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ÉÂÌÂÚË˜ÂÒÍËÂ ‡ÒÔÂÍÚ˚ ËÒÚÓËË ÙÓÏËÓ‚‡ÌËfl
Ì‡ÒÂÎÂÌËfl Ö‚ÓÔ˚ ËÒÒÎÂ‰Ó‚‡Ì˚ Â˘Â ÌÂ‰ÓÒÚ‡ÚÓ˜-
ÌÓ, ıÓÚfl ‡ÁÎË˜Ì˚Ï ÔÓ·ÎÂÏ‡Ï ‚ ˝ÚÓÈ Ó·Î‡ÒÚË
ÛÊÂ ÔÓÒ‚fl˘ÂÌ fl‰ ËÒÒÎÂ‰Ó‚‡ÌËÈ [1–7]. ëÂ‰Ë ÌËı
Ì‡Ë·ÓÎÂÂ ‡ÍÚË‚ÌÓ ‡Á‚Ë‚‡˛ÚÒfl ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ-
ÎËÏÓÙËÁÏ‡ ‚˚ÒÓÍÓÔÓÎËÏÓÙÌ˚ı „ÂÌÂÚË˜ÂÒÍËı
ÒËÒÚÂÏ – ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä (ÏÚÑçä) Ë
Y-ıÓÏÓÒÓÏ˚, Ì‡ÒÎÂ‰ÛÂÏ˚ı ÔÓ Ó‰ÌÓÈ ËÁ Ó‰Ë-
ÚÂÎ¸ÒÍËı ÎËÌËÈ. ë ÔÓÏÓ˘¸˛ ‡Ì‡ÎËÁ‡ ÔÓÎËÏÓ-
ÙËÁÏ‡ ÏÚÑçä ËÁÛ˜ÂÌ˚ ÔÓÔÛÎflˆËË ‚ÓÒÚÓ˜Ì˚ı, Á‡-
Ô‡‰Ì˚ı Ë ̨ ÊÌ˚ı ÒÎ‡‚flÌ [8–18]. ÄÌ‡ÎËÁ ‰‡ÌÌ˚ı Ó·
ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä ‚ Â‚ÓÔÂÈÒÍËı ÔÓÔÛÎflˆËflı,
‚ÍÎ˛˜‡fl ÒÎ‡‚flÌÒÍËÂ, ÔÓÍ‡Á‡Î, ˜ÚÓ ÒÎ‡‚flÌÂ ı‡‡Í-
ÚÂËÁÛ˛ÚÒfl Â‰ËÌÒÚ‚ÓÏ ÔÓËÒıÓÊ‰ÂÌËfl, ˆÂÌÚ‡Î¸-
ÌÓÂ ÔÓÎÓÊÂÌËÂ ÒÂ‰Ë ÌËı Á‡ÌËÏ‡˛Ú Á‡Ô‡‰Ì˚Â ÒÎ‡-
‚flÌÂ, ‡ ÒÚÂÔÂÌ¸ „ÂÌÂÚË˜ÂÒÍËı ‡ÁÎË˜ËÈ ÏÂÊ‰Û
„ÛÔÔ‡ÏË ÒÎ‡‚flÌ ÓÔÂ‰ÂÎflÂÚÒfl ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ
ÏÂÂ ÒÚÂÔÂÌ¸˛ ÒÏÂ¯ÂÌËfl Ò ‰ÓÒÎ‡‚flÌÒÍËÏ Ì‡ÒÂÎÂ-
ÌËÂÏ ÒÓ‚ÂÏÂÌÌÓ„Ó ˝ÚÌË˜ÂÒÍÓ„Ó ‡Â‡Î‡ ÒÎ‡‚flÌ, ‡
Ú‡ÍÊÂ ËÌÚÂÌÒË‚ÌÓÒÚ¸˛ Ëı ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl Ò ÒÓ-
ÒÂ‰ÌËÏË Ì‡Ó‰‡ÏË [19]. èÓÒÎÂ‰ÌËÈ ‚˚‚Ó‰ ÒÎÂ‰ÛÂÚ
ËÁ ÚÓ„Ó Ù‡ÍÚ‡, ˜ÚÓ ÒÓÒÂ‰Ë ÛÒÒÍËı – Á‡Ô‡‰ÌÓÙËÌ-
ÒÍËÂ ÔÓÔÛÎflˆËË – ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ
‚˚ÒÓÍËÏ „ÂÌÂÚË˜ÂÒÍËÏ ÒıÓ‰ÒÚ‚ÓÏ Ò ÛÒÒÍËÏË,
„ÂÏ‡ÌÒÍËÂ ÔÓÔÛÎflˆËË – Ò Á‡Ô‡‰Ì˚ÏË ÒÎ‡‚flÌ‡ÏË,
‡ ·‡ÎÍ‡ÌÒÍËÂ – Ò ˛ÊÌ˚ÏË ÒÎ‡‚flÌ‡ÏË [19].

åÂÊ‰Û ÚÂÏ ÌÂ ‚ÒÂ „ÛÔÔ˚ ÒÎ‡‚flÌ Óı‡‡ÍÚÂË-
ÁÓ‚‡Ì˚ ‚ Ó‰ËÌ‡ÍÓ‚ÓÈ ÏÂÂ. ÑÓ‚ÓÎ¸ÌÓ ‰ÂÚ‡Î¸ÌÓ
ËÒÒÎÂ‰Ó‚‡ÌÓ ‡ÁÌÓÓ·‡ÁËÂ ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚ı „Â-
ÌÓÙÓÌ‰Ó‚ ˛ÊÌ˚ı Ë ‚ÓÒÚÓ˜Ì˚ı ÒÎ‡‚flÌ, ‡ Á‡Ô‡‰-
Ì˚Â ÒÎ‡‚flÌÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ô‡ÍÚË˜ÂÒÍË Ó‰ÌÓÈ ̋ Ú-
ÌË˜ÂÒÍÓÈ „ÛÔÔÓÈ – ÔÓÎflÍ‡ÏË [5, 11–16]. óÂıË Ë

ÒÎÓ‚‡ÍË, Ú‡ÍÊÂ ÓÚÌÓÒfl˘ËÂÒfl Í ˜ËÒÎÛ Á‡Ô‡‰ÌÓÒÎ‡-
‚flÌÒÍËı Ì‡Ó‰Ó‚, ËÁÛ˜ÂÌ˚ fl‚ÌÓ ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ
[17]. ñÂÎ¸˛ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ fl‚ÎflÂÚÒfl ËÁÛ˜ÂÌËÂ
‡ÁÌÓÓ·‡ÁËfl ÏÚÑçä ‚ ˜Â¯ÒÍÓÈ ÔÓÔÛÎflˆËË Ë
Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ‡ÒÔÂ‰ÂÎÂÌËfl „ÛÔÔ
ÏÚÑçä Û ÒÎ‡‚flÌ Ë ÒÓÒÂ‰ÌËı ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÌËÏ
Ì‡Ó‰Ó‚ Ö‚ÓÔ˚.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

