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ʂᴇʤʽʨʜʽ ʙᴇʣʰʝʢʪʝʫʜʽש ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʪʽʢ ᴅʜʽʩʽ 
ʊʣʝʫʙʝʨʛʝʥʦʚʘ ɸ.ɾ., ɹʘʭʪʠʷʨ ʂ.ʍ. 

 
235 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʛʝʥʥʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ 
ʎʦʡ ʉ.  

 
 

240 



7 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʩʳʨʴʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 
ʎʦʡ ʉ., ʊʘʤʙʠʝʚ ʇ.ɻ., ʅʠʷʟʦʚʘ ʐ.ɺ. 

 
 

245 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʜʟʝʤʥʳʤʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʢʘʢ ʙʦʣʴʰʠʤʠ 
ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 
ʌʝʰʠʥ ɹ.ʅ., ɹʨʝʡʜʦ ʀ.ɺ. 

 
 

251 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ 
ʐʦʥʪʘʝʚ ɼ.ʉ. , ʐʦʥʪʘʝʚ ɸ.ɼ., ʄʘʣʳʙʘʝʚ ʅ.ʉ., ɸʨʘʧʦʚʘ ʅ.ʂ., Ϸʦϼϸʳʙʘʝʚʘ ɸ.ʅ. 

 
256 

  
ʉʝʢʮʠʷ 2. ʄʝʪʘʣʣʫʨʛʠʷ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʬʝʨʨʦʩʧʣʘʚʦʚ: ʦʪ ʪʝʦʨʠʠ ʢ 
ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 
 

 
263 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʝʟʦʨʫʜʥʳʭ ʦʢʘʪʳʰʝʡ ʉʉɻʇʆ ʥʦʚʦʛʦ 
ʩʦʩʪʘʚʘ ʜʣʷ ʚʳʧʣʘʚʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ 
ɸʢʙʝʨʜʠʥ  ɸ.ɸ., ʂʠʤ ɸ.ʉ.  

 
 

264 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʩʪʘʣʠ ʦʪ ʩʦʩʪʘʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʢʨʝʤʥʠʩʪʳʭ 
ʣʠʛʘʪʫʨ ʩʦʜʝʨʞʘʱʠʭ ʭʨʦʤ, ʢʘʣʴʮʠʡ ʠ ʘʣʶʤʠʥʠʡ 
ɸʭʤʝʪʦʚ ɸ.ɹ., ʀʣʴʷʩʦʚ ɸ.ʕ., ʐʘʨʢʘʝʚ ʉ.ʅ., ʂʫʩʘʠʥʦʚʘ ɻ.ɼ. 

 
 
 

270 

ɸʣʶʤʠʥʦʪʝʨʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟʫʛʣʝʨʦʜʠʩʪʳʭ  ʬʝʨʨʦʪʠʪʘʥʘ ʠ 
ʬʝʨʨʦʭʨʦʤʘ ʠʟ ʩʳʨʴʷ ʈʂ 
ɹʘʡʨʘʢʦʚʘ ʆ.ʉ., ʇʦʥʦʤʘʨʝʚʘ ɽ.ɸ., ɹʠʡʩʝʥʙʘʝʚ ʄ.ɸ. 

 
 

276 

ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʬʝʨʨʦʩʠʣʠʢʦʤʘʨʛʘʥʮʘ ʠʟ ʤʘʨʛʘʥʝʮʩʦʜʝʨʞʘʱʠʭ 
ʙʨʠʢʝʪʦʚ ʞʝʩʪʢʦʡ ʵʢʩʪʨʫʟʠʠ 
ɹʘʡʩʘʥʦʚ ɸ.ʉ., ɿʝʣʝʥʩʢʠʡ ɺ.ʇ., ʄʘʭʘʤʙʝʪʦʚ ɽ.ʅ., ʊʠʤʠʨʙʘʝʚʘ ʅ.ʈ., 
Їʨʽʧʙʘʡ ɸ.ʉ. 

 
 
 

280 

ʇʨʠʤʝʥʝʥʠʝ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʧʣʘʚʢʠ 
ʬʝʨʨʦʩʧʣʘʚʦʚ 
ɹʘʡʩʘʥʦʚ ʉ.ʆ., ʊʦʣʦʢʦʥʥʠʢʦʚʘ ɺ.ɺ., ʅʘʨʠʢʙʘʝʚʘ ɻ.ʀ., ʂʦʨʩʫʢʦʚʘ ʀ.ʗ., 
Їʤʽʨʙʝʢ ɸ.ʊ. 

 
 
 

285 

ʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ, ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ 
ɾʫʢʝʥʦʚ ʄ.ɼ., ɾʫʢʝʥʦʚ ʄ.ʄ. 

 
 

290 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʠ ʬʝʨʨʦʩʧʣʘʚʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʩʦʜʝʨʞʘʱʠʭ 
ʤʘʪʝʨʠʘʣʦʚ 
ɾʫʯʢʦʚ ɺ.ʀ., ɹʘʙʝʥʢʦ ɸ.ɸ., ɿʘʷʢʠʥ ʆ.ɺ., ʉʳʯʝʚ ɸ.ɺ., ʉʘʣʠʥʘ ɺ.ɸ. 

 
 

295 

ɻ13 ʙʦʣʘʪʪʳ ʥʘʥʦʙᴇʣʰʝʢʪʝʨʤʝʥ ʙʝʨʽʢʪʝʥʜʽʨʫ 
ʀʩʘϴЀʣʦʚ ɸ.ɿ., ʀʙʘʪʦʚ ʄ.ʂ., ɼʦʩʪʘʝʚʘ ɸ.ʄ. 

 
300 

ʇʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʣʘʚʘ ʘʣʶʤʠʥʠʡ-ʭʨʦʤ-ʢʨʝʤʥʠʡ (ɸʍʉ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʫʛʣʝʡ 

ʀʩʘʛʫʣʦʚ ɸ.ɿ., ʆʨʣʦʚ ɸ.ʉ., ʂʠʤ ʉ.ɺ., ʄʠʰʦ ɾ., ʊʦʣʳʤʙʝʢʦʚ ʄ.ɾ., 

ɹʦʛʦʷʚʣʝʥʩʢʘʷ ʆ.ɸ. 

 
 
 

306 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʨʦʤʠʪʦʚʳʭ ʘʛʣʦʤʝʨʘʪʦʚ 
ʂʠʤ ɸ.ʉ., ɽʩʝʥʞʫʣʦʚ ɸ.ɹ., ɸʢʙʝʨʜʠʥ ɸ.ɸ., ʂʘʣʠʘʢʧʘʨʦʚ ɸ.ɻ. 

 
311 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʠʭʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʳʧʣʘʚʢʠ 
ʢʦʤʧʣʝʢʩʥʳʭ ʬʝʨʨʦʩʧʣʘʚʦʚ 
ʅʫʨʫʤʛʘʣʠʝʚ ɸ.ʍ., ɹʘʡʩʘʥʦʚ ɸ.ʉ., Ϸʫʘʪʙʘʡ ɽ.Ϸ., ɾϾʥʽʩϸʘʣʠʝʚ ʊ.ʊ. 

 
 

315 

ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʛʥʝʫʧʦʨʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʳʨʴʷ  
ʉʘʪʙʘʝʚ ɹ.ʅ., ʂʦʢʝʪʘʝʚ ɸ.ʀ., ɸʡʤʙʝʪʦʚʘ ʕ.ɸ., ʐʘʣʘʙʘʝʚ ʅ.ʊ., ʉʘʪʙʘʝʚ  ɸ.ɹ. 

 
 

320 



8 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʩʳʧʘʥʠʷ ʩʧʣʘʚʘ ʬʝʨʨʦʩʠʣʠʢʦʘʣʶʤʠʥʠʡ 
ʏʝʢʠʤʙʘʝʚ ɸ.ʌ., ʄʘʢʘʝʚ ʊ.ʉ., ɹʘʙʝʥʢʦ ɸ.ɸ. 

 
324 

ʂᴇʤʽʨʪʝʢʪʽ ʬʝʨʨʦʭʨʦʤʜʳ ʙʘʣץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰʪʘʨסʘ 
ʪʘʣʜʘʫ 
 ʐʘʙʘʥʦʚ ɽ.ɾ., ɻʘʙʜʫʣʣʠʥ ʉ.ʊ., ʅʫʨʫʤʛʘʣʠʝʚ ɸ.ʍ., Ϸʫʘʪʙʘʡ ɽ.Ϸ. 

 
 

328 

  
ʉʝʢʮʠʷ 3. ʄʝʪʘʣʣʫʨʛʠʷ ʮʚʝʪʥʳʭ, ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ: 
ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ  
 

 
334 

 
ʈʘʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʦʣʦʪʦʠʟʚʣʝʢʘʪʝʣʴʥʳʭ 
ʬʘʙʨʠʢ 
ɸʨʘʙʘʝʚ ʈ.ɸ., ʄʠʨʦʰʥʠʢʦʚʘ ɸ.ʇ., ɸʨʘʙʘʝʚʘ ɻ.ʂ. 

 
 

335 

ʕʣʝʢʪʨʦʭʠʤʠʷʣʳץ ʞʦʣʤʝʥ ʢװʢʽʨʪ ץʳʰץʳʣʳ ʝʨʽʪʽʥʜʽʩʽʥʜʝ ʩʝʣʝʥʥʽש ʫʣʴʪʨʘʜʠʩʧʝʨʩʪʽ 
 ʪʘʨʳʥ ʘʣʫץʥʪʘײ
ɹʘʝʰʦʚ ɸ., ɸʙʜʫʚʘʣʠʝʚʘ ʋ.ɸ., ɹʘʝʰʦʚʘ ɸ.ʂ., ɾЀʙʘʥʳʩ ʄ. 

 
 

337 

ɾʠʽʣʽʛʽ 50 ɻʮ ʘʡʥʳʤʘʣʳ ʪʦʢʧʝʥ ʧʦʣʷʨʠʟʘʮʠʷʣʘʥסʘʥ ʵʣʝʢʪʨʦʜʪʘʨʜʘ ʤʳʩ 
 ʟʽʣʫʽװʪ שʳʥʳסʥʪʘײ
ɹʘʝʰʦʚ ɸ., ʂʘʜʠʨʙʘʝʚʘ ɸ.ʉ., ɹʘʝʰʦʚʘ ɸ.ʂ. 

 
 

340 

ʅʦʚʳʝ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʝ ʵʢʩʪʨʘʛʝʥʪʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
ɹʠʰʠʤʙʘʝʚʘ ɻ.ʂ., ʅʘʣʠʙʘʝʚʘ ɸ.ʄ., ʉʘʡʜʫʣʣʘʝʚʘ ʉ.ɸ., ʂʦʧʙʘʝʚʘ ʄ.ʇ., 
ɺʝʨʭʦʪʫʨʦʚʘ ʉ.ʀ., ɻʫʩʘʨʦʚʘ ʅ.ʂ. 

 
 

345 

ɺʣʠʷʥʠʝ ʦʢʠʩʣʠʪʝʣʝʡ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʙʝʜʥʦʡ ʨʫʜʳ 
ɺʘʣʠʝʚ ʍ.ʍ., ɹʫʣʘʝʚ ɸ.ɻ., ɹʫʛʫʙʘʝʚʘ ɸ.ʋ., ɸʤʘʥʜʳʢʦʚʘ ɸ.ɹ. 

 
349 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʨʘʙʦʪʢʠ ʩʧʦʜʫʤʝʥʦʚʦʛʦ ʩʳʨʴʷ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʢʘʨʙʦʥʘʪʘ ʣʠʪʠʷ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʩʦʨʪʘ 
ɾʘʥʘʙʘʝʚʘ ɸ.ʂ., ʅʘʣʠʙʘʝʚʘ ɸ.ʄ., ɹʠʰʠʤʙʘʝʚʘ ɻ.ʂ., ɾʫʤʘʙʘʝʚʘ ɼ.ʉ., 
ɸʙʜʠʢʘʣʳʢʦʚ ɽ.ʅ. 

 
 
 

354 

ɺʢʣʘʜ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌʠʣʠʘʣʘ ʈɻʇ çʅʎ ʂʄʇʉ ʈʂè 
çɺʅʀʀʮʚʝʪʤʝʪè ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʦʛʘʱʝʥʠʷ ʠ 
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ 
ɾʘʨʣʠʢʦʚ ʄ.ʉ. 

 
 
 

358 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʥʘ 
ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʘʟʘʭʩʪʘʥʘ 
ʂʘʞʠʢʝʥʦʚʘ ʉ.ʐ. 

 
 

361 

ʀʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ 
ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʟʘʭʩʪʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ 
ʂʘʩʳʤʦʚʘ ɼ.ɹ.  

 
 

367 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʣʦʞʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʛʝʪʝʨʦʛʝʥʥʫʶ ʩʨʝʜʫ ʥʘ ʧʨʠʤʝʨʝ 
ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ 
ʂʦʥʦʥʦʚ ɸ.ɺ. 

 
 

371 
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ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʐʘʣʤʘʛʘʤʙʝʪʦʚ ʂ.ʄ., ʉʫʝʨʙʘʝʚ ʍ.ɸ., ɾʘʢʩʳʣʳʢʦʚʘ ɻ.ɾ., ʂʫʜʘʡʙʝʨʛʝʥʦʚ ʅ.ɾ.  

 
 

578 

ʆʙ ʦʜʥʦʤ ʤʝʪʦʜʝ ʨʘʩʯʝʪʘ ʚʷʟʢʦʩʪʠ ʨʘʩʧʣʘʚʘ ʤʝʜʠ  
ʐʘʣʪʘʢʦʚ ʉ.ʅ. 

 
582 

ɹʠʦʜʠʟʝʣʴ - ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʪʦʧʣʠʚʦ  
ʐʘʧʦʚʘʣʦʚ ʖ.ɸ., ɻʫʤʝʨʦʚ ʌ.ʄ. 

 
587 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 
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ɼʦʨʦʛʠʝ ʢʦʣʣʝʛʠ! 

 

 
ʇʦʟʜʨʘʚʣʷʶ ʚʘʩ ʩ 10-ʣʝʪʠʝʤ ʦʩʥʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʂʘʟʘʭʩʪʘʥʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢè.    

ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʥʘʰʘ ʘʢʘʜʝʤʠʷ ʈʂ ʟʘʩʣʫʞʠʣʘ ʨʝʧʫʪʘʮʠʶ 
ʘʚʪʦʨʠʪʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʩʪʨʘʥʳ, ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʥʘʫʯʥʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ  ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ɻʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ 
ʚʦʧʨʦʩʘʤ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʥʘʫʢ ʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ.  

ʆʩʦʙʝʥʥʦ ʭʦʯʫ ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʰ ʚʢʣʘʜ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʨʠʢʣʘʜʥʳʭ 
ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʯʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ 
ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʫʯʘʩʪʠʷ 
ʙʠʟʥʝʩʘ ʚ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ.  

ɾʝʣʘʶ ʚʘʤ ʜʘʣʴʥʝʡʰʠʭ ʪʚʦʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ, ʫʩʧʝʰʥʦʛʦ ʧʨʦʮʚʝʪʘʥʠʷ 
ʠ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʩʚʝʨʰʝʥʠʡ 

 
 
 
 
 

ʇʨʝʟʠʜʝʥʪ  

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ  

ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ           ʅ.ɸ. ɸʙʳʢʘʝʚ  
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ʋʚʘʞʘʝʤʳʝ ʫʯʘʩʪʥʠʢʠ ʠ ʛʦʩʪʠ  

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʢʘʢ ʦʩʥʦʚʘ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘè! 

ɼʦʨʦʛʠʝ ʢʦʣʣʝʛʠ! 

 

 

 

 

ʉʝʛʦʜʥʷ ʤʳ ʦʪʤʝʯʘʝʤ ʜʚʦʡʥʦʡ ʶʙʠʣʝʡ: 10- ʠ 25-ʣʝʪʠʝ ʩʦ ʜʥʷ 

ʦʩʥʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʇʨʦʚʦʜʠʤʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʯʝʪʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʧʦʩʚʷʱʝʥʘ ʦʙʩʫʞʜʝʥʠʶ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʩʝʢʪʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʆʆ çʂʘʟʅɸɽʅè ʠ ʈɻʇ çʅʎʂʇʄʉ ʈʂè, 

ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʇʦʩʣʘʥʠʷ ɽʣʙʘʩʳ çʈʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʢʘʟʘʭʩʪʘʥʮʝʚ: ʧʦʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠè ʠ ʧʦʨʫʯʝʥʠʡ 

ʇʨʝʟʠʜʝʥʪʘ ʩʪʨʘʥʳ ʂʘʩʳʤ-ɾʦʤʘʨʪʘ ʊʦʢʘʝʚʘ. 

ɺ ʢʦʧʠʣʢʝ ʢʘʞʜʦʛʦ ʠʟ ʶʙʠʣʷʨʦʚ ʥʝʤʘʣʦ ʫʩʧʝʭʦʚ, ʢʦʪʦʨʳʝ 

ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʠ ʫʚʘʞʝʥʠʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ. ʕʪʦ ʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ: ʂʦʥʮʝʧʮʠʷ çʉʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʙʫʜʫʱʝʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʦ 2050 ʛʦʜʘè, ʧʨʠʥʷʪʘʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ; ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʥʘʣʘ çɽʚʨʘʟʠʷè, 

ʩʦʝʜʠʥʷʶʱʝʛʦ ʂʘʩʧʠʡ ʠ ʏʝʨʥʦʝ ʤʦʨʝ ʩ ʧʨʦʛʥʦʟʥʳʤ ʛʨʫʟʦʧʦʪʦʢʦʤ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ  çʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʯʝʨʝʟ ʢʘʥʘʣ çɽʚʨʘʟʠʷè ʢ 2050 ʛʦʜʫ 

120 ʤʣʥ ʪ ʚ ʛʦʜ; ʚʚʝʜʝʥʥʳʡ ʚ ʜʝʡʩʪʚʠʝ ɿʘʢʦʥ ʈʂ çʆ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʠ (ʠʣʠ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè; 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʫʯʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ 

ʜʦ  2050 ʛʦʜʘ. ʕʪʦ ʠ ʜʝʩʷʪʢʠ ʟʘʧʫʱʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʘʭ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʦʢ ʅʎʂʇʄʉ ʈʂ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚʳʧʫʩʢ ʜʝʩʷʪʦʡ ʜʦʣʠ ʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ ʧʝʨʚʠʯʥʦʛʦ 

ʩʚʠʥʮʘ ʠ ʢʘʞʜʦʡ ʪʨʝʪʴʝʡ ʪʦʥʥʳ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʟʦʣʦʪʘ. 

ʉʠʥʝʨʛʠʟʤ ʦʙʝʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪ ʩʦʙʦʡ ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ 

ʥʘʫʯʥʦʛʦ ʪʘʥʜʝʤʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʤʝʞʜʫ ʥʘʫʢʦʡ ʠ ʙʠʟʥʝʩʦʤ ʩ ʨʦʩʪʦʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʯʝʤ, ʢʘʢ ʚ ʨʘʤʢʘʭ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ 
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ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʚʳʩʪʫʧʘʝʪ ʫʩʧʝʰʥʦʝ 

ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʘʢʘʜʝʤʠʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʧʦ 

ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʚʳʩʦʢʦʬʦʩʬʦʨʠʩʪʦʛʦ 

ʙʫʨʦʞʝʣʝʟʥʷʢʦʚʦʛʦ) ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ, ʠ ʠʭ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷè ʥʘ 

ʩʦʠʩʢʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʂ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 2017 ʛ., 

ʟʘ ʢʦʪʦʨʫʶ ʘʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʠʟ ʯʠʩʣʘ ʘʢʘʜʝʤʠʢʦʚ ʂʘʟʅɸɽʅ, ʫʯʝʥʳʭ 

ʅʎʂʇʄʉ ʈʂ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʙʳʣ ʫʜʦʩʪʦʝʥ 

ʠʩʢʦʤʦʡ ʧʨʝʤʠʠ ʢʘʢ ʥʘʠʚʳʩʰʝʡ ʥʘʫʯʥʦʡ ʥʘʛʨʘʜʳ. 

ʇʨʝʟʝʥʪʫʷ ʫʩʧʝʭʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʂʘʟʅɸɽʅ ʠ ʅʎʂʇʄʉ ʈʂ, ʤʳ 

ʦʪʯʝʪʣʠʚʦ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʦʥʠ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ɺʘʤ, ʥʘʰʠʤ 

ʜʨʫʟʴʷʤ ʠ ʧʘʨʪʥʝʨʘʤ, ɺʘʤ, ʢʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʣʝʪ ʧʦʜʜʝʨʞʠʚʘʣ ʠ 

ʚʝʨʠʣ ʚ ʥʘʩ, ɺʘʤ, ʙʝʟ ʢʦʛʦ ʥʝ ʩʦʩʪʦʷʣʦʩʴ ʙʳ ʥʘʰʠʭ ʚʥʝʜʨʝʥʠʡ ʠ ʟʘʧʫʩʢʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚ. ɼʘʣʴʥʝʡʰʠʝ ʧʣʘʥʳ ʥʝ ʤʝʥʝʝ ʘʤʙʠʮʠʦʟʥʳ, ʠ ʤʳ ʫʚʝʨʝʥʥʳ ʚ 

ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʠʭ ʧʨʝʪʚʦʨʝʥʠʠ ʚ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ɺʘʰʝʤ 

ʩʦʜʝʡʩʪʚʠʠ! 

ʇʦʟʚʦʣʴʪʝ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʚʩʝʭ, ʢʪʦ ʥʘʰʝʣ ʚʨʝʤʷ ʠ ʦʪʢʣʠʢʥʫʣʩʷ ʥʘ 

ʥʘʰʝ ʧʨʠʛʣʘʰʝʥʠʝ, ʥʘʧʨʘʚʠʣ ʪʝʧʣʳʝ ʩʣʦʚʘ ʧʦʟʜʨʘʚʣʝʥʠʡ, ʧʦʜʝʣʠʣʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʠʭ ʨʘʙʦʪ, ʧʦʜʛʦʪʦʚʠʚ ʜʦʢʣʘʜʳ ʠ ʧʨʝʟʝʥʪʘʮʠʠ. 

ʇʦʟʜʨʘʚʣʷʶ ʚʩʝʭ ʩ ʦʪʢʨʳʪʠʝʤ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 10-ʣʝʪʠʶ 

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ 25-ʣʝʪʠʶ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. 

ɾʝʣʘʶ ʜʦʙʨʦʛʦ ʟʜʦʨʦʚʴʷ, ʙʣʘʛʦʧʦʣʫʯʠʷ, ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʠ ʚʳʩʦʢʠʭ 

ʪʚʦʨʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ! 

  

 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

ʈɻʇ çʅʎʂʇʄʉ ʈʂè, ʘʢʘʜʝʤʠʢ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʜʚʘʞʜʳ ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  

ʧʨʝʤʠʠ ʈʂ                    ɸ.ɸ. ɾʘʨʤʝʥʦʚ 
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ʋʚʘʞʘʝʤʳʝ ʦʨʛʘʥʠʟʘʪʦʨʳ, ʛʦʩʪʠ ʠ ʫʯʘʩʪʥʠʢʠ 

ʢʦʥʬʝʨʝʥʮʠʠ! 

 

     

 

 

 

 

ʆʪ ʠʤʝʥʠ ɸʢʘʜʝʤʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʂ ʠ ʆʆ çʉʦʶʟ ʛʝʦʣʦʛʦʚ 

ʂʘʟɻɽʆè ʧʨʠʚʝʪʩʪʚʫʶ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘè,  ʧʦʩʚʷʱʝʥʥʦʡ10-ʣʝʪʠʶ ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ 25-ʣʝʪʠʶ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ  ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. 

ʉ ʤʦʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʂʘʟʅɸɽʅ ʠ ʅʎʂʇʄʉ ʈʂ  ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ 

ʨʘʙʦʪʘ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʩʝʤ ʦʙʣʘʩʪʷʤ ʥʘʫʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʳʣ ʚʥʝʩʝʥ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʥʘʩʳʱʝʥʥʘʷ ʧʦʚʝʩʪʢʘ ʠ ʩʦʣʠʜʥʳʡ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʢʦʥʬʝʨʝʥʮʠʠ ʢʘʢ ʦʙ ʦʜʥʦʤ ʠʟ ʟʥʘʯʠʤʳʭ, 

ʘʚʪʦʨʠʪʝʪʥʳʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʬʦʨʫʤʦʚ. ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʙʫʜʫʪ 

ʧʨʦʚʝʜʝʥʳ ʜʠʩʢʫʩʩʠʠ ʧʦ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʨʘʩʩʤʦʪʨʝʥʳ  

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʩʝʢʪʦʨʝ ʠ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ɹʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʠʜʝʠ ʠ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʥʘʤʠ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ. 

ʈʘʩʩʯʠʪʳʚʘʶ, ʯʪʦ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʡʜʝʪ ʩ ʫʩʧʝʭʦʤ, ʙʫʜʝʪ 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʝʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʡʜʫʪ ʚʦʧʣʦʱʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʞʝʣʘʶ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ, ʪʚʦʨʯʝʩʢʠʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʧʝʭʦʚ, ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ! 

 

 

ʇʨʝʟʠʜʝʥʪ  

ɸʢʘʜʝʤʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʂ,  

ʆʆ çʉʦʶʟ ʛʝʦʣʦʛʦʚ çʂʘʟɻɽʆè          ɹ.ʉ.ʋʞʢʝʥʦʚ  
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ʋʚʘʞʘʝʤʳʝ  ʢʦʣʣʝʛʠ! 

 
 

 

 

 

 

 

ʀʩʢʨʝʥʥʝ ʨʘʜ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʘʪʦʨʦʚ, ʛʦʩʪʝʡ ʠ ʫʯʘʩʪʥʠʢʦʚ 

ʂʦʥʬʝʨʝʥʮʠʠ ʦʪ ʠʤʝʥʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʄɸʀʅ ï ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ! 

ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʩʝʢʪʦʨʝ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʈʆʉʊɸ 

ɹʃɸɻʆʉʆʉʊʆʗʅʀʗ ɺʉɽʍ ʂɸɿɸʍʉʊɸʅʎɽɺ. 

ʆʪʨʘʜʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʪʦʨʳ ʂʦʥʬʝʨʝʥʮʠʠ ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪʤʝʯʘʶʪ 

ʶʙʠʣʝʡʥʳʝ ʜʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʩʪʘʣʠ ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʮʝʥʪʨʘʤʠ ʚ 

ʩʬʝʨʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʝ ʂʦʥʬʝʨʝʥʮʠʠ ʩʦʣʠʜʥʘʷ 

ʧʨʦʙʣʝʤʘʪʠʢʘ. 

ʇʨʝʜʩʪʦʠʪ ʩʝʨʴʸʟʥʘʷ ʨʘʙʦʪʘ: ʠʥʪʝʨʝʩʥʳʝ ʜʦʢʣʘʜʳ, ʧʦʣʝʟʥʳʝ ʜʠʩʢʫʩʩʠʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ. ʅʘʫʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʢʦʩʥʫʪʩʷ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ʂʘʟʘʭʩʪʘʥʘ, ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʩʨʝʜʫ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʚʭʦʞʜʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʚ ʯʠʩʣʦ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ. 

ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʥʘʩʪʦʷʱʝʛʦ ʬʦʨʫʤʘ ʥʝʤʘʣʦ ʫʯʸʥʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʯʣʝʥʘʤʠ 

ʄɸʀʅ. ʂʦʥʬʝʨʝʥʮʠʷ ʜʘʩʪ ʠʤ ʦʪʣʠʯʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʥʘʫʯʥʳʝ 

ʚʳʚʦʜʳ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʠʟ ʧʝʨʚʳʭ ʨʫʢ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʦʩʪʠʞʝʥʠʷʭ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʥʘʫʢʠ ʚ ʦʙʣʘʩʪʠ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ʅʝʪ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʂʦʥʬʝʨʝʥʮʠʷ ʷʚʠʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʰʘʛʦʤ 

ʚʧʝʨʸʜ, ʩʪʘʥʝʪ ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʞʠʟʥʠ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʝʜʠʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʦʙʝʩʧʝʯʠʪ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʨʘʩʰʠʨʠʪ ʥʘʫʯʥʳʝ ʩʚʷʟʠ ʫʯʝʥʳʭ. 

ʆʪ ʠʤʝʥʠ ʄɸʀʅ ʞʝʣʘʶ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʂʦʥʬʝʨʝʥʮʠʠ, ʘ ʝʸ ʫʯʘʩʪʥʠʢʘʤ 

ʟʥʘʯʠʤʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʚʝʨʰʝʥʠʡ, ʫʩʧʝʭʦʚ ʠ ʟʜʦʨʦʚʴʷ. 

 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʄɸʀʅ                                          ɸ.ʌ. ʎʝʭʦʚʦʡ



 

 

 

 
 
 
 
 
 
 
 
 
 

ʇʣʝʥʘʨʥʘʷ ʩʝʢʮʠʷ 
 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

18 

ʊʝʭʥʦʣʦʛʠʠ ʠʥʜʫʩʪʨʠʠ 4.0.  

ʆʧʳʪ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘ 
 

ʂʦʨʪʦʚ ʉ.ɺ., ʉʘʧʦʛʦʚ ʄ.ɺ. 

(ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʧʝʨʚʦʛʦ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ  

ɹ.ʅ. ɽʣʴʮʠʥʘè, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ) 

 
ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʧʨʠʚʷʟʢʝ ʢ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ ʠʟʜʝʣʠʡ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʪʝʭʥʦʣʦʛʠʡ, ʘʩʩʦʮʠʠʨʫʝʤʳʝ ʩ ʀʥʜʫʩʪʨʠʝʡ 4.0. ʇʨʠʚʝʜʝʥʳ ʦʧʳʪ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʦʪʤʝʯʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʠ ʠʥʜʫʩʪʨʠʠ 4.0, ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ, ʎʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʋʤʥʦʝ (ʮʠʬʨʦʚʦʝ) ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʲʝʜʠʥʝʥʥʘʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘʜʜʠʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

 

ɺʚʝʜʝʥʠʝ 

ʋʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʟʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʛʦʚʦʨʠʪ ʦ ʨʦʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʚʩʝ ʯʘʱʝ ʥʘʟʳʚʘʶʪ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʦʙʱʝʩʪʚʦʤ. ʅʘʠʙʦʣʝʝ ʷʨʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʦʚʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʜʘʣ ʕ. ʊʦʬʬʣʝʨ [1], ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʚ ʝʛʦ ʢʘʢ çʊʨʝʪʴʶ ʚʦʣʥʫè, 

ʥʘʟʚʘʥʥʫʶ ʠʤ çʵʣʝʢʪʨʦʥʥʳʤ ʜʦʤʦʤè. ʀʟʤʝʥʝʥʠʷ ʚ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ 

ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʪʨʝʪʴʝʡ ʚʦʣʥʳè ʦʧʨʝʜʝʣʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʥʘʯʘʣʦ 

ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ [2]. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ 

ʠʟʜʝʣʠʷʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ, 

ʘʚʪʦʤʦʙʠʣʴʥʘʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʦʪʨʘʩʣʠ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʵʥʝʨʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʠʥʜʫʩʪʨʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠʟʜʝʣʠʷʤʠ, 

ʦʙʲʝʜʠʥʷʶʱʠʤʠ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʊʘʢʠʝ çʩʠʩʪʝʤʳ ʩʠʩʪʝʤè ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʜʝʪʘʣʝʡ ʠ ʪʨʝʙʫʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʆʪʤʝʯʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʤʘʩʰʪʘʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʇʆ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʜʭʦʜʳ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʩʪʝʪ ʯʠʩʣʦ ʥʦʚʳʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦʚʳʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʝʜʫʱʠʭ ʧʦʟʠʮʠʡ ʥʘ 

ʨʳʥʢʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ ʠʟʜʝʣʠʡ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʠʭ ʠʥʞʝʥʝʨʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʚʳʚʦʜʘ ʥʘ ʨʳʥʦʢ. 

ʋʩʣʦʚʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʪʨʝʙʫʶʪ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʠʪʝʨʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʨʘʟʨʘʙʦʪʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ, 

ʫʪʠʣʠʟʘʮʠʷ).  
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ɺ ʠʪʦʛʝ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʟʜʝʣʠʡ ʥʘ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʩʪʫʧʘʝʪ ʟʘʜʘʯʘ ʢʦʣʣʘʙʦʨʘʮʠʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʪ.ʝ. ʦʨʛʘʥʠʟʘʮʠʠ ʝʜʠʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʤʠʥʠʤʫʤʦʤ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʫʶ 

ʦʧʪʠʤʠʟʘʮʠʶ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʠʟʘʮʠʠ ʝʛʦ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʝʡ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʧʦʜʭʦʜʦʤ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʙʳʩʪʨʦ 

ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʩʚʦʠ ʨʝʩʫʨʩʳ ʥʘ ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʠʟʜʝʣʠʡ ʚʳʩʦʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. 

 

1. ʊʝʭʥʦʣʦʛʠʠ ʠʥʜʫʩʪʨʠʠ 4.0. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʆʩʥʦʚʥʳʤ ʪʠʧʘʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʜʫʩʪʨʠʠ 4.0 [3] ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ (ʨʠʩʫʥʦʢ 1). ʂʣʶʯʝʚʳʤ ʦʪʣʠʯʠʝʤ ʠʥʜʫʩʪʨʠʠ 4.0 ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʚʦʜ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: (ʮʠʬʨʦʚʳʝ 

ʜʚʦʡʥʠʢʠ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʜʦʧʦʣʥʝʥʥʘʷ ʠ 

ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʠʤʝʨʥʳʝ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʪʳ ʠ ʪ.ʜ.). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʪʝʭʥʦʣʦʛʠʡ ʠʥʜʫʩʪʨʠʠ 4.0 
 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʤʦʜʝʣʠ/ʤʦʜʝʣʝʡ ʠʟʜʝʣʠʷ 

ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʟʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ (ʜʘʥʥʳʤʠ ʪʝʣʝʤʝʪʨʠʠ) 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʦʪ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ.  



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʟʜʝʣʠʶ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʠʤʝʶʱʫʶ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ: ʦʪ ʩʘʤʳʭ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʜʝʣʠʶ ʜʦ ʯʘʩʪʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʪʜʝʣʴʥʳʤ ʫʟʣʘʤ ʠ ʜʝʪʘʣʷʤ. 

ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʫʧʨʘʚʣʷʝʪ ʥʘʙʦʨʦʤ ʩʠʩʪʝʤʥʳʭ (1D-CAE), 

ʠʥʞʝʥʝʨʥʳʭ (3D-CAE: FEM, CFD ʠ ʜʨ.) ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʤʦʜʝʣʝʡ (CAD) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʪʘʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʩʷ ʠʝʨʘʨʭʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʷ 

(PLM). 

ʅʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʩʮʝʥʘʨʠʠ çʯʪʦ-ʝʩʣʠè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʳʭ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʩ 

ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʜʨʫʛʦʡ ï ʚʥʠʟ ʥʘ ʚʩʸ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʧʦʜʤʦʜʝʣʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʠ 

ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʧʦʟʚʦʣʷʝʪ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʂʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʎʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʣʘʜʘʝʪ 

ʩʦʧʦʩʪʘʚʠʤʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʎʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʠʟʜʝʣʠʷ. ʀʟʥʘʯʘʣʴʥʦ, ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʦʙʠʨʘʝʪʩʷ ʠ ʩʪʨʫʢʪʫʨʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʫʩʢʘʝʤʦʤ 

ʧʨʦʜʫʢʪʝ, ʝʛʦ ʩʦʩʪʘʚʝ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʟʣʘʤ ʠ ʜʝʪʘʣʷʤ. ʇʨʦʚʦʜʠʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʟʘʪʝʤ ʫʟʣʦʚ, 

ʘʛʨʝʛʘʪʦʚ ʠ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʝʨʠʬʠʢʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 3D-CAE ʨʘʩʯʝʪʦʚ, ʜʝʪʘʣʴʥʦ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʳ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʣʠʪʝʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, ʪʝʭʥʦʣʦʛʠʡ ʩʚʘʨʢʠ, ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʧʦʟʠʪʥʳʭ ʜʝʪʘʣʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʮʝʩʩʳ ʩʙʦʨʢʠ ʠ ʪ.ʜ.  

ʇʦʣʫʯʝʥʥʳʝ ʫʪʦʯʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠʟʜʝʣʠʷ, ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ 

ʅɼʉ ʠ ʪ.ʜ. ʧʝʨʝʜʘʶʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʝʝ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʎʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʝʘʣʠʟʫʝʪʩʷ ʟʘʛʨʫʟʢʘ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʋʤʥʦʝ (ʎʠʬʨʦʚʦʝ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʛʣʫʙʦʢʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ, ʪ.ʝ. ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ, ʜʘʪʯʠʢʦʚ, ʩʝʥʩʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (MES/MOM ʩʠʩʪʝʤʳ), ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʣʠʤʝʨʥʳʭ, ʢʝʨʘʤʠʯʝʩʢʠʭ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ.  

ʋʤʥʦʝ (ʎʠʬʨʦʚʦʝ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʎʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʥʘ 

ʫʨʦʚʥʝ PLM ʠ ERP ʩʠʩʪʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʤʢʥʫʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʝ ʪʝʣʝʤʝʪʨʠʠ, 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʩʠʩʪʝʤʝ ʧʨʦʚʦʜʥʦʡ ʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʜʘʪʯʠʢʦʚ, ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʠ, ʚʢʣʶʯʘʷ ʩʙʦʨ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

21 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʥʠʢʰʠʭ ʜʝʬʝʢʪʘʭ ʠ ʨʝʤʦʥʪʘʭ ʩ MES, ERP ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʊʘʢ ʞʝ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʚʢʣʶʯʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ 

ʩʚʷʟʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʠʥʪʝʨʬʝʡʩ ʠ ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʩ IT- ʩʠʩʪʝʤʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʳʤʠ ʨʝʰʘʝʤʳʤʠ ʟʘʜʘʯʘʤʠ ʎʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʠʟʜʝʣʠʷ ʟʘ ʩʯʝʪ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʜʦ ʤʦʤʝʥʪʘ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚʠʜʦʚ ʦʪʢʘʟʦʚ, ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ, ʤʠʥʠʤʠʟʘʮʠʠ ʩʣʫʯʘʝʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ. 

 

2. ʆʧʳʪ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠʥʜʫʩʪʨʠʠ 4.0 

ʌɻɸʆʋ ɺʆ çʋʨʌʋ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

17 ʠʥʩʪʠʪʫʪʦʚ, 1 ʰʢʦʣʫ, 169 ʢʘʬʝʜʨ, 36 ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 2 ʬʘʢʫʣʴʪʝʪʘ ʚ 

ʛʦʨʦʜʘʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ.  

ɺ ʋʥʠʚʝʨʩʠʪʝʪʝ ʩʦʟʜʘʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʙʲʝʜʠʥʝʥʥʘʷ ʠʥʞʠʥʠʨʠʥʛʦʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʀʥʜʫʩʪʨʠʠ 4.0, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ (ʨʠʩʫʥʦʢ 2). ʆʩʥʦʚʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʦʩʪʘʚʣʷʝʪ ʪʨʠ ʙʘʟʦʚʳʭ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʮʝʥʪʨʘ: 

- ʀʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ; 

- ʈʝʛʠʦʥʘʣʴʥʳʡ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ ʣʘʟʝʨʥʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʀʥʥʦʚʘʮʠʦʥʥʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʡ ʮʝʥʪʨ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʜʠʥʝʥʥʘʷ ʠʥʞʠʥʠʨʠʥʛʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʋʨʌʋ  

ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʀʥʜʫʩʪʨʠʠ 4.0 
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ʀʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʀʎʎʊʄ) 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʚʳʧʦʣʥʷʶʱʠʤ 

ʢʦʤʧʣʝʢʩʥʳʝ ʅʀʆʂʊʈ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʦʝʢʪʘ, ʀʎʎʊʄ ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʬʦʨʤʠʨʫʝʪ ʢʦʤʘʥʜʫ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ɺʋɿʘ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʅʀʆʂʊʈ ʩʦʟʜʘʥʘ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʦʚ ï ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ (ɽʎʇ) ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ CAD/CAM/CAE/PLM ʨʝʰʝʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʎʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ (ʇʆ Siemens 

Teamcenter, NX, Simcenter 3D, AMESIM, System Synthesis, ANSYS, pSeven, Grnta MI ʠ 

ʜʨ.). 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʤʘʢʝʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʣʘʙʦʨʘʪʦʨʠʷʤ ʠ 

ʠʥʞʝʥʝʨʥʳʤ ʮʝʥʪʨʘʤ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʈʀʎ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ (çʧʝʯʘʪʘʪʴè) ʠʟʜʝʣʠʷ ʠʟ ʧʣʘʩʪʤʘʩʩ, ʤʝʪʘʣʣʦʚ ʠ ʠʭ 

ʩʧʣʘʚʦʚ (Al, Ti, ʩʪʘʣʴ ʠ ʜʨ.), ʧʦʣʫʯʘʪʴ ʧʨʦʪʦʪʠʧʳ ʠʟʜʝʣʠʡ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʠʣʠ ʤʝʪʘʣʣʘ, 

ʤʘʣʳʝ ʧʘʨʪʠʠ ʛʦʪʦʚʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʠʟʜʝʣʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ 

ʥʘʧʨʷʤʫʶ ʣʠʙʦ ʣʠʪʴʝʤ ʚ ʬʦʨʤʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʨʷʜʫ ʩ ʦʢʘʟʘʥʠʝʤ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʫʩʣʫʛ ʈʀʎ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʨʘʥʩʬʝʨ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʚʦʡʩʪʚʘʤ. 

ʎʝʥʪʨ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʎɺʊʄ), ʨʘʩʧʦʣʘʛʘʝʪ ʩʘʤʳʤʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʪʘʥʢʘʤʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʤ ʧʘʨʢʦʤ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʬʨʝʟʝʨʥʫʶ, ʚ ʪ.ʯ. 5-ʢʦʦʨʜʠʥʘʪʥʫʶ, ʦʙʨʘʙʦʪʢʫ, 

ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʫʶ, ʣʘʟʝʨʥʫʶ ʦʙʲʝʤʥʫʶ, ʪʦʢʘʨʥʫʶ, ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʫʯʘʩʪʦʢ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʦʣʝʝ 50 ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʠ ʜʨ. 

ʅʘ ʙʘʟʝ ʈʀʎ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʜʠʥʠʯʥʦʝ ʠ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʨʝʤʦʥʪ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʘʩʪʢʠ, ʪʨʘʥʩʬʝʨ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʂʘʞʜʦʝ ʠʟʜʝʣʠʝ 

ʧʨʦʭʦʜʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʝʤʢʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʨʘʩʯʝʪʦʚ 

(ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ), ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʧʘʨʪʥʝʨʦʚ ʠ ʋʨʆ 

ʈɸʅ. 

 

ɺʳʚʦʜʳ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʧʨʠʚʷʟʢʝ ʢ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ 

ʠʟʜʝʣʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʪʝʭʥʦʣʦʛʠʡ, ʘʩʩʦʮʠʠʨʫʝʤʳʝ ʩ ʀʥʜʫʩʪʨʠʝʡ 4.0. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʧʝʨʝʭʦʜʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠʥʜʫʩʪʨʠʠ 4.0. ɺ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʩʦʟʜʘʥʘ ʩʝʪʴ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʥʘ ʙʘʟʝ ɺʋɿʦʚ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʧʝʪʝʥʮʠʡ ʠ 

ʟʥʘʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʘʥʩʬʝʨʦʤ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʙʘʟʝ 

ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʟʜʘʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʙʲʝʜʠʥʝʥʥʘʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʚʥʝʜʨʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʀʥʜʫʩʪʨʠʠ 4.0, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ. ʆʩʥʦʚʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ ʪʨʠ ʙʘʟʦʚʳʭ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ 
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(ʠʥʥʦʚʘʮʠʦʥʥʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ) ʮʝʥʪʨʘ, ʢʦʪʦʨʳʝ ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʳʤʠ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʠ ʦʪʨʘʩʣʝʚʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ɺʋɿʘ, ʨʝʘʣʠʟʫʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʅʀʆʂʊʈ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʌ. 
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ʈʦʱʠʥ ɺ.ɽ., ɻʘʤʦʚ ʇ.ɸ., ʈʦʱʠʥ ɸ.ɺ., ʉʘʣʠʭʦʚ ʉ.ʇ.  
(ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʀʋ), ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʷ) 

 

ç...ʤʝʭʘʥʠʟʤ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ 
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ʪʝʦʨʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ 

ʨʝʘʛʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʘʢʪ 
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ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʦ ʬʠʟʠʯʝʩʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʤʘʩʰʪʘʙʳ ʘʛʨʝʛʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʦʢʩʠʜʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʘʣʝʥʪʥʳʭ  ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʦʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚʣʝʥʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʭ  ʚ  ʜʦʤʝʥʥʳʭ ʠ ʬʝʨʨʦʩʧʣʘʚʥʳʭ ʧʝʯʘʭ, ʛʘʟʳ ʥʘʭʦʜʷʪʩʷ 

ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʳ, ʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʸʪʢʘ ʪʚʸʨʜʳʭ ʚʝʱʝʩʪʚ 

ʥʘʩʳʱʝʥʘ ʪʝʧʣʦʚʳʤʠ ʚʘʢʘʥʩʠʷʤʠ. ʇʨʠ ʠʟʚʣʝʯʝʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʤ ʢʠʩʣʦʨʦʜʘ ʠʟ ʦʢʩʠʜʘ ʚ 

ʧʣʘʟʤʫ  ʚ ʦʢʩʠʜʝ ʦʙʨʘʟʫʝʪʩʷ  ʟʘʨʷʞʝʥʥʘʷ ʜʚʫʤʷ ʩʚʦʙʦʜʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʘʥʠʦʥʥʘʷ  ʚʘʢʘʥʩʠʷ. 

ɿʘʨʷʞʝʥʥʳʝ ʚʘʢʘʥʩʠʠ ʨʘʩʩʝʠʚʘʶʪʩʷ ʚ ʦʢʩʠʜʝ, ʪʦʨʤʦʟʷʪʩʷ ʦʢʦʣʦ ʩʢʦʧʣʝʥʠʡ ʢʘʪʠʦʥʦʚ, ʫʨʦʚʝʥʴ 

ʌʝʨʤʠ ʢʦʪʦʨʳʭ ʥʠʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʘʢʘʥʩʠʷʭ, ʛʜʝ ʩʣʠʚʘʶʪʩʷ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʠʦʥʥʦʡ ʧʫʩʪʦʪʳ. ʕʣʝʢʪʨʦʥʳ ʚʘʢʘʥʩʠʡ ʩʚʷʟʳʚʘʶʪ ʙʣʠʞʘʡʰʠʝ ʢʘʪʠʦʥʳ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʚʷʟʴʶ, ʠ ʚ ʦʢʩʠʜʝ ʚʳʜʝʣʷʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ.  ʇʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʪʚʸʨʜʳʤ 

ʫʛʣʝʨʦʜʦʤ ʚ ʪʚʸʨʜʳʭ ʦʢʩʠʜʘʭ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʣʘʟʤʘ, ʜʦʤʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʣʫʯʝʥʠʝ ʬʝʨʨʦʩʧʣʘʚʦʚ 

 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʨʠʘʥʪʳ ʪʝʦʨʠʠ ʪʚʸʨʜʦʬʘʟʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ï ʘʜʩʦʨʙʮʠʦʥʥʦ-ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʘʷ [1-3],  ʜʠʬʬʫʟʠʦʥʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ 

[4], ʛʘʟʦʬʘʟʥʦ-ʪʚʸʨʜʦʬʘʟʥʘʷ [5-8], ʜʠʩʩʦʮʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʘʷ [9-11] ʠ ʜʨʫʛʠʝ  

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʦʢʩʠʜʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʤ 

ʘʪʦʤʘʤʠ ʢʠʩʣʦʨʦʜʘ. ʇʨʠ ʵʪʦʤ ʥʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʝʦʨʠʠ ʥʝ ʤʦʞʝʪ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ 

ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʧʨʘʢʪʠʢʠ ʨʝʟʫʣʴʪʘʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʥʳʤʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷʤʠ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʪʚʸʨʜʳʭ ʠ ʨʘʩʧʣʘʚʣʝʥʥʳʭ ʦʢʩʠʜʘʭ 

ʠ ʤʝʪʘʣʣʘʭ ʥʝʪ ʥʠ ʘʪʦʤʦʚ, ʥʠ ʤʦʣʝʢʫʣ, ʝʩʪʴ ʪʦʣʴʢʦ ʠʦʥʳ ʠ ʩʚʷʟʳʚʘʶʱʠʝ ʠʭ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʵʣʝʢʪʨʦʥʳ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʤʝʪʘʣʣʘ ʠ ʦʢʩʠʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ 

ʥʝ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʠ ʜʘʞʝ ʥʝ ʚ ʩʘʤʦʤ ʥʘʣʠʯʠʠ  ʘʪʦʤʦʚ ʤʝʪʘʣʣʘ ʠ 

ʢʠʩʣʦʨʦʜʘ, ʘ ʚ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʠʭ (ʚʘʣʝʥʪʥʳʭ) ʵʣʝʢʪʨʦʥʦʚ ʤʝʪʘʣʣʘ 

ʤʝʞʜʫ ʢʘʪʠʦʥʘʤʠ ʤʝʪʘʣʣʘ ʠ ʘʥʠʦʥʘʤʠ ʢʠʩʣʦʨʦʜʘ. ɺ ʤʝʪʘʣʣʘʭ ʵʣʝʢʪʨʦʥʳ ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʢʘʪʠʦʥʘʤʠ ʠ ʦʙʨʘʟʫʶʪ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʚʷʟʴ, ʘ ʚ ʦʢʩʠʜʘʭ ʦʥʠ 

ʩʚʷʟʘʥʳ ʘʥʠʦʥʘʤʠ ʢʠʩʣʦʨʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʦʥʥʫʶ ʩʚʷʟʴ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʘ ʠ 

ʘʥʠʦʥʦʚ ʢʠʩʣʦʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ï ʵʪʦ 

ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʥʝ ʘʪʦʤʘʤʠ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ, ʘ ʵʣʝʢʪʨʦʥʘʤʠ ʤʝʞʜʫ ʘʪʦʤʘʤʠ. 

ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʩʦʟʜʘʪʴ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʪʝʦʨʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʫʨʦʚʥʝ, ʙʘʟʠʨʫʷʩʴ ʪʦʣʴʢʦ ʥʘ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ.  
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25 

ʈʘʟʚʠʚʘʝʤʘʷ ʘʚʪʦʨʘʤʠ ʵʣʝʢʪʨʦʥʥʘʷ ʪʝʦʨʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ [12-20] ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʘʪʦʤʳ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʤʦʣʝʢʫʣʳ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠ ʚʩʝ ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʤʠ ʪʝʣʘ ʩʚʷʟʘʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʠʣʘʤʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʟʘʨʷʜʦʚ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ ʘʪʦʤʥʳʭ ʷʜʝʨ 

(ʨʠʩ.1). ʃʶʙʳʝ ʘʛʨʝʛʘʪʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚʘ 

ʚʳʟʚʘʥʳ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʝʭʘʥʠʟʤʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ ï ʠʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ. ɸ ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ï ʵʣʝʢʪʨʦʥʦʚ, ʪʦ ʦʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʢʚʘʥʪʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʘʤ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʘʩʩʦʧʝʨʝʥʦʩ, ʪʦ ʝʩʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʠʦʥʦʚ, ʥʦ ʠ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʘʩʰʪʘʙʳ ʘʛʨʝʛʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʜʚʠʞʝʥʠʝ ʚʝʱʝʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʩʰʪʘʙʦʚ 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʵʣʝʢʪʨʦʥ-ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʪʚʸʨʜʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʯʝʨʝʟ ʧʣʘʟʤʫ 

(ʘ), ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʙʠʜʥʳʭ ʦʙʦʣʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʘ (ʙ)  ʠ 

ʫʛʣʝʨʦʜʘ (ʚ) 
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ʊʝʦʨʠʝʡ ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʘʭ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ 2000 Üʉ, ʘ ʜʘʚʣʝʥʠʝ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʘʪʤʦʩʬʝʨ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʝʥʷʝʪʩʷ ʪʦʥʢʦʝ ʩʪʨʦʝʥʠʝ ʥʘʛʨʝʪʳʭ ʪʚʸʨʜʳʭ ʪʝʣ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʸʪʢʠ ʥʘʩʳʱʘʶʪʩʷ ʪʝʧʣʦʚʳʤʠ ʪʦʯʝʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ 

ʌʨʝʥʢʝʣʷ ʠ ʐʦʪʪʢʠ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʷʝʪ ʚ ʥʠʭ ʫʩʣʦʚʠʷ ʤʘʩʩʦʧʝʨʝʥʦʩʘ [21-

25]. ɻʘʟʦʚʘʷ ʩʨʝʜʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʦʥʠʟʠʨʫʝʪʩʷ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʣʘʟʤʫ. ʇʣʘʟʤʘ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʨʤʠʯʝʩʢʦʡ ʠʦʥʠʟʘʮʠʠ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʪʝʨʤʠʯʝʩʢʦʡ 

ʵʤʠʩʩʠʠ ʵʣʝʢʪʨʦʥʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʠ ʛʦʨʷʯʠʭ ʰʠʭʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

[26-30]. ʅʘʛʣʷʜʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʣʘʟʤʳ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʦ ʥʘʙʣʶʜʘʝʤʳʝ ʢʚʘʥʪʦʚʳʝ 

ʵʬʬʝʢʪʳ ï ʩʚʝʯʝʥʠʝ ʨʘʩʢʘʣʸʥʥʳʭ ʛʘʟʦʚ ʠ ʥʘʛʨʝʪʳʭ ʪʝʣ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʠʟʚʝʩʪʥʳʝ  ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʨʘʢʪʠʢʠ ʧʦʣʫʯʝʥʠʷ ʯʫʛʫʥʘ ʠ ʬʝʨʨʦʩʧʣʘʚʦʚ ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʷʩʥʝʥʳ 

ʫʯʘʩʪʠʝʤ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʳ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʤʝʩʠ ʰʠʭʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʧʣʘʟʤʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʩʪʨʝʯʥʳʡ ʧʝʨʝʥʦʩ ʫʛʣʝʨʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʩʠʜʘ ʠ ʦʢʩʠʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʫʛʣʝʨʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʦʙʨʘʟʫʶʪʩʷ ʦʙʦʣʦʯʢʠ ʢʘʨʙʠʜʦʚ, ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʠʝ ʨʝʣʴʝʬ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 

2). ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʨʙʠʜʥʳʭ ʦʙʦʣʦʯʝʢ ʦʪʨʘʚʣʷʝʪ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʥʘʯʘʣʘ ʪʦʨʤʦʟʠʪ, ʘ ʟʘʪʝʤ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʆʧʣʘʚʣʝʥʠʝ ʠ ʩʪʝʢʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʦʙʦʣʦʯʝʢ ʧʝʨʝʚʦʜʠʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʥʦʚʘ ʚ ʢʠʥʝʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʨʦʪʝʢʘʥʠʝ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʨʷʞʝʥʥʳʭ ʚʘʢʘʥʩʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʞʝʣʝʟʘ ʚ ʦʙʲʸʤʝ 

ʦʢʩʠʜʥʦʡ ʬʘʟʳ (ʘ-ʛ), ʚʠʜ ʯʘʩʪʠʮ ʞʝʣʝʟʘ ʚ ʨʘʟʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʦʢʩʠʜʥʦʡ ʬʘʟʳ (ʜ, ʝ) 

 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʚʣʝʯʝʥʠʷ ʦʜʥʦʛʦ ʘʥʠʦʥʘ ʢʠʩʣʦʨʦʜʘ ʠʟ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ  ʨʝʰʸʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʠʦʥʥʦʡ 

ʚʘʢʘʥʩʠʠ ʠ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ.  ɺ ʢʦʤʧʣʝʢʩʥʳʭ ʠ ʙʝʜʥʳʭ 

ʨʫʜʘʭ ʚʘʢʘʥʩʠʠ ʠ ʵʣʝʢʪʨʦʥʳ ʨʘʩʩʝʠʚʘʶʪʩʷ ʚ ʦʙʲʸʤʝ ʦʢʩʠʜʘ ʧʦ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʢʩʠʜʝ  ʢʨʠʩʪʘʣʣʦʚ ʘʥʠʦʥʥʦʡ ʧʦʜʨʝʰʸʪʢʝ ʠ ʦʙʨʘʟʫʶʪ ʚ ʥʝʡ ʨʘʩʪʚʦʨ 

ʘʥʠʦʥʥʳʭ ʚʘʢʘʥʩʠʡ ʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʥʠ ʛʨʘʥʠʮʳ, ʥʠ ʜʘʞʝ ʪʨʝʱʠʥʳ ʠ 

ʧʫʩʪʦʪʳ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʘʢʘʥʩʠʡ ʠ 
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ʵʣʝʢʪʨʦʥʦʚ. ɺʘʢʘʥʩʠʠ ʩʣʠʚʘʶʪʩʷ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʢʘʪʠʦʥʦʚ, ʫʨʦʚʝʥʴ ʌʝʨʤʠ ʢʦʪʦʨʳʭ 

ʥʠʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʘʢʘʥʩʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʚʘʢʘʥʩʠʠ 

ʠʩʯʝʟʘʶʪ, ʘ ʵʣʝʢʪʨʦʥʳ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʢʘʪʠʦʥʘʤʠ ʠ ʦʙʨʘʟʫʶʪ ʤʝʞʜʫ ʥʠʤʠ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʚʷʟʴ, ʠ ʚ ʦʙʲʸʤʝ ʦʢʩʠʜʘ ʦʙʨʘʟʫʶʪʩʷ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʘ ʚ ʦʢʨʫʞʝʥʠʠ 

ʘʥʠʦʥʦʚ (ʨʠʩ. 3, ʘ-ʛ). 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʥʦʩʠʪʝʣʝʤ ʝʸ ʩʚʦʡʩʪʚ 

ʷʚʣʷʶʪʩʷ ʟʘʨʷʞʝʥʥʳʝ ʵʣʝʢʪʨʦʥʘʤʠ ʘʥʠʦʥʥʳʝ ʚʘʢʘʥʩʠʠ ï ʜʝʬʝʢʪʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʸʪʢʠ ʤʘʪʝʨʠʥʩʢʦʡ (ʦʢʩʠʜʥʦʡ) ʬʘʟʳ. ʇʦʵʪʦʤʫ ʚʢʣʘʜ ʤʝʞʬʘʟʥʦʡ ʵʥʝʨʛʠʠ ȹGF ʚ 

ʠʟʤʝʥʝʥʠʠ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ (ȹGɆ = ȹGV + ȹGF + ȹGʜʝʬ.) ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʚʝʥ ʥʫʣʶ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʤʘʪʝʨʠʥʩʢʦʡ ʦʢʩʠʜʥʦʡ ʠ ʥʦʚʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʫʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤ ʨʘʟʤʝʨʝ ʟʘʨʦʜʳʰʘ (ʨʠʩ. 3, ʛ), ʢʦʛʜʘ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʦʙʲʸʤʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ (ȹGV) ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʢʣʘʜ (ȹGF) ʤʝʞʬʘʟʥʦʡ ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ 

ʟʘʨʦʞʜʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʥʝ ʪʨʝʙʫʝʪ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʧʦʜʦʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʩʳʱʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʬʘʟʳ ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʨʦʞʜʘʶʱʝʡʩʷ ʬʘʟʳ, ʘ 

ʟʘʨʦʜʳʰ ʥʝ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʤʝʨʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʠʮ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʢʘʪʠʦʥʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʚ ʦʢʩʠʜʥʳʭ ʬʘʟʘʭ. ʏʝʤ ʤʝʥʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʢʘʪʠʦʥʦʚ, ʪʝʤ ʤʝʣʴʯʝ ʚʳʜʝʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʠʮ (ʨʠʩ. 3, ʜ ʠ 

ʝ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʧʫʩʪʦʪʝ 

ʩʣʠʚʘʶʱʠʭʩʷ ʚʘʢʘʥʩʠʡ. ʇʦʵʪʦʤʫ ʨʦʩʪ ʥʦʚʦʡ ʬʘʟʳ ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʩʦ 

ʩʪʦʨʦʥʳ ʨʝʰʸʪʢʠ ʤʘʪʝʨʠʥʩʢʦʡ ʬʘʟʳ (ȹGʜʝʬ.), ʪʦ ʝʩʪʴ ʚʢʣʘʜ ʜʝʬʦʨʤʘʮʠʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʚ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʨʘʚʝʥ ʥʫʣʶ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʬʦʨʤʘ ʚʳʜʝʣʷʶʱʝʡʩʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʩʣʦʚʠʷʤʠ ʧʠʪʘʥʠʷ ʟʘʨʦʜʳʰʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʥʫʪʨʠ ʪʚʸʨʜʦʡ 

ʦʢʩʠʜʥʦʡ ʬʘʟʳ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʜʠʦʤʦʨʬʥʳʝ ʢʨʠʩʪʘʣʣʳ ʤʝʪʘʣʣʘ (ʨʠʩ. 4), ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʚʳʨʘʱʠʚʘʶʪ ʪʦʣʴʢʦ ʤʝʜʣʝʥʥʦʡ ʢʦʥʜʝʥʩʘʮʠʝʡ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ. 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʸʥʥʳʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʨʫʜʘʤʠ ʠ ʨʘʟʥʳʤʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷʤʠ ʵʣʝʢʪʨʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ ʦʙʲʷʩʥʷʝʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʶʙʳʭ 

ʤʝʪʘʣʣʦʚ ʣʶʙʳʤʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷʤʠ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʣʣʦʚ 

ʵʣʝʢʪʨʦʣʠʟʦʤ.  
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Determination of the parameters of the method for preventing 

sudden outbursts of coal and gas by drilling degassing wells 

during mining and opening of coal seams 
 

Demin V.F., Isabek T.K., Shontayev ɸ.D. 

(Karaganda State Technical University, Karaganda, Republic of Kazakhstan) 

 
The results of experimental studies in the mines of the Karaganda coal basin, which showed the 

dependence of the effective influence of the radius of the degassing well from the depth of the mine, 

the diameter of the well, the natural gas content of the coal seam, gas-dynamic and strength properties 

of coal, the depth of gas weathering, etc. 

 

Keywords: gas-dynamic phenomenon, sudden outbursts of coal and gas, degassing. 

 

One of the main ways to prevent the sudden release of coal and gas in the mines of the 

Karaganda coal basin, both during the opening of the seams and carrying out preparatory 

mine workings, is drilling of the leading (degassing) wells with a diameter of 0.13-0.25 m. 

The effectiveness of its application depends on correct definition of the main parameters. 

These include the diameter d, the length ls, the number n, the non-reducible lead of the wells 

lnl, their mutual arrangement, the size of the protected (dangerous) zone in the circuit and the 

outline. The value of lnl should be 5 m, on gentle and inclined strata in the driveways a two-

meter safe (protected) zone should be provided, and on particularly hazardous areas it should 

be taken equal to 4 m on both sides of the mine. On powerful, shallow beds, it is also 

necessary to protect a 2-4 m zone above the production circuit in the presence of tectonically 

disturbed coal. The length of advanced wells with a diameter of 130-250 mm when carrying 

out workings along the formation should be 10-20 m, and their number is determined by the 

formula [1, 2] 

 

        Szo     (a + 2b)mN 

n = ðð = ððððð , 

        Sef           Sef 

 

  (1) 

 

where Sef is the effective area of the drainage well, m
2
;  

Szo - area of the protected (dangerous) area by a pack of broken coal, m
2
;  

a - the average width of the workpiece for stratification of a bundle or packs of broken 

coal in the rough, m;  

b - the width of the cavity of the treated coal mass of disturbed coal behind the outline, 

m;  

mN. - power of a bundle or packets of broken coal, m. 

The area of the effective effect of the well Sef is assumed to be a rectangle, the size of 

which by the layering ln, and to the cross of the layer lk. For wells with a diameter of 200-250 

mm, ln = 2.6 m, lk = 1.4 m, and for diameters 130-150 mm, respectively, 1.7 m and 0.9 m [3]. 

The projected number of drainage wells in the exposure of shallow seams by overhangs 

or other opening workings is defined as [3] 

 

,
sin

)()2(

aÖ

+Ö+
=

efS

bhba
n  

 

   (2) 

where a - rough crosscut width, m;  

h - height crosscut rough, m;  

b - bandwidth-treated wells array coal crosscut from the sides and below (above) it is 

normal, m;  
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a- dip angle, deg. 

When drilling diameter 130-250 mm Sef value = 6.8 m
2
 (dimensions of a rectangle Sef= 

2.6 m
2
) and a diameter 80-120 mm Sef = 2.6 m

2
 (dimensions of a rectangle 1 6 m Ĭ 1.6 m). 

From formulas (1) and (2) that is defined by holes leading distance from its walls to the 

point in the array ref at which the effective degassing coal. There are several methods of 

determining the ref. KazNIIBGP (Kazakh Science Research Institute for Work Safety in the 

Mining Industry) method, based on the registration of reducing the gas pressure (P) in the 

control boreholes drilled at different distances from the well. For value ref is taken away from 

it, which value decreased 24 hours not less than 50% of its initial value. The method based on 

the registration of ñburstò of gas emissions from the control holes in the drilling of the well 

[4]. For the effective radius of influence of pre-drilled wells is taken away from it to the hole, 

the rate of gas release qn which increased by three measurements of not less than 10% 

compared to the last value qn to its drilling. 

Parameter ref  also determined by the outburst hazard of R [4, 5] equal 

 

R = (Smax ï 1.8) (qʥ max - 4),   (3) 

 

here Smax and qn max respectively, the maximum output value of drilling culm (l/min) and 

the rate gassing (l / minĿm) one-meter hole interval. 

For the Karaganda coal basin R = 2. When R ² 2 formation zone is considered outburst 

and R < 2 - non-hazardous. For the ref was taken away from the contour well to the middle of 

the interval between the adjacent control hole location a prescribed hazardous and non-

hazardous values of R. 

Comparative tests in Karaganda coal basin showed the following values of the effective 

radius of influence of a well diameter of 0,13 m: the first method ï 1.25 m, the second ï 1.5 

m, and the third ï 1.3 m [6]. In this experiment were set numerical values of ref  - up r3and 

down r4 in cross layering can stretch assumed to be 0.5 m.  Analysis of the methods of finding 

the ref shows that the definition of this parameter by measuring the rate of gassing makes up 

4% and 20% higher values, compared with the first method [7]. Proved [6] that the method 

based on the registration of the gas pressure yielded satisfactory results only up to a depth of 

mining 400-500 m, and the method of recording ñburstò of gassing allows you to install only 

the limit (max) values of ref. Finding an effective radius of influence of a well in terms of the 

current forecast of outburst R in the control boreholes drilled at different distances from the 

well studied, is more rapid and objective and applicable even at depths greater than 500 m. 

Instructions [3] shows the refined formula for the R, which has as follows: 

 

R = (Smax ï 1.8) (qʥ max - 4) ï 6.   (4) 

 

When R ² 0 the zone of the formation is considered to be an outburst hazard. 

The analysis shows that the depth of laying mines ʅ ² 400 m numerical value of the 

effective radius of influence of a well in seven cases (43.75 %) less than the average of its 

value ref = 1.25 m. Sure, this may lead to an underestimation of the number leading wells 

workings passed at a depth of 400 m, and indicates the need to consider when determining the 

number H of wells by the formulas (1) and (2). For ease of calculation of effective circular 

area of influence is replaced by the well is approximately equal rectangular, while on the 

bedding layer with a small margin ref is assumed to be 1.2 m, and this value is recommended 

in order to find the effective impact of the drainage hole in the current instructions [3]. 

The degree of degassing adjacent to the well advanced coal, of course, depends on the 

stress-strain state front face of the array output. It affects the fracture porosity of carbon and 

determining its permeability in different points of the array, the pressure of methane and 

ultimately transferred to the filtration of gas from the formation into the wellbore. For this 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

33 

reason, the table data are processed as according to ref  (H/d) allowing implicitly consider this 

condition coal array. This gave the following empirical expression: 

 

ref = 1.59e
0,0001(H/d)

 .    (5) 

 

The correlation ratio h = 0.76 indicates [2] that there is a close relationship between the 

effective radius of the leading wells ref r ʬɻ and the parameter (H/d). The coefficient of 

determination is h2
 = 0.58. This means 58% that the variation of the numerical value rʵʬ  due 

to the ratio (H/d), and 42% to the effect of other factors. These include the natural gassing 

content of the coal seam, the gas dynamic and strength properties of coal, the depth of gas 

weathering Ho, etc.  

Analysis of the obtained dependence (5) indicates that for fixed values of the diameter 

of the leading wells d by a value of the radius ref, the depth of the mine workings ʅ. 
The zone of effective well effect depends on the fracture zone formed in the vicinity of 

the well. The larger this zone, the more they formed surface of the coal from which methane 

is released. 

To determine the zone of destruction around the well, the laws of continuum mechanics 

are applied. Initially, an elastic problem is solved to determine the stress state of the rocks 

around the well and then, based on the accepted criterion of destruction, conditional zones of 

inelastic deformations (CZID) were defined, within which rocks are considered to be 

destroyed [7]. 

The solution of this problem was carried out on PC using the method developed by the 

department "Development of mineral deposits" of the Karaganda State Technical University 

[1]. Calculations were made for the cargo-human walkway traversed along layer D6 [2]. In 

carrying out the drilling, advance wells with a diameter of 250 mm were drilled. The 

necessary zone of destruction is determined taking into account the time factor. The time of 

formation of the CZID is taken for a day, since the effective area of the well effect is 

determined taking into account the decrease in the gas pressure near the control well by at 

least 50% during the day. 

However, the effective diameter Def will be larger than Dy, since over time methane gas 

flow into the well will occur not only from the zone of the CZID, but also from the region 

adjacent to it Def / Dy = k, respectively 

 

k = Sef / Sʫ (6) 

 

Assuming that for this reservoir the value of k will be constant, we will calculate the 

required number of wells at different depths. Taking into account formula (2), it will be equal 

to 

,
sin

)()2(

aSefk

bhba
n

Ö

+Ö+
=  

(7) 

 

 

The coefficient k is determined experimentally in mine conditions. 

Thus, the number of degassing wells to reduce the outburst of the formation at the site 

of the formation will change with a change in the depth of the formation. 

For example, the projected number of advanced wells with a diameter of 200 mm was 

calculated to expose the ejection-hazardous gently sloping seam at a depth of  850 m at a  = 10
0
, b 

= 1.5 m, a = 5.4 m and h = 3.3 m according to the current instruction and taking into account the 

obtained dependence (5), which determines the influence of  H on ref. In the first case, n = 34 

wells. The numerical value of  ref  found by (5) is 0.96 m. Turning to the rectangular form of the 

effective well effect area, creating a certain reserve, we take ref = 0.92 m, then n = 56 wells. These 

data indicate the necessity to take into account the reduction in ref  with the increase in the depth 

of the mine workings H, otherwise they could create a dangerous situation related to the 
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possibility of occurrence of the sudden outburst of coal and gas even after drilling the degassing 

wells. 

When drilling workings on an out-of-range formation, the deviation of the number of 

wells, taking into account and without taking into account the dependence of ref from H will 

be less than at the opening of the seams, since the area of effective well effect in formula (1) 

will vary only due to the variation of ln. 

The following relationships were proposed [2] between the gas pressure in the 

formation P and the depth H and H0 - the depth of the gas weathering zone:  

 

from  ʅ < 600 ʤ 

ʈ = 0.1 (ʅ - ʅ0) + 1, ʄPʘ , (8) 

 

from  ʅ > 600 ʤ 

ʈ = 0.06 (ʅ - ʅ0)
1,1
, ʄPʘ. (9) 

 

After determining the depth H from expression (5) and substituting it into formula (9), it 

turns out that 

 

ʈ = 0.1 [10
4
 d (ln 1.59 ï ln ref) ï H0] +1 . (10) 

Similarly, when  ʅ > 600 

 

ʈ = 0.06 [10
4
 d (ln 1.59 ï ln ref) ï H0]

1,1
. (11) 

  

By processing the tabular data, the following empirical dependence is revealed with the 

maximum value of the determination coefficient rd
2 
= 0.32: 

 

ref = 1.697 ʝ
 ï 0,111ʈ

. (12) 

 

The numerical value of h = 0.57 allows us to conclude that there is a noticeable 

tightness between the parameters ref  and P, and the obtained value of rd
2
 indicates a 

significant effect on the value of ref of other factors. 

The natural gassing content of strata x for mines in the Karaganda coal basin is defined 

as [8] 

 

      1.3a(H - H0)      100 - A
c
- W 

x = ðððððð Ā ððððððð, m
3
/t 

      1+b(H - H0)            100 

 

(13) 

 

Where A
c
 - ash content of the reservoir,%; a and b - coefficients that depend on the 

properties of the seams; W - ash content of coal,%. 

The depth H is determined from the expression (13) and its value is substituted into the 

formula (4), we find that 

 

                      10
-4                      

x 

ref = 1.59 - exp ðð Ā ðððððððð , m
3
/t. 

                       d        1.3Ŭ(100 - A
c
-W) 

                                   ðððððððð 

                                             100 

(14) 

 

The resulting equation (14) more fully reflects not only the quantitative but also 

qualitative relationship of the radius of the effective influence of the leading well with various 

factors. 
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The processing of tabular data revealed a parametric relationship with the correlation 

ratio h = 0.93 between the ratio kr =  ref / d and the diameter of the degassing well d of the 

following kind:  

 

kr = 1.76 d
 ï 0. 793

. (15) 

 

With increasing d  the numerical value of the parameter kr drops sharply. This indicates 

that the change in the diameter of the degassing wells in the larger direction does not lead to a 

significant change in ref. The obtained conclusion is explained by the fact that from the 

tectonically disturbed coal the prevailing amount of gas through the advanced wells is 

released during their drilling and the throughput of all wells with a diameter of 0.08-0.39 m 

with existing gas flows is approximately the same [6]. 

When choosing the borehole diameter, it is necessary to be guided by the possibility of 

excluding the sudden release of coal and gas from them during drilling and the minimum 

necessary time for this process tb and degassing of the formation td in the treated zone to safe 

values of the ejection hazard. A significant part of the methane from the advanced wells is 

allocated, mainly, during the introduction of the drilling tool into the coal massif and after the 

completion of drilling, the gas evolution practically ceases, i.ʝ. tb º  td. It has been established 

[6] that, with screw drilling, the most optimal values of d are in the range from 0.2 to 0.25 m, 

and smooth drilling with washing is 0.13 m. 
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A Conceptual Model for Big Data-driven Asset Integrity Management for 

Underground Coal Mines based on Internet of Things 
 

Ming Yang, Zinetullina A.  

(School of Engineering, Nazarbayev University, Astana, Kazakhstan)  
 

Kazakhstan has Central Asiaôs largest recoverable coal reserves. The government claims that safety 

must always be the highest priority during underground coal mining. The advancement of mechanical 

and intelligent technology in coal mining leads to the reduction of labor and accidents and increase of 

production efficiency in underground coal mines. To continue improving underground coal mine 

safety and create a safer working environment for operators, the Internet of Things (IoT) technology 

may facilitate the collection and organization of safety-related data, e.g., condition monitoring data, 

process variable data, for subsequent data analysis for better asset integrity management. This paper 

presents a conceptual framework for big data-driven asset integrity management approach based on 

IoT technology. It describes the development of the framework including its structure, elements, and 

strategies. The paper explores the opportunities and discuss the fitness and strength of adopting IoT, 

big data, and data mining techniques in improving asset integrity management, including optimization 

of operational risk, identification of maintenance tasks and intervals, remnant life, and etc. The results 

achieved from this study provide important implications for research in the relevant area.  

 

Keywords: Asset integrity management; Coal mining; Safety; Condition monitoring. 

 

1. Introduction  

Underground coal mining is considered as one of the most hazardous and risky 

industries in the world. Sari (2009) has claimed that employees in this industry are facing high 

fatality risk or being imposed on heavy non-fatal injury or death. According to the statistical 
data of 2012, Kazakhstan accounts for 116.4 million tons of mined coal reserves which are 

1.48% of the world shares in coal extraction reserves (Makarov et al., 2016). In Kazakhstan, 

177 accidents were accounted in 2015, among which 20 accidents resulted in fatality and 67 

led to serious injuries (Kopylova, 2016). The most tremendous accident occurred in 

Karaganda in 2015, where as a result of an accident in the underground coal mine 262 people 

were seriously injured, and 43 people were dead (Kopylova, 2016). Her paper has identified 

seven major hazards faced by the coal mining industry in Kazakhstan (Kopylova, 2016): 

(1) Increased risk of roof or walls falling with the enhanced implementation of the 
blasting techniques for drivage and increasing the depth of the coal mining 

operations;  
(2) Unsafe act due to the lack of proper supervision and low qualifications of 
personnel;  

(3) Intense toxic gas release;  
(4) Poor personal protection respiratory devices;  
(5) No thermotactic personal protection apparel;  
(6) Lack of modern automated approaches for coal mining; 
(7) Lack of water stemming approach for boreholes during the blasting operations; 
(8) Increased dust creation during operations, especially as a result of blasting.  

