
éçíéÉÖçÖá, 2007, ÚÓÏ 38, ‹ 5, Ò. 380–385

380

1 àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÒÂÚ˜‡ÚÍ‡ „Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ ÒÓ‰Â-
ÊËÚ Í‡ÓÚËÌÓË‰˚ Î˛ÚÂËÌ Ë ÁÂ‡ÍÒ‡ÌÚËÌ – ÔË„ÏÂÌ-
Ú˚ ÊÂÎÚÓ„Ó ˆ‚ÂÚ‡. å‡ÍÒËÏ‡Î¸Ì‡fl ÍÓÌˆÂÌÚ‡ˆËfl
˝ÚËı ÔË„ÏÂÌÚÓ‚ ÒÓÒÂ‰ÓÚÓ˜ÂÌ‡ ‚ ÂÂ Ï‡ÍÛÎflÌÓÈ
Ó·Î‡ÒÚË – ÊÂÎÚÓÏ ÔflÚÌÂ (ÓÍÓÎÓ 70% ÓÚ Ëı Ó·˘Â„Ó
ÒÓ‰ÂÊ‡ÌËfl ‚ „Î‡ÁÛ). àÏ ÓÚ‚Ó‰ËÚÒfl ÓÎ¸ Ò‚ÂÚÓ-
ÙËÎ¸Ú‡, Á‡˘Ë˘‡˛˘Â„Ó ÁËÚÂÎ¸Ì˚Â ÍÎÂÚÍË ÓÚ
ÔÓ‚ÂÊ‰‡˛˘Â„Ó ‰ÂÈÒÚ‚Ëfl ÒËÌÂ„Ó Ò‚ÂÚ‡, ‡ Ú‡ÍÊÂ
ÓÎ¸ ˝ÙÙÂÍÚË‚Ì˚ı ‡ÌÚËÓÍÒË‰‡ÌÚÓ‚ (ÒÏ. Ó·ÁÓ:
íÓÙËÏÓ‚‡ Ë ‰., 2003). èÓÏËÏÓ ÒÂÚ˜‡ÚÍË Î˛ÚÂËÌ
Ë ÁÂ‡ÍÒ‡ÌÚËÌ ·˚ÎË Ì‡È‰ÂÌ˚ ‚ ̂ ËÎË‡ÌÓÏ ÚÂÎÂ, ‡-
‰ÛÊÍÂ Ë ıÛÒÚ‡ÎËÍÂ. Ç ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ ÁÂÎÓ-
„Ó „Î‡Á‡ Í‡ÓÚËÌÓË‰˚ Ó·Ì‡ÛÊÂÌ˚ ÌÂ ·˚ÎË
(Bernstein et al., 2001).

ê‡ÌÂÂ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ Û ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡
Ï˚ Ó·Ì‡ÛÊËÎË ·ÂÎÓÍ ‡Î¸·ÛÏËÌ Ë ÔÓÍ‡Á‡ÎË ‚ÓÁ-
‡ÒÚÌÛ˛ ‰ËÌ‡ÏËÍÛ ËÁÏÂÌÂÌËfl Â„Ó ÒÓ‰ÂÊ‡ÌËfl Ì‡
‡ÁÌ˚ı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl Ò Ï‡ÍÒËÏ‡Î¸Ì˚Ï ÁÌ‡˜Â-
ÌËÂÏ ‚Ó ‚ÚÓÓÏ ÚËÏÂÒÚÂ (è‡ÌÓ‚‡, í‡ÚËÍÓÎÓ‚,
2005; Panova et al., 2007). îÛÌÍˆËfl ‡Î¸·ÛÏËÌ‡ ‚
ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ ‚ ‰‡ÌÌ˚È ÔÂËÓ‰ ‡Á‚ËÚËfl
ÓÒÚ‡ÂÚÒfl ÌÂflÒÌÓÈ. ç‡ ˝ÚËı ÊÂ ÒÚ‡‰Ëflı ‡Á‚ËÚËfl

1 ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ˚ ‹ 05-04-49945, 05-03-32775,
05-04-48502‡, 05-04-48026‡) Ë èÓ„‡ÏÏÓÈ éÅç êÄç
“îËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÏÂı‡ÌËÁÏ˚ Â„ÛÎflˆËË ‚ÌÛÚÂÌÌÂÈ ÒÂ-
‰˚ Ë Ó„‡ÌËÁ‡ˆËË ÔÓ‚Â‰ÂÌËfl ÊË‚˚ı ÒËÒÚÂÏ”.

ÒÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ, ÔÓ Ì‡¯ËÏ Ì‡·Î˛‰ÂÌËflÏ, ËÏÂ-
ÂÚ ÊÂÎÚÓ‚‡Ú˚È ˆ‚ÂÚ, ˜ÚÓ ÏÓ„ÎÓ ·˚ ·˚Ú¸ Ó·ÛÒÎÓ‚-
ÎÂÌÓ ÔËÒÛÚÒÚ‚ËÂÏ Í‡ÓÚËÌÓË‰Ó‚.

àÒıÓ‰fl ËÁ ÔÂ‰ÒÚ‡‚ÎÂÌËÈ Ó ÙÛÌÍˆËË ‡Î¸·ÛÏË-
Ì‡ Í‡Í ÔÂÂÌÓÒ˜ËÍ‡ ·ËÓÎÓ„Ë˜ÂÒÍË ‚‡ÊÌ˚ı Ï‡ÍÓ-
ÏÓÎÂÍÛÎ (ÊËÌ˚Â ÍËÒÎÓÚ˚, „ÓÏÓÌ˚, ÏÂÚ‡ÎÎ˚,
‡ÏËÌÓÍËÒÎÓÚ˚, Í‡ÓÚËÌÓË‰˚ Ë Ú. ‰.) (Peters, 1996),
Ï˚ ÔÂ‰ÔÓÎÓÊËÎË, ˜ÚÓ ‡Î¸·ÛÏËÌ, Ó·Ì‡ÛÊË‚‡Â-
Ï˚È ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ „Î‡Á‡ ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡,
ÔÂÂÌÓÒËÚ ‚ ÌÂ„Ó Í‡ÓÚËÌÓË‰˚, ÌÂÓ·ıÓ‰ËÏ˚Â ‰Îfl
‰ËÙÙÂÂÌˆËÓ‚ÍË ÒÂÚ˜‡ÚÍË Ë ÙÓÏËÓ‚‡ÌËfl
ÊÂÎÚÓ„Ó ÔflÚÌ‡. ñÂÎ¸ ‡·ÓÚ˚ – Ó·Ì‡ÛÊÂÌËÂ Ë ËÒ-
ÒÎÂ‰Ó‚‡ÌËÂ Í‡ÓÚËÌÓË‰Ó‚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ
„Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ ‚ ıÓ‰Â ÔÂÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl.

å‡ÚÂË‡Î Ë ÏÂÚÓ‰ËÍ‡

ëÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ ËÁ „Î‡Á ‡·ÓÚË‚Ì˚ı ÔÎÓ‰Ó‚
˜ÂÎÓ‚ÂÍ‡ ËÒÒÎÂ‰Ó‚‡ÎË Ò 13-È ÔÓ 31-˛ ÌÂ‰ ·ÂÂÏÂÌ-
ÌÓÒÚË. èÎÓ‰˚ ÔÓÒÚÛÔ‡ÎË ‚ ç‡Û˜Ì˚È ̂ ÂÌÚ ‡ÍÛ¯Â-
ÒÚ‚‡, „ËÌÂÍÓÎÓ„ËË Ë ÔÂËÌ‡ÚÓÎÓ„ËË êÄåç ËÁ ÎË-
ˆÂÌÁËÓ‚‡ÌÌ˚ı Û˜ÂÊ‰ÂÌËÈ åËÌÁ‰‡‚‡, ‰ÂÈÒÚ‚Û˛-
˘Ëı ‚ ‡ÏÍ‡ı Á‡ÍÓÌÓ‰‡ÚÂÎ¸ÒÚ‚‡ êÓÒÒËÈÒÍÓÈ
îÂ‰Â‡ˆËË Ó· Óı‡ÌÂ Á‰ÓÓ‚¸fl „‡Ê‰‡Ì Ë ‚ ÒÓÓÚ-
‚ÂÚÒÚ‚ËË Ò ÛÚ‚ÂÊ‰ÂÌÌ˚Ï ÔÂÂ˜ÌÂÏ ÏÂ‰ËˆËÌÒÍËı
ÔÓÍ‡Á‡ÌËÈ. ÇÓÁ‡ÒÚ ÔÎÓ‰Ó‚ ÓÔÂ‰ÂÎflÎÒfl ‚‡˜ÓÏ-

