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Ñ 2013 ãîäà ñîòðóäíèêàìè ëàáîðàòîðèè ãåíåòè÷åñêîé ýïèäåìèîëîãèè Ìåäèêî-ãåíåòè÷åñêîãî
íàó÷íîãî öåíòðà ïðîâîäèòñÿ êîìïëåêñíîå ìåäèêî-ïîïóëÿöèîííî-ãåíåòè÷åñêîå èçó÷åíèå ìíîãî-
íàöèîíàëüíîé Êàðà÷àåâî-×åðêåñèè. Ðàáîòà âåäåòñÿ â ðàçëè÷íûõ ðåãèîíàõ Ðîññèè ïî ðàçðàáîòàí-
íîìó â ëàáîðàòîðèè ïðîòîêîëó óæå áîëåå òðåõ äåñÿòèëåòèé. Ïðîòîêîë âêëþ÷àåò îñìîòð íàñåëå-
íèÿ âûåçäíîé áðèãàäîé âðà÷åé-ñïåöèàëèñòîâ, ìîëåêóëÿðíî-ãåíåòè÷åñêóþ âåðèôèêàöèþ äèàãíîçà,
ïîëó÷åíèå ïîïóëÿöèîííî-ãåíåòè÷åñêèõ äàííûõ èç áèîëîãè÷åñêèõ (êðîâü) è íåáèîëîãè÷åñêèõ èñòî÷-
íèêîâ èíôîðìàöèè (ñïèñêè èçáèðàòåëåé, áðà÷íûå çàïèñè, äåìîãðàôè÷åñêèå àíêåòû), ñòàòèñòè-
÷åñêóþ îáðàáîòêó äàííûõ.

Íîãàéöû – òþðêîÿçû÷íûé íàðîä, ïðÿìûå ïîòîìêè êûï÷àêîâ. Hîãàéöû êîìïàêòíî ïðîæèâàþò â
Íîãàéñêîì ðàéîíå Êàðà÷àåâî-×åðêåñèè, ñîñòàâëÿþò 76,7% íàñåëåíèÿ ðàéîíà. Ïî ÷àñòîòàì ðàñ-
ïðåäåëåíèÿ 1522 ôàìèëèé è 1115 áðà÷íûõ çàïèñåé çà 1990–2000 ãã. ïîäñ÷èòàíû ñòàíäàðòíûå ïîïó-
ëÿöèîííî-ãåíåòè÷åñêèå õàðàêòåðèñòèêè äëÿ Íîãàéñêîãî ðàéîíà Êàðà÷àåâî-×åðêåñèè (ýòíè÷åñêàÿ
áðà÷íàÿ àññîðòàòèâíîñòü Í, èíòåíñèâíîñòü ìåòèñàöèè, èíäåêñ ýíäîãàìèè, çíà÷åíèÿ ñëó÷àéíîãî
èíáðèäèíãà Ðàéòà, ïàðàìåòðîâ Áàððàè è ïàðàìåòðîâ èçîëÿöèè ðàññòîÿíèåì Ìàëåêî, ñîñòàâëåíû
ñõåìû ôàìèëüíîãî è èíáðåäíîãî ëàíäøàôòîâ). Ýòíè÷åñêàÿ áðà÷íàÿ àññîðòàòèâíîñòü Í=1,06 äëÿ
íîãàéöåâ, ÿâëÿþùèõñÿ òèòóëüíîé íàöèåé ðàéîíà, äëÿ èõ ñîñåäåé çíà÷èòåëüíî âûøå: Í=30,3
(àáàçèíû), Í=25 (êàðà÷àåâöû), Í=6,2 (ðóññêèå), Í=46,2 (òàòàðû), Í=14,3 (÷åðêåñû). Îòìå÷åíî çíà-
÷èòåëüíîå íåñîâïàäåíèå íàáëþäàåìîãî è îæèäàåìîãî ÷èñëà êàê ìåæýòíè÷åñêèõ, òàê è âíóòðèýò-
íè÷åñêèõ áðàêîâ. Èíòåíñèâíîñòü ìåòèñàöèè ñîñòàâëÿåò 21,9% äëÿ ñåëüñêîãî íîãàéñêîãî íàñåëå-
íèÿ è 79,3% äëÿ ãîðîäñêîãî (ã. ×åðêåññê). Ïîïóëÿöèÿ íå ïàíìèêñíà â îòíîøåíèè ýòíè÷åñêîãî ïðè-
çíàêà. Èíäåêñ ýíäîãàìèè íèçîê êàê â àóëàõ (0,05–0,41), òàê è äëÿ ðàéîíà (0,56). Çíà÷åíèÿ ñëó÷àéíîãî
èíáðèäèíãà Fst â ïîïóëÿöèè ðàíãà «ðàéîí» ñîñòàâèëî 0,0024, ëîêàëüíîãî èíáðèäèíãà – 0,00039. Òàê-
æå ïîäñ÷èòàíû çíà÷åíèÿ ïî êàæäîìó èç ñåëüñêèõ ïîñåëåíèé, ñîñòîÿùèõ èç 1–2 àóëîâ. Êîýôôèöèåíò
ëèíåéíîé êîððåëÿöèè ìåæäó äâóìÿ îöåíêàìè èíáðèäèíãà (ñëó÷àéíûé èíáðèäèíã è ëîêàëüíûé èíáðè-
äèíã), ïîëó÷åííûìè ðàçíûìè ìåòîäàìè è èç ðàçíûõ èñòî÷íèêîâ èíôîðìàöèè (÷àñòîòû ðàñïðåäåëå-
íèÿ ôàìèëèé è äëèíû áðà÷íûõ ìèãðàöèé), ïîëîæèòåëåí è çíà÷èì (r=0,62±0,45). Ìàòðèöà ôàìèëüíûõ
äèñòàíöèé îáíàðóæèâàåò ïîëîæèòåëüíóþ è çíà÷èìóþ êîððåëÿöèþ ñ ìàòðèöåé êîðíåé êâàäðàòíûõ èç
ãåîãðàôè÷åñêèõ ðàññòîÿíèé (r=0,62±0,28). Êîððåëÿöèÿ ìåæäó ìàòðèöàìè, ÷åðåç êîòîðûå ïîñòðîå-
íû ñõåìû ôàìèëüíîãî è èíáðåäíîãî ëàíäøàôòîâ ðàéîíà, ñîñòàâèëà 0,73±0,24. Ñòåïåíü èçîëÿöèè
ðàññòîÿíèåì b îæèäàåìî îòðèöàòåëüíî êîððåëèðóåò ñ èíäåêñîì ìèãðàöèé (r=-0,94±0,19) è ñ ýíò-
ðîïèåé (r=-0,82±0,33). Çíà÷èìûå è îæèäàåìûå ïî çíàêó çíà÷åíèÿ êîýôôèöèåíòîâ êîððåëÿöèè ìåæäó
ïîëó÷åííûìè õàðàêòåðèñòèêàìè ïîçâîëÿþò ãîâîðèòü î ïðèãîäíîñòè íîãàéñêèõ ôàìèëèé â êà÷å-
ñòâå áèîëîãè÷åñêîãî ìàðêåðà ïðè ïîïóëÿöèîííî-ãåíåòè÷åñêèõ èññëåäîâàíèÿõ.

