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ȻȼȱȰȴȽȷȺȮȴȱ 
 

 
 
 
 
 
 
 

ȴɓɚɍɔɗɔɑ Ɏɚɐɧ əɌ ɛɗɌəɑɞɑ, ɚɍɘɌəɣɔɎɚ ð ɘɑəɑɑ 0,003 % ɐɚɝɞɟɛəɚ 

ɐɗɫ əɌɤɔɡ ɍɧɞɚɎɧɡ, ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɛɜɚɣɔɡ əɟɒɐ. ɉɞɚ ɚɏɜɌəɔɣɑəəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ əɑɜɌɎəɚɘɑɜəɚ ɔ əɑɝɛɜɌɎɑɐɗɔɎɚ ɜɌɝɛɜɑɐɑɗɑəɚ ɝɜɑɐɔ əɧəɑɤ- 

əɑɏɚ əɌɝɑɗɑəɔɫ, ɜɌɎəɚɏɚ ɛɜɔɘɑɜəɚ 7 ɘɔɗɗɔɌɜɐɌɘ ɗɪɐɑɕ. ȶɜɚɘɑ ɞɚɏɚ, 

ɎɚɐɌ ɞɜɌɞɔɞɝɫ Ɏɛɟɝɞɟɪ, ɓɌɏɜɫɓəɫɑɞɝɫ, ɔɝɛɚɗɨɓɟɑɞɝɫ əɑɜɌɢɔɚəɌɗɨəɚ ɔ əɑ 

ɢɑəɔɞɝɫ Ɏɚ ɘəɚɏɔɡ ɣɌɝɞɫɡ ɘɔɜɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɟɐɑɞ ɛɜɌɎɔɗɨəɚ ɝɖɌ- 

ɓɌɞɨ, ɣɞɚ ɍɟɐɟɥɑɑ ɣɑɗɚɎɑɣɑɝɞɎɌ ɔ Ɏɝɑɕ ɛɗɌəɑɞɧ ɓɌɎɔɝɔɞ ɚɞ ɞɚɏɚ, ɖɌɖ ɘɧ 

ɝɘɚɒɑɘ ɛɚɓɌɍɚɞɔɞɨɝɫ ɚɍ ɩɞɚɘ ɢɑəəɚɘ ɔ ɐɑɠɔɢɔɞəɚɘ ɜɑɝɟɜɝɑ. 

ȴəɒɑəɑɜɌɘ ɔ ɩɖɚɗɚɏɌɘ ɛɜɔəɌɐɗɑɒɔɞ ɖɗɪɣɑɎɌɫ ɜɚɗɨ Ɏ ɟɛɜɌɎɗɑəɔɔ 

Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ. ȸɧ ɐɚɗɒəɧ ɘəɚɏɚɘɟ əɌɟɣɔɞɨɝɫ ɐɜɟɏ ɟ ɐɜɟɏɌ, əɑ 

ɞɜɌɞɔɞɨ Ɏɜɑɘɫ ɔ ɜɑɝɟɜɝɧ Ɏɛɟɝɞɟɪ, ɔ əɌɣɌɞɨ ɝɚɎɘɑɝɞəɚ ɐɑɕɝɞɎɚɎɌɞɨ ɐɗɫ 

əɌɤɑɏɚ ɚɍɥɑɏɚ ɍɟɐɟɥɑɏɚ. ȯɜɟɛɛɌ ɛɜɚɠɑɝɝɔɚəɌɗɚɎ ɛɚ Ɏɚɐəɚɕ ɞɑɘɌɞɔ- 

ɖɑ ɔɓ Ɏɚɝɨɘɔ ɟəɔɎɑɜɝɔɞɑɞɚɎ ɜɌɓəɧɡ ɝɞɜɌə: ȿɖɜɌɔəɧ, ȭɑɗɌɜɟɝɔ, ȶɌɓɌɡ- 

ɝɞɌəɌ, ȾɌɐɒɔɖɔɝɞɌəɌ ɔ ȹɚɜɎɑɏɔɔ, Ɏ 2011  ɏɚɐɟ ɜɑɤɔɗɌ əɌɣɌɞɨ ɝɚɎɘɑɝɞəɟɪ 

ɜɌɍɚɞɟ ɛɚ ɚɍɘɑəɟ ɓəɌəɔɫɘɔ ɚɍ ɟɛɜɌɎɗɑəɔɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɔ ɞɑɡəɚ- 

ɗɚɏɔɫɘ ɚɣɔɝɞɖɔ Ɏɚɐɧ, ɐɗɫ ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɚɍɟɣɑəɔɫ ɝɞɟɐɑəɞɚɎ ɛɜɚ- 

ɠɔɗɨəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. ȿəɔɖɌɗɨəɧɕ ɛɜɚɑɖɞ ð ȮɚɐəɌɫ ȯɌɜɘɚəɔɫ ð 

ɜɚɐɔɗɝɫ ɝ ɢɑɗɨɪ ɝɚɏɗɌɝɚɎɌəɔɫ ɟɣɑɍəɧɡ ɛɜɚɏɜɌɘɘ ɛɚ Ɏɚɐəɧɘ ɝɛɑɢɔɌɗɨ- 

əɚɝɞɫɘ Ɏ ɩɞɔɡ ɟəɔɎɑɜɝɔɞɑɞɌɡ. 

ɉɞɚɞ ɟɣɑɍəɔɖ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɜɚɑɖɞɌ 

ȮɚɐəɌɫ ȯɌɜɘɚəɔɫ. ȻɜɚɠɑɝɝɚɜɌ ɔɓ Ɏɚɝɨɘɔ ɟəɔɎɑɜɝɔɞɑɞɚɎ ɜɌɍɚɞɌɗɔ Ɏɘɑɝɞɑ 

ɐɗɫ ɝɚɓɐɌəɔɫ ɟɣɑɍəɔɖɌ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə əɑ ɞɚɗɨɖɚ 

ɝɞɟɐɑəɞɌɘɔ, ɌɝɛɔɜɌəɞɌɘɔ, ɛɜɑɛɚɐɌɎɌɞɑɗɫɘɔ, ɟɣɑəɧɘɔ, ɝɛɑɢɔɌɗɔɝɞɌɘɔ- 

ɛɜɌɖɞɔɖɌɘɔ ɝɞɜɌə-ɟɣɌɝɞəɔɢ, əɚ ɔ əɌ ɘɑɒɐɟəɌɜɚɐəɚɘ ɟɜɚɎəɑ. ȸɧ ɛɚɗɌ- 

ɏɌɑɘ, ɣɞɚ ɩɞɌ ɖəɔɏɌ ð ɢɑəəɚɑ ɐɚɛɚɗəɑəɔɑ ɖ ɟɒɑ ɝɟɥɑɝɞɎɟɪɥɑɕ ɝɛɑɢɔ- 

Ɍɗɨəɚɕ, ɟɣɑɍəɚɕ ɔ ɝɛɜɌɎɚɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ. Ȯ əɑɕ ɞɌɖ ɒɑ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɔəɠɚɜɘɌɢɔɫ ɚ əɑɖɚɞɚɜɧɡ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɌɝɛɑɖɞɌɡ ɜɑɏɔɚ- 

əɚɎ ɔ ɝɞɜɌə, ɣɞɚ ɐɑɗɌɑɞ ɖəɔɏɟ ɢɑəəɚɕ ɐɗɫ ɛɚɗɔɞɔɖɚɎ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɚɎ, 

ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɜɑɤɑəɔɑ əɌɢɔɚəɌɗɨəɧɡ ɔ ɘɑɒɐɟəɌɜɚɐəɧɡ ɛɜɚɍ- 

ɗɑɘ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ɉɞɚɞ ɟɣɑɍəɔɖ ɍɟɐɑɞ ɐɚɝɞɟɛɑə əɌ ɛɫɞɔ ɫɓɧɖɌɡ. ȭɚɗɨ- 

ɤɌɫ ɣɌɝɞɨ ɖəɔɏɔ ɞɌɖ ɒɑ ɍɟɐɑɞ ɐɚɝɞɟɛəɌ Ɏ ɩɗɑɖɞɜɚəəɚɘ ɎɌɜɔɌəɞɑ ɐɗɫ ɚɍɑɝ- 

ɛɑɣɑəɔɫ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. 

ȿɣɑɍəɔɖ ɚɡɎɌɞɧɎɌɑɞ ɞɑɘɧ, ɝɎɫɓɌəəɧɑ ɝ ɟɛɜɌɎɗɑəɔɑɘ Ɏɚɐəɧɘɔ ɜɑ- 

ɝɟɜɝɌɘɔ, Ɍ ɞɌɖɒɑ ɝ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɟɐɌɗɑəɔɫ ɓɌɏɜɫɓəɔɞɑ- 

ɗɑɕ, ɔɝɛɚɗɨɓɟɪɥɔɘɔɝɫ Ɏ ɎɚɐɚɝəɌɍɒɑəɔɔ ɔ Ɏ ɛɜɚɢɑɝɝɌɡ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ 

Ɏɚɐ. ȹɌɤɑɕ ɢɑɗɨɪ ɫɎɗɫɑɞɝɫ ɝɚɓɐɌəɔɑ ɍɚɗɑɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɟɣɑɍəɔɖɌ Ɏ 

ɍɟɐɟɥɑɘ ð ɐɚɍɌɎɗɑəɔɑ ɚɛɔɝɌəɔɫ Ɏɝɑɡ ɘɑɞɚɐɚɎ ɚɣɔɝɞɖɔ Ɏɚɐɧ. 

ȰɌəəɧɕ ɟɣɑɍəɔɖ ɝɚɓɐɌə ɟɝɑɜɐəɧɘ ɞɜɟɐɚɘ ɘəɚɏɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɔɓ 

Ɏɚɝɨɘɔ ɟəɔɎɑɜɝɔɞɑɞɚɎ. ȺɏɜɚɘəɌɫ ɠɔəɌəɝɚɎɌɫ ɛɚɐɐɑɜɒɖɌ ɚɖɌɓɌəɌ ɛɜɌɎɔ- 

ɞɑɗɨɝɞɎɚɘ ȹɚɜɎɑɏɔɔ ɛɚɝɜɑɐɝɞɎɚɘ ȹɚɜɎɑɒɝɖɚɏɚ ɂɑəɞɜɌ ȸɑɒɐɟəɌɜɚɐəɚɏɚ 



 

VIII ǕǶǫǪǮǷǱǴǨǮǫ 

 
ȽɚɞɜɟɐəɔɣɑɝɞɎɌ Ɏ ȺɍɜɌɓɚɎɌəɔɔ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ Ɏɚɛɗɚɞɔɞɨ ɩɞɚɞ ɛɜɚɑɖɞ 

Ɏ ɒɔɓəɨ. 

Ƚɞɟɐɑəɞ Ȯɧ ɔɗɔ ɛɜɚɠɑɝɝɔɚəɌɗ, ɘɧ ɜɌɝɝɣɔɞɧɎɌɑɘ, ɣɞɚ ɩɞɌ ɖəɔɏɌ ɟɝɚ- 

ɎɑɜɤɑəɝɞɎɟɑɞ ȮɌɤɔ ɓəɌəɔɫ ɔ ɟɝɔɗɔɞ ɗɪɍɚɎɨ ɖ Ɏɚɐəɚɕ ɛɜɚɠɑɝɝɔɔ. ȸɧ 

əɌɐɑɑɘɝɫ əɌ ɛɚɝɞɚɫəəɚɑ ɟɗɟɣɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɩɞɚɏɚ ɟɣɑɍəɔɖɌ ɔ ɢɑəɔɘ 

ȮɌɤɔ ɖɚɘɘɑəɞɌɜɔɔ ɔ ɛɜɑɐɗɚɒɑəɔɫ ɛɚ ɩɞɚɘɟ ɛɚɎɚɐɟ. 
 

 
ʀʛʦʨʴ ʄʠʭʘʡʣʦʚʠʯ ɸʩʪʨʝʣʠʥ ʍʘʨʰʘ ʈʘʪʥʘʚʠʨʘ 
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ȮɇȼȬȲȱȹȴȱ 

ȻȼȴȳȹȬȾȱȷɈȹȺȽȾȴ 
 
 
 
 

ȿɣɑɍəɔɖ ɛɚɐɏɚɞɚɎɗɑə ɔəɞɑɜəɌɢɔɚəɌɗɨəɧɘ ɌɎɞɚɜɝɖɔɘ ɖɚɗɗɑɖɞɔ- 

Ɏɚɘ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɟɛɜɌɎɗɑəɔɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ, ɎɚɐɚɛɚɐɏɚɞɚɎɖɑ ɔ 

ɚɣɔɝɞɖɑ ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ɝɚɝɞɌɎɑ: Ȭəɐɜɑɕ ȯɔɜɚɗɨ, ȬəəɌ ȷɔɡɌɣɑɎɌ, ȮɗɌɐɔ- 

ɘɔɜ ȸɌɜɢɟɗɨ, ȯɑəəɌɐɔɕ Ƚɞɚɗɫɜɑəɖɚ, ȱɎɏɑəɔɕ ȯɑɜɌɝɔɘɚɎ, ȳɌɠɌɜ ȼɌɓɧɖɚɎ, 

ȳɌɡɌɜ ȸɌɗɑɢɖɔɕ, ȴɎɌə ȻɚɞɜɌɎəɧɕ, ȴɏɚɜɨ Ȭɝɞɜɑɗɔə, ȴɗɨɫ Ⱦɜɚɘɍɔɢɖɔɕ, 

ȸɌɗɔɖ ȲɑɖɑɑɎ, ȹɌɞɌɗɨɫ ȾɚɗɝɞɚɛɌɗɚɎɌ, ȹɌɞɌɗɨɫ ɀɚɘɔəɌ, ȹɔɖɚɗɌɕ ȯɔɜɚɗɨ, 

Ⱥɗɑɏ Ȱɚɜɘɑɤɖɔə, ȺɗɨɏɌ ȽɌəɏɔəɚɎɌ, ȼɚɘɌə ȽɘɚɞɜɌɑɎ, ɁɌɜɤɌ ȼɌɞəɌɎɔɜɌ 

ɔ ɉɜɖɔə ȺɜɚɗɍɌɑɎ. 

ȹɌɞɌɗɨɫ ȾɚɗɝɞɚɛɌɗɚɎɌ, ȺɗɨɏɌ ȽɌəɏɔəɚɎɌ ɔ ȴɜɔəɌ ȶɚɝɚɏɔəɌ ɛɜɚɎɚ- 

ɐɔɗɔ ɚɛɑɜɌɞɔɎəɟɪ ɜɑɐɌɖɢɔɪ ɞɑɖɝɞɚɎ, ɔ ɌəɌɗɔɓ Ɏɝɑɡ ɘɌɞɑɜɔɌɗɚɎ, ɛɜɑɐɚɝ- 

ɞɌɎɗɑəəɧɡ ɖɚɘɌəɐɚɕ ɚɝəɚɎəɧɡ ɌɎɞɚɜɚɎ. ȴɏɚɜɨ Ȭɝɞɜɑɗɔə ɔ ɁɌɜɤɌ ȼɌɞəɌ- 

ɎɔɜɌ ɫɎɗɫɪɞɝɫ ɜɑɐɌɖɞɚɜɌɘɔ ɩɞɚɕ ɖəɔɏɔ. 

Ƚɑɜɏɑɕ ɄɔɕɖɌ ɔ ȽɞɔɌə Ƚɑɝɝɔɚə ɚɞɠɚɜɘɌɞɔɜɚɎɌɗɔ ɜɔɝɟəɖɔ Ɏ ɟɣɑɍ- 

əɔɖɑ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȹɌɞɌɗɨɫ ȽɔɎɣɑəɖɚ, ȶɌɫ ȭɔəɏ ɔ ȷɑɗɟɘ ȸɌəɌɘɛɑɜɟɘɌ 

ɝɚɐɑɕɝɞɎɚɎɌɗɔ Ɏ ɔɝɛɜɌɎɗɑəɔɔ ɚɤɔɍɚɖ ɔ ɗɚɏɔɝɞɔɖɑ. ȴɓɐɌɞɑɗɨɝɞɎɚ òȹɔɖɌ- 

ɂɑəɞɜó ɛɚɐɏɚɞɚɎɔɗɚ ɟɣɑɍəɔɖ ɖ ɚɖɚəɣɌɞɑɗɨəɚɘɟ ɎɌɜɔɌəɞɟ, ɖɚɞɚɜɧɕ Ȯɧ 

ɝɑɕɣɌɝ ɐɑɜɒɔɞɑ Ɏ ɜɟɖɌɡ. 

ȯɜɔɐ-ȬɜɩəɐɌɗ-ɊȹȱȻ, ȱɎɜɚɛɑɕɝɖɚɑ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɌɏɑəɞɝɞɎɚ (EEA), 

əɑɖɚɞɚɜɧɑ əɌɢɔɚəɌɗɨəɧɑ ɌɏɑəɞɝɞɎɌ ɔ ɌɏɑəɞɝɞɎɌ ȺȺȹ, Ɍ ɞɌɖɒɑ ɘəɚɏɔɑ 

ɐɜɟɏɔɑ ɚɜɏɌəɔɓɌɢɔɔ ɗɪɍɑɓəɚ ɛɚɓɎɚɗɔɗɔ əɌɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔɡ ɜɔɝɟəɖɔ 

ɔ ɐɜɟɏɔɑ ɘɌɞɑɜɔɌɗɧ Ɏ ɩɞɚɘ ɟɣɑɍəɔɖɑ. Ƚɑɜɏɑɕ ɄɔɕɖɌ ɛɚɐɏɚɞɚɎɔɗ ɐɔɓɌɕə 

ɚɍɗɚɒɖɔ ɛɚ ɠɚɞɚɏɜɌɠɔɫɘ Ɋɜɔɫ ȶɌɗɌɤəɔɖɚɎa. 

ȭɚɜɐ ȹɑɖɌɗəɐ ɔ ɖɚɗɗɑɏɔ ɔɓ ȹɚɜɎɑɒɝɖɚɏɚ ɂɑəɞɜɌ ȸɑɒɐɟəɌɜɚɐəɚɏɚ 

ȽɚɞɜɟɐəɔɣɑɝɞɎɌ Ɏ ȺɍɜɌɓɚɎɌəɔɔ (SIU) ɚɜɏɌəɔɓɚɎɌɗɔ ɛɜɚɏɜɌɘɘɟ ȱɎɜɌɓɔɫ 

ɔ ɚɖɌɓɌɗɔ ɥɑɐɜɟɪ ɠɔəɌəɝɚɎɟɪ ɛɚɐɐɑɜɒɖɟ Ɏɝɑɏɚ ɛɜɚɑɖɞɌ ɛɜɔ ɛɚɐɐɑɜɒɖɑ 

ɛɜɌɎɔɞɑɗɨɝɞɎɌ ȹɚɜɎɑɏɔɔ. 

ȬɗɘɌɏɟɗɨ ȶɌɐɔɜɍɌɑɎɌ, ȮɗɌɐɔɘɔɜ ȶɟɗɔɖɚɎɔɣ, ȰɌɗɑɜɒɚə ɁɚɐɒɔɍɌɑɎ, 

ȰɒɌɘɤɑɐ ɄɑɜɘɌɞɚɎ, ȷɌɟɜɌ ȬɕɖɚɓɚɎɌ, ȹɌɞɌɗɔɫ ɀɚɘɔəɌ, ȼɌɦəɚ Ⱦɟɜɝɟə- 

ɍɚɑɎɌ ɔ ȼɚɘɌə ȽɘɚɞɜɌɑɎ ɝɚɐɑɕɝɞɎɚɎɌɗɔ Ɏ ɛɑɜɑɎɚɐɑ ɖəɔɏɔ ɝ ɜɟɝɝɖɚɏɚ əɌ 

ɟɖɜɌɔəɝɖɔɕ, ɍɑɗɚɜɟɝɝɖɔɕ, ɖɌɓɌɡɝɖɔɕ ɔ ɞɌɐɒɔɖɝɖɔɕ ɫɓɧɖɔ. 

ȹɑɖɚɞɚɜɧɑ ɘɌɞɑɜɔɌɗɧ, Ɏɖɗɪɣɑəəɧɑ Ɏ ɩɞɚɞ ɟɣɑɍəɔɖ, ɍɧɗɔ ɛɜɑɐɚɝ- 

ɞɌɎɗɑəɧ ɝɞɟɐɑəɞɌɘɔ, ɘɌɏɔɝɞɜɌɘɔ ɔ ɌɝɛɔɜɌəɞɌɘɔ, ɖɚɞɚɜɧɑ ɛɜɚɎɚɐɔɗɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ Ɏɚɐəɚɕ ɞɑɘɌɞɔɖɑ. 

ȸəɚɏɔɑ ɝɛɑɢɔɌɗɔɝɞɧ Ɏəɑɝɗɔ ɢɑəəɧɕ ɎɖɗɌɐ Ɏ Ɏɚɛɗɚɥɑəɔɑ ɩɞɚɏɚ 

ɟɣɑɍəɔɖɌ Ɏ ɜɑɌɗɨəɚɝɞɨ, ɔ ɘɧ ɝɚɒɌɗɑɑɘ, ɣɞɚ əɑ ɔɘɑɑɘ Ɏɚɓɘɚɒəɚɝɞɔ ɟɛɚ- 

ɘɫəɟɞɨ ɔɡ Ɏɝɑɡ ɗɔɣəɚ. ȸɧ ɢɑəɔɘ ɎɖɗɌɐ əɌɤɔɡ ɖɚɗɗɑɏ Ɏ ɩɞɚɞ ɛɜɚɑɖɞ ɔɓ 

ɝɗɑɐɟɪɥɔɡ ɟəɔɎɑɜɝɔɞɑɞɚɎ: 

 
Å ȹɌɢɔɚəɌɗɨəɧɕ ɞɑɡəɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ȿɖɜɌɔəɧ òȶɔɑɎɝɖɔɕ Ȼɚɗɔ- 

ɞɑɡəɔɣɑɝɖɔɕ ȴəɝɞɔɞɟɞó, ȶɔɑɎ, ȿɖɜɌɔəɌ; 

Å ȹɚɜɎɑɒɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɑɝɞɑɝɞɎɑəəɧɡ əɌɟɖ, Ⱥɝ, ȹɚɜɎɑɏɔɫ; 



 

X ǈȁǶǦǬǫǳǮǫ ǵǶǮǭǳǦǸǫǱȂǳǴǷǸǮ 

 
Å ȭɑɗɚɜɟɝɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ, ȸɔəɝɖ, 

ȭɑɗɌɜɟɝɨ; 

Å ȯɚɜəɚ-ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɔɕ ɔəɝɞɔɞɟɞ ȾɌɐɒɔɖɔɝɞɌəɌ, ɃɖɌɗɚɎɝɖ, ȾɌɐɒɔ- 

ɖɔɝɞɌə; 

Å ȹɌɢɔɚəɌɗɨəɧɕ ɟəɔɎɑɜɝɔɞɑɞ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɔ ɛɜɔɜɚɐɚɛɚɗɨɓɚɎɌəɔɫ, 

ȼɚɎəɚ, ȿɖɜɌɔəɌ; 

Å ȿɖɜɌɔəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɡɔɘɔɖɚ-ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ, 

ȰəɑɛɜɚɛɑɞɜɚɎɝɖ, ȿɖɜɌɔəɌ; 

Å ɃɑɜɖɌɝɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ, ɃɑɜɖɌɝɝɧ, 

ȿɖɜɌɔəɌ; 

Å Ɋɒəɚ-ȶɌɓɌɡɝɞɌəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȸ. ȬɟɩɓɚɎɌ, 

Ʉɧɘɖɑəɞ, ȶɌɓɌɡɝɞɌə; 

 
ȼɑɌɗɔɓɌɢɔɫ ɩɞɚɏɚ ɟɣɑɍəɔɖɌ ɝɞɌɗɌ Ɏɚɓɘɚɒəɚɕ ɍɗɌɏɚɐɌɜɫ Ȼɜɚɑɖɞɟ Ȯɚɐ- 

əɌɫ ȯɌɜɘɚəɔɫ, ɖɚɞɚɜɧɕ ɍɧɗ ɔəɔɢɔɔɜɚɎɌə ɛɜɚɠɑɝɝɚɜɌɘɔ ɁɌɜɤɚɕ ȼɌɞəɌ- 

ɎɔɜɌ ɔ ȴɏɚɜɑɘ Ȭɝɞɜɑɗɔəɧɘ. ȼɚɘɌə ȽɘɚɞɜɌɑɎ ɖɚɚɜɐɔəɔɜɚɎɌɗ ȱɎɜɌɓɔɕ- 

ɝɖɚɑ ɝɚɞɜɟɐəɔɣɑɝɞɎɚ ɛɜɚɑɖɞɌ ɛɜɔ əɑɛɜɑɜɧɎəɚɕ ɛɚɐɐɑɜɒɖɑ ȸɔɡɌɔɗɌ ȭɟɜ- 

ɘɔɝɞɜɌ, ɜɑɖɞɚɜɌ ȿɖɜɌɔəɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɡɔɘɔɖɚ-ɞɑɡəɚɗɚɏɔɣɑ- 

ɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, ȰəɑɛɜɚɛɑɞɜɚɎɝɖ. 

ȸɧ ɞɌɖɒɑ ɍɗɌɏɚɐɌɜɔɘ Ɏɝɑɡ ɖɚɗɗɑɏ ɛɜɚɑɖɞɌ ȮɚɐəɌɫ ȯɌɜɘɚəɔɫ, ɖɚɞɚ- 

ɜɧɑ Ɏəɑɝɗɔ ɝɎɚɕ ɎɖɗɌɐ Ɏ ɟɝɛɑɡ ɩɞɚɏɚ ɟɣɑɍəɔɖɌ, Ɏ ɞɚɘ ɣɔɝɗɑ Ȭəɐɜɑɕ ȯɜɚ- 

ɘɧɖɚ, ȬɜɎɑ ɁɑɕɝɞɌɐ, ȷɪɐɘɔɗɌ ȱɥɑəɖɚ ɔ ȸɟɓɌɠɌɜ ɊəɟɝɚɎ. 

ȬɎɞɚɜɧ ɛɜɔɓəɌɞɑɗɨəɧ ɜɑɢɑəɓɑəɞɌɘ ɓɌ ɛɜɚɝɘɚɞɜ ɜɟɖɚɛɔɝɔ ɔ ɝɐɑɗɌə- 

əɧɑ ɛɜɔ ɩɞɚɘ ɢɑəəɧɑ ɓɌɘɑɣɌəɔɫ ɔ ɜɑɖɚɘɑəɐɌɢɔɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɝ ɍɗɌɏɚ- 

ɐɌɜəɚɝɞɨɪ ɛɜɔəɫɞɧ. ȬɎɞɚɜɧ ɎɧɜɌɒɌɪɞ ɍɗɌɏɚɐɌɜəɚɝɞɨ Ⱦ.ȱ. ȸɔɞɣɑəɖɚ, 

Ȭ.ȶ. ȳɌɛɚɗɨɝɖɚɘɟ ɓɌ ɛɚɘɚɥɨ Ɏ ɛɚɐɍɚɜɑ ɘɌɞɑɜɔɌɗɚɎ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɔ. 

Ȯɝɑɘ ȮɌɘ, ɖɞɚ ɝɛɚɝɚɍɝɞɎɚɎɌɗ ɩɞɚɘɟ ɔɓɐɌəɔɪ ɜɌɓɗɔɣəɧɘɔ ɝɛɚɝɚ- 

ɍɌɘɔ, ɚɏɜɚɘəɌɫ ɍɗɌɏɚɐɌɜəɚɝɞɨ ɓɌ ȮɌɤɑ ɟɣɌɝɞɔɑ Ɏ ɛɚɐɏɚɞɚɎɖɑ ɟɣɑɍəɔɖɌ. 

ȹɌɐɑɑɘɝɫ, ɣɞɚ ɛɜɚɎɑɐɑəəɌɫ ɌɎɞɚɜɝɖɔɘ ɖɚɗɗɑɖɞɔɎɚɘ ɜɌɍɚɞɌ ɍɟɐɑɞ ɚɢɑ- 

əɑəɌ Ɏɝɑɘɔ ɣɔɞɌɞɑɗɫɘɔ! 



 

ȮȽȾȿȻȷȱȹȴȱ 
 
 
 
 
 

 
ɺʦʜʘ ï ʚʦʪ ʧʝʨʚʦʦʩʥʦʚʘ ʚʩʝʛʦ ʩʫ ʝɦʛʦ. ʀʟ 

ʚʦʜʳ ʚʝɦ ʠ ʟʘʨʦʞʜʘʁʪʩ̫ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʠ ʚ ʥʝʝ ʧʨʝʚʨʘɦʘ ʪʁʩ̫ ʧʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ 

ʫʥʠʯʪʦʞʝʥʠʠ, ʧʨʠʯʝʤ ʧʝʨʚʦʦʩʥʦʚʘ ʦʩʪʘ- 

ʝʪʩ̫ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʝʝ 

ʩʦʩʪʦ̫ ʥʠʷ. 

ɀɌɗɑɝ ȸɔɗɑɞɝɖɔɕ 

(VIIðVI Ɏɑɖ ɐɚ əɚɎɚɕ ɩɜɧ) 
 

Ȯɚ Ɏɝɑɕ Ɏɝɑɗɑəəɚɕ ɝɗɚɒəɚ əɌɕɞɔ ɍɚɗɑɑ ɟəɔɖɌɗɨəɧɕ ɠɑəɚɘɑə, əɑ- 

ɒɑɗɔ ɎɚɐɌ. ȻɜɔəɔɘɌɫ ɜɌɓɗɔɣəɧɑ ɠɚɜɘɧ ɔ ɚɍɗɌɐɌɫ ɍɑɝɖɚəɑɣəɧɘ ɘəɚ- 

ɒɑɝɞɎɚɘ ɝɎɚɕɝɞɎ, ɚəɌ ɞɑɘ ɔɗɔ ɔəɧɘ ɚɍɜɌɓɚɘ Ɏɗɔɫɑɞ əɌ əɌɤɟ ɒɔɓəɨ, 

ɛɑɜɎɚɔɝɞɚɣəɔɖɚɘ ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ. ȮɚɐɌ ɝɛɚɝɚɍəɌ ɝɚɓɐɌɎɌɞɨ, ɜɌɎəɚ ɖɌɖ 

ɔ ɜɌɓɜɟɤɌɞɨ; ɍɧɞɨ ɔɝɞɚɣəɔɖɚɘ ɖɌɖ ɖɜɑɛɖɚɏɚ ɓɐɚɜɚɎɨɫ, ɞɌɖ ɔ ɚɛɌɝəɧɡ 

ɍɚɗɑɓəɑɕ; ɚɣɔɥɌɞɨ ɞɑɗɚ, ɜɌɓɟɘ ɔ ɐɟɡ, əɚ Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ əɑɝɞɔ ɝɘɑɜɞɨ. 

ȹɑɟɐɔɎɔɞɑɗɨəɚ, ɣɞɚ ɑɥɑ ɛɜɑɐɖɔ ɘəɚɏɔɡ əɌɜɚɐɚɎ ɛɚɣɔɞɌɗɔ Ɏɚɐɟ ɖɌɖ 

ɍɚɒɑɝɞɎɚ, ɛɑɜɑɐɌɎɌɫ ɞɜɌɐɔɢɔɔ ɏɗɟɍɚɖɚɏɚ ɟɎɌɒɑəɔɫ ɖ əɑɕ ɔɓ ɛɚɖɚɗɑəɔɫ 

Ɏ ɛɚɖɚɗɑəɔɑ. Ƚ ɝɌɘɚɏɚ ɜɚɒɐɑəɔɫ ɗɪɐɔ ɛɜɔɟɣɌɗɔɝɨ ɢɑəɔɞɨ Ɏɚɐɟ, əɑ ɏɚ- 

Ɏɚɜɔɞɨ Ɏɍɗɔɓɔ əɑɑ ɍɜɌəəɧɡ ɝɗɚɎ, əɑ ɚɝɖɎɑɜəɫɞɨ ɑɑ. Ƀɞɚɍɧ əɌɛɔɞɨɝɫ, 

ɘɟɒɣɔəɧ ɝəɔɘɌɗɔ Ɏ ɓəɌɖ ɛɚɣɞɑəɔɫ, ɖɌɖ ɔ ɛɑɜɑɐ ɡɗɑɍɚɘ, ɏɚɗɚɎəɚɕ ɟɍɚɜ, 

Ɍ ɒɑəɥɔəɧ əɌɐɑɎɌɗɔ ɣɔɝɞɚɑ ɛɗɌɞɨɑ, ɝɚɍɔɜɌɫɝɨ ɛɚ Ɏɚɐɟ. ɉɞɔ ɐɑɕɝɞɎɔɫ 

ɍɧɗɔ ɞɌɖ ɒɑ ɑɝɞɑɝɞɎɑəəɧ, ɖɌɖ Ɏɐɚɡ ɔ Ɏɧɐɚɡ. 

Ƚɑɏɚɐəɫ ɒɑ ɘɧ Ɏɝɑ ɍɚɗɨɤɑ ɎɚɝɛɜɔəɔɘɌɑɘ Ɏɚɐɟ ɖɌɖ ɐɚɗɒəɚɑ, ɓəɌɫ, 

ɣɞɚ ɚəɌ ɎɝɑɏɐɌ ɜɫɐɚɘ. ȶɌɒɑɞɝɫ, ɣɞɚ ɞɌɖ ɍɟɐɑɞ ɎɝɑɏɐɌ, Ɏɑɐɨ Ɏɝɑɘ ɔɓɎɑɝɞ- 

əɚ, ɣɞɚ ɍɚɗɑɑ ɐɎɟɡ ɞɜɑɞɑɕ ɛɚɎɑɜɡəɚɝɞɔ ȳɑɘɗɔ ɓɌəɔɘɌɑɞ ɎɚɐɌ. Ȯɚɞ ɞɚɗɨ- 

ɖɚ ɛɜɔɏɚɐəɚɕ ɐɗɫ ɛɔɞɨɫ ð Ɏɝɑɏɚ ɚɖɚɗɚ ɚɐəɚɏɚ ɛɜɚɢɑəɞɌ, ɐɌ ɔ ɩɞɌ ɢɔɠɜɌ 

əɑɟɖɗɚəəɚ ɟɘɑəɨɤɌɑɞɝɫ. 

ȮɚɐɌ ð ɐɜɌɏɚɢɑəəɧɕ, Ɍ Ɏɑɜəɑɑ ð ɍɑɝɢɑəəɧɕ, ɐɌɜ ɛɜɔɜɚɐɧ, ɚɍɑɝɛɑɣɔ- 

ɎɌɪɥɔɕ ɝɟɥɑɝɞɎɚɎɌəɔɑ Ɏɝɑɏɚ ɒɔɎɚɏɚ ɔ ɝɌɘɚɕ ɒɔɓəɔ əɌ ȳɑɘɗɑ. Ȱɑɕɝɞ- 

Ɏɔɞɑɗɨəɚ, ɓəɌɣɑəɔɑ Ɏɚɐɧ ɐɗɫ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɒɔɓəɔ əɌ ȳɑɘɗɑ ɛɑɜɑɚɢɑ- 

əɔɞɨ əɑɎɚɓɘɚɒəɚ. ȿɣɑəɧɑ ɝɣɔɞɌɪɞ, ɣɞɚ ɔɘɑəəɚ ȸɔɜɚɎɚɕ ɚɖɑɌə ɫɎɗɫɑɞɝɫ 

ɖɚɗɧɍɑɗɨɪ ɒɔɓəɔ. ȹɑ ɝɗɟɣɌɕəɚ ȬəɞɟɌə ɐɑ Ƚɑəɞ-ɉɖɓɪɛɑɜɔ əɌɛɔɝɌɗ ɚ 

Ɏɚɐɑ: òȹɑɗɨɓɫ ɝɖɌɓɌɞɨ, ɣɞɚ ɞɧ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɒɔɓəɔ: ɞɧ ð ɝɌɘɌ ɒɔɓəɨ... 

Ⱦɧ ɝɌɘɚɑ ɍɚɗɨɤɚɑ ɍɚɏɌɞɝɞɎɚ Ɏ ɘɔɜɑ!ó 

ȮɚɐɌ əɌ ɛɜɚɞɫɒɑəɔɔ ɞɧɝɫɣɑɗɑɞɔɕ ɛɚɔɗɌ ɔ ɖɚɜɘɔɗɌ ɣɑɗɚɎɑɣɑɝɞɎɚ. 

ȺəɌ ɛɚɓɎɚɗɫɑɞ ɚɝɎɌɔɎɌɞɨ əɚɎɧɑ ɓɑɘɗɔ ɔ ɓɌɝɞɌɎɗɫɑɞ ɢɎɑɝɞɔ ɛɟɝɞɧəɔ. 

ɂɔɎɔɗɔɓɌɢɔɔ ȱɏɔɛɞɌ, Ƚɜɑɐəɑɕ Ȭɓɔɔ, ȴəɐɔɔ ɔ ɘəɚɏɔɡ ɐɜɟɏɔɡ ɜɑɏɔɚəɚɎ 

ȳɑɘɗɔ ɜɌɓɎɔɎɌɗɔɝɨ ɍɗɌɏɚɐɌɜɫ ɝɚɎɑɜɤɑəəɧɘ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɝɔɝɞɑɘɌɘ 

ɎɚɐɚɝəɌɍɒɑəɔɫ. Ȯɚɐəɧɑ ɛɟɞɔ ɚɍɦɑɐɔəɫɗɔ əɌɜɚɐɧ ɔ ɘɌɞɑɜɔɖɔ, ɐɌɎɌɗɔ ɔ 

ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɚɎɑɜɤɌɞɨ Ɏɑɗɔɖɔɑ ɏɑɚɏɜɌɠɔɣɑɝɖɔɑ ɚɞɖɜɧɞɔɫ. ȮɚɐɌ 

ɛɜɔəɌɐɗɑɒɔɞ ɖ ɞɑɘ Ɏɑɗɔɖɔɘ ɝɞɔɡɔɫɘ ɛɜɔɜɚɐɧ, ɖɚɞɚɜɧɑ ɝ ɐɜɑɎəɔɡ Ɏɜɑ- 
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ɘɑə ɛɚɜɌɒɌɗɔ ɎɚɚɍɜɌɒɑəɔɑ ɗɪɐɑɕ. Ⱥəɔ Ɏɔɐɑɗɔ Ɏ əɑɕ ɛɑɜɎɚɚɝəɚɎɟ Ɏɝɑɏɚ 

ɝɟɥɑɝɞɎɟɪɥɑɏɚ əɌ ȳɑɘɗɑ, ɑɕ ɛɚɖɗɚəɫɗɔɝɨ ɖɌɖ Ɏɝɑɘɚɏɟɥɑɘɟ ɍɚɒɑɝɞɎɟ, 

ɐɌɜɟɪɥɑɘɟ ɒɔɓəɨ, ɑɑ ɍɚɫɗɔɝɨ, ɖɌɖ əɑɎɑɐɚɘɟɪ ɔ ɚɛɌɝəɟɪ ɝɔɗɟ, ɑɕ ɛɜɔ- 

ɛɔɝɧɎɌɗɔ ɘɌɏɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ. ȿ ɚɞɎɌɒəɧɡ ɘɚɜɑɡɚɐɚɎ ɐɜɑɎəɚɝɞɔ ð 

ɏɜɑɖɚɎ ɍɚɏ ɘɚɜɫ Ȼɚɝɑɕɐɚə ɝɣɔɞɌɗɝɫ Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɖɚɗɑɍɌɞɑɗɑɘ ȳɑɘɗɔ. 

Ȯ ɛɜɑɐɌəɔɫɡ ɚ ɏɔɍɑɗɔ ɗɑɏɑəɐɌɜəɚɕ ȬɞɗɌəɞɔɐɧ ɩɗɗɔəɝɖɌɫ ɘɔɠɚɗɚɏɔɫ ɝɎɫ- 

ɓɧɎɌɗɌ ɘɚɏɟɣɔɑ ɝɔɗɧ ȳɑɘɗɔ ɔ ɘɚɜɫ, ɚɛɚɗɣɔɎɤɔɑɝɫ əɌ ɣɑɗɚɎɑɖɌ ɛɚ Ɏɚɗɑ 

ɜɌɓɏəɑɎɌəəɧɡ ɍɚɏɚɎ. ȳɑɘɗɑɞɜɫɝɑəɔɫ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɖɌɞɌɝɞɜɚɠɔ- 

ɣɑɝɖɔɘɔ əɌɎɚɐəɑəɔɫɘɔ, ɝɞɔɜɌɗɔ ɝ ɗɔɢɌ ȳɑɘɗɔ ɐɜɑɎəɔɑ ɢɔɎɔɗɔɓɌɢɔɔ. 

ȴ ɞɑɘ əɑ ɘɑəɑɑ ɚəɔ ɝəɚɎɌ ɔ ɝəɚɎɌ ɎɚɓəɔɖɌɗɔ əɌ ɘɚɜɝɖɔɡ ɛɚɍɑɜɑɒɨɫɡ 

ɔɗɔ Ɏ ɐɚɗɔəɌɡ ɜɑɖ. 

Ƚ ɐɌɎəɔɡ Ɏɜɑɘɑə ɎɚɐɌ ɝɗɟɒɔɗɌ ɐɗɫ ɓɌɥɔɞɧ ɚɞ ɎɜɌɏɚɎ. ȼɑɖɔ ɝɗɟɒɔɗɔ 

ɑɝɞɑɝɞɎɑəəɧɘɔ ɜɟɍɑɒɌɘɔ ɘɑɒɐɟ ɏɚɝɟɐɌɜɝɞɎɌɘɔ ɔ ɚɞɐɑɗɨəɧɘɔ ɎɗɌɐɑ- 

əɔɫɘɔ. 

ȸɧ əɑ ɛɜɚɝɞɚ əɑ ɘɚɒɑɘ ɛɜɚɒɔɞɨ ɍɑɓ Ɏɚɐɧ, əɚ ɔ ɝɌɘɔ ɝɚɝɞɚɔɘ ɔɓ 

Ɏɚɐɧ. Ⱦɑɗɚ Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ ɝɚɐɑɜɒɔɞ ~65%  Ɏɚɐɧ, Ɍ ɚɜɏɌəɔɓɘ əɚɎɚ- 

ɜɚɒɐɑəəɚɏɚ ð ɐɚ 75%.  ɉɞɚ ɒɑ ɘɚɒəɚ ɝɖɌɓɌɞɨ ɔ ɛɜɚ ɒɔɎɚɞəɧɕ ɔ ɜɌɝɞɔɞɑɗɨ- 

əɧɕ ɘɔɜ. ȹɌɤɌ ɓɌɎɔɝɔɘɚɝɞɨ ɚɞ Ɏɚɐɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɑɒɐɑ Ɏɝɑɏɚ əɑɚɍɡɚ- 

ɐɔɘɚɝɞɨɪ ɛɚɝɞɚɫəəɚ ɛɚɐɐɑɜɒɔɎɌɞɨ ɔ ɚɍəɚɎɗɫɞɨ ɑɑ ɓɌɛɌɝɧ Ɏ ɚɜɏɌəɔɓɘɑ, 

ɛɚɞɜɑɍɗɫɫ Ɏ ɝɟɞɖɔ əɑ ɘɑəɑɑ 2ð3 ɗɔɞɜɚɎ. Ȱɗɫ ɛɚɐɐɑɜɒɌəɔɫ əɚɜɘɌɗɨəɚɕ 

ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ ɣɑɗɚɎɑɣɑɝɖɚɘɟ ɞɑɗɟ ɞɜɑɍɟɑɞɝɫ Ɏɚɐɧ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

Ɏ 2 ɜɌɓɌ ɍɚɗɨɤɑ ɛɚ Ɏɑɝɟ, ɣɑɘ ɛɔɥɔ. ȺɍɑɓɎɚɒɔɎɌəɔɑ ɚɜɏɌəɔɓɘɌ əɌ 10%  

ɟɒɑ ɚɛɌɝəɚ, Ɍ 25%  ð ɝɘɑɜɞɑɗɨəɚ ɐɗɫ ɣɑɗɚɎɑɖɌ; əɑ ɟɐɔɎɔɞɑɗɨəɚ, ɣɞɚ ɍɑɓ 

ɛɔɥɔ ɣɑɗɚɎɑɖ ɘɚɒɑɞ ɒɔɞɨ əɑɝɖɚɗɨɖɚ əɑɐɑɗɨ, ɞɚɏɐɌ ɖɌɖ ɍɑɓ Ɏɚɐɧ ɚə ɛɚ- 

ɏɔɍɌɑɞ ɣɑɜɑɓ 2ð3 ɐəɫ. 

ȮɚɐɌ ɝɚɛɟɞɝɞɎɟɑɞ ɣɑɗɚɎɑɖɟ Ɏɝɪ ɑɏɚ ɒɔɓəɨ, ɚɞ ɛɑɜɎɚɏɚ ɐɚ ɛɚɝɗɑɐ- 

əɑɏɚ ɐəɫ. ȺəɌ ɖɚɜɘɔɞ ɔ ɛɚɔɞ, ɏɜɑɑɞ ɔ ɚɡɗɌɒɐɌɑɞ. ȭɑɓ əɑɑ əɑ ɚɍɡɚɐɔɞɝɫ 

əɔ ɚɐəɌ ɚɍɗɌɝɞɨ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ: Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɒɔɓəɔ ɣɑɗɚɎɑɖɌ 

ɎɚɐɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɛɔɞɨɫ, ɛɜɔɏɚɞɚɎɗɑəɔɫ ɛɔɥɔ, ɟɐɚɎɗɑɞɎɚɜɑəɔɫ 

ɝɌəɔɞɌɜəɚ-ɏɔɏɔɑəɔɣɑɝɖɔɡ ɛɚɞɜɑɍəɚɝɞɑɕ. ȮɚɐɌ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɜɑɌɗɔ- 

ɓɌɢɔɔ ɍɑɝɣɔɝɗɑəəɚɏɚ ɘəɚɒɑɝɞɎɌ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɎɧɜɌɥɔɎɌ- 

əɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ ɔ ɐɗɫ ɛɑɜɑɜɌɍɚɞɖɔ ɑɑ Ɏ ɛɜɚɐɟɖɞɧ 

ɛɚɞɜɑɍɗɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɑɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɏɐɑ ɚəɌ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɖ ɝɧɜɨɑ, ɜɑɌɏɑəɞ, ɜɌɝɞɎɚɜɔɞɑɗɨ, ɐɔɝɛɑɜɝɔɚəəɌɫ ɝɜɑɐɌ, 

ɞɑɛɗɚəɚɝɔɞɑɗɨ, ɛɜɚɘɧɎɚɣəɚɑ ɝɜɑɐɝɞɎɚ ɔ ɐɜ. 

Ȼɚɞɜɑɍɗɑəɔɑ Ɏɚɐɧ əɑɛɜɑɜɧɎəɚ ɜɌɝɞɑɞ. ȹɑɟɐɔɎɔɞɑɗɨəɚ, ɣɞɚ ɛɜɚɍɗɑɘɌ 

Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɫ ɍɧɝɞɜɚɜɌɝɞɟɥɑɏɚ əɌɝɑɗɑəɔɫ ɛɗɌəɑɞɧ ɝɞɌɗɌ ɚɐəɚɕ ɔɓ 

ɚɝəɚɎəɧɡ ɘɔɜɚɎɧɡ ɛɜɚɍɗɑɘ. ȱɝɗɔ ɜɌəɨɤɑ ɎɚɐɌ ɝɣɔɞɌɗɌɝɨ ɍɑɝɛɗɌɞəɧɘ ɔ 

əɑɔɝɞɚɥɔɘɧɘ ɐɌɜɚɘ ɛɜɔɜɚɐɧ, ɞɚ ɝɑɕɣɌɝ ɣɑɗɚɎɑɣɑɝɞɎɚ ɝɑɜɨɑɓəɚ ɓɌɐɟɘɧ- 

ɎɌɑɞɝɫ əɌɐ ɫɎɝɞɎɑəəɚɕ ɔɝɣɑɜɛɌɑɘɚɝɞɨɪ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ. ȹɌɗɔɣɔɑ 

əɑ ɛɜɚɝɞɚ Ɏɚɐɧ, ɖɌɖ ɞɌɖɚɎɚɕ, Ɍ ɔɘɑəəɚ ɖɌɣɑɝɞɎɑəəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɐɗɫ 

ɝɚɎɜɑɘɑəəɚɏɚ ɣɑɗɚɎɑɖɌ ð ɚɐəɌ ɔɓ ɚɝəɚɎəɧɡ əɌɔɍɚɗɑɓəɑɕɤɔɡ ɛɜɚɍɗɑɘ 

əɌɤɑɕ ɢɔɎɔɗɔɓɌɢɔɔ. ȳɌɛɌɝɧ ɛɜɑɝəɚɕ Ɏɚɐɧ əɌ ɛɗɌəɑɞɑ ɣɜɑɓɎɧɣɌɕəɚ ɚɏɜɌ- 

əɔɣɑəɧ, ɔ ɟɒɑ ɝɑɏɚɐəɫ Ɏɚ ɘəɚɏɔɡ ɜɌɕɚəɌɡ ɓɑɘəɚɏɚ ɤɌɜɌ ɚɥɟɥɌɑɞɝɫ ɑɑ 

ɐɑɠɔɢɔɞ. ɉɖɝɛɑɜɞɧ ɛɜɚɏəɚɓɔɜɟɪɞ, ɣɞɚ ɐɚ 2025  ɏɚɐɌ əɑɡɎɌɞɖɌ ɛɜɑɝəɚɕ 

Ɏɚɐɧ ɛɔɞɨɑɎɧɡ ɖɚəɐɔɢɔɕ Ɏ ɝɞɜɌəɌɡ ɝ Ɏɧɝɚɖɔɘɔ ɞɑɘɛɌɘɔ ɜɌɓɎɔɞɔɫ ɟɎɑ- 

ɗɔɣɔɞɝɫ əɌ 50%,  Ɏ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ ð əɌ 18% . Ȯ 2030  ɏɚɐɟ ɚɞ əɑɐɚɝɞɌɞɖɌ 

ɛɜɑɝəɚɕ Ɏɚɐɧ ɍɟɐɑɞ ɝɞɜɌɐɌɞɨ 47%, Ɍ ɖ 2050  ɏɚɐɟ ð 2/3  əɌɝɑɗɑəɔɫ ɛɗɌəɑɞɧ. 



 

ǈǷǸǹǵǱǫǳǮǫ XIII 

 
ȶɌɖ ɟɞɎɑɜɒɐɌɪɞ ɌɎɞɚɜɔɞɑɞəɧɑ ɛɚɗɔɞɔɖɔ, ɑɝɗɔ Ɏ ɍɟɐɟɥɑɘ ɔ ɍɟɐɟɞ ɘɑɒ- 

ɏɚɝɟɐɌɜɝɞɎɑəəɧɑ Ɏɚɕəɧ, ɞɚ ɩɞɚ ɍɟɐɟɞ Ɏɚɕəɧ ɓɌ ɔɝɞɚɣəɔɖɔ ɛɜɑɝəɚɕ Ɏɚɐɧ. 

Ȯ ɝɎɫɓɔ ɝ ɛɚɝɞɚɫəəɚ ɟɡɟɐɤɌɪɥɑɕɝɫ ɝɔɞɟɌɢɔɑɕ ɝ ɛɜɑɝəɚɕ Ɏɚɐɚɕ Ɏ ɘɔɜɑ 

ȽɚɎɑɞ ȺȺȹ ɛɚ ɛɜɌɎɌɘ ɣɑɗɚɎɑɖɌ ɛɜɔəɫɗ ɜɑɓɚɗɪɢɔɪ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɖɚɞɚɜɚɕ ɛɜɌɎɚ əɌ ɛɜɑɝəɟɪ Ɏɚɐɟ ɔ ɝɌəɔɞɌɜɔɪ ɛɜɔɓəɌəɚ ɚɝəɚɎəɧɘ ɛɜɌ- 

Ɏɚɘ ɣɑɗɚɎɑɖɌ. 

Ȼɚɗɚɒɑəɔɑ ɚɝɗɚɒəɫɑɞɝɫ ɞɑɘ, ɣɞɚ Ɏɝɑ ɍɚɗɨɤɑ ɜɌɝɞɑɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏ 

ɛɜɑɝəɚɕ Ɏɚɐɑ ɔ Ɏɝɑ ɍɚɗɨɤɑ ɑɑ ɜɌɝɡɚɐɟɑɞɝɫ. ȴ ɡɚɞɫ ɚɝəɚɎəɌɫ ɘɌɝɝɌ ɛɜɑɝ- 

əɚɕ Ɏɚɐɧ əɑ ɔɝɣɑɓɌɑɞ, Ɍ ɞɌɖ ɔɗɔ ɔəɌɣɑ ɎɚɓɎɜɌɥɌɑɞɝɫ Ɏ ɑɑ ɖɜɟɏɚɎɚɜɚɞ, 

əɚ ɎɚɓɎɜɌɥɌɑɞɝɫ ɚəɌ, ɖɌɖ ɛɜɌɎɔɗɚ, ɓɌɏɜɫɓəɑəəɚɕ ɔ ɐɗɫ ɛɚɎɞɚɜəɚɏɚ ɔɝ- 

ɛɚɗɨɓɚɎɌəɔɫ əɟɒɐɌɑɞɝɫ Ɏ ɐɚɜɚɏɚɝɞɚɫɥɑɕ ɚɣɔɝɞɖɑ. Ȱɗɫ ɜɌɓɍɌɎɗɑəɔɫ 1 ɘ3 

əɑɚɣɔɥɑəəɧɡ ɝɞɚɣəɧɡ ɎɚɐɌ ɐɚ ɝɜɌɎəɔɞɑɗɨəɚ ɍɑɓɚɛɌɝəɚɕ ɖɚəɢɑəɞɜɌ- 

ɢɔɔ ɞɜɑɍɟɑɞɝɫ 20ð30  ɘ3 ɛɜɔɜɚɐəɚɕ ɣɔɝɞɚɕ Ɏɚɐɧ, Ɍ ɐɗɫ ɝɞɚɖɚɎ əɑɖɚɞɚɜɧɡ 

ɛɜɚɔɓɎɚɐɝɞɎ ð əɌ 3ð4 ɛɚɜɫɐɖɌ ɍɚɗɨɤɑ. Ⱦɚɗɨɖɚ ɛɚɝɗɑ ɞɌɖɚɏɚ ɜɌɓɍɌɎɗɑəɔɫ 

ɎɚɐɌ ɘɚɒɑɞ ɝɞɌɞɨ ɛɜɔɏɚɐəɚɕ ɐɗɫ Ɏɞɚɜɔɣəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɐɌ ɔ ɞɚ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɝ ɍɚɗɨɤɔɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ. Ƀɟɞɨ ɗɔ əɑ ɛɚɗɚɎɔəɌ Ɏɝɑɡ ɝɞɚɣ- 

əɧɡ Ɏɚɐ Ɏ ɘɔɜɑ ɝɍɜɌɝɧɎɌɪɞɝɫ Ɏ ɜɑɖɔ əɑɚɣɔɥɑəəɧɘɔ. ȺɣɔɝɞɖɌ ɝɞɚɣəɧɡ 

Ɏɚɐ ð ɝɗɚɒəɧɕ ɔ ɐɚɜɚɏɚɝɞɚɫɥɔɕ ɛɜɚɢɑɝɝ, ɖ ɞɚɘɟ ɒɑ ɝɌɘɧɑ ɝɚɎɑɜɤɑəəɧɑ 

Ɏɚɐɚɚɣɔɝɞəɧɑ ɝɚɚɜɟɒɑəɔɫ ɑɥɑ əɑ ɜɑɤɌɪɞ ɛɜɚɍɗɑɘɧ ɓɌɥɔɞɧ ɍɔɚɝɠɑɜɧ 

ɚɞ ɓɌɏɜɫɓəɑəɔɫ. ȸɑɞɚɐɧ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ ɛɚɓɎɚɗɫɪɞ ɟɐɌɗɔɞɨ ɚɞ 80  

ɐɚ 95%  ɓɌɏɜɫɓəɑəɔɕ, əɚ 5ð20%  Ɏɝɑ ɒɑ ɛɚɝɞɟɛɌɪɞ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ. Ȯɚɞ 

ɛɚɣɑɘɟ ɖɚɘɛɗɑɖɝəɧɕ ɛɚɐɡɚɐ ɖ ɜɌɢɔɚəɌɗɨəɚɘɟ ɜɑɤɑəɔɪ ɞɌɖɚɕ ɎɌɒəɚɕ 

ɛɜɚɍɗɑɘɧ, ɖɌɖ ɛɚɎɝɑɘɑɝɞəɌɫ ɩɖɚəɚɘɔɫ Ɏɚɐɧ, ɚɍɫɓɌɞɑɗɨəɧɕ ɛɑɜɑɡɚɐ əɌ 

ɓɌɘɖəɟɞɧɑ ɢɔɖɗɧ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɜɌɓɜɌɍɚɞɖɌ ɘɑəɑɑ Ɏɚɐɚɑɘɖɔɡ ɞɑɡəɚ- 

ɗɚɏɔɕ, ɚɡɜɌəɌ Ɏɚɐ ɚɞ ɓɌɏɜɫɓəɑəɔɕ ɔ ɍɑɓɟɝɗɚɎəɌɫ ɚɣɔɝɞɖɌ Ɏɝɑɡ ɍɧɞɚɎɧɡ ɔ 

ɛɜɚɘɧɤɗɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ, ɐɚɗɒəɧ ɎɚɝɛɜɑɛɫɞɝɞɎɚɎɌɞɨ ɐɌɗɨəɑɕɤɑɘɟ 

Ɍəɞɜɚɛɚɏɑəəɚɘɟ ɓɌɏɜɫɓəɑəɔɪ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. 

Ȱɗɫ ɚɍɜɑɞɑəɔɫ ɛɜɔɜɚɐəɚɕ ɏɌɜɘɚəɔɔ ɣɑɗɚɎɑɣɑɝɞɎɟ əɑɚɍɡɚɐɔɘɚ Ɏɑɜ- 

əɟɞɨɝɫ ɖ ɔɝɞɚɖɌɘ ɝɎɚɑɏɚ ɎɚɓəɔɖəɚɎɑəɔɫ, ɓɌəɚɎɚ ɎɚɝɛɔɞɌɞɨ Ɏ ɝɑɍɑ ɖɟɗɨ- 

ɞɟɜɟ ɚɍɜɌɥɑəɔɫ ɝ Ɏɚɐɚɕ, ɎɚɓɓɎɌɞɨ ɖ ɐɟɡɚɎəɚɘɟ ɚɛɧɞɟ ɛɜɑɐɖɚɎ. Ȯɑɐɨ, Ɏ 

ɖɚəɢɑ ɖɚəɢɚɎ, ɖɌɒɐɧɕ ɔɓ əɌɝ ɔ ɑɝɞɨ Ɏɚ ɘəɚɏɚɘ ɎɚɐɌ, ɝɞɌɗɚ ɍɧɞɨ ð əɌɤɑ 

ɚɞəɚɤɑəɔɑ ɖ ɩɞɚɘɟ ɐɌɜɟ ɛɜɔɜɚɐɧ ɫɎɗɫɑɞɝɫ ɛɜɚɑɖɢɔɑɕ ɝɌɘɚɟɎɌɒɑəɔɫ. 

Ȯ ɛɑɜɎɚɕ ɣɌɝɞɔ ɐɌəəɚɏɚ ɟɣɑɍəɔɖɌ ɛɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ɝɚɎɜɑɘɑəəɚɏɚ 

ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ɘɔɜɑ ɔ Ɏ əɑɖɚɞɚɜɧɡ ɝɞɜɌəɌɡ Ȯɚɝɞɚɣəɚɕ 

ɔ ȳɌɛɌɐəɚɕ ȱɎɜɚɛɧ, ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ, ɔɓɗɚɒɑəɧ əɚɎɑɕɤɔɑ əɌɟɣəɧɑ 

ɐɌəəɧɑ ɚ ɠɔɓɔɣɑɝɖɔɡ, ɝɞɜɟɖɞɟɜəɧɡ, ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎɌɡ Ɏɚɐɧ ɖɌɖ 

ɡɔɘɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɖɌɖ ɖɚɘɛɚəɑəɞɌ ɛɜɔɜɚɐəɚɕ Ɏɚɐəɚɕ ɝɔɝɞɑɘɧ. 

ȭɚɗɨɤɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɑəɚ ɛɜɔəɢɔɛɔɌɗɨəɧɘ ɛɚɗɚɒɑəɔɫɘ ɟɛɜɌɎɗɑəɔɫ 

Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ð ɜɑɏɗɌɘɑəɞɔɜɟɪɥɑɕ ɔ ɓɌɖɚəɚɐɌɞɑɗɨəɚɕ ɍɌɓɑ ɝɚ- 

ɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ, ɘɚəɔɞɚɜɔəɏɌ, ɚɡɜɌəɧ Ɏɚɐ ɝ 

ɟɣɑɞɚɘ ɚɝɚɍɑəəɚɝɞɑɕ ɑɎɜɚɛɑɕɝɖɚɕ ɔ əɌɢɔɚəɌɗɨəɧɡ ɝɔɝɞɑɘ. 

ȿɣɑɍəɔɖ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɟɣɑɍəɚɕ ɛɜɚɏɜɌɘɘɑ ɛɚɐɏɚɞɚɎɖɔ ɝɞɟɐɑəɞɚɎ 

Ɏɧɝɤɔɡ ɟɣɑɍəɧɡ ɓɌɎɑɐɑəɔɕ ɛɚ Ɏɚɐɚɚɣɔɝɞəɧɘ ɝɛɑɢɔɌɗɨəɚɝɞɫɘ ɔ ɘɚɒɑɞ 

ɍɧɞɨ ɛɚɗɑɓəɧɘ ɟɣɑəɧɘ, ɔəɒɑəɑɜɌɘ, ɛɜɑɛɚɐɌɎɌɞɑɗɫɘ, ɌɝɛɔɜɌəɞɌɘ ɔ ɝɞɟ- 

ɐɑəɞɌɘ ɜɌɓəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ, ɖɚɞɚɜɧɑ ɔəɞɑɜɑɝɟɪɞɝɫ ɡɔɘɔɑɕ Ɏɚɐɧ ɔ 

ɟɛɜɌɎɗɑəɣɑɝɖɔɘɔ, ɩɖɚɗɚɏɔɣɑɝɖɔɘɔ, ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɚɍɗɑɘɌɘɔ Ɏ 

ɚɍɗɌɝɞɔ ɎɚɐɚɛɚɐɏɚɞɚɎɖɔ ɔ ɎɚɐɚɔɝɛɚɗɨɓɚɎɌəɔɫ. 
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1.1.  ǚǮǭǮǽǫǷǰǮǫ Ǯ ǻǮǲǮǽǫǷǰǮǫ ǷǨǴǯǷǸǨǦ ǨǴǪȁ 
 

 
ʇʦʥʷʪʴ ʚʦʜʫ ï ʟʥʘʯʠʪ ʧʦʥʷʪʴ ʚʩʝʣʝʥʥʫ ,ʁ 

ʚʩʝ ʯʫʜʝʩʘ ʧʨʠʨʦʜʳ ʠ ʩʘʤʫ ʞʠʟʥʴ. 

ȸɌɝɌɜɟ ɉɘɚɞɚ 
 

ȳəɌəɔɫ ɚ Ɏɚɐɑ Ɏɚ Ɏɝɑ ɎɜɑɘɑəɌ ɩɎɚɗɪɢɔɚəəɚɏɚ ɜɌɓɎɔɞɔɫ ɣɑɗɚɎɑɣɑ- 

ɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɍɧɗɔ ɐɎɔɒɟɥɑɕ ɝɔɗɚɕ əɌɟɣəɚ-ɞɑɡəɔɣɑɝɖɚɏɚ ɛɜɚɏɜɑɝɝɌ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɜɚɎəɫ əɌɤɔɡ ɓəɌəɔɕ ɚ Ɏɚɐɑ ɔ ɑɑ ɝɞɜɟɖɞɟɜɑ ɚɛɜɑɐɑɗɫ- 

ɑɞɝɫ ɟɜɚɎɑəɨ ɓəɌəɔɕ Ɏ ɡɔɘɔɔ, ɠɔɓɔɖɑ, ɍɔɚɗɚɏɔɔ, ɩɖɚɗɚɏɔɔ, ɘɑɐɔɢɔəɑ. 

ȽɞɜɟɖɞɟɜɌ Ɏɚɐɧ Ɏɗɔɫɑɞ əɑ ɞɚɗɨɖɚ əɌ ɑɑ ɠɔɓɔɣɑɝɖɔɑ, ɡɔɘɔɣɑɝɖɔɑ ɔ 

ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ, Ɍ ɔ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ əɌ ɑɑ ɝɎɚɕɝɞɎɌ ɖɌɖ 

ɟəɔɎɑɜɝɌɗɨəɚɏɚ ɜɌɝɞɎɚɜɔɞɑɗɫ, ɣɞɚ ɔ ɛɜɑɐɚɛɜɑɐɑɗɫɑɞ ɑɑ ɛɚɎɑɐɑəɔɑ ɖɌɖ 

Ɏ ɛɜɔɜɚɐɑ, ɞɌɖ ɔ Ɏ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɌɡ. 

ȶɌɖɔɑ ɑɥɑ ɡɔɘɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɍɚɗɑɑ ɛɜɚɝɞɧɘɔ, ɣɑɘ 

ɎɚɐɌ ð ȹ2Ⱥ? ȰɎɌ ɌɞɚɘɌ ɎɚɐɚɜɚɐɌ (ȯɔɐɜɚɏɑəɌ) ɝɚɑɐɔəɑəɧ ɝ ɚɐəɔɘ Ɍɞɚɘɚɘ 

ɖɔɝɗɚɜɚɐɌ (ȺɖɝɔɏɑəɌ). ȺɐəɌɖɚ Ɏɚɐɑ ɛɜɔɝɟɥɔ əɑɚɍɧɣəɚɝɞɨ ɔ ɞɌɔəɝɞɎɑə- 

əɚɝɞɨ. 

ȬəɌɗɔɓ ɚɍɧɣəɚɕ Ɏɚɐɧ ɛɚɖɌɓɌɗ, ɣɞɚ Ɏ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ ɩɞɚ ɝɘɑɝɨ 

əɑɝɖɚɗɨɖɔɡ ɜɌɓəɚɎɔɐəɚɝɞɑɕ Ɏɚɐɧ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɝɚɑɐɔəɑəɔɫɘɔ əɟ- 

ɖɗɔɐɚɎ ȺɖɝɔɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ. ȶɜɚɘɑ ɚɍɧɣəɚɏɚ ȯɔɐɜɚɏɑəɌ ʅ, Ɏ ɛɜɔɜɚɐɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ȯɔɐɜɚɏɑə ɝ ɘɌɝɝɚɎɧɘ ɣɔɝɗɚɘ 2 (ɐɑɕɞɑɜɔɕ D) ɔ ɑɥɑ ɍɚɗɑɑ 

ɞɫɒɑɗɧɕ ð ɝ ɘɌɝɝɚɎɧɘ ɣɔɝɗɚɘ 3 (ɞɜɔɞɔɕ ʊ ). Ȯ Ⱥɖɝɔɏɑəɑ, ɖɜɚɘɑ ɚɍɧɣəɚɏɚ, 

ɝ ɚɞəɚɝɔɞɑɗɨəɚɕ Ɍɞɚɘəɚɕ ɘɌɝɝɚɕ 16, ɎɧɫɎɗɑəɚ ɑɥɑ ɐɎɌ ɍɚɗɑɑ ɞɫɒɑɗɧɡ 

əɟɖɗɔɐɌ ɝ ɚɞəɚɝɔɞɑɗɨəɧɘɔ ɘɌɝɝɌɘɔ 17  ɔ 18.  

Ⱦɑɚɜɑɞɔɣɑɝɖɔ ɘɚɏɟɞ ɝɟɥɑɝɞɎɚɎɌɞɨ 42  ɔɓɚɞɚɛəɧɑ ɜɌɓəɚɎɔɐəɚɝɞɔ 

Ɏɚɐɧ, ɔɓ ɖɚɞɚɜɧɡ 7 ɫɎɗɫɪɞɝɫ ɝɞɚɕɖɔɘɔ, ɞ.ɑ. əɑɜɌɐɔɚɌɖɞɔɎəɧɘɔ. ȺɐəɌ- 

ɖɚ ɛɚɖɌ ɣɞɚ Ɏ ɛɜɔɜɚɐɑ ɎɧɫɎɗɑəɧ ɐɌɗɑɖɚ əɑ Ɏɝɑ ɔɓ əɔɡ. ȹɌ 99,73%  ɏɔɐɜɚ- 

ɝɠɑɜɌ ɝɚɝɞɚɔɞ ɔɓ ɚɍɧɣəɚɕ Ɏɚɐɧ. ȺɝɞɌɗɨəɌɫ ɎɚɐɌ ð ɞɫɒɑɗɌɫ, Ɏ ɝɚɝɞɌɎ ɘɚ- 

ɗɑɖɟɗ ɖɚɞɚɜɚɕ Ɏɡɚɐɫɞ ɔɓɚɞɚɛɧ ȺɖɝɔɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ. 

ȾɫɒɑɗɌɫ ɎɚɐɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɍɧɣəɚɕ, ɡɟɒɑ ɜɌɝɞɎɚɜɫɑɞ ɝɚɗɔ. ȷɑɐ 

ɔɓ ɞɫɒɑɗɚɕ Ɏɚɐɧ ɛɗɌɎɔɞɝɫ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ 3,318  ÁȽ (276,468  ȶ). Ɂɔɘɔɣɑ- 

ɝɖɔɑ ɜɑɌɖɢɔɔ Ɏ ɞɫɒɑɗɚɕ Ɏɚɐɑ ɛɜɚɞɑɖɌɪɞ ɓəɌɣɔɞɑɗɨəɚ ɘɑɐɗɑəəɑɑ. ȾɫɒɑɗɌɫ 
 

 
ǘǦǧǱǮǼǦ 1.1.  ʅʝʢʦʪʦʨʳʝ ʢʦʥʩʪʘʥʪʳ ʦʙʳʯʥʦʡ (ʅ2ʆ) ʠ ʪʷʞʝʣʦʡ (D2O) ʚʦʜʳ 

 
 

 
ʈʧʣʙʠʙʫʞʤʵ 

ɻʧʝʙ  

ʧʚʴʰʦʙʸ ʫʸʟʞʤʙʸ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 18 20 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ, Áʉ (ʂ) 0 (273,15) 3,8 (276,95) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ, Áʉ (ʂ) 100 (372,15) 101,43 (374,58) 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 20Áʉ (293,15 ʂ), ʛ/ʩʤ3 0,9982 1,1056 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4Áʉ (277,15 ʂ) +11,6Áʉ (284,75 ʂ) 



1.1  Å ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ 3 
 

 

ɎɚɐɌ ɔɝɛɌɜɫɑɞɝɫ ɞɚɒɑ ɘɑɐɗɑəəɑɑ, ɣɑɘ ɚɍɧɣəɌɫ, ɛɚɩɞɚɘɟ, Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, 

əɑɖɚɞɚɜɧɑ ɓɌɘɖəɟɞɧɑ Ɏɚɐɚɑɘɧ ɚɍɚɏɌɥɌɪɞɝɫ ɞɫɒɑɗɚɕ Ɏɚɐɚɕ. ɉɖɝɛɑɜɔ- 

ɘɑəɞɌɗɨəɚ ɛɚɐɞɎɑɜɒɐɑəɚ, ɣɞɚ ɚəɌ ɟɏəɑɞɌɑɞ ɜɌɝɞɑəɔɫ, Ɏ ɍɚɗɨɤɔɡ ɐɚɓɌɡ 

Ɏɑɐɑɞ ɖ ɔɡ ɏɔɍɑɗɔ ɔ Ɏɚɚɍɥɑ ɚɖɌɓɧɎɌɑɞ ɝɔɗɨəɚɑ əɑɏɌɞɔɎəɚɑ ɍɔɚɗɚɏɔɣɑɝɖɚɑ 

Ɏɗɔɫəɔɑ əɌ əɑɖɚɞɚɜɧɑ ɚɜɏɌəɔɓɘɧ. ȺɐəɌɖɚ Ɏ ɚɍɥɑɕ ɘɌɝɝɑ ɛɜɔɜɚɐəɚɕ 

Ɏɚɐɧ Ɏɗɔɫəɔɑ ɔɓɚɞɚɛəɧɡ ɔəɏɜɑɐɔɑəɞɚɎ əɌ ɑɑ ɠɔɓɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ əɑ 

ɚɝɚɍɑəəɚ ɣɟɎɝɞɎɔɞɑɗɨəɚ ɔɗɔ ɛɚɖɌ ɣɞɚ əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟɣɑəɚ. 

ȸəɚɏɔɑ ɠɔɓɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɌəɚɘɌɗɨəɧɘɔ. ȾɌɖ, 
ɌəɌɗɚɏɌɘɔ ȺɖɝɔɏɑəɌ ʆ Ɏ ɛɜɑɐɑɗɌɡ ɛɚɐɏɜɟɛɛɧ ɤɑɝɞɚɕ ɏɜɟɛɛɧ ɛɑɜɔɚɐɔ- 

ɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɩɗɑɘɑəɞɚɎ ɎɧɝɞɟɛɌɪɞ Ƚɟɗɨɠɟɜ S, Ƚɑɗɑə Se ɔ Ⱦɑɗɗɟɜ Te. 

ȴɡ ɝɚɑɐɔəɑəɔɫ ɝ ȯɔɐɜɚɏɑəɚɘ (H2S, H2Se, H2Te) ɛɚɐɚɍəɧ Ɏɚɐɑ. ȳɌɜɫɐ ɫɐɜɌ 

ɌɞɚɘɌ ɩɗɑɘɑəɞɌ, ɖɚɞɚɜɧɕ ɔɡ ɚɍɜɌɓɟɑɞ, ɚɛɜɑɐɑɗɫɑɞ ɠɔɓɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ 

ɎɑɥɑɝɞɎ ɩɞɚɏɚ ɜɫɐɌ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɑɝɗɔ ȹ2Ⱦɑ ð ɎɑɥɑɝɞɎɚ ɝ əɌɔɍɚɗɨɤɑɕ 

ɚɞəɚɝɔɞɑɗɨəɚɕ ɘɚɗɑɖɟɗɫɜəɚɕ ɘɌɝɝɚɕ ɩɞɚɏɚ ɜɫɐɌ ð ɖɔɛɔɞ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ 

ð4 ÁȽ (269  ȶ), Ɍ ɓɌɘɑɜɓɌɑɞ ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ ð51  ÁȽ (222  ȶ), ɞɚ ɐɎɌ ɐɜɟɏɔɡ, 

ɍɚɗɑɑ ɗɑɏɖɔɡ ɝɚɑɐɔəɑəɔɫ (H2Se ɔ H2S) ɖɔɛɫɞ ɔ ɓɌɘɑɜɓɌɪɞ ɛɜɔ ɍɚɗɑɑ əɔɓ- 

ɖɔɡ ɞɑɘɛɑɜɌɞɟɜɌɡ, ɖɚɞɚɜɧɑ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɧ ɔɡ ɚɞəɚɝɔɞɑɗɨəɧɘ 

ɘɚɗɑɖɟɗɫɜəɧɘ ɘɌɝɝɌɘ (ɜɔɝ. 1.1). ȽɛɜɌɎɌ əɌɗɑɎɚ əɌ ɩɞɚɘ ɜɔɝɟəɖɑ ɛɜɚ- 

ɝɗɑɒɔɎɌɑɞɝɫ ɛɗɌɎəɧɕ ɡɚɐ ɓɌɎɔɝɔɘɚɝɞɑɕ, ɖɚɞɚɜɧɑ ɝɚɑɐɔəɫɪɞ ɞɚɣɖɔ ɖɔ- 

ɛɑəɔɫ ɔ ɓɌɘɑɜɓɌəɔɫ H2Te, H2Se ɔ H2S. ȰɌɗɑɑ ɒɑ ɐɗɫ Ɏɚɐɧ ɩɞɔ ɓɌɎɔɝɔɘɚ- 

ɝɞɔ ɝɞɜɑɘɔɞɑɗɨəɚ ɎɚɓɜɌɝɞɌɪɞ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɞɑɘɛɑɜɌɞɟɜɌ ɓɌɘɑɜɓɌəɔɫ 
Ɏɚɐɧ Ɏɘɑɝɞɚ ɚɒɔɐɌɑɘɚɕ Ɏ ɜɫɐɟ ɓɌɎɔɝɔɘɚɝɞɑɕ H2TeðH2SeðH2Sðȹ2Ⱥ: ð90  ÁȽ 

(183  ȶ) ɝɚɝɞɌɎɗɫɑɞ 0 ÁȽ (273  ȶ), Ɍ ɞɑɘɛɑɜɌɞɟɜɌ ɑɑ ɖɔɛɑəɔɫ Ɏɘɑɝɞɚ ð 70  ÁȽ 

(103  ȶ) ɝɚɝɞɌɎɗɫɑɞ +100  ÁȽ (373  ȶ). 

ȹɑ ɛɚɐɎɑɜɏɌɫ ɝɚɘəɑəɔɪ ɚɍɥɑɛɜɔɓəɌəəɧɑ ɓɌɖɚəɧ, ɚɞɘɑɞɔɘ, ɣɞɚ 

ɎɚɐɌ ð əɑɚɍɧɣəɚɑ ɔ, ɘɚɒɑɞ ɍɧɞɨ, ɟəɔɖɌɗɨəɚɑ ɔɝɖɗɪɣɑəɔɑ ɔɓ ɛɜɌɎɔɗ. 

Ȼɜɔɣɔəɧ ɩɞɚɏɚ ɫɎɗɑəɔɫ ɛɚɖɌ ɣɞɚ ɛɚɗəɚɝɞɨɪ əɑ Ɏɧɫɝəɑəɧ, ɡɚɞɫ ɛɚəɫɞəɚ, 

ɣɞɚ ɓɌɏɌɐɖɔ Ɏɚɐɧ ɛɜɫɣɟɞɝɫ Ɏ ɝɞɜɚɑəɔɔ ɑɑ ɘɚɗɑɖɟɗɧ ɔ ɘɑɒɘɚɗɑɖɟɗɫɜəɚɕ 

ɝɞɜɟɖɞɟɜɧ. ȺɣɑɎɔɐəɚ, ɣɞɚ ɚɝɚɍɑəəɚɝɞɔ Ɏɚɐɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɝɎɚɕɝɞɎɌɘɔ 
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ɩɗɑɘɑəɞɚɎ, ɖɚɞɚɜɧɑ ɑɑ ɚɍɜɌɓɟɪɞ ð ȺɖɝɔɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ. ȯɔɐɜɚɏɑə ð 

ɩɗɑɘɑəɞ, ɖɚɞɚɜɧɕ əɑ ɔɘɑɑɞ əɔ ɚɐəɚɕ ɓɌɛɚɗəɑəəɚɕ, Ɍ ɓəɌɣɔɞ ð ɝɞɚɕɖɚɕ 

(ɟɝɞɚɕɣɔɎɚɕ) ɩɗɑɖɞɜɚəəɚɕ ɚɍɚɗɚɣɖɔ. Ȱɗɫ ɑɑ ɓɌɛɚɗəɑəɔɫ ɑɘɟ əɑɚɍɡɚɐɔɘ 

ɑɥɑ ɚɐɔə ɩɗɑɖɞɜɚə. 

ȶɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɜɚɝɞɚɞɌ ɝɞɜɚɑəɔɫ ɑɏɚ ɌɞɚɘɌ ð ɚɐɔə ɛɜɚɞɚə ɔ ɚɐɔə 

ɩɗɑɖɞɜɚə ð ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɑɏɚ ɚɝɚɍɑəəɧɑ ɝɎɚɕɝɞɎɌ. Ɂɚɞɫ ɛɚɗɚɒɔɞɑɗɨ- 

əɧɕ ɓɌɜɫɐ ɫɐɜɌ ɑɏɚ ɌɞɚɘɌ ɜɌɎəɫɑɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɚɘɟ ɓɌɜɫɐɟ ɩɗɑɖɞɜɚəɌ, 

Ɍɞɚɘ ȯɔɐɜɚɏɑəɌ Ɏ ɢɑɗɚɘ ɝɛɚɝɚɍɑə ɛɜɔɞɫɏɔɎɌɞɨ ɖ ɝɑɍɑ əɑɖɚɞɚɜɧɑ ɐɜɟɏɔɑ 

Ɍɞɚɘɧ. 

ȴəɧɘɔ ɝɗɚɎɌɘɔ, ɛɚɝɗɑ ɝɚɑɐɔəɑəɔɫ ɝ ɐɜɟɏɔɘ Ɍɞɚɘɚɘ, əɌɛɜɔɘɑɜ 

ȺɖɝɔɏɑəɌ, ɝ ɛɚɘɚɥɨɪ ɝɎɚɑɏɚ ɑɐɔəɝɞɎɑəəɚɏɚ ɩɗɑɖɞɜɚəɌ ɚə ɛɜɔɚɍɜɑɞɌɑɞ 

əɑɖɚɞɚɜɟɪ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɛɜɔɞɫɒɑəɔɫ ð ɝɛɚɝɚɍəɚɝɞɨ ɚɍ- 

ɜɌɓɚɎɧɎɌɞɨ ɞɌɖ əɌɓɧɎɌɑɘɧɑ əɔɓɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɑ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ. 

ɉɞɌ ɚɝɚɍɑəəɚɝɞɨ ɚɛɜɑɐɑɗɫɑɞɝɫ ɔɘɑəəɚ əɑɓɌɛɚɗəɑəəɚɕ ɩɗɑɖɞɜɚəəɚɕ ɚɍɚ- 

ɗɚɣɖɚɕ ɌɞɚɘɌ ȯɔɐɜɚɏɑəɌ. 

Ⱥɖɝɔɏɑə ð əɑ ɘɑəɑɑ əɑɚɍɧɣəɧɕ ɩɗɑɘɑəɞ, ɛɚɝɖɚɗɨɖɟ ɐɗɫ ɓɌɛɚɗəɑəɔɫ, 

Ɍ ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɚɍɑɝɛɑɣɑəɔɫ ɝɞɚɕɖɚɝɞɔ ɩɗɑɖɞɜɚəəɚɕ ɚɍɚɗɚɣɖɔ ɑɘɟ 

əɑɐɚɝɞɌɑɞ ɐɎɟɡ ɩɗɑɖɞɜɚəɚɎ əɌ ɛɜɑɐɛɚɝɗɑɐəɑɘ ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɟɜɚɎəɑ 

(ɤɑɝɞɨ Ɏɘɑɝɞɚ Ɏɚɝɨɘɔ), Ɍ əɌ ɛɚɝɗɑɐəɑɘ ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɟɜɚɎəɑ ɌɞɚɘɌ 

ɩɞɚɏɚ ɩɗɑɘɑəɞɌ ɝɚɐɑɜɒɔɞɝɫ Ɏɝɑɏɚ ɐɎɌ ɩɗɑɖɞɜɚəɌ. ɉɞɔɘ, Ɍ ɞɌɖɒɑ ɚɞəɚɝɔ- 

ɞɑɗɨəɚ əɑɍɚɗɨɤɔɘ Ɍɞɚɘəɧɘ ɜɌɐɔɟɝɚɘ ɔ ɚɍɟɝɗɚɎɗɔɎɌɑɞɝɫ ɑɏɚ ɜɑɓɖɚ Ɏɧ- 

ɜɌɒɑəəɧɕ ɩɗɑɖɞɜɚəɑɏɌɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ. Ⱥə ɌɞɌɖɟɑɞ Ɏɝɑ Ɍɞɚɘɧ, ɝɛɚɝɚɍ- 

əɧɑ ɚɞɐɌɎɌɞɨ ɩɗɑɖɞɜɚəɧ, ɔ ɛɚɩɞɚɘɟ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɌɖɞɔɎəɧɡ 

ɩɗɑɘɑəɞɚɎ Ɏ ɛɜɔɜɚɐɑ. 

ȸɚɗɑɖɟɗɌ Ɏɚɐɧ ɝɚɝɞɚɔɞ ɛɚ ɘɌɝɝɑ ɔɓ 11,1 9% ȯɔɐɜɚɏɑəɌ ɔ 88,8 1% Ⱥɖɝɔ- 

ɏɑəɌ, ɞ.ɑ. ɚɐɔə ɚɍɦɑɘ ȺɖɝɔɏɑəɌ ɝɚɑɐɔəɫɑɞɝɫ ɝ ɐɎɟɘɫ ɚɍɦɑɘɌɘɔ ȯɔɐɜɚɏɑəɌ. 

Ⱥɖɝɔɏɑə ɔ ȯɔɐɜɚɏɑə ɌɖɞɔɎəɚ ɝɚɑɐɔəɫɪɞɝɫ ɐɜɟɏ ɝ ɐɜɟɏɚɘ (ɔəɚɏɐɌ ɝɚ 

ɎɓɜɧɎɚɘ) ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɟɝɞɚɕɣɔɎɚɕ ɘɚɗɑɖɟɗɧ, ɩɗɑɖɞɜɚəɧ Ɏ ɖɚɞɚɜɚɕ 

òəɌɡɚɐɫɞ ɝɑɍɫó, ɛɚɝɖɚɗɨɖɟ Ɍɞɚɘɧ ɚɍɚɔɡ ɩɗɑɘɑəɞɚɎ ɝɟɥɑɝɞɎɟɪɞ ɖɌɖ ɍɧ 

ɝ ɐɑɠɔɢɔɞɚɘ ɩɗɑɖɞɜɚəɚɎ (ɜɔɝ. 1.2,  ʘ). Ȭɞɚɘɧ ȺɖɝɔɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ ɜɌɓ- 

ɘɑɥɌɪɞɝɫ Ɏ ɘɔɖɜɚɛɜɚɝɞɜɌəɝɞɎɑ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚ Ɏəɑɤəɔɑ ɩɗɑɖɞɜɚəɧ 

ɔɡ ɌɞɚɘɚɎ ɚɍɦɑɐɔəɫɪɞɝɫ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɩɗɑɖɞɜɚəəɧɡ ɛɌɜ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɩɞɚɏɚ ɎɚɓəɔɖɌɑɞ ɌɝɔɘɘɑɞɜɔɣəɌɫ ɘɚɗɑɖɟɗɌ Ɏɚɐɧ, ɚɖɚɗɚ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ 

ɖɚɞɚɜɚɕ ɖɚəɢɑəɞɜɔɜɟɑɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɧɕ (əɑɏɌɞɔɎəɧɕ) ɓɌɜɫɐ, Ɍ Ɏɚɓɗɑ 

ɌɞɚɘɌ ȯɔɐɜɚɏɑəɌ ð ɛɚɗɚɒɔɞɑɗɨəɧɕ (ɛɚɓɔɞɔɎəɧɕ). ɂɑəɞɜɧ ɩɞɔɡ ɓɌɜɫɐɚɎ 

ɝɘɑɥɑəɧ ɚɐɔə ɚɞəɚɝɔɞɑɗɨəɚ ɐɜɟɏɚɏɚ, ɛɚɩɞɚɘɟ ɞɌɖɌɫ ɘɚɗɑɖɟɗɌ ɛɚɐɚɍəɌ 

əɑɍɚɗɨɤɚɘɟ ɘɌɏəɔɞɟ (ɜɔɝ. 1.2,  d). 

Ȼɚɝɖɚɗɨɖɟ ɘɌɝɝɌ ɔ ɓɌɜɫɐ ɫɐɜɌ ȺɖɝɔɏɑəɌ ɍɚɗɨɤɑ, ɣɑɘ ɟ ɫɐɑɜ ȯɔɐɜɚ- 

ɏɑəɌ, ɞɚ ɩɗɑɖɞɜɚəəɚɑ ɚɍɗɌɖɚ ɔɘɑɑɞ əɑɚɐəɚɜɚɐəɟɪ ɛɗɚɞəɚɝɞɨ (ɏɟɝɞɚɞɟ). 

Ⱥɖɚɗɚ ɫɐɑɜ ȯɔɐɜɚɏɑəɌ ð əɑɐɚɝɞɌɞɚɖ ɩɗɑɖɞɜɚəəɚɏɚ ɚɍɗɌɖɌ, Ɍ əɌ ɛɜɚɞɔɎɚ- 

ɛɚɗɚɒəɚɕ ɝɞɚɜɚəɑ ɘɚɗɑɖɟɗɧ, ɚɖɚɗɚ ɫɐɜɌ ȺɖɝɔɏɑəɌ, əɌɍɗɪɐɌɑɞɝɫ ɔɓɍɧɞɚɖ 

ɩɗɑɖɞɜɚəəɚɕ ɛɗɚɞəɚɝɞɔ (ɜɔɝ. 1.2, b). ȴɘɑəəɚ ɞɌɖɌɫ ɝɞɜɟɖɞɟɜɌ ɔ ɚɛɜɑɐɑ- 

ɗɫɑɞ ɛɚɗɫɜəɚɝɞɨ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ. Ⱥɖɚɗɚ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ ɖɚəɢɑəɞɜɔɜɟɑɞ- 

ɝɫ əɑɏɌɞɔɎəɧɕ, Ɍ ɚɖɚɗɚ ɌɞɚɘɚɎ ȯɔɐɜɚɏɑəɌ ð ɛɚɓɔɞɔɎəɧɕ ɓɌɜɫɐ, ɛɜɔɣɑɘ 

ɢɑəɞɜɧ ɩɞɔɡ ɓɌɜɫɐɚɎ ɝɘɑɥɑəɧ ɚɐɔə ɚɞəɚɝɔɞɑɗɨəɚ ɐɜɟɏɚɏɚ (ɜɔɝ. 1.2,  ʩ). 

ȹɑɝɖɚɗɨɖɚ ɌɍɝɞɜɌɖɞəɚɕ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɝɡɑɘɚɕ ɝɞɜɚɑəɔɫ ɘɚɗɑ- 

ɖɟɗɧ Ɏɚɐɧ ɫɎɗɫɑɞɝɫ ɞɑɞɜɌɩɐɜ ɔɗɔ ɣɑɞɧɜɑɡɗɚɛɌɝɞəɧɕ Ɏɔəɞ ɝ ɐɎɟɘɫ ɛɚɗɚ- 

ɒɔɞɑɗɨəɧɘɔ ɔ ɐɎɟɘɫ ɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɓɌɜɫɐɌɘɔ Ɏ ɎɑɜɤɔəɌɡ ɞɑɞɜɌɩɐɜɌ 
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ɔɗɔ əɌ ɖɚəɢɌɡ ɗɚɛɌɝɞɑɕ ɎɔəɞɌ. Ȯ ɢɑəɞɜɑ ɞɌɖɔɡ ɠɔɏɟɜ ɜɌɓɘɑɥɌɑɞɝɫ ɫɐɜɚ 

ɌɞɚɘɌ ȺɖɝɔɏɑəɌ, əɌ ɐɎɟɡ ɝɚɝɑɐəɔɡ ɎɑɜɤɔəɌɡ ɞɑɞɜɌɩɐɜɌ ɔɗɔ ɗɚɛɌɝɞɑɕ 

ɎɔəɞɌ ð ɛɚɗɚɒɔɞɑɗɨəɚ ɓɌɜɫɒɑəəɧɑ Ɍɞɚɘɧ ȯɔɐɜɚɏɑəɌ, əɌ ɐɎɟɡ ɐɜɟɏɔɡ ð 

ɚɞɜɔɢɌɞɑɗɨəɚ ɓɌɜɫɒɑəəɧɑ ɩɗɑɖɞɜɚəɧ (ɜɔɝ. 1.2,  e, f). 

Ⱥɖɝɔɏɑə ð ɍɚɗɑɑ ɩɗɑɖɞɜɚəɑɏɌɞɔɎəɧɕ, ɣɑɘ ȯɔɐɜɚɏɑə, ɛɚɩɞɚɘɟ Ɍɞɚɘɧ 

ɩɞɔɡ ɩɗɑɘɑəɞɚɎ ɝɚɑɐɔəɫɪɞɝɫ ɖɚɎɌɗɑəɞəɚɕ ɛɚɗɫɜəɚɕ ɝɎɫɓɨɪ. ȮɌɗɑəɞəɧɕ 

ɟɏɚɗ ɘɑɒɐɟ ɝɎɫɓɫɘɔ ȹðȺðȹ ɜɌɎəɫɑɞɝɫ 104,5  °, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ sp3-ɏɔɍɜɔ- 

ɐɔɓɌɢɔɔ Ɍɞɚɘəɧɡ ɚɜɍɔɞɌɗɑɕ ȺɖɝɔɏɑəɌ ɔ ɚɍɜɌɓɚɎɌəɔɪ ɛɜɚɣəɧɡ ʎ-ɝɎɫɓɑɕ 

ɝ ɌɞɚɘɌɘɔ ȯɔɐɜɚɏɑəɌ (ɜɔɝ. 1.2,  g, h). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɚɗɑɖɟɗɌ Ɏɚɐɧ ɟɏɗɚ- 

ɎɌɫ ɔ ɛɚɗɫɜəɌɫ (ɐɔɛɚɗɨəɧɕ ɘɚɘɑəɞ ʈH 2O = 1,84  D). Ȱɔɛɚɗɨəɧɑ ɘɚɗɑɖɟɗɧ 

Ɏɚɐɧ ɚɍɜɌɓɟɪɞɝɫ ɛɚ ɞɌɖɚɕ ɝɡɑɘɑ: ɚɐəɌ ɛɌɜɌ Ɏəɟɞɜɑəəɔɡ ɩɗɑɖɞɜɚəɚɎ ɜɌɓ- 
ɘɑɥɌɑɞɝɫ Ɏɍɗɔɓɔ ɫɐɜɌ ȺɖɝɔɏɑəɌ. ȰɎɑ ɛɌɜɧ Ɏəɑɤəɔɡ ɩɗɑɖɞɜɚəɚɎ ɛɚɛɌɜəɚ 

ɝɚɑɐɔəɑəɧ ɘɑɒɐɟ ɖɌɒɐɧɘ ɔɓ ɛɜɚɞɚəɚɎ ɔ ɫɐɜɚɘ ȺɖɝɔɏɑəɌ. ȰɎɑ ɛɌɜɧ ɚɝ- 

ɞɌɗɨəɧɡ Ɏəɑɤəɔɡ ɩɗɑɖɞɜɚəɚɎ ɫɎɗɫɪɞɝɫ əɑɛɚɐɑɗɑəəɧɘɔ, ɔ ɔɡ ɚɜɍɔɞɧ əɌ- 

ɛɜɌɎɗɑəɧ ɖ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɘ ɚɞ ɛɜɚɞɚəɚɎ ɎɑɜɤɔəɌɘ ɞɑɞɜɌɩɐɜɌ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, Ɏ ɘɚɗɑɖɟɗɑ Ɏɚɐɧ ɝɟɥɑɝɞɎɟɑɞ ɣɑɞɧɜɑ ɛɚɗɪɝɌ ɓɌɜɫɐɌ: ɐɎɌ əɑɏɌɞɔɎ- 

əɧɡ, ɖɚɞɚɜɧɑ ɚɍɟɝɗɚɎɗɑəɧ ɔɓɍɧɞɖɚɘ ɩɗɑɖɞɜɚəəɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɘɑɝɞɌɡ 

ɜɌɓɘɑɥɑəɔɫ əɑɛɚɐɑɗɑəəɧɡ ɛɌɜ ɩɗɑɖɞɜɚəɚɎ (ɝɘ. ɞɌɖɒɑ ɜɔɝ. 1.2),  ɔ ɐɎɌ 

ɛɚɓɔɞɔɎəɧɡ, ɚɍɜɌɓɚɎɌəəɧɡ ɎɝɗɑɐɝɞɎɔɑ əɑɐɚɝɞɌɞɖɌ ɔɡ Ɏ ɘɑɝɞɌɡ ɜɌɝɛɚɗɚ- 

ɒɑəɔɫ ɛɜɚɞɚəɚɎ. ɉɗɑɖɞɜɔɣɑɝɖɔɕ ɘɚɘɑəɞ ɐɔɛɚɗɫ ɝɚɝɞɌɎɗɫɑɞ 6,2 0ð30 ȶɗɘ. 



6 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

Ȉ Ȉ Ȉ 

 

ȼɌɝɝɞɚɫəɔɑ Ɏ Ɏɚɐɚɜɚɐəɚɕ ɝɎɫɓɔ ȹðȹ ɝɚɝɞɌɎɗɫɑɞ 0,1515  əɘ. ȯɗɌɎəɧɑ ɘɚ- 

ɘɑəɞɧ ɔəɑɜɢɔɔ ɝɚɝɞɌɎɗɫɪɞ (×10ð47 ɖɏɘ ð2) 

J A = 1,0243,  JB = 1,9207,  JC = 2,9470.  

ȼɌɐɔɟɝ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ð 0,138  əɘ. 

ȮɧɝɚɖɌɫ ɛɚɗɫɜəɚɝɞɨ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ ɚɍɜɌɓɚɎɌəɔɑ 

ɘɑɒɘɚɗɑɖɟɗɫɜəɧɡ ɝɎɫɓɑɕ, Ɏ ɝɎɚɑɘ ɍɚɗɨɤɔəɝɞɎɑ Ɏɚɐɚɜɚɐəɧɡ, ɍɗɌɏɚɐɌɜɫ 

ɩɞɚɘɟ ɎɚɐɌ ɔ ɔɘɑɑɞ ɌəɚɘɌɗɨəɚ Ɏɧɝɚɖɟɪ ɞɑɘɛɑɜɌɞɟɜɟ ɖɔɛɑəɔɫ. 

ȹɑɝɘɚɞɜɫ əɌ ɍɚɗɨɤɚɑ ɜɌɓɗɔɣɔɑ ɩɗɑɖɞɜɚəɑɏɌɞɔɎəɚɝɞɑɕ Ǥȱȹ Ⱥɖɝɔ- 

ɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ (ɝȱȹ = 3,5ð2,1  = 1,4),  ɝɎɫɓɨ ɘɑɒɐɟ ɩɞɔɘɔ ɌɞɚɘɌɘɔ Ɏ 

ɘɚɗɑɖɟɗɑ Ɏɚɐɧ ɐɚɝɞɌɞɚɣəɚ ɛɜɚɣəɌɫ (ɩəɑɜɏɔɫ ɝɎɫɓɔ 461  ɖȰɒ/ɘɚɗɨ) ɛɚ 

ɛɜɔɣɔəɑ ɏɔɍɜɔɐɔɓɌɢɔɔ ɎɌɗɑəɞəɧɡ ɚɜɍɔɞɌɗɑɕ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ ɔ əɑɍɚɗɨ- 

ɤɚɕ ɐɗɔəɧ ɝɎɫɓɔ. Ȼɚɩɞɚɘɟ ɎɚɐɌ ɛɗɚɡɚ ɐɔɝɝɚɢɔɔɜɟɑɞ əɌ ɔɚəɧ ɔ ɫɎɗɫɑɞɝɫ 

ɝɗɌɍɧɘ ɩɗɑɖɞɜɚɗɔɞɚɘ (ȶɐɔɝ = 1,8 10ð16). ȸɚɗɑɖɟɗɟ Ɏɚɐɧ ɚɣɑəɨ ɞɜɟɐəɚ ɜɌɓ- 

ɜɟɤɔɞɨ, ɛɚɩɞɚɘɟ ɎɚɐɌ ɘɚɒɑɞ ɝɟɥɑɝɞɎɚɎɌɞɨ Ɏ ɟɝɗɚɎɔɫɡ ɜɌɓəɚɚɍɜɌɓəɧɡ ɔ 

ɚɣɑəɨ ɝɔɗɨəɧɡ Ɏɗɔɫəɔɕ, əɌɛɜɔɘɑɜ Ɏ ȶɚɝɘɚɝɑ ɔ Ɏ ɘɌəɞɔɔ ȳɑɘɗɔ. 

ȽɖɚəɝɞɜɟɔɜɚɎɌəəɧɑ əɌɛɚɐɚɍɔɑ ɘɌɏəɔɞɚɎ, ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɔ ɎɓɌɔɘɚ- 

ɐɑɕɝɞɎɟɪɞ ɖɌɖ əɌɝɞɚɫɥɔɑ ɘɌɏəɔɞɧ, ɚɍɜɌɓɟɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɑ ɝɞɜɟɖɞɟɜɧ, 

ɛɚɝɖɚɗɨɖɟ ɖɌɒɐɌɫ ɎɑɜɤɔəɌ ɞɑɞɜɌɩɐɜɌ ɘɚɒɑɞ ɛɜɔɞɫɏɔɎɌɞɨ ɛɚ ɚɐəɚɕ ɘɚ- 

ɗɑɖɟɗɑ Ɏɚɐɧ, Ɍ Ɏɝɑɏɚ ð ɣɑɞɧɜɑ ɘɚɗɑɖɟɗɧ. ɉɗɑɖɞɜɔɣɑɝɖɚɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ 

ɘɑɒɐɟ ɌɞɚɘɌɘɔ ȯɔɐɜɚɏɑəɌ ɚɐəɚɕ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɝɎɚ- 

ɍɚɐəɧɘɔ ɛɌɜɌɘɔ ɩɗɑɖɞɜɚəɚɎ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ ɐɜɟɏɚɕ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ (Ɏɚɐɚ- 

ɜɚɐəɌɫ ɝɎɫɓɨ) ɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɑ ɝɞɜɟɖɞɟɜɧ ɘɚɗɑɖɟɗ, ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌ- 

ɪɞ, ɚɛɜɑɐɑɗɫɪɞ ɘɑɒɘɚɗɑɖɟɗɫɜəɟɪ ɝɞɜɟɖɞɟɜɟ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɔ ɫɎɗɫɑɞɝɫ 

ɚɐəɚɕ ɔɓ ɛɜɔɣɔə ɑɑ ɟəɔɖɌɗɨəɚɝɞɔ. ȹɌɗɔɣɔɑ əɑɛɚɐɑɗɑəəɧɡ ɛɌɜ ɩɗɑɖɞɜɚ- 

əɚɎ əɌ ɏɔɍɜɔɐɔɓɔɜɚɎɌəəɧɡ ɚɜɍɔɞɌɗɫɡ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ ɚɛɜɑɐɑɗɫɑɞ ɝɛɚ- 

ɝɚɍəɚɝɞɨ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɚɍɜɌɓɚɎɧɎɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɝɎɫɓɔ ɛɚ ɐɚəɚɜəɚ- 

Ɍɖɢɑɛɞɚɜəɚɘɟ ɘɑɡɌəɔɓɘɟ (əɌɛɜɔɘɑɜ, ɔɚəɧ ɏɔɐɜɚɖɝɚəɔɫ ȹ3Ⱥ+). 

ȰɔɩɗɑɖɞɜɔɣɑɝɖɌɫ ɛɜɚəɔɢɌɑɘɚɝɞɨ ɒɔɐɖɚɕ Ɏɚɐɧ ɝɚɝɞɌɎɗɫɑɞ 81.  ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɑɝɗɔ ɛɚɘɑɝɞɔɞɨ Ɏ Ɏɚɐɟ ɛɚɗɫɜəɟɪ ɘɚɗɑɖɟɗɟ, ɔɚəəɧɕ ɌɝɝɚɢɔɌɞ, 

ɖɜɔɝɞɌɗɗ (ɝɚɎɚɖɟɛəɚɝɞɨ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɡ ɓɌɜɫɐɚɎ), ɝɔɗɌ ɔɡ ɘɑɒɘɚɗɑ- 

ɖɟɗɫɜəɚɏɚ ɛɜɔɞɫɒɑəɔɫ ɟɘɑəɨɤɔɞɝɫ Ɏ 81  ɜɌɓ (ɚɞəɚɝɔɞɑɗɨəɚ ɎɌɖɟɟɘɌ). 

ȮɚɐɌ ɫɎɗɫɑɞɝɫ ɛɚɗɫɜəɧɘ ɜɌɝɞɎɚɜɔɞɑɗɑɘ, Ɏ ɖɚɞɚɜɚɘ ɘəɚɏɔɑ ɎɑɥɑɝɞɎɌ 

ɜɌɝɞɎɚɜɫɪɞɝɫ, Ɍ ɞɌɖɒɑ ɐɔɝɝɚɢɔɔɜɟɪɞ əɌ ɔɚəɧ. ȮɑɝɨɘɌ ɘɌɗɚ ɜɌɝɞɎɚɜɔɞɑ- 

ɗɑɕ ɔɘɑɪɞ ɛɚɗɫɜəɚɝɞɨ, ɛɜɑɎɧɤɌɪɥɟɪ ɛɚɗɫɜəɚɝɞɨ Ɏɚɐɧ (ɩɞɚ ɛɑɜɚɖɝɔɐ 

ɎɚɐɚɜɚɐɌ ȹ2Ⱥ2, ɝɑɜəɌɫ ɖɔɝɗɚɞɌ H2SO4, ɠɞɚɜɚɎɚɐɚɜɚɐ HF, ɢɔɌəɚɎɚɐɚɜɚɐ 

HCN ɔ ɐɜ.). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɎɝɗɑɐɝɞɎɔɑ Ɏɧɝɚɖɚɕ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ, 

əɌɓɎɌəəɧɑ Ɏɧɤɑ ɝɚɑɐɔəɑəɔɫ ɛɚɣɞɔ əɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɖɌɖ ɜɌɝɞɎɚɜɔɞɑɗɔ, 

ɞɌɖɔɘ ɚɍɜɌɓɚɘ ð ɔɘɑəəɚ ɎɚɐɌ ɫɎɗɫɑɞɝɫ ɟəɔɖɌɗɨəɧɘ ɜɌɝɞɎɚɜɔɞɑɗɑɘ. 

Ȯɑɜɚɫɞəɚ, ɣɞɚ Ɏ ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɑ ɗɨɐɌ Ɏɝɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ 

ɝɚɑɐɔəɑəɧ Ɏ Ɍɒɟɜəɟɪ ɜɑɤɑɞɖɟ, ɜɌɝɝɞɚɫəɔɑ ɘɑɒɐɟ ɌɞɚɘɌɘɔ ȺɖɝɔɏɑəɌ 

Ɏ ɖɚɞɚɜɚɕ ɍɚɗɨɤɑ ɜɌɓɘɑɜɚɎ ɚɐɔəɚɣəɚɕ ɘɚɗɑɖɟɗɧ, ɞ.ɑ. ɚəɌ ɛɜɚəɔɓɌəɌ 

òɐɧɜɌɘɔó, ɔɗɔ òɛɟɝɞɚɞɌɘɔó. Ȯɚ Ɏɜɑɘɫ ɞɌɫəɔɫ ɗɨɐɌ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɛɚɎɧ- 

ɤɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɌɖɌɫ òɗɑɐɫəɌɫó ɝɞɜɟɖɞɟɜɌ ɛɚɝɞɑɛɑəəɚ ɜɌɓɜɟɤɌɑɞɝɫ 

ɔ Ɏɘɑɝɞɑ ɝ ɖɌɜɖɌɝɚɘ, ɖɚɞɚɜɧɕ ɣɌɝɞɔɣəɚ ɝɚɡɜɌəɫɑɞɝɫ, ɛɚɫɎɗɫɪɞɝɫ əɑ- 

ɝɎɫɓɌəəɧɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɓɌɛɚɗəɫɞɨ ɩɞɔ òɐɧɜɧó. Ⱥɛɔ- 

ɝɌəəɌɫ ɏɔɛɚɞɑɓɌ ɡɚɜɚɤɚ ɛɚɫɝəɫɑɞ ɌəɚɘɌɗɔɪ ɗɨɐɌ ð ɑɏɚ ɘɑəɨɤɟɪ ɛɗɚɞ- 

əɚɝɞɨ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɒɔɐɖɚɕ Ɏɚɐɚɕ (ɖɌɖ ɔɓɎɑɝɞəɚ, ɒɔɐɖɚɝɞɔ Ɏɚ Ɏɜɑɘɫ 



1.1  Å ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ 7 
 

 

ɞɎɑɜɐɑəɔɫ ɚɍɜɌɓɟɪɞ ɝɞɜɟɖɞɟɜɧ ɝɚ ɎɝɑɏɐɌ ɍɚɗɨɤɑɕ ɛɗɚɞəɚɝɞɨɪ, ɣɑɘ ɛɗɚɞ- 

əɚɝɞɨ ɔɝɡɚɐəɚɕ ɒɔɐɖɚɝɞɔ, ɛɚɩɞɚɘɟ ɚə ɎɝɑɏɐɌ ɞɚəɑɞ Ɏ ɛɚɝɗɑɐəɑɕ). ȮɚɐɌ 

Ɏɑɐɑɞ ɝɑɍɫ, ɖɌɖ ɔ ɐɜɟɏɔɑ ɒɔɐɖɚɝɞɔ, ɟɘɑəɨɤɌɫɝɨ Ɏ ɚɍɦɑɘɑ Ɏɚ Ɏɜɑɘɫ ɚɡɗɌɒ- 

ɐɑəɔɫ ɔ ɟɎɑɗɔɣɔɎɌɫ ɝɎɚɪ ɛɗɚɞəɚɝɞɨ ɐɚ ɐɚɝɞɔɒɑəɔɫ əɌɔɍɚɗɨɤɑɕ ɛɗɚɞ- 

əɚɝɞɔ (0,999973  ɏ/ɝɘ3) ɛɜɔ ɞɑɘɛɑɜɌɞɟɜɑ 3,98  ÁȽ (277,13  ȶ). ȺɐəɌɖɚ Ɏ ɝɗɟ- 

ɣɌɑ ɐɌɗɨəɑɕɤɑɏɚ ɑɑ ɝəɔɒɑəɔɫ, ɎɚɐɌ əɌɣɔəɌɑɞ ɜɌɝɤɔɜɫɞɨɝɫ (ɛɗɚɞəɚɝɞɨ 

0,999841  ɏ/ɝɘ3 ɛɜɔ 0 ÁȽ; 273 ,13  ȶ) ɔ ɚɝɚɍɑəəɚ ɝɔɗɨəɚ ɟɎɑɗɔɣɔɎɌɑɞ ɝɎɚɕ 

ɚɍɦɑɘ Ɏɚ Ɏɜɑɘɫ ɛɜɑɎɜɌɥɑəɔɫ Ɏ ɗɑɐ (ɛɗɚɞəɚɝɞɨ 0,9168  ɏ/ɝɘ3). ɉɞɚ ɌəɚɘɌɗɨ- 

əɚɑ ɝɎɚɕɝɞɎɚ Ɏɚɐɧ ɔɘɑɑɞ ɚɏɜɚɘəɚɑ ɍɔɚɗɚɏɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ. ȭɗɌɏɚɐɌɜɫ 

ɑɘɟ ɏɗɟɍɚɖɔɑ Ɏɚɐɚɑɘɧ əɑ ɛɜɚɘɑɜɓɌɪɞ ɓɔɘɚɕ ɐɚ ɐəɌ ɔ Ɏ əɔɡ ɝɍɑɜɑɏɌɑɞɝɫ 

ɒɔɓəɨ, ɛɚɞɚɘɟ ɣɞɚ ɛɗɚɞəɚɝɞɨ ɗɨɐɌ ɘɑəɨɤɑ ɛɗɚɞəɚɝɞɔ ɒɔɐɖɚɕ Ɏɚɐɧ, ɚə 

ɎɝɛɗɧɎɌɑɞ əɌ ɛɚɎɑɜɡəɚɝɞɨ ɔ ɚɍɜɌɓɟɑɞ ɞɑɛɗɚəɑɛɜɚəɔɢɌɑɘɧɕ ɝɗɚɕ. Ȯ ɝɚɚɞ- 

ɎɑɞɝɞɎɔɔ ɝ ɏɔɛɚɞɑɓɚɕ ɛɌɐɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ əɔɒɑ 3,98  ÁȽ (277,13  ȶ) ɛɜɔ- 

əɟɒɐɌɑɞ ɚɐɔəɚɣəɧɑ ɘɚɗɑɖɟɗɧ òɎɧɗɑɓɌɞɨó ɔɓ ɝɎɚɔɡ òɥɑɗɑɕó ɔ ɝɞɌəɚɎɔɞɨɝɫ 

ɖɔɜɛɔɣɔɖɌɘɔ ɟɛɚɜɫɐɚɣɑəəɚɕ ɞɑɞɜɌɩɐɜɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɗɨɐɌ (ɖɌɒɐɌɫ 

ɘɚɗɑɖɟɗɌ Ɏɚɐɧ ɝɎɫɓɌəɌ Ɏɚɐɚɜɚɐəɧɘɔ ɝɎɫɓɫɘɔ ɝ ɣɑɞɧɜɨɘɫ ɐɜɟɏɔɘɔ ɘɚɗɑ- 

ɖɟɗɌɘ Ɏɚɐɧ), əɌɜɌɥɔɎɌɫ ɞɑɘ ɝɌɘɧɘ ɝɎɚɕ ɚɍɦɑɘ ɔ ɟɘɑəɨɤɌɫ ɛɗɚɞəɚɝɞɨ 

ɗɨɐɌ. ȻɜɌɎɐɌ, ɐɚ ɝɔɡ ɛɚɜ ɞɚɣəɚ əɑ Ɏɧɫɝəɑəɚ, ɣɞɚ ɔɘɑəəɚ ɓɌɝɞɌɎɗɫɑɞ ɘɚ- 

ɗɑɖɟɗɧ Ɏɚɐɧ òɎɧɗɑɓɌɞɨó ɔɓ ɘɑɒɌɞɚɘəɧɡ òɥɑɗɑɕó. 

ȯɔɛɚɞɑɓɌ ɚ ɝɞɜɟɖɞɟɜɑ ɗɨɐɌ ɛɜɑɐɛɚɗɌɏɌɑɞ, ɣɞɚ ɚəɌ əɑ ɜɌɓɜɟɤɌɑɞɝɫ ɝɜɌ- 

ɓɟ ɛɚɝɗɑ ɞɌɫəɔɫ, Ɍ ɑɥɑ ɝɍɑɜɑɏɌɑɞɝɫ Ɏ Ɏɔɐɑ ɠɜɌɏɘɑəɞɚɎ Ɏ ɞɑɣɑəɔɑ ɐɚɗɏɚɏɚ 

Ɏɜɑɘɑəɔ Ɏɛɗɚɞɨ ɐɚ ɐɚɝɞɔɒɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɖɔɛɑəɔɫ. ȰɌɒɑ Ɏɚɐɫəɚɕ ɛɌɜ, 

Ɏ ɖɚɞɚɜɚɘ ɛɜɑɚɍɗɌɐɌɪɞ ɚɐɔəɚɣəɧɑ ɘɚɗɑɖɟɗɧ, ɝɚɐɑɜɒɔɞ ɝɜɚɝɞɖɔ ɘɚɗɑɖɟɗ 

Ɏɚɐɧ (ɐɚ 11%).  Ȭ ɑɝɗɔ ɩɞɚ ɔɘɑəəɚ ɞɌɖ ɔ ɒɑɝɞɖɌɫ ɝɞɜɟɖɞɟɜɌ ɗɨɐɌ ɝɚɡɜɌ- 

əɫɑɞɝɫ Ɏ ɒɔɐɖɚɕ Ɏɚɐɑ (ɞ.ɑ. ɚəɌ ɫɎɗɫɑɞɝɫ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɚɕ), ɞɚ ɞɚɏɐɌ 

ɛɚɣɑɘɟ ɚəɌ ɒɔɐɖɌɫ ɔ ɞɑɣɑɞ? Ȱɗɫ ɛɚɫɝəɑəɔɫ ɩɞɚɏɚ ɫɎɗɑəɔɫ ɜɌɓɜɌɍɚɞɌəɚ 

əɑɝɖɚɗɨɖɚ ɏɔɛɚɞɑɓ, əɌɛɜɔɘɑɜ ɚ ɝɟɥɑɝɞɎɚɎɌəɔɔ ɐɎɟɡ-, ɣɑɞɧɜɑɡ- ɔ Ɏɚɝɨɘɔ- 

ɣɗɑəəɧɡ ɝɞɜɟɖɞɟɜ, ɛɜɔɣɑɘ ɖɌɒɐɚɕ ɞɑɘɛɑɜɌɞɟɜɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɎɚɕ əɌ- 

ɍɚɜ ɞɌɖɔɡ ɌɝɝɚɢɔɌɞɚɎ ɔ ɚɐɔəɚɣəɧɡ ɘɚɗɑɖɟɗ. ȰɎɟɡ- ɔ ɣɑɞɧɜɑɡɣɗɑəəɧɑ 

ɌɝɝɚɢɔɌɞɧ ɔɘɑɪɞ Ɏɔɐ ɢɑɛɚɣɑɖ, Ɏɚɝɨɘɔɣɗɑəəɧɑ ð ɓɌɘɖəɟɞɧɡ ɞɜɑɟɏɚɗɨəɧɡ 

ɛɜɔɓɘ. ȻɜɑɐɗɚɒɑəɌ ɞɌɖɒɑ ɏɔɛɚɞɑɓɌ ɚ ɖɗɌɝɞɑɜəɚɕ ɝɞɜɟɖɞɟɜɑ Ɏɚɐɧ, ɞ.ɑ. 

ɝɟɥɑɝɞɎɚɎɌəɔɔ òɝɏɟɝɞɖɚɎó, Ɏ ɖɚɞɚɜɧɡ ɝɚɑɐɔəɑəɧ 12ð150  ɘɚɗɑɖɟɗ Ɏɚɐɧ ɝɚ 

ɝɎɚɍɚɐəɧɘɔ ɛɜɚɘɑɒɟɞɖɌɘɔ ɘɑɒɐɟ əɔɘɔ. ȾɌɖɔɑ òɝɏɟɝɞɖɔó ɍɧɝɞɜɚ ɚɍɜɌ- 

ɓɟɪɞɝɫ ɔ ɍɧɝɞɜɚ ɜɌɝɥɑɛɗɫɪɞɝɫ, ɛɚɩɞɚɘɟ ɔɡ ɔ əɌɓɧɎɌɪɞ òɘɑɜɢɌɪɥɔɘɔó 

ɖɗɌɝɞɑɜɌɘɔ. 

ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɍɗɌɏɚɐɌɜɫ ɔɘɑɪɥɔɘɝɫ Ɏɚɐɚɜɚɐəɧɘ ɝɎɫɓɫɘ ɖɌɒɐɌɫ 

ɘɚɗɑɖɟɗɌ Ɏɚɐɧ ɚɍɜɌɓɟɑɞ ɛɚɐɚɍəɧɑ ɝɎɫɓɔ ɝ ɣɑɞɧɜɨɘɫ ɝɚɝɑɐəɔɘɔ ɘɚɗɑɖɟ- 

ɗɌɘɔ, ɚɍɜɌɓɟɫ Ɍɒɟɜəɧɕ ɝɑɞɣɌɞɧɕ ɖɌɜɖɌɝ ɒɔɐɖɚɕ Ɏɚɐɧ ð əɑɟɛɚɜɫɐɚɣɑə- 

əɧɑ ɝɞɜɟɖɞɟɜɧ ɍɗɔɒəɑɏɚ ɛɚɜɫɐɖɌ (ɜɔɝ. 1.3). 

ɉɞɔ Ɏɚɐɚɜɚɐəɧɑ ɝɎɫɓɔ ɫɎɗɫɪɞɝɫ ɝɛɚəɞɌəəɧɘɔ ɔ ɖɚɜɚɞɖɚɒɔɎɟɥɔ- 

ɘɔ (10ð10 ð 10ð20 ɝɑɖɟəɐ). Ⱥəɔ ɍɧɝɞɜɚ ɜɌɓɜɟɤɌɪɞɝɫ ɔ ɚɍɜɌɓɟɪɞɝɫ əɚɎɧɑ. 

ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ ɎɚɓəɔɖɌɪɞ əɑɚɐəɚɜɚɐəɚɝɞɔ Ɏ ɝɞɜɟɖɞɟɜɑ Ɏɚɐɧ ɔ, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ, əɌɍɗɪɐɌɪɞɝɫ ɟɛɚɘɫəɟɞɧɑ Ɏɧɤɑ òɌəɚɘɌɗɔɔ Ɏɚɐɧó. ȿɒɑ əɌ- 

ɝɣɔɞɌəɚ ɍɚɗɑɑ 40  ɌəɚɘɌɗɨəɧɡ ɝɎɚɕɝɞɎ Ɏɚɐɧ (Ɏ ɞɚɘ ɣɔɝɗɑ, ɜɌɝɝɘɚɞɜɑəəɧɑ 

Ɏɧɤɑ). 

ȺɍɌ ɌɞɚɘɌ ȯɔɐɜɚɏɑəɌ Ɏ ɘɚɗɑɖɟɗɑ Ɏɚɐɧ (ɜɔɝ. 1.2,  ʘ) ɜɌɓɘɑɥɌɪɞɝɫ ɛɚ 

ɚɐəɟ ɝɞɚɜɚəɟ ɚɞ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ɔ Ɏɧɝɚɖɚɕ ɛɚɗɫɜəɚɝɞɔ 

ɝɎɫɓɑɕ ȹðȺ ɘɚɗɑɖɟɗɌ Ɏɚɐɧ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɚɕ ɛɚɗɫɜ- 
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əɚɝɞɨɪ. ȴɚəɔɓɌɢɔɚəəɧɕ ɛɚɞɑəɢɔɌɗ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɝɚɝɞɌɎɗɫɑɞ 12,6  Ȯ, 

Ɍ ɑɑ ɝɜɚɐɝɞɎɚ ɖ ɩɗɑɖɞɜɚəɟ ð 88  ɖȰɒ/ɘɚɗɨ. 

Ⱥɝɚɍɑəəɚɝɞɔ ɠɔɓɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ Ɏɚɐɧ ɔ əɌɗɔɣɔɑ ɘəɚɏɚɣɔɝɗɑəəɧɡ 

əɑɐɚɗɏɚ ɝɟɥɑɝɞɎɟɪɥɔɡ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ Ɏ ɘɚɗɑɖɟɗɑ Ɏɚɐɧ ɝɚɓɐɌɪɞ 

ɍɗɌɏɚɛɜɔɫɞəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ ɚɍɜɌɓɚɎɌəɔɫ ɌɝɝɚɢɔɌɞɚɎ (ɖɗɌɝɞɑɜɚɎ). 

Ⱥɍ ɌɝɝɚɢɔɌɞɌɡ ɜɌɓəɚɏɚ ɝɚɝɞɌɎɌ (əɌɓɧɎɌɑɘɧɡ òɏɔɐɜɚɗɨó, òɐɔɏɔɐɜɚɗɨó, òɞɜɔ- 

ɏɔɐɜɚɗɨó) ɟɣɑəɧɑ ɝɞɜɚɔɗɔ ɐɚɏɌɐɖɔ ɑɥɑ Ɏ ɖɚəɢɑ XIX  ɝɞɚɗɑɞɔɫ. Ȯ 20 -ɑ ɏɚɐɧ 

ɘɔəɟɎɤɑɏɚ ɝɞɚɗɑɞɔɫ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɞɑɞɜɌɩɐɜɔɣɑɝɖɌɫ ɝɞɜɟɖɞɟɜɌ ɗɨɐɌ 

ɔ Ȱɒɚə ȭɑɜəɌɗ (Berna l) ɔ Ȼ. ɀɌɟɗɑɜ (P. Fowler) ɎɧɝɖɌɓɌɗɔ ɘɧɝɗɨ ɚ ɞɚɘ, 

ɣɞɚ ɛɚɐɚɍəɌɫ ɒɑ ɝɞɜɟɖɞɟɜɌ, əɚ ɘɑəɑɑ ɟɛɚɜɫɐɚɣɑəəɌɫ (ɞɌɖ əɌɓɧɎɌɑɘɧɕ 

ɍɗɔɒəɔɕ ɛɚɜɫɐɚɖ) ɡɌɜɌɖɞɑɜəɌ ɔ ɐɗɫ ɒɔɐɖɚɕ Ɏɚɐɧ. 

ȼɌɝɝɘɌɞɜɔɎɌɗɌɝɨ Ɏ ɩɞɚ ɒɑ Ɏɜɑɘɫ ɔ ɘɚɐɑɗɨ ɍɑɝɛɜɑɜɧɎəɚɕ ɝɑɞɖɔ Ɏ 

Ɏɚɐɑ ð ɝ ɛɜɑɐɝɞɌɎɗɑəɔɑɘ ɑɑ ɝɞɜɟɖɞɟɜɧ ɖɌɖ ɝɗɟɣɌɕəɚɕ ɞɑɞɜɌɩɐɜɔɣɑɝɖɚɕ 

ɝɑɞɖɔ, ɝɎɫɓɔ ɘɑɒɐɟ ɘɚɗɑɖɟɗɌɘɔ Ɏ ɖɚɞɚɜɚɕ ɔɝɖɜɔɎɗɑəɧ ɔ ɔɘɑɪɞ ɜɌɓəɟɪ 

ɐɗɔəɟ. Ȯ ɛɜɔəɢɔɛɑ ɞɌɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɝɞɜɟɖɞɟɜɑ Ɏɚɐɧ ɛɚɫɝəɫɗɚ ɑɑ 

ɟɛɗɚɞəɑəɔɑ ɛɜɔ ɜɌɝɛɗɌɎɗɑəɔɔ ɔɝɖɜɔɎɗɑəəɧɡ ɝɎɫɓɑɕ. ȺɐəɌɖɚ ɩɞɌ ɘɚɐɑɗɨ 

ɎɡɚɐɔɗɌ Ɏ ɛɜɚɞɔɎɚɜɑɣɔɑ ɝ əɑɘɚəɚɞɚəəɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ ɝɎɚɕɝɞɎ Ɏɚɐɧ ɚɞ 

ɞɑɘɛɑɜɌɞɟɜɧ ɔ ɐɌɎɗɑəɔɫ (ɣɞɚ ɍɧɗɚ Ɏ ɘɚɐɑɗɔ ȭɑɜəɌɗɌ ɔ ɀɌɟɗɑɜɌ). 

ɀɜɌəɖ ɔ ȿə (Frank  ɔ Wen, 1957)  ɛɜɑɐɗɚɒɔɗɔ ɘɚɐɑɗɨ òɘɑɜɢɌɪɥɔɡ 

ɖɗɌɝɞɑɜɚɎó. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɚɕ ɘɚɐɑɗɨɪ Ɏɚɐɚɜɚɐəɧɑ ɝɎɫɓɔ Ɏ ɒɔɐɖɚɕ 

Ɏɚɐɑ ɍɑɝɛɜɑɜɧɎəɚ ɚɍɜɌɓɟɪɞɝɫ ɔ ɜɎɟɞɝɫ. Ȱɗɔɞɑɗɨəɚɝɞɨ ɔɡ ɝɟɥɑɝɞɎɚɎɌəɔɫ 

ɝɚɝɞɌɎɗɫɑɞ 10ð10ð10ð11 ɝɑɖɟəɐ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ ɛɚɫɝəɔɞɨ Ɏɧɝɚɖɟɪ ɛɚɐɎɔɒ- 

əɚɝɞɨ ɒɔɐɖɚɕ Ɏɚɐɧ ɔ ɑɑ əɑɎɧɝɚɖɟɪ Ɏɫɓɖɚɝɞɨ. Ⱦɑɘ əɑ ɘɑəɑɑ ɩɞɌ ɘɚɐɑɗɨ əɑ 

ɝɘɚɏɗɌ ɛɚɫɝəɔɞɨ ɘəɚɒɑɝɞɎɚ ɟɒɑ ɔɓɎɑɝɞəɧɡ ɌəɚɘɌɗɨəɧɡ ɝɎɚɕɝɞɎ Ɏɚɐɧ. 

Ȼɚɩɞɚɘɟ ɣɟɞɨ ɛɚɓɒɑ, Ɏɚ Ɏɞɚɜɚɕ ɛɚɗɚɎɔəɑ ɁɁ ɝɞɚɗɑɞɔɫ, ɍɧɗɔ ɛɜɑɐɗɚɒɑəɧ 

ɐɎɑ ɏɜɟɛɛɧ òɝɘɑɤɌəəɧɡ ɘɚɐɑɗɑɕó: ɖɗɌɝɞɑɜəɧɑ ɔ ɖɗɌɞɜɌɞəɧɑ1. Ⱥəɔ ɛɚ- 

 
1 ȶɗɌɞɜɌɞɧ (ɝɚɑɐɔəɑəɔɫ, Ɏɖɗɪɣɑəɔɫ) ð ɚɍɜɌɓɟɪɞɝɫ Ɏɖɗɪɣɑəɔɑɘ ɘɚɗɑɖɟɗ (əɌɓɧɎɌɑɘɧɡ ɏɚɝɞɫɘɔ) Ɏ ɛɚɗɚɝɞɔ 
ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɏɚ ɖɌɜɖɌɝɌ, ɝɚɝɞɚɫɥɑɏɚ ɔɓ ɘɚɗɑɖɟɗ ɐɜɟɏɚɏɚ ɝɚɜɞɌ (əɌɓɧɎɌɑɘɧɡ ɡɚɓɫɑɎɌɘɔ) ð ɩɞɚ ɜɑɤɑɞɣɌɞɧɑ 
ɖɗɌɞɜɌɞɔ, ɔɗɔ Ɏ ɛɚɗɚɝɞɔ ɚɐəɚɕ ɍɚɗɨɤɚɕ ɘɚɗɑɖɟɗɧ-ɡɚɓɫɔəɌ (ɘɚɗɑɖɟɗɫɜəɧɕ ɖɗɌɞɜɌɞ). ȼɑɤɑɞɣɌɞɧɑ ɖɗɌɞɜɌɞɧ 
ɝɟɥɑɝɞɎɟɪɞ ɞɚɗɨɖɚ Ɏ ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɘ ɝɚɝɞɚɫəɔɔ, ɘɚɗɑɖɟɗɫɜəɧɑ ɖɗɌɞɜɌɞɧ ð ɔ Ɏ ɜɌɝɞɎɚɜɌɡ. Ⱦɑɜɘɔə òɖɗɌɞ- 
ɜɌɞɧó ɎɎɑɗ Ɏ 1948  ɏ. ȯ. ȻɌɟɩɗɗ (G. Powell ) [ɝɘ. ʇʘʫʵʣʣ ɻ.ʄ. ȹɑɝɞɑɡɔɚɘɑɞɜɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ /  Ȼɑɜ. ɝ Ɍəɏɗ. 
ȸ.: ȸɔɜ, 1971 . ð Ƚ. 398ð450;  ʍʦʛʘʥ ʄ. ȶɗɌɞɜɌɞəɧɑ ɝɚɑɐɔəɑəɔɫ, Ɏɖɗɪɣɑəɔɫ. ð ȸ.: ȸɔɜ, 1966].  
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ɝɗɟɒɔɗɔ ɝɟɥɑɝɞɎɑəəɧɘ ɛɜɚɏɜɑɝɝɚɘ Ɏ ɛɚɫɝəɑəɔɔ ɝɎɚɕɝɞɎ Ɏɚɐɧ. Ȯ ɩɞɔɡ 

ɘɚɐɑɗɫɡ ɎɚɐɌ ɛɜɑɐɝɞɌɎɗɫɗɌɝɨ ɖɌɖ ɝɘɑɝɨ ɛɜɚɞɚəɚɠɔɗɨəɧɡ ɔ ɏɔɐɜɚɖɝɚ- 

ɠɔɗɨəɧɡ ɖɗɌɝɞɑɜɚɎ ɔ ɖɗɌɞɜɌɞɚɎ. ȴɡ ɚɍɜɌɓɚɎɌəɔɑ ɝɎɫɓɌəɚ ɝ Ɍɞɚɘɚɘ ɖɔɝ- 

ɗɚɜɚɐɌ (ɐɎɑ əɌɛɚɗɚɎɔəɟ ɓɌɛɚɗəɑəəɧɑ ȏЋ*-ɚɜɍɔɞɌɗɔ ɖɔɝɗɚɜɚɐɌ Ɏ ɚɝəɚɎ- 

əɚɘ ɝɚɝɞɚɫəɔɔ, ɍɚɗɨɤɚɑ ɝɜɚɐɝɞɎɚ ɖ ɩɗɑɖɞɜɚəɟ (~40  ɖȰɒ/ɘɚɗɨ) ɔ əɑ- 

ɝɖɚɗɨɖɚ ɍɗɔɓɖɚ ɜɌɝɛɚɗɚɒɑəəɧɡ ɟɜɚɎəɑɕ ɚɍɗɑɏɣɌɪɞ ɖɔɝɗɚɜɚɐəɧɑ ɚɍɜɌ- 

ɓɚɎɌəɔɫ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɝɚɑɐɔəɑəɔɕ ɝ ɚɞəɚɝɔɞɑɗɨəɚ ɝɗɌɍɧɘɔ ɝɎɫɓɫɘɔ 

ɘɑɒɐɟ ɔɝɡɚɐəɧɘɔ ɘɚɗɑɖɟɗɌɘɔ). ȽɟɥɑɝɞɎɑəəɧɘ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ əɑ- 

ɝɛɌɜɑəəɧɡ ɩɗɑɖɞɜɚəɚɎ, ɖɚɞɚɜɧɑ ɛɜɔəɔɘɌɪɞ ɟɣɌɝɞɔɑ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɖɚə- 

ɞɌɖɞəɧɡ ɖɔɝɗɚɜɚɐəɧɡ ɖɚɘɛɗɑɖɝɚɎ (ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ 10ð13 ɝɑ- 

ɖɟəɐ) ɔ ɖɚɘɛɗɑɖɝɚɎ ɝ ɛɑɜɑəɚɝɚɘ ɓɌɜɫɐɌ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɖɗɌɝɞɑɜəɚ-ɖɗɌɞ- 

ɜɌɞəɌɫ ɘɚɐɑɗɨ ɛɚɝɞɟɗɔɜɟɑɞ ɎɚɓəɔɖəɚɎɑəɔɑ Ɏ ɏɑɞɑɜɚɏɑəəɚɕ ɝɔɝɞɑɘɑ Ɏɚɐɧ 

ʩʦʣʴʚʘʪʠʨʦʚʘʥʥʦʛʦ ɩɗɑɖɞɜɚəɌ. ȴɘɑəəɚ ɛɜɔɝɟɞɝɞɎɔɑ ɖɚɜɚɞɖɚɒɔɎɟɥɑɏɚ 

ɏɔɐɜɌɞɔɜɚɎɌəəɚɏɚ ɩɗɑɖɞɜɚəɌ ɛɚɓɎɚɗɫɑɞ ɛɚɫɝəɔɞɨ ɚɍɜɌɓɚɎɌəɔɑ ɥɑɗɚɣ- 

əɚɕ ɝɜɑɐɧ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɑɜɎɔɣəɧɡ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑ- 

ɜɔɝɞɔɖ Ɏɚɐɧ ɣɑɜɑɓ əɑɖɚɞɚɜɧɕ ɛɜɚɘɑɒɟɞɚɖ Ɏɜɑɘɑəɔ, Ɍ ɞɌɖɒɑ ɎɚɓɜɌɝ- 

ɞɌəɔɑ ɐɔɛɚɗɨəɚɏɚ ɘɚɘɑəɞɌ ɗɔəɑɕəɚɏɚ ɖɗɌɝɞɑɜɌ Ɏ Ɍɘɚɜɠəɚɕ ɘɚɗɑɖɟɗɑ 

Ɏɚɐɧ ɔ ɞɑɞɜɌɩɐɜɔɣɑɝɖɚɏɚ ɖɗɌɝɞɑɜɌ ɓɌ ɝɣɑɞ ɌɖɞɔɎɌɢɔɔ ɜɌɝɞɎɚɜɑəəɚɏɚ ɖɔɝ- 

ɗɚɜɚɐɌ. 

Ƚɜɑɐɔ ɖɗɌɝɞɑɜəɧɡ ɘɚɐɑɗɑɕ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɘɚɐɑɗɨ, ɛɜɑɐɝɞɌɎɗɑə- 

əɟɪ əɌ ɜɔɝ. 1.3:  ɖɗɌɝɞɑɜɧ ɝɎɫɓɌəəɧɡ ɘɚɗɑɖɟɗ, ɖɚɞɚɜɧɑ ɛɗɌɎɌɪɞ Ɏ ɘɚɜɑ 

əɑɝɎɫɓɌəəɧɡ ɘɚɗɑɖɟɗ. Ȯ Ɏɚɐɑ ɝɍɑɜɑɏɌɑɞɝɫ ɛɚɐɚɍəɌɫ ɏɑɖɝɌɏɚəɌɗɨəɚɘɟ 

ɗɨɐɟ ɝɑɞɖɌ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ, ɛɟɝɞɚɞɧ ɖɚɞɚɜɚɕ ɣɌɝɞɔɣəɚ ɓɌɛɚɗəɑəɧ 

ɘɚəɚɘɑɜəɧɘɔ ɘɚɗɑɖɟɗɌɘɔ. ȷ. Ȼɚɗɔəɏ (L. Pau li ng) ɛɜɑɐɗɚɒɔɗ (1959 ) 

əɑɝɖɚɗɨɖɚ ɐɜɟɏɚɕ ɎɌɜɔɌəɞ ɘɚɐɑɗɔ. Ⱥə ɝɣɔɞɌɗ, ɣɞɚ ɚɝəɚɎɚɕ ɝɞɜɟɖɞɟɜɧ 

ɝɗɟɒɔɞ ɝɑɞɖɌ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ, ɖɚɞɚɜɌɫ ɝɎɚɕɝɞɎɑəəɌ əɑɖɚɞɚɜɧɘ ɖɜɔ- 

ɝɞɌɗɗɚɏɔɐɜɌɞɌɘ. 

ȮɌɜɔɌəɞɌɘɔ ɖɗɌɝɞɑɜəɧɡ ɘɚɐɑɗɑɕ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɖɗɌɝɞɑɜɧ ɔ ɝɎɚɍɚɐ- 

əɧɑ ɘɚɗɑɖɟɗɧ, ɝɚɑɐɔəɑəəɧɑ Ɏɚɐɚɜɚɐəɧɘɔ ɝɎɫɓɫɘɔ. Ȯ ɖɗɌɞɜɌɞəɧɡ ɘɚɐɑ- 

ɗɫɡ ɐɚɛɟɝɖɌɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɝɎɫɓɑɕ ɘɑɒɐɟ ɛɟɝɞɚɞəɧɘɔ ɔ 

ɖɌɜɖɌɝəɧɘɔ ɘɚɗɑɖɟɗɌɘɔ. 

ȽɟɥɑɝɞɎɟɑɞ ɏɔɛɚɞɑɓɌ ɔ ɛɜɚ ɜɑɌɗɔɓɌɢɔɪ ɘɑɡɌəɚɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɕ 

ɜɌɐɔɖɌɗɨəɚɕ ɐɔɝɝɚɢɔɌɢɔɔ Ɏɚɐɧ. ȯɔɛɚɞɑɓɌ ɍɌɓɔɜɟɑɞɝɫ əɌ ɞɚɘ, ɣɞɚ ɒɔɐɖɌɫ 

ɎɚɐɌ ɫɎɗɫɑɞɝɫ ɐɔəɌɘɔɣəɚɕ əɑɝɞɌɍɔɗɨəɚɕ ɛɚɗɔɘɑɜəɚɕ ɝɔɝɞɑɘɚɕ, ɔ ɛɚ- 

ɐɚɍəɚ ɘɑɡɌəɚɡɔɘɔɣɑɝɖɔɘ ɜɑɌɖɢɔɫɘ Ɏ ɛɚɗɔɘɑɜɌɡ ɛɜɔ ɘɑɡɌəɔɣɑɝɖɚɘ Ɏɚɓ- 

ɐɑɕɝɞɎɔɔ əɌ Ɏɚɐɟ ɛɚɏɗɚɥɑəəɌɫ ɑɪ ɩəɑɜɏɔɫ (əɑɚɍɡɚɐɔɘɌɫ ɐɗɫ ɜɌɓɜɧɎɌ 

ɝɎɫɓɑɕ ȹðȺȹ) ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɘɔɖɜɚɚɍɦɑɘɑ ɝɞɜɟɖɞɟɜɧ Ɏɚɐɧ ɛɚ ɝɡɑɘɑ 
 

 
Ĭ 

(H2O)n(H2O...HĬ|ĬOH)(H2O)m   ɸ(H2O)(n +1)(H )+ (OH )(H 2O)m  , 

ɏɐɑ ʝ ð ð əɑɝɛɌɜɑəəɧɕ ɩɗɑɖɞɜɚə. 

Ȼɚɝɖɚɗɨɖɟ ɐɔɝɝɚɢɔɌɢɔɫ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɔ ɜɑɌɖɢɔɔ ɜɌɐɔɖɌɗɚɎ ȺȹÅ ɔ 

ȹ+ ɛɜɚɔɝɡɚɐɫɞ Ɏ ɌɝɝɚɢɔɔɜɚɎɌəəɚɘ ɝɚɝɞɚɫəɔɔ ɒɔɐɖɚɕ Ɏɚɐɧ, ɜɌɐɔɖɌɗɧ 

ɘɚɏɟɞ ɔɘɑɞɨ ɛɜɚɐɚɗɒɔɞɑɗɨəɧɑ ɛɜɚɘɑɒɟɞɖɔ ɒɔɓəɔ (ɐɑɝɫɞɖɔ ɝɑɖɟəɐ ɔ 

ɍɚɗɨɤɑ) Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɑɌɖɢɔɕ ɜɑɖɚɘɍɔəɌɢɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ Ɏɚɐɑ 

ɘɚɏɟɞ ɝɟɥɑɝɞɎɚɎɌɞɨ ɐɚɝɞɌɞɚɣəɚ ɟɝɞɚɕɣɔɎɧɑ ɛɚɗɔɘɑɜəɧɑ ɝɞɜɟɖɞɟɜɧ. 

ȶɑə ȰɒɚɜɐɌə (K. Jordan ) ɛɜɑɐɗɚɒɔɗ ɘɚɐɑɗɨ ɝɞɜɟɖɞɟɜɧ ɟɝɞɚɕɣɔɎɧɡ 

òɖɎɌəɞɚɎó Ɏɚɐɧ, ɖɚɞɚɜɧɑ ɝɚɝɞɚɫɞ ɔɓ ɤɑɝɞɔ ɑɑ ɘɚɗɑɖɟɗ. ɉɞɔ ɖɗɌɝɞɑɜɧ 



10 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
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(ɖɎɌəɞɧ) ɘɚɏɟɞ ɚɍɦɑɐɔəɫɞɝɫ ɐɜɟɏ ɝ ɐɜɟɏɚɘ ɔ ɝɚ òɝɎɚɐəɧɘɔó (ɚɐɔəɚɣ- 

əɧɘɔ) ɘɚɗɑɖɟɗɌɘɔ Ɏɚɐɧ ɓɌ ɝɣɑɞ ɩɖɝɛɚəɔɜɚɎɌəəɧɡ əɌ ɔɡ ɛɚɎɑɜɡəɚɝɞɔ Ɏɚ- 

ɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ (ɜɔɝ. 1.4).  Ȯ ɩɞɚɕ ɘɚɐɑɗɔ ɝɎɚɍɚɐəɚ ɜɌɝɞɟɥɔɑ ɖɜɔɝɞɌɗɗɧ 

ɞɎɑɜɐɚɕ Ɏɚɐɧ (ɗɑɐ ɔɗɔ ɝəɑɒɔəɖɔ) ɐɚɗɒəɧ ɔɘɑɞɨ 6-ɗɟɣɑɎɟɪ ɝɞɜɟɖɞɟɜɟ. 

ȺɍɜɌɓɚɎɌəɔɑ ɢɑɛɚɣɑɖ ɔ ɖɚɗɑɢ ɔɓ ɘəɚɏɔɡ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɛɚɐɞɎɑɜɒɐɑəɚ 

ɘɑɞɚɐɚɘ ɜɑəɞɏɑəɚɝɞɜɟɖɞɟɜəɚɏɚ ɌəɌɗɔɓɌ. ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɌɫ ɏɜɟɛɛɌ ɔɓ 

Ƚɞɩəɠɚɜɐɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɞɚɒɑ ɛɚɗɌɏɌɑɞ, ɣɞɚ ɢɑɛɚɣɖɔ ɔ ɖɚɗɨɢɌ ɔɓ 

ɘəɚɏɔɡ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɐɚɗɏɚɒɔɎɟɥɔɘɔ ɩɗɑɘɑəɞɌɘɔ ɑɑ ɝɞɜɟɖ- 

ɞɟɜɧ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ Ɏɚɐɧ Ɏɚɐɚɜɚɐəɧɑ 

ɝɎɫɓɔ ɘɑɒɐɟ ɘɚɗɑɖɟɗɌɘɔ ɗɨɐɌ ɔɘɑɪɞ ɣɌɝɞɔɣəɚ (əɌ 10%) ɖɚɎɌɗɑəɞəɧɕ 

ɡɌɜɌɖɞɑɜ. ɉɞɚ ɛɚɓɎɚɗɫɑɞ 10%  ɘɚɗɑɖɟɗ Ɏɚɐɧ ɚɍɦɑɐɔəɫɞɨɝɫ Ɏ ɐɚɝɞɌɞɚɣəɚ 

ɐɚɗɏɚɒɔɎɟɥɔɑ ɛɚɗɔɘɑɜɧ. Ȼɚɝɗɑɐəɔɑ ɛɚɐɚɍəɚ ɚɍɧɣəɧɘ ɛɚɗɔɘɑɜɌɘ ɘɚ- 

ɏɟɞ ɜɌɓɜɟɤɌɞɨɝɫ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɓɎɟɖɌ, ɜɌɝɞɫɒɑəɔɫ, ɛɜɚɐɌɎɗɔɎɌəɔɫ ɣɑɜɑɓ 

ɞɚəɖɔɑ ɚɞɎɑɜɝɞɔɫ ɔ ɞ.ɛ. ȾɌɖɚɑ ɜɌɓɜɟɤɑəɔɑ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɍɚ- 

ɗɑɑ ɛɜɚɝɞɧɡ ɘɚɗɑɖɟɗɫɜəɧɡ ɝɞɜɟɖɞɟɜ ð ɖɗɌɝɞɑɜɚɎ. 

ȭɗɌɏɚɐɌɜɫ Ɏɚɐɚɜɚɐəɧɘ ɝɎɫɓɫɘ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɝɚɑɐɔəɫɪɞɝɫ Ɏ ɍɑɝ- 

ɛɚɜɫɐɚɣəɧɑ ɌɝɝɚɢɔɌɞɧ ð ɖɗɌɝɞɑɜɧ ɔ Ɏɚɐəɧɑ ɖɜɔɝɞɌɗɗɧ, Ɏ ɝɚɝɞɌɎ ɖɚɞɚɜɧɡ 

ɘɚɏɟɞ Ɏɡɚɐɔɞɨ ɐɑɝɫɞɖɔ, ɝɚɞəɔ ɔ ɐɌɒɑ ɞɧɝɫɣɔ ɘɚɗɑɖɟɗ. òȮɚɐəɧɑ ɖɜɔɝɞɌɗ- 

ɗɧó ɘɚɏɟɞ ɔɘɑɞɨ ɜɌɓəɚɚɍɜɌɓəɟɪ ɠɚɜɘɟ ð ɖɌɖ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ, ɞɌɖ ɔ 

ɐɎɟɡɘɑɜəɟɪ (Ɏ Ɏɔɐɑ ɖɚɗɨɢɑɎɧɡ ɝɞɜɟɖɞɟɜ). Ȯ ɚɝəɚɎɑ Ɏɝɑɡ ɝɞɜɟɖɞɟɜ ð ɞɑɞɜɌ- 

ɩɐɜ. ȯɜɟɛɛɔɜɟɫɝɨ, ɞɑɞɜɌɩɐɜɧ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɚɍɜɌɓɟɪɞ ɜɌɓəɧɑ ɝɞɜɟɖɞɟɜɧ, 

əɚ ɚɝəɚɎəɚɕ Ɏ ɛɜɔɜɚɐɑ ɫɎɗɫɑɞɝɫ ɏɑɖɝɌɏɚəɌɗɨəɌɫ, ɖɚɏɐɌ ɤɑɝɞɨ ɘɚɗɑɖɟɗ 

(ɞɑɞɜɌɩɐɜɚɎ) ɝɚɑɐɔəɫɪɞɝɫ Ɏ ɖɚɗɨɢɚ. ɉɞɚɞ ɞɔɛ ɝɞɜɟɖɞɟɜɧ ɛɜɔɝɟɥ ɝəɑɏɟ, 

ɗɨɐɟ, ɞɌɗɚɕ ɔ ɖɗɑɞɚɣəɚɕ Ɏɚɐɑ Ɏɝɑɡ ɒɔɎɧɡ ɚɜɏɌəɔɓɘɚɎ (ɜɔɝ. 1.5).  

ȸɚɗɑɖɟɗɧ Ɏɚɐɧ ɝɛɚɝɚɍəɧ ɚɍɜɌɓɚɎɧɎɌɞɨ ɞɜɔ-, ɞɑɞɜɌ-, ɛɑəɞɌ- ɔ ɏɑɖɝɌ- 

ɘɑɜɧ, ɖɚɞɚɜɧɑ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɚɏɟɞ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨɝɫ Ɏ ɍɚɗɑɑ ɝɗɚɒəɧɑ 

ɌɝɝɚɢɔɌɞɧ ð ɖɗɌɝɞɑɜɧ Ɏɚɐɧ. Ƚɚɑɐɔəɫɫɝɨ ɐɜɟɏ ɝ ɐɜɟɏɚɘ, ɛɜɚɝɞɧɑ ɖɗɌɝɞɑɜɧ 

ɘɚɏɟɞ ɚɍɜɌɓɚɎɧɎɌɞɨ ɝɗɚɒəɧɑ ɝɞɜɟɖɞɟɜɧ ɝ 20  ɔ ɍɚɗɨɤɑ ɘɚɗɑɖɟɗɌɘɔ Ɏɚɐɧ. 

ɉɗɑɘɑəɞɌɜəɧɘɔ ɫɣɑɕɖɌɘɔ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɞɑɞɜɌɩɐɜɧ, ɖɚɞɚɜɧɑ ɝɚɑɐɔəɫɪɞ 

ɘɑɒɐɟ ɝɚɍɚɕ Ɏɚɐɚɜɚɐəɧɘɔ ɝɎɫɓɫɘɔ ɣɑɞɧɜɑ (ɛɜɚɝɞɚɕ ɞɑɞɜɌɩɐɜ) ɔɗɔ ɛɫɞɨ 

ɘɚɗɑɖɟɗ Ɏɚɐɧ (ɚɍɦɑɘəɚɢɑəɞɜɔɜɚɎɌəəɧɕ ɞɑɞɜɌɩɐɜ). 

Ƚ ɛɚɘɚɥɨɪ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ ɛɜɚɝɞɧɑ ɞɑɞɜɌɩɐɜɧ ɘɚɏɟɞ ɝɚɑɐɔəɫɞɨ- 

ɝɫ ɘɑɒɐɟ ɝɚɍɚɕ ɎɑɜɤɔəɌɘɔ, ɜɑɍɜɌɘɔ ɔɗɔ ɏɜɌəɫɘɔ, ɚɍɜɌɓɟɫ ɖɗɌɝɞɑɜɧ 

ɝɗɚɒəɚɕ ɝɞɜɟɖɞɟɜɧ (əɌɛɜɔɘɑɜ, Ɏ ɠɚɜɘɑ ɐɚɐɑɖɌɩɐɜɌ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɚɗɑɖɟɗɧ Ɏɚɐɧ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɍɜɚɟəɚɎɝɖɚɏɚ ɐɎɔɒɑəɔɫ 

ɔ ɔɡ ɝɞɚɗɖəɚɎɑəɔɫ ɍɟɐɟɞ ɎɓɌɔɘɚɐɑɕɝɞɎɚɎɌɞɨ ɘɑɒɐɟ ɝɚɍɚɕ ɝ ɛɚɘɚɥɨɪ Ɏɚɐɚ- 

ɜɚɐəɧɡ ɝɎɫɓɑɕ ɔ ɚɍɜɌɓɚɎɧɎɌɞɨ ɖɗɌɝɞɑɜɧ ɍɚɗɑɑ ɝɗɚɒəɚɕ ɝɞɜɟɖɞɟɜɧ. 
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Ⱥɞəɚɝɔɞɑɗɨəɚ ɝɞɜɟɖɞɟɜəɚɕ ɟɝɞɚɕɣɔɎɚɝɞɔ (ɝɞɌɍɔɗɨəɚɝɞɔ, ɝɞɚɕɖɚɝɞɔ) 

Ɏɚɐɧ Ɏɑɐɑɞɝɫ ɐɔɝɖɟɝɝɔɫ: ɝɟɥɑɝɞɎɟɪɞ ɘəɑəɔɫ ɚɍ ɟɝɞɚɕɣɔɎɚɝɞɔ ɝɞɜɟɖɞɟɜɧ 

ɔɓ 24,  57,  1820  ɘɚɗɑɖɟɗ Ɏɚɐɧ. ȶɗɌɝɞɑɜəɌɫ ɝɞɜɟɖɞɟɜɌ Ɏ Ɏɔɐɑ ɔɖɚɝɌɩɐɜɌ 

(Ɏ ɖɚɞɚɜɚɘ ɝɚɑɐɔəɫɪɞɝɫ ɐɚ 1820  ɘɚɗɑɖɟɗ Ɏɚɐɧ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 13 ɍɚɗɑɑ 

ɘɑɗɖɔɡ ɝɞɜɟɖɞɟɜəɧɡ ɩɗɑɘɑəɞɚɎ) ɛɜɑɐɝɞɌɎɗɑəɌ əɌ ɜɔɝ. 1.6.  

ȿɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɖɚɘɛɚəɑəɞɚɎ Ɏ ɌɝɝɚɢɔɌɞɑ ɛɜɔɎɚɐɔɞ ɖ ɘɔ- 

əɑɜɌɗɔɓɌɢɔɔ ɖɗɌɝɞɑɜɌ ɔ Ɏɧɜɚɒɐɑəɔɫ ɑɏɚ Ɏ ɗɨɐɚɛɚɐɚɍəɟɪ ɘɚɐɑɗɨ. Ȼɜɔ 

ɩɞɚɘ ɚɝəɚɎəɚɕ ɛɑɜɑəɚɝ ɓɌɜɫɐɌ ɐɚɗɒɑə ɛɜɚɔɝɡɚɐɔɞɨ ɓɌ ɝɣɑɞ ɛɜɚɞɚəɌ, 

Ɍ ɜɑɖɚɘɍɔəɌɢɔɫ ɜɌɐɔɖɌɗɚɎ ð Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɑɓɌɖɞɔɎɌɢɔɔ ɛɜɚɞɚəɚɎ Ɏ Ɏɔɐɑ 

ɏɌɓɚɛɚɐɚɍəɚɏɚ ɎɚɐɚɜɚɐɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ əɌɍɗɪɐɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɜȹ 

ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɥɑɗɚɣəɧɡ ɝɎɚɕɝɞɎ Ɏ Ɏɚɐɑ, Ɍ ɞɌɖɒɑ ɟɎɑɗɔɣɑəɔɑ ɐɚɗɔ 

ɏɔɐɜɌɞɔɜɚɎɌəəɧɡ ɏɔɐɜɚɖɝɔɐɚɎ, ɖɚɞɚɜɧɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɔəɔɘɌɪɞ 

ɟɣɌɝɞɔɑ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ, Ɍ ɞɌɖɒɑ ɌɝɝɚɢɔɌɞɚɎ Ɏɑɜɞɔ- 

ɖɌɗɨəɚɏɚ ɞɔɛɌ (ɞɌɖ əɌɓɧɎɌɑɘɌɫ ɝɞɑɖɚɎɌɫ ɝɎɫɓɨ). 

ȺɍɜɌɓɚɎɌəɔɑ ɏɔɏɌəɞɝɖɔɡ ɏɑɞɑɜɚɖɗɌɝɞɑɜɚɎ Ɏɚɐɧ, ɜɌɓɘɑɜ ɖɚɞɚɜɧɡ ɘɚ- 

ɒɑɞ ɐɚɝɞɔɏəɟɞɨ 30ð40  ɘɖɘ ɔ ɐɌɒɑ ɍɚɗɨɤɑ (60ð70  ɘɖɘ), ɛɚɐɞɎɑɜɒɐɑəɚ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚ (ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɌɓɑɜəɚɏɚ ɝɛɑɖɞɜɚɘɑɞɜɌ). Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ Ɏɑɜɚɫɞəɚɝɞɨ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɚɏɜɚɘəɧɡ ɖɗɌɝɞɑɜɚɎ ɞɔɛɌ ɔɖɚɝɌɩɐɜɌ, 

ɖɚɞɚɜɧɑ ɎɖɗɪɣɌɗɔ ɍɧ ɍɚɗɑɑ 2000  ɘɚɗɑɖɟɗ Ɏɚɐɧ, ɛɜɔ ɟɝɗɚɎɔɔ ɝɛɚəɞɌə- 

əɚɏɚ ɔ ɍɑɝɛɜɑɜɧɎəɚɏɚ ɜɌɓɜɧɎɌ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ ɎɧɓɧɎɌɑɞ ɍɚɗɨɤɔɑ 
 
 

ǖǮǷǹǳǴǰ 1.6.  
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ɝɚɘəɑəɔɫ. Ȯɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɩɖɝɛɑɜɔɘɑəɞɌɞɚɜɧ ɠɔɖɝɔɜɚɎɌɗɔ ɚɍɜɌɓɚɎɌ- 

əɔɑ ɏɌɓɚɏɔɐɜɌɞɚɎ ɔɗɔ ɌɝɝɚɢɔɌɞɚɎ ɖɗɌɝɞɑɜɚɎ, ɖɚɞɚɜɧɑ ɌɐɝɚɜɍɔɜɚɎɌɗɔɝɨ 

əɌ ɛɚɎɑɜɡəɚɝɞɔ ɘɔɖɜɚɛɟɓɧɜɨɖɚɎ ɏɌɓɚɎ, ɜɌɝɞɎɚɜɑəəɧɡ Ɏ Ɏɚɐɑ. 

ȹɌ ɝɞɜɟɖɞɟɜɟ ɚɍɜɌɓɚɎɌəɔɕ (ɖɗɌɝɞɑɜɚɎ Ɏɚɐɧ) ɘɚɏɟɞ Ɏɗɔɫɞɨ ɞɑɘɛɑ- 

ɜɌɞɟɜɌ, ɐɌɎɗɑəɔɑ, ɘɌɏəɔɞəɚɑ ɛɚɗɑ, ȿɀ-ɔɓɗɟɣɑəɔɑ, ɓɎɟɖ, ɜɌɐɔɌɢɔɫ ɔ ɐɜ. 

Ȯ ɖɗɌɞɜɌɞɌɡ Ɏɚɐɧ ɛɟɝɞɚɞɧ ɘɚɏɟɞ əɌɛɚɗəɫɞɨɝɫ ɘɚɗɑɖɟɗɌɘɔ ɏɌɓɚɎ, ɚɍɜɌɓɟɫ 

ɖɜɔɝɞɌɗɗɚɏɔɐɜɌɞɧ (ɏɌɓɚɏɔɐɜɌɞɧ, əɌɛɜɔɘɑɜ ɘɑɞɌəɌ ð CH4  nH2O). ȼɌɝɞɎɚ- 

ɜɑəəɧɑ Ɏ Ɏɚɐɑ ɎɑɥɑɝɞɎɌ ɔ ɏɌɓɧ ɝɛɚɝɚɍɝɞɎɟɪɞ ɝɞɌɍɔɗɔɓɌɢɔɔ ɖɗɌɝɞɑɜɚɎ 

ɔ ɖɗɌɞɜɌɞɚɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɌəɌɗɔɓ ɝɟɥɑɝɞɎɟɪɥɔɡ ɝɚɎɜɑɘɑəəɧɡ ɛɜɑɐɝɞɌɎɗɑəɔɕ 

ɚ ɘɚɐɑɗɫɡ ɝɞɜɟɖɞɟɜɧ Ɏɚɐɧ ɛɚɓɎɚɗɫɑɞ ɖɚəɝɞɌɞɔɜɚɎɌɞɨ ɝɗɑɐɟɪɥɑɑ: 

1.  ȽɞɜɟɖɞɟɜɌ Ɏɚɐɧ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɠɜɌɖɞɌɗɨəɟɪ1 ɖɗɌɞɜɌɞəɟɪ 

ɘɚɐɑɗɨ, Ɏ ɖɚɞɚɜɚɕ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɚɍɦɑɐɔəɑəɧ Ɏ ɖɗɌɝɞɑɜɧ ɝ əɑɖɚɞɚɜɧɘ 

ɖɚɗɔɣɑɝɞɎɚɘ ɘɚɗɑɖɟɗ (ɞɚɣəɚɑ ɓəɌɣɑəɔɑ ɛɚɖɌ ɣɞɚ əɑ ɟɝɞɌəɚɎɗɑəɚ). ȶɗɌɝɞɑ- 

ɜɧ ɛɚɚɣɑɜɑɐəɚ òɜɌɓɍɌɎɗɫɪɞɝɫó ɛɟɝɞɚɞɌɘɔ (ɐɧɜɖɌɘɔ). ȺɝəɚɎəɧɘ ɝɞɜɟɖ- 

ɞɟɜəɧɘ ɩɗɑɘɑəɞɚɘ ɖɗɌɝɞɑɜɚɎ ɫɎɗɫɑɞɝɫ ɞɑɞɜɌɩɐɜ. 

2.  ȸɚɗɑɖɟɗɧ Ɏɚɐɧ ɞɑɞɜɌɩɐɜɌɗɨəɚɕ ɝɞɜɟɖɞɟɜɧ ɚɍɦɑɐɔəɫɪɞɝɫ Ɏ ɖɗɌɝ- 

ɞɑɜɧ ɝɗɚɒəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ ɝ ɛɚɘɚɥɨɪ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ, ɖɚɞɚɜɧɑ 

ɝɛɚəɞɌəəɚ ɔ ɍɑɝɛɜɑɜɧɎəɚ ɜɌɓɜɧɎɌɪɞɝɫ (10ð11ð10ð13 ɝɑɖɟəɐ). ȽɚɎɜɑɘɑə- 

əɧɘɔ ɘɑɞɚɐɌɘɔ ɠɑɘɞɚɝɑɖɟəɐəɚɕ ɗɌɓɑɜəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɟɐɌɑɞɝɫ ɚɢɑ- 

əɔɞɨ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ Ɏɚɐɚɜɚɐəɚɕ ɝɎɫɓɔ: ~200  ɠɑɘɞɚɝɑɖɟəɐ. 

ɉɞɚ ɔɘɑəəɚ ɞɚ Ɏɜɑɘɫ, ɖɚɞɚɜɚɑ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɛɜɚɞɚə əɌɤɑɗ 

ɝɑɍɑ ɘɑɝɞɚ Ɏ ɐɜɟɏɚɘ ɖɗɌɝɞɑɜɑ. ȺɍɜɌɓɚɎɌəɔɑ ɍɚɗɨɤɔɡ ɖɗɌɝɞɑɜɚɎ, əɌɗɔɣɔɑ 

ɔɡ ɍɜɚɟəɚɎɝɖɚɏɚ ɐɎɔɒɑəɔɫ ɔ Ɏɗɔɫəɔɑ ɜɌɓəɧɡ ɠɔɓɔɣɑɝɖɔɡ ɎɚɓɐɑɕɝɞɎɔɕ 

(ɞɟɜɍɟɗɔɓɌɢɔɫ Ɏɚɐəɧɡ ɝɔɝɞɑɘ, ɐɑɕɝɞɎɔɑ ɩɗɑɖɞɜɚɘɌɏəɔɞəɧɡ ɛɚɗɑɕ, ɐɌɎ- 

ɗɑəɔɫ, ɓɎɟɖɌ ɔ ɐɜ.) ɛɜɔɎɚɐɫɞ ɖ ɜɌɓɜɧɎɟ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ, ɣɞɚ ɔ ɛɚɫɝ- 

əɫɑɞ ɔɡ əɑɍɚɗɨɤɟɪ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɝɟɥɑɝɞɎɚɎɌəɔɫ. 

3.  ȶɗɌɝɞɑɜɧ ɝ ɜɌɓɗɔɣəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɎɚɓəɔɖɌɪɞ 

ɝɛɚəɞɌəəɚ ɔ ɍɑɝɛɜɑɜɧɎəɚ ɜɌɓɜɟɤɌɪɞɝɫ, ɞ.ɑ. ɔɓ-ɓɌ ɜɌɓɜɧɎɌ Ɏɚɐɚɜɚɐəɧɡ 

ɝɎɫɓɑɕ ɚɍɜɌɓɟɪɞɝɫ òɘɑɜɢɌɪɥɔɑ ɖɗɌɝɞɑɜɧó. ɉɞɚɞ ɛɜɚɢɑɝɝ əɌɛɚɘɔəɌɑɞ 

ɚɍɜɌɓɚɎɌəɔɑ ɚɍɗɌɖɚɎ Ɏ Ɍɞɘɚɝɠɑɜəɚɘ Ɏɚɓɐɟɡɑ. ȹɚ, ɖɚəɑɣəɚ, ɖɗɌɝɞɑɜɧ 

ɜɌɓɜɟɤɌɪɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɍɧɝɞɜɑɑ, ɣɑɘ ɚɍɗɌɖɌ. 

4.  ȶɗɌɝɞɑɜɧ ɍɚɗɑɑ ɛɜɚɝɞɚɕ ɝɞɜɟɖɞɟɜɧ ɛɜɑɍɧɎɌɪɞ Ɏ ɍɑɝɛɜɑɜɧɎəɚɘ 

ɝɛɚəɞɌəəɚɘ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɝ ɐɜɟɏɔɘɔ ɖɗɌɝɞɑɜɌɘɔ ɔɗɔ ɚɞɐɑɗɨəɧɘɔ 

ɘɚɗɑɖɟɗɌɘɔ Ɏɚɐɧ ɔ ɚɍɜɌɓɟɪɞ ɓɌ ɝɣɑɞ Ɏɚɐɚɜɚɐəɧɡ ɝɎɫɓɑɕ ɍɚɗɑɑ ɝɗɚɒəɟɪ 

ɠɜɌɖɞɌɗɨəɟɪ ɖɗɌɞɜɌɞəɟɪ ɝɞɜɟɖɞɟɜɟ Ɏɚɐɧ. Ȯ ɛɜɚɢɑɝɝɑ ɔɡ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ 

ɘɚɏɟɞ ɚɍɜɌɓɚɎɧɎɌɞɨɝɫ ɜɌɐɔɖɌɗɧ ȺȹÅ ɔ ȹ3Ⱥ+(ȹ5Ⱥ2 ) ð ɚɖɝɚəɔɑɎɧɑ ɔɚəɧ, 

ɖɚɞɚɜɧɑ ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɚɍɜɌɓɚɎɌəɔɑ ɛɑɜɚɖɝɔɐɌ ȯɔɐɜɚɏɑəɌ ȹ2Ⱥ2, Ɍɞɚ- 
ɘɌɜəɚɏɚ ȯɔɐɜɚɏɑəɌ ɔ əɚɎɧɡ ɖɗɌɝɞɑɜɚɎ. 

5.  ȽɞɌɍɔɗɔɓɌɞɚɜɌɘɔ ɝɞɜɟɖɞɟɜɧ Ɏɚɐɧ ɘɚɏɟɞ ɍɧɞɨ ɜɌɝɞɎɚɜɑəəɧɑ ɏɌɓɧ 

ɔ ɎɑɥɑɝɞɎɌ, ɖɚɞɚɜɧɑ ɞɚɒɑ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ ɝ ɖɗɌɝɞɑɜɌɘɔ ɔ ɚɞɐɑɗɨəɧɘɔ 

ɘɚɗɑɖɟɗɌɘɔ Ɏɚɐɧ. 

6.  ȹɌ ɝɞɜɟɖɞɟɜɟ ɖɗɌɝɞɑɜɚɎ Ɏɚɐɧ ɘɚɏɟɞ Ɏɗɔɫɞɨ ɞɑɘɛɑɜɌɞɟɜɌ, ɐɌɎɗɑ- 

əɔɑ, ɘɌɏəɔɞəɚɑ ɛɚɗɑ, ɓɎɟɖ, ɜɌɐɔɌɢɔɫ, ȿɀ-ɔɓɗɟɣɑəɔɑ, ɜɌɝɞɎɚɜɑəəɧɑ Ɏɑ- 

ɥɑɝɞɎɌ ɔ ɏɌɓɧ ɔ ɐɜ. 

 
1  ɀɜɌɖɞɌɗ ð ɏɑɚɘɑɞɜɔɣɑɝɖɌɫ ɠɔɏɟɜɌ, ɚɍɗɌɐɌɪɥɌɫ ɝɎɚɕɝɞɎɚɘ ɝɌɘɚɛɚɐɚɍɔɫ, ɞ.ɑ. ɝɚɝɞɌɎɗɑəəɌɫ ɔɓ əɑɝɖɚɗɨɖɔɡ 
ɣɌɝɞɑɕ, ɖɌɒɐɌɫ ɔɓ ɖɚɞɚɜɧɡ ɛɚɐɚɍəɌ Ɏɝɑɕ ɠɔɏɟɜɑ ɢɑɗɔɖɚɘ. 
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7.  Ȼɚɝɖɚɗɨɖɟ ɖɗɌɝɞɑɜəɧɑ ɝɞɜɟɖɞɟɜɧ ɝ ɜɌɓɗɔɣəɧɘ ɝɞɜɚɑəɔɑɘ ɖɗɌɝ- 

ɞɑɜɚɎ ɍɑɝɛɜɑɜɧɎəɚ ɔ ɝɛɚəɞɌəəɚ ɎɚɓəɔɖɌɪɞ ɔ ɜɌɓɜɟɤɌɪɞɝɫ, ɞɚ ɘɚɒəɚ 

ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ Ɏ ɛɜɔɜɚɐɑ əɑ ɝɟɥɑɝɞɎɟɑɞ ɐɎɟɡ ɚɐɔəɌɖɚɎɧɡ ɖɌɛɑɗɨ Ɏɚɐɧ 

ɞɌɖ ɒɑ, ɖɌɖ ɔ ɐɎɟɡ Ɍɍɝɚɗɪɞəɚ ɚɐɔəɌɖɚɎɧɡ ɝəɑɒɔəɚɖ. 

8.  Ƚɗɑɐɟɑɞ ɛɜɔəɫɞɨ Ɏɚ ɎəɔɘɌəɔɑ, ɣɞɚ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɓəɌ- 

əɔɕ ɚ Ɏɚɐɑ ɜɌɝɝɘɚɞɜɑəəɧɑ ɘɚɐɑɗɔ Ɏɚɐɧ əɑ ɍɚɗɑɑ, ɣɑɘ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨ- 

əɧɑ ɘɚɐɑɗɔ, ɖɚɞɚɜɧɑ ɎɧɓɎɌəɧ ɝɞɜɑɘɗɑəɔɑɘ ɛɜɔɍɗɔɓɔɞɨɝɫ ɖ ɛɚɫɝəɑəɔɪ 

ɌəɚɘɌɗɨəɧɡ ɝɎɚɕɝɞɎ Ɏɚɐɧ. Ȼɚ-Ɏɔɐɔɘɚɘɟ, ɏɗɟɍɔəəɧɑ ɠɔɓɔɣɑɝɖɔɑ ɝɎɚɕ- 

ɝɞɎɌ ɔ ɝɞɜɚɑəɔɑ Ɏɚɐɧ ɑɥɑ ɒɐɟɞ ɝɎɚɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ. 

Ȯɚɓɘɚɒəɚ, ɣɞɚ ɛɜɔɑɘɌɘɔ ɝɚɎɜɑɘɑəəɚɏɚ ɔ ɛɑɜɝɛɑɖɞɔɎəɚɏɚ ɖɚɘɛɨɪ- 

ɞɑɜəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɘɚɒəɚ ɍɟɐɑɞ ɛɚɗɟɣɔɞɨ ɐɚɝɞɚɎɑɜəɟɪ ɛɚɐɝɖɌɓɖɟ 

ɚɞəɚɝɔɞɑɗɨəɚ ɛɚəɔɘɌəɔɫ ɠɔɓɔɣɑɝɖɔɡ ɔ ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ Ɏɚɐɧ, ɛɚ- 

ɫɝəɔɞɨ ɜɚɗɨ ɏɑɞɑɜɚɏɑəəɧɡ ɝɞɜɟɖɞɟɜ, ɠɔɖɝɔɜɟɑɘɧɡ Ɏ ɚɍɗɌɝɞɔ ɞɑɘɛɑɜɌɞɟɜ- 

əɚɏɚ ɔəɞɑɜɎɌɗɌ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɒɔɎɚɕ ɛɜɔɜɚɐɧ (0ð35  °C), Ɏ ɟɝɖɚɜɑəɔɔ 

ɔɗɔ ɞɚɜɘɚɒɑəɔɔ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔ ɐɜɟɏɔɡ ɛɜɔɜɚɐəɧɡ ɛɜɚɢɑɝɝɚɎ, Ɏɚ Ɏɗɔɫ- 

əɔɔ əɌ ɘɑɡɌəɔɓɘ ɛɜɚɎɚɐɔɘɚɝɞɔ Ɏɚɐɧ Ɏ ɖɎɌɓɔɖɜɔɝɞɌɗɗɔɣɑɝɖɚɘ ɖɌɜɖɌɝɑ 

ɔɗɔ Ɏ ɐɜɟɏɔɡ ɝɟɛɜɌɘɚɗɑɖɟɗɫɜəɧɡ ɖɗɌɝɞɑɜɌɡ, əɌ ɛɜɚɞɑɖɌəɔɑ ɘəɚɏɔɡ ɞɑɡ- 

əɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɔ ɛɜɔɜɚɐəɧɡ ɜɑɐɚɖɝ-ɛɜɑɚɍɜɌɓɚɎɌəɔɕ Ɏ ɛɜɔ- 

ɜɚɐəɚɕ Ɏɚɐɑ, əɌɝɧɥɑəəɚɕ ɖɔɝɗɚɜɚɐɚɘ ɔ ɞ.ɐ. 

ɉɞɔ ɔ ɛɚɐɚɍəɧɑ ɔɘ ɏɔɛɚɞɑɓɧ Ɏɝɑ ɒɑ ɚɍɦɫɝəɫɪɞ ɛɜɔəɢɔɛɔɌɗɨəɟɪ 

Ɏɚɓɘɚɒəɚɝɞɨ Ɏɚɐɧ ɍɧɞɨ ɝɞɜɟɖɞɟɜɔɜɚɎɌəəɚɕ ɔ ɚɐəɚɎɜɑɘɑəəɚ ɚɝɞɌɎɌɞɨɝɫ 

ɒɔɐɖɚɕ ɔ ɞɑɖɟɣɑɕ, Ɍ ɞɌɖɒɑ ɘəɚɏɔɑ ɌəɚɘɌɗɔɔ Ɏɚɐɧ, əɌɛɜɔɘɑɜ ɟɘɑəɨɤɑəɔɑ 

ɑɑ Ɏɫɓɖɚɝɞɔ ɛɜɔ ɛɚɎɧɤɑəɔɔ ɐɌɎɗɑəɔɫ (Ɏ ɐɜɟɏɔɡ ɒɔɐɖɚɝɞɫɡ, əɌɚɍɚɜɚɞ ð 

ɝ ɛɚɎɧɤɑəɔɑɘ ɐɌɎɗɑəɔɫ Ɏɫɓɖɚɝɞɨ ɜɌɝɞɑɞ): ɩɞɚ ɝɎɚɕɝɞɎɚ Ɏɚɐɧ ɚɍɑɝɛɑɣɔ- 

ɎɌɑɞ ɑɑ ɍɚɗɨɤɟɪ ɛɚɐɎɔɒəɚɝɞɨ ɏɗɟɍɚɖɚ Ɏ əɑɐɜɌɡ ɛɗɌəɑɞɧ, ɏɐɑ ɐɌɎɗɑəɔɑ 

ɐɚɝɞɔɏɌɑɞ ɚɏɜɚɘəɧɡ ɓəɌɣɑəɔɕ. 

Ȯ ɡɔɘɔɣɑɝɖɚɘ ɛɗɌəɑ ɎɚɐɌ ð ɐɚɝɞɌɞɚɣəɚ ɌɖɞɔɎəɧɕ ɜɑɌɏɑəɞ ɓɌ ɝɣɑɞ əɌ- 

ɗɔɣɔɫ ɐɎɟɡ əɑɛɚɐɑɗɑəəɧɡ ɛɌɜ ɩɗɑɖɞɜɚəɚɎ Ɏ Ɍɞɚɘɑ ȺɖɝɔɏɑəɌ ɔ ɛɚɗɫɜəɚɝɞɔ 

ɘɚɗɑɖɟɗ. Ȯɚɐɟ ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ɛɜɚɐɟɖɞ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɔɚəɚɎ 

ȹ+ ɔ Ⱥȹð (ɎɚɐɌ ð Ɍɘɠɚɗɔɞ, ɛɚɝɖɚɗɨɖɟ ɚɍɜɌɓɟɑɞ ɩɞɔ ɔɚəɧ Ɏ ɛɜɚɢɑɝɝɑ ɐɔɝɝɚ- 

ɢɔɌɢɔɔ), ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ əɚɝɔɞɑɗɫɘɔ ɖɔɝɗɚɞəɧɡ ɔ ɚɝəɚɎəɧɡ ɝɎɚɕɝɞɎ 

Ɏɚɐəɧɡ ɜɌɝɞɎɚɜɚɎ. Ȼɚɩɞɚɘɟ ɣɔɝɞɌɫ ɎɚɐɌ ɔɘɑɑɞ əɑɕɞɜɌɗɨəɟɪ ɜɑɌɖɢɔɪ 

ɝɜɑɐɧ (ɜȹ 7, ɔɚəəɚɑ ɛɜɚɔɓɎɑɐɑəɔɑ Ɏɚɐɧ 10ð14). 

ȭɗɌɏɚɐɌɜɫ  ɝɛɚɝɚɍəɚɝɞɔ  Ɏɚɐɧ  ɚɍɜɌɓɚɎɧɎɌɞɨ  ɐɚəɚɜəɚ-Ɍɖɢɑɛɞɚɜəɧɑ 
ɔ Ɏɚɐɚɜɚɐəɧɑ ɝɎɫɓɔ, ɝɟɥɑɝɞɎɟɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɘɑɒɘɚɗɑɖɟɗɫɜəɧɑ ɔ 
ɖɚɘɛɗɑɖɝəɧɑ ɝɚɑɐɔəɑəɔɫ: ɏɔɐɜɌɞɧ (H2SO4  nH2O, NH3  nH2O), ɖɜɔɝɞɌɗɗɚ- 

ɏɔɐɜɌɞɧ (KAl (SO4)2  12 H2O, CuSO 4  5H2O, Na2CO3  10 H2O), ɌɖɎɌɖɚɘɛɗɑɖ- 

ɝɧ ([Cu (OH)6]SO4, [Zn (OH)4]Cl 2 ). Ƚ ɟɣɌɝɞɔɑɘ ɛɚɗɫɜəɧɡ ɘɚɗɑɖɟɗ Ɏɚɐɧ 

ɛɜɚɞɑɖɌɪɞ ɛɜɚɢɑɝɝɧ ɩɗɑɖɞɜɚɗɔɞɔɣɑɝɖɚɕ ɐɔɝɝɚɢɔɌɢɔɔ ɩɗɑɖɞɜɚɗɔɞɚɎ, 
ɏɔɐɜɌɞɌɢɔɔ, ɏɔɐɜɚɗɔɓɌ, ɜɑɌɖɢɔɔ ɚɍɘɑəɌ ɔ ɜɌɓɗɚɒɑəɔɫ ɜɌɓɗɔɣəɧɡ ɚɜɏɌ- 
əɔɣɑɝɖɔɡ  ɔ  əɑɚɜɏɌəɔɣɑɝɖɔɡ  ɝɚɑɐɔəɑəɔɕ,  əɌɛɜɔɘɑɜ: 

Cl2 + H2O O  HCl  + HOCl  ; 

ZnCl 2 + H2O O  ZnOHCl  + HCl  ; 

H2C = CH2 + HOH  O  CH3CH2OH ; 

HC ḳ CH + HOH  O  CH3COH (ɩɞɌəɌɗɨ) ; 

RCOORᴂ + HOH  O  RCOOH + RᴂOH ; 

Ca3N2 + 6H2O O  3Ca(OH)2 + 2NH3 . 
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ȮɚɐɌ ɛɜɚɫɎɗɫɑɞ ɝɗɌɍɧɑ ɚɖɔɝɗɔɞɑɗɨəɧɑ ɝɎɚɕɝɞɎɌ ɓɌ ɝɣɑɞ ɌɞɚɘɌ ȯɔɐ- 

ɜɚɏɑəɌ Ɏ Ɏɧɝɤɑɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ ɔɚəɌ ȹ+. Ȼɜɔ Ɏɧɝɚɖɔɡ ɞɑɘɛɑɜɌɞɟɜɌɡ 

ɔ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɖɌɞɌɗɔɓɌɞɚɜɚɎ ɎɚɐɌ ɚɖɔɝɗɫɑɞ ɟɏɗɑɜɚɐ, ɘɑɞɌə, ɚɖɝɔɐ ɟɏɗɑ- 

ɜɚɐɌ (II ), ɒɑɗɑɓɚ, ɠɚɝɠɚɜ, Ɏ ɚɍɧɣəɧɡ ɟɝɗɚɎɔɫɡ ð ɥɑɗɚɣəɧɑ ɔ ɥɑɗɚɣəɚ- 

ɓɑɘɑɗɨəɧɑ ɘɑɞɌɗɗɧ, ɏɔɐɜɔɐɧ ɘɑɞɌɗɗɚɎ: 

C + H2O O  CO + H2 ; 

3Fe + 4H2O O  Fe3O4 + 4H2 ; 
CaH 2 + 2H2O O  Ca(OH)2 + 2H2 ; 

CH4 + H2O O  CO + 3H2 ; 

2Na + 2H2O O  2NaOH  + H2 . 

ȮɚɐɌ ɔɘɑɑɞ ɞɌɖɒɑ ɝɗɌɍɧɑ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɝɎɚɕɝɞɎɌ ɓɌ ɝɣɑɞ ɛɜɔ- 

ɝɟɞɝɞɎɔɫ Ɏ ɑɑ ɘɚɗɑɖɟɗɑ ɌɞɚɘɌ ȺɖɝɔɏɑəɌ Ɏ əɔɒəɑɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ 

(ɔɚəɌ Ⱥ2ð). Ȼɚɐ ɐɑɕɝɞɎɔɑɘ ɝɔɗɨəɧɡ ɚɖɔɝɗɔɞɑɗɑɕ ð ɌɞɚɘɌɜəɚɏɚ ɖɔɝɗɚ- 

ɜɚɐɌ, ɠɞɚɜɌ ð ɎɚɐɌ ɚɖɔɝɗɫɑɞɝɫ: 

H2O + ½ O2  OH2O2; 

H2O + 2F2  O2HF + OF2; 

H2O + F2  O2HF + ½ O2; 

3H2O + 3F2  O6HF +O3. 

ȮɑɥɑɝɞɎɌ ȹ2Ⱥ2, Ⱥ3, OF2 ð ɛɜɚɐɟɖɞɧ ɚɖɔɝɗɑəɔɫ Ɏɚɐɧ, Ɏ ɝɚɝɞɌɎ ɘɚɗɑɖɟɗ 

ɖɚɞɚɜɧɡ Ɏɡɚɐɔɞ Ⱥɖɝɔɏɑə Ɏ ɜɌɓəɧɡ ɝɞɑɛɑəɫɡ ɚɖɔɝɗɑəɔɫ (ð1, 0,  +2).  

ȸəɚɏɚ ɜɑɌɖɢɔɕ ɛɜɚɔɝɡɚɐɔɞ ɗɔɤɨ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɝɗɑɐɚɎ Ɏɚɐɧ (ɎɓɌɔɘɚ- 

ɐɑɕɝɞɎɔɑ ɥɑɗɚɣəɧɡ ɘɑɞɌɗɗɚɎ ɝ ɡɗɚɜɚɘ, ɢɑɛəɌɫ ɜɑɌɖɢɔɫ ɎɚɐɚɜɚɐɌ ɝ ɡɗɚ- 

ɜɚɘ ɔ ɐɜ.). 
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1.2.  ǈǴǪǦ Ǩ ǵǶǮǶǴǪǫ 

 
1.2.1.  ǈǔǪǓȁǋ ǖǋǷǹǖǷȁ 

1.2.1.1. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʤʠʨʝ 

Ȼɚɣɞɔ 75%  ɓɑɘəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɛɚɖɜɧɞɚ Ɏɚɐɚɕ, ɛɜɔɣɑɘ əɌ ɚɖɑɌəɧ 

ɛɜɔɡɚɐɔɞɝɫ 96,5%.  Ⱥɍɥɔɕ ɚɍɦɑɘ ɛɜɑɝəɚɕ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɐɗɫ ɩɖɚ- 

ɝɔɝɞɑɘɧ ɣɑɗɚɎɑɖɌ, ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 200  000  ɖɘ3 Ɏɚɐɧ ð ɘɑəɑɑ 1% ɚɞ Ɏɝɑɡ 

ɘɔɜɚɎɧɡ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ. ȹɌ ɜɔɝ. 1.7 ɛɚɖɌɓɌəɚ əɌɗɔɣɔɑ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ Ɏ ɘɔɜɑ. 

Ⱥɍɥɔɕ ɚɍɦɑɘ Ɏɚɐɧ əɌ ȳɑɘɗɑ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1,4  ɘɗɜɐ ɖɘ3  

(1,4 10 18  ɘ3). Ⱥɍɦɑɘ ɛɜɑɝəɚɕ Ɏɚɐɧ ð ɚɖɚɗɚ 35  ɘɗə ɖɘ3, ɣɞɚ ɝɚɝɞɌɎɗɫɑɞ 

ɚɖɚɗɚ 2,5%  ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ. Ȼɜɔ ɩɞɚɘ ɚɖɚɗɚ 24,4  ɘɗə ɖɘ3, ɔɗɔ 70%  ɚɞ 

ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ, əɌɡɚɐɫɞɝɫ Ɏ Ɏɔɐɑ ɗɨɐɌ ɔ ɛɚɝɞɚɫəəɚɏɚ ɝəɑɒəɚɏɚ ɛɚ- 

ɖɜɚɎɌ Ɏ ɏɚɜəɧɡ ɜɌɕɚəɌɡ, ȬəɞɌɜɖɞɔɖɑ ɔ Ȭɜɖɞɔɖɑ. Ⱥɖɚɗɚ 30%  (10,7 10 15 ɘ3; 

10,7  ɘɗə ɖɘ3) ɘɔɜɚɎɧɡ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ ɡɜɌəɫɞɝɫ Ɏ Ɏɔɐɑ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ (ɘɑɗɖɔɑ ɔ ɏɗɟɍɚɖɔɑ ɍɌɝɝɑɕəɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɐɚ 2000  ɘ, ɎɗɌɒəɚɝɞɨ 

ɛɚɣɎɧ, ɍɚɗɚɞɌ ɔ ɎɚɐɌ Ɏɑɣəɚɕ ɘɑɜɓɗɚɞɧ). ɉɞɚ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 97%  Ɏɝɑɕ 

ɛɜɑɝəɚɕ Ɏɚɐɧ, ɛɚɞɑəɢɔɌɗɨəɚ ɐɚɝɞɟɛəɚɕ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɣɑɗɚɎɑɖɚɘ. 

Ȼɜɑɝəɧɑ ɚɓɑɜɌ ɔ ɜɑɖɔ ɝɚɐɑɜɒɌɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 105  000  ɖɘ3, ɔɗɔ ɚɖɚɗɚ 

0,3%  ɚɞ ɘɔɜɚɎɧɡ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ. 

Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ Ɏ ɘɔɜɑ ɜɌɝɛɜɑɐɑɗɑəɧ əɑɜɌɎəɚɘɑɜəɚ. ȹɌ ɜɔɝ. 1.8  

ɛɜɑɐɝɞɌɎɗɑəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɜɑɝəɚɕ Ɏɚɐɧ ɘɑɒɐɟ ɖɚəɞɔəɑəɞɌɘɔ Ɏ Ɏɔɐɑ 

ɗɑɐəɔɖɚɎ ɔ ɗɑɐɫəɧɡ ɤɌɛɚɖ, ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɔ ɐɜɟɏɔɡ ɎɚɐɚɑɘɚɎ. 

ȺɓɑɜɌ ɔ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɐɚɝɞɟɛəɧɘɔ ɜɑɝɟɜɝɌɘɔ 

ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ɘɔɜɑ. ȼɑɖɔ ɝɚɐɑɜɒɌɞ ɚɖɚɗɚ 2100  ɖɘ3 (0,0065%)  Ɏɚɐɧ, ɚɓɑ- 

ɜɌ ð 91 000  ɖɘ3 (0,26%)  ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. Ȼɜɔ ɩɞɚɘ 

80%  ɚɓɑɜəɧɡ Ɏɚɐ ɝɚɝɜɑɐɚɞɚɣɑəɧ Ɏ ɚɏɜɌəɔɣɑəəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɚɓɑɜ (Ɏɝɑɏɚ 

Ɏ 40).  Ƚɜɑɐɔ əɔɡ əɌɔɍɚɗɑɑ ɖɜɟɛəɧɘɔ ɫɎɗɫɪɞɝɫ ɚɓɑɜɚ ȭɌɕɖɌɗ (23 000  ɖɘ3, 

ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ), ɚɓɑɜɚ ȾɌəɏɌəɨɔɖɌ (19 000  ɖɘ3, ɂɑəɞɜɌɗɨəɌɫ 

 
ǖǮǷǹǳǴǰ 1.7.   

ʆʙʱʠʝ ʤʠʨʦʚʳʝ 
ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 
(GRIDA-UNEP, 
2012) 
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ǖǮǷǹǳǴǰ 1.8.  

ʛʣʦʙʘʣʴʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
(ʜʦʩʪʫʧʥʦʩʪʴ) ʚʦʜʳ 
(GRIDA-UNEP, 2012) 

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

ȬɠɜɔɖɌ) ɔ ɚɓɑɜɚ Ȯɑɜɡəɑɑ (12 000  ɖɘ3, ȽɑɎɑɜəɌɫ ȬɘɑɜɔɖɌ). Ȯɑɗɔɖɔɑ ȺɓɑɜɌ 

(ȽɄȬ, ȶɌəɌɐɌ) ɝɚɐɑɜɒɌɞ Ɏ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ ɚɖɚɗɚ 25  000  ɖɘ3 ɛɜɑɝəɚɕ 

Ɏɚɐɧ. 

ȴɘɑɪɥɔɑɝɫ ɔɝɞɚɣəɔɖɔ ɛɜɑɝəɚɕ Ɏɚɐɧ ɜɌɝɛɜɑɐɑɗɑəɧ Ɏ ɘɔɜɑ əɑɜɌɎ- 

əɚɘɑɜəɚ. ȼɔɝ. 1.9  ɔɗɗɪɝɞɜɔɜɟɑɞ ɔɓɘɑəɑəɔɑ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɫ Ɏɚ Ɏɝɑɘ 

ɘɔɜɑ. 

ȬɘɌɓɚəɖɌ, ȶɚəɏɚ, ɋəɢɓɧ, ȸɑɖɚəɏ ɔ ȱəɔɝɑɕ ɫɎɗɫɪɞɝɫ ɖɜɟɛəɑɕɤɔɘɔ 

ɔ əɌɔɍɚɗɑɑ ɛɚɗəɚɎɚɐəɧɘɔ ɜɑɖɌɘɔ Ɏ ɘɔɜɑ. ȶɌɒɐɌɫ ɔɓ əɔɡ ɔɘɑɑɞ ɝɚɍɝɞ- 

Ɏɑəəɧɕ ɍɌɝɝɑɕə, ɖɚɞɚɜɧɕ ɎɖɗɪɣɌɑɞ ɟɣɌɝɞɚɖ ɓɑɘɗɔ, ɐɜɑəɔɜɟɑɘɧɕ ɜɑ- 

ɖɚɕ ɔ ɑɑ ɛɜɔɞɚɖɌɘɔ. ȺɝəɚɎəɧɑ ɜɑɣəɧɑ ɍɌɝɝɑɕəɧ ɘɔɜɌ ɛɗɚɥɌɐɨɪ ɍɚɗɑɑ 

1 ɘɗə ɖɘ2 ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝ. 1.10.  ȭɚɗɨɤɔəɝɞɎɚ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ 

ɫɎɗɫɪɞɝɫ ɞɜɌəɝɏɜɌəɔɣəɧɘɔ. 148  ɝɞɜɌə ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɞɑɜɜɔɞɚɜɔɪ 

ɚɐəɚɏɚ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɍɌɝɝɑɕəɚɎ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɖ. Ȯ 39  ɝɞɜɌəɌɡ 

ɚɐɔə ɔɗɔ əɑɝɖɚɗɨɖɚ ɍɌɝɝɑɕəɚɎ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɖ ɛɚɖɜɧɎɌɪɞ ɍɚɗɑɑ 

ɣɑɘ 90%  ɞɑɜɜɔɞɚɜɔɔ, ɔ 21  ɝɞɜɌəɌ ɢɑɗɔɖɚɘ ɜɌɝɛɚɗɚɒɑəɌ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ɚɐəɚɏɚ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɍɌɝɝɑɕəɚɎ. 46%  ɛɚɎɑɜɡəɚɝɞɔ ɓɑɘəɚɏɚ ɤɌɜɌ ɛɚ- 

ɖɜɧɞɚ ɍɌɝɝɑɕəɌɘɔ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɖ. 

Ȯ ɘɔɜɑ ɝɟɥɑɝɞɎɟɑɞ 276  ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ (64 Ɏ Ȭɠ- 

ɜɔɖɑ, 60  Ɏ Ȭɓɔɔ, 68  Ɏ ȱɎɜɚɛɑ, 46  Ɏ ȽɑɎɑɜəɚɕ Ȭɘɑɜɔɖɑ ɔ 38  ð Ɏ Ɋɒəɚɕ). 

185  ɔɓ 276  ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ, ɔɗɔ ɛɜɔɘɑɜəɚ ɐɎɑ ɞɜɑɞɔ, 

ɜɌɝɛɜɑɐɑɗɑəɧ ɘɑɒɐɟ ɐɎɟɘɫ ɝɞɜɌəɌɘɔ. 256  ɔɓ 276  ɜɌɝɛɜɑɐɑɗɑəɧ ɘɑɒɐɟ 

2,  3 ɔɗɔ 4 ɝɞɜɌəɌɘɔ (92,7%),  ɔ ɑɥɑ 20  ɛɚɐɑɗɑəɧ ɘɑɒɐɟ ɛɫɞɨɪ ɔɗɔ ɍɚɗɑɑ 

ɝɞɜɌəɌɘɔ (7,2%);  ɘɌɖɝɔɘɌɗɨəɚɑ ɣɔɝɗɚ ɝɞɜɌə, ɖɚɞɚɜɧɑ ɐɑɗɫɞ ɞɜɌəɝɏɜɌ- 
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ǖǮǷǹǳǴǰ 1.9.  

ʛʣʦʙʘʣʴʥʦʝ  ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
(ʜʦʩʪʫʧʥʦʩʪʴ) ʚʦʜʳ ʥʘ ʜʫʰʫ 
ʥʘʩʝʣʝʥʠʷ 
(Revenga, 2000) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.10.  

ɹʘʩʩʝʡʥʳ ʢʨʫʧʥʝʡʰʠʭ 
ʨʝʢ ʚ ʤʠʨʝ 
(GRIDA-UNEP, 2002) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

əɔɣəɧɑ ɜɑɣəɧɑ ɍɌɝɝɑɕəɧ, ɝɚɝɞɌɎɗɫɑɞ 18 (ɜɑɖɌ ȰɟəɌɕ) Ɏ ȱɎɜɚɛɑ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ Ɏ 60%  ɔɓ 276  ɘɔɜɚɎɧɡ ɘɑɒɐɟəɌɜɚɐəɧɡ ɍɌɝɝɑɕəɚɎ ɜɑɖ ɚɞɝɟɞɝɞɎɟɑɞ 

ɖɌɖɚɕ-ɗɔɍɚ ɞɔɛ ɝɚɎɘɑɝɞəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɜɑɣəɧɘɔ ɜɑɝɟɜɝɌɘɔ. 

 
1.2.1.2. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ɽʚʨʦʧʝ 

ȶɌɖ ɔ Ɏɑɓɐɑ Ɏ ɘɔɜɑ, ɛɜɑɝəɌɫ ɎɚɐɌ Ɏ ȱɎɜɚɛɑ ɑɝɞɨ ɛɚɎɝɑɘɑɝɞəɚ ɔ Ɏ ɞɚ 

ɒɑ Ɏɜɑɘɫ əɑɜɌɎəɚɘɑɜəɚ ɜɌɝɛɜɑɐɑɗɑəɌ. ȱɎɜɚɛɑɕɝɖɔɑ ɏɚɐɚɎɧɑ ɜɑɝɟɜɝɧ 

ɛɜɑɝəɚɕ Ɏɚɐɧ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 2270  ɖɘ3, ɛɜɔ ɞɚɘ ɣɞɚ ɞɚɗɨɖɚ 13%  ɩɞɔɡ 

ɜɑɝɟɜɝɚɎ ɐɚɝɞɟɛəɧ (EEA , 2009).  

Ȯ ɞɌɍɗ. 1.2  ɛɜɑɐɝɞɌɎɗɑəɧ ɛɚɗəɚɝɞɨɪ ɐɚɝɞɟɛəɧɑ ɜɑɝɟɜɝɧ ɛɜɑɝəɚɕ 

Ɏɚɐɧ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɞɜɌə ȱȽ, Ɍ ɞɌɖɒɑ Ɏ ɝɞɜɌəɌɡ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɠɑɜɑ 

Ɏɗɔɫəɔɫ ȱȽ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ ɣɞɚ ȯɑɜɘɌəɔɫ, ɀɜɌəɢɔɫ, ɄɎɑɢɔɫ, Ȯɑɗɔɖɚ- 

ɍɜɔɞɌəɔɫ, Ƚɑɜɍɔɫ ɔ ȴɝɗɌəɐɔɫ ɔɘɑɪɞ ɛɜɔɘɑɜəɚ ɚɐɔəɌɖɚɎɧɑ ɓɌɛɌɝɧ ɛɜɑɝ- 

əɚɕ Ɏɚɐɧ (164ð188  ɘɗə ɘ3), Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɑ əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ ɟ əɔɡ 

ɝɟɥɑɝɞɎɑəəɚ ɜɌɓəɔɞɝɫ. ȹɌ ɜɔɝ. 1.11  ɛɚɖɌɓɌəɚ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ əɌ ɐɟɤɟ 
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ǘǦǧǱǮǼǦ 1.2.  ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ɿʘʧʘʜʥʦ- ʠ ʎʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ, ʤʣʥ ʤ3 

(ɽʚʨʦʩʪʘʪ, 2013) 
 
 

 
 
 

ʈʧʝʩʙʢʧʦ 

ʋʞʩʩʡʫʧ- 
ʩʡʸ, ʣʥ2 

(FAOSTAT, 
1999) 

ʆʙʪʞʤʞʦʡʞ, 
ʰʞʤ. 

(FAOSTAT, 
2000) 

 
 
 

ʎʝʥʪʨʘʣʴʥʘʷ 
ɽʚʨʦʧʘ 

 

 
1 123 550 

 

 
115 802 000 

 

 
284,5 

 

 
87,9 

 

 
372,4 

 

 
13,11 

 

 
2 457,0 

 

 
3 216,0 

 

 
1 

ʉʨʝʜʠʟʝʤʥʦ- 
ʤʦʨʩʢʠʡ ʨʝʛʠʦʥ 

 
1 095 300 

 
124 408 000 

 
422,8 

 
30,0 

 
452,8 

 
19,48 

 
3 398,7 

 
3 639,9 

 
2 

ʉʝʚʝʨʥʘʷ ɽʚʨʦʧʘ 1 258 080 24 082 000 864,1 0,0 864,1 39,81 35 881,6 35 881,6 3 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ 1 421 486 246 492 000 598,9 14,7 613,6 27,59 2 429,7 2 489,3 4 

ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ 18 095 450 217 051 000 4 449,0 244,1 4 693,2 100,00 20 497,5 21 622,3 5 

ɿʘʧʘʜʥʘʷ ʠ ʎʝʥ- 
ʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ 

 
4 898 416 

 
510 784 000 

 
2 170,4 

 
10,9 

 
2 181,3 

 
100,00 

 
4 249,1 

 
4 270,4 

 
6 

ɽʚʨʦʧʘ ï ʚʩʝʛʦ 22 993 866 727 835 000 6619,3  2302,9  64 664,5 66 849,1  
ɺ ʤʠʨʝ 133 845 436 6 052 577 900 43 764,3 0,0 43 764,3  7 230,7 7 230,7  
% ɽʚʨʦʧʳ 
ʦʪ ʤʠʨʘ 

 
17 

 
12 

 
15 

  
5,0 

    

* Internal  Water Resources (Ȯəɟɞɜɑəəɔɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ). 

