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 ˆÂÌÚ‡Î¸ÌÓÂ ÏÂÒÚÓ Á‡ÌËÏ‡˛Ú ‡Á-
ÏÌÓÊÂÌËÂ, ÌÂÂÒÚ Ë ‡Á‚ËÚËÂ ËÍ˚. é‰ÌËÏ ËÁ ·ËÓ-
ıËÏË˜ÂÒÍËı ÍËÚÂËÂ‚ ÁÂÎÓÒÚË ËÍ˚ Ë „ÓÚÓ‚ÌÓÒÚË
Í ÓÔÎÓ‰ÓÚ‚ÓÂÌË˛ fl‚ÎflÂÚÒfl ÒÓ‰ÂÊ‡ÌËÂ ‚ ÌÂÈ ÎËÔË-
‰Ó‚, ÍÓÚÓÓÂ ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl Í‡Í ÔÓÍ‡Á‡ÚÂÎ¸ ÊËÁ-
ÌÂÒÔÓÒÓ·ÌÓÒÚË ÔÓÚÓÏÒÚ‚‡ (ä˚Ê‡ÌÓ‚ÒÍËÈ, 1960;
Haliloglu et al., 2003). ãËÔË‰˚ – ‚‡ÊÌ˚Â ËÒÚÓ˜ÌËÍË
ÏÂÚ‡·ÓÎË˜ÂÒÍÓÈ ˝ÌÂ„ËË Ë ÒÚÛÍÚÛÌ˚ı ‚Â˘ÂÒÚ‚, ‡
Ú‡ÍÊÂ ·ËÓ˝ÙÙÂÍÚÓ˚, Â„ÛÎËÛ˛˘ËÂ ‚ÌÛÚËÍÎÂ-
ÚÓ˜Ì˚Â ·ËÓıËÏË˜ÂÒÍËÂ Â‡ÍˆËË, ÏÂÊÍÎÂÚÓ˜Ì˚Â
‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl Ë ‡ÁÎË˜Ì˚Â ÙËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÔÓ-
ˆÂÒÒ˚ (äÂÔÒ, 1981; ÑflÚÎÓ‚ËˆÍ‡fl, ÅÂÁÛ„ÎÓ‚, 1998).
ãËÔË‰Ì˚È ÒÔÂÍÚ ‡Á‚Ë‚‡˛˘ËıÒfl flËˆ fl‚ÎflÂÚÒfl ËÌ-
‰ËÍ‡ÚÓÓÏ ˝ÌÂ„ÂÚË˜ÂÒÍËı ÔÓÚÂ·ÌÓÒÚÂÈ ÎË˜ËÌÍË
ÔË ÔÂÂıÓ‰Â Ì‡ ˝ÍÁÓ„ÂÌÌÓÂ ÔËÚ‡ÌËÂ (Haliloglu et al.,
2003). ìÓ‚ÂÌ¸ ÎËÔË‰Ó‚, ÒÓÒÂ‰ÓÚÓ˜ÂÌÌ˚ı ‚ ÓÒÌÓ‚-
ÌÓÏ ‚ ÊÂÎÚÍÂ ËÍ˚, ÓÔÂ‰ÂÎflÂÚ ÊËÁÌÂÌÌÛ˛ ÒÚ‡ÚÂ-
„Ë˛ ·Û‰Û˘Â„Ó ˝Ï·ËÓÌ‡ Ë ÎË˜ËÌÍË, ÔÓÁ‚ÓÎflÂÚ ÓˆÂ-
ÌËÚ¸ Ëı ‡‰‡ÔÚ‡ˆËÓÌÌ˚Â ‚ÓÁÏÓÊÌÓÒÚË Í ÏÂÌfl˛˘ËÏ-
Òfl ÛÒÎÓ‚ËflÏ ÒÂ‰˚, ‡ Ú‡ÍÊÂ Í‡˜ÂÒÚ‚Ó ËÍ˚
(ò‡ÚÛÌÓ‚ÒÍËÈ, 1980‡, ·; ëË‰ÓÓ‚, 1983; Tocher, 2003;
Peng et al., 2003). 

çÂÒÏÓÚfl Ì‡ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl
Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ ‚ ÒÓÓÚÌÓ¯ÂÌËË ÓÚ‰ÂÎ¸Ì˚ı ÎË-
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ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ˚ ‹ 08-04-01691-‡, 08-04-01140-a, 05-04-
48729-‡) Ë èÓ„‡ÏÏÓÈ èÂÁË‰ÂÌÚ‡ êî “ÇÂ‰Û˘ËÂ Ì‡Û˜Ì˚Â
¯ÍÓÎ˚” (ÔÓÂÍÚ çò-4310.2006.4, çò-06.2008.4).

 

ÔË‰Ó‚ Ì‡ ÌÂÍÓÚÓ˚ı ˝Ú‡Ô‡ı ‡Á‚ËÚËfl ‡ÁÌ˚ı ‚Ë-
‰Ó‚ ˚·, ‚ ÚÓÏ ˜ËÒÎÂ ÎÓÒÓÒÂ‚˚ı, ‡ Ú‡ÍÊÂ ÏÓÒÍËı
ÂÊÂÈ Ë ÁÂÏÌÓ‚Ó‰Ì˚ı (ÅÓÎ„Ó‚‡ Ë ‰., 1985; çÂÙÂ-
‰Ó‚‡, 1989; çÓ‚ËÍÓ‚, 2000; Ando, 1962; Halver,
2000; Tocher, 2003; Cejas et al., 2004), ÙÛÌÍˆËÓ-
Ì‡Î¸Ì‡fl ÓÎ¸ ÎËÔË‰Ó‚ Ë ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ ÎËÔË‰-
Ì˚ı ÒÔÂÍÚÓ‚ ‚ ÔÓˆÂÒÒÂ ˝Ï·ËÓ„ÂÌÂÁ‡ ‡ÚÎ‡ÌÚË-
˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ÓÒÚ‡˛ÚÒfl Â˘Â ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ ËÁÛ-
˜ÂÌÌ˚ÏË.

ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ – ËÒÒÎÂ‰Ó‚‡ÌËÂ ÎË-
ÔË‰ÌÓ„Ó ÒÓÒÚ‡‚‡ (11 „ÛÔÔ ÎËÔË‰Ó‚) ÁÂÎÓÈ ËÍ˚
‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl 
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L. ÔÂÂ‰ ÌÂÂ-
ÒÚÓÏ Ë ‚ ÔÓˆÂÒÒÂ ÂÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl
(6 ÒÚ‡‰ËÈ), ‡ Ú‡ÍÊÂ ‚˚flÒÌÂÌËÂ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ
ÓÎË Á‡Ô‡Ò‡ÌËfl Ë ‡ÒıÓ‰Ó‚‡ÌËfl ÎËÔË‰Ó‚.