Êëþ÷åâûå ñëîâà: íîãàéöû, ñëó÷àéíûé èíáðèäèíã, èçîëÿöèÿ ðàññòîÿíèåì, ýíäîãàìèÿ, áðà÷íàÿ
ýòíè÷åñêàÿ àññîðòàòèâíîñòü
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Ñ 2013 ãîäà ñîòðóäíèêàìè ëàáîðàòîðèè ãåíå-
òè÷åñêîé ýïèäåìèîëîãèè Ìåäèêî-ãåíåòè÷åñêîãî
íàó÷íîãî öåíòðà ïðîâîäèòñÿ êîìïëåêñíîå ìåäè-
êî-ïîïóëÿöèîííî-ãåíåòè÷åñêîå èçó÷åíèå ìíîãîíà-
öèîíàëüíîé Êàðà÷àåâî-×åðêåñèè (Ê×Ð). Ðàáîòà
âåäåòñÿ ïî ðàçðàáîòàííîìó â ëàáîðàòîðèè ïðî-
òîêîëó óæå áîëåå òðåõ äåñÿòèëåòèé â ðàçëè÷íûõ
ðåãèîíàõ Ðîññèè. Ïðîòîêîë âêëþ÷àåò îñìîòð íà-
ñåëåíèÿ âûåçäíîé áðèãàäîé âðà÷åé-ñïåöèàëèñòîâ,
ìîëåêóëÿðíî-ãåíåòè÷åñêóþ âåðèôèêàöèþ äèàãíî-
çà, ïîëó÷åíèå ïîïóëÿöèîííî-ãåíåòè÷åñêèõ äàííûõ
èç áèîëîãè÷åñêèõ (êðîâü) è íåáèîëîãè÷åñêèõ èñ-
òî÷íèêîâ èíôîðìàöèè (ñïèñêè èçáèðàòåëåé,
áðà÷íûå çàïèñè, äåìîãðàôè÷åñêèå àíêåòû), ñòà-
òèñòè÷åñêóþ îáðàáîòêó äàííûõ. Ïîïóëÿöèîííî-ãå-
íåòè÷åñêèå õàðàêòåðèñòèêè êàðà÷àåâöåâ è àáàçèí
Ðåñïóáëèêè ðàññìîòðåíû ðàíåå [Åëü÷èíîâà ñ ñî-
àâò., 2015à, Åëü÷èíîâà ñ ñîàâò., 2015á, Åëü÷èíîâà
ñ ñîàâò., 2015â].