** Total  Water  Resources  (Ⱥɍɥɔɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ). 

1 ð 77  ɖɘ3/ɏɚɐ ɚɞ ɐɜɟɏɔɡ ɑɎɜɚɛɑɕɝɖɔɡ ɛɚɐɜɌɕɚəɚɎ ɔ 10,9  ɖɘ3/ɏɚɐ ɚɞ Ȯɚɝɞɚɣəɚɕ ȱɎɜɚɛɧ; 2 ð 29,95  ɖɘ3/ɏɚɐ ɚɞ 
ɐɜɟɏɔɡ ɑɎɜɚɛɑɕɝɖɔɡ ɛɚɐɜɌɕɚəɚɎ; 3 ð ɍɑɓ ɔɓɘɑəɑəɔɕ; 4 ð 14,7  ɖɘ3/ɏɚɐ ɚɞ ɐɜɟɏɔɡ ɑɎɜɚɛɑɕɝɖɔɡ ɛɚɐɜɌɕɚəɚɎ; 
5 ð 40  ɖɘ3/ɏɚɐ ɔɓ ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ, 125  ɖɘ3/ɏɚɐ ɚɞ Ɋɒəɚɕ ɔ Ȯɚɝɞɚɣəɚɕ Ȭɓɔɔ, Ɍ ɞɌɖɒɑ 79,14  ɖɘ3/ɏɚɐ ɚɞ 
ȳɌɛɌɐəɚɕ ɔ ɂɑəɞɜɌɗɨəɚɕ ȱɎɜɚɛɧ; 6 ð ɚɞ Ȯɚɝɞɚɣəɚɕ ȱɎɜɚɛɧ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.11.  

ɺʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʦʡ ʚ ɽʚʨʦʧʝ, 1000 ʤ3 ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ (Eurostat, 2013) 
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ǘǦǧǱǮǼǦ 1.3.  ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ï ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʤ3 

(Eurostat, 2013) 
 
 

ʊʫʩʙʦʙ ʇʪʙʝʣʡ 
ʊʬʥʥʙʩʦʧʞ 

ʡʪʨʙʩʞʦʡʞ 

ɻʦʬʫʩʞʦʦʡʢ 
ʨʧʫʧʣ 

ɻʦʞʱʦʡʢ 

ʨʩʡʫʧʣ 
ʇʫʫʧʣ

 
ʀʙʨʙʪʴ 

ʨʩʞʪʦʧʢ ʛʧʝʴ 
 

ɹʝʣʴʛʠʷ 28,9 16,6 12,3 7,6 15,6 19,9 

ɹʦʣʛʘʨʠʷ 68,6 50,5 18,1 89,1 108,5 107,2 

ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 54,7 39,4 15,2 0,7 16,0 16,0 

ɼʘʥʠʷ 38,5 22,1 16,3 0,0 1,9 16,3 

ɻʝʨʤʘʥʠʷ 307,0 190,0 117,0 75,0 182,0 188,0 

ʕʩʪʦʥʠʷ 29,0 ï ï ï ï ï 

ʀʨʣʘʥʜʠʷ 80,0 32,5 47,5 3,5 ï 51,0 

ɻʨʝʮʠʷ 115,0 55,0 60,0 12,0 ï 72,0 

ʀʩʧʘʥʠʷ 346,5 235,4 111,1 0,0 111,1 111,1 

ʌʨʘʥʮʠʷ 485,7 310,4 175,3 11,0 168,0 186,3 

ʀʪʘʣʠʷ 296,0 129,0 167,0 8,0 155,0 175,0 

ʂʠʧʨ 3,0 2,7 0,3 ï 0,1 0,3 

ʃʘʪʚʠʷ 42,7 25,8 16,9 16,8 32,9 33,7 

ʃʠʪʚʘ 44,0 28,5 15,5 9,0 25,9 24,5 

ʃʶʢʩʝʤʙʫʨʛ 2,0 1,1 0,9 0,7 1,6 1,6 

ɺʝʥʛʨʠʷ 55,7 48,2 7,5 108,9 115,7 116,4 

ʄʘʣʴʪʘ 0,2 0,1 0,1 ï ï 0,1 

ʅʠʜʝʨʣʘʥʜʳ 29,8 21,3 8,5 81,2 86,3 89,7 

ɸʚʩʪʨʠʷ 98,0 43,0 55,0 29,0 84,0 84,0 

ʇʦʣʴʰʘ 193,1 138,3 54,8 8,3 63,1 63,1 

ʇʦʨʪʫʛʘʣʠʷ 82,2 43,6 38,6 35,0 34,0 73,6 

ʈʫʤʳʥʠʷ 154,0 114,6 39,4 2,9 17,9 42,3 

ʉʣʦʚʝʥʠʷ 31,7 13,2 18,6 13,5 32,3 32,1 

ʉʣʦʚʘʢʠʷ 37,4 24,3 13,1 67,3 81,7 80,3 

ʌʠʥʣʷʥʜʠʷ 222,0 115,0 107,0 3,2 110,0 110,0 

ʐʚʝʮʠʷ 337,5 169,4 172,5 13,7 186,2 186,2 

ʉʦʝʜʠʥʝʥʥʦʝ  ʂʦʨʦʣʝʚʩʪʚʦ 275,0 117,2 157,9 6,4 164,3 164,3 

ʀʩʣʘʥʜʠʷ 200,0 30,0 170,0 ï 170,0 170,0 

ʅʦʨʚʝʛʠʷ 470,7 112,0 371,8 12,2 384,0 384,0 

ʐʚʝʡʮʘʨʠʷ 61,6 21,6 40,7 12,8 53,5 53,5 

ʍʦʨʚʘʪʠʷ 63,1 40,1 23,0 ï ï ï 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʷ 19,5 ï ï 1,0 6,3 ï 

ʉʝʨʙʠʷ 56,1 43,3 12,8 162,6 175,4 175,4 

ʊʫʨʮʠʷ 501,0 273,6 227,4 6,9 178,0 234,3 

ʇʨʠʤʝʯʘʥʠʝ. ȸɔəɔɘɌɗɨəɧɕ ɛɑɜɔɚɐ, ɛɜɔəɫɞɧɕ Ɏɚ ɎəɔɘɌəɔɑ ɛɜɔ ɛɚɐɝɣɑɞɑ ɐɚɗɏɚɝɜɚɣəɧɡ ɑɒɑɏɚɐəɧɡ ɝɜɑɐəɔɡ 
ɓəɌɣɑəɔɕ, ð 20 ɗɑɞ. 

 
 
 

əɌɝɑɗɑəɔɫ Ɏ əɑɖɚɞɚɜɧɡ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɜɌəɌɡ, ɖɚɞɚɜɧɑ ɘɚɒəɚ ɝɜɌɎəɔɎɌɞɨ 

ɘɑɒɐɟ ɝɚɍɚɕ ɛɚ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɪ, ɔɝɡɚɐɫ ɔɓ ɐɌəəɧɡ ɞɌɍɗ. 1.2.  

ȹɌ ɜɔɝ. 1.12  ɛɜɑɐɝɞɌɎɗɑəɚ ɏɚɐɚɎɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɛɜɑɝəɚɕ Ɏɚɐɚɕ Ɏ 

ȱɎɜɚɛɑ. ȻɚɖɌɓɌəɧ ɑɒɑɏɚɐəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɜɔɜɚɐəɚɘ ɛɚɛɚɗəɑəɔɔ ɜɑ- 

ɝɟɜɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ (ɚɞ 10 ɐɚ 500  ɔ ɍɚɗɑɑ ɘɔɗɗɔɘɑɞɜɚɎ). Ȯ ɞɚ Ɏɜɑɘɫ 



20 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ǖǮǷǹǳǴǰ 1.12.  

ʛʦʜʦʚʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 
ʧʨʝʩʥʦʡ ʚʦʜʦʡ (ʤʤ/ʛʦʜ), 
ʩʨʝʜʥʷʷ ʟʘ 1990ï2010 ʛʛ. 
ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 
(JRC, 2012) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɖɌɖ əɌɗɔɣɔɑ Ɏɚɐɧ Ɏ ȴɝɛɌəɔɔ ɔ Ɋɒəɚɕ ȱɎɜɚɛɑ ɝɚɝɞɌɎɗɫɑɞ 200  ɘɘ/ɏɚɐ, 

ɑɒɑɏɚɐəɌɫ ɛɚɞɜɑɍəɚɝɞɨ ð Ɏ 3ð10  ɜɌɓ ɍɚɗɨɤɑ (JRC, 2012) , ɣɞɚ ɛɚɖɌɓɧɎɌɑɞ 

əɑɜɌɎəɚɘɑɜəɚɝɞɨ ɐɚɝɞɟɛɌ ɖ Ɏɚɐɑ Ɏ ȱɎɜɚɛɑ. 

 
1.2.1.3. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʅʦʨʚʝʛʠʠ 

Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ɛɜɑɝəɚɕ Ɏɚɐɧ, ɐɚɝɞɟɛəɧɑ Ɏ ȹɚɜɎɑɏɔɔ, Ɏ ɝɜɑɐəɑɘ 

ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 378  ɘɗɜɐ ɘ3, 97%  ɔɓ əɔɡ ɛɚɝɞɟɛɌɑɞ Ɏ Ɏɔɐɑ ɚɝɌɐɖɚɎ, Ɍ 

ɚɝɞɌɗɨəɧɑ ð ɛɚ ɜɑɖɌɘ ɔɓ ɞɜɑɡ ɝɚɝɑɐəɔɡ ɝɞɜɌə. Ⱥɖɚɗɚ 79%  ɏɚɐɚɎɧɡ ɛɚɝɞɟɛ- 

ɗɑəɔɕ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ Ɏɔɐɑ ɖɌəɌɗɔɓɌɢɔɚəəɧɡ ɝɞɚɖɚɎ ɚɞɎɚɐɔɞɝɫ Ɏ ɘɚɜɑ 

ɔ Ɏ ɝɚɝɑɐəɔɑ ɝɞɜɌəɧ, ɚɝɞɌɗɨəɚɑ ɔɝɛɌɜɫɑɞɝɫ (ɜɔɝ. 1.13).  

ȷɑɐəɔɖɔ Ɏ ȹɚɜɎɑɏɔɔ ɚɡɎɌɞɧɎɌɪɞ 2595  ɖɘ2 ɑɑ ɞɑɜɜɔɞɚɜɔɔ. Ȯ ȹɚɜ- 

Ɏɑɏɔɔ 1624  ɗɑɐəɔɖɌ, ɎɖɗɪɣɌɪɥɔɡ 164  ɖɘ3 ɛɜɑɝəɚɕ Ɏɚɐɧ. Ⱦɚɗɨɖɚ 0,3 % 

ɚɞ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ȹɚɜɎɑɏɔɔ, ɔɗɔ ɚɖɚɗɚ 1,134  ɘɗɜɐ ɘ3, ɗɑɏɖɚ- 

ɐɚɝɞɟɛəɧ Ɏ ɚɓɑɜɌɡ ɔ ɜɑɖɌɡ. ȹɚɜɎɑɏɔɫ ð ɝɞɜɌəɌ ɚɓɑɜ: Ɏ əɑɕ 450  000  ɚɓɑɜ, 

əɚ ɞɚɗɨɖɚ 400  ɔɓ əɔɡ ɔɘɑɪɞ ɛɗɚɥɌɐɨ ɍɚɗɑɑ 5 ɖɘ2. Ⱥɍɥɔɕ ɚɍɦɑɘ Ɏɚɐɧ 

Ɏ ɚɓɑɜɌɡ ɝɚɝɞɌɎɗɫɑɞ 1200  ɖɘ3, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɚəɔ ɓɌəɔɘɌɪɞ ɛɗɚɥɌɐɨ 

17  000  ɖɘ2 (4,4%).  ȽɌɘɚɑ ɏɗɟɍɚɖɚɑ ɚɓɑɜɚ ð ɁɚɜəɔəɐɌɗɨɝɎɌɞəɑɞ ð 514  ɘ 

Ɏ ɏɗɟɍɔəɟ, Ɍ əɌɔɍɚɗɨɤɟɪ ɛɗɚɥɌɐɨ ɓɌəɔɘɌɑɞ ɚɓɑɜɚ ȸɨɑɝɌ ð 365  ɖɘ2. Ⱥɖɚɗɚ 

6,5%  ɔɘɑɪɥɔɡɝɫ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ȹɚɜɎɑɏɔɔ ð ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 21 
 

 

ǘǦǧǱǮǼǦ 1.4.  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʅʦʨʚʝʛʠʠ ʧʦ ʨʝʛʠʦʥʘʤ 
(Statistics Norway, 2012) 

 
 

 
Oʣʩʬʜ ɻʪʞʜʧ, ʣʥ2 

ʊʧʧʫʦʧʱʞʦʡʞ ʛʧʝʴ ʡ ʪʬʱʡ 

ʊʬʱʙ, ʣʥ2 ʈʩʞʪʦʙʸ ʛʧʝʙ, ʧʠʞʩʙ, ʣʥ2 

ʂʦʨʦʣʝʚʩʪʚʦ ʅʦʨʚʝʛʠʷ 385 186 365 246 19 940 

ʐʧʠʮʙʝʨʛʝʥ 61 022 60 627 395 

ʗʥ-ʄʘʡʝʥ 377 371 6 

ʄʘʪʝʨʠʢʦʚʘʷ ʯʘʩʪʴ 323 787 304 248 19 539 

ʕ'ʩʪʬʦʣʣ 4 182 3 888 295 

ɸʢʝʨʩʭʫʩ 4 918 4 579 339 

ʆʩʣʦ 454 426 28 

ʍʝʜʤʘʨʢ 27 398 26 084 1 314 

ʆʧʧʣʘʥʥ 25 192 23 784 1 408 

ɹʫʩʢʝʨʫʜ 14 911 13 796 1 115 

ɺʝʩʪʬʦʣʣ 2 224 2 147 77 

ʊʝʣʝʤʘʨʢ 15 298 13 854 1 444 

ʕʫʩʪ-ɸʛʜʝʨ 9 157 8 314 844 

ɺʝʩʪ-ɸʛʜʝʨ 7 277 6 677 600 

ʈʫʛʘʣʘʥʥ 9 376 8 589 787 

ʍʦʨʜʘʣʘʥʥ 15 440 14 525 915 

ʉʦʛʥ-ʦʛ-ʌʴʶʨʘʥʝ 18 623 17 676 947 

ʄʸʨʝ-ʦʛ-ʈʦʤʩʜʘʣ 15 115 14 583 532 

ʉʸʨ­ʊʨʸʥʜʝʣʘʛ 18 856 17 840 1 016 

ʅʫʨ-ʊʨʸʥʜʝʣʘʛ 22 415 20 778 1 637 

ʅʫʨʣʘʥʥ 38 462 36 079 2 382 

ʊʨʦʤʩ 25 870 24 866 1 003 

ʌʠʥʥʤʘʨʢ 48 617 45 762 2 855 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ǖǮǷǹǳǴǰ 1.13.  

ʛʦʜʦʚʦʡ ʟʘʧʘʩ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʅʦʨʚʝʛʠʠ1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ 
ʟʘ ʧʝʨʠʦʜ ʩ 1971 ʧʦ 2000 ʛʦʜ, ʤʣʥ ʤ3 (Statistics Norway, 2009) 
1 ̂;͔ͭ ͟ ͙ͦ͡;͔͍ͫͭ͊ ͦ ͍ͫ͊͒ͦ͟ ͤ  ͔͒ ͔͊ͭ ͍ ͙ͦͣͦ͗ͤͦͫͭ͘ ͪ ͊ͫͫ;͙ͭ͊ͭΈ ͘ ͤ͊;͔͙͔ͤ ͨ ͔͙ͦͫͭͯͨͤ͡Ύ ͍ ͦ͒· ͫ  ͭ ͚͊ͦ͟ ͗  ͔ͭ ͦ;ͤͦͫͭΈΌΣ 
͊͟͟ ͘ ͤ͊;͔͙͔ͤ ͫ ͭͦ͊͟Φ ˴ ͊͟ ͫ ͔͍͙͔͒ͫͭ͡Σ ͤ ͔͍͔͍͙͔ͫͦͦͭͭͫͭ ͣ ͔͗͒ͯ ͦ ͋΅͙ͣ ͨ ͙ͪͭͦͦͣ͟ ͙  ͦ ͋΅͙ͣ ͫ ͭͦͦͣ͟ ͤ  ͊ͪ ͙͔ͫͯͤ͟Φ 
˻͍ͫͤͦ·͍͊ΎͫΈ ͤ ͊ͤͦͪͣ͊͡Έͤ·ͻ ͤ͊͘;͔͙ͤΎͻ ͙ͦ͟͡;͔͍ͫͭ͊ ͍ͦͫ͊͒ͦ͟  ͙͙͔͙͚ͫͨ͊ͪͤ  ͍͔͙ͨͪͦ͒ 1961ς1990 ͎͍ͦ͒ͦΦ 
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1.2.1.4. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʋʢʨʘʠʥʳ 

Ȯɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɛɜɔəɫɞɚ ɝɣɔɞɌɞɨ ɚɍɦɑɘɧ ɛɚɎɑɜɡəɚɝɞəɧɡ, ɛɚɐ- 

ɓɑɘəɧɡ ɔ ɘɚɜɝɖɔɡ Ɏɚɐ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɞɑɜɜɔɞɚɜɔɔ. Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ 

ȿɖɜɌɔəɧ ð ɚɐɔə ɔɓ ɏɗɌɎəɧɡ ɠɌɖɞɚɜɚɎ ɜɌɓɎɔɞɔɫ ɔ ɜɌɓɘɑɥɑəɔɫ ɛɜɚɐɟɖɞɔɎ- 

əɧɡ ɝɔɗ. Ⱥəɔ ɚɛɜɑɐɑɗɫɪɞ ɟɜɚɎɑəɨ ɒɔɓəɔ ɔ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ. 

Ƚɜɑɐəɔɑ ɘəɚɏɚɗɑɞəɔɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ȿɖɜɌɔəɧ ɝɚɝɞɌɎɗɫɪɞ 

87,1  ɖɘ3/ɏɚɐ. Ȯ ɩɞɚɞ ɚɍɦɑɘ əɑ Ɏɡɚɐɔɞ ɝɞɚɖ ȰɟəɌɫ ɛɚ ȶɔɗɔɕɝɖɚɘɟ ɜɟɖɌɎɟ 

(123  ɖɘ3 /ɏɚɐ). ȸɑɝɞəɧɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ, ɠɚɜɘɔɜɟɪɥɔɑɝɫ Ɏ ɛɜɑɐɑɗɌɡ 

ȿɖɜɌɔəɧ, ɝɚɝɞɌɎɗɫɪɞ 52,4  ɖɘ3 Ɏ ɝɜɑɐəɔɕ ɛɚ Ɏɚɐəɚɝɞɔ ɏɚɐ. Ȯ ɘɌɗɚɎɚɐəɧɑ 

ɏɚɐɧ 75  ɔ 95% -ɕ ɚɍɑɝɛɑɣɑəəɚɝɞɔ Ɍɞɘɚɝɠɑɜəɧɘɔ ɚɝɌɐɖɌɘɔ ɩɞɚɞ ɛɚɖɌɓɌ- 

ɞɑɗɨ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɜɌɎɑə 40,9  ɔ 49,8  ɖɘ3. 

ȺɝəɚɎəɧɑ ɩɗɑɘɑəɞɧ Ɏɚɐəɚɏɚ ɍɌɗɌəɝɌ ȿɖɜɌɔəɧ ɛɜɔɎɑɐɑəɧ Ɏ 

ɞɌɍɗ. 1.5.  

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȿɖɜɌɔəɧ əɌɝɣɔɞɧɎɌɑɞɝɫ 73  ɞɧɝ. ɜɑɖ. ȴɓ əɔɡ: 

Å ɘɌɗɧɡ: 68 796  (ɐɚ 10 ɖɘ), 3020  (ɚɞ 10 ɐɚ 25  ɖɘ), 968  (ɚɞ 25 ɐɚ 100  ɖɘ); 

Å ɝɜɑɐəɔɡ: 123  (ɚɞ 100  ɐɚ 500  ɖɘ); 

Å ɍɚɗɨɤɔɡ: 14  (ɍɚɗɑɑ 500  ɖɘ). 

ȶɜɚɘɑ ɞɚɏɚ, ɛɚ ɞɑɜɜɔɞɚɜɔɔ ȿɖɜɌɔəɧ ɛɜɚɞɑɖɌɑɞ ɞɜɑɞɨɫ ɛɚ Ɏɑɗɔɣɔəɑ 

ɜɑɖɌ ȱɎɜɚɛɧ Ȱəɑɛɜ. Ȱəɑɛɜ ɛɜɚɞɑɖɌɑɞ ɛɚ ɞɑɜɜɔɞɚɜɔɔ ɞɜɑɡ ɏɚɝɟɐɌɜɝɞɎ ð 

ȼɚɝɝɔɔ (ɍɑɜɑɞ ɝɎɚɑ əɌɣɌɗɚ), ȭɑɗɌɜɟɝɔ ɔ ȿɖɜɌɔəɧ. ȱɏɚ ɐɗɔəɌ 2201  ɖɘ, əɌ 

ɞɑɜɜɔɞɚɜɔɔ ȿɖɜɌɔəɧ ð 981  ɖɘ, ɛɗɚɥɌɐɨ Ɏɚɐɚɝɍɚɜəɚɏɚ ɍɌɝɝɑɕəɌ Ɏ ɛɜɑɐɑ- 

ɗɌɡ ȿɖɜɌɔəɧ 291,4  ɞɧɝ. ɖɘ2. Ȯ əɑɏɚ ɎɛɌɐɌɑɞ 32  ɞɧɝ. ɎɚɐɚɞɚɖɚɎ, ɔɓ ɖɚɞɚɜɧɡ 

89 ð ɜɑɖɔ ɐɗɔəɚɕ ɍɚɗɑɑ 100  ɖɘ. 

Ȯɝɑɏɚ Ɏ ȿɖɜɌɔəɑ əɌɝɣɔɞɧɎɌɑɞɝɫ 31 ɞɧɝ. ɖɘ2 Ɏɚɐəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɜɑɖ, 

6 ɞɧɝ. ɖɘ2 ɗɔɘɌəɚɎ ɔ 1 ɞɧɝ. ɖɘ2 ɛɚɎɑɜɡəɚɝɞɔ ɚɓɑɜ. Ȼɚɘɔɘɚ ɝɟɥɑɝɞɎɟɪɥɔɡ 

ɜɑɖ, Ɏ ȿɖɜɌɔəɑ ɝɚɓɐɌəɚ 6,8  ɞɧɝ. ɖɘ2 ɔɝɖɟɝɝɞɎɑəəɧɡ ɎɚɐɚɑɘɚɎ. Ȭ Ɏɝɑɏɚ Ɏ 

ȿɖɜɌɔəɑ əɌɝɣɔɞɧɎɌɑɞɝɫ 22  ɞɧɝ. ɛɜɟɐɚɎ ɔ 420  ɎɚɐɚɑɘɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ 

Ɏɍɗɔɓɔ ɘɌɗɧɡ ɔ ɍɚɗɨɤɔɡ ɜɑɖ. 

Ȱɗɫ ɚɍɑɝɛɑɣɑəɔɫ əɌɝɑɗɑəɔɫ ɔ əɌɜɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ əɑɚɍɡɚɐɔɘɧɘ 

ɖɚɗɔɣɑɝɞɎɚɘ Ɏɚɐɧ Ɏ ȿɖɜɌɔəɑ ɛɚɝɞɜɚɑəɚ 1122  (ɚɍɦɑɘ 56  ɖɘ3) ɔɝɖɟɝɝɞɎɑə- 

əɧɡ ɎɚɐɚɑɘɚɎ, 7 ɖɌəɌɗɚɎ ɚɍɥɑɕ ɐɗɔəɚɕ ɚɖɚɗɚ 2000  ɖɘ, 10 ɖɜɟɛəɧɡ Ɏɚɐɚ- 

ɎɚɐɚɎ (əɌɛɜɔɘɑɜ, ɝɌɘɧɕ ɐɗɔəəɧɕ Ɏ ȱɎɜɚɛɑ ɎɚɐɚɎɚɐ Ȱəɑɛɜ ð ȽɑɎɑɜəɚɑ 

ȻɜɔɌɓɚɎɨɑ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 175  ɖɘ). 

ȿɖɜɌɔəɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑɜɌɎəɚɘɑɜəɧɘ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ɛɚ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. ȮɑɗɔɣɔəɌ ɝɜɑɐəɑɏɚ ɝɗɚɫ ɚɝɌɐɖɚɎ ɔɓɘɑ- 

 
ǘǦǧǱǮǼǦ 1.5.  ʆʩʥʦʚʥʳʝ ɻ ʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʋʢʨʘʠʥʳ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 

 

 
ʖʤʞʥʞʦʫʴ ʛʧʝʦʧʜʧ ʚʙʤʙʦʪʙ 

ɾʝʡʦʡʯʴ ʡʠʥʞʩʞʦʡʸ 

ʥʥ ʣʥ3 

ʆʩʘʜʢʠ  625 

ʉʪʦʢ: 
ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ 
ï ʧʦʜʟʝʤʥʳʡ 

ʀʩʧʘʨʝʥʠʝ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

65,2 
21,6 

538 
203 

39,4 
13,0 

325 
123 

ʀʥʬʠʣʴʪʨʘʮʠʷ 357 216 
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əɫɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 5ð10  ɘɘ (ɁɑɜɝɚəɝɖɌɫ ɚɍɗɌɝɞɨ) ɐɚ 625  ɘɘ (ȳɌɖɌɜ- 

ɛɌɞɝɖɌɫ ɚɍɗɌɝɞɨ). 

ȶɜɚɘɑ ɞɚɏɚ, ȿɖɜɌɔəɌ ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨəɧɑ ɓɌɛɌɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ. Ⱥɍ- 

ɥɌɫ ɎɑɗɔɣɔəɌ ɛɜɚɏəɚɓɔɜɟɑɘɧɡ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɡ ɜɑɝɟɜɝɚɎ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ əɌ ɞɑɜɜɔɞɚɜɔɔ ȿɖɜɌɔəɧ ɝɚɝɞɌɎɗɫɑɞ 27,2  ɘɗə ɘ3/ ɝɟɞ. ȾɑɜɜɔɞɚɜɔɌɗɨəɚɑ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑɜɌɎəɚɘɑɜəɚ- 

ɝɞɨɪ. ȹɌɔɍɚɗɨɤɌɫ ɔɡ ɎɑɗɔɣɔəɌ 8402  ɞɧɝ. ɘ3/ɝɟɞ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ Ƀɑɜəɔ- 

ɏɚɎɝɖɚɕ ɚɍɗɌɝɞɔ, Ɍ əɌɔɘɑəɨɤɌɫ ð Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 1000  ɐɚ 3000  ɞɧɝ. ɘ3/ ɝɟɞ ð 

Ɏ ȬɎɞɚəɚɘəɚɕ ȼɑɝɛɟɍɗɔɖɑ ȶɜɧɘ, Ȯɚɗɧəɝɖɚɕ, Ⱦɑɜəɚɛɚɗɨɝɖɚɕ, ȳɌɛɚɜɚɒ- 

ɝɖɚɕ, ȳɌɖɌɜɛɌɞɝɖɚɕ ɔ ȰəɑɛɜɚɛɑɞɜɚɎɝɖɚɕ ɚɍɗɌɝɞɫɡ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɐɗɫ ȿɖɜɌɔəɧ ɡɌɜɌɖɞɑɜəɚ ɝɚɝɜɑɐɚɞɚɣɑəɔɑ 

ɖɜɟɛəɧɡ Ɏɚɐɚɛɚɞɜɑɍɔɞɑɗɑɕ Ɏ ɜɑɏɔɚəɌɡ ɝ əɌɔɘɑəɨɤɔɘɔ ɓɌɛɌɝɌɘɔ Ɏɚɐ- 

əɧɡ ɜɑɝɟɜɝɚɎ (ȰɚəɍɌɝɝ, ȶɜɔɎɍɌɝɝ, ȬɎɞɚəɚɘəɌɫ ȼɑɝɛɟɍɗɔɖɌ ȶɜɧɘ, ɪɒəɧɑ 

ɚɍɗɌɝɞɔ). 

Ȱɗɫ ɞɚɏɚ ɣɞɚɍɧ Ɏɚɝɛɚɗəɔɞɨ ɐɑɠɔɢɔɞ Ɏɚɐɧ Ɏ ɜɑɏɔɚəɌɡ ȿɖɜɌɔəɧ, 

ɝɚɚɜɟɒɑəɧ ɖɌəɌɗɧ: 

Å ȽɑɎɑɜɚ-ȶɜɧɘɝɖɔɕ ð 402  ɖɘ; 

Å Ȱəɑɛɜ ð ȰɚəɍɌɝɝ ð 263  ɖɘ; 

Å Ȱɚəɑɢ ð ȰɚəɍɌɝɝ ð 131 ,6 ɖɘ; 

Å Ȱəɑɛɜ ð ȶɜɔɎɚɕ ȼɚɏ ð 35,4  ɖɘ; 

Å ȶɌɡɚɎɝɖɔɕ ɖɌəɌɗ ð 130  ɖɘ. 

ȺɝəɚɎəɧɘɔ əɌɛɜɌɎɗɑəɔɫɘɔ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ ɚɍɑɝɛɑɣɑəɔɑ 

Ɏɚɐɚɕ əɌɝɑɗɑəɔɫ (ɖɚɘɘɟəɌɗɨəɚɑ ɡɚɓɫɕɝɞɎɚ) ð 25,8%,  ɝɑɗɨɝɖɚɑ ɔ ɜɧɍəɚɑ 

ɡɚɓɫɕɝɞɎɚ ð 24,6 % ɔ ɛɜɚɘɧɤɗɑəəɚɝɞɨ ð 49,6 %. ȺɝəɚɎəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɫ ɔ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗ. 1.6.  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ əɌ əɟɒ- 

ɐɧ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ. Ȼɚɩɞɚɘɟ ɚɝəɚɎəɧɘ 

əɌɛɜɌɎɗɑəɔɑɘ ɟɗɟɣɤɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɫɎɗɫɑɞɝɫ Ɏəɑ- 

ɐɜɑəɔɑ ɜɑɝɟɜɝɚɩɠɠɑɖɞɔɎəɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɜɑɝɟɜɝɚ- 

ɩɖɚəɚɘɔɣɑɝɖɔɕ ɛɜɔəɢɔɛ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘ ɡɚɓɫɕɝɞɎɚɘ Ɏ ɢɑɗɫɡ Ɏɧɛɚɗ- 

əɑəɔɫ ɖɚɘɛɗɑɖɝɌ ɘɑɜɚɛɜɔɫɞɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɟɘɑəɨɤɑəɔɑ Ɏɚɐɚ- 

ɛɚɞɜɑɍɗɑəɔɫ ɔ ɓɌɏɜɫɓəɑəɔɫ ɜɑɖ ɔ ɎɚɐɚɑɘɚɎ. 
 

 
ǘǦǧǱǮǼǦ 1.6.   ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʚ ʋʢʨʘʠʥʝ, 

ʢʤ3/ʛʦʜ 
 

ʈʧʣʙʠʙʫʞʤʡ ʣʥ3/ʜʧʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʞʝʡ ʚʦʜʳ 12,2 

ʚ ʪʦʤ ʯʠʩʣʝ: ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 16,1 

ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ 3,3 

ʆʪʚʝʜʝʥʦ ʩʪʦʯʥʳʭ ʚʦʜ (ʩʙʨʦʩ ʚ ʚʦʜʦʝʤʳ) 10,5 

ʚ ʪʦʤ ʯʠʩʣʝ: ʟʘʛʨʷʟʥʝʥʥʳʭ 3,3 

ʠʟ ʥʠʭ ʙʝʟ ʦʯʠʩʪʢʠ 0,8 

ʥʦʨʤʘʪʠʚʥʦ ʦʯʠʱʝʥʥʳʭ 2,1 

ʆʙʲʝʤ ʚʦʜʳ ʚ ʦʙʦʨʦʪʥʦʤ ʠ ʧʦʚʪʦʨʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ 41,5 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 8,0 



24 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

1.2.1.5. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ȮɚɓɚɍəɚɎɗɫɑɘɧɑ ɜɑɝɟɜɝɧ ɛɜɑɝəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ ɛɜɑɐ- 

ɝɞɌɎɗɑəɧ ɜɑɣəɧɘ ɝɞɚɖɚɘ ɔ ɛɚɐɓɑɘəɧɘɔ ɎɚɐɌɘɔ, ɚɍɦɑɘ ɖɚɞɚɜɧɡ ɠɚɜ- 

ɘɔɜɟɑɞɝɫ Ɏ ɑɝɞɑɝɞɎɑəəɧɡ ɟɝɗɚɎɔɫɡ ɓɌ ɝɣɑɞ ɎɧɛɌɐɑəɔɫ ɚɝɌɐɖɚɎ əɌ ɞɑɜɜɔ- 

ɞɚɜɔɔ ɝɞɜɌəɧ (Ɏəɟɞɜɑəəɔɕ ɝɞɚɖ), Ɍ ɞɌɖɒɑ ɛɜɔɞɚɖɌ ɜɑɣəɧɡ ɔ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ ɔɓ ɝɚɛɜɑɐɑɗɨəɧɡ ɝɞɜɌə. ȮɑɗɔɣɔəɌ ɔəɠɔɗɨɞɜɌɢɔɚəəɚɏɚ ɛɔɞɌəɔɫ Ɏɚɐɚ- 

əɚɝəɧɡ ɏɚɜɔɓɚəɞɚɎ ɓɚəɧ ɌɖɞɔɎəɚɏɚ ɎɚɐɚɚɍɘɑəɌ ɝɚɝɞɌɎɗɫɑɞ 10ð20%  ɝɜɑɐ- 

əɑɕ ɘəɚɏɚɗɑɞəɑɕ Ɏɑɗɔɣɔəɧ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ. Ȯ ɚɍɥɑɘ ɝɞɚɖɑ ɜɑɖ 

ȭɑɗɌɜɟɝɔ əɌ ɐɚɗɪ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɛɜɔɡɚɐɔɞɝɫ 27%.  

ȺɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ȭɑɗɌɜɟɝɔ 

ɫɎɗɫɪɞɝɫ ɝɜɑɐəɔɑ ɔ ɖɜɟɛəɧɑ ɜɑɖɔ, ɚɍɦɑɘ Ɏɚɐəɚɏɚ ɝɞɚɖɌ ɖɚɞɚɜɧɡ Ɏ ɝɜɑɐ- 

əɔɑ ɛɚ Ɏɚɐəɚɝɞɔ ɏɚɐɧ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɛɜɑɎɧɤɌɑɞ 57  900  ɘɗə ɘ3 Ɏ ɏɚɐ. Ȼɚ 

ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ ɛɜɚɞɑɖɌɪɞ ɝɑɘɨ ɖɜɟɛəɧɡ ɜɑɖ ɐɗɔəɚɕ ɍɚɗɑɑ 500  ɖɘ: 

ȳɌɛɌɐəɌɫ ȰɎɔəɌ, ȹɑɘɌə, Ȯɔɗɔɫ, Ȱəɑɛɜ, ȭɑɜɑɓɔəɌ, Ƚɚɒ ɔ Ȼɜɔɛɫɞɨ, ɤɑɝɞɨ 

ɔɓ əɔɡ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ȭɑɜɑɓɔəɧ) ɫɎɗɫɪɞɝɫ ɞɜɌəɝɏɜɌəɔɣəɧɘɔ. Ȯ ɘəɚɏɚ- 

Ɏɚɐəɧɑ ɏɚɐɧ ɚɍɥɔɕ ɜɑɣəɚɕ ɝɞɚɖ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɐɚ 92  400  ɘɗə ɘ3 Ɏ ɏɚɐ, 

Ɍ Ɏ ɘɌɗɚɎɚɐəɧɑ (95% ɚɍɑɝɛɑɣɑəəɚɝɞɔ) ɝəɔɒɌɑɞɝɫ ɐɚ 37 200  ɘɗə ɘ3 Ɏ ɏɚɐ. 

ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɜɑɣəɚɏɚ ɝɞɚɖɌ (34 000  ɘɗə ɘ3, ɔɗɔ 59%) ɠɚɜɘɔɜɟɑɞɝɫ Ɏ ɛɜɑ- 

ɐɑɗɌɡ ɝɞɜɌəɧ (ɘɑɝɞəɧɕ ɝɞɚɖ). Ȼɜɔɞɚɖ Ɏɚɐɧ ɝ ɞɑɜɜɔɞɚɜɔɕ ɝɚɝɑɐəɔɡ ɏɚɝɟ- 

ɐɌɜɝɞɎ (ȼɚɝɝɔɔ ɔ ȿɖɜɌɔəɧ) ɝɚɝɞɌɎɗɫɑɞ 41%,  ɔɗɔ 23  900  ɘɗə ɘ3 Ɏ ɏɚɐ. 

Ȯ ȭɑɗɌɜɟɝɔ ɝɚɓɐɌəɧ 153  ɎɚɐɚɡɜɌəɔɗɔɥɌ, ɛɚɗəɧɕ ɚɍɦɑɘ Ɏɚɐɧ Ɏ ɖɚ- 

ɞɚɜɧɡ ð 3100  ɘɗə ɘ3, ɛɚɗɑɓəɧɕ ð ɚɖɚɗɚ 1240  ɘɗə ɘ3, ɣɞɚ ɝɚɝɞɌɎɗɫɑɞ əɑ- 

ɝɖɚɗɨɖɚ ɍɚɗɨɤɑ 3% ɝɞɚɖɌ, ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. ȹɌ 

ɞɑɜɜɔɞɚɜɔɔ ȭɑɗɌɜɟɝɔ əɌɡɚɐɔɞɝɫ ɚɖɚɗɚ 10,8  ɞɧɝ. ɚɓɑɜ, Ɍɍɝɚɗɪɞəɚɑ ɍɚɗɨ- 

ɤɔəɝɞɎɚ ɔɓ ɖɚɞɚɜɧɡ (75%) ɚɞəɚɝɔɞɝɫ ɖ ɣɔɝɗɟ ɘɌɗɧɡ, ɔɘɑɪɥɔɡ ɛɗɚɥɌɐɨ 

ɓɑɜɖɌɗɌ ɐɚ 0,1  ɖɘ2. ȼɑɝɟɜɝəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ ɚɓɑɜɌ ɛɗɚɥɌɐɨɪ ɍɚɗɑɑ 

1,0  ɖɘ2, ɚɍɥɔɕ ɚɍɦɑɘ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɑɞ 6000 ð7000  ɘɗə ɘ3 Ɏɚɐɧ. 

Ȼɚ Ɏɑɗɔɣɔəɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɜɑɖ ȭɑɗɌɜɟɝɨ ɓɌəɔɘɌɑɞ ɣɑɞɎɑɜɞɚɑ 

ɘɑɝɞɚ Ɏ ȱɎɜɚɛɑ ɛɚɝɗɑ ȹɚɜɎɑɏɔɔ (378  000  ɘɗə ɘ3/ɏɚɐ), ȮɑɗɔɖɚɍɜɔɞɌəɔɔ 

(152  000  ɘɗə ɘ3/ ɏɚɐ) ɔ Ȼɚɗɨɤɔ (85  400  ɘɗə ɘ3/ ɏɚɐ). ȱɝɞɑɝɞɎɑəəɧɑ ɜɑ- 

ɝɟɜɝɧ ɛɜɑɝəɧɡ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɝɚɝɞɌɎɗɫɪɞ 15 900  ɘɗə ɘ3 Ɏ ɏɚɐ, ɛɜɚɏəɚɓ- 

əɧɑ ð 18 100  ɘɗə ɘ3 Ɏ ɏɚɐ. 

Ⱥɍɑɝɛɑɣɑəəɚɝɞɨ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ Ɏ ȭɑɗɌɜɟɝɔ 

(6,1  ɞɧɝ./ɣɑɗ. Ɏ ɏɚɐ) ɍɗɔɓɖɌ ɖ ɝɜɑɐəɑɑɎɜɚɛɑɕɝɖɚɕ, əɚ ɛɜɔ ɩɞɚɘ ɓəɌɣɔɞɑɗɨ- 

əɚ Ɏɧɤɑ, ɣɑɘ Ɏ ɝɚɝɑɐəɔɡ ɝɞɜɌəɌɡ ð Ȼɚɗɨɤɑ (1,7  ɞɧɝ. ɘ3/ɣɑɗ.) ɔ ȿɖɜɌɔəɑ 

(4,1  ɞɧɝ. ɘ3/ɣɑɗ.). ȽɟɘɘɌɜəɧɕ ɚɍɦɑɘ ɓɌɍɚɜɌ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘ- 

əɧɡ Ɏɚɐ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1600  ɘɗə ɘ3. 

ʀʥʜʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʀʕɺʈ), ɖɚɞɚɜɧɕ ɜɌɝɝɣɔ- 

ɞɧɎɌɑɞɝɫ ɖɌɖ ɚɞəɚɤɑəɔɑ ɚɍɥɑɏɚ ɏɚɐɚɎɚɏɚ ɚɍɦɑɘɌ ɎɚɐɚɓɌɍɚɜɌ ɖ ɝɜɑɐəɑ- 

ɘəɚɏɚɗɑɞəɑɘɟ ɏɚɐɚɎɚɘɟ ɚɍɦɑɘɟ ɎɚɓɚɍəɚɎɗɫɑɘɧɡ ɜɑɝɟɜɝɚɎ ɛɜɑɝəɧɡ Ɏɚɐ 

ɐɗɫ ȭɑɗɌɜɟɝɔ ɝɚɝɞɌɎɗɫɑɞ 2,8ð3,0%,  ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ əɔɒəɑɑ ɛɚɜɚɏɚɎɚɏɚ 

ɓəɌɣɑəɔɫ ȴɉȮȼ, ɫɎɗɫɪɥɑɏɚɝɫ ɚɝəɚɎɚɕ ɐɗɫ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɜɌɓɗɔɣəɧɡ 

ɝɞɜɌə ɔ ɜɑɏɔɚəɚɎ ɝ əɑəɌɛɜɫɒɑəəɧɘ ɔ əɌɛɜɫɒɑəəɧɘ Ɏɚɐəɧɘ ɜɑɒɔɘɚɘ 

(ɚɖɚɗɚ 20%). ȮɧɝɚɖɌɫ əɌɛɜɫɒɑəəɚɝɞɨ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ȴɉȮȼ ɛɜɑɎɧɤɌɑɞ 40%.  

Ȯɚɐɚɛɚɞɜɑɍɗɑəɔɑ əɌ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɧɑ əɟɒɐɧ Ɏ ɝɜɑɐəɑɘ əɌ 

ɖɌɒɐɚɏɚ ɒɔɞɑɗɫ ȭɑɗɌɜɟɝɔ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 145ð150  ɗ/ (ɣɑɗ. ɝɟɞ). 

ȹɌɝɑɗɑəɔɑ ȭɑɗɌɜɟɝɔ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɚɕ Ɏ ɚɝəɚɎəɚɘ ɔɓ 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 25 
 

 

ɛɚɐɓɑɘəɧɡ ɔɝɞɚɣəɔɖɚɎ, ɝɌəɔɞɌɜəɚ-ɏɔɏɔɑəɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɖɚɞɚɜɧɡ 

əɌ ɐɑɕɝɞɎɟɪɥɔɡ ɎɚɐɚɓɌɍɚɜɌɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɞɎɑɣɌɑɞ ɟɝɞɌəɚɎɗɑəəɧɘ 

ɞɜɑɍɚɎɌəɔɫɘ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɛɚɎɧɤɑəəɚɏɚ ɝɚɐɑɜɒɌəɔɫ Ɏ Ɏɚɐɑ ɒɑɗɑɓɌ 

ɔ ɘɌɜɏɌəɢɌ, Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ð ɍɚɜɌ, ɠɞɚɜɌ ɔ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɖɚɘ- 

ɛɚəɑəɞɚɎ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɏɔɐɜɚɏɑɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑɢɑəɞɜɌɗɔɓɚɎɌəəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɎɚɐɚɝəɌɍ- 

ɒɑəɔɫ (ɤɌɡɞəɧɘɔ ɖɚɗɚɐɢɌɘɔ) ɛɚɗɨɓɟɪɞɝɫ 1,4 ɘɗə ɣɑɗɚɎɑɖ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɝɑɗɨɝɖɚɑ əɌɝɑɗɑəɔɑ ð 1,1 ɘɗə ɣɑɗɚɎɑɖ. 

 
1.2.1.6. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

Ȯɚɐəɧɕ ɠɚəɐ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə ɎɖɗɪɣɌɑɞ ɜɑɖɔ, ɚɓɑɜɌ, ɍɚɗɚɞɌ, 

ɛɜɟɐɧ, ɎɚɐɚɡɜɌəɔɗɔɥɌ, ɐɜɟɏɔɑ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ, Ɍ ɞɌɖɒɑ 

Ɏɚɐɧ ɖɌəɌɗɚɎ ɔ ɘɌɏɔɝɞɜɌɗɨəɧɡ ɎɚɐɚɎɚɐɚɎ; ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ, ɗɑɐəɔɖɔ; 

Ɏɚɐɧ ȶɌɝɛɔɕɝɖɚɏɚ ɔ ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɑɕ Ɏ ɛɜɑɐɑɗɌɡ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɏɜɌ- 

əɔɢɧ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ȼɑɝɟɜɝɧ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ȶɌɓɌɡ- 

ɝɞɌəɌ Ɏ ɝɜɑɐəɔɕ ɛɚ Ɏɚɐəɚɝɞɔ ɏɚɐ ɝɚɝɞɌɎɗɫɪɞ 100,5  ɖɘ3, ɔɓ ɖɚɞɚɜɧɡ ɞɚɗɨ- 

ɖɚ 56,5  ɖɘ3 ɠɚɜɘɔɜɟɑɞɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ. ȺɝɞɌɗɨəɚɕ ɚɍɦɑɘ 

(44,0  ɖɘ3) ɛɚɝɞɟɛɌɑɞ ɔɓ ɝɚɛɜɑɐɑɗɨəɧɡ ɏɚɝɟɐɌɜɝɞɎ: ȶɔɞɌɫ ð 18,9;  ȿɓɍɑɖɔɝ- 

ɞɌəɌ ð 14,6;  ȶɧɜɏɧɓɝɞɌəɌ ð 3,0;  ȼɚɝɝɔɔ ð 7,5  ɖɘ3. 

Ƚɜɑɐəɫɫ ɎɑɗɔɣɔəɌ Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚɝɞɔ ɞɑɜɜɔɞɚɜɔɔ ȶɌɓɌɡɝɞɌəɌ ɓɌ 

ɝɣɑɞ ɝɞɚɖɌ, ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ Ɏ ɑɏɚ ɛɜɑɐɑɗɌɡ, ɝɚɝɞɌɎɗɫɑɞ Ɏ ɟɐɑɗɨəɚɘ Ɏɧ- 

ɜɌɒɑəɔɔ 25,5  ɞɧɝ. ɘ3 Ɏ ɏɚɐ əɌ 1 ɖɘ2. Ȱɗɫ ɝɜɌɎəɑəɔɫ: Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚɝɞɨ 

ɞɑɜɜɔɞɚɜɔɕ ȼɚɝɝɔɔ ð 237  ɞɧɝ. ɘ3 Ɏ ɏɚɐ əɌ 1 ɖɘ2; ȿɓɍɑɖɔɝɞɌəɌ ð 24,7;  ȶɔɜ- 

ɏɔɓɔɔ ð 266.  

ȹɌ ɚɐəɚɏɚ ɒɔɞɑɗɫ Ɏ ȶɌɓɌɡɝɞɌəɑ ɛɜɔɡɚɐɔɞɝɫ 4,3  ɞɧɝ. ɘ3/ɏɚɐ ɘɑɝɞəɧɡ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ; Ɏ ȶɔɜɏɔɓɔɔ ð 12,7;  ȿɓɍɑɖɔɝɞɌəɑ ð 0,5;  ȼɚɝɝɔɔ ð 27,8.  

ȴɓ-ɓɌ ɜɌɓɗɔɣɔɫ Ɏ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɫɡ ɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏɚɐəɧɡ ɜɑ- 

ɝɟɜɝɚɎ ɖɜɌɕəɑ əɑɜɌɎəɚɘɑɜəɚ. ȹɌɔɍɚɗɑɑ ɚɍɑɝɛɑɣɑəəɧɘɔ ɝɟɘɘɌɜəɧɘɔ 

ɜɑɝɟɜɝɌɘɔ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ Ȯɚɝɞɚɣəɚ-ȶɌɓɌɡɝɞɌəɝɖɌɫ ɚɍɗɌɝɞɨ 

(121,3  ɘ3/ɝɟɞ əɌ 1 ɣɑɗ), ȻɌɎɗɚɐɌɜɝɖɌɫ (93,6),  ȶɧɓɧɗɚɜɐɔəɝɖɌɫ (79,7),  

ȬɞɧɜɌɟɝɖɌɫ (63,7).  ȹɌɔɘɑəɑɑ ɚɍɑɝɛɑɣɑəəɧɘɔ ð ȸɌəɏɔɝɞɌɟɝɖɌɫ ɝ ɚɞɝɟɞɝɞ- 

Ɏɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɝɞɚɖɌ, ȶɌɜɌɏɌəɐɔəɝɖɌɫ (4,7 ), ȽɑɎɑɜɚ-ȶɌɓɌɡɝɞɌə- 

ɝɖɌɫ (10,8),  ȬɖɘɚɗɔəɝɖɌɫ (11,3)  ɚɍɗɌɝɞɔ (ɜɔɝ. 1.14). 

Ȯ ɛɜɑɐɑɗɌɡ ȶɌɓɌɡɝɞɌəɌ ɜɌɝɛɚɗɚɒɑəɧ ɖɜɟɛəɧɑ Ɏɚɐɚɑɘɧ: ȶɌɝɛɔɕɝɖɚɑ, 

ȬɜɌɗɨɝɖɚɑ ɘɚɜɫ ɔ ɚɓɑɜɚ ȭɌɗɡɌɤ. ȹɌɝɣɔɞɧɎɌɑɞɝɫ ɚɖɚɗɚ 39  ɞɧɝ. ɜɑɖ ɔ Ɏɜɑ- 

ɘɑəəɧɡ ɎɚɐɚɞɚɖɚɎ, ɍɚɗɑɑ 48 ɞɧɝ. ɚɓɑɜ, ɚɖɚɗɚ 4 ɞɧɝ. ɛɜɟɐɚɎ ɔ 204 Ɏɚɐɚ- 

ɡɜɌəɔɗɔɥɌ. ȹɌɔɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɘɔ Ɏɚɐəɧɘɔ Ɍɜɞɑɜɔɫɘɔ ɫɎɗɫɪɞɝɫ 

ɜɑɖɔ ȴɜɞɧɤ, ȴɗɔ, ȽɧɜɐɌɜɨɫ, ȴɤɔɘ, Ⱦɚɍɚɗ, ȿɜɌɗ, ȾɟɜɏɌɕ, Ʉɟ. 

Ȯ ɝɔɗɟ ɖɗɔɘɌɞɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɓɗɔɣəɧɡ ɓɚə ɜɑɝɛɟɍɗɔɖɔ, ɐɚ 

90%  ɝɞɚɖɌ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔɝɞɚɣəɔɖɚɎ ɛɜɚɡɚɐɔɞ Ɏ Ɏɑɝɑəəɔɕ ɛɑɜɔɚɐ. 

ȹɌɔɍɚɗɑɑ ɚɍɑɝɛɑɣɑəɌ Ɏɚɐɚɕ Ȯɚɝɞɚɣəɚ-ȶɌɓɌɡɝɞɌəɝɖɌɫ ɚɍɗɌɝɞɨ ð 

290  ɞɧɝ. ɘ3 əɌ 1 ɖɘ2. ȴɝɛɧɞɧɎɌɪɞ ɐɑɠɔɢɔɞ Ɏ Ɏɚɐɑ ȬɞɧɜɌɟɝɖɌɫ, ȶɧɓɧɗ- 

ɚɜɐɔəɝɖɌɫ ɔ Ɏ ɚɝɚɍɑəəɚɝɞɔ ȸɌəɏɔɝɞɌɟɝɖɌɫ ɚɍɗɌɝɞɔ, ɏɐɑ ɛɜɌɖɞɔɣɑɝɖɔ 

ɚɞɝɟɞɝɞɎɟɪɞ ɛɜɑɝəɧɑ Ɏɚɐɧ. 

Ȼɚɗəɚɝɞɨɪ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑɝɟɜɝɧ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɐɗɫ əɟɒɐ ɚɞɜɌɝɗɑɕ 

ɩɖɚəɚɘɔɖɔ Ɏ ɝɔɗɟ ɜɌɓəɧɡ ɛɜɔɣɔə əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. Ȯ ɣɌɝɞ- 
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ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʙʘʩʩʝʡʥʦʚ ʂʘʟʘʭʩʪʘʥʘ, % 

 

əɚɝɞɔ, ɝɟɘɘɌɜəɧɕ ɚɍɦɑɘ ɚɍɫɓɌɞɑɗɨəɧɡ ɛɚɛɟɝɖɚɎ Ɏɚɐɧ ɐɗɫ ɟɐɚɎɗɑɞɎɚɜɑ- 

əɔɫ ɩɖɚɗɚɏɔɣɑɝɖɔɡ, ɜɧɍɚɡɚɓɫɕɝɞɎɑəəɧɡ ɔ ɝɌəɔɞɌɜəɧɡ ɞɜɑɍɚɎɌəɔɕ ɛɚ 

ɜɑɖɌɘ ȽɧɜɐɌɜɨɫ, ȿɜɌɗ, ȴɗɔ, Ⱦɚɍɚɗ, ȴɜɞɧɤ, ȴɤɔɘ, ȾɟɜɏɌɕ, Ʉɟ ɝɚɝɞɌɎ- 

ɗɫɑɞ ɚɖɚɗɚ 29  ɖɘ3 Ɏ ɏɚɐ (ɞɌɍɗ. 1.7).  

ȾɜɌəɝɛɚɜɞəɚ-ɩəɑɜɏɑɞɔɣɑɝɖɔɑ ɓɌɞɜɌɞɧ ɝɞɚɖɌ ɛɚ ȴɜɞɧɤɟ Ɏɘɑɝɞɑ ɝ 

ɐɚɗɑɕ ȼɚɝɝɔɔ ɝɚɝɞɌɎɗɫɪɞ 9 ɖɘ3. Ȼɚɞɑɜɔ ɜɑɣəɚɏɚ ɝɞɚɖɌ əɌ ɔɝɛɌɜɑəɔɑ ɔ 

ɠɔɗɨɞɜɌɢɔɪ Ɏ ɎɚɐɚɡɜɌəɔɗɔɥɌɡ ɔ ɜɟɝɗɌɡ ɜɑɖ ɚɢɑəɔɎɌɪɞɝɫ Ɏ 12  ɖɘ3, ɞɌɖ- 

ɒɑ ɞɑɜɫɑɞɝɫ ɔ ɜɌɝɝɑɔɎɌɑɞɝɫ Ɏɑɝɑəəɔɕ ɛɚɗɚɎɚɐəɧɕ ɝɞɚɖ ɜɌɎəɔəəɧɡ ɜɑɖ 

ɂɑəɞɜɌɗɨəɚɏɚ ȶɌɓɌɡɝɞɌəɌ Ɏ ɚɍɦɑɘɑ 4,5 ɖɘ3, ɖɚɞɚɜɧɕ əɑɎɚɓɘɚɒəɚ ɓɌɜɑ- 

ɏɟɗɔɜɚɎɌɞɨ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɝɟɘɘɑ ɟɖɌɓɌəəɧɡ 

əɑɚɍɡɚɐɔɘɧɡ ɓɌɞɜɌɞ Ɏɚɐɧ Ɏ ɚɍɦɑɘɑ 54,5  ɖɘ3, ɚɍɦɑɘ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, 

Ɏɚɓɘɚɒəɧɡ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ Ɏ ɩɖɚəɚɘɔɖɑ ɜɑɝɛɟɍɗɔɖɔ Ɏ ɝɜɑɐəɑɎɚɐəɧɕ 

ɏɚɐ, əɑ ɛɜɑɎɧɤɌɑɞ 46  ɖɘ3. 

Ȯ ɝɜɑɐəɑɘɌɗɚɎɚɐəɧɑ (75%) ɔ ɘɌɗɚɎɚɐəɧɑ (95%) ɏɚɐɧ ɚɍɥɔɕ ɚɍɦɑɘ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɝəɔɒɌɑɞɝɫ ɐɚ 76  ɖɘ3 ɔ 58  ɖɘ3, Ɍ Ɏɚɓɘɚɒəɧɡ ɖ ɔɝɛɚɗɨɓɚ- 

ɎɌəɔɪ ð ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɐɚ 32ð33  ɖɘ3 ɔ 25ð26  ɖɘ3. 

ʈʝʢʠ. Ȯ ɝɞɜɌəɑ əɌɝɣɔɞɧɎɌɑɞɝɫ ɚɖɚɗɚ 39  ɞɧɝ. ɜɑɖ ɔ Ɏɜɑɘɑəəɧɡ Ɏɚɐɚɞɚ- 

ɖɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɍɚɗɑɑ 7 ɞɧɝ. ɔɓ əɔɡ ɐɗɔəɚɕ ɝɎɧɤɑ 10 ɖɘ. ȯɟɝɞɚɞɌ ɜɑɣəɚɕ 

ɝɑɞɔ ɜɌɝɛɜɑɐɑɗɑəɌ əɑɜɌɎəɚɘɑɜəɚ. ȹɌ ɝɑɎɑɜɑ ɜɑɝɛɟɍɗɔɖɔ ɚəɌ əɌɡɚɐɔɞɝɫ Ɏ 

ɛɜɑɐɑɗɌɡ 0,03 ð0,5  ɖɘ/ɖɘ2, Ɏ ɜɌɕɚəɌɡ ȬɗɞɌɫ, ȰɒɟəɏɌɜɝɖɚɏɚ ɔ ȳɌɔɗɔɕɝɖɚɏɚ 

ȬɗɌɞɌɟ ɝɚɝɞɌɎɗɫɑɞ 0,4ð1,8  ɖɘ/ɖɘ2. 

Ƚɞɚɖ ɘəɚɏɔɡ ɖɜɟɛəɧɡ ɜɑɖ ɠɚɜɘɔɜɟɑɞɝɫ ɓɌ ɛɜɑɐɑɗɌɘɔ ȼɑɝɛɟɍɗɔɖɔ. 

ȴɝɞɚɖɔ ɜɑɖ ȴɗɔ ɔ ȴɜɞɧɤ əɌɡɚɐɫɞɝɫ Ɏ ȶȹȼ, ɚɝəɚɎəɌɫ ɣɌɝɞɨ ɎɚɐɚɝɍɚɜɌ 

ɜɑɖɔ ȽɧɜɐɌɜɨɫ ɜɌɝɛɚɗɚɒɑəɌ Ɏ ȿɓɍɑɖɔɝɞɌəɑ, ȶɧɜɏɧɓɝɞɌəɑ, ɜɑɖ Ʉɟ, ȾɌɗɌɝ ð 

Ɏ ȶɧɜɏɧɓɝɞɌəɑ, ɜɑɖɔ ȿɜɌɗ ð Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 
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ǘǦǧǱǮǼǦ 1.7.  ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʢʤ3 

 

 
ʊʩʞʝʦʞ- 

ʥʦʧʜʧʤʞʫʦʡʢ 
ʪʫʧʣ ʧʚʸʠʙʫʞʤʵʦʴʞ ʠʙʫʩʙʫʴ ʪʫʧʣʙ 

 

 

ɺʙʪʪʞʢʦʴ ʩʞʣ, 
ʥʧʩʞʢ, ʧʠʞʩ 

 

 
 
 
 
 

ɸʨʘʣʦ-ʉʳʨʜʘʨʴʠʥʩʢʠʡ 17,9 14,6 3,1 ï 2,8 ï 5,9 12,0 14,7 14,2 9,8 9,3 

ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ 27,8 11,4 14,6 ï 1,1 1,8 17,5 10,3 22,8 17,8 7,0 5,4 

ʀʨʪʳʰʩʢʠʡ 33,5 7,5 4,3 8,8 4,9 0,8 18,8 14,7 26,6 19,7 10,8 8,0 

ʀʰʠʤʩʢʠʡ 2,6 ï ï ï 0,5 0,7 1,2 1,4 1,1 0,3 0,4 0,1 

ʅʫʨʘ-ʉʘʨʳʩʫʡʩʢʠʡ 1,3 ï 0,1 ï 0,4 0,1 0,6 0,7 0,4 0,1 0,3 ï 

ʊʦʙʦʣ­ʊʫʨʛʘʡʩʢʠʡ 2,0 ï 0,1 ï 0,1 1,0 1,2 0,8 0,8 0,3 0,3 ï 

ʐʫ-ʊʘʣʘʩʩʢʠʡ 4,2 3,0 0,1 ï 0,1 ï 0,2 4,0 3,5 2,8 3,0 2,3 

ʋʨʘʣʦ-ʂʘʩʧʠʡʩʢʠʡ 11,2 7,5 6,5 ï 2,2 0,4 9,1 2,1 6,2 3,0 1,0 0,3 

ɺʩʝʛʦ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 100,5 44,0 28,1 8,8 12,1 4,8 54,5 46,0 76,1 58,2 32,6 25,4 

 

ȼɑɖɔ ɜɌɎəɔəəɚɏɚ ȶɌɓɌɡɝɞɌəɌ, əɌɡɚɐɫɥɔɑɝɫ Ɏ ɟɝɗɚɎɔɫɡ əɑɐɚɝɞɌɞɚɣəɚ- 

ɏɚ ɟɎɗɌɒəɑəɔɫ, ɛɔɞɌɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ Ɏɑɝɑəəɔɘɔ ɞɌɗɧɘɔ ɎɚɐɌɘɔ. ȭɚɗɨ- 

ɤɌɫ ɣɌɝɞɨ ɝɞɚɖɌ ɓɐɑɝɨ ɛɜɚɡɚɐɔɞ ɓɌ Ɏɑɝɑəəɔɕ ɛɑɜɔɚɐ ɔ ɝɚɝɞɌɎɗɫɑɞ 80ð90%  

ɏɚɐɚɎɚɏɚ ɝɞɚɖɌ. ȹɌɔɍɚɗɨɤɔɑ ɜɌɝɡɚɐɧ ɛɜɚɡɚɐɫɞ Ɏ Ɍɛɜɑɗɑ ð ɘɌɑ. Ȯɚɐɧ ɜɌɎ- 

əɔəəɧɡ Ɏɚɐ ɚɞəɚɝɫɞɝɫ ɖ ɝɟɗɨɠɌɞəɚɘɟ ɔɗɔ ɡɗɚɜɔɐəɚɘɟ ɖɗɌɝɝɟ. ȿ ɞɜɌəɓɔɞəɧɡ 

Ɏɚɐ ɛɟɝɞɧəɨ ɔ ɛɚɗɟɛɟɝɞɧəɨ ɘɔəɑɜɌɗɔɓɌɢɔɫ Ɏ ɎɑɜɡɚɎɨɫɡ ɝɚɝɞɌɎɗɫɑɞ100ð 

200  ɘɏ/ɐɘ3, Ɍ Ɏ əɔɓɚɎɨɫɡ ð 5000  ɘɏ/ɐɘ3. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ɜɌɎəɔəəɚɏɚ ȶɌ- 

ɓɌɡɝɞɌəɌ ɔɘɑɑɞɝɫ ɞɌɖɒɑ ɘəɚɒɑɝɞɎɚ Ɏɜɑɘɑəəɧɡ ɎɚɐɚɞɚɖɚɎ, ɏɐɑ ɝɞɚɖ əɌ- 

ɍɗɪɐɌɑɞɝɫ Ɏ ɞɑɣɑəɔɑ ɚɣɑəɨ ɖɚɜɚɞɖɚɏɚ Ɏɜɑɘɑəɔ. ȺɝɌɐɖɔ ɗɑɞəɑɏɚ ɛɑɜɔɚɐɌ 

(əɑɓəɌɣɔɞɑɗɨəɧɑ) Ɏ ɛɔɞɌəɔɔ ɜɑɖ ɝɟɥɑɝɞɎɑəəɚɕ ɜɚɗɔ əɑ ɔɏɜɌɪɞ. 

Ȯ ɏɚɜəɧɡ ɜɌɕɚəɌɡ ɚɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɛɔɞɌəɔɫ ɎɚɐɚɞɚɖɚɎ ɝɗɟɒɌɞ 

ɞɌɗɧɑ Ɏɚɐɧ ɏɚɜəɧɡ ɝəɑɏɚɎ ɔ ɗɑɐəɔɖɚɎ. ȶɜɚɘɑ ɞɚɏɚ, Ɏɚɐəɚɝɞɨ ɟɎɑɗɔɣɔɎɌ- 

ɑɞɝɫ ɓɌ ɝɣɑɞ ɗɑɞəɑ-ɚɝɑəəɔɡ ɐɚɒɐɑɕ. ȻɚɗɚɎɚɐɨɑ əɌ ɜɑɖɌɡ ɩɞɚɏɚ ɞɔɛɌ əɌ- 

ɣɔəɌɑɞɝɫ Ɏ ɖɚəɢɑ ɘɌɜɞɌ ð əɌɣɌɗɑ Ɍɛɜɑɗɫ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ Ɏ ɌɎɏɟɝɞɑ ð ɝɑə- 

ɞɫɍɜɑ. Ⱥɍɦɑɘ ɝɞɚɖɌ ɓɌ ɛɚɗɚɎɚɐɨɑ əɌ ɏɚɜəɧɡ ɜɑɖɌɡ ɛɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ 

Ɏɧɝɚɞɧ ɎɚɐɚɝɍɚɜɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 50  ɐɚ 80%  ɏɚɐɚɎɚɏɚ ɝɞɚɖɌ. Ȼɚ ɏɔɐɜɚ- 

ɡɔɘɔɣɑɝɖɚɘɟ ɝɚɝɞɌɎɟ Ɏɚɐɧ ɏɚɜəɧɡ ɜɑɖ ɚɞəɚɝɫɞɝɫ ɖ ɏɔɐɜɚɖɌɜɍɚəɌɞəɚ- 

ɘɟ ɖɗɌɝɝɟ, ɔɡ ɘɔəɑɜɌɗɔɓɌɢɔɫ ɔɓɘɑəɫɑɞɝɫ ɚɞ 200ð300  ɘɏ/ɐɘ3, ɐɚ 500ð 

600 ɘɏ/ɐɘ3 Ɏ ɛɚɗɚɎɚɐɨɑ. 

ʆʟʝʨʘ. ȺɓɑɜɌ ȶɌɓɌɡɝɞɌəɌ ɎɑɝɨɘɌ ɘəɚɏɚɣɔɝɗɑəəɧ. ȭɑɓ ȶɌɝɛɔɕɝɖɚɏɚ 

ɔ ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɑɕ, ɛɜɟɐɚɎ, ɎɚɐɚɡɜɌəɔɗɔɥ ɔ ɛɗɑɝɚɎɧɡ ɚɓɑɜ əɌɝɣɔɞɧ- 

ɎɌɑɞɝɫ 48  262  ɚɓɑɜɌ ɝ ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ Ɏɚɐəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 45  002  ɖɘ2. 

Ȼɚ ɣɔɝɗɑəəɚɝɞɔ ɘɌɗɧɑ ɚɓɑɜɌ (ɘɑəɑɑ 1 ɖɘ2) ɝɚɝɞɌɎɗɫɪɞ 94%,  Ɍ ɛɚ ɛɗɚ- 

ɥɌɐɔ ð 10%.  



28 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ȶɜɟɛəɧɡ ɚɓɑɜ (> 1 ɖɘ2) əɌɝɣɔɞɧɎɌɑɞɝɫ 3014  ɝ ɛɗɚɥɌɐɨɪ 40  769  ɖɘ2 

(90%).  Ȯ  ɔɡ  ɣɔɝɗɑ  ɚɓɑɜɌ  ɜɌɓɘɑɜɚɘ  ɍɚɗɑɑ  100   ɖɘ2   ɔ  ɛɗɚɥɌɐɨɪ 

26  886  ɖɘ2 (59%).  

ȹɌ ȽɑɎɑɜəɧɕ ȶɌɓɌɡɝɞɌə ɛɜɔɡɚɐɔɞɝɫ 45%  Ɏɝɑɡ ɚɓɑɜ, əɌ ɂɑəɞɜɌɗɨəɧɕ 

ɔ Ɋɒəɧɕ ð 36%,  əɌ Ȯɚɝɞɚɣəɧɕ ɔ ȳɌɛɌɐəɧɕ ð 19%.  

ȽɌɘɧɘɔ ɖɜɟɛəɧɘɔ ɚɓɑɜɌɘɔ ȶɌɓɌɡɝɞɌəɌ ɫɎɗɫɪɞɝɫ ȶɌɝɛɔɕɝɖɚɑ ɔ 

ȬɜɌɗɨɝɖɚɑ ɘɚɜɫ, ɚɓɑɜɌ ȭɌɗɡɌɤ, Ⱦɑəɏɔɓ, ȬɗɌɖɚɗɨ, ȽɌɝɧɖɖɚɗɨ, ȳɌɕɝɌə ɔ 

ȸɌɜɖɌɖɚɗɨ. ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɚɓɑɜ əɌɡɚɐɔɞɝɫ Ɏ ɗɑɝɚɝɞɑɛɔ ɔ ɝɑɎɑɜəɚɕ 

ɣɌɝɞɔ ɝɞɑɛəɚɕ ɓɚəɧ, əɌɔɍɚɗɑɑ ɖɜɟɛəɧɘɔ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɪɞɝɫ ȶɟɜɏɌɗɨ- 

ɐɒɔə, ɃɑɗɖɌɜ-Ⱦɑəɏɔɓ, ȭɚɗɨɤɚɑ ɃɑɍɌɣɨɑ, Ʌɟɣɨɑ, Ƚɑɗɑɞɧ-Ⱦɑəɏɔɓ. 

Ⱥɍɥɔɕ ɚɍɦɑɘ Ɏɚɐɧ, əɌɡɚɐɫɥɑɕɝɫ Ɏ ɑɝɞɑɝɞɎɑəəɧɡ ɎɚɐɚɑɘɌɡ, ɝɚɝɞɌɎ- 

ɗɫɑɞ 190  ɖɘ3. 

ȸɔəɑɜɌɗɔɓɌɢɔɫ Ɏɚɐɧ Ɏ ɚɓɑɜɌɡ ȶɌɓɌɡɝɞɌəɌ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 0,075  ɐɚ 

335  ɏ/ɐɘ3. Ȯ ɛɜɑɝəɧɡ ɚɓɑɜɌɡ Ɍɖɖɟɘɟɗɔɜɟɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɘɫɏɖɌɫ 

ɔɗɔ ɟɘɑɜɑəəɚ ɒɑɝɞɖɌɫ əɑɕɞɜɌɗɨəɌɫ ɎɚɐɌ, Ɍ Ɏ ɝɚɗɚəɚɎɌɞɧɡ ɔ ɝɚɗɑəɧɡ 

ɚɓɑɜɌɡ ð ɚɣɑəɨ ɒɑɝɞɖɌɫ, ɝɗɌɍɚɥɑɗɚɣəɌɫ. 

Ȯ ɛɜɑɝəɧɡ ɔ ɝɚɗɚəɚɎɌɞɧɡ ɚɓɑɜɌɡ ɘɚɒəɚ ɜɌɓɎɚɐɔɞɨ ɎɚɐɚɛɗɌɎɌɪɥɟɪ 

ɛɞɔɢɟ ɔ ɚəɐɌɞɜɟ, ɝɚɓɐɌɎɌɞɨ ɚɡɚɞəɔɣɨɔ ɡɚɓɫɕɝɞɎɌ ɔ ɓɌɛɚɎɑɐəɔɖɔ. Ⱥəɔ 

ɘɚɏɟɞ ɝɗɟɒɔɞɨ ɘɑɝɞɌɘɔ ɗɑɣɑəɔɫ ɔ ɚɞɐɧɡɌ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ. Ȯ ȶɌɓɌɡɝɞɌəɑ əɌɝɣɔɞɧɎɌɑɞɝɫ ɝɎɧɤɑ 200 ɎɚɐɚɡɜɌəɔ- 

ɗɔɥ ɝ ɚɍɥɑɕ ɑɘɖɚɝɞɨɪ ɍɚɗɑɑ 95,5  ɖɘ3 (ɍɑɓ ɟɣɑɞɌ ɛɜɟɐɚɎ ɔ ɘɌɗɧɡ Ɏɚɐɚ- 

ɡɜɌəɔɗɔɥ). ȭɚɗɑɑ 50%  ɎɚɐɚɡɜɌəɔɗɔɥ ɔɘɑɪɞ ɚɍɦɑɘ 1ð5 ɘɗə ɘ3 Ɏɚɐɧ. 

ȹɌɔɍɚɗɑɑ ɖɜɟɛəɧɑ: ȭɟɡɞɌɜɘɔəɝɖɚɑ (əɌ ɜɑɖɑ ȴɜɞɧɤ) ɝ ɛɚɗəɧɘ ɚɍɦɑɘɚɘ 

49,0  ɖɘ3, ȶɌɛɤɌɏɌɕɝɖɚɑ (əɌ ɜɑɖɑ ȴɗɔ) ð 28,1  ɖɘ3, ɄɌɜɐɌɜɔəɝɖɚɑ (əɌ ɜɑɖɑ 

ȽɧɜɐɌɜɨɫ) ð 5,2  ɖɘ3, Ȯɑɜɡəɑ-Ⱦɚɍɚɗɨɝɖɚɑ ɔ ȶɌɜɌɞɚɘɌɜɝɖɚɑ (əɌ ɜɑɖɑ Ⱦɚ- 

ɍɚɗ) ð 0,82  ɔ 0,59  ɖɘ3 ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ȮɫɣɑɝɗɌɎɝɖɚɑ ɔ ȽɑɜɏɑɑɎɝɖɚɑ (əɌ 

ɜɑɖɑ ȴɤɔɘ) ð 0,4  ɔ 0,7  ɖɘ3 ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȽɟɘɘɌɜəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ Ɏɝɑɡ ɜɑɏɟɗɔɜɟɪɥɔɡ ɑɘɖɚɝɞɑɕ ɟɎɑɗɔɣɔɎɌɑɞ 

ɏɚɐɚɎɚɕ ɝɞɚɖ ɜɑɖ ȶɌɓɌɡɝɞɌəɌ Ɏ ɏɚɐɧ əɚɜɘɌɗɨəɚɕ Ɏɚɐəɚɝɞɔ əɌ 8 ɖɘ3 Ɏɚɐɧ, 

Ɍ Ɏ ɘɌɗɚɎɚɐəɧɑ ɏɚɐɧ ð əɌ 16 ɖɘ3. 

ȹɌɔɍɚɗɨɤɔɕ ɚɍɦɑɘ ɚɍɫɓɌɞɑɗɨəɧɡ ɛɚɛɟɝɖɚɎ ɐɚɗɒɑə ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ 

ɛɚ ɜɑɖɑ ȴɜɞɧɤ, ɑɐɔəɝɞɎɑəəɚɕ ɝɟɐɚɡɚɐəɚɕ ɜɑɖɑ Ɏ ȶɌɓɌɡɝɞɌəɑ. Ȱɗɫ ɛɚɐ- 

ɐɑɜɒɌəɔɫ ɏɌɜɌəɞɔɜɚɎɌəəɧɡ ɏɗɟɍɔə, əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ Ɏɚɐəɚɏɚ ɞɜɌəɝ- 

ɛɚɜɞɌ Ɏ əɌɎɔɏɌɢɔɚəəɧɕ ɛɑɜɔɚɐ, ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝɛɑɢɔɌɗɨəɧɕ ɞɜɌəɝ- 
 
 
ǖǮǷǹǳǴǰ 1.15.  

ɿʘʧʘʩʳ ʧʨʝʩʥʦʡ ʚʦʜʳ 
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ɺʩʝʛʦ 524 ʢʤ3 
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ɛɚɜɞəɧɕ ɛɚɛɟɝɖ Ɏ ɚɍɦɑɘɑ 8,75  ɖɘ3, Ɍ ɞɌɖɒɑ ɝɌəɔɞɌɜəɧɕ ɛɚɛɟɝɖ ð 4,3  ɖɘ3. 

Ȯ ɜɑɖɑ Ⱦɚɍɚɗ ɛɚ ɝɌəɔɞɌɜəɧɘ ɟɝɗɚɎɔɫɘ əɑɚɍɡɚɐɔɘɚ ɛɚɐɐɑɜɒɔɎɌɞɨ ɜɌɝɡɚɐ 

əɑ əɔɒɑ 0,25  ɘ3/ɝ ɔɗɔ 8 ɘɗə ɘ3/ɏɚɐ. 

ʃʝʜʥʠʢʠ. ȺɝəɚɎəɌɫ ɘɌɝɝɌ ɗɑɐəɔɖɚɎ ȶɌɓɌɡɝɞɌəɌ Ɏ Ɏɔɐɑ ɚɏɜɚɘəɚɏɚ 

ɗɑɐɫəɚɏɚ ɛɚɫɝɌ ɜɌɝɛɚɗɌɏɌɑɞɝɫ əɌ ɪɏɑ ɔ Ɏɚɝɞɚɖɑ ɜɑɝɛɟɍɗɔɖɔ, ɏɐɑ əɌ Ɏɧ- 

ɝɚɞɟ ɍɚɗɑɑ 4 ɞɧɝ. ɘ əɌɐ ɟɜɚɎəɑɘ ɘɚɜɫ ɛɚɐəɔɘɌɪɞɝɫ ɏɚɜəɧɑ ɡɜɑɍɞɧ Ⱦɫəɨ- 

ɄɌəɫ, ȰɒɟəɏɌɜɝɖɚɏɚ ȬɗɌɞɌɟ ɔ ȶɌɓɌɡɝɞɌəɝɖɚɏɚ ȬɗɞɌɫ. 

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȶɌɓɌɡɝɞɌəɌ əɌɝɣɔɞɧɎɌɑɞɝɫ 2720  ɗɑɐəɔɖɚɎ, Ɏ ɞɚɘ 

ɣɔɝɗɑ 1975  ɗɑɐəɔɖɚɎ ɝ ɛɗɚɥɌɐɨɪ 0,6  ɖɘ2 ɔ ɍɚɗɑɑ. ȺɍɥɌɫ ɛɗɚɥɌɐɨ ɚɗɑ- 

ɐɑəɑəɔɫ Ɏ ȼɑɝɛɟɍɗɔɖɑ ȶɌɓɌɡɝɞɌə ɝɚɝɞɌɎɗɫɑɞ 2033,3  ɖɘ2, ɚɍɥɔɕ ɚɍɦɑɘ 

ɗɑɐəɔɖɚɎ ð 80  ɖɘ3, ɣɞɚ ɍɗɔɓɖɚ ɖ Ɏɑɗɔɣɔəɑ ɏɚɐɚɎɚɏɚ ɝɞɚɖɌ ɜɑɖ. 

ȻɜɌɖɞɔɣɑɝɖɔ ɛɚɗɚɎɔəɌ ɛɗɚɥɌɐɔ ɚɗɑɐɑəɑəɔɫ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə 

ɛɜɔɡɚɐɔɞɝɫ əɌ ȰɒɟəɏɌɜɝɖɔɕ ȬɗɌɞɌɟ (1000  ɖɘ2), ȳɌɔɗɔɕɝɖɔɕ ɔ ȶɟəɏɑɕ ȬɗɌ- 

ɞɌɟ (660,7  ɖɘ2), Ⱦɑɜɝɖɑɕ ȬɗɌɞɌɟ (144,9  ɖɘ2), ȶɌɓɌɡɝɞɌəɝɖɔɕ ȬɗɞɌɕ ɝ ȽɌɟ- 

ɜɚɘ (106,2  ɖɘ2) ɔ ɡɜɑɍɞɧ ȶɔɜɏɔɓɝɖɚɏɚ ɔ ȾɌɗɌɝɝɖɚɏɚ ȬɗɌɞɌɟ (101 ,5  ɖɘ2). 

Ȼɑɜɔɚɐ ɞɌɫəɔɫ əɌ ɗɑɐəɔɖɌɡ ɝɚɝɞɌɎɗɫɑɞ 2ð2,5  ɘɑɝɫɢɌ ɔ ɛɜɔɡɚɐɔɞɝɫ 

əɌ ɞɚɞ ɛɑɜɔɚɐ, ɖɚɏɐɌ ɐɗɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɟɗɨɞɟɜ ɞɜɑɍɟɑɞɝɫ ɘɌɖ- 

ɝɔɘɌɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɎɗɌɏɔ. ȾɌɫəɔɑ ɗɑɐəɔɖɚɎ ȳɌɔɗɔɕɝɖɚɏɚ ɔ ȰɒɟəɏɌɜ- 

ɝɖɚɏɚ ȬɗɌɞɌɟ ɐɌɑɞ ɐɚ 1,5  ɖɘ3 Ɏɚɐɧ Ɏ ɏɚɐ. 

ɋɎɗɫɫɝɨ Ɏ ɜɑɤɌɪɥɑɕ ɘɑɜɑ ɛɜɚɐɟɖɞɚɘ ɖɗɔɘɌɞɌ, ɚɗɑɐɑəɑəɔɑ ɣɟɞɖɚ 

ɜɑɌɏɔɜɟɑɞ əɌ ɔɓɘɑəɑəɔɑ ɛɚɝɗɑɐəɑɏɚ. ȯɗɚɍɌɗɨəɚɑ ɛɚɞɑɛɗɑəɔɑ ɚɍɟɝɗɚɎɔɗɚ 

ɓəɌɣɔɞɑɗɨəɚɑ ɟɘɑəɨɤɑəɔɑ ɘɌɝɤɞɌɍɚɎ ɚɗɑɐɑəɑəɔɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍ- 

ɗɔɖɔ. Ȼɚɝɗɑɐəɔɑ 45ð50  ɗɑɞ ɛɗɚɥɌɐɨ ɚɗɑɐɑəɑəɔɫ, əɌɛɜɔɘɑɜ, əɌ ɝɑɎɑɜ- 

əɚɘ ɝɖɗɚəɑ ȳɌɔɗɔɕɝɖɚɏɚ ȬɗɌɞɌɟ ɟɘɑəɨɤɌɗɌɝɨ ɍɚɗɑɑ ɣɑɘ əɌ 30 %. ȱɝɗɔ 

ɞɑɘɛɧ ɝɚɖɜɌɥɑəɔɫ ɚɍɦɑɘɚɎ ɗɑɐəɔɖɚɎ ɝɚɡɜɌəɫɞɝɫ, ɞɚ ɚɍɥɔɕ ɚɍɦɑɘ ɗɑɐ- 

əɔɖɚɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ Ɏɝɖɚɜɑ ɝəɔɓɔɞɝɫ ɐɚ 63ð65  ɖɘ3. 

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ð ɖɜɟɛəɑɕɤɔɕ ɎəɟɞɜɔɘɌɞɑɜɔɖɚɎɧɕ ɍɑɝɝɞɚɣəɧɕ Ɏɚ- 

ɐɚɑɘ əɌɤɑɕ ɛɗɌəɑɞɧ. ȱɏɚ ɎɚɐəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɓɌəɔɘɌɑɞ ɍɚɗɑɑ 390  ɞɧɝ. ɖɘ2. 

ȺɍɥɌɫ ɛɜɚɞɫɒɑəəɚɝɞɨ ɍɑɜɑɏɚɎɚɕ ɗɔəɔɔ ð 7 ɞɧɝ. ɖɘ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏ ɛɜɑɐɑ- 

ɗɌɡ ɞɑɜɜɔɞɚɜɔɔ ȶɌɓɌɡɝɞɌəɌ ɚɖɚɗɚ 1600  ɖɘ. Ȯ ɘɚɜɑ ɎɛɌɐɌɪɞ ɜɑɖɔ ȮɚɗɏɌ, 

ȶɟɜɌ, ȿɜɌɗ, Ⱦɑɜɑɖ, ȽɟɗɌɖ, ȽɌɘɟɜ ɔ ɜɫɐ ɘɑɗɖɔɡ ɛɜɔɞɚɖɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ 

əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɔ, ȬɓɑɜɍɌɕɐɒɌəɌ, ȶɌɓɌɡɝɞɌəɌ, ȾɟɜɖɘɑəɔɝɞɌəɌ, ȴɜɌ- 

əɌ ɔɗɔ əɌ ɏɜɌəɔɢɌɡ ɩɞɔɡ ɏɚɝɟɐɌɜɝɞɎ. 

Ȱɗɫ ȶɌɝɛɔɕɝɖɚɏɚ ɘɚɜɫ ɡɌɜɌɖɞɑɜəɧ ɢɔɖɗɔɣɑɝɖɔɑ ɖɚɗɑɍɌəɔɫ ɟɜɚɎ- 

əɫ, ɖɚɞɚɜɧɑ ɚɍɟɝɗɚɎɗɑəɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɖɗɔɘɌɞɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ. 

ȬɘɛɗɔɞɟɐɌ ɩɞɔɡ ɖɚɗɑɍɌəɔɕ ɓɌ ɛɚɝɗɑɐəɔɑ 450ð500  ɗɑɞ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 

7 ɘ. ȻɚɎɧɤɑəɔɑ ɟɜɚɎəɫ Ɏ ɚɝəɚɎəɚɘ ɚɍɟɝɗɚɎɗɑəɚ ɟɎɑɗɔɣɑəɔɑɘ ɜɑɣəɚɏɚ 

ɝɞɚɖɌ ɔ ɚɝɌɐɖɚɎ, ɎɧɛɌɐɌɪɥɔɡ əɌ ɑɏɚ ɛɚɎɑɜɡəɚɝɞɨ, ɟɘɑəɨɤɑəɔɑɘ ɝɗɚɫ 

ɔɝɛɌɜɑəɔɫ ɘɚɜɝɖɚɕ Ɏɚɐɧ, Ɍ ɞɌɖɒɑ Ɏ ɚɛɜɑɐɑɗɑəəɚɕ ɘɑɜɑ ɔ ɚɏɜɌəɔɣɑəɔɑɘ 

ɛɚɝɞɟɛɗɑəɔɫ ɘɚɜɝɖɚɕ Ɏɚɐɧ Ɏ ɘɑɗɖɚɎɚɐəɧɕ ɓɌɗɔɎ ȶɌɜɌ ð ȭɚɏɌɓ ð ȯɚɗ, ɏɐɑ 

ɎɚɐɌ ɔəɞɑəɝɔɎəɚ ɔɝɛɌɜɫɑɞɝɫ. 

ȴɓɘɑəɑəɔɑ ɟɜɚɎəɫ ɘɚɜɫ ɝɚɓɐɌɑɞ ɓəɌɣɔɞɑɗɨəɧɑ ɝɚɢɔɌɗɨəɚ-ɩɖɚəɚɘɔ- 

ɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ ɐɗɫ ɛɜɔɖɌɝɛɔɕɝɖɔɡ ɏɚɝɟɐɌɜɝɞɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɐɗɫ ȶɌ- 

ɓɌɡɝɞɌəɌ. Ȼɚɩɞɚɘɟ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ Ɏɝɑɝɞɚɜɚəəɑɑ ɔɓɟɣɑəɔɑ ɏɔ- 

ɐɜɚɘɑɞɑɚɜɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɒɔɘɌ ȶɌɝɛɔɕɝɖɚɏɚ ɘɚɜɫ ɔ ɛɜɔɗɑɏɌɪɥɑɕ ɖ 

əɑɘɟ ɞɑɜɜɔɞɚɜɔɔ. 

ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ɔɘɑɗɚ Ɏ 1950 -ɑ ɔ 1960 -ɑ ɏɚɐɧ ɚɍɦɑɘ 1000 ð1100  ɖɘ3. 

Ȯ əɑɏɚ ɎɛɌɐɌɪɞ ɐɎɑ ɖɜɟɛəɑɕɤɔɑ ɜɑɖɔ ɜɑɏɔɚəɌ ȬɘɟɐɌɜɨɫ ɔ ȽɧɜɐɌɜɨɫ, 



30 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ɛɜɔɞɚɖ ɖɚɞɚɜɧɡ ɐɚ 1960  ɏɚɐɌ ɝɚɝɞɌɎɗɫɗ 55ð60 ɖɘ3. ȺɐəɌɖɚ Ɏ ɝɎɫɓɔ ɝ ɟɎɑɗɔ- 

ɣɑəɔɑɘ Ɏ ɛɚɝɗɑɐɟɪɥɔɑ 20ð30  ɗɑɞ ɍɑɓɎɚɓɎɜɌɞəɚɏɚ ɔɓɦɫɞɔɫ Ɏɚɐ ɜɑɖ əɌ ɔɜ- 

ɜɔɏɌɢɔɚəəɧɑ ɢɑɗɔ ɚəɚ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɔɗɚɝɨ Ɏ ɚɍɦɑɘɑ. Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɚɍɦɑɘ Ɏɚɐəɚɕ ɘɌɝɝɧ ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɫ Ɏ 1987  ɏɚɐɟ ɟɘɑəɨɤɔɗɝɫ ɐɚ 400  ɖɘ3 

ɔ ɘɚɜɑ ɜɌɓɐɑɗɔɗɚɝɨ əɌ ȸɌɗɚɑ ɔ ȭɚɗɨɤɚɑ, Ɍ ɛɑɜɑɛɌɐ ɟɜɚɎəɑɕ ɐɚɝɞɔɏɌɑɞ 

4 ɘ. ȸɌɗɚɑ ɘɚɜɑ ɝɞɌɗɚ ɛɜɚɞɚɣəɧɘ Ɏɚɐɚɑɘɚɘ, Ɍ ȭɚɗɨɤɚɑ ð ɓɌɘɖəɟɞɧɘ. 

ȮɑɗɔɣɔəɌ ɛɑɜɑɞɚɖɌ Ɏɚɐɧ ɔɓ ȸɌɗɚɏɚ ȬɜɌɗɌ Ɏ ȭɚɗɨɤɚɕ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɔ- 

ɜɟɪɥɔɘ ɍɌɗɌəɝɌ ȸɌɗɚɏɚ ȬɜɌɗɌ. Ȯ ɘəɚɏɚɎɚɐəɧɑ ɏɚɐɧ ɚɍɦɑɘ ɩɞɚɏɚ ɛɑɜɑ- 

ɞɚɖɌ ɝɚɝɞɌɎɗɫɑɞ ɐɚ 66%  ɚɍɦɑɘɌ ɝɞɚɖɌ ɜɑɖɔ ȽɧɜɐɌɜɨɫ Ɏ ɘɚɜɑ. Ȯɚɐəɧɕ ɍɌ- 

ɗɌəɝ ȭɚɗɨɤɚɏɚ ȬɜɌɗɌ ɚɝɞɌɑɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɧɘ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ɑɏɚ ɟɜɚɎɑəɨ 

ɛɚɝɞɚɫəəɚ ɛɚəɔɒɌɑɞɝɫ (ɛɜɔɍɗɔɓɔɞɑɗɨəɚ əɌ 20  ɝɘ Ɏ ɏɚɐ). 

ʆʟʝʨʦ ɹʘʣʭʘʰ. ȺɍɥɌɫ ɐɗɔəɌ ɚɓɑɜɌ ɚɞ ɪɏɚ-ɓɌɛɌɐəɚɕ ɚɖɚəɑɣəɚɝɞɔ ɐɚ 

Ɏɚɝɞɚɣəɚɏɚ ɛɚɍɑɜɑɒɨɫ ɝɚɝɞɌɎɗɫɑɞ 600  ɖɘ, ɘɌɖɝɔɘɌɗɨəɌɫ ɤɔɜɔəɌ ɓɌɛɌɐ- 

əɚɏɚ ɛɗɑɝɌ ɚɖɚɗɚ 70 ɖɘ, Ɏɚɝɞɚɣəɚɏɚ ð 45 ɖɘ. Ȼɜɔ ɚɞɘɑɞɖɑ ɚɓɑɜɌ ~ 341  ɘ 

ɛɗɚɥɌɐɨ ɓɑɜɖɌɗɌ Ɏɚɐɧ ɝɚɝɞɌɎɔɗɌ 17,2  ɞɧɝ. ɖɘ2, ɚɍɦɑɘ ð 94,7  ɖɘ3. ȻɗɚɥɌɐɨ 

ɎɚɐɚɝɍɚɜɌ ɚɓɑɜɌ ð 413  ɞɧɝ. ɖɘ2, ɍɚɗɨɤɌɫ ɑɏɚ ɣɌɝɞɨ əɌɡɚɐɔɞɝɫ əɌ ɞɑɜɜɔɞɚ- 

ɜɔɔ ȶɌɓɌɡɝɞɌəɌ, Ɍ ɎɑɜɡɚɎɨɫ ɜɑɖɔ ȴɗɔ ɜɌɝɛɚɗɚɒɑəɧ əɌ ɞɑɜɜɔɞɚɜɔɔ ȶɔɞɌɫ. 

Ȯ ɚɓɑɜɚ ȭɌɗɡɌɤ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɛɌɐɌɑɞ 5 ɛɚɝɞɚɫəəɧɡ ɎɚɐɚɞɚɖɚɎ: 

ɜɑɖɔ ȴɗɔ, ȶɌɜɌɞɌɗ, Ȭɖɝɟ, ȷɑɛɝɧ ɔ Ȭɫɏɟɓ. Ⱥəɔ ɠɚɜɘɔɜɟɪɞ ɝɎɚɕ ɝɞɚɖ Ɏ 

ɏɚɜəɧɡ ɚɍɗɌɝɞɫɡ Ⱦɫəɨ-ɄɌəɫ ɔ ɣɌɝɞɔɣəɚ (ɜɑɖɌ Ȭɫɏɟɓ) Ɏ ɏɚɜɌɡ ȾɌɜɍɌɏɌɞɌɫ 

ɔ Ƀɔəɏɔɓ-ȾɌɟ. ȼɑɖɌ ȴɗɔ ɎɛɌɐɌɑɞ Ɏ ȳɌɛɌɐəɧɕ ȭɌɗɡɌɤ, ɚɝɞɌɗɨəɧɑ ɛɜɔɞɚ- 

ɖɔ ð Ɏ Ȯɚɝɞɚɣəɧɕ ȭɌɗɡɌɤ. 

Ȯɚɐəɧɕ ɍɌɗɌəɝ ɚɓɑɜɌ ɛɚɐɐɑɜɒɔɎɌɑɞɝɫ ɝɞɚɖɚɘ ɜɑɖ Ɏ ɚɍɦɑɘɑ 23,8  ɖɘ3, 

ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɖɚɞɚɜɚɏɚ ð 17,4  ɖɘ3 ð ɝɚɝɞɌɎɗɫɗ ɝɞɚɖ ɜɑɖɔ ȴɗɔ ɔ 6,4  ɖɘ3 

ɛɜɔɡɚɐɔɞɝɫ əɌ ɝɞɚɖ ɚɝɞɌɗɨəɧɡ ɜɑɖ. ȴɓ ɩɞɚɏɚ ɚɍɦɑɘɌ ɞɚɗɨɖɚ 14,9  ɖɘ3 ɐɚ- 

ɝɞɔɏɌɑɞ ɚɓɑɜɌ ȭɌɗɡɌɤ. ȺɝɞɌɗɨəɌɫ ɣɌɝɞɨ ɝɞɚɖɌ Ɏ ɚɍɦɑɘɑ 8,9  ɖɘ3 ɜɌɝɡɚɐɟ- 

ɑɞɝɫ Ɏ ɑɝɞɑɝɞɎɑəəɚɕ ɏɔɐɜɚɏɜɌɠɔɣɑɝɖɚɕ ɝɑɞɔ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ. Ȼɚɐɓɑɘəɧɑ Ɏɚɐɧ ð ɩɞɚ əɌɔɍɚɗɑɑ ɖɚɘɛɗɑɖɝəɚɑ ɛɚ- 

ɗɑɓəɚɑ ɔɝɖɚɛɌɑɘɚɑ, ɔɏɜɌɪɥɑɑ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ 

ɛɜɚɔɓɎɚɐɔɞɑɗɨəɧɡ ɝɔɗ ɝɞɜɌəɧ ɔ ɚɝɚɍɑəəɚ Ɏ ɒɔɓəɔ ɗɪɐɑɕ. Ⱥəɔ ɔɝɛɚɗɨ- 

ɓɟɪɞɝɫ ɐɗɫ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɏɚ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-ɞɑɡəɔɣɑɝɖɚɏɚ 

ɎɚɐɚɝəɌɍɒɑəɔɫ, ɚɜɚɤɑəɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɟɏɚɐɔɕ ɔ Ɏɚɐɚɛɚɫ 

ɝɖɚɞɌ, ɗɑɣɑɍəɧɡ ɢɑɗɑɕ, Ɏ ɖɌɣɑɝɞɎɑ ɝɧɜɨɫ ɐɗɫ ɔɓɎɗɑɣɑəɔɫ ɜɫɐɌ ɢɑəəɧɡ 

ɖɚɘɛɚəɑəɞɚɎ, ɖɌɖ ɔɝɞɚɣəɔɖ ɞɑɛɗɌ ɔ ɞ.ɐ. 

Ȯ ɢɑɗɚɘ ȼɑɝɛɟɍɗɔɖɌ ȶɌɓɌɡɝɞɌə ɐɚɝɞɌɞɚɣəɚ ɍɚɏɌɞɌ ɛɚɐɓɑɘəɧɘɔ Ɏɚ- 

ɐɌɘɔ, ɓɌ ɝɣɑɞ ɖɚɞɚɜɧɡ Ɏɚɓɘɚɒəɚ ɛɚɗəɚɝɞɨɪ ɚɍɑɝɛɑɣɔɞɨ ɜɑɝɛɟɍɗɔɖɟ 

ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɧɘɔ, ɞɑɡəɔɣɑɝɖɔɘɔ ɔ ɐɜɟɏɔɘɔ ɎɚɐɌɘɔ Ɏ ɝɚɚɞɎɑɞ- 

ɝɞɎɔɔ ɝ ɛɚɞɜɑɍəɚɝɞɨɪ əɌɝɑɗɑəɔɫ, ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕ- 

ɝɞɎɌ. ȺɐəɌɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɞɌɖ ɒɑ ɖɌɖ ɔ ɛɚɎɑɜɡəɚɝɞ- 

əɧɡ, ɛɚ ɛɗɚɥɌɐɔ ɎɑɝɨɘɌ əɑɜɌɎəɚɘɑɜəɚ. ȼɑɝɟɜɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ Ɋɒəɚɏɚ 

ɔ Ȯɚɝɞɚɣəɚɏɚ ȶɌɓɌɡɝɞɌəɌ Ɏɚ ɘəɚɏɚ ɜɌɓ ɛɜɑɎɧɤɌɪɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏ Ɏɚɐɑ 

ɜɑɏɔɚəɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ȽɑɎɑɜəɧɑ, ȳɌɛɌɐəɧɑ ɔ ɂɑəɞɜɌɗɨəɧɑ ɚɍɗɌɝɞɔ 

ɔɝɛɧɞɧɎɌɪɞ ɚɝɞɜɧɕ ɐɑɠɔɢɔɞ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ əɑɎɧɝɚɖɚɕ ɘɔəɑɜɌɗɔ- 

ɓɌɢɔɔ. 

Ⱥɝɚɍɑəəɚɝɞɫɘɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ ɎɚɓɚɍəɚɎɗɑəɔɑ ɝɎɚɔɡ ɓɌɛɌ- 

ɝɚɎ ɔ ɚɍɗɌɐɌəɔɑ Ɏɜɑɘɑəəɚɕ ɖɌɣɑɝɞɎɑəəɚɕ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔ- 

ɝɞɔɖɌɘɔ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɗɔɫəɔɫ əɌ əɔɡ ɛɜɔɜɚɐəɧɡ ɔ ɔɝɖɟɝɝɞɎɑəəɧɡ 

ɠɌɖɞɚɜɚɎ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 31 
 

 

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə ɜɌɓɎɑɐɌəɚ 623  ɘɑɝɞɚɜɚɒɐɑəɔɫ 

ɔ ɟɣɌɝɞɖɌ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɝ ɝɟɘɘɌɜəɧɘɔ ɓɌɛɌɝɌɘɔ 43  383,5  ɞɧɝ. ɘ3/ɝɟɞ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɛɚ ɢɑɗɑɎɚɘɟ əɌɓəɌɣɑəɔɪ, ɞɧɝ. ɘ3/ɝɟɞ: 

Å ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ 16 838,4;  

Å ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-ɞɑɡəɔɣɑɝɖɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ 2602,1;  

Å ɚɜɚɤɑəɔɑ ɓɑɘɑɗɨ 23  913,2;  

Å ɍɌɗɨəɑɚɗɚɏɔɣɑɝɖɔɑ  (ɘɔəɑɜɌɗɨəɧɑ  Ɏɚɐɧ) 29,8.  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɐɑɜɒɌəɔɫ ɜɌɝɞɎɚɜɑəəɧɡ ɘɔəɑɜɌɗɨəɧɡ ɎɑɥɑɝɞɎ 

Ɏ ȶɌɓɌɡɝɞɌəɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɛɜɑɝəɧɑ (ɝ ɝɟɡɔɘ ɚɝɞɌɞɖɚɘ ɐɚ 1 ɏ/ɐɘ3), 

ɝɗɌɍɚɝɚɗɚəɚɎɌɞɧɑ (ɚɞ 1 ɐɚ 3 ɏ/ɐɘ3), ɝɚɗɚəɚɎɌɞɧɑ (ɚɞ 3 ɐɚ 5 ɏ/ɐɘ3), ɝɔɗɨ- 

əɚɝɚɗɚəɚɎɌɞɧɑ (ɚɞ 5 ɐɚ 10 ɏ/ɐɘ3), ɝɚɗɑəɧɑ (ɚɞ 10 ɐɚ 50  ɏ/ɐɘ3) ɔ ɜɌɝɝɚɗɧ 

(> 50  ɏ/ɐɘ3). 

Ȼɚ ɞɑɘɛɑɜɌɞɟɜɑ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɔɝɖɗɪɣɔɞɑɗɨəɚ 

ɡɚɗɚɐəɧɑ (<0 ÁȽ), ɎɑɝɨɘɌ ɡɚɗɚɐəɧɑ (0ð4 ÁȽ), ɡɚɗɚɐəɧɑ (4ð20 ÁȽ), ɞɑɛɗɧɑ 

(20ð37 ÁȽ), ɏɚɜɫɣɔɑ (37ð42 ÁȽ), ɎɑɝɨɘɌ ɏɚɜɫɣɔɑ (42ð100 ÁȽ), ɔɝɖɗɪɣɔɞɑɗɨ- 

əɚ ɏɚɜɫɣɔɑ (> 100  ÁȽ). 

ȼɌɓɎɑɐɌəəɧɑ ɓɌɛɌɝɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɟɪ ɣɌɝɞɨ 

ɛɜɚɏəɚɓəɧɡ ɜɑɝɟɜɝɚɎ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ð ɚɖɚɗɚ 27%,  ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ 

ɚ ɡɚɜɚɤɑɕ ɛɑɜɝɛɑɖɞɔɎɑ ɐɌɗɨəɑɕɤɑɏɚ əɌɜɌɥɔɎɌəɔɫ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɡ 

ɓɌɛɌɝɚɎ ɛɜɔ ɛɜɚɐɚɗɒɑəɔɔ ɛɚɔɝɖɚɎɚ-ɜɌɓɎɑɐɚɣəɧɡ ɜɌɍɚɞ əɌ ɛɑɜɝɛɑɖɞɔɎ- 

əɧɡ ɛɗɚɥɌɐɫɡ. 

ȼɑɝɛɟɍɗɔɖɌ ȶɌɓɌɡɝɞɌə ɍɚɏɌɞɌ ɘɔəɑɜɌɗɨəɧɘɔ ɎɚɐɌɘɔ. ȹɌ ɑɑ ɞɑɜɜɔ- 

ɞɚɜɔɔ ɜɌɓɎɑɐɌəɚ 45  ɘɑɝɞɚɜɚɒɐɑəɔɕ, ɖɚɞɚɜɧɑ ɛɚ ɡɔɘɔɣɑɝɖɚɘɟ ɝɚɝɞɌɎɟ, 

ɍɌɗɨəɑɚɗɚɏɔɣɑɝɖɔɘ ɝɎɚɕɝɞɎɌɘ ɔ ɗɑɣɑɍəɚɘɟ ɓəɌɣɑəɔɪ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ 

əɌ: ɕɚɐɚ-ɍɜɚɘəɧɑ (5 ɘɑɝɞɚɜɚɒɐɑəɔɕ), ɖɜɑɘəɔɝɞɧɑ (4), ɜɌɐɚəɚɎɧɑ (7), 

ɒɑɗɑɓɔɝɞɧɑ (2) ɔ ɍɑɓ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɖɚɘɛɚəɑəɞɚɎ (27).  ȶɜɚɘɑ ɞɚɏɚ, Ɏɧ- 

ɫɎɗɑəɚ ɑɥɑ 251  ɛɑɜɝɛɑɖɞɔɎəɚɑ ɛɜɚɫɎɗɑəɔɑ ɘɔəɑɜɌɗɨəɧɡ Ɏɚɐ, ɔɓ əɔɡ: 

ɒɑɗɑɓɔɝɞɧɡ ð 7, ɜɌɐɚəɚɎɧɡ ð 27,  ɖɜɑɘəɔɝɞɧɡ ð 15,  ɕɚɐɚ-ɍɜɚɘəɧɡ ð 68,  

ɜɌɐɚəɚɎɚ-ɖɜɑɘəɔɝɞɧɡ ð 1,  ɝɑɜɚɎɚɐɚɜɚɐəɧɡ ð 1,  ɘɧɤɨɫɖɚɎɔɝɞɧɡ ð 1,  

ɍɑɓ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɖɚɘɛɚəɑəɞɚɎ ɔ ɝɎɚɕɝɞɎ ð 132.  

ȶɌɓɌɡɝɞɌə ɜɌɝɛɚɗɌɏɌɑɞ ɓəɌɣɔɞɑɗɨəɧɘɔ ɏɔɐɜɚɞɑɜɘɌɗɨəɧɘɔ ɜɑɝɟɜ- 

ɝɌɘɔ, ɛɚɗɟɣɔɎɤɔɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɛɜɑɐɑɗɌɡ ɏɗɟɍɚɖɔɡ ɐɑɛɜɑɝɝɔɕ, 

ɝɗɚɒɑəəɧɡ ɚɝɌɐɚɣəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ ɌɜɞɑɓɔɌəɝɖɔɑ 

ɍɌɝɝɑɕəɧ: ȻɜɔɖɌɝɛɔɕɝɖɔɕ, ȸɌəɏɧɤɗɌɖ-ȿɝɞɪɜɞɝɖɔɕ, Ⱦɚɍɚɗɨɝɖɔɕ, ȴɜ- 

ɞɧɤɝɖɔɕ, ȾɚɜɏɌɕɝɖɔɕ, ȽɧɜɐɌɜɨɔəɝɖɔɕ, Ʉɟ-ȽɌɜɧɝɟɕɝɖɔɕ, ȳɌɕɝɌəɝɖɔɕ, 

ȴɗɔɕɝɖɔɕ ɔ ȭɌɗɡɌɤ-ȬɗɌɖɚɗɨɝɖɔɕ ɝ ɛɚɐɓɑɘəɧɘɔ ɎɚɐɌɘɔ, ɞɑɘɛɑɜɌɞɟɜɌ 

ɖɚɞɚɜɧɡ ɛɜɑɎɧɤɌɑɞ 30ð40ɚȽ (ɞɌɍɗ. 1.8). Ȯ ɚɞɐɑɗɨəɧɡ ɐɑɛɜɑɝɝɔɫɡ 

ɞɑɘɛɑɜɌɞɟɜɌ Ɏɚ- ɐɧ ɐɚɝɞɔɏɌɑɞ 100  ɔ ɍɚɗɑɑ ɏɜɌɐɟɝɚɎ. ȱɝɞɑɝɞɎɑəəɧɑ 

ɓɌɛɌɝɧ ɏɔɐɜɚɞɑɜ- ɘɌɗɨəɧɡ ɜɑɝɟɜɝɚɎ ȶɌɓɌɡɝɞɌəɌ ɚɢɑəɔɎɌɪɞɝɫ 

ɝɗɑɐɟɪɥɔɘɔ ɎɑɗɔɣɔəɌɘɔ ð 10 275  ɘɗɜɐ ɘ3 ɛɚ Ɏɚɐɑ, 679  820  ɘɗə ȯɖɌɗ ɛɚ 

ɞɑɛɗɟ ɔ 97  115  ɘɗə ɞ ɟɝɗɚɎ- əɚɏɚ ɞɚɛɗɔɎɌ. 

Ȼɜɚɘɧɤɗɑəəɧɑ Ɏɚɐɧ ɝ Ɏɧɝɚɖɔɘ ɝɚɐɑɜɒɌəɔɑɘ ɥɑɗɚɣəɧɡ ɘɑɞɌɗ- 

ɗɚɎ ɔ ɏɌɗɚɏɑəɚɎ ɎɧɫɎɗɑəɧ Ɏ ȻɜɔɖɌɝɛɔɕɝɖɚɘ, ȸɌəɏɧɤɗɌɖ-ȿɝɞɪɜɞɝɖɚɘ, 

Ʉɟ-ȽɌɜɧɝɟɝɖɚɘ ɔ Ɋɒəɚ-ȾɟɜɏɌɕɝɖɚɘ ɌɜɞɑɓɔɌəɝɖɔɡ ɍɌɝɝɑɕəɌɡ. ȽɗɌɍɌɫ 

ɏɔɐɜɚɏɑɚɗɚɏɔɣɑɝɖɌɫ ɔɓɟɣɑəəɚɝɞɨ Ɏɚɐɚəɚɝəɧɡ ɖɚɘɛɗɑɖɝɚɎ, ɝɚɐɑɜɒɌ- 

ɥɔɡ ɛɜɚɘɧɤɗɑəəɧɑ Ɏɚɐɧ, əɑ ɛɚɓɎɚɗɫɑɞ ɛɚɖɌ ɣɞɚ ɞɚɣəɚ ɚɢɑəɔɞɨ Ɏɑɗɔ- 

ɣɔəɟ ɔɡ ɜɑɝɟɜɝɚɎ. Ȼɜɚɏəɚɓəɧɑ ɓɌɛɌɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɝ ɘɔəɑɜɌɗɔɓɌɢɔɑɕ 
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ɐɚ 10  ɏ/ɐɘ3 ɚɢɑəɔɎɌɪɞɝɫ Ɏ ɜɑɝɛɟɍɗɔɖɑ Ɏ ɚɍɦɑɘɑ ɚɖɚɗɚ 42  ɖɘ3, ɔɓ əɔɡ 

ɛɜɑɝəɧɡ, ɝ ɘɔəɑɜɌɗɔɓɌɢɔɑɕ ɐɚ 1 ɏ/ɐɘ3 ð 10,5  ɖɘ3. 

Ⱥɍɦɑɘ ɟɞɎɑɜɒɐɑəəɧɡ, ɞ.ɑ. Ɏɚɓɘɚɒəɧɡ ɖ ɩɖɝɛɗɟɌɞɌɢɔɔ əɌ ɝɚɎɜɑɘɑə- 

əɚɘ ɩɞɌɛɑ, ɛɜɑɝəɧɡ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɝɚɝɞɌɎɗɫɑɞ 15,1  ɖɘ3. ȿɜɚ- 

Ɏɑəɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɛɚɖɌ əɑɎɧɝɚɖ ɔ ɝɚɝɞɌɎɗɫɑɞ 11,3%,  

ɔɗɔ 1,7  ɖɘ3/ɏɚɐ. 

 
1.2.1.7. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ȾɌɐɒɔɖɔɝɞɌə ð ɝɞɜɌəɌ ɏɚɜ, ɚəɔ ɓɌəɔɘɌɪɞ 93%  ɑɏɚ ɞɑɜɜɔɞɚɜɔɔ (ɜɔɝ. 

1.16) . ȯɚɜ- əɧɑ ɝɔɝɞɑɘɧ Ⱦɫəɨ-ɄɌəɫ, ȯɔɝɝɌɜɚ-ȬɗɌɫ ɔ ȻɌɘɔɜɌ ɜɌɓɐɑɗɑəɧ 

ɘɑɒɏɚɜəɧ- ɘɔ ɖɚɞɗɚɎɔəɌɘɔ ɔ ɐɚɗɔəɌɘɔ (ɀɑɜɏɌəɝɖɌɫ, ȳɌɜɌɠɤɌəɝɖɌɫ, 

ȯɔɝɝɌɜɝɖɌɫ, ȮɌɡɤɝɖɌɫ ɔ ɐɜ.). ȺɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɠɚɜɘɔɜɚɎɌəɔɫ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɫɎɗɫɪɞɝɫ Ɍɞɘɚɝɠɑɜəɧɑ ɚɝɌɐɖɔ. ȶɚɗɔɣɑɝɞɎɚ 

ɝɜɑɐəɑɏɚɐɚɎɧɡ Ɍɞɘɚɝɠɑɜ- əɧɡ ɚɝɌɐɖɚɎ Ɏ ɝɞɜɌəɑ ɝɚɝɞɌɎɗɫɑɞ 691  ɘɘ ɔ 

ɎɌɜɨɔɜɟɑɞɝɫ ɚɞ ɘɑəɑɑ 100  ɘɘ əɌ ɪɏɚ-Ɏɚɝɞɚɖɑ ɐɚ 2400  ɘɘ əɌ ɗɑɐəɔɖɑ 

ɀɑɐɣɑəɖɚ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɣɌɝɞɔ ɝɞɜɌəɧ. 

ȳəɌɣɔɞɑɗɨəɧɑ ɓɌɛɌɝɧ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ȾɌɐɒɔɖɔɝɞɌəɑ ɝɚɝɜɑɐɚɞɚɣɑəɧ 

Ɏ ɗɑɐəɔɖɌɡ ɔ ɝəɑɒəɔɖɌɡ. ȺɍɥɌɫ ɛɗɚɥɌɐɨ ɗɑɐəɔɖɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 
 
 

ǖǮǷǹǳǴǰ 1.16.  

ʛʦʨʳ ʠ ʣʝʜʥʠʢʠ 
ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʊʘʜʞʠʢʠʩʪʘʥ 
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11  ɞɧɝ. ɖɘ2, ɔɗɔ 8% ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. ȷɑɐəɔɖɔ ɝ ɛɗɚɥɌɐɨɪ ɐɚ 1 ɖɘ2 

ɝɚɝɞɌɎɗɫɪɞ ~ 80%,  Ɍ ɛɗɚɥɌɐɨɪ ɍɚɗɑɑ 1 ɖɘ2 ð ɚɖɚɗɚ 20%  ɔɡ ɚɍɥɑɏɚ ɖɚ- 

ɗɔɣɑɝɞɎɌ. 

ȽɚɎɜɑɘɑəəɧɑ ɓɌɛɌɝɧ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ɏɚɜəɧɡ ɗɑɐəɔɖɌɡ ɚɢɑəɔɎɌɪɞɝɫ 

Ɏ 845  ɖɘ3, ɞ.ɑ. Ɏ ɚɍɦɑɘɑ, Ɏ 8 ɜɌɓ ɛɜɑɎɧɤɌɪɥɑɘ ɝɜɑɐəɔɕ ɏɚɐɚɎɚɕ ɝɟɘɘɌɜ- 

əɧɕ ɝɞɚɖ Ɏɝɑɡ ɜɑɖ ɝɞɜɌəɧ. 

ȶɜɟɛəɑɕɤɑɕ ɚɍɗɌɝɞɨɪ ɝɚɎɜɑɘɑəəɚɏɚ ɚɗɑɐɑəɑəɔɫ Ɏ ɜɑɏɔɚəɑ ɫɎɗɫɑɞ- 

ɝɫ ȻɌɘɔɜ, ɛɗɚɥɌɐɨ ɚɗɑɐɑəɑəɔɫ ɖɚɞɚɜɚɏɚ ɛɚɣɞɔ 7900  ɖɘ2, ɣɞɚ Ɏ 3,5  ɜɌɓɌ 

ɛɜɑɎɧɤɌɑɞ ɚɗɑɐɑəɑəɔɑ Ɏɝɑɏɚ ȶɌɎɖɌɓɌ. Ȼɜɔ ɚɐɔəɌɖɚɎɚɕ Ɏɧɝɚɞɑ ɝəɑɏɚɎɚɕ 

ɗɔəɔɔ ð ɚɖɚɗɚ 4,4ð4,5  ɖɘ əɌɐ ɟɜɚɎəɑɘ ɘɚɜɫ ð ɚɗɑɐɑəɑəɔɑ ȳɌɛɌɐəɚɏɚ 

ȻɌɘɔɜɌ (ɚɖɚɗɚ 6400  ɖɘ2) ɛɚ ɛɗɚɥɌɐɔ Ɏ ɣɑɞɧɜɑ ɜɌɓɌ ɛɜɑɎɚɝɡɚɐɔɞ ɚɗɑɐɑ- 

əɑəɔɑ Ȯɚɝɞɚɣəɚɏɚ ȻɌɘɔɜɌ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɖɜɌɕəɑ əɔɓɖɚɑ ɟɎɗɌɒəɑ- 

əɔɑ ɛɚɝɗɑɐəɑɏɚ. ȹɌ ȻɌɘɔɜɑ əɌɝɣɔɞɧɎɌɑɞɝɫ 16 ɗɑɐəɔɖɚɎ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 

ɍɚɗɑɑ 15  ɖɘ ɔ 7 ɗɑɐəɔɖɚɎ ɛɜɚɞɫɒɑəəɚɝɞɨɪ ɝɎɧɤɑ 20 ɖɘ. ȽɌɘɧɕ ɖɜɟɛ- 

əɧɕ ɗɑɐəɔɖ, ð ɚɐɔə ɔɓ əɌɔɍɚɗɑɑ ɐɗɔəəɧɡ ɗɑɐəɔɖɚɎ ɓɑɘəɚɏɚ ɤɌɜɌ ð 

ɗɑɐəɔɖ ɀɑɐɣɑəɖɚ ð ɔɘɑɑɞ ɐɗɔəɟ ɚɖɚɗɚ 77  ɖɘ ɔ ɑɏɚ ɛɗɚɥɌɐɨ ɝɚɝɞɌɎɗɫɑɞ 

156  ɖɘ2. 

Ȯɞɚɜɧɘ ɛɚ ɐɗɔəɑ ɗɑɐəɔɖɚɘ ȻɌɘɔɜɌ ɝɣɔɞɌɑɞɝɫ ɗɑɐəɔɖ ȯɜɟɘɘ-ȯɜɒɔ- 

ɘɌɕɗɚ (ɐɗɔəɌ 36,7  ɖɘ), ɝɞɑɖɌɪɥɔɕ ɝ ɋɓɏɟɗɑɘɝɖɚɏɚ ɡɜɑɍɞɌ, Ɏɚɝɞɚɣəɑɑ 

ɡɜɑɍɞɌ ȬɖɌɐɑɘɔɔ əɌɟɖ ɔ ɗɑɐəɔɖɌ ɀɑɐɣɑəɖɚ. Ⱥə ɚɍɜɌɓɟɑɞ ɝɌɘɚɝɞɚɫɞɑɗɨ- 

əɟɪ ɝɔɝɞɑɘɟ ɗɑɐɫəɧɡ ɜɑɖ, ɐɌɪɥɔɡ əɌɣɌɗɚ ɜɑɖɑ ȾɌəɧɘɌɝ ɔ ɐɜɟɏɔɘ ɛɜɔ- 

ɞɚɖɌɘ ɜɑɖɔ ȭɌɜɞɌəɏ. 

Ȱɜɟɏɚɕ ɚɍɤɔɜəɚɕ ɗɑɐəɔɖɚɎɚɕ ɓɚəɚɕ ɫɎɗɫɑɞɝɫ ȯɔɝɝɌɜɚ-ȬɗɌɕ ɔ ȳɑ- 

ɜɌɎɤɌə. ȺɍɥɌɫ ɛɗɚɥɌɐɨ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɗɑɐəɔɖɚɎ ɩɞɚɕ ɓɚəɧ Ɏɘɑɝɞɑ ɝ 

ɠɔɜəɚɎɧɘɔ1 ɛɚɗɫɘɔ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1500  ɖɘ2. ȽɌɘɧɕ ɍɚɗɨɤɚɕ ɗɑɐəɔɖ 

ɓɐɑɝɨ ð ȳɑɜɌɎɤɌəɝɖɔɕ, ɐɗɔəɌ ɖɚɞɚɜɚɏɚ 24,7  ɖɘ. ȱɏɚ ɚɍɗɌɝɞɨ ɛɔɞɌəɔɫ ɗɑ- 

ɒɔɞ əɌ Ɏɧɝɚɞɑ ɚɞ 4200  ɐɚ 5000  ɘ, Ɍ ɫɓɧɖ ɝɛɟɝɖɌɑɞɝɫ ɐɚ 2780  ɘ. 

Ȯɧɝɚɖɚɏɚɜəɧɕ, ɜɑɓɖɚ ɛɑɜɑɝɑɣɑəəɧɕ ɜɑɗɨɑɠ ɖɌɖ ɠɌɖɞɚɜ ɖɗɔɘɌɞɚ- 

ɏɔɐɜɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɔ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɘɚɥəɧɕ ɖɚəɐɑəɝɌɞɚɜ 

ɎɗɌɏɔ ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɜɌɓɎɔɞɔɑ əɌ ɞɑɜɜɔɞɚɜɔɔ ȾɌɐɒɔɖɔɝɞɌəɌ ɏɟɝɞɚɕ ɏɔɐɜɚ- 

ɏɜɌɠɔɣɑɝɖɚɕ ɝɑɞɔ. ȳɐɑɝɨ əɌɝɣɔɞɧɎɌɑɞɝɫ 947  ɜɑɖ ɐɗɔəɚɕ ɍɚɗɑɑ 10 ɖɘ, ɔɓ 

əɔɡ 4 ɔɘɑɪɞ ɛɜɚɞɫɒɑəəɚɝɞɨ ɍɚɗɑɑ 500  ɖɘ, 16  ð ɐɗɔəɚɕ 100ð500  ɖɘ ɔ 

ɍɚɗɑɑ 10 ɞɧɝ. ɘɌɗɧɡ ɜɑɖ ɔɘɑɪɞ ɐɗɔəɟ ɘɑəɑɑ 10 ɖɘ (Ɏɝɑɏɚ Ɏ ɝɞɜɌəɑ ɍɚɗɑɑ 

25  000  ɜɑɖ). 

Ȯɝɑ ɜɑɖɔ ȾɌɐɒɔɖɔɝɞɌəɌ ɚɞəɚɝɫɞɝɫ ɖ Ɏɚɐəɧɘ ɍɌɝɝɑɕəɌɘ ɜɑɖ ȽɧɜɐɌ- 

ɜɨɫ, ȬɘɟɐɌɜɨɫ ɔ ȳɑɜɌɎɤɌə. 

Ȼɚ Ɍɍɝɚɗɪɞəɚɕ Ɏɚɐɚəɚɝəɚɝɞɔ ɝɌɘɧɘɔ ɖɜɟɛəɧɘɔ ɜɑɖɌɘɔ ȾɌɐɒɔɖɔɝ- 

ɞɌəɌ ɫɎɗɫɪɞɝɫ ɜɑɖɔ ȮɌɡɤ, ȳɑɜɌɎɤɌə, ȶɌɠɌɜəɔɏɌə ɔ Ȼɫəɐɒ (Ɏɚɐɧ ɛɚɝɗɑɐ- 

əɑɕ Ɏ ɛɜɑɐɑɗɌɡ ɛɜɚɞɑɖɌəɔɫ Ɏ ɛɚɏɜɌəɔɣəɚɕ ɓɚəɑ ȾɌɐɒɔɖɔɝɞɌəðȬɠɏɌəɔɝ- 

ɞɌə ɚɞəɚɝɫɞɝɫ ɖ ɞɑɜɜɔɞɚɜɔɔ ɚɍɚɔɡ ɏɚɝɟɐɌɜɝɞɎ). ȹɌɔɍɚɗɑɑ ɖɜɟɛəɧɘɔ 

ɞɜɌəɝɏɜɌəɔɣəɧɘɔ ɜɑɖɌɘɔ ɫɎɗɫɪɞɝɫ ɞɌɖɒɑ ȬɘɟɐɌɜɨɫ, ȽɧɜɐɌɜɨɫ, ȭɌɜɞɌəɏ 

ɔ ȳɑɜɌɎɤɌə. 

ȮɚɓɚɍəɚɎɗɫɑɘɧɕ ɝɜɑɐəɑɏɚɐɚɎɚɕ ɝɞɚɖ ɜɑɖɔ ȬɘɟɐɌɜɨɫ ɝɚɝɞɌɎɗɫɑɞ 

ɚɖɚɗɚ 78,5  ɖɘ3. ȶɜɟɛəɧɘɔ ɛɜɔɞɚɖɌɘɔ ȬɘɟɐɌɜɨɔ ɫɎɗɫɪɞɝɫ ɜɑɖɔ ȮɌɡɤ, 

Ȼɫəɐɒ ɔ ȶɌɠɌɜəɔɏɌə, ɐɚɗɫ ɖɚɞɚɜɧɡ Ɏ ɚɍɥɑɘ ɚɍɦɑɘɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ 
 

1 ɀɔɜə (əɑɘ. Firn ð ɛɜɚɤɗɚɏɚɐəɔɕ, ɝɞɌɜɧɕ) ð ɖɜɟɛəɚɓɑɜəɔɝɞɧɕ ɟɛɗɚɞəɑəəɧɕ ɝəɑɏ, ɝɚɝɞɚɫɥɔɕ ɔɓ ɝɎɫɓɌəəɧɡ 
ɘɑɒɐɟ ɝɚɍɚɕ ɗɑɐɫəɧɡ ɓɑɜɑə. ɋɎɗɫɑɞɝɫ ɛɑɜɑɡɚɐəɚɕ ɝɞɌɐɔɑɕ ɘɑɒɐɟ ɝəɑɏɚɘ ɔ ɗɨɐɚɘ. ȺɍɜɌɓɟɑɞɝɫ Ɏ ɏɚɜəɧɡ ɚɍ- 
ɗɌɝɞɫɡ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɧɤɑ ɝəɑɏɚɎɚɕ ɏɜɌəɔɢɧ, ɔ Ɏ ɛɚɗɫɜəɧɡ ɝɞɜɌəɌɡ. 



34 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ɩɞɚɏɚ ɍɌɝɝɑɕəɌ ɝɚɝɞɌɎɗɫɑɞ 82,5%.  ȹɌ ɝɑɎɑɜɚ-ɓɌɛɌɐɑ ɝɞɜɌəɧ ɜɌɝɛɚɗɚɒɑə 

ɐɜɟɏɚɕ ɛɜɔɞɚɖ, ɜɑɖɌ ȳɑɜɌɎɤɌə, ɑɑ ɝɜɑɐəɔɕ ɘəɚɏɚɗɑɞəɔɕ ɝɞɚɖ ɝɚɝɞɌɎɗɫ- 

ɑɞ 5,14  ɖɘ3. Ȯ ɛɜɑɐɑɗɌɡ ȾɌɐɒɔɖɔɝɞɌəɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɞɚɗɨɖɚ ɚɖɚɗɚ 3% ɑɑ 

ɝɞɚɖɌ, ɚɝɞɌɗɨəɚɕ ɝɞɚɖ ɛɜɚɞɑɖɌɑɞ əɌ ɞɑɜɜɔɞɚɜɔɪ ȿɓɍɑɖɔɝɞɌəɌ ɔ ɛɚɗəɚ- 

ɝɞɨɪ ɜɌɓɍɔɜɌɑɞɝɫ əɌ ɚɜɚɤɑəɔɑ ɔ ɐɜɟɏɔɑ əɟɒɐɧ ɩɖɚəɚɘɔɖɔ. ȿɒɑ ɘəɚɏɔɑ 

ɐɑɝɫɞɔɗɑɞɔɫ ȳɑɜɌɠɤɌə əɑ ɐɚɡɚɐɔɞ ɐɚ ȬɘɟɐɌɜɨɔ. 

ɀɚɜɘɔɜɟɫɝɨ ɝɗɔɫəɔɑɘ ɜɑɖ ȮɌɡɤ ɔ Ȼɫəɐɒ, ɜɑɖɌ ȬɘɟɐɌɜɨɫ ɛɜɚɐɚɗ- 

ɒɌɑɞ ɏɜɌəɔɢɟ ɘɑɒɐɟ ȾɌɐɒɔɖɔɝɞɌəɚɘ ɔ ȬɠɏɌəɔɝɞɌəɚɘ Ɏəɔɓ ɛɚ ɞɑɣɑəɔɪ, 

ɐɌɗɑɑ ɚɞɐɑɗɫɑɞ ȿɓɍɑɖɔɝɞɌə ɚɞ ȬɠɏɌəɔɝɞɌəɌ, ɓɌɞɑɘ ɛɜɚɞɑɖɌɑɞ ɣɑɜɑɓ ȿɓɍɑ- 

ɖɔɝɞɌə ɔ ɛɚɛɌɐɌɑɞ əɌ ɞɑɜɜɔɞɚɜɔɪ ȾɟɜɖɘɑəɔɝɞɌəɌ ɔ ɎəɚɎɨ, ɛɜɚɞɑɖɌɫ ɛɚ 

ɞɑɜɜɔɞɚɜɔɔ ȿɓɍɑɖɔɝɞɌəɌ, ɎɛɌɐɌɑɞ Ɏ ȬɜɌɗɨɝɖɚɑ ɘɚɜɑ. Ⱥɖɚɗɚ 8% ɜɑɣəɚɏɚ 

ɝɞɚɖɌ ɍɌɝɝɑɕəɌ ȬɘɟɐɌɜɨɔ ɠɚɜɘɔɜɟɑɞɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ȬɠɏɌəɔɝɞɌəɌ ɔ 

ɚɖɚɗɚ 3,5 % ð əɌ ɞɑɜɜɔɞɚɜɔɔ ȴɜɌəɌ ɔ ȾɟɜɖɘɑəɔɝɞɌəɌ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ 

ȿɓɍɑɖɔɝɞɌəɌ ɠɚɜɘɔɜɟɑɞɝɫ ɚɖɚɗɚ 6% ɜɑɣəɚɏɚ ɝɞɚɖɌ ɍɌɝɝɑɕəɌ ȬɘɟɐɌɜɨɔ 

(ɞɌɍɗ. 1.9).  

ȮɚɓɚɍəɚɎɗɫɑɘɧɕ ɝɜɑɐəɑɏɚɐɚɎɚɕ ɝɞɚɖ ɜɑɖɔ ȽɧɜɐɌɜɨɫ ɝɚɝɞɌɎɗɫɑɞ ɣɟɞɨ 

ɍɚɗɑɑ 37 ɖɘ3. ȺɝəɚɎəɚɕ ɝɞɚɖ ɜɑɖ ɍɌɝɝɑɕəɌ ȽɧɜɐɌɜɨɔ ɠɚɜɘɔɜɟɑɞɝɫ əɌ ɞɑɜ- 

ɜɔɞɚɜɔɔ ȶɧɜɏɧɓɝɞɌəɌ ð ɚɖɚɗɚ 78%,  ɐɌɗɑɑ ȽɧɜɐɌɜɨɫ ɛɜɚɞɑɖɌɑɞ ɛɚ ɞɑɜ- 

ɜɔɞɚɜɔɔ ȿɓɍɑɖɔɝɞɌəɌ ɔ ȾɌɐɒɔɖɔɝɞɌəɌ ɔ ɚɖɌəɣɔɎɌɑɞɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ȶɌɓɌɡɝɞɌəɌ ɎɛɌɐɑəɔɑɘ Ɏ ȽɑɎɑɜəɧɕ ȬɜɌɗ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȿɓɍɑɖɔɝɞɌəɌ 

ɠɚɜɘɔɜɟɑɞɝɫ ɚɖɚɗɚ 15%  ɜɑɣəɚɏɚ ɝɞɚɖɌ ȽɧɜɐɌɜɨɔ, Ɏ ȶɌɓɌɡɝɞɌəɑ ð ɚɖɚɗɚ 

6% ɔ Ɏ ȾɌɐɒɔɖɔɝɞɌəɑ ð ɚɖɚɗɚ 1%.  

ȽɟɘɘɌɜəɧɕ ɏɚɐɚɎɚɕ ɝɞɚɖ ɜɑɖ Ɏ ɜɌɓɗɔɣəɧɑ ɛɚ Ɏɚɐəɚɝɞɔ ɏɚɐɌ ɖɚɗɑ- 

ɍɗɑɞɝɫ ɚɞ 25  ɐɚ 68 ɖɘ3; ɔɓ ɩɞɚɏɚ ɚɍɦɑɘɌ Ɏ ɛɜɑɐɑɗɌɡ ȾɌɐɒɔɖɔɝɞɌəɌ ɠɚɜ- 

ɘɔɜɟɑɞɝɫ Ɏ ɗɟɣɤɔɑ ɏɚɐɧ 52ð53  ɖɘ3 (Ɏ ɍɌɝɝɑɕəɌɡ ɜɑɖ ȬɘɟɐɌɜɨɔ ð 50,5  ɖɘ3, 

ȽɧɜɐɌɜɨɔ ð 0,7  ɖɘ3). Ȼɜɔ ɩɞɚɘ ɚɍɦɑɘ ɎɚɐɚɓɌɍɚɜɚɎ ɝɚɝɞɌɎɗɫɑɞ 13 ɖɘ3, ɞ.ɑ. 

ɞɚɗɨɖɚ ɣɑɞɎɑɜɞɨ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ əɌɢɔɚəɌɗɨəɚɏɚ Ɏɚɐɚ- 

ɛɚɞɜɑɍɗɑəɔɫ, ɚɝɞɌɗɨəɌɫ ɑɏɚ ɣɌɝɞɨ ɛɚɝɞɟɛɌɑɞ əɌ ɞɑɜɜɔɞɚɜɔɔ ɝɚɛɜɑɐɑɗɨ- 

əɧɡ ɏɚɝɟɐɌɜɝɞɎ. 

ȶɜɚɘɑ ɍɚɏɌɞɧɡ ɜɑɣəɧɡ ɜɑɝɟɜɝɚɎ, əɌ ɞɑɜɜɔɞɚɜɔɔ ȾɌɐɒɔɖɔɝɞɌəɌ ɝɚ- 

ɝɜɑɐɚɞɚɣɑəɚ ɚɖɚɗɚ 72%  Ɏɝɑɡ ɚɓɑɜ ɍɌɝɝɑɕəɌ ȬɘɟɐɌɜɨɔ. Ȯ ȾɌɐɒɔɖɔɝɞɌəɑ 
 
 
ǘǦǧǱǮǼǦ 1.9.  ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʣʘʚʥʳʭ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

(ʄʄʠɺʈ ʈʊ, ɼʫʰʘʥʙʝ 2010) 
 

ʆʙʠʛʙʦʡʞ ʩʞʣʡ ʈʩʧʫʸʟʞʦʦʧʪʫʵ, ʣʥ ʊʩʞʝʦʞʥʦʧʜʧʤʞʫʦʡʢ  ʪʫʧʣ,  ʣʥ3/ʜʧʝ 
 

ʇʷʥʜʞ ʉʪʚʦʣ 921 33,3 

 ʉ ʧʨʠʪʦʢʘʤʠ 11 503  
ɺʘʭʰ ʉʪʚʦʣ 

ʉ ʧʨʠʪʦʢʘʤʠ 

524 23,7 

ʂʦʬʘʨʥʠʛʘʥ ʉʪʚʦʣ 387 5,2 

 ʉ ʧʨʠʪʦʢʘʤʠ 1757  
ɿʘʨʘʬʰʘʥ ʉʪʚʦʣ 877 5,1 

 ʉ ʧʨʠʪʦʢʘʤʠ 6080  
ʉʳʨʜʘʨʴʷ ʉʪʚʦʣ 2212 15,3 

 ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 192 1,1 

ɺʩʝʛʦ ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 28 500 64,0 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 35 
 

 

ɔɘɑɑɞɝɫ ɝɎɧɤɑ 1300  ɚɓɑɜ, Ɏ ɖɚɞɚɜɧɡ ɝɚɝɜɑɐɚɞɚɣɑəɚ 46,3  ɖɘ3 Ɏɚɐɧ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɍɚɗɑɑ 20  ɖɘ3 ɛɜɑɝəɚɕ. ȮɚɐəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɚɓɑɜ ɓɌəɔɘɌɑɞ 1005  ɖɘ2, 

ɣɞɚ ɝɚɝɞɌɎɗɫɑɞ ɛɚɜɫɐɖɌ 1% ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ. ȯɑəɑɓɔɝ ɚɓɑɜ ɔɘɑɑɞ 

Ɏ ɚɝəɚɎəɚɘ ɞɑɖɞɚəɔɣɑɝɖɔɕ, ɗɑɐəɔɖɚɎɧɕ, ɖɌɜɝɞɚɎɧɕ ɡɌɜɌɖɞɑɜ. ȹɌɔɍɚɗɨ- 

ɤɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔɘɑɪɞ ɚɓɑɜɌ ɗɑɐəɔɖɚɎɚɏɚ ɔ ɚɍɎɌɗɨəɚɏɚ ɛɜɚɔɝɡɚɒ- 

ɐɑəɔɫ. ȺɓɑɜɌ ɗɑɐəɔɖɚɎɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəɧ əɌ 

ȽɑɎɑɜəɚɘ ɔ Ȯɚɝɞɚɣəɚɘ ȻɌɘɔɜɑ. Ƚɜɑɐɔ əɔɡ ɝɌɘɧɑ Ɏɧɝɚɖɚɏɚɜəɧɑ ɚɓɑɜɌ ð 

ɃɌɛɐɌɜɌ (4529  ɘ), ȶɌɜɌɖɟɗɨ (3914  ɘ), ȳɚɜɖɟɗɨ (4126  ɘ), ȾɟɜɟɘɞɌɕɖɟɗɨ 

(4213  ɘ) ɔ ɐɜ. ȷɑɐəɔɖɚɎɚɑ ɛɜɚɔɝɡɚɒɐɑəɔɑ ɔɘɑɪɞ ɞɌɖɒɑ ȶɟɗɔɖɌɗɚəɝɖɔɑ 

ɚɓɑɜɌ, ɁɌɓɚɜ ð ɃɌɤɘɌ ɔ ȴɝɖɌəɐɌɜɖɟɗɨ. ȳɌɎɌɗɨəɧɑ ɚɓɑɜɌ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞ- 

ɜɌəɑəɧ Ɏ Ɏɧɝɚɖɚɏɚɜɨɫɡ ɢɑəɞɜɌɗɨəɚɕ ɔ Ɏɚɝɞɚɣəɚɕ ɣɌɝɞɔ ȾɌɐɒɔɖɔɝɞɌəɌ. 

ȶ əɔɘ ɚɞəɚɝɫɞɝɫ ȸɌɜɏɟɓɚɜɝɖɔɑ ɚɓɑɜɌ, ȽɌɜɑɓɝɖɚɑ ɚɓɑɜɚ ɔ ɋɤɔɗɨɖɟɗɨ. 

ȺɓɑɜɌ ɛɔɞɌɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɓɌ ɝɣɑɞ ɞɌɫəɔɫ ɗɑɐəɔɖɚɎ ɔ ɝəɑɒəɔɖɚɎ. 

ȰɗɔəɌ ɚɓɑɜɌ ȽɌɜɑɓ ð 55,8  ɖɘ, ɌɍɝɚɗɪɞəɌɫ ɎɧɝɚɞɌ ɓɑɜɖɌɗɌ ɚɓɑɜɌ əɌɐ 

ɟɜɚɎəɑɘ ɘɚɜɫ ð 3263 ɘ; ɘɌɖɝɔɘɌɗɨəɌɫ ɤɔɜɔəɌ ɚɓɑɜɌ ð 3,3 ɖɘ; ɝɜɑɐəɫɫ 

ɤɔɜɔəɌ ð 1,44  ɖɘ; ɘɌɖɝɔɘɌɗɨəɌɫ ɏɗɟɍɔəɌ ð 505,6  ɘ; ɝɜɑɐəɫɫ ɏɗɟɍɔəɌ ð 

201 ,8 ɘ; ɛɑɜɔɘɑɞɜ ɍɑɜɑɏɚɎ ɚɓɑɜɌ ð 161,9  ɖɘ; ɛɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ ɚɓɑ- 

ɜɌ ð 79,64  ɖɘ2; ɎɑɗɔɣɔəɌ ɛɜɔɞɚɖɌ ð 47,1  ɘ3/ɝɑɖ; ɘɌɖɝɔɘɌɗɨəɚɑ ɝɑɓɚəəɚɑ 

ɖɚɗɑɍɌəɔɑ ɟɜɚɎəɫ ɛɚɎɑɜɡəɚɝɞɔ ɚɓɑɜɌ ð 12  ɘ; əɌɣɌɗɚ ɠɔɗɨɞɜɌɢɔɔ ð Ɍɛɜɑɗɨ 

1914  ɏɚɐɌ; ɐɚɝɞɔɒɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɟɜɚɎəɫ ð 1978  ɔ 1994  ɏɚɐɧ (ɚɖɚɗɚ 

3270  ɘ); ɔɝɛɌɜɑəɔɑ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɚɓɑɜɌ ð 2,1 ɘ3/ ɝɑɖ; ɘɌɖɝɔɘɌɗɨəɚɑ ɟɎɑ- 

ɗɔɣɑəɔɑ ɟɜɚɎəɫ ð 20 ɝɘ/ɏɚɐ; ɘɌɖɝɔɘɌɗɨəɧɕ ɚɍɦɑɘ Ɏɚɐɧ ð 16,74  ɖɘ3. 

ȺɓɑɜɌ ȾɌɐɒɔɖɔɝɞɌəɌ ɜɌɓɘɑɥɑəɧ əɑɜɌɎəɚɘɑɜəɚ. ȿɝɗɚɎɔɫ ɐɗɫ ɔɡ ɚɍ- 

ɜɌɓɚɎɌəɔɫ əɌɔɍɚɗɑɑ ɍɗɌɏɚɛɜɔɫɞəɧ Ɏ Ɏɧɝɚɖɚɏɚɜəɧɡ ɜɌɕɚəɌɡ, ɡɌɜɌɖɞɑɜɔ- 

ɓɟɪɥɔɡɝɫ ɓɌɘɑɐɗɑəəɧɘ ɝɞɚɖɚɘ, əɌɗɔɣɔɑɘ ɘəɚɏɚɗɑɞəɑɕ ɘɑɜɓɗɚɞɧ. Ȯ ɏɚ- 

ɜɌɡ ɍɚɗɨɤɔəɝɞɎɚ ɚɓɑɜəɧɡ ɖɚɞɗɚɎɔə Ɏɚɓəɔɖɗɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɞɑɖɞɚəɔɣɑɝɖɔɡ 

ɛɜɚɢɑɝɝɚɎ, ɐɑɫɞɑɗɨəɚɝɞɔ ɗɑɐəɔɖɚɎ ɔɗɔ ɚɍɎɌɗɚɎ. ȹɌɔɍɚɗɑɑ ɖɜɟɛəɧɑ ɚɓɑ- 

ɜɌ, ɚɝɚɍɑəəɚ ɓɌɎɌɗɨəɚɏɚ ɔ ɞɑɖɞɚəɔɣɑɝɖɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ (ȽɌɜɑɓɝɖɚɑ, 
 

ǖǮǷǹǳǴǰ 1.17.  

ʆʟʝʨʦ  ʉʘʨʝʟ 
ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʊʘʜʞʠʢʠʩʪʘʥ 
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ǖǮǷǹǳǴǰ 1.18.  

ʀʩʢʘʥʜʘʨʢʫ'ʣ ɹï 
ʛʦʨʥʦʝ ʦʟʝʨʦ 
ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʊʘʜʞʠʢʠʩʪʘʥ 

ȳɚɜɖɟɗɨ, ȶɌɜɌɖɟɗɨ, ɋɤɔɗɖɟɗɨ ɔ ɐɜ.), ɜɌɝɛɜɚɝɞɜɌəɑəɧ Ɏ ɚɝəɚɎəɚɘ əɌ Ȯɚɝ- 

ɞɚɣəɚɘ ȻɌɘɔɜɑ Ɏ ɍɌɝɝɑɕəɌɡ ɜɑɖ ȭɌɜɞɌəɏɌ, ȻɌɘɔɜɌ, ȯɟəɞɌ. ȺɍɥɌɫ ɛɗɚ- 

ɥɌɐɨ Ɏɚɐəɚɏɚ ɓɑɜɖɌɗɌ ɩɞɔɡ ɚɓɑɜ ɜɌɎəɌ 634,42  ɖɘ2, ɞ.ɑ. 90,7 % ɛɗɚɥɌɐɔ 

Ɏɝɑɡ ɚɓɑɜ ȻɌɘɔɜɌ ɔ ȻɌɘɔɜɚ-ȬɗɞɌɫ. 

ȯɗɟɍɔəɌ ɚɓɑɜɌ ȴɝɖɌəɐɌɜɖɟ'ɗɨ ɐɚɝɞɔɏɌɑɞ 50 ɘɑɞɜɚɎ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, 

ɣɞɚ ɚəɚ ɚɍɜɌɓɚɎɌɗɚɝɨ ɛɚɝɗɑ ɚɍɎɌɗɌ, ɛɜɚɔɓɚɤɑɐɤɑɏɚ ɐɚ XIII  ɎɑɖɌ, Ɏ ɜɑ- 

ɓɟɗɨɞɌɞɑ ɣɑɏɚ ɍɧɗɌ ɛɑɜɑɏɚɜɚɒɑəɌ ɜɑɖɌ Ȭɗɔɣɟɜ, ɣɞɚ ɔ ɛɚɝɗɟɒɔɗɚ ɞɚɗɣɖɚɘ 

ɖ ɚɍɜɌɓɚɎɌəɔɪ ɚɓɑɜɌ. ȻɚɐɞɎɑɜɒɐɑəɔɑɘ ɐɌəəɚɕ Ɏɑɜɝɔɔ ɫɎɗɫɪɞɝɫ ɜɌɝ- 

ɤɔɠɜɚɎɌəəɧɑ ɌɜɌɍɝɖɔɑ əɌɐɛɔɝɔ əɌ ɝɖɌɗɌɡ əɌɐ ɚɓɑɜɚɘ. 

Ȯɝɑɏɚ Ɏ ȾɌɐɒɔɖɔɝɞɌəɑ əɌɝɣɔɞɧɎɌɑɞɝɫ ɚɖɚɗɚ 200  ɚɓɑɜ ɚɍɥɑɕ ɛɗɚɥɌ- 

ɐɨɪ ɓɑɜɖɌɗɌ 716  ɖɘ2 (0,5%  ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ) ɔ ɚɍɥɔɘ ɚɍɦɑɘɚɘ 

Ɏɚɐɧ Ɏ 46,5  ɖɘ3. Ȯ Ɍɍɝɚɗɪɞəɚɘ ɍɚɗɨɤɔəɝɞɎɑ (1730  ɑɐɔəɔɢ) ɚɓɑɜɌ ɛɜɑɐ- 

ɝɞɌɎɗɑəɧ ɎɚɐɚɑɘɌɘɔ ɘɌɗɧɡ ɠɚɜɘ ɝ ɛɗɚɥɌɐɨɪ ɓɑɜɖɌɗɌ ɘɑəɑɑ 0,11  ɖɘ2 

ɖɌɒɐɚɑ. 

Ȯ ɏɚɜɌɡ əɌ Ɏɧɝɚɞɑ ɝɎɧɤɑ 1000  ɘ əɌɝɣɔɞɧɎɌɑɞɝɫ 1449  ɚɓɑɜ ɚɍɥɑɕ 

ɛɗɚɥɌɐɨɪ 702,0  ɖɘ2. ȭɚɗɨɤɑ Ɏɝɑɏɚ ɚɓɑɜ, ɖɌɖ ɛɚ ɖɚɗɔɣɑɝɞɎɟ (585),  ɞɌɖ ɔ 

ɛɚ ɓɌəɔɘɌɑɘɚɕ ɔɘɔ ɛɗɚɥɌɐɔ (640  ɖɘ2), ɜɌɝɛɚɗɚɒɑəɚ əɌ Ɏɧɝɚɖɔɡ ɛɗɚ- 

ɝɖɚɏɚɜɨɫɡ ɔ Ɏ ɜɑɣəɧɡ ɐɚɗɔəɌɡ Ȯɚɝɞɚɣəɚɏɚ ȻɌɘɔɜɌ. ȹɌɔɍɚɗɑɑ ɖɜɟɛəɚɑ 

ɔɓ əɔɡ ð ɍɑɝɝɞɚɣəɚɑ ɏɚɜɨɖɚ-ɝɚɗɑəɚɑ ɚɓɑɜɚ ȶɌɜɌɖɟɗɨ ɛɗɚɥɌɐɨɪ 364  ɖɘ2 ɔ 

ɏɗɟɍɔəɚɕ ɐɚ 236  ɘ. Ȼɚ ɘəɑəɔɪ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɎɚɐɌ ɚɓɑɜɌ ɛɑɜɎɚəɌɣɌɗɨəɚ 

ɍɧɗɌ ɛɜɑɝəɚɕ, Ɍ ɓɌɞɑɘ əɌɣɌɗɌ ɚɝɚɗɚəɫɞɨɝɫ ɓɌ ɝɣɑɞ ɜɌɝɞɎɚɜɑəɔɫ ɝɚɗɑəɚɝɞ- 

əɧɡ ɛɚɜɚɐ. Ȯ əɑɕ ɝɚɐɑɜɒɌɞɝɫ ɝɚɗɔ NaCl , KCl , Na2SO4, MgSO 4 ɔ ɐɜ. ȶɜɚɘɑ 

ȶɌɜɌɖɟɗɫ, ɖ ɗɑɐəɔɖɚɎɧɘ ɚɓɑɜɌɘ ɘɚɒəɚ ɚɞəɑɝɞɔ ɘəɚɏɔɑ ɚɓɑɜɌ ȻɌɘɔɜɌ: 

ɃɌɛɐɌɜɌ ð əɌ Ɏɧɝɚɞɑ 4529  ɘ, ȳɚɜɖɟɗɨ ð 4126  ɘ, ȾɟɜɌɘɞɌɕɖɟɗɨ ð 4213  ɘ ɔ 

ɞ.ɐ. ȹɌ ɄɟɏəɌəɝɖɚɘ ɡɜɑɍɞɑ ɔɘɑɑɞɝɫ ɞɌɖ əɌɓɧɎɌɑɘɚɑ ɚɓɑɜəɚɑ ɛɗɌɞɚ, əɌ 

ɖɚɞɚɜɚɘ əɌ Ɏɧɝɚɞɑ 4100 ð4200 ɘ əɌɡɚɐɫɞɝɫ ɝɚɞəɔ ɘɑɗɖɔɡ ɔ ɝɜɑɐəɔɡ ɛɚ 

ɜɌɓɘɑɜɟ ɏɗɟɍɚɖɔɡ ɚɓɑɜ, ɚɝɞɌɎɤɔɡɝɫ Ɏ ɖɚɞɗɚɎɔəɌɡ ɛɚɝɗɑ ɟɡɚɐɌ ɗɑɐəɔɖɚɎ. 

Ʉɔɜɚɖɚ ɔɓɎɑɝɞəɚɑ ɝɎɚɑɕ ɖɜɌɝɚɞɚɕ ɚɓɑɜɚ ȴɝɖɌəɐɌɜɖɟɗɨ Ɏ ɍɌɝɝɑɕəɑ ɜɑɖɔ 

ȳɑɜɌɎɤɌə ɔɘɑɑɞ ɞɌɖɒɑ ɗɑɐəɔɖɚɎɚɑ ɛɜɚɔɝɡɚɒɐɑəɔɑ; ɚəɚ ɜɌɝɛɚɗɚɒɑəɚ Ɏ 

ɗɑɝɔɝɞɚɕ ɘɑɝɞəɚɝɞɔ ɝɜɑɐɔ ɏɚɜ əɌ Ɏɧɝɚɞɑ 2200  ɘ, ɑɏɚ ɛɗɚɥɌɐɨ ɝɚɝɞɌɎɗɫɑɞ 
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ʃʝʜʥʠʢʠ 845 ʢʤ3/ʛʦʜ (ʦʙʲʝʤ), 11 146 ʢʤ2 (ʧʣʦʱʘʜʴ) 

ʈʝʯʥʦʡ ʩʪʦʢ 64 ʢʤ3/ʛʦʜ (55,4% ʩʪʦʢʘ ʙʘʩʩʝʡʥʘ ɸʨʘʣʘ), 947 (ʢʦʣʠʯʝʩʪʚʦ), 30 000 ʢʤ (ʦʙʱʘʷ ʜʣʠʥʘ) 

ʆʟʝʨʘ 46,3 ʢʤ3/ʛʦʜ (ʦʙʲʝʤ), 705 ʢʤ2 (ʧʣʦʱʘʜʴ), 1300 (ʢʦʣʠʯʝʩʪʚʦ) 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ 15,34 ʢʤ3/ʛʦʜ (ʦʙʲʝʤ), 7,63 ʢʤ3 ð 13% ʩʪʦʢʘ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ (ʧʦʣʝʟʥʳʡ), 
664 ʢʤ2 (ʧʣʦʱʘʜʴ) 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ 18,7 ʢʤ3/ʛʦʜ (2,9 ʢʤ3 ð ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ) 

ɺʦʟʚʨʘʪʥʳʝ ʚʦʜʳ 3,5ï4,0 ʢʤ3/ʛʦʜ (3,0 ʢʤ3  ð ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʝ, 0,5 ʢʤ3  ð ʢʦʤʤʫʥʘʣʴʥʦ- 
ʙʳʪʦʚʳʝ) 

 
 

ɚɖɚɗɚ 3,5  ɖɘ2, Ɍ ɘɌɖɝɔɘɌɗɨəɌɫ ɏɗɟɍɔəɌ ð 72  ɘ. ȳɌɎɌɗɨəɧɑ ɚɓɑɜɌ ɤɔɜɚɖɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɧ Ɏ Ɏɧɝɚɖɚɏɚɜɨɫɡ ɂɑəɞɜɌɗɨəɚɕ ɔ Ȯɚɝɞɚɣəɚɕ ɣɌɝɞɔ ȾɌɐɒɔ- 

ɖɔɝɞɌəɌ. ȶ ɩɞɚɘɟ ɞɔɛɟ ɚɞəɚɝɫɞɝɫ ɞɌɖɔɑ ɖɜɟɛəɧɑ ɚɓɑɜɌ ȻɌɘɔɜɌ, ɖɌɖ ȽɌɜɑɓ- 

ɖɚɑ ɔ ɋɤɔɗɨɖɟɗɨ. 

ȾɌɐɒɔɖɔɝɞɌə ɍɚɏɌɞ ɛɚɐɓɑɘəɧɘɔ ɎɚɐɌɘɔ, ɔɘɑɪɥɔɘɔ ɛɚɣɞɔ ɛɚɎɝɑ- 

ɘɑɝɞəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ. ȮɚɓɚɍəɚɎɗɫɑɘɧɑ ɜɑɝɟɜɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ 

ȾɌɐɒɔɖɔɝɞɌəɌ ɝɚɝɞɌɎɗɫɪɞ 6 ɖɘ3, ɔɓ əɔɡ 3 ɖɘ3 ɏɔɐɜɌɎɗɔɣɑɝɖɔ ɝɎɫɓɌəɧ ɝ 

ɛɚɎɑɜɡəɚɝɞəɧɘ ɝɞɚɖɚɘ. Ȯ ɍɌɝɝɑɕəɑ ɜɑɖɔ ȽɧɜɐɌɜɨɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ȾɌɐɒɔ- 

ɖɔɝɞɌəɌ 60 % ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɟɣɌɝɞɎɟɪɞ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ ɝɞɚɖɌ ɜɑɖ, Ɏ 

ɍɌɝɝɑɕəɑ ɜɑɖɔ ȬɘɟɐɌɜɨɫ ð 20%.  Ⱥɍɥɔɑ ɜɑɝɟɜɝɧ ɛɚɐɓɑɘəɚɕ ɛɜɑɝəɚɕ Ɏɚɐɧ 

(ɘɔəɑɜɌɗɔɓɌɢɔɫ ɘɑəɑɑ 1 ɏ/ɐɘ3) ɝɚɝɞɌɎɗɫɪɞ ɍɚɗɑɑ 51,2  ɘɗə ɘ3 Ɏ ɝɟɞɖɔ. 

ȴɓ əɔɡ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɑ ɓɌɛɌɝɧ ð 7,6  ɘɗə ɘ3 Ɏ ɝɟɞɖɔ, ɔɗɔ 14,8%.  

ȴɓ ɩɞɚɏɚ ɜɑɝɟɜɝɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɚɜɫɐɖɌ 65%  (1,93  ɘɗə ɘ3 Ɏ ɏɚɐ.) Ⱥɐ- 

əɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɚɍɔɗɔɑ ɓɌɛɌɝɚɎ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ȾɌɐɒɔɖɔɝɞɌə ɚɝɞɌɑɞɝɫ 

ɝɞɜɌəɚɕ ɝɚ ɝɗɌɍɚ ɜɌɓɎɔɞɧɘ ɎɚɐɚɝəɌɍɒɑəɔɑɘ əɌɝɑɗɑəɔɫ, ɚɝɚɍɑəəɚ Ɏ ɍɌɝ- 

ɝɑɕəɑ ɜɑɖɔ ȽɧɜɐɌɜɨɫ (ȽɚɏɐɔɕɝɖɌɫ ɚɍɗɌɝɞɨ) ɚɥɟɥɌɑɞɝɫ ɑɑ ɐɑɠɔɢɔɞ. 

Ƚɜɑɐəɑɘəɚɏɚɗɑɞəɔɑ ɚɍɦɑɘɧ ɎɚɓɎɜɌɞəɧɡ Ɏɚɐ ɝɚɝɞɌɎɗɫɪɞ ɛɚɜɫɐɖɌ 

2,2  ɖɘ3/ɏɚɐ. Ⱥɍɦɑɘɧ ɖɚɗɗɑɖɞɚɜəɚ-ɐɜɑəɌɒəɧɡ Ɏɚɐ ɚɢɑəɔɎɌɪɞɝɫ, ɖɌɖ əɑ- 

ɓəɌɣɔɞɑɗɨəɧɑ. ȳɌɛɌɝɧ ɛɜɑɝəɧɡ ɔ ɝɗɌɍɚɓɌɝɚɗɑəəɧɡ Ɏɚɐ ɝɚɝɜɑɐɚɞɚɣɑəəɧ 

Ɏ 1300  ɚɓɑɜɌɡ (46,3  ɖɘ3). 

Ȯ ȾɌɐɒɔɖɔɝɞɌəɑ ɩɖɝɛɗɟɌɞɔɜɟɑɞɝɫ 9 ɖɜɟɛəɧɡ ɎɚɐɚɡɜɌəɔɗɔɥ ɝ ɚɍɥɔɘ 

ɚɍɦɑɘɚɘ Ɍɖɖɟɘɟɗɔɜɟɪɥɔɡ ɑɘɖɚɝɞɑɕ ɚɖɚɗɚ 15,3  ɖɘ3. ȶɜɟɛəɑɕɤɔɘ ɔɓ əɔɡ 

ɫɎɗɫɑɞɝɫ ȹɟɜɑɖɝɖɚɑ ɎɚɐɚɡɜɌəɔɗɔɥɑ. ȸɌɖɝɔɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɎɚɐɚɓɌ- 

ɍɚɜɌ (ɚɖɚɗɚ 14  ɖɘ3/ɏɚɐ) ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐɧ (ɚɖɚɗɚ 11  ɖɘ3/ɏɚɐ) ɍɧɗɔ 

ɐɚɝɞɔɏəɟɞɧ Ɏ 1980 ð1990 -ɡ ɏɚɐɌɡ. ȺɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɍɦɑɘɧ Ɏɚɐɚ- 

ɓɌɍɚɜɌ ɟɘɑəɨɤɔɗɔɝɨ ɐɚ 9,5ð10  ɖɘ3/ɏɚɐ. 

Ⱥɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɓɌɐɌɣ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ Ɏ ɜɑɝɛɟɍɗɔɖɑ ɫɎɗɫɑɞ- 

ɝɫ ɜɌɢɔɚəɌɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɚ Ɏɝɑɘ ɚɞɜɌɝɗɫɘ ɔ 

ɛɜɔɜɚɐəɚ-ɩɖɚəɚɘɔɣɑɝɖɔɘ ɓɚəɌɘ. 

ȹɌ əɟɒɐɧ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ ɑɒɑɏɚɐəɚ ɜɌɝɡɚɐɟɑɞɝɫ ɛɜɔɘɑɜəɚ 93%  

Ɏɝɑɏɚ ɚɍɦɑɘɌ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ ɛɚɣɞɔ 24% ɚɍɦɑɘɌ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɜɑɝ- 

ɛɟɍɗɔɖɔ. Ȱɚɗɫ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɜɑɝɛɟɍ- 

ɗɔɖɔ ɝɜɌɎəɔɞɑɗɨəɚ əɑɍɚɗɨɤɌɫ ɔ ɝɚɝɞɌɎɗɫɑɞ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 3,1% ɔ 1,8%. 

ȹɌ ɐɚɗɪ ɚɜɚɤɌɑɘɚɏɚ ɓɑɘɗɑɐɑɗɔɫ ɛɜɔɡɚɐɔɞɝɫ ɛɚɣɞɔ 85%  ɚɍɦɑɘɌ Ɏɚɐɚ- 

ɛɚɞɜɑɍɗɑəɔɫ Ɏ ɝɑɗɨɝɖɚɘ ɡɚɓɫɕɝɞɎɑ ɔ 70%  ɛɚɗəɚɏɚ ɎɚɐɚɓɌɍɚɜɌ Ɏ ȼɑɝɛɟɍ- 

ɗɔɖɑ ȾɌɐɒɔɖɔɝɞɌə. 
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1.2.1.8. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ȶɧɜɏɧɓɝɞɌə ð ɞɔɛɔɣəɚ ɏɚɜəɌɫ ɝɞɜɌəɌ, 94%  ɞɑɜɜɔɞɚɜɔɔ ɖɚɞɚɜɚɕ ɜɌɝ- 

ɛɚɗɚɒɑəɌ əɌ ɚɞɘɑɞɖɌɡ ɝɎɧɤɑ 1000  ɘ əɌɐ ɟɜɚɎəɑɘ ɘɚɜɫ. Ȼɚ ɟɐɑɗɨəɧɘ ɛɚ- 

ɖɌɓɌɞɑɗɫɘ ɓɌɛɌɝɚɎ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ ɓɌəɔɘɌɑɞ Ɏɞɚɜɚɑ 

ɘɑɝɞɚ Ɏ ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ. ȺɍɥɌɫ ɛɗɚɥɌɐɨ ɗɑɐəɔɖɚɎ ɝɚɝɞɌɎɗɫɑɞ ɍɚɗɑɑ 

8 ɞɧɝ. ɖɘ2, ɔɗɔ 4,2%  ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. ȽɚɎɜɑɘɑəəɧɑ ɓɌɛɌɝɧ ɛɜɑɝəɚɕ 

Ɏɚɐɧ Ɏ ɏɚɜəɧɡ ɗɑɐəɔɖɌɡ ɚɢɑəɔɎɌɪɞɝɫ Ɏ 650  ɖɘ3 (ɜɔɝ. 1.19).  

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȼɑɝɛɟɍɗɔɖɔ əɌɝɣɔɞɧɎɌɑɞɝɫ ɍɚɗɑɑ 3500  ɜɑɖ, ɛɜɔəɌɐ- 

ɗɑɒɌɥɔɡ ɖ Ɏɚɐəɧɘ ɍɌɝɝɑɕəɌɘ ɜɑɖ ȽɧɜɐɌɜɨɫ, ȬɘɟɐɌɜɨɫ, Ƀɟ, ȾɌɗɌɝ, ȴɗɔ, 

ȾɌɜɔɘ ɔ ɚɓɑɜɌ ȴɝɝɧɖ-ȶɟɗɨ. ȹɌɔɍɚɗɑɑ ɖɜɟɛəɧɘɔ ɞɜɌəɝɏɜɌəɔɣəɧɘɔ ɜɑɖɌ- 

ɘɔ ɫɎɗɫɪɞɝɫ ȽɧɜɐɌɜɨɫ, ȹɌɜɧə, ȶɌɜɌɐɌɜɨɫ, Ƀɟ, ȾɌɗɌɝ, ɃɌɞɖɌɗ, ȽɌɜɧɐɒɌɓ, 

Ƀɚə-ȴɓɑə-ȯɔɍɟɤ. ȽɟɘɘɌɜəɧɕ ɏɚɐɚɎɚɕ ɝɞɚɖ ɜɑɖ Ɏ ɜɌɓɗɔɣəɧɑ ɛɚ Ɏɚɐəɚɝɞɔ 

ɏɚɐɧ ɖɚɗɑɍɗɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 44  ɐɚ 50  ɖɘ3 (ɝ ɟɣɑɞɚɘ ɎɚɓɎɜɌɞəɧɡ Ɏɚɐ) 

(ɞɌɍɗ. 1.11).  

ȻɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨɤɔəɝɞɎɚ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɠɚɜɘɔɜɟɑɞɝɫ əɌ 

ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ, ɚɐəɌɖɚ əɑ ɍɚɗɑɑ ɣɑɞɎɑɜɞɔ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɑɒɑɏɚɐ- 

əɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ əɟɒɐ əɌɢɔɚəɌɗɨəɚɏɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ, ɚɝɞɌɗɨəɌɫ 

ɑɏɚ ɣɌɝɞɨ ɛɚɝɞɟɛɌɑɞ əɌ ɞɑɜɜɔɞɚɜɔɔ ɝɚɛɜɑɐɑɗɨəɧɡ ɏɚɝɟɐɌɜɝɞɎ. Ⱥɍɦɑɘɧ 

ɖɚɗɗɑɖɞɚɜəɚ-ɐɜɑəɌɒəɧɡ Ɏɚɐ ɚɢɑəɔɎɌɪɞɝɫ ɖɌɖ əɑɓəɌɣɔɞɑɗɨəɧɑ ɔ ɝɚɝɞɌɎ- 

ɗɫɪɞ ɚɖɚɗɚ 1,3 ɖɘ3/ɏɚɐ (ɜɔɝ. 1.20). ȰɚɝɞɚɎɑɜəɧɑ ɝɎɑɐɑəɔɫ ɚ ɑɒɑɏɚɐəɧɡ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ǖǮǷǹǳǴǰ 1.19.  

ʂʘʨʪʘ ʂʳʨʛʳʟʩʪʘʥʘ (ʆʆʅ, 2009) 
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ǘǦǧǱǮǼǦ 1.11.   ʈʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, 
ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʨʘʟʨʝʟʝ 
ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ 

 

ʆʙʡʥʞʦʧʛʙʦʡʞ 
ʛʧʝʦʴʮ ʧʚʳʞʣʫʧʛ 
(ʚʙʪʪʞʢʦʧʛ) 

 
ʊʩʞʝʦʞʥʦʧʜʧʤʞʫʦʡʢ ʪʫʧʣ ʛʧʝʴ 
ʨʧ ʚʙʪʪʞʢʦʬ ʛʪʞʜʧ, ʣʥ3 

ʊʩʞʝʦʞʥʦʧʜʧʤʞʫʦʡʢ ʪʫʧʣ ʛʧʝʴ 
ʨʧ ʚʙʪʪʞʢʦʬ, ʭʧʩʥʡʩʬʷʲʡʢʪʸ 
ʦʙ ʫʞʩʩʡʫʧʩʡʡ ʃʴʩʜʴʠʪʫʙʦʙ, ʣʥ3 

 

ʨ. ʉʳʨʜʘʨʴʷ 46,04 27,40 

ʨ. ɸʤʫʜʘʨʴʷ 93,42 1,93 

ʨ. ʏʫ 6,64 5,00 

ʨ. ʊʘʣʘʩ­ɸʩʩʘ 1,84 1,74 

ʨ. ʀʣʠ-ʂʘʨ-ʂʳʨʘ 0,36 0,36 

ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ 4,65 4,65 

ʨ. ʊʘʨʠʤ 6,15 6,15 

ʀʪʦʛʦ 159,10 47,23 

 
 

ɚɍɦɑɘɌɡ ɎɚɓɎɜɌɞəɧɡ Ɏɚɐ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 20  ɗɑɞ Ɏ ȶɧɜɏɧɓɝɞɌəɑ ɚɞ- 

ɝɟɞɝɞɎɟɪɞ. ȳɌɛɌɝɧ ɛɜɑɝəɧɡ ɔ ɝɗɌɍɚɓɌɝɚɗɑəəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɝɚɝɜɑ- 

ɐɚɞɚɣɑəəɧɡ Ɏ ɚɓɑɜɌɡ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɚɓɑɜɑ ȴɝɝɧɖ-ȶɟɗɨ, ɚɢɑəɔɎɌ- 

ɪɞɝɫ Ɏ 1745  ɖɘ3 ɔ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 71% ɓɌɛɌɝɚɎ əɌɢɔɚəɌɗɨəɧɡ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ. 

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ ɎɧɫɎɗɑəɚ 106  ɘɑɝɞɚɜɚɒɐɑəɔɕ ɛɜɑɝəɧɡ ɛɚɐ- 

ɓɑɘəɧɡ Ɏɚɐ, ɔɓ ɖɚɞɚɜɧɡ ɞɚɗɨɖɚ 44  ɔɓɟɣɑəɧ. ɉɖɝɛɗɟɌɞɌɢɔɚəəɧɑ ɓɌɛɌɝɧ 

ɩɞɔɡ Ɏɚɐ ɚɢɑəɔɎɌɪɞɝɫ Ɏ 6,1  ɘɗə ɘ3/ ɝɟɞ, ɛɜɚɏəɚɓəɧɑ ɓɌɛɌɝɧ ð ɛɜɔɘɑɜəɚ 

Ɏ 11ð13  ɘɗə ɘ3/ɝɟɞ. Ⱥɍɥɔɕ ɛɚɞɑəɢɔɌɗ ɛɚɐɓɑɘəɧɡ Ɏɚɐ Ɏ ȶɧɜɏɧɓɝɞɌəɑ 

ɔɓɟɣɑə əɑɐɚɝɞɌɞɚɣəɚ. 

Ȯ ȶɧɜɏɧɓɝɞɌəɑ əɧəɑ ɩɖɝɛɗɟɌɞɔɜɟɪɞɝɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɎɚɐɚɡɜɌ- 

əɔɗɔɥɌ ɝ ɚɍɥɔɘ ɚɍɦɑɘɚɘ Ɍɖɖɟɘɟɗɔɜɟɪɥɔɡ ɑɘɖɚɝɞɑɕ ɝɎɧɤɑ 22  ɖɘ3. 

ȶɜɟɛəɑɕɤɔɘɔ ɔɓ əɔɡ ɫɎɗɫɑɞɝɫ ɎɚɐɚɡɜɌəɔɗɔɥɑ Ⱦɚɖɞɚɏɟɗɨɝɖɚɕ ȯɉȽ, Ɍ 

ɞɌɖɒɑ Ⱥɜɞɚ-Ⱦɚɖɚɕɝɖɚɑ, ȶɔɜɚɎɝɖɚɑ ɔ ȻɌɛɌəɝɖɚɑ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɔɜɜɔɏɌ- 

ɢɔɚəəɚɏɚ əɌɓəɌɣɑəɔɫ (ɞɌɍɗ. 1.12).  

Ȯ ɢɑɗɚɘ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɗɚɖɌɗɨəɧɡ ɓɚə Ɏ ɪɒəɧɡ ɜɑɏɔɚəɌɡ, ȶɧɜɏɧɓ- 

ɝɖɌɫ ȼɑɝɛɟɍɗɔɖɌ ɚɍɑɝɛɑɣɑəɌ ɓɌɛɌɝɌɘɔ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ əɌ ɐɚɗɏɚɝɜɚɣəɟɪ 

ɛɑɜɝɛɑɖɞɔɎɟ. 
 

 

ǖǮǷǹǳǴǰ 1.20.  

ɺʦʜʥʳʡ ʬʦʥʜ ʂʳʨʛʳʟʩʪʘʥʘ 
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ǘǦǧǱǮǼǦ 1.12.  ʂʨʫʧʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 
 
 

 
ʆʙʠʛʙʦʡʞ 
ʜʡʝʩʧʬʠʤʙ 

ɼʧʝ 
ʠʙʛʞʩ- 
ʱʞʦʡʸ 
ʪʫʩ-ʛʙ 

 

 
ʉʞʣʙ/ 
ɺʙʪʪʞʢʦ 

 

 
ʆʙʠʦʙʰʞʦʡʞ 
ʜʡʝʩʧʬʠʤʙ 

ʆʙʡʚʧʤ. 
ʛʴʪʧʫʙ 
ʨʤʧʫʡʦʴ, 
ʥ 

 
ɽʤʡʦʙ 
ʨʧ ʜʩʞʚ- 
ʦʷ, ʥ 

ʇʚʳʞʥ 
ʛʧʝʧʮʩʙ- 
ʦʡʤʡʲʙ, 
ʥʤʦ ʥ3 

ʌʪʫʙʦʧʛʤ. 
ʥʧʲʦʧʪʫʵ 
ʶʤ. ʪʫʙʦʯʡʡ, 
ʫʴʪ. ʣɻʫ 

 

ɸʣʘ-ɸʨʯʠʥʩʢʠʡ 
ʨʫʩʣʦʚʦʡ 

1986 ɸʣʘ-ɸʨʯʘ/ʏʫ ʆʨʦʰʝʥʠʝ 35 2 100 90 ï 

ɸʣʘ-ɸʨʯʠʥʩʢʠʡ 
ʥʘʣʠʚʥʦʡ 

1966 ɸʣʘ-ɸʨʯʘ/ʏʫ ʆʨʦʰʝʥʠʝ 24,5 6 000 51 ï 

ɸʪʙʘʰʠʥʩʢʠʡ 1970 ɸʪʙʘʰʠ/ 
ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ʕʥʝʨʛʝʪʠʢʘ 79 55 9 40 

ɹʘʟʘʨ-ʂʫʨʛʘʥʩʢʠʡ 1962 ʂʘʨʘ­ʋʥʢʫʨ/ 
ʉʳʨʜʘʨʴʷ 

ʆʨʦʰʝʥʠʝ 25 2 400 22,5 ï 

ʀʩʩʳʢʘʪʠʥʩʢʠʡ 1979 ʀʩʩʳʢ-ɸʪʘ/ 
ʏʫ 

ʆʨʦʰʝʥʠʝ 31 492 3 ï 

ʂʘʨʘ-ɹʫʨʠʥʩʢʠʡ 2005 ʂʘʨʘ-ɹʫʨʘ/ 
ʊʘʣʘʩ 

ʆʨʦʰʝʥʠʝ 49 250 17 ï 

ʂʘʩʩʘʥʩʘʡʩʢʠʡ 1968 ʂʘʩʩʘʥʩʘʡ / 
ʉʳʨʜʘʨʴʷ 

ʆʨʦʰʝʥʠʝ 64 210 165 ï 

ʂʠʨʦʚʩʢʠʡ 
(ʨʠʩ. 1.21) 

1975 ʊʘʣʘʩ ʆʨʦʰʝʥʠʝ 
ɺʦʜʦʩʥʘʙʞʝʥʠʝ 

86 258,5 570 ï 

ʂʫʨʧʩʘʡʩʢʠʡ 1983 ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ʕʥʝʨʛʝʪʠʢʘ 113 364 370 800 

ʅʘʡʤʘʥʩʢʠʡ 1966 ʂʳʨʛʳʟ-ɸʪʘ ʆʨʦʰʝʥʠʝ 40,5 265 39,5 ï 

ʆʨʪʦ­ʊʦʢʦʡʩʢʠʡ 1962 ʏʫ/ʏʫ ʆʨʦʰʝʥʠʝ 52 365 470 ï 

ʇʘʧʘʥʩʢʠʡ 1985 ɸʢʙʫʨʘ/ 
ʉʳʨʜʘʨʴʷ 

ʆʨʦʰʝʥʠʝ 
ɺʦʜʦʩʥʘʙʞʝʥʠʝ 

100 90 260 ï 

ʉʦʢʫʣʫʢʩʢʠʡ 1968 ʉʦʢʫʣʫʢ/ʏʫ ʆʨʦʰʝʥʠʝ 22,5 3 000 11,5 ï 

ʉʧʘʨʪʘʢ 1978 ɸʢ-ʉʫʫ/ ʏʫ ʆʨʦʰʝʥʠʝ 15 2 600 22,8 ï 

ʊʘʰʢʫʤʳʨʩʢʠʡ 2001 ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ʕʥʝʨʛʝʪʠʢʘ 75 336 140 450 

ʊʦʢʪʦʛʫʣʴʩʢʠʡ 1978 ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ʕʥʝʨʛʝʪʠʢʘ 
ʆʨʦʰʝʥʠʝ 

215 292,5 19 500 1200 

ʊʦʨʪ-ɻʫʣʴʩʢʠʡ 1971 ʀʩʬʘʨʘ ʆʨʦʰʝʥʠʝ ɿʘʧ 34 
ɺʦʩ 20 

ɿʘʧ 1090 
ɺʦʩ 540 

90 ï 

ʊʦʨʪ-ʂʫʣʴʩʢʠʡ 
ʚʦʜʦʝʤ 

1963 ʊʦʥ ʆʨʦʰʝʥʠʝ 19 380 1,4 ï 

ʋʯ-ʂʫʨʛʘʥʩʢʠʡ 1962 ʅʘʨʳʥ/ ʆʨʦʰʝʥʠʝ 36 223,9 56,4 180 

  ʉʳʨʜʘʨʴʷ ʕʥʝʨʛʝʪʠʢʘ 27 2 882   
ʐʘʤʘʣʜʳʩʘʡʩʢʠʡ 2002 ʅʘʨʳʥ/ 

ʉʳʨʜʘʨʴʷ 
ʕʥʝʨʛʝʪʠʢʘ 37 238,5 39 240 

ʂʘʤʙʘʨʘʪʠʥʩʢʠʡ-1 ʇʦʜ-ʢʘ 
ʩʪʨ-ʚʘ 

ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ʕʥʝʨʛʝʪʠʢʘ 275 280 4 650 1 900 

ʂʘʤʙʘʨʘʪʠʥʩʢʠʡ-2 ʉʪʘʜʠʷ 
ʩʪʨ-ʚʘ 

ʅʘʨʳʥ/ 
ʉʳʨʜʘʨʴʷ 

ɿʥʝʨʛʝʪʠʢʘ 60 190 70 360 
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3 ʊʫʙʫʡʰʞʪʣʡʞ ʠʙʨʙʪʴ, ʣʥ3 

 

ǖǮǷǹǳǴǰ 1.21.  

ʇʣʦʪʠʥʘ ʂʠʨʦʚʩʢʦʛʦ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ʥʘ ʨʝʢʝ ʊʘʣʘʩ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.2.1.9. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ ɛɜɔəɌɐɗɑɒɔɞ ɖ ɣɔɝɗɟ ɏɚɝɟɐɌɜɝɞɎ, əɌɔɍɚɗɑɑ 

ɚɍɑɝɛɑɣɑəəɧɡ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ. Ƚɜɑɐəɑɘəɚɏɚɗɑɞəɔɑ ɎɚɓɚɍəɚɎɗɫɑ- 

ɘɧɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɚɝɝɔɔ ɝɚɝɞɌɎɗɫɪɞ 10%  ɘɔɜɚɎɚɏɚ ɜɑɣəɚɏɚ ɝɞɚɖɌ 

(2-ɑ ɘɑɝɞɚ Ɏ ɘɔɜɑ ɛɚɝɗɑ ȭɜɌɓɔɗɔɔ) ɔ ɚɢɑəɔɎɌɪɞɝɫ Ɏ 4,3  ɞɧɝ. ɖɘ3 Ɏ ɏɚɐ. 

Ȯ ɢɑɗɚɘ ɛɚ ɝɞɜɌəɑ ɚɍɑɝɛɑɣɑəəɚɝɞɨ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɝɚɝɞɌɎɗɫɑɞ 

30,2  ɞɧɝ. ɖɘ3 əɌ ɣɑɗɚɎɑɖɌ Ɏ ɏɚɐ. ȺɢɑəɖɌ ɓɌɛɌɝɚɎ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ȼɚɝ- 

ɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɛɜɔɎɑɐɑəɌ Ɏ ɞɌɍɗ. 1.13.  

ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɎɚɓɚɍəɚɎɗɫɑɘɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑ- 

ɜɌɢɔɔ (95,8%)  ɠɚɜɘɔɜɟɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ȼɚɝɝɔɔ, ɔ ɣɌɝɞɨ (4,2%)  Ɏɚɐɧ ɛɚ- 

ɝɞɟɛɌɑɞ ɝ ɞɑɜɜɔɞɚɜɔɕ ɝɚɛɜɑɐɑɗɨəɧɡ ɏɚɝɟɐɌɜɝɞɎ. Ȯ ɞɌɍɗ. 1.14  ɛɜɔɎɑɐɑəɧ 

ɐɌəəɧɑ ɚ ɜɑɝɟɜɝɌɡ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɛɚ ɚɞɐɑɗɨəɧɘ ɜɑɣəɧɘ ɍɌɝɝɑɕəɌɘ. 

Ȯ ɞɌɍɗ. 1.15  ɛɚɖɌɓɌəɧ ɚɍɦɑɘɧ Ɏɚɐɧ Ɏ ɖɜɟɛəɑɕɤɔɡ ɚɓɑɜɌɡ. 

Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɓəɌɣɔ- 

ɞɑɗɨəɚɕ əɑɜɌɎəɚɘɑɜəɚɝɞɨɪ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ. ȹɌ 

ɚɝɎɚɑəəɧɑ ɜɌɕɚəɧ ɑɎɜɚɛɑɕɝɖɚɕ ɣɌɝɞɔ ɝɞɜɌəɧ, ɏɐɑ ɝɚɝɜɑɐɚɞɚɣɑəɚ ɍɚɗɑɑ 

70%  əɌɝɑɗɑəɔɫ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɛɚɞɑəɢɔɌɗɌ, ɛɜɔɡɚɐɔɞɝɫ əɑ ɍɚɗɑɑ 

10%  Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. 

 

ǘǦǧǱǮǼǦ 1.13.  ʆʮʝʥʢʘ ʟʘʧʘʩʦʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
(ʄʠʥʧʨʠʨʦʜ ʈʌ, 2013) 

 

 

ʉʞʪʬʩʪʴ ʊʩʞʝʦʡʢ ʥʦʧʜʧʤʞʫʦʡʢ ʧʚʳʞʥ 
(ʛʧʠʧʚʦʧʛʤʞʦʡʞ), ʣʥ  /ʜʧʝ 

 

ʈʝʯʥʦʡ ʩʪʦʢ 4270 ï 

ʆʟʝʨʘ 532 26 600 

ɹʦʣʦʪʘ 1000 3000 

ʃʝʜʥʠʢʠ 110 39 890 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ 869 28 000 

ʇʦʯʚʝʥʥʘʷ ʚʣʘʛʘ 3500 ï 

ɺʩʝʛʦ 8384 > 97 000 
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ǘǦǧǱǮǼǦ 1.14.  ʈʝʩʫʨʩʳ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʠʥʧʨʠʨʦʜ ʈʌ, 2013) 

 

 
ʉʞʰʦʧʢ ʪʫʧʣ 

ʈʤʧʲʙʝʵ 
ʚʙʪʪʞʢʦʙ, 
ʫʴʪ. ʣʥ2 

ʊʩʞʝʦʞʞ  ʥʦʧʜʧʤʞʫʦʞʞ 
ʠʦʙʰʞʦʡʞ ʛʧʝʦʴʮ 
ʩʞʪʬʩʪʧʛ, ʣʥ3/ʜʧʝ 

ɻʧʝʦʴʞ ʩʞʪʬʩʪʴ 
2012 ʜʧʝʙ, 
ʣʥ3/ʜʧʝ 

ʇʫʣʤʧʦʞʦʡʞ 
ʧʫ  ʪʩʞʝʦʞʥʦʧʜʧʤʞʫʦʞʜʧ 

ʠʦʙʰʞʦʡʸ, % 
 

ʉʝʚʝʨʥʘʷ ɼʚʠʥʘ 357 101,0 120,0 18,8 

ʇʝʯʦʨʘ 322 129,0 142,2 10,2 

ɺʦʣʛʘ 1360 238,0 239,0 0,4 

ɼʦʥ 422 25,5 16,4 ï35,7 

ʂʫʙʘʥʴ 57,9 13,9 9,8 ï29,5 

ʊʝʨʝʢ 43,2 10,5 10,7 1,9 

ʆʙʴ 2990 405,0 299,9 ï26,0 

ɽʥʠʩʝʡ 2580 635,0 497,1 ï27,1 

ʃʝʥʘ 2490 537,0 677,4 26,1 

ʂʦʣʳʤʘ 647 131,0 144,4 10,2 

ɸʤʫʨ 1855 378,0 376,2 ï0,4 

 
 

ǘǦǧǱǮǼǦ 1.15.  ʆʙʲʝʤʳ ʚʦʜʳ ʚ ʢʨʫʧʥʝʡʰʠʭ ʦʟʝʨʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʤ3  ʚ ʛʦʜ 
(ʈʦʩʩʪʘʪ, 2013) 

 

ʇʠʞʩʙ ʇʚʳʞʥ ʛʧʝʴ ʦʙ 1.01.2013 ʜ. ʊʩʞʝʦʞʥʦʧʜʧʤʞʫʦʡʞ ʠʙʨʙʪʴ ʛʧʝʴ 

ɹʘʡʢʘʣ 23 000 23 000 

ʃʘʜʦʞʩʢʦʝ 911 911 

ʆʥʝʞʩʢʦʝ 293 292 

ʍʘʥʢʘ 19,3 18,4 

 
 

Ȯ ɘɌɗɚɎɚɐəɧɑ ɏɚɐɧ ɐɑɠɔɢɔɞ Ɏɚɐɧ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɜɌɕɚəɌɡ ɔəɞɑə- 

ɝɔɎəɚɕ ɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ Ɏ ɍɌɝɝɑɕəɌɡ ɜɑɖ Ȱɚə, ȿɜɌɗ, ȶɟɍɌəɨ, 

ȴɜɞɧɤ, Ɍ ɞɌɖɒɑ əɌ ɓɌɛɌɐəɚɘ ɛɚɍɑɜɑɒɨɑ ȶɌɝɛɔɕɝɖɚɏɚ ɘɚɜɫ. ȼɑɝɟɜɝəɧɕ 

ɛɚɞɑəɢɔɌɗ ɛɚɐɓɑɘəɧɡ Ɏɚɐ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɚ- 

ɝɞɌɎɗɫɑɞ ɛɚɣɞɔ 400  ɖɘ3/ɏɚɐ. Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɓɌɛɌɝɚɎ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, 

ɛɜɔɏɚɐəɧɡ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ (ɛɔɞɨɑɎɚɏɚ ɔ ɡɚɓɫɕɝɞɎɑəəɚ-ɍɧɞɚɎɚɏɚ, 

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-ɞɑɡəɔɣɑɝɖɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɚɜɚɤɑəɔɫ ɓɑɘɑɗɨ ɔ ɚɍ- 

Ɏɚɐəɑəɔɫ ɛɌɝɞɍɔɥ), ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 34 ɖɘ3/ɏɚɐ. 

Ⱥɍɑɝɛɑɣɑəəɚɝɞɨ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɓɌɛɌɝɌɘɔ ɛɚɐ- 

ɓɑɘəɧɡ Ɏɚɐ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɛɔɞɨɑɎɚɏɚ ɔ ɡɚɓɫɕɝɞɎɑəəɚ- 

ɍɧɞɚɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɞɌɖɒɑ əɑɜɌɎəɚɘɑɜəɌ. Ȼɚɐɓɑɘəɧɘɔ ɎɚɐɌɘɔ, 

ɖɌɣɑɝɞɎɚ ɖɚɞɚɜɧɡ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɏɔɏɔɑəɔɣɑɝɖɔɘ əɚɜɘɌɞɔɎɌɘ, əɑɐɚɝɞɌ- 

ɞɚɣəɚ ɚɍɑɝɛɑɣɑəɧ ȸɟɜɘɌəɝɖɌɫ, ȶɟɜɏɌəɝɖɌɫ, ȺɘɝɖɌɫ, ȹɚɎɏɚɜɚɐɝɖɌɫ, ɋɜɚɝ- 

ɗɌɎɝɖɌɫ ɚɍɗɌɝɞɔ, ɚɞɐɑɗɨəɧɑ ɜɌɕɚəɧ ȬɜɡɌəɏɑɗɨɝɖɚɕ, ȼɚɝɞɚɎɝɖɚɕ, Ⱦɪɘɑə- 

ɝɖɚɕ ɚɍɗɌɝɞɑɕ, ȼɑɝɛɟɍɗɔɖɔ ȶɌɗɘɧɖɔɫ ɔ ȽɞɌɎɜɚɛɚɗɨɝɖɚɏɚ ɖɜɌɫ. 

ȳɌɍɚɜ Ɏɚɐɧ ɔɓ ɛɜɔɜɚɐəɧɡ ɔɝɞɚɣəɔɖɚɎ (ɎɖɗɪɣɌɫ ɘɚɜɝɖɟɪ Ɏɚɐɟ) ɝɚ- 

ɝɞɌɎɔɗ Ɏ 2012  ɏɚɐɟ 72,1  ɖɘ3, ɔɗɔ ɚɖɚɗɚ 2% ɎɚɓɚɍəɚɎɗɫɑɘɧɡ ɜɑɝɟɜɝɚɎ, 

ɛɚ ɜɫɐɟ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ ɚə ɐɚɝɞɔɏɌɗ 50%  ɔ ɍɚɗɑɑ. ȽɎɧɤɑ 90%  ɚɍɥɑɏɚ 
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ǘǦǧǱǮǼǦ 1.16.  ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ɻ ʢʦʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ 
ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʠʥʧʨʠʨʦʜ ʈʌ, 2013) 

 

ʈʧʣʙʠʙʫʞʤʵ 2010 2011 2012 

ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʤ3/ʯʝʣ. 446,61 421,84 410,19 

ɿʘʙʦʨ ʚʦʜʳ ʥʘ ʝʜʠʥʠʮʫ ɺɺʇ 
(ɺɺʇ ʚ ʪʝʢʫʱʠʭ ʮʝʥʘʭ, ʤʣʥ ʨʫʙ.), ʤ3/ʤʣʥ ʨʫʙ. 

 
1693,0 

 
1333,2 

 
1298,99 

 

 

ǘǦǧǱǮǼǦ 1.17.   ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ 
ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ (ʄʠʥʧʨʠʨʦʜ ʈʌ, 2013) 

 

ʈʧʣʙʠʙʫʞʤʵ 2010 2011 2012 
 

ʆʙʲʝʤ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʧʠʪʴʝʚʳʝ 
ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ, ʤʣʥ ʤ3 

 

 
9572,2 

 

 
9411,66 

 

 
9023,67 

ɼʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 
ʚʦʜʦʩʥʘʙʞʝʥʠʝ, % 

 
67,58 

 
67,99 

 
67,7 

ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ 
ʧʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ, ʤ3/ʯʝʣ. 

 
103,75 

 
96,76 

 
92,99 

 

 

ɚɍɦɑɘɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɜɔɡɚɐɔɞɝɫ əɌ ɞɑɛɗɚɎɟɪ ɔ Ɍɞɚɘ- 

əɟɪ ɩəɑɜɏɑɞɔɖɟ (37%),  Ɍɏɜɚɛɜɚɘɧɤɗɑəəɧɕ ɖɚɘɛɗɑɖɝ (24%),  Ɍ ɞɌɖɒɑ 

ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɑ ɡɚɓɫɕɝɞɎɚ (18%),  ɐɚɍɧɎɌɪɥɟɪ ɔ ɚɍɜɌɍɌɞɧ- 

ɎɌɪɥɟɪ ɛɜɚɘɧɤɗɑəəɚɝɞɨ (12%).  Ȯ ɞɌɍɗ. 1.16  ɛɜɔɎɑɐɑəɧ əɑɖɚɞɚɜɧɑ ɛɚ- 

ɖɌɓɌɞɑɗɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɩɖɚɔəɞɑəɝɔɎəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐɧ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗ. 1.16,  ɛɚɞɜɑɍɗɑəɔɑ Ɏɚɐɧ əɌ ɑɐɔəɔɢɟ ȮȮȻ Ɏ ɛɚ- 

ɝɗɑɐəɔɑ ɏɚɐɧ ɝəɔɒɌɑɞɝɫ, ɣɞɚ ɏɚɎɚɜɔɞ ɚɍ ɟɗɟɣɤɑəɔɔ ɝɔɞɟɌɢɔɔ Ɏ ɚɍɗɌ- 

ɝɞɔ ɜɌɢɔɚəɌɗɨəɚɏɚ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ. Ȯɘɑɝɞɑ ɝ ɞɑɘ Ɏɚɐɚɑɘɖɚɝɞɨ ɎɌɗɚ- 

Ɏɚɏɚ Ɏəɟɞɜɑəəɑɏɚ ɛɜɚɐɟɖɞɌ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 

2,4  ɘ3/ɞɧɝ. ɜɟɍɗɑɕ (2007  ɏɚɐ), ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɫ ɌəɌɗɚɏɔɣəɧɑ ɛɚ- 

ɖɌɓɌɞɑɗɔ ɝɞɜɌə ɝ ɜɌɓɎɔɞɚɕ ɩɖɚəɚɘɔɖɚɕ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɚɝɟɥɑɝɞɎɗɑəɔɫ Ȯɚɐəɚɕ ɝɞɜɌɞɑɏɔɔ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ əɌ ɛɑɜɔɚɐ ɐɚ 

2020  ɏɚɐɌ (ɛɜɔəɫɞɌ Ɏ 2009  ɏɚɐɟ) ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ Ɏ 2020  ɏɚɐɟ ɝəɔɓɔɞɝɫ 

əɌ 42%  ɔ ɝɚɝɞɌɎɔɞ 1,4  ɘ3/ɞɧɝ. ɜɟɍɗɑɕ (Ɏ ɢɑəɌɡ 2007  ɏɚɐɌ). Ȯ ɞɌɍɗ. 1.17  

ɛɜɔɎɑɐɑəɧ əɑɖɚɞɚɜɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɛɜɑɝəɚɕ Ɏɚɐɧ əɌ ɡɚɓɫɕɝɞɎɑəəɧɑ ɔ ɡɚɓɫɕɝɞɎɑəəɚ-ɍɧɞɚɎɧɑ əɟɒɐɧ. 

 
1.2.1.10. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

ȸɚɗɐɚɎɌ əɑɍɚɏɌɞɌ ɛɚɎɑɜɡəɚɝɞəɧɘɔ ɎɚɐɌɘɔ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, 

ɣɞɚ ɚɝɌɐɖɚɎ ɓɐɑɝɨ ɎɧɛɌɐɌɑɞ ɝɜɌɎəɔɞɑɗɨəɚ əɑɘəɚɏɚ, Ɍ ɔɝɛɌɜɑəɔɑ ɝɔɗɨəɚɑ. 

ȽɖɌɓɧɎɌɑɞɝɫ ɔ Ɏɗɔɫəɔɑ ɛɑɜɑɝɑɣɑəəɚɏɚ ɜɑɗɨɑɠɌ: ɚɎɜɌɏɔ ɔ ɍɌɗɖɔ ɝɔɗɨəɚ 

ɐɜɑəɔɜɟɪɞ ɘɑɝɞəɚɝɞɨ. ȻɜɚɍɗɑɘɌ ɛɜɌɎɔɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ ɚɡɜɌəɧ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɔ ɔɓɧɝɖɌəɔɫ əɚɎɧɡ ɔɝɞɚɣəɔɖɚɎ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɐɗɫ 

ɏɟɝɞɚəɌɝɑɗɑəəɚɕ ȸɚɗɐɚɎɧ. 

ȱɝɞɑɝɞɎɑəəɧɑ ɝɖɚɛɗɑəɔɫ Ɏɚɐɧ ɓɌəɔɘɌɪɞ Ɏ ɜɑɝɛɟɍɗɔɖɑ Ɏɝɑɏɚ 62,2  ɖɘ2 

ɝ ɚɍɦɑɘɚɘ 200ð220  ɘɗə ɘ3. Ȯɚ Ɏəɟɞɜɑəəɔɡ ɛɜɟɐɌɡ ɔ ɎɚɐɚɡɜɌəɔɗɔɥɌɡ 



44 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

ʇʨʫʪ 989 695 27 500 7990 2058 150,00 2,400 

 
ʀʢʝʣʴ 101 101 814 814 223 0,51 0,016 

 
ɹʦʪʥʘ 152 152 1540 1540 220 0,47 0,015 

 
ʗʣʧʫʛ 142 135 3280 3223 153 ï ï 

 

 

ɝɚɐɑɜɒɔɞɝɫ ɚɖɚɗɚ 800  ɘɗə ɘ3 Ɏɚɐɧ. Ȯɝɫ ɎɚɐəɌɫ ɛɗɚɥɌɐɨ ɓɌəɔɘɌɑɞ ɚɖɚɗɚ 

1% ɞɑɜɜɔɞɚɜɔɔ. 

ȼɚɗɨ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ȸɚɗɐɚɎɑ ð ɩɞɚ ɠɌɖɞɚɜ ɚɍɑɝɛɑɣɑəɔɫ ɛɜɚɐɚ- 

ɎɚɗɨɝɞɎɑəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɛɚɞɜɑɍəɚɝɞɑɕ ɣɑɗɚɎɑɖɌ Ɏ Ɏɚɐɑ, ɔɝɞɚɣəɔɖ 

ɏɑəɑɜɔɜɚɎɌəɔɫ ɐɚɡɚɐɚɎ ɔ ɚɝəɚɎɌ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɝɜɑɐɌ ɐɗɫ 

ɚɞɐɧɡɌ ɔ ɞɟɜɔɓɘɌ, ɔɝɞɚɣəɔɖ ɏɔɐɜɚɩəɑɜɏɔɔ, ɛɟɞɔ Ɏɚɐəɚɏɚ ɞɜɌəɝɛɚɜɞɌ, 

ɝɜɑɐɌ ɐɗɫ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɫ ɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ Ɏɚɐəɧɡ ɔ ɚɖɚɗɚɎɚɐ- 

əɧɡ ɩɖɚɝɔɝɞɑɘ. ȹɌɖɚəɑɢ Ɏɚɐɚɑɘɧ ɫɎɗɫɪɞɝɫ ɜɑɢɔɛɔɑəɞɚɘ ɔ ɚɣɔɝɞɔɞɑɗɑɘ 

ɝɞɚɣəɧɡ Ɏɚɐ ɔ ɓɌɏɜɫɓəɔɞɑɗɑɕ. 

Ȯ ȸɚɗɐɚɎɑ ɘɌɗɚ ɖɜɟɛəɧɡ ɜɑɣəɧɡ Ɍɜɞɑɜɔɕ, əɑɝɟɥɔɡ ɍɚɗɨɤɔɑ ɘɌɝɝɧ 

Ɏɚɐɧ, ɓɌɞɚ ɐɚɎɚɗɨəɚ ɘəɚɏɚ ɝɜɑɐəɔɡ ɔ ɘɑɗɖɔɡ ɜɑɖ (ɞɌɍɗ. 1.18).  Ȼɚɩɞɚɘɟ 

ɜɑɣəɌɫ ɝɑɞɨ əɌɛɚɘɔəɌɑɞ ɐɑɜɑɎɚ ɝ ɏɟɝɞɚɕ ɔ ɝɗɚɒəɚɕ ɝɔɝɞɑɘɚɕ ɎɑɞɎɗɑəɔɫ. 

Ȯ ɝɚɝɞɌɎɑ ɜɑɣəɚɕ ɝɑɞɔ 3085  ɛɚɝɞɚɫəəɧɡ ɔ Ɏɜɑɘɑəəɧɡ ɎɚɐɚɞɚɖɚɎ; ɔɓ əɔɡ 

ɞɚɗɨɖɚ 240  ɔɘɑɪɞ ɐɗɔəɟ ɍɚɗɑɑ 10 ɖɘ ɔ ɗɔɤɨ Ɏɚɝɑɘɨ ɜɑɖ ð Ȱəɑɝɞɜ, Ȼɜɟɞ, 

ȼɑɟɞ, ȴɖɑɗɨ, ȭɧɖ, ȭɚɞəɌ, ɋɗɛɟɏ ɔ ȶɚɏɔɗɨəɔɖ ð ɍɚɗɑɑ 100  ɖɘ. 

