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ùÏ·ËÓÌ˚ ÍÛ fl‚Îfl˛ÚÒfl ˝Ú‡ÎÓÌÓÏ ‰Îfl ËÁÛ˜Â-
ÌËfl ‡ÌÚÂÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ ‚ ÌÓÏÂ Ë ÔË ‡Á-
ÎË˜Ì˚ı ‚ÓÁ‰ÂÈÒÚ‚Ëflı. çÂÒÏÓÚfl Ì‡ ÚÓ ˜ÚÓ ˝Ï·Ë-
ÓÌ˚ ÍÛ ËÁÛ˜‡ÎË Â˘Â ‚ ‰Â‚ÌÓÒÚË, ÓÒÚ‡ÎÓÒ¸ ‰ÓÒÚ‡-
ÚÓ˜ÌÓ ÏÌÓ„Ó ÌÂÂ¯ÂÌÌ˚ı ‚ÓÔÓÒÓ‚. Ç ˜‡ÒÚÌÓÒÚË,
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ ËÁÛ˜ÂÌÓ, Í‡ÍËÂ ÒËÒÚÂÏ˚ Ó„‡ÌÓ‚ Ì‡
Í‡ÍËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl ËÏÂ˛Ú ÔËÓËÚÂÚ ÓÒÚ‡ Ë
ÔÓ˜ÂÏÛ. äÓÏÂ ÚÓ„Ó, ÔÎÓıÓ ËÁÛ˜ÂÌ˚ ÍËÚË˜ÂÒÍËÂ
ÔÂËÓ‰˚ ‡Á‚ËÚËfl ÓÚ‰ÂÎ¸Ì˚ı Ó„‡ÌÓ‚ Ë ÒËÒÚÂÏ
˝Ï·ËÓÌÓ‚.

êfl‰ Û˜ÂÌ˚ı-ÔÚËˆÂ‚Ó‰Ó‚ Ò˜ËÚ‡˛Ú, ˜ÚÓ ‰Îfl ÛÒÔÂ¯-
ÌÓ„Ó ÔÓıÓÊ‰ÂÌËfl ‡ÌÚÂÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ ÚÂÏ-
ÔÂ‡ÚÛ‡ ‚ ÚÂ˜ÂÌËÂ ‚ÒÂ„Ó ÔÂËÓ‰‡ ÌÂ ‰ÓÎÊÌ‡ ·˚Ú¸
Ó‰ËÌ‡ÍÓ‚ÓÈ: ÌÂÓ·ıÓ‰ËÏ˚ ÔÂËÓ‰Ë˜ÂÒÍËÂ ÓıÎ‡Ê‰Â-
ÌËfl ËÎË Ì‡„Â‚‡ÌËfl flËˆ ÍÛ (íÂÚ¸flÍÓ‚ Ë ‰., 1990;
ÅÂÒÒ‡‡·Ó‚ Ë ‰., 2000). èË˜ÂÏ ‚˚ÒÓÍ‡fl ÚÂÏÔÂ‡-
ÚÛ‡ Ë ÔÂÂ„Â‚ flËˆ ‚ ÔÂ‚˚Â ÒÛÚÍË ËÌÍÛ·‡ˆËË ÓÚË-
ˆ‡ÚÂÎ¸ÌÓ ‚ÎËfl˛Ú Ì‡ ÓÒÚ Ë ‡Á‚ËÚËÂ ˝Ï·ËÓÌ‡, Ú‡Í
ÊÂ Í‡Í Ë ÌÂ‰Ó„Â‚ ‚ ÔÓÒÎÂ‰ÌËÂ ÒÛÚÍË ËÌÍÛ·‡ˆËË.

ñÂÎ¸ Ì‡¯ÂÈ ‡·ÓÚ˚ – ËÁÛ˜ÂÌËÂ ‚ÎËflÌËfl ÚÂÏÓ-
ÍÓÌÚ‡ÒÚÌÓ„Ó Ë ÚÂÏÓÒÚ‡·ËÎ¸ÌÓ„Ó ÂÊËÏÓ‚ ËÌÍÛ-
·‡ˆËË Ì‡ ‡Á‚ËÚËÂ ÍÓÒÚÂÈ Ú‡ÁÓ‚ÓÈ ÍÓÌÂ˜ÌÓÒÚË ÍÛ-
ËÌÓ„Ó ˝Ï·ËÓÌ‡.

