
 



 

 
 
 

2 ʥʘʫʢʘ: ʩʪʘʥ, ʪʘ è 

 



 3  
 
 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè 

 
ʤʦʣʦʜʽʞʥʘ ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

çʅɽɿɸʃɽɾʅɸ ɸʉʆʎɯɸʎɯʗ ʄʆʃʆɼɯè 

 

ʩʪʫʜʝʥʪʩʢɹʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʫʣɹʪʝʪʫ 

çʂʆʄɯʊɽʊ ɼʆʉʃɯɼɾɽʅʅʗ ɯʉʊʆʈɯɰ ʊɸ ʉʋʏɸʉʅʆʉʊɯè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 
 
 

 

XXʍɯɯI ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ 
ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
 
 
 
 

30 ï 31 ʛʨʫʜʥʷ 2016 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ï 2016 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɺʓʉʐɽɽ ʋʏɽɹʅʆɽ ɿɸɺɽɼɽʅʀɽ 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè 

 
ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʅɽɿɸɺʀʉʀʄɸʗ ɸʉʉʆʎʀɸʎʀʗ ʄʆʃʆɼɽɾʀè 

 

ʩʪʫʜʝʥʯʝʩʢʦʝ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

çʂʆʄʀʊɽʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʉʊʆʈʀʀ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʀè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈʀɸʃʓ 
 
 

 

XXʍɯɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ 
ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 

 

 
 
 
 
 
 

30 ï 31 ʜʝʢʘʙʨʷ 2016 ʛ. 
 
 
 
 
 
 
 

 

ʉɹʆʈʅʀʂ ʅɸʋʏʅʓʍ ʈɸɹʆʊ 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ï 2016 
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ʄʘʪʝʨʽʘʣʠ XXʍɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ 
ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè // ɿʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2016 ʨ. ï 213 ʩ. 
 

ʄʘʪʝʨʠʘʣʳ XXʍɯɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè // 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ, 2016 ʛ. ï 213 ʩ. 

 
 
 

ɻʆʃʆɺʅʀʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 
ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʾʥʠ,  

ʨʝʢʪʦʨ ɼɺʅɿ çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè. 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ: 
ɺ.ʇ. ʂʦʮʫʨ, 
ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʅɸʇʅ ʋʢʨʘʠʥʳ, ʨʝʢʪʦʨ ɻɺʋɿ 
çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè. 

 
 
 
 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʊ.ʄ. ɹʦʛʦʣʽʙ ï ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ.,ʧʨʦʬʝʩʦʨ; 
ʅ.ɺ. ɯʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ.,ʧʨʦʬʝʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʽʜʘ ï ʢ.ʙʽʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʽʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʽʢ ï ʢ.ʽ.ʥ.; 

 
 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: 
ʉ.ʄ. ʈʠʢ ï ʢ.ʬ.ʥ.,ʜʦʮʝʥʪ; 
ʊ.ʄ. ɹʦʛʦʣʠʙ ï ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ; 
ɻ.ʃ. ʊʦʢʤʘʥʴ ï ʜ.ʧ.ʥ.,ʧʨʦʬʝʩʩʦʨ; 
ʅ.ɺ. ʀʛʥʘʪʝʥʢʦ ï ʢ.ʧ.ʥ.,ʧʨʦʬʝʩʩʦʨ; 
ɺ.ɺ. ʂʫʡʙʠʜʘ ï ʢ.ʙʠʦʣ.ʥ., ʜʦʮʝʥʪ; 
ɺ.ɸ. ɺʠʥʩ ï ʢ.ʧʩʠʭ.ʥ.; 
ʖ.ɺ. ɹʦʙʨʦʚʥʠʢ ï ʢ.ʠ.ʥ.; 
 

 
 
 

ʏʣʝʥʠ ʦʨʛʢʦʤʪ̔ʝʪʫ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ: 
ɯ.ɺ. ʊʠʭʘ, 
ɸ.ʇ. ʂʦʨʦʣɹ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ: 
ʀ.ɺ. ʊʳʭʘ, 
ɸ.ʇ. ʂʦʨʦʣʴ, 
ʖ.ʉ. ʊʘʙʘʯʦʢ. 

 
 
 

ʋʧʦʨ̫ ʜʥʠʢʠ ʟʙʽʨʥʠʢʘ: 
ɯ.ɺ. ʊʠʭʘ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
 
ʉʦʩʪʘʚʠʪʝʣʠ ʩʙʦʨʥʠʢʘ: 
ʀ.ɺ. ʊʳʭʘ, 
ɸ.ʄ. ɺʦʚʢʦʜʘʚ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
 
ɸʣʤʘʛʫʣʴ ɸʫʝʣʴʙʝʢʦʚʘ, ɼʘʤʝʪʢʝʥ ʂʳʟʜʘʨʦʚʘ, ʈʦʟʘ ʄʫʩʠʥʘ, ʉʘʙʠʪ ʐʦʨʠʥ, ʊʦʣʛʘʥʘʡ ʂʘʨʠʤʪʘʝʚʘ  

(ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 
 

ʂᴆʂɹɸʉ ɾױʇɸʈɻתʃɼɯר ʊפױʓʄʓʅʓר ᴆʉʋ ɹʀʆʃʆɻʀʗʉʓ ʄɽʅ ʄʆʈʌʆʃʆɻʀʗʉʓ 
 
ʂᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʪץײʳʤʳ ʽʨʽ, ײʟʳʥʜʳסʳ 2,5-3,0 ʩʤ ʜʝʡʽʥ ʞᴅʥʝ ʝʥʽ 4-6 ʤʤ ʜʝʡʽʥ. 1000 ʜʘʥʘʩʳʥʳש 

ʩʘʣʤʘסʳ 12 - 21 ʛ ʜʝʡʽʥ ʙʦʣʘʜʳ [1, ʩ. 473]. ɻװʣʰʦסʳʨʳʥʜʘ ʪץײʳʤʳʥʳץ שʘʣʳʧʪʘʩʫʳ ʙʽʨʢʝʣʢʽ ʞװʨʝʜʽ, 
ʩʦʥʜʳץʪʘʥ ʛװʣ ʩʝʙʝʪʪʝʨʽʥʽש ᴅʨʪװʨʣʽ ʙᴇʣʽʤʜʝʨʽʥʜʝʛʽ ʛװʣʜʝʨʽ ʙʽʨ-ʙʽʨʽʥʝʥ ʘʞʳʨʘʪʳʣʘʜʳ. ʉʦʥʳʤʝʥ, ʰʝʪʢʽ 
ʪץײʳʤʜʘʨʳʥʳש ʬʦʨʤʘʩʳ ʦʨʘץʪᴅʨʽʟʜʽ ʥʝʤʝʩʝ ʞʘʨʪʳʘʡ ʩʠʷץʪʳ. ɸʨץʘ ʞʘץʪʘʨʳ ʜᴇשʝʩ, ʙײʜʳʨʣʳ, ײʩʘץ ʤװʡʽʟʜʽ 
  .ʨ-ʩʘʨʳײʩʽ ʩװʳʨʣʳ. ʊץ ץʩʘײ ʳסʘʥ. ɯʰʢʽ ʞʘסʰʢʽʨ ᴇʩʽʥʜʽʣʝʨʤʝʥ ʞʘʙʳʣװ

ɻװʣʰʦסʳʨʳʥʳש ʦʨʪʘʣʳץ ʪץײʳʤʜʘʨʳ ʤᴇʣʰʝʨʽ ʞʘסʳʥʘʥ ʢʽʰʽʣʝʫ, ʘʨץʘ ʞʘסʳʥʜʘסʳ ᴇʩʢʽʥʜʝʨʽ ʞʦץ ʜʝʫʛʝ 
ʙʦʣʘʜʳ, ʪץײʳʤʥʳש ʛװʣʪסײʳʨʳʥʘ ʙʝʢʽʥʫʽʥʝʥ ץʘʣסʘʥ ʞʘץʩʳ ʙʘʡץʘʣʘʪʳʥ ʽʟʜʝʨʽ ʙʘʨ.ʊװʩʽ ʢשװʛʽʨʪ-ʩײʨʜʘʥ ץʦשʳʨסʘ 
ʪװʩʢʝ ʜʝʡʽʥ.ᴄʨʪװʨʣʽ ʩײʨʳʧʪʘʨʳʥʳש ʪץײʳʤʜʘʨʳʥʳש ʤʘשʳʟʜʳ ʘʞʳʨʘʪʳʣʘʪʳʥ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣʤʘʜʳ.  

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʢᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʪץײʳʤʳʥʳש ᴇʥʫʽʥʽש ʤʦʨʬʦʣʦʛʠʷʩʳʥʘ ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʽʣʜʽ. 
ʊץײʳʤʜʳ ʳʣסʘʣʜʘʥʜʳʨסʘʥʥʘʥ ʢʝʡʽʥ 1-2 ʢװʥʥʽש ʽʰʽʥʜʝ ʩᴅʣ ʽʩʽʥʜʽ, ʤᴇʣʰʝʨʽ 5-10 % ײʣסʘʡʜʳ. ʊץײʳʤ ץʘʙʳסʳ 
ʙʽʨʰʘʤʘ ʞײʤʩʘץ ʙʦʣʘ ʙʘʩʪʘʡʜʳ. ʊץײʳʤʥʳש ᴇʥʫʽ ʩʫʣʘסʘʥʥʘʥ ʢʝʡʽʥ 3-5 ʢװʥʜʝ ʙʘʩʪʘʣʘʜʳ.  

ʊץײʳʤʥʘʥ ʙʽʨʽʥʰʽ ʙʦʣʳʧ ײʨʳץ ʪʘʤʳʨʰʘʩʳ ʰʳץʪʳ, ʪװʩʽ ʘײ ,ץʟʳʥʜʳסʳ 2-3 ʤʤ ʞᴅʥʝ ʝʥʽ 0,5 ʤʤ. 
ʊʘʤʳʨʜʳש ʞʦסʘʨסʳ ʞʘסʳ ʞʘץʩʳ ʢᴇʨʽʥʝʪʽʥ ʢשװʛʽʨʪ ʪװʟʽʣʽʩ ʪװʨʽʥʜʝʛʽ ʪʘʤʳʨ ʦʡʤʘץʰʘʩʳʤʝʥ ʞʘʙʳʣסʘʥ, ʘʣ ʩʦʨʫ 
ʘʡʤʘסʳ ʞʽʧʰʝʪᴅʨʽʟʜʽ ʪʘʤʳʨ ʞײʤʩʘץ ʙʦʣʘ ʙʘʩʪʘʜʳ. ʊץײʳʤʥʳש ᴇʥʫʽ ʳʣסʘʣʜʳʨסʘʥʥʘʥ ʢʝʡʽʥ 3-5 ʢװʥʜʝ 
ʙʘʩʪʘʣʜʳ. ʊװʢʰʝʣʝʨʽʤʝʥ ץʘʣʳש ʪװʢʪʝʣʛʝʥ. 6-7 ʢװʥʜʝʨʽ ʛʠʧʦʢʦʪʠʣʴ ʧʘʡʜʘ ʙʦʣʜʳ, ʘץ ʪװʩʪʽ, ʜᴇשʛʝʣʝʢʪʝʥʛʝʥ. 
ɹʽʨ ʪᴅʫʣʽʢʪʝʥ ʩʦש ʛʠʧʦʢʦʪʠʣʴ ײʟʘʨʜʳ, ʩʦʩʳʥ ʩᴅʣ ʝשʢʝʡʽʧ ʞʘʟʳʣʜʳ ʞᴅʥʝ ץʘʙʳץʪʘʥ ʩʳʨʪץʘ ץʘʨʘʡ ʙʽʨʛʝ 
ʞʠʥʘץʪʘʣסʘʥ ʪץײʳʤʞʘʨʥʘץʪʳ ʞʘʧʳʨʘץʪʘʨʜʳ ʘʣʳʧ ʰʳץʪʳ. ʊץײʳʤʞʘʨʥʘץʪʳ ʞʘʧʳʨʘץʪʘʨʜʳש ʘʰʳʣʫʳ 8 
ʢװʥʜʝʨʽ ᴇʥʫʜʝʥ ʢʝʡʽʥ ʙʝʣʛʽʣʝʥʜʽ. ʊץײʳʤ ץʘʙʳץʰʘʩʳ ʞʘʧʳʨʘץʪʳש ʘʰʳʣʫʳ ʢʝʟʽʥʜʝ ʞʝʨʛʝ ʪװʩʽʧ ץʘʣʜʳ.  

ʊץײʳʤʞʘʨʥʘץʪʳ ʞʘʧʳʨʘץʪʘʨʜʳש ʪʘץʪʘʩʳ ʢʝʨʩʽʥʰʝ-ʞʽשʽʰʢʝ-ʵʣʣʠʧʠʩʪᴅʨʽʟʜʽ, ײʟʳʥʜʳסʳ 2,5-2,8 ʩʤ ʞᴅʥʝ 
ʝʥʽ 0,6-0,8 ʩʤ, ʞʠʝʛʽ ʪʝʛʽʩ, ʞʘʩʳʣ ʪװʩʪʽ, ʪװʢʪʝʣʤʝʛʝʥ. ᴆʩʽʤʜʽʢ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʙʠʽʢʪʽʛʽ 2-3 ʩʤ ʞʝʪʪʽ, ʪʘʤʳʨʳʥʳש 
 .ʘʥסʘʡסʣײ ʳ ʢᴇʟʛʝ ʢᴇʨʽʥʝʪʽʥʜʝʡסʩʦʨʫ ʘʡʤʘ שʳʪʪʘ ʪʘʤʳʨʳʥʳץʳ 3-3,5 ʩʤ ʙʦʣʜʳ. ʆʩʳ ʫʘסʟʳʥʜʳײ

ʂᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʙʽʨʽʥʰʽ ץʦʩ ʥʘסʳʟ ʞʘʧʳʨʘץʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ 15-19 ʢװʥʜʝʨʽ ʙʘʡץʘʣʜʳ, ʦʣʘʨ 
ʣʘʥʮʝʪʪᴅʨʽʟʜʽ ʪʘʨʪʳʣסʘʥʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ײʟʳʥʜʳסʳ 5-6 ʩʤ ʞᴅʥʝ ʝʥʽ 1-1,5 ʩʤ. 2 ʘʧʪʘ ᴇʪʢʝʥ ʩʦש, ʙʽʨʽʥʰʽ 
 ʪʘʨʳ ᴇʩʝץʦʩ ʞʘʧʳʨʘץ ʘʪᴅʨʽʟʜʽ ï ʵʣʣʠʧʠʩʪʽ ʬʦʨʤʘʣʳ 2-ʰʽץʤʳʨʪײʽʰʢʝ-ʞשʪʘʨʳʥʘʥ ʢʝʡʽʥ ʞʽץʳʟ ʞʘʧʳʨʘסʦʩ ʥʘץ
ʙʘʩʪʘʜʳ. ʊץײʳʤʞʘʨʥʘץʪʳ ʞʘʧʳʨʘץʪʘʨʳ ᴇʣʝ ʙʘʩʪʘʜʳ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʧʳʨʘץʪʘʨʳʥʳש (ʞʘʩʳʣʜʘʥ ʢשװʛʽʨʪ ʞʘʩʳʣסʘ ʜʝʡʽʥ), 
ʢװʣʪʝʣʝʨʽʥʽש (ʘץʪʘʥ ʢᴇʢʩʠʷסʘ ʜʝʡʽʥ) ʪװʩʪʝʨʽʥʽש ᴇʟʛʝʨʫʽ ʢʝש ʘʫץʳʤʜʳ ʙʦʣʳʧ ʢʝʣʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʫ 
ʫʯʘʩʢʝʩʽʥʜʝ ʙʽʨʰʘʤʘ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʞʘʩʳʣ ʪװʩʪʽ ʞʘʧʳʨʘ(40,5%) ץ ʤʝʥ ʘץ ʪװʩʪʽ ʢװʣʪʝʞʘʧʳʨסʳ (35,1%). ʂᴇʢ 
ʞײʧʘʨʛװʣʜʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽʥʽש ʙʽʨ-ʙʽʨʽʥʝ ʙʘʡʣʘʥʳʩʳ ʞʦץ ʞᴅʥʝ ʙʽʨʝʫʽʥʽש ʙʦʣʫʳ ʝʢʽʥʰʽʩʽʥʝ 
ʩʝʙʝʧʢʝʨ ʝʤʝʩ.  

ʆʩʳ ʢʝʟʝשʜʝ ᴇʩʽʤʜʽʢ ʪʦʣʳץ ץʘʣʳʧʪʘʩץʘʥ ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ, ʝʨʝʩʝʢ ᴇʩʽʤʜʽʢʪʽש ʙʘʨʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʘʨ, 
ʞʘץʩʳ ʜʘʤʳסʘʥ ʪʘʤʳʨ ʞװʡʝʩʽ ץʘʣʳʧʪʘʩץʘʥʳ ʙʘʡץʘʣʜʳ. ʆʩʳ ʫʘץʳʪʪʘ ᴇʩʽʤʜʽʢʪʽש ʙʠʽʢʪʽʛʽ 5-6 ʩʤ ʞʝʪʪʽ, 
ʛʠʧʦʢʦʪʠʣʴʜʽײ שʟʳʥʜʳסʳ 1,5-1,8 ʩʤ ʪʝש ʙʦʣʜʳ; ʜʠʘʤʝʪʨʽ ï 0,2 ʩʤ. ʅʝʛʽʟʛʽ ʪʘʤʳʨ 6-7 ʩʤ ʪʝʨʝשʜʽʢʢʝ ʙʦʡʣʘʧ, 
ʦʥʜʘ 1-ʰʽ ʞᴅʥʝ 2-ʰʽ ץʘʪʘʨʜʘסʳ ʙװʡʽʨ ʪʘʤʳʨʣʘʨʳ ʢᴇʨʽʥʜʽ; ʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʜʠʘʤʝʪʨʽ 3,5-4,0 ʩʤ ײץʨʘʜʳ. 
ʊʘʤʳʨ ʤʦʡʳʥʳʥʳש ʜʠʘʤʝʪʨʽ 0,35-0,40 ʩʤ ʙʝʨʜʽ. 