ȶɜɚɘɑ ɐɎɟɡ ɞɜɌəɓɔɞəɧɡ ɜɑɖ ð ȰəɑɝɞɜɌ ɔ ȻɜɟɞɌ, əɑɝɟɥɔɡ ɝɎɚɔ Ɏɚɐɧ ɝ 

ɟɖɜɌɔəɝɖɔɡ ȶɌɜɛɌɞ, Ɏɝɑ ɜɑɖɔ ȸɚɗɐɚɎɧ ɛɔɞɌɪɞɝɫ ɓɌ ɝɣɑɞ ɘɑɝɞəɚɏɚ ɝɞɚɖɌ. 

Ⱥə ɝɚɝɞɌɎɗɫɑɞ Ɏ ɝɜɑɐəɑɘ əɌ ɪɏɑ ɜɑɝɛɟɍɗɔɖɔ 20ð30  ɘɘ Ɏ ɏɚɐ, Ɏ ɢɑəɞɜɑ ð 

40ð50  ɘɘ ɔ əɌ ɝɑɎɑɜɑ ð 60ð70  ɘɘ. 

Ȯɝɑ ɘɚɗɐɌɎɝɖɔɑ ɜɑɖɔ ɛɜɔəɌɐɗɑɒɌɞ ɖ ɍɌɝɝɑɕəɟ Ƀɑɜəɚɏɚ ɘɚɜɫ ɔ ɛɚɣɞɔ 

Ɏɝɑ, ɝɗɑɐɟɫ ɚɍɥɑɘɟ ɟɖɗɚəɟ ɛɚɎɑɜɡəɚɝɞɔ, ɞɑɖɟɞ ɝ ɝɑɎɑɜɚ-ɓɌɛɌɐɌ əɌ ɪɏɚ- 

Ɏɚɝɞɚɖ. ȸɑɗɖɔɑ ɛɜɔɞɚɖɔ ɔɘɑɪɞ ɜɌɓɗɔɣəɧɑ əɌɛɜɌɎɗɑəɔɫ, əɚ Ɏɝɑ ɒɑ ɜɑɖ, 

ɞɑɖɟɥɔɡ əɌ ɝɑɎɑɜ ɔ ɓɌɛɌɐ, ɛɚɣɞɔ əɑɞ. 

Ȯɝɑ ɑɝɞɑɝɞɎɑəəɧɑ Ɏɚɐɚɞɚɖɔ ȸɚɗɐɚɎɧ, ɛɜɔəɌɐɗɑɒɌ ɖ ɍɌɝɝɑɕəɟ Ƀɑɜ- 

əɚɏɚ ɘɚɜɫ, ɚɞəɚɝɫɞɝɫ ɖ ɞɜɑɘ ɍɌɝɝɑɕəɌɘ ð ɜɑɖ Ȼɜɟɞ ɔ ȰɟəɌɕ; ȰəɑɝɞɜɌ 

ɔ ɜɑɖ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɎɛɌɐɌɪɥɔɡ Ɏ Ƀɑɜəɚɑ ɘɚɜɑ (ɜɔɝ. 1.22).  Ȯ ɢɑɗɫɡ 

ɟɛɜɌɎɗɑəɔɫ ɔɘɔ Ɏ ɜɌɘɖɌɡ ȬɏɑəɞɝɞɎɌ ɛɚ Ɏɚɐəɧɘ ɜɑɝɟɜɝɌɘ òȬɛɑɗɑ ȸɚɗ- 

ɐɚɎɑɕó ɝɚɓɐɌəɧ ɐɎɌ ɍɌɝɝɑɕəɚɎɧɡ ɟɛɜɌɎɗɑəɔɫ (ȰəɑɝɞɜɚɎɝɖɚɑ ð əɌ ɖɌɜɞɑ 

ɟɛɜɌɎɗɫɑɘɌɫ ɞɑɜɜɔɞɚɜɔɫ ɛɚɖɌɓɌəɌ ɢɔɠɜɚɕ 1, ɔ Ȼɜɟɞɝɖɚ-ȰɟəɌɕɝɖɚɑ ð 

ɞɑɜɜɔɞɚɜɔɫ ɟɖɌɓɌəɌ ɢɔɠɜɌɘɔ 2ï4). Ȼɚɘɔɘɚ ɩɞɚɏɚ, ɛɚɝɞɌəɚɎɗɑəɔɑɘ 

ȻɜɌɎɔɞɑɗɨɝɞɎɌ ȸɚɗɐɚɎɧ Ɏ 2014  ɏɚɐɟ ɝɚɓɐɌəɧ ɍɌɝɝɑɕəɚɎɧɑ ɝɚɎɑɞɧ, ɖɟɐɌ 

Ɏɚɤɗɔ ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɜɑɏɔɚəɌɗɨəɧɡ ɎɗɌɝɞɑɕ, ɢɑəɞɜɌɗɨəɧɡ ɎɑɐɚɘɝɞɎ ɔ 

 
ǘǦǧǱǮǼǦ 1.18.  ʆʩʥʦʚʥʳʝ ʨʝʢʠ ʄʦʣʜʦʚʳ (ʜʣʠʥʦʡ ʙʦʣʝʝ 100 ʢʤ) 

 
 
 
ʆʙʠʛʙʦʡʞ 
ʩʞʣʡ 

ɽʤʡʦʙ, ʣʥ ʈʤʧʲʙʝʵ, ʣʥ2 
 
ʇʚʲʞʞ 
ʨʙʝʞʦʡʞ, 
ʥ 

ʉʙʪʮʧʝ ʇʚʳʞʥ 
ʛʧʝʴ ʛ ʜʧʝʧʛʧʜʧ 
ʦʡʠʧʛʵʸʮ, ʪʫʧʣʙ, 
ʥ3/ʪ ʣʥ3 

 
ʧʚʲʙʸ 

ʛ ʨʩʞʝʞʤʙʮ 
ʪʫʩʙʦʴ 

ʚʙʪʪʞʢʦʙ 
ʧʚʲʙʸ 

ʛ ʨʩʞʝʞʤʙʮ 
ʪʫʩʙʦʴ 

ɼʥʝʩʪʨ 1352 657 72 100 19 070 759 318,00 10,000 

ʈʝʫʪ 286 286 7760 7760 168 5,99 0,189 

ɹʳʢ 155 155 2040 2040 175 1,08 0,034 

ʂʦʛʳʣʥʠʢ 243 125 3910 1380 230 ï ï 
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ǖǮǷǹǳǴǰ 1.22.  

ɼʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 
ʧʦ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ɛɜɚɠɔɗɨəɧɡ ɚɍɥɑɝɞɎɑəəɧɡ ɚɍɦɑɐɔəɑəɔɕ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ əɌ ɘɌɗɧɡ 

ɜɑɖɌɡ ɍɟɐɟɞ ɝɚɓɐɌəɧ ɛɚɐɍɌɝɝɑɕəɚɎɧɑ ɝɚɎɑɞɧ Ɏ ɝɚɝɞɌɎɑ ɘɑɝɞəɧɡ ɎɗɌɝɞɑɕ, 

ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɛɑɖɞɚɜɌɞɌ ɔ əɑɛɜɌɎɔɞɑɗɨɝɞɎɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ. ȹɌ 

ɚɞɐɑɗɨəɧɡ ɘɌɗɧɡ ɜɑɖɌɡ ɞɌɖɔɑ ɝɚɎɑɞɧ ɟɒɑ ɝɚɓɐɌəɧ ɔ ɟɝɛɑɤəɚ ɐɑɕɝɞɎɟɪɞ, 

ɚɛɔɜɌɫɝɨ əɌ ɘɑɝɞəɧɑ ɔəɔɢɔɌɞɔɎɧ. 

ȴɓ ɞɑɜɜɔɞɚɜɔɔ ȸɚɗɐɚɎɧ əɌ ɍɌɝɝɑɕə ȰəɑɝɞɜɌ ɛɜɔɡɚɐɔɞɝɫ 57%,  Ɍ əɌ 

ɍɌɝɝɑɕə ȰɟəɌɫ, ɎɖɗɪɣɌɫ Ȼɜɟɞ, ð 35%  (ɝɌɘ Ȼɜɟɞ ð 24% ɔ ɍɌɝɝɑɕəɧ ɜɑɖ 

ȶɌɏɟɗ ɔ ɋɗɛɟɏ, ɞɑɖɟɥɔɡ Ɏ ȰɟəɌɕ, ð 11%).  ȶ ɍɌɝɝɑɕəɌɘ ɜɑɖ, ɞɑɖɟɥɔɡ əɑɛɚ- 

ɝɜɑɐɝɞɎɑəəɚ Ɏ Ƀɑɜəɚɑ ɘɚɜɑ ɣɑɜɑɓ ɟɖɜɌɔəɝɖɟɪ ɞɑɜɜɔɞɚɜɔɪ, ɚɞəɚɝɔɞɝɫ 6% 

ɞɑɜɜɔɞɚɜɔɔ ȸɚɗɐɚɎɧ. Ȼɜɔ ɩɞɚɘ ɝɜɑɐɔ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɖ (ɜɔɝ. 1.23),  

əɑɝɟɥɔɡ Ɏɚɐɧ Ɏ ȸɚɗɐɚɎɟ, Ȱəɑɝɞɜ ɛɜɔəɚɝɔɞ 78%, Ɍ Ȼɜɟɞ ð 21%. ȴɓ əɔɡ 

3ð5 ɖɘ3 ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ȸɚɗɐɚɎɧ. ɀɚɜɘɔɜɟɪɥɔɑɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ɝɞɜɌəɧ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ɝɚɝɞɌɎɗɫɪɞ ɘɑəɑɑ 1 ɖɘ3 (ɐɚ 10%).  ȸɑɝɞəɧɑ ɛɚɐ- 

ɓɑɘəɧɑ ɜɑɝɟɜɝɧ ɝɚɝɞɌɎɗɫɪɞ 1,1ð1,2  ɖɘ3. 

ȱɝɞɑɝɞɎɑəəɧɑ ɝɖɚɛɗɑəɔɫ Ɏɚɐɧ ɓɌəɔɘɌɪɞ Ɏ ɜɑɝɛɟɍɗɔɖɑ Ɏɝɑɏɚ 62,2  ɖɘ2 

ɝ ɚɍɦɑɘɚɘ 200ð220  ɘɗə ɘ3. ȱɥɑ ɛɜɔɘɑɜəɚ 250  ɖɘ2 ɛɜɔɡɚɐɔɞɝɫ əɌ ɔɝ- 

ɖɟɝɝɞɎɑəəɧɑ ɛɜɟɐɧ ɔ ɎɚɐɚɡɜɌəɔɗɔɥɌ, Ɏ ɖɚɞɚɜɧɡ ɝɚɐɑɜɒɔɞɝɫ ɚɖɚɗɚ 

800  ɘɗə ɘ3 Ɏɚɐɧ. Ȯɝɫ ɎɚɐəɌɫ ɛɗɚɥɌɐɨ ɓɌəɔɘɌɑɞ ɚɖɚɗɚ 1% ɞɑɜɜɔɞɚɜɔɔ. 

ȯɚɐɚɎɚɕ ɝɞɚɖ ɼʥʝʩʪʨʘ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɑɞ 10 ɖɘ3. Ȱɗɫ ȰəɑɝɞɜɌ ɡɌ- 

ɜɌɖɞɑɜəɧ ɗɑɞəɔɑ ɛɌɎɚɐɖɔ. Ȼɚɝɖɚɗɨɖɟ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌ ɜɑɖɑ ɝɚɚɜɟ- 

ɒɑəɧ ɞɜɔ ɛɗɚɞɔəɧ ɏɔɐɜɚɩɗɑɖɞɜɚɝɞɌəɢɔɕ ɝ ɎɚɐɚɡɜɌəɔɗɔɥɌɘɔ, ɛɜɔ 

ɛɜɌɎɔɗɨəɚɘ ɟɛɜɌɎɗɑəɔɔ ɚəɔ ɝɛɚɝɚɍəɧ ɝɏɗɌɒɔɎɌɞɨ ɛɌɎɚɐɖɔ, ɚɐəɌɖɚ ɩɞɚ 
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ǖǮǷǹǳǴǰ 1.23.  

ɹʘʩʩʝʡʥʳ ʦʩʥʦʚʥʳʭ 
ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ 

1 ς ͔͚͋͊ͫͫͤ ˽ͪͯͭ͊Τ   
2 ς ͔͚͋͊ͫͫͤ ˨͔ͤͫͭͪ͊Τ 
3 ς ͣ ͍ͦ͒͊ͫ͊͟͡Ύ ;͊ͫͭΈ 
͔͚͋͊ͫͫͤ͊ ˨ͯͤ͊ΎΣ 
͘ ͊ ͙ͫ͟͡Ό;͔͙͔ͤͣ 
͔͚͋͊ͫͫͤ͊ ˽ ͪͯͭ͊Τ 

4 ς ͋ ͔͚͊ͫͫͤ· ͪ ͔͟Σ 
͍ͨ͊͒͊Ό΅͙ͻ     
 ͍̉ ͔͔ͪͤͦ ͣ ͔ͦͪ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɛɜɚɔɝɡɚɐɔɞ əɑ ɎɝɑɏɐɌ ɔ ɛɚɝɗɑɐəɔɑ ɝɑɜɨɑɓəɧɑ əɌɎɚɐəɑəɔɫ əɌ Ȱəɑɝɞɜɑ 

əɌɍɗɪɐɌɗɔɝɨ Ɏ 2008  ɔ 2010  ɏɚɐɌɡ. ȿɥɑɜɍ ɚɞ əɌɎɚɐəɑəɔɫ 2008  ɏɚɐɌ ɝɚ- 

ɝɞɌɎɔɗ ɚɖɚɗɚ 120  ɘɗə ɐɚɗɗɌɜɚɎ. 
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ɛɑɜɝɛɑɖɞɔɎɑ? 
 
 

1.2.2.  ǐǖǹǉǔǈǔǖǔǘ ǈǔǪȁ ǈ ǕǖǎǖǔǪǋ 

Ⱦɜɔ ɣɑɞɎɑɜɞɔ ɛɚɎɑɜɡəɚɝɞɔ ɓɑɘəɚɏɚ ɤɌɜɌ ɛɚɖɜɧɞɚ Ɏɚɐɚɕ. Ȯɚɐəɟɪ 

ɚɍɚɗɚɣɖɟ ȳɑɘɗɔ əɌɓɧɎɌɪɞ ɏɔɐɜɚɝɠɑɜɚɕ. ȯɔɐɜɚɝɠɑɜɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɝɚɎɚɖɟɛəɚɝɞɨ Ɏɝɑɡ Ɏɚɐ ɓɑɘəɚɏɚ ɤɌɜɌ ð ɛɚɎɑɜɡəɚɝɞəɧɡ, ɛɚɐɓɑɘəɧɡ, Ɏɚɐ 

ɗɑɐəɔɖɚɎ ɔ ɝəɑɏɚɎɚɏɚ ɛɚɖɜɚɎɌ. Ȯ ɝɚɝɞɌɎ ɏɔɐɜɚɝɠɑɜɧ Ɏɡɚɐɔɞ ɎɚɐɌ, ɝɚɐɑɜ- 

ɒɌɥɌɫɝɫ Ɏ Ɍɞɘɚɝɠɑɜɑ, ɖɚɞɚɜɌɫ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɍɥɑɘ ɖɜɟɏɚɎɚɜɚɞɑ 

Ɏɚɐ. ȺɝəɚɎəɧɘɔ ɩɗɑɘɑəɞɌɘɔ ɏɔɐɜɚɝɠɑɜɧ ɫɎɗɫɪɞɝɫ ɚɍɦɑɖɞɧ, ɏɐɑ ɝɚɝɜɑ- 

ɐɚɞɚɣɑəɌ ɎɚɐɌ (ɚɖɑɌə, ɘɚɜɑ, ɚɓɑɜɚ, ɜɑɖɌ, ɎɚɐɚɡɜɌəɔɗɔɥɑ, ɛɜɟɐ, ɍɚɗɚɞɚ, 

ɖɌəɌɗ, Ɏɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ). 

ȶɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ Ɏ ɛɜɔɜɚɐɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ əɑɛɜɑɜɧɎəɧɕ ɛɜɚ- 

ɢɑɝɝ ɛɑɜɑɘɑɥɑəɔɫ Ɏɚɐɧ əɌ ȳɑɘɗɑ (Ɏ Ɍɞɘɚɝɠɑɜɑ, ɏɔɐɜɚɝɠɑɜɑ ɔ ɓɑɘəɚɕ 

ɖɚɜɑ), ɝɚɛɜɚɎɚɒɐɌɪɥɔɕɝɫ ɑɑ ɠɌɓɚɎɧɘɔ ɛɜɑɎɜɌɥɑəɔɫɘɔ ɔ ɔɘɑɪɥɔɕ ɍɚ- 

ɗɑɑ ɔɗɔ ɘɑəɑɑ ɎɧɜɌɒɑəəɧɕ ɢɔɖɗɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ. Ⱥə ɫɎɗɫɑɞɝɫ ɝɌɘɧɘ 

ɓəɌɣɔɞɑɗɨəɧɘ ɛɚ ɛɑɜɑəɚɝɔɘɧɘ ɘɌɝɝɌɘ ɔ ɛɚ ɓɌɞɜɌɞɌɘ ɩəɑɜɏɔɔ ɖɜɟɏɚ- 

Ɏɚɜɚɞɚɘ əɌ ȳɑɘɗɑ ɔ ɎɖɗɪɣɌɑɞ ɔɝɛɌɜɑəɔɑ Ɏɚɐɧ ɝ Ɏɚɐəɚɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɘɔɜɚɎɚɏɚ ɚɖɑɌəɌ ɔ ɝɟɤɔ, ɛɑɜɑəɚɝ Ɏɚɐɫəɧɡ ɛɌɜɚɎ Ɏɚɓɐɟɤəɧɘɔ ɞɑɣɑəɔɫ- 

ɘɔ, ɖɚəɐɑəɝɌɢɔɪ ɔ ɎɚɓɎɜɌɞ Ɏɚɐɧ Ɏ Ɏɔɐɑ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ Ɏ ɚɖɑɌə 

(ɘɌɗɧɕ, ɔɗɔ ɚɖɑɌəɔɣɑɝɖɔɕ, ɖɜɟɏɚɎɚɜɚɞ) ɔɗɔ əɌ ɝɟɤɟ, ɏɐɑ ɣɌɝɞɨ ɑɑ ɝɞɑɖɌɑɞ 

ɣɑɜɑɓ ɜɑɖɔ ɚɍɜɌɞəɚ Ɏ ɚɖɑɌə (ɍɚɗɨɤɚɕ ɖɜɟɏɚɎɚɜɚɞ). 

ȼɌɓɗɔɣɌɪɞ ɘɑɝɞəɧɕ, ɔɗɔ ɎəɟɞɜɔɘɌɞɑɜɔɖɚɎɧɕ, ɖɜɟɏɚɎɚɜɚɞ, ɛɜɔ ɖɚɞɚ- 

ɜɚɘ ɛɜɔəɔɘɌɑɞɝɫ Ɏɚ ɎəɔɘɌəɔɑ ɎɚɐɌ, ɔɝɛɌɜɔɎɤɌɫɝɫ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɝɟɤɔ 

ɔ ɎəɚɎɨ ɎɧɛɌɎɤɌɫ əɌ ɝɟɤɟ Ɏ Ɏɔɐɑ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ. ȽɚɎɚɖɟɛəɚɝɞɨ 
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ɎɓɌɔɘɚɝɎɫɓɌəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɖɚɞɚɜɌɫ ɝɚɝɞɌɎɗɫɑɞ ɓɌɘɖəɟɞɧɕ ɖɜɟɏɚɚɍɚ- 

ɜɚɞ Ɏɚɐɧ Ɏ ɞɑɣɑəɔɑ ɚɛɜɑɐɑɗɑəəɚɏɚ ɛɜɚɘɑɒɟɞɖɌ Ɏɜɑɘɑəɔ, əɌɓɧɎɌɪɞ ɏɔɐ- 

ɜɚɗɚɏɔɣɑɝɖɔɘ ɢɔɖɗɚɘ. 

ȰɎɔɒɟɥɑɕ ɝɔɗɚɕ ɏɗɚɍɌɗɨəɚɏɚ ɖɜɟɏɚɎɚɜɚɞɌ Ɏɚɐɧ əɌ ȳɑɘɗɑ ɫɎɗɫɑɞ- 

ɝɫ ɝɚɗəɑɣəɌɫ ɩəɑɜɏɔɫ ɔ ɝɔɗɌ ɞɫɒɑɝɞɔ. Ⱥɖɚɗɚ ɞɜɑɞɔ Ɏɝɑɕ ɛɚɝɞɟɛɌɪɥɑɕ 

əɌ ȳɑɘɗɪ ɝɚɗəɑɣəɚɕ ɩəɑɜɏɔɔ ɓɌɞɜɌɣɔɎɌɑɞɝɫ əɌ ɛɜɔɎɑɐɑəɔɑ Ɏ ɐɎɔɒɑəɔɑ 

ɖɜɟɏɚɎɚɜɚɞɌ Ɏɚɐɧ. Ƚ ɛɚɏɗɚɥɑəɔɑɘ (Ɏɧɐɑɗɑəɔɑɘ) ɞɑɛɗɌ ɛɜɚɔɝɡɚɐɔɞ ɔɝɛɌ- 

ɜɑəɔɑ, ɖɚəɐɑəɝɌɢɔɫ Ɏɚɐɫəɧɡ ɛɌɜɚɎ, ɞɌɫəɔɑ, ɓɌɘɑɜɓɌəɔɑ ɔ ɐɜɟɏɔɑ ɠɌɓɚɎɧɑ 

ɛɑɜɑɡɚɐɧ Ɏɚɐɧ. Ȼɚɐ Ɏɗɔɫəɔɑɘ ɝɔɗɧ ɞɫɒɑɝɞɔ ɛɜɚɔɝɡɚɐɔɞ ɎɧɛɌɐɑəɔɑ Ɍɞ- 

ɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ, ɐɎɔɒɑəɔɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɖɚɞɚɜɚɑ 

ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɎɧɜɌɍɚɞɖɔ ɩəɑɜɏɔɔ (ɏɔɐɜɚɩəɑɜɏɑɞɔɖɌ). 

ȶɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ, ɚɝɚɍɑəəɚ ɛɚɎɑɜɡəɚɝɞəɧɕ ɔ ɛɚɐɓɑɘəɧɕ ɝɞɚɖ əɌ 

ɝɟɤɑ, ɚɛɜɑɐɑɗɫɑɞ ɏɔɐɜɚɏɑəəɟɪ ɘɔɏɜɌɢɔɪ ɎɑɥɑɝɞɎ, ɖɚɞɚɜɌɫ ɛɚɘɔɘɚ 

ɛɑɜɑəɚɝɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɛɜɚɢɑɝɝɌɘɔ ɜɌɝɞɎɚɜɑəɔɫ, ɖɜɔɝɞɌɗɗɔɓɌɢɔɔ, 

ɚɝɌɒɐɑəɔɫ ɔ ɔɚəəɚɏɚ ɚɍɘɑəɌ, ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɜɑ- 

Ɍɖɢɔɫɘɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝ ɖɜɟɏɚɎɚɜɚɞɚɘ Ɏɚɐɧ, ɎɧɓɧɎɌɑɘɧɘ ɛɚɞɚɖɚɘ 

ɝɚɗəɑɣəɚɕ ɩəɑɜɏɔɔ, ɝɎɫɓɌəɧ ɖɜɟɏɚɎɚɜɚɞɧ ɘəɚɏɔɡ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑə- 

ɞɚɎ ɔ ɔɡ ɝɚɑɐɔəɑəɔɕ. Ȯ ɍɚɗɨɤɚɘ ɖɜɟɏɚɎɚɜɚɞɑ Ɏɚɐɧ ɓɌɘɑɞəɚɑ ɟɣɌɝɞɔɑ 

ɛɜɔəɔɘɌɪɞ ɒɔɎɧɑ ɚɜɏɌəɔɓɘɧ, ɩɖɚɝɔɝɞɑɘɧ. ȼɌɝɞɑəɔɫ ɛɑɜɑɡɎɌɞɧɎɌɪɞ 

ɣɌɝɞɨ ɚɝɌɐɖɚɎ ɔ ɝɛɚɝɚɍɝɞɎɟɪɞ ɔɝɛɌɜɑəɔɪ ɎɗɌɏɔ ɐɚ ɞɚɏɚ, ɖɌɖ ɚəɌ ɛɚɛɌɐɑɞ 

əɌ ɓɑɘɗɪ. ȻɚɣɎɑəəɌɫ ɎɗɌɏɌ ɎɝɌɝɧɎɌɑɞɝɫ ɖɚɜəɫɘɔ ɜɌɝɞɑəɔɕ, ɟɣɌɝɞɎɟɑɞ Ɏ 

ɚɍɘɑəɑ ɎɑɥɑɝɞɎ ɔ ɓɌɞɑɘ ɔɝɛɌɜɫɑɞɝɫ ɔɓ ɗɔɝɞɨɑɎ (ɞɜɌəɝɛɔɜɌɢɔɫ). Ȯɘɑɝɞɑ 

ɝ ɔɝɛɌɜɑəɔɑɘ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɛɚɣɎɧ ɞɜɌəɝɛɔɜɌɢɔɫ ɝɚɝɞɌɎɗɫɑɞ ɝɟɘɘɌɜəɚɑ 

ɔɝɛɌɜɑəɔɑ, ɔɗɔ ɩɎɌɛɚɞɜɌəɝɛɔɜɌɢɔɪ. ȿɜɚɎɑəɨ ɛɑɜɑɡɎɌɞɌ ɔ ɞɜɌəɝɛɔɜɌɢɔɔ 

ɝɚɝɞɌɎɗɫɑɞ ɍɚɗɑɑ 40%  ɚɍɦɑɘɌ ɔɝɛɌɜɑəɔɫ əɌ ɝɟɤɑ. 

ȶɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɚɐəɧɘ ɍɌɗɌəɝɚɘ. ȶɚɗɔɣɑɝɞɎɑə- 

əɧɑ ɚɢɑəɖɔ ɝɚɐɑɜɒɌəɔɫ Ɏɚɐɧ Ɏ òɜɑɓɑɜɎɟɌɜɌɡó (ɚɖɑɌəɧ, ɗɑɐəɔɖɔ ɔ ɐɜ.), 

Ɍ ɞɌɖɒɑ ɛɚɞɚɖɚɎ Ɏɚɐɧ, ɎɚɎɗɑɣɑəəɧɡ Ɏ ɏɗɚɍɌɗɨəɧɕ ɖɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ, ɛɜɑɐ- 

ɝɞɌɎɗɑəəɧɑ Ɏ ɜɌɓɗɔɣəɧɡ ɔɝɞɚɣəɔɖɌɡ, ɚɞɗɔɣɌɪɞɝɫ (Ɏ ɞɌɍɗ. 1.19  ɛɜɔɎɑ- 

ɐɑəɧ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɓɌɛɌɝɚɎ Ɏɚɐɧ Ɏ ɛɜɔɜɚɐəɧɡ ɚɍɦɑɖɞɌɡ). 

ȹɌ ɜɔɝ. 1.24  ɛɜɔɎɑɐɑəɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɚɞɚɖɚɎ ɏɗɚɍɌɗɨəɚɏɚ ɖɜɟɏɚ- 

ɎɚɜɚɞɌ Ɏɚɐɧ. ȽɚɛɚɝɞɌɎɗɫɫ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɛɚɞɚɖɚɎ Ɏɚɐɧ, Ɏɖɗɪ- 

ɣɑəəɧɡ Ɏ ɖɜɟɏɚɎɚɜɚɞ, ɘɚɒəɚ ɚɞɘɑɞɔɞɨ əɑɝɖɚɗɨɖɚ ɑɏɚ ɚɝɚɍɑəəɚɝɞɑɕ. 

ȺɖɑɌə ɞɑɜɫɑɞ ɔɓ-ɓɌ ɔɝɛɌɜɑəɔɫ ɍɚɗɨɤɑ Ɏɚɐɧ, ɣɑɘ ɛɚɗɟɣɌɑɞ ɝ ɚɝɌɐɖɌɘɔ. 

ȭɌɗɌəɝ Ɏɚɐɧ Ɏ ȸɔɜɚɎɚɘ ɚɖɑɌəɑ ɛɚɐɐɑɜɒɔɎɌɑɞɝɫ ɓɌ ɝɣɑɞ ɑɑ ɛɚɝɞɟɛɗɑəɔɫ 

ɝ ɜɑɣəɧɘ ɝɞɚɖɚɘ. ȼɌɓəɔɢɌ Ɏ ɎɑɗɔɣɔəɌɡ ɔɝɛɌɜɑəɔɫ ɔ ɚɝɌɐɖɚɎ əɌ ɛɚɎɑɜɡ- 

əɚɝɞɔ ȸɔɜɚɎɚɏɚ ɚɖɑɌəɌ ɝɚɝɞɌɎɗɫɑɞ 47 ɞɧɝ. ɖɘ3 Ɏɚɐɧ Ɏ ɏɚɐ. ɉɞɚɞ ɒɑ ɚɍɦɑɘ 

Ɏɚɐɧ ɑɒɑɏɚɐəɚ ɎɚɓɎɜɌɥɌɑɞɝɫ Ɏ ɚɖɑɌə ɝ ɜɑɣəɧɘ (41,7  ɞɧɝ. ɖɘ3), ɛɚɐɓɑɘ- 

əɧɘ, əɑ ɐɜɑəɔɜɟɑɘɧɘ (2,2  ɞɧɝ. ɖɘ3) ɝɞɚɖɚɘ ɔ Ɏ Ɏɔɐɑ ɗɑɐəɔɖɚɎɚɏɚ ɝɞɚɖɌ 

(3,0  ɞɧɝ. ɖɘ3) Ɏ Ɏɔɐɑ ɌɕɝɍɑɜɏɚɎ ɔ ɞɌɗɧɡ Ɏɚɐ. ȹɌ ɝɟɤɑ əɌɍɗɪɐɌɑɞɝɫ ɛɜɚ- 

ɞɔɎɚɛɚɗɚɒəɌɫ ɝɔɞɟɌɢɔɫ. ȳəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ɚɝɌɐɖɚɎ, ɛɚɐɐɑɜɒɔɎɌɪɥɔɡ 

ɩɖɚɝɔɝɞɑɘɧ ɝɟɤɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɍɚɗɨɤɔəɝɞɎɚ Ɍɏɜɚɩɖɚɝɔɝɞɑɘ, ɛɜɚɔɓɎɚɐɫ- 

ɥɔɡ ɛɔɥɟ ɐɗɫ ɣɑɗɚɎɑɖɌ, ɝɚɝɞɚɔɞ ɔɓ Ɏɚɐɧ, ɔɝɛɌɜɑəəɚɕ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɚɖɑɌ- 

əɌ. Ȯ ɘɌɞɑɜɔɖɚɎɚɘ ɓɎɑəɑ ɑɒɑɏɚɐəɚ ɟɣɌɝɞɎɟɑɞ 72  ɞɧɝ. ɖɘ3 Ɏɚɐɧ, ɜɌɎəɧɑ Ɏɑ- 

ɗɔɣɔəɑ ɔɝɛɌɜɑəɔɫ ɝ ɛɚɎɑɜɡəɚɝɞɔ Ɏɚɐ ɝɟɤɔ. ȴɓ ɖɚɞɚɜɧɡ ɚɖɚɗɚ 30  ɞɧɝ. ɖɘ3 

(42%) ɛɜɔɡɚɐɔɞɝɫ əɌ ɞɜɌəɝɛɔɜɌɢɔɪ ɜɌɝɞɔɞɑɗɨəɧɘ ɛɚɖɜɚɎɚɘ. 

ȼɌɓəɚɝɞɨ ɘɑɒɐɟ ɏɚɐɚɎɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɚɝɌɐɖɚɎ ɔ ɛɚɎɑɜɡəɚɝɞəɧɘ 

ɝɞɚɖɚɘ ɝɚɝɞɌɎɗɫɑɞ ɛɚɝɞɟɛɗɑəɔɑ Ɏɚɐɧ Ɏ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ. Ȯɚ ɘəɚɏɔɡ ɚɍ- 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 49 
 

 

ǘǦǧǱǮǼǦ 1.19.  ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʧʘʩʦʚ ʚʦʜʳ ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ 
 

 
ɻʧʝʦʴʢ ʩʞʪʬʩʪ ʇʚʳʞʥ ʛʧʝʴ, ʣʥ3  ɽʧʤʸ ʧʫ ʠʙʨʙʪʧʛ 

ʨʩʞʪʦʧʢ ʛʧʝʴ, % 

 
 
 
ɽʧʤʸ ʧʫ ʧʚʲʡʮ 
ʠʙʨʙʪʧʛ ʛʧʝʴ, % 

 

ʆʢʝʘʥʳ, ʤʦʨʷ ʠ ʟʘʣʠʚʳ 1 338 000 000 ï 96,5 

ʃʝʜʥʠʢʠ ʠ ʧʦʩʪʦʷʥʥʳʡ ʩʥʝʛʦʚʦʡ ʧʦʢʨʦʚ 24 064 000 68,7 1,74 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʚʩʝʛʦ 23 400 000 ï 1,69 

ʀʟ ʥʠʭ:  ʧʨʝʩʥʳʝ 10 530 000 30,1 0,76 
ʩʦʣʝʥʳʝ 12 870 000 ï 0,93 

ʇʦʯʚʝʥʥʘʷ ʚʣʘʛʘ 16 500 0,05 0,001 

ʇʝʨʚʳʡ ʣʝʜ ʠ ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ 300 000 0,86 0,022 

ʆʟʝʨʘ, ʚʩʝʛʦ 176 400 ï 0,013 

ʀʟ ʥʠʭ:   ʧʨʝʩʥʳʝ 91 000 0,26 0,007 
ʩʦʣʝʥʳʝ 85 400 ï 0,006 

ɸʪʤʦʩʬʝʨʘ 12 900 0,04 0,001 

ɹʦʣʦʪʘ 11 470 0,03 0,0008 

ʈʝʢʠ 2120 0,006 0,0002 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʚʦʜʘ 1120 0,003 0,0001 

 

 

ɗɌɝɞɫɡ ɓɌɛɌɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɔɝɞɚɥɌɪɞɝɫ ɓɌ ɝɣɑɞ ɛɜɑɎɧɤɑəɔɫ ɓɌɍɚɜɌ 

Ɏɚɐɧ əɌ ɡɚɓɫɕɝɞɎɑəəɟɪ ɐɑɫɞɑɗɨəɚɝɞɨ əɌɐ ɑɑ ɛɚɝɞɟɛɗɑəɔɑɘ. 

Ȼɚɝɞɟɛɗɑəɔɑ ɛɜɑɝəɧɡ Ɏɚɐ ɝ ɜɑɣəɧɘ ɝɞɚɖɚɘ Ɏ ȸɔɜɚɎɚɕ ɚɖɑɌə c Ȭɓɔ- 

Ɍɞɝɖɚɏɚ ɖɚəɞɔəɑəɞɌ ɝɚɝɞɌɎɗɫɑɞ 30,8%,  Ɋɒəɚɕ Ȭɘɑɜɔɖɔ ð 25,1 , ȽɑɎɑɜəɚɕ 

Ȭɘɑɜɔɖɔ ð 17,5,  Ȭɠɜɔɖɔ ð 9,8,  ȱɎɜɚɛɧ ð 6,9  ɔ ȬɎɝɞɜɌɗɔɔ ð 5,1%.  ȱɎɜɚɛɌ, 

əɌ ɞɑɜɜɔɞɚɜɔɔ ɖɚɞɚɜɚɕ ɜɌɝɛɚɗɚɒɑəɧ ɔəɐɟɝɞɜɔɌɗɨəɚ ɜɌɓɎɔɞɧɑ ɝɞɜɌəɧ, 
 
 

 

ǖǮǷǹǳǴǰ 1.24.  

ʂʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ (PhysioGeography, 2012) 



50 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

əɑ ɚɞəɚɝɔɞɝɫ ɖ ɖɚəɞɔəɑəɞɌɘ, ɏɐɑ ɠɚɜɘɔɜɟɑɞɝɫ əɌɔɍɚɗɨɤɔɕ ɚɍɦɑɘ ɘɔ- 

ɜɚɎɚɏɚ ɍɌɗɌəɝɌ ɛɜɑɝəɚɎɚɐəɚɏɚ ɝɞɚɖɌ. ȳəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ȱɎɜɚɛɧ ð ɩɞɚ 

ɜɌɕɚəɧ ɝ ɚɝɌɐɖɌɘɔ ɘɑəɑɑ 400  ɘɘ/ɏɚɐ. ȹɌ Ɏɑɗɔɣɔəɟ ɛɚɎɑɜɡəɚɝɞəɚɏɚ 

ɝɞɚɖɌ ȱɎɜɚɛɧ, ɖɜɚɘɑ ɑɝɞɑɝɞɎɑəəɧɡ ɠɌɖɞɚɜɚɎ, ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ 

ɚɖɌɓɧɎɌɑɞ ɍɑɓɎɚɓɎɜɌɞəɚɑ ɔɓɦɫɞɔɑ Ɏɚɐɧ əɌ əɟɒɐɧ ɛɜɚɔɓɎɚɐɝɞɎɌ ð ɚɖɚɗɚ 

500  ɖɘ3/ɏɚɐ, ɔɗɔ ɛɚɣɞɔ 20%  ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɝɞɚɖɌ. ȹɌ ɖɜɟɛəɑɕɤɔɡ ɜɑ- 

ɖɌɡ ȱɎɜɚɛɧ ɝɚɓɐɌəɧ ɎɚɐɚɡɜɌəɔɗɔɥɌ, Ɏ ɖɚɞɚɜɧɡ ɓɌɐɑɜɒɔɎɌɑɞɝɫ ɐɚ 10%  

ɑɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȽɟɘɘɌɜəɧɕ ɜɑɣəɚɕ ɝɞɚɖ ɝ ɑɑ ɞɑɜɜɔɞɚɜɔɔ Ɏ ɜɌɓəɧɑ 

ɛɚ Ɏɚɐəɚɝɞɔ ɏɚɐɧ ɖɚɗɑɍɗɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 2410 ð3800  ɖɘ3. 

ȮɌɒəɟɪ ɜɚɗɨ Ɏ ɖɜɟɏɚɎɚɜɚɞɑ Ɏɚɐɧ ɔɏɜɌɪɞ ɗɑɐəɔɖɔ, ɖɚɞɚɜɧɑ ɐɌɪɞ 

ɚɖɚɗɚ 7% ɚɍɥɑɏɚ ɝɞɚɖɌ, ɛɚɝɞɟɛɌɪɥɑɏɚ Ɏ ȸɔɜɚɎɚɕ ɚɖɑɌə ɝ ɞɑɜɜɔɞɚɜɔɔ 

ɝɟɤɔ. 

ȿɣɌɝɞɔɑ ɚɗɑɐɑəɑɗɧɡ ɏɚɜəɧɡ ɘɌɝɝɔɎɚɎ Ɏ ɖɜɟɏɚɎɚɜɚɞɑ ɘɑəɑɑ ɎɧɜɌɒɑ- 

əɚ. Ⱥəɔ Ɍɖɖɟɘɟɗɔɜɟɪɞ Ɍɞɘɚɝɠɑɜəɧɑ ɚɝɌɐɖɔ Ɏ Ɏɔɐɑ ɗɑɐɫəɚɏɚ ɔ ɝəɑɒəɚɏɚ 

ɛɚɖɜɚɎɚɎ, ɖɚɞɚɜɧɕ ɠɚɜɘɔɜɟɑɞ ɝɞɚɖ ɏɚɜəɧɡ ɜɑɖ. 

ȶɌɖ ɟɒɑ ɚɞɘɑɣɌɗɚɝɨ, ɖɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɝɗɚɒəɧɘɔ 

ɔ ɘəɚɏɚɚɍɜɌɓəɧɘɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ. Ƚ ɛɚɎɑɜɡəɚɝɞɔ 

ɚɖɑɌəɌ ɔɝɛɌɜɫɑɞɝɫ ɑɒɑɏɚɐəɚ ɚɏɜɚɘəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɛɜɔɣɔəɚɕ ɔɓɘɑəɑəɔɫ ɑɑ ɔɓɚɞɚɛəɚɏɚ ɝɚɝɞɌɎɌ: ɚəɌ ɝɞɌəɚɎɔɞɝɫ ɍɑɐəɑɑ ɞɫ- 

ɒɑɗɧɘ Ɏɚɐɚɜɚɐɚɘ (ɐɑɕɞɑɜɔɑɘ ɔ ɞɜɔɞɔɑɘ) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɖɑɌəɔɣɑɝɖɚɕ 

Ɏɚɐɚɕ (Ɏ ɜɑɓɟɗɨɞɌɞɑ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ ɔɓɚɞɚɛɚɎ ɎɚɐɚɜɚɐɌ ɛɜɔ ɔɝɛɌɜɑ- 

əɔɔ). ȸɑɒɐɟ ɛɚɎɑɜɡəɚɝɞəɧɘ ɝɗɚɑɘ Ɏɚɐɧ ɚɖɑɌəɌ ɔ ɘɌɝɝɚɕ Ɏɚɐɧ ɍɚɗɑɑ 

ɏɗɟɍɚɖɔɡ ɑɏɚ ɓɚə ɝɟɥɑɝɞɎɟɑɞ ɝɎɚɕ ɜɑɏɟɗɫɜəɧɕ, ɟɝɞɌəɚɎɔɎɤɔɕɝɫ ɚɍɘɑə. 

ȸɑɒɐɟ ɛɌɜɌɘɔ Ɏɚɐɧ ɔ Ɏɚɐɚɕ Ɍɞɘɚɝɠɑɜɧ ɔ ɎɚɐɚɑɘɚɎ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ 

ɗɚɖɌɗɨəɧɑ Ɏɜɑɘɑəəɧɑ ɜɌɎəɚɎɑɝɔɫ. ȻɌɜɧ Ɏɚɐɧ Ɏ Ɍɞɘɚɝɠɑɜɑ ɖɚəɐɑəɝɔɜɟ- 

ɪɞɝɫ, ɓɌɡɎɌɞɧɎɌɫ ɏɌɓɧ ɔ ɛɜɔɘɑɝɔ, ɝɚɐɑɜɒɌɥɔɑɝɫ Ɏ Ɍɞɘɚɝɠɑɜɑ, Ɍ ɓɌɞɑɘ 

Ɏ Ɏɔɐɑ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ ɎɧɛɌɐɌɪɞ əɌ ɝɟɤɟ. ɃɌɝɞɨ Ɏɚɐɧ ɛɜɔ ɩɞɚɘ 

Ɏɡɚɐɔɞ Ɏ ɡɔɘɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ, ɐɜɟɏɌɫ Ɏ Ɏɔɐɑ ɖɜɔɝɞɌɗɗɚɏɔɐɜɌɞəɚɕ, 

ɝɚɜɍɔɜɚɎɌəəɚɕ ɔ ɐɜɟɏɔɡ ɠɚɜɘ ɝɎɫɓɧɎɌɑɞɝɫ ɜɧɡɗɧɘɔ ɚɝɌɐɖɌɘɔ ɓɑɘəɚɕ 

ɖɚɜɧ ɔ əɌɐɚɗɏɚ ɚɝɞɌɎɗɫɑɞ ɚɝəɚɎəɚɕ ɢɔɖɗ. 

ȺɝɌɐɚɣəɧɑ ɛɚɜɚɐɧ Ɏ ɛɜɚɢɑɝɝɑ ɛɑɜɑɘɑɥɑəɔɫ Ɏ ɏɗɟɍɨ ȳɑɘɗɔ ɛɚɐ Ɏɗɔɫ- 

əɔɑɘ ɐɌɎɗɑəɔɫ ɔ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɜɫɪɞ Ɏɚɐɟ, ɖɚɞɚɜɌɫ ɛɚɐəɔɘɌɑɞɝɫ ɎɎɑɜɡ 

ɔ ɛɚɫɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɏɚɜɫɣɔɡ ɔɝɞɚɣəɔɖɚɎ ɔɗɔ ɛɗɌɝɞɚɎɧɡ Ɏɚɐ əɌ ɛɚɎɑɜɡ- 

əɚɝɞɔ ȳɑɘɗɔ ɔɗɔ ɎɧɍɜɌɝɧɎɌɑɞɝɫ ɝ ɛɌɜɌɘɔ ɛɜɔ ɎɟɗɖɌəɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨ- 

əɚɝɞɔ Ɏɘɑɝɞɑ ɝ əɑɖɚɞɚɜɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɪɎɑəɔɗɨəɧɡ (ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ, 

ɚɍɜɌɓɟɪɥɔɑɝɫ ɔɓ ɖɔɝɗɚɜɚɐɌ ɔ ɎɚɐɚɜɚɐɌ, Ɏɧɐɑɗɫɪɥɑɏɚɝɫ ɔɓ ɘɌɏɘɧ, ɔ 

ɎɛɑɜɎɧɑ ɎɝɞɟɛɌɪɥɔɑ Ɏ ɖɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ) Ɏɚɐ. ȰɜɟɏɌɫ ɒɑ, ɚɝəɚɎəɌɫ ɘɌɝɝɌ 

Ɏɚɐɧ, ɔɓɎɗɑɖɌɫ ɜɌɝɞɎɚɜɔɘɧɑ ɝɚɑɐɔəɑəɔɫ ɔɓ ɛɚɜɚɐ ɗɔɞɚɝɠɑɜɧ, ɜɌɓɜɟ- 

ɤɌɫ ɔɡ, ɝɞɑɖɌɑɞ ɜɑɖɌɘɔ ɚɍɜɌɞəɚ Ɏ ɚɖɑɌə. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɛɜɚɢɑɝɝɌ 

ɝɚɗɑɎɚɕ ɝɚɝɞɌɎ ɚɖɑɌəɌ ɛɚɝɞɑɛɑəəɚ ɔɓɘɑəɫɑɞɝɫ. Ɂɔɘɔɣɑɝɖɔɑ ɩɗɑɘɑəɞɧ, 

ɚɍɜɌɓɟɪɥɔɑ ɗɑɏɖɚɜɌɝɞɎɚɜɔɘɧɑ ɝɚɑɐɔəɑəɔɫ, əɌɖɌɛɗɔɎɌɪɞɝɫ Ɏ ɘɚɜɝɖɚɕ 

Ɏɚɐɑ. ȾɜɟɐəɚɜɌɝɞɎɚɜɔɘɧɑ ɝɚɑɐɔəɑəɔɫ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ ɚɝɌɒɐɌ- 

ɪɞɝɫ əɌ ɐəɚ ɚɖɑɌəɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɞɐɑɗɨəɧɑ ɢɔɖɗɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɝɗɌɏɌɪɥɔɑ ɚɍ- 

ɥɔɕ ɖɜɟɏɚɎɚɜɚɞ Ɏɚɐɧ əɌ ȳɑɘɗɑ, əɑ ɫɎɗɫɪɞɝɫ ɛɚɗəɚɝɞɨɪ ɚɍɜɌɞɔɘɧɘɔ. 

ɃɌɝɞɨ ɎɑɥɑɝɞɎɌ Ɏ ɛɚɎɞɚɜɫɪɥɔɡɝɫ ɢɔɖɗɔɣəɧɡ ɛɜɚɢɑɝɝɌɡ ɜɌɝɝɑɔɎɌɑɞɝɫ 

(ɜɌɓɍɌɎɗɫɑɞɝɫ) ɔ ɎɖɗɪɣɌɑɞɝɫ Ɏ ɗɚɖɌɗɨəɧɑ ɖɜɟɏɚɎɚɜɚɞɧ ɔɗɔ ɓɌɐɑɜɒɔɎɌ- 

ɑɞɝɫ (ɠɔɖɝɔɜɟɑɞɝɫ). 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 51 
 

 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɏɔɐɜɚɗɚɏɔɣɑɝɖɚɏɚ ɢɔɖɗɌ ɘɚɒəɚ ɟɝɗɚɎəɚ ɚɢɑ- 

əɔɞɨ ɛɚ ɞɚɘɟ Ɏɜɑɘɑəɔ, ɖɚɞɚɜɚɑ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ Ɏɝɫ ɘɌɝɝɌ 

Ɏɚɐɧ ɘɚɏɗɌ ɛɚɗəɚɝɞɨɪ ɓɌɘɑəɔɞɨɝɫ (ɚɍəɚɎɔɞɨɝɫ). Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɩɞɚɏɚ 

Ɏɜɑɘɑəɔ əɑɚɍɡɚɐɔɘɚ ɜɌɝɛɚɗɌɏɌɞɨ ɔəɠɚɜɘɌɢɔɑɕ ɚ ɖɚɗɔɣɑɝɞɎɑ Ɏɚɐɧ, ɝɚ- 

ɐɑɜɒɌɥɑɕɝɫ Ɏ òɜɑɓɑɜɎɟɌɜɌɡó, ɔ ɜɌɝɡɚɐɑ (ɛɚɞɚɖɑ) Ɏɚɐɧ, ɎɚɎɗɑɣɑəəɚɕ Ɏ 

ɖɜɟɏɚɎɚɜɚɞ. 

ȾɌɖ ɖɌɖ ɝɖɚɜɚɝɞɨ ɛɑɜɑəɚɝɌ ɚɞɐɑɗɨəɧɡ ɎɔɐɚɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ əɑɚɐɔ- 

əɌɖɚɎɌ, ɞɚ ɔ Ɏɜɑɘɫ ɜɌɝɡɚɐɚɎɌəɔɫ ɔ ɎɚɓɚɍəɚɎɗɑəɔɫ ɜɌɓɗɔɣəɚ. 

Ƚɜɑɐəɔɑ ɛɑɜɔɚɐɧ ɎɚɓɚɍəɚɎɗɑəɔɫ ɓɌɛɌɝɚɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ (ɛɜɚɐɚɗ- 

ɒɔɞɑɗɨəɚɝɞɨ ɏɔɐɜɚɗɚɏɔɣɑɝɖɚɏɚ ɢɔɖɗɌ) ɐɗɫ ɜɌɓəɧɡ ɎɔɐɚɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ 

ɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɝɚɝɞɌɎɗɫɪɞ: 

ð ɛɚɐɓɑɘəɧɑ ɗɨɐɧ ɓɚəɧ ɘəɚɏɚɗɑɞəɑɕ ɘɑɜɓɗɚɞɧ ð 10 000  ɗɑɞ; 

ð ɛɚɗɫɜəɧɑ ɗɑɐəɔɖɔ ɔ ɛɚɝɞɚɫəəɚ ɓɌɗɑɏɌɪɥɔɕ ɝəɑɒəɧɕ ɛɚɖɜɚɎ ð 9700  

ɗɑɞ; 

ð ȸɔɜɚɎɚɕ ɚɖɑɌə ð 2500  ɗɑɞ; 

ð ɗɑɐəɔɖɔ ɏɚɜəɧɡ ɜɌɕɚəɚɎ ð 1600  ɗɑɞ; 

ð ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ð 100ð1400 ɗɑɞ; 

ð ɎɚɐɌ Ɏ ɚɓɑɜɌɡ ð 10ð100  ɗɑɞ; 

ð ɎɚɐɌ ɍɚɗɚɞ ð 5 ɗɑɞ; 

ð ɛɚɣɎɑəəɌɫ ɎɗɌɏɌ ð 1 ɏɚɐ; 

ð Ɏɚɐɧ Ɏ ɜɟɝɗɌɡ ɜɑɖ ð 2ð6 ɘɑɝɫɢɑɎ; 

ð ɌɞɘɚɝɠɑɜəɌɫ ɎɗɌɏɌ ð 8ð9 ɐəɑɕ; 

ð ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɎɚɐɌ ð əɑɝɖɚɗɨɖɚ ɣɌɝɚɎ. 

ȮɚɐɌ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɚɐɐɑɜɒɌəɔɔ ɞɑɛɗɚɎɚɏɚ ɍɌɗɌəɝɌ ȳɑɘɗɔ. 

Ȯ ɛɜɚɢɑɝɝɑ ɖɜɟɏɚɎɚɜɚɞɌ Ɏɚɐɧ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɞɑɛ- 

ɗɌ. Ⱦɑɛɗɚ, ɓɌɞɜɌɣɔɎɌɑɘɚɑ əɌ ɔɝɛɌɜɑəɔɑ Ɏ ɚɐəɚɘ ɘɑɝɞɑ, ɎɧɝɎɚɍɚɒɐɌɑɞɝɫ 

ɛɜɔ ɖɚəɐɑəɝɌɢɔɔ ɎɗɌɏɔ Ɏ ɐɜɟɏɚɘ. ȽɖɜɧɞɌɫ ɩəɑɜɏɔɫ, ɛɚɝɞɟɛɔɎɤɌɫ Ɏ Ɍɞɘɚ- 

ɝɠɑɜɟ ɝ Ɏɚɐɫəɧɘɔ ɛɌɜɌɘɔ ɝ ɛɚɎɑɜɡəɚɝɞɔ ɓɑɘɗɔ, ɣɌɝɞɔɣəɚ ɛɜɑɚɍɜɌɓɟɑɞɝɫ 

Ɏ ɘɑɡɌəɔɣɑɝɖɟɪ ɩəɑɜɏɔɪ, ɚɍɑɝɛɑɣɔɎɌɪɥɟɪ ɛɑɜɑɘɑɥɑəɔɑ Ɏɚɓɐɟɤəɧɡ 

ɘɌɝɝ. 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɗɚɖɌɗɨəɚɏɚ, ɜɑɏɔɚəɌɗɨəɚɏɚ ɖɜɟɏɚ- 

ɎɚɜɚɞɌ Ɏɚɐɧ, ɏɔɐɜɚɗɚɏɔɣɑɝɖɚɏɚ ɢɔɖɗɌ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɫɎɗɫɑɞɝɫ ɚɝəɚ- 

Ɏɚɕ ɐɗɫ ɝɚɝɞɌɎɗɑəɔɫ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɍɌɗɌəɝɚɎ, ɛɗɌəɔɜɚɎɌəɔɫ ɐɑɫ- 

ɞɑɗɨəɚɝɞɔ ɛɚ ɓɌɥɔɞɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɚɞ ɔɝɞɚɥɑəɔɫ, ɜɌɢɔɚəɌɗɨəɚɘɟ 

ɔɝɛɚɗɨɓɚɎɌəɔɪ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. 

ǑǮǸǫǶǦǸǹǶǦ ǰ ǶǦǭǪǫǱǹ 1.2.2  

Gleick P.H., 1996:  Water resources . In  Encyclopedia  of Climate  and  Weath er,  ed. by 
S.H.  Schneider,  Oxford  University  Press,  New York,  vol.  2,  pp.  817ð823.  

http://water.usgs.gov/edu/watercycle.html  
https://spark.ucar.edu/longcontent/water -cycle  
PhysioGeograpy,  2012.  http://www.physicalgeography.net/fundamentals/8b.html  
Pidwirny M., 2006.  òThe Hydr ologic  Cycleó. Fundamentals  of Physical  Geography,  

2nd  Edition.  
ȸɔɜɚɎɚɕ Ɏɚɐəɧɕ ɍɌɗɌəɝ ɔ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ȳɑɘɗɔ. 1974.  ȷ.: ȯɔɐɜɚɘɑɞɑɚɔɓɐɌɞ. 

636  ɝ. 
ʄʠʭʘʡʣʦʚ ɺ.ʅ., ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɸ.ɼ. 1991.  ȺɍɥɌɫ ɏɔɐɜɚɗɚɏɔɫ. ð ȸ.: Ȯɧɝɤ. ɤɖ. 

368  ɝ. 

http://water.usgs.gov/edu/watercycle.html
http://water.usgs.gov/edu/watercycle.html
http://www.physicalgeography.net/fundamentals/8b.html
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1.2.3.  Ǜǎǲǎȅ ǉǎǪǖǔǷǚǋǖȁ 

1.2.3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

ɁɌɜɌɖɞɑɜəɧɘ ɐɗɫ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɏɔɐɜɚɝɠɑɜɑ, ɫɎɗɫɑɞɝɫ 

ɞɚ, ɣɞɚ ɛɜɔɜɚɐəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɝɔɝɞɑɘɧ ɚɞ- 

ɖɜɧɞɚɏɚ ɞɔɛɌ, ɚɍɘɑəɔɎɌɪɥɔɑɝɫ ɎɑɥɑɝɞɎɚɘ ɔ ɩəɑɜɏɔɑɕ ɝ ɝɚɛɜɑɐɑɗɨəɧ- 

ɘɔ ɝɜɑɐɌɘɔ: Ɍɞɘɚɝɠɑɜɚɕ, ɗɔɞɚɝɠɑɜɚɕ ɔ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ. ɉɞɚ ɚɛɜɑɐɑɗɫɑɞ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɔ ɠɔɓɔɣɑɝɖɔɑ 

ɛɜɚɢɑɝɝɧ, ɫɎɗɫɪɥɔɑɝɫ ɚɝəɚɎɚɕ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɌ ɔ ɝɎɚɕɝɞɎ ɛɜɔ- 

ɜɚɐəɧɡ ɛɚɐɓɑɘəɧɡ ɔ ɚɞɖɜɧɞɧɡ ɎɚɐɚɑɘɚɎ. 

ȻɜɔɜɚɐəɌɫ ɎɚɐɌ, ɝɚɛɜɔɖɌɝɌɫɝɨ ɝ ɘɔəɑɜɌɗɌɘɔ ɔ ɏɚɜəɧɘɔ ɛɚɜɚɐɌɘɔ, 

Ɍɞɘɚɝɠɑɜəɧɘ Ɏɚɓɐɟɡɚɘ ɔ ɚɜɏɌəɔɣɑɝɖɔɘ ɎɑɥɑɝɞɎɚɘ ɛɚɣɎɧ, ɛɚɝɞɚɫəəɚ 

ɔɓɘɑəɫɑɞ ɝɎɚɕ ɡɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ. ȾɌɖɚɏɚ ɜɚɐɌ ɔɓɘɑəɑəɔɫ ɝɎɫɓɌəɧ əɑ 

ɞɚɗɨɖɚ ɝ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ, ɛɑɜɑɎɚɐɫɥɔɘɔ ɎɑɥɑɝɞɎɚ Ɏ 

ɜɌɝɞɎɚɜ ɔɗɔ ɎɧɎɚɐɫɥɔɘɔ ɑɏɚ ɔɓ ɜɌɝɞɎɚɜɌ. Ⱥəɔ ɘɚɏɟɞ ɍɧɞɨ ɎɧɓɎɌəɧ ɛɜɚ- 

ɢɑɝɝɌɘɔ ɔɝɛɌɜɑəɔɫ, ɎɧɘɚɜɌɒɔɎɌəɔɫ, ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɨɪ ɚɜɏɌəɔɓɘɚɎ 

ɔ ɐɜ. 

ȶ ɚɝəɚɎəɧɘ ɛɜɚɢɑɝɝɌɘ, ɠɚɜɘɔɜɟɪɥɔɘ ɝɚɝɞɌɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, ɚɞ- 

əɚɝɫɞɝɫ: 

ð ɛɑɜɑəɚɝ ɎɑɥɑɝɞɎɌ, ɚɝɟɥɑɝɞɎɗɫɑɘɧɕ ɛɚ ɘɑɡɌəɔɓɘɟ ɘɚɗɑɖɟɗɫɜəɚɕ ɔ 

ɞɟɜɍɟɗɑəɞəɚɕ ɐɔɠɠɟɓɔɔ, Ɍ ɞɌɖɒɑ ɐɔɠɠɟɓɔɚəəɚ-ɖɚəɎɑɖɞɔɎəɚɏɚ ɘɌɝɝɚ- 

ɛɑɜɑəɚɝɌ; 

ð ɛɜɚɢɑɝɝɧ, ɛɑɜɑɎɚɐɫɥɔɑ ɎɑɥɑɝɞɎɚ Ɏ ɜɌɝɞɎɚɜ; 

ð ɛɜɚɢɑɝɝɧ, ɎɧɎɚɐɫɥɔɑ ɎɑɥɑɝɞɎɚ ɔɓ ɜɌɝɞɎɚɜɌ; 

ð ɚɍɘɑəəɧɑ ɛɜɚɢɑɝɝɧ; 

ð ɛɜɑɎɜɌɥɑəɔɑ ɎɑɥɑɝɞɎɌ. 

ȶ ɞɌɖɔɘ ɛɜɚɢɑɝɝɌɘ ɛɜɑɒɐɑ Ɏɝɑɏɚ ɚɞəɚɝɫɞɝɫ: ɜɌɝɞɎɚɜɑəɔɑ ɏɌɓɚɎ ɔ 

ɞɎɑɜɐɧɡ ɞɑɗ, ɏɔɐɜɚɗɔɓ ɝɚɗɑɕ ɝɗɌɍɧɡ ɖɔɝɗɚɞ ɔ ɝɗɌɍɧɡ ɚɝəɚɎɌəɔɕ, ɚɝɌɒ- 

ɐɑəɔɑ Ɍɘɚɜɠəɧɡ ɔ ɖɜɔɝɞɌɗɗɔɣɑɝɖɔɡ ɞɎɑɜɐɧɡ ɎɑɥɑɝɞɎ, ɚɍɜɌɓɟɪɥɔɡɝɫ ɔɓ 

ɔɚəɚɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ, ɛɜɔ ɔɓɘɑəɑəɔɔ ɑɑ ɠɔɓɔɖɚ- 

ɡɔɘɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɚɝɌɒɐɑəɔɑ (ɚɞɝɞɌɔɎɌəɔɑ) ɞɎɑɜɐɧɡ ɣɌɝɞɔɢ, 

ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐɑ ɓɌ ɝɣɑɞ ɌɖɞɔɎɔɓɌɢɔɔ ɏɔɐɜɚɐɔəɌɘɔɣɑɝɖɔɡ ɟɝɗɚ- 

Ɏɔɕ ɝɞɚɖɌ Ɏɚɐɧ ɛɜɔ ɎɧɛɌɐɑəɔɔ ɐɚɒɐɫ, Ɏ ɛɌɎɚɐɖɚɎɧɕ ɛɑɜɔɚɐ ɔ ɐɜ., Ɍ ɞɌɖ- 

ɒɑ ɫɎɗɫɪɥɔɡɝɫ ɛɜɚɐɟɖɞɌɘɔ ɘɑɞɌɍɚɗɔɓɘɌ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ 

Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

ȹɑɖɚɞɚɜɧɑ ɔɓ ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɜɚɢɑɝɝɚɎ ɛɜɚɞɑɖɌɪɞ əɌ ɏɜɌəɔɢɑ 

òɞɎɑɜɐɌɫ ɠɌɓɌ ð ɒɔɐɖɚɝɞɨ (ɏɌɓ)ó, ɣɞɚ ɚɍɟɝɗɚɎɗɔɎɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ ɘɚɗɑ- 

ɖɟɗɫɜəɚɕ ɐɔɠɠɟɓɔɔ, ɚɛɜɑɐɑɗɫɪɥɑɕ ɝɖɚɜɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɛɜɔ ɠɚɜɘɔɜɚ- 

ɎɌəɔɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔ ɝɚɝɞɌɎɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

ʇʨʦʮʝʩʩʳ, ʧʝʨʝʚʦʜʷʱʠʝ ʚʝʱʝʩʪʚʦ ʚ ʨʘʩʪʚʦʨ. ɉɞɔ ɛɜɚɢɑɝɝɧ ɛɜɚ- 

ɞɑɖɌɪɞ Ɏ ɚɝəɚɎəɚɘ Ɏ ɛɚɐɎɔɒəɚɕ ɝɜɑɐɑ, ɖɚɏɐɌ ɎɚɐɌ əɌɡɚɐɔɞɝɫ Ɏ ɝɚɝɞɚɫəɔɔ, 

ɟɐɌɗɑəəɚɘ ɚɞ əɌɝɧɥɑəɔɫ ɝɚɗɫɘɔ ɔ ɏɌɓɌɘɔ, ɔ ɝɚɛɜɔɖɌɝɌɑɞɝɫ ɝ ɎɘɑɥɌɪ- 

ɥɔɘɔ ɛɚɜɚɐɌɘɔ ɔ Ɍɞɘɚɝɠɑɜɚɕ. 

Ɂɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ ɍɚɗɨɤɑɕ ɣɌɝɞɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ 

ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɐɚɒɐɑɎɧɡ Ɏɚɐ ɝ ɛɚɜɚɐɌɘɔ ɍɗɔɓ 

ɛɚɎɑɜɡəɚɝɞɔ ɓɑɘɗɔ ɔ ɚɝɚɍɑəəɚ Ɏ ɛɚɣɎɑəəɚɕ ɓɚəɑ. Ȯɚɐɧ, ɛɜɚɝɌɣɔɎɌɪ- 

ɥɔɑɝɫ ɣɑɜɑɓ ɛɚɣɎɟ, ɝɚɐɑɜɒɌɞ ɚɍɧɣəɚ Ɏ 10ð100  ɜɌɓ ɍɚɗɨɤɑ ɜɌɝɞɎɚɜɑə- 
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əɚɏɚ ɐɔɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ, ɣɑɘ ɐɚɒɐɑɎɧɑ Ɏɚɐɧ. ɉɞɚɞ ɐɔɚɖɝɔɐ ɟɏɗɑɜɚɐɌ 

ɫɎɗɫɑɞɝɫ ɔɝɞɚɣəɔɖɚɘ ɖɔɝɗɚɞəɚɝɞɔ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɜɑɌɖɢɔɕ ɎɧɎɑɞɜɔ- 

ɎɌəɔɫ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɧɎɑɞɜɔɎɌəɔɫ ɏɚɜəɧɡ ɛɚɜɚɐ ɚɍɜɌɓɟɪɞɝɫ ɚɝɞɌɞɚɣəɧɑ 

ɛɜɚɐɟɖɞɧ ɔ ɜɌɝɞɎɚɜɔɘɧɑ ɝɚɗɔ, ɖɚɞɚɜɧɑ ɔ ɠɚɜɘɔɜɟɪɞ ɜɌɓəɚɚɍɜɌɓəɧɕ 

ɔɚəəɧɕ ɝɚɝɞɌɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. ȮɚɓɐɑɕɝɞɎɔɑ ɌɏɑəɞɚɎ ɎɧɎɑɞɜɔɎɌəɔɫ ɛɜɑ- 

ɒɐɑ Ɏɝɑɏɚ ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɜɟɤɑəɔɪ ɏɚɜəɧɡ ɛɚɜɚɐ ɎɝɗɑɐɝɞɎɔɑ ɏɔɐɜɚɗɔɓɌ, 

ɎɧɥɑɗɌɣɔɎɌəɔɫ ɔɗɔ ɜɌɝɞɎɚɜɑəɔɫ. Ȼɚɐ ɎɧɎɑɞɜɔɎɌəɔɑɘ ɛɚəɔɘɌɪɞ ɝɚɎɚ- 

ɖɟɛəɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɠɔɓɔɣɑɝɖɚɏɚ ɜɌɓɜɟɤɑəɔɫ ɔ ɡɔɘɔɣɑɝɖɚɏɚ (ɍɔɚɡɔɘɔ- 

ɣɑɝɖɚɏɚ) ɜɌɓɗɚɒɑəɔɫ ɏɚɜəɧɡ ɛɚɜɚɐ ɔ ɘɔəɑɜɌɗɚɎ əɌ ɛɚɎɑɜɡəɚɝɞɔ ȳɑɘɗɔ 

ɛɚɐ ɐɑɕɝɞɎɔɑɘ Ɏəɑɤəɔɡ ɌɏɑəɞɚɎ. ȯɗɌɎəɧɑ Ɍɏɑəɞɧ ɎɧɎɑɞɜɔɎɌəɔɫ ð ɎɚɐɌ 

Ɏɚ Ɏɝɑɡ ɑɑ ɛɜɚɫɎɗɑəɔɫɡ, ɛɑɜɑɛɌɐɧ ɞɑɘɛɑɜɌɞɟɜ (ɝɚɗəɑɣəɌɫ ɩəɑɜɏɔɫ), ɖɔɝ- 

ɗɚɜɚɐ ɔ ɟɏɗɑɖɔɝɗɧɕ ɏɌɓ, Ɍ ɞɌɖɒɑ ɒɔɎɧɑ ɚɜɏɌəɔɓɘɧ. 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ ʚ ʚʦʜʝ. Ȼɜɔ ɝɜɌɎəɔɞɑɗɨəɚ əɑɎɧɝɚɖɚɘ ɐɌɎɗɑ- 

əɔɔ ɔ ɚɞɝɟɞɝɞɎɔɔ ɡɔɘɔɣɑɝɖɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝ Ɏɚɐɚɕ ɔ ɑɑ ɖɚɘɛɚəɑə- 

ɞɌɘɔ ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɏɌɓɚɎ Ɏ Ɏɚɐɑ ɛɚɐɣɔəɫɑɞɝɫ ɓɌɖɚəɟ ȯɑəɜɔ: 

C = K ẗ Pi ɔɗɔ Pi = K ᴂ ẗ Ni , 

ɏɐɑ ʉ ð ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɏɌɓɌ; Pi  ð ɛɌɜɢɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ ɏɌɓɌ (ɛɌɜɌ) Ɏ ɝɘɑ- 

ɝɔ; Ni  ð ɘɚɗɫɜəɌɫ ɐɚɗɫ ɖɚɘɛɚəɑəɞɚɎ Ɏ ɜɌɝɞɎɚɜɑ; K, K ᴂ ð ɖɚɩɠɠɔɢɔɑəɞɧ 

ȯɑəɜɔ Ɏ ɜɌɓɗɔɣəɚɘ ɖɚəɢɑəɞɜɌɢɔɚəəɚɘ ɎɧɜɌɒɑəɔɔ, ɚɛɜɑɐɑɗɫɑɘɧɑ ɚɛɧɞ- 

əɧɘ ɛɟɞɑɘ. 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʚ  ʚʦʜʝ. Ȼɜɔɘɑəɔɞɑɗɨəɚ ɖ ɛɜɔɜɚɐ- 

əɚɕ Ɏɚɐɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɚɍɧɣəɚ ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɞɜɟɐəɚɜɌɝɞɎɚɜɔɘɧɡ 

ɎɑɥɑɝɞɎ. ȶɚɗɔɣɑɝɞɎɑəəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɞɜɟɐəɚɜɌɝɞɎɚɜɔɘɧɡ ɎɑɥɑɝɞɎ 

ɫɎɗɫɑɞɝɫ ɛɜɚɔɓɎɑɐɑəɔɑ ɜɌɝɞɎɚɜɔɘɚɝɞɔ (Ȼȼ). Ȱɗɫ ɞɜɟɐəɚɜɌɝɞɎɚɜɔɘɚɕ 

ɝɚɗɔ ɞɔɛɌ Kn Am, ɛɜɚɢɑɝɝ ɩɗɑɖɞɜɚɗɔɞɔɣɑɝɖɚɕ ɐɔɝɝɚɢɔɌɢɔɔ ɛɜɔ ɜɌɝɞɎɚ- 

ɜɑəɔɔ ɚɛɔɝɧɎɌɑɞɝɫ ɟɜɌɎəɑəɔɑɘ 

K  A   ɺ nK 
m+

 + m A
nĬ 

. 

ɀɚɜɘɟɗɌ ɛɜɚɔɓɎɑɐɑəɔɫ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɔɘɑɑɞ Ɏɔɐ 

. 

ȼɌɝɣɑɞ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɞɎɑɜɐɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɜɌ- 

Ɏɚɣəɚɏɚ ɓəɌɣɑəɔɫ ɛɜɚɔɓɎɑɐɑəɔɫ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɘɚɒəɚ ɛɜɚɎɑɝɞɔ ɝɗɑ- 

ɐɟɪɥɔɘ ɚɍɜɌɓɚɘ. ȼɌɝɝɘɚɞɜɔɘ, əɌɛɜɔɘɑɜ, ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɖɌɗɨɢɔɫ ɖɌɜ- 

ɍɚəɌɞɌ, ɖɚɞɚɜɌɫ ɝɟɥɑɝɞɎɑəəɧɘ ɚɍɜɌɓɚɘ ɚɛɜɑɐɑɗɫɑɞ ɝɚɝɞɌɎ ɛɜɔɜɚɐəɧɡ 

Ɏɚɐ, Ɏ ɣɌɝɞəɚɝɞɔ, ɑɑ ɒɑɝɞɖɚɝɞɨ. ɉɗɑɖɞɜɚɗɔɞɔɣɑɝɖɌɫ ɐɔɝɝɚɢɔɌɢɔɫ CaCO 3 

ɛɜɔ ɑɏɚ ɜɌɝɞɎɚɜɑəɔɔ Ɏ Ɏɚɐɑ ɚɛɔɝɧɎɌɑɞɝɫ ɟɜɌɎəɑəɔɑɘ 

CaCO3 ɺ Ca + CO2Ĭ . 

ȻɜɚɔɓɎɑɐɑəɔɑ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɟɖɌɓɌəəɚɏɚ ɎɑɥɑɝɞɎɌ, ɓəɌɣɑəɔɑ ɖɚɞɚ- 

ɜɚɏɚ ɛɜɔɎɚɐɔɞɝɫ Ɏ ɝɛɜɌɎɚɣəɧɡ ɐɌəəɧɡ, ɔɘɑɑɞ Ɏɔɐ 

. 

ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɜɌɎəɚɎɑɝəɚɘ ɝɚɝɞɚɫəɔɔ ɝ ɞɎɑɜɐɚɕ ɠɌɓɚɕ Ɏ ɜɌɝɞɎɚɜɑ 

ɝɟɥɑɝɞɎɟɪɞ ɞɌɖɒɑ ɐɜɟɏɔɑ ɛɜɚɢɑɝɝɧ (ɞɚɒɑ ɜɌɎəɚɎɑɝəɚɏɚ ɡɌɜɌɖɞɑɜɌ), 

ɚɛɜɑɐɑɗɫɑɘɧɑ ɛɜɔɝɟɞɝɞɎɔɑɘ ɌəɔɚəɌ ɝɗɌɍɚɕ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ H2CO3, 
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ɖɚɞɚɜɧɑ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɛɔɝɧɎɌɪɞɝɫ ɖɚəɝɞɌəɞɌɘɔ ɔɚəɔɓɌɢɔɔ ɟɏɚɗɨəɚɕ 

ɖɔɝɗɚɞɧ: 

K1 =       
 

3 2 3 
H  ẗ HCO      [ H CO ]  ; 

K2 = H      CO3         
 HCO 3 

   . 

  ẗ                         

ȿɝɗɚɎɔɑ ɘɌɞɑɜɔɌɗɨəɚɏɚ ɍɌɗɌəɝɌ ɜɌɝɞɎɚɜɔɘɚɝɞɔ (S) ɖɌɜɍɚəɌɞɌ ɖɌɗɨ- 

ɢɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ, ɟɣɔɞɧɎɌɫ, ɣɞɚ Ca2+ ɫɎɗɫɑɞɝɫ 

ɖɌɞɔɚəɚɘ ɝɔɗɨəɚɏɚ ɚɝəɚɎɌəɔɫ: 

Sk = Ca 
 
; 

Sk =     2ī ī 

CO3  + HCO3  + [ H 2CO3 ]  . 

ȮɧɜɌɒɑəɔɫ ɐɗɫ ɜɌɎəɚɎɑɝəɧɡ ɖɚəɢɑəɞɜɌɢɔɕ ɖɌɜɍɚəɌɞɝɚɐɑɜɒɌɥɔɡ 

ɣɌɝɞɔɢ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚəɝɞɌəɞ ɔɚəɔɓɌɢɔɔ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ ɔ ɛɜɚ- 

ɔɓɎɑɐɑəɔɫ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɛɜɑɐɝɞɌɎɔɘ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 
 

 
 
 
 

. 
 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɟɜɌɎəɑəɔɑ ɘɌɞɑɜɔɌɗɨəɚɏɚ ɍɌɗɌəɝɌ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɖɌɗɨ- 

ɢɔɫ ɖɌɜɍɚəɌɞɌ ɛɜɔɚɍɜɑɞɌɑɞ Ɏɔɐ 

 

Ȼɚɗɟɣɑəəɚɑ ɎɧɜɌɒɑəɔɑ ɛɚɓɎɚɗɫɑɞ Ɏɧɣɔɝɗɔɞɨ ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɖɌɜ- 

ɍɚəɌɞɌ ɖɌɗɨɢɔɫ ɛɜɔ ɓəɌɣɑəɔɫɡ ɖɔɝɗɚɞəɚɝɞɔ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ CO2 ɔɓ ɎɚɓɐɟɡɌ ɔɗɔ ɐɜɟɏɔɘɔ ɠɌɖɞɚɜɌɘɔ, ɚɍɟɝɗɚɎɗɔɎɌɪ- 

ɥɔɘɔ ɌɖɞɔɎəɚɝɞɨ ɜɑɌɖɢɔɔ ɝɜɑɐɧ, ɞ.ɑ. [H+] ɔɗɔ ɜȹ Ɏɚɐɧ. 

ʇʨʦʮʝʩʩʳ, ʚʳʚʦʜʷʱʠʝ ʚʝʱʝʩʪʚʦ ʠʟ ʨʘʩʪʚʦʨʘ. ȶ ɚɝəɚɎəɧɘ ɛɜɚ- 

ɢɑɝɝɌɘ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɘ ɟɐɌɗɑəɔɑ ɜɌɝɞɎɚɜɑəəɧɡ ɎɑɥɑɝɞɎ ɔɓ ɛɜɔɜɚɐ- 

əɧɡ Ɏɚɐ, ɚɞəɚɝɫɞɝɫ ɚɝɌɒɐɑəɔɑ, ɝɚɜɍɢɔɫ, ɝɚɚɝɌɒɐɑəɔɑ, ɖɜɔɝɞɌɗɗɔɓɌɢɔɫ 

ɝɚɗɑɕ. 

ȴɚəɧ ɔ ɘɚɗɑɖɟɗɧ ɜɌɝɞɎɚɜɑəəɧɡ ɎɑɥɑɝɞɎ ɘɚɏɟɞ ɟɐɌɗɫɞɨɝɫ ɔɓ əɌɝɧ- 

ɥɑəəɧɡ ɝɚɗɫɘɔ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɎɝɗɑɐɝɞɎɔɑ ɝɚɜɍɢɔɔ. ȶ ɡɚɜɚɤɔɘ ɝɚɜɍɑə- 

ɞɌɘ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚɞəɚɝɫɞɝɫ ɏɗɔəɧ, ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ, Ɏɡɚɐɫ- 

ɥɑɑ Ɏ ɝɚɝɞɌɎ ɏɚɜəɧɡ ɛɚɜɚɐ, ɛɚɣɎ ɔ ɔɗɚɎ (ɏɟɘɟɝ, ɞɚɜɠ ɔ ɐɜ.), ɖɚɗɗɚɔɐəɧɑ 

ɠɚɜɘɧ ɖɜɑɘəɑɓɑɘɌ, ɏɔɐɜɚɖɝɔɐɧ Mn , Fɑ, Ȭl ɔ ɐɜ. 

ȺɝɌɒɐɑəɔɑ (ɖɜɔɝɞɌɗɗɔɓɌɢɔɫ) ɝɚɗɔ ɔɓ ɜɌɝɞɎɚɜɌ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɛɜɑ- 

Ɏɧɤɑəɔɔ ɖɚəɢɑəɞɜɌɢɔɕ ɔɚəɚɎ ɓəɌɣɑəɔɕ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɜɚɔɓɎɑɐɑ- 

əɔɪ ɜɌɝɞɎɚɜɔɘɚɝɞɔ (Ȼȼ). 

ȽɚɚɝɌɒɐɑəɔɑ ð Ɏɖɗɪɣɑəɔɑ ɜɌɝɞɎɚɜɑəəɧɡ ɩɗɑɘɑəɞɚɎ Ɏ ɖɌɣɑɝɞɎɑ Ɏɞɚɜɚ- 

ɝɞɑɛɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɞɎɑɜɐɟɪ ɠɌɓɟ Ɏ ɘɚɘɑəɞ ɑɑ ɚɝɌɒɐɑəɔɫ. Ȯ ɛɜɔ- 

ɜɚɐəɧɡ ɎɚɐɌɡ, ɝɚɐɑɜɒɌɥɔɡ ɏɔɐɜɚɖɝɔɐɧ ɘɌɜɏɌəɢɌ ɔ ɒɑɗɑɓɌ, ɛɜɌɖɞɔɣɑɝɖɔ 

əɑɎɚɓɘɚɒəɚ ɛɜɚɎɑɝɞɔ ɜɌɓɗɔɣɔɑ ɘɑɒɐɟ ɝɚɜɍɢɔɑɕ ɔ ɝɚɚɝɌɒɐɑəɔɑɘ. 

ȶɜɔɝɞɌɗɗɔɓɌɢɔɔ ɝɚɗɑɕ ɔɓ Ɏɚɐɧ ɝɛɚɝɚɍɝɞɎɟɪɞ ɔɓɘɑəɑəɔɫ ɏɑɚɡɔɘɔ- 

ɣɑɝɖɚɕ ɚɍɝɞɌəɚɎɖɔ. ȶ ɞɌɖɔɘ ɔɓɘɑəɑəɔɫɘ ɚɞəɚɝɫɞɝɫ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɑ, 
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Ɏɧɐɑɗɑəɔɑ ɏɌɓɚɎ, ɝɐɎɔɏ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɚɏɚ, ɖɔɝɗɚɞəɚ-ɥɑɗɚɣəɚɏɚ ɔ 

ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɜɌɎəɚɎɑɝɔɫ, ɝɘɑɤɑəɔɑ Ɏɚɐəɧɡ ɘɌɝɝ 

ɜɌɓɗɔɣəɚɏɚ ɝɚɝɞɌɎɌ. 

Ȼɜɔ ɔɝɛɌɜɑəɔɔ ɔɗɔ ɎɧɘɚɜɌɒɔɎɌəɔɔ ɚɖɑɌəɔɣɑɝɖɔɡ, ɘɚɜɝɖɔɡ, ɚɓɑɜ- 

əɧɡ ɔ ɐɜɟɏɔɡ ɎɔɐɚɎ Ɏɚɐ ɛɜɚɔɝɡɚɐɔɞ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɑ, ɛɜɔɎɚɐɫɥɑɑ ɖ 

ɎɧɛɌɐɑəɔɪ ɝɚɗɑɕ. Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɖɚəɢɑəɞɜɌɢɔɔ ɎɧɛɌɐɑəɔɑ ɝɚɗɑɕ ɛɜɚ- 

ɔɝɡɚɐɔɞ Ɏ ɝɗɑɐɟɪɥɑɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ: ɖɌɜɍɚəɌɞəɧɑ, ɝɟɗɨɠɌɞəɧɑ, 

ɡɗɚɜɔɐəɧɑ. 

ȮɧɛɌɐɑəɔɑ ɖɌɜɍɚəɌɞɚɎ ɍɚɗɨɤɑɕ ɣɌɝɞɨɪ ɝɎɫɓɌəɚ ɝ ɐɑɏɌɓɌɢɔɑɕ ɛɜɔɜɚɐ- 

əɧɡ Ɏɚɐ, ɔɓɘɑəɑəɔɑɘ ɞɑɘɛɑɜɌɞɟɜɧ, ɟɎɑɗɔɣɑəɔɑɘ ɝɞɑɛɑəɔ ɔɝɛɌɜɑəɔɫ. 

Ⱥɍɥɔɕ ɩɠɠɑɖɞ ɔɝɛɌɜɑəɔɫ ɝɚɝɞɚɔɞ Ɏ ɟɐɌɗɑəɔɔ ɔɓ ɜɌɝɞɎɚɜɌ ɣɔɝɞɚɕ 

Ɏɚɐɧ, ɛɚɩɞɚɘɟ ɖɚəɢɑəɞɜɌɢɔɔ Ɏɝɑɡ ɜɌɝɞɎɚɜɑəəɧɡ ɖɚɘɛɚəɑəɞɚɎ ɛɜɔ ɔɝ- 

ɛɌɜɑəɔɔ ɎɚɓɜɌɝɞɌɪɞ. Ɂɚɞɫ ɔɝɛɌɜɑəɔɑ ɛɜɚɔɝɡɚɐɔɞ Ɏɚ Ɏɝɑɡ ɖɗɔɘɌɞɔɣɑɝɖɔɡ 

ɓɚəɌɡ, ɚɐəɌɖɚ ɞɚɗɨɖɚ Ɏ ɚɞəɚɝɔɞɑɗɨəɚ Ɍɜɔɐəɧɡ ɟɝɗɚɎɔɫɡ ɖɚəɢɑəɞɜɔɜɚɎɌ- 

əɔɑ ɜɌɝɞɎɚɜɑəəɧɡ ɎɑɥɑɝɞɎ ɝɞɌəɚɎɔɞɝɫ ɏɗɌɎəɧɘ ɠɌɖɞɚɜɚɘ, ɖɚəɞɜɚɗɔ- 

ɜɟɪɥɔɘ ɝɚɝɞɌɎ Ɏɚɐɧ. 

ȶɜɔɝɞɌɗɗɔɓɌɢɔɫ ɝɚɗɑɕ Ɏ ɛɜɚɢɑɝɝɑ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɛɜɔɜɚɐəɧɡ 

Ɏɚɐ Ɍɜɔɐəɚɕ ɓɚəɧ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɎɧɛɌɐɑəɔɑɘ əɑ ɞɚɗɨɖɚ ɖɌɜɍɚəɌɞɚɎ 

ɔ ɝɟɗɨɠɌɞɚɎ, əɚ ɔ ɡɗɚɜɔɐɚɎ ɖɌɗɨɢɔɫ, ɘɌɏəɔɫ, əɌɞɜɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ 

ɚɍɜɌɓɚɎɌəɔɪ ɝɚɗɚəɣɌɖɚɎ. 

ȮɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɚɝɞɌɎɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɫɎɗɫɑɞɝɫ 

ɜɌɝɞɎɚɜɔɘɚɝɞɨ ɖɌɜɍɚəɌɞɝɚɐɑɜɒɌɥɔɡ ɛɚɜɚɐ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɚɐəɚɔɘɑə- 

əɚɏɚ ɔɚəɌ. ɉɞɚɞ ɛɜɚɢɑɝɝ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ ɖɚəɞɌɖɞɑ Ɏɚɐɧ, əɌɝɧɥɑəəɚɕ 

ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ, ɝ ɛɚɜɚɐɌɘɔ, ɝɚɐɑɜɒɌɥɔɘɔ ɝɟɗɨɠɌɞ ɖɌɗɨɢɔɫ, ɖɚ- 

ɞɚɜɧɕ ɔɘɑɑɞ ɛɜɚɔɓɎɑɐɑəɔɑ ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɍɚɗɨɤɑɑ, ɣɑɘ ɟ ɖɌɜɍɚəɌɞɌ 

ɖɌɗɨɢɔɫ: Ȼȼɝ = Ȼȼɝ(ȽɌSO4  2H2O) = 1,3 10ð4; Ȼȼɖ = Ȼȼ(CaCO3) = 9,3 10ð9. 

Ȯ ɩɞɚɘ ɝɗɟɣɌɑ Ɏ Ɏɚɐɑ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɜɌɎəɚɎɑɝəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɔɚəɚɎ 

ɖɌɗɨɢɔɫ, ɚɛɜɑɐɑɗɫɑɘɌɫ ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ ɝɟɗɨɠɌɞɌ ɖɌɗɨɢɔɫ SC ɔ ɖɌɜɍɚ- 

əɌɞɌ ɖɌɗɨɢɔɫ (Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɝɟɗɨɠɌɞɌ ɖɌɗɨɢɔɫ SKC ). ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɘɌɞɑɜɔɌɗɨəɧɕ ɍɌɗɌəɝ ɜɌɝɞɎɚɜɑəɔɫ ɖɌɜɍɚəɌɞɌ ɖɌɗɨɢɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

SKC +SC = Ca 
 
; 

SKC = CO 2ī  + HCOī
   +[H 2CO3 ] , 

 3     

Ɍ ɎɧɜɌɒɑəɔɑ Ȼȼȶ ɛɜɔɘɑɞ Ɏɔɐ 

3  
 
 

. 
 

ȼɌɎəɚɎɑɝəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ [CO2ð], ɔɝɛɚɗɨɓɟɫ ɖɚəɝɞɌəɞɧ ɐɔɝɝɚɢɔɌ- 

ɢɔɔ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ, ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

SKC = CO 2ī  + HCOī
  + [ H CO ]  . 

 3     3  2 3 

ȴɝɛɚɗɨɓɟɫ ɎɧɜɌɒɑəɔɑ ɖɚəɝɞɌəɞɧ ɐɔɝɝɚɢɔɌɢɔɔ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ, 

[HCO  ð] ɔ H2CO3 ɘɚɒəɚ ɎɧɜɌɓɔɞɨ ɣɑɜɑɓ ɜɌɎəɚɎɑɝəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ 

[CO 2ð] 
+ Ϻ + Ϻ + 2  Ϻ  

ɂ 
[H ] CO3      

 [H   ] HCO 3  [H  ] CO3 
HCO 3 

 =   ; [H2CO3 ]=     =   . 
  K K K  ẗ K 

2 1 1 2 
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3 2 2 3 
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+ 
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ȻɜɑɚɍɜɌɓɟɫ ɎɧɜɌɒɑəɔɑ ɐɗɫ SKC ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɧɤɑɛɜɔɎɑɐɑəəɧɡ 

ɠɚɜɘɟɗ, ɛɚɗɟɣɔɘ: 

CO2ī     SKC K1 K2 . 

 3 
 = 

[
 

H+ ]2 
+ K1 

[ H  ]  + K1 K2 

Ȯ ɔɞɚɏɑ Ȼȼȶ ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ Ɏ Ɏɔɐɑ 
 

. 
 

Ȼɚɝɗɑ Ɏɧɣɔɝɗɑəɔɫ SC, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɓəɌɣɑəɔɫ ȻȼȽ, ɛɚ ɟɜɌɎ- 

əɑəɔɪ, ɌəɌɗɚɏɔɣəɚɘɟ ɐɗɫ S 2, ɜɑɤɑəɔɑ ɎɧɤɑɛɜɔɎɑɐɑəəɚɏɚ ɟɜɌɎəɑəɔɫ 

ɚɞəɚɝɔɞɑɗɨəɚ SKC əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɛɜɚɍɗɑɘ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

SKC < SK; ɛɚɩɞɚɘɟ ɛɜɔ ɖɚəɞɌɖɞɑ Ɏɚɐɧ, əɌɝɧɥɑəəɚɕ ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ, ɝ 

ɛɚɜɚɐɌɘɔ, ɝɚɐɑɜɒɌɥɔɘɔ ɝɟɗɨɠɌɞ ɖɌɗɨɢɔɫ, ɖɌɜɍɚəɌɞ ɖɌɗɨɢɔɫ ɍɟɐɑɞ ɖɜɔɝ- 

ɞɌɗɗɔɓɚɎɌɞɨɝɫ ɔ ɎɧɎɚɐɔɞɨɝɫ ɔɓ Ɏɚɐɧ. 

ȯɔɐɜɚɗɔɓ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɔ Ɏ ɛɜɚɢɑɝɝɌɡ Ɏɚɐɚɚɣɔɝɞɖɔ. 

ȯɔɐɜɚɗɔɓ ð ɩɞɚ ɜɌɎəɚɎɑɝəɧɑ ɜɑɌɖɢɔɔ ɚɍɘɑəəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ 

ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ ɝ Ɏɚɐɚɕ. Ȱɗɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, Ɍ ɞɌɖɒɑ Ɏ ɛɜɚɢɑɝɝɌɡ 

Ɏɚɐɚɚɣɔɝɞɖɔ ɎɌɒəɑɕɤɔɘ ɫɎɗɫɑɞɝɫ ɏɔɐɜɚɗɔɓ ɝɚɗɑɕ Ɏ Ɏɚɐəɧɡ 

ɜɌɝɞɎɚɜɌɡ. ȯɔɐɜɚɗɔɓɟ ɛɚɐɎɑɜɒɑəɧ ɝɚɗɔ, Ɏ ɝɚɝɞɌɎ ɖɚɞɚɜɧɡ Ɏɡɚɐɫɞ 

ɖɌɞɔɚəɧ ɝɗɌɍɧɡ ɚɝəɚɎɌəɔɕ (Al(OH)3, Fe(OH)2, Fe(OH)3 ɔ ɐɜ.). Ȼɜɔ 

ɏɔɐɜɚɗɔɓɑ ɝɚɗɑɕ ɝɔɗɨəɧɡ ɚɝəɚ- ɎɌəɔɕ ɔ ɝɗɌɍɧɡ ɖɔɝɗɚɞ Ɍəɔɚə ɝɗɌɍɚɕ 

ɖɔɝɗɚɞɧ ɝɎɫɓɧɎɌɑɞ ɔɚəɧ ɎɚɐɚɜɚɐɌ (ɔɓ ɏɔɐɜɚɖɝɚəɔɫ); ɐɗɫ 

ɘəɚɏɚɚɝəɚɎəɚɕ ɖɔɝɗɚɞɧ ɝɎɫɓɧɎɌəɔɑ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ ɛɜɚɡɚɐɔɞ 

ɝɞɟɛɑəɣɌɞɚ. 

ȹɌɛɜɔɘɑɜ, ɏɔɐɜɚɗɔɓ ɝɚɗɔ ɝɔɗɨəɚɏɚ ɚɝəɚɎɌəɔɫ ɔ ɝɗɌɍɚɕ ɖɔɝɗɚɞɧ 
Na2CO3 ɚɛɔɝɧɎɌɑɞɝɫ ɝɞɟɛɑəɣɌɞɚ ɚɍɜɌɞɔɘɧɘɔ ɝɚɖɜɌɥɑəəɧɘɔ ɔɚəəɧɘɔ 

ɜɑɌɖɢɔɫɘɔ 
2Ĭ Ĭ Ĭ 

CO3 + H2O ɺ HCO3 + OH ; 

HCOĬ + H O  ɺ H CO + OHĬ. 

Ȼɜɔ ɩɞɚɘ ɛɜɚɔɝɡɚɐɔɞ ɛɚɐɥɑɗɌɣɔɎɌəɔɑ ɜɌɝɞɎɚɜɌ. 

ȯɔɐɜɚɗɔɓ ɝɚɗɔ ɝɗɌɍɚɏɚ ɚɝəɚɎɌəɔɫ ɔ ɝɔɗɨəɚɕ ɖɔɝɗɚɞɧ (AlCl 3, Al2(SO4)3, 

FeCl3, Fe2(SO4)3, FeSO4 ɔ ɐɜ.) ɛɜɚɞɑɖɌɑɞ ɓɌ ɝɣɑɞ ɝɎɫɓɧɎɌəɔɫ ɏɔɐɜɚɖɝɔɐ- 

ɔɚəɚɎ ɖɌɞɔɚəɚɘ ɘɑɞɌɗɗɌ (əɌɛɜɔɘɑɜ, Ɍɗɪɘɔəɔɫ), ɛɚɝɞɌɐɔɕəɚ ɜɑɌɗɔɓɟɫ 

ɜɑɌɖɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ ɏɔɐɜɚɖɝɚɖɚɘɛɗɑɖɝɚɎ Ɍɗɪɘɔəɔɫ: 
3+ 2+ + 

Al + H2O ɺ Al(OH) + H ; 

Al(OH)2+ + H O ɺ Al(OH) + + H+ ; 

Al(OH)2 + H2O ɺ Al(OH)3 + H . 

ȶɚəɢɑəɞɜɌɢɔɫ ɝɚɗɑɕ Ɏ ɜɌɝɞɎɚɜɑ ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ 

əɌ ɝɞɑɛɑəɨ ɏɔɐɜɚɗɔɓɌ ɝɚɗɑɕ. Ƚ ɟɘɑəɨɤɑəɔɑɘ ɖɚəɢɑəɞɜɌɢɔɔ ɝɚɗɑɕ Ɏ Ɏɚɐɑ 

ɜɌɎəɚɎɑɝəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ [OHð] ɔ [H+] ɞɌɖɒɑ ɟɘɑəɨɤɌɑɞɝɫ, ɣɞɚ ɛɜɔɎɚ- 

ɐɔɞ ɖ ɝɐɎɔɏɟ ɜɌɎəɚɎɑɝɔɫ ɜɑɌɖɢɔɕ ɏɔɐɜɚɗɔɓɌ ɎɛɜɌɎɚ, ɞ.ɑ. ɖ ɟɎɑɗɔɣɑəɔɪ 

ɝɞɑɛɑəɔ ɏɔɐɜɚɗɔɓɌ ɝɚɗɑɕ. 

Ȯ ɜɌɝɞɎɚɜɌɡ ɝɜɑɐəɑɕ ɖɚəɢɑəɞɜɌɢɔɔ ɝɞɑɛɑəɨ ɏɔɐɜɚɗɔɓɌ a=Ƚȯ/Ƚ0 ɝɚ- 

ɝɞɌɎɗɫɑɞ ɗɔɤɨ əɑɝɖɚɗɨɖɚ ɛɜɚɢɑəɞɚɎ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɚ ɛɑɜɎɚɕ ɝɞɌɐɔɔ. 
ȿɘɑəɨɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɝɚɗɔ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɝɞɑɛɑəɔ ɏɔɐɜɚ- 
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ɗɔɓɌ; ɛɜɔ ɩɞɚɘ ɝɟɥɑɝɞɎɑəəɧɘ ɝɞɌəɚɎɔɞɝɫ ɎɖɗɌɐ ɛɚɝɗɑɐɟɪɥɔɡ ɝɞɌɐɔɕ ɏɔɐ- 

ɜɚɗɔɓɌ. Ȯ ɜɌɝɞɎɚɜɌɡ ɝɚɗɑɕ Ɍɗɪɘɔəɔɫ Ƚ(Al X3)= (0,1÷0,001)  ɘɘɚɗɨ/ɐɘ3 

ɏɔɐɜɚɗɔɓ ɘɚɒɑɞ ɐɚɝɞɔɣɨ ɛɜɑɐɑɗɨəɚɕ ɞɜɑɞɨɑɕ ɝɞɌɐɔɔ. ȺɐəɌɖɚ ɚɝɌɐɖɌ 

Al(OH)3 Ɏ ɐɔɝɞɔɗɗɔɜɚɎɌəəɚɕ Ɏɚɐɑ əɑ əɌɍɗɪɐɌɑɞɝɫ, ɛɚɞɚɘɟ ɣɞɚ ɖɚəɢɑəɞɜɌ- 

ɢɔɫ ɜɌɝɞɎɚɜɑəəɚɏɚ Al(OH)3 əɑ ɐɚɝɞɔɏɌɑɞ ɖɚəɢɑəɞɜɌɢɔɔ ɚɝɌɐɖɚɚɍɜɌɓɚ- 

ɎɌəɔɫ,  ɚɍɟɝɗɚɎɗɑəəɚɕ  ɛɜɚɔɓɎɑɐɑəɔɑɘ  ɜɌɝɞɎɚɜɔɘɚɝɞɔ  Ȼȼ(Al(OH)3)= 

=5,1 10ð33 . 

Ȯ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ, ɚɍɗɌɐɌɪɥɑɕ ɥɑɗɚɣəɚɝɞɨɪ ɐɚ 10 ɘɘɚɗɨ/ɐɘ3, Ɏ 

ɚɝəɚɎəɚɘ ɓɌ ɝɣɑɞ ɜɌɝɞɎɚɜɑəəɚɏɚ ɏɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɌ, ɛɜɚɔɝɡɚɐɔɞ əɑɕɞɜɌ- 

ɗɔɓɌɢɔɫ [H+]-ɔɚəɌ (ɔɓ ɔɚəɌ ɏɔɐɜɚɖɝɚəɔɫ) ɛɚ ɜɑɌɖɢɔɔ 
+ 

H  + HCO 3 ɺ H2CO3 ɸ CO2 ɷ +H2O . 

ɉɞɌ ɜɑɌɖɢɔɫ ɝɐɎɔɏɌɑɞ ɜɌɎəɚɎɑɝɔɑ ɜɑɌɖɢɔɔ ɏɔɐɜɚɗɔɓɌ ɎɛɜɌɎɚ ɐɌɒɑ 

Ɏ ɝɜɌɎəɔɞɑɗɨəɚ ɖɚəɢɑəɞɜɔɜɚɎɌəəɧɡ ɜɌɝɞɎɚɜɌɡ ɝɚɗɑɕ Ɍɗɪɘɔəɔɫ, ɛɜɔ- 

ɘɑəɫɑɘɧɡ ɐɗɫ ɖɚɌɏɟɗɫɢɔɚəəɚɕ ɚɣɔɝɞɖɔ Ɏɚɐɧ. 

Ȯ ɔɞɚɏɑ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɠɚɜɘɔɜɚɎɌəɔɑ ɡɗɚɛɨɑɎ Al(OH)3 ɚɝɟɥɑɝɞ- 
Ɏɗɫɑɞɝɫ ɝɚɏɗɌɝəɚ ɍɜɟɞɞɚ-ɜɑɌɖɢɔɔ 

Al3+ + 3HCOĬ ɸ Al(OH) ɹ +3CO ɷ 
2 3 2 

ɔɗɔ ɛɜɔ ɔɓɎɑɝɞɖɚɎɌəɔɔ Ɏɚɐɧ ɏɔɐɜɚɖɝɔɐɚɘ ɖɌɗɨɢɔɫ (ɝɔɗɨəɚɑ ɚɝəɚɎɌəɔɑ) 

ɛɚ ɜɑɌɖɢɔɔ 

Al3+ + 3OHĬ ɸ Al(OH) ɹ . 
 

ɼʠʬʬʫʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʨʦʜʥʦʡ ʚʦʜʝ. Ȱɔɠɠɟɓɔɫ ð ɩɞɚ ɘɔ- 

ɏɜɌɢɔɫ ɎɑɥɑɝɞɎɌ, ɎɧɓɧɎɌɑɘɌɫ ɏɜɌɐɔɑəɞɚɘ ɑɏɚ ɖɚəɢɑəɞɜɌɢɔɔ. ȼɑɓɟɗɨɞɌ- 

ɞɚɘ ɐɔɠɠɟɓɔɔ ɫɎɗɫɑɞɝɫ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɧɕ ɛɜɚɢɑɝɝ ɛɑɜɑəɚɝɌ ɎɑɥɑɝɞɎɌ. 

Ȯ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɐɔɠɠɟɓɔɫ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ Ɏ ɏɑɞɑɜɚɠɌɓəɧɡ 

ɟɝɗɚɎɔɫɡ. ɉɞɚ ɜɌɝɞɎɚɜɑəɔɑ ɖɚɘɛɚəɑəɞɚɎ ɎɚɓɐɟɡɌ Ɏ Ɏɚɐɑ, ɜɌɝɞɎɚɜɑəɔɑ 

ɝɚɗɑɕ ɛɜɔ ɖɚəɞɌɖɞɑ Ɏɚɐɧ ɝ ɛɚɣɎɚɕ ɔ ɘɔəɑɜɌɗɌɘɔ, ɛɜɚəɔɖəɚɎɑəɔɑ ɔɚəɚɎ 

ɔ ɜɌɝɞɎɚɜɑəəɧɡ ɏɌɓɚɎ Ɏ ɐɚəəɧɑ ɎɚɐɚəɌɝɧɥɑəəɧɑ ɚɞɗɚɒɑəɔɫ. 

Ȯɝɑ ɝɖɌɓɌəəɚɑ Ɏɧɤɑ ɚɞəɚɝɔɞɝɫ ɖ ɛɜɚɢɑɝɝɟ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʬʬʫʟʠʠ, 

ɖɚɏɐɌ ɘɚɗɑɖɟɗɧ ɔɗɔ ɔɚəɧ ɐɔɠɠɟəɐɔɜɟɪɞ Ɏ əɑɛɚɐɎɔɒəɚɕ ɝɜɑɐɑ. 

ɼʠʬʬʫʟʠʦʥʥʦ-ʢʦʥʚʝʢʪʠʚʥʳʡ ʤʘʩʩʦʧʝʨʝʥʦʩ. Ȯ ɤɔɜɚɖɚɘ ɝɘɧɝɗɑ ɛɚɐ 

ɖɚəɎɑɖɢɔɑɕ ɛɚəɔɘɌɪɞ ɞɑɛɗɚ- ɔ ɘɌɝɝɚɛɑɜɑəɚɝ Ɏ ɐɎɔɒɟɥɑɘɝɫ ɛɚɞɚɖɑ. 

ȱɝɗɔ ɐɔɠɠɟɓɔɫ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɛɚɖɚɫɥɑɕɝɫ ɝɜɑɐɑ, ɞɚ əɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔ- 

ɑɘ ɖɚəɎɑɖɢɔɔ ɫɎɗɫɑɞɝɫ ɛɚɐɎɔɒəɚɝɞɨ ɝɌɘɚɕ ɝɜɑɐɧ, ɝ ɖɚɞɚɜɚɕ ɎɑɥɑɝɞɎɚ 

ɛɑɜɑɘɑɥɌɑɞɝɫ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɎɔɒɟɥɑɕ ɝɔɗɧ ɜɌɓɗɔɣɌɪɞ ɑɝɞɑɝɞɎɑəəɟɪ (ɔɗɔ ɝɎɚ- 

ɍɚɐəɟɪ) ɔ Ɏɧəɟɒɐɑəəɟɪ ɖɚəɎɑɖɢɔɪ. Ȯ ɝɗɟɣɌɑ ɑɝɞɑɝɞɎɑəəɚɕ ɖɚəɎɑɖɢɔɔ 

ɛɑɜɑɘɑɥɑəɔɑ ɎɑɥɑɝɞɎɌ ɛɜɚɔɝɡɚɐɔɞ ɛɚɐ Ɏɗɔɫəɔɑɘ ɏɜɌɐɔɑəɞɌ ɞɑɘɛɑɜɌ- 

ɞɟɜɧ ɔ ɏɜɌɐɔɑəɞɌ ɖɚəɢɑəɞɜɌɢɔɔ ɔ ɎɧɓɎɌəəɚɏɚ ɔɘ ɜɌɓɗɔɣɔɫ ɛɗɚɞəɚɝɞɑɕ 

ɝɜɑɐɧ. Ȼɜɔ Ɏɧəɟɒɐɑəəɚɕ ɖɚəɎɑɖɢɔɔ ɘɌɝɝɚɛɑɜɑəɚɝ ɚɍɟɝɗɚɎɗɑə ɏɗɌɎəɧɘ 

ɚɍɜɌɓɚɘ Ɏəɑɤəɔɘ ɛɚɍɟɐɔɞɑɗɑɘ ɔ ɝɚɣɑɞɌɑɞ ɘɑɡɌəɔɣɑɝɖɚɑ ɔ ɐɔɠɠɟɓɔɚə- 

əɚɑ ɛɑɜɑɘɑɥɑəɔɑ ɎɑɥɑɝɞɎɌ. 

ȾɌɖɚɏɚ ɜɚɐɌ ɐɔɠɠɟɓɔɚəəɚ-ɖɚəɎɑɖɞɔɎəɧɕ ɘɌɝɝɚɛɑɜɑəɚɝ əɌɍɗɪɐɌ- 

ɑɞɝɫ ɞɌɘ, ɏɐɑ ɔɘɑɪɞɝɫ ɏɜɌɐɔɑəɞ əɌɛɚɜɌ ɔ ɏɜɌɐɔɑəɞɧ ɖɚəɢɑəɞɜɌɢɔɔ 

ɜɌɝɞɎɚɜɑəəɧɡ ɎɑɥɑɝɞɎ, ɍɗɌɏɚɐɌɜɫ ɖɚɞɚɜɧɘ ɎɚɓəɔɖɌɪɞ ɘɚɗɑɖɟɗɫɜəɧɑ 

ɛɚɞɚɖɔ. 
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ȻɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɎɝɑɏɐɌ əɌɡɚɐɫɞɝɫ Ɏ ɐɎɔɒɑəɔɔ, Ɏ ɚɝəɚɎəɚɘ Ɏ Ɏɔɐɑ 

ɞɟɜɍɟɗɑəɞəɧɡ ɛɚɞɚɖɚɎ. ȱɝɗɔ Ɏ ɞɌɖɚɕ Ɏɚɐəɚɕ ɘɌɝɝɑ ɝɟɥɑɝɞɎɟɑɞ ɏɜɌɐɔɑəɞ 

ɖɚəɢɑəɞɜɌɢɔɔ əɑɖɚɞɚɜɧɡ ɎɑɥɑɝɞɎ, ɞɚ ɛɜɚɢɑɝɝ ɝɘɑɤɑəɔɫ, ɝɎɫɓɌəəɧɕ ɝ 

ɞɟɜɍɟɗɑəɞəɧɘ ɞɑɣɑəɔɑɘ, ɛɜɔɎɚɐɔɞ ɖ ɛɑɜɑəɚɝɟ ɜɌɝɞɎɚɜɑəəɚɏɚ ɎɑɥɑɝɞɎɌ. 

ɉɞɚɞ ɛɜɚɢɑɝɝ əɌɓɧɎɌɑɞɝɫ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʝʡ. ȶɚɩɠɠɔɢɔɑəɞ ɞɟɜ- 

ɍɟɗɑəɞəɚɕ ɐɔɠɠɟɓɔɔ əɌ əɑɝɖɚɗɨɖɚ ɛɚɜɫɐɖɚɎ ɛɜɑɎɧɤɌɑɞ ɖɚɩɠɠɔɢɔɑəɞ 

ɘɚɗɑɖɟɗɫɜəɚɕ ɐɔɠɠɟɓɔɔ. 

ȴɞɚɏɚɘ ɖɚəɎɑɖɞɔɎəɚɕ ɐɔɠɠɟɓɔɔ ɫɎɗɫɑɞɝɫ ɝɘɑɤɑəɔɑ Ɏɚɐ ɜɌɓɗɔɣəɚɏɚ 

ɝɚɝɞɌɎɌ ɔ ɘɔəɑɜɌɗɔɓɌɢɔɔ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɦɑɘɌ ɝɘɑɤɔɎɌɪɥɔɡɝɫ 

Ɏɚɐəɧɡ ɘɌɝɝ, Ɍ ɞɌɖɒɑ Ɏɗɔɫəɔɫ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɠɌɖɞɚɜɚɎ ɝɘɑɤɑəɔɑ 

ɔɡ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɌɖɞɔɎɔɓɌɢɔɑɕ ɛɜɚɢɑɝɝɚɎ ɘɌɝɝɚɛɑɜɑəɚɝɌ, ɛɑɜɑɎɚɐɚɘ 

ɝɚɗɑɕ Ɏ ɜɌɝɞɎɚɜ ɔɗɔ ɎɧɎɚɐɚɘ ɎɑɥɑɝɞɎɌ ɔɓ ɜɌɝɞɎɚɜɌ. Ȯ ɔɞɚɏɑ əɌɜɟɤɌɑɞɝɫ 

ɐɔəɌɘɔɣɑɝɖɚɑ ɜɌɎəɚɎɑɝɔɑ, ɟɝɞɌəɚɎɔɎɤɑɑɝɫ ɘɑɒɐɟ Ɏɚɐəɧɘ ɜɌɝɞɎɚɜɚɘ, 

ɎɘɑɥɌɪɥɑɕ ɛɚɜɚɐɚɕ ɔ ɜɌɝɞɎɚɜɑəəɧɘɔ ɏɌɓɌɘɔ. 

ȼɌɝɝɘɚɞɜɑəəɧɑ ɛɜɚɢɑɝɝɧ ɫɎɗɫɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɎəɟɞɜɔɎɚɐɚɑɘəɧɘɔ, 

ɛɜɚɔɝɡɚɐɫɥɔɘɔ Ɏ Ɏɚɐəɚɘ ɚɍɦɑɖɞɑ ɝ ɟɣɌɝɞɔɑɘ ɎɑɥɑɝɞɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ 

Ɏ əɑɘ. 

Ȱɔɠɠɟɓɔɫ Ɏ ɝɔɝɞɑɘɑ òɏɌɓðɒɔɐɖɚɝɞɨó Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚɝɟɥɑɝɞɎɗɫ- 

ɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ: ɛɜɔ ɜɌɝɞɎɚɜɑəɔɔ ɖɔɝɗɚɜɚɐɌ Ɏ Ɏɚɐɑ ɝ ɑɏɚ ɛɚɝɗɑɐɟɪɥɔɘ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɫɡ; ɛɜɔ ɜɌɝɞɎɚɜɑəɔɔ ɚɖɝɔɐɌ 

ɟɏɗɑɜɚɐɌ (IV) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɑɏɚ Ɏ ɜɑɌɖɢɔɫɡ əɑɕɞɜɌɗɔɓɌɢɔɔ ɛɜɔ ɖɚə- 

ɞɌɖɞɑ Ɏɚɐɧ ɝ ɖɌɜɍɚəɌɞɝɚɐɑɜɒɌɥɔɘɔ ɘɔəɑɜɌɗɌɘɔ: 

CO + H O ɺ 2HCOĬ . 

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ Ɏ ɝɔɝɞɑɘɑ òɏɌɓðɒɔɐɖɚɝɞɨó ɫɎɗɫɑɞɝɫ ɐɎɟɡ- 

ɛɗɑəɚɣəɧɕ ɘɑɡɌəɔɓɘ ɐɔɠɠɟɓɔɔ ɛɜɔ ɛɜɚɞɑɖɌəɔɔ ɜɑɌɖɢɔɔ Ȭɏ+ȮɒŸRɒ, 

ɝɡɑɘɌ ɖɚɞɚɜɚɏɚ ɛɜɔɎɑɐɑəɌ əɌ ɜɔɝ. 1.25.  

ȹɌ ɜɔɝ. 1.25  ɛɜɑɐɝɞɌɎɗɑəɚ (Ɏ ɝɗɟɣɌɑ ɍɧɝɞɜɚɕ ɡɔɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ) 

ɓəɌɣɑəɔɑ ɛɌɜɢɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɏɌɓɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ ʈȬ 0  
Ɏ ɫɐɜɑ ɏɌ- 

ɓɚɎɚɏɚ ɛɚɞɚɖɌ (əɌɛɜɔɘɑɜ, ɖɔɝɗɚɜɚɐɌ ɔɗɔ ȽȺ2 Ɏ Ɏɚɓɐɟɡɑ). ȳəɌɣɑəɔɑ ʈȬ 0
 

ǖǮǷǹǳǴǰ 1.25.   

ʉʭʝʤʘ ʜʚʫʭʧʣʝʥʦʯʥʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʠ ʚ ʩʠʩʪʝʤʝ ñʛʘʟïʞʠʜʢʦʩʪʴò: 

1 ς Ύ͒ͪͦ ͨ ͦͭͦ͊͟ ͎ ͊͊͘Τ 2 ς ͎ ͙ͪ͊ͤͼ͊ ͪ ͔͊͒͊͘͡ ͅ ͊͘Τ 3 ς ͘ ͦͤ͊ ͪ ͔͊͟ͼ͙͙Τ ɿ͎ ς ͭ ͦ͡΅͙ͤ͊ ͨ ͎͙ͦͪ͊ͤ;͚ͤͦ ͨ ͔͙ͤ͟͡                        
ͫ ͦͫ ͭͦͪͦͤ· ͎ ͊͊͘Τ ɿ͗ ς ͭ ͦ͡΅͙ͤ͊ ͨ ͎͙ͦͪ͊ͤ;͚ͤͦ ͨ ͔͙ͤ͟͡ ͫ  ͦͫ ͭͦͪͦͤ· ͗ ͙͙͒ͦͫͭ͟Τ ɿ'  ͗ς ;͊ͫͭΈ ͨ ͔͙ͤ͟͡ ͫ  ͦͫ ͭͦͪͦͤ· ͗ ͙͙͒ͦͫͭ͟Σ 
ͦͭͦͪͯ͟Ό ͨ ͪͦͻ͙ͦ͒ͭ ͪ ͍͔͊ͫͭͦͪͤͤ·͚ ͎ ͊͘ ͒  ͦͪ ͔͊͟ͼ͙͙Τ ɿ''  ͗ς ;͊ͫͭΈ ͨ ͔͙ͤ͟͡ ͫ  ͦͫ ͭͦͪͦͤ· ͗ ͙͙͒ͦͫͭ͟Σ ͟ ͦͭͦͪͯΌ ͨ ͪͦͻ͙ͦ͒ͭ 
͔ͦͣͨͦͤͤͭ͟ ʕ Σ ͤ ͊ͻͦ͒Ύ΅͙͚ͫΎ ͍  ͗ ͙͙͒ͦͫͭ͟ 
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əɑ ɔɓɘɑəɫɑɞɝɫ ɐɚ ɛɚɎɑɜɡəɚɝɞɔ ɛɚɏɜɌəɔɣəɚɕ ɛɗɑəɖɔ ɝɚ ɝɞɚɜɚəɧ ɏɌɓɌ 

ɎɝɗɑɐɝɞɎɔɑ ɞɚɏɚ, ɣɞɚ ɖɚəɎɑɖɞɔɎəɧɕ ɘɌɝɝɚɛɑɜɑəɚɝ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ 

ɐɔɠɠɟɓɔɚəəɚɏɚ ɘɌɝɝɚɛɑɜɑəɚɝɌ Ɏ ɛɚɏɜɌəɔɣəɚɕ ɛɗɑəɖɑ. ȹɌ ɏɜɌəɔɢɑ ɜɌɓ- 

ɐɑɗɌ ɐɎɟɡ ɠɌɓ ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɞɎɚɜɑəɔɑ ɏɌɓɌ Ɏ ɒɔɐɖɚɝɞɔ ɝɚɏɗɌɝəɚ ɓɌɖɚəɟ 

ȯɑəɜɔ ȽȬ 0 
= KʈȬ 0 

ɔ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɖɚəɢɑəɞɜɌɢɔɫ ɏɌɓɌ Ɏ Ɏɚɐɑ ȽȬ 0
. ȿɣɔ- 

ɞɧɎɌɫ, ɣɞɚ ɏɌɓ Ɏ ɒɔɐɖɚɝɞɔ ɜɑɌɏɔɜɟɑɞ ɝ ɖɚɘɛɚəɑəɞɚɘ ɺ, ɖɚəɢɑəɞɜɌɢɔɫ 

ɑɏɚ Ɏ ɛɗɑəɖɑ ɒɔɐɖɚɝɞɔ ɍɟɐɑɞ ɘɑəɨɤɑ ȽȬ 0  
ɔ ɛɜɚɠɔɗɨ ɖɚəɢɑəɞɜɌɢɔɔ CA 

ɍɟɐɑɞ əɔɝɛɌɐɌɪɥɔɕ ɐɚ ɘɚɘɑəɞɌ Ɏɝɞɜɑɣɔ ɝ ɖɚɘɛɚəɑəɞɚɘ ɺ ɔ ɍɧɝɞɜɚɏɚ 

ɛɜɚɞɑɖɌəɔɫ ɜɑɌɖɢɔɔ. 

Ȱɔɠɠɟɓɔɚəəɧɕ ɛɑɜɑəɚɝ ɖɚɘɛɚəɑəɞɌ ɸ ɣɑɜɑɓ ȃ'ɒ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɖɚ- 
ɜɚɝɞɨɪ ɘɌɝɝɚɛɑɜɑəɚɝɌ 

, 

ɏɐɑ bɒ ð ɖɚɩɠɠɔɢɔɑəɞ ɘɌɝɝɚɚɞɐɌɣɔ Ȭ Ɏ ɒɔɐɖɚɝɞɔ. 

ȿɣɔɞɧɎɌɫ, ɣɞɚ əɌ ɟɜɚɎəɑ ɓɚəɧ ɜɑɌɖɢɔɔ 3 ȽȬ=0, ɛɚɗɟɣɔɘ 

, 

ɏɐɑ DA ð ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ Ȭ. Ƚɖɚɜɚɝɞɨ ɘɌɝɝɚɛɑɜɑəɚɝɌ ɺ ɣɑɜɑɓ ɿɒᴃ 
ɌəɌɗɚɏɔɣəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɎɧɜɌɒɑəɔɑɘ 

, 
 

ɏɐɑ bB ð ɖɚɩɠɠɔɢɔɑəɞ ɘɌɝɝɚɛɑɜɑɐɌɣɔ Ȯ Ɏ ɒɔɐɖɚɝɞɔ; DB ð ɖɚɩɠɠɔɢɔɑəɞ 

ɐɔɠɠɟɓɔɔ Ȯ Ɏ ɒɔɐɖɚɝɞɔ. 

Ȯ ɝɞɌɢɔɚəɌɜəɚɘ ɜɑɒɔɘɑ W ᴂ=W ᴃ, ɛɚɩɞɚɘɟ 

 

ɔɗɔ 
   

. 

ȾɌɖ ɖɌɖ ɞɚɗɥɔəɌ ɐɔɠɠɟɓɔɚəəɚɕ ɛɗɑəɖɔ ɝɚ ɝɞɚɜɚəɧ ɒɔɐɖɚɝɞɔ 

ɿɒ=ɿɒᴂ+ɿɒᴃ , ɞɚ ɝɞɌɢɔɚəɌɜəɌɫ ɝɖɚɜɚɝɞɨ ɘɌɝɝɚɛɑɜɑəɚɝɌ ɚɛɜɑɐɑɗɔɞɝɫ ɖɌɖ 

 
. 

 
Ȯɞɚɜɚɕ ɝɚɘəɚɒɔɞɑɗɨ ɛɜɔəɫɞɚ əɌɓɧɎɌɞɨ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɟɝɖɚɜɑəɔɫ. 

Ƚɖɚɜɚɝɞɨ ɘɌɝɝɚɛɑɜɑəɚɝɌ ɍɑɓ ɡɔɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ ɔɗɔ ɛɜɔ ɘɑɐɗɑəəɚɕ 

ɡɔɘɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɝɖɚɜɚɝɞɨɪ ɐɔɠɠɟɓɔɔ Ȭ 

ɣɑɜɑɓ ɛɗɑəɖɟ ɝɚ ɝɞɚɜɚəɧ ɒɔɐɖɚɝɞɔ, ɞ.ɑ. ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɜɚɢɑɝɝɟ ɠɔɓɔɣɑ- 

ɝɖɚɕ Ɍɍɝɚɜɍɢɔɔ. 

ʆʙʤʝʥʥʳʝ  ʧʨʦʮʝʩʩʳ.  Ȱɗɫ  ɩɗɑɘɑəɞɚɎ,  ɔɝɛɚɗɨɓɟɑɘɧɡ  ɚɜɏɌəɔɓɘɌɘɔ 

Ɏ ɚɞəɚɝɔɞɑɗɨəɚ ɍɚɗɨɤɔɡ ɖɚɗɔɣɑɝɞɎɌɡ (Ɍɓɚɞ, ɠɚɝɠɚɜ, ɔəɚɏɐɌ ɟɏɗɑɜɚɐ, ɖɌ- 

ɗɔɕ, ɖɌɗɨɢɔɕ, ɖɜɑɘəɔɕ), ɍɔɚɗɚɏɔɣɑɝɖɚɑ ɛɚɏɗɚɥɑəɔɑ (ɝɚɜɍɢɔɫ) ɣɌɝɞɚ 

ɫɎɗɫɑɞɝɫ ɐɚɘɔəɔɜɟɪɥɔɘ ɠɌɖɞɚɜɚɘ, ɜɑɏɟɗɔɜɟɪɥɔɘ ɝɚɐɑɜɒɌəɔɑ ɔɡ 

Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ ɖɚəɢɑəɞɜɌɢɔɕ. Ⱦɚ ɒɑ ɝɌɘɚɑ 

ɘɚɒəɚ əɌɍɗɪɐɌɞɨ ɐɗɫ ɘɔɖɜɚɩɗɑɘɑəɞɚɎ (ɘɌɜɏɌəɢɌ, ɘɑɐɔ, əɔɖɑɗɫ, ɘɚ- 

ɗɔɍɐɑəɌ, ɝɑɗɑəɌ), ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ Ɏ əɑɓəɌɣɔɞɑɗɨəɧɡ 

ɖɚəɢɑəɞɜɌɢɔɫɡ. 
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Ɂɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ Ɏɚɐɧ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɚɞ ɚɍɘɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, 

ɛɜɚɞɑɖɌɪɥɔɡ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɜɌɓɐɑɗɌ ɒɔɐɖɚɕ ɔ ɞɎɑɜɐɚɕ ɠɌɓ (ɔɚəəɧɕ ɚɍ- 

ɘɑə, ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɔ ɍɔɚɏɑɚɡɔɘɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ). 

ʀʦʥʥʳʡ ʦʙʤʝʥ ð ɛɜɚɢɑɝɝ ɛɚɏɗɚɥɑəɔɫ ɞɎɑɜɐɧɘ ɎɑɥɑɝɞɎɚɘ ɔɓ Ɏɚɐɧ 

ɚɐəɔɡ ɔɚəɚɎ ɔ ɓɌɘɑəɧ ɔɡ ɐɜɟɏɔɘɔ, əɌɡɚɐɫɥɔɘɔɝɫ Ɏ ɞɎɑɜɐɚɘ ɎɑɥɑɝɞɎɑ 

(ɏɗɔəɔɝɞɧɑ ɘɔəɑɜɌɗɧ, ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ ɛɜɔɜɚɐəɧɡ Ɏɚɐ). ȼɑɌɖɢɔɔ 

ɔɚəəɚɏɚ ɚɍɘɑəɌ ɚɍɜɌɞɔɘɧ. ȴɡ ɐɎɔɒɟɥɑɕ ɝɔɗɚɕ ɫɎɗɫɑɞɝɫ ɝɞɜɑɘɗɑəɔɑ ɖ 

ɟɝɞɌəɚɎɗɑəɔɪ ɡɔɘɔɣɑɝɖɚɏɚ ɜɌɎəɚɎɑɝɔɫ ɘɑɒɐɟ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɥɔɘɔ 

ɠɌɓɌɘɔ. 

Ⱥɍɘɑəəɧɑ ɔɚəɧ, ɝɚɝɜɑɐɚɞɚɣɑəəɧɑ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɝɚɜɍɑəɞɌ, əɌ- 

ɓɧɎɌɪɞɝɫ ɛɚɏɗɚɥɌɪɥɔɘ ɖɚɘɛɗɑɖɝɚɘ. Ƚɞɑɛɑəɨ ɐɔɝɛɑɜɝəɚɝɞɔ ɞɎɑɜɐɚɕ 

ɠɌɓɧ ɟɎɑɗɔɣɔɎɌɑɞ ɑɑ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɚɍɘɑəɟ. ȹɑɘɌɗɟɪ ɜɚɗɨ ɔɏɜɌɑɞ Ɏ ɩɞɚɘ 

ɔ ɝɚɝɞɌɎ ɝɚɜɍɑəɞɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɘɔəɑɜɌɗɚɏɔɣɑɝɖɔɕ ɝɚɝɞɌɎ ɛɚɜɚɐ. ȹɌɛɜɔ- 

ɘɑɜ, ɍɚɗɨɤɚɕ ɚɍɘɑəəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ ɚɍɗɌɐɌɑɞ ɘɚəɞɘɚɜɔɗɗɚəɔɞ, ɘɔəɔ- 

ɘɌɗɨəɚɕ ð ɖɌɚɗɔəɔɞ. 

Ƚɞɑɛɑəɨ ɛɚɏɗɚɥɑəɔɫ ɔɚəɚɎ ɓɌɎɔɝɔɞ ɚɞ ɎɌɗɑəɞəɚɝɞɔ ɖɌɞɔɚəɚɎ. Ɂɚɜɚ- 

ɤɚ ɛɚɏɗɚɥɌɪɞɝɫ ɘəɚɏɚɎɌɗɑəɞəɧɑ ɔɚəɧ, ɝɗɌɍɑɑ ð ɚɐəɚɎɌɗɑəɞəɧɑ. Ƚɜɑɐɔ 

ɔɚəɚɎ ɚɐɔəɌɖɚɎɚɕ ɎɌɗɑəɞəɚɝɞɔ ɩəɑɜɏɔɫ ɛɚɏɗɚɥɑəɔɫ ɛɌɐɌɑɞ ɝ ɟɘɑəɨ- 

ɤɑəɔɑɘ ɚɞəɚɝɔɞɑɗɨəɚɕ Ɍɞɚɘəɚɕ ɘɌɝɝɧ ɔ ɜɌɐɔɟɝɌ ɔɚəɌ: K+ > Na+ > Li +; 

Sr  2+ > Ca2+ > Mg2+. 

Ȭɐɝɚɜɍɢɔɫ əɌ ɞɎɑɜɐɚɘ ɚɜɏɌəɔɣɑɝɖɚɘ ɎɑɥɑɝɞɎɑ. ȼɌɝɞɎɚɜɑəəɚɑ ɚɜ- 

ɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɎɖɗɪɣɌɑɞ ɤɔɜɚɖɔɕ ɖɜɟɏ ɝɚɑɐɔəɑ- 

əɔɕ ð ɚɞ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɔɡ ɘɚɗɑɖɟɗ ɐɚ ɚɗɔɏɚɘɑɜɚɎ ɔ ɛɚɗɔɘɑɜɚɎ. 

ȶɚəɢɑəɞɜɌɢɔɫ ɜɌɝɞɎɚɜɑəəɚɏɚ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɚɣɎɑəəɧɡ ɜɌɝ- 

ɞɎɚɜɌɡ ɚɍɧɣəɚ ɘəɚɏɚ ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɜɑɖɌɡ ɔ ɚɓɑɜɌɡ. ȺɝəɚɎəɚɑ ɖɚɗɔɣɑ- 

ɝɞɎɚ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɛɜɑɐɝɞɌɎɗɑəɚ ɏɟɘɟɝɚɎɧɘɔ 

ɎɑɥɑɝɞɎɌɘɔ, ɖɚɞɚɜɧɑ ɝɚɝɞɚɫɞ ɔɓ ɏɟɘɔəɚɎɧɡ ɔ ɠɟɗɨɎɚɖɔɝɗɚɞ. 

ȯɟɘɔəɚɎɧɑ ɖɔɝɗɚɞɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ Ɏɧɝɚɖɚɘɚɗɑɖɟɗɫɜəɧɑ ɛɚ- 

ɗɔɘɑɜɧ, ɝɚɐɑɜɒɌɥɔɑ ɖɌɜɍɚɖɝɔɗɨəɧɑ ɔ ɠɑəɚɗɨəɧɑ ɏɔɐɜɚɖɝɔɐəɧɑ ɠɟəɖ- 

ɢɔɚəɌɗɨəɧɑ ɏɜɟɛɛɧ. Ȼɜɔ ɛɚɐɖɔɝɗɑəɔɔ ɏɟɘɔəɚɎɧɑ ɖɔɝɗɚɞɧ ɞɑɜɫɪɞ ɜɌɝ- 

ɞɎɚɜɔɘɚɝɞɨ ɔ Ɏɧɐɑɗɫɪɞɝɫ ɔɓ ɜɌɝɞɎɚɜɌ Ɏ Ɏɔɐɑ ɐɔɝɛɑɜɝəɚɕ ɠɌɓɧ. 

ȯɟɘɟɝɚɎɧɑ ɎɑɥɑɝɞɎɌ Ɏ ɜɌɝɞɎɚɜɑ ɌɖɞɔɎəɚ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ ɝ ɔɚəɌɘɔ 

ɘɑɞɌɗɗɚɎ, ɚɍɜɌɓɟɫ ɖɚɘɛɗɑɖɝɧ ɡɑɗɌɞəɚɏɚ ɞɔɛɌ. ɉɞɚ ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ 

ɠɚɜɘɔɜɚɎɌəɔɫ Ɏɧɝɚɖɔɡ ɖɚəɢɑəɞɜɌɢɔɕ ɘɑɞɌɗɗɚɎ Ɏ ɜɌɝɞɎɚɜɑ. Ƚɚɜɍɢɔɫ 

əɌ ɞɎɑɜɐɚɕ ɠɌɓɑ ɏɟɘɔəɚɎɧɡ ɖɔɝɗɚɞ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɐɌɗɑəɔɪ ɘɑɞɌɗɗɚɎ ɔɓ 

ɜɌɝɞɎɚɜɌ. 

ȻɜɔɝɟɞɝɞɎɔɑ Ɏ ɜɌɝɞɎɚɜɑ ɚɜɏɌəɔɣɑɝɖɔɡ ɗɔɏɌəɐɚɎ ɞɌɖɒɑ Ɏəɚɝɔɞ ɔɓ- 

ɘɑəɑəɔɫ Ɏ Ɍɐɝɚɜɍɢɔɪ ɘɑɞɌɗɗɚɎ əɌ ɚɖɝɔɐɌɡ ɔ ɛɚɎɑɜɡəɚɝɞɔ ɏɗɔəɔɝɞɧɡ 

ɘɔəɑɜɌɗɚɎ. 

ȱɝɗɔ ɔɚə ɘɑɞɌɗɗɌ Ɏ ɜɌɝɞɎɚɜɑ əɌɡɚɐɔɞɝɫ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɠɚɜɘɑ, ɑɏɚ 

Ɍɐɝɚɜɍɢɔɫ ɘɚɒɑɞ ɍɧɞɨ ɛɚɐɌɎɗɑəɌ, əɚ Ɏ əɑɖɚɞɚɜɧɡ ɝɔɝɞɑɘɌɡ ɚəɌ Ɏ ɐɑɕ- 

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɌɒɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɓɌ ɝɣɑɞ ɚɍɜɌɓɚɎɌəɔɫ ɞɜɚɕəɧɡ ɘɑɞɌɗɗ- 

ɗɔɏɌəɐ-ɛɚɎɑɜɡəɚɝɞəɧɡ ɖɚɘɛɗɑɖɝɚɎ. 

ʍʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ 

ɛɜɚɞɑɖɌɪɞ ɜɌɓɗɔɣəɧɑ ɡɔɘɔɣɑɝɖɔɑ ɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɚɖɌ- 

ɓɧɎɌɪɥɔɑ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ ɔɡ ɝɚɝɞɌɎ. 

Ɂɔɘɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɚɝəɚɎəɚɘ ɔɚəɚɚɍɘɑəəɧɑ 

ɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ. ȽɟɘɘɌɜəɚɑ ɚɞəɚɝɔɞɑɗɨəɚɑ ɝɚɐɑɜɒɌ- 
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əɔɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɜɑɌɏɑəɞɚɎ ɡɌɜɌɖɞɑɜɔɓɟɑɞ Ɏɑɗɔɣɔ- 

əɌ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ (ɜɑɐɚɖɝ) ɛɚɞɑəɢɔɌɗɌ. Ȼɚɝɖɚɗɨɖɟ 

Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɛɜɔɝɟɞɝɞɎɟɑɞ ɜɌɝɞɎɚɜɑəəɧɕ ɖɔɝɗɚɜɚɐ, ɞɚ ɝɜɑɐɌ ɔɘɑɑɞ 

ɚɖɔɝɗɔɞɑɗɨəɧɕ ɡɌɜɌɖɞɑɜ. ȺɞɜɔɢɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ ɜɑɐɚɖɝ-ɛɚɞɑəɢɔɌɗ 

əɌɍɗɪɐɌɑɞɝɫ Ɏ ɌəɌɩɜɚɍəɧɡ ɟɝɗɚɎɔɫɡ ð ɝɜɑɐɌ ɔɘɑɑɞ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ 

ɡɌɜɌɖɞɑɜ. 

ʆʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ (ȺȮȼ) əɌɓɧɎɌɪɞɝɫ 

ɜɑɌɖɢɔɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɛɑɜɑɡɚɐɚɘ ɩɗɑɖɞɜɚəɚɎ ɘɑɒɐɟ ɟɣɌɝɞɎɟɪɥɔ- 

ɘɔ Ɏ ɜɑɌɖɢɔɔ ɣɌɝɞɔɢɌɘɔ (ɌɞɚɘɌɘɔ, ɔɚəɌɘɔ, ɘɚɗɑɖɟɗɌɘɔ). ȼɌɓɗɔɣɌɪɞ 

ɞɜɔ ɞɔɛɌ ȺȮȼ: ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ, ʤʝʞʠʦʥʥʝr, ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʳʝ, 

ʩʘʤʦʦʢʠʩʣʝʥʠʷ-ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

Ȼɜɔɘɑɜɚɘ ɛɑɜɎɚɏɚ ɞɔɛɌ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɜɑɌɖɢɔɫ, ɛɜɚɔɝɡɚɐɫɥɌɫ Ɏ 

Ɍɞɘɚɝɠɑɜɑ 
0 0 +4   ī2 

 
ɔɗɔ Ɏ Ɏɚɐɑ 

 
 

4Fe2+ + O 

N2 + 2O2 = 2N  O2 

 
+10H O = 4Fe(OH) 

 

 
ɹ +8H+ 

. 
2 2 3 

Ȼɜɔɘɑɜɚɘ Ɏɞɚɜɚɏɚ ɞɔɛɌ ȺȮȼ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɜɑɌɖɢɔɫ 

2KCl +5Oī2 = 2KClī1 + 3O0 . 
3 2 

Ȼɜɔɘɑɜɚɘ ɞɜɑɞɨɑɏɚ ɞɔɛɌ ȺȮȼ ð ɜɑɌɖɢɔɫ, ɛɜɚɞɑɖɌɪɥɌɫ ɛɜɔ ɚɍɑɓɓɌ- 

ɜɌɒɔɎɌəɔɔ Ɏɚɐɧ, 

Cl 0 + H O = HClī1
 + HCl +1O , 

ɏɐɑ ɡɗɚɜ ɎɧɝɞɟɛɌɑɞ Ɏ ɖɌɣɑɝɞɎɑ ɚɖɔɝɗɔɞɑɗɫ ɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɫ (ɜɑɌɖɢɔɫ 

ɝɌɘɚɚɖɔɝɗɑəɔɫ-ɝɌɘɚɎɚɝɝɞɌəɚɎɗɑəɔɫ). 

ɀɚɞɚɗɔɓ ð ɠɚɞɚɡɔɘɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ, ɛɜɚɞɑɖɌɪɥɔɑ Ɏ ɛɜɔɜɚɐ- 

əɧɡ ɎɚɐɌɡ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ ȿɀ-ɔɓɗɟɣɑəɔɫ ȽɚɗəɢɌ ɛɜɔ ɟɣɌɝɞɔɔ ɝɎɚɍɚɐ- 

əɧɡ ɜɌɐɔɖɌɗɚɎ ɔ Ɏɚɓɍɟɒɐɑəəɧɡ ɣɌɝɞɔɢ. ȾɚɗɥɔəɌ ɝɗɚɫ Ɏɚɐɧ, Ɏ ɖɚɞɚɜɚɘ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɠɚɞɚɗɔɓ, ɘɚɒɑɞ ɐɚɡɚɐɔɞɨ ɐɚ əɑɝɖɚɗɨɖɔɡ ɘɑɞɜɚɎ. ɀɚɞɚɗɔɓ 

ɛɜɚɞɑɖɌɑɞ ɝ ɟɣɌɝɞɔɑɘ ɖɔɝɗɚɜɚɐɌ ɔ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ, ɔɏɜɌɫ ɎɌɒəɟɪ 

ɜɚɗɨ Ɏ ɛɜɚɢɑɝɝɌɡ ɝɌɘɚɚɣɔɥɑəɔɫ əɑɏɗɟɍɚɖɔɡ ɎɚɐɚɑɘɚɎ, ɜɑɖ, ɛɜɟɐɚɎ, ɛɜɔ- 

ɍɜɑɒəɧɡ ɓɚə ɘɚɜɑɕ, ɚɓɑɜ, ɎɚɐɚɡɜɌəɔɗɔɥ ɚɞ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. 

1.2.3.2. ʂʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

ɺʣʠʷʥʠʝ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤ rʥʘ ʨʅ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ȮɌɒəɚɕ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɫɎɗɫɑɞɝɫ Ɏɚɐɚɜɚɐəɧɕ ɛɚɖɌɓɌɞɑɗɨ ð ɜȹ. 

ɉɗɑɖɞɜɚəɑɕɞɜɌɗɨəɚɝɞɨ ɜɌɝɞɎɚɜɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ 

ɝɚɍɗɪɐɌɑɞɝɫ ɓɌ ɝɣɑɞ ɜɌɎɑəɝɞɎɌ ɘɑɒɐɟ ɝɚɐɑɜɒɌəɔɑɘ ɖɌɞɔɚəɚɎ əɌɞɜɔɫ, 

ɖɌɗɔɫ, ɘɌɏəɔɫ, ɖɌɗɨɢɔɫ, ɎɚɐɚɜɚɐɌ ɔ ɖɚɗɔɣɑɝɞɎɚɘ ɌəɔɚəɚɎ ð ɡɗɚɜɔɐ-, 

ɏɔɐɜɚɖɌɜɍɚəɌɞ-, ɖɌɜɍɚəɌɞ-, ɝɟɗɨɠɌɞ-, əɔɞɜɌɞ-ɔɚəɚɎ: 

[Na+]+[K+]+2[Ca 2+]+2[Mg 2+]+[H+] = 
 ð 2ð  2ð ð 

= [Clð]+[HCȺ3 ]+2[CO 3 ]+2[SO4 ]+[NO3]. 

Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɜɚɢɑɝɝɚɎ ɜɌɝɞɎɚɜɑəɔɫ ɔ ɚɍɜɌɓɚɎɌəɔɫ əɚɎɧɡ ɠɌɓ 
2ð ð 

ɔɚəɧ K+, Na+, Ca2+, Ƚlð, SO4  , NO3 əɑ ɍɟɐɟɞ ɚɖɌɓɧɎɌɞɨ Ɏɗɔɫəɔɑ əɌ ɜȹ 

ɚɍɜɌɓɟɪɥɔɡɝɫ ɜɌɝɞɎɚɜɚɎ. ȶɔɝɗɚɞəɚ-ɚɝəɚɎəɚɑ ɜɌɎəɚɎɑɝɔɑ ɍɟɐɑɞ ɚɛɜɑɐɑ- 
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ð 2ð 

ɗɫɞɨɝɫ ɛɜɔɝɟɞɝɞɎɔɑɘ ȹȽȺ3 ɔ ȽȺ3 ɔɚəɚɎ. Ȼɚɩɞɚɘɟ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɛɜɔ- 

ɜɚɐəɧɡ Ɏɚɐ ɖɚəɢɑəɞɜɌɢɔɫ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɐɑɜɒɌəɔɑɘ 

ɏɔɐɜɚɖɌɜɍɚəɌɞ ɔ ɖɌɜɍɚəɌɞ-ɔɚəɚɎ. Ȯ ɐɌəəɧɡ ɜɌɝɞɎɚɜɌɡ ɛɜɔ ɜȹ ɜɌɎəɚɘ 7 

ɍɟɐɑɞ ɝɚɍɗɪɐɌɞɨɝɫ ɜɌɎɑəɝɞɎɚ ɘɑɒɐɟ ɝɚɐɑɜɒɌəɔɑɘ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ ɔ ɖɚ- 

ɗɔɣɑɝɞɎɚɘ ɏɔɐɜɚɖɌɜɍɚəɌɞ-, ɖɌɜɍɚəɌɞ- ɔ ɏɔɐɜɚɖɝɔɐəɧɡ ɔɚəɚɎ: 
ð 2ð 

H+ = HCO 3+2CO3 +OHð. 

Ȯ ɩɞɚɕ ɝɎɫɓɔ ɔɓɟɣɑəɔɪ ɜɌɎəɚɎɑɝɔɕ, ɎɚɓəɔɖɌɪɥɔɡ Ɏ ɖɌɜɍɚəɌɞəɚɕ 

ɝɔɝɞɑɘɑ, ɟɐɑɗɫɪɞ ɚɝɚɍɚɑ ɎəɔɘɌəɔɑ. 

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏɧɐɑɗɑəɔɑ ȽȺ2 Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɧɡɌəɔɫ ɔ ɜɌɓɗɚɒɑ- 

əɔɫ ɚɜɏɌəɔɣɑɝɖɔɡ ɚɝɞɌɞɖɚɎ ɎɧɓɧɎɌɑɞ ɛɚəɔɒɑəɔɑ ɜȹ Ɏ ɛɜɔɜɚɐəɧɡ Ɏɚ- 
ɐɌɡ, ɛɚɞɚɘɟ ɣɞɚ ɛɜɔ Ɍɍɝɚɜɍɢɔɔ ȽȺ2 Ɏɚɐɚɕ ɚɍɜɌɓɟɑɞɝɫ ɝɗɌɍɌɫ ɟɏɚɗɨəɌɫ 

ɖɔɝɗɚɞɌ: 
ð 2ð 

ȹ2Ⱥ+ȽȺ2  Pȹ2ȽȺ3 ᴾ ȹ++ȹȽO3  P2ȹ++ȽO3 . 

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɛɚɏɗɚɥɑəɔɑ ȽȺ2 Ɏ ɛɜɚɢɑɝɝɑ ɠɚɞɚɝɔəɞɑɓɌ ɛɜɔɎɚ- 

ɐɔɞ ɖ ɟɘɑəɨɤɑəɔɪ ɖɚɗɔɣɑɝɞɎɌ ȹ2ȽȺ3 ɔ ȹ+, ɞ.ɑ. ɖ ɜɚɝɞɟ ɜȹ. ȸɚɒəɚ ɛɜɑɐ- 

ɛɚɗɚɒɔɞɨ, ɣɞɚ ɜȹ ɜɑɏɟɗɔɜɟɑɞɝɫ ɜɌɎəɚɎɑɝɔɑɘ ȽȺ2 ɔ ɖɌɜɍɚəɌɞɌ ɖɌɗɨɢɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɎɧɤɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ȽȺ2 ɟɎɑɗɔɣɔɎɌɑɞ ɝɚɐɑɜɒɌəɔɑ 

ȹ2ȽȺ3, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɎɧɓɧɎɌɑɞ ɟɘɑəɨɤɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɖɌɜɍɚ- 

əɌɞɌ ɖɌɗɨɢɔɫ, Ɍ ɟɘɑəɨɤɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ȽȺ2 ɛɜɔɎɚɐɔɞ ɖ ɚɝɌɒɐɑəɔɪ ɖɌɜ- 

ɍɚəɌɞɌ ɖɌɗɨɢɔɫ. ȮɚɐɌ, ɝɚɐɑɜɒɌɥɌɫ ȹ2ȽȺ3 ɔ ȹȽO ð, ɚɍɗɌɐɌɑɞ ɍɟɠɑɜəɧɘɔ 

ɝɎɚɕɝɞɎɌɘɔ, ɛɚɩɞɚɘɟ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɔɑ ɔɓɘɑəɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ȹ+ 

ɘɚɏɟɞ əɑ ɛɜɔɎɚɐɔɞɨ ɖ ɝɔɗɨəɚɘɟ ɔɓɘɑəɑəɔɪ ɜȹ. 

ȼɑɓɟɗɨɞɔɜɟɪɥɔɑ ɝɚɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ɘɚɗɑɖɟɗɌɘɔ ɔ ɔɚəɌɘɔ, Ɍɞɘɚ- 

ɝɠɑɜəɧɘ ȽȺ2 ɔ ɞɎɑɜɐɧɘ ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ ɛɜɔɎɚɐɫɞ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ 

ɍɟɠɑɜəɚɏɚ ɜɌɝɞɎɚɜɌ ɝ ɜȹ 8,0ð8,4.  Ȼɜɔ ɩɞɚɘ əɑ ɔɝɖɗɪɣɑəɚ, ɣɞɚ ɌɖɞɔɎ- 

əɚɝɞɨ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɔɗɔ ɐɜɟɏɔɑ ɗɚɖɌɗɨəɧɑ ɛɜɔɣɔəɧ ɘɚɏɟɞ 

ɚɍɜɌɓɚɎɌɞɨ əɌ əɑɖɚɞɚɜɚɑ Ɏɜɑɘɫ ɍɚɗɑɑ əɔɓɖɔɑ (ɐɚ 6) ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ 

(ɐɚ 10) ɓəɌɣɑəɔɫ ɜȹ. 

ȱɝɗɔ ɔɓɎɑɝɞəɌ ɝɟɘɘɌɜəɌɫ ɌɖɞɔɎəɚɝɞɨ ɖɌɜɍɚəɌɞɚɎ ɔ ɜȹ ɜɌɝɞɎɚɜɌ, 

ɎɝɑɏɐɌ ɘɚɒəɚ Ɏɧɣɔɝɗɔɞɨ ɌɖɞɔɎəɚɝɞɨ ɖɌɒɐɚɏɚ ɔɓ ɖɚɘɛɚəɑəɞɚɎ ɖɌɜɍɚ- 

əɌɞəɚɕ ɝɔɝɞɑɘɧ. Ȱɗɫ ɚɜɔɑəɞɔɜɚɎɚɣəɧɡ ɜɌɝɣɑɞɚɎ ɟɐɚɍəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɜɌɝɛɜɑɐɑɗɔɞɑɗɨəɟɪ ɐɔɌɏɜɌɘɘɟ (ɜɔɝ. 1.26),  ɖɚɞɚɜɌɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɓɌɎɔɝɔɘɚɝɞɨ ɝɚɐɑɜɒɌəɔɫ (Ɏ ɐɚɗɫɡ) ɖɚɘɛɚəɑəɞɚɎ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ 

ɚɞ Ɏɑɗɔɣɔəɧ ɜȹ ɜɌɝɞɎɚɜɌ. 

ȰɔɌɏɜɌɘɘɌ ɎɖɗɪɣɌɑɞ ɐɎɑ ɓɌɎɔɝɔɘɚɝɞɔ: ɛɑɜɎɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɛɚɖɌɓɧ- 

ɎɌɑɞ ɔɓɘɑəɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɏɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɚɎ Ɏ ɝɔɝɞɑɘɑ ɚɞ ɜȹ Ɏɚɐɧ, 

ɎɞɚɜɌɫ ð ɔɓɘɑəɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV) (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

Ɏ ɖɔɝɗɚɕ ɝɜɑɐɑ) ɔ ɖɌɜɍɚəɌɞ-ɔɚəɚɎ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɥɑɗɚɣəɚɕ ɝɜɑɐɑ) 

ɚɞ ɜȹ Ɏɚɐɧ. 

ȿɝɞɌəɚɎɗɑəɌ ɓɌɎɔɝɔɘɚɝɞɨ ɜȹ ɜɌɝɞɎɚɜɌ ɚɞ ɝɚɐɑɜɒɌəɔɫ ɚɖɝɔɐɌ ɟɏɗɑ- 

ɜɚɐɌ (IV) Ɏ Ɏɚɓɐɟɡɑ: 

, (1.1) 

ɏɐɑ K1 ð ɖɚəɝɞɌəɞɌ ɐɔɝɝɚɢɔɌɢɔɔ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ ɛɚ ɛɑɜɎɚɕ ɝɞɟ- 

ɛɑəɔ, ɘɚɗɨ/ɐɘ3; Kȯ(ȽȺ ) ð ɖɚəɝɞɌəɞɌ ȯɑəɜɔ ɐɗɫ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV ), 

ɘɚɗɨ/(ɐɘ3 ȻɌ) ɔɗɔ ɘɚɗɨ/(ɐɘ3 Ɍɞɘ); ʈȽȺ 
ɟɏɗɑɜɚɐɌ (IV) Ɏ Ɏɚɓɐɟɡɑ (ȻɌ ɔɗɔ Ɍɞɘ). 

ð ɛɌɜɢɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ ɚɖɝɔɐɌ 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 63 
 

ȹ 

ð 

3 

 

ǖǮǷǹǳǴǰ 1.26.  

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 
ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ 
ʦʪ ʨʅ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚɐɡɚɐɧ ɖ ɚɢɑəɖɑ ɓəɌɣɑəɔɫ ɜȹ ɛɜɔ ɜɌɎ- 

əɚɎɑɝɔɔ ɐɗɫ ɛɜɚɢɑɝɝɚɎ ɜɌɝɞɎɚɜɑəɔɫ ɞɌɖɔɡ ɏɌɓɚɎ, ɖɌɖ, əɌɛɜɔɘɑɜ, ɚɖɝɔɐ 

ɟɏɗɑɜɚɐɌ (IV), ɚɖɝɔɐ ɝɑɜɧ (IV), ɌɘɘɔɌɖ, Ɏ Ɏɚɐɑ, əɑ ɝɚɐɑɜɒɌɥɑɕ ɐɜɟɏɔɡ ɛɜɔ- 

ɘɑɝɑɕ, ɫɎɗɫɪɞɝɫ ɚɍɥɔɘɔ. Ȼɚɩɞɚɘɟ ɠɚɜɘɟɗɌ (1.1) ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚ- 

ɎɌəɌ ɐɗɫ ɚɢɑəɖɔ ɜȹ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐɖɚɎ, ɖɚɏɐɌ Ɏ Ɏɚɓɐɟɡɑ ɛɜɔɝɟɞɝɞɎɟɪɞ 

ɚɖɝɔɐɧ ɟɏɗɑɜɚɐɌ (IV), ɝɑɜɧ (IV), ɌɘɘɔɌɖ ɔɗɔ ɐɜɟɏɔɑ ɏɌɓɧ ɔ ɔɡ ɝɘɑɝɔ, ɛɚ- 

ɝɖɚɗɨɖɟ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ Ɏ ɜɌɝɞɎɚɜɑ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɪɞ ɔɝɞɚɣəɔɖɔ 

ɛɜɔɘɑɝɑɕ, ɝɛɚɝɚɍəɧɡ ɛɚɎɗɔɫɞɨ əɌ ɜɌɝɝɘɚɞɜɑəəɧɑ ɜɌɎəɚɎɑɝɔɫ. 

ȬɖɞɔɎəɚɝɞɨ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ (Ɍ+) Ɏ ɜɌɝɞɎɚɜɑ ɖɌɜɍɚəɌɞɌ ɖɌɗɨɢɔɫ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɌɜɢɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɟɏɗɑɖɔɝɗɚɏɚ ɏɌɓɌ əɌɐ ɜɌɝɞɎɚɜɚɘ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚ ɠɚɜɘɟɗɑ 

 
, (1.2)  

 
ɏɐɑ K1 ɔ K2 ï ɖɚəɝɞɌəɞɧ ɐɔɝɝɚɢɔɌɢɔɔ ȹ2ȽȺ3 ɛɚ ɛɑɜɎɚɕ ɔ Ɏɞɚɜɚɕ ɝɞɟɛɑəɔ; 

Kȯ(ȽȺ2) ð ɖɚəɝɞɌəɞɌ ȯɑəɜɔ ɐɗɫ ȽȺ2, gCa2+, gHCO3  
ð ɖɚɩɠɠɔɢɔɑəɞɧ ɌɖɞɔɎ- 

əɚɝɞɔ ɔɚəɚɎ ȽɌ2+ ɔ ȹȽO ð. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ȶɌɜɍɚ- 

əɌɞəɌɫ ɝɔɝɞɑɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɐɔə ɔɓ ɝɗɚɒəɧɡ ɖɚɘɛɗɑɖɝɚɎ ɛɜɔ- 

ɜɚɐəɧɡ ɜɌɎəɚɎɑɝɔɕ ɔ ɚɛɜɑɐɑɗɫɑɞ ɡɌɜɌɖɞɑɜ ɜɫɐɌ ɛɜɚɢɑɝɝɚɎ ɔ ɫɎɗɑəɔɕ, 

ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

ȺɝəɚɎəɧɘɔ ɖɚɘɛɚəɑəɞɌɘɔ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ ɛɜɔɜɚɐəɧɡ Ɏɚɐ 

ɫɎɗɫɪɞɝɫ ɚɖɝɔɐ ɟɏɗɑɜɚɐɌ (IV), ɏɔɐɜɚɖɌɜɍɚəɌɞ- ɔ ɖɌɜɍɚəɌɞ-ɔɚəɧ. Ȯ ɜɌɝ- 

ɞɎɚɜɑ ɘɑɒɐɟ əɔɘɔ ɝɟɥɑɝɞɎɟɑɞ ɛɚɐɎɔɒəɚɑ ɜɌɎəɚɎɑɝɔɑ: 
ð 2ð 

H2CO3  Pȹ+ + HCO 3  P2ȹ+ + CO3 . 

Ƚɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɖɚɘɛɚəɑəɞɌɘɔ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ Ɏ ɓəɌɣɔ- 

ɞɑɗɨəɚɕ ɘɑɜɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɑɗɔɣɔəɚɕ ɜȹ ɝɜɑɐɧ. ȾɌɖ, ɛɜɔ ɜȹ Ѕ 4,5  ɔɓ 

Ɏɝɑɡ ɖɚɘɛɚəɑəɞɚɎ ɖɌɜɍɚəɌɞəɚɏɚ ɜɌɎəɚɎɑɝɔɫ Ɏ Ɏɚɐɑ ɛɜɔɝɟɞɝɞɎɟɑɞ ɞɚɗɨɖɚ 

ɝɎɚɍɚɐəɌɫ ɟɏɚɗɨəɌɫ ɖɔɝɗɚɞɌ. Ȯ ɔəɞɑɜɎɌɗɑ ɜȹ ɚɞ 6 ɐɚ 10 ɏɔɐɜɚɖɌɜɍɚəɌɞ- 

ɔɚəɧ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɚɕ ɠɚɜɘɚɕ ɛɜɚɔɓɎɚɐəɧɡ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ (ɘɌɖɝɔ- 
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ɘɌɗɨəɚɑ ɔɡ ɝɚɐɑɜɒɌəɔɑ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ ɜȹ 8,3ð8,4).  Ȼɜɔ ɜȹ > 10,5  ɏɗɌɎ- 

əɚɕ ɠɚɜɘɚɕ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɛɜɚɔɓɎɚɐəɧɡ ɟɏɚɗɨəɚɕ ɖɔɝɗɚɞɧ ɫɎɗɫɪɞɝɫ 

ɖɌɜɍɚəɌɞ-ɔɚəɧ. 

ȺɡɌɜɌɖɞɑɜɔɓɟɑɘ ɚɝəɚɎəɧɑ ɖɚɘɛɚəɑəɞɧ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ ɛɜɔ- 

ɜɚɐəɧɡ ɎɚɐɚɑɘɚɎ. ȯɗɌɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɛɚɝɞɟɛɗɑəɔɫ ɚɖɝɔɐɌ ɟɏɗɑ- 

ɜɚɐɌ (IV) Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɛɜɚɢɑɝɝɧ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɌɝ- 

ɛɌɐɌ ɚɜɏɌəɔɣɑɝɖɔɡ ɚɝɞɌɞɖɚɎ, ɚɖɔɝɗɑəɔɫ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɐɧɡɌəɔɫ 

Ɏɚɐəɧɡ ɚɜɏɌəɔɓɘɚɎ. Ⱥɖɝɔɐ ɟɏɗɑɜɚɐɌ (IV) ɝɚɐɑɜɒɔɞɝɫ Ɏ Ɏɚɐɑ Ɏ ɚɝəɚɎəɚɘ 

Ɏ Ɏɔɐɑ ɜɌɝɞɎɚɜɑəəɧɡ ɘɚɗɑɖɟɗ CO2, ɔ ɗɔɤɨ ɘɌɗɌɫ ɣɌɝɞɨ ɑɏɚ (ɚɖɚɗɚ 1%) 

ɛɜɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɝ Ɏɚɐɚɕ ɚɍɜɌɓɟɑɞ ɟɏɚɗɨəɟɪ ɖɔɝɗɚɞɟ: 

CO2 + H2O P  H2CO3. 

ȺɐəɚɎɜɑɘɑəəɚ ɝ ɛɜɚɢɑɝɝɌɘɔ ɛɚɝɞɟɛɗɑəɔɫ CO2 Ɏ Ɏɚɐɚɑɘ ɓəɌɣɔɞɑɗɨ- 

əɌɫ ɣɌɝɞɨ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV) ɛɚɞɜɑɍɗɫɑɞɝɫ ɛɜɔ ɠɚɞɚɝɔəɞɑɓɑ, Ɍ ɞɌɖɒɑ 
ɜɌɝɡɚɐɟɑɞɝɫ əɌ ɜɌɝɞɎɚɜɑəɔɑ ɖɌɜɍɚəɌɞɚɎ ɔ ɡɔɘɔɣɑɝɖɚɑ ɎɧɎɑɞɜɔɎɌəɔɑ 

ɌɗɪɘɚɝɔɗɔɖɌɞɚɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐɑ: 

CaCO3 + CO2 + H2O P  Ca(HCO 3)2, 
ð ð 

HSiO 3 + CO2 + H2O P  H2SiO3 + HCO 3. 

ȿɘɑəɨɤɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV) Ɏ Ɏɚɐɑ ɛɜɚɔɝɡɚɐɔɞ 

ɞɌɖɒɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɑɏɚ Ɏɧɐɑɗɑəɔɫ Ɏ Ɍɞɘɚɝɠɑɜɟ. 

ȶɚəɢɑəɞɜɌɢɔɫ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV) Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɖɚɗɑɍɗɑɞɝɫ 

ɚɞ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɧɡ ɐɚɗɑɕ ɑɐɔəɔɢɧ ɐɚ 3ð4 ɘɏ/ɐɘ3, ɔɓɜɑɐɖɌ ɐɚɝɞɔɏɌɫ 

Ɏɑɗɔɣɔəɧ 10ð20  ɘɏ/ɐɘ3. Ⱥɍɧɣəɚ Ɏɑɝəɚɕ ɔ ɗɑɞɚɘ ɝɚɐɑɜɒɌəɔɑ ɚɖɝɔɐɌ 

ɟɏɗɑɜɚɐɌ (IV) Ɏ Ɏɚɐɚɑɘɑ ɛɚəɔɒɌɑɞɝɫ, Ɍ Ɏ ɚɝɑəəɑ-ɓɔɘəɔɕ ɛɑɜɔɚɐ ɟɎɑɗɔ- 

ɣɔɎɌɑɞɝɫ, ɐɚɝɞɔɏɌɫ ɘɌɖɝɔɘɟɘɌ Ɏ ɖɚəɢɑ ɓɔɘɧ. Ⱥɖɝɔɐ ɟɏɗɑɜɚɐɌ (IV) ɔɘɑɑɞ 

ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɜɌɝɞɔɞɑɗɨəɧɡ ɚɜɏɌəɔɓɘɚɎ (ɖɌɖ ɔɝ- 

ɞɚɣəɔɖ ɟɏɗɑɜɚɐɌ). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɚɎɧɤɑəəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ CO2 ɟɏəɑ- 

ɞɌɪɥɑ ɐɑɕɝɞɎɟɪɞ əɌ ɒɔɎɧɑ ɚɜɏɌəɔɓɘɧ. Ȼɜɔ Ɏɧɝɚɖɔɡ ɖɚəɢɑəɞɜɌɢɔɫɡ 

CO2 ɎɚɐɌ ɝɞɌəɚɎɔɞɝɫ ɌɏɜɑɝɝɔɎəɚɕ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɘɑɞɌɗɗɌɘ ɔ ɍɑɞɚəɟ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɝɞɎɚɜɔɘɧɡ ɏɔɐɜɚɖɌɜɍɚəɌɞɚɎ, əɌɜɟɤɌɪɥɔɡ 

ɝɞɜɟɖɞɟɜɟ ɩɞɔɡ ɘɌɞɑɜɔɌɗɚɎ. 

Ȱɜɟɏɚɕ ɖɚɘɛɚəɑəɞ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ ð ɖɌɜɍɚəɌɞɧ ð ɤɔɜɚɖɚ ɜɌɝ- 

ɛɜɚɝɞɜɌəɑə ɖɌɖ Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ ɘɚɜɑɕ ɔ ɚɖɑɌəɚɎ, ɞɌɖ ɔ əɌ ɛɚɎɑɜɡ- 

əɚɝɞɔ ɘɌɞɑɜɔɖɚɎ. ȸɚɥəɧɑ ɞɚɗɥɔ ɔɓɎɑɝɞəɫɖɚɎ, ɘɑɜɏɑɗɑɕ, ɐɚɗɚɘɔɞɚɎ ɔ 

ɐɜɟɏɔɡ ɖɌɜɍɚəɌɞəɧɡ ɛɚɜɚɐ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɎɝɑɘɑɝɞəɚ. 

ȶɌɜɍɚəɌɞ ɖɌɗɨɢɔɫ Ɏ ɛɜɔɜɚɐɑ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ Ɏɔɐɑ 

ɐɎɟɡ ɖɜɔɝɞɌɗɗɔɣɑɝɖɔɡ ɠɚɜɘ ð ɖɌɗɨɢɔɞɌ ɔ ɌɜɌɏɚəɔɞɌ. ȶɌɗɨɢɔɞ ɜɌɝɛɜɚ- 

ɝɞɜɌəɑə ɓəɌɣɔɞɑɗɨəɚ ɤɔɜɑ ɔ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɚɝɌɐɖɚɎ, ɚɍɜɌɓɟɪ- 

ɥɔɡɝɫ Ɏ ɡɚɗɚɐəɚɕ ɝɜɑɐɑ. ȬɜɌɏɚəɔɞ, ɚɍɜɌɓɟɪɥɔɕɝɫ Ɏ ɞɜɚɛɔɣɑɝɖɔɡ ɘɚɜɫɡ, 

ɚɞəɚɝɔɞɝɫ ɖ ɘɑɞɌɝɞɌɍɔɗɨəɚɕ ɠɚɜɘɑ ɖɌɜɍɚəɌɞɌ ɖɌɗɨɢɔɫ ɔ ɛɚɝɞɑɛɑəəɚ 

ɛɑɜɑɡɚɐɔɞ Ɏ ɖɌɗɨɢɔɞ. 

ȺɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɏɔɐɜɚɖɌɜɍɚəɌɞəɧɡ ɔ ɖɌɜɍɚəɌɞəɧɡ ɔɚəɚɎ Ɏ 

ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ ɫɎɗɫɪɞɝɫ ɛɜɚɢɑɝɝɧ ɡɔɘɔɣɑɝɖɚɏɚ ɎɧɎɑɞɜɔɎɌəɔɫ ɔ 

ɜɌɝɞɎɚɜɑəɔɫ ɖɌɜɍɚəɌɞəɧɡ ɛɚɜɚɐ ɞɔɛɌ ɔɓɎɑɝɞəɫɖɚɎ, ɘɑɜɏɑɗɑɕ: 

CaCO3 + CO2 + H2O P  Ƚa2+ + 2HCOO 3, 

MgCO 3 + CO2 + H2O P  Mg2+ + 2HCO 3. 
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ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɚɢɑɝɝ əɑɛɚɝɜɑɐɝɞɎɑəəɚɏɚ ɜɌɝɞɎɚɜɑəɔɫ 

ɖɌɜɍɚəɌɞɌ ɖɌɗɨɢɔɫ ɛɚ ɟɜɌɎəɑəɔɪ 

CaCO3 P  Ƚa2+ + CO2ð
 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɔɏɜɌɑɞ ɜɚɗɔ ɛɜɔ ɛɑɜɑɡɚɐɑ ɘɌɗɚɜɌɝɞɎɚɜɔɘɧɡ ɖɌɜɍɚəɌɞɚɎ 

Ɏ ɜɌɝɞɎɚɜ. 

ȺɍɜɌɓɟɪɥɔɑɝɫ Ɏ ɡɚɐɑ ɩɞɔɡ ɛɜɚɢɑɝɝɚɎ Ɍəɔɚəɧ ɎɖɗɪɣɌɪɞɝɫ Ɏ ɚɍɥɟɪ 

ɝɔɝɞɑɘɟ ɖɌɜɍɚəɌɞəɚɏɚ ɜɌɎəɚɎɑɝɔɫ, ɝɟɥɑɝɞɎɟɪɥɟɪ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, 

ɔ ɚɖɌɓɧɎɌɪɞ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ ɜȹ ɜɌɝɞɎɚɜɚɎ. 

ȹɑɖɚɞɚɜɌɫ ɣɌɝɞɨ ɏɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɚɎ ɛɚɝɞɟɛɌɑɞ ɝ Ɍɞɘɚɝɠɑɜəɧɘɔ 

ɚɝɌɐɖɌɘɔ ɔ ɛɚɐɓɑɘəɧɘɔ ɎɚɐɌɘɔ. ȯɔɐɜɚɖɌɜɍɚəɌɞəɧɑ ɔ ɖɌɜɍɚəɌɞəɧɑ 

ɔɚəɧ ɛɚɝɞɟɛɌɪɞ Ɏ Ɏɚɐɚɑɘɧ ɝɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɛɜɑɐɛɜɔɫɞɔɕ ɡɔɘɔɣɑ- 

ɝɖɚɕ, ɝɔɗɔɖɌɞəɚɕ, ɝɚɐɚɎɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɐɜ. 

Ȼɚɘɔɘɚ ɖɌɗɨɢɔɞɌ ɔ ɌɜɌɏɚəɔɞɌ, Ɏ ɗɔɞɚɝɠɑɜɑ ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɜɌɝ- 
ɛɜɚɝɞɜɌəɑəɧ ɖɌɜɍɚəɌɞəɧɑ ɛɚɜɚɐɧ, ɝɚɐɑɜɒɌɥɔɑ ɖɌɗɨɢɔɕ ɔ ɘɌɏəɔɕ, ð ɩɞɚ 
ɐɚɗɚɘɔɞ ȽɌȸg(ȽȺ3)2 ɔ ɎɧɝɚɖɚɘɌɏəɑɓɔɌɗɨəɧɑ ɖɌɗɨɢɔɞɧ. ȸɌɏəɑɓɔɌɗɨəɧɑ 

ɖɌɗɨɢɔɞɧ, ɚɍɜɌɓɟɪɥɔɑɝɫ Ɏ ɜɌɕɚəɌɡ ɘɚɜɝɖɚɏɚ ɘɑɗɖɚɎɚɐɨɫ, ɚɍɧɣəɚ ɝɚ- 
ɐɑɜɒɌɞ ɚɞ 11  ɐɚ 19 % (ɘɚɗ.) ȸgȽȺ3 ɔ ɚɞəɚɝɫɞɝɫ ɖ ɎɧɝɚɖɚɘɌɏəɑɓɔɌɗɨəɧɘ 

ɖɌɗɨɢɔɞɌɘ. ȶɌɗɨɢɔɞ, ɝɚɐɑɜɒɌɥɔɕ ɘɑəɑɑ 5 % (ɘɚɗ.) ȸgȽȺ3, əɌɓɧɎɌɪɞ 

əɔɓɖɚɘɌɏəɑɓɔɌɗɨəɧɘ. 

Ȼɜɚɢɑɝɝ ɜɌɝɞɎɚɜɑəɔɫ ɐɚɗɚɘɔɞɌ ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ ɟɜɌɎəɑəɔɑɘ 

ȽɌȸg(ȽȺ3)2  PȽɌ2+ + Mg2+ + 2ȽO2ð. 

Ȯ ɛɜɔɜɚɐɑ Ɏɚɓɘɚɒəɧ ɎɓɌɔɘəɧɑ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ (ɛɑɜɑɡɚɐɧ) ɖɌɗɨ- 

ɢɔɞɌ Ɏ ɐɚɗɚɘɔɞ ɔ ɚɍɜɌɞəɚ: 

ȽɌȸg(ȽȺ3)2 + ȽɌ2+  P2ȽɌȽȺ3 + Mg2+. 

Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɖɌɗɨɢɔɞ ð ɘɑəɑɑ ɟɝɞɚɕɣɔɎɌɫ 

ɠɚɜɘɌ ɖɌɜɍɚəɌɞəɧɡ ɛɚɜɚɐ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɚɗɚɘɔɞɚɘ. 

Ȼɚ ɘɑɜɑ əɌɖɚɛɗɑəɔɫ ɏɔɐɜɚɖɌɜɍɚəɌɞ- ɔ ɚɝɚɍɑəəɚ ɖɌɜɍɚəɌɞ-ɔɚəɚɎ 

ɛɚɝɗɑɐəɔɑ ɘɚɏɟɞ ɎɧɛɌɐɌɞɨ Ɏ ɚɝɌɐɚɖ: 

Ca(HCO 3)2 O  CaCO3 + H2O + CO2 , 

Ƚa2+ + CO2ð
  OCaCO3 Ȣ  . 

 

Ȯ ɜɑɣəɧɡ ɎɚɐɌɡ ɝɚɐɑɜɒɌəɔɑ ɏɔɐɜɚɖɌɜɍɚəɌɞəɧɡ ɔ ɖɌɜɍɚəɌɞəɧɡ 

ɔɚəɚɎ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 30  ɐɚ 400  ɘɏ HCO3 /ɐɘ
3, Ɏ ɚɓɑɜɌɡ ð ɚɞ 1 ɐɚ 500  ɘɏ 

HCO3/ɐɘ
3, Ɏ ɘɚɜɝɖɚɕ Ɏɚɐɑ ð ɚɞ 100  ɐɚ 200  ɘɏ/ɐɘ3, Ɏ Ɍɞɘɚɝɠɑɜəɧɡ ɚɝɌɐ- 

ɖɌɡ ð ɚɞ 30  ɐɚ 100  ɘɏ/ɐɘ3, Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ ð ɚɞ 150  ɐɚ 300  ɘɏ/ɐɘ3 , 

Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ð ɚɞ 150  ɐɚ 900  ɘɏ/ɐɘ3. 

ʂʘʨʙʦʥʘʪʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ. ȹɑɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔ- 

əɑəɔɫ ɟɏɗɑɜɚɐɌ Ɏ ɘɚɜɝɖɚɕ Ɏɚɐɑ ɛɜɑɐɝɞɌɎɗɑəɧ, ɖɌɖ ɔ Ɏ ɝɗɟɣɌɑ ɛɜɑɝəɧɡ 

ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɚɖɝɔɐɚɘ ɟɏɗɑɜɚɐɌ (IV) ɔ ɔɚəɌɘɔ ȹȽO3 

ɔ ȽO3 . ȮɚɐɌ ɚɖɑɌəɚɎ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɘəɚɏɚɖɚɘɛɚəɑəɞəɧɕ ɜɌɝɞɎɚɜ 

ɩɗɑɖɞɜɚɗɔɞɚɎ ɝɜɑɐəɑɕ ɖɚəɢɑəɞɜɌɢɔɔ, ɖɚɞɚɜɧɕ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɧɝɚ- 

ɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɔɚəəɚɕ ɝɔɗɧ. ȼɌɝɞɎɚɜɑəɔɑ ɔ ɏɔɐɜɚɗɔɓ ɖɌɜɍɚəɌɞɚɎ 

ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɛɚɫɎɗɑəɔɑ Ɏ ɜɌɝɞɎɚɜɑ Ɏɝɑɡ ɛɜɚɔɓɎɚɐəɧɡ ɟɏɚɗɨəɚɕ ɖɔɝ- 

ɗɚɞɧ. 
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ȽɡɑɘɌ ɚɍɘɑəɌ ɟɏɗɑɜɚɐɌ ɘɑɒɐɟ ɑɏɚ ɝɚɑɐɔəɑəɔɫɘɔ Ɏ ɚɖɑɌəɑ ɛɜɔɎɑɐɑəɌ 

əɌ ɜɔɝ. 1.27.  

ȺɝəɚɎəɧɘ ɠɌɖɞɚɜɚɘ, ɚɞ ɖɚɞɚɜɚɏɚ ɓɌɎɔɝɔɞ ɝɚɝɞɚɫəɔɑ ɖɌɜɍɚəɌɞəɧɡ 

ɜɌɎəɚɎɑɝɔɕ, ɫɎɗɫɑɞɝɫ ɝɚɐɑɜɒɌəɔɑ ȽȺ2. Ƚ ɟɐɌɗɑəɔɑɘ ȽȺ2 ɔɓ Ɏɚɐɧ, əɌɛɜɔ- 

ɘɑɜ ɛɜɔ ɠɚɞɚɝɔəɞɑɓɑ, ɜɌɝɞɑɞ ɜȹ, ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɖɚəɢɑəɞɜɌɢɔɫ ɖɌɜɍɚəɌɞ- 

əɧɡ ɔ ɟɘɑəɨɤɌɑɞɝɫ ɖɚəɢɑəɞɜɌɢɔɫ ɏɔɐɜɚɖɌɜɍɚəɌɞəɧɡ ɔɚəɚɎ. Ȼɚɝɞɟɛɗɑ- 

əɔɑ ȽȺ2 Ɏ ɘɚɜɝɖɟɪ Ɏɚɐɟ Ɏɑɐɑɞ ɖ ɛɌɐɑəɔɪ ɜȹ, ɟɘɑəɨɤɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ 

ɖɌɜɍɚəɌɞəɧɡ ɔ ɟɎɑɗɔɣɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ ɏɔɐɜɚɖɌɜɍɚəɌɞəɧɡ ɔɚəɚɎ. 

ȹɌɏɜɑɎɌəɔɑ ɘɚɜɝɖɚɕ Ɏɚɐɧ ɝɐɎɔɏɌɑɞ ɜɌɎəɚɎɑɝɔɑ Ɏ ɝɞɚɜɚəɟ ɟɘɑəɨɤɑəɔɫ 

ɖɚəɢɑəɞɜɌɢɔɔ ɏɔɐɜɚɖɌɜɍɚəɌɞəɧɡ ɔ ɟɎɑɗɔɣɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɖɌɜɍɚ- 

əɌɞəɧɡ ɔɚəɚɎ. 

ȻɜɚɞɑɖɌəɔɑ ɛɜɚɢɑɝɝɚɎ ɜɌɝɞɎɚɜɑəɔɫ ɔɗɔ ɚɝɌɒɐɑəɔɫ ȽɌȽȺ3 Ɏ ɜɌɝ- 

ɝɘɌɞɜɔɎɌɑɘɚɕ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɑ ɚɖɑɌəɌ ɓɌɎɔɝɔɞ ɚɞ ɛɌɜɢɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ ȽȺ2, ɞɑɘɛɑɜɌɞɟɜɧ, ɝɚɗɑəɚɝɞɔ Ɏɚɐɧ ɔ Ɏɑɗɔɣɔəɧ ɏɔɐɜɚɝɞɌɞɔ- 

ɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ. Ȯ ɚɖɑɌəɌɡ ɝɚɓɐɌɑɞɝɫ ɎɑɝɨɘɌ əɑɚɐəɚɜɚɐəɚɑ ɜɌɝɛɜɑɐɑ- 

ɗɑəɔɑ ɏɜɌəɔɢɧ əɌɝɧɥɑəəɚɝɞɔ Ɏɚɐɧ ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ. Ƚ ɏɗɟɍɔəɚɕ 
ɚɍɧɣəɚ Ɏɧɐɑɗɫɪɞ ɣɑɞɧɜɑ ɓɚəɧ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ əɌɝɧɥɑəɔɫ Ɏɚɐɧ 

ɖɌɜɍɚəɌɞɌɘɔ. 

ʇʝʨʚʘʷ ʟʦʥʘ ð ɛɚɎɑɜɡəɚɝɞəɧɕ ɝɗɚɕ Ɏɚɐɧ ɐɚ ɏɗɟɍɔəɧ 300ð800  ɘ, ɓəɌ- 

ɣɔɞɑɗɨəɚ ɛɑɜɑəɌɝɧɥɑəɌ. ɉɞɚɘɟ ɝɛɚɝɚɍɝɞɎɟɪɞ ɝɜɌɎəɔɞɑɗɨəɚ Ɏɧɝɚɖɔɑ 

ɞɑɘɛɑɜɌɞɟɜɧ ɔ əɔɓɖɔɑ ɛɌɜɢɔɌɗɨəɧɑ ɐɌɎɗɑəɔɫ ɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ (IV). 

ɺʪʦʨʘʷ ʟʦʥʘ ɚɡɎɌɞɧɎɌɑɞ ɝɗɚɕ ɏɗɟɍɔəɚɕ ɐɚ 1500 ð2000  ɘ. Ȯ ɝɎɫɓɔ ɝ 

ɔəɞɑəɝɔɠɔɖɌɢɔɑɕ ɛɜɚɢɑɝɝɌ ɚɖɔɝɗɑəɔɫ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɩɞɚɕ 

ɓɚəɑ ɛɜɚɔɝɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ ɐɌɎɗɑəɔɫ ȽȺ2 ɔ ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ əɑɐɚəɌ- 

ɝɧɥɑəɔɑ ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ. 

ʊʨʝʪʴʷ ʟʦʥʘ ð ɐɚ 3500 ð4500  ɘ ɚɞɗɔɣɌɑɞɝɫ ɝɚɝɞɚɫəɔɑɘ, ɍɗɔɓɖɔɘ ɖ 

ɜɌɎəɚɎɑɝəɚɘɟ. 

ʏʝʪʚʝʨʪʘʷ ʟʦʥʘ ð ɚɞ 3500 ð4500  ɘ ð ɐɚ ɐəɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɡɚɜɚɤɚ 

ɎɧɜɌɒɑəəɧɘ əɑɐɚəɌɝɧɥɑəɔɑɘ Ɏɚɐɧ ɖɌɜɍɚəɌɞɚɘ ɖɌɗɨɢɔɫ, ɝɎɫɓɌəəɧɘ ɝ 

ɜɚɝɞɚɘ ɏɔɐɜɚɝɞɌɞɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.27.  

ʉʭʝʤʘ ʦʙʤʝʥʘ ʫʛʣʝʨʦʜʘ ʤʝʞʜʫ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷʤʠ ʚ ʦʢʝʘʥʝ 
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ʑʝʣʦʯʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. Ⱥɐəɚɕ ɔɓ ɎɌɒəɑɕɤɔɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɍɚɗɨɤɔəɝɞɎɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɫɎɗɫɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨ əɑɕɞɜɌɗɔɓɚɎɌɞɨ ɔɚəɧ 

ɎɚɐɚɜɚɐɌ. ɉɞɌ ɝɛɚɝɚɍəɚɝɞɨ əɌɓɧɎɌɑɞɝɫ ɥɑɗɚɣəɚɝɞɨɪ Ɏɚɐɧ. 

ȺɝəɚɎəɧɘɔ ɖɚɘɛɚəɑəɞɌɘɔ, ɚɞɎɑɞɝɞɎɑəəɧɘɔ ɓɌ ɛɜɚɢɑɝɝɧ ɝɎɫɓɧɎɌ- 

əɔɫ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ, Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ ɔɚəɧ ȹȽO ð, 
2ð 

ȽO3 ɔ Ⱥȹð. Ȱɜɟɏɔɑ ɔɚəɧ (ɛɜɚɔɓɎɚɐəɧɑ ɚɜɏɌəɔɣɑɝɖɔɡ ɖɔɝɗɚɞ, ɠɚɝɠɌɞɧ, 

ɍɚɜɌɞɧ ɔ ɞ.ɐ.) Ɏəɚɝɫɞ ɗɔɤɨ əɑɓəɌɣɔɞɑɗɨəɧɕ ɎɖɗɌɐ Ɏ ɛɜɚɢɑɝɝɧ əɑɕɞɜɌ- 

ɗɔɓɌɢɔɔ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ ɔ əɌɣɔəɌɪɞ ɔɏɜɌɞɨ ɚɛɜɑɐɑɗɑəəɟɪ ɜɚɗɨ ɗɔɤɨ 

ɛɚɝɗɑ ɝɎɫɓɧɎɌəɔɫ ɏɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɚɎ. 

ȺɝəɚɎəɧɑ ɡɔɘɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ, ɛɜɚɞɑɖɌɪɥɔɑ Ɏ Ɏɚɐɚɑɘɑ ɛɜɔ əɑɕ- 

ɞɜɌɗɔɓɌɢɔɔ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ, ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ ɝɗɑɐɟɪɥɔɘɔ ɟɜɌɎəɑ- 

əɔɫɘɔ: 

ȹCO ð + ȹ+ ᴾ ȹ2Ⱥ + ȽȺ2 ; 

CO 2ð + ȹ+  PȹȽO ð ; 

Ⱥȹð + ȹ+  Pȹ2Ⱥ . 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɥɑɗɚɣəɚɝɞɨ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɖɌɖ ɝɟɘɘɟ ɖɚəɢɑə- 

ɞɜɌɢɔɕ ɔɚəɚɎ ɏɔɐɜɚɖɌɜɍɚəɌɞɌ, ɏɔɐɜɚɖɝɔɐɌ ɔ ɟɐɎɚɑəəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ 

ɖɌɜɍɚəɌɞ-ɔɚəɚɎ 
ð 2ð 

Ʌɚ = [HCO 3] + 2[CO3 ] + [OHð], 

ɏɐɑ Ʌɚ ð ɚɍɥɌɫ ɥɑɗɚɣəɚɝɞɨ Ɏɚɐɧ, ɘɚɗɨ/ɐɘ3. 

ȮɑɗɔɣɔəɌ ɥɑɗɚɣəɚɝɞɔ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɠɚɞɚɝɔəɞɑɓɌ, ɛɜɚɞɑɖɌɪɥɑɏɚ Ɏ ɎɚɐɚɑɘɌɡ: ɛɜɔ ɝɎɫɓɧɎɌəɔɔ ɟɏɗɑɜɚɐɌ ɔ ɝɔə- 

ɞɑɓɑ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ, Ɏ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

ɛɚɝɞɟɛɗɑəɔɫ ȽȺ2, Ɏ ɜɌɝɞɎɚɜɑ əɑɔɓɍɑɒəɚ ɛɚɐəɔɘɑɞɝɫ ɜȹ, Ɍ ɖɚɗɔɣɑɝɞɎɚ 

ɝɔəɞɑɓɔɜɟɑɘɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɓɌɎɔɝɔɞ ɚɞ ɝɚɐɑɜɒɌəɔɫ CO2 

ɔ HCO3 Ɏ ɜɌɝɞɎɚɜɑ. Ȼɚɩɞɚɘɟ ɣɌɝɞɚ ɥɑɗɚɣəɚɝɞɨ ɛɜɔɜɚɐəɧɡ ɎɚɐɚɑɘɚɎ 

ɔɝɛɚɗɨɓɟɪɞ Ɏ ɖɌɣɑɝɞɎɑ ɝɜɌɎəɔɞɑɗɨəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɔ ɚɢɑəɖɑ ɛɜɚ- 

ɐɟɖɞɔɎəɚɝɞɔ ɎɚɐɚɑɘɚɎ. 

ȴəɚɏɐɌ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɚɑɘɌɡ Ɏ ɝɎɫɓɔ ɝ ɍɟɜəɧɘ ɛɜɚɞɑɖɌəɔɑɘ ɛɜɚ- 
ɢɑɝɝɚɎ ɠɚɞɚɝɔəɞɑɓɌ ɔ əɑɐɚɝɞɌɞɚɣəɚɕ ɝɖɚɜɚɝɞɨɪ ɛɚɝɞɟɛɗɑəɔɫ ȽȺ2 ɜȹ ɛɚɐ- 

əɔɘɌɑɞɝɫ ɐɚ 10 ɔ Ɏɧɤɑ. ȾɌɖɔɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɜȹ, ɞɌɖ ɒɑ ɖɌɖ ɔ ɓɌɖɔɝ- 

ɗɑəɔɑ, ɚɞɜɔɢɌɞɑɗɨəɚ ɝɖɌɓɧɎɌɪɞɝɫ əɌ ɜɌɓɎɔɞɔɔ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ. 

Ȱɗɫ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɚɑɘɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɜɌɎəɚɎɑɝɔɔ ɝ ɖɌɜɍɚ- 

əɌɞɚɘ ɖɌɗɨɢɔɫ ɔ ɚɖɝɔɐɚɘ ɟɏɗɑɜɚɐɌ (IV), ɝɚɐɑɜɒɌɥɔɘɝɫ Ɏ Ɍɞɘɚɝɠɑɜəɚɘ 

Ɏɚɓɐɟɡɑ, ɜȹ Ɏɚɐɧ ɐɚɗɒɑə ɝɚɝɞɌɎɗɫɞɨ 7,3ð8,4.  Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɓəɌɣɑəɔɑ 

ɥɑɗɚɣəɚɝɞɔ Ɏ ɩɞɔɡ ɎɚɐɚɑɘɌɡ ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɗɔɤɨ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɏɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɚɎ. ȶɚəɢɑəɞɜɌɢɔɫ ȹȽO3 Ɏ ɞɌɖɔɡ ɎɚɐɚɑɘɌɡ, Ɍ ɝɗɑɐɚɎɌ- 

ɞɑɗɨəɚ, ɔ ɥɑɗɚɣəɚɝɞɨ ɍɟɐɟɞ ɜɌɎəɧ ɛɜɔɘɑɜəɚ 1 ɘɘɚɗɨ/ɐɘ3. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɜɚɢɑɝɝɚɎ ɜɌɝɞɎɚɜɑəɔɫ ɔɗɔ 

ɚɝɌɒɐɑəɔɫ ɎɑɥɑɝɞɎ ɥɑɗɚɣəɚɝɞɨ Ɏɚɐɧ ɚɝɞɌɑɞɝɫ əɑɔɓɘɑəəɚɕ. Ȼɜɔ ɔɓɘɑəɑ- 

əɔɔ ɜȹ ɝɜɑɐɧ ɛɜɚɔɝɡɚɐɫɞ ɗɔɤɨ ɎɓɌɔɘəɧɑ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɖɚɘɛɚəɑəɞɚɎ 

ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ. Ȼɚɩɞɚɘɟ ɥɑɗɚɣəɚɝɞɨ ɣɌɝɞɚ əɌɓɧɎɌɪɞ òɖɚəɝɑɜɎɌ- 

ɞɔɎəɚɕ Ɏɑɗɔɣɔəɚɕó. 

ʇʨʦʮʝʩʩʳ ʟʘʢʠʩʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʦʚ. Ⱥɐəɚɕ  ɔɓ  ɛɜɔ- 

ɣɔə ɟɘɑəɨɤɑəɔɫ ɜȹ ɛɜɔɜɚɐəɧɡ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɫɎɗɫɑɞɝɫ ɓɌɖɔɝɗɑəɔɑ 

ɎɚɐɚɑɘɚɎ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɛɌɐɑəɔɫ ɖɔɝɗɚɞəɧɡ ɐɚɒɐɑɕ. 
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Ȯ Ɏɚɐɚɑɘɑ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ əɑɝɖɚɗɨɖɚ ɩɞɌɛɚɎ ɛɜɚɢɑɝɝɌ ɔɡ ɓɌɖɔɝɗɑ- 

əɔɫ. ȹɌ ɛɑɜɎɚɘ, əɑɝɘɚɞɜɫ əɌ ɛɚɝɞɟɛɗɑəɔɑ ɖɔɝɗɧɡ ɚɝɌɐɖɚɎ, ɜȹ ɛɜɌɖɞɔɣɑ- 

ɝɖɔ əɑ ɘɑəɫɑɞɝɫ. ȯɔɐɜɚɖɌɜɍɚəɌɞ-ɔɚəɧ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏɚ Ɏɝɑɡ ɛɚɎɑɜɡ- 

əɚɝɞəɧɡ ɎɚɐɚɑɘɌɡ, ɛɚɗəɚɝɞɨɪ əɑɕɞɜɌɗɔɓɟɪɞ ɛɚɝɞɟɛɌɪɥɔɑ ɔɚəɧ ȹ+: 
Ĭ + 

HCO 3 + H ɸ H 2O + CO2 . 

Ȼɜɔ ɎɚɓɐɑɕɝɞɎɔɔ ɖɔɝɗɚɞəɧɡ ɐɚɒɐɑɕ ɖɔɝɗɚɞəɚɝɞɨ Ɏɚɐɧ Ɏ Ɏɚɐɚɑɘɑ 

əɑ ɍɟɐɑɞ ɎɚɓɜɌɝɞɌɞɨ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɥɑɗɚɣəɚɝɞɨ Ɏɚɐɧ əɑ ɟɘɑəɨɤɔɞɝɫ Ɏ 

10ð15  ɜɌɓ ɐɚ Ɏɑɗɔɣɔəɧ ɘɑəɑɑ 0,1  ɘɚɗɨ/ɐɘ3. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ Ɏ ɛɑɜɔɚɐ əɌɔ- 

ɍɚɗɑɑ ɔəɞɑəɝɔɎəɚɏɚ ɛɚɝɞɟɛɗɑəɔɫ ɖɔɝɗɧɡ Ɏɚɐ Ɏ Ɏɚɐɚɑɘ (ɚɝɑəɨ ð ɚɍɔɗɨəɧɑ 

ɐɚɒɐɔ ɔ ɚɝɚɍɑəəɚ ɎɑɝəɌ ð ɞɌɫəɔɑ ɝəɑɏɌ) Ɏɚɓɘɚɒəɧ ɓəɌɣɔɞɑɗɨəɧɑ ɚɞɖɗɚ- 

əɑəɔɫ Ɏ Ɏɑɗɔɣɔəɑ ɜȹ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɚɑɘɚɎ. ɉɞɔ ɚɞɖɗɚəɑəɔɫ əɚɝɫɞ 

Ɏɜɑɘɑəəɧɕ ɡɌɜɌɖɞɑɜ ɔ ɝ ɛɜɑɖɜɌɥɑəɔɑɘ ɔəɞɑəɝɔɎəɚɏɚ ɛɚɝɞɟɛɗɑəɔɫ ɖɔɝ- 

ɗɧɡ ɚɝɌɐɖɚɎ Ɏɚɐɚɑɘ ɛɑɜɑɡɚɐɔɞ Ɏ ɚɍɧɣəɚɑ ɝɚɝɞɚɫəɔɑ, ɜȹ ɛɚɐəɔɘɌɑɞɝɫ ɐɚ 

ɛɑɜɎɚəɌɣɌɗɨəɧɡ ɓəɌɣɑəɔɕ. ȰɌɒɑ ɩɞɔ ɖɜɌɞɖɚɎɜɑɘɑəəɧɑ ɔɓɘɑəɑəɔɫ ɣɜɑɓ- 

ɎɧɣɌɕəɚ ɚɛɌɝəɧ ɐɗɫ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ, ɛɚɝɖɚɗɨɖɟ ɔɡ ɝɜɚɖɔ ɝɚɎɛɌɐɌɪɞ ɝ 

ɛɑɜɔɚɐɌɘɔ ɜɌɓɘəɚɒɑəɔɫ ɚɞɐɑɗɨəɧɡ ɎɔɐɚɎ Ɏɚɐəɧɡ ɚɜɏɌəɔɓɘɚɎ. 

ȹɌ Ɏɞɚɜɚɕ ɝɞɌɐɔɔ ɓɌɖɔɝɗɑəɔɫ ɎɚɐɚɑɘɌ ɜȹ Ɏɚɐɧ ɚɍɧɣəɚ əɑ ɛɚɐəɔɘɌ- 

ɑɞɝɫ Ɏɧɤɑ 5,5 Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɏɚɐɌ. Ⱥ ɞɌɖɔɡ ɎɚɐɚɑɘɌɡ ɚɍɧɣəɚ ɏɚɎɚɜɫɞ ɖɌɖ 

ɚɍ ɟɘɑɜɑəəɚ ɖɔɝɗɧɡ. ȹɌ ɩɞɚɘ ɩɞɌɛɑ ɓɌɖɔɝɗɑəɔɫ ɛɜɚɔɝɡɚɐɫɞ ɓəɌɣɔɞɑɗɨ- 

əɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɎɔɐɚɎɚɘ ɝɚɝɞɌɎɑ ɒɔɎɧɡ ɚɜɏɌəɔɓɘɚɎ. 

ȹɌ ɞɜɑɞɨɑɘ ɩɞɌɛɑ ɓɌɖɔɝɗɑəɔɫ ɜȹ ɎɚɐɚɑɘɚɎ ɝɞɌɍɔɗɔɓɔɜɟɑɞɝɫ əɌ ɓəɌ- 

ɣɑəɔɫɡ ɜȹ < 5 (ɚɍɧɣəɚ ɜȹ 4,5 ), ɐɌɒɑ ɑɝɗɔ Ɍɞɘɚɝɠɑɜəɧɑ ɚɝɌɐɖɔ ɔɘɑɪɞ 

ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɜȹ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɛɜɔɝɟɞɝɞɎɔɑɘ ɏɟɘɟɝɚɎɧɡ Ɏɑ- 

ɥɑɝɞɎ ɔ ɝɚɑɐɔəɑəɔɕ Ɍɗɪɘɔəɔɫ Ɏ ɎɚɐɚɑɘɌɡ ɔ ɛɚɣɎɑəəɚɘ ɝɗɚɑ. ȯɟɘɟɝɚɎɧɑ 

ɝɚɑɐɔəɑəɔɫ Ɏ ɚɝəɚɎəɚɘ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɎɚɐɚɑɘɌɡ ɜɌɝɞɎɚɜɌɘɔ ɝɗɌɍɧɡ 

ɚɜɏɌəɔɣɑɝɖɔɡ ɖɔɝɗɚɞ. ȽɎɫɓɧɎɌɫ ɔɗɔ Ɏɧɐɑɗɫɫ ɔɚəɧ ȹ+, ɩɞɔ ɖɔɝɗɚɞɧ ɝɞɌ- 

ɍɔɗɔɓɔɜɟɪɞ ɓəɌɣɑəɔɑ ɜȹ Ɏ Ɏɚɐɚɑɘɑ. ɉɞɚɘɟ ɝɛɚɝɚɍɝɞɎɟɪɞ ɔ ɝɚɑɐɔəɑəɔɫ 

Ɍɗɪɘɔəɔɫ, ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɛɚɣɎɑ. Ȼɜɔ ɜɌɝɞɎɚɜɑ- 

əɔɔ ɔɗɔ ɚɝɌɒɐɑəɔɔ ɝɚɑɐɔəɑəɔɕ Ɍɗɪɘɔəɔɫ ɞɌɖɒɑ ɛɜɚɔɝɡɚɐɔɞ ɝɎɫɓɧɎɌəɔɑ 

ɔɗɔ Ɏɧɐɑɗɑəɔɑ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ. 

ȴɓɘɑəɑəɔɑ ɎɔɐɚɎɚɏɚ ɝɚɝɞɌɎɌ Ɏɚɐəɧɡ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɔɝɞɑɘ ɛɜɔ ɓɌ- 

ɖɔɝɗɑəɔɔ ɎɚɐɚɑɘɚɎ Ɏɚ ɘəɚɏɚɘ ɝɎɫɓɌəɚ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɝɚɐɑɜɒɌəɔɫ ɔɚəɚɎ 

Al3+ Ɏ ɜɌɝɞɎɚɜɑ, ɖɚɞɚɜɧɕ, ɛɑɜɑɡɚɐɫ Ɏ əɑɜɌɝɞɎɚɜɔɘɧɑ ɝɚɑɐɔəɑəɔɫ Ɏ ɚɜɏɌ- 

əɔɓɘɑ ɜɧɍ, ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɔɡ ɏɔɍɑɗɔ. 

 
1.2.3.3. ʆʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ  ʧʨʦʮʝʩʩʳ 

ʚ ʛʠʜʨʦʩʬʝʨʝ 

Ⱥɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ ɗɑɒɌɞ Ɏ ɚɝəɚɎɑ ɜɌɝɛɜɚ- 

ɝɞɜɌəɑəəɧɡ ɛɜɚɢɑɝɝɚɎ ɚɍɑɓɎɜɑɒɔɎɌəɔɫ ɔ ɚɍɑɓɓɌɜɌɒɔɎɌəɔɫ ɝɞɚɣəɧɡ 

Ɏɚɐ, ɜɌɓəɚɚɍɜɌɓəɧɡ ɛɜɑɎɜɌɥɑəɔɕ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ. 

Ȯ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɫɡ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ 

ɔɓɘɑəɑəɔɑɘ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ ɟɣɌɝɞɎɟɪɥɔɡ Ɏ əɔɡ ɣɌɝɞɔɢ (ɌɞɚɘɚɎ, 

ɔɚəɚɎ), əɑɚɍɡɚɐɔɘɚ ɚɐəɚɎɜɑɘɑəəɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɔ ɚɖɔɝɗɔɞɑɗɑɕ, ɔ Ɏɚɝ- 

ɝɞɌəɚɎɔɞɑɗɑɕ, ɖɚɞɚɜɧɑ ɚɍɘɑəɔɎɌɪɞɝɫ ɩɗɑɖɞɜɚəɌɘɔ. 

ȻɜɔəɢɔɛɔɌɗɨəɌɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɞɑɖɌəɔɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌ- 

əɚɎɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ, Ɍ ɞɌɖɒɑ ɔɡ əɌɛɜɌɎɗɑəəɚɝɞɨ ɘɚɏɟɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑəɧ 
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ɛɚ Ɏɑɗɔɣɔəɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ (ɜɑɐɚɖɝ- 

ɛɚɞɑəɢɔɌɗ, ɚɞ Ɍəɏɗɔɕɝɖɚɏɚ RedOx  ð Reduction / Oxidation ). ȹɌ ɛɜɌɖɞɔɖɑ 

ɐɗɫ ɔɓɘɑɜɑəɔɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ Ɏ Ɏɚɐəɧɡ 

ɜɌɝɞɎɚɜɌɡ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɔɗɗɔɎɚɗɨɞɘɑɞɜɧ (ɜȹ-ɘɑɞɜɧ, ɔɚəɚɘɑɜɧ) ɝ ɛɗɌ- 

ɞɔəɚɎɧɘ ɔ Ɏɚɐɚɜɚɐəɧɘ ɩɗɑɖɞɜɚɐɌɘɔ, ɓəɌɣɑəɔɑ ɩɗɑɖɞɜɚɐɎɔɒɟɥɑɕ ɝɔɗɧ 

ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɛɜɔɜɌɎəɔɎɌɑɞɝɫ ɖ ɓəɌɣɑəɔɪ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ ɽ ɔ ɎɧɜɌɒɌɑɞɝɫ ɟɜɌɎəɑəɔɑɘ ȹɑɜəɝɞɌ 

 
E = E0 + 

0,0591  
lg 

aok ,
 

n abc 

ɏɐɑ E0 ï ɝɞɌəɐɌɜɞəɧɕ (əɚɜɘɌɗɨəɧɕ) ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ 

ɛɚɞɑəɢɔɌɗ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɌ ɛɜɔ ɌɖɞɔɎəɚɝɞɫɡ ɟɣɌɝɞɎɟɪɥɔɡ ɖɚɘɛɚəɑə- 

ɞɚɎ, ɜɌɎəɧɡ ɑɐɔəɔɢɑ, ɔ ɓɌɎɔɝɔɞ ɚɞ ɛɜɔɜɚɐɧ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɌ ɔ ɚɞ ɞɑɘ- 

ɛɑɜɌɞɟɜɧ, Ȯ; n ð ɣɔɝɗɚ ɩɗɑɖɞɜɚəɚɎ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɜɑɌɖɢɔɔ; ʘʦk, ʘbc ð Ɍɖ- 

ɞɔɎəɚɝɞɔ ɎɑɥɑɝɞɎɌ Ɏ ɚɖɔɝɗɑəəɚɕ ɔ əɑɚɖɔɝɗɑəəɚɕ (ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ) 

ɠɚɜɘɌɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȯɑɗɔɣɔəɧ ɽ0 ɝɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɧ, ɔ ɝ ɔɡ ɛɚɘɚɥɨɪ ɘɚɒəɚ ɜɑɤɌɞɨ Ɏɚɛ- 

ɜɚɝ ɚ əɌɛɜɌɎɗɑəɔɔ ɔ ɛɚɗəɚɞɑ ɛɜɚɞɑɖɌəɔɫ ɞɑɡ ɔɗɔ ɔəɧɡ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɚɎ 

(ȽɛɜɌɎɚɣəɔɖ ɡɔɘɔɖɌ, 2012).  

ȶ ɝɔɗɨəɧɘ ɚɖɔɝɗɔɞɑɗɫɘ ɚɞəɚɝɫɞɝɫ ɠɞɚɜ, ɖɔɝɗɚɜɚɐ, ɡɗɚɜ ɔ ɐɜɟɏɔɑ 

ɎɑɥɑɝɞɎɌ, ɚɍɗɌɐɌɪɥɔɑ ɍɚɗɨɤɔɘɔ ɓəɌɣɑəɔɫɘɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ ɽ0. ȮɑɥɑɝɞɎɌ ɝ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɝɞɑɛɑəɨɪ ɚɖɔɝɗɑ- 

əɔɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɝɞɚɫɞɑɗɨɝɞɎ ɘɚɏɟɞ ɎɧɝɞɟɛɌɞɨ ɔ Ɏ ɜɚɗɔ ɚɖɔɝɗɔ- 

ɞɑɗɑɕ, ɔ Ɏ ɜɚɗɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɑɕ. 

Ƚɚɝɞɚɫəɔɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ ɜɑɐɚɖɝ-ɝɔɝɞɑɘɧ ɘɚ- 

ɒɑɞ ɍɧɞɨ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌəɚ ɓəɌɣɑəɔɫɘɔ ɐɎɟɡ ɛɚɖɌɓɌɞɑɗɑɕ ð ɽ ɔ ɜȹ. Ȱɗɫ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑ- 

ɖɌɪɥɔɡ Ɏ Ɏɚɐəɚɕ ɝɜɑɐɑ, ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɔɌɏɜɌɘɘɌ Ȼɟɜɍɑ. ȺəɌ əɌɏɗɫɐəɚ 

ɚɞɚɍɜɌɒɌɑɞ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɔ ɟɝɞɚɕɣɔɎɧɑ ɠɚɜɘɧ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɩɗɑ- 

ɘɑəɞɚɎ (ɔɚəɚɎ, ɘɚɗɑɖɟɗ ɔ ɐɜ.) Ɏ ɜɌɝɞɎɚɜɌɡ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɓəɌɣɑəɔɫɡ ɜȹ 

ɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ E. ȰɔɌɏɜɌɘɘɌ Ɏ ɝɒɌɞɚɕ 

ɔ əɌɏɗɫɐəɚɕ ɠɚɜɘɑ ɛɚɖɌɓɧɎɌɑɞ, ɖɌɖɔɑ ɡɔɘɔɣɑɝɖɔɑ ɣɌɝɞɔɢɧ (ɔɚəɧ, ɘɚ- 

ɗɑɖɟɗɧ) ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɔ ɟɝɞɚɕɣɔɎɧ ɖ ɚɖɔɝɗɑəɔɪ-ɎɚɝɝɞɌəɚɎɗɑəɔɪ 

ɔ ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɘ ɜɑɌɖɢɔɫɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜȹ ɔ ɽ. ȰɔɌɏɜɌɘɘɌ 

Ȼɟɜɍɑ ɐɗɫ Ɏɚɐɧ ɛɜɔɎɑɐɑəɌ əɌ ɜɔɝ. 1.28.  

Ȯ ɜɑɐɚɖɝ-ɝɔɝɞɑɘɑ, ɚɍɜɌɓɚɎɌəəɚɕ ɡɔɘɔɣɑɝɖɔ ɣɔɝɞɚɕ Ɏɚɐɚɕ Ɏ ɚɛɜɑɐɑ- 

ɗɑəəɧɡ ɟɝɗɚɎɔɫɡ, ɛɜɚɔɝɡɚɐɔɞ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɘɚɗɑɖɟɗ ɎɚɐɚɜɚɐɌ ɔ ɚɖɔɝ- 

ɗɑəɔɑ ɘɚɗɑɖɟɗ Ɏɚɐɧ ɝɚɏɗɌɝəɚ ɟɜɌɎəɑəɔɫɘ 

2ȹ+ + 2 ʝð = ȹ2 ; 

2ȹ2Ⱥ P  Ⱥ2 + 4ȹ+ + 4 ʝð. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɚɐɌ əɌɝɧɥɌɑɞɝɫ ɘɚɗɑɖɟɗɫɜəɧɘ Ɏɚɐɚɜɚɐɚɘ ɔɗɔ ɖɔɝɗɚ- 

ɜɚɐɚɘ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ ɐɌɎɗɑəɔɑ ɩɞɔɡ ɏɌɓɚɎ əɑ ɐɚɝɞɔɏəɑɞ ɜɌɎəɚɎɑɝəɚɏɚ. 

Ƚɞɑɛɑəɨ əɌɝɧɥɑəɔɫ Ɏɚɐɧ ɖɔɝɗɚɜɚɐɚɘ ɔɗɔ Ɏɚɐɚɜɚɐɚɘ ɚɢɑəɔɎɌɑɞɝɫ ɝɚɚɞ- 

əɚɤɑəɔɑɘ ɠɌɖɞɔɣɑɝɖɚɏɚ ɔ ɜɌɎəɚɎɑɝəɚɏɚ (ɛɌɜɢɔɌɗɨəɚɏɚ) ɐɌɎɗɑəɔɕ. 

ɉɞɔ ɟɝɗɚɎɔɫ ɎɧɜɌɒɌɪɞ ɞɌɖɒɑ ɣɑɜɑɓ ɛɚɖɌɓɌɞɑɗɨ rȹ2, ɛɜɑɐɝɞɌɎɗɫɪ- 

ɥɔɕ ɝɚɍɚɕ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɗɚɏɌɜɔɠɘ ɐɌɎɗɑəɔɫ ɘɚɗɑɖɟɗɫɜəɚɏɚ ɎɚɐɚɜɚɐɌ 
Ɏ ɝɜɑɐɑ. ȾɌɖ ɖɌɖ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɟɝɗɚɎɔɫ Ɏ ɓəɌɣɔɞɑɗɨ- 
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ǖǮǷǹǳǴǰ 1.28.  
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əɚɕ ɘɑɜɑ ɓɌɎɔɝɫɞ ɚɞ ɌɖɞɔɎəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ Ɏ ɝɜɑɐɑ, 

ɞɚ ɝɎɫɓɨ ɘɑɒɐɟ əɔɘɔ ɎɧɜɌɒɌɑɞɝɫ ɟɜɌɎəɑəɔɑɘ: rH2=E0/0,029+2ɜȹ (ɛɜɔ 

ɞɑɘɛɑɜɌɞɟɜɑ 20  ÁȽ ɔ Ɍɞɘɚɝɠɑɜəɚɘ ɐɌɎɗɑəɔɔ 106  315  ȻɌ). 

Ȯ ɝɜɑɐɑ, ɝɔɗɨəɧɑ ɚɖɔɝɗɔɞɑɗɨəɧɑ ɝɎɚɕɝɞɎɌ ɖɚɞɚɜɚɕ ɝɚɚɞɎɑɞɝɞɎɟɪɞ 
ɟɝɗɚɎɔɫɘ, ɝɚɓɐɌɎɌɑɘɧɘ ɛɟɞɑɘ əɌɝɧɥɑəɔɫ ɑɑ ɖɔɝɗɚɜɚɐɚɘ (ɛɜɔ ɔɓɍɧɞɚɣ- 

əɚɘ ɐɌɎɗɑəɔɔ 98,01 ɖȻɌ), rȹ2=41;  ɛɜɔ ɝɔɗɨəɚ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɟɝɗɚ- 

Ɏɔɫɡ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ əɌɝɧɥɑəɔɪ ɝɜɑɐɧ ɘɚɗɑɖɟɗɫɜəɧɘ Ɏɚɐɚɜɚɐɚɘ 

(ɛɜɔ ɞɌɖɚɘ ɒɑ ɔɓɍɧɞɚɣəɚɘ ɐɌɎɗɑəɔɔ), rȹ2=0.  Ȼɜɔ ɜɌɎəɚɎɑɝɔɔ ɚɖɔɝɗɔ- 

ɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɜɑɐɑ rȹ2=27,9.  ȳəɌɣɑəɔɫ rȹ2 

əɔɒɑ ɩɞɚɕ Ɏɑɗɔɣɔəɧ ɟɖɌɓɧɎɌɪɞ əɌ ɍɚɗɨɤɟɪ ɔɗɔ ɘɑəɨɤɟɪ ɎɚɝɝɞɌəɚɎɔ- 

ɞɑɗɨəɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɝɜɑɐɧ, Ɍ Ɏɧɤɑ ð əɌ ɚɖɔɝɗɔɞɑɗɨəɟɪ ɑɑ ɝɛɚɝɚɍəɚɝɞɨ. 

ȻɜɔɝɟɞɝɞɎɔɑ Ɏ ɝɜɑɐɑ ɝɎɚɍɚɐəɚɏɚ ɖɔɝɗɚɜɚɐɌ ɚɛɜɑɐɑɗɫɑɞ ɛɜɑɚɍɗɌɐɌəɔɑ 

ɚɖɔɝɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ. 

ȺɍɗɌɝɞɨ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɟɝɞɚɕɣɔɎɚɝɞɔ Ɏɚɐɧ əɌ ɐɔɌɏɜɌɘɘɑ ɚɏɜɌ- 

əɔɣɑəɌ ɛɜɫɘɧɘɔ òɌó, ɐɗɫ ɖɚɞɚɜɚɕ rȹ2=0 ɔ òɎó ð ɐɗɫ rȺ2=0.  ȿɜɌɎəɑəɔɑ 

ɛɜɫɘɚɕ òɌó 

E = ð0,0591  ɜȹ ï 0,0295 lgPH2
; 

ɛɜɫɘɚɕ òɎó ɽ = 1,228  ð 0,0591  ɜȹ + 0,0147  lgPO2
. 

ȷɔəɔɫ, ɛɚɝɞɜɚɑəəɌɫ ɐɗɫ ɓəɌɣɑəɔɕ rȹ2=rȺ2, ɐɑɗɔɞ ɐɔɌɏɜɌɘɘɟ əɌ ɐɎɑ 

ɓɚəɧ: əɔɒɑ ɜɌɝɛɚɗɚɒɑəɌ ɓɚəɌ ɎɚɝɝɞɌəɚɎɗɑəɔɫ, Ɏɧɤɑ ð ɚɖɔɝɗɑəɔɫ. 

Ȯ ɚɍɗɌɝɞɔ, ɜɌɝɛɚɗɚɒɑəəɚɕ əɔɒɑ ɗɔəɔɔ òɌó, ɛɜɚɔɝɡɚɐɔɞ ɜɌɓɗɚɒɑəɔɑ 

Ɏɚɐɧ ɝ Ɏɧɐɑɗɑəɔɑɘ ɎɚɐɚɜɚɐɌ, Ɍ Ɏɧɤɑ ɗɔəɔɔ òɎó ð ɝ Ɏɧɐɑɗɑəɔɑɘ ɖɔɝɗɚɜɚ- 

ɐɌ. Ɂɚɞɫ ɜɌɝɝɘɚɞɜɑəəɌɫ ɐɔɌɏɜɌɘɘɌ ɝɛɜɌɎɑɐɗɔɎɌ ɐɗɫ ɡɔɘɔɣɑɝɖɔ ɣɔɝɞɚɕ 
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Ɏɚɐɧ, ɑɑ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɜɌɓɍɌɎɗɑə- 

əɧɡ ɜɌɝɞɎɚɜɚɎ. 

Ⱥɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ ɔɏɜɌɪɞ ɔɝɖɗɪɣɔɞɑɗɨəɚ 

ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɛɔɝɌəɔɔ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

ɀɚɜɘɔɜɚɎɌəɔɑ ɖɌɣɑɝɞɎɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɚɛɜɑɐɑ- 

ɗɫɑɞɝɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɜɑɌɖɢɔɫɘɔ, ɔɡ ɖɔəɑɞɔɣɑɝɖɔ- 

ɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɖɚɞɚɜɧɑ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɓɌɎɔɝɫɞ ɚɞ Ɏɑɗɔɣɔəɧ 

ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ Ɏɚɐɧ ɛɜɔɜɚɐəɚɏɚ Ɏɚɐ- 

əɚɏɚ ɚɍɦɑɖɞɌ (ɜɑɐɚɖɝ-ɛɚɞɑəɢɔɌɗ, ɚɛɜɑɐɑɗɑəəɧɕ ɐɗɫ Ɏɚɐɧ, ɍɟɐɑɘ ɚɍɚ- 

ɓəɌɣɌɞɨ Eh ), əɌɡɚɐɫɥɑɏɚɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɜɌɎəɚɎɑɝɔɫ. 

Ȱɗɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɛɜɔ- 

ɜɚɐəɧɡ ɎɚɐɚɑɘɌɡ, ɡɌɜɌɖɞɑɜəɧ ɐɎɑ ɚɝɚɍɑəəɚɝɞɔ: 

1) ɍɚɗɨɤɔəɝɞɎɚ ɜɑɌɖɢɔɕ ɖɌɞɌɗɔɓɔɜɟɑɞɝɫ ɠɑɜɘɑəɞɌɘɔ ɘɔɖɜɚɚɜɏɌ- 

əɔɓɘɚɎ (əɌɛɜɔɘɑɜ, ɚɖɔɝɗɑəɔɑ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɘɚɗɑɖɟɗɫɜəɧɘ 

ɖɔɝɗɚɜɚɐɚɘ, ɎɚɝɝɞɌəɚɎɗɑəɔɑ Fe (III ) Ɏ Fɑ (II ) ɔ ɞ.ɐ.); 

2) ɛɜɚɢɑɝɝɧ ɚɖɔɝɗɑəɔɫ ɔɐɟɞ ɝ ɟɣɌɝɞɔɑɘ ɞɌɖɔɡ ɚɖɔɝɗɔɞɑɗɑɕ, ɖɌɖ ɝɎɚ- 

ɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ, ɛɑɜɚɖɝɔɐ ɎɚɐɚɜɚɐɌ, ɚɓɚə ɔ ɐɜ. 

Ȯ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɓəɌɣɑəɔɑ Eh ɖɚɗɑɍɗɑɞɝɫ ɚɞ ð400  ɐɚ +700  ɘȮ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɝɑɕ ɝɚɎɚɖɟɛəɚɝɞɨɪ ɛɜɚɔɝɡɚɐɫɥɔɡ Ɏ əɑɕ ɚɖɔɝɗɔɞɑɗɨəɧɡ 
ɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɫ Eh Ɏɧɐɑɗɫɪɞ əɑɝɖɚɗɨɖɚ ɚɝəɚɎəɧɡ ɟɝɗɚ- 

Ɏɔɕ, ɎɝɞɜɑɣɌɪɥɔɡɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

Ⱥɖɔɝɗɔɞɑɗɨəɧɑ ð ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɓəɌɣɑəɔɫɘɔ ɽh >+(100ð150)  ɘȮ, 

ɛɜɔɝɟɞɝɞɎɔɑɘ Ɏ Ɏɚɐɑ ɝɎɚɍɚɐəɚɏɚ ɖɔɝɗɚɜɚɐɌ, Ɍ ɞɌɖɒɑ ɜɫɐɌ ɩɗɑɘɑəɞɚɎ Ɏ 

Ɏɧɝɤɑɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ (Fe3+, Mo6+, As5+, V5+, U6+, Sr 4+, Cu 2+, Pb2+). 

ȽɔɞɟɌɢɔɫ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɌɫɝɫ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. 

Ȼɑɜɑɡɚɐəɧɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ð ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

ɎɑɗɔɣɔəɌɘɔ ɽh ɚɞ 0 ɐɚ +100  ɘȮ, əɑɟɝɞɚɕɣɔɎɧɘ ɏɑɚɡɔɘɔɣɑɝɖɔɘ ɜɑɒɔɘɚɘ 

ɔ ɛɑɜɑɘɑəəɧɘ ɝɚɐɑɜɒɌəɔɑɘ ɝɑɜɚɎɚɐɚɜɚɐɌ ɔ ɖɔɝɗɚɜɚɐɌ. Ȯ ɩɞɔɡ ɟɝɗɚɎɔɫɡ 

Ɏɚɓɘɚɒəɚ ɛɜɚɞɑɖɌəɔɑ ɛɜɚɢɑɝɝɚɎ ɖɌɖ ɚɖɔɝɗɑəɔɫ, ɞɌɖ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ 

ɘɑɞɌɗɗɚɎ. 

ȮɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ð ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɓəɌɣɑəɔɫɘɔ ɽh<0.  Ⱦɔɛɔɣəɧ 

ɐɗɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɏɐɑ ɛɜɔɝɟɞɝɞɎɟɪɞ ɘɑɞɌɗɗɧ əɔɓɖɔɡ ɝɞɑɛɑəɑɕ ɚɖɔɝɗɑ- 
əɔɫ (Fe2+, Mn 2+, Mo4+, V4+, U4+), Ɍ ɞɌɖɒɑ ɝɑɜɚɎɚɐɚɜɚɐ. 

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɑɐɚɖɝ-ɛɚɞɑəɢɔɌɗɌ ɛɚɓɎɚɗɫɑɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɠɚɜɘɧ, 

Ɏ ɖɚɞɚɜɧɡ Ɏɚɓɘɚɒəɚ ɝɟɥɑɝɞɎɚɎɌəɔɑ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ ɝ ɛɑɜɑɘɑə- 

əɚɕ ɎɌɗɑəɞəɚɝɞɨɪ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɟɝɗɚɎɔɫ, ɛɜɔ ɖɚ- 

ɞɚɜɧɡ Ɏɚɓɘɚɒəɚ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ (ɜɌɝɞɎɚɜɑəɔɑ, ɚɝɌɒɐɑəɔɑ, ɝɚɜɍɢɔɫ, 

ɍɔɚɌɖɖɟɘɟɗɫɢɔɫ ɔ ɛɜ.) ɘɑɞɌɗɗɚɎ ɘɑɒɐɟ ɖɚɘɛɚəɑəɞɌɘɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

ɃɌɝɞɚ (əɌɛɜɔɘɑɜ, ɛɜɔ ɚɍɜɌɍɚɞɖɑ Ɏɚɐɧ Ɏ ɍɌɝɝɑɕəɌɡ) ȺȮȻ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ 

ɔɓ ɚɝəɚɎəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɖɚəɞɜɚɗɫ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ ɚɢɑ- 

əɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɚɍɑɓɓɌɜɌɒɔɎɌəɔɫ Ɏɚɐɧ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɐɚɝɞɔɏɌɑɞɝɫ ɞɑɜɘɚɐɔəɌɘɔɣɑ- 

ɝɖɚɑ ɜɌɎəɚɎɑɝɔɑ, Ɍ əɌɍɗɪɐɌɑɞɝɫ ɐɔəɌɘɔɣɑɝɖɚɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɨəɚɑ ɜɌɎəɚɎɑɝɔɑ, ɞɌɖ ɖɌɖ Ɏ əɔɡ ɛɚɝɞɚɫəəɚ ɛɜɚɞɑɖɌɪɞ ɚɖɔɝɗɔɞɑɗɨəɚ- 

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ. Ȼɜɔ ɩɞɚɘ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɐɎɑ ɚɝəɚɎəɧɑ 

ɜɑɐɚɖɝ-ɛɚɐɝɔɝɞɑɘɧ, ɚɝəɚɎɌəəɧɑ əɌ ɟɣɌɝɞɔɔ Ɏ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔ- 

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɌɡ ɘɚɗɑɖɟɗɫɜəɚɏɚ ɖɔɝɗɚɜɚɐɌ (ɘɑɐɗɑəəɚ ɟɝɞɌəɌɎɗɔɎɌɪ- 
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ɥɑɑɝɫ ɜɌɎəɚɎɑɝɔɑ) ɔ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ (ɍɧɝɞɜɚɜɑɌɏɔɜɟɪɥɌɫ ɛɚɐɝɔɝ- 

ɞɑɘɌ). ȴɓɘɑɜɫɑɘɚɑ ɓəɌɣɑəɔɑ Eh ɛɜɔ ɩɞɚɘ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɚɢɑɝɝɌɘɔ, 

ɛɜɚɞɑɖɌɪɥɔɘɔ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ Ɏ òɘɑɐɗɑəəɚɕó ɛɚɐɝɔɝɞɑɘɑ. 

Ȼɑɜɚɖɝɔɐ ɎɚɐɚɜɚɐɌ (H2O2) ɛɜɔɝɟɞɝɞɎɟɑɞ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɛɜɔ 

Ɍɩɜɚɍəɧɡ ɟɝɗɚɎɔɫɡ. ȳəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ H2O2 əɌɡɚɐɔɞɝɫ Ɏ Ɍɞɘɚ- 

ɝɠɑɜəɧɡ ɚɝɌɐɖɌɡ. Ȼɑɜɚɖɝɔɐ ɎɚɐɚɜɚɐɌ ɚɍɜɌɓɟɑɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ 

ɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎəɟɞɜɔɎɚɐɚɑɘəɧɡ ɛɜɚɢɑɝɝɚɎ (ɛɜɑɎɜɌɥɑəɔɑ ɏɔɐɜɚɖɝɔɐ- 

əɚɏɚ ɜɌɐɔɖɌɗɌ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ ɝɚɗəɑɣəɚɏɚ ɝɎɑɞɌ ð ȿɀ-ɣɌɝɞɨ ɝɛɑɖɞɜɌ; 

ɖɌɞɌɗɔɞɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɚɖɔɝɗɑəɔɫ ɗɑɏɖɚɚɖɔɝɗɫɑɘɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ 

ɎɑɥɑɝɞɎ; Ɏɧɐɑɗɑəɔɑ Ɏ ɛɜɚɢɑɝɝɑ ɠɚɞɚɝɔəɞɑɓɌ əɑɖɚɞɚɜɧɘɔ ɎɔɐɌɘɔ Ɏɚɐɚ- 

ɜɚɝɗɑɕ ɔ ɐɜ.). 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɎɑɥɑɝɞɎɌ, ɚɍɗɌɐɌɪɥɔɑ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧ- 

ɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɛɜɚɐɟɢɔɜɟɑɘɧɑ ɍɔɚɞɚɕ, ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɚɖɔɝɗɫɪɞɝɫ 

ɛɑɜɚɖɝɔɐɚɘ ɎɚɐɚɜɚɐɌ, ɣɑɘ ɜɌɝɞɎɚɜɑəəɧɘ ɖɔɝɗɚɜɚɐɚɘ. Ȼɜɔ ɎɓɌɔɘɚɐɑɕɝɞ- 

Ɏɔɔ ɝ ɖɔɝɗɚɜɚɐɚɘ ɚəɔ ɝɗɟɒɌɞ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɔɝɞɚɣəɔɖɚɘ H2O2 Ɏ Ɏɚ- 

ɐəɚɕ ɝɜɑɐɑ. 

Ȼɑɜɑəɚɝ ɩɗɑɖɞɜɚəɌ Ɏ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɑ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɛɑɜɑəɚɝɚɘ 

ɛɜɚɞɚəɌ, ɚɍɟɝɗɚɎɗɔɎɌɫ ɞɑɘ ɝɌɘɧɘ ɐɗɫ ɜɑɌɖɢɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ Ɏɚɐəɚɘ 

ɜɌɝɞɎɚɜɑ, ɒɑɝɞɖɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘ 

ɔ ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɘ ɜɌɎəɚɎɑɝɔɑɘ. ȹɌɛɜɔɘɑɜ, ɑɝɗɔ ɔɚə Fɑ (II ) ɚɞɐɌɑɞ 

ɩɗɑɖɞɜɚə, ɞɚ Ɏɧɐɑɗɫɪɞɝɫ ɞɜɔ ɔɚəɌ ɎɚɐɚɜɚɐɌ, ɣɞɚ ɛɜɔɎɚɐɔɞ Ɏ ɖɚəɑɣəɚɘ 

ɜɑɓɟɗɨɞɌɞɑ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɞɜɟɐəɚɜɌɝɞɎɚɜɔɘɚɏɚ ɏɔɐɜɚɖɝɔɐɌ ɒɑɗɑɓɌ (III ) 

ɔ ɟɎɑɗɔɣɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ Ɏ ɜɌɝɞɎɚɜɑ: 

[Fe(H2O)6]2+ P  Fe(OH)3  Ȣ+ 3H 2O + 3H + + eð. 

ȻɜɚɞɑɖɌəɔɑɘ ɩɞɚɕ ɜɑɌɖɢɔɔ ɚɍɦɫɝəɫɑɞɝɫ ɖɔɝɗɧɕ ɡɌɜɌɖɞɑɜ ɤɌɡɞəɧɡ 

Ɏɚɐ ɔ ɚɍɜɌɓɚɎɌəɔɑ ɡɌɜɌɖɞɑɜəɚɏɚ ɚɝɌɐɖɌ òɜɒɌɎɣɔəɧó Ɏ ɘɑɝɞɌɡ ɎɧɡɚɐɌ 

əɌ ɛɚɎɑɜɡəɚɝɞɨ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɝɚɐɑɜɒɌɥɔɡ ɔɚəɧ ɐɎɟɡɎɌɗɑəɞəɚɏɚ ɒɑ- 

ɗɑɓɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ ɛɚɞɑəɢɔɌɗ ɎɓɌɔ- 
ɘɚɝɎɫɓɌə ɝɚ ɓəɌɣɑəɔɑɘ ɜȹ. Ȯɑɗɔɣɔəɧ ɜȹ ɔ Eh ɚɞəɚɝɫɞɝɫ ɖ ɎɌɒəɑɕɤɔɘ 

ɛɚɖɌɓɌɞɑɗɫɘ ɝɎɚɕɝɞɎ ɛɜɔɜɚɐəɧɡ ɔ ɝɞɚɣəɧɡ Ɏɚɐ, ɚəɔ ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ 

ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ ɜɑɒɔɘ Ɏɚɐɧ Ɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, ɝɞɑ- 

ɛɑəɨ ɓɌɏɜɫɓəɑəɔɫ ɑɑ ɛɜɚɐɟɖɞɌɘɔ ɜɌɝɛɌɐɌ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔ ɝɞɚɣ- 

əɧɘɔ ɎɚɐɌɘɔ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ, ɝɚɝɞɚɫəɔɑ ɒɔɐɖɚɕ ɔ ɞɎɑɜɐɚɕ 
ɠɌɓ əɌ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɫɡ ɔ ɞ.ɐ. ȹɌɛɜɔɘɑɜ, əɔɓɖɔɑ ɓəɌɣɑəɔɫ Eh ɍɧ- 

ɞɚɎɧɡ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɔɝɟɞɝɞɎɔɔ 

ɎɚɝɝɞɌəɚɎɔɞɑɗɑɕ (ɌɘɘɔɌɖɌ, əɔɞɜɔɞɚɎ, ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɔ ɞ.ɐ.); 

Ɏɧɝɚɖɔɑ ð ɚɖɔɝɗɔɞɑɗɑɕ, əɌɛɜɔɘɑɜ ɡɜɚɘɌ (VI), ɏɌɓɚɚɍɜɌɓəɚɏɚ ɡɗɚɜɌ ɔɗɔ 
ɛɜɚɐɟɖɞɚɎ ɑɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝ Ɏɚɐɚɕ (ɞɌɍɗ. 1.20).  ȿɛɜɌɎɗɫɫ Eh , ɘɚɒəɚ 

əɌɛɜɌɎɗɑəəɚ Ɏɗɔɫɞɨ əɌ ɛɜɚɢɑɝɝɧ, ɛɜɚɔɝɡɚɐɫɥɔɑ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɔ 

əɌ ɝɚɚɜɟɒɑəɔɫɡ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ. 

Ȯɑɗɔɣɔəɧ ɜȹ ɔ Eh Ɏɗɔɫɪɞ əɌ ɜɌɓɗɔɣəɧɑ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɔ ɍɔɚ- 

ɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɟɐɌɗɑəɔɫ ɔɓ Ɏɚɐɧ ɓɌɏɜɫɓəɫɪ- 

ɥɔɡ ɎɑɥɑɝɞɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɎɌɒəɚ ɓəɌɞɨ ɚɝəɚɎəɧɑ ɝɛɚɝɚɍɧ ɔɓɘɑəɑəɔɫ 
Ɏɑɗɔɣɔəɧ ɜȹ ɔ Eh Ɏɚɐəɧɡ ɜɌɝɞɎɚɜɚɎ (ɜɔɝ. 1.29).  

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɎɑɗɔɣɔəɌ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚ- 

ɞɑəɢɔɌɗɌ ɜɑɌɖɢɔɕ, ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɟɣɌɝɞɔɑɘ ɔɚəɚɎ ɎɚɐɚɜɚɐɌ ɔɗɔ ɏɔɐ- 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 73 
 

 

  

 

 

 

  
 

 

 
 
 

i 

 

ǘǦǧǱǮǼǦ 1.20.  ɿʥʘʯʝʥʠʷ ʨʅ ʠ Eh ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʪʦʯʥʳʭ ʚʦʜ 
 

ʆʙʡʥʞʦʧʛʙʦʡʞ ʩʆ Eh, ɻ 

ʅʝʦʯʠʱʝʥʥʳʝ ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ 7,2ï7,6 ï0,20é+0,01 

ʆʯʠʱʝʥʥʳʝ ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ 7,2ï8,3 +0,015...ï0,125 

ʉʙʨʦʞʝʥʥʳʡ ʦʩʘʜʦʢ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 7,2ï7,5 ï0,20é+0,07 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ 7,3 +0,005 

ʇʨʦʤʳʚʦʯʥʳʝ ʭʨʦʤʩʦʜʝʨʞʘʱʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʮʝʭʦʚ 3,2ï7,8 +0,35é+0,80 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʢʦʞʝʚʝʥʥʳʭ ʟʘʚʦʜʦʚ 6,0ï13,0 ï0,1éï0,4 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʤʝʭʦʚʳʭ ʬʘʙʨʠʢ 4,0ï7,0 +0,01é+0,2 

 

ɜɚɖɝɔɐɌ, ɓɌɎɔɝɔɞ ɚɞ ɜȹ ɝɜɑɐɧ. ȼɌɝɝɘɚɞɜɔɘ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɩɞɔɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ. 

Ȯ ɚɍɥɑɘ Ɏɔɐɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɘɚɒəɚ 

ɛɜɑɐɝɞɌɎɔɞɨ ɝɗɑɐɟɪɥɔɘ ɟɜɌɎəɑəɔɑɘ: 

ɚɖɔɝɗɑəəɧɑ ɠɚɜɘɧ + nǛ P  ɎɚɝɝɞɌəɚɎɗɑəəɧɑ ɠɚɜɘɧ, (1.3)  

ɏɐɑ nǛ ð ɖɚɗɔɣɑɝɞɎɚ (n) ɩɗɑɖɞɜɚəɚɎ (Ǜ ), ɛɜɔəɔɘɌɪɥɔɡ ɟɣɌɝɞɔɑ Ɏ ɐɌəəɚɕ 

ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ. 

ȶɚəɝɞɌəɞɌ ɜɌɎəɚɎɑɝɔɫ ɩɞɚɏɚ ɛɜɚɢɑɝɝɌ (K) ɘɚɒɑɞ ɍɧɞɨ ɓɌɛɔɝɌəɌ Ɏ 

Ɏɔɐɑ 

K = 
ɩBai

 

 
n  , (1.4)  

ɩOa ẗ(0e ) 

ɏɐɑ ȻȮai 
ɔ ȻȺʘi ð ɛɜɚɔɓɎɑɐɑəɔɫ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɝɞɌəɚɎɗɑəəɧɡ ɔ ɚɖɔɝɗɑə- 

əɧɡ ɠɚɜɘ ɎɑɥɑɝɞɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ; n ð ɖɚɗɔɣɑɝɞɎɚ ɩɗɑɖɞɜɚəɚɎ, ɟɣɌɝɞ- 

Ɏɟɪɥɔɡ Ɏ ɛɜɚɢɑɝɝɑ; ʘǛ ð ɌɖɞɔɎəɚɝɞɨ ɩɗɑɖɞɜɚəɚɎ. 

Ȼɚɐ ɌɖɞɔɎəɚɝɞɨɪ ɩɗɑɖɞɜɚəɚɎ ɛɚəɔɘɌɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨ ɝɔɝɞɑɘɧ ɛɚ- 

ɝɞɌɎɗɫɞɨ ɩɗɑɖɞɜɚəɧ ɐɗɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ. 

ȹɑɚɍɡɚɐɔɘɚ ɛɚəɔɘɌɞɨ, ɣɞɚ ɜɌɝɞɎɚɜ ɝɎɚɍɚɐəɧɡ ɩɗɑɖɞɜɚəɚɎ Ɏ Ɏɚɐɑ, ɞɌɖ ɒɑ 

ɖɌɖ ɔ ɜɌɝɞɎɚɜ ɝɎɚɍɚɐəɧɡ əɑɝɚɗɨɎɌɞɔɜɚɎɌəəɧɡ ɛɜɚɞɚəɚɎ, ð ɩɞɚ əɑ ɍɚɗɑɑ 

ɣɑɘ ɌɍɝɞɜɌɖɢɔɫ, ɖɚɞɚɜɟɪ ɔɝɛɚɗɨɓɟɪɞ ɛɜɔ ɚɛɔɝɌəɔɔ ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɡ 

ɜɌɎəɚɎɑɝɔɕ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɌɖɞɔɎəɚɝɞɨ ɔɚəɚɎ Ɏɚɐɚ- 
 

 
 
 
 
 

 

  
 

 
 

 

 
 

ǖǮǷǹǳǴǰ 1.29.  

ʉʧʦʩʦʙʳ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʅ ʠ Eh ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 
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ɜɚɐɌ ɘɚɒɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ. Ȼɚɩɞɚ- 

ɘɟ Ɏɚɐɟ ɤɌɡɞəɧɡ ɎɧɜɌɍɚɞɚɖ ɝ ɍɚɗɨɤɚɕ Ɏɑɗɔɣɔəɚɕ ɌɖɞɔɎəɚɝɞɔ ɔɚəɚɎ 

ɎɚɐɚɜɚɐɌ əɌɓɧɎɌɪɞ ɖɔɝɗɚɕ. Ȼɚ ɌəɌɗɚɏɔɔ: ɎɚɐɌ ɝ Ɏɧɝɚɖɚɕ ɌɖɞɔɎəɚɝɞɨɪ 

ɝɎɚɍɚɐəɧɡ ɩɗɑɖɞɜɚəɚɎ əɌɓɧɎɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ (əɌɛɜɔɘɑɜ, ɝɑɜɚ- 

Ɏɚɐɚɜɚɐəɧɑ Ɏɚɐɧ Ƀɑɜəɚɏɚ ɘɚɜɫ, òɘɑɜɞɎɌɫó ɎɚɐɌ ɔɓ əɌɜɚɐəɧɡ ɝɖɌɓɚɖ), Ɍ ɝ 

əɔɓɖɚɕ ð ɚɖɔɝɗɔɞɑɗɨəɚɕ (əɌɛɜɔɘɑɜ, ɡɗɚɜɔɜɚɎɌəəɌɫ ɔɗɔ ɚɓɚəɔɜɚɎɌəəɌɫ 

ɎɚɐɌ, òɒɔɎɌɫó ɎɚɐɌ). 

ȿɝɞɚɕɣɔɎɧɑ Ɏɚɐəɧɑ ɝɔɝɞɑɘɧ, ɖɌɖ ɍɟɐɑɞ ɛɚɖɌɓɌəɚ əɔɒɑ, ɘɚɏɟɞ ɡɌɜɌɖ- 
ɞɑɜɔɓɚɎɌɞɨɝɫ ɎɑɗɔɣɔəɌɘɔ ʘǛ, ɜɌɓɗɔɣɌɪɥɔɘɔɝɫ əɌ 20  ɛɚɜɫɐɖɚɎ, ɛɚɩɞɚɘɟ 

ɟɐɚɍəɧɘ ɛɟɞɑɘ ɎɧɜɌɒɑəɔɫ ɌɖɞɔɎəɚɝɞɔ ɝɎɚɍɚɐəɧɡ ɩɗɑɖɞɜɚəɚɎ ɫɎɗɫɑɞɝɫ 

ɤɖɌɗɌ ʨǛ. Ȼɚ ɌəɌɗɚɏɔɔ ɝ Ɏɑɗɔɣɔəɚɕ ɜȹ ɎɑɗɔɣɔəɌ ʨǛ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɚɞ- 

əɚɤɑəɔɑɘ 

ʨǛ = ð lg(ʘǛ ). (1.5)  

ȮɑɗɔɣɔəɌ ɌɖɞɔɎəɚɝɞɔ ɩɗɑɖɞɜɚəɚɎ ɔ ɓəɌɣɑəɔɑ ʨǛ ɟɐɚɍəɧ ɐɗɫ ɎɧɜɌ- 

ɒɑəɔɫ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ ɝɔɝɞɑɘɧ. ȽɎɫɓɨ 

ɘɑɒɐɟ ɐɎɟɘɫ ɩɞɔɘɔ ɎɧɜɌɒɑəɔɫɘɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ 

ɛɚɞɑəɢɔɌɗɌ ɝɔɝɞɑɘɧ ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ Ɏ Ɏɔɐɑ 

ʨǛ = F  Eh /(2,3   R  T ) ,                            (1.6)  

ɏɐɑ F ð ɣɔɝɗɚ ɀɌɜɌɐɑɫ (96 485,3383  ȶɗ/ɘɚɗɨ); R ð ɟəɔɎɑɜɝɌɗɨəɌɫ ɏɌɓɚɎɌɫ 

ɛɚɝɞɚɫəəɌɫ (8,314  Ȱɒ/(ɘɚɗɨȶ)); T ï ɞɑɘɛɑɜɌɞɟɜɌ, ȶ. 

Ȼɜɔ ɛɚɐɝɞɌəɚɎɖɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ Ɏɑɗɔɣɔə ɛɚɗɟɣɔɘ 

ʨǛ = 10 4  Eh /  (1,98   T ) . (1.7)  

Ȱɗɫ ɝɞɌəɐɌɜɞəɧɡ ɟɝɗɚɎɔɕ ɩɞɚ ɎɧɜɌɒɑəɔɑ ɛɜɔɘɑɞ ɝɗɑɐɟɪɥɔɕ Ɏɔɐ: 

(ʨǛ )° = 16,9  Eh° , (1.8) 

ɏɐɑ Eh° ð ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ ɛɚɞɑəɢɔɌɗ, ɔɓɘɑɜɑəəɧɕ Ɏ 

ɝɞɌəɐɌɜɞəɧɡ ɟɝɗɚɎɔɫɡ ɚɞəɚɝɔɞɑɗɨəɚ ɝɞɌəɐɌɜɞəɚɏɚ Ɏɚɐɚɜɚɐəɚɏɚ ɩɗɑɖɞɜɚ- 

ɐɌ (ɝɞɌəɐɌɜɞəɧɕ ɩɗɑɖɞɜɚɐəɧɕ ɛɚɞɑəɢɔɌɗ), Ȯ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Eh° ɔ ʨǛ ɫɎɗɫɪɞɝɫ Ɏɛɚɗəɑ ɚɛɜɑɐɑɗɑəəɧɘɔ 

ɎɑɗɔɣɔəɌɘɔ, ɖɚɏɐɌ ɚɍɌ ɣɗɑəɌ ɐɌəəɚɕ ɜɑɐɚɖɝ-ɛɌɜɧ ɛɜɔɝɟɞɝɞɎɟɪɞ Ɏɘɑɝɞɑ 

Ɏ ɜɌɝɞɎɚɜɑ ɔɗɔ Ɏ ɖɚəɞɌɖɞɑ ɝ əɔɘ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏ ɜɑɌɗɨəɧɡ ɛɜɔɜɚɐəɧɡ 

ɎɚɐɌɡ ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɝɚɐɑɜɒɔɞɝɫ ɍɚɗɑɑ ɚɐəɚɕ ɜɑɐɚɖɝ-ɛɌɜɧ. ȶɌɒɐɌɫ 

ɛɌɜɌ ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨ ɛɜɔɝɟɥɑɑ ɑɕ ɓəɌɣɑəɔɑ ʨǛ (ɔɗɔ Eh ), ɚɐəɌɖɚ ɐɗɫ 

ɜɌɓəɧɡ ɛɌɜ ɩɞɔ ɐɎɑ Ɏɑɗɔɣɔəɧ ɘɚɏɟɞ ɚɖɌɓɌɞɨɝɫ əɑɚɐɔəɌɖɚɎɧɘɔ, ɛɚɝɖɚɗɨ- 

ɖɟ ɐɗɫ ɛɜɔɜɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɡɌɜɌɖɞɑɜəɚ ɝɖɚɜɑɑ ɚɞɝɟɞɝɞɎɔɑ ɜɌɎəɚɎɑɝɔɫ 

ɖɌɒɐɚɕ ɔɓ ɠɚɜɘ ɝɚ Ɏɝɑɘɔ ɐɜɟɏɔɘɔ ɠɚɜɘɌɘɔ, ɣɑɘ ɑɏɚ əɌɗɔɣɔɑ. ȱɝɗɔ əɑ 

Ɏɝɑ ɜɑɐɚɖɝ-ɛɌɜɧ əɌɡɚɐɫɞɝɫ Ɏ ɜɌɎəɚɎɑɝɔɔ, əɑɗɨɓɫ ɏɚɎɚɜɔɞɨ ɚ ʨǛ (ɔɗɔ Eh ) 

ɜɌɝɞɎɚɜɌ. ȸɚɒəɚ ɏɚɎɚɜɔɞɨ ɗɔɤɨ ɚ ɓəɌɣɑəɔɔ ʨǛ (ɔɗɔ Eh ), ɚɛɜɑɐɑɗɫɑɘɚɘ 

ɚɞɐɑɗɨəɚɕ ɛɌɜɚɕ Ɏ ɜɌɝɞɎɚɜɑ. 

ȳəɌɫ ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɓɌɎɔɝɔɘɚɝɞɔ, ɘɚɒəɚ ɝɚɝɞɌɎɔɞɨ ɐɔɌɏɜɌɘɘɧ 

ʨǛ ð ɜȹ ɔɗɔ ɐɔɌɏɜɌɘɘɧ Eh ï ɜȹ. ȰɔɌɏɜɌɘɘɧ ɩɞɔ ɔɐɑəɞɔɣəɧ, ɓɌ ɔɝɖɗɪɣɑ- 

əɔɑɘ ɤɖɌɗɧ ɚɝɔ ɚɜɐɔəɌɞ, ɘɌɝɤɞɌɍ ɖɚɞɚɜɚɕ ɔɓɘɑəɫɑɞɝɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ 

ɝ ɟɜɌɎəɑəɔɑɘ (1.8).  Ȼɜɔ ɞɑɘɛɑɜɌɞɟɜɑ 298  ȶ Eh=0,059 1ʨǛ. ȹɑɐɚɝɞɌɞɚɖ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ Eh Ɏ ɖɌɣɑɝɞɎɑ ɛɑɜɑɘɑəəɚɕ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ əɌɖɗɚəɧ 

ɏɜɌəɔɢ ɜɌɓɗɔɣəɧɡ ɛɚɗɑɕ ɟɝɞɚɕɣɔɎɚɝɞɔ ɓɌɎɔɝɫɞ ɚɞ ɞɑɘɛɑɜɌɞɟɜɧ, ɣɑɏɚ 

ɟɐɌɑɞɝɫ ɔɓɍɑɒɌɞɨ Ɏ ɝɗɟɣɌɑ, ɖɚɏɐɌ ɛɑɜɑɘɑəəɚɕ ɫɎɗɫɑɞɝɫ ʨǛ. 
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ǖǮǷǹǳǴǰ 1.30.  

ɿʘʚʠʩʠʤʦʩʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦ- 
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ  ʧʦʪʝʥʮʠʘʣʘ 
(ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ) 
ʠ ʧʨʝʜʝʣʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʳ 
ʦʪ ʨʅ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ȰɔɌɏɜɌɘɘɧ ʨǛ ð ɜȹ (ɔɗɔ Eh ð ɜȹ) ɫɎɗɫɪɞɝɫ ɟɐɚɍəɧɘ ɝɛɚɝɚɍɚɘ ɔɓɚ- 

ɍɜɌɒɑəɔɫ ɚɍɗɌɝɞɑɕ ɟɝɞɚɕɣɔɎɚɝɞɔ ɚɖɔɝɗɑəəɧɡ ɔ ɎɚɝɝɞɌəɚɎɗɑəəɧɡ ɠɚɜɘ 

ɚɛɜɑɐɑɗɑəəɧɡ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɝɔɝɞɑɘ. ȶɌɒɐɧɕ ɚɞ- 

ɜɑɓɚɖ ɛɜɫɘɚɕ əɌ ɐɔɌɏɜɌɘɘɑ ɚɞɎɑɣɌɑɞ ɓɌɎɔɝɔɘɚɝɞɔ ʨǛ ɚɞ ɜȹ ɐɗɫ ɚɛɜɑɐɑ- 

ɗɑəəɚɕ ɜɑɌɖɢɔɔ. 

ȹɌ ɜɔɝ. 1.30  ɛɜɑɐɝɞɌɎɗɑəɧ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɑɗɔɣɔəɧ ʨǛ ɚɞ ɜȹ ɐɗɫ ɜɌɓ- 

ɗɔɣəɧɡ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, ɔɘɑɪɥɔɡ əɌɔɍɚɗɨɤɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ ɛɜɚ- 

ɞɑɖɌɪɞ ɛɜɔ ɟɣɌɝɞɔɔ ɍɌɖɞɑɜɔɕ. Ȯ ɖɌɒɐɚɕ ɔɓ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔ- 

ɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ ɟɣɌɝɞɎɟɑɞ ɝɎɚɕ ɞɔɛ ɍɌɖɞɑɜɔɕ, ɔ ɜɑɌɖɢɔɔ ɛɜɚɞɑɖɌɪɞ 

Ɏ ɝɞɜɚɏɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ. ȭɧɝɞɜɑɑ ɛɜɚɞɑɖɌɪɞ ɜɑɌɖɢɔɔ, ɐɗɫ ɖɚɞɚ- 

ɜɧɡ Ɏ ɐɌəəɧɡ ɟɝɗɚɎɔɫɡ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɕ ɛɚɞɑəɢɔɌɗ 

ɔɘɑɑɞ əɌɔɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ. Ȼɚɩɞɚɘɟ ɛɜɔ ɛɚɝɞɜɚɑəɔɔ ɚɍɚɍɥɌɪɥɔɡ 

ʨǛ ð ɜȹ ɔ Eh ð ɜȹ ɐɔɌɏɜɌɘɘ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ Ɏɝɑ Ɏɚɓɘɚɒəɧɑ ɐɗɫ ɐɌəəɚɕ 

ɝɔɝɞɑɘɧ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ, əɚ əɌ ɐɔɌɏɜɌɘɘɟ 

Ɏ ɔɞɚɏɑ əɌəɚɝɫɞɝɫ ɗɔɤɨ ɞɑ, ɖɚɞɚɜɧɑ ɚɞɎɑɣɌɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ ɜɑɐɚɖɝ- 

ɟɜɚɎəɫɘ. 

 
ʈʝʜʦʢʩ-ʙʫʬʝʨʥʦʩʪ ɹʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ȹɌɜɫɐɟ ɝ ɜɑɐɚɖɝ-ɟɜɚɎəɑɘ ʨǛ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɛɚəɫ- 

ɞɔɑɘ ɜɑɐɚɖɝ-ɍɟɠɑɜəɚɝɞɔ (ɔɗɔ ɜɑɐɚɖɝ-ɑɘɖɚɝɞɔ), ɌəɌɗɚɏɔɣəɧɘ ɛɚəɫɞɔɪ 

ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɚɕ ɍɟɠɑɜəɚɝɞɔ. ȯɚɎɚɜɫɞ, ɣɞɚ ɝɔɝɞɑɘɌ ɫɎɗɫɑɞɝɫ òɓɌɍɟɠɑ- 

ɜɑəəɚɕó ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɚɎ, ɑɝɗɔ Ɏ əɑɕ ɛɜɔɝɟɞɝɞɎɟɪɞ ɝɚɑɐɔ- 
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əɑəɔɫ, ɝɛɚɝɚɍəɧɑ ɚɖɔɝɗɫɞɨɝɫ ɔɗɔ ɎɚɝɝɞɌəɌɎɗɔɎɌɞɨɝɫ, ɣɞɚ ɛɜɑɛɫɞɝɞɎɟɑɞ 

ɓəɌɣɔɞɑɗɨəɧɘ ɔɓɘɑəɑəɔɫɘ ʨǛ ɛɜɔ ɐɚɍɌɎɗɑəɔɔ əɑɍɚɗɨɤɔɡ ɖɚɗɔɣɑɝɞɎ 

ɝɔɗɨəɚ ɚɖɔɝɗɫɪɥɔɡ ɔɗɔ ɎɚɝɝɞɌəɌɎɗɔɎɌɪɥɔɡ ɌɏɑəɞɚɎ. 

ȬəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɑɗɔɣɔəɧ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ 

ɛɚɞɑəɢɔɌɗɌ ɚɞ ɜȹ ɜɌɝɞɎɚɜɌ ɔ ɚɞ ɛɌɜɢɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ ɖɔɝɗɚɜɚɐɌ Ɏ ɜɌɎ- 

əɚɎɑɝəɚɘ Ɏɚɓɐɟɡɑ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɜɑɐɚɖɝ-ɟɜɚɎɑəɨ ɝɔɝɞɑɘɧ ɝɗɌɍɚ ɓɌɎɔ- 

ɝɔɞ ɚɞ ɝɚɐɑɜɒɌəɔɫ ɖɔɝɗɚɜɚɐɌ Ɏ Ɏɚɓɐɟɡɑ. ȻɚɖɌ Ɏ ɝɔɝɞɑɘɑ ɑɝɞɨ ɝɎɚɍɚɐəɧɕ 

ɖɔɝɗɚɜɚɐ, ɎɑɗɔɣɔəɌ ʨǛ ɚɝɞɌɑɞɝɫ Ɏɧɝɚɖɚɕ. Ȼɚɩɞɚɘɟ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, 

ɖɚəɞɌɖɞɔɜɟɪɥɔɡ ɝ Ɍɞɘɚɝɠɑɜəɧɘ Ɏɚɓɐɟɡɚɘ ɔɗɔ ɝ ɛɚɣɎɑəəɧɘ Ɏɚɓɐɟɡɚɘ, 

ɝɚɐɑɜɒɌɥɔɘ ɖɔɝɗɚɜɚɐ, ɓəɌɣɑəɔɑ ʨǛ ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɚɝɞɌɑɞɝɫ Ɏɧɝɚ- 

ɖɔɘ. Ȼɜɔɜɚɐəɧɑ Ɏɚɐɧ ɚɍɗɌɐɌɪɞ ɍɟɠɑɜəɚɕ ɜɑɐɚɖɝ-ɑɘɖɚɝɞɨɪ, ɝɎɫɓɌəəɚɕ 

ɝ ɛɜɔɝɟɞɝɞɎɔɑɘ ɖɔɝɗɚɜɚɐɌ Ɏ ɜɌɎəɚɎɑɝəɚɘ ɝ əɔɘɔ Ɏɚɓɐɟɡɑ. 

ȺɐəɌɖɚ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɐɗɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, ɖɚəɞɌɖɞɔ- 

ɜɟɪɥɔɡ ɝ Ɏɚɓɐɟɡɚɘ, ɝɚɐɑɜɒɌɥɔɘ ɖɔɝɗɚɜɚɐ, əɑ ɛɜɔəɫɞɚ ɐɌɎɌɞɨ ɞɚɣəɚɕ 

ɚɢɑəɖɔ Ɏɑɗɔɣɔəɧ ʨǛ ɝɔɝɞɑɘɧ ɐɌɒɑ ɛɜɔ ɠɔɖɝɔɜɚɎɌəəɚɘ ɓəɌɣɑəɔɔ ɜȹ. 

ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɛɚɗəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɔɝɗɚɜɚɐɌ ɛɚ ɜɑɌɖɢɔɔ, 

ɛɚ ɝɟɥɑɝɞɎɟ, ɛɜɚɔɝɡɚɐɔɞ əɑ Ɏ Ɏɔɐɑ ɚɐəɚɕ ɝɞɟɛɑəɔ, Ɍ ɖɌɖ ɐɎɑ ɛɚɝɗɑɐɚɎɌ- 

ɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ: 

O2 + 2H+ + 2 Ǜ P  H2O2 ; (1.9)  

H2O2 + 2H+ + 2 Ǜ P  2H2O. (1.10) 

ȷɔɘɔɞɔɜɟɪɥɑɕ ɛɜɔ ɩɞɚɘ ɫɎɗɫɑɞɝɫ ɜɑɌɖɢɔɫ (1.9).  ȳəɌɣɑəɔɑ ʨǛ ɩɞɚɕ 

ɜɑɌɖɢɔɔ ɛɜɔ ɜȹ 7 ɜɌɎəɚ 4,5,  Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ʨǛ ɜɑɌɖɢɔɔ 

¼ Ⱥ2 + ȹ+ + Ǜ O  ½ ȹ2Ⱥ (1.11) 

ɛɜɔ ɜȹ 7 ɜɌɎəɚ 13,8.  

ȹɑɖɚɞɚɜɧɑ ɛɜɔɜɚɐəɧɑ ɜɑɐɚɖɝ-ɝɔɝɞɑɘɧ Ɏɑɐɟɞ ɝɑɍɫ ɞɌɖ, ɖɌɖ ɍɟɐɞɚ 

Ɏɑɗɔɣɔəɟ ʨǛ ɚɛɜɑɐɑɗɫɑɞ ɜɑɌɖɢɔɫ (1.11),  Ɍ ɐɜɟɏɔɑ ð (1.9).  Ȼɚɩɞɚɘɟ ɐɗɫ 

Ɏɚɐ, ɖɚəɞɌɖɞɔɜɟɪɥɔɡ ɝ ɖɔɝɗɚɜɚɐɚɘ, ɗɟɣɤɑ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɓəɌɣɑəɔɑ ʨǛ 

ɞɑɜɘɔəɚɘ òɎɧɝɚɖɚɑó ɍɑɓ ɞɚɣəɚɏɚ ɣɔɝɗɚɎɚɏɚ ɓəɌɣɑəɔɫ. 

ȺɐəɌɖɚ ɑɝɗɔ ɖɚəɞɌɖɞ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɝ Ɏɚɓɐɟɡɚɘ, ɝɚɐɑɜɒɌɥɔɘ ɖɔɝ- 

ɗɚɜɚɐ, ɍɟɐɑɞ əɌɜɟɤɑə, ɐɚɝɞɌɞɚɣəɚ ɍɧɝɞɜɚ ɘɚɒɑɞ ɜɑɓɖɚ ɔɓɘɑəɔɞɨɝɫ ɜɑ- 

ɐɚɖɝ-ɝɚɝɞɚɫəɔɑ Ɏɚɐɧ. Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɛɚɝɞɟɛɗɑəɔɫ ɖɔɝɗɚɜɚɐɌ ɛɜɔ 

ɞɑɘɛɑɜɌɞɟɜɑ 298  ȶ Ɏ Ɏɚɐɑ ɘɚɒɑɞ ɍɧɞɨ ɚɖɔɝɗɑəɚ əɑ ɍɚɗɑɑ 7,9  ɘɏ/ɐɘ3 ɚɜɏɌ- 

əɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɑɝɗɔ ɔɡ ɘɚɗɑɖɟɗɫɜəɟɪ ɠɚɜɘɟɗɟ ɛɜɔəɫɞɨ ɖɌɖ {Ƚȹ2Ⱥ}. 

Ȼɜɔ ɩɞɚɘ Ɏɑɝɨ ɖɔɝɗɚɜɚɐ ɍɟɐɑɞ ɔɓɜɌɝɡɚɐɚɎɌə. 

Ȯ ɝɗɟɣɌɑ, ɑɝɗɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɔ, əɌɛɜɔɘɑɜ ɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ, 

ɛɜɚɐɚɗɒɌɪɞ ɛɚɝɞɟɛɌɞɨ, Ɏ ɝɔɝɞɑɘɑ əɌɣɔəɌɪɞ ɛɜɚɔɝɡɚɐɔɞɨ ɚɖɔɝɗɔɞɑɗɨəɚ- 

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ ɍɑɓ ɟɣɌɝɞɔɫ ɖɔɝɗɚɜɚɐɌ. Ȼɜɔ ɩɞɚɘ ɜɑɐɚɖɝ- 

ɟɜɚɎɑəɨ ɝɔɝɞɑɘɧ ɝəɔɓɔɞɝɫ. ȼɌɝɝɘɚɞɜɔɘ ɜɑɌɖɢɔɔ, əɌɔɍɚɗɑɑ ɎɌɒəɧɑ ɝ ɞɚɣ- 

ɖɔ ɓɜɑəɔɫ ɜɑɐɚɖɝ-ɍɟɠɑɜəɚɝɞɔ ɔ ɝɚɝɞɚɫəɔɫ ɎɎɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ Ɏ ɢɑɗɚɘ.  

ȰɑəɔɞɜɔɠɔɖɌɢɔɫ. ȼɚɗɨ ɜɑɌɖɢɔɔ ɝɚɝɞɚɔɞ Ɏ ɛɜɑɎɜɌɥɑəɔɔ əɔɞɜɌɞɌ 

(ɎɌɒəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɛɔɞɌəɔɫ) Ɏ ɍɔɚɗɚɏɔɣɑɝɖɔ ɔəɑɜɞəɧɕ ɘɚɗɑɖɟɗɫɜ- 

əɧɕ Ɍɓɚɞ. Ȼɜɔ ɩɞɚɘ ɍɌɖɞɑɜɔɔ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ ɚɖɔɝɗɑəɔɫ ɚɜɏɌəɔɣɑɝɖɚɏɚ 

ɎɑɥɑɝɞɎɌ ɐɚ ȽȺ2 ɖɔɝɗɚɜɚɐ əɔɞɜɌɞəɧɡ ɔɚəɚɎ: 

2,5  Cɚɜɏ + 2 NO3 + 2 H+  ON2 + 2,5  CO2 + H2O. (1.12) 
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Ȯ ɛɜɚɢɑɝɝɑ ɐɑəɔɞɜɔɠɔɖɌɢɔɔ ɛɚɘɔɘɚ ɌɓɚɞɌ ɘɚɏɟɞ ɚɍɜɌɓɚɎɌɞɨɝɫ ɏɑɘɔ- 

ɚɖɝɔɐ, ɚɖɝɔɐ ɔ ɐɔɚɖɝɔɐ ɌɓɚɞɌ, ɖɚɞɚɜɧɑ ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɜɚɢɑɝɝɌɡ, 

ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɞɜɚɛɚɝɠɑɜɑ (ɚɖɝɔɐ ɔ ɐɔɚɖɝɔɐ ɌɓɚɞɌ) ɔ ɝɞɜɌɞɚɝɠɑɜɑ (ɏɑɘɔ- 

ɚɖɝɔɐ ɌɓɚɞɌ). Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɚɝɖɚɗɨɖɟ ɖɚəɢɑəɞɜɌɢɔɫ əɔɞɜɌɞ-ɔɚəɚɎ Ɏ 

ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɐɚɝɞɌɞɚɣəɚ əɔɓɖɌɫ (ɔɝɖɗɪɣɑəɔɑ ɘɚɏɟɞ ɝɚɝɞɌɎɗɫɞɨ ɗɔɤɨ 

ɛɚɣɎɑəəɧɑ Ɏɚɐɧ), ɩɞɔ ɔɚəɧ əɑ ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɫ əɌ ɜɑɐɚɖɝ-ɍɟɠɑɜəɚɝɞɨ 

ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

ȮɚɝɝɞɌəɚɎɗɑəɔɑ ɝɟɗɨɠɌɞɚɎ, ɔɗɔ ɝɟɗɨɠɌɞ-ɜɑɐɟɖɢɔɫ. ɉɞɚ ɜɑɌɖɢɔɔ, Ɏ 

ɖɚɞɚɜɧɡ ɍɌɖɞɑɜɔɔ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ ɚɖɔɝɗɑəɔɫ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ 

ɖɔɝɗɚɜɚɐ-ɝɟɗɨɠɌɞəɧɡ ɔɚəɚɎ, ɚɍɜɌɓɟɫ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɐɟɖɞɚɎ ɒɔɓəɑɐɑɫ- 

ɞɑɗɨəɚɝɞɔ ɝɟɗɨɠɔɐəɧɑ ɠɚɜɘɧ: 

2 Cɚɜɏ + SO2ð
 + 2 H2O O  H2S + 2 HCO ð. (1.13) 

ȱɝɗɔ ɜȹ Ɏɚɐɧ Ɏɧɤɑ 7, ɚɍɜɌɓɟɑɞɝɫ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɔɚə ȹSð, Ɍ Ɏ ɛɜɔ- 

ɝɟɞɝɞɎɔɔ ɗɪɍɧɡ ɝɛɚɝɚɍəɧɡ ɖ ɜɑɌɖɢɔɫɘ ɝɚɑɐɔəɑəɔɕ ɒɑɗɑɓɌ ɝɟɗɨɠɔɐəɧɑ 

ɠɚɜɘɧ ɍɟɐɟɞ ɜɑɌɏɔɜɚɎɌɞɨ ɝ əɔɘɔ, ɚɍɜɌɓɟɫ ɚɝɌɐɖɔ Ɏ Ɏɔɐɑ ɝɟɗɨɠɔɐɚɎ. Ȯɚɝ- 

ɝɞɌəɚɎɗɑəɔɑ ɝɟɗɨɠɌɞɚɎ ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ ɝɚɝɞɚɫəɔɑ 

ɩɖɚɝɔɝɞɑɘ ɎɚɐɚɑɘɚɎ. Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɖɚɘɛɚəɑəɞɚɎ ɠɗɚɜɧ ɔ ɠɌɟəɧ ȹ2S 

ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚɞɚɖɝɔɣəɧɘ. ȻɜɑɎɜɌɥɑəɔɑ ɚɖɝɔɐɚɎ ɒɑɗɑɓɌ Ɏ ɝɟɗɨɠɔɐɧ 

ɚɍɧɣəɚ ɎɧɓɧɎɌɑɞ ɔɓɘɑəɑəɔɑ ɢɎɑɞɌ Ɏɚɐɧ ɚɞ ɖɜɌɝəɚɎɌɞɚɏɚ ɔɗɔ ɖɚɜɔɣəɑɎɌ- 

ɞɚɏɚ ɐɚ ɣɑɜəɚɏɚ ɔɗɔ ɝɑɜɚɏɚ. ȮɑɥɑɝɞɎɌ, ɝɚɜɍɔɜɚɎɌəəɧɑ ɜɌəɑɑ əɌ ɏɔɐɜɚɖɝɔ- 

ɐɑ Fɑ (III ) (əɌɛɜɔɘɑɜ, ɔɚəɧ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɔɗɔ ɠɚɝɠɌɞ-ɔɚəɧ), ɍɟɐɟɞ 

Ɏɧɐɑɗɫɞɨɝɫ Ɏ ɜɌɝɞɎɚɜ. Ȼɜɔ ɩɞɚɘ ɘəɚɏɔɑ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ (əɌɛɜɔɘɑɜ, 

Ƚu , Zn , ȸɚ, ȼb, ȹg), ɖɚɞɚɜɧɑ Ɏ ɚɖɔɝɗɑəəɧɡ ɎɚɐɌɡ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɚɞəɚɝɔɞɑɗɨəɚ ɜɌɝɞɎɚɜɔɘɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ (ɛɜɔ əɑ ɚɣɑəɨ Ɏɧɝɚɖɔɡ ɜȹ), 

ɚɍɜɌɓɟɪɞ ɘɌɗɚɜɌɝɞɎɚɜɔɘɧɑ ɝɟɗɨɠɔɐɧ. Ȼɚɝɖɚɗɨɖɟ ɝɟɗɨɠɌɞ-ɔɚəɧ ɚɞəɚ- 

ɝɫɞɝɫ ɖ ɏɗɌɎəɧɘ ɔɚəɌɘ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, ɔɘɑɪɞ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɔ ɝɚɐɑɜɒɌɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ Ɏ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨ- 

ɤɔɡ ɖɚəɢɑəɞɜɌɢɔɫɡ, ɚəɔ ɝɛɚɝɚɍəɧ əɌ əɑɖɚɞɚɜɚɑ Ɏɜɑɘɫ ɝɞɌɍɔɗɔɓɔɜɚɎɌɞɨ 

ɜɑɐɚɖɝ-ɟɜɚɎɑəɨ ɝɔɝɞɑɘɧ, əɑɝɘɚɞɜɫ əɌ Ɏɚɓɘɚɒəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɎɚɝɝɞɌ- 

əɚɎɔɞɑɗɑɕ. Ȼɜɔ ɩɞɚɘ ʨǛ ɝɔɝɞɑɘɧ ɍɟɐɑɞ ɚɞɜɔɢɌɞɑɗɨəɧɘ, ɛɚɝɖɚɗɨɖɟ ɛɜɔ 

ɜȹ 7 ɐɗɫ ɜɑɌɖɢɔɔ (1.13) ʨǛ ɜɌɎəɚ ɘɔəɟɝ 4,5.  

ɀɑɜɘɑəɞɌɢɔɫ. ȻɜɚɞɑɖɌɪɥɔɕ ɛɜɔ ɟɣɌɝɞɔɔ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ ɛɜɚɢɑɝɝ 

ɜɌɓɜɟɤɑəɔɫ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɛɜɔɎɚɐɔɞ ɖ ɛɚɫɎɗɑəɔɪ əɚɎɧɡ, ɍɚɗɑɑ 

ɛɜɚɝɞɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ. ȭɜɟɞɞɚ-ɟɜɌɎəɑəɔɑ ɍɌɖɞɑɜɔɌɗɨəɚɕ 

ɠɑɜɘɑəɞɌɢɔɔ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

[ɚɜɏɌəɔɣɑɝɖɚɑ 

ɝɚɑɐɔəɑəɔɑ Ȭ] 
ᴼ

 

[ɚɜɏɌəɔɣɑɝɖɚɑ 

ɝɚɑɐɔəɑəɔɑ ȭ] 
+ CO2 . (1.14)

 

ȽɌɘɚɕ ɛɜɚɝɞɚɕ ɔ ɚɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɜɑɌɖɢɔɕ ɩɞɚɏɚ ɞɔɛɌ 

ɫɎɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɘɑɞɌəɌ: 

Cɚɜɏ + 2 H2O  OCO2 + CH4 . (1.15) 

Ȼɜɚɢɑɝɝɧ ɠɑɜɘɑəɞɌɢɔɔ ɛɜɚɞɑɖɌɪɞ ɛɜɔ ɓəɌɣɑəɔɫɡ ʨǛ < ð 4,5  Ɏɛɗɚɞɨ 

ɐɚ ɏɜɌəɔɢɧ ɟɝɞɚɕɣɔɎɚɝɞɔ Ɏɚɐɧ. 

ȹɌ ɜɔɝ. 1.31  ɛɜɑɐɝɞɌɎɗɑəɌ ɓɌɎɔɝɔɘɚɝɞɨ ɔɓɘɑəɑəɔɫ ɜɑɐɚɖɝ-ɟɜɚɎəɫ 

ɝɔɝɞɑɘɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɛɚɝɞɟɛɌɪɥɔɡ Ɏ əɑɑ ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɑɕ (Ƚɚɜɏ), ɖɚɞɚɜɌɫ əɌɏɗɫɐəɚ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɟɜɚɎəɔ, ɚɞɎɑɣɌɪɥɔɑ 

òɓɌɍɟɠɑɜɑəəɧɘó ɝɚɝɞɚɫəɔɫɘ, ɡɌɜɌɖɞɑɜəɧɘ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɛɜɔɜɚɐəɧɡ 
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ǖǮǷǹǳǴǰ 1.31.  

ʀʟʤʝʥʝʥʠʝ eͪ ʧʨʝʩʥʦʡ ʚʦʜʳ (ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ 10 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ï 
96 ʤʛ/ʜʤ3) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 
ʫʛʣʝʨʦʜ) ʧʨʠ ʨʅ 7 

 

Ɏɚɐ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ ɎɚɐɌ ɛɑɜɎɚəɌɣɌɗɨəɚ əɌɡɚɐɔɗɌɝɨ Ɏ ɜɌɎəɚɎɑɝɔɔ 

ɝ Ɍɞɘɚɝɠɑɜəɧɘ ɖɔɝɗɚɜɚɐɚɘ, əɚ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɖɔɝɗɚɜɚɐɌ 

Ɏ ɛɜɚɢɑɝɝɑ ɜɌɓɗɚɒɑəɔɫ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞɝɟɞɝɞɎɚɎɌɗɚ. ȶɜɚɘɑ 

ɞɚɏɚ, ɜɑɌɖɢɔɔ, ɎɖɗɪɣɌɪɥɔɑ ɝɚɑɐɔəɑəɔɫ ɌɓɚɞɌ, ɝɚɓɐɌɪɞ ɗɔɤɨ əɑɍɚɗɨ- 

ɤɟɪ ɍɟɠɑɜəɚɝɞɨ ɘɑɒɐɟ ɟɜɚɎəɫɘɔ Ⱥ2/ȹ2Ⱥ ɔ SO2ð/ȹ2S. 

Ⱥɍɧɣəɚ ɓəɌɣɑəɔɫ ʨǛ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɚɝəɚɎəɚɘ ɝɚɚɞɎɑɞɝɞɎɟɪɞ 

òɓɌɍɟɠɑɜɑəəɧɘó ɝɚɝɞɚɫəɔɫɘ, ɞɌɖ ɖɌɖ əɑɓɌɍɟɠɑɜɑəəɧɑ ɝɚɝɞɚɫəɔɫ əɑɟɝ- 

ɞɚɕɣɔɎɧ. ȱɐɔəɝɞɎɑəəɧɘ ɘɑɝɞɚɘ, ɏɐɑ ɘɚɒəɚ ɚɒɔɐɌɞɨ ɝɚɡɜɌəɑəɔɫ òəɑɓɌ- 

ɍɟɠɑɜɑəəɚɏɚó ʨǛ, ɫɎɗɫɑɞɝɫ ɚɍɗɌɝɞɨ, Ɏ ɖɚɞɚɜɚɕ ʨǛ ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɐɔɠɠɟɓɔɑɕ 

ɘɑɒɐɟ ɌəɌɩɜɚɍəɚɕ Ɏɚɐɚɕ (əɌɛɜɔɘɑɜ, ɛɚɜɚɎɚɕ Ɏɚɐɚɕ ɚɝɌɐɖɚɎ) ɔ Ɍɩɜɚɍəɚɕ 

(əɌɛɜɔɘɑɜ, əɑ əɌɝɧɥɑəəɚɕ ɖɔɝɗɚɜɚɐɚɘ Ɏɚɐɚɕ ɚɓɑɜɌ ɔɗɔ ɚɖɑɌəɌ). 

Ȯ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɖɚəɞɌɖɞɑ ɝ ɚɝɌɐɖɌɘɔ, ɜɑɐɚɖɝ- 

ɜɑɌɖɢɔɔ ɝ ɟɣɌɝɞɔɑɘ ɞɎɑɜɐɚɕ ɠɌɓɧ ɘɚɏɟɞ ɞɌɖɒɑ òɓɌɍɟɠɑɜɔɎɌɞɨó ʨǛ. 

Ɂɚɞɫ ɎɚɝɝɞɌəɌɎɗɔɎɌɪɥɔɘ Ɍɏɑəɞɚɘ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚɍɧɣəɚ ɫɎɗɫ- 

ɑɞɝɫ ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ, ɝəɔɒɑəɔɑ ʨǛ ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌəɚ ɞɌɖɒɑ 

ɚɖɔɝɗɑəɔɑɘ ɘɔəɑɜɌɗɚɎ, ɝɚɐɑɜɒɌɥɔɡ Fɑ (II ) ɔɗɔ ɎɚɝɝɞɌəɚɎɗɑəəɧɑ ɠɚɜ- 

ɘɧ ɝɑɜɧ. ȹɌɛɜɔɘɑɜ, ɔɓ Ɏɚɐɧ əɑɖɚɞɚɜɧɡ ɔɝɞɚɣəɔɖɚɎ, Ɏɧɡɚɐɫɥɔɡ ɔɓ ɟɗɨ- 

ɞɜɌɚɝəɚɎəɧɡ ɛɚɜɚɐ (ɝɚɝɞɚɫɥɔɡ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɔɓ ɝɔɗɔɖɌɞɚɎ ɘɌɏəɔɫ 

ɔ ɒɑɗɑɓɌ), Ɏɧɐɑɗɫɪɞɝɫ ɛɟɓɧɜɨɖɔ ɎɚɐɚɜɚɐɌ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ Ɏɚɐɧ ɘɔəɑɜɌɗɌɘɔ ɓɌɖɔɝəɚɏɚ ɒɑɗɑɓɌ. 

 
ʆʢʠʩʣʠʪʝʣʥɹʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʥɹr ʝ ʫʩʣʦʚʠ̫ 

ʠ ʤʠʛʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ 

ȹɑɖɚɞɚɜɧɑ ɜɟɐəɧɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ, ɚɝɚɍɑəəɚ ɔəɠɔɗɨɞɜɌɢɔɚəəɧɑ 

ɘɑɝɞɚɜɚɒɐɑəɔɫ ɟɜɌəɌ ɝ ɛɑɜɑɘɑɥɌɪɥɔɘɝɫ ɠɜɚəɞɚɘ, ɫɎɗɫɪɞɝɫ ɝɗɑɐɝɞ- 

Ɏɔɑɘ ɜɑɐɚɖɝ-ɜɑɌɖɢɔɕ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ. ȴəɞɑəɝɔɎəɚɝɞɨ ɘɔɏɜɌɢɔɔ ɩɗɑ- 
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ɘɑəɞɚɎ ɛɜɔəɫɞɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɖɚɩɠɠɔɢɔɑəɞɚɘ Ɏɚɐəɚɕ ɘɔɏɜɌɢɔɔ Kʭ, 

ɜɌɎəɧɘ ɣɌɝɞəɚɘɟ ɚɞ ɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɩɗɑɘɑəɞɌ ʭ Ɏ ɘɔəɑɜɌɗɨəɚɘ ɚɝ- 

ɞɌɞɖɑ ɛɜɔɜɚɐəɚɕ Ɏɚɐɧ əɌ ɑɏɚ ɝɚɐɑɜɒɌəɔɑ Ɏ ɏɚɜəɧɡ ɛɚɜɚɐɌɡ, ɐɜɑəɔɜɟɑ- 

ɘɧɡ ɩɞɚɕ Ɏɚɐɚɕ: 
K  = m  ẗ 

100  
, 

x x    
aẗn   

ɏɐɑ mʭ ð ɝɚɐɑɜɒɌəɔɑ ɩɗɑɘɑəɞɌ ʭ Ɏ Ɏɚɐɑ, ɘɏ/ɐɘ3; nʭ ð ɝɚɐɑɜɒɌəɔɑ ɩɗɑɘɑəɞɌ 
ʭ Ɏ ɛɚɜɚɐɌɡ, %; ʘ ð ɘɔəɑɜɌɗɔɓɌɢɔɫ Ɏɚɐɧ, ɘɏ/ɐɘ3. 

Ƀɑɘ ɍɚɗɨɤɑ ɎɑɗɔɣɔəɌ Kʭ, ɞɑɘ ɍɚɗɨɤɑ ɘɔɏɜɌɢɔɚəəɌɫ ɝɛɚɝɚɍəɚɝɞɨ 

ɐɌəəɧɡ ɩɗɑɘɑəɞɚɎ. 

Ⱥɣɑəɨ ɛɚɐɎɔɒəɧɑ ɌɖɞɔɎəɧɑ ɘɔɏɜɌəɞɧ ɔɘɑɪɞ ɓəɌɣɑəɔɑ Kʭ ɝɎɧɤɑ 20,  

ɛɚɐɎɔɒəɧɑ ð ɚɞ 20  ɐɚ 1. ȶɚɩɠɠɔɢɔɑəɞ Ɏɚɐəɚɕ ɘɔɏɜɌɢɔɔ ɞɌɖɔɡ ɝɗɌɍɚɛɚɐ- 

Ɏɔɒəɧɡ ɘɔɏɜɌəɞɚɎ, ɖɌɖ ɒɑɗɑɓɚ, ɞɔɞɌə ɔ Ɍɗɪɘɔəɔɕ, əɑ ɛɜɑɎɧɤɌɑɞ 0,1. 

ȴɓɘɑəɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɘɔɏɜɌɢɔɔ Ɏ ɚɐəɔɡ ɔ ɞɑɡ ɒɑ ɟɝɗɚɎɔɫɡ ɝɜɑɐɧ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɚɜɘɧ, Ɏ ɖɚɞɚɜɚɕ ɩɗɑɘɑəɞ ɝɚɐɑɜɒɔɞɝɫ Ɏ ɛɚɜɚɐɑ, ɡɌ- 

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɖɚəɞɜɌɝɞəɚɝɞɔ ɘɔɏɜɌɢɔɔ. ȹɌɛɜɔɘɑɜ, Ɏ 

ɜɌɓɗɔɣəɧɡ ɚɍɝɞɌəɚɎɖɌɡ ɘɔɏɜɌɢɔɫ ɔɚəɚɎ ɢɔəɖɌ Ɏ ɝɟɗɨɠɔɐəɚɕ ɠɚɜɘɑ ɔ Ɏ 

ɠɚɜɘɑ ɚɖɝɔɐɌ ɔɘɑɑɞ ɖɚɩɠɠɔɢɔɑəɞ ɖɚəɞɜɌɝɞəɚɝɞɔ ɘɔɏɜɌɢɔɔ ɚɖɚɗɚ 100.  

Ⱥɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ, ɝɟɥɑɝɞɎɑəəɧɘ ɚɍɜɌ- 

ɓɚɘ Ɏɗɔɫɪɥɔɡ əɌ ɘɔɏɜɌɢɔɪ ɩɗɑɘɑəɞɚɎ Ɏ ɗɌəɐɤɌɠɞɌɡ, ɫɎɗɫɪɞɝɫ ɖɔɝ- 

ɗɚɞəɚ-ɚɝəɚɎəɧɑ ɔ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ 

ɝɜɑɐɧ. ȺɐəɌɖɚ ɝɗɑɐɟɑɞ ɔɘɑɞɨ Ɏ Ɏɔɐɟ, ɣɞɚ ɒɔɎɧɑ ɚɜɏɌəɔɓɘɧ ɝɛɚɝɚɍəɧ Ɏ 

ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨ ɛɜɚɢɑɝɝ ɘɔɏɜɌɢɔɔ. 

ȯɑɚɡɔɘɔɣɑɝɖɔɕ ɍɌɜɨɑɜ ð ɩɞɚ ɟɣɌɝɞɚɖ ɓɚəɧ ɏɔɛɑɜɏɑəɑɓɌ, ɏɐɑ əɌ ɖɚɜɚɞ- 

ɖɚɘ ɜɌɝɝɞɚɫəɔɔ ɛɜɚɔɝɡɚɐɔɞ ɜɑɓɖɚɑ ɟɘɑəɨɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɘɔɏɜɌ- 

ɢɔɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɪ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ. 

ɀɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɍɌɜɨɑɜɧ ɎɚɓəɔɖɌɪɞ ɛɜɔ ɜɑɓɖɔɡ ɔɓɘɑəɑəɔɫɡ Ɏɑ- 

ɗɔɣɔəɧ ɜȹ ɔɗɔ ɝɚɚɞəɚɤɑəɔɫ ɜȹ/ɽh. ȹɌɛɜɔɘɑɜ, ɑɝɗɔ ɖɔɝɗɚɜɚɐɝɚɐɑɜɒɌ- 

ɥɌɫ ɎɚɐɌ əɌɣɔəɌɑɞ ɐɎɔɏɌɞɨɝɫ ɛɚ Ɏɚɐəɚɘɟ ɏɚɜɔɓɚəɞɟ, Ɏ ɖɚɞɚɜɚɘ ɛɑɜɎɚəɌ- 

ɣɌɗɨəɚ ɝɟɥɑɝɞɎɚɎɌɗɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɟɝɗɚɎɔɫ, ɞɚ ɘɑɒɐɟ ɚɖɔɝɗɔɞɑɗɨəɚɕ 

ɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ ɝɜɑɐɌɘɔ ɘɚɒɑɞ ɚɍɜɌɓɚɎɌɞɨɝɫ ɜɑɐɚɖɝ-ɠɜɚəɞ. ɉɞɚɞ 

ɠɜɚəɞ ɍɟɐɑɞ ɛɑɜɑɘɑɥɌɞɨɝɫ Ɏ əɌɛɜɌɎɗɑəɔɔ ɐɎɔɒɑəɔɫ Ɏɚɐɧ, əɚ ɝɚ ɓəɌɣɔ- 

ɞɑɗɨəɚ ɘɑəɨɤɑɕ ɝɖɚɜɚɝɞɨɪ, ɣɑɘ ɎɚɐɌ. Ƚɖɚɜɚɝɞɨ ɐɎɔɒɑəɔɫ ɠɜɚəɞɌ ɚɛɜɑ- 

ɐɑɗɫɑɞɝɫ ɝɛɚɝɚɍəɚɝɞɨɪ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ (ɚɝɚɍɑəəɚ ɝɚɐɑɜɒɌɥɑ- 

ɏɚɝɫ Ɏ əɑɘ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ) ɛɚɞɜɑɍɗɫɞɨ ɖɔɝɗɚɜɚɐ. ȱɝɗɔ ɞɔɛɔɣ- 

əɧɕ Ɏɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ Ɏ ɚɝɌɐɚɣəɧɡ ɛɚɜɚɐɌɡ ɝɚɐɑɜɒɌɗ 1% ɜɑɌɖɢɔ- 

ɚəəɚɝɛɚɝɚɍəɚɏɚ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɟɏɗɑɜɚɐɌ, Ɍ ɛɚɐɓɑɘəɌɫ ɎɚɐɌ ð 10 ɘɏ/ɐɘ3 

ɜɌɝɞɎɚɜɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ, ɞɚ, ɝɚɏɗɌɝəɚ ɜɌɝɣɑɞɟ, ɠɜɚəɞ ɐɚɗɒɑə ɘɔɏɜɔɜɚ- 

ɎɌɞɨ Ɏ 13  000  ɜɌɓ ɘɑɐɗɑəəɑɑ, ɣɑɘ ɎɚɐɌ. ȼɫɐ ɩɗɑɘɑəɞɚɎ (ɚɝɚɍɑəəɚ ɟɜɌə, 

ɝɑɗɑə, ɘɧɤɨɫɖ, ɘɚɗɔɍɐɑə) əɑɜɌɝɞɎɚɜɔɘɧ Ɏ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɟɝɗɚɎɔɫɡ 

ɔ ɜɌɝɞɎɚɜɔɘɧ Ɏ ɚɖɔɝɗɔɞɑɗɨəɧɡ. Ȼɜɔ ɛɜɚɐɎɔɒɑəɔɔ ɠɜɚəɞɌ ɚɖɔɝɗɑəɔɫ 

ɩɞɔ ɩɗɑɘɑəɞɧ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ Ɏɚɐɚəɚɝəɚɘ ɏɚɜɔɓɚəɞɑ, ɜɌɝɞɎɚɜɫɪɞɝɫ. 

ȰɎɔɒɟɥɔɑɝɫ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɛɑɜɑəɚɝɫɞ ɔɡ ɣɑɜɑɓ ɠɜɚəɞ Ɏ ɎɚɝɝɞɌəɚɎɔ- 

ɞɑɗɨəɟɪ ɓɚəɟ, ɏɐɑ ɚəɔ ɝɜɌɓɟ ɒɑ ɚɝɌɒɐɌɪɞɝɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɩɗɑɘɑəɞ, 

ɝɚɐɑɜɒɌɥɔɕɝɫ Ɏɚ Ɏɝɑɘ Ɏɚɐɚəɚɝəɚɘ ɏɚɜɔɓɚəɞɑ ɐɚ ɛɜɚɡɚɒɐɑəɔɫ ɠɜɚəɞɌ 

ɔɗɔ ɛɑɜɑəɑɝɑəəɧɕ ɔɓ ɐɜɟɏɔɡ ɚɍɗɌɝɞɑɕ ɝɔɝɞɑɘɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɖɚəɢɑə- 

ɞɜɔɜɟɑɞɝɫ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɖ ɠɜɚəɞɟ, ɣɞɚ ɝɚɓɐɌɑɞ Ɏɚɓɘɚɒ- 

əɚɝɞɨ ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐəɚɕ ɑɏɚ ɐɚɍɧɣɔ. 



80 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

1.2.3.4. ʉʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

ȽɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ð ɡɔɘɔɣɑɝɖɔɑ ɣɌɝɞɔɢɧ (ɘɚɗɑɖɟɗɧ ɔɗɔ Ɍɞɚɘɧ), 

ɝɚɐɑɜɒɌɥɔɑ ɚɐɔə ɔɗɔ əɑɝɖɚɗɨɖɚ əɑɝɛɌɜɑəəɧɡ ɩɗɑɖɞɜɚəɚɎ əɌ Ɏəɑɤəɑɕ 

ɩɗɑɖɞɜɚəəɚɕ ɚɍɚɗɚɣɖɑ. Ⱥəɔ ɚɍɗɌɐɌɪɞ ɛɌɜɌɘɌɏəɑɞɔɓɘɚɘ ɔ Ɏɧɝɚɖɚɕ ɜɑ- 

Ɍɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ. 

ȽɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ɘɚɏɟɞ ɍɧɞɨ ɖɚɜɚɞɖɚɒɔɎɟɥɔɘɔ (Ɏɜɑɘɫ ɒɔɓəɔ 

ɐɚɗɔ ɝɑɖɟəɐɧ) ɔɗɔ ɐɚɗɏɚɒɔɎɟɥɔɘɔ (ɐɚ əɑɝɖɚɗɨɖɔɡ ɗɑɞ), əɑɕɞɜɌɗɨəɧɘɔ 

ɔɗɔ ɓɌɜɫɒɑəəɧɘɔ, ɔɘɑɞɨ ɚɐɔə ɔɗɔ ɍɚɗɨɤɑɑ ɣɔɝɗɚ əɑɝɛɌɜɑəəɧɡ ɩɗɑɖɞɜɚ- 

əɚɎ (əɌɛɜɔɘɑɜ, ɍɔɜɌɐɔɖɌɗɧ), ɍɧɞɨ ɞɎɑɜɐɧɘɔ, ɒɔɐɖɔɘɔ ɔɗɔ ɏɌɓɚɚɍɜɌɓ- 

əɧɘɔ ɎɑɥɑɝɞɎɌɘɔ. ȽɞɌɍɔɗɨəɚɝɞɨ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɝɖɚɜɚɝɞɫɘɔ ɔɡ ɜɑɖɚɘɍɔəɌɢɔɔ ɔɗɔ ɐɔɝɛɜɚɛɚɜɢɔɚəɔɜɚɎɌəɔɫ. 

ȳɌɜɚɒɐɑəɔɑ ɜɌɐɔɖɌɗɨəɚɕ ɢɑɛɔ ɘɚɒəɚ ɔəɔɢɔɔɜɚɎɌɞɨ ɐɑɕɝɞɎɔɑɘ əɌ 

ɎɑɥɑɝɞɎɚ ɒɑɝɞɖɔɡ ɟɝɗɚɎɔɕ (Ɏɧɝɚɖɔɑ ɞɑɘɛɑɜɌɞɟɜɧ, ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɑ ɔ 

ɔɚəɔɓɔɜɟɪɥɑɑ ɔɓɗɟɣɑəɔɑ ɔ ɐɜ.). 

ȹɑɝɛɌɜɑəəɧɕ ɩɗɑɖɞɜɚə Ɏ ɜɌɐɔɖɌɗɌɡ ɛɜɔəɫɞɚ ɚɍɚɓəɌɣɌɞɨ ɞɚɣɖɚɕ. ȹɌ- 
ɛɜɔɘɑɜ, ɏɔɐɜɚɖɝɔɐəɧɕ ɜɌɐɔɖɌɗ ɚɍɚɓəɌɣɌɪɞ ɖɌɖ HOÅ, ɜɌɐɔɖɌɗ ɛɑɜɚɖɝɔɐɌ 

ɎɚɐɚɜɚɐɌ ɖɌɖ HOOÅ (ȹȺ2Å), ɝɟɛɑɜɚɖɝɔɐəɧɕ ɔɚə-ɜɌɐɔɖɌɗ ð Ⱥ2
Å ð. ɀɚɜɘɟɗɧ 

ɜɌɐɔɖɌɗɚɎ ɩɞɔɗɚɎɚɏɚ ɝɛɔɜɞɌ: CH 3CH2OÅ; CH3
ÅCHOH . 

ȽɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ 

ɛɜɑɎɜɌɥɑəɔɫɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, ɗɑɒɌɥɔɡ Ɏ ɚɝəɚɎɑ ɛɜɚɢɑɝɝɚɎ 

ɝɌɘɚɚɣɔɥɑəɔɫ Ɏɚɐəɚɕ ɝɜɑɐɧ. ȼɌɝɝɘɚɞɜɔɘ ɛɟɞɔ ɚɍɜɌɓɚɎɌəɔɫ, ɝɎɚɕɝɞɎɌ 

ɔ ɛɜɑɎɜɌɥɑəɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

 
ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ȴɓɎɑɝɞəɚ əɑɝɖɚɗɨɖɚ ɛɟɞɑɕ ɛɚɫɎɗɑəɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ ɛɜɔ- 

ɜɚɐəɧɡ ɎɚɐɌɡ: 

1) ɖɌɞɌɗɔɞɔɣɑɝɖɚɑ ɔəɔɢɔɔɜɚɎɌəɔɑ; 

2) ɜɌɝɞɎɚɜɑəɔɑ ɏɌɓɚɎ ɔɓ Ɍɞɘɚɝɠɑɜɧ; 

3) ɜɌɐɔɌɢɔɚəəɚ-ɡɔɘɔɣɑɝɖɚɑ ɔəɔɢɔɔɜɚɎɌəɔɑ; 

4) ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɩɘɔɝɝɔɫ; 

5) ɖɌɎɔɞɌɢɔɚəəɧɑ  ɩɠɠɑɖɞɧ; 

6) ɠɚɞɚɡɔɘɔɣɑɝɖɚɑ ɔəɔɢɔɔɜɚɎɌəɔɑ. 

ȶɌɖ ɛɜɌɎɔɗɚ, Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʠʥʠʮʠʠʨʦʚʘʥʠʝ 

ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɝɎɫɓɌəɚ ɝ ɚɐəɚɩɗɑɖɞɜɚəəɧɘ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɖɔɝ- 

ɗɚɜɚɐɌ ɔ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ. Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɔəɔɢɔɌɞɚɜɌɘɔ ɜɑɌɖɢɔɕ 

ɚɍɜɌɓɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ ɝɗɟɒɌɞ ɔɚəɧ ɘɑɐɔ, ɡɑɗɌɞəɧɑ ɖɚɘɛɗɑɖɝɧ ɒɑɗɑɓɌ 

(II ), ɖɚɞɚɜɧɑ ɚɍɜɌɓɟɪɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɚɝɝɞɌəɚɎɗɑ- 

əɔɫ ɏɔɐɜɚɖɝɔɐɌ ɒɑɗɑɓɌ (III ). ȮɚɝɝɞɌəɚɎɔɞɑɗɨəɌɫ ɝɜɑɐɌ ɝɚɓɐɌɑɞɝɫ Ɏ ɞɚɘ 

ɝɗɟɣɌɑ, ɑɝɗɔ Ɏ Ɏɚɐɑ ɛɜɔɝɟɞɝɞɎɟɪɞ ɎɑɥɑɝɞɎɌ-ɎɚɝɝɞɌəɚɎɔɞɑɗɔ (əɌɛɜɔɘɑɜ, 

ɝɑɜɚɎɚɐɚɜɚɐ, ɔɚəɧ ɘɑɞɌɗɗɚɎ Ɏ əɔɓɖɚɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ). 

Ȭɍɝɚɜɍɢɔɫ Ɏɚɐɚɕ ʘʢʪʠʚʥʳʭ ʛʘʟʦʚ ɔɓ Ɍɞɘɚɝɠɑɜɧ ɛɜɔɎɚɐɔɞ ɖ ɛɚɫɎ- 
ɗɑəɔɪ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɜɌɐɔɖɌɗɚɎ ȹȺÅ, ȹȺ2

Å, Ƚȹ3
Å ɔ ɐɜ. Ƀɑɘ ɍɚɗɑɑ 

ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧ ɜɌɐɔɖɌɗɧ, ɞɑɘ ɘɑəɨɤɑ ɏɗɟɍɔəɌ ɛɜɚəɔɖəɚɎɑəɔɫ 
ɔɡ Ɏ ɞɚɗɥɟ Ɏɚɐɧ. ȾɌɖ, ɜɌɐɔɖɌɗɧ ȹȺÅ, ȹȺ2

Å ɍɟɐɟɞ ɜɑɌɏɔɜɚɎɌɞɨ ɗɔɤɨ Ɏ ɛɚ- 

Ɏɑɜɡəɚɝɞəɚɘ ɝɗɚɑ. Ȼɚ ɔɘɑɪɥɔɘɝɫ ɚɢɑəɖɌɘ, ɛɚɞɚɖ ɜɌɐɔɖɌɗɨəɧɡ ɣɌɝɞɔɢ 
ɔɓ Ɍɞɘɚɝɠɑɜɧ ɖɜɌɕəɑ əɑɓəɌɣɔɞɑɗɑə. ȯɚɜɌɓɐɚ ɍɚɗɑɑ ɎɌɒəɟɪ ɜɚɗɨ ɔɏɜɌɑɞ 
ɜɌɝɞɎɚɜɑəɔɑ ɚɓɚəɌ. Ȯ Ɏɚɐɑ ɚɓɚə ɍɧɝɞɜɚ ɛɑɜɑɡɚɐɔɞ Ɏ Ⱥ2, ɛɜɔɣɑɘ ɛɜɚɢɑɝɝ 

ɩɞɚɞ ɛɜɚɞɑɖɌɑɞ ɣɑɜɑɓ ɛɜɚɘɑɒɟɞɚɣəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌ- 
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ɗɚɎ ȹȺÅ, Ⱥ2
Å ɛɚ ɢɑɛəɚɘɟ ɘɑɡɌəɔɓɘɟ. Ƚɖɚɜɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ 

ɛɜɔ ɜɌɝɞɎɚɜɑəɔɔ ɚɓɚəɌ ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɝɖɚɜɚɝɞɨɪ ɑɏɚ ɛɚɝɞɟɛɗɑəɔɫ 

Ɏ Ɏɚɐəɟɪ ɝɜɑɐɟ. ɉɞɌ ɝɖɚɜɚɝɞɨ ɞɑɘ Ɏɧɤɑ, ɣɑɘ Ɏɧɤɑ ɝɚɐɑɜɒɌəɔɑ Ⱥ3 Ɏ Ɍɞɘɚ- 

ɝɠɑɜɑ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɎɌɜɨɔɜɚɎɌɞɨɝɫ Ɏ ɤɔɜɚɖɔɡ ɛɜɑɐɑɗɌɡ. 

ȴɓ ɐɜɟɏɔɡ ɏɌɓɚɎ Ɏ ɔəɔɢɔɔɜɚɎɌəɔɔ ɜɌɐɔɖɌɗɚɎ ɘɚɒɑɞ ɛɜɔəɫɞɨ ɟɣɌɝɞɔɑ 

NȺ2, ɝɛɚɝɚɍəɧɕ ɚɞəɔɘɌɞɨ ɩɗɑɖɞɜɚə ɚɞ ɐɚəɚɜɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɚɞ ȹ2O2. 

Ȯ ɚɍɧɣəɧɡ ɟɝɗɚɎɔɫɡ (ɍɑɓ ɛɜɔəɟɐɔɞɑɗɨəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɛɚɞɚɖɌ Ⱥ3, 
NȺ2 Ɏ Ɏɚɐəɟɪ ɝɜɑɐɟ) ɝɖɚɜɚɝɞɨ ɔəɔɢɔɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ ɓɌ ɝɣɑɞ ɜɌɝɞɎɚ- 
ɜɑəɔɫ ɌɖɞɔɎəɧɡ ɏɌɓɚɎ ɚɞəɚɝɔɞɑɗɨəɚ ɘɌɗɌ. 

ʈʘʜʠʘʮʠʦʥʥʦʝ ʠʥʠʮʠʠʨʦʚʘʥʠʝ Ɏ ɚɞɝɟɞɝɞɎɔɑ ɜɌɐɔɌɢɔɚəəɚɏɚ ɓɌ- 

ɏɜɫɓəɑəɔɫ Ɏɚɐəɚɕ ɝɜɑɐɧ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɑɝɞɑɝɞɎɑəəɚɏɚ 

ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɠɚəɌ (ɖɚɝɘɔɣɑɝɖɔɡ ɗɟɣɑɕ, ɐɚɝɞɔɏɌɪɥɔɡ ɛɚɎɑɜɡəɚɝɞɔ 

ȳɑɘɗɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɜɌɝɛɌɐɑ ɛɜɔɜɚɐəɧɡ ɜɌɐɔɚɌɖɞɔɎəɧɡ ɔɓɚɞɚɛɚɎ, Ɏ ɣɌɝɞ- 

əɚɝɞɔ 40ȶ). 

Ƚɖɚɜɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɑɝɞɑɝɞɎɑəəɧɡ ɠɌɖ- 

ɞɚɜɚɎ ɚɣɑəɨ ɘɌɗɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɜɔ ɜɌɐɔɌɢɔɚəəɚɘ ɓɌɏɜɫɓəɑəɔɔ ɝɖɚ- 

ɜɚɝɞɨ ɔəɔɢɔɔɜɚɎɌəɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɜɑɓɖɚ ɎɚɓɜɌɝɞɌɑɞ. 

ȮɚɓɐɑɕɝɞɎɔɑ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɔɓɗɟɣɑəɔɫ əɌɛɜɌɎɗɑəɚ Ɏ ɛɑɜɎɟɪ ɚɣɑ- 

ɜɑɐɨ əɌ Ɏɚɐɟ ɔ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɢɑɗɚɏɚ əɌɍɚɜɌ ɌɖɞɔɎəɧɡ ɔ ɝɞɌ- 

ɍɔɗɨəɧɡ ɛɜɚɘɑɒɟɞɚɣəɧɡ ɣɌɝɞɔɢ: 
ɻ , ɼ, ɾ i 

H2O  O HO , H, e , H 2O2 , H 2 . 

Ȯ Ɍɩɜɚɍəɧɡ ɟɝɗɚɎɔɫɡ ɣɌɝɞɔɢɧ ȹ, Ǜ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ ɝ Ⱥ2 ɝ ɚɍɜɌɓɚɎɌ- 
Å Å ð 

əɔɑɘ ɜɌɐɔɖɌɗɚɎ ð ȹȺ2  , Ⱥ2 . ɀɌɖɞɔɣɑɝɖɔ ɛɜɔ ɜɌɐɔɚɗɔɓɑ ɚɖɝɔɏɑəɔɜɚɎɌə- 

əɚɕ Ɏɚɐɧ Ɏ əɑɕɞɜɌɗɨəɚɕ ɝɜɑɐɑ ɛɜɚɔɝɡɚɐɔɞ ɏɑəɑɜɌɢɔɫ ȹȺÅ ɔ Ⱥ2Å 
ð: 

ɻ , ɼ, ɾ i  iϺ 

H 2O  O HO , O2   . 
2 

Ƚɖɚɜɚɝɞɨ ɔəɔɢɔɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɏɗɚɥɑəəɚɕ ɐɚ- 

ɓɚɕ ɔ ɜɌɐɔɌɢɔɚəəɧɘ Ɏɧɡɚɐɚɘ: ɣɔɝɗɚɘ ɣɌɝɞɔɢ əɌ 100  ɩȮ ɛɚɏɗɚɥɑəəɚɕ 

ɩəɑɜɏɔɔ. ȼɌɐɔɌɢɔɚəəɧɕ Ɏɧɡɚɐ ɐɗɫ ȹȺÅ ɔ Ⱥ2
Å ð ɜɌɐɔɖɌɗɚɎ ɜɌɎɑə 3.  

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʤʠʩʩʠʷ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ð ɘɌɗɚɔɓɟɣɑəəɚɑ 

ɫɎɗɑəɔɑ. ȴɓɎɑɝɞəɧ ɛɜɔɘɑɜɧ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɐɔɖɌɗɌ Ⱥ2
Å ð əɑɖɚɞɚɜɧɘɔ 

ɎɔɐɌɘɔ ɚɜɏɌəɔɓɘɚɎ (ɘɌɖɜɚɠɌɏɌɘɔ). ȻɚɣɎɑəəɧɑ ɏɜɔɍɧ Ɏɧɐɑɗɫɪɞ ɚɐəɚ- 

Ɏɜɑɘɑəəɚ ȹ2Ⱥ2 ɔ ɖɌɞɌɗɔɓɌɞɚɜ, ɛɜɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɝ ɖɚɞɚɜɧɘ Ɏ ɝɜɑɐɑ ɚɍ- 

ɜɌɓɟɪɞɝɫ ɜɌɐɔɖɌɗɧ ȹȺÅ. ȾɌɖɔɑ ɏɜɔɍɧ ɟɣɌɝɞɎɟɪɞ Ɏ ɜɌɓɜɟɤɑəɔɔ ɗɔɏəɔəɌ, 

ȰȰȾ ɔ ɛɜ. ȹɑɖɚɞɚɜɧɑ ɛɚɣɎɑəəɧɑ ɍɌɖɞɑɜɔɔ (əɔɞɜɚɓɚɘɚəɌɝɧ) Ɏɧɐɑɗɫɪɞ 

ɜɌɐɔɖɌɗ NȺÅ Ɏ ɡɚɐɑ ɚɖɔɝɗɑəɔɫ NH 3. 

Ȯ ɛɜɔɜɚɐəɚɕ Ɏɚɐəɚɕ ɝɜɑɐɑ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɐɔɖɌɗɚɎ ɓɌ ɝɣɑɞ ɍɔɚɗɚ- 

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɛɜɚɔɝɡɚɐɔɞ ɚɛɚɝɜɑɐɚɎɌəəɚ ɣɑɜɑɓ ɛɜɚɢɑɝɝɧ ɚɍɜɌɓɚ- 

ɎɌəɔɫ ɔ ɜɌɓɜɟɤɑəɔɫ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ. ȹɌɜɫɐɟ ɝ ɜɌɓɗɚɒɑəɔɑɘ ȹ2Ⱥ2 

ɎəɟɞɜɔɎɚɐɚɑɘəɧɕ ɖɜɟɏɚɎɚɜɚɞ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ ɎɖɗɪɣɌɑɞ ɜɑɌɖɢɔɔ 

ɚɖɔɝɗɑəɔɫ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɟɍɝɞɜɌɞɚɎ, Ɍ ɞɌɖɒɑ Ɍɍɔɚɞɔɣɑɝɖɔɑ ɖɌɞɌɗɔɞɔ- 

ɣɑɝɖɔɑ ɔ ɠɚɞɚɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɡ ɣɌɝɞɔɢ. 

Ȭɍɔɚɞɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɖɌɞɌɗɔɞɔɣɑɝɖɚɏɚ ɜɌɓɗɚɒɑəɔɫ ɛɑɜɚɖɝɔɐɌ 

ɎɚɐɚɜɚɐɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɛɜɚ- 

ɞɑɖɌɪɞ ɖɜɌɕəɑ ɘɑɐɗɑəəɚ. Ȼɜɔ ɩɞɚɘ ɜɌɝɛɌɐɌɑɞɝɫ 10ð50%  ɛɑɜɚɖɝɔɐɌ Ɏɚ- 

ɐɚɜɚɐɌ. 
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ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏɚɐɚɜɚɝɗɔ ɝɞɔɘɟɗɔɜɟɪɞ ɜɌɐɔɖɌɗɨəɧɑ ɛɜɚɢɑɝɝɧ 

Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐəɚɕ ɝɜɑɐɑ. Ⱥəɔ Ɏ ɛɜɚɢɑɝɝɑ ɝɎɚɑɕ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ 

ɚɍɜɌɓɟɪɞ ɎɑɥɑɝɞɎɌ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ, əɑ ɞɚɗɨɖɚ ɞɑ, ɖɚɞɚɜɧɑ 

ɟɣɌɝɞɎɟɪɞ Ɏɚ Ɏəɟɞɜɔɖɗɑɞɚɣəɧɡ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚ- 

ɢɑɝɝɌɡ, əɚ ɔ ɞɌɖɔɑ, ɖɚɞɚɜɧɑ Ɏɧɐɑɗɫɪɞɝɫ Ɏɚ Ɏəɑɤəɪɪ ɝɜɑɐɟ, ɔəɔɢɔɔɜɟɫ 

Ɏəɑɖɗɑɞɚɣəɧɑ ɛɜɚɢɑɝɝɧ ɜɌɐɔɖɌɗɨəɚɏɚ ɚɖɔɝɗɑəɔɫ ɜɌɝɞɎɚɜɑəəɧɡ Ɏ Ɏɚɐɑ 

ɎɑɥɑɝɞɎ. ɉɞɚ ɛɜɚɢɑɝɝ ɖɚɝɎɑəəɚɏɚ ɍɔɚɏɑəəɚɏɚ ɔəɔɢɔɔɜɚɎɌəɔɫ ɝɎɚɍɚɐəɧɡ 

ɜɌɐɔɖɌɗɚɎ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏɚɐɚɜɚɝɗɔ ɛɜɚɐɟɢɔɜɟɪɞ Ɏɚ Ɏəɑɤəɪɪ ɝɜɑɐɟ Ɏɑ- 

ɥɑɝɞɎɌ-ɎɚɝɝɞɌəɚɎɔɞɑɗɔ (DH 2), ɖɚɞɚɜɧɑ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ȹ2Ⱥ2 ɝɛɚɝɚɍɝɞ- 

Ɏɟɪɞ ɚɍɜɌɓɚɎɌəɔɪ ɝɎɚɍɚɐəɧɡ ɏɔɐɜɚɖɝɔɐəɧɡ ɜɌɐɔɖɌɗɚɎ, ɎɓɌɔɘɚɐɑɕɝɞɎɟɫ 

ɝ ɔɚəɌɘɔ ɘɑɐɔ (ɖɌɞɌɗɔɓɌɞɚɜɧ ɜɑɐɚɖɝ-ɛɜɚɢɑɝɝɚɎ). 

ȺɍɥɌɫ ɝɡɑɘɌ ɍɔɚɏɑəəɚɏɚ ɔəɔɢɔɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ 

ɝɌɘɚɚɣɔɥɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ Ɏɔɐɑ 
 

 

 

 

 

Ȯ ɩɞɚɕ ɝɡɑɘɑ əɑ ɟɣɔɞɧɎɌɑɞɝɫ, ɣɞɚ ɛɜɚɐɟɢɔɜɟɑɘɧɕ ɍɔɚɞɚɕ ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɨ DH 2 ɘɚɒɑɞ ɟɣɌɝɞɎɚɎɌɞɨ Ɏ ɐɜɟɏɔɡ ɛɜɚɢɑɝɝɌɡ ɚɖɔɝɗɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɚɖɔɝɗɫɞɨɝɫ ɖɔɝɗɚɜɚɐɚɘ. ȹɑ ɟɣɔɞɧɎɌɑɞɝɫ ɞɌɖɒɑ, ɣɞɚ ɛɑɜɚɖɝɔɐ ɎɚɐɚɜɚɐɌ 

ɘɚɒɑɞ ɎɓɌɔɘɚɐɑɕɝɞɎɚɎɌɞɨ ɝ ɐɜɟɏɔɘɔ ɖɚɘɛɚəɑəɞɌɘɔ ɝɜɑɐɧ, Ɍ ɞɌɖɒɑ ɜɌɓ- 

ɜɟɤɌɞɨɝɫ ɛɚ ɖɌɞɌɗɌɓəɚɘɟ ɘɑɡɌəɔɓɘɟ. 

Ȯ ɖɌɣɑɝɞɎɑ ɖɌɞɌɗɔɓɌɞɚɜɚɎ ɘɚɏɟɞ ɟɣɌɝɞɎɚɎɌɞɨ ɔɚəɧ ɘɑɞɌɗɗɚɎ ɛɑɜɑ- 

ɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɔ. ȱɝɗɔ Ɏ Ɏɚɐɑ ɛɚɝɞɚɫəəɚ ɛɜɔɝɟɞɝɞɎɟɑɞ ȹ2Ⱥ2 (ɝɘ. ɜɌɓ- 

ɐɑɗ 1.2.3.3),  ɞɚ ɝɖɚɜɚɝɞɨ ɔəɔɢɔɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ 

ɝɖɚɜɚɝɞɨɪ Ɏɧɐɑɗɑəɔɫ Dȹ2 Ɏɚ Ɏəɑɤəɪɪ ɝɜɑɐɟ. ȮɚɝɝɞɌəɚɎɔɞɑɗɔ ɘɚɏɟɞ 

ɚɍɜɌɓɚɎɧɎɌɞɨɝɫ ɔ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɚɘɑɒɟɞɚɣəɧɡ ɛɜɚɐɟɖɞɚɎ ɞɜɌəɝɠɚɜɘɌɢɔɔ 

ɎɑɥɑɝɞɎ, ɖɚɞɚɜɧɑ ɝɌɘɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ əɑ ɚɍɗɌɐɌɪɞ. 

ȹɌɛɜɔɘɑɜ, ɞɜɌəɝɠɚɜɘɌɢɔɫ Ɏɔəəɚɕ ɖɔɝɗɚɞɧ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɍɜɌɓɚɎɌ- 

əɔɑɘ ɐɔɏɔɐɜɚɖɝɔɠɟɘɌɜɚɎɚɕ ɖɔɝɗɚɞɧ, ɖɚɞɚɜɌɫ ɚɍɗɌɐɌɑɞ ɫɜɖɚ ɎɧɜɌɒɑə- 

əɧɘɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. 

ʂʘʚʠʪʘʮʠʦʥʥʳʝ ʵʬʬʝʢʪ .r  Ȯ ɞɚɗɥɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ  ɛɜɔɝɟɞɝɞ- 

Ɏɟɪɞ ɝɎɚɑɏɚ ɜɚɐɌ òɚɍɗɌɖɌó ɔɓ ɘɔɖɜɚɛɟɓɧɜɨɖɚɎ ɏɌɓɚɎɚɕ ɠɌɓɧ ɜɌɓɘɑ- 

ɜɚɘ 1ð10  ɘɖɘ, ɛɚɎɑɜɡəɚɝɞɨ ɖɚɞɚɜɧɡ ɛɚɖɜɧɞɌ ɞɚəɣɌɕɤɑɕ ɛɗɑəɖɚɕ ɛɚ- 

Ɏɑɜɡəɚɝɞəɚ-ɌɖɞɔɎəɧɡ   ɎɑɥɑɝɞɎ. 

Ȯ ɚɍɧɣəɧɡ ɟɝɗɚɎɔɫɡ ɐɚɗɫ ɝɎɚɍɚɐəɚɏɚ ɏɌɓɌ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɌɝɞɎɚɜɑəəɧɘ ɏɌɓɚɘ ɝɚɝɞɌɎɗɫɑɞ Ɏɝɑɏɚ 10ð9. ȺɐəɌɖɚ ɛɜɔ ɔɓ- 

ɘɑəɑəɔɔ ɟɝɗɚɎɔɕ (ɞɑɘɛɑɜɌɞɟɜɌ, ɝɖɚɜɚɝɞɨ ɐɎɔɒɑəɔɫ, ɠɔɓɔɣɑɝɖɔɑ Ɏɚɓ- 

ɐɑɕɝɞɎɔɫ) ɩɞɌ ɐɚɗɫ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 10ð2. Ȼɜɔ ɩɞɚɘ ɛɚɎɑɜɡəɚɝɞɨ ɜɌɓɐɑɗɌ 

ɏɌɓðɎɚɐɌ Ɏ Ɏɚɐəɚɕ ɝɜɑɐɑ ɓɌ ɝɣɑɞ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ ɘɚɒɑɞ ɟɎɑɗɔɣɔɎɌɞɨɝɫ 

əɌ ɘəɚɏɚ ɛɚɜɫɐɖɚɎ. ȮɝɗɑɐɝɞɎɔɑ ɍɚɗɨɤɚɕ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ ɏɌɓɚɎɧɡ 

ɛɟɓɧɜɨɖɚɎ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɔəɞɑəɝɔɎəɧɕ ɚɍɘɑə ɏɌɓɚɎ ɘɑɒɐɟ Ɏɚɐəɚɕ ɔ 

ɏɌɓɚɎɚɕ ɠɌɓɌɘɔ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 83 
 

 

Ȼɜɚɢɑɝɝɧ òɝɡɗɚɛɧɎɌəɔɫó ɛɟɓɧɜɨɖɚɎ (ɖɌɎɔɞɌɢɔɔ) ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ 

Ɏɧɝɚɖɔɘɔ ɩəɑɜɏɑɞɔɣɑɝɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ (ɔɓ-ɓɌ ɍɚɗɨɤɚɕ ɛɚɎɑɜɡ- 

əɚɝɞəɚɕ ɝɎɚɍɚɐəɚɕ ɩəɑɜɏɔɔ): 

Ⱥ2
Å ð + ȹ2Ⱥ = ȹȺ2

Å + Ⱥȹð = ȹȺÅ + Ⱥ + Ⱥȹð. 

Ȯ ɘɚɘɑəɞ òɝɡɗɚɛɧɎɌəɔɫó ɎɚɓəɔɖɌɪɞ ɍɚɗɨɤɔɑ ɔɘɛɟɗɨɝəɧɑ ɐɌɎɗɑəɔɫ, 

ɩɗɑɖɞɜɔɣɑɝɖɔɑ ɜɌɓɜɫɐɧ, ɛɜɚɔɝɡɚɐɫɞ ɔɚəɔɓɌɢɔɔ ɣɌɝɞɔɢ ɔ ɜɌɓɜɧɎ ɡɔɘɔɣɑ- 

ɝɖɔɡ ɝɎɫɓɑɕ. ȶɜɌɞɖɚɎɜɑɘɑəəɧɑ ɛɑɜɑɛɌɐɧ ɐɌɎɗɑəɔɫ ɐɚɝɞɔɏɌɪɞ ɐɑɝɫɞɖɚɎ 

ȸȻɌ, ɎɚɓəɔɖɌɪɞ ɍɚɗɨɤɔɑ ɏɜɌɐɔɑəɞɧ ɩɗɑɖɞɜɔɣɑɝɖɚɏɚ ɛɚɗɫ. 

ȹɌɗɔɣɔɑɘ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɩɗɑɖɞɜɔɣɑɝɖɔ ɓɌɜɫɒɑəəɧɡ ɘɔɖɜɚ- 

ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ ɚɍɦɫɝəɫɪɞɝɫ əɑɚɍɧɣəɧɑ ɝɎɚɕɝɞɎɌ ɞɌɖ əɌɓɧɎɌɑɘɚɕ ɚɘɌɏ- 

əɔɣɑəəɚɕ Ɏɚɐɧ. Ȱɑɗɚ Ɏ ɞɚɘ, ɣɞɚ ɐɎɔɒɑəɔɑ ɛɜɔɜɚɐəɚɕ Ɏɚɐɧ, əɌɝɧɥɑəəɚɕ 

ɘɔɖɜɚɛɟɓɧɜɨɖɌɘɔ, Ɏ ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɘ ɛɚɗɑ ɛɜɔɎɚɐɔɞ ɖ ɔəɞɑəɝɔɠɔ- 

ɖɌɢɔɔ ɛɜɚɢɑɝɝɚɎ òɝɡɗɚɛɧɎɌəɔɫó ɔ ɜɌɓɜɧɎɌ ɛɟɓɧɜɨɖɚɎ, ɝɚɛɜɚɎɚɒɐɌɪ- 

ɥɔɡɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɔ ɐɜɟɏɔɡ ɌɖɞɔɎəɧɡ ɣɌɝɞɔɢ. 

ȹɌɔɍɚɗɨɤɔɑ əɌɜɟɤɑəɔɫ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ Ɏɚɐəɧɡ ɝɔɝɞɑɘ 

ɛɜɚɔɝɡɚɐɫɞ Ɏ ɟɝɗɚɎɔɫɡ ɞɟɜɍɟɗɑəɞəɚɏɚ ɜɑɒɔɘɌ ɞɑɣɑəɔɫ ɔ əɌɗɔɣɔɫ əɑ- 

ɚɐəɚɜɚɐəɚɏɚ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ. ȰɔəɌɘɔɣəɧɕ, əɑɝɞɌɢɔɚəɌɜəɧɕ ɡɌɜɌɖɞɑɜ 

ɛɜɔɜɚɐəɚɕ Ɏɚɐɧ ɛɜɔɎɚɐɔɞ ɖ əɑɛɜɑɜɧɎəɚɕ ɏɑəɑɜɌɢɔɔ ɩɗɑɖɞɜɔɣɑɝɖɔɡ ɔ 

ɘɌɏəɔɞəɧɡ ɛɚɗɑɕ, ɛɚɝɞɚɫəəɚɘɟ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɪ ɚɍɦɑɘəɧɡ ɓɌɜɫɐɚɎ 

ɘɌɝɝ Ɏɚɐɧ. 

ȺɍɜɌɓɚɎɌəɔɑ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ȹȺÅ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɌɎɔɞɌɢɔɚəəɧɡ 

ɩɠɠɑɖɞɚɎ ɍɧɗɚ ɐɚɖɌɓɌəɚ ɛɜɔ ɔɓɟɣɑəɔɔ ɛɜɔɣɔə ɝɎɑɣɑəɔɫ Ɏɚɐəɚɕ ɝɜɑɐɧ 

ɚɓɑɜɌ ȭɌɕɖɌɗ. Ƚ ɛɚɘɚɥɨɪ ɣɟɎɝɞɎɔɞɑɗɨəɧɡ ɠɚɞɚɟɘəɚɒɔɞɑɗɑɕ ɍɧɗɚ ɚɍ- 

əɌɜɟɒɑəɚ ɝɎɑɣɑəɔɑ ɝ ɘɌɖɝɔɘɟɘɚɘ əɌ ɏɗɟɍɔəɑ 50ð75  ɘ. òȹɚɝɔɞɑɗɫɘɔó 

ɝɎɑɣɑəɔɫ ɚɖɌɓɌɗɔɝɨ ɘɔɖɜɚɛɟɓɧɜɨɖɔ ɏɌɓɌ. Ȼɜɔ ɔɡ ɝɡɗɚɛɧɎɌəɔɔ ɚɍɜɌɓɟ- 

ɪɞɝɫ ɜɌɐɔɖɌɗɧ ȹȺÅ. ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ȹȺÅ ɝ ɜɌɝɞɎɚɜɑəəɧɘɔ Ɏ Ɏɚɐɑ ɚɜɏɌ- 

əɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ Ɏɞɚɜɔɣəɧɡ ɜɌɐɔɖɌɗɚɎ, 

ɣɌɝɞɨ ɔɓ ɖɚɞɚɜɧɡ ɜɑɖɚɘɍɔəɔɜɟɑɞ ɝ Ɏɧɐɑɗɑəɔɑɘ ɖɎɌəɞɌ ɝɎɑɞɌ. 

ȶɌɎɔɞɌɢɔɚəəɧɑ ɩɠɠɑɖɞɧ ɔ ɔɡ ɜɚɗɨ Ɏ ɜɌɐɔɖɌɗɨəɚɘ ɚɖɔɝɗɑəɔɔ ɜɌɓ- 

ɗɔɣəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ əɌɔɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɧ Ɏ ɚɖɑɌəɔɣɑɝɖɔɡ 

ɔ ɘɚɜɝɖɔɡ ɎɚɐɌɡ, ɐɗɫ ɏɗɟɍɚɖɚɎɚɐəɧɡ ɛɜɑɝəɧɡ ɎɚɐɚɑɘɚɎ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ əɌɔɍɚɗɑɑ ɤɔɜɚɖɚ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɌɖɢɔɔ ʬʦʪʦ- 

ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɛɚɐ ɐɑɕɝɞɎɔɑɘ 

ɝɚɗəɑɣəɚɏɚ ȿɀ-ɔɓɗɟɣɑəɔɫ. 

ȺɍɜɌɓɚɎɌəɔɑ ɜɌɐɔɖɌɗɚɎ ɛɜɔ ɩɞɚɘ ɛɜɚɔɝɡɚɐɔɞ ɛɚ əɑɝɖɚɗɨɖɔɘ ɘɑɡɌ- 

əɔɓɘɌɘ. 

1. ɻʦʤʦʛʝʥʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʩʚʷʟʠ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɖɌəɌɗɚɘ 

ɔəɔɢɔɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ, ɑɝɗɔ ɖɎɌəɞɚɎɧɕ Ɏɧɡɚɐ ɛɜɔ ɐɑɕɝɞɎɔɔ ɝɚɗəɑɣ- 

əɚɏɚ ɔɓɗɟɣɑəɔɫ ɛɜɑɎɧɤɌɑɞ 0,1. ɉɞɚ ɜɑɌɖɢɔɔ ɞɔɛɌ: 

ð ɚɞɥɑɛɗɑəɔɑ ɘɚɗɑɖɟɗ ɏɌɗɚɏɑəɌ Ɏ ɏɌɗɚɏɑəɔɜɚɎɌəəɧɡ ɟɏɗɑɎɚɐɚɜɚɐɌɡ 

Rðʍ O  RÅ + ʍÅ ; 

ð ɜɌɓɜɧɎ ɝɎɫɓɔ Ɏ əɔɞɜɚɖɝɔɗɨəɧɡ ɝɚɑɐɔəɑəɔɫɡ 

RONO O  ROÅ + NO ; 

ð ɜɌɓɜɧɎ ɝɎɫɓɔ Ɏ ɛɑɜɚɖɝɔɐəɧɡ ɝɚɑɐɔəɑəɔɫɡ 

ȹ2Ⱥ2  O2 ȹȺÅ ; 



84 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ð Ɏɧɐɑɗɑəɔɑ N2 ɔɓ Ɍɓɚɝɚɑɐɔəɑəɔɕ 

RN = NR O  RÅ+ N2 . 

2. ʇʝʨʝʥʦʩ ʟʘʨʷʜʘ. ɀɚɞɚɡɔɘɔɣɑɝɖɔɑ ɜɑɌɖɢɔɔ ɛɑɜɑəɚɝɌ ɓɌɜɫɐɌ əɌɔ- 

ɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɧ ɐɗɫ ɖɚɘɛɗɑɖɝɚɎ ɒɑɗɑɓɌ: 

FeOH2+ O  Fe2+ + HȺÅ, 

Ɍ ɞɌɖɒɑ ɐɗɫ əɑɖɚɞɚɜɧɡ ɖɚɘɛɗɑɖɝɚɎ ɘɑɐɔ: 

Ƚu X+  OCu + + XÅ, 

ɏɐɑ ʍ ð Cl , Br , I ɔ ɐɜɟɏɔɑ ɗɔɏɌəɐɧ. 

ȺɍɜɌɓɚɎɌəɔɑ ɜɌɐɔɖɌɗɚɎ Ɏɚɓɘɚɒəɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɚɓɐɑɕɝɞɎɔɫ ɝɚɗəɑɣ- 

əɚɏɚ ɝɎɑɞɌ əɌ ɘɚɗɑɖɟɗɫɜəɧɑ ɖɚɘɛɗɑɖɝɧ ɛɑɜɑəɚɝɌ ɓɌɜɫɐɌ, əɌɛɜɔɘɑɜ ɛɜɔ 

ɩɗɑɖɞɜɚəəɚɘ ɛɑɜɑəɚɝɑ Ɏ ɖɚɘɛɗɑɖɝɑ Ⱥ2 ɝ ɖɜɌɝɔɞɑɗɑɘ Ⱦ: 

T + O ñ TO 
hǫɸ(TO )* ɸ T+ + OiĬ , 

2 2 2 2 

ɏɐɑ hȌ ð ɛɑɜɑəɚɝ ɩəɑɜɏɔɔ ɝ ɚɞɜɧɎɚɘ ȹ. 

3. ʌʦʪʦʵʣʝʢʪʨʦʥʥʳʡ  ʧʝʨʝʥʦʩ. ɀɚɞɚɩɗɑɖɞɜɚəəɧɕ ɛɑɜɑəɚɝ ɎɑɝɨɘɌ 

ɜɌɝɛɜɚɝɞɜɌəɑə Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ: 
T hǫɸT+  + e  O2ɸO iĬ . 

 2  

Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɛɌɜɞəɑɜɚɘ D ɛɚ ɐɚəɚɜəɚ-Ɍɖɢɑɛɞɚɜəɚɕ ɝɎɫɓɔ ɝɗɟɒɔɞ 

ɘɚɗɑɖɟɗɌ Ɏɚɐɧ. Ȯ ɜɑɌɖɢɔɫɡ ɠɚɞɚɩɗɑɖɞɜɚəəɚɏɚ ɛɑɜɑəɚɝɌ ɞɌɖɒɑ ɟɣɌɝɞɎɟɪɞ 

ɠɟɗɨɎɚɖɔɝɗɚɞɧ. 

ɀɚɞɚɩɗɑɖɞɜɚəəɧɕ ɛɑɜɑəɚɝ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ əɑɖɚɞɚɜɧɡ ɘɔɖɜɚ- 

ɏɑɞɑɜɚɏɑəəɧɡ ɚɖɝɔɐɌɡ ɛɚ ɞɔɛɟ ɛɚɗɟɛɜɚɎɚɐəɔɖɚɎɚɏɚ ɘɑɡɌəɔɓɘɌ ð ɓɌ ɝɣɑɞ 

ɛɑɜɑɍɜɚɝɖɔ ɩɗɑɖɞɜɚəɌ Ɏ ɓɚəɟ ɛɜɚɎɚɐɔɘɚɝɞɔ: 

TiO 
hǫɸ TiO +  + e  O2ɸO

iĬ    . 
2 2  2  

4. ʏʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʝ  ʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʚʦʟʙʫʞʜʝʥʥʳʭ 

ʯʘʩʪʠʮ. ȺɍɥɌɫ ɝɡɑɘɌ ɜɑɌɖɢɔɔ ɝ ɟɣɌɝɞɔɑɘ ɩɗɑɖɞɜɚəəɚ-Ɏɚɓɍɟɒɐɑəəɧɡ 

ɣɌɝɞɔɢ ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ Ɏɔɐɑ 
 
 
 
 
 

 
 

ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ɞɜɔɛɗɑɞəɚ-Ɏɚɓɍɟɒɐɑəəɚɕ ɣɌɝɞɔɢɧ Ⱦ* ɝ ɜɌɝɞɎɚɜɑə- 

əɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɛɑɜɑəɚɝɚɘ ɩəɑɜɏɔɔ ɝ ɚɞɜɧɎɚɘ 

ȹ ɔɗɔ ɛɑɜɑəɚɝɚɘ ɩɗɑɖɞɜɚəɌ. 

Ƚɟɘɘɔɜɟɫ ɜɌɝɝɘɚɞɜɑəəɧɑ ɛɟɞɔ ɚɍɜɌɓɚɎɌəɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ 

ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, ɘɚɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌɜɫɐɟ ɝ ɝɔəɏɗɑɞəɧɘ ɖɔɝɗɚɜɚɐɚɘ 
Å ð 

Ɏ ɖɌɣɑɝɞɎɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɡ ɣɌɝɞɔɢ ɚɍɜɌɓɟɪɞɝɫ ɜɌɐɔɖɌɗɧ O2 , ȹȺÅ. 

Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ Ɏɚɓɘɚɒəɚ ɚɍɜɌɓɚɎɌəɔɑ ɞɌɖɒɑ Ɍɗɖɔɗɨəɧɡ ɜɌɐɔɖɌɗɚɎ R, 

ɍɧɝɞɜɚ ɛɑɜɑɡɚɐɫɥɔɡ Ɏ ɘɌɗɚɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɑ Ɍɗɖɔɗɛɑɜɚɖɝɔɐəɧɑ 
ɜɌɐɔɖɌɗɧ RȺ2. ȶɜɚɘɑ ɞɚɏɚ, Ɏɚɓɘɚɒəɚ ɚɍɜɌɓɚɎɌəɔɑ Ɍɗɖɚɖɝɔɗɨəɧɡ ɜɌɐɔ- 

ɖɌɗɚɎ RȺ, Ɍəɔɚə-ɜɌɐɔɖɌɗɚɎ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ ɔ ɐɜɟɏɔɡ ɘɑəɑɑ 

ɓəɌɣɔɘɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 85 
 

 

ȺɝɚɍɌɫ ɜɚɗɨ Ɏ ɜɌɐɔɖɌɗɨəɧɡ ɛɜɚɢɑɝɝɌɡ ɚɖɔɝɗɑəɔɫ Ɏ Ɏɚɐəɧɡ ɝɜɑɐɌɡ 

ɛɜɔəɌɐɗɑɒɔɞ ɜɌɐɔɖɌɗɌɘ Ⱥ2
Å ð, ȹȺÅ. 

 
ʉʚʦʡʩʪʚʘ ʨʘʜʠʢʘʣʦʚ ʆ2

Å ï, ʅʆÅ 

ʈʘʜʠʢʘʣ ʆ2
Å ð, ɚɍɗɌɐɌɑɞ ɐɎɚɕɝɞɎɑəəɚɕ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ, 

ɞ.ɑ. ɖɌɖ ɚɖɔɝɗɔɞɑɗɨəɧɘɔ, ɞɌɖ ɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. 

ȹɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɑ ɜɑɌɖɢɔɔ Ⱥ2
Å ð: 

1) ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɝ ɔɚəɌɘɔ ɘɑɞɌɗɗɚɎ ɛɑɜɑɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɔ; 

2) ɖɌɖ ɌɖɢɑɛɞɚɜɌ ɌɞɚɘɌ ȹ Ɏ ɜɑɌɖɢɔɫɡ ɝ ɐɚəɚɜɌɘɔ ɎɚɐɚɜɚɐɌ; 

3) ɖɌɖ ɐɚəɚɜɌ ɩɗɑɖɞɜɚəɌ Ɏ ɜɑɌɖɢɔɫɡ ɝ ɚɖɔɝɗɔɞɑɗɫɘɔ; 

4) ɐɔɝɘɟɞɌɢɔɫ (ɐɔɝɛɜɚɛɚɜɢɔɚəɔɜɚɎɌəɔɑ); 

5) ɚɍɜɌɓɚɎɌəɔɑ ɏɔɐɜɚɖɝɔɐəɚɏɚ ɜɌɐɔɖɌɗɌ ȹȺÅ. 

ȽɚɎɚɖɟɛəɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɏɔɍɑɗɔ Ⱥ2
Å ð ɛɜɔɎɚɐɔɞ ɖ ɝɞɌ- 

ɢɔɚəɌɜəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɚɏɚ ɜɌɐɔɖɌɗɌ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ əɌ ɟɜɚɎəɑ 

10ð8ð10ð9  ɘɚɗɨ/ɐɘ3. 

ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɜɌɐɔɖɌɗɧ Ⱥ2
Å ð ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ Ɏ əɑɕɞɜɌɗɨ- 

əɧɡ Ɏɚɐəɧɡ ɜɌɝɞɎɚɜɌɡ ɝ ɔɚəɌɘɔ ɘɑɐɔ: 

Ⱥ2
Å ð+ Ƚu 2+  OCuȺ2

+  OCu + + Ⱥ2, 

Ⱥ2
Å ð + Ƚu + + 2ȹ+  OCu 2+ + ȹ2Ⱥ2. 

ȶɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɩɞɔɡ ɜɑɌɖɢɔɕ ɍɗɔɓɖɔ ɖ ɐɔɠɠɟɓɔɚəəɧɘ. ɀɌɖ- 

ɞɔɣɑɝɖɔ Ɏ ɩɞɔɡ ɜɑɌɖɢɔɫɡ ɔɚəɧ ɘɑɐɔ ɫɎɗɫɪɞɝɫ ɖɌɞɌɗɔɓɌɞɚɜɌɘɔ ɐɔɝɛɜɚ- 

ɛɚɜɢɔɚəɔɜɚɎɌəɔɫ ɛɑɜɚɖɝɔɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 

ȶɌɖ Ɍɖɢɑɛɞɚɜ ȹ ɩɞɚɞ ɜɌɐɔɖɌɗ ɩɠɠɑɖɞɔɎəɚ ɎɓɌɔɘɚɐɑɕɝɞɎɟɑɞ ɝ ɞɌɖɔ- 

ɘɔ ɐɚəɚɜɌɘɔ, ɖɌɖ ɝɚɗɔ ɌɝɖɚɜɍɔəɚɎɚɕ ɖɔɝɗɚɞɧ, ɏɔɐɜɚɡɔəɚə, ɠɑəɚɗɧ, 

əɑɖɚɞɚɜɧɑ Ɍɘɔəɧ: 

Ⱥ2
Å ð + DHð  OȹȺ2

Å + DÅ ð. 

Ȯ ɜɑɌɖɢɔɫɡ ɝ ɚɖɔɝɗɔɞɑɗɫɘɔ Ȭ ɜɌɐɔɖɌɗ Ⱥ2
ð ɟɣɌɝɞɎɟɑɞ ɖɌɖ ɐɚəɚɜ ɩɗɑɖ- 

ɞɜɚəɌ: 

Ⱥ2
Å ð + Ȭ Ƃ Ⱥ2 + ȬÅ ð. 

ȹɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧ ɜɑɌɖɢɔɔ ɝ ɚɖɝɔɐɌɘɔ ɌɓɚɞɌ: 

Ⱥ2
Å ð + NO2 Ƃ NO2

ð + O2, 

Ⱥ2
Å ð + NO Ƃ NO2 + Oð, 

Ⱥ2
Å ð + NO Ƃ NO3

ð. 

ȹɌɜɫɐɟ ɝ ɛɚɝɗɑɐəɑɕ ɜɑɌɖɢɔɑɕ ɖ ɚɍɜɌɓɚɎɌəɔɪ HO -ɜɌɐɔɖɌɗɚɎ ɛɜɔɎɚ- 

ɐɔɞ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ Ⱥ2
Å ð ɝ ȹ2Ⱥ2: 

Ⱥ2
Å ð + H2O2 Ƃ O2 + HOÅ+ Ⱥȹð. 

ȶɚəɝɞɌəɞɌ ɝɖɚɜɚɝɞɔ ɩɞɚɕ ɜɑɌɖɢɔɔ əɑɎɑɗɔɖɌ, ɚɐəɌɖɚ ɚəɌ ɘɚɒɑɞ ɖɌ- 

ɞɌɗɔɓɔɜɚɎɌɞɨɝɫ ɔɚəɌɘɔ ɘɑɞɌɗɗɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɔɚəɌɘɔ ɘɑɐɔ. 

ȺɐəɌ ɔɓ ɚɝəɚɎəɧɡ ɜɑɌɖɢɔɕ ɝɟɛɑɜɚɖɝɔɐəɧɡ ɔɚə-ɜɌɐɔɖɌɗɚɎ ð ɔɡ ɐɔɝ- 

ɘɟɞɌɢɔɫ: 

Ⱥ2
Å ð + Ⱥ2

Å ð + 2ȹ+ Ƃ O2 + H2O2. 

ɉɞɌ ɜɑɌɖɢɔɫ Ɏ ɚɞɝɟɞɝɞɎɔɑ ɖɌɞɌɗɔɓɌɞɚɜɚɎ Ɏɚɚɍɥɑ əɑ ɔɐɑɞ. ɉɠɠɑɖɞɔɎ- 
Å ð 

əɌɫ ɖɚəɝɞɌəɞɌ ɝɖɚɜɚɝɞɔ ɐɔɝɘɟɞɌɢɔɔ Ⱥ2 ɓɌɎɔɝɔɞ ɚɞ ɜȹ ɝɜɑɐɧ. Ȯ ɍɔɚɗɚɏɔ- 

ɣɑɝɖɔɡ ɝɔɝɞɑɘɌɡ ɐɔɝɘɟɞɌɢɔɫ ɜɌɐɔɖɌɗɚɎ Ⱥ2
Å ð ɖɌɞɌɗɔɓɔɜɟɑɞɝɫ ɠɑɜɘɑəɞɚɘ 

ɝɟɛɑɜɚɖɝɔɐɐɔɝɘɟɞɌɓɚɕ. 
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ʈʘʜʠʢʘʣʳ ʅOÅ ð əɌɔɍɚɗɑɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɑ ɚɖɔɝɗɔɞɑɗɔ Ɏ ɛɜɔ- 

ɜɚɐəɚɕ Ɏɚɐəɚɕ ɝɜɑɐɑ. Ȯɜɑɘɫ ɒɔɓəɔ ɜɌɐɔɖɌɗɌ ȹȺÅ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɔɑɘ ɑɏɚ Ɏ ɜɑɌɖɢɔɫɡ ɝ ɜɌɝɞɎɚɜɑəəɧɘɔ ɚɜɏɌəɔɣɑɝɖɔɘɔ 

ɔ əɑɚɜɏɌəɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ: 

ð ɚɞɜɧɎ ȹ ɚɞ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ 

HOÅ+ RH Ƃ RÅ + H2O ; 

ð ɛɜɔɝɚɑɐɔəɑəɔɑ ɛɚ ɖɜɌɞəɚɕ ɝɎɫɓɔ 

HOÅ + CH 2 = CH 2 O  ÅCH2 ð CH2 ð OH ; 

ð ɛɑɜɑəɚɝ ɩɗɑɖɞɜɚəɌ 

HOÅ + NO ð  ONO2 + OHð . 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɚɎɚɖɟɛəɚɝɞɔ ɛɜɚɢɑɝɝɚɎ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɏɔɍɑɗɔ ɜɌɐɔɖɌ- 

ɗɚɎ ȹOÅ ɝɞɌɢɔɚəɌɜəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɔɡ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɔɓɘɑəɫɑɞɝɫ 

Ɏ ɛɜɑɐɑɗɌɡ 10ð15ð10ð17 ɘɚɗɨ/ɐɘ3. 

Ȯ ɚɍɥɑɘ ɝɗɟɣɌɑ ȹOÅ ɎɓɌɔɘɚɐɑɕɝɞɎɟɑɞ ɝɚ Ɏɝɑɘɔ ɜɌɝɞɎɚɜɑəəɧɘɔ Ɏ 

Ɏɚɐɑ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɔ əɑɚɜɏɌəɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ. Ȼɜɔ ɩɞɚɘ Ɏ ɝɜɑɐɑ 

ɚɍɜɌɓɟɪɞɝɫ Ɏɞɚɜɔɣəɧɑ ɝɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ, ɣɌɝɞɨ ɔɓ ɖɚɞɚɜɧɡ ɘɚɒɑɞ 

ɛɜɔɎɚɐɔɞɨ ɖ ɜɑɏɑəɑɜɌɢɔɔ ȹOÅ ɓɌ ɝɣɑɞ ɛɚɝɗɑɐɟɪɥɔɡ ɛɜɑɎɜɌɥɑəɔɕ ɝ ɟɣɌɝ- 

ɞɔɑɘ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ (ɘɑɐɔ), Ⱥ3, ȹ2Ⱥ2 ɔ ɞ.ɐ. 

 
ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ȺɜɏɌəɔɣɑɝɖɔɑ ɝɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ɚɍɜɌɓɟɪɞɝɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɛɜɔ- 

ɜɚɐəɚɕ ɝɜɑɐɑ Ɏ ɚɝəɚɎəɚɘ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏɞɚɜɔɣəɧɡ ɛɜɚɢɑɝɝɚɎ. ȺɜɏɌəɔɣɑ- 

ɝɖɔɑ ɝɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ɚɍɗɌɐɌɪɞ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɝɎɚɕɝɞɎ ɔ ɜɑ- 

Ɍɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ, ɛɚɩɞɚɘɟ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɔɡ ɢɑɗɑɝɚɚɍɜɌɓəɚ Ɏ 

ɚɍɥɑɘ Ɏɔɐɑ ɝ ɔɗɗɪɝɞɜɌɢɔɑɕ ɞɑɡ ɔɗɔ ɔəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ əɌ ɖɚəɖɜɑɞəɧɡ 

ɛɜɔɘɑɜɌɡ. 

ȹɑɝɛɌɜɑəəɧɕ ɩɗɑɖɞɜɚə Ɏ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɌɡ ɘɚɒɑɞ 

ɍɧɞɨ ɗɚɖɌɗɔɓɚɎɌə əɌ ɌɞɚɘɌɡ Ƚ, N, Ⱥ ɗɔɍɚ ɐɑɗɚɖɌɗɔɓɚɎɌə ɛɚ ɝɔɝɞɑɘɑ ɝɚ- 

ɛɜɫɒɑəəɧɡ ɝɎɫɓɑɕ. Ƀɑɘ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɚə ɐɑɗɚɖɌɗɔɓɚɎɌə ɛɚ ɘɚɗɑ- 

ɖɟɗɫɜəɧɘ ɚɜɍɔɞɌɗɫɘ, ɞɑɘ ɘɑəɑɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍɑə ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ 

ɜɌɐɔɖɌɗ. 

Ȼɚ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɚɜɏɌəɔɣɑɝɖɔɑ ɜɌɐɔɖɌɗɧ ɘɚɒəɚ ɛɚɐ- 

ɜɌɓɐɑɗɔɞɨ əɌ ɜɌɐɔɖɌɗɧ-ɚɖɔɝɗɔɞɑɗɔ RɚÅ, ɎɚɝɝɞɌəɚɎɔɞɑɗɔ Rr
Å, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɐɚəɚɜɧ ɩɗɑɖɞɜɚəɌ Dð, ɔ əɌ ɜɌɐɔɖɌɗɧ, ɚɍɗɌɐɌɪɥɔɑ ɔ ɚɖɔɝɗɔɞɑɗɨəɧɘɔ, 

ɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɞ.ɑ. Rɚ/r . ȾɌɖɚɑ ɜɌɓɐɑɗɑəɔɑ əɚɝɔɞ 

ɖɌɣɑɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ, ɞɌɖ ɖɌɖ ɚɖɔɝɗɔɞɑɗɨəɧɑ ɔɗɔ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ 

ɝɎɚɕɝɞɎɌ ɞɚɕ ɔɗɔ ɔəɚɕ ɣɌɝɞɔɢɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔɜɚɐɚɕ ɛɌɜɞəɑɜɌ ɛɚ 

ɜɑɌɖɢɔɔ. 

Ȼɑɜɑɣɔɝɗɔɘ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɑ ɜɑɌɖɢɔɔ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɎɚɍɚɐ- 

əɧɡ ɜɌɐɔɖɌɗɚɎ. 

1.  ȼɑɖɚɘɍɔəɌɢɔɫ ɔ ɐɔɝɛɜɚɛɚɜɢɔɚəɔɜɚɎɌəɔɑ: 

2RÅ Ƃ ȹɑɜɌɐɔɖɌɗɨəɧɑ ɛɜɚɐɟɖɞɧ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɜɚɐɧ RÅ ɖɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɜɑɖɚɘɍɔəɌɢɔɔ 

ɜɌɓɗɔɣɌɪɞɝɫ əɌ ɘəɚɏɚ ɛɚɜɫɐɖɚɎ. ȹɌɔɍɚɗɨɤɔɘɔ ɖɚəɝɞɌəɞɌɘɔ ɝɖɚɜɚɝɞɔ 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 87 
 

or  

 

ɜɑɖɚɘɍɔəɌɢɔɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɍɗɖɔɗɨəɧɑ ɜɌɐɔɖɌɗɧ RÅ, ɓɌɞɑɘ Ɍɗɖɚɖ- 

ɝɔɗɨəɧɑ RȺÅ ɔ ɏɔɐɜɚɛɑɜɚɖɝɔɐəɧɑ RȺ2
Å. 

2.  ȺɞɜɧɎ ɌɞɚɘɌ ȹ ɜɌɐɔɖɌɗɌɘɔ-ɚɖɔɝɗɔɞɑɗɫɘɔ ɚɞ ɐɜɟɏɔɡ ɚɜɏɌəɔɣɑ- 

ɝɖɔɡ ɘɚɗɑɖɟɗ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ, ɖɌɖ ɛɜɌɎɔɗɚ, ɘɑəɑɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɡ 

ɜɌɐɔɖɌɗɚɎ: 
 

ʠʣʠ . 

 
ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɞɌɖɚɏɚ ɜɚɐɌ ɜɑɌɖɢɔɕ ɛɜɔɎɚɐɔɞ ɖ ɛɚɝɞɑɛɑəəɚɘɟ 

ɝəɔɒɑəɔɪ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ Ɏɞɚɜɔɣəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏɛɗɚɞɨ ɐɚ 

ɚɍɜɌɓɚɎɌəɔɫ ɝɞɌɍɔɗɔɓɔɜɚɎɌəəɧɡ ɜɌɐɔɖɌɗɚɎ ɔɗɔ ɔɡ ɜɑɖɚɘɍɔəɌɢɔɔ. 

3.  Ȼɜɔɝɚɑɐɔəɑəɔɑ ɛɚ ɖɜɌɞəɚɕ ɝɎɫɓɔ: 
 

. 
 
 
 

ȼɑɌɖɢɔɔ ɞɌɖɚɏɚ ɞɔɛɌ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ Ɏ ɛɜɚɢɑɝɝɌɡ ɛɚɗɔ- 

ɘɑɜɔɓɌɢɔɔ ɎɔəɔɗɚɎɧɡ ɘɚəɚɘɑɜɚɎ. 

4.  Ȼɑɜɑəɚɝ ɛɜɚɞɚəɌ: 

Ro
Å + DHð  ORH + DÅ ð , 

Ro
Å + M+ + H+  ORH + M 2+, 

Rr
Å+ M 2+ Ƃ M+ + Pr  (ɛɜɚɐɟɖɞ ɎɚɝɝɞɌəɚɎɗɑəɔɫ). 

ȼɑɌɖɢɔɔ ɞɌɖɚɏɚ ɞɔɛɌ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧ ɛɜɔ əɌɗɔɣɔɔ Ɏ Ɏɚɐəɚɕ 

ɝɜɑɐɑ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ ɛɑɜɑɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɔ, ɐɚəɚɜɚɎ ɩɗɑɖɞɜɚəɌ 

(ɌɞɚɘɌ ȹ) ɔ ɚɖɔɝɗɔɞɑɗɑɕ (Ⱥ2, ȹ2Ⱥ2). 

5.  ȸɚəɚɘɚɗɑɖɟɗɫɜəɧɑ  ɛɜɑɎɜɌɥɑəɔɫ:  ɔɓɚɘɑɜɔɓɌɢɔɫ  (ȹ-ɝɐɎɔɏ); 

ɠɜɌɏɘɑəɞɌɢɔɫ (ɜɌɓɜɧɎ ɝɎɫɓɔ); Ɏəɟɞɜɔɘɚɗɑɖɟɗɫɜəɚɑ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɩɗɑɖɞɜɚəəɚɕ ɛɗɚɞəɚɝɞɔ (ɖɌɖ ɛɜɌɎɔɗɚ, ɐɑɗɚɖɌɗɔɓɌɢɔɫ ɩɗɑɖɞɜɚəɌ). Ȯ ɚɍ- 

ɥɑɘ Ɏɔɐɑ Ɏɝɑ ɩɞɔ ɛɜɑɎɜɌɥɑəɔɫ ɘɚɒəɚ ɛɜɑɐɝɞɌɎɔɞɨ ɖɌɖ ɛɑɜɑɡɚɐ ɍɚɗɑɑ 

ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɚɏɚ ɝɚɝɞɚɫəɔɫ Ɏ ɘɑəɑɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɚɑ: 

Ro
Å  OR Å (R r

Å). 

ȶ ɩɞɚɘɟ ɒɑ ɞɔɛɟ ɜɑɌɖɢɔɕ ɚɞəɚɝɫɞɝɫ ɜɌɝɖɜɧɞɔɑ ɔɗɔ ɓɌɘɧɖɌəɔɑ ɖɚɗɨ- 

ɢɌ, ɢɔɝ-ɞɜɌəɝ-ɔɓɚɘɑɜɔɓɌɢɔɫ, ɜɑɌɖɢɔɔ ɐɑɖɌɜɍɚɖɝɔɗɔɜɚɎɌəɔɫ ɜɌɐɔɖɌɗɚɎ 

ɔ ɐɜ. 

Ȯ Ɍɩɜɚɍəɚɕ ɝɜɑɐɑ Ɍɗɖɔɗɨəɧɑ ɜɌɐɔɖɌɗɧ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ ɝ Ⱥ2 ɝ ɚɍ- 

ɜɌɓɚɎɌəɔɑɘ Ɍɗɖɔɗɛɑɜɚɖɝɔɐəɧɡ ɜɌɐɔɖɌɗɚɎ. ȼɌɐɔɖɌɗɧ-ɚɖɔɝɗɔɞɑɗɔ ɝ ɗɚɖɌ- 

ɗɔɓɌɢɔɑɕ əɑɝɛɌɜɑəəɚɏɚ ɩɗɑɖɞɜɚəɌ əɌ ɌɞɚɘɌɡ N, Ⱥ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɌɗɨəɑɕ- 

ɤɔɡ ɛɜɑɎɜɌɥɑəɔɕ ɚɍɜɌɓɟɪɞ ɗɔɍɚ ɝɞɌɍɔɗɔɓɔɜɚɎɌəəɧɑ, ɗɔɍɚ Ɍɗɖɔɗɨəɧɑ 

ɜɌɐɔɖɌɗɧ, ɞ.ɑ. Ɏ ɖɚəɑɣəɚɘ ɝɣɑɞɑ ɛɜɑɎɜɌɥɑəɔɫ Ɏɞɚɜɔɣəɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ 

ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɛɜɔɎɚɐɫɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɗɔɍɚ ɝɞɌɍɔɗɔɓɔɜɚɎɌəəɧɡ 

ɜɌɐɔɖɌɗɚɎ, ɗɔɍɚ Ɍɗɖɔɗɛɑɜɚɖɝɔɐəɧɡ ɜɌɐɔɖɌɗɚɎ RȺ2
Å. 

ȴɓɟɣɑəɔɑ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɝ ɟɣɌɝɞɔɑɘ 

ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ, ɛɚɓɎɚɗɔɗɚ ɛɚəɫɞɨ ɘɑɡɌəɔɓɘ əɑɖɚɞɚɜɧɡ ɛɜɚɢɑɝɝɚɎ 

ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 
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ɔəɞɑəɝɔɎəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ Ɏɚɗə Ɏ ɝɞɚɣəɚɕ Ɏɚɐɑ ɎɧɓɧɎɌɑɞ ɫɎɗɑəɔɑ ɖɌ- 

ɎɔɞɌɢɔɔ, ɖɚɞɚɜɌɫ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɑɞ ɝɞɑɛɑəɨ ɜɌɓɗɚɒɑəɔɫ ɘɚɗɑɖɟɗ 

ɚɖɔɝɗɔɞɑɗɫ, ɝɞɔɘɟɗɔɜɟɫ ɚɍɜɌɓɚɎɌəɔɑ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. ȶɜɚɘɑ ɞɚɏɚ, 

ɎɝɗɑɐɝɞɎɔɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɘɔɖɜɚɞɟɜɍɟɗɑəɞəɚɝɞɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɕ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɗɟɣɑəɔɑ, ɟɝɖɚɜɫɑɞɝɫ ɛɑɜɑɡɚɐ ɚɓɚəɌ ɔɓ ɏɌɓɚɎɚɕ ɠɌɓɧ Ɏ 

ɜɌɝɞɎɚɜɑəəɚɑ ɝɚɝɞɚɫəɔɑ. 

Ȼɜɔ ɝɚɎɘɑɝɞəɚɘ ɚɓɚəɔɜɚɎɌəɔɔ ɔ ɟɗɨɞɜɌɠɔɚɗɑɞɚɎɚɘ ɚɍɗɟɣɑəɔɔ Ɏɚ- 

ɐɧ ɟɝɖɚɜɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɐɔɖɌɗɚɎ ȹȺÅ. Ȼɜɔ ɩɞɚɘ ɓəɌɣɔɞɑɗɨəɚ Ɏɚɓ- 

ɜɌɝɞɌɑɞ ɝɖɚɜɚɝɞɨ ɚɖɔɝɗɑəɔɫ ɝɛɔɜɞɚɎ, ɡɗɚɜɛɜɚɔɓɎɚɐəɧɡ ɔ ɐɜɟɏɔɡ ɚɜɏɌəɔ- 

ɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ. Ȼɜɔ ɐɑɓɔəɠɑɖɢɔɔ ɝɔɗɨəɚɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ 

ɝɚɎɘɑɝɞəɚɑ ɛɜɔɘɑəɑəɔɑ ɚɓɚəɔɜɚɎɌəɔɫ ɔ ɟɗɨɞɜɌɠɔɚɗɑɞɚɎɚɏɚ ɚɍɗɟɣɑəɔɫ 

ɛɚɓɎɚɗɫɑɞ ɐɚɍɔɞɨɝɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ, Ɏ 1000  ɜɌɓ ɛɜɑɎɧɤɌɪɥɑɕ ɩɠɠɑɖɞɔɎ- 

əɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɚɐəɚɏɚ ɚɓɚəɔɜɚɎɌəɔɫ. 

Ⱥɐəɚɕ ɔɓ ɌɗɨɞɑɜəɌɞɔɎ ɡɗɚɜɔɜɚɎɌəɔɪ Ɏ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɕ ɝɡɑɘɑ ɚɣɔ- 

ɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ ɫɎɗɫɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɟɗɨɞɜɌɠɔɚɗɑɞɚɎɧɡ ɗɟɣɑɕ, ɞɌɖ 

ɖɌɖ əɑ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ Ɏɜɑɐəɧɡ ɐɗɫ ɓɐɚɜɚɎɨɫ ɡɔɘɔɣɑɝɖɔɡ ɝɚɑɐɔ- 

əɑəɔɕ, ɎɚɐɌ ɛɚɝɗɑ ɐɑɓɔəɠɑɖɢɔɔ əɑ ɚɖɌɓɧɎɌɑɞ ɞɚɖɝɔɣəɚɏɚ Ɏɗɔɫəɔɫ əɌ 

Ɏɚɐəɧɑ ɚɜɏɌəɔɓɘɧ. Ȼɜɔ ɩɞɚɘ əɌɜɫɐɟ ɝ ɍɌɖɞɑɜɔɢɔɐəɧɘ ɩɠɠɑɖɞɚɘ əɌ- 

ɍɗɪɐɌɑɞɝɫ ɩɠɠɑɖɞ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ. ȸɑɡɌəɔɓɘ ɞɌɖɚɏɚ Ɏɚɓ- 

ɐɑɕɝɞɎɔɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɔ ɛɑɜɚɖɝɔɐɌ 

ɎɚɐɚɜɚɐɌ ɛɜɔ ɠɚɞɚɗɔɓɑ. ȼɌɝɛɌɐ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ Ɏ ɝɞɚɣəɚɕ Ɏɚɐɑ ɝɚɛɜɚ- 

ɎɚɒɐɌɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ Ɏɞɚɜɔɣəɧɡ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ, ɎɚɎɗɑɣɑəɔɑɘ 

ɖɔɝɗɚɜɚɐɌ ɔ ɜɌɝɞɎɚɜɑəəɧɡ Ɏ Ɏɚɐɑ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɚɢɑɝɝɧ ɚɖɔɝɗɑəɔɫ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. 

ȴɓɟɣɑəɔɑ ɘɑɡɌəɔɓɘɌ ɡɗɚɜɔɜɚɎɌəɔɫ Ɏɚɐɧ, ɛɚɖɌɓɌɗɚ, ɣɞɚ ɛɜɔ ɟɣɌɝ- 

ɞɔɔ ɖɌɞɌɗɔɓɌɞɚɜɚɎ ð ɘɑɞɌɗɗɚɎ ɝ ɛɑɜɑɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɨɪ ð ɛɜɚɔɝɡɚɐɔɞ 

ɚɍɜɌɓɚɎɌəɔɑ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɌɖɞɔɎɔɜɚɎɌəəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɖɚɞɚɜɧɕ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɩəɑɜɏɔɔ ɡɔɘɔɣɑɝɖɔɡ ɝɎɫɓɑɕ Ɏ ɘɚɗɑ- 

ɖɟɗɌɡ ɡɗɚɜəɚɎɌɞɔɝɞɚɕ ɖɔɝɗɚɞɧ ɔ ɏɔɛɚɡɗɚɜɔɞ-ɔɚəɌ, ɚɐəɚɎɜɑɘɑəəɚ ɛɜɔ- 

ɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐɑ: 

K + HClO  + ClOð  OClOÅ + ClOÅ + H+ + K , 

ɏɐɑ K ð ɖɌɞɌɗɔɓɌɞɚɜ. 

Ȼɚɝɗɑ ɜɌɝɛɌɐɌ ɖɚɘɛɗɑɖɝɌ ɔ ɎɧɡɚɐɌ ɔɓ əɑɏɚ ɖɌɞɌɗɔɓɌɞɚɜɌ ɎɓɌɘɑə 

ɔɝɡɚɐəɧɡ ɠɚɜɘ ɌɖɞɔɎəɚɏɚ ɡɗɚɜɌ (ȹȺȽl, ClOð) ɛɚɫɎɗɫɪɞɝɫ ɜɑɌɖɢɔɚəəɚ- 

ɌɖɞɔɎəɧɑ ɜɌɐɔɖɌɗɧ, ɖɚɞɚɜɧɑ ɟɣɌɝɞɎɟɪɞ Ɏ ɜɑɌɖɢɔɔ ɚɍɜɌɓɚɎɌəɔɫ əɌɔɍɚɗɑɑ 

ɝɔɗɨəɚɏɚ ɚɖɔɝɗɔɞɑɗɫ, ɌɞɚɘɌɜəɚɏɚ ɖɔɝɗɚɜɚɐɌ ɔ ɏɔɐɜɚɖɝɔɐəɚɏɚ ɜɌɐɔɖɌɗɌ. 

ȼɑɌɖɢɔɫ ɛɜɚɡɚɐɔɞ Ɏ ɥɑɗɚɣəɚɕ ɝɜɑɐɑ: 

ClOÅ + ClOÅ + OHð  O2 O + 2Clð + HȺÅ. 

Ȼɜɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɏɔɐɜɚɖɝɔɐəɚɏɚ ɜɌɐɔɖɌɗɌ HȺÅ ɝ ɚɖɔɝɗɫɑɘɧɘ 

ɎɑɥɑɝɞɎɚɘ ɚɍɜɌɓɟɪɞɝɫ əɑɞɚɖɝɔɣəɧɑ ɛɜɚɐɟɖɞɧ. 

ȸɑɡɌəɔɓɘ ɚɖɔɝɗɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɖɔɝɗɚɜɚɐɚɘ ɎɚɓɐɟɡɌ 

ɎɖɗɪɣɌɑɞ əɑɝɖɚɗɨɖɚ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɝɞɟɛɑəɑɕ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɡɔɘɔ- 

ɣɑɝɖɔ ɌɖɞɔɎəɧɡ ɖɔɝɗɚɜɚɐɝɚɐɑɜɒɌɥɔɡ ɜɌɐɔɖɌɗɚɎ. ȼɌɝɝɘɚɞɜɔɘ Ɏ ɖɌɣɑɝɞɎɑ 

ɛɜɔɘɑɜɌ ɚɖɔɝɗɑəɔɑ ɐɎɟɡɎɌɗɑəɞəɚɏɚ ɒɑɗɑɓɌ Ɏ ɞɜɑɡɎɌɗɑəɞəɚɑ. 

ȽɟɘɘɌɜəɚɑ ɟɜɌɎəɑəɔɑ ɜɑɌɖɢɔɔ ɔɘɑɑɞ Ɏɔɐ 

4Fe2+ + O2 + 2H2O P  4Fe3+ + 4OHð. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 89 
 

ȹɚ ɛɜɚɢɑɝɝ ɚɖɔɝɗɑəɔɫ ɛɜɚɔɝɡɚɐɔɞ ɛɚɩɞɌɛəɚ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

1) Fe2+ + O2  PFe3+ + O2
Å ð; 

2) O2
Å ð + H+ P  HO2

Å; 

3) Fe2+ + HO2
Å  PFe3+ + HO2

ð; 

4) ȹȺ2
ð + ȹ+ P  ȹ2Ⱥ2; 

5) Fe2+ + H2O2  PFe3+ + OHð + HȺÅ; 
6) Fe2+ + HȺÅ P  Fe3+ + OHð; 

7) 2ȹ2Ⱥ P  2ȹ+ + 2Ⱥȹð. 
ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɢɑɝɝ ɚɖɔɝɗɑəɔɫ ɐɎɟɡɎɌɗɑəɞəɚɏɚ ɒɑɗɑɓɌ ɘɚɗɑɖɟɗɫɜ- 

əɧɘ ɖɔɝɗɚɜɚɐɚɘ ɎɖɗɪɣɌɑɞ ɚɍɜɌɓɚɎɌəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɚɖɔɝɗɔɞɑɗɑɕ 

(ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ȹȺ2
Å ɔ ȹȺÅ, Ɍ ɞɌɖɒɑ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ). 

Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɡ ɚɖɔɝɗɔɞɑɗɑɕ ɫɎɗɫɑɞɝɫ ɛɑɜɚɖɝɔɐ 

ɎɚɐɚɜɚɐɌ. Ƚɑɏɚɐəɫ ɐɚ 25 % ɛɜɚɔɓɎɚɐɔɘɚɏɚ Ɏ ɘɔɜɑ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ 

ɜɌɝɡɚɐɟɑɞɝɫ əɌ ɚɍɜɌɍɚɞɖɟ Ɏɚɐɧ. 

Ȼɜɔ ɜɌɓɗɚɒɑəɔɔ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ ɚɍɜɌɓɟɑɞɝɫ ɖɔɝɗɚɜɚɐ ɔ Ɏɧɐɑ- 

ɗɫɑɞɝɫ ɞɑɛɗɚ: 

2ȹ2Ⱥ2 = 2ȹ2Ⱥ + Ⱥ2 + 98,8  ɖȰɒ/ɘɚɗɨ. 

Ȯ ɟɝɗɚɎɔɫɡ ɡɔɘɔɣɑɝɖɚɕ ɔɗɔ ɠɔɓɔɣɑɝɖɚɕ ɌɖɞɔɎɌɢɔɔ ɜɌɓɗɚɒɑəɔɑ ɛɑ- 

ɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ 

ȹȺÅ ɔ ȺÅ, ɚɍɗɌɐɌɪɥɔɡ Ɏɧɝɚɖɚɕ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɨɪ. Ȯ ɜɚɗɔ ɖɌ- 

ɞɌɗɔɓɌɞɚɜɚɎ ɎɧɝɞɟɛɌɪɞ ɘɑɞɌɗɗɧ ɝ ɛɑɜɑɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɨɪ: ɘɌɜɏɌəɑɢ, 

ɘɑɐɨ, ɒɑɗɑɓɚ, ɖɚɍɌɗɨɞ. 

ȽɎɚɍɚɐəɧɑ ɜɌɐɔɖɌɗɧ ɝɛɚɝɚɍəɧ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨ ɘəɚɏɔɑ ɟɝɞɚɕ- 

ɣɔɎɧɑ ɝɚɑɐɔəɑəɔɫ. 

ȽɚɣɑɞɌəɔɑ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ ɝ ɠɚɞɚɗɔɓɚɘ ɛɚɓɎɚɗɫɑɞ ɜɌɓɗɚɒɔɞɨ 

ɏɟɘɔəɚɎɧɑ ɖɔɝɗɚɞɧ ɐɚ ɐɔɚɖɝɔɐɌ ɟɏɗɑɜɚɐɌ ɔ Ɏɚɐɧ, ɐɚɝɞɔɣɨ ɏɗɟɍɚɖɚɕ ɐɑ- 

ɝɞɜɟɖɢɔɔ ɝɔəɞɑɞɔɣɑɝɖɔɡ ɛɚɎɑɜɡəɚɝɞəɚ-ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ (ȽȻȬȮ), əɑɠɞɑ- 

ɛɜɚɐɟɖɞɚɎ, ɛɑɝɞɔɢɔɐɚɎ ɔ ɜɫɐɌ ɐɜɟɏɔɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɞɑɡəɚɏɑə- 

əɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɑɜɚɖɝɔɐɌ ɎɚɐɚɜɚɐɌ Ɏ ɖɌɣɑ- 

ɝɞɎɑ ɚɖɔɝɗɔɞɑɗɫ Ɏ ɚɣɔɥɑəəɚɕ Ɏɚɐɑ əɑ ɚɍɜɌɓɟɪɞɝɫ ɞɚɖɝɔɣəɧɑ ɛɜɚɐɟɖɞɧ 

ɚɖɔɝɗɑəɔɫ. 

ȯɑəɑɜɌɢɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɘɚɒɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɔ ɛɜɔ ɜɌ- 

ɐɔɌɢɔɚəəɚɘ ɚɍɗɟɣɑəɔɔ (ɜɌɐɔɚɗɔɓɑ) Ɏɚɐɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɜɌɐɔɚɗɔɓɌ ɎɚɐɌ 
Å Å ð 

əɌɝɧɥɌɑɞɝɫ ɞɌɖɔɘɔ ɝɎɚɍɚɐəɧɘɔ ɜɌɐɔɖɌɗɌɘɔ, ɖɌɖ ȹȺ2 , Ⱥ2 . Ƚ ɛɚɘɚɥɨɪ 

ɜɌɐɔɚɗɔɓɌ ɘɚɒəɚ ɝɚɓɐɌɞɨ ɚɛɞɔɘɌɗɨəɟɪ ɜɑɐɚɖɝ-ɝɔɝɞɑɘɟ. Ȯ ɖɌɣɑɝɞɎɑ ɔɝ- 

ɞɚɣəɔɖɚɎ ɜɌɐɔɌɢɔɔ ɛɜɔɘɑəɫɪɞ Ƚɚ60  ɔ Ƚs137 . ȼɌɐɔɌɢɔɚəəɌɫ ɚɍɜɌɍɚɞɖɌ 

ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɚɖɔɝɗɑəɔɫ ɠɑəɚɗɚɎ, ɢɔɌəɔɐɚɎ, əɑɖɚɞɚɜɧɡ ȽȻȬȮ. 

 
1.2.3.5. ʊ̫ ʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

ɉɗɑɘɑəɞɧ, ɖɚɞɚɜɧɑ ɚɞəɚɝɫɞ ɖ ɘɑɞɌɗɗɌɘ, Ɏɡɚɐɫɞ Ɏ ɝɚɝɞɌɎ ɏɚɜəɧɡ ɛɚ- 

ɜɚɐ, ɛɚɣɎ, ɛɜɔɜɚɐəɧɡ Ɏɚɐ. ȽɚɐɑɜɒɌəɔɑ ɔɡ əɑ ɛɜɑɎɧɤɌɑɞ 0,14% ɚɍɥɑɕ 

ɘɌɝɝɧ ɓɑɘəɚɕ ɖɚɜɧ. ȸɑɞɌɗɗɧ ɡɚɞɫ ɔ ɛɜɔɝɟɞɝɞɎɟɪɞ Ɏ ɒɔɎɧɡ ɚɜɏɌəɔɓɘɌɡ 

Ɏ əɔɣɞɚɒəɚ ɘɌɗɚɘ ɖɚɗɔɣɑɝɞɎɑ, əɚ ɔɏɜɌɪɞ ɎɑɝɨɘɌ ɎɌɒəɟɪ ɜɚɗɨ, Ɏɡɚɐɫ 

Ɏ ɝɚɝɞɌɎ ɍɔɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ, ɜɑɏɟɗɔɜɟɪɥɔɡ əɚɜɘɌɗɨəɟɪ 

ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɨ ɚɜɏɌəɔɓɘɌ. ȹɚ Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏɝɑ ɍɑɓ ɔɝɖɗɪɣɑəɔɫ ɘɑ- 

ɞɌɗɗɧ ɘɚɏɟɞ ɚɖɌɓɧɎɌɞɨ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɜɏɌəɔɓɘɧ, ɑɝɗɔ 

ɖɚəɢɑəɞɜɌɢɔɫ ɔɡ ɐɚɝɞɟɛəɧɡ ɠɚɜɘ ɛɜɑɎɧɤɌɑɞ ɚɛɜɑɐɑɗɑəəɧɑ ɛɜɑɐɑɗɧ. 



90 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

Ⱦɑɜɘɔə òɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧó (Ⱦȸ), ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ ɍɚɗɨɤɟɪ ɏɜɟɛɛɟ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɛɚɗɟɣɔɗ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɓəɌɣɔɞɑɗɨəɚɑ ɜɌɝ- 

ɛɜɚɝɞɜɌəɑəɔɑ. Ȯ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑɜɔɑɎ ɛɜɔəɌɐɗɑɒəɚɝɞɔ ɩɗɑɘɑəɞɚɎ ɖ ɞɫ- 

ɒɑɗɧɘ ɘɑɞɌɗɗɌɘ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ: ɌɞɚɘəɌɫ ɘɌɝɝɌ; 

ɛɗɚɞəɚɝɞɨ; ɞɚɖɝɔɣəɚɝɞɨ; ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ɏ ɛɜɔɜɚɐəɚɕ ɝɜɑɐɑ; ɝɞɑɛɑəɨ 

ɎɚɎɗɑɣɑəəɚɝɞɔ Ɏ ɛɜɔɜɚɐəɧɑ ɔ ɞɑɡəɚɏɑəəɧɑ ɢɔɖɗɧ. 

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɖ ɞɫɒɑɗɧɘ ɘɑɞɌɗɗɌɘ ɚɞəɚɝɫɞ ɍɚɗɑɑ 40  ɩɗɑɘɑə- 

ɞɚɎ ɛɑɜɔɚɐɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɝ Ɍɞɚɘəɚɕ ɘɌɝɝɚɕ ɝɎɧɤɑ 50 : V, Cr , Mn , Fe, 

Co, Ni , Cu , Zn , Mo, Cd, Sn, Hg, Pb, Bi  ɔ ɐɜ. ȻɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɚəɔ (ɓɌ ɔɝɖɗɪ- 

ɣɑəɔɑɘ ɝɎɔəɢɌ, ɜɞɟɞɔ, ɖɌɐɘɔɫ ɔ ɎɔɝɘɟɞɌ, ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɜɚɗɨ ɖɚɞɚɜɧɡ 

əɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ əɑ ɫɝəɌ) ɌɖɞɔɎəɚ ɟɣɌɝɞɎɟɪɞ Ɏ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ- 

ɢɑɝɝɌɡ, Ɏɡɚɐɫɞ Ɏ ɝɚɝɞɌɎ ɘəɚɏɔɡ ɠɑɜɘɑəɞɚɎ, ɎɔɞɌɘɔəɚɎ ɔ ɐɜɟɏɔɡ ɍɔɚɗɚɏɔ- 

ɣɑɝɖɔ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ. Ⱥəɔ ɖɌɞɌɗɔɓɔɜɟɪɞ ɛɜɚɢɑɝɝɧ ɝɔəɞɑɓɌ ɚɜɏɌəɔ- 

ɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔ əɑɚɍɡɚɐɔɘɧ ɚɜɏɌəɔɓɘɌɘ Ɏ əɑɍɚɗɨɤɔɡ ɖɚɗɔɣɑɝɞɎɌɡ 

(ɖɌɖ ɘɔɖɜɚɩɗɑɘɑəɞɧ). Ȼɚɩɞɚɘɟ ɚɐɔə ɔ ɞɚɞ ɒɑ ɩɗɑɘɑəɞ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɞɚɏɚ, Ɏ ɖɌɖɚɘ ɖɚəɞɑɖɝɞɑ ɚə ɟɛɚɘɔəɌɑɞɝɫ, ɘɚɒɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ ɖɌɖ 

òɞɫɒɑɗɧɕ ɘɑɞɌɗɗó ɔɗɔ òɘɔɖɜɚɩɗɑɘɑəɞó. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɞɚɖɝɔɣəɚɝɞɨ Ⱦȸ ɎɚɓɜɌɝɞɌɑɞ ɝ ɟɎɑɗɔɣɑəɔɑɘ Ɍɞɚɘəɚɕ 

ɘɌɝɝɧ, ɓɌɎɔɝɔɞ ɚɞ ɝɛɚɝɚɍəɚɝɞɔ ɖ ɐɔɝɝɚɢɔɌɢɔɔ ɔɡ ɖɚɘɛɗɑɖɝɚɎ ɝ ɗɔɛɔɐɌ- 

ɘɔ, ɜɌɝɞɎɚɜɔɘɚɝɞɔ ɝɚɑɐɔəɑəɔɕ Ɏ Ɏɚɐɑ ɔ ɗɔɛɔɐɌɡ, ɜɫɐɌ ɐɜɟɏɔɡ ɠɔɓɔɖɚ- 

ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ. Ȼɚɘɔɘɚ Ɏɧɝɚɖɚɕ ɞɚɖɝɔɣəɚɝɞɔ, əɑɖɚɞɚɜɧɑ ɔɓ əɔɡ 

ɚɍɗɌɐɌɪɞ ɩɠɠɑɖɞɚɘ ɚɞɐɌɗɑəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ. ɉɞɚ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝɎɔ- 

əɑɢ, ɜɞɟɞɨ, ɖɌɐɘɔɕ, əɔɖɑɗɨ, ɖɚɍɌɗɨɞ, ɢɔəɖ, ɞɌɗɗɔɕ, ɝɑɗɑə, ɍɑɜɔɗɗɔɕ ɔ ɐɜɟ- 

ɏɔɑ ɘɑɞɌɗɗɧ, ɍɚɗɨɤɔəɝɞɎɚ ɔɓ ɖɚɞɚɜɧɡ ɚɞəɚɝɫɞɝɫ ɖ 1-ɘɟ ɔ 2-ɘɟ ɖɗɌɝɝɌɘ 

ɚɛɌɝəɚɝɞɔ. Ƚɜɑɐɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɛɚ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɘ ɚɢɑə- 

ɖɌɘ òɝɞɜɑɝɝ-ɔəɐɑɖɝɚɎó ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ ɓɌəɔɘɌɪɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ, ɟɝɞɟɛɌɫ 

ɞɚɗɨɖɚ ɛɑɝɞɔɢɔɐɌɘ. Ȼɚɐɚɍəɚ ɝɞɚɕɖɔɘ ɚɜɏɌəɔɣɑɝɖɔɘ ɓɌɏɜɫɓəɔɞɑɗɫɘ ɚəɔ 

ɝɛɚɝɚɍəɧ əɌɖɌɛɗɔɎɌɞɨɝɫ (ɌɖɖɟɘɟɗɔɜɚɎɌɞɨɝɫ) Ɏ ɞɖɌəɫɡ ɒɔɎɧɡ ɚɜɏɌəɔɓ- 

ɘɚɎ Ɏɧɝɤɔɡ ɞɜɚɠɔɣɑɝɖɔɡ ɟɜɚɎəɑɕ (ɎɖɗɪɣɌɫ ɣɑɗɚɎɑɖɌ) Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ, 

ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɎɧɓɎɌɞɨ ɔɡ ɏɔɍɑɗɨ. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ əɌɖɚɛɗɑəɔɫ Ɏɚ Ɏəɑɤəɑɕ ɝɜɑɐɑ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ ɛɜɑɐ- 

ɝɞɌɎɗɫɪɞ ɝɑɜɨɑɓəɟɪ ɚɛɌɝəɚɝɞɨ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɔɡ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎ- 

əɚɝɞɔ ɔ ɞɚɖɝɔɣəɧɡ ɝɎɚɕɝɞɎ (ɞɌɍɗ. 1.2 1). Ⱥɐɔə ɔɓ əɌɔɍɚɗɑɑ ɤɔɜɚɖɚ ɔɓɎɑɝɞ- 

əɧɡ òɜɫɐɚɎ ɚɛɌɝəɚɝɞɔó ɔɚəɚɎ ɘɑɞɌɗɗɚɎ ɐɗɫ ɍɔɚɝɠɑɜɧ ɝɗɑɐɟɪɥɔɕ: Be, Cd, 

Cr , Cu , Hg, Ni , Pb, Se, V, Zn . 

Ȼɜɔɣɔəɚɕ əɌɖɚɛɗɑəɔɫ Ɏ ɍɔɚɝɠɑɜɑ ɩɗɑɘɑəɞɚɎ, ɖɚɞɚɜɧɑ ɚɞəɚɝɫɞ ɖ 

ɞɫɒɑɗɧɘ ɘɑɞɌɗɗɌɘ, ɫɎɗɫɑɞɝɫ Ɏɝɑ ɎɚɓɜɌɝɞɌɪɥɑɑ ɔɡ ɛɚɞɜɑɍɗɑəɔɑ. Ƚɣɔ- 

ɞɌɑɞɝɫ, ɣɞɚ ɑɝɗɔ ɐɚɍɧɣɌ ɩɗɑɘɑəɞɌ ɚɛɑɜɑɒɌɑɞ ɑɏɚ ɑɝɞɑɝɞɎɑəəɧɕ ɛɑɜɑəɚɝ 

Ɏ ɏɑɚɡɔɘɔɣɑɝɖɚɘ ɢɔɖɗɑ Ɏ 10 ɜɌɓ, ɞɚ ɑɏɚ ɟɒɑ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ 

ɓɌɏɜɫɓəɫɪɥɑɑ ɎɑɥɑɝɞɎɚ. ɉɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɘəɚɏɚɖɜɌɞəɚ ɛɜɑɎɧɤɑə ɛɚ 

ɚɞɐɑɗɨəɧɘ Ⱦȸ. 

Ȼɚɝɞɟɛɗɑəɔɑ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ ɛɜɚɔɝɡɚɐɔɞ Ɏɝɗɑɐ- 

ɝɞɎɔɑ: 

ð ɝɍɜɚɝɌ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɏɌɗɨɎɌəɔɣɑɝɖɔɡ ɢɑɡɚɎ, ɛɜɑɐ- 

ɛɜɔɫɞɔɕ ɏɚɜəɚɐɚɍɧɎɌɪɥɑɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɣɑɜəɚɕ ɔ ɢɎɑɞəɚɕ ɘɑ- 

ɞɌɗɗɟɜɏɔɔ, ɘɌɤɔəɚɝɞɜɚɔɞɑɗɨəɧɡ ɓɌɎɚɐɚɎ; 

ð ɠɔɗɨɞɜɌɢɔɔ Ɏ ɛɚɐɓɑɘəɧɑ ɏɚɜɔɓɚəɞɧ Ɏɚɐ ɝ ɛɚɎɧɤɑəəɧɘ ɝɚɐɑɜɒɌəɔɑɘ 

ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɚɜɚɤɑəɔɫ ɓɑɘɑɗɨ; 
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ǘǦǧǱǮǼǦ 1.21.  ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
 

ʊʛʧʢʪʫʛʧ Cd Co Cu Hg Ni Pb Zn 
 

ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɺ ɺ ɺ ɺ ɺ ɺ ɺ 

ʊʦʢʩʠʯʥʦʩʪʴ ɺ ʋ ʋ ɺ ʋ ɺ ʋ 

ʂʘʥʮʝʨʦʛʝʥʥʦʩʪʴ ï ɺ ï ï ɺ ï ï 

ʆʙʦʛʘʱʝʥʠʝ ʘʵʨʦʟʦʣʝʡ ɺ ʅ ɺ ɺ ʅ ɺ ɺ 

ʄʠʥʝʨʘʣʴʥʘʷ ʬʦʨʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺ ɺ ʅ ɺ ʅ ɺ ʅ 

ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺ ɺ ɺ ɺ ɺ ɺ ɺ 

ʇʦʜʚʠʞʥʦʩʪʴ ɺ ʅ ʋ ɺ ʅ ɺ ʋ 

ʊʝʥʜʝʥʮʠʷ ʢ ʙʠʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʶ ɺ ɺ ʋ ɺ ɺ ɺ ʋ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ɺ ʋ ɺ ɺ ʋ ɺ ɺ 

ʂʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʋ ʅ ɺ ʋ ʅ ʅ ɺ 

ʉʢʣʦʥʥʦʩʪʴ ʢ ʛʠʜʨʦʣʠʟʫ ʋ ʅ ɺ ʋ ʋ ʋ ɺ 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ɺ ʅ ɺ ɺ ʅ ɺ ɺ 

ɺʨʝʤʷ ʞʠʟʥʠ ɺ ɺ ɺ ʅ ɺ ʅ ɺ 

ʇʨʠʤʝʯʘʥʠʝ: Ȯ ð ɎɧɝɚɖɌɫ, ȿ ð ɟɘɑɜɑəəɌɫ, ȹ ð əɔɓɖɌɫ. 
 

ð ɘɔɏɜɌɢɔɔ Ɏ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɔɓ ɚɝɌɐɖɚɎ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ ɖɌəɌ- 

ɗɔɓɌɢɔɔ, Ɏəɚɝɔɘɧɡ Ɏ ɛɚɣɎɧ Ɏ ɖɌɣɑɝɞɎɑ ɟɐɚɍɜɑəɔɫ; 

ð ɎɧɥɑɗɌɣɔɎɌəɔɫ ɔɓ ɚɞɎɌɗɚɎ ɜɟɐəɔɖɚɎ ɔɗɔ ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɔɡ ɛɜɑɐ- 

ɛɜɔɫɞɔɕ; 

ð ɛɚɝɞɟɛɗɑəɔɫ ɝ ɐɚɒɐɑɎɧɘɔ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɝ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ 

ɟɏɚɐɔɕ, əɌ ɖɚɞɚɜɧɡ ɛɜɔɘɑəɫɗɔɝɨ Ɏ Ɏɧɝɚɖɔɡ ɐɚɓɌɡ ɚɜɏɌəɔɣɑɝɖɔɑ ɔ ɘɔ- 

əɑɜɌɗɨəɧɑ ɟɐɚɍɜɑəɔɫ, ɛɑɝɞɔɢɔɐɧ, ɝɚɐɑɜɒɌɥɔɑ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ; 

ð ɓɌɖɔɝɗɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɛɌɐɑəɔɫ ɖɔɝɗɚɞəɧɡ ɚɝɌɐ- 

ɖɚɎ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɑɜɑɡɚɐɌ Ⱦȸ ɔɓ ɝɎɫɓɌəəɚɏɚ (əɑɜɌɝɞɎɚɜɔɘɚɏɚ) 

ɝɚɝɞɚɫəɔɫ Ɏ ɜɌɝɞɎɚɜ. 

ȮɚɐɌ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɝɜɑɐɚɕ ɘɔɏɜɌɢɔɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. Ȱɗɫ 

ɘɔɏɜɌɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚɝɚɍɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ 

ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ ɠɚɜɘɧ ɝɟɥɑɝɞɎɚɎɌəɔɫ Ⱦȸ, ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚ- 

Ɏɔɞɑɗɨəɧɕ ɛɚɞɑəɢɔɌɗ, ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɑ ɟɝɗɚɎɔɫ (ɜȹ) ɔ ɜɫɐ ɐɜɟɏɔɡ. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ, ɛɚɐɎɑɜɏɌɪɥɔɡɝɫ ɛɜɚɢɑɝɝɌɘ 

ɜɌɓɗɚɒɑəɔɫ, ɘɑɞɌɗɗɧ ɝɛɚɝɚɍəɧ ɗɔɤɨ ɖ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɪ ɘɑɒɐɟ ɚɞ- 

ɐɑɗɨəɧɘɔ ɖɚɘɛɚəɑəɞɌɘɔ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ. Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɚəɔ ɝɟ- 

ɥɑɝɞɎɟɪɞ Ɏ ɜɌɓəɧɡ ɠɚɜɘɌɡ ɔ ɜɌɓɗɔɣəɧɡ ɝɞɑɛɑəɫɡ ɚɖɔɝɗɑəɔɫ ɔ Ɏɡɚɐɫɞ Ɏ 

ɝɚɝɞɌɎ ɚɜɏɌəɔɣɑɝɖɔɡ ɔ əɑɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɞɔəəɚ ɜɌɝɞɎɚɜɑəəɧɘɔ, ɖɚɗɗɚɔɐəɚ-ɐɔɝɛɑɜɝəɧɘɔ ɔɗɔ Ɏɡɚɐɔɞɨ Ɏ ɝɚɝɞɌɎ 

ɏɜɟɍɚɐɔɝɛɑɜɝəɧɡ ɛɜɔɘɑɝɑɕ. 

Ȼɜɔ ɚɢɑəɖɑ ɝɛɚɝɚɍəɚɝɞɔ ɩɖɚɝɔɝɞɑɘɧ ɝɚɛɜɚɞɔɎɗɫɞɨɝɫ Ɏəɑɤəɑɘɟ 

ɞɚɖɝɔɣəɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ, ɝɎɫɓɌəəɚɘɟ ɝ ɛɚɝɞɟɛɗɑəɔɑɘ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ, ɛɜɔəɫɞɚ ɏɚɎɚɜɔɞɨ ɚ ɍɟɠɑɜəɚɕ ɑɘɖɚɝɞɔ ɩɖɚɝɔɝɞɑɘɧ. ȾɌɖ, ɛɚɐ 

ɍɟɠɑɜəɚɕ ɑɘɖɚɝɞɨɪ ɛɜɑɝəɚɎɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɞɫɒɑɗɧɘ 

ɘɑɞɌɗɗɌɘ ɛɚəɔɘɌɪɞ ɞɌɖɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɑɞɌɗɗɌ, ɛɚɝɞɟɛɗɑəɔɑ ɖɚɞɚɜɚɏɚ 

ɝɟɥɑɝɞɎɑəəɚ əɑ əɌɜɟɤɌɑɞ ɑɝɞɑɝɞɎɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ 

ɩɖɚɝɔɝɞɑɘɧ. ȭɟɠɑɜəɌɫ ɑɘɖɚɝɞɨ ɓɌɎɔɝɔɞ ɚɞ əɌɗɔɣɔɫ ɟɝɗɚɎɔɕ, ɝɛɚɝɚɍɝɞɎɟ- 

ɪɥɔɡ ɝɎɫɓɧɎɌəɔɪ (ɛɑɜɑɡɚɐɟ) Ⱦȸ Ɏ ɘɑəɑɑ ɌɖɞɔɎəɧɑ ɔ ɘɌɗɚɛɚɐɎɔɒəɧɑ 
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ɠɚɜɘɧ, Ɍ ɞɌɖɒɑ ɚɞ Ɍɖɖɟɘɟɗɔɜɟɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɏɔɐɜɚɍɔɚəɞɚɎ ɔ ɚɞ 

ɝɖɚɜɚɝɞɔ ɛɜɚɢɑɝɝɚɎ ɛɚɏɗɚɥɑəɔɫ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ Ɏɝɑɘɔ ɖɚɘɛɚəɑəɞɌɘɔ 

ɩɖɚɝɔɝɞɑɘɧ. 

ȼɌɓɗɔɣəɧɑ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɛɚ-ɜɌɓəɚɘɟ ɝɎɫɓɧɎɌɪɞ ɔɚəɧ ɘɑɞɌɗ- 

ɗɚɎ, ɛɜɚɫɎɗɫɫ ɛɜɔ ɩɞɚɘ ɜɌɓɗɔɣəɟɪ ɍɟɠɑɜəɟɪ ɑɘɖɚɝɞɨ. Ȯɚɐɧ ɪɒəɧɡ ɜɑɖ 

ɔ ɎɚɐɚɑɘɚɎ, ɔɘɑɪɥɔɡ ɍɚɗɨɤɚɕ əɌɍɚɜ ɛɜɔɜɚɐəɧɡ ɖɚɘɛɚəɑəɞɚɎ (ɏɟɘɟ- 

ɝɚɎɧɑ ɎɑɥɑɝɞɎɌ, ɏɟɘɔəɚɎɧɑ ɖɔɝɗɚɞɧ ɔ ɠɟɗɨɎɚɖɔɝɗɚɞɧ) Ɏ Ɏɧɝɚɖɚɕ ɖɚə- 

ɢɑəɞɜɌɢɔɔ, ɝɛɚɝɚɍəɧ ɖ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɛɜɔɜɚɐəɚɕ ɐɑɞɚɖɝɔɖɌɢɔɔ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɎɚɐɌɘɔ ɎɚɐɚɑɘɚɎ ȽɑɎɑɜɌ ɔ ɟɘɑɜɑəəɚɕ ɛɚɗɚɝɧ. 

ȻɚɛɌɎ Ɏ Ɏɚɐɚɑɘ ɔɗɔ ɜɑɖɟ, Ⱦȸ ɜɌɝɛɜɑɐɑɗɫɪɞɝɫ ɘɑɒɐɟ ɖɚɘɛɚəɑəɞɌɘɔ 

ɩɞɚɕ Ɏɚɐəɚɕ ɩɖɚɝɔɝɞɑɘɧ əɌ ɝɗɑɐɟɪɥɔɑ ɝɚɝɞɌɎɗɫɪɥɔɑ: 

1) ɘɑɞɌɗɗ Ɏ ɜɌɝɞɎɚɜɑəəɚɕ ɠɚɜɘɑ; 

2) ɝɚɜɍɔɜɚɎɌəəɧɕ ɔ ɌɖɖɟɘɟɗɔɜɚɎɌəəɧɕ ɠɔɞɚɛɗɌəɖɞɚəɚɘ, ɞ.ɑ. ɜɌɝ- 

ɞɔɞɑɗɨəɧɘɔ ɘɔɖɜɚɚɜɏɌəɔɓɘɌɘɔ; 

3) ɟɐɑɜɒɔɎɌɑɘɧɕ ɐɚəəɧɘɔ ɚɞɗɚɒɑəɔɫɘɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɑɐɔɘɑəɞɌɢɔɔ 

ɎɓɎɑɤɑəəɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɔ ɘɔəɑɜɌɗɨəɧɡ ɣɌɝɞɔɢ ɔɓ Ɏɚɐəɚɕ ɝɜɑɐɧ; 

4) ɌɐɝɚɜɍɔɜɚɎɌəəɧɕ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɕ əɑɛɚɝɜɑɐ- 

ɝɞɎɑəəɚ ɔɓ Ɏɚɐəɚɕ ɝɜɑɐɧ Ɏ ɜɌɝɞɎɚɜɔɘɚɕ ɠɚɜɘɑ; 

5) əɌɡɚɐɫɥɔɕɝɫ Ɏ ɌɐɝɚɜɍɔɜɚɎɌəəɚɕ ɠɚɜɘɑ əɌ ɣɌɝɞɔɢɌɡ ɎɓɎɑɝɔ. 

ȿɜɌɎəɑəɔɑ ɍɌɗɌəɝɌ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ ɛɚ ɘɑɞɌɗɗɟ ȸ0 ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐ- 

ɝɞɌɎɗɑəɚ Ɏ Ɏɔɐɑ 
ȸ0 = {ȸn+} + ɫML + [MX ], 

ɏɐɑ ɫML  ð ɝɚɎɚɖɟɛəɚɝɞɨ ɖɚɘɛɗɑɖɝəɧɡ ɠɚɜɘ ɘɑɞɌɗɗɌ Ɏ Ɏɚɐəɚɕ ɝɜɑɐɑ; 

[MX ] ð ɞɜɟɐəɚɜɌɝɞɎɚɜɔɘɌɫ ɔɗɔ əɑɜɌɝɞɎɚɜɔɘɌɫ ɠɚɜɘɌ ɘɑɞɌɗɗɌ; {ȸn+} ð 

ɘɑɞɌɗɗ Ɏ ɔɚəəɚɕ ɠɚɜɘɑ. 

ȼɌɝɞɎɚɜɔɘɧɑ ɠɚɜɘɧ Ⱦȸ ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ Ɏ Ɏɔɐɑ ɝɎɚɍɚɐəɧɡ ɔ ɏɔɐ- 

ɜɌɞɔɜɚɎɌəəɧɡ ɔɚəɚɎ, əɑɚɜɏɌəɔɣɑɝɖɔɡ ɔ ɚɜɏɌəɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɝɚɎ ɔ 

ɡɑɗɌɞɚɎ, ɖɚɘɛɗɑɖɝɚɎ ɝ Ɏɧɝɚɖɚɘɚɗɑɖɟɗɫɜəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ ð ɏɟɘɔəɚ- 

Ɏɧɘɔ ɔ ɠɟɗɨɎɚɎɧɘɔ ɖɔɝɗɚɞɌɘɔ (ɏɟɘɟɝɚɎɧɘɔ ɎɑɥɑɝɞɎɌɘɔ), ɛɚɗɔɝɌɡɌ- 

ɜɔɐɌɘɔ ɔ ɐɜ. ȽɚɐɑɜɒɌəɔɑ ɜɌɝɞɎɚɜɑəəɧɡ ɠɚɜɘ ɘɑɞɌɗɗɚɎ ɓɌɎɔɝɔɞ ɚɞ ɝɚ- 

ɗɑɎɚɏɚ ɝɚɝɞɌɎɌ, ɜȹ, əɌɗɔɣɔɫ ɟɝɗɚɎɔɕ ɐɗɫ ɛɜɚɞɑɖɌəɔɫ ɜɑɌɖɢɔɕ ɏɔɐɜɚɗɔɓɌ 

ɔ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌəɔɫ. 

ȶɚɘɛɗɑɖɝɚɚɍɜɌɓɟɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɓɌɎɔɝɔɞ ɖɌɖ ɚɞ ɛɜɔɜɚɐɧ ɔ ɖɚə- 

ɢɑəɞɜɌɢɔɔ ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐɑ ɗɔɏɌəɐɚɎ, ɞɌɖ ɔ ɚɞ ɜȹ Ɏɚɐəɚɕ ɝɜɑɐɧ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ ɝɚɐɑɜɒɔɞɝɫ ɘəɚɒɑɝɞɎɚ ɚɜɏɌəɔɣɑɝɖɔɡ 

ɎɑɥɑɝɞɎ, ɚɖɚɗɚ 80 % ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɪɞ ɏɟɘɟɝɚɎɧɑ ɎɑɥɑɝɞɎɌ, ɛɚɝɞɟ- 

ɛɌɪɥɔɑ Ɏ Ɏɚɐɟ ɔɓ ɛɚɣɎɧ. ȮɝɗɑɐɝɞɎɔɑ əɌɗɔɣɔɫ Ɏ ɝɚɝɞɌɎɑ ɠɟɗɨɎɚɖɔɝɗɚɞ 

ɠɑəɚɗɨəɧɡ ɏɔɐɜɚɖɝɔɐəɧɡ ɔ ɖɌɜɍɚɖɝɔɗɨəɧɡ ɏɜɟɛɛ ɩɞɔ ɎɑɥɑɝɞɎɌ ɚɍɜɌɓɟ- 

ɪɞ ɝ ɔɚəɌɘɔ ɘɑɞɌɗɗɚɎ ɛɜɚɣəɧɑ ɡɑɗɌɞəɧɑ ɖɚɘɛɗɑɖɝɧ ɔ ɟɘɑəɨɤɌɪɞ ɞɑɘ 

ɝɌɘɧɘ ɞɚɖɝɔɣəɚɝɞɨ Ɏɚɐ. ȴɘɑɪɞɝɫ ɝɎɑɐɑəɔɫ, ɣɞɚ ɜɌɓɗɔɣəɧɑ ɏɟɘɔəɚɎɧɑ 

ɖɔɝɗɚɞɧ ɘɚɏɟɞ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɐəɑɕ ɛɚɗəɚɝɞɨɪ ɓɌɞɚɜɘɚɓɔɞɨ ɚɖɔɝ- 

ɗɑəɔɑ ɒɑɗɑɓɌ (II ). 

Ȯ ɛɜɔɐɚəəɧɡ Ɏɚɐəɧɡ ɘɌɝɝɌɡ, ɏɐɑ ɖɚəɢɑəɞɜɌɢɔɫ ɜɌɝɞɎɚɜɑəəɚɏɚ ɖɔɝ- 

ɗɚɜɚɐɌ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɛɚəɔɒɑəɌ, ɠɟəɖɢɔɪ ɚɖɔɝɗɔɞɑɗɫ ɚɜɏɌəɔ- 

ɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔ ɛɑɜɑɎɚɐɌ əɔɓɤɔɡ ɚɖɔɝɗɑəəɧɡ ɝɞɑɛɑəɑɕ ɘɑɞɌɗɗɌ Ɏ 

Ɏɧɝɤɔɑ Ɏɘɑɝɞɚ ɖɔɝɗɚɜɚɐɌ ɘɚɏɟɞ Ɏɧɛɚɗəɫɞɨ ɝɚɑɐɔəɑəɔɫ ɌɓɚɞɌ ɔ ɝɑɜɧ Ɏ 

Ɏɧɝɤɑɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ (əɔɞɜɌɞɧ ɔ ɝɟɗɨɠɌɞɧ), ɣɞɚ ɎɧɓɧɎɌɑɞ ɛɚəɔɒɑ- 

əɔɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɏɚ ɛɚɞɑəɢɔɌɗɌ (Eh) Ɏɚɐəɚɕ ɝɔɝɞɑɘɧ, 
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ɔ ɝɜɌɓɟ ɒɑ ɝɖɌɓɧɎɌɑɞɝɫ əɌ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ ɘɑɞɌɗɗɚɎ, ɝɛɚɝɚɍɝɞɎɟɫ ɔɡ 

ɛɑɜɑɎɚɐɟ ɔ ɝɞɌɍɔɗɔɓɌɢɔɔ Ɏ əɔɓɤɑɕ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ, ɔ əɌ ɜɌɎəɚɎɑɝɔɔ 

ɛɜɚɢɑɝɝɚɎ ɛɑɜɑɡɚɐɚɎ ɔɚəɚɎ ɘɑɞɌɗɗɌ ɘɑɒɐɟ ɐɚəəɧɘɔ ɚɞɗɚɒɑəɔɫɘɔ ɔ 

Ɏɚɐəɚɕ ɠɌɓɚɕ. 

