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PoJjib colinaaibHO-IeMorpaduuecKoii CTPYKTYPhI
COOOLIEeCTB INMYXUX JIIOJIeli B pacIpoOCTpPaHEeHHOCTH
HacjeayeMbIX (popM MoTepu ciayxa
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MoTepa cnyxa, 06ycnoBneHHasn Kak CpefoBbIMU, Tak U FreHEeTUYECKNMM
NPUYMHaMW, B TOV AN MHOW CTemneHn 3aTparmsaeT 6onee yem 10 %
HaceneHna Mnpa, NPUBOANT K MHBaNNAHOCTM U CYLLIECTBEHHO CHUXaeT
KauecTBO »KU3HM rnyxux nogen. B cpegHem 1 13 1000 HoBopoXAEH-
HbIX poXKaaeTca ryxum, n B 50-60 % cnyyaes natonorua umeet
reHeTMyecKyto NpuYnHy. HecnHgpomanbHas Hac/ieACTBeHHasA

noTeps ciyxa — MOHOreHHOe 3aboneBaHue C YHVKanbHO BbICOKOM
reHeTNYeCKon reTeporeHHOCTbo. YacToTa Gopm «reHeTnyeckom
rNyXOTbl» BAPbMPYET B Pa3HbIX PErMoHax Mrpa 1 MOXeT onpeje-
NATBLCA, KaK U ANA MHOTVX APYTMX MOHOTEHHbIX 3aboneBaHuni,
3THMYECKNM COCTaBOM HaceneHus, nsonauven, spdekramm
OCHOBaTeNs 1 «byTbIFIOYHOTO ropibILLIKay, foNe 6M3KOPOACTBEHHbIX
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6paKoB, BO3MOXHbIM CENEeKTUBHbIM MPENMYLLECTBOM reTePO3UroT.
MpepnonaraeTca, 4To B pacnpoCcTpaHeHHOCTN Hanbonee YacTon
reHeTuyeckoln Gopmbl NoTepy ciyxa, 06yCI0BNEHHON MyTaLMAMA
reHa GJB2 (Cx26), BaxkHyto posib Urpanv 1 onpefeneHHble counanbHble
$aKTOpbl: AONTOBPEMEHHAA TPAANLIMA 3aKITIOUEHWA aCCOPTATUBHbIX
6pakoB Mexay ryxXumn NogbM1 B COYETaHMMN C POCTOM UX
coumasnbHOM aganTauumn n 6UONOrMUYeCKon NPUCNOCOBIeHHOCTY
(genetic fitness). CrapTom Ans 3TMX COObITUI ABUNCA <NPOPbIB»
rny6oKo coumanbHON N30AALMM FYXUX Ntofel, Mpoun3oLweawnii
okono 300 net Ha3apg, korga B EBpone (a nosgHee n B CLUA)

BO3HUKIIV LWKOJbI A FYXUX C 06YUYEHVEM XKECTOBOMY A3bIKY Kak
efIHOMY CpefCTBY KOMMYHMKALMKM (MMHIBUCTUYECKAA roMoramus).
KomnbloTepHoe MoaenpoBaHme U CpaBHUTENbHOE PETPOCMEKTUBHOE
nccnepgoBaHue nokasanu, yto B CLUA 3a 200-neTHuin neprog atu
coumasnbHble MPOLIECChl MO NPUBECTY K YABOEHMIO YaCTOTbI
rNyXoTbl, 00YCNIOBNEHHOW MyTauuamn reHa GJB2. CBefieHuA

0 coumanbHoO-AeMorpadryeckon CTPYKType COOBLLECTB FyXMX
nofel B NPOLWIOM KpaliHe orpaHnyeHbl NPakTUYeCcKy NoHbIM
OTCYTCTBMEM COOTBETCTBYIOLLMX aPXMBHbIX AaHHbIX. TeM He MeHee
M3yyeHune coumnanbHO-AeMorpaduyeckmx n MegnKo-reHeTuYecknx
XapaKTepUCTVK COBPEMEHHbIX COOOLLECTB FYXMX NlloAen umeet
BaXKHOE 3HaueHue Kak N5 MPOrHO3MpPOBaHWA PACNpPOCTPAHEHHOCTYN
pasnnuHbix GOPM HaCeACTBEHHON MYXOTbl, TaK U MOHUMaHWUA PO
coumanbHbIX GaKTOPOB B 3BOJIOLIMOHHBIX MpoLieccax, MponcXoaaLLmx
B MONynAUMAX YesioBekKa.

KntoueBble cnoBa: HacneACTBEHHAA Myx0Ta; COLManbHble NPoLecchl;
accopTaTMBHble 6paku; MyTaumm reHa GJB2 (Cx26); uMuTaLMoHHoe
(agent-based) mogenvposaHue.
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Hearing loss caused by environmental or genetic
factors concerns more than 10 % of the world
population. It leads to disability and considerably
reduces the life quality of deaf people. On average,
1in 1,000 newborns are born deaf, and 50-60 %

of cases are due to genetic causes. Nonsyndromic
hereditary deafness is a monogenic disease with
uniquely high genetic heterogeneity. The prevalence
of some forms of genetic deafness varies in different
populations and could be determined, as for many
other genetic diseases, by the ethnic composition
of a population, isolation, founder and «bottleneck»
effects, the proportion of consanguineous marriages,
and probable heterozygote advantage. It is assumed
that high prevalence of hearing loss due to mutations
in the GJB2 (Cx26) gene was also influenced by some
social factors: a long-standing tradition of assortative
marriages between deaf people, combined with
growth of their social adaptation and genetic fitness.
The start for these events was the breakdown

of the deep social isolation of deaf people, which
occurred about 300 years ago in Europe, and later

in the US, when special schools for the deaf

with learning sign language as a common tool

for communication were established (linguistic
homogamy). Computer simulations and comparative
retrospective study showed that over the past 200
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years these social processes can have doubled
the frequency of deafness in the US caused by
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KAK UUTUPOBATbD 3TY CTATbIO:

the GJB2 gene mutations. Information about the socio-
demographic structure of deaf communities in the
past is extremely limited by an almost complete lack

of relevant archival data. Nevertheless, studies of socio-
demographic and medical-genetic characteristics

of deaf people’s contemporary communities are
important for predicting the prevalence of inherited
forms of deafness, as well as for understanding

the impact of social factors on the evolutionary
processes occurring in human populations.

Key words: hereditary deafness; social processes;
assortative marriages, the GJB2 gene mutations; agent-
based modeling.
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orepsi cityxa, oOyCJIOBJICHHAs! CPEIOBBIMU WJIM T'€He-

TUYECKUMH MPUYMHAMH, 3aTPArHBaeT 3HAYUTEIBHYIO

4acTh HAaCEJICHUs, IPUBOANT K WHBAJIUJHOCTH U CY-
IIECTBEHHO CHIKAET KaueCcTBO JKM3HU OoyibHBIX. YacToTa
«TEHETUYECKOI» TITyXOTHI cocTaBisteT He MeHee | : 15002000
HOBOpOXXICHHBIX (Marazita et al., 1993; Morton, Nance, 2006)
U TIPEBBIIIAET YaCTOThI MOHOT'€HHBIX 3a00JIEBaHHUH, BKITFOYCH-
HBIX B TPOrpaMMbl MacCOBOTO HEOHATAJILHOTO CKPUHHHTA
(dpenmnkeronypus ~1:10000, BpoKACHHBIN THITOTHPEO3
~1:4000-5000, ramakrozemus ~1:15000-20000, myko-
Bruciuao3 ~1:3000-6000, anpeHOTeHUTANBHBIN CHHAPOM
~1:5000-15000), uto, Ge3ycIIOBHO, AETACT Ty MATOIOTHIO
COLIMANBHO 3HAYUMOMN TIPoOIEeMOH.

OCHOBHBIMHU HAaIlPaBJIEHUSIMU B UCCJIECJOBAaHUAX T'CHETH-
4yeckux (hOpM TOTEpH ciayXa SBISIOTCS: 1) m3ydeHue pas-
HOOOpa3usi TEHETHYECKOTO KOHTPOJISl HAPYIIEHUH CIIyXOBOIi
(hyHKINH; 2) H3ydeHHe PaclpoCTPaHSHHOCTH HACIETyEeMbIX
(hopM moTepH ciyxa B pa3IMYHBIX PErHOHAX MUpA U 3) BBI-
sIBJIeHUE (PaKTOPOB, ONPEIEIISIONINX «HAKOIUICHHEY TeX WU
WHBIX TCHETHUYECKUX (DOPM MATONIOTHH CITyXa.