Íîãàéöû – òþðêîÿçû÷íûé íàðîä, ñôîðìèðîâàâ-
øèéñÿ èç ïðåäñòàâèòåëåé ðàçëè÷íûõ ðîäîâ è ïëå-
ìåí, æèâøèõ ñ IV â. íà ïðîñòîðàõ Åâðàçèè; ÿâëÿ-
åòñÿ ìåòèñíîé ãðóïïîé ìåæäó åâðîïåîèäíîé è
þæíîñèáèðñêîé ðàñàìè. Íîãàéñêèé ÿçûê ïðèíàä-
ëåæèò òþðêñêîé ÿçûêîâîé ãðóïïå àëòàéñêîé ÿçû-
êîâîé ñåìüè. Âîçíèêíîâåíèå ýòíîíèìà «íîãàé»
ñâÿçûâàåòñÿ ñ èìåíåì çîëîòîîðäûíñêîãî õàíà Íî-
ãàÿ (XIII â.) [Íàðîäû... 2000]. Ð.Õ. Êåðåéòîâ ñ÷èòàåò
íîãàéöåâ ýòíîñîì-íàñëåäíèêîì êûï÷àêîâ-ïîëîâöåâ
[Êåðåéòîâ, 2009]. Íîãàéöû ðîäñòâåííû êðûìñêèì
òàòàðàì [Çèíååâà, 2014]. Ïî äàííûì àíàëèçà èç-
ìåí÷èâîñòè Y-õðîìîñîìû îòìå÷àåòñÿ áëèçîñòü
íîãàéöåâ ê íàðîäàì Öåíòðàëüíîé Àçèè, à ïî àí-
òðîïîëîãè÷åñêèì äàííûì – ê ìîíãîëîèäíûì ïîïó-
ëÿöèÿì ñòåïåé [Ñõàëÿõî, 2013]. ×èñëåííîñòü íîãàé-
öåâ â ÐÔ ñîñòàâëÿåò 103,7 òûñ. ÷åëîâåê. Íîãàéñêèé
ðàéîí Êàðà÷àåâî-×åðêåñèè îáðàçîâàí â 2007 ã. â
ìåñòå êîìïàêòíîãî ïðîæèâàíèÿ íîãàéöåâ. Äî îáðà-
çîâàíèÿ ðàéîíà åãî òåððèòîðèÿ âõîäèëà â Àäûãå-
Õàáëüñêèé ðàéîí. Íîãàéöû ñîñòàâëÿþò 76,72% íà-
ñåëåíèÿ ðàéîíà, ðóññêèå – 12,45%, ÷åðêåñû – 3,07%,
àáàçèíû – 1,73, òàòàðû – 1,07%, êàðà÷àåâöû – 1,05%.

Ïîñëå óñïåøíîãî ïðèìåíåíèÿ òàòàðñêèõ [Åëü-
÷èíîâà, Çèí÷åíêî, 2010] è êàðà÷àåâñêèõ [Åëü÷è-
íîâà ñ ñîàâò., 2014] ôàìèëèé â ïîïóëÿöèîííî-ãå-
íåòè÷åñêèõ èññëåäîâàíèÿõ, ìû àïðèîðíî ðàññìàò-
ðèâàåì íîãàéñêèå ôàìèëèè â êà÷åñòâå äîïóñòè-
ìîãî áèîëîãè÷åñêîãî ìàðêåðà, ïîìíÿ, îäíàêî, ÷òî
èíäåêñ ìîíîôèëåòè÷íîñòè íîãàéñêèõ ôàìèëèé
ñ÷èòàåòñÿ íóëåâûì, õîòÿ îí è áûë ïîäñ÷èòàí íà
øåñòè îäíîôàìèëüöàõ èç òðåõ áëîêîâ ôàìèëèé
[Ñõàëÿõî, 2013]. Åñëè íàøå ïðåäïîëîæåíèå îøè-
áî÷íî, òî â ñîîòâåòñòâèè ñ çàêîíàìè ëîãèêè ðàíî
èëè ïîçäíî ìû ïîëó÷èì ðÿä ïðîòèâîðå÷àùèõ äðóã
äðóãó ðåçóëüòàòîâ.

