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ɹɽɿʆʇɸʉʅʆʉʊʔ ɼɽʗʊɽʃʔʅʆʉʊʀ ʏɽʃʆɺɽʂɸ 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀɿʄɽʅɽʅʀʗ ʏʀʉʃɽʅʅʆʉʊʀ ʅɸʉɽʃɽʅʀʗ ɺ 

ʇʈɽɼɽʃɸʍ ʉɽʃʀʊɽɹʅʆʁ ʊɽʈʈʀʊʆʈʀʀ 

 

ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ ɸʣʝʰʢʦʚ, 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʠʙʠʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  

ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʘʷ ʘʢʘʜʝʤʠʷ (ʉʠʙɸɼʀ)è  

ʛ. ʆʤʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ʂʣʠʤʦʚʘ ʊʘʪʴʷʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʠʙʠʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  

ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʘʷ ʘʢʘʜʝʤʠʷ (ʉʠʙɸɼʀ)è  

ʛ. ʆʤʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʅʘʣʠʯʠʝ ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʥʘʩʝʣʝʥʠʷ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ï ʤʝʛʘʧʦʣʠʩʦʚ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝ-

ʰʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʦʮʝʥʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪ-

ʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ-

ʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ (ʢʦʥʪʨʦʣʷ) [1, 

2]. 

ɺ ʨʘʙʦʪʝ [3] ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ - ʧʘʪʪʝʨʥʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʩʤ. ʨʠʩ. 1), ʠʩʧʦʣʴʟʫʷ 

ʜʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 2ɻʀʉ. 
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʠʧʦʚʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ [3], ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʚʳ-

ʩʪʫʧʘʪʴ ʪʘʢʠʝ ʧʘʪʪʝʨʥʳ, ʢʘʢ: 

- ʧʘʪʪʝʨʥ ʩ ʤʘʛʘʟʠʥʦʤ; 

- ʧʘʪʪʝʨʥ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ; 

- ʧʘʪʪʝʨʥ ʩ ʞʠʣʳʤʠ ʟʜʘʥʠʷʤʠ. 

ʊʦʛʜʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʘʪ-

ʪʝʨʥʦʚ (ʩʤ. ʨʠʩ. 2). 
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ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʛʨʘʥʠʮʘʤʠ ʚʳʜʝʣʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ. 

 

ɺʳʜʝʣʝʥʠʝ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ: 

, 

ʛʜʝ 1 ï ʧʘʪʪʝʨʥ ʩ ʞʠʣʳʤʠ ʟʜʘʥʠʷʤʠ; 2 ï ʧʘʪʪʝʨʥ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ; 

3 ï ʧʘʪʪʝʨʥ ʩ ʩʫʧʝʨʤʘʨʢʝʪʦʤ. 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʧʘʪ-

ʪʝʨʥʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʟʥʘʯʝ-

ʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʨ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ 

ʨʠʩ. 3, 4, 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴ-

ʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʢʨʠʚʳʭ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝ-

ʥʠʷ [3]. 



7 

 
ʈʠʩ. 3. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʬʨʘʛʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

8 ʯʘʩʦʚ. 

 

 
ʈʠʩ. 4. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʬʨʘʛʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

19 ʯʘʩʦʚ. 

 

 
ʈʠʩ. 5. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʬʨʘʛʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 1 ʯʘʩ. 
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ʅʘ ʨʠʩ. 6. ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʳ-

ʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 
ʈʠʩ. 6. ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʬʨʘʛʤʝʥʪʘ ʩʝʣʠʪʝʙʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ. 

 

ʅʘ ʨʠʩ. 7. ʇʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʚʳʜʝʣʝʥʥʦʤ 

ʬʨʘʛʤʝʥʪʝ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʠʩʢʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʘʡʦʥʘʭ ʩ ʚʦʟ-

ʨʘʩʪʘʶʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʙʦ-

ʣʝʝ 9000 ʯʝʣʦʚʝʢ ʤʠʛʨʠʨʫʶʪ ʚ ʜʨʫʛʠʝ ʯʘʩʪʠ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʦʩʪ 

ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʦʩʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ. 

 
ʈʠʩ. 7. ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʩʝʣʠʪʝʙʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɸʣʝʰʢʦʚ, ɼ.ʉ. ʆʮʝʥʢʘ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʠʤʝʨʝ 
ʛ. ʆʤʩʢʘ / ɼ.ʉ. ɸʣʝʰʢʦʚ, ɽ.ɸ. ɹʝʜʨʠʥʘ // ɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ï 2010. - 

ˉ4. ï ʩ. 43-45. 

2. ɸʣʝʰʢʦʚ ɼ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʘ ʜʠʥʘ-

ʤʠʢʫ ʯʠʩʣʘ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʟʘʨʘʞʝʥʠʠ / ɼ.ʉ. ɸʣʝʰʢʦʚ, ɽ.ɸ. ɹʝʜʨʠʥʘ, 

ɸ.ʖ. ʂʣʠʰʠʥʘ // ɺʝʩʪʥʠʢ ʉʠʙʠʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʦʡ ʘʢʘʜʝ-

ʤʠʠ. ï 2013. - ˉ3 (31). ï ʩ. 137-139. 

3. ɸʣʝʰʢʦʚ ɼ.ʉ. ʄʠʛʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ / ɼ.ʉ. 

ɸʣʝʰʢʦʚ, ʅ.ɸ. ʉʫʭʘʥʦʚ // ʚ ʩʙʦʨʥʠʢʝ: ɸʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʤʘʪʝʨʠʘ-

ʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʢ 85-ʣʝʪʠʶ ʌɻɹʆʋ ɺʇʆ çʉʠ-

ʙɸɼʀè). 2015. ʉ. 1207-1213. 
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ʀʅʌʆʈʄɸʊʀʂɸ, ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

 

ʈɸɿɺʀʊʀɽ ɼʀʉʊɸʅʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʆɹʋʏɽʅʀʗ ɺ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʄ ʉʈɽɼɽ 

 

ʉʘʡʤʘʥʦʚʘ ɿʘʛʠʨʘ ɹʝʢʝʪʘʝʚʥʘ, 

ʈʦʤ ɼʘʫʣʝʪʭʘʥ 

ʄʘʛʠʩʪʨ, ʂʘʨɻʊʋ, ʂʘʟʘʭʩʪʘʥ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʝʝ ʜʘʣʴʥʝʡʰʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʝʛʦ ʯʣʝʥʦʚ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ʠ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʛʣʘʚʥʳʤ ʨʝʩʫʨʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʯʝʣʦʚʝʢ, 

ʩʧʦʩʦʙʥʳʡ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʦʟʜʘ-

ʥʠʷ. ɻʣʦʙʘʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʠʥʠʮʠʠʨʫʝʪ ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʀʆʉ). ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʛʦʪʦʚʢʫ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

- ʦʩʥʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʀʂʊ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʟ-

ʚʦʣʷʶʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʥʘʫʯ-

ʥʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

 - ʨʘʟʚʠʪʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ);  

 - ʧʝʨʝʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʚʠʪʠʝʤ 

ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠ-

ʤʝʨ, ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɸ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠ-

ʪʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʜʦʣʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘ ʠʥʪʝʨʬʝʡ-

ʩʳ, ʬʦʨʤʘʪʳ ʠ ʧʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʢʘʯʝʩʪʚ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦ-

ʟʜʘʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʠʥʮʠʧʳ ʦʪʢʨʳʪʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ) ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ:  

- ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʨʘʟʚʠʪʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ;  

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʦʚ 

ʧʨʝʧʦʜʘʚʘʥʠʷ;  

- ʨʘʩʰʠʨʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʦʙʱʝʤʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ;  

- ʠʟʤʝʥʝʥʠʶ ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ;  

- ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ;  
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- ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥ-

ʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; 

 - ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ; 

 - ʠʥʪʝʛʨʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʠʨʦʚʫʶ.  

ʆʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ:  

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ (ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ 

ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ);  

- ʦʪʢʨʳʪʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ (ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʜʫʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʯʝʙʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ);  

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʫʯʘʱʠʤʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʢʦʪʦʨʳʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʙʳ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʫʯʘʶʱʠʭʩʷ);  

- ʚʳʙʦʨ ʚʨʝʤʝʥʠ, ʨʠʪʤʘ ʠ ʪʝʤʧʘ ʦʙʫʯʝʥʠʷ (ʧʨʠʝʤ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦ-

ʜʘ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ);  

- ʚʳʙʦʨ ʤʝʩʪʘ ʦʙʫʯʝʥʠʷ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʙʦʨ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʯʝʥʠʷ). ʆʪʢʨʳ-

ʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). ʇʦʜ ʜʠʩʪʘʥʮʠʦʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊ ʧʨʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ) 

ʠʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʘ. ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ̫-

ʣʷʶʪʩʷ ʢʝʡʩʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ. ɺʦʟʤʦʞʥʦ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʝʡʩʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʩʢʦʤʧʣʝʢʪʦʚʘʥʥʳʭ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʧʝʨʝʩʳʣʘʶʪʩʷ 

(ʠʣʠ ʧʝʨʝʜʘʶʪʩʷ) ʦʙʫʯʘʶʱʠʤʩʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʥ-

ʩʫʣʴʪʘʮʠʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʫʜʘ-

ʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ. ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝ-

ʨʠʘʣʘʤʠ ʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʙʫʯʘʶʱʠʤʠ-

ʩʷ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ð ʵʪʦ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʣʝʢʮʠʡ ʩ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʝʯʘʪʥʳʭ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʙʘʟʳ ʜʘʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘʫʜʠʦ- ʠ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ). ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ 

ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʨʠʚʝʜʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʝʢʦʪʦʨʳʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʬʦʨʤʳ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ:  

- ʧʝʯʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʙʘʟʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ;  

- ʢʦʤʧʴʶʪʝʨʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ;  

- ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʠʩʢʘʭ;  

- ʨʘʜʠʦ- ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʢʫʨʩʳ;  

- ʣʝʢʮʠʦʥʥʳʝ ʢʫʨʩʳ ʥʘ ʥʦʩʠʪʝʣʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

- ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʤ. ɺ ʩʠʩʪʝʤʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʦʙʫʯʝʥʠʷ: 
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 - ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʦʯʪʘ;  

- ʬʘʢʩʠʤʠʣʴʥʘʷ ʩʚʷʟʴ;  

- ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ;  

- ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʪʝʣʝʚʝʱʘʥʠʷ;  

- ʘʫʜʠʦ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ʪʝʣʝʬʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  

- ʠʥʪʨʘʥʝʪ-ʩʠʩʪʝʤʳ;  

- ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʫʧ ʢ ʭʨʘʥʠʣʠʱʘʤ ʠʥʬʦʨ-

ʤʘʮʠʠ ʢʘʢ ʦʙʫʯʘʶʱʠʤʩʷ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷ. 

ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ:  

- ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ (ʜʘʶʪ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʮʝʣʷʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ);  

- ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʠʟʣʦʞʝʥʠʷ (ʩʦʜʝʨʞʘʪ ʪʘʢʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʤʦʱʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʚʣʘ-

ʜʝʪʴ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʪʦʛʦ ʟʥʘʥʠʷʭ, ʫʤʝʥʠʷʭ ʠ 

ʥʘʚʳʢʘʭ);  

- ʩʦʜʝʨʞʘʪ ʩʠʩʪʝʤʫ ʦʧʦʨʥʳʭ ʦʨʠʝʥʪʠʨʦʚ (ʧʦʤʦʛʘʶʪ ʦʧʝʨʘʪʠʚʥʦ ʩʦʩʪʘʚʠʪʴ ʦʙʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʟʫʯʘʝʤʦʤ ʤʘʪʝʨʠʘʣʝ, ʩʚʦʙʦʜʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʤ, ʙʳʩʪʨʦ ʥʘʭʦ-

ʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ);  

- ʩʦʜʝʨʞʘʪ ʩʠʩʪʝʤʫ ʟʘʜʘʥʠʡ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ (ʠʤʝʶʪʩʷ ʦʙʨʘʟʮʳ ʠʣʠ ʚʦʟʤʦʞʥʳʝ 

ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ ʟʘʜʘʯ, ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘ-

ʥʠʡ, ʫʯʝʙʥʳʝ ʪʝʩʪʳ ʠ ʪ. ʧ.);  

- ʠʤʝʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʩʩʳʣʢʠ ʥʘ ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʠʩʪʦʯʥʠʢʠ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʠ ʪ. ʜ.);  

- ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʘʢ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʦʪʙʦʨ ʜʣʷ ʜʦ-

ʩʪʠʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʮʝʣʝʡ (ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʦʫʨʦʚʥʝʚʦʛʦ ʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʩʪʨʫʢʪʫʨʳ). ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʙʱʝʥʘʫʯʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʥʦ ʝʤʫ ʪʘʢʞʝ ʧʨʠʩʫʱʠ ʠ ʩʣʝʜʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʥʮʠ-

ʧʳ: 

 - ʧʨʠʥʮʠʧ ʜʠʥʘʤʠʯʥʦʩʪʠ (ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ);  

- ʧʨʠʥʮʠʧ ʦʩʦʟʥʘʥʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʳ (ʧʦʥʠʤʘʥʠʝ ʩʠʩʪʝʤʳ ʧʝʨʩʧʝʢʪʠʚ ʢʘʢ ʦʙʫ-

ʯʘʶʱʠʤʠʩʷ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ);  

- ʧʨʠʥʮʠʧ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ;  

- ʧʨʠʥʮʠʧ ʧʘʨʠʪʝʪʥʦʩʪʠ (ʩʫʙʲʝʢʪ-ʩʫʙʲʝʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʦʙʫʯʘʶʱʠʭʩʷ). ʉʪʨʘʪʝʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʢʫʨʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ;  

- ʦʧʠʩʘʥʠʝ ʫʯʝʙʥʳʭ ʮʝʣʝʡ;  

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ;  

- ʩʦʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ ʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ;  

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʠ ʬʦʨʤ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ;  

- ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʧʦʜʛʦʪʦʚʢʘ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʦʮʝʥʢʘ ʢʫʨʩʘ ʠ ʢʦʨʨʝʢʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ;  

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʴʶʪʦʨʩʢʦʡ ʧʦʜʜʝʨʞʢʠ;  

- ʧʫʙʣʠʢʘʮʠʷ ʢʫʨʩʘ ʥʘ ʩʘʡʪʝ;  

- ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʜʣʷ ʢʘʢʦʡ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʠʤ ʢʫʨʩ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʦʨʠʝʥ-

ʪʠʨʦʚʢʫ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ 
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ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʤʦʜʫʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʝʪʝʥʮʠʷʭ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʙʱʠʡ ʧʘʢʝʪ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʠʪ:  

- ʩʪʨʫʢʪʫʨʫ ʤʦʜʫʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

 - ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʝ;  

- ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʦʮʝʥʢʝ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ;  

- ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʝʡ (ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ, ʫʯʝʙ-

ʥʳʝ ʟʘʜʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ). ɺ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝ-

ʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʫʞʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʦʨʜʠʥʘ-

ʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʙʫʯʘʪʴ ʢʨʠʪʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ, ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʠ 

ʨʘʟʚʠʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʘʢʪʠʢʠ ʠ ʘʢʪʠʚʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʦʝ ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʘ ʠʤʝʥʥʦ ʠʤ ʦʪʚʦʜʠʪʩʷ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ), 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚ ʥʠʭ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪ ʧʝʨʝʥʦ-

ʩʠʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: 

- ʪʝʢʩʪʦʛʨʘʬʠʯʝʩʢʠʝ;  

- ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ;  

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ. ʊʝʢʩʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʵʬʬʝʢʪʠʚʥʳ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʫʱʝ-

ʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʞʝ ʠʭ ʧʨʠ-

ʤʝʥʝʥʠʝ ʦʧʨʘʚʜʘʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʜʝʨʞʠʤʦʝ ʨʝʩʫʨʩʘ ʥʫʞʥʦ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʦʚʣʷʪʴ. 

ɸʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʪʝ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦʟʘʧʠʩʴ, ʤʫʟʳʢʫ 

ʠ ʪ. ʧ.) ʯʘʱʝ ʠʛʨʘʶʪ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʣʠ ʨʘʥʴʰʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʘʛʣʷʜʥʳʝ ʧʦ-

ʩʦʙʠʷ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʨʝʩʫʨʩʳ (ʩʧʦʩʦʙʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʦʛʣʘʩʦ-

ʚʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʨʝʩʫʨʩʦʚ) ʠʤʝʶʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʚ ʧʣʘʥʝ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʉʣʦʞʠʚʰʘʷʩʷ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʪʫʘʮʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝ-

ʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʥʦʚʦʡ, ʝʱʝ ʥʝ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ. ʆʜʥʘ ʠʭ ʥʠʭ ð ʵʪʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʰʢʦʣʳ, ʚ ʢʦʪʦʨʦʡ çʥʝ ʦʙʫʯʘʶʱʠʡʩʷ 

ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴ ʟʥʘʥʠʷ, ʘ ʟʥʘʥʠʷ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴ ʝʛʦè. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʥʠʝ ʥʝʢʦʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʩʪʫʧʥʦʛʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. ʇʦʧʳʪʢʠ ʩʦ-

ʟʜʘʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʚʝʜʫʪʩʷ, ʦʜʥʘʢʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʘ, ʧʦʢʘ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ɼʨʫʛʦʡ (ʦʯʝʥʴ ʚʘʞʥʦʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ) ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʪʠʚʘʮʠʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ. ʈʝʰʝʥʠʝ ʝʝ ʠʩʧʦʣʴʟʫʝ-

ʤʳʤʠ ʨʘʥʝʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ. (ʫʜʘʣʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʪ ʦʙʫʯʘʶʱʠʭʩʷ). 
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ʄɽʊɸʃʃʋʈɻʀʗ ʀ ʄɸʊɽʈʀɸʃʆɺɽɼɽʅʀɽ 

 

ʄɸɻʅʀʊʅʓɽ ʉɺʆʁʉʊɺɸ ʊʆʅʂʀʍ ʇʃɽʅʆʂ Ni-Mn-Ga 

 

ʅʦʩʦʚ ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ, 

ɼ.ʬ.-.ʤ.ʥ., ʩ.ʥ.ʩ.,  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ 

ʤʝʪʘʣʣʦʚ ʠʤʝʥʠ ʄ.ʅ.ʄʠʭʝʝʚʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,  

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

ɻʨʠʙʦʚ ʀʛʦʨʴ ɺʘʩʠʣʴʝʚʠʯ, 

ʂ.ʬ.-.ʤ.ʥ., ʩ.ʥ.ʩ.,  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ 

ʤʝʪʘʣʣʦʚ ʠʤʝʥʠ ʄ.ʅ.ʄʠʭʝʝʚʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,  

ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ 

ʄʘʨʯʝʥʢʦʚʘ ɽʣʝʥʘ ɹʦʨʠʩʦʚʥʘ 

ʅ.ʩ.,  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ 

ʤʝʪʘʣʣʦʚ ʠʤʝʥʠ ʄ.ʅ.ʄʠʭʝʝʚʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,  

ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʩʧʣʘʚʦʚ ɻʝʡʩʣʝʨʘ ʩʦʩʪʘʚʦʚ Ni2MnZ, ʛʜʝ Z = Al , Ga, In, Sn, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʚʦʡʩʪʚʘʤʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʧʨʘʚ-

ʣʷʪʴ ʚʥʝʰʥʠʤʠ ʧʦʣʷʤʠ. ɿʘ ʩʯʝʪ ʩʠʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʘʛʥʠʪʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʚʦʡʩʪʚ ʚ ʵʪʠʭ ʤʘʪʝʨʠʘʣʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʠʝ ʠʥʪʝʨʝʩʥʳʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʵʬʬʝʢʪ ʧʘʤʷʪʠ 

ʬʦʨʤʳ, ʤʘʛʥʠʪʦʢʘʣʦʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʚʝʨʭʫʧʨʫʛʦʩʪʴ [1]. ʄʘʪʝʨʠʘʣʳ ʵʪʦʛʦ ʪʠʧʘ ʠʤʝ-

ʶʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʝʥʩʦʨʦʚ ʠ ʘʢʪʫʘʪʦʨʦʚ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ʩʦʩʪʘʚʦʚ ʩʧʣʘʚʦʚ ɻʝʡʩʣʝʨʘ. ʀʭ ʧʦʣʫʯʝ-

ʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʡʩʪʚʘ ʧʣʝʥʦʢ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʦʜʠʢʘ 

ʨʦʩʪʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ, ʧʦʩʣʝʨʦʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʦʦʙʱʘʝʪʩʷ ʦ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʪʦʥʢʠʭ ʧʣʝʥʦʢ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʤʘʛʥʝʪʨʦʥʥʳʤ ʨʘʩʧʳʣʝʥʠʝʤ ʤʠʰʝʥʠ ʩʦʩʪʘʚʘ Ni53Mn22Ga25 ʥʘ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʠʝ ʧʦʜʣʦʞʢʠ A-Al 2O3, SrTiO3 ʠ MgO.  

ʇʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʤʠʰʝʥʠ ʩʦʩʪʘʚʘ Ni53Mn22Ga25 ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʘʨʛʦʥʥʦ-

ʜʫʛʦʚʦʡ ʧʣʘʚʢʠ. ʉʪʝʭʠʦʤʝʪʨʠʶ ʩʦʩʪʘʚʘ ʤʠʰʝʥʠ ʠ ʧʣʝʥʦʢ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʜʘʥʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʦʙʨʘʟʮʦʚ. ʊʦʥ-

ʢʠʝ ʧʣʝʥʢʠ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʤʠʰʝʥʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʜʣʦʞʢʠ 400ʉ. ʊʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥ ʧʣʝʥʦʢ ʩʦʩʪʘʚʣʷʣʠ 400 

ʥʤ. ʇʣʝʥʢʠ ʠʤʝʣʠ ʩʦʩʪʘʚ Ni52Mn24Ga24. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʝʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʥʦʢʨʠ-

ʩʪʘʣʣʳ A-Al 2O3, SrTiO3(100) ʠ MgO(100). ʄʘʛʥʠʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʠʙʨʘ-

ʮʠʦʥʥʦʤ ʤʘʛʥʝʪʦʤʝʪʨʝ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʩʥʠʤʘʣʠ ʚ 

ʨʝʞʠʤʝ ʥʘʛʨʝʚʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 100 ʕ, ʧʨʠʣʦʞʝʥʥʦʤ ʚ ʧʣʦʩʢʦʩʪʠ ʦʙʨʘʟʮʘ. ʊʝʤʧʝʨʘ-

ʪʫʨʫ ʂʶʨʠ ʦʧʨʝʜʝʣʷʣʠ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʥʠʩʧʘʜʘʶʱʠʭ ʫʯʘʩʪʢʦʚ ʢʨʠʚʳʭ M(T), 

ʛʜʝ M(T) ï ʟʥʘʯʝʥʠʝ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ T, ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 320 

ʜʦ 400 ʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʜʣʦʞʢʠ.  

ʊʠʧʠʯʥʳʡ ʛʨʘʬʠʢ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ M(T)/M(80ʂ), ʛʜʝ M(80ʂ) - ʟʥʘ-

ʯʝʥʠʝ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80 ʂ, ʧʦʣʫʯʝʥʥʳʡ ʜʣʷ ʧʣʝʥʢʠ ʥʘ ʧʦʜʣʦʞʢʝ 

SrTiO3(100) ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ.1. ʇʨʷʤʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʚ ʦʙʣʘ-

ʩʪʠ ʪʝʤʧʝʨʘʪʫʨ 370-390 ʂ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʂʶʨʠ 

ʧʣʝʥʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʣʦʞʢʠ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ 

ʂʶʨʠ ʦʪʣʠʯʘʣʠʩʴ. ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʧʣʝʥʢʠ ʥʘ ʧʦʜʣʦʞʢʝ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʧʦʩʪʦʷʥʥʳʭ 
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ʨʝʰʝʪʦʢ ʚ ʩʠʩʪʝʤʝ ʧʣʝʥʢʘ-ʧʦʜʣʦʞʢʘ ʚʦʟʥʠʢʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʵʪʠ ʥʘʧʨʷʞʝʥʠʷ ʨʝʣʘʢʩʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʩʣʦ-

ʢʘʮʠʡ, ʪ.ʝ. ʬʦʨʤʠʨʫʝʪʩʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʣʝʥʢʠ. ʇʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʣʝʥʢʠ ʠʤʝʣʠ ʩʪʨʫʢʪʫʨʫ I4/mmm ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʩʪʦʷʥʥʳʭ ʨʝʰʝʪʦʢ af=bf= 0.538 ʥʤ, ʩf = 1,299 ʥʤ.  
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ʈʠʩʫʥʦʢ 1 - ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʨʠ ʥʘʛʨʝʚʝ ʚ ʧʦʣʝ 100 ʕ 

ʦʙʨʘʟʮʘ ʥʘ ʧʦʜʣʦʞʢʝ SrTiO3 

 

ɺʳʙʦʨ ʧʦʜʣʦʞʝʢ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʣʠʯʠʷʤʠ ʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʇʦʜʣʦʞʢʘ A-Al 2O3 ʩ ʦʨʠʝʥʪʘʮʠʝʡ (11-20) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʣʦʩʢʦʩʪʠ as= 0.8244 ʥʤ, bs= 1.299 ʥʤ. ʅʘ ʪʘʢʦʡ ʧʦʜʣʦʞʢʝ ʨʦʩʪ ʧʣʝʥ-

ʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʢʠ ʧʦʜʣʦʞʢʠ. 

ʇʦʜʣʦʞʢʘ SrTiO3 ʩ ʦʨʠʝʥʪʘʮʠʝʡ (100) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʩʠʤ-

ʤʝʪʨʠʠ Pm-3m (221) c ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʣʦʩʢʦʩʪʠ as= 0.391 

ʥʤ, bs= 0.391 ʥʤ. ʇʦʜʣʦʞʢʘ MgO ʩ ʦʨʠʝʥʪʘʮʠʝʡ (100) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʛʨʫʧʧʦʡ ʩʠʤʤʝʪʨʠʠ Fm-3m (225) c ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʧʣʦʩʢʦʩʪʠ as= 0.4205 ʥʤ, bs= 0.4205 ʥʤ. ʅʘ SrTiO3(100) ʠ MgO(100) ʨʦʩʪ ʧʣʝʥʢʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʦʢ ʧʣʝʥʢʠ ʠ ʧʦʜʣʦʞʢʠ, ʥʦ ʧʦʜʣʦʞʢʠ 

ʠʤʝʶʪ ʢʫʙʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ. ʇʨʠ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ [2], ʯʪʦ ʨʦʩʪ 

ʧʣʝʥʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʝʝ ʧʦʚʦʨʦʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʣʦʞʢʠ ʥʘ 45
0
.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʧʝʥʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʦʢ ʚ ʩʠʩʪʝʤʝ ʧʣʝʥ-

ʢʘ ʧʦʜʣʦʞʢʘ (mismatch) ʚʚʦʜʷʪ ʧʘʨʘʤʝʪʨ ȹ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ  

ȹ = 100%Ĭ( as - af)/ af 

ʛʜʝ as - ʧʘʨʘʤʝʪʨ ʨʝʰʝʪʢʠ ʧʦʜʣʦʞʢʠ, af - ʧʘʨʘʤʝʪʨ ʨʝʰʝʪʢʠ ʧʣʝʥʢʠ.  

ʅʘ ʈʠʩ.2 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʂʶʨʠ ʧʣʝʥʦʢ ʥʘ ʧʦʜʣʦʞʢʘʭ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʪ ʧʘʨʘʤʝʪʨʘ ȹ.  
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʂʶʨʠ ʧʣʝʥʦʢ ʦʪ ʧʘʨʘʤʝʪʨʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

 

ʀʟ ʈʠʩ.2 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʧʘʨʘʤʝʪʨʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʂʶʨʠ ʤʘʢʩʠʤʘʣʴʥʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 15-02-01782) ʚ ʨʘʤʢʘʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɸʅʆ ʈʦʩʩʠʠ (ʪʝʤʘ çʉʧʠʥè, ˉ 01201463330). 
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ʊɽʍʅʆʃʆɻʀʗ ʇʈʆɼʆɺʆʃʔʉʊɺɽʅʅʓʍ ʇʈʆɼʋʂʊʆɺ 

 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʄʆʃʆʏʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ 

ʊɽʍʅʆʃʆɻʀʀ ʇɽʈɽʈɸɹʆʊʂʀ ʄʆʃʆʏʅʆʁ ʉʓɺʆʈʆʊʂʀ 

 

ɻʫʱʠʥ ɸʣʝʢʩʝʡ ɸʣʝʢʩʝʝʚʠʯ 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʵʢʩʧʝʨʪʠʟʝ 

 ʆʆʆ ʉʠʙʥʠʠʫʛʣʝʦʙʦʛʘʱʝʥʠʝ, ʛ. ʇʨʦʢʦʧʴʝʚʩʢ 

 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2008 ʛʦʜʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʢʦʣʦ 865 400 ʪ ʩʳʨʘ ʠ ʪʚʦʨʦʛʘ, ʯʪʦ ʧʦ ʨʘʩʯʝʪʘʤ ʵʢʩʧʝʨ-

ʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʧʦʨʷʜʢʘ 5,8 ʤʣʥ ʪ ʥʘʪʫʨʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ. ʂ 2010 ʛʦʜʫ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʚʦʨʦʪʢʠ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 6,3 ʤʣʥ. [13, ʩ. 211]. ʋʢʘʟʘʥʥʳʝ ʮʠʬʨʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 2,5 ʤʣʥ. ʪ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

çʄʦʣʠʥʜʫʩʪʨʠʷ-2010è). ʇʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ ʥʘ 2014 ʛʦʜ ʦʙʲʝʤ ʚʳʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳ-

ʚʦʨʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 5,6 ʤʣʥ. ʪʦʥʥ. ʇʦ ʜʘʥʥʳʤ ɻʅʋ ɺʅʀʀʄʉ (ʛ. ʋʛʣʠʯ), ʵʪʘ 

ʮʠʬʨʘ ʩʠʣʴʥʦ ʟʘʥʠʞʝʥʘ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦ-

ʨʦʪʢʠ ʜʦ 50%, ʚʤʝʩʪʦ ʨʝʘʣʴʥʳʭ 23-25% [8].  

ʈʘʩʯʝʪʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʯʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ ʯʪʦ, ʠʟ 140 ʤʣʥ ʪ. 

ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʜʦ 50% ʩʣʠʚʘʝʪʩʷ ʚ ʢʘʥʘʣʠʟʘʮʠʶ 

ʢʘʢ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʵʪʦʪ ʧʨʦʮʝʥʪ 

ʜʦʩʪʠʛʘʝʪ 80% [8]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤʳ ʩʣʠʚʘʝʤʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʧʦʪʝʨʝ ʙʦʣʝʝ 1,5 ʤʣʥ. ʪʦʥʥ ʤʦʣʦʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤ, ʥʦ ʠ ʥʝʩʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʝʝ ʟʘʛʨʷʟʥʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 100-500 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʩʣʠʚʘʝʤʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʫʪʠʣʠ-

ʟʘʮʠʶ ʩʣʠʚʘʝʤʦʡ ʩʳʚʦʨʦʪʢʠ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʈʦʩʩʠʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 12-15 

ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ̫-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪ-

ʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ [8, 9]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʚʦʨʦʪʢʠ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʤʙʨʘʥʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ, ʛʠʜʨʦʣʠʟ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ, ʩʫʰʢʘ ʠ ʜʨ. ɺ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦ-

ʚʝʥʴ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʜʦ 95% ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʠ [11, ʩ. 44]. ɺ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ʂʘʥʘʜʘ, ʐʚʝʮʠʷ 

ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʛʨʝʜʠʝʥʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ, ʢʦʨʤʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʪ.ʜ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ [11, ʩ. 44]. 
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ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

 

ʇʨʝʧʷʪʩʪʚʠʝʤ ʢ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʪʠʚʥʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʚ ʧʠ-

ʱʝʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ ʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʠʟʢʘʷ 

ʩʪʦʡʢʦʩʪʴ ʢ ʭʨʘʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ. ʋʩʪʨʘʥʠʪʴ ʜʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʞ-

ʥʦ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʭʠʪʦʟʘʥʘ [7, ʩ. 28]. ɼʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ ʧʨʠʨʦ-

ʜʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʤʦʞʝʪ ʢʘʢ ʧʝʨʝʡʪʠ ʚ ʨʘʩʪʚʦʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʪʘʢ ʠ ʧʨʦʷʚʠʪʴ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʩʘʜʠʪʝʣʷ ʙʝʣʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʥʝʛʘʪʠʚʥʳʡ ʧʨʠʚʢʫʩ ʢʘʢ ʩʘʤʦʡ ʩʳʚʦʨʦʪʢʠ, ʪʘʢ ʠ ʦʩʘʞʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʳʚʦʨʦʪʢʠ ʩ 

ʭʠʪʦʟʘʥʦʤ [12]. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʩʣʫʞʠʪ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʴʙʫʤʠʥʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʪʨʠʧʪʦʬʘʥʘ ʚ ʜʘʥʥʦʤ ʙʝʣʢʝ ʚ 4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʘʟʝʠʥʝ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʮʠʩʪʠʥʘ ʚ 19 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʘʟʝʠʥʝ [1, ʩ. 42]. ʀʟʚʣʝʯʴ ʘʣʴʙʫʤʠʥ ʠʟ ʩʳʚʦʨʦʪʢʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʪʝʨʤʦʢʠʩʣʦʪʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʥʝʩʝʥʠʠ ʢʦʘʛʫʣʷʥʪʘ ʚ ʩʳʚʦʨʦʪʢʫ. 

