dzt dets dzj HOo dets § tsH O | toc dz( ! d dzo C
ks eCMCdXl vt (kdn Mmserlsd?2 dr dhksstedy
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Mow L Odzes M dftcQaiady.tso Ptcedo Odzd dzO® fsSH datsd
ftosdmMryHjded] MoewL Odets M Htcj odzj JteOdzM§
OL JBO2HYOdzyj ®© dzgy MmMdadz! des dL a3 dzd d&zO ( =
B dzqdL ¢ OL d Ols f St dosQjtaisvHd® degf dzH 5§ o.tetst j 2 M S d A

vOC Y] dO®d B d&zd twWOMMydIs Odz fsCOL Ols,
dL zyoj &3r = Ctolzd { QW dz d MmMtsmjdeded~ ddPtc
H4jojtodzsets s 0916)QL O S GsLOBAEY O Yylsts Hddzv Of

sy sMisOs d B § L dzOYj dedtvts B dejOdzid 9 d  jf fyh s ¢ tsO dig
Otecgw dz o' Hj dzws Isiyw  fyded > j dzdz’ a3 § 56 OL Ols j d
BT d&zs S OL Odgs  t5ls 1 iy oditde 5 $10HE Ol M€ of G f 2F Ot

f sSteW HSC 3 dz' h d J L dzOyj dzdv f s5C OL Olsj dzj 2
ts BAa ts d3, 9" W ogdyjdeptds, d teipl®EgOL dj o s kzdw y
Med Hd Ol dnkd j &) ddes o N j, yYyid k& M

dzO tc ts[Batanovskyetal., 2017.

v OB dzbyO© | jdzj sdyj MEts] tOL detstsBtcOL dj
sMdztf s fzd BstoW d L BBO -& O dissfigtedz] §f Y

14 dzj Isd
Isfzdzy yd N |[cOL dzs 5B d mis s ydzd ¢
¢tc d3W dzj
A-dH" ¢ j (d 49 | 088+,002 | CIsO OB TSISC
A-1 5dz0O 92| 091+,001 [CIsO OB TSIs(
ACtoL ZtclzdsO | 99| 090+£001 |[ClsO tcOB SIsQ
ClsO ttOBSISO
A-Odzh j dz 89 | 0,74 ++0,03
ClsO tOBtSISO
A-s tc gD tc © |117| 0,90 +£0,01
A-p tcOtc Ols O 110| 0,83 +£ 0,03 | Herrera et al2012
A-] OtcH i3OdzO | 96 | 0,86 ++ 0,02 | Herrera et al2012
AtsL JtO |1 ©¢103| 0,84 +£ 0,02 |Herreraet al2012
A-4 Oz dzO 104| 0,89 +£ 0,03 | Herrera et al2012
A-R tc O dzO 34 | 0,89 +£0,03 | Grugni et aj2012
A-g s dzd € O 105| 0,81+/0,03 |Hovhannisyan et al
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2014
Hovhannisyan et al
A-s Otc OB O~ O |105| 0,81+-0,03 | 2014
A-¢ &zOh € j tols Hovhannisyan et al
1 Ow L jls 200| 0,89 +£ 0,01 | 2014
A1 Off OH dzO W Hovhannisyan et al
¢ tcdzj dad v 148| 0,88 +£ 0,01 | 2014
Hovhannisyan et al
A-a0 dzdzO M Is 199| 0,89 +£0,01 | 2014
J ozl d dz
CsO ©OBKISQ
RA3J toj Isd dzy | 62| 0,92 +f 0,02
CsO OBKISQ
JOL T 36 | 0,79 ++ 0,06
_ CsO OBKISQ
l smissydzr J | 54| 0,82 +F 0,03
djojtesCOaCOLMEd) sk
Balanovsky et al
zOf mkzcd 100| 0,24 +£ 0,06 | 2011
Balanovsky et aj
OB~ OL ' 58 | 0,65 ++0,06 |2011
v OB dzdsy © lddzilsdyd ME sy tcOL
1 Of OH dzts 2 oL dd dzO sMmdzts o § IS
- o ts d3ts ) ts d3r
14 dzj Isd
]l sfzdzv yd N [tcOL dats s B dmls 5 ydad ¢
Balanov&gy et al,
vyjtelC JgMmr 142| 0,78 +£ 0,03 | 2011
Balanovsky et g
[Mmilsddz 362| 0,51 ++0,03 | 2011
Balanovsky et a
Rdzg M d 29 | 0,37 ++0,11 | 2011
Balanovsky et a
Yd Ud dzy’ 330| 0,64 ++0,02 | 2011
Balanovsky et g
bo Ote Yy’ 115| 0,63 +£ 0,05 | 2011
Balanovsky eal,,
JdLc(ddg 81| 0,70 +£0,03 | 2011
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1 Of OHdets?2 ¢Ldd ftetsojHJdz dzO ek telfistel3istindsddy dzd

