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ÇÌÛÚË‚Ë‰Ó‚‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸ Á‚ÛÍÓ‚ (Ì‡fl‰Û Ò
‰‚ËÊÂÌËflÏË Ë Á‡Ô‡ı‡ÏË) ÒÓÒÚ‡‚ÎflÂÚ ÓÒÌÓ‚Û ‰Îfl
ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡ÌËfl Ë ÔÓ‰‰ÂÊ‡ÌËfl
ÔÂÒÓÌ‡ÎËÁËÓ‚‡ÌÌ˚ı Ò‚flÁÂÈ ÏÂÊ‰Û ÊË‚ÓÚÌ˚ÏË
(Owren, Rendall, 1997). àÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â, ÔÓÎÓ‚˚Â
Ë ÒÂÏÂÈÌÓ-„ÛÔÔÓ‚˚Â ÓÒÓ·ÂÌÌÓÒÚË ·˚ÎË Ó·Ì‡Û-
ÊÂÌ˚ ‚ Á‚ÛÍ‡ı ÏÌÓ„Ëı ‚Ë‰Ó‚ ÔÚËˆ Ë ÏÎÂÍÓÔËÚ‡˛-
˘Ëı (Ó·ÁÓ˚: Falls, 1982; Terry et al., 2005). ÇÓ
ÏÌÓ„Ëı ËÒÒÎÂ‰Ó‚‡ÌËflı ·˚Î‡ ÔÓÍ‡Á‡Ì‡ Ëı ÓÎ¸ ‚
ÔÓ‰‰ÂÊ‡ÌËË Ò‚flÁÂÈ ÏÂÊ‰Û Ó‰ËÚÂÎflÏË Ë ‰ÂÚÂÌ˚-
¯‡ÏË (Jouventin, Roux, 1979; Lengagne et al., 2001;
Charrier et al., 2002), Ô‡ÚÌÂ‡ÏË ·‡˜Ì˚ı Ô‡
(Aubin, Jouventin, 2002) Ë Ó‰ÒÚ‚ÂÌÌËÍ‡ÏË (Monk,
Koenig, 1997; Lemasson et al., 2003; Randall et al.,
2005; îËÎ‡ÚÓ‚‡, òÛÎÂÊÍÓ, 2006). 

èÂÓ·Î‡‰‡ÌËÂ ‡ÍÛÒÚË˜ÂÒÍËı ÍÎ˛˜ÂÈ ËÌ‰Ë‚Ë-
‰Û‡Î¸ÌÓÒÚË, ÔÓÎ‡ ËÎË ‚ÓÁ‡ÒÚ‡ ‚ Á‚ÛÍ‡ı ÓÒÓ·Ë ÏÓ-
ÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó· Ëı ‚‡ÊÌÓÒÚË ‰Îfl ÂÂ ‚˚-
ÊË‚‡ÌËfl Ì‡ ‰‡ÌÌÓÏ ˝Ú‡ÔÂ ÊËÁÌË. í‡Í, ÔÓÒÍÓÎ¸ÍÛ
‰Îfl ‚ÁÓÒÎ˚ı ÔÚËˆ Û ‚Ë‰Ó‚ ·ÂÁ ‚ÌÂ¯ÌÂ„Ó ÔÓÎÓ‚Ó„Ó
‰ËÏÓÙËÁÏ‡ ÔÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ „ÓÎÓÒÂ ÏÓ„ÛÚ
‚˚ÔÓÎÌflÚ¸ ÓÎ¸ Ë‰ÂÌÚËÙËÍ‡ÚÓÓ‚ ÔÓÎ‡, ÚÓ ÏÓÊ-
ÌÓ ÓÊË‰‡Ú¸, ˜ÚÓ ÓÌË ·Û‰ÛÚ ‚˚‡ÊÂÌ˚ ÒËÎ¸ÌÂÂ ËÌ-
‰Ë‚Ë‰Û‡Î¸Ì˚ı (Volodin et al., 2005). Ç ÚÓ ÊÂ ‚ÂÏfl,
‰Îfl ÔÚÂÌˆÓ‚ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÔËÁÌ‡ÍË ÏÓ„ÛÚ

·˚Ú¸ ‚‡ÊÌÂÂ ‰Îfl ‚˚ÊË‚‡ÌËfl ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔË-
ÁÌ‡Í‡ÏË ÔÓÎ‡ (äÎÂÌÓ‚‡ Ë ‰., 2004). éÒÓ·˚È ËÌÚÂ-
ÂÒ ÔÂ‰ÒÚ‡‚ÎflÂÚ ËÁÛ˜ÂÌËÂ ÒÓÓÚÌÓ¯ÂÌËfl ‡ÁÌ˚ı
ÙÓÏ ‚ÓÍ‡Î¸ÌÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË ‚ ÓÌÚÓ„ÂÌÂÁÂ, ÍÓ-
„‰‡ ÙÓÏ˚ ‰‡‚ÎÂÌËfl ÓÚ·Ó‡ Ì‡ Ó„‡ÌËÁÏ ËÁÏÂÌfl-
˛ÚÒfl Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‰ÓÎÊÌÓ ËÁÏÂÌflÚ¸Òfl Á‚ÛÍÓ-
‚ÓÂ ÔÓ‚Â‰ÂÌËÂ Ë, ‚ ˜‡ÒÚÌÓÒÚË, ÒÚÛÍÚÛ‡ Á‚ÛÍÓ‚
ÓÒÓ·Ë.

üÔÓÌÒÍËÈ ÊÛ‡‚Î¸ (

 

Grus japonensis

 

) ÔÂ‰ÒÚ‡‚-
ÎflÂÚ ÒÓ·ÓÈ Û‰Ó·Ì˚È Ó·˙ÂÍÚ ‰Îfl Ú‡ÍÓ„Ó ËÒÒÎÂ‰Ó‚‡-
ÌËfl, ÔÓÒÍÓÎ¸ÍÛ, ‚ ÓÚÎË˜ËÂ ÓÚ ‚ÓÓ·¸ËÌ˚ı ÔÚËˆ Ë
ÍÓÎË·Ë, ‰Îfl ÊÛ‡‚ÎÂÈ ÌÂËÁ‚ÂÒÚÌÓ ‚ÓÍ‡Î¸ÌÓÂ Ì‡-
Û˜ÂÌËÂ. Ç ÚÂ˜ÂÌËÂ ‰ÎËÚÂÎ¸ÌÓ„Ó ÔÂËÓ‰‡ ‚ÓÍ‡Î¸-
ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ (ÇÓÎÓ‰ËÌ Ë ‰., 2007; Klenova
et

 

 

 

al., 2007) Ë ÔÚÂÌÂˆ, Ë Â„Ó ‚ÓÍ‡Î¸Ì˚È ‡ÔÔ‡‡Ú
ÔÂÚÂÔÂ‚‡˛Ú ÁÌ‡˜ËÚÂÎ¸Ì˚Â ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ
ËÁÏÂÌÂÌËfl. Ç ÚÂ˜ÂÌËÂ 5 ÏÂÒ ÔÚÂÌÂˆ ‚ÂÒÓÏ 150 „ ‰Ó-
ÒÚË„‡ÂÚ ‚ÂÒ‡ 7–8 Í„ (èÓÒÚÂÎ¸Ì˚ı, ä‡¯ÂÌˆÂ‚‡,
2005), ÔËÓ·ÂÚ‡ÂÚ ÒÔÓÒÓ·ÌÓÒÚ¸ Í ÔÓÎÂÚÛ Ë ÏÂÌfl-
ÂÚ ÒÂÏÂÈÌÓ-ÚÂËÚÓË‡Î¸Ì˚È Ó·‡Á ÊËÁÌË Ì‡
ÒÚ‡ÈÌ˚È, „‰Â ‚ ÓÒÂÌÌËı ÔÂ‰ÓÚÎÂÚÌ˚ı ÒÍÓÔÎÂÌËflı
Ë Ì‡ ÁËÏÓ‚Í‡ı Â„Ó ÓÍÛÊ‡ÂÚ ÏÌÓÊÂÒÚ‚Ó ‰Û„Ëı
‚ÁÓÒÎ˚ı ÊÛ‡‚ÎÂÈ Ë ÔÓ‰ÓÒÚÍÓ‚ (îÎËÌÚ, 1987).
ÇÒÂ ˝ÚÓ ‚ÂÏfl Ë ‰Ó ‰ÓÒÚËÊÂÌËfl ‚ÓÁ‡ÒÚ‡ 8–9 ÏÂÒ
Ó‰ËÚÂÎË Á‡·ÓÚflÚÒfl Ó ÔÚÂÌˆÂ (Kamata, 1994).
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àÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â, ÔÓÎÓ‚˚Â Ë Ó‰ÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı 14 ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ-
‡‚Îfl ·˚ÎË ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì˚ ‰Îfl Í‡Ê‰Ó„Ó ËÁ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚ Ì‡ ˝Ú‡ÔÂ ÓÌÚÓ„ÂÌÂÁ‡ ÓÚ
‚˚ÎÛÔÎÂÌËfl ‰Ó 5.5 ÏÂÒflˆÂ‚. Ç ÚÂ˜ÂÌËÂ ÔÂ‚˚ı ‰‚Ûı ÔÂËÓ‰Ó‚ ÔÚÂÌˆ˚ ‚Â‰ÛÚ ÒÂÏÂÈÌÓ-ÚÂËÚÓË‡Î¸-
Ì˚È, ‡ Ì‡ ÚÂÚ¸ÂÏ ˝Ú‡ÔÂ – ÒÚ‡ÈÌ˚È Ó·‡Á ÊËÁÌË. á‚ÛÍË ·˚ÎË Á‡ÔËÒ‡Ì˚ ‚ èËÚÓÏÌËÍÂ Â‰ÍËı ‚Ë‰Ó‚
ÊÛ‡‚ÎÂÈ éÍÒÍÓ„Ó ÉÓÒÛ‰‡ÒÚ‚ÂÌÌÓ„Ó ÅËÓÒÙÂÌÓ„Ó á‡ÔÓ‚Â‰ÌËÍ‡ ÎÂÚÓÏ Ë ÓÒÂÌ¸˛ 2003–2006 „„. éÚ
Í‡Ê‰ÓÈ ÓÒÓ·Ë ‚ Í‡Ê‰ÓÏ ‚ÓÁ‡ÒÚÌÓÏ ÔÂËÓ‰Â ·˚ÎÓ ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÓ ÓÚ 19 ‰Ó 30, ‚ÒÂ„Ó 1230 Á‚ÛÍÓ‚.
ÑËÒÍËÏËÌ‡ÌÚÌ˚È ‡Ì‡ÎËÁ, ÓÒÌÓ‚‡ÌÌ˚È Ì‡ 8 Ô‡‡ÏÂÚ‡ı Ò‚ËÒÚÓ‚˚ı ÍËÍÓ‚ ÔÚÂÌˆÓ‚, ÔÓÍ‡Á‡Î, ˜ÚÓ ‚
Í‡Ê‰˚È ËÁ ÔÂËÓ‰Ó‚ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÎË˜Ëfl ·˚ÎË ‰ÓÒÚÓ‚ÂÌÓ ‚˚¯Â ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡Á-
ÎË˜ËÈ. àÌ‰Ë‚Ë‰Û‡Î¸Ì‡fl ÒÔÂˆËÙË˜ÌÓÒÚ¸ Ò‚ËÒÚÓ‚˚ı ÍËÍÓ‚ ÓÒÓ·ÂÌÌÓ ‚ÓÁ‡ÒÚ‡Î‡ Í 3.5–5.5 ÏÂÒfl˜ÌÓÏÛ
‚ÓÁ‡ÒÚÛ, ÍÓ„‰‡ flÔÓÌÒÍËÂ ÊÛ‡‚ÎË ‚ ÔËÓ‰Â ÒÓ·Ë‡˛ÚÒfl ‚ ÒÚ‡Ë Ë ‚ÂÓflÚÌÓÒÚ¸ ÒÔÛÚ‡Ú¸ Ò‚ÓÂ„Ó ÔÚÂÌˆ‡
Ò ˜ÛÊËÏË ÂÁÍÓ ‚ÓÁ‡ÒÚ‡ÂÚ. èÂËÏÛ˘ÂÒÚ‚ÂÌÌ‡fl ‚˚‡ÊÂÌÌÓÒÚ¸ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ÔËÁÌ‡ÍÓ‚ ‚ Á‚ÛÍ‡ı
ÔÓ‰ÓÒÚÍÓ‚ Û flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó· Ëı ÁÌ‡˜ÂÌËË ‰Îfl ÔÓ‰‰ÂÊ‡ÌËfl ÔÂÒÓ-
Ì‡ÎËÁËÓ‚‡ÌÌ˚ı Ò‚flÁÂÈ ÏÂÊ‰Û Ó‰ËÚÂÎflÏË Ë ÔÚÂÌˆÓÏ, ˜ÚÓ, ÔÓ-‚Ë‰ËÏÓÏÛ, Ó·ÛÒÎÓ‚ÎÂÌÓ ÌÂÓ·ıÓ‰ËÏÓ-
ÒÚ¸˛ ‰ÎËÚÂÎ¸ÌÓÈ Ó‰ËÚÂÎ¸ÒÍÓÈ Á‡·ÓÚ˚ ‰Îfl ‚˚ÊË‚‡ÌËfl ÔÚÂÌˆ‡. ëÚ‡ÌÓ‚ÎÂÌËÂ ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌ-
Ì˚ı ‡ÁÎË˜ËÈ ‚ Á‚ÛÍ‡ı, ‚ÂÓflÚÌÓ, ÔÓËÒıÓ‰ËÚ ÔÓÁ‰ÌÂÂ, ÔÓÒÎÂ ÎÓÏÍË „ÓÎÓÒ‡ Ë ÙÓÏËÓ‚‡ÌËfl ÌËÁÍÓ-
˜‡ÒÚÓÚÌÓ„Ó „ÓÎÓÒ‡, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl ‚ÁÓÒÎ˚ı ÊÛ‡‚ÎÂÈ.
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ÇÓÍ‡Î¸Ì‡fl ‡ÍÚË‚ÌÓÒÚ¸ Ó˜ÂÌ¸ ‚‡ÊÌ‡ ‰Îfl ÔÚÂÌ-
ˆ‡: ÍËÍ‡ÏË ÓÌ ‚˚Ô‡¯Ë‚‡ÂÚ ÍÓÏ (Archibald,
1976; äÎÂÌÓ‚‡ Ë ‰., 2004), ÒË„Ì‡ÎËÁËÛÂÚ Ó ‰ËÒ-
ÍÓÏÙÓÚÂ (Archibald, 1976; äÎÂÌÓ‚‡ Ë ‰., 2005) Ë
ÔÓ‰‰ÂÊË‚‡ÂÚ ‚ ÚÓÌÛÒÂ ‚ÌËÏ‡ÌËÂ Ó‰ËÚÂÎÂÈ (ä‡-
ÒËÓ‚‡ Ë ‰., 2005). èÚÂÌˆ˚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl
ËÁ‰‡˛Ú Á‚ÛÍË ÚÂı ÒÚÛÍÚÛÌ˚ı ÍÎ‡ÒÒÓ‚: ÚÂÎË Ë
‰‚‡ ÚËÔ‡ Ò‚ËÒÚÓ‚, ‡ÁÎË˜‡˛˘ËıÒfl ÔÓ ÙÓÏÂ ˜‡-
ÒÚÓÚÌÓÈ ÏÓ‰ÛÎflˆËË (äÎÂÌÓ‚‡ Ë ‰., 2004, 2005). ç‡
ÔÓÚflÊÂÌËË 8 ÏÂÒ ÊËÁÌË Á‚ÛÍË ÔÚÂÌˆÓ‚ ÓÒÚ‡˛ÚÒfl
‚˚ÒÓÍÓ˜‡ÒÚÓÚÌ˚ÏË (ÇÓÎÓ‰ËÌ Ë ‰., 2007; Klenova
et al., 2007) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÌËÁÍÓ˜‡ÒÚÓÚÌ˚ÏË Á‚Û-
Í‡ÏË ‚ÁÓÒÎ˚ı ÊÛ‡‚ÎÂÈ (Archibald, 1976). ê‡ÌÂÂ
Ï˚ Ó·Ì‡ÛÊËÎË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â Ë ÔÓÎÓ‚˚Â ‡Á-
ÎË˜Ëfl ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı ÔÛıÓ‚˚ı ÔÚÂÌˆÓ‚ ‚ ‚ÓÁ-
‡ÒÚÂ ‰Ó 40 ‰ÌÂÈ (äÎÂÌÓ‚‡ Ë ‰., 2004, 2005). ñÂÎ¸
‰‡ÌÌÓÈ ‡·ÓÚ˚ – ÓˆÂÌÍ‡ ÒÓÓÚÌÓ¯ÂÌËfl ËÌ‰Ë‚Ë‰Û-
‡Î¸Ì˚ı, ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ‚ Ò‚Ë-
ÒÚÓ‚˚ı Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl ‚ ÚÂ˜Â-
ÌËÂ ‰ÎËÚÂÎ¸ÌÓ„Ó ÔÂËÓ‰‡ ÓÌÚÓ„ÂÌÂÁ‡, ‚ÍÎ˛˜‡˛-
˘Â„Ó ÔÂÂıÓ‰ ÓÚ ÒÂÏÂÈÌÓ-ÚÂËÚÓË‡Î¸ÌÓ„Ó Í
ÒÚ‡ÈÌÓÏÛ Ó·‡ÁÛ ÊËÁÌË.