ë·Ó ·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡ (ˆÂÎ¸Ì‡fl
ÍÓ‚¸) ÓÒÛ˘ÂÒÚ‚ÎflÎÒfl Ì‡ ·‡ÁÂ ÚÂ‡ÔÂ‚ÚË˜ÂÒÍËı
ÓÚ‰ÂÎÂÌËÈ ·ÓÎ¸ÌËˆ ÓÚ ËÌ‰Ë‚Ë‰ÛÛÏÓ‚, ÌÂ ÓÚfl„Ó-
˘ÂÌÌ˚ı Ì‡ÒÎÂ‰ÒÚ‚ÂÌÌÓÈ Ô‡ÚÓÎÓ„ËÂÈ. àÒÒÎÂ‰ÛÂ-
Ï‡fl ‚˚·ÓÍ‡ (

 

n

 

 = 279) ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ËÌ‰Ë‚Ë‰ÛÛÏ‡-
ÏË ˜Â¯ÒÍÓÈ Ì‡ˆËÓÌ‡Î¸ÌÓÒÚË – ÛÓÊÂÌˆ‡ÏË ‡Á-
ÎË˜Ì˚ı ‡ÈÓÌÓ‚ óÂ¯ÒÍÓÈ êÂÒÔÛ·ÎËÍË. 

å‡ÚÂË‡ÎÓÏ ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËÈ ÒÎÛÊËÎ‡ „ÂÌÓÏ-
Ì‡fl Ñçä, ‚˚‰ÂÎÂÌÌ‡fl ËÁ ÍÓ‚Ë Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÒÚ‡Ì‰‡ÚÌ˚ı ÏÂÚÓ‰Ó‚, ‚ÍÎ˛˜‡˛˘Ëı ÎËÁËÒ ÍÎÂÚÓÍ
ÔÓÚÂËÌ‡ÁÓÈ K (“Sigma”, USA) ‚ ÔËÒÛÚÒÚ‚ËË 1%
‰Ó‰ÂˆËÎÒÛÎ¸Ù‡Ú‡ Ì‡ÚËfl, Ó˜ËÒÚÍÛ Ñçä ÙÂÌÓ-
ÎÓÏ/ıÎÓÓÙÓÏÓÏ Ë ÓÒ‡Ê‰ÂÌËÂ Ñçä ˝ÚËÎÓ‚˚Ï
ÒÔËÚÓÏ. 

ëÍËÌËÌ„ ÔÓÎËÏÓÙÌ˚ı Ò‡ÈÚÓ‚, ÓÔÂ‰ÂÎfl˛-
˘Ëı ÓÒÌÓ‚Ì˚Â „ÛÔÔ˚ ÚËÔÓ‚ ÏÚÑçä, ‡ÒÔÓ-
ÒÚ‡ÌÂÌÌ˚ı ‚ ÔÓÔÛÎflˆËflı Ö‚‡ÁËË (Ú‡·Î. 1),
ÔÓ‚Ó‰ËÎÒfl ÔÓÒÂ‰ÒÚ‚ÓÏ ‡Ì‡ÎËÁ‡ Û˜‡ÒÚÍÓ‚ ÏÚÑçä,
‡ÏÔÎËÙËˆËÓ‚‡ÌÌ˚ı ‚ ÔÓÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â-
‡ÍˆËË, Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ô‡ÈÏÂÓ‚, ÔÂ‰ÎÓÊÂÌ-
Ì˚ı ‚ ‡·ÓÚ‡ı [21, 22]. êÂÒÚËÍˆËÓÌÌ˚Â Ù‡„ÏÂÌ-
Ú˚ Ù‡ÍˆËÓÌËÓ‚‡ÎËÒ¸ ˝ÎÂÍÚÓÙÓÂÚË˜ÂÒÍË ‚
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èÂ‰ÒÚ‡‚ÎÂÌ˚ ‰‡ÌÌ˚Â Ó ÂÒÚËÍˆËÓÌÌÓÏ ÔÓÎËÏÓÙËÁÏÂ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä (ÏÚÑçä) ‚ ˜Â¯-
ÒÍÓÈ ÔÓÔÛÎflˆËË (

 

n

 

 = 279). ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‚ ÒÚÛÍÚÛÌÓÏ ÓÚÌÓ¯ÂÌËË ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚Â „ÂÌÓÙÓÌ-
‰˚ ̃ ÂıÓ‚ Ë ‰Û„Ëı ÒÎ‡‚flÌÒÍËı Ì‡Ó‰Ó‚ (ÛÒÒÍËı, ÔÓÎflÍÓ‚, ÒÎÓ‚ÂÌˆÂ‚, ·ÓÒÌËÈˆÂ‚) Ô‡ÍÚË˜ÂÒÍË ÌÂ ‡Á-
ÎË˜‡˛ÚÒfl. ó‡ÒÚÓÚ‡ ‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍËı (ÏÓÌ„ÓÎÓË‰Ì˚ı) ÎËÌËÈ ÏÚÑçä Û ˜ÂıÓ‚ ÒÓÒÚ‡‚ËÎ‡ 1.8%.
èÓ‚Ó‰ËÚÒfl ‡Ì‡ÎËÁ ‡ÒÔÓÒÚ‡ÌÂÌÌÓÒÚË ‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍËı ÎËÌËÈ ÏÚÑçä ‚ ÔÓÔÛÎflˆËflı Ö‚ÓÔ˚,
ÓÚÌÓÒfl˘ËıÒfl Í ‡ÁÎË˜Ì˚Ï ˝ÚÌÓÎËÌ„‚ËÒÚË˜ÂÒÍËÏ „ÛÔÔ‡Ï. Ç˚fl‚ÎÂÌ˚ ‡ÁÎË˜Ëfl ÔÓ ˜‡ÒÚÓÚÂ ÔÓ‰Ó·-
Ì˚ı ÎËÌËÈ ÏÚÑçä ‚ ‡ÁÎË˜Ì˚ı „ÛÔÔ‡ı ÒÎ‡‚flÌ: ÓÚ 1.2 Ë 1.6% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Û ˛ÊÌ˚ı Ë Á‡Ô‡‰Ì˚ı
ÒÎ‡‚flÌ ‰Ó 1.3–5.2% Û ‚ÓÒÚÓ˜Ì˚ı ÒÎ‡‚flÌ – ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚. ç‡Ë·ÓÎÂÂ ‚˚ÒÓÍ‡fl
˜‡ÒÚÓÚ‡ ÏÓÌ„ÓÎÓË‰ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ Á‡Â„ËÒÚËÓ‚‡Ì‡ ‚ ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚ı „ÂÌÓÙÓÌ‰‡ı ÛÒÒÍÓ„Ó
Ì‡ÒÂÎÂÌËfl êÛÒÒÍÓ„Ó ëÂ‚Â‡ Ë ëÂ‚ÂÓ-á‡Ô‡‰ÌÓ„Ó Â„ËÓÌ‡, ̃ ÚÓ ÏÓÊÂÚ Ó·˙flÒÌflÚ¸Òfl ‡ÒÒËÏËÎflˆËÂÈ ÒÎ‡-
‚flÌ‡ÏË ÒÂ‚ÂÓÂ‚ÓÔÂÈÒÍËı ÙËÌÌÓ-Û„ÓÒÍËı Ì‡Ó‰Ó‚ ‚ ÔÓˆÂÒÒÂ ÙÓÏËÓ‚‡ÌËfl ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl
˝ÚËı Â„ËÓÌÓ‚. é·ÒÛÊ‰‡ÂÚÒfl ÔÓ·ÎÂÏ‡ ÔÓËÒıÓÊ‰ÂÌËfl ÏÓÌ„ÓÎÓË‰ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ‚ „ÂÌÓÙÓÌ‰‡ı
‡ÁÎË˜Ì˚ı „ÛÔÔ ÒÎ‡‚flÌ.
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å‡Îfl˜ÛÍ 