tdLizdz sOIst Bzt e sd3] cdzes e &5 - OEAPEzg dzt©2
s5C OL Odzd dzts H tizg Sozd (1 @EZRERY ZOBBd BT dZts 9" H |
fSHtCOLHjdzjdedd oMmjrm dL Eyj dede" B ff jstf derdzy y §
o &N dzd dsteH Odzy " , dzd & Odzy’ , dJquewOCyr , i C
dtcOo d2MC s6 s Iffldswiizrs scds@ipls j o o sd2s duid dif Y Hn
Mz § s @ d)ddd, OL j B O2H)Y Odzgyd 9, CkztcHtso ,
tcOMmMMmditsistc j dzd | fsfzdvyd?2, otsh jHh d=A )
dzOB dz8 H j dzd J , Yylsts fjtcar 2 CdzOMmlsjte o ¢ dzs y
tc O o dzd dzj , O oltdGR@tsHESE] jHtEEHJdsOs h dj o
{ Misi Mise j dzdets, {1 Ists dzj MECtsdzr C 58 tSBSBN j dadats §
dd&zd s smw d o wdtedd. J[HAEZOSCt o OdzOdzdL |
MdmMlsl 3tcj Hdzj 2 BWidHHdz] OL JOIsME ] dzOclstcd g .
dtodzw dzmC s 5 d [AEDEESAJROIME 56 B
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{ MEESS | O dC Ehsesdj tdses "¢ Odkdtss Od
fsfbdy yqPyPaEs?2 oL ddq
L EOWdS fomlstsjdz §5 HOddy o5 Voealfdstsdedideor df

E-M35,G-L116,H-M69,1-M170,J-M267,J-M172,L-M11,NO-M214,Q-M242,R-M173,T-L206).

[ dzW IstsG 5, YylstsB" Y tsHIso jteHdIs! dzd B ts it
g3y dedes 6 jtsetOVNdui mMed2 tjd jW feodzdwd
B Yoo j dzd § dRdEOfagy S 52 HJW Uz ggd yd Qg o d
d3d Is S ANEDYA ( Is OB dBY y ©
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s OB dzd 160 [ yJ dz€ O Gjdzgj sdyj M¢ ts2 HdWWj
) jejHdaj2 dLdd o&jlssHsd AMOVA.

) esyjdels of jycteky (odzklstede ol ldzlsted § 5 & o

¢ 5 te 5 Qjp dzd d 5,1* 3,0¢ 91,9*
s 2dw y

L Of O dg'njs & 0,55* 5,7+ 93,8*
fsfkzdvy,

1 s zdzv yd
tcOL dz" n

dzd dzc 9 d MIs ¢
M g 2 e >t 027"
RdzH 5 9 tots
g J &3q Is,M¢C
uE teC e O

*p-value<Q001

O Z2OdzdL B dzlstf jeds j e Pdzdz’ d3d My smse Odid :
fsfzdvyyd?2 L gtfj Hdd@) 2dzOptctsH ftocsydoe O h dj
fSHtCOLHJjdzj dzgdJ &3 s zdzv yd?2 s ¢ dzO f dzts d -
(tcOLGEGtso Otcdo O hdrn d&O ddzHtsjot j2MOdnr [ dz
ftose jsfzf yffdede" » toj L zZdz JsOB dz, ff tz® ROV isd < fis
fSH©BOL HJ dzf ddj &3 dzO offtsyflsiAsizydal did J €i2) difEidfiSthH da’ |
i W35 AH.

lted ctzffdieseas) (sfkdvyd?2 Mtcdkomndt
ftctsy do O Is, dzO dzd B'dz §ftdzzyj dd dOdstdz].
o Oted Oyd?2, tcQDOP®D).51, &7 isjrn M4 Tfkzdvyd
e dzOMmdets HEdkEBIS), (S OLOlsg dzHj RYBY | ©Pd
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ofmMjcets 0, 56 %. 10ts ftoed ctkzffdtoseCj s
f tod dzOH dzyiseildxls j dz' o Otd &Yy d ¥ sfits i zO g d dzjug
ftcd SHBOLHJdAdddd &O otmistsyds | d LO
fSHtCOLHjdzjdegd] dzO cetstede" j] d tcOodeddeds j ¢t