Pa3Hoo6pa3ue reHeTUUYECKOTO KOHTPONA

N pacnpocTpaHeHHOCTb HacsiefyeMbiX Gpopm
noTepwm csiyxa B pas/in4HbIX permoHax mmpa
HacnenctBeHHas motepst ciiyxa XapakTepHU3yeTcs KIMHU-
YeCKUM pPa3HOOOpa3WeM M YHHUKaJTbHOW T€HETHYECKOH Te-
TeporeHHocThI0. M3BecTHO He MeHee 300—400 cunapomoB,
OJIHUM M3 KJIMHUYECKHX IMPHU3HAKOB KOTOPBIX SIBISETCS
camwkenne/moreps ciayxa (Toriello, Smith, 2013), HO mpe-
Basmpyromieit hopmoii (~70 %) siBnsieTcst HeCHHAPOMaIbHAs
(M3omMpoBaHHas) HEMPOCEHCOpPHAsl TYrOyXOCTh/IyX0Ta,
koTopast B 75-80 % ciydaeB nMeeT ayTOCOMHO-PEIIECCHBHBIH
TUM HacienoBauus, B 15-20 % — ayToCOMHO-TOMUHAHTHBIN
u B 3-5 % ciy4aeB oHa JiM0OO cuemiieHa ¢ X-XpoMOCOMOiA,
nu6o obycnosinena mytanusmu MTJHK (Morton, Nance,
20006). K HacTosimeMy BpEMEHH B aCCOITUAIIAN C HECHHIPO-
MaJbHOU MOTEpeH cllyXa U3BECTHO 0KoJIo 140 reHeTuyecKux
JIOKYCOB U WACHTU(HUINPOBAHO HECKOIBKO JIECSITKOB I'€HOB,
KOAMPYIOIIUX Pa3HOOOpa3HbIC MO CTPYKTYpe W (DYHKIUSAM
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Oeuku (OesTKK HOHHOTO TPAHCIIOPTa, BHEKIIETOYHOTO MaTpHKCa
U IINTOCKEJIETA, PA3INYHbBIE CTPYKTYPHBIE OCIIKH, ATAKKE KOM-
MOHEHTH! KJICTOYHBIX MeMOpaH, aJire3uBHbIC OCIIKH, TPaHC-
KPHITHOHHBIE (aKTOPbl U Jpyrue OENKHU ¢ HEU3BECTHBIMH
moka ¢yakuusamu) (Van Camp, Smith, 2015). Kpome Toro,
B MUTOXOH/IPHAJIEHOM TeHOME BbIsiBIeHBI MyTannu MT/IHK,
ACCOLMMPOBAHHBIE C HAPYILICHUSIMU CITyXa, KOTOpbIe BO3HHKa-
10T B OCHOBHOM B I'€HaX, KOHTPOJIMPYIOLINX OCNOK-CHHTE3NPY-
tformuii annapar muroxonapuidi — TPHK u pPHK (MITOMAP:
http://www.mitomap.org). JlaHHbIC 0 KAPTUPOBAHUH JIOKYCOB
1 NACHTH(UKALNY TeHOB, OTBETCTBEHHBIX 3a MTOTEPIO CIIyXa,
akkymynupytorcst Ha Web-pecypce Hereditary Hearing loss
Homepage (http://hereditaryhearingloss.org), KOTOpbIii B Ha-
CTOsIIIIee BpeMsl ABJISIETCS HanboIee MoTHOW MUPOBOI 6a30i
JITAaHHBIX O TEHETHYECKOM KOHTpOJIE HapylIeHuH ciryxa (Van
Camp, Smith, 2015).

HecmoTps Ha mmpoxoe pazHOOOpa3ue TeéHEeTHIECKOrOo
KOHTPOJISI HAPYIICHUH CIlyXOBOW (DYHKIMH, U3BECTHO, UTO
HauOOJBIINI MATOrCHETHYCCKUN BKJIAJ B Pa3BUTHE H30-
JMPOBAaHHON TOTEpH CIyXa BO MHOTHX HOMYJSALUSIX MHpa
nmeer red GJB2 (13ql1-q12, MIM #121011). Tak, Hanpumep,
B OOJIBIIMHCTBE €BPOMNEHCKUX CTpaH MyTauuu resa GJB2
SBJISTFOTCS] TIPUUMHON motepu ciyxa y ~30-50 % (Morton,
Nance, 2006), a B a3uarckux nomymsinusix — y ~5-20 %
oompHbIx (Park et al., 2000; Liu et al., 2002; Ohtsuka et
al., 2003; RamShankar et al., 2003; Wattanasirichaigoon
et al., 2004; Dai et al., 2009; Tekin et al., 2010). I'ern GJB2
KoupyeT KoHHEeKCHH 26 (Cx26), 6e0K 11esIeBbIX KOHTAKTOB
(gap junction protein), SKCIpeccHst KOTOPOTo ObliIa MOKa3aHa
B TKaHSIX BHYTPEHHETO yXa, KOKe U JPYrHX TKaHsix. More-
KyJIbl KOHHEKCHHA 26 (JOPMUPYIOT MEXKKIIETOUHbIE KaHAJIb,
10 KOTOPBIM B TKAQHSX BHYTPEHHETO yXa IPOMCXOANT HOHHBIHN
00MeH, HeOOXOMMBIH Ui HOPMAJIBHOTO Tpolecca 3ByKO-
BocnpusTus. MyTaruu B rene GJB2 NpUBOAAT K HApyIIEHUIO
CTPYKTYpbI B (DYHKIIMK KOHHEKCHHA 26 ¥ B KOHEYHOM UTOTE
K HapyIICHHUIO Tpoliecca 3ByKOBOCTIPHATHS M HEOOPaTUMO
norepe ciyxa. B Hactosiiiee Bpems uzBectHo 6osiee 300 my-
Tanuii, ToMMMOp(HBIX BAPUAHTOB U HEKITACCU(UITIPOBAHHBIX
MOKa BapHanuil mocienosarensHoCcTH TeHa GJB2 (Stenson
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et al., 2014; Van Camp, Smith, 2015). Beisiiiena 3THHYe-
CKasi ¥ TeppUTOpHaIbHAs CHEIU(PUIHOCTh MYTAI[HOHHOTO
CIEKTPa U PacHpPOCTPAHECHHOCTH OT/CJIBHBIX MyTAIlMi reHa
GJB2 B pa3nuuHbIX NOmyisinusx Mupa. UpenrndunnpoaHo
HECKOJIBKO «IJIABHBIX», MKOPHBIX, PEIIECCHUBHBIX MyTallUH
9TOTO TeHa, MPeoOINAI0INX B TOW WM WHOH MOITYIISINH.
Tak, nHanpumep, mytaius ¢.35delG mupoko pacnpocTpane-
Ha B EBpone (Gasparini et al., 2000; Rabionet et al., 2000);
mytanus ¢.235delC — B psine asmarckux crpan (Park et al.,
2000; Liu et al., 2002; Ohtsuka et al., 2003, Dai et al., 2009);
c.167delT xapaxrepna mns espeeB amkenasu (Morell et al.,
1998; Lerer et al., 2000); p.Argl143Trp — U1 HEKOTOPBIX TO-
mymsiiui 3anagaoit Adpuku (Brobby et al., 1998; Hamelmann
et al., 2001); p.Val37lle nmeer OONBIIYIO PaCIPOCTPAHEH-
HoCTh B IOro-Bocrounoii Asum (Wattanasirichaigoon et
al., 2004); p.Trp24* — B Uuguu (RamShankar et al., 2003);
c.-23+1G>A —y sixyToB (Barashkov et al., 2011; [TimenankoBa
u 1p., 2015), a myramms p.Trpl172Cys ¢ BbICOKOH 4acTOTOM
BbIABIIsACTCS y TyBHHILEB (bagsi-Xoo u ap., 2014a).