 

åÄíÖêàÄã à åÖíéÑõ

 

é·˙ÂÍÚ‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚ÎË 14 ÔÚÂÌˆÓ‚
flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl (6 Ò‡ÏˆÓ‚ Ë 8 Ò‡ÏÓÍ), ÒÓ‰ÂÊ‡-
˘ËıÒfl ‚ èËÚÓÏÌËÍÂ Â‰ÍËı ‚Ë‰Ó‚ ÊÛ‡‚ÎÂÈ éÍ-
ÒÍÓ„Ó ÉÓÒÛ‰‡ÒÚ‚ÂÌÌÓ„Ó ÅËÓÒÙÂÌÓ„Ó á‡ÔÓ‚Â‰-
ÌËÍ‡. ÇÒÂ ÔÚÂÌˆ˚ ·˚ÎË ÔÓÚÓÏÍ‡ÏË ˜ÂÚ˚Âı Ô‡
flÔÓÌÒÍËı ÊÛ‡‚ÎÂÈ: Ó‰ËÌ Ò‡ÏÂˆ Ë ‰‚Â Ò‡ÏÍË ÔÓ-
ËÒıÓ‰ËÎË ÓÚ Ô‡˚ 1 (ÔÚÂÌˆ˚ Ô‡˚ 1); ‰‚‡ Ò‡Ïˆ‡ Ë
‰‚Â Ò‡ÏÍË – ÓÚ Ô‡˚ 2 (ÔÚÂÌˆ˚ Ô‡˚ 2); Ó‰ËÌ Ò‡-
ÏÂˆ Ë Ó‰Ì‡ Ò‡ÏÍ‡ – ÓÚ Ô‡˚ 3 (ÔÚÂÌˆ˚ Ô‡˚ 3); ‰‚‡
Ò‡Ïˆ‡ Ë ÚË Ò‡ÏÍË – ÓÚ Ô‡˚ 4 (ÔÚÂÌˆ˚ Ô‡˚ 4).
ÇÓÒÂÏ¸ ÔÚÂÌˆÓ‚ ·˚ÎË ‚˚‡˘ÂÌ˚ ÒÓ·ÒÚ‚ÂÌÌ˚ÏË
ËÎË ÔËÂÏÌ˚ÏË Ó‰ËÚÂÎflÏË ÚÓ„Ó ÊÂ ‚Ë‰‡, ¯ÂÒÚ¸ –
‚ÓÒÔËÚ‡Ì˚ Î˛‰¸ÏË (Ó ÏÂÚÓ‰‡ı ‚˚‡˘Ë‚‡ÌËfl ÒÏ.
ä‡¯ÂÌˆÂ‚‡, êÓÁ‰ËÌ‡, 2002; èÓÒÚÂÎ¸Ì˚ı, 2005).

Ç

 

 

 

‚ÓÁ‡ÒÚÂ 3–4 ÏÂÒ ÔÚÂÌˆÓ‚ ÓÚ‰ÂÎflÎË ÓÚ ‚ÁÓÒÎ˚ı
ÊÛ‡‚ÎÂÈ Ë ÒÓ‰ÂÊ‡ÎË „ÛÔÔ‡ÏË ÔÓ 3–8 ÓÒÓ·ÂÈ.

èÓÎ ÔÚÂÌˆÓ‚ ·˚Î ÓÔÂ‰ÂÎÂÌ ÏÂÚÓ‰ÓÏ èñê-‡Ï-
ÔÎËÙËÍ‡ˆËË Ñçä (Griffiths et al., 1998) ÌÂÁ‡‚ËÒË-
ÏÓ ‚ ‰‚Ûı Î‡·Ó‡ÚÓËflı, ÍÓÚÓ˚Â ÔÓ‰Ú‚Â‰ËÎË Â-
ÁÛÎ¸Ú‡Ú˚ ‰Û„ ‰Û„‡. êÓ‰ÒÚ‚ÂÌÌËÍ‡ÏË Ï˚ Ò˜ËÚ‡ÎË
ÔÚÂÌˆÓ‚, ÔÓËÒıÓ‰fl˘Ëı „ÂÌÂÚË˜ÂÒÍË ÓÚ Ó‰ÌÓÈ Ë
ÚÓÈ ÊÂ Ô‡˚ Ó‰ËÚÂÎÂÈ, Ú.Â. ·ËÓÎÓ„Ë˜ÂÒÍË fl‚Îfl˛-
˘ËıÒfl Ëı ‰ÂÚ¸ÏË.

á‚ÛÍË ·˚ÎË Á‡ÔËÒ‡Ì˚ ÎÂÚÓÏ Ë ÓÒÂÌ¸˛ 2003,
2004 Ë 2006 „„. ‚ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰‡ı ‰Îfl
Í‡Ê‰Ó„Ó ÔÚÂÌˆ‡: 4–13-È ‰ÂÌ¸ ÊËÁÌË (ÔÂËÓ‰ 1),
34–65-È ‰ÂÌ¸ ÊËÁÌË (ÔÂËÓ‰ 2) Ë 105–163-È ‰ÂÌ¸
ÊËÁÌË (ÔÂËÓ‰ 3). èÂËÓ‰˚ 1 Ë 2 ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡ÎË
‚ÂÏÂÌË, ÍÓ„‰‡ ‰ËÍËÂ flÔÓÌÒÍËÂ ÊÛ‡‚ÎË ‚Â‰ÛÚ ÒÂ-
ÏÂÈÌÓ-ÚÂËÚÓË‡Î¸Ì˚È Ó·‡Á ÊËÁÌË, ‡ ÔÂËÓ‰ 3 –
‚ÂÏÂÌË ÙÓÏËÓ‚‡ÌËfl ÔÂ‰ÓÚÎÂÚÌ˚ı ÒÍÓÔÎÂÌËÈ
Ë ÔÂÂıÓ‰‡ Í ÊËÁÌË ‚ ÒÚ‡flı. á‚ÛÍË Á‡ÔËÒ˚‚‡ÎË
ÛÚÓÏ ËÎË ‚Â˜ÂÓÏ, ‚Ó ‚ÂÏfl Ì‡Ë·ÓÎ¸¯ÂÈ ‡ÍÚË‚-
ÌÓÒÚË ÊÛ‡‚ÎÂÈ; Í‡Ê‰‡fl Á‡ÔËÒ¸ (ÓÚ 1 ‰Ó 3 Ì‡ ÔÂË-
Ó‰) ÔÓ‰ÓÎÊ‡Î‡Ò¸ 45–60 ÏËÌ. ê‡ÒÒÚÓflÌËÂ ‰Ó ÔÚËˆ
‚‡¸ËÓ‚‡ÎÓ ÓÚ 1.5 ‰Ó 3 Ï ‰Îfl ÔÚÂÌˆÓ‚, ‚˚‡˘Ë‚‡-
ÂÏ˚ı Î˛‰¸ÏË, Ë ÓÚ 2 ‰Ó 15 Ï ‰Îfl ÔÚÂÌˆÓ‚, ‚˚‡˘Ë-
‚‡ÂÏ˚ı ÍÓÌÒÔÂˆËÙËÍ‡ÏË. ÑÎfl Á‡ÔËÒË ËÒÔÓÎ¸ÁÓ‚‡-
ÎË ÔÓÙÂÒÒËÓÌ‡Î¸Ì˚È Í‡ÒÒÂÚÌ˚È Ï‡„ÌËÚÓÙÓÌ
Marantz PMD-222 Ë ÍÓÌ‰ÂÌÒ‡ÚÓÌ˚È Ì‡Ô‡‚ÎÂÌ-
Ì˚È ÏËÍÓÙÓÌ Sennheizer K6-ME67.

