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BBEJIEHUE

['eHoreorpadusi HapoJOHaceleHHUs - OJHO M3 AaKTUBHO BOCTPEOOBAHHBIX
HAIIpaBJICHUM B TE€HETUKE YEJIOBEKA, IO3BOJIAIOLIEE PEKOHCTPYUPOBATh T€HETHYECKYIO
UCTOPHIO MOMYJISALUUN, (PUKCUPOBATh BPEMEHHON Cpe3 HACTOSILIEr0 M MOJAEIUPOBAThH
JUHAMHUKY TeHO(OHAOB B OyAyuieM. OTO OCOOEHHO aKTyaJlbHO JJIsi HCCIEIOBaHMS
UCTOPUM TOIYJISALMH B PErMOHAX, HACHIIIEHHBIX HMCTOPUYECKUMHU cOObITHAMHU. [Ipm
noapoOHelel u3ydyeHHOCTH TeHodoHaa EBpombl, «0enbiM MSITHOM» Ha HEM
OCTaBaJIOCh ABTOXTOHHOE HacesneHue KpbhIMCKOro mosyocTpoBa, FeHeTHIECKask UCTOPHUS
KOTOPOTro KpalHe 3amyTaHa. Eciin nake He paccMaTpuBaTh HACEJIEHUE DIIOX NAJEOINTa
[Prat et al.,, 2011], me3osmrTa, HEOJIWTa W OpPOH3BI, TOJBKO 3a TOCJICIHUE TpPH
TeicsiuesieTuss KpbIM HEOJHOKpPAaTHO CTAHOBWJICS NEPEKPECTKOM PpPa3HOHAINPABIECHHBIX
murpanuii. B aHTU4HOCTH (UKCUpPYETCS] MPUCYTCTBHE HPAHOSI3BIYHBIX KOYEBHUKOB -
cKu(OB M capMaToB, KUTENEH TOPHOTO MOOEPEkKbs — TaBPOB, MpuObIBaBIIMX B VII-V
BB. J0 H. 3. W3 nouucoB Manoli A3MM TpedyecKuX KOJOHHMCTOB-3EMJIIECIIBIICB,
repMaHosI3bIuHbIX «BapBapoB» rotoB (III B. H.3). B cpenHue Beka NOABWINCH BOJHBI
TIOPKOSI3BIYHBIX KOYEBHUKOB (TYHHBI, Xa3apbl, MOJOBIbl M nedeHeru), ¢ XIII B -
BiussHHE 30s10TOM OpJibl, KOTOpOe 1ano Haydaino KpbIMCKOMY XaHCTBY B CTENHOM H
MPEArOpHOM 30HaxX MOIyocTpoBa, ¢ XIV B. - KOJIOHMK TEHY?3LEB Ha FOXKHOM Oepery
Kpeima. B HoBoe Bpems - B XV B. 3aBoeBanue KpsiMa OcmaHCKOW ummnepueil u
murpauus B Kpeim Typok, a B XVIII Bexe — 3aBoeBanue Poccuiickori nMmnepuen u
MUTpALMSl PYCCKUX W yKpawHIEB. KpoMme 3TUX OCHOBHBIX BEX, UCTOPHS HACEIEHUS
KppiMa HacuuTHIBACT 1 MHOXKECTBO MHUTpAIlMii MEHbIIIEro MaciiTada, Hanpumep, ¢ VIII
BEKa HECKOJIBKUMU NOTOKaMu B KpbiMy nossiisitores apmsase, Ho B X VIII B. mouru Bee
SMUTPUPYIOT HA J[0H.

boraras ncropuss KpeimMa oTpasuiace B €ro XOpoUIO M3y4EHHOM S3BIKOBOM H
aHTPOMOJIOTMYECKOM pa3HOOOpa3uu, OJJHAKO T€eHO(POH OCTABAJICS HEU3BECTHBIM. XOTs
B coBpemeHHOM HaceneHun Kpsima 80% COCTaBIAIOT pyCcCKHME W YKPaWHIIBI

[Bomapckuit u np., 2003], oHH SBISIOTCS TOTOMKAMH MHIPAHTOB IMOCJHEIHUX 2-3
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CTOJIETHI, a K aBTOXTOHHBIM HapojiaM KpbiMa OTHOCST KPBIMCKUX Tarap, KapauMoB U
KpPBIMCKHX TIpekoB. MccrnenoBanuio reHooHAa 3THUX TpeX HApOJOB M IOCBALICHA
JaHHas padoTa.

KpbIMCKHE Tpekd SBISIOTCS IOTOMKAMHM KAaK AHTUYHBIX JIPEBHEIPEUECKUX
KOJIOHUCTOB KpbIMa, Tak M BCeX MNOCIEOYIOIUX TIpeyeckux rnepeceneHueB. C
BU3aHTHUIICKOTO MepuoAa KPHIMCKHE TPEKH Ha3bIBAIOT cebe «pymen» [ApaKUOHH,
2004], a B nmepuon KpbIMCKOro xaHCTBa 4acTh NEPENUIA HA A3BIK KPBIMCKHX TaTap,
COXpaHUB IIPHM ATOM XPHUCTHAHCTBO M MPHUHSAB 3THOHMM 'ypyMmbl' [bapanosa, 2010]. B
XVIII Bexe kpbIMcKuE Tpeku (pymMen W ypyMbl) Obuin mepeceneHbl B CeBepHOe
[IpnaszoBbe, rae KOMIAKTHO MPOKUBAKOT MO HACTOALIEE BpeMs. B HayuHOU JMTepaType
JAHHBIX 0 TeHO(OHIE KPHIMCKUX (230BCKHX) TPEKOB HE MPEICTABICHO.

KpbiMckue TaTapsl (COBpeMEHHasi YUCIAEHHOCTh 0K0J0 500 ThIC. yeln., B T.4. 230
ThIC. 4yel. B KpbsiMy) chopmupoBanuce B pe3yiabTaTe B3aUMOJCHCTBUSI KOUEBHUKOB U3
EBpasuiickoii ctenu, MurpupoBaBimux B KpbiM B cpeqHeBeKoBbe, U 0Oojiee paHHETO
Hacenenust Kpeima [Tropkckue Haponbl Kpwima, 2003]. KpbeiMckue Ttatapbl ObUTH
MPEACTABICHbl TpeMsl ATHOTeOrpauueckuM TpynnaMd — CTENHOM, TOpHOM U
I0)KHOOEPEKHON — KOTOpBIE pa3nyalnuch OCOOCHHOCTAMM sI3blka W (DU3UYECKOTO
obnuka [ Tropkckue Hapoabl Kpeima, 2003 ]. [Tocine BTopoit MupoBoii BOMHBI KPHIMCKHE
TaTapsl ObUTH JenopTupoBaHbl B CpeaHioro A3uio, HO B KOHIIE XX BeKa OOJBITUHCTBO
u3 HuX BepHyJuch B KpbiM. Celiuac OHM paccesneHbl HE3aBUCUMO OT MECT POXKACHHS
MPEAKOB, HO COXPaHSAIOT NaMsITh O CBOEW NPUHAMICKHOCTH K OJHOM HUX Tpex
ATHOTEOTrpadUIECKUX TPyIIL.

JlanHpie 0 TeHO(OHIE KPBIMCKMX TaTap NPUCYTCTBYIOT TOJBKO B JIBYX
nyOJIMKalMIX, K HACTOSIIEMY BPEMEHHU YCTapeBIIMX M TOCBSIICHHBIX HE CHEIHAIBHO
Kpeimy, a Hapomam EBpazum B 1ienom (mo Y-xpomocome [Wells et al., 2001], mo
MT/IHK [Comas et al., 2004]), u yka3pIBalOT Ha OJM30CTh KPBIMCKUX TaTap K
nonynsiuusaM LlentpansHoit A3un. OgHako B 00enx MmyOJUKanusax MpoaHaIu3upOBaHbI

HeOoubime BoIOOpPKU (~20 oOpasioB), coopannsie B Cpenneit Aszun. HeusecTHa ux
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CyOdTHUYECKAs MPUHAAJICKHOCTh, TEHOTHUIUPOBAHUE TMPOBEACHO O Y3KUM TaHEISIM
MapKepoB, akTyaiabHbIM OoJee 10 et Hazan. [lepednciieHHbIE TPUYHHBI HE TIO3BOJISIIOT
MPUBJICYb JAHHBIE U3 ATUX JBYX CTaTeil B aHAIN3 T€HO(DOHIOB KPHIMCKUX TTOMYJISIIHA.

Kapaums! siBnsitoTcst Hanbosee 3araioyHbiM HaposioM Kpeima: AucKyccuu o0 ux
«CEMHUTCKUX» WM «TIOPKCKUX» MpEAKax [JIATCA MNOYTH JBa croseThs. CXOIICTBO
KapauMCKOW PEJIUTMM C HUYyAau3MOM JIa€T OCHOBAHHUE IIPENIonarartb CEMHUTCKOE
MPOUCXOXKJECHUE KapauMOB, a TIOPKCKUH SI3bIK — OOIIHOCTh UX MPEIKOB C JIPYyTHUMHU
TIOPKOSI3bIYHBIMU Haponamu [ Tropkckue Hapoasl Kpeima, 2003 ].

EnuncTBeHHOE TeHEeTHYEeCKOoe ucciieqoBanre kapaumoB [Brook, 2014] ocHoBano
Ha JaHHbIX O coBpeMeHHbIX xutTensix CIIA, Kauane, Uzpawns u Kpsima. Ha
OCHOBAaHMM JIUIIh aHAJIW3a COBMAJCHWHA TaIJIOTUIIOB B A3TOM paboTe OTMEYaeTcs
TeHETHYECKOE CXOJCTBO KapauMOB C Pa3HBIMU I'PYIIIIaMU €BpeeB (alkeHasu, cedapspl,
MPAKCKUE U TPY3UHCKUE €BpPEH) M CIEKTPOM MOMyJsiui 3akaBKaszbs, Manoil A3uu u
bnuxuero Boctoka, 4To 00BACHSIETCS y4acTUEM B UCTOPUU KaparuMOB IIPe/ICTaBUTENEH
pa3HbIX 3THUYECKHUX TPYII, 00bEIUHEHHbIX KapauMU3MOM (OAHOM M3 aBpaaMHUYECKHX
pEeUTHM, TPU3HAIOIIEH B KaueCTBE CBSIICHHBIX KHUT TOJIbKO BeTxmit 3aBer). OmHako
MaJiblii pazMep BBIOOPKH (25 MHAUBHUIIOB — 21 MY>KUMHBI U 4 KEHIIUHBI, JJISI KOTOPBIX
n3yuyeHnsl nanenu STR-mapkepoB Y -xpomocomsl, a Takxke n3meHunBocts I BC1 u I'BC2
obonacreit Mr/IlHK) He mo3BOisSeT mNOpoBEpUTh THUNOTE3Y OJMKHEBOCTOYHOTO
MIPOUCXOKIEHUS TEHO(POHIa KAPAUMOB TI0 TUM JaHHBIM.

Takum 00pa3oM, KpalHsASI CKYJTHOCTh JIUOO OTCYTCTBHE I'€HETUYECKUX JIAHHBIX O
MONYJISIUSAX KPBIMCKUX TaTap, T'PEKOB M KapanMOB B HAYyYHOH JIUTEpaType CO3HAr0T

HGO6XOI[I/IMOCTB AKTHUBHBIX HCCJ’IGIIOB&HI/Iﬁ FGHO(i)OHI[a KOPCHHOI'O HACCIICHHUA KpI)IMa.

Heas padoThbI: M3yYUTh MNOMYJSILMM KPBIMCKHX TaTap, KPbBIMCKHUX TIPEKOB M
KapauMoB 110 TpeM reHetudeckum cucremam (Y-xpomocombl, MTIHK, momHOre HOMHBIX
naHeneid ayrocoMHbix SNP) U OlLIEHUTh BKJIaJ OCHOBHBIX HMCTOYHHUKOB MUTpALIUMA

(BOCTO‘-IHOCJ'IEIBHHCKOFO, CTCIIHOI'O THOPKOA3BIYHOTO, CpEAN3CMHOMOPCKOTO )41
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OJMMKHEBOCTOYHOTO HaceleHus1) B GopMupoBaHue reHO(OHI0OB aBTOXTOHHBIX HAPOJIOB

Kpsima.

3agaum uccje0BaHuA:

1. OxapakTepu3oBaTh TEHETHUUYECKYIO CTPYKTYpy MOMYJSUMUNA KpPBIMCKHX TaTap,
KPBIMCKHX T'PEKOB U KapauMOB I10 MMOJHOIN€HOMHOM MaHen ayTocoMHbIX SNP, Y -
XPOMOCOMHBIX W MHUTOXOHJIPUAJIBHBIX MApKEPOB W ONPEACINUTH CTEICHb
COTJIACOBAHHOCTH PE3YJIBTATOB MO 3TUM TPEM I'€HETHUYECKUM CHCTEMAM.

2. OnpenenuTh BKJIAM PA3IUYHBIX TOTCHIMAIBHBIX HCTOYHUKOB MHTPAIUit
(BOCTOYHBIX CIJIaBsiH, TIOPKOSI3bIYHBIX TIpynn EBpasuiickoi cTenu, HaceleHHs
Bocrounoro CpemuzemuHomopbss u brmxaero Boctoka) B dopmupoBanme
MHOTOKOMITOHEHTHOT'0 TeHO()OH1a KOPEHHBIX HapoaoB Kpbima.

3. Ompenenuth CTENEeHb 3HAYUMOCTH BBISIBJICHHBIX T€HETHUUECKUX KOMITIOHEHTOB B
K101 n3ydeHHouU nomnyisuuu KpeiMa.

4. CpaBHuTh TeHO(GOHJ KPBIMCKHUX TaTap ¢ TreHOpOHIaMH APYTHMX HapOAOB C

ATHOHUMOM «TaTaphl» (Ka3aHCKUX TaTap, TaTap-MHUIIApe, CHOUPCKUX TaTap).

Hay4ynasi HoBu3HA.

BnepBeie chopMHpOBaHBI PENPE3CHTATHUBHBIE KOJUICKIIUU  OHMOJIOTHYECKUX
MaTEepHAIOB U TEHEATOTHYEeCKOW WH(pOpMauu Il TOMYJISIUNA KOPEHHBIX HAPOJIOB
KpbImMa: CTEenmHBIX, TOPHBIX W FOKHOOEPEKHBIX KPBIMCKHX TaTap, TPEKOB YPYMOB U
pymMmeeB, kapanumoB (N=476).

Brniepsrie mpoBeneHHbI aHanu3 reHodonga KppiMa mapaiienbHO MO JaHHBIM
rammonaHbIx (ramtorpynn Y-xpomocombl, MTIHK) 1 ayTOCOMHBIX MOJHOT€HOMHBIX
MaHEJIe MapKEepOB BBIBWIJI COTJACOBAHHOCTh BCEX TPEX TEHETHYECKUX CHCTEM B
XapaKTepUucTuKe TreHOo(OHAa AaBTOXTOHHBIX HapojoB Kpeima: mnonapasneneHHOCTb
reHooHJa KPBIMCKUX TaTap Ha «CEBEPHBIN» (CTEMHBIE) M «HOKHBIN» (TOpPHBIE M

I0’)KHOOEPEKHBIE) CErMEHTHI, a TaAK)KE€ TEHETUUECKYI0 OJIM30CTh «I0KHOT0» CErMEHTa K
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reHoOH/ly KpPBIMCKHUX TpEKOB (YpyMOB U pyMEEB); JIOMUHHUPYIOUIYIO pPOJb
NepeHea3naTCKOro BIMSAHUA Ha TEeHO(OHJ KapauMoOB; OTCYTCTBUE BIUSHUS
reHO(OH/I0B COCEHUX BOCTOYHOCIABIHCKUX MOMYJISIIUH.

Bnepeele  pacCMOTpPEHBl  I€HETUYECKHME  B3aMMOOTHOILUCHMS  IOIYJISALMN
KpPBIMCKHMX, MOBODKCKMX M CHOMPCKMX TaTap, IOKa3aHa TIeHeTH4YecKas OJIM30CTh
KPBIMCKHX TaTap TOJBKO K OJHON M3 IPyNIl CHOMPCKUX TaTap (SUTyTOPOBCKHX).

BrniepBbie 0 JaHHBIM MOJHOIO CEKBEHUpPOBaHMs Y-XpomocoM ramiorpynn Gl,
R1b u N3 B reHodonge KpbIMCKHX TaTap OOHApy>KE€HbI BEPOSITHBIE CJEAbl MUTpPALUi
HOCUTEJNIE! WHIO-UPAHCKHUX SA3BIKOB, HOCHUTEIEH SMHOM apXeOJOrMYECKOUW KyIbTYpbI
OpOH30BOr0 BEKa, HOCHUTENIEH «BOCTOUHO-eBpomeiickoro» (N3a3) u «lUeHTpaIbHO-
aznatckoro» (N3a5) BapuanToB ramiorpymnmnsl N3.

BrnepBeie mpennoxkeHa Mojenb (QOpMHPOBaHUS TE€HOPOHIA AaBTOXTOHHOTO
HaceneHus: KpbiMa Ha OCHOBE TpeX MUIPALlMOHHBIX ITOTOKOB: HACEJIEHHsT BoCTO4YHOrO
Cpenn3eMHOMOpbsl (AHTUYHOTO U CPEIHEBEKOBOIO); TIOPKOSI3BIYHBIX KOYEBHHKOB W3

creneit CeBepHoro [IpuuepHomopss u [lpukacnus; nepegHea3snaTcKUX MOMYJISIUN.

IIpakTHyeckas 3HAYUMOCTD.

[TonyyeHHble MaccHUBBl JaHHBIX TpPEX T'€HETHUYECKUX cucteM (Y -XpOMOCOMBI,
MTIHK u nonHoreHomHbIX mnaHeneil SNP-mapkepoB) 0 mOmyssuusX aBTOXTOHHOIO
HaceneHus: KppiMa MOTyT OBITH MCIOJIB30BAHBI: AJISI MEAUKO-TEHETUYECKOTO H3yUeHUS
¥ MOHUTOpPMHTIA, BKIIOYas MPOrHO3MpoBaHHe wu3MeHeHui reHodonna Kpeima B
pe3yabTaTe MacCOBBIX MUTpPALUI U MEKITHUUECKUX OpakoB; B KauecTBe pehepeHCHBIX
0a3 IaHHBIX A CyleOHO-MEIUIIMHCKON SKCIEPTU3bl U BO3MOKHOCTH YCTaHOBJICHHUS
BEPOSATHOIO PETMOHA MPOUCXOXKAEHUs JauuHocTU 1o obOpasny JAHK (kak ornenbHO 1o
OTLIOBCKOM HJIM II0 MATEPUHCKOM JIMHUAM, TaK MU II0 MHOXECTBY MAapKepOB
MOJIHOT€HOMHBIX TaHeJel); CIelUaTucTaMi CMEXHBIX OTpaciedl — aHTPOIOJIOTaMH,

apxcojioramu, JUHIBUCTaMH, HCTOPUKAMU, G)THOFpa(l)aMI/I — I U3YUYCHHUS OSTHOI'CHE3a



HaponoB Kpeima, wucropum CeBepHoro IlpuuepHOMOpbsT U PEKOHCTPYKIHH
dbopmupoBanus reHodonna Cepeproit EBpazun.

Pe3ynbpTaThl HccneoBaHUs UCHOIB3YIOTCS B pab0OTE€ POCCHUICKUX M 3apyOEKHBIX
opranuzanui: ®I'bHY «Menuko-renernueckuit Hayunbslid nentp», PI'bYH Mnucturyr
oo6mmen renetnku uMm. H.M. Basunnosa PAH, Cnencresennsiii komuter PO, I'BOY BIIO
«KyOaHCKMIl  TOCYJapCTBEHHBIM  MEIMIIMHCKHN  YHMBEPCUTET»,  XapbKOBCKHM
HauuoHanbHbIM  yHuBepcuteT wumenn B.H. Kapasuna, T'AHY  «HMHCTHTYT
CTparerudyeckux  uccienoBanuii  PecnyOnuku — bamkoprocran»,  KemepoBckuid

rOCYJapCTBEHHBIM YHUBEPCUTET, ICTOHCKUI OUOLICHTP.

IToJ10:xeHNsA, BLIHOCUMbIE HA 3AIIUTY:

AHanu3 U3MEHYMBOCTHU TaIIOUIHBIX U MOJHOTEHOMHBIX ayTOCOMHBIX MapKepoB
BBISBJISIET OJMHAKOBBIE 3aKOHOMEPHOCTHM B TE€HETHMYECKOM CTPYKType MOMyJIsSIuil
aBTOXTOHHOrO HaceneHHus KpbIMa: CTENHBIX, TOPHBIX U HKHOOEPEKHBIX KPBHIMCKUX
TaTap, KapauMOB, TPEKOB YPYMOB U PyMEEB.

['enodoH aBTOXTOHHBIX HapoJ 0B KpbhiMa BKIIIOYAET TP OCHOBHBIX KOMIIOHEHTA!
BOCTOYHO-CPEU3EMHOMOPCKUH (Mpeo0IaaeT y KPhIMCKUX IPEKOB, F0KHOOEPEIKHBIX U
TOPHBIX KPBIMCKHX TaTap), CTEMHON eBpa3suiCKuii (mpeo0iaasaeT y CTEMHBIX KPBIMCKUX
Tarap) ¥ nepeaHeasuaTckuil (mpeodiagaeT y KapaumoB).

['eHOpOH KPBIMCKHUX TaTap IO JaHHBIM Y-XpOMOCOMBI HE OOHapy>KUBaeT
cxonctBa ¢ reHopongamu TaTap I[loBOKbS (Ka3aHCKUX, MHILAPEH, KpsIIEH) |
CUOMPCKUX TaTap, 3a UCKIIOYEHHEM JIMIIb OJHON (SUTyTOPOBCKOM) IpyMIbl CUOUPCKUX
TaTap.

BripaxkeHHasi reHeTudecKas yAaJlEHHOCTh aBTOXTOHHOro HaceneHus Kpeima ot
YKPaWHLEB M PYCCKMX YKa3bIBa€T HA OTCYTCTBUE 3HAYMMOIO IIOTOKA TI'€HOB OT
OKPYXAaIOIMX BOCTOYHOCIABAHCKUX MOMNYJSALMNA, YHCICHHO MpPeo0iaalomux B

HaCCJICHUU KpBIMa IIOCJICAHHUEC OBCCTHU JICT.



CreneHb J0CTOBEPHOCTH U anipodanus pe3yJabTaToB.

OcHOBHBIEC PE3YJIBTATHI HCCIICOBAHUS OMyOIMKOBaHbI B 19 Hay4dHBIX paboTrax, B
TOM 4YHuCl€ B 6 MyONMKanusx B BEAYIIMX PEIEH3UPYEMbIX HAyUYHBIX KypHaiax,
pekomenioBaHHbIX BAK P® 1151 3a1iuThl quccepTaiui.

Marepuansl J1aHHOW paboThl ObUIM TMPEACTABJICHBI: HA MEXIyHapOIHOM
koH(pepenuu «Human Evolution: Fossils, Ancient and Modern Genomes» (AHrius,
XuHkctoH, 20-22 Hos06ps 2017 r.); Ha III MonomexHON aHTPOMOJOTUYECKOM
KOH(epeHIun «AKTyalbHbIe MTPOOJIeMbl PU3NUECKOIN aHTPOIOJIOTHUN: TPEEMCTBEHHOCTh
u HoBbele mnoaxone» (MockBa, 2017); nHa Bceepoccuiickoii KoH(epeHIuUu C
MexkayHapoaubiM yuactueM «50 jer BOI'uC: ycmexu u nepcnektuBbl» (MoOCKBa,
2016); wna antpomonormyeckoit cexkmmu XVII 3anmagHocuOupckod —apxeosioro-
stHOTpaduyeckor KoHbpepeHiuu «Boctoxk wu 3amam: mnpoOieMbl CHHXPOHH3AIHNH
ATHOKYJIBTYPHBIX B3aMMOJICUCTBUI», mocBsieHHon 110-netuto I'.d. Jlebemna (Mockaa,
2016); mHa MexayHapoaHoi HaydHOW mikojie «KpeIM B CHCTEME MOJUTHYECKUX H
HPKOHOMHMYECKUX CBSI3eM C KylbTypamu EBpasuiickoil cTenu W UMBWIM3ALUSIMU
Bocrokay (Cankt-IletepOypr, 2016); Ha MexayHapoaHOW KoH(epeHIMH American
Society of Human Genetics (Vancouver, 2016); na Bcepoccuiickoil koH(pepeHuu ¢
MEXKyHApPOJIHBIM y4YacTHEM «AKTyajbHbIe TMPOOJIeMbl COBPEMEHHOW T'E€HETHUKH,
MTOCBAIICHHOU 40-neturo  xadenpsr reHetukn KDY  (Kazamp, 2016); Ha
MexayHapoiHOM HaydyHOUM KOH(pepeHIUn «IBOMIOIMOHHBIA KOHTHHYYM pojaa Homoy,
nocBsinieHHou 125-netuto co nHs poxxaenus B.B. bynaka (VIII bynakoBckue ureHus;
Mocksa, 2016); Ha uTOroBOl KOH(pepeHIHH MeXTyHapOAHONW TMOJICBOW IIKOJIBI B
bonrape (bonrap, 2015); ma mexmyHapoaHoit koHdepenuun European Society of
Human Genetics (Glasgow, 2015); na VII Cwse3sne Poccuiickoro o0miecTBa
MenuuuHCKux TeHeTukoB (Cankt-IlerepOypr, 2015); na VI Cnesne BaumoBckoro
OobwectBa I'enerukoB u Cenexuuonepos (Poctos-na-Jlony, 2014); na 19th Congress of
the European Anthropological Association ‘“Anthropology: Unity in Diversity”

(Moscow, 2014); na xoHdepenuun wmouoabix yudeHoix DPI'BY «MI'HIl» PAMH
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(Mockga, 2014); na MexaynapoHoit koHpepeHuun «I[IpobieMbl TeHeTUKHU HAcEICHHUS
Y 3THUYECKON aHTpomosioruny, nocpsiieHHon mamaru FO.I'. PerukoBa (Mocksa, 2013);
Ha KoH(pepenumu mporpammel PAH "MonekynspHas W KiaeTouyHas OWOJIOTHS:
npukiaanble acnektel" (MockBa, 2012); wa VIII MexnynapoaHoit Hay4dHOU
koH(pepeHIU «DaKTOphl SKCHEPUMEHTATBHON SBOJIOLMU OpPraHU3MOBY» (AJyITa,
2013); nma VI MexayHapoaHoit KOH(MEpPEHIIMU MOJOABIX Y4YeHbIX «buonorus: ot
MoJsieKyiabl 10 ouochepb» (Xapwkos, 2011). Ob6cyx)aeHre AuccepTallMOHHONW PadOThI
npouwio 11 mast 2017 r. Ha MexxnadbopatopHom cemunape MOI'en PAH u 28 utonsa 2017

r. Ha MexutabopaTtopuoM cemuHape ®I'BHY «MI'HI».

JIMYHBINA BKJIAJ aBTOPA B UCCJICIOBAaHHE.

ABTOp JIMYHO MPOBOJUI IKCIEAUIIMOHHOE 00CIIEIOBAHNE TOMYJIISIIUNA KPBIMCKUAX
tatap (B 2013 r.) u KoopauHUpOBaZ cOOpP OOPa3IOB KapauMoOB (B COTPYIHUYECTBE C
Kapanmckum obiectBoM MOCKBBI).

ABTOp JMYHO TPOBOAWJ JKCHEPUMEHTAJIbHbIA aHanu3: BblaeneHue JIHK;
U3MEpPEHUE KOHIIEHTpallUuM;, co3aaHue padounx u apxuBHbX JIHK-komnexmui;
reHotunupoBanue SNP-mapkepoB Y-xpoMocoMbl; 00pabOTKy MEPBUYHBIX PE3YJIbTATOB
ananusza STR-mapkepoB Y-XpOMOCOMBI; aHAIN3 NEPBUYHBIX JTAHHBIX CEKBEHUPOBAHUS
(tpeticoB) mna ywactkoB ['BC1 u I'BC2 mtIHK; mpoGonoaroroBky (otoop IHK-
KOJUIEKLIMM, TPOMEP KOHILIEHTPALMI U TPUTOTOBJIECHUE ATUKBOT) JJI1 TEHOTUITUPOBAHUS
MOJIHOTCHOMHBIX TIaHEeJIeH MapKepoB; BelCHHE 0a3 MaHHBIX - aHKETHOW WHGOpPMAIIHH,
n3ydeHHbix o0pasznoB JIHK, pe3ynbTaToB TreHOTUNUPOBAHMS OTIEIBHBIX MapKEpOB,
CBOJIHBIX 0a3 JaHHBIX TEHOTUIIMPOBAHUS MapKEpOB Y-XpPOMOCOMBI M (pParMeHTOB
MT/IHK; 7aHHBIX OJTHOT€HOMHOrO aHAIU3a.

ABTOpPOM TMpPOBEJECH NMPAKTUYECKH BECh OOBEM CTATUCTUYECKOTO aHaM3a - OT
pacyera 4acTOoT ajuielied M TEeHETUYECKUX PACCTOSHUHM /0 MHOTOMEPHOTO
IIKAJIUPOBAHUS M aHaJlh3a TJIABHBIX KOMIIOHEHT - MO TPEeM CHCTEMaM MapKepoB,

KaprorpadupoBaHrE PaCIpPOCTPAHEHUSI Tamorpynm Y -XpOMOCOMBI U TPEIKOBBIX
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koMrioHeHTOB ADMIXTURE, mnoctpoeHne KapT reHeTudeckux paccrossHud Hes ot
M3YYCHHBIX TOMYJISIUi. B coTpyiHUYECTBE C KOJIJIeraMu MpoBe/ieH (HUI0oTeHeTUIECKUN
aHaJIM3 TIOJIHBIX MHUTOXOHIPHAIBHBIX T€HOMOB U Y -XpOMOCOM, OHOMH(pOPMAITMOHHBIHA
aHaJiu3 MpeaKoBbIX KOMNOHEHT MeToioM ADMIXTURE.

ABTOp JMYHO OGOPMIISIT Pe3yJbTaThl JIJIsl TPEACTABICHHUS B BHJE TE3UCOB M
JIOKJIaJI0B HA HAYYHBIX KOH(EPEeHIUAX, MPUHUMAJI aKTUBHOE YyYacTHE B MOJTOTOBKE U

HalMCaHUU CTaTel Mo pe3yiabTaTaM padOoThl.
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I'JIABA 1. O30P HAYUYHOM JIUTEPATYPBI

dopmupoBaHue TeHO(POHIA UEIOBEKA MPOUCXOAUT TIOJ BIMSHHUEM Kak
reorpadguieckoro ¢akropa (0COOEHHOCTH TEPPUTOPUU PACCENICHHS ), TAK U COIUATBHBIX
MPOLIECCOB, OTpAXAIOUIUXCS Ha OpadyHOM CTPYKType MONyJIAlud (Harmpumep,
STHUYECKAs U KOHPECCHOHAbHAS UICHTU(UKAITUS, TMHTBUCTHUCCKUE PA3IIUYIUs U JIp. ).
B takom koHTekcTe Hacenenue KpbiMa mpencraBiisier coOOW JHOOOMBITHBIM OOBEKT
uccinenoanus. ['eorpaduyeckoe monoxkenne KppIMCKOTo MOMyoCTpOBa pacroiaraeT K
MHTpalMsM HACEJIEHUSA: U3 MATepUKOBOM 4actu Bocrounoi EBpomber uepes
ITepexornicknii mepenieek ¢ ceBepa, ¢ 3amaaHoro KaBkaza uepe3 AOBOJIBHO Y3KHM
KepueHnckuii mpoyiMB ¢ BOCTOKA, a TAK)KE€ Pa3HOOOpPa3HBIMH MOPCKUMH MapIIpyTaMu C
3amana u tora. Pasnmuuue nangmadgToB BHyTpu Kpeima (cTemHasi ceBepHas MOJIOBUHA
MOJIyOCTPOBA, TOPUCTOE MOOEPEKBE C FOTa JI0 BOCTOKA, & TAKXKE XOJIMUCTAS MPEAropHas
30Ha M@Ky HHUMH) CO3/a€T YCIOBHbIE Oaphepbl MEXKIy TPYIIaMH, U, KaK CIEJICTBUE,
BO3MOXHOCTH U1l AuddepeHianuy momyisiuil Mo TUIaM BeIEHHUs XO35HCTBa. A
TaK)K€ BO3MOXKHOCTH JJIi MUTPALlMM C TPOCTOPOB OKPYKAIOIIUX PETUOHOB Ha
MOJTyOCTPOB HACEJICHHS C Pa3HBIMU X035HCTBECHHBIMU THUIIAMHU.

CnoxuBmeecs k  XX-XX|  BB. 3THHYECKOC, JHUHITBHCTHYECKOEC U
KoH(ecCHOoHaIbHOE pa3HooOpasue HaceneHHs KpbiMa OTpaskaeT €ro HacChIIIEHHYIO
uctopuio [Apamkuonu, ['epuen, 2004]. ®dakxropsl, chopmupoBaBIIHe JHO00H U3
aCTMEeKTOB (WJIM BECh KOMIUIEKC) 3TOT0 pa3HO0Opa3usi, MOTJIM OKa3bIBaTh BO3/ICHCTBHE HA
CTPYKTYpY OpakoB B IrpyIax, v, Kak ciaeacTBue, reHodou . Kpatkuii 0030p KIHOYEBBIX
COOBITHI HcTOpUM HaceleHus KpbiMa U JaHHBIE O TMHAMHUKE YHCICHHOCTH KPBIMCKHUX
TaTtap, TPEKOB M KapauMOB TMpEJCTaBICHbl B TEPBBIX JABYX pasjenax, CIpaBKa o
JMHTBUCTHYECKUX OCOOCHHOCTSX M3YUYECHHBIX MOIYJISIIIUI — B TPETHEM.

N3MeHUYnBOCTh MPU3HAKOB BHEIIHETO O0JIMKA, KaK U T€HETUYECKUX, OTPAXKAET
«OMOJIOTHYECKYI0»  TPAaeKTOPUIO HCTOPUH  TOMYJISAIUN, ITO3BOJSET  IMPOSICHITH

oco0eHHOCTH U TyTH dopmupoBaHus ux reHopoHaoB. O030p AaHHBIX (PU3UUECKOM
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AHTPOIIOJIOTHM U1 M3YYEHHBIX KPBIMCKHUX MOMYJSIHUA IPEACTABIEH B YETBEPTOM
pasjesie JTaHHOW TJIaBBI.

O0 OCHOBHOM HWHCTPYMEHTApUU COBPEMEHHBIX MOIYJISIIMOHHO-TEHETHYECKUX
UCCIIEOBAaHU - Mapkepax Y-xpomocombl, MTIHK W NOJHOr€HOMHBIX MaHenen —
JaeTcsl KpaTkasi CIpaBKa B MPEIIOCIEAHEM pa3/iesie. 3aBEPIIAET TJIaBy PACCMOTPEHHE

MMEIOIIMXCS B HAYYHOM NeYaTH MyOIMKaui 0 TeHOPOH1aX KPBIMCKUX TOIYJISIINA.

1.1. Kparkuii 0630p ucropuu ¢popmupoBanus HacejeHusi Kppima

KpeimMcknit  momyocTpoB reorpaduyecku cBszaH ¢ Bocrtounoit EBpomoii,
rpannuuT ¢ KaBkazoM, Onu30k k ctenHoi mosioce EBpasum u k Manoit Asun. Takoe
MOJIO’)KEHUE CITIOCOOCTBOBAJIO KOHTAKTaM KPBIMCKUX MOIMYJISIMA C HAaceICHHEM 3THUX
PErHOHOB KaK MUHUMYM Ha MPOTSHKEHUH MHCbMEHHOW HCTOPHH.

Jloucropuueckasi JIETONMCh aHATOMUYECKHM COBPEMEHHOrO 4esoBeka B KpbiMy,
KaK U BO MHOIMX Jpyrux obmnactax CesepHoro IIpuuepHOMOpbsI, Hauagach ¢ BEPXHETO
naneosmra [I[laneomur CCCP, 1984; Prat et al., 2011; UYepkaco A.B. 2014].
[IpeeMCTBEHHOCTh HACEJICHHsI, BEPOSITHEE BCEro, COXPAaHSETCS M B JMOXU ME30JUTa
[Mezomur CCCP, 1989], neomura [Heommt CesepHoii EBpasum, 1996] u Opon3sI
[Crenn eBpomneiickoit wactu CCCP B ckudo-capmarckoe Bpems, 1989]. Ilepexon
xutened KpbiMa K 3eMieAenuio IO JaHHBIM aHalu3a MajeoO0TaHUYECKUX U
NaJIC0300JIOTUIECKAX MATEpPHAJIOB MPOU30IIET OKOJo 5-6 Thic. neT Hazan [Motuzaite-
Matuzeviciute et al., 2013; Salavert et al., 2015]. Ognako 0osee TOAPOOHO U3BECTHO O
HaceneHuu KpbIMa v MpUYepHOMOPCKHX CTEIel HauMHasi C aHTUYHOCTH.