ʉʦʥʳʤʝʥ, ʢᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʪץײʳʤʳʥʳש ᴇʥʫʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ ʘʥʳץʪʘʣʜʳ. 
ʊץײʳʤʥʳש ʩʽʣʝʢʝʡʣʝʥʫʽ, ʽʩʽʥʛʝʥ ʢʝʟʜʝ ʤᴇʣʰʝʨʽʥʽש ʘʟ סʘʥʘ ײʣסʘʶʳ ʙʘʡץʘʣʜʳ. ʊץײʳʤʞʘʨʥʘץʪʳ ʞʘʧʳʨʘץʪʘʨʳ 
ʬʦʨʤʘʩʳ ʞʘסʳʥʘʥ ʘʣסʘʰץʳ ʥʘסʳʟ ʞʘʧʳʨʘץʪʘʨʜʘʥ ʘʞʳʨʘʪʳʣסʘʥ ʞʦץ. ʊװʨʜʽש ʪץײʳʤʤʝʥ ʢᴇʙʝʶ ʤװʤʢʽʥʜʽʛʽʥ 
ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʤʳʥʘʥʜʘʡ ʩײʨʘץʪʘʨ ʟʝʨʪʪʝʣʜʽ: ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʪץײʳʤʥʳש ᴇʩʫʽ ʞᴅʥʝ 
ᴇʥʫ ץʘʨץʳʥʜʳʣʳסʳʥʳש ʪᴅʫʝʣʜʽʣʽʛʽ; ʪץײʳʤʥʳש ᴇʩʫʽʥʝ ʩʘץʪʘʫ ʤʝʟʛʽʣʜʝʨʽʥʽש ʞᴅʥʝ ʞʠʥʘʫ ʤʝʟʛʽʣʜʝʨʽʥʽש ᴅʩʝʨʽ; 
ʩʪʨʘʪʠʬʠʢʘʮʠʷ ᴅʩʝʨʽʥʝʥ ʞײʧʘʨʛװʣʜʽש ʪץײʳʤʳʥʳש ᴇʩʫʽʥʽש ʞʦסʘʨʣʘʫʳ; ʜʘʣʘ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʩʝʙʫʜʽש 
ʦʧʪʠʤʘʣʴʜʽ ʤʝʟʛʽʣʜʝʨʽʥ ʘʥʳץʪʘʫ. 

2015 ʞʳʣʳ ʙʽʨʰʘʤʘ ץʦʣʘʡʣʳ ʙʦʣʘʪʳʥʜʘʡ ʤʝʟʛʽʣʜʽ ʪʘשʜʘʫ װʰʽʥ, ᴅʨʪװʨʣʽ ʤʝʟʛʽʣʜʝʨ ʙʦʡʳʥʰʘ 
ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʠʥʘʫ ʞװʨʛʽʟʽʣʜʽ. ɽʢʽ ʩײʨʳʧʪʳש: ʄʠʣʘ ʩײʨʳʧʳ ʤʝʥ ʂʘʨʘʤʝʣʴʢʘ ʩײʨʳʧʳʥʳש 
ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʜʘʨʳ ʟʝʨʪʪʝʣʜʽ. ɹʽʨʽʥʰʽ ʩײʨʳʧ װʰʽʥ ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʜʳץ 10 שʘʡʪʘʨʘ ʞʠʥʘʫʳ 
ʞװʨʛʽʟʽʣʜʽ, ʝʢʽʥʰʽ װʰʽʥ ï 11 ʨʝʪ (4, 5 ʢʝʩʪʝʣʝʨ).  

4 ʢʝʩʪʝ  
ɾʠʥʘʫ ʤʝʨʟʽʤʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʄʠʣʘ ʩײʨʳʧʳʥʳש ʪץײʳʤʳʥʳש ᴇʥʛʽʰʪʽʛʽ ʤʝʥ ᴇʥʫ 

  ʳסʳʥʜʳʣʳץʘʨץ
ɾʠʥʘʫ ʤʝʨʟʽʤʽ 1000 ʜʘʥʘʪץײʳʤ 

ʩʘʣʤʘסʳ, ʛ 
ᴆʩʫʽ, % ᴆʥʫ ץʘʨץʳʥʜʳʣʳסʳ, % 

04.08.2009 14,3Ñ2,7 66,2Ñ3,0 42,5Ñ1,7 

07.08.2009 17,5Ñ4,2 76,4Ñ3,5 67,5Ñ2,5 

12.08.2009 15,5Ñ3,8 76,4Ñ3,7 66,3Ñ3,2 

14.08.2009 14,0Ñ4,0 82,5Ñ3,2 61,3Ñ3,5 

18.08.2009 17,3Ñ4,2 76,4Ñ3,5 60,2Ñ3,1 

11.09.2009 13,8Ñ3,6 87,5Ñ4,0 63,4Ñ3,2 
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19.09.2009 14,4Ñ4,5 75,0Ñ3,3 58,7Ñ2,7 

21.09.2009 14,6Ñ3,9 71,4Ñ2,3 62,5Ñ1,8 

25.09.2009 14,1Ñ3,3 60,2Ñ2,7 41,3Ñ0,8 

01.10.2009 16,5Ñ2,8 63,8Ñ1,4 56,3Ñ1,1 

 
5 ʢʝʩʪʝ  

ɾʠʥʘʫ ʤʝʨʟʽʤʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʂʘʨʘʤʝʣʴʢʘ ʩײʨʳʧʳʥʳש ʪץײʳʤʳʥʳש ᴇʥʛʽʰʪʽʛʽ 
ʤʝʥ ᴇʥʫ ץʘʨץʳʥʜʳʣʳסʳ  

ɾʠʥʘʫ ʤʝʨʟʽʤʽ 1000 ʜʘʥʘ ʪץײʳʤ 
ʩʘʣʤʘסʳ, ʛ 

ᴆʩʫʽ, % ᴆʥʫ ץʘʨץʳʥʜʳʣʳסʳ, % 

04.08.2009 17,9Ñ3,1 52,5Ñ2,5 36,2Ñ0,4 

11.08.2009 17,8Ñ0,8 58,7Ñ2,3 41,3Ñ1,6 

14.08.2009 16,2Ñ0,6 73,8Ñ3,6 52,5Ñ1,8 

18.08.2009 12,7Ñ1,1 58,8Ñ2,2 30,0Ñ0,8 

27.08.2009 10,9Ñ0,9 65,1Ñ3,0 48,6Ñ1,3 

02.09.2009 11,1Ñ0,8 38,8Ñ1,1 31,2Ñ0,6 

07.09.2009 20,3Ñ2,2 46,3Ñ0,7 37,5Ñ0,3 

19.09.2009 11,0Ñ0,7 25,0Ñ0,6 21,4Ñ0,5 

21.09.2009 12,5Ñ0,2 16,5Ñ0,3 10,0Ñ0,2 

25.09.2009 9,9Ñ1,3 6,3Ñ0,07 5,0Ñ0,2 

01.10.2009 9,1Ñ0,5 2,5Ñ0,05 1,3Ñ0,04 

05.10.2009 10,2Ñ0,6 7,5Ñ0,2 5,0Ñ0,1 

 
ʅᴅʪʠʞʝʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ᴇʥʛʽʰʪʽʢ ʧʝʥ ᴇʥʫ ץʘʨץʳʥʜʳʣʳסʳʥʳװ שʣʢʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ ʙʽʨʰʘʤʘ 

ʪʦʣʳץ ʩʘʣʤʘץʪʳ ʪץײʳʤ װʰʽʥ ʞʠʥʘʫʜʳש ʦʨʪʘʰʘ ʤʝʟʛʽʣʜʝʨʽ - ʪʘʤʳʟʜʳ2 ש ʦʥʢװʥʜʽʛʽʥʝʥ ץʳʨʢװʡʝʢʪʽ2 ש 
ʦʥʢװʥʜʽʛʽʥʝ ʜʝʡʽʥ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ɹʽʨʰʘʤʘ ʝʨʪʝ ʞᴅʥʝ ʢʝʰ ʞʠʥʘʫ ʤʝʟʛʽʣʜʝʨʽʥʜʝ ʪץײʳʤʜʘʨ ʪʦʣʳץ 
ʧʽʩʧʝʡʜʽ. 

ᴆʩʫʽʥ װʣʢʝʡʪʫ װʰʽʥ ʙʽʟʙʝʥ 10-ʥʘʥ 60 ʪᴅʫʣʽʢʢʝ ʜʝʡʽʥʛʽ ʤʝʨʟʽʤʜʝ ʩʫʳץ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ץʦʣʜʘʥʳʣʜʳ. 10 
ʪᴅʫʣʽʢ ʙʦʡʳʥʜʘסʳ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʤʝʨʟʽʤʽ ʢʝʟʽʥʜʝ ᴇʩʫʽ 1,2 ʨʝʪʢʝ, 50 ʪᴅʫʣʽʢʪʝʥ ʢʝʡʽʥʛʽ ï 1,9 ʨʝʪʢʝ 
ʞʦסʘʨʣʘסʘʥʳ ʘʥʳץʪʘʣʜʳ. ɸʨʳ ץʘʨʘʡסʳ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ᴇʩʫʛʝ ץʦʩʳʣʫʳʥ ʙʝʨʤʝʜʽ. 

ʉʦʥʳʤʝʥ, ʢᴇʢʙʘʩ ʞײʧʘʨʛװʣʜʽש ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʳʥ ʦʨʪʘʰʘ ʤʝʟʛʽʣʜʝ (ʪʘʤʳʟʜʳ2 ש ʦʥʢװʥʜʽʛʽʥʝʥ 
 ʰʽʥ ʘʞʳʨʘʪʫʜʳ ʞᴅʥʝװ ʘʨʣʘʪʫסʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʦ שʥʜʽʛʽʥʝ ʜʝʡʽʥ) ʞʠʥʘʫ ʢʝʨʝʢ. ʉʘʧʘʩʳʥʳװʦʥʢ 2 שʡʝʢʪʽװʳʨʢץ
ʩʘץʪʘʫסʘ ʽʨʽ ʪץײʳʤʜʘʨʜʳ ץʘʣʜʳʨʫʜʳ ײʩʳʥʘʤʳʟ. ᴆʥʛʽʰʪʽʢʪʽש ʢᴇʨʩʪʝʢʽʰʪʝʨʽʥ ʞʦסʘʨʣʘʪʫ װʰʽʥ 50-60 ʪᴅʫʣʽʢ 
ʙʦʡʳʥʜʘסʳ ʩʫʳץ ʩʪʨʘʪʠʬʠʢʘʮʠʷʥʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

 
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ʂʦʨʦʚʠʥ ɽ.ʇ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. - ʄ., ʊʘʰʢʝʥʪ: ʀʟʜ-ʚʦ ɸʅ ʋʟʉʉʈ, 
1934. - 473 ʩ. 
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 (ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ɹפױɸʈɾʓʈɸʋ ɸʋɼɸʅʓʅʓר ʌʃʆʈɸʉʓʅɼɸנʓ ɸʉʊʓפ ʊפױʓʄɼɸʉʓʅʓרʊתʈʃɯʂ ױפʈɸʄʓ 

ɾᴄʅɽ ʊɸʈɸʃʋʓ 
 

 ʞʘʙʘʡʳ שʳʤʜʘʩʪʳץײʪ ץʽʰʽʥʜʝ ʘʩʪʳ שʘ, ʦʥʳסʳʥ ʜʘʤʳʪʫסʩʪʘʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ ʘʟʽʨʛʽ ʢʝʟʜʝפ
ᴇʩʝʪʽʥ ʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʫʜʝ, ᴇʡʪʢʝʥʽ ʦʩʳ ʪץײʳʤʜʘʩʪʳש ᴇʢʽʣʜʝʨʽ ʭʘʣʳץ 
ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɸʩʪʳץ ʪץײʳʤʜʘʩʪʘʨʳʥʳש ʽʰʽʥʜʝ ʙʘʣʜʳ, 
ʜᴅʨʽʣʽʢ, ʪʝʭʥʠʢʘʣʳץ, ʩᴅʥʜʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʧʘʡʜʘʣʳ ᴇʩʽʤʜʽʢʪʝʨ ʙʘʨ. ɹʽʨʘץ, ʘʩʪʳץ ʪץײʳʤʜʘʩʪʘʨʳʥʳײץ שʨʘʤʳ 
ʤʝʥ ʪʘʨʘʣʫʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽ ʙʦʡʳʥʰʘ ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʜʝ ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥ ʬʣʦʨʘʩʳʥʜʘ ʙײʨʳʥʥʘʥ 
ʙʝʣʛʽʣʽ ʪװʨʣʝʨʜʽ ʢʝʟʜʝʩʢʝʥʽ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ [1, ʩ. 4]. ʉʦʥʜʳץʪʘʥ ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥʥʳש, ʦʥʳש ʽʰʽʥʜʝ 
ɹץײʘʨʞʳʨʘʫ ʘʫʜʘʥʳʥʜʘ ʘʩʪʳץ ʪץײʳʤʜʘʩʪʳʨʳʥʳש ʪװʨʣʽʢ ײץʨʘʤʳʥ ʟʝʨʪʪʝʫ װʣʢʝʥ סʳʣʳʤʠ ץʳʟʳסʫʰʳʣʳץʪʳ 
ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳʥ ʪʫסʳʟʘʜʳ. 

ɻʝʨʙʘʨʠʡʣʽʢ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞᴅʥʝ ᴅʜʝʙʠʝʪʪʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ɹץײʘʨʞʳʨʘʫ ʘʫʜʘʥʳʥʳש ʘʫʤʘסʳʥʜʘ 
ɸʩʪʳץ ʪץײʳʤʜʘʩʳʥʳ25 ש ʪʫʩʳʥʘʥ ʪײʨʘʪʳʥ 42 ʪװʨʽʥ ʘʥʳץʪʘʜʳץ [2, ʩ. 495].  

Gramineae ʥʝʤʝʩʝ Poaceae ʪץײʳʤʜʘʩʳץʘʟʽʨʛʽ ʢʝʟʜʝ ɹץײʘʨʞʳʨʘʫ ʘʫʜʘʥʳ ʬʣʦʨʘʩʳʥʜʘ25 ʪʫʳʩץʘ 
ʞʘʪʘʪʳʥ 42 ʪװʨ ʞᴅʥʝ ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥ ʬʣʦʨʘʩʳʥʜʘ 32 ʪʫʳʩץʘ ʞʘʪʘʪʳʥ 77 ʪװʨ ʙʘʨ, (1 ʢʝʩʪʝ), ʙײʣ 
 שʞʘʣʧʳ ʩʘʥʳʥʳ שʞᴅʥʝ ʪʫʳʩʳʥʳ % 63,1 שʞʘʣʧʳ ʩʘʥʳʥʳ שʨʣʝʨʽʥʽװʳʤʜʘʩ ʪץײʳ ʪסʩʪʘʥ ʬʣʦʨʘʩʳʥʜʘץʘʟʘפ
  .ʨʘʡʜʳײץ % 38,6
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1 ʢʝʩʪʝ 
ɹץײʘʨʞʳʨʘʫ ʘʫʜʘʥʳʥʳש ʬʣʦʨʘʩʳʥʜʘסʳ ʘʩʪʳץ ʪץײʳʤʜʘʩʳʥʳש ʪʘʢʩʦʥʜʳײץ ץʨʘʤʳ  
 (ʘʥʜʳ ʦʙʳʣʳʩʳסʘʨʘפ)
ˉ ʊʫʳʩ ɹץײʘʨʞʳʨʘʫ 

ʘʫʜʘʥʳʥʜʘסʳ 
ʪװʨʣʝʨʜʽש ʞʘʣʧʳ 
ʩʘʥʳ, ʜʘʥʘ 

ʆʨʪʘʣʳץ 
 ʳסʩʪʘʥʜʘץʘʟʘפ
ʪװʨʣʝʨʜʽש ʞʘʣʧʳ 
ʩʘʥʳ, ʜʘʥʘ 

 ʳסʩʪʘʥʜʘץʘʟʘפ
ʪװʨʣʝʨʜʽש 
ʞʘʣʧʳ ʩʘʥʳ, 
ʜʘʥʘ 

 ʳסʩʪʘʥʜʘץʘʟʘפ
ʪװʨʣʝʨʜʽש 

ʞʘʣʧʳ ʩʘʥʳ %  

1 StipaL. 3 12 32 9,4 37,5 

2 Agropyron Gaertn. 6 8 43 14 18,6 

3 Phleum L. 2 3 5 40 60 

4 AlopecurusL. 2 2 7 29 29 

5 Bromus L. 1 6 20 5 30 

6 Avena L. 2 3 7 29 43 

7 Agrostis L. 2 2 8 25 25 

8 Hordeum L. 1 4 12 8,3 33,3 

9 ʈoa L. 4 7 38 10,5 18,4 

10 Festuca (Hace) 3 5 20 15 25 

11 Elymus L. 2 7 20 29 35 

12 Puccinella Parl. 1 5 15 6,7 33,3 

13 Phragmites (Adans) 1 1 2 50 50 

14 SetariaBeauv 1 3 4 25 75 

15 EchinohloaBeauv 1 1 2 50 50 

16 Psathyrostachys 

Nevski 
1 1 3 33,3 33,3 

17 Melica(L.) 1 2 7 14,3 28,6 

18 Doctylis L. 1 1 1 100 100 

19 Colamagrostis 

Adans. 
1 1 15 6,67 6,67 

20 Beckmannia Hos L. 1 1 2 50 50 

21 Cynodon Rich 1 1 1 100 100 

22 Hierochloe R.Br. 1 1 2 50 50 

23 Lasiagrostis Link. 1 2 3 33,3 66,7 

24 KoeleriaPers. 1 2 8 12,5 25 

25 DigraphisTrin. 1 1 1 100 100 

 ɹʘʨʣʳסʳ: 42 77 278 15,1 27,7 

 
ᴄʨʘʣʫʘʥʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʦʨʪʘʣʳץ ʦʨʳʥʜʳ 2 ʪʫʳʩ ʘʣʘʜʳ: Agropyron Gaertn. ʞᴅʥʝ ʈoa L. 
ɹץײʘʨʞʳʨʘʫ ʘʫʜʘʥʳʥʳש ʬʣʦʨʘʩʳʥʜʘ Agropyron Gaertn. ʪʫʳʩʳʥʳ6 ש ʪװʨʽ ʪʘʙʳʣסʘʥ: A. fragile (Roth) 

Nevski., A. repens (L.) Beauv., A. loliodes (Kar. et. Kir.) Roshev., ɸ. ʩrisatum (L.) Gaertn., ɸ. pectiniforme Roem. 
et Schult., ɸ. desertorum (Fisch.) Schult. et Schult. f. 