 

åÄíÖêàÄã à åÖíéÑàäÄ

 

éÔ˚Ú˚ ÔÓ‚Ó‰ËÎË Ì‡ ˝Ï·ËÓÌ‡ı ÍÛ ÍÓÒÒ‡
ï‡ÈÒÂÍÒ ÍÓË˜ÌÂ‚˚È. üÈˆ‡, ÔÓÎÛ˜ÂÌÌ˚Â Ò ËÌÍÛ-
·‡ÚÓÌÓÈ ÒÚ‡ÌˆËË ÔÚËˆÂÙ‡·ËÍË “ÅÓÍË” èÒÍÓ‚-
ÒÍÓÈ Ó·Î., ËÌÍÛ·ËÓ‚‡ÎË ‚ ËÌÍÛ·‡ÚÓÂ àãÅ-0.5,
ÍÓÚÓ˚È ‡ÒÒ˜ËÚ‡Ì Ì‡ 770 flËˆ, ÔË ÚÂÏÔÂ‡ÚÛÂ Ë
‚Î‡ÊÌÓÒÚË, ÛÒÚ‡ÌÓ‚ÎÂÌÌÓÈ ‰Îfl ÔÓ‚Â‰ÂÌËfl ÓÔ˚-
ÚÓ‚. ä‡Í ‚ ÍÓÌÚÓÎÂ, Ú‡Í Ë ‚ ÓÔ˚ÚÂ Á‡ÍÎ‡‰˚‚‡ÎË
ÔÓ 200 ¯Ú. flËˆ.

Ç ÍÓÌÚÓÎÂ ÚÂÏÔÂ‡ÚÛ‡ Ë ÓÚÌÓÒËÚÂÎ¸Ì‡fl ‚Î‡Ê-
ÌÓÒÚ¸ ‚ÓÁ‰Ûı‡ ‚ ËÌÍÛ·‡ÚÓÂ Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ„Ó

ÔÓˆÂÒÒ‡ ·˚ÎË ÒÚ‡·ËÎ¸Ì˚ÏË Ë ÒÓÒÚ‡‚ÎflÎË 37.6 

 

±
±

 

 

 

0.1°ë Ë 54.0–57.0% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.
Ç ÓÔ˚ÚÂ ËÌÍÛ·‡ˆË˛ ÔÓ‚Ó‰ËÎË ÔË ÒÎÂ‰Û˛˘Ëı

Ô‡‡ÏÂÚ‡ı: ‚ ÔÂ‚˚Â 3-Â ÒÛÚ ÚÂÏÔÂ‡ÚÛ‡ – 38.0 

 

±
±

 

 

 

0.1°ë, ÓÚÌÓÒËÚÂÎ¸Ì‡fl ‚Î‡ÊÌÓÒÚ¸ ‚ÓÁ‰Ûı‡ –
56.0–60.0%. ÑÎfl ÒÚËÏÛÎËÓ‚‡ÌËfl ‡Á‚ËÚËfl ˝Ï-
·ËÓÌÓ‚ Ò 4-ı ÔÓ 17-Â ÒÛÚ ÚÂÏÔÂ‡ÚÛÛ ÔÓÌËÊ‡ÎË
‰Ó 37.6 

 

±

 

 0.1°ë, ‡ ‚Î‡ÊÌÓÒÚ¸ ‚ÓÁ‰Ûı‡ ‰Ó 54.0–57.0%.
ç‡˜ËÌ‡fl Ò 18-ı ÒÛÚ ËÌÍÛ·‡ˆËË ÚÂÏÔÂ‡ÚÛÛ Ë ‚Î‡Ê-
ÌÓÒÚ¸ ‚ÓÁ‰Ûı‡ ÒÌËÊ‡ÎË ‰Ó 37.0 

 