ê‡ÌÌÂÂ ˝Ï·ËÓÌ‡Î¸ÌÓÂ 
‡Á‚ËÚËÂ
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Ç ÔÎÓ‰ÌÓÏ ÔÂËÓ‰Â ‡Á‚ËÚËfl ˜ÂÎÓ‚ÂÍ‡ Ò 15-È ÔÓ 28-˛ ÌÂ‰ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ „Î‡Á‡ ‚ÔÂ‚˚Â ·˚ÎË
Ó·Ì‡ÛÊÂÌ˚ Í‡ÓÚËÌÓË‰˚. àı Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ÔËıÓ‰ËÚÒfl Ì‡ 16–22-˛ ÌÂ‰. Ç ÒÚÂÍÎÓ‚Ë‰-
ÌÓÏ ÚÂÎÂ „Î‡Á 31-ÌÂ‰ÂÎ¸Ì˚ı ÔÎÓ‰Ó‚ Í‡ÓÚËÌÓË‰˚ ÛÊÂ ÌÂ Ó·Ì‡ÛÊË‚‡˛ÚÒfl. ì ‚ÁÓÒÎ˚ı Î˛‰ÂÈ Í‡Ó-
ÚËÌÓË‰˚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ Ú‡ÍÊÂ ÌÂ Ó·Ì‡ÛÊËÎË, ˜ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï. åÂ-
ÚÓ‰ÓÏ ‚˚ÒÓÍÓ˝ÙÙÂÍÚË‚ÌÓÈ ÊË‰ÍÓÒÚÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ıÓÏ‡ÚÓ„‡ÙË˜ÂÒÍËÂ
ı‡‡ÍÚÂËÒÚËÍË ˝ÚËı Í‡ÓÚËÌÓË‰Ó‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú Î˛ÚÂËÌÛ Ë ÁÂ‡ÍÒ‡ÌÚËÌÛ, ÍÓÚÓ˚Â fl‚Îfl˛ÚÒfl ı‡-
‡ÍÚÂÌ˚ÏË ÔË„ÏÂÌÚ‡ÏË ÊÂÎÚÓ„Ó Ï‡ÍÛÎflÌÓ„Ó ÔflÚÌ‡ ÒÂÚ˜‡ÚÍË.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: Í‡ÓÚËÌÓË‰˚, Ï‡ÍÛÎflÌ˚È ÔË„ÏÂÌÚ, ‡Î¸·ÛÏËÌ, ÒÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ, ÒÂÚ˜‡ÚÍ‡, ıÛ-
ÒÚ‡ÎËÍ, ‡Á‚ËÚËÂ, ÒÔÂÍÚÓÙÓÚÓÏÂÚËfl, ÇùÜï.
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‡ÍÛ¯ÂÓÏ. èÓ‰ ·ËÌÓÍÛÎflÌÓÈ ÎÛÔÓÈ åÅë-9 ÓÚÂ-
Á‡ÎË ÔÓ ÎËÏ·Û Ó„Ó‚ËˆÛ Ë ‚˚ÌËÏ‡ÎË ÒÚÂÍÎÓ‚Ë‰-
ÌÓÂ ÚÂÎÓ ‚ÏÂÒÚÂ Ò ıÛÒÚ‡ÎËÍÓÏ, ÔÓÒÎÂ ˜Â„Ó ‡ÍÍÛ-
‡ÚÌÓ Û‰‡ÎflÎË ıÛÒÚ‡ÎËÍ Ë Ó˜Ë˘‡ÎË ÒÚÂÍÎÓ‚Ë‰-
ÌÓÂ ÚÂÎÓ ÓÚ ÓÒÚ‡ÚÍÓ‚ ÒÂÚ˜‡ÚÍË. ëÚÂÍÎÓ‚Ë‰ÌÓÂ
ÚÂÎÓ ‚ÁÓÒÎ˚ı Î˛‰ÂÈ ‚ ‚ÓÁ‡ÒÚÂ 21, 25 Ë 48 ÎÂÚ
‚˚‰ÂÎflÎË ËÁ Í‡‰‡‚ÂÌ˚ı „Î‡Á ÔÓÒÎÂ Á‡·Ó‡ Ó„Ó-
‚Ëˆ˚ ‰Îfl ÔÂÂÒ‡‰ÍË. èÓÎÛ˜ÂÌÌ˚Â Ú‡ÍËÏ Ó·‡ÁÓÏ
Ó·‡Áˆ˚ ı‡ÌËÎË ÔË ÚÂÏÔÂ‡ÚÛÂ –20°ë ‰Ó ÔÓ-
‚Â‰ÂÌËfl ‰‡Î¸ÌÂÈ¯Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl.

èÓÁ‡˜ÌÓÒÚ  ̧ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ÓˆÂÌË‚‡ÎË Ì‡
ÏËÍÓÒÍÓÔË˜ÂÒÍËı ÔÂÔ‡‡Ú‡ı Ò ÔÓÏÓ˘¸  ̨ ÏËÍÓ-
ÒÔÂÍÚÓÙÓÚÓÏÂÚ‡ (ÉÓ‚‡‰Ó‚ÒÍËÈ, áÛÂ‚‡, 2000) ‚ ‰Ë‡-
Ô‡ÁÓÌÂ ‰ÎËÌ ‚ÓÎÌ 350–750 ÌÏ Ò ÔÓÓ„Ó‚ÓÈ ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸ÌÓÒÚ¸  ̨ÓÚ 0.005 Â‰ËÌË  ̂ÓÔÚË˜ÂÒÍÓÈ ÔÎÓÚÌÓÒÚË.

ÑÎfl Ó·Ì‡ÛÊÂÌËfl Í‡ÓÚËÌÓË‰Ó‚ ‚ Ì‡ÚË‚ÌÓÏ
ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ Ó·‡Áˆ˚, ÔÓÎÛ˜ÂÌÌ˚Â ÓÚ ÔÎÓ‰Ó‚
˜ÂÎÓ‚ÂÍ‡, ·˚ÎË ‡Á·ËÚ˚ Ì‡ ÚË ‚ÓÁ‡ÒÚÌ˚Â „ÛÔÔ˚
‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÒÚÂÔÂÌË ÊÂÎÚËÁÌ˚ (Ú‡·Î. 1). èÂ-
‚‡fl – 15 ÌÂ‰ (8 „Î‡Á), ‚ÚÓ‡fl – ÓÚ 16 ‰Ó 22 ÌÂ‰
(12 „Î‡Á), ÚÂÚ¸fl – Ò 24-È ÔÓ 28-˛ ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË
(6 „Î‡Á). Ç Í‡Ê‰ÓÈ ‚ÓÁ‡ÒÚÌÓÈ „ÛÔÔÂ Ó·‡Áˆ˚ ÒÚÂÍ-
ÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚ÎË Ó·˙Â‰ËÌÂÌ˚
ÏÂÊ‰Û ÒÓ·ÓÈ. óÂÚ‚ÂÚÛ˛ „ÛÔÔÛ ÒÓÒÚ‡‚ËÎÓ ÒÚÂÍÎÓ-
‚Ë‰ÌÓÂ ÚÂÎÓ 21-ÎÂÚÌÂ„Ó ˜ÂÎÓ‚ÂÍ‡ (1 „Î‡Á). èÓÒÎÂ
ÔÂ‰‚‡ËÚÂÎ¸ÌÓ„Ó ‚Á‚Â¯Ë‚‡ÌËfl Ì‡ ‚ÂÒ‡ı Çê 310 S
(“ëÄêíéÉéëå”, êÓÒÒËfl) ËÁÏÂflÎË ÒÔÂÍÚ˚ ÔÓ-
„ÎÓ˘ÂÌËfl Ì‡ÚË‚ÌÓ„Ó ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ Ì‡ ÒÔÂÍ-
ÚÓÙÓÚÓÏÂÚÂ UV-1700 (“Shimadzu”, üÔÓÌËfl) ‚ 1-ÒÏ
Í˛‚ÂÚÂ ‚ ‰Ë‡Ô‡ÁÓÌÂ 370–670 ÌÏ, Á‡ÚÂÏ ̋ ÚË ÊÂ Ó·‡Á-
ˆ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ÔÓ‚Â‰ÂÌËfl ‡Ì‡ÎËÁ‡ Ì‡ ÔËÒÛÚ-
ÒÚ‚ËÂ Ë ÒÓÒÚ‡‚ Í‡ÓÚËÌÓË‰Ó‚ Ò ÔÓÏÓ˘¸˛ ÏÂÚÓ‰‡ ‚˚-
ÒÓÍÓ˝ÙÙÂÍÚË‚ÌÓÈ ÊË‰ÍÓÒÚÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË
(ÇùÜï). ÑÎfl ˝ÚÓ„Ó ÔÓ‚Ó‰ËÎË ˝ÍÒÚ‡ÍˆË˛ ËÁ Ì‡-
ÚË‚ÌÓ„Ó ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ‚ ÒËÒÚÂÏÂ ıÎÓÓÙÓÏ :
ÏÂÚ‡ÌÓÎ : ‚Ó‰‡ ‚ ÒÓÓÚÌÓ¯ÂÌËË 2 : 1 : 1 (ÔÓ Ó·˙ÂÏÛ).
ëÏÂÒ  ̧̂ ÂÌÚËÙÛ„ËÓ‚‡ÎË Ì‡ ̂ ÂÌÚËÙÛ„Â MLW K 26 D
(680 g, 10 ÏËÌ, 4°ë), ÓÚ·Ë‡ÎË ÌËÊÌËÈ ıÎÓÓÙÓÏ-
Ì˚È ÒÎÓÈ Ë ÛÔ‡Ë‚‡ÎË Â„Ó Ì‡ ‚Ó‰ÓÒÚÛÈÌÓÏ Ì‡ÒÓÒÂ.
éÒ‡‰ÓÍ ‡ÒÚ‚ÓflÎË ‚ 100 ÏÍÎ ÏÂÚ‡ÌÓÎ‡ ÌÂÔÓÒÂ‰-
ÒÚ‚ÂÌÌÓ ÔÂÂ‰ ÔÓ‚Â‰ÂÌËÂÏ ‡Ì‡ÎËÁ‡ ÇùÜï. ÑÎfl
‡Ì‡ÎËÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‡ÎËÍ‚ÓÚÛ 30 ÏÍÎ. ÑÎfl ıÓÏ‡-
ÚÓ„‡ÙË˜ÂÒÍÓ„Ó ‡Á‰ÂÎÂÌËfl ÔËÏÂÌflÎË ıÓÏ‡ÚÓ-
„‡ÙË˜ÂÒÍÛ˛ ÛÒÚ‡ÌÓ‚ÍÛ (“Knauer”, ÉÂÏ‡ÌËfl) Ë ÍÓ-
ÎÓÌÍÛ ÑË‡ÒÙÂ 120 ë18 (4 × 120 ÏÏ, ‡ÁÏÂ ÒÓ·ÂÌ-
Ú‡ 5 ÏÍÏ). ê‡Á‰ÂÎÂÌËÂ ÔÓ‚Ó‰ËÎË ÔÛÚÂÏ ÎËÌÂÈÌÓ„Ó
„‡‰ËÂÌÚÌÓ„Ó ˝Î˛ËÓ‚‡ÌËfl ‚ ÒËÒÚÂÏÂ ÓÚ 100%-„Ó
‡ÒÚ‚ÓËÚÂÎfl Ä (10% ÏÂÚ‡ÌÓÎ‡ + 90% ‡ˆÂÚÓÌËÚË-
Î‡) ‰Ó 100%-„Ó ‡ÒÚ‚ÓËÚÂÎfl Ç (100%-Ì˚È ˝ÚËÎ‡ˆÂ-
Ú‡Ú) Á‡ 70 ÏËÌ. ÑÂÚÂÍˆË˛ ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔË ‰ÎËÌÂ
‚ÓÎÌ˚ 430 ÌÏ Ò ÔÓÏÓ˘¸˛ ‰ÂÚÂÍÚÓ‡ Knauer ä-2501,
‚ Í‡˜ÂÒÚ‚Â ÒÚ‡Ì‰‡Ú‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÒÏÂÒ¸ Î˛ÚÂËÌ‡ Ë
ÁÂ‡ÍÒ‡ÌÚËÌ‡ (“La Roch”, ò‚ÂÈˆ‡Ëfl).