ʈoa L. ʪʫʳʩʳ 4 ʪװʨʜʝʥ ʪײʨʘʜʳ: P. pratensʽs L., P. annua L., P. stepposa (Kryl.) Roshev., P. bulbosa L. 
Stipa L. ʤʝʥ Festuca Hace. ʪʫʳʩʪʘʨʳ 3 ʪװʨʜʝʥ ʪײʨʘʜʳ: S. capillata L.,S. sareptana Beck., S. Lessingiana 

Trin. ʞᴅʥʝ F sulcata Hack., F. rubra L.,F. valesiaca L. 
ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥʥʳש ʬʣʦʨʘʩʳʥʜʘ 10 ʙʘʩʪʳ ʪץײʳʤʜʘʩʪʘʨʳʥʳש ʽʰʽʥʜʝ ʘʩʪʳץ ʪץײʳʤʜʘʩʳ ʪװʨʣʝʨ 

ʩʘʥʳ ʙʦʡʳʥʰʘ [3, ʩ. 15], 6 ʦʨʳʥʜʳ ʘʣʘʜʳ (2 ʢʝʩʪʝ). ʆʩʳ ʪץײʳʤʜʘʩʪʳש ᴇʢʽʣʜʝʨʽ ʞʘʣʧʳ ʪװʨʣʝʨ ʩʘʥʳʥʳ9,0ש 
% ʘʣʩʘ, ʘʣ ʞʘʣʧʳ ʪʫʳʩʪʘʨ ʩʘʥʳʥʳ4,6 ש % ʘʣʘʜʳ.  

 
2 ʢʝʩʪʝ 

ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥʥʳש ʬʣʦʨʘʩʳʥʜʘ 10 ʥʝʛʽʟʛʽ ʪץײʳʤʜʘʩʪʘʨʳʥʳש ʩʧʝʢʪʨʽ 
ˉ ʊץײʳʤʜʘʩʪʘʨ ʊʫʳʩ ʩʘʥʳ, 

ʜʘʥʘ 
ʞʘʣʧʳ ʪʫʳʩʪʘʨ 
ʩʘʥʳʥʳש %  

ʊװʨʣʝʨ ʩʘʥʳ, 
ʜʘʥʘ 

ʞʘʣʧʳ ʪװʨʣʝʨ 
ʩʘʥʳʥʳש %  

1 ʂװʨʜʝʣʽʛװʣʜʝʨ 50 10,3 187 14,9 

2 ɸʩʪʳ9,0 113 4,6 22 ץ 

3 ʂʨʝʩʪʛװʣʜʝʨ 44 9,1 82 6,5 

4 ɸʩʪʳץʪץײʳʤʜʘʩʪʘʨ 30 6,2 81 6,5 

5 ɸʣʘʙʦʪʘʣʘʨ 24 4,9 74 5,9 

 ʘʣʘʤʧʳʨʣʘʨ 15 3,1 57 4,5פ 6

7 ɽʨʽʥʛװʣʜʝʨ 20 4,1 50 4,0 

 ʠʷʨʰᴇʧʪʝʨ 20 4,1 49 3,9פ 8

9 ʐʘʪʳʨʛװʣʜʝʨ 30 6,2 47 3,7 

10 ʉʘʙʳʥʢᴇʢʪʝʨ 10 2,1 47 3,7 

 
55 ʪװʨʜʽש ʽʰʽʥʜʝ 3ʵʥʜʝʤʜʽʢ ʪװʨ ᴇʩʝʪʽʥʜʽʛʽ ʙʘʡץʘʣʜʳ (L. pisiformis L.,M. balchaschensisL.,  

C. arborescensLamark), ʙײʣ ʞʘʣʧʳ ʪװʨʣʝʨ ʩʘʥʳʥʳ5,5 ש % -ʳʥ ײץʨʘʡʜʳ. 
ɸʩʪʳץ ʪץײʳʤʜʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪװʨʣʽʢ ײץʨʘʤʳʥʳש ʩʘʨʘʧʪʘʤʘ ʥʝʛʽʟʽʥʜʝ ʙʝʨʽʣʛʝʥ ʪץײʳʤʜʘʩʪʳש 

ʬʣʦʨʘʩʳʥʘ ʢʦʥʩʧʝʢʪ ײץʨʘʩʪʳʨʳʣʜʳ (ץʦʩʳʤʰʘ ɸ).  
ʊװʨʣʝʨʜʽש ʪʘʨʘʣʫʳʥʘ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ʘʨʝʘʣʜʘʨʳʥʳש ʢʘʨʪʘʣʘʨʳ ʞʘʩʘʣʳʥʜʳ. 
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ʉʦʥʳʤʝʥ, ʙʽʨʰʘʤʘ ʪװʨʣʽʢ ʘʣʫʘʥʜʳʣʳסʳʥʳש ʙʽʨʰʘʤʘ ʪװʨʣʝʨʽ ʦשʪװʩʪʽʢ-ʙʘʪʳʩץʘ ץʘʨʘʡ ʢʝʟʜʝʩʝʜʽ, ʘʣ ʘʟ 
ʪװʨʣʝʨʽ ʩʦʣʪװʩʪʽʢʢʝ ץʘʨʘʡ ʪʘʨʘʣסʘʥ. ɹײʣ ʙʝʨʽʣʛʝʥ ʘʫʜʘʥʥʳש ʜʘʣʘʣʳ ʘʡʤʘץʪʘ, ʪʦʧʳʨʘץʧʝʥ ʙʽʨʰʘʤʘ ʙʘʡ, 
ʞʘʫʳʥ-ʰʘʰʳʥʳ ʤʦʣ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣ ʘʩʪʳץ ʪץײʳʤʜʘʩʳ ʪװʨʣʝʨʽʥʽש ʘʟ ʢʝʟʜʝʩʢʝʥ ʞʝʨʣʝʨʜʝ ײץʨסʘץ 
ʰᴇʣʜʽ ʞᴅʥʝ ʰᴇʣʝʡʪʪʽ ʘʡʤʘץʪʘʨ ʝʢʝʥʜʽʛʽ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʘʟ ʪװʩʝʪʽʥʜʽʛʽ ʙʘʡץʘʣʘʜʳ. 

 
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ʀʚʘʥʦʚ ɸ.ʀ. ʈʝʩʫʨʩʳ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ. ʀʟʜ. ʂʘʡʥʘʨ, ɸʣʤʘ-ɸʪʘ, 1988, ʉ 3-4. 
2. ʌʣʦʨʘ ʂʘʟʘʭʩʪʘʥʘ. ʊ. 7. ï ɸʣʤʘ-ɸʪʘ: ʀʟʜ-ʚʦ ɸʅ ʂʘʟʉʉʈ, 1964. ï 495 ʩ. 
3. ʀʰʤʫʨʘʪʦʚʘ ʄ.ʖ., ʊʣʝʫʢʝʥʦʚʘ ʉ.ʋ. ʆ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʷʭ ʬʣʦʨʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ // 
ɺʝʩʪʥʠʢ ʂʘʨɻʋ, ʩʝʨʠʷ ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, ʛʝʦʛʨʘʬʠʷ. ï 2009. - ˉ 4. - ʉ. 9-20. 

 
 

ɸʣ-ɹʅʘʜʞʘʨ ʈʘʥʘ ʍʘʤʠʜ ɼʞʘʬʬʘʨ  
(ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ)  

 
ɸʅɸʃʀɿ ʇɸʈɸʄɽʊʈʆɺ ɺʅɽʐʅɽɻʆ ɼʓʍɸʅʀʗ ʉʊʋɼɽʅʊʆɺ 

 
ɺʥʝʰʥʝʝ ʜʳʭʘʥʠʝ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʩʦʚʝʨʰʘʶʱʠʭʩʷ ʚ ʣʝʛʢʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʦʨʤʘʣʴʥʳʡ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ.  
ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ. 

- ʣʝʛʦʯʥʳʝ ʦʙʲʝʤʳ: ʜʳʭʘʪʝʣʴʥʳʡ (ɼʆ), ʨʝʟʝʨʚʥʳʡ ʦʙʲʝʤ ʚʜʦʭʘ (ʈʆʚʜ), ʚʳʜʦʭʘ (ʈʆʚʳʜ) ʠ 
ʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʣʝʛʢʠʭ (ʆʆ); 

- ʣʝʛʦʯʥʳʝ ʝʤʢʦʩʪʠ: ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ), ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʝʤʢʦʩʪʴ (ʌʆɽ). 

- ʦʙʲʝʤʥʳʝ ʠ ʩʢʦʨʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʜʳʭʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 
ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ: ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ 
ʩʢʦʨʦʩʪʴ ʜʳʭʘʥʠʷ ʚʦ ʚʨʝʤʷ ʚʜʦʭʘ ʠ ʚʳʜʦʭʘ - ʌɾɽʃ, ʄʆʉ25, ʄʆʉ50, ʄʆʉ75 [1, ʩ. 74]. 

ʃʶʙʦʝ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʧʘʩʥʦ ʜʣʷ ʧʨʦʮʝʩʩʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ 
ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʧʠʨʦʤʝʪʨʝ "ʄɸʉ-1", ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʝʩʪʦʚ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 
ʜʳʭʘʪʝʣʴʥʳʭ ʘʢʪʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 2 ʪʝʩʪʘ: ʪʝʩʪ- ɾʝʣ ʩʧʠʨʦʤʝʪʨʠʷ - ʵʪʦ ʬʫʥʢʮʠʷ 
ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʨʠʪʤʝ ʜʳʭʘʥʠʷ: ɾɽʃ, ɼʆ, ʄʆɼ ʠ ʪʝʩʪ - ʌɾɽʃ ï ʵʪʦ 
ʬʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʜʳʭʘʥʠʷ: ʌɾɽʃ, ʄʆʉ25, 
ʄʆʉ50, ʄʆʉ75 [2, ʩ.11-15]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 
çStatisticaè, 7.0. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (ʄ) ʠ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (SD). ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ (U-ʢʨʠʪʝʨʠʡ). 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʯʠʪʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨ < 0,05 [3, ʩ. 6-9]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ 
ʙʘʟʝ ʋʆ çɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʌ. ʉʢʦʨʠʥʳè. ʇʨʦʚʝʜʝʥʦ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʦʝ 
ʦʙʩʣʝʜʦʚʘʥʠʝ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɺʦʟʨʘʩʪʥʦʡ ʘʩʧʝʢʪ ʩʪʫʜʝʥʪʦʚ 18-22 ʛʦʜʘ. ʇʦ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ ʦʥʪʦʛʝʥʝʟʘ ʯʝʣʦʚʝʢʘ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ (18-22 ʛʦʜʘ) - 
ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʶʥʦʰʝʩʢʦʛʦ ʢ ʟʨʝʣʦʤʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʩʪʠ 
ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʣʦʚʦʤ, ʥʦ ʠ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ.  

ɺ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 150 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 75 ʩʪʫʜʝʥʪʦʢ ʠ 75 ʩʪʫʜʝʥʪʦʚ. ɺʳʙʦʨʢʘ ʢʘʞʜʦʡ 
ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 15 ʯʝʣʦʚʝʢ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ: ɼʆ, 
ɾɽʃ, ʄʆɼ, ʄʆʉ25, ʄʆʉ50, ʄʆʉ75,, ʨʘʩʩʯʠʪʘʥʳ ʜʦʣʞʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 
ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʳʭʘʥʠʷ ʩ ʜʦʣʞʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ.  

ɼʘʥʥʘʷ ʚʳʙʦʨʢʘ ʩʪʫʜʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (ʢʫʨʝʥʠʝ) ʠ 
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ,  

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ ʩʨʘʚʥʠʚʘʣʠ ʩ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʜʣʷ ʚʟʨʦʩʣʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʯʝʣʦʚʝʢʘ. 

ʅʦʨʤʘʪʠʚʳ ʚʟʨʦʩʣʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʯʝʣʦʚʝʢʘ: 
ɼʆ - ʫ ʤʫʞʯʠʥ ʦʪ 250 ʜʦ 800ʤʣ, ʫ ʞʝʥʱʠʥ ʦʪ 250 ʜʦ 600 ʤʣ. 
ʄʆɼ - 6ï8 ʣʠʪʨʦʚ ʚ ʤʠʥʫʪʫ ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʜʳʭʘʥʠʠ. 
ɾɽʃ - 2.5 - 7.5 ʣ. 
ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʘ, ʠʟʤʝʨʝʥʥʳʝ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʥʦʤ 

ʜʳʭʘʥʠʠ: ʄʆʉ25 - ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʚʳʜʦʭʘ - 25% ʌɾɽʃ; ʄʆʉ50 - 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʟ-ʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʚʳʜʦʭʘ - 50% ʌɾɽʃ; ʄʆʉ75 - ʤʘʢʩʠʤʘʣʴʥʘʷ 
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ʦʙʲʝʤʥʘʷ ʩʢʦ-ʨʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʚʳʜʦʭʘ -75% ʌɾɽʃ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 
ʚʘʨʴʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ ʥʦʨʤʘʪʠʚʳ [4, ʩ. 34]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʚʘʨʴʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 
ʠʟʤʝʨʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫ, ʥʦ ʠ ʧʦ ʚʦʟʨʘʩʪʫ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʢ. ʇʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʩʪʫʜʝʥʪʦʢ ʚ ʚʳʙʦʨʢʝ 
ʩʦʩʪʘʚʠʣʘ 2.63 ʣ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ï 4,51ʣ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 

3,51Ñ0,15 ʣ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ s = 0,47 ʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʩʦʩʪʘʚʣʷʝʪ 13,39 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʥʦʨʤʝ ʚʘʨʴʠʨʦʚʘʥʠʷ.  

 
ʊʘʙʣʠʮʘ 1 ï ɺʦʟʨʘʩʪʥʦʡ ʘʩʧʝʢʪ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʩʪʫʜʝʥʪʦʢ 
ʇʘʨʘʤʝʪʨʳ 
ʚʥʝʰʥʝʛʦ 
ʜʳʭʘʥʠʷ 
ʄÑ SD 

ɺʦʟʨʘʩʪ, ʣʝʪ 

18 19 20 21 22 

ɾɽʃ, ʣ 2,63-3,86 3,11-4,14 3,43-4,51 3,2-4,51 3,39-4,34 

ɼʆ, ʣ 0,53-1,41 0,23-1,72 0,64-1,39 0,47-1,75 0,65-1,26 

ʄʆɼ, ʣ 6,89-7,56 7,09-7,87 7,21-7,98 7,35-8,37 6,73-8,13 

ʄʆʉ25, ʣ/ʩ 1,76-4,98 1,67-6,41 3,71-5,14 5,12-6,88 5,88-6,69 

ʄʆʉ50, ʣ/ʩ 1,51-3,96 1,08-5,08 3,75-5,15 4,28-5,19 4,38-5,36 

ʄʆʉ75, ʣ/ʩ 2,27-2,79 2,26-2,79 2,28-2,78 2,33-2,67 2,39-4 

 
ʆʪʤʝʯʝʥʦ, ʯʪʦ ʄʆɼ ʩʪʫʜʝʥʪʦʢ ʩ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7,06 

ʜʦ 7,83 ʣ.  
ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩʨʝʜʥʝʛʦ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʄʆʉ25 ʩʪʫʜʝʥʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3,47 ʜʦ 6,18 ʣ/ʩ; ʄʆʉ50 - ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,89 ʜʦ 5,06 ʣ/ʩ; ʄʆʉ70 - ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 2,26 ʣ/ʩ ʜʦ 4,00 ʣ/ʩ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ s = 0,53 ʣ/ʩ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 19,77 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʥʦʨʤʝ ʚʘʨʴʠʨʦʚʘʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ.  
 
ʊʘʙʣʠʮʘ 2 ï ɺʦʟʨʘʩʪʥʦʡ ʘʩʧʝʢʪ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʩʪʫʜʝʥʪʦʚ 
ʇʘʨʘʤʝʪʨʳ 
ʚʥʝʰʥʝʛʦ 
ʜʳʭʘʥʠʷ 
ʄÑ SD 

ɺʦʟʨʘʩʪ, ʣʝʪ 

18 19 20 21 22 

ɾɽʃ, ʣ 4,76-5,98 4,85-5,97 5,46-6,68 5,57-6,51 5,57-6,51 

ɼʆ, ʣ 0,39-0,71 0,43-0,67 0,48-0,67 0,45-0,71 0,47-0,67 

ʄʆɼ, ʣ 6,24-11,36 6,88-10,72 7,68-10,72 7,20-11,36 7,52-10,72 

ʄʆʉ25, ʣ/ʩ 7,75-9,62 8,01-9,62 8,12-9,10 8,01-9,95 8,09-9,56 

ʄʆʉ50, ʣ/ʩ 5,43-6,72 5,31-7,55 6,42-6,93 5,41-6,23 5,61-6,35 

ʄʆʉ75, ʣ/ʩ 2,79-3,43 2,48-4,12 3,01-3,81 2,91-3,62 2,62-3,93 

 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʘ 4,76 ʣ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ï 6,68 ʣ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 5,79Ñ0,21 ʣ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ s = 0,67 ʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 11,59 
%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʥʦʨʤʝ ʚʘʨʴʠʨʦʚʘʥʠʷ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 0,57Ñ0,04 ʣ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ 

ʦʪʢʣʦʥʝʥʠʠ s = 0,13 ʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 23,11%, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʥʦʨʤʝ ʚʘʨʴʠʨʦʚʘʥʠʷ. 

ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʪʤʝʯʝʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 
7,55 ʜʦ 10,53 ʣ.  