B cBs3u ¢ Tem uTo MyTanmu reHa GJB2 SBIAIOTCS HanoOo-
Jiee BXHOW NPUUYMHON HaclieyeMbIX (opM MOTEpH CIyXa,
BO MHOTHX CTpaHax pa3paboTaHa M YCIICHIHO IIPUMEHSETCSI
MOJIEKYJISIpHAs! INAarHOCTHKA CITy4aeB TYTOyXOCTH/TITyXOTHI,
OCHOBaHHAs Ha TIOMCKE Y MAIIMEHTOB MYyTAIM{ 3TOTO TeHA.

B TCHCTUKO-3IUACMHUOJIOTMYCCKUX HUCCIICA0OBAHUAX, TTPO-
BOAMMBIX B Poccum, ObIIM BBISBICHBI STHUUECKHE U PETH-
OHAJIHBIC OTJIIMYHUSI PACIpPOCTPAHECHHOCTH HaCJETLyeMbIX
ciayuaeB norepu ciyxa (IlyssipeB u ap., 1999; 3unuenko
u np., 2003, 2007, 2009a, 6, 2012a, 6; Tapckas u ap., 2004;
[oxkapes u ap., 2005; bamer-Xoo u ap., 20146; [TmennnkoBa
u ap., 2015).

MonekyinsipHasi [MarHoCTUKA CIIy4aeB oTepu ciryxa B Poc-
CHM JI0 HEJJaBHETO BPEMEHH OIPaHWYMBAJIaCh CKPHHUHIOM
tonbko myTanuu ¢.35delG (ren G.JB2) (Mapkosa u zp., 2002,
2008; Hexpacosa u ap., 2002; Xugustosa u ap., 2002; 3un-
4eHKO U J1p., 2003; [Hokapes u ap., 2005; XKypasckuii u ap.,
2009; Illaponosa u ap., 2009), kotopas SBISETCS OCHOBHOMN
MIPUYMHON MOTEPH CIyXa B €BpONEHCcKUX cTpaHax. Takoi
TIO/IXOJI C y4eTOM 3THHUYECKOH U reorpaduueckoii criennpuy-
HOCTH MyTalMOHHOTO criektpa GJB2 Bpsi/ 1 MOXKET ObITh
aJIeKBaTHOM TMarHOCTUYECKOW METOA0JIOTHEN B TPUMEHEHUHT
KO BCEMy MHOTOHAIMOHAIBHOMY Hacenenuio Poccnu. B mo-
CJICAHUEC I'OJbI B CBA3U C BHCAPCHUEM B MOJICKYJISIDHYIO 1A~
rHocTUKY Metona JIHK-cexBeHnpoBaHUs CTaI0 BO3MOKHBIM
BBIBJICHHE OOJiee IIMPOKOTO MYTALMOHHOTO CIEKTpa reHa
GJB2, v qis psijia pOCCUICKUX MOMYJISIMN OBIIO TIOKa3aHo,
YTO JOJIS MAIIMEHTOB € MOTEpel ciryxa, 00yCIOBICHHONW My-
tarmsamu reHa GJB2 (BapbUpyeT B 3aBUCMMOCTH OT PErHOHa
ucciaenosanusi), moxxer pocrurarb 40-50 % (Posukh et al.,
2005; Ocerpona u 1p., 2010; boxxkosa u ap., 2011; brusnen n
Ip., 2012; bagei-Xoo u np., 2014a; [Timenankosa u 1ip., 2015).

Myrauun B rene SLC26A44 (pendrin, 7q22-q31, MIM
605646), BepoATHO, SBISAIOTCS BTOPOH 110 3HAYUMOCTH TEHE-
TUYECKOW MPUYMHON MOTEPHU CITyXa M0 KpaliHel Mepe B a3u-
aTCKHX MOMYIALHUAX, B KOTOPBIX 10 10 % Bcex reHeTH4ecKux
CITydaeB TITyXOThI 00yCIOBIEHO MyTanusamu 3toro reHa (Park
et al., 2003; Tsukamoto et al., 2003; Lee et al., 2008; Du et
al., 2013).

Vimeetcs CyniecTBEHHO MEHbIIE MH(OPManHUU O pac-
MPOCTPAaHEHHOCTH TEHETHYECKUX (OpPM IOTEpHU ciyxa,
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OIMPCACIIAEMbBIX MYTallUAMU APYTUX I'€HOB. HOCHC}IOB&TCHL-
HOE CEeKBEHHpoBaHUe 110 CIHrepy BCEro MHOXKECTBA TEHOB,
KOHTPOJINPYIOIINX HApYIICHHS CITyXa, OKa HEOCYIIECTBIMO
Ha NPAKTUKE, U TOJIBKO B HEMHOI'MX na60paTopm[x MOXHO
MIPOBECTH MOJIEKYJISIPHYIO IUATHOCTHKY HECKOJIBKHUX IPYTHX,
kpome GJB2, acconMMpOBaHHBIX C MOTEpEN ciayXa I'€HOB
(SLC26A44, MYO15, TMCI, CDH23 u OTOF). Bo MmHOTHX
ClTy4asiX 9THOJIOTHUS HAcIeIyeMOH TITyXOThl U TIOCHIE TECTHU-
poBanMs HanboJee 3HAUMMBIX «TC€HOB TIIYXOTBI» OCTAETCS
HesicHOM. TeM He MeHee B IOCIENHEe BpEMs I PELUCHUS
9TOH TPOOIEMBI (KMHOTO T€HOB — OIUH (DEHOTHIT») MPH-
MEHSAIOTCSI HOBelIne TexHojoruu cekBenuponanus JTHK,
BKJIFOUast 9K30MHOE cekBeHupoBanue (Brownstein et al., 2011;
Diaz-Horta etal., 2012; Sirmaci etal., 2012 u 1p.). Takum 06-
pas3oM, co BpeMEHEM CIlelyeT 0)KHUIaTh HOBBIX CBEJICHUH O re-
Hax, aCCOLIMHUPOBAHHBIX C MOTEPEH Cllyxa, U 0COOEHHOCTAX
pacTpoCTpaHEHHOCTH CIEM(PUIHBIX (OPM «TCHETHIECKOU
IIYXOTBI» B Pa3IMUHBIX PErHOHAX MUPA.

Jist HekoTOpBIX (hOPM HACIIEACTBEHHOM IIOTEPH CITyXa yiKe
YCTaHOBIICHO, YTO, KaK M AJISI MHOTHX JPYTHX MOHOTEHHBIX
3a00JICBAHMM, NX «HAKOIUICHHUE» B TOW WIIN MHOH TTOITYJISIIIAH
orpeAessieTcst TaKUMH (DaKTOpamMH, Kak 3THUYECKHH COCTaB
HACEJICHUS, U3OJIAINS, 10T OMTM3KOPOCTBEHHBIX OPaKoB, (-
(hexTsI ocHOBaTENs M «OyThIIOYHOTO TopIbIIKa» (Groce, 1985;
Scott et al., 1995; Winata et al., 1995; Van Laer et al., 2001;
RamShankar et al., 2003; Ben Arab et al., 2004; Lezirovitz et
al., 2008; Sirmaci et al., 2009; Barashkov et al., 2011 u ap.).

Ho 151 cirydaeB 1y XoTbl, 00YCIIOBIICHHOM My TallsSIMU T€HA
GJB2, 6pu1a ipeiyiokeHa THITOTE3a O TOM, YTO Ha IMIHPOKYIO
PacnpoCTpaHEeHHOCTh 3TOH HACIIEICTBEHHOH MAaTOJIOTHH, B OT-
JIMYHUE OT 6OJ'I])1HI/IHCTB3 MOHOI'€HHBIX 336OHCBaHHﬁ, MOIIN
MOBJIMATH U OINPEAEICHHBIE COIMAIIbHbBIE (DAKTOPHI: CyIlle-
CTBYIOIIIAs B PSIJIC PETMOHOB MUPA JIOITOBPEMEHHAS TPaIUIINS
3aKJIIOUCHUSI ACCOPTATUBHBIX OPAKOB MEXKIY [Ty XHMH JIFOIbMU
(BBIOOP OpagHOTO MapTHEpa IO MATOIOTHIEeCKOMY (HDEHOTHITY )
B COYCTAHUH C POCTOM MX COIMAJBHOW ajanrtanuu u OHo-
JIOTHYECKOH mpucnocodiennoctu (genetic fitness) (Nance et
al., 2000; Nance, 2003; Nance, Kearsey, 2004).

