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 5. ȸȴȯȼȬɂȴȴ ȴ Ȱȼȿȯȴȱ  
 ȻȱȼȱȸȱɅȱȹȴɋ Ȯ ȻȼȺȽȾȼȬȹȽȾȮȱ

ȸɔɏɜɌɢɔɫɘɔ əɌɓɧɎɌɪɞ ɢɑɗɑɝɚɚɍɜɌɓəɧɑ ɛɑɜɑɘɑɥɑəɔɫ ɜɧɍ Ɏ Ɏɚɐɚɬ-
ɘɌɡ əɌ ɝɌɘɧɑ ɜɌɓɗɔɣəɧɑ ɛɚ ɛɜɚɞɫɒɑəəɚɝɞɔ ɜɌɝɝɞɚɫəɔɫ. ȿ ɍɚɗɨɤɔəɝɞɎɌ 
ɛɜɚɘɧɝɗɚɎɧɡ ɜɧɍ ɔɘɑɪɞɝɫ ɚɝɚɍɧɑ əɑɜɑɝɞɚɎɧɑ, əɌɏɟɗɨəɧɑ ɔ ɓɔɘɚɎɌɗɨ-
əɧɑ ɟɣɌɝɞɖɔ, ɛɑɜɑɘɑɥɑəɔɑ ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ əɌɓɧɎɌɪɞ əɑɜɑɝɞɚɎɧɘɔ, 
əɌɏɟɗɨəɧɘɔ ɔ ɓɔɘɚɎɌɗɨəɧɘɔ ɘɔɏɜɌɢɔɫɘɔ. Ȼɑɜɑɘɑɥɑəɔɫ Ɏ ɑɝɞɑɝɞɎɑə-
əɚɕ ɝɜɑɐɑ ɔɝɝɗɑɐɟɪɞɝɫ ɜɌɓɗɔɣəɧɘɔ ɘɑɞɚɐɌɘɔ. ȴəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ 
ɖɚəɑɣəɧɑ ɛɟəɖɞɧ, ɝɜɚɖɔ, ɛɟɞɔ ɔ ɝɖɚɜɚɝɞɔ ɛɑɜɑɘɑɥɑəɔɕ.

ȴɓɘɑəɑəɔɑ ɜɌɕɚəɌ ɟɗɚɎɚɎ ɐɌɬɞ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɛɑɜɑɘɑɥɑəɔɔ ɚɝəɚɎ-
əɚɕ ɘɌɝɝɧ ɜɧɍ. Ƚɖɚɜɚɝɞɨ ɛɚɐɦɬɘɌ ɖɑɞɧ ɎɎɑɜɡ ɛɚ ɞɑɣɑəɔɪ ȬɘɟɜɌ ɚɛɜɑɐɑ-
ɗɫɗɌɝɨ ɛɚ ɐɌɞɌɘ ɔ ɘɑɝɞɌɘ ɛɚɫɎɗɑəɔɫ ɜɧɍɧ Ɏ ɟɗɚɎɌɡ (ȭ.Ȼ. ȻɑəɞɑɏɚɎ ɝ 
ɝɚɞɜɟɐəɔɖɌɘɔ 1928). ȸɌɜɤɜɟɞ ɛɑɜɑɘɑɥɑəɔɫ ɘɚɗɚɐɔ ɗɚɝɚɝɑɕ Ɏ Ⱥɡɚɞɝɖɚɘ 
ɘɚɜɑ ɚɛɜɑɐɑɗɬə ɛɚ ɝɘɑɥɑəɔɪ ɞɚɣɑɖ ɘɌɖɝɔɘɌɗɨəɧɡ ɟɗɚɎɚɎ ɜɌɓəɚɏɗɟɍɔə-
əɧɘ ɞɜɌɗɚɘ (ȽɞɌɜɚɎɚɕɞɚɎ, ɄɑɕɍɌɖ, 2010). ȴɘɑɑɞɝɫ ɘəɚɒɑɝɞɎɚ ɛɜɔɘɑɜɚɎ 
ɚɛɜɑɐɑɗɑəɔɫ ɘɔɏɜɌɢɔɕ ɘɌɝɝɚɎɧɡ ɛɜɚɘɧɝɗɚɎɧɡ ɜɧɍ ð ɝɑɗɨɐɑɕ, ɞɜɑɝɖɔ,  
ɘɔəɞɌɫ, ɝɞɌɎɜɔɐɧ ɔ ɐɜ. ɛɚ ɔɓɘɑəɑəɔɪ ɘɑɝɞ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɜɚɘɧɝɗɌ. 
Ƚɖɚɜɚɝɞɨ ɘɔɏɜɌɢɔɕ ɖɌɖ ɛɜɌɎɔɗɚ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ Ɏɑɗɔɣɔəɚɕ ɛɚɜɫɐɖɌ 
ɚɐəɚɕ ɐɗɔəɧ ɞɑɗɌ Ɏ ɝɑɖɟəɐɟ. 

ȸɑɣɑəɔɑ ɜɧɍ ð ɚɍɧɣəɧɕ ɛɜɔɬɘ ɔɓɟɣɑəɔɫ ɘɔɏɜɌɢɔɕ ɔ ɘɑɝɞəɧɡ ɛɑ-
ɜɑɘɑɥɑəɔɕ. Ȼɜɔ ɜɌɝɝɘɚɞɜɑəɔɔ ɐɌəəɧɡ ɚ Ɏɞɚɜɔɣəɚɕ ɛɚɔɘɖɑ ɘɑɣɑəɧɡ 
ɜɧɍ ɛɚɗɟɣɌɪɞɝɫ ɐɌəəɧɑ ɚ ɜɌɝɝɞɚɫəɔɔ, əɌ ɖɚɞɚɜɚɑ ɝɘɑɝɞɔɗɌɝɨ ɜɧɍɌ ɚɞ 
ɞɚɣɖɔ ɘɑɣɑəɔɫ, ɡɚɞɫ ɐɑɕɝɞɎɔɞɑɗɨəɧɑ ɞɜɌɑɖɞɚɜɔɔ ɔ ɝɖɚɜɚɝɞɔ ɛɗɌɎɌəɔɫ 
ɚɝɞɌɪɞɝɫ əɑɔɓɎɑɝɞəɧɘɔ. ȾɌɖ ɌəɌɗɔɓ ɛɑɜɑɘɑɥɑəɔɫ ɍɌɜɑəɢɑɎɚɘɚɜɝɖɚɕ 
ɞɜɑɝɖɔ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɔ əɑɜɑɝɞɚɎɧɡ ɔ əɌɏɟɗɨəɧɡ ɘɔɏɜɌɢɔɫɡ ɚəɌ ɝɘɑ-
ɥɌɑɞɝɫ əɑ ɍɚɗɑɑ ɣɑɘ əɌ 10-12 ɖɘ Ɏ ɝɟɞɖɔ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ ɛɜɔɘɑəɑ-
əɔɑɘ ɘɑɣɑəɔɫ Ɏ ɋɛɚəɝɖɚɘ ɘɚɜɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ 
ɛɑɜɑɘɑɥɑəɔɫ ɓɌ ɝɟɞɖɔ ɚɞ ɘɑɝɞɌ ɎɧɛɟɝɖɌ ɛɚɝɗɑ ɘɑɣɑəɔɫ: ɛɚɗɚɎɚɓɜɑɗɧɕ 
ɟɏɌɕ ɛɑɜɑɘɑɥɌɗɝɫ Ɏ ɝɟɞɖɔ Ɏ ɝɜɑɐəɑɘ əɌ 5,3 ɖɘ, əɌɏɟɗɨəɧɕ ɟɏɌɕ əɌ 0,1-
0,5 ɖɘ, ɛɚɗɚɎɚɓɜɑɗɌɫ ɓɎɑɓɐɣɌɞɌɫ ɖɌɘɍɌɗɌ əɌ 0,15 ɖɘ, ɛɚɝɗɑəɑɜɑɝɞɚɎɌɫ 
ɖɌɘɍɌɗɌ əɌ 0,4-0,5 ɖɘ, ɓɔɘɟɪɥɌɫ ɖɌɘɍɌɗɌ əɌ 0,04 ɖɘ. ȹɑɍɚɗɨɤɔɑ ɜɌɝ-
ɝɞɚɫəɔɫ ɘɑɒɐɟ ɞɚɣɖɌɘɔ ɎɧɛɟɝɖɌ ɔ Ɏɞɚɜɔɣəɚɏɚ ɎɧɗɚɎɌ ɟɖɌɓɧɎɌɪɞ əɌ 
ɛɜɔɎɫɓɌəəɚɝɞɨ ɖ ɚɛɜɑɐɑɗɬəəɚɘɟ ɘɑɝɞɟ. ȱɝɗɔ ɐɎɔɒɑəɔɑ əɑ ɍɧɗɚ ɛɜɫɘɚ-
ɗɔəɑɕəɧɘ, ɞɚ ɝɖɚɜɚɝɞɨ ɍɧɗɌ ɍɚɗɨɤɑ.

ȰɌəəɧɑ ɚɍ ɔɐɟɥɔɡ əɌ əɑɜɑɝɞ ɗɚɝɚɝɫɡ, ɛɚɝɗɑ ɎɧɍɚɜɌ ɐɌəəɧɡ ɚ əɌɔ-
ɍɚɗɑɑ ɖɚɜɚɞɖɔɡ ɛɜɚɘɑɒɟɞɖɌɡ Ɏɜɑɘɑəɔ ɘɑɒɐɟ Ɏɧɛɟɝɖɚɘ ɔ ɛɚɔɘɖɚɕ 
Ɏ ɜɌɕɚəɑ əɑɜɑɝɞɔɗɔɥ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝ ɜɌɝɣɑɞəɚɕ ɝɖɚɜɚɝɞɨɪ ɛɚɜɫɐɖɌ 
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(2005) ɚɛɔɝɧɎɌɑɞ ɎɑɜɞɔɖɌɗɨəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɞɌɕ ɞɪɗɨɖɔ Ɏ ɎɚɐɚɡɜɌ-
əɔɗɔɥɌɡ ɗɑɞɚɘ. Ƚ ɜɌɝɝɎɑɞɚɘ (06 ɣ) ɔ ɐɚ 09 ɟɞɜɌ ɔ Ɏɑɣɑɜɚɘ ɝ 17 ɐɚ 21 ɣ 
ɜɧɍɧ əɌɡɚɐɔɗɔɝɨ Ɏ ɝɗɚɑ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ ɐɚ 3 ɘ. Ȱəɬɘ ɚəɔ ɓɌɏɗɟɍɗɫɗɔɝɨ 
(1-6 ɘ), Ɏ əɚɣəɚɑ Ɏɜɑɘɫ əɌɡɚɐɔɗɔɝɨ ɑɥɬ ɏɗɟɍɒɑ (4-10 ɘ).

ȷɑɥ Ɏ ȼɧɍɔəɝɖɚɘ ɎɚɐɚɡɜɌəɔɗɔɥɑ ɐəɬɘ əɌɡɚɐɔɗɝɫ ɟ ɐəɌ (əɑ ɚɛɜɑɐɑ-
ɗɫɗɝɫ ɩɡɚɗɚɞɚɘ), əɚɣɨɪ ɛɚɐəɔɘɌɗɝɫ əɌ 2-4 ɘ ɚɞ ɏɜɟəɞɌ. Ⱥɞɐɑɗɨəɧɑ ɚɝɚɍɔ 
Ɏ ɞɑɛɗɧɑ ɤɞɔɗɑɎɧɑ əɚɣɔ ɛɚɐəɔɘɌɪɞɝɫ ɖ ɝɌɘɚɕ ɛɚɎɑɜɡəɚɝɞɔ. Ȯ ɐɜɟɏɔɡ Ɏɚ-
ɐɚɡɜɌəɔɗɔɥɌɡ ɚɝəɚɎəɌɫ ɘɌɝɝɌ ɗɑɥɌ ɘɚɒɑɞ ɛɚɐəɔɘɌɞɨɝɫ əɌ 7-10 ɘ. Ⱦɑɜɘɚ-
ɏɜɌɐɔɑəɞ əɑ ɫɎɗɫɑɞɝɫ ɚɏɜɌəɔɣɑəɔɑɘ (2-4 ÜȽ). Ȼɜɔ əɌɗɔɣɔɔ ɓəɌɣɔɞɑɗɨəɚɕ 
ɞɑɘɛɑɜɌɞɟɜəɚɕ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɗɑɞɚɘ (7-8 ÜȽ) ɘɑɒɐɟ ɐəɚɘ ɔ ɛɚɎɑɜɡəɚɝɞɨɪ 
Ɏ ɜɟɝɗɚɎɚɕ ɣɌɝɞɔ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɔ Ɏ ɛɜɔɍɜɑɒəɧɡ ɟɣɌɝɞɖɌɡ ɍɑɓ ɓɌɘɑɞəɚɕ 
ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɗɑɥ Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɝɚɎɑɜɤɌɗ ɝɟɞɚɣəɧɑ ɎɑɜɞɔɖɌɗɨəɧɑ 
ɘɔɏɜɌɢɔɔ Ɏ ɐɔɌɛɌɓɚəɑ 2-3 ɘ. Ȯ ɏɗɟɍɚɖɚɎɚɐəɧɡ ɎɚɐɚɡɜɌəɔɗɔɥɌɡ (Ȯɚɗ-
ɏɚɏɜɌɐɝɖɚɑ, ȸɔəɏɑɣɌɟɜɝɖɚɑ, ɏɗɟɍɔəɌ 20-22 ɘ) ɗɑɥ ɚɍɔɞɌɗ ɞɚɗɨɖɚ Ɏɧɤɑ 
ɞɑɜɘɚɖɗɔəɌ ɛɜɔ 22-23 ÜȽ. ȹɌ ɜɌɓɘɌɡ ɎɑɜɞɔɖɌɗɨəɧɡ ɝɟɞɚɣəɧɡ ɘɔɏɜɌɢɔɕ 
ɝɔɏɚɎɧɡ ɚɖɌɓɧɎɌɪɞ ɚɏɜɌəɔɣɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝɚ ɝɗɔɤɖɚɘ Ɏɧɝɚɖɚɕ ɞɑɘɛɑ-
ɜɌɞɟɜɚɕ ɩɛɔɗɔɘəɔɚəɌ ɔ əɑɐɚɝɞɌɞɚɣəɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ ɖɔɝɗɚɜɚɐɌ Ɏ ɏɔ-
ɛɚɗɔɘəɔɚəɑ. ȮɑɜɞɔɖɌɗɨəɧɑ ɘɔɏɜɌɢɔɔ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝɎɫɓɌəɧ 
ɝ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɛɔɥɑɎɧɡ ɚɍɦɑɖɞɚɎ. Ȯ ɛɜɑɝəɚɎɚɐəɧɡ ɎɚɐɚɬɘɌɡ ɓɌɖɚəɚ-
ɘɑɜəɚɝɞɔ ɎɑɜɞɔɖɌɗɨəɧɡ ɘɔɏɜɌɢɔɕ əɑ ɔɘɑɪɞ əɑɛɜɑɘɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, əɚ 
ɖɌɝɌɪɞɝɫ ɍɚɗɨɤɑɕ ɣɌɝɞɔ ɛɚɛɟɗɫɢɔɔ (ȸɌɗɔəɔə ɝ ɝɚɞɜ., 1987, 1991, 1996). 
Ȼɜɔ ɤɞɚɜɘɚɎɚɕ ɛɚɏɚɐɑ ɖɚɜɘɚɎɚɕ ɛɗɌəɖɞɚə ɔ ɑɏɚ ɛɚɞɜɑɍɔɞɑɗɔ ɘɚɏɟɞ ɓɌɐɑɜ-
ɒɔɎɌɞɨɝɫ ɔ ɐəɬɘ ɔ əɚɣɨɪ əɌ ɏɗɟɍɔəɑ. Ȼɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɤɞɚɜɘɌ ɚɞɘɑɣɌ-
ɑɞɝɫ ɓɌɏɗɟɍɗɑəɔɑ əɌ 7-10 ɘ ɡɌɘɝɧ Ɏ Ƀɑɜəɚɘ ɘɚɜɑ, ɟɖɗɑɔ Ɏ ɚɓɬɜɌɡ.

ȮɑɜɞɔɖɌɗɨəɧɑ ɘɔɏɜɌɢɔɔ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ əɑ ɞɚɗɨɖɚ ɟ ɝɞɌɕəɧɡ 
ɜɧɍ. ȽɑɗɨɐɑɎɌɫ ɌɖɟɗɌ Ɏ ɎɚɐɌɡ ȹɨɪɠɌɟəɐɗɑəɐɌ əɚɣɨɪ ɛɚɒɔɜɌɑɞ ɝɬɘɏɟ 
Ɏ 50-ɘɑɞɜɚɎɚɘ ɝɗɚɑ (Ɏ ɚɝəɚɎəɚɘ 2-25 ɘ), Ɍ ɐəɬɘ ɚɛɟɝɖɌɑɞɝɫ Ɏ ɛɜɔɐɚəəɧɑ 
ɏɚɜɔɓɚəɞɧ (50-200 ɘ). Ȯ ɚɞɗɔɣɔɑ ɚɞ Ɍɖɟɗɧ ɝɔəɔɕ ɞɟəɑɢ Ɏ ɞɑɡ ɒɑ ɜɌɕɚəɌɡ 
ɗɑɞɚɘ əɑ ɞɌɖ ɝɔɗɨəɚ ɘɑəɫɑɞ ɏɗɟɍɔəɟ ɚɍɔɞɌəɔɫ ð 0-20 ɘ əɚɣɨɪ, 0-50 ɘ 
ɐəɬɘ. ȳɔɘɚɕ ɔ Ɍɖɟɗɧ ɔ ɞɟəɢɧ ɛɜɔ ɎɑɜɞɔɖɌɗɨəɧɡ ɘɔɏɜɌɢɔɫɡ ɔɓɍɑɏɌɪɞ 
Ɏɑɜɡəɑɏɚ ɛɑɜɑɚɡɗɌɒɐɑəəɚɏɚ 5-ɘɑɞɜɚɎɚɏɚ ɝɗɚɫ (Lacroix, 2014).