 

åÄíÖêàÄã à åÖíéÑàäÄ

 

àÒÍÛÒÒÚ‚ÂÌÌÓ ÓÔÎÓ‰ÓÚ‚ÓÂÌÌ‡fl ËÍ‡ ‡ÚÎ‡ÌÚË-
˜ÂÒÍÓ„Ó ÎÓÒÓÒfl Ò ˚·Ó‚Ó‰ÌÓÈ ÒÚ‡ÌˆËË ·˚Î‡ ‰Ó-
ÒÚ‡‚ÎÂÌ‡ ‚ Î‡·Ó‡ÚÓË˛ Ë ÔÓÏÂ˘ÂÌ‡ ‚ ıÓÎÓ‰ËÎ¸-
ÌÛ˛ Í‡ÏÂÛ ÔË ÔÓÒÚÓflÌÌÓÈ ÚÂÏÔÂ‡ÚÛÂ +4°ë.
àÍ‡ ‡Á‚Ë‚‡Î‡Ò¸ Ì‡ Â¯ÂÚÍ‡ı, ÓÏ˚‚‡ÂÏ˚ı Â˜-
ÌÓÈ ‚Ó‰ÓÈ, ÍÓÚÓÛ˛ ÂÊÂ‰ÌÂ‚ÌÓ ÏÂÌflÎË. ê‡Á‚Ë‚‡˛-
˘Û˛Òfl ËÍÛ ÎÓÒÓÒfl ÓÚ·Ë‡ÎË Ì‡ ÒÎÂ‰Û˛˘Ëı ÒÚ‡‰Ë-
flı ‡Á‚ËÚËfl (ê˚ÊÍÓ‚, äÛÔÂÌ¸, 2004): 1 – ÔÂÂ‰
ÓÔÎÓ‰ÓÚ‚ÓÂÌËÂÏ, 2 – Ó·‡ÁÓ‚‡ÌËÂ ·Î‡ÒÚÓ‰ËÒÍ‡
(3 ˜), 3 – ‰Ó·ÎÂÌËÂ ·Î‡ÒÚÓ‰ËÒÍ‡ (7 ÒÛÚ), 4 – Ó·‡ÁÓ-
‚‡ÌËÂ ı‚ÓÒÚÓ‚ÓÈ ÔÓ˜ÍË (27 ÒÛÚ), 5 – Ì‡˜‡ÎÓ ÔÛÎ¸Ò‡-
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 L. ‚
ÔÓˆÂÒÒÂ Â„Ó ‡ÌÌÂ„Ó ‡Á‚ËÚËfl: ÓÚ ̋ Ú‡Ô‡ Ó·‡ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ (3 ̃ ) ‰Ó ‚˚ÍÎÂ‚‡ (108 ÒÛÚ), ‡ Ú‡ÍÊÂ
‚ ËÍÂ ÔÂÂ‰ ÂÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËÂÏ. èÓÍ‡Á‡Ì ‚˚ÒÓÍËÈ Ë ÒÚ‡·ËÎ¸Ì˚È ÛÓ‚ÂÌ¸ ÒÛÏÏ‡Ì˚ı ÎËÔË‰Ó‚, ‚
ÚÓÏ ̃ ËÒÎÂ ÒÚÛÍÚÛÌ˚ı ÙÓÒÙÓÎËÔË‰Ó‚, ‡ Ú‡ÍÊÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ÚË‡ˆËÎ„ÎËˆÂËÌÓ‚
Ë ÌÂÍÓÚÓÓÂ ÔÓ‚˚¯ÂÌËÂ Â„Ó Í ÏÓÏÂÌÚÛ ‚˚ÍÎÂ‚‡ ÎË˜ËÌÍË, ˜ÚÓ ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó· Ëı ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËË ‚ Í‡˜ÂÒÚ‚Â ÓÒÌÓ‚ÌÓ„Ó ˝ÌÂ„ÂÚË˜ÂÒÍÓ„Ó ËÒÚÓ˜ÌËÍ‡ ÔÓÒÎÂ ‚˚ÍÎÂ‚‡ ‚ ÛÒÎÓ‚Ëflı ‰ÂÙËˆËÚ‡
ÍÓÏ‡ Ë Ï‡ÎÓÈ ‡ÍÚË‚ÌÓÒÚË ÏÓÎÓ‰Ë ‚ ÚÂ˜ÂÌËÂ ÌÂÍÓÚÓÓ„Ó ‚ÂÏÂÌË. á‡Ô‡Ò‡ÌËÂ ÓÔÂ‰ÂÎÂÌÌÓ„Ó ÛÓ‚Ìfl
ÎËÔË‰Ó‚ ‚ ËÍÂ ÎÓÒÓÒfl ÔÂÂ‰ ÌÂÂÒÚÓÏ ‚‡ÊÌÓ ‰Îfl ‡Á‚ËÚËfl Á‡Ó‰˚¯ÂÈ Ë ‚˚ÊË‚‡ÌËfl ÎË˜ËÌÓÍ ÔÓÒÎÂ
‚˚ÍÎÂ‚‡. é·ÒÛÊ‰‡ÂÚÒfl ÁÌ‡˜ÂÌËÂ ‡ÁÌÓÌ‡Ô‡‚ÎÂÌÌ˚ı ËÁÏÂÌÂÌËÈ ÛÓ‚Ìfl ÒÚÛÍÚÛÌ˚ı ÎËÔË‰Ó‚, ÏÓ-
‰ÛÎËÛ˛˘Ëı ÒÚÂÔÂÌ¸ ‡ÍÚË‚ÌÓÒÚË ÏÂÏ·‡ÌÌ˚ı ÙÂÏÂÌÚÓ‚, ‚ ËÁÏÂÌÂÌËË ÏÂÚ‡·ÓÎËÁÏ‡ ÔÂÂ‰ ‚˚ÍÎÂ-
‚ÓÏ ÎË˜ËÌÍË. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÔÂÒÌÓ‚Ó‰Ì˚È ÎÓÒÓÒ¸, ˝Ï·ËÓ„ÂÌÂÁ, ÎËÔË‰˚, ÙÓÒÙÓÎËÔË‰˚, ÚË‡ˆËÎ„ÎËˆÂËÌ˚.

 

ìÑä 577.125:597.553.2:591.3
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ˆËË ÒÂ‰Â˜ÌÓÈ ÚÛ·ÍË Ë Ì‡˜‡ÎÓ ÍÓ‚ÓÓ·‡˘ÂÌËfl
(40 ÒÛÚ), 6 – Ì‡˜‡ÎÓ ÔË„ÏÂÌÚ‡ˆËË „Î‡Á (60 ÒÛÚ), 7 – ÔÓ‰-
„ÓÚÓ‚Í‡ Í ‚˚ÎÛÔÎÂÌË˛ Ë ˜‡ÒÚË˜Ì˚È ‚˚ıÓ‰ Á‡Ó‰˚-
¯ÂÈ ËÁ Ó·ÓÎÓ˜ÍË (108 ÒÛÚ).