ɺʥʘʯʘʣʝ ʦʙʝʟʞʠʨʝʥʥʘʷ ʩʳʚʦʨʦʪʢʘ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 93-95Á ʉ, ʟʘʪʝʤ ʚ ʥʝʝ 

ʚʥʦʩʠʪʩʷ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʘʜʝʥʠʶ ʠʟ ʩʳʚʦʨʦʪʢʠ ʭʣʦʧʴʝʚ 

ʘʣʴʙʫʤʠʥʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʟʝʨʥʘ ʘʣʴʙʫʤʠʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʳʚʦʨʦʪʢʝ 

ʚʳʜʝʨʞʠʚʘʶʪ ʧʨʠ ʫʢʘʟʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʦʪʜʝ-

ʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ, ʥʝ ʩʦʜʝʨʞʘʱʝʡ ʙʝʣʢʘ. ʀʟʚʣʝʯʝʥʥʳʡ ʩʳʨʦʡ ʘʣʴʙʫʤʠʥ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ 

ʥʘ ʬʠʣʴʪʨʦʪʢʘʥʴ ʥʘ 60-120 ʤʠʥ. ʜʣʷ ʩʪʦʢʘ ʩʳʚʦʨʦʪʢʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫ-

ʭʠʭ ʚʝʱʝʩʪʚ ʥʝ ʜʦʩʪʠʛʥʝʪ 15%, ʧʦʩʣʝ ʯʝʛʦ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʚʳʰʝ 8Á ʉ 

[3, ʩ. 78]. 

ɺʳʜʝʣʝʥʥʳʡ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʘʣʴʙʫʤʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʢʘʣʦ-

ʨʠʡʥʦʩʪʴʶ (ʦʢʦʣʦ 75 ʢʢʘʣ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʞʠ-

ʨʝʥʠʷ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʠʨʥʦʩʪʠ ʠʟ 

1000 ʢʛ ʩʳʚʦʨʦʪʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ 22 ʜʦ 38 ʢʛ ʤʦʣʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ [3, ʩ. 78]. 

ʀʟ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ ʙʝʣʦʢ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥ-

ʪʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʠʟʦʙʨʝʪʝʥʠʠ [10] ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʫʣʴʪʫʨʘʤʠ Lactobacillus 

casei ʠ Propionibacterium freudenreichii ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ ʙʝʣʢʘ. ɿʘʩʝʚ ʧʨʦʠʟ-

ʚʦʜʷʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʢʫʣʴʪʫʨ ʠ ʚʝʣʠʯʠʥʳ ʨʅ. ɺ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ 
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ʩʦʜʝʨʞʠʪʩʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ 

ʛʨʫʧʧʳ ɺ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦ-

ʨʦʪʢʠ ʷʚʣʷʝʪʩʷ ʤʝʤʙʨʘʥʥʦʝ (ʙʘʨʦʤʝʤʙʨʘʥʥʦʝ) ʨʘʟʜʝʣʝʥʠʝ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʦʧʫʩʢʘʥʠʠ ʧʨʦʜʫʢʪʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʯʝʨʝʟ ʧʦʣʫʧʨʦʥʠʮʘʝʤʳʝ ʤʝʤʙʨʘʥʳ. 

ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ Ŭ-ʣʘʢʪʦʘʣʴʙʫʤʠʥ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʚʣʝʯʴ 

ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʥʘ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥʘʭ, ʟʘʜʝʨʞʠʚʘʶʱʠʭ ʯʘʩʪʠʮʳ 

ʩ ʨʘʟʤʝʨʦʤ 0,005-0,1 ʤʢʤ [14, ʩ. 35]. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʯʝʨʝʟ ʪʘʢʠʝ 

ʤʝʤʙʨʘʥʳ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʘ ʧʦʪʦʢʘ: ʢʦʥʮʝʥʪʨʘʪ (ʩʦʜʝʨʞʘʱʠʡ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʙʝʣʢʘ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʣʘʢʪʦʟʳ ʠ ʞʠʨʘ) ʠ ʧʝʨʤʝʘʪ 

(ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʣʘʢʪʦʟʫ). ɺ 

ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʪʘ ʠ ʧʝʨʤʝʘʪʘ, ʧʦʣʫʯʘʝʤʳʝ 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʚʦʨʦʞʥʦʡ ʠ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʠ ʯʝʨʝʟ ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ 

ʤʘʨʢʠ ʂʋʌʕ(0,01) (ʧʨʦʠʟʚʦʜʩʪʚʦ çʅʇʆ çʂʝʨʘʤʠʢʬʠʣʴʪʨè, ʛ. ʄʦʩʢʚʘ) [6, ʩ. 77]. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʦʩʣʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ʉʳʚʦʨʦʪʢʘ ʪʚʦʨʦʞʥʘʷ ʉʳʚʦʨʦʪʢʘ ʧʦʜʩʳʨʥʘʷ 

ʢʦʥʮʝʥʪʨʘʪ ʧʝʨʤʝʘʪ ʢʦʥʮʝʥʪʨʘʪ ʧʝʨʤʝʘʪ 

ɺʦʜʘ, % 83,28 95,09 86,55 94,43 

ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, % 

ʠʟ ʥʠʭ: 

16,72 4,91 13,45 5,57 

ɹʝʣʦʢ ʦʙʱʠʡ, % 8,45 0,01 6,82 0,01 

ʃʘʢʪʦʟʘ, % 4,27 4,25 4,92 4,95 

ɾʠʨ, % 3,30 - 1,04 - 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, % 0,70 0,65 0,67 0,61 

 

ʇʦʣʫʯʘʝʤʳʡ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʮʝʥʪʨʘʪ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʜʘʣʴ-

ʥʝʡʰʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʈʘʙʦʪʥʠʢʘʤʠ ʋʨɻʉʍɸ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʩʳ-

ʚʦʨʦʪʢʠ: ʩʥʘʯʘʣʘ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʶ, ʟʘʪʝʤ ʥʘʥʦʬʠʣʴʪʨʘʮʠʶ (ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ) [14, ʩ. 

35]. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʝ ʠʤʝʶʪʩʷ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʠ ʥʘʥʦʬʠʣʴʪʨʘʮʠʦʥ-

ʥʳʡ ʤʦʜʫʣʠ. ʇʝʨʚʳʡ ʤʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʥʘ ʢʦʥʮʝʥʪʨʘʪ 

ʙʝʣʢʘ-ʘʣʴʙʫʤʠʥʘ ʠ ʣʘʢʪʦʟʥʦ-ʩʦʣʝʚʦʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ (ʧʝʨʤʝʘʪ). ʅʘ ʚʳʭʦʜʝ ʠʟ ʜʘʥʥʦʛʦ 

ʤʦʜʫʣʷ ʢʦʥʮʝʥʪʨʘʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʦʨʷʜʢʘ 20% ʩʫʭʠʭ ʚʝʱʝʩʪʚ [14, ʩ. 36]. ʆʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʧʝʨʤʝʘʪʘ ʷʚʣʷʝʪʩʷ ʣʘʢʪʦʟʘ. 

ʅʘʥʦʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʙʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨ-

ʘʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʤʦʜʫʣʷ ʥʘ ʢʦʥʮʝʥʪʨʘʪ ʣʘʢʪʦʟʳ ʠ ʧʝʨʤʝʘʪ. ʉʦʜʝʨʞʘʥʠʝ 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʣʫʯʘʝʤʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥʮʝʥʪʨʘʪʝ ʣʘʢʪʦʟʳ ʩʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ 

ʦʢʦʣʦ 20%, ʘ ʧʝʨʤʝʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʯʠʩʪʫʶ ʚʦʜʫ. 

ʇʦʤʠʤʦ ʛʠʧʝʨʬʠʣʴʪʨʘʮʠʠ ʠ ʥʘʥʦʬʠʣʴʪʨʘʮʠʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʵʣʝʢʪʨʦʜʠʘʣʠʟ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʭʘʥʠʟʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʜʠʘʣʠʟʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

 



19 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʵʣʝʢʪʨʦʜʠʘʣʠʟʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ  

 

ʕʣʝʢʪʨʦʜʠʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʨʘʟʫ ʜʚʝ ʟʘʜʘʯʠ: ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʶ ʠ ʩʥʠ-

ʞʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ. ɺ ʪʚʦʨʦʞʥʦʡ ʩʳʚʦʨʦʪʢʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1,24%, ʚ ʧʦʜʩʳʨʥʦʡ ʩʳʚʦʨʦʪʢʝ ʝʝ ʤʝʥʴʰʝ, ʧʨʠ ʵʪʦʤ ʦʢʦʣʦ 

80% ʢʠʩʣʦʪʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʚʷʟʘʥʥʦʤ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʣʝʡ, 

ʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʳʚʦʨʦʪʢʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝ-

ʤʦʛʦ ʤʦʣʦʢʘ ʠ ʩʧʦʩʦʙʘ ʝʝ ʧʦʣʫʯʝʥʠʷ. ɺ ʪʚʦʨʦʞʥʦʡ ʠ ʢʘʟʝʠʥʦʚʦʡ ʩʳʚʦʨʦʪʢʝ ʦʙʳʯʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʢʘʪʠʦʥʦʚ ï ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʚ 

ʧʦʜʩʳʨʥʦʡ ʫʢʘʟʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʤʝʥʴʰʝ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 

ʦʩʪʘʝʪʩʷ ʚ ʩʫʭʦʤ ʟʝʨʥʝ. ʀʟ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʣʝʛʢʦ ʫʜʘʣʷʶʪʩʷ ʦʜʥʦʚʘʣʝʥʪʥʳʝ ʢʘʪʠ-

ʦʥʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʣʠʡ ʠ ʥʘʪʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ [2, ʩ. 55]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʭʦʜʠʪ ʝʱʝ ʦʜʠʥ ʤʝʪʦʜ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ï ʨʘʟʜʝʣʠʪʝʣʴʥʦʝ ʚʳʤʦʨʘʞʠʚʘʥʠʝ. ɼʘʥʥʳʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ 

ʥʝ ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ, ʥʦ ʠ ʠʟʚʣʝʢʘʪʴ ʠʟ ʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ï ʣʘʢʪʦʟʫ, ʙʝʣʦʢ ʠ ʪ.ʜ. 

ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ [4] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʙʝʣʢʘ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʚʳʤʦʨʘʞʠʚʘʥʠʷ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣ̫-

ʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʦʢ ʨʘʙʦʯʝʡ ʝʤʢʦʩʪʠ, ʚ ʢʦʪʦ-

ʨʦʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʩʳʚʦʨʦʪʢʘ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ -5,5é- 

6,5Á ʉ [5, ʩ. 46].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʩʪʝʥʢʘʭ ʚʳʤʦʨʘʞʠʚʘʶʱʝʡ ʝʤʢʦʩʪʠ, ʪʝʤ 

ʙʳʩʪʨʝʝ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʚʳʤʦʨʘʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩ-

ʪʘʶʪ ʧʦʪʝʨʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚʤʝʩʪʝ ʩ ʦʙʨʘʟʫʶʱʠʤʩʷ ʣʴʜʦʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʚʳʤʦʨʘʞʠʚʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʭʚʘʪʳʚʘʥʠʷ ʦʙʨʘʟʫʶʱʝʡʩʷ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʦʡ ʤʦʣʝʢʫʣ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʠ. ʅʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʤʝʤʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʛʠʧʝʨ-

ʬʠʣʴʪʨʘʮʠʷ ʠ ʵʣʝʢʪʨʦʜʠʘʣʠʟ. ʆʜʥʘʢʦ, ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʤʝʪʦʜ 

ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʚʳʤʦʨʘʞʠʚʘʥʠʷ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʦʙʨʝʪʘʝʪ ʚ 

ʨʝʛʠʦʥʘʭ ʩ ʭʦʣʦʜʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢ ʢʘʢ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ. 
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ʊʈɸʅʉʇʆʈʊ 

 

ɺɸʈʀɸʅʊ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʏɽʊʅʆʁ ɻʆʈʃʆɺʀʅʓ ʖɾʅʆʁ 

ʉʀʉʊɽʄʓ ʉʆʈʊʀʈʆɺʆʏʅʆʁ ʉʊɸʅʎʀʀ çɹè 

 

ʏʠʩʣʦʚ ʆʣʝʛ ʅʠʢʦʣʘʝʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

çʉʪʘʥʮʠʠ ʠ ʛʨʫʟʦʚʘʷ ʨʘʙʦʪʘè ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè  

(ʌɻɹʆʋ ɺʆ ʈɻʋʇʉ), ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

ʈʫʯʢʠʥ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ, 

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʉʪʘʥʮʠʠ ʠ ʛʨʫʟʦʚʘʷ ʨʘʙʦʪʘè ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè (ʌɻɹʆʋ ɺʆ ʈɻʋʇʉ), ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ʉʦʨʪʠʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ ʆɸʆ çʈɾɼè ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ (ʧʘʨ-

ʢʦʚ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʚʦʟʦʯʥʳʡ ʧʨʦʮʝʩʩ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ, 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʠ ʨʘʩʧʨʝʜʝʣʷʶʱʠʤʠ ʮʝʥʪʨʘʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝ-

ʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʙʦʪʫ ʧʦ ʩʝʪʝʚʦʤʫ ʧʣʘʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ 

ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚʢʣʶʯʝʥʦ 75 ʩʪʘʥʮʠʡ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʫʯʠʪʳʚʘʝʪʩʷ ʠʭ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʷ ʠ ʨʦʣʴ ʚ ʦʙʱʝʩʝʪʝʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʨʘʙʦʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʆɸʆ çʈɾɼè ʥʘʤʝʯʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʚ XXI  ʚʝʢʝ 

[1]: ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʛʨʫʟʘʤ ʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʝʟʜʦʚ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʦʜʚʦʜʘ ʢ ʢʨʫʧʥʳʤ ʛʨʫʟʦʧʝʨʝʚʘʣʦʯʥʳʤ ʠ ʛʨʫʟʦʧʦʛʘʰʘʶ-

ʱʠʤ ʢʦʤʧʣʝʢʩʘʤ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʦʜʙʦʨʢʘ ʧʦʨʦʞʥʠʭ ʚʘʛʦʥʦʚ, ʨʘʙʦʪʘ ʩ ʧʦʜʚʠʞʥʳʤ 

ʩʦʩʪʘʚʦʤ ʨʘʟʥʳʭ ʚʣʘʜʝʣʴʮʝʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʢʦʨʝʥʥʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʪʧʨʘʚ-

ʣʝʥʠʷ ʯʘʩʪʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʩʨʦʯʥʦʡ ʜʦʩʪʘʚʢʠ ʠ ʜʨ. ʕʪʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ-

ʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʫʪʝʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʩʪʨʘʥʝʥʠʷ çʫʟʢʠʭ ʤʝʩʪè ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʩʥʘʱʝʥʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ.  

ɺʘʞʥʝʡʰʝʡ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʝʡ ʶʛʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʩʦʨʪʠ-

ʨʦʚʦʯʥʘʷ ʩʪʘʥʮʠʷ çɹè ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʘʨʢʦʚ. ʉʦʨʪʠʨʦʚʦʯʥʳʝ ʩʠ-

ʩʪʝʤʳ (ʩʝʚʝʨʥʘʷ ʠ ʶʞʥʘʷ) ʠʤʝʶʪ ʛʦʨʢʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩ ʪʨʝʤʷ ʪʦʨʤʦʟʥʳʤʠ 

ʧʦʟʠʮʠʷʤʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʚʘʛʦʥʥʳʤʠ ʟʘʤʝʜʣʠʪʝʣʷʤʠ. ʇʦ ʦʙʲʝʤʫ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘ-

ʙʦʪʳ ʩʪʘʥʮʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʢʣʘʩʩʥʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʝʤʘ, ʦʪʧʨʘʚʣʝʥʠʷ, ʧʨʦʧʫʩ-

ʢʘ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ, ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ. 

ɸʥʘʣʠʟ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ ʩʪʘʥʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʡ ʛʨʫ-

ʞʝʥʳʡ ʚʘʛʦʥʦʧʦʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 90ï95 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 25ï

30 % - ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʦʨʪʠʨʦʚʦʯʥʳʡ ʧʘʨʢ ʶʞʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳ-

ʨʸʭ ʧʫʯʢʦʚ ʠ 29 ʧʫʪʝʡ, ʩʝʚʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʪʨʸʭ ʧʫʯʢʦʚ ʠ 21 ʧʫʪʠ. ʆʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʝʤʳʭ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2700 ʚʘʛ/ʩʫʪ ʧʦ ʶʞʥʦʡ ʩʠʩʪʝʤʝ ʠ 2200 ʚʘʛ/ʩʫʪ 

ʧʦ ʩʝʚʝʨʥʦʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ʧʦ ʩʪʘʥʮʠʠ ʫʩʪʘʥʦʚʣʝʥ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʪʦʷ 

ʤʝʩʪʥʦʛʦ ʚʘʛʦʥʘ ï 24,0 ʯʘʩʘ. ʌʘʢʪʠʯʝʩʢʠ ʧʨʦʩʪʦʡ ʧʨʝʚʳʰʘʝʪ ʧʣʘʥ ʙʦʣʝʝ ʯʝʤ ʥʘ 17 ʯʘ-

ʩʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʨʘʙʦʪʝ ʠ ʨʘʟʚʠʪʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ [2]. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ï ʫʩʪʨʦʡʩʪʚʦ ʛʦʨʣʦʚʠʥʳ ʧʘʨʢʘ çɸ-ʖʛè ʩ ʚʨʘʞʜʝʙʥʦ-

ʩʪʴʶ ʤʘʨʰʨʫʪʦʚ ʧʨʠʝʤʘ ʧʦʝʟʜʦʚ ʠ ʤʘʨʰʨʫʪʦʚ ʚʳʭʦʜʘ ʣʦʢʦʤʦʪʠʚʦʚ ʠʟ ʜʝʧʦ, ʘ ʪʘʢʞʝ 
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ʤʘʨʰʨʫʪʦʚ ʤʘʥʝʚʨʦʚʳʭ ʧʝʨʝʜʚʠʞʝʥʠʷʭ ʧʨʠ ʧʦʜʘʯʝ ʣʦʢʦʤʦʪʠʚʘ ʧʦʜ ʩʦʩʪʘʚ ʧʝʨʝʜ ʝʛʦ 

ʥʘʜʚʠʛʦʤ ʥʘ ʶʞʥʫʶ ʛʦʨʢʫ (ʨʠʩ. 1). ʉʫʱʝʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢʞʝ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʇʨʘʚʠʣ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ [3], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʧʫʪʠ ʜʝʧʦ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʤʘʨʰʨʫʪʦʚ ʧʨʠʝʤʘ-ʦʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʧʨʝʜʦ-

ʭʨʘʥʠʪʝʣʴʥʳʤʠ ʩʙʨʘʩʳʚʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʛʦʨʣʦʚʠʥʳ ʧʘʨʢʘ çɸ-ʖʛè 

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ ʛʦʨʣʦʚʠʥʳ çɸ-ʖʛè (ʨʠʩ. 2):  

1 ï ʨʘʟʦʙʨʘʪʴ ʩʲʝʟʜ ˉ 30-34, ʩʦʝʜʠʥʝʥʠʝ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ˉ 38-44; 

2 ï ʨʘʟʦʙʨʘʪʴ ʩʙʨʘʩʳʚʘʶʱʠʝ ʦʩʪʨʷʢʠ ˉ 58 ʠ ˉ 64; 

3 ï ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʧʫʪʴ ʦʪ ʩʪʨʝʣʦʯʥʦʛʦ ʧʝʨʝʚʦʜʘ ˉ 38 ʜʦ ʩʪʨʝ-

ʣʦʯʥʦʛʦ ʧʝʨʝʚʦʜʘ ˉ 44; 

4 ï ʫʣʦʞʠʪʴ ʩʲʝʟʜ ˉ 30-44;  

5 ï ʫʢʦʨʦʪʠʪʴ ʧʫʪʠ 13 ʠ 14 ʧʘʨʢʘ çɸ-ʖʛè; 

6 ï ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʩʪʨʝʣʦʯʥʳʡ ʧʝʨʝʚʦʜ ˉ 62 ʠ ʫʯʘʩʪʦʢ ʧʫʪʠ ʜʦ ʩʪʨʝʣʦʯʥʦʛʦ ʧʝʨʝ-

ʚʦʜʘ ˉ 54. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʛʦʨʣʦʚʠʥʳ ʧʘʨʢʘ çɸ-ʖʛè 

 

ɿʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʛʦʨʣʦʚʠʥʳ ʦʧʨʝʜʝʣʠʤ ʤʝʪʦʜʦʤ ʨʘʩʭʦʜ-

ʥʳʭ ʩʪʘʚʦʢ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 

ɺʝʜʦʤʦʩʪʴ ʨʘʩʯʝʪʘ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪ ʀʟʤʝʨʠʪʝʣʴ 

ʉʪʦʠʤʦʩʪʴ 

ʝʜʠʥʠʮʳ ʠʟ-

ʤʝʨʠʪʝʣʷ, 

ʪʩr. ʨʫʙ. 

ʂʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ,  

ʪʳʩ ʨʫʙ. 