B nmepBom Thicsuenetun A0 H.. B Kpeimy (Quxcupyercs mnpucytcTBue
UPAHOS3bIUHBIX KOYEBHUKOB - CKM(OB U CapMaTOB; >KUTEIEH TOPHOTrO MoOEpekbs —
TaBpoB; npubbBaBmux B VII-V BB. 10 H. 3. u3 monucoB Manol A3uu TpedecKUx
KOJIOHHUCTOB-3€MJICJIENBIIEB; TE€PMAHOS3bIUHBIX «BapBapoB» roroB (¢ III B.H.3., uX
MOTOMKH TpociexuBatoTcest 10 XIV Beka). IlpenmeroM cnopoB octaercs 3THUYECKas

IIPUHAUIEKHOCTh KHMMEPHUILIEB, ONTUCAHHBIX | eponoTom [ApramoHoB, 1974].
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[TpuGsiBmMEe ¢ moOepexkbs Manoit A3uu rpedeckue KOJIOHHCTHI MOCTPOUIIU B
Kpeimy B VII-V BB. 10 H. 2. mepBele ropoaa: MOHHUWIBI ITOCTPOWJIA HAa BOCTOKE
nonyoctpoBa Ilantukanen wu ®eomocuro, xurenu [epakinen lloHTHiickon -
Kepkunutuny Ha 3anane Kpeiva (Pucynok 1). I'peueckre KOJOHUCTBI M X TIOTOMKH HE

MEHEee ThICAUM JIeT ObUIM XO035€BaMU MO KpalHeld Mepe MpUOpPEeKHON YacTu

MOy OCTPOBA.

/ﬂ’; 3T .’ [
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Pucynok 1. OcHoBHbIe OTOKH Murpaunii B Kpeim ¢ antuunoctu 1o XVIII B.

B rpeueckux TOpProBbIX ropojax CEIHIMCh U €BPEH — B PACKONKax BUIHA UX
cuHarora. B IeHTpanbHOW YacTU TMOIYOCTpPOBa 00pa3oBajioch CKU(CKOE IapCTBO,
pacnpocTpaHsBIliee CBOIO BJIACTh U HA TPEUYECKUE TOPO/Ia.

B cpenHue Beka MOABWIMCH BOJHBI TIOPKOSI3BIYHBIX KOYEBHUKOB (TYHHBI,

xazaphl, MoJjoBIEl U nedeHeru), ¢ XIII B - BausHue 3osoToit Opawl, KOTOpPOE A0
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Hayano KpbIMCKOMY XaHCTBY B CTEIHOM M IPEATOPHOM 30HaX Iomyoctposa; ¢ XIV B.-
KOJIOHMHM TeHY?3LEeB Ha 10kHOM Oepery Kpbima.

B Hosoe Bpems (XV B.) npoucxoaut 3aBoeBanue Kpsima OcMaHCcKoM uMmIiiepueit
n murpaunu B Kpsim Typok, a B XVIII Beke — 3aBoeBanune Poccuiickoii umiiepuend u
MUTpalusi PYCCKUX M YKpauWHIEB. B Hacrosiee BpeMsl CIaBSHCKOE HAaCEJICHHE
COCTaBIIICT ToOJaBisomy0 4acth (80%) oOmero wHacenenus Kpeima [HMrtorn
nepernucu..., 2015]. Kpome »THX OCHOBHBIX BeX, HCTOpus HaceieHus Kpbima
HACUMTHIBAET U MHOXKECTBO MHTIpallMii MEeHbIero maciiradba, Hanpumep, ¢ VIII Beka
HECKOJIbBKMMH TOTOKamMu B KpbeiMy nosBistorcss apmsine, Ho B XVIII B. moutn Bce
SMUTPUPYIOT Ha JIOH.

N3 coObITuil MOCIeTHUX JIBYX CTOJETHH CTOMT OTMETUTH clieAyrouiue aBa. Bo-
nepBhIX, B 1778 r. Bcex KPHIMCKUX TPEKOB — YPYMOB 1 pyMeeB (0osee 18 Thic. ven.) mo
ykazy Exarepuns Il nepecenstoT B A30BCKyI0 ryO€pHHUIO, TJI€ UX OTOMKHU TPOKUBAIOT
no cux nop [Apamxkuonu, 'epuen, 2004]. Bo-Bropsix, yxxe B 1944 r. uz Kpsima B
pecnyOnuku LlentpanbHoil A3uM ObUIM TOTABHO JEHOPTUPOBAHBI KPHIMCKUE TaTaphl,
kotopsle ¢ koHHa 80x rr. XX B. maccoBo Bo3Bpamainch B KpbsiM [Kpbeimckue

permarpuaHTsl. .., 1998].

1.2. lnunamMuKa YMCJIEHHOCTH U3y4eHHbIX nonyasuuii B XIX-XXI BB.

N3BecTHO, YTO CTPYKTypa reHoQOHIa 3aBUCUT OT psaa (PakTOpoB - HE TOJIBKO
3pPEKTUBHOCTH MUTpAIlMii, HO U pa3Mepa MOMyJSIUN (HampuMep, U30JIMPOBAHHBIE U
MaJIOYUCIICHHBIC TPYNIbI OOJbIE TOJABEPKEHBI Apeiidy reHoB). Tak Kak B JaHHOM
paboTe u3yuyeHbl TeHO(OHABI OUEHb PA3JINYHBIX IO YHUCIEHHOCTH U OCOOEHHOCTSIM
pacceneHust Tpynll, 31€Ch YMECTHO IPUBECTH JAaHHBIE KaK MUHMMYM O JIWHAMUKE
pasMepa 3TUX MONYJSALUMM M, TAe 3TO BO3MOXHO, €€ IPUYMHAX, HA MPOTSHKECHUU
MOCJIEHUX JIBYX CTOJIETHM.

KpbivMckue Ttartapsl KpbimMa SBIAIOTCA CaMBIMH  MHOTOYHMCIEHHBIMH  CpPEIU

COBPEMCHHBIX KOPCHHBIX HAPOJAO0B: 11O JaHHBIM TPEX IMOCICIHUX HCpCHHCCﬁ HaCCJICHU A
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[UucnenHocTs M coctaB HaceneHus ABToHOMHOU Pecryomuku Kpeim..., 2001; HMroru
nepenuc..., 2015], oHM 3aHMMAIOT TPEThE MECTO MO YHMCICHHOCTH CPEId BCETo

Hacenenus Kpeima (PucyHok 2). OmHako TOJBKO 3a IMOCICAHHUE TPU CTOJICTHS 3Ta

CuTyalusda HCCKOJIBKO pa3 MCHAJIACH.

Yenoeek 2014r.e Ha 10000 ykazasumx
NPoUeHTax | HauMOoHaNbHYI NPUHARNEKHOCTD

1989r. m 201 | 20" 1 g0 m 2014r.

Bce HaceneHue 2430495 2401209 2284769 95,2

INwua, ykazaelwve HaUWOHaNbHYO

NpUHALNEKHOCTE 2430495 2390319 2197564 91,9 10000 10000 10000
Pycckune 1629542 1450394 1492078 102,9 6705 6068 6790
YKpavHubl 625919 576647 344515 59,7 2575 2412 1568
KpepiMckue TaTapel 38365 245291 232340 947 158 1026 1057
Tatapsl 10762 13602 44096 833p. 44 57 205
benopycel 50054 35157 21694 61,7 206 147 99
Apmane 2794 10088 11030 109.3 12 42 50
Azepbaipxaribl 2415 4377 4432 101,3 10 18 20
Yabekn 876 3087 3466 1123 4 13 16
Monpaeane 6609 4562 3147 69,0 27 19 14
Eepen 17731 5531 3144 56,8 73 23 14
Kopenusi 2423 3027 2983 98,5 10 13 14
lpekn 2684 3036 2877 948 11 13 13
Monskn 6157 4459 2843 63,8 25 19 13
Lpirane 1698 1905 2388 1254 7 8 11
Yyesalum 4621 2679 1990 743 19 11 9
bonrapsl 2186 2282 1868 81,9 9 10 9
Hemubi 2356 2790 1844 66,1 10 12 8
Moppaea 4582 2574 1601 62,2 19 11 7
[py3uHbI 1780 2137 1571 73,5 7 9 7
Tamsukn 353 808 874 108,2 1 3 -
MapniiLbl 1906 1192 801 67,2 8 5 4
Kapanmel 882 715 535 748 4 3 2
KpbimMuaku 604 280 228 814 2 1 1
[pyrie oTEeThl 0 HALWOHANBHOWN NPK-
HaAeMHOCTH, He NepeyndIeHHbIE Bhille 13196 13699 14319 1045 54 57 65

! MeTogonormueckue OTNWYKMA YJYeTa HaceneHWA Mo OaHHOMY Bonpocy npu nepenwck HaceneHwa 2001 roga npueegexsl B «MeTogonormueckux
MOACHEHWAX» K HACTOALLEMY M3AAHMIO.
? HaumMoHanbHOCTK NepeYMcnenbl B NopARKE YObIBAHWA YncneHHocTk Hacenedna B 2014 rogy.

Pucynok 2. HanuonanbHblii cocTaB HacejgeHus KpbimMa ma JaHHBIM mepenucu
HacesieHusi B 2014, 2001 u 1989 rr. (tabnuiia npuBeeHa B OPUTHHAJIILHOM BHUJE U3

[MToru nmepenucu..., 2015].
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JIoBOJIBHO pe3koe KoJjiebaHWEe YHMCICHHOCTH KPBIMCKUX Tatap B Kpbimy
HaOmomanock B XIX B cBsizu ¢ nepeceneHreM B Typuuto mocie KpbiMckoil BOMHBI (B
60-e ronpr XIX B. u3 241,9 Thic. Yyen. Ha MOIYOCTpPOBE OCTasIoCh okoyio 100 ThIC. yer.
[Crapuenko P.A. 2013]). Ilpu sTOoM HaceleHHWE SMUTPUPOBAIO HEPABHOMEPHO U3
Pa3HbIX 30H MMOJYOCTPOBA: OONBIIMHCTBO MEPECETCHIIEB ObLIIN U3 CTEMHON 30HbI KphiMa
[Tropkckue Hapoasl Kpeima, 2003; Crapuenko P.A., 2013]. Coycrts cronetue
YUCJIEHHOCTh KPBIMCKHMX TaTap Ha MOJyOCTPOBE BhIpocia BABoe: B 1897 r. mpoxusaino
yke 194,4 teic. ven. [Crapuenko P.A., 2013], cnycrs 40 net (1939 r.) — HECKOJIBKO
oonpmie, 219 teic. yen. [Mrorm mepenucu Haceinenms CCCP B 1939 r]. U Tem
pasuTeNbHEee pe3ysbTaThl CIEAYIONIEH Nepenucy HacesieHus, koraa B 1959 r. u3 uucina
KpbIMckux Tatap B KpbiMy mnpoxuBano Toibko 193 wenoseka... Ctoiib pe3koe
M3MEHEHUE OTpa)kaeT MOCJIeACTBUS Jenoprauuu 1944 r., korga KpbIMCKUE TaTapbl
TOTAJILHO ObUIM TiepecesieHbl B pecnyOnuku lleHTpanbHON A3um (IBe TpeTH BcCex
JCTIOPTUPOBAHHBIX — B Y30ekucraH) [Kpeimckue penarpuantsi..., 1998]. B
JIENOpTallMK B CUITY HEOJIarONpUATHBIX CAHUTAPHBIX U OBITOBBIX YCJIOBHUI, OCOOCHHO B
1944-1945 rr., oTMeuanach NOBBIIIEHHAs CMEPTHOCTh KpPBIMCKMX Tarap (3a 11 njer
YUCJIIEHHOCTh COKpAaTUJach NMPUMEPHO HA 4eTBEpPTh: OT 194 toic. yen B 1944 r. no 145
TeIc.4ell. B 1955 r.) [KpbiMCcKue penaTpuaHnThl. .., 1998].

O Hauvanme BO3BpalleHUs Ha POAUHY CBHJIETEIBCTBYET POCT YHUCIEHHOCTH
KpeIMckux TaTap B Kpsimy: B 1989 r. (Pucynox 2) no 38 teic. uen., a k 2001 r. — 1o 245
ThIC. 4ell. (3a 12 jer - Oonee yeM B 6 pas).

CaMbIM MaJOYMCIICHHBIM M3 M3YUYEHHBIX B JAHHOW pabOTe HAPOJOB SIBISIOTCS
kapanmbl. B Hactosimee Bpemsi B KpbIMy MpOXKHBAET OKOJO MOJYTHICAYM KapanMOB
(535 4en., u3 HUX TOJABKO 56 CUMTAIOT POJHBIM KapaUMCKUU S3bIK), B KOHIIE XX B.
HACUUTHIBAJIOCh OKOJIO ThicAud dYenoBek (882 wen., 1989 r.) pucynok [Utoru
nepenucu. .., 2015], B Hauane XX B. — 0osiee 6 ThIC. YEJIOBEK, a CTOJICTUEM PAHBIIIE - B
Havyasre XIX B. — OGonee 2 Thic. wenoBek [[IpoxopoB I.A. 2011]. Takum obGpazom,

KapanMcCKas O6H_II/IHa KaKk MHUHHMMYM Ha HOPOTSHKCHHU 1IOCIICAHUX JIBYXCOT JICT
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OCTaBaJIaCh MAaJIOUMCIEHHOM, a TakXe JOCTaTOYHO 3aMKHYTOM (IIPaKTUKOBAJIUCH
3ampeThl Ha Opaku ¢ WHOPOAIIAMHU M OTKa3 MPHUHSATH B CBOIO CPENy MPO3ETUTOB, MPHU
HapyIIEHUU — UCKII0YeHHE W3 cocTtaBa oOmuHbl) [Tropkckue Haponbl Kpeima, 2003].
CTOUT OTMETHUTD, UTO CTATyC KapauMOB KaK TIOPKOS3BIYHOTO HApoJia («HE €BPEEBY», UTO
HEPEOKO pa3bsCHAJIIOCh MUHUCTEPCTBOM BHYTPEHHHUX Jell Poccuiickoil uMIiepud,
nocieauit pa3 - B 1910 r. B odurmansHoM nucbMe ¢ noanucbio CromnbpimuHa I1.A.)
[ Tropkckue Haponbl Kpbima, 2003] mo3Boiwi UM B AalibHEWIIEM M30eXaTh TeHOLUIa
o Bpems okkynaunu Kpsima B 1942-1944 rr.

KpbimMckue rpeku (mocienHue aBa BeKa — MapHUYIOJIbCKHUE, a30BCKHUE T'PEKHU)
MPOXXUBAIOT Ha Tepputopuu JloHemnkoi oOmactu Ykpawnbsl. B 1778 1. u3 Kpeima B
ABOBCKYI0 T'yOepHHUIO TIEpeceuauch 0osiee 18 ThIC. YeIOBEK IPEKOB (YPYMBI U PYMEH),
OCHOBABINUX T. Mapuymosnb u psj cen Bokpyr [ Apamkuonn, ['epuen 2004]. [To nanasiM
nepenucu 2001 1. B JloHenkol oOnacTv MPOKMBAIO OKOJO 77 THIC. TPEKOB, UTO
coctaBisieT 1,6% Bcero e€ HaceneHus: [UHUCIEHHOCTh U COCTaB HaceseHus [[oHenkoi
obnactu..., 2001, Pucynok 3]. Ctout OTMETUTh, UYTO corjacHo BceykpauHckoii
nepenucu 2001 r. Toabko 5,4% rpekoB JloHerkol 00JacTH CUMTAOT POJHBIM S3BIK
cBoeil HanmoHanbHOCTU (94,5% - pycCKUil M YKpauHCKHM $3bIKH, [YHCIEHHOCTh U

cocraB HacesieHus JloHerkoi odactu..., 2001]).

YMCNEHHOCTb HaNUYHOTO Hacenerus,
KonuyecTeo HbIC. YET06EK 2001 rop B
(mbic. uarosex) % Kk 1989
2001 roa 1989 rog

yKpauHLbl 27441 56.9 50,7 1018
pycckue 1844 .4 38,2 43,6 796
rpeKn 775 1.61 1,58 926
Genopycel 445 0,92 1,45 57.9
Tatapsl 19,2 0,40 0.48 75,2
apmsaHe 15.7 0,33 0,19 155,1
espeu 8.8 0.18 0,53 314
asepbanaxaHLbl 8.1 017 0.08 B1.9p.6.
rpy3uHBI 2 0.15 0.07 819p.b.
MonaasaHe 7.2 0,15 0,25 53.8
Gonrapsl 4.8 0,10 0.14 67.0
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Pucynok 3. ®@parmenT Tadamubl «UnciaeHHOCTh M cocTaB HacejeHus JloHeuxoii
ob0sactu mo uroram Beeykpaunckoii nepenucu Hacejsenus 2001 roga» (nmpuseaeHa
no [YucnenHocts W cocraB HaceneHust JloHenkoi o6Gmactu..., 2001]) orpakaer
YHCJEHHOCTh KPBIMCKHUX (MPUA30BCKUX, HJIH MAPUYNOJbCKUX) I'PEKOB HA HAYAJIO
XX Beka, a Tak:Ke MX OTHOCUTEJILHYIO JI0JII0 cpead HauboJiee MHOTOYUCIEHHbIX

3THUYECKHUX TPy 00JIaCTH.

Mano4ucieHHOCTh ypyMOB U pyMeeB (OYE€BUIHO, YTO JaKe IPU PaBHOM
COOTHOIIEHUU ATUX TPYII YUCICHHOCTh KaxJoW coctaBmia Obl He Oonee 30-35 ThIC.
Yell.), MOCTENEeHHasl yTpaTa POJAHOrO A3bIKa OOJBIIMHCTBOM MPEACTAaBUTEINICH, a TaKxKe
ONMM3KOEe TPOXKUBAHUE C PYCCKUMU H yKpawHIIAMU (OT KOTOPBIX MPOUCXOIUT
3aMCTBOBAHHUE $I3bIKA, @ TAKXKE CYIIECTBYET OOIIHOCTH BEPOUCIOBEIAHMS) CO3AI0OT
yCIIOBUSA JUIsi U3MEHEHUW B OpauyHoil CTpykType. B nmaHHOM ciydae mosBisercs
BO3MOXXHOCTh HE TOJIbKO i OpakoB MEXIy ypymMaMud U pyMmesMu (paHee
CYLIECTBOBABIIUNA Oapbep — pa3iauuusl SI3bIKOB — MPAKTUYECKU HCYE3aeT), HO U C
OKPYXKaIOIIUM PYCCKUM M YKPAWMHCKUM HACEJIICHHUEM, 4YTO MOJXKET MPUBOJIUTH K

TeHEeTUUECKOM ACCUMMIAIHNU I'PCUYCCKUX HOHYJISIL[I/II)'I.

1.3. JIunrsucruueckoe pazHoodpasue nomyasaumii Kppima

BonpIMHCTBO OXBadeHHBIX B JaHHOW paboTe momymsiuii  (Tpu cyOITHOCA
KPBIMCKHUX TaTap, KapauMbl U TPEKU-YPYMBbI) — TIOPKOSI3bIUHBIE, U TOJIBKO I'PEKU-PYMEN
IIPEACTABISIOT TPEUECKYIO TPYIIY MHIOEBPONEHCKUX S3BIKOB. Takoe pacmpenesieHue
JMHTBUCTUYECKUX OCOOEHHOCTEH KpBIMCKHX MONYJSALUMHA HOCHUT HCTOPUYECKUI
XapakTep M OTpaxaeT CBA3b HaceiaeHUss KpbiMa € TIOPKOSI3BIYHBIM ~ MUPOM
CpenneBexoBbs 1 HoBoro BpeMeHH.

Pymenckuii AuaiekT rpedecKkoro s3blka BOCXOAWUT K BU3AHTUMCKOMY MEPUOLY,
coxpanwica B Kpeimy mnocie manenus Busantmiickon umnepun. lccnenoBatenu

pacxoasdaTca B TOYHOM KJ'IaCCI/ICbI/IKaHI/II/I sA3bIKa PYMECB: OJHM OTMCYAIOT OINU30CTh K
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MOHTUHUCKOMY JUANEKTy, Jpyrue — K CEBEPHOIPEUYECKOMY, TPEThbU BBIJCISIOT B
OTIENbHYIO TualiekTHYo rpynny [bapanosa, 2010; Kucunuep, 2012].

JlnanexTel ypyMOB, KApauMOB U TPEX CYOITHOCOB KPHIMCKHX TaTap pazinyaroTCs
[0 BBIPAKEHHOCTH KBIMMUAKCKUX U OTY3CKHUX JJIEMEHTOB. YPYMCKHU SI3BIK COYETAET B
cebe Kak Ory3CKHe, TaK M KbIMUAKCKUE JHaJIeKTHhIE uepThl [bapanoma, 2010].
Kapanmcknii  g3bIK  OTHOCHTCS K KBIMYAKCKOM TIpyNne TIOPKCKUX  SI3bIKOB
(3amaIHOKBIMMYAKCKAasi BETBb), B €ro JIEKCMKE OTMEUYAIOT IUIACT JIPEBHEEBPEHUCKUX
3aMMCTBOBaHUI (CBSI3aHHBIE C PETUTHO3HOW XHU3HBIO) [Tropkckue Hapoabl Kpbima,
2003]. JInaseKTel KPRIMCKOTATapCKOTO S3bIKa MPEACTABISAIOT TPAIUEHT MEPEXOA0B OT
KBIMMYAKCKOW TPYNIbI (CEBEPHBIM — CTEMHON — AUAJIEKT) 10 OTy3CKOM IPYIIIbI (JIHAIEKT
I0)KHOOEPEKHOTO CyOATHOCA) € TMPOMEKYTOUHBIM JHAJICKTOM CPEAHEH TMOJIOCHI
[Tropkckue Hapoasl Kpeima, 2003; MemeroB 1993]. B nHawame 20 Beka ObLI
chOpMHUpPOBAH JIMUTEPATYPHBIN KPBIMCKOTATAPCKUN $I3BIK, 3a OCHOBY BKJIIOYMBIIUHN
CpelHui AuayieKT (Kak HanOoJiee MOHATHBIM HOCUTENSM ABYX APYTHX JUATEKTOB).

CoBpeMeHHasi CHUTyaldsl IJIs SI3bIKOB KPBIMCKHX TaTap, I'PEKOB U KapanMOB
HEOJHOPOJHA. JlMaleKThl YpyMOB M pPYMEEB COXpPAHSIOTCA, HO TMOJA Yrpo30oi
rcue3HoBeHUs [JIMHrBUCTHYECKAass M ATHOKYJIbTYpHAs CHUTyallds B TPEUECKHUX cejax
[IpuazoBes, 2009]. ITonobHas cutyanusi HaOIOJAETCS U Il KapaUMCKOTO S3bIKa: I10
naHHeIM niepenicy 2014 1. u3 535 4yenoBek, OTHOCAIIMX ce0s K KapanumaMm, TOJIBKO 56
YEIIOBEK  BJIAJICIOT  KapamMCKUM  si3blkoM  [Mrtorm  mepermcu...,  2015].
KpsiMckoTaTapckuil  sI3pIK B COBPEMEHHOM HACEJICHUHM IPEIACTABJIEH JIUTEPATYPHOU

dhopmoii, chopmupoBaHHOit B Hauasie 20 Beka.

1.4. AuTponoaorudyeckuii 00,1k HapoaoB Kprima
W3ydeHHbIe TOMyNSIMA KPHIMCKHX TaTap, KapauMOB H TPEKOB B 0OIIeM
OTHOCSITCS K FO)KHOEBPOIIEOMIaM, OJHAKO Pa3IUYalOTCs Kak B Tpelenax JaHHOTO

AHTPOITIOJIOTHUYECCKOI'O THIIA, TAK U 110 HAJTMYWIO MOHTOJIOMIHOTO KOMIIOHCHTA.
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YpyMmbl 1 pymen HanOosiee OJIM3KH MEXITYy COOOM, yeM ¢ Jr000W MHOW TPYIION
rpexoB KaBka3za u I'peunn: k Takomy BbiBoay npuiien A.H. IlynsiHoc no pe3ynapTatam
aHaJIu3a W3MEPUTEIbHBIX W ONMUCATEIbHBIX MPU3HAKOB [IJs1 XKuTelaed c. MaHrym
JloHenkoil 00Ji. Y4eHbI MOAYEPKHYJ, YTO CAaMbIM Ba)KHBIM acCIEKTOM B H3yYECHUU
aHTPOMOJIOTUM  MAapUyIOJIbCKUX  TPEKOB  SBISIETCS  OOIIee  MPOUCXOXKICHUE
TIOPKOA3BIYHOM M Tpekos3biuHor rpynn. A.H. IlynsiHOC OTHOCWII MapuymnoJIbCKUX
IPEKOB K DJreMCKOMY BapHaHTy BOCTOYHOCPEIU3EMHOMOPCKOTO THIA (SIBISETCS
MPOMEKYTOUHBIM ~ MEXJAY BOCTOUYHOCPEAM3EMHOMOPCKMM H  IEPEIHEA3UAaTCKUM
BapuanTamu) [ Apamxronu, ['epien, 2004].

AHTPOIMOJIOTUYECKUE O0COOCHHOCTH cy03THOCOB KPBIMCKHUX TaTap
3apukcupoBanbl B pabotax ucciemoBareneil Hadanma XX Beka. [lo maHHBIM 0 pocTe,
JUIMHE KOHEYHOCTEW, WX MPOMOPIMOHATHFHOMY COOTHOIICHHUIO, (POPMBI TOJIOBHI,
0COOCHHOCTE YepT U IIBETA JIMIIA TTOKa3aH Treorpauueckuil TpeH 1: P MPOJBUKEHUU
C ceBepa Ha 10T (0T CTEMHOM IpyNIbl KPRIMCKUX TaTap K I0KHOOEPEHKHOM ) MPOUCKOIUT
YMEHBIICHUE MPU3HAKOB AJIBIUICKOW M YBEJIMYEHUE MPU3HAKOB JIMHAPCKON pachl
[Tropkckue Hapoasl Kpeima, 2003]. Ilo maHHBIM aHanu3a MadbLEBBIX W JIAJOHHBIX
y30pOB BO BTOpod mosioBuHe 20 Beka, KpPBIMCKMX TaTap M3 Y30eKucTaHa
XapaKTEPU3YIOT KaK MOIMYJALUI0 METUCHOTO THUIMA, COYETAIOUIYI0 U MOHTOJOUIHBIE, U
I0)KHOEBPOIICOUHbIE OcoOeHHOCTH. [IpW moapa3meneHny STOW BBHIOOPKH HA TpHU
IPYIIbI, BBISBIAETCS  NpeoOiajaHue  F0KHOEBPONEOUIHOTO  KOMIIOHEHTa Yy
NpUOpPEKHBIX W TOPHBIX KPBIMCKHX TaTap, a y CTENHBIX — 3aMeTHas JIOJIs
MOHrojouaHoM mpumecu [ Tropkckue Hapo bl Kpeima, 2003].

AHTPOTOJIOTHYECKUNA OOJIMK KapauMOB pa3Hble MCCIIEA0BATENU OMPEILIISIIOT KaK
I0)KHOEBPOIICOUIHBI ¢ HeOOoJbIol MOHronouaHod mnpumechto. B.II. Anekceer
0o0BsICHAET crnenupUuyYecKoe CcoYeTaHWe 4YepT BHEIIHEro oOOJIMKa KapauMOB Kak
CIEACTBUE X MPOUCXOXKICHUS, CBSI3aHHOIO C HACEJIEHHEM Xa3apCKOro KaraHarta
[AnekceeB, 1989]. B pe3ynbrare cpaBHEHHS MaJICOAHTPONOJIOTHMYECKOTO MaTepuala

KapauMCKHX Kianouml u ropojaa-kpenoctu Capken (ckenetoB xazap) B.II. Anekcees
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BBIJICJIIET DJIEMEHTBI CXOJICTBA MEXIy HUMH. I3ydeHne KpaHHOJIOTHYECKUX
MaTepHaIOB W3 TMO3JHEKAPAUMCKUX KIQJAOWIT W WX CpaBHEHHWE C CEpUIMH U3
HekpornoJyiel mnemepHbix ropogoB Kpeima (Xepconeca, Manryma, Ocku-Kepmena),
omucanubix I['.®D. Jlebenem mnpuBomuT B.I1. AnekceeBa K 3aKIIOYEHUIO O BKJIAJC
CPEIIHEBEKOBOTO TOPOJCKOTO HACEJeHHs] TOPHOro M rokHoOepexkHoro KpbimMa B
(bopMHpOBaHUE AHTPOIIOIOTHYECKUX OCOOCHHOCTEW KPBhIMCKMX KapauMoB. Ha ocHoBe
storo B.II. AnekceeBbIM CTpOUTCS TUNOTE3a 0 (OPMUPOBAHUN KPBIMCKUX KapauMOB B
pe3yibTaTe CMEIIeHUSI MHMIPAHTOB M3 Xa3apcKoro KaraHata (moclie pasrpoma
MOCJICIHETO0) M HAaCEJIeHUsI eepHbIX ropoaoB Kprima (B CBOIO 04epe/ib, BOCXOASIINX
K TaBpam) [Anekcees, 1989].

[JI. XuTe 1Mo JaHHBIM JAEpMATOTIU(UKKA OTMEYAeT CBOeoOpa3ue KaparmMoB
JlutBel Ha Qoue npyrux monynsiuii Boctounoit EBpombl, dYro 00BSICHSET
IIPOUCXOKICHUEM KaparMOB, CBS3aHHBIM C F0JKHBIMH eBponeougamu [ Xuth, 1983].

A. H. IlynsHoc oOTMEYaeT CXOJCTBO KapauMoOB C MPEACTABUTEIAMHU

aHATOJIMICKOr0 BapraHTa Inepenneasnarckoro tuna [ Tropkckue Hapoabl Kpsima, 2003].

1.5. CoBpeMeHHBbIC METOABI U OAX0AbI B FeHOreorpapuu

BBuay cnoxxHoit uctopuu HaceneHus: Kppima 17151 u3ydeHus ero reHo(oHaa ObUIH
npUBIICYCHBI TpU Hanbosee 3¢ PEeKTUBHBIC TEHETUYECKUE CUCTEMbI: MUTOXOHIpHATbHAs
JHK (MtIHK), Y-xpomocoma u ayTOCOMHBIE MapKepbl MOJHOI€HOMHBIX MaHEJIEH.
[TompITKa 06OOITUTE OCOOEHHOCTH ATUX CHCTEM MapKepoB TpeacTaBiieHa B Tabmure 1.

["arutouHbie cucTeMbl TeHeTHdeckux MapkepoB — MTJIHK u momumopdHbie
MapKepbl HEPEKOMOMHUPYIOIIEH YacTH Y-XPOMOCOMBI — YIOOHBI JIJIsl TIOMYJISIITUOHHON
TEeHETHKU BO3MOXKHOCTBIO (prsioreneTnueckor knaccudukanuu. Mapkepst MT/IHK 1 Y-
XpOMOCOMBI TEpEeAaloTCss B IEMU IOKOJEHUH OT TMpeaKa MOTOMKaM €IUHbIM (He
PEKOMOMHUPYIOIIMM) TalJIOTUIIOM, TPU 3TOM TOSIBJISIIOTCS HOBBIE  MYTallUM
(moTeHnMampHBIe Mapkepbl). TakuM o00pa3oM, Bce HAKOIUIGHHOE pa3HOOOpa3ue

yenoBeyecTBa Mo MTIHK 1 Y-xpoMocome MOKHO pacronoKuTh Ha (PHIOT€HETUYECKHUX
22



CXeMax: OT CaMbIX JPEBHUX M IOBCEMECTHBIX MyTalUUd O OYEHb JIOKAIbHBIX U
BO3HUKIIMX OTHOCUTENBHO HeAaBHO. Punorenerndeckas uepapxus mapkepos Mt/ JHK
U Y-XpOMOCOMBI OTKPBIBAET BO3MOXKHOCTH JAaTUPOBAHUS BO3HUKHOBEHHS MYyTaIlui
[Balanovsky et al., 2015], a mocme wusydeHus wuxXx reorpa@uu — €W BpPEMCHHU
pacnpoctpanenus [Illumae et al., 2016].

B  kauectBe  mapkepoB MTJHK u  Y-XpoMocomMbl  HCIOJNB3YIOTCS
OJIHOHYKJICOTUJHBbIE CaWThl moauMop(du3zMa (TOUEUYHBbIE MyTalUMU), HHCEPLUUU U
AeNeuy, TaHJeMHbIe TTOBTOPHI (HampuMep, STR - KOpOTKHE TaHIEeMHBIE TTOBTOPHI Y -
xpomocomsbl). [Ipu anamuze mTIHK 00BIYHO cekBeHHpPYIOT 00a rumnepBapuadeIbHbIX
yuactka (I'BC1 u I'BC2), B KOTOpBIX COCpEIOTOYEHA OCHOBHAs 4acTh MYTAlMi BCEW
MOJIEKYJIbI, HO €ClId IMpeayCMaTpUBAIOT 3a7ady TIIyOOKOTO (PHIOT€HEeTHYECKOro
aHaJIM3a — TO W BCIO nocienoBaresibHoCcTh MTJIHK 11714 0XBata Bcex MyTamuu.

Mapxkepst MT/IHK ucnonb3yroTcst 1uist HOmy IsSIuOHHOM TeHETUKH ¢ KoHIla XX B.,
M TO3TOMY HAaKOIUIEHBI OOJIbIIIME MAcCHUBBI JIaHHBIX (M coOpaHbl 0a3bl, Hampumep,
rmobanpHas B/l wm3menumBoct MT/IHK “MURKA” [Bamanosckmii, 2015]
UCIOJIb30BaHHas B JaHHOM pabote). Momnekynsl MTIHK nyume coxpansitorcs B
IPEBHUX 00pa3lax, YyTo MO3BOJISET MPOBOJUTH aHAJIU3 HE TOJBKO COBPEMEHHBIX, HO U
npeBHux reHodonoB [Haak et al., 2010]. OOpaTHOM CTOPOHOM YA00HOTO JJIs aHAIU3a
Maiioro pasmepa wmosiekyael MT/IHK sBnsiercs MeHbIIMEe BO3MOXKHOCTH IS
M3MEHUYMBOCTHU (IO CPABHEHHIO C Y-XPOMOCOMOM, IJIMHA KOTOPOl B HECKOJIBKO ThICSY
pa3 6ombiie, ueM y MT/IHK), 1 cooTBeTCTBEHHO, TATUPOBOK MOSBICHUS MyTaIHH.

Mapxkepsl Y-XpOMOCOMBI B CHITY MaTPUJIMHEHMHOTO THMAa mepenadu (0T OTia K
ChIHY) U TAaTPWIOKAJILHOCTH MHOTHX TPAAUIIMOHHBIX COOOIIECTB B MPOILIOM
(My»X4MHBI HACJEAYIOT UMYIIECTBO CEMbH U OCTAIOTCS B MECTaxX MPOXKMUBAHUS CBOMX
MPEeAKOB) 00Jaal0T 3HAYUTEIBHOW BO3MOXHOCTHIO auddepeHnanu reHo(oHI0B.
[lepBbie cTaThbU, UCHONB3YIOUIME MAPKEPHI Y-XPOMOCOMBI, HA4aJld MOSBISTHCS OKOJIO
JIBaJIIATH JIET Ha3aJ, 3a 3TO BPEMsI COBEPUICHCTBOBAINCH TEXHOJIOIMH, HaKAIUIMBAJINUChH

JAHHBIE, PACIIUPSIICA CIEKTP MapKEPOB M BOZMOXXHOCTH aHaJIn3a. AHaIN3 reHO(POHI0B
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Jake MO JABYM-TpeM jaecaTkaMm ramiorpynn (ux ompenensor SNP-mapkeps)) Y-
XpPOMOCOMBI TIO3BOJISIET BBISIBJISITH OCHOBHBIE TATTEpHBI TeHOo(oHma [bamanoBckuid,
2015]. bnarogaps xe Bo3MmoxHOCTsIM NGS-ananuza NRY HepexomOupupyroiei yactu
Y-XpOMOCOMBI ~ CTaHOBSITCS ~ JIOCTYIIHBI ~ MAacCHMBBI ~ JAHHBIX  JIJIi  TJIYOOKOTO
(UIOTeHEeTHYECKOTO (BBISIBJICHHE KJIACTEPOB M UX MapKepoB) U ¢uioreorpadhuyeckoro
(u3yueHue reorpaduu BBIIBICHHBIX KiacTepoB) aHamu3a [Ilumae et al., 2016;
Balanovsky et al., 2015; 2017]. Ananu3 Y-XpoMOCOMBI JIPEBHHX WHIWBHIOB METOIOM
NGS sBnsieTcss HE CTOJIb YACThIM B MyOJUKAIUAX, U, MOXKET, TOTOMY JI0BOJIBLHO IIEHHBIM
[Saag, et al., 2017]. Bomnee pa3BepHyTO O MPUMCHEHHH 3TOH T€HETUYCCKOW CHCTEMBI B
reHoreorpaduu ornvicano B MoHorpaduu [bananosckuii, 2015].