ç‡ Í‡Ê‰ÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl ·‡ÎË ÔÓ·˚ (Ó‰Ì‡
ËÍËÌÍ‡) ‚ 10–25 ÔÓ‚ÚÓÌÓÒÚflı Ë ÙËÍÒËÓ‚‡ÎË
96%-Ì˚Ï ˝ÚËÎÓ‚˚Ï ÒÔËÚÓÏ (1 ÏÎ). èÓ·˚ „ÓÏÓ-
„ÂÌËÁËÓ‚‡ÎË ‚ 10-Í‡ÚÌÓÏ Ó·˙ÂÏÂ ÒÏÂÒË ıÎÓÓ-
ÙÓÏ-ÏÂÚ‡ÌÓÎ (2 : 1) Ë ı‡ÌËÎË Ì‡ ıÓÎÓ‰Â (+4°ë)
‰Ó ‡Ì‡ÎËÁ‡. ãËÔË‰˚ ˝ÍÒÚ‡„ËÓ‚‡ÎË ‚ ÒËÒÚÂÏÂ
‡ÒÚ‚ÓËÚÂÎÂÈ ıÎÓÓÙÓÏ-ÏÂÚ‡ÌÓÎ (2 : 1, ÔÓ Ó·˙-
ÂÏÛ) ÔÓ ÏÂÚÓ‰Û îÓÎ˜‡ (Folch et al., 1957) Ë Ù‡ÍˆË-
ÓÌËÓ‚‡ÎË Ì‡ ÔÎ‡ÒÚËÌÍ‡ı Silufol (“Kavalier”, óÂ-
ıËfl) ‚ ÒËÒÚÂÏÂ ‡ÒÚ‚ÓËÚÂÎÂÈ: ÔÂÚÓÎÂÈÌ˚È
˝ÙË-ÒÂÌ˚È ˝ÙË-ÛÍÒÛÒÌ‡fl ÍËÒÎÓÚ‡ (90 : 10 : 1,
ÔÓ Ó·˙ÂÏÛ). äÓÎË˜ÂÒÚ‚ÂÌÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ÒÛÏÏ‡-
Ì˚ı ÙÓÒÙÓÎËÔË‰Ó‚ (îã), ÚË‡ˆËÎ„ÎËˆÂËÌÓ‚
(íÄÉ), ˝ÙËÓ‚ ıÓÎÂÒÚÂËÌ‡ (ùïC) ÓÔÂ‰ÂÎflÎË
„Ë‰ÓÍÒ‡Ï‡ÚÌ˚Ï ÏÂÚÓ‰ÓÏ (ëË‰ÓÓ‚ Ë ‰., 1972;
Walch et al., 1965), ıÓÎÂÒÚÂËÌ‡ (ïC) – ÏÂÚÓ‰ÓÏ
ùÌ„ÂÎ¸·ÂıÚ‡ (Engelbrechy et al., 1974) Ë ‚˚‡Ê‡-
ÎË ‚ ÔÓˆÂÌÚ‡ı ÓÚ Ï‡ÒÒ˚ ÒÛıÓ„Ó ‚Â˘ÂÒÚ‚‡. ëÛÏ-
Ï‡Ì˚Â ÙÓÒÙÓÎËÔË‰˚ ‡Á‰ÂÎflÎË ÏÂÚÓ‰ÓÏ ‚˚ÒÓ-
ÍÓ˝ÙÙÂÍÚË‚ÌÓÈ ÊË‰ÍÓÒÚÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË (Ar-
duini et al., 1996) Ì‡ ÒÚ‡Î¸ÌÓÈ ÍÓÎÓÌÍÂ Nucleosil
100–7, (“ùÎÒËÍÓ”, êÓÒÒËfl). èÓ‰‚ËÊÌ‡fl Ù‡Á‡: ‡ˆÂ-
ÚÓÌËÚËÎ-„ÂÍÒ‡Ì-ÏÂÚ‡ÌÓÎ-ÓÚÓÙÓÒÙÓÌ‡fl ÍËÒÎÓ-
Ú‡ (918 : 30 : 30 : 17.5). ÑÂÚÂÍÚËÓ‚‡ÌËÂ ÔÓ‚Ó‰ËÎË
ÔÓ ÒÚÂÔÂÌË ÔÓ„ÎÓ˘ÂÌËfl Ò‚ÂÚ‡ ÔË 206 ÌÏ. ÑÎfl
Ë‰ÂÌÚËÙËÍ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÒÚ‡Ì‰‡ÚÌ˚Â îã
(“Sigma”, ëòÄ). ëÓÓÚÌÓ¯ÂÌËÂ ÏÂÊ‰Û ÙÓÒÙÓÎË-
ÔË‰Ì˚ÏË ÍÓÏÔÓÌÂÌÚ‡ÏË ÓˆÂÌË‚‡ÎË ÔÓ ‚ÂÎË˜ËÌ‡Ï
ÔÎÓ˘‡‰ÂÈ ÔËÍÓ‚ Ì‡ ıÓÏ‡ÚÓ„‡ÏÏÂ. êÂÁÛÎ¸Ú‡Ú˚
ÔÓ‚Â‰ÂÌÌ˚ı ˝ÍÒÔÂËÏÂÌÚÓ‚ Ó·‡·ÓÚ‡Ì˚ Ò ÔË-
ÏÂÌÂÌËÂÏ Ó·˘ÂÔËÌflÚ˚ı ÏÂÚÓ‰Ó‚ ‚‡Ë‡ˆËÓÌÌÓÈ
ÒÚ‡ÚËÒÚËÍË (à‚‡ÌÚÂ, äÓÓÒÓ‚, 2003) Ò ËÒÔÓÎ¸ÁÓ-
‚‡ÌËÂÏ ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ Excel Ë Stadia.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

àÒÒÎÂ‰Ó‚‡ÌËÂ ‰ËÌ‡ÏËÍË ÒÛÏÏ‡Ì˚ı ÎËÔË‰Ó‚ ‚
ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ËÍ˚ ÔÂÒÌÓ-
‚Ó‰ÌÓ„Ó ÎÓÒÓÒfl ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Ëı ÛÓ‚ÂÌ¸ ÒÚ‡·Ë-
ÎÂÌ Ì‡ ‚ÒÂı ÒÚ‡‰Ëflı (‚ ÔÂ‰ÂÎ‡ı 23.05–24.01% ÓÚ
ÒÛıÓÈ Ï‡ÒÒ˚) Ë ‰ÓÒÚÓ‚ÂÌÓ ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ Ëı ÒÓ-
‰ÂÊ‡ÌËfl ‚ ÔÂ‰ÌÂÂÒÚÓ‚ÓÈ ËÍÂ (22.2%). ç‡ÍÓÔ-
ÎÂÌËÂ Ë ÒÓı‡ÌÂÌËÂ ÁÌ‡˜ËÚÂÎ¸ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡
ÎËÔË‰Ó‚ ‚ flÈˆ‡ı ÎÓÒÓÒÂ‚˚ı Ò‚flÁ‡ÌÓ Ò ‰ÎËÚÂÎ¸ÌÓ-
ÒÚ¸˛ ËÌÍÛ·‡ˆËÓÌÌÓ„Ó ÔÂËÓ‰‡ (‰Ó 7 ÏÂÒ) Á‡Ó‰˚-
¯‡, ‡ Ú‡ÍÊÂ c ˝ÍÓÎÓ„Ë˜ÂÒÍËÏË ÛÒÎÓ‚ËflÏË: ÎË˜ËÌ-
ÍË ‚˚ÍÎÂ‚˚‚‡˛ÚÒfl ‡ÌÌÂÈ ‚ÂÒÌÓÈ ÔË ÌËÁÍÓÈ
ÚÂÏÔÂ‡ÚÛÂ Ë Ó„‡ÌË˜ÂÌÌ˚ı ÍÓÏÓ‚˚ı ‚ÓÁÏÓÊ-
ÌÓÒÚflı (ä˚Ê‡ÌÓ‚ÒÍËÈ, 1960; MacFarlane, Norton,
1999; Halver, 2000). Ç ËÒÒÎÂ‰Ó‚‡ÌËflı ‰Û„Ëı ‡‚ÚÓ-
Ó‚ (ÉÓÈ‰‡ Ë ‰., 1975; çÓ‚ËÍÓ‚, 2000) Ú‡ÍÊÂ ÛÍ‡-
Á˚‚‡ÂÚÒfl Ì‡ ÓÚÒÛÚÒÚ‚ËÂ ËÁÏÂÌÂÌËÈ ÒÓ‰ÂÊ‡ÌËfl
ÒÛÏÏ‡Ì˚ı ÎËÔË‰Ó‚ ‚ ÔÂËÓ‰ ÓÚ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl ‰Ó
‚˚ÍÎÂ‚‡ Û ‚¸˛Ì‡, ÒÂÏ„Ë, ‡‰ÛÊÌÓÈ ÙÓÂÎË, ÚÂÒÍË,
ÔËÌ‡„Ó‡ Ë ‡ÏÙË·ËÈ. Ç ‡ÌÌÂÏ ÓÌÚÓ„ÂÌÂÁÂ ˚· ‚‡Ê-

ÌÛ˛ ÓÎ¸ Ë„‡ÂÚ Û„ÎÂ‚Ó‰Ì˚È Ó·ÏÂÌ, Ó·ÂÒÔÂ˜Ë‚‡˛-
˘ËÈ ˝ÌÂ„ËÂÈ ÏÓÙÓÙËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÔÓˆÂÒÒ˚ ‚
‡Á‚Ë‚‡˛˘ÂÏÒfl Á‡Ó‰˚¯Â (ûÓ‚ËˆÍËÈ, 1999;
Boulekbache, 1981).