ʀʥʪʝʨʚʘʣ ʩʨʝʜʥʝʛʦ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʄʆʉ25 ʩʪʫʜʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: ʦʪ 5,66 ʜʦ 
6,73 ʣ/ʩ; ʄʆʉ50 -ʚ ʜʠʘʧʘʟʦʥʝ: ʦʪ 5,66 ʜʦ 6,73 ʣ/ʩ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʄʆʉ70 ʩʪʫʜʝʥʪʦʚ ʚ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʘ 
4,12 ʣ/ʩ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 3,27Ñ0,18 ʣ/ʩ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ 

s = 0,58 ʣ/ʩ.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, 

ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  
ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʣʠʷʥʠʠ ʚʦʟʨʘʩʪʘ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ï ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 15,3 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ <0,05 
( ʫ ʩʪʫʜʝʥʪʦʢ) ʠ 5,64 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ <0,01 ( ʫ ʩʪʫʜʝʥʪʦʚ). ʇʨʠ ʵʪʦʤ 51%-55% ʚʘʨʴʠʨʦʚʘʥʠʷ 
ʜʠʩʧʝʨʩʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ, ʪ.ʝ. ʚʦʟʨʘʩʪʦʤ (ʨʠʩʫʥʦʢ 1-2). 
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ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ 

ʚʦʟʨʘʩʪʘ ʥʘ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʩʪʫʜʝʥʪʦʢ 
 

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ 

ʚʦʟʨʘʩʪʘ ʥʘ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʩʪʫʜʝʥʪʦʚ 

 
ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ɼʆ ʠ ʄʆɼ, ʥʝ ʦʪʤʝʯʘʶʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʭ ʦʪ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʡ ʚʳʙʦʨʢʠ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,19 ʧʨʠ ʫʨʦʚʥʝ 
ʟʥʘʯʠʤʦʩʪʠ >0,05.  

ʉʘʤʳʤ ʟʥʘʯʠʤʳʤ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʧʦʢʘʟʘʪʝʣʝʤ ʦʙʲʝʤʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ 
ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʜʳʭʘʥʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʢ ʦʢʘʟʘʣʩʷ ʄʆʉ50 ï ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 17,9 ʧʨʠ ʫʨʦʚʥʝ 
ʟʥʘʯʠʤʦʩʪʠ <0,01. ʇʨʠ ʵʪʦʤ 55% ʚʘʨʴʠʨʦʚʘʥʠʷ ʜʠʩʧʝʨʩʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ï 
ʚʦʟʨʘʩʪʦʤ. 

ʋ ʩʪʫʜʝʥʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʄʆʉ50 ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 
0,27 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ >0,05. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʄʆʉ50 ʚ ʚʦʟʨʘʩʪʥʦʤ 
ʧʝʨʠʦʜʝ 20 ï 22 ʛʦʜʘ. 

ɺʳʚʦʜʳ. ʅʝ ʦʪʤʝʯʝʥ ʬʘʢʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ, ʪ.ʢ. ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʙʣʠʟʢʠ ʢ ʥʦʨʤʘʪʠʚʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʦʛʦ ʚʟʨʦʩʣʦʛʦ 
ʯʝʣʦʚʝʢʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘ ʩʪʫʜʝʥʪʦʚ ʥʘ ʞʠʟʥʝʥʥʫʶ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ï ʢʨʠʪʝʨʠʡ 
ʌʠʰʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 15,3 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ <0,05 ( ʫ ʩʪʫʜʝʥʪʦʢ) ʠ 5,64 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ <0,01 ( 
ʫ ʩʪʫʜʝʥʪʦʚ).  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʥʳʝ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ 50 % ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ 
ʣʝʛʢʠʭ (ʄʆʉ50) ʩ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 3.47 ï 6.18 ʣ/ʩ ʜʣʷ ʜʝʚʫʰʝʢ 
ʠ 8.17 ï 9.40 ʣ/ʩ ʜʣʷ ʶʥʦʰʝʡ. 
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ɼʣʷ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʪʘʙʣʠʮʝ ʜʦʣʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 
ʠ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʳʭʘʥʠʷ ʩ ʜʦʣʞʥʳʤʠ. ʆʪʤʝʯʝʥʦ ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 
ʥʘʙʣʶʜʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʣʞʥʳʤ ʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ.  
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QALQONSIMON BEZ (TIREOID) GORMONLARINING TIMUSDAGI PROLIFERATIV VA FIZIOLOGIK 

JARAYONLARNI BOSHQARILISHIDAGI ROLI 
 

 Timus va qalqonsimon bez jabrali ichakning hosilasi boôlib, ularning rivojlanish manbasi umumiydir. 
Shubha yoôqki, bu organlar orasida uzviy bogôliqlik boôlishi kerak. Bu organlarning morfologik tuzilishidagi 
oôxshashlik ham ushbu fikrni toôgôri ekanligidan dalolat beradi. Timus va qalqonsimon bezlar boôlaklarini tuzilishini 
oôrganish natijalarini koôrsatishicha, timusning ikki boôlakligi va qalqonsimon bezning ham ikki boôlakka va 
boôyinchaga ega boôlishi xarakterli hisoblanadi. Barcha juft organlarda bunday tuzilish 22,4 % ni tashkil etadi. 16,7 
% holatlarda ikki boôlakli timus hamda boôyinchasiz va piramidali boôlaksiz ikki boôlakli qalqonsimon bezlarni birga 
kelishi kuzatilsa, 14,9 % holatda ikki boôlakli timus va boôyinchali hamda piramida boôlakli ikki boôlak qalqonsimon 
bezi birga keladi. Uch boôlakli timus va boôyinchali ikki boôlakli qalqonsimon bezning birga kelishi (10,9 %) va ikki 
boôlakli timus hamda piramida boôlakli ikki boôlakka ega qalqonsimon bezning birga  
kelishi (10,3 %) bir muncha kam kuzatiladi. Ikki boôlakli timus va ikki boôlak hamda boôyinchaga ega boôlgan 
qalqonsimon bezning birgalikda kelishi ayollar uchun tipik holat boôlib, u 23,2 % holatda, 17,4 % holatda ikki 
boôlakli timus va boôyinchasiz hamda piramida ulushisiz ikki boôlakli qalqonsimon bez birga kelsa, 15,1 % holatda 
uch boôlakli timus va boôyinchali ikki boôlakli qalqonsimon bezlar birga kelishi kuzatiladi [1, 2]. 

Erkaklarda esa juft organlarni yaôni ikki boôlakli timus va boôyinchali ikki boôlakli qalqonsimon bezlarni ulushi 
21,6 % ni tashkil etadi. Boôyinchali va piramidali boôlakka ega boôlgan ikki boôlakli qalqonsimon bez va ikki boôlakli 
timusni uchrash chastotasi boôyicha ikkinchi oôringa chiqsa (18,1 %) va boôyinchasiz hamda piramidali ulushsiz 
qalqonsimon bez bilan ikki boôlakli timusning birga kelishi 15,9 % holatda kuzatiladi. Insonlarning timusi bilan 
qalqonsimon bezlarining morfologik jihatdan oôzaro bogôliqligi mikroskopik darajada ikki boôlakli timus va boôyincha 
hamda ikkita boôlakka ega qalqonsimon bezni birga kelishi ustun boôlishi hamda timusning chap tomon 
assimmetriyasi bilan qalqonsimon bezning oông tomon assimmetriyasini tipik nisbati bilan xarakterlanadi [6]. 
Hozirgi vaqtda yagona neyroimmunoendokrin tizimga kiruvchi timus va qalqonsimon bezlarning funksional aloqasi 
toôliq yozilgan. Gipotireoz timus boôlagining oôrta maydonini ishonchli kamayishiga olib keladi. Bu paytda uzoq 
muddatli gipotireozli hayvonlarda bu koôrsatkich nazoratga nisbatan 14 % ga kamaydi. Turli qismlar yuzasini 
alohida-alohida oôrganish, gipotireozda magôizli maydon yuzasini nazoratga nisbatan (22-30 % ga) kam boôlishini 
koôrsatdi.  

Uzoq muddatli gipotireoz paytida ham xuddi qisqa muddatlidagidek hayvonlar timus boôlaklari zonasidagi 
hujayralarning joylanishini oôrtacha zichligini kamayishiga olib keldi. Gipotireozning muddatiga bogôliq holda 
poôstloq zonadagi hujayralarning zichligi 7,0-13,7 % ga kamaygan boôlsa, magôiz zonasida esa nazoratga nisbatan 
8,3-11,4 % kamaydi. Qalqonsimon bez gormonlari konsentrasiyasining kamayishi timositlarni proliferativ faolligiga 
salbiy taôsir qilish bilan birga timus hujayralari destruksiyasi darajasini oshirishi aniqlandi. Uzoq muddatli 
gipotireoz paytida timus hujayralarini mitotik faolligini bir muncha kamayishi kuzatiladi. Bu hayvonlarning poôstloq 
va magôiz zonalarida mitozlar miqdori mos holda nazoratga nisbatan bor-yoôgôi 41 va 53 % ni tashkil etdi. 

Qisqa muddatli gipotireozda mitozlar sonini kamayishi unchalik aniq boôlmasada, proliferasiyalanuvchi 
hujayralarni soni bu paytda nazoratga nisbatan 82-87 % ni tashkil etdi. Gipotireoz paytida mitozlar sonini 
kamayishi timusning zonalarida destruktiv hujayralar miqdorini ortishi bilan birga kechadi. Bizning olgan 
ma`lumotlarimiz asosida keltirilgan jadvallardan koôrinib turibdiki, poôstloq zonada destruksiyalanish darajasini bir 
muncha koôp ortishi kuzatildi, qaysiki qisqa muddatli gipotireozda 1,77 uzoq muddatli gipotireozda esa nazoratga 
nisbatan 2,9 marta ortiq boôldi. Xuddi shunday, ammo bir muncha kam darajada magôiz qavatda destruksiya 
darajasi ortdi. Uzoq muddatli gipotireozli kalamushlarning timusida bir muncha aniq namoyon boôluvchi morfologik 
va submikroskopik oôzgarishlar boôlishi kuzatildi. Poôstloq zonasining koôpchilik boôlaklarida ingichka yoôl-yoôl 
xarakteriga ega boôlgan timositlar zich joylashgan qism bilan hujayralar saqlamaydigan tiniq, yorugô qismlarni 
navbatlashuvi kuzatildi [4]. 
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Ukrainalik mualliflarning ishlarida qalqonsimon bezning olib tashlanishi timik gormonlarni ishlab chiqarilishi 
borasida timusning sekretorlik faoliyatini soônishi bilan birga kechishi koôrsatib berilgan [5]. 

Greyvs kasalligi autoimmunli buzilish hisoblanadi va qalqonsimon bezni kattalashishi hamda gipotireozni 
rivojlanishi bilan xarakterlanadi. Autoantitana qalqonsimon bezning follikulyar hujayralari membranasidagi 
tireotrop gormon reseptorlari bilan birikadi va hujayralar proliferasiyasini hamda tireoid gormonlar sintezini 
stimullaydi. Uning reseptorlari ekstratireoidal organlarda, shu jumladan insonlarni ayrisimon bezida ham  
aniqlandi [1]. 

Timusning transformasiyalanish darajasini eng minimal darajasi barcha pasiyentlarda boôlmasada, lekin 
koôpchilikda kuzatildi. Masalan, [2] ishda Greyvs kasalligiga nisbatan ikkilamchi boôlgan tireotoksikoz bilan 
kasallangan uchta pasiyentning anamnezi yozilgan va timusning juda kattalashishi qayd qilingan. Kompyuterli 
tomografiyada (KT) timusning hajmi 67,81 va 54 sm ni tashkil etgan. Ikki pasiyentda tireotoksikozga qarshi 
davolash ishlari muvaffaqiyatli amalga oshirilganidan keyin ularni iltimosiga binoan qayta tekshirishlar oôtkazish 
uchun qaytarildi. Qayta KT da esa timusning hajmi oôzaro mos holda 72% va 78% ga qisqardi. 

Greyvs kasalligiga bogôliq holda timusda ikki tipdagi gistologik oôzgarishlar yozilgan: ayrisimon bezning 
parenximalarini giperplaziyasi va magôiz qatlamning limfoid qismining giperplaziyasi. Gipertireozli pasiyentlarda 
timusning transformasiyasining asosida yotuvchi mexanizm hali toôligôicha tushintirib berilmagan, ammo Greyvs 
kasalliklarini rivojlanishi asosida yotuvchi autoimmunli jarayonlar ushbu patologiyada hal qiluvchi rol oôynaydi [3]. 

Greyvs gipertireozini davolash uchun antitireoid preparatlaridan, jumladan, metimazol va 
propiltiourasillardan foydalaniladi. Antitireoidli preparatlar taôsirining tahlili timusning limfoidli subpopulyasiyasida 
proporsional oôzgarishlarni aniqladi. Limfositlarning umumiy populyasiyasida B-hujayralarning ulushi jiddiy 
darajada kamaydi, lekin T-hujayralarning miqdori, ayniqsa nofaol boôlganlarining soni keskin koôpaydi. Bundan 
tashqari boshqaruvchi T-hujayralarning CD4

+
 va CD25

+
 ulushi taloqda va hududiy periferik tugunlarda jiddiy 

darajada ortdi. Yuqorida qayd qilingan oôzgarishlarning koôpchiligi tireoidli statusini stabillashuvi bilan muôtadil 
darajagacha tiklandi. Bu natijalar yaôni gipotireozni vaqtincha qayd qiluvchi antitireoid preparatlar 
immunokomponentli javobni ortishi bilan immun tizim organlarining hujayrali populyasiyasini rivojlanishini 
stimullanishini chaqiradi [7]. 

Immun tizimlar holatini oôzgarishini tireoidektomiya qilingan sichqonlarda oôrganildi. Gipotireozda timusning 
endokrin funksiyasini kamayishi, interleykin-2 faolligi, T-killerlarning sitotik faolligi, leykositlarni proliferativlik 
qobiliyatini ishonchli pasayishi va qondagi immun komplekslar miqdorini ishonchli koôpayishi kuzatildi. Gipotireozni 
kompensasiyasini yuzaga kelish sharoitida timogen va polioksidoniya kabi timusni fiziologik faolligini oshiruvchi 
stimulyatorlarni terapevtik taôsirini jiddiy ortishi aniqlandi [5]. 

Tireoid taqchillik holatlaridagi immun tizimlar faolligining soônishini immunokomponentli hujayralar 
metabolizmining kinetikasi va organizmdagi tireoid gormonlar konsentrasiyalarining uzviy aloqasi bilan 
tushuntirish mumkin. Immun tizimning hujayralari (peritoneal limfositlar, monositlar,granulositlar, semiz hujayralar, 
timositlar) triyodtironin (T3 )ni saqlaydi. Immunokomponentli hujayralardagi T3 ning konsentrasiyasi va 
qalqonsimon bezdagi T3ning miqdori TTG bilan boshqarilishi aniqlangan edi. Organizmdagi immunokomponentli 
hujayralarni katta miqdorda boôlishini hisobga olgan holda T3 statusni TTG bilan boshqarilishi orasidagi bogôliqlik 
shu jumladan immunologik tizim tashqarisida ham muhim fiziologik va patologik rolga ega boôlishi mumkin [6].  
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ʊɸ ɻɽʆʃʆɻɯʗ 
 

ʆʣʝʥʘ ɹʘʨʩʫʢʦʚʘ, ɸʥʜʨʽʡ ɻʦʤʘʥ 
(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ʆʎɯʅʂɸ ɸɻʈʆʂʃɯʄɸʊʀʏʅʀʍ ʋʄʆɺ ʌʆʈʄʋɺɸʅʅʗ ʗʈʆɻʆ ʗʏʄɽʅʖ ɺ ʃɯʉʆʉʊɽʇʆɺɯʁ ɿʆʅɯ  
 
ʋ ʟʝʨʥʦʚʦʤʫ ʢʣʠʥʽ ʋʢʨʘʾʥʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʷʨʦʛʦ ʷʯʤʝʥʶ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 40%. ʆʩʥʦʚʥʠʤʠ 

ʨʘʡʦʥʘʤʠ ʡʦʛʦ ʦʙʨʦʙʽʪʢʫ ʻ ʇʦʣʽʩʩʷ, ʇʨʠʢʘʨʧʘʪʩʴʢʽ ʨʘʡʦʥʠ, ʮʝʥʪʨʘʣʴʥʽ ʦʙʣʘʩʪʽ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʽ 
ʉʪʝʧʦʚʠʡ ʟʦʥ. ʋʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʟ ʨʦʢʫ ʚ ʨʽʢ ʢʦʣʠʚʘʻʪʴʩʷ ʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʨʦʜʥʦ-
ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʝʨʠʪʦʨʽʾ ʦʙʨʦʙʽʪʢʫ. ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ ʦʙʨʦʙʽʪʢʫ 
ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʷʨʦʛʦ ʷʯʤʝʥʶ, ʘʛʨʦʪʝʭʥʽʮʽ ʦʙʨʦʙʽʪʢʫ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ 
ʚʠʩʦʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʽʣʴʰ ʧʦʚʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʦʶ ʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʄʘʢʩʠʤʫʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ 
ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʫʣʴʪʫʨʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʢʨʘʱʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʾʭ ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʅʘʤʠ ʩʪʘʚʠʣʦʩʷ ʟʘʚʜʘʥʥʷ ʦʮʽʥʠʪʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʷʨʦʛʦ ʷʯʤʝʥʶ ʧʦ 
ʪʝʨʠʪʦʨʽʾ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʪʝʨʽʘʣʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴʟʘ 
ʷʨʠʤ ʷʯʤʝʥʝʤ, ʚʨʦʞʘʡʥʽʩʪʶ ʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʤʝʨʝʞʽ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ ʮʝʥʪʨʘʣʴʥʠʭ 
ʦʙʣʘʩʪʝʡ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. 

ɺ ʷʢʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 
ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ɸ.ʅ. ʇʦʣʴʦʚʦʛʦ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʽʾ  
ʍ.ɻ. ʊʦʦʤʽʥʛʘ ʧʨʦ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ [1-5]. 