Å˚ÎË Ú‡ÍÊÂ ËÒÒÎÂ‰Ó‚‡Ì˚ ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl
ÒÛÔÂÌ‡Ú‡ÌÚÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÔÓÒÎÂ ˆÂÌÚËÙÛ„ËÓ‚‡-
ÌËfl ‚ ̂ ÂÌÚËÙÛ„Â Öppendorf 5417R Ì‡ÚË‚ÌÓ„Ó ÒÚÂÍÎÓ-

‚Ë‰ÌÓ„Ó ÚÂÎ‡ (12500 Ó·/ÏËÌ, 4°ë, 30 ÏËÌ) Ì‡ ÒÓÍ‡ı
16/18, 24, 26/28, 31 ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË Ë ‰Îfl Ò‡‚ÌÂÌËfl
ÓÚ ‚ÁÓÒÎ˚ı Î˛‰ÂÈ ‚ ‚ÓÁ‡ÒÚÂ 25 Ë 48 ÎÂÚ. ÄÎËÍ‚ÓÚ˚
ÔÓ 50 ÏÍÎ ÓÚ Í‡Ê‰Ó„Ó Ó·‡Áˆ‡ ËÁÏÂflÎË Ì‡ ÒÔÂÍÚÓ-
ÙÓÚÓÏÂÚÂ UV-3101PC (“Shimadzu”, üÔÓÌËfl) ‚ 1-ÏÏ
Í˛‚ÂÚÂ ‚ ‰Ë‡Ô‡ÁÓÌÂ 300–600 ÌÏ.

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ

ÇËÁÛ‡Î¸ÌÓ Ë Ò ÔÓÏÓ˘¸˛ ·ËÌÓÍÛÎflÌÓÈ ÎÛÔ˚
åÅë-9 ‚˚flÒÌËÎË, ˜ÚÓ Û 13-ÌÂ‰ÂÎ¸Ì˚ı ÔÎÓ‰Ó‚
ÒÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÔÓÁ‡˜-
Ì˚È ·ÂÒˆ‚ÂÚÌ˚È „ÂÎ¸, ËÌÚÂÌÒË‚ÌÓ ÔÓÌËÁ‡ÌÌ˚È
„Ë‡ÎÓË‰Ì˚ÏË ÍÓ‚ÂÌÓÒÌ˚ÏË ÒÓÒÛ‰‡ÏË. ç‡ ÒÓÍ‡ı
14, 15 Ë 15/16 ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË ÓÌÓ ÔÓÁ‡˜ÌÓÂ,
ÛÊÂ ËÏÂÂÚ Ò‚ÂÚÎÓ-ÊÂÎÚ˚È ̂ ‚ÂÚ Ë „ÛÒÚÛ˛ ÒÂÚ¸ „Ë‡ÎÓ-
Ë‰Ì˚ı ÒÓÒÛ‰Ó‚. ç‡ ÒÓÍ‡ı ÓÚ 16 ‰Ó 23 ÌÂ‰ ·ÂÂÏÂÌ-
ÌÓÒÚË ÓÚÏÂ˜ÂÌ ÊÂÎÚ˚È ÎË·Ó ËÌÓ„‰‡ Ò‚ÂÚÎÓ-ÊÂÎÚ˚È
ˆ‚ÂÚ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡. ç‡˜ËÌ‡fl Ò 24-È Ë ‰‡ÎÂÂ ‰Ó
31-È ÌÂ‰ ÒÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ ÔÓÁ‡˜ÌÓÂ, ÌÓ ÔË
˝ÚÓÏ ·ÂÒˆ‚ÂÚÌÓÂ Ë Ô‡ÍÚË˜ÂÒÍË ÎË¯ÂÌÓ ÒÓÒÛ‰Ó‚.
èË ‚˚‰ÂÎÂÌËË ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ‚ÏÂÒÚÂ Ò ıÛ-
ÒÚ‡ÎËÍÓÏ ̃ ÂÚÍÓ ÔÓÒÏ‡ÚË‚‡ÎËÒ¸ ÔÂÂ‰Ìflfl Ë Á‡‰Ìflfl
ÒÓÒÛ‰ËÒÚ‡fl ÒÛÏÍ‡ ıÛÒÚ‡ÎËÍ‡ (Ú‡·Î. 1). ëÚÂÍÎÓ‚Ë‰-
ÌÓÂ ÚÂÎÓ ‚ÁÓÒÎÓ„Ó ˜ÂÎÓ‚ÂÍ‡ ·ÂÒˆ‚ÂÚÌÓÂ, ÔÓÁ‡˜-
ÌÓÂ Ë ÔÓÎÌÓÒÚ¸˛ ÎË¯ÂÌÓ ÍÓ‚ÂÌÓÒÌ˚ı ÒÓÒÛ‰Ó‚.