Å˚ÎÓ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ‰ÓÏËÌËÛ˛˘ÂÈ ÎËÔË‰-
ÌÓÈ Ù‡ÍˆËÂÈ ‚ ÁÂÎÓÈ ÔÂ‰ÌÂÂÒÚÓ‚ÓÈ ËÍÂ ÎÓ-
ÒÓÒfl, ‡ Ú‡ÍÊÂ Ì‡ ‚ÒÂı ÒÚ‡‰Ëflı ÂÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó
‡Á‚ËÚËfl fl‚Îfl˛ÚÒfl îã (ÓÚ 9.8 ‰Ó 11.18% Ì‡ ÒÛıÓÈ
‚ÂÒ) (ËÒ. 1). ç‡ ÒÚ‡‰Ëflı ‰Ó·ÎÂÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ Ë
ÔË„ÏÂÌÚ‡ˆËË „Î‡Á ÓÚÏÂ˜ÂÌÓ ‰ÓÒÚÓ‚ÂÌÓÂ (

 



 

 

 

≤

 

 0.05)
ÔÓ‚˚¯ÂÌËÂ Ëı ÒÓ‰ÂÊ‡ÌËfl ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÂ‰˚-
‰Û˘ËÏË ÒÚ‡‰ËflÏË, ‚ ÓÒÌÓ‚ÌÓÏ Á‡ Ò˜ÂÚ ÙÓÒÙ‡ÚË‰ËÎ-
ıÓÎËÌ‡ (îï) Ë ÙÓÒÙ‡ÚË‰ËÎ˝Ú‡ÌÓÎ‡ÏËÌ‡ (îùÄ)
(ËÒ. 2). ì‚ÂÎË˜ÂÌËÂ ÛÓ‚Ìfl îã Í‡Í ÏÂÏ·‡ÌÌ˚ı
ÍÓÏÔÓÌÂÌÚÓ‚ Ò‚flÁ‡ÌÓ Ò Ó·‡ÁÓ‚‡ÌËÂÏ ‚ÌÛÚËÍÎÂ-
ÚÓ˜Ì˚ı ÒÚÛÍÚÛ Ë ‰ËÙÙÂÂÌˆËÓ‚ÍÓÈ Ó„‡ÌÓ‚.
àÁ‚ÂÒÚÌÓ, ˜ÚÓ îï Ë îùÄ fl‚Îfl˛ÚÒfl Ú‡ÍÊÂ ÒÔÂˆË-
ÙË˜ÂÒÍËÏË ‡ÍÚË‚‡ÚÓ‡ÏË fl‰‡ ÏÂÏ·‡ÌÌ˚ı ÙÂ-
ÏÂÌÚÓ‚ (äÓÎÓÏËÈˆÂ‚‡ Ë ‰., 2003). ì·˚Î¸ îï Ë
ÔÓ‚˚¯ÂÌËÂ ÛÓ‚Ìfl ÏÂÚ‡·ÓÎË˜ÂÒÍË Ò‚flÁ‡ÌÌÓ„Ó Ò
ÌËÏ ÎËÁÓÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ‡ (ãîï) ÔÂÂ‰ ‚˚ÍÎÂ-
‚ÓÏ ÎË˜ËÌÍË (

 



 

 

 

≤

 

 0.01), ‚ÓÁÏÓÊÌÓ, Ó·ÛÒÎÓ‚ÎÂÌÓ
‡ÍÚË‚‡ˆËÂÈ „ÓÏÓÌÓ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÈ ˆËÚÓÁÓÎ¸ÌÓÈ
ÙÓÒÙÓÎËÔ‡Á˚ Ä2 ÔÓ‰ ‚ÎËflÌËÂÏ ÓÒÚÓ‚˚ı Ù‡ÍÚÓ-
Ó‚ (èÓÍ‡ÁÓ‚‡ Ë ‰., 1998). ç‡ÍÓÔÎÂÌËÂ ãîï ÔÓ-
‚˚¯‡ÂÚ ÔÓÌËˆ‡ÂÏÓÒÚ¸ ·ËÓÏÂÏ·‡Ì ‰Îfl ËÓÌÓ‚ Ë
ÏÓÎÂÍÛÎ (ÉË·‡ÌÓ‚, 1991; éÒ‡‰˜‡fl Ë ‰., 2004).
ì‚ÂÎË˜ÂÌËÂ ãîï ÏÓÊÂÚ ÒÓÔÓ‚ÓÊ‰‡Ú¸Òfl Ô‡‡Î-
ÎÂÎ¸Ì˚Ï ÓÒÚÓÏ îï, ÍÓÚÓ˚È Ó·‡ÁÛÂÚÒfl ‚ Â-
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êËÒ. 1.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÙÓÒÙÓÎËÔË‰Ó‚ ( ) Ë
ÚË‡ˆËÎ„ÎËˆÂËÌÓ‚ ( ) ‚ ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó
‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÎÓÒÓÒfl 

 

Salmo salar

 

 L. 
á‰ÂÒ¸ Ë Ì‡ ËÒ. 2 – 6: ÔÓ ÓÒË ‡·ÒˆËÒÒ – ÒÚ‡‰ËË ‡Á‚ËÚËfl:

 

0

 

 – ËÍ‡ ÔÂÂ‰ ÓÔÎÓ‰ÓÚ‚ÓÂÌËÂÏ; 

 

1

 

 – Ó·‡ÁÓ‚‡ÌËÂ
·Î‡ÒÚÓ‰ËÒÍ‡ (3 ˜); 

 

2

 

 – ‰Ó·ÎÂÌËÂ ·Î‡ÒÚÓ‰ËÒÍ‡ (7 ÒÛÚ);

 

3

 

 – Ó·‡ÁÓ‚‡ÌËÂ ı‚ÓÒÚÓ‚ÓÈ ÔÓ˜ÍË (27 ÒÛÚ); 

 

4

 

 – Ì‡˜‡ÎÓ
ÔÛÎ¸Ò‡ˆËË ÒÂ‰Â˜ÌÓÈ ÚÛ·ÍË Ë Ì‡˜‡ÎÓ ÍÓ‚ÓÓ·‡˘Â-
ÌËfl (40 ÒÛÚ); 

 

5

 

 – Ì‡˜‡ÎÓ ÔË„ÏÂÌÚ‡ˆËË „Î‡Á (60 ÒÛÚ); 

 

6

 

 –
ÔÓ‰„ÓÚÓ‚Í‡ Í ‚˚ÎÛÔÎÂÌË˛ Ë ˜‡ÒÚË˜Ì˚È ‚˚ıÓ‰ Á‡Ó-
‰˚¯‡ ËÁ Ó·ÓÎÓ˜ÍË (108 ÒÛÚ); ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÒÓ‰Â-
Ê‡ÌËÂ ÎËÔË‰Ó‚, % ÓÚ ÒÛıÓ„Ó ‚Â˘ÂÒÚ‚‡. ñËÙ˚ Ì‡‰
ÒÚÓÎ·ˆ‡ÏË – ‰ÓÒÚÓ‚ÂÌ˚Â ÓÚÎË˜Ëfl ÒÓ‰ÂÊ‡ÌËfl ÒÓÂ‰Ë-
ÌÂÌËfl Ì‡ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl.