ÑÎfl ÓˆÂÌÍË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı, ÔÓÎÓ‚˚ı Ë Ó‰-
ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ·˚ÎË ÓÚÓ·‡Ì˚ 1230 Ò‚ËÒÚÓ‚˚ı
Á‚ÛÍÓ‚ ÚËÔ‡ 2 (äÎÂÌÓ‚‡ Ë ‰., 2004), ÔÓ 19–30 Á‚ÛÍÓ‚
‚ Í‡Ê‰˚È ÔÂËÓ‰ ÓÚ Í‡Ê‰Ó„Ó ÔÚÂÌˆ‡, ‚ÒÂ„Ó 400–
420 Á‚ÛÍÓ‚ Ì‡ ÔÂËÓ‰ (ËÒ. 1). éˆËÙÓ‚Í‡ Á‚ÛÍÓ‚
(Ò ˜‡ÒÚÓÚÓÈ ‰ËÒÍÂÚËÁ‡ˆËË 22.05 ÍÉˆ) Ë ÒÔÂÍÚÓ-
„‡ÙË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ·˚ÎË ÔÓ‚Â‰ÂÌ˚ Ò ÔÓÏÓ˘¸˛
ÔÓ„‡ÏÏ˚ Avisoft SASLab Pro v. 4.2 (© R. Specht),
Á‡ÚÂÏ ˜‡ÒÚÓÚ‡ ‰ËÒÍÂÚËÁ‡ˆËË ·˚Î‡ ÒÌËÊÂÌ‡ ‰Ó
11.025 ÍÉˆ. ÑÎfl ÔÓÒÚÓÂÌËfl ÒÔÂÍÚÓ„‡ÏÏ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÓÍÌÓ ï˝ÏÏËÌ„‡; ‰ÎËÌÛ ·˚ÒÚÓ„Ó ÔÂ-
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êËÒ. 1.

 

 ùÌÂ„ÂÚË˜ÂÒÍËÈ ÒÔÂÍÚ (

 

‡

 

) Ë ÒÔÂÍÚÓ„‡ÏÏ˚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍÓ‚ ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl ‚ ÔÂËÓ‰ 1 (

 

·

 

) Ë ÔÂ-
ËÓ‰ 3 (

 

‚, „

 

). àÁÏÂflÂÏ˚Â Ô‡‡ÏÂÚ˚ Á‚ÛÍÓ‚: 

 

F

 

Ì‡˜

 

 – Ì‡˜‡Î¸Ì‡fl ÓÒÌÓ‚Ì‡fl ˜‡ÒÚÓÚ‡, 

 

F

 

Ï‡ÍÒ

 

 – Ï‡ÍÒËÏ‡Î¸Ì‡fl ÓÒÌÓ‚Ì‡fl ˜‡-
ÒÚÓÚ‡, 

 

F

 

˝ÍÒÚ

 

 – ÓÒÌÓ‚Ì‡fl ˜‡ÒÚÓÚ‡ ‚ ÚÓ˜ÍÂ ˝ÍÒÚÂÏÛÏ‡, 

 

F

 

ÍÓÌ

 

 – ÍÓÌÂ˜Ì‡fl ÓÒÌÓ‚Ì‡fl ˜‡ÒÚÓÚ‡, 

 

F

 

‰ÓÏ

 

 – ‰ÓÏËÌ‡ÌÚÌ‡fl ˜‡ÒÚÓÚ‡,

 

ÑÎËÚ_1

 

 – ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ Ì‡˜‡Î‡ Á‚ÛÍ‡ ‰Ó ÚÓ˜ÍË Ï‡ÍÒËÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ̃ ‡ÒÚÓÚ˚, 

 

ÑÎËÚ_2

 

 – ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ Ì‡˜‡Î‡ Á‚Û-
Í‡ ‰Ó ÚÓ˜ÍË ˝ÍÒÚÂÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ˜‡ÒÚÓÚ˚ Ë 

 

ÑÎËÚ_3

 

 – ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ ÚÓ˜ÍË ˝ÍÒÚÂÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ˜‡ÒÚÓÚ˚ ‰Ó ÍÓÌˆ‡
Á‚ÛÍ‡. ç‡ ÒÔÂÍÚÓ„‡ÏÏ‡ı ·ËÙÓÌË˜ÂÒÍËı Á‚ÛÍÓ‚ ÔÓÍ‡Á‡Ì˚ ÌËÊÌflfl (

 

f

 

0

 

) Ë ‚ÂıÌflfl (

 

g

 

0

 

) ÓÒÌÓ‚Ì˚Â ˜‡ÒÚÓÚ˚.
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äÎÂÌÓ‚‡ 

 

Ë ‰

 

.

 

Ó·‡ÁÓ‚‡ÌËfl îÛ¸Â (Åèî) 512 ÚÓ˜ÂÍ; ÔÂÂÍ˚‚‡-
ÌËÂ ÔÓ ˜‡ÒÚÓÚÌÓÈ ÓÒË 50%; Ë ÔÂÂÍ˚‚‡ÌËÂ ÔÓ
‚ÂÏÂÌÌÓÈ ÓÒË 96.87%. ëÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ¯ËËÌ‡
˜‡ÒÚÓÚÌÓ„Ó ÙËÎ¸Ú‡ ÒÓÒÚ‡‚ËÎ‡ 56 Éˆ, ‡ÁÂ¯ÂÌËÂ
ÔÓ ‚ÂÏÂÌË 1.45 ÏÒ Ë ÔÓ ˜‡ÒÚÓÚÂ 21 Éˆ.

ç‡ ÒÔÂÍÚÓ„‡ÏÏ‡ı Á‚ÛÍÓ‚ (ËÒ. 1) ËÁÏÂflÎË

 

F

 

Ì‡˜

 

 – Ì‡˜‡Î¸ÌÛ˛ ÓÒÌÓ‚ÌÛ˛ ˜‡ÒÚÓÚÛ, 

 

F

 

Ï‡ÍÒ

 

 – Ï‡ÍÒË-
Ï‡Î¸ÌÛ˛ ÓÒÌÓ‚ÌÛ˛ ˜‡ÒÚÓÚÛ, 

 

F

 

˝ÍÒÚ

 

 – ÓÒÌÓ‚ÌÛ˛ ˜‡-
ÒÚÓÚÛ ‚ ÚÓ˜ÍÂ ˝ÍÒÚÂÏÛÏ‡, 

 

F

 

ÍÓÌ

 

 – ÍÓÌÂ˜ÌÛ˛ ÓÒÌÓ‚-
ÌÛ˛ ˜‡ÒÚÓÚÛ, 

 

ÑÎËÚ_1

 

 – ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ Ì‡˜‡Î‡
Á‚ÛÍ‡ ‰Ó ÚÓ˜ÍË Ï‡ÍÒËÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ˜‡ÒÚÓÚ˚,

 

ÑÎËÚ_2

 

 – ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ Ì‡˜‡Î‡ Á‚ÛÍ‡ ‰Ó ÚÓ˜ÍË
˝ÍÒÚÂÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ˜‡ÒÚÓÚ˚, Ë 

 

ÑÎËÚ_3

 

 – ‰ÎË-
ÚÂÎ¸ÌÓÒÚ¸ ÓÚ ÚÓ˜ÍË ˝ÍÒÚÂÏÛÏ‡ ÓÒÌÓ‚ÌÓÈ ˜‡ÒÚÓ-
Ú˚ ‰Ó ÍÓÌˆ‡ Á‚ÛÍ‡. ç‡ ̋ ÌÂ„ÂÚË˜ÂÒÍËı ÒÔÂÍÚ‡ı Á‚Û-
ÍÓ‚ ËÁÏÂflÎË ‰ÓÏËÌ‡ÌÚÌÛ˛ ˜‡ÒÚÓÚÛ 

 

F

 

‰ÓÏ

 

 (ËÒ. 1).

ëÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓ‚Â‰ÂÌ Ò ËÒÔÓÎ¸ÁÓ-
‚‡ÌËÂÏ Ô‡ÍÂÚ‡ STATISTICA 6.0. ÇÒÂ ÒÂ‰ÌËÂ ‚Â-
ÎË˜ËÌ˚ ÔË‚Â‰ÂÌ˚ Í‡Í  

 

±

 

 

 

SD

 

. ê‡ÒÔÂ‰ÂÎÂÌËÂ
ÁÌ‡˜ÂÌËÈ ‚ÒÂı Ô‡‡ÏÂÚÓ‚ Á‚ÛÍÓ‚ Û Í‡Ê‰Ó„Ó ËÁ
ÔÚÂÌˆÓ‚ ÌÂ ÓÚÎË˜‡ÎËÒ¸ ÓÚ ÌÓÏ‡Î¸ÌÓ„Ó (ÚÂÒÚ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡), ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ ËÒÔÓÎ¸-
ÁÓ‚‡Ú¸ Ô‡‡ÏÂÚË˜ÂÒÍËÂ ÚÂÒÚ˚. ÑÎfl ÓˆÂÌÍË ËÌ‰Ë-
‚Ë‰Û‡Î¸Ì˚ı, ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ
·˚Î‡ ËÒÔÓÎ¸ÁÓ‚‡Ì‡ ÒÚ‡Ì‰‡ÚÌ‡fl ÔÓˆÂ‰Û‡ ‰ËÒ-
ÍËÏËÌ‡ÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡; ‚ÍÎ‡‰ Í‡Ê‰Ó„Ó Ô‡‡ÏÂÚ-
‡ ‚ ÍÎ‡ÒÒËÙËÍ‡ˆË˛ ÓˆÂÌË‚‡ÎË Ò ÔÓÏÓ˘¸˛ ÔÓ¯‡-
„Ó‚ÓÈ ÔÓˆÂ‰Û˚ ‰ËÒÍËÏËÌ‡ÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡.
óÚÓ·˚ ÂÁÛÎ¸Ú‡Ú˚ ÓˆÂÌÍË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı, ÔÓ-
ÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ·˚ÎË Ò‡‚ÌËÏ˚-
ÏË, ‚ Í‡Ê‰˚È ÔÂËÓ‰ ‚Ó ‚ÒÂı ‡Ì‡ÎËÁ‡ı ËÒÔÓÎ¸ÁÓ-
‚‡ÎË Ó‰ÌÛ Ë ÚÛ ÊÂ ‚˚·ÓÍÛ Á‚ÛÍÓ‚ Ò ‚ÍÎ˛˜ÂÌËÂÏ
ÁÌ‡˜ÂÌËÈ ‚ÒÂı ‚ÓÒ¸ÏË ËÁÏÂÂÌÌ˚ı Ô‡‡ÏÂÚÓ‚.
äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡ˆËË Ò‡‚ÌË‚‡ÎË Ò ÔÓÏÓ-
˘¸˛ ˜ÂÚ˚ÂıÔÓÎ¸ÌÓ„Ó ÚÂÒÚ‡ 

 

χ

 

2

 

 (‚Ó ‚ÒÂı ÒÎÛ˜‡flı
df = 1).