vistsB o d HE®M S SEs @By j dzdz’ | L OF tsdzts &) te dat
sfmdesodzr = dL ftoj HMIsOo dzj dgdz" = dzO ¢ AAdFCyid
ZOizd B' dZO HtsMmMistesj dzO MJj ted W RESAIEGISS 6B ddgds diny
COtels @6J dzd Isd yd m&fdirz d@@Q.mmis ®¢ dzdff2 O d H O dzts iy
dmimdzj HEzj " 7 T fkzdvyd? L sdz0 dBEOS Md 3O dz-
L 4 dzd dg" i3 Yo j Issda) selpaifdaudz ¢ tfds oi3j Missd3 6
fsflzdvydd. { HA&OC 5 L 5 dz0 tcOMY tetsMis tc Odzj
tcOL dzd yO4 Isfmw Hdzw tOLdzr » 8§ Ekzdvyd?2. 'h@C
Lsdz0 G jdzj sdyj MStsegts MntsHMiso @R < itbdsty Pzt
1Ists B WHee" JisigwzOH dzj y detsils! 8 € s Otclse j dz
ftej HiNlsOo dlsj dzv d3d € tslb s tistisXzd ty dzd ‘s d5 dzvdzd Iss fry) WH. ¢
ftedmMkzh O wh ditdcsiBOO G j dzi Is d y jdifite®E) MBsa fHide O
sjteiedlssted™ i3d, f t§ dsds@HizRjdaiA@ s dsd o BY 4 ted .
fsCOL" 908 Is HtsMIsOlsBsyYdzts BhM Jodzlzed L sdzz &
fsfezdyydw®d, Mo OH OHOHz] y 6 ugg tc lsf Bydadsvcdfdy
(mMEzd2&8E) . 18 d o yYJ dztd, C OtelsT G4 dzj Isdn
ftesop@s " drn © cEttedats? dBj Misdesmisd ( skt d,
Hj Bsdemistcdtelzs Is Istej dzH , fs5¢COL Odedz” 2 G dftecdg'tc
fsfkzdvydd ftoswWodzwels BOC Md B3O dz' dzts § G J
s zdvydw Bd, ftesydo O M ddsd , d  H Grigizs dtc Iz
L dzOydlsj dz dzr § slsdzd yqw sls f s kzdw ydQtgls
Gjdzgj IsdujmMSdr tOmMMmisswdzgd?2 tsls ¢ tcOo dzd dzdz’ = ¢
OO’ [6C, Mded2y', doteHOdy', ddo Ods
foslsdo o sz )pd@tcIsOstejj@r BOMYMNBEY dzd 2 s (it
dzj S d2 fHtesd3jykzlstsyds 2 Istcj dgH, diasls jojifg N jtoG
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s zdv yorzaesCle. vO0¢xJ & L OR) a8 r) s s
ftoesydoOW cdzOoadz'r d3 tBteOL sd3 o tc0Oo dzd dzdzts d
G et OW dyj MS d HOdzj € s ftotsy do O h dds3 tsls
ded § st Hinlse j dede” a3 6§ SOV dUuI MEddz MMy 1Y

1B 8 yj dztsdz, ftocso jHjdedzr 2 @ dzOd3d € Otelsk
L OC sdetsdzj tedetsls d sB dzOtclz ) j dadz" | BJ IstsH s
mMizh jMiso tso Odzd jJ dal=a dsp dztg NaERH dats 2 déLdd H o
MrBHMise O, [Hdd dL dedr fHTedkztesyd € ¢ ¢ tstOd
B4 Misdetsmis d .
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Genetic distances from Georgians

Genetic distances from Turks

N = 171724
min = 0.03
max = 2.68
avr =037
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N =171724] N =171724]
min = 0.05 min = 0.01
ARARIAN A max = 3.96 max = 2.4
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Genetic distances from Kurds and Lurs

N =171724]
min = 0.03
max = 2.71
ave =031
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Genetic distances from Armenians

3 3 ©

N=171724
min =0.01
max = 2.63
avr = 0.39
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Genetic distances from Iraqis

N=171724
min =0
max = 3.08
avr = 0.37
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Genetic distances from Lebanese

N=171724
min =0.01
max =325
avr=037

00w
p—

Genetic distances from Syrians

N=171724
min = 0,08
max = 3.61
avr=0.63

===

&

w w

[ [

3

Genetic distances from Saudi Arabians

¥

l| Genetic distances from Arabs (United Arab Emirates)

N=171724 N=171724
min = 0.01 min =001
ARARIAN A max =317 an wea max = 2.97
avr =059 avr =046
o [ 0 w0 [ T a0
[5 3
S [ o = [ [ 3 *:
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N=171724 N=171724
min =0 min=0
max = 4.72 ST max = 3.56
avr = 0.56 avr = 0.42
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Genetic distances from Jordanians
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{ (ME2BECs OtelsT ¢ j dzj Isduj MS da2 OB @ dag 2