Ôàìèëèè ñêîïèðîâàíû òîòàëüíî èç ñïèñêîâ
èçáèðàòåëåé ðàéîíà â 2013 ã. Çàôèêñèðîâàíî 1522
ôàìèëèè, èç íèõ 151 – ÷àñòàÿ ôàìèëèÿ (×Ô), ÷à-
ñòîòà âñòðå÷àåìîñòè êîòîðîé ïðåâûøàåò 0,1%.
Íîñèòåëè ×Ô ñîñòàâëÿþò 67,7% íàñåëåíèÿ ðàéî-
íà. ×àñòîòà 12 ôàìèëèé ïðåâûøàåò 1% (î÷åíü
÷àñòûå ôàìèëèè – Î×Ô). Èõ íîñèòåëè ñîñòàâëÿþò
28,2% íàñåëåíèÿ ðàéîíà. Ýòî Áàèñîâû (3,99 %),
Äæåìàêóëîâû (2,11%), Êàçàêîâû (1,54%), Êàíãëè-
åâû (1,38%), Êàðàêàåâû (1,09%), Êàðàñîâû
(3,58%), Êåðåéòîâû (2,65%), Êóìðàòîâû (2,74%),
Êóìóêîâû (2,56%), Ìèæåâû (1,29%), Íàéìàíîâû
(3,73%), Òóðêìåíîâû (1,54%). Âñå ýòè ôàìèëèè
îòìå÷åíû â ñïèñêå íîãàéñêèõ ôàìèëèé áåç óêàçà-
íèÿ ÷àñòîò [Ñïèñîê íåêîòîðûõ íîãàéñêèõ ôàìèëèé.
Ýëåêòðîííûé ðåñóðñ]. Àíàëèç òåððèòîðèàëüíîãî
ðàñïðåäåëåíèÿ ýòèõ 12 Î×Ô, îáíàðóæèë, ÷òî îíè
ðàñïðîñòðàíåíû ïîâñåìåñòíî, îäíàêî â îäíîì èç
ñåëüñêèõ ïîñåëåíèé (êðîìå ðàéöåíòðà) âñòðå÷à-
þòñÿ çàìåòíî ÷àùå, ÷åì â îñòàëüíûõ (ðèñ. 1). Òî
åñòü ìîæíî ãîâîðèòü î òåððèòîðèàëüíîé ïðèóðî-
÷åííîñòè íîãàéñêèõ ôàìèëèé.

Ñðåäíåâçâåøåííîå çíà÷åíèå ñëó÷àéíîãî èí-
áðèäèíãà Fst ïî ñåëüñêèì ïîñåëåíèÿì ñîñòàâëÿåò
0,0073, à äëÿ ïîïóëÿöèè ðàíãà «ðàéîí» – 0,0024
[Wright, 1922]. Çíà÷åíèÿ ñëó÷àéíîãî èíáðèäèíãà
Ðàéòà è ïàðàìåòðîâ Áàððàè [Barrai et al., 1992] â
ñåëüñêèõ ïîñåëåíèÿõ ïðåäñòàâëåíû â òàáë. 1. Ñåëü-
ñêîå ïîñåëåíèå ñîñòîèò èç 1–2 àóëîâ. Êàê è îæèäà-
ëîñü, íàèáîëåå íèçêîå çíà÷åíèå Fst îòìå÷åíî â
ðàéöåíòðå (Ýðêåí-Øàõàð), ñîîòâåòñòâåííî, òàì è
ñàìàÿ âûñîêàÿ ýíòðîïèÿ (9,05), è ðàçíîîáðàçèå
ôàìèëèé (206,37).

Êîýôôèöèåíò ëèíåéíîé êîððåëÿöèè ìàòðèö
ôàìèëüíûõ è ôèçè÷åñêèõ äèñòàíöèé (r=0,62±0,28)
ñâèäåòåëüñòâóåò â ïîëüçó ïðèìåíèìîñòè íîãàéñ-
êèõ ôàìèëèé êàê êâàçèãåíåòè÷åñêîãî ìàðêåðà.
Ìàòðèöà ôàìèëüíûõ äèñòàíöèé ïîäñ÷èòàíà ïî
ôîðìóëå Êàâàëëè-Ñôîðöà [Cavalli-Sforza, Bodmer,
1971]. Ýëåìåíòàìè ìàòðèöû ôèçè÷åñêèõ äèñòàíöèé
ÿâëÿþòñÿ çíà÷åíèÿ êîðíåé êâàäðàòíûõ èç ãåîãðà-
ôè÷åñêèõ ðàññòîÿíèé. Ñõåìà ôàìèëüíîãî ëàíä-
øàôòà ïðåäñòàâëåíà íà ðèñ. 2. Ýêâèäèñòàíòíûå
ôèãóðû ÷åòêî êîíöåíòðè÷íû, êëàñòåðû îðèåíòè-
ðîâàíû âäîëü ðåêè Ìàëûé Çåëåí÷óê. Êëàñòåðèçà-
öèÿ íà÷èíàåòñÿ íà óðîâíå 0,45 è çàâåðøàåòñÿ íà
óðîâíå 0,75, ÷òî óêàçûâàåò íà áîëåå øèðîêîå ðàñ-
ñåëåíèå íîãàéöåâ â Ê×Ð, íåæåëè îäèí ðàéîí.