Ȯ ɝɎɫɓɔ ɝ ɏɗɟɍɔəɚɕ ɚɍɔɞɌəɔɫ ɔ ɎɑɜɞɔɖɌɗɨəɧɘɔ ɛɑɜɑɘɑɥɑəɔɫɘɔ 
ɝɗɑɐɟɑɞ ɔɘɑɞɨ Ɏ Ɏɔɐɟ, ɣɞɚ ɜɧɍɧ ɘɚɏɟɞ ɍɧɞɨ ɍɑɝɛɟɓɧɜəɧɘɔ, ɚɞɖɜɧɞɚɛɟ-
ɓɧɜəɧɘɔ ɔ ɓɌɖɜɧɞɚɛɟɓɧɜəɧɘɔ. ȿ ɓɌɖɜɧɞɚɛɟɓɧɜəɧɡ ɜɧɍ (ɞɜɑɝɖɚɎɧɑ, 
ɚɖɟəɑɚɍɜɌɓəɧɑ, ɖɑɠɌɗɔ, ɏɟɍɌəɧ, ɖɌɜɛɓɟɍɧɑ, ɖɚɗɪɤɖɔ) ɏɌɓɚɎɧɕ ɛɟɓɧɜɨ 
əɑ ɔɘɑɑɞ ɝɎɫɓɔ ɝ ɛɔɥɑɎɌɜɔɞɑɗɨəɧɘ ɞɜɌɖɞɚɘ ɔ ɞɌɖɔɘ ɚɍɜɌɓɚɘ ɝ Ɏəɑɤ-
əɑɕ ɝɜɑɐɚɕ. ȹɌɛɚɗəɫɞɨɝɫ ɏɌɓɌɘɔ ɛɟɓɧɜɨ ɘɚɒɑɞ ɞɚɗɨɖɚ ɛɚɝɜɑɐɝɞɎɚɘ 
ɐɑɕɝɞɎɔɫ ɏɌɓɚɎɚɕ ɒɑɗɑɓɧ. ȿɘɑəɨɤɑəɔɑ ɐɌɎɗɑəɔɫ ɏɌɓɚɎ Ɏ ɛɟɓɧɜɑ ɛɜɚ-
ɔɝɡɚɐɔɞ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ ɜɑɓɚɜɍɢɔɔ. ȺɍɌ ɛɜɚɢɑɝɝɌ ɎɑɝɨɘɌ ɘɑɐɗɑə-
əɧɑ. ȴɓɘɑəɑəɔɑ ɐɌɎɗɑəɔɫ əɌ ɚɐəɟ Ɍɞɘɚɝɠɑɜɟ ɟ ɓɌɖɜɧɞɚɛɟɓɧɜəɧɡ ɜɧɍ 
ɓɌəɔɘɌɑɞ əɑɝɖɚɗɨɖɚ ɣɌɝɚɎ (ɜɔɝ. 5.6.). Ȯ.ȴ. ɂɎɑɞɖɚɎ (1972, 1974) ɛɚɘɑɥɌɗ 
ɜɧɍɟ Ɏ ɖɗɑɞɖɟ ɔ ɚɛɟɝɖɌɗ əɌ ɍɑɣɑɎɖɑ Ɏ əɌɛɚɗəɑəəɟɪ Ɏɚɐɚɕ ɍɌɤəɪ. ȹɌ-
ɍɗɪɐɑəɔɑ ɓɌ ɛɚɎɑɐɑəɔɑɘ ɜɧɍɧ Ɏ ɖɗɑɞɖɑ ɛɜɚɎɚɐɔɗɚɝɨ ɣɑɜɑɓ ɓɌɝɞɑɖɗɬə-
əɧɑ ɚɖəɌ Ɏ ɍɌɤəɑ. ȹɌ ɏɗɟɍɔəɑ ɐɌɎɗɑəɔɑ ɝɐɌɎɗɔɎɌɗɚ ɛɟɓɧɜɨ, ɜɧɍɌ ɝɞɌ-
əɚɎɔɗɌɝɨ ɞɫɒɑɗɑɑ Ɏɚɐɧ (ɒɔɎɌɫ ɛɗɚɞɨ ɔɘɑɑɞ ɛɗɚɞəɚɝɞɨ ɚɖɚɗɚ 1,06 ɏ/ɝɘ3).  
Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɜɧɍɌ ɚɜɔɑəɞɔɜɚɎɌəɌ ɏɚɗɚɎɚɕ ɎɎɑɜɡ ɔ ɐɑɗɌɑɞ ɛɗɌɎɌɞɑɗɨəɧɑ 
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ɐɎɔɒɑəɔɫ əɌɛɜɌɎɗɑəəɧɑ ɖ ɛɚɎɑɜɡəɚ-
ɝɞɔ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɛɚɏɜɟɒɑəɔɪ. 
Ƀɑɜɑɓ əɑɖɚɞɚɜɚɑ Ɏɜɑɘɫ ɏɌɓɚɎɌɫ ɒɑɗɑɓɌ 
ɚɍɑɝɛɑɣɔɎɌɗɌ əɑɚɍɡɚɐɔɘɧɕ ɚɍɦɑɘ ɛɟ-
ɓɧɜɫ ɔ ɜɧɍɌ ɛɜɔəɔɘɌɗɌ ɏɚɜɔɓɚəɞɌɗɨ-
əɚɑ ɛɚɗɚɒɑəɔɑ. ȱɝɗɔ ɌɐɌɛɞɔɜɚɎɌəəɟɪ 
ɖ ɐɌɎɗɑəɔɪ əɌ ɏɗɟɍɔəɑ ɜɧɍɟ ɛɚɐəɔɘɌ-
ɗɔ əɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɏɚɜɔɓɚəɞ, ɑɬ ɛɗɌ-
Ɏɟɣɑɝɞɨ ɟɎɑɗɔɣɔɎɌɗɌɝɨ ɔɓ-ɓɌ ɟɎɑɗɔɣɑ-
əɔɫ ɚɍɦɑɘɌ ɛɟɓɧɜɫ, ɛɜɔ ɟɘɑəɨɤɑəɔɔ 
ɐɌɎɗɑəɔɫ ð ɜɧɍɌ ɚɝɟɥɑɝɞɎɗɫɗɌ ɛɗɌ-
ɎɌɞɑɗɨəɧɑ ɐɎɔɒɑəɔɫ əɌɛɜɌɎɗɑəəɧɑ 
ɖɚ ɐəɟ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɜɑɓɚɜɍɞɔɎəɌɫ 
ɝɔɝɞɑɘɌ ɛɟɓɧɜɫ əɑ ɟɘɑəɨɤɌɗɌ ɚɍɦɑɘ 
ɛɟɓɧɜɫ. ȭɧɝɞɜɚɑ ɛɚɏɜɟɒɑəɔɑ ɜɧɍɧ Ɏ 
ɏɗɟɍɔəɟ ɞɜɌɎɘ əɑ ɎɧɓɧɎɌɑɞ. Ȯ ɓɔɘəɑɑ 
Ɏɜɑɘɫ, ɖɌɖ ɛɚɖɌɓɧɎɌɪɞ ɜɑɓɟɗɨɞɌɞɧ 
ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓəɚ-
ɏɗɟɍɔəəɚɏɚ ɞɜɌɗɌ (ɄɟəɞɚɎ, Ⱦɑɘəɧɡ, 
2011), ɗɚɝɚɝɔ çɝɎɚɍɚɐəɚ ɚɛɟɝɖɌɪɞɝɫ əɌ 

ɏɗɟɍɔəɟ 100-200 ɘ, Ɍ əɑɖɚɞɚɜɧɑ ð ɐɚ 600 ɘè. Ȯɚɓɘɚɒəɚ, ɩɞɚ ɝɎɫɓɌəɚ ɝ ɛɜɑɐ-
ɛɚɣɔɞɌɑɘɧɘɔ ɞɑɘɛɑɜɌɞɟɜɌɘɔ ð Ɏ ɓɔɘəɑɑ Ɏɜɑɘɫ Ɏ ɩɛɔɛɑɗɌɏɔɌɗɔ ɝɑɎɑɜəɚɕ 
ɣɌɝɞɔ Ⱦɔɡɚɏɚ ɚɖɑɌəɌ əɌɍɗɪɐɌɑɞɝɫ ɔɓɚɞɑɜɘɔɫ ɝ ɞɑɘɛɑɜɌɞɟɜɌɘɔ ɐɚ ɚɞɜɔɢɌ-
ɞɑɗɨəɧɡ ɓəɌɣɑəɔɕ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ, Ɏɚ Ɏɝɫɖɚɘ ɝɗɟɣɌɑ ɐɚ ɏɗɟɍɔəɧ 100 ɘ, Ɍ 
əɌ ɍɚɗɨɤɑɕ ɏɗɟɍɔəɑ ɞɑɘɛɑɜɌɞɟɜɌ 2-3 ȽÁ. ȱɝɗɔ ɜɧɍɌ ɓɌ ɐɗɔɞɑɗɨəɧɕ ɝɜɚɖ 
ɌɐɌɛɞɔɜɚɎɌɗɌɝɨ ɖ ɐɌɎɗɑəɔɪ əɌ əɑɖɚɞɚɜɚɕ ɍɚɗɨɤɚɕ ɏɗɟɍɔəɑ, ɐɌɎɗɑəɔɑ Ɏ 
ɑɬ ɛɟɓɧɜɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɏɗɟɍɔəɑ ɛɚɏɜɟɒɑəɔɫ: əɌ ɏɗɟɍɔəɑ 10 ɘ ð 1 Ɍɞɔ (Ɍɞ-
ɘɚɝɠɑɜ ɔɓɍɧɞɚɣəɧɡ ð ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɌɎɗɑəɔɑɘ əɌ ɟɜɚɎəɑ ɘɚɜɫ), 100 ɘ ð 
10 Ɍɞɔ, 300 ɘ ð 30 Ɍɞɔ. Ȼɜɔ ɍɧɝɞɜɚɘ ɛɚɐɦɬɘɑ ɌɐɌɛɞɔɜɚɎɌəəɚɕ ɜɧɍɧ əɌ 
ɘɑəɨɤɟɪ ɏɗɟɍɔəɟ ɚɍɦɑɘ ɛɟɓɧɜɫ ɟɎɑɗɔɣɔɎɌɑɞɝɫ, ɣɞɚ ɘɚɒɑɞ Ɏɑɝɞɔ ɖ ɞɜɌɎ-
ɘɌɘ ɛɟɓɧɜɫ ɔ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. ȸɌɖɝɔɘɌɗɨəɌɫ ɝɖɚɜɚɝɞɨ ɖɚɘɛɜɑɝɝɔɔ 
0,06 Ɍɞɘ/ɣɌɝ, ɐɑɖɚɘɛɜɑɝɝɔɔ Ɏ əɑɝɖɚɗɨɖɚ ɜɌɓ ɍɧɝɞɜɑɑ ð 0,46 Ɍɞɘ/ɣɌɝ. Ⱦɑɘ əɑ 
ɘɑəɑɑ, ɐɗɫ ɍɑɓɚɛɌɝəɚɏɚ ɛɚɝɞɑɛɑəəɚɏɚ Ɏɝɛɗɧɞɔɫ ɝ ɏɗɟɍɔəɧ 100 ɘ ɛɚɞɜɑɍɟ-
ɑɞɝɫ ɍɚɗɑɑ 20 ɣ. 

Ȯ.ȴ ɂɎɑɞɖɚɎ (1972) ɛɚɗɌɏɌɑɞ, ɣɞɚ ɍɑɓɚɛɌɝəɌɫ ɝɟɞɚɣəɌɫ ɘɔɏɜɌɢɔɫ 
ɓɌɖɜɧɞɚɛɟɓɧɜəɧɡ ɜɧɍ Ɏ ɛɜɑɐɑɗɌɡ ɔɓɘɑəɑəɔɫ ɚɍɦɬɘɌ ɔɗɔ ɐɌɎɗɑəɔɫ 
ɏɌɓɚɎɚɏɚ ɛɟɓɧɜɫ ɎɐɎɚɑ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ Ɏ ɛɜɑɐɑɗɌɡ ɏɗɟɍɔə 0-10 ɘ, 
10-30 ɘ, 30-70 ɘ ɔ ɞ.ɐ. Ȯɚɓɘɚɒəɚ, ɚɐəɚɕ ɔɓ ɛɜɔɣɔə ɐəɑɎəɚɏɚ ɛɚɏɜɟɒɑ-
əɔɫ ɜɧɍ ɫɎɗɫɑɞɝɫ ɛɑɜɑɘɑɥɑəɔɑ əɌ ɖɚɘɠɚɜɞəɟɪ çɏɔɐɜɚɝɞɌɞɔɣɑɝɖɟɪè 
ɏɗɟɍɔəɟ, ɏɐɑ ɛɟɓɧɜɨ əɑ ɜɌɝɛɔɜɌɑɞ ɞɑɗɚ. ȮɝɛɗɧɎɌəɔɑ ɜɧɍɧ çɎ ɛɚɗɎɚɐɧè 
ɐɚɗɒəɚ Ɏɑɝɞɔ ɖ ɟɎɑɗɔɣɑəɔɪ ɐɌɎɗɑəɔɫ Ɏ ɛɟɓɧɜɑ ɎɐɎɚɑ. Ȼɚ-Ɏɔɐɔɘɚɘɟ 
ɞɌɖɚɑ ɫɎɗɑəɔɑ ɛɑɜɑəɚɝɔɘɚ ɐɗɫ ɛɜɔɐɚəəɧɡ ɚɝɚɍɑɕ ɘɔəɞɌɫ ɛɜɔ ɎɝɛɗɧɎɌ-
əɔɔ Ɏɚ Ɏɜɑɘɫ əɑɜɑɝɞɌ ɔ ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ Ɏɧɘɑɞɟ (ɎɧɐɌɎɗɔɎɌəɔɪ) 
ɛɚɗɚɎɧɡ ɛɜɚɐɟɖɞɚɎ. Ȼɜɔ ɜɑɏɟɗɫɜəɧɡ ɎɑɜɞɔɖɌɗɨəɧɡ ɛɑɜɑɘɑɥɑəɔɫɡ ɖɚ-
ɗɔɣɑɝɞɎɚ ɏɌɓɚɎ Ɏ ɛɟɓɧɜɑ ɛɚ-Ɏɔɐɔɘɚɘɟ ɘɚɒɑɞ ɔɘɑɞɨ əɑɖɚɑ ɛɜɚɘɑɒɟɞɚɣ-
əɚɑ ɓəɌɣɑəɔɑ. Ȼɜɔ ɌəɌɗɔɓɑ ɞɜɑɝɖɔ ɔ ɘɔəɞɌɫ ɐɚɍɧɞɧɡ ɝ ɏɗɟɍɔəɧ 100 ɔ 

Рис. 5.6. ȰɔəɌɘɔɖɌ ɔɓɘɑəɑəɔɫ ɐɌɎ-
ɗɑəɔɫ Ɏ Ɏɚɐɟɤəɚɘ ɛɟɓɧɜɑ ɓɌɖɜɧɞɚ-
ɛɟɓɧɜəɧɡ ɜɧɍ. 1 ð ɓɑɗɑəɟɤɖɌ, 2 ð ɖɑ-
ɠɌɗɨ, 3 ð ɚɖɟəɨ, 4 ð ɏɟɛɛɔ, 5 ð ɞɜɑɝɖɌ, 
6 ð ɖɚɗɪɤɖɌ
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ȹɑɜɑɝɞ ɌɞɑɜɔəɚɎɚɕ ɜɧɍɧ-ɏɜɟəɔɚəɌ ɛɜɔɟɜɚɣɑə ɖ ɘɌɖɝɔɘɌɗɨəɚɘɟ çɝɔ-
ɓɔɏɔɕəɚɘɟè ɛɜɔɗɔɎɟ. ȻɜɚɔɓɎɚɐɔɞɑɗɔ ɚɞɖɗɌɐɧɎɌɪɞ ɔɖɜɟ Ɏ ɛɑɝɚɖ. ȴɖɜɌ 
ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɘɚɖɜɚɘ ɛɑɝɖɑ Ɏɧɤɑ ɟɜɚɎəɫ ɓɌɛɗɑɝɖɌ, Ɍ ɎɧɖɗɑɎ ɗɔɣɔəɚɖ 
ɛɜɚɔɝɡɚɐɔɞ ɣɑɜɑɓ 2 əɑɐɑɗɔ Ɏɚ Ɏɜɑɘɫ ɝɗɑɐɟɪɥɑɏɚ ɝɔɓɔɏɔɫ. ȶɚ Ɏɜɑɘɑəɔ 
ɛɚɗəɚɏɚ ɛɜɔɗɔɎɌ ɛɜɔɟɜɚɣɑə əɑɜɑɝɞ ɘɚɜɝɖɔɡ ɛɜɚɘɧɝɗɚɎɧɡ ɜɧɍ əɑɜɑ-
ɝɞɟɪɥɔɡ ɗɑɞɚɘ Ɏ ɛɜɔɍɜɑɒɨɑ (ɘɚɕɎɧ. ɖɌɘɍɌɗ, ɝɑɗɨɐɔ, ɞɑɜɛɟɏɚɎ ɔ ɐɜ.).

ȶɌɘɍɌɗɧ (Pleururonectes platessa) ɛɜɔ ɘɔɏɜɌɢɔɫɡ Ɏ ɚɞɖɜɧɞɚɘ ɘɚɜɑ 
ɔɝɛɚɗɨɓɟɪɞ ɛɜɔɗɔɎəɧɑ ɞɑɣɑəɔɫ, ɖɚɏɐɌ ɚəɔ ɝɚɎɛɌɐɌɪɞ ɝ əɌɛɜɌɎɗɑəɔɑɘ 
ɔɡ ɛɑɜɑɘɑɥɑəɔɕ ð ɜɧɍɧ ɚɞɜɧɎɌɪɞɝɫ ɚɞɚ ɐəɌ ɔ ɛɚɐəɔɘɌɪɞɝɫ Ɏ ɞɚɗɥɟ 
Ɏɚɐəɚɕ ɘɌɝɝɧ (Walker et al., 1978). ɂɑɗɑɝɚɚɍɜɌɓəɌɫ ɜɑɌɖɢɔɫ əɌ ɛɜɔɗɔɎ-
əɧɑ ɞɑɣɑəɔɫ əɑɚɐəɚɖɜɌɞəɚ ɚɞɘɑɣɌɗɌɝɨ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɎɑɐɑəɔɫ 
ɌəɌɐɜɚɘəɧɡ ɗɚɝɚɝɑɕ, ɛɚɖɌɞəɔɖɚɎ-ɝɘɚɗɞɚɎ, ɛɚɗɚɝɌɞɧɡ ɚɖɟəɑɕ, ɘɚɗɚɐɔ 
ɟɏɜɑɕ, ɛɜɚɡɚɐəɧɡ ɝɑɗɨɐɑɕ ɔ ɐɜɟɏɔɡ ɜɧɍ. ȹɚɣɨɪ ɛɜɔɐɚəəɧɑ ɝɖɚɛɗɑəɔɫ 
ɜɧɍ ɘɚɏɟɞ ɝəɚɝɔɞɨɝɫ ɛɜɔɗɔɎɚ-ɚɞɗɔɎəɧɘɔ ɞɑɣɑəɔɫɘɔ. Ȯ ɐəɑɎəɚɑ Ɏɜɑɘɫ 
ɜɧɍɧ ɘɚɏɟɞ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ  ɔ ɛɜɚɞɔɎɚɝɞɚɫɞɨ ɞɑɣɑəɔɪ 0,5-1 ɘ/ɝ.

Ȼɜɔ ɟɣɑɞəɧɡ ɜɌɍɚɞɌɡ Ɏ ȶɌɘɣɌɞɝɖɚɘ ɓɌɗɔɎɑ ɝ ɛɜɔɘɑəɑəɔɑɘ ɓɌɖɔɐ-
əɧɡ  əɑɎɚɐɚɎ ɚɞɘɑɣɌɑɞɝɫ (ɄɑɎɗɫɖɚɎ ɔ ɐɜ., 2014) çɚɞɝɟɞɝɞɎɔɑ ɘɚɗɚɐɔ 
ɚɖɑɌəɝɖɔɡ ɗɚɝɚɝɑɕ əɌ ɚɍɗɌɎɗɔɎɌɑɘɚɘ ɟɣɌɝɞɖɑ (ɓɌɖɔɐəɚɕ əɑɎɚɐ 12ɡ2,5 ɘ) 
Ɏ ɝɜɑɐəɑɕ ɔ ɖɚəɑɣəɚɕ ɠɌɓɌɡ ɚɞɗɔɎɌ ɔ, əɌɛɜɚɞɔɎ, ɑɑ ɛɚɫɎɗɑəɔɑ ɣɑɜɑɓ 15-
20 ɘɔə ɛɚɝɗɑ əɌɣɌɗɌ ɠɌɓɧ ɛɜɔɗɔɎɌè. Ȯɚɓɘɚɒəɚ, ɩɞɚ ɝɎɫɓɌəɚ ɝ ɐɔəɌɘɔ-
ɖɚɕ ɚɛɜɑɝəɑəəɧɡ Ɏɚɐ Ɏ ɡɚɐɑ ɛɜɔɗɔɎəɚɏɚ ɢɔɖɗɌ ɔ ɚɞəɚɤɑəɔɑɘ ɛɚɖɌɞəɚɕ 
ɘɚɗɚɐɔ ɖ ɝɚɗɬəɚɝɞɔ.

