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lamtorpynma T B A3sun u Adpuke.

A.A. JIaban
V12189@mail.ru

Pe3stome

[Toka3aHo, YTO y COBpeMEeHHBIX apMsH, TYpPOK, asepOalifDKaHIIeB, TI'PY3UH,
VpaHIleB 1 apabos c ramwtorpynmon T obmmit mpenox w1 mpuMepHo 13500 stet
Haszaj. Bcé mepeBo rarloTuIIOB pasfiesigeTcs Ha JiBe KpYyIIHble BEeTBU: BeTBb A, C
YCJIOBHBIM OOIIMM IIpeKoM, XMBIIMM IipumepHo 6400 jier Hasaz, 1 BeTBb B, ¢
YCJIOBHBIM OOIIMM IpenkoM, XusiimM IpuMepHo 13300 sier Hasam. Bospact
npenka BeTBu B Omm3oK K Bo3pacTy obiiero mnpenka cyoxitama T - 12700 ster
Hasasl.

BerBr A mmMeer yeTbIpe BeTBM (YKa3aHO IIPMMepPHOe BpeMs XXVM3HW YCIIOBHOTO
ob1riero npesnxka):

-IlepBas BeTBb - 3000 szeT Ha3an,
-Bropas BeTsBb - 3900 sreT Hasza.
-TpeTbst BEeTBS - 2700 s1eT Hazas.
-YerBépTas BeTBb - 4900 et Hazaz.

Bersp A xapakTepusyerca 1peoOriafjaHmeM ramwioTurnoB cybxiama Tla2,
KOTOPBIVI IOSIBWICS IIPeTIoNIOXNUTeIbHO He nosaHee 1500 neT Hasan,

Betsr B BITIOUaeT B ce0s1 eBATH BeTBeI:

-ITarasg BeTBb - 13700 steT Ha3ar.
-IIlectas BeTBb - 10200 sreT Ha3af,

-CenpMasi BETBb - 5900 stet Has3a.
-BocvrMmast BeTBEB - 8275 s1eT Hazas,.
-JleBsiTast BETBb - 5725 et Ha3a.
-Jlecsarasi BeTBb - 7300 s1eT Ha3a.
-OnuHuHaaIaTas BeTBb - 4025 s1et Hazaz.
-JIBeHasIiaTast BETBb - 525 et Ha3zam.
-Tpunanitatas BeTBb - 425 et Ha3zam.

[Tpenok BeTBM B siBisieTcst mpemkoM BCero jepeBa TaluIOTHIIOB ¥, BEPOsITHee
BCero, SBJIUICS mpencrasuresieM cyOkimama T. Ilpu cpaBHeHMmM omHOro m3
TaIUIOTUIIOB C 0a30BBIM TaAIUIOTWIIOM IISITOVI BETBM OOHapy>keH ciier OOIero
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npegka c¢ BpemeHeM Xu3HM npumepHo 20200 ser nHasan. IlomyueHHbBIe
pe3ysIbTaThl HOATBEePKAIOT JaHHbIe IpenbiayImx pador (2011a,b,c,d).

BBomHaa gacrse.

B wosem, 2012 rom, ramtorpynmal Bomwia Oe3 mM3MeHeHUI B [OyarpaMMe
cyoxitagos ISOGG-2012 no cpasHenuto ¢ ISOGG-2011:

T L1206, L445, 1452, 1.455, M184 /Page34/USP9Y+3178, M193, M272, Page129
T -
 T1 M70/Page46, Page78

e o T1* -
e+ Tla L162/Page21, L299, L453, L454
e ¢ o Tia*

e ¢ ¢ Tilal L208/Page2
o o e o Tlal* -

e o o o Tlala M320

e o o o Tlalb P77

e o o o Tlalc P330

e o o o Tlald P321

e Tlald* -

e Tilaldl P317
e ¢ Tib L131

e o o Ti1b* -

e o o Tibl P322,P328
e o o ¢ T1bl* -

e o o o Tilbla P327

CyOxitazibl, KOTOpBle MMeIOTCS B Oas3e 67-MapKepHBIX TalUIOTWUIIOB, BbIeIeHbl
uBeroM (st cereporo wmsmaHums). OmgHako, B Oaze FITDNA MoxHO Terepb
BCTPeTUTh ODO3HaueHMe Takmx cyOxiIamos Kak Tla2, Tla3,Tla4 u Tlada, uto
TOBOPUT O HECTaOWIBPHOCTM KiIacCHPUKAIIMM M1 O BO3SMOXKHOV KOPPEKTUPOBKM
auarpaMMbl. Ha 3Ty ke MbIcip HaTasKmBaeT B Oa3e IaHHBIX IPYHIIIMPOBKA
rarrotuiioB o SNP myrtanmsam. Cerigac 3Ty KilacTephl BBIVISOAT CJISIYHOIIVIM
obpazom:

"T*" M9+ L298+ M184+ 1445+ 1455+ 1.206- M193- M70-
"T1*" M70+ M320- L208- L131-

Alpha-1-A M320- L162+ L208+ P77- L131-

Alpha-1-Aa

Alpha-1-B M320- L162+ L208+ P77- L131- DYS456=12
Alpha-1-C M320- L162+ L208+ P77- L131- DYS464++?
Alpha-1-D M320- L162+ L208+ P77- L131-

3



Alpha-1-E M320- L162+ L208+ P77- L131-

Alpha-1-F L162+ 1.208+ P77- L131- DYS19 = 12
Alpha-1-G M320- L162+ L208+ P77- L131-

Alpha-1-H L208+ P77- DYS437 =13

Alpha-1-] M320- L162+ L208+ P77- L131- possible cluster
Alpha-1-W M320- L162+ L208+ P77- L131- Matched Pairs
Alpha-1-X M320- L162+ L208+ P77- L131- Unmatched
Alpha-1-Y P77-

Alpha-1-Z L131-

Alpha-2-W Matched Pair SNP status unknown
Alpha-2-X Unmatched Deep Clade Test Recommended
Alpha-3-A 1208+ P317+ DYS390=21

Alpha-3-B P321+

Alpha-3-C P330+

Beta-1-Aa P77+ DYS464++ DYS391=11

Beta-1-Ab P77+ DYS464++

Beta-1-B P77+ DYS590=9

Beta-1-C P77+

Beta-1-Ca P77+ DYS388=14

Beta-1-] P77+

Beta-1-K P77+

Beta-1-W P77+ Matched Pairs

Beta-1-X L208+ P77+ Unmatched

Beta-2 P77+ strongprediction

Beta-2-B YCAIi = 22-26 Predicted P77+

Beta-2-W Matched Pairs P77 weak prediction

Beta-2-X Unmatched P77 weak prediction

Gamma-1 T1b L131+

Gamma-1-A T1b L131+ 3xDYS385

Gamma-1-B T1b L131+

Gamma-1-C T1b L131+

Gamma-1-D T1b L131+ L446- 1L447-

Gamma-1-E T1b L131+

Gamma-1-F T1b L131+ DYS439 =9

Gamma-1-N T1b1 L131+ P322+ waiting for P327 results
Gamma-2-A T1b? L131 test recommended

Gamma-2-C T1b? L131 test recommended



Yacto B oaMH KiIacTep IIONAfamOT pasHble cyOxitagsl 1o  [SOGG-2012.
besyciioBHO, Takast KapTiHa 0o0ycI/IOBIeHa peIKOoV YacToTou ramiorpymnmsl T u,
KaK CJIeZICTBIe, c71abom e€ m3yueHHOCTHIO. Ha ceromusramit fens B 6aze FTDNA
Bcero ymiIb 199 nonHeix 67-MapKepHbIX rarioTumos. I1o Mepe mocTymwieHns (3a
nioyirozia 6asa nomoiHWIACk 49 rarioTUIIamMm) KapTrHa OyaeT IPOsICHSATHCS.

YuureBasi, dYro mpolecc pasfeieHns TaIUIOTMIIOB Ha CyOKIagbl, [0
HeIIpoTUBOpeunBoy JlecTHUIIBI SNP-MyTaumiz, cyObeKkTvBeH U MaTepuabHO
3aTpareH, IlejlecoOOpasHO B WM3yYeHWUM TaIUIOTUIIOB IIPUMEHSATbh U JIpyrue
MeTOJIbI.

Ileste maHHOM PabOTBI - IIOCTpOeHMe JlepeBa TaIUIOTUIIOB rarviorpymmsl T,
IpVHAaIeXallyX IpecTaBUTeIsIM HallVIOHaJIBHOCTe U I'pakaHaM IoCyapcTB

Asvn m Adpuxnu (puc.l), ¢ JaJpHeNIINM aHaJIM30M 3TOrO JiepeBa MeTomaMu
HIHK-reneasiormm ( Kitécos, 2009).

Mertopmoriorms mncciiefoBaHMs 3aKIodaeTcd B II0CIIeOBaTe/IbHOM pasie/IeHun
JlepeBa TaIUIOTMIIOB Ha BeTBM C HaubOoJjlee OJIM3KMMM 10 MyTalVisIM
raryIoTUIIaMy, B OIIpefesleHnny 0a30BOro raruloTuIla 3TMX BeTBeVl M MOACYéTa
JIMHEVIHBIM MeTOIOM BpeMeHM XWM3HM oOIlero mpenka sersyu. C majibHeEMIM
MOICYETOM MyTallMOHHOM  (BpeMeHHOVI) AMUCTaHIMM MeXay 0asoBbIMU
raruIOTUIIAMVI BeTBeVI I IIOACYETOM BpeMeHV XXV3HY YCIIOBHOTO ODIIero mpemka
BeTBell, BIUIOTh O BpeMeHU XXM3HM OOlllero IpefkKa Bcex ralUIOTUIIOB JiepeBa.
[doBepuTesibHBIe MHTEpBaIbl He IIPOCTABIIUINCh, HO B OOJIBIIMHCTBE JaT OHU
Jexart B rpesiesiax ot 15 mo 30%.

McxomgHple JaHHBIE.
VcTouHMKOM 1ccIIefyeMBbIX ralvIoTUIIOB ITocTy Xmia 6asa qaHHbIX FTDNA:

http:/ /www.familytreedna.com/publicwebsite.aspx?vgroup=Y-Haplogroup-
K2&section=yresults

OT60p TrarwIoTUIIOB OCYIIECTBIIICS M0 CIIeYIOIIVIM KPUTEePUSIM:

B pasnerne «Country» ykasaHo ogHO 13 rocygapcTs Adpvkm v Asu.

B paspmenne «Paternal AncestorName» ykasaHa ogHa M3 HalMOHAJIBHOCTEN
Adpuxn wm Asumn.

B pasnere «Paternal Ancestor Name» ykazaHO MeCTO IIPOVMCXOXIeHVIe TIpeiKa 13
Adpukn wm Asumn.

HJvHa rarioTumia - 67 MapKepos.


http://www.familytreedna.com/publicwebsite.aspx?vgroup=Y-Haplogroup-K2&section=yresults
http://www.familytreedna.com/publicwebsite.aspx?vgroup=Y-Haplogroup-K2&section=yresults

ITo sTM kpuTepusM ObUIM OTOOpaHBI 64 rarioTuiia. DTHOreorpadwmdeckas
CTPYKTypa BBIOOPKM TaluIOTUIIOB IIpMBeieHa B TaO.1.

DrtHOreorpadu- Howmepa raruiorumios Kosn-so | o,
YeCKWI COCTaB %
ApmeHns 10, 26, 75,76, 77,79, 84, 116, 133, 149, 12 | 18,7%
150, 195
Typums 13,14, 31, 70, 85, 170, 179, 190 8 |124%
Aszepbanpxan 17 1 1,6%
I'py3us 28 1 1,6%
Upan 19,121, 151,171,172 5 178%
Upak 66 (accupmerr), 86, 119 3 |47%
Munusa 9 1 1,6%
Cupus 178 1 |16%
ITamecTmHa 87,181 2 3,1%
Caynmosckas 115, 120, 125, 128, 185, 186, 187, 189, 16 | 25%
ApaBus 192, 197,198, 202, 203, 204, 205, 206
Kysenr 5,6,12 3 4,7%
baxpera 11, 199 2 3,1%
OAD 200, 201 2 |31%
Apab 207, 208 2 |31%
Mapoxkko 35 1 1,6%
JTuBus 114 1 1,6%
Dduronms 176 1 1,6%
Comaym  (eBpem | 72 1 [1,6%
n3 Vlpaka)
FOAP 180 1 [1,6%

V3 Tabimmiiel BUAHO, YTO HaMOOJIbIIasg IUIOTHOCTh COBPEMEHHBIX IalIOTUIIOB
NIPUXOINUTCA Ha JiBe reorpadpudeckue 30HbI — 3akaBKasbe (Apmenus u Typiins)
VI ApaBUVICKUV IIOJIyOCTPOB C Pe3KMM yMeHbIIIeHVeM I'pajlvieHTa B COITpeseb-
HBIX TOCylapCTBaXx.

s mposeleHMs MccilefoBaHMsA, U3 64 TaluIOTUIIOB CPOPMIUPOBAHO [IepeBo,
KOTOpoe 1300pakeHO Ha puc.2 .
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B Tekcre nmerorcs cenmyromniye o603HaueHVS:
«[amtornr 12» - ramwiornm Nel2 Ha iepeBe TraruIOTHUIIOB.
«["amtorun (12)» - ramiorun B 67-MapkepHoM popMaTe 13 TeKCTa C
vHaekcoM (12).
..=125->143...» - omepaumusi KOPPeKTUPOBKN YMCIa IIOKOJIEHWI C Y4EéTOM
BO3BPaTHBIX MyTauI/M (2008)
«...15,67...» - npobHas ajU1elb B MapKepe rarvloTuIIa.
«...15/16...»- paBHOBepOATHBIe 3HaUeHVIs ajUlejIN B MapKepe rarvloTuIla,
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Puc.l PacnpenmesieHme 67-MapKepHBIX TaIUIOTHMIIOB IO perMoHaM Asum mu
Adpuxn.

AHarm3 BeTBem HepeBa IraryioTIioB

OGxon pepeBa 1o BeTBsIM OydeT BeCcTMCh IIO YaCOBOV CTpeJIKe HadMHAsS C
rartornma 200 (T1la2). Dto ommHounHBM TamwroTul apaba m3 OAD c HyIb-
myTaumet B DYS425. Tak Kak OH eOMHCTBeHHBII B Oase, TO IporpaMma U
pacnosioxmia ero otaenbHo. OH MeeT Bu/;:

132314101515111211141330—-1799111326141934111316 16—
10102324151416173436119-11817178111081190202017 10
1212158112219151112131011 1211 )

Bropbm pacniosioxen ogmuouHbIv rartotun 116 (T1) apmauuna ns Typrymn.



132314101617111212141331—-17991112271419341113 16 16—
1092324161316173537119—-118171781110811912202018 10
12121581122191611121310111211 (2)

lNarotorumst (1) u (2) orymnyarores Ha 15 MyTanumi (ecam cIUTaTh HYJIb-MyTallIIO
3a omHY). MyTalMoHHasl AMCTaHLVSA MeXIy 3TVMM raruloTuiiaMu OydeT paBHa
15/0.12 = 1253143 noxomnenwmsM, wmm 3575 romam. Torma ycIoBHBI OOITMT
npenok ramwiorumios (1) m (2) xwi npumepHo 1800 ser Hasam. MoxxsHO
MPEeIIOIOKNUTD, UTO 3TOT IIPeIOK CKopee ObUT apMsHIHOM, YeM apadoM.
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Puc. 2 [lepeBo w3 INeCcTHOECATH UYeTbIpéX 67-MapKepHBIX TaIlJIOTUIIOB
ramtorpynmnsl T.

Kocsernno sto nmoareepxxpator mx SNP - y apmaamaa T1, a y apaba Tla2. Vx
0a30BbIVI rarwIoTUII MMeeT B (3):

13231410 15/16 15/17 11 12 11/12 14 13 30/31—17 9 9 11 13/12 26/27 14 19 34

111316 16—10 10/9 23 24 15/16 14/13 16 17 34/35 36/37 11 9— 11 8 17 17 8 11
1081190/12202017/18 10121215811 221915/16 1112131011 1211 (3)

Hasee ciremyet Oorpiast BeTBh A 113 21 rarotoTnia, KOTOpble MOXKHO PasieTnTh
Ha 4eTbIpe BeTBI.

IlepBast BeTBb COCTOUT 13 I1IeCTV TaIuIOTUIIOB - 5, 6,19, 9, 14, 10.