èË ÏËÍÓÒÔÂÍÚÓÙÓÚÓÏÂÚË˜ÂÒÍËı ËÁÏÂÂÌË-
flı Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ÊÂÎÚÓ‚‡Ú˚È ÔÓ ˆ‚ÂÚÛ „ÂÎ¸
ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ËÏÂÂÚ „ÓÏÓ„ÂÌÌÛ˛ ÔÓÁ‡˜-

í‡·ÎËˆ‡ 1.  ÇËÁÛ‡Î¸Ì‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó
ÚÂÎ‡ „Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ ‚ ‡Á‚ËÚËË

ÇÓÁ‡ÒÚ 
ÔÎÓ‰Ó‚, ÌÂ‰ 

ÇËÁÛ‡Î¸Ì‡fl ı‡‡ÍÚÂËÒÚËÍ‡ 
ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡

13.0 èÓÁ‡˜ÌÓÂ, ·ÂÒˆ‚ÂÚÌÓÂ, ÔÓÌËÁ‡ÌÓ ÒÓ-
ÒÛ‰‡ÏË „Ë‡ÎÓË‰ÌÓ„Ó ÍÓ‚ÓÒÌ‡·ÊÂÌËfl, 
Á‡ÔÓÎÌÂÌÌ˚ÏË ÍÓ‚¸˛

14.0 
15.0 
15/16

èÓÁ‡˜ÌÓÂ, Ò‚ÂÚÎÓ-ÊÂÎÚÓÂ, ‚Ë‰Ì˚ ÒÓ-
ÒÛ‰˚, Á‡ÔÓÎÌÂÌÌ˚Â ÍÓ‚¸˛

16 
16/18 
18/19 
19

èÓÁ‡˜ÌÓÂ, ÊÂÎÚÓÂ, ËÌÓ„‰‡ Ò‚ÂÚÎÓ-
ÊÂÎÚÓÂ, ÒÓÒÛ‰Ó‚, Á‡ÔÓÎÌÂÌÌ˚ı ÍÓ‚¸˛ 
Á‡ÏÂÚÌÓ ÏÂÌ¸¯Â, ÓÌË, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, 
‚ ÒÓÒÛ‰ËÒÚÓÈ ÒÛÏÍÂ ıÛÒÚ‡ÎËÍ‡

20/22 
21/22 
23.0

èÓÁ‡˜ÌÓÂ, ÊÂÎÚÓÂ ËÎË Ò‚ÂÚÎÓ-ÊÂÎ-
ÚÓÂ, ÒÓÒÛ‰Ó‚ Ï‡ÎÓ. ä‡Í Ô‡‚ËÎÓ, ‚Ë‰ÂÌ 
Ó‰ËÌ ÒÓÒÛ‰ „Î‡‚ÌÓÈ „Ë‡ÎÓË‰ÌÓÈ ‡ÚÂËË 
‚ Ó·Î‡ÒÚË ‚˚ıÓ‰‡ „Î‡ÁÌÓ„Ó ÌÂ‚‡ Ë ÒÓÒÛ-
‰˚ ÒÓÒÛ‰ËÒÚÓÈ ÒÛÏÍË ıÛÒÚ‡ÎËÍ‡

24 
26/28 
31

èÓÁ‡˜ÌÓÂ, Ô‡ÍÚË˜ÂÒÍË ·ÂÒˆ‚ÂÚÌÓÂ, 
ÒÓÒÛ‰˚, Í‡Í Ô‡‚ËÎÓ, ÌÂ Ó·Ì‡ÛÊË‚‡˛Ú-
Òfl. àÌÓ„‰‡ ‚Ë‰Ì˚ ÎË¯¸ ÓÒÚ‡ÚÍË ÒÓÒÛ‰Ë-
ÒÚÓÈ ÒÛÏÍË ıÛÒÚ‡ÎËÍ‡
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üÍÓ‚ÎÂ‚‡ Ë ‰.

ÌÛ˛ ÍÓÌÒËÒÚÂÌˆË˛. ÇÓÁÏÓÊÌ˚Â ÒÔÂÍÚ‡Î¸Ì˚Â ÌÂ-
Ó‰ÌÓÓ‰ÌÓÒÚË „ÂÎfl ÓÍ‡Á‡ÎËÒ¸ ÌËÊÂ ‡ÁÂ¯ÂÌËfl
ÔË·Ó‡, Ú.Â. ÏÂÌÂÂ 0.005 Â‰ËÌËˆ ÓÔÚË˜ÂÒÍÓÈ ÔÎÓÚ-
ÌÓÒÚË ÔË ÓÔÚË˜ÂÒÍÓÏ ÔÛÚË 20 ÏÍÏ.

ëÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl Ì‡ÚË‚ÌÓ„Ó ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó
ÚÂÎ‡ ‚ ‚ÓÁ‡ÒÚÌ˚ı „ÛÔÔ‡ı 15, 16–22 Ë 24–28 ÌÂ‰ ·Â-
ÂÏÂÌÌÓÒÚË (ËÒ. 1, ‡, 1, 2, 3), ÍÓÚÓ˚Â ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛Ú ‡ÁÌÓÈ ÒÚÂÔÂÌË ÊÂÎÚËÁÌ˚ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó

ÚÂÎ‡ (Ú‡·Î. 1), ÔÓÍ‡Á˚‚‡˛Ú Ì‡ÎË˜ËÂ ¯ËÓÍËı ÔÓ-
ÎÓÒ ‚ Ó·Î‡ÒÚË 450–470 ÌÏ. í‡ÍËÂ ÒÔÂÍÚ˚ ı‡‡Í-
ÚÂÌ˚ ‰Îfl Í‡ÓÚËÌÓË‰Ó‚. ì ÔÎÓ‰Ó‚ ‡ÁÌ˚ı ÒÓ-
ÍÓ‚ ·ÂÂÏÂÌÌÓÒÚË ÒÓ‰ÂÊ‡ÌËÂ Í‡ÓÚËÌÓË‰Ó‚ ‚
ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ, ÒÛ‰fl ÔÓ ÒÔÂÍÚ‡Ï, ‡ÁÎË˜ÌÓ.
àı Ì‡Ë·ÓÎ¸¯‡fl ÍÓÌˆÂÌÚ‡ˆËfl ÔËıÓ‰ËÚÒfl Ì‡
16−22-˛ ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË (ËÒ. 1, ‡, 2), ˜ÚÓ ÒÓÓÚ-
‚ÂÚÒÚ‚ÛÂÚ Ì‡Ë·ÓÎ¸¯ÂÈ ÊÂÎÚËÁÌÂ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó
ÚÂÎ‡ (Ú‡·Î. 1). ç‡ ÒÓÍ‡ı 15 Ë 24–28 ÌÂ‰ ·ÂÂÏÂÌ-
ÌÓÒÚË (ËÒ. 1, ‡, 1 Ë 3 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ) ÍÓÌˆÂÌÚ‡-
ˆËfl Í‡ÓÚËÌÓË‰Ó‚ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÌËÊÂ.

ëÔÂÍÚ‡Î¸ÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÒÛÔÂÌ‡Ú‡ÌÚÓ‚
ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ Ì‡ ÒÓÍ‡ı 16/18, 24, 26/28,
31 ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË Ë ÒÛÔÂÌ‡Ú‡ÌÚÓ‚ ÓÚ ‚ÁÓÒÎ˚ı
Î˛‰ÂÈ ‚ ‚ÓÁ‡ÒÚÂ 25 Ë 48 ÎÂÚ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ÔÓÎÓÒ˚
ÔÓ„ÎÓ˘ÂÌËfl ‚ Ó·Î‡ÒÚË 450–470 ÌÏ ÔËÒÛÚÒÚ‚Ó‚‡ÎË
ÚÓÎ¸ÍÓ Û 16/18, 24 Ë 26/28-ÌÂ‰ÂÎ¸Ì˚ı ÔÎÓ‰Ó‚, ÔË-
˜ÂÏ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÔÓ„ÎÓ˘ÂÌËÂ Ì‡·Î˛‰‡ÎË Ì‡
16/18-È ÌÂ‰, ‡ Ì‡ ÒÚ‡‰Ëflı 24 Ë 26/28 ÌÂ‰ ·ÂÂÏÂÌÌÓ-
ÒÚË ÓÌÓ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ÒÌËÊ‡ÎÓÒ¸ (ËÒ. 1, ·, 1–3).
ç‡ 31-È ÌÂ‰ ÔÓ„ÎÓ˘ÂÌËÂ ‚ ˝ÚÓÈ Ó·Î‡ÒÚË Ô‡ÍÚË˜Â-
ÒÍË ÓÚÒÛÚÒÚ‚Ó‚‡ÎÓ (ËÒ. 1, ·, 4).

