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1 å‡ÏÏËÎÎflÌ˚Â ÚÂÎ‡ (åí) fl‚Îfl˛ÚÒfl ÒÔÂˆËÙË-
˜ÂÒÍËÏ Ô‡Ì˚Ï Ó·‡ÁÓ‚‡ÌËÂÏ ÔÓÏÂÊÛÚÓ˜ÌÓ„Ó
ÏÓÁ„‡, ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚Ï ‚ ‚ÂÌÚ‡Î¸ÌÓÈ ˜‡ÒÚË Á‡‰-
ÌÂ„Ó „ËÔÓÚ‡Î‡ÏÛÒ‡. 

OÌË Ò˜ËÚ‡˛ÚÒfl Ó‰ÌËÏ ËÁ ÓÒÌÓ‚Ì˚ı ˝ÎÂÏÂÌÚÓ‚
ÎËÏ·Ë˜ÂÒÍÓÈ ÒËÒÚÂÏ˚ ÏÓÁ„‡ Ë Ì‡fl‰Û Ò ‰Û„ËÏË
ÒÚÛÍÚÛ‡ÏË ÓÚÌÓÒflÚÒfl Í ÍÛ„Û è˝ÈÔÂˆ‡ (‘Papez
circuit’, Papez, 1937). ùÚ‡ ÒËÒÚÂÏ‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓ ‚ÍÎ˛˜‡ÂÚ „ËÔÔÓÍ‡ÏÔ, åí, fl‰‡ ÔÂÂ‰ÌÂ„Ó Ú‡-
Î‡ÏÛÒ‡ Ë ÔÓflÒÌÛ˛ ËÁ‚ËÎËÌÛ ÍÓ˚ ÏÓÁ„‡ (Mark
et al., 1995; Morgane et al., 2005). éÌ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ
˝ÏÓˆËÓÌ‡Î¸Ì˚È Ì‡ÒÚÓÈ Ë ÔÓ·ÛÊ‰ÂÌËÂ Í ‰ÂÈ-
ÒÚ‚Ë˛ (ÏÓÚË‚‡ˆËË Ë ˝ÏÓˆËË), ‡ Ú‡ÍÊÂ ÔÓˆÂÒÒ˚
Ì‡Û˜ÂÌËfl Ë Á‡ÔÓÏËÌ‡ÌËfl (òÂÔÂ‰, 1987).

àÒÒÎÂ‰Ó‚‡ÌËflÏ ÏÓÙÓÎÓ„ËË åí Ë Ëı Ò‚flÁÂÈ Û
‚ÁÓÒÎ˚ı Í˚Ò ÔÓÒ‚fl˘ÂÌÓ ÏÌÓ„Ó ‡·ÓÚ. Ç ÒÓÓÚ-
‚ÂÚÒÚ‚ËË Ò ÚÂÏËÌÓÎÓ„ËÂÈ É‡‰Ë‡Ì‡ (Gurdjian,
1927) Ë Ì‡ ÓÒÌÓ‚Â Ò‚Â‰ÂÌËÈ Ó ˆËÚÓ‡ıËÚÂÍÚÓÌËÍÂ
Ë Ò‚flÁflı åí (Allen, Hopkins, 1988) ‚ Ëı ÒÓÒÚ‡‚Â ·˚-
ÎË ‚˚‰ÂÎÂÌ˚ Î‡ÚÂ‡Î¸ÌÓÂ Ë ÏÂ‰Ë‡Î¸ÌÓÂ Ï‡ÏÏËÎ-
ÎflÌ˚Â fl‰‡, ÍÓÚÓ˚Â, Í‡Í ÔÓÍ‡Á‡ÌÓ ‚ ÙËÁËÓÎÓ-
„Ë˜ÂÒÍËı ˝ÍÒÔÂËÏÂÌÚ‡ı, Ë„‡˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ‚

1 ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ ‹ 04-04-48073-a). 

ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓÈ Ì‡‚Ë„‡ˆËË (Llinas, Alonso, 1992;
Blair et al., 1999; Sharp et al., 2001) Ë ‚ Ó·‡ÁÓ‚‡ÌËË
ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓÈ Ô‡ÏflÚË (Kopelman, 1995; Sziklas,
Pertides, 1998; Kocsis et al., 2001). èË ÔÓÏÓ˘Ë ÏÂ-
ÚÓ‰‡ ËÏÔÂ„Ì‡ˆËË ÒÂÂ·ÓÏ Ë Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÔËÊËÁÌÂÌÌ˚ı ÚÂÈÒÂÓ‚ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ
·ÓÎ¸¯ËÌÒÚ‚Ó ÌÂÈÓÌÓ‚ Ó·ÓËı fl‰Â ÔÓÒ˚Î‡˛Ú ‡Í-
ÒÓÌ˚ ‚ ÔÂÂ‰ÌËÈ Ú‡Î‡ÏÛÒ ÔÓÒÂ‰ÒÚ‚ÓÏ Ï‡ÏÏËÎÎÓ-
Ú‡Î‡ÏË˜ÂÒÍÓ„Ó Ú‡ÍÚ‡ (Cruce, 1975; Watanabe,
Kawana, 1980; Seki, Zyo, 1984; Guison et al., 1995) Ë
‚ ÒÂ‰ÌËÈ ÏÓÁ„ ÔÓÒÂ‰ÒÚ‚ÓÏ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ (Cajal, 1911; Petrovicky, 1973;
Cruce, 1977; Allen, Hopkins, 1990; Hayakawa, Zyo,
1990b). ùÚË Ú‡ÍÚ˚ fl‚Îfl˛ÚÒfl ÍÓÏÔ‡ÍÚÌ˚ÏË ÏËÂ-
ÎËÌËÁËÓ‚‡ÌÌ˚ÏË ‚ÓÎÓÍÓÌÌ˚ÏË ÒËÒÚÂÏ‡ÏË. ÄÙ-
ÙÂÂÌÚÌ˚Â ÔÓÂÍˆËË Í åí ÓÚ ‚ÂÌÚ‡Î¸ÌÓ„Ó Ë
‰ÓÒ‡Î¸ÌÓ„Ó ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â ÒÂ‰ÌÂ„Ó ÏÓÁ„‡
ÓÒÛ˘ÂÒÚ‚Îfl˛ÚÒfl ÌÂ ˜ÂÂÁ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸-
Ì˚È Ú‡ÍÚ, ‡ Ò ÔÓÏÓ˘¸˛ ‰Û„ÓÈ ÔÓ‚Ó‰fl˘ÂÈ ÒË-
ÒÚÂÏ˚, ËÏÂÌÛÂÏÓÈ Ï‡ÏÏËÎÎflÌÓÈ ÌÓÊÍÓÈ (Petro-
vicky, 1973; Allen, Hopkins, 1989; Hayakawa, Zyo,
1991). Å˚ÎÓ ÔÓÍ‡Á‡ÌÓ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ÓÔÂ‰ÂÎÂÌÌÓÈ
ÚÓÔÓ„‡ÙË˜ÂÒÍÓÈ Ó„‡ÌËÁ‡ˆËË ÚÂ„ÏÂÌÚÓ-Ï‡ÏÏËÎ-
ÎflÌ˚ı ÔÓÂÍˆËÈ: ·ÓÎÂÂ ÓÒÚ‡Î¸ÌÓ ‡ÒÔÓÎÓÊÂÌ-
Ì˚Â ÌÂÈÓÌ˚ ‚ ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰‡ı ÔÓÂˆËÛ-
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àÒÒÎÂ‰Ó‚‡ÌËÂ ‡Á‚ËÚËfl ÔflÏ˚ı ‡ÍÒÓÌ‡Î¸Ì˚ı Ò‚flÁÂÈ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ „ËÔÓÚ‡Î‡ÏÛÒ‡ Ò ‚ÂÌÚ‡Î¸-
Ì˚Ï Ë ‰ÓÒ‡Î¸Ì˚Ï ÚÂ„ÏÂÌÚ‡Î¸Ì˚ÏË fl‰‡ÏË ÉÛ‰‰ÂÌ‡ (fl‰‡ÏË ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡) ÔÓ‚Ó‰ËÎË
Ì‡ ÙËÍÒËÓ‚‡ÌÌÓÏ ÏÓÁ„Û Í˚Ò Ò 14-„Ó ‰Ìfl ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ÔÓ 10-Â ÒÛÚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl Ò
ÔÓÏÓ˘¸˛ ÏÂÚÓ‰‡ ‰ËÙÙÛÁËË ÎËÔÓÙËÎ¸ÌÓ„Ó ÙÎÛÓÂÒˆÂÌÚÌÓ„Ó Í‡·ÓˆË‡ÌËÌÓ‚Ó„Ó Í‡ÒËÚÂÎfl 1,1'-‰Ë-
ÓÍÚ‡‰ÂˆËÎ-3,3,3',3'-ÚÂÚ‡ÏÂÚËÎËÌ‰ÓÍ‡·ÓˆË‡ÌËÌ‡ ÔÂıÎÓ‡Ú‡ ÔÓ ÏÂÏ·‡Ì‡Ï ÌÂÈÓÌÓ‚. å‡ÍÂ Ì‡-
ÌÓÒËÎË Ì‡ Ó·Î‡ÒÚ¸ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ ËÎË ‚ Ó·Î‡ÒÚ¸ ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ë ÔÓÒÎÂ ËÌÍÛ·‡ˆËË ‚
ÙËÍÒ‡ÚÓÂ ‚˚fl‚ÎflÎË ÙÎÛÓÂÒˆËÛ˛˘ËÂ ÚÂÎ‡ ÌÂ‚Ì˚ı ÍÎÂÚÓÍ Ë ÌÂ‚Ì˚Â ‚ÓÎÓÍÌ‡ ‚ ÚÍ‡ÌË ÏÓÁ„‡.
Å˚ÎÓ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ Ì‡˜ËÌ‡ÂÚ ‡Á‚Ë‚‡Ú¸Òfl ‡Ì¸¯Â ‰Û„Ëı ÔÓ-
‚Ó‰fl˘Ëı ÒËÒÚÂÏ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ. ç‡ 14–15-Â ‰ÌË ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÓÌ ‚˚fl‚ÎflÂÚÒfl ‚ ‚Ë‰Â
ÔÛ˜Í‡ ‡ÍÒÓÌÓ‚, Ë‰Û˘Â„Ó ÓÚ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ Í‡Û‰‡Î¸ÌÓ ‚ ÒÂ‰ÌËÈ ÏÓÁ„. ÉÛÔÔ‡ ÌÂÈÓÌÓ‚ ‚ ÔÓ-
Í˚¯ÍÂ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ë Ëı ‡ÍÒÓÌ˚, ÒÎÂ‰Û˛˘ËÂ ‚ ÒÓÒÚ‡‚Â Ï‡ÏÏËÎÎflÌÓÈ ÌÓÊÍË Í Ï‡ÏÏËÎÎflÌ˚Ï
ÚÂÎ‡Ï, ‚ÔÂ‚˚Â ·˚ÎË Ó·Ì‡ÛÊÂÌ˚ Ì‡ 19-È ‰ÂÌ¸ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. ë ÏÓÏÂÌÚ‡ ÓÊ‰ÂÌËfl
Ë‰ÂÚ ÔÓ„ÂÒÒË‚ÌÓÂ ‡Á‚ËÚËÂ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ Ë Ï‡ÏÏËÎÎflÌÓÈ ÌÓÊÍË. ä 10-Ï
ÔÓÒÚÌ‡Ú‡Î¸Ì˚Ï ÒÛÚ ‚ ÒÂ‰ÌÂÏ ÏÓÁ„Û Ó·ÓÒÓ·Îfl˛ÚÒfl ‚ÂÌÚ‡Î¸ÌÓÂ Ë ‰ÓÒ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸Ì˚Â fl‰‡.
í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÔÂ‚˚Â ·˚ÎÓ ÓÔËÒ‡ÌÓ ÙÓÏËÓ‚‡ÌËÂ ÂˆËÔÓÍÌ˚ı Ò‚flÁÂÈ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ Ò
ÚÂ„ÏÂÌÚ‡Î¸Ì˚ÏË fl‰‡ÏË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ‚ ÔÓˆÂÒÒÂ ÔÂËÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ Û Í˚Ò.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: „ËÔÓÚ‡Î‡ÏÛÒ, Ï‡ÏÏËÎÎflÌ˚Â ÚÂÎ‡, ‚ÂÌÚ‡Î¸ÌÓÂ Ë ‰ÓÒ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸Ì˚Â fl‰‡
ÒÂ‰ÌÂ„Ó ÏÓÁ„‡, ‡ÍÒÓÌ‡Î¸Ì˚Â Ò‚flÁË, Í‡·ÓˆË‡ÌËÌÓ‚˚È Í‡ÒËÚÂÎ¸ ÑË-ÄÈ, ÓÌÚÓ„ÂÌÂÁ, Í˚Ò˚. 
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˛ÚÒfl ‚ ÏÂ‰Ë‡Î¸Ì˚Â Ó·Î‡ÒÚË åí, ‡ ·ÓÎÂÂ Í‡Û‰‡Î¸-
ÌÓ ‡ÒÔÓÎÓÊÂÌÌ˚Â – ‚ Î‡ÚÂ‡Î¸Ì˚Â (Shibata,
1987). 