ȺɞɘɑɣɌɑɞɝɫ Ɏɗɔɫəɔɑ ɎɑɞɜɚɎɧɡ ɫɎɗɑəɔɕ əɌ ɛɚɎɑɐɑəɔɑ ɔ ɜɌɝɛɜɑɐɑɗɑ-
əɔɑ ɜɧɍ ɩɛɔɛɑɗɌɏɔɌɗɔ. Ȯ ɤɞɔɗɨ ɛɑɗɌɏɔɣɑɝɖɔɑ ɜɧɍɧ, Ɏ ɞ.ɣ. ɘɚɗɚɐɨ, ɛɚɐəɔ-
ɘɌɪɞɝɫ Ɏ ɝɌɘɧɑ Ɏɑɜɡəɔɑ ɝɗɚɔ Ɏɚɐɧ, ɏɐɑ əɌɔɍɚɗɑɑ ɚɍɔɗɨəɌ ɔ ɜɌɓəɚɚɍɜɌɓəɌ 
ɖɚɜɘɚɎɌɫ ɍɌɓɌ. Ȼɜɔ ɟɝɔɗɑəɔɔ ɎɑɞɜɌ ɜɧɍɌ ɟɡɚɐɔɞ Ɏ ɞɚɗɥɟ Ɏɚɐɧ, ɔɓɍɑɏɌɫ 
Ɏɚɗəɑəɔɫ. Ȼɜɔ ɟɝɞɚɕɣɔɎɧɡ ɤɞɚɜɘɚɎɧɡ ɎɑɞɜɌɡ ɛɑɗɌɏɔɣɑɝɖɔɑ ɝɖɚɛɗɑəɔɫ 
ɜɌɝɛɌɐɌɪɞɝɫ ɔ ɜɧɍɌ ɜɌɝɝɜɑɐɚɞɚɣɔɎɌɑɞɝɫ əɌ ɚɍɤɔɜəɚɕ ɌɖɎɌɞɚɜɔɔ. Ȼɚ ɔɝ-
ɝɗɑɐɚɎɌəɔɫɘ ȷ.ȶ ȸɌɜɔəɔəɌ ɔ Ȭ.Ƚ. ȷɔɞɎɔəɚɎɌ (1991) ɟɖɗɑɫ ɛɜɔ ɤɞɔɗɑ Ɏ 
ȻɗɑɥɑɑɎɚɘ ɚɓɑɜɑ ɎɝɞɜɑɣɌɗɌɝɨ Ɏ ɝɗɚɑ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ ɐɚ 5 ɘ, Ɍ ɛɜɔ ɎɑɞɜɌɡ 
4-6 ɘ/ɝ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɘɌɖɝɔɘɟɘ ɖɚəɢɑəɞɜɌɢɔɔ əɌ ɏɗɟɍɔəɑ ɛɚɜɫɐɖɌ 3 ɘ. 
ȹɌ ɜɌɓɗɔɣəɧɡ ɏɚɜɔɓɚəɞɌɡ ɜɧɍɌ ɚɖɌɓɧɎɌɗɌɝɨ ɛɚɐ Ɏɗɔɫəɔɑɘ ɜɌɓəɚəɌɛɜɌɎ-
ɗɑəəɧɡ ɎɑɞɜɚɎɧɡ ɔ ɖɚɘɛɑəɝɌɞɚɜəɧɡ ɞɑɣɑəɔɕ, ɖɚɞɚɜɧɑ əɚɣɨɪ ɐɜɑɕɠɚɎɌɗɔ 
Ɏ ɜɌɓəɧɑ ɝɞɚɜɚəɧ ɚɞ ɘɑɝɞ ɐəɑɎəɧɡ ɝɖɚɛɗɑəɔɕ. Ȼɜɔ ɐɗɔɞɑɗɨəɧɡ ɤɞɚɜɘɌɡ 
ɜɧɍɧ ɝɘɑɥɌɗɔɝɨ əɌ ɍɚɗɨɤɔɑ ɜɌɝɝɞɚɫəɔɫ (ɐɚ 10-12 ɖɘ). Ȼɜɚɢɑɝɝ ɎɚɝɝɞɌəɚɎ-
ɗɑəɔɫ ɛɜɚɔɝɡɚɐɔɗ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɝɟɞɚɖ. 

Ȼɑɜɑɘɑɥɑəɔɫ ɜɧɍ ɡɌɜɌɖɞɑɜɔɓɟɪɞ ɝɖɚɜɚɝɞɔ, ɞɜɌɑɖɞɚɜɔɔ ɔ ɢɑɗɔ 
(ɛɜɔɣɔəɧ). ȸɑɡɌəɔɓɘ ɚɜɔɑəɞɌɢɔɔ ɛɜɔ ɩɞɔɡ ɚɏɜɚɘəɧɡ ɛɚ ɘɌɝɤɞɌɍɌɘ 
ɘɔɏɜɌɢɔɫɡ ɛɚɖɌ əɑ ɛɚɗɟɣɔɗ ɎɜɌɓɟɘɔɞɑɗɨəɚɏɚ ɞɚɗɖɚɎɌəɔɫ. Ȱɗɫ ɚɍɦɫɝ-
əɑəɔɫ ɛɟɞɑɕ ɘɌɝɤɞɌɍəɧɡ ɘɔɏɜɌɢɔɕ ɜɧɍ ɘɚɏɟɞ ɍɧɞɨ ɛɜɔɘɑəɑəɧ ɜɌɓ-
ɗɔɣəɧɑ ɏɔɛɚɞɑɓɧ.

1. ȱɝɞɑɝɞɎɑəəɧɕ ɡɚɐ ɝɚɍɧɞɔɕ ð ɛɑɜɑɘɑɥɑəɔɑ ɞɑɣɑəɔɫɘɔ ɔ ɐɎɔɒɑəɔɑ 
Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɏɜɌɐɔɑəɞɌɘɔ ɍɔɚɞɔɣɑɝɖɔɡ ɔ Ɍɍɔɚɞɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ. 

2. ȹɌɡɚɒɐɑəɔɑ əɟɒəɚɏɚ ɘɑɝɞɌ ɛɚ ɚɜɔɑəɞɔɜɌɘ ɔ ɛɜɔɓəɌɖɌɘ ð ɍɗɟ-
ɒɐɌəɔɑ ɐɚ ɞɑɡ ɛɚɜ ɛɚɖɌ əɑ Ɏɝɞɜɑɞɔɞɝɫ ɘɑɝɞɚ ɝ ɔɝɖɚɘɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔ-
ɖɌɘɔ (ɞɑɘɛɑɜɌɞɟɜɌ, ɝɚɗɬəɚɝɞɨ, çɛɑɕɓɌɒè, ɓɌɛɌɡ, ɖɚɜɘ ɔ ɞ. ɐ.).
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Таблица 6.2. 
ȸɌɖɝɔɘɌɗɨəɧɑ ɝɖɚɜɚɝɞɔ ɜɧɍ (ȶɚɜɚɞɖɚɎ, 1998)

Ȯɔɐɧ ɜɧɍ ȰɗɔəɌ ɞɑɗ, ɝɘ Ƚɖɚɜɚɝɞɨ, L/c Cɖɚɜɚɝɞɨ, ɝɘ/ɝ

Ƚɑɗɨɐɨ 28-30 5-7 140-210
Ƚɖɟɘɍɜɔɫ 15-38 5-12 150-288
ȽɞɌɎɜɔɐɌ 12-30 5-10 125-300
ȽɌɜɐɔəɑɗɗɌ 18-30 8-13 146-300
ɀɚɜɑɗɨ 20-30 8-9 160-240
ɅɟɖɌ 18-22 7-13 176-234
ȽɌɕɐɌ 21-30 5-10 150-210
ȾɜɑɝɖɌ 56-72 3-4 168-288
ȻɔɖɤɌ 26-42 3-4 100-168
ȹɌɗɔɘ 32 2 64
ȶɌɜɌɝɨ 15 13 195
ȶɜɌɝəɚɛɑɜɖɌ 24 6 144
ȶɌɘɍɌɗɧ 27-32 3-4 81-124
ȾɜɔɏɗɌ 18-20 7 126-140

Таблица 6.3. 
ȶɜɑɕɝɑɜɝɖɔɑ ɝɖɚɜɚɝɞɔ ɜɧɍ (ȶɚɜɚɞɖɚɎ, 1998)

Ȯɔɐɧ ɜɧɍ ȰɗɔəɌ ɞɑɗ, ɝɘ Ƚɖɚɜɚɝɞɨ, L/c Cɖɚɜɚɝɞɨ ɝɘ/ɝ

Ƚɑɗɨɐɨ 16 3-4 48-54
Ƚɖɟɘɍɜɔɫ 30-48 2-3 60-144
ȽɞɌɎɜɔɐɌ 25-30 3-4 75-120
ȽɌɜɐɔəɑɗɗɌ 18-20 3-4 54-80
ȾɜɑɝɖɌ 40 2-3 80-120
ȽɌɕɐɌ 30 3-4 90-120
ȶɌɘɍɌɗɧ 19-23 4-5 76-135
ȸɚɜɝɖɚɕ ɚɖɟəɨ 30 3 90

Критическая скорость ð çɛɜɑɐɑɗ ɝɖɚɜɚɝɞɔ, ɛɜɔ ɖɚɞɚɜɚɕ ɜɧɍɧ, ɑɥɬ 
ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɚɑ Ɏɜɑɘɫ ɘɚɏɟɞ ɛɜɚɛɗɧɞɨ Ɏ ɞɜɌɗɑ (Ɏ ɛɚɞɚɖɑ). Ȼɜɔ 
ɐɌɗɨəɑɕɤɑɘ, ɐɌɒɑ əɑɍɚɗɨɤɚɘ ɟɎɑɗɔɣɑəɔɔ ɝɖɚɜɚɝɞɔ ɞɜɌɗɑəɔɫ ɜɧɍɧ, 
ɖɌɖ ɛɜɌɎɔɗɚ, ɛɑɜɑɡɚɐɫɞ ɔɓ ɜɑɒɔɘɌ ɟɛɚɜɫɐɚɣɑəəɚɏɚ ɐɎɔɒɑəɔɫ Ɏ ɝɞɌɑ Ɏ 
ɜɑɒɔɘ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɘɑɗɖɔɡ ɜɑɓɖɔɡ ɍɜɚɝɖɚɎ Ɏɍɚɖ, ɛɚɝɗɑ ɣɑɏɚ ɛɜɚ-
ɔɝɡɚɐɔɞ ɝəɚɝ ɜɧɍ Ɏ ɝɞɚɜɚəɟ ɞɜɌɗɚɎɚɏɚ ɘɑɤɖɌ. é ɐɗɫ ɘəɚɏɔɡ ɜɧɍ ɚɍɧɣ-
əɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ Ɏɑɜɡəɑɕ ɣɌɝɞɔ ɔəɞɑɜɎɌɗɌ ɘɌɖɝɔɘɌɗɨəɧɡ ɝɖɚɜɚɝɞɑɕè 
(ɝɞɜ.186). Ƚɗɑɐɟɑɞ ɐɚɍɌɎɔɞɨ, ɣɞɚ ɜɧɎɖɌɘɔ ɜɧɍɌ əɌɣɔəɌɑɞ ɛɗɧɞɨ ɛɜɔ 
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əɔ (20-50%) ɜɧɍɧ əɑɛɚɐɎɔɒəɧ. 
ȱɝɗɔ ɚəɔ ɝɛɚɖɚɕəɚ ɛɑɜɑɘɑɥɌɪɞ-
ɝɫ, ɞɚ ɔɡ çɘɚɐɌɗɨəɌɫè ɝɖɚɜɚɝɞɨ 
3-4 L/c. ȱɝɗɔ ɜɧɍɌ ɐɑɗɌɑɞ ɜɧɎɚɖ 
ɐɗɫ ɛɚɔɘɖɔ ɛɔɥɑɎɚɏɚ ɚɜɏɌəɔɓ-
ɘɌ ɔɗɔ ɎɝɛɟɏəɟɞɌɫ əɌɍɗɪɐɌɞɑ-
ɗɑɘ, ɑɬ ɝɖɚɜɚɝɞɨ ɎɚɓɜɌɝɞɌɑɞ ɐɚ 
10-20 L/c (ɜɔɝ. 6.4). Ȼɜɔ Ɏɚɓɍɟɒ-
ɐɑəɔɔ ɝɞɌɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝɖɚ-
ɜɚɝɞɑɕ ɘɑəɫɑɞɝɫ ð ɛɜɚɛɌɐɌɑɞ 
Ɏɜɑɘɫ əɑɛɚɐɎɔɒəɚɝɞɔ ɔ Ɏɚɓəɔ-
ɖɌɑɞ ɛɔɖ Ɏ ɚɍɗɌɝɞɔ ɜɧɎɖɚɎɧɡ ɔ 
ɘɌɖɝɔɘɌɗɨəɧɡ ɝɖɚɜɚɝɞɑɕ.

ȹɌɔɍɚɗɑɑ ɔɝɝɗɑɐɚɎɌəəɧɘɔ 
ɫɎɗɫɪɞɝɫ ɔɓ ɛɜɚɘɧɝɗɚɎɧɡ ɜɧɍ 
ɗɚɝɚɝɑɎɧɑ, ɚɝɚɍɑəəɚ ɘɌɗɨɖɔ ɔ 
ɛɜɑɝəɚɎɚɐəɧɑ ɜɟɣɨɑɎɧɑ ɠɚɜɘɧ 
ɐɚɝɞɟɛəɧɑ əɑɛɚɝɜɑɐɝɞɎɑəəɧɘ 
əɌɍɗɪɐɑəɔɫɘ (ɋɜɒɚɘɍɑɖ, 2013). 
ȸɔɏɜɌɢɔɫɘ ɗɚɝɚɝɑɎɧɡ ɛɚɝɎɫɥɑ-
əɚ ɚɏɜɚɘəɚɑ ɣɔɝɗɚ ɛɟɍɗɔɖɌɢɔɕ. 
Ȯɚ Ɏɜɑɘɫ ɘɔɏɜɌɢɔɔ ɖ əɑɜɑɝɞɚ-
Ɏɧɘ ɜɑɖɌɘ ɐɌɗɨəɑɎɚɝɞɚɣəɧɑ ɗɚ-
ɝɚɝɔ ɐɎɔɒɟɞɝɫ Ɏ ɝɜɑɐəɑɘ ɝɚ ɝɖɚ-
ɜɚɝɞɨɪ ɛɚɜɫɐɖɌ 30-50 ɖɘ Ɏ ɝɟɞɖɔ 
ɔəɚɏɐɌ ɐɚ 80 ɖɘ Ɏ ɝɟɞɖɔ, ɞ.ɑ. Ɏ 
ɛɜɑɐɑɗɌɡ 0,6-0,9 ɘ/ɝ (əɑɝɖɚɗɨ-
ɖɚ ɍɚɗɑɑ 1 L/c). Ȯ ɓɌɎɑɜɤɌɪɥɑɕ 
ɠɌɓɑ ɘɔɏɜɌɢɔɔ ɝɖɚɜɚɝɞɨ əɑɜɖɔ 
ɔ ɖɑɞɧ Ɏ ɝɜɑɐəɑɘ 0,54 ɝɘ/ɝ (0,66 
L/c), ɏɚɜɍɟɤɔ ð 0,59 ɝɘ/ɝ (1,17 
L/c). Ȱəɬɘ ɔ əɚɣɨɪ ɝɖɚɜɚɝɞɨ ɘɔ-
ɏɜɌɢɔɔ ɘɚɒɑɞ əɑ ɚɞɗɔɣɌɑɞɨɝɫ, əɚ 
ɘɚɒɑɞ Ɏ ɞɑɘəɚɞɑ ɖɌɖ ɓɌɘɑɐɗɫɞɨ-
ɝɫ, ɞɌɖ ɔ əɑɝɖɚɗɨɖɚ ɟɝɖɚɜɫɞɨɝɫ 
(Ȼɚɐɐɟɍəɧɕ, ȸɌɗɔəɔə, 1988).

ȿɏɜɔ ɝɚɎɑɜɤɌɪɥɔɑ əɑɜɑ-
ɝɞɚɎɟɪ ɘɔɏɜɌɢɔɪ ɣɑɜɑɓ Ȭɞ-
ɗɌəɞɔɖɟ, ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓ-
ɎɟɖɚɎɚɏɚ ɘɑɣɑəɔɫ, ɛɗɧɗɔ Ɏ 
ȭɌɗɞɔɖɑ ɔ ȭɔɝɖɌɕɝɖɚɘ ɓɌɗɔɎɑ 
əɌ ɏɗɟɍɔəɑ 7-18 ɘ ɛɜɔɐɑɜɒɔɎɌɫɝɨ əɌɛɜɌɎɗɑəɔɫ əɌ ɝɑɎɑɜɚ-ɓɌɛɌɐ ɝɚ ɝɜɑɐ-
əɑɕ ɝɖɚɜɚɝɞɨɪ əɑɝɖɚɗɨɖɚ ɍɚɗɨɤɑ 40 ɖɘ Ɏ ɝɟɞɖɔ (0,7 L/c) Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ 
ɚɞ Ɏɜɑɘɑəɔ ɝɟɞɚɖ ɔ ɠɌɓ ɗɟəɧ (Tesh, 1979). ȸɑɣɑəɧɕ ɞɟəɑɢ ɛɚ ɝɚɚɍɥɑəɔɪ 
ɀ. ȸɌɓɑɜɌ (Mather, 1962) ɓɌ 4 ɘɑɝ ɛɜɚɛɧɗ ɚɞ ȭɌɏɌɘɝɖɔɡ ɚɝɞɜɚɎɚɎ ɐɚ ȹɚɜ-
Ɏɑɏɔɔ ɝɚ ɝɜɑɐəɑɕ ɝɖɚɜɚɝɞɨɪ 66 ɖɘ Ɏ ɝɟɞɖɔ (70-75 ɝɘ/ɝ, ɚɖɚɗɚ 1 L/c).

Рис. 6.3. Ƚɖɚɜɚɝɞɔ ɝɛɚɖɚɕəɚɏɚ ɛɗɌɎɌəɔɫ ɣɑɜ-
əɚɘɚɜɝɖɔɡ ɛɑɗɌɏɔɣɑɝɖɔɡ ɜɧɍ (ɞɚɣɖɔ ð ɖɑ-
ɠɌɗɨ, ɖɜɟɒɖɔ ð ɌɞɑɜɔəɌ, ɖɜɑɝɞɧ ð ɓɑɗɑəɟɡɌ, 
ɞɜɑɟɏɚɗɨəɔɖɔ ð ɡɌɘɝɌ, ɖɎɌɐɜɌɞɧ ð ɝɞɌɎɜɔɐɌ)

Рис. 6.4. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɝɖɚɜɚɝɞɑɕ ɜɧɍ Ɏ əɑ-
ɛɚɐɎɔɒəɚɕ ɝɞɌɑ (Ɍ ð ɌɞɑɜɔəɌ 7,5 ɝɘ, ɍ ð ɡɌɘ-
ɝɌ, 10 ɝɘ, Ɏ ð ɞɚɗɝɞɚɗɚɍɔɖ 1 ɝɘ)
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ɤɑəɔɑɘ ɖ ɚɝɚɍɫɘ ɝɎɚɑɏɚ ɎɔɐɌ ɔɗɔ ɐɜɟɏɔɡ ɎɔɐɚɎ. ȼɌɓɟɘɑɑɞɝɫ, ɐɌɒɑ ɟ 
ɚɐɔəɚɣəɧɡ ɜɧɍ Ɏɚ Ɏɜɑɘɫ əɑɜɑɝɞɌ ɔɗɔ ɝɛɌɜɔɎɌəɔɫ ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚ-
ɐɔɘɚɝɞɨ Ɏ ɝɑɖɝɟɌɗɨəɧɡ ɖɚəɞɌɖɞɌɡ. ȻɜɑɐɝɞɌɎɔɞɑɗɔ ɜɫɐɌ ɐɚəəɧɡ ɜɧɍ 
ɌɏɜɑɝɝɔɎəɚ ɚɞɝɞɌɔɎɌɪɞ ɟɣɌɝɞɚɖ ɛɚɝɞɚɫəəɚɏɚ ɚɍɔɞɌəɔɫ, ɟɐɚɍəɧɕ ɐɗɫ 
ɠɟɜɌɒɔɜɚɎɌəɔɫ ɔ ɚɍɗɌɐɌɪɥɔɕ ɔɗɔ ɟɍɑɒɔɥɑɘ ɔɗɔ ɛɜɚɝɞɚ ɚɜɔɑəɞɔɜɚɘ 
(ɘɚɗɚɐɨ ɝɬɘɏɔ, ɖɔɒɟɣɌ, ɜɚɞɌə, ɥɟɖɌ, ɜɫɐ ɖɚɜɌɗɗɚɎɧɡ ɚɍɔɞɌɞɑɗɑɕ, ɍɧɣ-
ɖɚɎ). ȬɏɜɑɝɝɔɎəɌɫ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɝɞɨ ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ ɟ əɑɌɏɜɑɝɝɔɎ-
əɧɡ ɜɧɍ Ɏ əɑɜɑɝɞɚɎɧɕ ɛɑɜɔɚɐ (ɗɚɝɚɝɔ, ɞɑɜɛɟɏɔ, ɖɚɗɪɤɖɔ).