±

 

 0.1°ë Ë 43.0–45.0%
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‰Îfl ÒÓÁ‰‡ÌËfl ÍËÚË˜ÂÒÍËı ÛÒÎÓ‚ËÈ
‡Á‚ËÚËfl ˝Ï·ËÓÌ‡, ˜ÚÓ, ÔÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï
(äÓ˜Ë¯, 2004; ÅÂÒÒ‡‡·Ó‚, 2006), ÒÚËÏÛÎËÛÂÚ ‡Á-
‚ËÚËÂ ËÏÏÛÌÌÓÈ ÒËÒÚÂÏ˚. 

ÇÓ ‚ÚÓÓÈ ÔÓÎÓ‚ËÌÂ ÒÓÍ‡ ËÌÍÛ·‡ˆËË ÓÚ ËÌÍÛ-
·ËÛÂÏ˚ı flËˆ ‚˚‰ÂÎflÎÓÒ¸ ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó
ÚÂÔÎ‡, ÔÓ˝ÚÓÏÛ ‚ ÓÔ˚ÚÌÓÏ ¯Í‡ÙÛ ÔË ËÒÔ˚Ú‡ÌËË
ÚÂÏÓÍÓÌÚ‡ÒÚÌÓ„Ó ÂÊËÏ‡ ÔÂÂÔ‡‰ ÚÂÏÔÂ‡ÚÛ
ÔÓÒÚÓflÌÌÓ ÍÓÌÚÓÎËÓ‚‡ÎË, ‰Îfl ˜Â„Ó Ì‡˜ËÌ‡fl Ò
15-ı ÒÛÚ ËÌÍÛ·‡ˆËË flÈˆ‡ ÓıÎ‡Ê‰‡ÎË, ÓÚÍ˚‚‡fl
‰‚Â¸ ËÌÍÛ·‡ÚÓ‡ Ì‡ 30 ÏËÌ Ó‰ËÌ ‡Á ‚ ‰ÂÌ¸.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ 

 

Å˚ÎË ÔÓËÁ‚Â‰ÂÌ˚ ÒÎÂ‰Û˛˘ËÂ ËÁÏÂÂÌËfl ÍÛ-
ËÌÓ„Ó ˝Ï·ËÓÌ‡ ÔË ‡ÁÌ˚ı ÚÂÏÔÂ‡ÚÛ‡ı ËÌÍÛ-
·‡ˆËË: ‰ÎËÌ‡ ÌÓ„Ë, ·Â‰ÂÌÌÓÈ ÍÓÒÚË, ·ÓÎ¸¯Â·Â-
ˆÓ‚Ó-Á‡ÔÎ˛ÒÌÂ‚ÓÈ ÍÓÒÚË Ë ˆÂ‚ÍË. Ç ıÓ‰Â ËÒÒÎÂ‰Ó-
‚‡ÌËÈ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÓÒÚ Ë ‡Á‚ËÚËÂ ÍÛËÌÓ„Ó
˝Ï·ËÓÌ‡ ÔË ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌÓÏ ÂÊËÏÂ ËÌ-
ÍÛ·‡ˆËË ÔÓËÒıÓ‰flÚ ËÌÚÂÌÒË‚ÌÂÂ, ˜ÂÏ ÔË ÚÂÏÓ-
ÒÚ‡·ËÎ¸ÌÓÏ ÂÊËÏÂ, ·Î‡„Ó‰‡fl ÛÒËÎÂÌË˛ Ó·ÏÂÌ-
Ì˚ı ÔÓˆÂÒÒÓ‚.