àÁ‚ÂÒÚÌÓ, ˜ÚÓ Û Í˚Ò Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸-
Ì˚È Ú‡ÍÚ Ì‡˜ËÌ‡ÂÚ ‡Á‚Ë‚‡Ú¸Òfl Ì‡ÏÌÓ„Ó ‡Ì¸¯Â
‰Û„Ëı ÔÓ‚Ó‰fl˘Ëı ÒËÒÚÂÏ åí (Coggeshall, 1964).
Ç ‡·ÓÚ‡ı, ÔÓÒ‚fl˘ÂÌÌ˚ı ËÁÛ˜ÂÌË˛ Ó·‡ÁÓ‚‡ÌËfl Ë
Ó„‡ÌËÁ‡ˆËË ÌÂÈÓÌÓ‚ Ë Ú‡ÍÚÓ‚ ‚ ÏÓÁ„Û Û Ï˚-
¯ÂÈ, Ú‡ÍÊÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ï‡ÏÏËÎÎÓ-ÚÂ„-
ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ ÙÓÏËÛÂÚÒfl Ó‰ÌËÏ ËÁ ÔÂ‚˚ı
(Easter, Ross, 1993; Mastick, Easter, 1996). é‰Ì‡ÍÓ
ËÁ ‚ÒÂı ËÏÂ˛˘ËıÒfl ‚ Ì‡¯ÂÏ ‡ÒÔÓflÊÂÌËË ‰‡Ì-
Ì˚ı ÌÂ ÒÍÎ‡‰˚‚‡ÂÚÒfl flÒÌÓÈ Í‡ÚËÌ˚ ‡Á‚ËÚËfl
ÔÓ‚Ó‰fl˘Ëı ÒËÒÚÂÏ, Ò‚flÁ˚‚‡˛˘Ëı åí Ò fl‰‡ÏË
ÒÂ‰ÌÂ„Ó ÏÓÁ„‡, ÚÓ„‰‡ Í‡Í ËÒÒÎÂ‰Ó‚‡ÌËÂ ‡ÌÌËı
˝Ú‡ÔÓ‚ ‡Á‚ËÚËfl ‚ÌÛÚËÏÓÁ„Ó‚˚ı Ò‚flÁÂÈ, ÍÓ„‰‡
ÓÌË Â˘Â ÌÂ ‰ÓÒÚË„ÎË ÒÎÓÊÌÓÒÚË, ı‡‡ÍÚÂÌÓÈ ‰Îfl
‚ÁÓÒÎ˚ı ÊË‚ÓÚÌ˚ı, ÔÂ‰ÒÚ‡‚ÎflÂÚ ·ÓÎ¸¯ÓÈ ËÌÚÂ-
ÂÒ Ë ÏÓÊÂÚ ‚ÌÂÒÚË ÒÛ˘ÂÒÚ‚ÂÌÌ˚È ‚ÍÎ‡‰ ‚ ÔÂ‰-
ÒÚ‡‚ÎÂÌËfl Ó ‡Á‚ËÚËË ÌÂ‚ÌÓÈ ÒËÒÚÂÏ˚ ‚ ˆÂÎÓÏ.

ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ – ÔÓ‰Ó·ÌÓÂ ËÒÒÎÂ‰Ó-
‚‡ÌËÂ ÙÓÏËÓ‚‡ÌËfl ÓÒÌÓ‚Ì˚ı ÔÓ‚Ó‰fl˘Ëı ÔÛ-
ÚÂÈ, Ò‚flÁ˚‚‡˛˘Ëı åí Ò Ó·Î‡ÒÚ¸˛ ÔÓÍ˚¯ÍË
ÒÂ‰ÌÂ„Ó ÏÓÁ„‡, ‚ ÔÓˆÂÒÒÂ ÔÂËÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚Ë-
ÚËfl Û Í˚Ò. àÒÔÓÎ¸ÁÓ‚‡Ì ÏÂÚÓ‰ ‡ÌÚÂÓ„‡‰ÌÓ„Ó Ë
ÂÚÓ„‡‰ÌÓ„Ó ‡ÒÔÓÒÚ‡ÌÂÌËfl ÎËÔÓÙËÎ¸ÌÓ„Ó
Í‡·ÓˆË‡ÌËÌÓ‚Ó„Ó Í‡ÒËÚÂÎfl 1,1'-‰ËÓÍÚ‡‰ÂˆËÎ-
3,3,3',3'-ÚÂÚ‡ÏÂÚËÎËÌ‰ÓÍ‡·ÓˆË‡ÌËÌ‡ ÔÂıÎÓ‡-
Ú‡ ÔÓ ÎËÔË‰ÌÓÏÛ ÒÎÓ˛ ÏÂÏ·‡Ì ÌÂÈÓÌÓ‚ (Vercelli
et al., 2000) – Ó‰ËÌ ËÁ ÌÂÏÌÓ„Ëı, ÔÓÁ‚ÓÎfl˛˘Ëı ËÁÛ-
˜‡Ú¸ ‚ÌÛÚËÏÓÁ„Ó‚˚Â Ò‚flÁË Û ÔÎÓ‰Ó‚ Ë ÌÂÓÌ‡Ú‡Î¸-
Ì˚ı ÊË‚ÓÚÌ˚ı.