 
Tripathy and Kumar Ala (2018) have categorized 172 hazardous events associated with 

underground coal mines into 6 hazard groups, which includes: 

(1) Geo-mechanical (ground movement);  

(2) Mechanical (rope haulage system. Belt conveyor system, load haul dumper);  

(3) Chemical (shot firing and blasting);  

(4) Electrical (electricity);  

(5) Geo-chemical (dust, gas, and other combustible materials); and  

(6) Environmental (inundation).  
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The Mechanical and Electrical hazard groups are more manageable by operators 

compared to the ground movement. Apart from this, Kudryavcev et al. (2015) lists 7 main 

reasons and types of accidents happening in the coal mine in Karaganda district (Table 1). 

According to Kudryavcev, one third of these accidents occurred during the inspections and 

maintenance works on the rotating equipment. The possible reason is the constrained space in 

mines and inability to cover all the rotating parts of machines and mechanisms. All the above 

supports the needs and importance of developing an effective asset integrity management 

program for underground coal mines.  

This paper aims to propose a conceptual framework for the development of data-driven 

asset integrity management approach for underground coal mines. Industry 4.0 (process 

digitalization and smart production) is an emerging concept in mining industries. The 

proposed model would unlock the potential for safe and sustainable production in mining 

industries. 

  

Table 1 ï Reason and type of accidents in Karaganda district (Kudryavcev, 2015) 
 

Reasons and types of accidents 
Average percentage of  

accidents 
Average percentage of  

suffered people 

Rotating equipment 29.81% 13.36% 

Falling of roof and walls of the 

mine 
25.61% 12.07% 

Falling of people from the  

height 
13.46% 5.60% 

Falling of objects from the 

height 
12.50% 5.60% 

Mine transport accidents 8.65% 3.88% 

Toxic gas release 3.85% 4.74% 

Methane explosion 2.88% 53.45% 

Other 2.88% 1.29% 

Total 100% 100% 

 

The rest of the paper is structured as follows. Section 2 introduces the basics of asset 

integrity management. In Section 3, the proposed conceptual model is presented. Section 4 

discusses how to implement the proposed model. Section 5 concludes the paper.  

 

2. Asset integrity management 

Asset integrity management (AIM) is through systematic implementation of activities 

including testing and inspection, maintenance and repair, quality assurance procedure 

enforcement and training, to ensure the containment of hazardous material and the high 

availability of critical safety or utility systems during operation. AIM helps to obtain:  

- Reports and data from initial and ongoing inspections and testing that verify 

equipment is fabricated, installed, and operated in a fit-for-service mode.  

- A systematic way to perform maintenance and repair work, and to control the 

materials required by these activities.  

- A quality assurance or risk management program that helps to prevent equipment 

failures.  
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A key element in AIM is Inspection and Maintenance (IM). Many studies have been 

conducted on how to achieve optimized IM strategies by utilizing mathematical models 

(Barata et al., 2002; Gang and Deshmukh, 2006; Goel et al., 2003; Rathayake RMC, 2012). 

With According to Khan et al. (2016), the IM strategies have gone through the following five 

stages: 

(1) Breakdown maintenance in the 1940s: equipment needs to be broken down and is 

unusable during maintenance.   

(2) Preventive maintenance based on detection of degraded components in the 1960s: 

degraded components are identified and replaced.   

(3) Reliability based maintenance in the 1970s-1980s: reliability models are utilized to 

support optimization of IM frequencies.   

(4) Reliability based design and preventive maintenance based on mathematical 

modeling in the 1990s: quantitative models are used to determine IM intervals 

according to target reliability.  

(5) Risk-based design and preventative maintenance in the 2000s: Quantitative risk 

assessment is performed at design and operational stage to support IM strategies 

determination.   

Khan et al. (2016) have proposed a conceptual framework for real-time monitoring and 

maintenance and claimed that it would be the next generation of IM approach. In this 

approach, dynamic risk assessment (DRA) is conducted to support IM planning based on real-

time condition monitoring (CM) data. This approach is a way forward with the advancement 

of process digitalization. However, a bigger step forward could be achieved if other advanced 

technologies such as the Internet of Things (IoT), big data, cloud computing, smart 

equipment, and cyber-physical systems (CPS) are applied and integrated in the asset integrity 

management framework. With the progression of Industry 4.0, one of the major trends in 

production system, the CM and DRA based AIM could possibly be further enhanced to a 

higher level to ensure process safety and improve production efficiency.  

Gobbo Junior et al. (2018) have conducted a study on identifying the links and non-

links between process safety and Industry 4.0. As one of the conclusions of their study, new 

research directions could emerge from these non-links, such as, cloud computing, data 

mining, information technology, internet of things, radio-frequency identification (RFID), and 

CPS. This paper aims to propose a conceptual framework for a new generation of AIM 

approach that incorporates the above-mentioned technologies under the umbrella of IoT to 

enhance safety and production efficiency during the process of Industry 4.0 of underground 

coal mines.  

 

3. The proposed conceptual framework: design and technical features 

Figure 1 presents the proposed conceptual framework. Each of the main elements of the 

proposed model will be discussed in the following sections.  
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Figure 1 ï The proposed conceptual framework 

 

3.1 Condition monitoring data collection 

Data pertaining to progressive defects in equipment, deviations in process operation, 

variations of environmental factors, and others need to be collected through multiple sensors. 

The data related to mining operations have the following features (Wu et al., 2019):  

- Spatial dispersion: different types of mining equipment are installed in large 

underground space, such as roadways, chambers and longwall faces.  

- Diversity: varieties types of data coming from the monitoring of underground 

working environment (e.g., temperature, humidity, smoke, wind speed, mining stress, 

groundwater activity, geological structure) and auxiliary data.  

- Dynamic variation: CM data changes in real time. Using representative data within a 

time slot is impossible due to existence of multiple influencing factors.  

 

3.2 Data processing and storage 

Yuan (2017) has discussed the pros and cons of different data acquisition, transmission, 

and storage tools in the context of coal mining. The literature review presented in the paper 

concludes that internet of things (IoT) can overcome the weakness of the existing approaches. 

IoT can automatically identify, locate, track and monitor process systems in real-time. This 

large network is comprised of a large number of sensors, signal frequency labels, cameras and 

signal recognizers (We et al., 2019). The big data collection technologies (e.g., online data 

filing) enable multiple data collection and integration of heterogeneous data; while the big 

data storage technologies use a big data architecture (e.g., Spark, Yarn) to enable the 

distributed storage of structured data with the functions of full data lifecycle management, 

data backup and recovery (Wang et al., 2018).  

 

3.3 Data mining for risk quantification and monitoring control 

Multiple anomalies exist in the data collected and stored from the previous step. This 

step intends to extract the abnormal data from the normal operation data. Statistical 

classification approaches are applied for this purpose. Machine learning approaches can be 

used to perform the risk-based inspection screen assessment to identify the safety critical 

equipment (Rachman and Ratnayake, 2019). For the identified equipment, quantitative risk 

assessment will be conducted. More research work is needed to investigate how machine 
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learning approaches can be applied to generate most possible incident scenarios (e.g., 

cracking with pressure, temperature, vibration and flowrate; corrosion with pressure, 

temperature, vibration and flowrate) and estimate their joint probabilities. The probability of 

failure (PoF) data could be generated through Monte Carlo simulation. Figure 2 gives an 

example of how the joint PoF can be estimated.  

 

 
Figure 2 ï An example of steps for joint probability of failure estimation  

(Khan et al. 2016a) 

 

Consequence of failure (CoF) can be estimated by historical data. Loss function can 

also be used to estimate the real-time loss due to process deviations and asset defect condition 

(Khan et al., 2016b). The parameters of these loss functions can be learned from historical 

data. Risk is estimated by the product of PoF and CoF.  

 

3.4 AIM application 

The estimated risk can be applied to support the development of IM strategy and 

quantify the remnant life of each equipment. For instance, the inspection interval can be 

optimized based on the identifying the time where the IM cost is minimized subject to an 

acceptable risk level.  

 

4. The application of the framework  

The application of the proposed framework needs to be implemented through different 

layers (Figure 3) under the defined scope of AIM, which include: 

- Hardware and software layer: Hardware may consist of the host server, data and its 

backup clusters, computer room. Software systems are comprised of data 

management, data storage, operating systems. It provides technical support for data 

collection and transmission.  

- Data sensing layer: the function of this layer is to collect CM data for underground 

coal mines in real-time manner. It needs the devices such as sensors, positioning 

equipment, communication equipment, RFID tags. The sensing devices are targeted 

for equipment, process, environment, and personnel.    

- Data transmission layer: aims to transmit the data to the process and storage units. 

Considering the harsh environment of underground coal mines, it is recommended to 
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use wireless sensor networks (WSNs); because the wired network would be difficult 

to design its layout, install, and maintain good performance (Wu et al., 2019).  

- Data storage and process layer: in the layer, the received data are cleaned, reduced, 

integrated, transformed and stored for standardization purpose. It constructs the big 

data database and knowledge base.  

- Data extraction and analysis layer: statistical classification techniques and other 

advanced machine learning approaches are used to classify abnormal data, generate 

incident scenarios, and quantify operational risks. Bayesian network-based risk 

models are recommended to deal with inter-dependent influencing factors is PoF and 

CoF calculations.  

- Application and implementation layer: apply the quantified risk to support any 

decision-making in asset integrity management. The achieved IM strategies and tasks 

need to comply with applicable standards on the base design.  

 

 

 

Figure 3 ïTechnical layers of CM-based AIM 
 

5. Conclusions 

As part of the trend of Industry 4.0, this paper has proposed a conceptual framework to 

the development of data-driven AIM system based on IoT for underground coal mines. Its 

main components are briefly described. The proposed framework is a generic model which 

can be applied to other process industries as well. Extensive studies are needed to identify 

specific engineering solutions to its implementation. Special effort should be devoted to the 

development of machine learning techniques for CM data extraction and analysis since there 

is very limited work in the existing literature. The successful implementation of the proposed 

framework needs a multiple disciplinary team consists of researchers and engineers from 

mining, process safety, electric, data sciences, and computer science backgrounds.  
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ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ  

ʮʠʢʣʠʯʥʦ-ʧʦʪʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
 

ɸʜʠʣʭʘʥʦʚʘ ɾ.ɸ., ɹʦʷʥʜʠʥʦʚʘ ɸ.ɸ.  

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʥʦ-

ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʘʢʪʦʨʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʩʢʘʚʘʪʦʨʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʳʡ.  

 

ʅʘ ʢʘʨʴʝʨʘʭ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʥʚʝʡʝʨʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʅʘ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʘʭ ʩʦ ʩʣʦʞʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʢʦʥʚʝʡʝʨʥʳʡ ʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʮʠʢʣʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʳʭ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʚʠʜʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʣʘʞʝʥʥʦʡ, ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʦʯʝʪʘʝʤʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʢʘʚʘʪʦʨʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʚʠʪʳ 

ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʢʘʨʴʝʨʘ. ʆʪʩʫʪʩʪʚʫʝʪ ʠʥʩʪʨʫʤʝʥʪ ʦʧʝʨʘʪʠʚʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʩʝ ʚʳʰʝʦʪʤʝʯʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ 

ʩʠʩʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʝʦʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ 

ʨʝʰʠʪʴ ʵʪʠ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ. 

ʄʝʪʦʜʘʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʩʚʷʱʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʦʚ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀɻɼ ʋʨʆ ʈɸʅ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦ-ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʩʦʚʤʝʩʪʥʳʝ ʧʨʦʩʪʦʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 37ï

42% ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʨʝʤʝʥʠ [1]. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʩʪʦʝʚ ʟʘʪʨʫʜʥʝʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʛʦʨʥʦʡ ʤʘʩʩʳ ʥʘ ʩʢʣʘʜʝ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʛʨʫʟʢʠ ʩ ʢʦʥʚʝʡʝʨʥʦʛʦ 

ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʜʦ 7,8%) ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʩʪʘ ʥʘ ʩʢʣʘʜʝ (ʜʦ 5,5%), 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʨʝʞʠʤ ʦʪʛʨʫʟʢʠ 

ʛʦʨʥʦʡ ʤʘʩʩʳ ʩʦ ʩʢʣʘʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʵʪʘʧʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʯʠʪʘʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʩʤʝʥʥʳʝ (ʩʫʪʦʯʥʳʝ) ʧʣʘʥʳ ʠ ʢʘʯʝʩʪʚʦ ʚʳʭʦʜʥʦʛʦ 

ʨʫʜʦʧʦʪʦʢʘ. ʆʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʠ ʧʣʘʥʦʚ, ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʠʭ 
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ʨʘʟʨʘʙʦʪʢʫ, ʦʧʝʨʘʪʠʚʥʳʡ ʧʝʨʝʩʤʦʪʨ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ.  

ʄʦʜʝʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʧʨʠʥʮʠʧʦʚ, ʘ ʪʘʢʞʝ 

ʯʝʪʢʠʭ ʟʥʘʥʠʡ ʦ ʧʦʨʷʜʢʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤ [2]. ʋʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʣʫʯʝʥʥʦʝ ʣʦʛʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʕɺʄ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʝʨʩʠʝʡ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-

ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʦʨʥʦʛʦ 

ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚʭʦʜʷʱʠʭ ʚ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʢʘʨʴʝʨʘ ʦʪʜʝʣʴʥʳʭ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ. ʈʘʙʦʯʠʡ ʧʘʨʢ ʧʦʛʨʫʟʦʯʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʦʦʪʥʦʩʠʤ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ: ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʠ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, 

ʝʤʢʦʩʪʠ ʢʦʚʰʘ ʵʢʩʢʘʚʘʪʦʨʘ ʠ ʢʫʟʦʚʘ ʤʘʰʠʥʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʨʦʙʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠ ʢʦʥʚʝʡʝʨʘ ʠ ʪ.ʧ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʮʠʢʣʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʢʘʨʴʝʨʦʚ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʜʚʠʞʝʥʠʷ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ: ʨʘʟʛʦʥ, ʜʚʠʞʝʥʠʝ ʥʘ 

ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʪʦʨʤʦʞʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʛʨʫʞʝʥʥʦʛʦ ʛʦʨʥʦʡ ʤʘʩʩʦʡ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʫʥʢʪ ʨʘʟʛʨʫʟʢʠ ʠ 

ʦʙʨʘʪʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢ ʧʫʥʢʪʘʤ ʧʦʛʨʫʟʢʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚʨʝʤʝʥʠ [3]. ʂʨʦʤʝ ʪʦʛʦ, ʩʢʦʨʦʩʪʴ ʠ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʮʝʩʩʘ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ. 

ɺʳʯʠʩʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʦʛʣʘʩʥʦ ʪʷʛʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ: 

ʧʘʨʘʤʝʪʨʳ, ʧʨʦʬʠʣʴ ʠ ʢʘʯʝʩʪʚʦ ʧʦʢʨʳʪʠʷ ʘʚʪʦʪʨʘʩʩʳ, ʚʝʩ ʧʝʨʝʚʦʟʠʤʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠ 

ʪ.ʧ. ɺ ʪʷʛʦʚʳʭ ʨʘʩʯʝʪʘʭ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ 

ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ, ʫʯʠʪʳʚʘʝʪʩʷ ʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʜʚʠʛʘʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʧʦʢʨʳʪʠʷ ʘʚʪʦʪʨʘʩʩ ʷʚʣʷʝʪʩʷ 

ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʶ [4]. 

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʝʤʦʯʥʦ-

ʧʦʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ), ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ, ʜʠʩʧʝʨʩʠʝʡ ʠ 

ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [4]. ʆʧʠʩʘʥʠʝ ʚʳʝʤʦʯʥʦ-ʧʦʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʨʦʮʝʩʩ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʳʭ ʦʮʝʥʦʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚʳʝʤʦʯʥʦ-

ʧʦʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ.  

ʋʢʨʫʧʥʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʥʦ-

ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʙʠʝʥʠʷ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʝ ʧʝʨʠʦʜʳ (ʊʉʇ). 
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ʈʠʩʫʥʦʢ 1 ï ʋʢʨʫʧʥʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ  

ʵʢʩʢʘʚʘʪʦʨʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʤʦʜʝʣʷʤ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʬʘʢʪʠʯʝʩʢʠʝ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʨʦʙʠʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʘʚʪʦʪʨʘʩʩʳ, ʘ ʪʘʢʞʝ ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʙʲʝʤʘʤ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʙʦʪ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦ ʢʘʞʜʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʚʚʦʜʷʪʩʷ ʠʣʠ 

ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʳ ʨʘʙʦʪ ʧʦ ʨʫʜʝ, 

ʚʩʢʨʳʰʝ ʠ ʛʦʨʥʦʡ ʤʘʩʩʝ ʚ ʮʝʣʦʤ ʧʦ ʢʘʞʜʦʤʫ ʵʢʩʢʘʚʘʪʦʨʫ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʪʝʢʫʱʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʦʤ ʧʝʨʠʦʜʝ. ɼʘʣʝʝ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʫʜʝ ʠ ʨʘʩʩʪʘʥʦʚʢʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʢʘʨʴʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʚʦʟʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʢʦʥʚʝʡʝʨʦʚ ʠ ʜʨʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʊʉʇ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, ʜʨʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ 
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ʢʦʥʚʝʡʝʨʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʛʠʡ ʠ ʧʦʣʥʳʡ ʫʯʝʪ 

ʧʦʨʷʜʢʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʠʤʠʪʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʘ ʢʦʥʝʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʜʝʢʚʘʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʠʟʫʯʘʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʢʘʞʜʦʤʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʜʣʷ ʢʘʞʜʦʛʦ ʝʛʦ ʟʚʝʥʘ, ʘ ʪʘʢʞʝ ʧʦ ʘʚʪʦʪʨʘʩʩʝ, 

ʧʫʥʢʪʘʤ ʧʦʛʨʫʟʢʠ, ʨʘʟʛʨʫʟʢʠ ʠ ʧʝʨʝʛʨʫʟʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʭʦʜʝ 

ʪʦʧʣʠʚʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʟʥʦʩʝ ʰʠʥ ʠ ʢʦʥʚʝʡʝʨʥʦʛʦ ʧʦʣʦʪʥʘ, ʩʪʝʧʝʥʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʛʦʨʥʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪʘʭ, ʟʘʪʨʘʪʘʭ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʳ ʠ ʧʨʦʩʪʦʷ ʠ 

ʜʨ. 

ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʊʉʇ ʧʦʣʫʯʝʥʥʳʡ ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʩʠʩʪʝʤʳ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ɺ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʶ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʤʘʢʩʠʤʘʣʴʥʘ, ʘ ʫʜʝʣʴʥʳʝ ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʠ ʧʨʦʯʠʝ 

ʧʨʦʩʪʦʠ ʤʠʥʠʤʘʣʴʥʳ, ʪʦ ʚʘʨʠʘʥʪ ʧʨʠʟʥʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʭ 

ʧʝʨʠʦʜʦʚ ʠ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʘ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ:  
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ʛʜʝ:  

ʉʊʉʇʫ
i

.
 - ʫʜʝʣʴʥʳʝ ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʧʦ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʚ i-ʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ, ʪʛ/ʤ
3
; 

ʉ
ʦʙʱ

ʫ.
 - ʫʜʝʣʴʥʳʝ ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʧʦ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʧʦ 

ʦʧʪʠʤʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤ ʧʝʨʠʦʜʘʤ, ʪʛ/ʤ
3
; 

ʇʊʉʇi
 - ʦʧʪʠʤʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ i-ʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʠʦʜ, ʤ
3
;  

ʇʦʙ
 ɦ - ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʦʧʪʠʤʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤ ʧʝʨʠʦʜʘʤ, ʤ
3
. 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ 

ʣʠʙʦ ʧʨʦʩʪʦʷ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʚʳʝʤʢʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʛʦʨʥʦʡ ʤʘʩʩʳ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʝʝ ʟʚʝʥʴʝʚ ʠ ʵʣʝʤʝʥʪʦʚ ʚ 
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ʦʪʜʝʣʴʥʦʩʪʠ. ʅʘ ʙʘʟʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʨʘʙʦʪʳ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʵʢʩʢʘʚʘʪʦʨʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʦʙʲʝʤʦʚ, ʠ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʚʳʷʚʣʝʥʠʶ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʮʠʢʣʠʯʥʦ-ʧʦʪʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʝʨʩʦʥʘʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʳ, ʧʦʚʳʰʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ɿʘ ʩʯʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʣʘʥʦʚ ʚ ʩʣʫʯʘʷʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʚʦʟʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʦʚʳʤ 

ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʧʦʨʦʜʥʳʤ (ʨʫʜʥʳʤ) ʥʘʚʘʣʦʤ 
 

ɸʥʘʥʠʥ ɸ.ʀ., ʄʫʩʫʨʤʘʥʢʫʣʦʚ ʉ.ɸ., ʂʫʡʜʠʥʘ ɸ.ʉ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çɺʅʀʀʮʚʝʪʤʝʪè, ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ) 

 
ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʢ ʧʦʜʟʝʤʥʳʤ ʨʘʙʦʪʘʤ. ʇʨʠʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʦʪʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʟʜʘʥʠʝ ʧʦʨʦʜʥʦʡ ʠ ʨʫʜʥʦʡ ʧʦʜʫʰʢʠ, ʧʦʨʷʜʦʢ 

ʚʳʝʤʢʠ, ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʠʩʢʣʶʯʝʥʠʝ ʧʦʜʢʘʨʴʝʨʥʳʭ ʮʝʣʠʢʦʚ. 

 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʩʪʨʦ ʩʪʦʠʪ 

ʚʦʧʨʦʩ ʧʦ ʧʝʨʝʭʦʜʫ ʦʪ ʦʪʢʨʳʪʳʭ ʢ ʧʦʜʟʝʤʥʳʤ ʛʦʨʥʳʤ ʨʘʙʦʪʘʤ. ʆʙʳʯʥʦ ʚ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʝ ʦʩʪʘʚʣʷʶʪ ʨʫʜʥʳʡ ʮʝʣʠʢ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʥʝ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ. ʅʘ ʧʨʠʤʝʨʝ 

ʦʪʨʘʙʦʪʢʠ ʉʝʢʠʩʦʚʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪʘʭ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ 

ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʧʦʨʦʜʥʳʤ (ʨʫʜʥʳʤ) ʥʘʚʘʣʦʤ. 

ɼʣʷ ʚʳʙʦʨʘ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʚʳʧʦʣʥʝʥ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʫʜʥʦʡ ʟʦʥʳ 

ʧʦ ʫʛʣʘʤ ʧʘʜʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʠ ʘʥʘʣʠʟ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ, ʛʦʨʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ.  

ʉʝʢʠʩʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʟʘʣʝʛʘʥʠʷ ʨʫʜʥʳʭ 

ʪʝʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʣʦʤʦʱʥʳʤʠ (0,8-3,5 ʤ), ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ (3,0-10 ʤ)  ʠ  ʤʦʱʥʳʤʠ 

(10-20 ʤ ʠ ʙʦʣʝʝ)  ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 55-85̄ . ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʫʛʦʣ ʧʘʜʝʥʠʷ 

ʨʫʜʥʦʡ ʟʦʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʟʘʧʘʩʘʤ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

16 ʤ ʠ 70Á.  ʈʫʜʳ ʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ  ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʤʠ ʠ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ʩ ʩʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ ʧʦ ʄ.ʄ. ʇʨʦʪʦʜʴʷʢʦʥʦʚʫ f = 8-12. ɿʦʥʘ 

ʦʨʫʜʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʝʜʥʝ ʪʨʝʱʠʥʦʚʘʪʳʤ ʤʘʩʩʠʚʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʧʦʨʦʜʳ ʚ ʦʩʥʦʚʥʦʤ I-II  ʢʘʪʝʛʦʨʠʠ (ʫʩʪʦʡʯʠʚʳʤ ʠ ʩʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʦʪʨʘʙʦʪʢʝ 

ʉʝʢʠʩʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʧʨʦʝʢʪʫ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ ʩʠʩʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ: 

- ʧʦʜʵʪʘʞʥʦ-ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʤʘʣʦʧʨʦʯʥʦʡ ʟʘʢʣʘʜʢʦʡ ʠ 

ʦʩʪʘʚʣʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʮʝʣʠʢʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʤʦʱʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʜʥʳʭ ʪʝʣ; 

- ʧʦʜʵʪʘʞʥʦ-ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ (ʧʦʨʦʜʘ ʠʟ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʟʘʙʦʝʚ) ʠ ʦʩʪʘʚʣʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʮʝʣʠʢʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʤʦʱʥʳʭ ʫʯʘʩʪʢʦʚ ʨʫʜʥʳʭ 

ʪʝʣ; 

- ʩʠʩʪʝʤʘ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʨʠ 
ʦʪʨʘʙʦʪʢʝ ʫʯʘʩʪʢʦʚ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʠ ʤʦʱʥʳʭ ʨʫʜʥʳʭ ʪʝʣ; 

- ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʤʘʛʘʟʠʥʠʨʦʚʘʥʠʝʤ ʨʫʜʳ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʫʯʘʩʪʢʦʚ ʩʨʝʜʥʝʡ 

ʤʦʱʥʦʩʪʠ ʠ ʤʘʣʦʤʦʱʥʳʭ ʨʫʜʥʳʭ ʪʝʣ; 

- ʧʦʜʵʪʘʞʥʦ-ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʙʘʨʴʝʨʥʳʭ 

ʤʝʞʵʪʘʞʥʳʭ ʮʝʣʠʢʦʚ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʥʷʪʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʷʪʳʭ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ 

ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʜʟʝʤʥʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʪʘʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ 

ʧʦʜʢʘʨʴʝʨʥʳʭ ʨʫʜʥʳʭ ʮʝʣʠʢʦʚ.  
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ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʠʩʪʝʤʘʤ ʨʘʟʨʘʙʦʪʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɽʜ. 

ʠʟʤ. 

ʇʦʜʵʪʘʞʥʦ-

ʢʘʤʝʨʥʘʷ 

ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʤʘʣʦʧʨʦʯʥʦʡ  

ʟʘʢʣʘʜʢʦʡ  

ʉʠʩʪʝʤʘ 

ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ 

ʧʦʩʣʦʡʥʳʤ 

ʪʦʨʮʝʚʳʤ 

ʚʳʧʫʩʢʦʤ ʨʫʜʳ 

ʉʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ 

ʩ 

ʤʘʛʘʟʠʥʠʨʦ

ʚʘʥʠʝʤ 

ʨʫʜʳ 

 

ʇʦʜʵʪʘʞʥʦ-

ʢʘʤʝʨʥʘʷ 

ʩʠʩʪʝʤʘ ʩ 

ʧʦʨʦʜʥʦʡ 

ʟʘʢʣʘʜʢʦʡ  

ʇʦʜʵʪʘʞʥʦ-

ʢʘʤʝʨʥʘʷ 

ʩʠʩʪʝʤʘ ʩ 

ʦʩʪʘʚʣʝʥʠʝʤ 

ʙʘʨʴʝʨʥʳʭ 

ʤʝʞʵʪʘʞʥʳʭ 

ʮʝʣʠʢʦʚ ʢʘʤʝʨ r

ʧʦ 

ʧʨʦʩʪʠʨ

ʘʥʠʶ  

ʢʘʤʝʨ r

ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥ

ʠʷ  

ʋʛʦʣ ʧʘʜʝʥʠʷ ʛʨʘʜ. 55-80 55-80 55-80 65-90 55-80 55-85 

ʇʣʦʪʥʦʩʪʴ ʨʫʜʳ ʪ/ʤ
3 

2,83 2,83 2,83 2,83 2,83 2,83 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ ʪ/ʤ
3 

2,8 2,8 2,8 2,8 2,8 2,8 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʨʝʧʦʩʪʠ ʨʫʜʳ ʠ 

ʧʦʨʦʜʳ 

f 8-12 8-12 8-12 8-12 8-12 8-12 

ʄʦʱʥʦʩʪʴ ʨʫʜʥʳʭ ʪʝʣ ʤ 3,5-20  3,5-10 10-20 0,8-3,5 3,5-20  10-30  

ʂʘʪʝʛʦʨʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ 
 

ʫʩʪʦʡʯʠʚʳʝ, 

ʩʨʝʜʥʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʫʩʪʦʡʯʠʚʳʝ, 

ʩʨʝʜʥʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ 

 

ʫʩʪʦʡʯʠʚʳʝ

, ʩʨʝʜʥʝʡ 

ʫʩʪʦʡʯʠʚʦʩ

ʪʠ 

ʫʩʪʦʡʯʠʚʳʝ

, ʩʨʝʜʥʝʡ 

ʫʩʪʦʡʯʠʚʦʩ

ʪʠ 

 

ʫʩʪʦʡʯʠʚʳʝ, 

ʩʨʝʜʥʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ 

 

ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʥʘʨʝʟʥʳʭ ʨʘʙʦʪ 

ʥʘ1000 ʪ. ʨʫʜʳ 

ʤ
3
 152,6 115,5 81,4 101,6 70,3 128,5 

ʇʦʪʝʨʠ ʨʫʜʳ % 5,6 8,7 7,2 7,2 6,5 6,5 

ʈʘʟʫʙʦʞʠʚʘʥʠʝ  ʨʫʜʳ % 20,8 22,5 21,2 30,5 22,8 18,5 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  

ʧʦ ʩʠʩʪʝʤʝ
 

ʤ
3
/ʯ.ʩ

ʤ. 
11,8 15,5 18,5 3,7 5,6/7,3 11,8 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘ ʚʨʝʤʷ ʩʪʦʷʥʠʷ ʧʦʜʢʘʨʴʝʨʥʳʝ ʮʝʣʠʢʠ ʪʘʢʞʝ ʜʦ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʘʶʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʨʘʙʦʪʳ ʧʦ ʠʭ ʠʟʚʣʝʯʝʥʠʶ ʧʨʠ 

ʫʚʝʣʠʯʝʥʥʳʭ ʧʦʪʝʨʷʭ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷʭ ʨʫʜʳ.   

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʩ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʜʟʝʤʥʳʝ 

ʦʪʨʘʙʦʪʢʘ ʧʦʜʢʘʨʴʝʨʥʳʭ ʨʫʜʥʳʭ ʮʝʣʠʢʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 

(ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʩʣʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʙʫʨʦʚʳʭ 

ʨʘʙʦʪ ʠ ʜʨ.)  ʠ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ.  

ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʮʝʣʠʢʘ ʥʘ ʜʥʝ ʢʘʨʴʝʨʘ ʠʟ ʙʝʪʦʥʥʦʡ ʟʘʢʣʘʜʢʠ ʪʘʢʞʝ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʠʤʝʝʪ ʩʢʣʦʥʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʶ ʝʛʦ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʩʪʦʷʥʠʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʠʥʷʪʳʭ ʩʠʩʪʝʤ ʠ ʠʟʫʯʝʥʠʷ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʦʪʨʘʙʦʪʢʠ ʉʝʢʠʩʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʥʩʪʠʪʫʪʦʤ çɺʅʀʀʮʚʝʪʤʝʪè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʦʪʨʘʙʦʪʢʠ ʨʫʜʳ ʩ ʩʠʩʪʝʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ ʧʦʨʦʜʥʳʤ 

(ʨʫʜʥʳʤ) ʥʘʚʘʣʦʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʜʟʝʤʥʳʝ ʙʝʟ 

ʦʩʪʘʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʧʦʜʢʘʨʴʝʨʥʳʭ ʨʫʜʥʳʭ ʮʝʣʠʢʦʚ.  

ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪ ʥʘ 

ʧʦʜʟʝʤʥʳʝ, ʪ.ʢ. ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 
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- ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʦʪ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 
ʨʘʙʦʪ ʢ ʧʦʜʟʝʤʥʳʤ; 

- ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʫʜʘʨʘ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʧʨʠ ʩʘʤʦʦʙʨʫʰʝʥʠʠ 
ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ; 

- ʠʩʢʣʶʯʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ; 

- ʧʨʦʩʪʦʪʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʵʪʘʞʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʦʙʲʝʤʘʤʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʥʘʨʝʟʥʳʭ ʨʘʙʦʪ; 

- ʠʩʢʣʶʯʝʥʠʝ ʧʦʜʢʘʨʴʝʨʥʳʭ ʮʝʣʠʢʦʚ; 

- ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʜʠʡ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ, ʠʭ ʦʜʥʦʪʠʧʥʦʩʪʴ ʠ ʯʝʪʢʘʷ 
ʧʦʚʪʦʨʷʝʤʦʩʪʴ;  

- ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ; 

- ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩʘʤʦʭʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʷʪʦ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʨʴʝʨʦʤ ʧʝʨʝʡʪʠ ʥʘ ʧʦʜʟʝʤʥʫʶ ʦʪʨʘʙʦʪʢʫ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʨʫʜʥʳʤ ʠʣʠ ʧʦʨʦʜʥʳʤ ʥʘʚʘʣʦʤ 

(ʧʦʜʫʰʢʦʡ).  

ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʘʜ 

ʨʫʜʥʳʤ ʤʘʩʩʠʚʦʤ ʧʦʨʦʜʥʦʡ ʠ ʨʫʜʥʦʡ ʧʦʜʫʰʢʠ ʥʘ ʜʥʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʘ. 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʫʶ ʧʦʨʦʜʥʫʶ ʧʦʜʫʰʢʫ ʩʦʟʜʘʶʪ ʧʫʪʝʤ ʦʪʩʳʧʢʠ ʜʥʦ ʢʘʨʴʝʨʘ 

ʦʪʚʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʳʩʦʪʦʡ ʨʘʚʥʦʡ ʚʳʩʦʪʝ ʧʦʜʵʪʘʞʘ, ʘ ʨʫʜʥʫʶ ʧʦʜʫʰʢʫ ï ʧʫʪʝʤ 

ʦʪʙʦʡʢʠ ʚʟʨʳʚʥʳʤʠ ʟʘʨʷʜʘʤʠ ʟʘʧʘʩʦʚ ʧʦʜʵʪʘʞʘ ʠʣʠ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʤʘʛʘʥʠʟʠʨʦʚʘʥʠʝʤ ʠʭ ʥʘʜ ʨʫʜʳʤ ʤʘʩʩʠʚʦʤ ʥʠʞʥʝʛʦ ʧʦʜʵʪʘʞʘ.  ʕʪʘʞ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʧʦʜʵʪʘʞʠ ʚʳʩʦʪʦʡ 20 ʤ. ʆʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ ʧʦʜʵʪʘʞʝʡ ʚʝʜʫʪ ʩʚʝʨʭʫ ʚʥʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʩʪʫʧʘʶʱʝʤ ʧʦʨʷʜʢʝ. ʆʪʙʠʪʫʶ ʨʫʜʫ ʚʳʧʫʩʢʘʶʪ ʧʦʜ ʧʨʠʢʨʳʪʠʝʤ 

ʧʦʨʦʜʥʦʡ ʠ ʨʫʜʥʦʡ ʧʦʜʫʰʢʠ ʥʘ ʧʦʯʚʫ ʚʳʧʫʩʢʥʦʡ ʚʳʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʘʤʦʭʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʩ ʨʫʜʥʦʡ ʠ ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʠʩʪʝʤʘʤ 

ʨʘʟʨʘʙʦʪʢʠ 
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ʉʠʩʪʝʤʘ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ 

ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ 

ʨʫʜʳ ʩ ʦʩʪʘʚʣʝʥʠʝʤ 

ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʠ 

55-80 10-30 8-12 115,5 6,9 21,2 19,8 

ʉʠʩʪʝʤʘ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ 

ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ 

ʨʫʜʳ ʩ ʦʩʪʘʚʣʝʥʠʝʤ 

ʨʫʜʥʦʡ ʧʦʜʫʰʢʠ 

55-80 10-30 8-12 105,3 6,5 19,5 17,7 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʧʦʣʥʝʥʠʷ ʜʥʘ ʢʘʨʴʝʨʘ ʧʦʨʦʜʦʡ ʠ 

ʦʪʨʘʙʦʪʢʠ ʮʝʣʠʢʘ-ʧʦʪʦʣʦʯʠʥʳ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ 

ʪʦʨʮʝʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʧʦʣʥʝʥʠʷ ʜʥʘ ʢʘʨʴʝʨʘ ʧʦʨʦʜʦʡ ʠ ʦʪʨʘʙʦʪʢʠ 

ʮʝʣʠʢʘ-ʧʦʪʦʣʦʯʠʥʳ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʝʚʳʤ 

ʚʳʧʫʩʢʦʤ ʨʫʜʳ 

 
ʅʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʧʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʨʫʜʥʦʡ ʠ ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʦʡ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʘʤʝʨ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʦ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʦʪʨʘʙʦʪʢʝ ʟʘʧʘʩʦʚ ʉʝʢʠʩʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʰʠʨʦʢʦʛʦ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ 

ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʥʘ ʨʫʜʥʠʢʝ çʉʝʢʠʩʦʚʢʘè ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʧʨʠʙʳʣ ʪʦʣʴʢʦ ʦʪ 

ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʦʪ 0,89 ʜʦ 1,05 ʜʦʣʣ. ʉʐɸ ʥʘ ʜʦʙʳʯʫ 1 ʪ ʪʦʚʘʨʥʦʡ ʨʫʜʳ.  

 

ɿʘʢʣʶʯʝʥʠʝ  

ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʦʪʨʘʙʦʪʢʠ ʨʫʜʳ ʩ ʩʠʩʪʝʤʘʤʠ ʧʦʜʵʪʘʞʥʦʛʦ 

ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʦʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʧʦʨʦʜʥʳʤ (ʨʫʜʥʳʤ) ʥʘʚʘʣʦʤ 

ʠʩʢʣʶʯʘʝʪ ʦʩʪʘʚʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʭʦʜʘ ʩ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪ ʥʘ ʧʦʜʟʝʤʥʳʝ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʥʳʭ  ʮʝʣʠʢʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʜʦʙʳʯʠ ʨʫʜʳ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ  ʠ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ ʠʭ ʠʟʚʣʝʯʝʥʠʶ. 

 

ʀʩʪʦʯʥʠʢʠ 

1 ʀʤʝʥʠʪʦʚ ɺ.ʈ. ʈʘʟʨʘʙʦʪʢʘ ʩʣʝʧʦʡ ʨʫʜʥʦʡ ʟʘʣʝʞʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ 
ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʠ. ï ʄ.: ɻʦʨʥʳʡ ʞʫʨʥʘʣ,1978, ˉ8, ʩ.35-37. 
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1 ʩʪʘʜʠʷ ï ʨʘʟʙʫʨʠʚʘʥʠʝ ʟʘʧʘʩʦʚ 1 ʧʦʜʵʪʘʞʘ; 2 ʩʪʘʜʠʷ ï ʦʪʙʦʡʢʘ ʠ ʚʳʧʫʩʢ ʟʘʧʘʩʦʚ 1 ʧʦʜʵʪʘʞʘ, ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ;  

3 ʩʪʘʜʠʷ ï ʚʳʧʫʩʢ ʨʫʜʳ ʠ ʦʙʨʫʰʝʥʠʝ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʠ ʥʘʜ 2 ʧʦʜʵʪʘʞʦʤ; 4 ʩʪʘʜʠʷ ï ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 

2 ʧʦʜʵʪʘʞʘ ʧʦʜ ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʦʡ; 5 ʩʪʘʜʠʷ ï ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 3 ʧʦʜʵʪʘʞʘ, ʧʦʷʚʣʝʥʠʝ ʟʦʥ ʦʩʣʘʙʣʝʥʠʷ ʚ ʚʠʩʷʯʝʤ ʙʦʢʫ ʚʳʩʦʪʦʡ 40 ʤ; 6 

ʩʪʘʜʠʷ - ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 1 ʧʦʜʵʪʘʞʘ ʥʠʞʥʝʛʦ ʵʪʘʞʘ, ʘʢʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʙʨʫʰʝʥʠʷ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ; 7 ʩʪʘʜʠʷ ïʦʪʨʘʙʦʪʢʘ 

ʟʘʧʘʩʦʚ 2 ʧʦʜʵʪʘʞʘ ʥʠʞʥʝʛʦ ʵʪʘʞʘ 

ʈʠʩʫʥʦʢ 2 ï ʇʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʝʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ 

ʧʦʨʦʜʥʦʡ ʧʦʜʫʰʢʦʡ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʘʤʝʨ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ 
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1-2 ʩʪʘʜʠʠ ï ʙʫʨʝʥʠʝ ʠ ʦʪʙʦʡʢʘ ʨʫʜʳ, ʩʦʟʜʘʥʠʝ ʨʫʜʥʦʡ ʧʦʜʫʰʢʠ; 3 ʩʪʘʜʠʷ ï ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 3 ʧʦʜʵʪʘʞʘ ʧʦʜ ʨʫʜʥʦʡ ʧʦʜʫʰʢʦʡ; 4 ʩʪʘʜʠʷ ï 

ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 1 ʧʦʜʵʪʘʞʘ ʥʠʞʥʝʛʦ ʵʪʘʞʘ; 5-6 ʩʪʘʜʠʷ ï ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 2 ʧʦʜʵʪʘʞʘ ʥʠʞʥʝʛʦ ʵʪʘʞʘ, ʦʩʣʘʙʣʝʥʠʝ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ, 

ʣʦʢʘʣʴʥʦʝ ʦʙʨʫʰʝʥʠʝ; 7 ʩʪʘʜʠʷ ïʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ 3 ʧʦʜʵʪʘʞʘ, ʦʙʨʫʰʝʥʠʝ ʧʦʨʦʜ ʚʠʩʷʯʝʛʦ ʙʦʢʘ. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʠʩʪʝʤʦʡ ʧʦʜʵʪʘʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ ʩ ʧʦʩʣʦʡʥʳʤ ʪʦʨʮʝʚʳʤ ʚʳʧʫʩʢʦʤ ʨʫʜʳ ʧʦʜ ʨʫʜʥʦʡ 

ʧʦʜʫʰʢʦʡ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʘʤʝʨ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠ
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ɻʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ  

ʥʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʊʠʰʠʥʩʢʦʛʦ ʨʫʜʥʠʢʘ 
 

ɸʥʘʥʠʥ ɸ.ʀ.
1
, ʊʘʨʘʩʦʚ ɸ.ʖ.

2
 

( 
1
ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çɺʅʀʀʮʚʝʪʤʝʪè, 

2
ʈɻʆʂ ʊʆʆ çʂʘʟʮʠʥʢè,  

ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ) 

 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʛʣʫʙʦʢʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʊʠʰʠʥʩʢʦʛʦ ʨʫʜʥʠʢʘ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ 

ʤʝʪʦʜʦʚ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʦ-ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʛʦʨʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʭʘʥʠʢʘ, ʘʥʢʝʨʥʘʷ ʢʨʝʧʴ, ʘʨʦʯʥʘʷ ʢʨʝʧʴ, ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʧʨʦʯʥʦʩʪʴ. 

 

ʅʘ ʊʠʰʠʥʩʢʦʤ ʨʫʜʥʠʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʘʚʣʠʚʘʥʠʝ ʤʘʩʩʠʚʘ ʚʦʢʨʫʛ ʚʩʝʡ ʚʳʨʘʙʦʪʢʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʩʣʘʛʘʶʱʠʤʠ ʤʘʩʩʠʚ ʊʠʰʠʥʩʢʦʛʦ ʨʫʜʥʠʢʘ, ʷʚʣʷʶʪʩʷ 

ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʣʴʙʠʪʦʬʠʨʳ, ʩʣʘʥʮʳ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ (ʩʝʨʠʮʠʪ, ʭʣʦʨʠʪ, ʢʘʨʙʦʥʘʪ, ʢʚʘʨʮ 

ʠ ʪ.ʧ.). ʆʥʠ ʨʘʟʜʝʣʝʥʳ ʧʦ ʢʨʠʪʝʨʠʶ ʍʫʢʘ-ɹʨʘʫʥʘ [1õ3] ʥʘ 3 ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʜʦʤʝʥʘ 

(ʪʘʙʣʠʮʘ 1). ʈʘʩʯʸʪʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ 

ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʜʦʤʝʥʳ 
ɸʣʝʚʨʦʣʠʪʳ, 

ʘʣʴʙʠʪʦʬʠʨʳ 
ʉʣʘʥʮʳ ʈʫʜʘ ɿʘʢʣʘʜʢʘ 

ʉʚʦʡʩʪʚʘ ʧʦʨʦʜ ʚ ʦʙʨʘʟʮʘʭ 

ʦʙʲʝʤʥʳʡ ʚʝʩ, ʪ/ʤ
3 

2,72 2,76 3,61 1,90 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 118 70 150 3 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ɻʇʘ 73 79 87  

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,16 0,21 0,17 0,20 

ʇʘʨʘʤʝʪʨʳ ʢʨʠʪʝʨʠʷ ʍʫʢʘ-ɹʨʘʫʥʘ (Hoek-Brown Criterion) 

mb 1,35 0,48 2,23  

s 0,01 0,0001 0,01  

a 0,50 0,56 0,50  

ʇʨʝʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ 

ʇʘʨʘʤʝʪʨʳ ʢʨʠʪʝʨʠʷ ʂʫʣʦʥʘ-ʄʦʨʘ  (Mohr-Coulomb Fit) 

ʩʮʝʧʣʝʥʠʝ, ʄʇʘ 5,7 1,6 8,5 1,0 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʛʨʘʜ. 29 20 33 30 

ʉʚʦʡʩʪʚʘ ʪʨʝʱʠʥʦʚʘʪʦʛʦ ʤʘʩʩʠʚʘ (Rock Mass Parameters) 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʄʇʘ -0,53 -0,01 -0,63 -0,01 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 19 5 31 3 

ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ, ɻʇʘ 28 29 41 0,15 

ɿʘʧʨʝʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ 

ʫʛʦʣ ʜʠʣʘʪʘʥʩʠʠ, ʛʨʘʜ.  19 7 22 10 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʛʨʘʜ. 29 20 33 30 

ʩʮʝʧʣʝʥʠʝ, ʄʇʘ 3,8 0,5 5,7 0,7 

çʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘè 350 200 530  
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ʅʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʨʘʟʤʝʨ ʨʘʟʨʫʰʝʥʥʦʡ ʟʦʥʳ ʟʘ ʢʦʥʪʫʨʦʤ ʚʳʨʘʙʦʪʢʠ ʟʘʚʠʩʠʪ 
ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʤʘʩʩʠʚʘ ʠ ʫʨʦʚʥʷ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʈʘʩʯʝʪʳ ʜʣʷ 
ʛʣʫʙʠʥ ʨʘʟʨʘʙʦʪʢʠ 800õ1000 ʤ (16õ18 ʛʦʨ.) ʧʦʢʘʟʳʚʘʶʪ: 

- ʚ ʩʣʘʙʳʭ ʩʣʘʥʮʘʭ (ʧʨʦʯʥʦʩʪʴ ʤʘʩʩʠʚʘ sʤ ~ 5 ʄʇʘ) ʛʣʫʙʠʥʘ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ 
ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4,0õ5,5 ʤ; 

- ʚ ʢʨʝʧʢʠʭ ʩʣʘʥʮʘʭ (sʤ ~ 10 ʄʇʘ) ʤʦʱʥʦʩʪʴ ʨʘʟʜʘʚʣʝʥʥʳʭ ʧʦʨʦʜ ʟʘ ʢʦʥʪʫʨʦʤ 
ʚʳʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,4õ1,8 ʤ; 

- ʚ ʘʣʝʚʨʦʣʠʪʘʭ, ʘʣʴʙʠʪʦʬʠʨʘʭ (sʤ ~ 20 ʄʇʘ) ʨʘʟʨʫʰʝʥʠʝ ʤʘʩʩʠʚʘ ʨʘʟʚʠʚʘʝʪʩʷ 
ʟʘ ʢʦʥʪʫʨ ʚʳʨʘʙʦʪʢʠ ʥʘ 0,5õ0,7 ʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʷʶʪ ʨʘʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʢʝʨʥʦʡ 
ʠ ʪʨʦʩʦʚʦʡ ʢʨʝʧʝʡ: 

- ʚ ʩʣʘʙʳʭ ʩʣʘʥʮʘʭ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʨʘʟʜʘʚʣʝʥʥʳʭ ʧʦʨʦʜ ʟʘ ʢʦʥʪʫʨʦʤ ʜʦʩʪʠʛʘʝʪ 
ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʢʨʝʧʣʝʥʠʷ ʬʨʠʢʮʠʦʥʥʳʤʠ ʘʥʢʝʨʘʤʠ (Split Set) ʜʣʠʥʦʡ 1,8õ2,2 ʤ 
ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ; ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʷʪʴ ʪʨʦʩʦʚʳʤʠ ʘʥʢʝʨʘʤʠ ʜʣʠʥʦʡ 5õ6 ʤ, 
ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʟʘ ʟʦʥʫ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʚ ʥʝʨʘʟʨʫʰʝʥʥʳʝ ʧʦʨʦʜʳ; 

- ʚ ʢʨʝʧʢʠʭ ʩʣʘʥʮʘʭ ʚʳʨʘʙʦʪʢʫ ʤʦʞʥʦ ʫʜʝʨʞʘʪʴ ʘʥʢʝʨʘʤʠ ʜʣʠʥʦʡ 2,2 ʤ; 

- ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʠ ʘʣʴʙʠʪʦʬʠʨʘʭ ʜʦʩʪʘʪʦʯʥʦ ʢʨʝʧʠʪʴ ʚʳʨʘʙʦʪʢʫ ʘʥʢʝʨʘʤʠ ʜʣʠʥʦʡ 
1,8 õ 2 ʤ. 

ʈʘʟʨʫʰʝʥʠʝ ʟʘʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʦʪʩʪʘʚʘʥʠʝʤ ʦʪ ʟʘʙʦʷ 
ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʥʝʛʦ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [3] ʟʦʥʘ ʨʘʟʨʫʰʝʥʠʷ 
ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʟʘʙʦʷ, ʧʨʠʤʝʨʥʦ, ʨʘʚʥʦʤ 1,5 ʜʠʘʤʝʪʨʘ 
ʚʳʨʘʙʦʪʢʠ. ɽʩʣʠ ʛʘʙʘʨʠʪʳ ʚʳʨʘʙʦʪʢʠ 4,5 ʤ, ʪʦ ʟʦʥʘ ʨʘʟʨʫʰʝʥʠʷ ʦʪʩʪʘʝʪ ʦʪ ʟʘʙʦʷ ʥʘ 6õ7 
ʤ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʨʫʰʝʥʠʝ ʤʘʩʩʠʚʘ ʦʪʩʪʘʚʘʥʠʝ ʢʨʝʧʠ ʦʪ ʟʘʙʦʷ ʜʦʣʞʥʦ ʙʳʪʴ 
ʤʝʥʴʰʝ 6õ7 ʤ.  

ʏʝʤ ʤʝʥʴʰʝ ʦʪʩʪʘʚʘʥʠʝ ʢʨʝʧʠ ʦʪ ʟʘʙʦʷ, ʪʝʤ ʨʘʥʴʰʝ ʦʥʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ, ʪʝʤ 
ʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʨʝʧʴ ʦʢʘʟʳʚʘʝʪ ʥʘ ʟʘʢʦʥʪʫʨʥʳʡ ʤʘʩʩʠʚ, ʪʝʤ ʤʝʥʴʰʝ ʟʦʥʘ ʝʛʦ 
ʨʘʟʨʫʰʝʥʠʷ. ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʢʨʝʧʴ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʝʨʝʛʨʫʞʝʥʥʦʡ ʠ ʧʨʦʠʟʦʡʜʝʪ ʝʝ 
ʨʘʟʨʫʰʝʥʠʝ. 

ʏʝʤ ʙʣʠʞʝ ʢ ʟʘʙʦʶ ʫʩʪʘʥʦʚʣʝʥʘ ʢʨʝʧʴ, ʪʝʤ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʙʷ ʦʥʘ 
ʚʦʩʧʨʠʤʝʪ, ʪʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʟʘʧʘʩ ʝʝ ʧʨʦʯʥʦʩʪʠ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 
ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʰʘʛ ʦʪʩʪʘʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʢʨʝʧʠ ʦʪ ʟʘʙʦʷ ʜʣʷ ʨʘʟʥʳʭ ʛʦʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʨʦʮʝʜʫʨʘ ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʜʠʡʥʦʡ ʩ 
ʧʦʩʪʝʧʝʥʥʳʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʧʦʜʧʦʨʘ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ 
ʢʨʝʧʠ ʚʦʟʥʠʢʘʝʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʤʝʱʝʥʠʡ ʤʘʩʩʠʚʘ ʥʘ 
ʢʦʥʪʫʨʝ ʚʳʨʘʙʦʪʦʢ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʪʨʦʩʦʚʳʭ ʘʥʢʝʨʦʚ ʯʝʨʝʟ 2 
ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ ʚʳʨʘʙʦʪʢʠ ʦʩʪʘʥʦʚʠʣʦ ʢʦʥʚʝʨʛʝʥʮʠʶ ʙʦʨʪʦʚ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 
ʜʦʩʪʠʞʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʢʨʝʧʴ ï ʤʘʩʩʠʚè. 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʋʩʠʣʝʥʠʝ ʢʨʝʧʠ ʪʨʦʩʦʚʳʤʠ ʘʥʢʝʨʘʤʠ ʦʩʪʘʥʦʚʠʣʦ ʨʘʟʚʠʪʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

56 

ʈʘʟʨʫʰʝʥʥʳʝ ʧʦʨʦʜʳ ʚ ʟʘʧʨʝʜʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ) ʩʦʭʨʘʥʷʶʪ 

ʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ (ʧʦʨʷʜʢʘ 10õ40 % ʦʪ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ) ʠ ʧʨʦʜʦʣʞʘʶʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʣʦʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʢʨʝʧʠ ʩ ʨʘʟʨʫʰʝʥʥʳʤ 

ʤʘʩʩʠʚʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʷʤ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʨʝʧʴ, ʥʦ ʠ ʨʘʟʨʫʰʝʥʥʘʷ 

ʯʘʩʪʴ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʫʶ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʝʩʫʱʠʤ ʵʣʝʤʝʥʪʦʤ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ 

ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʧʦʨ ʨʘʟʜʘʚʣʝʥʥʳʭ ʧʦʨʦʜ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ, ʟʘʪʷʞʢʦʡ ʩʝʪʢʦʡ, 

ʧʨʠʞʠʤʦʤ ʦʧʦʨʥʳʭ ʧʣʠʪʦʢ ʘʥʢʝʨʦʚ ʢ ʢʦʥʪʫʨʫ ʚʳʨʘʙʦʪʢʠ, ʥʘʪʷʞʝʥʠʝʤ ʘʥʢʝʨʦʚ 

(ʪʨʦʩʦʚ), ʟʘʙʫʪʦʚʢʦʡ ʟʘʢʨʝʧʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʟ ʚʩʝʛʦ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʩʣʝʜʫʝʪ ʚʘʞʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʳʚʦʜ: ʦʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʷʚʣʷʝʪʩʷ ʧʦʰʘʛʦʚʦʝ ʫʩʠʣʝʥʠʝ 

ʢʨʝʧʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʧʦʨʘ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʦʢ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ 

(ʫʩʪʦʡʯʠʚʦʛʦ) ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʢʨʝʧʴ ï ʤʘʩʩʠʚè. 

ʅʘ ʤʥʦʛʠʭ ʨʫʜʥʠʢʘʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦʰʘʛʦʚʫʶ ʧʨʦʮʝʜʫʨʫ ʫʩʠʣʝʥʠʷ ʢʨʝʧʠ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʪʠʧʦʚʦʡ ʧʘʩʧʦʨʪ ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʩ ʛʘʙʘʨʠʪʘʤʠ 4,3Ĭ5,6 ʤ ʥʘ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʥʘ ʨʫʜʥʠʢʝ ʄʘʫʥʪ-ɸʡʟʘ (ɸʚʩʪʨʘʣʠʷ). 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚr ʨʘʙʦʪʢʫ ʢʨʝʧʷʪ ʩʣʦʝʤ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ 100 ʤʤ, 

ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʬʠʙʨʘʤʠ. ɺʪʦʨʳʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 13 ʩʧʣʠʪ-ʩʝʪʦʚ ʜʣʠʥʦʡ 2,4 

ʤ ʩ ʟʘʪʷʞʢʦʡ ʚʩʝʛʦ ʢʦʥʪʫʨʘ ʩʚʘʨʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ. ʊʨʝʪʴʠʤ ʰʘʛʦʤ ʫʩʠʣʝʥʠʷ 

ʢʨʝʧʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 14 ʪʨʦʩʦʚʳʭ ʘʥʢʝʨʦʚ ʥʘ ʛʣʫʙʠʥʫ 3õ5 ʤ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʧʦʰʘʛʦʚʦʛʦ ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʢʠ 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʊʠʰʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʩʣʘʥʮʝʚʘʪʦʩʪʴ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʩʦʛʣʘʩʥʘʷ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ 

ʆʩʥʦʚʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ 

ʨʘʟʨʫʰʝʥʠʷ ʰʪʨʝʢʦʚ, ʧʨʦʭʦʜʠʤʳʭ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʷʚʣʷʝʪʩʷ ʚʳʧʫʯʠʚʘʥʠʝ ʩ ʙʦʨʪʦʚ 

ʪʦʥʢʠʭ ʧʣʠʪ ʩʣʘʥʮʝʚʘʪʳʭ ʧʦʨʦʜ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʜʦʣʴʥʦʛʦ ʠʟʛʠʙʘ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʰʪʨʝʢʦʚ ʧʨʠ ʵʪʦʤ ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʫʪʝʤ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʠ ʦʩʳʧʘʥʠʷ ʪʦʨʢʨʝʪʙʝʪʦʥʘ, ʨʘʟʨʳʚʦʚ ʩʝʪʢʠ, ʦʧʦʨʥʳʭ ʧʣʠʪʦʢ ʠ ʦʙʨʳʚʦʚ 

ʘʥʢʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʪʦʚ, ʧʨʦʡʜʝʥʥʳʭ ʚʢʨʝʩʪ ʩʣʘʥʮʝʚʘʪʦʩʪʠ, ʩʦʭʨʘʥʷʝʪʩʷ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

57 

ɹʳʣʦ ʨʝʰʝʥʦ ʠʟʤʝʥʠʪʴ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɽʩʣʠ 

ʨʘʥʝʝ ʧʝʪʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʢʣʦʥʘ (ʦʩʥʦʚʥʦʡ ʚʩʢʨʳʚʘʶʱʝʡ ʚʳʨʘʙʦʪʢʠ) ʨʘʩʧʦʣʘʛʘʣʠ 

ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ (ʚ ʰʪʨʝʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ), ʪʦ ʥʦʚʳʡ ʫʢʣʦʥ ʥʘ 

ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʨʫʜʳ ʠ ʩʦʛʣʘʩʥʦʡ ʩ ʥʠʤ 

ʩʣʘʥʮʝʚʘʪʦʩʪʠ (ʚ ʦʨʪʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ). ʀʟʤʝʥʝʥʘ ʪʘʢʞʝ ʩʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ 

ʛʦʨʠʟʦʥʪʦʚ. ʇʨʝʜʣʦʞʝʥʦ ʧʨʦʭʦʜʠʪʴ ʜʠʘʛʦʥʘʣʴʥʳʝ ʟʘʝʟʜʳ ʢ ʦʯʠʩʪʥʳʤ ʢʘʤʝʨʘʤ. 

ɼʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʰʪʨʝʢ ʚʜʦʣʴ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʣʘʥʮʝʚʘʪʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʦ ʠʟʤʝʥʠʪʴ ʩʝʯʝʥʠʝ ʩʚʦʜʯʘʪʦʡ ʚʳʨʘʙʦʪʢʠ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ ʥʘ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʩ ʚʳʧʫʢʣʳʤʠ ʙʦʨʪʘʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʩ ʵʣʣʠʧʩʦʠʜʥʦʡ ʬʦʨʤʦʡ ʩʝʯʝʥʠʷ (ʧʨʠʟʥʘʢʦʚ ʜʝʬʦʨʤʘʮʠʡ, ʨʘʟʨʫʰʝʥʠʡ 

ʙʦʨʪʦʚ ʚʳʨʘʙʦʪʦʢ ʟʘ ʧʝʨʠʦʜ ʙʦʣʝʝ 1 ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ). 

 

 

 

ʈʠʩʫʥʦʢ 3 ï ʉʦʩʪʦʷʥʠʝ ʚʳʨʘʙʦʪʦʢ, ʧʨʦʡʜʝʥʥʳʭ ʥʘ 18 ʛʦʨʠʟʦʥʪʝ ʊʠʰʠʥʩʢʦʛʦ 

ʨʫʜʥʠʢʘ ʩ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʩʝʯʝʥʠʷ 

 

ɺ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʙʦʪʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʤʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʢʨʝʧʴʶ. ʅʘʙʣʶʜʘʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʬʘʢʪʳ ʧʦʣʦʤʢʠ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʩʪʦʝʢ ʢʨʝʧʠ ʷʚʥʦ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʘʷ ʪʨʝʭʟʚʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʤ ʩ ʫʟʣʘʤʠ ʩʦʯʣʝʥʝʥʠʷ ʚ 

ʧʷʪʘʭ ʩʚʦʜʘ ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʜʘʪʣʠʚʦʩʪʴʶ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ ʠʟʣʦʤʘ ʩʪʦʝʢ ʢʨʝʧʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʝʩʪʴ ʜʚʘ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʤʥʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʨʝʧʠ: 

- ʧʝʨʝʭʦʜ ʥʘ ʧʷʪʠʟʚʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʝʧʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ (ʤʝʞʜʫ 

ʩʪʦʡʢʘʤʠ ʠ ʢʨʫʞʘʣʘʤʠ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ (ʤʝʞʜʫ ʢʨʫʞʘʣʘʤʠ ʠ ʚʝʨʭʥʷʢʦʤ) ʫʟʣʘʤʠ 

ʧʦʜʘʪʣʠʚʦʩʪʠ; 

- ʟʘʤʝʥʘ ʧʣʦʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʝʧʠ (ʩʪʦʝʢ ʠ ʚʝʨʭʥʷʢʘ) ʚʳʧʫʢʣʳʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʷʪʠʟʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʝʧʠ ʩ ʚʳʧʫʢʣʳʤʠ 

ʩʪʦʡʢʘʤʠ ʠ ʚʝʨʭʥʷʢʦʤ, ʦʙʣʘʜʘʶʱʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʴʶ. 
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ʈʠʩʫʥʦʢ 4 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʟʣʦʚ ʧʦʜʘʪʣʠʚʦʩʪʠ ʚ ʧʷʪʘʭ ʩʚʦʜʘ (ʚʳʜʝʣʝʥʦ) ʠ ʠʟʣʦʤ 

ʧʣʦʩʢʠʭ ʩʪʦʝʢ ʨʘʤʥʦʡ ʢʨʝʧʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ 

 
 

 

ʈʠʩʫʥʦʢ 5 ï ʂʦʥʩʪʨʫʢʮʠʷ ʧʷʪʠʟʚʝʥʥʦʡ ʨʘʤʥʦʡ ʢʨʝʧʠ ʠʟ ʩʧʝʮʧʨʦʬʠʣʷ ʉɺʇ-22 ʩ 

ʚʳʧʫʢʣʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

 

ɺʳʚʦʜʳ 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʥʘ ʊʠʰʠʥʩʢʦʤ ʨʫʜʥʠʢʝ ʥʘ ʛʣʫʙʠʥʝ ʨʘʟʨʘʙʦʪʢʠ 

800õ1000 ʤ (16õ18 ʛʦʨ.) ʤʦʱʥʦʩʪʴ ʟʦʥʳ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʟʘ ʢʦʥʪʫʨʦʤ ʚʳʨʘʙʦʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ: ʚ ʩʣʘʙʳʭ ʩʣʘʥʮʘʭ - 4,0õ5,5 ʤ; ʚ ʢʨʝʧʢʠʭ ʩʣʘʥʮʘʭ - 1,4õ1,8 ʤ; ʚ ʘʣʝʚʨʦʣʠʪʘʭ, 

ʘʣʴʙʠʪʦʬʠʨʘʭ - 0,5õ0,7 ʤ. 

2. ʈʘʮʠʦʥʘʣʴʥʳʤʠ ʪʠʧʘʤʠ ʢʨʝʧʠ ʷʚʣʷʶʪʩʷ:  
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- ʚ ʩʣʘʙʳʭ ʩʣʘʥʮʘʭ ï ʘʥʢʝʨʘ ʜʣʠʥʦʡ 1,8õ2,2 ʤ + ʪʨʦʩʦʚʳʝ ʘʥʢʝʨʘ ʜʣʠʥʦʡ 5õ6 ʤ + 

ʩʚʘʨʥʘʷ  ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʝʪʢʘ + ʪʦʨʢʨʝʪʙʝʪʦʥ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 10 ʩʤ; 

- ʚ ʢʨʝʧʢʠʭ ʩʣʘʥʮʘʭ - ʘʥʢʝʨʘ ʜʣʠʥʦʡ 2,2 ʤ + ʩʚʘʨʥʘʷ  ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʝʪʢʘ + 

ʪʦʨʢʨʝʪʙʝʪʦʥ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 6 ʩʤ; 

- ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʠ ʘʣʴʙʠʪʦʬʠʨʘʭ - ʘʥʢʝʨʘ ʜʣʠʥʦʡ  1,8 ʤ. 

3. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʊʠʰʠʥʩʢʦʛʦ 

ʨʫʜʥʠʢʘ ʷʚʣʷʝʪʩʷ ʧʦʰʘʛʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʜʧʦʨʘ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʦʢ ʟʘ ʩʯʝʪ 

ʧʦʵʪʘʧʥʦʛʦ ʫʩʠʣʝʥʠʷ ʢʨʝʧʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʩʤʝʱʝʥʠʡ ʤʘʩʩʠʚʘ ʥʘ ʢʦʥʪʫʨʝ 

ʚʳʨʘʙʦʪʦʢ. 

4. ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʤʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʨʝʧʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʧʷʪʠʟʚʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʝʧʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʫʟʣʘʤʠ ʧʦʜʘʪʣʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʦʡ ʧʣʦʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʝʧʠ (ʩʪʦʝʢ ʠ ʚʝʨʭʥʷʢʘ) 

ʚʳʧʫʢʣʳʤʠ. 

 

ʀʩʪʦʯʥʠʢʠ 
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ʊʝʭʥʦʣʦʛʠʷ ʫʪʠʣʠʟʘʮʠʠ ʣʝʞʘʣʳʭ ʮʠʘʥʦʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʚ 

ʉʝʢʠʩʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʚʦ ʰʘʭʪʳ 
 

ɸʥʘʥʠʥʘ ɽ.ɸ. ʉʝʨʛʝʝʚ ɺ.ɽ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çɺʅʀʀʮʚʝʪʤʝʪè, ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ) 

 
ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʢʣʘʜʢʫ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʘʣʦʧʨʦʯʥʦʡ ʟʘʢʣʘʜʢʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʞʘʣʳʭ ʮʠʘʥʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʝʨʪʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. ʋʪʠʣʠʟʘʮʠʷ ʣʝʞʘʣʳʭ ʭʚʦʩʪʦʚ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʥʠʟʠʪ 

ʧʦʪʝʨʠ ʨʫʜʳ ʠ ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʭʦʨʦʥʝʥʠʝ, ʪʚʝʨʜʝʶʱʘʷ ʟʘʢʣʘʜʢʘ, 

ʭʚʦʩʪʳ ʦʙʦʛʘʱʝʥʠʷ, ʮʠʘʥʠʜʳ. 

 

ʍʚʦʩʪʳ ʮʠʘʥʠʜʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʦʠʟʚʣʝʢʘʪʝʣʴʥʳʭ ʬʘʙʨʠʢ ʩʦʜʝʨʞʘʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʪʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʮʠʘʥʠʜʦʚ ʩ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ ʭʚʦʩʪʦʚ ʗʥʪʘʨʥʳʡ ʩ ʢʦʜʦʤ - ɸɸ150, 

ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ç2 ï 

ʚʳʩʦʢʦ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 299 ʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʂ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʦʪʥʦʩʠʪʩʷ ʢ I ʢʣʘʩʩʫ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʨʦʝʥʦ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʪʝʡ 

303 ʠ 305 ʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʠ ʉʘʥʇʠʅ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ, 

ʢʦʥʩʝʨʚʘʮʠʷ ʠ ʣʠʢʚʠʜʘʮʠʷ (ʟʘʭʦʨʦʥʝʥʠʝ) ʭʚʦʩʪʦʚʳʭ ʭʦʟʷʡʩʪʚ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʟʘʚʦʜʦʚ ʠ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢè [1-3], ʪ.ʝ. ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʛʠʜʨʦʠʟʦʣʠʨʦʚʘʥʦ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʟʘʥʠʤʘʶʪ ʦʛʨʦʤʥʳʝ ʧʣʦʱʘʜʠ. 

ʉ ʪʘʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʦʣʢʥʫʣʠʩʴ ʥʘ ʉʝʢʠʩʦʚʩʢʦʤ ʟʦʣʦʪʦʨʫʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, 

ʦʪʨʘʙʘʪʳʚʘʝʤʳʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʢʘʨʴʝʨ ʠ ʧʦʜʟʝʤʥʳʝ ʛʦʨʥʳʝ ʨʘʙʦʪʳ). 

ʈʫʜʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʟʦʣʦʪʦʠʟʚʣʝʢʘʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 500 

ʪʳʩ. ʪ ʚ ʛʦʜ ʧʦ ʩʭʝʤʝ ʦʙʦʛʘʱʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʟʦʣʦʪʘ ʚ 

ʢʦʥʮʝʥʪʨʘʪ ʠ ʫʛʦʣʴʥʦ-ʩʦʨʙʮʠʦʥʥʦʝ ʮʠʘʥʠʜʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʭʚʦʩʪʦʚ ʛʨʘʚʠʪʘʮʠʠ. 

ʆʙʝʟʚʨʝʞʝʥʥʳʝ ʭʣʦʨʠʨʦʚʘʥʠʝʤ ʠʣʠ ʤʝʪʘʙʠʩʫʣʴʬʠʪʦʤ (3-5 ʢʛ/ʪ) ʭʚʦʩʪʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʮʠʘʥʠʜʦʚ ʤʝʥʝʝ 0,2 ʤʛ/ʜʤ
3
 ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ ʤʝʥʝʝ 0,2 ʛ/ʪ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ 

ʧʦʣʥʦʩʪʴʶ ʛʠʜʨʦʠʟʦʣʠʨʦʚʘʥʥʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. 

ʅʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ ʙʳʣʦ ʟʘʩʢʣʘʜʠʨʦʚʘʥʦ ʦʢʦʣʦ 4 ʤʣʥ ʤ
3
 ʭʚʦʩʪʦʚ. ɺʳʜʝʣʝʥʠʝ 

ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʆʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ 

ʫʪʠʣʠʟʘʮʠʠ ʣʝʞʘʣʳʭ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʰʘʭʪʳ. 

ʇʨʠ ʧʦʜʟʝʤʥʦʡ ʦʪʨʘʙʦʪʢʝ ʉʝʢʠʩʦʚʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʣʝʞʘʣʳʭ ʭʚʦʩʪʦʚ ʮʠʘʥʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʚ ʧʦʜʵʪʘʞʥʦ-

ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʤʘʣʦʧʨʦʯʥʦʡ ʪʚʝʨʜʝʶʱʝʡ ʟʘʢʣʘʜʢʦʡ, ʢʦʪʦʨʘʷ 

ʧʨʠʤʝʥʷʝʪʩʷ   ʜʣʷ   ʦʪʨʘʙʦʪʢʠ   ʨʫʜʥʳʭ   ʪʝʣ   ʤʦʱʥʦʩʪʴʶ   3,5õ10 ʤ   ʩ   ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ  

Ɏ = 55-85Á ʚ ʧʦʨʦʜʘʭ ʠ ʨʫʜʘʭ ʫʩʪʦʡʯʠʚʳʭ ʠ ʩʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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1 - ʥʘʢʣʦʥʥʳʡ ʩʲʝʟʜ; 2 - ʙʫʨʦʚʳʝ ʰʪʨʝʢʠ; 3 ï ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ-ʟʘʢʣʘʜʦʯʥʳʡ ʰʪʨʝʢ; 4 ï 

ʫʯʘʩʪʢʦʚʳʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦ-ʭʦʜʦʚʦʡ ʚʦʩʩʪʘʶʱʠʡ; 5 - ʚʟʨʳʚʥʳʝ ʩʢʚʘʞʠʥʳ; 6 ï ʤʝʞʜʫʢʘʤʝʨʥʳʡ 

ʮʝʣʠʢ; 7 ï ʦʪʨʝʟʥʦʡ ʚʦʩʩʪʘʶʱʠʡ; 8 - ʨʫʜʦʩʧʫʩʢ; 9 ï ʜʦʩʪʘʚʦʯʥʳʡ ʰʪʨʝʢ; 10 - ʟʘʝʟʜʳ; 11 -

ʧʝʨʝʤʳʯʢʠ; 12 - ʥʠʰʘ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʜʵʪʘʞʥʦ-ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʤʘʣʦʧʨʦʯʥʦʡ ʪʚʝʨʜʝʶʱʝʡ 

ʟʘʢʣʘʜʢʦʡ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʦʩʪʘʚʳ ʪʚʝʨʜʝʶʱʠʭ ʟʘʢʣʘʜʦʯʥʳʭ ʩʤʝʩʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʚʦʩʪʦʚ ʠ ʧʦʨʦʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʝʪʦʥʦ-ʟʘʢʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

ɺʳʚʦʜʳ  
ɿʘʭʦʨʦʥʝʥʠʝ ʣʝʞʘʣʳʭ ʭʚʦʩʪʦʚ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʉʝʢʠʩʦʚʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʥʝʜʨ (ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ), ʩʥʠʟʠʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʨʫʜʳ, 

ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚʳ ʤʘʣʦʧʨʦʯʥʳʭ ʪʚʝʨʜʝʶʱʠʭ ʟʘʢʣʘʜʦʯʥʳʭ ʩʤʝʩʝʡ ʥʘ 

ʦʩʥʦʚʝ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ 

 

ˉ 

ʩʦʩʪʘʚʘ 

ʈʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ, ʢʛ/ʤ
3
 ʆʩʘʜʢʘ 

ʢʦʥʫʩʘ, 

ʩʤ 

ʈʘʩʧʣ

ʳʚ, 

ʩʤ 

ʇʣʦʪʥʦ

ʩʪʴ 

ʩʤʝʩʠ, 

ʢʛ/ʤ
3
 

ʇʨʦʯʥʦʩʪʴ, ʄʇʘ 

ʚ ʚʦʟʨʘʩʪʝ ʩʫʪʦʢ 

ʮʝʤʝʥʪ ʚʦʜʘ ʭʚʦʩʪʳ ʧʦʨʦʜʘ 14 28 90 

ʉʦʩʪʘʚʳ ʥʘ ʭʚʦʩʪʘʭ 

ʍ-1 130 550 1105 - 12,4 25 1704 0,06 0,13 0,32 

ʍ-2 200 550 1045 - 12 24 1697 0,07 0,19 0,39 

ʍ-3 250 550 1000 - 11,8 24 1717 0,12 0,26 0,53 

ʍ-4 300 550 960 - 12,8 24 1726 0,16 0,38 0,63 

ʉʦʩʪʘʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 50 % ʭʚʦʩʪʦʚ ʠ 50 % ʧʦʨʦʜʳ 

ʍʇ-1 130 440 700 720 - 20 1912 0,27 0,47 0,81 

ʍʇ-6 180 450 640 690 - 24 1902 0,62 1,00 1,56 

ʍʇ-2 200 440 670 690 - 20 1937 0,62 1,03 1,61 

ʍʇ-7 230 450 645 670 - 23 1868 0,88 1,32 2,04 

ʍʇ-3 250 440 650 670 - 19 1985 1,09 1,6 2,6 

ʍʇ-8 280 450 630 650 - 21 1906 1,06 1,59 2,36 

ʍʇ-4 300 450 605 630 - 19 1920 1,17 1,95 3,03 

ʉʦʩʪʘʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 30 % ʭʚʦʩʪʦʚ ʠ 70 % ʧʦʨʦʜʳ 

ʍʇ-13 100 420 445 1070 10,4 20 1866 0,34 0,51 0,75 

ʍʇ-9 130 420 440 1055 - 23 1889 0,47 0,64 0,99 

ʍʇ-10 200 420 425 1025 - 22 1922 0,74 1,03 1,55 

ʍʇ-11 250 420 415 990 - 22 1969 1,1 1,61 2,34 

ʍʇ-12 300 420 400 965 - 21 1955 1,6 2,19 3,39 

ʉʦʩʪʘʚ ʥʘ ʧʦʨʦʜʝ 

ʇ-13 280 410 - 1390 - 20 2075 2,0 3,5 5,0 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʝʪʦʥʦʟʘʢʣʘʜʦʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 

 

ʀʩʪʦʯʥʠʢʠ 

1 ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʜʝʢʩ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ï ɸʩʪʘʥʘ: ɺʝʜʦʤʦʩʪʠ ʇʘʨʣʘʤʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 2007. ï 141 ʩ. (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ 29.06.2018 ʛ.). 