CouuanbHble $paKTOPbl B pacCnpOCTPAHEHHOCTH
«reHeTn4ecKkom rMyxoTbi»

B mpouutom morepst ciryxa, Hapymasi BO3MOXHOCTb BOC-
NPUSTHS TIPEAYNPEXkIAtoNIeH 1 TPeBOXKHON MHOopManny,
OPHEHTALH U COI[ATbHON KOMMYHHKAIIUH, PE3KO CHIKAJIa
OHMOJIOTUYECKYI0 TIPUCTIOCOOICHHOCTh TIIyXOTO YeJIOBEKa,
U 10151 CIIy4aeB ¢ FCHETUYECKU J€TEPMUHUPYEMOU [TOTepe
ciryxa ObliIa CPaBHUTEIIBHO HEBEJIMKA.

B nactosmee Bpems B psane crpan Esponst u CIIIA Ha-
OmroaeTcsl OTYETNINBAs TEHJAEHIUS K HEYKJIOHHOMY POCTY
«TEHETHUYECKON TIIyXOThI», 00yCIOBIEHHONH MyTalUsIMHU
B reHe GJB2 (Cx26) (Morton, Nance, 2006). KommeroTepHOE
HMMHTAIIMOHHOE MOJIeINpPOBaHKe Mokazaio, uto B CIIIA uucio
WHJIUBHUYYMOB C IyXOTOH, 00yCIIOBIEHHOH PEeLleCCUBHBIMHU
MYTalMsMH 3TOTO T€Ha, MOTJIO OBl YBEIMUUTHCS B JIBA pas3a
3a 200 JieT npu pocTe J0JIH acCOPTATUBHBIX OPAKOB MEKIY
rmyxumu oT 0 1o 0,9 u Bo3pacTaHHM WX OMOIOTHYECKON
npucnocodnennoctn ot 0 1o 1 (Nance, Kearsey, 2004).
[Ipennonaraercs, 4TO TOMYKOM AJS 3TUX MPOLIECCOB IO-
CITY’)KMJIO CO3JIaHHE IIKOJN IS TIyxux oxoio 300 met Hazan
B Psijie €BPOIEHCKHX cTpaH (M HecKobKo ro3aHee — B CIIIA)
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(Bender, 1981) u mocnexyromiee akTUBHOE Pa3BUTHE HA MX
0a3e JKeCTOBOTO SI3bIKa — YHUBEPCAIBHOTO CIIOC00a KOMMY-
HUKaluu Mexay ryxumu moasmu (Nance, Kearsey, 2004).

Jnsa cripaBku. JKecToBBIH S3BIK (S3BIK KECTOB) — CaMo-
CTOSITEJIbHBIH, €CTECTBEHHO BO3HUKIINH MM HCKYCCTBEHHO
CO3JAHHBIA SI3BIK, COCTOSIINN M3 KOMOMHAIIUU KECTOB,
KaXJIbIii U3 KOTOPBIX MPOU3BOIUTCS PyKaMH B COUETAHUHU
C MUMHKOH, (hOPMOH MM ABMKEHUEM pTa M r'y0d, a Tarke
B COYETAHHH C MOJIOKEHHUEM KopIryca Tesna. JKecToBbIi A3bIK
HE SABJISETCS €AMHBIM Ul BCEX IIyXHUX JIIONCH: B MHpE 3a-
(huKCHpOBaH 10 MeHbINEH Mepe 121 KEeCTOBBIH S3BIK MITYyXHIX
(Ethnologue..., 2015). [IepBbic yueOHO-BOCIUTATEIHHBIC
LEHTPBI AT IeTel ¢ HapyIIEHUSAMHU CllyXa OBIIM CO3/1aHbI
B0 ®pannuu (B 1760 r.) u B 'epmanuu (B 1778 1). OcHOBO#
SI3BIKOB OOY4YEHHsI CTaI €CTECTBEHHBIE JKECTOBBIE SI3BIKH,
Pa3BHBABIINECS B HAIIMOHAIBHBIX COOOIIECTBAX NITyXHX JIFO-
neii. Ha ux 6a3e ObUIM CO3JaHBI )KECTOBBIE HHTEPIIPETANT
(hpaHIy3CKOTO M HEMELKOrO SI3bIKOB, KOTOpbIE OBLIH J10-
MIOJTHEHBI CHIENNATBHBIMUA «METOJUYECKIMI KECTaMH (ISt
0003Ha4YCHNUsT MPEIJIOTOB, TPAMMATHYECKOTO poja U T.11.).
B nanpHeiimem GppaHIly3cKUi U HEMEIIKHIA )KECTOBBIC SI3BIKU
JIETIM B OCHOBY MHOTHX JPYTMX HAllMOHAJIBHBIX KECTOBBIX
s3bikoB. Hanpumep, B CIIIA ocHOBOI 111 aMEPUKaHCKOIO
JKECTOBOTO si3bIKa («AMciien» — oT American Sign Language,
ASL) 6s1ma paniysckas mkona. Hamo 3aMeTuTs, 9To B Ha-
CTOsIIIIEe BPeMsI HallMOHAJIbHBIE KECTOBBIC SI3BIKM 00JIa1al0T
COOCTBEHHOW CTPYKTYpO# M MCTOpHEH M NPAKTHUYECKU HE
3aBUCST OT COOTBETCTBYIOIIUX 3By4allUX sI361K0B. B Poccnn
nepBasi cypronenaroruyeckas Imkoja orkpeuiack B 1806 1.
B I. [1aBnoBcke u, kak u B CIIIA, paGoTasa no gpaHiy3ckoi
metonuke. [To3nnee, B 1860 ., cypaonenarornaeckas mKkoa,
UCTIONB3YIOIAsi HEMEIIKYI0 METO/IMKY, OTKpblIack B MoCKBe.
CoBpeMeHHBII pycCKuil (MM POCCUMCKHI) )KECTOBBIH A3bIK
OBUT cPOPMUPOBAH HA METOANIECKON 0a3ze ITHX ABYX IIKOI
u B pecnyonukax OsiBiero CCCP neHTpaan30BaHHO pacipo-
CTpaHSJICA Yepe3 CO3/JaHHe LIKOJ U YUPEXKICHUH [T [Ty XHX.
Buammo, ¢ 3TuM cBsi3aH (EHOMEH Mpeodraganus eAHHOTO
JKECTOBOTO s3bIKa Ha TeppuTopuu ObiBIero Coserckoro Co-
103a (IIpozoposa, 2007).

Coobuectsa ryxux niogei — «Deaf Culture»

EnnHoe TMHIrBUCTUYECKOE MPOCTPAHCTBO (KECTOBBIH SA3BIK)
CHI0COOCTBOBAIIO YITYUIIIEHUIO YCIOBHH )KN3HHU M KOHCOJINA-
UM nryxux toaei. B ctpanax Esponst u CIIA 3to mpuseno
K opmupoBanuto 0coObix MuKpocoruymoB, «Deaf Culture»
(«Kymerypa mryxux», «[Iyxoil Mup»), cO CBOUM COOCTBEH-
HBIM, JKECTOBBIM, SI3BIKOM, CBOCOOPA3HBIMHU TPaIUIUSIMHU
u kyasrypoii (Padden, Humphries, 1988; Andersson, 1991;
Arnos etal., 1991; Christiansen, 1991; Ruben, 1991; Prezioso,
1995; Stern et al., 2002 u ap.). B aTux coobmiecTBax oTCyT-
CTBHE CJIyXa pacCMaTpPUBAETCSI B COLIMOKYJIETYPHOM acIeKTe,
a He KaK OTKJIOHEHHE OT HopMbl. CamoonpeienieHne TITyXux
moner, otHocsmux ceds k «Deaf Culture», Beipaskaercs,
B YaCTHOCTH, B Hamucanuu ciioBa «deaf» (miyxoit) c mpo-
nmucHo# OykBbI — «Deafh (Arnos et al., 1991). BaxusiMu
COLMAIBHO-1EMOTPAQUICCKUMH XapaKTEPUCTUKAMH ITHX
MHUKPOCOIIMYMOB SIBJISIIOTCSI BEICOKAsl aCCOPTaTHMBHOCTH Opa-
KOB MEXJIy INIyXUMH TIapTHEpaMH, OCHOBAaHHAsl HA JIMHIBHU-
CTHYECKOH TOMOTaMuM (MCIIOIb30BAaHNH YKECTOBOTO SI3bIKa),
1, KaK [1I0Ka3aHO B HEKOTOPBIX MCCIIC0BAHUSIX, [IO3UTUBHOE
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OTHOIIICHUE TIIyXHUX CYNPYTOB K POXKICHUIO TIIyXHX ACTeH
(Middleton et al., 1998, 2001; Stern et al., 2002).