åÄíÖêàÄã à åÖíéÑàäÄ

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ Ì‡ Í˚Ò‡ı ÇËÒÚ‡ Ò ‰‡ÚËÓ-
‚‡ÌÌÓÈ ·ÂÂÏÂÌÌÓÒÚ¸˛. ÑÂÌ¸ Ó·Ì‡ÛÊÂÌËfl ÒÔÂ-
Ï˚ ‚Ó ‚Î‡„‡ÎË˘Â Ò‡ÏÍË Ò˜ËÚ‡ÎË ÌÛÎÂ‚˚Ï ‰ÌÂÏ
·ÂÂÏÂÌÌÓÒÚË (ù0), ‡ ‰ÂÌ¸ ÓÊ‰ÂÌËfl – ÌÛÎÂ‚˚Ï
‰ÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl (è0). ÑÎfl ËÒÒÎÂ‰Ó-
‚‡ÌËfl ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÎÓ‰˚ Í˚Ò Ë ÔÓÒÚÌ‡Ú‡Î¸Ì˚ı
ÊË‚ÓÚÌ˚ı Ì‡ ‡ÁÌ˚ı ÒÓÍ‡ı ‡Á‚ËÚËfl/¯Ú.: ù14/5,
ù15/2, ù16/1, ù19/2, ù20/4, ù21/3, è1/3, è2/4 Ë
è10/4. ÑÎfl ËÁ‚ÎÂ˜ÂÌËfl ÔÎÓ‰Ó‚ ËÁ Ï‡ÚÍË Ò‡ÏÓÍ
Ì‡ÍÓÚËÁËÓ‚‡ÎË ‚‚Â‰ÂÌËÂÏ ‚ÌÛÚË·˛¯ËÌÌÓ
‡ÒÚ‚Ó‡ ÌÂÏ·ÛÚ‡Î‡ ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÏ ‡ÒÚ‚ÓÂ
(0.9%-Ì˚È ‡ÒÚ‚Ó ıÎÓËÒÚÓ„Ó Ì‡ÚËfl ‚ ‰ËÒÚËÎÎË-
Ó‚‡ÌÌÓÈ ‚Ó‰Â) ËÁ ‡Ò˜ÂÚ‡ 4 Ï„ Ì‡ 100 „ ‚ÂÒ‡ ÊË-
‚ÓÚÌÓ„Ó. èÓÒÚÌ‡Ú‡Î¸Ì˚Ï Í˚ÒflÚ‡Ï ÔÂÂ‰ ÔÂÙÛ-
ÁËÂÈ ‚‚Ó‰ËÎË Ì‡ÍÓÁ ‡Ì‡ÎÓ„Ë˜Ì˚Ï Ó·‡ÁÓÏ. ùÏ-
·ËÓÌ˚ Ì‡ ù14–ù16 ÔÂÙÛÁËÓ‚‡ÎË ˜ÂÂÁ ÎÂ‚˚È
ÊÂÎÛ‰Ó˜ÂÍ ÒÂ‰ˆ‡ ÙËÁËÓÎÓ„Ë˜ÂÒÍËÏ ‡ÒÚ‚ÓÓÏ
‰Îfl Û‰‡ÎÂÌËfl ÍÓ‚Ë ËÁ ÍÓ‚ÂÌÓÒÌ˚ı ÒÓÒÛ‰Ó‚, ‰Â-
Í‡ÔËÚËÓ‚‡ÎË Ë ÔÓÏÂ˘‡ÎË ˆÂÎ˚Â „ÓÎÓ‚˚, ÌÂ ËÁ-
‚ÎÂÍ‡fl ÏÓÁ„‡ ËÁ ˜ÂÂÔ‡, ‰Îfl ÙËÍÒ‡ˆËË ‚ 4%-Ì˚È
‡ÒÚ‚Ó Ô‡‡ÙÓÏ‡Î¸‰Â„Ë‰‡ (èîÄ) Ì‡ 0.1 å ÙÓÒ-
Ù‡ÚÌÓÏ ·ÛÙÂÂ, ç 7.2–7.4 Ì‡ 1 ÒÛÚ. èÎÓ‰˚ Ì‡
ù19–ù 21 Ë ÔÓÒÚÌ‡Ú‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı ÔÂÙÛÁËÓ-
‚‡ÎË ˜ÂÂÁ ÎÂ‚˚È ÊÂÎÛ‰Ó˜ÂÍ ÒÂ‰ˆ‡ ÒÌ‡˜‡Î‡ ÙË-

ÁËÓÎÓ„Ë˜ÂÒÍËÏ ‡ÒÚ‚ÓÓÏ, ‡ Á‡ÚÂÏ èîÄ. åÓÁ„
ËÁ‚ÎÂÍ‡ÎË ËÁ ˜ÂÂÔ‡ Ë ÔÓÏÂ˘‡ÎË ‚ èîÄ ÍÓÏÌ‡Ú-
ÌÓÈ ÚÂÏÔÂ‡ÚÛ˚ Ì‡ 12–20 ˜. Ñ‡ÎÂÂ Ì‡ ÙËÍÒËÓ-
‚‡ÌÌ˚È ÏÓÁ„ Ì‡ÌÓÒËÎË ÍËÒÚ‡ÎÎ˚ ÎËÔÓÙËÎ¸ÌÓ„Ó
Í‡·ÓˆË‡ÌËÌÓ‚Ó„Ó Í‡ÒËÚÂÎfl 1,1'-‰ËÓÍÚ‡‰ÂˆËÎ-
3,3,3',3'-ÚÂÚ‡ÏÂÚËÎËÌ‰ÓÍ‡·ÓˆË‡ÌËÌ‡ ÔÂıÎÓ‡-
Ú‡ (ÑË-ÄÈ, “Molecular Probes”, INC, ëòÄ). ç‡ÌÂ-
ÒÂÌËÂ ÑË-ÄÈ ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔÓ‰ ·ËÌÓÍÛÎflÌÓÈ ÎÛ-
ÔÓÈ Ò ÔÓÏÓ˘¸˛ ÒÚÂÍÎflÌÌÓ„Ó Í‡ÔËÎÎfl‡ Í‡Í Ì‡ ˆÂ-
Î˚È ÏÓÁ„ ˜ÂÂÁ ÔÓÍÓÎ ‚ÂÌÚ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË
åí, Ú‡Í Ë Ì‡ ÏÓÁ„, ‡Á‰ÂÎÂÌÌ˚È ‚‰ÓÎ¸ ÔÓ ÒÂ‰ÌÂÈ
ÎËÌËË Ì‡ ‰‚Â ÔÓÎÓ‚ËÌ˚. Ç ÔÂ‚ÓÏ ÒÎÛ˜‡Â Ò Ó·Î‡-
ÒÚË åí Û‰‡ÎflÎË ÏÓÁ„Ó‚˚Â Ó·ÓÎÓ˜ÍË, ÔÓ‰ÒÛ¯Ë‚‡-
ÎË ÏÓÁ„ Ò ÔÓÏÓ˘¸˛ ÙËÎ¸ÚÓ‚‡Î¸ÌÓÈ ·ÛÏ‡„Ë, ‰Â-
Î‡ÎË ÔÓÍÓÎ ‚ÂÌÚ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË åí, ÍÛ‰‡ Ë
ÔÓÏÂ˘‡ÎË ÍËÒÚ‡ÎÎ˚ Ï‡ÍÂ‡. ÇÓ ‚ÚÓÓÏ ÒÎÛ˜‡Â
ÑË-ÄÈ Ì‡ÌÓÒËÎË Ì‡ ÒÂÁ Ì‡ ‡ÁÌ˚Â Ó·Î‡ÒÚË ÏÓÁ„‡:
åí, ÒÓÒÂ‰ÌËÂ Û˜‡ÒÚÍË ÓÒÚ‡Î¸ÌÂÂ Ë Í‡Û‰‡Î¸ÌÂÂ
åí, Ó·Î‡ÒÚ¸ fl‰Â ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡.
åÓÁ„ Ò Ï‡ÍÂÓÏ ı‡ÌËÎË ‚ èîÄ ‚ ÚÂÏÌÓÚÂ ÔË
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ ÓÚ 6 ‰Ó 12 ÏÂÒ, ‚ ÚÂ˜ÂÌËÂ
ÍÓÚÓ˚ı ÔÓËÒıÓ‰ËÎ‡ ‰ËÙÙÛÁËfl ÏÓÎÂÍÛÎ ÎËÔÓ-
ÙËÎ¸ÌÓ„Ó Ï‡ÍÂ‡ ÔÓ ÎËÔË‰ÌÓÏÛ ÒÎÓ˛ ÏÂÏ·‡Ì
ÌÂÈÓÌÓ‚ ‚ ÂÚÓ„‡‰ÌÓÏ Ë ‡ÌÚÂÓ„‡‰ÌÓÏ Ì‡-
Ô‡‚ÎÂÌËflı. Ñ‡Î¸ÌÂÈ¯ÂÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓ‚Ó‰Ë-
ÎË Ì‡ ÒÂËflı ‚Ë·‡ÚÓÏÌ˚ı ÍÓÓÌ‡Ì˚ı Ë Ò‡„ËÚ-
Ú‡Î¸Ì˚ı ÒÂÁÓ‚ ÚÓÎ˘ËÌÓÈ 100 ÏÍÏ, Á‡ÍÎ˛˜ÂÌÌ˚ı
‚ ÏÓ‚ËÓÎ (“Calbiochem”, ÉÂÏ‡ÌËfl). èÂÔ‡‡Ú˚
‡Ì‡ÎËÁËÓ‚‡ÎË ‚ ÙÓÚÓÏËÍÓÒÍÓÔÂ Leica DM
RXA2 (ÉÂÏ‡ÌËfl), ÓÒÌ‡˘ÂÌÌÓÏ ÒËÒÚÂÏÓÈ ÙËÎ¸-
ÚÓ‚ ‰Îfl ‚˚fl‚ÎÂÌËfl Ó‡ÌÊÂ‚Ó-Í‡ÒÌÓÈ Ó‰‡ÏËÌÓ-
‚ÓÈ ÙÎÛÓÂÒˆÂÌˆËË, ı‡‡ÍÚÂÌÓÈ ‰Îfl ÑË-ÄÈ. èÓ-
ÒÎÂ ÓˆÂÌÍË ‡ÒÔÂ‰ÂÎÂÌËfl ÍËÒÚ‡ÎÎÓ‚ Ï‡ÍÂ‡ ‚
ÏÂÒÚÂ ‚‚Â‰ÂÌËfl Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÛÎ¸Ú‡ÙËÓÎÂ-
ÚÓ‚Ó„Ó ÙËÎ¸Ú‡ ÒÂËË ÒÂÁÓ‚ ÏÓÁ„‡ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓ ÔÓÒÏ‡ÚË‚‡ÎË, ÓÔËÒ˚‚‡fl ÎÓÍ‡ÎËÁ‡ˆË˛
ÓÍ‡¯ÂÌÌ˚ı ÑË-ÄÈ ÌÂ‚Ì˚ı ‚ÓÎÓÍÓÌ Ë ÌÂÈÓ-
ÌÓ‚. îÓÚÓÒ˙ÂÏÍÛ ÔÂÔ‡‡ÚÓ‚ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ-
˘¸˛ ˆËÙÓ‚ÓÈ ÙÓÚÓÍ‡ÏÂ˚ Olympus DP70 (üÔÓ-
ÌËfl) Ë ÒÔÂˆË‡Î¸ÌÓÈ ÍÓÏÔ¸˛ÚÂÌÓÈ ÔÓ„‡ÏÏ˚
‰Îfl Ò˙ÂÏÍË, ÔÓÒÚ‡‚ÎflÂÏÓÈ ‚ÏÂÒÚÂ Ò ÌÂÈ (DP con-
troller Ë DP manager). é·‡·ÓÚÍÛ Ë ÏÓÌÚ‡Ê ˆËÙÓ-
‚˚ı ËÁÓ·‡ÊÂÌËÈ ‰Îfl ËÎÎ˛ÒÚ‡ˆËË ÔÓÎÛ˜ÂÌÌ˚ı
ÂÁÛÎ¸Ú‡ÚÓ‚ ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔË ÔÓÏÓ˘Ë ÍÓÏÔ¸˛-
ÚÂÌÓÈ ÔÓ„‡ÏÏ˚ Photoshop 7.0 (“Adobe”, ëòÄ).
à‰ÂÌÚËÙËÍ‡ˆË˛ ÓÚ‰ÂÎÓ‚ Ë fl‰Â ÏÓÁ„‡ ÔÓ‚Ó‰ËÎË
Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‡ÚÎ‡ÒÓ‚ ‡Á‚Ë‚‡˛˘Â„ÓÒfl ÏÓÁ„‡
(Altman, Bayer, 1986; Paxinos et al., 1991) Ë ÏÓÁ„‡
‚ÁÓÒÎÓÈ Í˚Ò˚ (Paxinos, Watson, 1997).