() etsHBdy j ded j )

AiCOLlkO ¢jdzjlsdujmMSdr; ©Ommssw dd?2 &k ckhk
1iC0Kls0 ¢ jdjlsduj MEHESTOMMIssY dzd2 ©ls
iCOLkO ¢jdzjlsduj MEGAdzEPdMissw dzd 2 s
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iCOwlkO ¢jdzjlsduld MElY ROm@Ndgls s dzd

iCOLlkO ¢jdajlsdujMSdn ;wOmMmssw dd?2 &l J©O
iCOwlkO ¢ jdzjlsduj M&dsOdOndls sy dd?2 s
iCOLlkO ¢jdzjlsdujmMSdrn wOmMmssw dd?2 &l Mdt
RICOKIO ¢jdzjlsdyjH®d@e d NinBlsy Ha(BC 52 ¢ 50O
STCOlO ¢ jdzjlsdyj® €8 O misHsd dad@dz’ = ¢ tc O
JTSOtalsjOlzy sdigPmMg Bisdatf Ddzj Misd dzy § o ;
[iC0EO ¢jdzjlsdyjts ot teOdmnsj=". dzd 2
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s oafj? odHJdBsMIsd, ts ) dzts © a3 gz sy dodzd
ftodBdzd L dlsj d2 A0 2 PI9 dzOL OH , fits ¢ dzO f) dz
wddztse j dzd sdud MS dds o @lyefizg sefCUQdRS d 5 HOI et
Otekw dz, € OC j,Hydtatfrscds] L s gzt @ts Mo f OH O5 Is
ftcsydoOdzdj o Ctodzts?2, IstokHdzsHsHisBY dtI y
MsrteOded dzgdd dn ¢J dziBinG detf B fdzj eelz i) B 5 to ' MRS
vOC, LtdkO ®OCMHdBOdL dtséts c¢jdjlsduyj M tets
PHdodlsjd dzets Moty O ) CcwOddyodkd RrRMststed
tjLizd OO, dzj QRslstew dz® Ists, Yl o  da
ftejdizh jlsok ftetsydoOtls Ststeshts & j dzj Isdy,
5 tj Odz dzets Mkh jMlsekze h j2 cjdzgjlsdyj MSts2 ¢
MrtsHMlsots tsBkMdzceo dzj degs Isj d3, vylbsts 1 Isdesce j dzj
OO sdzd2 MS sets ks BEOS O smdbty s  dzOf.
RMissted yj MEs2 ¢ted3dj dzd d .
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Il L Oo jteh jded j te Gsfifshigdsts Istdc@Ldp hdgddide] tcf & M d -
ftetsded ¢ dztso § dzd W qdzHts jotetstf j 2 ME G wipr g
sl wijdgwj e s fswWodzj dzgdj W tc Qs dfecOffij PaPtc S H ts
¢ tZw dzm € 5§ [H@enisiEy, 1097

l fsdmMeOr cjdzjlsdyjmSédrs MoadHjlsj dz2 Mise
Br tBd&Otkz)yddd o dj Stlstster o §flkzdyydw»-na
ML70 (o USKSIUBSKHEF. 2), f yYOMmkslsokd 8
f s v n. Gkl % OCk ®syds BT d&is BT firow
Wteded2mC dna dzZOtctsH 59 . [HdzOS BM1T B B dzO ke 6
Mt Oo dzj dzd ® fp BStekyoshdBd §sflzdyydw d
MisOlsdmisdud Ms d 1dejsroty il tsiadg @ dzts dzO i3S d ¥ d dOiEC
G Off dzts ¢ EPR72ftc’ M2 CYf sHIso jteyx HOjIs L Ists.

lted {1 ssd3 M jSIstc dzOdBtsdzj j tOMY tomifiRls to(
L23 JM67 d dr WddatsejdzgIlsdyd mMSédy HOBdqELte
of dmr a O Ismw o ¢ tsdzyd 1 Y diyts ¢ HzQ tpdely dzts ssdf tf s Is
Otcdzw dzC tsets G j desWisdzgH O Htsdzy dzf BT dzd fydzts y
WteOfBded2mMCOY d&deteOydw { totsd e8tHN0dz0Odz,jtiste d dz
dz. 1 . .. L dzOydlsj dz' des tcOdz " j sBtOL ts8
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sB dzOtc iz ¥ d dz( .
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RLEyjdzad)y dewsppatslf jd2mMets?2 wiLrr Cats?2 MmJj
BOteS jteso YsCOLOds, ybts sfzdvydd, t©OL
wirises?2 Myl d d MsMjuHddj M deddzd ddzsv
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