Hdsa ramwioruma - 5 (Tla2) n 6 (T1) mpunamiexar xureinssm  Kysentta n
OTJINMYAIOTCSL TOJIBKO Ha OOHYy MYyTallMio. ODTO sBHble POICTBEHHUKIA.
Myranmonnas aucranimg y Hux 1/0.12 = 8 mokosenuy, wm 200 ser. Vx

YCIIOBHBIVI 00TV IIpemoK kw1 IpuMepHo 100 siet Hasaz,. VIx 6a30BbIV raruIoTuIx
(4) c Bywikom 18/19 B DYS 458 mmeet By

132314101416111211141331-18/199911132714 19331013 16 16 —
10102323151416193537109-1181718811118129122020 1910
12121581122191611121310111211 4)

Ecm cpaBHUTHL OasoBble rarwiorunsl  (4) m (3), TO OKaxXeTcs, UTO OHU
oTIMyarTcsa Ha 19 MyTanmmi, 4To JaéT MyTalMIOHHYIO IVMCTaHIINIO MeXIy HUMU
B 19/0.12 = 158->187 mokonenumn, mwi 4675 j1eT, a 3HAYNUT YCIOBHBIV OOIINI
npenok xwi1 npumepHo 2300 et nHasan,. CormmacHo ganHbM FTDNA rarwtoTwiisr
5 1 6 mpuHamexar cyoxtagam T1la2 n T1 coorBercrBeHHO. [Toxoxe, raruroTntt 6
HpUHAJIeXUT Ooslee ApeBHen jmmHUM, deM ramwiotun 5. K 5 m 6 ramiorumy
npuMsbIkaet ramtotut 19 (T1 us3 Vpana):

132314101416111211141331-189911132614 1933131516 16-
101023241614161935391111-8161781111811912202017 10
1212158102219161112131011 1211 ()

lFamwtorumsr (5) n (4) ommuatorcs Ha 41 MyTalMio, 4To pPasBOAUT MX Ha
auctanuyio B 41/0.12 = 3423510 nokosnenuys, wim 12700 jster. C yuétom
ycpenHéHHOro Bospacta (100 jrer) ob1ero mpeaka C rarloTHIIOM (4) MOXHO
CKa3aTb, YTO BO3PACT yYCJIOBHOTO IIpefKa rarloTuiios 5, 6 u 19 Gyner npumepHO
12700 mer.

larwtorvmer 9 (Tla2 ws Vagmm) n 10 (Tla2 us Apmenun) ominyaroTcd Ha 9
MyTalWii, 4TO JaéT MyTalMoHHYIo auctanuuio B 9/0.12 = 7581 nokosienurn,
wm 2025 stet. YcmoBHBM 001M npenok >xwi 1013 stet Haszazg. Ero Oasoswmn
raruioTuIl (6) vMeeT BU/:

132314101416111210,514 13 31,5--16,599111326 141933111316 16 —
101023241514 16 17,535,536,5129--118171781111812912202017 10
12121558112251916,561112131011 1211 (6)

larutorum 14 (T1a2 w3 Typimm), umetormit By, (7):

132315101316111211141331-1599111326141933111316 16—
10102324151416173536139--1181717812118129122021 1710
121215811 211916 111213 10 11 12 11(7)



u 6a30BbIV TarwioTUIl (6) pasmuaroTcd Ha 11.5 myTaumi, uro maér 11.5/0.12 =
96>107 noxosteHuw, Wi 2675 jleT MyTalMIOHHOW pPa3HWUIIBl, UTO OTOABUTAeT
yCJIOBHOTO oOOIero mpenka 3Tmx ramwiorunos 9, 10 m 14 npumepHO Ha
2675+(1013+0)/2 = 3200 s1eT Ha3az.

[1st IepBOTI BeTBM MMeIOTCs [ABa 0a30BbIX rarviotuma (4), (6) v IBa OOVHOYHBIX
ratwotumia  (5), (7). YcpenHéHHOe BpeMsl XM3HM OOMIVIX TIPEOKOB 3TUX
HOIYJIALNI — IIpyuMepHO 275 jleT Hasaj,. basoswivt rarmwtoTum 3Tovt MaTpuLls! (8)
VIMeeT BUI;

13 23 14,25 10 13,75 16 11 12 10,88 14 13 31,13— 17 9 9 11 13 26,25 14 19 33 11,25
13,516 16 - 10 10 23 23,75 15,25 14 16 18, 13 35,13 37,13 11,5 9— 11 8 16,75 17,25 8
11,25 11 8 11,75 9 12 20 20,25 17,5 10 12 12 15,13 8 10,75 21,88 19 16,13 11 12 13 10
111211 8)

ITo orHOmeHMIO K (8) B rarvtorunax (4), (5), (6) n (7) Habexasno 47.78 MmyTarii,
uro paér 47.78/0.12/4 = 100->111 nokoseHwmy, win 2775 j1eT MyTalIOHHOV
AVCTaHILINM, a 3HAYUT yCJIOBHBIV OOIINII IIpeIoK IepBOVl BETBU XTI IIPUMEPHO
2775+275 = 3000 s1eT Ha3am.

Bropasa BerBb cocTtouT M3 Iectu ramwiormnos - 11, 199, 12, 17, 13 n 201.
larorormmst 11 n 199 ( mepsoi Tla2, BTopoit He onpenesiéH) n3 baxperiHa MMeroT
pasHuIly B 4 MyTaluy, YTO PpasBOAUT MX Ha AucraHimio B 4/0.12 = 33334
nokosteHuss v 850 sier. YCJIOBHBI OOIIMIT IIPEeNOK 3TUX MYXKXUMH KW
npuMepHo 425 j1eT Ha3az v vMes1 0a3oBbii rarviotuil (9):

1323141014 155111211141331-179911132714193411131516—
101024 24151417517 3639,511911--81717811128129122020 18 10—
1212155812221917111213101113 11 L))

lartorumst 12 (T1a2 us Kyseitra) 1 17 (T1 u3 AsepbarikaHa) MMeIOT pasHULLY B
15 myTarum, uTo pasmerriaeT ux oOiero mpeaka Ha 1800 ster Haszan. basoswin
TraIuIOTWII VIMEeeT BUJI;

1323141014 1551112111413 32--17,599111326141934,511 131616—
951023,52414,513,516,517363711911--817178 11,5118 12,5912
202017,5101212168122218,516,5111213 1011 12,511,5 (10)

lartorumst 13 (T1a2 m3 Typuum) n 201 (T1 n3 OAD) Takke pasnmuarorcd Ha 15
MYTaIWVL, a 3HA9NUT VX YCIIOBHBIVI OOIINTI IIpeloK XwT ToxXe mprmepHo 1800 et
Hasa/ 11 1Mes1 6a30Be rarwroTm (11):
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132314101417111211141331,5—-17991113 251419 32,511 14 16 16,5--
109,523235155141551735,536,511911---8171781111812 912
192017,510121215,5 8112217,51711121310111210,5 (11)

Ecrmm paccMmorpers Bce Tpm 0Oasosble ramwiotuma (9)-(11), To yBummm, dYTO
OTHOCUTEIJIBHO Ga3oBoro rarwrornia (12):

132314101416 111211 14 13 31,5 - 17,17 99 11 13 26 14 19 33,67 11 13,33 15,67
16 179,83 9,83 23,5 23.83 15 13,83 16,5 17 35,83 37,67 11 9 - 11 8 17 17 8 11,17
11,33 8 12,17 9 12 19,67 20 17,67 10 12 12 15,67 8 11,67 22 18,33 16,83 11 12 13 10 11
12,511 (12)

HaOupaercsa 33.36 myTtamuiz, uro maér 33.36/0.12/3 = 93->103 mokosieHMs WIN
2575 j1eT MyTalVOHHOV OVICTAaHIINM, & 3HAYUT YCIIOBHBIV OOIINTI ITpeJOK BTOPOTL
BeTBV X1 IIpyumMepHo 2575+(425+1800+1800) /3 = 3900 s1et Ha3an.

Tperbsi BeTBb BKIIOUaeT B ceOs rarwrotumsl 185, 186, 187, 190 u 192. Tpu
rarvrorura 185, 186 1 187 (sce T1 n3 Caynosckon Apasun) IpuHaIeXatT cKopee
Bcero pogcreeHHMKaM. Mexy 186 n 187 rarurorumamu 6 myTtarum, a Mexay 185
u 186, 187 mo 6 myTarmm coorsBeTcTBeHHO. OHM 00pasyroT cyOKIam w3 TpeéX
rarutoTnios ¢ 10 MyTatmsiMu Ha Bcex oT OazoBoro rarwtorumna (13):

132315111416111211 14 13 32--16,67 9911 13 251419 33,67 11 13,33 16
16—101023 233316141718 35,673811911--81717811108 1291220 2017
101212168112319171112131011 1211

(13)

VIx ycrosabin npenok xww1 10/0.12/3 = 28->29 nokosteHnit mim 725 jieT Hasajl.
Hawnbosnee 6mmm3ok x HyM rarwiorun 192 ( Tla2 us Caynosckon Apasum). Mexmy
HyM m ramwiotvmnamm 185, 186 u 187 coorserctBenno 12, 10 m 14 myTanmi. A
ratwrorun 190 (T1 w3z Typuwum) ormanén ot ramiorunos 185, 186, 187 m 192
coorBercTBeHHO Ha 19, 19, 21 u 23 myrtamun. Ecam coctaBuTh MaTpuily w3
6a3osoro rarvtoruna (13) n oguHOUHBIX ramioTnios 192 1 190, To sTa MaTpuiia
Oyzet MMeTh Ga30BbIN rarwtoTuIl (14):

132314,6710,671416111211141331,33—-17,229911 13 25,67 14 19 34,89 11 13
16 16— 1010 23 24 15,33 13,67 16,67 18,67 36 38119 -11817 17,33 8,33 11 10,33 8
1291220201710121215,67 811 23 18,67 15,67 11 121310111211 (14)

OtHocurenbHO ramwiotumia (14) Bce Tpu rarioTuria MMerOT 32 MyTaluy, 4TO
ompepesieT MyTallMOHHYIO OMCTaHUMIO Mexay Humu B 32/0.12/3 = 89->98
rokosleHuys, v 2450 jier. DTO O3HAadaeT, UTO YCJIOBHBINI OOIIMI IIperoK
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TpeTberl BeTBU XIWI IPUMEPHO, C YU6TOM yCPeqHEHHOIO BO3pacTa TaruIOTUIIOB ,
2700 sieT Ha3an,

YeTBépTast BeTBb COCTOUT 13 YeThIPEX rarwioTumos 26, 179, 86 1 119. Haubosiee
6ymskm rarwtotuirel 26 ( T1 3 Apmenvn) n 179 (T1a3 wus Typrymm). Mexay HUMMI
14 myTarmn. I'amtorvm 119 (T1a2 m3 Vipaka) ynanés ot rarwtotunos 26, 179 n 86
cooTrBeTcTBeHHO Ha 20, 24 n 29 myTtaumii. A rarutotuir 86 (T1 u3 Vlpaka) yaanéx
oT ramwioTumos 26 1 179 coorsercTBeHHO Ha 31 1 39 myTanum (puc.3).

24m
/)

719
Tla2)
)T99

14m

Pnc.3. MyTtanimoHHas1 cxeMa 4eTBEpPTOV BeTBU.

MyTanmonHas AucTaHIMsA MeXAy rarmiotunamm 179 m 26 pasna 14/0.12 =
117->133 moxoneHmsiM i 3325 j1eT, a 3HAUWUT YCJIOBHBIM OOIIMIT ITpenoK
ynainéH nnpuMepHo Ha 1600 sier Hasaz v ero rarwtotum (15) nmeet Bup;

132351410,514171112111413,530—-17991113 26,5141934 11 13 16 6—10
102224 15141617,534,536,513,5911 -81717 8 10,510,58 1291220 20 16 10
12121581122191411121310111211 (15)

s weTBéproit BeTBM Marpmila M3 OasoBoro rarmioruma (15) ¥ OOMHOYHBIX
rarwtotunoB 119 u 86 6yaet mMets 6a3oBbInt rarwtoTnr (16):

13 23,514 10,83 14 16,33 11 12 11 14 13,17 30--17,33 9 9 11 13,33 25,5 14 18,67 33,33
12,33 13,67 16 16---10 10 22 24,33 15,33 14 16 17,17 34,83 35,5 12,17 9 11—8 17 17 8
10,83 10,17 8 11,33 9 12 20 20 16,33 10—12 12 16 8 11,67 23,67 19,33 16 11 11,33 13
10111211 (16)

Bce Tpu ramrorumna mMmeroT IO OTHOIIeHMIO K OazoBomy rarwiotuiy (16) 54
MyTauyy, uto gaét 54/0.12/3 = 150->176 noxosieHM MyTallVIOHHOV AMCTaHLINN
wm 4400 sner. C yuéToM yCcpeqHEHHOIO BO3pacTa TaIUIOTWUIIOB, BXOAMAIIVX B
MaTpUILy, MOXHO C[eJlaTh BBIBOI, UTO YCJIOBHBIVI OOIINMI IIPedoK YeTBEPTON
BeTBU X1 npuMepHO 4900 steT Haszan.

Ecn conocraButh 0asosble ramtotunel (8), (12), (14) m (16), To moiydaeMm
6a3oBb rartoTun BeTsun A (17):
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13 23,25 14,06 10,42 13,94 16,17 11 12 10,97 14 13,09 30,66--- 17,21 99 11 13,17 25,81
14 18,84 33,33 11,73 13,54 15,92 16,04--9,96 9,96 22,63 24,06 15,23 13,96 16,13 17,37
351636,4511,719 --11 816,9417,06 811,0210,67 811,659 12 19,92 20,06 16,96
10121215,78 11,44 22,81 1916,2411 11,67 131011 12,13 11 17)

Bce yeTblpe 0a3oBbIX raruloTuIia Mo OTHOIIEHMIO K Oa3zoBoMy rarvroruiy (17)
vMeroT 47.44 myTanyy, uro faét 47.44/0.12/4 = 995110 nokosnenu v 2750
JIeT MyTallIOHHOV (BpeMeHHOIZ) mvicradym. OOt YCJIOBHBIVI IIPEJOK BETBU
A w1 mpumMepno 2750+(3000+3900+2700+4900) /4 = 6400 s1eT Ha3az.

BetBB B cocTonT 13 copoka ogHoro ramwiorumna. E€ MOXXHO pasaesnTh Ha AeBSTh
BETBEW - C IIITOVI 110 TPVHAAIIATYIO.

ITarovt BetBu mnpeniecTsyeT oanHouHbI rarmtorun 85 (T1 us Typuwm). DTor
raruIoTuIl nMeet By (18):

132315101519111211141330—-17991113 261419351213 16 16—
10102525161416173739119—-11817178111081210 1220201611
12121681124191611121310111211 (18)

Ecm cpaBHUTh ramtorunt (18) m 6asosemn ramwiotun (17), To pasHMIla MeXIy
HuMI - 23.6 myTamuii. MyTaloHHast AUCTaHLIMS MeXIy 3TUMM TaruIoTUIIaMu
23.6/0.12 = 197->244 noxornerus vwiv 6100 sieT. YI0BHBI 00NV IPEIOK BETBU
A m rarmiormia 85 xxww1 npumepno 6100+3200 = 9300 et Haszaz.