êÖáìãúíÄíõ

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÑË-ÄÈ ‚ ÏÂÒÚÂ Â„Ó Ì‡ÌÂÒÂÌËfl Ì‡
Á‡‰ÌËÈ „ËÔÓÚ‡Î‡ÏÛÒ. Ç Í‡Ê‰ÓÏ ÒÎÛ˜‡Â ÔÓ‚Ó‰ËÎË
‡Ì‡ÎËÁ ‡ÒÔÓÒÚ‡ÌÂÌËfl Ï‡ÍÂ‡ ‚ Ó·Î‡ÒÚË Â„Ó
Ì‡ÌÂÒÂÌËfl. ç‡ ‡ÌÌËı ˝Ï·ËÓÌ‡Î¸Ì˚ı ÒÚ‡‰Ëflı
‡Á‚ËÚËfl (ù14–ù16) Û åí Â˘Â ÌÂÚ Í‡ÔÒÛÎ˚ ËÁ
ÌÂ‚Ì˚ı ‚ÓÎÓÍÓÌ, ı‡‡ÍÚÂÌÓÈ ‰Îfl ‚ÁÓÒÎ˚ı
Í˚Ò. ç‡ÌÂÒÂÌËÂ ÑË-ÄÈ Í‡Û‰‡Î¸ÌÂÂ ‚ÓÓÌÍË „Ë-



88

éçíéÉÖçÖá      ÚÓÏ 38      ‹ 2      2007

ÄÎÔÂÂ‚‡, å‡Í‡ÂÌÍÓ

ÔÓÙËÁ‡ ÔË‚Ó‰ËÚ Í ‚˚fl‚ÎÂÌË˛ ÏÓ˘ÌÓ„Ó ÔÛ˜Í‡
‚ÓÎÓÍÓÌ, ‚˚ıÓ‰fl˘Â„Ó ‰ÓÒ‡Î¸ÌÓ ËÁ ÁÓÌ˚ ÏÂ˜ÂÌËfl
(ËÒ. 1, ‡). éÌ ·˚Î Ë‰ÂÌÚËÙËˆËÓ‚‡Ì Ì‡ÏË Í‡Í ÓÒ-
ÌÓ‚ÌÓÈ Ï‡ÏÏËÎÎflÌ˚È Ú‡ÍÚ, fl‚Îfl˛˘ËÈÒfl Ì‡˜‡-
ÎÓÏ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡, Ë ÒÎÛÊËÎ
ÍËÚÂËÂÏ ÚÓ˜ÌÓÒÚË Ì‡ÌÂÒÂÌËfl ÑË-ÄÈ. ëÏÂ˘ÂÌËÂ
ÔÓÍÓÎ‡ ÓÒÚ‡Î¸ÌÂÂ ‚ Ó·Î‡ÒÚ¸ ÏÂ‰ËÓ·‡Á‡Î¸ÌÓ„Ó
„ËÔÓÚ‡Î‡ÏÛÒ‡ ÌÂ ‚˚fl‚ÎflÂÚ Ì‡Á‚‡ÌÌ˚È Ú‡ÍÚ. 

ç‡ ·ÓÎÂÂ ÔÓÁ‰ÌËı ÒÓÍ‡ı (ù19–è10) åí ËÏÂ˛Ú
Í‡ÔÒÛÎÛ ËÁ ÌÂ‚Ì˚ı ‚ÓÎÓÍÓÌ, ÍÓÚÓ‡fl Ó„‡ÌË˜Ë-
‚‡ÂÚ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÑË-ÄÈ Á‡ ÔÂ‰ÂÎ˚ åí ‚
ÏÓÁ„Û ÚÂı ÊË‚ÓÚÌ˚ı, Û ÍÓÚÓ˚ı ÔÓÍÓÎ ‡ÒÔÓÎ‡-
„‡ÂÚÒfl ÚÓ˜ÌÓ ‚ ÔÂ‰ÂÎ‡ı åí. çÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ
ÒÏÂ˘ÂÌËÂ ÔÓÍÓÎ‡, Ì‡Û¯‡˛˘ÂÂ Ëı Í‡ÔÒÛÎÛ, ÔË-

‚Ó‰ËÚ Í ÏÂ˜ÂÌË˛ Í‡Í Ó·Î‡ÒÚË Ò‡ÏËı åí, Ú‡Í Ë
·ÎËÊ‡È¯Ëı fl‰Â Á‡‰ÌÂ„Ó „ËÔÓÚ‡Î‡ÏÛÒ‡. èË ˝ÚÓÏ
‚Ó ‚ÒÂı ÒÎÛ˜‡flı Ú‡ÍÊÂ ‚˚fl‚ÎflÂÚÒfl Ï‡ÏÏËÎÎÓ-ÚÂ„-
ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ. 

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÏÂ˜ÂÌÌ˚ı ÑË-ÄÈ ÒÚÛÍÚÛ ‚
ÏÓÁ„Û Í˚Ò Ì‡ ÒÚ‡‰Ëflı ù14–ù16. ç‡˜ËÌ‡fl Ò ù14
·ËÎ‡ÚÂ‡Î¸ÌÓÂ Ì‡ÌÂÒÂÌËÂ ÑË-ÄÈ ‚ Ó·Î‡ÒÚ¸ Á‡-
ÍÎ‡‰ÍË åí ‚˚fl‚ÎflÂÚ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÏÂ˜ÂÌ˚Â
‚ÓÎÓÍÌ‡, Ë‰Û˘ËÂ ‚ Í‡Û‰‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË
‚‰ÓÎ¸ ÒÂ‰ÌÂÈ ÎËÌËË ÏÓÁ„‡ ‚ ‚Ë‰Â ‰‚Ûı ÒËÏÏÂÚ-
Ë˜Ì˚ı ÔÛ˜ÍÓ‚ (ËÒ. 1, ·). ç‡ Ò‡„ËÚÚ‡Î¸Ì˚ı ÒÂÁ‡ı
ÓÌË ÔÓÒÎÂÊË‚‡˛ÚÒfl ÓÚ åí ‚ Ì‡Ô‡‚ÎÂÌËË ÒÂ‰-
ÌÂ„Ó ÏÓÁ„‡ ‚‰ÓÎ¸ ËÁ„Ë·‡ Â„Ó ‚ÂÌÚ‡Î¸ÌÓÈ ÔÓ‚Âı-
ÌÓÒÚË (ËÒ. 1, ‚, „). Ñ‡ÌÌ‡fl ÔÓ‚Ó‰fl˘‡fl ÒËÒÚÂÏ‡