TepMHUH «ITOTHOTEHOMHBII B TTOCJIEIHNAE TOMIBI YaIlle UCTIOIb3YETCs ISl TaHHBIX
pecexkBeHupoBanus reHoma c momombio NGS (Next-Generation Sequencing, wuiau
CEKBEHHPOBAHUS HOBOI'O TOKOJIeHHUs). [Ipw 3TOM HET CYIIHOCTHOTO MPOTUBOPEHUHS U
JUIsl €r0 TPUMEHEHUS K pe3ysbTaTaM TE€HOTHIHPOBAHMS TOJHOTCHOMHBIX ITaHeNen
(genome-wide arrays). CocraBusioniue IOJHOTEHOMHYIO maHedb SNP-Mapkepbl
MOKPBIBAIOT TMPAKTHYECKH BEChb TEHOM (TOJBKO C pa3HOHW IUIOTHOCTBIO U
PaBHOMEPHOCTBIO), TaKUM 0Opa3oM TMpeAcCTaBiisas HHGOPMAIMIO O MHOTHX TOYKax
(reHoTuI o omnpeaereHHOMY Habopy mapkepoB). [lo cyTu, mociie 06pabOTKU TaHHBIX
NGS-cekBeHnpoBaHusi (CpaBHEHUSI H3YYEHHBIX TE€HOMOB C pe(epeHCHBIM) TaKxke
BBIJICNISIETCS TEHOTHI IO BRIOpaHHOMY HaOopy moauMop¢u3MoB. MHBIME clioBamMU, Ha
BBIXOJIE, TMOCJIe OOpaOOTKM NaHHBIX PECEKBEHHPOBAHUS TEHOMAa TaKKe TOTy4aeTCs
TEHOTUIT 1O CBOEOOpa3HOW TmaHenu (TOJBKO BBIJICJICHHOW HCCIe0oBaTeIeM s
3aIaHHOM LIEJIN).

B nmanHOM wHcclieqoBaHMM HMCHOJB30BAIUCH PE3YJIbTaThl T€HOTUITUPOBAHUS
MOJTHOTeHOMHBIX naHesnel miardopM [llumina u Affimetrix (moxpobuee B pazaene 2.6),
B paBHON Mepe MH(POPMATHUBHBIX IS TMOMYJISIIHOHHO-TEHETHYECKUX HCCIICIOBAHMM.
O0 >(p(heKTUBHOCTM TMOJHOIC€HOMHBIX TaHene, mnpudeM o0eux miIaThopm,

CBUACTCIILCTBYIOT HY6J'II/IKEU_[I/II/I B peﬁTHHFOBBIX MCKIYHApPOAHBIX HU3JaHUAX
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(marmpumep, [Novembre et al., 2008]), B nmociemaane roxbl Bece Yalie BKIIOYAMOIINAC B
pe3yJIbTaThl OJHOTCHOMHBIC TEHOTHIIBI IPeBHUX MHAMBUIOB (Hampumep, [Mathieson et
al., 2017]).

Anaim3 reHo(OHIOB ¢ MPUMEHEHHEM JIF000W CHCTEMbI MapKepOB HYXIAeTCS B
JaHHBIX CpPaBHEHWsS M TPHBOIAWT K CO3JaHMI0 0a3 JaHHBIX. B maHHOW paboTte
HCIIOJBb30BANCH T0o0anbHble 0a3bl maHHbIX u3MeHumBocTh MT/IHK “MURKA”
[bananoBckwmit, 2015] u Y-xpomocomsr “Y-base”, [bananosckuii, 2015] (moapoOHee — B

paznene 2.1).
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Tadaunua 1. CpaBHeHMe TPeX reHeTHYECKHUX CHCTEM MapKepoB

AyTOCOMHBIE
Oco0ennocru mtHK Y-xpomocoma MOJTHOT€HOMHBbIE
MapKepbl
IIpocaexuBanue
CBSI3aHHAS TOJIBKO C
TPAaeKTOPUH CBA3aHHAas C KEHCKUM BKJIaJ] BCeX
MY>KCKUM .
¢opmupoBaHus HAaceJIeHUEM MIPEIKOBBIX JTUHUN
HaceJleHueM
NOMYJISIIHA
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1.6. U3yuyenHocts reHoonaa KpbiMa 1o O1HOPOAHUTEIBCKAM U

MOJJHOTI'€HOMHBIM I'CHETHICCKHUM MapKepaM

B nayuHo#l nuTeparype maHHbIE O FeHO(POHIAX KPHIMCKUX TaTap U KapauMoB
MPE/ICTaBIICHbI KpailHe CKYIHO, O KPBIMCKHX I'peKaX — OTCYTCTBYIOT.

B nByx nmyOnukanusx, K HACTOSAILIEMY BPEMEHHM YCTAPEBIIMX U MOCBSIICHHBIX HE
cnermanbHo KpeiMy, a Hapomam EBpasum B 1enoM, TNpeACTaBlICHBI JaHHBIE O
reHodoHAe KpbIMckux Tatap (mo Y-xpomocome [Wells et al, 2001], mo mt/IHK
[Comas et al., 2004]).

B crarbe [Wells et al., 2001] npu ananuse mo yacTtoTraM ramiorpynm Y-
XpPOMOCOMBI M3y4€HHAasi TPyIla KPbIMCKUX Tatap (M3 Y30eKucTaHa) XapakTepu3yerTcs
MOBBIIIEHHON YacTOTOW BOCTOYHOEBPA3MMCKUX BapwaHToB - cymmapHo 19%
reHoona npuxoautcs Ha oo ramtorpynn C-M130 u O-M175. Bo3moxHo, ¢ 3TumM
CBSI3aHO BBISIBIEHHOE T'€HETHMYECKOE CXOJCTBO M3YUYEHHBIX 3/1eCh KPBIMCKHUX TaTap ¢
y30ekamMu, KapakajmnakamMud u yurypamu, chopmuposaBiiumu kiaactep VI (Pucynox
4). CTOUT 3aMETUTh, YTO XOTSI MOMYJISIMH KPBIMCKUX U KA3aHCKHUX TaTap pa3lIndaroTcs
MO0 CIEKTPY H3YYEHHBIX B 3TOM pabdoTe ramiorpymnmn Y-XpoOMOCOMBI (Hampumep, y
Ka3aHCKUX TaTap OTCYTCTBYIOT yKa3aHHbIE BOCTOYHOEBpasWiickue rartorpymmbsl C-
M130 u O-M175), B moAnucu K pUCYHKY M B TEKCTE JAeTCsl yKa3aHUE MOHUMAThH MOJ

«Tatar» Bce mpuBeACHHBIC B TAOJINIIE TTOMYJISIIHIA TPYIIIHI TaTap.
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Mongolian
Kazak

: \ / Gambodian
cedopian - Dungan

Chinese

Taiwanese

IV

Korean

Japanese

Pucynok 4. ®ujiorenerudeckasi cetb nomyasinuii EBpazum u3 cratsu [Wells
et al., 2001], rme monmyasinusi KPHIMCKUX TATApP Pacnojiaraercss BHYTPH KJjacTepa

VIl (momedeno kak «Tatary»). PucyHok nmpuBe/ieH B OpUTHHAILHON PEAAKIIUY.

I[To cnexktpy ramnorpynn MTAHK g1  xpeIMCKMX Tartap yKa3bIBaeTcs
«IOJTHOCTBIO  3amagHoeBpasuiickoe mpoucxoxaeuue» (Pucynok 5, [Comas et al.,
2004]). Xots Takas (HOpMYJTUPOBKA OCTaBIAET >KEJAaTh OOJBINEH TOYHOCTH, TEM HE
MEHEE pEe3yJbTaT 3HAYUTENIBHO OTJIWYAETCS OT TMOJYYEHHOTO B MPEAbIAYyIIEeM

uccnenoBanuu [Wells et al., 2001].
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Pucynok 5. I'eorpaduueckoe mnoJiokeHHMe M J0JH KOMILJIEKCOB TIamJiorpyni
MT/IHK —-BOoCTOYHOEBpa3MiiCcKOro, 3amajHOEeBPa3HMUCKOT0 W HHIUNCKOTO ISl
nonyasiumii m3 crarbu [Comas et al., 2004]. PucyHok mpuBeieH B OpPHUTHHAIBHOM

peIaKIuy.

[Tpu 0030pe »Tux HayuHbix ctateit [Wells et al., 2001], [Comas et al., 2004]
CTOUT OTMETHTh HECKOJIIBKO OcoOeHHOCTe. Bo-mepBbiX, B 00eux MmyOIuKamusix
UCTIOJIb30BaHbl JOCTATOYHO HeOoMbIIMe BHIOOPKHU (~20 00pa3ioB) KPHIMCKHX TaTtap U3
pecnyonuk llentpanbaoit Asum (Y306ekucrtan, Keipruszcran). BceneactBue wmanoro
pa3zMepa BBIOOPOK MOTJIO OBITh JMOO HEMOJHO OTPAXKEHO I'eHETUYECKOEe pazHOoOOpa3ue
M3YyYEHHOM MOMyJISILMU, JINOO 3aBbIIlIEHA JI0JI OTAENbHBIX ramiorpymnmn. Tem HE MeHee,
B Hayaie 2000x romoB mogoOHbIe O00BEMBI BHIOOPOK YacTO HCMOJIb30BAIUCH IS
aHanuza noaumopdusma Y-xpomocombl 1 MT/IHK B pasubix nmomynsuusx mupa. Bo-
BTOpBIX, B 00eux pabotax [Wells et al.,, 2001], [Comas et al., 2004] HeuszBecTHa
CyOdTHHYECKAsI MPUHAIICKHOCTh YIaCTHUKOB, YTO OBLJIO OBl MOJE3HO TIPU TOHUMaHUHU

MOJIyYEHHBIX pe3yJsibTatoB. Hanmpumep, eciiu Obl B ONMMCAHHBIX paboTax ObLIM M3Yy4YEHBI
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pasHble CyOITHHMYECKHE TPYMIbl KPBIMCKHX TaTrap, TO HPU MOJYyUYEHHBIX pe3yibTaTax
ObUTIO OBl OUYEBUHO Pa3IUUUe MOMYJISALMM; €CIu K€ HECOBIMAJAeHHE Pe3yIbTaToB Mo Y-
xpomocome 1 MTJITHK oTHOCHIIOCH OBI K OJTHOMY TeHO(hOHY, TO O0JIee BEPOSITHBI ObLIN
Obl pa3HbIE HCTOYHUKH MY>KCKOTO M IKEHCKOrO HaceleHuss B (POPMUPOBAHUU
MOMYJISIUU.

HakoHnen, B-TpeTbHX, HE TOJBKO Majblii pa3Mep HU3YYEHHBIX BBIOOPOK H
OTCYTCTBUE YKa3aHUN Ha CyO3THMUYECKYIO MPUHAJJIEKHOCTb, HO U T€HOTUIIHUPOBAHUE
o0pa3loB MO Yy3KUM IMaHEIsAM MapKepoB, akTyalbHbIM Oonee 10 ner Hazad, He
MO3BOJIWJIM TIpUBJieUb AaHHbIe U3 ctatedt [Wells et al., 2001], [Comas et al., 2004] B
MPOBEJICHHBIN B Halllel paboTe aHaIu3 reHO(POH0B KPBIMCKUX MOMYJISIIHIA.

Kpome omucanHbIX BbIIIE, B HAy4YHOM JUTEpaType JOCTYHHBI €II€ Tpu
nyonukanuu o TeHO(OHAE NOMYyJSALUH, HCTOPUYECKH CBSI3aHHOM C KpPBIMCKUMU
TaTapaMu — OEJIOPYCCKUX, UM MOJbCKO-TUTOBCKUX TaTap (Junku). ITo ucropuueckum
JaHHBIM, OCHOBY TMOMYJSIMU Oenopycckux Tarap CchOPMHUPOBAIM  MHUTPAIUU
TIOPKOS3BIYHOTO HacesneHust 3o50Toi Opabl, B Y4aCTHOCTH, ¢ TeppuTopuu Kpeima u
[IpuazoBesa B XIV B. 3a npouenmivie Beka 0e10pycCKue TaTapbl yTPATUIN CBOU SI3bIK,
HO COXpaHWIM BepoHucrnoBenaHue uciama. [lo pesynbraram aHamm3a MapkKepoB Y-
xpoMocoMmsl [[TankpartoB u np., 2014a], rammorpynn mtIHK [[TankpaToB u ap., 20140]
U JaHHBIX 00 ayrocomHOM reHodonme [Pankratov et al., 2016] Gemopycckue Tarapb
Onmu3kK K Oamrkvpam, Ka3aHCKMM TaTapaM W TpyIIaM HOTailieB. ABTOPbI OTMEYArOT
abdext ocHoBaTens [[lankparoB u ap., 2014a] (ocobeHHO 1T KOMIUIEKCA BOCTOYHO-
eBpasuiickux ramnorpynn MtJHK, [[lankpatroB u np., 20146]) B wu3ydeHHOU
HOIYJISILIUY, YTO, B IPUHLIUIIE, MOTJIO ObI IIOBJIUSATH HA CTETIEHb CXOJCTBA COBPEMEHHBIX
0eIOPYCCKUX TaTap ¢ TIOPKOS3bIYHBIMU Tpynmamu EBpasuiickoii ctenu. TeM He MeHee,
pesyabTarbl 3TuUX pador [[lankpatoB u np., 2014a], [IlankparoB u ap., 20146],
[Pankratov et al., 2016] cBuIETETBCTBYIOT O COXpaHEHUHM B TeHO(OHIE OEIOpyCCKUX
TaTap CJEI0B «CTEMHOW» MHIpalud, B KOTOPYIO IO HUCTOPUYECKUM JaHHBIM,

BKIIIOYAJIMCh U MPCAKHU COBPCMCHHBIX KPBIMCKHUX TaTap.
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HccnenoBanre TeHETHYECKOTO pa3HOOOpasws KapawMoOB — JI0 CHX TIOp
CIMHCTBEHHOEC B HayuHo¥ suteparype [Brook, 2014] - ocHOBaHO Ha JaHHBIX O
nosumopdusme Y-xpomocomel 1 MTIHK y coBpemennnix sxkutenert CIIA, Kananpl,
W3panns u Kpeima. B cratbe uzydensl nanenu STR-mapkepoB Y-xpoMocoMbl (st
oonpmacTBa — 37 STR-MapkepoB, i HEKOTOPBIX — 67), a TakKe U3MEHUYHMBOCTH
I'BC1 u I'BC2 ob6nacreit mTIHK) nns HeGonpmioi BbIOOpKHM B 25 uHAMBUAOB (21
MY>KYHHBI ¥ 4 KCSHIITVHBI ).

OCHOBHBIM METOJIOM aHajiu3a JaHHbIX B uccienoBanum [Brook, 2014] cran
MOVICK COBMAJICHHUM TalUIOTUIIOB KapauMOB CPEIIU MPEACTABUTENCH Pa3HBIX MOMYJISIIAN
B 0a3e mannHbix komranuu Family Tree DNA (siugepa B KOMMEpPYECKOM TECTHPOBAHUN
reHEeTUYEeCKUX MapkepoB  Y-xpomocombl, MTJIHK u ayrocoMHOro reHoma,
https://www.familytreedna.com/). B crathe TOAPOOHO OMHCAHBI  BBIABICHHBIC
COBMAJCHMS JUIsl KaXJIOro M3y4YeHHOro o0paslia Mo Kaxjaoi cucreme MapkepoB. Ha
OCHOBaHHM OOOOIICHHS MOJydeHHOM TakuMm oOpasom uHbpopmaiuu B [Brook, 2014]
OTMEUAeTCsS TEHETHYECKOE CXOACTBO KapaMMOB C pa3HBIMH TPYyNIaMH EBPECB
(amkeHa3u, cedapapl, WpaKCKWEe W TPY3MHCKHE €BPEH) M CHEKTPOM TOIMYJISIUH
3akaBka3psi, Manoii Asum u bmmxaero Bocroka. Takoe 3akiroueHHe OOBSCHSICTCS
ydacTHeM B HCTOPUM KapanMOB TMPEACTABUTENCH pa3HBIX ATHUYECKUX TPYIII,
O0BbEIMHEHHBIX KapauMU3MOM (OJHOW W3 aBpaaMHUECKUX PEIUTUH, MPU3HAIOLIECH B
Ka4yeCTBE CBSIICHHBIX KHUT TOJIbKO BeTxuii 3aBer).

K coxanenuto, manblii pazmMep BBHIOOPKH HE TO3BOJIIET MPOBEPUTH THUIIOTE3Y
OJIMKHEBOCTOYHOTO MPOUCXOKACHUS H3YyUYEHHOM 37€Ch T'PYIIIbI KapauMOB MyTeM €€

CpaBHCHU C IIOITYJIIIUAMNA 3ananH0ﬁ EBpaSI/II/I MCTOJaMH MHOTI" OMepHOﬁ CTaTUCTHKH.
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I'JIABA 2. MATEPUAJIBI U METO/IbI

['enodon mOMyNSAIMY HEBO3MOXKHO U3YYHUTh 0€3 PEenpe3eHTATUBHON BHIOOPKH.
B mnoHATHE «pENpe3eHTaTUBHOCTH» BKIIOYAIOTCA HE TOJBKO KOJWYECTBEHHBIE
nokasarenu (He MmeHee 30 HaOMOIEeHNI TPU aHATU3€E JUIJIOWTHBIX CUCTEM U B JIBa pas3a
OoJpllle — MpPHU aHAIM3E TAlUIOUIHBIX MapKepoB), HO M KayeCTBEHHbIC (Hampumep,
MaKCUMaJIbHBIH ~ OXBaT pa3HOOOpa3us MOMNYJALMH, COPa3MEPHOCTh  BBIOOPKHU
YUCIICHHOCTH Tpymmbl, U 1p.). B naHHoil pabore BbIOOpKH ObUIM C(HOPMHUPOBAHBI
COTJIACHO OTpabOTaHHOM ToJlaMU U 3apeKOMEH10BaBIIel ce0s ctparerun (bamanoBckas
u ap., 2016), ogHaKko M ¢ y4eTOM peanbHOW — HENPOCTOM - CUTyaluu JUIS KaKIOW U3
o0CJIeIOBaHHBIX MOMYJISAIUNA. B mepBoM pasnerne MaHHO# TIaBbl OMMMCAHBI U TIPABWIIA, U
HCKITFOUEHUSI.

AJleKBaTHBIMH HAy4YHOU 3aja4e JOJKHBI OBITh METOJbI MccienoBanus. Beumy
CI0KHOM HUCTOpUM HaceleHuss KpbIMa M NPaKTUYECKHM HYJIEBOM H3YyYEHHOCTH €T0
reHopoHga OBUIM HCIOJNB30BaHbl TPU THMA TE€HETUYECKUX CHUCTEM MAapKEpOB —
Hepexkomoupupyromne cucreMbl MTJJHK u  Y-XpomocoMbl Hapsify ¢ COTHSIMH ThICSY
SNP-mapkepoB ayTOCOMHOTO TeHOMAa. AHalW3 JaHHBIX TEHOTUIHUPOBAHUS ObLI
MPOBEJICH «KJIACCUUECKUMI» METOJJaMH MHOTOMEPHOMN CTaTUCTUKHU (KOTOPBIE BaXKHBI HE
TOJILKO JJIS TPEJACTABJICHUS O B3aMMOOTHONIEHUSAX TNOMYJISAUMN, HO U Ui
COIOCTABJIEHUSI MOJYYEHHBIX 3aKOHOMEPHOCTEW C paHee MOKa3aHHbIMH MO JPYIUM
MapkepaM ¢ T[pU3HAKaM), a TaKXke CO3JalUMMU HArISAHOCTh W IIUPOTY
MPEICTAaBIICHUS PE3yJIbTaTOB KapTorpadUyeCKUMH, W, HAKOHEI, IepPEIOBBIMH
ononHpopmaTuyeckumMu. OO0 MCITOIB30BAHHBIX B JIAHHOW paboTe METOAaX M IOAXO0JaX

- OCTaJIbHBIC S5 Pa3acCIIOB I'JIaBBI.

2.1. UcTOYHHMKH ¥ 00bEM MCIIOJIb30BAHHBIX MATEPHAJIOB
Crpateruss  (QopMHpOBaHUS  BBIOOPOK Uil  TOIMYJISIMOHHO-T€HETUYECKUX
uccnenoBanuii [bamanoBckas u jap., 2016] moapasymeBaeT BBHINOJHEHUE HECKOJIBKHX

MpaBuJi, I'JIaBHBIM H3 KOTOPLIX ABJIACTCA CJICAOBAHUC IJSTHUYCCKHUM HOPMaM (TOJ'IBKO
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I00pOBOJIbHOE M OECIIaTHOE ydacTUE, TapaHTHs KOH(UICHIMATBHOCTU MEepPEAaHHbIX
111 UCCIIEOBAHMSI IMYHBIX JAHHBIX ).

Penpe3entaruBHble BBIOOPKU MO/Ipa3yMeBaroOT:

- y4eT OHTHHMYECKOH (TO€ BO3MOXHO — CYOITHHYECKOW, pOJOIIIEMEHHOMN)
NPUHAJUIEKHOCTU IPEJKOB YYACTHUKOB Ha ITyOMHY HE MEHEE TPeX MOKOJICHUH;

- BKJIIOYEHHE HEPOJCTBEHHBIX HWHJIMBHJIOB B 00ciIe0BaHUE (YTO IO3BOJISAET
U3YYUTh MaKCHUMAJIbHOE Pa3HOOOpa3ue CEMENHBIX TUHUHN B OMYJISIUN);

- OXBaT B WCCIIEJJOBAHMHM MAaKCUMAJIBHOTO YHCIIA JIOKAJTBHBIX TPYII (HAIpUMep,
JiepeBeHb BHYTPHU pailoHa), 9TO MO3BOJISIET JYUIIe yU4eCTh pa3HOOOpa3ne MOMyIISIIHH.

Kpome Toro, ams BO3MOXHOCTH JalbHEHINIEr0 aHaau3a OJHON U3 Tpex Hauboiee
9 (HEKTUBHBIX T€HETUYECKUX CHUCTEM — Y-XPOMOCOMBI — MpHU cOOpe OMOIIOTHIECKUX
0o0pa3loB NPEeUMYIIECTBO OTAaeTca MyxX4uHaMm. [lomoOHBIM MMOAXOJ TO3BOJISET
BIIOCJICZICTBUM JJIsl OJHUX M TE€X € WHAMBHUJIOB U3 OJHOM U TOW K€ MOIMYJISALUU
NOJyYUTh pE3yJbTaThl aHaJM3a BCEX TPEX CHUCTEM MAapKEpPOB, 4YTO BaXXHO IIpHU
CPaBHEHUU BBISIBJIEHHBIX 110 HUM 3aKOHOMEPHOCTEH.

Brimeonvcanusiii Habop mpaBuil siBIsieTcss 0a30BBbIM, OJHAKO MpU padoTe ¢
KPBIMCKHMH TOTYJISIUSAMEI (POPMHUPOBAIHCH JOTIOTHEHUS K HEMY.

OkcneauIonHoe o0cienoBaHie TeHO(OHAa KPHIMCKUX TaTap MPOBOIMIOCH B
2010-2013 rr. mnpu axtuBHOM momaepxkke [BY3 PK «KoncynpraruBno-
JUArHOCTUYECKUN LEHTP MO OOCTYXUBAHUIO JEMOPTUPOBAHHBIX HApomoB» (T.
Cumpepornonp). Pacrionarast cBeZIeHUSIMH O JIMHTBUCTHYECKOM U aHTPOIOJIOTUYECKOM
CBOE00Opa3uu Tpex 3THOTeorpauuecKux Ipymni KPpIMCKUX TaTap A0 cepeauHsl XX B.,
BO BpeMs OKCIECIUIUOHHOM padOThl y4WUTHIBANacChb HE TOJBKO 3THUYECKAs
IPUHAJUIEKHOCTh TPEJKOB YYACTHUKOB, HO M CyOdTHHYECKas (IPOUCXOXKJECHUE W3
CTEIHOTO, TOPHOIO0 WM IKHOOEpexHOro cyosTHoca). COBpEeMEHHBIE KpPBIMCKUE
TaTapbl yxe He (POPMHUPYIOT 3TH, CYIIECTBOBABIINE IO ACTOPTALMH, CyOITHHUECKHE
TPYIIBI U B OCHOBHOM IMPOXXUBAIOT HE3aBHCUMO OT MECT JKUTEIbCTBA CBOMX TNPEAKOB

A0 JOcropTalunu. Tem ne MCHCC, IaMsATb O MCCTaX POXIACHUA W IIPOXKHUBAHHA 10
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JIETIOPTAIMU TIPEAKOB HBIHEIIHUX KPBIMCKHX TaTap COXpaHSETCs, W 3Ta OeclieHHAas
uHdopmars 00s3aTENBHO YYHTHIBAJIACh B oOciemnoBaHuu. VIMEHHO Ha OCHOBE
caMOMJICHTU(PUKAIIMM U MECT POXKACHHS O0aOyliek M JeaylIeK yYaCTHUKOB ObLIH
chOpMHUPOBAHBI BBIOOPKH ISl M3Y4YeHUS! TeHO(MOHAOB TPeX CYOAITHOCOB KPBIMCKHX
tatap (Tabnwuia 2).

Taxoil mo1X0/1 MO3BOJIMA YYECTh BHYTPEHHIOIO CTPYKTYPY MOMYJIALNN KPHIMCKUX
TaTap M PEKOHCTPYUPOBATh OCOOCHHOCTH TEHO(MOHIA, CIIOXKUBIIHECS 3a MHOTHE
crojietus no 1944 r.

OOcnenoBanue reHo(oHAa KPHIMCKMX (HBIHE - MPHA30BCKHUX, MApHYIOJIbCKUX
IPEKOB) HE COCTOSIIOCH OBl 0€3 WHUITMATUBBI M aKTUBHOTO Yy4YacTUs ACCOIMAIlUU
Hacneaus a30BCKUX rpekos (mposeneHo B 2009-2013 rr.). [locneqnue nBa Beka ypyMbl
U pyMeu mnpokuBaroT B [Ipua3oBre, 0HAKO 10 3TOrO B TeueHUE Oojiee ThICSYENeTHs
dbopmupoBanuck B KpbiMy, BKIIo4asi B ce0s1 Kak paHHHUE TPYIIBI MECTHOTO HACENICHUS,
TaK ¥ MOTOKM MHIpaluii B CpelHUE BEKa U HOBOE BpeMs u3 Maioit A3uu u bankas.
[Ipu o6cnenoBaHuU KPHIMCKUX TPEKOB TaKkke Oblla yuyTeHa CyOdTHUUECKasi CTPYKTYypa,
KoTopas chopmupoBanace emié 10 mepecenenus B [IpuasoBbe — moapasaeneHue Imo
A3bIKy Ha YpPYMOB (TIOPKOSI3bIYHBIX) W pyMeeB (IpeKosi3bluHbIX). i JaHHOTO
WCCJICIOBAHUS SIBJSICTCSI BaXKHBIM OXapaKTepHU30BaTh TE€HO(POHIBI CyOATHOCOB: WX
CpaBHEHHUE JIPYT C APYTOM M OKPYKAIOIIMM MOMYJISAIHASIM MPEACTaBUT HHPOPMAITHIO HE
TOJIBKO 00 HWCTOYHHMKAX TMPOMCXOXKICHUS KPBIMCKHX TPEKOB B TIPHUHIIUIE, HO W,
KOCBEHHO, O BIIUSIHUW CMEHBI sI3bIKa TPYIINON Ha CTPYKTYpYy OpakoB BHYTPH HEH W, B
KOHEYHOM uTOre, TreHOPoHI. B cmily MajJouucIeHHOCTH YpPYyMOB U PYyMEEB,
chopMHUpOBaHHBIE BHIOOPKHU OJIM3KM K MAKCUMaJIbHO BO3MOKHBIM pazmepaM (Tabnuia
2).

O6cnenoBanue reHodoHAa KapauMOB ObLJIO TPOBEIEHO B COTPYIHUYECTBE C
Kapanmckum obmectBom Mockssl B 2014-2015 rr. BBuay kpaitHe Manoi 4ucCiIeHHOCTH
Hapoa, MPABUJIO «TPEX MOKOJICHUIH» CTPOTO COOIOIAIOCh BCEraa Mo MY>KCKOW JIMHUU

(Iemymika mo oTIy — HENPEMEHHO KapauM), MO JIMHUSAM OCTalbHBIX TPEX MPEIKOB — MpU
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BO3MOXKHOCTH. Tem He MeHee, Obla chopMHupoBaHa pernpe3eHTaTUBHAS BHIOOPKA IS
aHanm3a pazHooOpaszus Y-xpomocombl (N=61), nis e€ yactu (MHIUBUIYYMOB, 00a aena
u 0o0e 0alyiike KOTOPBHIX — KapauMbl) TMPEACTaBWIACh BO3MOXKHOCTh aHaIM3a U
MTOJTHOTEHOMHBIX MapkepoB (Tabmwmma 1).

B wtore Obutn chopmMUpOBaHbI BBIOOPKH ISl U3Y4YEHUSI T€HO(MOHAOB IIECTH
NOMyJISIUMNA  KOpPeHHBbIX HapoaoB KpbiMa: KpeIMCKHMX Tarap (CTEmHasi, ropHas u
I0)KHOOEpEeXKHass CYOITHHUYECKHE TPYIMIbl), KPHIMCKUX (230BCKUX) I'PEKOB — YPYMOB U
pymeeB, W KkapammoB (Tabmmma 2), cymMMapHO OXBaThIBaronue oOpasnbl 476

IIPECTABUTEIIEH.

Tabauua 2. Onrcanve u3y4eHHbIX NOMYJIAIUNA

H3y4yeno no mapkepam:
Oomasn
BbIOOpKaA
Momyistus v IHos1THOreHOMHBIM
mT/IHK ayTOCOMHBIM
XPOMOCOMBI
NaHeJ M
CrenHble KPHIMCKHE TATAPbI 80 80 63 10
I'opHble

141 141 53 10

KPbIMCKHE TATaphl

IO:xH00epexHbIC

97 90 51 10

KPbIMCKHE TATaphl
Kapaumbi 61 61 0 7
KpbiMckne (a30BcKkHe) TPeKH YPYMbI 59 59 24 4
KpbiMckue (a30Bckue) rpeku pyMen 38 38 20 9
Bceero: 476 476 211 50
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CpaBHUTENBHBIN aHAIN3 U3YYCHHBIX Tpynn ¢ nomyisiusamu CeBeproit EBpazun
MIPOBEJICH C UCIOJIb30BAaHUEM JTAHHBIX:

A) mo wmapkepam Y-xpomocombl — u3 BJl «Y-base» (paspaborumku: O.I1.
bananosckuii, A.C. ITmenuunoB, P. C. CesiueB, E.B. bananosckas) [banaHoBckuid,
2015].

b) nmo mt/IHK — u3 B/ «MURKA» (pa3pabotuuxu: B.B. 3anopoxxuenko, O.I1.
bananosckuii, A.C. [Timennynos, E.B. bananosckast) [ bananosckwuii, 2015].

B) mo mosHOreHOMHBIM TaHEIsIM MapkepoB — u3 myOnukammid [Li et al. 2008;

Behar et al. 2010; 2013; Yunusbayev et al., 2012, 2015; Kushniarevich et al., 2015].
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2.2. MeTtoas! 3kcniepuMeHTaIbHOr0 ananusa JJHK

Breimenenne JIHK mpoBemeHo meTtonoM (GeHOI-XJIOPOPOPMHOM SKCTPAKIIUUA C
ucnosibzopanueM  nporeuHasel K. Konuentpanumsa JHK  onpenemsuiace  Ha
cnektpodoromerpe Nanodrop, Ha dayopumerpe Qubit 2.0, na npudope ABI 7900
(Applied Biosystems) metomom [P B peansHOM BpeMeHH ¢ MCIIOJIb30BaHUEM Habopa
Quantifiler Human DNA Kit. Jlns kaxgoro oOpasiia chopMupoBaHbl padouas,
HOpMaJIM30BaHHAs (2HT/MKJ) U apxuBHas anukBoThl JJHK.

Onpenenenue  ramiorpynn  Y-XpOMOCOMBI — OCYIIECTBIIEHO Ha  OCHOBE
reHotunupoBanus 56 SNP mapkepos Ha npudopax ABI 7900HT u ABI Step One Plus
(Applied Biosystems) metomom I1LIP B peansHOM BpeMeHH ¢ ucnoib3oBanueM 1agMan
30HJIOB COMJIAaCHO cienytomeir Homenkiarype (mo ISOGG na wmaprt 2018 .
[www.isogg.org], B ckoOkax ykazan SNP wmapkep): C(M130), C2(M217),
C2bla2(M48), C2clalal(M407). C2e(P53.1), Cz2f(P62), D(M174), E(M96),
Elblb1(M35.1), Elblblal(M78), Elblblb2al(M123), F(M89), G(M201),
G1(M285), G2a(P15), G2al(P16), G2ala(P18), G2a3a(M406), G2a3bl1(P303),
H(M69), 1(M170), 11(M253), 12a2a(M223), 12a1(P37.2), J(M304), J1(M267),
Jla2ala2(P58), J2(M172), J2ala(M47), J2alb(M67), J2albl(M92), J2b(M12),
K(M9), L(M20), NI1(LLY22), N1la2b(P43), Nlala(M178), Nlalala2(B211),
Nlalalala4(M2118), Nlalalalal(CTS10760), Nlalalala2(Z1936),
Nlalalala3a(F4205), Nlalalala3b(B202), Nlalalala(L392), NZlalala(L708),
02(M122), Q(M242), Qlala(M120), R(M207), R1ala(M198), Rlalalblal(M458),
R1b(M343), Ri1blala(P297), R1lblalal(M73), Rlblala2(M269), R2a(M124),
T1a(M70).

Onpenenenue ramwioTUNoB Y-xpomocoMmbl Mo maHenn 17 STR-mapkepon
MPOBEIEHO METOAOM (HParMeHTHOIO0 aHaliu3a Ha KamwuisipHOM cekBeHatope ABI
3130x] ¢ ucnonszoBanuem Hadopa Y-filer. Ha ocnoBe monydyennsix STR ramnorumnon

OCYIIECTBIISUICS MPOTHO3 Tamjorpymnn ¢ mnomombio npeauktopa Whit Atney u
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MPEACTaBICHHOTO Ha  caidTe  KowiektmBa  [www.genofond.ru]  mpeaumkropa
YPredictor v1.0.5. Ilporno3 ramnorpynmbsl o STR cpaBHuBancs ¢ pe3yiabTaToMm ee
onpenenenus mo SNP mapkepam: Takoi JBOMHOM KOHTPOJIb 0OecIieunBaeT HaIe)KHOCTh
TeHOTUITUPOBAHUSI.

Onpenenenue ramiorpymnn MTJIHK npoBeseHo B pe3ysibTaTe aHanu3a MyTaluii B
yuactkax [ BC1 u I'BC2 mt/IHK Ha 0CHOBE AaHHBIX CEKBEHUpPOBaHUA 110 CrHTEpY, pH
HEOOXOJUMOCTH YTOYHEHHUsI - C TnpuBjedeHueM aHanu3za SNP-mapkepoB mt/IHK
(3amennl B mo3unusx: 4580; 6371; 7028; 8280; 9540; 10463; 11947; 12308; 12612;
12705; 14668; 14766; 14783). Onpexpensuiach  MNPUHAIICKHOCTh K CIEAYIOIINM
rarrorpynmnam MTJIHK: N1b, N1I, N2W, Ul, U2e, U3, U4, USa, U6, U7, K, X, H, V,
HVO, HV, ROa, A, B4 16261, B4bl, B5b, B, J1b, J2ala, J, M12G, M7c, C4a2, C5a,
C5cl, C, Z, M9, D4b1, D, Flal, Flb, T1, T2b, T2c, T2e, T2.

['eHOTHTIMpOBaHUE TOJHOTCHOMHBIX MAapKEpPOB IMPOBEICHO C HCIOJIb30BAHHEM
nauneneit [llumina 730k 1 Human1M-Duo BeadChip (a1 06pa3iioB cTenHbIX, TOPHBIX U
I0)KHOOEPEKHBIX KPBIMCKHX TaTap, TPeKoB ypyMmoB u pymeeB) u Affymetrix Human

Origins (11 00pa3OB KaApauMOB U TPEX CYOITHOCOB KPHIMCKHX TaTap).

2.3. MeToabl CTATHCTHYECKOT0 AHAJIN3A.

I'enernueckue pacctosaust Hes [Nei, 1987] paccumranbl ¢ MCHOIb30BaHUEM
nporpammbl  DJgenetic [Balanovsky et al.,, 2008] mo wacroram ramiorpymm Y-
XpOMOCOMBI. Bmu3yanuzamusi TEHETHYECKHMX pACCTOSHUNW METOJAOM MHOTOMEPHOTO
WKAJIUPOBAHUS W AHAIM3 [JIABHBIX KOMIIOHEHT IO d4actoram ramorpynn Mt/JHK
NPOBOIMIIUCH ¢ UCIIOIb30BaHUEM MporpaMMbl Statistica 7.0 [StatSoft, http://statsoft.ru/].
AHanu3 TIaBHBIX KOMIIOHEHT M pacueT Fsr-AucTaHimii mo JaHHBIM MOJTHOTEHOMHBIX
naHeseil MapkepoB MPOBOAMIICS C MOMOIIBIO MakeTa R mocie moAroToBKY JaHHBIX B
nakete Plink [Purcell et al., 2007]. Ha npeaBapuTebHBIX 3Tamax MOATOTOBKH JaHHBIX

N3 TpyHIlbl CHCIICHHBIX MAapKEPOB OBL1 OCTaBJIEH TOJILKO OIHH, TAKXC ObLIN YAQJICHBI
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MapKepbl ¢ HU3KUM ypOBHEM TIE€HOTUIIUPOBAHUS B oOpa3lax garaceta M oOpaslbl ¢

HHU3KHM YPOBHCM I'CHOTHUIIMPOBAHM:A ITAHCIIH.