IIsitas BeTBH cocTouT W3 Tpéx ramwiorumnos - 70 (T w3 Typumum), 77 (T1 us
Apmenum) n 87 (T1 us Ilanectunsl). Mexny rarvtorunamut 70 n 77 gBagiiaTth 1ase
MyTaumy, a Mexay 87 m atmmu asymsa - 1o 40 mytaumi. MyTanyoHHas
AaucTaHIysA Mexay rariorunamm 70 v 77 pasHa 22/0.12 = 183->224 mokoseHMs
v 5600 s1et. YcrtoBHBIN Tpenok vl mpuMepHo 2800 steT Hasam 1 ero 6a30BbIN
rarurotutl (19) nMeet By

13523,5141014,516111311,512,51330--17,599,51113 28,514 19 35,511 13
1516 -1110222215514 16 18,537,539,5109--1181717 7511108 1210 12 20
20161012121581123,51914,51112131011 1211 (19)

Ecrm cpaBEMTh ramtorumn 87 m 6a3osblit rarwtoTni (19), To oHM OTIMYaAOTCS Ha
40 wmytaumm, uro paér 40/0.12 = 3332492 mnokonenws, wm 12300 et
MyTaluyoHHOM aucraHumm. A sto 12300+(2800+0)/2 = 13700 ser Ha3am [0
oO1iero mpenxka BeTsu 4Tk, Ero 6a3zosemnt rarwtorun (19a) nmeet By

13,2523,7514,51014,25151112,511,75 12,2513 29,5 ---17,25 9 9,25 11 13 26,25
141933,2512,5141516--10,510225 22,515,2513,516 18,75 36,75 37,75 11 9---
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118517177,751110812,59,512202016101212 15811 23,2519 14,7511 11,5
131011 1211 (19a)
IIlecraa BerBB cocTouUT w3 nOecsaTu ramwioTunoB. Camble OM3Kme - 3TO
rarwtotuisl 34 1 35 (T1 w3 Typuym 1 Mapokko). Mexay Humm 9 MyTalium, 4To
naét 9/0.12 = 75->81 nokoseHne, To ecTh IpuMepHO 2025 jIeT MeXIy HUMMH, C
YCJIOBHBIM OOIIVIM IIpeKoM , XXuBIIVMM IIpuMepHO 1013 jeT Ha3ag ¥ VMIMEBIINM
6asosbnt rarwtoTur (20):

132415101315,5111211121427--155991113251419 3410121616—
1010,523231514181634,536,5119--11817178111081291220201510
121214,581124,519161112131011 1211 (20)

Ocraspable Bocemb -28 (T1 m3 I'pysvm), 75 (T n3 Apmennn), 76 n 79 (ob6a T1 3
Apmenvm), 115,189,198 (Bce T1 13 Caymosckovt Apasun) 11 207 (T1, apab) mmetor
yCIJIOBHBIV 0a30BbIN raruioTutl (21):

132314101416111211131429—-17991113 2614 19 34111316 16 -
10102323161416183537119--1181717811108129122020 1610
12121581124191511121310111211(21)

ITo oTHomIeHIO K 0a3soBoMy rarioTuily (21) Bce BoceMb raluIOTUIIOB CyMMapHO
uMeroT 171 MyTaumio, 4To HaéT BpeMs >XKM3HM YCIOBHOTO OOIlero Ipeaka
171/0.12/8 = 178->217 nioxosienun wuin 5425 stet Haszan,. Eciim cpaBHUTE 6a3oBbIe
rarvrorunisl (21) m (20), To monydaercs MyTalMoHHas AucTaHIms 26.5/0.12 =
221->282 noxornterns w7050 jiet. YCIIOBHBIV OOIIMIL IIPEIOK IIIeCTOV BETBU
xwu1 npuMepro 7050+(1013+5425)/2 = 10200 mrer Hasam. Ero rarmwtormm (22)
VIMeeT BV

13 23,514,510 13,515,7511 1211 12,5 14 28 —-- 16,259 9 11 13 25,5 14 19 34 10,5
12,516 16---10 10,2523 23155141717 34,75 36,7511 9---11 81717811108 129
12202015,5101212 14,758 11 24,2519 15,511 121310111211 (22)

Omyunounem rartorun 120 (T1 ns Caynosckont Apasumn) nMeet i, (23) :

132315101317111214141333—-1899111326142034111317 17—
10102123151413183840119—-118171781110811 91220201810
12121581321191611121310111211 (23)

OH ommuaercs or OaszoBoro ramwiormma (22) Ha 36.5 MyTaumy, 49To HOAéT
36.5/0.12 = 304->432 moxkonenms wm 10800 jreT MyTaIMOHHON pPa3HMIIBL
OOmmit  ycjIoBHBIVI IpedoK TramwloTuros (22) wm  (23) Xwl IIpUMepHO
10800+(0+10200)/2 = 15900 sier Haszan. Eciim cpaBauTs rartorun 120 ¢ 6a3oBbiM
rarvrorTurioM 1igrovt Betsu (19a), To oHM oTMyaroTcs Ha 42.5 MyTaluy, YTO B
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KOHEYHOM WTOTre IIPUBOAUT K OOIeMy IIpeAKy, Xusiemy mpuMepHo 20200 et
Hasza/l.

CenpMasi BeTBb COCTOUT 13 Tpéx rarroturios: 84 (Tla 3 Apmenumn), 176 (T1 u3
Sduormm) 1 66 (Tla 13 VMpaxka). bazosemt rarwtoTmm aTovt BeTBu (24):

13 23 14,3310 13,33 16 11 12 10,67 13 13 29 - 179 9 11,33 12,67 26,33 14 19,33 34
11 12,33 13,67 15,67-— 10 10,33 22,67 24 15 14,33 15 17,33 35 36,67--- 11 9 11 8 16,67
17 811,33 10 8 11,67 912 20 20 16 10 12 12 14 8 11 23 19 14,33 11 12,67 13 10 10,67
1210 (24)

B Tpéx rarurorumnax Habpasock 68.63 myTarmii, uyTo Jaét 68.63/0,12/3 = 191->236
rtoxosteHvv1 vt 5900 j1eT Hasaz 1o o01Iero mpeaka ceqbMOV BETBIA

B Bocemont BerBu Tpu ramioruna-170 (T ms Typuum), 125 (T1 nz Caygosckon
Apasym) 1 121 (T1 3 Vpana). ba3osblit rarutoTnir BOCbMOVI BETBU VIMeeT BUT, :

13,67 23,67 15 10 14,67 17,33 11 12 11,33 13 13 28,67 — 17 8,67 911 12,67 2614 19
31,67 11 12,33 14,33 15 - 11 10,67 20,67 21 14,67 14 16 16,67 34,67 37 11,67 9 11,67-
81717811108 11,339 12 20 20,33 16,67 10 12 12 14 8 11,33 22,67 19,67 14,33 11,33
11,67 13,33 10,33 11,33 12 11 (25)

Ha Tpu ramwroruma mnpuxomurcss cyMmmapHo 89.92 MyTanum, dYTo [daéT
89.92/0.12/3 = 250->331 nokoserne v 8275 j1eT Hasaj, A0 YCIIOBHOTO OOIIIEro
peKa.

HeBsaTast BeTBb cocTonT 13 rarwtotumnos 178 (T1la4 n3 Cupumn), 114 (T1 n3 JIusumn)
u 72 (Tla m3 Comarm (mpemox mu3 Vpaxka)). YciaoBHBII 0a30BBIV TalUIOTUIL
JIeBATOVI BeTBU MMeeT Bu (26):

1323 14,33 9,67 14 16,67 11 12 11,67 13,67 14 29,67--- 17,33 9 9 11 11,67 26,33 14,33
19 33,67 11,67 13 15--- 16,67 11 10 22,67 23,33 15,33 14,33 15 16,33 36,67 37,33 109
11---81717 811 10 8 12,33 9 12,67 19,67 20 16,33 10 12 12 14 8 11,33 22,33 19,67
15,6711121310,33 111211 (26)

OtHocurestbHO 0a3o0BOro rarwioTuiia (26) Bce Tpu TaIuIoTUIIA MMeOT 67.27
MyTaumii, 4ro gaér 67.27/0.12/3 = 187->229 mokonenun wiu 5725 jer 1o
oOI1Iero ycjIOBHOTO IIperiKa.

HecsiTast BeTBb cocTOUT 13 ABYX rarwtotnmos - 181 (T1bla w3 ITamectussr) 1 133
(T1 w13 Typrvm). YcoBHBIVI 0a30BBIVI TAIUIOTUII AECATOV BETBY VIMeeT BUI, (27):
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13231310,514 1511121213 13,529,5—-1559911 12,525 14,5 19,5 33,510 11
1515,5---111023,52514,51316,517353613,59---11817178 11108 11,596 20
2017,510121115581126211411121410,511 1210 (27)
laroroTvmier 181 m 133 ommmuarorcs Apyr or Apyra Ha 45 MyTanui, 4To J1aéT
45/0.12 = 375->585 moxosteHnt vwiv 14625 jieT MyTalioHHOM aAycTaHIym. Toraa
YCIIOBHBIVI OOIIINVI IIPeNOK IecsTon BeTBy Xl nprMepHo 7300 jteT Hazaz.

OmunHHagnaTast BeTBb oOOpasyeTcd ueThlpbMs ramiorunamm - 151 (T1 w3
Upana), 150 (T1b 13 Apmenun), 180 (T1lb m3 FOxuom Adpuxm) n 149 (T1b
apMsHMHA 13 ['epmaHuy). Yci1oBHBIV 0a30BbIV TAaIUIOTHUII €CSTOV BETBU VIMEeT
B (28):

14,2523 14,7510 13,75 17,511 12 10,75 14 14,75 31,5--179101112 255 15 19
31,2511 11 15 15,75 —11 10,25 21,75 22,75 15 13 16,75 17,75 34,25 37 12 9 11---
81717 8 11,75 10 8 10,5 9 12 20 20 16,75 10---12 12 13 8 11 27 20 1511 12 13 11 11
1211 (28)

YeTbIpe rarioTmiia MMeIOT 110 OTHOIIeHUIO K rariotumny (28) 49.5 myTariiii, uto
naér 49.5/0.12/3 = 138->161 ntokosnenme v 4025 j1eT 110 oOI1Iero mpeaka.

dBenanuaras BeTBb 13 202 1 203 (mpentuunble T1 13 Caynosckont Apasun), 205
1 204 (06a T1 n3 Caynosckoit Apasuu) MMeeT YCIIOBHBIV 0a30BBIN raruioTull (29):

1423131016171112914 13 29---16 991111 2514193211 14141510 --- 10 23
2315131920293912911-91717812108 121012202017 10121216 8 10 28
201411121411111211 (29)

Ha Bce uersIpe rarwioruma npuxonures 10 myrtammiz, uto maér 10/0.12/4 = 21
TToKosteHvie v 525 j1eT 1o o011iero mpeaka.

Tpunaniarass BeTBb COIEP)XUT BCero JIMIIb ABa rarwiotmma 13 CaymoBckomt
Apasuu - 205 (T1) n 182 (T1b), koTopsie MMeroT Oa3oBbIN raruiorutl (30):

15231310161711129141329-16991111251419321114 1515—-1010 23 23
1551318182938,5129-11 81717812108121012 202018,510121216 8 10
285201411121411111211 (30)

Mexny HUMM Bcero ueTbIpe MyTaluy, 9To JaéT 4/0.12 = 33->34 nokosieHMs WIN
850 ster myTarmonHoOM AucTaHiyy. OO IpegoK TPUHAIATOVM BETBU KW

npviMepHo 425 j1eT Hasa/l,.

Omunounbmn apadckmit ramtorunr 208 (T1) w3 HewsBecTHOV CTpaHBI CTOUT
ocobusxoM. Ero ramrorum (31):
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132413101316111211 1413 30---18 991112241519 31 11 14 15 16—10 10 22
2316131718 3236129---1181717811981210122021 1510121214 8 11 26 20
151112151111 1211 (31)

Ecrm cocraBuTh MaTpuily w3 06a3oBbix ramwiotmros (28), (29) m ogmMHOYHOTO
rarwtotumna (31), To MoIyYmM yCIIOBHBIV 0a30BbIv raruioTm (32):

14,17 23,33 13 10 15 16,67 11 12 9,67 13,92 13 29,25---16,67 9 9 11 11,33 24,67 14,33
19 31,67 11 14 14,75 15,33---10 10 22,67 23 15,513 17,92 18,67 30 37,9212 9 --11 8,17
1717 8 11,58 9,67 8 1210 12 20 20,33 16,8310 12 12 15,33 8 10,33 27,5 20 14,33 11 12
14,3311111211 (32)

B Tpéx ramtorumax cymmapHo Habexaso 56,3 myTarim, uro gaét 56,3/0.12/3 =
1562184 moxosenmss win 4600 et myTarmoHHOM (BpeMeHHOVI) OVICTaHIIUNAL
Torma ycnosHBII 00mmit npenok >xwi mpumepHo 4600+(525+425+0)/3 = 4900
J1eT Haszajl.

s BeTBM B MOXXHO CcOCTaBUTh MaTpUILy M3 IeBSATH 0a30BbIX rarwoTumos (19a),
(22), (24)-(30) m Tpéx ommuounbIx (18), (23) m (31). DTa MaTpuia obpasyer
YCJIOBHBIVI 0a30BbIN raruIoTutl BeTsu B (33):

13,43 23,24 14,1210,01 14,21 16,6 1112,04 11,1 13,45 13,35 29,74 ---

16,86 8,979,111,03 12,29 25,58 14,24 19,15 32,95 11,14 12,85 15,08 15,8---

10,38 10,13 22,56 23,22 15,23 13,6 16,27 17,65 34,4 37,78 11,51 9---

11,06 81316,9717 7,9811,269,92 811,74 9,38 11,56 19,97 20,11 16,6 10,08
1211,9214,77 811,06 24,67 19,61 14,88 11,0311,9913,4410,43111210,83 (33)

JBeHalaTh raluIOTUIIOB C YCpeQHEHHBIM BpeMeHeM >XM3HM oOllero Irpemka
npumepHo 4673 set, umetor 374.82 MmyTtarum, uro maér 374.82/0.12/12 =
260->349 noxomennt vwm 8725 j1eT MyTaIIOHHON AuUCcTaHIMu. Toraa ycyIoBHBIN
ol ripeniok BeTBuU B xmut mpumepno 8725+4673=13300 steT Ha3az.

B pe3yJibTare HpOBe)IéHHBIX pvaéTOB IIOJIYY€HBI CJIEAYIOIIVe pe3yJIbTaThl:

. BerBp A, Bpems xu3Hu obiiero mpenka npumepHo 6400 szet Hasaz, 0a3oBbIN
rarvtorul (17).
. BetBp B, Bpems xm3HU obmiero npenka mpuMepro 13300 sier Hasazm, Oa3oBbIN
raruioTuil (33).

}:[II?I BCeX ImeCTnaeCATr qupréx TaIUIOTUIIOB MOXXHO 3aIlliCaTb MaTPpUILy V3 IBYX

yCIJIOBHBIX 0a30BbIX raruoTniios (17) u (33) 1 AByX OOMHOYHBIX rarioTmmos (1) n
(2). Torpa nosty4yaeM ycJIOBHBIVE 0a30BBIVI TaIUIOTUII BCero jepesa (34):
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13,11 23,12 14,04 10,11 14,7916,2211 12,02 11,26 13,87 13,11 30,36---

17,02 8,999,03 11,01 12,62 26,14 14,0619 33,62 11,19 13,08 15,75 15,96---

10,1 9,77 22,79 23,81 15,37 13,65 16,1 17,25 34,64 36,8 11,29 9--- 11,02 8,02 16,98
17,027,9911,0710,15811,349,118,8919,97 20,04 17,14 10,0212 11,98 15,12 8 11,13
22,8819,1515,53 11,01 11,93 13,11 10,11 11 12,03 10,96 (34)

Bce derwpipe ramiorumna cyMMapHO HacuMTHIBalOT —61.7 MyTammui, 4dro Oaér
MyTalMIOHHYIO AMCTaHIIMIO MexXay HuMu B 61.7 /0.12/4 = 129->148 niokosieHuU
wm 3700 szer.Torma obIIMi yCJIOBHBIV IIPeNOK BCEro JiepeBa ralUIOTUIIOB KT
npumepHo 3700+(6400+13300) = 13500 sret Haszazm.

Ota 1mdpa Om3Ka K BpeMeHM XIM3HM 00IIero mpeaka XXnus3Hu BeTBU B, mpemnok
KOTOPOW U SIBJISIETCS, CKOpee BCero, OOIIMM IIPeIKOM BCETo JepeBa TaluIOTUIIOB.
B Gase maHHBIX MIMeeTCsI BCero TpM rarviotTuna 1, KOTOpble pa3onuIvCh IO TPEM
BeTBSIM — IISITOV, I11eCTOV 1 BOCbMOVI BeTBU B (coorBeTcTBerHO 2800, 10200 1 8275
JIeT 10 OOIIero peaka).