 

4
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åÛÁËÌ‡ 

 

Ë ‰

 

.

 

ÁÛÎ¸Ú‡ÚÂ Â‡ˆËÎËÓ‚‡ÌËfl ãîï Ò Û˜‡ÒÚËÂÏ ÚËÓ˝ÙË-
Ó‚ äÓÄ (äÂÌÌÂ‰Ë, 1962; ä‡‡„ÂÁflÌ Ë ‰., 1994).
í‡ÍÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ ÏÂÊ‰Û ãîï Ë îï ÓÚÏÂ˜ÂÌÓ
Ì‡ÏË Ì‡ ˝Ú‡ÔÂ ÔË„ÏÂÌÚ‡ˆËË „Î‡Á (ËÒ. 3). Ç ÔÓÒÎÂ‰-
ÌÂÂ ‚ÂÏfl ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ãîï ‚˚ÔÓÎÌflÂÚ Ú‡ÍÊÂ
Â„ÛÎflÚÓÌ˚Â ÙÛÌÍˆËË, ÓÍ‡Á˚‚‡fl ÏÓ‰ÛÎËÛ˛-
˘ËÈ ˝ÙÙÂÍÚ Ì‡ ‡ÍÚË‚ÌÓÒÚ¸ ÏÂÏ·‡ÌÓÒ‚flÁ‡ÌÌ˚ı
ÙÂÏÂÌÚÓ‚ (ÑflÚÎÓ‚ËˆÍ‡fl, ÅÂÁÛ„ÎÓ‚, 1998; äÓÎÓ-
ÏËÈˆÂ‚‡ Ë ‰., 2003). ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ãîï ÏÓ-
ÊÂÚ Ó·‡ÁÓ‚‡Ú¸Òfl ‚ ÍÎÂÚÓ˜Ì˚ı ÏÂÏ·‡Ì‡ı ÔÓ‰
‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ì‡ÛÊÌ˚ı ÒË„Ì‡ÎÓ‚ Ë ·˚Ú¸ Ó‰ÌËÏ
ËÁ ‚ÚÓË˜Ì˚ı ÏÂÒÒÂÌ‰ÊÂÓ‚ Ëı ÔÂÂ‰‡˜Ë ˜ÂÂÁ
ÂˆÂÔÚÓ˚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡Ì˚ (èÓÍ‡ÁÓ-
‚‡ Ë ‰., 1998; äÛÎ‡„ËÌ‡ Ë ‰., 2004), ˜ÚÓ ÓÒÓ·ÂÌÌÓ
‚‡ÊÌÓ ÔË ‚˚ÍÎÂ‚Â ÎË˜ËÌÍË. 

íÂÚ¸fl ÙÓÒÙÓÎËÔË‰Ì‡fl Ù‡ÍˆËfl ÔÓ ÍÓÎË˜Â-
ÒÚ‚ÂÌÌÓÏÛ ÒÓ‰ÂÊ‡ÌË˛ ‚ ÁÂÎÓÈ ÔÂ‰ÌÂÂÒÚÓ‚ÓÈ
ËÍÂ Ë ‚ ÔÓˆÂÒÒÂ ÂÂ ‡Á‚ËÚËfl – ÒÙËÌ„ÓÏËÂÎËÌ
(ëîå) – ÚËÔË˜Ì˚È ÙÓÒÙÓÎËÔË‰ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı
ÏÂÏ·‡Ì ÍÎÂÚÓÍ, ÒÓ‰ÂÊ‡˘ËÈ ‚ ÓÒÌÓ‚ÌÓÏ Ì‡Ò˚-
˘ÂÌÌ˚Â ÊËÌ˚Â ÍËÒÎÓÚ˚. è‡‰ÂÌËÂ ÛÓ‚Ìfl ëîå
(‚ 1.6 ‡Á‡) Ì‡ ÒÚ‡‰ËË ÔË„ÏÂÌÚ‡ˆËË „Î‡Á ÔÓ Ò‡‚ÌÂ-
ÌË˛ ÒÓ ÒÚ‡‰ËflÏË Ì‡˜‡Î‡ ÔÛÎ¸Ò‡ˆËË ÒÂ‰ˆ‡ Ë ÍÓ-
‚ÓÓ·‡˘ÂÌËfl ÍÓÂÎËÛÂÚ ÒÓ ÒÌËÊÂÌËÂÏ ÍÓÌˆÂÌ-
Ú‡ˆËË ïC (‚ 1.9 ‡Á‡), ˜ÚÓ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ Ò
„Ë‰ÓÎËÁÓÏ ëîå Ë ÓÒ‚Ó·ÓÊ‰ÂÌËÂÏ ïC ËÁ ÏÂÏ-
·‡Ì (ËÒ. 4). èÓ‰Ó·Ì˚Â ËÁÏÂÌÂÌËfl ÛÓ‚Ìfl ëîå
ÔÓÍ‡Á‡Ì˚ ‚ ‡Á‚Ë‚‡˛˘ËıÒfl flÈˆ‡ı ·ÂÎÓ„Ó ÏÓÒÍÓ-
„Ó ÎÂ˘‡ (

 

Diplodus sargus

 

) (Cejas et al., 2004).
ìÏÂÌ¸¯ÂÌËÂ ÍÓÎË˜ÂÒÚ‚‡ ëîå ÔË‚Ó‰ËÚ Í ÒÌËÊÂ-
ÌË˛ ÏËÍÓ‚flÁÍÓÒÚË ·ËÓÏÂÏ·‡Ì (äÂÔÒ, 1981).
ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ëîå Ë Â„Ó ÏÂÚ‡·ÓÎËÚ˚ fl‚Îfl-
˛ÚÒfl ÏÂ‰Ë‡ÚÓ‡ÏË ‚ÌÂÍÎÂÚÓ˜Ì˚ı ÒË„Ì‡ÎÓ‚ ‡ÍÚË-
‚‡ˆËË, ˜ÂÂÁ „ÂÌÂÚË˜ÂÒÍËÈ ‡ÔÔ‡‡Ú Â„ÛÎËÛ˛Ú
ÒËÌÚÂÁ ïC, ÍÎÂÚÓ˜Ì˚È ÓÒÚ Ë ÔÓˆÂÒÒ˚ ‡ÔÓÔÚÓÁ‡
(ÄÎÂÒÂÌÍÓ Ë ‰., 2002; äÓÎÓÏËÈˆÂ‚‡ Ë ‰., 2003;
éÒ‡‰˜‡fl Ë ‰., 2004; àÔ‡ÚÓ‚‡ Ë ‰., 2006).

îÓÒÙ‡ÚË‰ËÎÒÂËÌ (îë) Ë ÙÓÒÙ‡ÚË‰ËÎËÌÓÁË-
ÚÓÎ (îà) fl‚Îfl˛ÚÒfl ÏËÌÓÌ˚ÏË îã Í‡Í ‚ ÁÂÎÓÈ
ËÍÂ ÔÂÂ‰ ÌÂÂÒÚÓÏ, Ú‡Í Ë ‚ ÔÓˆÂÒÒÂ ÂÂ ˝Ï·ËÓ-
Ì‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. ç‡Ë·ÓÎ¸¯ËÂ ËÁÏÂÌÂÌËfl ÒÓ-
‰ÂÊ‡ÌËfl îë (‰ÓÒÚÓ‚ÂÌÓ ÁÌ‡˜ËÏ˚Â ÔË 

 



 

 

 

≤

 