ä‡Í ‚ Ì‡ÚË‚ÌÓÏ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ „Î‡Á‡
21-ÎÂÚÌÂ„Ó ˜ÂÎÓ‚ÂÍ‡, Ú‡Í Ë ‚ ÒÛÔÂÌ‡Ú‡ÌÚ‡ı Ú‡ÍÓ-
‚˚ı Û Î˛‰ÂÈ 25 Ë 48 ÎÂÚ ÔÓ„ÎÓ˘ÂÌËÂ ‚ ˝ÚÓÈ Ó·Î‡-
ÒÚË, ı‡‡ÍÚÂÌÓÂ ‰Îfl Í‡ÓÚËÌÓË‰Ó‚, Ú‡ÍÊÂ ÓÚÒÛÚ-
ÒÚ‚Ó‚‡ÎÓ. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ ÒÔÂÍÚ‡ı ÔÓ„ÎÓ-
˘ÂÌËfl ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡, ÔÓÎÛ˜ÂÌÌÓ„Ó ËÁ Í‡‰‡-
‚ÂÌ˚ı „Î‡Á ‚ÁÓÒÎ˚ı Î˛‰ÂÈ, Ó·Ì‡ÛÊË‚‡ÂÚÒfl ÔÓ-
ÎÓÒ‡ Ò Ï‡ÍÒËÏÛÏÓÏ ÔÓ„ÎÓ˘ÂÌËfl ÔË 412 ÌÏ, ÒÓÓÚ-
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êËÒ. 1. ëÔÂÍÚ‡Î¸Ì‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ „Î‡Á‡ ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ Ì‡ ‡ÁÌ˚ı ÒÓÍ‡ı ·ÂÂÏÂÌÌÓÒÚË: ‡ –
ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl Ó·‡ÁˆÓ‚ Ì‡ÚË‚ÌÓ„Ó ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡, Ó·˙Â‰ËÌÂÌÌ˚ı Ì‡ 15-È (1), 16–22-È (2) Ë 24–28-È (3) ÌÂ‰
·ÂÂÏÂÌÌÓÒÚË; · – ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ÒÛÔÂÌ‡Ú‡ÌÚ‡ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ Ì‡ 16/18-È (1), 24-È (2),
26/28-È (3) Ë 31-È (4) ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË. èÓ ÓÒË ‡·ÒˆËÒÒ – ‰ÎËÌ‡ ‚ÓÎÌ˚, ÌÏ; ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÓÔÚË˜ÂÒÍ‡fl ÔÎÓÚÌÓÒÚ¸.
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êËÒ. 2. èÓÙËÎË ÇùÜï Ó·‡ÁˆÓ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂ-
Î‡, Ó·˙Â‰ËÌÂÌÌ˚ı Ì‡ 15-È (1), 16–23-È (2) Ë 24–28-È (3)
ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË; 4 – ÍÓÌÚÓÎ¸ (ÒÚ‡Ì‰‡Ú ÒÏÂÒË Î˛-
ÚÂËÌ‡ Ë ÁÂ‡ÍÒ‡ÌÚËÌ‡). èÓ ÓÒË ‡·ÒˆËÒÒ – ‚ÂÏfl, ÏËÌ; ÔÓ
ÓÒË Ó‰ËÌ‡Ú – ÓÚÌÓÒËÚ. ËÌÚÂÌÒË‚ÌÓÒÚ¸, ÓÚÌÓÒËÚ. Â‰.
ÔÓ„ÎÓ˘ÂÌËfl.
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‚ÂÚÒÚ‚Û˛˘‡fl ÓÍÒË„ÂÏÓ„ÎÓ·ËÌÛ (ÒÔÂÍÚ˚ ÌÂ ÔË‚Â-
‰ÂÌ˚).

àÒÒÎÂ‰Ó‚‡ÌËÂ ÏÂÚÓ‰ÓÏ ÇùÜï ıÎÓÓÙÓÏÌ˚ı
˝ÍÒÚ‡ÍÚÓ‚ ËÁ ÔÓ· ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ Û ÔÎÓ‰Ó‚
15, 16–22 Ë 24–28-È ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË ÔÓÍ‡Á‡ÎÓ
ÔËÒÛÚÒÚ‚ËÂ Í‡ÓÚËÌÓË‰Ó‚ Ì‡ ‚ÒÂı ˝ÚËı ÒÓÍ‡ı
(ËÒ. 2). èË ˝ÚÓÏ Ï‡ÍÒËÏ‡Î¸Ì˚È ‚˚ıÓ‰ Í‡ÓÚË-
ÌÓË‰Ó‚, Ó·Ì‡ÛÊË‚‡ÂÏ˚ı ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ,
ÔËıÓ‰ËÚÒfl Ì‡ ÒÓÍ 16–22 ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË, ‚ ÚÓ
‚ÂÏfl Í‡Í Ì‡ ÒÓÍ‡ı 15 Ë 24–28 ÌÂ‰ Ëı ‚˚ıÓ‰ ÁÌ‡-
˜ËÚÂÎ¸ÌÓ ÌËÊÂ (Ú‡·Î. 2).

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ Ì‡ÒÚÓfl˘ÂÏ ËÒÒÎÂ‰Ó‚‡ÌËË
‚ÔÂ‚˚Â ÔÓÍ‡Á‡ÌÓ ÔËÒÛÚÒÚ‚ËÂ Í‡ÓÚËÌÓË‰Ó‚
(ÒÏÂÒË Î˛ÚÂËÌ‡ Ë ÁÂ‡ÍÒ‡ÌÚËÌ‡) ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ
ÚÂÎÂ Û ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ ‚Ó ‚ÚÓÓÏ ÚËÏÂÒÚÂ ·Â-
ÂÏÂÌÌÓÒÚË Ò Ï‡ÍÒËÏÛÏÓÏ Ì‡ 16–22-È ÌÂ‰. ùÚË Â-
ÁÛÎ¸Ú‡Ú˚ ıÓÏ‡ÚÓ„‡ÙË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ (ËÒ. 2)
ıÓÓ¯Ó ÒÓ‚Ô‡‰‡˛Ú Ò ‚ËÁÛ‡Î¸Ì˚ÏË Ì‡·Î˛‰ÂÌËflÏË
ÒÚÂÔÂÌË ÊÂÎÚËÁÌ˚ ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡ (Ú‡·Î. 1) Ë
ÒÔÂÍÚ‡Î¸Ì˚ÏË ı‡‡ÍÚÂËÒÚËÍ‡ÏË (ËÒ. 1).

ÇÂÓflÚÌÓ, Í‡ÓÚËÌÓË‰˚ ÔÓÒÚÛÔ‡˛Ú ‚ ÒÚÂÍÎÓ-
‚Ë‰ÌÓÂ ÚÂÎÓ ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ ‚ ÍÓÏÔÎÂÍÒÂ Ò ‡Î¸·Û-
ÏËÌÓÏ, ÔÓÒÍÓÎ¸ÍÛ ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ Ó„‡ÌËÁÏÂ ÓÌË
ÔÂÂÌÓÒflÚÒfl ‡ÒÚ‚ÓËÏ˚Ï ÍÓÏÔÎÂÍÒÓÏ ‡Î¸·ÛÏËÌ–
Í‡ÓÚËÌÓË‰˚ (Bhosale et al., 2004; Sabah et al., 2005).
ëÚÂÍÎÓ‚Ë‰ÌÓÂ ÚÂÎÓ ·ÓÎÂÂ ˜ÂÏ Ì‡ 90% ÒÓÒÚÓËÚ ËÁ
‚Ó‰ÌÓÈ Ù‡ÍˆËË (Hogan et al., 1971). ä‡Í ÒÎÂ‰ÛÂÚ
ËÁ Ì‡¯Ëı ‰‡ÌÌ˚ı, ‚Ó ‚ÚÓÓÏ ÚËÏÂÒÚÂ ‡Á‚ËÚËfl
ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ ÓÌÓ Ó·Ó„‡˘ÂÌÓ Í‡ÓÚËÌÓË‰‡ÏË.
ç‡ ̋ ÚÓ ÛÍ‡Á˚‚‡ÂÚ Ú‡ÍÊÂ ÒÓ‚Ô‡‰ÂÌËÂ Ì‡Ë·ÓÎ¸¯Â„Ó
ÒÓ‰ÂÊ‡ÌËfl ‡Î¸·ÛÏËÌ‡ (è‡ÌÓ‚‡, í‡ÚËÍÓÎÓ‚, 2005;
Panova et al., 2007) Ë Í‡ÓÚËÌÓË‰Ó‚ Ì‡ 16–22-È ÌÂ‰
·ÂÂÏÂÌÌÓÒÚË (Ì‡ÒÚÓfl˘ÂÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ). åÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ Ì‡ ˝ÚËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl ‡Î¸-
·ÛÏËÌ ÓÒÛ˘ÂÒÚ‚ÎflÂÚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ ‰ÂÔÓÌË-
Ó‚‡ÌËÂ Í‡ÓÚËÌÓË‰Ó‚ ‰Îfl Ëı ÔÓÒÎÂ‰Û˛˘Â„Ó ÔÂ-
ÂÌÓÒ‡ ‚ ÚÍ‡ÌË-ÏË¯ÂÌË ‡Á‚Ë‚‡˛˘Â„ÓÒfl „Î‡Á‡ ̃ Â-
ÎÓ‚ÂÍ‡, ‚ ˜‡ÒÚÌÓÒÚË ‚ ÒÂÚ˜‡ÚÍÛ Ë, ‚ÓÁÏÓÊÌÓ, ‚
ıÛÒÚ‡ÎËÍ.