ÑÎfl ‡Ò˜ÂÚ‡ ‚ÂÎË˜ËÌ˚ ÒÎÛ˜‡ÈÌÓÈ ÍÎ‡ÒÒËÙËÍ‡-
ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ‡Ì‰ÓÏËÁ‡ˆË˛ (Solow, 1990),
ÔÓ‚Ó‰fl ÂÂ c ÔÓÏÓ˘¸˛ Ï‡ÍÓÒ‡ Í ÒÚ‡ÚËÒÚË˜ÂÒÍÓ-
ÏÛ Ô‡ÍÂÚÛ STATISTICA. ê‡Ì‰ÓÏËÁ‡ˆËfl ÔÂ‰ÔÓÎ‡-
„‡ÂÚ, ˜ÚÓ Î˛·ÓÈ Á‚ÛÍ Ò ‡‚ÌÓÈ ‚ÂÓflÚÌÓÒÚ¸˛ ÏÓ-
ÊÂÚ ·˚Ú¸ ÔËÔËÒ‡Ì Î˛·ÓÈ ÓÒÓ·Ë. ÑÎfl Í‡Ê‰Ó„Ó
‚ÓÁ‡ÒÚÌÓ„Ó ÔÂËÓ‰‡ Ï˚ ÔÓ‚ÂÎË ÔÓ 500 ÔÓˆÂ‰Û
ÔÂÂÏÂ¯Ë‚‡ÌËfl ‰‡ÌÌ˚ı ‰Îfl ÓˆÂÌÍË ÒÎÛ˜‡ÈÌÓÈ
ÍÎ‡ÒÒËÙËÍ‡ˆËË Í ÓÒÓ·Ë, ÔÓÎÛ Ë Ó‰ÒÚ‚ÂÌÌÓÈ „ÛÔ-
ÔÂ. èË ‡Ò˜ÂÚÂ ÒÎÛ˜‡ÈÌÓÈ ÍÎ‡ÒÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚
Í ÓÒÓ·Ë 400–420 Á‚ÛÍÓ‚ 500 ‡Á ÒÎÛ˜‡ÈÌÓ ‡ÒÔÂ-
‰ÂÎflÎË ÏÂÊ‰Û 14 ‡Ì‰ÓÏËÁ‡ˆËÓÌÌ˚ÏË „ÛÔÔ‡ÏË,
ÔÓ ˜ËÒÎÛ ÔÚÂÌˆÓ‚, Í‡Ê‰˚È ‡Á Ò ÔÓ‚Â‰ÂÌËÂÏ
ÒÚ‡Ì‰‡ÚÌÓÈ ÔÓˆÂ‰Û˚ ‰ËÒÍËÏËÌ‡ÌÚÌÓ„Ó ‡Ì‡-
ÎËÁ‡. á‡ÚÂÏ Ï˚ Ò‡‚ÌË‚‡ÎË ÔÓÎÛ˜ÂÌÌ˚Â ‚ ıÓ‰Â
‰ËÒÍËÏËÌ‡ÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡ ÁÌ‡˜ÂÌËfl ÍÎ‡ÒÒËÙËÍ‡-
ˆËË Á‚ÛÍÓ‚ Í ÓÒÓ·Ë Ò ‡ÒÔÂ‰ÂÎÂÌËÂÏ, ÔÓÒÚÓÂÌ-
Ì˚Ï ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï 500 ÔÓˆÂ‰Û ÒÎÛ˜‡ÈÌÓÈ
ÍÎ‡ÒÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚ ÏÂÊ‰Û 14 ‡Ì‰ÓÏËÁ‡ˆËÓÌ-
Ì˚ÏË „ÛÔÔ‡ÏË. ÖÒÎË Ì‡·Î˛‰‡ÂÏ‡fl ÍÓÂÍÚÌÓÒÚ¸
ÍÎ‡ÒÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚ ·˚Î‡ ‚˚¯Â ÚÂı, ˜ÚÓ ËÏÂÎË
95% ‚ÂÎË˜ËÌ ‡ÒÔÂ‰ÂÎÂÌËfl, ÔÓÒÚÓÂÌÌÓ„Ó Ì‡ ÓÒ-

x

 

ÌÓ‚‡ÌËË ˝ÚËı 500 ÔÓˆÂ‰Û, ÚÓ ÔËÌËÏ‡ÎË, ˜ÚÓ
ÓÌ‡ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÒÎÛ˜‡ÈÌÓ„Ó Ò ‚ÂÓflÚÌÓÒÚ¸˛ 

 

p 

 

<
< 0.05; ÂÒÎË ‚˚¯Â ÚÂı, ˜ÚÓ ËÏÂÎË 99% ‚ÂÎË˜ËÌ
˝ÚÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl, – ÚÓ ÔËÌËÏ‡ÎË, ˜ÚÓ ÓÌ‡ ÓÚ-
ÎË˜‡Î‡Ò¸ Ò ‚ÂÓflÚÌÓÒÚ¸˛ 

 

p 

 

< 0.01 (Solow, 1990).
ê‡Ì‰ÓÏËÁ‡ˆË˛ ‰Îfl ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡Á-
ÎË˜ËÈ ÔÓ‚Ó‰ËÎË ‡Ì‡ÎÓ„Ë˜ÌÓ, ÌÓ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ
‰Îfl 2 (ÔÓ ˜ËÒÎÛ ÔÓÎÓ‚) ËÎË 4 (ÔÓ ˜ËÒÎÛ Ó‰ÒÚ‚ÂÌ-
Ì˚ı „ÛÔÔ) ‡Ì‰ÓÏËÁ‡ˆËÓÌÌ˚ı „ÛÔÔ.

 

êÖáìãúíÄíõ

 

àÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÎË˜Ëfl. äÓÂÍÚÌÓÒÚ¸ ÍÎ‡Ò-
ÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚ Í ÓÒÓ·Ë ·˚Î‡ ‚˚ÒÓÍÓÈ ‚Ó ‚ÒÂı
ÚÂı ÔÂËÓ‰‡ı (ÓÚ 89.8 ‰Ó 96.2%, Ú‡·Î. 1). ëÂ‰ÌËÂ
ÁÌ‡˜ÂÌËfl ÍÓÂÍÚÌÓÈ ÍÎ‡ÒÒËÙËÍ‡ˆËË ‰ÓÒÚÓ‚ÂÌÓ
ÔÂ‚˚¯‡ÎË ÒÎÛ˜‡ÈÌÛ˛ ‚ÂÎË˜ËÌÛ ‰Îfl 14 ÔÚÂÌˆÓ‚
(

 

p 

 

< 0.01 ‰Îfl ‚ÒÂı ÚÂı ÔÂËÓ‰Ó‚). ç‡Ë·ÓÎ¸¯ËÈ
‚ÍÎ‡‰ ‚ ÍÎ‡ÒÒËÙËÍ‡ˆË˛ ‚ ÔÂ‚ÓÏ Ë ‚ÚÓÓÏ ÔÂË-
Ó‰‡ı ‚ÌÓÒËÎË 

 

F

 

Ì‡˜

 

 Ë 

 

F

 

ÍÓÌ

 

, ‡ ‚ ÚÂÚ¸ÂÏ ÔÂËÓ‰Â 

 

F

 

˝ÍÒÚ

 

Ë 

 

ÑÎËÚ_2

 

. äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡ˆËË ·˚Î‡
‰ÓÒÚÓ‚ÂÌÓ ‚˚¯Â ‚ ÚÂÚ¸ÂÏ ÔÂËÓ‰Â ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ÔÂ‚˚Ï (

 

χ

 

2

 

 = 12.16, 

 

p 

 

< 0.001) Ë ‚ ÚÂÚ¸ÂÏ ÔÂ-
ËÓ‰Â ÔÓ Ò‡‚ÌÂÌË˛ ÒÓ ‚ÚÓ˚Ï (

 

χ

 

2

 

 = 7.24, 

 

p 

 

< 0.01),
‡ ÏÂÊ‰Û ÔÂ‚˚Ï Ë ‚ÚÓ˚Ï ÔÂËÓ‰‡ÏË ‰ÓÒÚÓ‚ÂÌÓ
ÌÂ ‡ÁÎË˜‡Î‡Ò¸ (

 

χ

 

2

 

 = 0.51, 

 

p

 

 = 0.4).

ëÔÂÍÚÓ„‡ÏÏ˚ Á‚ÛÍÓ‚ 6 ÔÚÂÌˆÓ‚, Á‡ÔËÒ‡ÌÌ˚ı
‚ Í‡Ê‰˚È ËÁ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚, ‰ÂÏÓÌ-
ÒÚËÛ˛Ú Í‡˜ÂÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl, ÍÓÚÓ˚Â ˝ÚË
Á‚ÛÍË ÔËÓ·ÂÚ‡˛Ú ÓÒÂÌ¸˛ (ËÒ. 2). àÌ‰Ë‚Ë‰Û‡Î¸-
Ì˚È ËÒÛÌÓÍ Á‚ÛÍ‡ ‰ÓÒÚË„‡ÎÒfl Á‡ Ò˜ÂÚ ËÁÏÂÌÂÌËfl
‡ÁÌ˚ı ‡ÍÛÒÚË˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚: ÓÒÓ·ÂÌÌÓÒÚÂÈ
˜‡ÒÚÓÚÌÓÈ ÏÓ‰ÛÎflˆËË (Ò‡ÏÍË 8 Ë 10), Ó‰ÌÓ‚ÂÏÂÌÌÓ-
„Ó ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‰‚Ûı ˜‡ÒÚÓÚ (Ò‡ÏÂˆ 35 Ë Ò‡ÏÍ‡ 13),
ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‡ÏÔÎËÚÛ‰ÌÓÈ ÏÓ‰ÛÎflˆËË (Ò‡ÏÂˆ 41),
‡ Ú‡ÍÊÂ ÔÓfl‚ÎÂÌËfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ˜‡ÒÚÓÚÌ˚ı
ÔËÍÓ‚ Ë ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ‡ÁÎË˜ËÈ ‚ ‡ÒÒÚÓflÌËflı
ÏÂÊ‰Û ˝ÚËÏË ˜‡ÒÚÓÚÌ˚ÏË ÔËÍ‡ÏË, Ì‡·Î˛‰‡‚¯Ë-
ÏËÒfl Û ‚ÒÂı ÔÚÂÌˆÓ‚.

èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl. äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙË-
Í‡ˆËË Á‚ÛÍÓ‚ Í ÔÓÎÛ ‚‡¸ËÓ‚‡Î‡ ÓÚ 74.1 ‰Ó 79.8%,
Ë ‚Ó ‚ÒÂı ÚÂı ÔÂËÓ‰‡ı ‰ÓÒÚÓ‚ÂÌÓ ÔÂ‚˚¯‡Î‡
ÒÎÛ˜‡ÈÌÛ˛ ‚ÂÎË˜ËÌÛ (‚ÂÁ‰Â 

 

p 

 

< 0.01). ÑÓÒÚÓ‚Â-
Ì˚ı ‡ÁÎË˜ËÈ ÏÂÊ‰Û ÔÂËÓ‰‡ÏË ÌÂ Ì‡·Î˛‰‡ÎÓÒ¸
(ÔÂËÓ‰˚ 1 Ë 2: 

 

χ

 

2

 

 = 2.70, 

 

p

 

 = 0.10; ÔÂËÓ‰˚ 2 Ë 3:

 

χ

 

2

 

 = 0, 

 

p

 

 = 0.97; ÔÂËÓ‰˚ 1 Ë 3: 

 

χ

 

2

 

 = 2.59, 

 

p

 

 = 0.11)
(Ú‡·Î. 2). ç‡Ë·ÓÎ¸¯ËÈ ‚ÍÎ‡‰ ‚ ÍÎ‡ÒÒËÙËÍ‡ˆË˛ ‚
ÔÂ‚ÓÏ ÔÂËÓ‰Â ‚ÌÓÒËÎË 

 

F

 

˝ÍÒÚ

 

, 

 

F

 

ÍÓÌ

 

 Ë 

 

F

 

Ì‡˜

 

, ‚Ó ‚ÚÓ-
ÓÏ ÔÂËÓ‰Â 

 

ÑÎËÚ_3

 

, 

 

F

 

ÍÓÌ

 

 Ë 

 

F

 

˝ÍÒÚ

 

, Ë ‚ ÚÂÚ¸ÂÏ ÔÂ-
ËÓ‰Â 

 

F

 

Ï‡ÍÒ

 

, 

 

ÑÎËÚ_2

 

 Ë 

 

F

 

˝ÍÒÚ

 

.

êÓ‰ÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl. äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒË-
ÙËÍ‡ˆËË Á‚ÛÍÓ‚ Í Ó‰ÒÚ‚ÂÌÌÓÈ „ÛÔÔÂ ‰ÓÒÚÓ‚ÂÌÓ
ÔÂ‚˚¯‡Î‡ ÒÎÛ˜‡ÈÌ˚Â ‚ÂÎË˜ËÌ˚ (

 

p 

 

< 0.01 ‰Îfl
‚ÒÂı ÚÂı ÔÂËÓ‰Ó‚). äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡-
ˆËË ‚ ÔÂ‚ÓÏ (67.5%) Ë ÚÂÚ¸ÂÏ ÔÂËÓ‰‡ı (71.4%)
‰ÓÒÚÓ‚ÂÌÓ ÌÂ ‡ÁÎË˜‡Î‡Ò¸, Ë ·˚Î‡ ‰ÓÒÚÓ‚ÂÌÓ
ÌËÊÂ, ˜ÂÏ ‚Ó ‚ÚÓÓÏ ÔÂËÓ‰Â (79.0%) (ÔÂËÓ‰˚ 1
Ë 2: 

 

χ

 

2

 

 = 13.17, 

 

p 

 

< 0.001; ÔÂËÓ‰˚ 2 Ë 3: 

 

χ

 

2

 

 = 6.01,
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p

 

 

 

< 0.05; ÔÂËÓ‰˚ 1 Ë 3: 

 

χ

 

2

 

 = 1.31, 

 

p

 

 = 0.25) (Ú‡·Î. 3).
ç‡Ë·ÓÎ¸¯ËÈ ‚ÍÎ‡‰ ‚ ÍÎ‡ÒÒËÙËÍ‡ˆË˛ ‚ ÔÂ‚ÓÏ
ÔÂËÓ‰Â ‚ÌÓÒËÎË 

 

F

 

Ì‡˜

 

, 

 

F

 

˝ÍÒÚ Ë ÑÎËÚ_3, ‚Ó ‚ÚÓÓÏ
ÔÂËÓ‰Â ÑÎËÚ_1, FÏ‡ÍÒ Ë F˝ÍÒÚ, ‡ ‚ ÚÂÚ¸ÂÏ ÔÂËÓ-
‰Â FÌ‡˜, FÍÓÌ Ë F˝ÍÒÚ.