2.4. MeToabl KapTorpaguyeckoro aHaJmnsa.

KapTsl pacnpocTpaHeHusi ramiorpymm Y -XpoOMOCOMBI (M Ha HUX OCHOBE -
IEeHETUYECKUX paccTosiHuil Hest OT 1IecTH M3ydeHHBIX MOIMYJSALUNA) U IPEIKOBBIX
koMrioHeHTOB ADMIXTURE mnoctpoeHsl ¢ MOMOIIBbIO MPOTrpaMMHOr0 00OecreueHus
«GeneGeo» [Balanovsky et al., 2011; Komens, 2012] MeTomom cpeaHEeB3BEIICHHOM

MHTEPHIOJSUUYU C pagnycoM BiaussHUA 1750 KM U cTeneHbI0 BECOBOM (DYyHKLIMH, paBHOM

3.

2.5. Metoabl ¢uaoreHernuyeckoro aHaausa. DuiroreHeruyeckas CeTh

nmoctpoeHa meroaom reduced median m median joining [Bandelt et al., 1995] c
ucrnonibzoBanueM mnporpamm  Network 4.1.1.2 u Network Publisher [Fluxus

Engineering].

2.6. MeToabl OMOMHDOPMATHYECKOT0 AHAJIN3A.

Jonn mpenkoBbIX KOMIIOHEHTOB B nomnyisuusx KpeiMa B koHTekcTe CeBepHOU
EBpazun (C mNpuBIECYEHUEM JAHHBIX 00 a(pPUKAHCKUX TPYIIAX) pacCUUTaHbl C
nomonipio makera ADMIXTURE [Alexander et al., 2009; 2011] mo MaccuBY JaHHBIX
171 teic. ayrocomubix SNP y 725 obpa3uoB u3 44 nomymnsuuii. Ha npenBaputenbHbix
JTanax MOArOTOBKHU JAHHBIX M3 TPYIIIbI CLEIJICHHBIX MAapKEPOB ObIJ OCTABIIEH TOJBKO
OJIMH; Takke ObUIM YyAaJeHbl MapKepbl C HHU3KUM YPOBHEM TI'€HOTUIIMPOBAHUS B
oOpa3nax garacera U o0pa3ibl ¢ HUI3KUM YPOBHEM I€HOTUIIMPOBAHUSA MAHEIU. AHAIN3
IPOBOAMIICS Ha YpPOBHsX K (YMCIO 3aaHHBIX NPEIKOBBIX rpymm) oT 2 1o 18, BeIOOp

3HaueHuM k 17151 paccMOTpeHust ceslal o PyHKIMU TPaBAOOA00uS.
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I'JIABA 3. CTPYKTYPA 'EHO®OHJIA TONYJIAIAN KOPEHHOT O
HACEJIEHUSA KPBIMA 11O JAHHBIM TPEX TEHETUYECKUX CUCTEM

JlanHoe wuccnenoBaHue reHOGOHIOB KOPEHHBIX HaponoB Kpwima sBisieTcs
MEPBBIM, pEATU30BAaHHBIM HAa PENPE3CHTATUBHBIX BBIOOPKAX ©U C OXBAaTOM
CyOATHUYECKOTO pa3HOOOpa3us MOMyJISAUA (4UTO 0COOCHHO BaXKHO JJIsI KPHIMCKHX TaTap
u rpekoB). Kpome TOro, umccienoBaHue SBISETCS «IOJUCUCTEMHBIM», MOCKOJBKY
MIPOBEJICHO HAa TPEX T'CHETHUECKUX cucTreMax: rammougaHbix (Y-xpomocomsl, MTIHK) u
IIMPOKOTCHOMHBIX MaHENIe AayTOCOMHBIX MapKEpOB. OTH TPU CHCTEMBI OTPAXKAIOT
pa3Hble TPACKTOPUU HUCTOPUHU KPBIMCKOTO T'€HO(OHA: CBSA3AHHBIE TOJBKO C >KEHCKOU
WJI TOJIKO MY>KCKOM 4aCTSAMU MOMYJISILAN, WU CPa3y CO BCEMU NPEAKOBBIMU JTUHUSMH
nonyiasiuuu. B mepBeIX Tpex pasgenax ONUCaHbl PE3YJIbTAThl, IOJYYECHHBIE IPU
W3YyUYCHUN KAXKJIOTO THUIA TEHETUYECKUX MAapKEepOB, a B 3aBEPIICHUE 3TOU TJIABBI

pPacCMOTPCH BOIIPOC O COITIAaCOBAHHOCTHU BLIABJICHHBIX BaKOHOMepHOCTGﬁ.

3.1. Ctpykrypa renodonaa Kposima mo mapkepam Y-XpomMocoMbl

['eneTnueckoe pazHOOOpa3ve HM3YyYEHHBIX KPBIMCKUX MOMYJSALHUA OXBaThIBAET
NPAaKTHYECKH Bech HaOOp ramiorpymmn Y-xpomocoMmbl (PUCYHOK 6), BCTpEUYCHHBIX B
EBpazuu (kpome «adppukaHckuxy» ramiorpynn A u B, pacnpocTpaHEHHBIX ¢ MEHbIIEH
gacrotod B Ilepemneit Asum). CTOib BBICOKOE TIE€HETHUYECKOE pa3HooOpasue B
HAceJIeHUM HEOONBIIOr0 IMOJYyOCTPOBAa YK€ YKAa3blBa€T HAa IEPECeYeHUe 3eCh
IFEHETUYECKUX IIOTOKOB M3 PAa3HbIX PETMOHOB MAaTE€pUKa W BEPOSTHBIA BKIJIAJ
KOHTPACTHBIX T€HO(POHOB B (POPMHUPOBAHNE KPHIMCKUX MOMYJISIUI.

JUi «reHeTM4ecKHX MOPTPETOB» WIECTH U3yYEHHBIX mnomyniauuid (PucyHok 6)
XapaKTepHO OTCYTCTBUE «Ma)KOPHOM» TaIlIOTPYIIbl, OXBATHIBAIOIICH OOJBIIYIO YaCTh
pazHooOpa3us (0iM3Ka K MCKIOYEHHUIO M3 ATOT0 TOJIBKO MOMYJISALUS pyMeeB, /i€ Ha
noio rarutorpynnsl J2-M172 npuxonutcs HECKOJIBKO MEHEee MOJOBUHBI TeHO(OHA).
Bricokoe pa3zHooOpazne M OTCYTCTBHE JOMUHUPYIOIIUX TE€HETUYECKUX BapUAHTOB

MPUBOJUT K HEOOXOJUMOCTH XapaKTEepU30BaTh MOMYJALMH 10 CHEKTPY HE OTIAEIbHBIX
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raruIorpyIii, a nux KOMIIJICKCOB (O6I)I‘-IHO BKIIIOYAarOIKUX raruIorpyuiibl,

CKOppEIMPOBAaHHBIE IPYT C APYToM 1o reorpadun).

Kapaumbl Pymenu Ypymbl

CrenHble lopHble lOxHoGepexHble
KpbIMCKUe TaTapbl KpbIMCKHe TaTapbl KpbIMCKWeE TaTapbl

Pucynok 6. «I'eHeTn4ecKue MOPTPETHD KAPAUMOB, KPHIMCKHUX I'PEeKOB (pyMeeB H

YPYMOB) U KPBIMCKHX TATap MO MapkepaM Y-XpOMOCOMBI .

B renodonzae Kprima Hanbosee spko BbIAEIAETCS KOMIUIEKC «HOKHBIX» 110 CBOEH
reorpadun rartorpynn - G2a, J1, J2 (um3 Ommwxkaimux kK KpeiMy permoHos
npeobnagaroT B nomymsauuax Kaskaza, Boctounoro CpenuzemMuomopss 1 Mainoit Azum;
Pucynku 7-8), a Taxxe E1b u 12a (¢ Gosbimeii 4acTOTOM BCTpEYEHBI B HACEIICHUH
10KHBIX peruoHOB EBporbi), L 1 T (10BOJIBHO pelikue rariorpyIisl, U3 reorpaguiecku
OnmmkalIuX pEernoHOB BCTpewaroTcss B HaceineHun Kaskaza u Ilepenneit Aszum).

[bananoBckwmit, 2015].
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Pucynok 7. KapTsl pacnpocTpaHeHusi OCHOBHBIX BeTBeil ramiorpymmnsl G2a-P15
Y-xpomocombl B Hacesiennu EBponbi: cieBa — G2a-P303, cmpaBa - G2a-P16.

Pucynku npuBonstcs no [bananosckuit, 2015].
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Pucynok 8. Kaprtel pacnmpocTpaneHusi ramjorpynm Y-xpomocombl J1-M267
(cieBa) m J2-M172 (cnpaBa) B Haceinenuu EBpomnbl. PUCYHKM NpUBOIATCS 10

[baanosckwmi, 2015].
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VY kapaumoB 6oJjiee OJI0BUHBI TeHO(OHIa COCTABISIIOT ramtorpynnsl G2a, J1, J2
(Pucynok 6). I'eHodoHABI ABYX TPYII KPHIMCKUX I'PEKOB — YPYMOB U PyMEEB — OJIM3KH
II0 COCTaBy, HO Pa3IMYyarOTCs MO CIEKTPY — AOJSAM — Tauiorpynn Y -XpOMOCOMBI: Y
pymeeB TpeoOiamaer J2, y ypymMoB OAHOW JOMUHHUPYIOIIEH Taruiorpynmnbl HET,
HaunOoJsee yacTeie — ramtorpymmnsl G2a, J2, I1 (Pucynok 6). ['opHbIe 1 F0)KHOOEPEIKHBIC
KPBIMCKHE TaTapbl OJU3KHU JIPYT K APYTy MO CHEKTPY rarjiorpyr, B KOTOpOM Hauboliee
yacTto BcTpedeHbl ramtorpymnmnsl G2a, J2, E1b (PucyHok 6). YV CTEmHBIX KPBIMCKHX
TaTap Takxke HaunbOosee yacTbiMu ocTatroTcs J2 u (G2a, XOTs 1O CPaBHEHUIO C APYTHUMH
rpynnamMyd CyMMapHas J0Js 3TOr0 KOMILIEKCa B TEHO(OHJE HECKOJIBKO MEHbIIE
(Pucynok 6).

B renodonne Bcex M3ydeHHBIX MOMyssiiuil (PUCYHOK 6) MpPUCYTCTBYIOT Takke
TPHU «IaHeBpazuiickue» ramrorpymnmnsl: R1a-M198 u R1b-M343 (Pucynoxk 9), N1-M178
(Pucynok 10). /laHHbBIC ramiorpymmbl XOTh U PacHpPOCTPAHEHBI IIMPOKO MO OOJIbIICH
4acTH MaTepHuKa, HO MpeodsaaloT B HACENEHWU OTIECIbHBIX PErHOHOB, HaIpHUMeEp,
R1a-M198 - B Bocrounoii Espone, Ha Antaec u B Uuaun; R1b-M343 — B 3amannoii
EBponie u Ha Ypane, N1-M178 — B CeBepnoii EBpone u B Cubupu. Ilo cytu, kaxmaas u3
ATUX TpPeX TalIorpynn MPEeACTaBiIseT cOo00Ml CyMMy OOJIBLIOTO YHMCIA JIOKAJIbHBIX
BETBEHl, MHOrJa MaJl0 MEPECEKalIIUXCs apeajaMu (HampuMep, Kak [OKa3aHo Ha
npuMepe BHyTpeHHel cTpykrypbl ramiorpymmsl N1-M178 B cratee [lllumae et al.,
2016] ¢ ygacTtueM aBTOpa).

CymmMmapnas mois R1a-M198, R1b-M343 u N1-M178 B reHodoHae H3y4eHHBIX
MOMYJISIUI JOBOJIBHO 3HauuTeNnbHa: 0T 19% y pymeeB 110 36% y CTEMHBIX KPBIMCKHUX
tatap (Pucynokx 6). B koHTekcTe aHaiM3a KPBHIMCKHX MOIMYJISIUN BKJIAJ JTUX TpeX
rarmiorpymni MOKET OTPaKaTh JIMOO BIUSHUE BOCTOYHO-EBPOIEUCKUX MOMYJIALHM, 100

MUT'paAOUN U3 0o0J1ee BOCTOYHBIX PETUOHOB EBpaSI/II/I, 100 H TO, 1 APpYroc COBMCCTHO.
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Pucynoxk 9. Kaprsl pacnpoctpaHenusi ramjorpynm Y-xpomocombl R1a-M198
(cneBa) u R1b-M343 (cmpaBa) B Hacenenun EBpombl. PucyHku mnpuBomstcs 1o

[bananoBckwmii, 2015].

K=183
min=0

N3 7 S 4

max = 0.9

avr=0.16

Pucynok 10. Kapra pacnpocrpanenusi ranjorpynnbl N-M178 (1o npennoxeHHOH B

cratbe HOBOM Kinaccudukaiuu Hazsana N3) [Illumae et al., 2016].
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Kommuieke ¢ BOCTOUHO-€BPa3HCKUM pacipocTpaHeHHEeM (C OOJbIIei 4acToTon
BcTpevaroTcst B L{enTpanbaoit Asun u Cubupu) BKITIOYAET, B OCHOBHOM, TalljIOTPYIIIBI
C3-M217, Q-M242, O3-M122. Dror KOMIUIEKC M Hauboyiee BBIPAXKEH Yy CTEIHBIX
KPBIMCKUX TaTap, B MEHbBIIEH CTENEeHW —y KapauMOB, TOPHBIX M FOKHOOEPEKHBIX
KPBIMCKUX TaTap, OTCYTCTBYET y KpbIMCKUX TpekoB (Pucynok 6). ['eorpadust storo
KOMILIEKca OyieT mojipoOHee paccMOTpeHa B paszjene 4.3.

PaccmoTpeHne OTAENbHBIX T€HETHYECKMX BapUAHTOB M MX KOMIUIEKCOB JaeT
oOlllee MpeAcTaBiIeHUE O pa3HO0Opa3uu reHo(OHI0B, TTO3BOJISET COMOCTABUTH MEXKIY
co0oil HeOonblIoe yuciio rpynn. OAHaKo s MEXIPyNIOBOrO CpPaBHEHHS M IOUCKa
OOIMX PErHOHATBHBIX KOMIIOHEHTOB TPUMEHSIETCS MHOTOMEPHBIA CTATUCTHYCCKUUN
aHaJM3, OJHOBPEMEHHO YUYWTHIBAIOMIMKA BECh HAOOp TaIuIOTPYNI JUIsl JCCSITKOB
nonyysiuid.  [lpencraBieHHble  ganee  pe3yiabTaThl  OCHOBAaHBI HA  JJAHHBIX
TCeHOTUIIUPOBAHUS TOJBKO OCHOBHOW — CTaHJAPTHOM TMaHeIu — ramiorpymnm Y-
XpoMocoMbI (0€3 mojipa3fielieHus] TalIorpynn Ha ri1yOOKWe JUHUU - CYyOTHIIbI, WIH
cyOramiorpynmsl). Tem He MEHee, UTOTH aHaju3a MO3BOJISIOT PACCMOTPETh CTPYKTYPY
reHopoHaa KpbiMa B KOHTEKCTE €ro CBS3€M C OKpPYXKAIOIMUMH pPEruOHaMU W
MOTEHIIUAILHBIMA UCTOYHUKAMU MUTPAIUH.

Pacripenenenve mnomynsiuMid  Ha rpaduke MHOTOMEPHOTO  LIKAJIMPOBAHUS
(Pucynok 11) B memom crnemyer reorpadudeckoMy NPHHIWITY. BBIIENSIOTCS YeThIpe
KJIacTepa: BOCTOYHBIX CJIaBsH (PYCCKHE, YKPAWHIIbI), BOJTO-YPAIbCKUX MOMYJAIUN
(MOBOJDKCKME — TaTapbl, OAalIKUpbI), IEHTPATbHOA3UATCKUN  (y30€KH, KHUPTU3BI,
Kapakajilnaky, Ka3aXxyu W MOHTOJIbI, a TAKXKE 3aHMMAIOIINE MMOTPAHUYHOE IOJO0KEHUE
KapaHOTaWIIbl M CTEIHBIE KPBIMCKHE TaTaphbl), Ki1actep nomyssiiuii Cpean3eMHOMOPbS U
KaBkaza. Ha «oXHOM» TONIIOCE 3TO KJacTepa paclojoXWINCh Tpeku bankaw,
UTANbSHIBI, CUIWIMNALBI, Oonrapsl, rpeku Kputa, Typku, apMsiHe, Ha «CEBEPHOM)
MOJTFOCE KjacTepa — nmomyJisaiuu 3anagHoro Kapkaza — Oankapiibl, YepKechl, ab0a3uHbI;
MEXIy STHUMH TOJIOCAMU PaCHpeleIINCh OCTAIbHBIC YEThIPE TMOMYJISIIIUA — TPEKU

YPYMBI U PyMEH, TOPHBIC U I0)KHOOEpEKHBIE KphIMCKHUE TaTapbl (Pucynok 11).
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Pacnpenenenne reHo)OHA0B KPBIMCKUX TaTap M 'PEKOB Ha JiBa OJI0Ka — CTEMHBIX
KPBIMCKHX TaTap, TATOTEIOUINX K CTEIHBIM TIOPKOSI3bIYHBIM MOMYJISALUSAM, U OCTAJIBHBIX
YeThIpeX TPYII, B Ooibliel Mepe MPUOIMKEHHBIX K CPEIU3EMHOMOPCKUM TpYIIaM,
OTpa’kaeT BKJIaJ] KAK MUHUMYM JIByX OCHOBHBIX KOMIOHEHTOB. OQ4eBUAHO, 4TO OoJiee
pacnpocTpaH€HHbIN B KppIMy KOMIOHEHT 00BEANHAET T€HO(OH 1Bl KPBIMCKUX T'PEKOB U
JBYX «HOXHBIX» TpYyNN KpBIMCKMX Tarap, OH BOCXOIUT IPEUMYLIECTBEHHO K
nonysiuusaM Bocrounoro CpennzeMHOMOPBS (BOZMOMXKHO, TAKKE YaCTUYHO BKIIIOYAET U
TEeHETUYECKUE DJIEMEHTHl 3alaJHOKABKA3CKUX MOMYJSH). ODTOT KOMIIOHEHT —
BocTouHocpenn3eMHOMOPCKHM («MOPCKOI») - B MEHBIIIEH MEpe, HO BCE-TaKU BbIPAXKEH
U y CTEMHBIX KPBIMCKHX TaTap, OMpeiesss X MorpaHuyHoe (a He Oosee riyOokoe,
«BOCTOYHOE») TIOJOKEHUE BHYTPH LEHTpaJbHOA3MATCKOro kiacrtepa. Iloxoxke, 4to
BKJIJ] 3TOTO0 KOMIIOHEHTa OINpEAEsieT NeHETHUECKYI0 OJM30CTh CTEMHBIX KPBIMCKHX
tTaTap C TOpHBIMH (reHeruueckue pacctosHuss Hes d=0.22 u 10KHOOEPESIKHBIMU
KkpbIMckuMHu TaTapamu d=0,25, Tabnwma 3), a Takke C Typkamu, Oankapuamu u
yepkecamu (Tabmuna 3).

Brtopoii reneTnyeckuii KOMIIOHEHT — «CTEIHOW - HauboJiee BEIPAKEH Y CTEMHBIX
KPBIMCKHX TaTap, OIMpeneisieT WX TITOTCHHE K TPYMNe CTEHMHBIX TIOPKOSI3BIYHBIX
nomyJsiui  (0OCOOGHHO K KapaHoraiiiam, TeHeTmueckoe paccrosHue Hes d=0,23;
Ta0mumua 3).

CrenyeTr OTMETUTH SBHYIO T€HETUUYECKYIO OTJAJICHHOCTh T€HO(OHIOB KPHIMCKUX
TaTap ¥ TPEKOB OT KJacTepa BOCTOYHOCIABSHCKHUX MOIMYJALNUNA, OTPaXKEHHYIO Kak Ha
rpaduxe (Pucynok 11), Tak U B 3HaUEHUAX T'€HETUYECKUX PACCTOSHUN, KOTOPBIC IS
pyMeeB, TOPHBIX U H0KHOOEPEKHBIX KPHIMCKUX TaTap B 2-8 pa3 00Jbllie, 4eM J0 I'PEKOB
wiu TypkoB (Tabnuna 3). /laHHbIN pe3yapTaT yKa3blBaeT Ha OTCYTCTBUE 3HAYUTEIIBHOTO
TEHETUYECKOTO0 BIUSAHUS OmbKalmmMxX reorpauyeckux coceleil — pycCKUX H

YKpauHIEB — Ha opMupoBaHue reHo(oHAa NaHHbIX oyl Kpbima.
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Pucynok 11. I'paduk MHoOromepHoro mkajaupoBanusi nonyisiuuii KpbimMa u

OKPY/KAIOIIUX PErHOHOB IO JAHHBIM Y-XpPOMOCOMBI (ramtorpynmnsr C-M130, E-M35, G-
M285, G-P15, H-M69, I-M253, 1-P37.2, I-M223, J-M267, J-M172, L-M11, N-M178, O-M122, Q-
M242, R-M198, R-P297(xM269), R-M269, R-M124, T-M70). [Tokazatenmu ctpecca SO=0.15,

anmneHatmn=0.16.

PacuiugpoBka o6o3nauvenumii: CTC - kpbiMckue Tatapsl roxHOOepexxkHble, CTM - KpbIMCKHE
tatapbl ropubele, CTS — kpbmmckue Tarapel crenHele, CGR - kpsiMckue rpeku pymen, CGU -
KpbIMcKue rpeku ypymsl, RU — pycckue, UA — ykpaunubl, BA - Gamkups, TV — noBomkckue
tatapel, IT - wtanesausl, SI - cumumiinel, GR-rpeku, BU - 6omnrapsr, TU — Typku, CR — rpeku
Kpura, AB — abxa3bl, AR- apmsane, BL — 6ankapupl, CI — uepkecbl, NG — kapanoraiinel, UZ -

y36eku, KG — kuprussl, KK — kapakannaku, KZ — kazaxu, MN - MOHTOJIBL.
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Tab6auua 3. I'eHeTYeckHe pacCTOSAHUS OT KPbIMCKHMX TATAP U KPHIMCKHX I'PEKOB

. 2l 5| 2

MMonyasiunm % = g & g % é- % E % ;

= = Z 2 S Z o Z =

2 £ 25 | A& | AL 2 2

=z & B | =€ ¢ = £ = &
KpbiMckue rpekn pymen 0 0,33 0,35 0,28 0,54
KpbiMcKkue rpeku ypymsbl 0,33 0 0,16 0,2 0,45
Eg(’:g‘g;‘p“e‘;fip“ 0,35 0,16 0 0,03 0,25
KpbiMcKue TaTapbl rOpHBIE 0,28 0,2 0,03 0 0,22
KpbiMcKue TaTapbl CTENHBIE 0,54 0,45 0,25 0,22 0
Ab6xa3bl 0,26 0,39 0,32 0,27 0,3
ApMsiHe 0,18 0,48 0,31 0,28 0,51
Bamkupel 1,23 0,52 0,38 0,36 0,5
Bankapubl 0,45 0,28 0,17 0,16 0,23
Bosrapsi 0,79 0,5 0,19 0,25 0,6
Yepxecol 0,5 0,42 0,34 0,31 0,24
I'pexu Kpur 0,09 0,35 0,2 0,18 0,44
I'pexn 0,55 0,55 0,25 0,3 0,66
HUransaaubl 0,59 0,87 0,6 0,64 0,66
Kuprussi 2,47 0,96 0,64 0,68 0,61
Kapakannaku 1,44 0,9 0,58 0,54 0,34
Kazaxu 2,25 1,99 1,39 1,26 0,68
MoOHT0JIBI 3,47 2,82 1,76 1,65 0,84
Kapanoraiinsi 0,75 0,57 0,32 0,25 0,23
Pycckue 1,67 0,55 0,36 0,4 0,73
Cunuanubl 0,38 0,6 0,34 0,36 0,51
Typxnu 0,23 0,34 0,22 0,2 0,29
TaTapbl NoBoOJLKCKHE 1,01 0,47 0,3 0,3 0,44
YKpauHIIbI 1,55 0,58 0,34 0,4 0,75
Y30ekn 0,65 0,38 0,21 0,19 0,34
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B cnywae ananm3a reHodoHma KapauMOB HEOOXOIMMO OBLIO HECKOJIBKO
W3MEHHUTHh OXBaT TOMYJISIMK, BKIIOYas OOJibllleé JaHHBIX O TMepeaHea3nuaTCKuX
MOMYJISIUAX W TPYIIax eBpeeB. B cuily W3ydeHHOCTH 3THUX TPYINI IO pPa3HbIM, B
HEKOTOPBIX Cllydasx y3KAM, T[aHEeIsIM MapKepoB, TPHUILIOCh TIPOBECTH BECh
MHOTOMEpHBI aHadu3 TOJBKO MO YactoTam 9 rammorpynn (Pucynok 12). Ha Takom
YpOBHE MOAPOOHOCTH TMaHEIH MapKepoB Y-XpOMOCOMBI BO3MOXHO BBISBHTH Ooliee
OOmMii TaTTepH, YTO OKAa3aJoCh JIOCTATOYHBIM JJIsl TECTUPOBAHUS «TIOPKCKOW» H
«CEMUTCKOI» THIOTE3 POUCXOKICHUS KapauMOB.

CpaBHUTENBHBIN aHanu3 reHodoHa kapauMoB B Macmtadbe CeepHoil EBpazuun
MO3BOJIMJ BBUICTUTh KPYr TE€HETHYECCKH POJCTBEHHBIX momyisimui (Pucynok 12).
HaumeHnpime TeHEeTHYECKHE paccTossHus oT kapaummoB (d<0.21, Ta6muma 4)
oOHapy>keHbI ¢ momyJssiiusiMu KpbpiMa (KpbIMCKHE TaTaphbl U Tpeku-pomen), KaBkaza u
[lpukacrius (abxa3o-anpiru - abxaspl, ab0a3uWHbI, KaOAPJWHIIBI, YEPKECHI; TIOPKU —
Oamkapiipl, KyMBIKH, a3epOal/pKaHIIbI, acTpaxaHckuwe Tarapel), l[lepemneir As3um u
bmmxaero BocToka (Typku, pa3Hbie TpYIIBl UPAHIIEB, HPAKIIBI, apa0bl U TTAJIECTHHIIBI, a
Takxe eBpeu-cedapanl). Takum obpaszom, 3a npenenamu Kpsima Hanbosiee TeHETUUECKU
OMM3KKM  KapauMaM TOJBKO TIOMYJSIMA C  SPKO  BBIPAKEHHBIM  BKIJIAJIOM
NepeIHEa3naTCKOT0 TEeHETUYECKOTO KOMIIOHEHTa (KOMIUIEKCA TaruloTpYII) - HapObl
[lepennen Asun n bimxknero Bocroka, KaBkasa.

[{eHTpanbHOA3MATCKUI TEHETUYECKUI ciiel] y KapauMoB HeBeluk (Menee 10%), u
Cpell TIOPKOSI3BIUYHBIX Hap00B EBpombl 1 A3un KapanMbl OJIM3KH TOIHKO K KPHIMCKUM
TaTtapam, Typkam, OajikapiiaMm, azepOaiiykaHiiaM, KyMbIKaM M aCTpaXxaHCKUM TaTapam,
T.€. MPEUMYIIECTBEHHO K 3anaHbiM TIopkaM (Tabnuna 4).

JlaHHBIC pe3yJIbTaThl OTYACTH CXOJHBI ¢ BhIBOJgaMHu B padote [Brook, 2014], rae
OOJNBIIMHCTBO COBIMAJICHUI TalJOTUIIOB KapauMoOB IO Y-XpPOMOCOME OTMEUYalIoCh C
NPEICTaBUTENSIMUA B TOM uucie HapoaoB [lepenneit A3uu, HO OTIUYAIOTCS] OTCYTCTBUEM
SIBHOM T€HETUYECKOW OIMU30CTH KapanMOB C TPYIIIaMHU €BPEEeB 1 HAJIHMUMEM HEOOBIION

A0JIM OCHTPAJIIbHOA3HUATCKUX I'CHCTHYCCKHUX JIMHUH.
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Pucynok 12. Ilonyasiuuu kapauMoB, KPbIMCKHX TATAP U I'PEKOB MO JAHHbLIM Y-
xpomocomsi (ramtorpynms: C-M130, E-M96, 1-M170, G-M201, L-M20, Q-M242, R-
M198, R-M343). Ilokazarenu ctpecca SO=0.14, ammenanmmmu=0.15. Pacmudpposka
odo3nauenmii: CRM — kapanmer, CTC - xpbiMckue TaTapsl toxHOOepexxnsie, CTM - KpbIMCKHE
tatapbl ropuble, CTS — kpbmmMckue Tatapel crensble, RU — pycckue, UA — ykpaunusi, BE —
6enopycsl, BS-6amkuper, TAV — noBomkckue tatapbl, KN-Horaiinbsl, TAA-acTpaxaHckue TaTapsl,
UZB-y36exu, KG-kuprussl, KK — kapakanmaku, KZ — xazaxu, MN — monronsl, GRE-rpeku, TUR —
Typku, AH — abxa3ei, AB — aba3zunbl, KB — kabapaunusl, BL — 6ankapusi, CI — gepkecsr, KC —
KapaudaeBlibl, AZ — azepOaimpkanibl, KM — kymbiku, IR1 — upanusl 1oxHbie, IR2 — upanusl oro-
BocTouHble, IR3 — upanip! ceBepo-3amaanbie, IR4 — npanier coopras Beibopka, IG — upakisl, JWS —
espeu-cedapapl, JWP — espen I[lopryramum, PL-nanectunisl, ARE — apaGer Boctounbie, ARS —

apaObl I0XKHBIE.
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Ta6auna 4. 'eneTnueckue pacctosHust Hest oT kapauMoB O OKPYIKaFOIIMX MOMYISIUN

Honynsiuus Kon Kapaunmsl | [lonynsous Kon | Kapaumsl
Kapaumbi CRM |0 Kpbimckue tatapel | CTS | 0,21
CTeNHbIe
HpaHubl 10KHbIE IR1 0,06 Kymbiku KM 10,21
Kpobimckue Tatapsl ropusie | CTM | 0,09 Taraps! actpaxanckue | TAA | 0,21
A0Xxa3bl AH 0,09 A3epoaiiaKaHIbI AZ 0,21
(darecran)
Typku TUR |0,11 Kpbimckue rpexun | CGU | 0,27
YPyMBI
Baakapupbl BL 0,11 Y30exku uz 0,3
EBpeu cedpapabl JWS |0,11 KapauaeBusbi KC 0,34
Kadapaunubl KB 0,12 EBpen nopryraasckue [ JWP | 0,36
Kpsbimckue tatapel | CTC [ 0,12 I'pexn GRE |0,41
10KHOOepeKHbIe
Yepkecnl Cl 0,13 Kapanoraiinsbt KN 0,49
Hpanusl ceBepo-3anajaHbie IR3 0,14 TaTtapbl NOBOJIKCKHE TAV (0,5
Apadnl (OAI) ARE | 0,15 Kapakaanaku KK 0,6
KpbiMckue rpeku pymen CGR | 0,16 Ka3axu KZ 0,63
Apaobl (CaynoBckas | ARS | 0,19 Bamkupsl BS 0,68
ApaBus)
HpaHub! 10r0-BOCTOYHBIE IR2 0,19 Pycckue RU 0,94
Hpanus! (pa3usie pernonsl) | IR4 0,2 YxpanHubl UA 1,01
ManecTuHUBI PL 0,2 Kupru3ssl KG 1,06
AGa3uHBI AB 0,2 Benopycsl BE 1,08
Hpakubt IG 0,2 MoOHT0J1B1 MN 1,27

['eneTnueckue PacCTOAHUA OT KapauMOB 1O BOCTOYHOCJIABAHCKHX COCGI[Gﬁ -

PYCCKUX M YKPAWHIIEB — HACTOJIBKO K€ BEJIMKH, KaK U 10 HapoAoB LleHTpanbHON A3umn

(MoHTOIOB Wnu Kupru3oB, Tabnuna 4). ['eHeTHYeckas OTAAJIEHHOCTh KapauMOB OT

51




CBOMX BOCTOYHOCJIABSHCKHX COCENIEH HE TOJIBKO OTpa’KaeT Ka4yecTBO C(hopMUPOBAHHOU
BBIOOpKH (YCHEIIHBIM OTOOp WHAWBHUIOB 0€3 MeTHCAIlMM B TOCIEIHUX TPeX
MOKOJICHUSIX ), HO U HE JaeT OCHOBAHUU JJI TUIIOTE3bl O TEHETHMYECKOW aCCUMMIISIIUU
MaJIOYHMCIICHHBIX KapanMOB CPEId MHOTOYHUCIICHHBIX PYCCKHUX M YKpauHIEB B Kpbimy

3a niocaenaue 200 ner.

3.2. PaznooOpa3ue qunuii MTIHK B nonyssuusix KppIMCKHMX TaTap M rPeKoB

CTpyKkTypa MUTOXOHAPUAIBLHOTO TeHO(OHAA YEThIPEX KPHIMCKUX MOMYJIALMNA Ha
YPOBHE KPYIHBIX TaIIOrpynn mpejacraBieHa Ha Pucynke 13. I'pynmbl KpbIMCKUX
I'PEKOB U K0KHOOEPEKHBIX KPBIMCKHMX TaTap no yacroram ramjorpymnn MTIHK cxomHsl
C MOMNYyJSAUUAMH BOCTOYHOTO Cpenu3eMHOMOpPbS M B IEJIOM JEMOHCTPHUPYIOT
eBponeickue Juana3oHbl 3HaueHuidl.  [Ipumepno 35% nuMHMI TpUXOAUTCS HA
ramtorpymny H, 4ro Himke nenTpaibHoeBporneiickoro cpeanero (40%, [Richards et al.,
2000]), Ho TMUMMYHO ISl FOrO-BOCTOKAa KoHTWMHEeHTa. ['arorpymnmer V, USa, K u T2b
XapaKTepHbl Jisi OOJBIIMHCTBA E€BPOMEUCKUX TMOMYJIALMA, MPUYEM TepBble JIBE
NPAaKTHYECKH OTCYTCTBYIOT 3a mpeaenamu EBpombl [Richards et al., 2000]. YactoTsl
ramorpynnsl K y rpekoB O5u3ku 3amagHoeBponeiickomy cpeaHeMy. Hanuuue nunuii
ROa, T2c m U3, Oonee xapakrepHbIX aisi nomyisiiuil bivxknero BocTtoka, Takxke
SBIISIETCSl OTIIMYUTENBHON O0COOEHHOCTBIO BOCTOUHOCPEAM3EMHOMOPCKOTO TeHO(OHA.
C nonymsauusmu bankan u Boctounoil EBpomnbl nccnegoBaHHbIE KPBIMCKHE TPYIIIIBI
CBsI3BIBACT Mpeobiaganue Bapuadta J1c cpean JIMHUN ramiorpynmnsl J (I7s 3amaaHoro
Cpean3zeMHOMOpbsSI XapakTepHbl HHbIE BapuaHThl). Ha ypoBHE TramioTHIOB Bce
[IEPEYHCIICHHBIE raruIorpyIIbl TaK¥Ke JEMOHCTPUPYIOT OJIM30CTh
BOCTOYHOCPEIM3EMHOMOPCKOMY U OaIKaHCKOMY PETHOHAM.

['eHooH TOPHBIX KPBIMCKMX TaTap B LIEJIOM pa3/elisieT OMHCAHHBIC BHIIIE
MPU3HAKH, HO OJTHOBPEMEHHO JIEMOHCTPUPYET HEOOIBIION CABUT B CTOPOHY BapUAHTOB,
pacupoCTPaHEHHBIX Y CTEMHBIX KPBIMCKHX TaTap — a UMEHHO, HaJU4Hhe YMEPEHHOM

JIOJIM BOCTOYHOA3MATCKUX JIMHUU, Npexzae Bcero ramwiorpynn M9 m D. YV crenHon
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MONYJISIIIUU KPBIMCKHUX TaTap J0Jisi BoctouHoazuarckux JymHuil (A, B, C, D, F u np.)
YK€ TIPEBBINIAET YeTBEPTh COCTaBa MUTOXOHAPUATLHOTO TeHO(POH 1A, UTO CONMIKAET MX
¢ nomynsuusimu CpenHend A3uu, a Takxe Horaiamu CeBepHoro KaBkaza. JletanbHblil
aHaJIu3 TarIOTUIIOB MOJATBEPKIAET CBsA3b ¢ nomyiasuusmu Cpenneil u LleHTpanbHOM
Azum, a Taxke FOxnoi Cubupu, 4TO COOTBETCTBYET UCTOPUUECKUM MPEICTABICHUSM
00 HCTOYHHMKE MUTpAllMd TMPEJKOB KPHIMCKUX TaTap B cpenHeBekoBbe. Cpenu
0COOEHHOCTEW MHUTOXOHAPHUATBLHOIO «MPOPUIIS» CTEMHBIX KPHIMCKUX TaTap CJIeAyeT
OTMETHUTH MOBBIMICHHYIO 1010 JiuHui raruorpynnsl H (43%), sBieHHE TOCTATOYHO
penkoe ans momynsuui ¢ Ommu3kuMm Habopom ramtorpynn MTAHK, uto sBnsercs

YHUKQJIBHOW YE€PTON U3YYEHHOU IPYIIIIHIL.