M3 cxemsl ( puc.4) BUOHO, 4TO Hambosiee Oim3km ramtoTumst 75 n 70. Mexnay
HyuMM 32 mytarmy, uro naér 32/0.12 = 133->154 nmoxosenwms wiv 3850 ster
MYTAIIMOHHOV AVICTAaHIINN. YCJIOBHBIVI OO IIpeoK X1 npumepHo 1925 ster
Hasaz. Ero yciiosabI 6a30BbIn rarutorut (35) MMeeT BUL;

13,2523 14,5 9,7514,516 11 1212 131329,5 --- 16,75 8,75 9,25 11 12,75 26,75 14,25
19,2532,7511,2512,515,2515,75—11 10 21,5 22,25 15,25 14,25 16,25 17,75 36,25
37,5129----11,25817177,7511,25108 11,75  9,2512202016,510121215811

24,519,7514,2511,2511,7513,7510,511 12 10,5 (35)
55m 75(T)

32m

55m

Puc.4 MyTanmoHHas1 cxeMa raruioTunos cyOxiama T.

basosbi rarwtorum (35) m ramtorun 170 ominuarorcd Ha 38.75 myTaumi. 2To
maér 38.75/0.12 = 3235470 noxonmenunt wm 11750 jer MyTalOHHOM
auctanym. Obmmi ripenok cybxiama T ot mprvepso 11750+0.5%1925 = 12700
jeT Haszan,. Takmm oOpasom, mpenok cyOxrama T Obur oOmmmM IpemkoM ¥ it
BeTBU B, 11 1151 Bcero mepeBa raruioTUIIOB B 11eJIoM. Bce Tpwm rarwiorumna cyokiianga
T npuHamiexat BeIxoaliaM 13 3akaBKasbsi. Ha ocHOBaHMYM 3TOro MOXXHO CIie1aTh
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OCTOPOXKHOe IIpefIIoyoXKeHNe, 9yTo ramwiorpynma I pacopocTpaHsiack Io A3um
u Adpuke M3 3TOro permoHa. A BOT TOBOPWUTH O TOM, UTO rarmiorpymnma T
3apomgwIack B 3aKaBKasbe IIOKa paHO, TaK OOJIBIIMHCTBO IIpefcTaBuTesIen
ramwiorpymmbl T >xuBér B EBpome (68% nHa ceroguammwum neHs). [lostomy
IpeJicTaB/IsAeTcs IPaBWIbHBIM IIPOBECTV aHaIN3 BeeX MMEFOIMXCsl ralyIoTUIIOB
I TIOCMOTPETh Ha KapTMHY B 1I€JI0M, UTO V1 Oy[eT clieslaHoO B CJIeAyIOIIert CTaThe.
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O muroxonapuanpHon [IHK xyHHOB 3a0ankanbs
(OO0mMe cooOpa>keHMs1 IO IOBOAY HeJaBHeN
CTaTbM apXeO0JIOTOB M TeHEeTUKOB)

A.A. Kiécos

http://aklyosov.home.comcast.net

[TpyamHOV 3TOV CTAaThV IOCITY>XKVJIO IVICBMO OT apXeos1oroB. OHM IPUCIIaI MHE
crarpio (Iwmmnenko u np., 2011) 1 B IMcbMe OTMETWIN — «Bblbopka marenvkan u
no nepbomy Bnewamaenuio - kaxas-mo xauwia. Ecau y Bac nauidemcs Bpems, xomeaocs 0vL
xoms 0bl kpamkui kommenmapuil. Bawe mrenue ouerns 6axmo 045 apxeos0206».

HacueT Ba)XHOCTYM - He 3Ha10, HACKOJIBKO 5 MOTY OBITh B JIAHHOM CJIy4ae I10JIe3€eH.
Sl OBl mpendriouesr pacCMOTPeTh MYXKCKMe TalUIOTPYIIIBI-TalUIOTUIIBI, TOIIa
pe3ysibTarel  ObuM OBl  3HauMTelIbHO Oosiee  mMHPOpMaTMBHBIMK.  OT
paccmoTpenmst MTJHK s 00bIYHO yKITOHSIOCH, ITO Pa3HbIM IIPUYMHAM.

Opna mpuumHa - S He MOry cumTaTh ceOs crenyammcroM 1o MTHIHK, xors
npercrasieHve nMelo (Kiécos, 2011, 2012).

Bropasi - B oTHOIIeHMM ApeBHMX MUTpaLMil M BOOOIIE OIVCaHWUI PaviOHOB
oburanmnsa gpesHux MTHAHK, xak npasmio, HemHdoOpMaTBHa, 0COOEHHO Korma
VIMeeTCsl «COJIIHKa» 13 pasHbIx ramwiorpymn MTAHK, kak B uTupyemMornt craTbe.
DTO MPOCTO O3HA4YaeT, YTO JKEHIIVMHBI B 3TOM IUIEMeHV, MOy, VUIN
«IUIEMEHHOM COI03e», KaK 00O03HAYaroT XYHHY, IOSIBJISUINCH 3 CaMBIX Pa3HBIX
PervoHOB, M HEYIWBUTEJIbHO - IUIEHHWUIIbI, HaJIOXHWIIBI, XWUBBle Tpoden
BOeHHOro BpeMeHN. O KaKuxX WCTOPUYECKMX 3aKOHOMEPHOCTSX 3TO MOXKeT
ropopuThb? O Kakmx HampasileHMsX Murparmm? O Kakmux MuUTparmsix ooOie?
Kaxom BKIaJ1 B MICTOPUIO 11 apXeO0JIOIMIO 3TO MOXET JieJlaTh?

Bor kxonkpernemi mpumep mnpaxrtuyeckon IHK-reneamorvmn. Visyuenme Y-
XPOMOCOMHBIX TaIUIOIPYIII ¥ TaIUIOTUIIOB VIHIOCTaHa IO3BOJIMIIO PeIlnTb
CTapylo 3arajgiky o ToM, KTo Obuin apun. OKasajoch, UTO 3TO ObUIM HOCUTEIN
rarrorpymmel Rlal, uro omm mepenumm B VIHmuio ¢ Pycckori paBHMHBI, 49TO
BpeMsl XXM3HM obImiero mnpenka «uHpoesponerickov» [JIHK-mmamm B VHgnm
npumepHo pasHO okosio 5000 ster Hasan (B TepmmHax MTHIHK 3710 maBaso 6br
OfHy-7IBé MyTallMIO Ha TaIUIOTUII), M YTO TaIUIOTHUIIBI «MHI0eBPOIeVICKIX»
VIHAWUVILIEB BIUIOTh 10 67-MapKepHBIX ralUIOTUIIOB ITpaKTUYeCcKV COBIIaJaloT C
raryIoTUIIaMM 3THUYEeCKMX pyccKkux ramtorpymmsl Rlal, kotopeix B Poccum mo
62% (mpasma, B VIHAMM IepelulM B OCHOBHOM IIpeACTaBUTEIN OTHEIIBHOIO
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cyOxitama, L342, HO 5TO mIpMHUMIIMAIBHO [ejla He MeHseT, poj, TOT Xe CaMbIil).
Yro umciio HoOcuTese TOW >Ke TaIUIOTPYHIIbl B BBICIOMX KacTax VlHoum
nocturaer 72%. Vlnaue rosops, msydeHmne xpomocomuon [JJHK paer sicHyro mn
YeTKYIO KapTUHY HepeBVDKeHNN IpeBHIX IIpeaKos. VIHorma KapTHa He CTOJIb
sICHasi M 4YeTas, HO eCTb MeTKM, C KOTOPBIMV MOXXHO paboTaTh.

A uto nokasaio nsydenue MTIHK Vaanm? BoT - TunmuHas crtaTbs Ha 3Ty TeMy
(Sharma et al., 2005). I'11aBHBIE nOsTOXKeHMsT ADCTpaKkTa CTaThU:

- aunuu mmIHK  3uauumesvto nepexpuibaromes Mexoy «unoo-eBponenckumi»
nonyaayusmu (Uttar Pradesh, Bihar and Punjab), u dpabudckumu niemenamu FOxmoi
Mnouu

-- usyuenue MmIHK noxasaso, umo eenemuueckue paccmoanus Mexoy UHOUTCKUMU
NONYAAYUAMU 3HAYUMEALHO DAUXKe OpYye K OpyeY, HeM pacchiosHue Mexoy UHOUTICKUMU
NONYAAYUAMU U OpYeUMU NONYAAUUAMU MUPA

- cmamucmudeckuti anasus mmIHK noxasasr, umo 6 nonyaayusax 0viau
3HAUUMEAbHbIE DKCNAHCUU

-- noKA3aHo, umo uesobeueckie Muepayuu npoucxoousu (Bo3moxHo, uepes Mnoutickuil
cybkoHmuHenm u 6 e2o epanuyax) 0axe nocie HAUAALHOU (has3vl Mupayuil KeHujux 6
Wnouso.

Ha, He rycro B orHomeHuu [IHK-reneamorvim. TummdaHoe IONyJIAIMOHHO-
reHeTH4YecKoe rcciieqoBaHme. [lepsoe rpocTo 03Ha4aeT, 4To apum Opain B XKeHBI
He TOJIKO CBOVIX, HO W IIpaBUAOK, HO 3TO M TaK $ICHO IIO CMYIJIOCTM MHOIVIX
«VIHAOEBPOIEVICKMX»  WHAYCOB. A TIOCJIeflyIolyie TPW  «IIOJIOKEHWs» -
OTKpOBEHHBIe 0aHAIIBHOCTH.

W3 TexkcTa TOW XXe CTaThb:

Mnouiickue mmIHK ommuocames kax k asuamckon eanaoepynne M, max u k 3anaoHo-
eBpasuiickum eanaoepynnam H, I, |, K, U, W u dpyeum, komopuie Ooavuie Huele He
Haudenst. OcHobHas 6 Vnouu eanaoepynna M abasemcs 1020-3anadHo-asuamckou, xoms
Opyeue aBmopul 104a2ar0m ee NPoUcxXoxoeHue 6ocmouHo-apPUKAHCKUM.

Kaxk BumHO, DericTBUTEeIbHO HEMHOTO.

Bor eme mannbie - MT/IHK B VHgmm. V13 183 wenosek 134 - ramwiorpynma M, 22
R,15U2,9 U4, 2 U7, 1N (Behar et al, 2010).
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A BoT manubIe st Poccym. V13 198 wenosek 85 - rarwtorpynma H, 21 U5, 18 T2, 16
J,1I0HVO0,7U4,7 X,5K,51,4W,4HV,4T1,3U2,2U1, 2 U3, no ogaonn M, D, G,
U7, R0a (Malyarchuk, 2002, murt. 1o Behar et al, 2010).

A Bor, Hanpumep, B Typiium rae HaGop rariorpynr Y-XpoMOCOMBI COBEPIIIEHHO
oTyI4aeTcs oT poccurickoro. VI3 383 uesntosek 97 - ramtorpynma H, 42 - J, 31 T2,
18X, 24 K,21 03,21 U5,16 T1,15W, 14 U1,9R,91,7HV, 7HV1, 6 M, 6 U7, 5
ROa, 5 N1a, 4 U4, 4 U2,3 C, 3 D, 3 N1b, 3 U8a/b, 2 N, 2 HV2, no ogHomy N1,
Nlc, HVO, F.

Xoporto, masbiite uto? V1 Bce-Taku — IIpu TOM, 4TO Y-raruiorpynmsl B Poccun n B
Typuwn cosepiierHo pasuble (B Typuum mano Rlal, I u N, B Poccunt maiio | u
R1b), B obGenx crpanax Ha mepBoM Mecte omHa M Ta Xe MTIHK, H. B 0Genx
crpanax B nepsbix pagax MTIHK J, T2, U5. He yamBuTesbHO, 4TO KOppesanumn
Mexnay Y-JIHK-rarororpyrnmamm v mt-JIHK-ramwiorpynmamut Hert.

Y koro emte MmTHK ramtorpynmnsr H Gosiblite gpyrux, Ha IiepBoM MecTe cpean
ceoux? IloxastyvicTa: y afbiroB, y apMsH, y 0elopycoB, YKpauHIleB, pyCCKUX, Y
Hapopa Brahui B Ilakncrane, Adranucrane n Vpane, y dyBaiieri, KUIIPVOTOB,
APYy30B, €rMITsH, (PpaHIy30B, 0acKOB, BEHI'POB, y MpaHIIEB ¥ WMPAHCKUX XKe
€BpeeB, Yy WTaJIbsHIIEeB, VOPHAHIeB, JIMBAHIIEB, JIE3TVHOB, JIUTOBLEB, V
MapOKKaHCKVX Oepbepos 1 B MapOKKO B I1eJIoM, KaK M y MapOKKaHCKIX eBpeeB,
y TaJecTMHIIeB, PYMBIH, eBpeeB-cedpapl0B, WCIIaHIIEB, CUPWUNIIEB, TYPOK,
yUTypoB, y30ekoB... (Behar et al, 2010).

VMudopmaTnsHO?

Eme koHkperHble manHble, Hanpumep (Shen et al, 2004) - “B omauuue om
Kapmumsl 1o Y-xpomocome, 20e NAAECHIUHYbL UMEION MUHUMAAbHOE Ppa3Hoobpasue
(eanaomunoB), pasnoodpasue mmIHK y nasecmunyeb cpedu camvix Bvicokux (Ha
Bauxnem Bocmoxe)». BosmoxxHo, motomy 4uto B IlajsecTmHe >XKeHIIHBI CO BCEro
Mupa (BKJIIOYas, BO3MOXHO, [PEeBHMX HaJIOXHUII), a MYy>XXCKUe JIVMHUU -
nosostbHO Hpsimble. Hy, n kakme BeiBombl Mbl o MTIHK B Ilastecture Oymem
nony4dats B otHomenuy JTHK-reneanormit? Beixonurs Ha «xpomocomMHyro EBy»?
VI uto 31O HaM mact B oTHoIIeHn” [ lajtecTHBI?

Eme npumMep - Ha pacKkoIlKax B ceBepO-BOCTOUHON MOHTOIMY HaIIUIV MY>KCKYIO
rarvrorpymmy Rlal u xeHckyro U2el c matmpoBKoy Hadasia Harreit 3pel (Kim et
al, 2010). C My>XCKOWM - IIOJIHBIV TIOPSIZOK M BOCTOPT, Jake B 3arylaBuie CTaTbU
BbIHecs. Cries1ajivt BBIBOJI, YTO 3TO OTpaXkaeT «MHJOEeBPOIeVICKYI0 MUTPalIO» B
Te Kpasi, B AGcTpakTe cTtaTbyu 3T0 oTpaswin. A xeHckas? [la tak. KcraTn, Ta xe
U2 nmanmpena B Kocrenkax, ¢ garuposkont npumMepHo 20 Teicad yieT Hasag. OHa
BCTpedaeTcd B HeMasIbIX KosmmdecTBax Bo Dpanium, Ha fore VIHoum, a B MajbIx
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(HO He B eOIVHMYHBIX KOJIMYECTBAX) — B CAMBIX PA3HBIX MeCTax — y IIYIITYHOB,
YWUTYpPOB, aAbpIlOB, apMsH, WpaHIEB, OeIOpyCcOB, WTAJIbSHIIEB, WOPIAHIIEB,
JviBaHILeB, cupuiies, B Caygosckont Apasun 1 Tak nastee (Behar et al, 2010). U2e
gacto BcTpedaercs B Cpemsent Asum, B VHmwm, y kamament B Ilakwucrane, y
y30eKkoB, asepOavKaHIIEB, KMUPIM30B, TYPKMEHOB, Kyp[IOB, TaIXVKOB,
VIPaHIIEB...

Hy, panpie uro? Ocoboro Bo3OyXOeHMs 3TO B CTaTbe He BbI3BasIo. BumymMo,
II0TOMYy, 4YTO He ciaumkoM uH@opmaTusHO. HK-reneasorna crpoutcsa Ha
MPSIMBIX JIVHVSX, VI IIPsIMBIE 3/1eCh He TOJIBKO TO, YTO pacCMaTpUBalOTCs ITpsIMble
npenku, ato u B MTJJHK TO ke camoe. A mpsiMble - 3TO Hecyllye OPsIMYyIO (II0
BO3MOKHOCTM) MH(OPMAIIMI0O O MUTpalMsx, TeppUTOPUsIX, IUIeMeHaxX W WX
ncropun. JKeHIIVMHBI IIpM BCeM WX BaXHeWIIe poaM B POXIACHUM W
BOCIIMTaHMM IIOTOMCTBa, CO3[aBajli YacTO VCKIIOUYUTEIIBHO XaOTHUYeCKylo
KapTVHY B OTHOIIEHWV PErviOHOB, TEPPUTOPWVL, IUIeMeH, M3 KOTOPBIX YXOIVIIN
u Kyga npuxomwin. Yacto He o coent Boste. YacTo BooOle B pasHble KOHIIbI
Mmpa.

Vimenno nmoromy MT/IJHK udacTo mokaseiBaioT MCKIIIOUMTeIbHOE pa3HooDOpasve
rariorpym u ramiotunos, uro mid JTHK-reneanornu ne nmopxopur. Iloromy
4TO 3TO He JaeT reHeaJIorMyI B TOM CMBICJIe HOHATMSA, Hap KoTtopbiM JIHK-
regeasiornst paboraer. MTJHK 3agacTyro KocMOIIONIMTMYHA, OHA — C MUPY IIO
HUTKe. lamwiorpymmsl ¥ ramloTMIBI YacTO pa3OpocaHbl IO perMoHaM U
KOHTMHEHTaM, " «OOIIui mpenok» TepseT ¢okyc. [la M BpeMeHHAs IIKasa
myTtanumn 'y MTHHK npyras, Hexemn y Y-XpOMOCOMHBIX TaIUIOTMIIOB. Y
rocjleHMX — BeKa (y 67-MapKepHbIX ralUIOTUIIOB, HalIpyIMep, Te OfHa MyTallys
COOTBeTCTByeT BocbMM mHokojleHusiM), y MTHHK - Teicauenerus. Ilostomy
msyuennie MT[JHK pertaeTr npyrue 3agaun, Toxe BaKHbIe, HO OOBIYHO He 3a7a4n
HHK-reneasiorum B Tot popme, KOTOpbIe MBI CTaBVM.