êËÒ. 1. ê‡ÒÔÂ‰ÂÎÂÌËÂ ÏÂ˜ÂÌ˚ı ÌÂÈÓÌÓ‚ Ë ‚ÓÎÓÍÓÌ ‚ ÏÓÁ„Û Í˚Ò Ì‡ 14–16-È ‰ÌË ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl (ù14–ù16)
ÔË Ì‡ÌÂÒÂÌËË ÍËÒÚ‡ÎÎÓ‚ ÑË-ÄÈ Ì‡ Ó·Î‡ÒÚ¸ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ (‡–„) Ë Ì‡ ÒÂ‰ÌËÈ ÏÓÁ„ (‰): ‡ – ù15, ÍÓÓÌ‡Ì˚È ÒÂÁ
ÏÓÁ„‡ Ì‡ ÛÓ‚ÌÂ Á‡ÍÎ‡‰ÍË Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ; · – ù15, ÍÓÓÌ‡Ì˚È ÒÂÁ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡; ‚–‰ – Ò‡„ËÚÚ‡Î¸Ì˚Â ÒÂÁ˚ ÏÓÁ-
„‡ (ù15, ù16 Ë ù14 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ). 
åí – Ï‡ÏÏËÎÎflÌÓÂ ÚÂÎÓ; åíÂ – Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ; éåí – ÓÒÌÓ‚ÌÓÈ Ï‡ÏÏËÎÎflÌ˚È Ú‡ÍÚ; IV – ˜ÂÚ-
‚ÂÚ˚È ÊÂÎÛ‰Ó˜ÂÍ ÏÓÁ„‡; ( ) – ÏÂ˜ÂÌ˚Â ÌÂÈÓÌ˚ ‚ Í‡Û‰‡Î¸ÌÓÈ ˜‡ÒÚË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡. å‡Ò¯Ú‡·: 200 ÏÍÏ.
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ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ‡Á‚Ë‚‡˛˘ËÈÒfl Ï‡ÏÏËÎÎÓ-
ÚÂ„ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ, ‚ÓÎÓÍÌ‡ ÍÓÚÓÓ„Ó ÒÓ·‡Ì˚
‚ ÓÚ‰ÂÎ¸Ì˚Â Ï‡ÎÂÌ¸ÍËÂ ÔÛ˜ÍË, Ë‰Û˘ËÂ Ô‡‡Î-
ÎÂÎ¸ÌÓ ‰Û„ ‰Û„Û ‰Ó‚ÓÎ¸ÌÓ ÔÎÓÚÌÓ (ËÒ. 1, „).
Ç ÌÂÍÓÚÓ˚ı ÒÎÛ˜‡flı Ì‡ ÍÓÓÌ‡Ì˚ı Ë Ò‡„ËÚÚ‡Î¸-
Ì˚ı ÒÂÁ‡ı ‚ Í‡Û‰‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡
Ó·Ì‡ÛÊË‚‡˛ÚÒfl ÌÂÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â, ÏÂ˜ÂÌÌ˚Â
ÑË-ÄÈ ÌÂÈÓÌ˚ (ËÒ. 1, ‚). éÌË ÌÂ Ó·‡ÁÛ˛Ú „ÛÔÔ
Ë ËÏÂ˛Ú ÍÓÓÚÍËÂ, Â˘Â ÌÂ ‡Á‚ËÚ˚Â ‰ÂÌ‰ËÚ˚. 

ç‡ÌÂÒÂÌËÂ ÑË-ÄÈ ‚ Ó·Î‡ÒÚ¸ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡
‚˚fl‚ÎflÂÚ Ì‡ ù14 ÌÂ ÚÓÎ¸ÍÓ ‚ÓÎÓÍÌ‡ ‚ Ï‡ÏÏËÎÎÓ-
ÚÂ„ÏÂÌÚ‡Î¸ÌÓÏ Ú‡ÍÚÂ, ÌÓ Ë ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â Â-
ÚÓ„‡‰ÌÓ ÏÂ˜ÂÌÌ˚Â ÌÂÈÓÌ˚ ‚ Ó·Î‡ÒÚË Á‡ÍÎ‡‰ÍË
åí (ËÒ. 1, ‰). åÂ˜ÂÌ˚Â ÌÂÈÓÌ˚ ‡ÒÔÓÎ‡„‡˛ÚÒfl
‚ ‚ÂÌÚ‡Î¸ÌÓÈ ˜‡ÒÚË Á‡‰ÌÂ„Ó „ËÔÓÚ‡Î‡ÏÛÒ‡ ÌÂ-
·ÓÎ¸¯ËÏË „ÛÔÔ‡ÏË, ÓÚ ÍÓÚÓ˚ı ÓÚıÓ‰flÚ ÚÓÌÍËÂ
ÔÛ˜ÍË ‡ÍÒÓÌÓ‚. é·˙Â‰ËÌflflÒ¸, ÓÌË Ó·‡ÁÛ˛Ú ÓÒ-
ÌÓ‚ÌÓÈ Ï‡ÏÏËÎÎflÌ˚È Ú‡ÍÚ, ÍÓÚÓ˚È ÔÂÂıÓ-
‰ËÚ ‚ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ.

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÏÂ˜ÂÌÌ˚ı ÑË-ÄÈ ÒÚÛÍÚÛ ‚
ÏÓÁ„Û Í˚Ò Ì‡ ÒÚ‡‰Ëflı ù19–ù21. å‡ÏÏËÎÎÓ-ÚÂ„-
ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ Ì‡ ˝ÚËı ÒÓÍ‡ı ıÓÓ¯Ó ‚˚‡-
ÊÂÌ. ç‡ ÌÂ·ÓÎ¸¯ÓÏ ‡ÒÒÚÓflÌËË ÓÚ åí ÓÚ ÌÂ„Ó ÓÚ-

ıÓ‰ËÚ ‚ ÓÒÚÓ‰ÓÒ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË ÍÓÏÔ‡ÍÚ-
Ì˚È ÔÛ˜ÓÍ ‚ÓÎÓÍÓÌ, ÔÂ‰ÒÚ‡‚Îfl˛˘ËÈ ÒÓ·ÓÈ
‡ÒÚÛ˘ËÈ Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË˜ÂÒÍËÈ Ú‡ÍÚ (ËÒ. 2, ‡).
Ç Í‡Û‰‡Î¸ÌÓÈ ̃ ‡ÒÚË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ÒÂ‰Ë ‚ÓÎÓÍÓÌ
Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ ‚˚fl‚ÎflÂÚÒfl
„ÛÔÔ‡ ÂÚÓ„‡‰ÌÓ ÏÂ˜ÂÌÌ˚ı ÌÂÈÓÌÓ‚ Ò ‡Á‚Ë-
‚‡˛˘ËÏËÒfl ‰ÂÌ‰ËÚ‡ÏË (ËÒ. 2, ·).

äÓÏÂ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ë Ï‡ÏÏËÎ-
ÎÓ-Ú‡Î‡ÏË˜ÂÒÍÓ„Ó Ú‡ÍÚÓ‚ Ì‡ ù19–ù21 Ì‡ÌÂÒÂÌËÂ
Ï‡ÍÂ‡ ‚ åí ÔË‚Ó‰ËÚ Í ÏÂ˜ÂÌË˛ ÚÓÌÍÓ„Ó ÔÛ˜Í‡
‚ÓÎÓÍÓÌ, ÔÓÒÎÂÊË‚‡˛˘Â„ÓÒfl ÓÚ åí ‰Ó ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ‚ÂÌÚ‡Î¸ÌÂÂ
Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ (ËÒ. 2, ‚). ãÓ-
Í‡ÎËÁ‡ˆËfl Ó·Ì‡ÛÊÂÌÌÓ„Ó ÔÛ˜Í‡ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ
Ú‡ÍÚÛ, ÓÔËÒ‡ÌÌÓÏÛ Û ‚ÁÓÒÎ˚ı Í˚Ò Í‡Í Ï‡ÏÏËÎ-
ÎflÌ‡fl ÌÓÊÍ‡. 

ç‡ÌÂÒÂÌËÂ Ï‡ÍÂ‡ ‚ Ó·Î‡ÒÚ¸ ÔÓÍ˚¯ÍË ÒÂ‰-
ÌÂ„Ó ÏÓÁ„‡ Ì‡ ÚÂı ÊÂ ÒÓÍ‡ı ‚˚fl‚ÎflÂÚ ÏÌÓ„Ó˜ËÒ-
ÎÂÌÌ˚Â ÑË-ÄÈ-ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÌÂ‚Ì˚Â ‚ÓÎÓÍÌ‡
‚ ÒÓÒÚ‡‚Â ‡ÁÌ˚ı ÔÓ‚Ó‰fl˘Ëı ÒËÒÚÂÏ. èË ˝ÚÓÏ
Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸Ì˚È Ú‡ÍÚ ÔÓÒÎÂÊË‚‡ÂÚÒfl
‰Ó åí, ‚ÂÒ¸ Ó·˙ÂÏ ÍÓÚÓ˚ı Á‡ÔÓÎÌfl˛Ú ÂÚÓ-
„‡‰ÌÓ ÏÂ˜ÂÌÌ˚Â ÌÂÈÓÌ˚. é‰ÌÓ‚ÂÏÂÌÌÓ Í‡ÒË-

‡ ·

‚ „

åíÂ

åí
åí

í

åíÂ

åíÂ

åç

åí‡

åí

åí‡

êËÒ. 2. Ç˚fl‚ÎÂÌËÂ ÔÓ‚Ó‰fl˘Ëı Ú‡ÍÚÓ‚ åí Ì‡ Ò‡„ËÚÚ‡Î¸Ì˚ı ÒÂÁ‡ı ÏÓÁ„‡ Ì‡ ÔÓÁ‰ÌËı ÔÂÌ‡Ú‡Î¸Ì˚ı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl:
‡, „ – ù19; ·, ‚ – ù21. 
åç – Ï‡ÏÏËÎÎflÌ‡fl ÌÓÊÍ‡; åí‡ – Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË˜ÂÒÍËÈ Ú‡ÍÚ; í – ÏÂÒÚÓ Ì‡ÌÂÒÂÌËfl ÑË-ÄÈ Ì‡ ÚÂ„ÏÂÌÚ‡Î¸ÌÛ˛ Ó·-
Î‡ÒÚ¸ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡; ÓÒÚ‡Î¸Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 1. å‡Ò¯Ú‡·: 200 ÏÍÏ.