Kpbimckue rpekm fOH(HOGEPE)KHbIE KPbIMCKHWE TaTapbl

lopHble KpbIMCKME TaTapbl

m N1b I LAY mul1 mU2e ©u3 mu4 m U5a m U6 m U7
mK mX “H nyv  ROa A B m)J G B M7c
C mz nmM9 nD mF Tl ET2b HT2c HT2e Apyrue

Pucynok 13. Crpykrypa reHogoH10B NONMYJASIUMA KPHIMCKUX TATAP U I'PEKOB 110
ramiorpynnam Mmt/IHK.
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MHoromepHblii cTaTUCTHYECKUN aHanu3 reHoonga KpeiMa B cpaBHEHUH C
OKPYKaIOIMMU MOMYJISIUSIMU TIpe/icTaBieH Ha PucyHnke 14. DTOT aHalIU3 aHAJIOTHYEH
onucaHHoMy B pazzaene 3.1.1., Tonbko mpoBeAeH He MO Y -XpOMOCOME, a MO JTaHHBIM O
mutoxonapuaneHo JIHK u Meromom riaBHeIX KoMmnoHeHT. Ha pesynbrHpyromem
rpajpuxe (Pucynox 14) BumHO, 4TO TEHO(OHIBI KPBIMCKUX TPEKOB, TOPHBIX U
I0)KHOOEPEKHBIX KPBIMCKMX Tarap BKiIto4aroTcs B Cpeau3eMHOMOPCKUN KiacTep
BMECTE C MOMYJISIMUAMU TPeKOB, UTanbaHleB, Cuumimu u Capauauu, Kunpa u Kpura,
TYpKOB, 00Jrap, pyMblH (Takke MNpUONMIKAIOTCS K KiacTepy mnonyisauuu Kapkaza -
aabIreiIpl, adXa3bl U YepKechl, apMsaHe). Takoe MojoKeHne KPhIMCKUX TPEKOB U JIBYX
FO’KHBIX rpymnmn KPBIMCKUX Tarap 00YyCJIOBJIEHO BBICOKOU JOJIEH
«CPEOU3EMHOMOPCKOr0» TE€HETHYECKOrO0 CJIOA, W MOATBEPKIAETCS HE TOJBKO
4acTOoTaMu OOJBIIMX TaILIOTPYII, HO TAaKXKe aHAIM30M 00mux ramjaotunos. Cremayer
OTMETUTbH 3HAYUTEIIbHYIO OJM30CTh BCEX €Bponeickux rpynn apyr apyry no mtJIHK, u
«JIaBHBIN» Ha Tpaduke OalKaHCKUX BapHalii B BOCTOYHOCPEIM3EMHOMOPCKHE U
OnxHeBOCTOUHBIE. [Ipu 3TOM MONIOKEHHE KPHIMCKUX T'PEKOB OKa3bIBAETCS OJIKE K
OalIkaHCKOMY KJIacTepy, B TO BpeMsl KaK TOpHbIE KPBIMCKHUE TaTapbl TATOTEIOT K
KpaiiHeMy BocTOoKy CpeauzeMHoMopbs. [IoBTOpHO OTMETHM, YTO AAHHOE IMOJOXKEHUE
M3YYEHHBIX NOMYJISUUN NOITBEPHKAACTCS TAKKE U AaHAIM30M OOILKX TaIJIOTUIIOB.

CrenHble KpBIMCKHE TaTapbl BKJIIOYAIOTCA B LleHTpallbHOA3MATCKUM KJlacTep
(Pucynoxk 3), 4To CBSI3aHO C BBICOKOU JI0JI€H BOCTOUHOEBPA3UUCKOTO («CTEMHOT0)) CO
B TeHO(OH]IE CaMO¥ CEBEPHOU TpyMIbl KPHIMCKHUX TaTap. BHyTpu Hero oHu Hamnbosee
O5M3KM OoJiee 3aragHbIM TPYIINaM - HOTallaM, TypKMeHaM U y30eKaM, 32 CUeT HaIuIus
OOIIEero 3anmaHOEBPA3UICKOr0 KOMIIOHEHTA, KOTOPBIM B JJAHHOM ClIy4ae y KPBIMCKUX
tatap u rpynn CpenHei A3UM Te€TEpOreHEH U BKIIFOYAET KaK «3alagHbIe» raruiOTUIIbI, C
OOJIBIION BEpPOSITHOCTbIO TPHUBHECEHHbIE M3 A3uM (Hampumep, creuupuueckue
CpellHea3uaTCKue BapHaHThl rarorpynnsl H), Tak ¥ JMHHM, pacHpOCTpPaHEHHbIE IO
Bced 3amanHodl EBpasum u  Morymmue ObITh JIMIIb OTHAJIEHHO POJCTBEHHBIMU

CpCAHCASUATCKHUM BapHUaHTaM.
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Pucynok 14. Ilonyasiuuu KpbsiMa B KOHTEKCTe OKpPY:KaOIuX nonyasiuuii EBpa3uu

CpegusemHomopbe

no AaHHbIM 0 mutoxouapuaiasHoii IHK (ramorpynnet N1b, N11I, W, Ul, U2e, U3,
U4, Uba, U6, U7, K, X, H, V, HVOxV, R0a, A, B4-16261, B4b1, B5b, J1b, J2ala, G,
M7c,C4a2, C5a, C5cl, Z, M9, D4b1, Flal, Flb, T1, T2b, T2c, T2e).

Pacumdgposka o6o3nauenuii: CTC - kpeiMckue Tatapsl 10:xH00epexkHble, CTM - KpbIMCKHE TaTaphbl
ropueie, CTS — kpbiMckue Tatapsl ctennble, CG — kpeiMckue rpeku, RU — pycckue, UA — ykpauHIibl,
CH — uyBamm, MD — mopaBa, BA - 6amkupsr, TV — noBomxckue tatapbl, RO — pymbiasl, MC —
MakenoHnbl, CY — rpeku Kumpa, CR — rpeku Kpura, IT - wrampsaner, S| - cunumuiiner, SA —
capauHIpl, GR-rpexn, BU - 6omraper, TU — Typku, CR — kputsane, AD — agwireiiniel, AR - apmsne,
AC — ab6asunbl u uepkecbl, NG — Horaitp, TM — Typkmensr, UZ - y36ekn, KG — xupruser, KK —

kapakaimaku, KZ — kazaxu, MN - MOHTOJTBI.
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3.3. XapakTepucTHKAa KOPeHHbIX HApo10B KpbIiMa 1o MoJTHOreHOMHBIM JaAHHBIM

MHuoroMepHbIii aHaIM3 JaHHBIX TOJHOTEHOMHBIX ayTOCOMHBIX MapKepOB ObLI
NPOBEJICH C MCIOJb30BaHWEM maHened nByx riardopm — lllumina u Affimertix. 9to
MO3BOJIMJIO,  BO-TIEPBBIX, COMNOCTaBUTh  PE3yJbTaThl aHadu3a JIBYX pPa3HbIX
MOJIHOTEHOMHBIX ~ TAHEJIEd; BO-BTOPBIX, OMNPEACIUTh IOJOKEHHE ayTOCOMHOIO
reHopoHa KpbIMCKHX mnonynsanuii B macmrtabe CeBepHoid EBpasumu; u B TpeTbHX,
HE3aBHCHMO IIPOCIIEIUTh OCHOBHBIE TE€HETHUYECKHWE BIIMAHUSA MO BCEM NPEIKOBBIM
JUHUSAM W Jlajiee CPAaBHUTH IOJIYYEHHBIE 3[€Ch PE3YyJbTaThl C UTOTaMHM aHaIW3a Y -
xpomocoMbl 1 MTIHK.

['eHOGOHIBI CTENMHBIX, TOPHBIX U FKHOOEPEKHBIX KPBIMCKUX TaTap, TPEKOB
YPYMOB U pyMeeB ObUTM H3YyYEHbI MO MojHoreHoMHOM maHenu Illumina. [TosTomy B
CpPaBHUTEINbHBIA aHAINW3 BKIOYEHBbI nonyssanuu CpenuzemHomopbsi, KaBkaza, Bomro-
VYpanbsckoro pernona, LleHTpanibHOM A3MH M BOCTOYHOCJIABSIHCKUX TPYII, U3YYCHHBIE
1o Tou ke naHenu. [I[poBeneH aHanu3 riaBHBIX KOMIIOHEHT. BBUY TOro, 4YTO HauyMHas
CO BTOPOM TIJIaBHOM KOMIIOHEHTBHI, BKJIAJl MOCJIEIYIOUIUX KOMIOHEHT OY€Hb OJM30K

(Pucynok 15), paccMoTpeHa TOJILKO TPOSKIIMS TOJIBKO MepBbIX ABYX (Pucynox 16).
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Pucynoxk 15. I'paduk paxkTopHbIX HArPY30K NepBbIX 10 riIaBHbLIX KOMIIOHEHT
U3MEHYUBOCTH MPH aAHAJIN3E AYTOCOMHBIX MOJTHOT€HOMHBIX MAPKEPOB Yy
KPBIMCKHX TATAP U I'PEKOB.
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CrenHble KPIMCKHE TaTaphl pacnpeaeauanch B LleHTpanpHoa3naTckuil KiacTep,
TOTJIa KaK OCTaJbHBIE YETHhIPE MOMYJAIHUH BOIUIM B cocTaB Cpean3eMHOMOPCKOTO
(Pucynok 16).

Cpean3eMHOMOPCKUI KIacTep BKIIOUYMI Momysisiiuu rpekoB (bankansl, ocTpoBa
Koc u Kpur), nonymsuuro Kwumnpa, typok, mnomymsiuio CHIIUINH, CEBEPHBIX
UTANbSHIEB, Ooyrap, a Takxke Taroreromue nonyusuun KaBkaza — anpireifies,
OankapueB, apMsiH U a0xa30B. BHyTpu 3Toro reorpaduuecku pasHOPOJHOIO CHEKTpa
Ipynn KpPbIMCKHE TPEKH, TOPHBIE W FOKHOOEpPEKHBIE KPBIMCKHE TaTaphl HamOoJee
OJTM3KM K TpeKaM OCTPOBOB M bankaH, Typkam, ntaibsaiaM u ooirapam (Tabmwuma 5).

['eneTnueckass ”3MEHYUBOCTD MOMYJSAUUN L{eHTpabHOA3MATCKOTO KJIacTepa eIié
IIMpe: OH BKJIIOYAET B ceOs HOTauIEeB, TypKMEH, Y30€KOB, KapaKajlaKkoB, KUPTU30B,
Ka3aXxOB U MOHTOJIOB. B 3TOM 00ImIMpPHOM KpyTe MOIMYJISIIIUA CTEITHBIE KPHIMCKHE TaTaphl
HamOoJiee ONM3KM CHOBA 3aMaJHbIM TpymnmaMm - Horaiiam, TypKMeHam U y30ekam
(Pucynoxk 16).

Takum 00pa3oM, TOJOXKEHHE TMOMYJSAUUNA KPBIMCKUX TaTrap M TPEKOB B
MIPOCTPAHCTBE MEPBO W BTOPOU TIaBHBIX KOMITOHCHT OTpa)kaeT BKJIAJ IBYX OCHOBHBIX

BJIUSIHUI HA UX TEHO(POH]I - CPEIM3EMHOMOPCKHUX U 3aMaHO-IIEHTPATbHOA3UATCKUX.
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PucyHnok 16. I'eno(poH KPBIMCKHUX TATAP U I'PEKOB B KOHTEKCTE OKPYKAKOIIUAX

l'lOl'[y.]'lﬂIII/Iﬁ 10 JTaHHBIM 00 AYTOCOMHBIX IMOJTHOTCHOMHBIX MapKepax.
PacuiugpoBka o6o3nauvenumii: CTC - kpbiMckue Tarapbl tokHoOepexxHele, CTM - kpbiMckue
tatapsl ropueie, CTS — kpeiMckue Tarapel crenHble, CGR - kpeimckme rpexu pymen, CGU -
KpbIMcKHe Tpeku ypymbl, RU — pycckue, UA — ykpaunupl, BA - Gamkups, TV — noBommkckue
tatapbl, CHU-uyBamm, NG — noraiiupsl, TM — typkmensl, UZ - y36eku, KK — kapakanmmaku, KZ —
kazaxu, KG — kuprusel, MN — monromnsl, BU - 6onrapsl, IT — uranesaimsl ceBepabie, GR-rpeku, Sl -
cupumiinel, CR — rpexu Kpura, GRK — rpekn 0.Koc, CY- rpexu Kunpa, TU — typku, AB — abxa3ssbl,

AR- apmsne, AD — agpireiinel, BL — 6ankapiibr.
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Ta6auua 5. MaTtpuna Fsr-paccTosiHuil 0T NOMYJIANMI KPHIMCKUX TATAP W I'PEKOB

110 AYTOCOMHBIM IMOJTHOI'€HOMHBIM MapKepamM

[onynsauus N | Pymen Ypymbl | FOxxnoGepexnbie | 'opHbIE Crennsle

KpPBIMCKHE TaTapbl | KPBIMCKHUE | KPBIMCKHE
TaTapsbl Tarapsl

Pymen 9 0,000 0,006 0,004 0,005 0,013

Ypymsl 4 0,006 0,000 0,003 0,002 0,009

HOxxHOOEpeKHBIC 10 0,004 0,003 0,000 0,000 0,007

KPBIMCKHE TaTaphbl

['opHBIE KpBIMCKHE 10 0,005 0,002 0,000 0,000 0,003

TaTapsl

CrenHbIe KPHIMCKHE 10 0,013 0,009 0,007 0,003 0,000

TaTapsl

YkpauHLbl 20 0,011 0,009 0,006 0,005 0,011

Pycckue (uentp, tor) | 37 0,012 0,010 0,007 0,006 0,010

Typku 19 0,005 0,003 0,001 0,001 0,006

Kunp 12 0,006 0,006 0,003 0,004 0,013

I'pexu (0. Koc) 9 0,008 0,006 0,005 0,006 0,014

I'pexu (0. Kpur) 10 0,008 0,007 0,005 0,005 0,013

I'pexn 20 0,006 0,004 0,002 0,003 0,011

@370807 810502003 13 0,005 0,004 0,002 0,003 0,011

Uranesaausl 12 0,008 0,006 0,004 0,004 0,013

CEBEpHBIC

Bosrapsr 13 0,006 0,004 0,002 0,002 0,009

ApwmsiHe 16 0,006 0,005 0,003 0,004 0,012

A0Gxa3sI 20 0,008 0,007 0,004 0,005 0,012

A IBITE 1B 17 0,008 0,007 0,004 0,004 0,009

bankapupst 19 0,008 0,007 0,004 0,003 0,007

Uysaiu 0,016 0,013 0,010 0,007

TaTapsl 0,011 0,008 0,005 0,003

bammkupsr

Kyb6anckue Horauipl

Typk™MeHsl

VY36exu

Kapaxanmaku

Kazaxu

Kuprusst

MoHrobI
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CpaBHUTENBHBIN aHaAMW3 TeHO(MOHJa KapauMOB ObLI TPOBEIEH IO JTaHHBIM
Apyroi mojHoreHoMHoW manean — Human Origins (mnardopma Affimetrix) B
pacmpeHHoM Mmacirade: ¢ npodasnenuem nomyisiuil [lepegneit Aszun (Mpanckoro
Haropesi, bmmwknero Boctoka um ApaBuu) — mJis pacCMOTPEHHs] JIBYX OCHOBHBIX
TUIOTE3 MPOUCXOXKACHUU (O CEMUTCKOM M TIOPKCKOM), U BO3MO>KHOCTHU BBISIBICHUS
WHBIX HCTOYHUKOB.

Ha rpaduxe rnaBHbix KoMrnoHeHT (Pucynok 17) reHodoHn KapanmoB
pacrionaraercsi NpEeUMYLIECTBEHHO B OKpyXeHHH nonyisiuui Ilepennen Asum m
KaBka3a, U3 KOTOpbhIX HanboJiee TeHETUYECKU OJIM3KMMHU BBICTYHAOT TPYIIbl HPAHLIEB
(ror, ceBep W IEHTP) U asepOaiikanieB. M3 Tpex cyO3THOCOB KPBIMCKUX TaTap -
CTEIHbIC, TOPHBIE U I0KHOOEPEKHBIE - K KapauMmam Onm3ku jaBe nociennue (Tabnuia
6).

3aMeTHBIA TEHETUYECKUU CJeJ  TIOPKOS3bIYHBIX  MOMYJSIUHA  CEBEPHOTO
[Ipukacnuss (HoraiieB, acTpaxaHCKux TaTtap) HW Ypano-lloBomkbs (Oamkup
MUIIapel) B ayTOCOMHOM TreHO(OHAE KapauMOB HE BBISBIEH: Ha 3TO YKa3bIBaeT
3HAYUTENbHAs YNAJICHHOCTh HM3YyUYEHHOW KPBHIMCKOM TOIMYJANWWA OT JaHHBIX TPy
cpaBHeHus. Emé Oosiee 3HAYMTENBHO KapauMbl yAal€Hbl OT MacCHBa MOMYJISLUN
bmwxnero Boctoka u ApaBum (NajdecTUHLIEB, HOPJAHIIEB, CUPUMIIEB, JIMBAHIICB,
Ipy30B, apaboB) M GONBIIMHCTBA TOMyJANMi eBpeeB (u3 Memena, Upana, Hpaka,
['py3un), u mnpubIMKEHBI TOJNBKO K eBpesiM u3 Typuuum u eBpesM-allKeHa3u
(mpoucxoxnenne - u3 llompmm). Takum 00pa3oM, U B ayTOCOMHOM TeHO(OHJE

KapanMoOB Hpeo6naz[aeT HCpGIIHea?:I/IaTCKI/Iﬁ KOMIIOHCHT.
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Pucynok 17. I'enoona kapauMoB B KOHTEKCTE OKPY-KAIOIIUX MOMYJISIUM MO

JAHHBIM O MMOJTHOTCHOMHBIX (ayTOCOMHle) MapKepax.

I'paduk ananuza neppoii (o ocu X, 2,25%) u Bropoii (1o ocu Y, 0,67%) riaBHBIX KOMIIOHEHT U3MEHYHMBOCTH
1o ayToCOMHBIM SNP mOTHOT€HOMHBIX TTaHETICH.

Pacumdposka o6o3nauenuit. Kpeim: CRM — kapaumbr, CTC - kpeiMckue Tatapsl roxHOOepekHble, CTM -
KpbIMcKHE TaTapbl ropable, CTS — kpbiMckue TaTapsl ctenHble. Bocrounas Espona: RU — pycckue, UA —
ykpauHiel, BE — 6enopycer, CHU-uyBammm, MIS — mumapu, BS,BAS-6amkupsr, TAV — MOBOJDKCKHE TaTaphl,
NOG-noraiiupl, TAA-actpaxanckue Ttatapbl. CpenusemHomopbe u IOsxnas Espoma: ITLN-ceBephble
utanbsHIpl, [TLS - toxabIe uTanbsHipl, SAR-utanssanpr Capauaun, SCL-cummmumiiier, CRO — xopsatsl,
GRE-rpexu, BUL - 6onraper, CYP- kunpuotsl, TUR — Typku. KaBkasz: ABH — a6xa3er, ADG — agpireist,
ARM- apmsne, AZR — azepOaiimxanuel, BLK — 6ankapuesr, GEO - rpy3uns;, KUM — kymsiku, LZG-
ne3rusbl. Llentpanbras Asus: UZB-y36exn, KGZ-kuprussl. bmmxauit Boctok n Mpan: IRN, IRNF, IRNZ —
upaniel, KRD —xypasl, ASY-accupuiinel, DRZ-npy3s1, LEB, LEBC, LEBM - muBanusi, JRD-nopanigl,
PLS-nanectunns, YEM - #iemenisl, ARB — apa0dsi, BDN-Oenyunsl. EBpen: JewA - eBpeu-amikenasu, Jewl-

eBpen-upanipl, JewT-eBpen Typuuu, Jewlq - eBpen Upaka, JewG - epen I'pysun, JewY - epen HMemena.
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Ta6muma 6. Matpuna Fsr-paccTosiHuii oT KapamMoB 10 AayTOCOMHBIM

IOJJHOIT'€HOMHBIM MapKepaM

[Tonynsiuus cpaBHEHUs N Kapaumpl | [Tonynsuus cpaBHEHHUsI

Kapanmpl 7 0,000 | EBpeus-anikeHasu 7
Typku 20 0,008 | Accupuiinibt 16
JluBanIB! (MyCyIbMaHe) 11 EBpen lpaka 6
KpbiM.TaTtapsl

F0’)KHOOCPEIKHBIC 6 [TanecTrHLBI 38
Wpanis! (hapcusi3prasbie) 17 KpbIM.TaTapsl cTenHbie 11
ApMsiHe 13 Apys3sl 25
JluBaHIBI 8 EBpen Upana 9
KymbIikn 8 XopBaTbl 10
Wpanib 8 Espeu ['py3un 7
I'pexun Kunpa 8 Apa6r1 Memena 6
Wopnanist 9 Muapu Tarapcrana 10
Kpbim.TaTapsl ropHbIe 5 Horaiiisl 14
EBpen u3 Typuun 8 ApalsI cay. 8
CupuHIIBI 8 Pycckue 22
I'pexn 25 Wranbstaiel CapauHun 10
(@ 75a07m10%0700038 11 V30exku 11
JluBaHIBI (XpUCTHAHE) 9 EBpen Memena 8
Bousrapsl 10 HUrtannaHIn! 10KHBIE 5
WranbsHLBI CEBEPHBIC 15 Uysamm 10
Ab6xa3bl 9 benynnbl 25
bankapisl 10 Wpaniisl (30poacTpuiiibl) 26
['py3unsl 12 Tatapsel acTpaxaHCKHe 5
AIBITEHIIBI 16 bamkupsl 5
Jlezrunsl 9 Kuprusel 9
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3.4. CxoHble 3aKOHOMEPHOCTH B pe3yJIbTaTax aHAJIM3a M0 TPeM CHCTeMaM
MapKepoB

[TonBoast wutorum paccmorpeHuto TreHodoHna KpeimMa 1o gaHHBIM — Tpex
renerndyeckux cucreMm (Y-xpomocombl, MTIHK u ayTtocomHbIXx MapkepoB), HYXHO
OTMETUTH 3HAYUTEIBHOE CXOACTBO — MOYTH COBNAJCHUE — 3aKOHOMEPHOCTEN BCEX TPEX
npoekiuii reHodonga. CoriacoBaHHOCTh PE3YJIbTATOB OTPaXKaeT YCTOMYMBOCTH
BBISIBJICHHBIX  3aKOHOMEPHOCTEHW M  YKa3blBa€T HA  OJWHAKOBBIE HCTOYHUKH
dbopmupoBaHus reHO(POHAA AaBTOXTOHHOrO HaceleHus KpbpiMa 1O OTHOBCKOM U
MAaTE€pUHCKOU TPAEKTOPHSIM.

ITo mapkepam Y -xpomocomsl, MTITHK 1 ayTOCOMHBIM ITOTHOT€HOMHBIM MTAHEIISIM
YeThIpe MOMYJISIUU - TOPHBIE U I0)KHOOEPEKHBIE KPHIMCKUE TaTapbl, YPYMbl U PyMEH —
Haubosee O6au3ku K HapoaaMm Boctounoro Cpean3zeMHOMOpbsI — FpeKaM U TypKam, 4TO
yKa3pIBae€T Ha IMpeoOiaJaHue B OJTUX MOMYJSALUAX OOIIEro TE€HETHMYECKOIo CIos
(«BOCTOYHOCPETU3EMHOMOPCKOT0Y, YCIIOBHO HA3BAHHOTO «MOPCKHM).

CrenHoll CyOATHOC KpPBIMCKHMX TaTap MO BCEM TPEM T€HETUYECKHM CHUCTEMaM
HamOoJjiee ONM30K K TIOPKOSA3BIYHBIM HApoJaM €Bpa3HilcKOM cTenu (BXOAUT B
«lleHTpanpbHOA3UATCKUI» KJIACTEp). DTO YKa3blBaeT Ha emié OAWH - «CTEMHOW» -
TFEHETUYECKUM MIOTOK K CAMOM CEBEPHOM IpynIe KPbIMCKUX TaTap.

['eHodoH KapauMOB TO JAHHBIM aHAMM3a M Y-XpPOMOCOMBI, U ayTOCOMHBIX
MOJTHOTEHOMHBIX MapKepoB Hambosee Onm3ok K momyisiusm Mpana, Manoit Asumn
(typxu) u KaBkaza (azepOaifpkaHilbl U KyMBIKH), YTO CBSI3aHO C TpeoOsiajaHueM B
reHo(OH/1aX HACETICHHs 3TUX PETHOHOB «IIE€PEIHEea3naTCKOTr0» reHeTuueckoro cios. [1o
NOJJTHOTEHOMHBIM ~ ayTOCOMHBIM MapkepaM OOHapy>XeHa TeHeTHYecKas OJM30CTh
KapanMoB K eBpesaM u3 TypuuM, U HECKOJIIBKO MEHbIIE — eBpesiM-amikeHas3u [lonpim
(Tabmuna 6).

Crnen «mepeaHea3naTcKkoro» IMOTOKa MPOSBIAETCS TOJBKO y KapauMoOB, a JiBa

JIPYTUX TEHETHYECKHX CJIOS NPUCYTCTBYIOT B KpbIMy IMOBCEMECTHO, HO € pPa3HOU
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MHTEHCUBHOCTBIO B pa3HbIX 30HaX KpbIma: BKIIaJ «MOpPCKOT0» YyMEHBIIIAETCS B
HaIPaBJICHUH FOT-CEBEP, CTEIHOTOY - CIIeyeT 00paTHOMY TPaIUCHTY.

Bce mecTtp H3y4eHHBIX KPBIMCKHUX MOMYJSIMUMA MO [JaHHBIM aHajau3a |
raruIOUIHbIX, U IOJJTHOTEHOMHBIX ayTOCOMHBIX MapKEpPOB F€HETUYECKH OUYEHb JTAJIEKH OT
CBOMX ONMXKaWImMX reorpauueckux coceneil — yKpauHIIEB U PYCCKHUX: CYIIECTBEHHO
naneiie, 4yeM oT nomyianuid CpenuzemHoMopba uinn KaBkaza. OTOT pe3ynbTar
yYKa3blBa€T Ha OTCYTCTBHE 3HAYUTEIBHOI'O T'E€HETHMYECKOTO BKJIaJa CJIaBSIHCKOTO
HaceJIeHUs B TeHO(OHT U3yUYEHHBIX KPHIMCKUX TOMYJISIIUIA.

AHalM3y pacnpeiesieHUs] TPEX BBIIBICHHBIX T€HETUYECKUX CIIOEB («MOPCKOTOY,
«CTETHOTO», IEePEIHEA3naTCKOTON) 3a npeaenamMu Kpeima u 1okaau3aiuu HCTOYHUKOB

OCHOBHBIX MI/II'paI_[I/Iﬁ B KpBIM IMOCBAIICHA CIICAYIOIIas rjiaBa.

64



I'TABA 4. TEHOTI'EOI'PA®US OCHOBHBIX KOMIIOHEHTOB
KPBIMCKOI'O TEHO®OH/JIA

PesynbpraTel cTatrcTHdeckoro aHanu3a reHogonma KpesiMa mo Tpem cucremam
F€HETUYECKUX MAapKEepOB, ONUCAHHbIE B TNPOLLION TJIaB€, BBIIBHIIA CXOJHBIC
3aKkoHOMEpHOCTH. (CrnenoBaTenbHO, NpPH JaJbHEWIIEM W3YYEHHUH MOJIEKYJISIPHON
CTpaturpaguu KpbIMCKOro TeHO(oHJa Mo JI0O0OW M3 3TUX CHCTEM MAapKEpPOB YXKe
APYTMMH METOJaMHU MOJydaeMble MaTTepHbI CIEAYET paccMaTpUBaTh KaK pealbHbIN
pe3ysibTaT, a HE CIy4ailHO BBISIBJIEHHBIE OCOOEHHOCTH WCIIOJb30BAHHOIO THIA
IFeHETHYECKMX MAapKepoB. BBUAY BBICOKOTO MEXKIOMYJISLUOHHOIO pa3HoOOpasus Y-
XpOMOCOMBI ¥  3HAUUTENBHOW M3YYEHHOCTH (Quioreorpa¢puu e€ BapuUaHTOB
(rarmorpymm) B HapoaoHaceneHuu CeBepHoit EBpaszum, kaprorpaduueckuii aHamus
reHoona Kpeima OblT TPOBEICH 1O ATOW CHCTEME MapKEPOB.

JIist Kaxa0M M3 MIECTH M3YyYEeHHBIX momynsnuii KpeiMa ObUTM MOCTPOEHBI KapThl
reHeTHYeCcKnX pacctosHuii Hes (1o Takoi ke maHe u rariorpymi Y-XpoMOCOMBI, Kak
U MHOTOMEpHBIN CTaTUCTUYECKUN aHanu3, cM. pazaen 3.1). BbIsiBIeHHBIE NATTEPHbI
TeHEeTHYECKUX PACCTOSHUNA XapaKTepU3YIOT MPOUCXOKJIEHUE OCHOBBI TeHO(OHIA
KKJ0M MONyJAIuy (OIMCaHo Jlajee B MEPBBIX JIBYX pa3jeliax).

Pacnonaras pesynbTaTaMu aHalin3a, OMUCAHHBIMU B MPOIUION TJaBe, ObLIO Obl
CTpaHHO HE MPOCIEAUTh M Teorpaduio YEeTKO BBISIBICHHOTO IO TPEM CHCTEMaM
MapKepoB «cTenHoro» cinos renodonna Kpeima. [loatomy HezaBucuMo ObLT IPOBEEH
aHaJIU3 PACOPOCTPAHEHHS] KOMIUIEKCa BOCTOYHO-€BPA3UMCKUX ramjiorpynm Y-
XpOMOCOMBI B HacesneHnu KpbiMa u oKpy»Karomux peruoHoB (pazaen 4.3).

Hakonern, ciemys AeAyKTUBHOMY MPUHIUIY (OT OOIIMX 3aKOHOMEPHOCTEH — K
YaCcTHBIM) W TPEHJAM COBPEMEHHON HAyKH, B IOCIICAHEM pa3jielic IIaBbl MPHUBEICHBI
JAHHBIE O HAUMEHEE 3aMETHBIX T€HETUYECKUX CIO0AX (TOUHEe, JakKe «HUTIX»), KOTOphIe
ylaerca TOpocieXuBaTh Mpu  reHoreorpaduueckoM aHanmmze JaHHbIX  NGS-
CEKBEHUpPOBaHUA Y-XxpoMocoMbl. [locneanuii pazngen He CTOJIBKO WILTIOCTPUPYET

KOHKpETHbIE pe3yJibTaThl s reHoponna KpbiMa, CKOJBKO HBIHEIIHME W OyAyliue
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BO3MOXXHOCTH IPUMEHEHHUs HOBEHIIMX MAapKepoB Y-XpOMOCOMBI [UIsl aHAIW3a
reHodon10B. Hampumep, aHanu3a reHeTUYECKUX PACCTOSHUNA HE MO JECATKAM, a YxkKe

MO0 COTHSIM JIOKAJIBHBIX TAILIOTPYII Y -XPOMOCOMBI.

4.1. BrkJjaaa BOCTOYHO-CPeIHU3€eMHOMOPCKUX MUTPAIIMA

TeM He MeHee, aHaIU3 T'E€HETUYECKUX PACCTOSHUN Hesd naxke 1o HECKOJIbKUM
AeCsITKaM MapKepoB Y-XpPOMOCOMBI BBISBIISICT HATJISAHBIE PE3YJIbTAaThl, COMIOCTABUMbBIC
C TOJIYYeHHBIMH B MPOIILJION TJIaBe.

OuepraHusi pPErvoHOB, TJI€ MNPOXKHUBAIOT HauOosiee OIM3KME K TIeHO(POHIaM
KPBIMCKHX TaTap M IPEKOB MOMYJISILIMU, JOCTATOYHO CXOJHBI. HacereHne Maioit Azun,
Kpurta u MHWpana (Pucynok 18). HaubGomee spko 5TOT mnarrepH («MOpPCKOTO»
reHetndeckoro ciosi, PucyHok 18E) BblpaxkeH [Uisi TpPEKOB-pyMEeB, TOPHBIX U
I0)KHOOEPEKHBIX KPBIMCKHUX TaTap: MX T€HETUYECKUE PACCTOSHHUS J0 MOMYJIsSIui
BBHIIICYIIOMSIHYTBIX PETMOHOB cOCTaBisitoT B cpeaHem d=0.21, B To Bpems Kak
reHo(OHIbI YPYMOB U CTEMHBIX KPHIMCKUX TaTap HaxXoAATCs B JBa pa3a Jaybllie OT
uctouHuka «Mopckux» murpammii (d=0.41). Cxoactso reHodonga Kpsima ¢ Mpanom
CKOpee KOCBEHHOE, BBI3BAHHOE CXOJCTBOM Y-XpoMocomMHoro renodonna Hpana c
Anaronueit [Balanovsky et al.,, 2017]. CxoacTBO KphIMCKMX MONYJISILMNA C TpeKaMu
Kputa oxxugaemMo, y4uThIBasi TpeueCKyr0 KOJOHHU3AINIO, KAK U CXOJICTBO ¢ AHATOJIHEH,
MOCKOJIBKY KosoHM3anusi KpeiMa 1mia u3 Manoa3uiiCKUX TpeYecKuX MOJIHCOB, a HE U3
MarepukoBoi [ perumn.

Takum oOpa3oMm, Hambojee BEPOSTHBIM HCTOYHHUKOM «MOPCKOTO»  CIIOS
KpPBIMCKOI'0 reHO()OH/1a MpeicTaBisitoTcs Murpauuu B Kpeim Hacenenuss Manoit Azuu u
OCTPOBOB Jreickoro mopsi. B MCTOpUYECKOM KOHTEKCTE HACTOJBKO CYIIECTBEHHBIN
BKiaJ B reHodona KpbiMa momynsiiiiv 3TOro perioHa MOIJIM BHECTH B aHTUYHOCTHU
(IpeBHETpEUECKHE KOJOHUCTHI U3 MOIMCOB Maioit A3un) u B cpeiHre BeKa (Harpumep,

niepecelieHIbl u3 Bu3aHTuiickoi uMIiepuu mociie e€ 3aBOeBaHMs TyPKaMu).
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Pucynok 18. Kaprorpaguueckuii anaJm3 pacnpocTpaHeHUs] KMOPCKOI0» CJIOSI B

reHo(poH e KOpeHHbIX HApPoA0B KpbiMa (A-JI — KapThl reHETHYECKUX PACCTOSHHUI OT

Ka)KJ0ro CyOdTHOCA KPBIMCKHX TaTap U rpekos, E - ycpeqHeHHast kapTa TeHeTHYECKUX PacCTOSHUM OT

ISITH TIOMYJISIHIA KPHIMCKUX TaTap U rPEKOB — MATTEPH «MOPCKOT0» CJI0s1).
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HekoropbiM HCKIOYeHHEM B JaHHOM cepuu KapT (PucyHok 18) sBustorcs
CTENHBIE KPBIMCKHE TATAPBI, T/I€ 30HAa TEHETUYECKOr0 CXOJICTBA YACTUYHO HAXOAUTCS B
AnaTtonuu (0OBSICHSIETCA MyCTh MEHBIINUM, YEM y APYTUX TPYII KPBIMCKUX Tarap, HO
3HAYUTEJbHBIM BKJIAJJOM «MOPCKOI0» CJI0s FeHO(OHAA), ¥ IPH 3TOM TAK)KE CMEIICHA Ha
BOCTOK, K TIOpKOs3bIuHbIM momyisiiusiMm  CeBepHoro Kaskaza (Pucynox 18]0).
Bo3MmokHO, nocieiHee CBSI3aHO C BKJIAIOM «CTEITHOT0» CJIOSl B TEHO(POHIAaX U CTEIHBIX
KpbIMCKHUX Tatap, W TIOpkoB CeBepHoro KaBkaza (4uro OBUIO OTMEYEHO s
KapaHoraiiesB u KyOaHCKuX HoraineB B [Cxamsaxo u ap., 2013]). Ananu3 reorpadun
«CTEMHOI0» TEHETUYECKOTO CJIos, a Takke pa3paboTkKa 3TOro MpearoIOKEHUs
npuBeAeHbl B pazzaene 4.3. Jlanee ke NpecTaBieH aHAIN3 F€HETUYECKUX PACCTOSHUN

OT KapanMOB, KOTOPBIN BBISIBIIIET HHOMW MATTEPH.

4.2. Bxuaaa nepeaHeazuaTcKUX MUTPauii

[laTTepH MUHHMMaJlbHBIX TE€HETUYECKUX PACCTOSHUM OT KapauMOB OTpa)kaer
reorpa@uio «repeaHeazuaTcKoro» clios HMX TreHO(OHAa, OXBaThiBas MOMYJSALUU
Kagkaza u Ilepenneit Azuu (Pucynok 19). [Ipu 3TOM 30Ha reHETUUYECKOM OJIM30CTH K
kapanmaM (Pucynok 19) na KaBkaze 3HauWTENbHO IIMpPE, Ye€M HAOIIOIAJIOCh IS
CTenHbIX KpbIMCKUX TaTap (PucyHok 18/]): oHa 0XBaThIBa€T HE TOJNBKO TIOPKOS3BIYHBIE,
HO U cocenHue abxa30-aJbITCKHe U Tpy3uHCKHe momyssinuu. CregoBaTtenbHO, 3TOT
naTTepH CBS3aH C KOMIOHEHTOM, OMPEAEISIONIUM OCHOBY IeHO()OHAOB OOJIBIIMHCTBA
nomynsiuii CeBepHoro Kaskaza. Ilokazano, 4To TeHO(OHIBI MHOTHUX TMOMYJISIIAN
KaBkaza chopmupoBanucek ¢ BKIIOYEHHEM KOMIIOHEHTOB JIPEBHETO TMEPEHEa3naTCKOro
renodonma [Yunusbaev et al.,, 2012; Balanovsky et al., 2011, 2017; Cxansxo u mp.,
2013; Teyuex u nap., 2013], mosatromy HX OJHM30CTH K KapanMaM MOXKET SIBISATHCS
KOHBEPI'€HTHOW, OCHOBAHHOM Ha BKIIOYEHUU OJM3KUX MO TMPOUCXOKICHHUIO
nepeHea3naTCKUX FreHeTUYEeCKUX KOMIIOHEHTOB.