2 ʂʣʘʩʩʠʬʠʢʘʪʦʨ ʦʪʭʦʜʦʚ. ʇʨʠʢʘʟ ʄʠʥʠʩʪʨʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʝʩʧʫʙʣʠʢʠ 
ʂʘʟʘʭʩʪʘʥ ʦʪ 31 ʤʘʷ 2007 ʛʦʜʘ N 169-ʧ. 

3 ʉʘʥʇʠʅ ˉ 5.01.027-99 çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʢʦʥʩʝʨʚʘʮʠʷ ʠ ʣʠʢʚʠʜʘʮʠʷ 

(ʟʘʭʦʨʦʥʝʥʠʝ) ʭʚʦʩʪʦʚʳʭ ʭʦʟʷʡʩʪʚ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ ʠ 

ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢè. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʫʛʣʝʡ ʢʘʟʘʭʩʪʘʥʘ  

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ  
 

ɸʭʤʝʪʞʘʥʦʚ ɹ.,ʊʘʞʠʙʝʢʦʚʘ ʂ.ɹ., ʊʝʥ ʖ.ɺ. 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 
 

ɺ ʩʪʘʪʴʝ  ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʫʛʣʝʡ ʠ ʠʭ ʰʣʘʤʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʥʝʨʛʝʪʠʢʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʟʦʣʴʥʦʛʦ ʢʝʢʘ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʟ ʟʦʣʳ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ.ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʫʛʣʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʟʘʤʝʥʠʪʴ ʦʪ 20 

ʜʦ 100% ʦʙʲʝʤʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʛʣʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʚ ʪʦʧʢʘʭ ʊʕʉ ʠʣʠ 

ʢʦʪʝʣʴʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʫʛʣʝʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢ, ʥʘ 

ʚʳʩʦʢʦʟʦʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʦʛʘʱʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʦʣʴ, ʰʣʘʤʳ, ʚʳʩʦʢʦʟʦʣʴʥʳʝ ʫʛʣʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 

ʦʙʦʛʘʱʝʥʠʝ ʫʛʣʷ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʦʣʘ. 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʫʩʪʘʥʦʚʠʣʠ (ʈ.ʂʘʨʝʥʦʚ, ʃ.ʇʣʘʢʠʪʠʥʘ, ʄ.ɻʦʣʠʟʳʥ), ʯʪʦ ʥʘ ʢʘʞʜʦʡ 

ʩʪʘʜʠʠ ʧʝʨʝʜʝʣʘ ʫʛʣʷ, ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ. 

ɿʜʝʩʴ ʝʱʝ ʥʘʜʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʨʦʩʪʝ ʩʪʦʠʤʦʩʪʠ, ʠ ʚ ʨʘʟʛʨʫʟʢʝ ʪʨʘʥʩʧʦʨʪʘ, ʧʝʨʝʚʦʟʷʱʝʡ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʥʦ ʠ ʚ 

ʩʳʨʴʝ. 

ʇʨʦʮʝʩʩ ʦʙʦʛʘʱʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʫʛʣʝʡ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʛʦʨʶʯʝʡ ʤʘʩʩʳ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʥʝʛʦʨʶʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ.   

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʙʦʛʘʱʝʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʛʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʛʦʪʦʚʳ ʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʧʣʘʪʳ ʟʘ ʢʘʞʜʳʝ 2 ʄɻɼʞ/ʢʛ ʢ ʮʝʥʝ ʧʦʨʷʜʢʘ 3 ʜʦʣʣ. ʉʐɸ ʟʘ 1ʪ ʧʝʨʝʨʘʙʦʪʢʠ [1]. 

ʅʘʧʨʠʤʝʨ, ʩʪʨʘʥʳ-ʣʠʜʝʨʳ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ï ɸʚʩʪʨʘʣʠʷ ʠ ʖɸʈ, ʧʦʜʚʝʨʛʘʶʪ 

ʦʙʦʛʘʱʝʥʠʶ ʦʪ 70 ʜʦ 90% ʚʩʝʭ ʜʦʙʳʚʘʝʤʳʭ ʫʛʣʝʡ [1]. 

ʊʘʢʘʷ ʩʪʨʘʥʘ, ʢʘʢ ʂʠʪʘʡ ʠʤʝʝʪ 600 ʫʛʣʝʦʙʦʛʘʪʝʣʴʥʳʭ ʬʘʙʨʠʢ, ʪ.ʝ. ʟʜʝʩʴ ʩʦʟʜʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʣʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ, ʚ ʪ.ʯ. ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ 

ʟʦʣʴʥʦʩʪʠ ʜʦʙʳʚʘʝʤʳʭ ʫʛʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʦʯʠ ʠ ʧʨ., ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʦʪʩʪʦʡʥʠʢʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʣʘʚʣʠʚʘʥʠʷ ʰʣʘʤʦʚ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢʘʭ ʩʦʦʨʫʞʘʶʪʩʷ 

ʟʝʤʣʷʥʳʝ ʦʪʩʪʦʡʥʠʢʠ (ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʠ). 

ʐʣʘʤʦʥʘʢʦʧʠʪʝʣʠ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚʦʢʨʫʛ ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʵʪʠ ʟʝʤʣʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʧʨʠ ʵʪʦʤ ʟʘʤʦʨʘʞʠʚʘʝʪʩʷ ʯʘʩʪʴ 

ʩʨʝʜʩʪʚ, ʚʣʦʞʝʥʥʳʭ ʚ ʜʦʙʳʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʫʛʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʟʘʛʨʷʟʥʷʶʪ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʚ ʂʫʟʙʘʩʩʝ ʥʘʢʦʧʣʝʥʦ ʙʦʣʝʝ 25 ʤʣʥ.ʪ 

ʰʣʘʤʦʚ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʰʣʘʤʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʠʤʝʥʥʦ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ. 

ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʩʝʛʦʜʥʷ ï ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʩʦʩʪʦʷʥʠʝ ʫʛʦʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʥʝʨʛʝʪʠʢʝ. 

ʅʘ ʫʛʣʝʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢʘʭ, ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʢʨʳʝ 

ʧʨʦʮʝʩʩʳ ʦʙʦʛʘʱʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʦʥʮʝ ʩʭʝʤʳ ʦʙʨʘʟʫʶʪʩʷ ʰʣʘʤʳ ʩ ʚʳʩʦʢʦʡ 

ʟʦʣʴʥʦʩʪʴʶ ʠ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʧʦʩʣʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
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ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ: ʧʨʠʩʦʝʜʠʥʠʪʴ ʠʭ ʢ ʢʦʥʮʝʥʪʨʘʪʫ ʠʣʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʚ 

ʦʪʭʦʜʳ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʫʛʣʷ ʩ ʦʪʭʦʜʘʤʠ 

ʦʙʦʛʘʱʝʥʠʷ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʬʘʙʨʠʢʘʭ ʩ ʟʘʤʢʥʫʪʦʡ ʚʦʜʥʦ-ʰʣʘʤʦʚʦʡ ʩʭʝʤʦʡ ʙʝʟ ʩʙʨʦʩʘ 

ʰʣʘʤʦʚʳʭ ʧʫʣʴʧ ʚʦ ʚʥʝʰʥʠʝ ʦʪʩʪʦʡʥʠʢʠ ʥʝʦʙʦʛʘʱʝʥʥʳʝ ʪʦʥʢʠʝ ʰʣʘʤʳ ʠ ʭʚʦʩʪʳ 

ʬʣʦʪʘʮʠʠ ʩ ʢʨʫʧʥʦʩʪʴʶ ʯʘʩʪʠʮ 0-0,3 ʤʤ ʦʙʳʯʥʦ ʩʛʫʱʘʶʪʩʷ ʚ ʩʛʫʩʪʠʪʝʣʷʭ, ʦʩʘʜʦʢ 

ʢʦʪʦʨʳʭ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ ʥʘ ʣʝʥʪʦʯʥʳʭ ʬʠʣʴʪʨ-ʧʨʝʩʩʘʭ. ɺʣʘʛʘ ʢʝʢʘ ʥʘ ʵʪʠʭ 

ʦʙʝʟʚʦʞʠʚʘʶʱʠʭ ʘʧʧʘʨʘʪʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 35-45%. ɿʦʣʴʥʦʩʪʴ ʢʝʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʛʣʫʙʠʥʳ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ ʥʘ ʬʘʙʨʠʢʝ ʠ ʟʦʣʴ-ʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʫʛʣʷ. ɽʩʣʠ ʟʦʣʴʥʦʩʪʴ 

ʢʝʢʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʚʣʘʛʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʙʫʜʝʪ 

ʚʳʰʝ 30%, ʪʦ ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʳʩʦʢʦʟʦʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʝʛʦ 

ʥʝʞʝʣʘʪʝʣʴʥʦ ʧʨʠʩʦʝʜʠʥʷʪʴ ʢ ʪʦʚʘʨʥʳʤ ʫʛʦʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ ʠʟ-ʟʘ ʟʘʤʝʪʥʦʛʦ 

ʫʭʫʜʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʧʦ ʟʦʣʴʥʦʩʪʠ ʠ ʚʣʘʛʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʝʢ ʥʘʧʨʘʚʣʷʶʪ ʚ ʦʪʚʘʣʳ 

ʚʤʝʩʪʝ ʩ ʢʨʫʧʥʦʡ ʧʦʨʦʜʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʟʦʣʴʥʦʛʦ ʢʝʢʘ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʊʦʧʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʠʥʮʠʧʝ ʩʦʟʜʘʥʠʷ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʫʛʣʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʘʭ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 300 ʄɺʪ. ʕʪʠ ʪʦʧʢʠ 

ʪʘʢʞʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ çʛʝʥʝʨʘʪʦʨʦʚ ʛʦʨʷʯʠʭ ʛʘʟʦʚè, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʫʰʠʣʴʥʳʭ 

ʘʛʨʝʛʘʪʘʭ. ɺ ʥʠʭ ʤʦʛʫʪ ʩʞʠʛʘʪʴʩʷ ʫʛʣʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʟʦʣʴʥʳʝ 

ʰʣʘʤʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ [1].  

ʇʝʣʣʝʪʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʫʛʦʣʴʥʦʛʦ ʰʣʘʤʘ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʚʦʟʜʫʰʥʫʶ 

ʨʝʰʝʪʢʫ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʙʳʩʪʨʦ ʚʳʩʳʭʘʶʪ, ʩʞʠʤʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʠ ʩʛʦʨʘʶʪ ʚ ʢʠʧʷʱʝʤ 

ʩʣʦʝ ʢʘʢ ʮʝʣʴʥʳʝ ʢʫʩʦʯʢʠ ʫʛʣʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʠʩʭʦʜʥʳʡ ʚʳʩʦʢʦʟʦʣʴʥʳʡ 

ʫʛʦʣʴʥʳʡ ʰʣʘʤ ʩ ʯʘʩʪʠʮʘʤʠ 0-1,5 ʤʤ ʩʛʦʨʘʝʪ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ʢʘʢ ʫʛʦʣʴ ʩ ʨʘʟʤʝʨʘʤʠ 

ʯʘʩʪʠʮ 5-10 ʤʤ. ʇʨʠ ʵʪʦʤ 60-80% ʟʦʣʳ ʫʜʘʣʷʝʪʩʷ ʧʦʜ ʨʝʰʝʪʢʫ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʚ ʚʠʜʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʢʦʤʢʦʚ ʰʣʘʢʘ, ʥʝ ʧʦʧʘʜʘʷ ʚ ʛʦʨʷʯʠʝ ʛʘʟʳ, ʠʜʫʱʠʝ ʚ ʩʫʰʠʣʴʥʳʡ 

ʘʧʧʘʨʘʪ ʠʣʠ ʢʦʥʚʝʢʪʠʚʥʫʶ ʯʘʩʪʴ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʝʨʘʪʦʨ 

ʛʦʨʷʯʠʭ ʛʘʟʦʚ ʩ ʪʦʧʢʦʡ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʤʝʥʴʰʝ ʟʘʩʦʨʷʝʪ ʪʦʚʘʨ-ʥʳʝ ʫʛʣʠ ʟʦʣʦʡ ʧʨʠ ʠʭ 

ʩʫʰʢʝ. 

ɿʦʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʫʜʘʣʷʶʪʩʷ ʚʥʠʟ ʧʦʜ ʨʝʰʝʪʢʫ ʯʝʨʝʟ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ 

ʢʘʥʘʣʳ ʠ ʚʦʜʦʦʭʣʘʞʜʘʝʤʫʶ ʘʨʤʘʪʫʨʫ ʥʘ ʧʣʘʩʪʠʥʯʘʪʳʡ ʢʦʥʚʝʡʝʨ, ʩʥʘʙʞʝʥʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʭʣʘʞʜʝʥʠʷ ʟʦʣʳ, ʠʥʦʛʜʘ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ. 

ʅʠʟʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʩʚʷʟʳʚʘʪʴ ʩʝʨʫ 

ʠʟʚʝʩʪʥʷʢʦʤ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʛʦʨʷʯʠʝ ʛʘʟʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

502, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʪʦʪ ʩʧʦʩʦʙ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʩʦʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3]. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʛʣʝʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʠ ʢʦʪʣʦʚ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʢʦʥʮʝʨʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʩʢʘʟʳʚʘʶʪʩʷ ʧʨʦʪʠʚ ʠʟʤʝʥʝʥʠʡ ʚ ʪʦʧʣʠʚʥʦʤ ʨʝʞʠʤʝ ʢʦʪʣʦʚ. ʈʝʰʝʥʠʝʤ ʵʪʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʜʦʧʣʘʪʘ ʵʥʝʨʛʝʪʠʢʘʤ ʜʦʣʠ ʧʨʠʙʳʣʠ ʦʪ ʩʞʠʛʘʥʠʷ 

ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʥʘ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʢʫʧʘʶʪ ʧʨʠ ʵʪʦʤ ʪʦʧʣʠʚʦ, ʥʦ ʠ ʧʦʣʫʯʘʶʪ ʜʦʧʣʘʪʫ ʟʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ. 

ʉʞʠʛʘʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʪʚʝʨʜʳʭ ʪʦʧʣʠʚ ʥʝʩʝʪ ʩ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ ʫʪʠʣʠʟʘʮʠʠ 

ʟʦʣʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʟ ʟʦʣʳ ʤʦʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʉʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʦʩʪʘʪʢʠ ʦʪ ʩʞʠʛʘʥʠʷ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʫʛʣʝʡ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʥʝʙʦʣʴʰʠʤ 

(10-15%) ʢʦʣʠʯʝʩʪʚʦʤ ʮʝʤʝʥʪʘ ʠ ʧʝʨʝʤʘʣʳʚʘʶʪʩʷ ʚ ʩʳʨʴʝʚʦʡ ʤʝʣʴʥʠʮʝ. ʊʘʢʠʤ ʧʫʪʝʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʩʪʨʦʠʪʝʣʴʥʳʡ ʮʝʤʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʦʨʤʘʤ ʜʣʷ ʰʣʘʢʦ-

ʮʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 1). 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʈʠʩʫʥʦʢ 1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʦʛʦ ʰʣʘʤʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

 

ʅʘ ʦʩʥʦʚʝ ʟʦʣʳ ʤʦʞʥʦ ʚʳʧʫʩʢʘʪʴ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ ʩʪʝʥʦʚʦʡ ʢʘʤʝʥʴ, ʣʝʛʢʠʝ 

ʠʟʦʣʠʨʫʶʱʠʝ ʰʣʘʢʦʙʣʦʢʠ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʶʪʩʷ ʪʨʠ ʟʘʜʘʯʠ: 

- ʧʝʨʚʘʷ - ʨʘʩʰʠʨʷʝʪʩʷ ʪʦʧʣʠʚʥʘʷ ʙʘʟʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʟʦʣʴʥʳʭ 

ʫʛʣʝʡ; 

- ʚʪʦʨʘʷ - ʩʥʠʞʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ - ʜʦʣʞʥʦ ʩʢʣʘʜʠʨʦʚʘʪʴʩʷ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ; 

- ʪʨʝʪʴʷ - ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʤʝʱʘʶʱʠʝ ʮʝʤʝʥʪʳ ʠʣʠ 

ʣʝʛʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʘʤʥʠ. 

ʉʞʠʛʘʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʰʣʘʤʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʫʛʣʷ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʣʠʢʚʠʜʥʳʝ ʧʨʦʜʫʢʪʳ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ: 

- ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʝʩʪʠ ʧʨʦʮʝʩʩʳ ʩʫʰʢʠ ʫʛʣʷ ʠ ʢʦʪʝʣʴʥʳʝ ʫʛʣʝʦʙʦʛʘʪʠʪʝʣʴʥʳʭ 

ʬʘʙʨʠʢ ʥʘ ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ; 

- ʟʘʤʝʥʠʪʴ ʦʪ 20 ʜʦ 100% ʦʙʲʝʤʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʛʣʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʪʦʧʣʠʚʘ ʚ ʪʦʧʢʘʭ ʊʕʉ ʠʣʠ ʢʦʪʝʣʴʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ 

ʫʛʣʝʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢ, ʥʘ ʚʳʩʦʢʦʟʦʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʦʛʘʱʝʥʠʷ. 

 

ʀʩʪʦʯʥʠʢʠ 

1 ʂʘʨʝʥʦʚ ʈ.ʉ. çɻʦʨʥʦʜʦʙʳʚʘʶʱʠʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡè / ʂʘʨʘʛʘʥʜʘ, 2016, ʀʟʜ-ʚʦ ʊʆʆ 

çɸʨʢʘ ʠ ʂè 

2 ʉʞʠʛʘʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʰʣʘʤʦʚ ʠ ʧʨʦʤʧʨʦʜʫʢʪʦʚ ʫʛʣʝʦʙʦʛʘʱʝʥʠʷ ʧʨʠ ʩʫʰʢʝ 
ʫʛʣʝʡ ʠ ʚ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʘʭ. ɹʝʟʦʪʭʦʜʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʫʛʣʝʡ / 007 ɹʨʦʰʶʨʘ. http:// 

ftt-ing.de/09Broschure.html(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.07.2017). 

3 ʂʦʪʣʳ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʢʠʧʷʱʠʤ ʩʣʦʝʤ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ // 
ʕʥʝʨʛʝʪʠʢʘ ʟʘ ʨʫʙʝʞʦʤ. 2017. ˉ 3. ʉ. 29-37.  
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ɻʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ 

ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
 

ɹʘʠʟʙʘʝʚ ʄ.ɹ., ʄʫʭʘʞʘʥʦʚʘ ʊ.ɾ.,  ʅʫʨʛʘʣʠʝʚ ɸ.ʄ.  

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ɼʘʥʥʘʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ  ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʥʘʤ ʯʪʦ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʪʢʨʳʪʦ-ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʟʘʠʤʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʚʟʨʳʚʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʠ ʚ ʢʘʨʴʝʨʝ, ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʤʦʚ ɺɺ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʧʦʜʟʝʤʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʤʘʩʩʠʚ, ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʠʨʠʩʪʠʢʠ, 

ʧʦʜʨʘʙʦʪʢʘ, ʦʪʢʦʩʳ ʢʘʨʴʝʨʘ, ʜʝʬʦʨʤʘʮʠʷ, ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

 

ʇʨʠ ʦʩʚʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʝʡ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʦʚ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʘʩʩʠʚ ʠʩʧʳʪʳʚʘʝʪ 

ʦʩʣʘʙʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʘ ʚ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥʘʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʨʝʜʝʣʴʥʦʤʫ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʩʩʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʜʝʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʧʨʠʨʦʜʥʫʶ, ʥʦ ʠ ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʨʫʰʝʥʥʦʩʪʴ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʨʦʜ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʧʨʦʮʝʩʩʦʚ ʨʘʟʛʨʫʟʢʠ ʤʘʩʩʠʚʘ ʧʨʠ 

ʧʦʜʨʘʙʦʪʢʝ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʥʘʛʨʫʞʝʥʠʷ ʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʦʚ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʦʢʘʟʳʚʘʝʪ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʜʥʠʭ ʫʯʘʩʪʢʘʭ ʠ ʨʘʟʛʨʫʟʢʝ ʜʨʫʛʠʭ, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ ʚ ʧʦʨʦʜʘʭ, ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʢʘʨʴʝʨʘ (ʧʦʜ ʜʥʦʤ ʠ ʚ ʙʦʨʪʘʭ) 

ʚʳʟʳʚʘʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʤʘʩʩʠʚʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʝʪ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ. ʇʦʜ ʟʦʥʦʡ ʚʣʠʷʥʠʷ ʢʘʨʴʝʨʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʫʯʘʩʪʦʢ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʤʝʞʜʫ ʢʦʥʪʫʨʦʤ ʢʘʨʴʝʨʘ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʝʛʦ ʩʢʦʣʴʞʝʥʠʷ. ʆʜʥʘʢʦ, ʟʦʥʘ ʚʣʠʷʥʠʷ ʢʘʨʴʝʨʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʘʣʴʰʝ, ʚ ʛʣʫʙʴ ʤʘʩʩʠʚʘ. ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʟʳʚʘʝʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʣʠʯʠʥ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʡʩʪʚʠʷ (ʠ ʩʦʦʪʥʦʰʝʥʠʷ) ʩʜʚʠʛʘʶʱʠʭ ʠ ʫʜʝʨʞʠʚʘʶʱʠʭ 

ʩʠʣ. ʋʤʝʥʴʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʦʪʢʦʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʠʣ. ʇʦʩʣʝʜʥʝʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʨʘʙʦʪʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ: 

- ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʚ ʙʦʨʪʫ;  

- ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʢʦʩʘ ʙʦʨʪʘ (ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ, 
ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʤʘʩʩʠʚʘ ʙʦʨʪʘ, ʨʦʩʪ ʢʨʫʪʠʟʥʳ ʦʪʢʦʩʘ ʠ ʪ.ʜ.); 

- ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʫʜʝʨʞʠʚʘʶʱʠʭ (ʯʘʩʪʦ ʠ ʩʜʚʠʛʘʶʱʠʭ) 
ʫʩʠʣʠʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ; ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʣʦʩʢʦʩʪʝʡ ʦʩʣʘʙʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʧʦʜʟʝʤʥʳʭ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʵʣʝʤʝʥʪʦʚ ʢʘʨʴʝʨʘ; ʥʘʯʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʤʘʩʩʠʚʘ; 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʟʦʥʳ ʩʜʚʠʞʝʥʠʷ; ʩʪʝʧʝʥʠ ʧʦʜʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ; ʩʢʦʨʦʩʪʠ ʧʦʜʨʘʙʦʪʢʠ 

ʠ ʜʨ. 

ʄʘʩʩʠʚʳ ʩʢʘʣʴʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ ʫʧʨʫʛʠʭ, ʩʨʝʜʥʝʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʤʦʛʫʪ 

ʩʥʠʞʘʪʴ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʜʨʘʙʦʪʢʝ (ʚ ʟʦʥʝ ʩʜʚʠʞʝʥʠʷ) ʚ 1,5-2 ʨʘʟʘ. ʅʘ ʨʷʜʝ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ ʦʧʦʣʟʥʝʡ ʩʢʣʦʥʦʚ ʛʦʨ, 

ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʦʯʠʩʪʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʦʣʟʥʶ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ. ʅʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʛʣʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 18-20 %, ʘ 

ʚʝʣʠʯʠʥʳ ʩʮʝʧʣʝʥʠʷ - ʥʘ 45 %. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʣʘʩʪʠʯʝʩʢʠʭ, ʭʦʨʦʰʦ ʜʝʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʨʦʜʘʭ 

ʩʪʝʧʝʥʴ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʧʦʜʨʘʙʦʪʢʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ʆʜʥʘʢʦ, 

ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʜʨʘʙʦʪʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʤʘʩʩʠʚʘ, ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʶ. ʋʯʝʪ ʦʩʣʘʙʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʧʨʦʯʥʦʩʪʠ ʤʘʩʩʠʚʘ ʥʝ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʩʪʨʫʢʪʫʨʥʳʭ, ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʠʚʘ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ 

ʧʦʣʝʚʳʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɹʦʣʝʝ ʦʧʘʩʥʳ ʠ ʩʣʦʞʥʳ ʜʣʷ ʫʯʝʪʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʚʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʣʘʙʣʝʥʠʝ ʦʪʢʦʩʦʚ ʢʘʨʴʝʨʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʧʨʦʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ, 

ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʝʠʟʙʝʞʥʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʝʤ ʫʩʠʣʠʡ. 

ʍʘʨʘʢʪʝʨʝʥ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʣʫʯʘʡ ʦʙʨʫʰʝʥʠʷ ʦʪʢʦʩʘ ʥʘ ʢʘʨʴʝʨʝ 

çʄʫʢʫʣʘʥʩʢʠʡè, ʢʦʪʦʨʳʡ ʧʦʜʨʘʙʘʪʳʚʘʝʪʩʷ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʨʫʜʥʠʢʘ 

çʄʦʣʠʙʜʝʥè. ʉʜʚʠʛʘʶʱʠʡʩʷ ʤʘʩʩʠʚ ʙʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʨʴʝʨʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩʠʩʪʝʤʘʤʠ ʩ ʦʙʨʫʰʝʥʠʝʤ 

ʥʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜ ʟʦʥʘ ʦʙʨʫʰʝʥʠʷ ʚʳʰʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʫ ʦʩʥʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʦʪʢʦʩʘ. ɺ ʠʪʦʛʝ ʫʚʝʣʠʯʠʣʠʩʴ ʚʳʩʦʪʘ ʦʪʢʦʩʘ ʠ ʫʛʦʣ ʝʛʦ 

ʥʘʢʣʦʥʘ, ʠʟʤʝʥʠʣʘʩʴ ʬʦʨʤʘ (ʫʰʣʦ ʚ ʟʦʥʫ ʦʙʨʫʰʝʥʠʷ ʦʩʥʦʚʘʥʠʝ ʦʪʢʦʩʘ). ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʩʜʚʠʛʘʶʱʠʭ ʠ ʫʜʝʨʞʠʚʘʶʱʠʭ ʫʩʠʣʠʡ. ʏʘʩʪʴ 

ʙʦʨʪʘ ʧʨʠʰʣʘ ʚ ʜʚʠʞʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʠ ʚ ʩʠʣʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʝ. ʀʩʯʝʟʣʘ ʨʝʘʢʮʠʷ ʧʦʨʦʜ ʚ ʦʩʥʦʚʘʥʠʠ ʦʪʢʦʩʘ, ʨʦʣʴ ʢʦʪʦʨʦʡ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦʡ. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʦʥʳ ʦʙʨʫʰʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʦʚ ʠ 

ʫʩʪʫʧʦʚ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ, ʥʝʦʞʠʜʘʥʥʳʤ ʦʙʨʘʟʦʤ. ʅʘ ʵʪʦʤ ʞʝ 

ʢʘʨʴʝʨʝ ʚ ʟʦʥʫ ʩʜʚʠʞʝʥʠʠ ʦʙʨʫʰʝʥʠʷ ʧʦʧʘʣ ʪʦʨʝʮ ʢʘʨʴʝʨʘ (ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ). ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʯʘʩʪʢʘ ʙʦʨʪʘ ʥʘ ʣʝʞʘʯʝʤ ʙʦʢʫ.  

ʇʨʠ ʧʦʜʨʘʙʦʪʢʝ ʢʘʨʴʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʙʦʨʪʘ. ʅʘʛʣʷʜʝʥ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʦʩʦʚ ʠ ʤʘʩʩʠʚʦʚ ʙʦʨʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʧʨʦʬ. ʉ.ɻ. ɸʚʝʨʰʠʥʳʤ. ʆʥ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʜʝʩʴ, ʧʨʠ ʧʨʦʯʠʭ
 
ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ 

ʜʝʬʦʨʤʘʮʠʠ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʣʦʞʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʫʯʘʩʪʢʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʝʜʝʥʠʠ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ. ʇʨʠ 

ʧʦʜʟʝʤʥʦʡ ʦʪʨʘʙʦʪʢʝ ʟʘʧʘʩʦʚ ʟʘ ʧʨʝʜʝʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʢʘʨʴʝʨʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ: 

- ʧʦʩʪʦʷʥʥʳʝ - (ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ); ʤʦʱʥʦʩʪʴ ʠ 

ʫʛʦʣ ʧʘʜʝʥʠʷ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʫʜʥʦʤ ʤʘʩʩʠʚʝ, 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʫʜ ʠ ʧʦʨʦʜ, ʧʘʨʘʤʝʪʨʳ ʩʪʨʫʢʪʫʨʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ 
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ʤʘʩʩʠʚʘ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʪʦʨʠʯʥʦʛʦ 

ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʢʘʨʴʝʨʥʦʡ ʚʳʝʤʢʦʡ; 

- ʧʝʨʝʤʝʥʥʳʝ - ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʥʘʧʨʘʚʣʝʥʠʝ, ʬʦʨʤʘ ʠ 

ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʫʝʤʳʭ ʩʠʣʦʚʳʭ 

ʧʦʣʝʡ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠʛʨʘʶʪ 

ʢʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʟʥʘʯʝʥʠʝ 

ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʢʨʫʞʘʶʱʝʤ ʦʯʠʩʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʘʩʩʠʚʝ, ʘ ʪʘʢʞʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʧʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʚʝʜʝʥʠʝ ʤʘʩʩʠʚʘ 

ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʝʬʝʢʪʘʤʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝʡ - ʜʝʬʝʢʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʧʦʨʦʜ. 

ʇʦʜʟʝʤʥʳʝ ʨʘʙʦʪʳ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʤʝʱʘʶʪʩʷ ʩ 

ʦʪʢʨʳʪʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʦʵʪʦʤʫ ʩʝʡʩʤʦʦʧʘʩʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʥʝʩʫʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʙʥʘʞʝʥʠʡ ʨʫʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʙʝʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʦʪ ʢʘʨʴʝʨʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʟʨʳʚʦʚ. ʉ ʫʯʝʪʦʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʤʘʩʩʦʚʳʭ 

ʚʟʨʳʚʦʚ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʴ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʦʯʥʦʩʪʠ. ʊʝʩʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʟʘʠʤʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʚʟʨʳʚʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʠ ʚ ʢʘʨʴʝʨʝ, ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʤʦʚ ɺɺ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ 

ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʉʧʝʮʠʬʠʢʘ ʩʠʪʫʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʪʢʨʳʪʳʝ ʠ ʧʦʜʟʝʤʥʳʝ 

ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʩʚʷʟʠ ʩ ʟʘʚʝʨʰʝʥʠʝʤ 

ʦʪʢʨʳʪʳʭ ʨʘʙʦʪ ʚ ʢʘʨʴʝʨʝ ʠ ʧʦʩʪʘʥʦʚʢʦʡ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʚ ʧʨʝʜʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ.  

 
ʀʩʪʦʯʥʠʢʠ 

1 ʂʘʧʣʫʥʦʚ ɼ.ʈ., ʐʫʙʦʜʝʨʦʚ ɺ.ʀ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. çɻʦʨʥʳʡ ʞʫʨʥʘʣè, 1997, ˉ8. 

2 ʂʘʧʣʫʥʦʚ ɼ.ʈ., ʂʘʣʤʳʢʦʚ ɺ.ʅ., ʄ.ɺ. ʈʳʣʴʥʠʢʦʚʘ ʄ.ɺ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʛʝʦʪʝʭʥʦʣʦʛʠʷ. ï ʄʦʩʢʚʘ, ʀʟʜ-ʚʦ çʨʫʜʘ ʠ ʤʝʪʘʣʣʳè, 2003 
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ʄʘʛʥʝʪʠʪʪʽ ʢʝʥʜʽ ʢװʢʽʨʪʩʽʟʜʝʥʜʽʨʫ װʨʜʽʩʽʥ ʟʝʨʪʪʝʫ  

 
ɹʘʡʜʠʣʴʜʠʥʦʚ ɸ.ʊ., ɹʘʟʘʨ ɽ. ʅ., ɸʪʘʭʘʥ ʄ.ʄ., ʄϰʭʪʘʨ ɸ.ɸ., ʄʘϨʘʰʝʚ ɸ.ʉ., 

ʂʘʩʳʤʦʚʘ ɹ.ʂ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʍʄʀ ʠʤ. ɾ. ɸʙʠʰʝʚʘè, ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ɹײʣ ʞײʤʳʩʪʘ ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʤʘץʩʘʪʳ ʤʘʛʥʝʪʠʪʪʽ ʢʝʥ ײץʨʘʤʳʥʜʘסʳ ʢװʢʽʨʪʪʽש 

ʢᴇʨʩʝʪʢʽʰʽʥ ʪᴇʤʝʥʜʝʪʫ. 

 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʤʘʛʥʝʪʠʪʪʽ ʢʝʥ, ʢװʢʽʨʩʽʟʜʝʥʜʽʨʫ, ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰ, ʤʘʛʥʠʪʪʽ 

ʙʘʡʳʪʫ  

 

ʂʝʥʜʽ ʟʝʨʪʪʝʫʛʝ ʜʘʡʳʥʜʘʫ 

ʉʳʥʘʤʘʥʳ ʟʝʨʪʪʝʫʛʝ ʜʘʡʳʥʜʘʫ ʢʝʣʝʩʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ץʘʤʪʳʡʜʳ: 

- ʙʘʩʪʘʧץʳ ʢʝʥʥʽש ʤʠʥʝʨʘʣʦʛʠʷʣʳװ ץʣʛʽʣʝʨʽʥ ʽʨʽʢʪʝʫ; 

- ʟʝʨʪʭʘʥʘʣʳץ ʞʘץʪʳ ײʩʘץʪʘסʳʰʪʘ ᴅʨ ʪװʨʣʽ ʽʨʽʣʽʢʪʝ ʩʳʥʘʤʘʥʳ  ײʩʘץʪʘʫ; 

 ;ʘʨʪʫץʳʩץ ʘʨʪʫ ᴅʜʽʩʽʤʝʥ ʩʳʥʘʤʘʥʳץʳʩץ -

- ʩʪʝʨʞʝʥʜʽ ʜʠʽʨʤʝʥʜʝ ʩʳʥʘʤʘʥʳ ײʥʪʘץʪʘʫ; 

 ,ץʭʠʤʠʷʣʳ-ץʬʘʟʘʣʳ ,ץʘʥ ʩʳʥʘʤʘʥʳ ʦʨʪʘʰʘʣʘʥʜʳʨʫ ʞᴅʥʝ ʭʠʤʠʷʣʳסʪʘʣץʩʘײ -

ʨʝʥʪʛʝʥʦʬʘʟʘʣʳץ ʞᴅʥʝ ʗɻʈ- ʩʧʝʢʪʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ װʰʽʥ װʣʛʽʣʝʨʜʽ ʽʨʽʢʪʝʫ.  

 

ʂʝʥʜʽ ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ 

ʂʦʥʮʝʥʪʨʘʪʪʳש ʙʘʩʪʘʧץʳ ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳ ʟʝʨʪʭʘʥʘʣʳץ ʝʣʝʢʪʝ ʽʨʽʣʽʢʪʽש 

ʢʝʣʝʩʽ ʢʣʘʩʪʘʨʳ ʙʦʡʳʥʰʘ ʝʣʝʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ -60,0 +40,0 ʤʤ, -40,0+25,0 ʤʤ, -

25,0+12,0 ʤʤ, -12,0+8,0 ʤʤ, -8,0+5,0 ʤʤ, -5,0+3,0 ʤʤ, -3,0+0,0 ʤʤ.  
 

1 ʢʝʩʪʝ - ɹʘʩʪʘʧץʳ ʢʦʥʮʝʥʪʨʘʪʪʳש ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳ 
 

ɯʨʽʣʽʢ 

ʢʣʘʩʪʘʨʳ 
-60,0+40,0 -40,0+25,0 -25,0+12,0 -12,0+8,0 -8,0+5,0 -5,0+3,0 

-

3,0+0,0 

 .ʨʘʤײץ

S, % 
3,11 3,00 2,94 3,37 3,61 4,10 4,03 

ɹᴇʣʽʧ 

ʘʣʫ 
5,40 44,00 31,70 7,50 3,20 2,10 6,10 

 

-40,0+25,0 ʤʤ ʞᴅʥʝ -25,0+12,0 ʽʨʽʣʽʢ ʢʣʘʩʪʘʨʳ ʙʦʡʳʥʰʘ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʽʰʽʥʜʝ, 

ʰʳסʳʤʳ 44,00% ʞᴅʥʝ 31,70%, ʢװʢʽʨʪ ײץʨʘʤʳ 3,00% ʞᴅʥʝ 2,94% ʪʠʽʩʽʥʰʝ 42,31% ʞᴅʥʝ 

29,87% ʙᴇʣʽʧ ʘʣʫ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

 

 
 

1 ʩʫʨʝʪ ï ɯʨʽʣʽʢ ʩʳʥʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʢװʢʽʨʪʪʽש ʪʘʨʘʣʫʳ 

7,88 
2,76 3,7 

8,1 

29,87 

42,31 

5,38 

3,0+0 5,0+3,0 8,0+5,0 12,0+8,025,0+12,040,0+25,060,0+40,0

ɯʨʽʣʽʢ ʢʣʘʩʳ 
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ʍʠʤʠʷʣʳץ ʪʘʣʜʘʫ 

ʊʘʣʜʘʫʣʘʨʜʳ ɾ. ᴄʙʽʰʝʚ ʘʪʳʥʜʘסʳ ʍʠʤʠʷ ʄʝʪʘʣʫʨʛʠʷʣʳץ ʀʥʩʪʠʪʫʪʪʘ  ʞװʨʛʽʟʜʽ 

(ʘʢʢʨʝʜʠʪʪʝʫ ʘʪʪʝʩʪʘʪʳ ˉKZ.ʀ. 10.1219, פʈ ʂʊʈʄ ʄʀʅʊ ױʣʪʪʳץ ʘʢʢʨʝʜʠʪʪʝʫ 

ʦʨʪʘʣʳסʳʤʝʥ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʽʣʫʽʤʝʥ ʙʝʨʽʣʛʝʥ 15 ʞʝʣʪʦץʩʘʥ 2014 ʞ., ʘʷץʪʘʣʫ ʫʘץʳʪʳ 

10.12.2021 ʞ.) 

ɹʘʩʪʘʧץʳ ʩʳʥʘʤʘʥʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ 2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ.  

 

2 ʢʝʩʪʝ ï ʍʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

 

ɿʝʨʪʭʘʥʘʣʘʨ ײץʨʘʤʳ, % 

Fe S Al 2O3 SiO2 

1 2 3 4 5 

1 ʍʄʀ 52,88 3,12 2,95 15,79 

2 çʎʝʥʪʨʛʝʦʣʘʥʘʣʠʪè 53,82 3,14 - - 

3 çʇʘʡʜʘʣʳ ץʘʟʙʘʥʳ 

ᴇʥʜʽʨʫʰʽʣʝʨè ʟʝʨʪʭʘʥʘʩʳ 

52,90 3,173 - - 

ʆʨʪʘʰʘ ײץʨʘʤʳ 53,20 3,144   

 

ɹʘʩʪʘʧץʳ ʢʦʥʮʝʥʪʨʘʪʪʘסʳ ʢװʢʽʨʪʪʽש ʪʝʤʽʨʛʝ ץʘʪʳʥʘʩʳ 0,06 ʤᴅʥʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

 

3 ʢʝʩʪʝ ï ʂʦʥʮʝʥʪʨʘʪʪʘסʳ ʢװʢʽʨʪʪʽש (Fe ʩʫʣʴʬʠʜʪʝʨʽʥʽש)  

ʬʘʟʘʣʳץ ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ 

 

ʂװʢʽʨʪ ײפʨʘʤʳ S, % 
ʊʝʤʽʨ ʩʫʣʴʬʠʜʪʝʨʽʥʽש 

ʪװʨʣʝʨʽ,% 

ɹʘʨʣʳסʳ 3,12 5,34 

ʇʠʨʨʦʪʠʥʦʚʘʷ - FeS1.14 2,01 3,26 

ʇʠʨʠʪʥʘʷ  - FeS2 1,11 2,08 

 

ɹʘʣʘʥʩʪʳ ʝʩʝʧʪʝʫ ʥʝʛʽʟʽʥʜʝ ʍʄʀ ʟʝʨʪʭʘʥʘʩʳʥʳש ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳ ʘʣʳʥʜʳ 

 .ʢʽʨʪ - 3,12%װʨʘʤʳʥʜʘ ʪʝʤʽʨ ï 52,88% , ʢײץ

ɹʘʩʪʘʧץʳ ʢʦʥʮʝʥʪʨʘʪʪʳש ʽʨʽʣʽʢ ʢʣʘʩʳ ʙʦʡʳʥʰʘ Fe, Al 2O3, SiO2 ײץʨʘʤʳ ʤʝʥ ʙᴇʣʽʧ 

ʘʣʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 4- ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

4 ʢʝʩʪʝ ï ʂʦʤʧʦʥʝʥʪʪʝʨʜʽײץ שʨʘʤʳ ʤʝʥ ʙᴇʣʽʧ ʘʣʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

 ̄
ɯʨʽʣʽʢ ʢʣʘʩʳ, 

ʤʤ 

ʰʳסʳʤ  

% 

Fe, % Al 2O3, % SiO2, % 

 .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ

1.  -60,0+40,0 5,40 50,92 5,20 2,29 4,20 20,08 6,87 

2.  -40,0 +25,0 44,00 52,58 43,75 2,97 44,30 17,10 47,65 

3.  -25,0+12,0 31,70 52,93 31,73 3,21 34,50 16,90 33,93 

4.  -12,0+8,0 7,50 53,59 7,60 2,48 6,30 11,07 5,26 

5.  -8,0+5,0 3,20 54,53 3,30 2,54 2,76 10,76 2,18 

6.  -5,0+3,0 2,10 53,38 2,12 4,41 3,14 13,61 1,81 

7.  -3,0+0,0 6,10 54,61 6,30 2,32 4,80 5,95 2,30 

ɹʘʨʣʳסʳ 100,0 52,88 100,0 2,95 100,0 15,79 100,0 

 

ɽʩʝʧʢʝ ʩᴅʡʢʝʩ ʩʳʥʘʤʘʜʘסʳ ʪʝʤʽʨʜʽש ʦʨʪʘʰʘ ᴇʣʰʝʥʛʝʥ ײץʨʘʤʳ 52,88% ײץʨʘʜʳ, ʙײʣ 

ʙʘʩʪʘʧץʳ ʩʳʥʘʤʘʜʘסʳ ʪʝʤʽʨʜʽש ʦʨʪʘʰʘ ײץʨʘʤʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 4-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ 
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ʥᴅʪʠʞʝʣʝʨ ʽʨʽ ʢʣʘʩʪʘסʳ ʪʝʤʽʨ ײץʨʘʤʳʥʳ60,0+40,0-ש ʤʤ-ʜʝ 50,92% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ, 

ʩʦʥʜʘʡ-ʘץ ʦʨʪʘʰʘ ʞᴅʥʝ ײʩʘץ ʢʣʘʩʪʘʨʜʘסʳ ʪʝʤʽʨ ײץʨʘʤʳʥʳס - 54,61% שʘ ʜʝʡʽʥ ʘʨʪʫʳ 

ʙʘʡץʘʣʘʜʳ. ɹײʣ ʪᴅʫʝʣʜʽʣʽʢ ʢʝʥʜʽ ײʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʪʝʤʽʨ ʤʠʥʝʨʘʣʜʘʨʳ ʢʝʥʜʽ ʝʤʝʩ 

 ʰʳʨʘʡʪʳʥʳʥ ʢʫᴅʣʘʥʜʳʨʘʜʳ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽײ ʘסʪʘʫץʩʘײ ʘʪʳʩʪʳץ ʘסʨʘʤʜʘʩʪʘʨײץ

ʙʦʡʳʥʰʘ ï 60,0 + 12,0 ʤʤ ʞʠʳʥʪʳץ ʢʣʘʩʪʘʨʳʥʳש ʰʳסʤʳʤʳ 81,10%, ʪʝʤʽʨʜʽש ʦʨʪʘʰʘ 

 ʨʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. -12,0+0,0 ʤʤײץ ʨʘʤʳ 52,14%, ʪʝʤʽʨʜʽ ʙᴇʣʽʧ ʘʣʫ 80,68%ײץ

ʢʣʘʩʪʘʨʳʥʜʘ ʰʳסʳʤʳ - 18,90% ײץʨʘʜʳ, ײץʨʘʤʳʥʜʘ ʪʝʤʽʨʜʽש ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽ 54,03% 

 .ʨʘʜʳײץ ʨʘʜʳ, ʘʣ ʙᴇʣʽʧ ʘʣʫ ʢᴇʨʩʝʪʢʽʰʽ ʩᴅʡʢʝʩʽʥʰʝ 19,38% - ʜʳײץ

 

ʈʝʥʪʛʝʥʜʽʬʘʟʘʣʳץ ʞᴅʥʝ ʗɻʈ - ʩʧʝʢʪʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫ 

ʉʳʥʘʤʘʥʳש ʬʘʟʘʣʳײץ ץʨʘʤʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʨʝʥʪʛʝʥʦʬʘʟʜʳ ʪʘʣʜʘʫ ץʦʣʜʘʥʳʣʜʳ. 

ʊʘʣʜʘʫ (ɼʈʆʅ-2,0 ʜʠʬʨʘʢʪʦʤʝʪʨʽʥʜʝ, ʉʦʂŬ ʩᴅʫʣʝʣʝʥʫʜʽ  ץʦʣʜʘʥʫ ʘʨץʳʣʳ ɚ-1,7902 ɸ
ʦ
) 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʘʣʳʥסʘʥ ʜʠʬʨʘʢʪʦʛʨʘʤʤʘ 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ɼʠʬʨʘʢʪʦʛʨʘʤʤʘʥʳ 

ʪʘʣʜʘʫ ASTM ʢʘʪʘʣʦʛʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ, ʦʣʘʨʜʳץ שʘʨץʳʥʜʳʣʳסʳ ʙʦʡʳʥʰʘ Fe3O4 

ʤʘʛʥʝʪʠʪʪʽש (d/n: ɸę 4,85; 2,97; 2,42; 2,10; 1,71; 1,61; 1,48), ʥʝʛʽʟʛʽ ʤʠʥʝʨʘʣʜʳ ʬʘʟʘʣʘʨʳ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʛʝʥ, ʤʘʛʥʠʪʪʽ ʧʠʨʨʦʪʠʥ FeS1,14 (d/n: ɸę2,06), ʢʚʘʨʮ  (d/n: ɸę3,36) ʞᴅʥʝ 

ʜʘʣʘ ʰʧʘʪ (d/n: ɸę3,20; 3,17). 

 

 
 

ʉʫʨʝʪ 2 - ɹʘʩʪʘʧץʳ ᴇʥʽʤʥʽש ʨʝʥʪʛʝʥʦʬʘʟʘʣʳץ ʪʘʣʜʘʫʳ 

 

ɸʨʥʘʡʳ ʽʨʽʢʪʝʣʛʝʥ ʤʦʥʦʤʠʥʝʨʘʣʜʳ ʧʠʨʨʦʪʠʥ ʢʝʥʽʥʽײץ שʨʘʤʳ ʷʜʨʦʣʳץ-ʛʘʤʤʘ 

ʨʝʟʦʥʘʥʩʪʳץ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (ʗɻʈʉ) ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʜʽ. ʉʧʝʢʪʨ (3 ʩʫʨʝʪ) ʗɻʈʉ-4 

ʩʧʝʢʪʨʦʤʝʪʨʽʥʜʝ ʪװʩʽʨʽʣʜʽ, ʛʘʤʤʘ ʢʚʘʥʪʪʘʨʳʥʳש ʢᴇʟʽ ʭʨʦʤ ʤʘʪʨʠʮʘʩʳʥʜʘסʳ ʉʦ
57

 

ʠʟʦʪʦʙʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʘʣʜʘʫʜʘ ʧʠʨʨʦʪʠʥ ײץʨʘʤʳ Fe0.88S ʬʦʨʤʫʣʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ. ɿʝʨʪʪʝʣʛʝʥ ʤʘʪʝʨʠʘʣʜʘסʳ ʧʠʨʠʪ ʧʝʥ ʧʠʨʨʦʪʠʥʥʽש ʘʨʘץʘʪʳʥʘʩʳ 0,6 ʤᴅʥʽʥʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ. 

 

 
 

ʉʫʨʝʪ 3 ï ʗɻʈ-ʙʘʩʪʘʧץʳ ᴇʥʽʤʥʽש ʩʫʣʴʬʠʜʪʽ ʙᴇʣʽʛʽʥʽש ʩʧʝʢʪʨʽ 

ʂװʢʽʨʪʪʽש ʞᴅʥʝ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʪʘʨʘʣʫʳʥʘ ʢʝʥʜʽ ײʩʘץʪʘʫ  

ʽʨʽʣʽʛʽʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ 
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 ʪʘʨʘʣʫʳʥʘ ᴅʩʝʨʽʥ שʘ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽץʞᴅʥʝ ʙʘʩ שʢʽʨʪʪʽװʢ שʪʘʫ ʽʨʽʣʽʛʽʥʽץʥʪʘױ

ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ, ʙʘʩʪʘʧץʳ ʩʳʥʘʤʘʥʳ ɾ60 ױ ʟʝʨʪʭʘʥʘʣʳץ ʞʘץʪʳ ײʩʘʪץʳʰʳʥʜʘ 

- ,ʢʝʣʝʩʽ ʢʣʘʩʪʘʨʳ ʙʦʡʳʥʰʘ -20,0+10,0 ʤʤ שʘʥ ʩʳʥʘʤʘ ʽʨʽʣʽʢʪʽסʪʘʣץʩʘױ .ץʪʘʜʳץʩʘײ

10,0+5,0 ʤʤ, -5,0+2,0 ʤʤ,-2,0+1,0 ʤʤ, -1,0+0,5 ʤʤ, -0,5+0,315 ʤʤ, 0,315+0,16 ʤʤ, -

00,16+0,0 ʤʤ ʝʣʝʥʫʜʝʥ ᴇʪʢʽʟʽʣʜʽ.  

-20,0 ʤʤ ײʥʪʘץʪʘʣסʘʥ ʙʘʩʪʘʧץʳ ʩʳʥʘʤʘʥʳש ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

5-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

5 ʢʝʩʪʝ ï ɹʘʩʪʘʧץʳ ʩʳʥʘʤʘʥʳש ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳ,  

- 20,0 ʤʤ ʽʨʽʣʽʢ ײץʨʘʤʳʥʜʘ 

 

 ̄
ʌʨʘʢʮʠʷ, 

ʤʤ 

ʐʳסʳ

ʤʳ,  

% 

Fe, % S, % Al 2O3, % SiO2, % 

 .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ

1.  -20,0+10,0 18,20 50,85 17,50 2,98 17,38 3,81 23,50 16,89 19,47 

2.  -10,0+5,0 47,90 51,89 47,00 2,91 44,67 2,93 47,60 17,95 54,45 

3.  -5,0+2,0 11,60 54,25 11,90 3,28 12,20 3,08 12,10 13,60 10,00 

4.  -2,0+1,0 5,00 53,20 5,03 3,08 4,94 2,53 4,30 12,71 4,02 

5.  -1,0+0,5 4,13 51,73 4,04 3,54 4,69 3,47 4,86 13,85 3,62 

6.  -0,5+0,315 1,65 54,48 1,70 3,97 2,10 2,37 1,33 12,71 1,33 

7.  -0,315+0,16 2,90 59,44 3,26 3,68 3,42 1,78 1,75 9,66 1,77 

8.  -0,16+0,0 8,62 58,71 9,57 3,83 10,60 1,56 4,56 9,79 5,34 

ɹʘʨʣʳסʳ 100,0 52,88 100,0 3,119 100,0 2,95 100,0 15,79 100,0 

 

ʂʝʥʜʝʛʽ ʢװʢʽʨʪʪʽײץ שʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʤʘʛʥʠʪʪʽ-ʬʣʦʪʘʮʠʷʣʳץ 

ʪᴅʩʽʣ 

-3,0+0,0 ʤʤ ʢʣʘʩץʘ ʜʝʡʽʥ ײʩʘʪʳʣסʘʥ ʙʘʩʪʘʧץʳ ʢʝʥ, ʢᴇʣʝʤʽ 1530 ʤʣ
3
 ʙʦʣʘʪʳʥ 

ʟʝʨʪʭʘʥʘʣʳץ ʩʪʝʨʞʝʥʜʽ ʜʠʽʨʤʝʥʜʝ, 100 ʛʨ.- ʥʘʥ ײʥʪʘץʪʘʣʜʳ, ײʥʪʘץʪʘʫʰʳ ʜʝʥʝʣʝʨʜʽש 

ʩʘʣʤʘסʳ 2400 ʛʨ. ײץʨʘʡʜʳ. ʄʘʪʝʨʠʘʣʜʳ -0,071 ʤʤ ʽʨʽʣʽʢ ʢʣʘʩʳʥʘ ʜʝʡʽʥ ײʩʘץʪʘʫʜʳש 

ʢʠʥʝʪʠʢʘʣʳץ ץʠʩʳסʳ 4-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ, ʢᴇʨʩʝʪʽʣʛʝʥ ʢʣʘʩʪʳ90% ש ʰʳסʫ ʫʘץʳʪʳ - 12 

ʤʠʥʫʪ. 

 
 

4 ʩʫʨʝʪ ï  ʂʝʥʜʽ -0,071 ʤʤ ʢʣʘʩץʘ ʜʝʡʽʥʛʽ ײʩʘץʪʘʫʜʳש ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽ 
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 ʰʽʥװ ʪʘʡʣʘʥʜʳʨʫשʩʫʣʳ ʤʘʛʥʠʪʪʽ ʩʝʧʘʨʘʮʠʷ ᴅʜʽʩʽʥ ʦ שʘʥ ᴇʥʽʤʥʽסʪʘʣץʥʪʘױ

ʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש ʤʳʥʘʜʘʡ ʢʝʨʥʝʫʣʽʢʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ: 600, 800 ʞᴅʥʝ 1000 ʕ. ɿʝʨʪʪʝʫ 

25ʊ ʤʘʛʥʠʪʪʽ ʪʘʣʜʘסʳʰʪʘ ʞװʨʛʽʟʽʣʜʽ, ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 6-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

6 ʢʝʩʪʝ ï ɹʘʩʪʘʧץʳ ʢʝʥʜʽ ʩʫʣʳ ʤʘʛʥʠʪʪʽ ʩʝʧʘʨʘʮʠʷʣʘʫʜʳש ʥᴅʪʠʞʝʣʝʨʽ 

 

ʅ, ʵ ᴆʥʽʤ 
ʐʳסʳʤ, 

% 

Fe, % S, % Al 2O3, % SiO2, % 

 .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ .ʨ. ʙᴇʣײץ

600 

ʄʘʛʥʠʪ. 

ᴇʥ. 
55,90 67,90 71,78 0,73 13,10 1,20 22,74 1,91 6,76 

ʄʘʛ. ʝʤʝʩ 

ᴇʥ. 
44,10 33,84 28,22 6,15 86,90 5,17 77,26 33,38 93,24 

ễ 100,00 52,88 100,0 3,12 100,0 2,95 100,0 15,79 100,0 

800 

ʄʘʛʥʠʪ. 

ᴇʥ. 
68,40 67,23 86,96 0,81 17,76 1,31 30,37 2,11 9,14 

ʄʘʛ. ʝʤʝʩ 

ᴇʥ. 
31,60 21,82 13,04 8,12 82,24 6,50 69,63 45,40 90,86 

ễ 100,00 52,88 100,0 3,12 100,0 2,95 100,0 15,79 100,0 

1000 

ʄʘʛʥʠʪ. 

ᴇʥ. 
69,50 66,90 87,93 1,21 27,00 1,45 37,16 2,60 11,44 

ʄʘʛ. ʝʤʝʩ 

ᴇʥ. 
30,50 20,93 12,07 7,47 73,00 6,37 65,84 45,85 88,56 

ễ 100,00 52,88 100,0 3,12 100,0 2,95 100,0 15,79 100,0 

 

600,800,1000 ʕ ʢʝʨʥʝʫʣʽʢʪʝ ʞװʨʛʽʟʽʣʛʝʥ ʩʫʣʳ ʤʘʛʥʠʪʪʽ ʩʝʧʘʨʘʮʠʷ, ʢװʢʽʨʪ ʙʦʡʳʥʰʘ 

ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ 0,73% (600ʵ), 0,81%(800ʵ) ʞᴅʥʝ 1,21% 

(1000ʵ). ʂʝʥʜʽ ʢװʢʽʨʪʩʽʟʜʝʥʜʽʨʫ ʧʨʦʮʝʩʽʥʽש ʝש ʦשʪʘʡʣʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ: ʤʘʛʥʠʪ ᴇʨʽʩʽʥʽש 
ʢʝʨʥʝʫʣʽʛʽ 800ʵ ʙʦʣʘʪʳʥ ʞʘסʜʘʡʜʘ ʘʣʳʥʜʳ.ɹײʣ ʞʘסʜʘʡʜʘ ʢʦʥʮʝʥʪʨʘʪʪʘסʳ ʪʝʤʽʨʜʽש 

ʤᴇʣʰʝʨʽ 67,23 %- ʜʳ ײץʨʘʡʜʳ, ʙᴇʣʽʧ ʘʣʫ ʢᴇʨʩʝʪʢʽʰʽ 86,96 %. 

ʆשʪʘʡʣʳ ʞʘסʜʘʡʣʘʨʜʘ ʘʣʳʥסʘʥ ʤʘʛʥʝʪʠʪʪʽ ʢʦʥʮʝʥʪʨʘʪ ײץʨʘʤʳʥʜʘ 0,81% ʢװʢʽʨʪ 

ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʪʽʣʜʽʨʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʂװʢʽʨʪʪʽײץ שʨʘʤʳ ʙʦʡʳʥʰʘ ʝש ʪᴇʤʝʥ 
ʢᴇʨʩʝʪʢʽʰʽ ʙʘʨ ʤʘʛʥʝʪʠʪʪʽ ʢʦʥʮʝʥʪʨʘʪʪʘʨ ʤʘʛʥʠʪʪʽ-ʬʣʦʪʘʮʠʷʣʳץ ʩʭʝʤʘʥʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ ʘʣʳʥʫʳ ʤװʤʢʽʥ. Fe0.88S ײץʨʘʤʜʳ ʧʠʨʨʦʪʠʥʽʥʽש ʤʘʛʥʠʪʪʽʢ ץʘʙʳʣʜʘסʳʰʪʳסʳ  

ʤʘʛʥʝʪʠʪʢʝ ʞʘץʳʥ ʙʦʣʫʳʥʘʥ ʞᴅʥʝ ʦʥʳש ʤʘʛʥʝʪʠʪʪʝ ᴇʪʝ ײʩʘץ ʤᴇʣʰʝʨʜʝ ʪʘʨʘʣʫʳʥʘʥ 

ʧʠʨʨʦʪʠʥʜʽ ʙᴇʣʫʜʝ ʩʫʣʳ ʤʘʛʥʠʪʪʽ ʙᴇʣʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫʜʳש ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʉʫʣʳ ʤʘʛʥʠʪʪʽ ʩʝʧʘʨʘʮʠʷ ᴇʥʽʤʽʥʜʝ ʢװʢʽʨʪʪʽײץ שʨʘʤʳʥ ʪᴇʤʝʥʜʝʪʫ ʤʘץʩʘʪʳʥʜʘ 

ʬʣʦʪʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʽʣʜʽ. 

ʅʝʛʽʟʛʽ ʬʣʦʪʘʮʠʷ: ᴅʣʩʽʟ ץʳʰץʳʣ ʦʨʪʘʜʘ ʨʅ = 6; ʘʛʠʪʘʮʠʷʣʘʫ ʫʘץʳʪʳ 3 ʤʠʥʫʪ; 
ʙʫʪʠʣ ʢʩʘʥʪʦʛʝʥʘʪʳ ʰʳסʳʥʳ 50 ʛ/ʪ, ʘʨʘʣʘʩʪʳʨʫ ʫʘץʳʪʳ 10 ʤʠʥʫʪ; 2 ʤʣ ʢᴇʙʽʢ 

 ʳʪʳ 3ץʦʩʳʣʘʜʳ, ʘʛʠʪʘʮʠʷʣʘʫ ʫʘץ (ʘ ʝʨʽʪʽʣʛʝʥס1 ʪʘʤʰʳʩʳ 10 ʤʣ ʩʫ) ʳʰ ʊ-92סʨʘʩʪʳʨײץ

ʤʠʥʫʪ, ʬʣʦʪʘʮʠʷʣʘʫ ʫʘץʳʪʳ 10 ʤʠʥʫʪ. 

ɹʘץʳʣʘʫ ʬʣʦʪʘʮʠʷʩʳ: ᴅʣʩʽʟ ץʳʰץʳʣʜʳ ʦʨʪʘ ʨʅ = 6; ʙʫʪʠʣ ʢʩʘʥʪʦʛʝʥʘʪʳ ʰʳסʳʥʳ 
25ʛ/ʪ; ʢᴇʙʽʢ ײץʨʘʩʪʳʨסʳʰ ʊ-92 1 ʤʣ; ʬʣʦʪʘʮʠʷʣʘʫ ʫʘץʳʪʳ 10 ʤʠʥʫʪ. ʊᴅʞʽʨʠʙʝʣʝʨ 
ʢʘʤʝʨʘ ʢᴇʣʝʤʽ 1ʣ ʙʦʣʘʪʳʥ ʟʝʨʪʭʘʥʘʣʳץ ʬʣʦʪʘʮʠʷʣʳץ ʤʘʰʠʥʘʜʘ ʞװʨʛʽʟʽʣʜʽ. 7-ʢʝʩʪʝʜʝ 

ʞװʨʛʽʟʛʝʥ װʰ ʧʘʨʘʣʣʝʣʴʜʽ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 
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7 ʢʝʩʪʝ ï ʌʣʦʪʘʮʠʷ ʥᴅʪʠʞʝʣʝʨʽ 

 

ᴆʥʽʤʜʝʨ ʘʪʘʫʳ ʐʳסʳʤ, 

% 

S Fe SiO2 

Ŭ Ů Ŭ Ů Ŭ Ů 

ʂʦʥʮʝʥʪʨʘʪ 1,49 20,67 38,03 64,52 1,43 2,51 1,77 

ɸʨʘʣʳץ ᴇʥʽʤ 1,85 11,46 26,17 63,23 1,74 2,32 2,03 

 96,20 2,10 96,83 67,35 35,80 0,30 96,66 ץʘʣʜʳפ

ɹʘʨʣʳסʳ: 100,0 0,81 100,0 67,23 100,0 2,11 100,0 

ʂʦʥʮʝʥʪʨʘʪ 1,56 21,29 41,00 64,64 1,50 2,30 1,70 

ɸʨʘʣʳץ ᴇʥʽʤ 1,97 11,55 28,10 63,82 1,87 2,45 2,29 

 96,01 2,10 96,63 67,37 30,90 0,26 96,47 ץʘʣʜʳפ

ɹʘʨʣʳסʳ: 100,0 0,81 100,0 67,23 100,0 2,11 100,0 

ʂʦʥʮʝʥʪʨʘʪ 1,60 18,00 35,55 65,57 2,37 2,50 2,88 

ɸʨʘʣʳץ ᴇʥʽʤ 1,83 11,64 26,30 65,39 1,78 2,64 2,29 

 94,83 2,09 95,85 67,31 38,15 0,32 96,57 ץʘʣʜʳפ

ɹʘʨʣʳסʳ: 100,0 0,8 100,0 67,23 100,0 2,11 100,0 

 

ʉʫʣʳ ʤʘʛʥʠʪʪʽ ʙʘʡʳʪʫ ᴅʜʽʩʽʤʝʥ ʘʣʳʥסʘʥ ײץʨʘʤʳʥʜʘ 0,81% ʢװʢʽʨʪ ʙʘʨ ʤʘʛʥʠʪʪʽ 

ʢʦʥʮʝʥʪʨʘʪʪʳ, ʬʣʦʪʘʮʠʷʣʳץ ʞʝʪʽʣʜʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽ ᴇʥʽʤʜʝʨ ʘʣʳʥʜʳ:  

ɹʽʨʽʥʰʽ ʪᴅʞʽʨʠʙʝ ʙʦʡʳʥʰʘ ʢʘʤʝʨʘʣʳץ ᴇʥʽʤ ײץʨʘʤʳʥʜʘ S ï 0,30%; Fe  - 67,35%; 

SiO2 -2,10%. ɹᴇʣʽʧ ʘʣʫ ʢᴇʨʩʝʪʢʽʰʽ S ï 35,80%; Fe  - 96,83%; SiO2 -96,20%. 

ɽʢʽʥʰʽ ʪᴅʞʽʨʠʙʝ ʙʦʡʳʥʰʘ S ï 0,26%; Fe  - 67,34%; SiO2 -2,10%, ɹᴇʣʽʧ ʘʣʫ 

ʢᴇʨʩʝʪʢʽʰʽ S ï 30,90%; Fe  - 96,63%; SiO2 -96,01%. 

 ʰʽʥʰʽ ʪᴅʞʽʨʠʙʝ ʙʦʡʳʥʰʘ S ï 0,32%; Fe  - 67,31%; SiO2 -2,09%. ɹᴇʣʽʧ ʘʣʫת

ʢᴇʨʩʝʪʢʽʰʽ  S ï 38,15%; Fe  - 95,85%; SiO2 -94,83%.  

 

 ʦʨʳʪʳʥʜʳפ

1. ʍʠʤʠʷʣʳץ, ʨʝʥʪʛʝʥʦʬʘʟʘʣʳץ, ʗɻʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʣʳץ ᴅʜʽʩʪʝʨʽʤʝʥ ʢʝʥʥʽש 

ʟʘʪʪʳײץ ץʨʘʤʳ ʟʝʨʪʪʝʣʜʽ. 

2. ʌʘʟʘʣʳץ-ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʤʝʥ ʂʝʥʜʝʛʽ ʪʝʤʽʨ ʩʫʣʴʬʠʜʪʝʨʽʥʽש ʧʘʡʳʟʜʳײץ ץʨʘʤʳ 

ʘʥʳץʪʘʣʜʳ:  ʧʠʨʠʪ - 39%, ʧʠʨʨʦʪʠʥ - 61%. Fe0.88S ʬʦʨʤʫʣʘʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʧʠʨʨʦʪʠʥʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʘʥʳץʪʘʣʜʳ. 

3. ɹʘʩʪʘʧץʳ ʂʝʥʜʝʛʽ ʢװʢʽʨʪʪʽש ʽʨʽʣʽʢ ʢʣʘʩʪʘʨʳ ʙʦʡʳʥʰʘ ʪʘʨʘʣʫʳ ʘʥʳץʪʘʣʜʳ -

60,0+40,0 ʤʤ; -40,0 +25,0 ʤʤ; -25,0+12,0 ʤʤ; -12,0+8,0 ʤʤ; -8,0+5,0 ʤʤ; -5,0+3,0 ʤʤ; -

3,0+0,0 ʤʤ. 

4. ʂʝʥʜʽ ײʩʘץʪʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢװʢʽʨʪʪʽש ʞᴅʥʝ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʪʘʨʘʣʫ ᴅʩʝʨʽ 
ʟʝʨʪʪʝʣʜʽ. 

5. ʉʫʣʳ ʤʘʛʥʠʪʪʽ ʩʝʧʘʨʘʮʠʷ ʞᴅʥʝ ʬʣʦʪʘʮʠʷʣʳץ ʞʝʪʽʣʜʽʨʫ ᴅʜʽʩʽʤʝʥ 

ʢʦʥʮʝʥʪʨʘʪʪʘסʳ ʢװʢʽʨʪ ʤᴇʣʰʝʨʽ 0,26-0,32% ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ײפʨʘʤʳʥʜʘ 52,88% ʪʝʤʽʨ 

ʙʘʨ ʢʝʥʥʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ Fe-67,35% ʢʦʥʮʝʥʪʨʘʪʳ ʘʣʳʥʜʳ. 
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ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʢʘʨʴʝʨʘʭ 
 

ɹʘʣʪʠʝʚʘ ɸ.ɸ.
1
, ʈʘʩʢʘʣʠʝʚ ɸ.ʉ.

2
, ʐʘʤʛʘʥʦʚʘ ʃ.ʉ.

1
, ʉʲʝʜʠʥʘ ʉ.ɸ.

1
 

( 
1
ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 

2 ɼʊʆʆ çʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 
 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʟʜʘʥʠʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ (ɹʉ) ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ɻʅʉʉ) ʥʘ ʢʘʨʴʝʨʝ. ʅʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʢʘ ʦʜʥʦʡ ɹʉ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʆ çʉʉɻʇʆè ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʆʅ ʈʂ ʧʦ ʣʠʥʠʠ ʛʨʘʥʪʦʚ 

ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʥʘ 2018ï2020 ʛʛ. ʠ ʩʦʬʠʥʘʥʩʠʨʫʝʪʩʷ ʯʘʩʪʥʳʤ ʧʘʨʪʥʝʨʦʤ ɸʆ 

çʉʉɻʇʆè. ʇʨʦʝʢʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ɼʊʆʆ çʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡè. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʴʝʨ, ʚʳʩʦʢʦʪʦʯʥʦʝ ʩʧʫʪʥʠʢʦʚʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʛʥʩʩ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ, ʦʧʦʨʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ, ʩʧʫʪʥʠʢʦʚʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ 

ʩʝʪʴ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʟʘʤʝʥʠʪʴ ʤʥʦʛʠʝ 

ʥʘʟʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ.  

ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʧʫʥʢʪʳ ʠ ʟʥʘʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʩʝ ʨʝʞʝ, ʘ GPS ʠʟʤʝʨʝʥʠʷ ʩʪʘʣʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ GPS-

ʧʨʠʸʤʥʠʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ GPS ʩʠʩʪʝʤ ʠʤʝʝʪ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ, 

ʤʦʙʠʣʴʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ 

ʤʝʞʜʫ GPS-ʧʨʠʸʤʥʠʢʘʤʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ 

ʦʪʢʨʳʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʞʠʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʧʦʩʪʦʙʨʘʙʦʪʢʠ. 

 

ʈʝʰʝʥʠ ̫ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ. 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ (ɹʉɼʂ) ʩʦʩʪʦʠʪ ʠʟ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʠ 

ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʝʡ [1,2]. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʵʪʠʭ ʤʦʜʫʣʝʡ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʨʴʝʨʘ [3]: 

- ʟʘʢʨʝʧʣʝʥʠʝ ʘʥʪʝʥʥ rɻʅʉʉ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʭʦʜʥʦʛʦ 

ʧʫʥʢʪʘ çɹʘʟʘè ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʢʘʨʴʝʨʘ; 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʝʤʥʠʢʘ ɻʅʉʉ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ʚ ʧʦʤʝʱʝʥʠʠ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʳ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ (ʈʋ); 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʜʠʦʤʦʜʝʤʘ ʫʣʴʪʨʘʢʦʨʦʪʢʦ 

ʚʦʣʥʦʚʳʭ (ʋʂɺ) ʩʠʛʥʘʣʦʚ ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ ʚ ʟʜʘʥʠʠ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʳ; 

- ʟʘʢʨʝʧʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥ r ʋʂɺ ʩʠʛʥʘʣʦʚ ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ ʥʘ 

ʘʥʪʝʥʥʦʡ ʤʘʯʪʝ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ɹʉɼʂ ʚ ʚʠʜʝ ʜʚʫʭ ʫʜʘʣʝʥʥʳʭ ʤʦʜʫʣʝʡ, 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʠ ʧʝʨʝʜʘʶʱʝʛʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʜʘʥʠʷʭ ʈʋ ʠ 

ɼʠʩʧʝʪʯʝʨʩʢʦʡ, ʚʦʟʥʠʢʘʝʪ ʧʦ ʯʝʪʳʨʝʤ ʧʨʠʯʠʥʘʤ: 

- ʧʦʩʪʦʷʥʥʳʝ ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ ʥʘ ʢʘʨʴʝʨʝ ʜʝʣʘʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝ 
ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ɹʉɼʂ ʚʙʣʠʟʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. ʀʟ-ʟʘ ʩʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 
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ʥʝʚʦʟʤʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʦʨʜʠʥʘʪ ʬʘʟʦʚʦʛʦ ʮʝʥʪʨʘ 

ʘʥʪʝʥʥʳ ɻʅʉʉ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʧʫʥʢʪʝ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ; 

- ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʙʦʨʪʘʭ ʠ ʜʥʝ ʢʘʨʴʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʜʘʯʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʧʨʘʚʦʢ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, 

ʠʟʣʫʯʘʝʤʳʭ ʘʥʪʝʥʥʘʤʠ GSM ʠ ʋʂɺ, ʢʘʢ ʤʦʞʥʦ ʩ ʙʣʠʟʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʘʨʴʝʨʘ. ɼʣʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʘʥʪʝʥʥʘʷ ʤʘʯʪʘ ɼʠʩʧʝʪʯʝʨʩʢʦʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʳ ʋʂɺ, ʘ ʟʥʘʯʠʪ, ʟʜʘʥʠʝ ɼʠʩʧʝʪʯʝʨʩʢʦʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ 

ʤʝʩʪʦʤ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ ɹʉɼʂ; 

- ʟʜʘʥʠʝ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʦʨʫʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ 

ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʧʫʥʢʪʳ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ʉɻʉ) ʠ ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʝ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ; 

- ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʝʤʥʠʢʘ ɻʅʉʉ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ɹʉɼʂ ʚ ʧʦʤʝʱʝʥʠʠ 
ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʳ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʚʦʨʦʚʩʪʚʘ ʠ ʚʘʥʜʘʣʠʟʤʘ. ɺ ʵʪʦʤ ʞʝ ʧʦʤʝʱʝʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ 

ʙʫʜʫʱʝʤ ʨʘʟʤʝʩʪʠʪʴ ʮʝʥʪʨ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ (ʎɼʂ), ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʩʦʟʜʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʅʀʈ çʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʠʩʪʝʤʳ 

ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʆ çʉʉɻʇʆè. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠ ̫ɹʉɼʂ. ɺ ʨʘʤʢʘʭ 

ɹʉɼʂ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʝʨʝʜʘʯʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʦʩʥʦʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦʵʪʘʧʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [4, 5]: 

1) ʘʥʪʝʥʥʘ ɻʅʉʉ ʧʨʠʥʠʤʘʝʪ ʠ ʫʩʠʣʠʚʘʝʪ ʨʘʜʠʦʩʠʛʥʘʣʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʥʘ 

ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʩ ʥʘʟʝʤʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʅʂɸ) GPS, ɻʃʆʅɸʉʉ ʠ 

BeiDou; 

2) ʧʨʠʝʤʥʠʢ ɻʅʉʉ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ ʩ ʘʥʪʝʥʥʳ ʠ ʜʝʤʦʜʫʣʠʨʫʝʪ ʩʠʛʥʘʣʳ GPS 

L1/L2, GLONASS L1/L2, BDS B1/B2/B3; ʜʝʢʦʜʠʨʫʝʪ ʠʟ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʧʦʣʝʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ; ʧʨʦʠʟʚʦʜʠʪ ʦʮʝʥʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʚʠʜʠʤʳʭ ʅʂɸ GPS, 

ɻʃʆʅɸʉʉ ʠ BeiDou; ʨʝʰʘʝʪ ʦʩʥʦʚʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʦʦʨʜʠʥʘʪ ʬʘʟʦʚʦʛʦ ʮʝʥʪʨʘ ʘʥʪʝʥʥʳ ɻʅʉʉ, ʟʘʪʝʤ ʩʦʭʨʘʥʷʝʪ ʵʪʠ ʜʘʥʥʳʝ ʚ ʧʘʤʷʪʠ, ʠ 

ʬʦʨʤʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʧʨʘʚʢʠ ʚ ʚʠʜʝ RTCM ʠ CMR ʩʦʦʙʱʝʥʠʡ; 

3) ʚʳʯʠʩʣʠʪʝʣʴ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʇʄʆ ʧʦ ʦʙʨʘʙʦʪʢʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 
ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʘʝʪ ʧʦʪʦʢ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʂʀ) ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

Ethernet ʢʘʨʴʝʨʘ ʦʪ ʧʨʠʝʤʥʠʢʘ ɻʅʉʉ; ʜʘʣʝʝ ʧʦʪʦʢ ʂʀ ʜʝʢʦʜʠʨʫʝʪʩʷ, ʠ ʥʘ ʦʩʥʦʚʝ 

ʜʝʢʦʜʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʘ;  

4) ʨʘʜʠʦʤʦʜʝʤ ʋʂɺ ʩʠʛʥʘʣʦʚ ʧʦʣʫʯʘʝʪ RTCM ʠ CMR ʩʦʦʙʱʝʥʠʷ ʦʪ ʚʳʯʠʩʣʠʪʝʣʷ, 

ʤʦʜʫʣʠʨʫʝʪ ʠʭ ʥʘ ʟʘʜʘʥʥʫʶ ʨʘʜʠʦʯʘʩʪʦʪʫ, ʠ ʥʘʧʨʘʚʣʷʝʪ ʂʀ ʥʘ ʥʘʧʨʘʚʣʝʥʥʫʶ ʘʥʪʝʥʥʫ, 

ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʝʨʝʜʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʧʨʘʚʢʠ ʯʝʨʝʟ ʋʂɺ-ʨʘʜʠʦʣʠʥʠʶ; 

5) NTRIP ʩʦʦʙʱʝʥʠʷ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ 

ʤʦʙʠʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ çActivè ɸʆ çʂʩʝʣʣè, ʠ ʧʝʨʝʜʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʪʝʥʥʳ, ʢʦʪʦʨʘʷ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʘʥʪʝʥʥʦʡ ʤʘʯʪʝ ʚʦʟʣʝ ʟʜʘʥʠʷ 

ɼʠʩʧʝʪʯʝʨʩʢʦʡ, ʯʝʨʝʟ ʨʘʜʠʦʣʠʥʠʶ GSM; 

6) ʨʦʚʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʙʦʨʪʫ ʠʣʠ ʜʥʝ ʢʘʨʴʝʨʘ, ʧʦʣʫʯʘʝʪ ʂʀ ʯʝʨʝʟ 

ʨʘʜʠʦʢʘʥʘʣ ʋʂɺ ʠ/ʠʣʠ ʨʘʜʠʦʢʘʥʘʣ GSM, ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʧʦʧʨʘʚʦʢ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪ 

ʚʳʩʦʢʦʪʦʯʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʩʚʦʠʭ ʢʦʦʨʜʠʥʘʪ ʚ ʨʝʞʠʤʝ RTK. 

ʆʧʠʩʘʥʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɹʉɼʂ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɹʉɼʂ 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʆʥ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ɹʉɼʂ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʠʤʝʶʱʫʶʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʘʨʴʝʨʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ  
ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʆ çʉʉɻʇʆè ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʝʢʪʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ, ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʣʫʞʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ/ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [6].  
ɿʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʩʦʢʦʪʦʯʥʳʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ 

ʦʙʲʝʢʪʦʚ ʛʦʨʥʳʭ ʦʪʚʦʜʦʚ ʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʪʢʨʳʪʦʛʦ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ: ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʟʘ 

ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʆʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʂʘʯʘʨʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʥʘ ʜʨʫʛʠʭ 

ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʘʟʘʭʩʪʘʥʘ.  

 

ʀʩʪʦʯʥʠʢʠ 

1 ɹʘʣʪʠʝʚʘ ɸ.ɸ., ʐʦʛʘʥʙʝʢʦʚʘ ɼ. ɸ., ʍʫʘʘʥ ʌʘʥ. ʊʝʥʜʝʥʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ 
ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʥʘʫʢʦʝʤʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠè. 28-29 ʘʧʨʝʣʷ. ɸʣʤʘʪʳ ï 2016 ʛ. 

2 ʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʬʝʨʝʥʮʥʦʡ ʩʪʘʥʮʠʠ ʚ ʩʝʪʷʭ NGS 

(www.ngs.noaa.gov/CORS/Coop/the_details.html). 

http://www.ngs.noaa.gov/CORS/Coop/the_details.html
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3 ʂʫʟʴʤʝʥʢʦ ʉ. ɺ., ʐʘʤʛʘʥʦʚʘ ʃ. ʉ., ɸʭʤʝʜʦʚ ɼ. ʐ., ɹʘʣʪʠʝʚʘ ɸ. ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ- 
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ɹʝʣʷʢʦʚ ʅ.ʅ. 

(ʄɻʀ, ʄʀʉʀʉ, ʛ. ʄʦʩʢʚa, ʈʦʩʩʠʷ, PhD çYork Universityè USA) 

 
ʇʦʢʘʟʘʥ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʦʮʝʥʢʠ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʝʚʦʛʦ ʢʨʠʪʝʨʠʷ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʠ ɹʦʣʴʰʠʭ ɼʘʥʥʳʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ.  

 

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ 80ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʤʝʪʦʜʠʢʠ ʧʣʘʚʘʶʱʝʛʦ ʢʦʥʫʩʘ,  

ʙʣʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʣʛʦʨʠʪʤʘ ʃʝʨʯʘ -ɻʨʦʩʩʤʘʥʘ, ʥʘʯʘʣʘʩʴ. ʢʦʥʩʦʣʠʜʘʮʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʛʦʨʥʳʭ ʨʘʙʦʪ.  ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ  ʩʭʦʞʠʝ  ʙʣʦʢʠ çʦʧʪʠʤʠʟʘʪʦʨ 

ʢʘʨʴʝʨʦʚè.  ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʥʦʛʦ  ʨʘʩʰʠʨʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʸʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʝʩʴʤʘ ʨʝʜʢʦ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʳʥʦʯʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ.  

ʊʘʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʨʳʥʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʩʪʨʘʠʚʘʝʪ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʏʘʩʪʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ  ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʘʟʥʘʯʘʪʴ   ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʳʭ 

ʨʘʙʦʪ.  

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ, ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʦʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʚʣʘʜʝʣʝʮ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ: 

- ʚʦʟʨʦʩʣʠ ʤʘʩʰʪʘʙʳ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʦʙʲʝʤʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ; 

- ʫʚʝʣʠʯʠʣʘʩʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʡʩʷ ʤʠʨʦʚʦʡ 
ʨʳʥʦʢ ʩʳʨʴʷ; 

- ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘ 
ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

- ʫʚʝʣʠʯʠʣʘʩʴ ʩʣʦʞʥʦʩʪʴ ʠ ʚʝʣʠʯʠʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

- ʨʘʟʚʠʚʘʣʠʩʴ ʤʝʪʦʜʦʣʦʛʠʠ  ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʦʚʳʩʠʣʘʩʴ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʮʝʥʢʠ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩ ʫʯʸʪʦʤ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʸʨʜʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ 

ʦʪʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʢʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ  ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʬʠʢʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʠʭ 

ʪʝʢʫʱʠʭ ʘʥʘʣʦʛʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʯʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʘʪʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ 

ʢʨʠʪʝʨʠʝʚ, ʚ ʨʘʩʯʸʪʘʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʜʝʨʠʚʘʪʠʚʳ, ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʱʠʝ ʢʦʥʢʨʝʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʊʝʢʫʱʘʷ ʙʫʜʫʱʘʷ ʩʨʝʜʥʷʷ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʩ ʦʙʨʘʪʥʳʤ ʵʪʘʧʥʳʤ ʘʥʘʣʠʟʦʤ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʊʝʢʫʱʘʷ ʙʫʜʫʱʘʷ ʩʨʝʜʥʷʷ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ ʩ ʦʙʨʘʪʥʳʤ ʵʪʘʧʥʳʤ ʘʥʘʣʠʟʦʤ 

 

ʅʘ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʦ ʩʦʢʨʘʱʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʨʘʩʯʸʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʢʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:   

ʙʶʜʞʝʪʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ; ʦʧʪʠʤʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʥʳʭ ʨʘʙʦʪ; ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ; ʦʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨ. 

ɻʠʙʢʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʠʣʠ 

ʠʩʢʣʶʯʝʥʠʷ  ʨʷʜʘ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʣʷ  ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ  

ʫʩʣʦʚʠʷʤ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ  ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʠʩʢʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʠ ʪ.ʧ.  

ʉʜʝʣʘʚ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʢʘʞʜʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ ï 

ʧʨʦʮʝʩʩʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʳ  ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ  ʪʝʭʥʦʣʦʛʠʶ Big Data (ɹʦʣʴʰʠʭ ʜʘʥʥʳʭ). ʇʨʠ ʵʪʦʤ, ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ  

ʙʣʦʢʠ ʤʘʪʨʠʮ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ  ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

  

ʈʠʩ. 12. ʆʧʨʝʜʝʣʝʥʠʝ  ʊʉɹʇʕʀ  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ   ʆʙʨʘʪʥʦʛʦ 

ʵʪʘʧʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ï ʥʝʧʨʝʨʳʚʥʦʩʪʴ; ʩʠʩʪʝʤʥʦʩʪʴ; ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ; ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ; 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ; ʪʦʯʥʦʩʪʴ; ʦʙʲʝʢʪʠʚʥʦʩʪʴ; ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ; 

ʠʪʝʨʘʮʠʦʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ; ʧʨʦʚʝʨʷʝʤʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʘʷ ʛʠʙʢʦʩʪʴ. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʣʷ ʨʝʰʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ, ʯʪʦ ʧʨʠʥʝʩʸʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ 

ʦʪʜʝʣʴʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 ʊʝʭʥʦʣʦʛʠʠ  ɹɼ ʠʤʝʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ  

ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ  ʥʝ ʫʧʨʦʱʘʪʴ ʟʘʜʘʯʫ  ʦʮʝʥʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʸ ʜʦʩʪʫʧʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦ  ʛʣʫʙʦʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʦʡ  ʧʦʜʭʦʜ  ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʥʘʣʠʟʘ   ʛʦʨʥʳʭ ʨʘʙʦʪ ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʥʘ ʙʘʟʝ 

ʪʝʭʥʦʣʦʛʠʠ Big Data  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʢʫʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ 

ʦʮʝʥʢʠ ʣʶʙʳʭ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ  

ʦʙʣʘʩʪʠ  ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʞʝʪ  ʙʳʪʴ  ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʘ ʟʘʜʘʯʘ ʠʤʝʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ  ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ  ʚ  ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʶ ʵʪʘʧʥʦʡ ʧʝʨʝʦʮʝʥʢʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʫʩʣʦʚʠʡ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʦʩʚʦʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʕʪʘ ʮʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʸʤ 

ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʸʨʜʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɻʨʘʬʠʢ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 3-4 ʛʦʜʘ.  

 

      

 Big 

Data  

ȯɚɜəɚ-

ɏɑɚɗɚɏɔɣɑɝɖɌ

ɫ 

ɔəɠɚɜɘɌɢɔɫ ȬəɌɗɔɞɔɣɑɝɖɌ

ɫ ɚɍɜɌɍɚɞɖɌ 

ȶɚəɝɞɜɟɔ

ɜɚɎɌəɔɑ ɔ 

ɎɔɓɔɚɗɔɓɌ

ɢɔɫ ȴəɔɢɔɌɢɔɫ 

ɠɟəɖɢɔɚəɌɗ

ɨəɚɝɞɔ 
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ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ 

ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

 

ʎʝʣʝʚʳʝ ʩʝʛʤʝʥʪʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ:  

1. ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. 

2. ʇʨʦʝʢʪʥʳʝ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʘʥʘʣʠʟʠʨʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

3. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʮʝʥʢʫ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ,  ʥʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʙʫʜʝʪ 

ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ: 

- ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʝ  ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʸʪʘ;  

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

- ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; 

- ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ; 

- ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ; 

- ʟʘʤʝʱʝʥʠʝ ʠʤʧʦʨʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʘ ʩʯʸʪ ʩʪʨʫʢʪʫʨʥʦʡ ʛʠʙʢʦʩʪʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ 10 ï 20%. 
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ʈʘʟʚʠʪʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ  

ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʭʨʦʤʠʪʦʚ  

ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʰʘʭʪ ɼʦʥɻʆʂʘ 

 
ɹʝʢʙʝʨʛʝʥʦʚ ɼ.ʂ.

1
, ɼʞʘʥʛʫʣʦʚʘ ɻ.ʂ.

2
, ɹʝʢʪʫʨ ɹ.ʂ.

3
, ʉʝʡʜʘʭʤʝʪʦʚʘ ɾ.ʀ.

1
,  

ɼʫʡʩʝʥʙʘʝʚ ɾ.
1
 

( 
1
ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 

2
ʂʘʟʅʋ ʠʤ. ɸʣʴ-ʌʘʨʘʙʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, 

3
ʅʀʊʋ ʠʤ. ʂ. ʉʘʪʙʘʝʚʘ, 

ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 
ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʭʨʦʤʠʪʦʚ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʰʘʭʪʘʭ ɼʦʥɻʆʂʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ 

ʥʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʪʦʚʘʨʥʦʡ 

ʮʝʥʥʦʩʪʠ ʜʦʙʳʪʦʡ ʨʫʜʳ ʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʭ ʠ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʰʘʭʪ ɼʦʥɻʆʂʘ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʜʦʙʳʯʠ 

ʭʨʦʤʠʪʦʚ, ʛʝʦʪʝʭʥʦʣʦʛʠʷ, ʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʰʘʭʪ. 
 

ʅʘ ʰʘʭʪʝ çɼʝʩʷʪʴ ʣʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘè (çɼʅʂè) ɼʦʥɻʆʂʘ, ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʥʠʢʰʝʛʦ ʚʳʩʦʢʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ, ʢʨʝʧʣʝʥʠʝ ʠ ʧʝʨʝʢʨʝʧʢʫ ʚʳʧʫʩʢʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʨʠ ʵʪʦʤ 

ʚʦʟʥʠʢʘʝʪ ʧʦʚʳʰʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʉʫʱʝʩʪʚʫʶʱʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ ʠʩʯʝʨʧʘʣʘ ʩʚʦʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʪʘʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʚʳʤ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ (ʨʠʩʫʥʦʢ 1).  

 

 
 

1 ï ʰʪʨʝʢ ʩʢʨʝʧʝʨʦʚʘʥʠʷ; 2 ï ʧʦʛʨʫʟʦʯʥʳʡ ʦʨʪ; 3 ï ʦʪʢʘʪʦʯʥʳʡ ʰʪʨʝʢ; 4 ï ʨʫʜʥʦʝ ʪʝʣʦ; 5 ï 

ʥʠʰʘ; 6 ï ʜʫʯʢʘ; 7 ï ʚʦʨʦʥʢʘ; 8 ï ʩʘʤʦʦʙʨʫʰʝʥʥʘʷ ʨʫʜʥʘʷ ʤʘʩʩʘ; 9 ï ʢʦʥʪʫʨʳ ʧʦʜʩʝʯʝʥʥʦʛʦ 

ʦʙʲʝʤʘ ʢ ʩʘʤʦʦʙʨʫʰʝʥʠʶ; 10 ï ʚʝʝʨʘ ʩʢʚʘʞʠʥ ʜʣʷ ʚʟʨʳʚʘʥʠʷ ʧʦʜʩʝʯʝʥʥʦʛʦ ʦʙʲʝʤʘ; 11 ï 

ʧʦʜʩʝʯʥʦʡ ʰʪʨʝʢ; 12 ï ʥʘʜʰʪʨʝʢʦʚʳʡ ʮʝʣʠʢ 
 

ʈʠʩʫʥʦʢ 1 ï ʉʧʦʩʦʙ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʦʡ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ 

 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʜʦʙʳʯʠ ʨʫʜ ʥʘ ʰʘʭʪʘʭ ɼʦʥɻʆʂʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʘ ʩ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ʜʥʠʱʝ ʙʣʦʢʘ, ʩʥʠʞʝʥʠʝʤ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʩ ʥʘʯʘʣʦʤ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ, 
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ʚʳʙʦʨʦʤ  ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʥʠʱʘ ʙʣʦʢʘ, ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ 

ʩʤʝʞʥʳʭ ʜʦʙʳʯʥʳʭ ʝʜʠʥʠʮ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʣʘʥʦʛʨʘʤʤʳ ʚʳʧʫʩʢʘ ʨʫʜʳ. 

ɼʘʣʴʥʝʡʰʘʷ ʜʦʙʳʯʘ ʭʨʦʤʠʪʦʚ ʥʘ ɼʦʥɻʆʂʝ ʙʫʜʝʪ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʚ 

ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʩʪʨʫʢʪʫʨʥʦʥʘʨʫʰʝʥʥʳʭ ʤʘʩʩʠʚʘʭ, ʘ ʪʘʢʞʝ ʚ ʪʝʭʥʦʛʝʥʥʦ-ʦʧʘʩʥʳʭ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʚʳʚʦʜʘʤ ʠʥʩʪʠʪʫʪʘ ñɺʀʆɻɽʄò, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʰʘʭʪʥʦʛʦ ʧʦʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ çʄʠʣʣʠʦʥʥʦʝè ʠ çɸʣʤʘʟ-ɾʝʤʯʫʞʠʥʘè ʩʣʦʞʝʥʳ 

ʧʦʨʦʜʘʤʠ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʨʦʜʳ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʟʘʥʠʤʘʶʪ ʦʩʪʨʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʮʝʥʪʨʘʣʴʥʳʤ ʯʘʩʪʷʤ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ, 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ [1-4]. 

ʇʦ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠʟʳʩʢʘʥʠʷ 

ʧʫʪʝʡ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʩʪʦʨʦʥ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʚʳʰʝʥʠʶ 

ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʭʨʦʤʠʪʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ð ʀɻɼ ʠʤ. ɼɸ. ʂʫʥʘʝʚʘ, ʀɻɼ ʋʨʦ ʈɸʅ, ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢʠʤ ʀʥʩʪʠʪʫʪʦʤ çʂɸɿɻʀʇʈʆʎɺɽʊʄɽʊè, ʀʥʩʪʠʪʫʪʘʤʠ ɺʀʆɻɽʄ ʠ 

ɺʉɽɻʀʅɻɽʆ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ 

ʢʦʤʙʠʥʘʪʘ ɼʦʥɻʆʂ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʝʩʣʠ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʝʨʠʦʜʝ  ʦʪʚʝʯʘʣʠ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɼʘʣʴʥʝʡʰʘʷ ʜʦʙʳʯʘ 

ʭʨʦʤʘ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ ʰʘʭʪʘʭ ɼʦʥɻʆʂʘ ʩʚʷʟʘʥʳ ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʩʝ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʟʘʣʝʞʝʡ [5-8]  . ʇʝʨʝʭʦʜ ʥʘ ʙʦʣʴʰʠʝ 

ʛʣʫʙʠʥʳ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʫʞʝʩʪʦʯʝʥʠʝ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʥʦʚʳʝ 

ʪʨʫʜʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʝʱʝ ʙʦʣʝʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʨʘʙʦʪ ʠ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʠ ʧʦʣʥʦʪʳ ʠʟʚʣʝʯʝʥʠʷ, ʠ ʚ ʠʪʦʛʝ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ. ʊʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʥʘʩʫʱʥʳʝ ʧʨʦʙʣʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʭʨʦʤʠʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʝʤʧʠʨʩʘʡʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʅʦʚʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʠʥʩʪʠʪʫʪʘ ʂɸɿɻʀʇʈʆʎɺɽʊʄɽʊʘ ʩʪʘʣʦ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʩ ʪʚʝʨʜʝʶʱʝʡ ʟʘʢʣʘʜʢʦʡ ʧʨʠ ʧʝʨʝʭʦʜʝ  ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʛʦʨʠʟʦʥʪʳ ʰʘʭʪʳ çɼʅʂè. ʇʨʦʝʢʪʦʤ ʙʳʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ [9,10] 

ʩʭʝʤʘ ʚʩʢʨʳʪʠʷ, ʧʦʨʷʜʦʢ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

çʄʠʣʣʠʦʥʥʦʝè ʠ çɸʣʤʘʟ-ɾʝʤʯʫʞʠʥʘè.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʥʩʪʠʪʫʪʦʤ çɺʅʀʀʎɺʚʝʪʤʝʪè ʧʨʦʚʦʜʷʪʩʷ ʦʧʳʪʥʦ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʰʘʭʪʝ ɼʅʂ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʇʝʨʚʦʤʘʡʩʢʦʝè. ɼʘʥʥʳʡ 

ʩʧʦʩʦʙ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʠ 

ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʤʘʩʩʠʚʘʤʠ ʰʘʭʪʥʦʛʦ ʧʦʣʷ ʥʘ ʛʣʫʙʠʥʝ ʛʦʨʠʟʦʥʪʦʚ ʩʚʳʰʝ 500-600ʤ  

ʩʠʩʪʝʤʦʡ ʥʠʩʭʦʜʷʱʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʝʚʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʦʢʝ 2.   

 
 

1 ï ʪʨʘʥʩʧʦʨʪʥʳʡ ʰʪʨʝʢ; 2 ï ʥʘʢʣʦʥʥʳʡ ʩʲʝʟʜ ʜʣʷ ʚʲʝʟʜʘ ʥʘ ʢʘʞʜʳʡ ʩʣʦʡ; 3 ï ʨʘʟʨʝʟʥʦʡ ʩʣʦʝʚʦʡ 

ʰʪʨʝʢ; 4 ï ʟʘʭʦʜʢʠ; 5 ï ʨʫʜʦʩʧʫʩʢ; 6 - ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʝʨʝʢʨʳʪʠʝ; 7 -  ʨʫʜʥʳʝ ʮʝʣʠʢʠ; 8 - ʟʘʭʦʜʢʠ 

ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ; 9 ï ʟʘʣʦʞʝʥʥʳʝ  ʟʘʭʦʜʢʠ; 10 ï ʚʝʥʪʠʣʷʮʠʦʥʥʦ-ʭʦʜʦʚʘʷ ʚʦʩʩʪʘʶʱʘʷ (ɺʍɺ) 

 

ʈʠʩʫʥʦʢ 2 ï ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʥʠʩʭʦʜʷʱʘʷ ʩʣʦʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʧʝʨʝʢʨʳʪʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ 
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ʀʩʭʦʜʷ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʰʘʭʪʘʭ 

ɼʦʥɻʆʂʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʭʨʦʤʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʵʪʘʞʘ -

240ʤ/-640 ʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ çɸʣʤʘʟ-ɾʝʤʯʫʞʠʥʘè ʠ çʄʠʣʣʠʦʥʥʦʝè ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʝʦʪʝʭʥʦʣʦʛʠʷ (ʨʠʩʫʥʦʢ 3 ʠ 4).  

 
1 ï ʪʨʘʧʝʮʝʝʚʠʜʥʘʷ ʬʦʨʤʘ ʙʣʦʢʘ; 2 ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʪʝʥʦʢ ʙʦʢʦʚʳʭ ʛʨʘʥʠʮ ʙʣʦʢʘ; 

3 ï ʩʦʩʝʜʥʠʝ ʙʣʦʢʠ; 4 ï ʪʝʭʥʦʣʦʛʠʷ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ; 5 ï ʩʣʦʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ; 6 ï 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʠʩʭʦʜʷʱʝʛʦ ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ; 7 ï ʛʦʨʠʟʦʥʪ ʚʳʧʫʩʢʘ ʨʫʜʳ 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʨʘʧʝʮʝʝʚʠʜʥʘʷ ʩʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʠ 

ʩ ʨʘʮʠʦʥʘʣʴʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʦʪʨʘʙʦʪʢʦʡ ʟʘʧʘʩʦʚ ʨʫʜʳ ʚ ʛʣʫʙʦʢʠʭ ʠ ʩʣʦʞʥʦ-

ʦʙʦʩʦʙʣʝʥʥʳʭ ʭʨʦʤʠʪʦʚʳʭ ʟʘʣʝʞʘʭ 

 

 
1.1 ï ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʬʦʨʤʘ ʙʣʦʢʘ; 3 ï ʩʦʩʝʜʥʠʝ ʙʣʦʢʠ; 4 ï ʪʝʭʥʦʣʦʛʠʷ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ; 

5 ï ʩʣʦʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ; 6 ï ʥʘʧʨʘʚʣʝʥʠʷ ʥʠʩʭʦʜʷʱʝʛʦ ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ; 7 ï 

ʛʦʨʠʟʦʥʪ ʚʳʧʫʩʢʘ ʨʫʜʳ 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʠʧʦʚʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʭʝʤʘ ʠ ʧʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʚ 

ʛʣʫʙʦʢʠʭ ʭʨʦʤʠʪʦʚʳʭ ʟʘʣʝʞʘʭ ʧʦʜʟʝʤʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʝʡ 

 

ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʜʝʣʝʥʠʝ 

ʦʪʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʣʝʞʝʡ ʥʘ ʫʯʘʩʪʢʠ ʩ ʚʝʜʝʥʠʝʤ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʰʘʭʤʘʪʥʦʤ 

ʧʦʨʷʜʢʝ ʚ ʧʨʝʜʝʣʘʭ ʵʪʘʞʘ  ʩʠʩʪʝʤʦʡ ʥʠʩʭʦʜʷʱʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʝʚʦʡ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ (ʨʠʩʫʥʦʢ 2) ʠ 

ʪʝʭʥʦʣʦʛʠʝʡ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ (ʨʠʩʫʥʦʢ 1), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʮʠʦʥʘʣʴʥʦʝ 
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ʦʩʚʦʝʥʠʝ ʟʘʧʘʩʦʚ ʠʟ ʥʝʜʨ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʠʭ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ  ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 80 ʤ 

ʠ ʩʠʣʴʥʦ-ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʨʫʜʥʳʤʠ ʟʘʧʘʩʘʤʠ ʠ ʚʤʝʱʘʶʱʠʤʠ 

ʧʦʨʦʜʥʳʤʠ ʤʘʩʩʠʚʘʤʠ.  

ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʦʜʟʝʤʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʠ ʩ ʚʳʩʦʢʦʡ 

ʧʦʣʥʦʪʦʡ ʚʳʝʤʢʠ ʨʫʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʦʪʨʘʙʦʪʢʦʡ ʚ ʛʣʫʙʦʢʠʭ ʠ ʩʣʦʞʥʦ-

ʦʙʦʩʦʙʣʝʥʥʳʭ ʨʫʜʥʳʭ ʟʘʣʝʞʘʭ ʦʯʠʩʪʥʳʝ ʢʘʤʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ 

ʨʫʜʥʦʛʦ ʪʝʣʘ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʵʪʘʞʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪ 

ʮʝʥʪʨʘ ʢ ʬʣʘʥʛʘʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʥʠʩʭʦʜʷʱʝʤ ʧʦʨʷʜʢʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʙʣʦʢ (1, ʨʠʩʫʥʦʢ 3) ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ, ʠʤʝʶʱʫʶ ʬʦʨʤʫ 

ʪʨʘʧʝʮʠʠ (ʨʠʩʫʥʦʢ 3) ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʪʠʧʦʚʦʛʦ ʚʘʨʠʘʥʪʘ (ʨʠʩʫʥʦʢ 4), ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 

ʩʪʝʥʦʢ ʙʦʢʦʚʳʭ ʛʨʘʥʠʮ ʙʣʦʢʘ 70-80
0
 ʦʪ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʪʨʘʙʦʪʢʠ ʧʦʜ ʫʛʣʦʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʟʘʧʘʩʦʚ ʧʝʨʚʠʯʥʦʛʦ ʙʣʦʢʘ (1, ʨʠʩʫʥʦʢ 3) ʠ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʩʘʤʦʦʙʨʫʰʘʝʤʦʩʪʠ 

ʤʘʩʩʠʚʘ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʭ ʨʫʜ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʘʧʘʩʦʚ ʩʦʩʝʜʥʠʭ ʙʣʦʢʦʚ (3 ʨʠʩʫʥʦʢ 3) 

ʪʝʭʥʦʣʦʛʠʝʡ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ (4, ʨʠʩʫʥʦʢ 3) ʚ ʵʪʘʞʝ ʩʨʘʟʫ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʙʣʦʢʘʭ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦʙʳʯʠ ʨʫʜʳ ʦʪʨʘʙʦʪʢʘ ʟʘʧʘʩʦʚ ʧʝʨʚʠʯʥʳʭ 

ʙʣʦʢʦʚ (ʨʠʩʫʥʦʢ 3 ʠ 4) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʥʝʩʢʦʣʴʢʠʤʠ ʩʣʦʷʤʠ ʟʘʢʣʘʜʢʠ, 

ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʦʪ ʮʝʥʪʨʘ ʜʦ ʬʣʘʥʛʦʚ  

ʥʝʩʢʦʣʴʢʠʤʠ ʙʣʦʢʘʤʠ ʧʦ ʵʪʘʞʫ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʟʘʧʘʩʦʚ ʩʦʩʝʜʥʠʭ ʙʣʦʢʦʚ ʢ 

ʚʪʦʨʠʯʥʦʡ ʠʭ ʦʪʨʘʙʦʪʢʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʥʠʱʘ ʙʣʦʢʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʠʩʭʦʜʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʙʦʪʦʢ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʚʳʧʫʩʢʘ ʩʘʤʦʦʙʨʫʰʝʥʥʦʛʦ 

ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ ʪʝʭʥʦʣʦʛʠʝʡ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ (3, 

ʨʠʩʫʥʦʢ 3) ʥʘ ʜʘʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʚʳʧʫʩʢʘ.  

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʧʝʨʚʠʯʥʳʭ ʙʣʦʢʘʭ, ʚ ʦʩʪʘʚʣʝʥʥʳʭ 

ʤʝʞʜʫ ʥʠʤʠ ʫʯʘʩʪʢʘʭ, ʠʟ ʜʥʠʱʘ (7, ʨʠʩʫʥʦʢ 3) ʩʦʩʝʜʥʝʛʦ ʚʪʦʨʠʯʥʦʛʦ ʙʣʦʢʘ (3, ʨʠʩʫʥʦʢ 

3) ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʧʫʩʢ ʩʘʤʦʦʙʨʫʰʝʥʥʦʛʦ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ ʪʝʭʥʦʣʦʛʠʝʡ ʩ 

ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ (ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3). 

ʇʨʠʥʷʪʳʡ ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʵʪʘʞʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʛʝʦʪʝʭʥʦʣʦʛʠʝʡ (ʨʠʩʫʥʦʢ 3), ʩʚʷʟʘʥʥʳʡ ʩ ʟʘʢʣʘʜʦʯʥʦʡ ʨʘʙʦʪʦʡ (ʨʠʩʫʥʦʢ 1) ʠ  

ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ (ʨʠʩʫʥʦʢ 2) ʦʙʝʩʧʝʯʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʥʘʢʣʦʥʥʦʛʦ ʦʙʥʘʞʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘ ʩʯʝʪ ʥʘʢʣʦʥʘ ʩʪʝʥʦʢ (ʨʠʩʫʥʦʢ 3) 

ʧʝʨʚʠʯʥʦʛʦ ʙʣʦʢʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʪʚʝʨʜʝʶʱʝʡ ʩʤʝʩʠ ʜʦ 40% ʦʪ ʦʙʲʝʤʘ ʟʘʢʣʘʜʢʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʵʪʘʞʝ ʚ ʩʦʩʝʜʥʝʤ ʙʣʦʢʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʥʘʨʝʟʥʳʝ ʨʘʙʦʪʳ ʦʩʪʘʶʪʩʷ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʢ ʫʚʝʣʠʯʝʥʥʦʤʫ ʦʙʲʝʤʫ ʩʘʤʦʦʙʨʫʰʝʥʠʷ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʪʝʭʥʦʣʦʛʠʝʡ ʩ ʩʘʤʦʦʙʨʫʰʝʥʠʝʤ ʨʫʜʳ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠ ʧʦʨʷʜʦʢ 

ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʝʦʪʝʭʥʦʣʦʛʠʝʡ (ʨʠʩʫʥʦʢ 3), ʛʜʝ ʧʨʠ 

ʛʦʜʦʚʦʡ ʜʦʙʳʯʝ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ 1,0 ʤʣʥ. ʪʦʥʥ ʭʨʦʤʠʪʦʚʦʡ ʨʫʜʳ, ʵʢʦʥʦʤʠʷ 

ʩʦʩʪʘʚʠʪ 183 ʤʣʥ. ʪʝʥʛʝ. 

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʘʚʘʨʠʡʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʠʩʢʣʶʯʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʨʘʙʦʪʳ ʧʦ ʢʨʝʧʣʝʥʠʶ. ʈʘʟʚʠʪʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʢʘʢ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʙʳʯʠ ʭʨʦʤʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʝʜʝʥʠʝ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʰʘʭʪ ɼʦʥɻʆʂʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 
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çʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 

ɾʝʟʢʘʟʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʠʢʘʭ ʦʩʪʘʚʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʙʦʛʘʪʦʡ ʨʫʜʳ. ɸʚʪʦʨʘʤʠ 

ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʠʟ ʮʝʣʠʢʦʚ ʤʝʪʦʜʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʢʨʝʧʣʝʥʠʝʤ ʮʝʣʠʢʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʤʝʪʦʜ ʜʣʷ 

ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʮʝʤʝʥʪʘʮʠʠ ʪʨʝʱʠʥ ʮʝʣʠʢʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʮʝʣʠʢʠ, ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʮʝʤʝʥʪʘʮʠʷ, ʧʦʨʦʜʘ, ʤʝʜʴ. 
 

ʈʘʟʚʠʪʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʨʫʜʘʭ, ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʜʦʙʳʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʨʫʜ ʩʣʦʞʥʦʛʦ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʤʝʪʘʣʣʦʚ ʦʩʪʘʚʣʝʥʳ ʚ ʦʭʨʘʥʥʳʭ ʠ ʦʧʦʨʥʳʭ ʮʝʣʠʢʘʭ. ʊʘʢ, ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʝʜʠ (ʚ ʯʘʩʪʥʦʩʪʠ ɾʝʟʢʘʟʛʘʥʩʢʠʭ) ʢʘʤʝʨʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʮʝʣʠʢʘʭ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʦʩʪʘʚʣʝʥʦ ʧʦʨʷʜʢʘ 30% ʤʝʜʠ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [1]. ʕʪʠ ʮʝʣʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʩʧʦʩʦʙʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʤʝʨʥʦ-ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ɾʝʟʢʘʟʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʠʢʘʭ ʦʩʪʘʚʣʝʥʘ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʘʷ ʨʫʜʘ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʮʝʣʠʢʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʨʘʙʦʪʘʶʪ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʘʟʙʠʪʳ ʩʝʪʴʶ ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʦʢʠʩʣʝʥʠʶ (ʢʠʩʣʦʨʦʜ ʚʦʟʜʫʭʘ, ʰʘʭʪʥʳʝ ʚʦʜʳ), ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʟʜʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʤʝʜʠ ʠʟ ʮʝʣʠʢʦʚ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʥʘ ʮʝʣʠʢʠ ɾʝʟʢʘʟʛʘʥʘ.  

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʠʟ ʮʝʣʠʢʦʚ ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʠʪʴ, ʥʠʞʝ ʜʘʝʪʩʷ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʮʝʤʝʥʪʘʮʠʠ ʪʨʝʱʠʥ ʮʝʣʠʢʘ ʩ ʫʯʝʪʦʤ 

ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ [2]. 

ʅʘʛʥʝʪʘʥʠʝ ʮʝʤʝʥʪʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ ʪʨʝʱʠʥʳ ʮʝʣʠʢʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ 

ʩʢʚʘʞʠʥʘʤ, ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʜʣʷ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʧʦʜ ʚʳʩʦʢʠʤ ʠʟʙʳʪʦʯʥʳʤ 

ʜʘʚʣʝʥʠʝʤ. ɼʘʚʣʝʥʠʝ ʠʥʲʝʢʮʠʠ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʩʢʨʳʪʠʝ ʪʨʝʱʠʥ, ʪʝʤ ʩʘʤʳʤ 

ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʮʝʤʝʥʪʘʮʠʠ. ɺʣʠʷʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʦʨʦʜ ʮʝʣʠʢʘ ʥʘ ʧʨʦʮʝʩʩ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʛʣʠʥʦʮʝʤʝʥʪʥʳʭ ʩʫʩʧʝʥʟʠʡ, 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʨʘʜʠʫʩʘ ʪʘʤʧʦʥʘʞʘ, ʧʦʜʣʝʞʠʪ 

ʠʩʩʣʝʜʦʚʘʥʠʶ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʛʨʫʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʘʜʢʘ ʮʝʤʝʥʪʘ, ʟʘʧʦʣʥʠʚʰʝʛʦ ʪʨʝʱʠʥʫ ʚ 

ʮʝʤʝʥʪʠʨʫʝʤʦʤ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʯʝʪʘ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥʦʢ ʪʨʝʱʠʥʳ  

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʥʲʝʢʮʠʠ 

 

ʉʦ ʩʪʦʨʦʥʳ ʩʢʚʘʞʠʥʳ ʥʘ ʦʩʘʜʦʢ ʜʝʡʩʪʚʫʝʪ ʜʘʚʣʝʥʠʝ P, ʩʦʟʜʘʚʘʝʤʦʝ 

ʮʝʤʝʥʪʘʮʠʦʥʥʳʤ ʥʘʩʦʩʦʤ. ɸʜʛʝʟʠʷ ʮʝʤʝʥʪʥʳʭ ʯʘʩʪʠʮ ʩʦ ʩʪʦʨʦʥʳ ʪʨʝʱʠʥʳ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ N, ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪ ʦʩʘʜʦʢ ʚ ʨʘʚʥʦʚʝʩʠʠ 

[3]. ʉʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʩʘʜʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʚʝʨʭʥʶʶ ʠ 

ʥʠʞʥʶʶ ʩʪʝʥʢʠ ʪʨʝʱʠʥʳ ʜʝʡʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ 

ʤʘʢʩʠʤʘʣʴʥʘ ʫ ʩʢʚʘʞʠʥʳ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʥʫʣʷ ʥʘ ʛʨʘʥʠʮʝ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥʳ 

ʦʩʘʜʢʦʤ: 

 

g(r)= p-nr,                                                                     (1) 

 

ʛʜʝ g(r) ï ʥʘʛʨʫʟʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʨʘʜʠʫʩʫ r; n ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ.  

ʈʘʜʠʫʩʦʤ ʩʢʚʘʞʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʜʠʫʩʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʝʤʝʥʪʘ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ. ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ (ʜʝʬʦʨʤʘʮʠʠ) ʛʨʘʥʠʮʳ ʫʧʨʫʛʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ ʨʝʰʝʥʘ ɹʫʩʩʠʥʝʩʢʦʤ: 
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ʛʜʝ U(r) ï ʚʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʠ; Vï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; ɽ- ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʧʨʫʛʦʩʪʠ ʩʨʝʜʳ; r, ï ʧʦʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ; ɋ ï ʦʙʣʘʩʪʴ ʥʘʛʨʫʞʝʥʠʷ. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʠʟʚʣʝʯʝʥʠʠ ʤʝʜʠ ʠʟ ʮʝʣʠʢʦʚ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʮʝʣʠʢʦʚ, ʧʦʪʦʣʦʯʠʥ ʢʘʤʝʨ ʠ ʚʩʝʡ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʦʨʥʳʤ ʧʦʨʦʜʘʤ, ʩʣʘʛʘʶʱʠʤ ʦʧʦʨʥʳʝ ʮʝʣʠʢʠ ʠ ʢʨʦʚʣʶ 

ʢʘʤʝʨ [3].  
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ʅʝ ʘʥʘʣʠʟʠʨʫʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʨʘʟʤʝʨʦʚ ʢʘʤʝʨ 

ʠ ʮʝʣʠʢʦʚ (ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ), ʨʘʩʩʤʦʪʨʠʤ 

ʨʝʰʝʥʠʝ ʦʙʲʝʤʥʦʡ ʟʘʜʘʯʠ ʥʘʧʨʷʞʝʥʥʦ- ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʢʨʦʚʣʷ-

ʮʝʣʠʢʠè [1].  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪʦ ʧʦʣʦʞʝʥʠʝ ʦ ʩʦʚʤʝʩʪʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʢʘʢ ʝʜʠʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʣʦʞʝʥʘ ʚ ʚʠʜʝ ʞʝʩʪʢʦʡ ʧʣʠʪʳ, ʩʚʦʙʦʜʥʦ 

ʦʧʠʨʘʶʱʝʡʩʷ ʧʦ ʢʦʥʪʫʨʫ, ʣʝʞʘʱʝʡ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʧʦʜʚʝʨʞʝʥʥʦʡ ʜʝʡʩʪʚʠʶ 

ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʙʦʢʦʚʳʤ (ʪʝʢʪʦʥʠʯʝʩʢʠʤ) ʫʩʠʣʠʷʤ ʚ ʩʨʝʜʠʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺʳʙʨʘʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ- ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʝʝ ʵʣʝʤʝʥʪʦʚ 

ʧʦʣʦʞʝʥʠʝ ʪʝʦʨʠʠ ʧʣʘʩʪʠʥ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʧʨʫʛʦʡ ʦʙʣʘʩʪʠ. ʊʦʛʜʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʘʢʪʠʚʥʳʭ 

ʫʩʣʦʚʠʡ ʈ ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʮʝʣʠʢʦʚ) ʠ ʧʨʦʛʠʙʘ ʭ ʩʧʨʘʚʝʜʣʠʚʘ ʛʠʧʦʪʝʟʘ ɺʠʥʢʣʝʨʘ 

[3]:  

 

),(),([ yxkyxP w=                                                               (3) 

 

ʛʜʝ ʢ ï ʢʦʵʬʬʠʮʠʝʥʪ (ʤʦʜʫʣʴ ) ʦʩʥʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʧʦʨʥʳʝ ʮʝʣʠʢʠ ʠ ʧʦʪʦʣʦʯʠʥʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʥʘʛʨʫʟʢʘʤ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʠʜʘʤʠ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʞʘʪʠʷ ʦʧʦʨʥʳʭ ʮʝʣʠʢʦʚ ʠ ʨʘʩʪʷʞʝʥʠʝ ʧʦʪʦʣʦʯʠʥʳ). 

ʇʦʪʦʣʦʯʠʥʘ ʢʘʤʝʨ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʲʝʤʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʧʦʨʥʳʝ ʮʝʣʠʢʠ ï ʚ 

ʦʜʥʦʦʩʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: 
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ʛʜʝ  ɽ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ; ɛ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; hʮ ï ʚʳʩʦʪʘ ʮʝʣʠʢʦʚ; ɚ1 
ʠ ɚ2 ï ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʨʦʣʝʪʘ ʢʘʤʝʨʳ ʠ ʦʧʦʨʥʳʭ ʮʝʣʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʙʲʝʤʥʦʤ ʠ ʦʜʥʦʦʩʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʢ ʧʣʦʱʘʜʠ ʚʩʝʛʦ 

ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ.  

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʣʠʢʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʢʨʦʚʣʶ 

ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʮʝʣʠʢʘʭ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʘʤ ʤʝʭʘʥʠʢʠ ʛʨʫʥʪʦʚ. ʀʟʤʝʥʝʥʠʝ ʙʦʢʦʚʦʛʦ ʦʪʧʦʨʘ:  
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ʛʜʝ  ʭ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʠ ʚʥʫʪʨʠ 

ʮʝʣʠʢʘ, hʮ ïʜ ʚʳʩʦʪʘ ʮʝʣʠʢʘ.  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʙʦʢʦʚʦʛʦ ʦʪʧʦʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʩʠʣ ʩʮʝʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʣ ʪʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʭ ʧʦ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʢʦʥʪʘʢʪʥʳʤ ʧʣʦʩʢʦʩʪʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʘD ʮʝʣʠʢʘ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ zʭʠdd  ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ [3]: 
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ʀʩʢʣʶʯʘʷ dŭx ʠʟ (5) ʠ (6) ʧʦʣʫʯʘʝʤ:  
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ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʘʩʪ: 
 

 

 

 

 
 

ʧʨʠʯʝʤ ʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ 0=xd  ʧʨʠ ʭ=0 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ŭʭ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ , ʦʧʨʝʜʝʣʷʝʤʦʝ ʬʦʨʤʫʣʦʡ: 
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ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ŭʭ ʚʦʟʨʘʩʪʘʝʪ ʚ ʮʝʣʠʢʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ, 

ʪ.ʝ. ʙʝʟʛʨʘʥʠʯʥʦ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʣʠʢʘʭ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʨʘʜʠʫʩʘ r ʠ ʚʳʩʦʪʳ hʮ, ʧʨʠ 

hʮ < rtgŬ, ʛʜʝ Ŭ ï ʫʛʦʣ ʨʘʟʨʫʰʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ:  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʪʦʣʱʠʥʳ ʢʨʦʚʣʠ ʢʘʤʝʨʳ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ 

ʮʝʣʠʢʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 
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ʛʜʝ ɔ ï ʦʙʲʝʤʥʳʡ ʚʝʩ ʛʦʨʥʦʡ ʧʦʨʦʜʳ; (ɤ2-ɤ1) ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʛʠʙʘ; l1  ʠ l2 ï 

ʧʦʣʫʧʨʦʣʝʪʳ ʢʨʦʚʣʠ ʜʦ ʠ ʧʦʩʣʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ 

ʤʝʜʠ ʠʟ ʦʭʨʘʥʥʳʭ ʮʝʣʠʢʦʚ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʢʘʧʠʪʘʣʴʥʳʡ ʟʘʪʨʘʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʦʡ 

ʤʝʜʠ. 
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ʇʝʨʩʧʝʢʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ ʜʨʦʙʣʝʥʠʷ 

ʥʝʛʘʙʘʨʠʪʦʚ ʥʘ ʚʳʧʫʩʢʝ ʠʟ ʦʯʠʩʪʥʳʭ ʙʣʦʢʦʚ ʠ ʙʫʥʢʝʨʦʚ 
 

ɻʫʤʝʥʥʠʢʦʚ ɽ.ʉ., ɹʫʢʪʫʢʦʚ ʅ.ʉ., ʄʘʰʘʪʘʝʚʘ ɻ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʀɻɼ ʠʤ. ɼ.ɸ.ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʨʝʧʢʠʭ ʠ 

ʘʙʨʘʟʠʚʥʳʭ ʧʦʨʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʫʨʦʚʟʨʳʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʨʫʰʝʥʠʷ ʩʪʘʣʴʥʳʤʠ ʩʥʘʨʷʜʘʤʠ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʜʨʦʙʣʝʥʠʷ ʙʝʟʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

ʛʠʜʨʦʧʫʰʢʠ (ʙʫʪʦʙʦʡ), ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʀɻɼ ʠʤ. ɼ.ɸ.ʂʫʥʘʝʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʠʤʧʫʣʴʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʟʨʫʰʝʥʠʝ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

 

ɹʫʨʦʚʟʨʳʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪʘʭ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴʰʦʡ ʚʳʭʦʜ 

ʢʨʫʧʥʦʢʫʩʢʦʚʦʡ ʬʨʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʥʘ ʚʳʧʫʩʢʝ ʠʟ ʦʯʠʩʪʥʳʭ ʙʣʦʢʦʚ ʩʦʟʜʘʸʪ ʙʦʣʴʰʠʝ 

ʧʨʦʙʣʝʤʳ ʟʘʢʫʧʦʨʢʦʡ ʚʳʧʫʩʢʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʝʛʘʙʘʨʠʪʥʳʤʠ ʢʫʩʢʘʤʠ ʠ ʜʘʣʝʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʦʙʢʠ ʥʘʢʣʘʜʥʳʤʠ ʚʟʨʳʚʘʤʠ, ʘ ʟʘʪʝʤ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ ʨʘʟʜʝʣʳʚʘʪʴ ʠʭ, ʧʨʠʯʸʤ ʟʘʯʘʩʪʫʶ ʥʘ ʧʫʪʠ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʆʩʦʙʝʥʥʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʜʨʳʚʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʨʦʙʦʢ ʧʦ 

ʩʪʘʪʠʩʪʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʪʷʞʸʣʦʛʦ ʠ ʩʤʝʨʪʝʣʴʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ.  

ɺʪʦʨʠʯʥʳʝ ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ ʥʘ ʚʳʧʫʩʢʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʳʜʘʯʝ ʨʫʜʳ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ.  

ʅʘ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪʘʭ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʯʠʩʪʢʘ 

ʵʢʩʢʘʚʘʪʦʨʥʳʭ ʧʣʦʱʘʜʦʢ ʦʪ ʥʝʛʘʙʘʨʠʪʦʚ, ʤʝʰʘʶʱʠʭ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʘʤʠʭ ʵʢʩʢʘʚʘʪʦʨʦʚ. 

ʋʩʪʨʘʥʝʥʠʝ ʪʷʞʸʣʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʚʳʧʫʩʢʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʟ ʦʯʠʩʪʥʳʭ ʙʣʦʢʦʚ 

ʠʣʠ ʸʤʢʦʩʪʥʳʭ ʙʫʥʢʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʦʜʟʝʤʥʳʭ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪʘʭ ʤʳ ʚʠʜʠʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʥʝʛʘʙʘʨʠʪʦʚ ʚʳʙʨʦʩʘʤʠ ʚʦʜʷʥʳʭ ʩʥʘʨʷʜʦʚ (ʢʦʨʦʪʢʠʭ ʩʪʨʫʡ) 

ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʦʙʣʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʙʝʟʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʨʝʰʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʛʠʜʨʦʧʫʰʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʀɻɼ ʠʤ. ɼ.ɸ.ʂʫʥʘʝʚʘ (ʈʠʩʫʥʦʢ 1), ʫ ʢʦʪʦʨʦʛʦ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʜʷʥʦʡ ʩʥʘʨʷʜ, ʚʳʙʨʘʩʳʚʘʝʤʳʡ ʠʟ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɺ ʨʫʜʦʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʥʘʧʨʠʤʝʨ, ʩʢʨʝʧʝʨʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʝʨʝʛʨʫʟʢʘ ʚʟʦʨʚʘʥʥʦʡ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʟ ʦʯʠʩʪʥʳʭ ʙʣʦʢʦʚ ʥʘ ʦʪʢʘʪʦʯʥʳʝ ʚʳʨʘʙʦʪʢʠ, 

ʙʫʪʦʙʦʡ - ʛʠʜʨʦʧʫʰʢʘ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʢ ʢʨʦʚʣʝ ʠʣʠ ʩʪʝʥʢʝ ʚʳʨʘʙʦʪʢʠ ʥʘ ʤʦʥʦʨʝʣʴʩʝ 

ʚʥʝ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

 ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʙʫʪʦʙʦʡ ʥʘʚʝʰʠʚʘʝʪʩʷ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʠʟ ʙʫʥʢʝʨʘ. ʇʨʠ 

ʵʪʦʤ ʫʧʨʘʚʣʷʶʱʠʡ ʤʘʥʠʧʫʣʷʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʩʦʧʣʘ 

ʛʠʜʨʦʧʫʰʢʠ ʚʥʫʪʨʴ ʚʳʧʫʩʢʥʦʡ ʚʳʨʘʙʦʪʢʠ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʧʨʦʙʢʠ ʠʟ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʢʫʩʢʦʚ. 

ɼʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʥʝʛʘʙʘʨʠʪʦʚ ʥʘ ʢʘʨʴʝʨʘʭ ʙʫʪʦʙʦʡ - ʛʠʜʨʦʧʫʰʢʘ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʚʳʜʚʠʞʥʫʶ ʢʦʣʦʥʥʫ, ʩʤʦʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʨʫʢʦʷʪʠ ʤʘʣʦʛʦ ʵʢʩʢʘʚʘʪʦʨʘ, 

ʥʘʧʨʠʤʝʨ ʪʨʘʢʪʦʨʘ çɹʝʣʘʨʫʩʴè.  

 ʋʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʦ ʛʠʜʨʦʠʤʧʫʣʴʩʥʳʤ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʤ ʦʨʛʘʥʦʤ ʩ 

ʫʜʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 250 -300 ʢɼʞ.  ɼʠʩʪʘʥʮʠʠ ʜʦ ʨʘʟʨʫʰʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʜʦ 5 ʤ.  
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ʈʠʩʫʥʦʢ 1 ï ɻʠʜʨʦʠʤʧʫʣʴʩʥʳʡ ʧʨʦʭʦʜʯʠʢ  ʛʘʟʠʬʠʢʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʘʨʴʝʨʘʭ ʜʠʩʪʘʥʮʠʷ ʜʦ ʨʘʟʨʫʰʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 15 ʤ ʟʘ ʩʯʸʪ ʚʳʜʚʠʞʝʥʠʷ ʢʦʣʦʥʥʳ ʩ ʛʠʜʨʦʧʫʰʢʦʡ ʠʟ 

ʥʘʧʨʘʚʣʷʶʱʠʭ. 

ɻʠʜʨʦʠʤʧʫʣʴʩʥʳʡ ʙʫʪʦʙʦʡ ʩʦʜʝʨʞʠʪ ʤʦʱʥʳʡ ʪʝʧʣʦʚʦʡ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʟʘ 

ʩʯʸʪ ʧʝʨʝʛʨʝʚʘ ʞʠʜʢʦʩʪʠ ʥʘ ʦʜʥʦʤ ʠʟ ʚʦʜʦʟʘʧʦʣʥʝʥʥʳʭ  ʫʯʘʩʪʢʦʚ ʧʦʣʦʩʪʠ ʩʪʚʦʣʘ, 

ʩʦʟʜʘʝʪ ʟʘ 2-3 ʩʝʢʫʥʜʳ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʧʦʣʦʩʪʠ ʩʪʚʦʣʘ ʜʦ 300 ʤʇʘ. 

ɿʘʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʩʨʘʙʘʪʳʚʘʝʪ ʟʘʧʦʨʥʳʡ ʢʣʘʧʘʥ ʠ ʩʪʨʫʷ 

ʚʦʜʳ, ʧʨʝʦʙʨʘʟʫʝʤʘʷ ʚ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʪʨʘʢʪʝ ʚ ʮʠʣʠʥʜʨ, ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʠʟ 

ʩʦʧʣʘ ʥʘ ʨʘʟʨʫʰʘʝʤʳʡ ʦʙʲʝʢʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 650-700 ʤ/ʩ.  

ʈʘʩʭʦʜ ʚʦʜʳ ʜʦ 5 ʤ
3
/ʯ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ. ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʦʜʠʥ 

ʚʳʩʪʨʝʣ 0,25 ʢɺʪ/ʯ. 

ʈʘʩʯʸʪʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʫʪʦʙʦʷ ʧʦ ʨʘʟʜʝʣʢʝ ʥʝʛʘʙʘʨʠʪʦʚ ʩ 

ʢʨʝʧʦʩʪʴʶ f = 15 ʝʜʠʥʠʮ ʧʨʠ ʯʘʩʪʦʪʝ ʚʳʩʪʨʝʣʦʚ 12 
1
/ ʤʠʥ. ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 180 

ʤ
3
/ʯʘʩ.  

ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ (ʈʠʩʫʥʦʢ 1) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʱʥʦʛʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʙʫʪʦʙʦʷ ʩ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʨʫʰʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʘʙʘʨʠʪʥʳʝ ʢʫʩʢʠ ʛʦʨʥʦʡ 

ʤʘʩʩʳ. ɸ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ï ʩʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚ ʥʘʚʝʩʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʙʘʟʦʚʳʝ ʤʘʰʠʥʳ, ʢʘʢ ʜʣʷ ʧʦʜʟʝʤʥʳʭ, 

ʪʘʢ ʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘʤʝʥʠʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʦʩʦʙ ʨʘʟʨʫʰʝʥʠʷ ʥʝʛʘʙʘʨʠʪʦʚ ʥʘ 

ʚʳʧʫʩʢʝ ʥʘʢʣʘʜʥʳʤʠ ʟʘʨʷʜʘʤʠ ɺɺ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʥʘ 

ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʚʳʨʘʙʦʪʢʠ, ʧʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪ ʙʝʟʦʧʘʩʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɸ ʪʘʢʞʝ  ʟʘʤʝʥʠʪ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʩʧʦʩʦʙ ʧʦʜʨʳʚʘ ʨʫʜʥʳʭ ʧʨʦʙʦʢ ʚ ʚʳʧʫʩʢʥʳʭ ʜʫʯʢʘʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʟʘʢʣʠʥʠʚʘʝʤʳʤʠ 

ʥʝʛʘʙʘʨʠʪʥʳʤʠ ʢʫʩʢʘʤʠ ʨʫʜʳ, ʥʘʚʝʩʢʦʡ ʠ ʧʦʜʨʳʚʦʤ ʧʘʢʝʪʦʚ ɺɺ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʨʫʯʥʫʶ ʩ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʜʣʷ ʞʠʟʥʠ ʚʟʨʳʚʥʠʢʦʚ.  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ ʙʫʪʦʙʦʷ ʦʙʝʩʧʝʯʠʪ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʧʝʨʘʪʠʚʥʫʶ 

ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʟʜʝʣʢʫ ʥʝʛʘʙʘʨʠʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʫʩʢʘ. 

ʇʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʜʦʙʳʯʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 10-12% ʠ 

ʛʣʘʚʥʦʝ ï ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʪʷʞʸʣʳʡ ʪʨʘʚʤʘʪʠʟʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚ ʦʙʣʘʩʪʠ 

ʛʠʜʨʦʩʪʨʫʡʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʝʜʝʥʠʡ ʨʘʟʨʘʙʦʪʦʢ ʧʦʜʦʙʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʟʨʫʰʘʶʱʠʭ ʢʨʝʧʢʠʝ ʠ ʩʘʤʳʝ ʢʨʝʧʢʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʩʚʝʨʭʟʚʫʢʦʚʳʤʠ 

ʚʦʜʷʥʳʤʠ ʩʥʘʨʷʜʘʤʠ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ɺʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʚʥʫʪʨʠʘʛʨʝʛʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʚʝʨʭʚʳʩʦʢʠʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʩʢʘʯʢʘʤʠ ʤʝʩʪʥʳʭ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʩʘʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ.  

ɼʣʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʫʝʤʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 2-ʭ ʩʪʘʜʠʡʥʦʝ ʩʦʟʜʘʥʠʝ 

ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʚʝʩʢʠ ʥʘ ʥʝʩʫʱʠʝ 

ʵʣʝʤʝʥʪʳ, ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʙʫʪʦʙʦʝʤ. 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʝʟʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʝʨʩʦʥʘʣʘ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʨʘʙʦʪʳ ʧʦ ʚʳʧʫʩʢʫ ʛʦʨʥʦʡ ʤʘʩʩʳ ʠʟ ʦʯʠʩʪʥʳʭ 

ʙʣʦʢʦʚ ʠʣʠ ʙʫʥʢʝʨʦʚ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʟʚʝʥʝ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʨʝʧʢʠʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʦʨʳʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʥʦʡ 

ʥʘʫʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʨʳʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ ʙʦʣʝʝ ʤʦʱʥʳʭ ʩʨʝʜʩʪʚ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʡ ʦʪʙʦʡʢʠ ʢʨʝʧʢʠʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʨʫʜ ʧʦʪʦʯʥʳʤ ʩʧʦʩʦʙʦʤ. ʀʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʟʘʜʝʣ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʨʦʭʦʜʯʝʩʢʦ-ʜʦʙʳʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʥʘ ʙʘʟʝ ʧʦʨʦʜʦʧʦʛʨʫʟʦʯʥʳʭ ʤʘʰʠʥ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʪʠʧʘ ʇʅɹ -3ʂ, 3ɼ, ʧʨʠ ʦʩʥʘʱʝʥʠʠ ʠʭ ʤʦʱʥʳʤ ʛʠʜʨʦʠʤʧʫʣʴʩʥʳʤ ʦʨʛʘʥʦʤ 

ʨʘʟʨʫʰʝʥʠʷ ʩʘʤʳʭ ʢʨʝʧʢʠʭ ʤʘʩʩʠʚʦʚ. 

ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʚ ʯʘʩʪʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʫʶ 

ʦʪʨʘʙʦʪʢʫ ʙʦʣʝʝ 2000 ʤʘʣʳʭ ʠʣʠ ʤʘʣʦʨʝʥʪʘʙʝʣʴʥʳʭ ʟʦʣʦʪʦʨʫʜʥʳʭ ʠ ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ ʠ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  

ʇʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʠʤʧʫʣʴʩʥʳʭ ʧʨʦʭʦʜʯʝʩʢʦ-ʜʦʙʳʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʧʦʟʚʦʣʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʦʩʚʦʝʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʘ 25-30% ʩʥʠʟʠʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ, ʧʨʷʤʦ 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʨʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʢʨʫʛ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʰʘʭʪ ʋɼ ɸʆ çɸʨʩʝʣʦʨʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʧʘʩʧʦʨʪ ʢʨʝʧʣʝʥʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʢʨʝʧʣʝʥʠʷ ʧʦʣʠʤʝʨʥʳʤʠ 

ʘʥʢʝʨʘʤʠ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ, ʢʨʝʧʣʝʥʠʝ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʝʬʦʨʤʘʮʠʷ, ʩʤʝʱʝʥʠʷ, ʘʥʢʝʨʥʘʷ ʢʨʝʧʴ, ʧʘʩʧʦʨʪ ʢʨʝʧʣʝʥʠʷ.  

 

ʇʦ ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ 

ʤʘʩʩʠʚʦʤ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʧʦʣʥʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʘʝʪ ʘʥʢʝʨʥʦʝ ʢʨʝʧʣʝʥʠʝ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʚʝʜʝʥʠʷ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝ ʛʣʫʙʞʝ ʧʦʜʦʡʪʠ ʢ ʨʘʩʢʨʳʪʠʶ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ 

ʵʪʦʛʦ ʚʠʜʘ ʢʨʝʧʣʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʥʢʝʨʥʦʤ ʢʨʝʧʣʝʥʠʠ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʞʥʦ 

ʩʚʝʩʪʠ ʢ ʧʷʪʠ ʦʩʥʦʚʥʳʤ ʪʝʦʨʠʷʤ: ʧʦʜʚʝʰʠʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʨʦʚʣʠ ʢ ʦʩʥʦʚʥʦʡ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʟʦʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ; ʩʞʘʪʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʦʨʦʜ; 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʢʨʝʧʠ ʠ ʧʦʨʦʜʳ; ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʦʟʨʘʩʪʘʝʪ ʥʘʛʨʫʟʢʘ ʥʘ ʢʨʝʧʴ ʚʳʨʘʙʦʪʦʢ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ 

ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʜʝʬʦʨʤʘʮʠʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ɼʝʬʦʨʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʶʪ ʨʦʩʪ ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʢʠ. ʆʙʳʯʥʦ 

ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʚʳʝʤʦʯʥʦʛʦ ʩʪʦʣʙʘ ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʪʫʨʘ ʧʨʦʚʦʜʠʤʳʭ ʚʳʨʘʙʦʪʦʢ 

ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʩʦʛʣʘʩʥʦ ʇʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʪʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʝʯʝʥʠʷ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ 

ʦʞʠʜʘʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʜʜʠʨʢʠ ʧʦʯʚʳ 

ʠʣʠ ʨʝʤʦʥʪʘ ʢʨʝʧʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʩ 

ʧʦʨʦʜʘʤʠ. ʊʘʢ ʢʘʢ ʘʥʢʝʨʥʘʷ ʢʨʝʧʴ ʨʘʙʦʪʘʝʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ 

ʫʜʝʨʞʠʚʘʶʪʩʷ ʦʪ ʨʘʩʩʣʦʝʥʠʡ, ʩʜʚʠʞʝʥʠʡ ʠ ʨʘʟʨʫʰʝʥʠʡ. 

ʇʨʠ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʨʦʜ, ʩʣʦʠ ʬʦʨʤʠʨʫʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʢʨʦʚʣʶ 

ʠʣʠ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʨʦʚ ʢ ʫʩʪʦʡʯʠʚʦʡ ʦʩʥʦʚʥʦʡ ʢʨʦʚʣʝ, ʠʣʠ ʞʝ 

ʦʪʜʝʣʴʥʳʝ ʩʣʦʠ ʩʢʨʝʧʣʷʶʪ ʚ ʦʜʥʫ ʤʦʥʦʣʠʪʥʫʶ ʧʣʠʪʫ. ʇʨʠ ʥʝʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʨʦʜ, ʘʥʢʝʨʥʦʝ ʢʨʝʧʣʝʥʠʝ ʧʨʦʪʠʚʦʩʪʦʠʪ ʨʘʩʪʷʛʠʚʘʶʱʝʤʫ ʫʩʠʣʠʶ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ: ʧʨʠʢʨʝʧʣʝʥʠʝ ʩʣʘʙʳʭ ʧʦʨʦʜ ʢʨʦʚʣʠ ʢ ʙʦʣʝʝ 

ʧʨʦʯʥʳʤ; ʩʢʨʝʧʣʝʥʠʝ ʩʣʦʠʩʪʳʭ ʧʦʨʦʜ ʚ ʦʙʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʦʙʣʘʜʘʶʱʫʶ ʦʯʝʥʴ 

ʚʳʩʦʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘ ʠʟʛʠʙ; ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʤʝʞʜʫ ʧʦʨʦʜʥʳʤʠ ʩʣʦʷʤʠ; 

ʚʦʩʧʨʠʷʪʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʨʦʚʣʝ ʚʳʨʘʙʦʪʦʢ. 

ɺʚʠʜʫ ʫʩʣʦʞʥʝʥʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʩʦʙʦʚ ʢʨʝʧʣʝʥʠʷ. ʊʘʢ 

ʢʘʢ ʚ ʦʪʨʘʙʦʪʢʫ ʚʦʚʣʝʢʘʶʪʩʷ ʮʝʣʳʝ ʫʯʘʩʪʢʠ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʩʣʦʞʥʦʡ 

ʪʝʢʪʦʥʠʢʦʡ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʢʠ, ʫʯʘʱʘʶʪʩʷ ʩʣʫʯʘʠ 
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ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʨʦʜʘ ʚ 

ʟʦʥʘʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠʤʝʝʪ ʪʨʝʱʠʥʦʚʘʪʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʦʷʚʣʝʥʠʝʤ ʟʦʥ 

ʨʘʩʩʣʦʝʥʠʡ. 

 

 
ʘ) ï ʧʨʠ ʤʥʦʛʦʩʣʦʠʩʪʦʡ ʧʦʨʦʜʥʦʡ ʤʘʩʩʝ; ʙ) ï ʧʨʠ ʤʘʣʦʩʣʦʠʩʪʦʡ ʧʦʨʦʜʥʦʡ ʤʘʩʩʝ; ʚ) ï ʧʨʠ 

ʧʨʦʯʥʳʭ ʧʦʨʦʜʘʭ; ʛ) ï ʧʨʠ ʤʘʣʦʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜʘʭ 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʩ ʧʦʨʦʜʘʤʠ 

 

ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʝʬʦʨʤʘʮʠʡ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʰʘʭʪʘʭ ʚ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ. ʉʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʩʤʝʱʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʝʯʝʥʠʷ ʚʳʨʘʙʦʪʦʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 

2 ʩʤʝʱʝʥʠʷ (U) ʚʤʝʱʘʶʱʝʛʦ ʤʘʩʩʠʚʘ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ (t) ʜʝʬʦʨʤʘʮʠʠ 

ʧʦʯʚʳ, ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ, ʩʙʣʠʞʝʥʠʝ ʧʦʨʦʜ ʩʦ ʩʪʦʨʦʥʳ ʙʦʢʦʚ ʚʳʨʘʙʦʪʢʠ. 

 

 
1 ï ʛʣʫʙʠʥʘ ʨʘʟʨʘʙʦʪʢʠ 800-1000 ʤ; 2 ï ʛʣʫʙʠʥʘ ʨʘʟʨʘʙʦʪʢʠ 1000-1250 ʤ; 3 ï ʧʫʯʝʥʠʝ ʧʦʯʚʳ; 4 ï 

ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ; 5 ï ʩʙʣʠʞʝʥʠʝ ʧʦʨʦʜ ʩʦ ʩʪʦʨʦʥʳ ʙʦʢʦʚ ʚʳʨʘʙʦʪʢʠ 
 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʤʝʱʝʥʠʡ U ʧʦʨʦʜ ʦʪ ʚʨʝʤʝʥʠ t ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʣʘʩʪʦʚʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ 

 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

99 

ɺʳʨʘʙʦʪʢʠ ʪʝʨʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʢʪʠʚʥʦʛʦ 

ʧʫʯʝʥʠʷ, ʚʳʪʝʩʥʝʥʠʷ ʧʦʨʦʜ ʩʦ ʩʪʦʨʦʥʳ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʧʨʝʚʳʰʘʶʪ ʩʤʝʱʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʦ ʩʪʦʨʦʥʳ ʢʨʦʚʣʠ. 

ʉʤʝʱʝʥʠʷ ʧʦʨʦʜ ʚ ʢʨʦʚʣʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʚʦʜʘ ʚ 

ʚʠʜʝ ʩʣʦʠʩʪʦʡ ʩʢʣʘʜʢʠ ʨʘʟʨʫʰʝʥʥʦʡ ʪʦʣʱʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ɸʢʪʠʚʥʳʡ ʧʝʨʠʦʜ 

ʦʧʫʩʢʘʥʠʷ ʧʦʨʦʜ ʠ ʩʣʦʠʩʪʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʠ ʧʝʨʚʳʭ 80-100 ʩʫʪ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʫʭʘʥʠʝ ʩʤʝʱʝʥʠʡ ʟʘ ʪʘʢʦʡ ʞʝ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ. ɿʘ 

200-250 ʩʫʪ. ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʞʝʥʠʷ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ ʜʦ 

500-600 ʤʤ. ɿʘ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ, ʩʦʩʪʘʚʣʷʶʱʠʡ 120 ʩʫʪʦʢ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

50-60 ʤʤ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚʳʪʝʩʥʝʥʠʷ ʧʦʨʦʜ ʥʝʚʦʟʤʦʞʥʦ 

ʠʟʙʝʞʘʪʴ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʤʝʱʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʢʨʦʚʣʠ ʚ ʚʳʨʘʙʦʪʢʘʭ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʠ ʩʪʦʣʙʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʮʝʣʠʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ  ʦʧʝʨʝʞʘʷ ʣʘʚʫ, ʘ ʪʘʢʞʝ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʜʨʘʙʦʪʢʠ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʨʝʧʠ, ʧʦʚʳʰʘʷ ʧʣʦʪʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʨʘʤ ʧʨʠ ʤʝʪʘʣʣʦʨʘʤʥʦʡ ʢʨʝʧʠ ʚʦʟʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ 

ʪʦʣʴʢʦ ʥʘ ʥʘʯʘʣʴʥʦʝ ʚʨʝʤʷ, ʥʦ ʥʝ ʫʩʪʨʘʥʠʪʴ ʢʦʥʝʯʥʳʝ ʩʤʝʱʝʥʠʷ.  

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʘʥʢʝʨʦʚ ʚʢʨʝʩʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʣʠʥʠʡ ʨʘʟʣʦʤʘ ʧʦʨʦʜ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʨʦʚʣʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ñʞʝʩʪʢʘʷò ʩʭʝʤʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʩʦʟʜʘʥʠʶ 

ʝʜʠʥʦʡ ʤʦʥʦʣʠʪʥʦʡ ʧʣʠʪʳ, ʨʘʙʦʪʘʶʱʘʷ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʢʘʢ ʝʜʠʥʘʷ 

ʩʠʩʪʝʤʘ ñʧʦʨʦʜʘ-ʢʨʝʧʴò, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʜʝʬʦʨʤʘʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 3 

ʠʟʦʙʨʘʞʝʥʳ ʩʤʝʱʝʥʠʷ ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʢʠ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʤʝʱʝʥʠʷ ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʦʢ U ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʳʨʘʙʦʪʦʢ ʠʤʝʶʪ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʦʪ ʦʪʨʘʙʘʪʳʚʘʝʤʳʭ ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ. ɸʥʘʣʠʟ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʜʚʠʛʘʥʠʷ 

ʦʯʠʩʪʥʳʭ ʟʘʙʦʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʟʘʱʠʱʝʥʥʳʭ ʟʦʥ ʦʪ ʧʦʚʳʰʝʥʥʦʛʦ 

ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ ï ʨʠʩʫʥʦʢ 4. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 4 ʧʦʣʥʳʝ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʢʨʦʚʣʠ ʠ ʧʦʯʚʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ 0,09 ʜʦ 0,15 ʤ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʣʘʚʳ. ʊʦʛʜʘ ʢʘʢ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ ʦʧʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʚ ʚʳʨʘʙʦʪʢʘʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʠʟʤʝʥʷʶʪʩʷ ʩ 0,04 ʜʦ 

0,08 ʤ ʠ ʚ ʧʨʠʩʝʯʥʦʡ - ʩ 0,03 ʜʦ 0,06 ʤ. 
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1 ʠ 3 ï ʩʤʝʱʝʥʠʝ ʙʦʢʦʚ ʚ ʧʨʠʩʝʯʥʳʭ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʚʳʨʘʙʦʪʢʘʭ; 2 ʠ 4 ï 

ʩʙʣʠʞʝʥʠʷ ʢʨʦʚʣʠ ʠ ʧʦʯʚʳ ʚ ʧʨʠʩʝʯʥʳʭ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʚʳʨʘʙʦʪʢʘʭ; 5 ï 

ʩʤʝʱʝʥʠʷ ʢʨʦʚʣʠ ʠ ʧʦʯʚʳ ʚ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʜʚʠʞʝʥʠʷ 
 

ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʥʳʭ ʩʤʝʱʝʥʠʡ U ʧʦʨʦʜ ʟʘ ʚʨʝʤʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚ ʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʜʚʠʛʘʥʠʷ ʠ ʚ ʟʦʥʝ ʚʨʝʤʝʥʥʦʛʦ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ Vʣ 
ʧʦʜʚʠʛʘʥʠʷ ʣʘʚʳ 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʣʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʦʨʦʜ ʟʘ ʚʨʝʤʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚ ʟʦʥʝ 

ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

 

u = D + BȚVɼ , ʤ            (1) 
 

ʛʜʝ U ï ʩʤʝʱʝʥʠʝ ʧʦʨʦʜ, ʤ; D ï ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ 85 ʜʣʷ ʧʦʨʦʜ ʢʨʦʚʣʠ ʩ ʧʦʯʚʦʡ ʚ 

ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ; 45 ʠ 35 ʜʣʷ ʧʦʨʦʜ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʚ ʤʘʩʩʠʚʝ ʠ ʚ ʧʨʠʩʝʯʥʦʡ ʚʳʨʘʙʦʪʢʝ; 20 ʠ 15 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʙʦʢʦʚ ʚ 

ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; B ï ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ 8,2 ʜʣʷ ʧʦʨʦʜ ʢʨʦʚʣʠ ʩ ʧʦʯʚʦʡ ʚ 

ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ; 5,4 ʠ 3,9 ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; 2,9 ʠ 2,4 - ʜʣʷ 

ʙʦʢʦʚ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; Vʣ ï ʩʢʦʨʦʩʪʴ ʧʦʜʚʠʛʘʥʠʷ ʣʘʚʳ, ʤ/ʩʫʪ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʤʝʱʝʥʠʡ U ʠ ʩʢʦʨʦʩʪʠ 

ʜʝʬʦʨʤʘʮʠʠ  V ʢʦʥʪʫʨʦʚ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʣʘʚʳ L ʚ ʫʩʣʦʚʠʷʭ 

ʧʣʘʩʪʘ ʢ10  h ʘʭʪʳ ʠʤ. ʂʫʟʝʤʙʘʝʚʘ ʋɼ ɸʆ çɸʨʩʝʣʦʨʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫè. 
 

 
1 ï ʢʦʥʚʝʨʛʝʥʮʠʷ ʚʳʨʘʙʦʪʢʠ; 2 ï ʩʤʝʱʝʥʠʷ ʙʦʢʦʚ; 3 ï ʧʫʯʝʥʠʝ ʧʦʯʚʳ; 4 - ʜʝʬʦʨʤʘʮʠʷ ʢʨʦʚʣʠ; 5 

ï ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʢʨʦʚʣʠ; 6 ï ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʙʦʢʦʚ; 7 ï ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʧʦʯʚʳ 

ʈʠʩʫʥʦʢ 5 ï ʉʤʝʱʝʥʠʷ ʢʦʥʪʫʨʦʚ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʘʚʳ 
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ʅʘʠʙʦʣʴʰʠʝ ʩʜʚʠʞʝʥʠʷ ʧʦʨʦʜ ʚ ʚʳʨʘʙʦʪʢʘʭ ʩ ʤʦʱʥʳʤʠ ʤʦʥʦʣʠʪʥʳʤʠ 

ʧʦʨʦʜʥʳʤʠ ʩʣʦʷʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʦʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʩʤʝʱʝʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʚ ʟʦʥʘʭ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʩʝʯʝʥʠʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʧʨʝʜʝʣʷʶʪ ʫʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚʦʢʨʫʛ ʥʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʚʙʣʠʟʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʦʚʳʰʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ (ʢʨʫʧʥʦʙʣʦʢʦʚʘʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʪ.ʜ.), ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʨʝʘʣʠʟʫʶʪʩʷ ʪʘʢʠʝ 

ʚʠʜʳ ʧʨʦʷʚʣʝʥʠʡ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʘʢ ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʠ ʚʷʟʢʦʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʥʘʛʨʫʟʢʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʡ: ʫʧʨʫʛʠʝ, ʫʧʨʫʛʦ-

ʚʷʟʢʠʝ, ʫʧʨʫʛʦ-ʚʷʟʢʦ-ʧʣʘʩʪʠʯʝʩʢʠʝ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ. 

ʂʨʠʪʝʨʠʷʤʠ ʢʘʞʜʦʛʦ ʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʝʣ 

ʫʧʨʫʛʦʩʪʠ, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ʧʨʠ ʤʛʥʦʚʝʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ 

ʥʘʛʨʫʟʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚʦʢʨʫʛ 

ʚʳʨʘʙʦʪʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʪʨʠ ʪʠʧʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʧʝʨʚʦʤ ʪʠʧʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʤʘʩʩʠʚʝ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʢʠ ʦʙʨʘʟʫʝʪʩʷ ʟʦʥʘ 

ʫʧʨʫʛʦ-ʚʷʟʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʝʟ 

ʥʘʨʫʰʝʥʠʷ ʩʧʣʦʰʥʦʩʪʠ ʧʦʨʦʜ. 