ë‡‚ÌÂÌËÂ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı, ÔÓÎÓ‚˚ı Ë Ó‰-
ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı. ë‡‚ÌÂ-
ÌËÂ ÍÓÂÍÚÌÓÒÚË ÍÎ‡ÒÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚ Í ÓÒÓ·Ë,
Í ÔÓÎÛ Ë Í Ó‰ÒÚ‚ÂÌÌÓÈ „ÛÔÔÂ (ËÒ. 3) ÔÓÍ‡Á‡ÎÓ,
˜ÚÓ ‚Ó ‚ÒÂı ÚÂı ÔÂËÓ‰‡ı ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÎË-
˜Ëfl ‚ Á‚ÛÍ‡ı ‰ÓÒÚÓ‚ÂÌÓ ÔÂ‚˚¯‡ÎË Í‡Í ÔÓÎÓ‚˚Â
(ÔÂËÓ‰ 1: χ2 = 15.37, p < 0.001; ÔÂËÓ‰ 2: χ2 = 41.01,
p < 0.001; ÔÂËÓ‰ 3: χ2 = 77.15, p < 0.001), Ú‡Í Ë Ó‰-

ÒÚ‚ÂÌÌ˚Â (ÔÂËÓ‰ 1: χ2 = 57.60, p < 0.001; ÔÂËÓ‰ 2:
χ2 = 24.24, p < 0.001; ÔÂËÓ‰ 3: χ2 = 93.08, p < 0.001).
èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ Á‚ÛÍ‡ı ‰ÓÒÚÓ‚ÂÌÓ ÔÂ‚˚¯‡-
ÎË Ó‰ÒÚ‚ÂÌÌ˚Â ‚ ÔÂ‚ÓÏ ÔÂËÓ‰Â, ‡ ‚Ó ‚ÚÓÓÏ Ë
ÚÂÚ¸ÂÏ ÌÂ ‡ÁÎË˜‡ÎËÒ¸ (ÔÂËÓ‰ 1: χ2 = 14.18, p <
< 0.001; ÔÂËÓ‰ 2: χ2 = 2.21, p = 0.14; ÔÂËÓ‰ 3: χ2 =
= 0.87, p = 0.35).

éÅëìÜÑÖçàÖ

ç‡¯Ë ‰‡ÌÌ˚Â ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ Ì‡ ‚ÒÂÏ ÔÓÚfl-
ÊÂÌËË ËÁÛ˜ÂÌÌÓ„Ó ÓÚÂÁÍ‡ ‚ÓÍ‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂ-
Á‡ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÎË˜Ëfl ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı

í‡·ÎËˆ‡ 1.  äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡ˆËË Ò‚ËÒÚÓ‚˚ı Á‚ÛÍÓ‚ ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl Í ÓÒÓ·Ë ‚ Í‡Ê‰ÓÏ ËÁ
ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚

éÒÓ·¸

èÂËÓ‰ 1
(4–13-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 2
(34–65-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 3
(105–163-È ‰ÂÌ¸ ÊËÁÌË)

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

ë‡ÏÂˆ 3 30 100 30 100 30 100

ë‡ÏÍ‡ 5 30 93.3 30 100 30 96.7

ë‡ÏÂˆ 6 30 76.7 30 96.7 30 93.3

ë‡ÏÍ‡ 8 19 84.2 30 83.3 30 96.7

ë‡ÏÂˆ 9 30 100 30 93.3 30 96.7

ë‡ÏÍ‡ 10 30 96.7 30 83.3 30 100

ë‡ÏÍ‡ 11 30 73.3 30 96.7 30 93.3

ë‡ÏÂˆ 12 30 83.3 20 70 30 93.3

ë‡ÏÍ‡ 13 30 96.7 30 96.7 30 100

ë‡ÏÍ‡ 14 30 93.3 30 86.7 30 93.3

ë‡ÏÍ‡ 33 30 83.3 30 90 30 96.7

ë‡ÏÂˆ 35 30 90 30 100 30 96.7

ë‡ÏÂˆ 41 21 100 30 80 30 93.3

ë‡ÏÍ‡ 42 30 86.7 30 96.7 30 96.7

ÇÒÂ„Ó 400 89.8 410 91.5 420 96.2

ëÂ‰Ìflfl ÒÎÛ˜‡ÈÌ‡fl 
‚ÂÎË˜ËÌ‡ (  ± SD)

15.5 ± 1.6 15.2 ± 1.4 15.2 ± 1.4
x

í‡·ÎËˆ‡ 2.  äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡ˆËË Ò‚ËÒÚÓ‚˚ı Á‚ÛÍÓ‚ ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl Í ÔÓÎÛ ‚ Í‡Ê‰ÓÏ ËÁ ÚÂı
‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚

èÓÎ

èÂËÓ‰ 1
(4–13-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 2
(34–65-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 3
(105–163-È ‰ÂÌ¸ ÊËÁÌË)

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

ë‡Ïˆ˚ 171 69.6 170 70 180 66.7

ë‡ÏÍË 229 87.3 240 77 240 82.5

ÇÒÂ„Ó 400 79.8 410 74.1 420 75.7

ëÂ‰Ìflfl ÒÎÛ˜‡ÈÌ‡fl 
‚ÂÎË˜ËÌ‡ (  ± SD)

58.2 ± 1.5 59.5 ± 1.2 58.3 ± 1.7
x
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äÎÂÌÓ‚‡ Ë ‰.

ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl ‰ÓÒÚÓ‚ÂÌÓ ÔÂ‚˚-
¯‡ÎË Í‡Í ÔÓÎÓ‚˚Â, Ú‡Í Ë Ó‰ÒÚ‚ÂÌÌ˚Â. éÒÓ·ÂÌÌÓ
flÍËÏË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÓÒÓ·ÂÌÌÓÒÚË ‚ Á‚ÛÍ‡ı
ÒÚ‡ÌÓ‚ËÎËÒ¸ Í ‚ÓÁ‡ÒÚÛ 3.5–5.5 ÏÂÒ, ÍÓ„‰‡ ‚ ÔËÓ-
‰Â ÊÛ‡‚ÎË ÙÓÏËÛ˛Ú ÒÚ‡Ë, Ë ÂÁÍÓ ‚ÓÁ‡ÒÚ‡ÂÚ
‚ÓÁÏÓÊÌÓÒÚ¸ ÒÔÛÚ‡Ú¸ Ò‚ÓÂ„Ó Ë ˜ÛÊÓ„Ó ÔÚÂÌˆÓ‚
ËÁ-Á‡ ÔËÒÛÚÒÚ‚Ëfl ·ÓÎ¸¯Ó„Ó ˜ËÒÎ‡ ÔÓ‰ÓÒÚÍÓ‚ ‚
ÔÎÓÚÌ˚ı ÒÍÓÔÎÂÌËflı. Ç ÓÒÂÌÌËı ÍËÍ‡ı ÔÓ‰ÓÒÚ-
ÍÓ‚, Ì‡fl‰Û Ò ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚ÏË, ÔÓfl‚ÎflÎËÒ¸ Ú‡Í-
ÊÂ Í‡˜ÂÒÚ‚ÂÌÌ˚Â ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÔËÁÌ‡ÍË, ·Î‡-
„Ó‰‡fl ÍÓÚÓ˚Ï Û Í‡Ê‰Ó„Ó ÔÚÂÌˆ‡ ÙÓÏËÓ‚‡ÎÒfl
Ò‚ÓÈ ÛÌËÍ‡Î¸Ì˚È ËÒÛÌÓÍ ÍËÍ‡ (ËÒ. 2).

ùÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÔÂ‚ÓÒÚÂÔÂÌÌÓÏ ÁÌ‡˜Â-
ÌËË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ÔËÁÌ‡ÍÓ‚ ‚ Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚
ÊÛ‡‚ÎÂÈ ‰Îfl ÔÓ‰‰ÂÊ‡ÌËfl ÔÂÒÓÌ‡ÎËÁËÓ‚‡Ì-
Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û Ó‰ËÚÂÎflÏË Ë ÔÚÂÌˆÓÏ. èÓ-‚Ë-
‰ËÏÓÏÛ, ˝ÚÓ Ò‚flÁ‡ÌÓ Ò ÌÂÓ·ıÓ‰ËÏÓÒÚ¸˛ ‰ÎËÚÂÎ¸-

ÌÓÈ Ó‰ËÚÂÎ¸ÒÍÓÈ Á‡·ÓÚ˚ ‰Îfl ‚˚ÊË‚‡ÌËfl ÔÚÂÌˆ‡.
ãÂÚÓÏ ÔÚÂÌˆ˚ ‚ÏÂÒÚÂ Ò Ó·ÓËÏË Ó‰ËÚÂÎflÏË ÌÂ ÔÓ-
ÍË‰‡˛Ú Ó·¯ËÌÓÈ ÚÂËÚÓËË, ÍÓÚÓÛ˛ ‡ÁÏÌÓ-
Ê‡˛˘‡flÒfl Ô‡‡ ‡ÍÚË‚ÌÓ Óı‡ÌflÂÚ ÓÚ ÔÓÒfl„‡-
ÚÂÎ¸ÒÚ‚ ‰Û„Ëı ÊÛ‡‚ÎÂÈ (Masatomi, 1981; Viniter,
1981; îÎËÌÚ, 1987; Archibald, Lewis, 1996). ë Ì‡ÒÚÛÔ-
ÎÂÌËÂÏ ÓÒÂÌË, ÍÓ„‰‡ ÔÚÂÌˆ˚ ‰ÓÒÚË„‡˛Ú 4–5-ÏÂÒfl˜-
ÌÓ„Ó ‚ÓÁ‡ÒÚ‡, ÒÂÏÂÈÌ˚Â „ÛÔÔ˚ ÒÓ·Ë‡˛ÚÒfl ‚
ÒÚ‡Ë ÔÓ 6–30 ÔÚËˆ, ÍÓÚÓ˚Â ÓÚÍÓ˜Â‚˚‚‡˛Ú Í ÏÂ-
ÒÚ‡Ï ÁËÏÓ‚ÓÍ (òË·‡Â‚, 1975; Viniter, 1981; òË·-
ÌÂ‚, 1988). é‰Ì‡ÍÓ Ó‰ËÚÂÎË ÔÓ‰ÓÎÊ‡˛Ú Á‡·Ó-
ÚËÚ¸Òfl Ó Ò‚ÓËı ÔÚÂÌˆ‡ı ‰Ó 8–9-ÏÂÒfl˜ÌÓ„Ó ‚ÓÁ‡Ò-
Ú‡, Ë ˆÂÎÓÒÚÌÓÒÚ¸ ÒÂÏÂÈ ÒÓı‡ÌflÂÚÒfl ‰Ó Ì‡˜‡Î‡
ÌÓ‚Ó„Ó ÂÔÓ‰ÛÍÚË‚ÌÓ„Ó ÒÂÁÓÌ‡ (Kamata, 1994).
í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÁÓÒÎ˚Â ÊÛ‡‚ÎË ÏÓ„ÛÚ ËÒÔÓÎ¸-
ÁÓ‚‡Ú¸ ÚÓÔÓ„‡ÙË˜ÂÒÍËÂ ÍÎ˛˜Ë ‰Îfl ÛÁÌ‡‚‡ÌËfl
Ò‚ÓËı ÔÚÂÌˆÓ‚ ÚÓÎ¸ÍÓ ‚ ÚÂ˜ÂÌËÂ ÔÂ‚˚ı 4–5 ÏÂÒ
ÊËÁÌË, Ó‰Ì‡ÍÓ ÔÓÒÎÂ ÚÓ„Ó Í‡Í ÓÌË ÔÓÍË‰‡˛Ú ÒÂ-
ÏÂÈÌÛ˛ ÚÂËÚÓË˛, ËÏ ÌÂÓ·ıÓ‰ËÏ˚ ‰Û„ËÂ ÔË-
ÁÌ‡ÍË ‰Îfl ‡ÁÎË˜ÂÌËfl Ò‚ÓËı ÔÚÂÌˆÓ‚ ÓÚ ˜ÛÊËı.
àÏÂÌÌÓ ‚ ˝ÚÓÚ ÔÂËÓ‰ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÓÒÓ·ÂÌÌÓ-
ÒÚË ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚-
Îfl ÔÓfl‚Îfl˛ÚÒfl ÁÌ‡˜ËÚÂÎ¸ÌÓ fl˜Â.