O kapanmax Ha bmmkHem BocToke M3BECTHO € KOHIA MEPBOTO THICAYEIETHS

Hameit apsl (VII-1X BB.), a 00 ux nosasinenuu B Kpeimy — ¢ Xl B.. Cunraercs, yto K
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TOMY BpeMeHH c(opMHpoBasiach HE TOJBKO CTpyKTypa reHodonna Kaskasza, HO u
paznuuuns B s13bIkax ero Hapozaos [Balanovsky et al., 2011]. ITostomy 6ojice BEpOSTHBIM
MPEICTABIIACTCS HE CTOJIBKO MPSMOE BKIIIOUEHHE B TeHO(OH/ KapauMOB KOMIIOHEHTOB
u3  pasHbix  nmomyisuumid  KaBkaza,  CKOJIBKO ~ HacieOBaHHE  DJIEMEHTOB
nepeaHeasnaTckoro reHodonaa. B monw3y 3TOro npeamnosioKeHUs CBUIETEIbCTBYET
Tpaauiisg OpakoB TOJIBKO BHYTPH KapauMCKOM OOIIMHBI (BBICOKAs CTEIEHb
AHAOraMuM), KOTOpas coOdrofanach Ha MPOTSHKEHHMM MHOTMX TOKOJICHMM: JaXke B
Havaie XX B. HAPYIIUTEIU 3TOr0 MPABIIIA H3TOHSITUCH U3 OOIIMHBI [ TIOpKCKUE HAPOIbI
Kpeima, 2003]. Bo3mMokHO, HIMEHHO BCIICACTBHE KECTKOW OpadHoi wm3omsmuu (3a 1
ThHICSIYY JIET - 0K0JIO 40 MOKOJIEHNI) U OTHOCUTEIBHOW MAJIOYUCIEHHOCTH MOITYJISILINH,
reHo(oH/ KapauMoB To/IBeprajics Aperdy reHoB 1 mpruoOpen 0COOEHHOCTH, CXOIHBIE C
BBISIBICHHBIMM Ha KaBKka3ze © CIOXUBIIMMCS BCIIEJCTBUE Teorpaduueckoil u
JMHTBUCTUYECKON To/pasnieieHHOoCcTH. Bepudukaius 3TUX NPEANOI0KEHUH TpeOyeT
3HAYUTEIBHOTO PACIIMPEHHS U METOJIOB aHalu3a, U 00beMa JaHHBIX, UTO BBIXOAUT 3a
pamMKd 3aJad  JaHHOTO JHUCCEPTAIMOHHOIO HCCIENOBaHUS, HO IUIAaHUPYETCA

peaIM30BaTh B NAJBHEHUIIIEM.

W S 5 w " 3 a8 3 [ [ [}

«nepepHeaswarckuii» cnoi 5. °C.

T w " .

3 [ ay w

Pucynok 19. Kapra pacnpocTpaHeHusi «iepeaHeasHaTCKoOro» cJjosi (reHeTHIecKue

paccTosTHUSA OT KapauMoB 110 Y -XpOMOCOME).
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4.3. Cieabl MUTpanMii HaceJIeHUsl U3 cTenHO# noJjocsl EBpazuu

['eorpadus cymMmmapHOW 1011 BOCTOYHOEBPA3UNCKUX Taruiorpymni Y -XpoOMOCOMBI
(Pucynox 20) wWIITIOCTPUPYET «CTEMHOM» T€HEeTHUYECKUH MOTOK: OH PacHpOoCTpaHEeH
CIUIOIIHOM mojiocoit oT LlenTtpanbHoli A3um Ha 3amaj 1o Boiru, HO emie 3amaaHee, B
EBporie, BcTpeuaeTcs uIb OTACIbHBIMUA aHKJIABaMU, B TOM YKCIIe HanboJiee 3anaaHbli
aHKJIaB OOHApYKEH y CTEMHBIX KPHIMCKUX TaTap (C IOBOJIBHO BBICOKON yacToToh 19%).
B EBpornie (k 3anagy ot Bomaru), «CTemHONW» T€HETUYECKUM CIIOM CTOJIb K€ BBIPaKECH
TOJIBKO B TMOMNYJIALMIX HOralleB (acTpaXxaHCKUX, CTABPOIOJIbCKUX M KApaHOTAMIIEB).
JlaHHBIN pe3yNbTaT YKA3bIBAET HA TEHETUYECKUN MTOTOK OT TIOPKOSI3BIYHBIX MOMYJISIIIAN
Cesepnoro [lpuxacnus (HoraiiesB wid OJU3KUX UM 10 TEeHOPOHIY TPYMI) B CTEMHYIO

30Hy Kpbima.

15° 20° 25° 30° 35 40°

"cTenHon" cnomn

N = 97046
min =0
max = 0.87
avr=0.14
std=0.21
Riat = 0.05 35°
Rion =0.24
Rmul = 0.24
H; =042
Hg =0.07
Ggr =0.37

® M3yyeHHble NonynALun 0 150 300 km
e —

26" 30° 35" 40° 45 50° 55° 60°

Pucynok 20. Kapra cyMmmMapHoii 4acTOThIl BOCTOYHOEBPA3HiiCKUX ramiorpynmn Y-

XpPOMOCOMBI (C-M217, N-P43, N-M2118, N-F4205, N-B202, N-B479, O-M122, Q-M242, R-M478).
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[{enTpasnbHOA3MaTcKuii cien B reHodoHae kapaumoB (okoso 10%) mpeacrasieH

MIPEUMYIIECTBEHHO OJIHOM peKOW TuHUEH Y -XpoMocoMmsbl - ramiorpymmoi C-P53.1 (y

KPBIMCKUX TaTap He oOHapykeHa). dunoreHerndyeckuii ananu3 ramwiorpymnmnsl C-P53.1

(Pucynok 21) yka3bpiBaeT Ha OJM30CTh M3YYCHHBIX 00pPA3lOB KapaMOB K MOHTOJIaM H

y30ekaM, HO H€ K JBYM KaBKAa3CKHUM HapojaM (apMsiHaM M ajpirediamMm), U He K

CUOMPCKUM MOHTOJIOS3BIYHBIM MOMYJISAIUIM (OypATaM U XxaMHeranam). Mcxonst u3 3Tux

AAHHBIX MOKHO IPCAIOIIOXUTb IHPOUCXOKIACHUC 110 My)KCKOﬁ JIMHUM YaCTH IPCIAKOB

KapauMoB ¢ peakoil ramorpynmnoi C-P53.1 u3 3amagHbix obsactei

Asun.

Phenotype
. Armenians
|:| Buryats
. Karaims
|:| Karakalpaks
|:| Kazakhs
. Khamnegans
. Mongols

. Temirgoys
Uzbeks

[lenTpanbHOM

[
&
s ._l-._-
S Y

Pucynok 21. ®usioreneruyeckas cetb ramiorpynmnsi C-P53.1.

HpI/IMe'-IaHI/Ie. Ha PUCYHKE CHMHUM IBETOM 0003HaYEHBI TAIIOTHUIIBI KapanMoOB (Ha HHUX YKa3bIBarOT

CTpEJIKH), LIBETOBbIE 0003HAYEHUsI FAIUIOTUIIOB U3 JPYTUX MOMYJISALMHA IPUBEIEHBI B JIETEH/IE.
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4.4. Bo03MOXKHBIH reHeTUYeCKH I BKJIA/I MHBIX MMOMYJISIIUI

Tpu reHeTHYEeCKuX CIos — «MOPCKOW», «HEPEAHEA3UaTCKUN» U «CTEHHON» -
OTpa)karoT OCHOBHBIE UCTOYHHUKHU (opMHUpOBaHUA nomyssinuii KpeiMa 3a nmocieanue Tpu
TBICSYEIIETUSI, HO BPSJ JIM HUCUEPIBIBAIOT Bce. [IMJIOTHBIN ATam aHanu3a MOJHBIX Y -
XpOMOCOM B paMkax Toyibko Tpex ramiorpynn - GI, N3 u Rlb — oOHapyxui
JOTIOTHUTEIIbHBIE (XOTS M «TOHKHE», HEOOJIbIIINE 10 YacToTe) ciion reHodonaa Kpoima.

OWIOreHETUYECKU AHAJIU3 TIOJIHBIX MOCIEA0BATEIBHOCTEN Y -XPOMOCOMBI JIJIS
oOpasnoB ¢ ramaorpynmnoii R1b-M269, npexactaBisiomux MOnyasiuyd 3anagHou U
Bocrounoit EBponbl, 3akaBkas3bs u Kpbima (PucyHok 22), BeisABIISET: A) pa3aesieHue Ha
JIBE€ BETBU — «3aMaJHYI0» U «BOCTOUYHYIO»; MOJIOKEHHWE T'€HOMOB YKPauHIIEB, MOKIIU U
JIBYX KPBIMCKHMX Tarap B «BOCTOYHON» BETBU. JlanbpHelIlee COBMEIIEHUE IMOJIHBIX Y -
XPOMOCOMHBIX  JAHHBIX MPEACTABUTEIEH SIMHOW  apXEOJIOTUYECKOM  KYJbTYPbI
(ommyonukoBansl B [Haak et al., 2015]) ¢ momydeHHbIM (UITOTEHETUYECKUM JIEPEBOM
OOHapY>KMBAIOT HauOoJiee BEPOSITHOE TMOJOKEHUE JTUX JPEBHUX OO0pa3loB B
«BocTtouHOM» BeTBM R1b-M269 [Balanovsky et al., 2017]. Kpome Toro, BbIsSBIsSETCS
HaumOoJbIIasi TeHeTuYecKas OJM30CTh JIBYX APEBHUX T'€HOMOB (00pa3ilbl M3 CTOSHOK
ExarepunoBka u Jlomatuno I) mo Y-xpomocomMe K o00pasily HXHOOEPEKHOTO
KpbiMckoro tatapuHa (Pucynok 22). Ilomy4yeHHble pe3ysibTaThl MOTYT yKa3blBaTh Ha
TeHETUYECKYIO CBSI3b Oosiee paHHero HaceineHus KppiMa cO CTEMHBIMH KOYEBHUKAMU
OpOH30BOTO BEKa.

AHanu3 11y0OoKOW (UIOTEHETUYECKON CTPYKTyphl W reorpadum cyOBeTBe
(Pucynok 23) BHyTpu apyroil ramitorpymmbl Y-xpomocombl — N3 (N-M178) —
oOpalllaeT BHUMaHUE cpa3y Ha JiBa reorpaduueckux HampaieHus: Bocrounyio Epormy
u Monromuo. Pe3ynbrarel cyOTHNIUpOBaHUSI BCeX OO0Opas3loB KPBIMCKHUX TaTap C
ramtorpynmnoit N3 (N=12) orpaxaroT NpuUCyTCTBHE TOJIBKO JIBYX M3 JIE€BSITU OTKPBITHIX
cyoserseil [[lumie et al., 2016], npuyeM U3 HUX JOMUHUPYET HE KMOHTOJIBCKAs BETBb
N3a$5, a «banro-cnaBsHckas» BeTBb N3a3. B nanOonblieil creneHu BKJaj CyOBETBH

N3a3 npencraBieH y crenHbix KpbiMckux Tatap (Tabmuma 7). Ilpu Tom, 9To BO3pact
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o0enx cyOBeTBeN COCTaBIISIET OKOJIO 5 ThIC. JIET, IPOHUKHOBEHUE UX Hocutese B Kpbim

MOTJIO MPOUCXOANUTH HC PAHCC HCOJINTA — 6p0H30BOFO BCKa.

ID's of the seven Yamnaya genome splace
down this tree:

A | l0231| mml Inﬂ29| mﬂaal \ula@l 10443‘ I}MA‘

[AGE=6200+/-900y]

1
07186135" G>C
136208517 G>A

53 1 T
[NCHNG=2] 19048302 T>G

| [NCHNG-3]
JAGE-5500+/-800y]

[AGE-=6300+/-600y]
09084870 G>T
14641193* C>T 13716801 C>T
16751825 G=A 14213646 G>A
17589518 C>T [~ i 4 [NCHNG-=2]
17844018% T>C
T =G AGE=5900+/-60)
18907236* A>C ]
NCHNG=7]
07404964 T>G
AGE=4800+/-700 09520859 G>A
09762847° A>G
15689304 A>G
08796078* C>T 22157311* CoA 17684609% A>T
[NCHNG=1] TNCAN 17713385 A>T
18755279° G>A
[AGE=3800+/-400y] [AGE=5100+/-300y] 21481015 T>G
03716384 T 22461390 C>T
04874487 C>A 24371670 A>G
06766754 T>G INCHNG=10]
07757707 C>1
07872916 GoA [AGE=4800+/-300y]
08021206 C>T
08070206 G>A
08152361 C>A 07065166 C>A
02713293 T>C 08346600 G>1 07846598 A>G
06882931 T>A 08450585 T>C 14168534 GT
07193830° C2G 08472748 T>C 15275092 G2A
07294108 A>T 08622024 G>A 15720189 T>A
07571621° 136 08966908 G>A 16269944 T>C
08240152 G»A  D2727428C>G 03366876 T>C 09786531 126 16472873 A=G 07542996 A>G
08568432 T>G 02851690 A>G  DBOSK193 G>T 13490202 A>C 17232265 GoA 07984128 C>T
08611753 G>A 07674572 G>A 08123482 A>G 14003151 T>A 17764172 C>T 08703260 A>T
09515277 C>A  07907577C>G  08A63781° G=T 14050313 G>A 18823121 C>A 08711993 A>G
09862750 GoA  DB3BOS2BC>T  09031181° (=G 02752365 G>AR 14348250 C>A D2 709588 T>C 19442185 GoA 0B272694 GoA
02841575 C>G 13667816 (>G 08515748 A>G 00119162 C>T 07283770 T>GIR  14496441° G>T 07501829 C>T 21493126 C>A
02841576 (36 14346484 G>A 08636060 C>A 00227801 T>A  08067783° Al 14807098 A>G 07693394 T>C 21560572 GT
07868330 (>G 18609844 A>G 09754791 T>G  09522033T>C 08631242 G>Tl 15798846 T>6 07805233 A>G 21879773 T>A 14050928 G>C
08526692 C>T 14730366 C>T  13820238Cs>A 09522037 C>T 08683478 G>Al 15859106 C>1 08378451 ASG 21961185 C>A 14083674 G>A
08573806 GA 15026253 C>T 14585037 A5G 09837634 AsC 09147152 T>Cll 16103434 AsT 543630 G>T 21987083 A>G 15364316 C>A
085098687 C>T 15508140% T>G 14861066 C>A 13230873 A>T 09147153 A>GR 16387143 C>T 609350 A>G 2607713 G>A 15041782 A=T
09108431 C>T  06997451% C>T  16310705% GoA 15226371 T>A 13454892 C>T 09398580 T>GI 16461948 C>T 762841 C>A 23008285 C>T 15996695 C>T
09386009 T>C  0767870BC>T 179220667 GsA 15226377G»A  13661311C>G 09796768 G-Al 16491398 G>T (09517622 T>C [NCHNG-18] 16195106 T>G
13660495 (>T 08264885 A>G 180036267 T>C 15226381 T>C  13661316G>C 09844145 -G 16863262 C>1 4049710 A>G
14218068 C>T 09150049 T>A  18021350% C>T 15226300C>T  14202408A>G 14375871 A-Gl 16922903 G>A 4612404 G>C [AGE=2600+/-100y]
14991735° G»A  13713821G>A 181674797 A>G 15226305 T»A  14242418G>A 15437167 -Gl 14899415 G>A
15043336 C>A 13714709 T>A 18638534 A>G  16803608G>A 14367260 A-C 15807129 A-G 5 15496104 C>1
15078095 G>T 14528191 G>A 18670504 T>G 17119882 T>C  LAA67033 kG 16132486 T>G 16131557 G>A 01899930 (>T 06935754 T>A

16409213 G=A 17488677 C>T 18724380 C>T 17394067 A>T 14467041 G>A 16377483 A>G 16208184 C>6 0794797 C>T 08200019 C>1
16461938 T>C 18260585 T>C 18821070 G>A 17492767 T>G 14899465 A>G 16564931 A 16918745 T>C 08179846 T>C 08525862 A>G.
16524131 G»T 18765352 C>G 18986732 T>C  18221534T>G 15601304 C>G  16591918* G: 18592585 A=G 17054036 A>T 08418404 G>C 14813186 C>T)
16765867 C>G 19360754 T>C 21002502 A>G  188190117>C 16850494 G>A  16870183° G=@ 18640783 G>T WHI7693122T>A 08514871 GoA 15500190 C>T
17510838 C>6 19430095 C>T 21706279 T>C  18866228A>6 17114794 C>T 17212732 T>Cl 19292902 A>G 7794253 G>T 08535371 A>G 16434339 ASC
18664151 A>T 22460757 A>C 217063607 A>T 19069867 A>G 17755022 G=A 17324164 G>Gl 19364810 G=-A BHIS562401 T>C  OBS4842 C>T 16638575 (=G
18917851 C>A 22461369 G>A  21827794" A=C 19116326 T>C  18424895A>G 17533519 G>A 9243046 T>C  08711340C>A 17051636 T>C.
18927898° G=C 22477071 T>C 22228854 T>A 19224445 A5G 18598599 G>A 17658589 C» 1169972 T>C 00132590 T 17180128 A>G.
21

921677 A>C 22478053 T>A  22271724G>T 19250454 4>G 18703518 A>G 17659879 A>G 88360 C>T W@1301950C>6G 15558405 T>C 17772482 TaC
22463208 C>T 22478083 G>T  22293941" (>G  19276328C>G  1B/57595T>C 17804017 1>l 21479423 C>T 15753967 0>G 17821238 C51
22469813 A>C 22483412 A>C  22440376° G>A 21815867 A>G 18765997 C>T 17946919 G £21800547 T>C 15952239 A>G 18107666 T>G.

20571537 (>T 22867584 T>A 22479790 A>T 21826155G>T 19500793 G>T 18591119 T>CH 21893552 C>1 15989023 G>T 18944299 G2A
22663531 C>T 22969540 G>T  22483650% (5T 21853038 T>C  19842035T>6 19501045 T>() 2 22242052 A>T s A 19696721 A>G.
20607804 (>T 22971081 G>A 22895005 G>A  224586BA T>A 22404650 T>A  J0B10443 o] 22462878 G>A 16857475 C>T 20627400 TG
20804943 G>T 23241162 C>T 23283320 AT  23076115% (>6 22061085 C>T 12458732 A> 23642033 A5G 18813830 C>A 22160313 AsC
23007741 T>A 23350347 GsC 23650434 C>A  23008BRG 1>C  20471072C>T 22485471 T 23330960 T>C 94390508 A>G 21257365T>C 22454450 56
23426367 (>G 23842088 A>G 24521773 C>T  23421B0AG>T 22505540 (>G 22606481 T-AS 26501830 A>G 24477342 T>C 22003004 C>A 22466344 A>T
24401075 T>C 28766029 CoA 27712681 A5G 24426973 C>T  23304347G>A  23709848° T>@ 27231681 G>A W95113771G>A  24444900G>A 22858641 T>C 06753511* G>A
[NEMN‘GJH [NCHNG=25]  [NCHNG-41]  [NCHNG-36]  [NCHNG-36]  [NCHNG-32] @ [NCHNG-49] NCHNG=32]  [NCHNG-13]  [NCHNG-19] 8 [NCHNG-136] [Ncrwc—.sz]

| | | | | | | | 1 |

Holland Germany France Ireland Armenia England Crimean Tatar-1 Moksha Ukrainian-2 Ukrainian-1 rimean Tatar-2 Outgroup

B POS SNP name REF | ALT | ANC | DER

7186135 22103/CT51078 6| ¢

8502236 | L51/M412/PFe536/5167 | A | G

14629851 Y¥4371/28128 G| A

16898262 6| T

17589518 7| &

17844018 L11/PF6539/5127 [  §
18907236 P310/PFE546/5129 [ A

22157311 P312/PFE547/5116 A 3

Pucynox 22. JlomosiHuTe/bHBbIEe cJioM reHo(onaa Kpbima, BbIsiBIsieMble TPHU

yriay0jeHHoM aHaau3e ramiaorpynnbl R1b Y-xpomocombl. A. ®uiorenernucexoe
nepeBo ramtorpynnsl R1b-M269 (cuHUM BBIICIEHO IMOJO0KEHHE 00pa3lioB KPBIMCKUX TaTap). b.
Tabmmua wmyranmii BHYTpH Tamiorpynmel  R1b-M269, BcrpeueHHbIX B oOpasnax —sMHOU

apXeoJIOTUYECKON KYJIbTYpHI.
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Pucynoxk 23. Kaprtsl pacnpocrpaHeHusi cyOBerBeil ramiorpynnbl N3 Y-

xpomocombl: N3a3 (cmpaBa) m N3a5 (caesa) [[lumie et al., 2016].

Takum  o0pa3oMm, HayaJbHBI 93Tall  MW3YYEHHS TMOJHBIX Y -XpPOMOCOM
oOHapy>KMBaeT BEPOSITHYIO CBA3b HaceleHus: KppiMa ¢ reHOMaMu MHAMBHUIOB U3 CTENEH
EBpaszuu OpoH30BOrO Beka (SMHOM apxeosiormueckod KynbTyphl [Balanovsky et al.,
2017]) u ucrounukamu «eBponeickux» (N3a3) u «azuarckux» (N3a5) HeonUTHUECKIX
BapuanToB ramorpymnmnsl N3 B Ceepnoit EBpazuu [[lumée et al., 2016]. Takue (moxa
pa3po3HEHHbIE) JaHHbIE MOTYT OTpakaTb Kak cheAbl CKAQoOB U capMaroB
(MpaHOSA3BIYHBIX COOOIIECTB OPOH30BOTO BEKa, NMPUIIEAIINX C BOCTOKA B €BpOIECKUE
cTenu, B ToM 4uciie U B Kpbim), Tak 1 Oosiee JpEeBHUE CBSI3M HACEIECHUS MAaTEPUKOBOM

Bocrounon EBponsl 1 KpsIMCKOTo moiayoctposa.

Tadauma 7. Yacrorsl cyoBerBeii ramiorpynmbl N3 (N-M178) Y-xpomocombl y

KPBIMCKHMX TaTap (4rciio oOpasIon)

N3a3-VL29 N3a5-F4205 N3a*
Kpsbimckue TaTapsbl 8 3 1
HOxxHOOepexHbIe 1 1 0
['opHbIe 2 1 1
CrerHble 5 1 0
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I'/TABA S. XAPAKTEPUCTHUKA HPEJAKOBbIX MOy JISAIUN
KOPEHHOI'O HACEJIEHUA KPBIMA METOAOM ADMIXTURE

OmHMM W3 TPEHMYIIECTB TIOJHOTCHOMHBIX ITaHENCH TeHETHYECKHMX MapKepoB
SBIISIETCS. BO3MOXKHOCTH MOJICTIUPOBAHUSl CTPYKTYpPhl HHIWUBUAYATBHBIX T'C€HOMOB
(COOTBETCTBEHHO, W TOMYJSAIMI) TO BKJIaay KOMIIOHEHTOB Pa3HOTO TE€HETHYECKOTO
npoucxoxaeHuss. OIHUM U3 SIPKUX MPUMEPOB YCICIIHOTO HCIOJb30BAHUS TaKOIr'0
aHanmu3a sBisiercs padora [Li et al., 2008], onmyOnukoBanHas B Science aecsATh JieT
Hazaza. B [Li et al., 2008] ¢ momomsto maketa STRUCTURE [Pritchard et. al. in 2000]
ObUla TIOKa3aHa CTPYKTypa reHooHAa MHUpa IO BKJIAXy OCHOBHBIX MPEIKOBBIX
KOMIIOHCHTOB. AHAJIOTMYHBIM TI0 HJEe, HO HHBIM II0 MPOrPAMMHOM peaTu3aliuu
seisiercs: maker ADMIXTURE [Alexander et al., 2009; 2011]. MogaenupoBanue ¢
nomoimplo  ADMIXTURE, Hapsny ¢ aHaau3oM TIUIaBHBIX KOMIIOHEHT, CTajo
HEOTHEMJIEMON  YacThI0O MHOTHUX  MEXKIYHAapOIHBIX  HMCCIEAOBAaHUW, TIO3BOJISSA
paccMOTpPeTh OJTHU M TE XK€ JIaHHBIC KaK MpH pa3HOM MaciiTade (OT WHIANBUAYATHHOTO
TEHOMa JI0 MHPOBOTO reHO(OHZA), TaK M MPH PA3JIUYHBIX THUIOTE3aX (pa3HOM YHUCIIe
TPE/IOoJIaraeMbIX MPEIKOBBIX MOMYJISLIH ).

C nomompto Merona ADMIXTURE Obi1 mpoBeieH W aHamu3 CTPYKTYpHI
renodonaa Kpemva. [Ipexne oOCy)aeHHs MONTYYEHHBIX PE3yIbTaTOB MOJEIUPOBAHMUS
(pazgen 5.2.) ¥ UX COMOCTABIICHUSI C UTOTAMM U3 JIBYX MPEAIIECTBYIONINX TJaB (pasnaen
5.3.), B paszaene 5.1. KkpaTKo omucaHbl BHIOOP ONTHUMAJBHBIX MapaMETPOB aHAIM3a W

0COOCHHOCTU UHTEPIPETALNH PE3YIHTATOB.

5.1. BoisiBleHHE ONITUMAJIBbHBIX apaMeTpoB aHaan3a MetoaoM ADMIXTURE u
0C00EHHOCTH MHTEPNpPeTAIIUN
OcHoBHas cyTh aHanu3a ¢ nomoibio Merona ADMIXTURE — mposepka cepun
runoTe3 (0 pa3HOM YHCIIe TPEANoaraeéMbIX MPEIKOBBIX MOMYJISAINI) HA OJTHOM U TOM

xe wmaccuBe JaHHbIX. Anroputm ADMIXTURE  npunumaer Ha BXOJ€ TOJIBKO
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TCHOTHUITHI (B JaHHOM ciydae - mo naHemu 105 teic. Hecnemienapix SNP ayrocomHOro
reHoMa, O OJITOTOBKE JAHHBIX — CM. B pazjene 2.6), s KaxJa0ro u3 KOTOPbIX yKa3aHO
TOJIBKO HMsi oOpasma (rpynmupoBKa OOpa3oB MO TMOMYJSIUSAM MPOBOJUTCS
MOJIb30BATENIEM YXKE IIPU BU3YaJU3aIMK pe3yJibTaTa pacyeToB). st mpoBepKH Kaxaou
TUMNOTE3bl MPOUCXOIUT pacueT BKJIaAa KaXKIOro U3 MPE/oJiaraeMbIX KOMIIOHEHTOB IS
KQKJIOT0 MHAUBUAYAJIBHOTO T€HOMA: JIOJISI KaXJI0T0 KOMIIOHEHTa MOKET COCTaBUTh OT
0% 1o 100% (cymma noneit Bcex KoMnoHeHTOB B utore coctaBut 100%). bonee toro,
TaKOM pacyeT JIsl KaKJA0W TUIOTE3bl MPOBOAUTCS BO MHOTUX MOBTOPHOCTSAX (B JJAHHOM
anasimze - 100). MabiMu cnoBamu, B pesynbrare aHanuza ADMIXTURE Ounaphnas
Ta0JIMIa TEHOTUTIOB «KOHBEPTUPYETCS» B Ooyiee YIOOHYIO MCCIEIOBATENIO TAOIHITY C
JIOJISIMH TIPEAKOBBIX KOMITOHEHTOB JIJIsI KaXKIOTO o0OpasIia.

[IpocTelimas rUnore3a, WM MHHUMAJIbHOE YKCIIO MPEIAKOBBIX KOMIIOHEHTOB,
coctaBiisier 2 (obo3nauyaercs k=2). Ilpu TakoM YCIOBHM aJrOPUTM HCXOAHUT W3
MPEANOIOXKEHUs, YTO JUIsi BCEX WMHIMUBHUIOB B aHAJM3€ CYIIECTBOBAJIO TOJIBKO JIBE
3HAYUTENBHO pa3IMYaroUIuecss Mexay coOON MPenKOBbIE MOMYJISLUUA, U PACCUUTHIBACT
BKJIQJI KQXKJIOM M3 HUX B T€HOTHIT KaXx710ro oopasna. [IpoBepka cieayromieit runoTesbl —
0 TpeX npeakoBbIx momynsmusax (K=3) mams Toro ke Habopa IeHOTHUIIOB — HPOUCXOIUT
HE3aBUCHMO, U aHAJIOTMYHO C MOCIEAYIONIMMU TUIoTe3aMU. MakcUMaabHO BO3MOXKHOE
YUCJIO TMPEIKOBBIX KOMIIOHEHTOB OMPEAENSIeTCS YHUCIOM O0pa3lloB B aHaIU3e:
TEOPETUYECKH MOKHO JIOBECTHM pacyeT J0 BBIJACICHUS B KauyeCTBE OTIEIbHBIX
MPEAKOBBIX KOMIIOHEHTOB KaXKIbld TeHOTUM... OJJHaKO B HAay4YHBIX HCCIIETOBaHUSIX
BEPXHsISl TPAHMIIA YHUCJIa TTPEIKOBBIX KOMIIOHEHTOB OIPEAEIIsIeTCs 3ajadaMu, U OOBIYHO
cocraisgeT okoiyio 20-30 (T.e. pacueT MPOUCXOJIUT VISl BCEX TUIIOTE3 B AMANa3zoHe OT 2
10 20 wm go 30).

B nannoif pabore mMonaenupoBaHue CTPYKTYphl reHooHaa KpeiMa ¢ mOMOIIbIo
ADMIXTURE 65110 nipoBesieHo st 725 WHAUBUAYAIbHBIX TEHOMOB U3 44 momysisiiuit
(IpeuMyIecTBEHHO €BPa3UMCKUX, MITh U3 HUX — KPBIMCKHE TaTapbl U TPEKH) Mpu K oT

2 no 18. IlpenBaputenbHbld aHAIN3 COMOCTABUMOCTH PACUYETOB ISl KaXKJO0M TUIOTE3bI
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(ypoBHs K) Obul mpoBenmeH ¢ momomibio (yHKmuH npaBrononodusi (Pucynok 24).
HaubGonee moctoBepHBbIE pe3ynbTaThl OBUTM TOJNYyYeHBI TpH 3HadYeHHsX k 2-7, 11 wu

MCIIOJIb30BAaHBI JJIsl BU3YAIM3AIIMU BBISIBIIEHHBIX NTaTTepHOB (PrcyHok 25).
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PucyHnok 24. Br10op ¢ noMomib0 GyHKIHHA NPaBAONOA00HUS ONITUMAIBHOIO YHCIA

k B anaausze ADMIXTURE.

HyXHO OTMETHTBb, 4YTO Ha YpPOBHE JBYX IPEIKOBBIX KOMIIOHEHTOB JUIS
UCIIOJIb30BAaHHOTO HAOOpa JaHHBIX  BBIIENSETCS BKIAJ — «a(pUKAHCKOTO» U
«OO11EeBPA3UIICKOT0» KOMIIOHEHTOB. «A(PUKAHCKUN» KOMIIOHEHT B JIAaHHOM aHAJIN3€
BBISIBJIEH TOJBKO B mnonyisiuusx Adpuku roxHee Caxapbl (0ojee MOJOBUHBI

reHopoHaa) u Ha bmmwxkHem Boctoke (okoyio aecsiToil moiau reHodoHma), B IPyrux
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€Bpa3suiCKUX MOMYJSLUUAX OTCYTCTBYET, U 3Ta 3aKOHOMEPHOCTh BOCIIPOM3BOJIUTCS Ha
BCEX JAJIbHEWIIUX YpPOBHSX YHCIA MNPEIKOBbIX KoMnoHeHTOB (Pucynok 25). Bknaa
«00IIeeBpa3UiiCKOr0» KOMIIOHEHTa TpH K=2 OXBaThIBaeT BCE MPEICTABICHHBIC 3/IECh
nonynsiuun  EBpazum, uyto HewuHpopMaTUBHO Il paccMmorpeHus. I[lostomy mis
JanbHeuero o0cyxaeHusi ObLTM BHIOpPAHBI MOCIEAYIOIIME YPOBHU UHMCIA MPEAKOBBIX
KOMIIOHEHTOB.

B ciiyuae tpex mpeamonaraeMbix npeakoBbix nomyisiiui (K=3) B reHodonmax
€Bpa3MiCKUX TMOMYyJSIIUSAX BBIAEISETCS BKJIaJ YCIOBHO «OOIIEEBPOIEHCKOr0»
(buonetoBriM) U «OOlIEA3MATCKOTO» (OpaHX)EBbIM) KOMIMOHEHTOB (Pucynok 25,
HWKHSS TIojloca pucyHka). [Ipu 3ToM BKIa «00IIeeBpONeiicCKOro» KOMIIOHEHTa TIOYTH
MOJTHOCTBIO OXBaThiBaeT reHodona Kpbima, 3a HCKIIOYEHHEM CTEMHBIX KPBIMCKUX
TaTap, IJlé Ha JOJI0 «OOIIea3suaTcKoro» KOMIIOHEHTAa MPUXOJUTCS OKOJIO TpPEeTU
reHooHa.

MogenupoBanrie npu K=4 Ha TOM K€ MacCHUBE [aHHBIX NPEJCTABISCT
nojipa3/ieJIecHue BKJIa/la «OOIIEEBPONEHCKOW» MPanomysiiud Ha «EBPOIMEHCKUI)
(romyObIM) ¥ «OJMMKHEBOCTOUHBINY»  ((PUONETOBBIM) KOMIOHEHTBI, MpPU 3TOM
COOTHOILIEHUS «a()PUKAHCKOTO» U «OOIE€a3UaTCKOr0» KOMIIOHEHTOB BOCIIPOU3BOASTCS
u3 npeabiayiiero pacyera (Pucynok 25, Bropast cHuzy nosoca). B nonynsiusax Kpsima
npu K=4 Ha J0MI0 «eBpOMEHCKOro» KoMmmoHeHTa mnpuxomutcs 40-50%, wu,
COOTBETCTBEHHO, Ha OO «OJMKHEBOCTOYOrO» KOMIOHEHTa OK0J0 20% y CTEemHBIX
KphIMCKUX Tatap U 35-60% y octayibHBIX 4yeThipex momyisuuii (Pucynok 25, BTopas

CHHU3Y CTPOKA).
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PucyHnok 25. Bkiag npeakoBbIX KOMIIOHEHTOB B reHo(onx Kpsiva n nomyJissumii

5) npuBOUT K

TectupoBaHue THUIOTE3bl O TSATH NPEIKOBBIX momysusax (K

EsBpazuu (mogempoBanue merogom ADMIXTURE).

, I «CUOMPCKHU
«BOCTOYHOA3UATCKOTOY

)51

o

5 BKJIag «CHOUPCKOTOM
79

) I[OMPIHPIpy}OI]_[I/Iﬁ B IOIIYJOUAX KHUTAWICB W AIIOHIICB

)

(opamxeBblif), HanOOJIee BBIPAKEHHBIN Y SIKYTOB (PUCYHOK 25, TpeThsl CHU3Y JiHUS). B

(v

OpaH>KEBBII
KOMITIOHEHTOB HamOoJiee MPECTABICH y CTEIMHBIX KPHIMCKUX TaTap (CyMMAapHO OKOJIO

MO/IPA3NIETICHUI0 «OO0IEea3naTCKOro» KOMIIOHEHTAa Ha «BOCTOYHOA3HMATCKUWY» (TEMHO-
TpeTH reHodoHIa) U pacnpeaenseTcs B cooTHomennn 2:1 (Pucynok 25, Tpetbsi cCHU3Y

renoponae Kpeima mnpu K

JVHUS).



Ha ypoBHE mIeCTH TMIOTETHYECKUX NMPeaKoBbIX momysusiui (K=6) Bwigensercs
«TepeIHea3uaTCKUi» KOMIOHEHT (MOKa3aH 3€JIEHbIM), KOTOPBbIM BMECTE€ C
«OJIMYKHEBOCTOUYHBIM» M «EBPONEHCKUM» OXBAaThIBA€T OOJIBIIYIO YacTh Pa3HOOOpa3us
3amannoit EBpasum (PucyHok 25, TpeThsi cBepxy moiioca). B ctpykrype renodonma
Kpbima Ha 10110 3TOr0 KOMIOHEHTa NMPUXOAUTCs 0K0JIO 20% y CTEMHBIX KPBIMCKHX
tarap ¥ 35-55% y OoCTaNbHBIX YETHIPEX NOMYJIALM.

AHanu3 naTTepHOB MPEAKOBBIX Homysiiui it Kpeima Ha ypoBae K=7 (PucyHoxk
25, BTOpas cBepxy nojoca) NoJApoOHO PACCMOTPEH B CIEIYIOLIEM pa3Jiele B KOHTEKCTE
OKpY’KaroIuX TeHO(POHIOB.