Ç Ú‡·ÎËˆÂ ÔË‚Â‰ÂÌ˚ ‰‡ÌÌ˚Â Ó ‚ÎËflÌËË ÚÂÏÔÂ-
‡ÚÛ˚ Ì‡ ËÁÏÂÌÂÌËÂ ‰ÎËÌ˚ ÌÓ„Ë ÍÛËÌÓ„Ó ˝Ï-
·ËÓÌ‡ ÔË ‡ÁÌ˚ı ÂÊËÏ‡ı ËÌÍÛ·‡ˆËË. í‡ÍËÂ ÊÂ
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èÓÎÓ‚ËÌˆÂ‚‡, ëÛÎÂÈÏ‡ÌÓ‚

 

á‡‚ËÒËÏÓÒÚ¸ ‰ÎËÌ˚ ÌÓ„Ë, ·Â‰ÂÌÌÓÈ Ë ·ÓÎ¸¯Â·ÂˆÓ‚Ó-Á‡ÔÎ˛ÒÌÂ‚ÓÈ ÍÓÒÚÂÈ, ‡ Ú‡ÍÊÂ ˆÂ‚ÍË ÍÛËÌÓ„Ó ˝Ï·ËÓÌ‡
ÓÚ ‡ÁÌ˚ı ÚÂÏÔÂ‡ÚÛÌ˚ı ÂÊËÏÓ‚ ËÌÍÛ·‡ˆËË

ÇÂÏfl ËÌÍÛ·‡ˆËË,
ÒÛÚ

ÑÎËÌ‡, ÏÏ éÚÌÓÒËÚÂÎ¸Ì‡fl ‰ÎËÌ‡, %

ÍÓÌÚÓÎ¸ (

 

å

 

 

 

±

 

 

 

m

 

) ÓÔ˚Ú (

 

å

 

 

 

±

 

 

 

m

 

) ÍÓÌÚÓÎ¸ (

 

å

 

 

 

±

 

 

 

m

 

) ÓÔ˚Ú (

 

å

 

 

 

±

 

 

 

m

 

)

çÓ„‡
7 4.72 

 

±

 

 0.04 5.90 

 

±

 

 0.07*** 19.78 

 

±

 

 0.09 21.40 

 

±

 

 0.25***
8 5.76 

 

±

 

 0.08 10.16 

 

±

 

 0.18*** 20.67 

 

±

 

 0.21 32.35 

 

±

 

 0.32***
9 9.84 

 

±

 

 0.07 15.04 

 

±

 

 0.05*** 32.20 

 

±

 

 0.21 42.25 

 

±

 

 0.18***
10 15.44 

 

±

 

 0.24 18.46 

 

±

 

 0.39*** 44.07 

 

±

 

 0.77 43.96 

 

±

 

 0.55
11 18.24 

 

±

 

 0.24 24.02 

 

±

 

 0.34*** 43.43 

 

±

 

 0.52 49.93 

 

±

 

 0.81***
12 24.52 

 

±

 

 0.22 31.34 

 

±

 

 0.40*** 51.20 

 

±

 

 0.62 59.69 

 

±

 

 1.05***
13 32.10 

 

±

 

 0.27 38.06 

 

±

 

 0.64*** 59.72 

 

±

 

 0.62 62.90 

 

±

 

 0.10*
14 42.24 

 

±

 

 1.88 47.76 

 

±

 

 0.70*** 69.27 

 

±

 

 3.44 70.12 

 

±

 

 1.13
15 48.96 

 

±

 

 0.34 52.94 

 

±

 

 0.39*** 72.01 

 

±

 

 0.65 73.55 

 

±

 

 0.51
16 52.60 

 

±

 

 0.22 59.76 

 

±

 

 0.55*** 72.38 

 

±

 

 0.37 76.95 

 

±

 

 0.80 ***
17 59.22 

 

±

 

 0.33 65.36 

 

±

 

 0.41*** 75.67 

 

±

 

 0.33 80.16 

 

±

 

 0.85**
18 66.86 

 

±

 

 0.15 72.60 

 

±

 

 0.20*** 77.52 

 

±

 

 0.58 81.97 

 

±

 

 0.54***
19 70.58 

 

±

 

 0.35 75.38 

 

±

 

 0.22*** 75.88 

 

±

 

 0.38 80.78 

 

±

 

 0.24***
20 75.86 

 

±

 

 0.31 78.24 

 

±

 

 0.15*** 79.17 

 

±

 

 0.49 81.66 

 