ç‡¯Ë ‰‡ÌÌ˚Â Ó ‚ÓÁ‡ÒÚ‡ÌËË ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ
ÒÔÂˆËÙË˜ÌÓÒÚË ‚ ÍËÍ‡ı ÔÓ‰ÓÒÚÍÓ‚ flÔÓÌÒÍÓ„Ó
ÊÛ‡‚Îfl ÔË Ó·˙Â‰ËÌÂÌËË ‡ÁÌ˚ı ÒÂÏÂÈ ‚ ÒÚ‡Ë
ıÓÓ¯Ó ÒÓ„Î‡ÒÛ˛ÚÒfl Ò „ËÔÓÚÂÁÓÈ Ó ÓÎË ÚÓÔÓ„‡-
ÙË˜ÂÒÍËı ÍÎ˛˜ÂÈ ‚ Ë‰ÂÌÚËÙËÍ‡ˆËË Ó‰ËÚÂÎflÏË
Ò‚ÓËı ÔÚÂÌˆÓ‚. í‡Í, Û Ó·˚ÍÌÓ‚ÂÌÌÓ„Ó ·ÛÂ‚ÂÒÚÌË-
Í‡, Puffinus puffinus (Brooke, 1978), Ë Ô‡ÏÔ‡ÒÌÓÈ Î‡-
ÒÚÓ˜ÍË, Stelgidopteryx ruficollis (Beecher, 1982), ËÌ-
‰Ë‚Ë‰Û‡Î¸ÌÓÂ ‡ÒÔÓÁÌ‡‚‡ÌËÂ ÔÓ „ÓÎÓÒÛ ÓÚÒÛÚÒÚ‚Û-
ÂÚ, Ú‡Í Í‡Í ÔÚÂÌˆ˚ ÎË·Ó ÒÓ‚ÒÂÏ ÌÂ ÔÓÍË‰‡˛Ú
„ÌÂÁ‰‡, ÎË·Ó ÔÓÒÚÓflÌÌÓ ‰ÂÊ‡ÚÒfl Ì‡ „ÌÂÁ‰Ó‚ÓÈ
ÚÂËÚÓËË. ç‡Ó·ÓÓÚ, Û ÌÂ ËÏÂ˛˘Ëı „ÌÂÁ‰‡ ÍÓ-
ÎÓÌË‡Î¸ÌÓ ‡ÁÏÌÓÊ‡˛˘ËıÒfl ËÏÔÂ‡ÚÓÒÍËı Ë
ÍÓÓÎÂ‚ÒÍËı ÔËÌ„‚ËÌÓ‚, Aptenodytes forsteri Ë
A. patagonicus, Û ÍÓÚÓ˚ı ‚ ÓÚÒÛÚÒÚ‚ËÂ Ó‰ËÚÂÎÂÈ
ÔÚÂÌˆ˚ ÏÓ„ÛÚ ÔÂÂÏÂ˘‡Ú¸Òfl Ë Ó·˙Â‰ËÌflÚ¸Òfl ‚
„ÛÔÔ˚, ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÂ ‡ÒÔÓÁÌ‡‚‡ÌËÂ ÔÓ Á‚Û-
Í‡Ï ‡Á‚Ë‚‡ÂÚÒfl Ô‡ÍÚË˜ÂÒÍË Ò‡ÁÛ ÔÓÒÎÂ ‚˚ÎÛÔ-
ÎÂÌËfl, ÔÓÒÍÓÎ¸ÍÛ ˝ÚÓ Â‰ËÌÒÚ‚ÂÌÌ‡fl ‚ÓÁÏÓÊÌÓÒÚ¸
ÔÚËˆ‡Ï ÛÁÌ‡Ú¸ ‰Û„ ‰Û„‡ (Jouventin, Roux, 1979;
Lengagne et al., 2001). ì ·ÓÎ¸¯ËÌÒÚ‚‡ ‚Ë‰Ó‚ ÔÚËˆ
ËÌ‰Ë‚Ë‰Û‡Î¸Ì‡fl Ë‰ÂÌÚËÙËÍ‡ˆËfl ÔÓ „ÓÎÓÒÛ ÏÂÊ‰Û
Ó‰ËÚÂÎflÏË Ë ÔÚÂÌˆ‡ÏË ‚ÓÁÌËÍ‡ÂÚ ÚÓÎ¸ÍÓ ÚÓ„‰‡,
ÍÓ„‰‡ ÔÚÂÌˆ˚ ÔÓÍË‰‡˛Ú „ÌÂÁ‰‡ ËÎË „ÌÂÁ‰Ó‚˚Â
ÚÂËÚÓËË Ë Ì‡˜ËÌ‡˛Ú ÙÓÏËÓ‚‡Ú¸ ÒÏÂ¯‡Ì-
Ì˚Â ÒÚ‡ÈÍË, ÌÓ ‚ÒÂ Â˘Â Á‡‚ËÒflÚ ÓÚ Ó‰ËÚÂÎÂÈ, Í‡Í,
Í ÔËÏÂÛ, Û „‡„‡ÍË, Alca torda (Ingold, 1973), Î‡-
ÒÚÓ˜ÍË-·ÂÂ„Ó‚Û¯ÍË, Riparia riparia (Beecher et al.,
1981), ÒÓÒÌÓ‚ÓÈ ÒÓÈÍË, Gymnorhinus cyanocephala
(McArthur, 1982), ÒÚ‡ËÍ‡, Synthliboramphus antiq-
uus (Jones et al., 1987), Ë ÚÓÎÒÚÓÍÎ˛‚ÓÈ Í‡È˚, Uria
lomvia (Lefevre et al., 1998). ÄÌ‡ÎÓ„Ë˜Ì‡fl ÒËÚÛ‡ˆËfl
ÛÚ‡Ú˚ ÚÓÔÓ„‡ÙË˜ÂÒÍËı ÍÎ˛˜ÂÈ ÔË Ó·‡ÁÓ‚‡-
ÌËË ÔÂ‰ÓÚÎÂÚÌ˚ı ÒÍÓÔÎÂÌËÈ flÔÓÌÒÍËı ÊÛ‡‚ÎÂÈ
ÔË‚Ó‰ËÚ Í ‰‡‚ÎÂÌË˛ ÓÚ·Ó‡ Ì‡ ÛÒËÎÂÌËÂ ËÌ‰Ë‚Ë-
‰Û‡Î¸Ì˚ı ÔËÁÌ‡ÍÓ‚ ‚ ÍËÍ‡ı ÔÓ‰ÓÒÚÍÓ‚.

4
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4

2

4

2

4

2

4

2

4

2

0.4 0.8 1.2 Ò

ÍÉ
ˆ

ë‡ÏÂˆ 3

ë‡ÏÂˆ 35

ë‡ÏÂˆ 41

ë‡ÏÍ‡ 8

ë‡ÏÍ‡ 10

ë‡ÏÍ‡ 13

èÂËÓ‰ 1
(ÎÂÚÓ)

èÂËÓ‰ 2
(ÎÂÚÓ)

èÂËÓ‰ 3
(ÓÒÂÌ¸)

êËÒ. 2. ëÔÂÍÚÓ„‡ÏÏ˚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍÓ‚ ¯ÂÒÚË ÔÚÂÌ-
ˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl ‚ Í‡Ê‰˚È ËÁ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı
ÔÂËÓ‰Ó‚. é·‡ÚËÚÂ ‚ÌËÏ‡ÌËÂ Ì‡ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ ÒÔÂˆË-
ÙË˜Ì˚È ËÒÛÌÓÍ ÍËÍ‡ Í‡Ê‰Ó„Ó ËÁ ÔÚÂÌˆÓ‚ ‚ ÔÂËÓ‰Â 3.
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èÓÎÓ‚˚Â Ë Ó‰ÒÚ‚ÂÌÌ˚Â ÓÒÓ·ÂÌÌÓÒÚË ıÓÚfl Ë
ÔËÒÛÚÒÚ‚Ó‚‡ÎË ‚ ÍËÍ‡ı ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ-
‡‚Îfl, ‚ÒÂ„‰‡ ·˚ÎË ‚˚‡ÊÂÌ˚ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÒÎ‡-
·ÂÂ, ˜ÂÏ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â. ê‡ÌÂÂ ÔÓÎÓ‚˚Â ‡ÁÎË-
˜Ëfl ·˚ÎË Ó·Ì‡ÛÊÂÌ˚ ‚ Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚ ÌÂÍÓÚÓ-
˚ı ‚Ë‰Ó‚ ÌÂ‚ÓÓ·¸ËÌ˚ı ÔÚËˆ, Ì‡ÔËÏÂ Û
‰ÓÏ‡¯ÌËı ÍÛ, Gallus gallus, flÔÓÌÒÍÓ„Ó ÔÂÂÔÂÎ‡,
Coturnix japonicus, ˆÂÒ‡ÍË, Numida meleagris,
ÓÁÂÌÓÈ ˜‡ÈÍË, Larus ridibundus (íËıÓÌÓ‚, 1986),
Í‡ÒÌÓÁÓ·ÓÈ Í‡Á‡ÍË, Branta ruficollis (äÓÒÚËÌ,
îÓÍËÌ, 1986), ÒÂÓ„Ó „ÛÒfl, Anser anser, Ë ·ÂÎÓ˘Â-
ÍÓÈ Í‡Á‡ÍË, Branta leucopsis (ten Thoren, Berg-
mann, 1986, 1987). èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ Á‚ÛÍ‡ı ·˚-
ÎË ÓÔËÒ‡Ì˚ Ú‡ÍÊÂ ‰Îfl ÔÚÂÌˆÓ‚ ‰ÂÂ‚ÂÌÒÍÓÈ Î‡-
ÒÚÓ˜ÍË, Hirundo rustica (Saino et al., 2003), ÔË˜ÂÏ
‡‚ÚÓ˚ ˝ÚÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÂ‰ÔÓÎÓÊËÎË, ˜ÚÓ
‡ÒÔÓÁÌ‡‚‡ÌËÂ ÔÓÎ‡ ÔÚÂÌˆÓ‚ ÔÓÁ‚ÓÎflÂÚ Ó‰ËÚÂ-
ÎflÏ ÔÂÂ‡ÒÔÂ‰ÂÎflÚ¸ Ò‚ÓÈ ‚ÍÎ‡‰ ‚ Á‡‚ËÒËÏÓÒÚË

ÓÚ ÂÔÓ‰ÛÍÚË‚ÌÓÈ ˆÂÌÌÓÒÚË Ò˚ÌÓ‚ÂÈ Ë ‰Ó˜ÂÂÈ ‚
‰‡ÌÌ˚È ÏÓÏÂÌÚ ‚ÂÏÂÌË. é‰Ì‡ÍÓ „ËÔÓÚÂÁ‡ ÔÂÂ-
‡ÒÔÂ‰ÂÎÂÌËfl Ó‰ËÚÂÎ¸ÒÍÓ„Ó ‚ÍÎ‡‰‡ ‚ ÔÓÎ¸ÁÛ Ó‰-
ÌÓ„Ó ËÁ ÔÓÎÓ‚ ‚fl‰ ÎË ÔËÏÂÌËÏ‡ Í flÔÓÌÒÍËÏ ÊÛ-
‡‚ÎflÏ, ÔÓÒÍÓÎ¸ÍÛ ÊÛ‡‚ÎË ÒÚÓ„Ó ÏÓÌÓ„‡ÏÌ˚ Ë
Ó·‡ Ô‡ÚÌÂ‡ ÌÂÒÛÚ ÔËÏÂÌÓ Ó‰ËÌ‡ÍÓ‚˚Â Á‡Ú‡-
Ú˚ Ì‡ ‚˚‡˘Ë‚‡ÌËÂ ÔÚÂÌˆÓ‚ (îÎËÌÚ, 1987). èÓ-
˝ÚÓÏÛ Û ÊÛ‡‚ÎÂÈ ‚ ÔÓˆÂÒÒÂ ˝‚ÓÎ˛ˆËË ÌÂ ‰ÓÎÊ-
ÌÓ ·˚ÎÓ ‚ÓÁÌËÍÌÛÚ¸ ÔÂ‰ÔÓ˜ÚÂÌËÈ Í ‚˚‡˘Ë‚‡-
ÌË˛ ÔÚÂÌˆÓ‚ ÓÔÂ‰ÂÎÂÌÌÓ„Ó ÔÓÎ‡ Ë, ÔÓ-‚Ë‰ËÏÓÏÛ,
Ì‡ ÔÚÂÌˆÓ‚ ÌÂ ‰ÂÈÒÚ‚ÛÂÚ ÓÚ·Ó Ì‡ flÍÓÂ ÔÓfl‚ÎÂ-
ÌËÂ ÔËÁÌ‡ÍÓ‚ ÔÓÎ‡ ‚ ÍËÍ‡ı.