ȸɑɞɌɗɗɚɜɏɌəɔɣɑɝɖɔɑ ɖɚɘɛɗɑɖɝɧ, ɚɍɜɌɓɟɑɘɧɑ ɏɟɘɟɝɚɎɧɘɔ Ɏɑɥɑɝɞ- 

ɎɌɘɔ ɝ ɝɚɗɫɘɔ ɒɑɗɑɓɌ, Ɍɗɪɘɔəɔɫ, ɞɔɞɌəɌ, ɟɜɌəɌ, ɎɌəɌɐɔɫ, ɘɑɐɔ, ɘɚɗɔɍ- 

ɐɑəɌ ɔ ɐɜɟɏɔɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɚɞəɚɝɔɞɑɗɨəɚ ɡɚɜɚɤɚ ɜɌɝɞɎɚɜɔɘɧ Ɏ 

ɟɝɗɚɎɔɫɡ əɑɕɞɜɌɗɨəɚɕ, ɝɗɌɍɚɖɔɝɗɚɕ ɔ ɝɗɌɍɚɥɑɗɚɣəɚɕ ɜɑɌɖɢɔɔ ɝɜɑɐɧ 

ɔ ɝɛɚɝɚɍəɧ ɘɔɏɜɔɜɚɎɌɞɨ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ əɌ ɎɑɝɨɘɌ ɓəɌɣɔɞɑɗɨəɧɑ 

ɜɌɝɝɞɚɫəɔɫ. 

ȸɑɒɐɟ ɚɍɥɑɕ ɖɚəɢɑəɞɜɌɢɔɑɕ ɘɑɞɌɗɗɌ Ɏ ɛɜɔɜɚɐəɧɡ ɛɚɎɑɜɡəɚɝɞəɧɡ 

ɎɚɐɌɡ ɔ ɔɡ ɚɛɌɝəɚɝɞɨɪ ɐɗɫ ɏɔɐɜɚɍɔɚəɞɚɎ əɑɞ ɚɐəɚɓəɌɣəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ. 

Ȼɜɔəɫɞɚ ɝɣɔɞɌɞɨ, ɣɞɚ əɌɔɍɚɗɨɤɑɕ ɞɚɖɝɔɣəɚɝɞɨɪ ɚɍɗɌɐɌɪɞ ɏɔɐɜɌɞɔɜɚ- 

ɎɌəəɧɑ ɔɚəɧ ɘɑɞɌɗɗɚɎ, Ɍ ɝɎɫɓɌəəɧɑ Ɏ ɖɚɘɛɗɑɖɝɧ ɚɛɌɝəɧ Ɏ ɘɑəɨɤɑɕ ɘɑɜɑ 

ɗɔɍɚ ɐɌɒɑ ɛɚɣɞɔ ɍɑɓɎɜɑɐəɧ. Ȼɚɩɞɚɘɟ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɘɛɗɑɖɝɚɎ ɝ ɏɟɘɟɝɚ- 

Ɏɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɚɐəɚ ɔɓ əɌɛɜɌɎɗɑəɔɕ ɝəɔɒɑəɔɫ 

əɑɏɌɞɔɎəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ ɛɚɝɞɟɛɗɑəɔɫ Ⱦȸ Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ. 

Ȼɚɘɔɘɚ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ Ɏ ɜɚɗɔ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌɞɑɗɑɕ Ɏ 
ð + 

ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɘɚɏɟɞ ɎɧɝɞɟɛɌɞɨ ȹȽȺ3  (ȽȺ3
2ð), Ƚȹ3ȽȺȺȹ, NH 4   (NH 3), 

ð 2ð 

Si(OH) 4,  ȹ2ȼȺ4 (HPO4 ), H 2S(SHð). ȼɫɐ ɖɚɘɛɗɑɖɝəɧɡ ɔɚəɚɎ, əɌɛɜɔ- 
ɘɑɜ [Sn(OH)F] ɔ ɐɜ., ɡɚɜɚɤɚ ɘɔɏɜɔɜɟɪɞ Ɏ Ɏɚɐɑ ɔ ɝɛɚɝɚɍɝɞɎɟɪɞ ɑɑ ɓɌ- 

ɏɜɫɓəɑəɔɪ. ȸəɚɏɔɑ ɖɚɘɛɗɑɖɝɧ ɡɚɜɚɤɚ ɜɌɝɞɎɚɜɔɘɧ Ɏ Ɏɚɐɑ, əɌɛɜɔɘɑɜ 

[BeF(H2Ⱥ)]+,     [A1F(H2Ⱥ)5]2+. 

ȴɚəɧ ɍɚɗɨɤɔəɝɞɎɌ ɘɑɞɌɗɗɚɎ ɛɚɐɎɑɜɒɑəɧ ɜɑɌɖɢɔɔ ɏɔɐɜɌɞɌɢɔɔ, Ɏ 

ɖɚɞɚɜɚɕ ɗɔɏɌəɐɚɘ ɫɎɗɫɪɞɝɫ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ: 

ȸn+ + x H2O P  [M(H 2O)x]n+. 

ȶɚɗɔɣɑɝɞɎɑəəɧɘ ɎɧɜɌɒɑəɔɑɘ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɟɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ 

ɝɗɟɒɔɞ ɘɌɖɝɔɘɌɗɨəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɠɚɜɘ ɔɚəɚɎ ɘɑɞɌɗɗɌ (Ɏ ɏ-ɔɚə/ɐɘ3) Ɏ 

ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ Ɏ Ɏɔɐɑ ɖɚɘɛɗɑɖɝəɧɡ ɝɚɑɐɔəɑəɔɕ, ɠɚɜɘɌ ɖɚɞɚɜɧɡ ɜɌɓɗɔ- 

ɣɌɑɞɝɫ ɐɗɫ ɜɌɓəɧɡ ɘɑɞɌɗɗɚɎ ɔ ɓɌɎɔɝɔɞ ɚɞ ɛɜɔɝɟɞɝɞɎɔɫ Ɏ Ɏɚɐɑ ɖɚəɖɟɜɑəɞ- 

əɧɡ ɘɑɞɌɗɗɚɎ, ɚɍɜɌɓɟɪɥɔɡ ɖɚɘɛɗɑɖɝɧ ɝ ɛɜɔɜɚɐəɧɘɔ ɗɔɏɌəɐɌɘɔ. 

ȹɌ ɠɚɜɘɧ əɌɡɚɒɐɑəɔɫ ɘɑɞɌɗɗɚɎ Ɏ ɎɚɐɌɡ ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɑ ɏɔɐɜɚ- 

ɍɔɚəɞɧ (əɌɛɜɔɘɑɜ, ɘɚɗɗɪɝɖɔ). ȾɌɖ, ɛɜɔ ɔɓɟɣɑəɔɔ ɛɚɎɑɐɑəɔɫ ɘɑɐɔ Ɏ 

ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ əɌɍɗɪɐɌɪɞ ɝɑɓɚəəɧɑ ɖɚɗɑɍɌəɔɫ ɑɑ ɖɚəɢɑəɞɜɌɢɔɔ: 

Ɏ ɓɔɘəɔɕ ɛɑɜɔɚɐ ɚəɔ ɘɌɖɝɔɘɌɗɨəɧ, Ɍ ɗɑɞɚɘ ɎɝɗɑɐɝɞɎɔɑ ɌɖɞɔɎəɚɏɚ ɜɚɝɞɌ 

ɍɔɚɘɌɝɝɧ ɝəɔɒɌɪɞɝɫ. Ȼɜɔ ɚɝɌɒɐɑəɔɔ ɎɓɎɑɤɑəəɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɣɌɝɞɔɢ, 

ɖɚɞɚɜɧɑ ɚɍɗɌɐɌɪɞ ɝɛɚɝɚɍəɚɝɞɨɪ ɌɐɝɚɜɍɔɜɚɎɌɞɨ ɔɚəɧ ɘɑɐɔ, ɛɚɝɗɑɐəɔɑ 

ɛɑɜɑɡɚɐɫɞ Ɏ ɐɚəəɧɑ ɚɞɗɚɒɑəɔɫ, ɣɞɚ ɔ ɛɜɔɎɚɐɔɞ ɖ əɌɍɗɪɐɌɑɘɚɘɟ ɖɚɗɑ- 

ɍɌɞɑɗɨəɚɘɟ ɩɠɠɑɖɞɟ. Ƚɗɑɐɟɑɞ ɞɌɖɒɑ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔəɞɑəɝɔɎəɚɝɞɨ ɩɞɚɏɚ 

ɛɜɚɢɑɝɝɌ ɓɌɎɔɝɔɞ ɚɞ ɝɖɚɜɚɝɞɔ ɝɑɐɔɘɑəɞɌɢɔɔ ɎɓɎɑɝɑɕ, ɞ.ɑ. ɖɚɝɎɑəəɚ ɚɞ ɞɌ- 

ɖɔɡ ɠɌɖɞɚɜɚɎ, ɖɌɖ ɜɌɓɘɑɜɧ ɔ ɓɌɜɫɐ Ɍɐɝɚɜɍɔɜɟɪɥɔɡ ɔɚəɧ ɘɑɐɔ ɣɌɝɞɔɢ. 

ʌʘʢʪʦʨ ,r ʦʧʨʝʜʝʣʷʁʱʠʝ ʤʠʛʨʘʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʚ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ 

Ƚɛɚɝɚɍəɚɝɞɨ ɩɗɑɘɑəɞɚɎ ɖ ɛɑɜɑɘɑɥɑəɔɫɘ Ɏ Ɏɚɐəɚɕ ɘɌɝɝɑ Ɏɚ ɘəɚɏɚɘ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ʩʪʝʧʝʥʴʶ ʠʭ ʦʢʠʩʣʝʥʠʷ. Ƀɑɘ Ɏɧɤɑ ɓɌɜɫɐ ɔɚəɌ ɘɑɞɌɗɗɌ, ɞɑɘ 

ɛɜɚɣəɑɑ ɚə ɟɐɑɜɒɔɎɌɑɞɝɫ Ɏ Ɏɔɐɑ ɝɚɑɐɔəɑəɔɕ Ɏ ɝɚɝɞɌɎɑ ɘɔəɑɜɌɗɚɎ ɛɚɜɚɐɧ 

ɔɗɔ ɞɎɑɜɐɧɡ ɚɞɡɚɐɚɎ, ɞɑɘ ɘɑəɑɑ ɎɧɜɌɒɑəɌ ɑɏɚ ɜɌɝɞɎɚɜɔɘɚɝɞɨ Ɏ ɛɜɔɜɚɐ- 
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əɧɡ ɎɚɐɌɡ ɔ ɞɑɘ əɔɒɑ ɑɏɚ ɎɚɐəɌɫ ɘɔɏɜɌɢɔɫ. ȹɌɛɜɔɘɑɜ, ɜɌɝɞɎɚɜɔɘɚɝɞɨ 

ɝɚɑɐɔəɑəɔɕ K+ ɍɚɗɨɤɑ, ɣɑɘ ɝɚɑɐɔəɑəɔɕ ȽɌ2+, Ɍ ɝɚɑɐɔəɑəɔɕ ȽɌ2+ ɍɚɗɨɤɑ, 

ɣɑɘ ɝɚɑɐɔəɑəɔɕ Fe3+, ɞ.ɑ. K+ > ȽɌ2+ > Fe3+. 

ȮɚɐəɌɫ ɘɔɏɜɌɢɔɫ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ Ɏ ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ n+ ɝɟɥɑ- 

ɝɞɎɑəəɚ ɓɌɎɔɝɔɞ ʦʪ ʠʭ ʤʘʩʩʳ: ɣɑɘ ɍɚɗɨɤɑ ɘɌɝɝɌ ɔɚəɌ ȸɑn+, ɞɑɘ ɛɜɚɣəɑɑ 

ɚə ɝɎɫɓɌə Ɏ ɝɚɑɐɔəɑəɔɔ, Ɏɡɚɐɫɥɑɘ Ɏ ɘɔəɑɜɌɗɨəɟɪ ɛɚɜɚɐɟ, ɞɑɘ ɡɟɒɑ ɛɑɜɑ- 

ɡɚɐɔɞ Ɏ Ɏɚɐəɟɪ ɠɌɓɟ ɔ ɞɑɘ ɔəɞɑəɝɔɎəɑɑ ɎɧɛɌɐɌɑɞ Ɏ ɚɝɌɐɚɖ ɔɓ ɜɌɝɞɎɚɜɌ 

ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

ȶɚəɢɑəɞɜɌɢɔɫ ɘɑɞɌɗɗɌ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɓɌɎɔɝɔɞ ɞɌɖɒɑ ɚɞ ɑɏɚ ɔɚə- 

əɚɏɚ ɜɌɐɔɟɝɌ: ɣɑɘ ɍɚɗɨɤɑ ɜɌɐɔɟɝ ȸɑn+, ɞɑɘ ɗɑɏɣɑ ɚə ɛɑɜɑɡɚɐɔɞ Ɏ Ɏɚɐəɟɪ 

ɠɌɓɟ ɔ ɞɑɘ ɝɔɗɨəɑɑ ɑɏɚ ɟɣɌɝɞɔɑ Ɏ ɛɜɚɢɑɝɝɌɡ ɜɌɝɞɎɚɜɑəɔɫ. 

ȸɔɏɜɌɢɔɫ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ Ɏ Ɏɚɐəɚɕ ɠɌɓɑ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɓəɌɣɔɞɑɗɨ- 

əɚɕ ɘɑɜɑ Ɏɑɗɔɣɔəɚɕ ʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ɛɚɐ ɖɚɞɚɜɧɘ ɛɚəɔɘɌɑɞɝɫ Ɏɑ- 

ɗɔɣɔəɌ ɚɞəɚɤɑəɔɫ ɓɌɜɫɐɌ ɔɚəɌ ɖ ɑɏɚ ɜɌɐɔɟɝɟ. 

ȭɚɗɨɤɚɑ ɣɔɝɗɚ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ ɝ Ɏɑɗɔɣɔəɚɕ ɓɌɜɫɐɌ ɘɑəɑɑ 3+:  Li +, 

Rb+, Sr 2+, ȮɌ2+, Mn 2+, Fe2+, Ni2+, Co2+, Zn 2+, Cd2+, Hg2+, Pb2+, Cu 2+, Ag+, 

Au 2+, ð ɛɑɜɑɡɚɐɫɞ Ɏ Ɏɚɐɟ ɔ ɡɚɜɚɤɚ ɑɪ ɛɑɜɑəɚɝɫɞɝɫ. ɉɗɑɘɑəɞɧ, ɔɚəɧ ɖɚɞɚ- 

ɜɧɡ ɔɘɑɪɞ ɓɌɜɫɐ 3+ ɔ Ɏɧɤɑ, ɝɗɌɍɚ ɛɑɜɑɡɚɐɫɞ Ɏ Ɏɚɐɟ, ɞ.ɑ. ɔɡ ɝɚɑɐɔəɑəɔɫ 

ɚɍɗɌɐɌɪɞ ɘɌɗɚɕ ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ Ɏ Ɏɚɐɑ. ȶ əɔɘ ɘɚɒəɚ ɚɞəɑɝɞɔ ɞɌɖɔɑ 

ɘəɚɏɚɓɌɜɫɐəɧɑ ɔɚəɧ ɘɑɞɌɗɗɚɎ: Fe3+, Ga3+, Al3+, U4+, Zr 4+, Ti4+, Nb5+, 

Ta5+,  Mn 4+. 

Ȼɚ ɔəɞɑəɝɔɎəɚɝɞɔ ɘɔɏɜɌɢɔɔ Ɏ Ɏɚɐəɚɕ ɝɜɑɐɑ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɞɜɔ 

ɏɜɟɛɛɧ ɘɑɞɌɗɗɚɎ ɔ ɔɡ ɝɚɑɐɔəɑəɔɕ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ ɛɜɑɐɝɞɌɎɗɑəɌ əɌɔ- 

ɍɚɗɑɑ ɗɑɏɖɚ ɜɌɝɞɎɚɜɔɘɧɘɔ ɔ ɛɚɐɎɔɒəɧɘɔ ɏɌɗɚɔɐəɧɘɔ, ɏɔɐɜɚɖɌɜɍɚəɌɞ- 

əɧɘɔ ɔ ɝɟɗɨɠɌɞəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ Mn 2+, Fe2+, Ƚɚ2+, Ni2+, Cu 2+, Zn 2+. Ȯɚ 

Ɏɞɚɜɟɪ ɏɜɟɛɛɟ Ɏɡɚɐɫɞ ɘɑəɑɑ ɜɌɝɞɎɚɜɔɘɧɑ ɔ ɘɑəɑɑ ɛɚɐɎɔɒəɧɑ ɝɚɑɐɔəɑ- 

əɔɫ, ɞɌɖɔɑ ɖɌɖ SrCȺ3, SrSȺ4, ȮɌȽȺ3. Ⱦɜɑɞɨɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɗɫɪɞ əɌɔɘɑəɑɑ 

ɜɌɝɞɎɚɜɔɘɧɑ ɔ əɌɔɘɑəɑɑ ɛɚɐɎɔɒəɧɑ ɝɚɑɐɔəɑəɔɫ ɘɑɞɌɗɗɚɎ Ɏ Ɏɧɝɤɑɕ 

ɝɞɑɛɑəɔ ɚɖɔɝɗɑəɔɫ: Fe3+, Mn 4+, Ti4+, Zr 4+, Th 4+. 

ȽɚɝɞɌɎ Ɏɚɐ ɔ ɝɚɝɞɌɎ ɞɎɑɜɐɧɡ ɓɌɏɜɫɓəɔɞɑɗɑɕ ɛɜɔ ɔɡ ɖɚəɞɌɖɞɑ ɛɜɑɐɚɛ- 

ɜɑɐɑɗɫɑɞ ɡɌɜɌɖɞɑɜ ɛɜɚɢɑɝɝɚɎ ɜɌɝɞɎɚɜɑəɔɫ (ɎɧɥɑɗɌɣɔɎɌəɔɫ) ɝɚɑɐɔəɑəɔɕ 

ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. ȹɌɔɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɘɑɞɌɗɗɚɎ 

ɘɑɒɐɟ ɠɌɓɌɘɔ ɔɏɜɌɑɞ ʬʘʢʪʦʨ ʨʅ ʩʨʝʜʳ ð Ɏɚɐɚɜɚɐəɧɕ ɛɚɖɌɓɌɞɑɗɨ, ɡɌ- 

ɜɌɖɞɑɜɔɓɟɪɥɔɕ ɖɔɝɗɚɞəɚɝɞɨ ɝɜɑɐɧ. ȭɚɗɨɤɔəɝɞɎɚ ɘɑɞɌɗɗɚɎ (Cu 2+, Ƚr 3+, 

Pb2+, Zn 2+, Cd2+, Hg2+) ɚɝɌɒɐɌɪɞɝɫ ɛɜɔ ɓəɌɣɑəɔɫɡ ɜȹ, ɗɑɒɌɥɔɡ ɚɍɧɣəɚ 

Ɏ ɛɜɑɐɑɗɌɡ 6ð7. Ȼɜɔɣɑɘ ɚɝɌɒɐɑəɔɑ ɔɐɑɞ Ɏ Ɏɔɐɑ ɚɖɝɔɐɚɎ, ɏɔɐɜɚɖɝɔɐɚɎ, 

ɖɌɜɍɚəɌɞɚɎ, ɝɟɗɨɠɔɐɚɎ, ɠɚɝɠɌɞɚɎ. Ȼɜɔ ɝəɔɒɑəɔɔ ɜȹ, Ɍ ɞɌɖɒɑ əɑɐɚɝɞɌɞɖɑ 

ɖɔɝɗɚɜɚɐɌ ɔ Ɏ ɛɜɔɝɟɞɝɞɎɔɔ ɡɑɗɌɞɚɚɍɜɌɓɚɎɌɞɑɗɑɕ ɛɜɚɔɝɡɚɐɔɞ ɛɑɜɑɡɚɐ 

ɘɑɞɌɗɗɌ ɔɓ ɏɜɟəɞɌ Ɏ Ɏɚɐəɟɪ ɠɌɓɟ. 

 
ʌʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ 

ʊʦʢʩʠʯʥʳʝ ʬʦʨʤʳ ð ɠɚɜɘɧ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ, əɑɏɌɞɔɎ- 

əɚ ɐɑɕɝɞɎɟɪɥɔɡ əɌ ɒɔɎɚɕ ɚɜɏɌəɔɓɘ: 

ð ɏɔɐɜɌɞɔɜɚɎɌəəɧɑ ɔɚəɧ ɘɑɞɌɗɗɚɎ [ȸ(ȹ2Ⱥ)x]n+; 
nðx nð1 

ð ɛɜɚɝɞɧɑ ɖɚɘɛɗɑɖɝɧ ɝ əɑɚɜɏɌəɔɣɑɝɖɔɘɔ ɌəɔɚəɌɘɔ: ȸȽlx 

ɔ ɞ.ɐ. 
, [ȸȹȽȺ3] 

ʌʦʨʤʳ ʧʦʥʠʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ɎɝɗɑɐɝɞɎɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɖɚɘɛɗɑɖɝ- 

əɧɡ ɝɚɑɐɔəɑəɔɕ ɝ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɗɔɏɌəɐɌɘɔ: 
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ð ɖɚɘɛɗɑɖɝɧ ɝ ɝɑɜɚɝɚɐɑɜɒɌɥɔɘɔ ɗɔɏɌəɐɌɘɔ ɔ ɌɘɔəɚɖɔɝɗɚɞɌɘɔ: M[S-R]n+, 

ɏɐɑ R ð ɚɜɏɌəɔɣɑɝɖɔɕ ɜɌɐɔɖɌɗ; M[NH 2ðCH 2ð...ðȽȹ2ȽȺȺȹ] ɔ ɞ.ɐ.; 

ð ɖɚɘɛɗɑɖɝɧ ɘɑɞɌɗɗɚɎ ɝ ɏɟɘɔəɚɎɧɘɔ ɔ ɠɟɗɨɎɚɖɔɝɗɚɞɌɘɔ. 

ʂʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ð ɘɑɞɌɗɗɧ, ɌɐɝɚɜɍɔɜɚɎɌəəɧɑ əɌ ɛɚɎɑɜɡəɚɝɞɔ 

ɎɓɎɑɤɑəəɧɡ ɣɌɝɞɔɢ: ȸn+[Fe2Ⱥ3  xȹ2Ⱥ]; ȸn+[ȸnȺ  yH2Ⱥ] ɔ ɞ.ɐ. 

ȼɌɝɝɘɚɞɜɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ Ɏ ɚɖɜɟ- 

ɒɌɪɥɑɕ ɝɜɑɐɑ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. 

ɾʝʣʝʟʦ. ȯɗɌɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɝɚɑɐɔəɑəɔɕ ɒɑɗɑɓɌ Ɏ ɛɚɎɑɜɡəɚɝɞ- 

əɧɡ ɎɚɐɌɡ ɫɎɗɫɪɞɝɫ ɛɜɚɢɑɝɝɧ ɡɔɘɔɣɑɝɖɚɏɚ ɎɧɎɑɞɜɔɎɌəɔɫ ɏɚɜəɧɡ ɛɚɜɚɐ, 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɔɡ ɘɑɡɌəɔɣɑɝɖɔɘ ɜɌɓɜɟɤɑəɔɑɘ ɔ ɜɌɝɞɎɚɜɑəɔɑɘ. 

ȳəɌɣɔɞɑɗɨəɧɑ ɖɚɗɔɣɑɝɞɎɌ ɒɑɗɑɓɌ ɛɚɝɞɟɛɌɪɞ ɝ ɛɚɐɓɑɘəɧɘ ɝɞɚɖɚɘ ɔ ɝɚ 

ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɛɜɑɐɛɜɔɫɞɔɕ ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɚɕ, ɘɑɞɌɗɗɚɚɍɜɌɍɌɞɧ- 

ɎɌɪɥɑɕ, ɞɑɖɝɞɔɗɨəɚɕ, ɗɌɖɚɖɜɌɝɚɣəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɝ ɝɑɗɨɝɖɚɡɚ- 

ɓɫɕɝɞɎɑəəɧɘɔ ɝɞɚɖɌɘɔ. 

ȺɝəɚɎəɚɕ ɠɚɜɘɚɕ əɌɡɚɒɐɑəɔɫ Fe(III ) Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ ɫɎɗɫ- 

ɪɞɝɫ ɑɏɚ ɖɚɘɛɗɑɖɝəɧɑ ɝɚɑɐɔəɑəɔɫ ɝ ɜɌɝɞɎɚɜɑəəɧɘɔ əɑɚɜɏɌəɔɣɑɝɖɔɘɔ 

ɔ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɝɚɑɐɔəɑəɔɫɘɔ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɏɟɘɟɝɚɎɧɘɔ Ɏɑɥɑ- 

ɝɞɎɌɘɔ. Ȼɜɔ ɜȹ 8,0  ɚɝəɚɎəɚɕ ɠɚɜɘɚɕ ɫɎɗɫɑɞɝɫ Fe(OH)3. 

ȶɚəɢɑəɞɜɌɢɔɫ ɒɑɗɑɓɌ ɛɚɐɎɑɜɒɑəɌ ɓɌɘɑɞəɧɘ ɝɑɓɚəəɧɘ ɖɚɗɑɍɌəɔɫɘ, 

ɣɞɚ ɝɎɫɓɌəɚ ɝ ɚɝɑəəɑ-Ɏɑɝɑəəɔɘ ɛɑɜɑɘɑɤɔɎɌəɔɑɘ Ɏɚɐəɧɡ ɘɌɝɝ ð ɏɚɘɚɞɑɜ- 

ɘɔɫ, ɖɚɞɚɜɌɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɖɔɝɗɑəɔɑɘ Fe(II ) Ɏ Fɑ(III ) ɔ ɎɧɛɌɐɑəɔɑɘ 

ɛɚɝɗɑɐəɑɏɚ Ɏ Ɏɔɐɑ Fe(OH)3. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɔ ɔɝɞɚɣəɔɖɌɡ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɝɚɐɑɜ- 

ɒɌəɔɑ ɒɑɗɑɓɌ ɖɚɗɑɍɗɑɞɝɫ Ɏ ɍɚɗɨɤɔɡ ɛɜɑɐɑɗɌɡ ð ɚɞ 0,01  ɐɚ 26,0  ɘɏ/ɐɘ3. 

ȽɚɐɑɜɒɌəɔɑ ɒɑɗɑɓɌ Ɏ Ɏɚɐɑ Ɏɧɤɑ 1ð2 ɘɏ/ɐɘ3 ɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɌɑɞ ɚɜ- 

ɏɌəɚɗɑɛɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ, ɛɜɔɐɌɎɌɫ ɑɕ əɑɛɜɔɫɞəɧɕ Ɏɫɒɟɥɔɕ Ɏɖɟɝ, ɔ 

ɐɑɗɌɑɞ Ɏɚɐɟ ɘɌɗɚɛɜɔɏɚɐəɚɕ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɧɡ 

ɔ ɞɑɡəɔɣɑɝɖɔɡ ɢɑɗɫɡ. 

ȸɌɗɧɑ ɖɚəɢɑəɞɜɌɢɔɔ ɒɑɗɑɓɌ, ɚɝɞɌɎɌɫɝɨ Ɏ ɜɌɝɞɎɚɜɑ ɛɜɔ əɔɓɖɚɘ ɓəɌ- 

ɣɑəɔɔ ɜȹ, ɚɖɌɓɧɎɌɪɞ ɞɚɖɝɔɣəɚɑ ɐɑɕɝɞɎɔɑ əɌ ɜɧɍ ɔ ɘɑɗɖɔɑ Ɏɚɐəɧɑ ɚɜ- 

ɏɌəɔɓɘɧ. ȸɑɡɌəɔɓɘ Ɏɜɑɐəɚɏɚ ɐɑɕɝɞɎɔɫ ɒɑɗɑɓɌ əɌ ɜɧɍ ɝɎɚɐɔɞɝɫ ɖ ɞɚɘɟ, 

ɣɞɚ ɒɑɗɑɓɚ, əɌɡɚɐɫɥɑɑɝɫ Ɏ Ɏɚɐɑ Ɏ Ɏɔɐɑ ɏɔɐɜɚɖɝɔɐɌ, ɚɝɌɒɐɌɫɝɨ əɌ ɝɗɔɓɔ- 

ɝɞɚɕ ɚɍɚɗɚɣɖɑ ɒɌɍɜ ɜɧɍ, ɓɌɖɟɛɚɜɔɎɌɑɞ ɔɡ ɔ ɜɌɓɦɑɐɌɑɞ. Ɂɗɚɜɔɐ ɒɑɗɑɓɌ 

Ɏ ɝɞɚɣəɧɡ ɎɚɐɌɡ Ɏ ɖɚəɢɑəɞɜɌɢɔɔ 5 ɘɏ/ɐɘ3 (Ɏ ɛɑɜɑɝɣɑɞɑ əɌ ɔɚə ɒɑɗɑɓɌ) 

ɓɌɐɑɜɒɔɎɌɑɞ ɚɍɜɌɓɚɎɌəɔɑ ɌɖɞɔɎəɚɏɚ ɔɗɌ əɌ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɫɡ ɔ 

ɝɍɜɌɒɔɎɌəɔɑ ɚɝɌɐɖɌ Ɏ ɘɑɞɌəɞɑəɖɌɡ; ɛɜɔ ɩɞɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɏɔɍəɑɞ 

ɘɔɖɜɚɠɗɚɜɌ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɠɔɗɨɞɜɚɎ. 

ʂʘʜʤʠʡ. Ȯ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ ɚə ɛɚɝɞɟɛɌɑɞ ɛɜɔ ɎɧɥɑɗɌɣɔɎɌəɔɔ ɛɚɣɎ, 

ɛɚɗɔɘɑɞɌɗɗɔɣɑɝɖɔɡ ɔ ɘɑɐəɧɡ ɜɟɐ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɗɚɒɑəɔɫ Ɏɚɐəɧɡ ɚɜ- 

ɏɌəɔɓɘɚɎ, ɝɛɚɝɚɍəɧɡ ɑɏɚ əɌɖɌɛɗɔɎɌɞɨ. Ƚɚɑɐɔəɑəɔɫ ɖɌɐɘɔɫ Ɏɧəɚɝɫɞɝɫ 

Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɝɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɝɎɔəɢɚɎɚ-ɢɔəɖɚɎɧɡ ɓɌɎɚɐɚɎ, 

ɜɟɐɚɚɍɚɏɌɞɔɞɑɗɨəɧɡ ɠɌɍɜɔɖ, ɜɫɐɌ ɡɔɘɔɣɑɝɖɔɡ ɛɜɑɐɛɜɔɫɞɔɕ (əɌɛɜɔɘɑɜ, 

ɛɜɚɔɓɎɚɐɝɞɎɌ ɝɑɜəɚɕ ɖɔɝɗɚɞɧ), ɏɌɗɨɎɌəɔɣɑɝɖɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ, Ɍ ɞɌɖɒɑ ɝ 

ɤɌɡɞəɧɘɔ ɎɚɐɌɘɔ. ȼɌɝɞɎɚɜɑəəɧɑ ɠɚɜɘɧ ɖɌɐɘɔɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɛɜɑɐ- 

ɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɘɔəɑɜɌɗɨəɧɑ ɔ ɚɜɏɌəɚ-ɘɔəɑɜɌɗɨəɧɑ 

ɖɚɘɛɗɑɖɝɧ. Ȼɚəɔɒɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɜɌɝɞɎɚɜɑəəɧɡ ɝɚɑɐɔəɑəɔɕ ɖɌɐɘɔɫ 

ɛɜɚɔɝɡɚɐɔɞ ɓɌ ɝɣɑɞ ɛɜɚɢɑɝɝɚɎ ɝɚɜɍɢɔɔ, ɎɧɛɌɐɑəɔɫ Ɏ ɚɝɌɐɚɖ ɏɔɐɜɚɖɝɔɐɌ ɔ 

ɖɌɜɍɚəɌɞɌ ɖɌɐɘɔɫ ɔ ɛɚɞɜɑɍɗɑəɔɫ ɔɡ Ɏɚɐəɧɘɔ ɚɜɏɌəɔɓɘɌɘɔ ȳəɌɣɔɞɑɗɨəɌɫ 
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ɣɌɝɞɨ ɖɌɐɘɔɫ ɘɚɒɑɞ ɘɔɏɜɔɜɚɎɌɞɨ Ɏ ɝɚɝɞɌɎɑ ɖɗɑɞɚɖ ɏɔɐɜɚɍɔɚəɞɚɎ. Ȯ ɜɑɣ- 

əɧɡ əɑɓɌɏɜɫɓəɑəəɧɡ ɔ ɝɗɌɍɚɓɌɏɜɫɓəɑəəɧɡ ɎɚɐɌɡ ɖɌɐɘɔɕ ɝɚɐɑɜɒɔɞɝɫ Ɏ 

ɝɟɍɘɔɖɜɚɏɜɌɘɘɚɎɧɡ ɖɚəɢɑəɞɜɌɢɔɫɡ, Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɔ ɝɞɚɣəɧɡ ɎɚɐɌɡ 

ɖɚəɢɑəɞɜɌɢɔɫ ɖɌɐɘɔɫ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 10 ɘɖɏ/ɐɘ3. 

ʄʝʜʴ ð ɚɐɔə ɔɓ ɎɌɒəɑɕɤɔɡ ɘɔɖɜɚɩɗɑɘɑəɞɚɎ. ɀɔɓɔɚɗɚɏɔɣɑɝɖɌɫ Ɍɖ- 

ɞɔɎəɚɝɞɨ ɘɑɐɔ ɝɎɫɓɌəɌ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɝ Ɏɖɗɪɣɑəɔɑɘ ɑɑ Ɏ ɝɚɝɞɌɎ ɌɖɞɔɎ- 

əɧɡ ɢɑəɞɜɚɎ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɠɑɜɘɑəɞɚɎ. ȹɑɐɚɝɞɌ- 

ɞɚɣəɚɑ ɝɚɐɑɜɒɌəɔɑ ɘɑɐɔ Ɏ ɛɚɣɎɌɡ ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɑɞ əɌ ɝɔəɞɑɓ ɍɑɗ- 

ɖɚɎ, ɒɔɜɚɎ ɔ ɎɔɞɌɘɔəɚɎ ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɍɑɝɛɗɚɐɔɪ ɜɌɝɞɔɞɑɗɨəɧɡ ɚɜɏɌ- 

əɔɓɘɚɎ. ȸɑɐɨ ɟɣɌɝɞɎɟɑɞ Ɏ ɛɜɚɢɑɝɝɑ ɠɚɞɚɝɔəɞɑɓɌ ɔ Ɏɗɔɫɑɞ əɌ ɟɝɎɚɑəɔɑ 

ɌɓɚɞɌ ɜɌɝɞɑəɔɫɘɔ. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɔɓɍɧɞɚɣəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɐɔ ɚɖɌɓɧ- 

ɎɌɪɞ əɑɍɗɌɏɚɛɜɔɫɞəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɜɌɝɞɔɞɑɗɨəɧɑ ɔ ɒɔɎɚɞəɧɑ ɚɜɏɌ- 

əɔɓɘɧ. 

ȺɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɛɚɝɞɟɛɗɑəɔɫ ɘɑɐɔ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ ɫɎɗɫ- 

ɪɞɝɫ ɝɞɚɣəɧɑ Ɏɚɐɧ ɛɜɑɐɛɜɔɫɞɔɕ ɡɔɘɔɣɑɝɖɚɕ, ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɚɕ ɛɜɚ- 

ɘɧɤɗɑəəɚɝɞɔ, ɤɌɡɞəɧɑ Ɏɚɐɧ, Ɍɗɨɐɑɏɔɐəɧɑ ɜɑɌɏɑəɞɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ 

ɟəɔɣɞɚɒɑəɔɫ Ɏɚɐɚɜɚɝɗɑɕ. ȸɑɐɨ ɘɚɒɑɞ ɛɚɫɎɗɫɞɨɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɜɜɚɓɔɔ 

ɘɑɐəɧɡ ɞɜɟɍɚɛɜɚɎɚɐɚɎ ɔ ɐɜɟɏɔɡ ɝɚɚɜɟɒɑəɔɕ, ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɝɔɝɞɑ- 

ɘɌɡ ɎɚɐɚɝəɌɍɒɑəɔɫ. Ȯ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ɛɜɔɝɟɞɝɞɎɔɑ ɘɑɐɔ ɚɍɟɝɗɚɎɗɑəɚ 

ɎɓɌɔɘɚɐɑɕɝɞɎɔɑɘ Ɏɚɐɧ ɝ ɘɑɐɨɝɚɐɑɜɒɌɥɔɘɔ ɏɚɜəɧɘɔ ɛɚɜɚɐɌɘɔ (ɡɌɗɨ- 

ɖɚɛɔɜɔɞ, ɡɌɗɨɖɚɓɔə, ɖɚɎɑɗɗɔə, ɍɚɜəɔɞ, ɘɌɗɌɡɔɞ, Ɍɓɟɜɔɞ, ɡɜɔɓɌɖɚɗɗɌ, 

ɍɜɚɞɌəɞɔə). 

ȽɚɐɑɜɒɌəɔɑ ɘɑɐɔ Ɏ ɛɜɔɜɚɐəɧɡ ɛɜɑɝəɧɡ ɎɚɐɌɡ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 2 ɐɚ 

30  ɘɖɏ/ɐɘ3, Ɏ ɘɚɜɝɖɔɡ ð ɚɞ 0,5  ɐɚ 3,5  ɘɖɏ/ɐɘ3. ȻɚɎɧɤɑəəɧɑ ɖɚəɢɑəɞɜɌ- 

ɢɔɔ ɘɑɐɔ (ɐɚ əɑɝɖɚɗɨɖɔɡ ɏɜɌɘɘɚɎ Ɏ 1 ɐɘ3) ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɖɔɝɗɧɡ ɜɟɐ- 

əɔɣəɧɡ Ɏɚɐ. 

ȸɑɐɨ ɛɜɔɐɌɑɞ Ɏɚɐɑ əɑɛɜɔɫɞəɧɕ ɛɜɔɎɖɟɝ ɛɜɔ ɖɚəɢɑəɞɜɌɢɔɔ 1,5  ɘɏ/ɐɘ3, 

ɚɖɜɌɤɔɎɌɑɞ Ɏɚɐɟ ɛɜɔ ɖɚəɢɑəɞɜɌɢɔɔ 0,5  ɘɏ/ɐɘ3. Ȼɜɔ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɐɔ 

0,01  ɘɏ/ɐɘ3 ɓɌɘɑɐɗɫɪɞɝɫ ɛɜɚɢɑɝɝɧ ɝɌɘɚɚɣɔɥɑəɔɫ ɎɚɐɚɑɘɚɎ, Ɍ ɛɜɔ ɖɚə- 

ɢɑəɞɜɌɢɔɔ 0,4ð0,5  ɘɏ/ɐɘ3 ɘɑɐɨ ɏɟɍɔɞɑɗɨəɚ ɐɑɕɝɞɎɟɑɞ əɌ ɘɔɖɜɚɠɗɚɜɟ, 

ɓɌɐɑɜɒɔɎɌɑɞ ɜɌɓɘəɚɒɑəɔɑ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ. ȻɚɝɞɟɛɌɫ ɝɚ ɝɞɚɣəɧɘɔ 

ɎɚɐɌɘɔ Ɏ ɛɚɣɎɟ ɛɜɔ ɛɚɗɔɎɑ, ɘɑɐɨ Ɍɖɖɟɘɟɗɔɜɟɑɞɝɫ ɛɚɣɎɚɕ ɔ ɜɌɝɞɑəɔɫɘɔ, 

ɚɖɌɓɧɎɌɑɞ əɌ əɔɡ Ɏɜɑɐəɚɑ ɐɑɕɝɞɎɔɑ, əɌɣɔəɌɫ ɝ ɖɚəɢɑəɞɜɌɢɔɔ 0,1 ɘɏ/ɐɘ3. 

ȺȰȶ (ɚɜɔɑəɞɔɜɚɎɚɣəɌɫ ɐɚɛɟɝɞɔɘɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɘɑɐɔ Ɏ ɛɚɣɎɑ, ɟɝɞɌ- 

əɚɎɗɑəəɌɫ ɜɌɝɣɑɞəɧɘ ɛɟɞɑɘ) ɝ ɟɣɑɞɚɘ ɠɚəɌ: 33  ɘɏ/ɖɏ ɐɗɫ ɛɑɝɣɌəɧɡ ɔ 

ɝɟɛɑɜɛɑɝɣɌəɧɡ ɛɚɣɎ, 66  ɘɏ/ɖɏ ɐɗɫ ɖɔɝɗɧɡ (ɝɟɏɗɔəɔɝɞɧɡ ɔ ɏɗɔəɔɝɞɧɡ) 

ɛɚɣɎ, 132  ɘɏ/ɖɏ ɐɗɫ ɍɗɔɓɖɔɡ ɖ əɑɕɞɜɌɗɨəɧɘ. 

ʉʚʠʥʝʮ. ȱɝɞɑɝɞɎɑəəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɛɚɝɞɟɛɗɑəɔɫ ɝɎɔəɢɌ Ɏ ɛɚ- 

Ɏɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɛɜɚɢɑɝɝɧ ɜɌɝɞɎɚɜɑəɔɫ. ȳəɌɣɔɞɑɗɨəɚɑ ɛɚ- 

Ɏɧɤɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɝɎɔəɢɌ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ (Ɏ ɞɚɘ ɣɔɝɗɑ, ɔ Ɏ ɛɚ- 

Ɏɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ) ɝɎɫɓɌəɚ ɝɚ ɝɒɔɏɌəɔɑɘ ɟɏɗɑɕ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɞɜɌ- 

ɩɞɔɗɝɎɔəɢɌ Ɏ ɖɌɣɑɝɞɎɑ ɌəɞɔɐɑɞɚəɌɞɚɜɌ Ɏ ɘɚɞɚɜəɚɘ ɞɚɛɗɔɎɑ, ɝ Ɏɧəɚɝɚɘ 

Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɝɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɜɟɐɚɚɍɚɏɌɞɔɞɑɗɨəɧɡ ɠɌɍɜɔɖ, 

əɑɖɚɞɚɜɧɡ ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɔɡ ɓɌɎɚɐɚɎ, ɡɔɘɔɣɑɝɖɔɡ ɛɜɚɔɓɎɚɐɝɞɎ, ɤɌɡɞ 

ɔ ɞ.ɐ. 

ȽɎɔəɑɢ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɜɌɝɞɎɚɜɑəəɚɘ ɔ ɎɓɎɑɤɑəəɚɘ 

(ɝɚɜɍɔɜɚɎɌəəɚɘ) ɝɚɝɞɚɫəɔɔ. Ȯ ɜɌɝɞɎɚɜɑəəɚɕ ɠɚɜɘɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ Ɏɔɐɑ 

ɘɔəɑɜɌɗɨəɧɡ ɔ ɚɜɏɌəɚɘɔəɑɜɌɗɨəɧɡ ɖɚɘɛɗɑɖɝɚɎ, Ɍ ɞɌɖɒɑ ɛɜɚɝɞɧɡ ɔɚ- 
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əɚɎ, Ɏ əɑɜɌɝɞɎɚɜɔɘɚɕ ð ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ Ɏ Ɏɔɐɑ ɝɟɗɨɠɔɐɚɎ, ɝɟɗɨɠɌɞɚɎ ɔ 

ɖɌɜɍɚəɌɞɚɎ. Ȯ ɜɑɣəɧɡ ɎɚɐɌɡ ɖɚəɢɑəɞɜɌɢɔɫ ɝɎɔəɢɌ ɖɚɗɑɍɗɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 

0,1ð2 ɘɖɏ/ɐɘ3. ȰɌɒɑ Ɏ Ɏɚɐɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɛɜɔɗɑɏɌɪɥɔɡ ɖ ɜɌɕɚəɌɘ 

ɓɌɗɑɏɌəɔɫ ɛɚɗɔɘɑɞɌɗɗɔɣɑɝɖɔɡ ɜɟɐ, ɖɚəɢɑəɞɜɌɢɔɫ ɑɏɚ ɜɑɐɖɚ ɐɚɝɞɔɏɌɑɞ 

10ð20  ɘɏ/ɐɘ3. 

ȽɟɥɑɝɞɎɑəəɧɘɔ ɠɌɖɞɚɜɌɘɔ ɛɚəɔɒɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɝɎɔəɢɌ Ɏ Ɏɚɐɑ 

ɫɎɗɫɑɞɝɫ Ɍɐɝɚɜɍɢɔɫ ɑɏɚ ɎɓɎɑɤɑəəɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɔ ɚɝɌɒɐɑəɔɑ ɝ əɔɘɔ 

Ɏ ɐɚəəɧɑ ɚɞɗɚɒɑəɔɫ. Ȯ ɣɔɝɗɑ ɐɜɟɏɔɡ ɘɑɞɌɗɗɚɎ ɝɎɔəɑɢ ɔɓɎɗɑɖɌɑɞɝɫ ɔ əɌ- 

ɖɌɛɗɔɎɌɑɞɝɫ ɏɔɐɜɚɍɔɚəɞɌɘɔ. 

ȽɎɔəɑɢ Ɏ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ ɛɜɚəɔɖɌɑɞ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɣɑɜɑɓ ɚɜ- 

ɏɌəɧ ɐɧɡɌəɔɫ ɔ ɛɔɥɑɎɌɜɑəɔɫ. Ⱥə əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɖɚɝɞɫɡ ɔ ɛɚɎɑɜɡəɚɝɞ- 

əɧɡ ɞɖɌəɫɡ ɔ ɚɞəɚɝɔɞɝɫ ɖ ɢɔɞɚɛɗɌɓɘɌɞɔɣɑɝɖɔɘ ɫɐɌɘ. Ƚɚɑɐɔəɑəɔɫ ɝɎɔəɢɌ 

əɑ ɎɧɎɚɐɫɞɝɫ ɔɓ ɚɜɏɌəɔɓɘɌ ɔ ɞɑɘ ɝɌɘɧɘ ɚɖɌɓɧɎɌɪɞ ɐɗɔɞɑɗɨəɚɑ ɞɚɖɝɔɣ- 

əɚɑ ɎɚɓɐɑɕɝɞɎɔɑ. 

ʍʨʦʤ. Ȯ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɝɚɑɐɔəɑəɔɫ ɡɜɚɘɌ (ȣȣȣ) ɔ (Vȣ) ɛɚɛɌɐɌɪɞ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɧɥɑɗɌɣɔɎɌəɔɫ ɔɓ ɛɚɜɚɐ (ɡɜɚɘɔɞ, ɖɜɚɖɚɔɞ, ɟɎɌɜɚɎɔɞ ɔ ɐɜ.). 

ȹɑɖɚɞɚɜɚɑ ɔɡ ɖɚɗɔɣɑɝɞɎɚ ɛɚɝɞɟɛɌɑɞ ɔɓ ɛɚɣɎ Ɏ ɛɜɚɢɑɝɝɑ ɜɌɓɗɚɒɑəɔɫ ɚɜɏɌ- 

əɔɓɘɚɎ ɔ ɜɌɝɞɑəɔɕ. ȳəɌɣɔɞɑɗɨəɧɑ ɖɚɗɔɣɑɝɞɎɌ ɘɚɏɟɞ ɛɚɝɞɟɛɌɞɨ Ɏ Ɏɚɐɚɑ- 

ɘɧ ɝɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɏɌɗɨɎɌəɔɣɑɝɖɔɡ ɢɑɡɚɎ, ɖɜɌɝɔɗɨəɧɡ ɢɑɡɚɎ ɞɑɖ- 

ɝɞɔɗɨəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ, ɖɚɒɑɎɑəəɧɡ ɓɌɎɚɐɚɎ ɔ ɛɜɑɐɛɜɔɫɞɔɕ ɡɔɘɔɣɑɝɖɚɕ 

ɛɜɚɘɧɤɗɑəəɚɝɞɔ. Ȼɚəɔɒɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɔɚəɚɎ ɡɜɚɘɌ ɘɚɒɑɞ əɌɍɗɪ- 

ɐɌɞɨɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɚɞɜɑɍɗɑəɔɫ ɔɡ Ɏɚɐəɧɘɔ ɚɜɏɌəɔɓɘɌɘɔ ɔ ɛɜɚɢɑɝɝɚɎ 

Ɍɐɝɚɜɍɢɔɔ. 

Ȯ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ ɝɚɑɐɔəɑəɔɫ ɡɜɚɘɌ əɌɡɚɐɫɞɝɫ Ɏ ɜɌɝɞɎɚɜɑəəɚɘ 

ɔ ɎɓɎɑɤɑəəɚɘ ɝɚɝɞɚɫəɔɫɡ, ɝɚɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɓɌɎɔɝɔɞ ɚɞ 

ɝɚɝɞɌɎɌ Ɏɚɐ, ɞɑɘɛɑɜɌɞɟɜɧ, ɜȹ ɜɌɝɞɎɚɜɌ. ȮɓɎɑɤɑəəɧɑ ɝɚɑɐɔəɑəɔɫ ɡɜɚ- 

ɘɌ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ Ɏ ɚɝəɚɎəɚɘ ɝɚɜɍɔɜɚɎɌəəɧɑ ɝɚɑɐɔəɑəɔɫ ɡɜɚɘɌ. 

ȽɚɜɍɑəɞɌɘɔ ɘɚɏɟɞ ɍɧɞɨ ɏɗɔəɧ, ɏɔɐɜɚɖɝɔɐ ɒɑɗɑɓɌ, Ɏɧɝɚɖɚɐɔɝɛɑɜɝəɧɕ 

ɚɝɑɐɌɪɥɔɕ ɖɌɜɍɚəɌɞ ɖɌɗɨɢɔɫ, ɚɝɞɌɞɖɔ ɜɌɝɞɔɞɑɗɨəɧɡ ɔ ɒɔɎɚɞəɧɡ ɚɜɏɌ- 

əɔɓɘɚɎ. Ȯ ɜɌɝɞɎɚɜɑəəɚɕ ɠɚɜɘɑ ɡɜɚɘ ɘɚɒɑɞ əɌɡɚɐɔɞɨɝɫ Ɏ Ɏɔɐɑ ɡɜɚɘɌɞɚɎ 

ɔ ɍɔɡɜɚɘɌɞɚɎ. Ɂɜɚɘ ɞɌɖɒɑ Ɍɖɖɟɘɟɗɔɜɟɑɞɝɫ Ɏ ɞɖɌəɫɡ ɜɌɝɞɑəɔɕ. 

Ȯ ɜɑɣəɧɡ əɑɓɌɏɜɫɓəɑəəɧɡ ɔ ɝɗɌɍɚɓɌɏɜɫɓəɑəəɧɡ ɎɚɐɌɡ ɝɚɐɑɜɒɌəɔɑ 

ɡɜɚɘɌ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 0,1  ɐɚ 5 ɘɖɏ/ɐɘ3, Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɎɚɐɚɑɘɌɡ ɚəɚ 

ɐɚɝɞɔɏɌɑɞ 10ð100  ɘɖɏ/ɐɘ3. Ƚɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ Ɏ ɘɚɜɝɖɔɡ ɎɚɐɌɡ ð 

0,05  ɘɖɏ/ɐɘ3, Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ð ɚɍɧɣəɚ Ɏ ɛɜɑɐɑɗɌɡ 10ð102  ɘɖɏ/ɐɘ3. 

Ȯ ɎɚɐɚɛɜɚɎɚɐəɚɕ Ɏɚɐɑ ɝɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ ɝɚɝɞɌɎɗɫɑɞ 2,3 ɘɖɏ/ɐɘ3, 

ɘɌɖɝɔɘɌɗɨəɌɫ ð 79  ɘɖɏ/ɐɘ3. Ƚɚɑɐɔəɑəɔɫ ɡɜɚɘɌ (VI) Ɏ ɎɚɐɚɑɘɌɡ ɚɣɑəɨ 

ɝɞɌɍɔɗɨəɧ; Ɏ ɌəɌɩɜɚɍəɧɡ ɟɝɗɚɎɔɫɡ ɡɜɚɘ (VI) ɛɑɜɑɡɚɐɔɞ Ɏ ɡɜɚɘ (III ), 

ɝɚɑɐɔəɑəɔɫ ɖɚɞɚɜɚɏɚ ɎɧɛɌɐɌɪɞ Ɏ ɚɝɌɐɚɖ. Ȯ ɥɑɗɚɣəɚɕ ɝɜɑɐɑ ɚɝɌɒɐɑəɔɑ 

ɛɜɚɔɝɡɚɐɔɞ ɍɧɝɞɜɑɑ. 

ɁɜɚɘɌɞ ɔ ɍɔɡɜɚɘɌɞ ɖɌɗɔɫ Ɏ ɖɚəɢɑəɞɜɌɢɔɔ 1 ɘɏ/ɐɘ3 ɛɜɔɐɌɪɞ Ɏɚɐɑ 

ɏɚɜɨɖɔɕ ɛɜɔɎɖɟɝ, Ɍ ɓɌɛɌɡ əɑ ɚɥɟɥɌɑɞɝɫ ɐɌɒɑ ɛɜɔ ɖɚəɢɑəɞɜɌɢɔɔ 50 ɘɏ/ɐɘ3. 

Ȯ ɛɜɔɝɟɞɝɞɎɔɔ əɔɖɑɗɫ Ɏɜɑɐəɚɑ ɐɑɕɝɞɎɔɑ ɡɜɚɘɌ ɛɜɚɫɎɗɫɑɞɝɫ ɛɜɔ ɖɚəɢɑə- 

ɞɜɌɢɔɔ ɡɜɚɘɌ 2 ɘɏ/ɐɘ3. 

Ƚɚɑɐɔəɑəɔɫ ɡɜɚɘɌ (VI) ɚɖɌɓɧɎɌɪɞ əɌ ɚɜɏɌəɔɓɘ ɚɍɥɑɞɚɖɝɔɣɑɝɖɚɑ, 

ɜɌɓɐɜɌɒɌɪɥɑɑ, ɖɌəɢɑɜɚɏɑəəɚɑ, ɖɟɘɟɗɫɞɔɎəɚɑ, Ɍɗɗɑɜɏɔɣɑɝɖɚɑ ɔ ɘɟɞɌɏɑə- 

əɚɑ ɐɑɕɝɞɎɔɑ, ɏɟɍɔɞɑɗɨəɚ ɐɑɕɝɞɎɟɪɞ əɌ ɠɗɚɜɟ ɔ ɠɌɟəɟ ɎɚɐɚɑɘɚɎ ɔ ɞɑɘ 

ɝɌɘɧɘ ɓɌɘɑɐɗɫɪɞ ɛɜɚɢɑɝɝɧ ɝɌɘɚɚɣɔɥɑəɔɫ. 
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ʎʠʥʢ ɛɚɛɌɐɌɑɞ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɜɟɤɑəɔɫ ɔ ɜɌɝɞɎɚ- 

ɜɑəɔɫ ɏɚɜəɧɡ ɛɚɜɚɐ ɔ ɘɔəɑɜɌɗɚɎ (ɝɠɌɗɑɜɔɞ, ɢɔəɖɔɞ, ɏɚɝɗɌɜɔɞ, ɝɘɔɞɝɚ- 

əɔɞ, ɖɌɗɌɘɔə), Ɍ ɞɌɖɒɑ ɝɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɜɟɐɚɚɍɚɏɌɞɔɞɑɗɨəɧɡ ɠɌɍɜɔɖ 

ɔ ɏɌɗɨɎɌəɔɣɑɝɖɔɡ ɢɑɡɚɎ, ɛɜɚɔɓɎɚɐɝɞɎ ɛɑɜɏɌɘɑəɞəɚɕ ɍɟɘɌɏɔ, ɘɔəɑɜɌɗɨ- 

əɧɡ ɖɜɌɝɚɖ, Ɏɔɝɖɚɓəɚɏɚ ɎɚɗɚɖəɌ ɔ ɐɜ. 

Ȯ Ɏɚɐɑ ɢɔəɖ ɝɟɥɑɝɞɎɟɑɞ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ Ɏ ɔɚəəɚɕ ɠɚɜɘɑ ɔɗɔ Ɏ 

ɠɚɜɘɌɡ ɑɏɚ ɘɔəɑɜɌɗɨəɧɡ ɔ ɚɜɏɌəɔɣɑɝɖɔɡ ɖɚɘɛɗɑɖɝɚɎ, ɔəɚɏɐɌ ɎɝɞɜɑɣɌ- 

ɑɞɝɫ Ɏ əɑɜɌɝɞɎɚɜɔɘɧɡ ɠɚɜɘɌɡ: Ɏ Ɏɔɐɑ ɏɔɐɜɚɖɝɔɐɌ, ɖɌɜɍɚəɌɞɌ, ɝɟɗɨɠɔɐɌ 

ɔ ɐɜ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɢɔəɖ ɝɚɐɑɜɒɔɞɝɫ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ 1ð5770  ɘɖɏ/ɐɘ3. 

Ȯ ɜɑɣəɧɡ ɎɚɐɌɡ ɖɚəɢɑəɞɜɌɢɔɫ ɢɔəɖɌ ɚɍɧɣəɚ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 3 ɐɚ 120  ɘɖɏ/ɐɘ3, 

Ɏ ɘɚɜɝɖɔɡ ð ɚɞ 1,5  ɐɚ 10 ɘɖɏ/ɐɘ3, Ɏ ɜɟɐəɧɡ ɔ ɚɝɚɍɑəəɚ Ɏ ɤɌɡɞəɧɡ Ɏɚ- 

ɐɌɡ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɜȹ ɝɚɐɑɜɒɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ ɓəɌɣɔɞɑɗɨəɧɘ. 

Ȼɜɔ ɖɚəɢɑəɞɜɌɢɔɔ 2 ɘɏ/ɐɘ3 Ɏ Ɏɚɐɑ ɛɚɫɎɗɫɑɞɝɫ ɛɜɔɎɖɟɝ, ɛɜɔ 5 ɘɏ/ɐɘ3 ð 

Ɏɫɒɟɥɔɕ ɛɜɔɎɖɟɝ, ɚɛɌɗɑɝɢɑəɢɔɫ, ɛɑɝɖɚɛɚɐɚɍəɧɕ ɚɝɌɐɚɖ. Ȼɜɔ 30  ɘɏ/ɐɘ3 

ɎɚɐɌ ɝɞɌəɚɎɔɞɝɫ əɑɛɜɔɏɚɐəɚɕ ɐɗɫ ɛɔɞɨɫ ɛɚ Ɏɖɟɝɟ ɔ ɛɜɔɚɍɜɑɞɌɑɞ ɘɟɞəɧɕ 

ɘɚɗɚɣəɧɕ ɢɎɑɞ. 

ɂɔəɖ ɚɞəɚɝɔɞɝɫ ɖ ɣɔɝɗɟ ɌɖɞɔɎəɧɡ ɘɔɖɜɚɩɗɑɘɑəɞɚɎ, Ɏɗɔɫɪɥɔɡ əɌ 

ɜɚɝɞ ɔ əɚɜɘɌɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɚɜɏɌəɔɓɘɚɎ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɘəɚɏɔɑ ɝɚɑɐɔ- 

əɑəɔɫ ɢɔəɖɌ ɞɚɖɝɔɣəɧ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɑɏɚ ɝɟɗɨɠɌɞ ɔ ɡɗɚɜɔɐ. 

Ȱɗɫ ɜɧɍ ɢɔəɖ Ɏɚ ɘəɚɏɚ ɜɌɓ ɞɚɖɝɔɣəɑɑ, ɣɑɘ ɐɗɫ ɗɪɐɑɕ ɔ ɞɑɛɗɚɖɜɚɎ- 

əɧɡ ɒɔɎɚɞəɧɡ, ɔ ɑɏɚ Ɏɜɑɐəɚɑ ɐɑɕɝɞɎɔɑ ɛɜɚɫɎɗɫɑɞɝɫ əɌɘəɚɏɚ ɜɌəɨɤɑ, 

ɣɑɘ ɔɓɘɑəɫɪɞɝɫ ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ. ɂɔəɖ ɝɛɚɝɚɍɑə ɖ 

ɖɟɘɟɗɫɢɔɔ ɞɖɌəɫɘɔ ɜɧɍ ɔ əɔɓɤɔɡ Ɏɚɐəɧɡ ɚɜɏɌəɔɓɘɚɎ, Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ 

ɚɞ 0,1 ɘɏ/ɐɘ3 Ɏɚɐɧ Ɏɜɑɐəɚ ɐɑɕɝɞɎɟɑɞ əɌ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɖɟɗɨɞɟɜɧ. 

ɂɔəɖ Ɍɖɖɟɘɟɗɔɜɟɑɞɝɫ ɛɚɣɎɚɕ, ɛɚɩɞɚɘɟ ɝɞɚɣəɧɑ Ɏɚɐɧ, ɝɚɐɑɜɒɌɥɔɑ ɢɔəɖ, 

əɑɛɜɔɏɚɐəɧ ɐɗɫ ɚɜɚɤɑəɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɟɗɨɞɟɜ. 

Ɂɔɘɔɖɚ-ɌəɌɗɔɞɔɣɑɝɖɔɕ Ɍɝɛɑɖɞ ɜɑɤɑəɔɫ ɛɜɚɍɗɑɘɧ ɚɛɜɑɐɑɗɑəɔɫ 

ɠɚɜɘ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɝɞɌɗ Ɏɚɓɘɚɒɑə ɝ ɛɚ- 

ɫɎɗɑəɔɑɘ əɚɎɑɕɤɔɡ ɘɑɞɚɐɚɎ ɌəɌɗɔɓɌ. ȼɌəɨɤɑ ɚɛɜɑɐɑɗɫɗɔ ɗɔɤɨ ɎɌɗɚɎɚɑ 

ɝɚɐɑɜɒɌəɔɑ ɞɫɒɑɗɚɏɚ ɘɑɞɌɗɗɌ Ɏ Ɏɚɐɑ ɔ ɟɝɞɌəɌɎɗɔɎɌɗɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɘɑɒɐɟ ɎɓɎɑɤɑəəɚɕ ɔ ɜɌɝɞɎɚɜɑəəɚɕ ɠɚɜɘɌɘɔ. Ⱥ ɖɌɣɑɝɞɎɑ Ɏɚɐ, ɓɌɏɜɫɓ- 

əɑəəɧɡ ɘɑɞɌɗɗɌɘɔ, ɝɟɐɔɗɔ əɌ ɚɝəɚɎɌəɔɔ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ ɛɚ ɔɡ 

ɎɌɗɚɎɚɘɟ ɝɚɐɑɜɒɌəɔɪ ɝ ɎɑɗɔɣɔəɌɘɔ ȻȰȶ. ȽɑɕɣɌɝ ɞɌɖɌɫ ɚɢɑəɖɌ ɝɣɔɞɌ- 

ɑɞɝɫ əɑɛɚɗəɚɕ ɔ əɑɚɍɚɝəɚɎɌəəɚɕ, ɞɌɖ ɖɌɖ ɍɔɚɗɚɏɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ ɘɑ- 

ɞɌɗɗɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɏɚ ɝɚɝɞɚɫəɔɑɘ Ɏ ɎɚɐɌɡ, Ɍ ɩɞɚ, ɖɌɖ ɛɜɌɎɔɗɚ, ɖɚɘɛ- 

ɗɑɖɝɧ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɚɘɛɚəɑəɞɌɘɔ. Ȼɚɝɖɚɗɨɖɟ ɔɘɑɑɞ ɘɑɝɞɚ ɖɚɘɛɗɑɖɝɚ- 

ɚɍɜɌɓɚɎɌəɔɑ Ⱦȸ ɝ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɝɚɑɐɔəɑəɔɫɘɔ ɑɝɞɑɝɞɎɑəəɚɏɚ ɛɜɚɔɝ- 

ɡɚɒɐɑəɔɫ, ɩɞɔ ɖɚɘɛɗɑɖɝɧ əɑ ɞɚɗɨɖɚ ɘɌɗɚɞɚɖɝɔɣəɧ, əɚ əɑɜɑɐɖɚ ɚɖɌɓɧɎɌ- 

ɪɞ ɝɞɔɘɟɗɔɜɟɪɥɑɑ ɐɑɕɝɞɎɔɑ əɌ ɜɌɓɎɔɞɔɑ ɏɔɐɜɚɍɔɚəɞɚɎ, ɛɚɝɖɚɗɨɖɟ ɛɜɔ 

ɩɞɚɘ ɚəɔ ɝɞɌəɚɎɫɞɝɫ ɍɔɚɗɚɏɔɣɑɝɖɔ ɐɚɝɞɟɛəɧ ɚɜɏɌəɔɓɘɌɘ. 

Ȼɜɔ ɜɌɓɜɌɍɚɞɖɑ ɝɟɥɑɝɞɎɟɪɥɔɡ ȻȰȶ ɛɜɚɢɑɝɝɧ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌ- 

əɔɫ əɑ ɟɣɔɞɧɎɌɗɔ ɔ ɚɢɑəɖɟ Ɏɗɔɫəɔɫ əɑɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɗɑɕ ɞɫɒɑɗɧɡ ɘɑ- 

ɞɌɗɗɚɎ əɌ ɒɔɎɧɑ ɚɜɏɌəɔɓɘɧ ɛɜɚɎɚɐɔɗɔ Ɏ ɣɔɝɞɧɡ Ɏɚɐəɧɡ ɜɌɝɞɎɚɜɌɡ ɛɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɜɌɝɞɎɚɜɑəəɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɑɝɞɑɝɞɎɑəəɚɏɚ ɛɜɚɔɝ- 

ɡɚɒɐɑəɔɫ. Ȭ ɓəɌəɔɑ ɠɚɜɘɧ əɌɡɚɒɐɑəɔɫ ɘɑɞɌɗɗɌ Ɏ Ɏɚɐɑ ɎɌɒəɚ əɑ ɞɚɗɨɖɚ 

ɛɜɔ ɔɓɟɣɑəɔɔ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɛɜɔɜɚɐəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, 

əɚ ɔ ɛɜɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ ɚɞ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. 
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1.2.3.6. ʇʨʦʮʝʩʩʳ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

Ȼɚɐ ɝɌɘɚɚɣɔɥɑəɔɑɘ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɛɚəɔɘɌɪɞ ɝɚɎɚɖɟɛəɚɝɞɨ ɠɔ- 

ɓɔɣɑɝɖɔɡ, ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔ ɡɔɘɔɣɑɝɖɔɡ ɎəɟɞɜɔɎɚɐɚɑɘəɧɡ ɛɜɚɢɑɝɝɚɎ, 

əɌɛɜɌɎɗɑəəɧɡ əɌ ɝəɔɒɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ 

ɐɚ ɟɜɚɎəɫ, əɑ ɛɜɑɐɝɞɌɎɗɫɪɥɑɏɚ ɟɏɜɚɓɧ ɐɗɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɩɖɚɝɔ- 

ɝɞɑɘɧ. 

ȽɌɘɚɚɣɔɥɑəɔɑ ɝɎɫɓɌəɚ ɝ ɞɑɡəɚɏɑəəɧɘɔ ɖɜɟɏɚɎɚɜɚɞɌɘɔ ɎɑɥɑɝɞɎ, 

ɖɚɞɚɜɧɑ ɎɖɗɪɣɌɪɞɝɫ Ɏ ɍɔɚɏɑɚɡɔɘɔɣɑɝɖɔɑ ɢɔɖɗɧ ɟɏɗɑɜɚɐɌ, ɌɓɚɞɌ, ɝɑɜɧ 

ɔ ɐɜɟɏɔɡ ɩɗɑɘɑəɞɚɎ. 

ȮɖɗɌɐ ɚɞɐɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɛɚɝɚɍəɚɝɞɨ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɖ ɝɌɘɚɚɣɔ- 

ɥɑəɔɪ ɓɌɎɔɝɔɞ ɚɞ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ, ɠɌɓɚɎɚɏɚ ɝɚɝɞɌɎɌ ɔ ɣɟɒɑ- 

ɜɚɐəɚɝɞɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɘ ɓɌɏɜɫɓəɫɪɥɔɑ 

ɎɑɥɑɝɞɎɌ ɟɝɗɚɎəɚ ɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ əɌ ɞɜɔ ɏɜɟɛɛɧ. 

1.  ȾɌɖ əɌɓɧɎɌɑɘɧɑ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ɎɑɥɑɝɞɎɌ ð əɑɜɌɓɗɌɏɌɪɥɔɑɝɫ 

ɔɗɔ ɜɌɓɗɌɏɌɪɥɔɑɝɫ Ɏ ɛɜɔɜɚɐəɚɕ ɝɜɑɐɑ ɚɣɑəɨ ɘɑɐɗɑəəɚ. ɉɞɚ ɔɚəɧ ɘɑ- 

ɞɌɗɗɚɎ, ɘɔəɑɜɌɗɨəɧɑ ɝɚɗɔ, ɏɔɐɜɚɠɚɍəɧɑ ɝɚɑɐɔəɑəɔɫ ɞɔɛɌ ɡɗɚɜɚɜɏɌ- 

əɔɣɑɝɖɔɡ ɛɑɝɞɔɢɔɐɚɎ, ɞɫɒɑɗɧɑ əɑɠɞɫəɧɑ ɟɏɗɑɎɚɐɚɜɚɐɧ. ȶ ɩɞɚɕ ɏɜɟɛɛɑ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɘɚɒəɚ ɚɞəɑɝɞɔ ɔ ɜɌɐɔɚəɟɖɗɔɐɧ. 

Ƚəɔɒɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɕ ɖɚəɝɑɜɎɌɞɔɎəɧɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ Ɏɚ- 

ɐɌɡ ɛɜɚɔɝɡɚɐɔɞ ɓɌ ɝɣɑɞ: 

Å ɜɌɓɍɌɎɗɑəɔɫ; 

Å ɠɔɓɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɘɌɝɝɚɛɑɜɑəɚɝɌ Ɏ ɝɚɛɜɑɐɑɗɨəɧɑ ɝɜɑɐɧ; 

Å ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌəɔɫ; 

Å ɝɚɜɍɢɔɔ; 

Å ɍɔɚəɌɖɚɛɗɑəɔɫ. 

Ȼɚɩɞɚɘɟ ɝɌɘɚɚɣɔɥɑəɔɑ ɔɘɑɑɞ ɖɌɒɟɥɔɕɝɫ ɡɌɜɌɖɞɑɜ, ɛɚɝɖɚɗɨɖɟ ɛɜɚ- 

ɔɝɡɚɐɔɞ ɗɔɤɨ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ (ɠɔɖɝɌɢɔɫ, ɚɏɜɌəɔɣɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ) 

ɔ ɜɌɝɝɑɫəɔɑ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ, ɛɑɜɑəɚɝ ɑɏɚ 

Ɏ ɝɚɛɜɑɐɑɗɨəɧɑ ɚɍɦɑɖɞɧ. 

2.  ɹʠʦʛʝʥʥʳʝ ɎɑɥɑɝɞɎɌ (ɟɏɗɑɜɚɐ, Ɍɓɚɞ, ɠɚɝɠɚɜ, ɖɌɗɔɕ ɔ ɐɜ.), ɟɣɌɝɞ- 

Ɏɟɪɥɔɑ Ɏ ɍɔɚɗɚɏɔɣɑɝɖɚɘ ɖɜɟɏɚɎɚɜɚɞɑ, ɘɔəɑɜɌɗɨəɧɑ ɠɚɜɘɧ ɌɓɚɞɌ ɔ ɠɚɝ- 

ɠɚɜɌ, ɗɑɏɖɚɟɝɎɚɫɑɘɧɑ ɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɝɌɘɚ- 

ɚɣɔɥɑəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɛɜɚɔɝɡɚɐɔɞ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɓɌ ɝɣɑɞ ɍɔɚɡɔ- 

ɘɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ ɝ ɟɣɌɝɞɔɑɘ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɘɔɖɜɚ- 

ɚɜɏɌəɔɓɘɚɎ. 

3.  ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ɎɑɥɑɝɞɎɌ, əɑ ɎɚɎɗɑɖɌɑɘɧɑ Ɏ ɍɔɚɗɚɏɔɣɑɝɖɔɕ 

ɖɜɟɏɚɎɚɜɚɞ, ɓɌɣɌɝɞɟɪ ɞɚɖɝɔɣəɧɑ, ɛɜɚɘɧɤɗɑəəɚɏɚ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑə- 

əɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ. ȽɌɘɚɚɣɔɥɑəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɚɞ ɩɞɔɡ ɎɑɥɑɝɞɎ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɓɌ ɝɣɑɞ ɍɔɚɜɌɓɗɚɒɑəɔɫ ɔ ɛɜɑɎɜɌɥɑəɔɫ Ɏ ɜɑ- 

ɓɟɗɨɞɌɞɑ ɛɜɚɞɑɖɌəɔɫ ɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɕ. 

Ȯ ɚɍɥɑɘ ɝɗɟɣɌɑ ɜɌɓɗɔɣəɧɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɟɣɌɝɞɎɟɪɞ Ɏ ɝɚ- 

Ɏɚɖɟɛəɚɝɞɔ ɛɜɚɢɑɝɝɚɎ ɘɌɝɝɚɛɑɜɑəɚɝɌ ɔ ɞɜɌəɝɠɚɜɘɌɢɔɔ. 

ȹɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘɔ ɐɗɫ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ: 

Ɍ) ɠɔɓɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɘɌɝɝɚɛɑɜɑəɚɝɌ: 

Å ɜɌɓɍɌɎɗɑəɔɑ  (ɛɑɜɑɘɑɤɔɎɌəɔɑ); 

Å Ɏɧəɚɝ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɝɚɝɑɐəɔɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ (Ɏəɔɓ 

ɛɚ ɞɑɣɑəɔɪ); 

Å ɔɝɛɌɜɑəɔɑ; 
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ʐ = ; 

 

Å ɝɚɜɍɢɔɫ (ɎɓɎɑɤɑəəɧɘɔ ɣɌɝɞɔɢɌɘɔ ɔ ɐɚəəɧɘɔ ɚɞɗɚɒɑəɔɫɘɔ); 

Å ɍɔɚəɌɖɚɛɗɑəɔɑ; 

ɍ) ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ; 

Ɏ) ɡɔɘɔɣɑɝɖɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ: 

Å ɏɔɐɜɚɗɔɓ; 

Å ɠɚɞɚɗɔɓ; 

Å ɚɖɔɝɗɑəɔɑ. 

ȼɌɝɝɘɚɞɜɔɘ əɑɖɚɞɚɜɧɑ ɔɓ ɩɞɔɡ ɛɜɚɢɑɝɝɚɎ ɛɚɐɜɚɍəɑɑ. 

 
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ  ʧʨʦʮʝʩʩʳ  ʥʘ  ʛʨʘʥʠʮʝ  ʨʘʟʜʝʣʘ  ʬʘʟ 

ʀʩʧʘʨʝʥʠʝ ʠ ʨʘʩʪʚʦʨʝʥʠʝ ɏɌɓɚɎ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɜɌɓɐɑɗɌ Ɏɚɓɐɟɡ ð 

ɎɚɐɌ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɘɌɝɝɚɛɑɜɑəɚɝɌ ɎɑɥɑɝɞɎ ɝ Ɏɧɝɚɖɚɕ ɗɑ- 

ɞɟɣɑɝɞɨɪ. 

Ȼɚɝɖɚɗɨɖɟ ɛɜɚɢɑɝɝɧ ɔɝɛɌɜɑəɔɫðɜɌɝɞɎɚɜɑəɔɫ ɓɌɣɌɝɞɟɪ əɑɜɌɎəɚ- 

Ɏɑɝəɧ, ɐɗɫ ɚɛɔɝɌəɔɫ ɖɔəɑɞɔɖɔ ɔɝɛɚɗɨɓɟɪɞ ɜɌɓɗɔɣəɧɑ ɠɔɓɔɖɚ-ɘɌɞɑɘɌɞɔ- 

ɣɑɝɖɔɑ ɘɚɐɑɗɔ. ȽɚɏɗɌɝəɚ ɐɎɟɡɛɗɑəɚɣəɚɕ ɘɚɐɑɗɔ, ɖɌɖ Ɏ ɏɌɓɚɎɚɕ, ɞɌɖ ɔ Ɏ 

ɒɔɐɖɚɕ ɠɌɓɌɡ ɔɘɑɪɞɝɫ ɐɎɑ ɓɚəɧ: ɓɚəɌ ɘɚɗɑɖɟɗɫɜəɚɕ ɐɔɠɠɟɓɔɔ ɝ ɏɜɌ- 

ɐɔɑəɞɚɘ ɖɚəɢɑəɞɜɌɢɔɔ Ɏɍɗɔɓɔ ɛɚɎɑɜɡəɚɝɞɔ ɜɌɓɐɑɗɌ ɠɌɓ ɔ ɓɚəɌ ɖɚəɎɑɖ- 

ɞɔɎəɚɏɚ ɛɑɜɑəɚɝɌ ɎɑɥɑɝɞɎɌ (ɛɜɔ ɛɚɝɞɚɫəəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ) ɎɐɌɗɔ ɚɞ 

ɛɚɎɑɜɡəɚɝɞɔ. 

Ȯ ɜɌɘɖɌɡ ɘɚɐɑɗɔ ɘɚɒəɚ ɜɌɝɝɣɔɞɌɞɨ ɛɚɞɚɖ ɎɑɥɑɝɞɎɌ ɣɑɜɑɓ ɛɚɎɑɜɡ- 

əɚɝɞɨ ɜɌɓɐɑɗɌ Ɏ Ɏɔɐɑ ɠɟəɖɢɔɔ əɑɓɌɎɔɝɔɘɚ ɔɓɘɑɜɫɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏɚɐ- 

əɚɕ ɝɔɝɞɑɘɧ ɔ ɐɌəəɚɏɚ ɎɑɥɑɝɞɎɌ. Ȯ ɣɌɝɞəɚɝɞɔ, ɛɚɞɚɖ ɓɌɎɔɝɔɞ ɚɞ ɓəɌɣɑəɔɫ 

ɖɚəɝɞɌəɞɧ ȯɑəɜɔ (ɚɞəɚɤɑəɔɫ ɐɌɎɗɑəɔɫ əɌɝɧɥɑəəɧɡ ɛɌɜɚɎ ɖ ɜɌɝɞɎɚ- 

ɜɔɘɚɝɞɔ Ɏ Ɏɚɐɑ) ɔ ɚɞ ɝɖɚɜɚɝɞɔ ɘɚɗɑɖɟɗɫɜəɚɕ ɐɔɠɠɟɓɔɔ Ɏɍɗɔɓɔ ɛɚɎɑɜɡ- 

əɚɝɞɔ ɜɌɓɐɑɗɌ ɠɌɓ. 

Ƚɖɚɜɚɝɞɨ ɘɚɗɑɖɟɗɫɜəɚɕ ɐɔɠɠɟɓɔɔ ɓɌɎɔɝɔɞ: 

ð ɚɞ ɝɖɚɜɚɝɞɔ ɎɚɓɐɟɡɌ əɌɐ ɛɚɎɑɜɡəɚɝɞɨɪ Ɏɚɐɧ. Ⱥɍɧɣəɚ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ, 

ɣɞɚ ɛɜɔɛɚɎɑɜɡəɚɝɞəɌɫ ɝɖɚɜɚɝɞɨ ɐɎɔɒɑəɔɫ Ɏɚɐɧ ɝɚɝɞɌɎɗɫɑɞ 3,5%  ɚɞ 

ɝɖɚɜɚɝɞɔ ɎɑɞɜɌ əɌɐ Ɏɚɐɚɕ; 

ð ɚɞ ɔɝɛɌɜɑəɔɫ Ɏɚɐɧ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏ ɝɔɗɟ Ɏɧɝɚɖɚɕ ɖɚəɢɑəɞɜɌ- 

ɢɔɔ ɎɚɐɌ ɛɑɜɑɡɚɐɔɞ ɣɑɜɑɓ ɏɜɌəɔɢɟ ɜɌɓɐɑɗɌ ɎɚɓɐɟɡðɎɚɐɌ ɝɚ ɝɖɚɜɚɝɞɨɪ, 

Ɏ əɑɝɖɚɗɨɖɚ ɞɧɝɫɣ ɜɌɓ ɛɜɑɎɧɤɌɪɥɑɕ ɝɖɚɜɚɝɞɨ ɔɝɛɌɜɑəɔɫ ɗɪɍɚɏɚ ɐɜɟ- 

ɏɚɏɚ ɖɚɘɛɚəɑəɞɌ. 

Ȯɜɑɘɫ, ɓɌ ɖɚɞɚɜɚɑ ɖɚəɢɑəɞɜɌɢɔɫ ɎɑɥɑɝɞɎɌ Ɏ ɒɔɐɖɚɕ ɠɌɓɑ ɟɘɑəɨɤɌ- 

ɑɞɝɫ ɎɐɎɚɑ ɓɌ ɝɣɑɞ ɔɝɛɌɜɑəɔɫ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɚɞəɚɤɑəɔɑɘ 

0,69 ẗ d 
1/2    

ɼẗH  ẗ f 

f = 
M 

; 
2 ẗʌẗ R ẗ T 

H = 
16 ,04  ẗ Pp ẗM 

,
 

T ẗ Sp 

ɏɐɑ d ð ɏɗɟɍɔəɌ ɝɗɚɫ Ɏɚɐɧ, ɔɓ ɖɚɞɚɜɚɏɚ ɛɜɚɔɝɡɚɐɔɞ ɔɝɛɌɜɑəɔɑ; ȹ ð ɖɚə- 

ɝɞɌəɞɌ ȯɑəɜɔ; b=(2,0±0,2) 10ð5 ð ɘəɚɒɔɞɑɗɨ, ɟɣɔɞɧɎɌɪɥɔɕ ɔɝɛɌɜɑəɔɑ 

ɎɑɥɑɝɞɎɌ Ɏ Ɏɚɓɐɟɡ; ȸ ð ɘɚɗɑɖɟɗɫɜəɌɫ ɘɌɝɝɌ ɎɑɥɑɝɞɎɌ; Ⱦ ð ɌɍɝɚɗɪɞəɌɫ 
ɞɑɘɛɑɜɌɞɟɜɌ; ʈʨ ð ɐɌɎɗɑəɔɑ ɛɌɜɚɎ ɎɑɥɑɝɞɎɌ; Sʨ ð ɜɌɝɞɎɚɜɔɘɚɝɞɨ Ɏɑɥɑ- 

ɝɞɎɌ Ɏ Ɏɚɐɑ. 
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w s 

 

ǘǦǧǱǮǼǦ 1.22.  ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʧʨʦʮʝʩʩʦʚ (25Áʉ, ʨʅ 7) 
 

ɻʞʲʞʪʫʛʧ ɽʙʛʤʞʦʡʞ ʨʙʩʧʛ, ʈʙ ʉʙʪʫʛʧʩʡʥʧʪʫʵ ʛ ʛʧʝʞ, ʥʜ/ʝʥ3 ȓ1/2,  ʰ 

ʥ-ʧʝʥʪʘʥ 68 400 40 0,012 

ʙʝʥʟʦʣ 12 700 1780 0,065 

ʮʠʢʣʦʛʝʢʩʘʥ 10 245 55 0,08 

ʧ-ʢʩʠʣʦʣ 1170 180 0,71 

ʵʪʠʣʙʝʥʟʦʣ 935 152 0,81 

ʥ-ʜʝʢʘʥ 175 0,05 4,7 

ʣʠʥʜʘʥ 0,017 17 4900 

ʬʝʥʘʥʪʨʝʥ 0,2 1,2 42 000 

ʘʥʪʨʘʮʝʥ 0,001 0,04 530 000 

ʛʝʢʩʘʭʣʦʨʙʝʥʟʦʣ 0,0015 0,11 570 000 

ʧʠʨʝʥ 0,001 0,14 830 000 

ɼɼʊ 0,000022 0,003 31 000 000 

 
 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɑɘ Ɏɧɤɑ ɐɌɎɗɑəɔɑ ɛɌɜɚɎ ɎɑɥɑɝɞɎɌ, ɞɑɘ ɍɧɝɞɜɑɑ ɛɜɔ 

ɛɜɚɣɔɡ ɜɌɎəɧɡ ɟɝɗɚɎɔɫɡ ɚəɚ ɔɝɛɌɜɫɑɞɝɫ. ȹɌɛɜɚɞɔɎ, ɎɑɥɑɝɞɎɌ ɝ əɔɓɖɔɘ 

ɐɌɎɗɑəɔɑɘ ɛɌɜɚɎ ɔ Ɏɧɝɚɖɚɕ ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ Ɏ Ɏɚɐɑ ɘɑəɨɤɑ ɛɚɐɎɑɜɒɑəɧ 

ɛɜɚɢɑɝɝɌɘ ɔɝɛɌɜɑəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɑɥɑɝɞɎɌɘɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɔɝɫ 

Ɏɧɝɚɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ɐɌɎɗɑəɔɫ ɛɌɜɚɎ ɎɑɥɑɝɞɎɌ ɔ ɘɑəɨɤɑɕ ɜɌɝɞɎɚɜɔ- 

ɘɚɝɞɨɪ. ȴɓ ɐɌəəɧɡ ɞɌɍɗ. 1.22  ɝɗɑɐɟɑɞ, ɣɞɚ əɌɔɍɚɗɑɑ ɍɧɝɞɜɚ ɔɝɛɌɜɫɪɞɝɫ 

əɔɓɖɚɘɚɗɑɖɟɗɫɜəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɔ ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, Ɏ 

ɚɝɚɍɑəəɚɝɞɔ ɌɗɖɌəɧ, ɢɔɖɗɚɌɗɖɌəɧ ɔ ɍɑəɓɚɗɧ. 

ʉʦʨʙʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ɓɌəɔɘɌɪɞ ɎɌɒəɚɑ ɘɑɝɞɚ Ɏ ɛɑɜɑɜɌɝɛɜɑɐɑ- 

ɗɑəɔɔ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ əɑɕɞɜɌɗɨəɧɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɏɔɐɜɚɠɚɍəɧɡ ɘɚ- 

ɗɑɖɟɗ. ȼɌɎəɚɎɑɝɔɑ ɝɚɜɍɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ ɘɚɒəɚ ɓɌɛɔɝɌɞɨ Ɏ Ɏɔɐɑ 

P  ᴺ
Koc  OP , 

ɏɐɑ ʈw ð ɎɑɥɑɝɞɎɚ ʈ Ɏ Ɏɚɐəɚɕ ɠɌɓɑ; ʈs ð ɎɑɥɑɝɞɎɚ ʈ Ɏ ɝɚɜɍɔɜɚɎɌəəɚɘ ɝɚ- 

ɝɞɚɫəɔɔ; Kɚɝ ð ɖɚɩɠɠɔɢɔɑəɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɎɑɥɑɝɞɎɌ ʈ Ɏ ɝɔɝɞɑɘɑ ɚɜɏɌ- 

əɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ ð ɎɚɐɌ. 

ȮɑɗɔɣɔəɌ Kɚɝ ɐɗɫ ɜɌɓəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɓɌɎɔɝɔɞ ɚɞ ɖɚɩɠɠɔɢɔ- 

ɑəɞɚɎ ɌɖɞɔɎəɚɝɞɔ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ ɛɜɔ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɝɞɚɫəəɧɡ ɖɚɩɠɠɔ- 

ɢɔɑəɞɌɡ ɌɖɞɔɎəɚɝɞɔ Ɏ ɚɜɏɌəɔɣɑɝɖɚɕ ɠɌɓɑ. ɉɞɔɘ, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɍɟɝɗɚɎɗɑ- 

əɚ ɝɟɥɑɝɞɎɚɎɌəɔɑ ɖɚɜɜɑɗɫɢɔɔ ɘɑɒɐɟ ɖɚɩɠɠɔɢɔɑəɞɌɘɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ 

Ɏ ɝɔɝɞɑɘɌɡ ɚɖɞɌəɚɗ ð ɎɚɐɌ (Kow) ɔ ɞɎɑɜɐɚɑ ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ ð ɎɚɐɌ 

(Kɚɝ  ): 

Koc Ђ 0,4  ʂow, 

Ɍ ɞɌɖɒɑ ɘɑɒɐɟ ʂʦw  ɔ ɠɌɖɞɚɜɚɘ ɍɔɚɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ KɎ. 

ȮɑɗɔɣɔəɌ Kow ɝɎɫɓɌəɌ ɝ ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ ɎɑɥɑɝɞɎɌ Ɏ Ɏɚɐɑ S ɛɜɚɝɞɧɘ 

ɝɚɚɞəɚɤɑəɔɑɘ 

lg Kow = (4,5 ÷ 0,75) lg S . 
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ɉɞɚ ɝɚɚɞəɚɤɑəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ ɐɗɫ ɘəɚɏɔɡ ɖɗɌɝɝɚɎ ɚɜɏɌəɔɣɑɝɖɔɡ 

ɝɚɑɐɔəɑəɔɕ, ɎɖɗɪɣɌɫ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɏɌɗɚɏɑəɔɜɚɎɌəəɧɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, 

ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɖɔɝɗɚɞɧ, ɡɗɚɜɚɜɏɌəɔɣɑɝɖɔɑ ɛɑɝɞɔɢɔɐɧ, ɛɚɗɔɡɗɚɜɔɜɚ- 

ɎɌəəɧɑ ɍɔɠɑəɔɗɧ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɝɚɜɍɑəɞɌɡ ɚɜɏɌəɔɣɑɝɖɚɑ ɎɑɥɑɝɞɎɚ ɝɚɝɞɌɎɗɫɑɞ ɗɔɤɨ 

əɑɖɚɞɚɜɟɪ ɐɚɗɪ ɚɞ ɘɌɝɝɧ ɝɚɜɍɑəɞɌ, ɛɚɩɞɚɘɟ ɖɚɩɠɠɔɢɔɑəɞ ɜɌɝɛɜɑɐɑɗɑ- 
əɔɫ ɎɑɥɑɝɞɎɌ ʈ Ɏ ɝɔɝɞɑɘɑ ɝɚɜɍɑəɞ ð ɎɚɐɌ (Kp ) ɛɜɔəɫɞɚ əɚɜɘɔɜɚɎɌɞɨ əɌ 

ɝɚɐɑɜɒɌəɔɑ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɟɏɗɑɜɚɐɌ (ȺȽ) Ɏ ɝɚɜɍɑəɞɑ: 

Kʨ = Kɚɝ[OC] , 

ɏɐɑ [ȺȽ] ð ɝɚɐɑɜɒɌəɔɑ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɝɚɜɍɑəɞɑ. 

Ȼɜɔ ɩɞɚɘ ɐɚɗɫ ɝɚɜɍɔɜɚɎɌəəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ (ʈ) ɚɛɔ- 

ɝɧɎɌɑɞɝɫ ɟɜɌɎəɑəɔɑɘ 

F = 
K p ẗ[C]  

,
 

1+ K p ẗ[C] 

ɏɐɑ [Ƚ] ð ɖɚəɢɑəɞɜɌɢɔɫ ɝɟɝɛɑəɓɔɜɚɎɌəəɚɏɚ Ɏ Ɏɚɐɑ ɝɚɜɍɑəɞɌ. 

Ƚ ɜɚɝɞɚɘ [Ƚ] ɎɑɗɔɣɔəɌ F ɝɞɜɑɘɔɞɝɫ ɖ 1, ɞ.ɑ. Ɏɝɑ ɎɑɥɑɝɞɎɚ ʈ ɍɟɐɑɞ əɌɡɚ- 

ɐɔɞɨɝɫ Ɏ ɝɚɜɍɔɜɚɎɌəəɚɘ ɝɚɝɞɚɫəɔɔ. Ȯ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ ɎɑɗɔɣɔəɌ [Ƚ] 
ɎɑɗɔɖɌ, ɞɌɖ ɣɞɚ ɐɗɫ ɘəɚɏɔɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Kp[Ƚ] > 1. Ȯ ɚɞɖɜɧɞɧɡ 

ɎɚɐɚɑɘɌɡ ɚɍɜɌɞəɌɫ ɝɔɞɟɌɢɔɫ: ɝɚɜɍɢɔɫ ɚɖɌɓɧɎɌɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚɕ ɞɚɗɨɖɚ 

ɐɗɫ ɝɚɑɐɔəɑəɔɕ ɝ Kɚɝ>10 5. 

ȬɘɑɜɔɖɌəɝɖɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɔɓɟɣɌɗɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɔəɝɑɖɞɔɢɔɐɌ 

ɐɔɗɨɐɜɔəɌ ð ɞɔɛɔɣəɚɏɚ ɛɜɑɐɝɞɌɎɔɞɑɗɫ ɏɔɐɜɚɠɚɍəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɑ- 

ɥɑɝɞɎ Ɏ ɎɚɐɚɡɜɌəɔɗɔɥɑ ȶɚɜɌɗɎɔɗɗ (ȽɄȬ). Ⱥəɔ ɚɍəɌɜɟɒɔɗɔ, ɣɞɚ 40%  

ɛɚɝɞɟɛɔɎɤɑɏɚ Ɏ ɎɚɐɚɡɜɌəɔɗɔɥɑ ɐɔɗɨɐɜɔəɌ ɚɝɌɒɐɌɑɞɝɫ əɌ ɐəɚ ɔ ɝɖɌɛ- 

ɗɔɎɌɑɞɝɫ Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ, 50%  ð Ɏɧəɚɝɔɞɝɫ Ɏəɔɓ ɛɚ ɞɑɣɑəɔɪ ɣɑɜɑɓ 

ɤɗɪɓɧ. Ⱥɖɚɗɚ 10%  ɛɚɝɞɟɛɔɎɤɑɏɚ ɐɔɗɨɐɜɔəɌ əɌɖɌɛɗɔɎɌɗɚɝɨ Ɏ ɜɧɍɌɡ. 

Ȯ ɞɚɗɥɑ Ɏɚɐɧ ɐɔɗɨɐɜɔə ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 64% əɌ- 

ɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɜɧɍɌɡ, 24% ɜɌɝɞɎɚɜɫɑɞɝɫ Ɏ Ɏɚɐɑ ɔ 12%  ɝɚɜɍɔɜɟɑɞɝɫ ɎɓɎɑ- 

ɤɑəəɧɘɔ ɞɎɑɜɐɧɘɔ ɣɌɝɞɔɢɌɘɔ. ȶɚəɢɑəɞɜɌɢɔɫ ɎɑɥɑɝɞɎɌ Ɏ ɜɧɍɌɡ ɔ ɐɚə- 

əɧɡ ɚɞɗɚɒɑəɔɫɡ əɌɡɚɐɔɗɌɝɨ Ɏ ɜɌɎəɚɎɑɝɔɔ ɝɚ ɝɜɑɐəɑɕ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɜɌɝɞɎɚɜɑəəɚɏɚ ɐɔɗɨɐɜɔəɌ, ɛɜɔɣɑɘ ɖɚɗɔɣɑɝɞɎɚ ɐɔɗɨɐɜɔəɌ Ɏ ɜɧɍɌɡ ɍɧɗɚ 

ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɝɚɐɑɜɒɌəɔɪ Ɏ əɔɡ ɒɔɜɌ ɔ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ Ɏɚɐɑ 

əɑɓɌɎɔɝɔɘɚ ɚɞ ɡɌɜɌɖɞɑɜɌ ɛɔɞɌəɔɫ, ɎɔɐɌ, ɘɌɝɝɧ, ɜɌɓɘɑɜɌ ɜɧɍ ɔɗɔ ɐɜɟɏɔɡ 

ɟɝɗɚɎɔɕ. ȰɌəəɧɑ ɛɚɗɑɎɧɡ ɔɓɘɑɜɑəɔɕ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɗɌɍɚɜɌɞɚɜəɧɘ 

ɔɓɘɑɜɑəɔɫɘ, əɚɜɘɔɜɚɎɌəəɧɘ əɌ ɝɚɐɑɜɒɌəɔɑ ɒɔɜɌ, ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ 

ɖɚɩɠɠɔɢɔɑəɞɟ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ ɝɔɝɞɑɘɑ ɚɖɞɌəɚɗðɎɚɐɌ. 

Ȼɚ-Ɏɔɐɔɘɚɘɟ, ɞɌɖɚɑ ɜɌɎəɚɎɑɝəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ð ɚɍɥɑɑ ɛɜɌɎɔɗɚ 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɏɔɐɜɚɠɚɍəɧɡ (ɗɔɛɚɠɔɗɨəɧɡ) ɝɚɑɐɔəɑəɔɕ Ɏ əɑɛɚ- 

ɗɫɜəɧɡ ɠɜɌɖɢɔɫɡ ɝɑɐɔɘɑəɞɌɜəɧɡ ɣɌɝɞɔɢ ɔ ɏɔɐɜɚɍɔɚəɞɚɎ. 

Ȼɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɜɌɎəɚɎɑɝəɚɝɞɔ ɝɚɜɍɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ ɘɚɒɑɞ əɑ 

Ɏɧɛɚɗəɫɞɨɝɫ, ɑɝɗɔ ɎɑɥɑɝɞɎɚ ɛɜɑɞɑɜɛɑɎɌɑɞ ɡɔɘɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ. 

Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɝɖɚɜɚɝɞɨ ɛɜɚɢɑɝɝɚɎ ɝɚɜɍɢɔɔ ð ɐɑɝɚɜɍɢɔɔ ɘɚɒɑɞ ɗɔɘɔɞɔɜɚ- 

ɎɌɞɨ ɝɖɚɜɚɝɞɨ ɡɔɘɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ. 

ȴɓɟɣɑəɔɑ ɖɔəɑɞɔɖɔ ɛɜɚɢɑɝɝɚɎ ɝɚɜɍɢɔɔ ɛɚɖɌɓɌɗɚ əɌɗɔɣɔɑ ɐɎɟɡ ɝɞɌ- 

ɐɔɕ: 
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ȹɌ ɛɑɜɎɚɕ ɝɞɌɐɔɔ ɝɚɜɍɢɔɫ ɎɑɥɑɝɞɎɌ ɛɜɚɞɑɖɌɑɞ ɍɧɝɞɜɚ ɔ ɚɍɜɌɞɔ- 

ɘɚ. ɉɞɚ ɛɚɎɑɜɡəɚɝɞəɌɫ ɝɚɜɍɢɔɫ. ȰɌɗɨəɑɕɤɑɑ ɛɜɚəɔɖəɚɎɑəɔɑ ɎɑɥɑɝɞɎɌ 

Ɏəɟɞɜɨ ɘɌɖɜɚɘɚɗɑɖɟɗɫɜəɚɏɚ ɖɗɟɍɖɌ ɞɎɑɜɐɚɏɚ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɝɚɜɍɑəɞɌ ð 

ɛɜɚɢɑɝɝ ɘɑɐɗɑəəɧɕ ɔ ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɝɟɞɚɖ. Ȱɚɗɫ 

ɛɚɎɑɜɡəɚɝɞəɚ-ɝɚɜɍɔɜɚɎɌəəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɍɧɣəɚ ɝɚɝɞɌɎɗɫɑɞ 0,35 ð0,6.  

Ƚɚɜɍɢɔɫ ɘəɚɏɔɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɝ ɜɌɝɞɎɚɜɔɘɚɝɞɨɪ Ɏ Ɏɚɐɑ 

ɘɑəɑɑ 10ð3ȸ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɟɐɌɗɑəɔɫ ɡɔɘɔɣɑ- 

ɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɔɓ ɒɔɐɖɚɕ ɠɌɓɧ. ȶ ɞɌɖɔɘ ɎɑɥɑɝɞɎɌɘ ɚɞəɚɝɫɞɝɫ ɡɗɚɜɚɜɏɌ- 

əɔɣɑɝɖɔɑ ɛɑɝɞɔɢɔɐɧ, ɛɚɗɔɡɗɚɜɍɔɠɑəɔɗɧ, ɛɚɗɔɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚ- 

ɜɚɐɧ. ɉɞɔ ɝɚɑɐɔəɑəɔɫ ɘɌɗɚɜɌɝɞɎɚɜɔɘɧ Ɏ Ɏɚɐɑ ɔ ɔɘɑɪɞ ɍɚɗɨɤɔɑ ɓəɌɣɑəɔɫ 
Kow (104ð10 7). Ȱɗɫ əɔɡ ɝɚɜɍɢɔɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɛɜɚɢɑɝ- 

ɝɚɘ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

 
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ   ʩʘʤʦʦʯʠʱʝʥʠʝ 

ȸɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɝɣɔɞɌ- 

ɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɖɌəɌɗɚɎ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. ȸɔɖɜɚ- 

ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɎɖɗɪɣɌɪɞ ɜɑɌɖɢɔɔ ɝ ɟɣɌɝɞɔɑɘ 

ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɔ ɏɔɐɜɚɗɔɞɔɣɑɝɖɔɡ ɠɑɜɘɑəɞɚɎ (ɚɖɝɔ- 

ɐɌɓ, ɚɖɝɔɏɑəɌɓ, ɐɑɏɔɐɜɚɏɑəɌɓ, ɏɔɐɜɚɗɌɓ ɔ ɐɜ.). ȺɛɞɔɘɌɗɨəɌɫ ɞɑɘɛɑɜɌɞɟɜɌ 

ɐɗɫ ɛɜɚɞɑɖɌəɔɫ ɛɜɚɢɑɝɝɚɎ ɍɔɚɐɑɏɜɌɐɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɝɚ- 

ɝɞɌɎɗɫɑɞ 25ð30  ÁȽ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɫɡ ɘɔɖɜɚɍəɚɑ ɝɚɚɍɥɑɝɞɎɚ ɛɚɗɟɣɌɑɞ ɩəɑɜɏɔɪ ɔɓ 

ɜɌɓɗɔɣəɧɡ ɔɝɞɚɣəɔɖɚɎ. Ȼɜɔ ɩɞɚɘ ɘɔɖɜɚɚɜɏɌəɔɓɘɧ, ɝɟɥɑɝɞɎɟɪɥɔɑ əɌ 

ɝɗɑɐɚɎɧɡ ɖɚɗɔɣɑɝɞɎɌɡ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ ɖɌɖ əɌ 

ɑɐɔəɝɞɎɑəəɚɘ ɔɝɞɚɣəɔɖɑ ɟɏɗɑɜɚɐɌ, əɌɡɚɐɫɞɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɖɚəɖɟɜɑəɢɔɔ 

ɐɜɟɏ ɝ ɐɜɟɏɚɘ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɖɚɜɚɝɞɨ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ Ɏɑ- 

ɥɑɝɞɎɌ ɓɌɎɔɝɔɞ əɑ ɞɚɗɨɖɚ ɚɞ ɑɏɚ ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ ɔ ɝɞɜɟɖɞɟɜɧ, əɚ ɔ 

ɚɞ ɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɝɛɚɝɚɍəɚɝɞɔ ɘɔɖɜɚɍəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ, ɚɞ ɠɌɓɧ ɜɚɝɞɌ 

ɛɚɛɟɗɫɢɔɔ, ɚɞ ɘɑɝɞəɚɝɞɔ ɔ ɎɔɐɚɎɚɏɚ ɝɚɝɞɌɎɌ ɘɔɖɜɚɍəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɖɚəɝɞɌəɞɌ ɝɖɚɜɚɝɞɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ 

ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɖɚəɝɞɌəɞɚɕ ɝɖɚɜɚɝɞɔ ɑɏɚ ɥɑɗɚɣ- 

əɚɏɚ ɏɔɐɜɚɗɔɓɌ: 

lg kB = a + b  lg k OH. 

ɉɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɜɚɗɔ ɏɔɐɜɚɗɔɞɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɘɔɖɜɚ- 

ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɎɑɥɑɝɞɎ, ɛɚɐɎɑɜɒɑəəɧɡ ɥɑɗɚɣəɚɘɟ ɏɔɐ- 

ɜɚɗɔɓɟ. 

ȹɌ ɛɜɚɢɑɝɝɧ ɍɔɚɐɑɏɜɌɐɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɚɖɌɓɧɎɌɪɞ Ɏɗɔ- 

ɫəɔɑ ɘəɚɒɑɝɞɎɚ ɠɌɖɞɚɜɚɎ ð ɚɝɎɑɥɑəɔɑ, ɝɚɐɑɜɒɌəɔɑ Ɏ Ɏɚɐɑ Ⱥ2, ɛɔɞɌɞɑɗɨ- 

əɧɡ ɎɑɥɑɝɞɎ, ɖɚɠɌɖɞɚɜɚɎ (ɎɑɥɑɝɞɎ əɑɍɑɗɖɚɎɚɕ ɛɜɔɜɚɐɧ, əɑɚɍɡɚɐɔɘɧɡ 
ɠɑɜɘɑəɞɌɘ ɐɗɫ ɚɝɟɥɑɝɞɎɗɑəɔɫ ɜɑɌɖɢɔɔ). 

ȰɌɒɑ ɑɝɗɔ ɘɔɖɜɚɚɜɏɌəɔɓɘɧ ɚɍɗɌɐɌɪɞ əɑɚɍɡɚɐɔɘɧɘ ɐɗɫ ɜɌɓɗɚɒɑəɔɫ 

ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ əɌɍɚɜɚɘ ɠɑɜɘɑəɞɚɎ, ɚəɔ ɘɚɏɟɞ əɑ ɛɜɚɫɎɗɫɞɨ 

ɌɖɞɔɎəɚɝɞɔ ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɟɍɝɞɜɌɞɚɎ ɔɗɔ ɖɚɠɌɖɞɚ- 

ɜɚɎ. Ȼɚɩɞɚɘɟ ɘəɚɏɔɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɘɚɏɟɞ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔ 

ɜɌɝɛɌɐɌɞɨɝɫ ɞɚɗɨɖɚ Ɏ ɟɝɗɚɎɔɫɡ ɖɚɘɑɞɌɍɚɗɔɓɘɌ, ɞ.ɑ. ɛɜɔ ɚɍɑɝɛɑɣɑəɔɔ ɝɚ- 

ɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɖɚɝɟɍɝɞɜɌɞɌɘɔ, ɖɚɠɌɖɞɚɜɌɘɔ ɔ ɞ.ɐ. 
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Ȯ ɑɝɞɑɝɞɎɑəəɧɡ ɟɝɗɚɎɔɫɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ- 

ɢɑɝɝɚɎ əɌɔɍɚɗɑɑ ɍɧɝɞɜɚ ɜɌɝɛɌɐɌɪɞɝɫ ə-ɌɗɖɌəɧ (əɌ 60ð90%  ɓɌ ɞɜɔ əɑ- 

ɐɑɗɔ). ȼɌɓɎɑɞɎɗɑəəɧɑ ɌɗɖɌəɧ ɔ ɢɔɖɗɚɌɗɖɌəɧ ɜɌɝɛɌɐɌɪɞɝɫ ɘɑɐɗɑəəɑɕ, 

ɣɑɘ ə-ɌɗɖɌəɧ (ɓɌ əɑɐɑɗɪ əɌ 40%).  ȹɔɓɖɚɘɚɗɑɖɟɗɫɜəɧɑ ɌɜɚɘɌɞɔɣɑɝɖɔɑ 

ɟɏɗɑɎɚɐɚɜɚɐɧ ɘɔəɑɜɌɗɔɓɟɪɞɝɫ ɍɧɝɞɜɑɑ əɌɝɧɥɑəəɧɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, 

ɚɐəɌɖɚ ɛɚɗɔɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ ɜɌɓɜɟɤɌɪɞɝɫ ɘɑɐɗɑəəɚ. ȭɔɚ- 

ɐɑɏɜɌɐɌɢɔɫ ɌɜɚɘɌɞɔɣɑɝɖɔɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɌɝɖɜɧɞɔɑɘ 

ɌɜɚɘɌɞɔɣɑɝɖɔɡ ɖɚɗɑɢ ɓɌ ɝɣɑɞ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɚɜɞɚ-ɐɔɚɗɚɎ. 

ɀɑəɚɗɧ ɔ ɖɜɑɓɚɗɧ ɞɌɖɒɑ ɩɠɠɑɖɞɔɎəɚ ɜɌɓɜɟɤɌɪɞɝɫ ɘɔɖɜɚɚɜɏɌəɔɓɘɌɘɔ. 

ȳɌɘɑɥɑəəɧɑ ɐɔ- ɔ ɞɜɔɡɗɚɜɠɑəɚɗɧ ɜɌɓɗɌɏɌɪɞɝɫ ɛɚɗəɚɝɞɨɪ Ɏ ɐɚəəɧɡ ɚɞ- 

ɗɚɒɑəɔɫɡ Ɏ ɞɑɣɑəɔɑ 5ð7 ɐəɑɕ, əɔɞɜɚɠɑəɚɗɧ ð Ɏ ɞɑɣɑəɔɑ 14ð20  ɐəɑɕ. 

Ȯ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɫɡ, əɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɔɑ ɛɚɞɑəɢɔɌɗɨəɧɑ Ɏɚɓ- 

ɘɚɒəɚɝɞɔ ɍɌɖɞɑɜɔɕ Ɏ ɚɞəɚɤɑəɔɔ ɡɔɘɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓ- 

əɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɚəɔ əɑ ɎɝɑɏɐɌ ɘɚɏɟɞ ɍɧɞɨ ɜɑɌɗɔɓɚɎɌəɧ. ȾɌɖ, Ɏəɑɝɑəɔɑ 

ɌɖɞɔɎəɧɡ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ Ɏ Ɏɚɐɚɑɘ ɓɌɣɌɝɞɟɪ əɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɫ 

əɌ ɝɖɚɜɚɝɞɨ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ ɟɝɗɚ- 

Ɏɔɫɡ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɝɞɌəɚɎɔɞɨɝɫ əɌ ɑɥɑ ɚɐəɚɕ ɚɝɚɍɑəəɚɝɞɔ ɘɔɖɜɚɍɔɚɗɚɏɔ- 

ɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɖɝɑəɚɍɔɚɞɔɖɚɎ (ɚɞ ɏɜɑɣ. ɖɝɑəɚɝ ð ɣɟɒɚɕ, 

ɍɔɚɝ ð ɒɔɓəɨ). ɉɞɚ Ɏɚɓɘɚɒəɚɝɞɨ ɚɍɜɌɓɚɎɌəɔɫ ɛɜɚɐɟɖɞɚɎ ɞɜɌəɝɠɚɜɘɌɢɔɔ, 

ɖɚɞɚɜɧɑ ɚɖɌɓɧɎɌɪɞɝɫ ɍɚɗɑɑ ɞɚɖɝɔɣəɧɘɔ, ɖɌəɢɑɜɚɏɑəəɧɘɔ ɔ ɘɟɞɌɏɑə- 

əɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ, ɣɑɘ ɔɝɡɚɐəɧɑ ɎɑɥɑɝɞɎɌ. Ȯɚɓəɔɖ ɐɌɒɑ ɝɛɑɢɔɌɗɨəɧɕ 

ɞɑɜɘɔə òɞɚɖɝɔɠɔɖɌɢɔɫó, ɞ.ɑ. ɛɜɚɢɑɝɝ, ɛɜɔ ɖɚɞɚɜɚɘ ɔɝɡɚɐəɚ ɘɌɗɚɞɚɖɝɔɣ- 

əɧɕ ɖɝɑəɚɍɔɚɞɔɖ ɛɚɐɎɑɜɏɌɑɞɝɫ Ɏ ɚɜɏɌəɔɓɘɑ ɎɚɓɐɑɕɝɞɎɔɪ ɠɑɜɘɑəɞɚɎ ɔ 

ɝɞɌəɚɎɔɞɝɫ ɍɚɗɑɑ ɞɚɖɝɔɣəɧɘ. ɉɞɚ ɖɌɝɌɑɞɝɫ ɞɜɌəɝɠɚɜɘɌɢɔɔ əɑɖɚɞɚɜɧɡ 

ɌɜɚɘɌɞɔɣɑɝɖɔɡ ɌɘɔəɚɎ (ɏɔɐɜɚɖɝɔɗɔɜɚɎɌəɔɑ), ɝɚɑɐɔəɑəɔɕ, ɝɚɐɑɜɒɌɥɔɡ 

ɌɜɚɘɌɞɔɣɑɝɖɔɑ əɔɞɜɚ- ɔ Ɍɓɚɏɜɟɛɛɧ (ɚɍɜɌɓɚɎɌəɔɑ əɔɞɜɚɓɚɝɚɑɐɔəɑəɔɕ), 

ɌɜɚɘɌɞɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ (ɚɍɜɌɓɚɎɌəɔɑ ɩɛɚɖɝɔɐɚɎ) ɔ ɐɜ. 

 
ʍʠʤʠʯʝʩʢʦʝ  ʩʘʤʦʦʯʠʱʝʥʠʝ 

Ȼɜɚɢɑɝɝɧ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ 

ɎɚɐɌɡ ɘɚɏɟɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɔɡ ɡɔɘɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɑɕ. Ȼɜɔ ɩɞɚɘ 

ɞɜɌəɝɠɚɜɘɌɢɔɫ ɎɑɥɑɝɞɎ ɘɚɒɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɖɌɖ Ɏ ɜɌɝɞɎɚɜɑəəɚɘ, ɞɌɖ 

ɔ Ɏ ɝɚɜɍɔɜɚɎɌəəɚɘ ɝɚɝɞɚɫəɔɫɡ. ȼɌɝɝɘɚɞɜɔɘ əɑɖɚɞɚɜɧɑ ɚɝɚɍɑəəɚɝɞɔ 

ɖɔəɑɞɔɖɔ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɢɑɝɝɚɎ ɏɔɐɜɚɗɔɓɌ, ɠɚɞɚɗɔɓɌ ɔ ɚɖɔɝɗɑəɔɫ. 

 
ɻʠʜʨʦʣʠʟ 

ȸəɚɏɔɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɟɣɌɝɞɎɟɪɞ Ɏ ɖɔɝɗɚɞəɚ-ɚɝəɚɎəɧɡ 

ɛɜɑɎɜɌɥɑəɔɫɡ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɏɔɐɜɚɗɔɓɟ ɛɚɐɎɑɜɏɌɪɞɝɫ ɩɠɔɜɧ ɔ Ɍɘɔɐɧ ɖɌɜɍɚəɚɎɧɡ 

ɔ ɜɌɓɗɔɣəɧɡ ɠɚɝɠɚɜɝɚɐɑɜɒɌɥɔɡ ɖɔɝɗɚɞ. Ȼɜɔ ɩɞɚɘ ɎɚɐɌ ɟɣɌɝɞɎɟɑɞ Ɏ ɜɑ- 

Ɍɖɢɔɔ əɑ ɞɚɗɨɖɚ ɖɌɖ ɜɌɝɞɎɚɜɔɞɑɗɨ, əɚ ɔ ɖɌɖ ɜɑɌɏɑəɞ: 

R1 X R2 + H2O O  R1 X H + R2OH.  

ȼɑɌɖɢɔɔ ɏɔɐɜɚɗɔɓɌ ɘɚɏɟɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɖɌɖ əɑɖɌɞɌɗɔɞɔɣɑɝɖɔ, ɞɌɖ 

ɔ ɝ ɟɣɌɝɞɔɑɘ Ɏ ɖɌɣɑɝɞɎɑ ɖɌɞɌɗɔɓɌɞɚɜɚɎ ɜɌɝɞɎɚɜɑəəɧɡ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ 

ɝɚɑɐɔəɑəɔɕ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 105 
 

 

Ƚɗɚɒəɧɑ ɩɠɔɜɧ ɖɌɜɍɚəɚɎɧɡ ɖɔɝɗɚɞ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɖɌɣɑ- 

ɝɞɎɑ ɏɑɜɍɔɢɔɐɚɎ, ɛɜɔ ɔɡ ɏɔɐɜɚɗɔɓɑ ɚɍɜɌɓɟɪɞɝɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɖɌɜ- 

ɍɚəɚɎɌɫ ɖɔɝɗɚɞɌ ɔ ɝɛɔɜɞ. Ȭɘɔɐɧ ɖɌɜɍɚəɚɎɧɡ ɖɔɝɗɚɞ ɏɔɐɜɚɗɔɓɟɪɞɝɫ ɝ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɖɔɝɗɚɞɧ ɔ ɌɘɔəɌ. ȯɔɐɜɚɗɔɓ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɛɜɚɔɓɎɚɐ- 

əɧɡ ɖɌɜɍɌɘɔəɚɎɚɕ ɖɔɝɗɚɞɧ (ȹȺðȽ(O)ðNH 2) ɝ ɓɌɘɑɝɞɔɞɑɗɫɘɔ ɟ ɌɞɚɘɌ 

ɌɓɚɞɌ ɔɗɔ ȹȺ-ɏɜɟɛɛɧ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɏɔɐɜɚɗɔɓɌ ɜɌɓɜɧɎɌɪɞɝɫ ɝɎɫɓɔ CðȺ 

ɔ NðȽ. 

Ⱥɞəɚɝɔɞɑɗɨəɚ ɗɑɏɖɚ ɏɔɐɜɚɗɔɓɟɪɞɝɫ ɠɚɝɠɚɜɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑ- 

əɔɫ, ɚɍɗɌɐɌɪɥɔɑ Ɏɧɝɚɖɚɕ ɔəɝɑɖɞɔɢɔɐəɚɕ ɌɖɞɔɎəɚɝɞɨɪ. ɉɠɔɜɧ ɔ Ɍɘɔɐɧ 

ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ ɏɔɐɜɚɗɔɓɟɪɞɝɫ ɐɚ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ. ȾɔɚɠɚɝɠɌ- 

ɞɧ ɍɚɗɑɑ ɟɝɞɚɕɣɔɎɧ ɖ ɏɔɐɜɚɗɔɓɟ, ɣɑɘ ɠɚɝɠɌɞɧ. ɁɌɜɌɖɞɑɜəɚɑ Ɏɜɑɘɫ ɏɔɐ- 

ɜɚɗɔɓɌ əɑɖɚɞɚɜɧɡ ɠɚɝɠɚɜɚɜɏɌəɔɣɑɝɖɔɡ ɔəɝɑɖɞɔɢɔɐɚɎ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ 

ɞɌɍɗ. 1.23.  

ȶɚəɝɞɌəɞɌ ɝɖɚɜɚɝɞɔ ɏɔɐɜɚɗɔɓɌ ɎɑɥɑɝɞɎɌ Ɏ ɝɚɜɍɔɜɚɎɌəəɚɘ ɝɚɝɞɚɫəɔɔ 

ɘɌɗɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɖɚəɝɞɌəɞɧ ɝɖɚɜɚɝɞɔ ɌəɌɗɚɏɔɣəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɏɚɘɚ- 

ɏɑəəɚɕ Ɏɚɐəɚɕ ɝɜɑɐɑ (ɘɑəɑɑ ɣɑɘ Ɏ ɞɜɔ ɜɌɓɌ). ȽɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ ɚɞɖɜɧɞɧɡ 

Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, ɏɐɑ ɐɚɗɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɝɚɜɍɔɜɚɎɌəəɚɘ ɝɚ- 

ɝɞɚɫəɔɔ əɑɎɑɗɔɖɌ, ɎɖɗɌɐɚɘ ɝɑɐɔɘɑəɞɌɜəɧɡ ɣɌɝɞɔɢ Ɏ ɏɔɐɜɚɗɔɞɔɣɑɝɖɟɪ 

ɞɜɌəɝɠɚɜɘɌɢɔɪ ɎɑɥɑɝɞɎ ɘɚɒəɚ ɛɜɑəɑɍɜɑɣɨ. 

 
ʌʦʪʦʣʠʟ 

ɀɚɞɚɗɔɞɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɚɝɟɥɑɝɞɎɗɫ- 

ɪɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɟɗɨɞɜɌɠɔɚɗɑɞɚɎɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ 

ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ. 

ȻɚɎɑɜɡəɚɝɞɔ ȳɑɘɗɔ ɐɚɝɞɔɏɌɑɞ ɝɎɑɞ ɐɗɔəɚɕ Ɏɚɗəɧ > 300  əɘ, ɛɜɔ- 

ɣɑɘ ɔəɞɑəɝɔɎəɚɝɞɨ ȿɀ-ɔɓɗɟɣɑəɔɫ ɓɌɎɔɝɔɞ ɚɞ ɞɚɗɥɔəɧ ɚɓɚəɚɎɚɏɚ ɝɗɚɫ 

ɔ ɘɚɒɑɞ ɛɜɑɞɑɜɛɑɎɌɞɨ ɓəɌɣɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ ɖɌɖ 

ɛɜɔɜɚɐəɧɡ, ɞɌɖ ɔ Ɍəɞɜɚɛɚɏɑəəɧɡ ɠɌɖɞɚɜɚɎ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ ɣɞɚ ɐɚɗɫ 

ȿɀ-ɝɚɝɞɌɎɗɫɪɥɑɕ Ɏ ɚɍɥɑɘ ɛɚɞɚɖɑ ɩəɑɜɏɔɔ ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ əɑɎɑ- 

ɗɔɖɌ, Ɏ ɡɔɘɔɣɑɝɖɔɡ ɛɜɑɎɜɌɥɑəɔɫɡ ɍɚɗɨɤɔəɝɞɎɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ 

ɟɣɌɝɞɎɟɑɞ ɝɎɑɞ ɝ ɐɗɔəɚɕ Ɏɚɗəɧ < 350 əɘ. ɀɚɞɚɡɔɘɔɣɑɝɖɔ ɌɖɞɔɎɑə ɝɎɑɞ 

Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɖɜɧɎɌəɔɫ ɝɛɑɖɞɜɌ ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɝɛɑɖɞɜɌ ɛɚ- 

ɏɗɚɥɑəɔɫ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɏɚ ɎɑɥɑɝɞɎɌ. ɉɞɌ ɚɍɗɌɝɞɨ ɝɛɑɖɞɜɌ ɝɚɗəɑɣəɚɏɚ 

ɔɓɗɟɣɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ òɝɛɑɖɞɜ ɐɑɕɝɞɎɔɫó. Ȱɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɓɌ- 

ɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɘɌɖɝɔɘɟɘ òɝɛɑɖɞɜɌ ɐɑɕɝɞɎɔɫó əɌɡɚɐɔɞɝɫ Ɏ ɐɔɌɛɌ- 

ɓɚəɑ ɐɗɔə Ɏɚɗə 310ð330  əɘ. 
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ʁʦʪʞʣʫʡʯʡʝ ȓ1/2 

ʌʦʩʤʝʪ 7,1 ʯ 

ɼʠʘʣʠʬʦʨ 14,0 ʯ 

ʄʘʣʘʪʠʦʥ 10,5 ʩʫʪ 

ɼʠʢʘʧʪʦʥ 29 ʩʫʪ 

ɼʠʤʝʪʠʣʧʘʨʘʪʠʦʥ 53 ʩʫʪ 

ʇʘʨʘʪʠʦʥ 130 ʩʫʪ 



106 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ɀɚɞɚɡɔɘɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ 

ɎɚɐɌɡ ɘɚɏɟɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɫɘɚɏɚ ɔ ɝɑəɝɔɍɔɗɔɓɔɜɚɎɌə- 

əɚɏɚ ɠɚɞɚɗɔɓɌ ð ɛɜɔ ɟɣɌɝɞɔɔ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ ɔ ɩɗɑɖɞɜɚəəɚ-Ɏɚɓɍɟɒ- 

ɐɑəəɧɡ ɣɌɝɞɔɢ. ȼɑɌɖɢɔɔ ɛɜɫɘɚɏɚ ɠɚɞɚɗɔɓɌ ɛɜɚɔɝɡɚɐɫɞ, ɑɝɗɔ ɡɔɘɔɣɑɝɖɚɑ 

ɛɜɑɎɜɌɥɑəɔɑ ɛɜɑɞɑɜɛɑɎɌɑɞ ɎɑɥɑɝɞɎɚ, ɛɚɏɗɚɥɌɪɥɑɑ ɝɎɑɞ. Ƚɖɚɜɚɝɞɨ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ ɎɑɥɑɝɞɎɌ ȼ ɛɜɔ ɛɜɫɘɚɘ ɠɚɞɚɗɔɓɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɖɚɜɚ- 

ɝɞɨɪ ɛɚɏɗɚɥɑəɔɫ ɖɎɌəɞɚɎ ɝɎɑɞɌ ɔ ɖɎɌəɞɚɎɧɘ Ɏɧɡɚɐɚɘ ɛɜɚɢɑɝɝɌ. 

ȶɎɌəɞɚɎɧɕ Ɏɧɡɚɐ ɡɌɜɌɖɞɑɜɔɓɟɑɞ Ɏɑɜɚɫɞəɚɝɞɨ ɚɝɟɥɑɝɞɎɗɑəɔɫ ɡɔɘɔ- 

ɣɑɝɖɚɕ ɜɑɌɖɢɔɔ ɛɜɔ ɛɚɏɗɚɥɑəɔɔ ɚɐəɚɏɚ ɖɎɌəɞɌ ɝɎɑɞɌ. Ⱥɍɧɣəɚ ɖɎɌəɞɚ- 

Ɏɧɕ Ɏɧɡɚɐ ɝɗɌɍɚ ɓɌɎɔɝɔɞ ɚɞ ɐɗɔəɧ Ɏɚɗəɧ. 

Ȼɜɔ ɝɑəɝɔɍɔɗɔɓɔɜɚɎɌəəɚɘ ɠɚɞɚɗɔɓɑ ɝɎɑɞ ɛɚɏɗɚɥɌɑɞɝɫ ɝɑəɝɔɍɔɗɔ- 

ɓɌɞɚɜɚɘ ɔ Ɏɚɓɍɟɒɐɑəɔɑ ɛɑɜɑɐɌɑɞɝɫ ɝ ɛɑɜɎɔɣəɚɏɚ ɛɜɔɑɘəɔɖɌ ɝɚɗəɑɣəɚɕ 

ɩəɑɜɏɔɔ əɌ ɎɑɥɑɝɞɎɚ, ɟɣɌɝɞɎɟɪɥɑɑ Ɏ ɛɜɑɎɜɌɥɑəɔɔ. Ȯ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ 

ɝɑəɝɔɍɔɗɔɓɌɞɚɜɌɘɔ ɝɗɟɒɌɞ ɜɌɝɞɎɚɜɑəəɧɑ Ɏ Ɏɚɐɑ ɠɟɗɨɎɚɖɔɝɗɚɞɧ, ɐɗɫ 

ɖɚɞɚɜɧɡ ɘɌɖɝɔɘɟɘ òɝɛɑɖɞɜɌ ɐɑɕɝɞɎɔɫó ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ əɌɡɚɐɔɞɝɫ 

ɛɜɔ 365  əɘ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɌɖ ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ, ɞɌɖ ɔ 

ɘɚəɚɡɜɚɘɌɞɔɣɑɝɖɚɏɚ ɝɎɑɞɌ ɔɓ ɔɝɖɟɝɝɞɎɑəəɧɡ ɔɝɞɚɣəɔɖɚɎ ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɏɟɘɟɝɚɎɧɑ ɎɑɥɑɝɞɎɌ Ɏ ɜɌɓɗɔɣəɧɡ ɎɚɐɚɑɘɌɡ, Ɍ ɞɌɖɒɑ ɏɟɘɔəɚɎɧɑ ɔ ɠɟɗɨɎɚ- 

ɖɔɝɗɚɞɧ, ɔɓɎɗɑɣɑəəɧɑ ɔɓ ɛɚɣɎ, ɔɘɑɪɞ ɝɡɚɐəɧɑ ɠɚɞɚɝɑəɝɔɍɔɗɔɓɔɜɟɪɥɔɑ 

ɝɎɚɕɝɞɎɌ. 

Ƚɔəɏɗɑɞəɧɕ ɖɔɝɗɚɜɚɐ (ɖɔɝɗɚɜɚɐ Ɏ Ɏɚɓɍɟɒɐɑəəɚɘ ɝɚɝɞɚɫəɔɔ) ɚɍɗɌ- 

ɐɌɑɞ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɜɑɌɖɢɔɚəəɚɕ ɝɛɚɝɚɍəɚɝɞɔ. Ⱥə ɎɓɌɔɘɚɐɑɕɝɞɎɟɑɞ 

ɝ ɛɚɗɔəɑəɌɝɧɥɑəəɧɘɔ ɒɔɜəɧɘɔ ɖɔɝɗɚɞɌɘɔ ɗɔɛɔɐɚɎ, ɝɞɑɜɚɔɐɌɘɔ, əɑ- 

ɖɚɞɚɜɧɘɔ ɌɘɔəɚɖɔɝɗɚɞɌɘɔ (ɘɑɞɔɚəɔəɚɘ, ɏɔɝɞɔɐɔəɚɘ, ɞɜɔɛɞɚɠɌəɚɘ), 

Ɏ ɞɚɘ ɣɔɝɗɑ ɝ Ɏɡɚɐɫɥɔɘɔ Ɏ ɝɚɝɞɌɎ ɍɑɗɖɚɎ ɔ ɛɑɛɞɔɐɚɎ, Ɍ ɞɌɖɒɑ ɝɚ ɘəɚɏɔ- 

ɘɔ ɓɌɏɜɫɓəɫɪɥɔɘɔ ɎɑɥɑɝɞɎɌɘɔ ð ɛɑɝɞɔɢɔɐɌɘɔ, ɠɟɜɌəɌɘɔ, ɝɟɗɨɠɔɐɌɘɔ 

ɔ ɐɜɟɏɔɘɔ ɎɑɥɑɝɞɎɌɘɔ, ɍɚɏɌɞɧɘɔ ɩɗɑɖɞɜɚəɌɘɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏ ɚɞəɚ- 

ɤɑəɔɔ ɍɚɗɨɤɔəɝɞɎɌ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ (ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɝɛɔɜɞɚɎ, 

ɩɠɔɜɚɎ ɔ ɐɜ.) ɝɔəɏɗɑɞəɧɕ ɖɔɝɗɚɜɚɐ əɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍɑə. 

ȺɍɜɌɓɟɪɥɔɕɝɫ Ɏ ɠɚɞɚɝɑəɝɔɍɔɗɔɓɔɜɚɎɌəəɧɡ ɜɑɌɖɢɔɫɡ ɝɔəɏɗɑɞəɧɕ 

ɖɔɝɗɚɜɚɐ ɘɚɒɑɞ ɎɓɌɔɘɚɐɑɕɝɞɎɚɎɌɞɨ ɝ ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɘɔ 

ɌɜɚɘɌɞɔɣɑɝɖɔɘɔ ɟɏɗɑɎɚɐɚɜɚɐɌɘɔ (ȻȬȿ) ɝ ɚɍɜɌɓɚɎɌəɔɑɘ əɌɐɖɔɝɗɚɞ, 

ɫɎɗɫɪɥɔɡɝɫ ɔɝɞɚɣəɔɖɌɘɔ Ⱥȹ- ɜɌɐɔɖɌɗɚɎ, ɖɚɞɚɜɧɑ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ 

ɝɛɚɝɚɍəɧ ɚɖɔɝɗɫɞɨ ȻȬȿ ɐɚ ɩəɐɚɛɑɜɚɖɝɔɐɚɎ. Ⱦɑɘ ɝɌɘɧɘ ɛɜɚɢɑɝɝ 

ɠɚɞɚɡɔɘɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɞɑɝəɚ 

ɝɎɫɓɌə ɝ ɜɌɐɔɖɌɗɨəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ ɚɖɔɝɗɑəɔɫ. 

Ⱥɝɚɍɑəəɚɝɞɨ ɠɚɞɚɡɔɘɔɣɑɝɖɔɡ ɛɜɑɎɜɌɥɑəɔɕ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɓɌ- 

ɖɗɪɣɌɑɞɝɫ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, Ɏɚ Ɏɗɔɫəɔɔ əɌ ɝɖɚɜɚɝɞɨ ɔɡ ɛɜɚɞɑɖɌəɔɫ ɛɚ- 

ɏɚɐəɧɡ ɠɌɖɞɚɜɚɎ, ɝɟɞɚɣəɧɡ ɔ ɝɑɓɚəəɧɡ ɔɓɘɑəɑəɔɕ ɝɚɗəɑɣəɚɕ ɜɌɐɔɌɢɔɔ, 

ɤɔɜɚɞɧ ɘɑɝɞəɚɝɞɔ, Ɍ ɝ ɐɜɟɏɚɕ ð Ɏ ɛɚɏɗɚɥɑəɔɔ ɠɚɞɚɡɔɘɔɣɑɝɖɔ ɌɖɞɔɎəɚɏɚ 

ɝɚɗəɑɣəɚɏɚ ɔɓɗɟɣɑəɔɫ Ɏ ɞɚɗɥɑ Ɏɚɐɧ. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɞɚɗɥɔəɌ ɝɗɚɫ Ɏɚɐɧ, Ɏ ɖɚɞɚɜɚɘ ɚɝɟɥɑɝɞɎɗɫɪɞɝɫ ɠɚɞɚ- 

ɡɔɘɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ, əɑɎɑɗɔɖɌ ð əɑ ɛɜɑɎɧɤɌɑɞ əɑɝɖɚɗɨɖɔɡ ɘɑɞ- 

ɜɚɎ. Ȼɚɩɞɚɘɟ ɠɚɞɚɡɔɘɔɣɑɝɖɔɑ ɛɜɑɎɜɌɥɑəɔɫ əɌɔɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɧ ɐɗɫ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ əɑɏɗɟɍɚɖɔɡ Ɏɚɐəɧɡ ɚɍɦɑɖ- 

ɞɌɡ: ɜɑɖɌɡ ɔ ɛɜɟɐɌɡ, Ɍ ɞɌɖɒɑ Ɏ ɛɜɔɍɜɑɒəɧɡ ɓɚəɌɡ ɘɚɜɑɕ, ɚɓɑɜ ɔ Ɏɚɐɚ- 

ɡɜɌəɔɗɔɥ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 107 
 

 

ʆʢʠʩʣʝʥʠʝ 

Ȼɜɚɢɑɝɝɧ ɚɖɔɝɗɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɘɚ- 

ɏɟɞ ɍɧɞɨ ɐɎɟɡ ɞɔɛɚɎ: 

1) Ɏ ɖɌɣɑɝɞɎɑ ɚɖɔɝɗɔɞɑɗɫ ɟɣɌɝɞɎɟɪɞ ɔɚəɧ ɘɑɞɌɗɗɚɎ Ɏ ɚɖɔɝɗɑəəɚɕ 

ɠɚɜɘɑ (Fe3+, Mn 4+, Cu 2+ ɔ ɐɜ.). ɉɞɔ ɛɜɚɢɑɝɝɧ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧ ɐɗɫ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɚɍɗɌɐɌɪɥɔɡ ɎɧɜɌɒɑəəɧɘɔ ɗɔɏɌəɐəɧɘɔ ɔ Ɏɚɝ- 

ɝɞɌəɚɎɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ; 

2) Ɏ ɚɖɔɝɗɑəɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɟɣɌɝɞɎɟɪɞ ɝɎɚɍɚɐəɧɑ ɜɌɐɔ- 

ɖɌɗɧ ɔ ɐɜɟɏɔɑ ɜɑɌɖɢɔɚəəɚɝɛɚɝɚɍəɧɑ ɣɌɝɞɔɢɧ. 

Ƚɜɑɐɔ ɔɚəɚɎ ɛɑɜɑɡɚɐəɧɡ ɘɑɞɌɗɗɚɎ ɖɌɞɌɗɔɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ Ɏ ɛɜɔ- 

ɜɚɐəɧɡ ɎɚɐɌɡ əɌɔɍɚɗɑɑ ɫɜɖɚ ɛɜɚɫɎɗɫɪɞ ɔɚəɧ ɔ ɖɚɘɛɗɑɖɝɧ ɘɑɐɔ, Ɍ ɞɌɖɒɑ 

ɘɔɖɜɚɖɚɗɗɚɔɐəɧɑ ɣɌɝɞɔɢɧ ɏɔɐɜɚɖɝɔɐɌ ɒɑɗɑɓɌ. 

ȼɑɐɚɖɝ-ɖɌɞɌɗɔɞɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ əɑ 

ɚɏɜɌəɔɣɔɎɌɪɞɝɫ ɗɔɤɨ ɞɜɌəɝɠɚɜɘɌɢɔɑɕ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɚɍɗɌɐɌ- 

ɪɥɔɡ ɩɗɑɖɞɜɚəəɚ-ɐɚəɚɜəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɓɌ ɝɣɑɞ ɔɡ ɛɜɫɘɚɏɚ ɚɖɔɝɗɑəɔɫ 

ɔɚəɌɘɔ ɘɑɞɌɗɗɚɎ ɛɑɜɑɘɑəəɚɕ ɎɌɗɑəɞəɚɝɞɔ. ȹɌɜɫɐɟ ɝ ɠɚɞɚɡɔɘɔɣɑɝɖɔɘɔ 

ɜɑɌɖɢɔɫɘɔ ɜɑɐɚɖɝ-ɖɌɞɌɗɔɞɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɝ ɟɣɌɝɞɔɑɘ Ⱥ2, ȹ2Ⱥ2 ɛɜɔɎɚ- 

ɐɫɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ɌɖɞɔɎəɧɡ ɛɜɚɘɑɒɟɞɚɣəɧɡ ɣɌɝɞɔɢ, 

Ɏ ɣɌɝɞəɚɝɞɔ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɔɝɞɑɘɌ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɘɚɒɑɞ ɍɧɞɨ 

ɚɡɌɜɌɖɞɑɜɔɓɚɎɌəɌ ɝɚɎɚɖɟɛəɚɝɞɨɪ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɓɌɎɔɝɔɘɚɝɞɑɕ ɘɑɒɐɟ 

ɛɌɜɌɘɑɞɜɌɘɔ ɝɜɑɐɧ ɔ Ɏəɑɤəɔɡ ɠɌɖɞɚɜɚɎ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɔ ɠɔɓɔɖɚ- 

ɡɔɘɔɣɑɝɖɔɘɔ ɝɎɚɕɝɞɎɌɘɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ð ɝ ɐɜɟɏɚɕ. 

ȳəɌɫ ɝɎɚɕɝɞɎɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɘɚɒəɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɔɡ 

əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɑ ɛɟɞɔ ɞɜɌəɝɠɚɜɘɌɢɔɔ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ, Ɍ ɓəɌɫ 

ɛɌɜɌɘɑɞɜɧ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ð ɚɢɑəɔɎɌɞɨ ɐɚɛɟɝɞɔɘɟɪ əɌɏɜɟɓɖɟ əɌ Ɏɚɐɚɑɘ 

ɛɚ ɞɚɘɟ ɔɗɔ ɔəɚɘɟ ɓɌɏɜɫɓəɫɪɥɑɘɟ ɎɑɥɑɝɞɎɟ. 

ǑǮǸǫǶǦǸǹǶǦ ǰ ǶǦǭǪǫǱǦǲ 1.2.3.1 ð1.2.3.6  

ȽɛɜɌɎɚɣəɔɖ ɡɔɘɔɖɌ, 2012.  2 ɔɓɐ., ɞ. 3, ȸ.-ȷ., 1964,  ɝ. 740.  
ɻʦʣʜʦʚʩʢʘʷ ʃ.ʌ., 2007 . Ɂɔɘɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ /  ȷ.ɀ. ȯɚɗɐɚɎɝɖɌɫ. ȸ.: ȸɔɜ, 

294  ɝ. 
ɻʫʩʘʢʦʚʘ ʅ.ɺ., 2005.  Ɂɔɘɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ. Ƚɑɜɔɫ òȮɧɝɤɑɑ ɚɍɜɌɓɚɎɌəɔɑó. 

ȼɚɝɞɚɎ-əɌ-Ȱɚəɟ: ɀɑəɔɖɝ, 192  ɝ. 
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ʃʠʥʥʠʢ ʇ.ʅ., ʅʘʙʠʚʘʥʝʮ ɹ.ʀ., 1988.  ɀɚɜɘɧ ɘɔɏɜɌɢɔɔ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɑɝəɧɡ ɛɚ- 

Ɏɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. ð ȷ.: ȯɔɐɜɚɘɑɞɑɚɔɓɐɌɞ, 271  ɝ. 
ʆʨʣʦʚ ɼ.ʉ., ʉʘʜʦʚʥʠʢʦʚʘ ʃ.ʂ., ʃʦʟʘʥʦʚʩʢʘʷ ʀ.ʅ., 2002.  ɉɖɚɗɚɏɔɫ ɔ ɚɡɜɌəɌ ɍɔɚ- 

ɝɠɑɜɧ ɛɜɔ ɡɔɘɔɣɑɝɖɚɘ ɓɌɏɜɫɓəɑəɔɔ. ȸ.: Ȯɧɝɤ. ɤɖ., 334  ɝ. 
ʉʢʫʨʣʘʪʦʚ ʖ.ʀ., 1999.  ȮɎɑɐɑəɔɑ Ɏ ɩɖɚɗɚɏɔɣɑɝɖɟɪ ɡɔɘɔɪ. ȸ.: Ȯɧɝɤ. ɤɖ., 410  ɝ. 
ʊʘʨʘʩʦʚʘ ʅ.ʇ., ʂʫʟʥʝʮʦʚ ɺ.ɸ. ʠ ʜʨ., 2002.  ȳɌɐɌɣɔ ɔ Ɏɚɛɜɚɝɧ ɛɚ ɡɔɘɔɔ ɚɖɜɟɒɌɪɥɑɕ 

ɝɜɑɐɧ. ȸ.: ȸɔɜ, 368  ɝ. 
ʊʠʥʩʣʠ ʀ., 1982.  ȻɚɎɑɐɑəɔɑ ɡɔɘɔɣɑɝɖɔɡ ɓɌɏɜɫɓəɔɞɑɗɑɕ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ. 

ȸ.: ȸɔɜ, 281  ɝ. 
ʊʨʠʬʦʥʦʚ ʂ.ʀ., ɼʝʚʠʩʠʣʦʚ ɺ.ɸ.,  2007.  ɀɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ Ɏ ɞɑɡəɚ- 

ɝɠɑɜɑ. 
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1.2.3.7. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

1.2.3.7.1. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʤʠʨʝ 

ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ ɖɚɗɔɣɑɝɞɎɚ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ɘɔɜɑ, ɐɚɝɞɟɛəɚɕ 

ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɣɑɗɚɎɑɖɚɘ, ɖɚɗɑɍɗɑɞɝɫ ɚɞ 12  500  ɐɚ 14  000  ɖɘ3 Ɏ ɏɚɐ 

(Hi nr ichs en  et al .,  1998;  Jacks on  et al .,  2001).  Ȯɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ Ȭɠɜɔ- 

ɖɔ, ȭɗɔɒəɑɏɚ ȮɚɝɞɚɖɌ, ȳɌɛɌɐəɚɕ Ȭɓɔɔ ɔ əɑɖɚɞɚɜɧɡ ɝɞɜɌəɌɡ Ȯɚɝɞɚɣəɚɕ 

ȱɎɜɚɛɧ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɐɚɝɞɟɛəɧɡ ɐɗɫ ɣɑɗɚɎɑɖɌ, əɔɒɑ 

ɝɜɑɐəɑɏɚ. Ȯ ɝɎɫɓɔ ɝ ɍɧɝɞɜɧɘ ɜɚɝɞɚɘ ɣɔɝɗɑəəɚɝɞɔ əɌɝɑɗɑəɔɫ ɛɚɞɑəɢɔ- 

Ɍɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ ɐɗɫ əɑɏɚ ɝəɔɓɔɗɌɝɨ ɝ 12  900  ɘ3 əɌ ɐɟɤɟ əɌɝɑɗɑ- 

əɔɫ Ɏ ɏɚɐ Ɏ 1970 ɏɚɐɟ ɐɚ 9000  ɘ3 ð Ɏ 1990 ɏɚɐɟ ɔ ɐɚ ɘɑəɑɑ ɣɑɘ 7000  ɘ3 ð 

Ɏ 2000  ɏɚɐɟ (Clarke , 1991;  Jackson  et  al , 2001;  Shiklomanov , 1999).  Ȯ ɏɟɝ- 

ɞɚəɌɝɑɗɑəəɧɡ ɜɌɕɚəɌɡ Ȭɓɔɔ, Ȭɠɜɔɖɔ ɔ ɂɑəɞɜɌɗɨəɚɕ ɔ Ɋɒəɚɕ ȱɎɜɚ- 

ɛɧ, ɞɑɖɟɥɑɑ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɑ əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1200  ɐɚ 

5000  ɘ3 Ɏ ɏɚɐ (Shiklomanov , 1999).  

ȯɗɚɍɌɗɨəɧɑ ɓɌɛɌɝɧ ɛɜɑɝəɚɕ Ɏɚɐɧ, ɝɚɏɗɌɝəɚ ɛɜɚɏəɚɓɌɘ, ɝəɔɓɫɞɝɫ ɐɚ 

5100  ɘ3 əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ ɖ 2025  ɏɚɐɟ. ɉɞɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɍɧɗɚ ɍɧ ɐɚɝɞɌ- 

ɞɚɣəɚ, ɣɞɚɍɧ ɟɐɚɎɗɑɞɎɚɜɔɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɛɚɞɜɑɍəɚɝɞɔ ɣɑɗɚɎɑɖɌ, ɑɝɗɔ 

ɍɧ ɚəɚ ɍɧɗɚ ɜɌɝɛɜɑɐɑɗɑəɚ ɜɌɎəɚɘɑɜəɚ ɘɑɒɐɟ əɌɝɑɗɑəɔɑɘ Ɏɝɑɏɚ ɘɔɜɌ 

(Shiklomanov , 1999).  ȼɔɝ. 1.32  ɔɗɗɪɝɞɜɔɜɟɑɞ ɔɓɘɑəɑəɔɑ Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚ- 

ɝɞɔ əɌ ɐɟɤɟ əɌɝɑɗɑəɔɫ ɛɜɔ ɛɚɝɞɚɫəəɚɘ ɚɍɦɑɘɑ ɛɜɑɝəɚɕ Ɏɚɐɧ ɝ ɟɣɑɞɚɘ ɑɑ 

əɑɜɌɎəɚɘɑɜəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɟɜɍɌəɔɓɌɢɔɔ ɔ ɜɚɝɞɌ əɌɝɑɗɑəɔɫ ȳɑɘɗɔ. 

ȻɜɚɍɗɑɘɌ ɛɜɑɝəɚɕ Ɏɚɐɧ ɝɞɌəɑɞ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ ɚɝɞɜɧɡ ɖ ɝɑɜɑɐɔəɑ   

ɁɁI ɎɑɖɌ. Ȼɚ ɐɌəəɧɘ ȺȺȹ [Ȯɝɑɘɔɜəɧɕ Ȱɑəɨ Ɏɚɐɧ. http // www .cawater -inf o. 

net // all _about _water?p=1332],  ɟɒɑ ɝɑɏɚɐəɫ ɐɑɠɔɢɔɞ Ɏɚɐɧ, ɎɖɗɪɣɌɫ ɝɑɗɨ- 

ɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɔ ɛɜɚɘɧɤɗɑəəɧɑ əɟɒɐɧ, ɚɢɑəɔɎɌɑɞɝɫ Ɏ 230  ɘɗɜɐ ɘ3 

Ɏ ɏɚɐ. ȶ 2025  ɏɚɐɟ 3,2  ɘɗɜɐ ɒɔɞɑɗɑɕ əɌɤɑɕ ɛɗɌəɑɞɧ ɍɟɐɟɞ ɝɞɜɌɐɌɞɨ ɚɞ əɑ- 

ɐɚɝɞɌɞɖɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ (< 1000  ɘɏ/ɐɘ3 ɝɚɗɑɝɚɐɑɜɒɌəɔɑ), ɐɑɠɔɢɔɞ ɖɚɞɚ- 

ɜɚɕ ɖ ɩɞɚɘɟ Ɏɜɑɘɑəɔ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɐɚ 1,3ð2,0  ɞɜɗə ɘ3 Ɏ ɏɚɐ. Ȭ ɖ 2025  ɏɚɐɟ, 

ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ɊȹȱȽȶȺ, ɟɒɑ 7 ɘɗɜɐ ɣɑɗɚɎɑɖ Ɏ 60  ɝɞɜɌəɌɡ (ɛɚ ɛɑɝɝɔ- 

ɘɔɝɞɔɣɑɝɖɔɘ ɛɜɚɏəɚɓɌɘ) ɔɗɔ Ɏ 48  ɝɞɜɌəɌɡ (ɛɚ ɚɛɞɔɘɔɝɞɔɣɑɝɖɔɘ) ɝɞɚɗ- 

ɖəɟɞɝɫ ɝ ɛɜɚɍɗɑɘɚɕ ɖɌɞɌɝɞɜɚɠɔɣɑɝɖɚɕ əɑɡɎɌɞɖɔ ɛɜɑɝəɚɕ Ɏɚɐɧ. 

1.2.3.7.2. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ɽʚʨʦʧʝ 

ȹɑɜɌɎəɚɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ, ɟɜɍɌəɔɓɌɢɔɫ ɔ ɔɓɘɑəɑəɔɑ ɖɗɔɘɌɞɌ 

Ɏɗɔɫɪɞ əɌ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɑ ɒɔɞɑɗɑɕ ȱɎɜɚɛɧ. ȹɌ ɜɔɝ. 1.33  ɛɜɑɐɝɞɌɎɗɑ- 

əɧ ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɔɘɔɞɌɢɔɚəəɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɝɢɑəɌɜɔɑɎ əɌ 

2070 ð2099  ɏɚɐɧ. ȶɌɖ Ɏɔɐəɚ, əɑɖɚɞɚɜɧɑ ɜɌɕɚəɧ ɛɚɗɟɣɌɞ ɍɚɗɨɤɑ Ɏɚɐɧ, Ɏ 

ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɜɌɕɚəɌɡ ɝ ɐɑɠɔɢɔɞɚɘ Ɏɚɐɧ ɑɑ ɝɞɌəɑɞ ɑɥɑ ɘɑəɨɤɑ. 

ȮɚɐəɌɫ ȼɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ ȱȽ ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ Ɏɗɔɫəɔɑ əɌ 

ɖɌɣɑɝɞɎɚ Ɏɚɐɧ Ɏ ȱɎɜɚɛɑ ɟɒɑ ɝɑɏɚɐəɫ ɔ əɌɢɑɗɑəɌ əɌ ɛɜɚɐɚɗɒɑəɔɑ ɜɌɍɚɞɧ 

ɛɚ ɛɚɎɧɤɑəɔɪ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɍɟɐɟɥɑɘ. ȹɌ ɜɔɝ. 1.34  ɛɜɑɐɝɞɌɎɗɑəɧ ɛɚ- 

ɖɌɓɌɞɑɗɔ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɜɌəɌɡ Ɏ 2012  ɏɚɐɟ. 

Ɂɚɞɫ Ɏ ɜɑɌɗɔɓɌɢɔɔ Ȯɚɐəɚɕ ȼɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɧ ȱȽ əɌɍɗɪɐɌɑɞɝɫ 

ɓəɌɣɔɞɑɗɨəɧɕ ɛɜɚɏɜɑɝɝ, ɚɐəɌɖɚ ɚɖɚəɣɌɞɑɗɨəɚ ɛɚɝɞɌɎɗɑəəɧɑ ɢɑɗɔ əɑ ɐɚɝ- 

ɞɔɏəɟɞɧ, ɣɞɚ ɚɞɐɌɗɫɑɞ ɜɑɤɑəɔɑ əɌɘɑɣɑəəɧɡ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɐɌɣ. ȼɌɝɝɑ- 

ɫəəɧɑ ɔ ɞɚɣɑɣəɧɑ ɓɌɏɜɫɓəɑəɔɫ ɛɚ-ɛɜɑɒəɑɘɟ ɫɎɗɫɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɕ əɌ- 

ɏɜɟɓɖɚɕ əɌ Ɏɚɐəɟɪ ɝɜɑɐɟ Ɏ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 38%  ɔ 22%  ɝɞɜɌəɌɡ ð ɣɗɑəɌɡ ȱȽ. 

ɉɎɞɜɚɠɔɖɌɢɔɫ (ɓɌɜɌɝɞɌəɔɑ ɎɚɐɚɑɘɚɎ), ɎɧɓɎɌəəɌɫ ɣɜɑɓɘɑɜəɚɕ ɍɔɚɏɑəəɚɕ 

əɌɏɜɟɓɖɚɕ, Ɏɝɑ ɑɥɑ ɚɝɞɌɑɞɝɫ ɏɗɌɎəɚɕ ɟɏɜɚɓɚɕ ɐɗɫ ɎɚɐɚɑɘɚɎ, əɌɡɚɐɫɥɔɡɝɫ 
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ǖǮǷǹǳǴǰ 1.32.  

ʀʟʤʝʥʝʥʠʷ ʚ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʤ3 

(GRIDA-UNEP, 2000) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.33.  

ʀʟʤʝʥʝʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (EEA, 2012) 
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ǖǮǷǹǳǴǰ 1.34.  

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ɽʚʨʦʧʝ (EEA, 2012) 
 

ɛɚɖɌ ɣɞɚ Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ: ɍɔɚɏɑəəɧɑ ɎɑɥɑɝɞɎɌ ɛɜɔ- 

ɝɟɞɝɞɎɟɪɞ Ɏ ~30%  ɖɜɟɛəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ Ɏ 17  ɏɚɝɟɐɌɜɝɞɎɌɡ ð ɣɗɑəɌɡ 

ȱȽ. ȹɚɜɘɧ ɔ ɟɜɚɎɑəɨ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ Ɏɝɑ ɑɥɑ ɔɘɑɪɞ ɝɟɥɑɝɞɎɑə- 

əɧɑ ɚɞɗɔɣɔɫ Ɏ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ, ɣɞɚ ɚɛɜɑɐɑɗɫɪɥɔɘ ɚɍɜɌɓɚɘ Ɏɗɔɫɑɞ əɌ 

ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ Ɏ ɑɎɜɚɛɑɕɝɖɔɡ ɎɚɐɚɑɘɌɡ. EEA  (2011) ɝɚɚɍɥɌɑɞ, ɣɞɚ 

ɝɚɝɞɚɫəɔɑ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ Ɏ Ɋɏɚ-Ȯɚɝɞɚɣəɚɕ ȱɎɜɚɛɑ ɎɑɝɨɘɌ ɐɌɗɑɖɚ 

ɚɞ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ. 

1.2.3.7.3. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʅʦʨʚʝʛʠʠ 

ȮɚɐɌ Ɏ ȹɚɜɎɑɏɔɔ Ɏ ɢɑɗɚɘ ɘɑəɑɑ, ɣɑɘ Ɏ ɚɝɞɌɗɨəɚɕ ȱɎɜɚɛɑ, ɓɌɏɜɫɓəɑ- 

əɌ ɏɚɜɚɐɝɖɔɘɔ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ, əɑɝɘɚɞɜɫ əɌ ɞɚ ɣɞɚ ɛɚɐɖɔɝɗɑəɔɑ ɟɒɑ 

ɘəɚɏɚ ɗɑɞ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɏɗɌɎəɧɡ ɛɜɚɍɗɑɘ ɖɌɖ ɜɑɓɟɗɨɞɌɞ ɛɜɚɘɧɤɗɑə- 

əɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɖɌɖ Ɏ ȹɚɜɎɑɏɔɔ, ɞɌɖ ɔ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ. ȶɌɖ 

Ɏɔɐəɚ ɔɓ ɜɔɝ. 1.35, ɝɔɞɟɌɢɔɫ Ɏ ȹɚɜɎɑɏɔɔ ɛɚɝɞɑɛɑəəɚ ɟɗɟɣɤɌɑɞɝɫ ɔɓ-ɓɌ 

ɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɔɓɘɑəɑəɔɫ ɝɚɝɞɌɎɌ ɝɞɚɣəɧɡ Ɏɚɐ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ 

ɘɑɞɚɐɚɎ ɔɡ ɚɣɔɝɞɖɔ. ȶɜɚɘɑ ɞɚɏɚ, ɝɟɥɑɝɞɎɑəəɧɕ ɛɜɚɏɜɑɝɝ ɐɚɝɞɔɏəɟɞ ɓɌ 

ɘəɚɏɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɝɚɡɜɌəɑəɔɔ ɛɜɔɜɚɐəɚɏɚ ɍɗɌɏɚɛɚɗɟɣɔɫ ɜɑɏɔɚəɌɗɨ- 

əɧɡ əɚɜɎɑɒɝɖɔɡ ɌɖɎɌɞɚɜɔɕ. 

ɉɎɞɜɚɠɔɖɌɢɔɫ (ɓɌɜɌɝɞɌəɔɑ ɎɚɐɚɑɘɚɎ) ɍɧɗɌ ɚɝəɚɎəɚɕ ɟɏɜɚɓɚɕ Ɏ əɌ- 

ɣɌɗɑ 19 70 -ɡ, əɚ ɍɧɝɞɜɧɑ ɔəɎɑɝɞɔɢɔɔ Ɏ ɚɣɔɝɞɖɟ ɝɞɚɣəɧɡ Ɏɚɐ ɔ Ɏ ɝɑɗɨɝɖɚ- 

ɡɚɓɫɕɝɞɎɑəəɧɕ ɝɑɖɞɚɜ ɝəɔɓɔɗɔ ɣɔɝɗɚ ɠɌɖɞɚɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɩɎɞɜɚɠɔ- 

ɖɌɢɔɪ. Ɂɚɞɫ Ɏɝɑ ɑɥɑ ɔɘɑɪɞɝɫ əɑɖɚɞɚɜɧɑ ɛɜɚɍɗɑɘəɧɑ ɜɑɏɔɚəɧ (ɛɚɖɌɓɌəɧ 

ɞɚɣɖɌɘɔ əɌ ɜɔɝ. 1.36).  
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ǖǮǷǹǳǴǰ 1.35.  

ʇʦʜʢʠʩʣʝʥʠʝ ʚʦʜʳ 
ʚ ʅʦʨʚʝʛʠʠ 
(NIVA, 2008) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.36.  

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢ ʠ ʦʟʝʨ 
ʚ ʅʦʨʚʝʛʠʠ: ʵʚʪʨʦʬʠʢʘʮʠʷ, 
ʚʳʟʚʘʥʥʘʷ ʬʦʩʬʘʪʘʤʠ 
(Statistics Norway, 2009) 
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1.2.3.7.4. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʋʢʨʘʠʥʝ 

Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȿɖɜɌɔəɧ ɝɚɝɞɌɎɗɫɪɞ ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɛɚɐɓɑɘəɧɑ 

Ɏɚɐɧ. 

ȶ ɖɜɟɛəɧɘ ɜɑɖɌɘ ɛɜɔəɌɐɗɑɒɌɞ ȰɟəɌɕ, ȾɔɝɌ, Ȱəɑɝɞɜ, Ɋɒəɧɕ ȭɟɏ, 

Ȱəɑɛɜ, Ȼɜɔɛɫɞɨ, ȰɑɝəɌ, ȽɑɎɑɜɝɖɔɕ Ȱɚəɑɢ, ȳɌɛɌɐəɧɕ ȭɟɏ. 

ȿɣɔɞɧɎɌɫ ɜɌɓɗɔɣəɧɑ ɛɜɔɜɚɐəɚ-ɖɗɔɘɌɞɔɣɑɝɖɔɑ ɟɝɗɚɎɔɫ ɜɑɏɔɚəɚɎ 

ȿɖɜɌɔəɧ, ɛɜɚɍɗɑɘɌ ɔɡ ɎɚɐɚɝəɌɍɒɑəɔɫ ɜɑɤɌɑɞɝɫ ɓɌ ɝɣɑɞ ɘɑɒɍɌɝɝɑɕəɚ- 

Ɏɚɏɚ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɟəɔɖɌɗɨəɧɡ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɝɔɝɞɑɘ ð ȽɑɎɑɜɚ-ȶɜɧɘɝɖɚɏɚ ɔ ȶɌɡɚɎɝɖɚɏɚ ɘɌɏɔɝɞ- 

ɜɌɗɨəɧɡ ɖɌəɌɗɚɎ, ɖɌəɌɗɚɎ Ȱəɑɛɜ ð ȰɚəɍɌɝɝ ɔ Ȱəɑɛɜ ð ȴəɏɟɗɑɢ, ɘɑɒɚɍ- 

ɗɌɝɞəɧɡ, ɘɑɒɜɌɕɚəəɧɡ ɔ ɘɑɒɡɚɓɫɕɝɞɎɑəəɧɡ Ɏɚɐɚɜɑɏɟɗɔɜɟɪɥɔɡ ɔ Ɏɚɐəɚ- 

ɞɜɌəɝɛɚɜɞəɧɡ ɝɔɝɞɑɘ. 

ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɓɌɜɑɏɟɗɔɜɚɎɌəəɚɏɚ ɝɞɚɖɌ Ɏ ȿɖɜɌɔəɑ ɛɜɔɡɚɐɔɞɝɫ əɌ 

ȰəɑɛɜɚɎɝɖɔɕ ɖɌɝɖɌɐ ɎɚɐɚɡɜɌəɔɗɔɥ ð ɚɍɥɔɘ ɚɍɦɑɘɚɘ 43,8  ɖɘ3 ɔ ɛɚɗɑɓ- 

əɧɘ ð 18,5  ɖɘ3. Ȯɝɑ ɤɑɝɞɨ ɎɚɐɚɡɜɌəɔɗɔɥ ɐəɑɛɜɚɎɝɖɚɏɚ ɖɌɝɖɌɐɌ ɔɘɑɪɞ 

ɖɚɘɛɗɑɖɝəɚɑ əɌɓəɌɣɑəɔɑ. ȳɌ ɝɣɑɞ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ȰəɑɛɜɌ ɓəɌɣɔɞɑɗɨəɚ 

ɛɚɎɧɤɑəɚ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɑ Ɏ ȶɜɧɘɟ (Ɏ 3 ɜɌɓɌ), Ɏ Ɂɑɜɝɚəɝɖɚɕ (Ɏ 5,5  ɜɌɓ), 

ȶɔɜɚɎɚɏɜɌɐɝɖɚɕ (Ɏ 2,5  ɜɌɓɌ), ȰəɑɛɜɚɛɑɞɜɚɎɝɖɚɕ (Ɏ 3 ɜɌɓɌ) ɚɍɗɌɝɞɫɡ. 

Ƚɑɏɚɐəɫ ɑɒɑɏɚɐəɌɫ ɛɚɞɜɑɍəɚɝɞɨ əɌɝɑɗɑəɔɫ ɔ ɚɞɜɌɝɗɑɕ ɩɖɚəɚɘɔɖɔ Ɏ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɌɡ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 20  ɖɘ3. 

ȺɝəɚɎəɧɘɔ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɫɘɔ ɫɎɗɫɪɞɝɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ ð 36%,  

ɝɑɗɨɝɖɚɑ ɡɚɓɫɕɝɞɎɚ ð 41%,  ɖɚɘɘɟəɌɗɨəɚɑ ɡɚɓɫɕɝɞɎɚ ð 23%.  

ȽɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɚɜɏɌəɔɓɌɢɔɔ ȿɖɜɌɔəɧ ɖɚəɞɜɚɗɔɜɟɪɞ ɖɌɣɑɝɞɎɚ 

ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ Ɏ ɜɌɕɚəɌɡ ɚɝəɚɎəɧɡ ɎɚɐɚɓɌɍɚɜɚɎ əɌ 50  ɔɝɞɚɣəɔɖɌɡ 

ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ Ɏ 78  ɝɞɎɚɜɌɡ. 

ȽɚɐɑɜɒɌəɔɑ ɜɌɐɔɚəɟɖɗɔɐɚɎ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ ȿɖɜɌɔəɧ, Ɏ ɞɚɘ 

ɣɔɝɗɑ Ɏ ɓɚəɌɡ Ɏɗɔɫəɔɫ ȼɚɎɑəɝɖɚɕ, Ɂɘɑɗɨəɔɢɖɚɕ, Ɋɒəɚ-ȿɖɜɌɔəɝɖɚɕ ɔ 

ȳɌɛɚɜɚɒɝɖɚɕ Ɍɞɚɘəɧɡ ɩɗɑɖɞɜɚɝɞɌəɢɔɕ ɔ ɘɑɝɞɌɡ ɜɌɝɛɚɗɚɒɑəɔɫ Ɏɚɐɚ- 

ɓɌɍɚɜɚɎ, Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ ɐɚɛɟɝɞɔɘɧɡ ɟɜɚɎəɑɕ. 

ȹɔɒɑ ɛɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɚɘ ɝɚɝɞɚɫəɔɔ ɚɝəɚɎəɧɡ 

ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ð ɔɝɞɚɣəɔɖɚɎ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑ- 

əɔɫ ð ɛɚ ɍɌɝɝɑɕəɌɘ ɚɝəɚɎəɧɡ ɜɑɖ ȿɖɜɌɔəɧ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ɼʥʝʧʨ 

ȼɑɖɌ Ȱəɑɛɜ ɫɎɗɫɑɞɝɫ ɖɜɟɛəɑɕɤɑɕ ɜɑɖɚɕ ȿɖɜɌɔəɧ ɔɘɑɑɞ ɛɗɚɥɌɐɨ Ɏɚ- 

ɐɚɝɍɚɜəɚɏɚ ɍɌɝɝɑɕəɌ 291,4  ɞɧɝ. ɖɘ2 Ɏ ɛɜɑɐɑɗɌɡ ȿɖɜɌɔəɧ. Ȱəɑɛɜ ɚɝəɚɎəɚɕ 

ɔɝɞɚɣəɔɖ ɎɚɐɚɝəɌɍɒɑəɔɫ ɖɜɟɛəɧɡ ɛɜɚɘɧɤɗɑəəɧɡ ɢɑəɞɜɚɎ Ɏ ɛɜɑɐɑɗɌɡ 

ɍɌɝɝɑɕəɌ, Ɍ ɞɌɖɒɑ ɪɏɌ ɔ ɪɏɚ-ɎɚɝɞɚɖɌ ɝɞɜɌəɧ. 

ȯɔɐɜɚɡɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɎɚɐɚɡɜɌəɔɗɔɥ ȰəɑɛɜɚɎɝɖɚɏɚ ɖɌɝɖɌɐɌ 

ɔ ɎɚɐɚɞɚɖɚɎ ɍɌɝɝɑɕəɌ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɖ ɟɡɟɐɤɑəɔɪ. 

ȻɜɑɎɧɤɑəɔɑ əɚɜɘɌɞɔɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɐɗɫ ɡɚɓɫɕɝɞɎɑəəɚ- 

ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ əɌɍɗɪɐɌɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɚ ɞɌɖɔɘ 

ɛɚɖɌɓɌɞɑɗɫɘ, ɖɌɖ ɡɔɘɔɣɑɝɖɚɑ (ɁȻȶ) ɔ ɍɔɚɡɔɘɔɣɑɝɖɚɑ ɛɚɞɜɑɍɗɑəɔɑ ɖɔɝ- 

ɗɚɜɚɐɌ (ȭȻȶ) (ɚɞɜɌɒɌɪɥɔɑ ɝɚɐɑɜɒɌəɔɑ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɔ), ɝɚ- 

ɐɑɜɒɌəɔɑ ɒɑɗɑɓɌ, ɘɌɜɏɌəɢɌ, Ɍ ɞɌɖɒɑ ɢɎɑɞəɚɝɞɨ. ȻɜɚɝɗɑɒɔɎɌɑɞɝɫ ɟɝɞɚɕ- 

ɣɔɎɌɫ ɞɑəɐɑəɢɔɫ ɖ ɛɚɎɧɤɑəɔɪ ɝɚɐɑɜɒɌəɔɫ ɠɚɝɠɌɞɚɎ Ɏ Ɏɚɐɑ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɝɗɑɐɝɞɎɔɑɘ ɞɑɡəɚɏɑəəɚɕ əɌɏɜɟɓɖɔ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɏɚɝɟɐɌɜɝɞɎɌ. 

ȼɚɝɞ ɁȻȶ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɖɌɖ ɚ əɑɩɠɠɑɖɞɔɎəɚɕ ɜɌɍɚɞɑ ɚɣɔɝɞəɧɡ 

ɝɚɚɜɟɒɑəɔɕ ɏɚɜɚɐɚɎ ɔ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ (ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ 
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ɟɎɑɗɔɣɑəɔɪ ɝɍɜɚɝɚɎ Ɏ ɜɑɖɟ Ȱəɑɛɜ ɔ ɑɏɚ ɛɜɔɞɚɖɔ əɑɖɚəɞɜɚɗɔɜɟɑɘɧɡ, 

əɑɚɣɔɥɑəəɧɡ ɔɗɔ əɑɐɚɝɞɌɞɚɣəɚ ɚɣɔɥɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ), ɞɌɖ ɔ ɚ ɛɚɝɞɟ- 

ɛɗɑəɔɔ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔɓ ɍɚɗɚɞɔɝɞɧɡ ɞɑɜɜɔɞɚɜɔɕ ɎɚɐɚɝɍɚɜɌ 

Ɏɑɜɡəɑɏɚ ȰəɑɛɜɌ ɔ ɑɏɚ ɛɜɔɞɚɖɚɎ: ɜɑɖ Ȼɜɔɛɫɞɨ ɔ ȿɒ. 

ȳəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ òɚɜɏɌəɔɖɔó (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɧɝɚɖɚ- 

ɏɟɘɔəɚɎɧɡ ɝɚɑɐɔəɑəɔɕ), Ɍ ɞɌɖɒɑ ɒɑɗɑɓɌ ɔ ɍɔɚɏɑəəɧɡ ɩɗɑɘɑəɞɚɎ ɚɍɜɌ- 

ɓɟɑɞɝɫ Ɏ ɝɗɌɍɚ ɛɜɚɞɚɣəɧɡ ɎɚɐɚɡɜɌəɔɗɔɥɌɡ ȰəɑɛɜɚɎɝɖɚɏɚ ɖɌɝɖɌɐɌ Ɏɝɗɑɐ- 

ɝɞɎɔɑ ɌɖɞɔɎəɚɏɚ ɜɌɓɘəɚɒɑəɔɫ ɝɔəɑ-ɓɑɗɑəɧɡ Ɏɚɐɚɜɚɝɗɑɕ (òɢɎɑɞɑəɔɑ 

Ɏɚɐɧó) Ɏ ɚɛɜɑɐɑɗɑəəɧɑ ɛɑɜɔɚɐɧ. ȹɌɔɍɚɗɨɤɑɑ ɍɔɚɏɑəəɚɑ ɓɌɏɜɫɓəɑəɔɑ 

ɔɓ Ɏɝɑɡ ɎɚɐɚɡɜɌəɔɗɔɥ ȰəɑɛɜɚɎɝɖɚɏɚ ɖɌɝɖɌɐɌ əɌɍɗɪɐɌɑɞɝɫ Ɏ ȶɔɑɎɝɖɚɘ 

ɎɚɐɚɡɜɌəɔɗɔɥɑ, əɌ ɖɌɣɑɝɞɎɑəəɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐɧ ɖɚɞɚɜɚɏɚ ɔ Ɏɑɜɡəɑɕ 

ɣɌɝɞɔ ȶɌəɑɎɝɖɚɏɚ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɪɞ Ɏɚɐɧ ɜɑɖɔ Ȼɜɔ- 

ɛɫɞɨ, Ɏ ɖɚɞɚɜɟɪ ɛɚɝɞɟɛɌɑɞ ɚɝəɚɎəɌɫ ɣɌɝɞɨ ɓɌɏɜɫɓəɑəɔɕ ɝ ɓɌɍɚɗɚɣɑəəɧɡ 

ɞɑɜɜɔɞɚɜɔɕ ȭɑɗɚɜɟɝɝɖɚɏɚ Ȼɚɗɑɝɨɫ. 

ȯɔɐɜɚɡɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐ ɜɑɖɔ Ȱəɑɛɜ Ɏ ɜɌɕɚəɑ ɝɞɚɗɔɢɧ ȿɖ- 

ɜɌɔəɧ ð ȶɔɑɎɌ, ɖɌɖ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɐɌəəɧɑ ɔəɝɞɜɟɘɑəɞɌɗɨəɚ-ɗɌɍɚɜɌ- 

ɞɚɜəɚɏɚ ɖɚəɞɜɚɗɫ, ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɔ ɚɝɞɌɑɞɝɫ ɍɑɓ ɝɟɥɑɝɞɎɑəəɧɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɛɫɞɔ ɗɑɞ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɖɚɗɑɍɌəɔɑɘ 

ɝɜɑɐəɑɏɚɐɚɎɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

ȯɔɐɜɚɡɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɑɜɡəɔɡ ɎɚɐɚɡɜɌəɔɗɔɥ ɜɑɖɔ Ȱəɑɛɜ 

ɔ ɑɑ ɛɜɔɞɚɖɚɎ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɘɑɜɑ Ɏɗɔɫɑɞ əɌ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ ɝɜɑɐəɔɡ 

ɎɚɐɚɡɜɌəɔɗɔɥ, ɚɝɚɍɑəəɚ ȶɜɑɘɑəɣɟɏɝɖɚɏɚ, ɏɐɑ Ɍɖɖɟɘɟɗɔɜɟɑɞɝɫ ɚɝəɚɎəɌɫ 

ɣɌɝɞɨ ɛɜɚɘɧɤɗɑəəɧɡ ɝɍɜɚɝɚɎ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. Ȼɚ ɐɌəəɧɘ ɗɌɍɚ- 

ɜɌɞɚɜəɧɡ ɔɓɘɑɜɑəɔɕ, Ɏ ɩɞɚɘ ɎɚɐɚɡɜɌəɔɗɔɥɑ əɌɍɗɪɐɌɑɞɝɫ ɓɌɎɧɤɑəəɚɑ 

ɝɚɐɑɜɒɌəɔɫ ɘɌɜɏɌəɢɌ, ɒɑɗɑɓɌ ɚɍɥɑɏɚ, Ɍ ɞɌɖɒɑ Ɏɧɝɚɖɚɑ ɚɜɏɌəɔɣɑɝɖɚɑ 

ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ. Ȯ ȶɜɑɘɑəɣɟɏɝɖɚɘ ɎɚɐɚɡɜɌəɔɗɔɥɑ, ɖɚɞɚɜɚɑ ɫɎɗɫɑɞɝɫ 

ɔɝɞɚɣəɔɖɚɘ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ əɑɝɖɚɗɨɖɔɡ ɖɜɟɛəɧɡ ɏɚɜɚɐɚɎ, Ɏ 

ɣɌɝɞəɚɝɞɔ ȶɜɑɘɑəɣɟɏɌ, ɑɒɑɏɚɐəɚ ɝəɔɒɌɑɞɝɫ ɝɚɐɑɜɒɌəɔɑ ɜɌɝɞɎɚɜɑəəɚɏɚ 

Ɏ Ɏɚɐɑ ɖɔɝɗɚɜɚɐɌ, ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝɚɐɑɜɒɌəɔɑ ɘɌɜɏɌəɢɌ, ɒɑɗɑɓɌ ɚɍɥɑɏɚ 

ɔ Ɏ ɢɑɗɚɘ ɝɚɡɜɌəɫɑɞɝɫ Ɏɧɝɚɖɚɑ ɚɜɏɌəɔɣɑɝɖɚɑ ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ɼʝʩʥʘ 

ȺɝəɚɎəɧɘ ɛɜɔɞɚɖɚɘ ɜɑɖɔ Ȱəɑɛɜ ɫɎɗɫɑɞɝɫ ɜɑɖɌ ȰɑɝəɌ, ɐɗɫ Ɏɚɐ ɖɚ- 

ɞɚɜɚɕ ɡɌɜɌɖɞɑɜəɧ ɍɚɗɑɑ əɔɓɖɔɑ, ɣɑɘ Ɏ ɐəɑɛɜɚɎɝɖɚɕ Ɏɚɐɑ, ɓəɌɣɑəɔɫ ɛɚ- 

ɖɌɓɌɞɑɗɑɕ ɁȻȶ ɔ ɓɌɎɧɤɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ȭȻȶ5. 

Ȯ ɢɑɗɚɘ ɒɑ ɏɔɐɜɚɡɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐɧ ɜɑɖɔ ȰɑɝəɌ əɌ ɛɜɚ- 

ɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɚɝɞɌɑɞɝɫ ɛɚɣɞɔ əɑɔɓɘɑəəɧɘ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ 

ɖɚɗɑɍɌəɔɑɘ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɡɚɞɫ ɎɚɐɌɘ Ȱɑɝəɧ ɛɜɔɝɟɥɑ əɑ- 

ɝɖɚɗɨɖɚ ɛɚɎɧɤɑəəɚɑ ɝɚɐɑɜɒɔɘɚɑ ɚɍɥɑɏɚ ɒɑɗɑɓɌ ɔ ɘɌɜɏɌəɢɌ, ɣɞɚ ɚɍɦɫɝ- 

əɫɑɞɝɫ ɝɛɑɢɔɠɔɖɚɕ ɎɚɐɚɝɍɚɜɌ ɜɑɖɔ ð ɜɑɣəɧɑ Ɏɚɐɧ ɎɧɘɧɎɌɪɞ ɔɡ ɔɓ ɖɜɔɝ- 

ɞɌɗɗɔɣɑɝɖɔɡ ɛɚɜɚɐ ȿɖɜɌɔəɝɖɚɏɚ ɏɜɌəɔɞəɚɏɚ ɥɔɞɌ ɔ ɛɜɚɡɚɐɫɞ ɛɚ ɗɑɝɔɝɞɚɕ 

ɔ ɓɌɍɚɗɚɣɑəəɚɕ ɘɑɝɞəɚɝɞɔ. 

Ȯ əɔɒəɑɘ ɞɑɣɑəɔɔ Ȱɑɝəɧ, Ɏ ɜɌɕɚəɑ ɎɚɐɚɓɌɍɚɜɌ ȶɔɑɎɌ, əɌ ɖɌɣɑɝɞɎɚ 

Ɏɚɐɧ ɝɟɥɑɝɞɎɑəəɚ Ɏɗɔɫɑɞ ȶɌəɑɎɝɖɚɑ ɎɚɐɚɡɜɌəɔɗɔɥɑ. ȮɚɐɌ Ɏ ɟɖɌɓɌəəɚɘ 

ɝɞɎɚɜɑ ð ɛɜɌɖɞɔɣɑɝɖɔ ɝɘɑɝɨ Ɏɚɐ ɜɑɖ ȰɑɝəɌ ɔ Ȱəɑɛɜ. Ȯ ɢɑɗɚɘ ɖɌɣɑɝɞ- 

Ɏɚ Ɏɚɐɧ ɛɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ Ɏ ɝɞɎɚɜɑ Ȱɑɝəɫəɝɖɚɏɚ Ɏɚɐɚ- 

ɓɌɍɚɜɌ ȶɔɑɎɌ ɚɞɎɑɣɌɑɞ, ɖɜɚɘɑ ɛɚɖɌɓɌɞɑɗɑɕ ɢɎɑɞəɚɝɞɔ ɔ ɁȻȶ, əɚɜɘɌɞɔ- 

ɎɌɘ ɖɌɣɑɝɞɎɌ ɐɗɫ Ɏɚɐɧ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚ Ɏɝɑɘ 

ɛɚɖɌɓɌɞɑɗɫɘ. 
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ɹʘʩʩʝʡʥ ʨʝʢʠ ɼʥʝʩʪʨ 

ȼɑɖɌ Ȱəɑɝɞɜ Ɏ ȿɖɜɌɔəɑ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ ɛɚ Ɏɚɐəɚɝɞɔ, ɔɘɑɑɞ ɚɍɥɟɪ 

Ɏɚɐɚɝɍɚɜəɟɪ ɛɗɚɥɌɐɨ 72,9  ɞɧɝ. ɖɘ2, Ɏ ɞɚɘ ɣɔɝɗɑ əɌ ɞɑɜɜɔɞɚɜɔɔ ȿɖɜɌɔəɧ 

əɌɡɚɐɔɞɝɫ 53,5  ɞɧɝ. ɖɘ2. 

ɉɖɚɗɚɏɔɣɑɝɖɌɫ ɝɔɞɟɌɢɔɫ Ɏ Ɏɚɐəɚɘ ɍɌɝɝɑɕəɑ ɜɑɖɔ Ȱəɑɝɞɜ Ɏ ɛɚɝɗɑɐ- 

əɔɑ ɏɚɐɧ ɓɌɘɑɞəɚ ɟɗɟɣɤɌɑɞɝɫ, əɌ ɣɞɚ ɛɚɎɗɔɫɗɚ ɝɔɞɟɌɞɔɎəɚɑ ɝɚɖɜɌɥɑəɔɑ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɔ ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ Ɏ ɜɑɏɔɚəɑ. 

Ȯ əɔɒəɑɘ ɞɑɣɑəɔɔ ɜɑɖɔ Ȱəɑɝɞɜ (əɌ ɞɑɜɜɔɞɚɜɔɔ ȴɎɌəɚ-ɀɜɌəɖɚɎɝɖɚɕ 

ɔ ɃɑɜəɚɎɔɢɖɚɕ ɚɍɗɌɝɞɑɕ) ɖɌɣɑɝɞɎɑəəɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐɧ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɛɚɖɌɓɌɞɑɗɫɘɔ, əɑ ɛɜɑɎɧɤɌɪɥɔɘɔ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɑ ɖɚəɢɑəɞɜɌɢɔɔ, 

ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɝɚɐɑɜɒɌəɔɫ ɚɜɏɌəɔɣɑɝɖɔɡ ɓɌɏɜɫɓəɑəɔɕ, ɖɚəɢɑəɞɜɌɢɔɫ 

ɖɚɞɚɜɧɡ ɍɧɎɌɑɞ Ɏɧɤɑ ȻȰȶ Ɏ ɖɚəɞɜɚɗɨəɚɘ ɝɞɎɚɜɑ ɏɚɜɚɐɌ ȯɌɗɔɣ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ʖʞʥʳʡ ɹʫʛ 

ȼɑɖɌ Ɋɒəɧɕ ȭɟɏ ɚɞəɚɝɔɞɝɫ ɖ ɣɔɝɗɟ ɜɑɖ ɍɌɝɝɑɕəɌ Ƀɑɜəɚɏɚ ɘɚɜɫ. Ȱɗɔ- 

əɌ ɜɑɖɔ 806  ɖɘ, ɎɚɐɚɝɍɚɜəɌɫ ɛɗɚɥɌɐɨ 63,7  ɞɧɝ. ɖɘ2. 

Ȱɗɫ Ɏɚɐɧ ɜɑɖɔ Ɋɒəɧɕ ȭɟɏ ɡɌɜɌɖɞɑɜəɚ ɛɚɎɧɤɑəəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ɢɎɑɞəɚɝɞɔ (ɐɚ 100  ɏɜɌɐɟɝɚɎ ɔ ɍɚɗɑɑ), ɚɝɚɍɑəəɚ Ɏ ɗɑɞəɔɑ ɘɑɝɫɢɧ. Ȯɚɐɧ 

ɍɌɝɝɑɕəɌ Ɋɒəɧɕ ȭɟɏ ɞɌɖɒɑ ɔɘɑɪɞ ɛɚɎɧɤɑəəɧɑ ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ 

ɛɚ ɜȹ ɔ ȭȻȶ5. 

ȹɌɔɍɚɗɑɑ ɓɌɏɜɫɓəɑəəɧɘɔ ɟɣɌɝɞɖɌɘɔ ɜɑɖɔ Ɋɒəɧɕ ȭɟɏ ɫɎɗɫɪɞɝɫ ɞɑɜ- 

ɜɔɞɚɜɔɔ Ɂɘɑɗɨəɔɢɖɚɕ ɔ Ȯɔəəɔɢɖɚɕ ɚɍɗɌɝɞɑɕ: ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɜɚɔɝ- 

ɡɚɐɔɞ ɓɌɏɜɫɓəɑəɔɑ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɝɚɑɐɔəɑəɔɫɘɔ. 

ȽɚɐɑɜɒɌəɔɑ ɍɔɚɏɑəəɧɡ ɝɚɑɐɔəɑəɔɕ ɏɜɟɛɛɧ ɌɓɚɞɌ əɌɡɚɐɔɞɝɫ ɓəɌɣɔ- 

ɞɑɗɨəɚ əɔɒɑ ȻȰȶ ɐɗɫ ɎɚɐɚɑɘɚɎ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɛɚɗɨɓɚɎɌ- 

əɔɫ, ɡɚɞɫ əɌɍɗɪɐɌɪɞɝɫ ɝɗɟɣɌɔ ɛɜɑɎɧɤɑəɔɫ ɛɚ Ɍɘɘɚəɔɕəɚɘɟ Ɍɓɚɞɟ əɌ 

ɞɑɜɜɔɞɚɜɔɔ Ɂɘɑɗɨəɔɢɖɚɕ ɚɍɗɌɝɞɔ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ Ɏɗɔɫəɔɑɘ ɓɌɏɜɫɓəɫ- 

ɪɥɔɡ ɝɞɚɖɚɎ ɎɚɐɚɛɜɚɎɚɐəɚ-ɖɌəɌɗɔɓɌɢɔɚəəɧɡ ɖɚɘɘɟəɌɗɨəɧɡ ɛɜɑɐɛɜɔɫ- 

ɞɔɕ Ɂɘɑɗɨəɔɢɖɚɕ ɚɍɗɌɝɞɔ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɞɎɚɜɚɎ Ȯɔəəɔɢɖɚɕ, ȶɔɜɚɎɚ- 

ɏɜɌɐɝɖɚɕ ɔ ȹɔɖɚɗɌɑɎɝɖɚɕ ɚɍɗɌɝɞɑɕ ɝɚɐɑɜɒɌəɔɑ Ɍɘɘɚəɔɕəɚɏɚ ɌɓɚɞɌ ɝɞɌ- 

ɍɔɗɨəɚ. 

ȶɚəɢɑəɞɜɌɢɔɔ ɝɚɗɑɕ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ Ɋɏɚ- 

ȭɟɏɝɖɚɏɚ ɍɌɝɝɑɕəɌ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɒɑɗɑɓɌ ɚɍɥɑɏɚ ɔ ɘɌɜɏɌəɢɌ, əɑ ɛɜɑ- 

ɎɧɤɌɪɞ əɚɜɘ ɐɗɫ ɎɚɐɚɑɘɚɎ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ. 

Ɂɜɚɘ ɔ ɖɌɐɘɔɕ Ɏ Ɏɚɐɑ əɑ ɚɍəɌɜɟɒɑəɧ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ɿʘʧʘʜʥʳʡ ɹʫʛ 

ȼɑɓɟɗɨɞɌɞɧ ɘɚəɔɞɚɜɔəɏɌ ɖɌɣɑɝɞɎɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɍɌɝɝɑɕəɌ ȳɌ- 

ɛɌɐəɚɏɚ ȭɟɏɌ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ 

ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɝ ɖɌɒɐɧɘ ɏɚɐɚɘ ɟɡɟɐɤɌɪɞɝɫ, ɚɝɚɍɑəəɚ Ɏ ɛɟəɖɞɌɡ əɌɍɗɪ- 

ɐɑəɔɕ əɌ ɞɑɜɜɔɞɚɜɔɔ ȷɨɎɚɎɝɖɚɕ ɚɍɗɌɝɞɔ. ȻɜɑɎɧɤɑəɔɫ ȻȰȶ ɚɞɘɑɣɌɗɔɝɨ 

ɛɚ ɝɚɐɑɜɒɌəɔɪ ɠɚɝɠɌɞɚɎ, ɚɍɥɑɏɚ ɒɑɗɑɓɌ ɔ ȭȻȶ5. 

ȮɝɗɑɐɝɞɎɔɑ əɑɩɠɠɑɖɞɔɎəɚɕ ɜɌɍɚɞɧ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ ɛɜɚɘɧɤ- 

ɗɑəəɧɡ ɔ ɖɚɘɘɟəɌɗɨəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ (ȰɚɍɜɚɞɎɚɜɝɖɌɫ ȾɉȽ), Ɏɚɐɚɛɜɚ- 

Ɏɚɐəɚ-ɖɌəɌɗɔɓɌɢɔɚəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ ɏɚɜɚɐɚɎ ȷɨɎɚɎ, ȶɌɘɑəɖɌ-ȭɟɏɝɖɌɫ, 

ȽɚɖɌɗɨ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɚɎ ɝɍɜɚɝɚɎ Ɏ ɜɑɖɟ ȳɌɛɌɐəɧɕ ȭɟɏ 

əɑɚɣɔɥɑəəɧɡ ɔ əɑɐɚɝɞɌɞɚɣəɚ ɚɣɔɥɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ 

ȭɌɝɝɑɕə ɜɑɖɔ ȽɑɎɑɜɝɖɔɕ Ȱɚəɑɢ ɜɌɝɛɚɗɚɒɑə əɌ ɞɑɜɜɔɞɚɜɔɔ ɐɎɟɡ 

ɏɚɝɟɐɌɜɝɞɎ: ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɔ ȿɖɜɌɔəɧ. ȺɍɥɌɫ ɛɗɚɥɌɐɨ ɍɌɝ- 
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ɝɑɕəɌ ɝɚɝɞɌɎɗɫɑɞ 98,9  ɞɧɝ. ɖɘ2, ɔɓ əɔɡ Ɏ ɛɜɑɐɑɗɌɡ ȿɖɜɌɔəɧ əɌɡɚɐɔɞɝɫ 

54,5  ɞɧɝ. ɖɘ2 (55%).  

ȹɑɓəɌɣɔɞɑɗɨəɧɑ ɖɚɗɑɍɌəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔɘɑɪɞ ɝɑɓɚə- 

əɧɕ ɡɌɜɌɖɞɑɜ. ȻɜɑɎɧɤɑəɔɑ əɚɜɘɌɞɔɎɚɎ əɌɍɗɪɐɌɪɞɝɫ ɛɚ ɝɚɐɑɜɒɌəɔɪ 

ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, əɑɠɞɑɛɜɚɐɟɖɞɚɎ, ɒɑɝɞɖɚɝɞɔ ɔ ɛɚ ɜȹ. 

Ⱥɐəɚɕ ɔɓ ɛɜɚɍɗɑɘ ɖɌɣɑɝɞɎɌ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɜɑɖɔ ȽɑɎɑɜɝɖɔɕ Ȱɚ- 

əɑɢ ɫɎɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɛɚ ɞɑɣɑəɔɪ ɘɔəɑɜɌɗɔɓɌɢɔɔ Ɏɚɐɧ, ɝɚɐɑɜɒɌəɔɫ 

ɡɗɚɜɔɐɚɎ ɔ ɝɟɗɨɠɌɞɚɎ. 

ȺɝəɚɎəɧɘɔ ɩɗɑɘɑəɞɌɘɔ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐɧ ɜɑɖ ɍɌɝɝɑɕəɌ ȽɑɎɑɜɝɖɚɏɚ 

ȰɚəɢɌ əɌ ɟɣɌɝɞɖɑ ɛɚɝɗɑ ɎɛɌɐɑəɔɫ ɛɜɔɞɚɖɚɎ ȿɐɌ, ȶɌɓɑəəɧɕ Ⱦɚɜɑɢ, ȷɟɏɌəɨ 

ɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɍɌɝɝɑɕəɚɎ ɜɑɖ ȻɜɔɌɓɚɎɨɫ ɔ ȰəɑɛɜɌ ɫɎɗɫɪɞɝɫ ɚɜɏɌəɔ- 

ɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ ɔ ɝɚɗɑɎɧɑ ɝɍɜɚɝɧ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ əɑɩɠɠɑɖɞɔɎəɚɕ 

ɜɌɍɚɞɚɕ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ ɏɚɜɚɐɚɎ ɔ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ- 

ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɑɕ. ȶɌɣɑɝɞɎɚ Ɏɚɐɧ ɜɑɖ ȻɜɔɌɓɚɎɨɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɞɌɖɒɑ 

Ɏɧɝɚɖɔɘ ɝɚɗɑɝɚɐɑɜɒɌəɔɑɘ ɛɜɔɜɚɐəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ. 

ʈʝʢʠ ɿʘʢʘʨʧʘʪʴʷ 

ȼɑɖɌ ȾɔɝɌ ɫɎɗɫɑɞɝɫ ɖɜɟɛəɑɕɤɑɕ ɗɑɎɧɘ ɛɜɔɞɚɖɚɘ ɜɑɖɔ ȰɟəɌɕ. 

Ƚɚɝɞɚɫəɔɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ȳɌɖɌɜɛɌɞɨɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɐɜɚɡɔɘɔ- 

ɣɑɝɖɔɡ ɔ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ əɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɗɑɞ ɝɟ- 

ɥɑɝɞɎɑəəɚ əɑ ɔɓɘɑəɫɑɞɝɫ. Ȼɚ ɍɚɗɨɤɔəɝɞɎɟ ɝɌəɔɞɌɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑ- 

ɝɞɎɚ Ɏɚɐɧ ɚɞɎɑɣɌɗɚ əɚɜɘɌɞɔɎɌɘ. ȻɜɑɎɧɤɑəɔɑ əɚɜɘɌɞɔɎɚɎ ɐɗɫ ɎɚɐɚɑɘɚɎ 

ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɌɍɗɪɐɌɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɛɚ ɞɌɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ: ɝɚɐɑɜɒɌəɔɑ ɒɑɗɑɓɌ ɚɍɥɑɏɚ ɔ ɘɌɜɏɌəɢɌ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ɼʫʥʘʡ 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɣɌɝɞɔ ɝɞɚɖɌ ɜɑɖɔ ȰɟəɌɕ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ȿɖɜɌɔəɧ, ɚɝɚɍɑəəɚ ɐɗɫ ɑɑ ɪɏɚ-ɓɌɛɌɐəɧɡ ɜɑɏɔɚəɚɎ. Ƚɚɝɞɚɫəɔɑ Ɏɚɐɧ ɜɑɖɔ 

ȰɟəɌɕ ɛɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɘɚɒəɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɖɌɖ 

ɝɞɌɍɔɗɨəɌɫ. ȹɌɍɗɪɐɌɑɞɝɫ ɞɚɗɨɖɚ ɛɚɎɧɤɑəɔɑ ɝɚɐɑɜɒɌəɔɫ ɎɓɎɑɤɑəəɧɡ 

ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ Ɏ ɛɌɎɚɐɖɚɎɧɕ ɛɑɜɔɚɐ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɖɌɣɑɝɞɎɚ 

Ɏɚɐɧ Ɏ ɞɜɌəɝɏɜɌəɔɣəɚɘ ɝɞɎɚɜɑ ɏɚɜɚɐɌ ȼɑəɔ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌɑɞɝɫ 

ɚɞ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɓɌɘɧɖɌɪɥɑɘ ɝɞɎɚɜɑ (ɟɝɞɨɑ, ɏɚɜɚɐɌ ȮɔɗɖɚɎɚ), ɣɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɠɚɜɘɔɜɚɎɌəɔɔ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ȰɟəɌɫ ɓɌ ɝɣɑɞ Ɍəɞɜɚ- 

ɛɚɏɑəəɚɕ əɌɏɜɟɓɖɔ əɌ ɟɣɌɝɞɖɌɡ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɧɤɑ ɛɚ ɞɑɣɑəɔɪ (Ɏəɑ 

ȿɖɜɌɔəɧ). 

1.2.3.7.5. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɟɜɚɎəɫ ɔɡ ɓɌɏɜɫɓəɑəɔɫ ɛɜɚɎɚ- 

ɐɔɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɛɚ ɝɜɑɐəɑɏɚɐɚɎɧɘ ɖɚəɢɑəɞɜɌɢɔɫɘ ɛɜɔɚɜɔɞɑɞəɧɡ ɓɌ- 

ɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɜɌɝɣɑɞɌɡ ɔəɐɑɖɝɌ ɓɌɏɜɫɓəɑəəɚɝɞɔ 

Ɏɚɐ (ȴȳȮ), ð ɜɌɝɞɎɚɜɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ; ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, əɚɜɘɔɜɟɑ- 

ɘɧɡ ɛɚ ȭȻȶ5; ɌɓɚɞɌ Ɍɘɘɚəɔɕəɚɏɚ; ɌɓɚɞɌ əɔɞɜɔɞəɚɏɚ; ɠɚɝɠɚɜɌ ɠɚɝɠɌɞəɚ- 

ɏɚ ɔ əɑɠɞɑɛɜɚɐɟɖɞɚɎ. Ȼɑɜɑɣɔɝɗɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɖɜɚɘɑ ɜɌɝɞɎɚɜɑəəɚɏɚ 

ɖɔɝɗɚɜɚɐɌ ɔ əɑɠɞɑɛɜɚɐɟɖɞɚɎ, ɚɞəɚɝɫɞɝɫ ɖ ɩɖɚɗɚɏɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ, 

ɛɜɔɘɑəɫɑɘɧɘ Ɏ ɝɞɜɌəɌɡ Ȯɚɝɞɚɣəɚɕ ȱɎɜɚɛɧ, ȶɌɎɖɌɓɌ ɔ ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ. Ȯ ɐɚɛɚɗəɑəɔɑ ɖ 

əɔɘ ɚɛɜɑɐɑɗɫɑɞɝɫ əɔɞɜɌɞəɌɫ ɠɚɜɘɌ ɘɔəɑɜɌɗɨəɚɏɚ ɌɓɚɞɌ. 

ȺɝəɚɎəɧɘ ɝɞɌəɐɌɜɞɚɘ ɖɌɣɑɝɞɎɌ ɜɑɣəɧɡ Ɏɚɐ Ɏ ȭɑɗɌɜɟɝɔ ɫɎɗɫɑɞɝɫ ɛɜɑ- 

ɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɟɝɞɌəɌɎɗɔ- 

ɎɌɑɘɌɫ ɐɗɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɜɧɍɚɡɚɓɫɕɝɞɎɑəəɚɏɚ əɌɓəɌɣɑəɔɫ. Ȱɗɫ 
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ɚɢɑəɖɔ ɓɌɏɜɫɓəɑəɔɫ ɜɑɣəɧɡ Ɏɚɐ ɚɜɏɌəɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ ɛɜɔəɫɞɌ 

ɛɜɑɐɑɗɨəɚ-ɐɚɛɟɝɞɔɘɌɫ ɖɚəɢɑəɞɜɌɢɔɔ ɐɗɫ Ɏɑɗɔɣɔəɧ ȭȻȶ5, ɖɚɞɚɜɌɫ ɝɚ- 

ɝɞɌɎɗɫɑɞ 3,00  ɘɏ Ⱥ2/ɐɘ3. 

Ȯ ȭɑɗɌɜɟɝɔ ɐɑɕɝɞɎɟɑɞ ɚɞɗɌɒɑəəɌɫ ɝɑɞɨ ɘɚəɔɞɚɜɔəɏɌ ɛɚɎɑɜɡəɚɝɞəɧɡ 

Ɏɚɐ. ȼɑɏɟɗɫɜəɧɑ əɌɍɗɪɐɑəɔɫ Ɏɑɐɟɞɝɫ əɌ 153  Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ Ɏ ɍɌɝɝɑɕəɌɡ 

ɜɑɖ ȳɌɛɌɐəɚɕ ȰɎɔəɧ, ȹɑɘɌəɌ, ȳɌɛɌɐəɚɏɚ ȭɟɏɌ, ȰəɑɛɜɌ ɔ Ȼɜɔɛɫɞɔ. ȶɜɚɘɑ 

ɞɚɏɚ, əɌɍɗɪɐɑəɔɫɘɔ ɚɡɎɌɣɑəɚ 35  ɞɜɌəɝɏɜɌəɔɣəɧɡ ɟɣɌɝɞɖɚɎ ɎɚɐɚɞɚɖɚɎ, 

ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɜɌɕɚəɌɡ ɛɑɜɑɝɑɣɑəɔɫ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɏɜɌəɔɢɧ. ȹɌ 

ɚɞɐɑɗɨəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ Ɏɑɐɑɞɝɫ ɜɌɐɔɌɢɔɚəəɧɕ ɘɚəɔɞɚɜɔəɏ. 

Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ȭɑɗɌɜɟɝɔ, ɚɍɟɝɗɚɎɗɑəəɚɕ ɏɑɚɡɔɘɔɣɑ- 

ɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ Ɏɚɐɧ ɔ ɎɘɑɥɌɪɥɔɡ ɛɚɜɚɐ, ɫɎɗɫɑɞɝɫ 

ɛɚɎɧɤɑəəɚɑ ɝɚɐɑɜɒɌəɔɑ ɒɑɗɑɓɌ ɔ ɘɌɜɏɌəɢɌ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȭɑɗɌɜɟɝɔ 

ɛɜɔɝɟɞɝɞɎɔɑ ɒɑɗɑɓɌ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ɚɞɘɑɣɌɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɎɝɑ- 

ɘɑɝɞəɚ, ɣɞɚ ɞɜɑɍɟɑɞ ɝɛɑɢɔɌɗɨəɚɕ ɚɍɜɌɍɚɞɖɔ Ɏɚɐɧ ɛɑɜɑɐ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

əɌ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɧɑ əɟɒɐɧ. ȭɚɗɑɑ 70%  ɌɜɞɑɓɔɌəɝɖɔɡ ɝɖɎɌɒɔə əɌ 

ɞɑɜɜɔɞɚɜɔɔ ȭɑɗɌɜɟɝɔ ɔɘɑɪɞ Ɏɚɐɟ ɝ ɝɚɐɑɜɒɌəɔɑɘ ɒɑɗɑɓɌ, ɛɜɑɎɧɤɌɪɥɔɘ 

ɟɜɚɎɑəɨ ȻȰȶ (0,3  ɘɏ/ɐɘ3), Ɍ Ɏ ɓɚəɑ Ȼɚɗɑɝɨɫ ɐɚɗɫ ɩɞɔɡ ɝɖɎɌɒɔə ɐɚɝɞɔɏɌɑɞ 

90ð95%.  ȹɌɜɫɐɟ ɝ ɒɑɗɑɓɚɘ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəəɚɑ 

ɝɚɐɑɜɒɌəɔɑ ɘɌɜɏɌəɢɌ (ȻȰȶ 0,1 ɘɏ/ɐɘ3), Ɏ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɍɚɜɌ, ɠɞɚɜɌ 

ɔ əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɖɚɘɛɚəɑəɞɚɎ. 