Ç ÁÂÎÓÈ ÒÂÚ˜‡ÚÍÂ Û ˜ÂÎÓ‚ÂÍ‡ Ë ÔËÏ‡ÚÓ‚ Î˛-
ÚÂËÌ Ë ÁÂ‡ÍÒ‡ÌÚËÌ ÎÓÍ‡ÎËÁÛ˛ÚÒfl „Î‡‚Ì˚Ï Ó·‡-
ÁÓÏ ‚ Ó·Î‡ÒÚË Ï‡ÍÛÎ˚ ‚ Ì‡ÛÊÌÓÏ ÔÎÂÍÒËÙÓÏ-
ÌÓÏ ÒÎÓÂ (Ú‡Í Ì‡Á˚‚‡ÂÏ˚È ‚ÓÎÓÍÌËÒÚ˚È ÒÎÓÈ
ÉÂÌÎÂ), ‚Ó ‚ÌÛÚÂÌÌÂÏ ÒÂÚ˜‡ÚÓÏ ÒÎÓÂ, ‚ Ï˛ÎÎÂÓ‚-
ÒÍËı ÍÎÂÚÍ‡ı, ‡ Ì‡ ÔÂËÙÂËË ÒÂÚ˜‡ÚÍË – ‚ Ì‡ÛÊ-
Ì˚ı ÒÂ„ÏÂÌÚ‡ı ÙÓÚÓÂˆÂÔÚÓÓ‚ (Bernstein et al.,
2001). Ç ‡ÌÌÂÏ ‡Á‚ËÚËË ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÒÂÚ-
˜‡ÚÍË Ì‡˜ËÌ‡ÂÚÒfl ‚ ˆÂÌÚÂ (Ó·Î‡ÒÚË, ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ÂÈ ·Û‰Û˘ÂÈ Ï‡ÍÛÎÂ) Ë ÔÓÒÚÂÔÂÌÌÓ ‡ÒÔÓÒÚ‡-
ÌflÂÚÒfl Ì‡ ÔÂËÙÂË˛. èÂ‚˚ÏË (‰Ó 10 ÌÂ‰ ·ÂÂ-
ÏÂÌÌÓÒÚË) Ì‡˜ËÌ‡˛Ú ‰ËÙÙÂÂÌˆËÓ‚‡Ú¸Òfl „‡Ì„-
ÎËÓÁÌ˚Â ÍÎÂÚÍË, ‡ÍÒÓÌ˚ ÍÓÚÓ˚ı ÙÓÏËÛ˛Ú
ÒÎÓÈ ÌÂ‚Ì˚ı ‚ÓÎÓÍÓÌ, Ë Ï˛ÎÎÂÓ‚ÒÍËÂ ÍÎÂÚÍË
(Mann, 1949; Nag, Wadhwa, 2001). èËÁÌ‡ÍË ÔÓfl‚ÎÂ-
ÌËfl ÙÓÚÓÂˆÂÔÚÓÓ‚ Ì‡˜ËÌ‡˛Ú Ó·Ì‡ÛÊË‚‡Ú¸Òfl Ì‡
10–12-È ÌÂ‰ ·ÂÂÏÂÌÌÓÒÚË (Hollenberg, Spira, 1973;

è‡ÌÓ‚‡ Ë ‰., 2006). ç‡ 18–19-È ÌÂ‰ ‚ÌÛÚÂÌÌËÂ ÒÂ„-
ÏÂÌÚ˚ ÍÓÎ·Ó˜ÂÍ ÛÊÂ ËÏÂ˛Ú ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-Ó-
„‡ÌËÁÓ‚‡ÌÌ˚Â ÏÓÁ‡Ë˜Ì˚Â ÒÚÛÍÚÛ˚, ı‡‡ÍÚÂ-
Ì˚Â ‰Îfl ‚ÁÓÒÎÓÈ ÒÂÚ˜‡ÚÍË (Narayanan, Wadhwa,
1998). ë 11-È ÌÂ‰ ‚ ˆÂÌÚ‡Î¸ÌÓÈ ÁÓÌÂ ÒÂÚ˜‡ÚÍË ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ Ì‡˜ËÌ‡ÂÚÒfl ‡ÍÚË‚ÌÓÂ ÙÓÏËÓ‚‡-
ÌËÂ ÍÎÂÚÓ˜Ì˚ı ÚËÔÓ‚ Ë ÒËÌ‡ÔÚÓ„ÂÌÂÁ; ÔÓÒÚÂÔÂÌÌÓ
˝ÚÓÚ ÔÓˆÂÒÒ ‡ÒÔÓÒÚ‡ÌflÂÚÒfl Ì‡ ÔÂËÙÂË˛.
ç‡˜‡‚¯ËÈÒfl ÒËÌ‡ÔÚÓ„ÂÌÂÁ ÔË‚Ó‰ËÚ Í ÙÓÏËÓ-
‚‡ÌË˛ ‚ÌÛÚÂÌÌÂ„Ó ÒÂÚ˜‡ÚÓ„Ó ÒÎÓfl (ÒÚ‡ÌÓ‚ËÚÒfl
‚Ë‰ËÏ˚Ï Í 15-È ÌÂ‰) Ë Ì‡ÛÊÌÓ„Ó ÒÂÚ˜‡ÚÓ„Ó ÒÎÓfl
(ÔÓÒÎÂ 16-È ÌÂ‰). Ç ÔÂËÓ‰ ÏÂÊ‰Û 16-È Ë 21-È ÌÂ‰
‡ÍÚË‚ÌÓ ÙÓÏËÛ˛ÚÒfl ÒÎÓË ÒÂÚ˜‡ÚÍË, ‰ËÙÙÂÂÌ-
ˆËÛ˛ÚÒfl ÌÂÈÓÌ˚, Ì‡ÛÊÌ˚Â ÒÂ„ÏÂÌÚ˚ ÙÓÚÓÂ-
ˆÂÔÚÓÓ‚ Ë ÔÓ‰ÓÎÊ‡˛Ú ÙÓÏËÓ‚‡Ú¸Òfl ÒËÌ‡ÔÚË-
˜ÂÒÍËÂ Ò‚flÁË. Ç ÂÁÛÎ¸Ú‡ÚÂ Í 21-È ÌÂ‰ ÒÎÓË Ë ÍÎÂ-
ÚÓ˜Ì˚Â ÚËÔ˚ ÒÂÚ˜‡ÚÍË ÒÙÓÏËÓ‚‡Ì˚ Ë ˜ÂÚÍÓ
‚˚‡ÊÂÌ˚ ‚ ˆÂÌÚ‡Î¸ÌÓÈ Ë ÒÂ‰ÌÂÔÂËÙÂË˜Â-
ÒÍÓÈ Ó·Î‡ÒÚflı ÒÂÚ˜‡ÚÍË. é·Î‡ÒÚ¸ ÙÓ‚Â‡ ̃ ÂÎÓ‚ÂÍ‡,
‰ËÙÙÂÂÌˆËÓ‚Í‡ ÍÓÚÓÓÈ Ì‡˜ËÌ‡ÂÚÒfl ‡Ì¸¯Â
‚ÒÂı ‚ ˆÂÌÚ‡Î¸ÌÓÈ Ó·Î‡ÒÚË, ÔÓ‰ÓÎÊ‡ÂÚ Ò‚ÓÂ
‡Á‚ËÚËÂ ‚ ÚÂ˜ÂÌËÂ ÔÂ‚˚ı ˜ÂÚ˚Âı ÎÂÚ ÔÓÒÎÂ
ÓÊ‰ÂÌËfl (Hendrickson, 1992; Nag, Wadhwa, 2001).