 

Ë ‰

 

.

 

8%-Ì˚ı ÔÓÎË‡ÍËÎ‡ÏË‰Ì˚ı „ÂÎflı. ÑÎfl ‰ÂÚÂÍˆËË
Ñçä ËÒÔÓÎ¸ÁÓ‚‡Î‡Ò¸ ÓÍ‡ÒÍ‡ „ÂÎÂÈ ·ÓÏËÒÚ˚Ï
˝ÚË‰ËÂÏ Ò ÔÓÒÎÂ‰Û˛˘ÂÈ ‚ËÁÛ‡ÎËÁ‡ˆËÂÈ Ñçä ‚
ìî-Ò‚ÂÚÂ. èÓÎËÏÓÙËÁÏ Û˜ËÚ˚‚‡ÎÒfl ÔÓ Ì‡ÎË˜Ë˛
(+) Ë ÓÚÒÛÚÒÚ‚Ë˛ (–) Ò‡ÈÚÓ‚ ÂÒÚËÍˆËË.

à‰ÂÌÚËÙËÍ‡ˆË˛ ÚËÔÓ‚ ÏÚÑçä ÔÓ‚Ó‰ËÎË Ì‡ ÓÒ-
ÌÓ‚‡ÌËË ÒÛ˘ÂÒÚ‚Û˛˘ÂÈ ÍÎ‡ÒÒËÙËÍ‡ˆËË ÏÚÑçä ‚
ÔÓÔÛÎflˆËflı ˜ÂÎÓ‚ÂÍ‡ [7, 23]. Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
ÍÎ‡ÒÒËÙËÍ‡ˆËÂÈ „ÛÔÔ˚ ÏÚÑçä, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ
„ÛÔÔ˚ HV, Ó·ÓÁÌ‡˜‡˛ÚÒfl Î‡ÚËÌÒÍËÏ Ó‰ÌÓ·ÛÍ-
‚ÂÌÌ˚Ï ÍÓ‰ÓÏ. ì˜ËÚ˚‚‡fl ÂÍÓÏÂÌ‰‡ˆËË, ËÁÎÓ-
ÊÂÌÌ˚Â ‚ ÌÂ‰‡‚ÌÂÈ ‡·ÓÚÂ [24], ÍÎ‡ÒÚÂ pre-HV
Ó·ÓÁÌ‡˜‡ÂÚÒfl Í‡Í R0, (pre-HV)1 – Í‡Í R0a, pre-V –
Í‡Í HV0, pre-V1 – Í‡Í HV0b Ë pre-V2 – Í‡Í HV0a. 

ÑÎfl Ë‰ÂÌÚËÙËÍ‡ˆËË Ó·‡ÁˆÓ‚ ÏÚÑçä, ÌÂ ÍÎ‡Ò-
ÒËÙËˆËÓ‚‡ÌÌ˚ı Ò ÔÓÏÓ˘¸˛ ÒıÂÏ˚ ‡Ì‡ÎËÁ‡, ÔÓ-
Í‡Á‡ÌÌÓÈ ‚ Ú‡·Î. 1, Ì‡ÏË ÔÓ‚Ó‰ËÎÒfl ÒÍËÌËÌ„ ‰Ó-
ÔÓÎÌËÚÂÎ¸Ì˚ı Ï‡ÍÂÓ‚, ÓÔÂ‰ÂÎfl˛˘Ëı „ÛÔÔ˚
L1 Ë L2 (‚ ÔÂ‰ÂÎ‡ı ÍÎ‡ÒÚÂ‡ L) Ë N9a (‚ ÔÂ‰ÂÎ‡ı
ÍÎ‡ÒÚÂ‡ N, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ R). ÑÎfl Ë‰ÂÌÚËÙËÍ‡-
ˆËË Ó·‡ÁˆÓ‚ ‚ ÔÂ‰ÂÎ‡ı „ÛÔÔ L1 Ë L2 ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ÒıÂÏÛ ÂÒÚËÍˆËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡, ÔÂ‰ÒÚ‡‚-
ÎÂÌÌÛ˛ ‚ ‡·ÓÚÂ [25]. ÑÎfl ÓÔÂ‰ÂÎÂÌËfl „ÛÔÔ˚
N9a ‡Ì‡ÎËÁËÓ‚‡ÎË 

 

Tas

 

I-ÔÓÎËÏÓÙËÁÏ Û˜‡ÒÚÍ‡

5416–5419. íËÔ˚ ÏÚÑçä, ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl ‚‡-
Ë‡ÌÚÓÏ +5416

 

Tas

 

I, ÓÔÂ‰ÂÎflÎË Í‡Í N9a-ÚËÔ˚ [23]. 
ÑÓÒÚÓ‚ÂÌÓÒÚ¸ ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ı ‡ÁÎË˜ËÈ

ÔÓ ˜‡ÒÚÓÚ‡Ï „ÛÔÔ ÚËÔÓ‚ ÏÚÑçä ÓˆÂÌË‚‡ÎË Ò ÔÓ-
ÏÓ˘¸˛ ÚÓ˜ÌÓ„Ó ÚÂÒÚ‡ Ì‡ ÔÓÔÛÎflˆËÓÌÌÛ˛ ‰ËÙÙÂ-
ÂÌˆË‡ˆË˛ [26]. àÌ‰ÂÍÒ˚ ‡ÁÌÓÓ·‡ÁËfl ÏÚÑçä ‚
ÔÓÔÛÎflˆËflı Ë ÁÌ‡˜ÂÌËfl 

 

F

 

-ÒÚ‡ÚËÒÚËÍ ‡ÒÒ˜ËÚ˚‚‡-
ÎË Ò ÔÓÏÓ˘¸˛ ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ Ô‡ÍÂÚ‡
Arlequin 2.0 [26], ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌÓ„Ó ‰Îfl ‡Ì‡ÎËÁ‡
ÏÓÎÂÍÛÎflÌÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË Ë „ÂÌÂÚË˜ÂÒÍÓÈ
ÒÚÛÍÚÛ˚ ÔÓÔÛÎflˆËÈ. 