 0.05)
ÓÚÏÂ˜ÂÌ˚ ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl: Ì‡ ÒÚ‡‰ËË Ó·‡-
ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ Â„Ó ÛÓ‚ÂÌ¸ ÁÌ‡˜ËÚÂÎ¸ÌÓ
ÒÌËÊ‡ÂÚÒfl, ‡ Ì‡ ˝Ú‡ÔÂ ‰Ó·ÎÂÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ Ë
ÓÒÓ·ÂÌÌÓ ÔÂÂ‰ ‚˚ÍÎÂ‚ÓÏ – ÔÓ‚˚¯‡ÂÚÒfl ÔÓ Ò‡‚-
ÌÂÌË˛ Ò ÔÂ‰¯ÂÒÚ‚Û˛˘ËÏË ÒÚ‡‰ËflÏË ‡Á‚ËÚËfl
(ËÒ. 5). ç‡ÍÓÔÎÂÌËÂ ˝ÚËı ÌÂÌ‡Ò˚˘ÂÌÌ˚ı îã ËÌ-
‰ÛˆËÛÂÚ ‡ÍÚË‚ÌÓÒÚ¸ ÏÂÏ·‡ÌÌ˚ı ÙÂÏÂÌÚÓ‚, Ì‡-
ÔËÏÂ ÍÓÏÔÎÂÍÒ‡ Na, K-Äíî‡Á˚, Ò‚flÁ‡ÌÌÓ„Ó Ò
ÓÒÏÓÂ„ÛÎflˆËÂÈ, ˜ÚÓ ËÏÂÂÚ ÁÌ‡˜ÂÌËÂ ÔË ÒÏÂÌÂ
ÒÂ‰˚ Ó·ËÚ‡ÌËfl (ÅÓÎ‰˚Â‚, 1985; ÅÓÎ‰˚Â‚ Ë ‰.,
2006). èÓ‰Ó·Ì˚Â ËÁÏÂÌÂÌËfl îë ÒÓ„Î‡ÒÛ˛ÚÒfl Ò
‰‡ÌÌ˚ÏË, ÔÓÎÛ˜ÂÌÌ˚ÏË ÔË ËÁÛ˜ÂÌËË ˝Ï·ËÓ-
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êËÒ. 2.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ‡ ( ) Ë
ÙÓÒÙ‡ÚË‰ËÎ˝Ú‡ÌÓÎ‡ÏËÌ‡ ( ) ‚ ÔÓˆÂÒÒÂ ̋ Ï·ËÓÌ‡Î¸ÌÓ-
„Ó ‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÎÓÒÓÒfl 

 

Salmo salar

 

 L.
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êËÒ. 3.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÎËÁÓÙÓÒÙ‡ÚË‰ËÎıÓÎË-
Ì‡ ‚ ÔÓˆÂÒÒÂ ̋ Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ-
„Ó ÎÓÒÓÒfl 

 

Salmo salar

 

 L.
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êËÒ. 4.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÒÙËÌ„ÓÏËÂÎËÌ‡ ‚ ÔÓ-
ˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÎÓÒÓ-
Òfl 

 

Salmo salar

 

 L.
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Ì‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ËÍ˚ ·ÂÎÓ„Ó ÏÓÒÍÓ„Ó ÎÂ˘‡
(Cejas et al., 2004). ìÒÚ‡ÌÓ‚ÎÂÌÓ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ,
ÌÓ ‰ÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË îà Ì‡
˝Ú‡Ô‡ı Ì‡˜‡Î‡ ÔÛÎ¸Ò‡ˆËË ÒÂ‰Â˜ÌÓÈ ÚÛ·ÍË Ë Ì‡-
˜‡Î‡ ÍÓ‚ÓÓ·‡˘ÂÌËfl, ˜ÚÓ, ‚ÓÁÏÓÊÌÓ, fl‚ÎflÂÚÒfl
Â‡ÍˆËÂÈ ÍÎÂÚÓÍ Ì‡ ‚ÌÂ¯ÌËÂ ÒË„Ì‡Î˚, ‚ÎËfl˛˘ËÂ
Ì‡ Â„ÛÎflˆË˛ ‚ÌÛÚËÍÎÂÚÓ˜ÌÓ„Ó Ó·ÏÂÌ‡ Í‡Î¸ˆËfl,
‚ ÍÓÚÓ˚ı Û˜‡ÒÚ‚Û˛Ú îà Ë Â„Ó ÔÓËÁ‚Ó‰Ì˚Â (ê‡‰-
˜ÂÌÍÓ Ë ‰., 2005). 

íÄÉ Á‡ÌËÏ‡˛Ú ‚ÚÓÓÂ ÏÂÒÚÓ ÔÓÒÎÂ ÒÛÏÏ‡Ì˚ı
îã ÔÓ ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÏÛ ÒÓ‰ÂÊ‡ÌË˛ Í‡Í ‚ ÁÂÎÓÈ
ËÍÂ (7.4% ÓÚ ÒÛıÓÈ Ï‡ÒÒ˚), Ú‡Í Ë ‚ ÔÓˆÂÒÒÂ ÂÂ ˝Ï-
·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl (8.6–10.0% ÓÚ ÒÛıÓÈ Ï‡ÒÒ˚).
ç‡ ˝Ú‡Ô‡ı Ó·‡ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ Ë ı‚ÓÒÚÓ‚ÓÈ
ÔÓ˜ÍË ÛÒÚ‡ÌÓ‚ÎÂÌÓ ‰ÓÒÚÓ‚ÂÌÓÂ (

 



 

 

 

≤

 

 0.05) ÔÓ‚˚¯Â-
ÌËÂ ÛÓ‚Ìfl íÄÉ, ‡ Ì‡ ÒÎÂ‰Û˛˘Ëı ˝Ú‡Ô‡ı ‡Á‚ËÚËfl
ÓÌÓ ÓÒÚ‡‚‡ÎÓÒ¸ ·ÂÁ ËÁÏÂÌÂÌËfl. ç‡ ‰‡ÌÌ˚ı ˝Ú‡Ô‡ı
ÔÓËÒıÓ‰ËÚ ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÔÂ˜ÂÌË, Ó·‡ÁÓ‚‡ÌËÂ
ÔÂ˜ÂÌÓ˜ÌÓ-ÊÂÎÚÓ˜ÌÓÈ ÒËÒÚÂÏ˚ ÍÓ‚ÓÓ·‡˘ÂÌËfl Ë
ÒËÌÚÂÁ ÎËÔÓÔÓÚÂË‰Ó‚ Ó˜ÂÌ¸ ÌËÁÍÓÈ ÔÎÓÚÌÓÒÚË, ÒÓ-
‰ÂÊ‡˘Ëı íÄÉ (Vernier, Sire, 1977). éÚÌÓÒËÚÂÎ¸ÌÓ
‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ Ë ‰‡ÊÂ ÌÂÍÓÚÓÓÂ ÔÓ‚˚¯ÂÌËÂ
íÄÉ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ëı ‚ Í‡-
˜ÂÒÚ‚Â ÓÒÌÓ‚ÌÓ„Ó ˝ÌÂ„ÂÚË˜ÂÒÍÓ„Ó ËÒÚÓ˜ÌËÍ‡ ‚ ÏÓ-
ÏÂÌÚ ‚˚ÍÎÂ‚‡ Ë ÓÒÓ·ÂÌÌÓ ÔÓÒÎÂ ÌÂ„Ó. ãË˜ËÌÍË ‚˚-
ÍÎÂ‚˚‚‡˛ÚÒfl ‡ÌÌÂÈ ‚ÂÒÌÓÈ ÔË ÌËÁÍÓÈ ÚÂÏÔÂ‡ÚÛ-
Â, Ó„‡ÌË˜ÂÌÌ˚ı ÔË˘Â‚˚ı ‚ÓÁÏÓÊÌÓÒÚflı Ë
ÌÂÍÓÚÓÓÂ ‚ÂÏfl Ï‡ÎÓ‡ÍÚË‚Ì˚ ‚ ÔÓËÒÍ‡ı ÍÓÏ‡.
ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ ËÒÒÎÂ‰Ó‚‡ÌËflı, ÔÓ‚Â‰ÂÌ-
Ì˚ı Ì‡ ‚¸˛ÌÂ, ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ì‡ ‡ÌÌËı ˝Ú‡Ô‡ı ˝Ï-
·ËÓ„ÂÌÂÁ‡ íÄÉ ‚fl‰ ÎË fl‚Îfl˛ÚÒfl ËÒÚÓ˜ÌËÍÓÏ
˝ÌÂ„ËË, Ì‡ ˜ÚÓ ÛÍ‡Á˚‚‡ÂÚ ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓÂ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂ ‰Îfl ˝ÚËı ˆÂÎÂÈ „ÎËÍÓÎËÁ‡ Ë ÌËÁÍÓÂ ÔÓ-
„ÎÓ˘ÂÌËÂ ÍËÒÎÓÓ‰‡ (åËÎ¸Ï‡Ì Ë ‰., 1977; éÁÂ-
Ì˛Í, 1985; Davenport, 1983). 