±

 

 0.39**
ÅÂ‰ÂÌÌ‡fl ÍÓÒÚ¸

12 4.24 

 

±

 

 0.08 13.53 

 

±

 

 0.17
13 4.02 

 

±

 

 0.05 6.80 

 

±

 

 0.09*** 12.52 

 

±

 

 0.10 17.88 

 

±

 

 0.23***
14 6.24 

 

±

 

 0.14 9.36 

 

±

 

 0.15*** 14.87 

 

±

 

 0.61 19.61 

 

±

 

 0.33***
15 8.48 

 

±

 

 0.24 12.80 

 

±

 

 0.11*** 17.32 

 

±

 

 0.46 24.19 

 

±

 

 0.37***
16 11.06 

 

±

 

 0.23 15.40 

 

±

 

 0.19*** 21.02 

 

±

 

 0.12 25.78 

 

±

 

 0.39***
17 14.42 

 

±

 

 0.23 17.34 

 

±

 

 0.17*** 24.35 

 

±

 

 0.32 26.54 

 

±

 

 0.34**
18 16.54 

 

±

 

 0.22 20.28 

 

±

 

 0.12*** 25.11 

 

±

 

 0.38 27.93 

 

±

 

 0.17***
19 18.62 

 

±

 

 0.22 21.86 

 

±

 

 0.14*** 26.38 

 

±

 

 0.22 29.00 

 

±

 

 0.19***
20 21.12 

 

±

 

 0.21 22.98 

 

±

 

 0.2*** 27.84 

 

±

 

 0.29 37.00 

 

±

 

 0.27***
ÅÓÎ¸¯Â·ÂˆÓ‚Ó-Á‡ÔÎ˛ÒÌÂ‚‡fl ÍÓÒÚ¸

12 12.42 

 

±

 

 0.16 39.68 ± 0.98
13 11.64 ± 0.18 16.04 ± 0.05*** 36.28 ± 0.71 42.19 ± 0.78***
14 15.24 ± 0.12 19.08 ± 0.16*** 36.33 ± 1.45 39.98 ± 0.61*
15 18.16 ± 0.08 21.26 ± 0.19*** 37.10 ± 0.36 40.17 ± 0.48***
16 20.76 ± 0.30 24.30 ± 0.14*** 39.47 ± 0.60 40.68 ± 0.54
17 23.76 ± 0.16 26.44 ± 0.22*** 40.13 ± 0.39 40.46 ± 0.47
18 26.64 ± 0.21 30.24 ± 0.13*** 40.45 ± 0.32 41.65 ± 0.18*
19 29.24 ± 0.18 31.06 ± 0.07*** 41.43 ± 0.25 41.20 ± 0.05
20 31.62 ± 0.08 32.08 ± 0.08*** 41.68 ± 0.17 41.13 ± 0.17*

ñÂ‚Í‡
12 14.68 ± 0.47 46.79 ± 0.94
13 16.54 ± 0.26 15.22 ± 0.62 51.52 ± 0.54*** 39.93 ± 0.93
14 18.76 ± 0.37 19.32 ± 0.65 44.78 ± 2.21 40.41 ± 0.82
15 22.32 ± 0.35*** 18.76 ± 0.45 45.58 ± 0.49*** 35.42 ± 0.63
16 20.78 ± 0.32 20.06 ± 0.69 39.45 ± 0.51*** 33.54 ± 0.87
17 21.04 ± 0.41 21.58 ± 0.61 35.52 ± 0.60* 33.00 ± 0.78
18 22.68 ± 0.43 22.08 ± 0.22 34.43 ± 0.59*** 30.41 ± 0.26
19 22.72 ± 0.35 22.46 ± 0.19 32.19 ± 0.44*** 29.79 ± 0.21
20 23.12 ± 0.35 23.08 ± 0.28 30.47 ± 0.42 29.50 ± 0.33