åíÂ

åí‡
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‡

åíe BT

ÑT

åT

åTÂ

éåí

åç

Çí

åç

Çí

Ñí
Çí

· ‚

‰

Â„

åí

Ê Á

êËÒ. 3. îÓÏËÓ‚‡ÌËÂ ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â ÉÛ‰‰ÂÌ‡ (fl‰Â ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡) Ì‡ ÔÓÒÚÌ‡Ú‡Î¸Ì˚ı (è) ÒÚ‡‰Ëflı
‡Á‚ËÚËfl: ‡ – è1, „ÛÔÔ‡ ÌÂÈÓÌÓ‚, ÂÚÓ„‡‰ÌÓ ÏÂ˜ÂÌÌ˚ı ÑË-ÄÈ, Ì‡ Ò‡„ËÚÚ‡Î¸ÌÓÏ ÒÂÁÂ Í‡Û‰‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÂ‰ÌÂ„Ó
ÏÓÁ„‡; ·–Á – è10, ÍÓÓÌ‡Ì˚Â (·, ‚) Ë Ò‡„ËÚÚ‡Î¸Ì˚Â („–Á) ÒÂÁ˚.
Çí – ‚ÂÌÚ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸ÌÓÂ fl‰Ó; Ñí – ‰ÓÒ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸ÌÓÂ fl‰Ó; ÓÒÚ‡Î¸Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 2.
å‡Ò¯Ú‡·: ‡–‚, ‰–Á – 200 ÏÍÏ; „ – 1 ÏÏ. 

åç
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ÚÂÎ¸ Ó·Ì‡ÛÊË‚‡ÂÚÒfl Ë ‚ ‚ÓÎÓÍÌ‡ı Ï‡ÏÏËÎÎÓ-Ú‡-
Î‡ÏË˜ÂÒÍÓ„Ó Ú‡ÍÚ‡ (ËÒ. 2, „). 

ê‡ÒÔÂ‰ÂÎÂÌËÂ ÏÂ˜ÂÌÌ˚ı ÑË-ÄÈ ÒÚÛÍÚÛ ‚
ÏÓÁ„Û Í˚Ò Ì‡ ÒÚ‡‰Ëflı è1–è10. ç‡ è1–è2 ˜ËÒÎÓ
ÏÂ˜ÂÌ˚ı ÌÂÈÓÌÓ‚ ‚ ÚÂ„ÏÂÌÚ‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÂ‰-
ÌÂ„Ó ÏÓÁ„‡ Û‚ÂÎË˜Ë‚‡ÂÚÒfl. ÉÛÔÔ‡ ÂÚÓ„‡‰ÌÓ
ÏÂ˜ÂÌÌ˚ı ÌÂÈÓÌÓ‚, ÓÍÛÊÂÌÌ˚ı ÒÂÚ¸˛ ÚÓÌÍËı
ÏÂ˜ÂÌ˚ı ‚ÓÎÓÍÓÌ, ÔËÓ·ÂÚ‡ÂÚ ÓÍÛ„ÎÛ˛ ÙÓÏÛ
Ò ˜ÂÚÍÓÈ „‡ÌËˆÂÈ (ËÒ. 3, ‡). íÂÎ‡ ÌÂÈÓÌÓ‚ Á‡ÌË-
Ï‡˛Ú ÌÂ ‚ÂÒ¸ Ó·˙ÂÏ ÙÓÏËÛ˛˘Â„ÓÒfl fl‰‡, ‡ ‡Ò-
ÔÓÎ‡„‡˛ÚÒfl ˝ÍÒˆÂÌÚË˜ÌÓ.

ç‡ è10 ‚ ÒÂ‰ÌÂÏ ÏÓÁ„Û ÓÚ˜ÂÚÎË‚Ó ‚˚fl‚Îfl˛Ú-
Òfl ‰‚Â „ÛÔÔ˚ ÂÚÓ„‡‰ÌÓ ÏÂ˜ÂÌÌ˚ı ÌÂÈÓÌÓ‚,
ÔÂ‰ÔÓÎÓÊËÚÂÎ¸ÌÓ ÔËÌ‡‰ÎÂÊ‡˘Ëı ‰ÓÒ‡Î¸ÌÓÏÛ
Ë ‚ÂÌÚ‡Î¸ÌÓÏÛ ÚÂ„ÏÂÌÚ‡Î¸Ì˚Ï fl‰‡Ï. éÌË ‡Ò-
ÔÓÎ‡„‡˛ÚÒfl Ó‰ÌÓ Ì‡‰ ‰Û„ËÏ ·ÎËÁÍÓ Í ÒÂ‰ÌÂÈ ÎË-
ÌËË ÏÓÁ„‡ (ËÒ. 3, ·, ‚). ç‡ Ò‡„ËÚÚ‡Î¸Ì˚ı ÒÂÁ‡ı
‚Ë‰ÌÓ, ˜ÚÓ ÔÛ˜ÍË Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó
Ú‡ÍÚ‡ ‚ıÓ‰flÚ ‚ ‚ÂÌÚ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸ÌÓÂ fl‰Ó
(ËÒ. 3, „, ‰), „‰Â ÓÌË ‚ÂÚ‚flÚÒfl, ‡ ˜‡ÒÚ¸ Ëı ‚‡ÒÚ‡ÂÚ
‚ ‰ÓÒ‡Î¸ÌÓÂ ÚÂ„ÏÂÌÚ‡Î¸ÌÓÂ fl‰Ó, Ó·‡ÁÛfl ‚ ÌÂÏ
ÒÂÚ¸ ÚÂÏËÌ‡Î¸Ì˚ı ‚ÂÚ‚ÎÂÌËÈ (ËÒ. 3, ‰, Â). ÅÓÎ¸-
¯ËÌÒÚ‚Ó ÑË-ÄÈ-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÌÂÈÓÌÓ‚ ÎÓÍ‡-
ÎËÁÛÂÚÒfl ‚ Í‡Û‰‡Î¸ÌÓÈ ˜‡ÒÚË ‚ÂÌÚ‡Î¸ÌÓ„Ó ÚÂ„-
ÏÂÌÚ‡Î¸ÌÓ„Ó fl‰‡. çÂÈÓÌ˚ ‰ÓÒ‡Î¸ÌÓ„Ó ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓ„Ó fl‰‡ ‡ÒÔÓÎ‡„‡˛ÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚
‚ÂÌÚ‡Î¸ÌÓÈ Â„Ó Ó·Î‡ÒÚË (ËÒ. 3, Â).

ä è10 ˜ËÒÎÓ ‚ÓÎÓÍÓÌ ‚ ÒÓÒÚ‡‚Â Ï‡ÏÏËÎÎflÌÓÈ
ÌÓÊÍË Á‡ÏÂÚÌÓ ‚ÓÁ‡ÒÚ‡ÂÚ, Ë ÓÌË ˜ÂÚÍÓ ÔÓÒÎÂ-
ÊË‚‡˛ÚÒfl ÓÚ ‚ÂÌÚ‡Î¸ÌÓ„Ó ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó fl‰‡
‰Ó åí (ËÒ. 3, Ê, Á). 

éÅëìÜÑÖçàÖ 

å˚ ‚ÔÂ‚˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ÓÔËÒ‡ÎË ‡Á‚Ë-
ÚËÂ ÓÒÌÓ‚Ì˚ı ÔÓ‚Ó‰fl˘Ëı ÒËÒÚÂÏ, Ò‚flÁ˚‚‡˛˘Ëı
åí Ò ÚÂ„ÏÂÌÚ‡Î¸ÌÓÈ Ó·Î‡ÒÚ¸˛ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Û
Í˚Ò, ‡ Ú‡ÍÊÂ ÙÓÏËÓ‚‡ÌËÂ ‚ÂÌÚ‡Î¸ÌÓ„Ó Ë ‰Ó-
Ò‡Î¸ÌÓ„Ó ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ò
ÔÓÏÓ˘¸˛ ÏÂÚÓ‰‡ Ú‡ÌÒÔÓÚ‡ Í‡·ÓˆË‡ÌËÌÓ‚˚ı
Í‡ÒËÚÂÎÂÈ. ä‡Í ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ Ì‡ÏË ‡ÌÂÂ
(Makarenko et al., 2000, 2001), ‰‡ÌÌ˚È ÏÂÚÓ‰ ‰‡ÂÚ
ıÓÓ¯ËÂ ÂÁÛÎ¸Ú‡Ú˚ ÔË ËÁÛ˜ÂÌËË ‚ÌÛÚËÏÓÁ„Ó-
‚˚ı Ò‚flÁÂÈ, ‚ ÚÓÏ ˜ËÒÎÂ Ë Û ÔÎÓ‰Ó‚ Í˚Ò. Ç Ì‡ÒÚÓ-
fl˘ÂÈ ‡·ÓÚÂ Ì‡ÌÂÒÂÌËÂ ÑË-ÄÈ ÓÒÛ˘ÂÒÚ‚ÎflÎÓÒ¸ ‚
ÔÓÍÓÎ ‚ÂÌÚ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË åí. ùÚÓ Ó·ÂÒ-
ÔÂ˜Ë‚‡ÂÚ ÏÂ˜ÂÌËÂ ‚ÒÂ„Ó Ï‡ÏÏËÎÎflÌÓ„Ó ÚÂÎ‡ Ë
‚˚fl‚ÎÂÌËÂ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı Ò‚flÁÂÈ. í‡-
ÍÓÂ Ì‡ÌÂÒÂÌËÂ ÔÓÁ‚ÓÎflÂÚ ÓˆÂÌË‚‡Ú¸ ÚÓ˜ÌÓÒÚ¸ Ì‡-
ÎÓÊÂÌËfl Ï‡ÍÂ‡, Ú‡Í Í‡Í ÔË Ì‡ÌÂÒÂÌËË ÍË-
ÒÚ‡ÎÎÓ‚ Ì‡ Ó·Î‡ÒÚ¸ Á‡ÍÎ‡‰ÍË åí ‰‡ÊÂ Ì‡ ù14 ıÓ-
Ó¯Ó ‚˚fl‚ÎflÂÚÒfl ÓÒÌÓ‚ÌÓÈ Ï‡ÏÏËÎÎflÌ˚È
Ú‡ÍÚ, fl‚Îfl˛˘ËÈÒfl Ì‡˜‡ÎÓÏ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓ„Ó Ë Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË˜ÂÒÍÓ„Ó Ú‡ÍÚÓ‚.
å˚ ÔÓÍ‡Á‡ÎË, ̃ ÚÓ Ì‡˜ËÌ‡fl Ò ù19 ÒÙÓÏËÓ‚‡ÌÌ‡fl
Í‡ÔÒÛÎ‡ åí ÔÂÔflÚÒÚ‚ÛÂÚ ‡ÒÔÓÒÚ‡ÌÂÌË˛ ÑË-ÄÈ
Á‡ Ëı ÔÂ‰ÂÎ˚, ÂÒÎË ÔË Ì‡ÌÂÒÂÌËË ÍËÒÚ‡ÎÎÓ‚ ‚
ÔÓÍÓÎ ‚ÂÌÚ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË åí ÌÂÚ ‰ÓÔÓÎ-