Tak, B BenmukoOputanuu ObLIO MPOBEIEHO aHKETUPOBAHUE
TIyXHX Jitofelt, mpuHauexxammx K «Deaf Culturey». Ankera
cojieprKana psiJi BOIMPOCOB, TO3BOJSIONINX BBISICHUTH OT-
HOIIICHHUE TIIyXUX JIOACH K TEHETHYECKOMY TECTHPOBAHHMIO,
MIpEeHATATFHON THATHOCTHUKE M WX MIPEAIOYTCHIS B OTHOIIIC-
HHUH COCTOSTHMS cityXa y ux Oynymmx nereit (Middleton et al.,
1998). Oxazanock, 9To 55 % OMPOIICHHBIX HETaTHBHO OTHO-
CATCS K TCHETHICCKOMY TECTHPOBAHHIO U CUUTAIOT, YTO OHO
MOKET MPUHECTH CKOPEE BPE, YeM MOb3y; 46 % CUMTAIOT,
YTO PEe3yJbTaThl TEHETHYECKOTO TECTUPOBAHUSA MOTYT JTUC-
KpUMUHUPOBaTh NTyxux jrofei. [Ipenaransusie JIHK-tecTs
JUTSL TUATHOCTUKHU CITyXa OyAyIIero pedeHKa 0TKa3aauch ObI
npoiitu 60 % pecnoHAeHTOB, 16 % 3aTpyIHUIICEH C OTBETOM,
8 % B0OOIIE HE OTBETWJIM HA 3TOT BOMPOC M TOIBKO 16 %
OIPOILCHHBIX COIIACHIINCH OBl IPOWTH TaKOE TECTHPOBAHHUE.
B Bompoce o mpeanodTeHIsIX COCTOSHUS CITyXa y UX peOeHKa
15 % pecnoHICHTOB OTBETHIIH B MTONB3Y POKICHHS TITyXOTO
pebenka, 74 % 3aTpyAHUIHCH C OTBETOM O CBOHX MPE/IO-
YTEHUSAX TI0 3TOMY Bompocy, 5 % He 3aX0Teln OTBETUTh Ha
9TOT BOTIPOC M TOJBKO 6 % X0Tenu ObI peOCHKA C HOpMaTbHBIM
ciryxoM. B 6onee nozauem uccnenosanun (Middleton et al.,
2001) cpenm Tpex kareropuit pecroHaeHToB: (1) Tmyxue,
(2) mmoxo CIBIIAIITIE FITH TIO3THO OTIIOXINHE U (3) HOpMaib-
HO CIIBIIIAIIKME JIFO/IN, KOTOPBIE YK€ HMEIH ITyX0ro pedeHKa
WIN SIBISUIACH A€TBMHU DIIYXHX POAWUTENCH, OBIT IMpPOBEACH
ONpPOC /JIsl BBISICHEHUS UX OTHOLIEHUS K ipeHaransHoi JJHK-
JIMarHOCTUKE ¥ TIPEPHIBAHNIO OEPEMEHHOCTH B 3aBUCHMOCTH
OT cocTosiHus ciiyxa Oyayuero pedenka (Middleton et al.,
2001). Okazanocs, uro 21, 39 u 49 % u3 xareropuii (1), (2)
u (3), COOTBETCTBEHHO, XOTEIN OBl MPONUTH MpEeHATaIbHBIH
reHeTHnYecKuii TecT. Tompko 6 % IyXux Jrofei u3 KaTeropun
(1), 11 % — u3 xareropuu (2) u 16 % — u3 kareropuu (3) BbI-
pa3wiv HaMepeHHE IPepBaTh OEPEMEHHOCT, €CIIU OYTyIITHIA
pebenok Oyner ryxuMm. Cpean TIIyXuX pecroHAEHTOB 2 %
OTBETHIIM, YTO OHU IMPEAIOYUTAIOT UMETh IIIYX0To peOeHka
U TpepBaiu Obl OCPEMEHHOCTD MPH BBISBICHUU Y UX OyIy-
1iero pedenka HopManbHoro ciyxa (Middleton et al., 2001).

B Poccun cymecTByeT oOmmiecTBeHHas OpraHU3alus WH-
BaymnoB (Bcepoccuiickoe obmectBo mryxux, BOI (http://
www.voginfo.ru/), kotopas Obl1a co3nana B PCOCP (CCCP)
B 1926 r. B Hactosimee Bpemst BOI' HacuuThIBaeT B CBOUX psi-
nax okoisto 90000 yenoBek ¢ HapyIICHUSIMHU CITyXa, BKIIOYAET
B ce0s1 79 pernoHanbHBIX 1 Oonee 800 MECTHBIX OTACIEHUI
Ha Bcell Tepputopun Poccuiickoit ®enepanuu. [aBHbIMU
3agadamu BOI sBnsroTCA 3aIuTa NpaB U HHTEPECOB JITofIEH
C HAapYIICHUAMH CITyXa, MX COMATbHAS PeaOMINTauA U UH-
Terpamnus B COBPEMEHHOE OOIIECTBO, 00SCIICUCHNE PaBHBIX
C IPYyT'HMU TPaXKIaHAMH BO3MOXKHOCTEH.

Hackonbko HaM N3BECTHO, HCCIIEOBAHNS, HAIPABICHHbIC
HAa TTOJTyYeHHE KOMIUICKCHBIX COIHO-IeMOrpadiIecKux Xa-
PaKTEPUCTUK COOOIECTB IITyXHUX JIIO/ICH U BBIICHEHUE POJIN
JIOKQJIBHBIX M PETHOHANBHBIX oTneneHnii BOI' B koHCOMH-
JTATIAHN JTFOACH C ImoTepel ciryxa, B Poccnu He IpOBOIMITHCE.

AccopTaTuBHble 6paKu

N ypoBeHb 6payHOCTU MyXuX Noaen

BepOHTHO, 6ﬂarouapa yﬂqua}omeﬁcsi COHHaJ’ILHOﬁ ajarra-
A 1 KOHCOJIUJAINU TTTyXUX HIOﬂeﬁ, BJIAACHOIINX KECTOBBIM
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SI3bIKOM, BO MHOTHX peruoHax EBpomnbl u CILIA Habmonaercs
OTYETINBAs TCHACHINS K YBEITMICHHUIO 10T ACCOPTATHBHBIX
OpaxoB Mexnay niryxumu (Schein, Delk, 1974; Rose, 1975;
Arnos et al., 2008; Blanton et al., 2010).

OnHUM U3 OTHOCUTEIBHO HEMHOTOYHCIIEHHBIX KOMIIIEKC-
HBIX MCCIIEIOBAaHUH COLMO-AEMOrpauiecKuX XapakTepu-
CTHK COOOIIECTB MIyXHX Jrofiel B EBporie siBisiercst pabora
Carlsson ¢ xomneramu (2004), B KoTOpoit OBIT MpOBENEH
CPaBHUTEJBHBII aHATIN3 IBYX HanO0JIee KPYITHBIX COOOIIECTB
nyxux sozeit [lIBenun, npoxuBaronx B okpyrax Narke
u Varmland (Carlsson et al., 2004/2005). 3tr okpyTa, CXOIHBIE
10 OCHOBHBIM JIeMOTpaIecKUM XapaKTepUCTHKaM (001ei
YHCJICHHOCTH, YHUCIIY B3POCIHbIX JIIOJEH), OTIMYAIOTCS 10
YPOBHIO «Pa3BUTH» COOOIIECTBA IIyXHX JIoAeh. B okpyre
Narke B MecTHOI acconMaliy NIy XHX JIFOJIEH 3aperuCTpUpO-
BaHO 450 yenoBek, U3 HUX 82 % cOCPenOTOUCHBI B KPYTTHOM
ropozie Orebro. B oxpyre Varmland B acconmanuio riyXux
Jroner BXomuT okono 100 gemoBek U TONbKO 33 % KUBET
B ropoze Karlstad, Torja kak ocranbHble paccpei0TOUEHBbI 110
BceMy OKpyTy. B okpyre Narke miast nimyxux geTeit J0CTyIHBI
Kak JOUIKOJbHOE 00y4YeHue, Tak M BHICIIEe 0O0pa3oBaHue,
3/ech oTMeuaercs: camoe Oomnbinoe B IlBeruu uncio riy-
XHMX CTyIEHTOB, 0OydJaromuxcsi B yHUBepcutere. B okpyre
Varmland ycioBust 00y4eHus IITyXUX J€TeH OrpaHyueHEI J10-
IIKOJIbHBIM 0Opa3oBanueM. Takum oOpa3om, B okpyre Narke
MMEETCsl XOPOILIO pa3BUTasl COIMaibHast HH(pacTPyKTypa
JUISL TITYXUX JIFOJIEH, YpOBEHb KOHCOJIM/IAIIMN KOTOPBIX CYIIe-
CTBEHHO BbIlIE, 4eM B okpyre Varmland. [Ipu npakruuecku
paBHBIX ypoBHsIX OpaunoctH (37,1 % rmryxux mozneit cocTostio
B Opake B Narke u 35,1 % — B Varmland) Oty BBISIBIICHBI
KOHTpacTHbIE YPOBHU OpayHOI acCOPTAaTUBHOCTH: B OKpYTe
Narke 99 % rryxux nogei HMenu IiTyXoro OpadHoro mapTHe-
pa, a B okpyre Varmland 3adukcupoBano Toibko 10 % Takux
opakos (Carlsson et al., 2004/2005).