[Ipumepro o6 stom xe mmmryT (Underhill and Kivisild, 2007) B craThe c
MOAXOOSAIIMM  HasBaHMeM -  «Vcmosib3oBaHMe — Y-XpOMOCOMAJIBHOWM U
MuToxoHapuasibHOo JJHK B HONY/IAIMOHHBIX CTPYKTypax HOpM W3yYeHUNU
MuUTpanum yesiopeka». B pasgerte «CoorBercrBre Mexay mepesbsimy MTIHK 11 Y-
HHK>» oHy nmimyT npo «pasjnuHyio 3BOJIIOLMOHHYIO MCTOPUIO Ha TeX JXKe CaMbIX
TeppuTOpUsX>» W MyXXckmux 1 xeHckux HIHK, v npogorokaror - «8 npomubobec
omuocumenvHoul eomoeenHocmu eansoepynn mmIHK no E6pone, umeemcs cobepuiero
pasHas kapmuua pacnpedesenut uacmom Y-eanaoepynn, anpumep, R1b, Ila u I1b». U
narnee - «Bocmounas E6pona, Lenmpaavtas u Bocmounas Asua noxasvibatom naiuvue
00HUX u mex e eansoepynn, kax, Hanpumep, N u Rla, umo coBepuiento He
ompaxaemcs 6 ¢puaozeoepagpuu mmIHK». VI pmanee - «Oannsie no Y-xpomocome
noxassibarom pasmvle MuepayuorHvle nymu u3 Agpuku uepes Cunati u dasee 6 E6pony 6
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no30HeM naeicmoyere, umo BudHo us pacnpedesenus sunutl eansoepynnst E3b, Ho amo
He BudHo npu paccmomperuu eansoepynn mmIHK».

[ToxasaTesibHa B TOM ke oTHoIIeHUM padorta (Behar et al, 2010) mo msyueHmio
reHOMa €eBpeeB, M COIIOCTaBJIeHMe IIOJTy4YeHHBIX pe3yabTaToB ¢ Y- m Mmr-JIHK.
I'enoM (ITOJIOBMHA WICHBITYeMBIX — MY>KUYMHBI, TIOJIOBMHA — KeHIIVMHBI) ITOKas3al
BbIJIeJIeHE KJIaCTePOB €BpeeB B OTHEJIbHYIO IPYINIy, OTIIMYHYIO OT KapTWHBI
reHOMa MHOYKeCTBa JPYIMX MOMYJIALVN IUIaHEeTh], IIpyYeM COBOKYITHBIVI KJIacTep
eBpeeB  OTHesIseTcs OT  eBPONeNCKMX — IONYJIALUW, W CABUTaeTcs K
OJIVDKHEBOCTOUHBIM  IIOIYJIAIIMAM, HaIUIblBaeT Ha Hux. IIpm sToM reHOM
OTpakaeT Y-XPOMOCOMHBIe TaIUIOIPYIIIbI, «VCIIONb3Yys» WX KakK MeTku. V1 He
TOJIBKO T€HOM eBpeeB, HO W OCTaJlbHble MOMyJISIUM, BKIIOYas MHOTUe
STHUYeCKMe rpymnbl. VIHaue rosBopsi, MBI 3HaeM, YTO TaIUIOTPYIIILI — 3TO He
5THOC, HO OKa3bIBAaeTCs, YTO BO MHOIMX 3THOCAX €CTh JOMUHMUPYIOIIe
raIuIOTPYIIIBL, VI B UTOTe KOPPEeIALV C HUMM 9acTO VIMeeT MecCTo.

A Bor c muroxongpuansHon [IHK Huxakom koppersiuym HeT. Hukaxmx
«KJ1acTepoB eBpees» B rtosie MTIHK aBTopamu paboTel He BBISBIIEHO, O YeM OHU
v tinayT: “However, mtDNA analysis differs from Y-chromosome analysis in that no
obvious Jewish cluster is evident”.

D10 00bsicHSeTCs IByMs paKTOpaMmy, KOTOpble TECHO CBA3aHbI APYT C IPYTOM.
OmmH - 3TO TO, YTO TeHOMBI JKEHIIVMH «IIpO3padyHbl» I [JAHHOIO THUIa
reHOMHOro aHajmsa. OHM HaCTOJIBKO CJIeyIOT II0 CHUIaM (a MMEeHHO CHWIIBI,
COTHM TBICSY CHUIIOB IIPOCIEXMBAIM B [IaHHOV paboTe) 3a MYXXCKUMU
reHOMaMl, ¥ HacCTOJIbKO «XaOTWMYHBI», UTO OHWM <«IIPO3paydHbl», HE MeIIaioT
MY>KCKMM T€HOMaM M ¥X Y-TaluIorpyIIlaM «IIPOCBeUMBaThCsa» PV FeHOMHOM
aHasmse. [pyrom - 4TO B IIOHABIIAIONIEM OOJIBIIVIHCTBE «CBOVI» ITOITYJISIINV
JepXaT TeHOM, KakK Jlep>KaT M «CBOIO» TraruIorpymHIly. YCJIOBHO FOBOpsl, PyccKue B
OOJIBIINHCTBE JKeHSTCSL Ha PYCCKMX, MOHTOJIBI Ha MOHTOJIKaX, a adppMKaHIIbI Ha
adppukankax. /[lo mosHoOro pasbapiieHVMsI OJHMX 3THOCOB IIPYIVIMU W OHMX
raruIorpyIm JpyTrMMu ellie oueHb J1ajieko. Tak 4To cooOpaskeHus: O TOM, UTO BCe
JaBHO IIepeMellaIviCh TeHOMaMl, CTOJIb IIOIyJISpHbIe IIPU MaTeMaTUYecKuX
MOAEIMPOBaHNAX, He BBIIEPXMBAIOT HUKaKoOV KpuTuku. lamwiorpynmsr u
STHOCHI KOHCepBaTWBHEBL EcTecTBeHHO, CIydaroTcd CMeIIMBaHMs, HO 3TO — Ha
XBOCTaxX KPUBBIX pacIipeesIeHs raruIorPyII Vi IOy JISIIVVA.

Hapo monosiHUTesNIbHO TIOACHUTD, YTO TaKoe «IIPO3padHbl» B JITaHHOM KOHTEKCTe.
Okaszajsioch, 4TO TeHOMHBII aHaIM3 (BO BCSIKOM Cjly4yae IIPU OIIpefieIleHHOM
npubsIvoKeHnN) paKTudeckn JaeT KapTUHY UYMCTO Y-XPOMOCOMHOIO pacIiperie-
JIeHVsI, TO eCTb MOHIOJIBI OT[IeJIbHO, KUTamllbl OTHEeIbHO, (PVHHBI OTHEIBHO,
PyCccKme-0er1opychl-yKpanHIIbl B OCHOBHOM HepasAe/IIMBL, U TaK Jiajiee, IIpudeM
y KaXIIOoro Hapopa ecTb MMeHHO TO TeHOMHOe paclipejlejieHVe, 9YTO M JaloT Y-
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ramiorpynnel. To ecTb y PycCKMX TpWM OCHOBHBIX IIBeTa, OJVIH OCHOBHOVA,
npouentos 50-60 (oH KoppenupyeT ¢ ramwiorpynmon Rla y sTHMYeckmx
PYCCKMX), IPYyrovi MeHbIlle, IIPOIleHTOB 15, HO OH JOMMHUpPYeT Yy PUHHOB (1
KoppenupyeT c¢ ramiorpymnmont Nlc), TpeTuil HaeT HpUMepHO CTOJIBKO Xe,
1 3aMeTeH Ha 3amaze (Koppermpyer c ramwiorpymnmon I). Rla n Rlb mo stum
LIBeTaM Hepas/leIMMbl, TeHOM JaeT IIpocTo R, mosToMy pycckue 1 dppaHIly3sl U
VIPJIaHAUBI-IIOTIaHAIB  IPaKTUYecKy WOAEHTUYHBI, KpoMe TOro (WHCKOro
LiBeTa.

Kopoue, reHoMmHBII aHa/M3 (a OH IIPOBOAUTCS IIO COBOKYITHOCTV CHWIIOB,
KOTOpble U «OKpallMBaloTCsA») AaeT MYXXCKoe pasfiesleHre IO MYKCKUM
rartorpynnam. Ho mHTepecHO TO, 4TO TaM, B reHOMHOM aHaym3e, 50% >KeHIIVH.
IToy4aeTcs, 4TO OHM COBepIIIeHHO IIPO3pavHbl, HUKAaK He ITPOSBIIAIOTCA. A He
HPOLBIIAIOTCS, HaBepHOoe, HoToMy, uro nx MTIIHK HacTosbKo xaoTnyHa (1mortomy
YTO JXKeH U IOOPYTr Opasiv OTOBCIOAY), YTO He JaeT HMKaKOV YeTKOW KapTWHBI,
KoTopad Obl HakiIanbiBaslack. IIpu 3toM u B Poccum-Yxpanue-benopyccum-
JIntee n B EBpome pommuupyert ramiorpynma H mtJHK, 4gro omare xe
HaK/Ia[pIBaeTCs IIOYTY paBHOMEpPHO, He Hapyllas My>KCKOV KapTWMHBL DTO KaK
CMOTpeTh 4Yepe3 BpalllaloIINVICS BUHT caMoJjleTa, OH IIpO3padeH, XOTd U
dpu3rUeckm MmeeT MecTo.

IToromy-To Y n MmTIHK He xoppenupyroT. My>X4vHBI TPV IPEBHVIX MUTPaLVIIX
VIMeJIVI OfHY JOMMHWPYIOIIYIO Y-XPOMOCOMHYIO TaIUIOTPYINTy, W XBaTaJIu
JKeHINVH TI0 X0y MUrpanmy, KTo nonsepHercs. Kakas yX Tam KOppesIaiys...
MT/JHK mnosesHass Kak MeTKa TOJIBKO TaM, Ie MOMYJIALMS OTHOCUTEIHEHO
3aMKHYTasl VI CUOUT TaM TeicsadernteTamu. Hanpumep, B FOxHom AMmepuike.

Tak uro n 3geck MTIIHK He mmMeror cBoero «mmia». OHM B 3HAUUTEILHOV
CTEeIIEHV «TOMOTEHHO pacIipezie/leHbl» 10 TEPPUTOPVSM, IIPEAIIOUNUTAIOT «CBOVIX
MY>KIMH» TPV HUTMYUY CBOOOIHOTO BBIOOPA, UTO ¥ JIaeT CTaOWIBHYIO KapTUHY
renoma. He cryuantHo npnasane: Ha 92% R1blb2, xak n 6acku, pycckme Ha 50%
(1 1o 62%) R1lal, a ¢puuHBI Ha 77% Nlc. VI gepXaT 3TO ThICSUeIeTUSIM.

BosmorxHO, B neasibHOM Mupe ObUIO OBl 3aMeudaTeIbHO OCHOBBIBATh Pe3yJIbTaThl
n BbBoAbl JIHK-remeasiormm Ha COBMECTHOM WM3y4YeHUM XPOMOCOMHBIX W
MuToxoHapuabHeIx JTHK, HO Takoe BpeMs 1moka He HacTasio. MOXHO CKOJIBKO
YIOJIHO TOBOPUTH O BaKHOCTV JKEHIIVH IS 4eJIOBe4YecTBa, M HUKTO C ITUM
crioputh He cobmpaercsa. Ho merno He B BaXXHOCTM KEHIIVH, a B TOM, Kakue
KOHKPEeTHO 3ajauy Mbl coOmpaemcs pemiath ¢ npruMeHeHreM MT/IHK. TToka st
3agaum peratorcs pasaernbHo st Y-JAHK v mTIHK, 1 ¢ MT[IJHK paboTaroT roka
B OCHOBHOM (VJIV TOJIBKO) ITOITYJISIIVIOHHBIE TeHeTUKM, IIPOCTO PUKCUPYs, KaKO
raIuIorpyIbl e CKOJIBKO. DTO y HUX — omnucaTeIbHb rtoaxos. Hy u xoporo,
TO>XKe IT0JIe3HO 3HaTh, Yero Ie VI CKOJIBKO.
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ITponoirkaem. TpeTbst mpyumMHa - YTO Ha BpeMEHHBIX IMCTAHLIVAX HOPsiAKa IABYX
TBICAY JIeT («HauMHAasi ¢ 3 B JI0 H.3. Ha IIPOTSDKEHMUN HEeCKOJIBKVIX BEKOB KOUeBble
IUleMeHa XYHHY...» - TaK HauMHaeTcs IuTupyemMas cratbd) MTIHK cosepiienHo
HeMH(OPMaTUBHBI, €CJIM TOJIBKO MX HeT C CIMCKe JecATKaMmM, a TO Y COTHSIMY,
yTOOBI HaOpaTh HEOOXOIMMYIO CTaTUCTUKY IpU pacdeTax. Vl IOHSATHO, moyeMy
HenH@OpPMaTUBHBI - KOHCTaHTa ckopocty MyTaumn B MTIHK ouens masa mo
CpaBHEHUIO, HaIlpyMep, ¢ KOHCTaHTaMM CKOpPOCTell MyTaluuil B Y-raluIOTUIIAX.
Ecmn B mocritemqHUIX ofiHa MyTalys Ha 67-MapKepHBIVI TalUIOTUII IIPOVICXOOUT B
cpenHeM pa3 B 208 jieT, TO 11O JaHHBIM OTHOCUTEILHO HellaBHOV paboTsl (Soares
et al, 2009) ogxra myTtamms Bo Bcent MTAHK mpomncxonour B cpeiHeM ofmH pas B
3624 ropa. IloHATHO, YTO HMpM TaKOW MeJIEHHOV CKOPOCTM MyTallMi MHOIO
HHK-reHeasornm He I10JIy4nTCs, TOJIBKO U1 CaMBIX JPEBHVIX JIVTHWV, VUIV IS
oueHb KpymHbIX MaccuBoB MTAHK, maymmx ot ogHoro obmero npenka. IIpasna,
AdaB 3Ty Iudpy, aBTOPbI COOOIIAIOT, UTO HYXXHO BBOOWUTBH IOIIOJIHUTEIbHBIE
rorrpaBouHele  Koadpdurmentsl. [lpumensii st K03 PuIIeHTH, aBTOPHI
IIOJIyYaloT M3 CKOpocTy MyTtaumm 3624 siet! (omgHa MyTarms B 3624 roma) onHy
MyTauuio B 7557 jer mpu momnpaBouHoM KoadduimeHTte 47.94% B omHOM
arydae, n 7790 et B gpyroMm ciydae. Enle ofHa BeJImdMHa CKOPOCTY MyTaIly,
npusoavMasi aBropamm (Soares et al, 2009) - omma B 9503 ser. Cpemmss
BeJINTYIHA, cooOIllaeMasi aBTopaMyi, paBHa ofnHa MyTauys B 7885 stet. IlonsiTHO,
YTO 3TV yIpaXHEHWS HMKaK He CIOCOOCTBYIOT HMPUHSTUIO JAaHHBIX CKOPOCTEN
myTtanumn mia JJHK-reneastorueckux pacdeToB ¢ wcrionb3oBanveM Mt/ IHK.
Bosnee nogpo6Ho 00 3TOM - B pabore (Kiécos, 2011).

Kopoue rosopst, B ornHomennn [JJHK-reneasnornmn mt/IJHK HecpaBHeHHO XyXe
usyueHsl. [Tpyanna mpocTa - MOMyJIALMOHHBIE TeHEeTUKN He YMeIoT paboTaTh ¢
KMHETVKOV MyTalluii, a 3Ha4nUT - M C JaTUPOBKaMI. B 3TOM MX HUKaK HeIb3s
OOBMHSTB, 3TO IIPOCTO HE MX CIEeUVaIbHOCTb. VIX Heo - BBISBUTH HOITYJISIIVIIO
Ui W3y4eHMs, BBIIOJIHUTbE (POPMaJIbHOCTM THUIIA IIOJIYYUTh IOPUIONYEcKoe
corsyiacve MCHBITyeMbIX B INMCbMEHHOM BUile, cOOpaTh TeCTMpYyeMbIVi MaTepuall
(KpOBB, CITIOHY), OITpeAeJINTh TalUIOTUIIBI ¥ FaIUIOrPYIIIbl TECTUPYeMbIX, cAe/laTh
CBOM IIOIYJIAIMIOHHO-TeHeT4YecKne 3aKIodeHuss M BeBoapl. Ho mra Toro,
uTOOBI [elaTh JATUPOBKM, OHM AOJDKHBI KaK MMHMMYM YyMeTb OIpelesisaTb
KOHCTaHTBI cKopocTert MyTanmii. OHM 3TOro He YMeEIOT, 3a VCKIIOYeHVeM
HECKOJIBKMX 4eJIOBEeK B MVIpe, 1a M Te HMKaK He JIOTOBOPATCs, KaK 3TO JieJ1aTh.