ÇÏÂÒÚÂ Ò ÚÂÏ, ‚ Á‚ÛÍ‡ı ‚ÁÓÒÎ˚ı ÊÛ‡‚ÎÂÈ ·˚-
ÎË Ó·Ì‡ÛÊÂÌ˚ ıÓÓ¯Ó ‚˚‡ÊÂÌÌ˚Â ÔÓÎÓ‚˚Â ‡Á-
ÎË˜Ëfl. Å˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ò‡Ïˆ˚ ‡ÏÂËÍ‡ÌÒÍÓ„Ó
ÊÛ‡‚Îfl, Grus americana, Ë ÒÚÂı‡, G. leucogeranus,
ÍË˜‡Ú Ì‡ 150–200 Éˆ ÌËÊÂ, ˜ÂÏ Ò‡ÏÍË (Carlson,

í‡·ÎËˆ‡ 3.  äÓÂÍÚÌÓÒÚ¸ ÍÎ‡ÒÒËÙËÍ‡ˆËË Ò‚ËÒÚÓ‚˚ı Á‚ÛÍÓ‚ ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚Îfl Í Ó‰ÒÚ‚ÂÌÌÓÈ „ÛÔÔÂ ‚
Í‡Ê‰ÓÏ ËÁ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚

êÓ‰ÒÚ‚ÂÌÌ‡fl
„ÛÔÔ‡

èÂËÓ‰ 1
(4–13-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 2
(34–65-È ‰ÂÌ¸ ÊËÁÌË)

èÂËÓ‰ 3
(105–163-È ‰ÂÌ¸ ÊËÁÌË)

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

óËÒÎÓ
Á‚ÛÍÓ‚

% ÍÓÂÍÚÌÓÈ 
ÍÎ‡ÒÒËÙËÍ‡ˆËË

èÚÂÌˆ˚ Ô‡˚ 1 79 53.2 90 77.8 90 78.9

èÚÂÌˆ˚ Ô‡˚ 2 111 65.8 120 90.0 120 61.7

èÚÂÌˆ˚ Ô‡˚ 3 60 45.0 50 26.0 60 55.0

èÚÂÌˆ˚ Ô‡˚ 4 150 85.3 150 88.7 150 81.3

ÇÒÂ„Ó 400 67.5 410 79.0 420 71.4

ëÂ‰Ìflfl ÒÎÛ˜‡ÈÌ‡fl 
‚ÂÎË˜ËÌ‡ (  ± SD)

38.7 ± 1.6 38.7 ± 1.4 37.7 ± 1.3
x

*
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*
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*
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èÂËÓ‰ 1 èÂËÓ‰ 2 èÂËÓ‰ 3

àÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÎË˜Ëfl

êÓ‰ÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl

èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl

ëÎÛ˜‡ÈÌ‡fl ‚ÂÎË˜ËÌ‡

êËÒ. 3. Ç˚‡ÊÂÌÌÓÒÚ¸ ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı, ÔÓÎÓ‚˚ı Ë Ó‰ÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ‚ Ò‚ËÒÚÓ‚˚ı Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ-
‡‚Îfl ‚ Í‡Ê‰˚È ËÁ ÚÂı ‚ÓÁ‡ÒÚÌ˚ı ÔÂËÓ‰Ó‚. íÂÏÌÓÂ ÓÒÌÓ‚‡ÌËÂ ÒÚÓÎ·ˆÓ‚ „ËÒÚÓ„‡ÏÏ˚ – ÒÂ‰Ìflfl ÒÎÛ˜‡ÈÌ‡fl ‚ÂÎË˜ËÌ‡
ÍÎ‡ÒÒËÙËÍ‡ˆËË Á‚ÛÍÓ‚, ‡ÒÒ˜ËÚ‡ÌÌ‡fl Ì‡ ÓÒÌÓ‚Â ‡Ì‰ÓÏËÁ‡ˆËË; * – ‡ÁÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚, p < 0.001.
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äÎÂÌÓ‚‡ Ë ‰.

Trost, 1992; Å‡„ËÌ‡, ÅÂÏÂ, 2007). ÇÒÂ ÊÛ‡‚ÎË –
ÏÓÌÓÏÓÙÌ˚Â ‚Ë‰˚, ıÓÚfl ‚ÁÓÒÎ˚Â Ò‡Ïˆ˚ Í‡Í
Ô‡‚ËÎÓ ÌÂÏÌÓ„Ó ÍÛÔÌÂÂ, ˜ÂÏ ‚ÁÓÒÎ˚Â Ò‡ÏÍË
(îÎËÌÚ, 1987; èÓÒÚÂÎ¸Ì˚ı, ä‡¯ÂÌˆÂ‚‡, 2005).
èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ „ÓÎÓÒÂ ÏÓ„ÛÚ Ó·ÎÂ„˜‡Ú¸
ÓÔÂ‰ÂÎÂÌËÂ ÔÓÎ‡ ÔË ÙÓÏËÓ‚‡ÌËË Ô‡Ì˚ı Ò‚fl-
ÁÂÈ, Ó·‡ÁÛ˛˘ËıÒfl ÌÂ ‡ÌÂÂ ˜ÂÏ Ì‡ ‚ÚÓÓÈ „Ó‰
ÊËÁÌË, ÛÊÂ ÔÓÒÎÂ ‡Á˚‚‡ Ò‚flÁË Ó‰ËÚÂÎ¸ – ÔÚÂ-
ÌÂˆ (îÎËÌÚ, 1987; Masatomi, 2003). èÓÒÍÓÎ¸ÍÛ Ó‰-
Ì‡ Ë Ú‡ ÊÂ Ô‡‡ ÊÛ‡‚ÎÂÈ ÏÓÊÂÚ ‡ÁÏÌÓÊ‡Ú¸Òfl ‚
ÚÂ˜ÂÌËÂ ÏÌÓ„Ëı ÎÂÚ, ‚ Ó‰ÌÓÈ ÒÚ‡Â ÏÓ„ÛÚ ÓÍ‡Á‡Ú¸Òfl
·‡Ú¸fl Ë ÒÂÒÚ˚ ‡ÁÌ˚ı „Ó‰Ó‚ ÓÊ‰ÂÌËfl. ÇÓÁÏÓÊ-
ÌÓ, ˜ÚÓ ÔËÁÌ‡ÍË Ó‰ÒÚ‚‡ ‚ ÍËÍ‡ı ÒÌËÊ‡˛Ú ‚ÂÓ-
flÚÌÓÒÚ¸ ËÌ·Ë‰ËÌ„‡ ÏÂÊ‰Û ·ÎËÁÍËÏË Ó‰ÒÚ‚ÂÌÌË-
Í‡ÏË. èÓ˝ÚÓÏÛ ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÔÓÎÓ-
‚˚Â Ë Ó‰ÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl ‚ Á‚ÛÍ‡ı ‚ÁÓÒÎ˚ı
ÊÛ‡‚ÎÂÈ ‰ÓÎÊÌ˚ ·˚Ú¸ ‚˚‡ÊÂÌ˚ ÒËÎ¸ÌÂÂ, ̃ ÂÏ ‚
Á‚ÛÍ‡ı ÔÚÂÌˆÓ‚. èÓ-‚Ë‰ËÏÓÏÛ, ÒÚ‡ÌÓ‚ÎÂÌËÂ Ú‡ÍËı
‡ÁÎË˜ËÈ ÔËıÓ‰ËÚÒfl Ì‡ ·ÓÎÂÂ ÔÓÁ‰ÌËÈ ̋ Ú‡Ô ÓÌÚÓ-
„ÂÌÂÁ‡ Ë ÔÓËÒıÓ‰ËÚ ÛÊÂ ÔÓÒÎÂ ÙÓÏËÓ‚‡ÌËfl
ÌËÁÍÓ˜‡ÒÚÓÚÌÓ„Ó „ÓÎÓÒ‡, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl ‚ÁÓÒ-
ÎÓ„Ó ÊÛ‡‚Îfl.

ÅãÄÉéÑÄêçéëíà

å˚ ËÒÍÂÌÌÂ ·Î‡„Ó‰‡Ì˚ à.ê. ÅÂÏÂ, Ö.Ç. Å‡-
„ËÌÓÈ, å.Ç. ïÓÎÓ‰Ó‚ÓÈ Ë é.ç. çÂÒÚÂÂÌÍÓ Á‡ ÔÓ-
ÏÓ˘¸ Ë ÔÓ‰‰ÂÊÍÛ ‚ ‡·ÓÚÂ, Ä.Ä. ãËÒÓ‚ÒÍÓÏÛ Á‡
ÔÂ‰ÓÒÚ‡‚ÎÂÌËÂ ‡Ì‰ÓÏËÁ‡ˆËÓÌÌÓ„Ó ÏÓ‰ÛÎfl Í Ô‡-
ÍÂÚÛ STATISTICA, ‡ Ú‡ÍÊÂ ÒÓÚÛ‰ÌËÍ‡Ï èËÚÓÏ-
ÌËÍ‡ Â‰ÍËı ‚Ë‰Ó‚ ÊÛ‡‚ÎÂÈ Á‡ ÒÓ‰ÂÈÒÚ‚ËÂ ÔË
Ò·ÓÂ Ï‡ÚÂË‡Î‡. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà (06-04-48400).

ëèàëéä ãàíÖêÄíìêõ

Å‡„ËÌ‡ Ö.Ç., ÅÂÏÂ à.ê., 2007. ÇÓÍ‡Î¸Ì˚È ÂÔÂÚÛ‡
‚ÁÓÒÎ˚ı ÒÚÂıÓ‚ (Grus leucogeranus, Gruidae,
Aves), ‚ ÌÂ‚ÓÎÂ // áÓÓÎ. ÊÛÌ. í. 86. ‹ 12. ë. 1468–
1481.

ÇÓÎÓ‰ËÌ à.Ä., ÇÓÎÓ‰ËÌ‡ Ö.Ç., äÎÂÌÓ‚‡ Ä.Ç., 2007.
ãÓÏÍ‡ „ÓÎÓÒ‡ ·˚‚‡ÂÚ ÌÂ ÚÓÎ¸ÍÓ Û Î˛‰ÂÈ // èËÓ-
‰‡. ‹ 2. ë. 23–29.

ä‡ÒËÓ‚‡ í.Ä., ÇÓÎÓ‰ËÌ à.Ä., ÇÓÎÓ‰ËÌ‡ Ö.Ç., ä‡¯ÂÌ-
ˆÂ‚‡ í.Ä., ÅÂÏÂ à.ê., 2005. ëÚÛÍÚÛ‡ Ë ‚ÒÚÂ˜‡Â-
ÏÓÒÚ¸ ·ËÙÓÌË˜ÂÒÍËı ÍËÍÓ‚ Û ÔÚÂÌˆÓ‚ ÒÚÂı‡ ‚ ÚÂ-
˜ÂÌËÂ ‡ÌÌÂ„Ó ÓÌÚÓ„ÂÌÂÁ‡ // éÌËÚÓÎÓ„Ëfl. Ç˚Ô. 32.
ë. 97–104.

ä‡¯ÂÌˆÂ‚‡ í.Ä., êÓÁ‰ËÌ‡ é.à., 2002. ùÚ‡Ô˚ ‡Á‚Â‰Â-
ÌËfl ÊÛ‡‚ÎÂÈ ‚ ËÒÍÛÒÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı // ùÍÓÎÓ-
„Ó-˝ÍÓÌÓÏË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ ÚÂıÌÓÎÓ„ËË ‚ÓÒÔÓËÁ-
‚Ó‰ÒÚ‚‡ Â‰ÍËı Ë ËÒ˜ÂÁ‡˛˘Ëı ‚Ë‰Ó‚ (Ì‡ ÔËÏÂÂ
ÒÚÂı‡). å.: àÌ-Ú ˝ÍÓÌÓÏËÍË ÔËÓ‰ÓÔÓÎ¸ÁÓ‚‡ÌËfl.
C. 28–31.

äÎÂÌÓ‚‡ Ä.Ç., ÇÓÎÓ‰ËÌ à.Ä., ÇÓÎÓ‰ËÌ‡ Ö.Ç, ïÓÎÓ-
‰Ó‚‡ å.Ç., çÂÒÚÂÂÌÍÓ é.ç., 2004. àÌ‰Ë‚Ë‰Û‡Î¸-
Ì˚Â Ë ÔÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ ÍËÍ‡ı ÔÚÂÌˆÓ‚ flÔÓÌ-
ÒÍÓ„Ó ÊÛ‡‚Îfl (Grus japonensis) // ç‡Û˜. ËÒÒÎÂ‰. ‚
ÁÓÓÎÓ„Ë˜. Ô‡Í‡ı. B˚Ô. 17. C. 103–118.