ʈʦʟʛʣʷʥʝʤʦ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʥʘ ʧʨʠʢʣʘʜʽ 
ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɸʥʘʣʽʟ ʭʦʜʫ ʜʝʢʘʜʥʠʭ ʩʫʤ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʨʘʜʽʘʮʽʾ (ʌɸʈ) ʧʦʢʘʟʫʻ, ʱʦ ʚ ʧʝʨʰʫ ʜʝʢʘʜʫ 
ʚʝʛʝʪʘʮʽʾ (ʨʠʩ. 1.1) ʩʫʤʘ ʌɸʈ ʩʪʘʥʦʚʠʪʴ 301 ɼʞ/ʩʤ

2.
ʜʝʢ. ʋ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʚʽʜʟʥʘʯʝʥʠʡ ʨʽʟʢʠʡ ʩʪʨʠʙʦʢ 

ʟʥʘʯʝʥʴ ʜʦ 480 ɼʞ/ʩʤ
2.
ʜʝʢ. ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʽ ʜʦ ʯʝʪʚʝʨʪʦʾ ʜʝʢʘʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʣʘʚʥʠʡ ʭʽʜ ʢʨʠʚʦʾʩʫʤ 

ʌɸʈ ʜʦ 609 ɼʞ/ʩʤ
2.
ʜʝʢ. ʎʝ ʟʥʘʯʝʥʥʷ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʜʣʷ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʇʦʪʽʤ ʚ ʥʘʩʪʫʧʥʽʡ 

ʜʝʢʘʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʜʦ 574 ɼʞ/ʩʤ
2.
ʜʝʢ.  

 

 
ʈʠʩ. 1.1. ɼʠʥʘʤʽʢʘ ʜʝʢʘʜʥʠʭ ʧʨʠʨʦʩʪʽʚ ʇɺ ʽ ʩʫʤ ʌɸʈ (×ʌɸʈ) ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ.  
 
ʋ ʰʦʩʪʽʡ ʜʝʢʘʜʽ (ʬʘʟʘ ʢʦʣʦʩʽʥʥʷ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦ 600 ɼʞ/ʩʤ

2.
ʜʝʢ. ɼʦ ʢʽʥʮʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʨʠʚʘ ʭʦʜʫ ʩʫʤ ʌɸʈ ʦʧʫʩʢʘʻʪʴʩʷ ʜʦ 120 ɼʞ/ʩʤ
2.
ʜʝʢ.  

ɼʣʷ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʩʪʽʚ ʇɺ (ʨʠʩ. 1.1) ʭʘʨʘʢʪʝʨʥʦ, ʱʦ ʧʨʠʨʦʩʪʠ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʦʟʥʘʯʢʠ 131 ʛ/ʤ
2.
ʜʝʢ. 

ʋ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʚʽʜʟʥʘʯʝʥʠʡ ʨʽʟʢʠʡ ʩʪʨʠʙʦʢ, ʜʝ ʨʽʚʝʥʴ D ʇɺ ʩʪʘʥʦʚʠʪʴ 228 ʛ/ʤ
2.
ʜʝʢ. ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʣʘʚʥʠʡ ʭʽʜ ʧʨʠʨʦʩʪʽʚ ʇʋ ʜʦ 280 ʛ/ʤ
2.
ʜʝʢ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ 

ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ - ʢʦʣʦʩʽʥʥʷ, ʷʢʠʡ ʩʢʣʘʜʘʻ 350 ʛ/ʤ
2.
ʜʝʢ. ʌʘʟʠ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ, ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ 

- ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʧʨʠʨʦʩʪʽʚ ʇɺ ʟʽ 345 ʜʦ 289 ʛ/ʤ
2.
ʜʝʢ. ʌʘʟʘ 

ʧʦʚʥʘ ʩʪʠʛʣʽʩʪʴ ʜʣʷ D ʇɺ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʘʜʽʥʥʷʤ ʨʽʚʥʷ ʧʨʠʨʦʩʪʽʚ ʜʦ 51 ʛ/ʤ
2.
ʜʝʢ.  

ʌʦʨʤʫʚʘʥʥʷ ʩʪʝʙʣʦʩʪʦʶ ʥʘ ʨʽʚʥʽ ʇɺ ʡʜʝ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦ ʚʽʜ ʧʝʨʰʦʾ ʜʦ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʚʝʛʝʪʘʮʽʾ ʽ 
ʧʨʠʨʦʩʪʠ ʩʪʝʙʝʣ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʜ 19 ʜʦ 390ʩʪʝʙʣ./ʤ

2.
 ʜʝʢ. ʇʦʪʽʤ ʢʫʱʽʥʥʷ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʽ ʜʦ ʯʝʪʚʝʨʪʦʾ - 
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ʧ'ʷʪʦʾ ʜʝʢʘʜʽ ʚʝʛʝʪʘʮʽʾ (ʢʦʣʦʩʽʥʥʷ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʷʢʘ ʨʝʜʫʢʮʽʷ ʩʪʝʙʝʣ. ʂʫʱʠʩʪʽʩʪʴ ʚʽʜ ʧʝʨʰʦʾ ʜʦ 
ʯʝʪʚʝʨʪʦʾ ʜʝʢʘʜʽ ʜʦʩʷʛʘʻ ʟʥʘʯʥʠʭ ʚʝʣʠʯʠʥ ʚʽʜ 1,5 ʜʦ 3,3 ʚʽʜʥ. ʦʜ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʟʨʦʩʪʘʻ ʚʽʜ 728 
ʜʦ 1666 ʩʪʝʙʣ./ʤ

2
. 

ɺʦʣʦʛʦ- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʻ ʬʘʢʪʦʨʦʤ, ʢʦʨʠʛʫʚʘʣʴʥʠʤ ʚʨʦʞʘʡʥʽʩʪʴ. ʈʦʟʛʣʷʥʝʤʦ ʜʠʥʘʤʽʢʫ 
ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʘʡʦʥʽ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʭʦʜʦʤ ʩʝʨʝʜʥʴʦʾ ʟʘ 
ʜʝʢʘʜʫʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ. 

ʅʠʞʥʷ ʤʝʞʘ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʊopt1 ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷ 8,5 ʉ̄. ʇʦʪʽʤ ʧʣʘʚʥʦ 
ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ ʚ ʢʽʥʮʽ ʧʝʨʽʦʜʫ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʽ ʩʪʘʥʦʚʠʪʴ 

17,0 ʉ̄, ʧʦʪʽʤ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 16,8 ʉ̄. ɺʝʨʭʥʷ ʤʝʞʘ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʊopt2, 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ 10,4 ʉ̄, ʧʦʩʪʫʧʦʚʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 19,5 ʉ̄. 

ʋ ʧʝʨʰʫ ʜʝʢʘʜʫ ʚʝʛʝʪʘʮʽʾ ʩʝʨʝʜʥʷ ʟʘ ʜʝʢʘʜʫʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 10,4 ʉ̄. ɿ ʧʦʯʘʪʢʫ 
ʚʝʛʝʪʘʮʽʾ ʽ ʜʦ ʩʝʨʝʜʠʥʠ ʬʘʟʠ ʢʫʱʽʥʥʷ - ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ ʩʝʨʝʜʥʷ ʟʘ ʜʝʢʘʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʠʱʝ 
ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʊopt2, ʧʦʪʽʤ ʚʦʥʘ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
ʽʥʪʝʨʚʘʣʽ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʢʽʣʴʢʘ ʧʝʨʝʚʠʱʫʶʯʠ ʊopt2 ʚ ʩʘʤʦʤʫ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ. 

ʉʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ ʤʘʻ ʜʦʙʨʝ ʚʠʨʘʞʝʥʫ ʜʠʥʘʤʽʢʫ. 
ʅʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʜʝʢʘʜʫ ʩʪʘʥʦʚʠʪʴ 14 ʤʤ, ʚ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʡʦʛʦ 

ʨʽʚʝʥʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 19 ʤʤ ʽ ʧʨʦʜʦʚʞʫʻ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʜʦ 23 ʤʤ, ʱʦ ʻ ʤʘʢʩʠʤʫʤʦʤ ʜʣʷ ʫʩʴʦʛʦ 
ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ, ʚ ʧʝʨʽʦʜ ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ - ʢʦʣʦʩʽʥʥʷ ʡʦʛʦ ʨʽʚʝʥʴ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 19 
ʤʤ. ɼʚʽ ʦʩʪʘʥʥʽ ʜʝʢʘʜʠ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 22 ʤʤ. ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʤʦʣʦʯʥʘ 
- ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ ʚʽʜʟʥʘʯʝʥʠʡ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʜʝʢʘʜʫ ʜʦ 4 ʤʤ. 

ɺʝʣʠʯʠʥʘ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʜʝʢʘʜʫ ʜʦ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ɽ/ɽ0 ʥʘʡʚʠʱʘ ʚ 
ʧʝʨʰʫ ʜʝʢʘʜʫ ʚʝʛʝʪʘʮʽʾ (0,70 ʚʽʜʥ.ʦʜ.). ʇʣʘʚʥʦ ʟʥʠʞʫʶʯʠʩʴ, ʚʦʥʘ ʜʦʩʷʛʘʻ ʥʘʡʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʫ ʬʘʟʫ 
ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʽ ʩʪʘʥʦʚʠʪʴ 0,48 ʚʽʜʥ.ʦʜ. ɼʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʽʚʝʥʴ 
ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʜʝʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ (ʜʦ 0,52 ʚʽʜʥ.ʦʜ.). 

ʊʘʢʽ ʫʤʦʚʠ ʚʦʣʦʛʦ- ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʟʘʙʝʟʧʝʯʠʣʠ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʭʦʜʫ ʧʨʠʨʦʩʪʽʚ 
ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʤʦʞʣʠʚʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʍʽʜ ʢʨʠʚʦʾ ʧʨʠʨʦʩʪʽʚ ʄɺʋ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 99 ʛ/ʤ
2.
ʜʝʢ, ʟʨʦʩʪʘʶʯʠ ʚ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʜʦ 170 ʛ/ʤ

2.
 ʜʝʢ. ɿ 

ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʣʘʚʥʠʡ ʭʽʜ ʧʨʠʨʦʩʪʽʚ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʚ ʢʽʥʮʽ ʬʘʟʠ ʢʫʱʽʥʥʷ - ʚʠʭʽʜ ʚ 
ʪʨʫʙʢʫ (231 ʛ/ʤ

2.
 ʜʝʢ), ʧʦʪʽʤ ʫ ʬʘʟʫ ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ - ʢʦʣʦʩʽʥʥʷ ʧʦʤʽʪʥʠʡ ʨʽʟʢʠʡ ʩʧʘʜ ʧʨʠʨʦʩʪʽʚ ʜʦ 194 ʛ/ʤ

2.
 

ʜʝʢ. ɿʘ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʨʽʚʝʥʴ ʧʨʠʨʦʩʪʽʚ ʟʥʠʟʠʚʩʷ ʜʦ 122 ʛ/ʤ
2.
 ʜʝʢ. 

ʅʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʽʚʝʥʴ ʩʪʘʥʦʚʠʪʴ 21 ʛ/ʤ
2.
 ʜʝʢ. 

ʇʨʠʨʽʩʪ ʩʪʝʙʣʦʩʪʦʶ ʥʘ ʨʽʚʥʽ ʄʄɺ ʩʧʦʯʘʪʢʫ ʡʜʝ ʩʧʦʚʽʣʴʥʝʥʦ. ʇʨʠʨʦʩʪʠ ʩʪʘʥʦʚʣʷʪʴ 16 ʩʪʝʙʣ./ʤ
2. 
ʜʝʢ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʝʙʝʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʚʝʛʝʪʘʮʽʾ ʽ ʜʦʩʷʛʘʻ 356 ʩʪʝʙʣ./ʤ
2. 
ʜʝʢ. 

ʂʫʱʠʩʪʽʩʪʴ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 1,2 ʚʽʜʥ.ʦʜ. ʇʦʪʽʤ ʚ ʧʝʨʽʦʜ ʢʫʱʽʥʥʷ - ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ ʚʦʥʘ 
ʜʦʩʷʛʘʣʘ 3,0 - 3,1 ʚʽʜʥ.ʦʜ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʥʘ ʨʽʚʥʽ ʄʄɺ ʟʨʦʩʪʘʻ ʚʽʜ 534 ʜʦ 1262 ʩʪʝʙʣ./ʤ

2
. 

ʇʨʠʨʦʩʪʠ ʜʽʡʩʥʦ - ʤʦʞʣʠʚʠʭ ʚʨʦʞʘʾʚ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʦʟʥʘʯʢʠ 66 ʛ/ʤ
2.
 ʜʝʢ., ʧʦʪʽʤ ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʽ ʚ 

ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʜʦʩʷʛʘʶʪʴ 113 ʛ/ʤ
2.
 ʜʝʢ. ɼʘʣʽ ʡʜʝ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ, ʤʘʢʩʠʤʫʤ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ 

ʢʫʱʽʥʥʷ - ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ ʽ ʩʪʘʥʦʚʠʪʴ 153 ʛ/ʤ
2.
 ʜʝʢ. ʌʘʟʘ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʜʦ 90 ʛ/ʤ
2.
 ʜʝʢ. ʅʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠʨʦʩʪʠ ɼʄɺ ʟʥʠʞʫʶʪʴʩʷ ʜʦ 14 ʛ/ʤ

2
. 

ʅʘ ʨʽʚʥʽ ɼɺʋ ʬʦʨʤʫʻʪʴʩʷ ʤʝʥʰʠʡ ʩʪʝʙʣʦʩʪʽʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ ʄʄɺ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ 
ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʽ ʩʪʘʥʦʚʠʪʴ 314 ʩʪʝʙʣ./ʤ

2. 
ʜʝʢ. ʅʘʡʙʽʣʴʰʘ ʨʝʜʫʢʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʢʦʣʦʩʽʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʫʱʠʩʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 2,5 - 2,6 ʚʽʜʥ. ʦʜ. ɿʘʛʘʣʴʥʝ ʯʠʩʣʦ 
ʩʪʝʙʝʣ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ ʜʦʩʷʛʘʻ 913 ʩʪʝʙʣ./ʤ

2.
ʜʝʢ. 

ɼʠʥʘʤʽʢʘ ʧʨʠʨʦʩʪʽʚ ʥʘ ʨʽʚʥʽ ʋɺ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʂʨʠʚʘ ʭʦʜʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 42 
ʛ/ʤ

2.
 ʜʝʢ., ʨʽʟʢʦ ʟʨʦʩʪʘʶʯʠ ʚ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʜʦ 72 ʛ/ʤ

2.
 ʜʝʢ. ʍʽʜ ʢʨʠʚʦʾ ʧʨʠʙʣʠʟʥʦ ʩʭʦʞʠʡ ʟ ʭʦʜʦʤ ʢʨʠʚʦʾ. 

ʄʘʢʩʠʤʫʤ ʚʽʜʟʥʘʯʝʥʠʡ ʥʘʧʨʠʢʽʥʮʽ ʤʝʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ ʢʫʱʽʥʥʷ - ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ ʽ ʩʪʘʥʦʚʠʪʴ 99 ʛ/ʤ
2.
 ʜʝʢ. 

ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʨʽʚʝʥʴ ʟʥʠʞʫʻʪʴʩʷ ʟ 71 ʜʦ 58 ʛ/ʤ
2.
 ʜʝʢ. ɼʦ ʢʽʥʮʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʘʜʘʻ ʜʦ 9 ʛ/ʤ
2.
 ʜʝʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʷʨʦʛʦ ʷʯʤʝʥʶ ʽ 
ʬʦʨʤʫʚʘʥʥʷ ʩʪʝʙʣʦʩʪʦʶ ʧʦ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʯʦʪʠʨʠ ʪʠʧʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 
ʫʤʦʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʜʠʥʘʤʽʢʫ ʢʫʱʠʩʪʦʩʪʽ ʽ ʛʫʩʪʦʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ. 

 
ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʘʩʦʚ ɺ.ʄ. ʀʟʤʝʥʯʠʚʦʩʪʴʫʨʦʞʘʝʚ ʠ ʦʮʝʥʢʘ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ï ʃ.: 
ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1986. ï 152 ʩ. 

2. ʇʦʣʝʚʦʡ ɸ. ʅ.ʄʦʜʝʣʶʚʘʥʥʷ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ.- ʆʜʝʩʘ, 
2005. ï 345 ʩ. 

3. ʇʦʣʝʚʦʡ ɸ.ʅ.ʊʝʦʨʠʷ ʠ ʨʘʩʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ï ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 
1983. ï 175 ʩ. 

4. ʇʦʣʝʚʦʡ ɸ.ʅ., ʄʳʟʠʥʘ ʊ.ʀ.ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʣʠʷʥʠʷ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ // ʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʣʦʛʠʷ. ï 1975. ï ˉ8. ï ʉ. 82 ï 87. 

5. ʊʦʦʤʠʥʛ ʍ.ɻ.ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʇʦʩʝʚʦʚ. ï ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 
1986. ï 264 ʩ. 
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ʆʣʝʥʘ ɹʘʨʩʫʢʦʚʘ, ɸʥʜʨʽʡ ʂʦʣʫʥ 
(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʗʈʆɻʆ ʗʏʄɽʅʖ ɺ ɾʀʊʆʄʀʈʉʔʂɯʁ ʆɹʃɸʉʊɯ 

 
ʗʯʤʽʥʴ ð ʥʘʡʙʽʣʴʰ ʩʢʦʨʦʩʪʠʛʣʘ ʷʨʘ ʟʝʨʥʦʚʘ ʢʫʣʴʪʫʨʘ, ʚʝʛʝʪʘʮʽʡʥʽʡ ʧʝʨʽʦʜ ʷʢʦʾ ʩʢʣʘʜʘʻ 60-110 ʜʥʽʚ. 