Ho mockonbky onpepenars MTJHK oTHOcUTeNIbHO JIerko, TO M OIpenesIdiorT,
cBoaAT B TaOmumilel, Kak aBTopbl (ITwymmenko w gp, 2011), a masiblile MOXXHO
HpeqrnosaraTe uTo yrogHo. CrerneHer cBOOOIBI CTOIIBKO, YTO BCE 3TO IOJTHOCTBIO

TepsAaer Hay‘IHBIVI CMBICJI.

[aBariTe B3IVIsIHEM Ha COKpallleHHYIo cxeMy obpasosaHms rartorpymm Mt JHK:
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L>M+N

M= (C,ZE G, Q,D) [C, C5blb u D HavimeHs! y XyHHY]
N=>LW,Y,X,R A,S [A4 HaieHbI y XYHHY]
R>RO+]JT+U+P+F+B [B4 11 BSb, U2a n U7 HampgeHsl y XyHHY]

JT=>] T DTUX U HIDKe Y XYHHY He HaViJIeHbl
U->K
RO>H,V

Xoporo, Jaspiire 94To?

A pampllle aBTOpBl HauMHAIOT 0O0bpuHBIe MaHumyssumm ¢ MTHAHK, cross
XapaKTepHble IS IIOIYJIALVOHHBIX TeHeTUKOB. I1pyt 3ToM BeIXBaTbIBaeTCs OOVIH
dakxTOp, 1 IOJIHOCTBIO UTHOPUPYIOTCS Apyrue. B mrore nenaercs daHTa3sMIHbBI
BBIBOJI, IIOIXOISIIINMI [IJIs JKeJIaTe/TbHOro. /laBariTe B3IJISHEM Ha CTaThIO.

ABTOpBI IeJIaf0T BBIBOI, UTO y HUIX — Tpy Ipymmbel BapuaHTtos MT/IHK. Ha camom
nejste 3To 12 0Opasios, n3 Kotopbix Tpu D, aa C, nBa A4, ocTasibHBIE 110 OTHOMY
(B4, B5b, C5blb, U2a, U7). ABTOpPHEI pellIaroT, YTO Te, KOTOPBIX I10 [IBa ¥ I10 Tpu (1
oauHouHasi C5blb) - 3TO «cOOCTBEHHO XYyHCKMe»), a Te, KOTOpble IO OIHOMY,
aBTOpBI pasBe/lv Ha Ase rpynmsl - ogHa (B4 m B5b) «orpaxaeT renermyeckue
CBA3M XYHHy C OpeBHMMM nonyssinysamy Kurtas, dro Hamwio oTpaxeHne B
IPpeBHMX KUTAMCKMX MCcTOUHMKax», Bropas (U2 un U7) oTpakaeT «reHeTm4ecKue
cBsa3u ¢ HacesteHueM Ilepennen v FOxnonm Asum». VI TyT Xe fgenaercs «BbIBOA»,
UTO «IIO-BUIVIMOMY, TeHeTudecKyue KOHTAaKThl HacejleHVs XyHHY B JaHHOM
HaIpaBJIeHM” ObUIM JOCTAaTOYHO VIHTEHCVBHBIMVY, UTOOBI OTPa3sUTBCS JIake Ha
reorpadmyuecky yaaJleHHBbIX IpyIiax HaceJIeHs».

ITomwtyviTe, Kakue «IpeBHME KUTaVICKMe VICTOYHMKIM», KaKie «VHTeHCUBHBIe
KOHTaKTb»? Peub - 00 omHOM-IBYX OOpaslax, HmpudeM >KeHCKMX, C XOpOIIern
BEpOSITHOCTBIO JIOOBITBIX Ha CTOPOHE M IIpuBe3eHHbIX B IvleMs. Hy Hembss ke
Tak... Emte y1agHO, ecyiv ObI 3T TarwIorpymiisl ObUIV IPUCYIIVI IMEHHO JaHHO
TeppuUTOpMY, ObUIV OBI YKa3yIoIIert MeTKOV, HO BeIlb peUb BCErO O JIBYX ThICSUIaX
JIeT Has3azl, KOrja 3TV TalUIOrPYIIIbl y>Ke pa3oluINCh IO BceMy Mupy. CMOTpyM
cripaBouHyo Tabimily bexapa:

U2 - MakcuMasibHast pacrapocrpaHeHHocTs B IOxuonm Vammm (15 m3 183
raIuIOTUIIOB, TO ecTh 8 %), Ha BTopoM MecTte - VItamus (7 n3 322, To ectb 2.2%), Ha

TpeTbeM - @pannwst (20 ns 1240, To ectb 1.6%).
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U7 - nepseie Tpu MecTa - Vipan, Vtaymmsa u amikeHasuvickie espeu (8.2%, 2.5%,
1.4%, coorBeTcTBeHHO), HO 3T0 CEMHAC. YTo OBUTO /1BE THICSY JIET Ha3ad — Ha/l0
ompenesIsiTh I CUNTATh.

lNarotorpymmet B 6osbirte Beero B Snonvm (13%), To ke camoe m rarwtorpymnmst D
(38%), maiee sxyToI (30%) 1 y30exu (11%).

Ho ri1aBHOe faxe He B 3TOM, a B TOM, YTO C OAMHOYHBIMM TaIUIOTHUIIaMIU HeT
cMmbIcIa daHTasmposaTb. HyXKHBI MaccupoBaHHBIE Ccepuy TalUIOTUIIOB, VI B HUX
VICKaTb 3aKOoHOMepHocTn. He mnpuBg3bBaTE OAMHOYHBIE TaIUIOTUNBL K
CYILIeCTBYIOIIVM MpefcTasiieHVsAM. 1 Hago Bcergja IIOMHWUTB, 4YTO TOJIBKO
MaccuBbl MoBTOpstomyxcs ramwiorpymm MTJHK paror mudopmanmio - 49ro
MaTepy TaM IIPeJICTaB/IAIOT I0BOJIbHO OHOPOAHYIO HOMYJIALIVIO, VI YTO II03TOMY
VIMEHHO TaIUIOIPYHIly 3TOV IIOIYJISLMM HeceT OCHOBHAs Macca MY>KCKO
nonyssauy. Takme cinydam ObiBator. Hampumep, B IOxuonm Vupum 73%
rarvtorpynmnsl M. B Espomne ramtorpymmy H umetor 47% wranbsgHues, 47%
dpaniysos, 43% pyccknx, 39% Oenopycos. TaM TeICSIUeIeTUSIMM  CITOXIJIICS
JKeHCKUII ~ «KOHTMHIeHT» ramwilorpymmbsl H, a  IIOCKOJIBKY — JXKeHATcd
IpeVIMyIIIeCTBeHHO «Ha CBOMX», Ha CBOeM 3TaJIOHe KpacOThl, TO raruIorpyIiia
CTaHOBUTCS OCHOBHOVI 1 y )KEHCKOT'O, M Y COOTBETCTBEHHO MY>KCKOI'O HaceJIeHVs.
Y XyHHy, II0 BIIOJIHE IIOHSATHBIM (TeIlepb) IIPMYMHAM CUTyalys ObUIa WHOTVL
Hukakmx ocoGeHHBIX 3aKOHOMEPHOCTEeV MX JKeHIIVHBI, X JXK/Bble BOEHHbIE U
npounie Tpoden, Cyad 110 BceMy, He HeCcyT, VI He CTOUT IIOJIydeHHble eJHIYHbIe
JaHHBbIe [IOJTOHATH K M3BECTHBIM VICTOPUYECKVM CBeIeHMSIM.

JIlumepamypa

Kitécos, A.A. (2011) VMccnenosaumsa mtAHK. BectHuk Poccuiickon Axamemumn
JHHK-reneaormm, 4, Ne 11, 2088-2092.

Kiécos, A.A. (2012) OcTOpo)XHO: IOIYJISIIMOHHBIE TeHEeTUKW. «DTHUYecKas
VICTOpUSL PYCCKMX», IOJIydeHHass w3 «pasHooOpasmst MTAHK». BectHumx
Poccurickonn Akapemum JIHK-reneanorvm, 5, Ne 1, 2374-2385.

ITwmnenko, A.C., Ilonocemak, H.B., Konosasos, I1.b., Xypasies, A.A. (2011)
I'enodonn muroxoHnpuaasHom [JHK xyHny 3abavikaibga. B ¢6. IlpoGiiemer
apxeosioruy, 3THOrpadpum, a"nTponosoruu Crubupu 1 conpeneTbHbIX TepPUTO-
purt. Martepuasibl mrorosovt cecumn VIHcTuTyTa apxeosorum m stHorpacdpum CO
PAH, T. 17, 222-225, ISBN 978-5-7803-0215-5, HoBocmbmpck, 500 c.

28



Behar, D.M., Yunusbayev, B., Metspalu, M., Metspalu, E., Rosset, S., Parik, J.,
Rootsi, S., Chaubey, G., Kutuev, I, Yudkovsky, G., Khusnutdinova, E.K,
Balanovsky, O., Semino, O., Pereira, L., Comas, D., Gurwitz, D., Bonne-Tamir, B.,
Parfitt, T., Hammer, MLF., Skorecki, K., Villems, R. (2010) The genome-wide
structure of the Jewish people. Nature, doi:10.1038/nature09103, published
online June 9, 2010.

Kim, K., Brenner, C.H., Mair, V.H., Lee, K-H., Kim, J-H., Gelegdorj, E., Batbold,
N., Song, Y-C., Yun, H-W., Chang, E-J., Lkhagvasuren, G., Bazarragchaa, M.,
Park, A.J., Lim, I, Hong, Y-P., Kim, W., Chung, S-1., Kim, D-J., Chung, Y-H., Kim,
S-S., Lee, W-B., Kim, K-Y. (2010) A western Eurasian male is found in 2000-year
old elite Xiongnu cemetery in Northeast Mongolia. Amer ] Phys Anthropol, on-
line publication, DOI 10.1002/ ajpa.21242.

Sharma, S., Saha, A., Rai, E., Bhat, A., Bamezai, R. (2005) Human mtDNA
hypervariable regions, HVR I and II, hint at deep common maternal founder and

subsequent maternal gene flow in Indian population groups. J]. Hum. Genetics 50
497-506. d0i:10.1007/510038-005-0284-2. PMID 16205836.

Shen, P., Lavi, T., Kivisild, T., Chou, V., Sengun, D., Gefel, D., Shpirer, 1., Woolf,
E., Hillil, J., Feldman, M.W., Oefner, P.J. (2004) Reconstruction of patrilinages and
matrilineages of Samaritans and other Israeli populations from Y-chromosome
and mitochondrial DNA sequence variation. Human Mutations, 24, 248-260.

Soares, P., Ermini, L., Thompson, N., Mormina, M., Rito, T., Rohl, A., Salas, A.,
Oppenheimer, S., Macaulay, V., Richards, M.B. (2009) Correcting for purifying

selection: an improved human mitochondrial molecular clock. Amer. J. Human
Genet., 84, 740-759.

Underhill, P.A., Kivisild, T. (2007) Use of Y chromosome and mitochondrial

DNA population structure in tracing human migrations. Annu. Rev. Genet. 41,
539-564.

29


http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2Fs10038-005-0284-2
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/16205836

ARTICLES IN ENGLISH

An emerging pattern of L664 SNP mutation in the
Tenths (bearers of DYS388=10), North-Western
branch of R1al haplotypes

Anatole A. Klyosov
http://aklyosov.home.comcast.net

The position of the L664 mutation in the subclade ladder in R1a haplogroup is as
follows (http://www.isogg.org/tree/ISOGG_HapgrpR.html, in an abbreviated
form):

Rla L62/M513, L63/M511
Rlal L120/M516, M459, SRY10831.2
Rlala M17, M198
Rlalal M417
Rlalalg Z283
Rlalalgl M458
Rlalalg2 7280
Rlalalg2b L365
Rlalalg2e¢ L1366
Rlalalg2d Z92
Rlalalg3 7284
Rlalalh Z93
Rlalalhl L3422
Rlalalhla L657
e o o o o o Rlalali L664

L644 is the last on the Rla tree, and, as the tree shows, it is one of the earliest
among recognized SNPs in the Rla haplogroup: L664 descends from M417,
which in turn descends from the M17 subclade. Initially, it was thought that
L664+ marked the Tenths, the bearers of DYS388=10, an ancient branch on the
Rla haplotype tree. However, as it happens the Tenths are more ancient than
that, and some of them do not carry the L664+ mutation, they show L664-, that is
the earlier, non-mutated sequence of the DNA in the locus.
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Eighteen L664+ and L664- have been identified thus far; at first glance, they did
not show any clear pattern in their distribution among the Tenths. Of the
eighteen, 14 are L664+ and four are L664-. The four L664- results seem to be
spread among the Tenths at random. There are at least three possible
explanations for the lack of any clear pattern: (1) L664- is a result of spontaneous
recurring G> T at L664+ -- ie., the SNP is unstable, (2) L664- is a result of
mistyping, a plain error, and (3) too few data for L664-.

I offer here a forth, rather obvious explanation: the Tenths with L664- are direct
descendants of M417 and/or M17 ancestors, and L664+ arose only in part of the
Tenths; both branches, L664+ and L664-, have survived until now.

Let us consider the data. Fig.1 below shows a haplotype tree of the Tenths,
according the last collection of data provided by Martin Voorwinden on January
29, 2012. The dataset contains 285 of 67 marker haplotypes, among them 34 of
111 marker haplotypes.

As it was described earlier (Klyosov, 2010a,b), the Tenths tree identifies several
principal branches. One is the “young” and the most populous branch, on the
top and left-hand side of the tree in Fig. 1. It contains 145 haplotypes, or half of
the whole tree. Its base haplotype is as follows:

132515101114121010131131--1591011112514193212141417-111119
231516182033391311-118171781210811101222221510121213 8 14 23
2212121113111114 13

Its common ancestor lived 1850+200 years before present (Klyosov, 2010b).

The Prendergast branch has the base haplotype (this Proceedings, Letter 121)

132516101114121010131130--1591011112414193112151516-111119
241615182033391211-118171781210811101222221610121214 8 14 23
221213111311111213

and its common ancestor lived 1100+150 ybp (determined from 32 of 37 marker
haplotypes) or 900+130 ybp (determined from 24 of 67 marker haplotypes), on
average around 1,000 years ago plus-minus the margin of error.

In the earlier study (Klyosov, 2010b) a similar analysis was done for a wider

“old” branch, which extends down clock-wise by about 20 haplotypes in Fig. 1.
Its base haplotype was (in an upgraded 111 marker format):
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+

Null-425

Null-448

Fig. 1. A haplotype tree of the Tenth’s (DYS388=10) of haplogroup Rl1a,
composed of 285 of 67 marker haplotypes. The dataset was provided by Martin
Voorwinden on January 29, 2012, and updated with the Prendergast series of
67 marker haplotypes, provided by a member of Prendergast family two days
earlier. Signs + and - show positions of L664+ and L664-, determined thus far.
The Prendergast family of haplotypes takes a distinct branch on 3 o’clock (see
Fig. 2), and includes two L664- results identified presently. Two L664+ on 8
o’clock belong to a group of null-mutated haplotypes (the whole branch is
marked null-mutation, “Null-448”, in DYS448). Another several haplotypes
have null-mutation in DYS425 (see the lower right), they have not been tested
for L664.
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132516101114121010131130--1591011112414193112151516-111119
241615192033391211-118171781210811101222221610121214 8 14 23
221213111311111213-3115916122627181312121211101211 1011 11
3112152412910191520122315121525122319101518911 11

One can see that it is practically the same base haplotype (the difference is only
0.8 mutations in the marked allele). The common ancestor of the combined
branch lived 1550+180 ybp (Klyosov, 2010b).

The rest of the old branch, clockwise to the null-mutated branch, has the
following base haplotype:

132516101114121010141131--1591011112414193212151516-1111 19
231616181834381311-118171781210811101222221510121213 813 23
221212111311111213

A common ancestor of the branch lived 37504410 years before the present
(Klyosov, 2010b). The last two branches of the old superbranch differ by 14
mutations in their base haplotypes (marked above), which places their common
ancestors apart by 14/0.12 = 117 -> 133 conditional generations (the arrow
indicates a correction for back mutations), or approximately 3325 years, and their
common ancestor, (the ancestor of the old superbranch) lived
(3325+3750+1550) /2 = 4300 years before the present. The young branch and the
null-mutated branch (at DYS448) above descended from the old branch (Klyosov,
2010b).