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

ÄÌ‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä Û ̃ ÂıÓ‚ ÔÓÍ‡Á‡Î,
˜ÚÓ Ëı „ÂÌÓÙÓÌ‰ ı‡‡ÍÚÂËÁÛÂÚÒfl ÚËÔË˜ÌÓ Â‚Ó-
ÔÂÈÒÍÓÈ ÍÓÏÔÓÁËˆËÂÈ „ÛÔÔ Ë ÔÓ‰„ÛÔÔ ÏÚÑçä.
ç‡Ë·ÓÎÂÂ ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ÏË Û ÌËı, Í‡Í Ë ‚ ‰Û„Ëı
ÒÎ‡‚flÌÒÍËı ÔÓÔÛÎflˆËflı, fl‚Îfl˛ÚÒfl ÍÎ‡ÒÚÂ˚ H, U,
T, J (Ú‡·Î. 2). èÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó ÍÎ‡ÒÚÂÓ‚
ÏÚÑçä, ‚˚fl‚ÎÂÌÌ˚ı Û ˜ÂıÓ‚, fl‚Îfl˛ÚÒfl Á‡Ô‡‰ÌÓ-
Â‚‡ÁËÈÒÍËÏË ÔÓ ÔÓËÒıÓÊ‰ÂÌË˛. ó‡ÒÚÓÚ‡ ‚ÓÒÚÓ˜-
ÌÓÂ‚‡ÁËÈÒÍËı (ÏÓÌ„ÓÎÓË‰Ì˚ı) ÎËÌËÈ ÏÚÑçä Û ÌËı
ÒÓÒÚ‡‚ËÎ‡ 1.8% („ÛÔÔ˚ A, N9a, M). é·Ì‡ÛÊÂÌ‡

 

í‡·ÎËˆ‡ 1.

 

  ëıÂÏ‡ Ë‰ÂÌÚËÙËÍ‡ˆËË ÓÒÌÓ‚Ì˚ı „‡ÔÎÓ„ÛÔÔ ÏÚÑçä Ò ÔÓÏÓ˘¸˛ ÂÒÚËÍˆËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡

É‡ÔÎÓ„ÛÔÔ‡ ÏÚÑçä Ç‡Ë‡ÌÚ˚ ÂÒÚËÍˆËÓÌÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡

HV –14766 

 

Mse

 

I

H –14766 

 

Mse

 

I, –7025 

 

Alu

 

I

HV0a –14766 

 

Mse

 

I, +15904 

 

Mse

 

I, +4577 

 

Nla

 

III

HV0b –14766 

 

Mse

 

I, –15904 

 

Mse

 

I, +4577 

 

Nla

 

III

V –14766 

 

Mse

 

I, +15904 

 

Mse

 

I, –4577 

 

Nla

 

III

R +12704 

 

Mbo

 

II

U +12308 

 

Hin

 

fI

K +10394 

 

Dde

 

I, +12308 

 

Hin

 

fI, –9052 

 

Hae

 

II

J +10394 

 

Dde

 

I, –13704 

 

Bst

 

NI

T +13366 

 

Bam

 

HI, +15606 

 

Alu

 

I

T1 +13366 

 

Bam

 

HI, +15606 

 

Alu

 

I, –12629 

 

Ava

 

II

N1 –12498 

 

Nla

 

III

I –4529 

 

Hae

 

II, +8249 

 

Ava

 

II, +10032 

 

Alu

 

I, +10394 

 

Dde

 

I

W +8249 

 

Ava

 

II, –8994 

 

Hae

 

III

X –1715 

 

Dde

 

I, +14465 

 

Acc

 

I

M +10394 

 

Dde

 

I, +10397 

 

Alu

 

I

C +10394 

 

Dde

 

I, +10397 

 

Alu

 

I, –13259 

 

Hin

 

cII/+13262 

 

Alu

 

I

D +10394 

 

Dde

 

I, +10397 

 

Alu

 

I, –5176 

 

Alu

 

I

G +10394 

 

Dde

 

I, +10397 

 

Alu

 

I, +4830 HaeII/+4831 

 

Hha

 

I

A + 663 

 

Hae

 

III

F1 –12406 

 

Hpa

 

I/

 

Hin

 

cII

L1/2 +3592 

 

Hpa

 

I

 

èËÏÂ˜‡ÌËÂ. Ç‡Ë‡ÌÚ˚ ÂÒÚËÍˆËÓÌÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡ ÔË‚Ó‰flÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÂÙÂÂÌÚÌÓÈ ÍÂÏ·Ë‰ÊÒÍÓÈ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË ÏÚÑçä [20]. áÌ‡Í‡ÏË “+” Ë “–” ÓÚÏÂ˜ÂÌÓ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ÔËÒÛÚÒÚ‚ËÂ Ë ÓÚÒÛÚÒÚ‚ËÂ ÂÒÚËÍˆËÓÌÌ˚ı Ò‡ÈÚÓ‚.
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Ú‡ÍÊÂ ‡ÙËÍ‡ÌÒÍ‡fl ÎËÌËfl (˜‡ÒÚÓÚ‡ 0.4%), ÓÚÌÓÒfl-
˘‡flÒfl Í „ÛÔÔÂ L2a, Ï‡ÍËÓ‚‡ÌÌÓÈ ‚‡Ë‡ÌÚÓÏ
+13803

 

Hae

 

III. Ç ÒÚÛÍÚÛÌÓÏ ÓÚÌÓ¯ÂÌËË ÏËÚÓ-
ıÓÌ‰Ë‡Î¸Ì˚Â „ÂÌÓÙÓÌ‰˚ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı „ÛÔÔ
ÒÎ‡‚flÌ Ó˜ÂÌ¸ ÒıÓ‰Ì˚ ÔÓ ÍÓÏÔÓÁËˆËË „ÛÔÔ Ë ÔÓ‰-
„ÛÔÔ ÏÚÑçä (Ú‡·Î. 2). ÄÌ‡ÎËÁ „ÂÌÂÚË˜ÂÒÍÓÈ
‰ËÙÙÂÂÌˆË‡ˆËË ÔÓÔÛÎflˆËÈ ÔÓÍ‡Á‡Î ÓÚÒÛÚÒÚ‚ËÂ
ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ı ‡ÁÎË˜ËÈ ‚Ó ‚ÒÂı Ô‡‡ı Ò‡‚ÌÂ-
ÌËÈ Í‡Í Ò ÔÓÏÓ˘¸˛ 

 

F

 

-ÒÚ‡ÚËÒÚËÍË (

 

F

 

st

 

 = 0, 

 

p

 

 = 0.68),
Ú‡Í Ë Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÚÓ˜ÌÓ„Ó ÚÂÒÚ‡ (

 

p

 

 = 0.3 

 

±
±

 

 0.08). 