B pabore Blanton ¢ xomreramu (2010), B KoTOpoii aHATH-
3UPOBAIMCh JaHHBIE O BBIMyCKHHMKax cTapeiimero B CHIA
KPYITHOTO 00pa30BaTeIbHOI0 yupexaeHus 1 ryxux (Gal-
laudet University, ['ammoneTckuii yHUBEpCHTET), cCOOOIIaeTCs
0 BBICOKOM YpoBHe OpauqnocTH niryxux jmoneid (0,88), cxonHom
C TAKOBBIM Yy MX HOPMaJIBHO CIIBIIIAIINX OparbeB/cectep
(0,89), a mons OpakoB MEXAY TITyXHMH JIOABMHU (accop-
TaTHBHBIE Opaku) coctaBmia 79 % (Blanton et al., 2010).
HannonanpHas nmepenuck riyxux, nposeneHHas B CIIA
B 1970 1. (The 1970 National Census of the Deaf Population),
3a¢pukcuposana 80-90 %-it ypoBeHb OpadHOl accopTaTrus-
HOCTH IJTyXUX JIFOJIeH, COOTBETCTBYIOIINH IAHHBIM U3 JIPYTHX
nuctounnkoB (Rapin, 1978; Schein, 1978). Takum o6pazom,
HaOJIFO/1AeTCsI OTIPEICIICHHBII POCT ATOTO MOKa3aTelIs O CPaB-
HEHMIO C aHAJIOTWYHBIMH JaHHBIMH (75 %), MOTy4eHHBIMU
B Hauasne XIX B. (Schein, Delk, 1974; Rose, 1975).

CymecTBeHHO Ooree HU3KHH ypOBEeHb OpadyHOl accopTa-
TUBHOCTH MEXY ITyXUMH JIFOIbMH ObLJT BBISIBJIEH B HEMHOT'O-
YHCIEHHBIX MCCIICIOBAHNAX, IPOBEICHHBIX B IPYTHX PETH-
onax mupa (Chaabani et al., 1995; Tekin, Arici, 2007, Tekin
etal., 2010). Tak, B TyHuce 4acToTa acCOpPTaTUBHBIX OPAKOB
MeK Ty DTyXuMu cocTasiseT okoino 10-30 % (Chaabani et al.,
1995), B Typuuu — 46,8 % (Tekin, Arici, 2007), B Morrommu —
37,5 % (Tekin et al., 2010).

YacroTa «reHETHYECKON TITyXOTBI», 00yCIOBICHHOW MY-
tarusMu reHa GJB2 (Cx26), koppenupyomias ¢ ypoBHEM
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OpauHoii accopraTuBHOCTH NTyxux Jrofei B EBpone u CIIIA,
MokeT gocturath 40-50 % (Nance, 2003; Morton, Nance,
2006). Bxmang myranuit rena GJB2 B 3THOJOTHIO TOTEPH
cilyxa B psJie a3MaTCKUX PEruoHOB ropasno Hivke. Harpu-
Mep, Y MOHTOJIOB — He Oosiee 5 %, 4TO, KaK Mpennonaraet
Tekin ¢ xomreramu (2010), onpexnensercs 0oiiee HU3KUM
YPOBHEM KOHCOJIMJIAIIMK M OpayHOW acCOPTAaTUBHOCTH TITy-
xux mozaeit B Morronuu (37,5 %), Tae u3ydeHne keCToBOTO
s3bIKa Hauasioch cpaBHUTENbHO HeasHo (Tekin et al., 2010).
JlelicTBUTENBHO, TepBasi LIKOJIA AJIs1 NIyXUX AETe OTKPbLIACh
B Ynan-barope B Hauane XX B., HO )KECTOBBIN A3bIK OCTABAJICS
MPUMUTHUBHBIM BILUIOTH J10 1995 1, korna BonoHTepsl AMepH-
kaHckoro kopiyca mupa (The American Peace Corps) paspa-
60TaM CTPYKTYypHPOBaHHBIH KECTOBBIH S3BIK, aJalITHPOBAH-
HBII K MOHTOITBCKOMY $13bIKY (Tekin et al., 2010). KocBennsie
CBUJICTEJIbCTBA OTCYTCTBUSI TPAJIUIIMU 3AKJIIOUEHHsT OpaKoB
MeKay mTyxumu B Kutae Oblin MOMTydeHbl IPH TPOBENCHUH
CeTpEeraroHHOTO aHaJIM3a B CEMBSIX ¢ TyXxoTo n3 [llanxast:
TOJIBKO B 8 113 260 poUTEeNILCKUX Map 00CIIEIOBAHHBIX [ITyXHX
mpobanaoB 0ba poautens 6pun Tiryxumu (Hu et al., 1987).