The “overall” base haplotype of the Tenths, i.e. the North-Western R1lal branch,
determined independently, is as follows (Rozanskii and Klyosov, 2009):

132516101114121010131130--1591011112414193212151516 -1111 19
241615181833381311-118171781210811101222221510121214 8 14 23
221213111311111213

It is indeed a superposition of the above base haplotypes, and its common
ancestor lived ~ 4200 ybp, which is within the margin of error equals to 4300 ybp,
calculated above. This is a common ancestor of the Tenths living today.

Now, let us come back to L664 mutations. The are four negative L664-
haplotypes on the tree. Two of them belong to the Prendergast family. The other
two sit at the opposite sides of the tree. The L664- in the young branch is
certainly an error (or represents a recurring, back mutation L664+ - L664-), since
the young branch arose only in the middle of the 15t millennium, and descended
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Fig. 2. A fragment of the haplotype tree shown in Fig. 1, which contains the
Prendergast haplotypes and related (apparently or directly) to the same
lineages (haplotypes between 156 and 124). Haplotypes negative on L664 are
indicated.

from a common ancestor, which clearly had L664+ . It could not be L664-, if
everybody else in the branch is L664+.

The L664- in the old branch makes sense, because those in the old superbranch
have a common ancestor ~ 4300 ybp, and the L664+ mutation could have
happened afterwards. These three negative L664- haplotypes have an
approximate base haplotype as follows:

132516101114121010131130--1591011112414193112151516-111119
241615182034381211-118171781210811101222221610121214 814 23
221213111311111213

All three L664- haplotypes have 34 mutations from the above base haplotype,
which gives 34/3/0.12 = 94 - 104 conditional generations (25 years each), or
26004520 years to a common ancestor of L664-. Its base haplotype differs from
the Tenths base haplotype by 6 mutations, which sets apart their common
ancestors by 6/0.12 = 50 > 53 generations, that is 1325 years, and places their
common ancestor at (1325+2600+4200)/2 = 4,100 years, that is at the bottom of
the North-Western branch, at least for the currently living Tenth. It confirms that
the L664- SNP at the bottom of the tree (in the Norwegian man) is a legitimate
one, and that when the Tenths first appeared they did not have L664+. It arose
later, in one of them. How much later? Let us consider five L664+ haplotypes in
the young branch. Their L664+ base haplotype is:

132515101114121010131131--1591011112514193312141417-111119
231516182033401311-118171781210811101222221510121213 8 14 23
2212121113111114 13

It is practically the same base haplotype as that for the young branch (see above).
The two mutations are, in fact, 1.4 mutations (due to fractional average
mutations). These five haplotypes contain 35 mutations from the above base
haplotype, which gives 35/5/0.12 = 58 - 62 generations, or 1550+300 years to a
common ancestor. This is the same number of years to a common ancestor as for
the wide young branch on the tree (Fig. 1). Therefore we can safely expect that
everyone in the young branch of the Tenths will be L664 positive.

L664+ in the old branch has the following base haplotype:
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132516101114121011131130--1591011112414193212131515-111119
2316151918 34391311-118171781210811101222221510121213 813 23
221212111311111213

All six L664+ haplotypes in the old branch have 95 mutations from the above
haplotype, which gives 95/6/0.12 = 132 > 152 generations, that is 3800+£570
years to a common ancestor. Fourteen mutations between the L664+ old and
young branch base haplotypes (some mutations are fractional ones) separate
their common ancestors by 14/0.12 = 117 - 133 generations, or 3325 years, and
their common ancestor lived (3325+1550+3800)/2 = 4300 years ago. This is again
the bottom of the North-Western branch. Therefore, L664+ arose from the
beginning of the Tenths, and the L664+ and L664- lineages were developing
concurrently.

Since the Prendergast family initially carried two L664- and none of the L664+,
and it forms the distinct branch on the tree (see above), it appeared - until the
very recent days, that it carries L664- in its entirety. However, in the middle of
February 2012 it became known that an individual in the middle of the branch
(though having a different last name) was tested as L664+. Since their lineage
arose only about 1,000 years ago, from apparently one common ancestor who
must have been carrying either L664-, or L664-, and the both subclades are rather
ancient, it created a conundrum. If the last testing was in error, and all the
Prendergasts have L664-, it would seem that this particular lineage went through
a population bottleneck, when all other representatives of the lineage vanished
along with their lineages. The only currently known bearer of L664- outside the
Prendergast family represents a very distant lineage. Of course, more bearers of
L664- will be identified, and this would allow to reconstruct the events in more
detail. However, if the last test is confirmed, we come back to the above
suggestion on an instability of L664+/L664-, and the subclade L664+ has no
value and should be discontinued. L664- in the Tenths would also be discredited,

In summary, we can say that a common ancestor of all the Tenths
living today, was alive 4200 years ago. He fathered the two lineages (L664+ and
L664-), or, more correctly, he has initiated the expansion/prolifration of the both
lineages (see the reservations, though, in the preceding paragraph). The L664+
line proliferated well and produced three major sub-lineages: the old lineage at
the bottom of the tree (at 5 o’clock), another null-mutated group at 7 o'clock, and
one vast group on the upper left in Fig. 1. In other words, the old lineage split
into two more lineages, one null-mutated 1500 years ago, and one non-null
mutated, about 1700 ybp, both in the Common Era.

The Prendergast lineage had practically vanished, and miraculously surfaced
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about 1000 ybp, which means that a small number of L664- ancestors survived
over three millennia (see the reservations on stability of L664-, though). A few of
the group stayed in Belgium, another went to the Britain in 1066. They survived,
and formed the seven or so Prendergast lineages known today.
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Abstract

Politics of European dynasties of the 19t Century AD had an inordinate impact
upon the nomenclature of the then emerging field of linguistics. One trivial
isogloss - for "One Hundred" in Avestian "Satem" and in Latin "Centum/Kentum"
had become sacrosanct for many as the absolute divide between two forms of
"Indo-Germanic" languages. Yet another basic tenant of the 19th Century
understanding was that the Slavs arrived in central Europe only recently. There
is no evidence concerning the migrations of Slovenes or Macedonians during the
6t or 7 Centuries AD. Such mythology of migrations was fabricated between
the 15t and 20 Century AD and has no documentation. There is ample evidence
for the arrival of all of the neighbors of the Slovenes. There is also evidence for
the migration of most of the neighbors of the Macedonians. Written sources of
that time present explicitly that Slovenes were also called “Veneti”. Some data
indicate that part of the ancestors of present Slovenes arrived from the southeast
of Balkans, where they were the aboriginal settlers. "Genetic" data indicate that
Slovenes are a mix of three main groups and some of their ancestors lived in
their territories prior to 40,000 years ago. For a better understanding of Europe in
antiquity it is imperative to establish as a fact that the ancestors of the Slovenes
had resided in central Europe for thousands of years. There is increasingly more
evidence that the older versions of all Indo-European languages are more like
Slovene than are their more modern forms. The Kentum I-E languages are
derived from Satem ones and not vice versa. These events did not proceed
through internal developments in the proto-Slavic I-E languages, but primarily
by the influence of proto-Slavic on neighbouring non-I-E languages and wvice
versa. Subsequently, it was followed by elite dominance effect of some of the
newly formed Kentum groups over some of the Satem ones. A new system of
understanding the Indo-European Languages as "Core" and '"Peripheral" is
proposed for the 215t Century. We reach an understanding of true agriculture
from foundations of proto-Slavic hunters, gatherers, fishers, and other pre-
agrarian economies. This Proto-Slavic phenomenon is manifest not only in lands
now occupied by Slavs but also in Asia Minor, Levant, and Egypt. Proto-Slavs in
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Europe had a profound linguistic influence in antiquity. This Proto-Slavic

element is made conspicuous in this thesis from the British Isles to Anatolia and

from the Baltic Slope to the Italian peninsula and western Europe. The Proto-

Slavic preeminence had been replaced by Hellenic, Roman and Germanic in

more recent centuries.

Definitions

IIAgell

ky - thousands of years

kya - thousands of years ago; thousands of years before present

Criteria for the definition of Slavs and Proto-Slavs

#1. Primarily language; but where applicable - the (additional) "genetic"
component of Y-Chromosome haplogroup I resp. Rla. [An Editor’s comment:
the abbreviation “resp.” in this article is often used in a sense of “either, or” or
“and/or”, or “likely both”, in an uncertain situation. A word “respectively” does not
exactly fit here].

#2. In the absence of Slavic language - the frequency of Y-Chromosome
haplogroup I resp. Rla may be invoked as an indicator of the proportion

of Proto-Slavic ancestry of the population.

#3. The earlier the Language & Y-Chromosome haplogroup connection appears,
the more it is presumed to be relevant and parallel.

Definition of peoples

Proto-Eurasians, ~130 kya or earlier;

Indo-European - as per definition of linguists
Proto-Indo-European - the predecessor of Indo-European

Slavoform proto-Indo-European - predecessors of Indo-European supposed to
speak a proto-Slavic-like language

Proto-Indo-Aryans - predecessors of Indo-Aryans

Slavic - general (overall) designation of Slavic speakers
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proto-Slavic - predecessor of Slavic
Definition of the "Core" people

#1. Linguistic: The CORE people spoke a Slav-like = "Slavoform Language"
which had at least eight or nine grammatical cases. Since pre-historic times
Slavic languages have reduced the number of cases to seven or six. Non-Slavic
(and Non-Baltic) (PERIPHERAL) languages had a proclivity to reduce the
number of Grammatical cases much more. Thus the CORE languages
characteristically are more grammatical case sensitive, and the PERIPHERAL
languages are more oblivious to grammatical cases.

#2. "Genetic": The CORE (Slavic) populations are closely represented by the Y-
Chromosome haplogroup I resp. Rla. The I resp. Rla population is therefore
identified in antiquity, after about 70-30 kya as the Slavoform-Proto-Indo-
European (S-P-I-E). The PERIPHERAL populations (Indo-Europeans of
Western Europe) can largely be identified with the Y-Chromosome
haplogroup R1b population. The Basques are a conspicuous exception. We
identify their ancestors as Altaic Proto-Indo-Europeans (A-P-I1-E)

#3. Geographical: At a glance it is self-evident that the Slavic "CORE" is
physically located between the "PERIPHERAL" languages such as Gaelic and
Gujarati, Sindhi and Spanish, Norse and Nepali, Gaulish and Greek, etc.

Definition of Slovenes and their language

Slovene - a member of the Slovene ethnos

Slovenian - a citizen of the state Slovenia

Slovene: From about 1550 AD (the time of Primoz Trubar) on;

Old Slovene: From about 700 AD to about 1550 AD (the time of Old Slovene
texts, collected e.g. by Mikhailov (2001)

Proto-Slovene: Prior to 700 AD, probably since the Neolithic after about 7.5 kya,
i.a. as the bearers of the LBK (Linearbandkeramik) Neolithic culture. A mixture
of Y-Chromosome haplogroups Rla and I. Living mainly as "genetically" mixed
villagers, not clans or tribes, cf. Savli in Savli et al. (1996:130-132). This mixture
derived possibly from the LGM (Last Glacial Maximum) time in the Adriatic
refugium and Pannonia, with Neolithic admixtures of people having left the
Black Sea region after the rise of its level due to the influx of salt water about 7.5
kya.
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Introduction

For more than a quarter of a century there is a controversy concerning the
origins of the Slovenes. There are two camps of scholars dueling with this issue.
On the one side are those who are here identified as “Migratory (Invasionist)”.
In the other group are those who are here identified as “Autochthonic”. In each
camp there are several variants and gradations. There are also “hybrid” and
ever-evolving new permutations of these views.

The migratory presentation continues to be the pedagogical standard for
about a century in Slovenian schools. The autochthonistic model is a subject of
discussion in academic circles and even amateur gatherings but public education
largely sidesteps the subject.

The migratory (invasionist) understanding commenced after 1458 AD, when
Aeneus Sylvius Piccolomini (later Pope Pius II) published his book De Europa,
where he summed up the knowledge passed on from antiquity. The sources of
ancient knowledge were Greek and Roman. Since these Greek and Roman
proponents presumed that they were the original inhabitants of their lands, and
because they later experienced and anotated Germanic invasions, Aeneus Sylvius
Piccolomini inferred that the Slavs, who lived east of the Germanic peoples, must
have had arrived later still (Tomazi¢ 1999).

His thesis was further elaborated by German scholars in Austria and Prussia
(Roucek 1949). Over the centuries the German scholars developed it into the
variant of traditional view of the late arrival of primitive Slavs from the Pripyat
River marshes.

Basically, the two views of the origins of the Slavs center on the question of
whether the epicenter of Slavdom had been shifting over the centuries towards
Venice (and the Adriatic and North Sea) - or towards Vladivostok.

In the 19%" Century German science was on the cutting edge in many
disciplines, while the Slovenes (who lived mostly in Austria-Hungary) were
denied the right to have their own university where they would independently
research their ethnic history. Ergo, Slovene students who received higher
education in the German language inculcated and transmitted the German bias
and doctrines to the Slovene population. Before and after WWI they continued to
promulgate the German Weltanschauung, and the hegemony of Yugoslavia
found it useful to designate Slovenes as a continuum of the Serbo-Croatian
identity. This continues to be the prevalent view to this day.
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The autochthonic explanations of the history of Slovenes were known in the
distant past. The ancestors of present-day Slovenes simply knew that they are
living in their territories "od nimr" - from ever. Also the Slovene historian B.
Grafenauer (1988) wrote that the autochthonistic explanations are nothing new.

The first known sources which mention the so-called Sclavs were written by
foreigners. They are the Jordanis book De origine actibusque Getarum from 551 AD;
Vita s. Columbani from about 615 AD, Fredegarii Chronicon from about 650 AD,
and Historia Langobardorum from about 783 AD.

Jordanis mentions Sclavs as Windi, Sclavini and Anti; in Vita s. Columbani
there it is worded thusly: “termini Venetiorum qui et Sclavi dicuntur" (territory of
Veneti which are called also by the name Sclavi); in Fredegarii Chronicon when
referring to the events of 623 till 631 AD the actual wording is: "Sclavos coinomento
Vinedos" (Sclavs termed also Vinedi), "marca Vinedorum" (region of Vinedi),
"Walucus dux Winedorum" (Walucus leader of Winedi); in Historia Langobardorum
there the Latin designation for the same territory before 600 AD is: "Sclaborum
provinciam" and for around 626 it is: "Sclavorum regionem". This territory was in
present Carinthia and not Venetia (Savli et al. 1996, Tomazi¢ 1990, 1999).

The first Slavic entry is known from the 11h-12%h century AD in Ukraine where
Nestor, a monk in the Pec¢ora monastry in Kyiev, in his Pervonacalnaya (History of
ancient times) wrote about Danube river as the origin of Slavic settlements and
he wrote also " ... Norici iZe sut Slovene .." (the inhabitants of Noricum are
Slovenes), and for Illyricum "... tu bo besa Sloveni perveje ..." (here were living
Slovenes as the first ones) (Grafenauer 1988). But since Nestor wrote his work in
a biblical way, he is deemed (especially by atheistic historians) as not credible.

There is also a number of Slovene and foreign authors during the time of the
16t till 20" century AD who wrote about autochthony of Slovenes or expressed
some doubts about the migration theory or presenting data indicating the
existence of Slavs in antiquity (Petri¢ 2007). An excellent record of the subject of
the autochthony of Central European Slavs was published by Roucek (1949).

Decades after the discussions about the autochthony of Slovenes became moot
and largely irrelevant and forgotten, Ivan Tomazi¢ attended a lecture by M. Kos
about the arrival of the Slavs in the Alpine Region. He marveled at Kos" detail
descriptions of the advance by the ancestors of Slovenes as they reputably
proceeded upwards the Drava River valley. There was absolutely no
documentation from antiquity of such an event. Tomazi¢ had an epiphany, and
realized that the official history (migration) was a concocted fabrication. TomaZzi¢
began his quest for the truth. He persuaded J. Savli to study the subject of the
origins of the Slovenes. They began to publish their findings in Glas Korotana
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(Tomazi¢ 1981, 1982, Savli 1981a,b, 1982). Savli (1982) studied the theme of the
linden tree at the center of villages and the reoccurring toponym elements
“Wend” - “Wind” in non-Slavic regions of present-day Germany. Savli reasoned
that the Wend/Wind feature indicated that the ancestors of the Slovenes were
the ancient Veneti. He developed this theory more fully and published it under
the title: Veneti nasi davni predniki? (Veneti - Our Ancient Ancestors?) (Savli 1985)
His publication provoked tempestuous polemics. Savli was supported and
championed by Ivan Tomazi¢. Soon also Matej Bor joined them. Bor contributed
profound scholarship in deciphering and reading ancient Venetic inscriptions.
The polemics continued again for about a decade. At that time Savli, Bor and

Tomazi¢ published a collection of their work in several languages (Savli et al.
1996).