ʇʨʠ ʚʪʦʨʦʤ ʪʠʧʝ ʜʝʬʦʨʤʘʮʠʡ ʧʦʨʦʜ, ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʫʨʝ ʚʳʨʘʙʦʪʢʠ ʚʳʰʝ 

ʧʨʝʜʝʣʘ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʥʦ ʥʠʞʝ ʤʛʥʦʚʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜʳ. ɺ ʧʦʨʦʜʥʦʤ 

ʤʘʩʩʠʚʝ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦʪʨʝʱʠʥ. ɺʩʣʝʜʩʪʚʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʢʨʦʪʨʝʱʠʥ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʥʝʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʤʝʩʪʥʳʝ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʪʨʝʱʠʥʳ ʠ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ 

ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʩʤʝʱʝʥʠʝ ʧʦʨʦʜ ʢ ʚʳʨʘʙʦʪʢʝ. 

ʇʨʠ ʪʨʝʪʴʝʤ ʪʠʧʝ ʜʝʬʦʨʤʘʮʠʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʫʨʝ ʚʳʨʘʙʦʪʢʠ ʚʳʰʝ 

ʤʛʥʦʚʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜʳ, ʠʭ ʨʘʟʨʫʰʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚʩʣʝʜ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ 

ʚʳʨʘʙʦʪʦʢ. 

ʇʨʦʷʚʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʢʨʝʧʴ, ʢʦʛʜʘ ʚʳʨʘʙʦʪʢʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʠ ʚʥʝ ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʩʪʦʷʥʠʝʤ 

ʧʨʠʢʦʥʪʫʨʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚʳʨʘʙʦʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʠʩʫʥʢʦʤ 6. 

 
ɸ ï ʥʝʪʨʦʥʫʪʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ; ɺ ï ʥʘʨʫʰʝʥʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ; ʉ ï ʨʘʟʫʧʨʦʯʥʝʥʥʳʝ ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ; ɼ ï ʨʘʟʨʫʰʝʥʥʳʝ ʠ ʨʘʟʨʳʭʣʝʥʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ; ɽ ï ʦʩʣʘʙʣʝʥʥʳʝ ʠ ʥʝʫʩʪʦʡʯʠʚʳʝ 

ʧʦʨʦʜʳ; ɾ ï ʦʙʨʫʰʝʥʥʳʝ ʠ ʨʘʟʫʧʨʦʯʥʝʥʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ (ʟʦʥʘ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ) ɿ ï 

ʥʘʧʨʷʞʝʥʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚ ʟʦʥʝ ʧʝʨʝʜʥʝʛʦ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 
 

ʈʠʩʫʥʦʢ 6 ï ʉʦʩʪʦʷʥʠʝ ʧʨʠʢʦʥʪʫʨʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʚʳʨʘʙʦʪʢʠ 

 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

102 

ɺʳʧʦʣʥʝʥʥʳʝ ʥʘʪʫʨʥʳʝ ʟʘʤʝʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʚʝʨʛʝʥʮʠʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʣʘʚʳ. ɹʣʘʛʦʜʘʨʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʤʝʱʝʥʠʡ ʠ ʚʳʙʦʨ 

ʢʨʝʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʦʚ ʦʭʨʘʥʳ ʚʳʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʘʩʧʦʨʪ ʢʨʝʧʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʢʨʝʧʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʰʪʨʝʢʘ 46ʂ1-ɿ ʚ ʟʦʥʝ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʣʘʚʳ 

ʜʣʷ ʫʩʣʦʚʠʡ ʰʘʭʪʳ ʠʤ. ʂʦʩʪʝʥʢʦ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 7 ʠ ʚʢʣʶʯʘʶʱʠʭ 

ʩʤʝʰʘʥʥʦʝ ʢʨʝʧʣʝʥʠʝ (12 ʩʪʘʣʝʧʦʣʠʤʝʨʥʳʤʠ ʘʥʢʝʨʘʤʠ ʜʣʠʥʦʡ 2,4 ʤ ʩ ʧʦʜʘʪʣʠʚʦʡ 

ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʢʨʝʧʴʶ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ) ʠ ʘʥʢʝʨʘʤʠ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʜʣʠʥʦʡ ʜʦ 

5 ʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʯʝʨʝʟ ʦʜʠʥ ʤʝʪʨ.  

 

 

ʈʠʩʫʥʦʢ 7 ï ʊʝʭʥʦʣʦʛʠʷ ʢʨʝʧʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʰʪʨʝʢʘ 46ʢ1-ʟ ʰʘʭʪʳ ʠʤ. 

ʂʦʩʪʝʥʢʦ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ 
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ʢʨʝʧʣʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ  
 

ɼʝʤʠʥ ɺ.ʌ., ʀʩʘʙʝʢ ʊ.ʂ., ʀʚʘʜʠʣʠʥʦʚʘ ɼ.ʊ., ɹʘʨʩʫʢʦʚ ʉ.ɺ.
 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 

ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʦʙʥʘʞʝʥʠʷ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʝʛʦ ʚʳʨʘʙʦʪʢʠ ʩ ʘʥʢʝʨʥʳʤ ʢʨʝʧʣʝʥʠʝʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʨʝʧʣʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʢʝʨʥʘʷ ʢʨʝʧʴ, ʛʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ, ʢʨʝʧʣʝʥʠʝ, ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʛʦʨʥʘʷ ʧʦʨʦʜʘ, ʜʝʬʦʨʤʘʮʠʷ, ʩʤʝʱʝʥʠʷ. 

 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʥʝʫʢʣʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚʣʷʝʪ ʚ 

ɸʚʩʪʨʘʣʠʠ ï 87, ʂʠʪʘʝ ï 83, ʉʐɸ ï 52,  ʈʦʩʩʠʠ ï 60 %, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ  ʚ 2-3 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʙʝʪʦʥʘ, ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ; ʧʦʚʳʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʚʳʨʘʙʦʪʦʢ 1,5-2,0 ʨʘʟʘ; ʪʝʤʧʳ ʠʭ ʧʨʦʚʝʜʝʥʠʷ 

ʚ 2-3 ʨʘʟʘ; ʩʦʢʨʘʱʝʥʠʶ ʚʜʚʦʝ ʟʘʪʨʘʪ ʥʘ ʢʨʝʧʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʨʝʧʠ ʚ ʫʩʪʦʡʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ  ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝ ʧʨʝʚʳʰʘʶʪ 35 ʢʤ (ʠʣʠ 54 % ʦʪ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ 

ʧʨʦʚʦʜʠʤʳʭ ʚʳʨʘʙʦʪʦʢ), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʣʦʞʥʝʥʠʝʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʛʣʫʙʠʥʫ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ 600 ʤ. ʇʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʨʘʟʤʝʨʳ ʟʦʥ ʦʧʦʨʥʦʛʦ (ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ)) ʠ 

ʧʦʚʳʰʝʥʥʦʛʦ (ʦʪ ʨʘʥʝʝ ʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʠʢʦʚ ʥʘ ʚʳʰʝʣʝʞʘʱʠʭ ʧʣʘʩʪʘʭ) ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘ 20-30% ʠ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʡ ʚ 1,2-1,3 ʨʘʟʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʚʳʝʤʦʯʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʥʘ ʛʨʘʥʠʮʝ ʩ ʚʳʨʘʙʦʪʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʠʭ ʚ ʟʦʥʘʭ ʩʜʚʠʞʝʥʠʷ ʠ ʦʙʨʫʰʝʥʠʷ ʧʦʨʦʜ ʦʪʨʘʙʦʪʘʥʥʳʭ ʣʘʚ.  

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʨʦʜʘʭ 

ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʦʢ ʥʘ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʫʯʝʪʦʤ 

ʚʨʝʤʝʥʠ ʦʙʥʘʞʝʥʠʷ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʝʛʦ ʚʳʨʘʙʦʪʢʠ ʩ ʘʥʢʝʨʥʳʤ ʢʨʝʧʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʨʝʧʣʝʥʠʷ. 

ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʘ, ʚʤʝʱʘʶʱʝʛʦ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʩ ʘʥʢʝʨʥʦʡ ʢʨʝʧʴʶ, 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʜʦ 

ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʢʠ ʘʥʢʝʨʦʚ ʦʙʨʘʟʫʶʪʩʷ ʟʦʥʳ ʤʛʥʦʚʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʠʜʝʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʬʨʦʥʪʘ ʨʘʟʨʫʰʝʥʠʷ ʦʪ 

ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ. ʋʩʪʘʥʦʚʢʘ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʟʘʤʝʜʣʷʝʪ ʨʘʟʨʫʰʝʥʠʝ 

ʤʘʩʩʠʚʘ, ʚʧʣʦʪʴ ʜʦ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʩʫʱʝʡ ʧʦʨʦʜʥʦ-ʘʥʢʝʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʩʩʣʦʝʥʠʝ ʧʦʨʦʜ ʚʙʣʠʟʠ ʢʦʥʪʫʨʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʘ ʦʙʨʘʟʦʚʘʥʥʘʷ ʥʝʩʫʱʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʥʘʛʨʫʟʢʫ ʦʪ ʨʘʟʨʳʭʣʝʥʠʷ ʧʦʨʦʜ, ʩʜʝʨʞʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʬʨʦʥʪʘ ʨʘʟʨʫʰʝʥʠʷ ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ ʠ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ: ʦʙʨʫʰʝʥʠʝ, ʚʳʩʳʧʘʥʠʝ, 

ʚʳʜʘʚʣʠʚʘʥʠʝ, ʢʫʧʦʣʝʥʠʝ, ʦʪʞʠʤ ʫʛʣʷ, ʚʳʙʨʦʩʳ ʫʛʣʷ ʠ ʧʫʯʝʥʠʝ ʧʦʨʦʜ ʧʦʯʚʳ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ (ʛʣʫʙʠʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʢʠ, 

ʧʨʦʚʝʜʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʪ) ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ.   



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʢ ʛʝʦʩʪʘʪʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ 

ʛʦʨʥʳʭ ʨʘʙʦʪ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʮʝʣʠʢʦʚ ʠ 

ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʚʳʨʘʙʦʪʢʘʤʠ. ɺ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ  ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʇɻɼ), ʧʦʧʘʜʘʝʪ ʝʞʝʛʦʜʥʦ ʦʪ 20-30 % ʚʩʝʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʳʨʘʙʦʪʦʢ, ʠʭ ʩʦʩʪʦʷʥʠʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʜʦ ʚʝʩʴʤʘ ʧʣʦʭʦʛʦ.  

ɺ ʭʦʜʝ  ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʞʥʳʝ ʟʦʥʳ ʜʣʷ ʚʝʜʝʥʠʷ 

ʛʦʨʥʳʭ ʨʘʙʦʪ: ʧʦʚʳʰʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; ʧʨʦʝʟʜ ʧʦʜ ʨʘʥʝʝ ʧʨʦʡʜʝʥʥʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ; ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩʢʚʘʞʠʥ; ʚ ʟʦʥʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ; ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʟʘʣʝʛʘʥʠʷ; ʩʙʠʪʠʝ ʩ ʚʳʨʘʙʦʪʢʘʤʠ; ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʜʳ. 

ʂ ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʝʬʦʨʤʘʮʠʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ (ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʦʱʥʦʩʪʠ 

ʠ ʫʛʦʣ ʟʘʣʝʛʘʥʠʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʛʣʝʡ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ); 

- ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ (ʧʦʣʦʞʝʥʠʝ, ʬʦʨʤʘ, ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ); 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʛʣʫʙʠʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʧʨʦʜʚʠʛʘʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʝʚ, ʚʠʜʘʤʠ ʠ ʩʭʝʤʦʡ ʢʨʝʧʣʝʥʠʷ ʧʦʨʦʜ. 

ʌʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʷʚʣʷʶʪʩʷ: ʧʨʦʯʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʦʚ ʚʦ ʚʤʝ-

ʱʘʶʱʠʭ ʧʦʨʦʜʘʭ; ʨʘʟʤʝʨʳ ʦʙʣʘʩʪʠ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʨʦʜ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʦʢ; 

ʚʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʢʨʦʚʣʠ, ʙʦʢʦʚ ʟʘ ʩʨʦʢ ʩʣʫʞʙʳ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ʙʝʟʦʧʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ (ʦʧʫʩʢʘʥʠʷ) ʟʘʢʨʝʧʣʝʥʥʳʭ ʘʥʢʝʨʘʤʠ ʧʦʨʦʜ ʢʨʦʚʣʠ ʚ ʚʳ-

ʨʘʙʦʪʢʝ ʟʘ ʩʨʦʢ ʝʝ ʩʣʫʞʙʳ.  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʚʳʨʘʙʦʪʢʠ ʰʘʭʪ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ (ʰʠʨʠʥʦʡ 5 ʤ ʠ ʚʳʩʦʪʦʡ 3,0-3,3 ʤ) ʠ 

ʘʨʦʯʥʦʡ ʬʦʨʤʳ (ʚʳcʦʪʦʡ ʠ ʰʠʨʠʥʦʡ 4,7ʭ3,3 ʤ) ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ (ʢʦʥʚʝʡʝʨʥʳʝ ʰʪʨʝʢʠ ʠ ʙʨʝʤʩʙʝʨʛʠ) ʟʘʢʨʝʧʣʝʥʳ ʘʥʢʝʨʥʦʡ 

ʢʨʝʧʴʶ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 12-14 ʩʪʘʣʝʧʦʣʠʤʝʨʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʩ ʰʘʛʦʤ ʫʩʪʘʥʦʚʢʠ 0,5 

ʤʝʞʜʫ ʨʷʜʘʤʠ (ʯʝʨʝʟ ʦʜʠʥ ʧʦʜ ʰʪʨʠʧʩ) ʠ 0,65 ʤ ʚ ʨʷʜʘʭ  ʠ 4-6 ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ 

ʙʦʢʦʚʳʭ ʘʥʢʝʨʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʰʪʨʠʧʩ (ʰʚʝʣʣʝʨ ˉ 10, ʧʦʣʦʩʫ 150ʭ5 ʤʤ) ʩ 

ʩʝʪʯʘʪʦʡ ʟʘʪʷʞʢʦʡ ʪʠʧʘ ʄʄ ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  ʂʨʦʚʝʣʴʥʳʝ ʘʥʢʝʨʘ ʪʠʧʘ 

ɸʄɺ ʜʣʠʥʦʡ 2,4 ʤ, ʘ ʙʦʢʦʚʳʝ ʪʠʧʘ ɸʄ ʜʣʠʥʦʡ 1,6-1,8 ʤ ʧʦʜ ʫʛʣʦʤ 35-40
ʦ
 ʢ 

ʥʘʧʣʘʩʪʦʚʘʥʠʶ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʩ ʩʝʪʢʦʡ 1ʭ1 ʤ ʜʣʷ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʰʧʫʨʘ ʥʘ 4 

ʭʠʤʠʯʝʩʢʠʝ ʘʤʧʫʣʳ ɸʄʂ-ʄ. ʇʨʠ  ʘʨʦʯʥʦʡ  ʬʦʨʤʝ ʚʳʨʘʙʦʪʦʢ ʧʨʠʤʝʥʷʝʪʩʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʨʝʧʴ, cʦʩʪʦʷʱʘʷ ʠʟ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʢʨʝʧʠ ʠʟ ʘʨʦʢ ʉɺʇ 27 ʯʝʨʝʟ 0,5 

ʤ ʠ ʘʥʢʝʨʥʦʡ ʯʝʨʝʟ 0,5 ʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 9 ʢʨʦʚʝʣʴʥʳʭ ʠ 2 ʙʦʢʦʚʳʭ (ʜʣʠʥʦʡ 1,8 ʤ) 

ʘʥʢʝʨʦʚ ʠʣʠ ʙʝʟ ʥʠʭ ʩ ʟʘʪʷʞʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ. ɺ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥʘʭ ʠʣʠ ʩ 

ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʙʦʢʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʦʢʦʚʳʝ ʩʪʦʡʢʠ 

ʠʟ ʧʨʦʬʠʣʝʡ Cɺʇ27 ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʘʥʢʝʨʘʤʠ ʢ ʙʦʢʘʤ ʚʳʨʘʙʦʪʢʠ ʯʝʨʝʟ 1ʤ. 

ʇʨʦʯʥʦʩʪʴ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 20  ʜʦ 40 ʄʇʘ. ʉʢʦʨʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʘʥʢʝʨʥʦʡ ʢʨʝʧʴʶ ʚ ʯʠʩʪʦʤ ʚʠʜʝ: 

ʧʦʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ 100-140 ʤ/ʤʝʩ., ʧʣʘʩʪʦʚʳʭ 130-200 ʤ/ʤʝʩ. ʧʦ ʫʛʣʶ ʥʘ 

ʥʝʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʘʙʦʷʭ ʠ 90-120ʤ/ʤʝʩ. ï ʧʦ ʫʛʣʶ ʥʘ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʘʙʦʷʭ; 120-

180 ʤ/ʤʝʩ.-ʧʦ ʩʤʝʰʘʥʥʳʤ ʟʘʙʦʷʤ. ʉʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ 

ʢʨʝʧʣʝʥʠʠ ʩʤʝʰʘʥʥʦʡ ʢʨʝʧʴʶ: ʧʦʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ 60-100 ʤ/ʤʝʩ., ʧʣʘʩʪʦʚʳʭ ï 140-200 

ʤ/ʤʝʩ. ɼʣʷ ʨʘʟʨʝʟʥʳʭ ʧʝʯʝʡ (ʨʘʟʤʝʨʳ ʰʠʨʠʥʘ ï 6,5 ʤ, ʚʳʩʦʪʘ 2,5 ʤ) ʪʝʤʧʳ ʧʨʦʭʦʜʢʠ 

50-80 ʤ/ʤʝʩ. ʉʨʦʢ ʩʣʫʞʙʳ ʚʳʨʘʙʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 3-4 ʣʝʪ. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʘʥʢʝʨʦʚ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ (ʪʨʝʱʠʥʦʚʘʪʳʝ, 

ʥʝʫʩʪʦʡʯʠʚʳʝ, ʦʙʚʦʜʥʝʥʥʳʝ ʧʦʨʦʜʳ, ʥʘʣʠʯʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʜʨ.), 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʢʨʝʧʠ (ʥʘʧʨʠʤʝʨ, ʚʧʠʩʳʚʘʥʠʷ ʘʨʦʢ ʨʘʤʥʦʡ ʢʨʝʧʠ). 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ɸʥʢʝʨʥʘʷ ʢʨʝʧʴ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ ʚʳʨʘʙʦʪʢʘʭ, ʩʦʭʨʘʥʷʝʤʳʭ 

ʧʦʚʪʦʨʥʦ, ʪʘʢ ʠ ʚ ʧʦʛʘʰʘʝʤʳʭ ʟʘ ʣʘʚʦʡ ʠʣʠ ʧʨʦʚʦʜʠʤʳʭ ʚʧʨʠʩʝʯʢʫ ʢ ʚʳʨʘʙʦʪʘʥʥʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʟʘʣʦʞʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʥʘ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʨʘʙʦʪʢʘʭ (ʰʘʭʪʳ ʠʤ. ʂʫʟʝʤʙʘʝʚʘ, ʠʤ. ʂʦʩʪʝʥʢʦ, çʉʘʨʘʥʩʢʘʷè, 

çʊʝʥʪʝʢʩʢʘʷè, çɸʙʘʡʩʢʘʷè, çʐʘʭʪʠʥʩʢʘʷè, ʠʤ. ʃʝʥʠʥʘ, çʂʘʟʘʭʩʪʘʥʩʢʘʷè) (ʪʘʙʣʠʮʘ 1). 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ: ʚ ʮʝʣʠʢʝ, ʚ ʧʨʠʩʝʯʢʫ, ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ 
ʨʘʙʦʪ, ʚʥʝ ʝʝ; 

- ʚʠʜ ʢʨʝʧʣʝʥʠʷ: ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʨʘʤʥʦʝ, ʩʤʝʰʘʥʥʦʝ (ʤʝʪʘʣʣʦ-ʘʥʢʝʨʥʦʝ) ʠ 

ʘʥʢʝʨʥʦʝ. 
ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ ʙʘʩʩʝʡʥʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʭʦʜʢʠ ʧʨʠʤʝʨʥʦ ʚ 25ï30 % ʠʟ ʥʠʭ ʧʨʦʠʩʭʦʜʷʪ ʦʧʘʩʥʳʝ 
ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ ʦʙʥʘʞʝʥʠʡ, ʚ ʵʪʦʤ ʯʠʩʣʝ 40% ʠʟ ʥʠʭ ʚʥʝ 
ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʠ 60%-ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ. ʇʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ 
ʦʙʥʘʞʝʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʨʘʙʦʪʦʢ ʥʘ 40-45 % ʠ 
ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ ʢʨʝʧʝʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 35-40 % ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 
ʥʘ ʛʦʨʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜʥʳʭ 
ʦʙʥʘʞʝʥʠʡ ʠ ʦʙʨʫʰʝʥʠʝʤ ʧʦʨʦʜ ʢʨʦʚʣʠ, ʠ ʙʦʢʦʚ ʚʳʨʘʙʦʪʦʢ.  

 

ʊʘʙʣʠʮʘ 1 ï ʇʣʦʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ  ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

 

ʇʣʦ 

ʱʘʜʴ 

ʩʝʯʝʥʠʷ 

ʚʳʨʘʙʦ- 

ʪʢʠ ʚ 

ʩʚʝʪʫ, 

ʤ
2
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʦʛʦ 

ʢʨʝʧʣʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʘʥʢʝʨʦʚ ʥʘ ʤ
2
, ʘʥʢ/ʤ

2
 

1,0 1,25 1,35 1,5 1,75 1,85 2,0 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʘʥʢʝʨʘʤʠ ʚ ʨʷʜʫ ʠ ʨʷʜʘʤʠ 

ʘʥʢʝʨʦʚ, ʤ 

1,0 0,9 0,85 0,8 0,75 0,72 0,7 

12,8 ʘʥʢʝʨʦʚ ʚ ʨʷʜʫ, ʘʥʢ/ʤ 

ʘʥʢʝʨʦʚ, ʘʥʢ/ʤ 

4,0 

4,0 

4,0 

4,4 

5,0 

5,9 

5,0 

6,2 

5,0 

6,7 

6,0 

8,4 

6,0 

8,6 

14,4 ʘʥʢʝʨʦʚ: ʚ ʨʷʜʫ, ʘʥʢ/ʤ 

ʘʥʢʝʨʦʚ: ʚ ʨʷʜʫ, ʘʥʢ/ʤ 

5,0 

5.0 

5,0 

5,6 

5,0 

5,9 

6,0 

7,5 

6,0 

8,0 

7,0 

9,7 

7,0 

10,0 

17,6 ʘʥʢʝʨʦʚ ʚ ʨʷʜʫ, ʘʥʢ/ʤ 

ʘʥʢʝʨʦʚ, ʘʥʢ/ʤ 

5,0 

5,0 

6,0 

6,7 

6,0 

7,0 

6,0 

7,5 

7,0 

9,4 

7,0 

9.7 

7,0 

10,0 

20,3 ʘʥʢʝʨʦʚ ʚ ʨʷʜʫ, ʘʥʢ/ʤ 

ʘʥʢʝʨʦʚ, ʘʥʢ/ʤ 

6,0 

6,0 

6,0 

6.7 

7,0 

7,9 

7,0 

8,8 

8,0 

10,6 

8,0 

11,1 

8.0 

11,4 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʢʨʝʧʣʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʚʝʡʝʨʥʦʛʦ ʰʪʨʝʢʘ 35ʢ10-ʟ ʰʘʭʪʳ ʠʤ. ʂʫʟʝʤʙʘʝʚʘ. 

ʉ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʢʠ (ʜʦ 750-800 ʤ), ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ (ʜʦ 18-20 ʤ
2
), ʧʨʠ ʩʨʦʢʝ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦ 3-5 ʣʝʪ, ʨʘʩʪʫʪ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ 

ʢʨʦʚʣʠ (0,3-0,5 ʤ ʠ ʙʦʣʝʝ), ʧʦʯʚʳ (0,4-0,6 ʤ ʠ ʙʦʣʝʝ) ʥʘ ʠʭ ʢʦʥʪʫʨʝ ʧʨʠ ʥʘʛʨʫʟʢʝ ʥʘ 

ʢʨʝʧʴ (ʜʦ 800-900 ʢʅ), ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʤʥʦʡ ʢʨʝʧʠ (2,6-2,7 

ʨʘʤ/ʧʦʛ. ʤ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ) ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ï ʪʘʙʣʠʮʘ 2. 
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ʘ) 

 
 

ʙ) 

 
 

ʘ) ï ʩʤʝʱʝʥʠʷ ʢʦʥʪʫʨʦʚ: 1-ʘʥʢʝʨʥʘʷ ʢʨʝʧʴ; 2-ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʨʝʧʴ; 3-ʫʩʠʣʝʥʥʘʷ ʚ ʟʦʥʘʭ 

ʥʘʨʫʰʝʥʠʡ ʠʣʠ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; ʙ) ï ʛʝʦʤʝʭʘʥʠʢʘ ʩʤʝʱʝʥʠʡ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʢʠ 
 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʨʝʧʣʝʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʭʝʤʘʭ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʨʘʙʦʪʦʢ, ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʟʘʜʠ ʣʘʚʳ ʚ 1,3-2,5 ʨʘʟʘ ʠ ʧʦʚʪʦʨʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ 1,7-3,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʩʝʯʥʳʤʠ ʠ ʚʳʨʘʙʦʪʢʘʤʠ, ʧʨʦʡʜʝʥʥʳʤʠ ʚ 

ʫʛʦʣʴʥʦʤ ʤʘʩʩʠʚʝ. ɽʩʣʠ ʜʘʚʣʝʥʠʝ ʚʜʦʣʴ ʚʳʝʤʦʯʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚʦʟʨʦʩʣʦ, ʥʘʧʨʠʤʝʨ, ʥʘ 

60 ʄʇʘ, ʪʦ ʢʦʥʚʝʨʛʝʥʮʠʷ  ʩʦʩʪʘʚʣʷʝʪ ʚ ʦʪʩʪʘʶʱʝʡ ʚʳʨʘʙʦʪʢʝ 16%, ʚ ʚʳʨʘʙʦʪʢʝ, 

ʧʨʦʡʜʝʥʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʘʚʦʡ ʨʘʩʪʝʪ ʥʘ 26%,  ʘ ʚ ʦʧʝʨʝʞʘʶʱʝʡ ʚʳʨʘʙʦʪʢʝ ï ʦʢʦʣʦ 

37% ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʳʩʦʪʳ. ʆʪʩʪʘʶʱʘʷ ʚʳʨʘʙʦʪʢʘ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʝʤ ʜʘʚʣʝʥʠʠ, ʯʝʤ ʜʨʫʛʠʝ ʚʳʨʘʙʦʪʢʠ  ʠ ʢʨʝʧʴ ʚ ʥʝʡ ʚ ʜʚʘ 

ʨʘʟʘ ʫʩʪʦʡʯʠʚʝʝ, ʯʝʤ ʧʨʠ ʦʧʝʨʝʞʘʶʱʝʡ ʚʳʨʘʙʦʪʢʝ. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʞʠʜʘʝʤʳʝ ʩʤʝʱʝʥʠʷ ʢʨʦʚʣʠ ʠ ʧʦʯʚʳ ʚ ʚʳʨʘʙʦʪʢʘʭ 

 
ʍʘʨʘʢʪʝʨ ʧʨʦʚʝʜʝʥʠʷ    

ʚʳʝʤʦʯʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ʈʘʩʯʝʪʥʳʝ  ʟʥʘʯʝʥʠʷ 

Vʦʯ, 

ʤʤ/ʩʫʪ 

Vʫ, 

ʤʤ/ 

ʩʫʪ 

R01, 

ʤʤ 

R02, 

ʤʤ 

Rʘ, 

ʤʤ 

Rʦ, 

ʤʤ 

ʇʨʦʡʜʝʥʥʘʷ ʚ ʤʘʩʩʠʚʝ 0,6 - 60 - - 250 

ʇʨʠʩʝʯʥʘʷ 1,2 - 110 - - 500 

ʆʬʦʨʤʣʷʝʤʘʷ ʟʘ ʣʘʚʦʡ - 1,5 - 110 160 680 

ʇʦʜʜʝʨʞʠʚʘʝʤʘʷ ʟʘ ʣʘʚʦʡ  0,6-0,9 0,8-1,6 60 110 140-160 850 

 

ɺ ʪʘʙʣʠʮʝ 2: Vʦʯ ʠ Vʫ -ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʡ ʧʦʨʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʥʝ ʟʦʥʳ 

ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʠ  ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ; R01, R02, Rʘ, Rʦ -
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ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʚ ʟʦʥʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʨʝʤʝʥʥʦʛʦ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʧʝʨʝʜʠ 

ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʣʘʚʳ;  ʘʢʪʠʚʥʳʭ ʩʜʚʠʞʝʥʠʡ ʢʨʦʚʣʠ ʟʘ ʧʝʨʚʦʡ ʣʘʚʦʡ; ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ 

ʦʞʠʜʘʝʤʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʣʦʪʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʘʥʢʝʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʢʠ 

ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʚʣʠʷʥʠʠ ʬʨʦʥʪʘ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʚʦʢʨʫʛ ʚʳʨʘʙʦʪʦʢ ʫʧʨʦʯʥʝʥʥʦʡ ʟʦʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʫʯʝʥʠʝ ʧʦʨʦʜ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʧʦʜʘʪʣʠʚʦʡ ʢʨʝʧʴʶ. ɺ 

ʚʳʨʘʙʦʪʢʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʘʥʢʝʨʥʦʡ ʢʨʝʧʴʶ ʧʫʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,1-0,15 ʤ, ʘ ʚ 

ʚʳʨʘʙʦʪʢʝ ʩ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʢʨʝʧʴʶ (ʄʈʂ) - 0,4-0,5 ʤ. ʆʧʫʩʢʘʥʠʝ ʢʨʦʚʣʠ ʧʨʠ ʵʪʦʤ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,0-1,1 ʤ. 

ʅʘʯʘʣʦ ʠʥʪʝʥʩʠʚʥʳʭ  ʩʤʝʱʝʥʠʡ ʧʦʨʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 80 -120 ʤ ʦʪ 

ʣʘʚʳ (ʧʨʠ  ʤʘʢʩʠʤʫʤʝ ʥʘʛʨʫʟʢʠ 250 - 350 ʢʅ ʠ ʜʦʧʫʩʪʠʤʦʡ 260 ʢʅ, ʧʨʠ ʰʘʛʝ ʢʨʝʧʠ  

ʄʈʂï 0,5 ʤ) ʦʪ ʣʠʥʠʠ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ  ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʢʨʦʚʣʠ  0,5-1,1ʤ 

ʧʦ ʢʫʙʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ ʦʪ 1,5 ʜʦ 4,0 ʤ. ʉʤʝʱʝʥʠʷ 

ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʥʘ 20-45% ʤʝʥʴʰʝ ʩʤʝʱʝʥʠʡ  ʢʨʦʚʣʠ. ʇʨʠ ʵʪʦʤ ʩʤʝʱʝʥʠʷ ʙʦʢʦʚ ʩʦ 

ʩʪʦʨʦʥʳ ʚʳʝʤʦʯʥʦʛʦ ʩʪʦʣʙʘ ʥʘ 25ï45% ʙʦʣʴʰʝ, ʯʝʤ ʩʦ ʩʪʦʨʦʥʳ ʥʝʪʨʦʥʫʪʦʛʦ ʤʘʩʩʠʚʘ. 

ʈʘʩʩʣʦʝʥʠʝ (ʜʦʣʛʦʚʝʯʥʦʩʪʴ) ʧʦʨʦʜ ʥʘ ʛʣʫʙʠʥʝ 2,0-2,5 ʤ ʩʦʩʪʘʚʠʣʦ 0,2-0,25 ʤ  ʧʨʠ 

ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 1,5-2,0ʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - 0,5-0,55ʤ ʧʨʠ ʤʦʱʥʦʩʪʠ 

ʧʣʘʩʪʘ - 3,5-4,5ʤ. 

ʅʘʛʨʫʟʢʘ ʥʘ ʢʨʝʧʴ ʧʨʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ 2,0 ʠ 4,0 ʤ ʩʦʩʪʘʚʠʣʠ ʩʦ ʩʪʦʨʦʥʳ ʢʨʦʚʣʠ 

50 ʠ 80 ʢʅ, ʩʦ ʩʪʦʨʦʥʳ ʚʳʝʤʦʯʥʦʛʦ ʩʪʦʣʙʘ 45 ʠ 70 ʢʅ, ʩʦ ʩʪʦʨʦʥʳ ʥʝʪʨʦʥʫʪʦʛʦ ʤʘʩʩʠʚʘ 

40 ʠ 65 ʢʅ (ʤʝʥʴʰʝ ʥʘ 7ï8 %).   ʊʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʣʘʩʪʘʭ ʤʦʱʥʦʩʪʴʶ 1,5-2,0 ʠ 

3,5-4,0 ʤ ʨʘʟʚʠʚʘʣʦʩʴ ʧʦʜ  ʚʣʠʷʥʠʝʤ ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʫ 2,5 ʠ 4,5 ʤ, ʚ ʙʦʢʘʭ - 

0,9 ʠ 1,2-1,7 ʤ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ 0,1-0,3ʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʜʣʠʥʦʡ 2,3-2,4ʤ ʩ ʫʩʪʘʥʦʚʢʦʡ ʝʝ ʧʦʜ ʫʛʣʦʤ ʢ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. 

ʇʨʠʤʝʥʝʥʠʷ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʩʤʝʱʝʥʠʷ 

ʢʨʦʚʣʠ (ʨʠʩʫʥʦʢ 2) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʚʳʨʘʙʦʪʢʠ ʥʘ 55%.  

ʘ) 

15010050

0,4

0,8

L,ʤ

U

I II

ʢ,ʤ

 
ʙ) 

 
I ï ʩ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ (ʄʈʂ); II ï ʩ ʘʥʢʝʨʥʦʡ ʠ ʄʈʂ. 

ʇʘ: ʘ ï 0,8; ʙ ï 1,0; ʚ ï 1,2 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʘʥʢʝʨʦʚʘʥʠʷ (Uʢ - ʙ) ʥʘ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʢʨʦʚʣʠ 

(Uʢ - ʘ) ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʘʚʳ ʠ ʧʣʦʪʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʘʥʢʝʨʦʚ (ʇʘ, ʘʥʢ./ʤ
2
) 
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ɼʣʷ  ʧʦʨʦʜ ʧʦʯʚʳ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʜʥʦʪʠʧʥʳ  ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʤʝʱʝʥʠʡ ʧʦʯʚʳ ʧʨʠ ʘʥʢʝʨʦʚʘʥʠʠ ʧʦʨʦʜ 

ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʢʠ. ʆʪʣʠʯʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʦʷʚʣʝʥʠʷ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʧʫʯʝʥʠʷ ʧʦʯʚʳ ʧʨʝʚʳʰʘʶʪ ʚ 1,25 -1,27 ʨʘʟʘ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ ʢʨʦʚʣʠ. 

ʆʙʨʘʙʦʪʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʦʜʜʫʪʠʷ ʧʦʯʚʳ (Uʧ, ʤ) ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʘʚʳ (Lʣ, 

ʤ) ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ ʚʳʨʘʙʦʪʢʠ: 

 

Uʧ=0,7-0,003 x Lʣ,                                          (1) 

 

ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʘʥʢʝʨʦʚʘʥʠʷ ʥʘ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʧʦʯʚʳ (Uʧ
ʘ
 , ʤ) ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʘʚʳ (Lʣ, ʤ) 

 

Uʧ
ʘ
=0,7-0,003 x Lʣ.                                  (2) 

 

ʋʩʪʘʥʦʚʢʘ ʘʥʢʝʨʦʚ ʫʤʝʥʴʰʘʝʪ ʩʤʝʱʝʥʠʷ ʧʦʨʦʜ ʢʨʦʚʣʠ ʠ ʧʦʯʚʳ, ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʟʦʥ ʨʘʩʩʣʦʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,25 ʨʘʟʘ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʘʥʢʝʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ (0,8ï1,2 ʘʥʢ./ʤ
2
) ʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʜʝʬʦʨʤʘʮʠʠ ʚʳʨʘʙʦʪʦʢ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʨʦʚʣʠ ʟʘ ʩʯʝʪ ʢʨʝʧʠ 

ʫʩʠʣʝʥʠʷ ʚ ʚʠʜʝ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ, ʨʘʩʪʝʪ ʧʨʦʯʥʦʩʪʴ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʟʘ ʩʯʝʪ ʠʭ 

çʩʰʠʚʢʠè ʘʥʢʝʨʘʤʠ (ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,2-1,3 ʨʘʟʘ). ɺʝʣʠʯʠʥʘ ʦʙʱʝʡ ʜʝʬʦʨʤʘʮʠʠ ʙʦʢʦʚ 

ʚʳʨʘʙʦʪʢʠ ʧʨʠ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʢʨʝʧʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 0,55 ʤ  ʠʣʠ ʚ 2  ʨʘʟʘ 

ʙʦʣʴʰʝ ʜʝʬʦʨʤʘʮʠʡ, ʯʝʤ ʧʨʠ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ.  

ʆʜʥʠʤ ʠʟ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʘʥʢʝʨʥʦʡ ʢʨʝʧʠ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʦ ʧʨʠʥʠʤʘʪʴ ʧʘʨʘʤʝʪʨʳ ʢʨʝʧʣʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʜʝʣ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʘʥʢʝʨʥʦ-

ʘʨʦʯʥʦʡ ʠ ʘʥʢʝʨʥʦʡ ʢʨʝʧʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʜʝʨʞʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʙʦʢʦʚ ʚʳʨʘʙʦʪʢʠ ʚ 3 ʨʘʟʘ, ʘ ʧʫʯʝʥʠʝ ʧʦʨʦʜ 

ʧʦʯʚʳ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʦʣʴʢʦ ʤʝʪʘʣʣʦʘʨʦʯʥʦʡ ʢʨʝʧʠ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʨʝʧʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʧʨʦʷʚʣʝʥʠʡ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʫʩʪʘʥʦʚʣʠʚʘʪʴ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ ʚ 

ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ 

ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. 
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8 ɼʝʤʠʥ ɺ.ʌ., ʀʩʘʙʝʢ ʊ.ʂ., ʍʫʘʥʛʘʥ ʅ., ɼʝʤʠʥʘ ʊ.ɺ.ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚʤʝʱʘʶʱʠʭ 
ʧʦʨʦʜ ʚʙʣʠʟʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ. - ɸʣʤʘʪʳ: 

ɻʦʨʥʳʡ ʞʫʨʥʘʣ ʂʘʟʘʭʩʪʘʥʘ, ˉ5, 2017. ï ʩ. 20-23.  

9 ɼʝʤʠʥ ɺ.ʌ., ʀʩʘʙʝʢ ʊ.ʂ., ʍʘʣʠʢʦʚʘ ʕ.ʈ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʧʦʨʦʜʘʭ ʧʨʠ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ / ʄʦʥʦʛʨʘʬʠʷ. -ʂʘʨʘʛʘʥʜʘ: ʊʆʆ çɸʨʢʦè, 2018. ï 132 ʩ.  
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ʙʘʩʩʝʡʥʘ 

 
ɼʨʠʞʜ ʅ.ɸ., ɿʘʤʘʣʠʝʚ ʅ.ʄ., ɿʘʭʘʨʦʚ ɸ.ʄ. 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʨʘʛʘʥʜʘ, 

ʂʘʟʘʭʩʪʘʥ) 
 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʡ ʜʝʛʘʟʘʮʠʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʦʣʴ, ʤʝʪʘʥ, ʜʝʛʘʟʘʮʠʷ, ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʢʚʘʞʠʥʳ. 

 

ʇʣʦʱʘʜʴ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3600 ʢʤ
2
. ʅʘ 

ʜʦʣʶ  ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 2000 ʢʤ
2
. ʋʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʙʘʩʩʝʡʥʘ 

ʩʦʜʝʨʞʠʪ ʜʦ 80 ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 110ʤ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʧʘʩʳ ʙʘʩʩʝʡʥʘ ʜʦ ʛʣʫʙʠʥʳ 1800 ʤ ʩʦʩʪʘʚʣʷʶʪ 30 ʤʣʨʜ. ʪ., ʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ï 9 

ʤʣʨʜ. ʪ., ʩʨʝʜʥʷʷ ʛʘʟʦʥʦʩʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 15-30 ʤ
3
/ʪ. ʋʛʦʣʴ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʛʘʟʦʥʦʩʥʳʭ ʚ ʤʠʨʝ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʦʡ 

ʛʘʟʦʦʙʠʣʴʥʦʩʪʴʶ (15-30 ʤ
3
/ʪ), ʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ 

ʛʦʨʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʪʝʭʥʦʣʦʛʠʶ ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʩʦʧʨʷʞʝʥʦ ʩ ʧʨʦʠʩʭʦʜʷʱʠʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʘʚʘʨʠʷʤʠ ʩ ʙʦʣʴʰʠʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ. 

ʄʠʨʦʚʘʷ ʜʦʙʳʯʘ ʫʛʣʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʭʦʪʷ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʠʩʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʜʦʙʳʯʘ ʫʛʣʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 4,5-

5 ʤʣʨʜ.ʪ. ʄʠʨʦʚʳʤ ʣʠʜʝʨʦʤ  ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ʷʚʣʷʝʪʩʷ ʂʠʪʘʡ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 47% ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʨʝʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʢʦʢʩʫʶʱʠʭʩʷ ʫʛʣʷʭ, ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ 

ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ. ʈʘʟʚʝʜʘʥʥʳʝ ʫʛʦʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʪʝʥʮʠʘʣ ʩʦʟʜʘʥʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʛʨʦʤʝʥ. ʆʙʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʠ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ 

ʫʛʣʷ ʂʘʟʘʭʩʪʘʥʘ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 150 ʤʣʨʜ.ʪ. ʀʟʚʝʩʪʥʦ ʙʦʣʝʝ 400 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʧʨʦʷʚʣʝʥʠʡ ʢʘʤʝʥʥʳʭ ʠ ʙʫʨʳʭ ʫʛʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʫʛʣʷ 

ʩʦʩʪʘʚʣʷʶʪ 33,6 ʤʣʨʜ.ʪ, ʠʟ ʥʠʭ 63% ʟʘʧʘʩʳ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʝʥʥʳʭ 

ʢʦʢʩʫʶʱʠʭʩʷ ʜʦ 20%. 

ʇʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʫʛʣʷ ʟʘʢʣʶʯʝʥʘ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ  ʦʙʣʘʩʪʠ   ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʙʳʯʫ ʫʛʣʷ 

ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʨʘʟʨʝʟʝ ʐʫʙʘʨʢʦʣʴʩʢʠʡ, ʄʦʣʦʜʝʞʥʳʡ, ʂʫʟʥʝʮʢʠʡ ʠ ʧʦʜʟʝʤʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʩʪʘʚʰʠʝʩʷ 8 ʰʘʭʪʘʤʠ ʋɼ ɸʆ çɸʨʩʝʣʦʨʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫè ʠʟ ʨʘʥʝʝ 

ʨʘʙʦʪʘʚʰʠʭ 28.   

ʂʘʟʘʭʩʪʘʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤʠ ʪʦʧʣʠʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʭʦʜʠʪ ʚ 

ʜʝʩʷʪʢʫ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʛʣʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʋʛʦʣʴʥʘʷ ʦʪʨʘʩʣʴ  

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʦʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ 

ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 80% ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ, 

ʘ ʪʘʢʞʝ 100 % ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʢʩʘ. ʉʝʛʦʜʥʷ 

ʤʦʱʥʦʩʪʠ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʝʨʝʞʘʶʪ 

ʩʧʨʦʩ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʳʥʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʛʣʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʷ. ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 

ʙʘʩʩʝʡʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ ʜʦʙʳʯʠ ʮʝʥʥʳʭ ʢʦʢʩʫʶʱʠʭʩʷ ʫʛʣʝʡ ʚ ʩʪʨʘʥʝ, 

ʩʧʨʦʩ ʥʘ ʢʦʪʦʨʳʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʟʥʘʯʠʪʝʣʝʥ. 

ʐʘʭʪʘʤʠ ʫʛʦʣʴʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʝʞʝʛʦʜʥʦ ʜʦʙʳʚʘʝʪʩʷ ʜʦ 10-10,5 ʤʣʥ.ʪ ʫʛʣʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʷʚʢʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʠʚʰʝʛʦʩʷ 

ʨʳʥʢʘ ʩʙʳʪʘ ʫʛʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʘʣʴʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ɸʆ çɸʨʩʝʣʦʨʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫè ʠ ʜʚʫʭ ʝʛʦ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ.  
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ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʪʨʦ ʚʦʟʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʳʯʠ ʜʦ 20 ʤʣʥ.ʪ ʚ ʛʦʜ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʙʝʟ ʧʨʦʭʦʜʢʠ ʥʦʚʳʭ ʩʪʚʦʣʦʚ ʠ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʨʘʟʚʠʪʠʝ ʰʘʭʪ, ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʯʠʩʪʥʦʡ ʟʘʙʦʡ ʠ 

ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʘʭʪ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʪʝʤʧʳ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʜʦʙʳʚʘʶʱʠʭ ʚ ʦʩʥʦʚʥʦʤ ʢʦʢʩʫʶʱʠʝʩʷ ʫʛʣʠ, ʷʚʣʷʝʪʩʷ 

ʨʦʩʪ ʛʣʫʙʠʥʳ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʘʷ ʛʘʟʦʥʦʩʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

ɺʩʝ ʰʘʭʪʳ ʙʘʩʩʝʡʥʘ ʦʪʥʝʩʝʥʳ ʢ ʦʧʘʩʥʳʤ ʧʦ ʚʥʝʟʘʧʥʳʤ ʚʳʙʨʦʩʘʤ ʫʛʣʷ ʠ ʛʘʟʘ. ɹʘʩʩʝʡʥ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʛʘʟʦʥʦʩʥʳʭ ʚ ʤʠʨʝ. ʀʟ-ʟʘ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʛʘʟʦʥʦʩʥʦʩʪʠ 

ʧʣʘʩʪʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʙʘʩʩʝʡʥʝ, ʚʦʧʨʦʩʳ ʥʘʜʝʞʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ 

ʚr ʨʘʙʦʪʦʢ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʦ ʬʘʢʪʦʨʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ, ʪʘʢ ʠ ʧʦ ʬʘʢʪʦʨʫ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚʳʝʤʦʯʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʠʤʝʥʷʝʤʳʝ ʥʘ ʰʘʭʪʘʭ ʦʯʠʩʪʥʳʝ ʢʦʤʙʘʡʥʳ ʠ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʠʭ ʪʝʭʥʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʣʘʚʫ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 10000-15000 ʪ/ʩʫʪ. ʆʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʛʦ ʛʘʟʦʚʦʛʦ ʬʘʢʪʦʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʦ 2000-3000 ʪ/ʩʫʪ, ʪʘʢ ʢʘʢ ʧʦ ʬʘʢʪʦʨʫ 

ʚʝʥʪʠʣʷʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʯʠʩʪʥʦʡ ʟʘʙʦʡ, 

ʷʚʣʷʶʱʠʡʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ʆʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʝʤʧʳ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠʟ-ʟʘ ʧʨʝʚʳʰʝʥʠʷ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʘʚʠʣʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʨʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʠ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʡ 

ʩʪʨʫʠ ʚ ʚʳʨʘʙʦʪʢʘʭ [1]. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʛʘʟʦʥʦʩʥʦʩʪʠ 

ʧʣʘʩʪʦʚ. ʇʨʦʙʣʝʤʘ ʜʝʛʘʟʘʮʠʠ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʚʩʝʛʜʘ ʩʪʦʷʣʘ ʠ ʩʪʦʠʪ ʚ ʨʷʜʫ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʩʢʦʨʝʡʰʝʛʦ ʨʝʰʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʧʳʪ ʨʘʙʦʪ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʧʦ ʜʝʛʘʟʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʛʘʟʦʥʦʩʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʳʩʦʢʘʷ 

ʛʘʟʦʥʦʩʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʚʟʨʳʚʦʚ ʤʝʪʘʥʘ ʥʘ 

ʰʘʭʪʘʭ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʯʝʣʦʚʝʯʝʩʢʠʤ ʪʨʘʛʝʜʠʷʤ. ʊʦʣʴʢʦ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʟʨʳʚʳ ʤʝʪʘʥʘ ʫʥʝʩʣʠ 141 ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʫʛʣʷ, 

ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ, ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ, ʥʘʨʷʜʫ ʩ 

ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʘʥʦʥʦʩʥʳʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʦʩʦʙʝʥʥʦ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ): 

1. ʀʟʚʣʝʯʝʥʠʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʚ ʪʚʝʨʜʦʤ ʠ ʛʘʟʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪ.ʝ. ʧʦʧʫʪʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʜʦʙʳʯʘ ʤʝʪʘʥʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦʛʦ ʦʪʚʦʜʘ. 

2. ʀʟʚʣʝʯʝʥʠʝ ʤʝʪʘʥʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦ ʥʘʯʘʣʘ 

ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ ʫʛʣʝʛʘʟʦʚʳʤʠ, ʪʘʢ 

ʢʘʢ ʟʘʧʘʩʳ ʤʝʪʘʥʘ ʚ ʥʠʭ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʟʘʧʘʩʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʪʝʯʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʦʠʩʢʫ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʕʪʘ ʦʙʱʝʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ.  



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʠʨʦʚʦʤ ʦʧʳʪʝ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʟʘʨʫʙʝʞʥʳʤʠ, ʛʜʝ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʝʢʪʳ ʧʦʧʫʪʥʦʡ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʥʦʚʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ.  

ʇʦ ʧʦʩʣʝʜʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʥʘ ʛʣʫʙʠʥʝ ʜʦ ʛʣʫʙʠʥʳ 

1800 ʤ ʟʘʧʘʩʳ ʤʝʪʘʥʘ ʦʮʝʥʠʚʘʶʪʩʷ ʦʪ 850 ʤʣʨʜ.ʤ
3
 ʜʦ 4,0 ʪʨʣʥ.ʤ

3
. ʋʢʘʟʘʥʥʳʝ ʟʘʧʘʩʳ 

ʦʮʝʥʦʯʥʳʝ ʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, 

ʘ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʧʘʩʦʚ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ.  

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʚ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʟʘʧʘʩʦʚ ʤʝʪʘʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʰʠʨʦʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʤʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʦʙʲʝʤʦʚ ʤʝʪʘʥʘ ʚ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʜʘʪʴ ʵʢʩʧʝʨʪʥʫʶ 

ʦʮʝʥʢʫ ʧʨʦʝʢʪʘ, ʧʝʨʝʧʨʦʚʝʨʠʪʴ ʟʘʧʘʩʳ ʧʦ ʢʘʨʪʘʤ ʧʣʦʱʘʜʝʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʨʦʝʢʪ ʦʩʚʦʝʥʠʷ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʮʝʣʴʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʦʙʳʯʠ ʤʝʪʘʥʘ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʇʆ çʂʘʨʘʛʘʥʜʘʫʛʦʣʴè,  ʂʅʀʋʀ ʠ ʄʦʩʢʦʚʩʢʠʤ ʛʦʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ 

ʧʨʦʚʦʜʠʣʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʚʣʝʯʝʥʠʶ 

ʤʝʪʘʥʘ ʠʟ ʥʝʨʘʟʛʨʫʞʝʥʥʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʎʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʙʦʪ ʙʳʣʦ ʩʥʠʞʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʛʘʟʦʥʦʩʥʦʩʪʠ ʠ 

ʚʳʙʨʦʩʦʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɿʘ ʙʦʣʝʝ, ʯʝʤ 50 ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʙʳʣʦ ʠʩʧʳʪʘʥʦ ʙʦʣʝʝ 10-

ʪʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ, ʧʨʦʙʫʨʝʥʦ 155 ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ 

ʛʠʜʨʦʨʘʩʯʣʝʥʝʥʠʝʤ ʧʣʘʩʪʦʚ, ʦʙʨʘʙʦʪʘʥʦ ʙʦʣʝʝ 80 ʤʣʥ. ʪʦʥʥ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ 

ʫʛʣʷ, ʧʨʦʠʟʚʝʜʝʥʦ 245 ʧʣʘʩʪʦʦʧʝʨʘʮʠʡ ʠ ʠʟʚʣʝʯʝʥʦ 104,2 ʤʣʥ.ʤ
3
 ʤʝʪʘʥʘ ʧʨʠ ʵʪʦʤ 

ʩʨʝʜʥʠʡ ʜʝʙʠʪ ʧʦ ʩʢʚʘʞʠʥʘʤ ʩʦʩʪʘʚʣʷʣ 1840 ʤ
3
/ʩʫʪ, ʜʦʩʪʠʛʥʫʪʦ ʩʥʠʞʝʥʠʝ 

ʛʘʟʦʦʙʠʣʴʥʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ 30-70% [2]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʢʦʨʝʡʰʝʛʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʤʝʪʘʥ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʚʷʟʘʥʘ ʩ ʧʨʦʙʣʝʤʦʡ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʡ ʜʝʛʘʟʘʮʠʠ ʰʘʭʪʥʳʭ ʧʦʣʝʡ ʜʣʷ ʨʘʙʦʪ ʧʦ ʜʦʙʳʯʝ ʤʝʪʘʥʘ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʰʘʭʪ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ. ʇʨʠʦʨʠʪʝʪ ʵʪʠʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ ʦʯʝʚʠʜʝʥ ʚ ʩʚʷʟʠ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ 

ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʰʘʭʪʥʦʛʦ ʬʦʥʜʘ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʩ ʥʘʤʝʯʘʝʤʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ h ʘʭʪ ʜʣʷ ʜʦʙʳʯʠ ʦʩʪʨʦʜʝʬʠʮʠʪʥʳʭ ʢʦʢʩʫʶʱʠʭʩʷ ʫʛʣʝʡ ʤʘʨʦʢ 

ʂɾ ʠ ʂ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʩ ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 11 ʤʣʥ.ʪ ʚ ʛʦʜ. ɹʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʵʪʠʭ ʨʘʙʦʪ ʥʝʤʳʩʣʠʤʘ ʜʘʣʴʥʝʡʰʘʷ ʧʦʜʟʝʤʥʘʷ ʜʦʙʳʯʘ ʫʛʣʷ ʚ ʙʘʩʩʝʡʥʝ. 

ʈʘʟʚʠʪʠʝ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʦʟʜʘʪʴ 

ʥʦʚʫʶ ʦʪʨʘʩʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʝʶʱʝʡ ʚ ʙʫʜʫʱʝʤ ʦʛʨʦʤʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʂʘʨʘʛʘʥʜʝ ʢʘʢ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ, ʫʛʣʝʜʦʙʳʚʘʶʱʠʡ ʨʝʛʠʦʥ ʂʘʟʘʭʩʪʘʥʘ, ʤʦʞʝʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʛʘʟʦʚʦʤ ʪʦʧʣʠʚʝ ʟʘ ʩʯʝʪ ʦʩʚʦʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ï 110-200 ʤʣʥ. ʤ
3
 ʤʝʪʘʥʘ (ʭʦʪʷ ʙʳ ʥʘ ʙʣʠʞʘʡʰʠʡ 

ʛʦʜ), ʥʘ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʢ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʦʙʳʯʝ. 

ɺʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʐʝʨʫʙʘʡʥʫʨʠʥʩʢʦʤ ʫʯʘʩʪʢʝ. 

ʇʨʦʙʫʨʝʥʦ 3-ʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʠ 5-ʪʴ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʛʜʝ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʳ ʦʧʝʨʘʮʠʠ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʛʘʟʦʦʪʜʘʯʠ ʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʦʚ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʩʢʚʘʞʠʥ ʧʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʧʨʠʪʦʢʠ ʛʘʟʘ ʤʝʪʘʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 98% ʠ ʠʟʚʣʝʯʝʥʦ ʙʦʣʝʝ 90 ʪʳʩ.ʤ
3
 ʛʘʟʘ. ʇʦ ʦʪʦʙʨʘʥʥʳʤ ʦʙʨʘʟʮʘʤ ʢʝʨʥʘ ʚ 

ʪʨʸʭ ʚʝʜʫʱʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ (NCCBM (ʂʅʈ), Geokrak (ʇʦʣʴʰʘ), CoreLab (ʉʐɸ)) 

ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʳ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʣ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʛʘʟʦʥʦʩʥʦʩʪʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʚ ʩʨʝʜʥʝʤ 26 ʤ
3
/ʪ, ʚ ʤʠʨʝ ʚ ʧʨʘʢʪʠʢʝ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

114 

ʨʝʥʪʘʙʝʣʴʥʘʷ ʛʘʟʦʥʦʩʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 15 ʤ
3
/ʪ. ʇʨʦʚʝʜʝʥʳ ʜʝʩʦʨʙʮʠʦʥʥʳʝ ʧʦʣʝʚʳʝ 

ʪʝʩʪʳ ʩ ʦʪʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʘʟʦʥʦʩʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʇʨʦʚʝʜʝʥʳ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩ 

ʦʙʥʘʜʝʞʠʚʘʶʱʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ 10 ʜʦ 15 ʤɼ. ʉʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ 

ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʢʝʨʥʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʣʷ 

ʐʝʨʫʙʘʡʥʫʨʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩʭʦʞʠ ʩ ʢʨʫʧʥʝʡʰʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʉʐɸ ï ɹʣʵʢ 

ɺʘʨʨʠʦʨ (ʜʦʙʳʯʘ 1,5 ʤʣʨʜ.ʤ
3
/ʛʦʜ) [3]. 

ɿʘ ʧʝʨʠʦʜ ʩ 10.10.2015 ʛ. ʧʦ 22.11.2017 ʛ. ʚʝʣʦʩʴ ʥʝʧʨʝʨʳʚʥʦʝ ʦʩʚʦʝʥʠʝ ʩʢʚʘʞʠʥ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 5 ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʚʘʞʠʥ.  

ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʦʙʳʯʝ ʛʘʟʘ ʧʦʣʫʯʝʥʳ ʥʘ ʩʢʚʘʞʠʥʝ ʐ-1. ʇʦʣʫʯʝʥ ʜʝʙʠʪ 

ʛʘʟʘ ʜʦ 800 ʤ
3
/ʩʫʪ. ʉʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʛʘʟʘ ʤʝʪʘʥʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʩʚʦʝʥʠʷ 90,7 ʪʳʩ. ʤ

3
.  

ʅʘ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʦʡ ʩʢʚʘʞʠʥʝ ʐ-2 ʜʝʙʠʪ ʛʘʟʘ ʩʦʩʪʘʚʠʣ 422 ʤ
3
/ʩʫʪ. ʉʫʤʤʘʨʥʳʡ 

ʜʝʙʠʪ ʛʘʟʘ ʤʝʪʘʥʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʩʚʦʝʥʠʷ 39,9 ʪʳʩ. ʤ
3
.  

ʅʘ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʦʡ ʩʢʚʘʞʠʥʝ ʐ-4 ʜʝʙʠʪ ʛʘʟʘ ʩʦʩʪʘʚʠʣ 220 ʤ
3
/ʩʫʪ. ʉʫʤʤʘʨʥʳʡ 

ʜʝʙʠʪ ʛʘʟʘ ʤʝʪʘʥʘ 24,3 ʪʳʩ. ʤ
3
. ʆʙʱʠʡ ʜʝʙʠʪ ʚʩʝʭ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʠʣ 155 ʪʳʩ. ʤ

3
.  

ʈʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʤʳ ʧʦʣʫʯʠʣʠ ʚʧʝʨʚʳʝ ʚ ʙʘʩʩʝʡʥʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʦʙʳʯʠ ʤʝʪʘʥʘ. 

ʆʜʥʘʢʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ, 

ʪʨʘʝʢʪʦʨʠʷ ʢʦʪʦʨʳʭ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ, ʩʣʫʞʘʱʝʡ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʧʦʧʫʪʥʦʡ ʚʦʜʳ ʠʟ ʟʘʙʦʷ. ʊʝʭʥʦʣʦʛʠʠ ʧʦ ʙʫʨʝʥʠʶ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ 

ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʦʚʳʤʠ ʚ ʤʠʨʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʫʛʦʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʅʈ, ɸʚʩʪʨʘʣʠʠ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʪʦʨʳʭ ʩʭʦʞʠ ʩ ʂʘʨʘʛʘʥʜʠʥʩʢʠʤ ʫʛʦʣʴʥʳʤ ʙʘʩʩʝʡʥʦʤ.  

ʀʩʧʳʪʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʟʘʙʦʡʥʳʭ ʩʢʚʘʞʠʥ ʚ ʂʠʪʘʡʩʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʂʅʈ) ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ 2004 ʛ., ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ (RuichenShen, 2015). ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʟʘʙʦʡʥʳʭ ʩʢʚʘʞʠʥ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ Qinshui, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʫʛʣʝʡ (< 1 ʤɼ). ʅʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʤʥʦʛʦʟʘʙʦʡʥʳʝ ʩʢʚʘʞʠʥʳ, 

ʟʘʢʘʥʯʠʚʘʝʤʳʝ ʦʪʢʨʳʪʳʤ ʩʪʚʦʣʦʤ ʠʣʠ ʱʝʣʝʚʳʤ ʬʠʣʴʪʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʝʙʠʪ ʛʘʟʘ ʜʦ 

5000 ʤ3/ʩʫʪ. ʉʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʟʘʙʦʡʥʳʭ ʩʢʚʘʞʠʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10 ʤʣʥ. ʶʘʥʝʡ (500 ʤʣʥ. ʪʝʥʛʝ) ʥʘ ʩʢʚʘʞʠʥʫ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

Qinshui ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʨʝʢʦʨʜ ʧʦ ʦʙʱʝʡ ʧʨʦʭʦʜʢʝ ʠ ʢʦʣʠʯʝʩʪʚʫ ʦʪʚʝʪʚʣʝʥʠʡ 

ʤʥʦʛʦʟʘʙʦʡʥʦʡ ʩʢʚʘʞʠʥʳ. ʆʙʱʘʷ ʧʨʦʭʦʜʢʘ ʩʦʩʪʘʚʠʣʘ 12 288 ʤ, ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 13 

ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʠ 26 ʦʪʚʝʪʚʣʝʥʠʡ (RuichenShen, 2015) [4]. 

ʅʘ ʫʯʘʩʪʢʝ ʈʘʥʠʛʘʥʞ (ʀʥʜʠʷ) ʧʨʠʤʝʥʷʶʪʩʷ ʩʢʚʘʞʠʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ 

ʥʘʢʣʦʥʥʳʤ ʧʨʦʬʠʣʝʤ [5]. ʂʦʥʩʪʨʫʢʮʠʷ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʫʯʘʩʪʢʝ ʈʘʥʠʛʘʥʞ ʚ ʮʝʣʦʤ 

ʩʭʦʞʘ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʢʚʘʞʠʥ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʂʅʈ. 

ʋʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʍʘʨʮʭʦʨʥʝ ʚ ʙʘʩʩʝʡʥʝ ɸʨʢʦʤʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʥʘʠʙʦʣʝʝ 

ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʝʥʠʷ ʜʣʷ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ 

ʚ ʉʐɸ. ɺ ʢʦʥʮʝ 2003 ʛʦʜʘ ʥʘ ʫʛʣʝʥʦʩʥʫʶ ʪʦʣʱʫ ʍʘʨʮʭʦʨʥʝ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 739 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ (ʟʘʚʝʨʰʝʥʥʳʭ ʛʠʜʨʦʨʘʟʨʳʚʦʤ) ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ 10% ʧʦʢʘʟʘʣʠ 

ʩʫʪʦʯʥʳʡ ʜʝʙʠʪ 3,8 ʪʳʩ.ʤ
3
, ʦʜʥʘʢʦ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 25% ʠʟ 250 ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥ (ʟʘʚʝʨʰʝʥʥʳʭ ʤʝʪʦʜʦʤ ʦʪʢʨʳʪʦʛʦ ʩʪʚʦʣʘ) ʧʦʢʘʟʘʣʠ ʩʫʪʦʯʥʳʝ ʜʝʙʠʪʳ ʙʦʣʝʝ 

14,6 ʪʳʩ. ʤ
3
 [6]. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʥʘ ʧʣʦʱʘʜʷʭ ʚ ɸʧʧʘʣʘʯʩʢʦʤ ʙʘʩʩʝʡʥʝ ʧʨʠʟʥʘʥʳ 

ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʪʘʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʂʦʤʧʘʥʠʷ CDX ʦʧʨʦʙʦʚʘʣʘ 

ʤʝʪʦʜ ʤʥʦʛʦʟʘʙʦʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʙʫʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ 

ʜʝʛʘʟʘʮʠʠ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʜʦ ʥʘʯʘʣʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʣʝ ʰʘʭʪʳ ʇʠʥʥʘʮʣʝ ʚ 

ʟʘʧʘʜʥʦʡ ɺʠʨʞʠʥʠʠ ʚ ʉʐɸ, ʘ ʢʦʤʧʘʥʠʷ ʉʪʝʝʣ ʄʠʥʠʥʛ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʠʣʘ ʵʪʫ 

ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʜʝʛʘʟʘʮʠʠ ʪʦʣʱʠ, ʟʘʣʝʛʘʶʱʝʡ ʥʘ ʛʣʫʙʠʥʘʭ 240-510 ʤ. ʅʘʧʨʠʤʝʨ, 

ʤʥʦʛʦʩʪʚʦʣʴʥʘʷ ʩʢʚʘʞʠʥʘ, ʧʨʦʙʫʨʝʥʥʘʷ ʢʦʤʧʘʥʠʝʡ CDX, ʠʤʝʝʪ ʜʝʙʠʪ ʙʦʣʝʝ 55 ʪʳʩ. 

ʤ
3
/ʩʫʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʙʠʪʳ ʪʠʧʠʯʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 1,4-2,8 
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3
/ʩʫʪ [6]. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʉʐɸ ʧʦ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʚʘʞʠʥ ʜʣʷ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʟʘʙʦʡʥʳʭ ʩʢʚʘʞʠʥ ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠ 

ʢʦʤʧʘʥʠʝʡ ɹʝʡʢʝʨ ʍʴʶʟ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʦʙʳʯʝ ʤʝʪʘʥʘ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʚʦʧʨʦʩʘ ʜʣʷ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʩʪʨʘʥʳ, 

ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʜʣʝʥʠʝ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʩ ʦʧʨʦʙʦʚʘʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʙʫʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʤʠ, 

ʫʯʝʥʳʤʠ ʂʘʨɻʊʋ, ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ: 

1) ɹʫʨʝʥʠʝ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʢʚʘʞʠʥʳ ʐ-12 ʧʦ ʫʛʦʣʴʥʦʤʫ ʧʣʘʩʪʫ ʂ13  ʩ 

ʧʦʧʘʜʘʥʠʝʤ ʚ ʨʘʥʝʝ ʧʨʦʙʫʨʝʥʥʫʶ ʩʢʚʘʞʠʥʫ ʐ-3.  

2) ɹʫʨʝʥʠʝ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʢʚʘʞʠʥʳ ʐ-13 ʧʦ ʫʛʦʣʴʥʦʤʫ ʧʣʘʩʪʫ ʂ12 ʠ 

ʜʘʣʝʝ ʙʫʨʝʥʠʝ ʧʦ ʧʣʘʩʪʫ ʜʦ ʩʙʠʪʠʷ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ ʐ-14 .  

3) ɹʫʨʝʥʠʝ  ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʥʦʛʦʩʪʚʦʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʐ-15 "ʨʳʙʠʡ 

ʭʚʦʩʪ" ʧʦ ʫʛʦʣʴʥʦʤʫ ʧʣʘʩʪʫ ʂ13. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʢʚʘʞʠʥʳ ʧʦ ʧʣʘʩʪʫ 500 ʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʜʘʣʴʥʝʡʰʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʨʘʟʚʝʜʢʠ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʝʩʣʠ 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʢʘʞʝʪ ʚʳʩʦʢʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʦʥʘ ʧʦʩʣʫʞʠʪ ʜʘʣʴʥʝʡʰʝʤʫ 

ʬʦʨʩʠʨʦʚʘʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɼʣʷ ʩʘʤʠʭ ʢʘʨʘʛʘʥʜʠʥʮʝʚ ʚʥʝʜʨʝʥʠʝ ʚ ʞʠʟʥʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʦʟʥʘʯʘʝʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʦ, ʯʪʦ ʦʪʥʳʥʝ ʂʘʨʘʛʘʥʜʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʮʝʥʪʨʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʙʫʜʫʱʝʤ, ʜʦʣʛʦʩʨʦʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʰʝʚʳʤ ʛʘʟʦʤ 

ʩʪʦʣʠʮʳ ï ʛ.ɸʩʪʘʥʘ ʠ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ ʜʦʙʳʯʠ 

ʤʝʪʘʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ, ʩʦʮʠʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʝʢʪʦʤ.  
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ʧʦʢʘʟʘʥʳ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʫʛʣʷ, ʘ ʧʨʦʜʫʢʪʦʚ  ʯʘʩʪʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʘ - ʛʦʨʶʯʝʛʦ ʛʘʟʘ 

ʜʣʷ ʟʘʤʝʥʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʪʘʢʠʭ ʢʘʢ, 

ʦʙʞʠʛ ʠʟʚʝʩʪʥʷʢʘ ʠ ʢʠʨʧʠʯʘ, ʩʫʰʢʝ ʟʝʨʥʘ, ʰʘʨʦʧʨʦʢʘʪʥʦʤ ʮʝʭʝ, ʚʳʧʣʘʚʢʝ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, 

ʩʫʰʢʝ ʣʦʪʢʦʚ ʜʣʷ ʷʠʮ, ʦʙʞʠʛ  ʠ ʩʫʰʢʘ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ. 

ʦʩʦʙʝʥʥʦ, ʧʝʨʝʚʦʜ ʫʛʦʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ ʥʘ ʛʘʟ  ʠ ʚ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ ʷʚʣʷʝʪʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʚ  ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ   ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ.    
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ʆʜʥʠʤ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʛʘʟʦʩʥʘʙʞʝʥʠʷ  ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʪʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: 

ʤʦʥʦʛʦʨʦʜʦʚ, ʨʘʡʮʝʥʪʨʦʚ, ʢʨʫʧʥʳʭ ʧʦʩʝʣʢʦʚ ʠ ʘʫʳʣʦʚ ʉʝʚʝʨʦ ï ʂʘʟʘʭʩʪʘʥʩʢʦʡ, 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʢʦʡ, ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ), ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, 

ʷʚʣʷʝʪʩʷ ʛʘʟʠʬʠʢʘʮʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ.  

ʂʘʢ ʦʪʤʝʪʠʣ ɻʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʅ.ʅʘʟʘʨʙʘʝʚ ʚ ʧʦʩʣʘʥʠʠ ʢ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʦʪ 10 

ʷʥʚʘʨʷ 2018 ʛʦʜʘ, çʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʘʤʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʥʝʨʛʠʠè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ɸʩʪʘʥʳ ʷʚʣʷʝʪʩʷ ʩʤʦʛ, ʚʳʟʚʘʥʥʳʡ 

ʯʨʝʟʤʝʨʥʳʤ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤ ʩʞʠʛʘʥʠʝʤ ʩʝʨʥʠʩʪʳʭ ʠ ʩʤʦʣʠʩʪʳʭ ʫʛʣʝʡ. ʇʨʠ ʵʪʦʤ 

ʦʩʥʦʚʥʳʤʠ ʷʜʦʚʠʪʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʩʤʦʛʝ ʷʚʣʷʶʪʩʷ ʩʝʨʥʠʩʪʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʧʨʦʜʫʢʪʳ ʥʝʜʦʞʦʛʘ ʫʛʣʷ, ʪʘʢʠʝ ʢʘʢ ʉʆ. ʇʦʵʪʦʤʫ, ʚʥʝʜʨʝʥʠʝ ʛʘʟʠʬʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʫ ʩʬʝʨʫ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʠ ʧʨʦʩʪʳʭ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʤʝʩʪʥʳʭ ʚʠʜʘʭ ʪʦʧʣʠʚʘ, ʚʢʣʶʯʘʷ 

ʥʠʟʢʦʩʦʨʪʥʳʭ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʪʚʸʨʜʳʭ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʩʪʘʥʦʚʠʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. ʋʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʦʯʠʩʪʢʘ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʦʪ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʪʦʚʦʛʦ ʛʘʟʘ 

ʧʝʨʝʜ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʩʝʣʝʥʠʝʤ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʣʫʯʠʚʰʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʛʘʟʠʬʠʢʘʮʠʷ ʪʦʧʣʠʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʞʠʛʘʥʠʝʤ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʛʘʟʘ ʚ 

ʪʝʧʣʦʧʦʪʨʝʙʣʷʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦ ʧʨʦʩʪʦʪʝ ʧʝʨʝʭʦʜʘ ʥʘ ʩʞʠʛʘʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ (ʛʝʥʝʨʘʪʦʨʥʦʛʦ) 

ʛʘʟʘ. ʂ ʧʝʨʚʦʡ, ʠ ʩʘʤʦʡ ʫʜʦʙʥʦʡ ʛʨʫʧʧʝ, ʥʝ ʪʨʝʙʫʶʱʝʡ ʢʘʧʠʪʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʧʦʪʨʝʙʣʷʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʣʝʛʢʦ ʫʚʝʣʠʯʠʪʴ ʨʘʩʭʦʜ ʩʞʠʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʥʘʣʠʯʠʝʤ ʧʨʷʤʦʛʦ 

ʢʦʥʪʘʢʪʘ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʂ ʪʘʢʠʤ ʫʩʪʘʥʦʚʢʘʤ 

ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʫʰʠʣʴʥʳʝ ʧʝʯʠ, ʧʝʯʠ ʦʙʞʠʛʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʩ ʧʘʨʦʚʦʟʜʫʰʥʳʤ ʜʫʪʴʸʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ [1] 
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ʥʘ ʨʫʜʥʠʢʝ ʂʝʨʝʛʝʪʘʩ (ʂʘʟʘʭʩʪʘʥ) ʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʃʫʨʛʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ [2,3] ʥʘ 

ʌʘʙʨʠʢʝ ʛʘʟʠʬʠʢʘʮʠʠ ʫʛʣʷ (ʌɻʋ) ʇɸɿʘ (ɸʆ çɸʣʶʤʠʥʠʡ ʂʘʟʘʭʩʪʘʥʘè). ʅʘ  

ʛʘʟʦʛʝʥʝʨʘʪʦʨʝ ʧʨʷʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʥʥʳʡ  ʀʥʩʪʠʪʫʪʦʤ ʭʠʤʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʠ  ʧʨʠ 

ʛʨʘʥʪʦʚʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ  ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʠ ʄʆʅ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʦʚʝʜʝʥʳ 

ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʛʦʣʴʥʦʛʦ ʛʘʟʘ ʠʟ ʨʘʟʥʳʭ ʤʘʨʦʢ ʫʛʣʝʡ 

ʂʘʟʘʭʩʪʘʥʘ.   

ʆʙʘ ʪʠʧʘ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʨʘʙʦʪʘʶʪ ʧʨʠ ʧʨʷʤʦʤ 

ʧʨʦʮʝʩʩʝ ʛʘʟʠʬʠʢʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʛʘʟʠʬʠʮʠʨʦʚʘʣʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʛʦʣʴ ï 

ʐʫʙʘʨʢʦʣʴʩʢʠʡ, ʜʣʠʥʥʦʧʣʘʤʝʥʥʳʡ ʩ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 6100 ʢʢʘʣ/ʢʛ. ʂʨʦʤʝ ʪʦʛʦ ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʫʯʠʪʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ [4] ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʦʚ ʛʘʟʠʬʠʢʘʮʠʠ ʙʫʨʳʭ ʫʛʣʝʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʈ=5 ʙʘʨ (ʢʛʩ/ʩʤ
2
) ʩ 

ʧʘʨʦʚʦʟʜʫʰʥʳʤ ʜʫʪʴʸʤ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʧʨʠ ʛʘʟʠʬʠʢʘʮʠʠ ʙʨʠʢʝʪʦʚ ʙʫʨʦʛʦ 

ʫʛʣʷ çʄʘʡʢʫʙʝè ʧʦʜ ʜʘʚʣʝʥʠʝʤ 4 ʙʘʨʘ (ʢʛʩ/ʩʤ
2
) ʠ ʩ ʧʘʨʦʚʦʟʜʫʰʥʳʤ ʜʫʪʴʸʤ (ʇɺɼ): 

- ʩʦʜʝʨʞʘʥʠʝ ʛʘʟʘ,%;ʉʆ ï 15; ʅ2 ï 18-20 ;  ʉʅ4 ï 4-6 ;   ʉnʅm ï 0,5-0,8; ʉʆ2 ï 14-

17; ʆ2 ï 0,4 %;  N2 ï 48-41 %; 

- ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʩʫʭʦʛʦ ʛʘʟʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʠʟʰʘʷ) Qi
r
=1650-1700 

ʢʢʘʣ/ʥʤ
3
; 

- ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʚʣʘʞʥʦʛʦ ʛʦʨʷʯʝʛʦ ʛʘʟʘ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 350 ʉ̄) ʩ ʫʯʸʪʦʤ 

ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʩʤʦʣ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʘʟʝ, ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʪʝʧʣʘ (ʥʠʟʰʘʷ) 

Qiʛʦʨ.
r
=1950-2000 ʢʢʘʣ/ʥʤ

3
; 

- ʩʦʜʝʨʞʘʥʠʝ (ʚʦʜʷʥʳʭ ʧʘʨʦʚ) ʚʣʘʛʠ ʚ ʛʘʟʝ Wʛå20 %. 