Penpoaykuusa rnyxux niogein

ITapameTpsl penponyKUUHU ABISIIOTCS BaXXHOU MEpPOH s
OLIEHKH OMOJIOrMYecKoil mpucrnocobienHoctu (genetic fit-
ness) Kak MOMYJISIIKYU B LIEJIOM, TaK U IPYI HHAWBUIYYMOB
C TeHEeTHYeCKUMH 3aboieBaHUsIMHU. B psage paboT Obuin
NPENPHUHSTHI OMBITKH CPABHUT TAPaMETPhl PEPOLYKIIUH
DITyXUX JIFOIed (CpeliHee YUCIIO JISTei) C TAKOBBIMU B OOILEH
HOMYJISALUN WM K€ C MX 3I0POBBIMH OpaThsiMH/cecTpa-
Mmu (Schein, Delk, 1974; Hu et al., 1987; Liu et al., 1994,
Carlsson et al., 2004/2005; Blanton et al., 2010; Tekin et
al., 2010). B uccnenoBannu Blanton ¢ kommeramu (2010)
OBUIO TTOKA3aHO, YTO CPEHEE YHCIIO JACTEH Y BBITYCKHHKOB
["aoIeTCKOro YHUBEPCUTETA, COCTOSIIMX B Opake, ObLIO
3HAYMMO MEHBIIE T10 CPABHEHUIO C TAKHUM K€ MOKa3aTelIeM
y MX 310poBBIX OpartbeB/cectep (2,06 1 2,26 COOTBETCTBEH-
HO). Ho mpu paccmoTrpeHun THUIIOB OpakoB MIYXHX JIIOIEH
BBISICHUIIOCH, YTO B ACCOPTAaTUBHBIX OpaKax MeXIy IIIyXUMH
cpemHee 9rcIio etei Oputo BhIme (2,11), 4eM B Opakax MExKIy
[IIYXUM U HOpMaJIbHO ciblmaimuM naptaepom (1,85). Tem He
MeHee 0011as Omonornyeckas MpUCIocoOIeHHOCTD (genetic
fitness) TIyxux BHE 3aBUCUMOCTH OT MX OpadyHOro craryca
U C y4eTOM O€3/1€THBIX MH/IMBHU/YYMOB OKa3ajlach CHU)KEHHOM
(0,88) (Blanton et al., 2010). B pabote Schein, Delk (1974),
OCHOBaHHOM Ha TaHHBIX nepenucyu nryxux B CIIA (1970 1),
Ouoornyeckas MprucIocoOICHHOCTh HKEHIMH BapbUpOBaia
ot 0,31 mo 0,77 (B 3aBUCHMOCTH OT BO3PACTHOH TPYIIIIBI)
B cpaBHeHUH ¢ obmieit momymsiueir CIIA (Schein, Delk,
1974). AHanu3 napaMeTpoB PEeNpOayKIMU Yy IIyXHUX JIoAeH
B IByX OKpyrax LlIBermy BBIBHII CYIIIECTBEHHO O0Jiee HU3KOe
cperHee umcIio nerei Ha xeHumHy (1,16 —B okpyre Varmland
u 1,33 — B okpyre Narke) 1o cpaBHCHHIO ¢ OOIICTIOMYJISIIH-
OHHBIMH JTaHHBIMH T 000uX OKpyTOB (1,63—1,65), mpuaem
pa3Iuuusl MKy OKPYTaMH, BEPOSTHO, ObLIN 00YCIIOBICHBI
3HaYMMBIM IIpeodsaiaHueM Oe3/IeTHBIX DIIYXHX JKEHIIUH
B okpyre Varmland no cpaBrenuto ¢ Narke (47,3 u 38,5 %
COOTBETCTBEHHO) IIPU MOMYISAIHOHHON J1oyie 0e3/eTHBIX
skeriuH B Varmland — 18,8 % u B Narke — 19,7 % (Carlsson
etal., 2004/2005). 3HaunTEeNEHOE CHIYKEHNE OMOTIOTHIECKOH
MPUCTIOCOOICHHOCTH NITyXHX 110 CPABHEHHIO € UX 3/I0POBBIMH
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OparbsiMH/cecTpaMi OBIIO BBISBJICHO B JIBYX HCCIIEJOBaHH-
s1x, mpoBeaeHHbIX B Kurae (0,6 u 0,78) (Hu et al., 1987; Liu
et al., 1994). B MoHronuu OTHOCHTENbHAST OUOJIOTHYECKas
MIPUCTIOCOOJICHHOCTD TIIyXUX JIIofieH (BHE 3aBUCHMOCTH OT
Opa4yHOro craryca M C yuyeToM Oe3[eTHBIX WHIMBHUIYYMOB)
coctraBmia 0,62 mMpu 3HAYNMO CHIDKEHHOM CpEIHEM YHCIe
JieTell y TITyX1X, COCTOSIIMX B Opake (2,7), 10 CPaBHEHHUIO C MX
ciplmamumMu oparbsimu/cectpamu (3,6) (Tekin et al., 2010).

Takum 00pa3oM, HECMOTPsI Ha Pa3HBIE TOIXOABI, UCIIOTb-
3yeMble B HEMHOTOUYHCIIEHHBIX MCCIICIOBAaHUSIX ITapaMETPOB
PENpoIyKIUH NIYXHX JIFOJeH, ObLIO TOKa3aHo, YTO OHOJIOTH-
yeckas mprucrocoOieHHoCTs (genetic fitness) TITyXux Jonei,
BBIpaykaeMast B Cpe/ITHEM YHCIIe JICTEH, BapbUPYeT, KaK  JJIs
JPYTUX YEI0BEYECKUX TPYIIl, B 3aBUCUMOCTU OT Ieorpa-
(hrgecKoil JTOKaNU3alni, CONNO-KYTFTYPHOH U 3THUYECKON
Cpezibl, HO OCTAETCsI CHIKEHHOMH 110 CPaBHEHUIO ¢ HOPMAIIbHO
CJIbIIIAINMMU UHIWBUIAMU.

HekomnnemeHTapHble 6paKkn

BeposiTHOCTB poXK/IeHHs Ty XHX JIeTel BapbUpyeT B pa3iiny-
HBIX BapHaHTaX OpauyHBIX Map ¢ TEHETUYECKUMH M HETCHe-
TUYECKUMHU MPUYNHAMH TIYXOTHL. Y CYIIPYTOB, Ubs TIIyXOTa
00yCIIOBJIEHa PEIIECCUBHBIMU MyTallUIMHU OJTHOTO U TOTO K€
TeHa (HeKOMIIEMEHTapHbIe OPaKH), MOTYT POIUTHCS TOIBKO
TIyXHe J€TH, U ¢ TOW ke CaMOil T€eHETUYEeCKOH MpUYUHON
rryXoTbl. ClieJoBaTelIbHO, TAKUE OPaK1 MOTYT CYILIECTBEHHO
YBEIMYHUTH YaCTOTY KaKOH-TTMOO PElieCCUBHON MyTalluH, BbI-
3BIBAIOMICH IITYXOTY, B IOCIIETYIOMINX MOKOJICHHSX.

B pabote Arnos c¢ xomneramu (2008), BBIMOTHEHHON Ha
OCHOBE MOHYMEHTaIbHOTO Tpyna «Marriages of the Deaf in
America» (Fay, 1898), yHUKaIbHO KOJIIEKIIN POJOCIOBHBIX
ryxux Jitoew 3a nepuof 1801-1894 rr., u COOTBETCTBYIOIIMX
JTAHHBIX 3a 1eproj XX B., TOIYYEHHBIX C IPUBICUCHNEM TN~
HBIX JJAHHBIX BBIIYCKHHKOB [ aiIofeTCKOTO YHUBEPCUTETA,
OBUI IPOBEJICH CPAaBHUTEIBHBINA aHAIN3 OpauHON CTPYKTYPbI
DIy XMX JIFOZIEH, TOKa3aBILUi TOCTOBEPHBII pOCT YHCIIa HEKOM-
TUIeMEHTapHbIX OpakoB 3a npomreanme 100 et (4,21 23,0 %
coorBeTcTBeHHO) (Arnos et al., 2008). Kpome Toro, cpaBuu-
TEeNBHBIN aHAJIM3 YaCTOTHI MyTaIrwii B reae GJB2 (Cx26) B Ko-
roprax OOJNBHBIX Tpex Bo3pacTHbIX Tpymm (1921-1940 rp.,
1941-1960 r.p., 1961-1980 1. p.) BBISIBUII JOCTOBEPHBIHN POCT
gacToThl GJB2-MyTanuii Ha 3TOM CPaBHUTEIHHO KOPOTKOM
BpeMeHHOM oTpeske (60 set) (Arnos et al., 2008).

KOManOTepHOE mogennpoBaHue BIIMAHNA
coumanbHbiX GaKTOPOB Ha PAacNpPOCTPAHEHHOCTb
Hacnepyembix popm notepu cnyxa

MaremaTnyeckoe U KOMIBIOTEPHOE MOJICINPOBAHUE IIH-
POKO HICTIONB3YETCS MPH HUCCICAOBAHUH SMUISMUYCCKIX
(Sattenspiel, Dietz, 1995; Hethcote, 2006; Mossong et al.,
2008) n mearmaemuueckux (Di Rienzo, Hudson, 2005; Peng
et al., 2007; Hoban et al., 2012) Ooxe3Helt s aHATH3a
U IIPOTHO3UPOBAHUA X PACIIPOCTPAHEHHOCTH B ITOIYJIALUAX.
WmurammonHoe mimi areHTHoe (agent-based) MogenmpoBaHme
B HACTOSIIIEE BPEMSI SIBIISICTCS OTHUM K3 HanOoJIee MOmyJsip-
HBIX IIOAXOAO0B IJIs1 HOCTpoeHI/IH KOMHLIOTepHI)IX MOHeJ’leﬁ
B OMOJIOTHH, B TOM YHCJIE€ U B 00IACTH MOJCITUPOBAHUS Pa3-
TUYHBIX Oorne3Hei. [Tomo0HbIe TOIXO0/IBI TO3BOJISIFOT CTPOUTH
cocTaBHbIe Mepapxuuyeckre (MHOroypoBHeBble, multiscale)
MOJIENH, B HACTOSIIIEE BPEMs CUMTAIOIIUECS OJHUM H3 OC-
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HOBHBIX WHCTPYMEHTOB CUCTEMHOH Omosoruu (Ayton et
al., 2007; Ferrer, 2007; Ferrer et al., 2008; Martins et al.,
2010; Twycross et al., 2010; Qu et al., 2011). C moMoIsi0
MMHUTAIMOHHOTO MOJICIIUPOBAHUS BIIEPBBIC OBLIO TIOKA3aHO,
YTO CYIICCTBCHHBIH POCT JOJIA «TCHETHUYCCKOW» TITYXOTHI,
00YCIIOBIICHHOHW pereCCUBHBIMU MyTanusMu reHa GJB2
(Cx26), MOXKET OTIPENeNAThCS JONTOBPEMEHHOH TpaTuineit
ACCOPTaTHBHBIX OPAKOB MEXKIy TIIYXHUMH JFOIBMH H UX BO3-
pocireil 6momoTHUecKol MPUCIIOCOOIIEHHOCTRIO (genetic
fitness) (Nance, Kearsey, 2004).