Nota Bene - It is important to recognize that J. Savli remained firmly anchored
in the “Migratory Paradigm”. To his credit, however, he pushed back the
supposed timeline of the migration of the Slavs from the 6™ Century AD (from
east of the Carpathians) to the 12" Century BC (from the regions of the Lusatian
Culture). By any standard this alone was a very crucial step in the right direction.
Additionally, J. Savli published several other observations which help us
understand the ancient proto-Slavic situation.

There is now, however, substantial evidence that if there ever were proto-
Slavic migrations - such took place in the Stone Age - Neolithic or even
Palaeolithic. In time, and independent of the Slovenian research, western
academicians began to question the 19" Century hypothesis of the “late arrival of
the Slavs”. For example: M. Alinei (1996, 2000) created his Theory of Continuity
based on linguistic arguments. Illustrative is his view on the prehistory of the
Slavs: “I have to commence by clearing away one of the most absurd
consequences of the traditional chronology, namely, that of the 'arrival' of the
Slavs into the immense area in which they now live. The only logical conclusion
can be that the southern branch of the Slavs is the oldest and that from it
developed the Slavic western and eastern branches in a differing manner and
perhaps at different times...Today only a minority of experts support the theory
of a late migration for the Slavs... because none of the variant versions of such
late settlement answers the question of what crucial factor could possibly have
enabled the Slavs to have left their Bronze-Age firesides to become the dominant
peoples of Europe. The south-western portion of the Slavs had always bordered
on the Italic people in Dalmatia, as well as in the areas of the eastern Alps and
the Po lowlands... The surmised 'Slavic migration' is full of inconsistencies.
There is no morthern Slavic language', it is rather only a variant of the southern
Slavic... The first metallurgic cultures in the Balkans are Slavic... and connected
with Anatolia... Slavic presence in the territory, nearly identical to the one
occupied by them today, exists ever since the Stone Age... The Slavs have
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(together with the Greeks and other Balkan peoples) developed agriculture...
agriculturally mixed economy, typically European, which later enabled the birth
of the Greek, Etruscan, and Latin urbanism. Germanic peoples adopted
agriculture from the Slavs... The Balkans is one of the rare regions in which a
real and true settlement of human groups coming from Anatolia is proven...”
Explanation: "late arrival of the Slavs" refers here to the fifth and/or sixth
Century AD. Certainly by the fifth Century AD the Slavs must have been a well
defined people, but perhaps not yet being generally known by the label: Slav.

We thusly see that the latest consideration of the autochthony of the Slovenes
and other Slavs does not lack the scientific rigor - as those who are invested in
the “late migration paradigm” would try to present.

There are also some additional details worth mentioning. B. Grafenauer (1988)
in his comments to the History of Langobards presents the sources by which the
supporters of migrationism make the inferences about the late arrival of the
ancestors of Slovenes: "About the time of the immigration of Slavs into the
Eastern Alps and upper Sava River region we have no direct sources of that time.
It is possible ... however ... indirectly - by the time of decay of particular dioceses
- to infer also about the advancement of Slavs". (Do not overlook, he and his
school strictly avoid mentioning Slovenes!) And also: "Besides the letters of Pope
Gregory the Great is Historia Langobardorum the most important source with data
of this type from the end of the 8" Century AD."

The advocates of the “Late Slavic Migration Paradigm” deliberately shun all
evidence about autochthony of Slovenes and expect their readers to embrace all
of their unsupported promulgations about Slavic migration. They hinder any
“process of discovery” which may depreciate their selective bias. They have no
direct sources about Slovene migration - so they extrapolate a hypothesis that
since there is first hand evidence of 6™ C. migrations of the Germans,
Langobards, Avars, Croats, Serbs, Bulgarians, Hungarians, etc - the Slovenes
must have also been on the move. It is almost pathologically absurd to believe
and to argue that since new neighbors moved into or through your environs -
you also must be a migrant. Strictly speaking, it is a non-sequitur. Yet, this
paradigm held sway for over a century. There are but few bits of evidence for the
Slovenes as being the aboriginal population. There is no evidence for the
autochthony of the others (Perdih 2000a).

Thusly, about the immigration of ancestors of Slovenes (as well as
Macedonians) there do not exist firsthand sources. There do exist, however,
firsthand sources about the migrations of Germans, about immigration of
Langobards, Avars, Croats, Serbs, Bulgarians, Hungarians, etc., thus of all
neighbours of Slovenes and most of neighbours of Macedonians. It seems that
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the only impetus to assume the immigration of ancestors of Slovenes was the
analogy to immigration of all their neighbours in the 6t Century AD or later. But
also regarding these neighbours one must be cautious. We must not make the
assumption that the lands surrounding the Slovenes were devoid of people.
Realistically speaking, these surrounding lands were also largely populated by
Slovenes. These territories however experienced an influx of better politically
and militarily organized elites who subjugated the indigenous populations and
re-named the lands and peoples with their preferred label and ethnic
identity. These elites were in some cases not very dissimilar from the pre-existing
populace. This scenario applies especially poignantly to the Kajkavic Croats.

To infer from an event of a failure of particular diocese that the demography
of a region was greatly impacted seems promising at first. The Vita S. Severini
provides a different understanding. There it is explicitly stated that the Romans
of that time who lived outside of Italy abided in forts and towns, whereas the
original population lived in the countryside. The Romans and the countrymen
did not have good relationships. When the emperor ordered the Romans to
return to Italy, they left their towns and forts and the diocese collapsed. The
original inhabitants of the countryside remained as before (Tomazi¢ 2006). Also
the Slovene oral tradition about Attila and Huns (see e.g. the compilation by
Smitek 2009) indicates that at that time, i.e. a century before their supposed
arrival, the ancestors of Slovenes lived in their present-day territories.

Quoting Historia Langobardorum and the letters of Pope Gregory the Great is a
typical example of selecting useful bits for a deceptive argument and
sidestepping or even distorting inconvenient truths. In the Historia
Langobordorum it is stated explicitly that on their arrival into Pannonia after 535
AD, they (the Langobards) subjugated the Pannonians and Noricans. And, on
their move to Italy in 568 AD, the Langobards took with them part of the
subjugated people, who established there places which they named in their own
language. Some of these places still exist and have Slovene names on localities
outside of Slovenia.

On the other hand, F. Curta (2001) discovered (while studying Byzantian
sources) that from about 400 AD to about 700 AD there was no settlement of
Slavs to the Balkans (except for part of ancestors of present day Croats and Serbs
during 625-635 AD). To the contrary, due to the inappropriate economic policy of
the Byzantian empire the Balkan countryside was depopulating, at first slowly,
but after the crisis in 535-540 AD rapidly, so that after 540 AD it was no more
able to maintain the border on the Danube. That was also the time when the
"Slavic" intrusions started. These intrusions were of a pillaging nature and not
colonial settlement. The townspeople of Constantinople and Saloniki had even
noticed that the intruding "Slavs" are the same people as the farmers living
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previously and continuosly in the environs of these towns.

Interesting is also Curta's (2001) statement about the so-called "Slavic material
culture", which serves to several archaeologists as the proof of the recently
arrived Slavs. Namely, that material culture existed in the lower Danube area for
several centuries before the supposed arrival of Slavs and from that area it
expanded into the Central Europe. Beyond the Carpathian Mountains it
appeared several hundred years after the supposed exodus of the Slavs. And,
that Byzantine government for several hundred years recruited Slavic soldiers
and not settlers.

With help of Curta's (2001) analysis of the economic situation and
development of the Byzantian Imperium we can understand what was in fact the
supposed second settlement wave of the ancestors of Slovenes from south-east,
the Balkans. It was not an organized migration of a peoples but the flight of
gradually expropriated farmers to Constantinople, Saloniki, to north across
Danube, and to northwest into the Central Europe. Since they had lost their
home and everything in it, they could not afford for themselves the quality
products of that time, but had to make for themselves what they needed for their
survival.

Linguistic challenge

Skulj & Sharda (2002), Skulj et al. (2004, 2006, 2008) studied the similarities
between the languages Slovene and Sanskrit. They considered phonetics
(satem!), morphology, syntax and vocabulary. The similarities in vocabulary
between Slovene and some other languages is presented in Table 1.

Table 1. Similarities in vocabulary between Slovene and some other languages
(Skulj & Sharda 2002). Internationally used expressions are not considered

here
Language Similarity
(%)
Russian ~80
Vedic Sanskrit ~20
Classical ~10
Sanskrit
Lithuanian ~10
German ~3
Irish Gael ~2
Latin ~2
Persian ~1
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They found it enigmatic that the Slovene language, bordering on Italy, Austria
and Hungary, still shares more linguistic similarities with the Sanskrit than with
the neighboring non-Slavic languages. And, significantly, Slovene is more similar
to Sanskrit than is Russian, even while geographically Russian is more proximal
to India. Furthermore, Slovene language, due to its archaic character, still
preserves many lexical and grammatical forms present in the Sanskrit, but no
longer used in the present day Indic languages and most I-E languages. The still
active daily usage of the dual in the grammatical forms of the nouns and the
verbs is noteworthy as well.

Linguistic comparisons between Indo-Aryan languages, Vedic Sanskrit in
particular, and Slavic languages, Slovene in particular, by Skulj & Sharda (2002),
Skulj et al. (2004, 2006, 2008) show evidence of remarkable similarities in words
of elemental nature and of those describing the process of domestication of
animals specially the terminology regarding the sheep and the cattle.

Skulj et al. (2006, 2008) applied the Alinei’s (1996, 2000, cf. also
www.continuitas.com) ‘Lexical Self-Dating’ methodology to date the linguistic
and the genetic evidence and to indicate when the split between Proto-Indo-
Aryans and the Proto-Slavs occurred. The ‘Lexical Self-Dating” methodology is
namely based on the observation that vocabulary offers possibilities for fairly
reliable dating, in spite of the complexities and problems that are frequently
involved (Alinei 1996, 2000, cf. also www.continuitas.com). Skulj et al. (2004,
2006, 2008) observed that Sanskrit and Slavic languages, Slovene in particular,
share many cognates of the pre-pastoral and pastoral terminology, which would
indicate a common origin or a common homeland prior to and during the
domestication of the livestock such as cattle and sheep. This close linguistic
affinity does not continue in horsebreeding, despite the evidence that horse had
been domesticated about 6 kya. It does not continue with the domestication of
the cereals, as well. At the cereal farming stage of their development, this
linguistic similarity ends abruptly. From this observation Skulj et al. (2004, 2006,
2008) compared this linguistic observation with the archaeological, climatic, and
other evidence and concluded that Sanskrit and Slavic agro-pastoral
terminologies appear to have a common, more than 8000-year-old source
whereas the ancestors of the present-day Slavs and Indo-Aryans diverged more
than 6 kya. This would suggest that the ancestors of Indo-Aryans and the
ancestors of the Slavic peoples practiced agriculture "shoulder to shoulder" for a
couple of thousand years.

A special challenge is the deciphering and understanding of Venetic, Rhaetic,
Etruscan, Gaulish, Old Phrygian and Messapic inscriptions. They are written in
unknown dialects of unknown languages and even the sound value of some
signs is not ascertained.
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Western mainstream scholars routinely attempt to anchor these ancient scripts
to Greek and to Latin. Usually they interpret the inscriptions as libations,
indicating in them several names, cf. e.g. Pellegrini and Prosdocimi (1967). By
contrast, for some of these Bor (in Savli et al. 1996:171-420) had shown that a
Slovene template is more productive. Several other disciples of Savli, Bor and
Tomazi¢ had added to this school of thought and added new decipherments, see
e.g. Korenine (2001-2011).

Until we can understand more of the Venetic, Rhaetic, Gaulish, Old Phrygian
and Messapic inscriptions we are often limited to statistical componential
analysis of sound frequencies as they appear in the affor-mentiond languages. It
has been found that the frequency of sounds in Venetic, Rhaetic, Etruscan, and
Old Phrygian inscriptions is closer to Old Slovene than to Latin or Greek, which
had traditionally been tapped by the mainstream western linguists (Silvestri &
Tomezzoli 2005, 2007, Perdih et al 2008, Perdih 2010, 2011). The same holds true
also for Messapic inscriptions (Vodopivec 2011) as well as the Tocharic ones
(Tomezzoli & Kreutz 2011). The Slovene language is thus a legitimate catalyst in
deciphering these inscriptions. Several methods of comparison were tested for
their reliability and found appropriate (Silvestri & Tomezzoli 2005, 2007, Perdih
et al 2008, Perdih 2010). It has also served to establish the criteria regarding the
necessary size of the database in order that the results are reliable: The necessary
number of sounds is > 700, of sound pairs > 8000, and of sound triplets > 30,000
per database, respectively (Perdih 2011).

The similarity of sound frequencies between Rhaetic and Etruscan (Perdih et
al 2008, Perdih 2010, 2011) indicates a cultural and linguistic similarity on the
Apennine peninsula in Pre-Roman times.

The existence of some form of Slavic prior to Greek is indicated also by
decipherments of some Minoan Linear A inscriptions (Serafimov 2007, Serafimov
& Tomezzoli 2008, 2009, 2011, Serafimov & Perdih 2010) and an inscription in
Egypt (Serafimov & Tomezzoli 2010a). A lot of study in this direction is,
however, still to be performed.

Rant (2011) noticed that conspicuous similarities exist between pre-Roman
indigenous names and contemporary Slovene surnames and personal (given)
names in Noricum, Pannonia, Dalmatia, Istria, parts of present-day Slovenia and
Northern Italy.

It is also significant and factual that the sound "v" did not exist in Classical

Greek and Latin (Szemerényi 1996) and till recently even not in some west-
Slovene dialects (Perdih 2007)
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Interesting is also another observation: The more ancient form of a language

we observe, the more similar it is to Slovene. This effect has been observed for:

- Sanskrit, where the similarity to Slovene is Vedic > Classical > present-day
Indic languages (Skuljé& Sharda 2002);

- Etruscan, where Bor was able to understand with help of Slovene the older
inscriptions whereas the younger ones not (Tomazi¢ 1995);

- Greek, where the similarity to Slavic is Homeric > Classical (Belchevsky
2005a,b);

- English, where the millennium old texts are more similar to Slavic than the
present English (Jandéacek 2007).

In view of the above findings there was a need to re-evaluate the position and
the understanding of the western mainstream linguists.

As understood by western mainstream linguists, the discipline of linguistics
started in 1786, when W. Jones expressed his view that "Sanskrit is of more
perfect structure than the Greek, more copious than the Latin, yet bearing to both
of them a strong affinity as if sprung from some common source. The same
origin have also the Gothick and the Celtick, though blended with a very
different idiom, and also Old Persian might be added to the same family." This
was one of the cornerstones of modern western linguistics, which became
subsequently the leading approach. Additional publications by F. von Schlegel in
1808, F. Bopp in 1816, and ]. Grimm in 1819, lead to the foundations of
comparative linguistics. Due to exclusive use of Sanskrit, Persian, Greek, Latin,
and Germanic, the name Indo-Germanic was coined (see Szemerényi 1996).
Observe that Slavic was not included. Also, if Gothick and Celtick were blended
with other idioms - is it legitimate to ask if Slavic languages were blended with
foreign idioms or did the Slavic languages escape major blending?

The Kentum-Satem division of Indo-European languages was finalized by
contributions of several authors in 1890. There are continuing discussions about
the origin and extent of this phenomenon. Sometimes it was presented as a
fundamental division of Indo-European languages. Of the 5 possible
explanations of the phenomenon, finely the 3-tectal-series-system prevailed
(Tischler 1990), although it is not universally accepted and some authors prefer
the 2-tectal-series-system (wikipedia 2007). However, in 1965, G. R. Solta has
shown that the Kentum-Satem isogloss was overrated as a diagnostic feature and
a tool of true componential analysis. It ought not be revered as a defining wedge,
which segregates Indo-European languages into two well-defined entities. It is
only a single isogloss among many (Tischler 1990). More and more linguists are
following this view and cease to give gravity on this type of division.
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Core-Peripheral approach

Having observed that palatalizations and de-palatalizations in Indo-European
languages do not coincide with the Kentum-Satem division, and being dismayed
with the undeserved reverence towards this Kentum-Satem division of Indo-
European languages, this question was approached from another point of view.
The Schleicher's Language Tree was looked at not from the side as usually but
from the top. The new view resulted in a different division of Indo-European
languages, namely into the core languages and peripheral languages (Jandacek
2000, Jandécek & Perdih 2008), Figure 1. At the same time, a working hypothesis
about the origin of Europeans was presented (Perdih 2000b).

Figure 1. Indo-European Language Tree as seen from above (Jandacek &
Perdih 2008).

The original (Jandacek 2000) Core-Peripheral approach needs some revision.
However, and in any case, the core languages remain to be the Slavic ones,
whereas the Kentum languages are, in any case, peripheral. This is well in line with
attempts of linguists to explain the Kentum effect by the involvement of Sudanic
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