Áðà÷íûå çàïèñè ñîáðàíû çà 1990–2000 ãã., ò.å.
çà ïåðèîä, êîãäà òàêîé àäìèíèñòðàòèâíî-òåððèòî-
ðèàëüíîé åäèíèöû êàê «Íîãàéñêèé ðàéîí Ê×Ð»
åùå íå ñóùåñòâîâàëî, à â áðà÷íûõ çàïèñÿõ çà
áîëåå ïîçäíèé ïåðèîä íå óêàçûâàëàñü íàöèîíàëü-
íîñòü ñóïðóãîâ, ÷òî íå ïîçâîëÿåò îöåíèòü ðÿä ïàðà-
ìåòðîâ. Ïîñëå ñòàíäàðòíîé ïðîöåäóðû èñêëþ÷åíèÿ
èç àíàëèçà áðàêîâ ïîæèëûõ ñóïðóãîâ (æåíùèíà
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Ðèñ. 1. Òåððèòîðèàëüíîå ðàñïðåäåëåíèå 12 ôàìèëèé â Íîãàéñêîì ðàéîíå Ê×Ð

Òàáëèöà 1. Çíà÷åíèÿ ñëó÷àéíîãî èíáðèäèíãà è ïàðàìåòðîâ Áàððàè â ñåëüñêèõ ïîñåëåíèÿõ Íîãàéñêîãî ðàéîíà

Ïðèìå÷àíèÿ. N – ÷èñëåííîñòü âçðîñëîãî íàñåëåíèÿ; Fst – ñëó÷àéíûé èíáðèäèíã Ðàéòà; Ir – ñëó÷àéíàÿ èçîíèìèÿ;
ν – èíäåêñ ìèãðàöèé; α – ïîêàçàòåëü ðàçíîîáðàçèÿ ôàìèëèé; h – ýíòðîïèÿ; R – èçáûòî÷íîñòü ðàñïðåäåëåíèÿ ôàìèëèé
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ñòàðøå 45 ëåò) è áðàêîâ, íå èìåþùèõ îòíîøåíèÿ
ê ðàññìàòðèâàåìîé ïîïóëÿöèè, â àíàëèç âîøëî
1115 áðà÷íûõ çàïèñåé, èç êîòîðûõ 895 – áðàêè
íîãàéöåâ ñ ïðåäñòàâèòåëÿìè êàê ñâîåãî ýòíîñà, òàê
è äðóãîãî. Ðàñïðåäåëåíèå áðàêîâ íîãàéöåâ ïî íà-
öèîíàëüíîñòè âòîðîãî ñóïðóãà ïðåäñòàâëåíî â
òàáë. 2.

Ïîìèìî 699 âíóòðèýòíè÷åñêèõ áðàêîâ íîãàé-
öåâ (ýòíè÷åñêàÿ áðà÷íàÿ àññîðòàòèâíîñòü H=1,06
[Áî÷êîâ ñ ñîàâò., 1984]) âíóòðèýíè÷åñêèå áðàêè
ðåãèñòðèðîâàëè àáàçèíû (10 áðàêîâ ïðè îæèäàå-
ìîì 0,33, Í=30,3), êàðà÷àåâöû (3 áðàêà, îæèäàå-
ìîå 0,12, Í=25), ðóññêèå (107 áðàêîâ, îæèäàåìîå
17,3, H=6,2), òàòàðû (6 áðàêîâ, îæèäàåìîå 0,13,
H=46,2), ÷åðêåñû (15 áðàêîâ, îæèäàåìîå 1,05,
Í=14,3), ïî 1 áðàêó – àðìÿíå è öûãàíå.

Êðîìå òîãî, ôèêñèðóåòñÿ íåñîâïàäåíèå íà-
áëþäàåìîãî è îæèäàåìîãî ÷èñëà ìåæýòíè÷åñêèõ
áðàêîâ íîãàéöåâ (òàáë. 2). Ïðè ýòîì â áðàêàõ íî-
ãàéöåâ ñ êàðà÷àåâöàìè è òàòàðàìè (òàêæå òþð-
êîÿçû÷íûå íàðîäû) íàáëþäàåìîå íåñêîëüêî
ïðåâûøàåò îæèäàåìîå, â áðàêàõ íîãàéöåâ ñ