ʀʟ ʛʝʥʝʨʘʪʦʨʥʳʭ ʛʘʟʦʚ ʚ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʧʘʨʦʚʦʟ-

ʜʫʰʥʳʡ ʛʘʟ. ʂʘʯʝʩʪʚʦ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ ʠ 

ʭʘʨʘʢʪʝʨʘ ʦʯʠʩʪʢʠ. ʇʨʠʛʦʜʥʦʩʪʴ ʛʘʟʘ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ, ʪʝʧʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʦʛʥʝʫʧʦʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʷʚʣʷʣʘʩʴ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʝʥʠʷ. 

ɺ ʘʣʶʤʠʥʠʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʧʝʯʝʡ ʦʙʞʠʛʘ ʛʠʜʨʦʦʢʩʠʜʘ 

ʘʣʶʤʠʥʠʷ (ʧʝʯʝʡ ʢʘʣʴʮʠʥʘʮʠʠ) ʩ ʤʘʟʫʪʘ ʥʘ ʧʘʨʦʢʠʩʣʦʨʦʜʥʳʡ ʛʝʥʝʨʘʪʦʨʥʳʡ ʛʘʟ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨ ʧʨʷʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʯʠʱʝʥʥʳʡ ʠ ʦʭʣʘʞʜʸʥʥʳʡ 

ʛʝʥʝʨʘʪʦʨʥʳʡ ʛʘʟ ʩ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 2300-2800 ʢʢʘʣ/ʥʤ
3
 ʫʩʧʝʰʥʦ ʟʘʤʝʥʠʣ ʚ ʧʝʯʘʭ 

ʤʘʟʫʪ ʩ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 9600 ʢʢʘʣ/ʢʛ. ʇʨʠ ʵʪʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʚʦʜ ʧʝʯʠ ʙʳʣ 

ʧʦʜʪʚʝʨʞʜʸʥ ʩʧʝʮʠʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʠ ʨʘʩʯʸʪʘʤʠ ʚʳʧʦʣʥʝʥʥʳʤʠ ʚʦ  ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʘʣʶʤʠʥʠʝʚʦ-ʤʘʛʥʠʝʚʦʤ ʠʥʩʪʠʪʫʪʝ (ɺɸʄʀ). 

ʅʘʤʠ ʧʨʦʩʯʠʪʘʥʳ ʠ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʭʥʠʢʦ- ʢɻʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʝʨʝʚʦʜʘ, ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ ʦʙʞʠʛʘ ʠʟʚʝʩʪʥʷʢʘ ʜʣʷ ʊʆʆ çʉʝʤʝʡè ʠ ʧʦʢʘʟʘʥʳ, ʯʪʦ 

ʧʝʨʝʚʦʜ  ʩ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʤʘʟʫʪʘ ʥʘ ʩʞʠʛʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘʭ 2,5 ʨʘʟʘ ʜʝʰʝʚʣʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪ ï ʠʟʚʝʩʪʥʷʢ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʧʨʠʤʝʩʠ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʤʘʨʢʠ ɸ. 

ɺ ʥʘʰʝʤ ʀʥʩʪʠʪʫʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦ ʫʩʪʘʥʦʚʢʝ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʫʛʣʷ ʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʳ, 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʜʫʪʴʷ, ʫʜʘʣʝʥʠʷ ʦʯʘʛʦʚʳʭ ʦʩʪʘʪʢʦʚ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʘʟʘ ʢ ʰʘʭʪʥʳʤ 

ʧʝʯʘʤ ʦʙʞʠʛʘ. 

ɺ ʫʢʨʫʧʥʝʥʥʦʡ ʬʦʨʤʝ ʦʧʨʝʜʝʣʝʥʳ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʛʝʥʝʨʘʪʦʨʥʦʛʦ 

ʛʘʟʘ ʜʣʷ ʦʙʞʠʛʘ ʢʠʨʧʠʯʘ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʧʝʨʝʚʦʜʘ ʰʘʭʪʥʳʭ ʧʝʯʝʡ ʦʙʞʠʛʘ 

ʠʟʚʝʩʪʥʷʢʘ ʥʘ ʩʞʠʛʘʥʠʝ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʧʦʢʘʟʘʣ ʝʛʦ ʙʳʩʪʨʫʶ ʦʢʫʧʘʝʤʦʩʪʴ, ʩʨʦʢ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ ʦʜʥʦʛʦ ʛʦʜʘ. ʊʝʧʣʦʧʦʪʨʝʙʣʷʶʱʘʷ ʫʩʪʘʥʦʚʢʘ ï ʚʨʘʱʘʶʱʘʷʩʷ 

ʙʘʨʘʙʘʥʥʘʷ ʧʝʯʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʚʝʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 200 ʪ/ʩʫʪ. ʩʦʛʣʘʩʥʦ 

ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʝʯʝʡ ʫʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʪʦʥʥʳ ʠʟʚʝʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 200 ʢʛ.ʫ.ʪ/ʪ ʠʣʠ 1,4 ɻʢʘʣ/ʪ. 
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ʇʨʠ ʤʦʱʥʦʩʪʠ ʧʝʯʠ ʧʦ ʢʦʥʝʯʥʦʤʫ ʧʨʦʜʫʢʪʫ (ʠʟʚʝʩʪʠ) 200 ʪ/ʩʫʪʢʠ ʠʣʠ 8,33 ʪ/ʯ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʧʣʘ ʩʦʩʪʘʚʠʪ 11,67 ɻʢʘʣ/ʯ. ʇʨʠʥʠʤʘʝʤ, ʯʪʦ ʂʇɼ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʚʳʨʘʙʘʪʳʚʘʶʱʝʛʦ ʛʦʨʷʯʠʡ ʛʘʟ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 90 %, 10 % - ʧʦʪʝʨʠ 

ʪʝʧʣʘ ʩ ʛʝʥʝʨʠʨʫʝʤʳʤ ʚ ʢʦʞʫʭʝ ʦʭʣʘʞʜʝʥʠʷ ʧʘʨʦʤ  ʩ ʰʣʘʢʦʤ ʠ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʦʣʠʯʝʩʪʚʦ 

ʛʘʟʠʬʠʮʠʨʫʝʤʳʭ ʪʦʧʣʠʚ  ʩʦʩʪʘʚʠʪ: 

 

ɺ=11666000:(0,9*4459)=2907 ʢʛ/ʯ. 

 

ɻʦʨʶʯʠʡ ʛʘʟ ʠʟ ʫʛʣʷ ʩ ʫʩʧʝʭʦʤ  ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʫʛʣʷ ʠ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ  ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʠʚʝʜʝʥʳ ʪʠʧʳ ʧʝʯʝʡ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʦʮʝʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʟ ʛʘʟʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʠʟ ʫʛʣʷ 

 

ʊʠʧʳ ʧʝʯʝʡ ʆʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʦʮʝʩʩʳ 

ʐʘʭʪʥʳʝ  ɺʳʧʣʘʚʢʘ ʯʫʛʫʥʘ, ʤʝʜʠ, ʩʚʠʥʮʘ, ʥʠʢʝʣʷ ʠ ʜʨ. 

ʇʦʣʦʯʥʳʝ  ʆʙʞʠʛ ʢʦʣʯʝʜʘʥʘ, ʨʫʜ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʦʣʝʡ 

ɺʟʚʝʰʝʥʥʦʛʦ 

(ʢʠʧʷʱʝʛʦ) ʩʣʦʷ 
ʆʙʞʠʛ ʢʦʣʯʝʜʘʥʘ, ʨʫʜ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

ɹʘʨʘʙʘʥʥʳʝ 

ʚʨʘʱʘʶʱʠʝʩʷ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʥʦʛʦ ʢʣʠʥʢʝʨʘ, ʛʣʠʥʦʟʝʤʘ, ʨʘʟʣʦʞʝʥʠʝ 

ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʦʙʞʠʛ ʢʦʣʯʝʜʘʥʘ, ʛʣʠʥʳ, ʜʦʣʦʤʠʪʘ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʫʣʴʬʘʪʦʚ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʊʫʥʥʝʣʴʥʳʝ  ʆʙʞʠʛ ʦʛʥʝʫʧʦʨʦʚ, ʢʝʨʘʤʠʢʠ, ʩʫʰʢʘ ʠʟʜʝʣʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʂʘʤʝʨʥʳʝ  ʆʪʞʠʛ ʩʪʝʢʣʘ, ʦʙʞʠʛ ʢʝʨʘʤʠʢʠ, ʦʛʥʝʫʧʦʨʦʚ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʠʨʧʠʯʘ 

ɺʘʥʥʳʝ  ɺʳʧʣʘʚʢʘ ʩʪʘʣʠ, ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʪʝʢʣʘ, ʩʞʠʛʘʥʠʝ ʩʝʨʳ 

ʂʦʥʚʝʨʪʦʨ  ɺʳʧʣʘʚʢʘ ʠ ʧʝʨʝʧʣʘʚʢʘ ʩʪʘʣʠ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

 

ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʞʠʜʢʠʤ ʪʦʧʣʠʚʦʤ ʥʝ 

ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ, 

ʧʨʦʩʪʦʪʘ ʩʞʠʛʘʥʠʷ ʠ ʚʳʩʦʢʘʷ ʧʦʣʥʦʪʘ ʩʛʦʨʘʥʠʷ). ʉʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʳ ʚ 

ʛʝʥʝʨʘʪʦʨʥʦʤ ʛʘʟʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʛʘʟʠʬʠʮʠʨʫʝʤʦʤ ʪʦʧʣʠʚʝ.  

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʤʝʥʝʥʠʝ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʧʦʣʫʯʠʣʦ: 

- ʚ ʩʪʝʢʣʦʚʘʨʝʥʥʳʭ ʠ ʦʙʞʠʛʦʚʳʭ ʧʝʯʘʭ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ;  

- ʧʨʠ ʩʫʰʢʝ ʠ ʦʙʞʠʛʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ (ʢʠʨʧʠʯ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʘʤʥʠ ʠ 
ʧʣʠʪʢʠ, ʙʣʦʢʠ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʠ ʜʨʝʥʘʞʥʳʝ ʪʨʫʙʳ, ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, 

ʢʝʨʘʤʟʠʪ, ʦʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ; ʬʘʨʬʦʨ, ʬʘʷʥʩ, 

ʠʟʦʣʷʪʦʨʳ ʠ ʜʨ.);  

- ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʦʙʞʠʛʝ) ʩʪʨʦʠʪʝʣʴʥʳʭ ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʛʠʧʩ, 

ʢʘʫʩʪʠʯʝʩʢʠʝ ʤʘʛʥʝʟʠʪ ʠ ʜʦʣʦʤʠʪ; ʚʦʟʜʫʰʥʘʷ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʠʟʚʝʩʪʴ; ʨʦʤʘʥʮʝʤʝʥʪ, 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʧʫʮʮʦʣʘʥʦʚʳʝ, ʰʣʘʢʦʚʳʝ ʠ ʛʣʠʥʦʟʝʤʠʩʪʳʝ ʮʝʤʝʥʪʳ, ʘʩʙʝʩʪʦʮʝʤʝʥʪ ʠ 

ʜʨ.). 

ʅʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ (1000 ʤ3 = 33 ï 35 ʜʦʣʣ. ʉʐɸ)  ʧʦʣʫʯʘʝʤʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ 

ʛʘʟʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʧʨʠ ʟʘʤʝʥʝ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʫʛʦʣʴʥʳʡ ʛʘʟ ʚ 

ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʧ. ʂʘʣʢʘʤʘʥ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʚ 10 ʨʘʟ.  ʉʪʦʠʤʦʩʪʴ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʛʘʟʘ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣ 33 ʜʦʣʣ. ʉʐɸ ʩ ʪʝʧʣʦʪʦʡ 

ʩʛʦʨʘʥʠʷ 2800 ʢʢʘʣ/ʤ3. ʕʪʠ ʨʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʵʣʝʚʘʪʦʨʘ. ɽʩʣʠ 

ʫʯʝʩʪʴ ʚʩʝ ʵʣʝʚʘʪʦʨʳ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʠʭ ʩʦʪʥʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ, ʠ 

ʧʝʨʝʚʝʩʪʠ ʠʭ ʥʘ ʫʛʦʣʴʥʳʡ ʛʘʟ, ʪʦ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ ʢʦʣʦʩʩʘʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʝʜʴ, ʜʦʣʷ ʵʥʝʨʛʦʟʘʪʨʘʪ  ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʫʰʢʠ 

ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ 75ï80%.  ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʜʠʟʪʦʧʣʠʚʘ ʥʘ ʩʫʰʢʫ ʟʝʨʥʘ ʥʘ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚʳʭ ʟʝʨʥʦʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʉʆɹ-50, ɼʉʇ-50 ʠ ʜʨ. ~ 1,25 ʢʛ 

ʥʘ ʦʜʠʥ ʪʦʥʥʦ - ʧʨʦʮʝʥʪ (ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʘ ï 1280 ʢʢʘʣ/ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ, 

ʂʇɼ ʩʫʰʢʠ ï 47%). ɺ ʧʝʨʠʦʜ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʫʰʢʫ ʟʝʨʥʘ ʥʘ 

ʵʣʝʚʘʪʦʨʘʭ ʂʘʟʘʭʩʪʘʥʘ ʚ ʩʨʝʜʥʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 25% ʜʦ 13,5 %. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʜʠʟʪʦʧʣʠʚʘ ʥʘ 100 ʪ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1000 ʢʛ/ʯʘʩ ʠʣʠ 165000 ʪʝʥʛʝ (ʩʪʦʠʤʦʩʪʴ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 165 ʪʝʥʛʝ/ʢʛ ʩʢʠʜʢʦʡ 14% ʥʘ ɻʉʄ ʜʣʷ ʉʍʊʇ ʟʘ 2018 ʛ.). 

ʇʦʪʨʝʙʥʦʩʪʴ ʫʛʣʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʛʘʟʘ ʜʣʷ ʩʫʰʢʠ ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ 

625 ʢʛ ʠʣʠ 6250 ʪʝʥʛʝ ʫʛʣʷ ʄʘʡʢʫʙʝ (ʧʨʠ ʩʪʦʠʤʦʩʪʠ ʫʛʣʷ 10000 ʪʝʥʛʝ ʟʘ ʪʦʥʥʫ).  

ɿʘ 2018 ʛ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʙʨʘʥʦ ʧʦʯʪʠ 20 ʤʣʥ. ʪʦʥʥ  ʧʰʝʥʠʮʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʛʦʣʴʥʦʛʦ ʛʘʟʘ ʠʟ ʦʙʦʨʦʪʘ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʙʦʣʝʝ  200 000 ʪʦʥʥ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ.  

ɼʣʷ ʟʘʤʝʥʳ ʫʛʣʷ ʥʘ ʨʘʡʦʥʥʳʭ ʢʦʪʝʣʴʥʳʭ ʥʘ ʫʛʦʣʴʥʳʡ ʛʘʟ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʛʘʟʠʬʠʢʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ  ʩ ʧʦʣʫʯʝʥʠʝʤ  ʧʦʣʫʢʦʢʩʘ  

ʠ ʚʳʨʘʙʦʪʢʠ  ʙʳʪʦʚʦʛʦ ʛʦʨʶʯʝʛʦ ʛʘʟʘ.  ʜʣʷ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ 

ʤʠʢʨʦʨʘʡʦʥʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʠʤʝʨʥʦ 10 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ 2000 ʯʘʩʪʥʳʭ 

ʜʦʤʦʚ   ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʸʭʟʦʥʥʳʭ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʦʙʨʘʱʸʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʨʘʙʦʪʘʶʱʝʛʦ  ʧʦʜ ʜʘʚʣʝʥʠʝʤ 1,4 ʄʇʘ, ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦ ʛʝʥʝʨʘʪʦʨʥʦʤʫ ʛʘʟʫ 12 

ɻʢʘʣ/ʯ (ʩ ʨʘʩʭʦʜʦʤ ʙʨʠʢʝʪʦʚ 4000 ʢʛ/ʯ). ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʚʳʨʘʙʦʪʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʸʪ ʦʭʣʘʞʜʝʥʠʷ ʢʦʨʧʫʩʦʚ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʪʝʧʣʘ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ ʧʨʠʤʝʨʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 3,5 - 4,0 

ɻʢʘʣ/ʯ. 

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʙʳʪʦʚʦʛʦ ʛʘʟʘ ʧʨʠ ʛʘʟʠʬʠʢʘʮʠʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 14 

ʙʘʨ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 1300-1400 ʢʢʘʣ/ʤ
3
. 

 ʇʦ ʚʳʨʘʙʦʪʢʝ ʙʳʪʦʚʦʛʦ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʳʨʘʙʦʪʢʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 1500 ʢɺʪ. ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʘʟʦʛʝʥʝʨʘʪʦʨʳ ʧʨʷʤʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʜʚʫʤʷ 

ʦʪʙʦʨʘʤʠ ʛʘʟʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʨʠ ʧʘʨʦʚʠʥʪʦʚʳʭ ʤʘʰʠʥ (ʇɺʄ) 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ 500 ʢɺʪ ʢʘʞʜʘʷ. 

ʋʩʪʘʥʦʚʢʘ ʧʦʣʠʛʝʥʝʨʘʮʠʠ (ʩ ʨʘʩʭʦʜʦʤ ʙʨʠʢʝʪʦʚ 6750 ʢʛ/ʯ) ʦʩʫʱʝʩʪʚʣʷʝʪ: 

- ʚʳʨʘʙʦʪʢʫ ʙʳʪʦʚʦʛʦ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʜʣʷ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 12 ɻʢʘʣ/ʯ; 

- ʚʨrʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 1500 ʢɺʪ; 

- ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ɻɺʉ ʠ ʦʪʦʧʣʝʥʠʝ) ï ʧʨʠʤʝʨʥʦ 13 ɻʢʘʣ/ʯ. 

çʏʠʩʪʳʡè ʛʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʳʪʦʚʦʛʦ, çʛʨʷʟʥʳʡè ï ʩʞʠʛʘʝʪʩʷ ʚ ʧʘʨʦʚʦʤ 

ʢʦʪʣʝ ɽ-25-1,4ʈ. ɿʘ ʧʘʨʦʚʳʤ ʢʦʪʣʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  ʤʦʢʨʘʷ ʱʝʣʦʯʥʘʷ ʩʝʨʦʦʯʠʩʪʢʘ. 

ɻʘʟʦʛʝʥʝʨʘʪʦʨ ʥʦʚʦʛʦ ʪʠʧʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ, ʢʘʢ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʪʘʢ ʠ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʚʳʜʘʚʘʷ ʛʦʨʶʯʠʡ ʛʘʟ ʩʦ ʩʨʝʜʥʝʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʙʝʟ ʩʤʦʣ, ʯʪʦ 

ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʠʥʪʝʟʘ ʌʠʰʝʨʘ ï ʊʨʦʧʰʘ.  

 

ʀʩʪʦʯʥʠʢʠ 

1 ɿʘʛʨʫʪʜʠʥʦʚ ʈ.ʐ., ʅʘʛʦʨʥʦʚ ɸ.ʅ., ʅʘʛʦʨʥʦʚ ʅ.ɸ., ɹʝʣʦʫʩʦʚ ʀ.ʉ., ʀʙʨʘʛʠʤʦʚ ɸ.ʊ., 
ɼʝʨʝʚʷʥʢʠʥ ʅ.ʇ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʛʘʟʠʬʠʢʘʮʠʠ        

ʜʣʠʥʥʦʧʣʘʤʝʥʥʦʛʦ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʚ ʩʣʦʝʚʦʤ ʛʘʟʠʬʠʢʘʪʦʨʝ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʵʥʝʨʛʝʪʠʢʠ. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ: ʊʨʫʜʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ./ ʉʘʤʘʨʘ, 18-20 ʤʘʷ 2004 ʛ. ï ʉʘʤʘʨʘ: ʉʘʤʘʨʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ɼʦʤ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, 2004 ʛ. ï ʉ.35-39. 

2 ʊʝʭʥʦʣʦʛʠʠ ʛʘʟʠʬʠʢʘʮʠʠ ʚ ʧʣʦʪʥʦʤ ʩʣʦʝ / ɿʘʛʨʫʪʜʠʥʦʚ P.ʐ, ʅʘʛʦʨʥʦʚ ɸ.ʅ., ʈʳʞʢʦʚ 
ɸ. ʌ., ʉʝʥʘʯʠʥ ʇ. ʂ. ɹʘʨʥʘʫʣ: ɸʣʪʘʡʩʢʠʡ ʜʦʤ ʧʝʯʘʪʠ, 2009, ʉ.-296.  
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3 ʆʧʳʪ ʛʘʟʠʬʠʢʘʮʠʠ ʚ ʧʣʦʪʥʦʤ ʩʣʦʝ ʩ ʧʘʨʦʚʦʟʜʫʰʥʦ-ʢʠʩʣʦʨʦʜʥʳʤ ʜʫʪʴʸʤ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʠʩʣʦʨʦʜʘ ʚ ʜʫʪʴʝ / ɿʘʛʨʫʪʜʠʥʦʚ ʈ. ʐ., ʅʘʛʦʨʥʦʚ ɸ. ʅ., 

ʐʠʪʦʚʘ ʉ. ʅ., ʉʝʥʘʯʠʥ ʇ. ʂ. - ʊʨʫʜʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʭʥʦʣʦʛʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʛʣʷè. ʄ.; ʀʟʜ-ʚʦ ɺʊʀ, 2009, ʩ. 185-194. 

4 ʀʣʝʢ ʗʨʦʤʠʨ. ʅʦʚʳʝ ʩʧʦʩʦʙʳ ʛʘʟʠʬʠʢʘʮʠʠ ʪʦʧʣʠʚʘ ʢʠʩʣʦʨʦʜʦʤ. ʇʝʨ. ʩ ʯʝʰʩʢʦʛʦ 
ɸ.ɸ. ɾʫʢʦʚʘ ʠ ʧʦʜ ʨʝʜ. ʅ.ɺ. ʐʠʰʘʢʦʚʘ. ʄ.: ʄʦʩʢʚʘ, 1957. ʉ.-356. 
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 ʩʘʪʪʳ ʧʨʝʧʘʨʘʪʪʘʨ ʘʣʫ ʞʦʣʜʘʨʳץʨʣʽ ʤʘװʘʨʘʰʽʨʽʥʜʽʣʽ ʢᴇʤʽʨʜʝʥ ʪפ
 

ɾʘʣϤʘʩϰʣʳ ʅ.,  ʀʩʤʘʠʣʦʚʘ ɸ.ɸ. 

(ɼ.ɸ. ϧʦʥʘʝʚ ʘʪʳʥʜʘϤʳ ʊʘʫ-ʢʝʥ ʽʩʪʝʨʽ ʠʥʩʪʠʪʫʪʳ, ʛ. ɸʣʤʘʪʳ, ϧʘʟʘϨʩʪʘʥ)  

 
ʂᴇʤʽʨ, ʙʘʩץʘ ʧʘʡʜʘʣʳ ץʘʟʙʘʣʘʨ ʩʠʷץʪʳ, ʘʣʫʘʥ ʪװʨʣʽ ʤʠʥʝʨʘʣʜʘʨʜʘʥ ʞᴅʥʝ ʭʠʤʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʢװʨʜʝʣʽ ץʦʩʧʘʣʘʨʳʥʘʥ ʪײʨʘʜʳ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʦʥʳש ʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ 

ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ʙᴇʣʽʢʪʝʨʽ 50-ʜʝʥ ʘʩʘ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ײץʨʘʣʘʪʳʥʳ ʞᴅʥʝ ʩʫ ʤʝʥ ײʰʧʘ 

ʟʘʪʪʘʨʜʘʥ ʪײʨʘʪʳʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʽʣʛʝʥ. ʆʨʛʘʥʠʢʘʣʳץ ʙᴇʣʽʛʽʥʜʝ ʙʠʪʫʤʜʘʨ ʤʝʥ ʛʫʤʠʥʜʽʢ 

 ʨʤʳʩʪʘ ʦʪʳʥ ʨʝʪʽʥʜʝײʪ ץʳʣʜʘʨ ʜʘ ʤʦʣʳʥʘʥ ʢʝʟʜʝʩʝʜʽ. ɽʨʪʝʜʝʥ ʢᴇʤʽʨ ʢʦʤʤʫʥʘʣʜʳץʳʰץ

ʧʘʡʜʘʣʘʥʳʣסʘʥ, ʦʥʘʥ ʢʝʡʽʥ ʪװʨʣʽ ץʘʟʘʥʜʳץʪʘʨʜʘ , ʧʦʡʳʟʜʘʨʜʘ, ץʘʡʳץʪʘʨʜʘ, ʚʘʭʪʘʣʘʨʜʘ, 

ʰʘסʳʣʜʳʨסʳʰ ʧʝʰʪʝʨʜʝ, ʘʣ ʢʝʡʽʥʛʽ ʢʝʟʜʝ ʵʣʝʢʪʨ ʪʦʛʳʥ ᴇʥʜʽʨʫ װʰʽʥ ʢᴇʧʪʝʧ ץʦʣʜʘʥʳʣʫʜʘ. ɽʥʜʽ, 

 .ʛʝʨʽʣʝ ʙʘʩʪʘʜʳשʘʨʘʰʽʨʽʥʜʽʩʽʥ ʙᴇʣʽʧ ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝץ ʳʨ ʢᴇʤʽʨʜʝʥשʦץ ,ʘʟʽʨʛʽ ʟʘʤʘʥʜʘץ

ʉʦʥʳש ʙʽʨʽ ɼ. ɸ. פʦʥʘʝʚ ʘʪʳʥʜʘסʳ ʂʝʥ ʽʩʪʝʨʽ ʠʥʩʪʠʪʫʪʳʥʳש Ăʄʠʥʝʨʘʣʜʳ ʰʠʢʽʟʘʪʪʳ ץʘʡʪʘ 

ᴇשʜʝʫʜʽש ʬʠʟʠʢʘʣʳץ-ʭʠʤʠʷʣʳץ ʪᴅʩʽʣʜʝʨʽĂ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ץʦשʳʨ ʢᴇʤʽʨʜʝʥ ʧʨʝʧʘʨʘʪʪʳש ʥʝʰʝ 

ʪװʨʣʝʨʽ ʘʣʳʥʘ ʙʘʩʪʘʜʳ. ʆʣ װʰʽʥ ʢᴇʧʪʝʛʝʥ פʘʟʘץʩʪʘʥ ʞʝʨʽʥʽש ʢᴇʤʽʨʣʝʨʽʥʝʥ ץʘʨʘʰʽʨʽʥʜʽʩʽ ʤʦʣ 2 

-ʆʩʳ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʫʳʣ .(ʪʳץʠʷפ ,ʘʡסʘʨʘפ-ʆʡ) ʜʘʧ ʘʣʳʥʜʳשʳʨ ʢᴇʤʽʨ ʪʝʣʽʤʽ ʪʘשʦץ

ʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʽʥ ʤʦʣʘʡʪʫסʘ, ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫסʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʳסʳ  ʘʥʳץʪʘʣʜʳ. 

ɼʝʛʝʥʤʝʥ, ʪʘʫ-ʢʝʥ ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʤʦʣʳʥʘʥ ʠʛʝʨʫʩʽʟ ʞʘʪץʘʥ ʙʘʡʳʪʫ ʬʘʙʨʠʢʘʣʘʨʳʥʳש 

 ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥʝ ʢᴇʟװʘ ʤסʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʘʩʘʫ שʙᴇʣʽʥʙʝʫʽʥʽ שʙʝʪʽʥʝʥ ʰʘ שʪʘʨʳʥʳץʘʣʜʳץ

ʞʝʪʢʽʟʽʣʜʽ.  

 

ʂʽʣʪ ʩᴇʟʜʝʨ: ץʦשʳʨ ʢᴇʤʽʨ, ʩײʡʳץ ʘʤʤʠʘʢ, ʵʢʩʪʨʘʢʪʦʨ, ʠʥʬʨʘץʳʟʳʣ ʪʦʣץʳʥ, ʧʨʝʧʘʨʘʪ-

ʘʜʘʧʪʦʛʝʥ. 

 

ʂʽʨʽʩʧʝ  

ʂʝʥ ᴇʥʜʽʨʫ ʥʳʩʘʥʜʘʨʳʥʘʥ ץʘʣסʘʥ ץʘʣʜʳץ ץʦʡʤʘʣʘʨʳʥʳש ʙʝʪʽʥʝ ʩʦʣ ʞʝʨʜʝ ᴇʩʝʪʽʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ʙʝʡʽʤʜʝʧ ᴇʩʽʨʫ ʘʨץʳʣʳ ʙʘʡʳʨסʳ ʵʢʦʞװʡʝʩʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ. ᴄʨʠʥʝ, 

 ʜʝʫשʨʘʪʳʥʳ ʙʝʣʛʽʣʽ, ᴇʡʪʢʝʥʽ ʢʝʥʜʽ ᴇײʦʩʳʥʜʳʣʘʨʜʘʥ ʪץ ʜʝʥʽ ʟʠʷʥʜʳ שʪʘʨʜʳץʘʣʜʳץ

ʢʝʟʽʥʜʝ ᴅʨ-ʪװʨʣʽ ʭʠʤʠʷʣʳץ ʝʨʽʪʽʥʜʽʣʝʨ ץʦʣʜʘʥʳʣʳʧ, ʦʣʘʨ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʘʫ ʞʳʥʳʩʳʥʳש 

ʽʰʽʥʜʝʛʽ ᴅʨ-ʘʣʫʘʥ ʤʠʥʘʨʘʣʜʘʨʜʳ ʘʞʳʨʘʪʳʧ, ʝʨʽʪʽʧ, ʢᴇʧʪʝʛʝʥ ʟʠʷʥʜʳ ʝʨʽʪʽʥʜʽʣʝʨʜʽש 

ʪװʟʽʣʫʽʥʝ ʞʦʣ ʘʰʘʜʳ. ʆʣʘʨʜʳײץ שʨʘʤʳʥʜʘ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʠʦʥʜʘʨʳ, ʦʥʳש ʽʰʽʥʜʝ 

ʤʳʰʴʷʢ ʞᴅʥʝ ʨʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨ ʙʦʣʘʪʳʥʜʳסʳ ʟʘשʜʳ ײץʙʳʣʳʩ. ʄʽʥʝ, ʦʩʳʣʘʨʜʳש 

 ʨʽʥʜʝ ʙʦʣʳʧ, ʩᴅʣ ʞʝʣװʪʘʨ ᴇʪʝ ʤʘʡʜʘ ʪץʘʣʜʳץ ʥʜʘʡײʦʩʳʥʜʳʩʳʥ ʩʫʙʩʪʨʘʪ ʜʝʧ ʘʪʘʡʜʳ. ʄץ

ʩʦץʩʘ ײʰʳʧ, ʤʘשʘʡʳʥʜʘסʳ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʽ  ʫʣʳ ʰʘשʜʘʨʳʤʝʥ ʙʘʩʳʧ ʦʪʳʨʘʪʳʥʜʳסʳʥʜʘ. 

ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʽʧʪʝʥ ʩʦʣ ʘʫʳʣʜʳש ʪײʨסʳʥʜʘʨʳ ʢᴅʩʽʧʪʽʢ 

ʘʫʨʫʣʘʨʤʝʥ ʰʘʭʪʝʨʣʝʨʜʝʥ ʜʝ ʙʝʪʝʨ ʰʘʣʜʳסʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ. ᴆʡʪʢʝʥʽ,  ʢʝʥʰʽʣʝʨ 

ʢʝʥʥʽש ᴅʣʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʳ ʘʞʳʨʘʪʳʣʤʘסʘʥ ʢʝʟʽʥʜʝ, ʷסʥʠ ʢʝʥʥʽש ᴅʣʽ ʪʘʩ 

 ʘʥסʘʣץ ʣ -  ʢʝʥʜʽ ʙʘʡʳʪʫʜʘʥײʤʳʩ ʽʩʪʝʡʜʽ. ɸʣ - ʩʫʙʩʪʨʘʪ ʙײʜʘʡʳʥʜʘ ʞסʳ ʞʘסʨʘʤʳʥʜʘײץ

-ʦʩʳʥʜʳʩʳ [1ץ ʘʥסʳʣʜʘʥץʳʰץ שʪʘʨʜʳץʥʪʘײ ʨʣʽ ʟʠʷʥʜʳװʘʪʘʨ ᴅʨ ʪץ ʪʘʨ, ʩʦʥʳʤʝʥץʘʣʜʳץ

2].  

ʆʩʳ ʧʨʝʧʘʨʘʪʧʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪץײʳʤʳʥ  ᴇשʜʝʧ ʝʢʢʝʥʜʝ, ʦʣʘʨʜʳש ʜᴅʥʽʥʽש  ʰʳסʫʳ 

 ,ʳ ʤʦʣʘʡʳʧסʘʥʳץ ʪʘʨʳʥʜʘ ʭʣʦʨʦʬʠʣʣץʘ ʜʝʡʽʥ ʞʝʪʽʧ, ᴇʩʢʽʥ ʪʝʟ ʢᴇʪʝʨʽʣʝʜʽ, ʞʘʧʳʨʘס-98%

ʙʦʡʳʥʜʘ ץʘʥʪ ʤᴇʣʰʝʨʽ ʢᴇʙʝʡʽʧ, ʘʡʥʘʣʘʩʳʥʜʘסʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʞײʤʳʩʳʥ 

ʞʘץʩʘʨʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɹײʣ ᴇʩʢʽʥ ײץʙʳʣʤʘʣʳ ʩʳʨʪץʳ ʘʫʘ ʨʘʡʳʥʘ ᴇʪʝ ʠʢʝʤʜʽ, 

ʳʣסʘʣʜʳש, ʞʘʨʳץʪʳש, ʞʳʣʳʣʳץʪʳש ʞᴅʥʝ ʞʝʨʜʝʥ ʩʦʨʘʪʳʥ ʳʣסʘʣʜʳץʪʳש ʞʝʪʽʩʧʝʫʽʥʝ 

ʪᴇʟʽʤʜʽ ʢʝʣʝʜʽ. 

 ʟʘʪʪʘʨʜʳ ʞᴅʥʝ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ץʪʘʨʜʘʥ ᴇʩʽʤʜʽʢ ʙʦʡʳʥʘ ʪʘʨʘʡʪʳʥ ʪʦʢʩʠʢʘʣʳץʘʣʜʳפ

ʙʦʡʳʥʘ ʩʽשʽʨʽʧ, ʘʫʘסʘ ʪʘʨʘʪʳʧ ʞʽʙʝʨʝʜʽ ʜʝ, ʘʣ ʩʫʙʩʪʨʘʪʪʳש ʪײʟʜʳʣʳסʳ ᴇʩʽʤʜʽʢʪʽש 

ʰʳסʳʤʳʥʘ ʦש  ᴅʩʝʨ ʝʪʝʜʽ [3-4]. 

ʄʽʥʝ ʦʩʳ ʢᴇʤʽʨ ʤʘʡʜʘʩʳʥʘʥ ᴅʨ ʪװʨʣʽ  ʩʘʣʘʜʘ ץʦʣʜʘʥʫסʘ ʙʽʨʥʝʰʝ ʧʨʝʧʘʨʘʪʪʘʨʜʳש, 

ʷסʥʠ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʘʨץʳʥʜʳ ᴇʩʽʨʝʪʽʥ, ʩʫ ʪʘʟʘʣʘʡʪʳʥ, ʤʘʣʜʳ ʙʦʨʜʘץʳʣʘסʘʥʜʘ 

 ,ʨʽʥʜʝװʪ ץʥʪʘײ ʘʨʘץ ʣ ᴇʟʽײʘʨʳʣʜʳ. ɹסʨʣʝʨʽ ʰʳװʘ ʪץʳ ʙʘʩסʦʣʜʘʥʳʣʘʪʳʥ ʞᴅʥʝ ʪʘץ



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʢʝʨʝʛʽʥʝ ץʘʨʘʡ ʪװʨʣʽ ʤʠʢʨʦʵʣʝʤʝʥʪʪʨʝʤʝʥ ץʘʥʳץʪʳʨʳʣʳʧ, ʩʫʜʘ ʪʝʟ ʝʨʠʪʽʥʜʝʡ, ʞʘʩʘʣסʘʥ 

ʤʝʟʛʽʣʽʥʝʥ ʙʘʩʪʘʧ 5 ʞʳʣסʘ ʜʝʡʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʘʡ ʝʪʽʧ ʰʳסʘʨʳʣʘʜʳ. 

 ʘʥץʰʳʨʘʧ ʞʘʪײ ʘסʳ ʵʨʦʟʠʷסʘ ʘʡʥʘʣʳʧ, ʪʦʧʳʨʘסʢᴇʧ ʞʝʨʽ ʩʦʨ שʩʪʘʥʥʳץʘʟʘפ

ʞʘסʜʘʡʜʘ ץʦשʳʨ ʢᴇʤʽʨʜʝʥ ʘʣʳʥʘʪʳʥ ʛʫʤʠʥʜʽʢ ץʳʰץʳʣʜʳ ץʦʣʜʘʥʫ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ 

ʜʘץʳʣʜʘʨʳʥʘʥ ʤʦʣ ᴇʥʽʤ ʘʣʫʜʳש ʢʝʧʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ɹסײʘʥ ʧʨʝʧʘʨʘʪʪʳ ᴅʨ ʪװʨʣʽ 

ʜʘץʳʣסʘ ץʦʣʜʘʥʳʧ, ʦʣʘʨʜʘʥ ʢʦʥʪʨʦʣʴʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʤʦʣ ᴇʥʽʤ ʘʣʳʥסʘʥʳʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʘʢʪʽʣʝʨ ʙʘʨ ʝʢʝʥʽʥ ʘʣסʘ ʪʘʨʪʘʤʳʟ. 

 ʘʥʳʥʘʥ ʢᴇʤʽʨʩʽʣʪʽʣʽ ʨʝʘʛʝʥʪץʳʣʳ 30% -ʜʘʥ ʘʩץʳʰץ ʛʫʤʠʥʜʽʢ שʳʨ ʢᴇʤʽʨʜʽשʦפ

ʜʘʡʳʥʜʘʫסʘ ʙʦʣʘʜʳ. ʆʣ ʪʝʨʝסשײ שʳʤʘʣʘʨ ʙײʨסʳʣʘʥסʘʥʜʘ  ʙײʨסʳʣʘʫ ʝʨʪʽʥʽʜʽʩʽʥ ʨʝʪʪʝʧ 

ʦʪʳʨʫסʘ ץʦʣʜʘʥʳʣʘʪʳʥ ץʦʩʧʘ. ɹײʣ ʨʝʘʛʝʥʪ פʘʟʘץʩʪʘʥʜʘ ᴇʥʜʽʨʽʣʤʝʡʜʽ, ʰʝʪʝʣʜʝʥ 

ʪʘʩʳʤʘʣʜʘʥʘʜʳ. ɻʫʤʠʥʜʽʢ ץʳʰץʳʣʳ ʤʦʣ ץʦשʳʨ ʢᴇʤʽʨʜʝʥ (פʠʷץʪʳ, ʆʡ-פʘʨʘסʘʡ) װʣʢʝʥ 

 ʘʙʘץʘ שʳʰʪʘʨ, ʘʪʦʤ ʨʝʘʢʪʦʨʳʥʳסʨʣʽ ʙʦʷװʪʳ ʪʘʟʘʣʘʫ, ʪʝʨʽ ʠʣʝʫ, ʪץʘץ ʳסʪʘʨʜʘץʘʟʘʥʜʳץ

ʩʫʣʘʨʳʥ ʪʘʟʘʨʪʫ, ʩʠʨʝʢ ʤʝʪʘʣʜʘʨʜʳ ʘʡʳʨʫ ʞᴅʥʝ ʪ.ʙ. ʢᴇʧʪʝʛʝʥ ʝʨʽʪʽʥʜʽ ץʦʩʧʘʣʘʨʳʥ ʘʣʫסʘ 

ʙʦʣʘʜʳ. 

ʊʘʫ-ʢʝʥ ʽʩʽʥʜʝ ʢᴇʤʽʨʜʝʥ ᴇʥʜʽʨʽʣʛʝʥ ʧʨʝʧʘʨʘʪ ʨʝʢʫʣʴʪʠʚʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʘ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʳסʳ, ᴅʫʝʣʽ ʟʝʨʪʭʘʥʘʣʳץ ʩʦʥʘʥ ʩʦש ʪᴅʞʽʨʠʙʝ ʞײʤʳʩʪʘʨʳʤʝʥ 

ʥʘץʪʳʣʘʥʘʜʳ. ɹʘʡʳʪʫ ʬʘʙʨʠʢʘʩʳ ʙʘʨ ʞʝʨʜʝ ʦʥʳץ שʘʣʜʳץʪʘʨʳ ʩʘץʪʘʣʘʪʳʥ ץʦʡʤʘʣʘʨ 

(ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ) ʞʝʪʽʧ ʘʨʪʳʣʘʜʳ. ʊʽʧʪʝʥ ʦʣʘʨ ʦʥʜʘסʘʥ ʛʝʢʪʘʨ ʞʝʨʜʽ ʘʣʳʧ, ʧʘʡʜʘʣʳ 

 ,ʢᴇʪʝʨʽʣʽʧ שʩʘ ʙʦʣʜʳ ʰʘץʦʷʜʳ. ʉᴅʣ ʞʝʣ ʩʦץ ʘʣʳʧץ ʘ ʩʳʨʪʪʘץʳʪץʦʣʜʘʥʳʩʪʘʥ ʢᴇʧ ʫʘץ

ʘʡʥʘʣʘʩʳʥ ʧʘʡʜʘסʘ ʘʩʧʘʡʪʳʥʜʘʡ ʪײʟʜʳ ʰᴇʣʛʝ ʘʡʥʘʣʜʳʨʘʜʳ  [5]. 

ʄʽʥʝ, ʦʩʳʥʜʘʡ ץʦʡʤʘʣʘʨʜʳש ʙʝʪʽʥʝ ʞʘʙʘʡʳ  ʰᴇʧ, ײץʨסʘץʰʳʣʳץץʘ ʪᴇʟʽʤʜʽ ʙײʪʘ 

ʪᴅʨʽʟʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜᴅʥʽʥ ʧʨʝʧʘʨʘʪʧʝʥ ʙץײʪʳʨʳʧ, ʢʝʧʪʽʨʽʧ ʩʫʙʩʪʨʘʪ ʙʝʪʽʥʝ  ʝʛʫʛʝ  

ʙʦʣʘʜʳ.  

 

ʅʝʛʽʟʛʽ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʞʘʨʠʷʣʘʥʳʤʜʘʨʜʳ ʪʘʣʜʘʫ 

ɹʽʟʛʝ ʜʝʡʽʥʛʽ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʞʘʨʠʷʣʘʥʳʤʜʘʨ ʪʽʟʙʝʛʽʥʝ ʩʘʨʘʧʪʘʤʘ ʞʘʩʘʩʘץ, ʪʘʙʠסʠ 

ʰʠʢʽʟʘʪʪʘʥ ʛʫʤʘʪ ʘʣʫ ʥʝʛʽʟʽʥʜʝ ʛʫʤʠʥʜʽ ץʳʰץʳʣʜʘʨʜʳש ʙʽʨ ʚʘʣʝʥʪʪʽ  ʥʘʪʨʠʡ, ʢʘʣʠʡ, 

ʘʤʤʦʥʠʡ ʢʘʪʠʦʥʜʘʨʳʤʝʥ ʙʽʨʛʝ ʪײʟ ʧʘʡʜʘ ʙʦʣʫʳʥʘ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʞʘʪʳʨ. ɹײʣ װʰʽʥ  ʦʩʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽש  ʛʠʜʨʦʢʩʠʜʪʝʨʽʥʽש ʩʫ ʝʨʽʪʽʥʜʽʩʽʥ ץʦʣʜʘʥʘʜʳ [1-5]. ʂᴇʤʽʨʪʝʛʽ ʙʘʨ 

ʰʠʢʽʟʘʪʪʳ ʩʽʣʪʽʣʽ ʨʝʘʛʝʥʪʪʝʨʤʝʥ ᴇשʜʝʫ ʤʦʣʝʢʫʣʘʘʨʘʣʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʽש ʙײʟʳʣʫʳʥʘ 

ʞᴅʥʝ ʢᴇʤʽʨʜʽש ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʳץ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʳʥʜʘ ʭʠʤʠʷʣʳץ 

ʙʘʡʣʘʥʳʩʪʳװ שʟʽʣʫʽʥʝ ᴅʢʝʧ ʩʦץʪʳʨʘʜʳ.  

ʊ:ɾ=5:1 ץʘʪʳʥʘʩʪʘ ץʦשʳʨ ʢᴇʤʽʨʜʽ 42-45% ʥʘʪʨʠʡ ʛʠʜʨʦʢʩʠʜʽʥ ʩʫ ʝʨʽʪʽʥʜʽʩʽʤʝʥ 

ʘʨʘʣʘʩʪʳʨʫ ʘʨץʳʣʳ  çײץʨסʘץ ʪᴅʩʽʣè ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʪᴅʩʽʣ ʙʦʡʳʥʰʘ ʛʫʤʘʪ 

ʘʣʫ ᴅʜʽʩʽ ʙʝʣʛʽʣʽ [3]. ɹײʨʘʥʜʘʣʳ ʠʽʨʤʝʢ ʢᴇʤʝʛʽʤʝʥ ʘʨʘʣʘʩʪʳʨʳʣסʘʥʜʘ ץʦʩʧʘ 

ʵʢʟʦʪʝʨʤʠʢʘʣʳץ ʨʝʘʢʮʠʷ ʩʘʣʜʘʨʳʥʘʥ ץʳʟʘʜʳ.  ʆʩʳ װʜʝʨʽʩ ʥᴅʪʠʞʝʩʽʥʜʝ 35-40% ʥʘʪʨʠʡ 

ʛʫʤʘʪʳʥ ײץʨʘʡʪʳʥ ᴇʥʽʤ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʂᴇʤʽʨʜʝʥ  ʛʫʤʠʥ ץʳʰץʳʣʳʥʳש ʰʳסʫʳʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʘʚʪʦʨ 5-6 ʩʘסʘʪ 

ʽʰʽʥʜʝ, ʩʽʣʪʽ ʝʨʽʪʽʥʜʽʩʽʥʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 2,0 N, ʪʦʢ ʪʳסʳʟʜʳסʳ  2,0-3,0 ɸ/ʜʤ
2 
ʞᴅʥʝ 60-
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ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʥʠʢʝʣʴ ʘʥʦʜʳʥʜʘ ʢᴇʤʽʨʜʽש ʵʣʝʢʪʨʦʣʠʪʠʢʘʣʳץ ץʳʰץʳʣʜʘʥʫ ʪᴅʩʽʣʽʥ 

ʦʡʣʘʧ ʪʘʧʪʳ [5]. ʂʦʥʮʝʥʪʨʘʮʠʷʩʳ 40%-ʢʝ ʜʝʡʽʥ 75
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 3 ʩʘסʘʪ ʽʰʽʥʜʝ ʘʟʦʪ 

 ʦʩʧʘʩʳʥ ʙᴇʣʽʧ ʘʣʫ ʪᴅʩʽʣʽץ ʳʣʳ ʛʫʤʠʥץʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʢᴇʤʽʨʜʽ ʪʦʪʳץʳʰץ

ʜʝ ʙʝʣʛʽʣʽ [6]. ɹײʣ ᴅʜʽʩʧʝʥ ʛʫʤʠʥ ץʳʰץʳʣʳʥ ʙᴇʣʽʧ ʘʣʫ 73%-ʢʝ ʜʝʡʽʥ ʞʝʪʪʽ. ɻʫʤʠʥʜʽ 

 ʳʥסʘʥ ʘʫʘ, ʦʟʦʥ, ʘʟʦʪ ʪʦʪʳסʰʽʥ ʨʝʘʛʝʥʪ ʨʝʪʽʥʜʝ ʭʣʦʨ, ʦʟʦʥʜʘʣװ ʦʩʳʣʳʩʪʘʨʳʥ ʘʣʫץ

ʧʘʡʜʘʣʘʥʫסʘ ʜʘ ʙʦʣʘʜʳ [6,7]. 

ɻʫʤʠʥʜʽʢ ʧʨʝʧʘʨʘʪʪʳ ʘʣʫʜʳש ʪʝʢ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʪᴅʩʽʣʽ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʰʠʢʽʟʘʪץʘ ᴅʩʝʨʜʽש ʬʠʟʠʢʘʣʳץ ᴅʜʽʩʽ ʜʝ ʞʘʩʘʣʳʥʘʜʳ: ʠʥʬʨʘʜʳʙʳʩ, 

ʨʘʜʠʦʣʠʟ, ʙʘʨʦʬʦʨʤʠʥʛ ʞᴅʥʝ ʪ.ʙ. ʢᴇʧ ʪװʨʣʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ  [8,9]. 

 ʳʣʳ  46,52- ʜʝʥ 83,87 %-ʢʝץʳʰץ ʘʥ ʪʝʭʥʦʣʦʛʠʷʤʳʟʜʘ ʛʫʤʘʪסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʜʝʡʽʥ ʘʣʳʥʜʳ, ᴅʩʽʨʝʩʝ ʢʘʣʠʡ ʛʠʜʨʦʩʢʠʜʽʥ ץʦʣʜʘʥסʘʥʜʘ ʝש ʞʦסʘʨסʳ ʢᴇʨʩʝʪʢʽʰ ʠʝ 

ʙʦʣʜʳץ, ʘʣ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡ-ʥʘʪʨʠʡ ʢʘʨʙʦʥʘʪʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʪʽʨʛʝʥʜʝ ʰʳץʪʳ. ɹײʣ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

123 

ʢᴇʨʩʝʪʢʽʰ ʘʣʳʩ-ʞʘץʳʥ ʰʝʪʝʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ʢᴇʧ ʘʣʰʘץʪʳסʳ ʞʦץ ʝʢʝʥʽʥʝ ʢᴇʟ 

ʞʝʪʢʽʟʽʣʜʽ. 

ɹײʣ ʝשʙʝʢʪʝ (J. Erro, O. Urrutia, R. Baigorri, M. Fuentes) ʤʳʩ ʘʣʫʜʘ ʙʘʡʳʪʫ 

ʬʘʙʨʠʢʘʣʘʨʳʥʳץ שʘʣʜʳץʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʂʠʧʨ ʝʣʽʥʜʝʛʽ ʢʝʡʙʽʨ ʤᴅʩʝʣʝʣʝʨʽʥʝ 

ʪʦץʪʘʣʘʜʳ. ɹײʣʘʨʜʳש ʦʡʳʥʰʘ, ʩʦʣ ץʘʣʜʳץʪʘʨʜʳש ʙʝʪʽʥʝʥ ʰʘש ʤʝʥ ʛʘʟ ʙᴇʣʽʥʙʝʫʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʵʢʦʣʦʛʠʷ ʤᴅʩʝʣʝʩʽʥʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʥʙʝʡʪʽʥ ʝʣʜʝʨʛʝ ʪʠʽʩʪʽ ʜʝʡʜʽ. 

ᴄʨʠʥʝ ʘʚʪʦʨʣʘʨʜʳש ʙײʣ ʢʦʥʮʝʧʮʠʷʩʳ ʙʽʟʜʽש ʝʣʜʽש ʵʢʦʣʦʛʠʷ ʞᴇʥʽʥʜʝʛʽ ʟʘשʳʥʘ ץʘʡʰʳ 

ʢʝʣʝʪʽʥʽ ʢᴇʨʽʥʽʧ ʪײʨ.  

ʆʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ ʘʚʪʦʨʣʘʨʜʳש (ʃʠʰʪʚʘʥ , ʖ. ɻ. ʗʥʫʪʘ , ɸ.ʄ. ɸʙʨʘʤʝʮ ) ʛʫʤʠʥʜʽʢ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʪʦʨʬʪʘʥ ʘʣʳʥʘʪʳʥʳ ʘʡʪʳʣʘʜʳ. ɹʽʨʘפ ץʘʟʘץʩʪʘʥ ʝʣʽʥʜʝ ʪʦʨʬ ʩʠʷץʪʳ 

ʰʠʢʽʟʘʪ ʙʦʣʤʘסʘʥʜʳץʪʘʥ  ʙʽʟʜʽײ שʩʳʥʳʧ ʦʪʳʨסʘʥ ʪʝʭʥʦʣʦʛʠʷʤʳʟ ץʦשʳʨ ʢᴇʤʽʨʜʽש 

ʤʘʡʜʘʩʳʥʘʥ ʞᴅʥʝ ʦʣ ʰʠʢʽʟʘʪʪʘ ʛʫʤʠʥʜʽʢ ץʳʰץʳʣʜʳ30 ש %-ʪʝʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ 

ʘʣʳʥʘʪʳʥ ʧʨʝʧʘʨʘʪʪʳש  ʩʘʧʘʩʳʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʢװʢʽʨʪ ץʳʰץʳʣʳ 

ʩʠʷץʪʳ ᴇʪʝ ʟʠʷʥʜʳ ʝʨʪʽʥʽʜʽʣʝʨ ʧʘʡʜʘʣʘʥʙʘʡʜʳ.  

ɹײʣ ʞײʤʳʩʪʘ (ɸ.ɺ. ʉʘʚʝʣʴʝʚʘ ,  ɽ.ɺ. ʄʘʣʴʮʝʚʘ ,  ʅ.ɺ. ʖʜʠʥʘ ) ץʦשʳʨ ʢᴇʤʽʨʜʝʥ 

ʛʫʤʠʥʜʽ ץʳʰץʳʣʜʘʨʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʤʝʥ ʙʠʦʩʪʠʤʫʣʷʮʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ. ʄʝʭʘʥʦʭʠʤʠʷʣʳץ ʪʦʪʳץʪʳʨʳʣסʘʥ ʢᴇʤʽʨʜʝʥ 

ʘʣʳʥסʘʥ ʛʫʤʠʥ ץʳʰץʳʣʜʘʨʳ ʪʘʙʠסʠ ʞʘסʜʘʡʜʘ ʢװʡʜʽʨʽʣʛʝʥ ʢᴇʤʽʨʜʝʥ ʘʣʳʥסʘʥ ʛʫʤʠʥʜʽ 

 ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʢʝʥ. ᴆʢʽʥʽʰʢʝ ץʘʨʳ ʙʠʦʣʦʛʠʷʣʳסʘʥʜʘ ʞʦסʳʣʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨץʳʰץ

ʦʨʘʡ, ʙײʣ ʧʨʝʧʘʨʘʪʪʳ ʰʘש ʙʘʩʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʛʝ ʘʨʥʘʣסʘʥ ʵʢʩʧʝʨʤʝʥʪʪʽʢ ʩʳʥʘץʪʘʨ 

ʢᴇʨʩʝʪʽʣʤʝʛʝʥ. 

 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ  
 ʰʽʥ ʢʝʰʝʥʜʽװ ʘʙʘʪʳʥʘʥ ʧʨʝʧʘʨʘʪ ᴇʥʜʽʨʫץʤʘʡʜʘʩʳʥʘʥ ʞᴅʥʝ ʙʠʦ שʳʨ ʢᴇʤʽʨʜʽשʦפ

ᴅʜʽʩʪʝʤʝʣʝʨ ץʦʣʜʘʥʳʣʜʳ. ʆʩʳ ʞʦʣʜʘ פʠʷץʪʳ ʢᴇʤʽʨ ʪʝʣʽʤʽʥʝʥ ʢᴇʤʽʨʤʝʥ ʞʦסʘʨסʳ 

 שʤʳʩʪʳײʳʣʳʤʠ ʞנ .ʤʘʪʝʨʠʘʣʜʘʨ ᴅʢʝʣʽʥʜʽ ץʘʨʘʰʽʨʽʥʜʽʜʝʥ ʩʳʥʘʤʘʣʳץ ʘʥץʘʙʘʪʪʘ ʞʘʪץ

ʙʘʨʳʩʳʥʜʘ ץʦשʳʨ ʢᴇʤʽʨʜʽש ʩʳʥʘʤʘʣʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ ï ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ, ʦסʘʥ ʘʪʦʤʜʳ-ʵʤʠʩʩʠʷʣʳץ 

ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽʤʝʥ ץʘʪʘʨ  ʬʠʟʠʢʘʣʳץ ʤʦʜʝʣʴ ʞʘʩʘʣʳʥʜʳ; ᴅʨʪװʨʣʽ ʞʘסʜʘʡʜʘ 

ᴇʥʜʽʨʽʣʛʝʥ ʧʨʝʧʘʨʘʪʪʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʘʥʳץʪʘʣʜʳ; ʪʝʭʥʠʢʘʣʳץ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʙʘסʘ ʙʝʨʽʣʜʽ. 

 ɿʝʨʪʪʝʫʜʝʥ ʘʣʳʥסʘʥ  ʤᴅʣʽʤʝʪʪʝʨ 

 

ʂʝʩʪʝ ï  פʠʷץʪʳ ʢᴇʤʽʨʽʥʽש ʙʠʦץʘʙʘʪʳʥʜʘסʳ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨʽ 

 

 ̄ ʂʦʤʧʦʥʝʥʪʪʝʨ Zn Cn Pb Cl Mn Fe Co 

ɹʠʦץʘʙʘʪʪʘסʳ ʞʳʣʞʳʤʘʣʳ ʤ/ɻ, ʤʛ/ʢʛ 

1 ɹʠʦץʘʙʘʪ 1,4 0,6 5,0 1,1 19,0 25,0 1,7 

ɹʠʦץʘʙʘʪʪʘסʳ ʞʘʣʧʳ ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʤᴇʣʰʝʨʽ, ʤʛ/ʢʛ 

2 ɹʠʦץʘʙʘʪ 50,4 26,8 10,0 1,6 448,0 23200 22,4 

 

 ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʙᴇʣʝʢ, ʛʫʤʫʩʪʳש, ʞʳʣʞʳʤʘʣʳ ʞᴅʥʝ ʞʘʣʧʳʣʘʡ ʘʟʦʪʪʳש, 

ʬʦʩʬʦʨʜʳש ʞᴅʥʝ ʢʘʣʠʡʜʽש ʘʨʘ ʩʘʣʤʘסʳ: ʘʟʦʪ-0,49, ʝʨʽʪʽʥʜʽʛʝ ʢᴇʰʝʪʽʥ ʘʟʦʪ 49,0; 

ʞʳʣʞʳʤʘʣʳ P2O5 ð 140,5;K2 ʆ - 140,5; ʞʘʣʧʳʣʘʡ  P2O5 -0,17 % , K2 ʆ -0,9 %. 

 ʩʽʨʫװʘʟʳʧ ʘʣʫ, ʢᴇʣʽʢʢʝ ʪʠʝʫ, ʪץ  ʦʧʘʨʳʣʳʩʧʝʥ ᴅʣʜʝ ʵʢʩʢʘʚʘʪʦʨʤʝʥץ ʳʨ ʢᴇʤʽʨʜʽשʦפ 

ʢʝʟʽʥʜʝ ʤʘʡʜʘʣʘʥʳʧ (25-35%), ʘʣ ץʦʡʤʘʜʘ ʫʘץʳʪʳʥʜʘ ʪʦʪʳץʪʘʥʫ װʜʝʨʽʩʽ ʞװʨʛʝʥʜʽʢʪʝʥ 

 ʪʽʥʜʝʥʽʧ  ʙʽʨʘʟ ʞʝʨʜʽ ʘʣʳʧװʘ ʢᴇʙʝʡʽʧ, ʪסʘ ᴇʪʧʝʡ , ʞʳʣʜʘʥ ʞʳʣסʪʳʥʫʰʳʣʘʨײʛʽʪʽʣʽʧ ʪװ

ʞʘʪʘʜʳ.  

 ʉʘʧʘʰʘʨʪʳ ʪᴇʤʝʥ ʢᴇʤʽʨʜʽ ᴅʨ ʪװʨʣʽ ץʦʩʳʥʜʳʣʘʨʜʘʥ ʪʘʟʘʨʪʳʧ ʢʝʧʪʽʨʛʽʰʢʝ 

ʪװʩʽʨʝʤʽʟ (2), ʩʦʥʘʥ ʢʝʡʽʥ ʰʠʢʽʟʘʪ ʜʽʨʽʣʜʽ ʜʠʽʨʤʝʥʛʝ ʪװʩʝʜʽ  ʜʝ  (3) 10-%-ʪʽʢ ʘʤʤʠʘʢ 

https://link.springer.com/search?facet-creator=%22I.+I.+Lishtvan%22
https://link.springer.com/search?facet-creator=%22Yu.+G.+Yanuta%22
https://link.springer.com/search?facet-creator=%22A.+M.+Abramets%22
https://link.springer.com/search?facet-creator=%22A.+V.+Savel’eva%22
https://link.springer.com/search?facet-creator=%22E.+V.+Mal’tseva%22
https://link.springer.com/search?facet-creator=%22N.+V.+Yudina%22
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ʩʫʳʤʝʥ (ʉ:1:1=פ) ʘʨʘʣʘʩʪʳʨʳʣʘʜʳ (4). ɹײʣ ʞʝʨʜʝ ʢᴇʤʽʨ ᴅʨʽ ץʘʨʘʡ 2- 6 ʤʤ -ʛʝ ʜʝʡʽʥ 

 ʘ (5) ʙᴇʣʽʥʽʧסʘʥ ʵʢʩʪʨʘʢʪʦʨʣʘʨץʘʪʘʨ ʦʨʥʘʣʘʩץ-ʘʪʘʨץ שʦʡʤʘʣʞʳץ ʪʘʣʘʜʳ. ʆʩʳʥʜʘʡץʥʪʘײ

ʪװʩʝʜʽ. ʆʩʳ ʫʘץʳʪʪʘ ʵʢʩʪʨʘʢʪʦʨʣʘʨʜʳש ʘʩʪʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ 

ʠʥʬʨʘʜʳʙʳʩʰʘʰץʳʥʜʘʨʤʝʥ ʙʝʩ ʤʠʥʫʪʪʘʡ ᴅʨʝʢʝʪʪʝʥʜʽʨʽʣʝʜʽ. ʆʣ ʜʳʙʳʩʪʳש ʞʠʽʣʽʛʽ 15-

20ɻʮ-ʪʝʥ, ʪʝʤʧʝʨʘʪʫʨʘʩʳ 20-25
0
ʉ-ʪʘʥ ʘʩʧʘʫʳ ʪʠʽʩ. ʆʩʳʜʘʥ ʢʝʡʽʥ ץʦʡʤʘʣʞʳש 

ʚʘʢʫʫʤʜʳץ-ʢʝʧʪʽʨʛʽʰʢʝ ʪװʩʽʧ (7) 45-60
0
ʉ-ʪʘ 30 ʤʠʥʫʪʪʘʡ ʫʘץʳʪʪʘ ץʘʡʪʘ ʢʝʧʪʽʨʽʣʝʜʽ 

(ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ ï פʦשʳʨ ʢᴇʤʽʨʜʝʥ  ʛʫʤʠʥʜʽʢ ʧʨʝʧʘʨʘʪ ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʩʳʟʙʘʩʳ 

 

 ʘʥʜʘסʘʨʘץ ʘ ᴅʜʽʩʪʝʨʛʝץʥʜʘʡ ᴅʜʽʩʧʝʥ ʘʣʫ ʙʘʩײʘʨʘʰʽʨʽʥʜʽʩʽʥ ʤץ שʳʨ ʢᴇʤʽʨʜʽשʦפ 

ʰʠʢʽʟʘʪʪʳ ʤʦʣ װʥʝʤʜʝʡʜʽ,  ʷסʥʠ 70% -ʪʝʡ ʛʫʤʠʥʜʽʢ ץʳʰץʳʣʳ ʙʘʨ ʢᴇʤʽʨʜʝʥ ʦʥʳ96%  ש-

ʥʝ ʜʝʡʽʥ ʧʨʝʧʘʨʘʪ ʪװʨʽʥʝ ʢᴇʰʝʜʽ. 

 ɿʝʨʪʪʝʫʜʝʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣץʳʣʘʫ 
 ʅʝʛʽʟʽʥʝʥ ʛʫʤʘʪ ʘʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞװʨʛʽʟʫʜʽ 

 ,ʞʦʣʤʝʥ ʪʘʟʘʨʪʳʣʘʜʳ ץʳ ʰʠʢʽʟʘʪ ʙᴇʛʜʝ ʟʘʪʪʘʨʜʘʥ ʤʝʭʘʥʠʢʘʣʳץʘʨʘʩʪʳʨʘʜʳ: ʙʘʩʪʘʧץ

ʙʘʩʪʘʧץʳ ʰʠʢʽʟʘʪʪʳ ץʘʞʝʪʪʽ ʬʨʘʢʮʠʷסʘ ʜʝʡʽʥ ײʩʘץʪʘʧ  ʦʥʳ ʢʝʧʪʽʨʝʜʽ. ɸʣʳʥסʘʥ ʤʘʩʩʘʥʳ 

2-10 ʩʘסʘʪ ʙʦʡʳ 1-ʜʝʥ 10% ʜʝʡʽʥʛʽ ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ʩʽʣʪʽʣʽ ʝʨʽʪʽʥʜʽʤʝʥ ʞᴅʥʝ 5-ʪʝʥ 10 % 

ʜʝʡʽʥ, 60-80
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ C:(5:1) פ ʘʨʘ ץʘʪʳʥʘʩʳʥʜʘ ᴇשʜʝʫ, ʞʫʳʧ ʩװʟʛʽʜʝʥ ᴇʪʢʽʟʫ, 

ʢʝʧʪʽʨʫ, ײʩʘץʪʘʫ ʞᴅʥʝ ʝʣʝʫ. ʆʩʳʥʳש ʙᴅʨʽ ʙʘʩʪʘʧץʳ ʰʠʢʽʟʘʪʪʳש ᴅʨ ʘʣʫʘʥʜʳסʳʤʝʥ 
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ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʩʝʙʝʙʽ ʪװʨʣʽ ʢʝʥ ʦʨʳʥʜʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʢᴇʤʽʨ ײץʨʘʤʳ ʙʦʡʳʥʰʘ 

ʝʨʝʢʰʝʣʝʥʝʜʽ ʞᴅʥʝ ʙʽʨ ʢʝʥ ʦʨʥʳ ʰʝʛʽʥʜʝ ʘʡʪʘʨʣʳץ ʢᴇʨʩʝʪʢʽʰ ʰʘʰʳʨʘʫʳ ʙʘʡץʘʣʘʜʳ. 

 ʨʣʽ ʝʣʝʫʽʰʪʝʨʜʝʥ ᴇʪʢʽʟʽʣʽʧ, ʜʽʨʽʣʜʽװʘʙʘʪʳ ᴅʨ ʪץʩʪʽʥʜʝʛʽ ʙʠʦװ שʳʨ ʢᴇʤʽʨ ʤʝʥ ʦʥʳשʦפ

ʜʠʽʨʤʝʥʛʝ (ʤʝʣʴʥʠʮʘ) ʩʘʣʳʥʘʜʳ.  ʆʣ ʤʘʩʩʘʥʳ 10 %-ʪʽʢ  ʩʫʣʳ ʘʤʤʠʘʢʧʝʥ 

ʘʨʘʣʘʩʪʳʨʳʣʳʧ ʉ:(5:1) פ, ʜʽʨʽʣʜʽ ʜʠʽʨʤʝʥʥʝʥ ᴇʪʢʽʟʝʜʽ,  ʦʣ ʞʝʨʜʝʥ ʢᴇʤʽʨ 2-6 ʤʤ 

 ʘ ʙᴇʣʽʥʽʧסʘʩʪʘʫ שʦʡʤʘʣʞʳץ ʘʥסʘʜʳ. ʆʩʳʥʜʘʡ ᴅʜʽʩʧʝʥ ʜʘʡʳʥʜʘʣסʧʝʥ ʰʳץʪʳץʩʘײ

ʩʘʣʳʥʘʜʳ. ʆʥʜʘ 5 ʤʠʥʫʪ ʫʘץʳʪ ʽʰʽʥʜʝ ʠʥʬʨʘץʳʟʳʣ ʩᴅʫʣʝ ʰʘʰץʳʰʪʳש (15-20 ɻʮ) 

ᴅʩʝʨʽʥʝʥ ʢᴇʤʽʨʜʝʥ ʛʫʤʫʩ ʙᴇʣʽʥʝʜʽ, ʘʣ ʦʣ ʢʝʟʜʝʛʽ ʵʢʩʪʨʘʢʪʦʨʜʳש ʽʰʽʥʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘ 20-

25 0ʉ ʙʦʣʫʳ ʪʠʽʩ, ʩʦʥʘʥ ʢʝʡʽʥ ץʦʡʤʘʣʞʳש ʚʘʢʫʫʤʜʳ-ʢʝʧʪʽʨʛʽʰʢʝ ʪװʩʽʧ,  30 ʤʠʥʫʪ 

ʽʰʽʥʜʝ 60 0ʉ  ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʝʧʪʽʨʽʣʛʝʥ ʧʨʝʧʘʨʘʪ  ʪʘʨʘʟʳסʘ ʪװʩʝʜʽ. 

 

 ʦʨʳʪʳʥʜʳפ
ʂᴇʧ ʝʣʜʝʨʜʝ ʛʫʤʠʥʜʽʢ ʧʨʝʧʘʨʘʪʪʘʨ (ʥʘʪʨʠʡ ʛʫʤʘʪʳ, ʢʘʣʠʡ ʛʫʤʘʪʳ, ʘʤʤʦʥʠʡ 

ʛʫʤʘʪʳ) ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥ ʤʦʣʳʥʘʥ ʘʣʫ װʰʽʥ ʩʪʠʤʫʣʷʪʦʨ ʨʝʪʽʥʜʝ ʞᴅʥʝ 

ʤʠʢʨʦʪʳשʘʡʪץʳʰ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, ʦʨʪʘ ʝʩʝʧʧʝʥ ʘʣסʘʥʜʘ, 

ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʽʥ 25-40 % -ʢʝ ʢᴇʪʝʨʝʜʽ, ʝʛʽʥʥʽש ʧʽʩʽʧ ʞʝʪʽʣʫʽʥ 5-7 ʪᴅʫʣʽʢʢʝ ʞᴅʥʝ 

ᴇʩʽʤʜʽʢ ײץʨʘʤʳʥʜʘסʳ ʥʠʪʨʘʪʪʘʨʜʳ 10-40 %-ʢʝ ʢʝʤʽʪʝʜʽ.   

 ʤʘʡʜʘ   שʳʨ ʢᴇʤʽʨʜʽשʦץ ʳʪʳʥʜʘסʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʙʘץ ʘʡʪʘץ ʦʡʤʘʣʘʨʳʥץ ץʘʣʜʳפ

 ʪʳץʠʷפ ʘʨʘʰʽʨʽʥʜʽʩʽ ʙʘʨץ % ʨʘʤʳʥʜʘ 69ײץ ,ʘʥʜʘץʪʳʣʘʧ ʘʡʪץʪʘʨʳʥʘʥ, ʥʘץʘʣʜʳץ

ʨʘʟʨʝʟʽʥʽש ʢᴇʤʽʨʽʥʝʥ ʞʘשʘ ʧʨʝʧʘʨʘʪ-ʘʜʘʧʪʦʛʝʥ ʘʣʫסʘ ʙʦʣʘʪʳʥʜʳסʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʽʣʜʽ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʛʫʤʠʥʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʝʤʝʥʘ 

ʠ ʧʨʦʨʦʩʪʢʠ ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʠʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʞʝʩʪʢʠʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʡ ʟʦʥʳ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʵʪʦʤʫ ʮʝʣʴ ʨʘʙʦʪʳ -ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʘʛʨʦʧʨʠʝʤʦʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʝʧʘʨʘʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʛʨʦʧʨʠʝʤʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚ 

ʟʘʩʫʰʣʠʚʳʭ ʟʦʥ ʨʝʩʧʫʙʣʠʢʠ. ʄʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ ʢ 

ʧʦʩʝʚʫ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʛʫʤʠʥʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʦʪʣʝʞʢʠ ʩʝʤʷʥ ʠ ʜʨ.): 

ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʧʦʯʚʫ (ʚʣʘʞʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʟʘʩʦʣʝʥʠʝ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʠ ʥʘ ʦʧʳʪʥʳʭ; 

ʫʯʘʩʪʢʘʭ ʚ ʨʷʜʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ, ʧʦʣʫʯʘʝʤʦʶ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚʘʭ ʩ ʫʨʦʚʥʝʤ ʟʘʩʦʣʝʥʠʷ 0,8 2,2 %. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦʩʪʠʛʘʝʪ 24,2 - 42,1 %. ʨʠʩʘ 76,2 - 78.6 %, ʘ ʩʦʠ - 

34,8 %. 

ʆʩʫʱʝʩʪʚʣʝʥ ʤʦʥʪʘʞ ʦʧʳʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʦʣʫʯʝʥʦ 550 ʢʛ ʧʨʝʧʘʨʘʪʘ. ʆʧʨʝʜʝʣʝʥʳ ʝʛʦ ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

ʧʦʣʫʯʝʥ ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʂʉʉ ˉ 0049776. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ 

ʟʘʢʣʘʜʢʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ɸʣʤʘʪʠʥʩʢʦʡ, 

ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʥʘ 5 ʪʠʧʘʭ ʧʦʯʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʳʭ 

ʧʦʯʚʘʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʳʡ ʫʛʦʣʴ, ʧʝʨʝʨʘʙʦʪʢʘ, ʛʫʤʘʪ ʥʘʪʨʠʷ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʟʘʩʦʣʝʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ  
ʇʨʦʛʨʘʤʤʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʳʣʷʱʠʭ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦ- 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʚʠʜʳ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʣʦʞʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʠ ʥʘʣʠʯʠʝ ʨʘʟʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ, ʘʤʠʥʦʢʠʩʣʦʪ, ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʠʝ ʠʭ ʬʫʥʢʮʠʠ, ʢʘʢ 

ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ, ʧʦʜʚʠʞʥʦʩʪʴ, ʨʝʛʫʣʷʪʦʨʥʘʷ, ʧʨʦʪʝʢʪʦʨʥʘʷ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʜʨ. ʂ 

ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʫʤʠʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ. 

ɻʫʤʘʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. 

ɺ ʦʪʜʝʣʝ çʕʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪè ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠʤ. 

ɼ.ɸ. ʂʫʥʘʝʚʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʛʫʤʘʪʘ 

ʥʘʪʨʠʷ ʠʟ ʙʫʨʦʛʦ ʫʛʣʷ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʤʘʢʨʦ-ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʵʢʩʪʨʘʢʪʦʤ ʧʦʣʳʥʠ, 

ʧʦʚʳʰʘʶʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʆʧʳʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ-ʘʜʘʧʪʦʛʝʥʦʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʥʘ ʩʫʙʩʪʨʘʪʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʘʨʠʜʥʦʡ ʟʦʥʳ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʫʤʠʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʨʙʝʥʪʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪ.ʝ. ʦʥʠ ʤʦʛʫʪ ʠʥʢʦʨʧʦʨʠʨʦʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʧʝʩʪʠʮʠʜʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʬʝʥʦʣʳ ʠ ʜʨ. ʕʪʠ ʢʦʤʧʦʟʠʮʠʠ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʠ 

ʧʳʣʝʧʦʜʘʚʣʝʥʠʡ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. 

ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʥʠʟʢʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚʘʭ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ, ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʛʦʪʦʚʢʠ 

ʩʝʤʷʥ ʢ ʧʦʩʝʚʫ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʛʫʤʠʥʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʦʪʣʝʞʢʠ ʩʝʤʷʥ  

ʠ ʜʨ.); ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʧʦʯʚʫ (ʚʣʘʞʥʦʩʪʴ, ʩʫʙʩʪʨʘʪʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘʩʦʣʝʥʠʝ).    

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ, 

ʧʦʣʫʯʘʝʤʦʛʦ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚʘʭ ʩ ʫʨʦʚʥʝʤ 

ʟʘʩʦʣʝʥʠʷ 0,8-2,2 %. ɼʘʥʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʮʝʣʝʡ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʥʘ ʦʙʲʝʢʪʘʭ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ, ʧʦʨʦʜʥʳʭ ʠ ʟʦʣʦʰʣʘʢʦʚʳʭ 

ʦʪʚʘʣʘʭ). 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʦʜʚʝʨʛʘʣʠ ʩʝʤʝʥʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʘʨʠʜʥʦʡ ʟʦʥʳ, ʧʨʦʨʦʱʝʥʥʳʝ ʥʘ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʛʫʤʠʥʦʚʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʝʛʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʩʫʙʩʪʨʘʪʘʭ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʦʙʦʛʘʱʝʥʠʷ ʨʫʜ.  

ɻʫʤʠʥʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʙʫʨʳʭ ʫʛʣʝʡ ̫ ʚʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘʤʠ 

ʥʝ ʩʠʥʪʝʪʠʯʝʩʢʦʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝ ʪʦʢʩʠʯʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ. 

ʂʘʟʘʭʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʩʳʨʴʝʤ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʢʨʫʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʫʨʳʭ ʫʛʣʝʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʳʧʫʩʢʘ ʪʘʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʥʘʣʘʞʝʥʦ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʫʤʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ 

ʧʨʠʨʦʜʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʘ ʩʦʟʜʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʈʝʩʧʫʙʣʠʢʠ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ. 

ɼʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʩʫʰʣʠʚʳʡ ʢʣʠʤʘʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʇʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʠʟʢʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ ʠ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʦʚʦʡ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʠ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʦʣʷʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʛʫʤʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ - ʘʜʘʧʪʦʛʝʥʦʚ ʩ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʚʳʰʘʶʱʠʭ ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ 

ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ʇʨʝʧʘʨʘʪ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʩʪʘʥʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʚʥʫʪʨʝʥʥʝʤ 

ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʥʝʚʳʩʦʢʦʡ ʮʝʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ, 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʝʰʝʚʦʝ ʤʝʩʪʥʦʝ ʩʳʨʴʝ ʠ ʜʦʩʪʫʧʥʳʝ ʨʝʘʛʝʥʪʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʛʦ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʠʧʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ ʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʳʩʦʢʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ʧʦʜʦʙʥʳʝ 

ʧʨʦʜʫʢʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʫʧʘʝʪ ʟʘ ʨʫʙʝʞʦʤ. ʅʘʣʘʞʠʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʪ ʥʝ 

ʪʦʣʴʢʦ ʟʘʤʝʥʠʪʴ ʠʤʧʦʨʪʠʨʫʝʤʳʝ ʚ ʂʘʟʘʭʩʪʘʥ ʘʥʘʣʦʛʠ, ʧʦ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʛʫʤʠʥʦʚʳʡ 

ʧʨʝʧʘʨʘʪ, ʪʘʢ ʢʘʢ ʠʤʧʦʨʪʥʳʝ ʘʥʘʣʦʛʠ ʫʩʪʫʧʘʶʪ ʧʦ ʩʚʦʡʩʪʚʘʤ ʠ ʮʝʥʝ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʩʣʝʜʫʶʱʠʭ ʧʦʯʚ: ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʦʡ 

ʦʨʦʰʘʝʤʦʡ ʩʦʣʦʥʯʘʢʦʚʦʡ; ʪʘʢʳʨʦʚʠʜʥʦʡ ʩʦʣʦʥʮʦʚʘʪʦ-ʩʦʣʦʥʯʘʢʦʚʦʡ; ʪʘʢʳʨʦʚʳʜʥʦʡ 

ʥʝʟʘʩʦʣʝʥʥʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ. ʕʪʠ ʦʙʨʘʟʮʳ ʧʦʜʩʫʰʠʚʘʣʠ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ (3 ʤʤ). 

ʇʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʨʠʩʘ, ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 0,1; 0,5; 1,0; 

2,0; 2,5; 3,0;3,5; 4,0% -ʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ. 

ʉʦʩʫʜʳ ʩ ʩʝʤʝʥʘʤʠ ʨʠʩʘ ʧʦʣʠʚʘʣʠ ʧʦ ʤʘʩʩʝ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ ʜʦ ʧʦʣʥʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʩʫʙʩʪʨʘʪʘ. ɺʣʘʞʥʦʩʪʴ ʩʫʙʩʪʨʘʪʦʚ ʚ ʩʦʩʫʜʘʭ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 65-70 % ʝʛʦ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʇʦ 100 ʛ ʩʝʤʷʥ ʨʠʩʘ, 

ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʟʘʤʘʯʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10,30,60,120,180,240 ʠ 420 ʤʠʥʫʪ. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʩʝʤʝʥʘ ʧʦʜʩʫʰʠʚʘʣʠ ʧʨʠ t-20-40
0
ʉ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʋʨʦʚʥʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ɽ.ʀ.ʇʘʥʢʦʚʦʡ 

[1-2]. 

ɺ ʬʘʟʝ ʚʝʛʝʪʘʮʠʠ 1-2, 2-3, 3-4 ʣʠʩʪʘ ʨʠʩ ʧʦʜʢʦʨʤʣʠʚʘʣʠ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ ʠʟ 

ʨʘʩʯʝʪʘ ʧʦ 20 ʢʛ/ʛʘ ʥʘ ʢʘʞʜʳʡ ʩʦʩʫʜ. 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ  

ʥʝʡʪʨʦʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʚʣʘʞʥʦʩʪʠ ɺʇɻʈ-1. 

ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ ʚʳʧʦʣʥʝʥʳ ʚ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʀʥʩʪʠʪʫʪʘ 

çʂʘʟʛʠʧʨʦʚʦʜʭʦʟè, ʀʥʩʪʠʪʫʪʘ ʧʦʯʚʦʚʝʜʝʥʠʷ ʄʉʍ ʠ ʂʘʟʅʋ ʠʤ ʘʣʴ-ʌʘʨʘʙʠ. 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʪʦʚ 

ɺ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʛʫʤʘʪʦʚ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʣʝʡ ʩ ʦʜʥʦʚʘʣʝʥʪʥʳʤʠ ʢʘʪʠʦʥʘʤʠ ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʘʤʤʦʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʛʠʜʨʦʢʩʠʜʦʚ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʙʨʘʙʦʪʢʘ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʱʝʣʦʯʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʨʘʟʨʳʚʫ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʷ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʘʪʦʚ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ çʩʫʭʦʛʦ 

ʤʝʪʦʜʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʤʝʰʝʥʠʠ ʙʫʨʦʛʦ ʫʛʣʷ ʩ 42-45% ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʊ:ɾ=5:1. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʚʳʭʦʜʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ ʫʛʣʷ ʜʦ 72-73% ʘʚʪʦʨʦʤ  

ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʷ ʥʘ ʥʠʢʝʣʝʚʦʤ ʘʥʦʜʝ ʚ ʪʝʯʝʥʠʝ 5-

6 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-65 
0
ʉ.. ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʫʪʝʤ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʡ ʨʘʩʪʚʦʨʘʤʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʦ 40% ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 75Áʉ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʯʘʩʦʚ. ɺʳʭʦʜ ʛʫʤʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 60-70% 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟʚʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʘ, 

ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʟʦʥʘ, ʦʢʠʩʣʦʚ ʘʟʦʪʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ 

ʠʟʚʣʝʯʝʥʠʷ, ʥʦ ʠ ʬʠʟʠʯʝʢʠʝ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʳʨʴʝ: ʠʥʬʨʘʟʚʫʢ, ʨʘʜʠʦʣʠʟ, 

ʙʘʨʦʬʦʨʤʠʥʛ ʠ ʜʨ.  
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ɸʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ [3-7] ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ çʚʳʱʝʣʘʯʠʚʘʥʠʷè 

ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠʟ ʠʩʢʦʧʘʝʤʦʛʦ ʩʳʨʴʷ ʱʝʣʦʯʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʛʠʜʨʦʢʩʠʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

ʚʳʭʦʜ ʛʫʤʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʦʚ LiOH ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1 

ʜʦ 10 ʤʦʣʴ/ʢʛ, NaOH ʠ ʂʆʅ. ʈʘʩʪʚʦʨ ʘʤʤʠʘʢʘ ʥʝ ʠʩʩʣʝʜʦʚʘʣʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ 

ʥʝʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ (ʚʳʜʝʣʝʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʤʤʠʘʢʘ) ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʩʪʦʡʢʠʭ 

ʛʫʤʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
 

1 - LiOH,   2 - NaOH, 3 - ʂʆʅ  

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʭʦʜʘ ʛʫʤʘʪʦʚ ʢʘʢ ʬʫʥʢʮʠʷ 

ʧʨʠʨʦʜʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝʣʦʯʠ 
 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʛʫʤʘʪʦʚ ʜʦ 

90% ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʩʪʚʦʨʘʭ LiOH ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʘ ʚ ʨʘʩʪʚʦʨʘʭ ʛʠʜʨʦ-

ʢʩʠʜʘ ʥʘʪʨʠʷ - ʜʦ 70%. ʇʦ ʘʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʜʨʦʢʩʠʜʦʚ ʥʘ ʚʳʭʦʜ ʛʫʤʘʪʦʚ 

ʚʠʜʥʦ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʷʜʫ LiOH > NaOH> ʂʆʅ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ 

ʨʠʩʫʥʢʝ 2, ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʘ ʛʫʤʘʪʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʫʛʣʷ 

(ʢʨʠʚʘʷ 5). ɺʳʭʦʜ ʛʫʤʘʪʦʚ ʜʦʩʪʠʛʘʝʪ 15% ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʫʛʣʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 200-

220Áʉ, ʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʫʛʦʣʴ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ, ʠʤʝʶʱʝʛʦ ʥʝʡʪʨʘʣʴʥʫʶ 

ʨʝʘʢʮʠʶ ʩʨʝʜʳ ʚʳʭʦʜ ʛʫʤʘʪʦʚ, ʜʘʞʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʝʥ ʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10%. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝʣʦʯʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ 

ʛʫʤʘʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʱʝʣʦʯʠ (NaOH) ʦʪ 2 ʜʦ 

4 ʤʦʣʴ/ʢʛ ʫʛʣʷ ʥʝ ʜʘʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʛʫʤʘʪʦʚ (ʢʨʠʚʘʷ 3,4). 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ NaOH ʜʦ 10 ʤʦʣʴ/ʢʛ ʫʛʣʷ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʛʫʤʘʪʦʚ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 50% ʧʨʠ ʪʝʭ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘʭ [8]. 

ʈʝʘʢʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʩ ʠʦʥʘʤʠ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ 

ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ [11-12]. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʠ ʧʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʤ ʠʥʪʝʨʚʘʣʝ -80-160Áʉ, ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʦʛʨʘʥʠʯʝʥ 
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ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʭʠʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʛʫʤʘʪʦʚ, ʘ ʥʠʞʥʠʡ - ʩʥʠʞʘʝʪ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. ʕʪʦʪ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʪʝʨʤʦʛʨʘʬʠʠ. 

ɺ ʦʩʥʦʚʫ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʣʦʞʝʥʳ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ. 

ʀʟ ʘʥʘʣʠʟʘ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʠ ʦʜʥʘ ʠʟ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʪʦʚ ʥʝ ʜʦʚʝʜʝʥʘ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʣʫ 

ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. ʅʝ ʦʪʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʭʦʜʥʦʤʫ ʩʳʨʴʶ, ʪʦʯʥʦ 

ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʊ:ɾ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʱʝʣʦʯʠ, ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʝʛʦ ʱʝʣʦʯʴʶ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʠ ʪ.ʜ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʪʘʢ-ʢʘʢ ʫʛʣʠ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ, ʥʦ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʉʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʦ ʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʤ, ʢʘʢ ʢʨʝʤʥʝʟʝʤ, ʦʢʠʩʣʳ 

ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ (ʙʫʨʳʡ ʫʛʦʣʴ) ʦʯʠʱʘʝʪʩʷ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ ʩʠʪ ʠ ʛʨʦʭʦʪʦʚ. 

ɺ ʦʩʥʦʚʥʦʤ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʠ; ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ 

ʚʢʣʶʯʝʥʠʡ, ʜʨʦʙʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʬʨʘʢʮʠʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʩʫʰʢʦʡ. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ  ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪ 1 

ʜʦ 10%, ʚ ʪʝʯʝʥʠʝ 2- 10 ʯʘʩʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ɾ:ʊ ʦʪ 5 ʜʦ 10, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-

80Áʉ, ʬʠʣʴʪʨʘʮʠʷ ʩ ʧʨʦʤʳʚʢʦʡ, ʩʫʰʢʘ, ʨʘʟʤʦʣ, ʧʨʦʩʝʠʚʘʥʠʝ, ʫʧʘʢʦʚʢʘ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʫʛʦʣʴ ʢʨʫʧʥʦʩʪʴʶ 0-5 ʤʤ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʢʩʠʜʘ 

ʥʘʪʨʠʷ ʚ ʯʘʥʝ ʠʟ ʨʘʩʯʝʪʘ 0,4 ʣ ʥʘ 1 ʢʛ ʫʛʣʷ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ   

ʝʤʢʦʩʪʠ ʱʝʣʦʯʠ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʝʪʩʷ ʠ ʦʩʪʘʚʣʷʝʪʩʷ ʥʘ 12-15 ʯʘʩʦʚ ɿʘʪʝʤ 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʤʘʩʩʘ ʚʳʛʨʫʞʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʣʦʱʘʜʢʫ, 

ʨʘʟʨʘʚʥʠʚʘʝʪʩʷ ʩʣʦʝʤ ʚ 2-3 ʩʤ ʠ ʧʦʜʩʫʰʠʚʘʝʪʩʷ ʥʘ ʚʦʟʜʫʭʝ ʜʦ ʚʣʘʞʥʦʩʪʠ 18-22%. 

ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ ï ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʪʘ ʥʘʪʨʠʷ 
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ʇʦʣʫʯʝʥʥʳʡ ʛʫʤʘʪ ʥʘʪʨʠʷ ʦʙʦʛʘʱʘʝʪʩʷ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʮʠʥʢ, 

ʤʦʣʠʙʜʝʥ, ʢʦʙʘʣʴʪ, ʤʝʜʴ) ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʞʝʣʝʟʦ, ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʘʟʦʪ) ʩ 

ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ (%): 

- ʮʠʥʢ ï 0,10- 0,30; ʞʝʣʝʟʦ ï 0,10-0,30; ʤʦʣʠʙʜʝʥ ï 0,05-0,21; ʢʦʙʘʣʴʪ ï 0,01- 0,06; 

ʤʝʜʴ ï 0,01-0,06; ʢʘʣʠʡ ï 0,03-0,15; ʬʦʩʬʦʨ ï 0,03-0,15 (ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʧʨʠʤʝʩʝʡ 

ʠʟʤʝʥʷʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ, ʧʦʯʚʝ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʨʘʩʪʝʥʠʡ). 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʙʘʭ ʭʚʦʩʪʦʚ ɾʝʟʜʠʥʩʢʦʡ 

ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ ï ʧʦʣʳʥʠ ʯʝʨʥʦʡ, ʞʠʪʥʷʢʘ, ʧʘʩʪʝʨʥʘʢʘ, ʘʣʘʙʦʪʳ ʠ ʜʨ. ʉʝʤʝʥʘ ʟʘʤʘʯʠʚʘʣʠ ʚ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1õ0,9 % ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ, 

ʟʘʪʝʤ ʧʦʜʩʫʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20õ40Áʉ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʝʯʝʥʠʝ 

2õ3 ʯʘʩʦʚ ʠ ʚʳʩʝʚʘʣʠ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʝʩʦʢ ʚ ʩʫʙʩʪʨʘʪʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʷʚʣʷʶʪʩʷ  ʧʦʣʳʥʴ, ʞʘʥʪʘʢ ʠ  

ʘʣʘʙʦʪʘ. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʯʚʳ, ʪ.ʝ. ʢʫʣʴʪʫʨʦʪʝʭʥʠʯʝʩʢʘʷ ʩʲʝʤʢʘ; ʥʦʨʤʘ ʚʳʩʝʚʘ ʜʣʷ ʧʦʣʳʥʠ ʠʟ ʨʘʩʯʝʪʘ 4 ʢʛ/ʛʘ, 

ʜʣ ̫ʞʠʪʥʷʢʘ ï 15 ʢʛ/ʛʘ; ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʞʠʪʥʷʢʘ 2õ3 ʩʤ, ʧʦʣʳʥʠ ï ʙʝʟ ʟʘʜʝʣʢʠ; 

ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʧʦʣʳʥʠ ʠ ʞʠʪʥʷʢʘ ʨʷʜʦʚʦʡ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 15 ʩʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʩʝʤʷʥ ʧʦʣʳʥʠ, 

ʘʣʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 4 ʢʛ/ʛʘ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʣʷʥʢʘʭ, ʟʘʩʝʷʥʥʳʭ ʩʝʤʝʥʘʤʠ ʧʦʣʳʥʠ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ, 

ʚʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʠʣʘ 18õ21 %, ʘ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ - 

87 %. 

ɺ ʬʘʟʝ ʚʩʭʦʜʦʚ ʠ ʧʝʨʠʦʜʘ ʚʝʪʚʣʝʥʠʷ ʩʪʝʙʣʷ ʧʨʦʚʝʜʝʥʦ ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ 0,04 %-ʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʩʤʝʩʠ 

ʩ ʤʦʯʝʚʠʥʦʡ ʠʟ ʨʘʩʯʝʪʘ 400 ʣ ʥʘ 1 ʛʘ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʨʘʩʪʝʥʠʷ ʞʠʪʥʷʢʘ ʧʦʛʠʙʣʠ. ʇʦʣʳʥʴ 

ʥʘ ʢʦʥʪʨʦʣʝ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʠʣʴʥʦ ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʫʛʥʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 72 ʩʤ. 

ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʩʝʤʝʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʭʦʜʦʚ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, 

ʛʫʤʘʪ ʥʘʪʨʠʷ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʵʢʩʪʨʘʢʪʦʤ ʧʦʣʳʥʠ ʙʝʣʦʟʝʤʝʣʴʥʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1-3% ʦʪ 

ʤʘʩʩʳ ʛʫʤʘʪʘ. 

ʕʢʩʪʨʘʢʪ ʧʦʣʳʥʠ ʛʦʪʦʚʠʣʠ ʥʘʩʪʘʠʚʘʥʠʝʤ ʚʳʩʫʰʝʥʥʦʡ ʧʦʣʳʥʠ ʚ ʤʷʛʢʦʡ ʚʦʜʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20
0
ʉ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʪʨʘʢʪʘ ʧʦʣʳʥʠ ʥʝ ʩʣʫʯʘʡʥʦ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʚ 12,5-15 % ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʛʘʣʦʬʠʪʦʚ ʦʙʣʘʜʘʶʱʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʧʦʣʳʥʠ 

ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʠʥʩʝʢʪʠʮʠʜʥʳʤ, ʙʘʢʪʝʨʠʮʠʜʥʳʤ, ʬʫʥʛʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚʳʛʦʜʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʥʦʛʠʭ ʛʘʣʦʬʠʪʦʚ. 

ʇʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʧʦʣʳʥʠ ʙʝʣʦʡ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʤʠ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʥʦʚʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ  ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʜʨʫʛʠʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʫʩʢʦʨʝʥʥʦʤʫ ʧʦʣʫʯʝʥʠʶ 

ʚʩʭʦʜʦʚ ʨʠʩʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʠʩʫ ʢʫʣʴʪʫʨ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʦʷʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʝʡ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ 
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ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ  ʠ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʚʩʭʦʜʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ 

ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʘ ʚʩʝ 

ʘʛʨʦʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʫʩʢʦʨʝʥʠʶ ʧʦʣʫʯʝʥʠʷ ʚʩʭʦʜʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʩʢʦʨʝʥʠʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʘʩʦʣʝʥʥʦʡ 

ʧʦʯʚʳ. 

ɺ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘʭ ʫʨʦʚʥʠ ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʣʝʚʳʝ ʩʦʩʪʘʚʳ 

ʠʩʧʳʪʫʝʤʳʭ ʧʦʯʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʙʳʣʠ ʧʦʩʪʦʷʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʞʠʤʘʭ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʪʘʢʳʨʦʚʠʜʥʳʭ ʧʦʯʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʫʤʘʪʦʤ ʥʘʪʨʠʷ ʩʝʤʷʥ ʨʠʩʘ, ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʦʥʪʦʛʝʥʝʟʝ ʠ ʠʭ 

ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

 
 

ʈʠʩʫʥʦʢ  2 ï ʇʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʢʣʠʤʘʪʨʦʥʝ 
 

ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʛʫʤʠʥʦʚʦʛʦ 

ʧʨʝʧʘʨʘʪʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʵʢʩʪʨʘʢʪʘʤʠ ʜʠʢʦʨʘʩʪʫʶʱʠʭ 

ʨʘʩʪʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʧʦʣʳʥʠ ʙʝʣʦʡ, ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʦʧʳʪʦʚ, ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ.  

ʄʠʥʠʢʣʠʤʘʪʨʦʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊʘ (ɻʆʉʊ 10250-80, ɻʆʉʊ 

12038-84) ʦʩʥʘʱʝʥ ʩʚʝʪʦʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʪʘʡʤʝʨʦʤ ʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘʤ. 

ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣʠʮʘ 2), ʯʪʦ ʩʨʝʜʠ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʷʚʣʷʝʪʩʷ 

ʧʦʣʳʥʴ ʠ ʘʣʘʙʦʪʘ. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ 

 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, % ʉʨʝʜʥʷʷ  

ɸʣʘʙʦʪʘ-ʢʦʥʪʨʦʣʴ 24 3 

ɸʣʘʙʦʪʘ ʦʙʨʘʙʦʪʘʥʥʘʷ 90 4 

ɾʠʪʥʷʢ -ʢʦʥʪʨʦʣʴ 16 - 

ɾʠʪʥʷʢ ʦʙʨʘʙʦʪʘʥʥʘʷ 34 14 
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ɺʳʚʦʜʳ  
ʇʨʝʧʘʨʘʪ ʧʦʚʳʰʘʝʪ ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ ʚ ʦʥʪʦʛʝʥʝʟʝ ʠ ʠʟʤʝʥʷʝʪ 

ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʝʧʘʨʘʪʘ ʟʘʚʠʩʷʪ ʦʪ ʧʦʯʚʝʥʥʦ-

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʩʦʨʪʦʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨ. 
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ʧʦʯʚʘʭ ʂʘʟʘʭʩʪʘʥʘ.- ʀʟʚʝʩʪʠʷ ʅʊʆ çʂɸʍɸʂè, ˉ2 (13), 2005.- ʉ. 65-72. 

6 ʉʪʨʦʛʘʥʦʚ ɹ.ʇ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ  ʨʘʩʪʝʥʠʡ. ï ʄ.: 1962. ï 

325 ʩ. 

7 ʄʘʤʦʥʦʚ ɸ.ɻ., ʍʘʡʙʫʣʣʠʥ ɸ.ʉ., ʄʘʤʦʥʦʚʘ ʅ.ɸ. ʇʨʠʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʯʚʘʭ 

ʂʘʟʘʭʩʪʘʥʘ.- ʀʟʚʝʩʪʠʷ ʅʊʆ çʂɸʍɸʂè, ˉ2 (13), 2005.- ʉ. 65-72. 

8 ʄʘʤʦʥʦʚ ɸ.ɻ., ʂʘʜʫʢ ɸ.ʉ., ʂʦʨʥʠʥʝʥʢʦ ɺ.ɸ. ʇʨʠʝʤʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʱʝʣʦʯʥʳʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʨʠʩʦʚʳʭ ʧʣʘʥʪʘʮʠʡ  ʖʞʥʦʛʦ ʇʨʠʙʘʣʭʘʰʴʷ.// ʊʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ ʄʝʞʜ.ʵʢʦʣʦʛ.ʬʦʨʫʤʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʀʣʠ-

ɹʘʣʭʘʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ çɹʘʣʭʘʰ-2000è, ɸʣʤʘʪʳ, 2000. - ʉ.98-99. 
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ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʘ ʢʘʨʴʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 
ɾʘʥʘʩʦʚ ɽ.ʄ. 

(ʊʆʆ ɺʀʉʊ ɸʟʠʷ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ)  

 
ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ çʂʘʨʴʝʨè, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʦʮʝʥʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ, ʚʳʩʦʢʦʪʦʯʥʘʷ 

ʥʘʚʠʛʘʮʠʷ, ʧʨʦʝʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʘʝʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʪʦʨʳʤʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʠ ʩʣʦʞʥʳʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʢʨʳʪʳʡ ʩʧʦʩʦʙ ʜʦʙʳʯʠ ʨʫʜʳ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʜʦʙʳʯʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʤʠʨʝ ʧʨʝʚʳʰʘʝʪ 70% [1], ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʨʴʝʨʘʤʠ, 

ʦʩʥʘʱʝʥʥʳʤʠ ʤʦʱʥʦʡ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʡ ʪʝʭʥʠʢʦʡ, ʵʬʬʝʢʪʠʚʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦʨʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ 

ʩʤʝʥʥʳʭ ʟʘʜʘʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʛʦʨʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚʦʟʤʦʞʝʥ 

ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʢʦʨʝʥʠʷ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ 

ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʙʫʜʫʱʝʛʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʜʝʢʘʙʨʝ 2017 

ʛʦʜʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ˉ827 ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ɻʦʩʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè [2]. ɼʣʷ ʝʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʥʝʩʝʥʳ 

ʜʦʧʦʣʥʝʥʠʷ ʚ ʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʝʜʫʱʠʭ ʛʦʨʥʳʝ ʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. ʊʘʢ, ʚ 

ʧʫʥʢʪʝ 1711-1 ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʩʥʘʱʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʯʝʪʘ ʬʨʦʥʪʘ ʨʘʙʦʪ 

ʢʘʨʴʝʨʥʳʭ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʙʫʨʦʚʳʤʠ ʩʪʘʥʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ 

ʢʨʫʛ ʨʝʰʝʥʠʡ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ 

ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʂɸʈʔɽʈè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ ɺʀʉʊ ɻʨʫʧʧ [3]. 

ʕʪʘ ʩʠʩʪʝʤʘ ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ, 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩ 1999 ʛʦʜʘ.  

ʉʠʩʪʝʤʘ ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʘʤʦʩʚʘʣʦʚ ʧʦ ʵʢʩʢʘʚʘʪʦʨʘʤ ʠ ʧʫʥʢʪʘʤ 

ʨʘʟʛʨʫʟʢʠ ʩ ʫʯʝʪʦʤ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʙʲʝʤʦʚ ʥʘ ʩʢʣʘʜʘʭ, ʫʯʝʪʘ ʦʯʝʨʝʜʝʡ ʠ 

ʧʨʦʩʪʦʝʚ; 

- ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

- ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʪʝʢʫʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʭʥʠʢʠ; 

- ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʨʝʤʦʥʪ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʢʠ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

136 

ɹʣʘʛʦʜʘʨʷ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʝʤ ʧʦʣʦʞʝʥʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʩʘʤʦʩʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʙʦʨʪʦʚʳʤʠ ʢʦʤʧʣʝʢʪʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʙʦʪʦʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ ʚʠʜʘ 

ʨʘʙʦʪʳ ʤʦʙʠʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʝ çʂɸʈʔɽʈè ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʫʪʥʠʢʦʚʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʝʤʥʠʢʦʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS.  ʉʦʩʪʘʚ ɸʉʋ ɻʊʂ çʂɸʈʔɽʈè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1 [4]. 

  

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʘʚ ɸʉʋ ɻʊʂ çʂɸʈʔɽʈè 

 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʷʪʴ ʝʝ ʬʫʥʢʮʠʠ, ʜʦʙʘʚʣʷʷ 

ʥʦʚʳʝ ʤʦʜʫʣʠ, ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ, ʬʦʨʤʳ ʚʚʦʜʘ ʠ ʦʪʯʝʪʳ ʙʝʟ ʧʝʨʝʢʦʤʧʠʣʷʮʠʠ ʫʞʝ 

ʨʘʙʦʪʘʶʱʠʭ ʤʦʜʫʣʝʡ [3]. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʜʝʣʷʷ ʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʘʚʘʤʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʜʘʥʥʳʭ (ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ). ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʧʦ ʢʦʤʘʥʜʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ɼʘʥʥʳʝ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ 

ʩʦʩʪʦʷʥʠʠ ʤʘʰʠʥʳ ʩʦʙʠʨʘʶʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʝʝ ʙʦʨʪʦʚʦʤ ʢʦʥʪʨʦʣʣʝʨʝ, ʢʦʪʦʨʳʡ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʧʨʘʰʠʚʘʝʪ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʚ ʧʦʜʚʝʩʢʘʭ ʩʘʤʦʩʚʘʣʘ, ʜʘʪʯʠʢ ʫʨʦʚʥʷ 

ʪʦʧʣʠʚʘ ʠ ʠʥʢʣʠʥʦʤʝʪʨ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ çʧʦʜʲʝʤ ʧʣʘʪʬʦʨʤʳè, çʭʦʜ ʚʧʝʨʝʜè, 

çʭʦʜ ʥʘʟʘʜè, çʩʙʦʨʢʘ ʩʭʝʤʳè, ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ ʠ ʠʥʬʦʨʤʘʮʠʶ ʩ GPS 

ʧʨʠʝʤʥʠʢʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʢʦʥʪʨʦʣʣʝʨ ʧʨʠʥʠʤʘʝʪ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʦʩʪʫʧʘʶʱʫʶ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ, ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʚʚʦʜʠʤʫʶ ʚʦʜʠʪʝʣʝʤ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʝ ʧʘʥʝʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʢʘʙʠʥʝ. 

ʅʘ ʧʘʥʝʣʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʦʜʠʪʝʣʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʠ 

ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ: 

- ʚʝʩ ʛʨʫʟʘ;  

- ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʩ ʥʘʯʘʣʘ ʩʤʝʥʳ;  

- ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ;  

- ʧʨʦʙʝʛ ʛʨʫʞʝʥʦʛʦ ʠ ʧʦʨʦʞʥʝʛʦ ʩʘʤʦʩʚʘʣʘ ʟʘ ʧʦʩʣʝʜʥʠʡ ʨʝʡʩ;  

- ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʨʘʚʥʦʩʪʠ ʩʠʩʪʝʤʳ.  

- ʪʝʢʩʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ, ʧʦʩʣʘʥʥʦʝ ʜʠʩʧʝʪʯʝʨʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 
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ɺʝʩ ʛʨʫʟʘ ʚ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 5% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ 

ʩʘʤʦʩʚʘʣʘ, ʦʜʥʘʢʦ ʦʰʠʙʢʘ ʚʟʚʝʰʠʚʘʥʠʷ ʥʦʩʠʪ ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ 

ʩʨʝʜʥʷʷ ʬʘʢʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʚʟʚʝʰʠʚʘʥʠʷ ʛʨʫʟʘ ʟʘ ʚʩʶ ʩʤʝʥʫ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-2% ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʩʘʤʦʩʚʘʣʘ. ɺ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʨʫʞʥʘʷ ʩʚʝʪʦʚʘʷ 

ʠʥʜʠʢʘʮʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʫʟʢʠ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʘ, ʘ 

ʢʦʥʪʨʦʣʴ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʣʦʱʘʜʢʠ ʧʨʠ ʧʦʛʨʫʟʢʝ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʜʘʪʯʠʢʦʚ ï ʠʥʢʣʠʥʦʤʝʪʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ ʛʨʫʟʘ. ʊʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ ʩʦʩʪʘʚʣʷʝʪ 1-3% ʦʪ ʦʙʲʝʤʘ ʙʘʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʜʘʪʯʠʢʘ. ʕʪʘ ʪʦʯʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʩʣʠʚʘ 

ʪʦʧʣʠʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʟʘ ʩʤʝʥʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʨʝʡʩʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘʤ ʢʘʨʴʝʨʘ. ʆʧʳʪ 

ʢʦʤʧʘʥʠʠ ɺʀʉʊ ɻʨʫʧʧ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ɸʉʋ ɻʊʂ çʂʘʨʴʝʨè 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 5-15%; ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʢʠ ʥʘ 8%; ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ ʥʘ 10-15% ʠ 

ʩʦʢʨʘʪʠʪʴ ʥʝʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʩʪʦʠ ʥʘ 80%. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ, ʩʨʦʢʠ ʠ ʨʝʩʫʨʩʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ɸʉʋ ɻʊʂ çʂʘʨʴʝʨè 

ʜʣʷ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʂʘʨʴʝʨʳ, 

ʚʝʜʫʱʠʝ ʨʘʟʨʘʙʦʪʢʫ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʚ ʩʨʘʚʥʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʩ ʞʝʣʝʟʦʨʫʜʥʳʤʠ ʢʘʨʴʝʨʘʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ɸʉʋ ɻʊʂ çʂʘʨʴʝʨè. ɺʘʞʥʳʤ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ IT-ʩʠʩʪʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʦʚʫʶ ʩʦʟʜʘʚʘʝʤʫʶ ʩʠʩʪʝʤʫ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʝʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪ. ʆʢʫʧʘʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʝʯʝʥʠʝ 

ʩʤʝʥʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʦʚ. ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʜʢʣʶʯʝʥʠʝ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʵʢʩʢʘʚʘʪʦʨʦʚ, ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, 

ʙʫʣʴʜʦʟʝʨʦʚ ʠ ʜʨʫʛʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ʥʘ ʧʦʛʨʫʟʢʝ ʨʫʜʳ, ʪʘʢ 

ʠ ʥʘ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪʘʭ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʩʚʷʟʴ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʩʝʨʚʝʨʦʤ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪ ʚ ʢʘʨʴʝʨʝ ʚ ʨʝʞʠʤʝ on-line.  

ʉʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

ʨʫʜʦʧʦʪʦʢʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʟʦʣʦʪʦʠʟʚʣʝʢʘʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 3 [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʢʘʨʴʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ. ʂʦʥʪʨʦʣʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 

ʚʥʝʰʪʘʪʥʳʝ ʠʣʠ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ɸʉʋ 

ɻʊʂ çʂʘʨʴʝʨè ʥʘ ʟʦʣʦʪʦʨʫʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

 

 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʨʫʜʦʧʦʪʦʢʘ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ 
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ʀʩʪʦʯʥʠʢʠ 

1 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʷ ʢʘʨʴʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 2006. ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʥʘ ʩʘʡʪʝ: 
http://library.stroit.ru/articles/carier/index.html. 

2 ɻʦʩʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè ʫʪʚʝʨʞʜʝʥʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʂ ˉ827 ʦʪ 12.12.2017. 

3 ɸʉʋ ɻʊʂ çʂʘʨʴʝʨè ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʥʘ ʩʘʡʪʝ: 

http://vistgroup.ru/productions/asu-scc-quarry/. 

4 ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ɻʊʂ. 2009. 
ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʥʘ ʩʘʡʪʝ: http://library.stroit.ru/articles/disgtk?print=1 
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ɸʥʘʣʠʟ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ  

ʚ ʟʦʥʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

 
ʀʩʘʙʝʢ ʊ.ʂ., ʍʫʘʥʛʘʥ ʅ., ɸʡʪʧʘʝʚʘ ɸ.ʈ.

 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʷ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʨʦʙʣʝʥʠʝ. ɺ 

ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʩʩʠʚʘ ʩʣʘʛʘʝʪʩʷ ʠʟ ʢʫʩʦʯʢʦʚ ʫʛʣʝʡ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ. ʄʝʞʜʫ ʵʪʠʤʠ ʢʫʩʦʯʢʘʤʠ ʥʘʭʦʜʷʪʩʷ ʪʦʥʢʘʷ ʫʛʦʣʴʥʘʷ ʤʝʣʦʯʴ, ʟʝʨʥʠʩʪʳʡ ʠʣʠ 

ʟʝʤʣʠʩʪʳʡ ʫʛʦʣʴ. ʈʘʟʛʨʫʟʢʘ ʫʛʣʷ ʦʪ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʳʩʪʨʳʤ ʨʘʩʢʨʳʪʠʝʤ 

ʪʨʝʱʠʥ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦ ʪʠʧʫ ʩʨʘʩʪʘʥʠʷ ʧʦʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʝʥʠʷ ʩʚʦʙʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʷʪ ʜʝʛʘʟʘʮʠʷ ʠ ʚʳʥʦʩ ʛʘʟʦʚʳʤ ʧʦʪʦʢʦʤ ʯʘʩʪʠ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʦʣʴ, ʚʳʙʨʦʩʦʦʧʘʩʥʦʩʪʴ, ʧʨʠʟʘʙʦʡʥʘʷ ʯʘʩʪʴ, ʧʦʜʚʠʛʘʥʠʝ 

ʚʳʨʘʙʦʪʢʠ, ʛʘʟʦʥʦʩʥʳʡ, ʧʣʘʩʪ, ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴ, ʜʨʦʙʣʝʥʠʝ, ʠʟʤʝʣʴʯʝʥʠʝ. 

 
ʈʘʟʨʫʰʝʥʠʝ ʫʛʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʨʦʙʣʝʥʠʝ ʠ ʠʟʤʝʣʴʯʝʥʠʝ 

ʦʜʥʦʨʦʜʥʦʛʦ ʠ ʠʟʦʪʨʦʧʥʦʛʦ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ 

ʫʛʦʣʴʥʦʤ ʚʝʱʝʩʪʚʝ. ʅʝ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʦʜʝʣʴ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ ʮʝʣʠʢʦʚ 

ʫʛʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʦʥ ʥʘ ʧʣʘʩʪʘʭ. 

ʆʜʥʘʢʦ ʚʳʧʦʣʥʝʥʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʥʦʤ 

ʤʘʩʩʠʚʝ ʧʦʟʚʦʣʠʣʠ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ. 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʷ ʠ ʛʘʟʘ. 

ʄʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʙʨʦʩʘ ʜʣʷ ʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʩʚʦʡʩʪʚʘʤ ʛʘʟʦʥʦʩʥʦʛʦ 

ʧʣʘʩʪʘ ʩʣʝʜʫʶʱʘʷ. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʚʳʨʘʙʦʪʢʠ ʵʧʶʨʳ 

ʥʘʧʨʷʞʝʥʠʡ, ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʳʡ ʦʪʞʠʤ ʧʣʘʩʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʥʝ ʙʫʜʝʪ. ʆʧʘʩʥʳʤ ʵʪʦʪ ʧʣʘʩʪ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʚʳʨʘʙʦʪʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚʙʣʠʟʠ ʟʘʙʦʷ. ʄʘʩʩʠʚ ʫʛʣʷ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʥʘʛʨʫʟʢʠ ʠ 

ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʳʨʘʙʦʪʢʠ. ɺ ʨʘʟʨʫʰʘʶʱʝʡʩʷ ʟʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʝʩʦʨʙʮʠʷ, 

ʬʠʣʴʪʨʘʮʠʷ ʠ ʚʳʜʝʣʝʥʠʝ ʛʘʟʘ. ʈʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʩʙʣʠʞʝʥʠʷ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ [2]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʘʙʠʛʘʡʣʦ ɺ. ɽ., ʀʚʘʥʦʚ ɹ. ʄ., ʌʝʡʪ ɻ. ʅ. ʠ ʗʥʦʚʩʢʘʷ 

ʄ. ʌ. ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʧʘʯʝʢ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʣʷ ʦʧʘʩʥʳʭ ʠ ʥʝʦʧʘʩʥʳʭ ʧʣʘʩʪʦʚ. ʇʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʤʘʩʩʠʚʝ ʚʦ ʚʨʝʤʷ ʚʳʙʨʦʩʦʚ, ʥʝ ʚʩʝʛʜʘ 

ʦʧʠʩʳʚʘʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ɺ. ɺ. ʍʦʜʦʪʘ. ɸ. ʕ. ʇʝʪʨʦʩʷʥ, ɹ. ʄ. ʀʚʘʥʦʚ ʠ ɺ. 

ɻ. ʂʨʫʧʝʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʜʦʧʦʣʥʠʣʠ ʚʦʣʥʦʡ ʜʨʦʙʣʝʥʠʷ ʉ. ɸ. 

ʍʨʠʩʪʠʘʥʦʚʠʯʘ ʠ ʧʨʝʜʣʦʞʠʣʠ ʪʝʦʨʠʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ "ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʚʥʝʟʘʧʥʦʛʦ ʚʳʙʨʦʩʘ ʫʛʣʷ ʠ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʥʘʣʠʯʠʝ ʚ 

ʛʘʟʦʥʦʩʥʦʤ ʧʣʘʩʪʝ ʟʦʥ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʶ 

ʧʨʠʨʦʜʥʳʭ ʪʨʝʱʠʥ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ, 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʛʘʟʦʦʪʜʘʶʱʘʷ (ʜʝʩʦʨʙʠʨʫʶʱʘʷ) ʩʧʦʩʦʙʥʦʩʪʴ ʫʛʣʷ". ʄʦʜʝʣʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʙʨʦʩʘ ʜʣʷ ʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʩʚʦʡʩʪʚʘʤ ʛʘʟʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʩʣʝʜʫʶʱʘʷ. 

ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʚʳʨʘʙʦʪʢʠ ʵʧʶʨʳ ʥʘʧʨʷʞʝʥʠʡ, ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ 
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ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʇʨʦʠʩʭʦʜʠʪ 

ʨʘʚʥʦʤʝʨʥʳʡ ʦʪʞʠʤ ʧʣʘʩʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʥʝ ʙʫʜʝʪ. 

ʆʧʘʩʥʳʤ ʵʪʦʪ ʧʣʘʩʪ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʚʳʨʘʙʦʪʢʠ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚʙʣʠʟʠ ʟʘʙʦʷ. 

ʄʘʩʩʠʚ ʫʛʣʷ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʥʘʛʨʫʟʢʠ ʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʳʨʘʙʦʪʢʠ. ɺ 

ʨʘʟʨʫʰʘʶʱʝʡʩʷ ʟʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʝʩʦʨʙʮʠʷ, ʬʠʣʴʪʨʘʮʠʷ ʠ ʚʳʜʝʣʝʥʠʝ ʛʘʟʘ. ʈʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʩʙʣʠʞʝʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠʜʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ - ʥʘʢʦʧʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʛʘʟʘ - 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʩʝʭ ʛʘʟʦʥʦʩʥʳʭ ʧʣʘʩʪʦʚ. ɺ ʵʪʦʡ ʟʦʥʝ ʧʦʚʳʰʘʝʪʩʷ ʧʫʩʪʦʪʥʦʩʪʴ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʙʝʟ ʥʘʨʫʰʝʥʠʝ ʩʚʷʟʠ ʫʛʣʷ ʩ ʤʘʩʩʠʚʦʤ. ɺ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʥʘʧʨʷʞʝʥʠʷ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʣʠʥʝʡʥʳʭ ʜʦ ʦʙʲʝʤʥʳʭ. ʈʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʙʦʶ. ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʧʘʩʦʚ ʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʤʝʪʦʜʘʤʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ 

ʦʙʥʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ (ʚʦ ʚʨʝʤʷ ʚʟʨʳʚʥʦʡ ʦʪʙʦʡʢʠ, ʚʩʢʨʳʪʠʠ ʧʣʘʩʪʦʚ, ʚʳʝʤʢʝ, 

ʙʫʨʝʥʠʠ ʠ ʜʨ.) ʫʤʝʥʴʰʘʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʣʦʱʘʜʢʘʭ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʙʦʷ. ʊʨʝʱʠʥʳ ʚʥʘʯʘʣʝ 

ʨʘʩʪʫʪ, ʘ ʟʘʪʝʤ ʩʞʠʤʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʣʘʚʠʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʘʩʩʠʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʦʨʥʦʛʦ ʠ ʛʘʟʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʀ.ʄ. ʇʝʪʫʭʦʚ ʠ ɸ.ʄ. ʃʠʥʴʢʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʳʙʨʦʩʦʚ ʧʨʝʜʣʦʞʠʣʠ 

ʝʜʠʥʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠ-ʩʠʣʦʚʫʶ ʪʝʦʨʠʶ, ʚ ʢʦʪʦʨʦʡ ʦʙʲʝʜʠʥʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʦʣʦʞʝʥʠʷ ɺ.ɺ. ʍʦʜʦʪʘ, ʉ.ɸ. ʍʨʠʩʪʠʘʥʦʚʠʯʘ ʠ ʃ.ʅ. ɹʳʢʦʚʘ. ʆʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʚʥʝʟʘʧʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʷ ʠ ʛʘʟʘ ʠ ʛʦʨʥʳʝ ʫʜʘʨʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ ʚʠʜʘʤʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʆʙʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʘʟʨʫʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʫʛʣʷʭ ʠ 

ʧʦʨʦʜʘʭ ʙʦʣʴʰʠʭ ʟʘʧʘʩʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ (ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʩʞʘʪʦʛʦ ʛʘʟʘ) 

ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʵʥʝʨʛʠʠ. ʇʨʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʷʚʣʝʥʠʠ ʵʥʝʨʛʠʷ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʛʘʟʘ, ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʨʘʟʨʫʰʘʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ (ʫʛʣʷ) ʠ ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ ʜʝʡʩʪʚʫʶʪ 

ʚʤʝʩʪʝ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʠʟ ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜ ʧʨʠʪʝʢʘʝʪ ʢ ʦʯʘʛʫ ʚʥʝʟʘʧʥʦʛʦ ʚʳʙʨʦʩʘ. 

ʅʘ ʧʝʨʚʦʡ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʤʘʪʝʨʠʘʣ ʨʘʟʨʳʭʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʛʦ 

ʦʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʝʛʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʙʨʦʩʦʦʧʘʩʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʀʥʠʮʠʠʨʫʝʪ ʚʥʝʟʘʧʥʳʡ ʚʳ-

ʙʨʦʩ ʨʝʟʢʦʝ ʦʙʥʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʳʙʨʦʩʦʦʧʘʩʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʩʣʝʜʩʪʚʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʤʝʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠʣʠ ʚʥʝʜʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ʕʪʦ 

ʚʳʟʳʚʘʝʪ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʘʩʰʠʨʷʶʱʠʡʩʷ ʛʘʟ ʫʚʣʝʢʘʝʪ ʦʪʦʨʚʘʚʰʠʝʩʷ ʯʘʩʪʠʮʳ. ɺʦ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʠ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʢʫʩʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ. ɺ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʩʤʝʩʠ ʛʘʟʘ ʠ ʯʘʩʪʠʮ ʚʛʣʫʙʴ 

ʤʘʩʩʠʚʘ [1]. 

ʇʨʝʢʨʘʱʝʥʠʝ ʚʦʣʥʳ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʘʜʠʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʇʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʀ.ʄ. ʇʝʪʫʭʦʚʘ ʠ ɸ.ʄ. ʃʠʥʴʢʦʚʘ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚʳʰʝʣʝʞʘʱʠʭ 

ʧʦʨʦʜ. ʆʥʦ ʚʣʠʷʝʪ ʥʘ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʠ ʥʘ ʛʘʟʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʥʝʡ. ʇʨʠ ʚʳʩʦʢʦʤ ʦʧʦʨʥʦʤ ʜʘʚʣʝʥʠʠ ʩʠʩʪʝʤʘ ʚʳʭʦʜʠʪ ʠʟ ʩʦʩʪʦʷʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʥʠʮʠʠʨʦʚʘʥʠʝ (ʨʘʟʚʷʟʳʚʘʥʠʝ) ʚʳʙʨʦʩʦʚ. ʇʨʠ ʥʝʧʨʦʯʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʠ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʦʙʥʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʚʳʩʦʢʠʡ ʛʨʘʜʠʝʥʪ 

ʜʘʚʣʝʥʠʷ ʤʝʪʘʥʘ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʠ ʚʳʥʦʩ ʫʛʣʷ ʠ ʛʘʟʘ ʚ ʚʳʨʘʙʦʪʢʫ. 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʦʪʜʝʣʝʥʠʷ ʢʫʩʢʦʚ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʥʘʞʝʥʠʷ ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʦʨʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʚʦʤ ʥʘʯʘʣʝ ʪʝʨʤʦʜʠʥʘʤʠʢʠ (ʟʘʢʦʥʝ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ). ʋʛʦʣʴʥʳʡ ʧʣʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʠʤʝʶʱʠʡ ʧʦʩʪʦʷʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʧʨʦʯʥʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ, 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʜʧʦʩʳʣʢʠ ʨʘʟʨʫʰʝʥʠʷ ʧʣʘʩʪʘ ʧʨʠ ʚʥʝʟʘʧʥʦʤ 

ʚʳʙʨʦʩʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʧʦʟʠʮʠʡ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ. ʈʘʟʨʫʰʝʥʠʝ ʧʣʘʩʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʨʫʧʥʳʝ ʬʨʘʢʮʠʠ. ʄʦʜʝʣʴ ʙʦʣʴʰʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʙʣʦʢʦʚ ʧʦʜ 

ʧʨʝʩʩʦʤ ʠʣʠ ʧʘʜʘʶʱʠʤ ʪʝʣʦʤ. ɺ ʨʘʩʯʸʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ɽ, ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʧʨʫʛʠʤʠ ʪʝʣʘʤʠ, ʘ ʥʝʧʨʦʯʥʳʡ ʚʳʙʨʦʩʦʦʧʘʩʥʳʡ 

ʫʛʦʣʴ ʨʘʩʩʳʧʘʝʪʩʷ, ʪ. ʝ. ʷʚʣʷʝʪʩʷ ʥʝʫʧʨʫʛʠʤ [4]. 

ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʠʪʦʢʘ ʵʥʝʨʛʠʠ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʤʘʩʩʠʚʘ, ʪ.ʝ. ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʧʣʘʩʪʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʥʝʟʘʧʥʦʛʦ ʚʳʙʨʦʩʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʚ ʟʦʥʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʩʥʦʚʘʥʦ 

ʥʘ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʘʭ. ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʥʝʟʘʧʥʳʭ 

ʚʳʙʨʦʩʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʵʪʠ ʪʝʦʨʠʠ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʳʤʠ ʠ ʜʦʣʞʥʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ 

ʩ ʫʯʸʪʦʤ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʛʝʦʣʦʛʠʠ, ʫʛʣʝʭʠʤʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʭʠʤʠʠ ʠ 

ʬʠʟʠʢʠ ʪʚʸʨʜʳʭ ʚʝʱʝʩʪʚ. 

ʅʠʢʦʣʠʥ ɺ.ʀ. ʠ ʜʨ. ʟʦʥʘʣʴʥʫʶ ʚʳʙʨʦʩʦʦʧʘʩʥʦʩʪʴ ʦʙʲʷʩʥʷʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʛʘʟʦʥʦʩʥʦʩʪʠ ʧʣʘʩʪʦʚ. ɺʳʙʨʦʩʳ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʛʘʟʦʥʦʩʥʦʩʪʠ. ʅʠʢʦʣʠʥ ɺ.ʀ. ʧʠʰʝʪ çɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʠʩʣʦ ʪʘʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʦʩʴ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʝʫʜʘʯʠ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʧʳʪʦʢ ʥʘʡʪʠ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠè. ʀʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʫʛʣʷ ʩʚʝʣʦʩʴ ʢ ʠʟʫʯʝʥʠʶ 

ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʫʛʣʷ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʠʭ 

ʩʣʘʙʦʡ ʩʚʷʟʠ ʩ ʨʝʘʣʴʥʳʤ ʫʛʦʣʴʥʳʤ ʧʣʘʩʪʦʤ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʛʨʦʤʘʜʥʦʝ 

ʯʠʩʣʦ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʦʨʙʮʠʠ ʛʘʟʘ ʫʛʣʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ʙʨʠʢʝʪʘʤʠ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʛʣʷ ʠ ʫʛʦʣʴʥʦʛʦ 

ʧʣʘʩʪʘ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʖ.ɸ. ɾʝʤʯʫʞʥʠʢʦʚʘ. ɹʳʣʠ 

ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʠ ʠ ʩʪʨʫʢʪʫʨʘ ʫʛʣʷ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚʥʝʩʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʦʨʠʠ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʷ ʠ ʛʘʟʘ ʀʇʂʆʅ ʈɸʅ ɸ.ʊ. 

ɸʡʨʫʥʠ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʀ.ʃ. ʕʪʪʠʥʛʝ- ʨʦʤ ʠ ʜʨ. ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʷʩʥʷʶʪ ʤʥʦʛʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʫʛʦʣʴʥʦʤ ʚʝʱʝʩʪʚʝ. 

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʤʦʛʘʷ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʚʝʱʝʩʪʚʘ, ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʘʥʦʤʘʣʴʥʳʝ ʟʦʥʳ ʚ ʧʣʘʩʪʘʭ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʦʙʲʷʩʥʝʥʠʷ ʩʘʤʦʨʘʟʨʫʰʝʥʠʷ ʛʘʟʦʥʘʩʳʱʝʥʥʦʛʦ ʫʛʣʷ 

ʩ ʧʦʟʠʮʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɸʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʠʩʧʳʪʳʚʘʝʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ. ʊʘʢʠʝ 

ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʛʘʟʦʥʘʩʳʱʝʥʥʦʤ ʫʛʣʝ. ɺ. ɺ. ʂʦʣʝʩʥʠʢʦʚ ʠ ʅ. ʌ. ʃʦʩʝʚ ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʛʘʟʦʥʘʩʳʱʝʥʥʳʡ ʫʛʦʣʴ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 

ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʝʣʠʥʝʡʥʘʷ 

ʠ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɻʫʢʘ. ʅʝʣʠʥʝʡʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʚʦʨʝʥʥʳʤ ʚ ʫʛʣʝ ʛʘʟʦʤ. 

ʉʠʩʪʝʤʘ ʤʝʪʘʥʦʫʛʦʣʴʥʦʡ ʩʤʝʩʠ ʠʤʝʝʪ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʤʝʪʘʥʦʥʦʩʥʦʩʪʠ) ʚ 

ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴʩʷ ʧʝʨʝʭʦʜ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ. ʇʨʦʮʝʩʩ 

ʨʘʟʨʫʰʝʥʠʷ ʫʛʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʭ ʛʨʘʜʠʝʥʪʦʚ ʜʝʬʦʨʤʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʚʝʨʜʦʤ ʪʝʣʝ. ʇʨʦʮʝʩʩ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʟʘʚʠʩʠʤʦ-ʩʪʝʡ 

ʧʦʪʝʥʮʠʘʣʘ ɻʠʙʙʩʘ ʦʪ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʠ ʨʘʟʛʨʫʟʢʝ ʧʣʘʩʪʘ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠʪʩʷ ʤʝʪʘʩʪʘʙʠʣʴʥʳʤ. ʉʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʜʝʬʦʨʤʘʮʠʷ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚʦʟʥʠʢʘʝʪ ʨʘʩʩʣʦʝʥʠʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʬʠʟʠʯʝʩʢʠʝ 
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ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʘʙʩʪʨʘʢʪʥʳʭ ʤʦʣʝʢʫʣ ʪʚʝʨʜʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʩʘʤʦʨʘʟʨʫʰʝʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʦʛʦ 

ʫʛʣʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʝʨʝʭʦʜ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʚ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦ ʵʥʝʨʛʠʠ ʩʦʩʪʦʷʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʤʘʢʨʦʧʦʨʘʭ. ʇʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʭ ʛʨʘʜʠʝʥʪʦʚ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʚʸʨʜʦʤ ʪʝʣʝ. 

ʉʘʤʦʨʘʟʨʫʰʝʥʠʝ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʦʜʥʦʨʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʨʘʩʧʘʜʝ ʤʝʪʘʩʪʘʙʠʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʩʩʣʦʝʥʠʝ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʫʛʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʪʘʥʦʫʛʦʣʴʥʦʡ ʩʤʝʩʠ. ɺʳʙʨʦʩʳ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʟʦʥʘʭ, ʛʜʝ ʤʝʪʘʥ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʘʭ [3, 4]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʛʠʧʦʪʝʟ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʨʷʜ 

ʘʚʪʦʨʦʚ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ, ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʜʘʚʣʝʥʠʷ 

ʛʘʟʘ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. ʇʦʩʣʝʜʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʢʘʢ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ ʪʚʝʨʜʳʭ ʭʨʫʧʢʠʭ ʪʝʣ ʚ ʪʨʝʱʠʥʘʭ 

ʚʦʟʥʠʢʘʝʪ ʪʨʠʙʦʧʣʘʟʤʘ, ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʠʡ. ʇʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʠʩʪʝʤʘ ʦʩʪʘʥʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʡ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʋʛʦʣʴʥʳʡ ʧʣʘʩʪ ʥʝʦʜʥʦʨʦʜʝʥ. ɺ ʥʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʠʟʦʣʷʪʦʨʦʚ ʠ ʧʨʦʚʦʜʥʠʢʦʚ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʭʨʫʧʢʠʭ ʪʝʣ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ ʨʘʟʜʝʣʝʥʠʝ ʟʘʨʷʜʦʚ ʚʥʫʪʨʠ ʨʘʟʨʫʰʘʶʱʝʛʦʩʷ ʧʣʘʩʪʘ ʥʘ 

ʚʨʝʤʝʥʥʳʭ ("ʪʨʠʙʦʧʣʘʟʤʝʥʥʳʭ") ʧʨʦʚʦʜʥʠʢʘʭ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʧʝʨʝʚʝʩʘ ʟʘʨʷʜʦʚ ʦʜʥʦʛʦ ʟʥʘʢʘ ʚ ʮʝʥʪʨʝ ʙʫʜʫʱʝʛʦ ʦʯʘʛʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʥʝʪ ʩʠʣʦʚʦʝ ʧʦʣʝ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʵʥʝʨʛʠʠ. ʇʨʠ ʧʦʜʚʦʜʝ ʚʥʝʰʥʝʛʦ 

ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʨʝʜʝ, 

ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʧʘʜ ʫʛʣʷ [1]. 

ɸʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʦʥ, ʧʨʠʨʦʜʳ ʠ 

ʤʝʭʘʥʠʟʤʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ ʠ ʫʛʣʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʚʪʦʨʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩ ʨʘʟʣʠʯʥʳʭ ʧʦʟʠʮʠʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʨʫʜʥʦʩʪʴʶ 

ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʦʥ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʠʨʦʜʝ 

ʚʳʙʨʦʩʦʦʧʘʩʥʦʡ ʟʦʥʳ. ɽʩʣʠ ʚʳʙʨʦʩʦʦʧʘʩʥʘʷ ʟʦʥʘ (ʚʥʝʟʘʧʥʳʡ ʚʳʙʨʦʩ) ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʨʷʜʘ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʚʳʙʨʦʩʦʦʧʘʩʥʘʷ ʟʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʣʘʩʪʘ ʠʣʠ ʝʛʦ ʩʣʦʷ ʩ ʘʥʦʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

(ʟʘʚʠʩʷʱʝʡ ʦʪ ʝʛʦ ʛʝʥʝʟʠʩʘ) ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢ ʚʥʝʟʘʧʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʠ ʚʳʙʨʦʩʫ, ʪʦ ʪʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʧʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʦʣʝʝ ʨʝʘʣʴʥʦ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʚʩʝʭ ʦʧʘʩʥʳʭ ʧʣʘʩʪʘʭ ʣʦʢʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʛʥʦʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ. ʕʪʠ ʩʧʦʩʦʙʳ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʦ ʭʦʜʫ 

ʜʚʠʞʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʘ ʚʩʪʨʝʯʘ ʩ ʪʘʢʦʡ ʚʳʙʨʦʩʦʦʧʘʩʥʦʡ ʟʦʥʦʡ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ ʪʘʢʞʝ, ʯʪʦ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ 

ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʪʘʢʦʡ ʟʦʥʝ. 

ʅʘ ʵʪʘʧʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʜʘ ʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʫʛʣʷ ʚ 

ʪʦʯʢʝ ʦʪʙʦʨʘ ʧʨʦʙʳ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʘʩʩʠʚ ʧʣʘʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ 

ʟʦʥ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ 
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ʧʣʘʩʪʘ ʥʘ ʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʰʘʭʪʥʦʛʦ ʧʦʣʷ ʚʳʥʫʞʜʝʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠ 

ʥʝʙʝʟʦʧʘʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʷ ʠ ʛʘʟʘ, 

ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʪʝʤʧʳ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʦʢʘʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʜʦʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʟʦʥ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʵʪʦʡ ʣʦʢʘʣʴʥʦʡ ʩ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʦʥʝ, 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ.[3] 

 

ʀʩʪʦʯʥʠʢʠ 

1 ɽʩʧʦʣʦʚʘ ʈ.ʉ. çʇʨʦʛʥʦʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʛʣʝʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ 

ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʠ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʰʘʭʪʥʳʭ 

ʧʦʣʝʡ (ʥʘ ʧʨʠʤʝʨʝ ʰʘʭʪʳ çʂʘʟʘʭʩʪʘʥʩʢʘʷè). ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʝ ʪʚʝʨʜʳʭ ʛʦʨʶʯʠʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 8 ɺʩʝʩʦʶʟʥʦʛʦ ʫʛʦʣʴʥʦʛʦ ʩʦʚʝʱʘʥʠʷ. ï ʈʦʩʪʦʚ ʥʘ 

ɼʦʥʫ: ʎʝʥʪʨʘʣʴʥʦʝ ʧʨʘʚʣʝʥʠʝ ʅʊɻʆ, 1986. - ʏ. 1. ï ʉ. 93-94. 

2 ɸʡʪʧʘʝʚʘ ɸ.ʈ., ʀʩʘʙʝʢ ʊ.ʂ. çʄʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʷ ʠ 

ʛʘʟʘ ʚ ʟʦʥʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡè // ʊʨʫʜʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʦʩʥʦʚʘ ʨʝʘʣʠʟʘʮʠʠ ʇʣʘʥʘ ʥʘʮʠʠè (ʉʘʛʠʥʦʚʩʢʠʝ ʯʪʝʥʠʷ ˉ 10), ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʨɻʊʋ, 

14-15 ʠʶʥʷ 2018 ʛ. ï ʉ. 26-28. 

3 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʚʝʜʝʥʠʶ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʧʣʘʩʪʘʭ, ʦʧʘʩʥʳʭ ʧʦ ʚʥʝʟʘʧʥʳʤ 

ʚʳʙʨʦʩʘʤ ʫʛʣʷ ʠ ʛʘʟʘ. - ʂʘʨʘʛʘʥʜʘ: ʂʘʟʅʀʀɹɻʇ, 1995. - 177 ʩ. 

4 ʂʦʥʩʪʘʥʪʠʥʦʚʘ ɸ. ɻ. ʉʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʚʳʙʨʦʩʥʳʭ ʨʘʟʨʫʰʝʥʠʡ 
ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. ï ʄ.: ʅʘʫʢʘ, 1977. ï 132 ʩ.  
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ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʨʝʟʝʨʚʘ ʢʘʨʴʝʨʥʳʭ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʢʘ 

ʤʘʰʠʥ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʨʘʙʦʪ 
 

ʂʘʜʳʨʦʚ ɸ.ʉ., ɾʘʨʢʝʥʦʚ ʅ.ɹ. 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʨʴʝʨʥʳʭ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʭʦʜʥʫʶ ʯʘʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʘ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʥʘ ʩʣʫʯʘʡ ʦʪʢʘʟʘ ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʰʠʥ ʠ ʥʦʚʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʢʘʨʴʝʨʥʳʭ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ 

ʟʘ ʩʯʝʪ ʥʘʣʦʞʝʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʥʝʟʘʧʥʳʭ ʦʪʢʘʟʦʚ ʠ ʤʥʦʞʝʩʪʚʘ ʚʨʝʤʝʥʠ ʠʭ 

ʫʩʪʨʘʥʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʤʦʥʪ, ʘʚʪʦʩʘʤʦʩʚʘʣ, ʦʧʪʠʤʘʣʴʥʦʩʪʴ, ʦʯʝʨʝʜʥʦʩʪʴ, ʨʝʟʝʨʚ, 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ, ʦʪʢʘʟ, ʩʦʜʝʨʞʘʥʠʝ. 

 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʧʦʣʥʷʶʱʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʢʘʨʴʝʨʥʦʡ ʪʝʭʥʠʢʠ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ. 

ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʳʡ ʥʦʚʦʚʝʜʝʥʠʝ ʧʦʟʚʦʣʷʶʱʠʝ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠʤʝʤ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ D 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʜʘʚʘʝʤʳʤ ʧʨʦʜʫʢʮʠʷʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʘ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ 

ʥʘ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʰʠʥ. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʣʫʯʝʥʠʝ 

ʜʦʭʦʜʘ ʦʩʪʘʥʫʪʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʘ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʚʠʣʠʯʝʥʳ ʟʘ ʩʯʝʪ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʘʣʘʥʩʘ ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʆʧʨʝʜʠʣʠʤ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʨʝʟʝʨʚʘ ʠ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ. 

ʇʨʝʜʧʦʣʦʞʠʤ ʯʪʦ ʯʠʩʣʦ ʨʝʟʝʨʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ i, ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ K, ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʰʠʥ (ʤʦʪʦʨʝʩʫʨʩ) tʤ, ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʝ ʚ ʨʝʟʝʨʚʝ  tʨ, ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ 

ʤʘʰʠʥ ʉʨ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʯʘʩʦʚʦʡ ʜʦʭʦʜ Dʯ. 

ʊʦʛʜʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʟʘʪʨʘʪʳ ʥʘ 

ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʘʰʠʥ ʙʳʣʠ ʤʝʥʴʰʝ ʧʨʠʥʦʩʠʤʦʛʦ ʜʦʭʦʜʘ ʠʤ: 

 

i(EK+˞̋tp) -Dʯt < 0                                                                (1) 

 

ʛʜʝ ɽ ï ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʞʜʦʡ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʦʢʫʤʝʥʪʝ çʋʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘè. 

 

ʇʨʦʚʝʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʠʤ: 

 

Ὥ<
̘

  ˞̋
                                                                     (2) 

 

ʏʠʩʣʦ i ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʝʨʚʘ, ʧʨʠ  ʢʦʪʦʨʦʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʳʛʦʜʥʳʤ. 

ʀʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ 

ʤʳ ʤʦʞʝʤ ʩʦʜʝʨʞʘʪʴ ʝʜʠʥʠʮʳ ʨʝʟʝʨʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʜʝʨʞʘʪʴ ʚ 

ʨʝʟʝʨʚʝ ʤʘʰʠʥʳ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʨʝʜʝʣʝ ʩʚʦʝʛʦ ʤʦʪʦʨʝʩʫʨʩʘ. 

ʕʪʠ ʤʘʰʠʥʳ ʥʝ ʤʦʛʫʪ  ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʨʝʤʷ, ʥʦ ʚ ʩʦʩʪʦʷʥʠʝ 

ʟʘʤʝʥʠʪʴ ʚʳʙʳʚʰʠʝ ʤʘʰʠʥʳ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʧʝʨʝʡʜʝʤ ʦʪ ʫʯʝʪʘ ʥʦʨʤʘʪʠʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʢ ʨʘʩʯʝʪʫ 

ʚʨʝʤʝʥʠ ʤʦʪʦʨʝʩʫʨʩʘ. ʊʦʛʜʘ ʟʘʪʨʘʪʳ ʥʘ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴʶ: 

 

  ̝
  ̍
 ὸȟ                                                                               (3) 

 

ʛʜʝ ὸ̍- ʚʨʝʤʷ ʵʢʩʧʫʘʪʘʮʠʠ ʤʘʰʠʥ (ʤʦʪʦʨʝʩʫʨʩ); 

      ὸ ï ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʨʝʟʝʨʚʝ. 

 

ʉ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʭʨʘʥʝʥʠʝ ʤʘʰʠʥ ʟʘʚʠʩʠʤʦʩʪʴ (3) ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ:  

 

˔
  ̍
 ὸ ˞̘ὸ ,                                                         (4) 

 

ʛʜʝ ˞̘ ï ʯʘʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʤʘʰʠʥ ʚ ʨʝʟʝʨʚʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʝʟʝʨʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚʳʛʦʜʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʪʨʘʪʳ ʥʘ ʨʝʟʝʨʚ 

ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʦʪ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʷ ʚʦ ʚʨʝʤʷ ʨʝʤʦʥʪʘ. ʊʦ ʝʩʪʴ: 

 

 ̝¢ Ὀ̘ὸ̐,                                                               (5) 

 

ʛʜʝ Ὀ̘ ï ʯʘʩʦʚʦʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʦʪ ʨʘʙʦʪʳ ʪʝʭʥʠʢʠ; 

       ὸ̐ ï ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʚ ʨʝʤʦʥʪʝ. 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʘʩʦʚʦʡ ʜʠʩʢʦʥʪʨʦʚʘʥʥʳʡ ʜʦʭʦʜ Ὀ̘ ʨʘʚʝʥ ʫʱʝʨʙʫ ʦʪ ʧʨʦʩʪʦʷ 

ʪʝʭʥʠʢʠ: 

 

Ὀ̘ Ὗ̘ȟ                                                                      (6) 

 

ɺ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ, 

ʪʦʛʜʘ: 

 

˔ n Ὗ̘ὸ̐ȟ                                                            (7) 

 

ʛʜʝ n ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʪ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʤʝʪʦʜʠʢʘʤ ʧʨʝʜʣʦʞʝʥʳ 

ʚ ʛʣʘʚʝ 3. 

 

 ɺ ʧʨʝʜʳʜʫʱʠʡ ʛʣʘʚʝ ʦʧʨʝʜʝʣʝʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʩʦʩʪʘʚʣʷʶʱʠʡ ʥʘʧʨʠʤʝʨ ʥʘ ɸʆ çʐʫʙʘʨʢʦʣʴ ʂʦʤʠʨè: 

 ʉ ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ  3, 4, 5, 6, 7 ʧʦʣʫʯʠʤ ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚ ʚʠʜʝ: 

 

  ̍
 Ὥ˞ ὸ̘¢ n Ὗ̘ὸ̐                                                 (8) 

 

ʇʨʦʚʝʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʡʜʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʰʠʥ ʚ ʨʝʟʝʨʚʝ: 

 

Ὥ¢
n̘̍̐

  ̍  ̘
                                                      (9) 

 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʘʤʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʝ ʥʘ ʪʝʭʥʠʢʫ ʧʝʨʝʯʠʩʣʝʥʳ 

ʧʦʣʥʦʩʪʴʶ, ʟʘʚʠʩʠʤʦʩʪʴ (9) ʩʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 
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Ὥ¢ n³ ̘

  ̘ 
³̐                                                         (10) 

 

Ὥ¢ n ³ὶ³ὶ                                                          (11) 

 

ʛʜʝ ὶ ̘

  ̘  
ȟὶ ̐  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

 

ɹʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ  ὶ  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʯʘʩʦʚʦʛʦ ʫʱʝʨʙʘ ʢ 
ʯʘʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʭʨʘʥʝʥʠʝ ʪʝʭʥʠʢʠ ʚ ʨʝʟʝʨʚʝ. ɸ ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ  ὶ  
ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ  ʢʦ ʚʨʝʤʝʥʠ ʭʘʭʦʞʜʝʥʠʷ ʤʘʰʠʥʚ  ʨʝʟʝʨʚʝ.  

ɹʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ  ὶȟὶ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʷʤʠ ʧʦʜʦʙʠʷ ʠ ʧʦʟʚʦʣʷʶʪ 

ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʨʘʙʦʪʳ ʚ ʦʜʥʠʭ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢ ʜʨʫʛʠʤ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. ʇʦʣʦʞʠʤ, ʫʱʝʨʙ ʦʪ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ ɹʝʣɸɿ 7530 (220 ʪʦʥʥʳ) 

ʟʘ 1 ʯʘʩ ʩʦʩʪʘʚʣʷʝʪ Ὗ̘ ρπππππ ̓ ,̄ ʯʘʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʭʨʘʥʝʥʠʝ ʨʘʚʥʘ ὅ̘ ρπππ ̓ ,̄ 

ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʚ ʨʝʤʦʥʪʝ 25 ʜʥʝʡ, ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ 365 ʜʥʝʡ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʪ ʧʨʦʩʪʦʷ 

ʪʝʭʥʠʢʠ ʩʦʩʪʘʚʣʷʝʪ n πȟχ. 
  

Ὥ¢ n ̘

  ̘ 

̐ πȟχ³
  

³ = 4,7º5 

 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʚ ʨʝʟʝʨʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ Ὥ υ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺ ʨʘʩʯʝʪʘʭ ʧʨʠʥʷʪʦ ʯʪʦ ʤʘʰʠʥʘ-ʨʝʟʝʨʚʘ ʫʩʨʝʜʥʸʥʥʘʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ: 

 

 ̃S Ὥ ̃̒ ̑                                                            (12) 

 

ʛʜʝ S̃ ï ʩʫʤʤʘʨʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

      ̃̒-̑ ʩʨʝʜʥʷʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 

ɼʣʷ ʚʳʙʦʨʘ ʢʦʤʧʣʝʢʪʘ ʨʝʟʝʨʚʘ, ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʤʘʰʠʥ 

ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʥʦʞʝʩʪʚʦʤ ʤʘʰʠʥ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ 

ʦʙʦʟʥʘʯʝʥʥʦʡ ʙʫʢʚʦʡ ɸ-ɸ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʤʘʰʠʥ ʚ 

ʨʝʟʝʨʚʝ. 

ʆʩʪʨʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʯʝʨʝʜʥʦʩʪʴ ʨʝʤʦʥʪʘ ʪʝʭʥʠʢʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʤ ʨʘʙʦʪ 

ʪʝʭʥʠʢʠ ʧʨʝʚʳʰʘʝʪ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʟʤʦʞʥʳʭ ʨʝʤʦʥʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʇʨʝʜʧʦʣʦʞʝʤ ʤʥʦʞʝʩʪʚʦ ʤʘʰʠʥ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ 

ʦʙʦʟʥʘʯʘʝʤ ʙʫʢʚʦʡ ɸ. ʇʨʠʯʝʤ ʢʘʞʜʳʡ ʨʝʤʦʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʨʝʤʝʥʝʤ t. 

ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʨʷʜ 

 

ɸὸȣȣȣȣȢȢȣȢȢὸ                                                         (13) 

 

ʧʨʠ ʵʪʦʤ  

 

ὸ< ὸȣȣȣȣȣȢȢ< ὸ̋                                                    (14) 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʤʦʥʪʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ 

ʨʝʤʦʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ɺ: 

 

ɺὯȣȣȣȣȢȢȣȢȢὯ                                                         (15) 
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1- ʤʥʦʞʝʩʪʚʦ ʤʘʰʠʥ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ, 

2- ʦʧʪʠʤʘʣʴʥʳʡ ʦʯʝʨʝʜʥʦʩʪʴ ʨʝʤʦʥʪʘ ʢʘʨʴʝʨʥʳʭ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ, 

3- ʚʨʝʤʷ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ 
 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʩʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚ ɸžɺ 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʦʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʤʦʞʝʥ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʚʳʭʦʜʦʤ ʤʘʰʠʥ ʠʟ 

ʨʝʤʦʥʪʘ.ʇʦʵʪʦʤʫ ʚʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʤʘʰʠʥʳ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ t. ʊʦ ʝʩʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʤʘʪʨʠʮʝʡ: 

 

          ὸȟὸȣȣȣȣȣȢὸ 

ὯȟὯȣȣȣȣȢὯ                                                          (16) 

 

      ʇʨʠʯʝʤ j=n ʠ j=k.  

      ʇʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʥʝʟʘʧʥʳʭ ʦʪʢʘʟʦʚ ʠ ʤʥʦʞʝʩʪʚʘ ʚʨʝʤʝʥʠ ʠʭ 

ʫʩʪʨʘʥʝʥʠʷ ʜʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʦʯʝʨʝʜʥʦʩʪʴ ʨʝʤʦʥʪʘ ʢʘʨʴʝʨʥʳʭ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ  ʕ.ɾ. ʂʳʟʳʣʙʘʝʚʦʡ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ: 

 

t2 =t1 ï t4  
  
 ȟ                                                              (17) 

 

ʛʜʝ  t1 ï ʚʨʝʤʷ ʦʪʢʘʟʘ; 

      t2 ï ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʫʟʣʘ ʠʣʠ ʘʛʨʝʛʘʪʘ; 

      t4 ï ʚʨʝʤʷ ʚʳʭʦʜʘ ʘʚʪʦʤʦʙʠʣʷ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʨʝʤʦʥʪʘ; 

        Ὗ̖ï ʫʱʝʨʙ ʦʪ ʭʨʘʥʝʥʠʷ; 

                Ὗ ̔̆̑̂̚ ̏  ̠̓̏̇̉̅́̎̉ ̜̖̃̏̅́ ̎  ̟́̌̉̎̉Ȣ 
 

ʕʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʘʛʨʝʛʘʪʦʚ ʠ ʜʝʪʘʣʝʡ, ʩ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʨʦʢʘ ʠʭ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠ ʨʝʤʦʥʪʝ. 
 
˜̋ ’̐ὸ
ὸᴼάὭὲ

,                                                              (18) 

 

ʛʜʝ  ˜̋  ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʤʦʥʪʘ; 

        ’̐ ï ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ, ʜʝʪʘʣʝʡ ʠʟ ʩʪʨʦʷ; 

        ὸ ̠̃̑̆̍ ̃ ̑̆̍̏̎̓̆Ȣ 
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ɿʘʚʠʩʠʤʦʩʪʠ (17) ʚʝʣʠʯʠʥʘ  ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʝʜʠʥʠʮʝ. ʊʦʛʜʘ ʧʦʣʫʯʠʤ 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʨʝʟʝʨʚʘ, ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥ ʨʝʟʝʨʚʘ, ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʴ ʨʝʤʦʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʝʥʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. 