ʗʨʠʡ ʷʯʤʽʥʴ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʢʦʨʦʪʢʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 
ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʻ ʥʘʡʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʤ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ ʜʦ ʧʦʧʝʨʝʜʥʠʢʘ. ʗʨʠʡ 
ʷʯʤʽʥʴ ʻ ʚʘʞʣʠʚʦʶ ʪʝʭʥʽʯʥʦʶ, ʧʨʦʜʦʚʦʣʴʯʦʶ ʽ ʢʦʨʤʦʚʦʶ ʢʫʣʴʪʫʨʦʶ. ɿʝʨʥʦ ʷʯʤʝʥʶ - ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʢʦʨʤ 
ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʩʚʠʥʝʡ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʩʝʙʽʯʥʦʶ ʢʽʣʴʢʽʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʚʧʣʠʚ 
ʩʢʣʘʜʘʶʯʠʭ ʽ ʦʯʽʢʫʚʘʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʨʦʙʽʪ ʧʦ 
ʤʦʜʝʣʶʚʘʥʥʶ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʽ ʚ 
ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ï ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ.  

ʄʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 
ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʍ.ɻ. ʊʦʦʤʽʥʛʘ ʽ ʨʝʟʫʣʴʪʘʪʘʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʨʦʩʣʠʥ ɸ.ʄ. ʇʦʣʴʦʚʦʛʦ [1-5]. 

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʥʘʤʠ ʙʫʣʠ ʦʮʽʥʝʥʽ ʘʛʨʦʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʷʨʦʛʦ 
ʷʯʤʝʥʶ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɺʦʥʘ ʤʘʻ ʙʣʦʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʤʽʩʪʠʪʴ ʧôʷʪʴ ʙʣʦʢʽʚ: ï ʙʣʦʢ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʙʣʦʢ ʧʦʢʘʟʥʠʢʽʚ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ; 
ï ʙʣʦʢ ʬʫʥʢʮʽʾ ʚʧʣʠʚʫ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʥʘ ʧʨʦʜʫʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʨʦʩʣʠʥ; 
ï ʙʣʦʢ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ; 
ï ʙʣʦʢ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. 
ɹʣʦʢ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʘʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʽ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ 
ʥʘ ʜʚʽ ʛʨʫʧʠ: 

- ʧʝʨʰʘ ʛʨʫʧʘ ï ʩʝʨʝʜʥʷ ʜʝʢʘʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʩʝʨʝʜʥʷ ʟʘ ʜʝʢʘʜʫ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʩʦʥʷʯʥʦʛʦ 
ʩʷʡʚʘ, ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ, ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʜʝʢʘʜʽ. 

- ʜʨʫʛʘ ʛʨʫʧʘ - ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʙʘʣʠ ˇʨʫʥʪʦʚʦʛʦ ʙʦʥʽʪʝʪʫ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ. 
ɹʣʦʢ ʧʦʢʘʟʥʠʢʽʚ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ʉ.ɯ. ʉʽʚʢʦʚʘ 
 

1,231,1 )(315)(66,12 jjjj
o BɸSSQ +Ö+Ö= ,    (1) 

 

ʜʝ ʦQ  - ʩʫʤʘʨʥʘ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʚʝʨʭʥʶ, ʢʘʣ/(cʤ
2
ʜ); 

SS - ʩʝʨʝʜʥʷ ʟʘ ʜʝʢʘʜʫ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʩʦʥʷʯʥʦʛʦ ʩʷʡʚʘ, ʛʦʜ; 
j - ʥʦʤʝʨ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʝʢʘʜʠ; 
ɸ ̔ ɺ - ʧʨʦʤʽʞʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʰʠʨʦʪʠ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʥʘʭʠʣ ʉʦʥʮʷ. 
ɹʣʦʢ ʬʫʥʢʮʽʡ ʚʧʣʠʚʫ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʨʦʩʣʠʥ. ɺ ʦʩʥʦʚʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʨʦʩʣʠʥ ʣʝʞʠʪʴ ʬʦʪʦʩʠʥʪʝʟ. ʁʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʫʤʦʚʣʶʻʪʴʩʷ ʬʘʟʦʶ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʫʤʦʚʘʤʠ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʥʪʦʛʝʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʬʦʪʦʩʠʥʪʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʬʦʨʤʫʣʘ  
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ʜʝ ʚʝʣʠʯʠʥʘ aʌ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ  
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ʜʝ aʌ - ʦʥʪʦʛʝʥʝʪʠʯʥʘ ʢʨʠʚʘ ʬʦʪʦʩʠʥʪʝʟʫ, ʚʽʜʥ. ʦʜ.; 

ʦ
ʌa  - ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʦʥʪʦʛʝʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ ʬʦʪʦʩʠʥʪʝʟʫ, ʚʽʜʥ. ʦʜ.; 

11
tS  - ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʽʜ ʩʭʦʜʽʚ, ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ, Üʉ; 
TS2 - ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, Üʉ. 

ɹʣʦʢ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʈʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʤʽʩʪʦʤ ʚ ʥʴʦʤʫ ʛʫʤʫʩʫ 
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optumG
umG

umGF = ,      (4) 

 

ʜʝ 
umGF - ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʜʦ ʚʝʣʠʯʠʥʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ, ʚʽʜʥ. ʦʜ. 
Gum - ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ, %; 

optumG  - ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʽʚ, %. 
ʌʫʥʢʮʽʷ ʚʧʣʠʚʫ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʆ.ʉ.ʆʙʨʘʟʮʦʚʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 
 

)1(1,1exp[)( 35,1

umGumGumG FFFW -ÖÖ= ,      (5) 

 

ʜʝ 
umGFW  - ʬʫʥʢʮʽʷ ʚʧʣʠʚʫ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ, ʚʽʜʥ. ʦʜ. 

ɹʣʦʢ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʨʦʞʘʡʥʦʩʪʽ (ʇʋ)- ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ɿʙʽʣʴʰʝʥʥʷ ʇʋ 
ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʟʘ ʜʝʢʘʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʾ ʨʘʜʽʘʮʽʾ 
(ʌɸʈ) ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʬʦʪʦʩʠʥʪʝʟʫ ʧʨʦʪʷʛʦʤ 
ʚʝʛʝʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 
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umGFW  10,    (6) 

ʜʝ 
t

ʇʋ

D

D
- ʧʨʠʨʽʩʪ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʨʦʞʘʶ ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʟʘ ʜʝʢʘʜʫ, ʛ/(ʤ

2
ʜʝʢ.); 

aʌ - ʦʥʪʦʛʝʥʝʪʠʯʥʘ ʢʨʠʚʘ ʬʦʪʦʩʠʥʪʝʟʫ, ʚʽʜʥ. ʦʜ.; 

h - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʧʦʩʽʚʽʚ, ʚʽʜʥ. ʦʜ.; 
Qʬʘʨ ï ʩʝʨʝʜʥʷ ʜʝʢʘʜʥʘ ʟʘ ʜʦʙʫ ʩʫʤʘ ʌɸʈ, ʢʘʣ/(ʩʤ

2
ʜ); 

ɺʧʣ - ʙʘʣ ˇʨʫʥʪʦʚʦʛʦ ʙʦʥʽʪʝʪʫ (ʙʘʣ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ), ʚʽʜʥ. ʦʜ.; 
q - ʢʘʣʦʨʽʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʢʢʘʣ/ʛ; 
10 - ʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ. 
ʈʽʚʝʥʴ ʇʋ ʛʦʩʧʦʜʘʨʩʴʢʦ - ʢʦʨʠʩʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ (ʟʝʨʥʘ, ʢʦʨʝʥʝʧʣʦʜʽʚ, ʙʫʣʴʙʦʧʣʦʜʽʚ) ʧʨʠ ʡʦʛʦ 

ʩʪʘʥʜʘʨʪʥʽʡ ʚʦʣʦʛʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ 
 

ʛʦʩʧ
ʇʋ
ʛʦʩʧʛʦʩʧ Vʂʇʋʇʋ ÖÖÖ=  1,0 ,    (7) 

 
ʜʝ ʇʋʛʦʩʧ. - ʧʦʪʝʥʮʽʡʥʠʡ ʫʨʦʞʘʡ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʢʦʨʠʩʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ ʧʨʠ ʡʦʛʦ ʩʪʘʥʜʘʨʪʥʦʾ 

ʚʦʣʦʛʦʩʪʽ, ʮ/ʛʘ; 

 
ʇʋ

ʛʦʩʧʂ .  - ʯʘʩʪʢʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʢʦʨʠʩʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ ʚ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʫʨʦʞʘʶ, ʚʽʜ. 

ʦʜ.; 
Vʛʦʩʧ. - ʩʪʘʥʜʘʨʪʥʘ ʚʦʣʦʛʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʢʦʨʠʩʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ (ʟʝʨʥʘ, ʢʦʨʝʥʝʧʣʦʜʽʚ, 

ʙʫʣʴʙʦʧʣʦʜʽʚ), ʚʽʜ. ʦʜ. 
ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʇʋ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʰʣʷʭʦʤ ʩʝʣʝʢʮʽʾ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʷʢʽ ʤʘʪʠʤʫʪʴ 

ʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. 
ʌʦʨʤʫʣʠ (1 - 7) ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʘʛʨʦʝʢʦʣʦʛʽʯʥʫ ʢʘʪʝʛʦʨʽʶ ʇʋ - ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 
ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʦʜʝʣʣʶ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʪʝʤʧʝʨʘʪʫʨʦ-ʚʦʣʦʛʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʘʥʽ ʚʨʦʞʘʾ ʨʽʟʥʦʛʦ ʨʽʚʥʷ (ʇɺ, ʄʄɺ, ɼʄɺ, ʋɺ), ʦʮʽʥʢʘ ʩʪʫʧʝʥʶ 
ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʦʮʽʥʢʘ ʨʽʚʥʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʮʽʥʢʘ ʢʫʣʴʪʫʨʠ 
ʟʝʤʣʝʨʦʙʩʪʚʘ. ʊʘʢʦʞ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʜʠʥʘʤʽʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʨʠʨʦʩʪʽʚ 
ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʨʦʞʘʶ (ʩʫʭʘ ʤʘʩʘ, ʛ/ʤ

2
) 

ʇʦʪʝʥʮʽʡʥʠʡ ʚʨʦʞʘʡ ʩʫʭʦʾ ʤʘʩʠ ʷʨʦʛʦ ʷʯʤʝʥʶ ʚ ʧʝʨʰʦʾ ʜʝʢʘʜʽ ʩʢʣʘʜʘʚ 160 ʛ/ʤ
2
. ɺ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ 

ʧʨʠʨʽʩʪ ʜʦʩʷʛʘʻ ʜʦ ʨʽʚʥʷ 258 ʛ/ʤ
2
. ʇʽʩʣʷ ʢʫʱʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʚʽʜ ʜʝʢʘʜʠ ʜʦ ʜʝʢʘʜʠ ʽ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ (324 ʛ/ʤ
2
) ʜʦʩʷʛʘʻ ʚ ʧʝʨʽʦʜ ʢʦʣʦʩʽʥʥʷ ï ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ. ʇʽʩʣʷ ʥʘʩʪʫʧʫ ʬʘʟʠ 

ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ʡʜʝ ʟʥʠʞʝʥʥʷ ʇɺ ʽ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ ʩʢʣʘʜʘʻ 251 ʛ/ʤ
2
.  

ʋ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʧʨʠʨʽʩʪ ʄɺʋ ʩʪʘʥʦʚʠʪʴ 121 ʛ/ʤ
2
. ʜʝʢ., ʦʜʥʘʢ, ʢʨʠʚʘ ʨʽʟʢʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚ 

ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʜʦ 183 ʛ/ʤ
2
. ʜʝʢ. ʋ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʾ ʧʣʘʚʥʝ ʟʨʦʩʪʘʥʥʷ. ʄʘʢʩʠʤʫʤ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʧʝʨʽʦʜʫ ʪʨʝʪʽʡ ʣʠʩʪ - ʢʫʱʽʥʥʷ, ʚʽʥ ʩʪʘʥʦʚʠʪʴ 232 ʛ/ʤ
2
. ʜʝʢ. ʇʦʪʽʤ ʧʨʠʨʦʩʪʠ ʄɺʋ 

ʧʣʘʚʥʦ ʟʥʠʞʫʶʪʴʩʷ ʽ ʚ ʧʝʨʽʦʜ ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ - ʢʦʣʦʩʽʥʥʷ ʩʢʣʘʜʘʶʪʴ 214 ʛ/ʤ
2
. ʜʝʢ. ʅʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʽʚ ʄɺʋ ʜʦ 118 ʛ/ʤ
2
. ʜʝʢ. 
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʪʝʙʣʦʫʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʟʚʦʣʦʞʝʥʥʷ. 
ʇʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʽʜ 12 ʜʦ 15 Áʉ ʽ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʚ ʤʝʞʘʭ 31 ï 
36 ʤʤ ʚʠʟʥʘʯʠʣʠ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʧʨʠʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʥʘ ʨʽʚʥʽ ʄʄɺ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʩʪʝʙʝʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʚʝʛʝʪʘʮʽʾ ʽ ʜʦʩʷʛʘʻ 356 
ʩʪʝʙʝʣ./ʤ

2
. ʜʝʢ. ʂʫʱʠʩʪʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʽ ʜʦʩʷʛʘʻ 3,0 - 3,1 ʚʽʜʥ.ʦʜ. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʥʘ ʨʽʚʥʽ ʄɺʋ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 622 ʜʦ 1320 ʩʪʝʙʝʣ./ʤ
2
. 

ʍʽʜ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʩʪʽʚ ʜʽʡʩʥʦ-ʤʦʞʣʠʚʦʾ ʫʨʦʞʘʡʥʦʩʪʽ (ɼʄɺ) ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʦʟʥʘʯʢʠ 72ʛ/ʤ
2
. ʜʝʢ, ʨʽʟʢʦ 

ʟʨʦʩʪʘʶʯʠ ʚ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʜʦ 109 ʛ/ʤ
2
. ʜʝʢ. ʋ ʥʘʩʪʫʧʥʽʡ ʜʝʢʘʜʽ ʚʝʣʠʯʠʥʘ 

t

ɼʄɺ

D

D  ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, 

ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʜʦ ʩʝʨʝʜʠʥʠ ʧʝʨʽʦʜʫ ʪʨʝʪʽʡ ʣʠʩʪ - ʢʫʱʽʥʥʷ, ʽ ʩʪʘʥʦʚʠʪʴ 139 ʛ/ʤ
2
. ʜʝʢ. ɼʦ ʢʽʥʮʷ ʬʘʟʠ 

ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ ʨʽʚʝʥʴ ʧʨʠʨʦʩʪʽʚ ɼʄɺ ʩʪʘʥʦʚʠʪʴ 127 ʛ/ʤ
2
. ʜʝʢ. ʋ ʧʝʨʽʦʜ ʢʦʣʦʩʽʥʥʷ - ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷʤ ȹɼʄɺ ʟ 123 ʜʦ 106 ʛ/ʤ
2
. ʜʝʢ. ɺ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠʨʦʩʪʠ ʄʄɺ 

ʟʥʠʞʫʶʪʴʩʷ ʜʦ 70 ʛ/ʤ
2
. ʜʝʢ. 

ʇʨʠʨʦʩʪʠ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʋɺʇ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʧʦʟʥʘʯʢʠ 46 ʛ/ʤ
2
. ʛʨʫʜʥʷ., ʟʨʦʩʪʘʶʯʠ ʚ ʥʘʩʪʫʧʥʽʡ 

ʜʝʢʘʜʽ ʜʦ 70 ʛ/ʤ
2
. ʜʝʢ., ʧʦʪʽʤ ʧʣʘʚʥʦ ʧʽʜʥʽʤʘʶʯʠʩʴ, ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʫʤʫ ʚ ʤʽʞ ʬʘʟʥʠʡ ʧʝʨʽʦʜ ʪʨʝʪʽʡ ʣʠʩʪ - 

ʢʫʱʽʥʥʷ ʽ ʩʪʘʥʦʚʣʷʪʴ 89 ʛ/ʤ
2
. ʜʝʢ. ʇʦʪʽʤ ʡʜʝ ʧʣʘʚʥʝ ʟʥʠʞʝʥʥʷ, ʘ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʽʚʝʥʴ 

t
ʋɺ
D
D  ʟʥʠʞʫʻʪʴʩʷ ʜʦ 45 ʛ / ʤ

2
. ʜʝʢ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʠ ʚʠʩʦʢʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʨʦʞʘʶ ʫ 
ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʧʽʚʥʽʯʥʦʤʫ ʽ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʘʭ. 
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ʆʢʩʘʥʘ ɺʦʣʴʚʘʯ, ʍʨʠʩʪʠʥʘ ɾʫʨʘʚʩʴʢʘ 
(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ɸɻʈʆʄɽʊɽʆʈʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ɺʀʈʆʑʋɺɸʅʅʗ ʎʋʂʈʆɺʆɻʆ ɹʋʈʗʂʋ ɺ ʇʆʃʊɸɺʉʔʂɯʁ ʆɹʃɸʉʊɯ 

 
ʎʫʢʨʦʚʠʡ ʙʫʨʷʢ ʥʘʣʝʞʠʪʴ ʜʦ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨ. ʁʦʛʦ ʚʽʢ ʥʘʣʽʯʫʻ ʣʠʰʝ 200 ʨʦʢʽʚ. ɼʦ XVII ʩʪʦʣʽʪʪʷ 

ʙʫʨʷʢʠ ʚʠʨʦʱʫʚʘʣʠ ʷʢ ʣʠʩʪʢʦʚʽ ʪʘ ʢʦʨʝʥʝʧʣʽʜʥʽ ʦʚʦʯʽ. ʅʘ ʢʦʨʤʦʚʽ ʮʽʣʽ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʧʨʠʙʣʠʟʥʦ ʟ 1700 
ʨʦʢʫ. 