ïðåäñòàâèòåëÿìè äðóãèõ íàðîäîâ – íàîáîðîò, à â
áðàêàõ ñ ðóññêèìè íàáëþäàåìîå â÷åòâåðî íèæå
îæèäàåìîãî. Â Àñòðàõàíñêîé îáëàñòè ó íîãàéöåâ
íàáëþäàåòñÿ íåñêîëüêî èíàÿ ñèòóàöèÿ. Çäåñü
ïðåîáëàäàþò áðàêè íîãàéöåâ ñ ðîäñòâåííûìè íà-
ðîäàìè òþðêñêîé ãðóïïû (òàòàðàìè, êàçàõàìè,
òóðêìåíàìè) ïðè íåçíà÷èòåëüíîì ÷èñëå âíóòðè-
ýòíè÷åñêèõ áðàêîâ, à áðàêè ñ ðóññêèìè âîîáùå
åäèíè÷íû [Èäðèñîâ, 2014]. Èçó÷åííàÿ ïîïóëÿöèÿ
Íîãàéñêîãî ðàéîíà íå ïàíìèêñíà ïî íàöèîíàëü-
íîìó ïðèçíàêó ñ ÿâíî âûðàæåííûì ïðåîáëàäàíè-
åì âíóòðèýòíè÷åñêèõ áðàêîâ, õîòÿ ñîöèîëîãàìè îò-
ìå÷àåòñÿ âûñîêàÿ òîëåðàíòíîñòü íîãàéöåâ Ê×Ð ê
ìåæýòíè÷åñêèì áðàêàì. Ïîëîæèòåëüíîå îòíîøå-
íèå ê íèì îáîçíà÷èëè 76,5% ðåñïîíäåíòîâ [Êàçà-
ëèåâà, 2006]. Íåñìîòðÿ íà ïðåäïî÷òåíèå âûáîðà
áðà÷íîãî ïàðòíåðà ñâîåé íàöèîíàëüíîñòè, 21,9%
áðàêîâ íîãàéöåâ ðàéîíà ÿâëÿþòñÿ ìåæýòíè÷åñêè-
ìè. ×òî êàñàåòñÿ ìåæýòíè÷åñêèõ áðàêîâ íîãàéöåâ
â ×åðêåññêå, òî òàì èíòåíñèâíîñòü ìåòèñàöèè äî-
ñòèãàåò 79,3%, à áðàêè ãîðîäñêèõ íîãàéöåâ ñî ñëà-
âÿíàìè (ðóññêèìè, óêðàèíöàìè è áåëîðóñàìè) ñî-
ñòàâëÿþò 44,8% îò îáùåãî ÷èñëà áðàêîâ íîãàé-
öåâ. Îòëè÷èå ãîðîäñêèõ íîãàéöåâ îò ñåëüñêèõ â
ñîöèîêóëüòóðíîì ïëàíå îòìå÷åíî è äëÿ Àñòðàõà-
íè [Èäðèñîâ, 2014]. Ïðè òàêîì óðîâíå ìåòèñàöèè
ïîëîâèíà ñåëüñêèõ íîãàéöåâ áóäóò èìåòü ãåíû
ïðåäñòàâèòåëåé äðóãèõ ýòíîñîâ ÷åðåç 3 ïîêî-
ëåíèÿ, à ãîðîäñêèõ – ÷åðåç íåñêîëüêî ëåò. Ïðè
àíàëèçå èçìåí÷èâîñòè Y-õðîìîñîìû òàêæå îòìå-
÷àåòñÿ âîçìîæíîñòü ïðèòîêà ãåíîâ èç ñëàâÿíñêèõ
ïîïóëÿöèé [Ñõàëÿõî, 2013].

Èíäåêñ ýíäîãàìèè [Cavalli-Sforza, Bodmer, 1971]
â àóëàõ ñîñòàâèë 0,05 äëÿ Ýðêåí-Õàëê, 0,06 – äëÿ
Ýðêåí-Øàõàð, 0,10 – äëÿ Àäèëü-Õàëê, 0,25 – äëÿ

Ðèñ. 2. Ñõåìà ôàìèëüíîãî ëàíäøàôòà Íîãàéñêîãî
ðàéîíà

Òàáëèöà 2. Ðàñïðåäåëåíèå ïî íàöèîíàëüíîìó
ñîñòàâó âòîðîãî ñóïðóãà â 895 áðàêàõ íîãàéöåâ

Ïðèìå÷àíèÿ. «Ïðî÷èå»: àáõàçû, àâàðöû, àäûãåé-
öû, àçåðáàéäæàíöû, àðìÿíå, ãðóçèíû, äàðãèíöû, êàáàð-
äèíöû, êóìûêè, ìîëäàâàíå, íåìöû, îñåòèíû, òóðêìå-
íû, òóðêè, óçáåêè, ÷å÷åíöû
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Èêîí-Õàëê, 0,41 – äëÿ Ýðêåí-Þðò, ò.å. ÿâëÿåòñÿ
äîñòàòî÷íî íèçêèì. Äëÿ àáàçèíñêèõ àóëîâ Êàðà-
÷àåâî-×åðêåñèè èíäåêñ ýíäîãàìèè âàðüèðóåò îò
0,31 (Êóáèíà è Ïñûæ) äî 0,60 (Êðàñíûé Âîñòîê)
[Åëü÷èíîâà ñ ñîàâò., 2015], à â àóëàõ Äàãåñòàíà
äîñòèãàåò 0,99 (Êóáà÷è) [Áóëàåâà ñ ñîàâò., 1977].
Èíäåêñ ýíäîãàìèè äëÿ íîãàéöåâ ðàéîíà, ðàâíûé
0,56, ÿâëÿåòñÿ óñëîâíûì, ïîñêîëüêó â êîíöå ÕÕ â.
(ïåðèîä, çà êîòîðûé ñîáðàíû áðà÷íûå çàïèñè)
ðàéîíà åùå íå ñóùåñòâîâàëî. Èíäåêñ ýíäîãàìèè
òàêæå ñâèäåòåëüñòâóåò î òîì, ÷òî ýëåìåíòàðíàÿ
ïîïóëÿöèÿ äëÿ íîãàéöåâ Ê×Ð ïðåâûøàåò èññëå-
äóåìûé ðàéîí.