 

ừ
Ử
Ừ

Ử
ứ Ὥ¢ n ̘

  ̘ 

̐Ƞ

ὃ᷊ὄᴼÍÁØὈȠ

S̃ Ὥ ̃̒Ƞ̑

ὸ ὸ ɀ ὸ  
  
Ȣ

                                                       (19) 

      

      ɻʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ  ʷʚʣʷʝʪʩʷ: 

 
˜̋ ’̐ὸ
’̐ᴼάὥὼ
ὸᴼάὭὲ

                                                                (20) 

 

       ɸ ʪʘʢʞʝ, 

 

ὰὭάᴼρ                                                        (21) 

 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʯʠʪʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 

ʨʘʙʦʪʳ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʟʝʨʚʘ Ὥ¢ n ̘

  ̘  

̐ , ʧʦʨʷʜʢʦʤ ʥʘʯʘʣʦʤ 

ʨʝʤʦʥʪʘ ὃ᷊ὄᴼÍÁØὈȠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ S̃ Ὥ ̃̒Ƞ̑  ʚʨʝʤʷ ʥʘʯʘʣʦ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʦʛʦ ʯʪʦ ʧʨʝʜʝʣ ʫʱʝʨʙʘ ʜʦʣʞʝʥ ʩʪʨʠʤʠʪʩʷ ʢ 1. 

 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʠʩʳʚʘʝʪ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʘ ̫ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʙʦʣʴʰʝʛʨʫʟʥʦʛʦ 

ʢʘʨʴʝʨʥʦʛʦ ʘʚʪʦʩʘʤʦʩʚʘʣʘ. ɺʥʝʜʨʝʥʠʝ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʢʘʨʴʝʨʥʳʭ 

ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ. 
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ʇʣʘʟʤʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ  

ʦʪʭʦʜʦʚ ʚ ʩʠʥʪʝʟ-ʛʘʟ 
 

ʂʘʩʝʥʦʚ ʈ.ɿ., ʅʘʛʫʤʘʥ ʇ.ʅ., ɿʝʡʥʦʣʣʠʥ ʈ.ʈ., ɸʣʠʝʚʘ ʄ.ʈ., ʅʫʨʞʘʥʦʚʘ ʂ.ʆ. 

(ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʟ-ʛʘʟʘ ʠʟ ʦʪʭʦʜʦʚ 

ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʫʩʪʘʥʦʚʢʝ. ʄʝʪʦʜʘʤʠ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʥʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʟʤʦʭʠʤʠʷ, ʧʣʘʟʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʢʩʦʭʠʤʠʷ, ʧʠʨʦʣʠʟ, 

ʪʝʨʤʠʯʝʩʢʘʷ ʛʘʟʠʬʠʢʘʮʠʷ.  

 

ʈʘʟʚʠʪʠʝ ʚ ʤʠʨʝ ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʜʝʬʠʮʠʪʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʧʣʠʚʥʦ- 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ 

ʠʥʪʝʨʝʩ ʢ ʩʦʟʜʘʥʠʶ ʥʘ ʙʘʟʝ ʧʣʘʟʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [1,2]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʂʘʟʘʭʩʪʘʥ - ʦʜʥʦ ʠʟ ʛʦʩʫʜʘʨʩʪʚ ʩ ʙʦʛʘʪʝʡʰʠʤʠ ʟʘʧʘʩʘʤʠ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ ʷʚʣʷʶʪʩʷ 

ʠʩʯʝʨʧʘʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʙʦʛʘʪʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʦʩʠʪ 

ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʘʤʝʥʠʪʝʣʝʡ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ-ʛʘʟ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

ʥʝʬʪʝʛʘʟʦʚʳʭ, ʢʦʢʩʦʭʠʤʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʦʧʣʠʚʥʳʡ ʩʠʥʪʝʟ- ʛʘʟ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʩʝʭ 

ʚʠʜʦʚ ʪʦʧʦʢ, ʢʦʪʣʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɹʦʣʴʰʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʠʥʪʝʟ-ʛʘʟʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʛʦʨʘʥʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʊʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʥʪʝʟ-ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 7920 

ʢʢʘʣ/ʢʛ, ʫʛʣʷ 6770 ʢʢʘʣ/ʢʛ. ɿʦʣʴʥʦʩʪʴ ʜʦ 1,5%, ʫ ʫʛʣʷ 20-35% [3]. 

ʀʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʣʘʟʤʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʟʦʥʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘʤʠ 

ʧʣʘʟʤʝʥʥʳʭ ʩʪʨʫʡ [4,5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʤʳ ʤʘʪʝʨʠʘʣʘ ʦʪʭʦʜʦʚ 

ʛʘʟʠʬʠʮʠʨʫʶʪʩʷ ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʦʥʝ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʦʚʳʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ ʜʨ. ʇʨʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʘʨʦʚʦʤ ʧʠʨʦʣʠʟʝ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʦʡʩʪʚ ʧʘʨʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʧʦ ʚʩʝʤʫ 

ʨʝʘʢʮʠʦʥʥʦʤʫ ʦʙʲʝʤʫ. ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠ 

ʫʧʨʘʚʣʷʝʤʳʤ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʝʨʝʤʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ɸ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 1000 Áʉ ʚʝʩʴ ʫʛʣʝʨʦʜ ʠʟ ʣʶʙʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʝʨʝʭʦʜʠʪ ʚ ʛʘʟ ï ʉʆ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʡ ʛʘʟʠʬʠʢʘʮʠʠ 

ʚʦʟʨʘʩʪʘʝʪ. ɸ ʫʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʝʥʦʢ ʨʝʘʢʪʦʨʘ 1300 ï 1500 Áʉ ʩʢʦʨʦʩʪʴ ʧʣʘʟʤʝʥʥʦ 

ʧʘʨʦʚʦʡ ʛʘʟʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠʭ 

ʛʦʨʝʥʠʷ ʚ ʚʦʟʜʫʭʝ.  

ʉʞʠʛʘʥʠe ʦʪʭʦʜʦʚ ʩ ʮeʣʴʶ ʧʦʣʫʯeʥʠʷ ʪeʧʣʘ ʥʘ ʚʳʨʘʙʦʪʢʫ ʵʣeʢʪʨʦʵʥeʨʛʠʠ 

ʧʨʠʚʦʜʠʪ ʢ eʱe ʙʦʣʴʰeʤʫ ʟʘʛʨʷʟʥeʥʠʶ ʦʢʨʫʞʘʶʱeʡ ʩʨeʜʳ. ʕʪʦ ʦʙʲʷʩʥʷeʪʩʷ ʪeʤ, ʯʪʦ 

ʧʦʪʨeʙʣeʥʠe ʵʣeʢʪʨʦʵʥeʨʛʠeʡ ʧʦʩʪʦʷʥʥʦ, ʠʤeeʪ ʩʫʪʦʯʥʳe ʠ ʩeʟʦʥʥʳe ʧʠʢʠ, ʯʪʦ, 

ʩʦʦʪʚeʪʩʪʚeʥʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʢʦʣeʙʘʥʠʷʤ ʥʘʛʨʫʟʢʠ ʪʦʧʦʢ ʤʫʩʦʨʦʩʞʠʛʘʶʱʠʭ ʢʦʪʣʦʚ ʠ, 

ʢʘʢ ʩʣeʜʩʪʚʠe, ʢ ʜʦʧʦʣʥʠʪeʣʴʥʦʤʫ ʥeʜʦʞeʛʫ ʦʪʭʦʜʦʚ ʠ eʱe ʙʦʣʴʰeʤʫ ʚʳʙʨʦʩʫ 

ʚʨeʜʥʳʭʚeʱeʩʪʚ ʩ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ, ʰʣʘʢʦʤ, ʟʦʣʦʡ ʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ. ʏʪʦʙʳ 
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ʠʩʢʣʶʯʠʪʴ ʥʝʜʦʞʝʛ ʚ ʪʦʧʢʘʭ ʧʦʷʚʠʣʠʩʴ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʤʫʩʦʨʘ "flow 

control". ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ, ʧʦ ʯʠʩʪʦ ʪeʭʥʠʯeʩʢʠʤ ʧʨʠʯʠʥʘʤ 

(ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʘ) ʩʪʦʠʤʦʩʪʴ ʵʣeʢʪʨʦʵʥeʨʛʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʥʘ ʤʫʩʦʨʦʩʞʠʛʘʶʱʠʭ ʟʘʚʦʜʘʭ, ʥeʤʦʞeʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩʦ ʩʪʦʠʤʦʩʪʴʶ 

ʵʣeʢʪʨʦʵʥeʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ [6].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʠʨʦʣʠʟʥʦʛʦ ʛʘʟʘ ʠʟ ʦʪʭʦʜʦʚ ʚ 3 - 4 

ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʧʨʠʨʦʜʥʦʛʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʪʝʧʣʘ ʭʚʘʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʝ ʨʝʘʢʮʠʠ ʧʠʨʦʣʠʟʘ (ʦʪʙʠʨʘʝʪʩʷ ʦʪ 15 ʜʦ 25% ʜʣʷ ʨʝʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ 

ʪʦʧʣʠʚʘ), ʥʦ ʠ ʥʘ ʚʳʨʘʙʦʪʢʫ ʪʦʚʘʨʥʦʛʦ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʜʘʞʘ ʢʦʪʦʨʳʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʢʦʤʤʝʨʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ. ʇʨʦʮʝʩʩ 

ʛʘʟʠʬʠʢʘʮʠʠ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ (ʜʦ 95%), ʥʠʟʢʠʝ ʣʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ 

ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʘʢʪʦʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʨʘʡʥʝ ʥʠʟʢʠʡ ʚʳʥʦʩ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʩ 

ʧʨʦʜʫʢʪ-ʛʘʟʦʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʛʘʟʦʦʯʠʩʪʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʳ, ʭʣʦʨʘ ʠʣʠ ʬʪʦʨʘ, ʧʳʣʠ, 

ʧʘʨʦʚ ʨʪʫʪʠ, ʦʯʠʱʘʪʴ ʧʨʦʜʫʢʪ-ʛʘʟ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʱʝ, ʯʝʤ ʜʳʤʦʚʳʝ ʛʘʟʳ, ʙʣʘʛʦʜʘʨʷ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝʤʫ ʦʙʲʝʤʫ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ; ʢʨʦʤʝ ʪʦʛʦ, ʩʝʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʨʦʜʫʢʪ-ʛʘʟʝ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʬʦʨʤʘʭ (H2S, COS), ʢʦʪʦʨʳʝ ʤʥʦʛʦ ʧʨʦʱʝ ʧʦʛʣʦʪʠʪʴ, ʯʝʤ SO2; ʧʨʠ ʛʘʟʠʬʠʢʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʜʘʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʛʘʟʠʬʠʢʘʮʠʷ ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʨʷʤʦʤʫ (ʧʣʘʤʝʥʥʦʤʫ) 

ʩʞʠʛʘʥʠʶ ʦʪʭʦʜʦʚ. ɸ ʛʘʟʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʤʝʥʝʝ 16000 ʉ ï ʦʜʥʦ 

ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʦʢʩʠʥʦʚ ʠ 

ʬʫʨʘʥʦʚ. ʅʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʠʨʦʣʠʟ - ʩʣʦʞʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʜʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʧʣʦʪʳ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʚʝʩʴʤʘ ʵʥʝʨʛʦʝʤʢʠʭ ʤʝʪʦʜʦʚ: 

ʧʨʷʤʦʛʦ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ ʠʣʠ ʧʣʘʟʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [7].  

ɸʚʪʦʨʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʟ-ʛʘʟʘ ʠʟ ʦʪʭʦʜʦʚ 

ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
1 - ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, 2 - ʧʨʠʚʦʜ ʵʣʝʢʪʨʦʜʘ, 3 - ʛʘʟʦʦʪʚʦʜ, 4 - ʨʘʜʠʘʪʦʨ, 5 - ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ  

ʥʘʩʦʩ, 6 - ʢʨʘʥ, 7 - ʷʯʝʡʢʘ, 8 - ʵʣʝʢʪʨʦʜʳ, 9 - ʩʣʠʚ  

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ  

ʦʪʭʦʜʦʚʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʥʘʚʦʟ) ʚ ʩʠʥʪʝʟ-ʛʘʟ 
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ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʧʳʪʥʦʡ ʫʩʪʘʥʦʚʢʝ (ʨʠʩʫʥʦʢ 2), ʩ 

ʦʙʲʝʤʦʤ ʨʝʘʢʪʦʨʘ 4 ʣʠʪʨʘ ʠ ʮʠʨʢʫʣʠʨʫʝʤʳʤ ʦʙʲʝʤʦʤ ʯʝʨʝʟ ʦʭʣʘʜʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 8 

ʣʠʪʨʦʚ. ɺ ʷʯʝʡʢʫ ʦʙʲʝʤʦʤ 4 ʣ ʧʦʤʝʩʪʠʣʠ 300 ʛ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʤʦʣʳ ʠ 3,7 ʣ ʚʦʜʳ. 

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʨʝʘʢʮʠʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʦʙʲʝʤ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʛʘʟʘ ʩʦʩʪʘʚʠʣ 0,021 

ʤ
3
. ʆʙʲʝʤ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʛʘʟʘ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʯʝʪʯʠʢʘ ʛʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ ʜʦ 30 ʤʠʥʫʪ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʠʥʪʝʟ ʛʘʟʘ ʦʙʲʝʤʦʤ 0,039 ʤ
3
. 

ʏʝʨʝʟ 45 ʤʠʥʫʪ ʦʙʨʘʙʦʪʢʠ ʦʙʱʠʡ ʦʙʲʝʤ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʛʘʟʘ - 0,062 ʤ
3
. ʆʙʱʠʡ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʜʘ-  17 ʛ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʩʠʣʘ ʪʦʢʘ - 50ɸ, 

ʥʘʧʨʷʞʝʥʠʝ - 20ɺ, ʜʠʘʤʝʪʨ ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ï 5 ʤʤ, ʜʠʘʤʝʪʨ ʚʦʣʴʬʨʘʤʦʚʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ï 5 ʤʤ. ɺʳʜʝʣʠʚʰʝʡʩʷ ʩʠʥʪʝʟ- ʛʘʟ ʯʝʨʝʟ ʢʦʤʧʨʝʩʩʦʨ ʩʦʙʠʨʘʣʠ ʚ 

ʛʝʨʤʝʪʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ ʩ ʤʘʥʦʤʝʪʨʦʤ (ʨʠʩʫʥʦʢ.3).  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï  ʤʢʦʩʪʠ ʜʣʷ ʩʙʦʨʘ ʩʠʥʪʝʟ-ʛʘʟʘ 
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ɸʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʚʳʧʦʣʥʠʣʠ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ ʂʨʠʩʪʘʣʣ ʃʶʢʩ 4000, ʩʥʘʙʞʝʥʥʳʤ 

ʜʝʪʝʢʪʦʨʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʠ ʦʙʲʝʤʥʳʝ ʜʦʣʠ ʛʘʟʦʚʦʡ ʩʤʝʩʠ, ʧʦʣʫʯʝʥʥʦʡ 

ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

 

 ̄ ʂʦʤʧʦʥʝʥʪʳ 
ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ (ʤʠʥ) 

1 15 30 45 

1 H2 1,2 51,76 54,58 58,72 

2 O2 22,29 0 0 0,46 

3 CO 0 32,9 33,29 32,6 

4 CO2 
,078 17,74 13,06 17,27 

5 N2 81,15 6,35 2,7 3,9 

6 C2H6 0 0,011 0,009 0,0054 

7 CH4 0 0,03 0 0,024 
 

 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʙʲʝʤʥʳʝ ʜʦʣʠ ʩʠʥʪʝʟ- ʛʘʟʘ 

ʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚʦʟʨʘʩʪʘʶʪ [6, 7].  

ʇʨʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʠʨʦʣʠʟʝ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, 

ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʚ ʣʶʙʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʨʘʟʫʝʪʩʷ 

ʧʠʨʦʣʠʟʥʳʡ ʛʘʟ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʤʝʩʴ 

ʛʦʨʶʯʠʭ (ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ï ʉʆ ʠ ʚʦʜʦʨʦʜʘ ï ʅ2, ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʤʝʪʘʥ ï ʉʅ4, ʵʪʠʣʝʥ ï ʉ2ʅ4) ʠ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʥʝʛʦʨʶʯʠʝ ʛʘʟʳ (ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ï ʉʆ2 ʠ ʘʟʦʪ ï N2)[8-10]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʦʜʥʦʤ ʠ 

ʪʦʤ ʞʝ ʧʠʨʦʣʠʟʥʦʤ ʨʝʘʢʪʦʨʝ ʤʦʞʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʦʪʭʦʜʳ ʣʶʙʦʡ ʤʦʨʬʦʣʦʛʠʠ 

(ʩʦʩʪʘʚʘ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʛʘʟ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ 

ʪʝʧʣʦʚʫʶ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦ ʩʭʝʤʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ 

ʪʝʤʠ ʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ: 

- ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ, ʙʝʟ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʘʤʠ 
ʧʨʷʤʦʛʦ ʩʞʠʛʘʥʠʷ; 

- ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʛʘʟʠʬʠʢʘʮʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ; 

- ʫʪʠʣʠʟʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʦʪʭʦʜʦʚ; 
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ʂʘʪʢʝʝʚʘ ɻ.ʃ., ʆʩʢʝʤʙʝʢʦʚ ʀ.ʄ., ɻʠʟʘʪʫʣʣʠʥʘ ɼ.ʈ., ɹʫʨʢʠʪʩʝʪʝʨʢʳʟʳ ɻ., 

ʊʫʨʝʙʝʢʦʚʘ ʂ.ʉ., ɾʫʥʫʩʦʚ ɽ.ʄ., ɾʫʥʫʩʦʚ ɸ.ʄ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʍʄʀ ʠʤ. ɾ. ɸʙʠʰʝʚʘ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ) 

 
ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʩʫʣʴʬʠʜʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʝʨʳ ʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʦʢʠʩʣʝʥʥʳʭ ʤʝʜʥʳʭ ʨʫʜ ʧʨʝʜʣʦʞʝʥʥʳʤ 

ʩʫʣʴʬʠʜʠʟʘʪʦʨʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʘ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʘ ʠʟ ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʝʨʳ ʚ ʩʭʝʤʝ 

ʦʙʦʛʘʱʝʥʠʷ ʦʢʠʩʣʝʥʥʦʛʦ ʤʝʜʥʦʛʦ ʩʳʨʴʷ. ʊʘʢ ʞʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʨʝʘʛʝʥʪʘ ʈ-66 ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʩʨʝʜʳ ʠ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʟʘʤʝʥʳ ʠʟʚʝʩʪʠ ʧʨʠ ʬʣʦʪʘʮʠʠ 

ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ. ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʘʛʝʥʪʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʛʘʱʝʥʠʝ,  ʤʝʜʥʳʝ ʨʫʜʳ, ʨʝʘʛʝʥʪʳ ʩʫʣʴʬʠʜʠʟʘʪʦʨ ʠ ʨʝʛʫʣʷʪʦʨ 

ʩʨʝʜʳ, ʬʣʦʪʘʮʠʷ, ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʩʝʨʘ.  

 
ʉʫʣʴʬʠʜʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʝʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʝʨʳ ʙʳʣʠ 

ʦʧʨʦʙʦʚʘʥʳ ʥʘ ʦʢʠʩʣʝʥʥʦʡ ʤʝʜʥʦʡ ʨʫʜʝ ɾʝʟʢʘʟʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʘ, ʤʘʩʩ., 

%: Cuʦʙʱ. ï 1,4; Cuʦʢ ï 1,2; SiO2 ï 79,64; Al2O3 ï 6,0; CaO ï 0,88; Fe ï 1,6; MgO ï 0,66; 

Sʦʙʱ. ï 0,16, ʠʟʤʝʣʴʯʝʥʥʦʡ ʜʦ 85 % ʚʳʭʦʜʘ ʢʣʘʩʩʘ ʢʨʫʧʥʦʩʪʠ -0,071 ʤʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʩʫʣʴʬʠʜʘ ʥʘʪʨʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ 

ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʝʨʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʨʫʜʳ ʧʨʦʚʝʜʝʥʳ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝʪʦʜʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ï ʪʝʤʧʝʨʘʪʫʨʳ ʊ, 

ʚʨʝʤʝʥʠ Ű ʧʨʦʮʝʩʩʘ ʠ ʨʘʩʭʦʜʘ ʉ ʨʝʘʛʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʤ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʠ  ʧʦʩʪʨʦʝʥʳ ʪʦʯʝʯʥʳʝ ʛʨʘʬʠʢʠ ʯʘʩʪʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʨʫʜʳ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ. ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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  ʙ) 

 

ʚ) 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʠ ʩʪʝʧʝʥʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʦʢʠʩʣʝʥʥʦʡ ʤʝʜʥʦʡ ʨʫʜʳ: ʘ)  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ; ʙ) ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ; ʚ) ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʠʜʠʟʘʪʦʨʘ 

 
ɸʥʘʣʠʟ ʯʘʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʤʘʪʨʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʤʝʜʠ ʦʢʘʟʳʚʘʝʪ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ. ʊʘʢ, 

ʩʪʝʧʝʥʴ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 53 % ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʘ 

ʨʝʘʛʝʥʪʘ ʦʪ 30 ʜʦ 120 %. ʇʨʠʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ 

ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ. 

ɸʥʘʣʦʛʠʯʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ ï ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʨʦʩʪ ʩʪʝʧʝʥʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 40 % ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 20 ʧʦ 90 
0
ʉ. 

ɺʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʢʘʟʘʣʦʩʴ ʥʝʟʥʘʯʠʤʳʤ. 

ɼʘʣʝʝ ʧʨʦʩʫʣʴʬʠʜʠʨʦʚʘʥʥʫʶ ʧʫʣʴʧʫ ʥʘʧʨʘʚʣʷʣʠ ʥʘ ʬʣʦʪʘʮʠʶ. ʀʩʩʣʝʜʦʚʘʣʠ 

ʚʣʠʷʥʠʝ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʤʝʜʠ ʚʦ ʬʣʦʪʘʮʠʦʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ï ʩʪʝʧʝʥʠ 

ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʨʫʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʠʩʣʝʥʥʦʡ ʤʝʜʠ, ʨʘʩʭʦʜʦʚ ʩʦʙʠʨʘʪʝʣʷ (ʙʫʪʠʣʦʚʦʛʦ 

ʢʩʘʥʪʦʛʝʥʘʪʘ ʢʘʣʠʷ) ʠ ʚʩʧʝʥʠʚʘʪʝʣʷ (ʊ-90). ʇʨʦʜʫʢʪʳ ʬʣʦʪʘʮʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʤʝʜʠ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʣʠ ʠʟʚʣʝʯʝʥʠʝ ʤʝʜʠ  ʚ ʧʨʦʜʫʢʪʳ ʬʣʦʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʣʝʛʣʠ 

ʚ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ. 
ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʘ) 

 

ʙ) 

ʚ) 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʚʦ ʬʣʦʪʘʮʠʦʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ: ʘ) ʦʪ 

ʩʪʝʧʝʥʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ; ʙ) ʦʪ ʨʘʩʭʦʜʘ ʢʩʘʥʪʦʛʝʥʘʪʘ; ʚ)  ʦʪ ʨʘʩʭʦʜʘ 

ʚʩʧʝʥʠʚʘʪʝʣʷ 
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ʉʪʝʧʝʥʴ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ, %  
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ʈʘʩʭʦʜ ʢʩʘʥʪʦʛʝʥʘʪʘ, ʛ/ʪ 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʬʣʦʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʫʣʴʬʠʜʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ 

ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʝʨʳ ʚ ʦʙʦʛʘʱʝʥʠʠ ʦʢʠʩʣʝʥʥʳʭ ʤʝʜʥʳʭ ʨʫʜ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʝʘʛʝʥʪʫ ʈ-66 ʷʚʣʷʣʘʩʴ 

ʤʝʜʥʘʷ ʨʫʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʦʥʳʨʘʪ ʠʟʤʝʣʴʯʝʥʥʘʷ ʜʦ 67,4 %-ʛʦ ʩʦʜʝʨʞʘʥʠʷ ʯʘʩʪʠʮ 

ʢʣʘʩʩʘ -0,071 ʤʤ ʧʦ ʦʪʢʨʳʪʦʡ ʩʭʝʤʝ ʬʣʦʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɺ ʢʘʯʝʩʪʚʝ ʬʣʦʪʘʮʠʦʥʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʛʝʥʪ ʈ-66, ʩʫʣʴʬʠʜ ʥʘʪʨʠʷ, 

ʩʦʙʠʨʘʪʝʣʴ ʙʫʪʠʣʦʚʳʡ ʢʩʘʥʪʦʛʝʥʘʪ ʢʘʣʠʷ ʠ ʚʩʧʝʥʠʚʘʪʝʣʴ ʦʢʩʘʣʴ ʊ-66. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʣʦʪʘʮʠʠ ʤʝʜʥʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʦʥʳʨʘʪ 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʘʨʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʚ 

ʢʦʥʮʝʥʪʨʘʪ ʠ ʧʨʦʤʧʨʦʜʫʢʪ ʦʪ ʨʘʩʭʦʜʘ ʈ-66 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʤʤʘʨʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʤʝʜʠ ʚ ʢʦʥʮʝʥʪʨʘʪ ʠ 
ʧʨʦʤʧʨʦʜʫʢʪ ʦʪ ʨʘʩʭʦʜʘ ʈ-66 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʈ-

66 ʩʦʩʪʘʚʣʷʝʪ 100 ʛ/ʪ. 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʣʦʪʘʮʠʷ ʩ ʠʟʚʝʩʪʴʶ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʛʝʥʪʘ 

ʈ-66. ʈʘʩʭʦʜʳ ʨʝʘʛʝʥʪʦʚ: ʉʘʆ ï 3000 ʛ/ʪ, ʩʫʣʴʬʠʜ ʥʘʪʨʠʷ ï 50 ʛ/ʪ, ʢʩʘʥʪʦʛʝʥʘʪ ï 75 ʛ/ʪ, 

ʚʩʧʝʥʠʚʘʪʝʣʴ ï 50 ʛ/ʪ. ʇʨʦʜʫʢʪʳ ʬʣʦʪʘʮʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʬʣʦʪʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʝʘʛʝʥʪʘ ʈ-66 ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʨʘʩʭʦʜ ʠʟʚʝʩʪʠ ʠ ʫʚʝʣʠʯʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʤʝʜʠ ʚ ʢʦʥʮʝʥʪʨʘʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʦʤ  ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʚʝʩʪʠ, ʚ ʩʨʝʜʥʝʤ ʥʘ 5%.  

ɼʘʣʝʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫʢʨʫʧʥʝʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʨʝʘʛʝʥʪʘ ʧʨʠ ʬʣʦʪʘʮʠʠ ʤʝʜʥʳʭ ʨʫʜ ʚ ʟʘʤʢʥʫʪʦʤ ʮʠʢʣʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʚ ʟʘʤʢʥʫʪʦʤ ʮʠʢʣʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʬʣʦʪʘʮʠʦʥʥʦʛʦ 

ʦʙʦʛʘʱʝʥʠʷ ʤʝʜʥʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʦʥʳʨʘʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʛʝʥʪʘ ʈ-66 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʥʮʝʥʪʨʘʪ ʧʦʩʣʝ ʜʚʫʭ ʧʝʨʝʯʠʩʪʦʢ ʥʘ ʫʨʦʚʥʝ 5,7 %. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʢʦʥʮʝʥʪʨʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʚʣʝʢʘʶʪʩʷ 90 % ʩʝʨʝʙʨʘ ʠ 75 % ʟʦʣʦʪʘ. 

ʆʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʨʝʘʛʝʥʪʘ ʈ-66 ʜʣʷ ʬʣʦʪʘʮʠʠ ʩʫʣʴʬʠʜʥʳʭ 

ʤʝʜʥʳʭ ʨʫʜ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʟʘʤʝʥʳ ʠʟʚʝʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ɹʘʣʭʘʰʩʢʦʡ 

ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʛʝʥʪ ʈ-66  ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʠʟʚʝʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʦʛʘʱʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ 

ʩʝʨʥʠʩʪʦʛʦ ʥʘʪʨʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʩ ʜʘʥʥʳʤ ʨʝʘʛʝʥʪʦʤ ʥʘ ʩʤʝʰʘʥʥʦʡ ʨʫʜʝ 

(ʦʢʠʩʴ ï 15,53%) ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʦʥʳʨʘʪ ʩʦʜʝʨʞʘʱʝʡ 0,33 % ʤʝʜʠ ʙʳʣ ʧʦʣʫʯʝʥ 

ʢʦʥʮʝʥʪʨʘʪ ʢʘʯʝʩʪʚʦʤ 13,43%  ʤʝʜʠ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ  68%, ʯʪʦ ʥʘ 5% ʚʳʰʝ, ʯʝʤ ʙʝʟ 

ʨʝʘʛʝʥʪʘ ʈ-66. 
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ʆʧʪʠʤʠʟʘʮʠʷ ʛʨʘʥʠʮ ʠ ʤʦʱʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʥʦʚʳʭ ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʨʴʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ɻʆʂʘ 
 

ʂʚʠʪʢʘ ɺ.ɺ.1 , ʃʝʚʠʥ ɽ.ʃ.2 , ʉʝʨʜʶʢʦʚ ɸ.ʃ.2 

( 1ɿɸʆ ʅʇʂ çʄʝʭʘʥʦʙʨ-ʪʝʭʥʠʢʘè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  
2ɸʆ çɻʠʧʨʦʨʫʜʘè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) 

 
ɺ ʜʦʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ PitDelevel ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʥʠʮ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʨʴʝʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʦʩʥʦʚʘʪʴ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ɻʆʂʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʥʠʮʳ ʠ ʤʦʱʥʦʩʪʴ ʢʘʨʴʝʨʘ, ʦʧʪʠʤʠʟʘʮʠʷ, ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, PitDelevel. 

 

ʈʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ  [1, 2] ʠ ʜʨ.  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʴʝʨʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ  ʫʯʝʪʘ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.    

ɺʦʧʨʦʩʳ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ-ʢʘʨʴʝʨ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʫʜʥʠʢʦʚ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʝ ʠ ʟʘʜʘʥʥʦʡ ʨʳʥʦʯʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʜʫʢʮʠʠ ɻʆʂʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ [3, 4]. ɺʳʙʳʪʠʝ ʟʘʧʘʩʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʧʨʦʝʢʪʘʭ ʜʣʷ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʦʯʥʝʥʠʷ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʴʝʨʦʚ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʶ ʩ ʫʯʝʪʦʤ 

ʧʦʜʟʝʤʥʦʡ  ʜʦʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʚ ɸʆ çɻʠʧʨʦʨʫʜʘè ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ  ʢʘʨʴʝʨʦʚ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ Whittle ʠ PitDelevel [4, 5]. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʨʘʥʠʮ ʤʝʪʦʜʦʤ ʃʝʨʯʘ-ɻʨʦʩʩʤʘʥʘ  ʙʣʠʟʢʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʛʨʘʥʠʮ ʧʦ ʢʦʥʪʫʨʥʦʤʫ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʩʢʨʳʰʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʣʝʛʘʥʠʷ ʠ  

ʤʦʨʬʦʣʦʛʠʠ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʵʪʠ ʦʮʝʥʢʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʠʥʠʤʘʝʤʦʡ ʪʨʘʝʢʪʦʨʠʝʡ  

ʨʘʟʚʠʪʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʘʨʴʝʨʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʏʘʩʪʠʯʥʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥ ʧʨʷʤʳʤ ʧʝʨʝʙʦʨʦʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʛʨʘʥʠʮ ʠ ʤʦʱʥʦʩʪʠ ʢʘʨʴʝʨʘ ʠ 

ʦʧʳʪʦʤ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʢʘʨʴʝʨʘ ʧʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ  ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʥʠʮ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʨʴʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʯʥʘʷ  ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʥʘʨʝʟʢʠ 

ʵʪʦʡ ʤʦʜʝʣʠ ʦʙʦʣʦʯʢʘʤʠ ʢʘʨʴʝʨʘ ʩ ʰʘʛʦʤ ʚ ʦʜʠʥ ʛʦʨʠʟʦʥʪ ʧʦ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ (50 ʦʙʦʣʦʯʝʢ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ). ʆʧʪʠʤʘʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ ʠ ʥʘʨʝʟʢʘ ʦʙʦʣʦʯʝʢ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ ʢʦʤʧʣʝʢʩʘ 

PitDelevel. ɿʘʜʘʶʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʢʨʳʪʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʨʴʝʨʘ ʠ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʠʞʝ ʧʨʠʤʝʨʝ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʥʠʮ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʫʩʣʦʚʥʦʛʦ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʘʨʴʝʨʘ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʧʦʢʘʟʘʪʝʣʠ. ɻʣʫʙʠʥʘ ʨʫʜʥʦʡ ʟʦʥʳ ʜʣʷ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ  (ʆɻʈ ʠ ʇʈ) 

750ʤ. ɺʳʩʦʪʘ ʫʩʪʫʧʘ 15ʤ, ʧʦʫʩʪʫʧʥʳʝ (ʩʣʦʝʚʳʝ ʜʣʷ ʇʈ) ʟʘʧʘʩʳ  ʨʫʜʳ 300-3800 ʪʳʩ.ʪ. 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʚ ʜʦʙʳʯʝ ʆɻʈ 32.0%. ɺʳʭʦʜ ʢʦʥʮʝʥʪʨʘʪʘ 36% (ʜʦʙʳʯʘ 

ʆɻʈ) ʠ 34% (ʜʦʙʳʯʘ ʇʈ). ʆʪʧʫʩʢʥʘʷ ʮʝʥʘ ʢʦʥʮʝʥʪʨʘʪʘ 64 ʜʦʣʣ./ʪ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʫʛʦʣ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʚ ʢʦʥʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ 45 ʛʨʘʜʫʩʦʚ, ʫʛʦʣ 

ʨʘʙʦʯʝʡ ʟʦʥʳ ʜʦ 32 ʛʨʘʜʫʩʦʚ (ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʦʨʦʜʥʳʭ ʮʝʣʠʢʦʚ ʠ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʥʘʯʘʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʆɻʈ). 
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ʇʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʨʫʜʳ (ʜʦʣʣ./ʪ 

ʨʫʜʳ). ɼʦʙʳʯʘ ʨʫʜʳ ʆɻʈ 4.8 (ʩ ʫʯʝʪʦʤ ʢʦʤʤʝʨʯʝʩʢʠʭ, ʦʪʛʨʫʟʢʠ ʠ ʦʙʱʝʢʦʤʙʠʥʘʪʩʢʠʭ 

ʨʘʩʭʦʜʦʚ),  ʫʜʘʣʝʥʠʝ ʚʩʢʨʳʰʠ 1.23-1.6 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʆɻʈ), ʧʝʨʝʨʘʙʦʪʢʘ 

ʨʫʜʳ  4.02, ʜʦʙʳʯʘ ʨʫʜʳ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ 16.0. 

 ʋʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ ʆɻʈ ʧʨʠʥʷʪʳ 4.0 ʜʦʣʣʘʨʘ ʥʘ ʦʪʨʘʙʦʪʢʫ 1 

ʪʦʥʥʳ ʛʦʨʥʦʡ ʤʘʩʩʳ, ʘ ʜʣʷ ʇʈ 60.0 ʜʦʣʣʘʨʦʚ ʥʘ ʜʦʙʳʯʫ 1 ʪʦʥʥʳ ʨʫʜʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʫʤ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ CF ʠ 

(ʠʣʠ) NPV. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʚʢʣʶʯʝʥʠʝ ʚ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ ʥʘ 

ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝ ʜʦʙʳʯʠ ʆɻʈ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʪʝʨʝ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠʣʠ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʜʦʙʳʯʝ.  ʇʨʠ ʨʘʙʦʪʝ 

ɻʆʂʘ ʚ ʩʦʩʪʘʚʝ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ 

ʦʪʨʘʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʩʪʘʚʢʠ ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ 

ʟʘʚʦʜ.  

ɼʣʷ ʫʯʝʪʘ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʤʝʞʜʫ ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʠ ʨʝʞʠʤʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʠ ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ  

ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʥʝʣʠʥʝʡʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ Generalized Reduced Gradient (GRG2), 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ Excel ʣʠʙʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ 

ʧʨʠ ʙʦʣʴʰʦʤ (ʙʦʣʝʝ 200) ʯʠʩʣʝ ʧʝʨʝʤʝʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʦʪ ʢʘʨʴʝʨʘ ʢ ʧʦʜʟʝʤʥʦʤʫ 

ʨʫʜʥʠʢʫ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʧʪʠʤʘʣʴʥʦʤ 

ʢʘʣʝʥʜʘʨʥʦʤ ʛʨʘʬʠʢʝ ʛʦʨʥʳʭ ʨʘʙʦʪ ʢʘʨʴʝʨʘ, ʛʨʘʬʠʢ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʢʘʨʴʝʨʝ ʠ ʨʫʜʥʠʢʝ.  

ɼʘʣʝʝ ʚ ʪʘʙʣ.1-2 ʠ ʥʘ ʨʠʩ.1-3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʢʘʨʴʝʨʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʆɻʈ ʠ ʇʈ ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʩʢʨʳʰʠ ʠ ʩ ʫʩʨʝʜʥʝʥʠʝʤ 

 

ˉ ʦʙʦʣ. 

ʆɻʈ ʠʣʠ 

ʇʈ 

ɻʣʫʙʠʥʘ  
ʈʫʜʘ, 

ʤʣʥ.ʪ. 

ɺʩʢʨʳʰʘ, 

ʤʣʥ.ʤ3 

ɺʨʝʤʷ, 

ʣʝʪ 

ʂʘʧ.  

ʟʘʪʨʘʪʳ, 

ʤʣʥ.ʜʦʣʣ. 

CF, ʤʣʥ. 

ʜʦʣʣ. 

ʉʨʝʜʥʠʡ 

ʢʦʵʬʬ. 

ʚʩʢʨʳʰʠ 

ʤ3/ʪ 

ʈʫʜʘ, 

ʤʣʥ.ʪ./ 

ʛʦʜ 

ʄʘʢʩʠʤ. 

ʚʩʢʨʳʰʘ, 

ʤʣʥ.ʤ3/ 

ʛʦʜ 

NPV, 

ʤʣʥ. 

ʜʦʣʣ. 

14 ʆɻʈ 225 44 92 14 159/114 453/499 2.08 3.8 14.2/9.9 - 

 335 27 45 8  195 1.64 3.8 5.4 - 

ʀʪʦʛʦ 

ʆɻʈ 
 72 137 22 159/114 648/695 1.90 3.8 14.2/9.9 

194/ 

199 

15-50 

ʇʈ 
750 108 0 30 225 -174 - 3.8 - -62 

ɺʩʝʛʦ 
750 179 137 52 384/339 475/521 - 3.8 - 

132/ 

137 

ʇʨʠʤʝʯʘʥʠʝ: ʤʘʢʩʠʤʫʤ CF ʜʦʩʪʠʛʥʫʪ ʚ 14-ʡ ʦʙʦʣʦʯʢʝ; ʯʝʨʝʟ ʜʨʦʙʥʫʶ ʯʝʨʪʫ ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩ 

ʫʩʨʝʜʥʝʥʠʝʤ ʚʩʢʨʳʰʠ. 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʪʝʣʠ ʦʧʪʠʤʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ ˉ14 ʜʣʷ ʆɻʈ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʨʴʝʨʘ ʧʨʠ ʚʳʭʦʜʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʥʘ ʢʦʥʪʫʨ ʢʦʥʮʘ ʦʪʨʘʙʦʪʢʠ ʥʘ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣ.1 ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʛʣʫʙʠʥʘ 

ʢʘʨʴʝʨʘ 225ʤ (ʚʳʭʦʜ ʥʘ ʢʦʥʝʯʥʳʡ ʢʦʥʪʫʨ), ʟʘʧʘʩʳ 44 ʤʣʥ.ʪ. ʠ ʚʨʝʤʷ ʠʭ ʦʪʨʘʙʦʪʢʠ 14 

ʣʝʪ, ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 159/114 ʤʣʥ.ʜʦʣʣ., ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ CF 453/499 ʤʣʥ.ʜʦʣʣ. ʧʨʠ 

ʩʨʝʜʥʝʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʩʢʨʳʰʠ 2.08 ʤ3/ʪ. ɺʦ 2-ʡ  ʩʪʨʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʜʦʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʩ ʦʪʤʝʪʢʠ 225ʤ ʜʦ ʦʪʤʝʪʢʠ 335ʤ. ɺ 3-ʝʡ ʩʪʨʦʢʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʩʚʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʆɻʈ. ɻʣʫʙʠʥʘ ʢʘʨʴʝʨʘ 335ʤ, ʟʘʧʘʩʳ 72 ʤʣʥ.ʪ., ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ 
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ʢʘʨʴʝʨʘ 22 ʛʦʜʘ, ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 159/114 ʤʣʥ.ʜʦʣʣ., ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʆɻʈ CF 

648/695 ʤʣʥ.ʜʦʣʣ., ʚʩʢʨʳʰʘ 137 ʤʣʥ.ʤ3, ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ 1.9 ʤ3/ʪ.  

ɺ 4-ʡ ʩʪʨʦʢʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʦʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʦʪʤʝʪʢʠ 

750 ʤ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʇʈ ʟʘʧʘʩʳ 108 ʤʣʥ.ʪ., ʚʨʝʤʷ ʜʦʨʘʙʦʪʢʠ ʇʈ 30 ʣʝʪ, 

ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 225 ʤʣʥ.ʜʦʣʣ., ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ CF ʨʘʚʝʥ -174 ʤʣʥ.ʜʦʣʣ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʘʙʣ.1) ʦʧʪʠʤʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʚ 

ʦʙʦʣʦʯʢʝ ˉ14 (ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï  ʆʙʲʝʤʳ ʚʩʢʨʳʰʠ, ʜʦʙʳʯʠ, ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʩʢʨʳʰʠ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʘʨʴʝʨʘ ʚ ʦʙʦʣʦʯʢʝ ˉ14 ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʩʢʨʳʰʠ 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʢʫʱʠʡ ʠ ʢʦʥʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ ʜʣʷ ʦʙʦʣʦʯʢʠ ˉ14 

(ʨʠʩʫʥʦʢ 1) ʨʘʚʝʥ 3.77 ʤ3/ʪ (ʜʣʷ ʦʙʦʣʦʯʢʠ ˉ15 4.2 ʤ3/ʪ) ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʩʢʨʳʰʠ 3.8ʤ3/ʪ (ʧʫʥʢʪʠʨʥʘʷ 

ʣʠʥʠʷ, ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ). 

ʇʨʠ ʫʩʨʝʜʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʦʧʪʠʤʘʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʘ ʦʙʦʣʦʯʢʘ ˉ17. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʚ ʦʙʦʣʦʯʢʝ ˉ17 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʤʳ ʚʩʢʨʳʰʠ, ʜʦʙʳʯʠ, ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʘʨʴʝʨʘ ʚ ʦʙʦʣʦʯʢʝ ˉ17 ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʝʢʫʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ 3.6 ʤ3/ʪ (ʨʠʩʫʥʦʢ 2) ʥʝ 

ʧʨʝʚʳʰʘʝʪ  ʛʨʘʥʠʯʥʳʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʆɻʈ ʦʙʦʣʦʯʢʘ ˉ21, 

c ʫʩʨʝʜʥʝʥʠʝʤ ʚʩʢʨʳʰʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʙʲʝʤʳ ʚʩʢʨʳʰʠ, ʜʦʙʳʯʠ, ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʘʨʴʝʨʘ ʚ ʦʙʦʣʦʯʢʝ ˉ21 ʩ ʫʩʨʝʜʥʝʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ 
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ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʘ ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ 10 ʜʦʣʣ./ʪ ʜʣʷ ʥʝʜʦʩʪʘʶʱʝʡ ʜʦ 

ʫʨʦʚʥʷ 3.8 ʤʣʥ.ʪ. ʛʦʜʦʚʦʡ ʜʦʙʳʯʠ. ʕʪʦʪ ʰʪʨʘʬ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ 

ʥʘ ʧʦʩʪʘʚʢʫ ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʢʦʥʮʝʥʪʨʘʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʧʦʨʷʜʢʘ 1500 ʢʤ. 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʛʦʜʦʚʳʭ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʠ ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ ʪʝʢʫʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʛʨʘʥʠʯʥʦʛʦ ʩ 

12-ʛʦ ʧʦ 26-ʡ ʛʦʜʳ ʦʪʨʘʙʦʪʢʠ 111 ʤʣʥ.ʪ. ʨʫʜʳ ʚ ʦʙʦʣʦʯʢʝ ˉ21 (ʨʠʩ.3). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ï 

ʚ ʦʙʦʣʦʯʢʝ ˉ17 (ʨʠʩ.2) ʢʘʨʴʝʨ ʦʪʨʘʙʘʪʳʚʘʝʪ ʟʘ 27 ʣʝʪ 88 ʤʣʥ.ʪ. ʨʫʜʳ ʩ ʪʝʢʫʱʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʩʢʨʳʰʠ ʥʠʞʝ ʛʨʘʥʠʯʥʦʛʦ ʚʦ ʚʩʝʭ ʧʝʨʠʦʜʘʭ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʚʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʪʠʤʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ ʚ 

ʪʨʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʆɻʈ ʠ ʇʈ. 

ɸʥʘʣʠʟ ʨʠʩ.1-3 ʠ ʪʘʙʣ.1-2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʢʘʨʴʝʨ ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ 

ʚʩʢʨʳʰʠ ʦʪʨʘʙʘʪʳʚʘʝʪ ʚ ʦʙʦʣʦʯʢʝ ˉ14 72 ʤʣʥ.ʪ. ʨʫʜʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʝʢʫʱʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʩʢʨʳʰʠ 3.77ʤ3/ʪ ʨʘʚʥʳʤ ʢʦʥʪʫʨʥʦʤʫ ʠ ʛʨʘʥʠʯʥʦʤʫ. ʀʤʝʥʥʦ ʵʪʦʪ 

ʚʘʨʠʘʥʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʘʨʴʝʨʘ ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥ ʧʦ ʢʦʥʪʫʨʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʚʩʢʨʳʰʠ, ʪ.ʢ. ʚ ʦʙʦʣʦʯʢʘʭ ˉ15-17 ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʢʫʱʠʡ ʠ ʢʦʥʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʩʢʨʳʰʠ ʚʳʰʝ ʛʨʘʥʠʯʥʦʛʦ, ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʦ ʫʩʨʝʜʥʝʥʠʝ ʚʩʢʨʳʰʠ.  

ʆʧʪʠʤʘʣʴʥʦʡ ʧʦ ʜʝʥʝʞʥʦʤʫ ʧʦʪʦʢʫ CF ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ ʚʩʢʨʳʰʠ ʷʚʣʷʝʪʩʷ 

ʦʙʦʣʦʯʢʘ ˉ17 (ʪʘʙʣ.2, CF=663 ʤʣʥ.ʜʦʣʣ.) ʩ ʨʦʩʪʦʤ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʦʪʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ ʩ 

72 ʜʦ 88 ʤʣʥ.ʪ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʠʭ ʦʪʨʘʙʦʪʢʠ ʩ 22 ʜʦ 27 ʣʝʪ. ɺʦʟʤʦʞʥʦ ʚʦʚʣʝʯʝʥʠʝ 

ʚ ʦʪʨʘʙʦʪʢʫ 111 ʤʣʥ.ʪ. ʨʫʜʳ ʧʨʠ ʞʝʩʪʢʦʤ ʜʝʬʠʮʠʪʝ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ɻʆʂʘ.  

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ  ʦʧʪʠʤʠʟʘʮʠʠ ʆɻʈ ʠ ʇʈ ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʠ ʩ 

ʫʩʨʝʜʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ 

 

ˉ ʦʙʦʣʦʯʢʠ ʆɻʈ 

ʠʣʠ ʇʈ 

ɻʣʫʙʠʥʘ 

ʢʘʨʴʝʨʘ,  

ʤ 

ʈʫʜʘ, 

ʤʣʥ.ʪ. 

ɺʩʢʨʳʰʘ 

ʤʣʥ.ʤ3 

ɺʨʝʤʷ, 

ʣʝʪ 

ʂʘʧ. 

ʟʘʪʨʘʪʳ, 

ʤʣʥ.ʜʦʣʣ. 

CF,  

ʤʣʥ. 

ʜʦʣʣ. 

NPV, 

ʤʣʥ. 

ʜʦʣʣ. 

ʉʨʝʜʥʠʡ 

ʢʦʵʬʬ. 

ʚʩʢʨʳʰʠ 

ʤ3/ʪ 

ʄʘʢʩʠʤ. 

ʚʩʢʨʳʰʘ, 

ʤʣʥ.ʤ3/ ʛʦʜ 

14 ʆɻʈ 335 72 137 22 159/114 
648/ 

695 

194/ 

199 
1.90 14.2/   9.9 

17 ʆɻʈ 400 88 215 27 214/152 
598/ 

663 

150/ 

153 
2.43 19.3/ 13.5 

21 ʆɻʈ (ʩ ʰʪʨʘʬʥ. 

ʬʫʥʢʮʠʝʡ) 
490 111 358 33 298/212 

355/ 

448 

79/ 

78 
3.24 27.3/ 19.1 

ɼʦʨʘʙʦʪʢʘ ʇʈ ʩ 

 15-ʡ, 18-ʡ ʠ 22-ʡ 

ʦʙʦʣʦʯʝʢ 

750 
ʦʪ 108 

ʜʦ 69 
- 

ʦʪ 30 

ʜʦ 18 
225 

ʦʪ -171 

ʜʦ -184 
ʦʪ -62  

ʜʦ -32 
- - 

ʇʨʠʤʝʯʘʥʠʝ: ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʦʙʦʣʦʯʢʠ ˉ21; ʯʝʨʝʟ ʜʨʦʙʥʫʶ ʯʝʨʪʫ 

ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʚʩʢʨʳʰʠ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʜʦʙʳʯʝ 3.8 ʤʣʥ.ʪ./ʛʦʜ. 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʫʯʠʪʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʛʣʘʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʨʴʝʨʘ ʠ ʠʭ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜʥʳʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

 

ɺʳʚʦʜ r
ʋʩʨʝʜʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʠʢʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ ʚʩʢʨʳʰʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ 

CF ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʢʘʨʴʝʨ.     

 ʋʩʪʘʥʦʚʣʝʥʠʝ  ʧʨʝʜʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʢʘʨʴʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ        ʢʦʥʪʫʨʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ  ʩʫʱʝʩʪʚʝʥʥʦ ʩʫʞʘʝʪ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ɻʆʂʘ. 
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ɺ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʚʤʝʩʪʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʛʨʘʥʠʮ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ  ʢʘʨʴʝʨʘ ʧʦ ʜʦʙʳʯʝ ʠ ʚʩʢʨʳʰʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ  PitDelevel ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʦʨʘʙʦʪʢʘ 

ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʢʦʥʜʠʮʠʡ ʜʣʷ 

ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʯʘʩʪʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʜʠʮʠʡ. 
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ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʋʨʆ ʈɸʅ ʩ ʛʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
 

ʂʦʨʥʠʣʢʦʚ ʉ.ɺ., ʗʢʦʚʣʝʚ ɺ.ʃ., ʇʘʥʞʠʥ ɸ.ɸ., ɻʣʝʙʦʚ ɸ.ɺ., ʉʘʰʫʨʠʥ ɸ.ɼ., ʋʩʘʥʦʚ ʉ.ɺ., 

ʄʝʣʴʥʠʢ ɺ.ɺ. 

(ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ) 

 
ʇʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʚʦʨʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ 

ʜʝʣʘ ʋʨʆ ʈɸʅ ʩ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʥʘʫʯʥʳʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʢʘʟʘʥʘ ʠʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʬʠʣʠʘʣʘ ʀʥʩʪʠʪʫʪʘ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ, ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʧʦʣʥʷʝʤʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, ʛʝʦʤʝʭʘʥʠʢʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ.    

 

ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʋʨʆ ʈɸʅ, ʈʦʩʩʠʷ, ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ (ʀɻɼ ʋʨʆ ʈɸʅ), ʠʤʝʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʢʘʢ ʩ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʪʘʢ ʠ ʥʘʫʯʥʳʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ 

ʂʘʟʘʭʩʪʘʥʘ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʧʨʠʦʙʨʝʣʠ ʭʘʨʘʢʪʝʨ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʅʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʀɻɼ ʋʨʆ ʈɸʅ ʩ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʂʘʟʘʭʩʪʘʥʘ ʩʣʦʞʠʣʠʩʴ ʝʱʝ ʚ 1960-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʀʥʩʪʠʪʫʪ ʚʝʣ ʨʷʜ ʅʀʆʂʈ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ: ʉʦʢʦʣʦʚʩʢʦ-ʉʘʨʙʘʡʩʢʦʝ, 

ʂʘʯʘʨʩʢʦʝ, ʂʝʤʧʠʨʩʘʡʩʢʘʷ ʠ ɼʦʥʩʢʘʷ ʛʨʫʧʧʳ ʭʨʦʤʠʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʣʠ ʧʨʦʙʣʝʤʳ ʛʝʦʤʝʭʘʥʠʢʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʮʠʢʣʠʯʥʦ-

ʧʦʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʇʨʘʚʠʣʘ ʦʭʨʘʥʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ 

ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʜʣʷ ʋʨʘʣʘ ʠ ʂʘʟʘʭʩʪʘʥʘ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʧʦʥʳʥʝ. ɺ 1980-ʭ ʛʦʜʘʭ ʚ ʛʦʨʦʜʝ ʈʫʜʥʳʡ ʂʫʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʝʡʩʪʚʦʚʘʣ ʬʠʣʠʘʣʘ ʀʥʩʪʠʪʫʪʘ. 

ɻʣʫʙʦʯʘʡʰʠʡ ʧʦʣʠʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 1990-ʭ ʛʦʜʦʚ ʚ ʈʦʩʩʠʠ ʠ 

ʂʘʟʘʭʩʪʘʥʝ ʧʦʚʣʝʢ ʟʘʤʦʨʦʟʢʫ ʜʝʣʦʚʳʭ ʩʚʷʟʝʡ ʀʥʩʪʠʪʫʪʘ, ʟʘʢʨʳʪʠʝ ʈʫʜʥʝʥʩʢʦʛʦ 

ʬʠʣʠʘʣʘ, ʧʨʝʢʨʘʱʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɺ 2000-ʭ ʛʦʜʘʭ 

ʥʘʯʘʣʦʩʴ ʧʣʘʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʀɻɼ ʋʨʆ ʈɸʅ ʩ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʘ 28 ʠʶʥʷ 2012 ʛʦʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʋʯʝʥʦʛʦ 

ʉʦʚʝʪʘ ʀɻɼ ʋʨʆ ʈɸʅ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʌʠʣʠʘʣʘ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ 21.09.2012 ʚ ʛʦʨʦʜʝ ɸʩʪʘʥʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʣʠʘʣ ʘʢʢʨʝʜʠʪʦʚʘʥ ʢʘʢ ʩʫʙʲʝʢʪ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʠʤ ʧʦʣʫʯʝʥʘ ʛʝʥʝʨʘʣʴʥʘʷ ʣʠʮʝʥʟʠʷ 

ʥʘ ʧʨʘʚʦ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʥʦʚʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʀʥʩʪʠʪʫʪʘ ʷʚʣʷʶʪʩʷ ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ 

ɼʝʣʘ ʠʤ. ɼ. ɸ. ʂʫʥʘʝʚʘ, ʚʭʦʜʷʱʠʡ ʚ ʩʪʨʫʢʪʫʨʫ ʈɻʇ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè ʠ ʊʆʆ 

çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ ERGè (ʊʆʆ çʅʀʀʎ ERGè), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ɽʚʨʘʟʠʡʩʢʦʡ ʛʨʫʧʧʳ (ERG), ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʦ ʧʨʦʙʣʝʤʘʤ ʛʝʦʤʝʭʘʥʠʢʠ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʦʤ ɻʦʨʥʦʛʦ ʜʝʣʘ ʋʨʆ ʈɸʅ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ: 

- ɸʆ çʉʉɻʇʆè, ʉʦʢʦʣʦʚʩʢʦʝ, ʉʘʨʙʘʡʩʢʦʝ, ʂʘʯʘʨʩʢʦʝ ʈʋ; 

- ɸʆ çʊʅʂ çʂʘʟʭʨʦʤè, ɼʦʥʩʢʦʡ ɻʆʂ; 

- ɸʆ çʐʫʙʘʨʢʦʣʴ ʂʦʤʠʨè; 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

167 

- ɸʆ çʂʦʩʪʘʥʘʡʩʢʠʝ ʤʠʥʝʨʘʣʳè, ɼʞʝʪʳʛʘʨʠʥʩʢʠʡ ɻʆʂ. 

ʀʥʩʪʠʪʫʪʦʤ ʛʦʨʥʦʛʦ ʜʝʣʘ ʋʨʆ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʰʠʨʦʢʦ ʚʥʝʜʨʷʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʚ ʨʘʡʦʥʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʮʠʢʣʠʯʥʦ-ʧʦʪʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ: 

- ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʙʚʦʜʥʝʥʥʦʡ ʪʦʣʱʠ; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʜʝʪʘʣʴʥʦʝ 
ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

- ʀʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɼʞʝʪʳʛʘʨʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ: 

1. ʀʩʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʡʦʥʘ ʟʘʣʝʛʘʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʝʪ ʫʤʝʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠ ʥʝʦʜʥʦʨʦʜʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʢʘʨʴʝʨʘ, ʪʘʢ ʠ ʚ ʦʢʨʫʞʘʶʱʠʭ ʤʘʩʩʠʚʘʭ ʧʦʨʦʜ. 

ʄʦʟʘʠʯʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʪʦʨʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʠʤʝʶʪ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʟʦʥʳ ʜʝʧʨʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʟʦʥʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʜʥʷʪʠʡ ʠ 

ʦʩʝʜʘʥʠʡ (ʨʠʩʫʥʦʢ 1). ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʩʪʨʦʝʥʠʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʪʘʢʞʝ ʠʤʝʝʪ 

ʤʝʩʪʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ. ʊʘʢʞʝ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʦʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʧʦʨʦʜ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʟʦʣʠʥʠʠ ʧʝʨʚʦʛʦ ʠʥʚʘʨʠʘʥʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ Ů1+ Ů2 

ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ɼʞʝʪʳʛʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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2. ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʪʦʨʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʝʯʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʦʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ: ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʝ ɺʅʀʄʀ ʠ ʧʦ ʨʝʡʪʠʥʛʫ ʤʘʩʩʠʚʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɼ.ʃʦʙʰʠʨʘ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʡ ʨʘʙʦʪʳ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʨʦʙʠʣʴʥʦ-ʢʦʥʚʝʡʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʯʘʨʩʢʦʛʦ ʢʘʨʴʝʨʘ, ʠʟʫʯʝʥʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʝʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʡ ʚʘʨʠʘʥʪ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʦʤʝʭʘʥʠʢʠ) ʧʝʨʝʥʦʩ ʜʨʦʙʠʣʴʥʦ-ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʤʝʩʪʦʤ ʚʳʛʣʷʜʠʪ ʧʣʦʱʘʜʢʘ ʛʦʨ. -120 ʤ ʥʘ 

ʶʞʥʦʤ ʙʦʨʪʫ ʢʘʨʴʝʨʘ (ʨʠʩʫʥʦʢ 3). ʈʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʫʧʦʚ ʠ ʙʦʨʪʦʚ ʂʘʯʘʨʩʢʦʛʦ ʢʘʨʴʝʨʘ ʥʘ 

ʢʦʥʝʯʥʦʤ ʢʦʥʪʫʨʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʥʪʨʦʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʪʶʙʠʥʛʦʚʦʡ ʢʨʝʧʠ ʩʪʚʦʣʘ 

çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè (5 ʂʉ) ɼʦʥʩʢʦʛʦ ɻʆʂʘ ʚ ʧʨʦʮʝʩʩʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʘʨʤʠʨʦʚʢʠ: 

1. ʉʦʚʨʝʤʝʥʥʳʤʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʱʝʣʝʚʘʷ ʨʘʟʛʨʫʟʢʘ ʠ ʟʘʤʝʨʳ 

ʩʤʝʱʝʥʠʡ ʢʦʥʪʫʨʘ ʢʨʝʧʠ ʧʦ ʨʝʧʝʨʥʳʤ ʣʠʥʠʷʤ) ʩ ʠʥʪʝʨʚʘʣʘʤʠ 25 ï 30 ʤ ʥʘ ʛʣʫʙʠʥʘʭ 

920 ï 1200 ʤ ʧʨʦʚʝʜʝʥʳ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ - ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʶʙʠʥʛʦʚʦʡ ʢʨʝʧʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʚʦʣʘ 

çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè. 

2. ʇʨʦʚʝʜʝʥʳ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʝʧʠ, ʧʨʠʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʚʳʨʘʙʦʪʦʢ 

ʩʦʧʨʷʞʝʥʠʡ ʩʪʚʦʣʘ çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʠ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʝʧʠ ʩʪʚʦʣʘ ʠ ʝʛʦ ʩʦʧʨʷʞʝʥʠʡ ʩ 

ʚʳʨʘʙʦʪʢʘʤʠ ʦʢʦʣʦʩʪʚʦʣʴʥʳʭ ʜʚʦʨʦʚ ʜʣʷ ʫʩʣʦʚʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʧʨʷʞʝʥʥʳʭ 

ʥʠʟʢʦʧʨʦʯʥʳʭ ʤʘʩʩʠʚʦʚ ʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʰʘʭʪʳ çɼʅʂè 

(ʨʠʩʫʥʦʢ 2). 

3. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ   ʧʨʠʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʪʶʙʠʥʛʦʚʦʡ ʢʨʝʧʠ ʠ ʵʣʝʤʝʥʪʳ ʘʨʤʠʨʦʚʢʠ ʩʪʚʦʣʘ çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè. 

ɺʳʧʦʣʥʝʥ ʧʨʦʛʥʦʟʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʚʳʷʚʣʝʥʥʳʭ ʟʦʥ ʧʦʚʳʰʝʥʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʢʨʝʧʠ ʠ ʧʨʠʢʦʥʪʫʨʥʦʛʦ ʤʘʩʩʠʚʘ 

ʩʪʚʦʣʘ çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʙʝʟʨʝʤʦʥʪʥʫʶ ʨʘʙʦʪʫ ʥʘ ʚʝʩʴ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʈɻʇ çɸʢʪʶʙʠʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. 

ɾʫʙʘʥʦʚè (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ), ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉɸʈ05130117 ʚʳʧʦʣʥʝʥʘ ʇʅʀ 

çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʨʫʜʥʳʭ ʢʘʨʴʝʨʘʭ ʂʘʟʘʭʩʪʘʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʫʪʦʥʘʢʣʦʥʥʦʛʦ ʢʦʥʚʝʡʝʨʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘè. ɺ ʧʨʦʝʢʪʝ ʦʙʦʩʥʦʚʘʥʘ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʨʫʪʦʥʘʢʣʦʥʥʦʛʦ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʛʣʫʙʦʢʠʭ ʨʫʜʥʳʭ ʢʘʨʴʝʨʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʨʫʪʦʥʘʢʣʦʥʥʦʛʦ ʢʦʥʚʝʡʝʨʥʦʛʦ ʧʦʜʲʸʤʥʠʢʘ ʧʦʟʚʦʣʠʪ 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʸʤ ʛʦʨʥʦ- ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ 30-50%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʢʨʘʪʠʪ 

ʩʨʦʢ ʚʚʦʜʘ ʢʘʨʴʝʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʩʦʢʨʘʪʠʪ ʜʣʠʥʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʫʜʳ ʠ ʪʝʤ 

ʩʘʤʳʤ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʀɻɼ ʋʨʆ ʈɸʅ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ çʂʘʨʘʛʘʥʜʠʥʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤè ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ çɻʦʨʥʦʝ ʜʝʣʦè ʠ 

çʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦè, ʩʧʝʮʠʘʣʠʩʪʳ ʀʥʩʪʠʪʫʪʘ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʨʫʙʝʞʥʳʭ 

ʥʘʫʯʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʦʠʩʢʘʪʝʣʝʡ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʂʘʟʘʭʩʪʘʥʩʢʠʭ ʫʯʝʥʳʭ. 
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʩ ʛʣʫʙʠʥʦʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʢʨʝʧʠ, ʠʟʤʝʨʝʥʥʳʭ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʢʦʥʪʫʨʝ ʙʝʪʦʥʥʦʡ ʠ ʪʶʙʠʥʛʦʚʦʡ ʢʨʝʧʠ ʩʪʚʦʣʘ 

çɺʝʥʪʠʣʷʮʠʦʥʥʳʡè (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ) 

 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳ ʥʘ 

ʦʢʘʟʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʱʝʩʪʚʘ 

 
ʃʠʩʝʥʢʦʚ ɸ.ɸ. 

(ʌʠʣʠʘʣ ʈɻʇ çʅʎ ʂʇʄʉ ʈʂè çʀɻɼ ʠʤ. ɼ.ɸ. ʂʫʥʘʝʚʘè, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 
ʇʨʝʜʣʘʛʘʝʪʩʷ ʢ ʦʙʩʫʞʜʝʥʠʶ ʧʨʦʙʣʝʤʘ ʜʦʩʪʠʞʝʥʠʷ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ  ʚ ʩʠʩʪʝʤʝ çʛʦʩʫʜʘʨʩʪʚʦ-

ʙʠʟʥʝʩ-ʦʙʱʝʩʪʚʦè. ʆʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ 

ʥʝʜʨʘʭ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʀʥʠʮʠʘʪʠʚʳ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʚ ʩʪʨʘʥʝ.  ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʙʘʨʴʝʨʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, ʧʨʦʮʝʩʩʳ, ʫʧʨʘʚʣʝʥʠʝ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʩʪʦʨʦʥʳ, ʙʘʣʘʥʩ ʠʥʪʝʨʝʩʦʚ. 

 

ʉʬʝʨʘ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. 

ʋʩʠʣʠʷʤʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʣʶʜʝʡ ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʥʘ ʤʦʱʥʘʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ 

ʙʘʟʘ, ʨʘʙʦʪʘʶʪ ʢʨʫʧʥʳʝ ʥʝʬʪʝʛʘʟʦʚʳʡ ʠ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩʳ, ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʙʳʚʘʶʪʩʷ ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʫʛʦʣʴ, ʫʨʘʥ, ʨʫʜʳ ʯʝʨʥʳʭ, 

ʮʚʝʪʥʳʭ, ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ.  

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ  ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʚʳʭ, 

ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʥʳ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, ʵʢʩʧʝʨʪʠʟʫ  ʠ ʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʢʦʤʧʘʥʠʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ ͔͔ ʥʝʜʨʘ ʚʤʝʩʪʝ ʩ 

ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʠʭ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʜʦʙʳʪʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ ï ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʯʘʩʪʥʦʡ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ) ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʆʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [1] ʛʣʘʩʠʪ, ʯʪʦ 

çʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʙʷʟʳʚʘʝʪ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʝʶ ʜʦʣʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʠʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʙʣʘʛʫè. ʇʦʵʪʦʤʫ ʮʝʥʪʨʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʟʘʜʘʯʘ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʣʘʥʩʘ 

ʠʥʪʝʨʝʩʦʚ  ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʬʝʨʦʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ɿʘʢʦʥʝ [2] ʢʘʢ çʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ ʨʝʘʣʴʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ, ʦʙʱʝʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘè. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʣʦʞʠʚʰʝʡʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʬʝʨʦʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʂʦʜʝʢʩʝ ʦ 

ʥʝʜʨʘʭ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [3] (ʜʘʣʝʝ - ʂʦʜʝʢʩ), ʢʦʪʦʨʳʡ ʙʳʣ  

ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʩ 27 ʠʶʥʷ 2018 ʛʦʜʘ ʚʟʘʤʝʥ ʧʨʝʞʥʝʛʦ ɿʘʢʦʥʘ ʦ ʥʝʜʨʘʭ ʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ [4] (ʜʘʣʝʝ - ɿʘʢʦʥ). ɺ ʵʪʫ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ: ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʂʦʤʧʝʪʝʥʪʥʳʡ ʦʨʛʘʥ, ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʠ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ 

ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ ʫʨʘʥʘ, ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʧʦ ʠʟʫʯʝʥʠʶ ʥʝʜʨ, ʄʝʩʪʥʳʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʦʙʣʘʩʪʠ, ʛʦʨʦʜʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʪʦʣʠʮʳ. 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 

ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ 

172 

ɼʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʘʢ 

ʚʠʜʠʤ, ʵʪʦ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ, ʨʘʟʚʝʪʚʣʝʥʥʘʷ, ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʦʪʨʘʞʘʶʱʘʷ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʨʝʰʘʪʴ ʦʨʛʘʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʭʦʜʷʱʠʝ ʚ ʥʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ ʟʘʥʠʤʘʝʪ ʅʘʮʠʦʥʘʣʴʥʳʡ  ʉʦʚʝʪ ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʉʪʦʨʦʥ (ʅʉɿʉ), ʢʦʪʦʨʳʡ ʢʦʦʨʜʠʥʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʚʠʪʠʶ  ʀʥʠʮʠʘʪʠʚʳ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ (ʀʇɼʆ) ʚ ʂʘʟʘʭʩʪʘʥʝ. ɺ ʩʦʩʪʘʚ 

ʅʉɿʉ ʚʭʦʜʷʪ ʜʝʧʫʪʘʪʳ ʄʘʞʠʣʠʩʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʜʫʩʪʨʠʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ, 

ʢʦʤʧʘʥʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʩʝʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ (ʧʦ ʪʨʠ ʦʩʥʦʚʥʳʭ ʯʣʝʥʘ ʠ ʧʦ 3 ʟʘʤʝʱʘʶʱʠʭ). ɺʦʟʛʣʘʚʣʷʝʪ ʅʉɿʉ ʄʠʥʠʩʪʨ 

ʠʥʜʫʩʪʨʠʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʝʛʦ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʷʚʣʷʝʪʩʷ 

ʉʝʢʨʝʪʘʨʠʘʪ. 

 
ʈʠʩʫʥʦʢ 1 ï  ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʬʝʨʦʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ 

 

ʊʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʙʣʶʜʝʥʠʷ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʩʥʦʚ ʀʇɼʆ ʥʘʰʣʠ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧ.3 ʩʪʘʪʴʠ 76 ʂʦʜʝʢʩʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʵʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

çʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʨʘʪʝʣʴʩʪʚʘ ʠ ʦʧʝʨʘʮʠʡ ʧʦ ʜʦʙʳʯʝ 

ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʙʷʟʘʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʦʤʧʝʪʝʥʪʥʦʤʫ 

ʦʨʛʘʥʫ ʦʪʯʝʪʥʦʩʪʴ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ ʩʪʘʥʜʘʨʪʦʤ ʀɼʇʆ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ ʣʠʮʦʤ, 

ʷʚʣʷʶʱʠʤʩʷ ʘʫʜʠʪʦʨʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ "ʆʙ 

ʘʫʜʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʛʨʘʞʜʘʥ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʮʝʩʩʘ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʥʝ ʀʇɼʆ, ʪʘʢ ʢʘʢ ʜʦʙʳʚʘʶʱʠʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʥʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʟʨʘʯʥʝʝ ʠ ʧʦʥʷʪʥʝʡ, ʯʝʤ ʧʨʝʞʜʝ. 

 ʋʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʀʇɼʆ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʤʝʯʝʥʦ ʚ 12-ʦʤ ʅʘʮʠʦʥʘʣʴʥʦʤ ʦʪʯʝʪʝ 

[5]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʀʇɼʆ[6], ʚ ʧʨʠʥʷʪʦʤ ʝʝ ʬʦʨʤʘʪʝ,  ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʥʘʥʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʧʦʣʥʦʩʪʴʶ 

ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʥʮʠʧʘ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ  ʧʨʠʥʮʠʧʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʂʦʜʝʢʩʝ. ʇʦʵʪʦʤʫ 



ɸʣʤʘʪʳ, 4-5 ʘʧʨʝʣʷ 2019 ʛ.             ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʢʘʢ ʦʩʥʦʚʘ 
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ʧʨʝʜʩʪʦʠʪ ʝʱʝ ʤʥʦʛʦʝ ʩʜʝʣʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ.  

  ɺ ʮʝʣʦʤ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʝ ʂʦʜʝʢʩʘ ʦ ʥʝʜʨʘʭ ʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʵʪʦʡ ʩʬʝʨʝ.  ʇʦ ʟʘʤʳʩʣʫ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʵʪʦʡ ʩʬʝʨʳ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʜʫʨ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʘʚ ʥʘ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʘʨʘʥʪʠʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʫʩʣʦʚʠʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʫʩʠʣʝʥʠʶ ʤʝʭʘʥʠʟʤʘ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨ. ʅʦ ʥʝʣʴʟʷ 

ʦʪʨʠʮʘʪʴ ʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ɿʘʢʦʥ [4] ʪʦʞʝ ʩʳʛʨʘʣ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʬʝʨʳ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʝʥʠʝ  

ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ  

ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʩʨʘʚʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ [7],  ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʢʘʢ 

ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘʜ 

ʧʨʦʙʣʝʤʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ ʦ ʥʝʜʨʘʭ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ. ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʠʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʩʪʠʪʫ-

ʮʠʦʥʥʦʤʫ ʩʪʘʪʫʩʫ ʂʘʟʘʭʩʪʘʥʘ, ʢʘʢ ʩʦʮʠʘʣʴʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ.     

ʇʦʩʪʘʚʣʝʥʥʘʷ ʚ ʂʦʜʝʢʩʝ ʮʝʣʴ - çʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘè ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʟʘʜʘʯʘ - çʩʦʙʣʶʜʝʥʠʝ ʠʥʪʝʨʝʩʦʚ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʛʨʘʞʜʘʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʧʨʘʚ  ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡè  ʚʧʦʣʥʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʤʘʢʨʦ-ʠʜʝʝʡ ʦ ʜʦʩʪʠʞʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. ʂ ʩʦʞʘʣʝʥʠʶ,  ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʜʝʠ ʥʘʪʘʣʢʠʚʘʝʪʩʷ 

ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʫʶ ʥʘʫʯʥʫʶ ʧʨʦʨʘʙʦʪʢʫ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʨʠʩʪʘʣʴʥʦʝ ʢ ʥʝʡ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʱʝʤʣʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʣʶʙʦʛʦ ʫʯʘʩʪʥʠʢʘ ʧʨʦʮʝʩʩʦʚ ʥʝʜʨʦʧʦʣʴ-

ʟʦʚʘʥʠʷ  ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʪʨʘʩʣʝʡ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʩʦʮʠʘʣʴʥʳʡ ʢʣʠʤʘʪ ʚ 

ʩʪʨʘʥʝ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʨʘʟʚʠʪʦʡ ʜʝʤʦʢʨʘʪʠʠ ʠʤʝʥʥʦ ʦʙʱʝʩʪʚʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ ʢʘʢ ʜʨʫʛʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʫʯʘʩʪʥʠʢʠ ʦʙʣʘʜʘʶʪ 

ʥʝʩʦʠʟʤʝʨʠʤʦ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ.     

ʆʪ ʧʝʨʝʢʦʩʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʯʘʩʪʥʳʭ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ) ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʝʪ  ʨʘʙʦʪʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʠ ʯʣʝʥʳ ʠʭ 

ʩʝʤʝʡ. ɽʩʣʠ ʞʝ ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʚʩʝʡ ʩʬʝʨʦʡ ʥʝʜʨʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʥʳ, ʪʦ ʤʘʩʰʪʘʙ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʘ ʚ ʢʨʘʡʥʠʭ ʩʠʪʫʘʮʠʷʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʜʣʷ  

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ.   

ɹʳʩʪʨʦʝ ʠʩʯʝʨʧʘʥʠʝ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʙʝʜʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʘʜʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʫʜʦʨʦʞʘʥʠʝ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʟʘʙʘʩʪʦʚʢʘʤ, ʙʝʟʨʘʙʦʪʠʮʝ. ʏʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ ʵʪʠʭ  ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʚʩʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ  

ʧʨʦʮʝʩʩʘʤʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ.   

 ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʞʝʣʘʝʤʦʝ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ) ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

çʛʦʩʫʜʘʨʩʪʚʦ-ʙʠʟʥʝʩ-ʦʙʱʝʩʪʚʦè. ʂʘʞʜʳʡ ʝʝ ʫʯʘʩʪʥʠʢ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʷʟʘʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʤʠ  ʠʥʪʝʨʝʩʘʤʠ, ʥʦ ʠ ʫʯʠʪʳʚʘʪʴ 

ʠʥʪʝʨʝʩʳ ʜʨʫʛʠʭ ʩʪʦʨʦʥ, ʩʪʨʝʤʠʪʴʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʢʦʥʩʝʥʩʫʩʘ, ʥʝ ʜʦʧʫʩʢʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ. ɺ ʠʜʝʘʣʝ, ʪʦ ʝʩʪʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʦʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ  ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʚʦʦʙʱʝ ʥʝ 

ʜʦʣʞʥʳ ʚʦʟʥʠʢʘʪʴ.  