ȱɝɞɑɝɞɎɑəəɧɕ ɏɑɚɡɔɘɔɣɑɝɖɔɕ ɠɚə ɛɚɐɓɑɘəɧɡ Ɏɚɐ ȭɑɗɌɜɟɝɔ ɝɟɥɑ- 

ɝɞɎɑəəɚ əɌɜɟɤɑə ɎɝɗɑɐɝɞɎɔɑ Ɍəɞɜɚɛɚɏɑəəɚɏɚ ɓɌɏɜɫɓəɑəɔɑ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ, ɚɝɚɍɑəəɚ Ɏ ɜɌɕɚəɌɡ ɔəɞɑəɝɔɎəɚɏɚ Ɍɏɜɚɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɚɔɓɎɚɐ- 

ɝɞɎɌ. ȿɣɌɝɞɖɌɘɔ ɔəɞɑəɝɔɎəɚɏɚ ɓɌɏɜɫɓəɑəɔɫ əɑɏɗɟɍɚɖɚ ɓɌɗɑɏɌɪɥɔɡ ɛɚɐ- 

ɓɑɘəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ ɒɔɎɚɞəɚɎɚɐɣɑɝɖɔɑ ɠɑɜɘɧ ɔ ɛɚɗɫ ɚɜɚɤɑəɔɫ ɒɔɎɚɞ- 

əɚɎɚɐɣɑɝɖɔɘɔ ɝɞɚɖɌɘɔ. ȳɌɏɜɫɓəɑəɔɑ ɎɧɜɌɒɌɑɞɝɫ ɓɐɑɝɨ Ɏ ɜɚɝɞɑ ɝɚɐɑɜɒɌ- 

əɔɫ Ɏ Ɏɚɐɑ əɔɞɜɌɞɚɎ, Ɍɘɘɚəɔɫ, ɡɗɚɜɔɐɚɎ ɔ ɐɜɟɏɔɡ ɖɚɘɛɚəɑəɞɚɎ. 

Ȯ ȭɑɗɌɜɟɝɔ ɚɝəɚɎəɚɕ ɚɍɦɑɘ ɝɞɚɣəɧɡ Ɏɚɐ ɝɍɜɌɝɧɎɌɑɞɝɫ Ɏ ɜɑɖɔ. Ⱥɍɦɑɘ 

ɝɞɚɣəɧɡ Ɏɚɐ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 990  ɘɗə ɘ3 (ɝ ɟɣɑɞɚɘ ɐɚɒɐɑɎɧɡ Ɏɚɐ). Ȯ ɚɞ- 

ɜɌɝɗɑɎɚɕ ɝɞɜɟɖɞɟɜɑ ɎɚɐɚɚɞɎɑɐɑəɔɫ ɝɌɘɚɑ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɞɚɣəɧɡ 

Ɏɚɐ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔɡɚɐɔɞɝɫ əɌ ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɑ ɡɚɓɫɕɝɞɎɚ (ɚɖɚ- 

ɗɚ 60%),  ɛɜɚɘɧɤɗɑəəɚɝɞɨ ɔ ɝɑɗɨɝɖɚɑ ɡɚɓɫɕɝɞɎɚ ð ɝɚɚɞɎɑɞɝɞɎɑəəɚ 16 ɔ 

24%.  Ƚɚ ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ Ɏ ɜɑɖɔ ɑɒɑɏɚɐəɚ ɝɍɜɌɝɧɎɌɑɞɝɫ ɚɜɏɌəɔɣɑɝɖɔɡ 

ɎɑɥɑɝɞɎ (ɛɚ ȭȻȶ5), ɌɓɚɞɌ Ɍɘɘɚəɔɕəɚɏɚ, ɌɓɚɞɌ əɔɞɜɔɞəɚɏɚ, ɠɚɝɠɚɜɌ ɠɚɝ- 

ɠɌɞəɚɏɚ 7930,  5390,  200  ɔ 1120  ɞ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɑɝɨɘɌ ɚɝɞɜɚ ɝɞɚɔɞ ɛɜɚɍɗɑɘɌ ɓɌɏɜɫɓəɑəɔɫ ɜɑɖ ɍɔɚɏɑəəɧɘɔ Ɏɑɥɑ- 

ɝɞɎɌɘɔ ɔ ɓɌɥɔɞɧ ɔɡ ɚɞ ɩɎɞɜɚɠɔɖɌɢɔɔ. ȽɜɑɐəɑɏɚɐɚɎɧɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɌɓɚɞɌ Ɍɘɘɚəɔɕəɚɏɚ, ɛɜɑɎɧɤɌɪɥɔɑ ȻȰȶ, ɚɞɘɑɣɌɪɞɝɫ Ɏ Ɏɚɐɑ ɍɚɗɨɤɔə- 

ɝɞɎɌ ɜɑɖ ȭɑɗɌɜɟɝɔ ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɓɌɏɜɫɓəɑəɔɔ ɜɑɣəɧɡ Ɏɚɐ, ɖɚɞɚɜɚɑ 

ɛɚ-ɜɌɓəɚɘɟ ɎɧɜɌɒɑəɚ ɐɗɫ ɖɌɒɐɚɏɚ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ ɖɌɖ ɛɚ ɏɚɐɌɘ, ɞɌɖ ɔ 

ɛɚ ɚɜɑɚɗɟ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ. ȽɜɑɐəɑɏɚɐɚɎɧɑ 

ɖɚəɢɑəɞɜɌɢɔɔ əɔɞɜɌɞɚɎ Ɏ Ɏɚɐɑ ɜɑɖ ȭɑɗɌɜɟɝɔ əɑ ɛɜɑɎɧɤɌɪɞ ȻȰȶ. ȹɌɔɍɚ- 

ɗɑɑ ɝɑɜɨɑɓəɌɫ ɝɔɞɟɌɢɔɫ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɚɞəɚɤɑəɔɔ ɠɚɝɠɚɜɌ ɠɚɝɠɌɞəɚɏɚ, 

ɝɜɑɐəɑɏɚɐɚɎɚɑ ɝɚɐɑɜɒɌəɔɑ ɖɚɞɚɜɚɏɚ Ɏ Ɏɚɐɑ ɢɑɗɚɏɚ ɜɫɐɌ ɜɑɖ ɛɜɑɎɧɤɌɑɞ 

ȻȰȶ. 

ȼɌɐɔɌɢɔɚəəɧɕ ɘɚəɔɞɚɜɔəɏ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɛɜɚɎɚɐɔɞɝɫ əɌ ɤɑ- 

ɝɞɔ ɜɑɖɌɡ ȭɑɗɌɜɟɝɔ, ɛɜɚɞɑɖɌɪɥɔɡ ɛɚ ɞɑɜɜɔɞɚɜɔɫɘ, ɓɌɏɜɫɓəɑəəɧɘ Ɏ ɜɑ- 

ɓɟɗɨɞɌɞɑ ɌɎɌɜɔɔ əɌ Ƀɑɜəɚɍɧɗɨɝɖɚɕ ȬɉȽ: Ȱəɑɛɜɑ, Ȼɜɔɛɫɞɔ, Ƚɚɒɑ, ȴɛɟɞɔ, 
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ȭɑɝɑɐɔ, ȹɔɒəɑɕ ȭɜɌɏɔəɖɑ, Ɍ ɞɌɖɒɑ əɌ ɚɓɑɜɑ ȰɜɔɝɎɫɞɧ, ɖɚɞɚɜɚɑ ɫɎɗɫɑɞɝɫ 

ɛɜɟɐɚɘ-ɚɡɗɌɐɔɞɑɗɑɘ ȴɏəɌɗɔəɝɖɚɕ ȬɉȽ. 

ȶɚəɢɑəɞɜɌɢɔɔ ɢɑɓɔɫ-137  ɔ ɝɞɜɚəɢɔɫ-90  Ɏ Ɏɚɐɑ ɖɚəɞɜɚɗɔɜɟɑɘɧɡ ɜɑɖ, 

ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ȹɔɒəɑɕ ȭɜɌɏɔəɖɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ ɏɔ- 

ɏɔɑəɔɣɑɝɖɔɡ əɚɜɘɌɞɔɎɚɎ, ɛɜɑɐɟɝɘɚɞɜɑəəɧɡ ȼɑɝɛɟɍɗɔɖɌəɝɖɔɘɔ ɐɚɛɟɝɞɔ- 

ɘɧɘɔ ɟɜɚɎəɫɘɔ ɐɗɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ (ȼȰȿ-99  ɐɗɫ ɢɑɓɔɫ-137  ð 10  ȭɖ/ɐɘ3, 

ɐɗɫ ɝɞɜɚəɢɔɫ-90  ð 0,37  ȭɖ/ɐɘ3). 

Ȯ Ɏɚɐɑ ɜɑɖɔ ȹɔɒəɫɫ ȭɜɌɏɔəɖɌ, Ɏɚɐɚɝɍɚɜ ɖɚɞɚɜɚɕ ɣɌɝɞɔɣəɚ əɌɡɚɐɔɞ- 

ɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ɓɚəɧ ɚɞɣɟɒɐɑəɔɫ Ƀɑɜəɚɍɧɗɨɝɖɚɕ ȬɉȽ, əɌɍɗɪɐɌɑɞɝɫ 

ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɜɌɐɔɚəɟɖɗɔɐɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɖɚəɞ- 

ɜɚɗɔɜɟɑɘɧɘɔ ɜɑɖɌɘɔ. Ȯɧɝɚɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɝɞɜɚəɢɔɫ-90  Ɏɚ Ɏɜɑɘɫ ɛɌɎɚɐ- 

ɖɚɎ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɎɚɐɌɡ ɘɌɗɧɡ ɜɑɖ, Ɏɚɐɚɝɍɚɜɧ ɖɚɞɚɜɧɡ ɛɚɗəɚɝɞɨɪ ɔɗɔ 

ɣɌɝɞɔɣəɚ əɌɡɚɐɫɞɝɫ Ɏ ɓɚəɑ ɚɞɣɟɒɐɑəɔɫ Ƀɑɜəɚɍɧɗɨɝɖɚɕ ȬɉȽ. 

ȼɌɐɔɌɢɔɚəəɌɫ ɚɍɝɞɌəɚɎɖɌ əɌ ɝɜɑɐəɔɡ ɔ ɘɌɗɧɡ ɜɑɖɌɡ, əɌɡɚɐɫɥɔɡɝɫ 

Ɏəɑ ɓɚəɧ ɚɞɣɟɒɐɑəɔɫ Ƀɑɜəɚɍɧɗɨɝɖɚɕ ȬɉȽ, ɚɝɞɌɑɞɝɫ ɝɞɌɍɔɗɨəɚɕ. Ƚɜɑɐ- 

əɑɏɚɐɚɎɧɑ ɖɚəɢɑəɞɜɌɢɔɔ ɝɞɜɚəɢɔɫ-90  ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɖ ɝəɔɒɑəɔɪ. 

ȿɎɑɗɔɣɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɚɏɚ ɩɗɑɘɑəɞɌ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝɎɫɓɌəɚ ɝ 

Ɏɚɐəɚɝɞɨɪ ɏɚɐɌ ɔ ɑɏɚ ɝɘɧɎɚɘ ɝ ɞɌɗɧɘɔ ɔ ɐɚɒɐɑɎɧɘɔ ɎɚɐɌɘɔ ɝ ɎɚɐɚɝɍɚɜɌ, 

ɖɚɞɚɜɧɕ ɓɌɘɑɞəɚ ɟɝɔɗɔɎɌɑɞɝɫ Ɏɚ Ɏɜɑɘɫ ɛɌɎɚɐɖɚɎ. 

1.2.3.7.6. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

Ƚɜɑɐɔ ɝɞɜɌə ȱɎɜɚɌɓɔɌɞɝɖɚɏɚ ɖɚəɞɔəɑəɞɌ ȶɌɓɌɡɝɞɌə Ɏɡɚɐɔɞ Ɏ ɝɚɝɞɌɎ 

əɌɔɍɚɗɑɑ Ɏɚɐɚɐɑɠɔɢɔɞəɧɡ. Ȼɚ ɐɌəəɧɘ ȶɚɘɔɞɑɞɌ ɛɚ Ɏɚɐəɧɘ ɜɑɝɟɜɝɌɘ 

ȸɔəɔɝɞɑɜɝɞɎɌ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ ɟɐɑɗɨəɌɫ Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚɝɞɨ ɝɚɝɞɌɎ- 

ɗɫɑɞ 37  ɞɧɝ. ɘ3 əɌ 1 ɖɘ2 ɔ 6,0  ɞɧɝ. ɘ3 əɌ 1 ɣɑɗɚɎɑɖɌ Ɏ ɏɚɐ. ȹɌ ɚɝəɚɎɌəɔɔ 

ɔəɠɚɜɘɌɢɔɚəəɚ-ɌəɌɗɔɞɔɣɑɝɖɚɏɚ ɚɍɓɚɜɌ, ɛɚɐɏɚɞɚɎɗɑəəɚɏɚ Ɏ ɘɌɑ 2009  

ɏɚɐɌ Ɏɑɐɟɥɔɘɔ ɩɖɝɛɑɜɞɌɘɔ ɝɞɜɌə ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ Ɏ ɜɌɘɖɌɡ ȸɑɘɚɜɌə- 

ɐɟɘɌ CARNetðȼɉɂɂȬ (ȼɑɏɔɚəɌɗɨəɚɏɚ ɉɖɚɗɚɏɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɂɑəɞɜɌɗɨ- 

əɚɕ Ȭɓɔɔ), ɗɔɤɨ 56,5  ɖɘ3 Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɠɚɜɘɔɜɟɑɞɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ 

ɜɑɝɛɟɍɗɔɖɔ, Ɍ ɚɝɞɌɗɨəɚɕ ɚɍɦɑɘ ɔɓ 100,5  ɖɘ3 ɛɚɝɞɟɛɌɑɞ ɔɓ ɝɚɝɑɐəɔɡ ɏɚ- 

ɝɟɐɌɜɝɞɎ (ȿɓɍɑɖɔɝɞɌəɌ, ȶɔɞɌɫ, ȶɧɜɏɧɓɝɞɌəɌ, ȼɚɝɝɔɔ). 

Ȯ ȶɌɓɌɡɝɞɌəɑ ɝɗɚɒɔɗɌɝɨ ɝɔɞɟɌɢɔɫ, ɖɚɏɐɌ ɝɛɚɝɚɍəɚɝɞɨ Ɏɚɐəɧɡ ɩɖɚ- 

ɝɔɝɞɑɘ ɖ ɝɌɘɚɎɚɝɝɞɌəɚɎɗɑəɔɪ Ɏ ɐɑɝɫɞɖɔ ɜɌɓ ɚɞɝɞɌɑɞ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɚɝ- 

ɞɚɘ Ɍəɞɜɚɛɚɏɑəəɚɕ əɌɏɜɟɓɖɔ. 

ȹɑɍɗɌɏɚɛɜɔɫɞəɧɑ ɖɗɔɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, əɌɜɌɝɞɌəɔɑ ɞɜɌəɝɏɜɌ- 

əɔɣəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ, əɑɜɌɢɔɚəɌɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, 

ɔəɞɑəɝɔɎəɧɕ ɜɚɝɞ ɎɚɓɐɑɕɝɞɎɔɫ ɞɑɡəɚɏɑəəɧɡ ɝɍɜɚɝɚɎ, ɛɜɔɘɑəɑəɔɑ ɟɝɞɌ- 

ɜɑɎɤɔɡ ɞɑɡəɚɗɚɏɔɕ ɛɜɔɎɑɗɔ ɖ ɓəɌɣɔɞɑɗɨəɧɘ ɛɜɚɍɗɑɘɌɘ Ɏ Ɏɚɐɚɡɚɓɫɕ- 

ɝɞɎɑəəɚɘ ɝɑɖɞɚɜɑ ɝɞɜɌəɧ. ȽɚɎɚɖɟɛəɚɝɞɨ ɎɚɓɐɑɕɝɞɎɔɫ ɩɞɔɡ ɔ ɐɜɟɏɔɡ əɑɏɌ- 

ɞɔɎəɧɡ ɠɌɖɞɚɜɚɎ Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ ɘɌɝɤɞɌɍəɧɑ ɝɚɢɔɌɗɨəɚ-ɩɖɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɚɍɗɑɘɧ. 

Ⱥɝɚɍɟɪ ɜɚɗɨ Ɏ ɝɞɌəɚɎɗɑəɔɔ ɔ ɜɌɓɎɔɞɔɔ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ Ɏ ȶɌɓɌɡ- 

ɝɞɌəɑ ɔɏɜɌɑɞ ɐɑɫɞɑɗɨəɚɝɞɨ ɞɌɖɔɡ ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɚɜɏɌəɚɎ, ɖɌɖ ɍɌɝɝɑɕ- 

əɚɎɧɑ ɔəɝɛɑɖɢɔɔ, ɖɚɘɔɞɑɞ ɛɚ Ɏɚɐəɧɘ ɜɑɝɟɜɝɌɘ ȸɔəɔɝɞɑɜɝɞɎɌ ɝɑɗɨɝɖɚɏɚ 

ɡɚɓɫɕɝɞɎɌ, ȸɔəɔɝɞɑɜɝɞɎɚ ɚɡɜɌəɧ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ȸɔəɔɝɞɑɜɝɞɎɚ 

ɩəɑɜɏɑɞɔɖɔ ɔ ɘɔəɑɜɌɗɨəɧɡ ɜɑɝɟɜɝɚɎ ɔ ɘəɚɏɔɑ ɐɜɟɏɔɑ ɎɑɐɚɘɝɞɎɌ. 

Ȯɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ ȶɌɓɌɡɝɞɌəɌ ɟɝɗɚɎəɚ ɚɍɜɌɓɟɪɞ ȬɜɌɗɚ-ȽɧɜɐɌɜɨɔə- 

ɝɖɔɕ, ȭɌɗɡɌɤ-ȬɗɌɖɚɗɨɝɖɔɕ, ȴɜɞɧɤɝɖɔɕ, ȴɤɔɘɝɖɔɕ (ȱɝɔɗɨɝɖɔɕ), ȲɌɕɧɖ- 
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ǖǮǷǹǳǴǰ 1.37.  

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
 

ȶɌɝɛɔɕɝɖɔɕ (ȿɜɌɗɚ-ȶɌɝɛɔɕɝɖɔɕ), ȹɟɜɌ-ȽɌɜɧɝɟɝɖɔɕ, Ⱦɚɍɚɗ-ȾɟɜɏɌɕɝɖɔɕ 

ɔ Ʉɟ-ȾɌɗɌɝɝɖɔɕ ɜɑɣəɧɑ ɍɌɝɝɑɕəɧ (ɜɔɝ. 1.37). 

Ȼɚ ɐɌəəɧɘ ȼȯȻ òȶɌɓɏɔɐɜɚɘɑɞó Ɏ ɡɚɐɑ ɘɚəɔɞɚɜɔəɏɌ ɓɌ ɝɚɝɞɚɫəɔɑɘ 

ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ Ɏ ɖɚəɢɑ 2008  ɏɚɐɌ əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ əɌɍɗɪ- 

ɐɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɚɞəɚɝɫɥɔɡɝɫ ɖ 3 ɖɗɌɝɝɟ ɓɌɏɜɫɓ- 

əɑəəɚɝɞɔ ð ò ɟɘɑɜɑəəɚ ɓɌɏɜɫɓəɑəəɌɫó, ɏɐɑ ȴȳȮ ɎɌɜɨɔɜɟɑɞɝɫ ɚɞ 1,01  ɐɚ 2,5. 

ȶ ɚɝəɚɎəɧɘ Ɏɚɐəɧɘ ɚɍɦɑɖɞɌɘ ɐɌəəɚɏɚ ɖɗɌɝɝɌ ɚɞəɚɝɫɞ ɜɑɖɔ: ȾɔɡɌɫ, ȭɜɑɖ- 

ɝɌ, ȿɗɨɍɔ, ȯɗɟɍɚɣɌəɖɌ, ȶɜɌɝəɚɫɜɖɌ, Ȱɑɜɖɟɗ, Ⱦɚɍɚɗ, ȾɚɏɧɓɌɖ, Ȭɖ-ȭɟɗɌɖ, 

ȽɌɜɧ-ȭɟɗɌɖ, ȶɔɤɔ ȬɗɘɌɞɧ, Ⱦɑɖɑɝ, ȹɟɜɌ, ȶɚɜɏɌɝ, Ʉɟ, ȾɌɗɌɝ, Ȭɖɝɟ, ȬɝɝɌ, 

ȭɌɐɌɘ, ȽɧɜɐɌɜɨɫ (ȶɧɓɧɗɚɜɐɔəɝɖɌɫ); ɚɓɑɜɌ: ɄɌɗɖɌɜ, ȭɌɗɖɌɤ, ȿɗɨɖɑə 

ȬɗɘɌɞɧ; ɎɚɐɚɡɜɌəɔɗɔɥɌ: ȾɌɝɚɞɖɑɗɨ ɔ ȶɌɛɤɌɏɌɕ. ȴɓ ɚɍɝɗɑɐɚɎɌəəɧɡ Ɏɚɐ- 

əɧɡ ɚɍɦɑɖɞɚɎ Ɏ 2008 ɏɚɐɟ ɖ òɣɔɝɞɧɘó ɚɞəɑɝɑəɧ ɜɑɖɔ ð ȱɜɞɔɝ, ȭɟɖɞɧɜ- 

ɘɌ, ɃɌɏɌə, ȺɍɌ, ɄɌɜɚəɚɎɖɌ, ȶɔɏɌɣ, ȿɜɌɗ, ȱɝɔɗɨ, ȭɑɞɞɧɍɟɗɌɖ, ȭɑɜɖɌɜɌ, 

ȭɟɏɟəɨ, ɚɓɑɜɌ ð ȶɚɛɌ, ȭɟɜɌɍɌɕ, ȿɗɨɖɑə ɄɌɍɌɖɞɧ, ɄɚɜɞɌə ɔ ɎɚɐɚɡɜɌəɔ- 

ɗɔɥɌ ð ȽɑɜɏɑɑɎɝɖɚɑ, ȽɌɘɌɜɖɌəɐɝɖɚɑ, ȮɫɣɑɝɗɌɎɝɖɚɑ. ɃɜɑɓɎɧɣɌɕəɚ ɏɜɫɓəɧ- 

ɘɔ ɚɖɌɓɌɗɔɝɨ Ɏɚɐɧ ɜɑɖɔ ȶɌɜɌ-ȶɑəɏɔɜ, ɏɐɑ ɔəɐɑɖɝ ɓɌɏɜɫɓəɑəɔɫ ɛɜɑɎɧɝɔɗ 

10 ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ. ȭɚɗɨɤɚɕ ɔəɞɑɜɑɝ ɟ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɓɌəɔɘɌɪɥɔɡɝɫ 

ɎɚɛɜɚɝɌɘɔ ɘɚəɔɞɚɜɔəɏɌ ɔ ɚɡɜɌəɧ Ɏɚɐəɚɕ ɝɜɑɐɧ Ɏ ɢɑɗɫɡ ɐɌɗɨəɑɕɤɑɏɚ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ, ɎɧɓɧɎɌɑɞ ɌəɌɗɔɓ ɐɔəɌ- 

ɘɔɖɔ ɔɓɘɑəɑəɔɫ ɔəɐɑɖɝɌ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐɧ. 

1.2.3.7.7. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ɁɌɜɌɖɞɑɜəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɛɚɎɑɜɡəɚɝɞəɧɡ ɜɑɣəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ 

ȾɌɐɒɔɖɔɝɞɌə ɫɎɗɫɑɞɝɫ ɛɚɎɧɤɑəəɌɫ ɘɟɞəɚɝɞɨ, ɚɝɚɍɑəəɚ Ɏ Ɏɑɝɑəəɔɕ ɔ 

ɚɝɑəəɔɕ ɛɑɜɔɚɐɧ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɛɚɗɚɎɚɐɨɑɘ ɔ ɐɚɒɐɑɎɧɘɔ ɛɌɎɚɐɖɌɘɔ. 
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ȰɌəəɧɑ ɛɚ ɘɟɞəɚɝɞɔ ɔ Ɏ ɢɑɗɚɘ ɛɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɚɘɟ ɜɑɒɔɘɟ ɜɑɖ 

ɝɞɜɌəɧ ɔɓɐɌɪɞɝɫ ȯɔɐɜɚɘɑɞɑɚɝɗɟɒɍɚɕ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə ɚɞɐɑɗɨ- 

əɚɕ ɝɑɜɔɑɕ òȱɒɑɏɚɐəɧɑ ɐɌəəɧɑ ɚ ɖɌɣɑɝɞɎɑ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ 

ȾɌɐɒɔɖɔɝɞɌəó, ɫɎɗɫɪɥɑɕɝɫ ɣɌɝɞɨɪ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ Ȯɚɐəɚɏɚ ɖɌɐɌɝɞɜɌ. 

ȸɔəɑɜɌɗɔɓɌɢɔɫ (ɛɚ ɝɚɝɞɌɎɟ ɜɌɝɞɎɚɜɑəəɧɡ ɝɚɗɑɕ) ɫɎɗɫɑɞɝɫ Ɏ ȾɌɐɒɔɖɔ- 

ɝɞɌəɑ ɚɝəɚɎəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɛɜɔɏɚɐəɚɝɞɔ Ɏɚɐɧ ɐɗɫ ɛɔɞɨɫ (ɜɔɝ. 1.38).  

ȰɑɕɝɞɎɟɪɥɔɘɔ Ɏ ɝɞɜɌəɑ əɚɜɘɌɞɔɎɌɘɔ ɛɜɔəɫɞɧ ɝɗɑɐɟɪɥɔɑ ɏɜɌɐɌ- 

ɢɔɔ ɛɜɔɏɚɐəɚɝɞɔ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɐɗɫ ɛɔɞɨɫ ɛɚ ɘɔəɑɜɌɗɔɓɌɢɔɔ; 

Å 0ð600  ɘɏ/ɐɘ3 ð ɡɚɜɚɤɌɫ ɛɔɞɨɑɎɌɫ ɎɚɐɌ; 

Å 600ð1000  ɘɏ/ɐɘ3 ð ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɌɫ ɛɔɞɨɑɎɌɫ ɎɚɐɌ; 

Å 1ð1,5  ɏ/ɐɘ3 ð ɐɚɛɟɝɞɔɘɌɫ ɐɗɫ ɛɔɞɨɫ ɎɚɐɌ; 

Å 1,5ð2,5  ɏ/ɐɘ3 ð ɐɚɛɟɝɞɔɘɌɫ ɐɗɫ ɛɔɞɨɫ ɛɚ əɑɚɍɡɚɐɔɘɚɝɞɔ; 

Å 2,5ð4,0  ɏ/ɐɘ3 ð ɐɚɛɟɝɞɔɘɌɫ ɐɗɫ ɛɔɞɨɫ Ɏ ɖɜɌɕəɑɘ ɝɗɟɣɌɑ; 

Å ɍɚɗɑɑ 4 ɏ/ɐɘ3 ð əɑ ɛɜɔɏɚɐəɌɫ ɐɗɫ ɛɔɞɨɫ ɎɚɐɌ. 

ȹɚɜɘɧ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɛɜɔɘɑəɫɑɘɚɕ ɐɗɫ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ Ɏɚɐɚ- 

ɝəɌɍɒɑəɔɫ, ɜɑɏɗɌɘɑəɞɔɜɟɪɞɝɫ ȯɚɝɟɐɌɜɝɞɎɑəəɧɘ ɝɞɌəɐɌɜɞɚɘ (ȯȺȽȾ 2874 - 

83  ð ȮɚɐɌ ɛɔɞɨɑɎɌɫ) ɔ ȻɜɌɎɔɗɌɘɔ ɚɡɜɌəɧ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɚɞ ɓɌɏɜɫɓ- 

əɑəɔɫ. Ȼɜɔɘɑəɔɞɑɗɨəɚ ɖ Ɏɧɤɑɔɓɗɚɒɑəəɧɘ ɟɝɗɚɎɔɫɘ ɍɚɗɨɤɔəɝɞɎɚ ɜɑɖ 

ȾɌɐɒɔɖɔɝɞɌəɌ ɚɍɗɌɐɌɪɞ ɡɚɜɚɤɔɘɔ ɛɔɞɨɑɎɧɘɔ ɖɌɣɑɝɞɎɌɘɔ Ɏ ɞɑɣɑəɔɑ 

Ɏɝɑɏɚ ɏɚɐɌ. Ȯ ɘɑɒɑəəɧɕ ɛɑɜɔɚɐ ɛɔɞɨɑɎɧɑ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ əɑɖɚɞɚɜɧɡ ɜɑɖ 

ɟɡɟɐɤɌɪɞɝɫ Ɏ ɝɎɫɓɔ ɝ ɛɚɎɧɤɑəɔɑɘ ɘɔəɑɜɌɗɔɓɌɢɔɔ. 

ȬəɌɗɔɓ ɔ ɚɍɚɍɥɑəɔɑ ɠɌɖɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɝɌəɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ 

ɝɞɌəɢɔɕ ɛɚɖɌɓɌɗ, ɣɞɚ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ Ɏ ɔɝɞɚɣəɔɖɌɡ ɎɚɐɚɝəɌɍɒɑəɔɫ (ɜɚɐ- 
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ǖǮǷǹǳǴǰ 1.38.  

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʄʄʠɺʈ ʈʊ, ɼʫʰʘʥʙʝ 2010) 
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əɔɖɔ, ɝɖɎɌɒɔəɧ, ɖɚɗɚɐɢɧ, ɎɚɐɚɛɜɚɎɚɐɧ, ɚɞɖɜɧɞɧɑ Ɏɚɐɚɑɘɧ) Ɏ ȾɌɐɒɔ- 

ɖɔɝɞɌəɑ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ: 

Å ɛɚ Ɏɚɐɚɜɚɐəɚɘɟ ɛɚɖɌɓɌɞɑɗɪ ɜȹ ɚɞ 6 ɐɚ 8,5;  

Å ɛɚ ɡɗɚɜɔɐɌɘ Ɏɚ Ɏɝɑɡ ɔɝɞɚɣəɔɖɌɡ ɚɞ 2,2  ɐɚ 170  ɘɏ/ɐɘ3, Ɏ ɞɚɘ ɣɔɝɗɑ 

Ɏ ɎɚɐɚɛɜɚɎɚɐəɚɕ ɝɑɞɔ ð ɚɞ 6 ɐɚ 170  ɘɏ/ɐɘ3, Ɏ ɜɚɐəɔɖɌɡ ð ɚɞ 2,2  

ɐɚ 20  ɘɏ/ɐɘ3 ɔ Ɏ ɝɖɎɌɒɔəɌɡ ɚɞ 17 ɐɚ 150  ɘɏ/ɐɘ3 (ɞ.ɑ. Ɏ ɛɜɑɐɑɗɌɡ 

əɚɜɘɧ); 

Å ɛɚ ɝɟɗɨɠɌɞɌɘ Ɏ ɎɚɐɚɛɜɚɎɚɐəɚɕ Ɏɚɐɑ ð Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ ð ɚɞ 1,3 

ɐɚ 378  ɘɏ/ɐɘ3; 

Å ɛɚ ɒɑɝɞɖɚɝɞɔ Ɏɚɐɧ ɜɚɐəɔɖɚɎɧɑ ɔɝɞɚɣəɔɖɔ əɑ ɛɜɑɎɧɤɌɪɞ ɐɚɛɟɝ- 

ɞɔɘɧɑ əɚɜɘɧ, Ɍ ɎɚɐɚɛɜɚɎɚɐəɧɑ əɌɡɚɐɫɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ ɚɞ 

4,1  ɐɚ 7,2  ɘɏ ɩɖɎ/ɐɘ3. 

ȽɞɜɟɖɞɟɜɌ Ɏəɟɞɜɑəəɑɏɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ Ɏ ɜɑɝɛɟɍɗɔɖɑ ɝɟɥɑɝɞɎɑə- 

əɚ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɗɌɝɨ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ: ɝɎɧɤɑ 97% ɚɍɦɑɘɚɎ Ɏɚɐɧ Ɏ 

ɝɜɑɐəɑɘ ɜɌɝɡɚɐɟɪɞɝɫ əɌ əɟɒɐɧ ɚɜɚɤɌɑɘɚɏɚ ɓɑɘɗɑɐɑɗɔɫ, ɚɖɚɗɚ 1% ð əɌ 

əɟɒɐɧ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɚɖɚɗɚ 0,43%  ð əɌ ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɧɑ əɟɒ- 

ɐɧ, 0,65%  ð əɌ əɟɒɐɧ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ. Ȼɜɚɣɔɑ ɒɑ 

Ɏɚɐɚɛɚɞɜɑɍɗɫɪɥɔɑ ɝɑɖɞɚɜɧ ɩɖɚəɚɘɔɖɔ ɔ ɝɠɑɜɌ ɟɝɗɟɏ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ 

ɔɝɛɚɗɨɓɟɪɞ ɚɖɚɗɚ 0,2%  ɝɟɘɘɌɜəɚɏɚ Ɏəɟɞɜɑəəɑɏɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ. Ƚɑɗɨ- 

ɝɖɚɡɚɓɫɕɝɞɎɑəəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɝəɚɎɌəəɚɑ əɌ ɚɜɚɤɌɑɘɚɘ 

ɓɑɘɗɑɐɑɗɔɔ, ɓɌəɔɘɌɑɞ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ Ɏ ɩɖɚəɚɘɔɖɑ ɝɞɜɌəɧ. ȻɗɚɥɌɐɔ ɚɜɚ- 

ɤɌɑɘɧɡ ɓɑɘɑɗɨ ɛɜɑɎɧɤɌɪɞ 0,74  ɘɗə ɏɌ (7400  ɖɘ2). 

Ȯ ɢɑɗɚɘ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ȾɌɐɒɔɖɔɝɞɌəɌ ɚɢɑəɔɎɌɪɞɝɫ ɖɌɖ ɣɔɝɞɧɑ ɔ 

ɚɣɑəɨ ɣɔɝɞɧɑ. Ⱦɑəɐɑəɢɔɕ ɝɟɥɑɝɞɎɑəəɚɏɚ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ɓɌ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ əɑ ɚɞɘɑɣɑəɚ, ɍɚɗɑɑ ɞɚɏɚ, ɚɍɦɑɘɧ ɝɍɜɚ- 

ɝɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɟɘɑəɨɤɔɗɔɝɨ 

ɛɚɣɞɔ Ɏ ɞɜɔ ɜɌɓɌ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝəɚɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəɔɫ ɫɎɗɫɪɞɝɫ 

ɝɍɜɚɝɧ ɘɔəɑɜɌɗɔɓɚɎɌəəɧɡ ɖɚɗɗɑɖɞɚɜəɚ-ɐɜɑəɌɒəɧɡ Ɏɚɐ ɔ əɑɚɣɔɥɑəəɧɡ 

ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ɜɑɖɔ, Ɍ ɞɌɖɒɑ əɑɟɛɚɜɫɐɚɣɑəəɌɫ ɟɞɔɗɔɓɌɢɔɫ ɍɧɞɚɎɧɡ ɚɞɡɚ- 

ɐɚɎ Ɏ ɝɑɗɨɝɖɔɡ əɌɝɑɗɑəəɧɡ ɛɟəɖɞɌɡ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɍɗɔɓɔ Ɏɚɐɚɝɍɚɜəɧɡ 

ɍɌɝɝɑɕəɚɎ. 

1.2.3.7.8. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʂr ʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ȸɌɖɝɔɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɎɚɐɚɓɌɍɚɜɌ (13,93  ɖɘ3 /ɏɚɐ) ɔ ɔɝɛɚɗɨɓɚ- 

ɎɌəɔɫ Ɏɚɐɧ (10,05  ɖɘ/ɏɚɐ) Ɏ ȶɧɜɏɧɓɝɞɌəɑ ɍɧɗɔ ɐɚɝɞɔɏəɟɞɧ Ɏ 1988  ɏɚɐɟ. 

ȺɐəɌɖɚ Ɏ ɛɚɝɗɑɐɟɪɥɔɑ ɏɚɐɧ ɚɍɦɑɘɧ ɎɚɐɚɓɌɍɚɜɌ ɟɘɑəɨɤɔɗɔɝɨ ɐɚ 7,5ð 

10 ɖɘ3/ɏɚɐ, Ɍ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɞɌɖɒɑ ɝɚɖɜɌɞɔɗɚɝɨ ɝ 1,0  ɐɚ 

0,2ð0,3 ɖɘ3 Ɏ ɏɚɐ (əɌ 2013  ɏɚɐ). 

ȽɞɜɟɖɞɟɜɌ Ɏəɟɞɜɑəəɑɏɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ Ɏ ȶɧɜɏɧɓɝɞɌəɑ (ɜɔɝ. 1.39) 

ɐɚɝɞɌɞɚɣəɚ ɝɞɌɍɔɗɨəɌ ð ɚɖɚɗɚ 90 % ɚɍɦɑɘɚɎ Ɏɚɐɧ Ɏ ɝɜɑɐəɑɘ ɑɒɑɏɚɐəɚ 

ɜɌɝɡɚɐɟɑɞɝɫ əɌ əɟɒɐɧ ɚɜɚɤɌɑɘɚɏɚ ɓɑɘɗɑɐɑɗɔɫ, ɚɖɚɗɚ 6% ð əɌ əɟɒɐɧ 

ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɘɑəɑɑ 3% ð əɌ ɖɚɘɘɟəɌɗɨəɚ-ɍɧɞɚɎɧɑ əɟɒɐɧ, Ɏɖɗɪ- 

ɣɌɫ ɛɔɞɨɑɎɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ ɏɚɜɚɐɝɖɚɏɚ ɔ ɝɑɗɨɝɖɚɏɚ əɌɝɑɗɑəɔɫ. ȷɑɝəɚɑ, 

ɜɧɍəɚɑ ɡɚɓɫɕɝɞɎɚ, ɩəɑɜɏɑɞɔɖɌ, ɐɜɟɏɔɑ Ɏɚɐɚɛɚɞɜɑɍɗɫɪɥɔɑ ɝɑɖɞɚɜɧ ɩɖɚ- 

əɚɘɔɖɔ ɔ ɝɠɑɜɌ ɟɝɗɟɏ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɔɝɛɚɗɨɓɟɪɞ ɘɑəɑɑ 1% ɝɟɘɘɌɜəɚɏɚ 

Ɏəɟɞɜɑəəɑɏɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ. ȽɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɚɝəɚɎɌəəɚɑ əɌ ɚɜɚɤɌɑɘɚɘ ɓɑɘɗɑɐɑɗɔɔ, ɓɌəɔɘɌɑɞ Ɏɑɐɟɥɑɑ 

ɘɑɝɞɚ. ȻɗɚɥɌɐɔ ɚɜɚɤɌɑɘɧɡ ɓɑɘɑɗɨ ɝɚɝɞɌɎɗɫɪɞ 1,02  ɘɗə ɏɌ. 
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ǖǮǷǹǳǴǰ 1.39.  

ʉʪʨʫʢʪʫʨʘ 
ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 
ʚ ʈʝʩʧʫʙʣʠʢʝ 
ʂʳʨʛʳʟʩʪʘʥ 

 
 
 
 
 
 
 

 
ȶɌɣɑɝɞɎɚ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ Ɏ ɏɚɜɚɐɝɖɔɡ ɜɌɕɚəɌɡ ɚɝɞɌɑɞɝɫ əɑɔɓɘɑəəɧɘ 

əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ. Ȯ ɝɑɗɨɝɖɔɡ ɜɌɕɚəɌɡ ɖɌɣɑɝɞɎɚ ɎɚɐɚɛɜɚɎɚɐəɚɕ 

Ɏɚɐɧ ɟɡɟɐɤɔɗɚɝɨ ɔɓ-ɓɌ ɛɚɎɧɤɑəəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ 

Ɏ ɖɌɣɑɝɞɎɑ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ. 

ȹɌɣɔəɌɫ ɝ ɝɚɎɑɞɝɖɔɡ Ɏɜɑɘɑə ɔɓ-ɓɌ əɑɐɚɝɞɌɞɖɌ ɔəɎɑɝɞɔɢɔɕ ɝɚɝɞɚɫəɔɑ 

Ɏɚɐɚɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ ɟɡɟɐɤɔɗɚɝɨ ɐɚ ɚɛɌɝəɚɏɚ ɟɜɚɎəɫ ɔ ɍɚ ɗɨɤɌɫ 

ɣɌɝɞɨ ɎɚɐɚɛɜɚɎɚɐəɚɕ Ɏɚɐɧ Ɏɚɚɍɥɑ əɑ ɛɜɚɡɚɐɔɞ əɔɖɌɖɚɕ ɚɍɜɌɍɚɞɖɔ. 

ȻɔɞɨɑɎɌɫ ɎɚɐɌ ɔɓ ɝɚɍɝɞɎɑəəɧɡ ɖɚɗɚɐɢɑɎ ɚɍɧɣəɚ əɑ ɐɑɓɔəɠɔɢɔɜɟɑɞɝɫ, ɔ 

ɑɑ ɖɌɣɑɝɞɎɚ Ɏ ɢɑɗɚɘ əɑ ɚɣɑəɨ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ (ɞɌɍɗ. 1.24).  

ȴɓ-ɓɌ ɓɌɖɜɧɞɔɫ ɘəɚɏɔɡ ɖɜɟɛəɧɡ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ ɛɚɝɗɑ 

ɜɌɝɛɌɐɌ ȽɚɎɑɞɝɖɚɏɚ ȽɚɪɓɌ ɚɍɦɑɘ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ Ɏ ɛɜɚɘɧɤɗɑəəɚ- 

ɝɞɔ, ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌɞɔɗɝɫ. ȽɌɘɧɘɔ ɎɌɒəɧɘɔ ɚɞɜɌɝɗɫɘɔ ɛɜɚɘɧɤɗɑə- 

əɚɝɞɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɪɞɝɫ ɏɚɜəɚɐɚɍɧɎɌɪɥɌɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ 

(ɓɚɗɚɞɚ ɔ ɟɏɚɗɨ) ɔ ɩəɑɜɏɑɞɔɖɌ. Ȱɜɟɏɔɑ ɎɌɒəɧɑ ɚɞɜɌɝɗɔ ð ɩɞɚ ɝɞɜɚɔɞɑɗɨ- 

ɝɞɎɚ, ɛɔɥɑɎɌɫ ɔ ɞɑɖɝɞɔɗɨəɌɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ. 
 

 

ǘǦǧǱǮǼǦ 1.24.   ʉʦʩʪʦʷʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 
ʠ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

 

ʁʦʝʡʣʙʫʧʩ ʊʦʙʚʟʞʦʡʞ 
ʨʧʝʠʞʥʦʴʥʡ ʛʧʝʙʥʡ 

ʊʦʙʚʟʞʦʡʞ ʨʧʛʞʩʮ- 
ʦʧʪʫʦʴʥʡ ʛʧʝʙʥʡ 

 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜʦʟʘʙʦʨʥʳʭ 
ʩʪʘʥʮʠʡ 

 

 
1207 

 

 
93 

% ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʘʥʠʪʘʨʥʳʤ 
ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ 

 
3,6 

 
18,2 

% ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʘʥʠʪʘʨʥʳʤ 
ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ 
ʦʭʨʘʥʳ 

 

 
1,5 

 

 
3,2 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʝʨʝʥʥʳʭ ʥʘ ʥʘʣʠʯʠʝ 
ʩʘʥʠʪʘʨʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

 
31 953 

 
275 

% ʦʙʨʘʟʮʦʚ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ 
ʥʦʨʤʘʤ 

 
0,2 

 
11,1 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʝʨʝʥʥʳʭ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

 
2860 

 
163 

% ʦʙʨʘʟʮʦʚ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ 
ʩʪʘʥʜʘʨʪʘʤ 

 
6,2 

 
17,1 
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Ȯ ɢɑɗɚɘ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ȶɧɜɏɧɓɝɞɌəɌ ɚɢɑəɔɎɌɪɞɝɫ ɖɌɖ ɣɔɝɞɧɑ ɔ 

ɚɣɑəɨ ɣɔɝɞɧɑ. Ⱦɑəɐɑəɢɔɔ ɝɟɥɑɝɞɎɑəəɚɏɚ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ Ɏɚɐəɧɡ ɜɑ- 

ɝɟɜɝɚɎ ɓɌ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ əɑ əɌɍɗɪɐɌɑɞɝɫ. Ⱦɑɘ əɑ ɘɑəɑɑ ɚɞɘɑɣɌɑɞɝɫ 

ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɛɜɑɎɧɤɑəɔɫ əɚɜɘɌɞɔɎɚɎ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐ Ɏ ɍɌɝɝɑɕəɌɡ ɜ. Ƀɟ 

ɔ ɪɒəɧɡ ɜɑɏɔɚəɌɡ ɝɞɜɌəɧ, Ɏ ɚɝəɚɎəɚɘ Ɏɍɗɔɓɔ ɖɜɟɛəɧɡ əɌɝɑɗɑəəɧɡ ɛɟəɖ- 

ɞɚɎ. ȺɝəɚɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐ ɫɎɗɫɪɞɝɫ ɝɑɗɨɝɖɚɡɚɓɫɕ- 

ɝɞɎɑəəɧɑ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ð ɛɜɚɘɧɤɗɑəəɧɑ ɛɜɑɐɛɜɔɫɞɔɫ, ɘɟəɔɢɔɛɌɗɨ- 

əɧɑ ɝɔɝɞɑɘɧ ɖɌəɌɗɔɓɌɢɔɔ ɔ ɍɧɞɚɎɧɑ ɚɞɡɚɐɧ əɌɝɑɗɑəɔɫ. ȻɚɞɑəɢɔɌɗɨəɟɪ 

ɚɛɌɝəɚɝɞɨ ɐɗɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɟɝɗɚɎɔɕ ɒɔɓəɑɚɍɑɝɛɑ- 

ɣɑəɔɫ əɌɝɑɗɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɪɞ ɚɞɎɌɗɧ ɔ ɡɎɚɝɞɚɡɜɌəɔɗɔɥɌ ɏɚɜəɚɐɚɍɧ- 

ɎɌɪɥɑɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ ɖɚəɟɝɌɡ ɎɧəɚɝɌ ɔ Ɏ ɛɚɕɘɌɡ 

ɜɑɖ, ɏɐɑ ɡɜɌəɫɞɝɫ ɜɌɐɔɚɌɖɞɔɎəɧɑ ɚɞɡɚɐɧ ɔ ɝɚɗɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. 

ȽɟɥɑɝɞɎɑəəɧɘ ɠɌɖɞɚɜɚɘ, ɚɖɌɓɧɎɌɪɥɔɘ əɑɏɌɞɔɎəɚɑ Ɏɗɔɫəɔɑ əɌ 

ɖɌɣɑɝɞɎɚ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɫɎɗɫɑɞɝɫ əɑɟɛɚɜɫɐɚɣɑəəɌɫ ɡɚɓɫɕɝɞɎɑəəɌɫ 

ɐɑɫɞɑɗɨəɚɝɞɨ Ɏ ɎɚɐɚɚɡɜɌəəɧɡ ɓɚəɌɡ ɔ ɛɚɗɚɝɌɡ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ, Ɍ ɞɌɖɒɑ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɓɚə ɝɌəɔɞɌɜəɚɕ ɚɡɜɌ- 

əɧ ɘɑɝɞɚɜɚɒɐɑəɔɕ ɛɚɐɓɑɘəɧɡ Ɏɚɐ. 

1.2.3.7.9. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ȻɚɖɌɓɌɞɑɗɨ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɜɔɝɖ 

əɑɏɌɞɔɎəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɑɖɌɣɑɝɞɎɑəəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ əɌ ɓɐɚɜɚɎɨɑ 

ɣɑɗɚɎɑɖɌ, Ɍ ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɟɜɚɎɑəɨ ɝɚɚɞɎɑɞɝɞɎɔɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ 

ɝɌəɔɞɌɜəɧɘ ɞɜɑɍɚɎɌəɔɫɘ. 

Ȯ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɍɜɌɝɧɎɌɑɞɝɫ 45,5  ɖɘ3 Ɏ 

ɏɚɐ ɝɞɚɣəɧɡ Ɏɚɐ, ɔɓ ɖɚɞɚɜɧɡ 17,3  ɖɘ, (32,2%)  ɛɚɐɗɑɒɌɞ ɚɣɔɝɞɖɑ. ȽɎɧɤɑ 

72% ɝɞɚɣəɧɡ Ɏɚɐ, ɛɚɐɗɑɒɌɥɔɡ ɚɣɔɝɞɖɑ, ɝɍɜɌɝɧɎɌɪɞɝɫ Ɏ Ɏɚɐəɧɑ ɚɍɦ- 

ɑɖɞɧ əɑɐɚɝɞɌɞɚɣəɚ ɚɣɔɥɑəəɧɘɔ, 17%  ð ɓɌɏɜɫɓəɑəəɧɘɔ ɍɑɓ ɚɣɔɝɞɖɔ ɔ 

ɞɚɗɨɖɚ 11% ð ɚɣɔɥɑəəɧɘɔ ɐɚ ɟɝɞɌəɚɎɗɑəəɧɡ əɚɜɘɌɞɔɎɚɎ. Ȯɘɑɝɞɑ ɝɚ 

ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ- 

ɢɔɔ ɑɒɑɏɚɐəɚ ɛɚɝɞɟɛɌɑɞ ɚɖɚɗɚ 11  ɘɗə ɞ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. ȺɝəɚɎ- 

əɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ ɛɜɑɐɛɜɔɫɞɔɫ 

ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ, ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ Ɍɏɜɚɛɜɚɘɧɤ- 

ɗɑəəɚɏɚ ɖɚɘɛɗɑɖɝɌ, əɌ ɐɚɗɪ ɖɚɞɚɜɧɡ ɛɜɔɡɚɐɔɞɝɫ ɝɎɧɤɑ 90 % ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ ɝɍɜɚɝɌ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ (ɞɌɍɗ. 1.25).  

Ȱɚɗɫ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ, ɝɍɜɚɤɑəəɧɡ ɍɑɓ ɚɣɔɝɞɖɔ, Ɏ ȼɚɝɝɔɕ- 

ɝɖɚɕ ɀɑɐɑɜɌɢɔɔ Ɏ ɚɍɥɑɘ ɚɍɦɑɘɑ ɝɞɚɖɚɎ ɝɚɝɞɌɎɔɗɌ Ɏ 2012  ɏɚɐɟ 6,78%.  

Ⱥɍɦɑɘ ɝɍɜɚɝɌ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɛɜɑɐɛɜɔɫɞɔɫɘɔ ɒɔɗɔɥəɚ- 

ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɝɚɝɞɌɎɗɫɑɞ ɝɎɧɤɑ 60%  ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɝɍɜɚɝɌ 

ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. ȻɜɔɣɔəɌɘɔ ɩɞɚɏɚ 

ɫɎɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɕ ɔɓəɚɝ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ, ɛɜɔɘɑəɑəɔɑ ɟɝɞɌ- 

ɜɑɎɤɔɡ ɞɑɡəɚɗɚɏɔɕ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ, ɛɜɔɑɘ ɚɍɦɑɖɞɌɘɔ ɒɔɗɔɥəɚ- 

ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɖɚɎ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐ- 

ɛɜɔɫɞɔɕ. 

ȹɌ ɐɚɗɪ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɛɜɔɡɚɐɔɞɝɫ 25%  ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɝɍɜɚɝɌ 

ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ. ȺɝəɚɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐ- 

əɧɡ ɚɍɦɑɖɞɚɎ ɫɎɗɫɪɞɝɫ ɛɜɑɐɛɜɔɫɞɔɫ, ɚɝɟɥɑɝɞɎɗɫɪɥɔɑ ɢɑɗɗɪɗɚɓəɚ-ɍɟ- 

ɘɌɒəɚɑ, ɡɔɘɔɣɑɝɖɚɑ, ɘɑɞɌɗɗɟɜɏɔɣɑɝɖɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ, ɛɚɗɔɏɜɌɠɔɣɑɝɖɟɪ 

ɐɑɫɞɑɗɨəɚɝɞɨ, ɛɜɚɔɓɎɚɐɝɞɎɚ ɖɚɖɝɌ, əɑɠɞɑɛɜɚɐɟɖɞɚɎ, ɐɚɍɧɣɟ ɘɑɞɌɗɗɔɣɑ- 

ɝɖɔɡ ɜɟɐ, Ɍ ɞɌɖɒɑ ɛɜɑɐɛɜɔɫɞɔɫ ɟɏɚɗɨəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ. 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 123 
 

ɺ ʩʦʩʪʘʚʝ ʩʪʦʯʥʳʭ ʚʦʜ ʩʙʨʦʰʝʥʦ:   
 

ʭʣʦʨʠʜʦʚ, ʤʣʥ ʪ 55,0 7,3 6,7 6,7 5,4 5,6 

 
ʥʠʪʨʘʪʦʚ, ʪʳʩ. ʪ 77,8 208,5 374,7 366,4 409,9 432,2 

 
ʬʝʥʦʣʘ, ʪ 264,6 66,6 42,9 28,0 24,5 22,4 

 
ʨʪʫʪʠ, ʪ 13,9 0,2 0,1 0,02 0,01 0,01 

 

ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 6,47 5,68 5,50 

ʧʦ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 4,62 2,97 4,38 

ʧʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 0,09 0,12 0,12 

 

 

ǘǦǧǱǮǼǦ 1.25.  ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʦʝʤʳ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʦʩʩʪʘʪ, 2013) 

 

 
ʈʧʣʙʠʙʫʞʤʵ 

ɼʧʝ 

1990 2000 2005 2010 2011 2012 

ʆʙʲʝʤ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʤʣʨʜ ʢʤ3 75,2 55,6 50,9 49,2 48,1 45,5 

ʩʫʣʴʬʘʪʦʚ, ʤʣʥ ʪ 52,9 2,7 2,2 1,9 1,9 2,0 

ʦʙʱʝʛʦ ʘʟʦʪʘ, ʪʳʩ. ʪ 151,8 41,3 34,5 36,4 34,2 32,0 

ʞʠʨʦʚ ʠ ʤʘʩʝʣ, ʪʳʩ. ʪ 48,5 15,2 8,1 4,1 3,4 2,9 

ʩʚʠʥʮʘ, ʪ 144,8 34,9 14,8 9,0 6,4 6,2 

 
 

Ȯɧɝɚɖɟɪ ɝɞɑɛɑəɨ ɎɚɓɐɑɕɝɞɎɔɫ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɚɖɌɓɧɎɌɑɞ ɜɌɝ- 

ɝɜɑɐɚɞɚɣɑəəɧɕ (ɐɔɠɠɟɓəɧɕ) ɝɞɚɖ ɝ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɔ ɝɑɗɔɞɑɍəɧɡ 

ɞɑɜɜɔɞɚɜɔɕ, ɛɗɚɥɌɐɑɕ, ɓɌəɫɞɧɡ ɚɞɎɌɗɌɘɔ ɔ ɚɞɡɚɐɌɘɔ ɛɜɚɘɧɤɗɑəəɚɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɌ, Ɍ ɞɌɖɒɑ ɞɜɌəɝɏɜɌəɔɣəɧɑ ɓɌɏɜɫɓəɑəɔɫ. ȽɗɚɒɔɎɤɔɕɝɫ ɟɜɚ- 

Ɏɑəɨ Ɍəɞɜɚɛɚɏɑəəɚɏɚ ɓɌɏɜɫɓəɑəɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔə, 

ɎɧɓɧɎɌɪɥɔɡ ɐɑɏɜɌɐɌɢɔɪ ɜɑɖ, ɎɚɐɚɡɜɌəɔɗɔɥ, ɚɓɑɜəɧɡ ɝɔɝɞɑɘ, əɌɖɚɛɗɑ- 

əɔɑ Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ, Ɏɚɐəɚɕ ɜɌɝɞɔɞɑɗɨəɚɝɞɔ ɔ Ɏɚɐəɧɡ ɚɜɏɌəɔɓɘɌɡ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɞɚɖɝɔɣəɧɡ, ɔ ɟɡɟɐɤɑəɔɑ ɖɌɣɑɝɞɎɌ 

Ɏɚɐ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɖɌɣɑɝɞɎɑ ɔɝɞɚɣəɔ- 

ɖɚɎ ɛɔɞɨɑɎɚɏɚ ɔ ɡɚɓɫɕɝɞɎɑəəɚ-ɍɧɞɚɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɫɎɗɫɪɥɔɡɝɫ 

ɝɜɑɐɚɕ ɚɍɔɞɌəɔɫ Ɏɚɐəɧɡ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɜɑɝɟɜɝɚɎ. 

Ⱥ ɖɌɣɑɝɞɎɑ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ əɌ ɛɔɞɨɑɎɧɑ ɔ ɡɚɓɫɕɝɞɎɑəəɚ- 

ɍɧɞɚɎɧɑ əɟɒɐɧ ɘɚɒəɚ ɝɟɐɔɞɨ ɛɚ ɐɌəəɧɘ ɘɚəɔɞɚɜɔəɏɌ Ɏɚɐəɧɡ ɝɔɝɞɑɘ 

(ɞɌɍɗ. 1.26).  

ȭɚɗɨɤɔəɝɞɎɚ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɟɣɌɝɞɖɚɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɕ- 

ɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ ɔ əɔɓɖɔɘ ɖɌɣɑɝɞɎɚɘ Ɏɚɐɧ. ȹɌɔɍɚɗɑɑ əɌɛɜɫɒɑəəɌɫ ɩɖɚɗɚɏɔ- 

ɣɑɝɖɌɫ ɝɔɞɟɌɢɔɫ ɝɗɚɒɔɗɌɝɨ Ɏ ɍɌɝɝɑɕəɌɡ ɜɑɖ ȮɚɗɏɌ, Ⱥɍɨ, ȱəɔɝɑɕ, Ȭɘɟɜ, 
 

 

ǘǦǧǱǮǼǦ 1.26.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʧʠʪʴʝʚʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ- 
ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʧʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ (ʄʠʥʧʨʠʨʦʜ rʈʌ, 2013) 

 
 

 
ʈʧʣʙʠʙʫʞʤʵ, % 

ɼʧʝ 

2010 2011 2012 

ɼʦʣʷ ʧʨʦʙ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 10,45 10,02 10,04 

ʚ ʪʦʤ ʯʠʩʣʝ: 



124 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ȽɑɎɑɜəɌɫ ȰɎɔəɌ ɔ ȻɑɣɚɜɌ, ɓɌɏɜɫɓəɑəɧ ɞɌɖɒɑ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɍɌɝ- 

ɝɑɕəɚɎ ɜɑɖ Ȱɚə, ȶɟɍɌəɨ, Ⱦɑɜɑɖ ɔ ɜɑɖ ɍɌɝɝɑɕəɌ ȭɌɗɞɔɕɝɖɚɏɚ ɘɚɜɫ. 

Ȯ ɞɌɍɗ. 1.27  ɛɚɖɌɓɌə ɚɍɦɑɘ ɝɍɜɚɝɌ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɛɚ ɍɌɝ- 

ɝɑɕəɌɘ ɚɞɐɑɗɨəɧɡ ɘɚɜɑɕ ɔ ɜɑɖ. 

ȹɑɝɘɚɞɜɫ əɌ əɌɘɑɞɔɎɤɟɪɝɫ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɞɑə- 

ɐɑəɢɔɪ ɟɘɑəɨɤɑəɔɫ Ɍəɞɜɚɛɚɏɑəəɚɕ əɌɏɜɟɓɖɔ əɌ ɚɞɐɑɗɨəɧɑ Ɏɚɐəɧɑ 

ɚɍɦɑɖɞɧ, ɌɐɑɖɎɌɞəɚɑ ɟɗɟɣɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ əɑ ɛɜɚɔɝ- 

ɡɚɐɔɞ. ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɫɎɗɫɪɞɝɫ: ɚɞɝɟɞɝɞɎɔɑ əɌ ɘəɚɏɔɡ ɛɜɑɐɛɜɔɫ- 

ɞɔɫɡ əɑɚɍɡɚɐɔɘɧɡ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ; ɝɍɜɚɝ əɑɚɣɔɥɑəəɧɡ ɗɔɎəɑɎɧɡ 

ɝɞɚɖɚɎ ɝ ɞɑɜɜɔɞɚɜɔɕ ɍɚɗɨɤɔɡ ɏɚɜɚɐɚɎ, ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕ- 

ɝɞɎɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ; ɍɚɗɨɤɔɑ ɚɍɦɑɘɧ əɌɖɚɛɔɎɤɔɡɝɫ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ, ɫɎɗɫɪɥɔɡɝɫ ɔɝɞɚɣəɔɖɌɘɔ Ɏɞɚɜɔɣəɚɏɚ 

ɓɌɏɜɫɓəɑəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ. 

Ȼɚ ɩɖɝɛɑɜɞəɧɘ ɚɢɑəɖɌɘ Ɏ ɢɑɗɚɘ ɛɚ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɐɚɗɫ ɓɌ- 

ɏɜɫɓəɑəəɧɡ Ɏɚɐ əɑ ɛɜɑɎɧɤɌɑɞ 5ð6% ɚɍɥɑɕ Ɏɑɗɔɣɔəɧ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɐɗɫ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ əɌɝɑɗɑəɔɫ. ȳɌɏɜɫɓəɑəɔɑ 2483  ɟɣɌɝɞɖɚɎ 

(38 % ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ) ɝɎɫɓɌəɚ ɝ ɐɑɫɞɑɗɨəɚɝɞɨɪ ɛɜɚɘɧɤɗɑəəɧɡ 

ɛɜɑɐɛɜɔɫɞɔɕ, 967  ɟɣɌɝɞɖɚɎ (15%) ð ɝ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚ- 

ɝɞɨɪ, 863  ɟɣɌɝɞɖɚɎ (14%) ð ɝ ɖɚɘɘɟəɌɗɨəɧɘ ɡɚɓɫɕɝɞɎɚɘ, 410  ɟɣɌɝɞɖɚɎ 

(6%) ð Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɚɐɞɫɏɔɎɌəɔɫ əɑɖɚəɐɔɢɔɚəəɧɡ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɛɜɔ 

əɌɜɟɤɑəɔɔ ɜɑɒɔɘɌ ɔɡ ɩɖɝɛɗɟɌɞɌɢɔɔ, 733  ɟɣɌɝɞɖɚɎ (11%) ɚɍɟɝɗɚɎɗɑəɚ 

ɐɑɫɞɑɗɨəɚɝɞɨɪ ɛɜɚɘɧɤɗɑəəɧɡ, ɖɚɘɘɟəɌɗɨəɧɡ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ 

ɚɍɦɑɖɞɚɎ (ɓɌɏɜɫɓəɑəɔɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ òɝɘɑɤɌəəɚɑó), Ɍ ɐɗɫ 1000  ɟɣɌɝɞɖɚɎ 

(16%) ɔɝɞɚɣəɔɖ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ əɑ ɟɝɞɌəɚɎɗɑə. ȺɝəɚɎəɧɘɔ 
 

 
 
ǘǦǧǱǮǼǦ 1.27.  ʆʙʲʝʤ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʙʘʩʩʝʡʥʘʤ ʦʪʜʝʣʴʥʳʭ ʤʦʨʝʡ 

ʠ ʨʝʢ, ʤʣʨʜ ʤ3 (ʈʦʩʩʪʘʪ, 2013) 
 

 

 
ɺʙʪʪʞʢʦʴ ʥʧʩʞʢ ʡ ʩʞʣ 

ɼʧʝ 

1990 2000 2005 2010 2011 2012 

ɺʩʝʛʦ 27,8 20,3 17,7 16,5 16,0 15,7 

ɹʘʩʩʝʡʥ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ 2,7 2,2 2,0 2,0 1,9 1,8 

ʚ ʪʦʤ ʯʠʩʣʝ ʨ. ʅʝʚʘ 1,6 0,5 0,4 0,4 0,3 0,3 

ɹʘʩʩʝʡʥ ʏʝʨʥʦʛʦ ʤʦʨʷ 0,4 0,3 0,2 0,2 0,2 0,2 

ɹʘʩʩʝʡʥ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 3,9 2,0 1,6 1,6 1,6 1,6 

ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʩʩʝʡʥʳ ʨʝʢ:       
ɼʦʥ 0,9 0,8 0,7 0,7 0,6 0,6 

ʂʫʙʘʥʴ 1,7 0,6 0,5 0,5 0,5 0,5 

ɹʘʩʩʝʡʥ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 11,8 9,2 8,0 7,3 7,1 7,0 

ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʩʩʝʡʥ ʨ. ɺʦʣʛʘ 11,1 8,3 7,3 6,4 6,2 6,2 

ɹʘʩʩʝʡʥ ʂʘʨʩʢʦʛʦ ʤʦʨʷ 6,2 4,2 3,8 3,3 3,2 3,0 

ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʩʩʝʡʥʳ ʨʝʢ:       
ɽʥʠʩʝʡ 3,1 1,4 1,2 0,9 0,9 0,9 

ʆʙʴ 2,8 2,6 2,4 2,3 2,2 2,1 

ɹʘʩʩʝʡʥ ɹʝʣʦʛʦ ʤʦʨʷ 1,1 0,9 0,8 0,7 0,7 0,7 



1.2  Å ɺʦʜʘ ʚ ʧʨʠʨʦʜʝ 125 
 

 

ɓɌɏɜɫɓəɫɪɥɔɘɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɎɑɥɑɝɞɎɌɘɔ ɫɎɗɫɪɞɝɫ ɝɚɑɐɔəɑəɔɫ ɌɓɚɞɌ 

(əɔɞɜɌɞɧ, əɔɞɜɔɞɧ, ɌɘɘɔɌɖ ɔɗɔ Ɍɘɘɚəɔɕ ð əɌ 2939  ɟɣɌɝɞɖɌɡ), əɑɠɞɑɛɜɚ- 

ɐɟɖɞɧ (əɌ 1812  ɟɣɌɝɞɖɌɡ), ɝɟɗɨɠɌɞɧ ɔ ɡɗɚɜɔɐɧ (ɚɛɜɑɐɑɗɑəɧ əɌ 889  ɟɣɌɝɞ- 

ɖɌɡ), ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ (ɘɑɐɨ, ɢɔəɖ, ɝɎɔəɑɢ, ɖɌɐɘɔɕ, ɖɚɍɌɗɨɞ, əɔɖɑɗɨ, 

ɜɞɟɞɨ ɔɗɔ ɝɟɜɨɘɌ ð əɌ 479  ɟɣɌɝɞɖɌɡ), ɠɑəɚɗɧ (əɌ 407  ɟɣɌɝɞɖɌɡ). 

Ȱɗɫ 4745  ɟɣɌɝɞɖɚɎ (73%) ɔəɞɑəɝɔɎəɚɝɞɨ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ ɝɚɝɞɌɎɗɫɑɞ 1ð10  ȻȰȶ, əɌ 1221  ɟɣɌɝɞɖɌɡ (19%) ɔɓɘɑəɫɑɞɝɫ Ɏ ɛɜɑɐɑ- 

ɗɌɡ 10ð100  ȻȰȶ, əɌ 490  ɟɣɌɝɞɖɌɡ (8%) ɛɜɑɎɧɤɌɑɞ 100  ȻȰȶ. ȽɚɏɗɌɝəɚ 

əɚɜɘɌɞɔɎɌɘ ȽɌəȻɔȹ 2.1.4.107 4-01, ɣɜɑɓɎɧɣɌɕəɚ ɚɛɌɝəɚɕ ɝɞɑɛɑəɔ ɓɌ- 

ɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ (1-ɕ ɖɗɌɝɝ ɚɛɌɝəɚɝɞɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ) 

ɛɚɐɎɑɜɒɑəɧ 253 ɟɣɌɝɞɖɌ (4% ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɟɣɌɝɞ- 

ɖɚɎ), ɎɧɝɚɖɚɚɛɌɝəɚɘɟ (2-ɕ ɖɗɌɝɝ) ð 1141  ɟɣɌɝɞɚɖ (18 %), ɚɛɌɝəɚɘɟ 

(3-ɕ ɖɗɌɝɝ) ð 2628  ɟɣɌɝɞɖɚɎ (40 %) ɔ ɟɘɑɜɑəəɚ ɚɛɌɝəɚɘɟ (4-ɕ ɖɗɌɝɝ) ð 

1081  ɟɣɌɝɞɚɖ (17%).  

Ȯ ɢɑɗɫɡ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, ɎɚɝɝɞɌəɚɎɗɑ- 

əɔɫ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ ɔ ɜɑɖɜɑɌɢɔɚəəɚɏɚ ɛɚɞɑəɢɔɌɗɌ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ 

ɞɜɑɍɟɑɞɝɫ ɜɑɤɔɞɨ ɝɗɑɐɟɪɥɔɑ ɓɌɐɌɣɔ: 

ð ɝɚɖɜɌɥɑəɔɑ Ɍəɞɜɚɛɚɏɑəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɔ ɔɡ Ɏɚ- 

ɐɚɝɍɚɜəɧɑ ɞɑɜɜɔɞɚɜɔɔ; 

ð ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɐɑɏɜɌɐɌɢɔɔ ɘɌɗɧɡ ɜɑɖ; 

ð ɚɡɜɌəɌ ɔ ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

ȺɝəɚɎəɧɘ əɌɛɜɌɎɗɑəɔɑɘ ɛɚɎɧɤɑəɔɫ ɜɌɢɔɚəɌɗɨəɚɝɞɔ Ɏɚɐɚɛɚɗɨɓɚ- 

ɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɩɖɚəɚɘɔɣɑɝɖɚɑ ɝɞɔɘɟɗɔɜɚɎɌəɔɑ ɝɚɖɜɌɥɑəɔɫ ɟɐɑɗɨəɚɏɚ 

Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ, əɑɛɜɚɔɓɎɚɐɔɞɑɗɨəɧɡ ɛɚɞɑɜɨ Ɏɚɐɧ ɔ Ɏəɑɐɜɑəɔɫ Ɏɚɐɚ- 

ɝɍɑɜɑɏɌɪɥɔɡ ɞɑɡəɚɗɚɏɔɕ. 

ȯɔɐɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɔɓɟɣɑəɔɑ ɚɝəɚɎ- 

əɧɡ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɚɚɍɥɑɝɞɎ: ɠɔɞɚɛɗɌəɖɞɚəɌ, ɓɚɚɛɗɌəɖɞɚəɌ, ɛɑɜɔɠɔɞɚ- 

əɌ ɔ ɓɚɚɍɑəɞɚɝɌ. ȶɌɒɐɚɑ ɔɓ ɩɞɔɡ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɚɚɍɥɑɝɞɎ əɌɍɗɪɐɌɑɞɝɫ 

ɛɚ ɜɫɐɟ ɛɌɜɌɘɑɞɜɚɎ. ȻɑɜɎɔɣəɧɑ əɌɍɗɪɐɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɜɌɝɝɣɔɞɌɞɨ ɝɛɑ- 

ɢɔɌɗɨəɧɑ ɚɍɚɍɥɑəəɧɑ ɏɔɐɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ ɔəɐɑɖɝɧ, ɛɚ ɓəɌɣɑəɔɪ ɖɚɞɚ- 

ɜɧɡ ɘɚɒəɚ ɐɌɞɨ ɚɢɑəɖɟ ɖɌɣɑɝɞɎɌ Ɏɚɐ ɛɚ ɤɑɝɞɔɍɌɗɗɨəɚɕ ɤɖɌɗɑ: ɚɞ I ɖɗɌɝɝɌ 

(ɚɣɑəɨ ɣɔɝɞɧɑ Ɏɚɐɧ) ɐɚ VI  ɖɗɌɝɝɌ (ɚɣɑəɨ ɏɜɫɓəɧɑ Ɏɚɐɧ). 

Ȯɗɔɫəɔɑ ɓɌɏɜɫɓəɑəɔɫ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɘɚɒəɚ ɎɧɜɌɓɔɞɨ ɞɌɖɒɑ ɣɑɜɑɓ 

ɖɌɞɑɏɚɜɔɔ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɏɜɌɐɌɢɔɕ, Ɏ ɖɚɞɚɜɧɡ ɘɚɏɟɞ əɌɡɚɐɔɞɨɝɫ ɩɖɚɝɔɝ- 

ɞɑɘɧ. Ȼɜɔ ɩɞɚɘ ɛɚ ɘɑɜɑ ɜɚɝɞɌ əɌɏɜɟɓɖɔ ɓɌɏɜɫɓəɑəɔɫ əɌ Ɏɚɐəɟɪ ɝɜɑɐɟ əɌ- 

ɍɗɪɐɌɑɞɝɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɔɓɘɑəɑəɔɑ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɏɜɟɓɖɔ əɌ Ɏɚɐəɟɪ ɝɜɑɐɟ ɜɌɓɗɔɣɌɪɞ ɝɗɑɐɟɪɥɔɑ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɑ ɏɜɌɐɌɢɔɔ ɝɚɝɞɚɫəɔɫ ɩɖɚɝɔɝɞɑɘ: 

ð ɩɖɚɗɚɏɔɣɑɝɖɚɑ  ɍɗɌɏɚɛɚɗɟɣɔɑ; 

ð Ɍəɞɜɚɛɚɏɑəəɚɑ ɩɖɚɗɚɏɔɣɑɝɖɚɑ əɌɛɜɫɒɑəɔɑ; 

ð Ɍəɞɜɚɛɚɏɑəəɧɕ ɩɖɚɗɚɏɔɣɑɝɖɔɕ ɜɑɏɜɑɝɝ; 

ð Ɍəɞɜɚɛɚɏɑəəɧɕ ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɜɑɏɜɑɝɝ. 

Ȼɜɔɘɑəɑəɔɑ ɞɌɖɚɏɚ ɐɎɚɕəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɚɢɑəɖɑ ɖɌɣɑɝɞɎɌ ɩɖɚɝɔɝɞɑɘ ð 

ɣɑɜɑɓ ɖɌɞɑɏɚɜɔɔ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɏɜɌɐɌɢɔɕ ɔ ɛɚ ɤɖɌɗɑ ɖɌɣɑɝɞɎɌ Ɏɚɐ ð ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ əɌɔɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɚ ɔ Ɏɝɑɚɍɦɑɘɗɪɥɑ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ 

ɝɚɝɞɚɫəɔɑ ɔɓɟɣɌɑɘɧɡ ɝɔɝɞɑɘ. 

Ȯ 2012  ɏɚɐɟ ɞɌɖɌɫ ɚɢɑəɖɌ ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ əɌ 93  Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ 

ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ əɌ 188  ɝɞɎɚɜɌɡ Ɏ ɤɑɝɞɔ ɏɔɐɜɚɏɜɌɠɔɣɑɝɖɔɡ ɜɌɕɚ- 
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ǘǦǧǱǮǼǦ 1.28.  ʊʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ɻ ʢʦʩʠʩʪʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ (ʄʠʥʧʨʠʨʦʜ rʈʌ, 2013) 

 
 

 
ʖʣʧʤʧʜʡʰʞʪʣʧʞ ʪʧʪʫʧʸʦʡʞ 

ʃʧʤʡʰʞʪʫʛʧ ʛʧʝʦʴʮ ʧʚʳʞʣʫʧʛ 

2007 ʜ. 2008 ʜ. 2009 ʜ. 2010 ʜ. 2011 ʜ. 2012 ʜ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ 18 20 21 24 30 32 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ɻ ʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 
ʩ ɻ ʣʝʤʝʥʪʘʤʠ ɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

74 65 44 36 38 40 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ 8 25 35 30 32 28 

ɺʩʝʛʦ 100 100 100 100 100 100 

 
 

əɌɡ: ȶɌɜɑɗɨɝɖɚɘ, ȭɌɗɞɔɕɝɖɚɘ, ȶɌɝɛɔɕɝɖɚɘ, Ȯɚɝɞɚɣəɚ-Ƚɔɍɔɜɝɖɚɘ, ȶɌɜ- 

ɝɖɚɘ ɔ ȾɔɡɚɚɖɑɌəɝɖɚɘ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ əɌɔɍɚɗɑɑ ɓɌɏɜɫɓəɑəəɧɑ Ɏɚɐɚɑɘɧ. ɉɖɚɝɔɝɞɑɘɧ ɩɞɔɡ Ɏɚ- 

ɐɚɑɘɚɎ ɔɝɛɧɞɧɎɌɪɞ ɝɔɗɨəɚɑ əɑɏɌɞɔɎəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɓɌɏɜɫɓəɑəɔɫ ɔ əɌ- 

ɡɚɐɫɞɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɌ. Ȯ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɘ ɏɚɐɟ 

Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɛɚ ɖɌɣɑɝɞɎɟ ɩɖɚɝɔɝɞɑɘ Ɏ ɛɜɚɢɑəɞəɚɘ ɚɞəɚɤɑəɔɔ ɜɌɝ- 

ɛɜɑɐɑɗɔɗɔɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ. Ȯ ɝɚɝɞɚɫəɔɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɍɗɌɏɚ- 

ɛɚɗɟɣɔɫ əɌɡɚɐɫɞɝɫ ɩɖɚɝɔɝɞɑɘɧ 32%  ɚɍɝɗɑɐɚɎɌəəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, Ɏ 

ɝɚɝɞɚɫəɔɔ Ɍəɞɜɚɛɚɏɑəəɚɏɚ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɌ ð 

28 %, Ɍ Ɏ ɛɜɚɘɑɒɟɞɚɣəɚɘ ɝɚɝɞɚɫəɔɔ, ɞ.ɑ. Ɏ ɝɚɝɞɚɫəɔɔ Ɍəɞɜɚɛɚɏɑəəɚɏɚ 

ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ əɌɛɜɫɒɑəɔɫ ɔ ɝ ɩɗɑɘɑəɞɌɘɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɌ, əɌ- 

ɡɚɐɫɞɝɫ 40%  ɛɜɑɝəɚɎɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

Ɏɔɐəɚ, ɣɞɚ ɖɚɗɔɣɑɝɞɎɚ ɍɗɌɏɚɛɚɗɟɣəɧɡ ɚɍɦɑɖɞɚɎ ɛɚɐɎɑɜɒɑəɚ ɗɔɤɨ əɑ- 

ɓəɌɣɔɞɑɗɨəɧɘ ɖɚɗɑɍɌəɔɫɘ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝɚɚɞəɚɤɑəɔɑ ɣɔɝɗɌ ɚɍɦɑɖɞɚɎ 

Ɏ Ɍəɞɜɚɛɚɏɑəəɚɘ əɌɛɜɫɒɑəɔɔ ɔ ɚɍɦɑɖɞɚɎ Ɏ ɝɚɝɞɚɫəɔɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɔ 

ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɜɑɏɜɑɝɝɌ ɛɚɘɑəɫɗɚɝɨ Ɏ ɛɚɗɨɓɟ ɛɑɜɎɧɡ, ɛɜɑɎɓɚɕɐɫ ɖɚəɖɟ- 

ɜɑəɞɚɎ ɛɚɣɞɔ Ɏ ɛɚɗɞɚɜɌ ɜɌɓɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ əɌɍɗɪɐɌɑɘɧɡ Ɏɚɐəɧɡ ɚɍɦ- 

ɑɖɞɚɎ ɛɚ ɩɖɚɗɚɏɔɣɑɝɖɚɘɟ ɝɚɝɞɚɫəɔɪ ɓɌ ɛɚɝɗɑɐəɔɑ ɝɑɘɨ ɗɑɞ ɛɜɑɐɝɞɌɎɗɑəɚ 

Ɏ ɞɌɍɗ. 1.28  (Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ əɌɍɗɪɐɌɑɘɚɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ 

ɓɌ ɖɌɒɐɧɕ ɏɚɐ, ɖɚɞɚɜɧɕ ɍɑɜɑɞɝɫ ɓɌ 100%).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɚəɔɞɚɜɔəɏɌ ɘɚɒəɚ ɟɎɔɐɑɞɨ, ɣɞɚ ɟɗɟɣɤɑəɔɑ ɩɖɚɗɚ- 

ɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɞɑəɐɑəɢɔɑɕ, əɌɍɗɪɐɌɑɘɚɕ əɌ 

ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ əɑɝɖɚɗɨɖɔɡ ɗɑɞ, ɡɚɞɫ ɔ əɑɘəɚɏɚ ɓɌɘɑɐɗɔɎɤɑɕ 

ɝɎɚɕ ɞɑɘɛ. Ȼɜɚɔɝɡɚɐɔɞ ɩɞɚ ɓɌ ɝɣɑɞ ɝəɔɒɑəɔɫ ɣɔɝɗɌ ɚɍɦɑɖɞɚɎ, əɌɡɚɐɫ- 

ɥɔɡɝɫ Ɏ ɩɖɚɗɚɏɔɣɑɝɖɚɘ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɘ ɜɑɏɜɑɝɝɑ, ɚɐəɌɖɚ ɞɌɖɒɑ ɚɞɘɑ- 

ɣɌɑɞɝɫ ɜɚɝɞ ɣɔɝɗɌ ɚɍɦɑɖɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɚɝɞɚɫəɔɔ Ɍəɞɜɚɛɚɏɑəəɚɏɚ 

əɌɛɜɫɒɑəɔɫ. 

1.2.3.7.10. ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʳ 

ȰəɑɝɞɜɚɎɝɖɌɫ ɎɚɐɌ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ: ɍɑɓ ɓɌɛɌɡɌ, ɛɜɔɫɞəɌɫ əɌ Ɏɖɟɝ, 

ɔɘɑɑɞ əɑɍɚɗɨɤɟɪ ɘɔəɑɜɌɗɔɓɌɢɔɪ. ȹɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɜɑɖɔ Ȱəɑɝɞɜ 

(ɜɔɝ. 1.40)  ɎɚɐɌ ɑɑ ɛɜɔɏɚɐəɌ ɐɗɫ ɛɔɞɨɫ, ɚɜɚɤɑəɔɫ, ɛɜɚɘɧɤɗɑəəɚɏɚ ɔɝ- 

ɛɚɗɨɓɚɎɌəɔɫ. 

ȺɐəɌɖɚ ɩɖɚɝɔɝɞɑɘɧ ȰəɑɝɞɜɌ Ɏ ɛɚɝɗɑɐəɔɑ 70  ɗɑɞ ɛɚɐɎɑɜɏɗɔɝɨ ɝɔɗɨ- 

əɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ɣɑɗɚɎɑɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɣɞɚ ɜɑɓɖɚ 

ɝəɔɓɔɗɚ ɔɡ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɖɌɣɑɝɞɎɑəəɚɘɟ Ɏɚɐɚɚɍɑɝɛɑɣɑəɔɪ. ȾɌɖ, ɍɑɜɑɏɌ 
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ǖǮǷǹǳǴǰ 1.40.  

ʈʝʢʘ ɼʥʝʩʪʨ 
ʚ ʩʨʝʜʥʝʤ 
ʪʝʯʝʥʠʠ 

 

 

 
 
 
ȰəɑɝɞɜɌ ɛɚɐɎɑɜɏɗɔɝɨ ɚɍɎɌɗɚɎɌəɔɪ ɐɗɫ ɓɌɥɔɞɧ ɝɑɗɨɡɚɓɟɏɚɐɔɕ ɚɞ ɓɌɗɔɞɔɫ 

Ɏ ɛɑɜɔɚɐ ɛɌɎɚɐɖɚɎ, Ɍ ɐɚɗɔəɌ ɍɧɗɌ ɜɌɝɛɌɡɌəɌ. Ȯ 1950 -ɡ ɏɚɐɌɡ əɌ Ȱəɑɝɞɜɑ 

ɍɧɗɌ ɛɚɝɞɜɚɑəɌ ȰɟɍɚɝɝɌɜɝɖɌɫ ȯɉȽ, ɛɜɑɜɎɌɎɤɌɫ ɡɚɐ ɚɝɑɞɜɚɎɧɡ ɔ ɐɜɟɏɔɡ 

ɜɧɍ ɖ ɘɑɝɞɌɘ əɑɜɑɝɞɌ. ȹɌɖɚəɑɢ, Ɏ 1980-ɡ ɏɚɐɌɡ Ɏ ȿɖɜɌɔəɑ, əɌ ɏɜɌəɔɢɑ 

ɝ ȸɚɗɐɚɎɚɕ, ɍɧɗ ɝɚɚɜɟɒɑə ɚɏɜɚɘəɧɕ ɏɔɐɜɚɩəɑɜɏɚɖɚɘɛɗɑɖɝ ɝ ɎɚɐɚɡɜɌ- 

əɔɗɔɥɑɘ ɔ ɐɎɟɘɫ ɛɗɚɞɔəɌɘɔ, ɖɚɜɑəəɧɘ ɚɍɜɌɓɚɘ ɔɓɘɑəɔɎɤɔɕ ɏɔɐɜɚ- 

ɗɚɏɔɣɑɝɖɔɕ ɔ ɞɑɘɛɑɜɌɞɟɜəɧɕ ɜɑɒɔɘɧ ɜɑɖɔ ɔ ɝəɔɓɔɎɤɔɕ ɑɑ ɝɛɚɝɚɍəɚɝɞɨ 

ɖ ɝɌɘɚɚɣɔɥɑəɔɪ. 

ȻɜɚɍɗɑɘɌ ɛɜɌɎɔɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ 

ɔ ɔɓɧɝɖɌəɔɫ əɚɎɧɡ ɔɝɞɚɣəɔɖɚɎ ɫɎɗɫɑɞɝɫ ɎɌɒəɚɕ ɐɗɫ ɏɟɝɞɚəɌɝɑɗɑəəɚɕ 

ȸɚɗɐɚɎɧ. 

ʇʨʫʪ, ɛɜɔɞɚɖ ȰɟəɌɫ ð ɎɞɚɜɌɫ ɛɚ Ɏɑɗɔɣɔəɑ ɜɑɖɌ ȸɚɗɐɚɎɧ, ɛɜɚɞɑɖɌɪ- 

ɥɌɫ Ɏɐɚɗɨ ɓɌɛɌɐəɚɕ ɏɜɌəɔɢɧ ɝɞɜɌəɧ, əɑ ɝɞɚɗɨ ɘəɚɏɚɎɚɐəɌ ɖɌɖ Ȱəɑɝɞɜ, 

ɍɑɜɑɞ ɝɎɚɑ əɌɣɌɗɚ Ɏ ɟɖɜɌɔəɝɖɔɡ ȶɌɜɛɌɞɌɡ. Ȼɚ ɝɎɚɑɘɟ ɜɑɒɔɘɟ, ɞɔɛɟ ɛɌ- 

ɎɚɐɖɚɎ, Ȼɜɟɞ ɞɚɒɑ ɘɌɗɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ȰəɑɝɞɜɌ. ȮɚɐɌ Ɏ Ȼɜɟɞɑ ɝɡɚɒɌ ɛɚ 

ɖɌɣɑɝɞɎɟ ɝ ɐəɑɝɞɜɚɎɝɖɚɕ. ȹɔɓɚɎɨɫ ɚɍɑɔɡ ɜɑɖ əɌ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ 

ɛɜɔɓəɌəɧ Ɏɚɐəɚ-ɍɚɗɚɞəɧɘɔ ɟɏɚɐɨɫɘɔ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɓəɌɣɑəɔɫ (ɜɌɘ- 

ɝɌɜɝɖɔɑ ɟɏɚɐɨɫ), ɡɚɞɫ ɔ ɛɚɐɎɑɜɏɗɔɝɨ Ɏ 1960 ð70-x ɏɚɐɌɡ ɚɍɎɌɗɚɎɌəɔɪ, Ɍ 

ɛɚɕɘɧ ð ɚɝɟɤɑəɔɪ Ɏ ɢɑɗɫɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɔəɞɑəɝɔɎəɚɏɚ ɛɚɗɔɎəɚɏɚ 

ɓɑɘɗɑɐɑɗɔɫ. 

Ȯəɟɞɜɑəəɔɑ ɜɑɖɔ ȸɚɗɐɚɎɧ ɛɚ ɜɑɒɔɘɟ ɚɣɑəɨ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ȰəɑɝɞɜɌ 

ɔ ȻɜɟɞɌ. Ȯɝɑ ɚəɔ ɘɌɗɚɎɚɐəɧ, ɗɑɞɚɘ ɝɔɗɨəɚ ɘɑɗɑɪɞ, Ɍ ɔəɚɏɐɌ ɛɚɗəɚɝɞɨɪ 

ɛɑɜɑɝɧɡɌɪɞ, Ɏɚɐɟ ɔɘɑɪɞ ɐɚɎɚɗɨəɚ ɘɔəɑɜɌɗɔɓɚɎɌəəɟɪ, ɛɚɐɣɌɝ əɑɛɜɔ- 

ɏɚɐəɟɪ ɐɗɫ ɛɔɞɨɫ. 

ȸɑɗɖɔɑ ɜɑɖɔ ȸɚɗɐɚɎɧ ɣɌɝɞɚ ɎɧɝɧɡɌɪɞ ɗɑɞɚɘ, ɣɑɘɟ ɝɚɐɑɕɝɞɎɟɑɞ 

ɝɚɓɐɌəɔɑ əɌ əɔɡ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɛɜɟɐɚɎ, əɌɜɟɤɌɪɥɔɡ ɑɝɞɑɝɞɎɑə- 
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əɧɕ ɞɚɖ Ɏɚɐɧ, ɔ ɜɌɝɛɌɤɖɌ ɚɖɜɟɒɌɪɥɔɡ ɓɑɘɑɗɨ ɛɜɌɖɞɔɣɑɝɖɔ ɐɚ ɟɜɑɓɌ 

Ɏɚɐɧ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɝɘɧɎ ɛɚɣɎɧ, ɓɌɔɗɑəɔɑ ɔ ɚɜɏɌəɔɣɑɝɖɚɑ ɓɌɏɜɫɓəɑəɔɑ. 

ȹɑɜɑɐɖɔ əɚɣəɧɑ ɝɍɜɚɝɧ ɚɞɡɚɐɚɎ Ɏɔəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ Ɏ ɘɌɗɧɑ ɜɑɖɔ. 

Ȯ 1950 ð60 -ɡ ɏɚɐɌɡ ɔɡ ɘɑɌəɐɜɧ ɍɧɗɔ ɝɛɜɫɘɗɑəɧ, Ɍ ɎɚɐɚɚɡɜɌəəɧɑ ɓɚəɧ ð 

ɜɌɓɜɟɤɑəɧ. Ȯɚɛɜɑɖɔ ɞɜɑɍɚɎɌəɔɫɘ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ əɑ ɎɚɝɝɞɌəɚɎɗɑəɧ 

ɩɞɔ ɓɚəɧ ɔ ɝɑɕɣɌɝ, ɖɚɏɐɌ ɓɑɘɗɔ ɛɜɔɎɌɞɔɓɔɜɚɎɌəɧ. ȶɜɚɘɑ ɞɚɏɚ, ɛɚɝɖɚɗɨɖɟ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɟɏɚɐɨɫ Ɏ ɢɑɗɚɘ ɛɚ ɝɞɜɌəɑ ɓɌəɔɘɌɪɞ ɍɚɗɑɑ 76 % 

ɞɑɜɜɔɞɚɜɔɔ, ɛɚɞɑɜɔ ɎɗɌɏɔ ɚɞ ɔɝɛɌɜɑəɔɫ ɣɜɑɓɎɧɣɌɕəɚ Ɏɑɗɔɖɔ, Ɍ ɓɌɝɟɡɔ 

ɛɚɎɞɚɜɫɪɞɝɫ ɝ ɣɌɝɞɚɞɚɪ ɚɐɔə ɜɌɓ Ɏ əɑɝɖɚɗɨɖɚ ɗɑɞ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɎɧɜɌɥɔɎɌɑɘɌɫ Ɏ ɜɟɝɗɚɎɧɡ ɛɜɟɐɌɡ ɜɧɍɌ ɛɚɏɔɍɌɑɞ ɚɞ əɑɐɚɝɞɌɞɖɌ 

Ɏɚɐɧ ɔ ɓɌɘɚɜɚɎ. 

ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ Ɏ ȸɚɗɐɚɎɑ ɏɜɟəɞɚɎɧɑ ɔ ɌɜɞɑɓɔɌəɝɖɔɑ Ɏɚ- 

ɐɧ. Ȯɝɑɏɚ ɞɌɘ əɌɝɣɔɞɧɎɌɑɞɝɫ ɚɖɚɗɚ 2200  ɜɚɐəɔɖɚɎ ɝ ɡɚɜɚɤɑɕ ɛɔɞɨɑɎɚɕ 

Ɏɚɐɚɕ. Ȼɚɐɓɑɘəɧɑ Ɏɚɐɧ ɚɍɜɌɓɟɪɞ əɑɝɖɚɗɨɖɚ ɏɚɜɔɓɚəɞɚɎ, ɛɜɔɟɜɚɣɑəəɧɡ 

ɖ ɜɌɓɗɔɣəɧɘ ɏɑɚɗɚɏɔɣɑɝɖɔɘ ɝɗɚɫɘ. Ȱɗɫ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɣɌɝɞɔɣəɚɏɚ 

ɚɜɚɤɑəɔɫ ɍɚɗɨɤɑ Ɏɝɑɏɚ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏɚɐɧ ɘɑɗɚɎɧɡ ɔ ɛɌɗɑɚɏɑəɚɎɧɡ 

ɚɞɗɚɒɑəɔɕ. ȴɘɑɑɞɝɫ ɍɚɗɑɑ 7000  ɌɜɞɑɓɔɌəɝɖɔɡ ɝɖɎɌɒɔə. ȺɐəɌɖɚ ɔɡ Ɏɚɐɧ 

əɑ Ɏɑɓɐɑ Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ, ɛɚɐɣɌɝ ɝɚɐɑɜɒɌɞ ɘəɚɏɚ ɝɚɗɑɕ ɔ ɛɜɔ ɔɝɛɚɗɨ- 

ɓɚɎɌəɔɔ əɌ ɚɜɚɤɑəɔɑ ɘɚɏɟɞ ɎɧɓɎɌɞɨ ɓɌɝɚɗɑəɔɑ ɛɚɣɎɧ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɚəɌ 

ɏɚɐɔɞɝɫ ɞɚɗɨɖɚ ɐɗɫ ɎɚɐɚɛɚɑɎ. Ȯ 2009  ɏɚɐɟ ɖ ɟɗɟɣɤɑəəɧɘ ɝɔɝɞɑɘɌɘ Ɏɚɐɚ- 

ɝəɌɍɒɑəɔɫ ɔɘɑɗɔ ɐɚɝɞɟɛ 55%  əɌɝɑɗɑəɔɫ: 1,958  ɘɗə ɣɑɗɚɎɑɖ ɔɓ ɚɍɥɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ əɌɝɑɗɑəɔɫ Ɏ 3,56  ɘɗə, ɍɑɓ ȻɜɔɐəɑɝɞɜɚɎɨɫ, Ɏ ɞɚɘ ɣɔɝɗɑ 93%  

(1,4  ɘɗə) ɏɚɜɚɐɝɖɚɏɚ ɔ 27%  ɝɑɗɨɝɖɚɏɚ (558  ɞɧɝ.). Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɛɚɝɞɑɛɑəəɚɏɚ Ɏəɑɐɜɑəɔɫ ȻɜɚɞɚɖɚɗɌ ȱɉȶ ȺȺȹ ɛɚ ɛɜɚɍɗɑɘɌɘ 

Ɏɚɐɧ ɔ ɓɐɚɜɚɎɨɫ ɝɔɞɟɌɢɔɫ ɛɚɝɞɑɛɑəəɚ ɟɗɟɣɤɌɑɞɝɫ. ɉɞɚɞ Ɏɚɛɜɚɝ, Ɏɡɚɐɫ- 

ɥɔɕ Ɏ ɛɜɔɚɜɔɞɑɞɧ ɂɑɗɑɕ ɞɧɝɫɣɑɗɑɞɔɫ ȺȺȹ, ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɏɗɌɎəɧɡ 

ɛɜɔɚɜɔɞɑɞɚɎ ɘɚɗɐɌɎɝɖɚɏɚ ɛɜɌɎɔɞɑɗɨɝɞɎɌ. 

ȽɌɘɧɑ ɍɗɔɓɖɔɑ ɖ ɓɑɘəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɓɌɗɑɏɌɪɞ 

Ɏ ɣɑɞɎɑɜɞɔɣəɧɡ ɚɞɗɚɒɑəɔɫɡ. ɉɞɔ Ɏɚɐɧ ɚɣɑəɨ ɜɌɓəɚɚɍɜɌɓəɧ ɛɚ ɝɎɚɑɘɟ 

ɖɌɣɑɝɞɎɟ. Ȯɚɐɟ ɛɚɗɟɣɌɪɞ ɔɓ ɤɌɡɞəɧɡ ɖɚɗɚɐɢɑɎ, ɖɚɞɚɜɧɡ Ɏ ȸɚɗɐɚɎɑ əɌ- 

ɝɣɔɞɧɎɌɑɞɝɫ 101  862,  ɔ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɪɞ Ɏ ɍɧɞɟ. ȶɌɖ Ɏɔɐəɚ ɔɓ ɐɌəəɧɡ 

ɞɌɍɗ. 1.29  ɚ ɝɚɝɞɚɫəɔɔ ɚɍɦɑɖɞɚɎ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ, ɝ ɖɌɣɑɝɞɎɚɘ ɛɚɐɓɑɘ- 

əɧɡ Ɏɚɐ ɝɟɥɑɝɞɎɟɪɞ ɍɚɗɨɤɔɑ ɛɜɚɍɗɑɘɧ. Ȯɚ-ɛɑɜɎɧɡ, ɛɜɔɘɑɜəɚ Ɏ ɣɑɞɎɑɜ- 

ɞɔ ɜɌɕɚəɚɎ ɝɞɜɌəɧ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ ɛɚɎɧɤɑəəɚ ɝɚɐɑɜɒɌəɔɑ ɠɞɚɜɌ, 

ɣɞɚ ɎɧɓɧɎɌɑɞ ɓɌɍɚɗɑɎɌəɔɫ ɓɟɍɚɎ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɚɖɚɗɚ 80%  Ɏɝɑɡ ɖɚɗɚɐɢɑɎ 

ɎɚɐɌ əɑɛɜɔɏɚɐəɌ ɐɗɫ ɛɔɞɨɫ Ɏ ɝɔɗɟ əɔɞɜɌɞəɚɏɚ ɔ əɔɞɜɔɞəɚɏɚ ɓɌɏɜɫɓəɑəɔɫ, 

ɝɎɫɓɌəəɚɏɚ ɝ ɛɜɚɝɌɣɔɎɌəɔɑɘ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɔɓ əɑɓɌɥɔɥɑəəɧɡ 

Ɏɧɏɜɑɍəɧɡ ɫɘ ɞɟɌɗɑɞɚɎ ɔ ɡɗɑɎɚɎ Ɏ ɛɚɐɓɑɘəɧɑ Ɏɚɐɚəɚɝəɧɑ ɝɗɚɔ. 

ȻɜɔɛɚɎɑɜɡəɚɝɞəɧɑ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɓɌɗɑɏɌɪɞ əɌ ɏɗɟɍɔəɑ 10ð30  ɘ. 

ȴɓ-ɓɌ ɝɜɌɎəɔɞɑɗɨəɚ ɘɌɗɧɡ ɚɝɌɐɖɚɎ (ɞɌɍɗ. 1.30)  ɔɡ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɜɚ- 

ɔɝɡɚɐɔɞ Ɏ əɑɐɚɝɞɌɞɚɣəɚɕ ɘɑɜɑ. ȯɗɟɍɚɖɔɕ ɝɗɚɕ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 70%  ɜɑ- 

ɝɟɜɝɚɎ ɏɜɟəɞɚɎɧɡ Ɏɚɐ. Ⱥəɔ ɓɌɗɑɏɌɪɞ əɌ ɏɗɟɍɔəɑ 50  ɘ Ɏ ɝɑɎɑɜəɚɕ ɣɌɝɞɔ 

ɝɞɜɌəɧ, 100ð200  ɘ ð Ɏ ɢɑəɞɜɌɗɨəɚɕ ɔ ɚɞ 200  ɐɚ 2000  ɘ ð əɌ ɪɏɑ ɝɞɜɌəɧ. 

ȱɝɞɑɝɞɎɑəəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɩɞɚɏɚ ɝɗɚɫ ɚɏɜɌəɔɣɑəɚ, ɔ ɑɏɚ ɔɝɛɚɗɨɓɚ- 

ɎɌəɔɑ ɞɜɑɍɟɑɞ ɍɑɜɑɒəɚɏɚ ɛɚɐɡɚɐɌ. Ȯ əɑɖɚɞɚɜɧɡ ɓɚəɌɡ ɌɖɎɚɝɠɑɜɧ ɟɒɑ 

ɛɜɚɫɎɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ ɔɝɞɚɥɑəɔɫ. 

Ȼɚɝɖɚɗɨɖɟ ɔ Ȱəɑɝɞɜ, ɔ Ȼɜɟɞ ɫɎɗɫɪɞɝɫ ɞɜɌəɝɏɜɌəɔɣəɧɘɔ ɜɑɖɌɘɔ, ɛɚ 

ɚɍɚɔɘ ɔɡ ɍɌɝɝɑɕəɌɘ ɝ ɝɚɝɑɐəɔɘɔ ɝɞɜɌəɌɘɔ ð ȿɖɜɌɔəɚɕ ɔ ȼɟɘɧəɔɑɕ ð 
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ǘǦǧǱǮǼǦ 1.29.   ʉʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʄʦʣʜʦʚʳ 
(ʙʶʨʦ ʩʪʘʪʠʩʪʠʢʠ ʄʦʣʜʦʚʳ, 2013) 

 
 

 
ʋʡʨʴ ʧʚʳʞʣʫʧʛ 

 

 
ʍʬʦʣʯʡʧ- 
ʦʡʩʬʷʫ, 
ʱʫ. 

 
ɻʠʸʫʧ ʨʩʧʚ 
ʦʙ ʪʧʧʫʛʞʫ- 
ʪʫʛʡʞ ʮʡʥʡʰʞ- 
ʪʣʡʥ ʦʧʩʥʙʥ 

 
ʈʩʧʚ, ʦʞ ʪʧʧʫ- 
ʛʞʫʪʫʛʬʷʲʡʮ 
ʮʡʥʡʰʞʪʣʡʥ 
ʦʧʩʥʙʥ 

ɻʠʸʫʧ ʨʩʧʚ 
ʦʙ ʪʧʧʫʛʞʫ- 
ʪʫʛʡʞ ʥʡʣʩʧ- 
ʚʡʧʤʧʜʡʰʞ- 
ʪʣʡʥ ʦʧʩʥʙʥ 

ʈʩʧʚ, ʦʞ ʪʧʧʫ- 
ʛʞʫʪʫʛʬʷʲʡʮ 
ʥʡʣʩʧʚʡʧ- 
ʤʧʜʡʰʞʪʣʡʥ 
ʦʧʩʥʙʥ 

 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 
ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ 

 

 
2182 

 

 
1575 

 

 
1127 

 

 
1497 

 

 
164 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 
ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʩʪʦʯʥʠʢʠ 

 
8 

 
126 

 
38 

 
81 

 
17 

ɻʦʨʦʜʩʢʠʝ ʚʦʜʦʧʨʦʚʦʜʳ 
ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 
43 

 
2409 

 
1077 

 
3197 

 
337 

ɻʦʨʦʜʩʢʠʝ ʚʦʜʦʧʨʦʚʦʜʳ 
ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ 

 

 
32 

 

 
1826 

 

 
151 

 

 
2183 

 

 
17 

ʉʝʣʴʩʢʠʝ  ʚʦʜʦʧʨʦʚʦʜʳ 745 2635 1569 4150 580 

ʂʦʣʦʜʮʳ 101 862 5633 4652 6542 2577 

 
 

ǘǦǧǱǮǼǦ 1.30.  ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʄʦʣʜʦʚʝ, ʤʤ 
(ʙʶʨʦ ʩʪʘʪʠʩʪʠʢʠ ʄʦʣʜʦʚʳ, 2013) 

 
 

 
ʉʞʜʡʧʦ ʪʫʩʙʦʴ 

ɼʧʝ 

2010 2011 2012 

ʉʝʚʝʨ 960 439 552 

ʎʝʥʪʨ 734 428 522 

ʖʛ 699 371 595 

 
 

ɓɌɖɗɪɣɑəɧ ɘɑɒɐɟəɌɜɚɐəɧɑ ɝɚɏɗɌɤɑəɔɫ. ȾɌɖ, Ɏ 2012  ɏɚɐɟ ȸɚɗɐɚɎɌ ɔ 

ȿɖɜɌɔəɌ ɛɚɐɛɔɝɌɗɔ ɘɑɒɛɜɌɎɔɞɑɗɨɝɞɎɑəəɧɕ ɍɌɝɝɑɕəɚɎɧɕ ɐɚɏɚɎɚɜ ɛɚ 

Ȱəɑɝɞɜɟ ɚɣɑəɨ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ, ɖɚɞɚɜɧɕ ɚɡɎɌɞɧɎɌɑɞ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ 

Ɍɝɛɑɖɞɧ ɔəɞɑɏɜɔɜɚɎɌəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɑɏɚ ɍɌɝɝɑɕəɚɘ. ȶ ɝɚɒɌɗɑəɔɪ, 

ɛɚ ɝɚɝɞɚɫəɔɪ əɌ ɝɑəɞɫɍɜɨ 2014  ɏɚɐɌ ɩɞɚɞ ɐɚɖɟɘɑəɞ əɑ Ɏɝɞɟɛɔɗ Ɏ ɝɔɗɟ, 

ɛɚɝɖɚɗɨɖɟ əɑ ɜɌɞɔɠɔɢɔɜɚɎɌə ȿɖɜɌɔəɚɕ. Ȼɚ ɍɌɝɝɑɕəɟ ȻɜɟɞɌ ɔ ȰɟəɌɫ 

ɐɑɕɝɞɎɟɑɞ ɝɚɏɗɌɤɑəɔɑ 2010  ɏɚɐɌ, ɚɐəɌɖɚ ɑɏɚ ɖɌɣɑɝɞɎɚ ɔ ɖɚɘɛɗɑɖɝəɚɝɞɨ 

ɟɝɞɟɛɌɪɞ ɐəɑɝɞɜɚɎɝɖɚɘɟ ɐɚɏɚɎɚɜɟ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɚɞɚɘɟ, ɣɞɚ ɝɞɚɜɚəɌɘɔ 

ɫɎɗɫɪɞɝɫ ɗɔɤɨ ȸɚɗɐɚɎɌ ɔ ȼɟɘɧəɔɫ, Ɍ ȿɖɜɌɔəɌ əɑ ɍɧɗɌ ɛɜɔɏɗɌɤɑəɌ ɖ 

ɟɣɌɝɞɔɪ Ɏ əɑɘ. ȺɍɌ ɐɚɏɚɎɚɜɌ ɛɜɑɐɟɝɘɌɞɜɔɎɌɪɞ ɝɚɓɐɌəɔɑ ɘɑɒɐɟəɌɜɚɐəɧɡ 

ɍɌɝɝɑɕəɚɎɧɡ ɖɚɘɔɝɝɔɕ. ȶɜɚɘɑ ɞɚɏɚ, ȸɚɗɐɚɎɌ ɫɎɗɫɑɞɝɫ ɝɞɚɜɚəɚɕ Ɂɑɗɨ- 

ɝɔəɖɝɖɚɕ ɖɚəɎɑəɢɔɔ ɛɚ ɞɜɌəɝɏɜɌəɔɣəɧɘ ɎɚɐɌɘ ȱɉȶ ȺȺȹ ɔ ȰɟəɌɕɝɖɚɕ 

ɖɚəɎɑəɢɔɔ, ɞɌɖ ɖɌɖ ɑɕ ɛɜɔəɌɐɗɑɒɔɞ ɚɖɚɗɚ 500  ɘ ɍɑɜɑɏɌ ȰɟəɌɫ ɔ ɖɜɟɛəɧɕ 

ɞɜɌəɝɏɜɌəɔɣəɧɕ ɛɜɔɞɚɖ ȰɟəɌɫ Ȼɜɟɞ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȸɚɗɐɚɎɌ ɛɚɐ- 

ɛɔɝɌɗɌ ȽɚɏɗɌɤɑəɔɑ ɚɍ ɌɝɝɚɢɔɔɜɚɎɌəɔɔ ɝ ȱɎɜɚɛɑɕɝɖɔɘ Ƚɚɪɓɚɘ ɔ ɛɜɔ- 

əɫɗɌ əɌ ɝɑɍɫ ɚɍɫɓɌɞɑɗɨɝɞɎɌ ɛɚ Ɏəɑɐɜɑəɔɪ Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ ɐɔɜɑɖɞɔɎɧ 

ȱȽ (ȮȼȰ). Ȯ 2013  ɏɚɐɟ Ɏɝɞɟɛɔɗ Ɏ ɝɔɗɟ ȳɌɖɚə ɚ Ɏɚɐɑ, ɚɝəɚɎɌəəɧɕ əɌ ȮȼȰ. 



130 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʧʦʜʟʝʤʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ 136 

 
136 

 
129 

 
127 

 
129 

 
130 

 
130 

 
129 

 
ʇʦʪʝʨʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 67 67 76 67 70 66 62 64 

 
ʉʙʨʦʩ ʥʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʭ ʚʦʜ 124 119 119 115 116 119 115 113 

 

 

ǘǦǧǱǮǼǦ 1.31.  ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʤʣʥ ʤ3  ʚ ʛʦʜ 
(ʙʶʨʦ ʩʪʘʪʠʩʪʠʢʠ ʄʦʣʜʦʚʳ, 2013) 

 
 

 
ʈʧʣʙʠʙʫʞʤʵ 

ɼʧ ʝ 

2005 2006 2007 2008 2009 2010 2011 2012 

ɿʘʙʦʨ ʚʦʜʳ, ʚʩʝʛʦ 852 854 885 861 865 851 847 850 

 
ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ 

 
785 

 
787 

 
809 

 
794 

 
795 

 
785 

 
785 

 
786 

ʉʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ 9 7 10 14 10 8 8 9 

 

 
 
 

ǘǦǧǱǮǼǦ 1.32.  ɺʦʜʦʟʘʙʦʨ ʠʟ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɼʥʝʩʪʨ ʠ ʇʨʫʪ ʚ 2012 ʛʦʜʫ, ʤʣʥ ʤ3 ʚ ʛʦʜ 
(ʙʶʨʦ ʩʪʘʪʠʩʪʠʢʠ ʄʦʣʜʦʚʳ, 2013) 

 

ɺʙʪʪʞʢʦʴ ʩʞʣ ʀʙʚʧʩ, ʛʪʞʜʧ ɻʣʤʷʰʙʸ ʨʧʝʠʞʥʦʴʞ ʛʧʝʴ 

ɼʥʝʩʪʨ 814,9 107,8 

ʇʨʫʪ 24,2 12,5 

 

 
ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑɠɚɜɘɌ Ɏ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɘ ɖɚɘɛɗɑɖɝɑ ɑɥɑ əɑ ɓɌɎɑɜ- 

ɤɑəɌ. Ȼɚɝɖɚɗɨɖɟ ȸɚɗɐɚɎɌ ɝɔɗɨəɚ ɓɌɎɔɝɔɞ ɚɞ ɝɚɝɞɚɫəɔɫ ɞɜɌəɝɏɜɌəɔɣəɧɡ 

ɜɑɖ, ɝɗɑɐɟɑɞ ɓɌɎɑɜɤɔɞɨ ɘɚɐɑɜəɔɓɌɢɔɪ Ɏɚɐəɧɡ ɚɞəɚɤɑəɔɕ ɝ ɝɚɝɑɐɫɘɔ 

ɛɚ ɍɌɝɝɑɕəɌɘ. Ⱦɑɘ əɑ ɘɑəɑɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɐɑɞ ɜɌɓɜɌɍɚɞɖɌ ɍɌɝɝɑɕ- 

əɚɎɧɡ ɛɗɌəɚɎ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ, ɖɚɞɚɜɧɑ ɐɚɗɒəɧ ɍɧɞɨ 

ɟɞɎɑɜɒɐɑəɧ Ɏ ɍɗɔɒɌɕɤɔɑ ɐɎɌ ɏɚɐɌ ɝ ɛɑɜɝɛɑɖɞɔɎɚɕ ɛɑɜɑɝɘɚɞɜɌ ɣɑɜɑɓ 

6 ɗɑɞ ɛɚɝɗɑ ɛɜɔəɫɞɔɫ. 

ȺɝəɚɎəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɜɑɝəɚɕ Ɏɚɐɧ (ɘɗə. ɘ3/ɏɚɐ) 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1.31. ȯɗɌɎəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɛɜɑɝəɚɕ Ɏɚɐɧ 

ɫɎɗɫɪɞɝɫ ɜɑɖɔ Ȱəɑɝɞɜ ɔ Ȼɜɟɞ (ɞɌɍɗ. 1.32) ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ ɐɗɫ 

ɔɜɜɔɏɌɢɔɔ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɔɗɚɝɨ. 

Ȼɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɚɝɞɨ Ɏɚɐɧ əɌ ɞɑɜɜɔɞɚɜɔɫɡ, ɟɐɌɗɑəəɧɡ ɚɞ 

ɑɑ ɔɝɞɚɣəɔɖɚɎ, ɚɝɚɍɑəəɚ Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ. Ȼɜɔ ɩɞɚɘ Ɏ ɍɗɔɒɌɕɤɑɑ 

Ɏɜɑɘɫ Ɏɐɚɗɨ ȰəɑɝɞɜɌ ɔ ȻɜɟɞɌ Ɏɝɞɟ- ɛɫɞ Ɏ ɐɑɕɝɞɎɔɑ 11  ɘɚɥəɧɡ 

ɚɜɚɝɔɞɑɗɨəɧɡ ɝɔɝɞɑɘ, ɝɚɚɜɟɒɌɑɘɧɡ Ɏ ɜɌɘɖɌɡ ɌɘɑɜɔɖɌəɝɖɚɕ 

ɛɜɚɏɜɌɘɘɧ ɞɑɡəɔɣɑɝɖɚɕ ɛɚɘɚɥɔ Compact . ȶɜɚɘɑ ɞɚɏɚ, 

ɛɜɚɏəɚɓɔɜɟɑɞɝɫ ɎɧɓɎɌəəɚɑ ɔɓɘɑəɑəɔɑɘ ɖɗɔɘɌɞɌ ɛɚɝɞɑɛɑəəɚɑ ɝəɔɒɑəɔɑ 

ɝɞɚɖɌ ɖɜɟɛəɧɡ ɜɑɖ, ɛɜɔɘɑɜəɚ əɌ 20%  ɓɌ ɛɚɝɗɑɐɟɪɥɔɑ 20ð25  ɗɑɞ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɗɌɏɚɐɌɜɫ ɎɎɑɐɑəɔɪ ɟɣɑɞɌ ɔ ɝɟɥɑɝɞɎɑəəɚɕ 

ɛɗɌɞɧ ɓɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɚɗɨɓɚɎɌɞɑɗɫɘɔ ɟɐɌɗɚɝɨ ɐɚ- 

ɝɞɔɏəɟɞɨ ɔɡ ɝɟɥɑɝɞɎɑəəɚɕ ɩɖɚəɚɘɔɔ. ȺɐəɌɖɚ Ɏ ɩɞɚɘ Ɏɚɛɜɚɝɑ ɑɝɞɨ ɑɥɑ 

ɘəɚɒɑɝɞɎɚ ɜɑɓɑɜɎɚɎ. ȾɌɖ, əɑ Ɏɝɑ ɌɜɞɑɓɔɌəɝɖɔɑ ɝɖɎɌɒɔəɧ ɟɣɞɑəɧ. Ƚɞɜɟɖ- 

ɞɟɜɧ, ɚɞɎɑɞɝɞɎɑəəɧɑ ɓɌ ɎɚɐɚɝəɌɍɒɑəɔɑ, ɘɌɗɚɩɠɠɑɖɞɔɎəɧ ɔ ɞɜɑɍɟɪɞ 

ɜɑɠɚɜɘɔɜɚɎɌəɔɫ. 
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1.3.  ǖǔǑǢ ǈǔǪȁ ǈ ǌǎǍǓǎ ǝǋǑǔǈǋǐǆ 
 

 
ɺʦʜʘ, ʫ ʪʝʙ̫ ʥʝʪ ʥʠ ʚʢʫʩʘ, ʥʠ ʮʚʝʪʘ, ʥʠ ʟʘʧʘʭʘ, ʪʝʙ̫ 

ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪɹ, ʪʦʙʦʡ ʥʘʩʣʘʞʜʘʁʪʩ̫ , ʥʝ ʚʝʜʘʷ, 

ʯʪʦ ʪ  rʪʘʢʦʝ. ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʪ  rʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʞʠʟʥʠ: ʪ  rï ʩʘʤʘ ʞʠʟʥʴ. 

ʊr  ʥʘʧʦʣʥʷʝʰʴ ʥʘʩ ʨʘʜʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʥʝ ʦʙʲʷʩʥʠʪʴ ʥʘ- 

ʰʠʤʠ  ʯʫʚʩʪʚʘʤʠ. 

ȬəɞɟɌə ɐɑ Ƚɑəɞ-ɉɖɓɪɛɑɜɔ 
 
 

ɺʦʜʘ! ʊr  ï ʚʝʣʠʯʘʡʰʝʝ ʚ ʤʠʨʝ ʙʦʛʘʪʩʪʚʦ, ʥʦ ʠ ʩʘʤʦʝ ʥʝ- 

ʧʨʦʯʥʦʝ ï ʪʳ, ʩʪʦʣʴ ʯʠʩʪʘʷ ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ. 

ʄʦʞʥʦ ʫʤʝʨʝʪʴ ʧʦʜʣʝ ʠʩʪʦʯʥʠʢʘ, ʝʩʣʠ ʚ ʥʝʤ ʝʩʪʴ ʧʨʠ- 

ʤʝʩʴ ʤʘʛʥʠʷ. 

ʄʦʞʥʦ ʫʤʝʨʝʪʴ ʚ ʜʚʫʭ h ʘʛʘʭ ʦʪ ʩʦʣʦʥʯʘʢʦʚʦʛʦ ʦʟʝʨʘ. 

ʄʦʞʥʦ ʫʤʝʨʝʪʴ, ʭʦʪʴ ʠ ʝʩʪʴ ʜʚʘ ʣʠʪʨʘ ʨʦʩʳ, ʝʩʣʠ ʚ ʥʝʝ 

ʧʦʧʘʣʠ ʢʘʢʠʝ-ʪʦ ʩʦʣʠ. 

ʊr  ʥʝ ʪʝʨʧʠʰʴ ʧʨʠʤʝʩʝʡ, ʥʝ ʚʳʥʦʩʠʰʴ ʥʠʯʝʛʦ ʯʫʞʝʨʦʜʥʦ- 

ʛʦ, ʪ  rï ʙʦʞʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʪʘʢ ʣʝʛʢʦ ʩʧʫʛʥʫʪʴ... 

ʅʦ ʪ  rʜʘʝʰʴ ʥʘʤ ʙʝʩʢʦʥʝʯʥʦ ʧʨʦʩʪʦʝ ʩʯʘʩʪʴʝ. 

ȬəɞɟɌə ɐɑ Ƚɑəɞ-ɉɖɓɪɛɑɜɔ 

 
Ȱɗɫ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɚɜɏɌəɔɓɘɌ ɎɚɐɌ ð ɩɞɚ Ɏɞɚɜɚɑ ɛɚ ɓəɌɣɔɘɚɝɞɔ Ɏɑɥɑ- 

ɝɞɎɚ ɛɚɝɗɑ ɖɔɝɗɚɜɚɐɌ ɔ ɝɌɘɧɕ ɍɚɗɨɤɚɕ ɛɚ ɚɍɦɑɘɟ ɛɚɞɜɑɍɗɑəɔɫ òɛɜɚɐɟɖɞ 

ɛɔɞɌəɔɫó Ɏ ɜɌɢɔɚəɑ ɣɑɗɚɎɑɖɌ. ȮɚɐɌ ð ɩɞɚ ɟəɔɎɑɜɝɌɗɨəɚɑ ɎɑɥɑɝɞɎɚ, ɍɑɓ 

ɖɚɞɚɜɚɏɚ əɑɎɚɓɘɚɒəɌ ɒɔɓəɨ, ɎɚɐɌ ɫɎɗɫɑɞɝɫ əɑɛɜɑɘɑəəɚɕ ɝɚɝɞɌɎɗɫɪ- 

ɥɑɕ ɣɌɝɞɨɪ Ɏɝɑɏɚ ɒɔɎɚɏɚ. Ȯ ɜɌɝɞɑəɔɫɡ ɝɚɐɑɜɒɔɞɝɫ ɐɚ 90%  Ɏɚɐɧ, Ɍ Ɏ ɞɑɗɑ 

Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ ð ɚɖɚɗɚ 70%.  

ȮɚɐɌ ɟɎɗɌɒəɫɑɞ Ɏɚɓɐɟɡ ɛɜɔ ɐɧɡɌəɔɔ, ɌɖɞɔɎəɚ ɟɣɌɝɞɎɟɑɞ Ɏ ɡɔɘɔɣɑɝɖɔɡ 

ɜɑɌɖɢɔɫɡ, ɛɜɚɡɚɐɫɥɔɡ Ɏ əɌɤɑɘ ɞɑɗɑ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɐɚɝɞɌɎɖɟ ɛɔɞɌɞɑɗɨəɧɡ 

ɎɑɥɑɝɞɎ ɔ ɖɔɝɗɚɜɚɐɌ ɛɚ Ɏɝɑɘ ɖɗɑɞɖɌɘ ɞɑɗɌ, ɓɌɥɔɥɌɑɞ ɔ ɍɟɠɑɜɔɓɔɜɟɑɞ 

ɒɔɓəɑəəɚ ɎɌɒəɧɑ ɚɜɏɌəɧ, ɛɚɘɚɏɌɑɞ ɛɜɑɚɍɜɌɓɚɎɧɎɌɞɨ ɛɔɥɟ Ɏ ɩəɑɜɏɔɪ, 

ɎɧɎɚɐɔɞ ɞɚɖɝɔəɧ, ɔɓɗɔɤɖɔ ɝɚɗɑɕ ɔ ɚɞɡɚɐɧ ɛɜɚɢɑɝɝɚɎ ɒɔɓəɑɐɑɫɞɑɗɨəɚ- 

ɝɞɔ, ɝɚɐɑɕɝɞɎɟɑɞ ɛɚəɔɒɑəɔɪ ɖɜɚɎɫəɚɏɚ ɐɌɎɗɑəɔɫ. ȮɚɐɌ ɞɑɝəɚ ɝɎɫɓɌəɌ ɝ 

ɘɔəɑɜɌɗɨəɧɘ ɚɍɘɑəɚɘ ɎɑɥɑɝɞɎ, ɛɜɔəɔɘɌɑɞ ɟɣɌɝɞɔɑ Ɏ əɌɍɟɡɌəɔɔ ɖɚɗ- 

ɗɚɔɐɚɎ, ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɝɘɚɞɔɣɑɝɖɚɑ ɔ ɖɚɗɗɚɔɐəɚ-ɚɝɘɚɞɔɣɑɝɖɚɑ ɐɌɎɗɑəɔɑ 

(Ɏɘɑɝɞɑ ɝ ɘɔəɑɜɌɗɨəɧɘɔ ɎɑɥɑɝɞɎɌɘɔ), Ɏɗɔɫɑɞ əɌ ɝɑɖɜɑɞɚɜəɟɪ ɠɟəɖɢɔɪ 

ɒɑɗɑɓ. ȹɑɝɗɟɣɌɕəɚ ɣɑɗɚɎɑɖ ɘɚɒɑɞ ɒɔɞɨ ɍɑɓ ɛɔɥɔ ɍɚɗɑɑ 4 əɑɐɑɗɨ, Ɍ ɍɑɓ 

Ɏɚɐɧ ð əɑ ɍɚɗɑɑ 7 ɐəɑɕ. 

Ȼɜɔ ɛɚɞɑɜɑ Ɏɚɐɧ Ɏ ɖɚɗɔɣɑɝɞɎɑ ɘɑəɑɑ 2% ɎɑɝɌ ɞɑɗɌ ɣɑɗɚɎɑɖɌ (1ð 

1,5  ɗɔɞɜɌ) ɛɚɫɎɗɫɑɞɝɫ ɣɟɎɝɞɎɚ ɒɌɒɐɧ, ɛɜɔ ɟɞɜɌɞɑ 6ð8% əɌɝɞɟɛɌɑɞ ɛɚɗɟ- 

ɚɍɘɚɜɚɣəɚɑ ɝɚɝɞɚɫəɔɑ, ɛɜɔ 10%  ð ɏɌɗɗɪɢɔəɌɢɔɔ, əɌɜɟɤɑəɔɑ ɛɜɚɢɑɝɝɌ 

ɏɗɚɞɌəɔɫ. Ȼɚɞɑɜɫ 10ð20%  ɟɒɑ ɝɘɑɜɞɑɗɨəɚ ɚɛɌɝəɚ ɐɗɫ ɒɔɓəɔ. Ȼɚɞɜɑɍɗɑ- 

əɔɑ Ɏɚɐɧ Ɏ ɔɓɍɧɞɚɣəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ ɞɌɖɒɑ ɚɛɌɝəɚ, ɞɌɖ ɖɌɖ Ɏɑɐɑɞ ɖ ɛɑɜɑ- 
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ɏɜɟɓɖɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ: ɛɜɚɔɝɡɚɐɔɞ ɚɍɔɗɨəɚɑ ɛɚɞɚɚɞɐɑɗɑ- 

əɔɑ, ɖɚɞɚɜɚɑ ɛɜɔɎɚɐɔɞ ɖ ɚɍɑɝɝɚɗɔɎɌəɔɪ ɔ ɚɝɗɌɍɗɑəɔɪ ɚɜɏɌəɔɓɘɌ. 

ȴəɞɑɜɑɝəɚ, ɣɞɚ ɎɚɐɌ ɫɎɗɫɑɞɝɫ ɝɎɚɑɚɍɜɌɓəɧɘ ɔəɐɔɖɌɞɚɜɚɘ ɝɞɌɜɑəɔɫ. 

Ⱦɑɗɚ ɜɑɍɑəɖɌ ɚɞ ɜɚɒɐɑəɔɫ ɐɚ ɏɚɐɚɎɌɗɚɏɚ ɎɚɓɜɌɝɞɌ ɝɚɐɑɜɒɔɞ 80ð85%  Ɏɚɐɧ. 

Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ 18 ɗɑɞ ɝɚɐɑɜɒɌəɔɑ Ɏɚɐɧ ɟɘɑəɨɤɌɑɞɝɫ ɐɚ 65ð70%, Ɍ Ɏ 

ɝɞɌɜɚɝɞɔ ð ɐɚ 25ð30%.  ȸəɚɏɔɑ ɟɣɑəɧɑ ɝɖɗɚəɫɪɞɝɫ ɖ ɘɧɝɗɔ, ɣɞɚ Ɏ ɚɍɑ- 

ɝɛɑɣɑəɔɔ ɚɜɏɌəɔɓɘɌ ɣɑɗɚɎɑɖɌ ɖɌɣɑɝɞɎɑəəɚɕ Ɏɚɐɚɕ Ɏ ɖɚɗɔɣɑɝɞɎɑ, əɑɚɍɡɚ- 

ɐɔɘɚɘ ɐɗɫ əɚɜɘɌɗɨəɚɏɚ ɚɍɘɑəɌ ɎɑɥɑɝɞɎ, ɓɌɖɗɪɣɌɑɞɝɫ ɝɑɖɜɑɞ ɛɜɚɐɗɑəɔɫ 

ɘɚɗɚɐɚɝɞɔ. 

ȭɔɚɗɚɏɔ ɔəɚɏɐɌ ɤɟɞɫɞ, ɣɞɚ ɎɚɐɌ òɔɓɚɍɜɑɗɌó ɣɑɗɚɎɑɖɌ ɖɌɖ ɝɜɑɐɝɞɎɚ 

ɛɑɜɑɐɎɔɒɑəɔɫ. ȴ ɩɞɚ ɛɚɡɚɒɑ əɌ ɛɜɌɎɐɟ, Ɏɑɐɨ, ɖɌɖ ɚɞɘɑɣɑəɚ Ɏɧɤɑ, ɚɝəɚɎ- 

əɧɘ ɖɚɘɛɚəɑəɞɚɘ əɌɤɑɏɚ ɚɜɏɌəɔɓɘɌ ɫɎɗɫɑɞɝɫ ɔɘɑəəɚ ɎɚɐɌ. ȹɌ ɩɞɚɞ ɝɣɑɞ 

ɑɝɞɨ ɛɜɑɖɜɌɝəɌɫ ɘɑɞɌɠɚɜɌ ȰɪɍɟɌ: òȲɔɎɚɕ ɚɜɏɌəɔɓɘ ð ɩɞɚ ɚɐɟɤɑɎɗɑəəɌɫ 

ɎɚɐɌó. 

ȰɚɝɞɌɞɚɣəɚɑ ɛɚɝɞɟɛɗɑəɔɑ Ɏɚɐɧ Ɏ ɚɜɏɌəɔɓɘ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎ- 

əɧɡ ɟɝɗɚɎɔɕ ɓɐɚɜɚɎɚɏɚ ɚɍɜɌɓɌ ɒɔɓəɔ. ȮɚɐɌ ɖɌɖ ɍɧ òɝɘɌɓɧɎɌɑɞó ɝɟɝɞɌɎɧ, 

Ɏɧɛɚɗəɫɫ ɞɑɘ ɝɌɘɧɘ ɜɚɗɨ ɌɘɚɜɞɔɓɌɞɚɜɌ ɐɗɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ, Ɍ ɞɌɖɒɑ 

ɜɑɏɟɗɔɜɟɑɞ ɞɑɘɛɑɜɌɞɟɜɟ ɞɑɗɌ (ɞɑɜɘɚɜɑɏɟɗɫɢɔɫ) ɔ ɚɍɑɝɛɑɣɔɎɌɑɞ ɩɗɌɝɞɔɣ- 

əɚɝɞɨ ɖɚɒɔ. Ȼɚɞɜɑɍɗɑəɔɑ ɐɚɝɞɌɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɚɐɧ ð ɩɞɚ ɚɐɔə ɔɓ 

ɗɟɣɤɔɡ ɝɛɚɝɚɍɚɎ ɛɜɑɐɚɞɎɜɌɞɔɞɨ ɚɍɜɌɓɚɎɌəɔɑ ɖɌɘəɑɕ Ɏ ɛɚɣɖɌɡ. ȮɚɐɌ əɑ- 

ɚɍɡɚɐɔɘɌ ɐɗɫ əɚɜɘɌɗɨəɚɏɚ ɛɔɥɑɎɌɜɑəɔɫ. ȿɣɌɝɞɎɟɫ Ɏ ɚɍɘɑəɑ ɎɑɥɑɝɞɎ, 

ɎɚɐɌ ɟɘɑəɨɤɌɑɞ ɒɔɜɚɎɧɑ əɌɖɚɛɗɑəɔɫ ɔ ɝəɔɒɌɑɞ Ɏɑɝ. 

ȶɝɞɌɞɔ, ɘəɚɏɔɑ ɔɓ ɞɑɡ, ɖɞɚ ɡɚɣɑɞ ɛɚɡɟɐɑɞɨ, ɚɤɔɍɚɣəɚ ɝɣɔɞɌɪɞ, ɣɞɚ 

ɔɡ ɚɜɏɌəɔɓɘ ɟɐɑɜɒɔɎɌɑɞ Ɏɚɐɟ, ɔ ɝɞɌɜɌɪɞɝɫ ɖɌɖ ɘɚɒəɚ ɘɑəɨɤɑ ɑɑ ɛɔɞɨ. 

ȺɐəɌɖɚ ɎɚɐɌ ɫɎɗɫɑɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ ɘɚɣɑɏɚəəɧɘ ɝɜɑɐɝɞɎɚɘ, ɔ ɑɝɗɔ Ɏɧ 

ɐɑɕɝɞɎɔɞɑɗɨəɚ ɡɚɞɔɞɑ ɛɚɡɟɐɑɞɨ, ɞɚ ɝɌɘɧɕ ɗɟɣɤɔɕ ɝɛɚɝɚɍ ð ɛɔɞɨ ɍɚɗɨɤɑ 

Ɏɚɐɧ. ɉɞɚ ɛɚɓɎɚɗɔɞ ɝəɔɓɔɞɨ Ɍɛɛɑɞɔɞ, ɔ Ɏɧ ɝɘɚɒɑɞɑ ɗɑɏɖɚ ɚɞɖɌɓɧɎɌɞɨɝɫ 

ɚɞ ɞɫɒɑɗɚɕ, ɎɧɝɚɖɚɖɌɗɚɜɔɕəɚɕ ɛɔɥɔ ɔ ɛɜɔɐɑɜɒɔɎɌɞɨɝɫ ɐɔɑɞɧ. 

Ⱥɛɜɑɐɑɗɑəəɚɑ ɔ ɛɚɝɞɚɫəəɚɑ ɝɚɐɑɜɒɌəɔɑ Ɏɚɐɧ ð ɚɐəɚ ɔɓ əɑɚɍɡɚɐɔ- 

ɘɧɡ ɟɝɗɚɎɔɕ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɒɔɎɚɏɚ ɚɜɏɌəɔɓɘɌ. ȹɑɐɚɝɞɌɞɚɣəɚɑ ɛɚɞɜɑ- 

ɍɗɑəɔɑ Ɏɚɐɧ əɌɜɟɤɌɑɞ əɚɜɘɌɗɨəɟɪ ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɨ ɚɜɏɌəɔɓɘɌ: ɛɚ- 

ɫɎɗɫɑɞɝɫ ɟɝɞɌɗɚɝɞɨ, ɝəɔɒɌɑɞɝɫ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ, ɜɌɓɗɌɒɔɎɌɑɞɝɫ ɛɔɥɑ- 

ɎɌɜɑəɔɑ ɔ ɟɝɎɚɑəɔɑ ɛɔɥɔ, ɓɌɘɑɐɗɫɑɞɝɫ ɞɑɣɑəɔɑ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɕ, 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏɫɓɖɚɝɞɨ ɖɜɚɎɔ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɍɜɌɓɚɎɌəɔɪ ɞɜɚɘɍɚɎ, 

ɞɚɜɘɚɓɔɞɝɫ ɛɜɚɢɑɝɝ ɖɜɚɎɑɞɎɚɜɑəɔɫ. Ȼɚɝɖɚɗɨɖɟ ɘɚɓɏ əɌ 75 % ɝɚɝɞɚɔɞ 

ɔɓ Ɏɚɐɧ, ɐɌɒɑ əɑɍɚɗɨɤɚɑ ɑɏɚ ɚɍɑɓɎɚɒɔɎɌəɔɑ ɎɧɓɧɎɌɑɞ ɟ ɖɗɑɞɚɖ ɘɚɓɏɌ 

ɝɔɗɨəɑɕɤɔɕ ɝɞɜɑɝɝ. ȭɑɓ Ɏɚɐɧ əɑɎɚɓɘɚɒəɌ ɜɑɏɟɗɫɢɔɫ ɞɑɛɗɚɚɍɘɑəɌ ɚɜɏɌ- 

əɔɓɘɌ ɝ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɚɕ ɔ ɛɚɐɐɑɜɒɌəɔɑ ɛɚɝɞɚɫəəɚɕ ɞɑɘɛɑɜɌɞɟɜɧ 

ɞɑɗɌ. 

ȺɍɑɓɎɚɒɔɎɌəɔɑ, ɐɑɠɔɢɔɞ Ɏɚɐɧ Ɏ ɚɜɏɌəɔɓɘɑ ɖɜɌɕəɑ əɑɏɌɞɔɎəɚ Ɏɗɔɫ- 

ɑɞ əɌ Ɏɝɑ ɑɏɚ ɎɌɒəɑɕɤɔɑ ɠɟəɖɢɔɔ, ɚɝɗɌɍɗɫɫ ɑɏɚ ɔ ɐɑɗɌɫ ɟɫɓɎɔɘɧɘ ɐɗɫ 

ɍɚɗɑɓəɑɕ. Ɂɜɚəɔɣɑɝɖɚɑ ɒɑ ɚɍɑɓɎɚɒɔɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ 

ɛɜɔɣɔə ɘəɚɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɚɎɑɖɌ: Ɍɝɞɘɧ, Ɍɗɗɑɜɏɔɔ, ɏɔɛɑɜɞɚəɔɔ, 

ɔɓɍɧɞɚɣəɚɏɚ ɎɑɝɌ, əɑɖɚɞɚɜɧɡ ɛɝɔɡɚɠɔɓɔɣɑɝɖɔɡ ɔ ɩɘɚɢɔɚəɌɗɨəɧɡ ɛɜɚɍ- 

ɗɑɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɑɛɜɑɝɝɔɔ. 

Ȼɚɞɜɑɍəɚɝɞɨ Ɏ Ɏɚɐɑ ɓɌɎɔɝɔɞ ɚɞ ɡɌɜɌɖɞɑɜɌ ɛɔɞɌəɔɫ, ɞɜɟɐɚɎɚɕ ɐɑɫɞɑɗɨ- 

əɚɝɞɔ, ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ, ɖɟɗɨɞɟɜəɧɡ ɞɜɌɐɔɢɔɕ, ɎɚɓɜɌɝɞɌ, ɖɗɔɘɌɞɌ ɔ 

ɐɜɟɏɔɡ ɠɌɖɞɚɜɚɎ. ȾɌɖ, ɖ ɛɜɔɘɑɜɟ, ɛɚɞɜɑɍəɚɝɞɨ Ɏ Ɏɚɐɑ Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ, 
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ɛɜɚɒɔɎɌɪɥɑɏɚ Ɏ ɟɝɗɚɎɔɫɡ ɝɜɑɐəɑɕ ɖɗɔɘɌɞɔɣɑɝɖɚɕ ɛɚɗɚɝɧ, 2,5ð3 ɗɔɞɜɌ 

Ɏ ɝɟɞɖɔ. Ȯ ȽɄȬ əɚɜɘɚɕ ɝɣɔɞɌɑɞɝɫ 1 ɗɔɞɜ Ɏɚɐɧ əɌ 1000  ɖɔɗɚɖɌɗɚɜɔɕ ɜɌ- 

ɢɔɚəɌ ɛɔɞɌəɔɫ. 

ȽɛɑɢɔɌɗɔɝɞɧ-əɟɞɜɔɢɔɚɗɚɏɔɖɔ (əɟɞɜɔɢɔɚɗɚɏɔɫ ð əɌɟɖɌ ɚ ɛɔɞɌəɔɔ) 

ɛɚɐɝɣɔɞɌɗɔ, ɣɞɚ ɣɌɝɞɨ Ɏɚɐɧ (1,5ð2 ɗɔɞɜɌ) ɣɑɗɚɎɑɖ ɛɚɞɜɑɍɗɫɑɞ (ɔɗɔ ɐɚɗ- 

ɒɑə ɛɚɞɜɑɍɗɫɞɨ) ɝ ɛɔɥɑɕ ɔ əɌɛɔɞɖɌɘɔ, ɚɖɚɗɚ 3% (0,3  ɗɔɞɜɌ) Ɏɚɐɧ ɚɍɜɌ- 

ɓɟɑɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɝɌɘɚɘ ɚɜɏɌəɔɓɘɑ. ȺɝɞɌɗɨ- 

əɚɑ ɝɚɝɞɌɎɗɫɑɞ ɎɚɐɌ, ɛɚɝɞɟɛɌɪɥɌɫ Ɏ ɚɜɏɌəɔɓɘ Ɏ Ɏɔɐɑ ɞɎɑɜɐɚɕ ɔ Ɏɜɚɐɑ ɍɧ 

òɝɟɡɚɕó ɛɔɥɔ. ȹɚ ɐɌɒɑ òɝɟɡɌɫó ɛɔɥɌ əɌ 50ð60%  ɝɚɝɞɚɔɞ ɔɓ Ɏɚɐɧ. 

Ȼɚɞɜɑɍəɚɝɞɨ Ɏ Ɏɚɐɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ Ɏ ɝɜɑɐəɑɘ: 

Å əɌ 10% ɛɜɔ ɛɚɎɧɤɑəɔɔ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ əɌ ɖɌɒɐɧɕ ɏɜɌɐɟɝ Ɏɧɤɑ 

37  ÁȽ; 

Å ɛɜɔ ɠɔɓɔɣɑɝɖɚɕ ɜɌɍɚɞɑ ɝɜɑɐəɑɕ ɞɫɒɑɝɞɔ ð ɐɚ 4ð5 ɗɔɞɜɚɎ Ɏ ɐɑəɨ; 

Å ɛɜɔ ɞɫɒɑɗɚɕ ɠɔɓɔɣɑɝɖɚɕ ɜɌɍɚɞɑ əɌ ɚɞɖɜɧɞɚɘ Ɏɚɓɐɟɡɑ ð ɐɚ 6 ɗɔɞ- 

ɜɚɎ, Ɍ ɛɜɔ ɜɌɍɚɞɑ Ɏ ɏɚɜɫɣɔɡ ɢɑɡɌɡ ɘɚɒɑɞ ɟɎɑɗɔɣɔɎɌɞɨɝɫ ɔ ɐɚ 15  

ɗɔɞɜɚɎ. 

ȶ ɝɚɒɌɗɑəɔɪ, ɘəɚɏɔɑ ɗɪɐɔ, ɖɌɖ ɛɚɖɌɓɌɗɌ ɛɜɌɖɞɔɖɌ, ɎɧɛɔɎɌɪɞ ɗɔɤɨ 

ɚɐəɟ ɞɜɑɞɨ əɑɚɍɡɚɐɔɘɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɒɔɐɖɚɝɞɔ, Ɍ ɝɎɚɔ əɑɐɚɘɚɏɌəɔɫ əɔ- 

ɖɌɖ əɑ ɝɎɫɓɧɎɌɪɞ ɝ əɑɐɚɝɞɌɞɖɚɘ Ɏɚɐɧ. Ȯɚɚɍɥɑ-ɞɚ ɛɑɜɎɧɑ ɛɜɔɓəɌɖɔ ɚɍɑɓ- 

ɎɚɒɔɎɌəɔɫ ɚɜɏɌəɔɓɘɌ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɧ, ɞɚɗɨɖɚ əɑ Ɏɝɑ ɚɍɜɌɥɌɪɞ əɌ əɔɡ 

ɎəɔɘɌəɔɑ. ȾɌɖ, ɑɝɗɔ əɌɣɌɗɌ ɝɚɡəɟɞɨ ɔ ɤɑɗɟɤɔɞɨɝɫ ɖɚɒɌ, ɣɟɎɝɞɎɟɑɞɝɫ 

ɟɝɞɌɗɚɝɞɨ, ɛɚɫɎɔɗɌɝɨ Ɏɫɗɚɝɞɨ, ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, ɍɚɗɔ Ɏ 

ɝɛɔəɑ ɔ ɝɟɝɞɌɎɌɡ, ɛɚəɔɓɔɗɌɝɨ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ ð ɩɞɚ ɔ ɑɝɞɨ ɝɔɏəɌɗɧ 

SOS, ɖɚɞɚɜɧɑ ɛɚɐɌɑɞ ɚɜɏɌəɔɓɘ: əɑ ɡɎɌɞɌɑɞ Ɏɚɐɧ! 

Ⱥɏɜɚɘəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɓɐɚɜɚɎɚɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɣɑɗɚɎɑɣɑɝɖɚ- 

ɏɚ ɚɜɏɌəɔɓɘɌ ɔɘɑɑɞ ɖɌɣɑɝɞɎɚ ɛɚɝɞɟɛɌɪɥɑɕ Ɏ əɑɏɚ Ɏɚɐɧ. ȮɚɐɌ, ɖɚɞɚɜɟɪ 

ɛɚɞɜɑɍɗɫɑɞ ɣɑɗɚɎɑɖ, ɐɚɗɒəɌ ɍɧɞɨ ɣɔɝɞɚɕ. ȭɚɗɑɓəɔ, ɛɑɜɑɐɌɎɌɑɘɧɑ ɣɑɜɑɓ 

ɓɌɏɜɫɓəɑəəɟɪ Ɏɚɐɟ, ɟɡɟɐɤɌɪɞ ɓɐɚɜɚɎɨɑ ɔ əɑɜɑɐɖɚ ɛɜɔɎɚɐɫɞ ɖ ɔəɎɌɗɔɐəɚ- 

ɝɞɔ ɔ ɏɔɍɑɗɔ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɗɪɐɑɕ, ɚɝɚɍɑəəɚ ɐɑɞɑɕ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ 

ɘɑəɑɑ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ, ɚɍɧɣəɧɘ ɐɗɫ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ əɔɓɖɔɕ ɟɜɚɎɑəɨ 

ɗɔɣəɚɕ ɔ ɖɚɘɘɟəɌɗɨəɚɕ ɏɔɏɔɑəɧ. ȾɌɖɔɑ ɍɚɗɑɓəɔ, ɖɌɖ ɍɜɪɤəɚɕ ɞɔɠ, 

ɐɔɓɑəɞɑɜɔɫ, ɡɚɗɑɜɌ, Ɍəɖɔɗɚɝɞɚɘɚɓ, ɛɑɜɑɐɌɪɞɝɫ ɣɑɗɚɎɑɖɟ ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɓɌɏɜɫɓəɑəɔɫ ɎɚɐɚɔɝɞɚɣəɔɖɚɎ ɩɖɝɖɜɑɘɑəɞɌɘɔ, Ɏɧɐɑɗɫɑɘɧɘɔ 

ɔɓ ɚɜɏɌəɔɓɘɌ ɍɚɗɨəɧɡ. 

ȶɌɣɑɝɞɎɚ Ɏɚɐɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɌɖɒɑ əɌɗɔɣɔɑɘ Ɏ əɑɕ ɡɔɘɔɣɑɝɖɔɡ 

Ɏɖɗɪɣɑəɔɕ, ɖɚɞɚɜɧɑ ɜɌəɨɤɑ Ɏɝɑɡ ɚɍəɌɜɟɒɔɎɌɪɞ əɌɤɔ ɚɜɏɌəɧ ɣɟɎɝɞɎ: 

ɚɍɚəɫəɔɑ, ɓɜɑəɔɑ. ȾɌɖ, ɘɔɖɜɚɛɜɔɘɑɝɔ ɘɑɐɔ ɛɜɔɐɌɪɞ Ɏɚɐɑ əɑɖɚɞɚɜɟɪ 

ɘɟɞəɚɝɞɨ, ɒɑɗɑɓɌ ð ɖɜɌɝəɚɞɟ. 

ȶ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɓɌɏɜɫɓəɔɞɑɗɫɘ Ɏɚɐɧ (ɝɚɐɑɜɒɌəɔɑ 

ɖɚɘɛɚəɑəɞɚɎ ɛɜɑɎɧɤɌɑɞ əɚɜɘɌɞɔɎɧ) ɘɚɒəɚ ɚɞəɑɝɞɔ ɒɑɗɑɓɚ, ɝɟɗɨɠɔɐɧ, 

ɠɞɚɜɔɐɧ, ɝɚɗɔ ɖɌɗɨɢɔɫ ɔ ɘɌɏəɔɫ, ɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ ɔ ɐɜ. 

Ⱦɚɖɝɔɣəɚɝɞɨ ɎɧɤɑəɌɓɎɌəəɧɡ ɖɚɘɛɚəɑəɞɚɎ əɑ əɌɝɞɚɗɨɖɚ ɎɑɗɔɖɌ, ɣɞɚ- 

ɍɧ ɎɧɓɎɌɞɨ ɚɝɞɜɚɑ ɚɞɜɌɎɗɑəɔɑ, əɚ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ ɟɛɚɞɜɑɍɗɑəɔɔ Ɏɚɐɧ, 

ɝɚɐɑɜɒɌɥɑɕ ɟɛɚɘɫəɟɞɧɑ ɎɑɥɑɝɞɎɌ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ Ɏɧɤɑ əɚɜɘɌɞɔɎəɧɡ, 

ɘɚɒɑɞ ɜɌɓɎɔɞɨɝɫ ɡɜɚəɔɣɑɝɖɌɫ ɔəɞɚɖɝɔɖɌɢɔɫ, ɛɜɔɎɚɐɫɥɌɫ Ɏ ɔɞɚɏɑ ɖ ɞɚɕ 

ɔɗɔ ɔəɚɕ ɛɌɞɚɗɚɏɔɔ. 

ȴɝɝɗɑɐɚɎɌəɔɫ ɟɝɗɚɎɔɕ ɒɔɓəɔ ɔ ɛɔɞɌəɔɫ ɐɚɗɏɚɒɔɞɑɗɑɕ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɛɚɣɞɔ Ɏɝɑ ɚəɔ Ɏ ɛɜɚɐɚɗɒɑəɔɔ ɒɔɓəɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɣɔɝɞɟɪ, ɘɫɏɖɟɪ, 
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ɘɌɗɚɘɔəɑɜɌɗɔɓɚɎɌəəɟɪ Ɏɚɐɟ. ȾɌɖ, ɒɔɞɑɗɔ ɏɚɜəɧɡ ɜɌɕɚəɚɎ ɛɚɗɨɓɚɎɌɗɔɝɨ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɗɑɐəɔɖɚɎɚɕ, ɞɌɗɚɕ, ɘɫɏɖɚɕ Ɏɚɐɚɕ. Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɔ- 

ɞɨɑɎɚɕ Ɏɚɐɧ, əɌɛɜɔɘɑɜ, Ɏ ɋɛɚəɔɔ ɫɎɗɫɑɞɝɫ ɑɑ əɑɍɚɗɨɤɌɫ ɚɍɥɌɫ ɘɔəɑɜɌ- 

ɗɔɓɌɢɔɫ ɔ əɔɓɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɖɌɗɨɢɔɫ (ɐɚ 15 ɘɏ/ɐɘ3). ɉɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, 

ɣɞɚ ɋɛɚəɝɖɔɑ ɚɝɞɜɚɎɌ ɚɍɜɌɓɚɎɌɗɔɝɨ ɔɓ ɘɌɏɘɌɞɔɣɑɝɖɔɡ ɛɚɜɚɐ. Ȼɜɚɐɚɗɒɔ- 

ɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɫɛɚəɢɑɎ ð əɌɔɍɚɗɑɑ ɎɧɝɚɖɌɫ əɌ ɛɗɌəɑɞɑ. ɉɞɔ ɠɌɖɞɧ ɑɥɑ 

ɜɌɓ ɛɚɐɞɎɑɜɒɐɌɪɞ ɞɚ, ɣɞɚ ɚɐɔə ɔɓ ɠɌɖɞɚɜɚɎ ɐɚɗɏɚɒɔɞɑɗɨɝɞɎɌ ð ɝɚɝɞɌɎ ɔ 

ɖɌɣɑɝɞɎɚ Ɏɚɐɧ. 

Ȯ ɝɛɔɝɖɑ ɐɌəəɧɡ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ (ȮȺȺȳ) 

ɚ ɝɜɑɐəɑɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ Ɏɑɜɡəɔɑ ɝɞɜɚɖɔ ɓɌəɔɘɌɪɞ ɝɞɜɌəɧ 

ɐɎɟɡ ɞɔɛɚɎ: ɞɑ, Ɏ ɖɚɞɚɜɧɡ ɝɗɚɒɔɗɔɝɨ ɍɗɌɏɚɛɜɔɫɞəɧɑ ɛɚ ɖɌɣɑɝɞɎɟ Ɏɚɐɧ 

ɛɜɔɜɚɐəɧɑ ɟɝɗɚɎɔɫ ð ɑɝɞɨ Ɏ ɐɚɝɞɌɞɚɣəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɛɜɔɜɚɐəɌɫ ɣɔɝɞɌɫ 

ɘɌɗɚɘɔəɑɜɌɗɔɓɚɎɌəəɌɫ ɎɚɐɌ, ɔ ɝɞɜɌəɧ, ɏɐɑ əɑɞ ɛɜɔɜɚɐəɚɕ ɘɌɗɚɘɔəɑ- 

ɜɌɗɔɓɚɎɌəəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, əɚ ɏɚɝɟɐɌɜɝɞɎɚɘ ɟɝɞɌəɚɎɗɑəɧ ɒɑɝɞɖɔɑ 

ɝɞɌəɐɌɜɞɧ əɌ ɛɔɞɨɑɎɟɪ Ɏɚɐɟ (ɝ ɖɚəɞɜɚɗɑɘ, ɖɌɖ Ɏ ȽɄȬ ɔ Ɏ ɜɫɐɑ ɐɜɟɏɔɡ 

ɝɞɜɌə, ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɛɚ 87  ɛɚɖɌɓɌɞɑɗɫɘ), ɖɚɞɚɜɧɑ ɝɚɍɗɪɐɌɪɞ ɔɡ, ɔɝ- 

ɛɚɗɨɓɟɫ ɝɚɎɜɑɘɑəəɧɑ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɑ ɞɑɡəɚɗɚɏɔɔ ɔ ɚɍɚɜɟɐɚɎɌəɔɑ 

ɐɗɫ ɚɣɔɝɞɖɔ Ɏɚɐɧ. Ƚɗɑɐɟɑɞ ɐɚɍɌɎɔɞɨ, ɣɞɚ ɚɞɗɔɣəɧɘɔ ɖɌɣɑɝɞɎɑəəɧɘɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɚɍɗɌɐɌɪɞ ɌɜɞɑɓɔɌəɝɖɔɑ Ɏɚɐɧ Ɋɜɝɖɚɏɚ ɔ ȽɑɘɌəɝɖɚɏɚ 

ɏɚɜɔɓɚəɞɚɎ, ɖɚɞɚɜɧɑ ɚɍɜɌɓɚɎɌɗɔɝɨ ɝɚɞəɔ ɘɔɗɗɔɚəɚɎ ɗɑɞ ɞɚɘɟ əɌɓɌɐ əɌ 

ɏɗɟɍɔəɑ ɍɚɗɑɑ 220  ɘɑɞɜɚɎ ɔ ɝɍɑɜɑɏɗɔ ɝɎɚɪ ɛɜɔɜɚɐəɟɪ ɠɚɜɘɟɗɟ ɔ ɡɔɘɔ- 

ɣɑɝɖɔɕ ɝɚɝɞɌɎ, ɚɞɎɑɣɌɪɥɔɕ ɘɑɒɐɟəɌɜɚɐəɧɘ ɝɞɌəɐɌɜɞɌɘ əɌ ɛɔɞɨɑɎɟɪ 

Ɏɚɐɟ. 

ȴ əɌɖɚəɑɢ, ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɜɔɝɟɞɝɞɎɔɑ ɞɚɖɝɔɣəɧɡ ɔəɏɜɑɐɔ- 

ɑəɞɚɎ Ɏ Ɏɚɐɑ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ əɑ ɞɚɗɨɖɚ ɛɜɔ ɛɚɏɗɚɥɑəɔɔ Ɏɚɐɧ Ɏəɟɞɜɨ, 

əɚ ɔ ɛɜɔ ɎɝɌɝɧɎɌəɔɔ ɣɑɜɑɓ ɖɚɒɟ Ɏ ɛɜɚɢɑɝɝɑ ɏɔɏɔɑəɔɣɑɝɖɔɡ ɔɗɔ ɚɓɐɚɜɚ- 

Ɏɔɞɑɗɨəɧɡ ɛɜɚɢɑɐɟɜ. 
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1.4.  ǖǔǑǢ ǈǔǪȁ ǈ ǕǖǔǎǍǈǔǪǷǘǈǋǓǓǔǏ 

ǪǋȅǘǋǑǢǓǔǷǘǎ 
 

 
ʍʦʪʷ ʚ ʤʠʨʝ ʥʝʪ ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʙ  rʩʣʘʙʝʝ ʠ ʥʝʞʥʝʝ ʚʦʜʳ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʨʘʟ- 

ʨʫʰʠʪʴ ʩʘʤʳʡ ʪʚʝʨʜʳʡ ʧʨʝʜʤʝʪ. 

ȷɌɚ-ɂɓɧ 
 
 

Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɚɞɜɑɍɔɞɑɗɑɕ Ɏɚɐɧ ɫɎɗɫɑɞɝɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ. 

Ȯ ɜɌɓəɧɡ ɝɞɜɌəɌɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɜɚɎəɫ ɔɡ ɛɜɚɘɧɤɗɑəəɚɏɚ ɜɌɓɎɔɞɔɫ 

Ɏ ɛɜɚɘɧɤɗɑəəɚ-ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɚɞ 10 ɐɚ 

60%  Ɏɚɐɧ ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɑɑ ɛɚɞɜɑɍɗɑəɔɫ. 

ȹɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɐɗɫ 

ɛɚɗɟɣɑəɔɫ ɏɚɜɫɣɑɕ ɔɗɔ ɛɑɜɑɏɜɑɞɚɕ Ɏɚɐɧ ɔ Ɏɚɐɫəɚɏɚ ɛɌɜɌ (Ɏ ɞɑɛɗɚɩəɑɜ- 

ɏɑɞɔɖɑ) ɔ ɐɗɫ ɚɡɗɌɒɐɑəɔɫ ɜɌɓɗɔɣəɧɡ ɌɏɜɑɏɌɞɚɎ Ɏ ɡɔɘɔɣɑɝɖɚɕ, ɘɑɞɌɗ- 

ɗɟɜɏɔɣɑɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, Ɏ ɘɌɤɔəɚɝɞɜɚɑəɔɔ ɔ ɞ.ɐ. ȴ ɗɔɤɨ ~ 20%  

Ɏɚɐɧ ɔɝɛɚɗɨɓɟɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɞɑɡəɚɗɚɏɔɔ ɛɜɔɏɚɞɚɎɗɑəɔɫ ɛɜɚ- 

ɐɟɖɢɔɔ (ɎɧɛɑɣɖɌ ɡɗɑɍɌ, ɛɜɚɔɓɎɚɐɝɞɎɚ ɝɌɡɌɜɌ, əɌɛɔɞɖɚɎ, ɒɔɐɖɔɡ ɘɚɪɥɔɡ 

ɝɜɑɐɝɞɎ ɔ ɞ.ɛ.) 

ȽɟɥɑɝɞɎɟɑɞ ɞɜɔ ɚɝəɚɎəɧɡ ɎɔɐɌ ɛɚɞɜɑɍɗɑəɔɫ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ əɌ 

ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɫɡ: 

1.  Ⱥɞ 70 ɐɚ 90% Ɏɚɐɧ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɡɗɌɐɚɌɏɑəɞɌ ɔɗɔ ɞɑ- 

ɛɗɚəɚɝɔɞɑɗɫ Ɏ ɞɑɛɗɚɚɍɘɑəəɧɡ ɌɛɛɌɜɌɞɌɡ ɔɗɔ ɐɗɫ ɓɌɥɔɞɧ ɚɞɐɑɗɨəɧɡ 

ɩɗɑɘɑəɞɚɎ ɟɝɞɌəɚɎɚɖ ɚɞ ɣɜɑɓɘɑɜəɚɏɚ əɌɏɜɑɎɌ. ɉɞɌ ɎɚɐɌ ɔɓɘɑəɫɑɞ ɝɎɚɪ 

ɞɑɘɛɑɜɌɞɟɜɟ, əɚ əɑ ɓɌɏɜɫɓəɫɑɞɝɫ. 

2.  Ⱥɞ 5 ɐɚ 17% ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɚɣɔɝɞɖɔ ɛɜɚ- 

ɐɟɖɢɔɔ ɔɗɔ ɝɧɜɨɫ ɚɞ ɛɜɔɘɑɝɑɕ, Ɍ ɞɌɖɒɑ Ɏ ɖɌɣɑɝɞɎɑ ɞɜɌəɝɛɚɜɞɔɜɟɪɥɑɕ 

ɝɜɑɐɧ. ɉɞɌ ɎɚɐɌ ɓɌɏɜɫɓəɫɑɞɝɫ ɔ əɌɏɜɑɎɌɑɞɝɫ, ɑɝɗɔ ɘɌɞɑɜɔɌɗɧ, ɝ ɖɚɞɚɜɧɘɔ 

ɚəɌ ɖɚəɞɌɖɞɔɜɟɑɞ, ɔɘɑɪɞ ɛɚɎɧɤɑəəɟɪ ɞɑɘɛɑɜɌɞɟɜɟ. 

3.  Ⱥɞ 10 ɐɚ 20%  ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ ɞɑɜɫɑɞɝɫ ɓɌ ɝɣɑɞ ɔɝɛɌɜɑəɔɫ ɔɗɔ 

Ɏɡɚɐɔɞ Ɏ ɝɚɝɞɌɎ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ. 

Ⱥɝɚɍɚɑ ɘɑɝɞɚ ɝɜɑɐɔ ɖɜɟɛəɧɡ ɛɚɞɜɑɍɔɞɑɗɑɕ Ɏɚɐɧ ɓɌəɔɘɌɑɞ ɡɔɘɔɣɑ- 

ɝɖɌɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ. ȹɌ ɜɫɐɑ ɡɔɘɔɣɑɝɖɔɡ ɛɜɑɐɛɜɔɫɞɔɕ ɛɚɞɜɑɍɗɑəɔɑ 

Ɏɚɐɧ ɛɜɑɎɧɤɌɑɞ 1 ɘɗə ɘ3 Ɏ ɝɟɞɖɔ. ȹɌɛɜɔɘɑɜ, ɓɌɎɚɐ ɖɌɛɜɚəɚɎɧɡ Ɏɚɗɚɖɚə 

ɜɌɝɡɚɐɟɑɞ ɞɌɖɚɑ ɒɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ, ɖɌɖ ɔ ɏɚɜɚɐ ɝ əɌɝɑɗɑəɔɑɘ 400  ɞɧɝ. 

ɣɑɗɚɎɑɖ. ȻɜɑɎɜɌɥɑəɔɑ Ɏɚɐɧ Ɏ ɚɐɔə ɔɓ ɎɌɒəɑɕɤɔɡ ɩɗɑɘɑəɞɚɎ ɡɔɘɔɣɑ- 

ɝɖɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ ɚɍɦɫɝəɫɑɞɝɫ əɌɗɔɣɔɑɘ ɟ Ɏɚɐɧ ɖɚɘɛɗɑɖɝɌ ɢɑəəɧɡ 

ɝɎɚɕɝɞɎ (ɎɧɝɚɖɌɫ ɞɑɛɗɚɑɘɖɚɝɞɨ, ɘɌɗɌɫ Ɏɫɓɖɚɝɞɨ, əɔɓɖɌɫ ɞɑɘɛɑɜɌɞɟɜɌ 

ɖɔɛɑəɔɫ), ɐɚɝɞɟɛəɚɝɞɨɪ (ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɚɐɧ əɌ ȳɑɘɗɑ ɝɚɝɞɌɎɗɫɑɞ 

1,386 10 18  ɘ3) ɔ ɚɞəɚɝɔɞɑɗɨəɚɕ ɐɑɤɑɎɔɓəɚɕ (ɓɌɞɜɌɞɧ ɔɝɖɗɪɣɔɞɑɗɨəɚ 

əɌ ɔɓɎɗɑɣɑəɔɑ ɔ ɚɣɔɝɞɖɟ), əɑɞɚɖɝɔɣəɚɝɞɨɪ, ɟɐɚɍɝɞɎɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

Ɏ ɛɜɚɔɓɎɚɐɝɞɎɑ ɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɑ. 

Ȯ ɡɔɘɔɣɑɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɎɚɐɌ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɝɗɑɐɟɪɥɔɡ əɌ- 

ɛɜɌɎɗɑəɔɫɡ: Ɏ ɖɌɣɑɝɞɎɑ ɜɌɝɞɎɚɜɔɞɑɗɫ ɞɎɑɜɐɧɡ, ɒɔɐɖɔɡ ɔ ɏɌɓɚɚɍɜɌɓəɧɡ 
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ɎɑɥɑɝɞɎ; ɖɌɖ ɛɜɚɘɧɎəɌɫ ɒɔɐɖɚɝɞɨ ɐɗɫ ɏɌɓɚɎ; ɖɌɖ ɩɖɝɞɜɌɏɑəɞ ɔ Ɍɍɝɚɜɍɑəɞ 

ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ; ɖɌɖ ɔ Ɏɚ ɘəɚɏɔɡ ɐɜɟɏɔɡ ɛɜɚɔɓɎɚɐɝɞɎɌɡ ð Ɏ ɖɌɣɑɝɞɎɑ 

ɞɑɛɗɚəɚɝɔɞɑɗɫ (Ɏ Ɏɔɐɑ ɏɚɜɫɣɑɕ Ɏɚɐɧ ɔ ɛɌɜɌ) ɔ ɡɗɌɐɚɌɏɑəɞɌ; Ɏ ɖɌɣɑɝɞɎɑ 

ɝɧɜɨɫ ɔ ɜɑɌɏɑəɞɚɎ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɜɌɓɗɔɣəɚɕ ɡɔɘɔɣɑɝɖɚɕ ɛɜɚɐɟɖɢɔɔ 

(ɎɚɐɚɜɚɐɌ, ɝɑɜəɚɕ, Ɍɓɚɞəɚɕ, ɠɚɝɠɚɜəɚɕ, ɝɚɗɫəɚɕ, ɛɗɌɎɔɖɚɎɚɕ, ɚɜɏɌəɔ- 

ɣɑɝɖɔɡ ɖɔɝɗɚɞ, ɥɑɗɚɣɑɕ, ɌɢɑɞɔɗɑəɌ ɔ ɐɜ.). 

ȶɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɛɜɚɘɧɤɗɑə- 

əɚɝɞɔ, ɝɞɜɚɏɚ ɔɗɔ ɘɑəɑɑ ɝɞɜɚɏɚ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɑɐəɌɓəɌɣɑəɔɫ ɑɑ ɔɗɔ 

ɞɔɛɌ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɜɑɏɗɌɘɑəɞɔɜɟɑɞɝɫ ɛɚ ɒɑɝɞɖɚɝɞɔ, ɝɚɗɑɝɚɐɑɜɒɌəɔɪ, 

ɜȹ, ɚɖɔɝɗɫɑɘɚɝɞɔ, ɛɜɚɓɜɌɣəɚɝɞɔ, ɢɎɑɞɟ ɔ ɐɜ. 

ȼɌɝɣɑɞəɌɫ ɛɚɞɜɑɍəɚɝɞɨ ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɑɐɛɜɔɫɞɔɫ Ɏ ɞɑɡəɔɣɑɝɖɚɕ 

Ɏɚɐɑ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɘɑɜɑ ɓɌɎɔɝɔɞ ɚɞ ɞɔɛɌ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ 

ɔ ɛɜɔəɫɞɚɕ ɝɡɑɘɧ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. Ȼɚɗɟɣɑəəɧɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɚɍɜɌɍɚɞɖɔ ɔ ɚɝɜɑɐəɑəɔɫ ɐɌəəɧɑ ɚ ɎɑɗɔɣɔəɌɡ ɟɐɑɗɨəɧɡ ɜɌɝɡɚɐɚɎ Ɏɚɐɧ 

ɞɚɕ ɔɗɔ ɔəɚɕ ɚɞɜɌɝɗɨɪ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗ. 1.33.  

ȿɖɌɓɌəəɧɑ ɜɌɝɡɚɐɧ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ ɔɘɑɪɞ ɝɟɥɑɝɞɎɑəəɧɕ ɜɌɓɍɜɚɝ, 

ɛɚɝɖɚɗɨɖɟ əɑ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɟɣɔɞɧɎɌɪɞ ɝɛɑɢɔɠɔɖɟ ɖɌɒɐɚɏɚ ɖɚəɖɜɑɞəɚɏɚ 

ɛɜɑɐɛɜɔɫɞɔɫ, ɑɏɚ ɟɝɞɌɜɑɗɚɝɞɨ ɔɗɔ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɑ ɝɚɎɑɜɤɑəɝɞɎɚ, əɌ- 

ɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ Ɏɚɐɚɚɍɚɜɚɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɜ. Ȼɚɩɞɚɘɟ ɚəɔ ɘɚɏɟɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɞɚɗɨɖɚ Ɏ ɚɜɔɑəɞɔɜɚɎɚɣəɚɘ ɛɗɌəɑ. 
 
 
 
ǘǦǧǱǮǼǦ 1.33.  ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʨʘʟʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

 

ʈʩʧʥʴʱʤʞʦʦʧʞ ʨʩʞʝʨʩʡʸʫʡʞ  
ɾʝʡʦʡʯʙ ʡʠʥʞʩʞʦʡʸ 
ʜʧʫʧʛʧʢ ʨʩʧʝʬʣʯʡʡ

 

ʌʝʞʤʵʦʴʢ ʩʙʪʮʧʝ 
ʛʧʝʴ, ʥ3 

 

 
ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ 

1 ʪ ʩʪʘʣʠ 30ï245 

1 ʪ ʯʫʛʫʥʘ 40ï270 

ʊʨʫʙʦʧʨʦʢʘʪʥʳʡ ʟʘʚʦʜ 1 ʪ ʪʨʫʙ 7ï130 

ɿʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʤʤʠʘʢʘ 1 ʪ ʘʤʤʠʘʢʘ 1000ï1500 

ɿʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ 1 ʪ ʢʠʩʣʦʪʳ 180ï200 

ɿʘʚʦʜ ʧʦ ʚʳʧʣʘʚʢʝ ʤʝʜʠ 1 ʪ ʤʝʜʠ 180ï310 

ɿʘʚʦʜ ʧʦ ʚʳʧʣʘʚʢʝ ʩʚʠʥʮʘ 1 ʪ ʩʚʠʥʮʘ 170ï180 

ʉʦʜʦʚʳʡ ʟʘʚʦʜ 1 ʪ ʩʦʜʳ 95ï115 

ʎʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʳʡ ʢʦʤʙʠʥʘʪ 1 ʪ ʧʨʦʜʫʢʪʘ 320ï1300 

ʄʝʭʦʚʘʷ ʬʘʙʨʠʢʘ 1 ʪʳʩʷʯʘ ʰʢʫʨ ʦʚʯʠʥʳ 208ï289 

ɺʘʣʷʣʴʥʦ-ʚʦʡʣʦʯʥʘʷ ʬʘʙʨʠʢʘ 1 ʪ ʠʟʜʝʣʠʡ 40ï96 

ʃʴʥʦʢʦʤʙʠʥʘʪ 1 ʪ ʪʢʘʥʠ 190ï350 

ʇʨʷʞʝʢʨʘʩʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʪ ʧʨʷʞʠ 150ï300 

ʇʨʷʜʠʣʴʥʘʷ ʬʘʙʨʠʢʘ 1 ʪ ʧʨʷʞʠ 60ï210 

ʉʠʪʮʝʥʘʙʠʚʥʘʷ ʬʘʙʨʠʢʘ 1 ʪ ʠʟʜʝʣʠʡ 200ï250 

ʂʣʝʝʚʘʨʦʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʪ ʧʨʦʜʫʢʮʠʠ 120ï400 

ʅʝʬʪʝʭʠʤʠʯʝʩʢʠʡ ʟʘʚʦʜ 1 ʪ ʥʝʬʪʠ 0,12ï22 

ɿʘʚʦʜ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ 1 ʪ ʚʦʣʦʢʥʘ ʜʦ 1000 

ɿʘʚʦʜ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ 1500ï1600 

ʊʝʧʣʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 1000 ʢɺʪ/ʯʘʩ ʜʦ 6 (ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ) 
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Ȼɚ ɩɖɚəɚɘɔɣɑɝɖɔɘ ɝɚɚɍɜɌɒɑəɔɫɘ, ɛɚ ɩɖɚɗɚɏɔɣɑɝɖɔɘ ɞɜɑɍɚɎɌəɔɫɘ, 

Ɍ ɞɌɖɒɑ ɔɓ-ɓɌ ɚɏɜɌəɔɣɑəəɚɝɞɔ ɓɌɛɌɝɚɎ Ɏɚɐɧ Ɏ ɛɜɔɜɚɐəɧɡ ɔɝɞɚɣəɔɖɌɡ əɌ 

ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɫɡ ɛɚɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɝɚɚɜɟɒɑəɔɔ 

ɚɍɚɜɚɞəɧɡ ɝɔɝɞɑɘ ɞɑɡəɔɣɑɝɖɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɎɚɐɌ ɘɚɒɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɘəɚɏɚɖɜɌɞəɚ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑəɔɫ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɛɜɚɢɑɝɝɑ ɑɑ ɔɝɛɚɗɨɓɚɎɌ- 

əɔɫ ɚɍɚɜɚɞəɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ ɛɚɐɜɌɓɐɑɗɫɑɞɝɫ əɌ ɝɗɑɐɟɪɥɔɑ ɏɜɟɛɛɧ: 

1.  òɃɔɝɞɧɑ ɢɔɖɗɧó ð ɐɗɫ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɚɗɨɖɚ 

əɌɏɜɑɎɌɑɞɝɫ (ɛɑɜɑɐ ɎɚɓɎɜɌɞɚɘ ɚɡɗɌɒɐɌɑɞɝɫ Ɏ ɏɜɌɐɔɜəɫɡ, ɍɌɝɝɑɕəɌɡ ɔ 

ɞ.ɛ.). 

2.  òȯɜɫɓəɧɑ ɢɔɖɗɧó ð ɐɗɫ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɞɚɗɨɖɚ ɓɌɏɜɫɓəɫɑɞɝɫ (ɛɑɜɑɐ 

ɎɚɓɎɜɌɞɚɘ ɚɣɔɥɌɑɞɝɫ Ɏ ɝɛɑɢɔɌɗɨəɧɡ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɫɡ). 

3.  òȽɘɑɤɌəəɧɑ ɢɔɖɗɧó ð ɐɗɫ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɐəɚ- 

Ɏɜɑɘɑəəɚ ɔ əɌɏɜɑɎɌɑɞɝɫ, ɔ ɓɌɏɜɫɓəɫɑɞɝɫ. 

Ȱɗɫ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ ɛɑɜɎɚɕ ɏɜɟɛɛɧ ɞɑɡəɔɣɑɝɖɌɫ ɎɚɐɌ 

ɜɑɏɗɌɘɑəɞɔɜɟɑɞɝɫ ɛɚ ɛɜɑɐɑɗɨəɚɕ ɞɑɘɛɑɜɌɞɟɜɑ; ɚɛɞɔɘɌɗɨəɌɫ ɞɑɘɛɑɜɌ- 

ɞɟɜɌ 15ð20  ÁȽ. Ȯ ɝɔɝɞɑɘɌɡ ɚɍɚɜɚɞəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɖɌɜɍɚəɌɞəɌɫ ɒɑɝɞ- 

ɖɚɝɞɨ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɖɌɖ ɡɗɌɐɚəɚɝɔɞɑɗɨ, əɑ ɐɚɗɒəɌ ɛɜɑɎɧɤɌɞɨ 2,8ð 

3,0  ɘɏ-ɩɖɎ/ɐɘ3, Ɍ ɐɚɛɟɝɞɔɘɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɎɓɎɑɝɔ (ɛɜɔəɔɘɌɑɞɝɫ Ɏ ɓɌ- 

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ Ɏɚɐɧ Ɏ ɚɡɗɌɒɐɌɪɥɔɡ ɟɝɞɜɚɕɝɞɎɌɡ) 

50ð100  ɘɏ/ɐɘ3. ȽɟɗɨɠɌɞɚɎ əɑ ɐɚɗɒəɚ ɍɧɞɨ ɍɚɗɨɤɑ 40,  ɝɑɜɚɎɚɐɚɜɚɐɌ 0,5,  

ɘɌɝɑɗ 1ð2,  ɖɔɝɗɚɜɚɐɌ 4ð6,  ɝɟɡɚɏɚ ɚɝɞɌɞɖɌ 1000  (ɘɏ/ɖɏ), ɘɏ/ɐɘ3. 

ȮɚɐɌ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɐɗɫ ɚɞɘɧɎɌəɔɫ ɔ ɏɔɐɜɚɞɜɌəɝɛɚɜɞɔɜɚɎɌəɔɫ ɘɌɞɑ- 

ɜɔɌɗɚɎ, ɚɝɎɚɍɚɒɐɌɑɞɝɫ ɞɚɗɨɖɚ ɚɞ ɏɜɟɍɚɐɔɝɛɑɜɝəɚɕ ɎɓɎɑɝɔ (ɛɚɞɜɑɍɔɞɑɗɔ 

Ɏɞɚɜɚɕ ɏɜɟɛɛɧ). 

Ȱɗɫ ɛɚɞɜɑɍɔɞɑɗɑɕ ɞɜɑɞɨɑɕ ɏɜɟɛɛɧ ɚɍɚɜɚɞəɌɫ ɎɚɐɌ ɐɚɗɒəɌ ɡɔɘɔɣɑɝɖɔ 

ɚɣɔɥɌɞɨɝɫ ɔ ɚɍɥɌɫ ɑɑ ɘɔəɑɜɌɗɔɓɌɢɔɫ (ɝɚɐɑɜɒɌəɔɑ ɝɚɗɑɕ) əɑ ɐɚɗɒəɌ 

ɛɜɑɎɧɤɌɞɨ 100ð2000  ɘɏ/ɖɏ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɌɎɗɑəɔɫ ɎɧɜɌɍɌɞɧɎɌɑɘɚɏɚ 

ɛɌɜɌ. 

ȭɚɗɨɤɔəɝɞɎɚ ɛɚɞɜɑɍɔɞɑɗɑɕ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ (ɖɜɚɘɑ ɛɜɑɐɛɜɔɫɞɔɕ 

ɛɔɥɑɎɚɕ, ɠɌɜɘɌɢɑɎɞɔɣɑɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɛɜɚɔɓɎɚɐɝɞɎ ɚɝɚɍɚ ɣɔɝ- 

ɞɚɕ ɛɜɚɐɟɖɢɔɔ ɔ ɐɜ.) əɑ ɛɜɑɐɦɫɎɗɫɪɞ ɚɝɚɍɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɑɑ ɢɎɑɞɟ, 

ɓɌɛɌɡɟ, ɛɜɔɎɖɟɝɟ, ɝɚɐɑɜɒɌəɔɪ ɍɌɖɞɑɜɔɕ. 

Ȯɚɐɚɚɍɚɜɚɞəɧɑ ɢɔɖɗɧ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɫɎɗɫɪɞɝɫ ɎɌɒəɧɘ ɠɌɖ- 

ɞɚɜɚɘ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. Ȯ ɩɞɔɡ ɢɔɖɗɌɡ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɘəɚɏɚɖɜɌɞəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ ɍɑɓ ɝɍɜɚɝɌ ɓɌɏɜɫɓəɑə- 

əɧɡ ɝɞɚɖɚɎ Ɏ Ɏɚɐɚɑɘɧ, Ɍ ɛɚɞɜɑɍɗɑəɔɑ ɝɎɑɒɑɕ Ɏɚɐɧ ɐɗɫ ɑɑ Ɏɚɝɛɚɗəɑəɔɫ 

ɚɏɜɌəɔɣɑəɚ ɞɚɗɨɖɚ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɑɎɜɌɥɑəɔɫɘɔ ɔ ɑɝɞɑɝɞɎɑəəɧɘɔ 

ɛɚɞɑɜɫɘɔ. Ȯ ɟɝɗɚɎɔɫɡ ɚɏɜɌəɔɣɑəəɚɝɞɔ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ ɚɍɚɜɚɞəɧɑ 

ɔ ɛɚɎɞɚɜəɧɑ ɝɔɝɞɑɘɧ ɎɚɐɚɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɫɎɗɫɪɞɝɫ 

ɎɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɘəɚɏɚɖɜɌɞəɚɕ ɩɖɚəɚɘɔɔ Ɏɚɐɧ. 

Ȯɚɐɚɚɍɚɜɚɞəɧɑ ɢɔɖɗɧ ɘɚɏɟɞ ɛɜɔəɚɝɔɞɨ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɩɖɚəɚɘɔ- 

ɣɑɝɖɔɕ ɩɠɠɑɖɞ: əɌɛɜɔɘɑɜ, ɚɍɚɜɚɞəɌɫ ɝɔɝɞɑɘɌ ɞɑɛɗɚɎɧɡ ɩɗɑɖɞɜɚɝɞɌəɢɔɕ 

ɘɚɒɑɞ ɝəɌɍɒɌɞɨ ɞɑɛɗɚɘ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɞɑɛɗɔɢɧ əɌ ɛɜɚɞɫɒɑəɔɔ 

Ɏɝɑɏɚ ɏɚɐɌ. 

ȴɝɞɚɣəɔɖɚɘ ɩɖɚəɚɘɔɔ Ɏɚɐɧ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɛɑɜɑɡɚɐ 

əɌ ɍɚɗɑɑ ɛɜɚɏɜɑɝɝɔɎəɧɑ ɞɑɡəɚɗɚɏɔɔ ɛɜɚɔɓɎɚɐɝɞɎɌ: ɝ ɛɜɔɘɑəɑəɔɑɘ ɏɌɓɚ- 

Ɏɚɓɐɟɤəɧɡ ɝɔɝɞɑɘ ɚɡɗɌɒɐɑəɔɫ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɝɜɑɐ, ɝ Ɏəɑɐɜɑəɔɑɘ ɍɑɓ- 
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Ɏɚɐəɧɡ ɝɔɝɞɑɘ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɝ ɓɌɘɑəɚɕ Ɏɚɐɫəɚɏɚ ɚɡɗɌɒɐɑəɔɫ əɌ ɘɌɝɗɚ- 

ɩɘɟɗɨɝɔɚəəɚɑ. ȹɌɛɜɔɘɑɜ, ɛɜɔ Ɏəɑɐɜɑəɔɔ əɌ əɑɠɞɑɡɔɘɔɣɑɝɖɚɘ ɛɜɚɔɓ- 

ɎɚɐɝɞɎɑ ɝɔɝɞɑɘ Ɏɚɓɐɟɤəɚɏɚ ɚɡɗɌɒɐɑəɔɫ ɚɍɚɜɟɐɚɎɌəɔɫ ɜɌɝɡɚɐ Ɏɚɐɧ ɔɓ 

ɜɌɝɣɑɞɌ əɌ 1 ɞ əɑɠɞɔ ɝɚɖɜɌɥɌɑɞɝɫ ɝ 18ð22  ɐɚ 0,12  ɘ3. 

ȮɌɒəɚɕ ɓɌɐɌɣɑɕ ɫɎɗɫɑɞɝɫ ɔ ɝɚɖɜɌɥɑəɔɑ (ɔɗɔ ɛɜɑɖɜɌɥɑəɔɑ) ɛɚɞɜɑɍ- 

ɗɑəɔɫ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɎɚɐɚɛɜɚɎɚɐəɚɕ Ɏɚɐɧ ɛɔɞɨɑɎɧɡ ɖɚəɐɔɢɔɕ. Ȱɗɫ 

ɩɞɚɏɚ əɑɚɍɡɚɐɔɘɚ Ɏɝɑɘɑɜəɚ ɜɌɝɤɔɜɫɞɨ ɝɑɞɔ ɞɑɡəɔɣɑɝɖɔɡ ɎɚɐɚɛɜɚɎɚɐɚɎ, 

ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɓɔɞ ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɛɚɞɜɑɍɗɫɑɘɚɕ ɛɜɚɘɧɤɗɑəəɚ- 

ɝɞɨɪ Ɏɚɐɧ. 

ȭɚɗɨɤɔɘɔ ɔ ɍɚɗɨɤɑɕ ɣɌɝɞɨɪ ɍɑɓɎɚɓɎɜɌɞəɧɘɔ ɜɌɝɡɚɐɌɘɔ Ɏɚɐɧ ɚɞɗɔ- 

ɣɌɑɞɝɫ ɔ ɚɜɚɤɌɑɘɚɑ ɓɑɘɗɑɐɑɗɔɑ. Ƀɞɚɍɧ ɎɧɜɌɝɞɔɞɨ, əɌɛɜɔɘɑɜ, 1 ɞ ɡɗɚɛɖɌ 

ɞɜɑɍɟɑɞɝɫ 4ð5 ɞɧɝ. ɘ3 ɛɜɑɝəɚɕ Ɏɚɐɧ, 1 ɞ ɜɔɝɌ ð 8 ɞɧɝ. ɘ3. Ȯɚɐɚɛɚɞɜɑɍɗɑəɔɑ 

əɌ ɚɜɚɤɑəɔɑ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɟɗɨɞɟɜ ɓɌɎɔɝɔɞ ɚɞ ɞɜɑɡ ɠɌɖɞɚɜɚɎ: 

ɛɗɚɥɌɐɑɕ ɛɚɗɔɎɌ, ɝɚɝɞɌɎɌ ɖɟɗɨɞɟɜ ɔ ɞɑɡəɔɖɔ ɛɚɗɔɎɌ. 

ȹɑɩɖɚəɚɘəɧɘ ɝɛɚɝɚɍɚɘ ɛɚɗɔɎɌ ɝɗɑɐɟɑɞ ɛɜɔɓəɌɞɨ ɐɚɒɐɑɎɌəɔɑ. 

Ⱥɜɚɝɔɞɑɗɨəɧɑ ɝɔɝɞɑɘɧ (ɖɌəɌɗɧ, Ɍɜɧɖɔ) ɔɘɑɪɞ əɔɓɖɔɕ ɖɚɩɠɠɔɢɔɑəɞ 

ɛɚɗɑɓəɚɏɚ ɐɑɕɝɞɎɔɫ (ȶȻȰ) ð əɑ Ɏɧɤɑ 0,6.  Ȯ əɔɡ ɘəɚɏɚ Ɏɚɐɧ ɛɜɚɝɌɣɔ- 

ɎɌɑɞɝɫ Ɏ ɛɚɣɎɟ, ɛɚɐəɔɘɌɫ ɟɜɚɎɑəɨ ɏɜɟəɞɚɎɧɡ Ɏɚɐ, ɎɧɓɧɎɌɫ ɓɌɝɚɗɑəɔɑ 

ɛɚɣɎɧ. Ƚɗɑɐɟɑɞ ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ ɚɜɚɝɔɞɑɗɨəɧɑ ɝɑɞɔ, ɍɑɞɚəɔɜɟɫ ɔɡ 

ɖɌəɌɗɧ, ɛɜɔɘɑəɫɫ ɓɌɖɜɧɞɧɕ ɐɜɑəɌɒ. ȹɚ ɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɧɡ 

ɝɚɖɜɌɥɑəɔɕ ɛɚɞɑɜɨ Ɏɚɐɧ ɘɚɒəɚ ɐɚɝɞɔɣɨ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɚɏɜɑɝɝɔɎəɧɡ ɝɛɚɝɚɍɚɎ ɛɚɗɔɎɌ: ɖɌɛɑɗɨəɚɏɚ ɚɜɚɤɑəɔɫ, 

ɛɜɑɐɛɚɣɎɑəəɚɏɚ ɔ ɘɑɗɖɚɐɔɝɛɑɜɝəɚɏɚ ɛɚɗɔɎɌ ɔ ɐɜ. 

Ȯ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɗɪɐɑɕ ɔɝɛɚɗɨɓɟɑɞɝɫ ɔ ɡɚɓɫɕɝɞ- 

Ɏɑəəɚ-ɛɔɞɨɑɎɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ: ɐɗɫ ɟɞɚɗɑəɔɫ ɒɌɒɐɧ ɜɌɍɚɞɌɪɥɔɡ, ɐɗɫ 

ɛɜɔɏɚɞɚɎɗɑəɔɫ ɛɔɥɔ ɔ ɘɧɞɨɫ ɛɚɝɟɐɧ, ɐɗɫ ɛɚɘɧɎɖɔ ɜɌɍɚɞəɔɖɚɎ Ɏ ɐɟɤɑ- 

Ɏɧɡ ɔ ɟɘɧɎɌɗɨəɧɡ ɟɝɞɌəɚɎɖɌɡ, ɐɗɫ ɝɞɔɜɖɔ ɝɛɑɢɚɐɑɒɐɧ Ɏ ɛɜɌɣɑɣəɧɡ, ɐɗɫ 

ɟɍɚɜɖɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɛɚɘɑɥɑəɔɕ, ɐɗɫ ɛɚɗɔɎɌ ɓɑɗɑəɧɡ əɌɝɌɒɐɑəɔɕ, 

ɞɜɚɞɟɌɜɚɎ. 
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1.5.  ǈǔǪǓȁǋ ǕǖǔǇǑǋǲȁ 
 
 

ɺʦʜʘ ï ʢʨʘʩʦʪʘ ʚʩʝʡ ʧʨʠʨʦʜʳ. ɺʦʜʘ ʞʠʚʘ, 

ʦʥʘ ʙʝʞʠʪ ʠʣʠ ʚʦʣʥʫʝʪʩ̫ ʚʝʪʨʦʤ, ʦʥʘ ʜʚʠ- 

ʞʝʪʩ̫ ʠ ʜʘʝʪ ʞʠʟʥʴ ʠ ʜʚʠʞʝʥʠʝ ʚʩʝʤʫ ʝʝ 

ʦʢʨʫʞʘʶʱʝʤʫ. 

Ƚ.Ȭ. ȬɖɝɌɖɚɎ 
 
 

1.5.1.  ǈǔǪǓȁǋ ǕǖǔǇǑǋǲȁ 

ȼɔɝɟəɚɖ 1.41  ɔɗɗɪɝɞɜɔɜɟɑɞ ɘəɚɏɚɚɍɜɌɓɔɑ Ɏɚɐəɧɡ ɛɜɚɍɗɑɘ Ɏ ɘɔɜɑ. 

Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɛɚɖɌɓɌɞɑɗɪ òəɌɏɜɟɓɖɌ əɌ Ɏɚɐɟó əɌ ɜɔɝɟəɖɑ ɞɌɖɒɑ ɛɜɔ- 

Ɏɑɐɑəɧ əɑɖɚɞɚɜɧɑ ɏɗɚɍɌɗɨəɧɑ Ɏɚɛɜɚɝɧ, ɝɎɫɓɌəəɧɑ ɝ ɛɜɑɝəɚɕ Ɏɚɐɚɕ Ɏɚ 

Ɏɝɑɘ ɘɔɜɑ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɛɜɔɎɑɐɑəəɧɡ Ɏɧɤɑ ɐɌəəɧɡ, ɐɑɠɔɢɔɞ ɛɜɑɝəɚɕ Ɏɚɐɧ 

ɫɎɗɫɑɞɝɫ ɝɑɜɨɑɓəɚɕ ɛɜɚɍɗɑɘɚɕ Ɏɚ ɘəɚɏɔɡ ɜɑɏɔɚəɌɡ ɘɔɜɌ. ȽɔɞɟɌɢɔɫ ɍɟɐɑɞ 

ɑɥɑ ɍɚɗɑɑ ɟɡɟɐɤɌɞɨɝɫ ɔɓ-ɓɌ ɟɜɍɌəɔɓɌɢɔɔ, ɜɚɝɞɌ əɌɝɑɗɑəɔɫ ɔ ɎɚɓɐɑɕɝɞɎɔɫ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɔɓɘɑəɑəɔɕ ɖɗɔɘɌɞɌ. ȹɌ ɜɔɝ. 1.42  ɛɜɔɎɚɐɔɞɝɫ ɟɘɑəɨɤɑ- 

əɔɑ Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚɝɞɔ Ɏ ɜɌɓɜɑɓɑ ɘɌɞɑɜɔɖɚɎ Ɏ 2030  ɏɚɐɟ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ 1995  ɏɚɐɚɘ. 

 

 

ǖǮǷǹǳǴǰ 1.41.  

ʇʨʠʤʝʨʳ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ (IPCC, 2008) 
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ǖǮǷǹǳǴǰ 1.42.  

ʀʟʤʝʥʝʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ 1995 ʠ 2025 ʛʦʜʘʭ (UNWater, 2005) 
 
 
 

1.5.1.1. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʤʠʨʝ 

Ȯɚ ɘəɚɏɔɡ ɣɌɝɞɫɡ ɘɔɜɌ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘ ɔɝɞɚɣ- 

əɔɖɚɘ ɐɗɫ ɍɧɞɚɎɚɏɚ ɔ ɛɜɚɘɧɤɗɑəəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ. ȶɌɖ ɛɚɖɌɓɌəɚ 

əɌ ɜɔɝ. 1.43,  əɑɝɖɚɗɨɖɚ ɝɞɜɌə ɔɓɎɗɑɖɌɪɞ ɔ ɔɝɛɚɗɨɓɟɪɞ ɛɜɑɝəɚɕ Ɏɚɐɧ 

ɍɚɗɨɤɑ, ɣɑɘ ɛɜɚɔɝɡɚɐɔɞ ɛɚɛɚɗəɑəɔɑ ɑɑ ɓɌɛɌɝɚɎ, ɩɞɚ ɛɜɔɎɚɐɔɞ ɖ ɔɝɞɚɥɑ- 

əɔɪ ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɝ ɖɌɞɌɝɞɜɚɠɔɣɑɝɖɔɘɔ ɛɚɝɗɑɐɝɞɎɔɫɘɔ. Ȯ ɣɌɝɞəɚɝɞɔ, 
 

 
 

 
 
ǖǮǷǹǳǴǰ 1.43.  

ʀʟʚʣʝʯʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ (UNESCO, 2012) 
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Ɏ əɑɖɚɞɚɜɧɡ ɛɜɔɍɜɑɒəɧɡ ɜɑɏɔɚəɌɡ ɘɔɜɌ ɜɑɓɟɗɨɞɌɞɚɘ ɛɚɐɚɍəɚɕ əɑɝɍɌ- 

ɗɌəɝɔɜɚɎɌəəɚɝɞɔ ɝɞɌəɚɎɔɞɝɫ ɛɜɚəɔɖəɚɎɑəɔɑ ɝɚɗɑəɧɡ Ɏɚɐ Ɏ ɛɚɐɓɑɘəɧɑ 

ɜɑɓɑɜɎɟɌɜɧ ɛɜɑɝəɧɡ Ɏɚɐ. 

ȶɜɚɘɑ ɞɚɏɚ, ɝɌɘɚ ɖɌɣɑɝɞɎɚ ɏɜɟəɞɚɎɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɛɜɑɞɑɜɛɑɎɌ- 

ɑɞ ɚɛɌɝəɧɑ ɔɓɘɑəɑəɔɫ. Ȯ əɔɡ ɎɚɓɜɌɝɞɌɑɞ ɝɚɐɑɜɒɌəɔɑ ɘɧɤɨɫɖɌ, ɠɞɚɜɌ, 

əɔɞɜɌɞɚɎ, ɒɑɗɑɓɌ ɔ ɐɜɟɏɔɡ ɓɌɏɜɫɓəɔɞɑɗɑɕ. ȹɌɛɜɔɘɑɜ, 90%  əɌɝɑɗɑəɔɫ Ɏ 

ȭɌəɏɗɌɐɑɤ ɔɝɛɚɗɨɓɟɑɞ ɔɘɑəəɚ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɐɗɫ ɛɔɞɨɫ ɔ, ɞɌɖɔɘ ɚɍ- 

ɜɌɓɚɘ, 77  ɘɔɗɗɔɚəɚɎ ɑɑ ɒɔɞɑɗɑɕ əɌɡɚɐɫɞɝɫ ɛɚɐ ɟɏɜɚɓɚɕ ɚɞɜɌɎɗɑəɔɫ ɘɧ- 

ɤɨɫɖɚɘ. Ȼɜɚɍɗɑɘɚɕ ɐɗɫ Ɏɚɐəɧɡ ɝɔɝɞɑɘ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɫɎɗɫɪɞɝɫ ɔ Ɍɓɚɞəɧɑ 

ɟɐɚɍɜɑəɔɫ ð ɚɐɔə ɔɓ ɚɝəɚɎəɧɡ ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ 

əɔɞɜɌɞɌɘɔ ɔ əɔɞɜɔɞɌɘɔ. 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ, ɞɚ ɟɡɟɐɤɑəɔɑ ɔɡ ɖɌɣɑɝɞɎɌ ɫɎɗɫɑɞɝɫ 

ɛɜɚɍɗɑɘɚɕ Ɏɚ Ɏɝɑɡ ɣɌɝɞɫɡ ɘɔɜɌ. 750  ɘɔɗɗɔɚəɚɎ əɌɝɑɗɑəɔɫ ɓɑɘəɚɏɚ ɤɌɜɌ 

ɛɚ-ɛɜɑɒəɑɘɟ əɑ ɔɘɑɪɞ ɐɚɝɞɟɛɌ ɖ ɍɑɓɚɛɌɝəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɑ (ɜɔɝ. 1.44).  

ȱɒɑɏɚɐəɚ 1,8  ɘɔɗɗɔɚəɌ ɣɑɗɚɎɑɖ, Ɏ ɞɚɘ ɣɔɝɗɑ 1,5  ɘɔɗɗɔɚəɌ ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝ- 

ɞɑ ɐɚ ɛɫɞɔ ɗɑɞ, ɟɘɔɜɌɪɞ ɚɞ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɎɧɓɎɌə- 
 

 

ǖǮǷǹǳǴǰ 1.44.  

ɼʦʩʪʫʧ ʢ ʠʩʪʦʯʥʠʢʘʤ 
ʚʦʜʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 
ʢʘʯʝʩʪʚʘ, 
% ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ 
(UN, 2013) 
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əɧɡ Ɏɚɐɚɕ. ȭɚɗɑɑ 50  ɝɞɜɌə ɐɚ ɝɔɡ ɛɚɜ ɝɚɚɍɥɌɪɞ ɚ ɝɗɟɣɌɫɡ ɡɚɗɑɜɧ ɔ ɚɖɚɗɚ 

200  ɘɔɗɗɔɚəɚɎ ɣɑɗɚɎɑɖ ɑɒɑɏɚɐəɚ ɓɌɜɌɒɌɪɞɝɫ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, 

ɛɑɜɑɐɌɪɥɔɘɔɝɫ ɣɑɜɑɓ Ɏɚɐɟ (ȮȺȳ, 2010) . Ȼɚ ɚɢɑəɖɌɘ ȺȺȹ, ɖɚɗɔɣɑɝɞɎɚ 

ɝɞɚɣəɧɡ Ɏɚɐ, ɛɜɚɔɓɎɚɐɔɘɧɡ ɑɒɑɏɚɐəɚ, ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 1500  ɖɘ3, ɩɞɚ 

Ɏ ɤɑɝɞɨ ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ ɎɚɐɚəɌɛɚɗəɑəəɚɝɞɨ Ɏɝɑɡ ɜɑɖ ɘɔɜɌ (WWAP ȺȺȹ, 

2003).  Ⱥɖɚɗɚ 80%  ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɝɞɜɌəɌɡ ɝɍɜɌɝɧɎɌɪɞɝɫ 

Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɍɑɓ ɚɣɔɝɞɖɔ (ȮȺȳ, 2011),  Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɚɘɧɤɗɑə- 

əɚɝɞɨ ɑɒɑɏɚɐəɚ ɝɍɜɌɝɧɎɌɑɞ Ɏ Ɏɚɐɚɑɘɧ 300ð400  ɘɗə ɞ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, 

ɜɌɝɞɎɚɜɔɞɑɗɑɕ, ɞɚɖɝɔɣəɧɡ ɤɗɌɘɚɎ ɔ ɐɜ. 

ȽɚɐɑɜɒɌəɔɑ ɜɌɝɞɎɚɜɑəəɚɏɚ ɖɔɝɗɚɜɚɐɌ Ɏ Ɏɚɐɑ ɫɎɗɫɑɞɝɫ ɖɜɔɞɔɣɑɝɖɔɘ 

ɛɚɖɌɓɌɞɑɗɑɘ ɐɗɫ Ɏɚɐəɚɕ ɠɗɚɜɧ ɔ ɠɌɟəɧ ɔ ɘɚɒɑɞ ɍɧɝɞɜɚ ɟɘɑəɨɤɌɞɨɝɫ 

ɔɓ-ɓɌ ɝɍɜɚɝɌ əɑɚɣɔɥɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ. ȼɔɝɟəɚɖ 1.45  ɔɗɗɪɝɞɜɔɜɟɑɞ ɓəɌ- 

ɣɑəɔɫ ȭȻȶ (ɍɔɚɗɚɏɔɣɑɝɖɚɑ ɛɚɞɜɑɍɗɑəɔɑ ɖɔɝɗɚɜɚɐɌ, ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ 

ɔəɐɔɖɌɞɚɜɚɘ əɌ ɚɜɏɌəɔɣɑɝɖɔɑ ɓɌɏɜɫɓəɑəɔɫ Ɏ ɛɜɑɝəɚɕ Ɏɚɐɑ) əɌ ɜɌɓɗɔɣ- 

əɧɡ ɖɚəɞɔəɑəɞɌɡ. 