Çíà÷åíèÿ ëîêàëüíîãî èíáðèäèíãà à è äðóãèõ
ïàðàìåòðîâ èçîëÿöèè ðàññòîÿíèåì Ìàëåêî [Morton,
1977] ïðåäñòàâëåíû â òàáë. 3.

Îòìåòèì, ÷òî êîýôôèöèåíò ëèíåéíîé êîððå-
ëÿöèè ìåæäó äâóìÿ îöåíêàìè èíáðèäèíãà (ñëó÷àé-
íûé èíáðèäèíã è ëîêàëüíûé èíáðèäèíã), ïîëó÷åí-
íûìè ðàçíûìè ìåòîäàìè è èç ðàçíûõ èñòî÷íèêîâ
èíôîðìàöèè (÷àñòîòû ðàñïðåäåëåíèÿ ôàìèëèé è
äëèíû áðà÷íûõ ìèãðàöèé), ïîëîæèòåëåí è çíà÷èì
(r=0,62±0,45), êîýôôèöèåíò ðàíãîâîé êîððåëÿöèè
eùå âûøå (r=0,80). Ñòåïåíü èçîëÿöèè ðàññòîÿíè-
åì b îòðèöàòåëüíî êîððåëèðóåò ñ èíäåêñîì ìèã-
ðàöèé (r=-0,94±0,19) è ñ ýíòðîïèåé (r=-0,82±0,33),
÷òî òàêæå íå ïðîòèâîðå÷èò ëîãèêå. Êîýôôèöèåíò
ëèíåéíîé êîððåëÿöèè ìåæäó ôàìèëüíîé è èíá-
ðåäíîé äèñòàíöèîííûìè ìàòðèöàìè r=0,73±0,24,
ðàíãîâàÿ êîððåëÿöèÿ ñîñòàâëÿåò 0,77. Èíáðåäíàÿ
äèñòàíöèîííàÿ ìàòðèöà ðàññ÷èòàíà ïî îðèãèíàëü-
íîé ìåòîäèêå [Åëü÷èíîâà, 2000]. Ïðè íåïîëíîé
êîððåëÿöèè ìàòðèö ñõåìà èíáðåäíîãî ëàíäøàô-
òà íåñêîëüêî îòëè÷àåòñÿ îò ôàìèëüíîé (ðèñ. 3),
íî ïðè ýòîì ÿâëÿåòñÿ ëîãè÷íîé.

Òàêèì îáðàçîì, ïîëó÷åíû ïÿòü çíà÷èìûõ è
îæèäàåìûõ ïî çíàêó êîýôôèöèåíòîâ êîððåëÿöèè,
êîòîðûå ïî êðèòåðèþ çíàêîâ Äèêñîíà è Ìóäà [Çàêñ,
1976] ñâèäåòåëüñòâóåò â ïîëüçó íàøåé ãèïîòåçû î
âîçìîæíîñòè èñïîëüçîâàíèÿ íîãàéñêèõ ôàìèëèé
êàê áèîëîãè÷åñêîãî ìàðêåðà â ïîïóëÿöèîííî-ãå-
íåòè÷åñêèõ èññëåäîâàíèÿõ.

Â ðåçóëüòàòå ïðîâåäåííîé ðàáîòû ìû ïîëó-
÷èëè ðÿä îñíîâíûõ ïîïóëÿöèîííî-ãåíåòè÷åñêèõ
õàðàêòåðèñòèê íîãàéöåâ Ê×Ð, îáíàðóæèëè äîñòà-
òî÷íî âûñîêèé óðîâåíü ìåòèñàöèè ïðè ïðåäïî÷-
òåíèè âíóòðèýòíè÷åñêèõ áðàêîâ, íèçêèé óðîâåíü
ýíäîãàìèè, îöåíèëè çíà÷åíèÿ ñëó÷àéíîãî è ëî-
êàëüíîãî èíáðèäèíãà, ïàðàìåòðîâ èçîëÿöèè ðàñ-
ñòîÿíèåì è ïàðàìåòðîâ Áàððàè. Äàííûå áóäóò
èñïîëüçîâàíû â äàëüíåéøåì ïðè êîìïëåêñíîì
àíàëèçå ïîïóëÿöèîííî-ãåíåòè÷åñêèõ äàííûõ â Ê×Ð
è îöåíêå ýïèäåìèîëîãè÷åñêîé ñèòóàöèè ïî íà-
ñëåäñòâåííîé ïàòîëîãèè.