ȺɡɜɌəɫɑɘɌɫ ɞɑɜɜɔɞɚɜɔɫ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɡɔɥəɔɖɚɎ-ɓɌɝɌɐɣɔɖɚɎ (ɥɟɖɌ, 
ɝɖɚɜɛɑəɌ, ɖɜɟɛəɌɫ ɠɚɜɑɗɨ, ɏɚɜɍɧɗɨ, ɘɟɜɑəɌ). ȺɡɜɌəɫɪɞ ɟɣɌɝɞɚɖ ɐəɌ ɚɍɔ-
ɞɌɞɑɗɔ ɜɟɣɨɬɎ, ɛɔɞɌɪɥɔɑɝɫ ɛɜɚɛɗɧɎɌɪɥɔɘ ɛɚ ɞɑɣɑəɔɪ çɝəɚɝɚɘè (ɘɚɗɚɐɨ 
ɗɚɝɚɝɑɕ, ɠɚɜɑɗɔ, əɑɖɚɞɚɜɧɑ ɏɚɗɨɢɧ). Ⱥɝɑɐɗɧɑ ɜɌɝɞɔɞɑɗɨəɚɫɐəɧɑ (ɘɚɜɝɖɔɑ 
ɜɧɍɧ-ɖɜɚɗɔɖɔ, ɡɔɜɟɜɏɔ, ɜɟɣɨɑɎɧɑ Ɍɪ) ɌɖɞɔɎəɚ ɔɓɏɚəɫɪɞ ɝɚ ɝɎɚɔɡ çɟɏɚɐɔɕè 
ɝɚɝɑɐɑɕ ɔ çɍɜɚɐɫɏè. Ȱɚəəɧɑ ɚɐɔəɚɣəɧɑ ɚɍɔɞɌɞɑɗɔ ɒɔɎɟɞ əɌ ɚɛɜɑɐɑɗɬəəɚɘ, 
ɟɐɚɍəɚɘ ɐɗɫ ɐɚɍɧɎɌəɔɫ ɖɚɜɘɌ, ɟɣɌɝɞɖɑ. ɃɌɝɞɚ ɚɜɔɑəɞɔɜɚɘ ɫɎɗɫɑɞɝɫ ɖɌ-
ɘɑəɨ ɔɗɔ ɐɜɟɏɚɕ ɓɌɘɑɞəɧɕ ɛɜɑɐɘɑɞ (ɜɔɝ. 7.10). Ⱥəɔ ɚɡɜɌəɫɪɞ ɩɞɔ ɟɣɌɝɞɖɔ 
ɚɞ Ɏɞɚɜɒɑəɔɫ, ɐɑɘɚəɝɞɜɔɜɟɫ ɌɏɜɑɝɝɔɎəɚɑ ɛɚɎɑɐɑəɔɑ: ɎɧɛɌɐɧ, əɌɝɖɚɖɔ, ɜɌ-
ɓɑɎɌəɔɑ ɛɌɝɞɔ (çɖɔɝɝɔəɏè), ɜɌɝɞɚɛɧɜɔɎɌəɔɑ ɛɗɌɎəɔɖɚɎ ɔ ɒɌɍɑɜəɧɡ ɖɜɧ-
ɤɑɖ, ɐɑɘɚəɝɞɜɌɢɔɪ ɚɖɜɌɝɖɔ ɍɚɖɚɎ, ɔɓɐɌɎɌəɔɑ ɟɏɜɚɒɌɪɥɔɡ ɓɎɟɖɚɎ. 

ȹɌ ɏɜɌəɔɢɌɡ ɚɡɜɌəɫɑɘɧɡ ɟɣɌɝɞɖɚɎ ɘɑɒɐɟ ɜɑɓɔɐɑəɞɌɘɔ əɌɍɗɪɐɌ-
ɑɞɝɫ çɌɏɚəɔɝɞɔɣɑɝɖɚɑè ɛɚɎɑɐɑəɔɑ (ɝɞɧɣɖɔ, ɟɏɜɚɓɧ, ɍɚɜɨɍɌ). Ȭɏɜɑɝɝɔɫ 
ɚɍɧɣəɚ əɌɛɜɌɎɗɑəɌ əɌ ɚɝɚɍɑɕ ɍɚɗɑɑ-ɘɑəɑɑ ɝɡɚɐəɚɏɚ ɜɌɓɘɑɜɌ, ɚɐəɌɖɚ 
ɜɧɍɧ-ɡɔɜɟɜɏɔ ɘɚɏɟɞ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɚɡɜɌəəɚɑ ɛɚɎɑɐɑəɔɑ ɐɌɒɑ ɛɜɔ 
ɛɜɔɍɗɔɒɑəɔɔ ɣɑɗɚɎɑɖɌ, ɛɗɌɎɌɫ çɎɚɝɨɘɬɜɖɌɘɔè əɌɐ ɚɡɜɌəɫɑɘɧɘ ɟɣɌɝɞ-
ɖɚɘ ɐɌɒɑ ɛɚɐ əɚɏɌɘɔ əɌɍɗɪɐɌɞɑɗɫ, ɛɜɚɎɚɢɔɜɟɫ əɌɛɌɐɑəɔɑ ɔ ɜɌəɑəɔɑ 
əɌɛɌɐɌɪɥɑɏɚ ɡɎɚɝɞɚɎɧɘɔ ɤɔɛɌɘɔ. ȶɜɟɛəɌɫ ɍɌɜɜɌɖɟɐɌ Ɏ ɩɛɔɛɑɗɌɏɔ-
Ɍɗɔ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨ ɌɏɜɑɝɝɔɎəɚɑ ɛɚɎɑɐɑəɔɑ ɛɜɔ ɛɜɔɍɗɔɒɑəɔɔ ɛɚɐ-
Ɏɚɐəɚɏɚ ɛɗɚɎɢɌ. ȭɑɝɞɜɌɤəɚ ɍɜɚɝɌɪɞɝɫ əɌ ɛɜɔɍɗɔɒɌɪɥɑɏɚɝɫ ɚɡɜɌəɫ-
ɪɥɔɑ ɖɗɌɐɖɟ ɔɖɜɧ ɝɌɘɢɧ ɖɚɗɪɤɖɔ, ɛɔəɌɏɚɜɌ, ɍɧɣɖɚɎ. Ⱥɞɘɑɣɑəɧ 
ɝɗɟɣɌɔ ɚɡɜɌəɧ əɑɖɚɞɚɜɚɏɚ ɚɍɦɑɘɌ ɛɑɗɌɏɔɌɗɔ, ɓɌəɔɘɌɑɘɚɏɚ ɌɏɜɑɏɌɢɔɑɕ 
ɜɧɍ (ɝɛɔəɚɜɚɏɔ-ɍɌɗɔɝɞɧ, ɘɚɗɚɐɨ ɞɟəɢɚɎ ɔ ɘɌɖɜɑɗɑɕ), ɖɚɞɚɜɧɑ ɔɓɏɚəɫ-
ɪɞ ɔɓ ɩɞɚɏɚ ɚɍɦɬɘɌ ɐɜɟɏɔɡ ɜɧɍ (ȻɟɛɧɤɑɎ, 1987).

Рис. 7.10. ȾɜɌɝɝɧ ɐɎɔɒɑəɔɫ ɍɧɣɖɌ-ɛɟəɏɞɟəɔɔ əɌ ɐɚɘɌɤəɑɘ ɟɣɌɝɞɖɑ Ɏɚɖɜɟɏ ɖɌɘəɫ 
(Murayama, 1975)
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ɍɗɑəəɧɡ ɚɝɚɍɑɕ, ɔɗɔ ɝɔɗɨəɚ ɚɞɗɔɣɌɪɥɔɡɝɫ ɜɌɓɘɑɜɌɘɔ ɔ ɝɖɚɜɚɝɞəɧɘɔ 
Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɔ ɚɞɝɞɌɎɤɔɡ ɚɞ ɟɍɑɏɌɪɥɑɕ ɝɞɌɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɫɞɔ Ɏɔ-
ɐɚɎ ɌɠɜɔɖɌəɝɖɔɡ ɡɔɥəɧɡ ɜɧɍ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɚɝɗɑ əɑɟɐɌɣəɧɡ ɛɚɛɧɞɚɖ 
ɝɡɎɌɞɔɞɨ ɍɚɕɖɔɡ Dascillus aruanus ɚəɔ ɛɜɑɐɛɚɣɔɞɌɗɔ əɌɛɌɐɌɞɨ əɌ ɍɚ-
ɗɑɑ ɐɚɝɞɟɛəɧɡ ɒɑɜɞɎ (Coates, 1980).

Ȼɚ ɌəɌɗɔɓɟ ɚɜɔɑəɞɌɢɔɔ ɒɑɜɞɎ (ɖɚɜɪɤɖɌ ɔ ɝɔɏ) Ɏ ɒɑɗɟɐɖɌɡ ɖɟɘ-
ɒɔ ɔ ɝɟɐɌɖɌ (Vehanen, Hyvarinen, Huusko, 1998) ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 
ɖɟɘɒɌ ɛɚɝɗɑ ɝɡɎɌɞɧɎɌəɔɫ ɒɑɜɞɎɧ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɔ ɜɌɓɘɑɜɌ 
ɓɌɏɗɌɞɧɎɌɑɞ ɑɑ ɣɌɥɑ ɏɚɗɚɎɚɕ Ɏɛɑɜɬɐ (66%), Ɍ ɝɟɐɌɖ ɝ ɚɐɔəɌɖɚɎɚɕ ɣɌɝɞɚ-
ɞɚɕ ɏɚɗɚɎɚɕ ɔɗɔ ɡɎɚɝɞɚɘ Ɏɛɑɜɬɐ. Ƚ ɏɚɗɚɎɧ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ ɡɎɌɞɌɪɞɝɫ 
ɖɚɗɪɣɔɑ ɜɧɍɧ. ȸɑɗɖɔɑ ɓɌɡɎɌɞɧɎɌɪɞɝɫ ɝ ɡɎɚɝɞɌ, Ɍ ɍɚɗɑɑ ɖɜɟɛəɧɑ ɝ ɏɚ-
ɗɚɎɧ. ɅɟɖɌ ɝɡɎɌɞɔɎ ɘɌɗɨɖɌ əɑɟɐɚɍəɧɘ ɚɍɜɌɓɚɘ, əɌɛɜɔɘɑɜ, ɛɚɛɑɜɬɖ 
ɘɚɒɑɞ ɚɞɛɟɝɞɔɞɨ ɒɑɜɞɎɟ ɔ ɛɑɜɑɡɎɌɞɔɞɨ. ȺɞɘɑɣɌɑɞɝɫ ɣɞɚ Ɏɚɚɍɥɑ ɣɌɥɑ 
ɐɚɍɧɣɑɕ ɝɞɌəɚɎɫɞɝɫ ɘɑɗɖɔɑ ɒɑɜɞɎɧ (4-8 ɝɘ). Ƚɛɑɖɞɜ ɒɑɜɞɎ ɘɑəɫɑɞɝɫ 
ɝ ɎɚɓɜɌɝɞɚɘ. ȭɑɝɛɚɓɎɚəɚɣəɧɑ ɛɜɚɛɌɐɌɪɞ ɔɓ ɝɛɑɖɞɜɌ ɛɔɞɌəɔɫ ɠɚɜɑɗɔ 
əɌ 2-ɘ ɏɚɐɟ ɒɔɓəɔ, Ɍ ɟ ɝɟɐɌɖɌ əɌ 3-ɘ ɏɚɐɟ. ȺɡɚɞɌ ɝɟɐɌɖɌ ɛɜɔɟɜɚɣɑəɌ ɖ 
ɝɟɘɑɜɑɣəɚɘɟ Ɏɜɑɘɑəɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɠɚɜɑɗɨ ɛɔɞɌɑɞɝɫ Ɏ ɝɎɑɞɗɚɑ Ɏɜɑ-
ɘɫ ɝɟɞɚɖ. ȺɍɌ ɎɔɐɌ ɔɓɍɑɏɌɪ ɖɚɗɪɣɔɡ ɛɑɜɢɔɐ (ɚɖɟəɫ ɔ ɑɜɤɌ). Ȯ ɞɚ ɒɑ 
Ɏɜɑɘɫ, ɎɌɒəɧɘ ɩɗɑɘɑəɞɚɘ ɛɔɞɌəɔɫ ɚɓɬɜəɚɏɚ ɏɚɗɨɢɌ ɚɓ. ȰɌɗɨəɑɑ (ȶɌɘ-
ɣɌɞɖɌ) ɫɎɗɫɑɞɝɫ ɞɜɬɡɔɏɗɌɫ ɖɚɗɪɤɖɌ. Ⱦɚ ɑɝɞɨ əɌɗɔɣɔɑ ɖɚɗɪɣɑɖ əɑ ɫɎ-
ɗɫɑɞɝɫ ɍɑɓɟɝɗɚɎəɚɕ ɓɌɥɔɞɚɕ ɚɞ ɛɚɒɔɜɌəɔɫ ɡɔɥəɔɖɚɘ.

ȶɟɝɌəɔɑ ɒɑɜɞɎ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɜɧɍ ɝ ɚɝɞɜɧɘɔ ɜɑɒɟɥɔɘɔ ɓɟɍɌɘɔ. 
Ɂɔɥəɧɑ ɖɜɟɛəɧɑ Ɍɖɟɗɧ ɛɔɞɌɪɞɝɫ ɜɧɍɚɕ, ɘɚɜɓɎɑɜɑɘ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ 
ɚɛɌɝəɚɝɞɨ ɐɗɫ ɗɪɐɑɕ Ɏ Ɏɚɐɑ. ȾɌɖɞɔɖɌ əɌɛɌɐɑəɔɫ Ɍɖɟɗ ɎɧɓɧɎɌɑɞ ɔəɞɑ-
ɜɑɝ Ɏ ɝɎɫɓɔ ɝ ɚɛɌɝəɚɝɞɨɪ ɔɡ ɐɗɫ ɛɗɚɎɢɚɎ, əɧɜɫɗɨɥɔɖɚɎ ɔ ɐɌɒɑ ɗɪɐɑɕ 
əɌ ɗɚɐɖɌɡ ɔ ɝɛɌɝɌɞɑɗɨəɧɡ ɛɗɚɞɔɖɌɡ. Ȯ ɚɍɓɚɜɑ ȱ. ȽɚɗɐɌɞɖɔəɌ (1991) 
ɛɜɔɎɚɐɫɞɝɫ ɝɎɑɐɑəɔɫ, ɣɞɚ ɍɑɗɌɫ ɌɖɟɗɌ ɌɞɌɖɟɑɞ ɚɍɧɣəɚ ɝəɔɓɟ ɝɓɌɐɔ. Ȼɚ-
ɝɗɑ ɜɌəɫɥɑɏɚ ɟɖɟɝɌ ɚəɌ ɘɚɒɑɞ ɚɞɚɕɞɔ ɔ ɛɚɐɚɒɐɌɞɨ əɑɝɖɚɗɨɖɚ ɘɔəɟɞ 
ɤɚɖɌ ɔ ɛɚɞɑɜɔ ɖɜɚɎɔ ɒɑɜɞɎɧ, Ɍ ɓɌɞɑɘ Ɏɑɜəɟɞɨɝɫ ɐɗɫ ɚɖɚəɣɌɞɑɗɨəɚɕ 
çɞɜɌɛɑɓɧè.

ȴɘɑɪɞɝɫ ɜɧɍɧ, ɛɔɞɌɪɥɔɑɝɫ ɚɝɚɍɑəəɧɘ ɚɍɜɌɓɚɘ. ȻɜɔɘɑɜɌɘɔ 
ɖɜɌɕəɑɕ ɝɞɑɛɑəɔ ɝɛɑɢɔɌɗɔɓɌɢɔɔ ɘɚɒəɚ əɌɓɎɌɞɨ ɜɧɍ-ɣɔɝɞɔɗɨɥɔɖɚɎ, 
ɛɔɞɌɪɥɔɡɝɫ ɛɌɜɌɓɔɞɌɘɔ ɍɚɗɑɑ ɖɜɟɛəɧɡ ɜɧɍ, ɜɧɍɟ-ɗɟəɟ ɛɔɞɌɪɥɟɪɝɫ 
ɒɑɗɑɞɑɗɧɘɔ ɚɜɏɌəɔɓɘɌɘɔ, ɘɔəɚɏ, ɛɌɜɌɓɔɞɔɜɟɪɥɔɡ əɌ ɗɚɝɚɝɫɡ, ɖɌɘɍɌ-
ɗɚɎɧɡ ɔ ɐɜɟɏɔɡ ɜɧɍɌɡ. 

Ȯ.Ȭ. ȼɑɖɟɍɜɌɞɝɖɔɕ (1967) ɛɜɑɐɗɚɒɔɗ ɜɌɓɐɑɗɔɞɨ ɣɑɜəɚɘɚɜɝɖɔɡ ɜɧɍ 
ɛɚ ɡɌɜɌɖɞɑɜɟ ɛɚɔɝɖɌ ɛɔɥɑɎɧɡ ɚɍɦɑɖɞɚɎ əɌ ɐɎɌ ɞɔɛɌ.

1. ȽɚɎɑɜɤɌɪɞ ɍɚɗɑɑ ɔɗɔ ɘɑəɑɑ ɐɗɔɞɑɗɨəɧɑ ɖɚɜɘɚɎɧɑ ɘɔɏɜɌɢɔɔ: 
ɝɑɗɨɐɔ, ɡɌɘɝɌ, ɌɞɑɜɔəɌ, ɍɌɜɌɍɟɗɫ, ɝɖɟɘɍɜɔɫ, ɝɞɌɎɜɔɐɌ, ɝɌɜɏɌə ɔ ɐɜ. ɛɑ-
ɗɌɏɔɣɑɝɖɔɑ ɝɞɌɕəɧɑ Ɏɔɐɧ. ȻɔɞɌɪɞɝɫ əɌ ɘɑɝɞɌɡ ɝɖɚɛɗɑəɔɫ ɛɚɐɎɔɒəɚɏɚ 
ɖɚɜɘɌ.

2. ȹɑ ɝɚɎɑɜɤɌɪɥɔɑ ɐɗɔɞɑɗɨəɧɡ ɖɚɜɘɚɎɧɡ ɘɔɏɜɌɢɔɕ: ɝɖɌɞɧ, ɖɌ-
ɘɑəəɧɕ ɚɖɟəɨ, ɐɜɌɖɚəɣɔɖ, ɝɖɚɜɛɑəɌ, ɞɜɔɏɗɌ, ɍɧɣɖɔ, ɖɌɘɍɌɗɚɎɧɑ, ɓɑ-
ɗɑəɟɡɔ ɔ ɐɜɟɏɔɑ ɐɚəəɧɑ ɔ ɓɌɜɚɝɗɑɎɧɑ ɚɐɔəɚɣəɧɑ ɐɚəəɧɑ ɜɧɍɧ. Ƚɜɑ-
ɐɔ əɔɡ ɡɔɥəɔɖɔ-ɓɌɝɌɐɣɔɖɔ (ɖɌɗɖɌə, ɐɜɌɖɚəɣɔɖ, ɝɖɚɜɛɑəɌ, ɖɌɘɑəəɧɕ 
ɚɖɟəɨ) ɛɚɐɝɞɑɜɑɏɌɪɞ Ɏ ɚɝəɚɎəɚɘ ɖɜɟɛəɟɪ ɐɚɍɧɣɟ. Ȼɜɔ ɛɜɔɍɗɔɒɑəɔɔ 
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ɏɚɜɣɌɖɔ. Ȯ ɏɟɍɖɔ ɛɜɫɣɟɞ ɔɖɜɟ əɑɖɚɞɚɜɧɑ əɚɞɚɞɑəɔɑɎɧɑ. ȿ ɖɌɜɑɛɜɚɖɞɚɎ 
ɛɑɜɑɐ ɔɖɜɚɘɑɞɌəɔɑɘ ɛɜɚɔɝɡɚɐɔɞ Ɏəɟɞɜɑəɑɑ ɚɛɗɚɐɚɞɎɚɜɑəɔɑ ɝ ɛɚɘɚɥɨɪ 
çɍɚɗɨɤɚɕ ɖɜɪɣɖɚɎɔɐəɚɕ ɌəɌɗɨəɚɕ ɛɌɛɔɗɗɧè ɝɌɘɢɚɎ. ȿ ɐɜɟɏɔɡ ɎɔɐɚɎ 
ɩɞɚɕ ɏɜɟɛɛɧ ɝɌɘɑɢ, ɎɧɍɜɌɎ ɛɚɐɡɚɐɫɥɔɕ ɍɔɚɗɚɏɔɣɑɝɖɔɕ ɚɍɦɑɖɞ, ɝəɌɣɌ-
ɗɌ ɎɛɜɧɝɖɔɎɌɑɞ ɞɟɐɌ ɘɚɗɚɖɔ, Ɍ ɛɚɞɚɘ ɝɌɘɖɌ ɚɞɖɗɌɐɧɎɌɑɞ ɔɖɜɟ.