ÄÌ‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä ‚ ÔÓÔÛÎflˆËflı
Ö‚ÓÔ˚ ÔÓÍ‡Á‡Î, ˜ÚÓ ‚ „ÂÌÓÙÓÌ‰‡ı ‡ÁÎË˜Ì˚ı
ÒÎ‡‚flÌÒÍËı ÔÓÔÛÎflˆËÈ Ô‡ÍÚË˜ÂÒÍË ‚ÒÂ„‰‡ ÔË-
ÒÛÚÒÚ‚Û˛Ú ÎËÌËË Ñçä, ËÏÂ˛˘ËÂ ‚ÓÒÚÓ˜ÌÓ-
Â‚‡ÁËÈÒÍÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ (Ú‡·Î. 3). é‰Ì‡ÍÓ ÌÂ-
flÒÌÓ, ˜ÂÏ ˝ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ: ‚ıÓ‰ËÎ ÎË ‰ÓÒÚ‡ÚÓ˜ÌÓ
‡ÁÌÓÓ·‡ÁÌ˚È ÏÓÌ„ÓÎÓË‰Ì˚È ÍÓÏÔÓÌÂÌÚ ‚ ÒÓ-
ÒÚ‡‚ ÔÂ‰ÍÓ‚Ó„Ó „ÂÌÓÙÓÌ‰‡ ÒÎ‡‚flÌ ËÎË ÊÂ Â„Ó ÔÓfl‚-
ÎÂÌËÂ ‚ „ÂÌÓÙÓÌ‰‡ı ‡ÁÎË˜Ì˚ı „ÛÔÔ ÒÎ‡‚flÌ ËÏÂÂÚ
“Ì‡ÍÓÔËÚÂÎ¸Ì˚È” ı‡‡ÍÚÂ, Ú.Â. Ò‚flÁ‡ÌÓ Ò ÔÓÒÚÂÔÂÌ-
ÌÓÈ ‡ÒÒËÏËÎflˆËÂÈ ÏÓÌ„ÓÎÓË‰Ì˚ı ÎËÌËÈ Ñçä ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ÏÂÊ‰Û Ì‡ÒÂÎÂÌËÂÏ ÇÓ-
ÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ Ë ÄÁËË ‚ ‡ÁÎË˜Ì˚Â ˝ÔÓıË? 

ëÓ„Î‡ÒÌÓ ÎËÌ„‚ËÒÚË˜ÂÒÍËÏ, ‡ıÂÓÎÓ„Ë˜ÂÒÍËÏ
Ë Ô‡ÎÂÓ„ÂÓ„‡ÙË˜ÂÒÍËÏ ‰‡ÌÌ˚Ï, ‡ÒÔ‡‰ ·‡ÎÚÓ-

ÒÎ‡‚flÌÒÍÓÈ flÁ˚ÍÓ‚ÓÈ Ó·˘ÌÓÒÚË ÔÓËÁÓ¯ÂÎ ÔË-
ÏÂÌÓ ‚Ó ‚ÚÓÓÈ ÔÓÎÓ‚ËÌÂ III Ú˚Ò. ‰Ó Ì.˝., ̃ ÚÓ ÔË‚Â-
ÎÓ Í ÔÓfl‚ÎÂÌË˛ ÔÓÚÓ·‡ÎÚÓ‚ Ë ÔÓÚÓÒÎ‡‚flÌ [33].
ÄÌ‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä Û ÒÎ‡‚flÌ Ë ·‡ÎÚÓ‚ ÔÓ-
Í‡Á‡Î, ˜ÚÓ Ëı „ÂÌÓÙÓÌ‰˚ ‡ÁÎË˜‡˛ÚÒfl ÔÓ ˜‡ÒÚÓÚÂ
‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ (Ú‡·Î. 3). çËÁ-
Í‡fl ˜‡ÒÚÓÚ‡ ÏÓÌ„ÓÎÓË‰Ì˚ı ‚‡Ë‡ÌÚÓ‚ ÏÚÑçä Û
Î‡Ú˚¯ÂÈ Ë ÎËÚÓ‚ˆÂ‚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ÏÓÌ-
„ÓÎÓË‰Ì˚È ÍÓÏÔÓÌÂÌÚ, ÔÓ ‚ÒÂÈ ‚Ë‰ËÏÓÒÚË, ÌÂ ·˚Î
ı‡‡ÍÚÂÂÌ ‰Îfl ·‡ÎÚÓ-ÒÎ‡‚flÌÒÍÓ„Ó ÔÓÚÓ„ÂÌÓ-
ÙÓÌ‰‡. í‡ÍËÏ Ó·‡ÁÓÏ, Ô‡‚ÓÏÓ˜ÌÓ ÔÂ‰ÔÓÎÓÊÂ-
ÌËÂ Ó ÚÓÏ, ̃ ÚÓ ÔÓˆÂÒÒ Ì‡ÍÓÔÎÂÌËfl ÏÓÌ„ÓÎÓË‰Ì˚ı
ÎËÌËÈ ÏÚÑçä Û ÒÎ‡‚flÌ Ë Ëı ÔÂ‰ÍÓ‚ ËÌÚÂÌÒËÙË-
ˆËÓ‚‡ÎÒfl ÎË¯¸ Ì‡ ÔÓÚflÊÂÌËË ÔÓÒÎÂ‰ÌËı ˜ÂÚ˚-
Âı Ú˚Òfl˜ÂÎÂÚËÈ. 

àÒÒÎÂ‰Ó‚‡ÌËfl ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä Û ÛÒÒÍÓ-
„Ó Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ
Â„ËÓÌ‡Î¸Ì˚Â „ÛÔÔ˚ ÛÒÒÍËı ÔÓÔÛÎflˆËÈ ‡ÁÎË-
˜‡˛ÚÒfl ÔÓ ˜‡ÒÚÓÚÂ Ë ÍÓÏÔÓÁËˆËË „ÛÔÔ ÏÚÑçä,
ËÏÂ˛˘Ëı ‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ.
Ñ‡ÌÌ˚Â Ú‡·Î. 3 ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ˜‡ÒÚÓÚ‡ ÏÓÌ„Ó-
ÎÓË‰ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ÔÓ‚˚¯‡ÂÚÒfl ‚ ÒÂ‚ÂÌÓÏ Ì‡-
Ô‡‚ÎÂÌËË. ç‡Ë·ÓÎÂÂ ‚˚ÒÓÍËÂ ˜‡ÒÚÓÚ˚ ÏÓÌ„ÓÎÓ-
Ë‰ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ı‡‡ÍÚÂÌ˚ ‰Îfl ÛÒÒÍÓ„Ó Ì‡-
ÒÂÎÂÌËfl êÛÒÒÍÓ„Ó èÓÏÓ¸fl Ë ëÂ‚ÂÓ-á‡Ô‡‰ÌÓ„Ó
Â„ËÓÌ‡, Ó‰Ì‡ÍÓ ÔÓÔÛÎflˆËË ˝ÚËı Â„ËÓÌÓ‚ ‡ÁÎË-
˜‡˛ÚÒfl ÔÓ ÍÓÏÔÓÁËˆËË „ÛÔÔ ÏÚÑçä. àÁ‚ÂÒÚÌÓ,

 

í‡·ÎËˆ‡ 2.