ä‡ÓÚËÌÓË‰˚ ‚ ÒÂÚ˜‡ÚÍÂ Ì‡˜ËÌ‡˛Ú Ó·Ì‡ÛÊË-
‚‡Ú¸Òfl ‚ ÌÂ·ÓÎ¸¯Ëı ÍÓÎË˜ÂÒÚ‚‡ı Û 17–20-ÌÂ‰ÂÎ¸-
Ì˚ı ÔÎÓ‰Ó‚, ÔË ˝ÚÓÏ ÓÌË ÒÓÒÂ‰ÓÚÓ˜ÂÌ˚ ‚ Ó·Î‡-
ÒÚË Ï‡ÍÛÎ˚. èÓ ÏÂÂ ‰‡Î¸ÌÂÈ¯Â„Ó ÓÒÚ‡ ˜ËÒÎÓ
Í‡ÓÚËÌÓË‰Ó‚ ÔÓÒÚÂÔÂÌÌÓ Û‚ÂÎË˜Ë‚‡ÂÚÒfl Ë ÔÓÒÎÂ
ÓÊ‰ÂÌËfl Â·ÂÌÍ‡ ÔÓ‰ÓÎÊ‡ÂÚ Û‚ÂÎË˜Ë‚‡Ú¸Òfl ‰Ó
‰‚Ûı ÎÂÚ. ç‡˜ËÌ‡fl Ò ÚÂı ÎÂÚ ÒÓ‰ÂÊ‡ÌËÂ Í‡ÓÚË-
ÌÓË‰Ó‚ ‚ ÒÂÚ˜‡ÚÍÂ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÏÂÌflÂÚÒfl. ÅÓ-
ÎÂÂ ÚÓ„Ó, ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ „Î‡‚Ì˚Ï Í‡ÓÚËÌÓ-
Ë‰ÓÏ ÒÂÚ˜‡ÚÍË ‰Ó ‰‚Ûı ÎÂÚ fl‚ÎflÂÚÒfl Î˛ÚÂËÌ, ‡ Û
‚ÁÓÒÎ˚ı Î˛‰ÂÈ – ÁÂ‡ÍÒ‡ÌÚËÌ (Bone et al., 1988). Ç
ÔÓÒÎÂ‰Û˛˘Ëı ‡·ÓÚ‡ı ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ Ì‡ÎË˜ËÂ ‚
ÒÂÚ˜‡ÚÍÂ „Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ ËÁÓÏÂ‡ ÁÂ‡ÍÒ‡ÌÚËÌ‡ –
ÏÂÁÓ-ÁÂ‡ÍÒ‡ÌÚËÌ‡. Ö„Ó ÍÓÎË˜ÂÒÚ‚Ó Û ‚ÁÓÒÎ˚ı
Î˛‰ÂÈ ‚ÂÒ¸Ï‡ ‚ÂÎËÍÓ Ë ÒÌËÊ‡ÂÚÒfl ÓÚ ˆÂÌÚ‡ ÔÓ
Ì‡Ô‡‚ÎÂÌË˛ Í ÔÂËÙÂËË ÒÂÚ˜‡ÚÍË, ‡ Û ‰ÂÚÂÈ ‰Ó
‰‚Ûı ÎÂÚ Â„Ó Ó˜ÂÌ¸ Ï‡ÎÓ. Ç ÍÓ‚Ë ̋ ÚÓÚ Í‡ÓÚËÌÓË‰
Ó·Ì‡ÛÊË‚‡ÂÚÒfl ÎË¯¸ ‚ ÒÎÂ‰Ó‚˚ı ÍÓÎË˜ÂÒÚ‚‡ı.
ùÚÓ ÔÓÁ‚ÓÎËÎÓ ‡‚ÚÓ‡Ï Ò‰ÂÎ‡Ú¸ ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó

í‡·ÎËˆ‡ 2. éÚÌÓÒËÚÂÎ¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ Í‡ÓÚËÌÓË‰Ó‚ Ì‡
1 „ ‚Î‡ÊÌÓ„Ó ‚ÂÒ‡ ‡Ì‡ÎËÁËÛÂÏÓ„Ó ÒÚÂÍÎÓ‚Ë‰ÌÓ„Ó ÚÂÎ‡

ÇÓÁ‡ÒÚ 
ÔÎÓ‰Ó‚, ÌÂ‰ 

ëÛÏÏ‡Ì˚È 
‚ÂÒ Ì‡ÚË‚ÌÓ-
„Ó ÒÚÂÍÎÓ‚Ë‰-
ÌÓ„Ó ÚÂÎ‡, „

èÎÓ˘‡‰¸ 
ÔËÍ‡ (S) Í‡-
ÓÚËÌÓË‰Ó‚, 
ÓÚÌÓÒËÚ. Â‰.

S-ÔËÍ, 
ÓÚÌÓÒËÚ. 

Â‰/‚Î‡ÊÌ˚È 
‚ÂÒ ÒÚÂÍÎÓ-
‚Ë‰ÌÓ„Ó ÚÂ-

Î‡, „

15 0.11 0.148 1.34

16–22 0.99 3.080 3.11

24–28 2.18 1.340 0.61
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üÍÓ‚ÎÂ‚‡ Ë ‰.

ÚÓÏ, ˜ÚÓ, ‚ÓÁÏÓÊÌÓ, ÏÂÁÓ-ÁÂ‡ÍÒ‡ÌÚËÌ – ˝ÚÓ ÔÂÂ-
ıÓ‰Ì‡fl ÙÓÏ‡ ‰Îfl ÔÂ‚‡˘ÂÌËfl Î˛ÚÂËÌ‡ ‚ ÁÂ‡Í-
Ò‡ÌÚËÌ ÛÊÂ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ‚ ÒÂÚ˜‡ÚÍÂ (Bone et al.,
1993, 1997).

èÓÎÛ˜ÂÌÌ˚Â ‚ Ì‡ÒÚÓfl˘ÂÏ ËÒÒÎÂ‰Ó‚‡ÌËË Â-
ÁÛÎ¸Ú‡Ú˚ ÔÓ Ó·Ì‡ÛÊÂÌË˛ Ë ‰ËÌ‡ÏËÍÂ Ì‡ÍÓÔÎÂ-
ÌËfl Ë ËÒ˜ÂÁÌÓ‚ÂÌËfl Í‡ÓÚËÌÓË‰Ó‚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ
ÚÂÎÂ ÔÎÓ‰Ó‚ ˜ÂÎÓ‚ÂÍ‡ ÔÓÍ‡Á˚‚‡˛Ú ÍÓÂÎflÚË‚Ì˚Â
Ò‚flÁË ‚ ÔÓˆÂÒÒ‡ı ‡ÌÌÂ„Ó ÒÚ‡ÌÓ‚ÎÂÌËfl Ë ‰ËÙÙÂÂÌ-
ˆËÓ‚ÍË ÒÂÚ˜‡ÚÍË. å‡ÍÒËÏ‡Î¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ Í‡-
ÓÚËÌÓË‰Ó‚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ ÏÂÊ‰Û 16-È Ë 22-È
ÌÂ‰ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ „ËÒÚÓ„ÂÌÂÁÛ ÒÂÚ˜‡ÚÍË, ÔË‚Ó‰fl-
˘ÂÏÛ, ÔÓ ÏÓÙÓÎÓ„Ë˜ÂÒÍËÏ ÔËÁÌ‡Í‡Ï, Í ÙÓÏËÓ-
‚‡ÌË˛ ‰ÂÙËÌËÚË‚ÌÓÈ ÒÂÚ˜‡ÚÍË (Mann, 1949; Hollen-
berg, Spira, 1973; Narayanan, Wadhwa, 1998; Hendrick-
son, 1992; Nag, Wadhwa, 2001). àÏÂÌÌÓ Ì‡ ˝ÚËı
ÒÓÍ‡ı ‚ ÒÂÚ˜‡ÚÍÂ Ì‡˜ËÌ‡˛Ú Ó·Ì‡ÛÊË‚‡˛ÚÒfl Í‡Ó-
ÚËÌÓË‰˚ (Bone et al., 1988).

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ fl‰Â ‡·ÓÚ ·˚ÎÓ ÔÓ-
Í‡Á‡ÌÓ ÔËÒÛÚÒÚ‚ËÂ Í‡ÓÚËÌÓË‰Ó‚ ‚ ıÛÒÚ‡ÎËÍÂ
(Yeum et al., 1995; Hammond et al., 1997). åÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ Í‡ÓÚËÌÓË‰˚ Ì‡ ‡ÌÌËı ÒÚ‡-
‰Ëflı ‡Á‚ËÚËfl „Î‡Á‡ ÏÓ„ÛÚ ·˚Ú¸ ÌÂÓ·ıÓ‰ËÏ˚ÏË Ë
‰Îfl ‡Á‚ËÚËfl ıÛÒÚ‡ÎËÍ‡. ÄÎ¸·ÛÏËÌ, Ë„‡fl ‚‡Ê-
ÌÛ˛ ÓÎ¸ ‚ ÔÂÂÌÓÒÂ ÊËÌ˚ı ÍËÒÎÓÚ ‰Îfl ·ËÓÒËÌ-
ÚÂÁ‡ ıÛÒÚ‡ÎËÍÓ‚˚ı ÎËÔË‰Ó‚ (Sabah et al., 2005),
ÏÓÊÂÚ ÔÓÒÚ‡‚ÎflÚ¸ Ë Í‡ÓÚËÌÓË‰˚ ‰Îfl ‡Á‚Ë‚‡˛-
˘Â„ÓÒfl ıÛÒÚ‡ÎËÍ‡.