ПȼȺсȾȺȱ ȹȱȼȱсȾȺȮȺȱ ȻȺȮȱȰȱȹȴȱ

Ƚɖɚɛɗɑəɔɑ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ Ɏ ɘɑɝɞɌɡ ɛɚɐɡɚɐɫɥɔɡ ɐɗɫ əɑɜɑɝɞɌ ɞɌɖ-
ɒɑ ɫɎɗɫɑɞɝɫ ɝɎɚɑɏɚ ɜɚɐɌ ɓɌɍɚɞɚɕ ɚ ɛɚɞɚɘɝɞɎɑ. ȮɑɝɨɘɌ ɛɜɚɝɞɚɑ ɍɜɌɣəɚɑ 
ɛɚɎɑɐɑəɔɑ əɌɍɗɪɐɌɑɞɝɫ ɟ ɘəɚɏɔɡ ɖɌɜɛɚɎɧɡ, ɥɟɖ, ɝɔɏɚɎɧɡ, ɚɝɑɞɜɚɎɧɡ. 
ȹɑɜɑɝɞɚɎɚɑ ɛɚɎɑɐɑəɔɑ ɝɞɔɘɟɗɔɜɟɑɞɝɫ əɌɗɔɣɔɑɘ ɝɟɍɝɞɜɌɞɌ ð ɛɑɝɣɌəɚɏɚ 
ɐəɌ ɟ çɛɝɌɘɘɚɠɗɚɎè, ɏɜɌɎɔɫ ɔ ɖɌɘəɑɕ ɟ çɗɔɞɚɠɔɗɚɎè, ɞɜɌɎɧ ɟ çɠɔɞɚ-
ɠɔɗɚɎè. Ⱥɍɧɣəɚ ɏɚɞɚɎɟɪ ɖ Ɏɧɘɑɞɟ ɔɖɜɧ ɝɌɘɖɟ ɛɜɑɝɗɑɐɟɑɞ əɑɝɖɚɗɨɖɚ 
ɝɌɘɢɚɎ ɝɞɌɜɌɫɝɨ ɍɧɞɨ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɔ ɖɌɝɌəɔɫ ɍɚɖɌɘɔ. 
Ȼɜɔ Ɏɧɘɑɞɑ ɔɖɜɧ ɛɚɫɎɗɫɪɞɨɝɫ ɚɍɗɌɖɌ ɝɛɑɜɘɧ. 

ȶɌɜɛɚɎɧɑ ɜɧɍɧ ɜɌɓəɚɚɍɜɌɓəɧ ɛɚ Ɏɧɍɚɜɟ ɘɑɝɞ əɑɜɑɝɞɌ, ɖɌɖ ɛɜɌɎɔ-
ɗɚ ɚɍɜɌɓɟɪɞ ɝɖɚɛɗɑəɔɫ Ɏ ɘɑɝɞɌɡ ɛɚɐɡɚɐɫɥɔɡ ɐɗɫ ɚɞɖɗɌɐɖɔ ɔɖɜɧ ɝ ɓɌ-
ɜɚɝɗɫɘɔ Ɏɚɐəɚɕ ɜɌɝɞɔɞɑɗɨəɚɝɞɔ, ɚɏɚɗɬəəɧɡ ɖɚɜəɑɕ, ɏɌɗɑɣəɚɏɚ ɏɜɟəɞɌ. 
ɉɞɚ əɑ ɞɚɗɨɖɚ ɐɚəəɧɑ ɔ ɛɜɔɐɚəəɧɑ ɜɧɍɧ (ɗɑɥ, ɖɌɜɛ, ɖɌɜɌɝɨ, ɛɗɚɞɎɌ), 
əɚ ɔ ɝɞɌɕəɧɑ ɛɑɗɌɏɔɣɑɝɖɔɑ Ɏɔɐɧ (ɟɖɗɑɫ, ɎɑɜɡɚɎɖɌ). Ƚɜɑɐɔ ɖɌɜɛɚɎɧɡ 
ɜɧɍ ɔɘɑɪɞɝɫ Ɏɔɐɧ, əɑɜɑɞ ɖɚɞɚɜɧɡ ɛɜɚɔɝɡɚɐɔɞ Ɏ Ɏɚɐəɚɕ ɞɚɗɥɑ ɜɑɖ ɛɜɔ 
əɌɗɔɣɔɔ ɞɟɜɍɟɗɑəɢɔɔ (ɞɚɗɝɞɚɗɚɍɔ-
ɖɔ, Ɍɘɟɜɧ, ɣɑɡɚəɨ). ȹɌɍɗɪɐɌɑɞɝɫ 
ɐɎɔɏɌɞɑɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɔ ɛɜɑ-
ɝɗɑɐɚɎɌəɔɑ ɝɌɘɚɖ ɝɌɘɢɌɘɔ. ȽɌɘɢɧ 
ɜɟɣɨɑɎɚɏɚ ɏɚɗɨɫəɌ Ɏ ɫɜɖɚɕ ɍɜɌɣəɚɕ 
ɚɖɜɌɝɖɑ ɞɚɗɛɫɞɝɫ əɌ ɖɌɘɑəɔɝɞɚɘ 
ɛɑɜɑɖɌɞɑ ɜɟɣɨɫ. ȯɚɞɚɎɌɫ ɖ ɔɖɜɚɘɑ-
ɞɌəɔɪ ɝɌɘɖɌ ɓɌɡɚɐɔɞ Ɏ ɝɞɌɪ ɝɌɘɢɚɎ 
ɔ ɎɧɍɜɌɝɧɎɌɑɞ ɔɖɜɟ. Ȯ ɩɞɚɞ ɘɚɘɑəɞ 
ɛɚɫɎɗɫɪɞɝɫ ɚɍɗɌɖɌ ɝɛɑɜɘɧ. ȶɗɑɕ-
ɖɌɫ ɚɛɗɚɐɚɞɎɚɜɬəəɌɫ ɔɖɜɌ ɓɌɖɌɞɧ-
ɎɌɑɞɝɫ ɘɑɒɐɟ ɖɌɘəɑɕ. 

ȰɚɝɞɌɞɚɣəɚ ɛɜɚɝɞɚɑ əɑɜɑɝɞɚɎɚɑ 
ɛɚɎɑɐɑəɔɑ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɘɌɝɝɚɎɧɡ, 
ɝɞɌɕəɧɡ ɛɑɗɌɏɔɣɑɝɖɔɡ ɜɧɍ ð ɝɌɜɐɔə, 
ɝɞɌɎɜɔɐ, ɝɖɟɘɍɜɔɕ. ȺɐəɌɖɚ, ɝɛɑɢ-
ɔɠɔɣɑɝɖɚɑ ɟɡɌɒɔɎɌəɔɑ ɚɞɘɑɣɑəɚ ɟ 
ɞɔɡɚɚɖɑɌəɝɖɚɕ ɝɌɜɐɧ (Magnusson, 
Prescott, 1966). Ȼɜɔ əɌɍɗɪɐɑəɔɫɡ 
Ɏ ɍɌɝɝɑɕəɑ ɛɑəɞɌɛɚɐ (Gymnocantus 
grisеus) ɛɚɐɞɌɗɖɔɎɌɫ ɟɎɗɑɖɌɗ ɝɌɘ-
ɖɟ ɖ ɛɚɎɑɜɡəɚɝɞɔ, ɏɐɑ ɛɜɚɔɝɡɚɐɔɗɚ 
ɔɖɜɚɘɑɞɌəɔɑ ɔ ɚɝɑɘɑəɑəɔɑ (Suzuki, 
Hioki, 1978).

Рис. 9.1. ȹɑɜɑɝɞɔɗɔɥɑ ɝɑɗɨɐɔ ɟ ɍɑɜɑ-
ɏɌ Ⱥɡɚɞɝɖɚɏɚ ɘɚɜɫ. ȮɔɐəɌ ɘɟɞəɚɝɞɨ ɚɞ 
ɎɧɘɑɞɌəəɚɕ ɝɛɑɜɘɧ (ɠɚɞɚ ȹ. ȹɌɟɘɑəɖɚ)
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ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɓɜɑəɔɫ ɟ 
ɜɧɍ ɔɝɝɗɑɐɟɪɞɝɫ ɛɚ ɟɝɛɑɤəɚ-
ɝɞɔ ɛɔɞɌəɔɫ ɛɜɔ ɜɌɓəɚɕ ɚɝɎɑ-
ɥɑəəɚɝɞɔ ɔ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 
ɚɛɞɚɘɚɞɚɜəɚɕ ɜɑɌɖɢɔɔ. ȮɧɑɐɌ-
əɔɑ ɘɑɗɖɔɡ ɛɔɥɑɎɧɡ ɚɍɦɑɖɞɚɎ 
Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɝɎɑɥɑəəɚɝɞɔ 
ɐɑɘɚəɝɞɜɔɜɟɑɞ ɜɔɝ. 11.1. ȸɑɗ-
ɖɔɑ ɚɍɦɑɖɞɧ (ɛɗɌəɖɞɚəəɧɑ ɜɌɖɚ-
ɚɍɜɌɓəɧɑ) ɎɧɑɐɌɪɞɝɫ ɘɌɗɨɖɌɘɔ 
ɜɧɍ ɛɜɔ ɎɑɝɨɘɌ əɔɓɖɔɡ ɚɝɎɑ-
ɥɑəəɚɝɞɫɡ ð ɖɌɖ ɛɜɌɎɔɗɚ 1/100 - 
1/1000 ɗɖ. Ƚɗɔɤɖɚɘ ɎɧɝɚɖɌɫ 
ɚɝɎɑɥɑəəɚɝɞɨ ɞɌɖɒɑ ɘɚɒɑɞ əɌ-

ɜɟɤɌɞɨ ɛɚɔɝɖɚɎɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɜɧɍ. ȿ əɌɗɔɘɌ, ɘɚɜɝɖɚɏɚ əɌɗɔɘɌ, ɝɚɘɌ 
ɝɛɚɝɚɍəɚɝɞɨ əɌɡɚɐɔɞɨ ɘɑɗɖɔɡ ɜɌɖɚɚɍɜɌɓəɧɡ ɛɜɚɛɌɐɌɑɞ ɛɜɔ ɚɝɎɑɥɑəəɚ-
ɝɞɔ Ɏɧɤɑ 1 ɗɖ. ȻɔɥɑɎɌɫ ɌɖɞɔɎəɚɝɞɨ ɗɔɣɔəɚɖ ɝɑɗɨɐɔ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ 
20-4000 ɗɖ, Ɍ ɛɜɔ 65000 ɗɖ ɚəɔ ɝɗɑɛəɟɞ. ȶɚɘɠɚɜɞəɚɑ ɚɝɎɑɥɑəɔɑ ɐɗɫ ɖɌɜ-
ɛɌ 20-4000 ɗɖ. ȷ.Ȭ. ȮɚɗɖɚɎɌ (1972) ɛɚɖɌɓɌɗɌ, ɣɞɚ ɛɚɜɚɏ ɚɝɎɑɥɑəəɚɝɞɔ 
ɐɗɫ ɟɝɛɑɤəɚɏɚ ɛɔɞɌəɔɫ ɛɗɌəɖɞɚəɚɘ ɟ ɍɌɕɖɌɗɨɝɖɚɏɚ ɚɘɟɗɫ ɛɚəɔɒɌɑɞɝɫ 
(ɓɜɑəɔɑ ɟɗɟɣɤɌɑɞɝɫ) Ɏ ɡɚɐɑ ɚəɞɚɏɑəɑɓɌ. ȷɔɣɔəɖɔ ɛɑɜɑɝɞɌɪɞ əɌɡɚɐɔɞɨ 
ɖɚɜɘ ɛɜɔ ɚɝɎɑɥɑəəɚɝɞɔ əɔɒɑ 1/10 ɗɖ, ɘɌɗɨɖɔ ð əɔɒɑ 1/100 ɗɖ, ɝɑɏɚɗɑɞ-
ɖɔ ð əɔɒɑ 1/1000 ɗɖ, ɛɚɗɚɎɚɓɜɑɗɧɑ ð əɔɒɑ 1/10000 ɗɖ.

Ȼɜɔ əɌɗɔɣɔɔ ɓɜɔɞɑɗɨəɧɡ ɚɜɔɑəɞɔɜɚɎ ɜɧɍɧ əɌɡɚɐɫɥɔɑɝɫ Ɏ ɛɚɞɚɖɑ 
ɘɚɏɟɞ ɟɐɑɜɒɔɎɌɞɨɝɫ əɌ ɎɧɍɜɌəəɚɘ ɘɑɝɞɑ ɍɗɌɏɚɐɌɜɫ ɚɛɞɚɘɚɞɚɜəɚɕ ɜɑɌɖ-
ɢɔɔ ð ɝɞɜɑɘɗɑəɔɪ ɝɚɡɜɌəɫɞɨ Ɏɔɐɔɘɧɑ ɚɍɜɌɓɧ Ɏ ɛɚɗɑ ɓɜɑəɔɫ ɛɟɞɬɘ ɜɑ-
ɏɟɗɔɜɚɎɌəɔɫ ɝɖɚɜɚɝɞɔ ɛɗɌɎɌəɔɫ. ȱɝɗɔ Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ ɖɜɟɏɗɚɕ 
ɬɘɖɚɝɞɔ ɝɚɓɐɌɎɌɞɨ ɖɜɟɏɚɎɚɕ ɞɚɖ Ɏɚɐɧ, əɌɛɜɔɘɑɜ, ɘɌɏəɔɞəɚɕ ɘɑɤɌɗɖɚɕ 
ɔɗɔ ɐɔɝɖɚɘ-ɐɎɔɒɔɞɑɗɑɘ əɌ ɎɌɗɟ, ɞɚ ɜɧɍɌ ɝɞɜɑɘɔɞɝɫ ɚɝɞɌɎɌɞɨɝɫ əɌ ɚɐəɚɘ 
ɘɑɝɞɑ ð ɚɍɧɣəɚ Ɏ ɝɌɘɚɘ ɓɌɞɑəɑəəɚɘ. Ȯ ɞɌɖɚɕ ɟɝɞɌəɚɎɖɑ ɘɧ (ɋɜɒɚɘɍɑɖ ɔ 
ȶɗɫɤɞɚɜɔə, 1972) ɔɝɝɗɑɐɚɎɌɗɔ ɝɖɚɜɚɝɞɔ ɛɗɌɎɌəɔɫ, ɎɧəɚɝɗɔɎɚɝɞɨ ɔ ɩəɑɜ-
ɏɑɞɔɖɟ ɛɗɌɎɌəɔɫ ɜɧɍ. ȼɧɍɌ ɎɧɍɔɜɌɗɌ Ɏ ɟɝɞɌəɚɎɖɑ ɘɑɝɞɚ, ɏɐɑ ɝɖɚɜɚɝɞɨ ɛɚ-
ɞɚɖɌ ɍɧɗɌ ɘɔəɔɘɌɗɨəɚɕ ð ɟ ɝɞɑəɖɔ ɬɘɖɚɝɞɔ. ȸɌɗɨɖɔ ɝɬɘɏɔ (10-12 ɝɘ) Ɏ 
ɏɔɐɜɚɐɔəɌɘɔɣɑɝɖɚɕ ɟɝɞɌəɚɎɖɑ ɛɜɔ ɘɌɗɧɡ ɝɖɚɜɚɝɞɫɡ əɌɍɑɏɌɪɥɑɏɚ ɛɚɞɚɖɌ 
(ɐɚ 29 ɝɘ/ɝ) ɚɝɞɌɎɌɗɔɝɨ əɌ ɘɑɝɞɑ ɔɝɛɚɗɨɓɟɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɒɔɘɌɪɥɔɡ ɖɚ 
ɐəɟ ɩɗɑɘɑəɞɚɎ ɛɌɜəɧɑ ɛɗɌɎəɔɖɔ. Ȼɜɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɡ ɝɖɚɜɚɝɞɫɡ ɘɌɗɨɖɔ 
ɚɞɜɧɎɌɗɔɝɨ ɚɞɚ ɐəɌ ɔ ɝɚɛɜɚɞɔɎɗɫɗɔɝɨ ɞɑɣɑəɔɪ ɛɚɝɜɑɐɝɞɎɚɘ ɟəɐɟɗɫɢɔɚə-
əɚɏɚ ɛɗɌɎɌəɔɫ. ȾɌɖɒɑ Ɏɑɗɔ ɝɑɍɫ Ɏ ɟɝɞɌəɚɎɖɑ ɍɧɣɖɔ. ȻɑɗɌɏɔɣɑɝɖɔɑ ɜɧɍɧ 
ɛɜɔ əɌɗɔɣɔɔ ɚɝɎɑɥɑəəɚɝɞɔ ɛɗɌɎɌɗɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɖɚɜɚɝɞɨɪ ɞɑɣɑəɔɫ.

ȻɚɜɚɏɚɎɌɫ ɚɝɎɑɥɑəəɚɝɞɨ ɐɗɫ ɚɛɞɚɘɚɞɚɜəɚɕ ɜɑɌɖɢɔɔ ɟ ɖɌɜɛɚɎɧɡ ɜɧɍ 
(ɎɚɍɗɌ, ɝɌɓɌə, ɗɑɥ) ɟɘɑəɨɤɌɑɞɝɫ ɛɚ ɘɑɜɑ ɜɚɝɞɌ Ɏ ɐɑɝɫɞɖɔ ɞɧɝɫɣ ɜɌɓ (Ȼɜɚ-
ɞɌɝɚɎ, 1978): 0,8-1 ɝɘ ð 0,1 ɗɖ, 1,5-2,5 ɝɘ ð 0,001 ɗɖ, 6-12 ɝɘ ð 0,00001 ɗɖ. 
Ȼɚɐɚɍəɧɑ ɐɌəəɧɑ ɔɘɑɪɞɝɫ ɔ ɐɗɫ ɍɌɕɖɌɗɨɝɖɚɏɚ ɚɘɟɗɫ: ɗɔɣɔəɖɌ ð 0,1, 
ɘɌɗɬɖ 0,01, ɝɑɏɚɗɑɞɚɖ ð 0,001, ɛɚɗɚɎɚɓɜɑɗɧɕ ð 0,0001 ɗɖ (ȮɚɗɖɚɎɌ, 1972). 
ɉɞɚ Ɏ 10 ɜɌɓ ɘɑəɨɤɔɑ ɚɝɎɑɥɑəəɚɝɞɔ ɣɑɘ ɛɚɜɚɏɚɎɧɑ ɛɚɖɌɓɌɞɑɗɔ ɐɗɫ ɛɔ-
ɞɌəɔɫ ɚɘɟɗɫ. 