ʂʦʣʠʯʝʩʪʚʦ 
ʀʪʦʛʦʚʘʷ 

ʩʪʦʠʤʦʩʪʴ 

1. ʈʘʟʙʦʨʢʘ ʧʫʪʝʡ  ʢʤ 25 0,7 17,5 

2. ʋʢʣʘʜʢʘ ʧʫʪʝʡ ʢʤ 900 0,2 192 

3.ʋʢʣʘʜʢʘ ʩʪʨʝʣʦʯʥʳʭ 

ʧʝʨʝʚʦʜʦʚ 
ʰʪ. 100 2 200 

4. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʪʨʝ-

ʣʦʢ ʕʎ 
ʰʪ. 150 2 300 

5. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥ-

ʮʠʦʥʥʳʭ ʧʫʪʝʡ ʢʦʥ-

ʪʘʢʪʥʦʡ ʩʝʪʴʶ 

ʢʤ 960 0,2 192 

ʀʪʦʛʦ    901,5 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 2) ʧʦʟʚʦʣʠʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚʨʘʞʜʝʙ-

ʥʳʝ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʠ ʧʨʠʝʤʝ ʧʦʝʟʜʦʚ ʠ ʚʳʭʦʜʝ ʣʦʢʦʤʦʪʠʚʦʚ ʠʟ ʜʝʧʦ. ʊʘʢʞʝ ʧʦʣʫʯʝʥʦ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʝʣʦʯʥʳʭ ʧʝʨʝʚʦʜʦʚ ʥʘ ʰʝʩʪʴ (ʚʢʣʶʯʘʷ ʜʚʘ ʩʙʨʘʩʳʚʘʶʱʠʭ 

ʦʩʪʨʷʢʘ), ʯʪʦ ʚ ʮʝʣʦʤ ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʤʝʥʴʰʠʪ ʚʨʝʤʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʨʰʨʫ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʣʦʚʠʥʳ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʛʦʨʣʦʚʠʥʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥ ʧʫʪʝʡ 15 ʠ 14 ʧʘʨʢʘ çɸ-ʖʛè, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚ-

ʣʷʝʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʭʦʜʦʚʳʤ, ʘ ʚʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʫʢʦʨʦʯʝʥʥʳʭ ʧʦ-

ʝʟʜʦʚ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʜʣʠʥʳ ʜʦʧʫʩʪʠʤʦ, ʠ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ 

ʧʨʦʧʫʩʢʥʫʶ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʣʦʚʠʥʳ. 

ʆʧʨʝʜʝʣʠʤ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʣʦʚʠʥʳ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠ ʧʨʦʝʢʪʥʳʤ 

ʧʦʣʦʞʝʥʠʷʤ. 
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ʊʘʙʣʠʮʘ 2 

ɿʘʛʨʫʟʢʘ ʛʦʨʣʦʚʠʥʳ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʦʣʦʞʝʥʠʠ  

ʄʘʨʰʨʫʪʳ 

(ʧʝʨʝʜʚʠʞʝʥʠʷ) 

ʅʦʤʝʨʘ ʩʪʨʝʣʦʢ, ʫʯʘʩʪʚʫ-

ʶʱʠʭ ʚ ʤʘʨʰʨʫʪʝ 
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ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çʂè ʧʦ ʧʫʪʠ Iʘ 
618,624,28,26,40,42,50,52 4 4 16 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çʂè ʧʦ ʧʫʪʠ Vʘ 

112,620,622,624,28, 

26,40,42,50 
4 4 16 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 14 

112,620,622,624,28,30, 

34,58,38,48,62,54,56 
5,3 2 10,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 13 

112,620,622,624,28,30, 

34, 58,38,48,62,54 
5,3 2 10,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 12 

112,620,622,624,28,30, 

34, 58,38,44 
5,3 2 10,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 11 

112,620,622,624,28, 

30,34,58,38, 44 
5,3 2 10,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 10 
112,620,622,624,28,30,32 5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 9 
112,620,622,624,28,30,32 5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 8 
112,620,622,624,28,26,46 4,9 2 9,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 7 
112,620,622,624,28,26,46 4,9 2 9,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 6 
112,620,622,624,28,26,40 4,8 2 9,6 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çɿè ʧʦ ʧʫʪʠ Iʘ 
618,624,28,26,40,42,50,52 4,1 4 16,4 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çɿè ʧʦ ʧʫʪʠ Vʘ 
618,624,28,26,40,42,50 4,1 4 16,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 14 

618,624,28,30,34,58, 

38,48,62,54,56 
5,4 2 10,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 13 

618,624,28,30,34, 

58,38,48,62, 54 
5,4 2 10,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 12 
618,624,28,30,34,58,38,44 5,4 2 10,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 11 
618,624,28,30,34,58,38,44 5,4 2 10,8 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 10 
618,624,28,30,32 5,1 2 10,2 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 9 
618,624,28,30,32 5,1 2 10,2 



25 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 8 
618,624,28,26,46 5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 7 
618,624,28,26,46 5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 6 
618,624,28,26,40 4,9 2 9,8 

ʀʟ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʥʘ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʩʪ ʜʝʧʦ 
48,38,58,34,64,36 5 25 125 

ʀʪʦʛʦ    374,8 

 

ʊʘʙʣʠʮʘ 2 

ɿʘʛʨʫʟʢʘ ʛʦʨʣʦʚʠʥʳ ʧʦʩʣʝ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ  

ʄʘʨʰʨʫʪʳ 

(ʧʝʨʝʜʚʠʞʝʥʠʷ) 

ʅʦʤʝʨʘ ʩʪʨʝʣʦʢ,  

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʘʨʰʨʫʪʝ 
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ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çʂè ʧʦ ʧʫʪʠ Iʘ 

112,620,622,624,28,26, 

40,42,50,52 
4 4 16 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çʂè ʧʦ ʧʫʪʠ Vʘ 

112,620,622,624,28, 

26,40,42,50 
4 4 16 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 14 

112,620,622,624,28, 

30,44,54,58 
5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 13 

112,620,622,624,28, 

30,44,54,58 
5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 12 

112,620,622,624,28, 

30,44,54 
5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 11 
112,620,622,624,28,30,44 5 2 10 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 10 
112,620,622,624,28,30,32 4,8 2 9,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 9 
112,620,622,624,28,30,32 4,8 2 9,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 8 
112,620,622,624,28,26,46 4,7 2 9,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 7 
112,620,622,624,28,26,46 4,7 2 9,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏʄʂ ʥʘ ʧʫʪʴ 6 
112,620,622,624,28,26,40 4,6 2 9,2 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çɿè ʧʦ ʧʫʪʠ Iʘ 

618,624,28,26, 

40,42,50,52 
4,1 4 16,4 

ʇʨʦʧʫʩʢ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷ çɿè ʧʦ ʧʫʪʠ Vʘ 
618,624,28,26, 40,42,50 4,1 4 16,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 14 
618,624,28,30, 44,54,58 5,1 2 10,2 



26 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 13 
618,624,28,30, 44,54,58 5,1 2 10,2 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 12 
618,624,28,30, 44,54 5,1 2 10,2 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 11 
618,624,28,30,44 5,1 2 10,2 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 10 
618,624,28,30,32 4,8 2 9,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 9 
618,624,28,30,32 4,8 2 9,6 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 8 
618,624,28,26,46 4,7 2 9,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 7 
618,624,28,26,46 4,7 2 9,4 

ʇʨʠʝʤ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʝʟʜʘ ʩ ʧʝʨʝ-

ʨʘʙʦʪʢʦʡ ʦʪ ʏɻɼ ʥʘ ʧʫʪʴ 6 
618,624,28,26,40 4,6 2 9,2 

ʀʟ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʥʘ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʩʪ ʜʝʧʦ 
48,36 4,3 25 107,5 

ʀʪʦʛʦ    347,5 

ʉʦʛʣʘʩʥʦ [4,5] ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʣʦʚʠʥʳ ʦʧʨʝʜʝʣʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ Ὧ ʧʦ ʬʦʨʤʫʣʝ 

Ὧ
˟

˟̐̏̒̓

̃̑
̄˟

˟̐̏̒̓˟˟̐ ̏̒̓
̄ , 

ʛʜʝ ʊ ï ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ ʵʣʝʤʝʥʪʘ ʦʧʝʨʘʮʠʷʤʠ ʟʘʚʠʩʷʱʠʤʠ ʦʪ 

ʨʘʟʤʝʨʦʚ ʜʚʠʞʝʥʠʷ; ˟̐ ̏̒̓
̄  ï ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʨʘʩʯʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʛʦʨʣʦʚʠʥʳ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʚʳʧʦʣʥʝʥʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʦʧʝʨʘʮʠʡ; ὸ̃̑
̄ ï ʚʨʝʤʷ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʨʳʚʦʚ ʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ-ʟʘ ʚʨʘʞʜʝʙʥʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʡ ʧʦ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ 

ʛʦʨʣʦʚʠʥʳ; ‰ ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʚʤʝʱʝʥʠʝ ʥʝʚʨʘʞʜʝʙʥʳʭ 

ʧʝʨʝʜʚʠʞʝʥʠʡ. 

ʊʦʛʜʘ Ὧ̒ ̔̚
ȟ Ͻ Ͻȟ

ȟ
 = 0,30,  

Ὧ̐ ̑̏̆̋̓
ȟ Ͻ Ͻȟ

ȟ
 = 0,27. 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣ. 2, 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʣʝ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʝ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʛʦʨ-

ʣʦʚʠʥʳ ʧʦʜ ʤʘʥʝʚʨʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚ ʩʨʝʜʥʝʤ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 27 ʤʠʥʫʪ, ʯʪʦ ʫʚʝʣʠʯʠʪ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʶʞʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʤʘʨʰʨʫʪʦʚ ʧʨʠʝʤʘ ʚ ʧʘʨʢ çɸ-ʖʛè, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʯʠʩʣʦ ʩʪʨʝʣʦʢ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʘʨʰʨʫʪʝ, ʘ ʵʪʦ ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʛʦʨʣʦʚʠʥʝ. ɽʱʝ ʦʜ-

ʥʠʤ ʚʘʞʥʝʡʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʨʦʩʪʦʷ 

ʠʟ-ʟʘ ʫʩʪʨʘʥʝʥʠʷ ʚʨʘʞʜʝʙʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʚʳʝʟʜʘ ʣʦʢʦʤʦʪʠʚʦʚ ʠʟ ʜʝʧʦ ʠ 

ʧʨʠʝʤʘ ʧʦʝʟʜʦʚ. 
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goo.gl/9bqy3o (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.12.2016) 
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ʈɸʉʏɪʊ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʍʈɸʅʗɽʄʆʉʊʀ ɹʈʆʅɽʊɸʅʂʆɺʆʁ ʊɽʍʅʀʂʀ 

ʆʊ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʌɸʂʊʆɺ ʇʈʀ ɼʀʊɽʃʔʅʓʄ ʍʈɸʅɽʅʀʀ 

 

ʅʛʫʝʥ ʄʠʥʴ ʊʠʝʥ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,  

ʩʪʘʞʝʨ ʂʘʬʝʜʨʳ çʕʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʘʚʪʦʩʝʨʚʠʩè 

ʄɸɼʀ. 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʙʨʦʥʝʪʘʥʢʦʚʦʡ 

ʪʝʭʥʠʢʠ ʦʪ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʨʦʥʝʪʘʥʢʦʚʘʷ ʪʝʭʥʠʢʘ, ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ, 

ʥʘʜʸʞʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ 

ʍʨʘʥʝʥʠʝ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ - ʵʪʦ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʦʨʫ-

ʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ ʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂ ʬʘʢ-

ʪʦʛʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʦʝʣʳ ʦʪʥʦʩ: ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ; ʘʪʤʦʩʬʝʨʥʳʝ ʦʜʩʘʜʢʠ; ʚʣʘʞʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ; ʢʦʥ-

ʜʝʥʩʘʪ, ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʕʢʩʧʣʫʘʪʘʮʠʷ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ɺʴʝʪʥʘʤʘ ʦʯʝʥʴ ʦʩʣʦʞʥʷʝʪʩʷ 

ʜʝʡʩʪʚʠʷʤʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʨʳʚʠʩʪʳʭ ʚʝʪʨʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʫʤʘʥʦʚ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʩʥʷʪʠʠ ʩ 

ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘʶʪ ʥʘʛʨʫʟʢʠ ʥʘ ʫʟʣʳ ʠ ʘʛʨʝʛʘʪʳ ʤʘʰʠʥ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʣʦʩʪʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʜʝʪʘʣʝʡ ʚ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ, ʠʭ ʯʨʝʟ-

ʤʝʨʥʦʤʫ ʠʟʥʦʩʫ (ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ) ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ 

ʵʪʠʭ ʜʝʪʘʣʝʡ ʘʛʨʝʛʘʪʦʚ ʚ ʮʝʣʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʭʥʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

 ʧʨʠ ʭʨʘʥʝʥʠʠ ʪʝʭʥʠʢʠ 
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ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʘʨʢʘ ʤʘʰʠʥ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ.  