 

  ê‡ÒÔÂ‰ÂÎÂÌËÂ ˜‡ÒÚÓÚ „‡ÔÎÓ„ÛÔÔ ÏÚÑçä Û ˜ÂıÓ‚ ‚ Ò‡‚ÌÂÌËË Ò ‰Û„ËÏË ÒÎ‡‚flÌÒÍËÏË ÔÓÔÛÎflˆËflÏË
(‚ ÒÍÓ·Í‡ı ÔË‚Ó‰ËÚÒfl ‡ÁÏÂ ‚˚·ÓÍË)

É‡ÔÎÓ„ÛÔÔ‡ ÏÚÑçä óÂıË (279) èÓÎflÍË (436) ëÎÓ‚ÂÌˆ˚ (104) ÅÓÒÌËÈˆ˚ (144) êÛÒÒÍËÂ (201)

H 46.2 (129) 45.2 (197) 47.1 (49) 47.9 (69) 42.3 (85)

HV* 1.4 (4) 0.9 (4) 0 0.7 (1) 2.0 (4)

HV0 2.9 (8) 4.8 (21) 6.7 (7) 6.3 (9) 5.5 (11)

J 12.2 (34) 7.8 (34) 9.6 (10) 6.9 (10) 8.0 (16)

T* 9.7 (27) 9.4 (41) 4.8 (5) 3.5 (5) 9.0 (18)

T1 2.9 (8) 2.1 (9) 1.0 (1) 1.4 (2) 2.0 (4)

K 3.6 (10) 3.4 (15) 3.9 (4) 4.2 (6) 3.0 (6)

U* 14.3 (40) 16.1 (70) 19.2 (20) 19.4 (28) 17.9 (36)

R0a 0 0 0 1.4 (2) 0.5 (1)

R* 0 0.5 (2) 0 0 0.5 (1)

W 0.4 (1) 3.7 (16) 4.8 (5) 1.4 (2) 2.0 (4)

X 1.1 (3) 1.8 (8) 1.0 (1) 1.4 (2) 3.5 (7)

N1* 1.1 (3) 0.2 (1) 0 0.7 (1) 0

I 2.2 (6) 1.8 (8) 1.9 (2) 2.8 (4) 2.5 (5)

N9a 0.4 (1) 0 0 0 0

A 0.4 (1) 0 0 0 0

M 1.1 (3) 1.8 (8) 0 1.4 (2) 1.5 (3)

L 0.4 (1) 0.2 (1) 0 0.7 (1) 0

 

h

 

0.74 

 

±

 

 0.02 0.75 

 

±

 

 0.02 0.73 

 

±

 

 0.04 0.72 

 

±

 

 0.03 0.77 

 

±

 

 0.02

 

èËÏÂ˜‡ÌËÂ. Ñ‡ÌÌ˚Â ‰Îfl ÛÒÒÍËı Ë ÔÓÎflÍÓ‚ ÔË‚Ó‰flÚÒfl ÔÓ ‡·ÓÚÂ [12], ‰Îfl ·ÓÒÌËÈˆÂ‚ Ë ÒÎÓ‚ÂÌˆÂ‚ ÔÓ ‡·ÓÚÂ [13]. 

 

h

 

 – ‡ÁÌÓ-
Ó·‡ÁËÂ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „ÂÌÓÙÓÌ‰‡. 

 

8*
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å‡Îfl˜ÛÍ 

 

Ë ‰

 

.

 

˜ÚÓ ‚ ÔÓˆÂÒÒÂ ÙÓÏËÓ‚‡ÌËfl ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl
·ÓÎ¸¯ÓÂ ÁÌ‡˜ÂÌËÂ ËÏÂÎ‡ ‡ÒÒËÏËÎflˆËfl ÍÓÂÌÌÓ„Ó
‰ÓÒÎ‡‚flÌÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ ÒÓ·-
ÒÚ‚ÂÌÌÓ ÒÎ‡‚flÌ‡ÏË. èÓ˝ÚÓÏÛ ÏÂÊÂ„ËÓÌ‡Î¸Ì˚Â
‡ÁÎË˜Ëfl ÏÂÊ‰Û „ÛÔÔ‡ÏË ÛÒÒÍËı ÏÓ„ÛÚ ·˚Ú¸
Ó·ÛÒÎÓ‚ÎÂÌ˚ „ÂÌÂÚË˜ÂÒÍËÏË ÓÒÓ·ÂÌÌÓÒÚflÏË ‡ÒÒË-
ÏËÎËÓ‚‡ÌÌ˚ı ÔÓÔÛÎflˆËÈ. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‰Îfl
ÒÂ‚ÂÓÂ‚ÓÔÂÈÒÍËı ÙËÌÌÓ-Û„ÓÒÍËı ÔÓÔÛÎflˆËÈ
(Ú‡ÍËı, Í‡Í Ò‡‡Ï˚, ÙËÌÌ˚, Í‡ÂÎ˚) ı‡‡ÍÚÂÌÓ
ÔËÒÛÚÒÚ‚ËÂ „Î‡‚Ì˚Ï Ó·‡ÁÓÏ ‰‚Ûı „ÛÔÔ ÏÚÑçä –
Z Ë D5 [29, 31]. àÒıÓ‰fl ËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ÙËÎÓ„ÂÓ-
„‡ÙË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÔÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ˝ÚË
„ÛÔÔ˚ ÏÚÑçä ÏÓ„ÎË ·˚Ú¸ ÔË‚ÌÂÒÂÌ˚ Ì‡ ÒÂ‚Â
Ö‚ÓÔ˚ ËÁ ÄÁËË Â˘Â ‚ ˝ÔÓıÛ ‡ÌÌÂ„Ó ÌÂÓÎËÚ‡
[31]. èÓ˝ÚÓÏÛ ‚˚ÒÓÍ‡fl ̃ ‡ÒÚÓÚ‡ „ÛÔÔ Z Ë D5 Û ÛÒ-
ÒÍËı ÔÓÏÓÓ‚, Ë ‚ ÏÂÌ¸¯ÂÈ ÒÚÂÔÂÌË Û ÛÒÒÍÓ„Ó Ì‡-
ÒÂÎÂÌËfl ëÂ‚ÂÓ-á‡Ô‡‰ÌÓ„Ó Â„ËÓÌ‡, Ó·ÛÒÎÓ‚ÎÂÌ‡,
ÔÓ-‚Ë‰ËÏÓÏÛ, ‡ÒÒËÏËÎflˆËÂÈ „Î‡‚Ì˚Ï Ó·‡ÁÓÏ ÒÂ-
‚ÂÓÂ‚ÓÔÂÈÒÍËı ÙËÌÌÓ-Û„ÓÒÍËı Ì‡Ó‰Ó‚. åÂÊ-
‰Û ÚÂÏ ÒÔÂÍÚ ‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍËı „ÛÔÔ ÏÚÑçä
Û Ì‡ÒÂÎÂÌËfl ·ÓÎ¸¯ËÌÒÚ‚‡ Â„ËÓÌÓ‚ Â‚ÓÔÂÈÒÍÓÈ
˜‡ÒÚË êÓÒÒËË, ‚ÍÎ˛˜‡fl ÂÂ ÒÂ‚ÂÓ-Á‡Ô‡‰ÌÛ˛ ˜‡ÒÚ¸,
ÁÌ‡˜ËÚÂÎ¸ÌÓ ¯ËÂ, ˜ÂÏ Û Ì‡ÒÂÎÂÌËfl êÛÒÒÍÓ„Ó èÓ-