Рис. 11.1. ȮɧɑɐɌəɔɑ ɘɑɗɖɔɡ ɛɔɥɑɎɧɡ ɚɍɦɑɖ- 
ɞɚɎ ɘɌɗɨɖɌɘɔ ɛɜɔ ɜɌɓəɧɡ ɚɝɎɑɥɑəəɚɝɞɫɡ
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ɝɫ çɒɔɜəɌɫ ɖɌɜɌɖɌɞɔɢɌè ð ɖɌɗɨɘɌɜ ɝɐɚɍɜɑəəɧɕ ɝɗɑɏɖɌ ɚɖɔɝɗɑəəɧɘ 
ɜɧɍɨɔɘ ɒɔɜɚɘ. ȹɌɝɌɐɖɔ əɌ ɖɜɪɣɚɖ ð ɩɞɚ ɛɚɎɜɑɒɐɑəəɧɑ ɚɜɏɌəɔɓɘɧ ð 
ɣɑɜɎɔ, ɗɔɣɔəɖɔ, ɜɌɣɖɔ, ɜɧɍɖɔ. Ⱥəɔ Ɏɧɐɑɗɫɪɞ Ɏ Ɏɚɐɟ ɝɎɚɔ Ɏəɟɞɜɑəəɔɑ 
ɝɚɖɔ. ȿɐɔɗɨɥɔɖɔ-ɗɪɍɔɞɑɗɔ ɣɌɝɞɚ ɛɗɪɪɞ əɌ əɌɒɔɎɖɟ, Ɏ ɛɜɔɎɌɐɟ ɐɚ-
ɍɌɎɗɫɪɞ ɖɚɜɔɢɟ, Ɍəɔɝ, ɘɫɞɟ, ɎɌɗɔɐɚɗ, ɣɑɝəɚɣəɧɕ ɝɚɖ ɔ ɐɜɟɏɔɑ ɛɌɡɟɣɔɑ 
ɝəɌɐɚɍɨɫ. Ȯɚɓɘɚɒəɚ, ɞɌɖɔɑ ɛɌɡɟɣɔɑ ɎɑɥɑɝɞɎɌ ɎɧɝɞɟɛɌɪɞ əɑ ɌɞɞɜɌɖɞɌə-
ɞɌɘɔ, Ɍ ɎɧɓɧɎɌɪɞ ɚɜɔɑəɞɔɜɚɎɚɣəɟɪ ɜɑɌɖɢɔɪ ɞɔɛɌ çɣɞɚ ɞɌɖɚɑ?è. Ȼɜɔ 
ɗɚɎɟɤɑɣəɚɘ ɛɜɚɘɧɝɗɑ Ɏəɟɞɜɨ ɚɜɟɐɔɫ ɛɚɘɑɥɌɑɞɝɫ ɛɜɔɘɌəɖɌ ð ɚɍɧɣəɚ 
ɖɟɝɚɖ ɜɧɍɧ. Ƀɑɜɑɓ əɑɝɖɚɗɨɖɚ ɐəɑɕ ɛɜɔɘɌəɖɌ ɛɑɜɑɝɞɌɬɞ ɐɑɕɝɞɎɚɎɌɞɨ, 
ɖɌɖ ɛɚɗɌɏɌɪɞ ɔɓ-ɓɌ ɎɧɘɧɎɌəɔɫ ɎɖɟɝɚɎɧɡ ɎɑɥɑɝɞɎ. Ȯ ɘɚɔ ɗɚɎɟɤɖɔ, ɝɚ-
ɐɑɜɒɌɥɔɑ ɣɑɜəɧɕ ɡɗɑɍ əɌɍɔɎɌɗɔɝɨ ɖɌɝɛɔɕɝɖɔɑ ɍɧɣɖɔ.

Ȯɖɟɝɧ ɔ ɓɌɛɌɡɔ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɚɍɦɑɖɞɚɎ ɚɛɜɑɐɑɗɫɪɞɝɫ əɑ ɞɚɗɨɖɚ 
ɌɘɔəɚɖɔɝɗɚɞɌɘɔ, ɝɌɡɌɜɌɘɔ ɔ ɘɔəɑɜɌɗɨəɧɘɔ ɝɚɗɫɘɔ. ȴɓ ɖɟɗɔəɌɜɔɔ 
ɔɓɎɑɝɞəɚ, ɣɞɚ Ɏɖɟɝ ɛɔɥɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɌɖɒɑ ɜɫɐɚɘ ɌɘɔəɚɎ, ɍɑɞɌɔ-
əɚɎ, əɟɖɗɑɚɞɔɐɚɎ; ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɓɌɛɌɡɔ ɜɧɍɧ ɔ ɐɜɟɏɔɡ ɏɔɐɜɚɍɔɚəɞɚɎ 
ɚɛɜɑɐɑɗɫɪɞɝɫ ɍɚɗɨɤɔɘ ɣɔɝɗɚɘ ɜɌɓɗɔɣəɧɡ ɝɛɔɜɞɚɎ, ɌɗɨɐɑɏɔɐɚɎ ɔ ɖɑ-
ɞɚəɚɎ (ȭɌɕɐɌɗɔəɚɎɌ, ɋɜɒɚɘɍɑɖ. 2011). ȭɗɌɏɚɐɌɜɫ ɔəɞɑɜɑɝɟ ɟɐɔɗɨɥɔ-
ɖɚɎ-ɗɪɍɔɞɑɗɑɕ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɎɔɗɌɝɨ ɔəɐɟɝɞɜɔɫ ɌɞɞɜɌɖɞɌəɞɚɎ 
ɐɚɍɌɎɗɫɑɘɧɡ ɖ əɌɝɌɐɖɌɘ ɔ ɛɜɔɎɌɐɌɘ (Ȯɚɗɔɣɑəɖɚ, 2014). ȮɧɛɟɝɖɌɪɞ-
ɝɫ ɛɚɜɚɤɖɚɚɍɜɌɓəɧɑ, ɒɔɐɖɔɑ ɔ ɒɑɗɑɚɍɜɌɓəɧɑ ɛɜɑɛɌɜɌɞɧ əɌ ɚɝəɚɎɑ 
ɑɝɞɑɝɞɎɑəəɚɏɚ ɝɧɜɨɫ (ɘɚɞɧɗɨ, ɜɧɍɌ, ɜɌɖɚɚɍɜɌɓəɧɑ, ɘɚɗɗɪɝɖɔ, ɛɌɞɚɖɌ, 
ɜɌɝɞɔɞɑɗɨəɧɑ ɔəɏɜɑɐɔɑəɞɧ), Ɍ ɞɌɖɒɑ ɩɖɝɞɜɌɖɞɚɎ ɔ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɌəɌ-
ɗɚɏɚɎ ɝ ɓɌɛɌɡɚɘ ɌəɔɝɌ, ɍɌəɌəɌ, ɛɑɜɝɔɖɌ, ɤɚɖɚɗɌɐɌ, ɣɑɝəɚɖɌ, ɖɌɜɌɘɑ-
ɗɔ, ɖɚɖɚɝɌ, ɖɚɜɔɌəɐɜɌ, ɖɟɖɟɜɟɓɧ, ɘɔəɐɌɗɫ, ɢɔɞɜɟɝɌ, ɞɔɏɜɚɎɚɏɚ ɚɜɑɡɌ, 
ɖɗɟɍəɔɖɔ, ɘɬɐɌ, ɝɖɚɛɑɖɝɌ, ɖɗɑəɚɎɚɏɚ ɝɔɜɚɛɌ, çɞɟɞɞɔ-ɠɜɟɞɞɔè, ɌəɌəɌɝɌ, 
Ɏɔɤəɔ, ɎɌəɔɗɔ. Ȯɝɑ ɩɞɔ ɝɜɑɐɝɞɎɌ ɚɍɗɌɐɌɪɞ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɩɠɠɑɖɞɚɘ 
ɛɜɔ ɟɒɑəɔɔ ɛɚɛɟɗɫɜəɧɡ ɖɌɜɛɚɎɧɡ ɜɧɍ ð ɛɗɚɞɎɧ, ɗɑɥɌ, ɖɌɜɌɝɫ, ɏɚɗɌɎ-
ɗɫ, ɫɓɫ, ɗɔəɫ, ɖɌɜɛɌ, ɌɘɟɜɌ.

Ƚɚ ɎɖɟɝɚɎɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏɚɓɘɚɒəɚ ɝɎɫɓɌəɌ ɜɑɌɖɢɔɫ ɜɧɍ əɌ 
ɝɚɗɬəɚɝɞɨ Ɏɚɐɧ. ȸɧ, ɗɪɐɔ, ɖɟɛɌɫɝɨ Ɏ ȭɌɗɞɔɖɑ ɛɜɔ ɝɚɗɬəɚɝɞɔ 2-4 Ą 
əɌɡɚɐɔɘ Ɏɖɟɝ Ɏɚɐɧ ɛɜɔɫɞəɧɘ, Ɏɖɟɝ Ɏɚɐɧ Ɏ ȶɌɝɛɔɔ ɔ Ɏ Ƀɑɜəɚɘ ɘɚɜɑ ɘɑ-
əɑɑ ɛɜɔɫɞɑə, Ɍ Ɏ ȺɖɑɌəɑ ɝɚɗɬəɚɝɞɨ əɑɛɜɔɫɞəɌ ɔ ɜɌɓɦɑɐɌɑɞ ɝɗɔɓɔɝɞɧɑ. 
ȹɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧ ɠɌɖɞɧ ɚɞəɚɤɑəɔɫ ɖ ɝɚɗɬəɚɝɞɔ ɟ ɜɧɍ ɘɑəɫɪɥɔɡ Ɏ 
ɞɑɣɑəɔɑ ɒɔɓəɔ ɝɚɗɑɎɧɑ ɟɝɗɚɎɔɫ ɚɍɔɞɌəɔɫ (ɛɜɚɡɚɐəɧɑ ɔ ɛɚɗɟɛɜɚɡɚɐ-
əɧɑ ɜɧɍɧ). ȮɚɍɗɌ Ɏ ȶɌɝɛɔɕɝɖɚɘ ɍɌɝɝɑɕəɑ ɔ ɞɌɜɌəɨ Ɏ ɍɌɝɝɑɕəɑ ȬɓɚɎ-
ɝɖɚɏɚ ɘɚɜɫ ɘɔɏɜɔɜɟɪɞ ɐɗɫ əɌɏɟɗɌ Ɏ ɚɛɜɑɝəɑəəɧɑ ɝɚɗɚəɚɎɌɞɚɎɚɐəɧɑ 
ɘɚɜɝɖɔɑ ɌɖɎɌɞɚɜɔɔ, əɚ ɔɓɍɑɏɌɪɞ Ɏɧɝɚɖɚɕ ɝɚɗɬəɚɝɞɔ (ɜɔɝ. 11.3). ȮɚɍɗɌ Ɏ 
ȶɌɝɛɔɔ ɛɜɔɟɜɚɣɑəɌ ɖ ɝɑɎɑɜɚ-ɓɌɛɌɐɟ, ɏɐɑ ɘɚɜɝɖɌɫ ɎɚɐɌ ɚɛɜɑɝəɫɑɞɝɫ ɝɞɚ-
ɖɚɘ Ȯɚɗɏɔ ɔ ɖɌɎɖɌɓɝɖɔɡ ɜɑɖ. ȸɑɒɏɚɐɚɎɧɑ ɖɚɗɑɍɌəɔɫ ɛɗɚɥɌɐɔ ɜɌɝɛɜɚ-
ɝɞɜɌəɑəɔɫ ɞɌɜɌəɔ Ɏ Ɏɚɝɞɚɣəɚɕ ɣɌɝɞɔ ȬɓɚɎɝɖɚɏɚ ɘɚɜɫ ɓɌɎɔɝɫɞ ɚɞ ɝɞɚɖɌ 
ȰɚəɌ ɔ əɑ Ɏɧɡɚɐɫɞ ɓɌ ɚɍɗɌɝɞɔ ɝ ɝɚɗɬəɚɝɞɨɪ Ɏɧɤɑ 10 Ą (ȬɏɌɛɚɎ, 1996). 
Ȼɜɚɡɚɐəɧɑ ɗɚɝɚɝɔ ɛɚɝɗɑ ɎɚɓɎɜɌɥɑəɔɫ ɔɓ ɘɚɜɫ ɖ ɟɝɞɨɫɘ əɑɜɑɝɞɚɎɧɡ ɜɑɖ 
ɔɝɛɧɞɧɎɌɪɞ ɫɎəɚɑ ɛɜɑɐɛɚɣɞɑəɔɑ ɚɛɜɑɝəɑəəɧɡ Ɏɚɐ (ɋɜɒɚɘɍɑɖ, 2010).	
ȸɚɜɝɖɔɑ ɘɔəɚɏɔ ɚɓ. ȸɔɣɔɏɌə ɛɜɔ ɐɎɔɒɑəɔɔ ɖ əɑɜɑɝɞɚɎɧɘ ɜɑɖɌɘ ɛɜɔ-
ɐɑɜɒɔɎɌɪɞɝɫ çɤɗɑɕɠɚɎè ɜɑɣəɧɡ Ɏɚɐ ɚɞɗɔɣɌɪɥɔɡɝɫ ɚɞ ɚɓɑɜəɚɕ Ɏɚɐɧ əɑ 
ɞɚɗɨɖɚ ɞɑɘɛɑɜɌɞɟɜɚɕ, əɚ ɛɚɖɌɓɌɞɑɗɑɘ ɩɗɑɖɞɜɚɎɛɜɚɎɚɐəɚɝɞɔ (Meckley, 
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ɘɔəɔɘɌɗɨəɚɕ ɏɜɚɘɖɚɝɞɨɪ, əɌ ɖɚɞɚɜɟɪ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɑɐɑəɣɑɝɖɌɫ ɜɑɌɖ-
ɢɔɫ. ȴəɠɜɌɓɎɟɖɔ əɑ ɎɚɝɛɜɔəɔɘɌɪɞɝɫ ɜɧɍɌɘɔ Ɏɚ ɎɓɎɑɤɑəəɚɘ ɝɚɝɞɚɫəɔɔ 
ɍɑɓ ɖɚəɞɌɖɞɌ ɝ ɏɜɟəɞɚɘ. Ⱥ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɜɧɍ ɖ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɖɚɗɑɍɌ-
əɔɫɘ (Ɏɧɤɑ 15 ɖȯɢ) ɔɘɑɪɞɝɫ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ ɝɎɑɐɑəɔɫ. Ⱥɍɧɣəɚ ɝɣɔɞɌɑɞ-
ɝɫ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɓɚəɐɔɜɚɎɌəɔɑ əɑ Ɏɗɔɫɑɞ əɌ ɛɚɎɑɐɑəɔɑ ɜɧɍ. ȺɐəɌɖɚ 
ɚɛɔɝɌəɧ ɝɗɟɣɌɔ ɜɑɌɖɢɔɔ ɗɚɝɚɝɑɕ Ɏ ɩɝɞɟɌɜɔɫɡ, ɖɚɏɐɌ ɚəɔ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚ-
Ɏɧɡ ɓɚəɐɔɜɟɪɥɔɡ ɝɔɏəɌɗɌɡ ɖɚɝɌɞɚɖ ɛɜɔɒɔɘɌɗɔɝɨ ɖɚ ɐəɟ. ȽɛɑɢɔɌɗɨəɧɑ 
ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɍɓɚɜ ð ȶɟɐɜɫɎɢɑɎ, 2013) ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝɑɗɨɐɔ ɔ ɞɜɑɝɖɚɎɧɑ 
ɜɑɌɏɔɜɟɪɞ əɌ ɟɗɨɞɜɌɓɎɟɖ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ (100 ɐȭ ɔ ɍɚɗɑɑ).

Таблица 11.3.
Ȯɚɝɛɜɔɫɞɔɑ ɜɧɍɌɘɔ ɟɛɜɟɏɔɡ ɖɚɗɑɍɌəɔɕ ɝɜɑɐɧ

ɋɎɗɑəɔɑ ɃɌɝɞɚɞɧ, ȯɢ ȮɚɝɛɜɔəɔɘɌɪɥɔɑ ɝɞɜɟɖɞɟɜɧ

ȮɔɍɜɌɢɔɔ, ɔəɠɜɌɓɎɟɖɔ 0,1-16 ȾɌɖɞɔɗɨəɧɑ ɜɑɢɑɛɞɚɜɧ ɖɚɒɔ
ȳɎɟɖɔ əɔɓɖɚɕ ɣɌɝɞɚɞɧ 16-100 ȭɚɖɚɎɌɫ ɗɔəɔɫ, ɛɟɓɧɜɨ
ȳɎɟɖɔ əɔɓɖɚɕ ɣɌɝɞɚɞɧ 100-1000 Ȯəɟɞɜɑəəɑɑ ɟɡɚ (ɗɌɍɔɜɔəɞ)
ȳɎɟɖɔ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɧ 1000-15000 Ȯəɟɞɜɑəəɑɑ ɟɡɚ ɛɜɔ əɌɗɔɣɔɔ 

ɝɎɫɓɔ ɝ ɛɗɌɎɌɞɑɗɨəɧɘ ɛɟɓɧɜɬɘ
ȿɗɨɞɜɌɓɎɟɖɔ Ȯɧɤɑ 15000 ȹɑ ɚɍəɌɜɟɒɑəɚ

Таблица 11.4.
ȽɗɟɡɚɎɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ əɑɖɚɞɚɜɧɡ ɜɧɍ

ȼɧɍɌ ȺɍɗɌɝɞɨ ɣɌɝɞɚɞ, ȯɢ Ȼɚɜɚɏ, ɐȭ

Ȼɫɞəɔɝɞɧɕ ɞɟəɑɢ 550 84
ȽɌɕɐɌ 300 65
Ƚɑɗɨɐɨ 1200 54
ȶɌɘɍɌɗɌ-ɗɔɘɌəɐɌ 120 54
ȾɜɑɝɖɌ 180 50
ȶɌɜɌɝɨ 400 34
Ƀɑɜəɧɕ ɏɚɜɍɧɗɨ 320 25-35
ȯɚɗɨɫə 400 20-35
ȺɏəɑəəɌɫ ɞɑɞɜɌ - 21

Ȯ ɚɍɗɌɝɞɔ ɓɎɟɖɚɎɧɡ (ɐɗɫ ɣɑɗɚɎɑɖɌ) ɣɌɝɞɚɞ 50-4000 ȯɢ ɛɚɜɚɏɔ ɣɟɎ-
ɝɞɎɔɞɑɗɨəɚɝɞɔ ɜɌɓəɧɡ ɎɔɐɚɎ ɜɌɓɗɔɣəɧ (ɞɌɍɗ. 11.4.). Ȯɧɝɚɖɔɑ ɛɚɜɚɏɔ 
(ɝɗɌɍɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ) ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɜɧɍ ɚɍɔɞɌɪɥɔɡ Ɏ ɝɜɑɐɑ ɝ 
Ɏɧɝɚɖɔɘ ɤɟɘɚɎɧɘ ɠɚəɚɘ (Ɏɚɗəɑəɔɑ, ɛɜɔɍɚɕ). Ⱥɝɞɜɧɘ ɝɗɟɡɚɘ (əɔɓɖɔɕ 
ɛɚɜɚɏ) ɚɍɗɌɐɌɪɞ ɜɧɍɧ ɞɔɡɔɡ ɖɚəɞɔəɑəɞɌɗɨəɧɡ ɎɚɐɚɬɘɚɎ. ȴɝɝɗɑɐɚɎɌ-
əɔɫ ɜɑɌɖɢɔɔ ɛɑɗɌɏɔɣɑɝɖɔɡ ɜɧɍ (ɞɔɡɚɚɖɑɌəɝɖɌɫ ɝɌɜɐɔəɌ, ɐɌɗɨəɑɎɚɝɞɚɣ-
əɧɕ Ɍəɣɚɟɝ, ɘɌɗɚɜɚɞɌɫ ɖɚɜɪɤɖɌ, ɎɚɝɞɚɣəɌɫ ɝɖɟɘɍɜɔɫ) əɌ əɔɓɖɚɣɌɝɞɚɞ-
əɧɑ Ɍɖɟɝɞɔɣɑɝɖɔɑ ɝɔɏəɌɗɧ (40-60 ȯɢ, ɐɗɔɞɑɗɨəɚɝɞɨ 0,1 ɝ, ɔəɞɑɜɎɌɗɧ 
1-1,5 ɝ) ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɚɜɚɏ ɜɑɌɖɢɔɔ ɝɚɝɞɌɎɗɫɑɞ 76 ȻɌ. ȼɧɍɧ ɜɑɌɏɔɜɟɪɞ 
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 12. ȻȺȮȱȰȱȹȴȱ ȼɇȭ Ȯ ȳȺȹȱ ȰȱȵȽȾȮȴɋ 
 ȺȼȿȰȴȵ ȷȺȮȬ

ȽɞɌɎəɧɑ əɑɎɚɐɌ, ɜɌɓɗɔɣəɧɑ ɗɚɎɟɤɖɔ, Ɏɑəɞɑɜɔ, ɘɑɜɬɒɔ, ɒɌɍɑɜəɧɑ 
ɝɑɞɔ ɫɎɗɫɪɞɝɫ ɛɌɝɝɔɎəɧɘɔ ɚɜɟɐɔɫɘɔ ɗɚɎɌ. Ȯ əɔɡ ɜɧɍɌ ɐɚɗɒəɌ ɓɌɕ-
ɞɔ ɝɌɘɌ. ȹɑɖɚɞɚɜɧɑ ɚɜɟɐɔɫ ɔɘɑɪɞ əɌɛɜɌɎɗɫɪɥɔɑ ɖɜɧɗɨɫ, ɖ ɐɜɟɏɔɘ ɜɧɍ 
ɛɜɔɎɗɑɖɌɪɞ ɛɚɘɑɥɌɑɘɧɑ Ɏəɟɞɜɨ ɛɜɔɘɌəɖɔ. ɉɠɠɑɖɞɔɎəɚɝɞɨ əɌɛɜɌɎɗɫ-
ɪɥɑɏɚ ɖɜɧɗɌ ɓɌɎɔɝɔɞ ɚɞ Ɏɑɗɔɣɔəɧ ɟɏɗɌ ɖ əɌɛɜɌɎɗɑəɔɪ ɐɎɔɒɑəɔɫ ɜɧɍ 
(ȽɞɜɑɖɌɗɚɎ, 1990) ð ɣɑɘ ɍɚɗɑɑ ɛɚɗɚɏɚ ɝɞɚɔɞ ɖɜɧɗɚ ɖ əɌɛɜɌɎɗɑəɔɪ ɐɎɔ-
ɒɑəɔɫ, ɞɑɘ ɚəɚ ɩɠɠɑɖɞɔɎəɑɑ. ȶɜɚɘɑ ɞɚɏɚ ɔɘɑɪɞ ɓəɌɣɑəɔɑ ɛɚɎɑɐɑəɣɑ-
ɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɜɧɍ. ȹɌ ȶɌɝɛɔɔ ɚɝɑəɨɪ ɛɜɔ ɚɍɗɚɎɑ ɣɌɝɞɔɖɚɎɧɡ ɜɧɍɧ 
ɔɐɟɞ Ɏɐɚɗɨ ɖɜɧɗɌ ɛɚ əɌɛɜɌɎɗɑəɔɪ ɖ ɍɑɜɑɏɟ, Ɍ Ɏɑɝəɚɕ ɛɜɔ ɗɚɎɑ ɝɑɗɨɐɔ 
ɜɧɍɧ ɔɐɟɞ ɛɚ əɌɛɜɌɎɗɑəɔɪ ɟɎɑɗɔɣɑəɔɫ ɏɗɟɍɔəɧ.