èËÏÂ˜‡ÌËÂ: ‡ÁÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚ ÔË: *  < 0.05; **  < 0.01; ***  < 0.001.
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‰‡ÌÌ˚Â ÔË‚Â‰ÂÌ˚ ÔÓ ÒÍÓÓÒÚË ÓÒÚ‡ ÍÓÒÚÂÈ ·Â‰-
‡, „ÓÎÂÌË Ë ˆÂ‚ÍË. àÁ ‰‡ÌÌ˚ı Ú‡·ÎËˆ˚ ‚Ë‰Ì‡ ÒÚ‡-
ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌ‡fl ‡ÁÌËˆ‡ ‚ ËÁÏÂÌÂÌËË
‰ÎËÌ˚ ÌÓ„Ë ÔË ÚÂÏÓÍÓÌÚ‡ÒÚÌÓÏ ÂÊËÏÂ.

ç‡ ËÒÛÌÍÂ ÚÓÊÂ ËÁÓ·‡ÊÂÌ‡ Á‡‚ËÒËÏÓÒÚ¸ ‰ÎË-
Ì˚ ÌÓ„Ë, ·Â‰ÂÌÌÓÈ Ë ·ÓÎ¸¯Â·ÂˆÓ‚Ó-Á‡ÔÎ˛Ò-
ÌÂ‚ÓÈ ÍÓÒÚÂÈ Ë ˆÂ‚ÍË ÍÛËÌÓ„Ó ˝Ï·ËÓÌ‡ ÓÚ ‡Á-
ÎË˜Ì˚ı ÚÂÏÔÂ‡ÚÛÌ˚ı ÂÊËÏÓ‚ ËÌÍÛ·‡ˆËË, ‚˚-
‡ÊÂÌÌ‡fl ‚ ÚÓÏ, ˜ÚÓ ÓÒÚ ÌÓ„Ë ˝Ï·ËÓÌ‡ ÔË ÚÂ-
ÏÓÍÓÌÚ‡ÒÚÌÓÏ ÂÊËÏÂ ‰ÓÒÚÓ‚ÂÌÓ ÔÂ‚˚¯‡ÂÚ
Ú‡ÍÓ‚ÓÈ ÔË ÚÂÏÓÒÚ‡·ËÎ¸ÌÓÏ. 

èË‚Â‰ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ (Ú‡·ÎËˆ‡, ËÒÛÌÓÍ)
ÛÍ‡Á˚‚‡˛Ú Ì‡ ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌÛ˛ ‡ÁÌËˆÛ
‚ ‰ÎËÌÂ ÍÓÒÚÂÈ „ÓÎÂÌË Ë ·Â‰‡ ˝Ï·ËÓÌÓ‚ Û ÓÔ˚Ú-
ÌÓÈ Ë ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ. Ç ‡ÌÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ
ÓÌÚÓ„ÂÌÂÁÂ ˆ˚ÔÎflÚ‡ ËÁ ÓÔ˚ÚÌÓÈ „ÛÔÔ˚ ·Û‰ÛÚ ·Ó-
ÎÂÂ ÍÛÔÌ˚ÏË Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ·ÓÎÂÂ ÊËÁÌÂÒÚÓÈ-
ÍËÏË. å˚¯ˆ˚ ÓÍÓÓ˜ÍÓ‚ Û ÔÚËˆ ÔËÍÂÔÎfl˛ÚÒfl Ë
‡ÒÔÓÎ‡„‡˛ÚÒfl ‚ Ó·Î‡ÒÚË ·Â‰‡ Ë „ÓÎÂÌË, ÔÓ˝ÚÓÏÛ
ÏÓÊÌÓ ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ„Â-
ÌÂÁÂ Û ÓÔ˚ÚÌ˚ı ˆ˚ÔÎflÚ Ï˚¯Â˜Ì‡fl Ï‡ÒÒ‡ ·Û‰ÂÚ
·ÓÎ¸¯ÂÈ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÓÌÚÓÎ¸Ì˚ÏË.