ÏÓ¸fl [32]. ùÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ‡ÒÒË-
ÏËÎflˆËË ·˚Î ÔÓ‰‚ÂÊÂÌ ÍÛ„ ‰Û„Ëı ÔÓÔÛÎflˆËÈ,
„ÂÌÂÚË˜ÂÒÍË ·ÓÎÂÂ ÒıÓ‰Ì˚ı Ò Ú‡ÍËÏË ÒÓ‚ÂÏÂÌ-
Ì˚ÏË ‚ÓÒÚÓ˜ÌÓÂ‚ÓÔÂÈÒÍËÏË Ì‡Ó‰‡ÏË, Í‡Í
ÏÓ‰‚‡, Ï‡ËÈˆ˚, Û‰ÏÛÚ˚ Ë ÍÓÏË. ìÒÎÓÊÌÂÌËÂ
ÒÚÛÍÚÛ˚ ÏÓÌ„ÓÎÓË‰ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ „ÂÌÓÙÓÌ-
‰Ó‚ ̋ ÚËı Ì‡Ó‰Ó‚, ÔÓ ‚ÒÂÈ ‚Ë‰ËÏÓÒÚË, Ó·ÛÒÎÓ‚ÎÂÌÓ
‰ÓÎ„Ó‚ÂÏÂÌÌ˚Ï ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂÏ Ò Ì‡Ó‰‡ÏË
ëË·ËË Ë ñÂÌÚ‡Î¸ÌÓÈ ÄÁËË. é‰ÌËÏ ËÁ „Î‡‚Ì˚ı
ÔÂËÓ‰Ó‚ ÛÒËÎÂÌËfl ˝ÚÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl fl‚ÎflÂÚÒfl
‡ÌÌÂÂ ÒÂ‰ÌÂ‚ÂÍÓ‚¸Â, ÍÓ„‰‡ ‚ÓÎÌ˚ ÏË„‡ˆËÈ ˆÂ-
ÎÓ„Ó fl‰‡ ÒÚÂÔÌ˚ı Ì‡Ó‰Ó‚ („ÛÌÌ˚, ‡‚‡˚, ·ÛÎ„‡-
˚, ÏÓÌ„ÓÎ˚) ÔÓÍ‡ÚËÎËÒ¸ ÔÓ ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔÂ.
í‡Í, ‚ VI ‚ÂÍÂ Ì.˝. ‡‚‡˚ ‰ÓÒÚË„ÎË ‰‡ÊÂ ÚÂËÚÓ-
ËÈ ñÂÌÚ‡Î¸ÌÓÈ Ö‚ÓÔ˚ (Ç‡Î‡ıËË, è‡ÌÌÓÌËË,
í‡ÌÒËÎ¸‚‡ÌËË Ë ÅÓ„ÂÏËË), „‰Â ËÏË ·˚Î Ó·‡ÁÓ-
‚‡Ì Ä‚‡ÒÍËÈ Í‡„‡Ì‡Ú, ÒÛ˘ÂÒÚ‚Ó‚‡‚¯ËÈ ‚ÎÓÚ¸ ‰Ó
IX ‚. Ì.˝. èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ÔÓÒÎÂ ‡ÒÔ‡‰‡
Ä‚‡ÒÍÓ„Ó Í‡„‡Ì‡Ú‡ Ì‡Ó‰˚, ‚ıÓ‰Ë‚¯ËÂ ‚ Â„Ó ÒÓ-
ÒÚ‡‚, ·˚ÎË ‡ÒÒËÏËÎËÓ‚‡Ì˚ ÔÎÂÏÂÌ‡ÏË ÒÎ‡‚flÌ
[34]. í‡ÍËÏ Ó·‡ÁÓÏ, ÔËÒÛÚÒÚ‚ËÂ Ó˘ÛÚËÏÓÈ ˜‡-
ÒÚÓÚ˚ ‚ÓÒÚÓ˜ÌÓÂ‚‡ÁËÈÒÍËı ÎËÌËÈ ÏÚÑçä ‚ „Â-
ÌÓÙÓÌ‰‡ı ÌÂÍÓÚÓ˚ı ÔÓÔÛÎflˆËÈ Á‡Ô‡‰Ì˚ı Ë ˛Ê-
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Ì˚ı ÒÎ‡‚flÌ (ÓÒÓ·ÂÌÌÓ Ì‡ ÚÂËÚÓËË ·˚‚¯Â„Ó
Ä‚‡ÒÍÓ„Ó Í‡„‡Ì‡Ú‡), ÔÓ ‚ÒÂÈ ‚Ë‰ËÏÓÒÚË, fl‚ÎflÂÚÒfl
ÒÎÂ‰ÒÚ‚ËÂÏ ˝ÚÓ„Ó ÔÓˆÂÒÒ‡. 