ȴɝɝɗɑɐɚɎɌəɔɫ əɌ ɘɚɐɑɗɔ ɝɞɌɎəɚɏɚ əɑɎɚɐɌ (1:10) ɛɚɎɑɐɑəɔɫ əɑɍɚɗɨ-
ɤɔɡ (8-12 ɝɘ) ɛɜɑɝəɚɎɚɐəɧɡ ɜɧɍ (ȯɑɜɌɝɔɘɚɎ, ȷɌɛɤɔə, 2009) ɛɚɖɌɓɌɗɔ, 
ɣɞɚ ɣɑɘ ɍɚɗɑɑ ɎɧɜɌɒɑəɌ ɝɞɌɕəɚɝɞɨ ɔ ɚɍɦɑɐɔəɑəəɚɝɞɨ, ɞɑɘ ɍɧɝɞɜɑɑ ɔ 
ɛɚɗəɑɑ ɝɞɌɫ ɓɌɡɚɐɔɞ Ɏ ɝɞɌɎəɚɑ ɚɜɟɐɔɑ ɗɚɎɌ. ȽɞɌɫ əɌɞɧɖɌɑɞɝɫ əɌ ɖɜɧɗɚ 
əɑɎɚɐɌ ɔ ɔɐɬɞ ɖ ɗɚɎɟɤɖɑ, ɓɌɡɚɐɫ Ɏ ɗɚɎɟɤɖɟ ɓɌ çɗɔɐɑɜɌɘɔè. Ȯ ɗɚɎɟɤ-
ɖɑ ɜɧɍɧ ɘɚɏɟɞ ɝɚɏɗɌɝɚɎɌəəɚ ɡɚɐɔɞɨ ɖɜɟɏɌɘɔ, Ɍ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓɜɚɓəɑ-
əɧ ɔ ɜɌɓəɚɚɍɜɌɓəɚ ɚɜɔɑəɞɔɜɚɎɌəɧ. ȱɝɗɔ ɚɐəɌ ɔɗɔ əɑɝɖɚɗɨɖɚ ɚɝɚɍɑɕ 
əɌɡɚɐɫɞ Ɏɧɡɚɐ, ɚɝɞɌɗɨəɧɑ ɍɧɝɞɜɚ ɛɚɐɜɌɒɌɪɞ ɗɔɐɑɜɌɘ. Ȯɝɑ ɩɠɠɑɖɞɧ 
ɟɝɔɗɔɎɌɪɞɝɫ ɛɜɔ ɍɚɗɨɤɑɕ ɣɔɝɗɑəəɚɝɞɔ. ȴɝɝɗɑɐɚɎɌəɔɫ əɌ ɝɞɌɎəɔɖɌɡ 
Ɏ Ƀɑɜəɚɘ ɔ Ⱥɡɚɞɝɖɚɘ ɘɚɜɫɡ (ȷɌɛɤɔə, ȯɑɜɌɝɔɘɚɎ, 2008) ɛɚɖɌɓɌɗɔ, ɣɞɚ 
ɝɞɌɔ əɌɞɖəɟɎɤɔɝɨ əɌ ɝɑɞəɚɑ ɖɜɧɗɚ ɜɌɝɞɫɏɔɎɌɪɞɝɫ, ɟɝɖɚɜɫɪɞ ɐɎɔɒɑ-
əɔɑ ɔ ɓɌɡɚɐɫɞ Ɏ ɗɚɎɟɤɖɟ (ɝɌɜɏɌə, ɡɌɘɝɌ, ɌɞɑɜɔəɌ, ɝɞɌɎɜɔɐɌ, ɝɘɌɜɔɐɌ). 
ȸɑəɑɑ ɚɜɏɌəɔɓɚɎɌəəɧɑ ɝɞɌɔ ɍɌɜɌɍɟɗɔ ɝɗɌɍɚ ɚɍɗɌɎɗɔɎɌɪɞɝɫ ɝɞɌɎəɧ-
ɘɔ əɑɎɚɐɌɘɔ, ɖɑɠɌɗɨ-ɝɔəɏɔɗɨ əɌɞɖəɟɎɤɔɝɨ əɌ ɖɜɧɗɚ ɟɡɚɐɔɞ ɚɞ ɚɜɟ-
ɐɔɫ. Ⱥɐɔəɚɣəɧɑ ɜɧɍɧ (ɏɚɜɍɧɗɨ, ɜɟɗɑəɌ, ɝɖɚɜɛɑəɌ, ɍɧɣɖɔ, ɖɌɘɍɌɗɧ) 
ɘɌɗɚɛɚɐɎɔɒəɧ ɔ ɜɑɐɖɚ ɛɚɛɌɐɌɪɞ Ɏ ɝɞɌɎəɧɑ əɑɎɚɐɌ. Ȯ əɚɣəɚɑ Ɏɜɑɘɫ 
Ɏ ɛɌɝɝɔɎəɧɑ ɚɜɟɐɔɫ ɗɚɎɌ ɛɚɛɌɐɌɑɞ ɜɧɍɌ ɛɜɚɫɎɗɫɪɥɌɫ ɝɟɘɑɜɑɣəɟɪ ɔ 
əɚɣəɟɪ ɛɚɔɝɖɚɎɟɪ ɌɖɞɔɎəɚɝɞɨ ð Ɏ ɘɚɜɑ ɩɞɚ ɖɌɘɍɌɗɧ, əɌɎɌɏɌ, ɞɑɜɛɟɏ, Ɏ 
ɛɜɑɝəɧɡ ɎɚɐɌɡ ð əɌɗɔɘ, ɝɚɘ, ɟɏɚɜɨ. 

Ȱɗɫ ɛɚɛɌɐɌəɔɫ Ɏ ɛɌɝɝɔɎəɧɑ ɚɜɟɐɔɫ ɗɚɎɌ ɜɧɍɌ ɐɚɗɒəɌ ɍɧɞɨ ɛɚɐ-
ɎɔɒəɌ ɔ ɌɖɞɔɎəɌ. Ⱥɍɧɣəɚ ɩɞɚ ɔɘɑɑɞ ɘɑɝɞɚ ɛɜɔ ɘɌɝɝɚɎɧɡ əɑɜɑɝɞɚɎɧɡ ɔ 
ɐɜɟɏɔɡ ɘɔɏɜɌɢɔɫɡ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔ ɗɚɎɗɑ ɔɐɟɥɔɡ əɌ əɑɜɑɝɞ ɗɚɝɚɝɑɕ 
ɝɞɌɎəɧɘɔ əɑɎɚɐɌɘɔ, ɛɑɜɑɛɚɗəɑəɔɑ ɗɚɎɟɤɖɔ ɓɌɝɞɌɎɗɫɑɞ ɝɞɌɔ ɚɍɡɚɐɔɞɨ 
ɗɚɎɟɤɖɟ. Ȯɧɍɚɜɖɟ ɜɧɍɧ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɚɩɞɚɘɟ ɛɜɚɎɚɐɔɞɨ əɑ ɐɚɒɔ-
ɐɌɫɝɨ ɍɚɗɨɤɚɏɚ əɌɛɚɗəɑəɔɫ ɗɚɎɟɤɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɍɚɗɨɤɌɫ ɛɗɚɞəɌɫ 
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 14. ȯȺȼȸȺȹɇ ȴ ȻȺȮȱȰȱȹȴȱ

ȻɚɎɑɐɑəɔɑ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ əɑɜɎəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, əɚ əɌ-
ɡɚɐɔɞɝɫ ɛɚɐ ɘɚɥəɧɘ ɔ ɐɌɒɑ ɜɟɖɚɎɚɐɫɥɔɘ Ɏɗɔɫəɔɑɘ ɏɚɜɘɚəɌɗɨəɚɕ 
ɝɔɝɞɑɘɧ, ɖɚɞɚɜɌɫ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɔɝɛɧɞɧɎɌɑɞ ɐɑɕɝɞɎɔɑ Ɏəɑɤəɔɡ ɠɌɖ-
ɞɚɜɚɎ ɣɑɜɑɓ ɚɜɏɌəɧ ɣɟɎɝɞɎ ɔ ɜɑɢɑɛɞɚɜɧ Ɏəɟɞɜɑəəɑɏɚ ɝɚɝɞɚɫəɔɫ ɚɜɏɌ-
əɔɓɘɌ. Ȯɖɗɪɣɑəɔɑ ɔ ɛɜɚɫɎɗɑəɔɑ ɞɑɡ ɔɗɔ ɔəɧɡ ɔəɝɞɔəɖɞɔɎəɧɡ ɠɚɜɘ 
ɛɚɎɑɐɑəɔɫ (ɘɔɏɜɌɢɔɚəəɚɏɚ ɔəɝɞɔəɖɞɌ, ɞɑɜɜɔɞɚɜɔɌɗɨəɚɏɚ ɛɚɎɑɐɑəɔɫ, 
ɖɚɘɛɗɑɖɝɌ ɛɚɎɑɐɑəɣɑɝɖɔɡ ɜɑɌɖɢɔɕ ɝɎɫɓɌəəɧɡ ɝ ɛɔɞɌəɔɑɘ, ɜɌɓɘəɚɒɑ-
əɔɑɘ ɔ ɞ.ɛ.) ɓɌɎɔɝɔɞ ɚɞ ɎɧɍɜɚɝɌ ɏɚɜɘɚəɚɎ Ɏ ɖɜɚɎɨ ɔ ɐɜɟɏɔɑ ɒɔɐɖɚɝɞɔ 
ɚɜɏɌəɔɓɘɌ.

Ȯɝɫɖɚɘɟ ɚɜɏɌəɔɓɘɟ ɝɎɚɕɝɞɎɑə əɑɖɚɞɚɜɧɕ ɎɔɐɚɎɚɕ əɌɍɚɜ ɛɚɎɑɐɑəɣɑ-
ɝɖɔɡ ɌɖɞɚɎ, ɖɚɞɚɜɧɕ əɑɖɚɞɚɜɧɘ ɚɍɜɌɓɚɘ çɓɌɛɔɝɌəè Ɏ ɑɏɚ ɏɑəɚɘɑ. ȱɝɗɔ 
ɜɧɍɑ əɑ ɝɎɚɕɝɞɎɑəəɚ Ɍɏɚəɔɝɞɔɣɑɝɖɚɑ ɛɚɎɑɐɑəɔɑ, ɞɚ ɚəɚ əɑ ɘɚɒɑɞ ɍɧɞɨ 
ɎɧɓɎɌəɚ əɔɖɌɖɔɘɔ Ɏəɑɤəɔɘɔ ɔɗɔ ɏɚɜɘɚəɌɗɨəɧɘɔ ɝɞɔɘɟɗɌɘɔ. ȱɝɗɔ 
ɜɧɍɑ əɑ ɝɎɚɕɝɞɎɑəəɚ ɞɑɜɜɔɞɚɜɔɌɗɨəɚɑ ɛɚɎɑɐɑəɔɑ, ɞɚ ɑɏɚ əɔɖɌɖ əɑɎɚɓ-
ɘɚɒəɚ ɝɞɔɘɟɗɔɜɚɎɌɞɨ. ȹɑɎɚɓɘɚɒəɚ ɝɖɗɚəɔɞɨ ɜɧɍɟ ɖ ɟɡɌɒɔɎɌəɔɪ, ɏəɑɓ-
ɐɚɝɞɜɚɑəɔɪ, ɓɌɍɚɞɑ ɚ ɛɚɞɚɘɝɞɎɑ, ɑɝɗɔ ɩɞɚ Ɏɔɐɟ əɑ ɝɎɚɕɝɞɎɑəəɚ. ȯɚɜɘɚəɧ 
ɓɌɛɟɝɖɌɪɞ ɝɎɚɕɝɞɎɑəəɚɑ ɜɧɍɌɘ ɛɚɎɑɐɑəɔɑ. Ȯ. ɁɚɌɜ (Hoar, 1969, 1970, 
1976) ɛɜɑɐɗɚɒɔɗ ɝɡɑɘɟ ɏɚɜɘɚəɌɗɨəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɛɚɎɑɐɑəɔɑɘ ɐɗɫ ɛɜɚ-
ɡɚɐəɧɡ ɜɧɍ ɝɚ ɝɗɚɒəɧɘ əɑɜɑɝɞɚɎɧɘ ɛɚɎɑɐɑəɔɑɘ ɔ ɓɌɍɚɞɚɕ ɚ ɛɚɞɚɘɝɞɎɑ 
(əɌ ɛɜɔɘɑɜɑ ɞɜɬɡɔɏɗɚɕ ɖɚɗɪɤɖɔ ɔ ɛɜɚɡɚɐəɧɡ ɗɚɝɚɝɑɕ ). Ⱥɛɜɑɐɑɗɫɪɥɔ-
ɘɔ ɩɗɑɘɑəɞɌɘɔ Ɏ ɐɌəəɚɕ ɝɡɑɘɑ ɫɎɗɫɪɞɝɫ ɏɑəɑɞɔɣɑɝɖɔɑ ɛɌɞɞɑɜəɧ ɔ Ɏɗɔ-
ɫəɔɫ ɝɜɑɐɧ ɚɍɔɞɌəɔɫ (Ɍɍɔɚɞɔɣɑɝɖɔɑ, ɏɔɐɜɚɗɚɏɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ ɔ ɍɔɚ-
ɞɔɣɑɝɖɔɑ ɚɛɜɑɐɑɗɫɑɘɧɑ ɖɌɖ ɝɚɝɞɚɫəɔɑɘ ɚɜɏɌəɔɓɘɌ, ɞɌɖ ɚɝɚɍɫɘɔ ɝɎɚɑɏɚ 
ɎɔɐɌ). Ȯəɑɤəɫɫ ɔ Ɏəɟɞɜɑəəɫɫ ɝɜɑɐɌ ɣɑɜɑɓ ɚɜɏɌəɧ ɣɟɎɝɞɎ ɔ ɜɑɢɑɛɞɚɜɧ 
ɝɚɝɞɚɫəɔɫ ɚɜɏɌəɔɓɘɌ Ɏɗɔɫɪɞ əɌ ɌəɌɗɔɞɔɣɑɝɖɔɑ ɔ ɖɚɘɌəɐəɧɑ ɝɞɜɟɖɞɟ-
ɜɧ ɘɚɓɏɌ. Ȯ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɝɎɫɓɔ ɝ əɑɜɎəɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɏɚɗɚɎəɚɏɚ 
ɘɚɓɏɌ əɌɡɚɐɫɞɝɫ ɎɌɒəɑɕɤɔɑ ɒɑɗɑɓɧ Ɏəɟɞɜɑəəɑɕ ɝɑɖɜɑɢɔɔ ð ɩɛɔɠɔɓ ɔ 
ɏɔɛɚɠɔɓ. ȯɚɜɘɚəɌɗɨəɌɫ ɝɑɖɜɑɢɔɫ ɩɛɔɠɔɓɌ ɜɟɖɚɎɚɐɔɞ ɝɑɓɚəəɧɘɔ ɢɔ-
ɖɗɌɘɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ. ȯɔɛɚɠɔɓ ð ɝɗɚɒəɌɫ ɒɑɗɑɓɌ, Ɏɧɐɑ-
ɗɫɪɥɌɫ Ɏ ɣɌɝɞəɚɝɞɔ ɞɔɜɑɚɞɜɚɛəɧɕ ɏɚɜɘɚə (Ⱦȯ), ɖɚɞɚɜɧɕ ɌɖɞɔɎɔɓɔɜɟɑɞ 
ɞɔɜɑɚɔɐ (ɟ ɣɑɗɚɎɑɖɌ ɩɞɚ ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ). Ⱦȯ ɎɧɓɧɎɌɑɞ Ɏɘɑɝɞɑ ɝ ɘɚɜ-
ɠɚɗɚɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɚɜɏɌəɔɓɘɌ ð ɘɑɞɌɘɚɜɠɚɓ ɟ ɖɌɘɍɌɗ, ɝɘɚɗ-
ɞɔɠɔɖɌɢɔɪ ɟ ɛɜɚɡɚɐəɧɡ ɗɚɝɚɝɑɕ, ɎɧɓɧɎɌɑɞ ɖɌɜɐɔəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ 
Ɏ ɛɚɎɑɐɑəɔɔ. ȶɌɘɍɌɗɧ ɛɚɝɗɑ ɘɑɞɌɘɚɜɠɚɓɌ ɛɑɜɑɡɚɐɫɞ ɚɞ ɛɑɗɌɏɔɣɑɝɖɚɏɚ 
ɚɍɜɌɓɌ ɒɔɓəɔ ɖ ɐɚəəɚɘɟ. ȿ ɛɜɚɡɚɐəɧɡ ɗɚɝɚɝɑɕ Ɏɘɑɝɞɑ ɝɚ ɝɘɚɗɞɔɠɔ-
ɖɌɢɔɑɕ ɛɚɫɎɗɫɑɞɝɫ ɞɫɏɌ ɖ ɖɌɞɌɐɜɚɘəɚɕ ɘɔɏɜɌɢɔɔ. ȾɑɜɜɔɞɚɜɔɌɗɨəɧɑ, 
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ȾɔɡɚɚɖɑɌəɝɖɔɕ ɖɗɪɎɌɣ (Sebastes alutus) ð ɏɗɟɍɔəɧ ɚɍɔɞɌəɔɫ 
110-760 ɘ, Ɏ ɚɝəɚɎəɚɘ 220-330 ɘ. ȲɔɎɚɜɚɐɫɥɔɕ. Ȯ ɓɌɗɔɎɑ ȬɗɫɝɖɌ 
Ɏɧɘɑɞ ɗɔɣɔəɚɖ Ɏɑɝəɚɕ (ȭɟɗɌɞɚɎ, 1994). ȸɚɗɚɐɨ ɎɝɞɜɑɣɌɑɞɝɫ əɌ ɏɜɌəɔɢɑ 
ɤɑɗɨɠɌ (150-250 ɘ).