Ç ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÎÓÒÓÒfl
ÒÓ‰ÂÊ‡ÌËÂ ïC, Ó‰ÌÓ„Ó ËÁ ÒÚÛÍÚÛÌ˚ı ÎËÔË‰Ó‚,
‚‡¸ËÛÂÚ. í‡Í, Ì‡ ÒÚ‡‰Ëflı Ó·‡ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ-
‰ËÒÍ‡ Ë Ó„‡ÌÓ„ÂÌÂÁ‡ (Ì‡˜‡ÎÓ ÔÛÎ¸Ò‡ˆËË ÒÂ‰ˆ‡ Ë

Ì‡˜‡ÎÓ ÍÓ‚ÓÓ·‡˘ÂÌËfl) ÓÚÏÂ˜ÂÌÓ ÔÓ‚˚¯ÂÌËÂ
ÍÓÌˆÂÌÚ‡ˆËË ïC, ‡ Ì‡ ÒÚ‡‰Ëflı ‰Ó·ÎÂÌËfl, Ó·‡ÁÓ-
‚‡ÌËfl ı‚ÓÒÚÓ‚ÓÈ ÔÓ˜ÍË, ÔË„ÏÂÌÚ‡ˆËË „Î‡Á Ë ÓÒÓ-
·ÂÌÌÓ ÔÂÂ‰ ‚˚ÍÎÂ‚ÓÏ – ÒÌËÊÂÌËÂ. Ç˚fl‚ÎÂÌÌ˚Â
ËÁÏÂÌÂÌËfl ‰ÓÒÚÓ‚ÂÌÓ ÁÌ‡˜ËÏ˚ (

 



 

 

 

≤

 

 0.05) (ËÒ. 6).
èÓ‚˚¯ÂÌËÂ ÛÓ‚Ìfl ïC ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÒÚ‡·ËÎËÁ‡-
ˆËË ÍÎÂÚÓ˜Ì˚ı ÏÂÏ·‡Ì, Û‚ÂÎË˜Ë‚‡fl Ëı ‚flÁÍÓÒÚ¸,
ÛÏÂÌ¸¯‡ÂÚ ÔÓ‰‚ËÊÌÓÒÚ¸ ÊËÌÓÍËÒÎÓÚÌ˚ı ÓÒÚ‡Ú-
ÍÓ‚ ‚ ÏÓÎÂÍÛÎ‡ı îë Ë ÏÓÊÂÚ ÔË‚Ó‰ËÚ¸ Í Û„ÌÂÚÂ-
ÌË˛ ‰˚ı‡ÌËfl ÍÎÂÚÓÍ (ÄÎËÏÓ‚‡ Ë ‰., 1975; îËÌ‡-
„ËÌ, 1980; ëÚÂÔ‡ÌÓ‚ Ë ‰., 1991; äÓÎÓÏËÈˆÂ‚‡ Ë ‰.,
2003). àÁÏÂÌÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ïC Ì‡ ÓÚ‰ÂÎ¸Ì˚ı
ÒÚ‡‰Ëflı ˝Ï·ËÓ„ÂÌÂÁ‡ ÏÓÊÂÚ Â„ÛÎËÓ‚‡Ú¸ ÒÍÓ-
ÓÒÚ¸ ËÓÌÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ·ËÓÏÂÏ·‡Ì ‰Îfl ÏÂ-
Ú‡·ÓÎËÚÓ‚, ‚Ó‰˚ Ë ÍËÒÎÓÓ‰‡ (áÓÚËÌ, 1961). ïC
Û˜‡ÒÚ‚ÛÂÚ Ë ‚ Â„ÛÎflˆËË ‰ÂÎÂÌËfl ÍÎÂÚÓÍ (äÂÔÒ,
1981; ëÚÛ˜ÍÓ‚, ëÚ‡ÊÂ‚ÒÍ‡fl, 2000).

åËÍÓ‚flÁÍÓÒÚ¸ ·ËÓÏÂÏ·‡Ì ı‡‡ÍÚÂËÁÛÂÚÒfl
Ú‡ÍÊÂ ÍÓ˝ÙÙËˆËÂÌÚÓÏ Ñ¸Â‰ËË – ÏÓÎflÌ˚Ï ÒÓ-
ÓÚÌÓ¯ÂÌËÂÏ ïC Ë îã (ïC/îã) (ãÓÔÛıËÌ Ë ‰.,
1985). èÓ‚˚¯ÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ ˝ÚÓ„Ó ÔÓÍ‡Á‡ÚÂÎfl
ÓÚÏÂ˜ÂÌÓ Ì‡ ÒÚ‡‰Ëflı Ó·‡ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡ Ë
Ì‡˜‡Î‡ ÔÛÎ¸Ò‡ˆËË ÒÂ‰ˆ‡ (0.44 Ë 0.40 ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ), ÔÓÌËÊÂÌÌÓÂ – Ì‡ ÒÚ‡‰Ëflı ‰Ó·ÎÂÌËfl, Ó·-
‡ÁÓ‚‡ÌËfl ı‚ÓÒÚÓ‚ÓÈ ÔÓ˜ÍË, ÔË„ÏÂÌÚ‡ˆËË „Î‡Á
(0.28, 0.26 Ë 0.25 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ) Ë ÓÒÓ·ÂÌÌÓ ÔÂ-
Â‰ ‚˚ÍÎÂ‚ÓÏ ÎË˜ËÌÍË (0.18), ˜ÚÓ ÍÓÂÎËÛÂÚ Ò
ËÁÏÂÌÂÌËÂÏ ÛÓ‚Ìfl ïC (ËÒ. 7). çËÁÍËÂ ÁÌ‡˜ÂÌËfl
ÍÓ˝ÙÙËˆËÂÌÚ‡ Ñ¸Â‰ËË ÛÍ‡Á˚‚‡˛Ú Ì‡ ÛÏÂÌ¸¯Â-
ÌËÂ ÏËÍÓ‚flÁÍÓÒÚË ·ËÓÏÂÏ·‡Ì Ë, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ, Ì‡ ÛÒËÎÂÌËÂ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÍÎÂ-
ÚÓ˜Ì˚ı ÂˆÂÔÚÓÓ‚ Ë ÏÂÏ·‡ÌÓÒ‚flÁ‡ÌÌ˚ı ÙÂ-
ÏÂÌÚÓ‚ (ãÓÔÛıËÌ Ë ‰., 1985; Ö˘ÂÌÍÓ, 1999;
çÂÚ˛ı‡ÈÎÓ, í‡‡ÒÂÌÍÓ, 2001).