äÎÂÌÓ‚‡ Ä.Ç., ÇÓÎÓ‰ËÌ à.Ä., ÇÓÎÓ‰ËÌ‡ Ö.Ç., ä‡¯ÂÌˆÂ-
‚‡ í.Ä., 2005. èÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ‚ Ò‚ËÒÚÓ‚˚ı ÍË-
Í‡ı ÔË ‰ËÒÍÓÏÙÓÚÂ Û ÔÚÂÌˆÓ‚ flÔÓÌÒÍÓ„Ó ÊÛ‡‚-
Îfl // éÌËÚÓÎÓ„Ëfl. Ç˚Ô. 32. ë. 105–111.

äÓÒÚËÌ à.é., îÓÍËÌ ë.û., 1986. ê‡Á‚ËÚËÂ ‡ÍÛÒÚË˜Â-
ÒÍÓÈ ÒË„Ì‡ÎËÁ‡ˆËË Û Í‡ÒÌÓÁÓ·ÓÈ Í‡Á‡ÍË ‚ ÓÌÚÓ-
„ÂÌÂÁÂ // éÌËÚÓÎÓ„Ëfl. Ç˚Ô. 21. ë. 69–76.

èÓÒÚÂÎ¸Ì˚ı ä.Ä., 2005. åÂÚÓ‰˚ ‚˚‡˘Ë‚‡ÌËfl ÊÛ‡‚-
ÎÂÈ // áÓÓÍÛÎ¸ÚÛ‡ Ë ·ËÓÎÓ„Ë˜ÂÒÍËÂ ÂÒÛÒ˚. å.:
äåä. ë. 179–182.

èÓÒÚÂÎ¸Ì˚ı ä.Ä., ä‡¯ÂÌˆÂ‚‡ í.Ä., 2005. êÓÒÚ flÔÓÌ-
ÒÍÓ„Ó ÊÛ‡‚Îfl Grus japonensis ‚ ÔÓÒÚ˝Ï·ËÓ„ÂÌÂÁÂ //
íÛ‰˚ éÍÒÍÓ„Ó Á‡ÔÓ‚Â‰. Ç˚Ô. 24. ë. 259–272.

íËıÓÌÓ‚ Ä.Ç., 1986. ÄÍÛÒÚË˜ÂÒÍ‡fl ÒË„Ì‡ÎËÁ‡ˆËfl Ë ˝ÍÓ-
ÎÓ„Ëfl ÔÓ‚Â‰ÂÌËfl ÔÚËˆ. å.: àÁ‰-‚Ó åÉì. 236 Ò.

îËÎ‡ÚÓ‚‡ é.Ä., òÛÎÂÊÍÓ í.ë., 2006. ÄÍÛÒÚË˜ÂÒÍ‡fl
ÍÓÏÏÛÌËÍ‡ˆËfl ÁÛ·‡Ú˚ı ÍËÚÓ‚ // ìÒÔÂıË ÒÓ‚ÂÏ.
·ËÓÎ. í. 126. ‹ 3. ë. 310–317.

îÎËÌÚ Ç.Ö., 1987. ëÂÏÂÈÒÚ‚Ó ÊÛ‡‚ÎËÌ˚Â // èÚËˆ˚
ëëëê. äÛÓÓ·‡ÁÂÌ˚Â, ÊÛ‡‚ÎÂÓ·‡ÁÌ˚Â. ã.: ç‡-
ÛÍ‡. ë. 280–289.

òË·‡Â‚ û.Ç., 1975. é ÔÓÎÂÚÂ ÊÛ‡‚ÎÂÈ ‚ ̨ ÊÌÓÏ èË-
ÏÓ¸Â // éÌËÚÓÎÓ„Ë˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl Ì‡ Ñ‡Î¸-
ÌÂÏ ÇÓÒÚÓÍÂ. ÇÎ‡‰Ë‚ÓÒÚÓÍ: Äç ëëëê. ë. 254–261.

òË·ÌÂ‚ û.Å., 1988. èÓÎÂÚ flÔÓÌÒÍÓ„Ó Ë ‰‡ÛÒÍÓ„Ó ÊÛ-
‡‚ÎÂÈ ‚ ‡ÈÓÌÂ Á‡ÔÓ‚Â‰ÌËÍ‡ “äÂ‰Ó‚‡fl Ô‡‰¸” //
ÜÛ‡‚ÎË Ô‡ÎÂ‡ÍÚËÍË. ÇÎ‡‰Ë‚ÓÒÚÓÍ: Äç ëëëê.
ë. 194–195.

Archibald G.W., 1976. The unison call of cranes as a useful
taxonomic tool. PhD thesis. Ithaca: Cornell Univ. 167 p.

Archibald G., Lewis J., 1996. Crane Biology // Cranes: Their
Biology, Husbandry, and Conservation. ICF: Baraboo.
P. 1–31.

Aubin T., Jouventin P., 2002. How to vocally identify kin in
a crowd: the penguin model // Adv. Study Behav. V. 31.
P. 243–277.

Beecher M.D., 1982. Signature systems and kin recognition //
Am. Zool. V. 22. P. 477–490.

Beecher M.D., Beecher I.M., Hahn S., 1981. Parent-off-
spring recognition in bank swallows (Riparia riparia):
II. Development and acoustic basis // Anim. Behav.
V. 29. P. 95–101.

Brooke L.M., 1978. Sexual differences in the voice and indi-
vidual vocal recognition in the manx shearwater (Puffi-
nus puffinus) // Anim. Behav. V. 26. P. 622–629.

Carlson G., Trost C.H., 1992. Sex determination of the
Whooping crane by analysis of vocalization // Condor.
V. 94. P. 532–536.

Charrier I., Mathevon N., Jouventin P., 2002. How does a fur
seal mother recognize the voice of her pup? An experi-
mental study of Arctocephalus tropicalis // J. Exp. Biol.
V. 205. P. 603–612.

Falls J.B., 1982. Individual recognition by sounds in birds //
Acoustic Communication in Birds. N.Y.: Academic
Press. V. 2. P. 237–278.

Griffiths R., Double M.C., Orr K., Dawson R., 1998. A DNA
test to sex most birds // Molec. Ecology. V. 7. P. 1071–
1075.

Ingold P., 1973. Zur lautlichen Beziehung des Elters zur
seinem Kueken bei Tordalken (Alca torda) // Behaviour.
V. 45. P. 154–190.



áééãéÉàóÖëäàâ ÜìêçÄã      ÚÓÏ 87      ‹ 4      2008

ëééíçéòÖçàÖ àçÑàÇàÑìÄãúçõï, èéãéÇõï à êéÑëíÇÖççõï êÄáãàóàâ 465

Jones I.L., Falls J.B., Gaston A.J., 1987. Vocal recognition
between parents and young of ancient murrelets, Synth-
liboramphus antiquus (Aves: Alcidae) // Anim. Behav.
V. 35. P. 1405–1415.

Jouventin P., Roux P., 1979. Le chant du Manchot Adelie
(Pygoscelis adeliae). Role dans la reconnaissance indiv-
iduelle et comparaison avec la Manchot empereur non
territorial // Oiseau Rev. Franc. Ornithol. V. 49. P. 31–37.

Kamata M., 1994. Family breakup of the red-crowned crane
Grus japonensis at an artificial feeding site in eastern
Hokkaido, Japan/The Future of Cranes and Wetlands.
Tokyo: Wild Bird Society of Japan. P. 149–155.

Klenova A.V., Volodin I.A., Volodina E.V., 2007. The vocal
development in the red-crowned crane (Grus japonen-
sis) // Ornithol. Sci. V. 6. P. 107–119.

Lefevre K., Montgomery R., Gaston A.J., 1998. Parent-off-
spring recognition in thick-billed murres (Aves: Al-
cidae) // Anim. Behav. V. 55. P. 925–938.

Lemasson A., Gautier J.-P., Hausberger M., 2003. Vocal
similarities and social bonds in Campbell’s monkey
(Cercopithecus campbelli) // C. r. Biol. Acad. sci. V. 326.
ê. 1185–1193.

Lengagne T., Lauga J., Aubin T., 2001. Intra-syllabic acous-
tic signatures used by the king penguin in parent-chick
recognition: an experimental approach // J. Exp. Biol.
V. 204. ê. 663–672.

Masatomi H., 1981. The red-crowned crane // Crane research
around the world. ICF: Baraboo. P. 81–86. – 2003.
Present status of Tancho (red-crowned crane, Grus
japonensis) in Japan // Proc. of 4th European Crane
Workshop 2000. France: Fenetrange. P. 267–274.

McArthur P.D., 1982. Mechanisms and development of par-
ent-young recognition in the pinon jays (Gimnorhinus
cyanocephalus) // Anim. Behav. V. 30. P. 62–72.

Monk D.S., Koenig R.D., 1997. Individual, brood and sex
variation in begging calls of western bluebirds // Wilson
Bul. V. 109. P. 328–332.

Owren M.J., Rendall D., 1997. An affect-conditioning model
of nonhuman primate vocal signals // Perspectives in
Ethology. V. 12. N.Y.: Plenum Press. P. 299–346.

Randall J.A., McCowan B., Collins K.C., Hooper S.L.,
Rogovin K., 2005. Alarm signals of the great gerbil:
Acoustic variation by predator context, sex, age, individ-
ual, and family group // J. Acoust. Soc. Am. V. 118.
ê. 2706–2714.

Saino N., Galeotti P., Sacchi R., Boncoraglio G., Martinelli R.,
Molle A., 2003. Sex differences in begging vocalizations
of nestling barn swallows, Hirundo rustica // Anim. Be-
hav. V. 66. P. 1003–1010.

Solow A.R., 1990. A randomization test for misclassification
probability in discriminant analysis // Ecology V. 71.
P. 2379–2382.

ten Thoren B., Bergmann H., 1986. Veränderung und Kon-
stanz von Merkmalen in der Jugendlichen Stim-
mentwicklung der Nonnengans (Branta leucopsis) // Be-
haviour. V. 100. P. 61–91. – 1987. Die Entwicklung der
Lautäußerungen bei der Graugans (Anser anser) //
J. Ornithol. V. 128. P. 181–207.

Terry A.M.R., Peake T.M., McGregor P.K., 2005. The role of
vocal individuality in conservation // Frontiers in Zool.
V. 2. P. 1–16.

Viniter S., 1981. Nesting of the red-crowned crane in the cen-
tral Amur region // Crane research around the world.
ICF: Baraboo. P. 74–80.

Volodin I.A., Volodina E.V., Klenova A.V., Filatova O.A.,
2005. Individual and sexual differences in calls of the
monomorphic white-faced whistling duck Dendrocygna
viduata // Acta Ornithol. V. 40. P. 43–52.

THE RELATIONS BETWEEN INDIVIDUAL, SEXUAL, AND KIN-RELATED 

DIFFERENCES IN CHIRP CALLS OF THE RED-CROWNED 

CRANE CHICK (GRUS JAPONENSIS)

   A. V. Klenova1, I. A. Volodin1, 2, E. V. Volodina2, T. A. Kashentseva3

1Faculty of Biology, Moscow State University, Moscow 119992, Russia
2Moscow Zoo, Moscow 123242, Russia

3Oka Biosphere State Nature Reserve, Oka Crane Breeding Center, Ryazan oblast 391072, Russia

e-mail: klenova2002@mail.ru

Individual, sexual, and related differences in chirp calls of 14 red-crowned crane chicks were analyzed for each
of three age periods covering both family-territorial and flock stages of the development of chicks. The calls
were recorded at the Oka Crane Breeding Center of the Oka Biosphere State Nature Reserve in the summer-
autumn periods of 2003–2006. 19–30 calls per individual during each age period were analyzed (totally 1230 calls).
The discriminant analysis based on 8 parameters of chirp calls in chicks showed that in each period, the indi-
vidual differences were significantly higher than sexual and related ones. Chirp calls became more specific to
the age of 3.5–5.5 months of birds when cranes formed flocks in nature, and the risk to confuse own and alien
chicks increased to a greater extent. The priority of individual features of calls in red-crowned crane chicks may
testify to their importance to support personalized social relations between parents and chicks, probably, due
to the necessity of long-term parental care for a chick survival. The development of sexual and related differ-
ences in the calls appears to occur later, after the formation of low-frequency voice characteristic of adult birds.
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