óÚÓ Í‡Ò‡ÂÚÒfl Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚, ÚÓ
‡ÌÚÓÔÓÎÓ„Ë˜ÂÒÍËÂ ‰‡ÌÌ˚Â ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÎÂÒ-
Ì‡fl ÔÓÎÓÒ‡ ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ ·˚Î‡ ÁÓÌÓÈ ËÌÚÂÌ-
ÒË‚ÌÓ„Ó ÒÏÂ¯ÂÌËfl Ì‡Ó‰Ó‚ [35]. èÂ‰ÔÓÎ‡„‡ÂÚÒfl,
˜ÚÓ ÙÓÏËÓ‚‡ÌËÂ ÏÓÌ„ÓÎÓË‰ÌÓ„Ó ÍÓÏÔÎÂÍÒ‡
ÔËÁÌ‡ÍÓ‚ ÔÓËÒıÓ‰ËÎÓ ÌÂ ÔÓÁ‰ÌÂÂ ‚ÂıÌÂ„Ó Ô‡-
ÎÂÓÎËÚ‡, ‚ Ò‚flÁË Ò ̃ ÂÏ ‚ÓÒÚÓ˜ÌÓÒË·ËÒÍËÂ ÔÓÔÛÎfl-
ˆËË ÏÓ„ÎË ‡ÒÔÓÎ‡„‡Ú¸ ÁÌ‡˜ËÚÂÎ¸Ì˚Ï Á‡Ô‡ÒÓÏ
‚ÂÏÂÌË ‰Îfl ÏË„‡ˆËÈ ‚ ÇÓÒÚÓ˜ÌÛ˛ Ö‚ÓÔÛ [35].
çÂ‚˚flÒÌÂÌÌ˚Ï ÓÒÚ‡ÂÚÒfl ‚ÓÔÓÒ Ó ÍÓÎË˜ÂÒÚ‚Â
˝ÚËı ÏË„‡ˆËÈ, Ú‡Í Í‡Í Ì‡ ÒÂ‚ÂÓ-Á‡Ô‡‰Â ÇÓÒÚÓ˜-
ÌÓÈ Ö‚ÓÔ˚ ÏÓÌ„ÓÎÓË‰Ì˚È ÍÓÏÔÓÌÂÌÚ Ì‡·Î˛‰‡-
ÂÚÒfl 10–8 Ú˚Ò. ÎÂÚ Ì‡Á‡‰, ‚ ÒÓÒÚ‡‚Â ‰ÌÂÔÓ-‰ÓÌÂˆ-
ÍËı ÔÎÂÏÂÌ 7–6 Ú˚Ò. ÎÂÚ Ì‡Á‡‰, Ì‡ ÚÂËÚÓËË
à‚‡ÌÓ‚ÒÍÓÈ Ó·Î‡ÒÚË (ë‡ıÚ˚¯) 6–5 Ú˚Ò. ÎÂÚ Ì‡Á‡‰
[35, 36]. êÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡ ËÁÏÂÌ˜Ë‚ÓÒÚË
ÏÚÑçä ‚ ÛÒÒÍËı ÔÓÔÛÎflˆËflı ıÓÓ¯Ó ÒÓ„Î‡ÒÛ˛Ú-
Òfl Ò ‡ÌÚÓÔÓÎÓ„Ë˜ÂÒÍËÏË ‰‡ÌÌ˚ÏË, ÔÓÒÍÓÎ¸ÍÛ
ÛÍ‡Á˚‚‡˛Ú Ì‡ ÒÛ˘ÂÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl ÔÓ ˜‡ÒÚÓÚÂ
ÏÓÌ„ÓÎÓË‰Ì˚ı ÎËÌËÈ ÏÚÑçä ÏÂÊ‰Û ÛÒÒÍËÏ Ì‡-
ÒÂÎÂÌËÂÏ êÛÒÒÍÓ„Ó ëÂ‚Â‡, ëÂ‚ÂÓ-á‡Ô‡‰‡ Ë ˆÂÌ-
Ú‡Î¸Ì˚ı/˛ÊÌ˚ı ‡ÈÓÌÓ‚ Â‚ÓÔÂÈÒÍÓÈ ˜‡ÒÚË
êÓÒÒËË (Ú‡·Î. 3). ç‡‰ÂÂÏÒfl, ̃ ÚÓ ‚ ÔÂÒÔÂÍÚË‚Â ÒÚ‡-
ÌÛÚ ‚ÓÁÏÓÊÌ˚ÏË ËÒÒÎÂ‰Ó‚‡ÌËfl ıÓÌÓÎÓ„ËË ÙÓ-
ÏËÓ‚‡ÌËfl ‡ÁÌÓÓ·‡ÁËfl ÏÓÌ„ÓÎÓË‰ÌÓ„Ó ÍÓÏÔÓ-
ÌÂÌÚ‡, ÔËÒÛÚÒÚ‚Û˛˘Â„Ó ‚ „ÂÌÓÙÓÌ‰‡ı ÛÒÒÍÓ„Ó
Ì‡ÒÂÎÂÌËfl Ë ‚ ‰Û„Ëı ÔÓÔÛÎflˆËÈ ÒÎ‡‚flÌ.

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ·Î‡„Ó‰‡ÌÓÒÚ¸ ‰-Û T. Vane-
cek (Charles University, Pilsen, Czech Republic),
ÔÂ‰ÓÒÚ‡‚Ë‚¯ÂÏÛ Ï‡ÚÂË‡Î ‰Îfl ÔÓ‚Â‰ÂÌËfl ‰‡Ì-
ÌÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl.

ê‡·ÓÚ‡ ÙËÌ‡ÌÒËÓ‚‡Î‡Ò¸ ÔÓ„‡ÏÏÓÈ èÂÁË-
‰ËÛÏ‡ êÓÒÒËÈÒÍÓÈ ‡Í‡‰ÂÏËË Ì‡ÛÍ “ÑËÌ‡ÏËÍ‡ „Â-
ÌÓÙÓÌ‰Ó‚ Ë ·ËÓ‡ÁÌÓÓ·‡ÁËÂ”. 
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On the Origin of Mongoloid Component 

in the Mitochondrial Gene Pool of Slavs

B. A. Malyarchuk, M. A. Perkova, and M. V. Derenko

Institute of Biological Problems of the North, Russian Academy of Sciences, Magadan, 685000 Russia

e-mail: malyarchuk@ibpn.ru

The data on mitochondrial DNA (mtDNA) restriction polymorphism in Czech population (n = 279) are pre-
sented. It was demonstrated that in terms of their structure, mitochondrial gene pools of Czechs and other Slavic
populations (Russians, Poles, Slovenians, and Bosnians) were practically indistinguishable. In Czechs, the fre-
quency of eastern-Eurasian (Mongoloid) mtDNA lineages constituted 1.8%. The spread of eastern-Eurasian
mtDNA lineages belonging to different ethnolinguistic groups in the populations of Europe was examined. Fre-
quency variations of these DNA lineages in different Slavic groups was observed, with the range from 1.2 and
1.6% in Southern and Western Slavs, respectively, to 1.3 to 5.2% in Eastern Slavs, the Russian population of
Eastern Europe. The highest frequency of Mongoloid component was detected in the mitochondrial gene pools
of Russian populations from the Russian North and the Northwestern region of Russia. This finding can be ex-
plained in terms of assimilation of northern-European Finno—Ugric populations during the formation of the
Russian population of these regions. The origin of Mongoloid component in the gene pools of different groups
of Slavs is discussed.
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