ùïC fl‚Îfl˛ÚÒfl ‰Îfl Ó„‡ÌËÁÏ‡ Á‡Ô‡ÒÌÓÈ ÙÓ-
ÏÓÈ ïC Ë ÊËÌ˚ı ÍËÒÎÓÚ. Ç ÁÂÎÓÈ ËÍÂ ÒÓ‰ÂÊ‡-
ÌËÂ ùïC ÒÓÒÚ‡‚ÎflÂÚ 1.22% ÓÚ ÒÛıÓ„Ó ‚Â˘ÂÒÚ‚‡. Ç
ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÓÌÓ ‚‡¸ËÛ-
ÂÚ Ë Ì‡ÏÌÓ„Ó ÌËÊÂ (ÓÚ 0.19 ‰Ó 0.66 % ÓÚ ÒÛıÓ„Ó ‚Â-
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êËÒ. 5.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÙÓÒÙ‡ÚË‰ËÎÒÂËÌ‡ ‚
ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó
ÎÓÒÓÒfl 
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êËÒ. 6.

 

 ÑËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl ˝ÙËÓ‚ ıÓÎÂÒÚÂËÌ‡
( ) Ë ıÓÎÂÒÚÂËÌ‡ ( ) ‚ ÔÓˆÂÒÒÂ ˝Ï·ËÓÌ‡Î¸ÌÓ„Ó
‡Á‚ËÚËfl ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÎÓÒÓÒfl 
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åÛÁËÌ‡ 

 

Ë ‰

 

.

 

˘ÂÒÚ‚‡), ˜ÂÏ ‚ ÔÂ‰ÌÂÂÒÚÓ‚ÓÈ ËÍÂ (‰ÓÒÚÓ‚ÂÌÓ
ÔË 

 



 

 

 

≤

 

 0.05) (ËÒ. 6). àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔË ÓÔÎÓ‰ÓÚ‚Ó-
ÂÌËË ÔÓËÒıÓ‰ËÚ ‡ÁÛ¯ÂÌËÂ ÍÓÚËÍ‡Î¸Ì˚ı ‡Î¸-
‚ÂÓÎ flËˆ, Ë Ëı ÒÓ‰ÂÊËÏÓÂ “‚˚ÎË‚‡ÂÚÒfl” ‚ ÔÂÂ‚Ë-
ÚÂÎÎËÌÓ‚ÓÂ ÔÓÒÚ‡ÌÒÚ‚Ó (Gwatkin et al., 1980). äÓ-
ÚËÍ‡Î¸Ì˚Â ‡Î¸‚ÂÓÎ˚ flÈˆÂÍÎÂÚÍË ÔÂ‰ÒÚ‡‚Îfl˛Ú
ÒÓ·ÓÈ ÒÔÂˆË‡ÎËÁËÓ‚‡ÌÌ˚Â ÎËÁÓÒÓÏ‡Î¸Ì˚Â ÒÚÛÍ-
ÚÛ˚, ‚ ÍÓÚÓ˚ı ÍËÒÎ‡fl ıÓÎÂÒÚÂËÌ˝ÒÚÂ‡Á‡ ‡Ò-
˘ÂÔÎflÂÚ ùïC Ì‡ ïC Ë ÊËÌ˚Â ÍËÒÎÓÚ˚ (Å‡¯Â,
1961; Ionescu et al., 1979). ÜËÌ˚Â ÍËÒÎÓÚ˚ ÏÓ„ÛÚ
·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Á‡Ó‰˚¯ÂÏ ‰Îfl ·ËÓÒËÌÚÂÁ‡ ÎË-
ÔË‰Ó‚, Ì‡ÔËÏÂ íÄÉ, ‡ ïC Í‡Í ÒÚÛÍÚÛÌ˚È ÍÓÏ-
ÔÓÌÂÌÚ ‚ÍÎ˛˜‡ÂÚÒfl ‚Ó ‚ÌÓ‚¸ Ó·‡ÁÛ˛˘ËÂÒfl ÏÂÏ·‡-
Ì˚ ‰ÂÎfl˘ËıÒfl ÍÎÂÚÓÍ, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl Û‚ÂÎË˜Â-
ÌËÂÏ íÄÉ Ë ïC Ì‡ ˝Ú‡ÔÂ Ó·‡ÁÓ‚‡ÌËfl ·Î‡ÒÚÓ‰ËÒÍ‡. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÎËÔË‰Ì˚È ÒÚ‡-
ÚÛÒ ÔÂÒÌÓ‚Ó‰ÌÓ„Ó ÎÓÒÓÒfl 

 

Salmo salar 

 

L. ËÁÏÂÌflÂÚ-
Òfl ‚ ÔÓˆÂÒÒÂ ‡ÌÌÂ„Ó ‡Á‚ËÚËfl ÔÓ ÏÂÂ ÙÓÏËÓ-
‚‡ÌËfl Á‡Ó‰˚¯‡. ä Ì‡˜‡ÎÛ ÌÂÂÒÚ‡ ‚ flÈˆ‡ı ÎÓÒÓÒfl
Ì‡Í‡ÔÎË‚‡ÂÚÒfl ·ÓÎ¸¯ÓÈ Á‡Ô‡Ò ÒÚÛÍÚÛÌ˚ı Ë ˝ÌÂ-
„ÂÚË˜ÂÒÍËı ÎËÔË‰Ó‚, ÍÓÚÓ˚Â ‰ÓÎÊÌ˚ Ó·ÂÒÔÂ˜Ë-
‚‡Ú¸ ÌÓÏ‡Î¸ÌÓÂ ‡Á‚ËÚËÂ Á‡Ó‰˚¯‡. ÑÓ ÓÔÎÓ‰Ó-
Ú‚ÓÂÌËfl ‚ ÁÂÎÓÏ flÈˆÂ ÏÂÚ‡·ÓÎË˜ÂÒÍËÂ ÔÓˆÂÒÒ˚
ÔÓÚÂÍ‡˛Ú Ì‡ Ò‡‚ÌËÚÂÎ¸ÌÓ ÌËÁÍÓÏ ÛÓ‚ÌÂ, ‡ ÔÓÒÎÂ
ÌÂ„Ó ÓÌË ‡ÍÚË‚ËÁËÛ˛ÚÒfl, ̃ ÚÓ ÓÚ‡Ê‡ÂÚÒfl ‚ ËÁÏÂÌÂ-
ÌËË ÒÔÂÍÚ‡ Ó·˘Ëı ÎËÔË‰Ó‚ ‚ ‡Á‚Ë‚‡˛˘ÂÈÒfl ËÍÂ.
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Dynamics of Lipid Content during Early Development

of Freshwater Salmon Salmo salar L.

       S. A. Murzina, Z. A. Nefedova, T. R. Ruokolainen, O. B. Vasil’eva, and N. N. Nemova
      Institute of Biology, Karelian Scientific Center, Russian Academy of Science, ul. Pushkinskaya 11, Petrozavodsk, 185910 

Russia
      e-mail: imagination@onego.ru

Abstract—Dynamics of lipid and phospholipid content was studied during early development of freshwater
salmon Salmo salar L. from blastodisc formation (3 h) to hatching (108 days) as well as in eggs before fertili-
zation. High and stable content of total lipids including structural phospholipids as well as relatively high con-
tent of triglycerides and its slight increase at the time of hatching have been demonstrated, which can indicate
their utilization as the main energy source after hatching under conditions of deficient food and low fry activity
for some time. Accumulation of a certain level of lipids in eggs before spawning is required for embryonic de-
velopment and high survival after hatching. The significance of increasing and decreasing levels of structural
lipids modulating membrane enzyme activities in metabolic changes before hatching is discussed.

Key words: freshwater salmon, embryogenesis, lipids, phospholipids, triglycerides.
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