ȹɌ ɜɔɝ. 1.46  ɛɜɑɐɝɞɌɎɗɑəɧ ɔɓɘɑəɑəɔɫ ɝɚɐɑɜɒɌəɔɫ əɔɞɜɌɞɚɎ Ɏ ɘɔɜɚ- 

Ɏɧɡ ɎɚɐɌɡ, ɚɞɜɌɒɌɪɥɔɑ əɌɜɌɝɞɌɪɥɑɑ ɔɡ ɓɌɏɜɫɓəɑəɔɑ Ɍɓɚɞəɧɘɔ ɟɐɚɍɜɑ- 
 

 
ǖǮǷǹǳǴǰ 1.45.  

ɹʠʦʣʦʛʠʯʝʩʢʦʝ 
ʧʦʪʨʝʙʣʝʥʠʝ 
ʢʠʩʣʦʨʦʜʘ (ɹʇʂ) 
ʚ ʤʠʨʦʚʳʭ 
ʟʘʧʘʩʘʭ ʚʦʜʳ 
(GRIDA-UNEP, 2008) 

 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.46.  

ʀʟʤʝʥʝʥʠʝ 
ʫʨʦʚʥʷ ʥʠʪʨʘʪʦʚ 
ʚ ʤʠʨʦʚʳʭ ʚʦʜʘʭ 
(GRIDA-UNEP, 2008) 



144 ǉǱǦǨǦ 1 Å ɺʦʜʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 
 

 

ǖǮǷǹǳǴǰ 1.47.  

ʀʟʤʝʥʝʥʠʝ 
ʫʨʦʚʥʷ ʬʦʩʬʘʪʦʚ 
ʚ ʤʠʨʦʚʳʭ ʚʦʜʘʭ 
(GRIDA-UNEP, 2008) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

əɔɫɘɔ, ɛɜɔɘɑəɫɑɘɧɘɔ Ɏ ɝɑɗɨɝɖɚɘ ɡɚɓɫɕɝɞɎɑ ɔ ɘɔɏɜɔɜɟɪɥɔɘɔ Ɏ Ɏɚɐɚɑ- 

ɘɧ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɩɎɞɜɚɠɔɖɌɢɔɑɕ ɛɚɝɗɑɐəɔɡ (ɓɌɜɌɝɞɌəɔɑɘ ɎɚɐɚɑɘɚɎ), 

ɣɞɚ, ɑɝɞɑɝɞɎɑəəɚ, ɝɟɥɑɝɞɎɑəəɚ ɟɡɟɐɤɌɑɞ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ. 

ȹɌ ɜɔɝ. 1.47  ɛɜɑɐɝɞɌɎɗɑəɧ ɔɓɘɑəɑəɔɫ ɝɚɐɑɜɒɌəɔɫ ɠɚɝɠɌɞɚɎ Ɏ ɘɔɜɚ- 

Ɏɧɡ ɎɚɐɌɡ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ ɎɚɓɜɌɝɞɌəɔɔ ɔɡ ɓɌɏɜɫɓəɑəɔɫ ɍɧɞɚɎɧɘɔ 

ɝɞɚɣəɧɘɔ ɎɚɐɌɘɔ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɘɔ ɘɔɏɜɌɢɔɚəəɧɘɔ ɔ ɝɘɧɎəɧ- 

ɘɔ ɝɞɚɖɌɘɔ (ɝɚɑɐɔəɑəɔɫ ɠɚɝɠɚɜɌ ð ɜɌɝɞɎɚɜɔɘɧɑ ɚɜɞɚɠɚɝɠɌɞɧ ð ɞɚɒɑ 

ɛɜɚɎɚɢɔɜɟɪɞ ɩɎɞɚɠɔɖɌɢɔɪ ɎɚɐɚɑɘɚɎ). 

 
1.5.1.2. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ɽʚʨʦʧʝ 

Ȯ ɢɑɗɚɘ ɝɔɞɟɌɢɔɫ ɝ Ɏɚɐɚɕ Ɏ ȱɎɜɚɛɑ əɑ ɖɌɒɑɞɝɫ ɖɜɔɞɔɣɑɝɖɚɕ, ɛɚ- 

ɝɖɚɗɨɖɟ ɞɚɗɨɖɚ 13%  ɔɘɑɪɥɔɡɝɫ ɓɌɛɌɝɚɎ Ɏɚɐɧ ɜɌɝɡɚɐɟɑɞɝɫ əɑɎɚɓɎɜɌɞəɚ 

(ɝɚ ɝɍɌɗɌəɝɔɜɚɎɌəəɧɘ ɛɚɛɚɗəɑəɔɑɘ). ȺɐəɌɖɚ ɛɜɚɍɗɑɘɌ Ɏ ɞɚɘ, ɣɞɚ ɖɌɖ 

ɜɑɝɟɜɝɧ Ɏɚɐɧ, ɞɌɖ ɔ əɌɝɑɗɑəɔɑ ɜɌɝɛɜɑɐɑɗɑəɧ ɛɚ ɞɑɜɜɔɞɚɜɔɔ ȱɎɜɚɛɧ əɑ- 

ɜɌɎəɚɘɑɜəɚ: ɑɝɞɨ ɚɍɗɌɝɞɔ ɝ ɝɑɜɨɑɓəɧɘ ɐɑɠɔɢɔɞɚɘ Ɏɚɐɧ. ȳəɌɣɑəɔɑ WEI 1 

ɍɚɗɨɤɑ 20  ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɟɒɑ Ɏɚɐəɧɕ òɝɞɜɑɝɝó (ɓəɌɣɔɞɑɗɨəɟɪ əɌ- 

ɏɜɟɓɖɟ əɌ Ɏɚɐɟ). Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɚɣɑɎɔɐəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ ɟɜɚɎəɑɘ 

WEI  Ɏ ȱɎɜɚɛɑ Ɏ ɢɑɗɚɘ (ɜɔɝ. 1.48), ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ, əɌɛɜɔɘɑɜ, əɌ ȶɔɛɜɑ ɔ Ɏ ȭɚɗɏɌɜɔɔ ɓəɌɣɑəɔɫ WEI  ɝɚɝɞɌɎɗɫɪɞ 45%  ɔ 

38%  (ɔ ɫɎɗɫɪɞɝɫ ɝɌɘɧɘɔ Ɏɧɝɚɖɔɘɔ Ɏ ȱɎɜɚɛɑ). ȴɞɌɗɔɫ, ȴɝɛɌəɔɫ, ɝɞɜɌəɧ 

ɍɧɎɤɑɕ ɊɏɚɝɗɌɎɔɔ, ȸɌɖɑɐɚəɔɫ ɔ ȸɌɗɨɞɌ ɞɌɖɒɑ ɔɘɑɪɞ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ 

WEI . ȹɚ ɐɌɒɑ ɩɞɔ ɓəɌɣɑəɔɫ əɑ ɛɚɖɌɓɧɎɌɪɞ ɜɑɌɗɨəɧɕ ɟɜɚɎɑəɨ əɌɏɜɟɓɖɔ, ɝ 

ɖɚɞɚɜɚɕ ɝɞɌɗɖɔɎɌɪɞɝɫ əɑɖɚɞɚɜɧɑ ɜɌɕɚəɧ Ɏ ȱɎɜɚɛɑ. ȹɌɛɜɔɘɑɜ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ Ɏ ȴɝɛɌəɔɔ WEI ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 34 %, ɪɒəɧɑ ɍɌɝɝɑɕəɧ 

ɜɑɖ ȽɑɏɟɜɌ ɔ ȬəɐɌɗɟɝɔɫ ɔɘɑɪɞ ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɩɞɚɏɚ ɔə- 

ɐɑɖɝɌ ð 164%  ɔ 127%  ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȹɌ ɜɔɝ. 1.49  ɛɜɑɐɝɞɌɎɗɑəɚ ɏɚɐɚɎɚɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ Ɏ ɛɜɚɢɑəɞɌɡ ɚɞ ɐɚɝɞɟɛəɧɡ ɎɚɓɚɍəɚɎɗɫɑɘɧɡ Ɏɚɐəɧɡ 

 
1     WEI  ð ɔəɐɑɖɝ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ (ɚɞəɚɤɑəɔɑ ɏɚɐɚɎɚɏɚ ɎɚɐɚɓɌɍɚɜɌ ɖ ɖɚɗɔɣɑɝɞɎɟ ɎɚɓɚɍəɚɎ- 
ɗɫɑɘɚɕ Ɏɚɐɧ). 
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ǖǮǷǹǳǴǰ 1.48.  

ɼʝʬʠʮʠʪ ʚʦʜʳ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʚʳʨʘʞʝʥʥʳʡ ʚ WEI (EEA-2007) 

 

ɜɑɝɟɜɝɚɎ, ɛɚɖɌɓɧɎɌɪɥɑɑ, ɣɞɚ ɝɞɑɛɑəɨ ɔ ɝɑɜɨɑɓəɚɝɞɨ ɐɑɠɔɢɔɞɌ Ɏɚɐɧ Ɏ 

əɌɢɔɚəɌɗɨəɧɡ ɛɚɐɜɑɏɔɚəɌɡ ɘɚɏɟɞ ɍɧɞɨ ɏɚɜɌɓɐɚ Ɏɧɤɑ, ɣɑɘ Ɏ ɝɜɑɐəɑɘ 

ɛɚ ȱɎɜɚɛɑ. 

ȳɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ Ɏ ȱɎɜɚɛɑ Ɏ ɚɝəɚɎəɚɘ ɎɧɓɎɌəɚ ɍɧɞɚɎɧɘɔ ɝɞɚɣ- 

əɧɘɔ ɎɚɐɌɘɔ ɔ ɝɘɧɎəɧɘɔ ɔ ɘɔɏɜɌɢɔɚəəɧɘɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɘɔ 

ɝɞɚɖɌɘɔ. ȹɌ ɜɔɝ. 1.49  ɔ 1.50  ɛɚɖɌɓɌəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɚɜɞɚɠɚɝɠɌɞɚɎ ɔ 

əɔɞɜɌɞɚɎ Ɏ ɑɎɜɚɛɑɕɝɖɔɡ ɎɚɐɌɡ. ȶɜɚɘɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɝɖɌəɐɔəɌɎɝɖɔɡ 

ɝɞɜɌə, ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ ȱɎɜɚɛɧ ɫɎɗɫɪɞɝɫ 

Ɏɧɝɚɖɔɘɔ. 

ȶɌɣɑɝɞɎɚ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ Ɏ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɜɌəɌɡ ɓəɌɣɔɞɑɗɨəɚ ɜɌɓ- 

ɗɔɣɌɑɞɝɫ. ȼɔɝɟəɚɖ 1.51  ɔɗɗɪɝɞɜɔɜɟɑɞ ɚɝəɚɎəɧɑ ɛɜɚɍɗɑɘɧ ɝ ɖɌɣɑɝɞɎɚɘ 

Ɏɚɐɧ Ɏ ɜɫɐɑ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɜɌə ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɘɔɖɜɚɍəɧɑ, əɔɞɜɌɞəɧɑ 

ɓɌɏɜɫɓəɑəɔɫ, ɓɌɏɜɫɓəɑəɔɫ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ ɔ ɞɚɖɝɔɣəɧɘɔ Ɏɑɥɑ- 

ɝɞɎɌɘɔ. 

ȽɔɞɟɌɢɔɫ ɟɗɟɣɤɌɑɞɝɫ ɝ 2003  ɏɚɐɌ, ɐɌəəɧɑ ɐɗɫ ɖɚɞɚɜɚɏɚ ɛɜɑɐɝɞɌɎ- 

ɗɑəɧ əɌ ɜɔɝ. 1.51 , əɚ ɚəɌ ɐɚ ɝɔɡ ɛɚɜ əɑ ɐɚɝɞɔɏɗɌ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ 

ɟɜɚɎəɫ. 

Ȯ ȱɎɜɚɛɑ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɛɚɗəɧɕ əɌɍɚɜ ɓɌɖɚəɚɐɌɞɑɗɨəɧɡ ɌɖɞɚɎ ɐɗɫ 

ɓɌɥɔɞɧ ɛɜɑɝəɚɕ Ɏɚɐɧ ɚɞ ɓɌɏɜɫɓəɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ȮɚɐəɌɫ ȼɌɘɚɣəɌɫ Ȱɔ- 

ɜɑɖɞɔɎɌ. Ȼɚɗəɚɑ ɝɚɍɗɪɐɑəɔɑ ɩɞɚɏɚ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ ɛɜɔɎɑɐɑɞ ɖ ɝɟɥɑɝɞ- 

Ɏɑəəɚɘɟ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɚɍɑɝɛɑɣɔɎɌɫ ɓɐɚɜɚɎɧɑ Ɏɚɐəɧɑ ɩɖɚ- 
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ǖǮǷǹǳǴǰ 1.49.  

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʪʦʬʦʩʬʘʪʦʚ ʚ ʨʝʢʘʭ ɽʚʨʦʧʳ(Eionet, 2012) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ǖǮǷǹǳǴǰ 1.50.  
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ǖǮǷǹǳǴǰ 1.51.  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 
ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ 
ɽʚʨʦʧʝ (EEA, 2003) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

ɝɔɝɞɑɘɧ ɔ ɝəɔɒɌɫ ɛɚɞɑəɢɔɌɗɨəɧɑ ɟɏɜɚɓɧ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ. Ⱥɐ- 

əɌɖɚ ɩɖɚəɚɘɔɣɑɝɖɔɑ ɓɌɞɜɌɞɧ əɌ ɜɑɌɗɔɓɌɢɔɪ əɌɘɑɣɑəəɧɡ ɓɌɐɌɣ ɍɟɐɟɞ 

ɓɌɎɔɝɑɞɨ ɚɞ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɞɜɌə ɔ ɔɡ ɛɜɔɚɜɔɞɑɞɚɎ. ȴɓɘɑəɑəɔɑ ɖɗɔɘɌɞɌ 

ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɜɫɐ ɛɚɞɑəɢɔɌɗɨəɚ əɑɏɌɞɔɎəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɖɌɣɑɝɞɎɚ 

Ɏɚɐɧ (Kundzewicz  ɔ ɝɚɌɎɞ., 2007).  ȹɌɛɜɔɘɑɜ, Ɏ ɜɑɏɔɚəɌɡ, ɏɐɑ ɚɒɔɐɌɑɞɝɫ 

ɟɎɑɗɔɣɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɚɝɌɐɖɚɎ, ɎɚɓɜɌɝɞɑɞ ɟɜɚɎɑəɨ ɘɔɏɜɌɢɔɚəəɧɡ 

ɔ ɝɘɧɎəɧɡ ɟɐɚɍɜɔɞɑɗɨəɧɡ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɑ- 

ɥɑɝɞɎ Ɏ ɛɜɑɝəɚɕ Ɏɚɐɑ (Bouraoui  ɔ ɝɚɌɎɞ., 2004,  ȭɟɜɘɌə, 2003);  ɖɜɚɘɑ ɞɚɏɚ, 

ɟɎɑɗɔɣɔɞɝɫ ɣɌɝɞɚɞɌ ɔ ɞɫɒɑɝɞɨ ɛɚɝɗɑɐɝɞɎɔɕ ɚɞ ɓɌɏɜɫɓəɑəəɧɡ ɏɚɜɚɐɝɖɔɡ 

ɗɔɎəɑɎɧɡ ɝɞɚɖɚɎ (Waters ɔ ɝɚɌɎɞ., 2003;  Nie ɔ ɐɜ., 2009).  ȲɌɜɖɚɑ ɒɑ ɝɟɡɚɑ 

ɗɑɞɚ ɛɚɎɧɝɔɞ ɛɜɚɢɑɝɝɧ ɘɔəɑɜɌɗɔɓɌɢɔɔ ɛɚɣɎɧ, ɛɚɞɑəɢɔɌɗɨəɚ ɟɎɑɗɔɣɔ- 

ɎɌɫ ɟɜɚɎɑəɨ əɔɞɜɌɞɚɎ Ɏ ɛɜɑɝəɚɕ Ɏɚɐɑ (ȿɌɕɞɡɑɐ ɔ ɐɜ., 2006);  ɛɚɎɧɤɑəɔɑ 

ɞɑɘɛɑɜɌɞɟɜɧ Ɏɚɐɧ ɟɎɑɗɔɣɔɞ Ɏɑɜɚɫɞəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɢɔɌəɚɍɌɖɞɑɜɔɕ ɔ 

Ɏɚɐɚɜɚɝɗɑɕ (Paerl  ɔ Huisman , 2008 ; Battarb ee ɔ ɐɜ., 2008) . ȶɜɚɘɑ ɞɚɏɚ, 

ɚɍɑɐəɑəəɧɑ ɜɑɣəɧɑ ɛɚɞɚɖɔ ɝəɔɒɌɪɞ ɝɞɑɛɑəɨ ɜɌɓɍɌɎɗɑəɔɫ ɓɌɏɜɫɓəɔɞɑ- 

ɗɑɕ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ 

(ȿɌɕɞɡɑɐ ɔ ɐɜ., 2009;  Ducharne  2008).  ȺɒɔɐɌɑɞɝɫ, ɣɞɚ ɔɓɘɑəɑəɔɫ ɖɌɣɑ- 

ɝɞɎɌ Ɏɚɐɧ, ɎɧɓɎɌəəɧɑ ɖɗɔɘɌɞɚɘ, ɚɖɌɓɧɎɌɪɞ ɏɟɍɔɞɑɗɨəɚɑ Ɏɗɔɫəɔɑ əɌ ɛɜɑ- 

ɝəɚɎɚɐəɧɑ ɩɖɚɝɔɝɞɑɘɧ [ɝɘ. ȱɎɜɚ-LIMPA CS Project  and  Battarbee  ɔ ɝɚɌɎɞ., 

2008 ]. ȹɌ əɑɖɚɞɚɜɧɡ ɞɑɜɜɔɞɚɜɔɫɡ Ɏ ȱɎɜɚɛɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɞɌɖɒɑ 

ɟɎɑɗɔɣɑəɔɑ ɢɎɑɞəɚɝɞɔ ɛɜɔɜɚɐəɧɡ Ɏɚɐ, ɖɚɞɚɜɧɑ Ɏ ɚɝəɚɎəɚɘ ɝɎɫɓɧɎɌɪɞ 

ɝ ɔɓɘɑəɑəɔɑɘ ɖɗɔɘɌɞɌ (Lilitved  ɔ ɐɜ., 2011).  
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1.5.1.3. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʅʦʨʚʝʛʠʠ 

ȼɑɖɔ ɔ ɚɓɑɜɌ ȹɚɜɎɑɏɔɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɎɑɝɨɘɌ ɖɌɣɑɝɞɎɑəəɚɕ ɔ ɓɐɚ- 

ɜɚɎɚɕ ɛɜɑɝəɚɕ Ɏɚɐɚɕ, ɖɚɞɚɜɌɫ əɑ ɔɝɛɧɞɧɎɌɑɞ ɞɌɖɚɏɚ Ɍəɞɜɚɛɚɏɑəəɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ, ɖɌɖ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ. Ȼɜɚɍɗɑɘɧ, ɞɑɘ əɑ ɘɑəɑɑ, 

ɔɘɑɪɞɝɫ ɔ ɘɚɏɟɞ ɑɥɑ Ɏɚɓəɔɖəɟɞɨ ɖɌɖ ɜɑɓɟɗɨɞɌɞ ɏɔɐɜɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ 

ɝɞɜɚɔɞɑɗɨɝɞɎ, ɟɜɍɌəɔɓɌɢɔɔ ɔ ɝɚɚɜɟɒɑəɔɫ (ɛɜɚɖɗɌɐɖɔ) əɚɎɧɡ ɐɚɜɚɏ 

(EEA -ɚɢɑəɖɌ ɝɞɜɌə, 2010).  

ȼɔɝɟəɚɖ 1.52  ɔɗɗɪɝɞɜɔɜɟɑɞ Ɏ ɢɑɗɚɘ ɐɚɎɚɗɨəɚ ɡɚɜɚɤɑɑ ɝɚɝɞɚɫəɔɑ 

əɚɜɎɑɒɝɖɔɡ ɎɚɐɚɑɘɚɎ. ȽɎɑɞɗɚ-ɝɑɜɧɑ ɚɍɗɌɝɞɔ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɐɚɘɔ- 

əɔɜɟɪɥɔɘɔ, ɚɍɚɓəɌɣɌɪɞ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ, ɔ ɞɚɗɨɖɚ əɌ ɚɞɐɑɗɨəɧɡ 

əɑɍɚɗɨɤɔɡ ɟɣɌɝɞɖɌɡ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ ɛɗɚɡɚɑ. 

Ȯɗɔɫəɔɑ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ əɌ əɚɜɎɑɒɝɖɔɑ ɜɑɖɔ ɔ ɚɓɑɜɌ ɘɚɒəɚ 

ɜɌɓɐɑɗɔɞɨ əɌ ɞɜɔ ɚɝəɚɎəɧɑ ɏɜɟɛɛɧ: 

Å ʟʘʛʨʷʟʥʝʥʠʝ: ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɞɚɣɑɣəɧɑ ɔɝɞɚɣəɔɖɔ, əɑɚɜɏɌəɔɓɚ- 

ɎɌəəɧɑ Ɏɧɍɜɚɝɧ ɔ ɞɜɌəɝɏɜɌəɔɣəɚɑ ɓɌɏɜɫɓəɑəɔɑ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ 

ɛɜɔɎɑɝɞɔ ɖ ɛɚɐɖɔɝɗɑəɔɪ, ɩɎɞɜɚɠɔɖɌɢɔɔ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ ɚɛɌɝ- 

əɧɡ ɎɑɥɑɝɞɎ; 

Å ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ: Ɏ ɚɝəɚɎəɚɘ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɎɔɞɔɫ ɏɔɐɜɚ- 

ɩəɑɜɏɑɞɔɖɔ ɔ Ɏɗɔɫəɔɫ ɞɜɌəɝɛɚɜɞəɚɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ (ɝɚɓɐɌɪɞ 

ɍɌɜɨɑɜɧ ɐɗɫ ɘɔɏɜɌɢɔɔ ɜɧɍ), Ɍ ɞɌɖɒɑ ɖɌəɌɗɔɓɌɢɔɚəəɧɑ ɝɍɜɚɝɧ Ɏ 

ɜɑɖɔ ɚɞɡɚɐɚɎ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ; 

Å ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ: ɎɖɗɪɣɌɑɞ Ɏəɑɐɜɑəɔɑ ɣɟɒɑɜɚɐəɧɡ ɎɔɐɚɎ 

Ɏɚɐəɚɕ ɠɌɟəɧ, ɞɌɖɔɡ ɖɌɖ ɛɑɝɖɌɜɔ, ɟɡɚɐ ɎɧɜɌɥɑəəɚɕ ɜɧɍɧ, ɛɚɜɌ- 

ɒɑəɔɑ ɜɧɍɧ, əɌɛɜɔɘɑɜ ɗɚɝɚɝɑɕ ɛɌɜɌɓɔɞɌɘɔ. 
 
 
ǖǮǷǹǳǴǰ 1.52.  

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʠ ʨʝʢʘʭ 
ʅʦʨʚʝʛʠʠ (Environment.no, 2013) 
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ȹɌɔɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɚɑ ɐɌɎɗɑəɔɑ (Ɏɗɔɫəɔɑ) əɌ əɚɜɎɑɒɝɖɔɑ Ɏɚɐɚɑɘɧ 

ɚɖɌɓɧɎɌɪɞ ɓɌɏɜɫɓəɑəɔɫ ɝ ɍɚɗɨɤɔɘ ɜɌɐɔɟɝɚɘ ɐɑɕɝɞɎɔɫ, ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ, əɌɖɚəɑɢ, ɓɌɏɜɫɓəɑəɔɫ ɚɞ ɝɑɗɨɝɖɚɡɚɓɫɕ- 

ɝɞɎɑəəɧɡ ɝɞɚɖɚɎ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ. 

ȼɌɓɎɔɞɔɑ ɏɔɐɜɚɩəɑɜɏɑɞɔɖɔ ɛɚɖɌ ɣɞɚ əɑ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɚɍɗɑɘɚɕ 

Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ Ɏ ȹɚɜɎɑɏɔɔ, əɚ ɝɟɥɑɝɞɎɟɪɥɔɑ ɛɗɌəɧ ɘɚɏɟɞ ɝɚɓɐɌɞɨ 

ɚɛɜɑɐɑɗɑəəɟɪ əɑɒɑɗɌɞɑɗɨəɟɪ əɌɏɜɟɓɖɟ əɌ Ɏɚɐəɧɑ ɝɔɝɞɑɘɧ. ȯɔɐɜɚɗɚɏɔ- 

ɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ Ɏɔɐɑ ɠɗɟɖɞɟɌɢɔɕ, ɚɍɑɓɎɚɒɔɎɌəɔɫ ɜɑɖ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

ɜɑɣəɧɡ ɔ ɚɓɑɜəɧɡ ɚɝɌɐɖɚɎ ɝəɔɒɌɪɞ ɖɌɣɑɝɞɎɚ ɝɜɑɐɧ ɚɍɔɞɌəɔɫ ɣɑɗɚɎɑɖɌ, 

ɠɗɚɜɧ ɔ ɠɌɟəɧ ɔ ɘɚɏɟɞ ɔɘɑɞɨ ɝɘɑɜɞɑɗɨəɧɑ ɛɚɝɗɑɐɝɞɎɔɫ ɐɗɫ ɜɫɐɌ ɍɔɚ- 

ɗɚɏɔɣɑɝɖɔɡ ɎɔɐɚɎ. ȹɌ ɜɔɝ. 1.53  ɛɜɔɎɑɐɑəɧ ɐɑɝɫɞɨ əɌɔɍɚɗɑɑ ɝɑɜɨɑɓəɧɡ 

Ɏəɑɤəɔɡ ɎɚɓɐɑɕɝɞɎɔɕ əɌ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ Ɏ ȹɚɜɎɑɏɔɔ. 

85%  əɚɜɎɑɒɝɖɚɏɚ əɌɝɑɗɑəɔɫ ɛɚɗɟɣɌɑɞ Ɏɚɐɟ ɔɓ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔɝ- 

ɞɚɣəɔɖɚɎ, ɣɞɚ ɚɞɗɔɣɌɑɞ ȹɚɜɎɑɏɔɪ ɚɞ ɐɜɟɏɔɡ ɑɎɜɚɛɑɕɝɖɔɡ ɔ ɝɖɌəɐɔəɌɎ- 

ɝɖɔɡ ɝɞɜɌə. Ȱɗɫ ɝɜɌɎəɑəɔɫ, ɎɚɐɚɝəɌɍɒɑəɔɑ ȰɌəɔɔ ɔ ȬɎɝɞɜɔɔ 100% -əɚ 

ɍɌɓɔɜɟɑɞɝɫ əɌ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ. 

ȽɜɌɎəɔɞɑɗɨəɚ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ Ɏ ȹɚɜɎɑɏɔɔ 

ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɛɜɔɣɔə ɩɞɚɕ ɞɑəɐɑəɢɔɔ. ȺɢɑəɖɌ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑ- 

əɔɕ Ɏ ȹɚɜɎɑɏɔɔ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɍɚɗɑɑ 99%  ɔɓ əɔɡ ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɚɐɟ ɝ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȻɜɌɎɐɌ, 

ɢɎɑɞəɚɝɞɨ Ɏɚɐɧ, ɚɍɟɝɗɚɎɗɑəəɌɫ əɌɗɔɣɔɑɘ ɏɟɘɟɝɌ, ɝɚɓɐɌɑɞ əɑɖɚɞɚɜɧɑ 

ɝɗɚɒəɚɝɞɔ Ɏ Ɏɚɐɚɚɣɔɝɞəɧɡ ɞɑɡəɚɗɚɏɔɫɡ ȹɚɜɎɑɏɔɔ, ɞɚɗɨɖɚ ɐɗɫ 82%  ɞɌɖɚɕ 

Ɏɚɐɧ ɟɐɌɗɚɝɨ ɐɚɝɞɔɏəɟɞɨ ɞɜɑɍɟɑɘɚɏɚ ɟɜɚɎəɫ ɢɎɑɞɌ. 94%  ɔɝɛɚɗɨɓɟɑɘɚɕ 

ɛɜɔɜɚɐəɚɕ Ɏɚɐɧ ɔɘɑɑɞ ɛɜɔɑɘɗɑɘɧɕ ɟɜɚɎɑəɨ ɖɔɝɗɚɞəɚɝɞɔ, ɣɞɚ ɞɚɒɑ ɫɎ- 

ɗɫɑɞɝɫ ɚɞɗɔɣɔɞɑɗɨəɚɕ ɣɑɜɞɚɕ Ɏɚɐ ȹɚɜɎɑɏɔɔ ɔ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɎɚɐɌ 

Ɏ ɝɞɜɌəɑ ɚɣɑəɨ ɘɫɏɖɌɫ (SSB, 2013).  

 
ǖǮǷǹǳǴǰ 1.53.  

ɼʝʩʷʪʴ ʥʘʠʙʦʣʝʝ 
ʚʘʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 
ʥʘ ʨʫʩʣʘ ʥʦʨʚʝʞʩʢʠʭ 
ʨʝʢ (EEA, 2010) 
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1.5.1.4. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʋʢʨʘʠʥʳ 

ȻɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɛɚɎɑɜɡəɚɝɞəɧɑ ɔɝɞɚɣəɔɖɔ ɎɚɐɚɝəɌɍɒɑəɔɫ ȿɖɜɌɔ- 

əɧ əɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ ɐɑɝɫɞɔ ɗɑɞ ɔəɞɑəɝɔɎəɚ ɓɌɏɜɫɓəɫɗɔɝɨ. ȴɓ- 

ɓɌ əɔɓɖɚɏɚ ɖɌɣɑɝɞɎɌ ɚɣɔɝɞɖɔ ɛɜɚɘɧɤɗɑəəɧɡ, ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ, 

ɍɧɞɚɎɧɡ, ɗɔɎəɑɎɧɡ ɝɞɚɣəɧɡ Ɏɚɐ ɛɚɝɞɟɛɗɑəɔɫ ɓɌɏɜɫɓəɑəəɧɡ ɝɞɚɖɚɎ Ɏ 

ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɚɑɘɧ əɑ ɟɘɑəɨɤɌɑɞɝɫ, ɡɚɞɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ Ɏ 

ɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɌɣɌɗɚɘ 90 -ɡ ɏɚɐɚɎ ɁɁ ɝɞɚ- 

ɗɑɞɔɫ ɟɘɑəɨɤɔɗɚɝɨ ɍɚɗɑɑ ɣɑɘ ɎɐɎɚɑ. 

ȶɌɣɑɝɞɎɚ ɎɚɓɎɜɌɞəɧɡ (ɝɞɚɣəɧɡ) Ɏɚɐ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ əɑ ɝɚ- 

ɚɞɎɑɞɝɞɎɟɑɞ ɟɝɞɌəɚɎɗɑəəɧɘ əɚɜɘɌɞɔɎɌɘ ȻȰȶ. Ȯ ɜɫɐɑ ɜɑɏɔɚəɚɎ ȿɖɜɌɔəɧ 

əɌɍɗɪɐɌɑɞɝɫ əɑɖɌɣɑɝɞɎɑəəɌɫ ɜɌɍɚɞɌ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ, Ɍ ɖɚɑ-ɏɐɑ 

ɚəɔ ɝɚɎɝɑɘ əɑ ɜɌɍɚɞɌɪɞ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ ɝɟɥɑɝɞɎɟɑɞ ɛɜɌɖɞɔɖɌ əɑɚɍɚɝəɚɎɌəəɚɏɚ ɟɎɑɗɔɣɑəɔɫ 

əɚɜɘɌɞɔɎɚɎ ȻȰȶ (ɟɝɞɌəɚɎɗɑəɔɑ Ɏɜɑɘɑəəɧɡ ȻȰȶ), ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ 

ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɫɘ ɛɑɜɑɎɚɐɔɞɨ ɝɞɚɣəɧɑ Ɏɚɐɧ Ɏ ɖɌɞɑɏɚɜɔɪ ɓɌɏɜɫɓəɑəəɧɡ 

əɚɜɘɌɞɔɎəɚ ɚɣɔɥɑəəɧɡ, əɑ ɔɓɘɑəɫɫ ɛɜɔ ɩɞɚɘ əɔɓɖɚɑ ɖɌɣɑɝɞɎɚ ɞɑɡəɚɗɚ- 

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɚɣɔɝɞɖɔ. 

ȺɝəɚɎəɧɘɔ ɓɌɏɜɫɓəɔɞɑɗɫɘɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɫɎɗɫɪɞɝɫ ɛɜɚɘɧɤ- 

ɗɑəəɧɑ ɛɜɑɐɛɜɔɫɞɔɫ ð ɩəɑɜɏɑɞɔɖɔ, ɣɑɜəɚɕ ɘɑɞɌɗɗɟɜɏɔɔ, ɟɏɚɗɨəɚɕ ɛɜɚ- 

ɘɧɤɗɑəəɚɝɞɔ ɏɚɜɚɐɚɎ: ȳɌɛɚɜɚɒɨɫ, ȰəɑɛɜɚɛɑɞɜɚɎɝɖɌ, Ȱɚəɑɢɖɚɕ ɚɍɗɌɝɞɔ 

ɔ ɚɍɦɑɖɞɧ ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɏɚ ɡɚɓɫɕɝɞɎɌ ð Ɏ ɚɝəɚɎəɚɘ ɖɚɘɘɟəɌɗɨ- 

əɧɑ ɛɜɑɐɛɜɔɫɞɔɫ ɏɚɜɚɐɚɎ: ȰəɑɛɜɚɛɑɞɜɚɎɝɖɌ, Ⱥɐɑɝɝɧ ɔ ȷɨɎɚɎɌ. 

ȭɚɗɨɤɑ ɓɌɏɜɫɓəɑəəɧɡ Ɏɚɐ ɝɍɜɌɝɧɎɌɪɞ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɔ Ȱəɑɛɜɚɛɑ- 

ɞɜɚɎɝɖɚɕ, Ȱɚəɑɢɖɚɕ, ȷɟɏɌəɝɖɚɕ, ȳɌɛɚɜɚɒɝɖɚɕ ɔ Ⱥɐɑɝɝɖɚɕ ɚɍɗɌɝɞɑɕ. 

 
1.5.1.5. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ȹɑɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɚ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɚɍɑɝɛɑɣɑəəɚɝɞɔ Ɏɚɐəɧ- 

ɘɔ ɜɑɝɟɜɝɌɘɔ, Ɏ ȭɑɗɌɜɟɝɔ əɑɐɚɝɞɌɞɚɣəɚ ɩɠɠɑɖɞɔɎəɚ ɠɟəɖɢɔɚəɔɜɟɪɞ 

ɔəɝɞɜɟɘɑəɞɧ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɑɌɗɔɓɌɢɔɔ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɕ ɛɚɗɔɞɔɖɔ. 

Ⱦɜɑɍɟɑɞ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ əɚɜɘɌɞɔɎəɚ-ɛɜɌɎɚɎɌɫ ɍɌɓɌ, ɖɚɚɜɐɔəɌɢɔɫ 

ɐɑɕɝɞɎɔɕ Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə (ɟɛɚɗəɚɘɚɣɑəəɧɡ ɏɚɝɟɐɌɜɝɞ- 

Ɏɑəəɧɡ ɚɜɏɌəɚɎ, ɝɟɍɦɑɖɞɚɎ ɡɚɓɫɕɝɞɎɚɎɌəɔɫ, ɚɍɥɑɝɞɎɑəəɚɝɞɔ) ɛɚ ɜɌɢɔɚ- 

əɌɗɨəɚɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɔ ɚɡɜɌəɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȮɑɝɨɘɌ ɚɝɞɜɚ ɝɞɚ- 

ɔɞ ɛɜɚɍɗɑɘɌ ɓɌɏɜɫɓəɑəɔɫ ɜɑɖ ɍɔɚɏɑəəɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɔ ɓɌɥɔɞɧ ɔɡ ɚɞ 

ɩɎɞɜɚɠɔɖɌɢɔɔ. ȳəɌɣɔɞɑɗɨəɟɪ Ɍəɞɜɚɛɚɏɑəəɟɪ əɌɏɜɟɓɖɟ ɔɝɛɧɞɧɎɌɪɞ 

ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ. 

Ȱɑɫɞɑɗɨəɚɝɞɨ ɛɚ ɜɑɤɑəɔɪ Ɏɚɐəɧɡ ɛɜɚɍɗɑɘ Ɏ ȭɑɗɌɜɟɝɔ ɚɝɟɥɑɝɞɎɗɫ- 

ɑɞɝɫ Ɏ ɜɌɘɖɌɡ ȶɚɘɛɗɑɖɝəɚɕ ɛɜɚɏɜɌɘɘɧ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ 

ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ȯɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɚɏɜɌɘɘɧ ɛɚ ɎɚɐɚɝəɌɍɒɑəɔɪ 

ɔ ɎɚɐɚɚɞɎɑɐɑəɔɪ òɃɔɝɞɌɫ ɎɚɐɌó, ɖɚɞɚɜɌɫ ɎɧɛɚɗəɫɗɌɝɨ Ɏ 2006 ð2010 ɏɚɐɌɡ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɑɌɗɔɓɟɑɞɝɫ ɛɜɚɏɜɌɘɘɌ 201 1ð2015 ɏɚɐɚɎ, ɖɚɞɚɜɌɫ ɝɚɜɔ- 

ɑəɞɔɜɚɎɌəɌ əɌ ɜɌɓɎɔɞɔɑ ɝɔɝɞɑɘ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑ- 

ɐɑəɔɫ, ɛɚɎɧɤɑəɔɑ ɖɌɣɑɝɞɎɌ ɛɚɐɌɎɌɑɘɚɕ ɛɚɞɜɑɍɔɞɑɗɫɘ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ 

ɔ ɚɣɔɝɞɖɟ ɚɞɎɚɐɔɘɧɡ ɝɞɚɣəɧɡ Ɏɚɐ, ɟɗɟɣɤɑəɔɑ ɓɌɥɔɞɧ ɛɚɐɓɑɘəɧɡ ɔ ɛɚ- 

Ɏɑɜɡəɚɝɞəɧɡ ɔɝɞɚɣəɔɖɚɎ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɚɞ ɓɌɏɜɫɓəɑəɔɫ. 

Ȯ ɛɚɝɗɑɐəɔɑ 10 ɗɑɞ Ɏɧɛɚɗəɑə ɓəɌɣɔɞɑɗɨəɧɕ ɚɍɦɑɘ ɜɌɍɚɞ ɛɚ ɜɌɓɎɔ- 

ɞɔɪ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ. ȺɐəɌɖɚ ɚɝɞɌ- 

ɑɞɝɫ əɑɜɑɤɑəəɧɘ ɜɫɐ ɛɜɚɍɗɑɘ. 
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Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɖɚɗɚ 2 ɘɗə əɌɝɑɗɑəɔɫ, ɚɡɎɌɣɑəəɚɏɚ ɢɑəɞɜɌɗɔɓɚ- 

ɎɌəəɧɘɔ ɝɔɝɞɑɘɌɘɔ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɔɝɛɚɗɨɓɟɪɞ Ɏɚɐɟ ɝ ɝɚɐɑɜɒɌəɔɑɘ ɒɑ- 

ɗɑɓɌ Ɏɧɤɑ ɝɌəɔɞɌɜəɚɕ əɚɜɘɧ. ȮɚɐɌ ɔɓ ɓəɌɣɔɞɑɗɨəɚɏɚ ɣɔɝɗɌ ɔɝɞɚɣəɔɖɚɎ 

əɑɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ (Ɏ ɚɝəɚɎəɚɘ ɤɌɡɞəɧɑ ɖɚɗɚɐɢɧ) 

əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɌəɔɞɌɜəɧɘ ɞɜɑɍɚɎɌəɔɫɘ ɛɚ ɝɌəɔɞɌɜəɚ-ɡɔɘɔɣɑɝɖɔɘ ɔ 

ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɣɞɚ ɝɎɫɓɌəɚ ɖɌɖ ɝ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑə- 

əɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ (Ɏəɑɝɑəɔɑ ɚɜɏɌəɔɣɑɝɖɔɡ ɔ ɘɔəɑɜɌɗɨəɧɡ ɟɐɚɍɜɑəɔɕ), 

ɞɌɖ ɔ ɝ əɌɜɟɤɑəɔɑɘ ɝɌəɔɞɌɜəɚ-ɏɔɏɔɑəɔɣɑɝɖɔɡ ɛɜɌɎɔɗ ɛɜɔ ɜɌɓɘɑɥɑəɔɔ, 

ɚɍɚɜɟɐɚɎɌəɔɔ ɔ ɩɖɝɛɗɟɌɞɌɢɔɔ ɖɚɗɚɐɢɑɎ. 

Ȯ ȭɑɗɌɜɟɝɔ ɚɞɘɑɣɌɑɞɝɫ Ɏɧɝɚɖɔɕ ɠɔɓɔɣɑɝɖɔɕ ɔɓəɚɝ ɚɣɔɝɞəɧɡ ɝɚɚɜɟ- 

ɒɑəɔɕ ɖɌəɌɗɔɓɌɢɔɔ, ɚɞɝɟɞɝɞɎɔɑ ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɚɍɚɜɟɐɚɎɌ- 

əɔɫ ɐɗɫ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɞ ɍɔɚɏɑəəɧɡ ɩɗɑɘɑəɞɚɎ (ɌɓɚɞɌ 

ɔ ɠɚɝɠɚɜɌ), Ɍ ɞɌɖɒɑ əɑɐɚɝɞɌɞɚɣəɧɕ ɟɜɚɎɑəɨ ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɔ ɐɔɝɛɑɞ- 

ɣɑɜɔɓɌɢɔɔ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ. Ⱥɣɔɝɞəɧɑ ɝɚɚɜɟɒɑəɔɫ ɖɌəɌɗɔ- 

ɓɌɢɔɔ ɛɚɝɞɜɚɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ 1970 -ɑ ɏɚɐɧ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ ɔ 

ɞɜɑɍɟɪɞ ɛɜɚɎɑɐɑəɔɫ ɖɚɘɛɗɑɖɝəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ ɘɚɐɑɜəɔɓɌɢɔɔ. 

Ⱥɝɞɜɚɕ əɑɜɑɤɑəəɚɕ ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ ɝɍɜɚɝ Ɏ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɑ 

ɝɔɝɞɑɘɧ ɎɚɐɚɚɞɎɑɐɑəɔɫ əɑɐɚɝɞɌɞɚɣəɚ ɚɣɔɥɑəəɧɡ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ 

ɝɞɚɣəɧɡ Ɏɚɐ ɎɝɗɑɐɝɞɎɔɑ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɕ ɜɌɍɚɞɧ ɗɚɖɌɗɨəɧɡ ɚɣɔɝɞ- 

əɧɡ ɝɚɚɜɟɒɑəɔɕ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ əɌ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɫɡ ɖɌəɌɗɔɓɌ- 

ɢɔɔ ɐɚɝɞɔɏɌɞɨ əɚɜɘɌɞɔɎəɚɕ ɝɞɑɛɑəɔ ɚɣɔɝɞɖɔ ɔ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɝɚɐɑɜɒɌəɔɫ Ɏ ɚɝɌɐɖɌɡ ɞɚɖɝɔɣəɧɡ ɎɑɥɑɝɞɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗ- 

ɗɚɎ. ȺɝɌɐɖɔ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ ɖɌəɌɗɔɓɌɢɔɔ Ɏ ȭɑɗɌɜɟɝɔ ɛɜɌɖɞɔɣɑɝɖɔ 

əɑ ɔɝɛɚɗɨɓɟɪɞɝɫ. 

 
1.5.1.6. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

Ȱɑɠɔɢɔɞ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɚɕ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɛɜɚ- 

ɍɗɑɘɚɕ, ɛɜɑɛɫɞɝɞɎɟɪɥɑɕ ɟɝɞɚɕɣɔɎɚɘɟ ɜɌɓɎɔɞɔɪ ȶɌɓɌɡɝɞɌəɌ. 

Ȼɜɔ ɝɚɎɜɑɘɑəəɚɘ əɔɓɖɚɘ ɟɜɚɎəɑ ɚɜɚɤɑəɔɫ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ɔɝɛɚɗɨ- 

ɓɟɪɞɝɫ ɛɚɣɞɔ ɛɚɗəɚɝɞɨɪ, ɣɞɚ ɫɎɗɫɑɞɝɫ əɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɠɌɖɞɚɜɚɘ ɐɌɗɨ- 

əɑɕɤɑɏɚ ɝɚɢɔɌɗɨəɚɏɚ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ əɌɤɑɕ ɜɑɝɛɟɍɗɔɖɔ. 

ȯɑɚɏɜɌɠɔɣɑɝɖɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɞɜɑɍəɚɝɞɑɕ Ɏ Ɏɚɐɑ ð ɚɍɜɌɞəɚɑ ɖ ɔɝɞɚɣ- 

əɔɖɌɘ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȻɚɐɌɎɗɫɪɥɌɫ ɣɌɝɞɨ Ɏɚɐɚɛɚɞɜɑɍɔɞɑɗɑɕ ɚɞəɚ- 

ɝɔɞɝɫ ɖ ɓɚəɑ ɜɌɝɝɑɔɎɌəɔɫ ɝɞɚɖɌ, ɎəɟɞɜɔɏɚɐɚɎɚɕ ɏɜɌɠɔɖ ɛɚɞɜɑɍəɚɝɞɑɕ 

Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏɚɐɧ ɜɑɓɖɚ ɜɌɓɗɔɣɌɑɞɝɫ ɐɗɫ ɏɚɜəɧɡ ɔ ɜɌɎəɔəəɧɡ ɞɑɜ- 

ɜɔɞɚɜɔɕ ɜɑɝɛɟɍɗɔɖɔ. ȺɝəɚɎəɧɘ ɛɚɞɜɑɍɔɞɑɗɑɘ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɫɎɗɫ- 

ɑɞɝɫ ɚɜɚɤɌɑɘɚɑ ɓɑɘɗɑɐɑɗɔɑ, ɛɚɞɜɑɍəɚɝɞɔ Ɏ Ɏɚɐɑ ɖɚɞɚɜɚɏɚ ɛɜɔɡɚɐɫɞɝɫ 

əɌ ɞɑɛɗɚɑ Ɏɜɑɘɫ ɏɚɐɌ. ɃɌɝɞɨ Ɏɚɐɧ ɛɚɝɗɑ ɚɜɚɤɑəɔɫ ɎɚɓɎɜɌɥɌɑɞɝɫ Ɏ ɜɑɖɔ 

ɔ ɔɝɛɚɗɨɓɟɑɞɝɫ əɑɚɐəɚɖɜɌɞəɚ ɛɜɔ əɌɜɌɝɞɌɪɥɑɘ ɟɡɟɐɤɑəɔɔ ɑɑ ɖɌɣɑɝɞɎɌ 

ɚɞ əɌɝɧɥɑəɔɫ ɝɚɗɫɘɔ, əɌɡɚɐɫɥɔɘɔɝɫ Ɏ ɛɚɣɎɑ, ɔ ɛɑɝɞɔɢɔɐɌɘɔ. ɉɞɚ ɝɖɌ- 

ɓɧɎɌɑɞɝɫ əɌ ɓɐɚɜɚɎɨɑ ɗɪɐɑɕ, ɛɚɞɜɑɍɗɫɪɥɔɡ Ɏɚɐɟ Ɏ əɔɓɚɎɨɫɡ ɜɑɖ. ȹɌ 

ɣɌɝɞɔ ɞɑɜɜɔɞɚɜɔɕ ɝ əɑɐɚɝɞɌɞɚɣəɧɘ ɐɜɑəɌɒɑɘ ɎɚɓəɔɖɌɑɞ Ɏɞɚɜɔɣəɚɑ ɓɌɝɚ- 

ɗɑəɔɑ ɛɚɣɎ ɔ ɔɡ ɛɚɐɞɚɛɗɑəɔɑ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɍɚɗɨɤɔɘ ɛɚɞɑɜɫɘ ɓɑɘɑɗɨ- 

əɧɡ ɜɑɝɟɜɝɚɎ. Ƚəɔɒɑəɔɑ ɝɞɚɖɌ ɜɑɖ ɎɝɗɑɐɝɞɎɔɑ ɑɏɚ ɓɌɍɚɜɌ əɌ ɚɜɚɤɑəɔɑ, 

ɚɝɟɤɑəɔɑ ɛɜɔɜɑɣəɧɡ ɞɟɏɌɑɎ, ɐɑɗɨɞ ɜɑɖ ɔ ɐəɌ ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɫ, Ɏɧɖɗɔəɔ- 

ɎɌəɔɑ ɎɚɓɎɜɌɞəɧɡ Ɏɚɐ əɌ ɛɚɎɑɜɡəɚɝɞɨ ɓɑɘɗɔ ɔ ɐɜɟɏɔɑ ɛɜɚɢɑɝɝɧ, ɝɎɫɓɌə- 

əɧɑ ɝ ɔɜɜɔɏɌɢɔɚəəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɚɐɧ, ɎɧɓɧɎɌɪɞ ɓəɌɣɔɞɑɗɨəɧɑ, 

ɣɌɝɞɚ əɑɍɗɌɏɚɛɜɔɫɞəɧɑ ɔɓɘɑəɑəɔɫ ɗɌəɐɤɌɠɞɚɎ. 
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Ƚɚɝɞɚɫəɔɑ Ɏɚɐɧ Ɏ ɜɑɝɛɟɍɗɔɖɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɡɔɘɔɣɑɝɖɔɘ ɝɚɝɞɌ- 

Ɏɚɘ ɐɚɍɌɎɚɖ, ɝɚɐɑɜɒɌəɔɑɘ ɝɚɗɔ, ɝɚɝɞɌɎɚɘ ɎɓɎɑɤɑəəɧɡ ɣɌɝɞɔɢ, ɞɑɘɛɑ- 

ɜɌɞɟɜɚɕ. ȶɌɣɑɝɞɎɚ Ɏɚɐɧ ð ɩɞɚ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɚɝɞɌɎɌ ɔ ɝɎɚɕɝɞɎ Ɏɚɐɧ, 

ɚɛɜɑɐɑɗɫɪɥɌɫ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɢɑɗɑɕ ɡɚɓɫɕɝɞɎɑəəɚ- 

ɛɔɞɨɑɎɚɏɚ, ɖɟɗɨɞɟɜəɚ-ɍɧɞɚɎɚɏɚ, ɜɧɍɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɔ ɞɑɡəɔɣɑɝɖɚɏɚ 

əɌɓəɌɣɑəɔɫ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɜɑɝɛɟɍɗɔɖɑ ɖɌɣɑɝɞɎɚ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ 

ɜɑɏɗɌɘɑəɞɔɜɟɑɞɝɫ ȯȺȽȾɚɘ 287 4-82.  

ȴəɞɑəɝɔɎəɚɑ ɔ əɑɜɌɢɔɚəɌɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɚɜɚɤɌɑɘɚɏɚ ɓɑɘɗɑɐɑɗɔɫ, 

Ɍ ɞɌɖɒɑ ɓɌɜɑɏɟɗɔɜɚɎɌəɔɑ ɝɞɚɖɌ Ɏ ɟɝɗɚɎɔɫɡ Ɍɜɔɐəɚɏɚ ɖɗɔɘɌɞɌ ɛɜɔɎɑɗɚ ɖ 

ɐɑɠɔɢɔɞɟ Ɏɚɐɧ Ɏ ɍɌɝɝɑɕəɌɡ ɘɌɗɧɡ ɔ ɖɜɟɛəɧɡ ɜɑɖ, ɞɌɖɔɡ ɖɌɖ ȴɗɔ, ȽɧɜɐɌ- 

ɜɨɫ, ȴɤɔɘ ɔ ɐɜ. ȹɌ əɌɤɔɡ ɏɗɌɓɌɡ ɔɝɣɑɓɗɚ ȬɜɌɗɨɝɖɚɑ ɘɚɜɑ. ȬəɌɗɚɏɔɣəɌɫ 

ɝɟɐɨɍɌ ɚɒɔɐɌɑɞ ɚɓɑɜɚ ȭɌɗɡɌɤ. 

Ȼɜɔ ɛɚɞɜɑɍəɚɝɞɔ ɜɑɝɛɟɍɗɔɖɔ Ɏ Ɏɚɐɑ Ɏ 100  ɖɘ3 Ɏ ɏɚɐ ɝɟɥɑɝɞɎɟɪɥɌɫ 

ɚɍɑɝɛɑɣɑəəɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ 34,6  ɖɘ3. Ȼɚ Ɏɚɐɚɚɍɑɝɛɑɣɑəəɚɝɞɔ əɌ ɐɟɤɟ 

əɌɝɑɗɑəɔɫ ȶɌɓɌɡɝɞɌə ɓɌəɔɘɌɑɞ ɛɚɝɗɑɐəɑɑ ɘɑɝɞɚ ɝɜɑɐɔ ɝɞɜɌə Ƚȹȯ. ȹɑ- 

ɡɎɌɞɖɌ ɔ əɑɛɜɌɎɔɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɑɝɟɜɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ ɝɚɓɐɌɪɞ 

ɝɑɜɨɑɓəɟɪ ɟɏɜɚɓɟ ɟɝɞɚɕɣɔɎɚɘɟ ɜɌɓɎɔɞɔɪ ɔ ɚɡɜɌəɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 

ɝɞɜɌəɧ. 

ȶɌɣɑɝɞɎɚ Ɏɚɐ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɜɑɝɛɟɍɗɔɖɔ, əɑ- 

ɝɘɚɞɜɫ əɌ ɛɜɚɐɚɗɒɌɪɥɔɕɝɫ ɝɛɌɐ ɛɜɚɔɓɎɚɐɝɞɎɌ ɔ ɟɘɑəɨɤɑəɔɫ ɚɍɦɑɘɚɎ 

ɚɞɎɚɐɔɘɧɡ ɝɞɚɣəɧɡ Ɏɚɐ, ɚɝɞɌɑɞɝɫ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ. ȻɗɚɥɌɐɔ 

ɚɣɌɏɚɎ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɝɚɝɞɌɎɗɫɪɞ ɚɞ əɑɝɖɚɗɨɖɔɡ ɐɚ ɝɚɞɑə 

ɖɎɌɐɜɌɞəɧɡ ɖɔɗɚɘɑɞɜɚɎ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɛɜɔɜɚɐəɧɡ 

Ɏɚɐ Ɏ ɜɑɝɛɟɍɗɔɖɑ ɟɝɔɗɔɎɌɑɞɝɫ ɛɜɚɍɗɑɘɌ ɚɍɑɝɛɑɣɑəɔɫ əɌɝɑɗɑəɔɫ ɐɚɍɜɚɖɌ- 

ɣɑɝɞɎɑəəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɚɕ. ɉɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɔəɠɑɖɢɔɚəəɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ, ɛɚɫɎɗɑəɔɪ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɍɑɒɑəɢɑɎ ɔ 

ɜɚɝɞɟ ɝɚɢɔɌɗɨəɚɕ əɌɛɜɫɒɑəəɚɝɞɔ. 

 
1.5.1.7. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ȽɜɌɓɟ ɒɑ ɛɚɝɗɑ ɚɍɜɑɞɑəɔɫ ɝɟɎɑɜɑəɔɞɑɞɌ ɏɚɝɟɐɌɜɝɞɎɌ ɂɑəɞɜɌɗɨəɚɕ 

Ȭɓɔɔ ɓɌɘɑəɔɗɔ ɛɜɑɒəɪɪ ɢɑəɞɜɌɗɔɓɚɎɌəəɟɪ ɝɔɝɞɑɘɟ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐ- 

əɧɘ ɡɚɓɫɕɝɞɎɚɘ ɔ ɩəɑɜɏɑɞɔɖɚɕ ɜɑɏɔɚəɌ əɌ ɝɚɎɘɑɝɞəɟɪ ɠɚɜɘɟ ɟɛɜɌɎɗɑ- 

əɔɫ əɌ ɚɝəɚɎɑ ɘɑɒɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɝɚɞɜɟɐəɔɣɑɝɞɎɌ. Ƚ ɩɞɚɕ ɢɑɗɨɪ ɚəɔ 

ɛɚɐɛɔɝɌɗɔ Ɏ 1992  ɏɚɐɟ ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʩʬʝʨʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʠ  ʦʭʨʘʥʦʡ  ʚʦʜʥʳʭ  ʨʝʩʫʨʩʦʚ  ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥ- 

ʥʳʭ    ʠʩʪʦʯʥʠʢʦʚ. 

Ȯ ɍɌɝɝɑɕəɑ ɜɑɖɔ ȽɧɜɐɌɜɨɫ əɚɎɧɑ ɚɞəɚɤɑəɔɫ ɛɜɚɫɎɔɗɔɝɨ Ɏ ɝɚɏɗɌɝɚ- 

ɎɌəɔɔ ɜɑɒɔɘɌ ɎɧɛɟɝɖɚɎ Ɏɚɐɧ ɔɓ ɎɚɐɚɡɜɌəɔɗɔɥɌ Ⱦɚɖɞɚɏɟɗɨɝɖɚɕ ȯɉȽ ɔ 

Ɏ ɜɌɓɜɌɍɚɞɖɑ ɘɑɡɌəɔɓɘɚɎ ɖɚɘɛɑəɝɌɢɔɕ ɝɞɜɌəɌɘ Ɏɚɐɚɝɍɚɜəɚɏɚ ɎɑɜɡɚɎɨɫ 

ɓɌ ɛɚɞɑɜɔ Ɏ ɎɧɜɌɍɚɞɖɑ ɩɗɑɖɞɜɚɩəɑɜɏɔɔ əɌ ɔɡ ɏɔɐɜɚɩɗɑɖɞɜɚɝɞɌəɢɔɫɡ ɛɜɔ 

ɔɜɜɔɏɌɢɔɚəəɚɘ ɜɑɒɔɘɑ ɛɚɐɌɣɔ Ɏɚɐɧ ɔɓ ɎɚɐɚɡɜɌəɔɗɔɥ. Ƚ ɩɞɚɕ ɢɑɗɨɪ 

ȶɌɓɌɡɝɞɌə, ȶɧɜɏɧɓɝɞɌə ɔ ȿɓɍɑɖɔɝɞɌə ɛɚɐɛɔɝɌɗɔ Ɏ 1998  ɏɚɐɟ ʉʦʛʣʘʰʝʥʠʝ 

ʧʦ   ʠʩʧʦʣʴʟʦʚʘʥʠʶ   ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ   ʨʝʩʫʨʩʦʚ   ʙʘʩʩʝʡʥʘ   ʨʝʢʠ   ʉʳʨʜʘʨʴʷ, 

ɖ ɖɚɞɚɜɚɘɟ ɣɑɜɑɓ ɏɚɐ ɛɜɔɝɚɑɐɔəɔɗɝɫ ȾɌɐɒɔɖɔɝɞɌə. 

ȺɐəɌɖɚ ɩɞɚ ɝɚɏɗɌɤɑəɔɑ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ Ɏɧɛɚɗəɫɑɞɝɫ ɔɓ-ɓɌ 

ɚɞɝɟɞɝɞɎɔɫ ɝɖɚɚɜɐɔəɔɜɚɎɌəəɚɕ ɛɚɗɔɞɔɖɔ Ɏ ɚɞəɚɤɑəɔɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɞɜɌəɝɏɜɌəɔɣəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɔ Ɏɑɐɑɞ ɖ ɚɏɜɚɘəɧɘ ɩɖɚəɚɘɔɣɑɝɖɔɘ 

ɛɚɞɑɜɫɘ, ɟɡɟɐɤɑəɔɪ ɘɑɒɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɚɞəɚɤɑəɔɕ, ɛɜɑɛɫɞɝɞɎɟɑɞ 
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ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɚɏɜɌəɔɣɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌɓ- 

Ɏɔɞɔɫ ɔəɞɑɏɜɌɢɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɜɑɏɔɚəɑ. 

ɀɌɖɞɔɣɑɝɖɔ ɝɗɚɒɔɎɤɔɕɝɫ ɎɚɐɚɓɌɍɚɜ Ɏ ȾɌɐɒɔɖɔɝɞɌəɑ ɝɚɝɞɌɎɗɫɑɞ 

ɛɚɜɫɐɖɌ 20%  ɚɞ ɚɍɦɑɘɌ, ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ Ɏ ɝɞɜɌəɑ, ɔ 11% ɚɞ ɝɜɑɐəɑ- 

ɘəɚɏɚɗɑɞəɑɏɚ ɝɞɚɖɌ ɍɌɝɝɑɕəɌ ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɫ. ȭɑɓɎɚɓɎɜɌɞəɧɕ ɝɞɚɖ ɝɚ- 

ɝɞɌɎɗɫɑɞ ɛɚɜɫɐɖɌ 35%  ɚɞ ɎɚɐɚɓɌɍɚɜɌ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ ɌəɌɗɚɏɔɣ- 

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɐɜɟɏɔɡ ɝɞɜɌə ɜɑɏɔɚəɌ ɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ əɌɔɘɑəɨɤɑɘ 

ɩɖɚɗɚɏɔɣɑɝɖɚɘ ɎɚɓɐɑɕɝɞɎɔɔ ȾɌɐɒɔɖɔɝɞɌəɌ əɌ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ɍɌɝɝɑɕəɌ 

ȬɜɌɗɨɝɖɚɏɚ ɘɚɜɫ. 

ȮɎɔɐɟ əɌɗɔɣɔɫ ɚɏɜɚɘəɧɡ ɏɔɐɜɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɜɑɝɟɜɝɚɎ ɏɗɌɎəɧɘ ɔ 

ɛɜɔɚɜɔɞɑɞəɧɘ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɑɘ Ɏ ɝɞɜɌəɑ ɫɎɗɫɑɞɝɫ ɏɔɐɜɚɩəɑɜɏɑɞɔɖɌ. 

Ȯ ɝɞɜɟɖɞɟɜɑ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ (ɛɚ ɎɚɐɚɓɌɍɚɜɟ) ɐɚɘɔəɔɜɟɑɞ ɚɜɚɤɌ- 

ɑɘɚɑ ɓɑɘɗɑɐɑɗɔɑ ð ɐɚ 84%,  ɡɚɓɫɕɝɞɎɑəəɚ-ɛɔɞɨɑɎɚɑ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞ- 

Ɏɑəəɚɑ ɎɚɐɚɝəɌɍɒɑəɔɑ ð 8,5%; ɛɜɚɘɧɤɗɑəəɚɝɞɨ ð 4,5%; ɜɧɍəɚɑ ɡɚɓɫɕ- 

ɝɞɎɚ ð 3% (ɜɔɝ. 1.54).  

Ȯɚɐɚɛɚɞɜɑɍɗɑəɔɑ Ɏ ɍɗɔɒɌɕɤɔɑ 10ð15 ɗɑɞ ɔ əɌ ɐɌɗɨəɑɕɤɟɪ ɛɑɜɝɛɑɖ- 

ɞɔɎɟ ɍɟɐɑɞ ɓɌɎɔɝɑɞɨ ɚɞ ɐɚɝɞɔɒɑəɔɫ ɟɝɞɚɕɣɔɎɚɏɚ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɜɌɓɎɔ- 

ɞɔɫ, ɐɑɘɚɏɜɌɠɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ, ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɜɑɌɗɔɓɌɢɔɔ ɝɔɝɞɑɘɧ 

ɒɔɓəɑəəɧɡ ɝɞɌəɐɌɜɞɚɎ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɏɚ ɟɗɟɣɤɑəɔɫ ɘɌɞɑɜɔɌɗɨəɚɏɚ 

ɛɚɗɚɒɑəɔɫ əɌɝɑɗɑəɔɫ, ɜɌɓɎɔɞɔɫ Ɏɝɑɡ ɚɞɜɌɝɗɑɕ ɩɖɚəɚɘɔɖɔ. 

ȻɜɚɐɚɎɚɗɨɝɞɎɑəəɌɫ ɛɜɚɍɗɑɘɌ ɝɞɌəɚɎɔɞɝɫ Ɏɝɑ ɍɚɗɑɑ ɚɝɞɜɚɕ, ɔ ɜɑ- 

ɤɌɞɨ ɑɑ ɛɜɔɐɑɞɝɫ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəɔɫ ɛɜɚɐɟɖɞɔɎəɚɝɞɔ ɝɟɥɑɝɞɎɟɪɥɔɡ 

ɟɏɚɐɔɕ, Ɏ ɚɝəɚɎəɚɘ ɚɜɚɤɌɑɘɧɡ, ɔ ɚɝɎɚɑəɔɫ əɚɎɧɡ ɚɜɚɤɌɑɘɧɡ ɛɗɚɥɌɐɑɕ 

ɝ ɐɚɎɑɐɑəɔɑɘ ɔɡ ɐɚ 1,6  ɘɗə ɏɌ (ɞɌɍɗ. 1.34).  ȼɌɓɎɔɞɔɑ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, 
 

 
ǖǮǷǹǳǴǰ 1.54.  

ɼʦʩʪʫʧ ʢ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʚ ʛʦʨʦʜʘʭ 
ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 
(ʇʈʆʆʅ,  ɼʫʰʘʥʙʝ  2012) 
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ǘǦǧǱǮǼǦ 1.34.  ʅʝʦʙʭʦʜʠʤʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ 0,1 ʛʘ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ (ʄʄʠɺʈ ʈʊ, ɼʫʰʘʥʙʝ 2010) 

 
 

 
ʈʧʣʙʠʙʫʞʤʵ 

ʈʤʧʲʙʝʵ ʧʩʧʱʙʞʥʴʮ ʠʞʥʞʤʵ ʨʧ ʜʧʝʙʥ, ʫʴʪ. ʜʙ 

2005 2010 2015 2020 2025 

ʈʦʩʪ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ ʩ ʫʯʝ- 
ʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʨʘʟʤʝ- 
ʨʘ ʥʘ ʫʨʦʚʥʝ 0,1 ʛʘ/ʯʝʣ., ʪʳʩ. ʛʘ 

 

 
 

732,41 

 

 
 

744,37 

 

 
 

830,00 

 

 
 

895,00 

 

 
 

965,00 

ʇʨʠʨʦʩʪ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦ 
ʧʷʪʠʣʝʪʢʘʤ, ʪʳʩ. ʛʘ 

  
11,96 

 
85,63 

 
65,00 

 
70,00 

 

 
ɚɝɚɍɑəəɚ ɏɚɜəɚɐɚɍɧɎɌɪɥɑɕ ɔ ɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɕ, ɞɌɖɒɑ ɛɚɞɜɑɍɟɑɞ ɐɚ- 

ɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɦɑɘɌ Ɏɚɐɧ. 

ȻɑɜɝɛɑɖɞɔɎəɚɑ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɑ ɐɚɗɒəɚ ɍɧɞɨ əɑ ɘɑəɑɑ 19ð22  ɖɘ3, 

ɣɞɚ ɛɜɑɐɟɝɘɚɞɜɑəɚ ɛɜɚɏɜɌɘɘɌɘɔ ɜɌɓɎɔɞɔɫ ɚɞɜɌɝɗɑɕ ɩɖɚəɚɘɔɖɔ ȾɌɐɒɔ- 

ɖɔɝɞɌəɌ ɔ ɟɣɞɑəɚ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ əɚɎɧɡ ɛɜɔəɢɔɛɚɎ Ɏɚɐɚɐɑɗɑəɔɫ Ɏ ɂɑə- 

ɞɜɌɗɨəɚ-ȬɓɔɌɞɝɖɚɘ ɜɑɏɔɚəɑ (ɜɔɝ. 1.55).  

ȿɘɑəɨɤɑəɔɑ ɔɘɑɪɥɔɡɝɫ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ɝɚɣɑ- 

ɞɌəɔɔ ɝ ɜɌɝɞɟɥɔɘɔ ɛɚɞɜɑɍəɚɝɞɫɘɔ Ɏ əɔɡ, Ɏɑɜɚɫɞəɚ, ɛɜɔɎɑɐɑɞ ɖ ɟɝɔɗɑəɔɪ 

ɖɚəɖɟɜɑəɢɔɔ ɓɌ Ɏɚɐɟ ɘɑɒɐɟ ɏɚɝɟɐɌɜɝɞɎɌɘɔ ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ. 

ȻɜɔɏɜɌəɔɣəɧɕ ȬɠɏɌəɔɝɞɌə, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɗɌəɔɜɟɑɞ ɟɎɑɗɔɣɔɞɨ ɔɝ- 

ɛɚɗɨɓɚɎɌəɔɑ ɝɚɍɝɞɎɑəəɚɏɚ ɜɑɣəɚɏɚ ɝɞɚɖɌ ɛɜɔɞɚɖɚɎ ɜɑɖɔ ȬɘɟɐɌɜɨɫ ɔ ɛɜɔ- 
 

 
ǖǮǷǹǳǴǰ 1.55.  

ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ 
ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʚ 
ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 
(Zoi Environment 
Network,  2011) 
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ɝɞɟɛɔɞɨ ɖ ɝɚɓɐɌəɔɪ ɟɓɖɚəɌɢɔɚəɌɗɨəɧɡ ɛɜɚɑɖɞɚɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ. ȹɌɛɜɔɘɑɜ, ɛɗɌəɔɜɟɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɛɗɚɥɌɐɔ ɚɜɚɤɌɑɘɧɡ ɓɑ- 

ɘɑɗɨ ɐɚ 1,5  ɘɗə ɏɌ (15 ɞɧɝ. ɖɘ2), ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɞ ɎɚɐɚɓɌɍɚɜ 

Ɏ ȬɠɏɌəɔɝɞɌəɑ ɔɓ ɞɜɌəɝəɌɢɔɚəɌɗɨəɧɡ ɜɑɖ. 

ȹɑɘɌɗɚɎɌɒəɌɫ ɛɜɚɍɗɑɘɌ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɔɘɑɪɥɔɑɝɫ ɔ ɝɞɜɚɫ- 

ɥɔɑɝɫ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɀɑɜɏɌəɝɖɚɕ ɐɚɗɔəɧ ð ɏɗɌɎəɚɏɚ ɝɞɚɖɌ ɜɑɖɔ Ƚɧɜ- 

ɐɌɜɨɫ ð əɌɛɚɗəɫɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɞɜɌəɝɏɜɌəɔɣəɧɘɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ 

(Ɏ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ð ɜɑɝɟɜɝɌɘɔ ɘɑɝɞəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ). 

ȴ ɛɚɩɞɚɘɟ ɖɜɌɕəɑ ɎɌɒəɚ ɝɍɌɗɌəɝɔɜɚɎɌɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔ ɝɖɚɚɜɐɔəɔ- 

ɜɚɎɌɞɨ ɟɛɜɌɎɗɑəɔɑ ɝɚɎɘɑɝɞəɧɘɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɘɑɒɐɟ ɝɞɜɌəɌɘɔ 

ɜɑɏɔɚəɌ ɛɟɞɑɘ: 

Å ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɘɑɡɌəɔɓɘɚɎ ɟɎɑɐɚɘɗɑəɔɫ, ɞ.ɑ. ɘɑɡɌəɔɓɘɚɎ ɝ ɛɚ- 

ɘɚɥɨɪ ɖɚɞɚɜɧɡ ɝɞɜɌəɧ ɘɚɏɟɞ ɟɎɑɐɚɘɗɫɞɨ ɐɜɟɏ ɐɜɟɏɌ ɔ ɝɚɏɗɌɝɚɎɧɎɌɞɨ 

ɛɗɌəɧ ɜɌɓɎɔɞɔɫ ɚɜɚɤɌɑɘɚɏɚ ɓɑɘɗɑɐɑɗɔɫ, ɝɞɜɚɔɞɑɗɨɝɞɎɌ ɛɗɚɞɔə, ɝɚɎ- 

ɘɑɝɞəɚ ɔɓɟɣɌɞɨ ɛɚɝɗɑɐɝɞɎɔɕ ɛɜɔəɔɘɌɑɘɧɡ ɜɑɤɑəɔɕ; 

Å ɜɑɌɗɔɓɌɢɔɔ ɛɜɔəɢɔɛɚɎ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏɧɏɚɐ, ɚɍɟɝɗɚɎɗɔ- 

ɎɌɪɥɔɡ ɎɓɌɔɘəɚɑ ɩɖɚəɚɘɔɣɑɝɖɚɑ ɜɌɓɎɔɞɔɑ, ɩɖɚɗɚɏɔɣɑɝɖɟɪ ɟɝɞɚɕɣɔ- 

Ɏɚɝɞɨ ɔ ɝɞɌɍɔɗɨəɚɝɞɨ Ɏ ɜɑɏɔɚəɑ. Ȱɗɫ ɩɞɚɏɚ ɎɌɒəɚ ɎɓɌɔɘəɚɑ ɐɚɎɑɜɔɑ, 

ɖɚɞɚɜɚɑ ɐɚɝɞɔɏɌɑɞɝɫ ɛɟɞɑɘ ɛɚɝɞɚɫəəɚɏɚ ɔ ɛɜɚɐɟɖɞɔɎəɚɏɚ ɐɔɌɗɚɏɌ əɌ 

Ɏɝɑɡ ɟɜɚɎəɫɡ; 

Å ɎɓɌɔɘɚɟɎɫɓɧɎɌəɔɫ ɛɜɚɍɗɑɘ ɔ ɓɌɐɌɣ Ɏɚɐəɧɡ ɔ ɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɜɑɝɟɜ- 

ɝɚɎ. Ȼɜɑɐɧɐɟɥɔɕ ɚɛɧɞ ɝɞɜɌə ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ, ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɥɔɡ 

əɌ ɚɝəɚɎɑ ɍɌɜɞɑɜəɧɡ ɝɚɏɗɌɤɑəɔɕ, ɚɖɌɓɌɗɝɫ əɑɟɐɌɣəɧɘ əɌ ɜɑɖɑ Ƚɧɜ- 

ɐɌɜɨɫ. Ȼɚɩɞɚɘɟ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɜɑɤɑəɔɫ ɘɑɒɏɚɝɟɐɌɜɝɞɎɑəəɧɡ 

Ɏɚɐəɧɡ ɛɜɚɍɗɑɘ əɌ ɎɓɌɔɘɚɎɧɏɚɐəɧɡ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɚɝəɚɎɌɡ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɚɞɘɑɞɔɘ ɝɗɑɐɟɪɥɑɑ: 

1.  ȱɐɔəɝɞɎɑəəɚ Ɏɚɓɘɚɒəɧɘ ɛɟɞɑɘ ɎɧɒɔɎɌəɔɫ ɝɞɜɌə ɂɑəɞɜɌɗɨəɚɕ 

Ȭɓɔɔ Ɏ ɟɝɗɚɎɔɫɡ əɌɜɌɝɞɌɪɥɑɏɚ ɐɑɠɔɢɔɞɌ Ɏɚɐɧ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌəɔɑ ɐɚɖ- 

ɞɜɔəɧ ɝɚɞɜɟɐəɔɣɑɝɞɎɌ əɌ ɚɝəɚɎɑ ɝɛɜɌɎɑɐɗɔɎɚɏɚ ɔ ɜɌɓɟɘəɚɏɚ ɔɝɛɚɗɨɓɚɎɌ- 

əɔɫ ɝɚɎɘɑɝɞəɧɡ Ɏɚɐ əɌ ɍɌɓɑ Ɏəɑɐɜɑəɔɫ Ɏ ɜɑɏɔɚəɑ ȴəɞɑɜəɌɢɔɚəɌɗɨəɚɏɚ 

ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ. 

2.  ȻɑɜɎɚɚɣɑɜɑɐəɧɘ əɌɛɜɌɎɗɑəɔɑɘ ɜɌɓɎɔɞɔɫ Ɏɚɐəɚ-ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɝɚɞɜɟɐəɔɣɑɝɞɎɌ ɝɞɜɌə ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ ɫɎɗɫɑɞɝɫ ɜɑɤɑəɔɑ ɎɚɛɜɚɝɌ ɚɍ 

ɚɍɘɑəɑ ɔəɠɚɜɘɌɢɔɑɕ ɘɑɒɐɟ ɝɞɜɌəɌɘɔ ɔ ɚɞɖɜɧɞɚɝɞɔ ɔəɠɚɜɘɌɢɔɔ Ɏ ɖɌ- 

ɣɑɝɞɎɑ ɝɜɑɐɝɞɎɌ ɛɚɎɧɤɑəɔɫ ɐɚɎɑɜɔɫ ɘɑɒɐɟ ɝɚɛɜɑɐɑɗɨəɧɘɔ ɝɞɜɌəɌɘɔ. 

3.  ȹɑɚɍɡɚɐɔɘɚ ɌɖɞɔɎɔɓɔɜɚɎɌɞɨ ɝɚɎɘɑɝɞəɟɪ ɜɌɍɚɞɟ ɚɞɜɌɝɗɑɎɧɡ Ɏɑ- 

ɐɚɘɝɞɎ ɝɞɜɌə ɂɑəɞɜɌɗɨəɚɕ Ȭɓɔɔ Ɏ əɌɛɜɌɎɗɑəɔɔ ɝɚɓɐɌəɔɫ ɔəɞɑɏɜɔɜɚɎɌə- 

əɧɡ ɘɑɞɚɐɚɎ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɝ ɟɝɔɗɑəɔɑɘ ɩɖɚɗɚɏɔɣɑɝɖɔɡ 

ɌɝɛɑɖɞɚɎ Ɏ ɟɛɜɌɎɗɑəɔɔ ɍɌɝɝɑɕəɌɘɔ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɖ. 

4.  Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ əɑɐɚɝɞɌɞɚɣəɧɑ ɘɑɜɧ ɛɚ ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɔ ɜɌɓ- 

Ɏɔɞɔɪ ɝɑɞɔ ȯɔɐɜɚɘɑɞɝɗɟɒɍ ɛɫɞɔ ɝɞɜɌə, ɚɝɚɍɑəəɚ Ɏ ɣɌɝɞɔ ɚɍɑɝɛɑɣɑəɔɫ 

ɟɝɞɚɕɣɔɎɚɕ ɍɌɓɧ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ. 

 
1.5.1.8. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ȶɗɪɣɑɎɧɑ ɛɜɚɍɗɑɘɧ Ɏ Ɏɚɐəɚɘ ɝɑɖɞɚɜɑ ȶɧɜɏɧɓɝɞɌəɌ ɝɗɑɐɟɪɥɔɑ: 

Å ɟɡɟɐɤɑəɔɑ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɛɚ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘ ɔ ɝɌəɔɞɌɜəɚ-ɡɔɘɔ- 

ɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ Ɏ ɝɔɝɞɑɘɌɡ ɎɚɐɚɝəɌɍɒɑəɔɫ Ɏ ɜɫɐɑ ɏɚɜɚɐɚɎ ɔ Ɏ ɝɑɗɨ- 

ɝɖɚɕ ɘɑɝɞəɚɝɞɔ; 
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Å əɑɐɚɝɞɌɞɚɣəɧɕ ɐɚɝɞɟɛ əɌɝɑɗɑəɔɫ ɖ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɘ ɝɔɝɞɑɘɌɘ ɛɔ- 

ɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɟɝɗɟɏ 

ɎɚɐɚɝəɌɍɒɑəɔɫ; 

Å ɚɞɝɟɞɝɞɎɔɑ Ɏɝɑɚɍɥɑɏɚ ɐɚɝɞɟɛɌ ɖ ɟɗɟɣɤɑəəɧɘ ɝɔɝɞɑɘɌɘ ɎɚɐɚɚɞɎɑɐɑəɔɫ 

ɔ ɝɌəɔɞɌɜɔɔ; 

Å əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɚɎɝɑɘɑɝɞəɚɏɚ ɟɗɟɣɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ 

Ɏɚɐ, ɝɍɜɌɝɧɎɌɑɘɧɡ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɔɓ ɝɔɝɞɑɘ ɎɚɐɚɚɞɎɑ- 

ɐɑəɔɫ; 

Å ɟɝɔɗɑəɔɑ ɞɑəɐɑəɢɔɕ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɛɚ ɝɌəɔɞɌɜəɚ-ɡɔɘɔ- 

ɣɑɝɖɔɘ ɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɍɑɓɚɛɌɝəɚɝɞɔ Ɏ ɔɝɞɚɣəɔ- 

ɖɌɡ ɎɚɐɚɝəɌɍɒɑəɔɫ; 

Å ɐɑɏɜɌɐɌɢɔɫ ɡɜɌəɔɗɔɥ ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɚɞ- 

ɡɚɐɚɎ ɔ ɟɝɔɗɑəɔɑ ɞɑəɐɑəɢɔɕ ɓɌɏɜɫɓəɑəɔɫ ɞɑɜɜɔɞɚɜɔɕ ɚɞɡɚɐɌɘɔ ɛɜɚ- 

ɔɓɎɚɐɝɞɎɌ ɔ ɛɚɞɜɑɍɗɑəɔɫ, ɚɞɝɟɞɝɞɎɔɑ ɛɚɗɔɏɚəɚɎ ɐɗɫ ɓɌɡɚɜɚəɑəɔɫ ɞɚɖ- 

ɝɔɣəɧɡ əɑɟɞɔɗɔɓɔɜɟɑɘɧɡ ɚɞɡɚɐɚɎ. 

ɉɞɔ əɑɏɌɞɔɎəɧɑ ɞɑəɐɑəɢɔɔ ɚɍɟɝɗɚɎɗɑəɧ: 

ð ɚɞɝɟɞɝɞɎɔɑɘ Ɏ ȶȼ ɛɗɌəɚɎ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɚɍɑɝɛɑɣɑəəɧɡ 

ɟɝɞɚɕɣɔɎɧɘ ɠɔəɌəɝɔɜɚɎɌəɔɑɘ ɔ ɘɌɞɑɜɔɌɗɨəɚ-ɞɑɡəɔɣɑɝɖɔɘɔ ɜɑɝɟɜ- 

ɝɌɘɔ; 

ð ɚɞɝɟɞɝɞɎɔɑɘ əɌɢɔɚəɌɗɨəɚɕ ɝɞɜɌɞɑɏɔɔ ɛɚ ɚɡɜɌəɑ Ɏɚɐəɧɡ ɔɝɞɚɣəɔɖɚɎ; 

ð əɑɝɚɎɑɜɤɑəɝɞɎɚɘ əɚɜɘɌɞɔɎəɚɕ ɔ ɞɑɡəɔɣɑɝɖɚɕ ɍɌɓɧ ɘɚəɔɞɚɜɔəɏɌ ɖɌ- 

ɣɑɝɞɎɌ ɛɚɐɌɎɌɑɘɚɕ Ɏɚɐɧ, Ɏ ɚɝɚɍɑəəɚɝɞɔ Ɏ ɝɔɝɞɑɘɌɡ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ 

ɎɚɐɚɚɞɎɑɐɑəɔɫ Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ, ɔ ɝɗɌɍɚɝɞɨɪ ɖɌɐɜɚɎɚɏɚ ɛɚɞɑə- 

ɢɔɌɗɌ ɚɜɏɌəɔɓɌɢɔɕ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ Ɏɑɐɑəɔɔ ɘɚəɔɞɚɜɔəɏɌ; 

ð ɐɑɠɔɢɔɞɚɘ ɔəɎɑɝɞɔɢɔɕ, Ɏɧɐɑɗɫɑɘɧɡ əɌ ɢɑɗɔ ɝɚɐɑɜɒɌəɔɫ ɔ ɜɌɓɎɔɞɔɫ 

ɔəɠɜɌɝɞɜɟɖɞɟɜɧ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ; 

ð ɞɑɡəɔɣɑɝɖɚɕ ɐɑɏɜɌɐɌɢɔɑɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ 

ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ, ɛɜɑɒɐɑ Ɏɝɑɏɚ əɌɝɚɝəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɚɣɔɝɞəɧɡ ɔ 

ɚɍɑɓɓɌɜɌɒɔɎɌɪɥɔɡ ɝɚɚɜɟɒɑəɔɕ, ɘɌɏɔɝɞɜɌɗɨəɚɕ ɔ ɜɌɝɛɜɑɐɑɗɔɞɑɗɨəɚɕ 

ɎɚɐɚɛɜɚɎɚɐəɚɕ ɝɑɞɔ; 

ð ɚɞɝɟɞɝɞɎɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɝɗɟɒɍ ɩɖɝɛɗɟɌɞɌɢɔɔ ɔəɠɜɌɝɞɜɟɖ- 

ɞɟɜɧ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɑɗɨɝɖɔɡ əɌɝɑ- 

ɗɑəəɧɡ ɛɟəɖɞɚɎ; 

ð əɑɡɎɌɞɖɚɕ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɏɚ ɚɍɝɗɟɒɔɎɌɪɥɑɏɚ ɛɑɜɝɚəɌɗɌ, Ɏ ɚɝɚ- 

ɍɑəəɚɝɞɔ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɝɗɟɒɍɌɡ ɩɖɝɛɗɟɌɞɌɢɔɔ ɔəɠɜɌɝɞɜɟɖ- 

ɞɟɜɧ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ Ɏ ɘɌɗɧɡ ɏɚɜɚɐɌɡ ɔ ɜɌɕɚəəɧɡ 

ɢɑəɞɜɌɡ; 

ð əɑɜɌɢɔɚəɌɗɨəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɝɑɗɑəɔɑɘ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ əɌ ɛɚ- 

ɗɔɎɧ ɔ ɐɜɟɏɔɑ ɢɑɗɔ, əɑ ɝɎɫɓɌəəɧɑ ɝ ɛɔɞɨɑɎɧɘɔ ɔ ɍɧɞɚɎɧɘɔ əɟɒɐɌɘɔ, 

ɎɝɗɑɐɝɞɎɔɑ ɝɗɌɍɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɟɣɑɞɌ ɛɚɞɜɑɍɗɑəɔɫ Ɏɚɐɧ ɔ ɚɞɝɟɞɝɞɎɔɫ 

ɩɠɠɑɖɞɔɎəɧɡ  ɘɚɞɔɎɌɢɔɕ; 

ð əɑɐɚɝɞɌɞɚɣəɚɕ ɔəɠɚɜɘɔɜɚɎɌəəɚɝɞɔ əɌɝɑɗɑəɔɫ ɔ ɘɑɝɞəɧɡ ɚɜɏɌəɚɎ 

ɟɛɜɌɎɗɑəɔɫ ɚ ɛɜɚɍɗɑɘɌɡ ɔ ɛɚɐɡɚɐɌɡ ɖ ɜɌɓɎɔɞɔɪ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ Ɏɚɐɚ- 

ɚɞɎɑɐɑəɔɫ ɔ ɝɌəɔɞɌɜɔɔ; 

ð əɑɐɚɝɞɌɞɚɣəɚɕ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɣɌɝɞɔ ɐɑɕɝɞɎɟɪɥɔɡ ɚɣɔɝɞəɧɡ ɔ 

ɚɍɑɓɓɌɜɌɒɔɎɌɪɥɔɡ ɝɚɚɜɟɒɑəɔɕ; 

ð əɑɐɚɝɞɌɞɚɣəɚɕ ɔɓɟɣɑəəɚɝɞɔ Ɏɗɔɫəɔɫ ɝɍɜɚɝəɧɡ Ɏɚɐ əɌ ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌ- 

ɪɥɑɕ ɝɜɑɐɧ ɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ Ɏ ɓɚəɌɡ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ əɌɝɑɗɑəɔɫ; 
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ð ɐɑɏɜɌɐɌɢɔɑɕ əɌɍɗɪɐɌɞɑɗɨəɚɕ ɝɑɞɔ, ɞɑɡəɔɣɑɝɖɚɕ ɔ ɔəɝɞɔɞɟɢɔɚəɌɗɨ- 

əɚɕ ɍɌɓɧ ɘɚəɔɞɚɜɔəɏɌ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɔɝɞɚɣəɔɖɌɡ ɛɔɞɨɑɎɚɏɚ Ɏɚɐɚ- 

ɝəɌɍɒɑəɔɫ, Ɏ ɚɝɚɍɑəəɚɝɞɔ əɌ ɛɚɎɑɜɡəɚɝɞəɧɡ, ɘɌɗɧɡ ɔ ɚɞɐɌɗɑəəɧɡ 

ɔɝɞɚɣəɔɖɌɡ; 

ð ɚɞɝɟɞɝɞɎɔɑɘ ɑɐɔəɚɕ əɌɢɔɚəɌɗɨəɚɕ ɍɌɓɧ ɐɌəəɧɡ ɚ ɝɚɝɞɚɫəɔɔ ɔ ɔɝɛɚɗɨ- 

ɓɚɎɌəɔɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɚ ɖɚɗɔɣɑɝɞ- 

Ɏɑəəɧɘ ɔ ɖɌɣɑɝɞɎɑəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ. 

 
1.5.1.9. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ȺɝəɚɎəɧɘɔ ɠɌɖɞɚɜɌɘɔ əɑɜɌɢɔɚəɌɗɨəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɫɎɗɫɪɞɝɫ: 

Å ɛɜɔɘɑəɑəɔɑ ɟɝɞɌɜɑɎɤɔɡ Ɏɚɐɚɑɘɖɔɡ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ; 

Å Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɛɚɞɑɜɨ Ɏɚɐɧ ɛɜɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɑ; 

Å əɑɐɚɝɞɌɞɚɣəɌɫ ɝɞɑɛɑəɨ ɚɝəɌɥɑəəɚɝɞɔ ɎɚɐɚɓɌɍɚɜəɧɡ ɝɚɚɜɟɒɑəɔɕ ɝɔ- 

ɝɞɑɘɌɘɔ ɟɣɑɞɌ; 

Å ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɔɎəɧɡ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ, ɝɞɔɘɟɗɔɜɟɪ- 

ɥɔɡ ɍɔɓəɑɝ ɖ ɌɖɞɔɎəɚɘɟ Ɏəɑɐɜɑəɔɪ ɛɜɚɏɜɑɝɝɔɎəɧɡ ɎɚɐɚɝɍɑɜɑɏɌɪ- 

ɥɔɡ ɞɑɡəɚɗɚɏɔɕ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɝɔɝɞɑɘ ɚɍɚɜɚɞəɚɏɚ ɔ ɛɚɎɞɚɜəɚ-ɛɚɝɗɑ- 

ɐɚɎɌɞɑɗɨəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɝɚɖɜɌɥɑəɔɪ əɑɛɜɚɔɓɎɚɐɔɞɑɗɨəɧɡ ɛɚ- 

ɞɑɜɨ Ɏɚɐɧ. 

ȻɜɚɍɗɑɘɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ: 

ð əɔɓɖɌɫ ɝɞɑɛɑəɨ ɚɝɎɚɑəɔɫ ɓɌɛɌɝɚɎ ɛɚɐɓɑɘəɧɡ Ɏɚɐ (Ɏ ɝɜɑɐəɑɘ ɛɚ ɝɞɜɌəɑ 

əɑ ɛɜɑɎɧɤɌɑɞ 33%);  

ð əɑɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɖɚɗɚ ɛɚɗɚɎɔəɧ ɣɔɝɗɫɥɔɡɝɫ əɌ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ 

ɟɣɑɞɑ ɜɌɓɎɑɐɌəəɧɡ ɔ ɚɢɑəɑəəɧɡ ɘɑɝɞɚɜɚɒɐɑəɔɕ ɛɜɑɝəɧɡ ɛɚɐɓɑɘəɧɡ 

Ɏɚɐ; 

ð ɐɚɍɧɣɌ ɓəɌɣɔɞɑɗɨəɚɕ ɐɚɗɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ əɌ ɟɣɌɝɞɖɌɡ əɑɐɜ, əɑ ɔɘɑɪ- 

ɥɔɡ ɟɞɎɑɜɒɐɑəəɧɡ ɓɌɛɌɝɚɎ ɛɚɐɓɑɘəɧɡ Ɏɚɐ; 

ð ɔɝɞɚɥɑəɔɑ ɘɑɝɞɚɜɚɒɐɑəɔɕ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɎɝɗɑɐɝɞɎɔɑ əɌɜɟɤɑəɔɕ ɜɑ- 

ɒɔɘɌ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɍɑɝɖɚəɞɜɚɗɨəɚɕ ɐɚɍɧɣɔ əɌ əɑɜɌɝ- 

ɛɜɑɐɑɗɑəəɚɘ ɠɚəɐɑ əɑɐɜ. 

Ⱥɐəɚɕ ɔɓ ɎɌɒəɧɡ ɛɜɚɍɗɑɘ ɜɌɓɎɔɞɔɫ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ȼɚɝɝɔɔ, ɝɎɫɓɌəəɚɕ ɝ ɟɝɞɚɕɣɔɎɧɘ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɑɘ, ɫɎɗɫɑɞɝɫ əɑɝɚɚɞ- 

ɎɑɞɝɞɎɔɑ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɛɚɞɜɑɍɗɫɑɘɚɕ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɨɪ 

əɌɝɑɗɑəɔɫ, ɏɔɏɔɑəɔɣɑɝɖɔɘ əɚɜɘɌɞɔɎɌɘ. 

ȿɝɗɟɏɌɘɔ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌ- 

ɢɔɔ ɛɚɗɨɓɟɪɞɝɫ ɚɖɚɗɚ 109  ɘɗə ɣɑɗɚɎɑɖ, ɔɗɔ ɐɚ 75%  ɚɍɥɑɕ ɣɔɝɗɑəəɚɝɞɔ 

əɌɝɑɗɑəɔɫ ɝɞɜɌəɧ. Ȯ ɖɜɟɛəɧɡ ɔ ɝɜɑɐəɔɡ ɏɚɜɚɐɌɡ ɟɝɗɟɏɌɘɔ ɢɑəɞɜɌɗɔɓɚ- 

ɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɛɚɗɨɓɟɑɞɝɫ ɛɚɣɞɔ Ɏɝɑ əɌɝɑɗɑəɔɑ, Ɏ ɘɌɗɧɡ ɏɚ- 

ɜɚɐɌɡ, ɛɚɝɑɗɖɌɡ ɏɚɜɚɐɝɖɚɏɚ ɞɔɛɌ ɔ ɝɑɗɨɝɖɔɡ əɌɝɑɗɑəəɧɡ ɛɟəɖɞɌɡ ɩɞɚɞ 

ɛɚɖɌɓɌɞɑɗɨ əɑ ɛɜɑɎɧɤɌɑɞ 60 %. Ȼɚ ɟɜɚɎəɪ ɐɚɝɞɟɛɌ əɌɝɑɗɑəɔɫ ɖ ɝɔɝɞɑ- 

ɘɌɘ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ȼɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ ɟɝɞɟ- 

ɛɌɑɞ ɜɌɓɎɔɞɧɘ ɝɞɜɌəɌɘ, Ɏ ɖɚɞɚɜɧɡ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɗɫɑɞ 90ð95%  

ɔ ɍɚɗɑɑ. 

ȴɓ ɚɍɥɑɏɚ ɚɍɦɑɘɌ Ɏɚɐɧ, ɛɚɐɌɎɌɑɘɚɕ Ɏ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɑ ɝɔɝɞɑɘɧ 

ɎɚɐɚɝəɌɍɒɑəɔɫ əɌɝɑɗɑəəɧɡ ɛɟəɖɞɚɎ, ɣɑɜɑɓ ɝɔɝɞɑɘɧ ɎɚɐɚɛɚɐɏɚɞɚɎɖɔ 

ɛɜɚɛɟɝɖɌɑɞɝɫ əɑ ɍɚɗɑɑ 59%, Ɏ ɝɑɗɨɝɖɔɡ əɌɝɑɗɑəəɧɡ ɛɟəɖɞɌɡ ɩɞɚɞ ɛɚɖɌ- 

ɓɌɞɑɗɨ əɑ ɛɜɑɎɧɤɌɑɞ 20 %. Ⱥɖɚɗɚ 27%  ɎɚɐɚɓɌɍɚɜɚɎ ɔɓ ɛɚɎɑɜɡəɚɝɞəɧɡ 
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ɔɝɞɚɣəɔɖɚɎ ɎɚɐɚɝəɌɍɒɑəɔɫ əɑ ɔɘɑɪɞ əɑɚɍɡɚɐɔɘɚɏɚ ɖɚɘɛɗɑɖɝɌ ɚɣɔɝɞ- 

əɧɡ ɝɚɚɜɟɒɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ 16%  əɑ ɚɝəɌɥɑəɧ ɚɍɑɓɓɌɜɌɒɔɎɌɪɥɔɘɔ 

ɟɝɞɌəɚɎɖɌɘɔ. 

ȶɌɒɐɧɕ Ɏɞɚɜɚɕ ɒɔɞɑɗɨ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ Ɏɧəɟɒɐɑə ɔɝɛɚɗɨɓɚ- 

ɎɌɞɨ ɐɗɫ ɛɔɞɨɑɎɧɡ ɢɑɗɑɕ Ɏɚɐɟ, əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ ɛɚ ɜɫɐɟ ɛɚɖɌɓɌɞɑɗɑɕ 

ɟɝɞɌəɚɎɗɑəəɧɘ əɚɜɘɌɞɔɎɌɘ, ɛɚɣɞɔ ɞɜɑɞɨ əɌɝɑɗɑəɔɫ ɝɞɜɌəɧ ɛɚɗɨɓɟɑɞ- 

ɝɫ ɔɝɞɚɣəɔɖɌɘɔ ɎɚɐɚɝəɌɍɒɑəɔɫ ɍɑɓ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɎɚɐɚɛɚɐɏɚɞɚɎɖɔ, 

əɌɝɑɗɑəɔɑ ɜɫɐɌ ɜɑɏɔɚəɚɎ ɝɞɜɌɐɌɑɞ ɚɞ əɑɐɚɝɞɌɞɖɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɔ ɚɞ- 

ɝɟɞɝɞɎɔɫ ɝɎɫɓɌəəɧɡ ɝ ɩɞɔɘ əɌɐɗɑɒɌɥɔɡ ɝɌəɔɞɌɜəɚ-ɍɧɞɚɎɧɡ ɟɝɗɚɎɔɕ 

ɛɜɚɒɔɎɌəɔɫ. ȹɑɖɌɣɑɝɞɎɑəəɟɪ ɛɚ ɝɌəɔɞɌɜəɚ-ɡɔɘɔɣɑɝɖɔɘ ɔ ɘɔɖɜɚɍɔɚɗɚ- 

ɏɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɛɔɞɨɑɎɟɪ Ɏɚɐɟ ɛɚɞɜɑɍɗɫɑɞ ɣɌɝɞɨ əɌɝɑɗɑəɔɫ Ɏ ȼɑɝ- 

ɛɟɍɗɔɖɑ ȴəɏɟɤɑɞɔɫ, ȼɑɝɛɟɍɗɔɖɑ ȶɌɗɘɧɖɔɫ, ȼɑɝɛɟɍɗɔɖɑ ȶɌɜɑɗɔɫ, ȶɌɜɌ- 

ɣɌɑɎɚ-Ƀɑɜɖɑɝɝɖɚɕ ȼɑɝɛɟɍɗɔɖɑ, Ɏ Ȼɜɔɘɚɜɝɖɚɘ ɖɜɌɑ, Ɏ ȬɜɡɌəɏɑɗɨɝɖɚɕ, ȶɟɜ- 

ɏɌəɝɖɚɕ, ȽɌɜɌɞɚɎɝɖɚɕ, Ⱦɚɘɝɖɚɕ ɔ ɋɜɚɝɗɌɎɝɖɚɕ ɚɍɗɌɝɞɫɡ, Ɏ ɁɌəɞɧ-ȸɌə- 

ɝɔɕɝɖɚɘ ɌɎɞɚəɚɘəɚɘ ɚɖɜɟɏɑ ð Ɋɏɜɑ ɔ Ƀɟɖɚɞɝɖɚɘ ɌɎɞɚəɚɘəɚɘ ɚɖɜɟɏɑ. 

ȼɌɓɎɔɞɔɑ ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ, ɚɜɔɑəɞɔɜɚɎɌəəɚɑ əɌ 

ɚɍɑɝɛɑɣɑəɔɑ ɏɌɜɌəɞɔɜɚɎɌəəɚɏɚ ɐɚɝɞɟɛɌ əɌɝɑɗɑəɔɫ ȼɚɝɝɔɔ ɖ ɖɌɣɑɝɞɎɑə- 

əɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɑ, ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɓɌɐɌɣɌ ɚɍɥɑɏɚɝɟɐɌɜɝɞɎɑəəɚ- 

ɏɚ ɘɌɝɤɞɌɍɌ, ɖɚɞɚɜɌɫ ɜɑɤɌɑɞɝɫ Ɏ ɜɌɘɖɌɡ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɚɏɜɌɘɘɧ 

òɃɔɝɞɌɫ ɎɚɐɌó. 

 
1.5.1.10. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

ȺɝəɚɎəɧɑ ɠɌɖɞɚɜɧ ɘɌɗɚɩɠɠɑɖɞɔɎəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑ- 

ɝɟɜɝɚɎ ȸɚɗɐɚɎɧ ɝɗɑɐɟɪɥɔɑ: 

Å əɑɜɌɢɔɚəɌɗɨəɚɑ ɓɑɘɗɑɟɝɞɜɚɕɝɞɎɚ ɞɑɜɜɔɞɚɜɔɔ ɝɞɜɌəɧ, əɑ ɚɍɑɝɛɑɣɔ- 

ɎɌɪɥɑɑ ɟɝɞɚɕɣɔɎɚɝɞɨ ɗɌəɐɤɌɠɞɚɎ ɔ ɍɚɗɨɤɔɑ Ɏ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɚɞɑɜɔ 

Ɏɚɐɧ; 

Å ɍɚɗɨɤɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɏɔɐɜɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɒɔɘɌ ɏɗɌɎəɧɡ ɜɑɖ ɚɞ ɝɞɜɌ- 

əɧ, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏɧɤɑ ɛɚ ɞɑɣɑəɔɪ; 

Å əɔɓɖɚɑ ɛɜɔɜɚɐəɚɑ ɖɌɣɑɝɞɎɚ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɔ ɛɜɔ- 

ɘɑəɑəɔɑ ɘɑɞɚɐɚɎ Ɏɑɐɑəɔɫ ɡɚɓɫɕɝɞɎɌ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɡ ɓɌɏɜɫɓəɑəɔɪ 

ɛɚɐɓɑɘəɧɡ ɔ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ. 

ȻɜɚɍɗɑɘɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐ ɫɎɗɫɪɞɝɫ: 

ð ɔɝɞɚɥɑəɔɑ ɘɑɝɞɚɜɚɒɐɑəɔɕ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɎɝɗɑɐɝɞɎɔɑ əɌɜɟɤɑəɔɕ ɜɑ- 

ɒɔɘɌ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ; 

ð ɘɌɗɧɑ ɛɗɚɥɌɐɔ ɗɑɝɚɎ ɔ ɝɚɡɜɌəɔɎɤɔɡɝɫ Ɏɚɐəɚ-ɍɚɗɚɞəɧɡ ɟɏɚɐɔɕ, Ɍ ɞɌɖ- 

ɒɑ ɠɌɖɞɔɣɑɝɖɚɑ ɚɞɝɟɞɝɞɎɔɑ ɎɚɐɚɚɡɜɌəəɧɡ ɓɚə ɔ ɛɚɗɚɝ ɜɑɖ ɔ ɎɚɐɚɑɘɚɎ, 

ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ ɎɗɌɏɑ əɌɖɚɛɔɞɨɝɫ ɔ ɛɜɚɎɚɢɔɜɟɑɞ ɓɌɝɟɡɔ, Ɍ ɛɜɚɐɚɗ- 

ɒɌɪɥɌɫɝɫ Ɏɚɛɜɑɖɔ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɟ ɛɜɌɖɞɔɖɌ ɐɚɍɧɣɔ ɛɑɝɖɌ ɔ ɏɜɌɎɔɫ 

ɔɓ ɜɟɝɑɗ ɜɑɖ ɟɘɑəɨɤɌɑɞ ɝɛɚɝɚɍəɚɝɞɨ ɜɑɖ ɖ ɝɌɘɚɚɣɔɥɑəɔɪ. Ȼɜɔ ɩɞɚɘ 

ɝɑɜɨɑɓəɧɑ ɘɑɜɧ ɛɚ ɔɓɘɑəɑəɔɪ ɖ ɗɟɣɤɑɘɟ, Ɏ ɞɚɘ ɣɔɝɗɑ ɞɜɑɍɟɪɥɔɑ 

ɛɜɔəɢɔɛɔɌɗɨəɧɡ ɛɚɗɔɞɔɣɑɝɖɔɡ ɜɑɤɑəɔɕ, ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɛɜɑɐɛɜɔ- 

əɔɘɌɪɞɝɫ; 

ð ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɔɓɘɑəɑəɔɑ ɖɗɔɘɌɞɌ, Ɏɑɐɟɥɑɑ ɖ ɌɜɔɐɔɓɌɢɔɔ ɞɑɜɜɔɞɚ- 

ɜɔɔ ȸɚɗɐɚɎɧ, ɛɜɔ ɖɚɞɚɜɧɡ ɌɐɌɛɞɔɎəɧɑ ɘɑɜɧ ɖɜɌɕəɑ ɓɌɛɌɓɐɧɎɌɪɞ. 

Ƚɜɑɐɔ ɛɜɚɍɗɑɘ ɟɛɜɌɎɗɑəɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ ɘɚɒəɚ əɌɓɎɌɞɨ: 

ð əɑɐɚɝɞɌɞɚɣəɚ ɩɠɠɑɖɞɔɎəɚɑ ɜɌɓɐɑɗɑəɔɑ ɠɟəɖɢɔɕ, ɚɞəɚɝɫɥɔɡɝɫ ɖ Ɏɚɐ- 

əɧɘ ɜɑɝɟɜɝɌɘ, ɘɑɒɐɟ ɎɑɐɚɘɝɞɎɌɘɔ; 
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ð əɑɐɚɛɟɝɞɔɘɚɑ ɝɚɎɘɑɥɑəɔɑ ɠɟəɖɢɔɕ ɟɛɜɌɎɗɑəɔɫ ɎɚɐɌɘɔ ɔ ɔɡ ɚɡɜɌəɧ; 

ð əɑɟɜɑɏɟɗɔɜɚɎɌəəɚɝɞɨ ɎɚɛɜɚɝɚɎ ɝɚɍɝɞɎɑəəɚɝɞɔ Ɏ ɚɞəɚɤɑəɔɔ ɜɑɖ ɔ Ɏɚ- 

ɐɚɑɘɚɎ ɔ ɛɜɔɗɑɏɌɪɥɔɡ ɞɑɜɜɔɞɚɜɔɕ. 

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɔ ȸɚɗɐɚɎɌ, ɔ ȿɖɜɌɔəɌ ɛɚɐɛɔɝɌɗɔ ȽɚɏɗɌɤɑəɔɑ ɚɍ Ɍɝɝɚ- 

ɢɔɌɢɔɔ ɝ ȱȽ, ɩɞɚ ɝɚɓɐɌɑɞ ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ Ɏəɑɐɜɑəɔɫ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɌə- 

ɐɌɜɞɚɎ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔ ɝɚɏɗɌɝɚɎɌəəɧɡ ɛɚɐɡɚɐɚɎ ɖ ɟɛɜɌɎɗɑəɔɪ Ɏɚɐəɧɘɔ 

ɜɑɝɟɜɝɌɘɔ ɔ ɘɑɒɐɟəɌɜɚɐəɚɘɟ ɝɚɞɜɟɐəɔɣɑɝɞɎɟ. 
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ǈǴǵǶǴǷȁ ǰ ǩǱǦǨǫ 1 
 

 
 
 
ǈǴǵǶǴǷȁ ǰ ǶǦǭǪǫǱǹ 1.1  

1.  Ƀɞɚ ɞɌɖɚɑ ɎɚɐɌ? ȻɜɔɎɑɐɔɞɑ ɛɚ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɝɑɝɞɚɜɚəəɑɑ ɚɛɜɑɐɑ- 

ɗɑəɔɑ. 

2.  ȶɌɖɔɑ ɜɌɓəɚɎɔɐəɚɝɞɔ Ɏɚɐɧ ɝɟɥɑɝɞɎɟɪɞ? 

3.  Ƀɞɚ ɞɌɖɚɑ ɞɫɒɑɗɌɫ ɎɚɐɌ? ȱɑ ɝɎɚɕɝɞɎɌ? 

4.  ȶɌɖ ɞɫɒɑɗɌɫ ɎɚɐɌ Ɏɗɔɫɑɞ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ? 

5.  Ȯ ɣɑɘ ɝɚɝɞɚɔɞ ɌəɚɘɌɗɨəɚɝɞɨ Ɏɚɐɧ? ȹɌɓɚɎɔɞɑ ɌəɚɘɌɗɨəɧɑ ɝɎɚɕɝɞɎɌ 

Ɏɚɐɧ. 

6.  Ȯ ɣɑɘ ɝɚɝɞɚɔɞ ɚɝɚɍɑəəɚɝɞɨ Ɏɚɐɧ ɖɌɖ ɡɔɘɔɣɑɝɖɚɏɚ Ɏɚɐɚɜɚɐɝɚɐɑɜ- 

ɒɌɥɑɏɚ ɝɚɑɐɔəɑəɔɫ? 

7.  ȶɌɖɔɑ ɡɔɘɔɣɑɝɖɔɑ ɝɎɫɓɔ ɝɟɥɑɝɞɎɟɪɞ Ɏ Ɏɚɐɑ? ȺɡɌɜɌɖɞɑɜɔɓɟɕɞɑ 

Ɏɚɐɚɜɚɐəɧɑ ɝɎɫɓɔ Ɏ Ɏɚɐɑ. 

8.  Ɂɔɘɔɣɑɝɖɔɑ ɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ ȺɖɝɔɏɑəɌ ɔ ȯɔɐɜɚɏɑəɌ 

ɖɌɖ ɩɗɑɘɑəɞɚɎ. 

9.  Ȯ ɣɑɘ ɝɚɝɞɚɔɞ ɌɖɞɔɎəɚɝɞɨ ȺɖɝɔɏɑəɌ? 

10.  ȽɚɝɞɌɎ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɛɚ ɘɌɝɝɑ. 

11.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɝ ɐɑɠɔɢɔɞɚɘ ɩɗɑɖɞɜɚəɚɎ. 

12.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɖɌɖ əɑɍɚɗɨɤɚɏɚ ɘɌɏəɔɞɌ. 

13.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɝ ɔɓɍɧɞɖɚɘ ɩɗɑɖɞɜɚəəɚɕ ɛɗɚɞəɚɝɞɔ. 

14.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɝɚ ɝɘɑɥɑəɔɑɘ ɢɑəɞɜɚɎ ɓɌɜɫɐɚɎ ɚɐɔə 

ɚɞəɚɝɔɞɑɗɨəɚ ɐɜɟɏɚɏɚ. 

15.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ Ɏ Ɏɔɐɑ ɞɑɞɜɌɩɐɜɌ ɔ ɗɚɛɌɝɞɑɕ ɎɔəɞɌ. 

16.  Ƚɞɜɚɑəɔɑ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ c ɖɚɎɌɗɑəɞəɚɕ ɛɚɗɫɜəɚɕ ɝɎɫɓɨɪ ɔ sp3- 

ɏɔɍɜɔɐɔɓɌɢɔɑɕ Ɍɞɚɘəɧɡ ɚɜɍɔɞɌɗɑɕ. 

17.  ȶ ɣɑɘɟ ɛɜɔɎɚɐɔɞ ɎɧɝɚɖɌɫ ɛɚɗɫɜəɚɝɞɨ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ? 

18.  Ȱɚəɚɜəɚ-Ɍɖɢɑɛɞɚɜəɧɑ ɝɎɫɓɔ Ɏ ɘɚɗɑɖɟɗɑ Ɏɚɐɧ. 

19.  ȻɜɔɎɑɐɔɞɑ ɚɛɜɑɐɑɗɑəɔɑ ɐɔɩɗɑɖɞɜɔɣɑɝɖɚɕ ɛɚɝɞɚɫəəɚɕ Ɏɚɐɧ. 

20.  Ȯ ɣɑɘ ɝɚɝɞɚɔɞ ɌəɚɘɌɗɔɫ ɗɨɐɌ? 

21.  ȯɔɛɚɞɑɓɌ ɚ ɝɞɜɟɖɞɟɜɑ ɗɨɐɌ. 

22.  Ƀɞɚ ɞɌɖɚɑ ɖɗɌɝɞɑɜɧ? Ȯɔɐɧ ɖɗɌɝɞɑɜɚɎ Ɏɚɐɧ? 

23.  ȸɚɐɑɗɨ çɘɑɜɢɌɪɥɔɡ ɖɗɌɝɞɑɜɚɎè Ɏ Ɏɚɐɑ. 

24.  ȶɗɌɞɜɌɞəɧɑ ɘɚɐɑɗɔ Ɏɚɐɧ. 

25.  ȶɗɌɝɞɑɜəɚ-ɖɗɌɞɜɌɞəɌɫ ɘɚɐɑɗɨ Ɏɚɐɧ. 

26.  ȯɔɛɚɞɑɓɌ ɜɌɐɔɖɌɗɨəɚɕ ɐɔɝɝɚɢɔɌɢɔɔ Ɏɚɐɧ. 

27.  ȸɚɐɑɗɨ ɝɞɜɟɖɞɟɜɧ ɟɝɞɚɕɣɔɎɧɡ çɖɎɌəɞɚɎè Ɏɚɐɧ. 

28.  çȮɚɐəɧɑ ɖɜɔɝɞɌɗɗɧè Ɏɚɐɧ. 

29.  Ƀɞɚ Ɏɗɔɫɑɞ əɌ ɝɞɜɟɖɞɟɜɟ ɖɗɌɝɞɑɜɚɎ Ɏɚɐɧ? 

30.  ȸɑɒɘɚɗɑɖɟɗɫɜəɧɑ ɔ ɖɚɘɛɗɑɖɝəɧɑ ɝɚɑɐɔəɑəɔɫ Ɏɚɐɧ. 

31.  Ⱥɖɔɝɗɔɞɑɗɨəɧɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ. 

32.  ȮɚɝɝɞɌəɚɎɔɞɑɗɨəɧɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ. 
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ǈǴǵǶǴǷȁ ǰ ǶǦǭǪǫǱǹ 1.2  

 

1.  ȺɡɌɜɌɖɞɑɜɔɓɟɕɞɑ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ɘɔɜɌ. 

2.  Ȱɚɝɞɟɛəɚɝɞɨ ɘɔɜɚɎɧɡ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɣɑɗɚɎɑɖɚɘ. 

3.  ȶɜɟɛəɑɕɤɔɑ ɚɓɑɜɌ ɔ ɜɑɖɔ Ɏ ɘɔɜɑ. 

4.  ȾɜɌəɝɏɜɌəɔɣəɧɑ ɜɑɣəɧɑ ɍɌɝɝɑɕəɧ Ɏ ɘɔɜɑ. 

5.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ Ɏ ȱɎɜɚɛɑ. 

6.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ Ɏ ȹɚɜɎɑɏɔɔ. 

7.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȿɖɜɌɔəɧ. 

8.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ. 

9.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə. 

10.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə. 

11.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȶɧɜɏɧɓɝɖɚɕ ȼɑɝɛɟɍɗɔɖɔ. 

12.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 

13.  Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ȼɑɝɛɟɍɗɔɖɔ ȸɚɗɐɚɎɌ. 

14.  ȶɜɟɏɚɚɍɚɜɚɞ Ɏɚɐɧ Ɏ ɛɜɔɜɚɐɑ. 

15.  Ȼɜɚɢɑɝɝɧ, ɠɚɜɘɔɜɟɪɥɔɑ ɝɚɝɞɌɎ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

16.  Ȼɜɚɢɑɝɝɧ, ɛɑɜɑɎɚɐɫɥɔɑ ɎɑɥɑɝɞɎɚ Ɏ ɜɌɝɞɎɚɜ. 

17.  ȼɌɝɞɎɚɜɔɘɚɝɞɨ ɏɌɓɚɎ ɔ ɞɎɑɜɐɧɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ. 

18.  Ȼɜɚɢɑɝɝɧ, ɎɧɎɚɐɫɥɔɑ ɎɑɥɑɝɞɎɚ ɔɓ ɜɌɝɞɎɚɜɌ. 

19.  ȯɔɐɜɚɗɔɓ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ ɔ Ɏ ɛɜɚɢɑɝɝɌɡ Ɏɚɐɚɚɣɔɝɞɖɔ. 

20.  Ȱɔɠɠɟɓɔɚəəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɛɜɔɜɚɐəɚɕ Ɏɚɐɑ. 

21.  Ⱥɍɘɑəəɧɑ ɛɜɚɢɑɝɝɧ Ɏ Ɏɚɐɑ. 

22.  Ɂɔɘɔɣɑɝɖɔɑ ɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

23.  Ȯɗɔɫəɔɑ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɜȹ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

24.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɌɜɍɚəɌɞəɚɕ ɝɔɝɞɑɘɧ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

25.  ȶɌɜɍɚəɌɞəɚɑ ɜɌɎəɚɎɑɝɔɑ Ɏ ɘɚɜɝɖɚɕ Ɏɚɐɑ. 

26.  Ʌɑɗɚɣəɚɝɞɨ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

27.  Ȼɜɚɢɑɝɝɧ ɓɌɖɔɝɗɑəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɚɑɘɚɎ. 

28.  ȳəɌɣɑəɔɫ ɖɌɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɝɚɝɞɚɫəɔɑ ɚɖɔɝɗɔ- 

ɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɏɔɐɜɚɝɠɑɜɑ? 

29.  ȼɚɗɨ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ Ɏ ɚɛɔɝɌəɔɔ ɛɜɚ- 

ɢɑɝɝɚɎ, ɖɚɞɚɜɧɑ ɛɜɚɞɑɖɌɪɞ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

30.  ȺɝəɚɎəɧɑ ɟɝɗɚɎɔɫ, ɖɚɞɚɜɧɑ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ Ɏ ɓɌ- 

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɛɚɞɑəɢɔɌɗɚɎ. 

31.  Ƚɛɚɝɚɍɧ ɔɓɘɑəɑəɔɫ Ɏɑɗɔɣɔə ɜȹ ɔ ȱh Ɏɚɐəɧɡ ɜɌɝɞɎɚɜɚɎ. 

32.  ȼɑɐɚɖɝ-ɍɟɠɑɜəɚɝɞɨ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

33.  Ȯɗɔɫəɔɑ ɚɖɔɝɗɔɞɑɗɨəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɟɝɗɚɎɔɕ əɌ ɘɔɏɜɌɢɔɪ 

ɩɗɑɘɑəɞɚɎ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 

34.  Ȼɜɚɔɝɡɚɒɐɑəɔɑ ɛɑɜɎɔɣəɧɡ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ ɛɜɔɜɚɐəɧɡ 

ɎɚɐɌɡ. 

35.  ȼɌɐɔɌɢɔɚəəɚɑ ɔəɔɢɔɔɜɚɎɌəɔɑ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ Ɏ ɛɜɔɜɚɐəɧɡ 

ɎɚɐɌɡ. 

36.  ȸɑɡɌəɔɓɘɧ ɠɚɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔəɔɢɔɔɜɚɎɌəɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌ- 

ɗɚɎ. 

37.  ȭɔɚɗɚɏɔɣɑɝɖɌɫ ɩɘɔɝɝɔɫ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 

38.  ȶɌɎɔɞɌɢɔɚəəɧɑ ɩɠɠɑɖɞɧ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ. 
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39.  ȽɎɚɕɝɞɎɌ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 

40.  ȺɍɜɌɓɚɎɌəɔɑ ɔ ɝɎɚɕɝɞɎɌ ɚɜɏɌəɔɣɑɝɖɔɡ ɝɎɚɍɚɐəɧɡ ɜɌɐɔɖɌɗɚɎ. 

41.  Ƀɞɚ ɞɌɖɚɑ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ? ȴɡ ɞɚɖɝɔɣəɚɝɞɨ, ɛɜɔɣɔəɧ əɌɖɚɛɗɑəɔɫ 

ɔ ɛɚɝɞɟɛɗɑəɔɫ Ɏ ɛɜɔɜɚɐəɧɑ Ɏɚɐɧ. 

42.  ɀɌɖɞɚɜɧ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɘɔɏɜɌɢɔɪ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɔɜɚɐ- 

əɧɡ ɎɚɐɌɡ. 

43.  ɀɚɜɘɧ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɔɚəɚɎ ɘɑɞɌɗɗɚɎ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. 

44.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɚɑɐɔəɑəɔɕ ɒɑɗɑɓɌ ɔ ɖɌɐɘɔɫ, ɔɡ Ɏɗɔɫəɔɑ əɌ ɒɔ- 

Ɏɧɑ ɚɜɏɌəɔɓɘɧ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. 

45.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɚɑɐɔəɑəɔɕ ɘɑɐɔ ɔ ɝɎɔəɢɌ, ɔɡ Ɏɗɔɫəɔɑ əɌ ɒɔɎɧɑ 

ɚɜɏɌəɔɓɘɧ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. 

46.  ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɚɑɐɔəɑəɔɕ ɡɜɚɘɌ ɔ ɢɔəɖɌ, ɔɡ Ɏɗɔɫəɔɑ əɌ ɒɔɎɧɑ 

ɚɜɏɌəɔɓɘɧ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɎɚɐɌɡ. 

47.  ȶɌɖ ɛɜɚɞɑɖɌɪɞ ɛɜɚɢɑɝɝɧ ɝɌɘɚɚɣɔɥɑəɔɫ Ɏ ɛɜɔɜɚɐəɧɡ ɎɚɐɌɡ, ɣɑɘ 

ɚɍɟɝɗɚɎɗɑəɌ ɔɡ ɜɑɌɗɔɓɌɢɔɫ? 

48.  ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɎɑɥɑɝɞɎ, ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɚɐɟ. 

49.  Ȼɜɚɢɑɝɝɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

50.  ȴɝɛɌɜɑəɔɑ Ɏ ɛɜɚɢɑɝɝɑ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

51.  Ƚɚɜɍɢɔɚəəɧɑ ɛɜɚɢɑɝɝɧ ɝɌɘɚɚɣɔɥɑəɔɫ ɛɜɔɜɚɐəɧɡ Ɏɚɐ. 

52.  ȸɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɑ ɝɌɘɚɚɣɔɥɑəɔɑ Ɏɚɐɧ. 

53.  Ɂɔɘɔɣɑɝɖɚɑ ɝɌɘɚɚɣɔɥɑəɔɑ Ɏɚɐɧ. 

54.  ɀɚɞɚɗɔɓ Ɏ ɛɜɚɢɑɝɝɌɡ ɝɌɘɚɚɣɔɥɑəɔɫ Ɏɚɐɧ. 

55.  Ȼɜɚɢɑɝɝɧ ɚɖɔɝɗɑəɔɫ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɝɌɘɚɚɣɔɥɑəɔɫ Ɏɚɐɧ. 

56.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ɘɔɜɑ. 

57.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ȱɎɜɚɛɑ. 

58.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ȹɚɜɎɑɏɔɔ. 

59.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ȿɖɜɌɔəɑ. 

60.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ. 

61.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə. 

62.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə. 

63.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȶɧɜɏɧɓɝɖɚɕ ȼɑɝɛɟɍɗɔɖɔ. 

64.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 

65.  Ⱥɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ȼɑɝɛɟɍɗɔɖɔ ȸɚɗɐɚɎɌ. 
 
 
 
 
ǈǴǵǶǴǷȁ ǰ ǶǦǭǪǫǱǹ 1.3  

1.  ȼɚɗɨ Ɏɚɐɧ Ɏ ɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɢɔɫɡ Ɏ ɚɜɏɌəɔɓɘɑ ɣɑɗɚɎɑɖɌ. 

2.  Ƀɞɚ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɛɚɞɑɜɑ Ɏɚɐɧ ɚɜɏɌəɔɓɘɚɘ ɣɑɗɚɎɑɖɌ? 

3.  ȶɌɖɔɘ ɔəɐɔɖɌɞɚɜɚɘ ɫɎɗɫɑɞɝɫ ɎɚɐɌ ɐɗɫ ɗɪɐɑɕ? 

4.  Ȯ ɣɑɘ ɓɌɖɗɪɣɌɑɞɝɫ ɓɐɚɜɚɎɧɕ ɚɍɜɌɓ ɒɔɓəɔ ɗɪɐɑɕ? 

5.  ȶɌɖ Ɏɗɔɫɑɞ ɎɚɐɌ Ɏ ɚɜɏɌəɔɓɘɑ ɣɑɗɚɎɑɖɌ əɌ ɟɝɗɚɎɔɫ ɝɟɥɑɝɞɎɚɎɌəɔɫ 

ɗɪɐɑɕ ɔ ɝɞɌɍɔɗɔɓɌɢɔɔ ɔɡ ɎɑɝɌ? 

6.  Ƚɖɚɗɨɖɚ Ɏɚɐɧ əɑɚɍɡɚɐɔɘɚ ɣɑɗɚɎɑɖɟ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɛɜɔ ɜɌɓəɧɡ 

ɟɝɗɚɎɔɫɡ ɜɌɍɚɞɧ ɔ ɛɜɚɒɔɎɌəɔɫ? 

7.  ȶɌɖ Ɏɗɔɫɑɞ ɖɌɣɑɝɞɎɚ ɛɚɞɜɑɍɗɫɑɘɚɕ Ɏɚɐɧ əɌ ɓɐɚɜɚɎɨɑ ɣɑɗɚɎɑɖɌ 

ɔ ɑɏɚ ɐɚɗɏɚɗɑɞɔɑ? 
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ǈǴǵǶǴǷȁ ǰ ǶǦǭǪǫǱǹ 1.4  

 

1.  Ȯɔɐɧ ɛɚɞɜɑɍɗɑəɔɫ ɞɑɡəɔɣɑɝɖɚɕ Ɏɚɐɧ əɌ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐ- 

ɛɜɔɫɞɔɫɡ. 

2.  ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ Ɏ ɡɔɘɔɣɑɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ. 

3.  ɂɔɖɗɧ ɚɍɚɜɚɞəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɞɑɡəɔɣɑɝɖɚɕ 

Ɏɚɐɧ ɐɌəəɧɡ ɢɔɖɗɚɎ. 

4.  ɉɖɚɗɚɏɔɣɑɝɖɚɑ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɚɍɚɜɚɞəɚɏɚ ɎɚɐɚɝəɌɍ- 

ɒɑəɔɫ. 

5.  ȮɚɐɚɝəɌɍɒɑəɔɑ ɐɗɫ ɚɜɚɤɑəɔɫ ɓɑɘɑɗɨ. 
 
 
 
 
ǈǴǵǶǴǷȁ ǰ ǶǦǭǪǫǱǹ 1.5  

1.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ Ɏ ɘɔɜɑ. 

2.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ Ɏ ȱɎɜɚɛɑ. 

3.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ Ɏ ȹɚɜɎɑɏɔɔ. 

4.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȿɖɜɌɔəɧ. 

5.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ. 

6.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə. 

7.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə. 

8.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȶɧɜɏɧɓɝɖɚɕ ȼɑɝɛɟɍɗɔɖɔ. 

9.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ. 

10.  Ȯɚɐəɧɑ ɛɜɚɍɗɑɘɧ ȼɑɝɛɟɍɗɔɖɔ ȸɚɗɐɚɎɌ. 



 

 



 

 
 
 

ʆʉʅʆɺʓ ʋʇʈɸɺʃɽʅʀʗ 
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2.2 Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ 
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ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ 
ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʦʨʚʝʞʩʢʦʡ ʩʠʩʪʝʤʳ 
ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 
ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ 
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ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ 
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2.3 əɚɜɘɔɜɚɎɌəɔɑ  ɝɍɜɚɝɚɎ 
ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ 
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2.4 ȻɚɖɌɓɌɞɑɗɔ ɎɓɌɔɘəɚɏɚ 
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2.6 ɍɌɝɝɑɕəɚɎɚɑ    ɟȻɜɌɎɗɑəɔɑ 
Ɏɚɐəɧɘɔ  ɜɑɝɟɜɝɌɘɔ . 
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2.1. ʇʦʥʷʪʠʝ ʦ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ 
 

 
ɺʦʜʘ ʩʪʦʠʪ ʦʩʦʙʥʷʢʦʤ ʚ ʠʩʪʦʨʠʠ ʥʘʝhʡ ʧʣʘʥʝʪʳ. ʅʝʪ 

ʧʨʠʨʦʜʥʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙ  rʩ ʥʝʡ ʩʨʘʚʥʠʪɹʩ̫ 

ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʭʦʜ ʦʩʥʦʚʥʳʭ, ʩʘʤʳʭ ʛʨʘʥʜʠʦʟʥʳʭ, ʛʝʦ- 

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʝ ʪʦʣʴʢʦ ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʥʦ ʠ ʛʣʫʙʦʢʠʝ ï ʚ ʤʘʩʰʪʘʙʝ ʙʠʦʩʬʝʨʳ ï ʯʘʩʪʠ ʧʣʘʥʝʪʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ ʩʘʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʠʭ ʧʨʦ̫ ʚʣʝ­ 

ʥʠʷʭ, ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʠ ʝʝ ʩʚʦʡʩʪʚʘʤʠ. 

Ȯ.ȴ. ȮɑɜəɌɐɝɖɔɕ 
 

 
Ȯɚɐəɚɑ ɡɚɓɫɕɝɞɎɚ ð əɌɢɔɚəɌɗɨəɌɫ ɚɞɜɌɝɗɨ ɡɚɓɫɕɝɞɎɌ, ɓɌəɔɘɌɪɥɌɫɝɫ 

ɔɓɟɣɑəɔɑɘ, ɟɣɑɞɚɘ, ɛɗɌəɔɜɚɎɌəɔɑɘ ɖɚɘɛɗɑɖɝəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐ- 

əɧɡ ɜɑɝɟɜɝɚɎ, ɚɡɜɌəɚɕ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɚɞ ɓɌɏɜɫɓəɑəɔɫ 

ɔ ɔɝɞɚɥɑəɔɫ ɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɚɕ ɔɡ ɖ ɘɑɝɞɟ əɌɓəɌɣɑəɔɫ (ɛɚɞɜɑɍɗɑ­ 

əɔɫ). ȺɝəɚɎəɌɫ ɓɌɐɌɣɌ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ð ɚɍɑɝɛɑɣɑəɔɑ Ɏɝɑɡ ɚɞɜɌɝɗɑɕ 

ɡɚɓɫɕɝɞɎɚɎɌəɔɫ Ɏɚɐɚɕ Ɏ əɑɚɍɡɚɐɔɘɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ 

ɖɌɣɑɝɞɎɌ. 

Ȱɗɫ ɜɑɤɑəɔɫ ɩɞɚɕ ɓɌɐɌɣɔ əɑɚɍɡɚɐɔɘɚ ɝɚɓɐɌəɔɑ ɚɛɜɑɐɑɗɑəəɚɏɚ ɜɑ- 

ɒɔɘɌ Ɏɚɐəɧɡ ɔɝɞɚɣəɔɖɚɎ, ɖɚɞɚɜɧɕ ɚɍɑɝɛɑɣɔɞ Ɏɚɓɘɚɒəɚɝɞɨ ɍɑɝɛɑɜɑɍɚɕ- 

əɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏɝɑɘɔ ɛɚɞɜɑɍɔɞɑɗɫɘɔ. ɉɞɚ ɐɚɝɞɔɏɌ­ 

ɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɗɑɖɝɌ ɝɛɑɢɔɌɗɨəɧɡ ɏɔɐɜɚɞɑɡəɔɣɑɝɖɔɡ ɝɚɚɜɟɒɑəɔɕ, 

ɖɚɞɚɜɧɑ ɚɍɜɌɓɟɪɞ ɎɌɒəɑɕɤɔɕ ɩɗɑɘɑəɞ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏɚ­ 

ɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɔ ɚɍɑɝɛɑɣɔɎɌɪɞ ɚɝɟɥɑɝɞɎɗɑəɔɑ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ Ɏɚɐɚ- 

ɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ. 

Ȼɚ ɡɌɜɌɖɞɑɜɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɚɞɜɌɝɗɔ ɩɖɚəɚɘɔɖɔ 

ɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ əɌ Ɏɚɐɚɛɚɞɜɑɍɔɞɑɗɑɕ ɔ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɑɕ. Ȯɚɐɚɛɚɞɜɑ­ 

ɍɔɞɑɗɔ (ɛɜɚɘɧɤɗɑəəɚɝɞɨ, ɝɑɗɨɝɖɚɑ ɡɚɓɫɕɝɞɎɚ, ɖɚɘɘɟəɌɗɨəɚɑ ɡɚɓɫɕɝɞɎɚ) 

ɔɓɧɘɌɪɞ Ɏɚɐɟ ɔɓ ɜɑɖ, ɎɚɐɚɬɘɚɎ, Ɏɚɐɚəɚɝəɧɡ ɛɗɌɝɞɚɎ ɔ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ 

ɛɜɚɘɧɤɗɑəəɚɏɚ, ɍɧɞɚɎɚɏɚ ɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ, 

ɚɜɚɤɑəɔɫ, ɚɍɎɚɐəɑəɔɫ ɔ ɐɜ. ȮɚɐɚɛɚɗɨɓɚɎɌɞɑɗɔ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ 

ɏɔɐɜɚɩəɑɜɏɑɞɔɖɌ, Ɏɚɐəɧɕ ɞɜɌəɝɛɚɜɞ, ɜɧɍɚɎɚɐɝɞɎɚ ɔ ɐɜ., ɔɝɛɚɗɨɓɟɪɞ Ɏɚɐɟ 

(Ɏɚɐəɟɪ ɝɜɑɐɟ) ɍɑɓ ɑɑ ɔɓɦɫɞɔɫ. 

Ȯɚɐəɚɑ ɡɚɓɫɕɝɞɎɚ Ɏɚ Ɏɝɑɡ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ ɛɜɑɎɜɌɞɔɗɚɝɨ Ɏ ɝɔɝɞɑɘɟ 

ɚɜɏɌəɔɓɚɎɌəəɚ ɛɗɌəɔɜɟɑɘɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɚ ɜɌɢɔɚəɌɗɨəɚɘɟ ɔ ɖɚɘɛ- 

ɗɑɖɝəɚɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɪ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɔ ɔɡ ɚɡɜɌəɑ ɚɞ ɔɝɞɚɥɑəɔɫ ɔ 

ɓɌɏɜɫɓəɑəɔɫ. Ȯɚɐəɚɑ ɡɚɓɫɕɝɞɎɚ ð Ɏ ɜɫɐɑ ɝɞɜɌə ð ɝɌɘɚɝɞɚɫɞɑɗɨəɌɫ ɚɞɜɌɝɗɨ 

ɩɖɚəɚɘɔɖɔ. 

ȮɚɐɚɡɚɓɫɕɝɞɎɑəəɧɕ ɖɚɘɛɗɑɖɝ ð ɩɞɚ ɝɚɎɚɖɟɛəɚɝɞɨ ɜɌɓɗɔɣəɧɡ ɚɞɜɌɝ- 

ɗɑɕ ɡɚɓɫɕɝɞɎɚɎɌəɔɫ, ɝɚɎɘɑɝɞəɚ ɔɝɛɚɗɨɓɟɪɥɔɡ Ɏɚɐəɧɑ ɜɑɝɟɜɝɧ ɚɛɜɑ­ 

ɐɑɗɑəəɚɕ ɣɌɝɞɔ Ɏɚɐəɚɏɚ ɍɌɝɝɑɕəɌ ɔɗɔ ɍɌɝɝɑɕəɌ Ɏ ɢɑɗɚɘ. ɉɞɚ ɝɗɚɒəɌɫ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɌɫ ɝɔɝɞɑɘɌ, ɖɚɞɚɜɌɫ ɠɟəɖɢɔɚəɔɜɟɑɞ əɌ ɚɝəɚɎɑ əɌɟɣəɚ 

ɚɍɚɝəɚɎɌəəɧɡ ɐɚɗɏɚɝɜɚɣəɧɡ ɛɜɚɏəɚɓɚɎ Ɏ ɚɞəɚɤɑəɔɔ ɞɜɑɍɚɎɌəɔɕ, ɛɜɑɐɦ­ 

ɫɎɗɫɑɘɧɡ ɜɌɓɗɔɣəɧɘɔ ɚɞɜɌɝɗɫɘɔ ɡɚɓɫɕɝɞɎɌ ɖ ɖɚɗɔɣɑɝɞɎɟ ɔ ɖɌɣɑɝɞɎɟ 
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Ɏɚɐɧ ɝ ɟɣɑɞɚɘ ɜɌɢɔɚəɌɗɨəɚɏɚ ɔ ɖɚɘɛɗɑɖɝəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ɝ ɘɔəɔɘɌɗɨəɧɘɔ ɚɞɜɔɢɌɞɑɗɨəɧɘɔ ɛɚɝɗɑɐɝɞɎɔɫɘɔ ɐɗɫ ɛɜɔ- 

ɜɚɐɧ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɢɑɗɫɘɔ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɝɗɑɐɟɪɥɔɑ ɞɜɑɍɚɎɌəɔɫ 

ɖ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɘɟ ɖɚɘɛɗɑɖɝɟ: 

1) ɚɍɑɝɛɑɣɑəɔɑ Ɏɚɐɚɕ Ɏɝɑɡ ɛɚɞɜɑɍɔɞɑɗɑɕ Ɏ ɐɚɝɞɌɞɚɣəɚɘ ɖɚɗɔɣɑɝɞɎɑ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɖɌɣɑɝɞɎɌ, Ɏ əɑɚɍɡɚɐɔɘɚɘ ɘɑɝɞɑ ɔ Ɏ əɑɚɍɡɚɐɔ­ 

ɘɚɑ Ɏɜɑɘɫ; 

2) ɝɚɡɜɌəɑəɔɑ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɕ ɔ ɏɌɜɌəɞɔɔ ɚɡɜɌəɧ Ɏɚɐɧ ɚɞ ɓɌ- 

ɏɜɫɓəɑəɔɫ, ɓɌɝɚɜɑəɔɫ ɔ ɔɝɞɚɥɑəɔɫ; 

3) ɚɍɑɝɛɑɣɑəɔɑ əɌɔɍɚɗɨɤɑɏɚ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ Ɏ ɝɠɑɜɑ ɡɚ­ 

ɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɚɍɝɗɟɒɔɎɌɑɘɚɕ ɐɌəəɧɘ Ɏɚɐɚɡɚɓɫɕ- 

ɝɞɎɑəəɧɘ ɖɚɘɛɗɑɖɝɚɘ; 

4) əɌɐɑɒəɚɝɞɨ ɜɌɍɚɞɧ Ɏɝɑɡ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɝɔɝɞɑɘ ɔ ɝɚɚɜɟɒɑ­ 

əɔɕ. 

ȮɚɐɚɡɚɓɫɕɝɞɎɑəəɚɑ ɜɌɕɚəɔɜɚɎɌəɔɑ ɘɚɒɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɛɚ ɝɗɑ­ 

ɐɟɪɥɔɘ ɛɜɔɓəɌɖɌɘ: 

1) ɛɚ ɞɫɏɚɞɑəɔɪ ɖ ɍɌɝɝɑɕəɌɘ ɚɛɜɑɐɑɗɑəəɧɡ ɜɑɖ; 

2) ɛɚ ɝɟɥɑɝɞɎɟɪɥɑɘɟ ɩɖɚəɚɘɔɣɑɝɖɚɘɟ ɔ ɌɐɘɔəɔɝɞɜɌɞɔɎəɚ-ɞɑɜɜɔ- 

ɞɚɜɔɌɗɨəɚɘɟ ɐɑɗɑəɔɪ ɝɞɜɌəɧ; 

3) ɛɚ ɡɌɜɌɖɞɑɜɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ; 

4) ɛɚ ɝɗɚɒɔɎɤɑɕɝɫ ɝɞɜɟɖɞɟɜɑ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɚɘɛɗɑɖɝɚɎ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚ ɝɞɜɟɖɞɟɜɚɕ ɩɖɚəɚɘɔɖɔ ɝɞɜɌəɧ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ 

ɞɌɖɔɑ ɟɜɚɎəɔ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɚɘɛɗɑɖɝɚɎ: 

1.  ȱɐɔəɌɫ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɌɫ ɝɔɝɞɑɘɌ ɝɞɜɌəɧ. ȺɝəɚɎəɌɫ 

ɓɌɐɌɣɌ ð ɚɍɦɑɐɔəɫɞɨ ɖɜɟɛəɑɕɤɔɑ ɛɜɔɜɚɐəɧɑ ɔɝɞɚɣəɔɖɔ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ɛɚ Ɏɝɑɕ ɝɞɜɌəɑ ɔ ɚɝɟɥɑɝɞɎɗɫɞɨ ɔɡ ɜɑɏɟɗɔɜɚɎɌəɔɑ ɔ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɘɑɒɐɟ ɚɝəɚɎ- əɧɘɔ ɜɑɏɔɚəɌɘɔ. Ȼɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ 

ɑɐɔəɚɕ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɕ ɝɔɝɞɑ- ɘɧ ɝɞɜɌəɧ ɜɑɤɌɪɞɝɫ ɞɑɡəɔɣɑɝɖɔɑ, 

ɩɖɚəɚɘɔɣɑɝɖɔɑ ɔ ɚɜɏɌəɔɓɌɢɔɚəəɧɑ ɛɜɚɍɗɑɘɧ. 

Ⱥɐəɔɘ ɔɓ ɛɑɜɎɧɡ ɩɞɌɛɚɎ ɝɚɓɐɌəɔɫ ɑɐɔəɚɕ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɕ ɝɔɝ- 

ɞɑɘɧ ɝɞɜɌəɧ ɫɎɔɗɚɝɨ ɠɚɜɘɔɜɚɎɌəɔɑ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɖɌɖ ɚɞɐɑɗɨəɚɕ 

ɚɞɜɌɝɗɔ ɛɟɞɑɘ ɢɑəɞɜɌɗɔɓɌɢɔɔ ɟɛɜɌɎɗɑəɔɫ ɝɔɝɞɑɘɧ Ɏ ɢɑɗɚɘ ɔ ɑɑ ɚɞɐɑɗɨ- 

əɧɡ ɚɍɦɑɖɞɚɎ. 

ȺɝəɚɎəɧɘɔ ɠɟəɖɢɔɫɘɔ ɑɐɔəɚɕ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɕ ɝɔɝɞɑɘɧ ɝɞɜɌəɧ 

ɫɎɗɫɪɞɝɫ: 

1) ɟɣɑɞ ɖɚɗɔɣɑɝɞɎɌ ɔ ɖɌɣɑɝɞɎɌ Ɏɚɐ Ɏ ɖɜɟɛəɑɕɤɔɡ ɎɚɐɚɑɘɌɡ ɔ Ɏɚɐɚ- 

ɞɚɖɌɡ; 

2) ɛɜɚɏəɚɓ ɜɌɓɎɔɞɔɫ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɝ ɟɣɑɞɚɘ ɔɓɘɑəɑəɔɕ ɛɜɔɜɚɐ- 

əɚɕ ɝɜɑɐɧ ɔ ɚɝəɚɎəɧɡ ɞɑəɐɑəɢɔɕ ɝɚɢɔɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ ɚɍɥɑɝɞɎɌ 

ɔ əɌɟɣəɚ-ɞɑɡəɔɣɑɝɖɚɏɚ ɛɜɚɏɜɑɝɝɌ; 

3) ɠɚɜɘɔɜɚɎɌəɔɑ ɖɜɟɛəɧɡ ɛɜɚɏɜɌɘɘ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɝɞɜɚɔ­ 

ɞɑɗɨɝɞɎɌ əɌ ɚɝəɚɎɑ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɠɔəɌə- 

ɝɔɜɚɎɌəɔɫ; 

4) ɚɍɑɝɛɑɣɑəɔɑ Ɏɝɑɡ ɚɞɜɌɝɗɑɕ ɩɖɚəɚɘɔɖɔ Ɏɚɐɚɕ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɔɡ 

ɞɜɑɍɚɎɌəɔɫɘɔ ɖ ɖɌɣɑɝɞɎɟ, ɖɚɗɔɣɑɝɞɎɟ ɔ ɜɑɒɔɘɟ ɛɚɐɌɣɔ; 

5) ɚɝɟɥɑɝɞɎɗɑəɔɑ ɖɚəɞɜɚɗɫ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɔ ɖɌɣɑɝɞɎɚɘ Ɏɚɐ Ɏ ɛɜɚ­ 

ɢɑɝɝɑ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɚɣɔɝɞɖɔ ɔ ɚɞɎɑɐɑəɔɫ. 
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2.  ȼɑɏɔɚəɌɗɨəɌɫ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɌɫ ɝɔɝɞɑɘɌ. ȺəɌ 

ɠɚɜɘɔɜɟɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɞɐɑɗɨəɧɡ ɜɑɏɔɚəɚɎ. ȺəɌ ɚɍɦɑɐɔəɫɑɞ ɚɍɦɑɖɞɧ 

ɔ ɝɔɝɞɑɘɧ ɖɜɟɛ­ əɑɕɤɔɡ ɎɚɐɚɞɚɖɚɎ ɔ ɎɚɐɚɑɘɚɎ ɖɜɟɛəɧɡ ɜɑɏɔɚəɚɎ. 

ȼɑɏɟɗɔɜɚɎɌəɔɑ ɔɝɛɚɗɨ­ ɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ɛɜɑɐɑɗɌɡ ɩɞɔɡ 

ɜɑɏɔɚəɚɎ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɓɌ ɝɣɑɞ ɘɑɒɍɌɝɝɑɕəɚɎɚɏɚ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ 

Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȿɛɜɌɎɗɑəɔɑ ɜɑɏɔɚəɌɗɨəɧɘɔ ɝɔɝɞɑɘɌɘɔ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɢɑəɞɜɌɗɔɓɚɎɌəəɚ əɌ ɟɜɚɎəɑ ɜɑɏɔɚəɚɎ. 

3.  ȭɌɝɝɑɕəɚɎɧɑ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɑ ɝɔɝɞɑɘɧ. Ⱥəɔ ɝɚɓɐɌɪɞɝɫ Ɏ 

ɛɜɑɐɑ­ ɗɌɡ Ɏɚɐɚɝɍɚɜəɧɡ ɍɌɝɝɑɕəɚɎ ɚɞɐɑɗɨəɧɡ ɖɜɟɛəɧɡ ɜɑɖ. ȺɝəɚɎɚɕ 

ɔɡ ɠɚɜ- ɘɔɜɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɖɌɝɖɌɐ ɎɚɐɚɡɜɌəɔɗɔɥ əɌ 

ɚɝəɚɎəɚɕ ɜɑɖɑ ɔ ɑɑ ɛɜɔɞɚɖɌɡ. ȺɝəɚɎəɌɫ ɓɌɐɌɣɌ ɍɌɝɝɑɕəɚɎɧɡ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɝɔɝɞɑɘ ð ɜɑɏɟɗɔɜɚɎɌəɔɑ ɝɞɚɖɌ ɍɌɝɝɑɕəɌ ɜɑɖɔ ɐɗɫ 

ɟɐɚɎɗɑɞɎɚɜɑəɔɫ Ɏɝɑɡ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɑɕ, ɛɚɗɨɓɟɪɥɔɡɝɫ Ɏɚɐəɧɘɔ 

ɜɑɝɟɜɝɌɘɔ ɩɞɚɏɚ ɍɌɝɝɑɕəɌ, ɛɜɔ ɟɝɗɚɎɔɔ ɔɡ ɜɌɢɔɚəɌɗɨəɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ. 

4.  ȮɚɐɚɡɚɓɫɕɝɞɎɑəəɧɑ ɖɚɘɛɗɑɖɝɧ. Ⱥəɔ ɚɍɜɌɓɟɪɞɝɫ, ɏɗɌɎəɧɘ 

ɚɍɜɌ- ɓɚɘ, əɌ ɍɌɓɑ ɖɚɘɛɗɑɖɝəɧɡ ɏɔɐɜɚɟɓɗɚɎ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɔɘ 

ɚɍɦɑɖɞɚɎ ɔ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɘɔ ɝɚɝɞɌɎɗɫɪɥɔɘɔ ɩɗɑɘɑəɞɌɘɔ 

ɍɌɝɝɑɕəɚɎɧɡ Ɏɚɐɚ- ɡɚɓɫɕɝɞɎɑəəɧɡ ɝɔɝɞɑɘ. ȺɝəɚɎəɌɫ ɓɌɐɌɣɌ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɚɘɛɗɑɖɝɚɎ ɝɚɝɞɚɔɞ Ɏ ɜɑɏɟɗɔɜɚɎɌəɔɔ ɝɞɚɖɌ ɜɑɖɔ ɝ 

ɢɑɗɨɪ ɝɚɏɗɌɝɚɎɌəəɚɏɚ ɟɐɚɎɗɑɞɎɚ­ ɜɑəɔɫ Ɏɝɑɡ Ɏɚɐɚɛɚɞɜɑɍɔɞɑɗɑɕ, ɞ.ɑ. 

ɎɚɐɚɝəɌɍɒɑəɔɑ əɌɝɑɗɑəɔɫ ɔ ɛɜɚɘɧɤ- ɗɑəəɚɝɞɔ, ɩəɑɜɏɑɞɔɖɔ, ɝɑɗɨɝɖɚɏɚ 

ɡɚɓɫɕɝɞɎɌ, Ɏɚɐəɚɏɚ ɞɜɌəɝɛɚɜɞɌ ɔ ɐɜ. Ɏ ɚɞəɚɤɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ, 

ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔ ɝɎɚɑɎɜɑɘɑəəɚɕ ɑɑ ɐɚɝɞɌɎɖɔ Ɏ ɟɝɗɚɎɔɫɡ 

əɑɜɌɎəɚɘɑɜəɚɏɚ ɝɞɚɖɌ. Ȯ ɚɍɗɌɝɞɔ ɚɡɜɌəɧ ɛɜɔɜɚɐɧ ɎɌɒəɑɕɤɔɑ ɠɟəɖɢɔɔ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɚɘɛɗɑɖɝɚɎ Ɏ ɓɚəɑ Ɏɗɔɫəɔɫ ɏɔɐɜɚɟɓɗɌ ɝɚ- ɝɞɚɫɞ Ɏ 

ɝɗɑɐɟɪɥɑɘ: 

Ɍ) ɚɍɑɝɛɑɣɑəɔɑ ɛɜɚɛɟɝɖɚɎ Ɏɚɐɧ ɐɗɫ ɛɚɐɐɑɜɒɌəɔɫ ɏɔɐɜɚɍɔɚɗɚɏɔɣɑ- 

ɝɖɚɏɚ ɜɑɒɔɘɌ ɎɚɐɚɞɚɖɌ; 

ɍ) ɜɑɏɟɗɔɜɚɎɌəɔɑ ɟɜɚɎəɫ ɛɚɐɞɚɛɗɑəɔɫ ɓɑɘɑɗɨ; 

Ɏ) Ɏɧɛɚɗəɑəɔɑ əɑɚɍɡɚɐɔɘɧɡ ɝɌəɔɞɌɜəɚ­ɏɔɏɔɑəɔɣɑɝɖɔɡ ɞɜɑɍɚɎɌəɔɕ 

Ɏ ɜɌɕɚəɑ ɎɚɐɚɡɜɌəɔɗɔɥɌ ɔ Ɏ əɔɒəɑɘ ɞɑɣɑəɔɔ ɜɑɖɔ. 

5.  ȺɞɜɌɝɗɑɎɧɑ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɔ. ȻɚɗɨɓɚɎɌɞɑɗɔ, ɖɚɞɚɜɧɑ 

əɑɛɚɝɜɑɐ- ɝɞɎɑəəɚ ɛɚɞɜɑɍɗɫɪɞ Ɏɚɐɟ ɔɗɔ ɔɝɛɚɗɨɓɟɪɞ Ɏɚɐəɟɪ ɝɜɑɐɟ. ɉɞɚ 

ɖɚəɖɜɑɞəɧɑ ɛɜɑɐɛɜɔɫɞɔɫ ɔ ɚɞɐɑɗɨəɧɑ (ɍɚɗɑɑ ɘɑɗɖɔɑ) ɛɚɞɜɑɍɔɞɑɗɔ ɔ 

ɛɚɗɨɓɚɎɌɞɑɗɔ. ɀɚɜɘɔɜɚɎɌəɔɑ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɔ ɑɏɚ ɚɞɐɑɗɨəɧɡ 

(ɑɐɔəɧɡ) ɝɔɝɞɑɘ əɌ- ɣɔəɌɑɞɝɫ ɝ ɝɌɘɚɕ əɔɒəɑɕ ɝɞɟɛɑəɨɖɔ, ɞ.ɑ. ɝ 

ɖɚəɖɜɑɞəɧɡ Ɏɚɐɚɛɚɞɜɑɍɔɞɑ­ ɗɑɕ ɔ ɎɚɐɚɛɚɗɨɓɚɎɌɞɑɗɑɕ, ɚɍɦɑɐɔəɫɪɥɔɡɝɫ 

Ɏ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɑ ɖɚɘɛ- ɗɑɖɝɧ. ȴɘɑəəɚ ɩɞɌ ɑɐɔəɔɢɌ Ɏɝɑɕ 

ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɚɕ ɝɔɝɞɑɘɧ ɗɪɍɚɕ ɝɞɜɌəɧ ɫɎɗɫɑɞɝɫ ɏɗɌɎəɚɕ, 

əɌɔɍɚɗɑɑ ɛɜɔɍɗɔɒɑəəɚɕ ɖ ɜɑɌɗɨəɚɕ ɡɚɓɫɕ- ɝɞɎɑəəɚɕ ɔ ɝɚɢɔɌɗɨəɚɕ 

ɝɔɝɞɑɘɑ ɝɞɜɌəɧ. 

Ȱɗɫ ɖɌɒɐɚɏɚ ɟɜɚɎəɫ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɚɘɛɗɑɖɝɚɎ ɛɜɑɐɟɝɘɚɞɜɑəɚ 

ɝɚɝɞɌɎɗɑəɔɑ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɍɌɗɌəɝɚɎ. ȮɚɐɚɡɚɓɫɕɝɞɎɑəəɧɑ ɍɌɗɌəɝɧ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɜɌɝɣɑɞəɧɑ ɘɌɞɑɜɔɌɗɧ, ɝɚɛɚɝɞɌɎɗɫɪɥɔɑ ɛɚɞɜɑɍəɚɝɞɨ 

Ɏ Ɏɚɐɑ ɝ ɔɘɑɪɥɔɘɔɝɫ əɌ ɐɌəəɚɕ ɞɑɜɜɔɞɚɜɔɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ. Ȯɚɐɚ- 

ɡɚɓɫɕɝɞɎɑəəɧɑ ɍɌɗɌəɝɧ ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ɚɢɑəɖɔ əɌɗɔɣɔɫ ɔ ɝɞɑɛɑəɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɚ ɍɌɝɝɑɕəɌɘ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɝɚɚɞ- 

ɎɑɞɝɞɎɟɪɥɔɘ ɌɐɘɔəɔɝɞɜɌɞɔɎəɧɘ ɞɑɜɜɔɞɚɜɔɫɘ ɝɞɜɌəɧ ɔ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɔ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ ɛɚ ɎɚɛɜɚɝɌɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ 

ɚɡɜɌəɧ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 
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ȮɚɛɜɚɝɌɘɔ ɜɑɌɗɔɓɌɢɔɔ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɚɗɔɞɔɖɔ Ɏ ɝɠɑɜɑ ɟɛɜɌɎɗɑ­ 

əɔɫ, ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ ɎɚɝɛɜɚɔɓɎɚɐɝɞɎɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, 

ɜɌɓɎɔɞɔɫ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ ɔ ɘɑɗɔɚɜɌɢɔɔ ɓɑɘɑɗɨ ɔ ɩɖɝɛɗɟɌɞɌɢɔɔ ɏɚɝɟ- 

ɐɌɜɝɞɎɑəəɧɡ ɎɚɐɚɡɚɓɫɕɝɞɎɑəəɧɡ ɚɍɦɑɖɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ əɌɓəɌɣɑəɔɫ, 

ɘɑɒɡɚɓɫɕɝɞɎɑəəɧɡ ɚɜɚɝɔɞɑɗɨəɧɡ ɔ ɚɝɟɤɔɞɑɗɨəɧɡ ɝɔɝɞɑɘ ɓɌəɔɘɌɪɞɝɫ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɝɛɑɢɔɌɗɨəɧɑ ɚɜɏɌəɧ ɞɔɛɌ ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɌɏɑəɞɝɞɎ Ɏɚɐ- 

əɧɡ ɜɑɝɟɜɝɚɎ. 

ʃʠʪʝʨʘʪʫʨʘ ʢ ʨʘʟʜʝʣʫ 2.1 

Ȯɚɐəɑ ɏɚɝɛɚɐɌɜɝɞɎɚ Ɏ ȿɖɜɌɲəɱ /  ȳɌ ɜɑɐ. Ȭ.Ȯ. ɋɢɔɖɌ, Ȯ.ȸ. ɁɚɜɯɎɌ. ð ȶ.: ȯɑəɑɓɌ, 
2000.  ð 456  ɝ. 

ȰɑɜɒɌɎəɑ ɌɏɑəɞɝɞɎɚ Ɏɚɐəɔɡ ɜɑɝɟɜɝɱɎ, 2014.  Ⱥɠɱɢɱɕəɔɕ ɝɌɕɞ. http :// www .scwm . 
gov.ua /  

ʂʫʨʛʘʥʝʚʠʯ ʃ.ʇ. Ȯɚɐəɔɕ ɖɌɐɌɝɞɜ: ȹɌɎɣ. ɛɚɝɱɍəɔɖ. ð ȷɨɎɱɎ: ȮɔɐɌɎəɔɣɔɕ ɢɑəɞɜ ȷȹȿ 
ɱɘ. ȣ. ɀɜɌəɖɌ, 2007 . ð 116  ɝ. 
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2.2. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) 

ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

 
Ȯɚɐəɧɑ ɜɑɝɟɜɝɧ ɎɝɑɏɐɌ ɚɛɜɑɐɑɗɫɗɔ ɟɜɚɎɑəɨ ɜɌɓɎɔɞɔɫ ɩɖɚəɚɘɔɖɔ ɔ 

ɍɗɌɏɚɝɚɝɞɚɫəɔɫ əɌɝɑɗɑəɔɫ. ȳɌ ɛɚɝɗɑɐəɔɑ 100  ɗɑɞ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ əɌ- 

ɝɑɗɑəɔɫ ɘɔɜɌ Ɏ ɞɜɔ ɜɌɓɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ ɟɎɑɗɔɣɔɗɚɝɨ Ɏ ɤɑɝɞɨ ɜɌɓ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɖɌɖ ɟɒɑ ɟɛɚɘɔəɌɗɚɝɨ Ɏɧɤɑ, ɚɐɔə ɔɓ ɛɫɞɔ ɣɑɗɚɎɑɖ 

əɌ ȳɑɘɗɑ əɑ ɔɘɑɑɞ ɐɚɝɞɟɛɌ ɖ ɖɌɣɑɝɞɎɑəəɚɕ (ɍɑɓɚɛɌɝəɚɕ) ɛɔɞɨɑɎɚɕ Ɏɚɐɑ, 

ɛɚɗɚɎɔəɌ əɌɝɑɗɑəɔɫ əɑ ɔɘɑɑɞ ɐɚɝɞɟɛɌ ɖ ɚɝəɚɎəɧɘ ɝɌəɔɞɌɜəɧɘ ɟɝɗɟɏɌɘ, 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝɎɫɓɌəəɧɘ ɝ ɛɚɞɜɑɍɗɑəɔɑɘ Ɏɚɐɧ. ȿɎɑɗɔɣɔɎɌɪɥɑɑɝɫ 

ɛɚɞɜɑɍɗɑəɔɑ ɔ ɔəɞɑəɝɔɎəɚɑ ɓɌɏɜɫɓəɑəɔɑ ɛɜɔɜɚɐəɧɡ Ɏɚɐ ɚɖɌɓɧɎɌɑɞ əɑ- 

ɏɌɞɔɎəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɛɜɔɜɚɐəɟɪ ɝɜɑɐɟ ɔ ɟɒɑ ɛɜɔɎɑɗɚ ɖ ɓəɌɣɔɞɑɗɨ­ 

əɧɘ ɛɚɞɑɜɫɘ ɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɓəɚɚɍɜɌɓɔɫ Ɏ Ɏɚɐəɧɡ ɔ əɑɎɚɐəɧɡ ɩɖɚ- 

ɝɔɝɞɑɘɌɡ. 

ȮɚɐɌ ɫɎɗɫɑɞɝɫ ɞɚɕ ɝɜɑɐɚɕ, ɣɑɜɑɓ ɖɚɞɚɜɟɪ ɟɒɑ ɚɥɟɥɌɪɞɝɫ ɔ ɍɟɐɟɞ 

ɚɥɟɥɌɞɨɝɫ ɛɚɝɗɑɐɝɞɎɔɫ ɔɓɘɑəɑəɔɫ ɖɗɔɘɌɞɌ. Ȼɚɘɔɘɚ ɜɌɓɜɟɤɔɞɑɗɨəɧɡ 

əɌɎɚɐəɑəɔɕ ɔ ɛɑɜɑɍɚɑɎ ɝ ɎɚɐɚɝəɌɍɒɑəɔɑɘ Ɏ ɝɎɫɓɔ ɝ ɓɌɝɟɡɚɕ, ɚɝɚɍɟɪ ɚɓɌ- 

ɍɚɣɑəəɚɝɞɨ Ɏɚ ɘəɚɏɔɡ ɜɑɏɔɚəɌɡ ɎɧɓɧɎɌɑɞ ɚɍɑɝɛɑɣɑəɔɑ ɛɜɚɐɚɎɚɗɨɝɞɎɔɑɘ, 

ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɟɘɑəɨɤɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɚɝɌɐɖɚɎ ɔ ɔɡ ɛɑɜɑɜɌɝɛɜɑɐɑ- 

ɗɑəɔɑɘ ɘɑɒɐɟ ɜɑɏɔɚəɌɘɔ. ɉɞɚ Ɏ ɖɚɘɛɗɑɖɝɑ ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ 

Ɏɗɔɫəɔɑ əɌ ɩɖɚəɚɘɔɖɟ ɜɑɏɔɚəɚɎ ɔ ɏɚɝɟɐɌɜɝɞɎ, ɫɎɗɫɑɞɝɫ ɛɜɔɣɔəɚɕ ɜɚɝɞɌ 

ɝɚɢɔɌɗɨəɚɕ əɌɛɜɫɒɑəəɚɝɞɔ ɔ ɖɚəɠɗɔɖɞɚɎ. ȱɝɗɔ ɝɟɥɑɝɞɎɟɪɥɌɫ ɛɜɌɖ- 

ɞɔɖɌ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ (Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ) ɝɚɡɜɌəɔɞɝɫ, ɞɚ ɩɞɚ ɟɝɟɏɟɍɔɞ 

ɛɜɚɍɗɑɘɧ, ɝɎɫɓɌəəɧɑ ɝ ɔɓɘɑəɑəɔɑɘ ɖɗɔɘɌɞɌ, ɔ ɖ 2025  ɏɚɐɟ ɚɖɚɗɚ 2 ɘɗɜɐ 

ɣɑɗɚɎɑɖ ɍɟɐɟɞ ɒɔɞɨ Ɏ ɝɞɜɌəɌɡ ɔɗɔ ɜɑɏɔɚəɌɡ ɖɜɌɕəɑɏɚ ɐɑɠɔɢɔɞɌ Ɏɚɐɧ. 

Ȼɜɚɍɗɑɘɧ ɚɍɑɝɛɑɣɑəɔɫ Ɏɚɐɚɕ əɌɐɗɑɒɌɥɑɏɚ ɖɌɣɑɝɞɎɌ ɔ ɝɚɡɜɌəɑəɔɫ 

ɛɜɔɜɚɐəɚɕ ɝɜɑɐɧ ɝɎɫɓɌəɧ əɑ ɞɚɗɨɖɚ ɝ ɗɚɖɌɗɨəɧɘ ɔ ɜɑɏɔɚəɌɗɨəɧɘ ɑɑ 

ɐɑɠɔɢɔɞɚɘ, əɚ ɔ ɝ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ ɟɛɜɌɎɗɑəɔɑɘ Ɏɚɐəɧɘɔ ɜɑɝɟɜ- 

ɝɌɘɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɩɠɠɑɖɞɔɎəɚɑ ɟɛɜɌɎɗɑəɔɑ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɝɛɚ- 

ɝɚɍɝɞɎɟɑɞ ɜɑɤɑəɔɪ ɛɜɚɍɗɑɘ ɚɡɜɌəɧ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɝɚɐɑɕɝɞɎɟɑɞ 

ɩɖɚəɚɘɔɣɑɝɖɚɘɟ ɜɚɝɞɟ ɔ ɟɝɞɚɕɣɔɎɚɘɟ ɜɌɓɎɔɞɔɪ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ, 

ɟɗɟɣɤɑəɔɪ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ. 

ȿɛɜɌɎɗɑəɔɑ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɐɚɗɒəɚ ɍɌɓɔɜɚɎɌɞɨɝɫ əɌ ɚɍɥɔɡ 

ɛɚɐɡɚɐɌɡ, ɖɚɞɚɜɧɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɝɔɝɞɑɘ 

ɟɛɜɌɎɗɑəɔɫ, ɔ ɟɣɔɞɧɎɌɞɨ ɝɛɑɢɔɠɔɖɟ ɔ ɝɗɚɒəɚɝɞɨ ɝɌɘɚɏɚ ɚɍɦɑɖɞɌ ɟɛɜɌɎ- 

ɗɑəɔɫ. ɂɑɗɨ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɔ ɝɎɫɓɌəəɧɘɔ ɝ əɔɘɔ ɜɑɝɟɜɝɌɘɔ ɝɚ­ 

ɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚɍɧ ɟɗɟɣɤɔɞɨ, əɌɝɖɚɗɨɖɚ ɩɞɚ Ɏɚɓɘɚɒəɚ, ɩɖɚəɚɘɔɣɑɝɖɚɑ ɔ 

ɝɚɢɔɌɗɨəɚɑ ɍɗɌɏɚɝɚɝɞɚɫəɔɑ ɗɪɐɑɕ Ɏɝɑɡ ɝɚɢɔɌɗɨəɧɡ ɏɜɟɛɛ ɍɑɓ ɟɥɑɜɍɌ ɐɗɫ 

ɟɝɞɚɕɣɔɎɚɝɞɔ ɎɌɒəɑɕɤɔɡ ɩɖɚɝɔɝɞɑɘ ɔ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ Ɏ ɢɑɗɚɘ. ȶɌɖ 

ɝɖɌɓɌəɚ Ɏ Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɑ (Directive  2000/60/ EC), òȮɚɐɌ ð 

ɩɞɚ əɑ ɖɚɘɘɑɜɣɑɝɖɔɕ ɞɚɎɌɜ ɛɚɐɚɍəɚ ɐɜɟɏɔɘ, Ɍ, ɝɖɚɜɑɑ, əɌɝɗɑɐɝɞɎɚ, ɖɚɞɚ­ 

ɜɚɑ ɝɗɑɐɟɑɞ ɓɌɥɔɥɌɞɨ, ɚɡɜɌəɫɞɨ ɔ ɚɍɜɌɥɌɞɨɝɫ əɌɐɗɑɒɌɥɔɘ ɚɍɜɌɓɚɘó. 

ȿɣɔɞɧɎɌɫ ɞɚ, ɣɞɚ ɎɚɐɌ Ɏɗɔɫɑɞ ɛɜɌɖɞɔɣɑɝɖɔ əɌ Ɏɝɑ ɚɞɜɌɝɗɔ ɩɖɚəɚɘɔɖɔ, 

ɝɚɢɔɌɗɨəɟɪ ɝɠɑɜɟ ɔ ɚɛɜɑɐɑɗɫɑɞ ɝɚɝɞɚɫəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ Ɏ ɢɑɗɚɘ, 

ɩɠɠɑɖɞɔɎəɚɑ ɟɛɜɌɎɗɑəɔɑ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ Ɏɚɓɘɚɒəɚ ɞɚɏɐɌ, ɖɚɏɐɌ Ɏ 
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əɑɘ ɛɜɔəɔɘɌɪɞ ɟɣɌɝɞɔɑ Ɏɝɑ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɑ ɝɞɚɜɚəɧ. ɉɞɚ ɫɎɗɫɑɞɝɫ 

ɚɞɗɔɣɔɞɑɗɨəɚɕ   ɚɝɚɍɑəəɚɝɞɨɪ   ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ   ʫʧʨʘʚʣʝʥʠʷ   ʚʦʜʥʳ- 

ʤʠ ʨʝʩʫʨʩʘʤʠ (ʀʋɺʈ)1. Ȯəɑɐɜɑəɔɑ Ɏ ɛɜɌɖɞɔɖɟ ȴȿȮȼ ɞɜɑɍɟɑɞ ɛɑɜɑɡɚɐɌ 

ɚɞ ɚɞɜɌɝɗɑɎɚɏɚ (ɝɑɖɞɚɜɌɗɨəɚɏɚ) ɟɛɜɌɎɗɑəɔɫ ɖ ɔəɞɑɏɜɔɜɚɎɌəəɚɘɟ; ɚɞ 

ɌɐɘɔəɔɝɞɜɌɞɔɎəɚɏɚ ɟɛɜɌɎɗɑəɔɫ ɖ ɟɛɜɌɎɗɑəɔɪ, ɛɜɑɐɟɝɘɌɞɜɔɎɌɪɥɑɘɟ 

ɟɣɌɝɞɔɑ Ɏ ɛɜɔəɫɞɔɔ ɜɑɤɑəɔɕ, ɖɌɝɌɪɥɔɡɝɫ Ɏɚɐɧ, Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ 

ɝɞɚɜɚə; ɜɌɝɛɜɑɐɑɗɑəɔɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ ɖɌɖ ɓɌ ɛɜɔəɫɞɔɑ ɜɑɤɑəɔɕ, ɞɌɖ 

ɔ ɓɌ ɔɡ Ɏɧɛɚɗəɑəɔɑ. 

ȮɚɛɜɚɝɌɘ ɛɑɜɑɡɚɐɌ əɌ ȴȿȮȼ ɟɐɑɗɫɑɞɝɫ ɍɚɗɨɤɚɑ ɎəɔɘɌəɔɑ əɌ Ɏɝɑɡ 

ɟɜɚɎəɫɡ. Ȯ 1992  ɏɚɐɟ ȶɚəɠɑɜɑəɢɔɫ ȺȺȹ ɛɚ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ ɔ ɜɌɓɎɔ- 

ɞɔɪ Ɏ ȼɔɚ-ɐɑ-ȲɌəɑɕɜɚ ɛɜɔɓɎɌɗɌ ɖ ɩɠɠɑɖɞɔɎəɚɘɟ ɚɝɟɥɑɝɞɎɗɑəɔɪ ɔ ɖɚɚɜ- 

ɐɔəɌɢɔɔ ɘɑɡɌəɔɓɘɚɎ ɐɗɫ ɝɚɐɑɕɝɞɎɔɫ ȴȿȮȼ əɌ ɚɝəɚɎɑ ɟɣɌɝɞɔɫ ɚɍɥɑɝɞ- 

Ɏɑəəɚɝɞɔ. 

Ȯ 1995  ɏɚɐɟ ȻɜɚɏɜɌɘɘɌ ɜɌɓɎɔɞɔɫ ȺȺȹ (ȻȼȺȺȹ) ɔ Ȯɝɑɘɔɜəɧɕ ɍɌəɖ 

Ɏɧɝɞɟɛɔɗɔ ɝ ɔəɔɢɔɌɞɔɎɚɕ ɌɖɞɔɎɔɓɌɢɔɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɛɚ Ɏɚɐəɧɘ ɛɜɚɍ- 

ɗɑɘɌɘ əɌ ɏɗɚɍɌɗɨəɚɘ ɔ ɜɑɏɔɚəɌɗɨəɚɘ ɟɜɚɎəɑ. ȺɝəɚɎɌəəɚɕ Ɏ 1996  ɏɚɐɟ 

ɚɜɏɌəɔɓɌɢɔɑɕ òȯɗɚɍɌɗɨəɚɑ Ɏɚɐəɚɑ ɛɌɜɞəɑɜɝɞɎɚó (ȯȮȻ), ɝɑɖɜɑɞɌɜɔɌɞ ɖɚ- 

ɞɚɜɚɕ əɌɡɚɐɔɞɝɫ Ɏ Ƚɞɚɖɏɚɗɨɘɑ (ɄɎɑɐɝɖɚɑ ɌɏɑəɞɝɞɎɚ ɘɑɒɐɟəɌɜɚɐəɚɏɚ 

ɝɚɞɜɟɐəɔɣɑɝɞɎɌ ð SID A), ɛɜɚɎɚɐɔɞɝɫ ɢɑɗɑəɌɛɜɌɎɗɑəəɌɫ ɜɌɍɚɞɌ ɛɚ ɜɌɓɜɌ- 

ɍɚɞɖɑ ɖɚəɢɑɛɢɔɔ ɔ ɛɜɚɛɌɏɌəɐɧ ʀʋɺʈ ɖɌɖ ɚɝəɚɎɧ ɐɗɫ ɛɑɜɑɡɚɐɌ ɖ ɟɝɞɚɕ­ 

ɣɔɎɚɘɟ ɟɛɜɌɎɗɑəɔɪ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ Ɏ ɜɌɓɗɔɣəɧɡ ɝɞɜɌəɌɡ. 

Ȯ 2002  ɏɚɐɟ Ȯɝɑɘɔɜəɧɕ ɝɌɘɘɔɞ ɛɚ ɟɝɞɚɕɣɔɎɚɘɟ ɜɌɓɎɔɞɔɪ Ɏ ȵɚɡɌə- 

əɑɝɍɟɜɏɑ ɛɜɔɓɎɌɗ Ɏɝɑ ɝɞɜɌəɧ ɜɌɓɜɌɍɚɞɌɞɨ əɌɢɔɚəɌɗɨəɧɑ ɛɗɌəɧ ȴȿȮȼ ɔ 

ɩɠɠɑɖɞɔɎəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɖ 2005  ɏɚɐɟ. 

Ȼɚɐɡɚɐɧ ȴȿȮȼ ɛɚɗɚɒɑəɧ Ɏ ɚɝəɚɎɟ ȱɎɜɚɛɑɕɝɖɚɕ ɜɌɘɚɣəɚɕ Ȱɔɜɑɖɞɔ- 

Ɏɧ ɛɚ Ɏɚɐɑ 2000/60/ EC (ȼȰȮ), ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɐɚɖɟɘɑəɞɚɘ, 

ɜɑɏɟɗɔɜɟɪɥɔɘ ɚɞəɚɤɑəɔɫ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ Ɏ ɝɞɜɌəɌɡ ȱȽ. 

ȺɝəɚɎɚɕ ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɝɔɝɞɑɘɧ ɔəɞɑɏɜɔɜɚɎɌəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ 

Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ əɌ ɏɗɚɍɌɗɨəɚɘ, ɜɑɏɔɚəɌɗɨəɚɘ, əɌɢɔɚəɌɗɨəɚɘ ɔ 

ɘɑɝɞəɚɘ ɟɜɚɎəɫɡ ɫɎɗɫɑɞɝɫ ɎɚɐəɌɫ ɛɚɗɔɞɔɖɌ (ɝɞɜɌɞɑɏɔɫ). ȴəɝɞɜɟɘɑəɞɌɘɔ 

(ɩɗɑɘɑəɞɌɘɔ) ȴȿȮȼ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɘɔ ɜɑɌɗɔɓɌɢɔɪ Ɏɚɐəɚɕ ɛɚɗɔɞɔɖɔ ɔ 

ɐɚɝɞɔɒɑəɔɑ ɛɚɝɞɌɎɗɑəəɧɡ ɢɑɗɑɕ, ɫɎɗɫɪɞɝɫ: 

Å ɓɌɖɚəɚɐɌɞɑɗɨəɌɫ ɍɌɓɌ, ɜɑɏɟɗɔɜɟɪɥɌɫ ɚɞəɚɤɑəɔɫ Ɏ ɚɍɗɌɝɞɔ Ɏɚɐɚ- 

ɛɚɗɨɓɚɎɌəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, əɚɜɘɔɜɚɎɌəɔɑ ɔ ɖɚəɞ­ 

ɜɚɗɨ Ɏ ɚɍɗɌɝɞɔ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ; 

Å ɛɗɌəɔɜɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑ­ 

ɝɟɜɝɚɎ; 

Å ɚɜɏɌəɔɓɌɢɔɚəəɌɫ ɝɞɜɟɖɞɟɜɌ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘ ɡɚɓɫɕɝɞɎɚɘ; 

Å ɩɖɚəɚɘɔɣɑɝɖɔɕ ɘɑɡɌəɔɓɘ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɚɞəɚɤɑəɔɕ Ɏ ɚɍɗɌɝɞɔ 

ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ; 

Å ɘɚəɔɞɚɜɔəɏ, ɟɣɑɞ ɔ ɖɚəɞɜɚɗɨ; 

Å ɜɌɓɜɑɤɑəɔɑ ɖɚəɠɗɔɖɞɚɎ, ɝɎɫɓɌəəɧɡ ɝ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ. 

ȱɐɔəɌɫ ɝɚɏɗɌɝɚɎɌəəɌɫ ɎɚɐəɌɫ ɛɚɗɔɞɔɖɌ ɫɎɗɫɑɞɝɫ ɚɝəɚɎɚɕ ɐɗɫ ɝɖɚ­ 

ɚɜɐɔəɔɜɚɎɌəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɚ ɟɝɞɚɕɣɔɎɚɘɟ ɟɛɜɌɎɗɑəɔɪ Ɏɚɐəɧɘɔ 

ɜɑɝɟɜɝɌɘɔ əɌ ɘɑɒɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɟɜɚɎəɑ. Ȼɜɔɘɑɜɚɘ ɞɌɖɚɕ ɛɚɗɔɞɔɖɔ 
 

1   ȼɌɝɤɔɜɑəəɚɑ ɔɓɗɚɒɑəɔɑ ɝɞɜɌɞɑɏɔɔ ȴȿȮȼ ɝɘ. Ɏ ɜɌɓɐɑɗɑ 2.7 . 
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ɘɚɒɑɞ ɍɧɞɨ ȮɚɐəɌɫ ɛɚɗɔɞɔɖɌ (ɝɞɜɌɞɑɏɔɫ) ɝɞɜɌə ȱɎɜɚɛɑɕɝɖɚɏɚ ȽɚɪɓɌ, 

ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ ɝɗɑɐɟɪɥɔɑ ɛɚɗɚɒɑəɔɫ: 

ð ɜɌɓɎɔɞɔɑ ȴȿȮȼ ɐɗɫ ɐɚɗɏɚɝɜɚɣəɚɏɚ ɟɝɞɚɕɣɔɎɚɏɚ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ; 

ð ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɎɚɐɚɚɡɜɌəɧ əɌ Ɏɝɑ ɞɔɛɧ Ɏɚɐ, ɎɖɗɪɣɌɫ ɛɚɎɑɜɡəɚɝɞ- 

əɧɑ, ɛɜɔɍɜɑɒəɧɑ ɔ ɛɚɐɓɑɘəɧɑ; 

ð ɐɚɝɞɔɒɑəɔɑ òɡɚɜɚɤɑɏɚ ɝɞɌɞɟɝɌó ɐɗɫ Ɏɝɑɡ Ɏɚɐ ɖ ɚɛɜɑɐɑɗɑəəɚɘɟ ɝɜɚɖɟ ɔ 

ɝɚɡɜɌəɑəɔɑ ɐɌəəɚɏɚ ɝɞɌɞɟɝɌ ɞɌɘ, ɏɐɑ ɚə ɟɒɑ ɐɚɝɞɔɏəɟɞ; 

ð ɟɛɜɌɎɗɑəɔɑ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ əɌ ɚɝəɚɎɑ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ, ɝ ɝɚɚɞ- 

ɎɑɞɝɞɎɟɪɥɑɕ ɖɚɚɜɐɔəɌɢɔɑɕ ɐɗɫ ɜɌɕɚəɚɎ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɣəɧɡ 

ɍɌɝɝɑɕəɚɎ; 

ð ɟɝɞɌəɚɎɗɑəɔɑ ɢɑə əɌ ɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɚɕ ɝ ɟɣɑɞɚɘ ɛɜɔəɢɔɛɌ Ɏɚɓɘɑɥɑ­ 

əɔɫ ɓɌɞɜɌɞ ɔ ɛɜɔəɢɔɛɌ òɓɌɏɜɫɓəɔɞɑɗɨ ɛɗɌɞɔɞó; 

ð ɝɞɔɘɟɗɔɜɚɎɌəɔɑ ɟɣɌɝɞɔɫ ɏɜɌɒɐɌə Ɏ ɟɛɜɌɎɗɑəɔɔ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ; 

ð ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ. 

ȹɌɢɔɚəɌɗɨəɌɫ ɎɚɐəɌɫ ɛɚɗɔɞɔɖɌ ɫɎɗɫɑɞɝɫ ɚɝəɚɎɚɕ ɐɗɫ ɖɚɚɜɐɔəɌɢɔɔ 

ɐɑɕɝɞɎɔɕ Ɏɝɑɡ ɎɑɐɚɘɝɞɎ ɔ ɚɜɏɌəɔɓɌɢɔɕ ɛɚ ɜɌɢɔɚəɌɗɨəɚɘɟ ɔɝɛɚɗɨɓɚɎɌ- 

əɔɪ ɔ ɚɡɜɌəɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȰɌɒɑ ɑɝɗɔ ɎɚɐəɌɫ ɛɚɗɔɞɔɖɌ (ɝɞɜɌɞɑɏɔɫ) 

ɖɌɖ ɚɞɐɑɗɨəɧɕ ɐɚɖɟɘɑəɞ əɑ ɛɜɔəɫɞɌ, ɞɚ ɚɝəɚɎəɧɑ ɑɑ ɛɚɗɚɒɑəɔɫ Ɏɖɗɪ­ 

ɣɌɪɞɝɫ Ɏ ɛɚɗɔɞɔɖɔ, ɛɜɚɏɜɌɘɘɧ ɔ ɛɗɌəɧ, ɜɌɓɜɌɍɌɞɧɎɌɑɘɧɑ əɌ ɟɜɚɎəɑ 

ɏɚɝɟɐɌɜɝɞɎɌ, ɚɞɜɌɝɗɑɕ ɩɖɚəɚɘɔɖɔ, ɘɑɝɞəɚɘ ɟɜɚɎəɑ. 

ȻɜɔɘɑɜɌɘɔ əɌɢɔɚəɌɗɨəɧɡ ɐɚɖɟɘɑəɞɚɎ ɞɌɖɚɏɚ ɎɔɐɌ ɫɎɗɫɪɞɝɫ ȹɌ- 

ɢɔɚəɌɗɨəɌɫ ɛɜɚɏɜɌɘɘɌ ȿɖɜɌɔəɧ òɃɔɝɞɌɫ ɎɚɐɌó, ȮɚɐəɌɫ ɝɞɜɌɞɑɏɔɫ ȼɑɝ- 

ɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ (ȸɔəɛɜɔɜɚɐɌ ȼȭ, 2011) , ȮɚɐəɌɫ ɛɚɗɔɞɔɖɌ ȯɑɜɘɌəɔɔ 

(ȸɔəɛɜɔɜɚɐɌ ȯɑɜɘɌəɔɔ, 2007),  ȻɜɚɏɜɌɘɘɌ ɛɚ ɟɗɟɣɤɑəɔɪ ɚɍɑɝɛɑɣɑəɔɫ 

əɌɝɑɗɑəɔɫ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə ɣɔɝɞɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɚɕ əɌ 2008 ð 

2020  ɏɏ., ɏɚɝɟɐɌɜɝɞɎɑəəɧɑ ɛɜɚɏɜɌɘɘɧ ɛɚ Ɏɚɐɑ. Ȯ ȹɚɜɎɑɏɔɔ ɎɚɐəɌɫ ɝɞɜɌ- 

ɞɑɏɔɫ ɜɌɓɜɌɍɚɞɌəɌ əɌ ɚɝəɚɎɌəɔɔ Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɧ, ɖɚɞɚɜɌɫ 

ɚɡɎɌɞɧɎɌɑɞ Ɏɝɑ Ɏɚɐɧ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏɚ Ɏəɟɞɜɑəəɔɡ ɎɚɐɚɑɘɌɡ (ɛɚɎɑɜɡəɚɝɞ- 

əɧɡ ɔ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ), ɛɑɜɑɡɚɐəɧɡ ɔ ɛɜɔɍɜɑɒəɧɡ ɎɚɐɌɡ. ȽɞɌɞɨɫ 8 

Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɧ (ȮȼȰ) ɟɝɞɌəɌɎɗɔɎɌɑɞ ɞɜɑɍɚɎɌəɔɫ ɐɗɫ ɘɚ- 

əɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ, ɝɚɝɞɚɫəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɔ 

ɚɡɜɌəɫɑɘɧɡ ɞɑɜɜɔɞɚɜɔɕ. 

Ƚɗɚɒəɚɝɞɨ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘ ɡɚɓɫɕɝɞɎɚɘ ɚɍɟɝɗɚɎɗɑəɌ ɞɑɘ, ɣɞɚ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɚɐɧ ɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɔɡ ɚɡɜɌəɚɕ ɝɎɫɓɌəɌ ɐɑɫɞɑɗɨ- 

əɚɝɞɨ ɘəɚɏɔɡ ɘɔəɔɝɞɑɜɝɞɎ, ɐɑɛɌɜɞɌɘɑəɞɚɎ ɔ ɎɑɐɚɘɝɞɎ (əɌɛɜɔɘɑɜ, 

ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ, ɞɜɌəɝɛɚɜɞɌ, ɩəɑɜɏɑɞɔɖɔ, ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɚɡɜɌ- 

əɧ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɐɜ.). Ȼɜɔɣɑɘ ɛɚɐɡɚɐɧ ɖ ɟɛɜɌɎɗɑəɔɪ Ɏɚɐəɧɘ 

ɡɚɓɫɕɝɞɎɚɘ ɟ əɔɡ ɘɚɏɟɞ ɝɟɥɑɝɞɎɑəəɚ ɚɞɗɔɣɌɞɨɝɫ. 

Ȼɚɝɖɚɗɨɖɟ ɜɑɌɗɔɓɌɢɔɫ Ɏɚɐəɚɕ ɛɚɗɔɞɔɖɔ ɞɜɑɍɟɑɞ ɝɖɚɚɜɐɔəɔɜɚɎɌə- 

əɧɡ ɐɑɕɝɞɎɔɕ Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə ɖɌɖ əɌ əɌɢɔɚəɌɗɨəɚɘ, ɞɌɖ ɔ 

əɌ ɘɑɝɞəɚɘ ɟɜɚɎəɫɡ, ɞɚ ɚɛɜɌɎɐɌəəɧɘ ɫɎɗɫɑɞɝɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɚɜɏɌ- 

əɔɓɌɢɔɚəəɧɡ ɝɞɜɟɖɞɟɜ (ɚɜɏɌəɚɎ), ɚɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ 

ɖɚɚɜɐɔəɌɢɔɫ ɐɑɕɝɞɎɔɕ əɌ əɌɢɔɚəɌɗɨəɚɘ ɟɜɚɎəɑ, Ɏ ɛɜɑɐɑɗɌɡ Ɏɚɐɚɝɍɚɜ- 

əɧɡ ɍɌɝɝɑɕəɚɎ, əɌ ɟɜɚɎəɑ ɌɐɘɔəɔɝɞɜɌɞɔɎəɧɡ ɚɍɜɌɓɚɎɌəɔɕ. ȾɌɖɔɑ ɝɞɜɟɖ- 

ɞɟɜɧ ɔɘɑɪɞ ɚɛɜɑɐɑɗɑəəɧɑ ɛɚɗəɚɘɚɣɔɫ ɔ ɠɔəɌəɝɔɜɚɎɌəɔɑ. 

ȽɞɜɟɖɞɟɜɌ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘ ɡɚɓɫɕɝɞɎɚɘ ɘɚɒɑɞ ɜɌɓɗɔɣɌɞɨɝɫ ɚɞ 

ɝɞɜɌəɧ ɖ ɝɞɜɌəɑ, əɚ ɚəɌ ɚɍɫɓɌəɌ ɚɍɑɝɛɑɣɔɎɌɞɨ ɖɚɚɜɐɔəɌɢɔɪ ɔ ɝɚɏɗɌɝɚ- 

ɎɌəəɚɝɞɨ ɐɑɕɝɞɎɔɕ Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə ɛɜɔ ɟɣɑɞɑ ɔəɞɑɜɑɝɚɎ 
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ɖɌɒɐɚɕ ɝɞɚɜɚəɧ. ȼɚɗɔ, ɝɠɑɜɧ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ ɔ ɠɟəɖɢɔɔ ɚɜɏɌəɔɓɌɢɔɕ, 

Ɏɡɚɐɫɥɔɡ Ɏ ɝɞɜɟɖɞɟɜɟ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘ ɡɚɓɫɕɝɞɎɚɘ, ɚɍɧɣəɚ ɚɛɜɑɐɑɗɫ­ 

ɪɞɝɫ əɚɜɘɌɞɔɎəɧɘ ɛɜɌɎɚɎɧɘ Ɍɖɞɚɘ (ɓɌɖɚəɚɘ, ɖɚɐɑɖɝɚɘ ɔ ɐɜ.). ȿɣɔɞɧ- 

ɎɌɫ ɞɚ, ɣɞɚ ɚɜɏɌəɔɓɌɢɔɫ ɔ ɚɍɑɝɛɑɣɑəɔɑ ɟɝɞɚɕɣɔɎɚɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ 

ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ ɚɞəɚɝɫɞɝɫ ɖ ɞɜɌɐɔɢɔɚəəɧɘ ɓɌɐɌɣɌɘ, 

ɖɚɞɚɜɧɑ ɐɚɗɒəɧ ɜɑɤɌɞɨ ɚɜɏɌəɧ ɘɑɝɞəɚɏɚ ɝɌɘɚɟɛɜɌɎɗɑəɔɫ (ɘɟəɔɢɔɛɌ- 

ɗɔɞɑɞɧ ɔ ɐɜ.), ɞɚ ɜɫɐ ɎɚɛɜɚɝɚɎ ɜɑɏɟɗɔɜɟɑɞɝɫ ɔ əɌ ɩɞɚɘ ɟɜɚɎəɑ (ɢɑəɚɎɌɫ 

ɛɚɗɔɞɔɖɌ, ɚɞɐɑɗɨəɧɑ Ɏɔɐɧ ɖɚəɞɜɚɗɫ ɔ ɐɜ.). 

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ 

ɝɞɑɛɑəɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɑɘ, əɌɝɖɚɗɨɖɚ ɡɚɜɚɤɚ ɚɞɜɑɏɟɗɔɜɚɎɌəɧ ɛɜɚɢɑ­ 

ɐɟɜɧ, ɝɚɓɐɌɪɥɔɑ ɟɝɗɚɎɔɫ ɐɗɫ ɌɖɞɔɎəɚɏɚ ɟɣɌɝɞɔɫ Ɏ ɛɜɔəɫɞɔɔ ɜɑɤɑəɔɕ, 

ɖɚəɞɜɚɗɑ ɔ ɟɛɜɌɎɗɑəɔɔ əɌ Ɏɝɑɡ ɟɜɚɎəɫɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɚɍɥɑɝɞɎɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ, ɏɜɌɒɐɌə. 

ʃʠʪʝʨʘʪʫʨʘ ʢ ʨʘʟʜʝʣʫ 2.2 

GWP, 2007.  ȽɚɎɘɑɝɞəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɓəɌəɔɕ ɐɗɫ ɝɛɜɌɎɑɐɗɔɎɚɏɚ, ɐɑɕɝɞɎɑəəɚɏɚ 
ɔ ɟɝɞɚɕɣɔɎɚɏɚ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ. ȴəɞɑɏɜɔɜɚɎɌəəɚɑ ɟɛɜɌɎ- 
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2.2.1. ʈʝɻʃʘʤʝʥʪʠʈʫʶʱʘʷ ʠ ʟʘʢʦʥʦʜʘʪʝʃʴʥʘʷ ʙʘʟʘ 
ʢʦʥʪʈʦʃʷ ʠ ʫʇʈʘɺʃʝʥʠʷ ɺʦʜʥʳʤʠ ʈʝʩʫʈʩʘʤʠ 

ȺɝəɚɎɚɕ ɐɗɫ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɚ ȴəɞɑɏɜɔɜɚɎɌəəɚɘɟ 

ɟɛɜɌɎɗɑəɔɪ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ (ȴȿȮȼ) ɫɎɗɫɑɞɝɫ Ɏɚɐəɚɑ ɓɌɖɚəɚɐɌɞɑɗɨ- 

ɝɞɎɚ. Ⱥəɚ ɚɛɜɑɐɑɗɫɑɞ ɩɖɚəɚɘɔɣɑɝɖɔɕ ɘɑɡɌəɔɓɘ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ 

ɜɑɝɟɜɝɌɘɔ, ɠɚɜɘɔɜɟɑɞ ɝɜɑɐɟ, Ɏ ɖɚɞɚɜɚɕ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɐɑɫɞɑɗɨəɚɝɞɨ 

ɣɌɝɞəɧɡ ɔ ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ. Ȯ əɑɘ ɔɓɗɌɏɌɪɞɝɫ ɚɍɫɓɌəəɚ- 

ɝɞɔ ɔ ɛɜɌɎɌ ɎɑɐɚɘɝɞɎ, ɟɛɜɌɎɗɫɪɥɔɡ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɔ ɚɖɜɟɒɌɪɥɑɕ 

ɝɜɑɐɚɕ, ɛɚɝɞɌɎɥɔɖɚɎ ɔ ɛɚɞɜɑɍɔɞɑɗɑɕ Ɏɚɐɧ ɔ ɟɝɗɟɏ, ɝɎɫɓɌəəɧɡ ɝ Ɏɚɐɚɕ. 

ȹɑɝɘɚɞɜɫ əɌ ɝɟɥɑɝɞɎɑəəɧɑ ɚɞɗɔɣɔɫ Ɏ ɓɌɖɚəɚɐɌɞɑɗɨəɚɘ ɜɑɏɟɗɔɜɚ­ 

ɎɌəɔɔ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ, Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ 

ɜɌɓəɧɡ ɝɞɜɌəɌɡ, ɚəɚ ɍɌɓɔɜɟɑɞɝɫ əɌ ɚɍɥɔɡ ɛɚɐɡɚɐɌɡ ɔ ɟɣɔɞɧɎɌɑɞ ɞɜɑɍɚ­ 

ɎɌəɔɫ ɘɑɒɐɟəɌɜɚɐəɧɡ ɖɚəɎɑəɢɔɕ ɔ ɐɚɏɚɎɚɜɚɎ, ɖɚɞɚɜɧɑ ɛɚɐɛɔɝɌəɧ ɔ 

ɜɌɞɔɠɔɢɔɜɚɎɌəɧ ɖɌɒɐɧɘ ɏɚɝɟɐɌɜɝɞɎɚɘ. 

Ȯɚɐəɚɑ ɛɜɌɎɚ ɟɝɞɌəɌɎɗɔɎɌɑɞ ɚɞəɚɤɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ, 

Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɛɚɝɜɑɐɝɞɎɚɘ əɚɜɘɌɞɔɎəɧɡ 

ɌɖɞɚɎ, ɎɖɗɪɣɌɪɥɔɡ ɛɚɗɚɒɑəɔɫ, ɔɘɑɪɥɔɑ ɛɜɑɐɟɛɜɑɐɔɞɑɗɨəɧɕ ɔɗɔ ɖɚɜ­ 

ɜɑɖɞɔɜɟɪɥɔɕ ɡɌɜɌɖɞɑɜ. 

ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ɘɑɜɧ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɓɌɖɚəɚɐɌɞɑɗɨəɧɑ əɚɜ- 

ɘɧ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɟɝɗɚɎɔɫ ɚɞɎɑɐɑəɔɫ ɝɞɚɣəɧɡ Ɏɚɐ (ɜɌɝɡɚɐ, ɖɚəɢɑəɞɜɌ- 

ɢɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɝɞɑɛɑəɨ ɚɣɔɝɞɖɔ, ɞɑɡəɚɗɚɏɔɔ ɚɣɔɝɞɖɔ ɔ ɐɜ.), 

əɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ ɛɜɔɘɑəɔɞɑɗɨəɚ ɖ ɎɚɐɚɛɜɔɑɘəɔɖɌɘ. ȳɌɖɚəɚɐɌɞɑɗɨəɚ 

http://www.gwp.org/
http://www.minpriroda.gov.by/ru/legistation/new_url_1649710582
http://www/


2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 175 
 

 

ɜɑɏɗɌɘɑəɞɔɜɟɑɞɝɫ ɛɚɜɫɐɚɖ ɜɌɓɜɌɍɚɞɖɔ, ɝɚɏɗɌɝɚɎɌəɔɫ ɔ ɟɞɎɑɜɒɐɑəɔɫ 

əɌɢɔɚəɌɗɨəɧɡ, ɜɑɏɔɚəɌɗɨəɧɡ ɔ ɘɑɝɞəɧɡ ɛɜɚɏɜɌɘɘ, ɛɗɌəɚɎ ɝəɔɒɑəɔɫ 

əɌɏɜɟɓɖɔ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɞ əɑɚɜɏɌəɔɓɚɎɌəəɧɡ (ɐɔɠ- 

ɠɟɓəɧɡ) ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ. 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ɘɑɜɧ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɛɚɗɚɒɑəɔɫ, ɟɝɞɌəɌɎɗɔ­ 

ɎɌɪɥɔɑ: 

ð ɛɚɜɫɐɚɖ ɛɜɔɚɝɞɌəɚɎɗɑəɔɫ ɔɗɔ ɓɌɛɜɑɥɑəɔɫ ɛɜɚɞɔɎɚɛɜɌɎəɚɕ ɐɑɫɞɑɗɨ- 

əɚɝɞɔ ɛɚɞɜɑɍɔɞɑɗɫ Ɏɚɐɧ, əɌəɚɝɫɥɑɕ ɟɥɑɜɍ Ɏɚɐəɧɘ ɜɑɝɟɜɝɌɘ ɔ ɛɜɔ- 

Ɏɚɐɫɥɑɕ Ɏ ɝɎɫɓɔ ɝ ɩɞɔɘ ɖ ɩɖɚəɚɘɔɣɑɝɖɔɘ ɛɚɞɑɜɫɘ; 

ð ɛɚɜɫɐɚɖ ɔ ɝɜɚɖɔ ɟɝɞɜɌəɑəɔɫ ɎɧɫɎɗɑəəɧɡ əɌɜɟɤɑəɔɕ Ɏɚɐəɚɏɚ ɓɌɖɚ­ 

əɚɐɌɞɑɗɨɝɞɎɌ; 

ð ɛɚɜɫɐɚɖ ɖɚɘɛɑəɝɌɢɔɔ ɟɥɑɜɍɌ ɔ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɛɚɞɑɜɨ, ɝɎɫɓɌəəɧɡ ɝ 

əɌɜɟɤɑəɔɑɘ Ɏɚɐəɚɏɚ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ (ɛɜɔəɢɔɛ òɓɌɏɜɫɓəɔɞɑɗɨ ɛɗɌ- 

ɞɔɞó); 

ð ɛɚɜɫɐɚɖ ɟɝɞɌəɚɎɗɑəɔɫ ɠɌɖɞɌ əɌɜɟɤɑəɔɫ ɔ ɛɜɔɎɗɑɣɑəɔɫ ɖ ɚɞɎɑɞɝɞɎɑə­ 

əɚɝɞɔ ɓɌ əɌɜɟɤɑəɔɑ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ; 

ð ɐɑɕɝɞɎɔɫ Ɏ ɛɑɜɔɚɐ ɣɜɑɓɎɧɣɌɕəɧɡ ɝɔɞɟɌɢɔɕ ɛɜɔɜɚɐəɚɏɚ ɔ ɞɑɡəɚɛɜɔ- 

ɜɚɐəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɝɎɫɓɌəəɧɡ ɝ Ɏɚɐɚɕ; 

ð ɔ ɐɜɟɏɔɑ ɛɜɌɎɚɎɧɑ ɔəɝɞɜɟɘɑəɞɧ. 