Hapsiny ¢ u3BecTHBIME (DaKTOpaMU, BIHSOIIMME HA 4aCTO-
Ty MHOTHX MOHOT€HHBIX T€HETHYECKUX 3a00IeBaHI (3THH-
YECKUH COCTaB HACETICHUS, N30, 23PPEKTH OCHOBATEIIS
U «OyTBUIOYHOTO TOPJIBILIKAY, A0S OJM3KOPOJCTBEHHBIX
OpaxoB), TperoiaraeTcs, 4YTo B paclpoCTPaHEHHOCTH 10
KpaifHell Mepe Hanboiee 4acToi TeHEeTHYECKOM (hOPMBI TT0-
TEpH cltyxa, 00ycJIoBIeHHOH MyTaiusiMu reHa GJB2 (Cx26),
B)XHYIO POJIb UI'PAJIU U ONPEEICHHbIE COLaIbHbIC (paKTO-
PBI: JONTOBPEMEHHAS TPaIUIIHS 3aKITFOUCHHS ACCOPTATUBHBIX
OpakoB MEXKIy TIIYXHMH JFOIbMH B COUCTAHUU C POCTOM HX
COIMAJILHOM aJanTaluy U OMOJIOTHYECKON MPUCIIOCOOIeH-
HOCTH (genetic fitness).

Coo00111ecTBa ITyXUX JFOICH CYIIIECTBYIOT BO MHOTHX CTpa-
HaX MHpa, HO CTPYKTypa U CTETIEHb KOHCOJIHMIAIIH 3THX MH-
KPOCOITIYMOB B Pa3HBIX MOMYIALIUAX, BEPOSTHO, PA3TUIHEL.
OTHonIeHHe 00MIeCTBA K IITYXHUM TAaK)KE IIMPOKO BAPbUPYET:
ot npu3HaHus «Deaf Culture» kak 0co00T0 COIMOKYIBTYPHO-
TO COO0IIECTBA 1 )KECTOBOTO S3bIKA B KaUECTBE O(HUIIHATIEHOTO
JI0 BBIPQYKCHHOM COIMaIbHON AUCKPUMHUHAIIUY JIFO/IEH C orpa-
HUYEHHBIM WM yTPadeHHBIM ciTyxoM. ConnanbHO-IeMorpa-
(hugeckme XapakTepUCTHKH (YPOBCHb OpadHOCTH, OpadHas
CTPYKTypa, PEIPOIyKIIHsl, KOMMYHHUKATHBHBIC BO3MOXKHOCTH,
YPOBEHb W Ka4eCTBO >KU3HH, COLUAIBHBINA CTAaTyC IITyXHUX
JIOZICH, CTENeHb M3OJISAINH/BHYTPEHHEH KOHCOJIH/IATIHH )
COO0OIIeCTB JIIO/IEH C TOTepel CilyXa JI0CTaTOYHO aKTHBHO
M3y4JaroTCsl B OCHOBHOM TONBKO B cTpaHax EBponsl u CIIIA.
HccrmenoBanus Takoro poga Ha OCHOBE COBPEMEHHBIX JTaH-
HBIX B JIPYTHX PETMOHAX MUPA OYCHb PEIIKU, 3 BO3MOXKHOCTh
PETPOCHEKTHBHOTO aHAJIN3a COOTBETCTBYIOIIEH HH(OPMAIIH
orpaHrYeHa KpaliHe MaJIbIM YUCIIOM MOTOOHBIX ICCIICTOBAHHH
B nipotioM. B Poccun Takue rcciieioBaHust He IIPOBOJIMIIHCH.

O1eHKa MOTEHIUAIBHOM POJIH COLMaIbHO-AeMorpadude-
CKOU CTPYKTYpPhI COBPEMEHHBIX COOOIIECTB TIIYXHX JIFOACH
B COBOKYITHOCTU C MOJICKYJISIPHO-TCHETUICCKIUMH UCCIIEIIO-
BaHISIMH HACJIEyeMOH IOTEPH CIyXa, KOMIBIOTEPHOE MOJIE-
JTUPOBAHUE BO3MOXXHOH MPUIHMHHO-CIICIICTBCHHON B3anMO-
CBSI3M COLIMAIILHO-/IeMOrpa(uuecKux napaMmeTpoB COOOIIECTB
DIyXHX JIIOZIEH ¥ 9aCTOThI ONPEACTICHHBIX (POPM «TE€HETHYe-
CKOI» TITYXOTBHI UMEIOT (DyHIAMEHTAIEHOE U MPAKTHISCKOE
3Ha4ycHue. Takue MaHHBIC MOTYT BHECTH BECOMBIN BKIIAJ
B IOHMMAaHHE POJH COIUAIBHBIX (PaKTOPOB B 3BOJIFOLHNOH-
HBIX TIPOIIECCaX, MPOUCXOIIMIAX B MOMYJISIHUAX YeTIOBEKa,
U MOTYT OBITh MCIIOJIb30BAHBI JJIs TOJIFOCPOYHOTO MPOTHO3a
pacupoCTpaHEHHOCTH HAcleAyeMbIX (OpM MOTEpH Ciyxa
B U3y4acMbIX PErHOHAX.

Kosutektur aBTOpOB paboTacT HAJ MOTyYCHHEM CTPYKTY-
PUPOBAaHHBIX JaHHBIX 00 YPOBHE OPadHOCTH, 0COOCHHOCTSIX
Opav4HO CTPYKTYPHI U MapaMeTpax PEempOmyKINN Joneh
C TSDKEIION TIOTEepeH CityXa, MPOKUBAIOIIUX B PSIC PETHOHOB
Cubupu (Tysa, Anraii, SIKyTHs), B CONOCTaBICHUEM HX
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C pacrpesieIeHueM TeHOTHUIIOB o reHy GJB2, BBIABIEHHBIX
y DIyXUX UHAMBUIYYMOB B PE3YJIBTATE SIIUAEMHOIOT NUECKHX
W MOJICKYIISIpHO-TeHeTHYeCcKnX nccienoBanuii (Posukh et
al., 2005; Barashkov et al., 2011; bagsr-Xoo u np., 2014a, 6;
[TmennukoBa u np., 2015). Mbl mpenmnonaraeM, 4to Takon
KOMIUIEKCHBIH TTOIXO0/] 1aCT YHUKAJIbHYIO BO3MOXHOCTb BIIEp-
BBIC OLICHNUTH MOTCHIIMAIILHYIO POJIb COLHATIBHO-AeMOorpadu-
4eCcKUX (PaKTOPOB, OTPAKAIOIIUX COBPEMEHHOE COCTOSIHUE
COOOIIECTB INTYXHX JIFONIEH B pa3nu9HbIX pernoHax Cubupw,
B (hOpMHPOBaHMN CHEUU(PUKN TCHETHUYCCKOH KOMITOHEHTHI
U ee BKJIaJa B ATHOJIOTHIO moTepH ciyxa. KommbrorepHoe
MMHTAIIMOHHOE MOJIEINPOBAaHNE, KOTOPOE Oy/eT MPOBEIECHO
Ha OCHOBE COBOKYITHOCTH IOJTyYSHHBIX COIAIBHO-/IEMOTpa-
(uuecKux, MOJICKYISIPHO-TEHETHYECKUX H TMOMYJISILIUOHHO-
TEHETUYIECKNX JaHHBIX, MIO3BOJIUT OMPENEITHTh BO3MOXKHBIE
TPEH/IbI PACIPOCTPAHEHHOCTH HACIEIyeMOH MOTepH CiryXa
B M3y4aeMbIX pernoHax Cuoupu.
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