 

ʆʩʥʦʚʘʥʠʝ 

ʅʘʜʝʞʥʦʩʪʴ ʤʘʰʠʥ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ:  

¶ ʧʨʠʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʘʛʨʝʩʩʠʚʥʳʭ  

ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  

¶ ʧʦʜʛʦʪʦʚʢʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʝʩʪʘʤ ʭʨʘʥʝ-

ʥʠʷ;  

¶ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

¶  ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ. 

ʉʪʦʡʢʦʩʪʴ ʤʘʰʠʥ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʭʨʘʥʷʝʤʦʩʪʴʶ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʝʝ ʯʘʩʪʴʶ ʜʣʷ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʭʨʘʥʝ-

ʥʠʷ ʤʘʰʠʥ. ɺʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʤʘʰʠʥʫ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʦʞʥʦ ʜʝ-

ʣʷʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ:  

¶ ʚʣʘʞʥʦʩʪʥʘʷ ʛʨʫʧʧʘ (dʦʩ, tʦʩ, fʚ);  

¶ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʛʨʫʧʧʘ (dʩʣ, Űmax, tʩʨ, Űmin); 

¶  ʧʝʨʝʭʦʜʳ ʯʝʨʝʟ 0ÁC (f0);  

¶ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ŭso2, dCl).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʙʝʟʦʪʢʘʟʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʪʝʭʥʠʢʠ:  

Gx = 81,78+0,02toc + 0,388f0 +10,87
cpŰ0,12

e  + 11,237 NaC1so2
0,07.ŭ

.e
0,09.ŭ

e   (1) 

ʛʜʝ tʩʨ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ÁC;  

tʦʩ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʘʜʢʦʚ, ʯ;  

f0 ï ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʯʠʩʣʦ ʧʝʨʝʭʦʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 0Áʉ, ʨʘʟ;  

ŭso2 ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʟʜʫʭʝ ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ, ʤʛ/ʤ3;  

dʉ1 ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʟʜʫʭʝ ʭʣʦʨʠʜʦʚ, ʤʛ/ʤ2, ʩʫʪ.  

ɺʟʘʠʤʦʩʚʷʟʴ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʦʭʨʘʥʷʝʤʦʩʪʠ Tůx ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʣʠʷ-

ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ Gʭ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʩʝʨʚʘʮʠʠ ʠʤʝʝʪ ʚʠʜ:  

 
ʭT

1,1
xG

s
=        (2) 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘ-

ʮʠʦʥʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʦʥ ʥʝ ʫʯʠʪʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝ-

ʥʠʡ ʘʪʤʦʩʬʝʨʳ ʥʘ ʤʘʰʠʥʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʦʭʨʘʥʷʝʤʦʩʪʴ ʤʘʰʠʥʳ S 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʬʫʥʢʮʠʶ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪ-

ʩʷ: ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʠʩʭʦʜʥʘʷ ʥʘʜʝʞʥʦʩʪʴ Nʠʩʭ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʨʠʦʜʘ ʭʨʘ-

ʥʝʥʠʷ (ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʭʨʘʥʝʥʠʝ); ʥʘʜʝʞʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʠ ʚ ʧʝʨʠʦʜ ʩʥʷʪʠʷ ʩ 

ʭʨʘʥʝʥʠʷ Nʭ; ʥʘʜʝʞʥʦʩʪʴ ʧʦʩʣʝ ʩʥʷʪʠʷ ʩ ʭʨʘʥʝʥʠʷ ʠʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʙʦʯʠʭ 

ʨʝʞʠʤʘʭ ʚ ʪʝʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʣʠ ʜʦ ʦʯʝʨʝʜʥʦʛʦ ʨʝʤʦʥʪʘ Nʠʥ:  

 S = f (Nʠʩʭ, Nʭ, Nʠʥ)      (3) 

ʀʟʜʝʣʠʷ ʧʝʨʝʜ ʢʦʥʩʝʨʚʘʮʠʝʡ ʠʤʝʶʪ ʥʘʜʝʞʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʠʣʠ ʨʘʚʥʫʶ ʪʨʝʙʫʝʤʦʡ 

Nʪʨʝʙ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʪ.ʝ.  

 Nʠʩʭ å Nʪʨʝʙ.       (4) 

ʅʘʜʝʞʥʦʩʪʴ ʤʘʰʠʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ Nʠʥ ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʝʤ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ ʥʝʫʜʦʙʥʦ ʧʨʠ ʟʘʜʘʥʠʠ ʪʘʢʪʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʠ ʦʮʝʥʢʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ.  
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ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʉʊ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʛʣʘʚʥʫʶ ʛʨʫʧʧʫ ʧʦʢʘʟʘʪʝʣʝʡ ï ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʛʦ ʭʨʘʥʝʥʠʷ (ʧʨʠ 

ʩʥʷʪʠʠ ʩ ʭʨʘʥʝʥʠʷ).  

ʇʨʠ ʭʨʘʥʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʘʨʢʘ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʢ 

ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʈ(ʊx) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʩʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ  

)1).(1()( ʥt
ʜʦʧ
t

eTxeTxe
ʊɻ
ʂxtP

-
-

-
-+

-
=

ww
   (5) 

ʛʜʝ ʂʪʛ - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʤʘʰʠʥ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ (ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʭʨʘʥʝʥʠʝ); 

w ï ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ, ʝʜ./ʛʦʜ;  

Tx ï ʧʣʘʥʠʨʫʝʤʳʡ (ʠʩʩʣʝʜʫʝʤʳʡ, ʥʘʟʥʘʯʝʥʥʳʡ, ʟʘʜʘʥʥʳʡ) ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʤʘʰʠʥ, 

ʛʦʜʳ; tʜʦʧ ï ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʘʟʦʚ ʧʦ ʫʩʣʦʚʠʷʤ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘ-

ʜʘʯ, ʯ;  

tʥ ï ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ, ʯ.  

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʙʦʨʦʯʥʳʭ ʝʜʠ-

ʥʠʮ ʠ ʦʪʢʘʟʳ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʤʘʰʠʥʳ, ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʠ ʢʦʥʪʨʦʣʴ-

ʥʦʤ ʧʨʦʙʝʛʝ ʚ ʦʙʲʝʤʝ ʜʦ 25 ʢʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʭʨʘʥʷʝʤʦʩʪʠ 

ʤʘʰʠʥʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʨʝʜʥʠʡ ʩʨʦʢ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʠ ʛʘʤʤʘ-ʧʨʦʮʝʥʪʥʳʡ ʩʨʦʢ ʩʦʭʨʘʥʷ-

ʝʤʦʩʪʠ.  

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʠʟʜʝʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʥʦʛʦ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʧʦ ʬʦʨʤʫʣʝ  

ä
=

=
n

1i
t

N

1
ůxT

oi
      (6) 

ʛʜʝ i = 1, 2, é, N ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ, ʝʜ.;  

tʦi ï ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ i-ʛʦ ʠʟʜʝʣʠʷ ʜʦ ʦʪʢʘʟʘ, ʣʝʪ.  

ʂʨʦʤʝ ʫʢʘʟʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʫʟʣʦʚ, ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʦʚ ʠ ʚʩʝʡ ʤʘʰʠʥʳ ʥʘ ʵʪʘ-

ʧʝ ʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʝʝ ʭʨʘʥʝʥʠʷ ʤʘʰʠʥʳ ʥʘ ʦʪʢʘʟ ʊʦʭʨ ʧʦ 

ʬʦʨʤʫʣʝ  

ä
=

ä
=

ä
=

=
N

i
i

n

N

j
ʭʨ

i
t

N

i
ʦʭʨʈ

1

11
      (7) 

ʛʜʝ tʭʨ ï ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ i-ʛʦ ʠʟʜʝʣʠʷ, ʣʝʪ;  

j = 1, 2, é, n ï ʯʠʩʣʦ ʦʪʢʘʟʦʚ i-ʛʦ ʠʟʜʝʣʠʷ ʟʘ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ tiʭʨ, ʝʜ.; i = 1, 2, é, 

N ï ʯʠʩʣʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ, ʝʜ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʛʦ ʭʨʘʥʝʥʠʷ ʈ(t) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

ñ
¤
=

xt
xdtxtftP )()(       (8) 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʛʦ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ  

cN
xtoNcN

tP
)(

)(
-

=      (9) 

ʛʜʝ Nʦ(tʭ) ï ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʘʚʰʠʭ ʠʟʜʝʣʠʡ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ tʭ, ʝʜ.  
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ɻʦʜʦʚʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʭʨʘʥʝʥʠʶ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ tʭp ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ  

ʮT

n

i
i

ʭʨ

ä
== 1
t

t        (10) 

ʉʉɼʇʍi
tttt ++=      (11) 

ʛʜʝ Tʮ ï ʮʠʢʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠʥʠʤʘʝʤʳʡ Tʮ = 20 ʣʝʪ (ʜʦ ʟʘʤʝʥʳ ʥʘ 

ʥʦʚʳʝ ʠʣʠ ʜʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʝʤʦʥʪʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʠʣʠ ʜʦ ʚʪʦ-

ʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʜʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʨʝʤʦʥʪʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ); Űʇʍ ï ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ 

ʧʦʩʪʘʥʦʚʢʝ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʥʘ ʭʨʘʥʝʥʠʝ, ʯʝʣ.-ʯ;  

tʉɼ ï ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʥʘ ʭʨʘʥʝʥʠʠ, 

ʯʝʣ.-ʯ;  

tʉ ï ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ, ʯʝʣ.-ʯ.  

ʄʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʠ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʙʴ-

ʝʢʪʘʭ ʤʘʰʠʥ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

 

ɿʘʢʣʶʯʝʥʠʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʵʪʦ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. 