Ȭɗɫɝɖɔəɝɖɔɕ ɥɔɛɚɥɑɖ (Sebastolobus alascanus) ɚɍɔɞɌɑɞ əɌ ɘɌɞɑ-
ɜɔɖɚɎɚɘ ɝɖɗɚəɑ Ɏ ɞɔɡɚɚɖɑɌəɝɖɔɡ ɎɚɐɌɡ. ȴɖɜɚɘɑɣɟɥɔɕ Ɏɔɐ ɝ Ɏəɟɞɜɑəəɔɘ 
ɚɛɗɚɐɚɞɎɚɜɑəɔɑɘ. Ȼɚɝɗɑ ɎɧɖɗɑɎɌ ɘɚɗɚɐɨ əɑɝɖɚɗɨɖɚ ɘɑɝɫɢɑɎ Ɏ ɞɚɗɥɑ 
Ɏɚɐɧ əɌɐ ɍɚɗɨɤɔɘɔ ɏɗɟɍɔəɌɘɔ, ɛɚ ɘɑɜɑ ɜɚɝɞɌ ɝɞɌəɚɎɫɞɝɫ ɛɜɔɐɚəəɧɘɔ.

Ƀɑɜəɧɕ ɝɖɌɗɨəɧɕ ɚɖɟəɨ (Sebastes inermis) ð ɚɞɘɑɣɑəɌ ɚɡɜɌəɌ 
əɑɜɑɝɞɚɎɚɕ ɞɑɜɜɔɞɚɜɔɔ.

ȽȬȵȼȬ 
Cololabis saira ð ɩɛɔɛɑɗɌɏɔɣɑɝɖɌɫ ɝɞɌɕəɌɫ ɜɧɍɌ, ɞɔɡɚɚɖɑɌəɝɖɔɕ ɩə-

ɐɑɘɔɖ (ɜɔɝ.15.8). ȴɘɑɑɞ ɍɚɗɨɤɚɑ ɛɜɚɘɧɝɗɚɎɚɑ ɓəɌɣɑəɔɑ. ȼɑɐɖɚ ɚɛɟɝɖɌ-
ɑɞɝɫ ɏɗɟɍɒɑ 10 ɘ, ɡɚɞɫ ɛɜɔ ɓɔɘɚɎɖɑ ɘɚɒɑɞ ɛɚɏɜɟɒɌɞɨɝɫ ɐɚ 50 ɘ. ȬɜɑɌɗ Ɏ 
ȻɌɢɔɠɔɖɑ ɘɑɒɐɟ 20 ɔ 550 ɝ.ɤ. ȹɑɜɑɝɞɚɎɧɕ ɔ ɜɑɛɜɚɐɟɖɞɔɎəɧɕ ɌɜɑɌɗɧ 
ɜɌɓɚɍɥɑəɧ. Ⱥɣɑəɨ ɛɜɚɞɫɒɑəəɧɑ ɘɔɏɜɌɢɔɔ (ɐɚ 1500 ɘɔɗɨ). ȹɑɜɑɝɞ ɛɜɔ 
14-25 ÁȽ ɛɚɣɞɔ Ɏɑɝɨ ɏɚɐ: əɌ ɝɑɎɑɜɑ ȶɟɜɚɝɔɚ Ɏ ɚɖɞɫɍɜɑ- ɐɑɖɌɍɜɑ, əɌ ɞɜɌɎɑɜ-
ɓɑ ɋɛɚəɝɖɔɡ ɚɝɞɜɚɎɚɎ Ɏ ɫəɎɌɜɑ - ɘɌɑ, Ɏ Ɍɛɜɑɗɑ ɟ ɚ. Ɂɚəɝɪ. ȻɜɔɖɗɑɔɎɌɑɞ 
ɔɖɜɟ ɖ ɛɗɌɎɌɪɥɔɘ Ɏɚɐɚɜɚɝɗɫɘ ɔ ɐɜ. ɝɟɍɝɞɜɌɞɟ (ȴɎɌəɚɎ, 1994). ȹɌɏɟɗ 
(0+, 1?) Ɏ ɝɟɍɌɜɖɞɔɣɑɝɖɔɡ ɎɚɐɌɡ Ⱥɕɫɝɔɚ ɔ ȶɌɘɣɌɞɝɖɚ-ȶɟɜɔɗɨɝɖɚɏɚ ɞɑɣɑ-
əɔɫ. Ȯ ɔɪɗɑ - ɌɎɏɟɝɞɑ ɟ ȽɑɎɑɜəɧɡ ȶɟɜɔɗ ɔ ȶɌɘɣɌɞɖɔ (Ɏ ɚɞɐɑɗɨəɧɑ ɏɚɐɧ 
ɐɚ Ⱥɗɪɞɚɜɝɖɚɏɚ ɓɌɗɔɎɌ). Ȯ ɝɑəɞɫɍɜɑ ɝɘɑɥɑəɔɑ əɌ Ɋȳ ð ɚɍɜɌɓɟɑɞ əɌɏɟɗɨ-
əɧɑ ɝɖɚɛɗɑəɔɫ ɛɜɔ 6-18 ÁȽ. Ȯ ɚɖɞɫɍɜɑ ɝɖɚɛɗɑəɔɫ əɌ ɞɜɌɎɑɜɓɑ ɁɚɖɖɌɕɐɚ. 
Ƚɖɚɜɚɝɞɨ ɘɔɏɜɌɢɔɕ ɛɚɜɫɐɖɌ 35 ɖɘ Ɏ ɝɟɞɖɔ (ɀɔɗɌɞɚɎ, 2010). ȹɚɣɨɪ ɛɚɗɚ-
ɒɔɞɑɗɨəɚ ɜɑɌɏɔɜɟɑɞ əɌ ɔɝɖɟɝɝɞɎɑəəɧɕ ɝɎɑɞ, ɣɞɚ ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ 
ɛɜɔ ɛɜɚɘɧɝɗɑ.

ЛȱȾȿɃȴȱ ȼɇȭɇ (EXOCOeTIDAe)
ȸɚɜɝɖɔɑ ɞɑɛɗɚɗɪɍɔɎɧɑ ɜɧɍɧ ɩɛɔɛɑɗɌɏɔɌɗɔ (ɐɚ ɏɗɟɍɔəɧ 5 ɘ). 

Ⱥɍɧɣəɚ ɚɍɔɞɌɪɞ əɑɍɚɗɨ-
ɤɔɘɔ ɝɞɌɫɘɔ (5-6 ɤɞɟɖ), əɚ 
ɚɍɜɌɓɟɪɞ ɔ ɍɚɗɑɑ ɖɜɟɛəɧɑ 
ɚɍɦɑɐɔəɑəɔɫ (ɐɚ əɑɝɖɚɗɨɖɔɡ 
ɝɚɞɑə ɤɞɟɖ). ȹɑɜɑɝɞɚɎɌɫ ɔ 
əɌɏɟɗɨəɌɫ ɣɌɝɞɔ ɌɜɑɌɗɌ ɜɌ-
ɓɚɍɥɑəɧ (ȻɌɜɔə, 1988). ȹɑ-
ɜɑɝɞ ɏɜɟɛɛɚɎɚɕ ð ɓɌ ɝɌɘɖɚɕ 
ɏɚəɫɑɞɝɫ əɑɝɖɚɗɨɖɚ ɝɌɘɢɚɎ. 
Ȼɚɗɚɒɔɞɑɗɨəɚ ɜɑɌɏɔɜɟɪɞ əɌ 
ɔɝɞɚɣəɔɖ ɝɎɑɞɌ. Ȼɜɔ əɌɛɌɐɑ-
əɔɔ ɡɔɥəɔɖɚɎ ɎɧɗɑɞɌɪɞ ɔɓ 
Ɏɚɐɧ ɔ ɛɗɌəɔɜɟɪɞ ɛɚ ɛɜɫɘɚɕ 
ɔɗɔ ɔɓɚɏəɟɞɚɕ ɞɜɌɑɖɞɚɜɔɔ 
(ȻɜɚɍɌɞɚɎ, ȻɟɛɧɤɑɎ, 1968).

Рис. 15.8. ȬɜɑɌɗ ɝɌɕɜɧ. 1- ɎɝɞɜɑɣɌɑɘɚɝɞɨ, 2 ð 
əɑɜɑɝɞɟɪɥɌɫ ɟ ɫɛɚəɝɖɔɡ ɚɝɞɜɚɎɚɎ, 3. ȺɝəɚɎəɧɑ 
ɜɌɕɚəɧ ɛɜɚɘɧɝɗɌ
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ШȻȼȺȾɇ
ȸɑɗɖɔɑ ɝɞɌɕəɧɑ ɛɑɗɌɏɔɣɑɝɖɔɑ ɛɗɌəɖɞɚɠɌɏɔ ɜɚɐɌ Sprattus (ɖɔɗɨ-

ɖɔ) ɎɑɝɨɘɌ ɘəɚɏɚɣɔɝɗɑəəɧ Ɏ Ƀɑɜəɚɘ ɔ ȭɌɗɞɔɕɝɖɚɘ ɘɚɜɫɡ. ȺɍɔɞɌɪɞ Ɏ 
ɚɛɜɑɝəɑəəɧɡ (5-20Ą) ɘɚɜɝɖɔɡ ɎɚɐɚɬɘɌɡ.

Ʉɛɜɚɞ ɍɌɗɞɔɕɝɖɔɕ (Sprattus balticus) ð ɝ ɖɚəɢɌ ɗɑɞɌ ɐɚ əɌɣɌɗɌ 
ɓɔɘɧ əɌɏɟɗɔɎɌɑɞɝɫ Ɏ ɞɬɛɗɚɘ ɝɗɚɑ Ɏɧɤɑ ɞɑɜɘɚɖɗɔəɌ (6-14 ÁȽ) əɌ ɏɗɟɍɔ-
əɑ 10-50 ɘ. Ȼɚɝɗɑ ɓɌɡɚɗɌɒɔɎɌəɔɫ ɚɛɟɝɖɌɑɞɝɫ Ɏ ɍɚɗɑɑ ɏɗɟɍɔəəɧɑ ɝɗɚɔ 
(80-110 ɘ, 2-5 ÁȽ), ɚɏɜɌəɔɣɑəəɧɑ ɝəɔɓɟ ɏɚɜɔɓɚəɞɚɘ ɓɌɗɑɏɌəɔɫ Ɏɚɐ ɝ ɝɚ-
ɐɑɜɒɌəɔɑɘ ɖɔɝɗɚɜɚɐɌ 1 ɘɏ/ɗ ɔ ɘɑəɨɤɑ. ȹɑɜɑɝɞ ɛɑɗɌɏɔɣɑɝɖɔɕ Ɏ ɜɌɕɚ-
əɑ ȯɚɞɗɌəɐɝɖɚɕ ɎɛɌɐɔəɧ Ɏ ɐɑɖɌɍɜɑ - Ɍɛɜɑɗɑ Ɏ ɛɜɔɐɚəəɧɡ ɏɚɜɔɓɚəɞɌɡ 
70-100 ɘ ɛɜɔ 4-5 ÁȽ, Ɏɑɝəɚɕ ɛɜɔ ɛɜɚɏɜɑɎɑ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ Ɏɧɤɑ 4 ÁȽ 
əɑɜɑɝɞ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɟ ɛɚɎɑɜɡəɚɝɞɔ. Ȯ Ɍɛɜɑɗɑ - ɘɌɑ əɚɣɨɪ ɛɚɐəɔ-
ɘɌɑɞɝɫ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ ɝɗɚɔ, ɝ ɛɜɚɏɜɑɎɚɘ ɛɑɜɑɘɑɥɌɑɞɝɫ Ɏ ɛɜɔɍɜɑɒəɧɑ 
ɟɣɌɝɞɖɔ (ȽɑɗɑɢɖɌɫ, 1969Ȭ, ɄɎɑɢɚɎ, ȯɜɌɐɌɗɑɎ, ȶɚɓɗɚɎɝɖɔɕ, 1991). Ȯ ɘɑɗ-
ɖɚɎɚɐɨɫɡ ɎɝɞɜɑɣɌɑɞɝɫ ɘɚɗɚɐɨ (6-9 ɝɘ), Ɏ ɍɚɗɑɑ ɏɗɟɍɚɖɔɡ ɝɗɚɫɡ ð 2-7-ɗɑɞɖɔ 
ɐɗɔəɚɕ 11-14,5 ɝɘ (ȾɜɎɔɐɔɑəɑ, ɀɑɐɚɞɚɎ, 2013).

Ʉɛɜɚɞ ɣɑɜəɚɘɚɜɝɖɔɕ (Sprattus sprattus) ð ɗɑɞɚɘ Ɏ Ƀɑɜəɚɘ ɘɚɜɑ 
ɐɑɜɒɔɞɝɫ əɔɒɑ ɞɑɜɘɚɖɗɔəɌ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ ɛɚɜɫɐɖɌ 10 ÁȽ. ȹɑɜɑɝɞ 
ɓɔɘɚɕ ɛɜɔ 6-7 ÁȽ Ɏ ɝɗɚɑ 0-100 ɘ, ɗɑɞɚɘ ɛɜɔ ɞɚɕ ɒɑ ɞɑɘɛɑɜɌɞɟɜɑ Ɏ ɝɗɚɑ 
30-80 ɘ (ȻɌɎɗɚɎɝɖɌɫ, 1952).

ȽȬȼȰȴȹɇ
ȼɌɓəɚɚɍɜɌɓəɧɑ ɝɌɜɐɔəɧ (Sardina spp, Sardinops spp, Sardinella spp) ð 

ɘɚɜɝɖɔɑ ɝɞɌɕəɧɑ ɛɑɗɌɏɔɣɑɝɖɔɑ ɜɧɍɧ əɑɜɔɞɔɣɑɝɖɔɡ ɌɖɎɌɞɚɜɔɕ. ȮɑɝɨɘɌ 
ɘəɚɏɚɣɔɝɗɑəəɧ ɔ ɔɘɑɪɞ ɚɏɜɚɘəɚɑ ɛɜɚɘɧɝɗɚɎɚɑ ɓəɌɣɑəɔɑ. ȽɚɎɑɜɤɌɪɞ ɝɟ-
ɞɚɣəɧɑ ɎɑɜɞɔɖɌɗɨəɧɑ ɘɔɏɜɌɢɔɔ. Ȼɚɗɚɒɔɞɑɗɨəɚ ɜɑɌɏɔɜɟɪɞ əɌ ɚɝɎɑɥɑəɔɑ 
Ɏ əɚɣəɚɑ Ɏɜɑɘɫ, ɌɖɞɔɎəɚ ɛɔɞɌɫɝɨ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ ɛɗɌəɖɞɚəɌ ɟ ɗɌɘɛɧ.

ȻɗɚɝɖɌɫ ɝɌɜɐɔəɑɗɗɌ (Sardinella eba) ɟ ȳɌɛɌɐəɚɕ Ȭɠɜɔɖɔ ɚɍɧɣəɚ 
ɚɍɔɞɌɑɞ Ɏ Ɏɔɐɑ ɝɞɌɑɖ ɛɚ 30-40 ɩɖɓ., ɘɚɒɑɞ ɚɍɜɌɓɚɎɧɎɌɞɨ ɝɞɌɔ ɝɚɎɘɑɝɞəɚ ɝ 
ɖɜɟɏɗɚɕ ɝɌɜɐɔəɑɗɗɚɕ, ɚɍɧɣəɚ ɛɜɔɎɫɓɌəɌ ɖ ɛɜɔɍɜɑɒɨɪ (ɏɗɟɍɔəɌ ɐɚ 30 ɘ), 
əɚ ɜɑɏɟɗɫɜəɚ ɛɑɜɑɘɑɥɌɑɞɝɫ Ɏ ɘɚɜɑ. Ⱥɞɐɑɗɨəɧɑ ɚɝɚɍɔ ɘɚɏɟɞ Ɏɜɑɘɑəəɚ ɟɐɌ-
ɗɫɞɨɝɫ ɚɞ ɝɞɌɔ ɔ əɌɡɚɐɔɞɨɝɫ Ɏ ɝɞɌɫɡ ɝɞɌɎɜɔɐ ɔ ɖɌɜɌəɖɝɚɎ. ȹɑɜɑɝɞ ð ɛɚɣɞɔ 
ɖɜɟɏɗɧɕ ɏɚɐ, Ɏ ɛɑɗɌɏɔɌɗɔ Ɏ ɝɟɘɑɜɖɔ ɔ əɚɣɨɪ (ȻɜɚɍɌɞɚɎ, ȻɟɛɧɤɑɎ, 1968).

ȶɜɟɏɗɌɫ ɝɌɜɐɔəɑɗɗɌ (S. aurita) ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɒɔɓəɔ ɛɜɚɎɚɐɔɞ 
Ɏɍɗɔɓɔ ɍɑɜɑɏɌ ɛɜɔ ɏɗɟɍɔəɌɡ 20-50 ɘ ɔ ɞɑɘɛɑɜɌɞɟɜɑ 18-30 ÁȽ, ɞɌɘ ɒɑ ɔ 
əɑɜɑɝɞɟɑɞ. Ȼɜɔ ɐɗɔəɑ ɐɚ 6 ɝɘ ɚɍɜɌɓɟɑɞ əɑɍɚɗɨɤɔɑ ɛɗɚɞəɧɑ ɝɞɌɕɖɔ Ɏ 
ɘɟɞəɧɡ ɛɜɔɍɜɑɒəɧɡ ɎɚɐɌɡ, ȭɚɗɑɑ ɖɜɟɛəɌɫ ɚɍɜɌɓɟɑɞ ɚɍɤɔɜəɧɑ ɛɜɑɜɧ-
Ɏɔɝɞɧɑ ɝɖɚɛɗɑəɔɫ. Ȼɜɔ əɑɜɑɝɞɑ ɝɖɚɛɗɑəɔɫ ɜɌɓɍɔɎɌɪɞɝɫ əɌ ɚɞɐɑɗɨəɧɑ 
ɏɜɟɛɛɧ. ȶɌɖ ɔ ɛɗɚɝɖɌɫ ɝɌɜɐɔəɑɗɗɌ ɔɓɍɑɏɌɑɞ ɞɑɘɛɑɜɌɞɟɜ Ɏɧɤɑ 26 ÁȽ 
(ɄəɌɜ, ȼɑɘɑɝɗɚ, ȯɟɗɪɏɔə, 2013)

ȽɌɜɐɔəɌ ɘɌɜɚɖɖɌəɝɖɌɫ (Sardina pilchardus) ɚɍɔɞɌɑɞ Ɏ ɛɜɔɍɜɑɒɨɑ, 
əɑ ɐɌɗɨɤɑ 18-25 ɖɘ ɚɞ ɍɑɜɑɏɌ. ȹɑɜɑɝɞ ɖɜɟɏɗɧɕ ɏɚɐ, ɛɔɖ Ɏ ɘɌɜɞɑ - ɔɪəɑ. 

ɊɒəɚɌɠɜɔɖɌəɝɖɌɫ ɝɌɜɐɔəɌ (Sardinops jеtllata) əɑɜɑɝɞɔɞɝɫ Ɏ ɚɝ-
əɚɎəɚɘ ɚɝɑəɨɪ ð Ɏ ɫəɎɌɜɑ - ɠɑɎɜɌɗɑ (ɪɒəɚɑ ɛɚɗɟɤɌɜɔɑ).

ȴɎɌɝɔ (Sardinops sagax melanosticta) əɑɜɑɝɞɔɞɝɫ ɟ ɛɚɍɑɜɑɒɨɫ ɪɒ-
əɚɕ ɋɛɚəɔɔ Ɏ ɐɑɖɌɍɜɑ - ɘɌɜɞɑ ɛɜɔ 10-20 ÁȽ. ȹɌ əɌɏɟɗ ɘɔɏɜɔɜɟɑɞ əɌ 
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