[TocnenHeM W3 JOCTOBEPHBIX YPOBHEH MPEIKOBBIX MOMYJsIuil sBisercss K=11
(Pucynok 25, Bepxusis mosioca). B renodonae Kppima y CTemHBIX KPBIMCKUX TaTap Ha
ATOM YpPOBHE aHaln3a J00aBISETCS BKIAJ «IPUYPAIbCKOTO» (TIOKa3aH KPaCHBIM)
KOMITOHEHTA, Mpeobiiaatoiiero B reHodoH e Oalkup 1 dyBaileid, HO 3aMETHOTO TaKKe

B nonyJsinusx Lentpanbaoit Azun u Cubupu.

5.2. Ctpykrypa reHo¢oHaa M3y4eHHBIX MOMYJISIUI IPU CeMH BEPOSITHBHIX
NMpeIKOBbIX FPynmax

OnTuMallbHBIM ~ JIJIL  MOJAPOOHOr0  PacCMOTPEHHUs CTPYKTypbl reHodoHa
KPBIMCKHX TaTap W TPEKOB OB BRIOpAaH YPOBEHb CEMU THMOTCTUYECKHX IMPEIKOBBIX
nomyssiiiuid (PrcyHOK 26), KOTOPBIN OTJIMYAeTCs OT MPEIbIaymero pacuera (mpu K=6)
noipasfieJIeHueM «OJIMKHEBOCTOUYHOTO» KOMIIOHEHTA Ha JIBa, CXOIHBIX MO Teorpadum
(ycnoBuo HazoBeM ux 2K u 3K).

ITo cnekTpy ueThipex npeakoBbix kKommnoHeHTOB (2K, 3K, «mepenHeasnaTckoroy
4K u «eBporeiickoro» 5K) ropHeie u 10)KHOOEpEKHBIE KPHIMCKHE TaTapbl, YPyMbl U
pyMeu OuYeHb MOXOXKH Mexay coboil. Cpeau BOCTOYHO-CPEAU3EMHOMOPCKUX HApOOB
ATU KPBIMCKHE OIS OMKE CKOpee K COBPEMEHHBIM IpekaM, 4eM K TypKam, 4To
MOKET yKa3bIBaTh HAa MPOUCXOXKACHUE TeHO(POH 1a TOPHOTO U H0KHOOEepexkHoro Kpbima

OT HaCCJICHUA, OJIM3KOTO COBPCMCHHBIM ITOITYJIAIHUAM bankan H, B HCMHOI'O MECHBIIICH
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Mepe, Mayoii Asuu. HHBIMM cCllOBaMH, 3TOT pe3yJIbTaT TaKXe YKa3blBaeT Ha
npeo0Iaiamuii BKIaJ «MOPCKO» — BOCTOYHO-CPEIU3EMHOMOPCKONW — MUTpAIliU B

reHoong Kpeima.

Kpbim
[}

KpbIM.TaTapbl HOXXHOGEpeXHbI
KpbIiM.TaTapbl ropHble
KpbIM.TaTapbl CTeNHbLIE
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Pucynok 26. Pesyabrarsl anaaunsza meroaoM ADMIXTURE npu k=7.
B HmwxkHell yacTu pHCyHKa NpPEICTaBICH BeCh MaciuTad aHaiau3a, B BEpxXHEH —

npubnmxeHs! nonyisiuu Kpeiva n Hanbosee nHPOpMaTUBHBIC TTOMYJISIIMA CPABHCHHUS.

CrenHble KPbIMCKHE TaTapbl OTJIMYAIOTCS OT OCTAJIbHBIX KPBIMCKUX MOMYJISLUN
(ro’kHOOEpEeXKHbIE M TOPHBIE KPBIMCKHE TaTap, TPEKH YPyMbl U pPyMeH) BBICOKUM
CYMMapHBIM BKJIaJIOM (TpeTh T€HO(OHA) IBYX BOCTOUHBIX MPEIKOBBIX KOMIIOHEHTOB -
"cubupckoro" (6K) m "Bocrounoazmarckoro" (7K). Ilo cooTHOIIEHHIO 3THX ABYX

KOMIIOHEHTOB B TE€HO(OHJE, CTENmHble KpbIMCKHE TaTapbl B Macmitade CeBepHOit
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EBpa3nn Hanboiiee CXOAHBI ¢ NONYJLUAMU 3aMaJHbIX peruoHOB LleHTpanbHol A3uu u
Horaliamu mnpeakaBka3ckon crenu. MHpiMu cioBamu, Ha auarpammax ADMIXTURE
Bikiag 6K m 7K mpenkoBBIX KOMIIOHEHTOB OTPAaXKaeT CTPYKTYpPY «CTEIHOTO» CJOsA

renodonga Kpeima.

5.3. Ctenenb corjiacoBaHHOCTH pe3yiabTaToB aHaau3a ADMIXTURE ¢ apyrumu
NOJy4YeHHbIMH TaHHBIMU

[TaTTepusl cTpykTyphl reHodonaa KpbiMa 1o BKJIaqy NMPEIKOBBIX MOIMYJISILIUIA
JOCTaTOYHO OJIM3KM TMOKAa3aHHBIM B MPEIBIAYIIMX JBYX IJIaBaX C HNPUMEHEHUEM
CTaTUCTHUYECKOT0 M KapTOrpapuuecKoro noaxo10B.

BocnpousBoaurcs paznuune reHopOHIO0B CTEMHBIX KPHIMCKUX TaTap U YeThIpex
APYTUX MOMYJSAIUN (KPHIMCKUX T'PEKOB, TOPHBIX U HKHOOEPEKHBIX KPBIMCKUX TaTap).
W 310 pasnmnuue mo-NpexHEMy OINPEAENAeTCs 3HAYMTENIBHBIM BKIIAJOM «CTEITHOTO»
TeHETUYECKOT0 KOMIIOHEHTa (MaKCHUMAaJIbHO BBIPAXEH y CTEHHBIX KPBIMCKUX TaTap, B
pa3bl HU)KE WM OTCYTCTBYET — Yy OCTajbHBIX rpymn). boiee Toro, BOCIponu3BOAUTCS U
reHoreorpadusi «crenHoro» cnosi no ganHbiIM ADMIXTURE: kaptorpadupoBanue
cymmaphnoit gonu 6K u 7K npenkoBbix komnoHeHTOB (Pucynok 27b) mpociexuBaer
TaKOM ke NaTTepH, Kak U 1o JaHHbIM Y-xpoMocombl (PucyHok 20).

['enetnyeckass OMM30CTh KPBIMCKHX TPEKOB, TOPHBIX M I0KHOOEPEKHBIX
KPBIMCKUX TaTtap K nomyssinusM Bocrounoro Cpenn3eMHOMOpPBS OTpa)kaeTcs W Ha
nuarpammax ADMIXTURE, ognako B 3TOM cilyyae 4€TKO MPOCIEKUBAETCS, YTO IO
BKJIaJly 4YETBIPEX IPEIKOBBIX KOMIIOHEHTOB MONYJSIIUK «HecTenHoro» Kpbeima
SIBJISIFOTCS TIPOMEKYTOYHBIMU M@Ky TpekaMu u Typkamu (PucyHok 26).

Kak Obulo moka3zaHO B HpEIbIAyIIMX TJaBaxX, MOMYJSLIUU KPBIMCKHX TaTap U
I'PEKOB JIOCTATOYHO OTJIMYAIOTCS OT PYCCKMX M YKPauHLEB, OTO OTPAXKaeTCsi U B
pesynbratax a”anmuza ADMIXTURE. Ilpu ananusze npeakoBbIX KOMIIOHEHTOB
(PucyHok 26) HarjisigHO OTpa)k€Ha CTPYKTypa ATUX pa3NUuuid: reHO(OHAbl BOCTOYHO-

CIIABSHCKUX TMOMYJISIIUNA MPaKTUYECKU MOJHOCThIO (okono 90%) cocTosT U3
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«EBPOMENCKOr0» MPEAKOBOIO KOMIIOHEHTA, KOTOPBIM y KpPBIMCKHX MHOITYJISLHAN
BBIPaXXEH B HECKOJIBKO pa3 MEHBIIE U COYETAeTCs C €€ MATHI0 KOMIIOHEHTAMH, MaJjlo
WIM BOOOIIE HE IMPEACTaBICHHBIMU Yy pycCcKuX M YykpauHueB. K Bompocy o
IIPOHUKHOBEHUM «EBPOIEHCKOro» IPEAKOBOrO KOMIIOHEHTa B KpbIM OT pyCcCKUX U
YKpPauHILEB CIEAYET OTMETUTh 3HAYUTEIBHYIO JOJIFO 3TOTO K€ KOMIIOHEHTA Yy IPEKOB,

0osrap, XopBaTOB, CEBEPHBIX UTATBSHIIEB U IPYTUX €BPONEHCKHUX MOMYJISIUN.

2 2 a

ADM BK+TK

® studied populations. < { 0 150 300km

25 o 3 4 45 50 55 '

Pucynok 27. Kaptbl cymmapHoii 10,11 koMnoHeHTOB 2K n 3K (A) 1 KOMIIOHEHTOB

6K u 7K (b) B nonyasiuusax KpsiMa 1 oKpy:Kaommx peruoHoB

HUtorn wmoxmenupoBaHus CTPyKTypbl reHodoHmaa KpeiMma ¢ momomibio
ADMIXTURE Bocnpou3BOJAT TMOKAa3aHHbIE paHEEe 3aKOHOMEPHOCTH, MPUBHOCST
HEKOTOpBIE JAETaIH (CTPYKTypa «CTEMHOI0» TIE€HETUYECKOro CJO0sl, MPOMEKYTOYHOE
noJjoxeHne reHoona «HecTenuoro» KpbimMa Mexay reHo(OHIaMH TPEKOB M TYPOK),
HO TaK)Ke MPUBOJAT K HOBBIM BollpocaMm. Hanpumep, 0 CTpyKType U IPOUCXOKICHUU B
KpbiMy «eBpomeickoro» mNpeaKoBOr0 KOMIIOHEHTA: Kakas €ro 4acTh CBSI3aHa CO
CpennzeMHOMOpBEM, a Kakas, BO3MOXXHO, ¢ maTepukoBoid Bocrounoit Eppomnoii? C

KaKUM HaCCJICHUEM U B KaAKHMEC NCTOPUUCCKUC SIIOXHU €0 HCTOYHHK ITOSIBUIICA B KpBIMy?
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CBsi3aH 1M OH C MUTPAIUSIMU, B PE3yJbTaTe KOTOPHIX B TOIMYJSIITUAX KPHIMCKUX TaTap
nosiBUJIach ramtorpynma Y-xpomocombl N3a3?

Crucok moI0OHBIX BOMPOCOB M MOMCK OTBETOB HAa HUX CIOCOOEH MPUBECTH K
HAKOIUICHUIO HECTPYKTYPUPOBAHHBIX MACCHUBOB JJAHHBIX, HO HE BCEr/Aa - K OOJbIIEMY
MOHMMaHWI0 TeHeTndecko wmcropun Kpeima. [loaToOMy yke Ha HBIHEITHEM JTare
paboOThl yYMECTHO OOOOMIMTH TIONyYEHHBIC pEe3yNbTaThl W TMPEAIOKUTH MOICITH
TCHETHYECKOTO TMPOMCXOXKICHUS KPBIMCKHMX TIOMYJISAIMA; W 3TOH 3amave IMOCBSIICH

3aKJIFIOYUTEIbHBIN pas3acit AMCCCPTaurOHHOTO UCCIICIOBAHUA.
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I''TABA 6. POPMUPOBAHUE 'EHO®OHJIA KOPEHHOI'O HACEJIEHUSA
KPBIMA 110 JAHHBIM 'EHETUKHA U IPYIT'UX HAYK

B xome maHHOTO JUCCEPTAMOHHOTO MCCIEI0BAaHUS JTOBOJIBHO YaCTO CTABUIIKMCH
BOIIPOCHI O T'€HETUYECKOM CXOJICTBE C I'PEKaMHU KaK CaMUX KPBIMCKMX T'PEKOB, TaK U
KPBIMCKHUX TaTap, 0 BO3MOKHOW T€HETHYECKON OJIM30CTH KapauMOB K Pa3HBIM I'PYyIIaM
eBpeeB U nonyysiuni bimkaero Bocroka. [IpeacraBiseTcs mociueqoBaTeabHbIM B 3TOU
I[ETI0YKE PACCYXKJICHUI BOMPOC O BO3MOXKHOW TEHETHYECKOW OJIM30CTU KPBIMCKUX H
JPYTUX U3BECTHBIX PYIII TaTap.

[ToaTOMy, XOTS OCHOBHBIM COAEPKAHHEM 3TOW TJIABBI SIBISIETCS PACCMOTPEHUE
runore3 popmupoBanms reHoponna Kpemma (paszmen 6.2), mepen 3TUM CTOUT J0OABHUTH
emeé OJWH pasjell, IOCBAIMICHHBIM MpoOJeME BO3MOXKHBIX OONIMX KOMIIOHCHTOB

reHo(OHIA Y Pa3HBIX MOMYJISAIIUN C STHOHUMOM «TaTapbD».

6.1. KppIMckue TaTapbl B KOHTEKCTE APYTrUX NOMYJIAIMIA ¢ ITHOHUMOM «TATapbD»

(BOJITO-ypaJIbCKUX U CHOMPCKHUX TATAP)

PaccmarpuBas mnosnoxkeHne TreHo(oOHAA KPBIMCKUX TaTap Cpeaud Jpyrux
nonynsiuuid EBpasuu, Henb3st O0OWTH BONPOC O TMOJIOKEHUM KPBIMCKUX Tarap B
IF€HETHYECKOM IPOCTPAHCTBE «TAaTapcKoro mupa» - Ttarap I[loBOMKbs (Ka3aHCKUX,
MUIIapel, KpAIIeH) U CHOUpCKuX Tatap. [Ipeanocbuiky Ui TOCTAaHOBKU TaKOW 3a1a4u
BO3HHKAIOT U3 JJAHHBIX CMEXHBIX HayK. COrJIacCHO OJHOW M3 MOMYJIIPHBIX TMIIOTE3, BCE
COBPEMEHHBIE YTHUYECKUE U ITHOTEPPUTOPUAIIBHBIE I'PYIIIBI C 3THOHMMOM «TaTapbl»
ABJISIIOTCS.  OCKOJIKAMM HEKOIZa €IMHOU CPEIHEBEKOBOM IIOIYJISLMU, CBA3AHHOU C
3onoroit Opnoit [XakumoB, 1999]. CornacHo npyroit Bepcuu - Oyirapo-Tatapckou -
(dopMupoBaHuEe pa3HBIX Ipynn TaTap EBpa3uyM NpoMcXoIWIO0 Ha OCHOBE MECTHOTO
HACeJeHUs] C 3aUMCTBOBAHUEM TIOPKCKOTO S3blKa M KYJbTYPHBIX OCOOCHHOCTEU
[Tataper, 2001]. CymectByeT M BepcHs MNPOUCXOXKICHUS BCEX TPyNIl Tarap OT

BOCTOYHOMOHTOJIbCKOTO tieMenu "tarap" [Tarapsi, 2001; Cynpun, 2015].
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[Ipy MHOrOMEpPHOM CTAaTUCTHYECKOM aHajiu3e TIeHO(OHAOB TPy TaTap IO
Mapkepam Y-xpomocombl B KoHTekcTe CeBepHoit EBpaszun (PucyHok 28) BhIsiBiIsIETCS
IATh KJIACTEpPOB, CIEAYIOLIUX TreorpaguueckuM 3aKOHOMEpHOCTsIM: «BocrouHo-
CpeanzeMHOMOPCKUi, «3anagHoKaBKa3CKuiy, «Ypaiabckuit», «KOxxHOCHOUpCKuit» n
«entpanpHoazuaTckuii». JlBe rpynmbl CHOMPCKUX TaTap — 3a00JIOTHBIE U UILITAKCKO-
TOKY3CKHE, a TAK)KE XaKacCbhl-KaUYMHLBI U alTallbl-4eJIKaHIbl HE BOLIIM HU B OJWH W3
ATUX KJacTepoB. Y MoUTH B KaXKJIOM KJIACTEPE €CTh JHOOOMBITHBIE UCKIIOUEHUS, PE3KO
HapyLIaKoIIUe CBA3b C reorpadueil.

«BocTouno-Cpenn3eMHOMOPCKUI» KilacTep OOBEIUHUII TPEKOB U TYpPOK, a
Takke asepOaimxanuneB Bocrounoro KaBkaza, KoTopele M3 BCeX MOMYJSIUM,
MPUBEJACHHBIX Ha TpaduKe, OKa3aIMCh HanOoliee TEHETHYECKH OJM3KH K TypKam
(d=0.10, Tabwura 8).

«3anagHOKaBKa3CKUi» KJIACTep BKJIIOYWI BCE PACCMOTPEHHBIC IIOMYJISLUU
3anagHoro KaBkaza - abxa3oB, aba3uH, OankapieB, KaOapAWHIIEB, KapayaeBIIEB,
YEepKECOB, HO TaKXKe W reorpaduueckd CTOJIb AAIEKMX CHUOUPCKHUX Tarap-OyxapiieB
3anagnoit Cubupu. OH HedeTko, HO MOApa3AeNaeTcs Ha JBa CyOKjacTepa B
COOTBETCTBMM C JIMHIBUCTHKOH, a He reorpaduei: cyOknactep ab0xa30-aJbITCKUX
HapoJ10B U cyOkiactep TIopkoB KaBkaza u Cubupu (B KOTOPHIA BOIILIN U a0a3UHBI).

B «Ypanbsckuii» kmacTep BOLIUIA OAIIKUPHI, KapaHOTalibl, MumapHu Tarapctana
U Ka3aHCKHE TaTaphbl, a Takxke KyOaHCKue Horaiipsl 3amnagHoro Kaskasa.

«lenTpanpHoa3uaTckuil»  Kjgactep  OObeOIUHWI  TeHO(QOHIbI  Ka3axos,
KapaKaJIllaKkoB, KUPTU30B U MOHIOJIOB.

«HOxHOCHMOUPCKUID» KIacTep BKIIOYMII XaKacoOB-carailieB, Fpymibl CEBEPHBIX U
IOKHBIX aJITallleB, MIOPIEB, a Takke Kupru3zoB [lamupa. I'enodonabl mopues npu
3TOM TATOTEIOT K «YpalbCKOMY» KJIAcTepy, a TPYNNbl FOXKHBIX alTallleB — K

«Ypanbckomy» u «LleHTpaabHOa3uaTCKOMY» KilacTepaMm.
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Pucynoxk 28. IloJio:keHne renHo)oH1a pa3jnuHbIX NOMYJISIIUI TATAP OTHOCUTEIBHO

apyrux nonyJasauuii Cesepnoii EBpazun

I'padrix MHOTOMEPHOTO MIKATMPOBAHUS MOCTPOeH 1o vactotam 20 ramtorpymnn (C-M130, D-M174, E-
M35, G-M285, G-P15, I-M253, I-P37.2, 1-M223, J-M267, J-M172, L-M11, N-TAT, O-M122, Q-M242,
R-M198, R-P297(xM269), R-M269, R-M124, T-M70) B 33 mnonynsuusx [ArmkosH u ap., 2016].
Bemnunna crpecca — 0.167, anuenanuu — 0.182. O6o3navenus nonyiasiuuid. TTKPM — xpeimckue
Tatapsl (0003HauUeHbI 0BajoM). I pynnet mamap Eepazuu: TTMUIL — mumapu Tarapcrana; TTKA3 —
kazaHckue tatapel; BYXP — cubupckue tarapsi-Oyxapubl; 3Ab — cuOupckue Tarapbl 3a00JI0THBIE;
NCKTOb — cubupckue Ttarapsl uckepo-tobonbckue; MILITTOK — cubupckue Tatapbl HIITSIKCKO-
toky3ckue; SAJIYT — cubupckue Tarapbl suryropoBckue. FOocno-cubupckuti knacmep: AJITCK —
anrtaiiel ceBepHble kKymanauHiel; AJITCT — anraiiusl ceBepHble TyOamapsr; AJITCYU — antaifis
ceBepHbie yenkaHipl; AJITHOT — antaiiusl roxxHble TeaeHTuThl; AJITHOK — anTaiiibl 10)kHBIE anTai-
kku; KUPI'TI — kuprussl [lamupa; HLIOP — mopust ropubie; XCAI' — xakacel carainbl; XKAY —
Xakachl KauuHUbl. [Jenmpanvro-azuamckui kracmep: MHIT — monronsr; K3X - kazaxu; KUPTT —
kupruzsl Kuprusum; KPKJI - kapakanmaku. Vpanockuii xknacmep: HOI' — Horaiiupl KyOaHCKHUE,
KPHOI' - «xapanoraitus;; BAIIl — Oamxups;; UYYB - uwyBamm Tarapcrana. Bocmouno-

cpeouzemnomopckuti knacmep: I'PK — rpexku; TYP — typku. 3anaono-kasxkasckuii knacmep: ABA —
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abasunbl; ABX — ab6xaser; BJIK — OGankapus;; KAb — kabapaunuer, KPY - kapauaeBubs; YEPK —

YEPKECHI.

['paduk EMOHCTPUPYET, YTO HCKIIOUEHUSIMH U3 TeorpaduyecKkoro MpUHIIUIA
kinacrepuszanuu  (PucyHnok 28) sBusroTCS CyO3THOCHI CHOMPCKHUX TaTap: OHU HE
o0pa3oBaji CBOETO «3araJHOCMOMPCKOro» KilacTepa, a paccesiHbl B pa3HbIX 00JACTAX
rpaduka: suryTOpoBCKHE CUOMpPCKUE TaTtapbl Boluid «BocTtouHo-Cpean3eMHOMOPCKUi»
KJIacTep, CUOUPCKUE TaTapbl-Oyxapiibl — B «3amaJHOKaBKa3CKU», UCKEPO-TOOOJIbCKUE
TaTapbl - B «YpaIbCKU», a IBE OCTaBIIMECS IPyNIl CHOUPCKUX Tatap (3a00JO0THBIE U
UIITAKCKO-TOKY3CKHE) OKa3aJIMCh BOOOIIIE 3a MpeieJaMH BCEX KIacTepOB.

bruskas cuTyarus u ¢ KpBIMCKUMH TaTapamMu, KOTOPBIE PACIIOIOKWIACH CPasy
MEXKTY Tpemsi KJIacTepamMu - «Boctouno-Cpen3eMHOMOPCKUMY,
«3amaHOKaBKa3CKUM» U «YpalbCKUM». OTO CBSI3aHO C  KOHTPACTHBIMU
KOMIIOHEHTaMH B uX reHodoHAe: "MopckuMm"  (CpeIu3eMHOMOPCKHE U
nepeHea3snaTcKue Mo MPOUCXOXKICHUIO TaIuIOTPYNIbl, YaCTh U3 KOTOPBIX TIOCTUTAET
MUpOBOTO MakcumyMma Ha KaBkaze) u "crenmHpIM" (BKJIAJ TraruiorpyIi, XapaKTEPHBIX

JUIsl HAPOJIOB CTEMHOM nojockl EBpazun).

Tab6auua 8. Marpuua reHeTuyeckux paccrosinuii Hest oT kppIMckux TaTap a0

APYTUX NOMYJISIIUI TaTap

Monyasiuuu cpaBHeHUst KpbIMckue TaTapbl

KpbiMckue TaTapsl 0,00
Ka3zanckue tarapsl 0,43
Mumapu TaTrapcrana 0,26
Hckepo-TodoabcKkne CHOUPCKHIE TATAPBI 0,48
NImTsKCKO-TOKY3CKHe CHOHUPCKUE TAaTaphI 0,81
SAnyropoBckue CHOMPCKHE TATAPbI 0,17
3a00/10THBIE (SICKOJIOHHCKHE) CHOMPCKHE TATAPBI 1,98
Cudupckue Tarapbi-0yxapusbl 0,32
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[Tpumeuanmne. 3HaueHUs] TEHETUYECKUX paccTosHU Hes paccuMTaHbl MO JaHHBIM O YacTOTax
rarmtorpynn Y-xpomocoMmsl: C-M130, D-M174, E-M35, G-M285, G-P15, 1-M253, 1-P37.2, 1-M223,
J-M267, J-M172, L-M11, N-TAT, O-M122, Q-M242, R-M198, R-P297(xM269), R-M269, R-M124,
T-MT70.

['eHodoHABl Tpex M3YYEHHBIX PETUOHAIBHBIX TPYyNN Tarap HACTOJBKO
pa3IMyaroTCs, YTO Ja)Ke He BOILIM B €IUHBIA KJIACTep B MacITade TeHETUYECKUX
paznuunii CeBepHoil EBpasuu (PucyHnok 28). Takoil pe3ynbTaT CBHAETEICTBYET 00
OTCYTCTBUM TPEAKOBOTO KOMIIOHEHTa, obOmero st Tarap Kpeima, IloBommkes u
3anagaoit Cubwpy M TIPEACTABICHHOTO B X TeHO(OH/IE B 3aMETHON YaCTOTOM, M, KaK
CIIEZICTBHE, 00 OTCYTCTBUU OOLIHOCTH HUX MPOUCXOXKACHHUS OT HEKOrJa €IWHOTO
«obmierarapckoro» reHodonma. bomee Toro, Bce TpW W3ydEHHBIE TPYMIBI (U JaXKe
HamOoJjiee BOCTOYHBIC CHOWPCKHUE TaTapbl) TEHETHMYECKHM OYEHb JalIeKd KaK OT
[EHTPAIbHOA3UATCKOTO KJIacTepa (CpelmHHe pacCTOsSHHUS OT OJTOT0 KjacTepa o
KpeIMCKMX ~Tatap d=0.86, 10 mnoBomkckux Tarap d=1.02, 10 cUOMpPCKHX
tarap d=1.18), Tak W OT MOMYJSAIUM MOHIOJOB B YaCTHOCTH (T€HETHUYECCKHUE
paccTosiHus e1le OoJIbIlle: OT MOHTOJIOB JI0 KphIMCKUX Tatap d=1.31, 10 MOBOJKCKHUX
tatap d=1.67, no cubupckux tarap d=1.72). Takoil pe3ynbTaT HE €T OCHOBAHUH ISt
TUIIOTE3 O MPOUCXOXKIECHWH TeHO(OHAa BCeX Tarap HU OT MOHTOJIOB, HH OT
IEHTPATIbHOA3UATCKUX TOMYJ S B 1enoM. Hampumep, kKak MOXXHO BHUACTb,
reHo(OH/1 TOBOJDKCKUX TaTap B 55 pa3 Omke K reHo(oH1y Oalkup, 4eM MOHTOJIOB.

Bricokoe reHeTMdyeckoe pa3zHOOOpasue KaxaoW U3 TpexX Tpymnm Tarap
OTpPa)KaeTcsl U B UX MECTPhIX «F€HETUYECKUX MopTpeTrax» [bamaHoBckas u ap., 2016],
U B X TIOJIOXKEHUH Ha Tpauke MHOTOMEPHOIO IMIKAIUPOBaHUs nomyJsiiuii CeBepHOit
EBpaszuu (Pucynok 28). OTo B CBOIO ouepe/lb yKa3bIBaeT Ha Hajdu4yue B TeHOOHJIEC
KOKJIOM Tpynmbl TaTap HECKOJbKMX T'€HETHYECKHMX IUIaCTOB, TO €CThb Ha

dhopmMupoBaHue Kaxa0ro reHo(hoH 1a 3 HECKOJIbKUX UCTOUHUKOB.
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['eHodoHT KPBIMCKMX TaTap BBIACNAETCA BKJIAJOM JBYX KOHTPACTHBIX
IFEHETUYECKUX KOMIIOHEHTOB: «IOXHOr0o», npuHeceHHoro B Kpeim 3 Bocrounoro
Cpean3zeMHOMOpbsSl  NPEANOJ0KHUTEIBHO B AHTHUYHBIE M CpEJHUE BEKa, U
«BOCTOYHOI'0», MOSIBUBILETOCS HA MOJIYOCTPOBE C KOUYEBHHUKAMH W3 CTEIHOW MOJIOCHI
EBpazun.

Tartapsr IloBOJKbSI — €IMHCTBEHHAasT W3 TPEX U3YYEHHBIX TpyNI TaTap,
reHo(oH KOTOpOi monaaaeT B reorpauyeckd COOTBETCTBYIOIIMA UM «Y PaIbCKUII»
KJIaCTEp B MHOTOMEPHOM T'€HETHYEeCKOM IMpocTpaHcTBe. VX reHodoHa oriaudaercs
HauOOJBIINM BKJIQJOM Tarulorpymi Y -XpOMOCOMBI, XapaKTepHbIX il BocTtouHoii
EBponsl u [Ipuypanest (mpenmnosioxxurenbHo, Hacieaue (pUHHO-BOHKCKOTO U (pUHHO-
MEPMCKOro HaceneHus Boyro-YpanbCkoro pervoHa), MEHbIIECH JIOJI€H «HOAKHOTO»
KOMIIOHEHTa (BO3MOXXHO, PE3YJIbTAaT MUIPALMOHHBIX cBs3ell ¢ KaBkazom) m ManbM
BKJIAJIOM LEHTPAJIBHOA3MATCKOTO N€HETUYECKOTO KOMIIOHEHTA. Pa3Hble 3THOCHI Tarap
[ToBOKBS — Ka3aHCKUX TaTap, MUIIAPEN M KpslleH - oObeauHseT BbicoKas (Ooiee
60%) nmonst HauOoJsiee YacThIX ramiorpymnm Y-xpomocomsl - 11-M253, N1c-LLY22g,
R1a-M198, coueranne KOTOpBIX XapaKTepHO Kak JUisl HaceneHus ¥Ypano-IloBoinkbs,
TaKk W Mg nomynsuuid ceBepa Bocrounoit Esponsl  [bamanosckuii, 2015].
[Ipeobnaganue 3TOro KOMIOHEHTAa MOXET YKa3blBaTh Ha COXpPaHEHUE B IeHO(POHIE
tatap [10BOIKbsl B OCHOBHOM Hacneausi JOTIOPKCKOIO aBTOXTOHHOI'O (MJIM, BO BCSIKOM
cilly4ae, JO 30JIOTOOPABIHCKOIO) HaceleHus peruoHa. Jlojid NpHUHECEHHOIo
MUTPALHSMH «HOXKHOT0» F'€HETUYECKOTO0 KOMIIOHEHTAa (CyMMapHbIi BKJIaJ TarIorpyIi
Elb1b1-M35; G2a-P15; 12a-P37.2; J1-M267; J2-M172) y Ka3aHCKHUX Tarap
cocraBusier 15%, y wmumapeit 23%, y xpsameH 29%. Ilpu 3TOM B «HOXKHOMY
KOMIIOHEHTE  Ka3aHCKMX  Tarap  mpeoOmamaer  ramiorpynma  [2a-P37.2
(pactipoctpanenHass B Boctounoit EBpomne u B CpeauzeMHOMOpbE), y KpAIIEH —
ramtorpynnsl G2a-P15 u J2-M172 (nepenHea3uaTckue MO MPOUCXOXKICHHUIO, HO
nepBasi JOMHUHHUPYET B MONYyJSALUMSIX 3anagHoro, a Bropas — Bocrounoro Kakaza); y

mumapeid — ramtorpynnel E1blb1-M35 (Cpemnuzemunomopwe, FOxnas EBpomna wu
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Mamnas A3usi) u «kaBKa3cKo-mepeaneasnarckas» J2-M172. Bxknag tpetbero, Hanbomee
c1a00 BBIPAKEHHOTO Y TaTap, «IEHTPAIbHOA3HUATCKOTO» TeHETUYECKOTO0 KOMIIOHEHTA
cocTaBisieT Bcero Jmiib 1% y ka3zaHckux Ttarap, 3% y mumapeid u 6% y KpsiieH
(cymmapnas npons ramtorpynn C3-M217, O2-P31, O3-M122) [ArmkossH u 1p.,
2015b].

Cubupckue TaTapbl XapaKTepU3yIOTCS BHICOKUM T€HETHUECKUM pa3HOoo0pazneM
U OYEHb 3HAYUTENBHOW JaXKe MO «CHUOMPCKUM MEpKam» MOJPa3IeIeHHOCThIO HX
reHoona. Bxknag paszseix ramiorpynn Y XpOMOCOMBI CTOJIb Pa3JIMYHO pacupeiesieH
MEXAY MAThI0 U3YYEHHBIMU CYO3THOCAMHU CHOMPCKUX TaTap, YTO MOKHO TOBOPHUTH O
pasHbIX MyTIX (OpPMHUPOBAHUS TeHO(OHAOB KaXKIOM U3 3THUX TPYII, O Pa3IUYHBIX
NyTSAX 3THOTEHe3a. Tak, TeHOPOH] HCKEPO-TOOOJBCKUX TaTap CIIOXKHIICS Ha OCHOBE
MECTHOI'0 CHOMPCKOTO cyOCTpaTa, a Takxke 0oJiee MO3JHEr0 MOIIHOTO TIOTOKA T€HOB U3
CeBepo-Boctounoit EBpombl. ['eHODOHI SIIyTOPOBCKMX TaTap OIpeAemseTcs
NepeIHea3naTCKUM  KOMIIOHEHTOM. TaTapbl-Oyxapipl 4Ype3BblYaHO OJM3KM K
reHooHy HapojoHaceneHus 3amagHoro Kaskaza (M jganmeku oOT TeHodoHAa
V30ekucrana). MIMITIKCKO-TOKY3CKME  TaTapbl  COXPaHWIM  NaJIeOCHOUPCKOE
TEHETHYECKOE Hacleaue, CBsA3bIBamollee nx ¢ nonyisinusamu FOxxHoM, 3anagHod u
Bocrounoit Cubupu. I'enodonn Hanbosee n30JMpOBaHHBIX 3a00JIOTHBIX TaTap OJIU30K
k TeHodoHmam yrpoB 3anagHon Cubupu u camonauiinieB CeBepHoro Ypana. JlanHbie
MOJTHOTO CEKBEHHUPOBAHUA Y -XpPOMOCOMBI BBIBHIM Clie[l OueHb chnadbix (2%
reHoona) murpanuit u3 LlenrpanpHoii A3uu, naTupyembIx neproom okoio 900 jet
Hazaj [ArmkosH u 1p., 2016].

CpaBHUTENBHBIN aHadu3 TEHO(POHIOB pa3HBIX TPy Tatap (KPHIMCKUX,
MOBOJIKCKHUX, CHOMPCKUX) IO IIMPOKOUN MaHEIH MapKepoB Y -XPOMOCOMBI BBISIBIIIET UX
CYLIECTBEHHbIE OTINUus Apyr oT Apyra (PucyHok 28, Tabiuua 8), KOTOpble OTpaxaroT
CJIOXKHBIN Tiporiecc (OpMUPOBAHUS UX T€HOPOHAOB U3 PA3HBIX UCTOYHUKOB [AT/IKOSH
u 1p., 2016]. He oOHapyX’eHO T'€HETHYECKHX CBUJIETEIbCTB CYLIECTBOBAaHUS KaKOM-

100 OJTHOM MPEIKOBOU IPYIIbl HACEIEHUS, KOTOpast MOTrJia Obl ONpPEAEIUTh OOITHOCTD
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TCHETHYECKOTO TIPOUCXOXKJICHUS KPBIMCKUX, TOBOJDKCKMX W CHOMPCKUX TaTap B
CPEIHEBEKOBBE. Bepcus 170:¢ IIPOUCXOKIEHUS oT CPEIHEBEKOBOTO
BOCTOYHOMOHTOJILCKOTO IJIEMEHU 'Tarap" Takke HE HaXOJIUT TIE€HETHUYECKUX
MOATBEPKACHUN: TEeHOPOHIBI BCEX HW3YYEHHBIX MOMYJSALUUA OYEHb JAJIEKH U OT
MOHTOJIOB, ¥ OT Jpyrux nomyianui [lentpanbHoii A3uu [bananosckas u np., 2016].
JUis KpbIMCKMX TaTap OOHapy>KEHO T'€HETHYECKOE CXOJICTBO TOJIBKO C SUTyTOPOBCKOM
rpynno cuUOMpPCKHX TaTap, CBA3AHHOE C BBICOKOW Joyed y o0eux Nomyiasiuui

rarIorpynmsl Y -XpoMocoMbl J2-M172,

6.2. Mopnesin popmupoBanus reHogoHIa KOPEeHHOro HacejaeHust Kpbima

[Ipexxne moctpoenus rumote3 o popmupoBanuu reHodonna Kpsima, ymecTHO
IIPOBECTH  QHAJIOTMM  MEXAYy  pe3yJbTaTaMd  IPOBEJACHHOIO  I€HETUYECKOTO
WCCJIeIOBAHUS U JAHHBIMU JIPYTUX HAYK - PU3NYECKON aHTPOIIOJIOTHH U JIMHTBUCTUKH.

B aHTpOnoaornueckom TUIe KPhIMCKUX TaTap BbIPAXKEHHOCTh «MOHTOJIOMAHBIX)
MIPU3HAKOB CHWXKAETCA C CEBEpa Ha IOI, a «HKHOEBPONEOUIHBIX» BO3PACTAET
[Tropkckue Hapoasl Kpeima, 2003]. DTO MNOJHOCTBIO COOTBETCTBYET IMOKa3aHHBIM
reorpaMuecKkuM MaTrTepHaM BKJIaJa «CTEMHBIX» U «MOPCKHX» BIUSHUN Ha reHO(POH]
KpbIMCKUX TaTap. KpbIMCKMX TpEeKOB OTHOCAT K OallkaHO-KaBKa3CKOW TpyIie
I0’)KHOEBPOTIEOAHOTO AaHTPOMOJIOTHYECKOTO THUIIA, YTO COIJIACYEeTCA C ONM30CTHIO HX
reHooH/Ia K CPEIU3EMHOMOPCKUM MOMYJSIIHAM Kak B IIEJIOM, TaK U MO CTPYKType
IPEIKOBBIX  KOMIIOHEHTOB.  KapanMOB  OTHOCAT K  HOXKHOEBPOIIEOUAHOMY
aHTPOMOJIOTUUYECKOMY THIy C HEOOJBIIOW MOHTOJOMAHOW TmpuMechio [Tropkckue
Hapoabl Kpeiva, 2003], 4TO Kak MHHUMYM HE MPOTUBOPEUYUT MOJIYUYEHHBIM
TeHETHYECKUM JIaHHBIM: «IIepe/IHea3uaTcKoi» OCHOBE TeHO(OoHIa U HEOOIBIION [0Jie
BOCTOYHOI'0 — «CTEIMHOr0» - FEHETUYECKOr0 KOMIIOHEHTA.