Òàáëèöà 3. Çíà÷åíèÿ ëîêàëüíîãî èíáðèäèíãà è
äðóãèõ ïàðàìåòðîâ èçîëÿöèè ðàññòîÿíèåì â

ñåëüñêèõ ïîñåëåíèÿõ Íîãàéñêîãî ðàéîíà ïî âñåì
áðà÷íûì çàïèñÿì áåç ó÷åòà íàöèîíàëüíîñòè

ñóïðóãîâ

Ðèñ. 3. Ñõåìà èíáðåäíîãî ëàíäøàôòà Íîãàéñêîãî
ðàéîíà

Ïðèìå÷àíèÿ. Ó÷òåíû ìèãðàöèè äî 500 êì; Ne –
ýôôåêòèâíûé ðàçìåð ïîïóëÿöèè, σ – äëèíà ñðåäíåé
êâàäðàòè÷íîé ìèãðàöèé, à – çíà÷åíèå ëîêàëüíîãî èíá-
ðèäèíãà, b – ñòåïåíü èçîëÿöèè ðàññòîÿíèåì
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Популяционно$генетическая характеристика ногайцев Карачаево$Черкесии (по данным о распределении...

PОPULATIОN AND GЕNЕТIС CHАRАCТЕRISТIC OF NОGАIS
IN KАRАCHАY`CHЕRКЕSIA (BY DATAS ABОUT THE SURNAME
DISTRIBUTION AND MARRIAGE MIGRATION)

G.I. Еl’chinоvа1, Yu.А. Rеvаzоvа2, A.Kh.$M. Makaov3, R.А. Zinchеnkо1,4

1Federal state scientific budgetary Institution «Research Centre for Medical Genetics», Moscow
2Science federal state institution «Federal scientific center of hygiene of F.F. Erisman» Federal
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The complex medical populational genetical study of polyethnic Carachay-Cherkesia population carried
out by genetic epidemiology laboratory of Research Centre for Medical Genetics since 2013. The work has
been taken place in different regions of Russia by Protocol developed in the laboratory more than over thirty
years. The Prîtîkîl includes survey of population by mobile team of medical specialists, the molecular-
genetic verification of the diagnosis, obtaining population-genetic data from biological (blood) and non-biological
sources of information (voters lists, marriage records, demographic questionaries), statistical processing of
data.

The Nogais are the Turkic speaking people and the direct descendants of Kipchaks. The Nogais densely
are living in Nogais district of Karachai-Cherkesia, 76,7% of the population of district are the Nogais.

The standard population-genetic characteristics of Nogais district was calculated (ethnic marriage
assortativeness H, the intensity of metisation, the endogamy index, values of the random inbreeding of
Wright, the parameters of Barrai, isolation by distance parameters of Malecot, create schemas of surname
and inbreed landscape) based on 1522 surnames and 1115 marriage records for 1990-2000.

Ethnic marriage assortativeness Í=1,06 (for Nogais, the main ethnic group in district), for their neighbor
H is more highly: Í=30,3 (the Àbazins), Í=25 (the Karachais), Í=6,2 (the Russians), Í=46,2 (the Tàtàrs),
Í=14,3 (the Cirkasians). A substantial mismatch between the observed and the expected number of both
interethnic and intraethnic marriages is noticed. The intensity of metisation 21,9% for rural Nogais and 79,3%
for sitizens (Cherkessk). The Population is not panmixia according ethnic sign. The endogamy index is iow in
auls (0,05–0,41) and in district (0,56). The significance of random inbreeding Fst in district population is
0,0024, the local inbreeding à – 0,00039.

The values of both estimations of inbreeding in rural settlement (1–2 auls) have been calculated too. The
coefficient of linear correlation between two estimations of inbreeding (random and local), recieved by different
method from different (the frequencies of surname distribution and lenghs of marriage migration), positive
and significant (r=0,62±0,45).

The matrix of surname distance detects positive and significant correlation with matrix of square root
from gåîgràphic distance (r=0,62±0,28). The correlation between matrix, from which schemas of surname
and inbreed landscape had been created, is r=0,73±0,24. The degree of isolation by distance b the expected
negative correlated with index of migration (r=-0,94±0,19) and entropy (r=-0,82±0,33). The significant end
expected by sing values of coefficient of correlation between reñieved characteristics let us speak about
suitability the Nogais surnames as biology marker in population-genetic researches.

Keywords: Nogais, random inbreeding, isolation by distance, endogamy, marriage ethnic assortativeness