ÌËÚÂÎ¸ÌÓ„Ó ÔÓ‚ÂÊ‰ÂÌËfl Í‡ÔÒÛÎ˚. àÏÂÌÌÓ ‚ ÔÂ-
‰ÂÎ‡ı Í‡ÔÒÛÎ˚ ÔË Ì‡ÌÂÒÂÌËË Ï‡ÍÂ‡ Ì‡ ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÛ˛ Ó·Î‡ÒÚ¸ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ·˚ÎË ‚˚fl‚ÎÂÌ˚
ÌÂÈÓÌ˚ – ËÒÚÓ˜ÌËÍË ÔÓÂÍˆËÈ Ì‡ ÚÂ„ÏÂÌÚ‡Î¸-
Ì˚Â fl‰‡. 

èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔÓ‰Ú‚Â‰ËÎË ËÏÂ˛-
˘ËÂÒfl ÔÂ‰ÒÚ‡‚ÎÂÌËfl Ó ‡ÌÌÂÏ ‡Á‚ËÚËË Ï‡ÏÏËÎ-
ÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ ‚ ÏÓÁ„Û Ï˚¯ÂÈ Ë Í˚Ò
(Cajal, 1911; Easter, Ross, 1993; Mastick, Easter,
1996). í‡ÍËÏ Ó·‡ÁÓÏ, ‡ÍÒÓÌ˚ ÌÂÈÓÌÓ‚ åí Ì‡˜Ë-
Ì‡˛Ú ‡ÒÚË Ë Ó·‡ÁÛ˛Ú Ú‡ÍÚ Â˘Â ‰Ó ÚÓ„Ó, Í‡Í
Ï‡ÏÏËÎÎflÌÓÂ ÚÂÎÓ ÒÙÓÏËÛÂÚÒfl ‚ Ò‡ÏÓÒÚÓfl-
ÚÂÎ¸ÌÓÂ, ÓÍÛÊÂÌÌÓÂ ‚ÓÎÓÍÓÌÌÓÈ Í‡ÔÒÛÎÓÈ Ó·‡-
ÁÓ‚‡ÌËÂ ÏÓÁ„‡. 

èÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï, Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌ-
Ú‡Î¸Ì˚È Ú‡ÍÚ Ó·‡ÁÓ‚‡Ì ÚÓÎ¸ÍÓ ‚ÓÎÓÍÌ‡ÏË åí
(Cajal, 1911; Petrovicky, 1973; Cruce, 1977; Allen,
Hopkins, 1990; Hayakawa, Zyo, 1990b), ‡ Ï‡ÏÏËÎ-
ÎflÌ‡fl ÌÓÊÍ‡ – ÚÓÎ¸ÍÓ ‚ÓÎÓÍÌ‡ÏË ÚÂ„ÏÂÌÚ‡Î¸-
Ì˚ı fl‰Â ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ (Petrovicky, 1973; Allen,
Hopkins, 1989; Hayakawa, Zyo, 1991). àÒÔÓÎ¸ÁÓ‚‡Ì-
Ì˚È Ì‡ÏË ÏÂÚÓ‰ ÌÂ ÔÓÁ‚ÓÎflÂÚ ‡ÁÎË˜‡Ú¸ ˝ÙÙÂ-
ÂÌÚÌ˚Â Ë ‡ÙÙÂÂÌÚÌ˚Â ‚ÓÎÓÍÌ‡, ÔÓÒÍÓÎ¸ÍÛ
Ï‡ÍÂ ‡ÒÔÓÒÚ‡ÌflÂÚÒfl ÔÓ ÏÂÏ·‡Ì‡Ï ÌÂÈÓ-
ÌÓ‚ ‚ Ó·ÓËı Ì‡Ô‡‚ÎÂÌËflı. é‰Ì‡ÍÓ ‚˚fl‚ÎÂÌËÂ ÍÓ-
ÌÛÒÓ‚ ÓÒÚ‡ Ì‡ ÍÓÌˆ‡ı ‡ÍÒÓÌÓ‚ Ï‡ÏÏËÎÎÓ-ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ Ì‡ ù14–ù19 ÔË ·ÓÎ¸¯Ëı Û‚ÂÎË˜Â-
ÌËflı ÏËÍÓÒÍÓÔ‡ ÔÓ‰Ú‚ÂÊ‰‡ÂÚ Ì‡ÎË˜ËÂ
˝ÙÙÂÂÌÚÌ˚ı ‚ÓÎÓÍÓÌ ‚ Â„Ó ÒÓÒÚ‡‚Â. óÚÓ Í‡Ò‡ÂÚÒfl
Ï‡ÏÏËÎÎflÌÓÈ ÌÓÊÍË, ÚÓ ÓÌ‡ ‚˚fl‚ÎflÂÚÒfl ‚ ÏÓÁ„Û
Í˚Ò Ì‡˜ËÌ‡fl Ò ù19, ÍÓ„‰‡ Ó·Ì‡ÛÊË‚‡˛ÚÒfl Ë ÌÂÈ-
ÓÌ˚ ‰ËÙÙÂÂÌˆËÛ˛˘ËıÒfl ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â.

èÓ ÂÁÛÎ¸Ú‡Ú‡Ï ‡‰ËÓ‡‚ÚÓ„‡ÙË˜ÂÒÍËı ËÒÒÎÂ-
‰Ó‚‡ÌËÈ (Altman, Bayer, 1980), ÌÂÈÓÌ˚ ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ó·‡ÁÛ˛ÚÒfl ÏÂÊ-
‰Û ù13–ù15. å˚ Ó·Ì‡ÛÊËÎË, ˜ÚÓ ÔË Ì‡ÌÂÒÂÌËË
Ï‡ÍÂ‡ ‚ Ó·Î‡ÒÚ¸ åí ÔÂ‚˚Â ÏÂ˜ÂÌ˚Â ÌÂÈÓÌ˚
‚ ÒÂ‰ÌÂÏ ÏÓÁ„Û ‚˚fl‚Îfl˛ÚÒfl ÛÊÂ Ì‡ ù14. é‰Ì‡ÍÓ
Ì‡ ‰‡ÌÌÓÏ ÒÓÍÂ ‡Á‚ËÚËfl ËÁ-Á‡ ÓÚÒÛÚÒÚ‚Ëfl Û åí
‚ÓÎÓÍÓÌÌÓÈ Í‡ÔÒÛÎ˚ Ï‡ÍÂ ÔË Ì‡ÌÂÒÂÌËË ‡Ò-
ÔÓÒÚ‡ÌflÂÚÒfl Ë Ì‡ ÒÓÒÂ‰ÌËÂ Ó·Î‡ÒÚË. ùÚÓ ÏÓÊÂÚ
ÔË‚Ó‰ËÚ¸ Í ÓÍ‡¯Ë‚‡ÌË˛ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı
ÒÚÛÍÚÛ, ÌÂ ÓÚÌÓÒfl˘ËıÒfl Ë ÌÂ Ò‚flÁ‡ÌÌ˚ı Ò Ó·Î‡-
ÒÚ¸˛ Á‡ÍÎ‡‰ÍË åí. ç‡ ù19–ù21 ÔË ÔÓÔ‡‰‡ÌËË
ÑË-ÄÈ ÚÓÎ¸ÍÓ ‚ åí ‚ ÒÂ‰ÌÂÏ ÏÓÁ„Û Ó·Ì‡ÛÊË‚‡-
ÂÚÒfl ˜ÂÚÍ‡fl „ÛÔÔ‡ ÏÂ˜ÂÌ˚ı ÌÂÈÓÌÓ‚, ÍÓÚÓ‡fl
ÔÂ‰ÔÓÎÓÊËÚÂÎ¸ÌÓ fl‚ÎflÂÚÒfl Á‡ÍÎ‡‰ÍÓÈ ÚÂ„ÏÂÌ-
Ú‡Î¸Ì˚ı fl‰Â. ùÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl ÚÂÏ, ̃ ÚÓ ËÏÂÌ-
ÌÓ Ì‡ ˝ÚËı ÒÓÍ‡ı ÑË-ÄÈ ÓÍ‡¯Ë‚‡ÂÚ Ë Ï‡ÏÏËÎ-
ÎflÌÛ˛ ÌÓÊÍÛ. 