ʋ 1747 ʨʦʮʽ ʥʽʤʝʮʴʢʠʡ ʭʽʤʽʢ ɸ.ʉ. ʄʘʨʛʛʨʘʬ ʜʦʚʽʚ, ʱʦ ʮʫʢʦʨ ʟ ʙʫʨʷʢʽʚ ʘʥʘʣʦʛʽʯʥʠʡ ʪʨʦʩʪʠʥʥʦʤʫ. ʃʠʰʝ 
ʫ 1784 ʨʦʮʽ ʡʦʛʦ ʫʯʝʥʴ ʌ.ʂ. ɸʢʢʘʨʜ ʨʦʟʧʦʯʘʚ ʜʦʩʣʽʜʠ ʟ ʩʝʣʝʢʮʽʾ, ʨʦʟʨʦʙʢʠ ʘʛʨʦʪʝʭʥʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʽ 
ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʙʫʨʷʢʫ ʥʘ ʮʫʢʦʨ. ɺʽʥ ʟ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʚʽʜʙʠʨʘʚ ʙʽʣʽ ʬʦʨʤʠ. ʋ 1802 ʨʦʮʽ ɸʢʢʘʨʜ 
ʦʜʝʨʞʘʚ ʧʝʨʰʠʡ ʫʨʦʞʘʡ ʯʠʩʪʦ ʙʽʣʦʛʦ ʙʫʨʷʢʫ ʟ ʚʤʽʩʪʦʤ ʮʫʢʨʫ 5-7%, ʷʢʠʡ ʧʽʟʥʽʰʝ ʟʘ ʤʽʩʮʝʤ ʚʠʨʦʱʫʚʘʥʥʷ 
ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʩʽʣʝʟʴʢʠʡ ʙʽʣʠʡ. ɿ ʦʜʥʦʾ ʪʦʥʠ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚʽʥ ʜʦʙʫʚ ʣʠʰʝ 30 ʢʛ ʮʫʢʨʫ, ʪʦʜʽ ʷʢ ʩʴʦʛʦʜʥʽ ʚʠʭʽʜ 
ʮʫʢʨʫ ʜʦʩʷʛʘʻ 140-160 ʢʛ ʽ ʙʽʣʴʰʝ. ʋ 1810 ʨʦʮʽ ʚʠʥʠʢʣʘ ʧʝʨʰʘ ʮʫʢʨʦʚʘ ʬʘʙʨʠʢʘ ʫ ʅʽʤʝʯʯʠʥʽ, ʫ 1820 ʨʦʮʽ - ʫ 
ʌʨʘʥʮʽʾ. ʊʝʨʤʽʥ "ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ" ʚʠʥʠʢ ʣʠʰʝ ʙʣʠʟʴʢʦ 1830 ʨʦʢʫ, ʢʦʣʠ ʨʦʟʰʠʨʠʣʠʩʴ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʽ 
ʟ'ʷʚʠʣʠʩʷ ʮʫʢʨʦʚʽ ʟʘʚʦʜʠ. 

ɿ ʪʦʛʦ ʯʘʩʫ ʙʫʨʷʢʦʩʽʷʥʥʷ ʩʪʘʣʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʋʢʨʘʾʥʽ. ɺʧʝʨʰʝ ʚ ʩʚʽʪʽ ʪʫʪ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 
ʨʦʟʜʽʣʴʥʦʧʣʽʜʥʽ ʬʦʨʤʠ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ, ʱʦ ʨʝʚʦʣʶʮʽʡʥʦ ʟʤʽʥʠʣʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ. ʑʝ ʫ ʜʦʚʦʻʥʥʽ 
ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘʨʦʜʠʚʩʷ ʽ ʥʘʙʫʚ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʨʫʭ ʟʘ ʦʜʝʨʞʘʥʥʷ 500-ʮʝʥʪʥʝʨʥʦʛʦ ʚʨʦʞʘʶ. ʋʢʨʘʾʥʘ 
ʙʫʣʘ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʫ ʙʫʨʷʢʽʚʥʠʮʪʚʽ. 

ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 8 ʤʣʥ. ʛʘ, ʟ ʥʠʭ ʥʘʡʙʽʣʴʰʝ - 18%, ʘʙʦ 1,5 
ʤʣʥ. ʛʘ, ʨʘʥʽʰʝ ʨʦʟʤʽʱʫʚʘʣʦʩʷ ʚ ʋʢʨʘʾʥʽ [1]. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯʴ ʦʜʥʽʻʶ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʟ ʷʢʦʶ ʜʦʚʝʣʦʩʷ ʟʽʪʢʥʫʪʠʩʷ ʣʶʜʠʥʽ, ʻ 
ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ. ɽʢʩʧʝʨʪʠ ʙʨʠʪʘʥʩʴʢʦʾ ʄʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʛʣʦʙʘʣʴʥʝ 
ʧʦʪʝʧʣʽʥʥʷ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʧʨʦʛʥʦʟʫʚʘʣʦʩʴ ʨʘʥʽʰʝ. ʅʘ ʾʭ ʜʫʤʢʫ, ʩʝʨʝʜʥʽ 
ʩʚʽʪʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 2010 ʨʦʮʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʘʡʚʠʱʠʤʠ ʟ ʧʦʯʘʪʢʫ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʚ 1850-ʭ  
ʨʦʢʘʭ [2].  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʩʚʽʪʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʴʦʛʦʜʥʽ 
ʚʠʨʦʱʫʚʘʪʠ ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʚʘʞʣʠʚʦ, ʷʢ ʽ ʩʦʥʷʰʥʠʢ, ʨʽʧʘʢ ʯʠ ʢʫʢʫʨʫʜʟʫ. ɿʤʽʥʘ 
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ʢʣʽʤʘʪʫ ʥʘ ʧʣʘʥʝʪʽ ʩʧʽʚʧʘʜʘʻ ʟ ʧʝʨʽʦʜʦʤ ʥʘʨʦʩʪʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʜʝʬʽʮʠʪʫ ʚ ʩʚʽʪʦʚʽʡ ʩʧʽʣʴʥʦʪʽ. ɺ ʮʠʭ 
ʫʤʦʚʘʭ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʜʣʷ ʋʢʨʘʾʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʪʠ ʦʜʥʠʤ 
ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʮʫʢʨʫ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 
ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʙʫʨʷʢʽʚʥʠʮʪʚʘ, ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ, ʙʫʜʫʪʴ ʩʢʦʨʽʰʝ ʧʦʟʠʪʠʚʥʽ, ʥʽʞ ʥʝʛʘʪʠʚʥʽ.  

ʊʝʧʣʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʊʦʤʫ 
ʚʠʚʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʪʝʤʧʘʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 
ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʜʥʫ ʽʟ ʟʘʜʘʯ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʾ. 

ʈʦʩʣʠʥʠ ʧʦʯʠʥʘʶʪʴ ʚʝʛʝʪʘʮʽʶ ʥʝ ʦʜʨʘʟʫ ʞ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʘ 
ʪʽʣʴʢʠ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʾʾ ʜʦ ʧʝʚʥʦʛʦ ʨʽʚʥʷ. ʇʨʠ ʮʴʦʤʫ ʢʫʣʴʪʫʨʠ ʧʽʚʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʯʠʥʘʶʪʴ ʨʦʟʚʠʪʦʢ 
ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʢʫʣʴʪʫʨʠ ʧʽʚʜʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʯʠʥʘʶʪʴ ʚʝʛʝʪʘʮʽʶ ʧʨʠ ʙʽʣʴʰ 
ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʥʘʟʠʚʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤ ʤʽʥʽʤʫʤʦʤ. ʂʦʞʥʘ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ ʤʘʻ ʩʚʽʡ ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ ʨʦʟʚʠʪʢʫ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʬʘʟ 
ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ. 

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʚʝʨʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʽʥʽʤʫʤʫ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʨʠʩʢʦʨʶʻʪʴʩʷ 
ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʧʦʨʦʛʫ. ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 
ʥʘʡʙʽʣʴʰʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ, ʻ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʦʧʪʠʤʫʤ. ʋ ʨʽʟʥʠʭ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʧʪʠʤʫʤʫ ʨʽʟʥʽ, ʪʘʢʦʞ ʚʦʥʠ ʨʽʟʥʽ ʫ ʨʽʟʥʽ ʤʽʞʬʘʟʥʽ 
ʧʝʨʽʦʜʠ [3]. 

ʇʦʩʪʽʡʥʽʩʪʴ ʩʫʤ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʟʚʦʣʷʻ ʟ ʧʝʚʥʦʶ ʟʘʚʯʘʩʥʽʩʪʶ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ 
ʜʘʪʠ ʥʘʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʪʦʙʪʦ ʩʢʣʘʜʘʪʠ ʬʝʥʦʣʦʛʽʯʥʽ ʧʨʦʛʥʦʟʠ. 
ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷ: 

 
ä += BnAt ,      (1) 

ʜʝ  - ʩʫʤʘ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ; n - ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ, ʜʥʽ; ɸ - ʩʫʤʘ 
ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʚʢʘʟʘʥʠʡ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ, Áʉ; ɺ - ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʮʝʡ ʞʝ 

ʧʝʨʽʦʜ, Áʉ; t - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ. 

ɺʝʣʠʯʠʥʠ ɸ  ̔ ɺ ʥʘʟʠʚʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʢʫʣʴʪʫʨ ʚʦʥʠ ʚʠʟʥʘʯʝʥʽ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ 
ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛ ʪʘʢʦʾ ʚʘʞʣʠʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʢʫʣʴʪʫʨʠ ʷʢ ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ ʜʦ ʪʝʧʣʘ ʫ ʥʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 
20-ʨʽʯʥʠʡ ʧʝʨʽʦʜ (1993-2012 ʨʨ.) ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 
ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʟʘ ʧʝʨʽʦʜʠ: ʩʽʚʙʘ ï ʩʭʦʜʠ, ʩʭʦʜʠ ï ʧʦʯʘʪʦʢ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ, ʧʦʯʘʪʦʢ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ 
ï ʚôʷʥʝʥʥʷ ʥʠʞʥʴʦʛʦ ʣʠʩʪʷ ʪʘ ʟʘ ʚʝʩʴ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ɿʘʣʝʞʥʽʩʪʴ ʩʫʤ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʩʽʚʙʘ ï ʩʭʦʜʠ ʻ ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʽ,  
ʟʛʽʜʥʦ [4] ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 SumT1= 4,0n1 +127,       (2) 
ʜʝ SumT1 ï ʩʫʤʘ ʜʦʜʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʝʨʰʦʛʦ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʦ
ʉ; 4,0 ï ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ, 

ʦ
ʉ; n1 ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʰʦʛʦ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʥʽ; 127 ï ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ ʫʪʦʯʥʝʥʦʛʦ 
ʤʽʥʽʤʫʤʘ, 

ʦ
ʉ.  

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʻ ʤʽʨʦʶ ʪʽʩʥʦʪʠ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 0,6. ʎʝ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʽʞ ʩʫʤʦʶ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʜʦʩʠʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ, ʷʢʱʦ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʙʽʦʣʦʛʽʯʥʠʤ ʤʽʥʽʤʫʤʦʤ ʜʣʷ ʮʫʢʨʦʚʦʛʦ 
ʙʫʨʷʢʫ ʚʚʘʞʘʣʘʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 6-7

ʦ
ʉ, ʽ ʩʘʤʝ ʥʘ ʪʘʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʙʫʨʷʢʦʚʦʜʠ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʚʝʩʥʷʥʠʭ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ, ʪʦ ʟʘ ʪʝʧʝʨʽʰʥʽʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ, ʱʦ ʟʤʽʥʠʣʠʩʷ, ʨʦʟʚʠʪʦʢ 
ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʝʤʧʝʨʘʪʫʨʠ 4

ʦ
ʉ. 

ɿʛʽʜʥʦ ʜʦ ʽʩʥʫʶʯʠʭ ʩʮʝʥʘʨʽʾʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʋʢʨʘʾʥʠ [5], ʪʘʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 2030 ʨʦʢʫ ʙʫʜʫʪʴ 
ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʥʘ ʤʽʩʷʮʴ ʨʘʥʽʰʝ, ʥʽʞ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʪʦʙʪʦ ʚʠʩʽʚʘʪʠ ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ ʤʦʞʥʘ ʙʫʜʝ ʫʞʝ ʫ 
ʙʝʨʝʟʥʽ.  

ɿʘʣʝʞʥʽʩʪʴ ʩʫʤ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʩʭʦʜʠ ï ʧʦʯʘʪʦʢ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 SumT2= 12,9n2 +41,      (3) 
ʜʝ SumT2 - ʩʫʤʘ ʜʦʜʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʜʨʫʛʦʛʦ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʦ
ʉ; 12,9 -ʫʪʦʯʥʝʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ 

ʤʽʥʽʤʫʤ, 
ʦ
ʉ; n2 - ʪʨʠʚʘʣʽʩʪʴ ʜʨʫʛʦʛʦ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʥʽ; 41- ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 

ʫʪʦʯʥʝʥʦʛʦ ʤʽʥʽʤʫʤʫ, 
ʦ
ʉ.  

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʻ ʤʽʨʦʶ ʪʽʩʥʦʪʠ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 0,90. ʎʝ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʽʞ ʩʫʤʦʶ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ. 

ɿʘʣʝʞʥʽʩʪʴ ʩʫʤ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʧʦʯʘʪʦʢ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ - ʧʦʞʦʚʪʽʥʥʷ 
ʥʠʞʥʴʦʛʦ ʣʠʩʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 SumT3= 14,7n3 +346,       (4) 
ʜʝ SumT3 - ʩʫʤʘ ʜʦʜʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʨʝʪʴʦʛʦ ʤʽʞʬʘʟʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʦ
ʉ; 14,7- ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ, 

ʦ
ʉ; n3 - ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ, ʜʥʽ; 346 ï ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ ʫʪʦʯʥʝʥʦʛʦ ʤʽʥʽʤʫʤʫ, 

ʦ
ʉ.  

ät
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ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʻ ʤʽʨʦʶ ʪʽʩʥʦʪʠ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 0,87. ʎʝ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʽʞ ʩʫʤʦʶ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʻ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʚ ʫʤʦʚʘʭ 
ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʝʨʽʦʜ ʧʦʯʘʪʦʢ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ - ʧʦʞʦʚʪʽʥʥʷ ʥʠʞʥʴʦʛʦ ʣʠʩʪʷ ʩʢʣʘʜʘʻ 14,7

ʦ
ʉ. 

ʊʦʙʪʦ ʚʠʷʚʣʝʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʢʫʣʴʪʫʨʠ ï ʟʛʽʜʥʦ ʟ ʽʩʥʫʶʯʠʤʠ 
ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʘʢʦʞ ʙʫʜʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 
ʨʘʥʽʰʝ, ʦʪʞʝ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ 
ʆʜʝʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʝʢʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ [6], ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ (ʷʢ ʽ ʙʘʛʘʪʴʦʭ 
ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ) ʧʦʜʦʚʞʠʪʴʩʷ ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʦʜʠʥ ʤʽʩʷʮʴ.  

ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʪʠ ʫʨʦʞʘʡ ʙʽʣʴʰʝ ʫ ʮ/ʛʘ, ʘʣʝ ʡ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʮʫʢʨʦʚʽʩʪʴ 
ʢʦʨʝʥʝʧʣʦʜʽʚ ʪʘ ʚʠʭʽʜ ʮʫʢʨʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʚʽʥ ʘʢʪʠʚʥʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʢʦʨʝʥʝʧʣʦʜʘʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʪʝʨʤʽʯʥʽ ʫʤʦʚʠ 
ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘʣʠʰʘʪʴʩʷ ʚʠʢʣʶʯʥʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 
ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ. ʊʦʤʫ ʙʘʞʘʥʦ ʥʝ ʩʢʦʨʦʯʫʚʘʪʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ, ʟʘʤʽʥʶʶʯʠ ʾʾ ʥʘ 
ʙʽʣʴʰ ʚʠʛʽʜʥʽ ʢʫʢʫʨʫʜʟʫ, ʩʦʥʷʰʥʠʢ ʪʘ ʨʘʧʩ, ʷʢ ʮʝ ʤʦʞʥʘ, ʥʘʞʘʣʴ, ʙʘʯʠʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʪʘ 
ʦʙʦʚôʷʟʢʦʚʦ ʚʢʣʶʯʘʪʠ ʾʾ ʜʦ ʩʽʚʦʟʤʽʥʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʪʘ ʩʪʘʣʠʭ ʫʨʦʞʘʾʚ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 
ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. 
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ʆʣʝʥʘ ɾʠʛʘʡʣʦ, ʖʣʽʷ ɭʚʜʦʢʽʤʦʚʘ 
 (ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

 
ɸɻʈʆɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ɺʀʈʆʑʋɺɸʅʅʗ ʉʆʅʗʐʅʀʂʋ ʋ ʉʍɯɼʅʆʄʋ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 
ɺʩʪʫʧ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʷʢ ʚ ʛʘʣʫʟʽ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʘʢ ʽ ʚ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʢʫʣʴʪʫʨ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ. ʂʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 
ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʚ ʩʠʩʪʝʤʽ çˇʨʫʥʪ ï ʨʦʩʣʠʥʘ ï ʘʪʤʦʩʬʝʨʘè, ʡʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ʤʦʞʣʠʚʽ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʩʚʽʪʣʦ, ʪʝʧʣʦ ʪʘ ʚʦʣʦʛʘ. 

ɺ ʋʢʨʘʾʥʽ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʻ ʩʦʥʷʰʥʠʢ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʽ 
ʧʦʧʠʪ ʥʘ ʥʘʩʽʥʥʷ ʩʧʨʠʯʠʥʠʣʠ ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʡʦʛʦ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʉʦʥʷʰʥʠʢ - ʦʩʥʦʚʥʘ ʦʣʽʡʥʘ ʢʫʣʴʪʫʨʘ 
ʢʨʘʾʥʠ. ɿʘ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʮʽʥʥʦʩʪʽ ʽ ʟʥʘʯʝʥʥʷʤ ʚʽʥ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʘʢʠʤ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ 
ʢʫʣʴʪʫʨʘʤ, ʷʢ ʧʰʝʥʠʮʷ, ʢʫʢʫʨʫʜʟʘ, ʩʦʷ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʦʣʽʡʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʦʥʷʰʥʠʢ ʜʘʻ 
ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʦʣʽʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ʅʘ ʩʦʥʷʰʥʠʢʦʚʫ ʦʣʽʶ ʧʨʠʧʘʜʘʻ 98% ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʚ 
ʋʢʨʘʾʥʽ [6].  

ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʻ ʦʩʥʦʚʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʞʠʪʪʷ ʨʦʩʣʠʥ. ɼʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʝʪʘʧʫ 
ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʤʝʞʽ ʪʘ ʜʝʷʢʠʡ ʦʧʪʠʤʫʤ, ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ ʷʢʠʡ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʟʥʠʞʫʻʪʴʩʷ [3]. 

ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʨʦʙʦʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ [5] 
ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ ʉʭʽʜʥʦʤʫ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʧʨʠʢʣʘʜʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ ʟ 1986 ʧʦ 2005 ʨʦʢʠ [1].  

ʂʦʞʥʠʡ ʚʠʜ ʨʦʩʣʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʤʽʥʽʤʫʤʦʤ, ʤʘʢʩʠʤʫʤʦʤ ʽ ʦʧʪʠʤʫʤʦʤ 
ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʠʱʝ ʤʘʢʩʠʤʫʤʫ ʘʙʦ ʥʠʞʯʝ ʤʽʥʽʤʫʤʫ ʜʣʷ ʜʘʥʦʛʦ ʝʪʘʧʫ (ʩʪʘʜʽʾ) ʨʦʟʚʠʪʦʢ 
ʘʙʦ ʩʠʣʴʥʦ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʷʜʫ ʘʥʦʤʘʣʽʡ, ʘʙʦ ʧʨʠʧʠʥʷʻʪʴʩʷ. 
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ʇʦʢʘʟʥʠʢʦʤ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʚ ʪʝʧʣʽ ʟʘ ʽʥʰʠʭ ʱʦʜʦ ʨʽʚʥʠʭ ʫʤʦʚ ʤʦʞʝ ʩʣʫʞʠʪʠ ʽ ʩʫʤʘ ʩʝʨʝʜʥʽʭ 
ʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʚʝʩʴ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʽ ʟʘ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ (ʬʘʟʠ, ʝʪʘʧʠ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʠ ʘʢʪʠʚʥʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ 
ʪʝʤʧʝʨʘʪʫʨ [3].  

ʉʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ï ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʾʾ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ 
ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ.  

ʉʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʙʫʜʴ-ʷʢʠʡ ʧʝʨʽʦʜ (ʜʝʢʘʜʘ, ʤʽʩʷʮʴ, ʨʽʢ) ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʚʠʨʘʟʫ: 
 

 nttaʹʹ Ö=ä        (1) 

 

ʜʝ t ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʘʢʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ, 0
ʉ; n ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʧʝʨʽʦʜʽ. 

ʉʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ï ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʟʤʝʥʰʝʥʘ ʥʘ ʚʝʣʠʯʠʥʫ 
ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʽʥʽʤʫʤʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʜʣʷ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ. 

ʉʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʚʠʨʘʟʫ 
 

 nBttɳÊ Ö-=ä )( ,      (2) 

 
ʜʝ ɺ ï ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʽʤʫʤ ʪʝʤʧʝʨʘʪʫʨʠ, 

0
ʉ. 

ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʫ ˇʨʫʥʪʦʚʽʡ ʚʦʣʦʟʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʟʘʧʘʩʘʤ 
ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʥʘʟʠʚʘʶʪʴ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʨʦʩʣʠʥ [3]. 

ɺʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʩʦʥʷʰʥʠʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ 
ʚʦʣʦʛʠ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʜʝʢʘʜʫ, ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ, ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ) ʜʦ ʾʭ ʤʦʞʣʠʚʦʾ ʚʠʪʨʘʪʠ, 
ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ (ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʶ). 

 

 ὠ
˒̕

˒̏
ρzππ,        (3) 

 
ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʠʯʥʠʭ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ ʚʦʣʦʛʠ ʩʦʥʷʰʥʠʢʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʝ 

ʨʽʚʥʷʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ: 
 

 Eʬ = Wʥ ï Wʢ + R,      (4) 
 

ʜʝ Wʥ ï Wʢ ï ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤʠ ʪʘ ʢʽʥʮʝʚʠʤʠ ʟʘʧʘʩʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ 0-100 ʩʤ ʰʘʨʽ 
ˇʨʫʥʪʫ ʟʘ ʧʝʨʽʦʜ, ʤʤ; R ï ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ, ʤʤ. 

ʗʢ ʧʦʢʘʟʥʠʢ ʤʦʞʣʠʚʦʾ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʚʟʷʪʘ ʩʫʤʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʜʝʬʽʮʠʪʽʚ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ (Ɇd, 
ʤʤ), ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ. ʈʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 ɽʦ = Ὧ̐  zὨȟ      (5) 
 

ʜʝ kʧ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʦʥʷʰʥʠʢʫ ( ʟʘ ʖ.ʉ. ʄʝʣʴʥʠʢʦʤ [4] ʚʽʜ ʩʭʦʜʽʚ 
ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ - 0,5; ʚʽʜ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ ʜʦ ʮʚʽʪʽʥʥʷ - 0,7; ʚʽʜ ʮʚʽʪʽʥʥʷ ʜʦ ʜʦʟʨʽʚʘʥʥʷ - 0,5). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ 48

ʦ
 49' é. 47

ʦ
 35' ʧʥ. ʰ., ʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ 33Á 13Ëé36Á 14Ë ʩʭ. ʜ., ʜʣʷ ʨʦʩʪʫ 

ʪʘ ʨʦʟʚʠʪʢʫ ʩʦʥʷʰʥʠʢʫ ʚ ʮʽʣʦʤʫ ʟʘ ʚʝʛʝʪʘʮʽʶ ʧʦʪʨʽʙʥʘ ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 2300 
ʦ
ʉ, ʧʨʠ 

ʩʝʨʝʜʥʴʦʜʝʢʘʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 19,2 
ʦ
ʉ (ʪʘʙʣ. 1). ʉʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʩʭʦʜʽʚ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 14,1 
ʦ
ʉ ʩʪʘʥʦʚʠʪʴ 91 

ʦ
ʉ, ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ ʚʦʥʘ ʜʦʨʽʚʥʶʻ 503

 ʦ
ʉ, ʥʘ ʧʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ 

ʩʦʥʷʰʥʠʢʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 832 
ʦ
ʉ ʽ ʥʘ ʤʦʤʝʥʪ ʜʦʩʪʠʛʘʥʥʷ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 1439 

ʦ
ʉ. 

 
ʊʘʙʣʠʮʷ 1 ï ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʦʥʷʰʥʠʢʫ ʟʘ 

ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ (1986-2005 ʨʨ.). ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ 
ʇɽʈɯʆɼ ɺɽɻɽʊɸʎɯɰ 

I ʩʽʚʙʘ ï ʩʭʦʜʠ ɯɯ ʩʭʦʜʠ - ʫʪʚʦʨʝʥʥʷ 
ʩʫʮʚʽʪʴ 

IIɯ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ 
- ʮʚʽʪʽʥʥʷ 

IV ʮʚʽʪʽʥʥʷ - 
ʜʦʩʪʠʛʘʥʥʷ 

V ʩʭʦʜʠ ï 
ʜʦʩʪʠʛʘʥʥʷ 

ʉʝʨʝʜʥʷ 
ʪʝʤʧʝʨʘ-
ʪʫʨʘ, 

ʉ̄ 

ʉʫʤʘ 
ʝʬ. 
ʪʝʤʧʝ-
ʨʘʪʫʨ, 

ʉ̄ 

ʉʝʨʝʜʥʷ 
ʪʝʤʧʝʨʘ-
ʪʫʨʘ, 

ʉ̄ 

ʉʫʤʘ 
ʝʬ. 
ʪʝʤʧʝ-
ʨʘʪʫʨ, 

ʉ̄ 

ʉʝʨʝʜʥʷ 
ʪʝʤʧʝʨʘ-
ʪʫʨʘ, 

ʉ̄ 

ʉʫʤʘ 
ʝʬ. 
ʪʝʤʧʝ-
ʨʘʪʫʨ, 

ʉ̄ 

ʉʝʨʝʜʥʷ 
ʪʝʤʧʝʨʘ-
ʪʫʨʘ, 

ʉ̄ 

ʉʫʤʘ 
ʝʬ. 
ʪʝʤʧʝ-
ʨʘʪʫʨ, 

ʉ̄ 

ʉʝʨʝʜʥʷ 
ʪʝʤʧʝʨʘ-
ʪʫʨʘ, 

ʉ̄ 

ʉʫʤʘ 
ʝʬ. 
ʪʝʤʧʝ-
ʨʘʪʫʨ, 

ʉ̄ 

ɻʫʙʠʥʠʭʘ 

14,1 98 18,0 411 20,8 319 21,0 506 19,0 1334 

ʂʦʤʽʩʘʨʦʚʢʘ 

14,1 92 18,0 417 21,6 319 22,1 522 19,5 1351 

ʂʨʠʚʠʡ ʈʽʛ 
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13,3 96 18,0 411 21,6 317 21,5 520 19,2 1343 

ʃʦʰʢʘʨʽʚʢʘ 

13,3 97 18,5 418 21,6 316 22,1 526 19,5 1357 

ʅʽʢʦʧʦʣʴ 

13,3 98 18,5 418 22,6 319 22,7 534 19,8 1369 

ʇʘʚʣʦʛʨʘʜ 

14,1 92 18,0 411 20,3 330 21,5 514 19,2 1344 

ʉʠʥʝʣʴʥʠʢʦʚʝ 

14,1 95 18,0 409 20,8 325 21,0 513 19,0 1342 

ʏʘʧʣʠʥʝ 

14,1 94 18,0 408 20,8 327 21,0 513 19,0 1341 

ʉʝʨʝʜʥʽ ʧʦ ʦʙʣʘʩʪʽ 

14,1 91 18,0 412 20,8 329 21,5 518 19,2 1349 

 
ʋʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʧʠʩʫʶʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʧʦ ʧʝʨʽʦʜʘʭ 

ʚʝʛʝʪʘʮʽʾ (ʪʘʙʣ. 2). ɺ ʮʽʣʦʤʫ ʟʘ ʚʝʛʝʪʘʮʽʶ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʻ 188 ʤʤ, ʟʘ ɺ.ʇ. 
ɼʤʠʪʨʝʥʢʦʤ [2] ʙʽʦʣʦʛʽʯʥʠʡ ʦʧʪʠʤʫʤ ʦʧʘʜʽʚ ʜʣʷ ʩʦʥʷʰʥʠʢʫ ʜʦʨʽʚʥʶʻ 220-340 ʤʤ. ɺ ʮʽ ʤʝʞʽ ʧʦʧʘʜʘʻ ʪʽʣʴʢʠ 
ʨʘʡʦʥ ʩʪʘʥʮʽʾ ʏʘʧʣʠʥʝ (227 ʤʤ). ʅʘ ʦʩʪʘʥʥʽʡ ʪʝʨʠʪʦʨʽʾ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 146-207 ʤʤ. 
ʅʘʡʤʝʥʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʅʽʢʦʧʦʣʽ (146 ʤʤ).  

 
ʊʘʙʣʠʮʷ 2 ï ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʦʥʷʰʥʠʢʫ ʟʘ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ ʟ 1986 ʧʦ 2005 ʨʨ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ 
ʇɽʈɯʆɼ ɺɽɻɽʊɸʎɯɰ 

I  
ʩʽʚʙʘ ï 
ʩʭʦʜʠ 

ɯɯ 
 ʩʭʦʜʠ - 
ʫʪʚʦʨʝʥʥʷ 
ʩʫʮʚʽʪʴ 

IIɯ 
ʫʪʚʦʨʝʥʥʷ 
ʩʫʮʚʽʪʴ - 
ʮʚʽʪʽʥʥʷ 

IV  
 ʮʚʽʪʽʥʥʷ - 
ʜʦʩʪʠʛʘʥʥʷ 

 
V ʩʭʦʜʠ ï ʜʦʩʪʠʛʘʥʥʷ 

ʇʆʂɸɿʅʀʂʀ ɿɺʆʃʆɾɽʅʗ 

ʉʫʤʘ 
ʦʧʘʜʽʚ, 
ʤʤ 

ʉʫʤʘ 
ʦʧʘʜʽʚ, 
ʤʤ 

ʉʫʤʘ 
ʦʧʘʜʽʚ, 
ʤʤ 

ʉʫʤʘ ʦʧʘʜʽʚ, 
ʤʤ 

ʉʫʤʘ 
ʦʧʘʜʽʚ, 
ʤʤ 

ʉʫʤʘ 
ʜʝʬʽ-
ʮʠʪʽʚ, 
ʤʤ 

ɺʦʣʦʛʦ 
ʩʧʦʞʠ-
ʚʘʥʥʷ, 
ʤʤ 

ɺʦʣʦʛʦ 
ʧʦʪʨʝʙʘ, 
ʤʤ 

ɺʦʣʦʛʦ-
ʟʘʙʝʟ- 
ʧʝʯʝʥʽʩʪʴ, 
ʚʽʜʥ.ʦʜ 

ɻʫʙʠʥʠʭʘ 

21 100 51 57 208 737 278 405 0,69 

ʂʦʤʽʩʘʨʦʚʢʘ 

18 79 47 60 187 758 294 417 0,71 

ʂʨʠʚʠʡ ʈʽʛ 

18 74 43 59 177 792 262 436 0,60 

ʃʦʰʢʘʨʽʚʢʘ 

19 76 47 54 177 785 241 432 0,56 

ʅʽʢʦʧʦʣʴ 

17 66 37 43 146 797 231 438 0,53 

ʇʘʚʣʦʛʨʘʜ 

22 96 49 61 207 750 327 413 0,79 

ʉʠʥʝʣʴʥʠʢʦʚʝ 

18 80 45 55 181 809 288 445 0,65 

ʏʘʧʣʠʥʝ 

21 108 59 61 227 722 288 397 0,73 

ʉʝʨʝʜʥʽ ʧʦ ʦʙʣʘʩʪʽ 

19 83 48 57 188 773 274 425 0,64 

 
ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʦʧʘʜʽʚ ʟʘ ʤʽʞʬʘʟʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ʚ ʧʝʨʽʦʜ 

ʩʽʚʙʘ ï ʩʭʦʜʠ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 19 ʤʤ, ʥʘʡʙʽʣʴʰʘ ʩʫʤʘ ʦʧʘʜʽʚ (22 ʤʤ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʨʘʡʦʥʽ ʩʪʘʥʮʽʾ 
ʇʘʚʣʦʛʨʘʜ, ʥʘʡʤʝʥʰʘ ï ʚ ʅʽʢʦʧʦʣʽ (17 ʤʤ). ʋ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʩʭʦʜʠ ï ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ ʚʠʧʘʜʘʻ ʚ 
ʩʝʨʝʜʥʴʦʤʫ 83 ʤʤ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚ ʨʘʡʦʥʽ ʏʘʧʣʠʥʝ (108 ʤʤ), ʘ ʥʘʡʤʝʥʰʘ ʚ ʨʘʡʦʥʽ ʅʽʢʦʧʦʣʷ (66 ʤʤ). 
ɺ ʧʝʨʽʦʜ ʟ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ ʽ ʜʦ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ 48 ʤʤ, ʤʘʢʩʠʤʫʤ 
ʜʦʚʦʜʠʪʴʩʷ ʟʥʦʚʫ ʥʘ ʨʘʡʦʥ ʏʘʧʣʽʥʝ (59 ʤʤ), ʘ ʤʽʥʽʤʫʤ ʪʘʢ ʩʘʤʝ ʫ ʅʽʢʦʧʦʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ (37 ʤʤ). ɺ ʧʝʨʽʦʜ 
ʜʦʩʪʠʛʘʥʥʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʨʘʡʦʥʘʭ ʏʘʧʣʠʥʘ ʪʘ ʇʘʚʣʦʛʨʘʜʘ (61ʤʤ), 
ʥʘʡʤʝʥʰʦʶ ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʨʘʡʦʥʽ ʅʽʢʦʧʦʣʷ (43 ʤʤ).  

ʈʝʞʠʤ ʟʚʦʣʦʞʝʥʥʷ ʽ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʧʝʨʽʦʜ ʟ 1986 ʧʦ 2005 ʨʨ. 
ʩʧʨʠʷʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘʜʦʚʽʣʴʥʠʤ ʫʤʦʚʘʤ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʝʛʝʪʘʮʽʾ ʩʦʥʷʰʥʠʢʫ (0,64 ʚʽʜ.ʦʜ.). ɼʦʙʨʽ 
ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʨʘʡʦʥʽ ʇʘʚʣʦʛʨʘʜʘ (0,79 ʚʽʜ.ʦʜ.). ɺ ʨʘʡʦʥʘʭ 
ʏʘʧʣʠʥʝ, ʂʦʤʽʩʘʨʽʚʢʠ ʪʘ ɻʫʙʠʥʠʭʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʙʫʣʘ ʚ ʤʝʞʘʭ 0,73é0,69 ʚʽʜ.ʦʜ., ʚ ʨʘʡʦʥʘʭ 
ʂʨʠʚʦʛʦ ʈʦʛʫ ʪʘ ʉʠʥʝʣʴʥʠʢʦʚʝ ʜʦʨʽʚʥʶʚʘʣʘ 0,60é0,65 ʚʽʜ. ʦʜ., ʘ ʚ ʨʘʡʦʥʘʭ ʃʦʰʢʘʨʽʚʢʠ ʽ ʅʽʢʦʧʦʣʶ ʙʫʣʘ 
ʥʝʟʘʜʦʚʽʣʴʥʦʶ ʽ ʩʢʣʘʜʘʣʘ 0,53é0,56 ʚʽʜ. ʦʜ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʜʦʟʨʽʚʘʥʥʷ 

ʩʦʥʷʰʥʠʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʥʦʚʠʪʴ 2300 
ʦ
ʉ, ʱʦ ʚʢʘʟʫʻ 