í‡ÍËÏ Ó·‡ÁÓÏ, ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ
ÔËÒÛÚÒÚ‚ËÂ Í‡ÓÚËÌÓË‰Ó‚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ ‚
‡ÌÌÂÏ ÔÂËÓ‰Â ‡Á‚ËÚËfl „Î‡Á‡ ÌÂÓ·ıÓ‰ËÏÓ Ë ÒÛ-
˘ÂÒÚ‚ÂÌÌÓ ‰Îfl Ì‡˜‡Î¸Ì˚ı ˝Ú‡ÔÓ‚ ‡Á‚ËÚËfl ÒÂÚ-
˜‡ÚÍË Ë ıÛÒÚ‡ÎËÍ‡, ‚ ˜‡ÒÚÌÓÒÚË, ‰Îfl ÙÓÏËÓ‚‡-
ÌËfl ÊÂÎÚÓ„Ó ÔË„ÏÂÌÚ‡ – ÒÏÂÒË Î˛ÚÂËÌ‡ Ë ÁÂ‡ÍÒ‡Ì-
ÚËÌ‡ – ‰Îfl Ï‡ÍÛÎflÌÓÈ Ó·Î‡ÒÚË (Ú‡Í Ì‡Á˚‚‡ÂÏÓ„Ó
Ï‡ÍÛÎflÌÓ„Ó ÔË„ÏÂÌÚ‡).

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ·Î‡„Ó‰‡ÌÓÒÚ¸ ê.Ä. èÓÎ-
Ú‡‚ˆÂ‚ÓÈ Ë à.Ç. ÑÛ·Ó‚ËÌÓÈ Á‡ ÔÓÏÓ˘¸ ‚ ‡·ÓÚÂ.

ëèàëéä ãàíÖêÄíìêõ

ÉÓ‚‡‰Ó‚ÒÍËÈ Ç.à., áÛÂ‚‡ ã.Ç. ëÍÓÓÒÚÌÓÈ ÏËÍÓ-
ÒÔÂÍÚÓÙÓÚÓÏÂÚ ‰Îfl ËÁÛ˜ÂÌËfl ÙÓÚÓÎËÁ‡ ÁËÚÂÎ¸Ì˚ı
ÔË„ÏÂÌÚÓ‚ ‚ ÛÒÎÓ‚Ëflı in situ // ëÂÌÒÓÌ˚Â ÒËÒÚÂÏ˚.
2000. í. 14. ë. 288–296.

è‡ÌÓ‚‡ à.É., í‡ÚËÍÓÎÓ‚ Ä.ë. é·Ì‡ÛÊÂÌËÂ ‡Î¸·ÛÏË-
Ì‡ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ „Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ ˆË‡ÌËÌÓ‚Ó„Ó Í‡ÒËÚÂÎfl ‚ Í‡˜ÂÒÚ‚Â ÁÓÌ‰‡ // ÑÓÍÎ.
Äç. 2005. í. 402. ‹ 5. ë. 709–711. 

è‡ÌÓ‚‡ à.É., èÓ‰„ÓÌ˚È é.Ç., å‡ÍËÚ‡ÌÚÓ‚‡ û.Ç.
Ë ‰. ùÍÒÔÂÒÒËfl ÒÔÂˆËÙË˜ÂÒÍÓ„Ó ·ÂÎÍ‡ ÙÓÚÓÂˆÂÔÚÓ-
Ó‚ ÂÍÓ‚ÂËÌ‡ Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı ÔÂÌ‡Ú‡Î¸ÌÓ„Ó ‡Á-
‚ËÚËfl ÒÂÚ˜‡ÚÍË ˜ÂÎÓ‚ÂÍ‡: àÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍÓÂ Ë

ÏÓÎÂÍÛÎflÌÓ-·ËÓÎÓ„Ë˜ÂÒÍÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ // éÙÚ‡Î¸-
ÏÓÎÓ„Ëfl. 2006. í. 3. ‹ 1. ë. 20–25.

íÓÙËÏÓ‚‡ ç.ç., á‡Í è.è., éÒÚÓ‚ÒÍËÈ å.Ä. îÛÌÍ-
ˆËÓÌ‡Î¸Ì‡fl ÓÎ¸ Í‡ÓÚËÌÓË‰Ó‚ ÊÂÎÚÓ„Ó ÔflÚÌ‡ ÒÂÚ˜‡Ú-
ÍË „Î‡Á‡ (Ó·ÁÓ ‰‡ÌÌ˚ı Á‡ ÔÓÒÎÂ‰ÌËÂ 10 ÎÂÚ) // ëÂÌÒÓ-
Ì˚Â ÒËÒÚÂÏ˚. 2003. í. 17. ë. 198–208. 

Bernstein P.S., Khachik F.,Carvalho L.S. et al. Identification
and quantitation of carotenoids and their metabolites in the
tissues of the human eye // Exp. Eye Res. 2001. V. 72.
P. 215–223.

Bhosale P., Larson A.J., Frederick J.M. et al. Identification
and characterization of a Pi isoform of glutathione S-trans-
ferase (GSTP1) as a zeaxanthin-binding protein in the macu-
la of the human eye // J. Biol. Chemistry. 2004. V. 279.
‹ 47. P. 49447–49454.

Bone R.A., Landrum J.T., Fernandez L. et al. Analysis of the
macular pigment by HPLC: retinal distribution and age
study // Invest. Ophthalmol. Vis. Sci. 1988. V. 29. P. 843–849.

Bone R.A., Landrum J.T., Hime G. et al. Stereochemistry of the
human macular carotenoids // Ibid. 1993. V. 34. P. 2033–2040.

Bone R.A., Landrum J.T., Fernandez L. et al. Distribution of
lutein and zeaxanthin stereoisomers in the human retina //
Exp. Eye Res. 1997. V. 64. P. 211–218.

Hammond B.R, Jr., Wooten B.R., Snodderly D.M. Density of
the human crystalline lens is related to the macular pigment
carotenoids, lutein and zeaxanthin // Optom. Vis. Sci. 1997.
V. 74. P. 499–504.

Hendrickson A. A morphological comparison of foveal devel-
opment in man and monkey // Eye. 1992. V. 6. P. 136–144.

Hogan V.J., Alvarado J.A., Weddel J.E. Histology of the hu-
man eye. Philadelphia: W.B. Saunders Co., 1971. 687 .

Hollenberg M.J., Spira A.W. Human retinal development: ul-
trastructure of the outer retina // Am. J. Anatomy. 1973.
V. 137. ‹ 4. P. 357–386.

Mann I. The development of the human eye. L. : Brit. Med.
Assoc., 1949. 313 p.

Nag T.C., Wadhwa S. Differential expression of syntaxin-1
and synaptophysin in the developing and adult human reti-
na // J.Biosci. 2001. V. 26. ‹ 2. P. 179–191.

Narayanan K., Wadhwa S. Photoreceptor morphogenesis in
the human retina: A scanning electron microscopic study //
Anat. Rec. 1998. V. 252. P. 133–139.

Panova I.G., Sharova N.P., Dmitrieva S.B. et al. The use of
a cyanine dye as a probe for albumin and collagen in the ex-
tracellular matrix // Anal. Biochem. 2007. V. 361. ‹ 2.
P. 183–189.

Peters Jr.T. All about albumin: Biochemistry, genetics, and
medical application. N. Y.: Acad. Press, 1996.

Sabah J., McConkey E., Welti R. et al. Role of albumin as fat-
ty acid carrier for biosynthesis of lens lipids // Exp. Eye Res.
2005. V. 80. P. 31–36.

Yeum K.J., Taylor A., Tang G. et al. 1995. Measurement of
carotenoids, retinoids, and tocopherols in human lenses // In-
vest. Ophthalmol. Vis. Sci. 1995. V. 36. 2756–2761.



éçíéÉÖçÖá      ÚÓÏ 38      ‹ 5      2007

é·Ì‡ÛÊÂÌËÂ Í‡ÓÚËÌÓË‰Ó‚ ‚ ÒÚÂÍÎÓ‚Ë‰ÌÓÏ ÚÂÎÂ „Î‡Á‡ ˜ÂÎÓ‚ÂÍ‡ 385

Finding of Carotenoids in the Vitreous Body of Human Eye

during Prenatal Development

© 2007 „.   M. A. Yakovleva*, I. G. Panova**, T. B. Fel’dman*, P. P. Zak*, A. S. Tatikolov*, 
G. T. Sukhikh***, and M. A. Ostrovsky*

*Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, ul. Kosygina 4, Moscow, 119991 Russia
**Kol'tsov Institute of Developmental Biology, Russian Academy of Sciences, ul. Vavilova 26, Moscow, 119991 Russia

***Research Center of Obstetrics, Gynaecology, and Perinatology, Russian Academy of Medical Sciences. 
ul. Akademika Oparina 4, Moscow, 117997 Russia

E-mail: pinag@mail.ru
Received November 1, 2006; in final form, February 7, 2007

Abstract—Carotenoids were found for the first time in the vitreous body of human eye during the fetal period from
week 15 until week 28. Their maximum content was timed to week 16–22. No carotenoids were found the vitreous
body of 31-week fetuses, as well as adult humans, which corresponds to the published data. It was shown using HPLC
that chromatographic characteristics of these carotenoids correspond to those of lutein and zeaxanthin, characteristic
pigments of the retinal yellow macula.

Key words: carotenoids, macular pigment, albumin, vitreous body, retina, lens, development, spectrophometry, HPLC.
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