Oco0OeHHOCTH Tpex AMANEKTOB KPBIMCKOTATAPCKOIO S3bIKA COXPAaHSIIUCH [0
JenopTaluuy, MNpUYeM pa3iuudsg  MEXAY CEBEpHbIM M JABYMs 0Oojiee FOKHBIMU

AJUAJICKTaMU OBLIN CTOMb BCJIIMKH, YTO HMX HOCHUTCIIM 49aCTO HC IMOHUMAIMW APYyr Apyra
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[ Tropkckue Haponbl Kpeima, 2003; MemeroB 1993]. TlomoOHbIN TpeH | BBISBICH U TI0
TEHETHKE: CeBEPHBIN reHO(OH T CTEITHBIX KPHIMCKHUX TaTap CYHMIECTBEHHO OTIUYAECTCS OT
CXOJHBIX MEXIy co00l reHO(pOHIIOB JIBYX 0oJiee IOKHBIX CYOITHOCOB — TOPHOTO U
10’)kHOOepekHOT0. ['eHOPOHIBI TPEKOB YPYMOB U pyMeeB OJM3KH MEXAy co0oii 3a cuer
npeo0Iaae 1011 «MOPCKOT0» TeHETUYECKOTO CIOsl, OJJHAKO BKJIAJl MOCJEIHErOo
Oojee SpKO BBIpaXEH JHIIb Yy pymeeB. [ ypymMoB Haubosiee pOJICTBEHHbIE
reHO(OHAbl TMPOCICKUBAKOTCA MPEUMYIIECTBEHHO B KpbiMy — 3TO TOpHBIE U
I0’KHOOEPEKHBIE KPHIMCKHUE TaTaphl, OT KOTOPHIX YPYMBI U 3aUMCTBOBAJIU SI3BIK.

KapauMckuil 3bIK OTHOCHTCSI K KBIIMYAKCKOM TPYIIE TIOPKCKUX S3BIKOB
(3amaIHOKBIMMYAKCKasi BETBb), YTO JAET OCHOBAHMS TEOPHUSIM MPOUCXOKIACHUS KapauMOB
OT TIOPKOSI3BIYHBIX Tpymmn (HampuMmep, xazap). B renodonne kapaumoB 1o Y-
XpOMOCOME OOHApY>KeH HEOOJBIION CJIOM IEHTPaTbHOA3MATCKUX JIMHUM, MpHYEM
JOBOJIBHO PEAKHUX M HE BCTPEUCHHBIX Y KPBIMCKUX Tarap. BO3MOXXHO, 3TOT clieql B
OMOJIOTUYECKON MCTOPHUM TMOMYJISAIUUA CBA3aH C MCTOpUEW 3aMMCTBOBAHUS KapanMamH
TIOPKCKOTO SI3bIKA.

[Ipennaraemsie A1 pacCMOTPEHMS TUIIOTE3bI PopMupoBaHus reHoponaa Kpsima
MOHO TPUBECTU K TPEM TpyIlliaM, B 3aBUCUMOCTH OT YHCJa CJIOeB reHOhOHIAa U UX

MIPOUCXOKJEHHUS, OT IPOCTHIX — K 00JIEE CIIOKHBIM.

Mogesb «roMOreHHbIX» TpexX cjioeB. Ienoghono Kpvima cocmaensaiom moibko mpu
C0A — «MOPCKOI», «CHMEnHOW) U «NepeoHea3uamcKuil», npudem Kaxcovlil U3 Hux
ObL1 nPUBHECEH U3 00HO20 UCM OYHUKA.

Hcemounuku «Mopcko2oy cosl.

[IepBO€ MpeaIon0KeHNE ICTOUYHUKOM «MOPCKOT0» CIIOSl PACCMATPUBAET TOJIBKO
JIPEBHETPEUECKUX KOJIOHMCTOB M3 MojucoB Manoin Asuu. [anHbix o apeBHer JTHK
aHTU4HOro HaceneHuss Monum (oOnactb Ha BOCTOYHOM MobOepexkbe Mamoil A3suwm,
OTKyJa TpUOBLIM OCHOBATEIU TpexX u3 MepBbix KojoHuil B Kpeimy — IlanTukamnes,

®eonocun, Kepxunutunapl, Pucynok 1, pasgen 1.1) unu [D'epaknem I[lontuiickoi
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(ponuHa ocHoBatenelr Xepconeca TaBpuueckoro, Pucynox 1, pasgen 1.1), wim mo0b1x
WHBIX ONMKalmmx mo reorpaduu M MCTOPUUYECKON IIMOXE MOMYJAIHNA 0 CHX TOp He
ormyOmkoBaHo. OJIHAKO MOXHO MPENOI0XKHUTh, YTO TeHO(GOHI AaHTHYHOTO HACEICHUS
noyincoB Manoi A3um coxpaHsil B cebe Kak KOMIIOHEHThI OCHOBATENIeH -TiepeceieHIIEB
¢ bankan u octpoBOB Oreiickoro Mops (OJIM3KUX COBPEMEHHBIM I'peKaM), TaK U BIIUTAI
cyOCcTpaT MECTHOTO Majioa3uaTCKoro HacesieHus (OJIM3KOro COBpEMEHHBIM Typkam). B
TakoM clly4ae, MpPU MUTPAIlMd TaKOW AaHTUYHOW TMOMyJISUUU — TEHETHYECKU
MIPOMEKYTOUYHOU MEXKITY COBPEMEHHBIMHM IpEKaMH U Typkamu - B KpbIM U coxpaHeHUn
Takoro reHodoHaa 0€3 3HAYUTENbHBIX BO3JACHUCTBHUM (COKpAIllEHUSI YUCICHHOCTH
HaceleHUus yxxe B KpbIMy WM JIOMOJHUTENBHBIX MacCCOBBIX MUTpalMid U3
Cpenn3zeMHOMOpbs) B Te€ueHHE 0oJiee JABYX THICSY JIET, MOXKHO OBLJIO OBl OXHIATh
MATTEPH, BBISIBICHHBIA B T€HO(OHIE KPHIMCKUX TaTap (TOPHBIX M FOKHOOEPEKHBIX) U
KPBIMCKHUX I'DEKOB.

Kpome pomymienus o ctpyktype reHodoHAa aHTHUYHBIX MOMYJISIHN, a TakkKe
JOCTaTOYHO OOJIBIIOIO BPEMEHHOI'0 MepHoJa OT AHTUYHOCTU JI0 COBPEMEHHOCTH,
OTCYTCTBHS M30Jsauu KpbiMa OT pa3auyHbIX MUTPAIA, y BBIIICONMUCAHHON TUIIOTE3bI
€CTh U JPYrol HEJOCTATOK — JOKYMEHTUPOBaHHBIC MuUurparmu u3z Manoi Azuu B XV B.
(XpUCTUAHCKOTO HACEJICHUs TI0Clie 3aBoeBaHusl Buzantun).

Btopoe mnpeamnonoxeHue: MNPOUCXOXKICHUE «MOPCKOTo» cliosg reHodoHaa
Kpbima OO CBSI3aHO MCKITIOYUTENBHO C MUTpAIUsiMU U3 Bu3anTuu B cpeqHue Beka u
nociie ee najaeHus (Ipu yCIOBUH, YTO TEHO(OH]I aHTUYHBIX KOJOHHUCTOB MO KaKHUM-TO
npuunHaMm B Kpeimy He coxpanuics). Jnsa ¢dopMHUpOBaHUS TaKoOW CTPYKTYpbI
reHoponna Kpeima, kak HaOmrogaeM IO MOJYYEHHBIM JIaHHBIM, MUTPAIMS -UCTOUYHUK
JnoJkHA ObuUta Obl OXBAaTUTHh Bce 30HBI KpbimMa (M Jaxe CTENHYH, HO B MEHbIIEH
crenieHu). M 3To npu ycjaoBUM, YTO MECTHOE HACEJIECHUE MPOKUBAJIO TOJBKO B CTEITHON
gyactu KpbiMa, OBUIO TEHETHYECKH OTJIMYHBIM OT TMPHUIUIOr0, U JOBOJBHO
MaJIOUUCJICHHBIM (YTOOBI BKJIAJ MECTHBIX CTEITHAKOB COXPAHUJICS TOJbKO B BUJIE TPETU

reHopoHAa). OHAaKO, COTJIACHO MCTOPUYECKUM JAaHHBIM, KO BTOPOMY THICSAUYETIETHUIO
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Kpbeimckuii mosyocTpoB ObUT OJTHMUM W3 HAWOOJEE HACEICHHBIX PETHOHOB TOTO
BPEMEHU: B TOPHO-IOKHOOEPEIKHOM 30HE CYIIECTBOBAIM TOPOJIA, BIOIb MOOEPEXKbS —
MOPTHI C Pa3BUTOM TOPTOBIEH U T.1. Takum o0pa3oM, CPETHEBEKOBbIE U OOJiee O3 THUE
Murpauuu U3 Manoil A3uM MOrJIM NPUBHECTH CBOM BKJIAad, HO BPSA JIM 3aJ0KUTh
MMOBCEMECTHYIO0 OCHOBY TeHO(OH/IA.

Takum oOpa3om, HPEANnojoOKEHUE O EIUHCTBEHHOM MCTOYHUKE «MOPCKOTO»
cinost renoonia KppiMa He MMeeT JOCTaTOUHBIX OCHOBAHUM.

Hemounuku «cmennoz2o» cos.

IIepBoe mpeAnonoKeHne: aHTUYHbBIC MOMYJIALMU U3 CTEIMHOW MOJIOCkl EBpazum —
UpaHos3bIUHbIE CKU(PB W capmarbl. OmHAKO B OAHOW W3 HEJABHHUX ITyOJIMKAITUI
[Unterlinder 2017] nmo nanubim npeBueii JIHK Op10 mokazaHo pa3sHOE TE€HETHUECKOE
MIPOUCXOXKJICHUE 3alaJHbIX W BOCTOYHBIX CKH(pOB. 3amamnpie ckudbl Hambosee
POJICTBEHHBI COBPEMEHHBIM MOIYJISLUUSIM IOKHBIX pernoHoB Boctounoii EBporsl,
KaBkaza, a TakKe HpPAHOS3BIYHBIM M HMHAO-€BPOINECUCKAM MOMYJSAUUSIM 3anagHou
Lentpasiboit  As3uu. Takum o0pa3oM, B KauyeCTBE HCTOYHHMKA «CTEITHOTO»
T€HETUYECKOro ¢Jios B KpeIMy npuuepHOMOpPCKHE CKU(]BI MaIOBEPOSTHHI.

Bropoe nmpenmnonokeHwe: HMCTOYHHK «CTEemHOro» ciuos B Kpeimy —
WCKJIIOUUTENBHO MUIPALIMU TIOPKOSI3BIYHBIX TMOMYJSLIHUN B PaHHEE CPEIHEBEKOBBE —
Oynrap, neueHeroB. OJIHaKO M 3TO NPEAINOJIOKEHUE MAIIOBEPOSITHO BCIEACTBUE TAKOTO
ucrtopudeckoro (akra. B XV Beke, korma tarapckoe HaceJIeHHe TMOIyOoCTpoBa OBLIO
MaJIOYHMCIICHHBIM, KpbIMCKUM XaH Menrnu-I'upeit B 1475 1. mepecenun HECKOJIBKO
TBICSY CEMEH HOTAaWIIeB B CTEMHYIO 4YacTh KpbiMa, W jajnee 3Ty JAeMOrpagpuyecKyro
MOJIUTUKY TPOAObKad ero npeeMHukH [Tropkckue Haponsl Kpeima ,2003 cc. 154-
156]. Otcroma MOXKHO BBIBECTH TPEThE MPEIANOIOKECHHE - O MEPECeICHHBIX W3
[IppyepHOMOpBSI HOTAWCKUX TPYyNIax KaK E€JUHCTBEHHOM HMCTOYHUKE «CTEITHOTO»
komnoHeHTa B KpbiMy. OpHako JaHHOE TMPEANOJIOKEHUE HE YUYHWTHIBAET HWHOE
MIPOUCXOXKJECHUE «CTEITHOTO» KOMIIOHEHTa KapauMOB (KaK MUHHUMYM, HE OOHapy»eHO

€ro CBSI3U C HOTAUCKUMU JIUHUSMMU ).
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B nanHOM 6110KE TUTIOTE3 MOKHO PACCMOTPETh W YETBEPTOE MPEIOIOKEHHE 00
HMCTOYHUKE CTEMHOTO CJO0SI KaK MUHHMYM Yy KPBIMCKUX TaTap. TeopeTH4ecKu MOKHO
OBLJIO OBI JIOMYCTUTH, YTO «CTEMHOI» KOMIOHEHT MPOHUK B T€HOPOH]T KPHIMCKUX TaTap
B niepuon ux nenopramuu U3 Kpsima (50e — 90e rr. XX B.) mocpeactBoM OpakoB ¢
KOpPEHHBbIM HacelieHueM Y30ekucrtana, Kazaxcrana u TapkukucTaHa, HO Takoe
MPEANOI0KEHNE MPOTUBOPEUUT MOITYUYEHHBIM pe3yibTaTaM. Bo-mepBbiX, MOTOK T€HOB
OT MECTHOT'O IEHTPaIbHOA3MATCKOIO HACEJICHUsI K JCMOPTUPOBAHHOMY KPBIMCKOMY
MPaKTUYECKW B PaBHOM CTENEHU OTpa3uics Obl Ha TeHOPOHAAX BCEX CYOITHOCOB
KPBIMCKHUX TaTap (a He TOJIbKO cTenHoro). Bo-BTopeiX, HemaBHue (1-2 mokoJieHUs
HazaJ) Opaku KPBIMCKUX TaTrap C MPEACTABUTEISIMU Pa3HBIX ILIEHTPAIbHOA3UATCKUX
MOMYJISIUNA TPUBETN ObI K MO3aMKE HEMOXOXHUX JPYyr Ha Jpyra WHIWBHIYATbHBIX
cnektpoB Ha guarpammax ADMIXTURE (1,65% kaxmoro renoma paBHo 1/64, T.e.
BKJIaJl OJIHOTO W3 MPEIKOB WHAMWBHAA JaXe B 7 TOKOJIEHUU ObLIT Obl pa3ivuMM Ha
rpaduke), torga kak B aerctBurenbHOCTH ADMIXTURE BoissBHI Oiu3kue 10JH
KaXJIOTO KOMIIOHEHTa Yy pa3HbIX HMHAMBUAOB (PucyHok 26), ykaspiBas Ha Oosee
JPEBHUM UCTOUHUK «CTEITHOTO» CJIOSi TeHO(OH1a KPHIMCKUX TaTap.

Hcmounuku «nepeoneasuamcrko2oy cios.

[IpennonoxkeHue O €IMHCTBEHHOM MCTOYHHMKE OCHOBHOIO CJIog TeHodoHAa
KapanMOB HAaXOAUT MPOTUBOPEYUE B IMOJTYUYEHHBIX pe3yJbTaTax: KPyr T€HETUYECKU
ONMM3KUX KapauMaM TMOMYJSIHA CIUIIKOM IIUPOKHA W Pa3HOPOMHBIN (TOMYJISIIUU
Hpana, Bocrounoro u 3amamgnoro KaBkasa, 3akaBka3ps m Maioii A3uu, tabnuma 6),
9YTOOBl yKa3bIBaTh TOJBKO HAa OJIMH HMCTOYHUK MPOUCXOXKIEHUs, Oojee BEpPOSTHHI
HECKOJIBKO.

Takum o00pa3oMm, MPEANOJNIOKEHUSI O TOM WIM HMHOM, HO €IMHCTBEHHOM,
MCTOYHHUKE MPOUCXOKACHUS KaXJ0ro U3 Tpex cioeB reHodonaa KpbiMa He HaxomsT

JTOCTAaTOYHBIX OCHOBAHUI.
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Mopeib «rereporeHHbIX» Tpex cjioeB. I'enogono Kpvima cocmagnsaiom monavko
mpu ciosa — «MOPCKOI», «CHMEnHOW» U «NepeoHea3uamcKuil», 00HAKo Kaxicowlil u3
HUX cghopmuposan ¢ pe3ynvmame HECKOJIbKUX NOMOKOE (M.e. PA3HBIX UCHOYHUKOB).
Brimieonrcannasi MoJienib BBITEKAET U3 MPEABIAYIIEro OJI0Ka pacCyKIeHUN, HO TpedyeT
YTOUYHEHHS.

Ncrounukamu "mMopckoro" ciost reHodoHaa Kpeima npeanosararoTcs MUTpaiiiu
u3 Bocrounoro Cpeau3eMHOMOpPBSl KaK B @aHTUYHOCTHU (JIPEBHETPEUECKUE KOJIOHHUCTBHI
VII-V BB. 10 H.3. U3 TONHCOB Ha moOepexbe Manmoit Asuu), Tak U B TO3/HEE
CPEIHEBEKOBhLE (MEpecesieHre XpucTuanckoro HaceneHus B Kpeim B XV B. mocine
3aBoeBaHMUs Bu3aHTHIICKON UMIEpHH TypKaMu-ocMaHaMu). OpHAKO €ciii aHTUYHbIE
MUTpAIMK BIIEpBbIE MpuHECTH B KpbIiM cpean3eMHOMOPCKUiT TeHOMOHT U COXPaHSITU
000C00JIEHHOCTh OT MECTHBIX IJIEMEH KaK MUHUMYM 5 BEKOB, TO CPEIHEBEKOBBII MOTOK
nepeceseHues u3 Busantuu pactBopsiics B HaCEJIEHUM MOJyocTpoBa. Takum obpasom,
CpPEIHEBEKOBbIE MUTpaluu W3 Manoil A3uM MOrjd yCUIuTh '"Mopckoil" cion
reHoona KpeiMa, HO €ro OCHOBHBIM HCTOYHUKOM BCE K€ OB aHTUYHbBIC TTOMYJISIIUN
u3 ropoaoB-noucoB Bocrounoro CpemmzeMHoOMOpbs. KocBeHHOe MNOATBEpKIECHUE
ATOM TUIOTE3€ MOYKHO HAWTH MpHU aHaU3€e reHO(OHAA KPBIMCKHX TaTap IO JaHHBIM
nojaHoreHomuou manenm Human Origins (Pucynox 17, pasnen 3.3) u mpoernupoBaHus
MOJIOKEHUSI TEeHO(OHAA TOPHBIX M IOKHOOEPEKHBIX KPHIMCKHX Tarap Ha Trpaduk
IJIABHBIX KOMIIOHEHT IO TOMY K€ MACCHBY JaHHBIX, ONyOJMKOBAaHHBIA B padoTe
[Mathieson et al., 2017] ¢ mpuBneuenuem aanubix mo apesHer JJHK Bankan u Maoi
A3uu OT HeoJIUTa 10 OPOH30BOTO BeKa [PrucyHok 29].

HcroynnkamMu "CTEMHOro" T€HETHYECKOIO CJI0Sl IPEICTaBIISIOTCS, BO-IIEPBBIX,
rpynmnbl HOTalieB (MM TEHETHYECKH OJIM3KUMX UM mnonyisiuuid) IlpuyepHoMopbs u
[Ipukacnusi, koTopbix ¢ XV BeKa HaNpaBJICHHO NEpecesin B crenHoil KpbIM B paMkax
neMorpaduyeckoi nmomutuku KpsiMckoro xanctsa [ Tropkckue Hapoasl Kpeima, 2003].
Bo-Bropbix, 310 monynsauuu LleHTpansHoil A3uu (BEPOSTHO, 3alaJHbIX PETMOHOB), C

KOTOPBIMHM MOTJIM B3aUMOJENCTBOBATH IIPENKM KapauMoOB J0 nepeceneHns B Kpbim.
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CornacHo TOH K€ JIOTHKE, UCTOYHUKAMHU «IIePeIHEa3naTCKoroy ciiosi reHohoHIa
KapanMOB MOTJIH ObITh, BO-TIEPBBIX, momyssiiuu bikuaero Boctoka u [lepenneii A3uu
— pPEruoHa, B KOTOPOM OTMEYArOT MOSABJICHUE KapauMOB B KOHILIE IIEPBOTO ThICSYEIIETHUS
H.3.. [Ipryem 3TH npeaKoBbIe MOMYJISIIUN TOJKHBI ObLITH OBITh T€HETUYECKHU HACTOJIBKO
pazHooOpa3Hble, YTO T€HO(MOHJ KapauMOB HAXOJUT CXOJICTBO C HIMPOKHM KpPyroM
COBpPEMEHHBIX Tomyisiuuii He Tonbko Ilepennerr Aszum, HO u KaBkasza. Bo-BTOphiX,
OJIHUM M3 MCTOYHHUKOB TIPOUCXOXKIACHUS KAapauMOB MOTJU JIEUCTBUTEIBLHO OBITh
nonysinuu KaBkasza, ¢ KOTOPbIMU MOTJIM B3aUMOJICMCTBOBATh MPEAKA KAPAUMOM 0
nepecenenus B Kpeim. [IpoTuBOpeduT mnocieaHeMy Tpaaullds 3aKpbIThIX OpakoB
BHYTpH KapauMcKou oOmmHbL. Tem He MeHee, «IepeaHea3naTcKuin» ciioil reHodoHaa
Kpbima nipesicraBisieTcss CKOpee KOMIUIEKCOM CJIOEM, YEM €AUHBIM KOMIIOHEHTOM, IS
MPOSICHEHUSI ICTOYHUKOB €0 MPOUCXO0KICHUS He0O0X0oAnuMa ainbHel as padoTa.

Takum 06pa3oM, MOJIEITb KOMIUIEKCHOTO MPOUCXOXKACHHUS KaKIOTO U3 TPEX CIOEB
KPBIMCKOTO T€HO(DOH/a TOCTATOYHO PEATHCTUYHO OOBSICHSET OCHOBHBIE BBISIBICHHBIC
F€HETUYECKHE  3aKOHOMEPHOCTHU. [IpoTMBOpeums 3TOM  MOAENM  CBS3aHO C
JIOTIOJIHUTENIbHBIMHU  pe3yJIbTaTaMd — MEHEE 3aMETHhIMHU ciosiMu TeHodoHaa Kpeima

(pazgen 4.4). IlosTomy erie 60Jee BEpOSATHON MPEJCTABIISACTCS TPEThsI MOJCIb.
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Pucynok 29. Ilpoexknusi IpeBHHX TFeHOMOB Ha rpaduK IJIABHBIX KOMIIOHEHT,

NOCTPOCHHBbIM HA OCHOBE B3aMMOOTHOLIECHUN COBPEMEHHBIX MOIYJISIIMI.

[MpuBoautcs w3 mybnukanuu [Mathieson et al., 2017, «Extended Data Figure 1»] ¢ mobaBieHnem
PYCCKOSI3bIYHBIX MOJIKCEH JIJIsi COBPEMEHHBIX TPEKOB U TYPOK, a TaKKe JPEBHUX MomyJsisinuii bankan
n Manoii A3zum corsacHo Jereszae. IlojioskeHne ropHbIX M KKHOOEPEKHBIX KPBIMCKHMX TaTrap

(Kpac}lblﬁ uBeT TeKCTa) Ha PUCYHKE TII0Ka3aHO THIOTCTUYICCKHU, Hexoas 3 HX

B3aMMOOTHOIIEHUI C TeMH ke MONMYJISIUMAMH TYPOK M rpexkoB Ha Pucynke 17 (pa3nea 3.3).
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MogeJsib TPeX OCHOBHBIX CJI0€B M Psiia MeHee 3aMeTHbIX. B cenogponoe Kpvima mpu
OCHOBHBIX C/10A — (MODPCKOUW», «CERHOU» U «NEPeOHea3uamcKuil», Cl0MCHble no
NPOUCXO0IHCOCHUIO, HO KPDOME HUX COXPAHUNUCH U MEHee 3aMenHble C10U.

Tpu reHeTHYECKUX cCJIosS TeHO(OHIAa OTpa)xkalOT OCHOBHBIE HCTOYHHUKH
dbopmupoBanus nonynsanuii Kpeima 3a mocienHue TpU THICSYENETHs: «MOPCKON» -
BKJIAJ] aHTUYHBIX W CPEIHEBEKOBBIX MUTpaIluii U3 Masioi A3uu, «IepeHea3uaTCKuiny -
MUTpaIyio MpeakoB kapaumoB B KpeiM B cpeanue Beka u3 llepenneit Aszuu u
bmmxnero BocToka ¢ BO3MOXHBIM BKJIIOUEHHEM KOMIOHEHTOB reHodoHna Kakasa,
«CTETHOW» - MATPAllMN KaK HOTaMLIEB U3 IPUYEPHOMOPCKHUX CTENEN B HOBOE BPEMS, TaK
1, BO3MOXHO, paHHUX TIOPKOB B KpbiM. OnHako Nake CTOJIb CJIOXKHAs KapTUHA HE
MCYEPITBIBACT BCE KOMITOHEHTHI KPHIMCKOTO TeHO(OH 1A,

[IwoTHBIM 3Tanm  aHanM3a IMOJHBIX Y-XPOMOCOM B paMKax TOJBKO Tpex
ramorpynn - G1, N3 u R1lb - obHapyxun cBsi3u ¢ MpeanosiaraeMbIMH  HOCHUTEIISIMU
WHJ0-UpaHCKUX s3bIKOB [Balanovsky et al., 2015], renomaMu WHAWBUIIOB M3 CTEMeH
EBpazuu OpoH30BOro Beka (AMHOU apxeosiorudeckod KyiabTyphl [Balanovsky et al.,
2017]) n uctounukamu «eBpomneickux» (N3a3) u «azuarckux» (N3a5) HEOTUTUUECKUX
BapuaHToB ramorpynnsl N3 B CeepHoit EBpazuu [[lumaée et al., 2016]. Takue (moxa
pPa3pO3HEHHBIE) JaHHbIE MOTYT OTpaXkaThb KakK clielbl CKU(POB U CapMaToB
(MpaHOS3BIYHBIX COOOIIECTB OPOH30BOTO BEKa, MPHUIIEAIINX C BOCTOKA B €BPOIICHCKUE
cTenu, B TOM 4uciie U B Kpbim), Tak 1 OoJiee ApeBHUE CBSI3M HACETICHUS MaTEPUKOBOM

Bocrounoii EBponel 1 KpsiMckoro nonyocrposa.

Pesynbrarel gaHHOW pabOThl JaJeKH OT IMOJHOTO pa3pelieHus Hay4HOH
npobiemsl dopmupoBanus reHodonga KpbiMa, oHAKO BIOJIHE JOCTATOYHBI Ui €€
pazpabotku. OcCHOBHbIE HUCTOYHHMKU (GopmupoBaHusi reHodonaa Kpeima cBsizaHbl ¢
Boctounsim Cpenu3eMHOMOpbEM W 3amaAHbIMU TpaHuuamu lLleHTpanbHOU A3uu, B
MEHBIIIE Mepe oTMedaroTcs cBsi3u c llepegnenn Asmerr m KaBkazoM B JTOBOJIBHO

IMXPOKOM KOHTCKCTC, a TAKKC IMPOABJIAIOTCA U MCHEC 3aMCTHBIC KOMITOHCHTEI. bonbiie
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OTBETOB MOXET OBITh IMOJYYEHO B JAJIBHEWINIEM C MPUBIICYCHUEM JTaHHBIX JIPEBHEH
JHK nns nacenenus kak CeBepHoro [IpuyepHOMOpBs, Tak U CONMPEAEIbHBIX PETMOHOB.

BrisiBieHHas B JaHHOW paboTe TreHeTHYecKas OTJIaJeHHOCTh TOMYJISIIHMA
KPBIMCKUX TaTap, TIPEKOB M KapaMMOB OT COCEOHUX PYCCKUX M YKPauWHIEB
CBUJIETENBCTBYET 00 OTCYTCTBUM 3HAYMMOIO TE€HETHYECKOTO IOTOKa OT CIaBsSH B
reHo(pOHJT aBTOXTOHHBIX Hapoa0B KpbeiMa, HECMOTpPs HA COBMECTHOE IMPOKUBAHHUE Ha
MOJYOCTPOBE B TE€UEHHME JBYX CTOJETHH. DTOT PE3yJbTaT OTPAKAET PEATbHOCTH JIBa
MOKOJICHUs Ha3ajd, BeIb PAaCCMOTPEHHBIM 31ech TeHopoHa Kpeima sBusercs
PEKOHCTPYKIIMEN: KPHIMCKUE TaTapbl MOCJIE BO3BPAILLICHUS U3 JCNOPTALHUHN PACCEIECHBI
Ha MOJYOCTPOBE HE3aBHUCHUMO OT MECT MPOKUBAHUS MX MPEJIKOB (TpH CyOITHUYECKUE
rpynmnsl  0ojiee HE CBsI3aHBI C WX HMCTOPUYECKUMHU apeajlaMH), KPBIMCKHE TpPEKU
MPOXKUBAIOT 3a Tpenenamu noiayoctpoBa (B CeBepHom IlpuaszoBne), kKapauMbl KpaifHe
MaJIOUYHUCIICHHBI (B MUpE He Oojiee 2 ThIC. Yell.) U MPOKUBAIOT KaK BHYTPHU, TaK U BHE
Kpbima. OgHako TOJIBKO B pe3ysbTaTe MOJOOHOW PEKOHCTPYKIMHU IO T€HETHYECKUM
JAHHBIM M BO3MOXHO TMPOCJHEANTh BEXW NOMYJISAUHUOHHOW ucTtopuu Kpeima Kak

MHWHHUMYM B TCUCHUC TPCX MOCICAHNUX ThICSIUCICTHM.
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BbBIBO/1bI

1. Iloka3aH mapaJjJieJiu3M pe3yJibTATOB AHAJM3A TPeX FeHeTHYEeCKUX CHCTEM -
Y-xpomocombl, MTITHK 1 no/iHoreHoOMHBIX naHeJieii ayTOCOMHBIX MapKepoB — J1JIsl
BIIEPBbl¢ H3Y4YE€HHOro reHogoHAa aBTOXTOHHOro Hacejgenusa Kpbima (N=476):
KApauMOB, CTENHbIX, TOPHBIX H IKHOOEPEKHBIX KPBIMCKHX TaTap, IPeKoB-
YPYMOB M I'PeKOB-pyMeeB.

2. B renodgoHaax KpbIMCKHX I'PEKOB, TOPHBIX H I0KHOOEPEKHBIX KPBIMCKHX
TAaTap BbIABJECH 00U 0a30BbI TIeHETHYECKHIl KOMIIOHEHT (BOCTOYHO-
Cpeau3eMHOMOPCKHIi), KOTOPbI HauboJee BHIPAXKEH Y COBPEMEHHBbIX MOIMYJIAIHT
Bocrounoro Cpeau3zeMHOMOpPbS U MPEANOJ0KUTEIBLHO CPOPMUPOBAIICA B XOJe
AHTUYHOU rpeyeckoii kojgoHusauuu Kpbima.

3. B renodoHae kapaumMoB mNpeodJANAOIIMIA BKJIAJA TepeIHea3uaTcKoro
HACEJICHUSI U CJiebl BJIUSIHMS LHEHTPAJbHOA3HATCKUX MOMYJANMHA YKa3bIBAET HA
0oJiee CJI0KHOE MPOUCXO0KICHHUE KAPanuMOB, YeM npeamnosaraercs ''ceMurckoi' u
"TIOPKCKOI'" rUMOTE3aMM MX 3THOTEeHe3a.

4. Y cremHbIX KPbIMCKMX TaTap BbIfIBJeH 3aMeTHbIH ''cTrenHoi'"
reHeTUYeCKMM KOMIIOHEHT, KOTOPbIii B CXOJHOI CTelmeHH NPOCJIeKUBAETCH Y
HOraiineB W c(poOpMHpPOBAJICA B Xo0/Ae CcpelHeBeKOBbIX wmurpanuii B Kpbim
TIOPKOSI3bIYHBIX KOYEBHUKOB U3 MPUYEPHOMOPCKHUX U MPUKACTIUUCKUX CTENe.

5. T'enodoHa KpPBIMCKHX TaTap N0 MapkepaM Y-XpOMOCOMBI 3HAYHMTEJIbHO
OTJIM4YaeTcsl OT reHO(OHI0B APYyrux nonyasaunii EBpasuu ¢ 3THoHnMoM "'tarapbl"
(ratap IloBoszkbss u 3amagnoit CuOupM) W 0TYACTH CXOJAEH TOJBKO C
SIyTOPOBCKUMHU CHOMPCKMMH TAaTAPaMHU.

6. TI'enodoHabl KOpeHHbIX HapoaoB KpbiMa 3HAYNTENbHO OTAAJEHbBI OT
NOMYJIAUA PYCCKUX M YKpPauHIEB, 4YTO OTpPakaeT OTCYTCTBHE 3HAYMMOIO
reHeTHYEeCKOr0 TMOTOKA OT BOCTOYHBIX CJAABSIH K M3YyYeHHbIM TMOMYJISIIUSIM

KPBIMCKHUX HApOaOB.
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baaropapuoctu

ABTOp BBIpaKaeT TIIyOOKYIO OJarofapHOCTh 3a HACTABHHUYECTBO M PYKOBOJICTBO TPHU
MOJITOTOBKE JAMCCEpPTAIlMU 3aBefyromeMy Jabopatopueii reHomHoi reorpadpuu MOI'en PAH
npocdeccopy PAH Onery IlaBinoBuuy bamaHoBckoMy, HAYYHOMY PYKOBOJUTEIIO DCTOHCKOTO
buonientpa akagemuky Puxapay Bumiemcy, 3aBemyrormieil nmabopaTopueil MOMyJIsSIHMOHHON
reHeTukn yenoBeka ®I'BHY « MI'HL» npodeccopy Enene BaagumupoBHe bananoBCKoi.

HckpenHioo OnarogapHOCTh aBTOpP BBIPAXAET KOJUIEKTUBY J1abOpaTOpuil T€HOMHOMU
reorpaduu MUOI'en PAH u monynsuuonnoit reneruku ®I'BHY «MI'HI» - 3a momoris u
MOJIIEP’KKY Ha BCEX ATallax MpPOBEACHMS MCCIEAOBAHMS, a OCOOEHHO HAYYHBIM COTPYAHHKAM
E.H. JlykpsnoBoii u B.B. 3amopoxdeHko 3a MOMOIIb B OCBOCHUM W NPUMEHEHUH
OMOMH(pOPMATUUECKUX METOJIOB aHaIu3a JAaHHBIX, U, YTO HE MEHEE LIEHHO, MHTEpIpEeTaluu
pPEe3yJIbTATOB.

ABTOD BBIpaXKaeT riayOOKyIO MPU3HATEIHHOCTD H.0. 3aBEAYyIONIeH Kadeapol TeHETUKU U
UTOJOTUH XaphbKOBCKOTO HalMoOHalIbHOro yHuBepcutera uM. B.H. Kapasuna mpodeccopy
Jlro6oBb AnekceeBHe ATpaMEHTOBOW 3a HampaBlI€HHWE Ha TMyThb TreHoreorpadpuu U
OpraHM3aIMI0 SKCIEJAUIIMOHHOTO 00CciieIoBaHUs reHOPOHIa KPHIMCKUX TaTap, 3a MOMOIIb U
KOHCTPYKTHBHBIC PEKOMEHAAIMU Kak Mpu paboTe ¢ OMOJOTHYECKHMMHU 00pas3laMu, Tak M C
MacCHMBaMHU JaHHBIX - JOLEHTY KadeIpbl TEHETHMKU M IUToJIorTHH Tmpodeccopy Oibre
MuxaitnioBHe Y TEBCKOM.

ABTOp BbIpaXaeT TIJIyOOKYyl0 OJaroJapHoCTh BCEM YYAaCTHHKAM HCCIIEJOBaHUS,
OopraHu3atopaM M AakKTHBHBIM I[OMOIIHHUKAaM, B TOM uuciie PernoHanbHON 0OIIECTBEHHON
oprannzaunn  «HammonanpHO-KyJIbTypHAass aBTOHOMHS KapamMoOB ropoja MOCKBB» U
O0COOEHHO 3aMecTUTENt0 mpexacenarens npasiaeHuss Hukonaro BanentuHoBuuy KauaHoBYy;
I'bY3 PK «KoHCynbTaTUBHO-THAarHOCTUYECKUN TIEHTP TIO0 0OCTYKUBAHUIO JICTIOPTUPOBAHHBIX
HapoaoBy» (. Cumdepornonb) U 0cobeHHO TaBHOMY Bpauy Jlunnu Am3zaeBHe MycradaeBoii;

Acconpanuy Haciaeaus asoBckux rpekos (http://www.azovgreeks.com) u ocobenno Hropio

Hukonaeuuy Tacuity, Hukonato BanoBuuy Makmaky, A.A. Mantabapy, Mapuu Jl. [Tupro.
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