äÓÏÂ ÓÔËÒ‡ÌÌ˚ı Ú‡ÍÚÓ‚, Ò‚flÁ˚‚‡˛˘Ëı åí
ÒÓ ÒÂ‰ÌËÏ ÏÓÁ„ÓÏ, Ì‡ÌÂÒÂÌËÂ Ï‡ÍÂ‡ Ì‡ ÚÂ„ÏÂÌ-
Ú‡Î¸ÌÛ˛ Ó·Î‡ÒÚ¸ ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ì‡˜ËÌ‡fl Ò ù19
‚˚fl‚ÎflÂÚ ‡ÒÚÛ˘ËÈ Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË˜ÂÒÍËÈ
Ú‡ÍÚ. ùÚÓ fl‚ÎflÂÚÒfl ÔÓ‰Ú‚ÂÊ‰ÂÌËÂÏ ÍÎ‡ÒÒË˜Â-
ÒÍËı ÔÂ‰ÒÚ‡‚ÎÂÌËÈ Ó ÚÓÏ, ˜ÚÓ Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË-
˜ÂÒÍËÈ Ú‡ÍÚ Ó·‡ÁÓ‚‡Ì ÍÓÎÎ‡ÚÂ‡ÎflÏË ‡ÍÒÓÌÓ‚
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ÌÂÈÓÌÓ‚ Ï‡ÏÏËÎÎflÌ˚ı ÚÂÎ (Van der Kooy et al.,
1978; Takeuchi et al., 1985; Hayakawa, Zyo, 1989). 

ê‡Á‚ËÚËÂ ‚ÌÛÚËÏÓÁ„Ó‚˚ı Ò‚flÁÂÈ ‚ ÔÓˆÂÒÒÂ
ÓÌÚÓ„ÂÌÂÁ‡ ÓÔÂ‰ÂÎflÂÚÒfl ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ÏË Ù‡Í-
ÚÓ‡ÏË (Tessier-Lavigne, Goodman, 1996). Ç˚fl‚ÎÂÌ
fl‰ Â„ÛÎflÚÓÌ˚ı „ÂÌÓ‚, ˝ÍÒÔÂÒÒËfl ÍÓÚÓ˚ı ÌÂ-
Ó·ıÓ‰ËÏ‡ ‰Îfl ÙÓÏËÓ‚‡ÌËfl ‡ÍÒÓÌ‡Î¸Ì˚ı ÔÓÂÍ-
ˆËÈ. í‡Í, ‰Îfl Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË˜ÂÒÍÓ„Ó Ú‡ÍÚ‡
Ó‰ÌËÏ ËÁ Ú‡ÍËı „ÂÌÓ‚ fl‚ÎflÂÚÒfl Pax-6. Ç Â„Ó ÓÚÒÛÚ-
ÒÚ‚ËÂ Û Ï˚¯ÂÈ ÌÂ ‡Á‚Ë‚‡ÂÚÒfl Ï‡ÏÏËÎÎÓ-Ú‡Î‡ÏË-
˜ÂÒÍËÈ Ú‡ÍÚ, ıÓÚfl ÓÌ ÌÂ ‚ÎËflÂÚ Ì‡ ‡Á‚ËÚËÂ Ï‡Ï-
ÏËÎÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ (Valverde et al.,
2000). Ç ÚÓ ÊÂ ‚ÂÏfl Ú‡ÌÒÍËÔˆËÓÌÌ˚È Ù‡ÍÚÓ
Myf5 – ˜ÎÂÌ ÒÂÏÂÈÒÚ‚‡ ÏËÓ„ÂÌÌ˚ı Â„ÛÎflÚÓÌ˚ı
Ù‡ÍÚÓÓ‚ MRF – ÌÂÓÊË‰‡ÌÌÓ ÓÍ‡Á‡ÎÒfl ‡ÍÒÓÌ‡Î¸-
Ì˚Ï Ï‡ÍÂÓÏ ‡Á‚Ë‚‡˛˘Â„ÓÒfl Ï‡ÏÏËÎÎÓ-ÚÂ„-
ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ (Daubas et al., 2000). 

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‡ÙÙÂÂÌÚ˚ fl‰Â ÔÓÍ˚¯ÍË
ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ÏÓ„ÛÚ Ó·‡ÁÓ‚˚‚‡Ú¸ ÚÓÏÓÁÌ˚Â
ÒËÌ‡ÔÒ˚ Ì‡ ÌÂÈÓÌ‡ı åí (Allen, Hopkins, 1989;
Hayakawa, Zyo, 1991, 1992; Wirtshafter, Stratford,
1993), ‚ ÚÓ ‚ÂÏfl Í‡Í ‡ÍÒÓÌ˚ åí Ó·‡ÁÛ˛Ú ‡ÒËÏ-
ÏÂÚË˜Ì˚Â ÒËÌ‡ÔÒ˚ Ì‡ ÌÂÈÓÌ‡ı fl‰Â ÔÓÍ˚¯ÍË
ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ (Allen, Hopkins, 1990; Hayakawa,
Zyo, 1990a, b), ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ‚ÓÁ·ÛÊ‰‡˛-
˘ÂÏ ı‡‡ÍÚÂÂ ˝ÚËı ÒËÌ‡ÔÒÓ‚. ëÛ˘ÂÒÚ‚Û˛Ú ÔÂ‰-
ÒÚ‡‚ÎÂÌËfl, ˜ÚÓ ÂˆËÔÓÍÌ˚Â Ò‚flÁË ÏÂÊ‰Û åí Ë
fl‰‡ÏË ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ÙÛÌÍˆËÓÌËÛ-
˛Ú ‚ Í‡˜ÂÒÚ‚Â ÔÂÚÎË Ó·‡ÚÌÓÈ Ò‚flÁË (Gonzalo-Ruiz
et al., 1999; Kocsis et al., 2001), fl‚Îfl˛˘ÂÈÒfl ‚‡Ê-
Ì˚Ï ˝ÎÂÏÂÌÚÓÏ ÎËÏ·Ë˜ÂÒÍÓÈ ÒËÒÚÂÏ˚ ÏÓÁ„‡. èÓ-
ÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‰‡ÌÌ˚Â „Ó‚ÓflÚ Ó ÚÓÏ, ˜ÚÓ ˝Ú‡ ÒË-
ÒÚÂÏ‡ Ó·‡ÚÌ˚ı Ò‚flÁÂÈ Ì‡˜ËÌ‡ÂÚ ÙÓÏËÓ‚‡Ú¸Òfl
Â˘Â ‰Ó ÓÊ‰ÂÌËfl. é‰Ì‡ÍÓ ÚÓÎ¸ÍÓ ÔÓÒÎÂ ÓÊ‰ÂÌËfl
ÔÓËÒıÓ‰ËÚ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÂÂ ‡Á‚ËÚËÂ, ‚ÍÎ˛˜‡˛-
˘ÂÂ ‰ËÙÙÂÂÌˆËÓ‚ÍÛ ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â ÒÂ‰ÌÂ-
„Ó ÏÓÁ„‡. äÓÎË˜ÂÒÚ‚Ó ÏÂ˜ÂÌ˚ı ‚ÓÎÓÍÓÌ Ï‡ÏÏËÎ-
ÎflÌÓÈ ÌÓÊÍË ‚ÓÁ‡ÒÚ‡ÂÚ ÔÓÔÓˆËÓÌ‡Î¸ÌÓ Û‚ÂÎË-
˜ÂÌË˛ ˜ËÒÎ‡ ÌÂÈÓÌÓ‚ ‚ ÌËı. íÓÎ¸ÍÓ Í è10
ÔÓËÒıÓ‰ËÚ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓÂ ÙÓÏËÓ‚‡ÌËÂ Ï‡ÏÏËÎ-
ÎÓ-ÚÂ„ÏÂÌÚ‡Î¸ÌÓ„Ó Ú‡ÍÚ‡ Ë Ï‡ÏÏËÎÎflÌÓÈ ÌÓÊÍË.

í‡ÍËÏ Ó·‡ÁÓÏ, Ï˚ ‚ÔÂ‚˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ
ÓÔËÒ‡ÎË ÙÓÏËÓ‚‡ÌËÂ ÂˆËÔÓÍÌ˚ı Ò‚flÁÂÈ åí Ò
Ó·Î‡ÒÚ¸˛ ÔÓÍ˚¯ÍË ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ Ë ÙÓÏËÓ-
‚‡ÌËÂ ÚÂ„ÏÂÌÚ‡Î¸Ì˚ı fl‰Â ÒÂ‰ÌÂ„Ó ÏÓÁ„‡ ‚ ÔÓ-
ˆÂÒÒÂ ÔÂËÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ Í˚Ò. 
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Abstract—Development of direct axonal connections of the hypothalamic mammillary bodies with ventral and
dorsal tegmental nuclei of Gudden was studied on fixed rat brains from day 14 of embryonic development until
day 10 of postnatal development using the method of diffusion of the lipophilic fluorescent carbocyanine tracer
1,1'-dioctadecyl-3,3,3',3'-tetramethylindocarbocyanine perchlorate along the neuronal membranes. The tracer
was inserted into the mammillary bodies or into the tegmentum and after incubation in a fixative fluorescent
nerve cells and nerve fibers were visualized in the brain tissue. The mammillotegmental tract was found to start
developing earlier than other conducting systems of the mammillary bodies. On days 14-15 of embryonic de-
velopment, it was visualized as a bundle of axons running from the mammillary bodies caudally to the mid-
brain. A group of neurons in the midbrain tegmentum and their axons going to the mammillary bodies via the
mammillary peduncle were first visualized on day 19 of embryonic development. The mammillotegmental tract
and mammillary peduncle developed progressively from the moment of birth. Ventral and dorsal tegmental nu-
clei were formed in the midbrain by day 10 of the postnatal development. Thus, the formation of reciprocal
connections of the mammillary bodies with midbrain tegmental nuclei was first described during perinatal de-
velopment in rats.

Key words: hypothalamus, mammillary bodies, ventral and dorsal tegmental nuclei of midbrain, axonal con-
nections, carbocyanine tracer DiI, ontogenesis, rats. 