ȮɌɒəɑɕɤɔɘɔ ɎɔɐɌɘɔ ɐɑɫɞɑɗɨəɚɝɞɔ, ɖɚɞɚɜɧɑ ɛɚɐɗɑɒɌɞ ɛɜɌɎɚɎɚɘɟ 

ɜɑɏɟɗɔɜɚɎɌəɔɪ, ɫɎɗɫɪɞɝɫ ɘɚəɔɞɚɜɔəɏ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, 

ɖɚəɞɜɚɗɨ ɓɌ ɝɚɍɗɪɐɑəɔɑɘ əɚɜɘɌɞɔɎɚɎ Ɏ ɚɍɗɌɝɞɔ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ Ɏɚɐɚ­ 

ɚɞɎɑɐɑəɔɫ, ɟɣɑɞ ɔ ɚɞɣɑɞəɚɝɞɨ ɛɚ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɪ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɪ. 

ȿɣɔɞɧɎɌɫ ɚɝɚɍɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɖɌɖ ɔɝɞɚɣəɔɖɌ ɛɔɞɨɑ- 

Ɏɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ Ɏɗɔɫəɔɑ əɌ ɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɟɝɗɚɎɔɕ ɓɑɘɗɑ­ 

ɛɚɗɨɓɚɎɌəɔɫ ɔ ɝɚɝɞɚɫəɔɫ ɛɗɚɥɌɐɔ ɎɚɐɚɝɍɚɜɌ, ɚɡɜɌəɌ ɛɚɐɓɑɘəɧɡ Ɏɚɐ 

ɜɑɏɟɗɔɜɟɑɞɝɫ ɛɜɌɎɚɎɧɘɔ ɌɖɞɌɘɔ, ɟɝɞɌəɌɎɗɔɎɌɪɥɔɘɔ ɞɜɑɍɚɎɌəɔɫ ɖ ɡɜɌ- 

əɑəɔɪ ɔ ɓɌɡɚɜɚəɑəɔɪ ɚɞɡɚɐɚɎ, ɞɜɑɍɚɎɌəɔɫ ɖ ɔɝɛɚɗɨɓɟɑɘɧɘ əɌ ɓɑɘɗɑ 

ɟɐɚɍɜɑəɔɫɘ, ɛɑɝɞɔɢɔɐɌɘ ɔ ɟɝɗɚɎɔɫɘ ɔɡ ɛɜɔɘɑəɑəɔɫ, ɞɜɑɍɚɎɌəɔɫ ɖ Ɏɧ- 

ɍɚɜɟ ɘɑɝɞ ɚɞɍɚɜɌ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɎɚɐɚɓɌɍɚɜəɧɘ ɝɚɚɜɟɒɑəɔɫɘ ɔ ɟɝɗɚɎɔɫɘ 

ɔɡ ɝɚɐɑɜɒɌəɔɫ ɔ ɐɜ. 

Ȱɗɫ ɞɚɏɚ ɣɞɚɍɧ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɚ ɚɍɑɝɛɑɣɔɎɌɗɚ ɜɑɤɑəɔɑ ɓɌɐɌɣ ɩɠ- 

ɠɑɖɞɔɎəɚɏɚ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ, ɛɚɘɔɘɚ ɛɑɜɑɣɔɝɗɑəəɧɡ 

ɚɝəɚɎəɧɡ ɎɚɛɜɚɝɚɎ, əɑɚɍɡɚɐɔɘɚ ɓɌɖɚəɚɐɌɞɑɗɨəɚ ɔ ɚɜɏɌəɔɓɌɢɔɚəəɚ ɚɍɑɝ- 

ɛɑɣɔɞɨ: ɌəɌɗɔɞɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɛɚɖɌɓɌɞɑɗɑɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ ɝɚɝɞɚɫ­ 

əɔɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ əɌ ɜɌɓɗɔɣəɧɑ əɟɒ- 

ɐɧ; ɛɚɜɫɐɚɖ ɜɌɓɜɌɍɚɞɖɔ ɔ ɎɎɑɐɑəɔɫ Ɏ ɐɑɕɝɞɎɔɑ əɚɜɘɌɞɔɎɚɎ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ; 

ɟɣɑɞ ɔ ɚɍɜɌɍɚɞɖɟ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɚɝɞɚɫəɔɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɐɜ. 

ȱɎɜɚɛɑɕɝɖɚɑ Ɏɚɐəɚɑ ɛɜɌɎɚ, ɖɚɞɚɜɚɑ ɛɜɚɤɗɚ ɐɚɗɏɔɕ ɛɟɞɨ ɝɞɌəɚɎɗɑəɔɫ 

ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌəəɧɘ ɚɍɜɌɓ- 

ɢɚɘ, əɌ ɖɚɞɚɜɧɕ ɚɜɔɑəɞɔɜɟɪɞɝɫ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ Ɏɚɐəɚɏɚ ɓɌɖɚəɚɐɌɞɑɗɨ- 

ɝɞɎɌ əɑ ɞɚɗɨɖɚ ɏɚɝɟɐɌɜɝɞɎɌ ȱɎɜɚɛɑɕɝɖɚɏɚ ȽɚɪɓɌ (ȱȽ), əɚ ɔ ɐɜɟɏɔɑ ɝɞɜɌəɧ 

(ȹɚɜɎɑɏɔɫ, ȿɖɜɌɔəɌ, ȭɑɗɌɜɟɝɨ, ȸɚɗɐɚɎɌ, ȼɚɝɝɔɫ, ȶɌɓɌɡɝɞɌə, ȾɌɐɒɔɖɔɝɞɌə 

ɔ ɐɜ.). 

Ȯ ɜɌɓɎɔɞɔɔ ɑɎɜɚɛɑɕɝɖɚɏɚ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ ɛɚ Ɏɚɐɑ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ 

əɑɝɖɚɗɨɖɚ ɛɑɜɔɚɐɚɎ, ɖɚɞɚɜɧɑ ɚɞɗɔɣɌɪɞɝɫ ɛɚɐɡɚɐɌɘɔ, ɔɝɛɚɗɨɓɟɑɘɧɘɔ ɐɗɫ 

ɚɍɑɝɛɑɣɑəɔɫ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ. ȻɑɜɎɧɕ ɛɑɜɔɚɐ (1975 ð1980  ɏɏ.) 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɛɜɔəɫɞɔɑɘ ȰɔɜɑɖɞɔɎ ɔ ɜɑɤɑəɔɕ, ɟɝɞɌəɌɎɗɔɎɌɪɥɔɡ 
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ɞɜɑɍɚɎɌəɔɫ ɖ ɖɌɣɑɝɞɎɟ Ɏɚɐɧ (ɢɑɗɑɎɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ) ɐɗɫ 

ɜɌɓɗɔɣəɧɡ əɌɛɜɌɎɗɑəɔɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ (ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ, ɜɑɖɜɑɌ- 

ɢɔɚəəɧɑ Ɏɚɐɧ, ɛɔɞɨɑɎɌɫ ɎɚɐɌ ɔ ɐɜ.) ɗɔɍɚ ɟɝɞɌəɌɎɗɔɎɌɪɥɔɡ ɛɜɑɐɑɗɨəɚ 

ɐɚɛɟɝɞɔɘɧɑ Ɏɑɗɔɣɔəɧ ɝɍɜɚɝɚɎ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɝ ɟɣɑɞɚɘ əɌɔɗɟɣɤɔɡ ɝɟɥɑɝɞɎɟɪɥɔɡ (ɐɚɝɞɟɛəɧɡ) ɞɑɡəɚ- 

ɗɚɏɔɕ. 

Ȯɞɚɜɚɕ ɛɑɜɔɚɐ (1980ð1991  ɏɏ.) ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɎɎɑɐɑəɔɑɘ Ɏ ɐɑɕɝɞ- 

Ɏɔɑ ȰɔɜɑɖɞɔɎ, ɚɜɔɑəɞɔɜɚɎɌəəɧɡ əɌ ɖɚəɞɜɚɗɨ ɓɌ ɛɚɝɞɟɛɗɑəɔɑɘ ɓɌɏɜɫɓ- 

əɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ (ȰɔɜɑɖɞɔɎɌ ɛɚ 

əɔɞɜɌɞɌɘ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ, ȰɔɜɑɖɞɔɎɌ ɛɚ ɚɣɔɝɞ- 

ɖɑ ɏɚɜɚɐɝɖɔɡ ɝɞɚɣəɧɡ Ɏɚɐ, ȰɔɜɑɖɞɔɎɌ ɛɚ ɔəɞɑɏɜɔɜɚɎɌəəɚɘɟ ɖɚəɞɜɚɗɪ 

ɔ ɛɜɑɐɚɞɎɜɌɥɑəɔɪ ɓɌɏɜɫɓəɑəɔɫ), Ɍ ɞɌɖɒɑ ɜɫɐɌ ɐɚɣɑɜəɔɡ ȰɔɜɑɖɞɔɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ȰɔɜɑɖɞɔɎɧ ɛɚ ɚɛɌɝəɧɘ ɎɑɥɑɝɞɎɌɘ. ȰɔɜɑɖɞɔɎɧ, ɛɜɔəɫɞɧɑ Ɏ 

ɞɑɣɑəɔɑ ɩɞɚɏɚ Ɏɜɑɘɑəɔ, Ɏ ɚɝəɚɎəɚɘ ɝɚɜɔɑəɞɔɜɚɎɌəɧ əɌ ɖɚəɞɜɚɗɨ əɌɐ 

ɔɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəɔɫ ɖɌɖ ɞɚɣɑɣəɧɘɔ (ɚɜɏɌəɔɓɚɎɌəəɧɘɔ), ɞɌɖ ɔ əɑ 

ɞɚɣɑɣəɧɘɔ (ɐɔɠɠɟɓəɧɘɔ). 

ȼɌɝɝɘɚɞɜɔɘ ɖɜɌɞɖɚ ɚɝəɚɎəɧɑ ȰɔɜɑɖɞɔɎɧ, ɖɌɝɌɪɥɔɑɝɫ Ɏɚɐɧ Ɏ ȱȽ. Ȯɝɑ 

ȰɔɜɑɖɞɔɎɧ ȱȽ ɘɚɏɟɞ ɍɧɞɨ əɌɕɐɑəɧ əɌ Ɏɑɍ-ɝɞɜɌəɔɢɑ ȱȽ http :// eur ­ lex. 

europa .eu/.  Ȼɚɔɝɖ ð ɛɚ əɚɘɑɜɟ ȰɔɜɑɖɞɔɎɧ, ɛɜɔɎɑɐɑəəɚɕ Ɏ ɞɑɖɝɞɑ əɔɒɑ. 

Å ȰɔɜɑɖɞɔɎɌ ȽɚɎɑɞɌ 98/83/EC  ɚɞ 3 əɚɫɍɜɫ 1998  ɏɚɐɌ ɛɚ ɖɌɣɑɝɞɎɟ Ɏɚɐɧ ɐɗɫ 

ɛɚɞɜɑɍɗɑəɔɫ ɗɪɐɨɘɔ (ȰɔɜɑɖɞɔɎɌ ɛɚ ɛɔɞɨɑɎɚɕ Ɏɚɐɑ: Council  Directive  

98/83/EC  of 3 November 1998  on  th e qua li ty of water  int ended for  human  

consumption  (Dir ectiv e 98/83/EC)).  ɂɑɗɨɪ ɩɞɚɕ ȰɔɜɑɖɞɔɎɧ ɫɎɗɫɑɞɝɫ 

ɚɡɜɌəɌ ɓɐɚɜɚɎɨɫ ɗɪɐɑɕ. Ȯ əɑɕ ɟɖɌɓɌəɧ ɝɞɌəɐɌɜɞɧ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ 

Ɏɚɐɧ. ȯɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ ɘɚɏɟɞ ɎɎɑɝɞɔ ɐɚɛɚɗəɔɞɑɗɨəɧɑ, ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɝɞɌəɐɌɜɞɧ, ɣɑɘ ɟɖɌɓɌəɧ Ɏ ɩɞɚɕ ȰɔɜɑɖɞɔɎɑ, əɚ əɔ Ɏ ɖɚɑɘ ɝɗɟ­ 

ɣɌɑ ð əɑ əɔɒɑ. 

Å ȰɔɜɑɖɞɔɎɌ 2006/7/ EC ȱɎɜɚɛɑɕɝɖɚɏɚ ɛɌɜɗɌɘɑəɞɌ ɔ ȽɚɎɑɞɌ ɚɞ 15  ɠɑɎ- 

ɜɌɗɫ 2006  ɏɚɐɌ ɖɌɝɌɞɑɗɨəɚ ɟɛɜɌɎɗɑəɔɫ ɎɚɐɌɘɔ ɐɗɫ ɖɟɛɌəɔɫ (ɛɗɫɒəɧɡ 

ɓɚə) (Directive  2006/7/ EC of th e European  Parliament  and  of th e Council  

of 15  Februar y 2006  concern ing the  mana gement  of bath ing water  qua li ty). 

ɂɑɗɨɪ ȰɔɜɑɖɞɔɎɧ ɫɎɗɫɑɞɝɫ ɚɍɑɝɛɑɣɑəɔɑ ɑɎɜɚɛɑɕɢɑɎ ɣɔɝɞɚɕ ɔ ɍɑɓɚɛɌɝ- 

əɚɕ Ɏɚɐɚɕ ɐɗɫ ɖɟɛɌəɔɫ. Ȯɚ ɘəɚɏɚɘ ɩɞɌ ȰɔɜɑɖɞɔɎɌ ɛɚɡɚɒɌ əɌ Ȯɚɐəɟɪ 

ɜɌɘɚɣəɟɪ ȰɔɜɑɖɞɔɎɟ, ɛɚɝɖɚɗɨɖɟ ɚəɌ ɞɜɑɍɟɑɞ ɜɌɓɜɌɍɚɞɖɔ ɚɞɐɑɗɨəɚɏɚ 

ȻɗɌəɌ ɟɛɜɌɎɗɑəɔɫ ɖɌɒɐɚɕ ɞɑɜɜɔɞɚɜɔɑɕ ɐɗɫ ɖɟɛɌəɔɫ ɔ ɚɍɑɝɛɑɣɑəɔɫ 

ɟɣɌɝɞɔɫ ɚɍɥɑɝɞɎɑəəɚɝɞɔ Ɏ ɜɌɓɜɌɍɚɞɖɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɗɌəɚɎ. 

Å ȰɔɜɑɖɞɔɎɌ 91/271/ EEC  ɚɞ 21  ɘɌɫ 1991  ɏɚɐɌ ɛɚ ɚɣɔɝɞɖɑ ɏɚɜɚɐɝɖɔɡ 

ɝɞɚɣəɧɡ Ɏɚɐ (Council  Directive  91/271/ EEC  of 21  May 1991  conc ern ing 

urban  waste ­water  treatment ). ȰɔɜɑɖɞɔɎɌ ɟɝɞɌəɌɎɗɔɎɌɑɞ ɞɜɑɍɚɎɌəɔɫ ɖ 

ɚɣɔɝɞɖɑ ɖɚɘɘɟəɌɗɨəɧɡ ɔ ɛɚɐɚɍəɧɡ ɔɘ ɛɚ ɝɚɝɞɌɎɟ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ 

ɝɞɚɣəɧɡ Ɏɚɐ. 

Å ȰɔɜɑɖɞɔɎɌ ȽɚɎɑɞɌ 91/6 76/ EEC ɚɞ 12 ɐɑɖɌɍɜɫ 1991  ɏɚɐɌ ɖɌɝɌɞɑɗɨəɚ ɚɡɜɌ- 

əɧ Ɏɚɐ ɚɞ ɓɌɏɜɫɓəɑəɔɫ əɔɞɜɌɞɌɘɔ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɏɚ ɛɜɚɔɝɡɚɒɐɑ­ 

əɔɫ (Council  Directive  91/67 6/ EEC of 12  December  1991  concerning  the  

protection  of waters  against  pollution  caused  by nitrates  from  agr icu ltura l 

sources ). ɂɑɗɨɪ ȰɔɜɑɖɞɔɎɧ ɫɎɗɫɑɞɝɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɛɚɛɌɐɌəɔɫ əɔ- 

ɞɜɌɞɚɎ ɝ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɓɑɘɑɗɨ Ɏ ɛɚɐɓɑɘəɧɑ ɔ ɛɚɎɑɜɡəɚɝɞəɧɑ 
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Ɏɚɐɧ. ȺəɌ ɞɜɑɍɟɑɞ ɚɛɜɑɐɑɗɔɞɨ ɟɫɓɎɔɘɧɑ ɞɑɜɜɔɞɚɜɔɔ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ 

ɝɘɧɎɚɘ əɔɞɜɌɞɚɎ, ɜɌɓɜɌɍɚɞɌɞɨ ɛɜɚɏɜɌɘɘɧ ɘɑɜɚɛɜɔɫɞɔɕ ɐɗɫ ɟɫɓɎɔɘɧɡ 

ɞɑɜɜɔɞɚɜɔɕ, ɛɜɚɎɑɝɞɔ ɘɚəɔɞɚɜɔəɏ ɔ ɚɢɑəɖɟ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɜɚɛɜɔɫ­ 

ɞɔɕ ɔ ɛɑɜɑɝɘɌɞɜɔɎɌɞɨ ɔɡ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ ɢɑɗɑɕ ȰɔɜɑɖɞɔɎɧ. 

Å ȰɔɜɑɖɞɔɎɌ 2006/118/ EC ȱɎɜɚɛɑɕɝɖɚɏɚ ɛɌɜɗɌɘɑəɞɌ ɔ ȽɚɎɑɞɌ ɚɞ 12  ɐɑ- 

ɖɌɍɜɫ 2006  ɏɚɐɌ ɛɚ ɚɡɜɌəɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɚɞ ɓɌɏɜɫɓəɑəɔɫ ɔ ɟɡɟɐɤɑəɔɫ 

ɔɡ ɝɚɝɞɚɫəɔɫ (Directive  2006/118/ EC of th e European  Parliament  and  of 

th e Council  of 12  December  2006  on  th e pro tect ion of groundwater  against  

pollution  and  deterioration ). ȰɔɜɑɖɞɔɎɌ ɜɌɓɜɌɍɌɞɧɎɌɑɞ ɜɑɒɔɘ, ɖɌɝɌɪ- 

ɥɔɕɝɫ ɝɞɌəɐɌɜɞɚɎ ɖɌɣɑɝɞɎɌ ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɔ ɚɛɔɝɧɎɌɑɞ ɘɑɜɚɛɜɔɫɞɔɫ 

ɛɚ ɛɜɑɐɚɞɎɜɌɥɑəɔɪ ɔɗɔ ɚɏɜɌəɔɣɑəɔɪ ɛɚɛɌɐɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɑ­ 

ɥɑɝɞɎ Ɏ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ. 

Å ȰɔɜɑɖɞɔɎɌ 2007/60/ EC ȱɎɜɚɛɑɕɝɖɚɏɚ ɛɌɜɗɌɘɑəɞɌ ɔ ȽɚɎɑɞɌ ɚɞ 23  ɚɖ- 

ɞɫɍɜɫ 2007  ɏɚɐɌ ɛɚ ɚɢɑəɖɑ ɔ ɟɛɜɌɎɗɑəɔɪ ɜɔɝɖɌɘɔ ɛɌɎɚɐɖɚɎ (Directive  

2007/60/ EC of the  European  Parliament  and  of the  Council  of 23  October  

2007  on  th e assessment  and  mana gement  of flood  r isks ). ɂɑɗɨɪ Ȱɔɜɑɖɞɔ­ 

Ɏɧ ɫɎɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɜɔɝɖɚɎ, ɖɚɞɚɜɧɑ ɛɌɎɚɐɖɔ əɑɝɟɞ ɣɑɗɚɎɑɣɑɝɖɚɘɟ 

ɓɐɚɜɚɎɨɪ, ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ, ɖɟɗɨɞɟɜəɚɘɟ əɌɝɗɑɐɔɪ ɔ ɩɖɚəɚɘɔɖɑ. 

ȰɔɜɑɖɞɔɎɌ ɞɜɑɍɟɑɞ, ɣɞɚɍɧ ɏɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ ɛɜɚɎɑɗɔ ɛɜɑɐɎɌɜɔ- 

ɞɑɗɨəɟɪ ɚɢɑəɖɟ ɛɌɎɚɐɖɚɎ ɐɚ 2011  ɏɚɐɌ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɜɑɣəɧɡ 

ɍɌɝɝɑɕəɚɎ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɜɔɍɜɑɒəɧɡ ɓɚə, əɌɡɚɐɫɥɔɡɝɫ ɛɚɐ ɜɔɝ- 

ɖɚɘ ɛɌɎɚɐɖɚɎ. Ȱɗɫ ɞɌɖɔɡ ɓɚə ɐɚ 2013  ɏɚɐɌ ɏɚɝɟɐɌɜɝɞɎɌ ɐɚɗɒəɧ ɍɧɗɔ 

ɜɌɓɜɌɍɚɞɌɞɨ ɖɌɜɞɧ ɜɔɝɖɚɎ ɓɌɞɚɛɗɑəɔɫ, ɐɚ 2015  ɏɚɐɌ ð ɛɗɌəɧ ɟɛɜɌɎ- 

ɗɑəɔɫ ɛɌɎɚɐɖɌɘɔ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɜɔɝɖɚɎ, ɚɡɜɌəɟ 

ɞɑɜɜɔɞɚɜɔɕ ɔ ɛɚɎɧɤɑəɔɑ ɏɚɞɚɎəɚɝɞɔ ɖ ɛɌɎɚɐɖɌɘ. 

Å ȰɔɜɑɖɞɔɎɌ 2008/1/EC  (96/6 1/EC)  ɚɞ 15 ɫəɎɌɜɫ 2008  ɏɚɐɌ ɛɚ ɔəɞɑɏ- 

ɜɔɜɚɎɌəəɚɘɟ ɖɚəɞɜɚɗɪ ɔ ɛɜɑɐɚɞɎɜɌɥɑəɔɪ ɓɌɏɜɫɓəɑəɔɫ (Direct ive 

2008/1/EC  of th e European  Parliament  and  of th e Council  of 15  January  

2008  concerning  integ rat ed pollution  prevention  and  control).  ɉɞɌ Ȱɔɜɑɖ- 

ɞɔɎɌ ɞɜɑɍɟɑɞ, ɣɞɚɍɧ ɚɞɜɌɝɗɔ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɔ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ, 

ɔɘɑɪɥɔɑ ɓəɌɣɔɞɑɗɨəɧɕ ɛɚɞɑəɢɔɌɗ ɓɌɏɜɫɓəɑəɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 

(ɩəɑɜɏɑɞɔɖɌ, ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɚɍɜɌɍɚɞɖɌ ɘɑɞɌɗɗɚɎ, ɏɚɜəɚ-ɐɚɍɧɎɌɪɥɌɫ 

ɚɞɜɌɝɗɨ, ɡɔɘɔɣɑɝɖɌɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ, ɓɌɡɚɜɚəɑəɔɑ ɔ ɟɞɔɗɔɓɌɢɔɫ 

ɚɞɡɚɐɚɎ), ɛɚɗɟɣɌɗɔ ɛɜɔɜɚɐɚɚɡɜɌəəɧɑ ɜɌɓɜɑɤɑəɔɫ. ɉɞɔ ɜɌɓɜɑɤɑəɔɫ 

ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɞɚɗɨɖɚ Ɏ ɝɗɟɣɌɑ Ɏɧɛɚɗəɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɩɖɚɗɚ­ 

ɏɔɣɑɝɖɔɡ ɟɝɗɚɎɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɞɜɑɍɚɎɌəɔɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɌɔɗɟɣɤɔɡ 

ɐɚɝɞɟɛəɧɡ ɞɑɡəɚɗɚɏɔɕ. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɑɌɗɔɓɌɢɔɔ ȰɔɜɑɖɞɔɎ, ɚɜɔɑəɞɔ- 

ɜɚɎɌəəɧɡ əɌ ɚɡɜɌəɟ Ɏɚɐ, ɛɚɖɌɓɌɗ, ɣɞɚ ɛɚɐɡɚɐ, Ɏ ɚɝəɚɎɑ ɖɚɞɚɜɚɏɚ ɍɧɗɚ 

ɛɚɗɚɒɑəɚ ɜɑɤɑəɔɑ ɣɌɝɞəɧɡ ɛɜɚɍɗɑɘ, əɑ ɛɚɓɎɚɗɫɑɞ ɜɑɌɗɔɓɚɎɌɞɨ ɑɐɔəɟɪ 

ɛɚɗɔɞɔɖɟ ɔ ɚɍɑɝɛɑɣɔɞɨ ɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɐɑɕɝɞɎɔɕ ɛɚ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎ­ 

ɗɑəɔɫɘ. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ɜɑɓɟɗɨɞɌɞɧ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɚ Ɏɚɐəɧɘ Ȱɔɜɑɖ- 

ɞɔɎɌɘ Ɏ ɣɌɝɞɔ ɟɗɟɣɤɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɚɖɌɓɌɗɔɝɨ ɡɟɒɑ, 

ɣɑɘ ɚɒɔɐɌɗɚɝɨ. ɉɞɚ ɝɞɌɗɚ ɛɜɔɣɔəɚɕ ɐɚɜɌɍɚɞɖɔ Ɏɚɐəɚɕ ɝɞɜɌɞɑɏɔɔ ȱȽ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɍɚɗɑɑ ɞɑɝəɚɏɚ ɎɓɌɔɘɚɟɎɫɓɧɎɌəɔɫ Ɏɚɐəɧɡ ȰɔɜɑɖɞɔɎ ɔ ɚɍɑ- 

ɝɛɑɣɑəɔɫ ɢɑɗɑəɌɛɜɌɎɗɑəəɚɕ ɜɌɍɚɞɧ ɛɚ ɚɡɜɌəɑ ɔ ɟɗɟɣɤɑəɔɪ ɝɚɝɞɚɫəɔɫ 

Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. Ȯ 2000  ɏɚɐɟ ɎɎɑɐɑəɌ Ɏ ɐɑɕɝɞɎɔɑ ȰɔɜɑɖɞɔɎɌ 2000/60/  
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EC ȱɎɜɚɛɑɕɝɖɚɏɚ ɛɌɜɗɌɘɑəɞɌ ɔ ȽɚɎɑɞɌ (ɚɞ 23  ɚɖɞɫɍɜɫ 2000  ɏɚɐɌ), ɟɝɞɌ- 

əɌɎɗɔɎɌɪɥɌɫ ɜɌɘɖɔ ɐɗɫ ɐɑɕɝɞɎɔɕ ȽɚɚɍɥɑɝɞɎɌ Ɏ ɝɠɑɜɑ Ɏɚɐəɚɕ ɛɚɗɔɞɔɖɔ 

(ȮɚɐəɌɫ ɜɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ ð ȮȼȰ: Dir ective  2000/60/ EC of the  Eur opean  

Parliament  and  of the  Council  of 23  October  2000  establishing  a framework  

for  Community  action  in  the  field  of water  policy ), ɖɚɞɚɜɌɫ ɚɛɜɑɐɑɗɫɑɞ əɌ- 

ɛɜɌɎɗɑəɔɫ ɐɑɫɞɑɗɨəɚɝɞɔ ɛɚ ɚɡɜɌəɑ Ɏɝɑɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɝɚɣɑɞɌɑɞ Ɏɝɑ 

ɎɧɤɑɚɛɔɝɌəəɧɑ ɛɚɐɡɚɐɧ, ɎɖɗɪɣɌɑɞ ɟɛɚɘɫəɟɞɧɑ ȰɔɜɑɖɞɔɎɧ Ɏ ɝɎɚɔ ɚɝ- 

əɚɎəɧɑ ɛɚɗɚɒɑəɔɫ (ɝ ɛɚɘɚɥɨɪ ɝɝɧɗɚɖ) ɔɗɔ ɟɖɌɓɧɎɌɑɞ ɝɜɚɖɔ ɔɡ ɚɞɘɑəɧ 

ɛɚɝɗɑ ɛɑɜɑɡɚɐəɚɏɚ ɛɑɜɔɚɐɌ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɏɚ ɍɟɐɟɞ Ɏɧɛɚɗəɑəɧ ɝɚɚɞɎɑɞ- 

ɝɞɎɟɪɥɔɑ ɛɚɗɚɒɑəɔɫ ȮȼȰ. 

ɂɑɗɨɪ ɐɌəəɚɕ ȰɔɜɑɖɞɔɎɧ ɫɎɗɫɑɞɝɫ ɝɚɓɐɌəɔɑ ɟɝɗɚɎɔɕ ɐɗɫ: ɓɌɥɔɞɧ 

Ɏəɟɞɜɑəəɔɡ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ, ɛɜɚɘɑɒɟɞɚɣəɧɡ Ɏɚɐ, ɛɜɔɍɜɑɒəɧɡ Ɏɚɐ, 

Ɍ ɞɌɖɒɑ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɛɟɞɑɘ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ ɐɌɗɨəɑɕɤɑɏɚ ɔɡ ɟɡɟɐɤɑ- 

əɔɫ; ɓɌɥɔɞɧ ɔ ɟɗɟɣɤɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɔ ɝɎɫɓɌəəɧɡ ɝ əɔɘɔ ɩɖɚ­ 

ɝɔɝɞɑɘ; ɛɜɚɛɌɏɌəɐɧ ɜɌɓɟɘəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐɧ, ɚɝəɚɎɌəəɚɏɚ əɌ 

ɐɚɗɏɚɝɜɚɣəɚɕ ɓɌɥɔɞɑ ɝɟɥɑɝɞɎɟɪɥɔɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ; ɛɜɔəɫɞɔɫ ɘɑɜ 

ɐɗɫ ɟɘɑəɨɤɑəɔɫ ɛɚɝɞɟɛɗɑəɔɫ ɚɛɌɝəɧɡ ɎɑɥɑɝɞɎ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ, ɛɜɚ- 

ɘɑɒɟɞɚɣəɧɑ, ɛɜɔɍɜɑɒəɧɑ ɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ; ɝɚɐɑɕɝɞɎɔɫ ɝɘɫɏɣɑəɔɪ 

ɛɚɝɗɑɐɝɞɎɔɕ ɛɌɎɚɐɖɚɎ ɔ ɓɌɝɟɡ. 

ȾɜɑɍɚɎɌəɔɫ ȰɔɜɑɖɞɔɎɧ ɖɌɝɌɪɞɝɫ ɚɛɜɑɐɑɗɑəɔɫ ɏɜɌəɔɢ ɜɑɣəɧɡ ɍɌɝ- 

ɝɑɕəɚɎ (ɎɖɗɪɣɌɫ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ) ɔ ɚɜɏɌəɔɓɌɢɔɔ ɚɜɏɌəɌ ɟɛɜɌɎɗɑəɔɫ 

Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ Ɏ ɛɜɑɐɑɗɌɡ ɩɞɚɏɚ ɍɌɝɝɑɕəɌ, Ɍ ɞɌɖɒɑ ɛɜɚɎɑɐɑəɔɫ ɜɌ- 

ɍɚɞ ɛɚ: ɌəɌɗɔɓɟ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ; ɌəɌɗɔɓɟ Ɏɗɔɫəɔɫ ɐɑɫ- 

ɞɑɗɨəɚɝɞɔ ɣɑɗɚɎɑɖɌ əɌ ɝɚɝɞɚɫəɔɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ; ɩɖɚ- 

əɚɘɔɣɑɝɖɚɘɟ ɌəɌɗɔɓɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ Ɏ ɛɜɑɐɑɗɌɡ Ɏɧ- 

ɐɑɗɑəəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ. 

ȰɔɜɑɖɞɔɎɚɕ ɜɑɏɗɌɘɑəɞɔɜɟɪɞɝɫ Ɏɚɛɜɚɝɧ ɟɣɑɞɌ ɔ ɖɚəɞɜɚɗɫ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɖɚəɞɜɚɗɫ ɝɚ­ 

ɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɔ ɚɡɜɌəɫɑɘɧɡ ɞɑɜɜɔɞɚɜɔɕ Ɏ 

ɛɜɑɐɑɗɌɡ Ɏɚɐɚɝɍɚɜəɧɡ ɍɌɝɝɑɕəɚɎ, Ɏɚɓɘɑɥɑəɔɫ ɓɌɞɜɌɞ əɌ ɠɟəɖɢɔɚəɔ­ 

ɜɚɎɌəɔɑ Ɏɚɐəɚɏɚ ɡɚɓɫɕɝɞɎɌ. ȽɛɑɢɔɌɗɨəɧɑ ɘɑɜɧ ɛɜɑɐɟɝɘɌɞɜɔɎɌɪɞɝɫ ɛɚ 

ɚɏɜɌəɔɣɑəɔɪ ɛɚɝɞɟɛɗɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɔɓ ɞɚɣɑɣəɧɡ ɔ ɐɔɠ- 

ɠɟɓəɧɡ ɔɝɞɚɣəɔɖɚɎ. 

ȽɚɏɗɌɝəɚ ɞɜɑɍɚɎɌəɔɫɘ ȮȼȰ, ɖɌɒɐɚɑ ɏɚɝɟɐɌɜɝɞɎɚ ð ɣɗɑə ȱȽ ɚɍɑɝɛɑ­ 

ɣɔɎɌɑɞ ɜɌɓɜɌɍɚɞɖɟ ɛɜɚɏɜɌɘɘɧ ɘɑɜ ɛɚ ɐɚɝɞɔɒɑəɔɪ ɞɜɑɍɟɑɘɧɡ ɛɚɖɌɓɌ- 

ɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɐɗɫ Ɏɝɑɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ ɔɗɔ ɣɌɝɞɔ 

ɞɜɌəɝɏɜɌəɔɣəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ əɌ ɝɎɚɑɕ ɞɑɜɜɔɞɚɜɔɔ, Ɍ ɞɌɖɒɑ ɛɗɌəɚɎ 

ɟɛɜɌɎɗɑəɔɫ ɜɑɣəɧɘɔ ɍɌɝɝɑɕəɌɘɔ. ȯɚɝɟɐɌɜɝɞɎɌ ɐɚɗɒəɧ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ 

ɌɖɞɔɎəɚɘɟ ɛɜɔɎɗɑɣɑəɔɪ Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə ɖ Ɏɧɛɚɗəɑəɔɪ 

ɐɌəəɚɕ ȰɔɜɑɖɞɔɎɧ, ɚɝɚɍɑəəɚ Ɏ ɣɌɝɞɔ ɜɌɓɜɌɍɚɞɖɔ, ɛɑɜɑɝɘɚɞɜɌ ɔ ɚɍəɚɎ- 

ɗɑəɔɫ ɛɗɌəɚɎ ɟɛɜɌɎɗɑəɔɫ ɜɑɣəɧɘ ɍɌɝɝɑɕəɚɘ. Ȯ ȰɔɜɑɖɞɔɎɑ ɜɌɝɝɘɚɞɜɑəɧ 

ɝɞɜɌɞɑɏɔɫ ɍɚɜɨɍɧ ɝ ɓɌɏɜɫɓəɑəɔɑɘ Ɏɚɐɧ, Ɏɚɛɜɚɝɧ ɛɜɚɠɔɗɌɖɞɔɖɔ ɔ ɖɚəɞ- 

ɜɚɗɫ ɓɌɏɜɫɓəɑəɔɫ ɏɜɟəɞɚɎɧɡ Ɏɚɐ. 

Ȯ ɢɑɗɚɘ, ȰɔɜɑɖɞɔɎɌ ɝɟɥɑɝɞɎɑəəɚ ɔɓɘɑəɔɗɌ ɛɚɐɡɚɐɧ ɖ ɟɛɜɌɎɗɑəɔɪ 

Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɔ ɝɚɓɐɌɗɌ ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɎɓɌɔɘɚ­ 

ɐɑɕɝɞɎɔɫ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɞɚɜɚə Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ. Ȯ ɖɌɣɑɝɞɎɑ ɚɐəɚɏɚ 

ɔɓ ɚɝəɚɎəɧɡ ɔəɝɞɜɟɘɑəɞɚɎ ɩɠɠɑɖɞɔɎəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɛɜɑɐɗɌɏɌɑɞɝɫ 

ɛɜɚɎɚɐɔɞɨ ɩɖɚəɚɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɟɝɗɟɏ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɖɚɞɚɜɧɕ ɍɟɐɑɞ 
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ɍɌɓɔɜɚɎɌɞɨɝɫ əɌ ɐɚɗɏɚɝɜɚɣəɚɘ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɛɜɑɐɗɚɒɑəɔɫ ɔ ɝɛɜɚɝɌ 

Ɏɚɐɧ Ɏ ɜɌɕɚəɑ ɜɑɣəɚɏɚ ɍɌɝɝɑɕəɌ ɔ ɟɣɔɞɧɎɌɞɨ ɓɌɞɜɌɞɧ əɌ ɎɚɐɚɝəɌɍɒɑəɔɑ, 

ɚɡɜɌəɟ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɝɚɡɜɌəɑəɔɑ ɜɑɝɟɜɝɚɎ, ɓɌɞɜɌɞɧ, ɝɎɫɓɌəəɧɑ 

ɝ ɖɚɘɛɑəɝɌɢɔɑɕ ɛɜɔɣɔəɑəəɚɏɚ ɎɜɑɐɌ ɔɗɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ Ɏɗɔɫəɔɫ əɌ 

Ɏɚɐəɟɪ ɝɜɑɐɟ. 

ȸɚɒəɚ ɖɚəɝɞɌɞɔɜɚɎɌɞɨ, ɣɞɚ ȮɚɐəɌɫ ɜɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ ɝɎɫɓɧɎɌɑɞ 

ɑɎɜɚɛɑɕɝɖɚɑ Ɏɚɐəɚɑ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɚ Ɏ ɑɐɔəɟɪ ɝɔɝɞɑɘɟ. ȭɚɗɑɑ ɛɚɐɜɚɍəɚ 

ɚɝəɚɎəɧɑ ɛɚɗɚɒɑəɔɫ ȰɔɜɑɖɞɔɎɧ, ɖɌɝɌɪɥɔɑɝɫ əɚɜɘɔɜɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ 

ɎɚɐɚɝəɌɍɒɑəɔɫ, ɎɚɐɚɚɞɎɑɐɑəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɍɟɐɟɞ ɜɌɝ- 

ɝɘɚɞɜɑəɧ əɔɒɑ (ɜɌɓɐɑɗ 2.2.3).  

Ȯ ȽɄȬ ɚɝəɚɎəɧɘ ɐɚɖɟɘɑəɞɚɘ, ɜɑɏɗɌɘɑəɞɔɜɟɪɥɔɘ ɐɑɫɞɑɗɨəɚɝɞɨ 

Ɏ ɚɍɗɌɝɞɔ ɚɡɜɌəɧ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɐ, ɫɎɗɫɑɞɝɫ ȳɌɖɚə (Ȭɖɞ) ɚ ɣɔɝɞɚɕ 

Ɏɚɐɑ, ɛɜɔəɫɞɧɕ Ɏ 1972  ɏɚɐɟ. Ⱥə ɟɝɞɌəɚɎɔɗ ɢɑɗɔ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɧɘ ɛɜɑ- 

ɖɜɌɥɑəɔɑ ɛɚɝɞɟɛɗɑəɔɫ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɞɚɖɝɔɣəɧɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɟ 

ɐɚɗɒəɚ ɍɧɗɚ ɍɧɞɨ ɐɚɝɞɔɏəɟɞɚ ɖ 1985  ɏɚɐɟ, Ɍ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɐɚɗɒəɧ 

ɚɞɎɑɣɌɞɨ ɝɞɌəɐɌɜɞɌɘ, ɟɝɞɌəɚɎɗɑəəɧɘ ɝ ɟɣɑɞɚɘ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɣɑɗɚɎɑɖɌ, 

ɖ 1983  ɏɚɐɟ. Ȯɞɚɜɧɘ ɎɌɒəɑɕɤɔɘ ɓɌɖɚəɚɘ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ ɫɎɗɫɑɞɝɫ ȳɌɖɚə 

ɚ ɍɑɓɚɛɌɝəɚɕ ɛɔɞɨɑɎɚɕ Ɏɚɐɑ (Safe Drinking  Water Act ), ɖɚɞɚɜɧɕ ɟɝɞɌəɚ- 

Ɏɔɗ ɝɞɌəɐɌɜɞɧ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ. ȳɌɖɚə ɚ ɣɔɝɞɚɕ Ɏɚɐɑ əɑɛɚɝɜɑɐɝɞ- 

Ɏɑəəɚ əɑ ɖɌɝɌɑɞɝɫ ɓɌɏɜɫɓəɑəɔɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ. 

ȼɫɐ ɛɚɛɜɌɎɚɖ ɖ ȳɌɖɚəɟ ɚ ɣɔɝɞɚɕ Ɏɚɐɑ ɍɧɗ ɛɜɔəɫɞ Ɏ 1977  ɏɚɐɟ ɔ ɖ 

ȳɌɖɚəɟ ɚ ɖɌɣɑɝɞɎɑ Ɏɚɐɧ ð Ɏ 1987  ɏɚɐɟ. Ȯɝɑ Ɏɚɛɜɚɝɧ ɟɛɜɌɎɗɑəɔɫ Ɏɚɐ- 

əɧɘɔ ɜɑɝɟɜɝɌɘɔ, əɚɜɘɔɜɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ ɚɡɜɌəɧ 

Ɏɚɐ, ɛɚɜɫɐɖɌ ɜɌɓɜɌɍɚɞɖɔ ɝɞɌəɐɌɜɞɚɎ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔ ɐɜɟɏɔɑ ɔɓɗɚɒɑəɧ Ɏ 

50  ɓɌɖɚəɌɡ (ɛɜɌɎɔɗɌɡ), ɜɌɓɜɌɍɚɞɌəəɧɡ ȬɏɑəɞɝɞɎɚɘ ɛɚ ɚɡɜɌəɑ ɚɖɜɟɒɌɪ- 

ɥɑɕ ɝɜɑɐɧ ȽɄȬ (40 Part  100ð149).  ȿɛɜɌɎɗɑəɔɑ Ɏɚɐəɧɘɔ ɜɑɝɟɜɝɌɘɔ ɛɚɐ- 

ɜɚɍəɚ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ Ɏ: 40  Part  130  ð Water quality  planning  and  mana ­ 

gement . 

Ƚɚɝɞɚɫəɔɑ ɟɣɑɞɌ ɔ ɖɚəɞɜɚɗɫ ɓɌ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɑɘ ɔ ɎɚɐɚɚɞɎɑɐɑ- 

əɔɑɘ Ɏ ɘɔɜɑ, ȱɎɜɚɛɑ, ȹɚɜɎɑɏɔɔ ɜɌɝɝɘɚɞɜɑəɚ əɔɒɑ (ɜɌɓɐɑɗɧ 2.2.2.7.1 ð 

2.2.2.7.3 ). Ȯ ɝɞɜɌəɌɡ ɍɧɎɤɑɏɚ ȽȽȽȼ Ȯɚɐəɧɑ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ ɔɘɑɪɞ 

ɝɡɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ ɔ ɍɗɔɓɖɚɑ ɝɚɐɑɜɒɌəɔɑ (ȿɖɜɌɔəɌ, ȭɑɗɌɜɟɝɨ, ȼɚɝɝɔɫ, 

ȶɌɓɌɡɝɞɌə, ȾɌɐɒɔɖɔɝɞɌə). Ⱥəɔ ɎɖɗɪɣɌɪɞ Ȯɚɐəɧɕ ɖɚɐɑɖɝ, ȳɌɖɚəɧ òȺ ɝɌ- 

əɔɞɌɜəɚ­ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɘ ɍɗɌɏɚɛɚɗɟɣɔɔ əɌɝɑɗɑəɔɫó, òȺɍ ɚɡɜɌəɑ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧó, òȺ ɛɔɞɨɑɎɚɘ ɎɚɐɚɝəɌɍɒɑəɔɔó, Ɍ ɞɌɖɒɑ ɘəɚɏɚɣɔɝ- 

ɗɑəəɧɑ ɝɞɌəɐɌɜɞɧ, ɛɜɌɎɔɗɌ, əɚɜɘɧ, ɛɚɗɚɒɑəɔɫ, ɜɌɓɜɌɍɌɞɧɎɌɑɘɧɑ ɔ ɎɎɚ- 

ɐɔɘɧɑ Ɏ ɐɑɕɝɞɎɔɑ əɌɢɔɚəɌɗɨəɧɘɔ ɘɔəɔɝɞɑɜɝɞɎɌɘɔ ɔ ɎɑɐɚɘɝɞɎɌɘɔ (ȸɔ­ 

əɔɝɞɑɜɝɞɎɌ ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ, ɚɡɜɌəɧ ɛɜɔɜɚɐɧ, ɒɔɗɔɥəɚ-ɖɚɘɘɟəɌɗɨəɚɏɚ 

ɡɚɓɫɕɝɞɎɌ ɔ ɐɜ.) ɔ ɟɝɞɌəɌɎɗɔɎɌɪɥɔɑ əɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, ɞɜɑɍɚ­ 

ɎɌəɔɫ ɖ ɝɍɜɌɝɧɎɌɑɘɧɘ ɝɞɚɣəɧɘ ɎɚɐɌɘ, ɖ ɚɡɜɌəɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐ- 

ɓɑɘəɧɡ Ɏɚɐ ɔ ɐɜ. ȹɌ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɟɜɚɎəɑ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɛɚɜɫɐɚɖ 

ɔ ɟɝɗɚɎɔɫ ɎɧɐɌɣɔ ɜɌɓɜɑɤɑəɔɕ əɌ ɓɌɍɚɜ Ɏɚɐɧ, ɚɞɎɑɐɑəɔɑ ɝɞɚɣəɧɡ Ɏɚɐ 

Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ, ɛɚɜɫɐɚɖ ɖɚəɞɜɚɗɫ ɓɌ ɝɚɍɗɪɐɑəɔɑɘ ɜɑɒɔɘɌ Ɏɚɐɚɛɚ- 

ɞɜɑɍɗɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ, ɩɖɚəɚɘɔɣɑɝɖɔɑ ɔəɝɞɜɟɘɑəɞɧ ɛɜɔəɟɒɐɑəɔɫ 

ɖ Ɏɧɛɚɗəɑəɔɪ ɎɚɐɚɚɡɜɌəəɧɡ ɛɜɌɎɔɗ ɔ əɚɜɘ ɔ ɐɜ. ȹɌ ɟɜɚɎəɑ ɘɑɝɞəɚɏɚ 

ɝɌɘɚɟɛɜɌɎɗɑəɔɫ ɜɑɤɌɪɞɝɫ Ɏɚɛɜɚɝɧ ɟɝɞɚɕɣɔɎɚɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɝɔ- 

ɝɞɑɘ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ ɛɟɞɑɘ ɛɜɔəɫɞɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ 

ɐɚɖɟɘɑəɞɚɎ (ɛɜɌɎɔɗ, ɟɝɗɚɎɔɕ ɔ ɞ.ɛ.). 
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2.2.2. ʇʈʠʥʮʠʇʠʘʃʴʥʳʝ ʇʦʃʦʞʝʥʠʷ 
ʝɺʈʦʇʝʡʩʢʦʡ ʠ ʥʘʮʠʦʥʘʃʴʥʳʭ ʩʠʩʪʝʤ 
ʤʦʥʠʪʦʈʠʥɻʘ ʇʈʠʈʦʜʥʳʭ ɺʦʜ 

2.2.2.1. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤ r

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ȺɍɦɑɖɞɌɘɔ ɟɛɜɌɎɗɑəɔɫ ɔ ɘɚəɔɞɚɜɔəɏɌ Ɏ Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ Ȱɔɜɑɖ- 

ɞɔɎɑ ɫɎɗɫɪɞɝɫ Ɏɝɑ Ɏɔɐɧ Ɏɚɐ, Ɏ ɞɚɘ ɣɔɝɗɑ Ɏəɟɞɜɑəəɔɑ (ɛɚɎɑɜɡəɚɝɞəɧɑ 

ɔ ɛɚɐɓɑɘəɧɑ), ɞɜɌəɓɔɞəɧɑ ɔ ɛɜɔɍɜɑɒəɧɑ. ȽɞɌɞɨɫ 8 ȮȼȰ ɟɝɞɌəɌɎɗɔɎɌɑɞ 

ɞɜɑɍɚɎɌəɔɫ ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɝɚɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ 
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2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 181 
 

 

əɌ ɚɡɜɌəɫɑɘɧɡ Ɏ ɩɖɚəɚɘɔɣɑɝɖɚɘ ɚɞəɚɤɑəɔɔ ɞɑɜɜɔɞɚɜɔɫɡ ɔ ɐɑɖɗɌɜɔɜɟɑɞ 

òȻɜɚɏɜɌɘɘɧ ɘɚəɔɞɚɜɔəɏɌ, əɑɚɍɡɚɐɔɘɚɏɚ ɐɗɫ ɝɚɓɐɌəɔɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨ­ 

əɚɏɚ ɔ Ɏɝɑɝɞɚɜɚəəɑɏɚ ɚɍɓɚɜɌ ɝɚɝɞɚɫəɔɫ Ɏɚɐɧ Ɏ ɛɜɑɐɑɗɌɡ ɖɌɒɐɚɏɚ ɜɌɕɚəɌ 

ɜɑɣəɚɏɚ ɍɌɝɝɑɕəɌó. 

ɂɑɗɨɪ ɘɚəɔɞɚɜɔəɏɌ ɫɎɗɫɑɞɝɫ ɚɍɚɍɥɑəəɚɑ ɚɢɑəɔɎɌəɔɑ ɝɚɝɞɚɫəɔɫ 

ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ ɛɜɑɐɑɗɌɡ ɖɌɒɐɚɏɚ ɜɌɕɚəɌ ɜɑɣəɚɏɚ ɍɌɝɝɑɕəɌ, ɛɚ ɜɑɓɟɗɨ- 

ɞɌɞɌɘ ɖɚɞɚɜɚɏɚ Ɏɝɑ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɚɞəɚɝɫɞɝɫ ɖ ɛɫɞɔ, Ɍ 

ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ð ɖ ɐɎɟɘ ɏɜɟɛɛɌɘ (ɖɗɌɝɝɌɘ). 

ȼɑɓɟɗɨɞɌɞɧ ɛɚɗəɚɢɑəəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɐɚɗɒəɧ ɎɖɗɪɣɌɞɨ ɝɗɑɐɟɪ­ 

ɥɟɪ ɔəɠɚɜɘɌɢɔɪ: 

Å Ⱥɞəɑɝɑəɔɑ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ ɖ ɚɛɜɑɐɑɗɑəəɚɘɟ ɖɗɌɝɝɟ. 

Å Ɂɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɝɑɡ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔɗɔ ɏɜɟɛɛ 

ɚɍɦɑɖɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɓɚəɑ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ. 

Å ȹɌɐɑɒəɟɪ ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ Ɏɝɑɡ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ 

ɔɗɔ ɏɜɟɛɛ ɚɍɦɑɖɞɚɎ. 

Å Ⱥɢɑəɖɟ əɌɛɜɌɎɗɑəɔɫ ɔ ɝɖɚɜɚɝɞɔ ɞɑɣɑəɔɫ Ɏ ɛɚɐɓɑɘəɧɡ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɌɡ, ɛɑɜɑɝɑɖɌɪɥɔɡ ɏɜɌəɔɢɧ ɏɚɝɟɐɌɜɝɞɎ ð ɣɗɑəɚɎ ȱȽ. ɉɞɌ 

ɔəɠɚɜɘɌɢɔɫ ɐɚɗɒəɌ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɐɚɗɏɚ- 

ɝɜɚɣəɧɡ ɞɑəɐɑəɢɔɕ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑəɑəɔɕ 

ɖɌɖ Ɏ ɑɝɞɑɝɞɎɑəəɧɡ ɟɝɗɚɎɔɫɡ, ɞɌɖ ɔ ɎɝɗɑɐɝɞɎɔɑ Ɍəɞɜɚɛɚɏɑəəɚɕ 

ɐɑɫɞɑɗɨəɚɝɞɔ. 

Å Ⱥɢɑəɖɟ əɌɏɜɟɓɖɔ ɛɚ ɓɌɏɜɫɓəɑəɔɫɘ, ɛɑɜɑɐɌɎɌɑɘɧɘ ɣɑɜɑɓ ɘɑɒɏɚɝɟ- 

ɐɌɜɝɞɎɑəəɧɑ ɏɜɌəɔɢɧ ɔɗɔ ɝɍɜɌɝɧɎɌɑɘɧɘ Ɏ ɘɚɜɑ. 

Å Ⱥɢɑəɖɟ ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

Å Ȼɜɔɣɔəɧ, ɛɜɑɛɫɞɝɞɎɟɪɥɔɑ ɐɚɝɞɔɒɑəɔɪ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɢɑɗɑɕ Ɏ 

ɜɌɓɜɑɓɑ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

Å ȼɌɓɘɑɜɧ ɔ ɛɚɝɗɑɐɝɞɎɔɫ ɌɎɌɜɔɕəɚɏɚ ɓɌɏɜɫɓəɑəɔɫ. 

Å Ⱦɜɑəɔəɏɔ ɐɗɫ ɚɞɗɌɐɖɔ ɔ ɖɚɚɜɐɔəɌɢɔɔ ɝɚɎɘɑɝɞəɧɡ ɐɑɕɝɞɎɔɕ. 

Å Ⱥɢɑəɖɟ ɝɚɚɞɎɑɞɝɞɎɔɫ ɝɞɌəɐɌɜɞɌɘ ɔ ɠɟəɖɢɔɫɘ ɚɡɜɌəɫɑɘɧɡ ɞɑɜ- 

ɜɔɞɚɜɔɕ. 

Å ȶɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɔɝɡɚɐəɧɡ ɟɝɗɚɎɔɕ (ɑɝɗɔ ɚəɔ ɝɟɥɑɝɞɎɟɪɞ) 

ɐɗɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

 
ɺʠʜʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ȮɚɐəɌɫ ɜɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ Ɏɧɐɑɗɫɑɞ ɞɜɔ ɞɔɛɌ ɘɚəɔɞɚɜɔəɏɌ ɛɚ­ 

Ɏɑɜɡəɚɝɞəɧɡ Ɏɚɐ: 

ð əɌɍɗɪɐɑəɔɑ (sur veillance  monit oring);  

ð ɚɛɑɜɌɞɔɎəɧɕ ɘɚəɔɞɚɜɔəɏ (operational  monit oring).  

ð ɜɌɝɝɗɑɐɚɎɌəɔɑ (investigative  monit oring).  

Ȼɚ ɡɔɘɔɣɑɝɖɚɘɟ ɝɚɝɞɚɫəɔɪ ɛɚɐɓɑɘəɧɡ Ɏɚɐ əɌɍɗɪɐɑəɔɑ ɔ ɚɛɑɜɌ- 

ɞɔɎəɧɕ ɘɚəɔɞɚɜɔəɏ əɑ ɞɜɑɍɟɪɞɝɫ. Ȱɗɫ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɞɜɑɍɟɑɞɝɫ ɝɑɞɨ 

ɖɚəɞɜɚɗɫ ɟɜɚɎəɫ Ɏɚɐɧ, ɖɚɞɚɜɌɫ ɚɍɑɝɛɑɣɔɞ əɌɐɑɒəɟɪ ɚɢɑəɖɟ ɖɚɗɔɣɑɝɞ- 

Ɏɑəəɚɏɚ ɝɚɝɞɚɫəɔɫ Ɏɝɑɡ ɛɚɐɓɑɘəɧɡ ɚɍɦɑɖɞɚɎ ɔɗɔ ɏɜɟɛɛ ɚɍɦɑɖɞɚɎ, Ɏɖɗɪ­ 

ɣɌɫ ɚɢɑəɖɟ ɔ ɛɑɜɑɝɘɚɞɜ ɔɘɑɪɥɔɡɝɫ ɜɑɝɟɜɝɚɎ ɛɚɐɓɑɘəɧɡ Ɏɚɐ. ɉɞɔ Ɏɔɐɧ 

ɘɚəɔɞɚɜɔəɏɌ ɐɚɗɒəɧ ɍɧɞɨ ɛɚɐɖɜɑɛɗɑəɧ ɛɜɚɏɜɌɘɘɌɘɔ ɖɚəɞɜɚɗɫ, ɟɣɔ- 

ɞɧɎɌɪɥɔɘɔ ɟɝɗɚɎɔɫ ɩɖɚɗɚɏɔɣɑɝɖɔ ɚɡɜɌəɫɑɘɧɡ ɞɑɜɜɔɞɚɜɔɕ. 

ȰɔɜɑɖɞɔɎɌ ɚɛɜɑɐɑɗɫɑɞ ɖɌɣɑɝɞɎɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɚɝɞɌɎɗɫɪ­ 

ɥɔɡ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ, ɖɚɞɚɜɧɑ ɎɖɗɪɣɌɪɞ 



182 ɻʣʘʚʘ 2 Å ʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

ɏɔɐɜɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ, ɡɔɘɔɣɑɝɖɔɑ ɔ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ, 

ɚɍɑɝɛɑɣɔɎɌɪɥɔɑ ɍɔɚɗɚɏɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɔ ɣɔɝɞɚɞɟ Ɏɚɐɧ (ɛɚɐɜɚɍəɑɑ ð 

Ɏ ɛ. 2.2.3.3).  

Å Ȼɜɔ ʥʘʙʣʶʜʝʥʠʠ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɏɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ 

ɐɚɗɒəɧ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ Ɏɝɑ ɛɌɜɌɘɑɞɜɧ, ɟɖɌɓɧɎɌɪɥɔɑ əɌ Ɏɝɑ ɍɔɚɗɚ­ 

ɏɔɣɑɝɖɔɑ, ɏɔɐɜɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔ ɚɍɥɔɑ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌ- 

ɞɑɗɔ ɖɌɣɑɝɞɎɌ ɖɌɖ ɘɔəɔɘɟɘ ɏɚɐ. ɉɞɚɞ ɝɛɔɝɚɖ ɛɑɜɎɚɚɣɑɜɑɐəɧɡ ɎɑɥɑɝɞɎ, 

ɝɍɜɌɝɧɎɌɑɘɧɡ Ɏ ɍɌɝɝɑɕəɧ ɜɑɖ ɔɗɔ ɛɚɐ ɍɌɝɝɑɕəɧ, ɐɚɗɒɑə ɖɚəɞɜɚɗɔɜɚ­ 

ɎɌɞɨɝɫ. Ȱɜɟɏɔɑ ɓɌɏɜɫɓəɔɞɑɗɔ ɞɌɖɒɑ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɚɎɑɜɑəɧ, ɑɝɗɔ ɚəɔ 

ɝɍɜɌɝɧɎɌɪɞɝɫ Ɏ ɓəɌɣɔɞɑɗɨəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ Ɏ ɍɌɝɝɑɕəɧ ɔɗɔ ɛɚɐ ɍɌɝɝɑɕ- 

əɧ ɜɑɖ. ȹɌɍɗɪɐɑəɔɑ ɛɜɚɎɚɐɔɞɝɫ ɐɗɫ ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ 

ɛɜɚɏɜɌɘɘ ɘɚəɔɞɚɜɔəɏɌ, ɛɜɔ ɚɢɑəɖɑ ɔɓɘɑəɑəɔɕ ɛɜɔɜɚɐəɧɡ ɟɝɗɚɎɔɕ ɔ 

ɔɓɘɑəɑəɔɕ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ Ɍəɞɜɚɛɚɏɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɐɗɫ ɛɚɝɗɑ­ 

ɐɟɪɥɑɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. 

Å Ȼɜɔ ʦʧʝʨʘʪʠʚʥʦʤ  ʤʦʥʠʪʦʨʠʥʛʝ  Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɜɚɎɑɜɫɪɞɝɫ 

ɞɑ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɔ ɏɔɐɜɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ, 

ɖɚɞɚɜɧɑ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧ ɖ ɞɑɡəɚɏɑəəɧɘ ɔɗɔ ɛɜɔɜɚɐəɧɘ əɌɏɜɟɓ­ 

ɖɌɘ. Ȼɜɔ ɩɞɚɘ ɛɜɑɐɘɑɞɚɘ ɖɚəɞɜɚɗɫ (ɔɝɝɗɑɐɚɎɌəɔɕ) ɫɎɗɫɪɞɝɫ ɖɌɖ Ɏɑɥɑ- 

ɝɞɎɌ- ɓɌɏɜɫɓəɔɞɑɗɔ, ɝɍɜɌɝɧɎɌɑɘɧɑ Ɏ Ɏɚɐɟ Ɏ ɓəɌɣɔɞɑɗɨəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ, 

ɞɌɖ ɔ ɝɌɘ Ɏɚɐəɧɕ ɚɍɦɑɖɞ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ 

ɎɌɒəɚ ɛɜɌɎɔɗɨəɚ ɎɧɍɜɌɞɨ ɘɑɝɞɚ ɑɏɚ ɛɜɚɎɑɐɑəɔɫ. 

ȹɌɍɗɪɐɑəɔɑ ɔ ɚɛɑɜɌɞɔɎəɧɕ ɘɚəɔɞɚɜɔəɏ, Ɍ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ð 

ɜɌɝɝɗɑɐɚɎɌəɔɑ, ɛɜɚɎɚɐɫɞɝɫ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɛɜɔɣɔə ɚɞɖɗɚəɑəɔɫ ɛɚ­ 

ɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ, ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɘɌɝɤɞɌɍɚɎ ɓɌ- 

ɏɜɫɓəɑəɔɫ (ɝɗɟɣɌɕəɚɏɚ, ɌɎɌɜɔɕəɚɏɚ). 

 
ʈʝʘʣʠʟʘʮʠʷ ʠ ʩʨʦʢʠ 

ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɏɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ ɛɑɜɑɜɌɍɚɞɌɗɔ ɝɎɚɔ ɛɜɚ- 

ɏɜɌɘɘɧ ɘɚəɔɞɚɜɔəɏɌ ɝ ɢɑɗɨɪ ɟɐɚɎɗɑɞɎɚɜɑəɔɫ ɞɜɑɍɚɎɌəɔɕ ȰɔɜɑɖɞɔɎɧ. 

ȻɜɚɏɜɌɘɘɧ ɐɚɗɒəɧ ɍɧɗɔ ɍɧɞɨ ɎɎɑɐɑəɧ Ɏ ɐɑɕɝɞɎɔɑ ɖ ɖɚəɢɟ 2006 ɏɚɐɌ; 

Ɏ ɖɜɌɕəɑɘ ɝɗɟɣɌɑ, ɏɚɝɟɐɌɜɝɞɎɌ-ɣɗɑəɧ ɚɍɫɓɌəɧ ɍɧɗɔ ɝɚɚɍɥɔɞɨ ɚ ɜɑɌɗɔ- 

ɓɌɢɔɔ ɝɎɚɔɡ ɛɜɚɏɜɌɘɘ ɘɚəɔɞɚɜɔəɏɌ Ɏ ȱɎɜɚɛɑɕɝɖɟɪ ɖɚɘɔɝɝɔɪ ɑɥɑ Ɏ 

əɌɣɌɗɑ 2007  ɏɚɐɌ. Ȱɚɝɞɔɏəɟɞɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏɧɛɚɗəɑəɔɫ ȰɔɜɑɖɞɔɎɧ ɛɜɑɐ­ 

ɝɞɌɎɗɑəɧ Ɏ ɍɌɓɑ ɐɌəəɧɡ ȱɎɜɚɛɑɕɝɖɚɕ ɔəɠɚɜɘɌɢɔɚəəɚɕ ɝɔɝɞɑɘɧ ɚ Ɏɚɐɑ 

(WISE ). 

 
2.2.2.2. ʇʨʠʥʮʠʧʠʘʣʥɹr ʝ ʧʦʣʦʞʝʥʠʷ ʥʦʨʚʝʞʩʢʦʡ ʩʠʩʪʝʤr 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ȹɚɜɎɑɏɔɫ ɛɜɔəɫɗɌ Ȯɚɐəɟɪ ɜɌɘɚɣəɟɪ ȰɔɜɑɖɞɔɎɟ EȽ Ɏ ɖɌɣɑɝɞɎɑ ɏɚɝɟ- 

ɐɌɜɝɞɎɑəəɧɡ ɞɜɑɍɚɎɌəɔɕ Ɏɘɑɝɞɑ ɝ ɟɝɞɌəɚɎɗɑəəɧɘɔ Ɏ əɑɕ ɞɜɑɍɚɎɌəɔɫɘɔ 

ɛɚ ɘɚəɔɞɚɜɔəɏɟ ɔ ɚɞɣɑɞəɚɝɞɔ. ȹɚɜɎɑɒɝɖɚɑ ɟɛɜɌɎɗɑəɔɑ ɚɡɜɌəɧ ɚɖɜɟɒɌɪ­ 

ɥɑɕ ɝɜɑɐɧ ɫɎɗɫɑɞɝɫ ɚɞɎɑɞɝɞɎɑəəɧɘ ɟɣɜɑɒɐɑəɔɑɘ Ɏ ɚɍɗɌɝɞɔ ɘɚəɔɞɚɜɔə- 

ɏɌ ɔ ɚɞɣɑɞəɚɝɞɔ ɛɚ ɖɌɣɑɝɞɎɟ Ɏɚɐɧ. ȶɜɚɘɑ ɞɚɏɚ, ɜɌɓɗɔɣəɧɑ ɛɜɚɏɜɌɘɘɧ 

ɘɚəɔɞɚɜɔəɏɌ əɌ ɟɝɗɚɎɔɫɡ ɖɚəɞɜɌɖɞɌ ɜɑɌɗɔɓɟɪɞ ɔ ɐɜɟɏɔɑ ɖɚɘɛɑɞɑəɞəɧɑ 

ɚɜɏɌəɔɓɌɢɔɔ. ȹɌɛɜɔɘɑɜ, NIVA (ȹɚɜɎɑɒɝɖɔɕ ɔəɝɞɔɞɟɞ Ɏɚɐəɧɡ ɔɝɝɗɑɐɚɎɌ- 

əɔɕ) ɚɝɟɥɑɝɞɎɗɫɑɞ ɘɚəɔɞɚɜɔəɏ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɚɓɑɜɌɡ, ɜɑɖɌɡ, Ɍ ɞɌɖɒɑ Ɏ 

ɛɜɔɍɜɑɒəɧɡ ɎɚɐɌɡ ȹɚɜɎɑɏɔɔ. ȶɌɣɑɝɞɎɚ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɖɚəɞɜɚɗɔɜɟɑɞɝɫ 

əɚɜɎɑɒɝɖɚɕ ɏɑɚɗɚɏɔɣɑɝɖɚɕ ɝɗɟɒɍɚɕ. 



2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 183 
 

 

Ȯɝɫ ɔəɠɚɜɘɌɢɔɫ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ɘɚəɔɞɚɜɔəɏɌ əɚɜɎɑɒɝɖɔɡ Ɏɚɐ əɌɡɚ- 

ɐɔɞɝɫ Ɏ ɝɎɚɍɚɐəɚɘ ɐɚɝɞɟɛɑ Ɏ ɜɌɓɗɔɣəɧɡ ɔ ɜɑɏɟɗɫɜəɚ ɚɍəɚɎɗɫɑɘɧɡ ɍɌɓɌɡ 

ɐɌəəɧɡ. ȹɌɛɜɔɘɑɜ, ɍɌɓɌ ɐɌəəɧɡ òVannm il joó ɫɎɗɫɑɞɝɫ ɔəɝɞɜɟɘɑəɞɚɘ, 

ɖɚɞɚɜɧɕ ɛɜɔɜɚɐɚɚɡɜɌəəɧɑ ɚɜɏɌəɧ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ ɖɚəɞɜɚɗɫ, ɟɣɑɞɌ ɔ 

ɌəɌɗɔɓɌ ɝɚɝɞɚɫəɔɫ ɜɑɖ, ɚɓɑɜ ɔ ɛɜɔɍɜɑɒəɧɡ Ɏɚɐ. 

ȭɌɓɌ ɐɌəəɧɡ ɝɛɚɝɚɍɝɞɎɟɑɞ ɩɠɠɑɖɞɔɎəɚɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɔəɠɚɜɘɌ- 

ɢɔɔ, ɛɚɗɟɣɌɑɘɚɕ ɚɞ ɤɔɜɚɖɚɕ ɝɑɞɔ ɔɓɘɑɜɔɞɑɗɨəɧɡ ɝɞɌəɢɔɕ ɔ ɚɞ ɜɑɌɗɔ­ 

ɓɌɢɔɔ ɛɗɌəɚɎɧɡ ɛɜɚɏɜɌɘɘ ɔɓɘɑɜɑəɔɕ, ɚɝɟɥɑɝɞɎɗɫɑɘɧɡ ɝɛɑɢɔɌɗɔɓɔɜɚ­ 

ɎɌəəɧɘɔ ɚɜɏɌəɔɓɌɢɔɫɘɔ ɔ ɘɑɝɞəɧɘɔ ɚɜɏɌəɌɘɔ ɎɗɌɝɞɔ. ȹɌɢɔɚəɌɗɨəɌɫ 

ɝɔɝɞɑɘɌ ɘɚəɔɞɚɜɔəɏɌ Ɏɚɐ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɍɚɍɥɑəɔɑ ɔ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɑɐɑəəɧɡ ɛɜɚɏɜɌɘɘəɧɡ ɜɌɍɚɞ ɛɚ ɘɚəɔɞɚɜɔəɏɟ Ɏɚɐɧ əɌ əɌɢɔɚəɌɗɨ­ 

əɚɘ, ɜɑɏɔɚəɌɗɨəɚɘ ɔ ɘɑɝɞəɚɘ ɟɜɚɎəɫɡ, Ɍ ɞɌɖɒɑ ɖɚɚɜɐɔəɌɢɔɪ ɝɟɥɑɝɞɎɟ- 

ɪɥɔɡ ɔ ɛɗɌəɔɜɟɑɘɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɚ ɘɚəɔɞɚɜɔəɏɟ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ 

ȹɚɜɎɑɏɔɔ. 

 
2.2.2.3. ʆʩʥʦʚʥr ʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤr ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 

ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ 

Ȯ ɝɞɜɌəɌɡ ȽɚɐɜɟɒɑɝɞɎɌ ȹɑɓɌɎɔɝɔɘɧɡ ȯɚɝɟɐɌɜɝɞɎ (Ƚȹȯ), ɖɌɖ ɔ Ɏ ɝɞɜɌ- 

əɌɡ ȱȽ ɔ ȹɚɜɎɑɏɔɔ, ɘɚəɔɞɚɜɔəɏ ɫɎɗɫɑɞɝɫ ɎɌɒəɑɕɤɔɘ ɔəɝɞɜɟɘɑəɞɚɘ 

ɚɍɑɝɛɑɣɑəɔɫ əɌɐɗɑɒɌɥɑɏɚ ɝɚɝɞɚɫəɔɫ (ɖɌɣɑɝɞɎɌ) Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ. Ⱥɍɦ- 

ɑɖɞɚɘ ɘɚəɔɞɚɜɔəɏɌ ɫɎɗɫɪɞɝɫ ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ. 

ȸɚəɔɞɚɜɔəɏɚɘ ɝɚɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ Ɏ Ƚȹȯ 

ɓɌəɔɘɌɪɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɚɜɏɌəɔɓɌɢɔɔ, ɔɘɑɪɥɔɑ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɘɑɞɚɐɔɣɑɝɖɚɑ ɚɍɑɝɛɑɣɑəɔɑ, ɘɌɞɑɜɔɌɗɨəɚ­ɞɑɡəɔɣɑɝɖɟɪ 

ɍɌɓɟ ɔ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɕ ɛɑɜɝɚəɌɗ. Ȯɧɍɚɜ ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ ɚɝɟɥɑɝɞ- 

Ɏɗɑəɔɫ ɘɚəɔɞɚɜɔəɏɌ ɐɚɗɒɑə ɛɚɗəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ əɌɍɚɜɟ ɛɚɖɌ- 

ɓɌɞɑɗɑɕ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɚɢɑəɖɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ ɔ ɔɡ ɖɗɌɝɝɔɠɔɖɌɢɔɔ. 

ȸɚəɔɞɚɜɔəɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ Ɏ ȿɖɜɌɔəɑ ɚɝɟɥɑɝɞɎɗɫɪɞ əɑɝɖɚɗɨɖɚ 

ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɚɜɏɌəɚɎ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ȸɔəɔɝɞɑɜɝɞɎɚ ɩɖɚɗɚɏɔɔ ɔ 

ɛɜɔɜɚɐəɧɡ ɜɑɝɟɜɝɚɎ (ȸɔəɛɜɔɜɚɐɧ), ȯɚɝɟɐɌɜɝɞɎɑəəɚɑ ɌɏɑəɞɝɞɎɚ Ɏɚɐəɧɡ 

ɜɑɝɟɜɝɚɎ ȿɖɜɌɔəɧ. ȸɚəɔɞɚɜɔəɏ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɑɐɑɞɝɫ 

Ɏ 240  ɛɟəɖɞɌɡ əɌ 374  ɏɔɐɜɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɝɞɌɡ əɌ 151  Ɏɚɐəɚɘ ɚɍɦɑɖ­ 

ɞɑ. ȯɔɐɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ ɛɜɚɎɚɐɫɞɝɫ Ɏ 82  ɛɟəɖɞɌɡ əɌ 159  

ɏɔɐɜɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɝɞɌɡ Ɏ 39 Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ. Ⱥɍɑ ɝɑɞɔ ɛɜɑɐɝɞɌɎɗɫ­ 

ɪɞ ɐɌəəɧɑ ɛɚ 46  ɛɌɜɌɘɑɞɜɌɘ ɔ ɛɚɘɚɏɌɪɞ ɚɢɑəɔɞɨ ɡɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ, 

ɍɔɚɏɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ɔ əɌɗɔɣɔɑ ɎɓɎɑɤɑəəɧɡ ɔ ɚɜɏɌəɔɣɑɝɖɔɡ ɣɌɝɞɔɢ. 

ȹɌɍɗɪɐɌɞɑɗɨəɧɑ ɛɟəɖɞɧ ɜɌɝɛɚɗɚɒɑəɧ əɌ ɖɜɟɛəɧɡ ɜɑɖɌɡ, ɎɚɐɚɡɜɌəɔɗɔ- 

ɥɌɡ ɔ ɚɓɑɜɌɡ, Ɏɍɗɔɓɔ ɚɝəɚɎəɧɡ ɏɚɜɚɐɝɖɔɡ ɜɌɕɚəɚɎ. ȽɚɓɐɌəɌ ɝɑɞɨ ɘɚəɔɞɚ­ 

ɜɔəɏɌ ɛɜɔɍɜɑɒəɧɡ Ɏɚɐ, əɌɍɗɪɐɌɞɑɗɨəɧɑ ɝɞɌəɢɔɔ ɖɚɞɚɜɚɕ ɜɌɝɛɚɗɚɒɑəɧ 

Ɏ ɛɜɔɍɜɑɒəɧɡ ɜɌɕɚəɌɡ Ƀɑɜəɚɏɚ ɔ ȬɓɚɎɝɖɚɏɚ ɘɚɜɑɕ. 

Ȯ ȭɑɗɌɜɟɝɔ ɘɚəɔɞɚɜɔəɏ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɛɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɘ 

ɔ ɏɔɐɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘ ɛɚɖɌɓɌɞɑɗɫɘ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌ- 

ɜɟɝɨ ɛɜɚɎɚɐɔɞɝɫ Ɏ 301  ɛɟəɖɞɑ əɌɍɗɪɐɑəɔɕ, ɎɖɗɪɣɌɫ 35  ɞɜɌəɝɏɜɌəɔɣəɧɡ 

ɟɣɌɝɞɖɚɎ ɎɚɐɚɞɚɖɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏɍɗɔɓɔ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɏɜɌəɔɢɧ 

ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ. ȼɑɏɟɗɫɜəɧɘɔ əɌɍɗɪɐɑəɔɫɘɔ ɚɡɎɌɣɑə 161  Ɏɚɐəɧɕ 

ɚɍɦɑɖɞ, ɔɓ əɔɡ 87  ɎɚɐɚɞɚɖɚɎ ɔ 74 ɎɚɐɚɑɘɌ. Ȼɗɚɞəɚɝɞɨ ɝɑɞɔ ɘɚəɔɞɚɜɔəɏɌ 



184 ɻʣʘʚʘ 2 Å ʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɑɝɛɟɍɗɔɖɔ ɝɑɏɚɐəɫ ɝɚɝɞɌɎɗɫɑɞ 1,4  ɛɟəɖɞɌ əɌɍɗɪɐɑəɔɕ 

əɌ 1 ɞɧɝ. ɖɘ2 ɝɞɜɌəɧ. Ƚɜɑɐɔ ɚɝəɚɎəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ ȭɑɗɌɜɟɝɔ Ɏ əɌɔ- 

ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɚɡɎɌɣɑəɧ əɌɍɗɪɐɑəɔɫɘɔ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ ɍɌɝɝɑɕəɌ 

ɜ. ȳɌɛɌɐəɌɫ ȰɎɔəɌ (2,4  ɝɞɌɢɔɚəɌɜəɧɡ ɛɟəɖɞɌ əɌ 1 ɞɧɝ. ɖɘ2), Ɏ əɌɔɘɑəɨ- 

ɤɑɕ ð ɍɌɝɝɑɕəɌ ɜ. Ȼɜɔɛɫɞɨ (0,9  ɝɞɌɢɔɚəɌɜəɧɡ ɛɟəɖɞɚɎ əɌ 1 ɞɧɝ. ɖɘ2). 

ȮɌɒəɧɘ əɌɛɜɌɎɗɑəɔɑɘ ɘɚəɔɞɚɜɔəɏɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɫɎɗɫɪɞɝɫ əɌ- 

ɍɗɪɐɑəɔɫ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɞɜɌəɝɏɜɌəɔɣəɧɡ ɟɣɌɝɞɖɚɎ ɜɑɖ Ɏ ɜɌɘɖɌɡ Ɏɧɛɚɗ- 

əɑəɔɫ ɘɑɒɐɟəɌɜɚɐəɧɡ ɝɚɏɗɌɤɑəɔɕ. Ƚɑɞɨ ɞɜɌəɝɏɜɌəɔɣəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ 

ɎɖɗɪɣɌɑɞ 35  ɛɟəɖɞɚɎ əɌɍɗɪɐɑəɔɕ. 

Ȯ ȶɌɓɌɡɝɞɌəɑ ɘɚəɔɞɚɜɔəɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ Ɏɑɐɑɞ ȼɑɝɛɟɍɗɔɖɌəɝɖɚɑ 

ɏɚɝɟɐɌɜɝɞɎɑəəɚɑ ɛɜɑɐɛɜɔɫɞɔɑ òȶɌɓɏɔɐɜɚɘɑɞó ȸɔəɔɝɞɑɜɝɞɎɌ ɚɖɜɟɒɌɪ- 

ɥɑɕ ɝɜɑɐɧ ɔ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ȼɑɝɛɟɍɗɔɖɔ ȶɌɓɌɡɝɞɌə. ȭɚɗɨɤɔəɝɞɎɚ ɛɟə- 

ɖɞɚɎ əɌɍɗɪɐɑəɔɕ ɓɌ ɓɌɏɜɫɓəɑəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɝɟɤɔ ɝɚɎɘɑɥɑəɧ ɝ 

ɏɔɐɜɚɗɚɏɔɣɑɝɖɔɘɔ ɝɞɌəɢɔɫɘɔ ɔ ɛɚɝɞɌɘɔ. Ȼɜɔ ɩɞɚɘ ɚɍɫɓɌɞɑɗɨəɧɘ ɫɎɗɫ­ 

ɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ əɑ ɞɚɗɨɖɚ ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɡ, əɚ ɔ ɏɔɐɜɚɗɚɏɔɣɑɝɖɔɡ ɡɌ- 

ɜɌɖɞɑɜɔɝɞɔɖ (ɜɌɝɡɚɐɚɎ ɔ ɟɜɚɎəɑɕ Ɏɚɐɧ, ɝɜɑɐəɑɕ ɝɖɚɜɚɝɞɔ ɛɚɞɚɖɌ ɔ ɞ.ɐ.). 

Ƚɑɞɨ əɌɍɗɪɐɑəɔɕ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɖɌɣɑɝɞɎɌ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɛɜɚɎɚɐɔɞɝɫ 

əɌ 105  Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, ɎɖɗɪɣɌɫ 71  ɜɑɖɟ, 16  ɚɓɑɜ, 14  ɎɚɐɚɡɜɌəɔɗɔɥ, 

3 ɖɌəɌɗɌ ɔ 1 ɘɚɜɑ əɌ 176  ɏɔɐɜɚɗɚɏɔɣɑɝɖɔɡ ɛɚɝɞɌɡ ɔ 240  ɏɔɐɜɚɡɔɘɔɣɑɝɖɔɡ 

ɝɞɎɚɜɌɡ. 

Ȯ ȾɌɐɒɔɖɔɝɞɌəɑ ɟɛɚɗəɚɘɚɣɑəəɧɘ ɚɜɏɌəɚɘ Ɏ ɚɍɗɌɝɞɔ ɚɡɜɌəɧ ɚɖɜɟ- 

ɒɌɪɥɑɕ ɝɜɑɐɧ Ɏ ȼɑɝɛɟɍɗɔɖɑ ȾɌɐɒɔɖɔɝɞɌə ɫɎɗɫɑɞɝɫ ȶɚɘɔɞɑɞ ɛɚ ɚɡɜɌəɑ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɛɜɔ ȻɜɌɎɔɞɑɗɨɝɞɎɑ ȼɑɝɛɟɍɗɔɖɔ ȾɌɐɒɔɖɔɝɞɌə. ȸɚ­ 

əɔɞɚɜɔəɏ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚɐɜɌɓɐɑɗɑəɔɫɘɔ ȶɚɘɔɞɑ­ 

ɞɌ, ɞɌɖɔɘɔ ɖɌɖ ȯɚɝɟɐɌɜɝɞɎɑəəɚɑ ɟɣɜɑɒɐɑəɔɑ ɛɚ ɏɔɐɜɚɘɑɞɑɚɜɚɗɚɏɔɔ ɔ 

ɂɑəɞɜ ɌəɌɗɔɞɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ. Ȱɚ 90-ɡ ɏɚɐɚɎ ɘɚəɔɞɚɜɔəɏ ɛɜɑɐɟɝɘɌ- 

ɞɜɔɎɌɗ ɛɜɚɎɑɐɑəɔɑ əɌɍɗɪɐɑəɔɫ əɌ Ɏɝɑɡ ɖɜɟɛəɧɡ ɔ ɎɌɒəɧɡ Ɏ əɌɜɚɐəɚɘ 

ɡɚɓɫɕɝɞɎɑ ɜɑɝɛɟɍɗɔɖɔ ɎɚɐɚɑɘɌɡ ɔ ɎɚɐɚɞɚɖɌɡ ð əɌ 54  Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ: 

47 ɜɑɖɌɡ, 5 ɚɓɑɜɌɡ ɔ 2 ɎɚɐɚɡɜɌəɔɗɔɥɌɡ (26 ɝɞɌəɢɔɕ, 104  ɛɟəɖɞɌ). Ȯ əɌ- 

ɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɖɚɗɔɣɑɝɞɎɚ ɛɟəɖɞɚɎ ɔ ɛɜɚɏɜɌɘɘɌ əɌɍɗɪɐɑəɔɕ əɑɝɖɚɗɨɖɚ 

ɝɚɖɜɌɞɔɗɔɝɨ. 

Ȯɚ Ɏɝɑɡ ɝɞɜɌəɌɡ ɔəɠɚɜɘɌɢɔɫ ɚ ɜɑɓɟɗɨɞɌɞɌɡ ɘɚəɔɞɚɜɔəɏɌ ɛɜɑɐɝɞɌɎ- 

ɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɞɑɖɝɞɚɎɧɡ ɐɚɖɟɘɑəɞɚɎ əɌ ɝɌɕɞɌɡ ɚɜɏɌəɔɓɌɢɔɕ, ɖɚɞɚɜɧɑ 

Ɏɑɐɟɞ ɩɞɟ ɜɌɍɚɞɟ, ɔ ɐɚɝɞɟɛəɌ ɐɗɫ ɚɓəɌɖɚɘɗɑəɔɫ. 

Ƚ ɢɑɗɨɪ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ əɌɢɔɚəɌɗɨəɧɡ ɝɔɝɞɑɘ ɘɚəɔɞɚɜɔəɏɌ 

ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ Ɏɑɐɑɞɝɫ ɜɌɍɚɞɌ ɛɚ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɑɌ- 

ɗɔɓɌɢɔɔ ɚɝəɚɎəɧɡ ɛɚɗɚɒɑəɔɕ ȮȼȰ Ɏ ɣɌɝɞɔ ɘɚəɔɞɚɜɔəɏɌ ɝ ɟɣɑɞɚɘ ɚɝɚ­ 

ɍɑəəɚɝɞɑɕ ɖɌɒɐɚɏɚ ɏɚɝɟɐɌɜɝɞɎɌ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɔɗɚɒɑəɔɑɘ V ɖ ȮȼȰ, əɑɚɍɡɚɐɔɘɚ əɌɍɗɪɐɌɞɨ ɓɌ 

ɝɚɝɞɚɫəɔɑɘ Ɏɝɑɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɔɓ 

əɔɡ Ɏ ɝɜɑɐəɑɘ ɍɚɗɑɑ 100  ɘ3 Ɏɚɐɧ Ɏ ɐɑəɨ (ɛɚ ɚɍəɚɎɗɑəəɧɘ ɛɚɗɚɒɑəɔɫɘ 

ȮȼȰ ð ɍɚɗɑɑ 10  ɘ3 Ɏ ɐɑəɨ, ɔɗɔ ɚɍɝɗɟɒɔɎɌɪɥɔɘ ɍɚɗɑɑ 50  ɣɑɗɚɎɑɖ). Ȱɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɘɚəɔɞɚɜɔəɏɌ ɛɜɔɜɚɐəɧɡ Ɏɚɐ Ɏ Ƚȹȯ ɝɚɓɐɌəɌ ɝɑɞɨ əɌɍɗɪɐɑəɔɫ 

(ɛɚɝɞɚɎ əɌɍɗɪɐɑəɔɫ) əɌ Ɏɚɐəɧɡ ɚɍɦɑɖɞɌɡ, ɖɚɞɚɜɌɫ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɢɑəɖɟ 

ɝɚɝɞɚɫəɔɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ ɔ ɔɡ ɖɗɌɝɝɔɠɔɖɌɢɔɪ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɓəɌɣɑəɔɕ ɟɝɞɌəɚɎɗɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

ɃɌɝɞɚɞɌ ɘɚəɔɞɚɜɔəɏɌ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ Ɏɚɐ- 

əɚɏɚ ɚɍɦɑɖɞɌ (ɜɑɖɌ, ɚɓɑɜɚ, ɛɜɔɍɜɑɒəɧɑ Ɏɚɐɧ, ɛɑɜɑɡɚɐəɧɑ Ɏɚɐɧ) ɔ ɝɚ­ 



2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 185 
 

 

ɝɞɌɎɗɫɑɞ ɐɗɫ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɞ 1 ɜɌɓɌ Ɏ 6 ɘɑɝɫɢɑɎ ɐɚ 1 ɜɌɓɌ 

Ɏ 3 ɏɚɐɌ; ɏɔɐɜɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ð 1 ɜɌɓ Ɏ 6 ɗɑɞ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɔɐɜɚ- 

ɗɚɏɔɣɑɝɖɚɏɚ ɜɑɒɔɘɌ (ɐɗɫ ɜɑɖ ð ɑɒɑɐəɑɎəɚ, ɐɗɫ ɚɓɑɜ ð 1 ɜɌɓ Ɏ ɘɑɝɫɢ); ɠɔ- 

ɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ð 1 ɜɌɓ Ɏ 3 ɘɑɝɫɢɌ; ɛɜɔɚɜɔɞɑɞəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɑ­ 

ɥɑɝɞɎ ð 1 ɜɌɓ Ɏ ɘɑɝɫɢ. 

ȻɜɑɐɟɝɘɌɞɜɔɎɌɪɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɟɝɗɚɎɔɫ ɘɚəɔɞɚɜɔəɏɌ ɐɗɫ ɚɡɜɌ- 

əɫɑɘɧɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɞɑɡ, ɣɞɚ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɔɝɞɚɣəɔɖɌ ɎɚɐɚɝəɌɍɒɑəɔɫ ɛɜɔ ɜɌɝɡɚɐɌɡ ɍɚɗɑɑ 100  ɘ3 Ɏ ɝɟɞɖɔ. ɃɌɝɞɚɞɌ 

ɘɚəɔɞɚɜɔəɏɌ ɞɌɖɔɡ ɚɍɦɑɖɞɚɎ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɚɥ­ 

əɚɝɞɔ (ɜɌɝɡɚɐɌ Ɏɚɐɧ) ɔ ɝɚɝɞɌɎɗɫɑɞ ɐɗɫ ɜɌɝɡɚɐɌ ɐɚ 10 ɞɧɝ. ɘ3 ð 4 ɜɌɓɌ Ɏ 

ɏɚɐ, ɐɗɫ ɜɌɝɡɚɐɌ ɚɞ 10 ɞɧɝ. ɐɚ 30  ɞɧɝ. ɘ3 ð 8 ɜɌɓ Ɏ ɏɚɐ, ɝɎɧɤɑ 30  ɞɧɝ. ɘ3 ð 

12  ɜɌɓ Ɏ ɏɚɐ. ȶɚəɞɜɚɗɔɜɟɑɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔ ɩɞɚɘ ɐɚɗɒəɧ ɍɧɞɨ 

ɛɜɔɚɜɔɞɑɞəɧɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɔ ɐɜɟɏɔɑ ɓɌɏɜɫɓəɫɪɥɔɑ Ɏɑɥɑ­ 

ɝɞɎɌ, ɝɚɐɑɜɒɌɥɔɑɝɫ Ɏ ɓəɌɣɔɞɑɗɨəɧɡ ɖɚɗɔɣɑɝɞɎɌɡ. 

ȸɑɞɚɐɧ ɘɚəɔɞɚɜɔəɏɌ ɛɚɖɌɓɌɞɑɗɑɕ ɖɌɣɑɝɞɎɌ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɛɚɐ- 

ɓɑɘəɧɡ Ɏɚɐ Ɏ ɣɌɝɞɔ ɚɞɍɚɜɌ ɛɜɚɍ, Ɏɧɛɚɗəɑəɔɫ ɔɓɘɑɜɑəɔɕ ɐɚɗɒəɧ ɝɚɚɞ- 

ɎɑɞɝɞɎɚɎɌɞɨ ɘɑɒɐɟəɌɜɚɐəɧɘ ɝɞɌəɐɌɜɞɌɘ ISO ɔ ɑɎɜɚɛɑɕɝɖɔɘ ɝɞɌəɐɌɜɞɌɘ 

EN. ȰɚɛɟɝɖɌɑɞɝɫ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ Ƚȹȯ əɌɢɔɚəɌɗɨəɧɡ ɝɞɌəɐɌɜɞɚɎ, 

ɏɌɜɌəɞɔɜɟɪɥɔɡ ɛɚɗɟɣɑəɔɑ ɐɌəəɧɡ ɞɌɖɚɕ ɒɑ ɝɞɑɛɑəɔ ɞɚɣəɚɝɞɔ ɔ ɝɚɛɚ- 

ɝɞɌɎɔɘɚɝɞɔ, ɖɌɖ ISO ɔ EN. ȹɌ əɌɢɔɚəɌɗɨəɚɘ ɟɜɚɎəɑ ɝɚɝɞɌɎɗɫɪɞɝɫ ɜɑɑ- 

ɝɞɜɧ (ɛɑɜɑɣəɔ) ɘɑɞɚɐɔɖ Ɏɧɛɚɗəɑəɔɫ ɔɓɘɑɜɑəɔɕ, ɖɚɞɚɜɧɑ ɜɌɓɜɑɤɑəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɢɑɗɑɕ ɘɚəɔɞɚɜɔəɏɌ. ɉɞɔ ɘɑɞɚɐɔɖɔ ɐɚɗɒəɧ ɛɜɚɡɚɐɔɞɨ 

ɚɍɫɓɌɞɑɗɨəɟɪ ɘɑɞɜɚɗɚɏɔɣɑɝɖɟɪ ɌɞɞɑɝɞɌɢɔɪ. 

ȸɑɞɚɐɧ ɌəɌɗɔɓɌ ɐɚɗɒəɧ ɚɍɑɝɛɑɣɔɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ 

ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ Ɏ Ɏɚɐɑ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ əɌ ɟɜɚɎəɑ 30%  ɚɞ ɟɝɞɌ- 

əɚɎɗɑəəɚɏɚ ɝɞɌəɐɌɜɞɌ ɖɌɣɑɝɞɎɌ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ (ȽȶȺȽ) ɝ əɑɚɛɜɑ- 

ɐɑɗɑəəɚɝɞɨɪ əɑ əɔɒɑ 50%.  ȱɝɗɔ ȽȶȺȽ ɚɞɝɟɞɝɞɎɟɑɞ ɔɗɔ ɚɞɝɟɞɝɞɎɟɑɞ ɘɑ- 

ɞɚɐ ɚɛɜɑɐɑɗɑəɔɫ, ɖɚəɞɜɚɗɨ ɛɜɚɎɚɐɔɞɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɔɗɟɣɤɔɡ 

ɔɘɑɪɥɔɡɝɫ ɘɑɞɚɐɚɎ, əɑ Ɏɗɑɖɟɥɔɡ ɓɌ ɝɚɍɚɕ ɣɜɑɓɘɑɜəɧɑ ɓɌɞɜɌɞɧ. Ⱦɑɡ­ 

əɔɣɑɝɖɔɑ ɞɜɑɍɚɎɌəɔɫ ɖ ɡɔɘɔɣɑɝɖɚɘɟ ɌəɌɗɔɓɟ ɔ ɘɚəɔɞɚɜɔəɏɟ ɝɚɝɞɚɫəɔɫ 

Ɏɚɐɧ Ɏ Ƚȹȯ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ȰɔɜɑɖɞɔɎɚɕ 

ȱȽ 2009/90/ EC. 

ȷɌɍɚɜɌɞɚɜɔɔ ɔ ɢɑəɞɜɧ, ɖɚɞɚɜɧɑ ɛɜɚɎɚɐɫɞ ɘɚəɔɞɚɜɔəɏ ɖɌɣɑɝɞɎɌ 

Ɏɚɐɧ, ɐɚɗɒəɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɞɜɑɍɚɎɌəɔɫɘ ISO IEC  17025  òȺɍɥɔɑ 

ɞɜɑɍɚ­ ɎɌəɔɫ ɖ ɖɚɘɛɑɞɑəɞəɚɝɞɔ ɔɝɛɧɞɌɞɑɗɨəɧɡ ɖɌɗɔɍɜɚɎɚɣəɧɡ 

ɗɌɍɚɜɌɞɚɜɔɕó. ȷɌɍɚɜɌɞɚɜɔɔ ɐɚɗɒəɧ ɛɚɐɞɎɑɜɒɐɌɞɨ ɖɚɘɛɑɞɑəɞəɚɝɞɨ 

ɛɟɞɑɘ ɟɣɌɝɞɔɫ Ɏ ɛɜɚɏɜɌɘɘɌɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ ɔ 

ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏ ɛɜɌɖ- ɞɔɖɑ ɜɌɍɚɞɧ ɝɞɌəɐɌɜɞəɧɑ ɚɍɜɌɓɢɧ, ɛɚɓɎɚɗɫɪɥɔɑ 

ɚɍɑɝɛɑɣɔɞɨ ɖɚəɞɜɚɗɨ ɝɚɐɑɜɒɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɐɑɕɝɞɎɟɪɥɔɘɔ ɞɜɑɍɚɎɌəɔɫɘɔ. 

 
2.2.2.4. ʄʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ 

ʜʣ ̫ʢʫʧʘʥʠʷ (ʨʝʢʨʝʘʮʠʠ) 

ȽɚɏɗɌɝəɚ ȰɔɜɑɖɞɔɎɑ 2006/7/EC, ɏɚɝɟɐɌɜɝɞɎɌ ɚɍɫɓɌəɧ ɚɍɚɓəɌɣɔɞɨ 

ɘɚɜɝɖɔɑ ɛɜɔɍɜɑɒəɧɑ ɔ Ɏəɟɞɜɑəəɔɑ Ɏɚɐɧ ɐɗɫ ɖɟɛɌəɔɫ ɔ ɚɝɟɥɑɝɞɎɗɫɞɨ 

ɘɚəɔɞɚɜɔəɏ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ Ɏ ɞɑɣɑəɔɑ ɛɗɫɒəɚɏɚ ɝɑɓɚəɌ. Ȼɚɐ Ɏɚɐɧ ɐɗɫ 

ɖɟɛɌəɔɫ (ɐɗɫ ɛɗɫɒəɧɡ ɓɚə) ɛɚɐɛɌɐɌɪɞ ɞɌɖɔɑ Ɏɚɐɧ, ɏɐɑ ɖɟɛɌəɔɑ ɚɠɔɢɔ- 

Ɍɗɨəɚ ɜɌɓɜɑɤɑəɚ ɖɚɘɛɑɞɑəɞəɧɘ ɚɜɏɌəɚɘ (ɚɜɏɌəɚɘ, ɚɞɎɑɞɝɞɎɑəəɧɘ ɓɌ 



186 ɻʣʘʚʘ 2 Å ʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

ɚɛɜɑɐɑɗɑəəɧɕ Ɏɚɐɚɑɘ), Ɍ ɞɌɖɒɑ Ɏɚɐɧ, ɏɐɑ ɖɟɛɌəɔɑ ɫɎɗɫɑɞɝɫ ɛɜɔɎɧɣəɚɕ 

ɛɜɌɖɞɔɖɚɕ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɟɛɌɪɥɔɡɝɫ. ȶɌɣɑɝɞɎɚ Ɏɚɐɧ 

ɐɚɗɒəɚ ɛɜɚɎɑɜɫɞɨɝɫ ɖɌɒɐɧɑ ɐɎɑ əɑɐɑɗɔ Ɏ ɞɑɣɑəɔɑ ɛɗɫɒəɚɏɚ ɝɑɓɚəɌ, Ɍ 

ɞɌɖɒɑ ɓɌ ɐɎɑ əɑɐɑɗɔ ɐɚ ɑɏɚ əɌɣɌɗɌ. 

ȹɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɛɚ ɖɌɣɑɝɞɎɟ Ɏɚɐɧ, ɝɚɍɜɌəəɧɡ Ɏ ɞɑɣɑəɔɑ ɛɗɫɒəɚɏɚ 

ɝɑɓɚəɌ, ɎɚɐɚɑɘɌɘ ɛɜɔɝɎɌɔɎɌɑɞɝɫ 4-ɟɜɚɎəɑɎɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ: əɑɟɐɚɎ- 

ɗɑɞɎɚɜɔɞɑɗɨəɧɕ, ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɕ, ɡɚɜɚɤɔɕ ɔ ɚɞɗɔɣəɧɕ ɟɜɚɎəɔ. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɛɜɔɝɎɌɔɎɌɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ əɌɍɗɪɐɑəɔɕ, ɖɚɞɚɜɧɑ Ɏɑ­ 

ɐɟɞɝɫ ɚɛɜɑɐɑɗɑəəɚɑ Ɏɜɑɘɫ (əɌɛɜɔɘɑɜ, 1ð3 ɏɚɐɌ). ȾɌɘ, ɏɐɑ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ 

ɝɚɡɜɌəɫɗɚɝɨ əɌ əɑɔɓɘɑəəɚ ɡɚɜɚɤɑɘ ɟɜɚɎəɑ Ɏ ɞɑɣɑəɔɑ ɞɜɑɡ ɗɑɞ, ɣɌɝɞɚɞɌ 

Ɏɓɫɞɔɫ ɛɜɚɍ ɘɚɒɑɞ ɍɧɞɨ ɝəɔɒɑəɌ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ ɟɘɑəɨɤɌɫ ɓɌɞɜɌɞɧ. 

ȾɌɘ, ɏɐɑ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ Ɏ ɎɚɐɚɑɘɌɡ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ əɌ ɛɜɚɞɫɒɑ­ 

əɔɔ ɐɗɔɞɑɗɨəɚɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ, ɐɚɗɒəɧ ɛɜɑɐɛɜɔəɔɘɌɞɨɝɫ ɝɎɚɑɎɜɑ- 

ɘɑəəɧɑ ɘɑɜɧ ɛɚ ɓɌɖɜɧɞɔɪ ɛɗɫɒɑɕ. ȱɝɗɔ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɝɞɌəɐɌɜɞɌɘ, ɞɚ ɐɚɗɒəɧ ɜɌɓɜɌɍɌɞɧɎɌɞɨɝɫ ɔ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɘɑɜɚɛɜɔɫɞɔɫ 

ɛɚ ɐɚɎɑɐɑəɔɪ ɛɚɖɌɓɌɞɑɗɑɕ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɐɚ ɞɜɑɍɟɑɘɧɡ. 

ȴəɠɚɜɘɌɢɔɫ ɚ ɛɜɔɝɎɚɑəəɚɕ Ɏɚɐɚɑɘɟ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɜɑɓɟɗɨɞɌɞɧ 

ɘɚəɔɞɚɜɔəɏɌ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔ ɐɜɟɏɌɫ ɔəɠɚɜɘɌɢɔɫ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɚ- 

ɝɞɌɎɗɑəɧ ɚɍɥɑɝɞɎɑəəɚɝɞɔ ɛɚ ɛɑɜɎɚɘɟ ɞɜɑɍɚɎɌəɔɪ ɛɚɝɜɑɐɝɞɎɚɘ ɜɌɓɘɑ- 

ɥɑəɔɫ ɞɌɖɚɕ ɔəɠɚɜɘɌɢɔɔ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɚɞ ɎɚɐɚɑɘɚɎ, Ɍ 

ɞɌɖɒɑ Ɏ ɝɜɑɐɝɞɎɌɡ ɘɌɝɝɚɎɚɕ ɔəɠɚɜɘɌɢɔɔ ɔ Ɏ ȴəɞɑɜəɑɞɑ. 

 
2.2.2.5. ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʟɹʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ȮɚɐəɌɫ ɜɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ ȱȽ ɫɎɗɫɑɞɝɫ ɛɜɌɎɚɎɚɕ ɚɝəɚɎɚɕ ɐɗɫ ɟɛɜɌɎ- 

ɗɑəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɔ ɚɍɫɓɌɞɑɗɨəɚɕ ɐɗɫ Ɏɝɑɡ ɏɚɝɟɐɌɜɝɞɎ ð 

ɣɗɑəɚɎ ȱȽ, Ɍ ɞɌɖɒɑ ɐɗɫ ɏɚɝɟɐɌɜɝɞɎ, ɖɚɞɚɜɧɑ ɛɜɔəɫɗɔ ɛɜɔəɢɔɛɧ ɩɞɚɕ 

ȰɔɜɑɖɞɔɎɧ. Ȯɚ-ɛɑɜɎɧɡ, ɝɞɜɌəɧ ɐɚɗɒəɧ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɔ ɛɜɚɌəɌ- 

ɗɔɓɔɜɚɎɌɞɨ ɑɎɜɚɛɑɕɝɖɔɑ Ɏɚɐɧ əɌ ɚɝəɚɎɑ ɚɞɐɑɗɨəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ ɔ 

ɜɌɕɚəɚɎ. Ȯɚ-Ɏɞɚɜɧɡ, ɚəɔ ɐɚɗɒəɧ ɜɌɓɜɌɍɚɞɌɞɨ ɛɗɌəɧ ɔ ɛɜɚɏɜɌɘɘɧ ɘɑɜɚ- 

ɛɜɔɫɞɔɕ ɛɚ ɚɡɜɌəɑ ɔ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɝɞɌɍɔɗɔɓɌɢɔɔ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɛɜɔ­ 

ɘɑəɔɞɑɗɨəɚ ɖ ɖɌɒɐɚɘɟ ɚɞɐɑɗɨəɚɘɟ Ɏɚɐəɚɘɟ ɚɍɦɑɖɞɟ (ɝɘ. ɜɌɓɐɑɗ 2.2.1).  

ȮɚɐəɌɫ ɜɌɘɚɣəɌɫ ȰɔɜɑɖɞɔɎɌ ɝɚɓɐɌɗɌ ɚɝəɚɎɟ ɐɗɫ ɓɌɥɔɞɧ Ɏəɟɞɜɑə­ 

əɔɡ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ, ɛɚɐɓɑɘəɧɡ Ɏɚɐ, ɛɑɜɑɡɚɐəɧɡ ɔ ɛɜɔɍɜɑɒəɧɡ Ɏɚɐ. 

Ȯ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɑ ɝɠɚɜɘɟɗɔɜɚɎɌə ɜɫɐ ɢɑɗɑɕ, ɞɌɖɔɡ ɖɌɖ ɛɜɑɐɚɞɎɜɌ- 

ɥɑəɔɑ ɔ ɝɚɖɜɌɥɑəɔɑ ɓɌɏɜɫɓəɑəɔɫ, ɝɚɐɑɕɝɞɎɔɑ ɟɝɞɚɕɣɔɎɚɘɟ ɔɝɛɚɗɨɓɚɎɌ- 

əɔɪ Ɏɚɐɧ, ɚɡɜɌəɌ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɟɗɟɣɤɑəɔɑ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ ɔ 

ɝɘɫɏɣɑəɔɑ ɛɚɝɗɑɐɝɞɎɔɕ əɌɎɚɐəɑəɔɕ ɔ ɓɌɝɟɡ. 

 
ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ 

ȽɞɜɌəɧ ɐɚɗɒəɧ ɚɛɜɑɐɑɗɔɞɨ Ɏɝɑ ɍɌɝɝɑɕəɧ ɜɑɖ, ɗɑɒɌɥɔɡ əɌ ɔɡ ɏɚ­ 

ɝɟɐɌɜɝɞɎɑəəɚɕ ɞɑɜɜɔɞɚɜɔɔ, ɔ Ɏɧɣɗɑəɔɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɞɑɜɜɔɞɚɜɔ- 

Ɍɗɨəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ. ȭɌɝɝɑɕəɧ ɜɑɖ, ɚɡɎɌɞɧɎɌɪɥɔɑ 

ɞɑɜɜɔɞɚɜɔɪ ɍɚɗɑɑ ɣɑɘ ɚɐəɚɏɚ ɏɚɝɟɐɌɜɝɞɎɌ, ɍɟɐɟɞ ɚɞəɑɝɑəɧ ɖ ɜɌɓɜɫɐɟ 

ɘɑɒɐɟəɌɜɚɐəɧɡ ɜɑɣəɧɡ ɍɌɝɝɑɕəɚɎ. 

ȽɞɜɌəɧ ɐɚɗɒəɧ əɌɓəɌɣɔɞɨ ɖɚɘɛɑɞɑəɞəɧɕ ɚɜɏɌə ɐɗɫ ɛɜɔɘɑəɑəɔɫ 

ɛɜɌɎɔɗ, ɛɜɑɐɟɝɘɚɞɜɑəəɧɡ Ɏ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɑ, Ɏ ɛɜɑɐɑɗɌɡ ɖɌɒɐɚɏɚ 

ɚɣɑɜɑɐəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɜɑɣəɚɏɚ ɍɌɝɝɑɕəɌ. 



2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 187 
 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʥʘʣʠʟ ʚʦʜ 

ȽɞɜɌəɧ ɐɚɗɒəɧ Ɏɧɛɚɗəɫɞɨ: 

Å ɌəɌɗɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɖɌɒɐɚɏɚ ɜɌɕɚəɌ ɜɑɣəɚɏɚ ɍɌɝɝɑɕəɌ; 

Å ɚɍɓɚɜ Ɏɗɔɫəɔɫ Ɍəɞɜɚɛɚɏɑəəɚɕ (ɣɑɗɚɎɑɣɑɝɖɚɕ) ɐɑɫɞɑɗɨəɚɝɞɔ əɌ Ɏɚɐɟ; 

Å ɩɖɚəɚɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɎɚɐɚɛɚɗɨɓɚɎɌəɔɫ; 

Å ɜɑɏɔɝɞɜɌɢɔɪ ɚɍɗɌɝɞɑɕ ɔ ɜɑɏɔɚəɚɎ, ɞɜɑɍɟɪɥɔɡ ɚɝɚɍɚɕ ɓɌɥɔɞɧ; 

Å ɚɍɝɗɑɐɚɎɌəɔɑ Ɏɝɑɡ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ 

ɔɓ əɔɡ Ɏɚɐɧ ɣɑɗɚɎɑɖɚɘ, ɘɚɥəɚɝɞɨɪ ɍɚɗɑɑ 10 ɘı/ɐɑəɨ, ɔɗɔ ɚɍɝɗɟɒɔ­ 

ɎɌɪɥɔɡ ɍɚɗɑɑ 50  ɣɑɗɚɎɑɖ. 

ɉɞɚɞ ɌəɌɗɔɓ ɐɚɗɒɑə ɍɧɗ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑə Ɏ 2004  ɏɚɐɟ, ɛɑɜɑɝɘɚɞɜɑə 

Ɏ 2013  ɏɚɐɟ ɔ ɐɌɗɑɑ ð ɛɑɜɑɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɒɐɧɑ ɤɑɝɞɨ ɗɑɞ. 

 
2.2.2.6. ʇʦʥʷʪʠʝ ʦ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʦ ʢʦʥʪʨʦʣʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

Ȯɝɑ ȰɔɜɑɖɞɔɎɧ, ɜɑɏɟɗɔɜɟɪɥɔɑ ɚɝəɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɐɑɫɞɑɗɨəɚ­ 

ɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɎɚɐɚɝəɌɍɒɑəɔɔ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ, ɝɚɐɑɜɒɌɞ ɛɚɗɚɒɑəɔɫ, 

ɖɌɝɌɪɥɔɑɝɫ ɘɚəɔɞɚɜɔəɏɌ ɔ ɖɚəɞɜɚɗɫ. Ȯ ɚɡɜɌəɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɘɚ- 

əɔɞɚɜɔəɏ ɔ ɖɚəɞɜɚɗɨ ɚɍɧɣəɚ ɜɌɓɐɑɗɫɪɞ, ɛɚɗɌɏɌɫ, ɣɞɚ ʤʦʥʠʪʦʨʠʥʛ ɖɌɖ 

ɝɔɝɞɑɘɌ əɌɍɗɪɐɑəɔɫ, ɌəɌɗɔɓɌ ɔ ɛɜɚɏəɚɓɌ ɝɚɝɞɚɫəɔɫ ɖɚɘɛɚəɑəɞɚɎ ɚɖɜɟ- 

ɒɌɪɥɑɕ ɝɜɑɐɧ ɝɚɓɐɌɑɞ ɔəɠɚɜɘɌɢɔɚəəɟɪ ɍɌɓɟ ɐɗɫ ɜɌɓɜɌɍɚɞɖɔ ɛɗɌəɚɎ, 

ɛɜɚɏɜɌɘɘ. ɂɑɗɨ ʢʦʥʪʨʦʣʷ ð ɚɛɜɑɐɑɗɔɞɨ ɝɚɚɞɎɑɞɝɞɎɔɑ ɚɍɦɑɖɞɌ ɖɚəɞ- 

ɜɚɗɫ ɞɜɑɍɚɎɌəɔɫɘ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ. ȶɚəɞɜɚɗɔɜɟɑɘɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ 

ɫɎɗɫɪɞɝɫ əɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ ɔ əɚɜɘɌɞɔɎɧ ɐɚɛɟɝɞɔɘɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɞɜɚɗɫ ɖ əɌɜɟɤɔɞɑɗɫɘ ɘɚɏɟɞ ɛɜɔɘɑəɫɞɨɝɫ ɜɌɓɗɔɣ­ 

əɧɑ ɝɌəɖɢɔɔ ɌɐɘɔəɔɝɞɜɌɞɔɎəɚɏɚ, ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɔɗɔ ɪɜɔɐɔɣɑɝɖɚɏɚ 

ɡɌɜɌɖɞɑɜɌ. 

ȻɌɜɌɘɑɞɜɧ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɖɌɣɑɝɞɎɚ Ɏɚɐɧ, ɛɚɐɗɑɒɌɞ ɖɚəɞɜɚɗɪ: 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɕ ɝɔɝɞɑɘɧ (ɢɔɝɞɑɜəɧ) ð Ɏ ɛɚɘɑ­ 

ɥɑəɔɫɡ əɌ Ɏɧɡɚɐɑ ɔɓ ɖɜɌəɌ (ɢɔɝɞɑɜəɧ), ɏɐɑ ɚɍɧɣəɚ ɚɞɍɔɜɌɪɞ Ɏɚɐɟ; ɐɗɫ 

ɍɟɞɔɗɔɜɚɎɌəəɚɕ Ɏɚɐɧ ɔ Ɏɚɐɧ Ɏ ɖɚəɞɑɕəɑɜɌɡ ð Ɏ ɞɚɣɖɑ, ɔɓ ɖɚɞɚɜɚɕ ɎɚɐɌ 

ɛɚɝɞɟɛɌɑɞ Ɏ ɍɟɞɧɗɖɔ ɔɗɔ ɖɚəɞɑɕəɑɜɧ; ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏɚɐɧ əɌ ɛɜɑɐ- 

ɛɜɔɫɞɔɫɡ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ ð Ɏ ɞɚɣɖɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ. 

ȺɞɍɔɜɌɑɘɧɑ ɚɍɜɌɓɢɧ ɐɚɗɒəɧ ɍɧɞɨ ɛɜɑɐɝɞɌɎɔɞɑɗɨəɧɘɔ ɚɞəɚɝɔɞɑɗɨəɚ ɖɌ- 

ɣɑɝɞɎɌ Ɏɚɐɧ, ɛɚɝɞɌɎɗɫɑɘɚɕ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ əɑɝɚɚɞ- 

ɎɑɞɝɞɎɔɑ ɛɌɜɌɘɑɞɜɚɎ Ɏɚɐɧ əɚɜɘɌɞɔɎɌɘ ɝɎɫɓɌəɚ ɝ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ 

ɝɚɝɞɚɫəɔɑɘ ɐɚɘɌɤəɔɡ ɎɚɐɚɜɌɝɛɜɑɐɑɗɔɞɑɗɨəɧɡ ɝɔɝɞɑɘ, ɚ ɣɑɘ ɎɗɌɐɑɗɨɢɧ 

ɐɚɗɒəɧ ɍɧɞɨ ɚɛɚɎɑɥɑəɧ ɐɗɫ ɛɜɔəɫɞɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɘɑɜ. 

ȹɌ ɏɚɝɟɐɌɜɝɞɎɑəəɚɘ ɟɜɚɎəɑ ɐɚɗɒəɌ ɍɧɞɨ ɝɚɓɐɌəɌ ɝɔɝɞɑɘɌ ɜɑɏɟɗɫɜ- 

əɚɏɚ ɖɚəɞɜɚɗɫ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɟɛɚɞɜɑɍɗɑəɔɫ ɗɪɐɨɘɔ. Ȯ ɝɞɜɌ- 

əɌɡ Ƚȹȯ ɩɞɚɕ ɜɌɍɚɞɚɕ ɓɌəɔɘɌɪɞɝɫ ɢɑəɞɜɧ ɏɔɏɔɑəɧ, ɩɛɔɐɑɘɔɚɗɚɏɔɔ ɔ 

ɚɍɥɑɝɞɎɑəəɚɏɚ ɓɐɚɜɚɎɨɫ. ȶɚɘɛɑɞɑəɞəɧɑ ɚɜɏɌəɧ ɐɚɗɒəɧ ɜɌɓɜɌɍɌɞɧɎɌɞɨ 

ɛɜɚɏɜɌɘɘɧ ɘɚəɔɞɚɜɔəɏɌ Ɏɝɑɕ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɟɛɚɞɜɑɍɗɑ­ 

əɔɫ ɗɪɐɨɘɔ. Ȼɚɜɫɐɚɖ ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɚɗɫ ɜɑɏɟɗɔɜɟɑɞɝɫ ɛɜɚɢɑɐɟɜɚɕ, 

ɜɑɏɗɌɘɑəɞɔɜɚɎɌəəɚɕ əɌ ɟɜɚɎəɑ ɏɚɝɟɐɌɜɝɞɎɌ. ȾɜɑɍɚɎɌəɔɫ ɖ ɝɔɝɞɑɘɑ ɖɚə- 

ɞɜɚɗɫ Ɏ ɚɍɗɌɝɞɔ ɛɔɞɨɑɎɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ ɛɜɔɎɑɐɑəɧ Ɏ ɛɜɔɗɚɒɑəɔɔ 11  

ɖ ȰɔɜɑɖɞɔɎɑ 98/83/ȱȽ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɞɜɚɗɫ ɐɚɗɒəɧ ɝɚɍɗɪɐɌɞɨ ɞɑɡəɔɣɑɝɖɔɑ ɟɝɗɚɎɔɫ 

ɛɜɚɎɑɐɑəɔɫ ɔɓɘɑɜɑəɔɕ, ɜɑɏɗɌɘɑəɞɔɜɚɎɌəəɧɑ əɚɜɘɌɞɔɎəɧɘɔ ɐɚɖɟɘɑəɞɌ­ 



188 ɻʣʘʚʘ 2 Å ʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

ɘɔ. Ȯ ɝɞɜɌəɌɡ ȱȽ ɐɚɗɒəɧ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɘɑɞɚɐɧ, ɛɜɔɎɑɐɑəəɧɑ Ɏ ɛɜɔɗɚ- 

ɒɑəɔɔ III  ɖ ȰɔɜɑɖɞɔɎɑ 98/83/ȱȽ. ȯɚɝɟɐɌɜɝɞɎɌ ɐɚɗɒəɧ Ɏɜɑɘɫ ɚɞ Ɏɜɑɘɑəɔ 

ɛɜɚɎɚɐɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɕ ɖɚəɞɜɚɗɨ ɛɚ ɎɑɥɑɝɞɎɌɘ ɔ ɘɔɖɜɚɚɜɏɌəɔɓɘɌɘ, 

ɐɗɫ ɖɚɞɚɜɧɡ əɑ ɟɝɞɌəɚɎɗɑəɧ əɚɜɘɌɞɔɎɧ, əɚ ɔɘɑɑɞɝɫ ɔəɠɚɜɘɌɢɔɫ, ɣɞɚ 

ɚəɔ ɘɚɏɟɞ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ Ɏ ɖɚɗɔɣɑɝɞɎɌɡ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɡ ɛɚɞɑəɢɔɌɗɨ­ 

əɟɪ ɚɛɌɝəɚɝɞɨ ɐɗɫ ɓɐɚɜɚɎɨɫ ɗɪɐɑɕ. 

 
2.2.2.7. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣ ɹʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ 

ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ 

2.2.2.7.1. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ 

ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ ʚ ʤʠʨʝ 

Ɂɚɞɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑɞ ɞɌɖɚɏɚ ɏɗɚɍɌɗɨəɚɏɚ ɌɎɞɚɜɔɞɑɞəɚɏɚ ɚɜɏɌ­ 

əɌ, ɚɞɝɗɑɒɔɎɌɪɥɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐ ɔ ɍɚɜɨɍɟ ɝ ɓɌɏɜɫɓəɑəɔɫɘɔ, ɜɌɓ- 

ɗɔɣəɧɑ ɖɚɘɔɝɝɔɔ ɔ ɐɑɛɌɜɞɌɘɑəɞɧ ȺȺȹ ɛɧɞɌɪɞɝɫ ɝɚɍɔɜɌɞɨ ɔ ɛɜɑɐɚɝɞɌɎ- 

ɗɫɞɨ ɐɌəəɧɑ ɔɓ ɜɌɓɗɔɣəɧɡ ɔɝɞɚɣəɔɖɚɎ. Ȯ ɣɌɝɞəɚɝɞɔ, ɚɞɣɑɞ ɛɚ ɞɑɖɟɥɑɘɟ 

ɝɚɝɞɚɫəɔɪ ɔ ɛɚ ɔɓɘɑəɑəɔɫɘ (ɜɌɓɎɔɞɔɪ) Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɘɔɜɌ (Wor ld  

Water Development  Report ), ɛɟɍɗɔɖɟɑɘɧɕ ɖɌɒɐɧɑ ɞɜɔ ɏɚɐɌ, ɛɜɑɐɚɝɞɌɎ- 

ɗɫɑɞ ɘəɚɏɚɌɝɛɑɖɞəɧɑ ɝɎɑɐɑəɔɫ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɓɌ- 

ɏɜɫɓəɑəɔɪ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɛɚ ɚɣɔɝɞɖɑ Ɏɚɐ. 

ȱɒɑɏɚɐəɚɑ ɏɗɚɍɌɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏɧɜɚɝɗɚ 

ɝ 3790  ɖɘ3 (ɔɓ ɖɚɞɚɜɧɡ ɛɚɞɜɑɍɗɑəɔɑ ɝɚɝɞɌɎɔɗɚ 2070  ɖɘ3, ɔɗɔ 61 %) Ɏ 

1995  ɏɚɐɟ ɐɚ 4430  ɖɘ3 (ɔɓ ɖɚɞɚɜɧɡ ɛɚɞɜɑɍɗɑəɔɑ ɝɚɝɞɌɎɔɗɚ 2304  ɖɘ3, ɔɗɔ 

52%) Ɏ 2000  ɏɚɐɟ. ȼɔɝɟəɚɖ 2.1 ɔɗɗɪɝɞɜɔɜɟɑɞ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɑ Ɏ ɘɔɜɑ. 

Ȯ 2000  ɏɚɐɟ ɔɓɎɗɑɣɑəɚ ɚɖɚɗɚ 57%  ɘɔɜɚɎɧɡ ɓɌɛɌɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ, 70%  ɔɓ 

ɩɞɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɐɚɍɧɞɚ Ɏ Ȭɓɔɔ, ɏɐɑ ɜɌɝɛɚɗɚɒɑəɧ ɚɝəɚɎəɧɑ ɚɜɚɤɌɑɘɧɑ 

ɓɑɘɗɔ Ɏ ɘɔɜɑ. Ȯ ɍɟɐɟɥɑɘ ɑɒɑɏɚɐəɚɑ ɏɗɚɍɌɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐɧ, 

ɖɌɖ ɚɒɔɐɌɑɞɝɫ, ɍɟɐɑɞ ɜɌɝɞɔ ɛɜɔɘɑɜəɚ əɌ 10ð12%  ɖɌɒɐɧɑ 10  ɗɑɞ, ɐɚɝ- 
 

 

ʈʠʩʫʥʦʢ 2.1. 

ɺʦʜʦʟʘʙʦʨ 
ʠ ʧʦʪʨʝʙʣʝʥʠʝ 
ʚʦʜʳ 
ʧʦ ʢʦʥʪʠʥʝʥʪʘʤ 
(GRIDA-UNEP, 
2008) 



2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 189 
 

 

ʈʠʩʫʥʦʢ 2.2. 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 
ʚʦʜ (GRIDA- 
UNEP, 2010) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʪʘʙʣʠʮʘ 2.1. ʉʦʩʪʦʷʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ (ʟʘʙʦʨʘ) ʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʤʠʨʝ 
(WHO&UNICEF,  2000) 

 

ʉʞʜʡʧʦ  ʆʙʪʞʤʞʦʡʞ ʪ ʣʙʦʙʤʡʠʙʯʡʧʦʦʧʢ 
ʪʡʪʫʞʥʧʢ ʛ ʚʧʤʵʱʡʮ ʜʧʩʧʝʙʮ, % 

ɽʧʤʸ ʧʰʡʲʞʦʦʴʮ ʪʫʧʰʦʴʮ ʛʧʝ 
ʝʧ ʛʫʧʩʡʰʦʧʜʧ ʬʩʧʛʦʸ, % 

 

˿͔͍͔ͪͤ͊Ύ ˢ͔͙ͣͪ͊͟ 96 90 

˩͍ͪͦͨ͊ 92 66 

ˢ͙͘Ύ ό͔ͪͦͣ͟ ͙͙̒ͨͦͤ  ͙͚̑͗ͤͦ ˴͔͙ͦͪύ 45 35 

˶͙͊ͭͤͫ͊͟Ύ ˢ͔͙ͣͪ͊͟  ͙˥͍͊͊ͤ͊ 35 14 

ˢͺ͙ͪ͊͟ 18 < 1 

 
 

ɞɔɏəɟɎ ɛɜɔɘɑɜəɚ 5240  ɖɘ3  (ɔɗɔ ɟɎɑɗɔɣɔɎɤɔɝɨ Ɏ 1,38  ɜɌɓɌ ɝ 1995  ɏɚɐɌ) 

ɖ 2025  ɏɚɐɟ. ȼɌɝɡɚɐ Ɏɚɐɧ ɍɟɐɑɞ ɜɌɝɞɔ ɍɚɗɑɑ ɘɑɐɗɑəəɧɘɔ ɞɑɘɛɌɘɔ ð 

Ɏ 1,33  ɜɌɓɌ. Ȯ ɍɗɔɒɌɕɤɔɑ ɐɑɝɫɞɔɗɑɞɔɫ əɌɔɍɚɗɑɑ ɔəɞɑəɝɔɎəɚɕ ɝɖɚɜɚɝɞɨ 

ɎɚɐɚɓɌɍɚɜɌ, ɖɌɖ ɚɒɔɐɌɑɞɝɫ, ɍɟɐɑɞ Ɏ Ȭɠɜɔɖɑ ɔ Ɋɒəɚɕ Ȭɘɑɜɔɖɑ (ɜɚɝɞ Ɏ 

1,5ð1,6 ɜɌɓɌ), Ɍ əɌɔɘɑəɨɤɔɕ ɜɚɝɞ ɛɜɚɕɐɑɞ Ɏ ȱɎɜɚɛɑ ɔ ȽɑɎɑɜəɚɕ Ȭɘɑɜɔɖɑ 

(Ɏ 1,2  ɜɌɓɌ). ȺɞɝɟɞɝɞɎɔɑ ɌɐɑɖɎɌɞəɚɕ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ (ɜɔɝ. 2.2),  ɚɝɚ- 

ɍɑəəɚ Ɏ ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɝɞɜɌəɌɡ, ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɚɍɗɑɘɚɕ ɚɞəɚɝɔ- 

ɞɑɗɨəɚ ɖɌɣɑɝɞɎɌ Ɏɚɐɧ ɔ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ (ɞɌɍɗ. 2.1).  

2.2.2.7.2. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ 

ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ ɽʉ 

Ȼɚɞɜɑɍɗɑəɔɑ Ɏɚɐɧ ɔ ɞɜɑɍɟɑɘɌɫ ɝɞɑɛɑəɨ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ ɗɟɣɤɑ 

ɐɚɖɟɘɑəɞɔɜɚɎɌəɧ Ɏ ȱȽ ɔ ɜɫɐɑ ɐɜɟɏɔɡ ɝɚɝɑɐəɔɡ ɝɞɜɌə, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ 

ɞɜɑɍɚɎɌəɔɫɘɔ Ȯɚɐəɚɕ ɜɌɘɚɣəɚɕ ȰɔɜɑɖɞɔɎɧ ȱȽ, ɔəɔɢɔɌɞɔɎɚɕ ȱɎɜɚɛɑɕ- 

ɝɖɚɏɚ ɌɏɑəɞɝɞɎɌ ɛɚ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ (EEA). 

ȴɓɎɗɑɣɑəɔɑ (ɜɔɝ. 2.3)  ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ ɘɚɒɑɞ ɜɌɝ- 

ɝɘɌɞɜɔɎɌɞɨɝɫ ɖɌɖ ɝɞɌɍɔɗɨəɚɑ Ɏ ɐɚɗɏɚɝɜɚɣəɚɕ ɛɑɜɝɛɑɖɞɔɎɑ Ɏ ɍɚɗɨɤɔə­ 

ɝɞɎɑ ɝɞɜɌə ȱɎɜɚɛɧ. 
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ʈʠʩʫʥʦʢ 2.3. 

ʆʙʱʠʡ ʦʙʲʝʤ 
ʝʞʝʛʦʜʥʦʛʦ ʟʘʙʦʨʘ 
ʚʦʜʳ ʚ ɽʚʨʦʧʝ 
ʚ ʧʨʦʮʝʥʪʘʭ 
ʦʪ ʠʤʝʶʱʝʡʩʷ 
ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
ʚʦʜʳ ʚ 1990 
ʠ 2010 ʛʦʜʘʭ 
(EEA, 2012) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ⱦɑɘ əɑ ɘɑəɑɑ Ɏ ɖɚəɖɜɑɞəɧɡ ɜɑɏɔɚəɌɡ ɘɚɏɟɞ ɎɚɓəɔɖɌɞɨ ɛɜɚɍɗɑɘɧ, 

ɝɎɫɓɌəəɧɑ ɝ əɑɡɎɌɞɖɚɕ Ɏɚɐɧ, ɚɝɚɍɑəəɚ Ɏ ɪɒəɚɕ ɣɌɝɞɔ ȱɎɜɚɛɧ, ɏɐɑ ɐɚɗɒ- 

əɚ ɍɧɞɨ ɐɚɝɞɔɏəɟɞɚ ɛɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɏ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɘ 

ɎɚɐɚɛɚɗɨɓɚɎɌəɔɔ ɝ ɢɑɗɨɪ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɝɑɓɚəəɚɏɚ ɐɑɠɔɢɔɞɌ Ɏɚɐɧ. 

ȼɑɏɔɚəɧ ɝ ɘɌɗɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɚɝɌɐɖɚɎ, Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɨɪ əɌɝɑɗɑəɔɫ 

ɔɗɔ ɔəɞɑəɝɔɎəɚɕ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ ɞɌɖɒɑ ɘɚɏɟɞ ɝɞɚɗɖ- 

əɟɞɨɝɫ ɝ ɎɚɛɜɚɝɌɘɔ ɟɝɞɚɕɣɔɎɚɏɚ ɝɚɝɞɚɫəɔɫ ɜɑɝɟɜɝɚɎ ɛɜɑɝəɚɕ Ɏɚɐɧ Ɏ ɍɗɔ­ 

ɒɌɕɤɔɑ ɏɚɐɧ. Ȼɜɚɍɗɑɘɧ ɘɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ ɔ ɟɝɟɏɟɍɗɫɞɨɝɫ ɝɛɚəɞɌəəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ ɛɜɔɜɚɐəɧɡ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɖɗɔɘɌɞɔɣɑɝɖɔɘɔ ɖɌɞɌɖɗɔɓɘɌ­ 

ɘɔ ɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɔɝɞɑɘ ɟɛɜɌɎɗɑəɔɫ ɝɚɝɞɚɫəɔɑɘ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɜɑɝəɚɕ Ɏɚɐɧ. 

ȿɜɚɎɑəɨ ɎɚɐɚɚɞɎɑɐɑəɔɫ ɔ ɘɑɞɚɐɧ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ ɎɑɝɨɘɌ ɜɌɓ- 

ɗɔɣɌɪɞɝɫ ɛɚ ɝɞɜɌəɌɘ Ɏ ȱɎɜɚɛɑ (əɌ ɜɔɝ 2.4  ɛɜɑɐɝɞɌɎɗɑəɚ ɝɜɌɎəɑəɔɑ Ɏɚɐɚ­ 

ɚɞɎɑɐɑəɔɫ ɔ ɚɣɔɝɞɖɔ ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ɜɌɓəɧɑ ɏɚɐɧ). 

2.2.2.7.3. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ 

ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ ʚ ʅʦʨʚʝʛʠʠ 

Ⱥɍɥɔɕ ɚɍɦɑɘ ɓɌɍɚɜɌ Ɏɚɐɧ Ɏ ȹɚɜɎɑɏɔɔ ɫɎɗɫɑɞɝɫ ɖɜɌɕəɑ əɔɓɖɔɘ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɖɚɗɔɣɑɝɞɎɚɘ ɎɚɓɚɍəɚɎɗɫɑɘɚɕ Ɏɚɐɧ. ȹɌ ɜɔɝ. 2.5 ɛɜɑɐɝɞɌɎ- 

ɗɑəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɎɚɐɚɓɌɍɚɜɌ Ɏ ȹɚɜɎɑɏɔɔ. 

Ⱦɚɗɨɖɚ 15%  ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ȹɚɜɎɑɏɔɔ ɔɓ ɛɚɐɓɑɘəɧɡ 

ɔɝɞɚɣəɔɖɚɎ, ɣɞɚ ɐɚɎɚɗɨəɚ ɝɔɗɨəɚ ɚɞɗɔɣɌɑɞ ɑɑ ɚɞ ɘəɚɏɔɡ ɝɞɜɌə ȱɎɜɚɛɧ 

(ɜɔɝ. 2.6).  



2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 191 
 

 

ʈʠʩʫʥʦʢ 2.4. 

ɺʦʜʦʦʪʚʝʜʝʥʠʝ 
ʠ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ 
ʩʪʦʯʥʳʭ ʚʦʜ 
ʚ ɽʚʨʦʧʝ ʚ ʨʘʟʥʳʝ 
ʛʦʜʳ (EEA, 2012) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
ʈʠʩʫʥʦʢ 2.5. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʠʟʚʣʝʯʝʥʥʦʡ 
ʚ ʅʦʨʚʝʛʠʠ ʚʦʜʳ 
ʧʦ ʦʩʥʦʚʥʳʤ 
ʧʦʪʨʝʙʠʪʝʣʷʤ 
ʚ 1999, 2003 ʠ 2007 
ʛʦʜʘʭ (OECD, 2012) 

 
 
 
 
 
 
 

 
ʈʠʩʫʥʦʢ 2.6. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
ʜʣʷ ʧʠʪʴʝʚʦʛʦ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ 
ʚ ɽʚʨʦʧʝ (NGU, 
2008) 
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ʈʠʩʫʥʦʢ 2.7. 

ɼʦʣʷ ʥʘʩʝʣʝʥʠʷ, 
ʦʙʝʩʧʝʯʝʥʥʦʛʦ 
ʩʪʘʥʮʠʷʤʠ 
ʚʦʜʦʦʯʠʩʪʢʠ 
ʨʘʟʥʦʛʦ ʪʠʧʘ 
ʚ ʅʦʨʚʝʛʠʠ 
(SSB, 2009) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

Ƚɞɚɣəɧɑ Ɏɚɐɧ Ɏ ȹɚɜɎɑɏɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɡɚɜɚɤɚ ɚɣɔɥɌɪɞɝɫ, ɚɝɚɍɑə­ 

əɚ Ɏ ɜɌɕɚəɌɡ Ɏɐɚɗɨ ȽɑɎɑɜəɚɏɚ ɘɚɜɫ, ɏɐɑ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɚɣɔɝɞɖɌ ɝɞɚɖɚɎ 

ɞɜɑɞɨɑɏɚ ɛɚɜɫɐɖɌ ɝ ɎɑɝɨɘɌ ɡɚɜɚɤɔɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɚ ɚɝɞɌɞɚɣəɚɘɟ ɝɚ- 

ɐɑɜɒɌəɔɪ ɠɚɝɠɌɞɚɎ, ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɎɓɎɑɤɑəəɧɡ ɣɌɝɞɔɢ, Ɍ ɞɌɖɒɑ 

ɛɚ ɟɐɌɗɑəɔɪ ɝɚɑɐɔəɑəɔɕ ɌɓɚɞɌ (~70%).  ȹɌ ɜɔɝ. 2.7  ɛɜɑɐɝɞɌɎɗɑəɚ ɜɌɝ- 

ɛɜɑɐɑɗɑəɔɑ ɝɔɝɞɑɘ Ɏɚɐɚɚɣɔɝɞɖɔ ɛɚ ɜɑɏɔɚəɌɘ ȹɚɜɎɑɏɔɔ. 

2.2.2.7.4. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʪʨʦʣʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ (ʩʙʨʦʩʘ 

ʩʪʦʯʥʳʭ ʚʦʜ) ʚ ʩʪʨʘʥʘʭ ʉʅɻ 

ȶɚəɞɜɚɗɨ ɝɍɜɚɝɌ ɝɞɚɣəɧɡ Ɏɚɐ Ɏ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɛɜɚɔɓɎɚɐɔɞɝɫ Ɏ ɝɞɜɌəɌɡ Ƚȹȯ ɝɛɑɢɔɌɗɨəɚ ɟɛɚɗəɚɘɚɣɑəəɧɘ ɚɜɏɌ­ 

əɚɘ ɝ ɛɜɔɎɗɑɣɑəɔɑɘ ɌɖɖɜɑɐɔɞɚɎɌəəɧɡ ɗɌɍɚɜɌɞɚɜɔɕ. ȶɚəɞɜɚɗɨ ɛɜɚɘɧɤ- 

ɗɑəəɧɡ ɝɞɚɣəɧɡ Ɏɚɐ, ɚɞɎɚɐɔɘɧɡ Ɏ ɝɑɞɔ ɖɌəɌɗɔɓɌɢɔɔ, ɛɜɚɎɚɐɔɞ ɛɜɑɐɛɜɔ- 

ɫɞɔɑ, ɏɐɑ ɩɞɔ ɝɞɚɣəɧɑ Ɏɚɐɧ ɚɍɜɌɓɟɪɞɝɫ, ɔ ɚɜɏɌəɔɓɌɢɔɫ, ɖɚɞɚɜɌɫ ɎɗɌɐɑɑɞ 

(ɩɖɝɛɗɟɌɞɔɜɟɑɞ) ɚɣɔɝɞəɧɑ ɝɚɚɜɟɒɑəɔɫ ɖɌəɌɗɔɓɌɢɔɔ. Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɞɜɚɗɫ ɛɜɔəɔɘɌɑɞɝɫ ɜɑɤɑəɔɑ ɚ ɝɚɚɞɎɑɞɝɞɎɔɔ ɔɗɔ əɑ 

ɝɚɚɞɎɑɞɝɞɎɔɔ ɝɚɝɞɌɎɌ ɝɞɚɣəɧɡ Ɏɚɐ ɟɝɞɌəɚɎɗɑəəɧɘ əɚɜɘɌɞɔɎɌɘ ɛɚ ɐɚɛɟɝ- 

ɞɔɘɧɘ ɖɚəɢɑəɞɜɌɢɔɫɘ. ȹɌ ɚɝəɚɎɌəɔɔ ɚɠɚɜɘɗɑəəɧɡ Ɏ ɟɝɞɌəɚɎɗɑəəɚɘ 

ɛɚɜɫɐɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɛɧɞɌəɔɕ ɛɜɔəɔɘɌɑɞɝɫ ɜɑɤɑəɔɑ (Ɏ ɝɗɟɣɌɑ ɛɜɑɎɧ- 

ɤɑəɔɫ əɚɜɘɌɞɔɎɚɎ) ɚ ɛɜɔɎɗɑɣɑəɔɔ əɌɜɟɤɔɞɑɗɫ ɖ ɚɞɎɑɞɝɞɎɑəəɚɝɞɔ. 
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2.2.3. ʥʦʈʤʠʈʦɺʘʥʠʝ  ɺʦʜʦʇʦʪʈʝʙʃʝʥʠʷ 
ʠ ɺʦʜʦʦʪɺʝʜʝʥʠʷ 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɞɜɌə ɘɔɜɌ ɓɌɖɚəɚɐɌɞɑɗɨəɚ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɐɎɌ 

ɚɝəɚɎəɧɡ ɎɔɐɌ əɚɜɘɌɞɔɎɚɎ, ɜɑɏɟɗɔɜɟɪɥɔɡ ɐɑɫɞɑɗɨəɚɝɞɨ Ɏ ɚɍɗɌɝɞɔ Ɏɚɐɚ­ 

ɛɚɞɜɑɍɗɑəɔɫ, ɎɚɐɚɚɞɎɑɐɑəɔɫ ɔ ɚɡɜɌəɧ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ: əɚɜɘɌɞɔɎɧ ɖɌ- 

ɣɑɝɞɎɌ Ɏɚɐɧ ɔ əɚɜɘɌɞɔɎɧ ɐɚɛɟɝɞɔɘɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ (əɌɏɜɟɓɖɔ) əɌ Ɏɚɐəɧɑ 

ɚɍɦɑɖɞɧ. Ȯ ɐɚɛɚɗəɑəɔɑ ɖ əɔɘ ɘɚɏɟɞ ɟɝɞɌəɌɎɗɔɎɌɞɨɝɫ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɑ 

əɚɜɘɌɞɔɎɧ Ɏɚɐɚɛɚɞɜɑɍɗɑəɔɫ ɔ ɎɚɐɚɚɞɎɑɐɑəɔɫ, ɖɚɞɚɜɧɑ ɛɜɔɘɑəɫɪɞɝɫ 

ɐɗɫ ɖɚəɞɜɚɗɫ ɓɌ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ, ɐɗɫ ɚɍɚɝəɚɎɌəɔɫ ɛɚ- 

ɞɜɑɍəɚɝɞɔ Ɏ Ɏɚɐɑ əɌ ɜɌɓɗɔɣəɧɑ əɟɒɐɧ. ȹɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ ɘɚɏɟɞ ɚɞ­ 

əɚɝɔɞɨɝɫ ɖ Ɏɚɐɑ, ɛɚɐɏɚɞɚɎɗɑəəɚɕ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɔɗɔ 

ɛɗɌəɔɜɟɑɘɚɕ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɌ ɖɌɖɔɑ­ɗɔɍɚ əɟɒɐɧ, ɖ Ɏɚɐɑ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ ɔɗɔ ɝɌɘɔɘ Ɏɚɐəɧɘ ɚɍɦɑɖɞɌɘ. 

ȹɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɏɚ, ɖ ɖɌɖɚɘɟ ɚɍɦɑɖɞɟ ɖɚəɞ- 

ɜɚɗɫ ɚəɔ ɛɜɔɘɑəɫɪɞɝɫ, ɫɎɗɫɪɞɝɫ ɚɝəɚɎɚɕ ɐɗɫ: ɎɧɍɚɜɌ ɝɛɚɝɚɍɚɎ ɛɚɐ- 

ɏɚɞɚɎɖɔ Ɏɚɐɧ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ, ɐɗɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ 

ɚɍɦɑɖɞɚɎ, ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɛɗɌəɚɎ ɛɚ ɟɗɟɣɤɑəɔɪ 

ɝɚɝɞɚɫəɔɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ ɔ ɛɜɚɎɑɐɑəɔɫ ɖɚəɞɜɚɗɫ. 

ȹɚɜɘɌɞɔɎɧ ɐɚɛɟɝɞɔɘɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɚɞəɚɝɫɞɝɫ ɖ ɔɝɞɚɣəɔɖɌɘ Ɏɚɓ­ 

ɐɑɕɝɞɎɔɫ əɌ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ (ɝɞɚɣəɧɑ Ɏɚɐɧ, ɐɔɠɠɟɓəɧɑ ɔɝɞɚɣəɔɖɔ ɓɌ- 

ɏɜɫɓəɑəɔɫ, ɐɜɟɏɔɑ ɛɚɞɚɖɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɠɚɜɘɑ 

ɛɚɝɞɟɛɌɪɥɔɑ Ɏ Ɏɚɐəɧɑ ɚɍɦɑɖɞɧ). ȹɚɜɘɌɞɔɎɧ ɖɌɣɑɝɞɎɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɞɚɏɚ, ɔɝɡɚɐɫ ɔɓ ɖɌɖɔɡ ɟɝɗɚɎɔɕ ɔ ɚɏɜɌəɔɣɑəɔɕ ɚəɔ ɟɝɞɌəɚɎɗɑəɧ, ɘɚɒəɚ 

ɜɌɓɐɑɗɔɞɨ əɌ ɏɔɏɔɑəɔɣɑɝɖɔɑ ɔ ɩɖɚɗɚɏɔɣɑɝɖɔɑ. 

http://www.grida.no/graphicslib
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ʬʘʢʪʦʨʦʚ 

ȯɔɏɔɑəɔɣɑɝɖɔɑ əɚɜɘɌɞɔɎɧ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɐɗɫ ɓɌɥɔɞɧ ɚɞ əɑɏɌ­ 

ɞɔɎəɚɏɚ Ɏɗɔɫəɔɫ əɌ ɣɑɗɚɎɑɖɌ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ ɔ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ, 

ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ Ɏɚɐɑ (ɛɔɞɨɑɎɌɫ ɎɚɐɌ, ɎɚɐɌ ɐɗɫ ɖɟɛɌəɔɫ ɔ ɐɜ.). ɉɖɚɗɚ- 

ɏɔɣɑɝɖɔɑ əɚɜɘɌɞɔɎɧ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ ɐɗɫ ɓɌɥɔɞɧ Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ, 

ɝɚɡɜɌəɑəɔɫ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɫ ɔ ɚɍɑɝɛɑɣɑəɔɫ ɔɡ ɟɝɞɚɕɣɔɎɚɏɚ ɠɟəɖɢɔɚ- 

əɔɜɚɎɌəɔɫ. 

Ⱥɍɦɑɖɞɚɘ ɏɔɏɔɑəɔɣɑɝɖɚɏɚ əɚɜɘɔɜɚɎɌəɔɫ (Ɏ ɘɔɜɑ, ȱɎɜɚɛɑ, ɝɞɜɌ- 

əɌɡ Ƚȹȯ) ɫɎɗɫɑɞɝɫ ɎɚɐɌ, ɛɜɑɐəɌɓəɌɣɑəəɌɫ ɐɗɫ ɟɛɚɞɜɑɍɗɑəɔɫ ɗɪɐɨɘɔ, 

ɛɚɝɞɌɎɗɫɑɘɌɫ Ɏ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɑ ɝɔɝɞɑɘɧ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɔɝɞɚɣəɔɖɔ 

ɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ (ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ), 

ɔɝɞɚɣəɔɖɔ əɑɢɑəɞɜɌɗɔɓɚɎɌəəɚɏɚ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɎɚɐɌ ɐɗɫ ɖɟɛɌəɔɫ 

(ɛɗɫɒəɧɑ ɓɚəɧ). 

Ⱥɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɏɔɏɔɑəɔɣɑɝɖɔɡ əɚɜɘɌɞɔɎɚɎ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɐɚɎɚɗɨəɚ ɝɗɚɒəɟɪ ɓɌɐɌɣɟ, ɜɑɤɑəɔɑ ɖɚɞɚɜɚɕ ɞɜɑɍɟɑɞ ɚɍɚɍɥɑəɔɫ 

ɔ ɌəɌɗɔɓɌ ɍɚɗɨɤɚɏɚ ɚɍɦɑɘɌ ɔəɠɚɜɘɌɢɔɔ ɔ, ɣɌɝɞɚ, ɛɜɚɎɑɐɑəɔɫ ɩɖɝɛɑɜɔ- 

ɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ (ɔɝɛɧɞɌəɔɕ). 

ȸɑɞɚɐɚɗɚɏɔɫ ɏɔɏɔɑəɔɣɑɝɖɚɏɚ əɚɜɘɔɜɚɎɌəɔɫ ɍɌɓɔɜɟɑɞɝɫ əɌ ɐɎɟɡ ɛɚɐ- 

ɡɚɐɌɡ. ȻɑɜɎɧɕ ɔɓ əɔɡ ɚɝəɚɎɌə əɌ ɛɚɗɚɒɑəɔɔ, ɝɚɏɗɌɝəɚ ɖɚɞɚɜɚɘɟ ɐɗɫ 

ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ ɘɚɒɑɞ ɍɧɞɨ ɟɝɞɌəɚɎɗɑəɌ ɞɌɖɌɫ ɖɚəɢɑəɞɜɌɢɔɫ 

(ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ð ȻȰȶ) Ɏ ɝɜɑɐɑ, ɎɓɌɔɘɚɐɑɕɝɞɎɟɪ­ 

ɥɑɕ ɝ ɣɑɗɚɎɑɖɚɘ, ɛɜɔ ɖɚɞɚɜɚɕ əɑ ɠɔɖɝɔɜɟɪɞɝɫ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɔɓɘɑəɑ- 

əɔɫ Ɏ ɓɐɚɜɚɎɨɑ ɣɑɗɚɎɑɖɌ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ ɑɏɚ ɒɔɓəɔ. 

Ȯɞɚɜɚɕ ɍɌɓɔɜɟɑɞɝɫ əɌ ɚɢɑəɖɑ ɜɔɝɖɌ (Ɏɑɜɚɫɞəɚɝɞɨ əɌɝɞɟɛɗɑəɔɫ əɑ­ 

ɍɗɌɏɚɛɜɔɫɞəɚɏɚ ɔɝɡɚɐɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɛɚɞɜɑɍɗɑəɔɑɘ Ɏɚɐɧ, ɝɚɐɑɜɒɌɥɑɕ 

Ɏɜɑɐəɧɑ ɎɑɥɑɝɞɎɌ), ɔɝɡɚɐɫ ɔɓ ɐɚɛɟɝɞɔɘɚɏɚ ɓəɌɣɑəɔɫ ɖɚɞɚɜɚɏɚ ɟɝɞɌəɌɎ- 

ɗɔɎɌɪɞɝɫ ɐɚɛɟɝɞɔɘɧɑ ɓəɌɣɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɕ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ 

Ɏ Ɏɚɐɑ. ɉɞɔ ɛɚɐɡɚɐɧ əɑ ɔɝɖɗɪɣɌɪɞ, Ɍ ɎɓɌɔɘɚɐɚɛɚɗəɫɪɞ ɐɜɟɏ ɐɜɟɏɌ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɜɌɍɚɞɧ ɛɚ ɟɝɞɌəɚɎɗɑəɔɪ ȻȰȶ Ɏɜɑɐ- 

əɧɡ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ Ɏ Ɏɚɐɑ, Ɏ ɖɚɘɛɚəɑəɞɌɡ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɚɝəɚ­ 

ɎɧɎɌɪɞɝɫ əɌ ɛɜɔəɢɔɛɌɡ ɛɚɜɚɏɚɎɚɝɞɔ ɔ ɩɞɌɛəɚɝɞɔ. 

Ȼɜɔəɢɔɛ ɛɚɜɚɏɚɎɚɝɞɔ ɚɝəɚɎɌə əɌ ɟɣɑɞɑ ɞɚɏɚ, ɣɞɚ ɒɔɎɚɕ ɚɜɏɌəɔɓɘ 

ɐɚ ɚɛɜɑɐɑɗɑəəɧɡ ɛɜɑɐɑɗɚɎ ɝɛɚɝɚɍɑə ɛɜɔɝɛɚɝɌɍɗɔɎɌɞɨɝɫ ɖ ɎɚɓɐɑɕɝɞɎɔɪ 

Ɏɜɑɐəɧɡ ɠɌɖɞɚɜɚɎ. ȱɝɗɔ ɎɚɓɐɑɕɝɞɎɔɑ Ɏɜɑɐəɚɏɚ ɠɌɖɞɚɜɌ ɛɑɜɑɡɚɐɔɞ ɩɞɚɞ 

ɛɜɑɐɑɗ, Ɏ ɚɜɏɌəɔɓɘɑ ɛɜɚɔɝɡɚɐɔɞ ɝɜɧɎ ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɕ, ɜɌɓ- 

ɎɔɎɌɪɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ ɔ ɎɚɓəɔɖɌɑɞ ɍɚɗɑɓəɨ. 

ȽɚɏɗɌɝəɚ ɛɜɔəɢɔɛɟ ɩɞɌɛəɚɝɞɔ, ɜɌɍɚɞɌ ɛɚ əɚɜɘɔɜɚɎɌəɔɪ ɝɚɐɑɜɒɌ- 

əɔɫ ɚɛɌɝəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ Ɏ ɜɌɓɗɔɣəɧɡ ɝɜɑɐɌɡ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɚɛɜɑ­ 

ɐɑɗɑəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɔ ɎɖɗɪɣɌɑɞ ɌəɌɗɔɞɔɣɑɝɖɔɕ ɩɞɌɛ (ɚɢɑəɖɌ 

ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɔɡ ɝɎɚɕɝɞɎ), ɞɚɖɝɔɖɚɘɑɞɜɔɪ (ɚɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ ɞɚɖɝɔɣəɚɝɞɔ). Ⱦɚɖɝɔɖɚɘɑɞɜɔɫ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɎɖɗɪɣɌɑɞ ɛɜɚ­ 

Ɏɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ ɛɌɜɌɘɑɞɜɚɎ ɚɝɞɜɚɕ ɞɚɖɝɔɣəɚɝɞɔ 

(ɚɝɞɜɌɫ ɞɚɖɝɔɖɚɘɑɞɜɔɫ ɔɗɔ, ɛɜɚɥɑ, ɚɝɞɜɧɑ ɚɛɧɞɧ, Ɏ ɖɚɞɚɜɧɡ ɚɛɜɑɐɑ- 

ɗɫɪɞɝɫ ɝɜɑɐəɑɝɘɑɜɞɑɗɨəɧɑ ɐɚɓɧ ɔ ɖɚəɢɑəɞɜɌɢɔɔ, ð LD 50 ɔɗɔ CL50, ɛɜɑɐ- 

ɝɞɌɎɗɫɪɥɔɑ ɝɚɍɚɕ ɝɜɑɐəɔɑ ɐɚɓɧ (ɘɏ/ɖɏ) ɔɗɔ ɖɚəɢɑəɞɜɌɢɔɔ (ɘɏ/ɐɘ3) 

ɎɑɥɑɝɞɎɌ, ɎɧɓɧɎɌɪɥɔɑ ɏɔɍɑɗɨ ɛɚɗɚɎɔəɧ ɣɗɑəɚɎ ɔɝɛɧɞɟɑɘɚɕ ɏɜɟɛɛɧ. 
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ȰɌɗɑɑ ɝɗɑɐɟɪɞ ɛɚɐɚɝɞɜɧɕ ɩɖɝɛɑɜɔɘɑəɞ ɔ ɡɜɚəɔɣɑɝɖɔɕ ɝɌəɔɞɌɜəɚ-ɞɚɖ- 

ɝɔɖɚɗɚɏɔɣɑɝɖɔɕ ɩɖɝɛɑɜɔɘɑəɞ. Ȯɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɫɞɝɫ əɌ ɗɌɍɚɜɌ- 

ɞɚɜəɧɡ ɒɔɎɚɞəɧɡ. 

Ȼɚɐɚɝɞɜɧɕ ɩɖɝɛɑɜɔɘɑəɞ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ əɌɗɔɣɔɑ ɖɟɘɟɗɫɞɔɎəɧɡ 

ɝɎɚɕɝɞɎ ɟ ɔɝɝɗɑɐɟɑɘɚɏɚ ɎɑɥɑɝɞɎɌ ɔ əɌɔɍɚɗɑɑ ɟɫɓɎɔɘɧɑ ɝɔɝɞɑɘɧ ɚɜɏɌəɔɓ­ 

ɘɌ, ɚɍɦɑɖɞɔɎəɚ ɛɚɐɚɕɞɔ ɖ ɛɚɝɞɌəɚɎɖɑ ɚɝəɚɎəɚɏɚ ɩɞɌɛɌ ɞɚɖɝɔɖɚɘɑɞɜɔɔ, 

ɝɎɫɓɌəəɚɏɚ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɛɌɜɌɘɑɞɜɚɎ ɞɚɖɝɔɣəɚɏɚ ɐɑɕɝɞɎɔɫ Ɏ ɟɝɗɚɎɔɫɡ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɩɖɝɛɑɜɔɘɑəɞɌ. Ȯ ɛɚɐɚɝɞɜɚɘ ɩɖɝɛɑɜɔɘɑəɞɑ ɔɝɛɧɞɧɎɌɑɞɝɫ 

ɍɚɗɨɤɚɕ əɌɍɚɜ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɡ ɞɑɝɞɚɎ, ɚɢɑəɔɎɌɪɥɔɡ ɎɚɓɐɑɕɝɞɎɔɑ ɡɔ­ 

ɘɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ əɌ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɟɪ ɝɔɝɞɑɘɟ, əɑɜɎəɟɪ ɝɔɝɞɑɘɟ, 

ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɕ ɞɜɌɖɞ, Ɏɧɐɑɗɔɞɑɗɨəɟɪ ɝɔɝɞɑɘɟ ɔ ɔəɧɑ ɠɟəɖɢɔɔ 

ɔ ɝɔɝɞɑɘɧ ɚɜɏɌəɔɓɘɌ. 

ȻɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɎɑɥɑɝɞɎɌ, ɚɍɗɌɐɌɪɥɑɏɚ ɎɧɜɌ- 

ɒɑəəɧɘ ɞɚɖɝɔɣɑɝɖɔɘ ɐɑɕɝɞɎɔɑɘ, ɛɚ ɖɚɞɚɜɚɘɟ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɓəɌɣɑəɔɑ 

ȻȰȶ, ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɡɜɚəɔɣɑɝɖɚɘ ɩɖɝɛɑɜɔɘɑəɞɑ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

əɌɔɘɑəɨɤɟɪ ɖɚəɢɑəɞɜɌɢɔɪ, ɎɧɓɧɎɌɪɥɟɪ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

Ɏ ɚɜɏɌəɔɓɘɑ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɒɔɎɚɞəɚɏɚ. 

ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚ ɚɍɚɝəɚɎɌəəɧɑ ɏɔɏɔɑəɔɣɑɝɖɔɑ əɚɜɘɌɞɔɎɧ Ɏ ɟɝɞɌ- 

əɚɎɗɑəəɚɘ ɛɚɜɫɐɖɑ ɟɞɎɑɜɒɐɌɪɞɝɫ ɝɛɑɢɔɌɗɨəɚ ɟɛɚɗəɚɘɚɣɑəəɧɘɔ ɏɚ­ 

ɝɟɐɌɜɝɞɎɑəəɧɘɔ ɚɜɏɌəɌɘɔ Ɏ ɚɍɗɌɝɞɔ ɚɡɜɌəɧ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɝɌəɔ- 

ɞɌɜəɚ-ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɐɓɚɜɌ ɔ ɎɎɚɐɫɞɝɫ Ɏ ɐɑɕɝɞɎɔɑ. 

ȽɟɥɑɝɞɎɟɪɥɔɑ ɛɜɚɢɑɐɟɜɧ ɔ ɘɑɞɚɐɔɖɔ ɚɍɚɝəɚɎɌəɔɫ əɚɜɘɌɞɔɎɚɎ 

ȻȰȶ, ɖɌɖ ɛɜɌɎɔɗɚ, ɜɑɐɖɚ ɟɣɔɞɧɎɌɪɞ ɖɚɘɍɔəɔɜɚɎɌəəɚɑ ɐɑɕɝɞɎɔɑ əɑ- 

ɝɖɚɗɨɖɔɡ ɎɑɥɑɝɞɎ, Ɍ ɞɌɖɒɑ ɩɠɠɑɖɞɧ ɖɚɘɛɗɑɖɝəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ, ɛɜɔ ɖɚ- 

ɞɚɜɚɘ Ɏɜɑɐəɧɑ ɎɑɥɑɝɞɎɌ ɛɚɝɞɟɛɌɪɞ Ɏ ɚɜɏɌəɔɓɘ ɝ Ɏɚɐɚɕ, ɣɑɜɑɓ ɖɚɒəɧɑ 

ɛɚɖɜɚɎɧ ɔ ɐɜ. 

Ȼɑɜɑɣɔɝɗɑəəɧɡ əɑɐɚɝɞɌɞɖɚɎ Ɏ ɚɛɜɑɐɑɗɑəəɚɕ ɝɞɑɛɑəɔ ɗɔɤɑəɌ ɛɜɚɢɑ­ 

ɐɟɜɌ ɚɛɜɑɐɑɗɑəɔɫ ɏɔɏɔɑəɔɣɑɝɖɔɡ əɚɜɘɌɞɔɎɚɎ əɌ ɚɝəɚɎɑ ɚɢɑəɖɔ ɜɔɝɖɌ. Ȯ 

ɚɝəɚɎɟ ʚʪʦʨʦʛʦ ʧʦʜʭʦʜʘ ɛɚɗɚɒɑəɌ ɚɢɑəɖɌ ɜɔɝɖɌ ɐɗɫ ɣɑɗɚɎɑɖɌ (ɔəɐɔɎɔɐɟ­ 

Ɍɗɨəɚɏɚ ɜɔɝɖɌ), ɚɛɜɑɐɑɗɑəɔɑ ɩɖɝɛɚɓɔɢɔɔ, ɔɗɔ ɝɜɑɐəɑɝɟɞɚɣəɚɕ ɐɚɓɧ (ɖɚɗɔ­ 

ɣɑɝɞɎɌ ɚɛɌɝəɚɏɚ ɎɑɥɑɝɞɎɌ, ɛɚɝɞɟɛɔɎɤɑɏɚ Ɏ ɚɜɏɌəɔɓɘ ɓɌ ɚɛɜɑɐɑɗɑəəɧɕ ɛɑ­ 

ɜɔɚɐ Ɏɜɑɘɑəɔ, ɘɏ/(ɖɏɝɟɞ)) ɔ ɚɢɑəɖɌ Ɏɑɜɚɫɞəɚɝɞɔ ɗɑɞɌɗɨəɚɏɚ ɔɝɡɚɐɌ ɔɗɔ 

ɍɚɗɑɓəɔ, ɖɚɞɚɜɌɫ ɓɌɎɔɝɔɞ, ɛɚɘɔɘɚ ɩɖɝɛɚɓɔɢɔɔ, ɚɞ ɝɎɚɕɝɞɎ ɚɛɌɝəɚɏɚ Ɏɑɥɑ­ 

ɝɞɎɌ. ɉɞɚɞ ɛɚɐɡɚɐ əɌɔɍɚɗɑɑ ɜɌɓɎɔɞ ɔ ɐɌɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɛɜɌɖɞɔɖɑ əɚɜɘɔ­ 

ɜɚɎɌəɔɫ ɝɚɐɑɜɒɌəɔɫ ɚɛɌɝəɧɡ ɎɑɥɑɝɞɎ Ɏ ɜɌɓɗɔɣəɧɡ ɝɜɑɐɌɡ Ɏ ȽɄȬ. ȬɖɞɔɎəɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɚə ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɚɛɌɝəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ ɔ 

Ɏ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ, ɔ Ɏ ɜɫɐɑ ɝɞɜɌə Ƚȹȯ (ɝɞɜɌəɧ ɍɧɎɤɑɏɚ ȽɚɎɑɞɝɖɚɏɚ ȽɚɪɓɌ ð 

ȽȽȽȼ). ȹɚɜɘɌɞɔɎɧ ɘɌɖɝɔɘɌɗɨəɧɡ ɝɜɑɐəɑɏɚɐɚɎɧɡ ɖɚəɢɑəɞɜɌɢɔɕ ɓɌɏɜɫɓ- 

əɫɪɥɔɡ ɎɑɥɑɝɞɎ ɐɗɫ Ɏɚɐəɧɡ ɚɍɦɑɖɞɚɎ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ 

ȮȼȰ, ɞɌɖɒɑ ɟɝɞɌəɌɎɗɔɎɌɪɞɝɫ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɛɚ ɚɢɑəɖɑ ɜɔɝɖɌ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɜɑɐəɑɝɟɞɚɣəɚɕ ɐɚɓɧ əɑɚɍɡɚɐɔɘɚ ɚɢɑəɔɞɨ ɖɚəɢɑəɞ- 

ɜɌɢɔɪ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɝɜɑɐɑ, ɖɚəɞɌɖɞɔɜɟɪ­ 

ɥɑɕ ɝ ɣɑɗɚɎɑɖɚɘ. ȾɌɖɌɫ ɚɢɑəɖɌ ɘɚɒɑɞ ɍɧɞɨ ɎɧɛɚɗəɑəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ (ɜɌɝɝɑɔɎɌəɔɫ, ɜɌɓɍɌɎɗɑəɔɫ, ɚɝɌɒɐɑəɔɫ, əɌɖɚɛ- 

ɗɑəɔɫ ɔ ɞ.ɐ.) ɔɗɔ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘɚəɔɞɚɜɔəɏɌ (ɐɗɫ ɜɑɌɗɨəɚɏɚ ð ɠɌɖɞɔ- 

ɣɑɝɖɚɏɚ ð ɓɌɏɜɫɓəɑəɔɫ). 

Ȯ ɚɍɥɑɘ ɝɗɟɣɌɑ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʜʦʟʘ I, ɘɏ/(ɖɏ  ɝɟɞ), ɘɚɒɑɞ ɍɧɞɨ ɜɌɝ- 

ɝɣɔɞɌəɌ ɔɓ ɝɚɚɞəɚɤɑəɔɫ 



196 ɻʣʘʚʘ 2 Å ʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
 

 

I = (C  CR  ED  EF) /  (BW  AT  365),  (2.1)  

ɏɐɑ C ð ɖɚəɢɑəɞɜɌɢɔɫ ɎɑɥɑɝɞɎɌ Ɏ ɝɜɑɐɑ; CR ð ɚɍɦɑɘ (ɖɚɗɔɣɑɝɞɎɚ) əɚɝɔɞɑ- 

ɗɫ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ (Ɏɚɓɐɟɡ, ɎɚɐɌ, ɛɔɥɌ ɔ ɐɜ.), ɛɚɝɞɟɛɌɪɥɑɏɚ Ɏ 

ɚɜɏɌəɔɓɘ (ɖɚəɞɌɖɞɔɜɟɪɥɑɏɚ) ɣɑɗɚɎɑɖɌ Ɏ ɞɑɣɑəɔɑ ɝɟɞɚɖ; ED ð ɛɜɚɐɚɗɒɔ- 

ɞɑɗɨəɚɝɞɨ ɎɚɓɐɑɕɝɞɎɔɫ, ɗɑɞ; EF ð ɣɌɝɞɚɞɌ ɎɚɓɐɑɕɝɞɎɔɫ, ɝɟɞ/ɏɚɐ; BW ð ɘɌɝ- 

ɝɌ ɞɑɗɌ ɣɑɗɚɎɑɖɌ; ɸʊ ð ɛɑɜɔɚɐ ɚɝɜɑɐəɑəɔɫ ɩɖɝɛɚɓɔɢɔɔ, ɗɑɞ; 365  ð ɣɔɝɗɚ 

ɐəɑɕ Ɏ ɏɚɐɟ. 

Ƚ ɟɣɑɞɚɘ ɚɝɚɍɑəəɚɝɞɑɕ əɚɝɔɞɑɗɫ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ ɔ ɛɜɚ­ 

ɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɖɚəɞɌɖɞɌ, ɟɖɌɓɌəəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɘɚɒɑɞ ɛɜɑɚɍɜɌɓɚɎɧ- 

ɎɌɞɨɝɫ. ȾɌɖ, ɛɜɔ ɚɢɑəɖɑ ɖɚɗɔɣɑɝɞɎɌ ɓɌɏɜɫɓəɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ, ɛɚɝɞɟɛɌɪ- 

ɥɑɏɚ Ɏ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ ɝ ɛɔɥɑɕ, ɟɣɔɞɧɎɌɑɞɝɫ ɚɝɚɍɑəəɚɝɞɨ Ɏɚɝɛɜɔɫɞɔɫ 

ɡɔɘɔɣɑɝɖɚɏɚ ɎɑɥɑɝɞɎɌ ɝ ɛɔɥɑɕ. Ȯ ɝɗɟɣɌɑ ɖɚɒəɚɏɚ ɖɚəɞɌɖɞɌ ɣɑɗɚɎɑɖɌ ɝ 

ɓɌɏɜɫɓəɑəəɚɕ Ɏɚɐɚɕ ɟɣɔɞɧɎɌɑɞɝɫ ɛɗɚɥɌɐɨ ɖɚəɞɌɖɞɔɜɟɪɥɑɕ ɖɚɒɔ ɔ ɑɑ 

ɛɜɚəɔɢɌɑɘɚɝɞɨ ɐɗɫ ɖɚəɖɜɑɞəɚɏɚ ɎɑɥɑɝɞɎɌ. ȽɜɑɐəɑɝɟɞɚɣəɌɫ ɐɚɓɌ ɚɛɜɑɐɑ- 

ɗɫɑɞɝɫ ɐɗɫ ɖɌɒɐɚɕ ɝɜɑɐɧ ɔ ɛɚ ɖɌɒɐɚɘɟ ɎɑɥɑɝɞɎɟ. 

Ȼɜɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ Ɏ ɜɌɝɣɑɞɌɡ ɓəɌɣɑəɔɫ I 

ɔɝɛɚɗɨɓɟɪɞ ɟɝɜɑɐəɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ: ɛɚɞɜɑɍɗɑəɔɑ Ɏɚɐɧ ð 2 ɐɘ3/ɝɟɞ, 

ɛɚɎɑɜɡəɚɝɞɨ ɖɚɒɔ, ɖɚəɞɌɖɞɔɜɟɪɥɌɫ ɝ Ɏɚɐɚɕ (ɛɜɔ ɖɟɛɌəɔɔ), ð 0,7ð1,9  ɘ2, 

ɝɜɑɐəɫɫ ɘɌɝɝɌ ɣɑɗɚɎɑɖɌ ð 70  ɖɏ, ɝɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ð 

70  ɗɑɞ ɔ ɞ.ɐ. 

ȹɌɔɍɚɗɨɤɟɪ ɝɗɚɒəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɛɚɔɝɖ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɓɌɖɚ- 

əɚɘɑɜəɚɝɞɑɕ, ɝɎɫɓɧɎɌɪɥɔɡ ɝɟɞɚɣəɟɪ ɐɚɓɟ ɝ Ɏɑɜɚɫɞəɚɝɞɨɪ ɟɥɑɜɍɌ ɓɐɚ- 

ɜɚɎɨɪ ɣɑɗɚɎɑɖɌ (ɓɌɎɔɝɔɘɚɝɞɨ òɐɚɓɌ ð ɩɠɠɑɖɞó). ȾɌɖɔɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ 

ɘɚɏɟɞ ɍɧɞɨ ɛɚɗɟɣɑəɧ Ɏ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɡ ɩɖɝɛɑɜɔɘɑəɞɌɡ əɌ ɏɜɟɛɛɌɡ 

ɒɔɎɚɞəɧɡ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɩɖɝɞɜɌɛɚɗɫɢɔɑɕ əɌ ɣɑɗɚɎɑɖɌ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɍɚɗɨɤɚɕ əɑɚɛɜɑɐɑɗɑəəɚɝɞɨɪ. ȳɌɎɔɝɔɘɚɝɞɨ òɐɚɓɌ ð ɩɠɠɑɖɞó, ɚɍɚɝəɚɎɌə- 

əɌɫ ɍɚɗɨɤɔɘ ɚɍɦɑɘɚɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɛɚ ɓɐɚɜɚɎɨɪ əɌɝɑɗɑəɔɫ, 

əɌɡɚɐɫɥɑɏɚɝɫ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ Ɏɜɑɐəɚɏɚ ɠɌɖɞɚɜɌ, ɍɚɗɑɑ əɌɐɑɒəɌ. Ⱥɐ- 

əɌɖɚ ɓɌɎɔɝɔɘɚɝɞɨ, əɌɕɐɑəəɌɫ ɐɗɫ ɚɐəɚɕ ɣɑɗɚɎɑɣɑɝɖɚɕ ɛɚɛɟɗɫɢɔɔ, əɑɚɍɫ­ 

ɓɌɞɑɗɨəɚ ɝɛɜɌɎɑɐɗɔɎɌ ɐɗɫ ɐɜɟɏɚɕ, ɛɚɐɎɑɜɏɌɪɥɑɕɝɫ ɎɚɓɐɑɕɝɞɎɔɪ ɔəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɠɌɖɞɚɜɚɎ. ȼɌɝɛɚɗɌɏɌɫ ɐɌəəɧɘɔ ɛɚ ɝɟɞɚɣəɚɕ 

ɐɚɓɑ ɔ ɓɌɎɔɝɔɘɚɝɞɨɪ òɐɚɓɌðɩɠɠɑɖɞó, ɘɚɒəɚ ɐɌɞɨ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ 

ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ. 

ȳɌɎɔɝɔɘɚɝɞɨ òɐɚɓɌðɩɠɠɑɖɞó ɛɜɔəɢɔɛɔɌɗɨəɚ ɜɌɓɗɔɣɌɑɞɝɫ ɐɗɫ ɖɌəɢɑ- 

ɜɚɏɑəəɧɡ ɔ əɑɖɌəɢɑɜɚɏɑəəɧɡ ɎɑɥɑɝɞɎ. Ȱɗɫ əɑɖɌəɢɑɜɚɏɑəəɧɡ ɞɚɖɝɔɣɑ- 

ɝɖɔɡ ɎɑɥɑɝɞɎ ɔɝɡɚɐɫɞ ɔɓ ɖɚəɢɑɛɢɔɔ ɛɚɜɚɏɚɎɚɝɞɔ ɐɑɕɝɞɎɔɫ ɔ ɛɜɔ ɚɢɑəɖɑ 

ɜɔɝɖɌ ɔɝɛɚɗɨɓɟɪɞ ɞɌɖ əɌɓɧɎɌɑɘɧɑ ʨʝʬʝʨʝʥʪʥʳʝ ʜʦʟʳ (RFD ð Reference  

Dose) ɔɗɔ ʨʝʬʝʨʝʥʪʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (RFC ð Reference  Concentration ), 

ɛɜɔ ɐɑɕɝɞɎɔɔ ɖɚɞɚɜɧɡ, ɖɌɖ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ, əɑ əɌɍɗɪɐɌɑɞɝɫ ɚɞɖɗɚəɑəɔɕ 

Ɏ ɝɚɝɞɚɫəɔɔ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɏɚ ɛɑɜɔɚɐɌ ɒɔɓəɔ. ȿɖɌɓɌə- 

əɧɑ ɐɚɓɧ ɚɛɜɑɐɑɗɫɪɞɝɫ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɘɌɜɤɜɟɞɚɎ ɛɚɝɞɟɛɗɑəɔɫ ɓɌɏɜɫɓ- 

əɫɪɥɔɡ ɎɑɥɑɝɞɎ ɔ ɛɑɜɔɚɐɚɎ ɐɑɕɝɞɎɔɫ. 

Ȯɑɗɔɣɔəɟ ɜɔɝɖɌ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɘɚɒəɚ ɚɢɑəɔɞɨ ʧʦʢʘʟʘʪʝʣʝʤ Rnk, ɖɚ- 

ɞɚɜɧɕ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑə ɛɚ ɝɗɑɐɟɪɥɑɘɟ ɎɧɜɌɒɑəɔɪ: 

Rnk = I /  RFD. (2.2)  

ȺɐəɌɖɚ ɞɌɖɟɪ ɚɢɑəɖɟ ɜɔɝɖɌ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɞɚɗɨɖɚ ɖɌɖ Ɏɑ­ 

ɜɚɫɞəɚɝɞəɟɪ. Ȼɚɗɟɣɑəəɧɕ ɛɚɖɌɓɌɞɑɗɨ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕ ɜɔɝɖ, ɐɌɑɞ 
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ɗɔɤɨ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚɍ ɚɛɌɝəɚɝɞɔ ɛɚɎɧɤɑəɔɫ ɝɜɑɐəɑɏɚ ɟɜɚɎəɫ ɓɌɍɚɗɑ- 

ɎɌɑɘɚɝɞɔ. 

Ȼɜɔ ɚɢɑəɖɑ ɓɌɎɔɝɔɘɚɝɞɔ òɐɚɓɌ ð ɩɠɠɑɖɞó ɐɗɫ ɖɌəɢɑɜɚɏɑəɚɎ, ɖɚɞɚɜɧɑ 

ɚɞəɚɝɫɞɝɫ ɖ ɎɑɥɑɝɞɎɌɘ ɝ ɍɑɝɛɚɜɚɏɚɎɧɘ ɐɑɕɝɞɎɔɑɘ, ɔɝɡɚɐɫɞ ɔɓ ɞɚɏɚ, ɣɞɚ 

ɗɪɍɚɕ ɐɚɓɑ ɩɞɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɝɜɑɐɑ, ɖɚəɞɌɖɞɔɜɟɪɥɑɕ ɝ ɣɑɗɚɎɑɖɚɘ, ɝɚɚɞ- 

ɎɑɞɝɞɎɟɑɞ ɚɛɜɑɐɑɗɑəəɧɕ ɟɜɚɎɑəɨ ɚɛɌɝəɚɝɞɔ (ɜɔɝɖɌ). ȺɝəɚɎəɧɘ ɛɌɜɌɘɑɞ- 

ɜɚɘ ɐɗɫ ɜɌɝɣɑɞɌ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɐɑɕɝɞɎɔɑɘ ɖɌə- 

ɢɑɜɚɏɑəəɧɡ ɠɌɖɞɚɜɚɎ, ɫɎɗɫɑɞɝɫ ɞɌɖ əɌɓɧɎɌɑɘɧɕ ʬʘʢʪʦʨ ʥʘʢʣʦʥʘ (Slope  

Fact or  ð SF), ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɚɩɠɠɔɢɔɑəɞ ɛɜɚɛɚɜɢɔɚəɌɗɨ­ 

əɚɝɞɔ ɘɑɒɐɟ ɝɜɑɐəɑɝɟɞɚɣəɚɕ ɐɚɓɚɕ ɔ Ɏɑɜɚɫɞəɚɝɞɨɪ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌ- 

ɍɚɗɑɎɌəɔɫ ɟ ɣɑɗɚɎɑɖɌ. SF ɎɧɜɌɒɌɑɞɝɫ Ɏ [ɘɏ/(ɖɏ  ɝɟɞ)]ð1 ɔ ɫɎɗɫɑɞɝɫ ɘɑɜɚɕ 

ɜɔɝɖɌ, ɎɚɓəɔɖɌɪɥɑɏɚ əɌ ɑɐɔəɔɢɟ ɝɜɑɐəɑɝɟɞɚɣəɚɕ ɐɚɓɧ ɖɌəɢɑɜɚɏɑəɌ. 

SF ɜɌɓɗɔɣɌɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɌɜɤɜɟɞɚɎ ɛɚɝɞɟɛɗɑəɔɫ ɎɑɥɑɝɞɎɌ. 

Ȱɗɫ ɜɌɝɣɑɞɌ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɗɔəɑɕəɌɫ ɔɗɔ ɩɖɝɛɚ- 

əɑəɢɔɌɗɨəɌɫ ɘɚɐɑɗɨ, ɚɛɔɝɧɎɌɪɥɌɫ ɓɌɎɔɝɔɘɚɝɞɨ òɐɚɓɌ ð ɩɠɠɑɖɞó. 

Ȼɜɔ ɚɞəɚɝɔɞɑɗɨəɚ ɘɌɗɧɡ ɝɜɑɐəɑɝɟɞɚɣəɧɡ ɐɚɓɌɡ ɔəɐɔɎɔɐɟɌɗɨəɧɕ 

ɜɔɝɖ ɖɌəɢɑɜɚɏɑəəɚɕ ɚɛɌɝəɚɝɞɔ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑə ɛɚ ɝɚɚɞəɚɤɑəɔɪ 

Ri = I  SF. (2.3)  

Ȱɗɫ Ɏɧɝɚɖɔɡ ɝɜɑɐəɑɝɟɞɚɣəɧɡ ɐɚɓ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɜɔɝɖ ɘɚɒɑɞ ɜɌɝ- 

ɝɣɔɞɧɎɌɞɨɝɫ ɛɚ ɩɖɝɛɚəɑəɢɔɌɗɨəɚɕ ɘɚɐɑɗɔ 

Ri  = 1 ð ʝ ð(I · SF). (2.4)  

ȻɚɖɌɓɌɞɑɗɔ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ ɜɌɝɝɣɔɞɧɎɌɪɞɝɫ ɐɗɫ Ɏɝɑɡ ɖɌə- 

ɢɑɜɚɏɑəəɧɡ ɎɑɥɑɝɞɎ ɔ ɘɌɜɤɜɟɞɚɎ ɛɚɝɞɟɛɗɑəɔɫ (ɖɚəɞɌɖɞɌ). ȽɟɘɘɌɜəɧɕ 

ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɜɔɝɖ ɎɚɓɐɑɕɝɞɎɔɫ ɖɌəɢɑɜɚɏɑəəɧɡ ɠɌɖɞɚɜɚɎ ɚɛɜɑɐɑɗɫ- 

ɑɞɝɫ ɖɌɖ ɝɟɘɘɌ ɛɚɖɌɓɌɞɑɗɑɕ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ ɛɚ Ɏɝɑɘ ɎɑɥɑɝɞɎɌɘ 

ɔ ɘɌɜɤɜɟɞɌɘ ɛɚɝɞɟɛɗɑəɔɫ. 

ȴəɐɔɎɔɐɟɌɗɨəɧɕ ɜɔɝɖ ɐɗɫ ɣɑɗɚɎɑɖɌ ɜɌɎɑə ɛɜɚɔɓɎɑɐɑəɔɪ ɠɌɖɞɚɜɌ 

ɖɌəɢɑɜɚɏɑəəɚɏɚ ɛɚɞɑəɢɔɌɗɌ əɌ ɩɖɝɛɚɓɔɢɔɪ. 

Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɩɖɝɛɚɓɔɢɔɔ ɔ ɚɢɑəɖɔ ɜɔɝɖɌ ɟɣɔɞɧɎɌɪɞɝɫ Ɏɝɑ Ɏɚɓ­ 

ɘɚɒəɧɑ ɛɟɞɔ ɛɚɝɞɟɛɗɑəɔɫ ɚɛɌɝəɚɏɚ (ɓɌɏɜɫɓəɫɪɥɑɏɚ) ɎɑɥɑɝɞɎɌ Ɏ ɚɜɏɌ- 

əɔɓɘ ɣɑɗɚɎɑɖɌ. Ȱɗɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɩɞɚ ɛɑɜɚɜɌɗɨəɚ, ɔəɏɌɗɫɢɔɫ (ɛɚɝɞɟ­ 

ɛɗɑəɔɑ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɔɝɛɌɜɫɪɥɔɡɝɫ ɔɓ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ), əɌɖɚɒəɚ 

(ɖɟɛɌəɔɑ, ɐɟɤ). Ȱɗɫ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ, ɖɚɞɚɜɧɕ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɔɝɞɚɣəɔɖɌ ɎɚɐɚɝəɌɍɒɑəɔɫ, ɐɗɫ ɐɚɍɧɣɔ ɜɧɍɧ ɔ ɐɜɟɏɔɡ ɏɔɐɜɚɍɔɚəɞɚɎ, 

Ɍ ɞɌɖɒɑ ɐɗɫ ɖɟɛɌəɔɫ ɟɣɔɞɧɎɌɑɞɝɫ ɛɚɝɞɟɛɗɑəɔɑ ɚɛɌɝəɚɏɚ ɎɑɥɑɝɞɎɌ ɝ Ɏɚ­ 

ɐɚɕ, ɜɧɍɚɕ, ɖɚɞɚɜɌɫ ɚɍɔɞɌɑɞ Ɏ Ɏɚɐɚɑɘɑ, ɐɜɟɏɔɘɔ ɏɔɐɜɚɍɔɚəɞɌɘɔ, ɖɚɞɚ- 

ɜɧɑ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ ɛɔɥɟ, Ɍ ɞɌɖɒɑ ɣɑɜɑɓ ɖɚɒɟ ɛɜɔ ɖɟɛɌəɔɔ. Ⱥɛɜɑɐɑɗɑəɔɑ 

Ɏɑɗɔɣɔə ɛɚɛɟɗɫɢɔɚəəɧɡ ɖɌəɢɑɜɚɏɑəəɧɡ ɜɔɝɖɚɎ (Pɖ), ɚɞɜɌɒɌɪɥɔɡ ɐɚ- 

ɛɚɗəɔɞɑɗɨəɚɑ (ɖ ɠɚəɚɎɚɘɟ) ɣɔɝɗɚ ɝɗɟɣɌɑɎ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌ­ 

ɓɚɎɌəɔɕ, ɝɛɚɝɚɍəɧɡ Ɏɚɓəɔɖəɟɞɨ əɌ ɛɜɚɞɫɒɑəɔɔ ɒɔɓəɔ ɎɝɗɑɐɝɞɎɔɑ Ɏɚɓ­ 

ɐɑɕɝɞɎɔɫ ɔɝɝɗɑɐɟɑɘɚɏɚ ɠɌɖɞɚɜɌ, ɛɜɚɎɚɐɔɞɝɫ ɛɚ ɠɚɜɘɟɗɑ 

Pɖ = Ri  P, (2.5)  

ɏɐɑ Ri   ð ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɖɌəɢɑɜɚɏɑəəɧɕ ɜɔɝɖ; P ð ɣɔɝɗɑəəɚɝɞɨ ɔɝɝɗɑ­ 

ɐɟɑɘɚɕ ɛɚɛɟɗɫɢɔɔ, ɣɑɗ. 

ȽɟɘɘɌɜəɧɕ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɜɔɝɖ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɗɫ Ɏɝɑɡ Ɏɚɓɘɚɒəɧɡ 

ɛɟɞɑɕ ɛɚɝɞɟɛɗɑəɔɫ ɔ ɐɗɫ Ɏɝɑɡ ɔɓɎɑɝɞəɧɡ ɖɌəɢɑɜɚɏɑəəɧɡ (ɛɚɞɑəɢɔɌɗɨ­ 
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əɚ ɖɌəɢɑɜɚɏɑəəɧɡ) ɎɑɥɑɝɞɎ, ɝɚɐɑɜɒɌɥɔɡɝɫ Ɏ ɝɜɑɐɑ, ɖɚəɞɌɖɞɔɜɟɪɥɑɕ ɝ 

ɣɑɗɚɎɑɖɚɘ. ȳɌɞɑɘ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɝɟɘɘɌɜəɌɫ ɎɑɗɔɣɔəɌ ɜɔɝɖɌ ɐɗɫ Ɏɝɑɡ 

ɖɌəɢɑɜɚɏɑəəɧɡ ɎɑɥɑɝɞɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ: 

Rs = × R1
i  + × R2

i + é + × Rj
i  + × Rm ,             (2.6)  

ɏɐɑ i=1én ð ɛɟɞɔ ɛɚɝɞɟɛɗɑəɔɫ ɖɌəɢɑɜɚɏɑəɚɎ Ɏ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ; 

j=1ém ð ɖɌəɢɑɜɚɏɑəəɧɑ ɎɑɥɑɝɞɎɌ. 

ȳɌɞɑɘ əɑɚɍɡɚɐɔɘɚ ɝɜɌɎəɔɞɨ ɛɚɗɟɣɑəəɚɑ ɓəɌɣɑəɔɑ ɝ ɟɜɚɎəɑɘ ɛɜɔ­ 

ɑɘɗɑɘɚɏɚ ɜɔɝɖɌ. ȶɌɖ ɛɜɌɎɔɗɚ, ɓəɌɣɑəɔɫ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɐɚɛɟɝɞɔɘɚɏɚ 

(ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɚɏɚ) ɜɔɝɖɌ əɌɡɚɐɫɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 10ð4ð10ð6. Ȱɗɫ ɚɢɑə­ 

ɖɔ ɟɜɚɎəɫ ɜɔɝɖɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɗɑɐɟɪɥɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ (ɞɌɍɗ. 2.2).  
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ʦʞʣʙʦʯʞʩʧʜʞʦʦʴʮ ʶʭʭʞʣʫʧʛ (HQ) 

 

͔͍̉ͪ͘·;͚͊ͤͦ ͍ ·͙͚ͫͦ͟ 10ς1 >10 

ˤ·͙͚ͫͦ͟ 10ς1ς10ς3 5ς10 

˿͔͙͚ͪ͒ͤ 10ς3ς10ς4 1ς5 

˹͙͙͚͘͟ 10ς4ς10ς6 0,1ς1,0 

˸͙͙ͤͣ͊͡Έͤ·͚ ͔͔͔ͣͤ 10ς6 ͔͔͔ͣͤ 0,1 

 

 

Ȼɜɔɘɑɜ ɜɌɝɣɑɞəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɜɔɝɖɌ ɓɐɚɜɚɎɨɪ ɣɑɗɚɎɑɖɌ, ɝɎɫɓɌə- 

əɚɏɚ ɝ ɛɚɞɜɑɍɗɑəɔɑɘ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, Ɍ ɞɌɖɒɑ ɓɌɐɌɣɔ ɐɗɫ ɝɌɘɚɝɞɚɫɞɑɗɨ­ 

əɚɏɚ ɜɑɤɑəɔɫ, ɛɜɔɎɑɐɑəɧ Ɏ ɛɜɔɗɚɒɑəɔɔ ɖ ɏɗɌɎɑ 2.  

ȴɝɛɚɗɨɓɟɫ Ɏɑɗɔɣɔəɟ ɐɚɛɟɝɞɔɘɚɏɚ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɜɔɝɖɌ (Ɏ ɜɌɓəɧɡ 

ɝɞɜɌəɌɡ ɚəɌ ɜɌɓəɌɫ, ɚɍɧɣəɚ ɩɞɚ əɑ ɍɚɗɑɑ 10ð6) ɔ ɚɢɑəɖɟ ɜɔɝɖɌ, Ɏɧɛɚɗəɑə­ 

əɟɪ ɐɗɫ ɖɌɖɚɏɚ­ɗɔɍɚ ɎɑɥɑɝɞɎɌ, ɘɚɒəɚ ɜɌɝɝɣɔɞɌɞɨ ɖɚəɢɑəɞɜɌɢɔɪ ɓɌɏɜɫɓ- 

əɫɪɥɑɏɚ ɎɑɥɑɝɞɎɌ ɐɗɫ Ɏɚɐɧ Ɏɚɐəɚɏɚ ɚɍɦɑɖɞɌ, ɛɜɔ ɖɚɞɚɜɚɕ əɑ ɛɜɑɎɧɤɌɑɞ­ 

ɝɫ ɐɚɛɟɝɞɔɘɧɕ ɜɔɝɖ ɐɗɫ ɣɑɗɚɎɑɖɌ. Ƀɔɝɗɑəəɚɑ ɓəɌɣɑəɔɑ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ 

ɜɔɝɖɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɞəɚɤɑəɔɑ ɣɔɝɗɌ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ (ɍɚɗɑɓəɔ) 

ɖ ɣɔɝɗɟ ɛɚɐɎɑɜɒɑəəɧɡ əɑɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ (ɜɔɝɖɟɪɥɔɡ) ɓɌ 

ɏɚɐ. ȴəɐɔɎɔɐɟɌɗɨəɧɕ ɜɔɝɖ 10ð6 ɚɓəɌɣɌɑɞ, ɣɞɚ ɚɐɔə ɣɑɗɚɎɑɖ ɔɓ ɘɔɗɗɔɚəɌ 

Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ ɘɚɒɑɞ ɓɌɍɚɗɑɞɨ (ɟɘɑɜɑɞɨ) ɚɞ ɐɑɕɝɞɎɔɫ əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ 

ɠɌɖɞɚɜɌ (əɌɛɜɔɘɑɜ, ɚɞ ɓɌɏɜɫɓəɑəɔɫ Ɏɚɐɧ). 

ȴəɠɚɜɘɌɢɔɪ ɛɚ ɟɖɌɓɌəəɧɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɔɝɛɚɗɨɓɟɑɘɧɘ ɐɗɫ ɚɢɑə- 

ɖɔ ɜɔɝɖɌ, ɘɚɒəɚ əɌɕɞɔ, əɌɛɜɔɘɑɜ, Ɏ ɔəɞɑɏɜɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɚəəɚɕ 

ɝɔɝɞɑɘɑ ɛɚ ɜɔɝɖɟ EPA (Integrated  Risk  Inf ormation  System  ð IRIS) əɌ ɝɌɕɞɑ 

www .epa.gov/ iris . 
 

 
ʃʠʪʝʨʘʪʫʨʘ ʢ ʨʘʟʜʝʣʫ 2.2.3.1 
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2.2 Å ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ) ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 199 
 

 

EPA, 2014.  Integrated  Risk  Inf ormation  System  ð IRIS.  US Enivironmental  Protection  
Agency. www.epa.gov/iris  
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dwq/gdwq3re v/ru/  

ȸɔəɓɐɜɌɎ ȼɀ, 2004.  ȼɟɖɚɎɚɐɝɞɎɚ ɛɚ ɚɢɑəɖɑ ɜɔɝɖɌ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ ɛɜɔ 
ɎɚɓɐɑɕɝɞɎɔɔ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɓɌɏɜɫɓəɫɪɥɔɡ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ (Hu ­ 
man  Health  Risk  Assessment  from  Environmental  Chemicals ). P 2.1.10 .1920 ­04 . 
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2.2.3.2. ɻʠʛʠʝʥʠʯʝʩʢʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʪʴʝʚʦʡ ʚʦʜ  r

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ȹɌɟɣəɚɑ ɚɍɚɝəɚɎɌəɔɑ 

ɏɔɏɔɑəɔɣɑɝɖɔɡ ɞɜɑɍɚɎɌəɔɕ ɔ əɚɜɘɌɞɔɎɚɎ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɫɎ- 

ɗɫɑɞɝɫ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɜɌɓɜɌɍɚɞɖɔ ɔ ɟɞɎɑɜɒɐɑəɔɫ ɚɠɔɢɔɌɗɨəɧɡ əɚɜɘɌ- 

ɞɔɎəɧɡ ɐɚɖɟɘɑəɞɚɎ (ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɝɞɌəɐɌɜɞɚɎ, ɝɌəɔɞɌɜəɧɡ ɛɜɌɎɔɗ ɔ 

əɚɜɘ), Ɏəɑɐɜɑəɔɑ ɖɚɞɚɜɧɡ Ɏ ɛɜɌɖɞɔɖɟ ɎɚɐɚɝəɌɍɒɑəɔɫ əɌɝɑɗɑəɔɫ ɫɎɗɫɑɞɝɫ 

ɚɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ. ȽɞɌəɐɌɜɞɔɓɌɢɔɫ 

ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɔɘɑɑɞ ɏɗɟɍɚɖɔɑ ɔɝɞɚɜɔɣɑɝɖɔɑ ɖɚɜəɔ. ȺɝəɚɎɌəɔɫ 

ɐɗɫ ɛɜɔɓəɌəɔɫ Ɏɚɐɧ ɍɑɓɚɛɌɝəɚɕ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ ɔɓɘɑəɫɗɔɝɨ ɝ 

əɌɖɚɛɗɑəɔɑɘ ɓəɌəɔɕ Ɏ ɝɠɑɜɑ ɘɑɐɔɢɔəɧ ɔ ɍɔɚɗɚɏɔɔ. ȹɌ ɛɜɚɞɫɒɑəɔɔ ɝɞɚ­ 

ɗɑɞɔɕ ɍɧɗ ɛɜɚɕɐɑə ɝɗɚɒəɧɕ ɛɟɞɨ ɚɞ ɛɜɚɝɞɚɕ ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɚɕ ɚɢɑə- 

ɖɔ ɛɚ Ɏəɑɤəɔɘ ɛɜɔɓəɌɖɌɘ ɐɚ ɜɌɓɜɌɍɚɞɖɔ ɝɚɎɜɑɘɑəəɧɡ ɏɔɏɔɑəɔɣɑɝɖɔɡ 

ɛɜɔəɢɔɛɚɎ əɚɜɘɔɜɚɎɌəɔɫ ɔ ɝɞɌəɐɌɜɞɚɎ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ. 

ȯɔɏɔɑəɔɣɑɝɖɔɑ əɚɜɘɌɞɔɎɧ ɐɗɫ Ɏɚɐɧ, ɛɜɔəɫɞɧɑ Ɏ ɜɌɓəɧɡ ɝɞɜɌəɌɡ, 

ɘɚɏɟɞ ɚɞɗɔɣɌɞɨɝɫ, ɣɞɚ ɝɎɫɓɌəɚ ɖɌɖ ɝ ɟɜɚɎəɑɘ ɜɌɓɎɔɞɔɫ ɏɔɏɔɑəɧ ɔ ɩɛɔɐɑ- 

ɘɔɚɗɚɏɔɔ, ɞɌɖ ɔ ɝ ɩɖɚəɚɘɔɣɑɝɖɔɘɔ, əɌɢɔɚəɌɗɨəɧɘɔ ɔ ɐɜɟɏɔɘɔ ɠɌɖɞɚ­ 

ɜɌɘɔ. ȯɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ ɚɍɫɓɌəɧ ɛɜɚɎɚɐɔɞɨ ɘɚəɔɞɚɜɔəɏ ɖɌɣɑɝɞɎɌ 

ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɛɚɝɞɌɎɗɫɑɘɚɕ ɔɡ ɒɔɞɑɗɫɘ, Ɍ ɞɌɖɒɑ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ 

Ɏ ɛɔɥɑɎɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɛɚ 48  ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘ ɔ ɡɔɘɔɣɑɝɖɔɘ 

ɛɌɜɌɘɑɞɜɌɘ, ɟɖɌɓɌəəɧɘ Ɏ ȰɔɜɑɖɞɔɎɑ 98/83/ EC. ȶɚəɞɜɚɗɨ ɖɌɣɑɝɞɎɌ ɛɔ- 

ɞɨɑɎɚɕ Ɏɚɐɧ ɛɜɚɎɚɐɔɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɟ ɛɚɞɜɑɍɔɞɑɗɫ. ȹɑ ɫɎɗɫɑɞɝɫ 

ɚɍɦɑɖɞɚɘ ɏɔɏɔɑəɔɣɑɝɖɚɏɚ əɚɜɘɔɜɚɎɌəɔɫ Ɏ ȱȽ ɎɚɐɌ, ɛɜɑɐəɌɓəɌɣɑəəɌɫ 

ɐɗɫ ɟɛɚɞɜɑɍɗɑəɔɫ ɗɪɐɨɘɔ ɔɓ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɔɝɞɚɣəɔɖɌ ɛɜɚɔɓɎɚɐɔ­ 

ɞɑɗɨəɚɝɞɨɪ ɘɑəɑɑ 10 ɘ3 Ɏ ɐɑəɨ, ɔɗɔ ɚɍɝɗɟɒɔɎɌɪɥɑɏɚ ɘɑəɑɑ 50  ɣɑɗɚɎɑɖ, 

ɑɝɗɔ ɩɞɌ ɎɚɐɌ əɑ ɛɚɛɌɐɌɑɞ Ɏ ɖɚɘɘɑɜɣɑɝɖɟɪ ɔɗɔ ɚɍɥɑɝɞɎɑəəɟɪ ɝɑɞɨ. 

ȻɔɞɨɑɎɌɫ ɎɚɐɌ ɐɚɗɒəɌ ɚɞɎɑɣɌɞɨ ɞɜɑɍɚɎɌəɔɫɘ 4 ɏɜɟɛɛ ɖɜɔɞɑɜɔɑɎ 

ɍɑɓɚɛɌɝəɚɝɞɔ: ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɑ, ɡɔɘɔɣɑɝɖɔɑ, ɔəɐɔɖɌɞɚɜəɧɑ ɔ ɜɌ- 

ɐɔɌɢɔɚəəɧɑ. Ȱɗɫ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɣɑɗɚɎɑɖɚɘ əɌ ɜɌɓɗɔɣəɧɑ əɟɒɐɧ, 

ɛɚɘɔɘɚ ɚɢɑəɖɔ ɞɚɖɝɔɣəɚɝɞɔ ɛɜɚɎɚɐɔɞɝɫ ɚɢɑəɖɌ Ɏɗɔɫəɔɫ ɎɑɥɑɝɞɎɌ əɌ 

ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ Ɏɚɐɧ. ȶɜɔɞɑɜɔɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɔɞɨɑɎɚɕ 

Ɏɚɐɧ Ɏ ɜɌɓɗɔɣəɧɡ ɝɞɜɌəɌɡ ɛɜɔəɢɔɛɔɌɗɨəɚ əɑ ɚɞɗɔɣɌɪɞɝɫ. Ⱥɞɗɔɣɔɫ ɖɌ- 

ɝɌɪɞɝɫ ɛɑɜɑɣəɫ əɚɜɘɔɜɟɑɘɧɡ ɎɑɥɑɝɞɎ ɔ ɛɚɐɡɚɐɚɎ ɖ ɔɡ ɚɍɑɝɛɑɣɑəɔɪ. 

Ȯ ɞɌɍɗ. 2.3  ɛɜɔɎɑɐɑə ɛɜɔɘɑɜ əɚɜɘɌɞɔɎɚɎ ɖɌɣɑɝɞɎɌ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɛɜɔ- 

əɫɞɧɡ Ɏ ɜɌɓɗɔɣəɧɡ ɝɞɜɌəɌɡ. 

Ȯ ɚɝəɚɎɟ ɑɎɜɚɛɑɕɝɖɔɡ ɝɞɌəɐɌɜɞɚɎ ɛɚɗɚɒɑəɧ ɖɜɔɞɑɜɔɔ ɔ ɝɞɌəɐɌɜɞɧ 

ȮȺȳ ɐɗɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ. ȯɚɝɟɐɌɜɝɞɎɌ ð ɣɗɑəɧ ȱȽ ɐɚɗɒəɧ ɟɝɞɌəɌɎɗɔɎɌɞɨ 

ɝɞɌəɐɌɜɞɧ əɑ əɔɒɑ ɞɑɡ, ɣɞɚ ɟɝɞɌəɚɎɗɑəɧ ȰɔɜɑɖɞɔɎɚɕ 98/83. Ⱥəɔ ɘɚ­ 

ɏɟɞ ɎɖɗɪɣɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ 

http://www.epa.gov/iris
http://www.who.int/water_sanitation_health/