èÓ‚Â‰ÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ËÁÏÂÂÌË˛ ‰ÎË-
Ì˚ ˆÂ‚ÍË ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÂÂ ÓÚÌÓÒËÚÂÎ¸Ì‡fl ‰ÎËÌ‡ ‚
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ ÔÂ‚˚¯‡ÂÚ Ú‡ÍÓ‚Û˛ ÓÔ˚ÚÌÓÈ
„ÛÔÔ˚. éÚÌÓÒËÚÂÎ¸Ì‡fl ‰ÎËÌ‡ ÍÓÒÚÂÈ ·Â‰‡ Ë „ÓÎÂ-
ÌË, Ì‡Ó·ÓÓÚ, ·ÓÎ¸¯Â ‚ ÓÔ˚ÚÌÓÈ „ÛÔÔÂ ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ÍÓÌÚÓÎ¸ÌÓÈ. åÂÌ¸¯‡fl ÓÚÌÓÒËÚÂÎ¸Ì‡fl ‰ÎË-
Ì‡ ˆÂ‚ÍË ˝Ï·ËÓÌÓ‚ Û ÓÔ˚ÚÌÓÈ „ÛÔÔ˚ Ó·˙flÒÌflÂÚ-
Òfl ÚÂÏ, ˜ÚÓ Û ÌËı ·ÓÎ¸¯Â ‡·ÒÓÎ˛ÚÌ‡fl ‰ÎËÌ‡ ‚ÒÂÈ
ÌÓ„Ë, ·Â‰‡ Ë „ÓÎÂÌË. ùÚÓ ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÂ‰-
ÔÓÎÓÊËÚ¸, ˜ÚÓ ˆ˚ÔÎflÚ‡ ËÁ ÓÔ˚ÚÌÓÈ „ÛÔÔ˚ ·Û‰ÛÚ
Ó·Î‡‰‡Ú¸ ·ÓÎ¸¯ÂÈ ÏflÒÌÓÈ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸˛.

é‰ÌÓ‚ÂÏÂÌÌÓ Ò ̋ ÚËÏË ËÒÒÎÂ‰Ó‚‡ÌËflÏË ·˚Î ÔÓ-
‚Â‰ÂÌ ‡Ì‡ÎËÁ ÓÒÚ‡ Ë ‡Á‚ËÚËfl Ï˚¯ˆ ·Â‰‡ Ë „ÓÎÂ-
ÌË, ÍÓÚÓ˚È ÚÓÊÂ ÔÓÍ‡Á‡Î ÒÚËÏÛÎËÛ˛˘ÂÂ ‚ÎËflÌËÂ
ÚÂÏÓÍÓÌÚ‡ÒÚÌÓ„Ó ÂÊËÏ‡ ËÌÍÛ·‡ˆËË Ì‡ ÓÒÚ Ë
‡Á‚ËÚËÂ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË ÌÓ„ ̋ Ï·ËÓÌÓ‚ ÍÛ. Ç Â-
ÁÛÎ¸Ú‡ÚÂ ‡Ì‡ÎËÁ‡ ‚˚fl‚ÎÂÌ‡ ‚˚ÒÓÍÓ‰ÓÒÚÓ‚ÂÌ‡fl ÒÚ‡-
ÚËÒÚË˜ÂÒÍ‡fl ‡ÁÌËˆ‡ ‚ ÓÒÚÂ Ï˚¯ˆ ˝Ï·ËÓÌÓ‚
ÓÔ˚ÚÌÓÈ Ë ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ, ‚˚‡ÊÂÌÌ‡fl ‚ ÔÂ-
‚˚¯ÂÌËË ÒÍÓÓÒÚË ÓÒÚ‡ Ï˚¯ˆ ÔÂ‚˚ı ÔÓ Ò‡‚ÌÂ-
ÌË˛ ÒÓ ‚ÚÓ˚ÏË (èÓÎÓ‚ËÌˆÂ‚‡ Ë ‰., 2007).

Ç ÂÁÛÎ¸Ú‡ÚÂ Ì‡¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÏÓÊÌÓ ÓÚ-
ÏÂÚËÚ¸ ÒÎÂ‰Û˛˘ÂÂ. 