ʇʦʵʵʪʦʤʫ ʜʣʷ ʧʨʠʧʷʪʩʪʚʠʷ ʫʢʘʟʘʥʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝ-

ʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

¶ ʇʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ, ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʝʨʤʝʪʠʟʘʮʠʠʡ ʠ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʦʙʴʝʢʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ; 

¶ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʩʪʘʨʝʥʠʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʰʠʥ;  

¶ ʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 
ʬʘʢʪʦʨʘ ʚʥʫʪʨʠ ʦʙʴʝʢʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʠ; 
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ɼʀɸɻʅʆʉʊʀʂɸ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɼɺʀɻɸʊɽʃʗ ɹʆɽɺʓʍ 

ʄɸʐʀʅ ʇɽʍʆʊɸ ɹʄʇ-2 

 

ʅʛʫʝʥ ʄʠʥʴ ʊʠʝʥ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

 ʩʪʘʞʝʨ ʂʘʬʝʜʨʳ çʕʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʘʚʪʦʩʝʨʚʠʩè 

ʄɸɼʀ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ çʀʥʞʝʥʝʨʥʘʷ ʜʠʥʘʤʠʢʘè  

(ɺʴʝʪʥʘʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃʝ ʂʫʡ ɼʦʥʘ) 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʠʟʝʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʙʦʝʚʳʭ ʤʘʰʠʥ ʧʝʭʦʪʘ ɹʄʇ-2, ʠʩʧʦʣʴʟʫʶʱʠʡ ʚʠʙʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ. ɺʠʙʨʦ-

ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʤʦʱʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦ ʚʨʝʤʝʥʠ ʨʘʟʛʦʥʘ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʜʠʘ-

ʛʥʦʩʪʠʢʘ, ʚʠʙʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʨʤʠʠ ɺʴʝʪʥʘʤʘ ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʦ-

ʧʫʣʷʨʥʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʤ ʙʝʥʟʠʥʥʳʝ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝ-

ʣʝʡ ʦʪʥʦʩʷʪ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, çʪʷʛʦʚʠʪʦʩʪʴè ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʟʘ 

ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ. ʕʪʦ ʜʘʚʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʘʚʣʝʥʠʝ ʚ ʙʝʥʟʠʥʦʚʳʭ ʜʚʛʘʪʝʣʝʡ. ʂʘʯʝʩʪʚʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚʣʠʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʠʟʝʣʷ, ʥʦ ʠ ʥʘ ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 

ʨʝʩʫʨʩ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ. ʅʘʠʙʦʣʝʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʜʠʟʝʣʴ-

ʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʦʣʶ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʚʠʜʫ ʫʷʟʚʠʤʦʩʪʠ ʪʦʧʣʠʚʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʝʥʥʳʭ ʛʫ-

ʩʝʥʠʯʥʳʭ ʤʘʰʠʥ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩ ʨʘʟʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʝʚʳʭ ʤʘʰʠʥ ʧʝ-

ʭʦʪʳ ɹʄʇ-2 ʦʪʢʘʟʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ (ʧʦ ʧʨʦʮʝʥʪʘʤ ʦʪʢʘʟʦʚ ï ʨʠʩ.1): 

  
ʈʠʩ.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʤʘʰʠʥ ɹʄʇ-2 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʦʛʥʦʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʤʘʰʠʥ 

ɹʄʇ-2. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʠʟʝʣʴʥʦʡ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 ʠ ʠʭ 

ʩʠʩʪʝʤ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ: 

¶ ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ  

ʤʝʪʦʜʘʤʠ (ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʦʥʮʝ ʪʘʢʪʘ ʩʞʘʪʠʷ; ʠʟʤʝʨʝʥʠʷ ʜʘʚ-

ʣʝʥʠʷ ʛʘʟʦʚ ʚ ʢʘʨʪʝʨʝ ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ; ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʠʩʪʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʟʘʟʦʨʳ ʤʝʞʜʫ ʛʠʣʴʟʘʤʠ ʮʠʣʠʥʜʨʦʚ ʠ 

ʧʦʨʰʥʝʚʳʤʠ ʢʦʣʴʮʘʤʠ; ʠʟʤʝʨʝʥʠʷ ʫʛʘʨʘ ʤʘʩʣʘ). 

¶ ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚ ʢʦʣʝʥʯʘʪʦʛʦ  

ʚʘʣʘ ʧʦ ʚʝʣʠʯʠʥʝ ʜʘʚʣʝʥʠʷ ʤʘʩʣʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠ ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʙʦʨʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʟʝʣʴʥʦʡ ʜʚʠʛʘʪʝʣʷ ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʢʘʤʠ (ʥʠʟʢʘʷ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʜʠʘʛʥʦʟʦʚ, ʪʘʢ ʢʘʢ ʦʜʠʥʘʢʦʚʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤ; ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚ-

ʣʝʥʠʷ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʙʦʣʴʰʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʘʩʪʠʯʥʦʡ ʨʘʟʙʦʨʢʦʡ 

ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʥʪʘʞʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʥʝ ʫʥʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʜʚʠʛʘʪʝʣʝʡ). 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʙʝʟʨʘʟʙʦʨʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ: 

¶ ʙʝʩʪʦʨʤʦʟʥʦʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʜʚʠʛʘʪʝʣʷ ʧʦ ʟʥʘʯʝʥʠʶ ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʛʦʥʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 

¶ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʜʚʠʛʘʪʝʣʷ ʧʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ  

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ; 

¶ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ  

ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʦ ʟʥʘʯʝʥʠʶ ʫʩʢʦʨʝʥʠʷ ʩʚʦ-

ʙʦʜʥʦʛʦ ʨʘʟʛʦʥʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʚʦʟʤʦʞʥʦ ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

dt

dɤ

1000

J.ɤ
eN =       (1) 

ʛʜʝ J - ʧʨʠʚʝʜʝʥʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʜʚʠʛʘʪʝʣʷ, ʅ.ʤ.ʩ
2
; 

w - ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʨʘʜ/ʩ; 

dt

dɤ
- ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʨʘʜ/ʩ

2
. 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 ʧʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʨʘ-

ʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

J

n

1i ci
M

n

1i kpi
M

dt

dɤ
ä
=
-ä

==     (2) 

ʛʜʝ 
kpi

M - ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ i-ʛʦ ʮʠʣʠʥʜʨʘ ʅ.ʤ; ci
M  - ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

i-ʛʦ ʮʠʣʠʥʜʨʘ ʅ.ʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 ʧʦ ʚʨʝʤʝʥʠ ʠ ʘʤʧʣʠʪʫʜʝ ʠʭ ʚʠʙʨʘ-

ʮʠʡ. ʄʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʝʛʦ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʦ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-
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ʥʳʤ ʠʟ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʙʨʘʮʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʭ ʠʟʥʦʩʘ, ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʙʨʘʮʠʡ ʠ ʟʘʟʦʨʘʤʠ ʚ ʩʦʧʨʷʞʝʥʠʷʭ ʠ ʤʝʭʘʥʠʟʤʘʭ ʜʚʠʛʘ-

ʪʝʣʷ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʵʢʩʧʨʝʩʩ ʘʥʘʣʠʟ, ʪʘʢ ʠ ʫʛʣʫʙʣʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ɹʄʇ-2. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝ-

ʪʦʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʋʊɼ-20 ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʩʭʦʜʦʤ ʤʦʪʦʨʝ-

ʩʫʨʩʦʚ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʚʠʛʘʪʝʣʷʭ ʋʊɼ-20 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʪʘʢʠʝ ʨʝʞʠʤʳ: 

¶ ʋʩʪʘʥʦʚʣʝʥ ʜʘʪʯʠʢ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʠ ʧʝʨʚʦʛʦ ʣʝʚʦʛʦ ʮʠʣʠʥʜʨʘ  

ʜʚʠʛʘʪʝʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʤʝʨʝʥʠʝ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʙʝʩʪʦʨ-

ʤʦʟʥʳʤ ʤʝʪʦʜʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʮʠʣʠʥʜʨʦʚ, ʧʦʣʫʯʝʥʠʝ ʙʘʟʦʚʦʛʦ ʩʠʛ-

ʥʘʣʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʜʨʫʛʠʭ 

ʬʘʟʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

¶ ʋʩʪʘʥʦʚʣʝʥ ʠʥʜʫʢʪʠʚʥʳʡ ʜʘʪʯʠʢ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ ʦʪ ʟʫʙʴʝʚ  

ʟʫʙʯʘʪʦʛʦ ʚʝʥʮʘ ʤʘʭʦʚʠʢʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʚʨʘ-

ʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʟ-

ʛʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʚʠʛʘʪʝʣʷ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

¶ ʆʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʘʪʯʠʢʦʚ ʚʠʙʨʘʮʠʡ ʥʘ ʜʚʠʛʘʪʝʣʝ. 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ 

ʜʚʠʛʘʪʝʣʷʭ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʛʦʥʘ 

ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʜʥʦʡ ʠʟ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʳʭ 

ʛʨʫʧʧ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʈʘʟʛʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20: 

ʘ) ʨʘʟʛʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʨʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; ʙ) ʨʘʟʛʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ (ʨʠʩ. 3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʘʤʧʣʠʪʫʜʘ ʧʫʣʴʩʘʮʠʠ ʫʩʢʦ-

ʨʝʥʠʷ ʚʨʘʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2-2,5 ʨʘʟʘ. 
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ʈʠʩ. 3.1. ʇʫʣʴʩʘʮʠʷ ʫʩʢʦʨʝʥʠʷ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 (ʧʨʠ 

1500 ʦʙ./ʤʠʥ - ʠʩʧʨʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ).  

 

 
ʈʠʩ. 3.2. ʇʫʣʴʩʘʮʠʷ ʫʩʢʦʨʝʥʠʷ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20 (ʧʨʠ 

1500 ʦʙ./ʤʠʥ - ʥʝʠʩʧʨʘʚʥʳʡ ʜʚʠʛʘʪʝʣʴ).  

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʙʨʘʮʠʠ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟ-

ʤʦʚ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʠʙʨʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ 

ʛʨʫʧʧʳ, ʬʦʨʩʫʥʢʠ, ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʨʠʚʦʰʠʧʥʦʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʨʦʚʦʜʠʣʩʷ 

ʚʨʝʤʝʥʥʦʡ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʠ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʚʠʙ-

ʨʘʮʠʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʠʤʧʫʣʴʩʘ ʦʪ 

ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʜʚʠʛʘʪʝʣʷ ʠ ʫʜʘʨʘ ʦ ʛʠʣʴʟʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʥʦʤ ʠʟ-

ʥʦʩʝ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 4). 

 
ʈʠʩ.4. ɺʨʝʤʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʠʛʥʘʣʘ ʚʠʙʨʘʮʠʠ ʩʥʷʪʦʛʦ ʜʘʪʯʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ 

ʨʘʡʦʥʝ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʠ ʪʨʝʪʴʝʛʦ ʣʝʚʦʛʦ ʮʠʣʠʥʜʨʘ ʜʚʠʛʘʪʝʣʷ ʋʊɼ-20.  

 