1. íÂÏÓÍÓÌÚ‡ÒÚÌ˚È ÂÊËÏ ËÌÍÛ·‡ˆËË ÔÓ Ò‡‚-
ÌÂÌË˛ Ò ÚÂÏÓÒÚ‡·ËÎ¸Ì˚Ï ÓÍ‡Á‡Î ÔÓÎÓÊËÚÂÎ¸ÌÓÂ
‚ÎËflÌËÂ Ì‡ ÓÒÚ ‰ÎËÌ˚ ·Â‰ÂÌÌÓÈ ÍÓÒÚË, ÍÓÒÚÂÈ „Ó-
ÎÂÌË Ë ˆÂ‚ÍË ÍÛËÌÓ„Ó ˝Ï·ËÓÌ‡. 

2. å˚¯ˆ˚ ÓÍÓÓ˜ÍÓ‚ Û ÔÚËˆ ÔËÍÂÔÎfl˛ÚÒfl Ë
‡ÒÔÓÎ‡„‡˛ÚÒfl ‚ Ó·Î‡ÒÚË ·Â‰‡ Ë „ÓÎÂÌË, ÔÓ˝ÚÓÏÛ
ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ„Â-
ÌÂÁÂ Û ÓÔ˚ÚÌ˚ı ˆ˚ÔÎflÚ Ï˚¯Â˜Ì‡fl Ï‡ÒÒ‡ ·Û‰ÂÚ
·ÓÎ¸¯Â, ˜ÂÏ Û ÍÓÌÚÓÎ¸Ì˚ı.

3. Ç Ò‚flÁË Ò ÛÒËÎÂÌÌ˚Ï ÓÒÚÓÏ Ë ‡Á‚ËÚËÂÏ ÍÓ-
ÒÚÂÈ ˝Ï·ËÓÌ‡ ÔË ÚÂÏÓÍÓÌÚ‡ÒÚÌÓÏ ÂÊËÏÂ ËÌ-
ÍÛ·‡ˆËË ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚˚ÎÛÔË‚¯ËÂÒfl

ˆ˚ÔÎflÚ‡ ·Û‰ÛÚ ·ÓÎÂÂ ÔËÒÔÓÒÓ·ÎÂÌ˚ Í ÌÂ„‡ÚË‚Ì˚Ï
‚ÓÁ‰ÂÈÒÚ‚ËflÏ ÒÂ‰˚ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ„ÂÌÂÁÂ.
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ÇÎËflÌËÂ ‡ÁÌ˚ı ÚÂÏÔÂ‡ÚÛÌ˚ı ÂÊËÏÓ‚ ËÌÍÛ·‡ˆËË
ÍÛËÌÓ„Ó flÈˆ‡ Ì‡ ‰ÎËÌÛ: ‡ – ÌÓ„Ë, · – ·Â‰ÂÌÌÓÈ ÍÓÒÚË,
‚ – ·ÓÎ¸¯Â·ÂˆÓ‚Ó-Á‡ÔÎ˛ÒÌÂ‚ÓÈ ÍÓÒÚË, „ – ˆÂ‚ÍË ÍÛ-
ËÌÓ„Ó ˝Ï·ËÓÌ‡. 
èÓ ÓÒË ‡·ÒˆËÒÒ – ‚ÂÏfl ËÌÍÛ·‡ˆËË, ÒÛÚ; ÔÓ ÓÒË Ó‰Ë-
Ì‡Ú – ‰ÎËÌ‡, ÏÏ.
ùÏ·ËÓÌ˚: 1 – ÍÓÌÚÓÎ¸Ì˚Â, 2 – ̋ ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â.
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Development of Hind Limb Bones in Chicken Embryos

under Altered Temperature and Humidity Conditions

      T. M. Polovintseva and F. I. Suleimanov
      Velikie Luki State Agricultural Academy, pl. Lenina 1, Velikie Luki, Pskovskaya oblast, 182100 Russia

      e-mail: vgsha@mart.ru

Abstract—The data on growth and development of hind limb bones in chicken embryos under normal (stan-
dard) and altered incubation conditions are presented.

Key words: antenatal ontogeny, chicken embryo, incubation temperature, hind limb bones.
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