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ʉʇɽʎʀɸʃʀʉʊʆɺ ʉʌɽʈʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-
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ʉʠʤʦʥʦʚʘ ɽ. ɻ. 
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ʈʆʉʉʀʁʉʂʀʁ ɺʓʉʐʀʁ ʂʃɸʉʉ: ʉʆʉʊʆʗʅʀɽ  
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ʉɽʂʎʀʗ 12. ʂʫʣʴʪʫʨʦʣʦʛʠʷ 
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ʎɽʅʅʆʉʊʅʓɽ ʆʉʅʆɺɸʅʀʗ ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʆʁ 

ʃʀʊɽʈɸʊʋʈɽ ʇʆʉʊʀʅɼʋʉʊʈʀɸʃʔʅʆʁ ʂʋʃʔʊʋʈʓ  

(ʅɸ ʇʈʀʄɽʈɽ ʕʊʀʏɽʉʂʆʁ ʂɸʊɽɻʆʈʀʀ çʉʏɸʉʊʔɽè)é..é.é137 

ʋʤʷʨʦʚʘ ʈ. ʄ. 
ʈɽɻʀʆʅɸʃʔʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʅɸʎʀʆʅɸʃʔʅʓʍ 

ʂʋʃʔʊʋʈ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀééééééééééé.é141 

ʌʠʣʠʧʧʦʚ ɽ. ʌ., ʄʘʭʘʣʢʠʥʘ ʄ. ɸ. 
ʇʈʆɹʃɽʄɸ ʕʊʀʂɽʊɸ ɺ ʉʆʎʀɸʃʔʅʓʍ ʉɽʊʗʍééééé...é152 

ʉɽʂʎʀʗ 13. ʕʢʦʣʦʛʠʷ 

 
ʇʦʧʦʚʘ ʄ. ɼ., ɹʫʢʘʥʦʚʘ ʃ. ɸ., ʗʢʠʤʦʚʘ ʉ.ʉ. ,  

ʅʫʨʠʪʜʠʥʦʚ ɸ. ɹ. 
ʂʆʄʇʃɽʂʉʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ʇʆʏɺ ɺ ʆʈɽʅɹʋʈɻʂʆʁ ʆɹʃɸʉʊʀéééé.éé158 

 

 

 

 

 

 

 

 



7 
 

ʉɽʂʎʀʗ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
 
 

ɺʝʧʨʝʚ ʅ. ʉ., ɼʦʣʙʷʢʦʚ ʈ. ɼ. 
ʉʪʫʜʝʥʪʳ, ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ, ʛ. ʆʤʩʢ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ 

ʅʀɿʂʆʇʆʃʀɻʆʅɸʃʔʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ʇʈʀ ʈɸɿʈɸɹʆʊʂʀ ʂʆʄʇʔʖʊɽʈʅʆʁ ʄʆɼɽʃʀ 

ɺʀʈʊʋɸʃʔʅʆɻʆ ʊʈɽʅɸɾɽʈɸ 

 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʤʥʳʭ ʪʝʣ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʨʫʢʪʫʨʳ 
ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʘʢʠʝ ʪʝʣʘ ʠʤʠ ʦʧʠʩʳʚʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʚʩʝ ʘʣʛʦʨʠʪʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʪʘʢʞʝ ʧʦʜʝʣʠʪʴ ʥʘ 
ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ CSG-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ (Constructive Solid Geometry) ʘʣʛʦʨʠʪʤʳ, 

ʠʩʧʦʣʴʟʫʶʪ ʩʪʨʘʪʝʛʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ çʩʚʝʨʭʫ-ʚʥʠʟè, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʣʛʦʨʠʪʤʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʥʘʟʳʚʘʝʤʳʝ B-Rep-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ (Boundary representation), ʨʘʙʦʪʘʶʪ ʩʦʛʣʘʩʥʦ 

ʩʪʨʘʪʝʛʠʠ çʩʥʠʟʫ-ʚʚʝʨʭè. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʘʣʛʦʨʠʪʤʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ 
ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʢʘʞʜʳʡ ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʚʫʭʤʝʨʥʦʛʦ ʧʨʠʤʠʪʠʚʘ ʧʨʠ 

ʧʦʤʦʱʠ ʠʝʨʘʨʭʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪ. ʝ. ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʨʝʚʦ, ʦʧʠʩʳʚʘʶʱʝʝ ʠʩʪʦʨʠʶ ʧʨʠʤʝʥʝʥʠʷ 

ʙʫʣʝʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʢ ʧʨʠʤʠʪʠʚʘʤ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʜʝʨʝʚʘ CSG 

 

ɸʣʛʦʨʠʪʤ CSG ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ:  

- ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʧʨʦʩʪʘ, ʘ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʦʤʧʘʢʪʥʦ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʦʙʨʘʙʦʪʢʫ;  

- ʦʙʲʝʤʥʦʝ ʪʝʣʦ, ʦʧʠʩʳʚʘʝʤʦʝ ʜʝʨʝʚʦʤ CSG, ʚʩʝʛʜʘ 

ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ, ʪʦ ʝʩʪʴ ʝʛʦ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʦʜʥʦʟʥʘʯʥʦ 

ʦʪʜʝʣʝʥ ʦʪ ʚʥʝʰʥʝʛʦ. ʇʨʠʤʝʨʦʤ ʥʝ ʢʦʨʨʝʢʪʥʦʛʦ ʦʙʲʝʤʥʦʛʦ ʪʝʣʘ 
ʷʚʣʷʝʪʩʷ ʪʝʣʦ ʩ ʣʠʰʥʠʤ ʨʝʙʨʦʤ. ɼʣʷ ʥʝʛʦ ʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʥʘ 

ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ, ʢ ʢʦʪʦʨʦʡ ʧʦʜʭʦʜʠʪ 

ʵʪʦ ʨʝʙʨʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ;  

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ CSG ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʢ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ B-Rep. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʦʛʨʘʤʤʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ B-Rep;  

-  ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʤʠʪʠʚʦʚ. 
B-Rep-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ (ʨʠʩ. 2) ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʧʦʜʭʦʜ ʠ ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ:  

-  ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʚʝʨʰʠʥ ʠʟ ʜʚʫʭʤʝʨʥʦʛʦ 

ʯʝʨʪʝʞʘ;  
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- ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʨʝʙʝʨ ʧʦ ʧʦʣʫʯʝʥʥʳʤ 

ʢʦʦʨʜʠʥʘʪʘʤ ʚʝʨʰʠʥ;  

- ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʛʨʘʥʝʡ ʠʟ ʨʝʙʝʨ, ʣʝʞʘʱʠʭ ʚ ʦʜʥʦʡ ʠ 
ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ;  

- ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʩʦʟʜʘʥʥʳʭ 

ʛʨʘʥʝʡ, ʪ. ʝ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʥʠʮʘʭ 
ʦʙʲʝʤʘ (ʚʝʨʰʠʥʘʭ, ʨʝʙʨʘʭ, ʛʨʘʥʷʭ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ).  

 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʛʨʘʥʠʯʥʦʡ ʤʦʜʝʣʠ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ B-Rep-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 
ʷʚʣʷʶʪʩʷ:  

-  ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʘʥʠʮ ʤʦʜʝʣʠ, ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʙʦʣʴʰʝ ʧʘʤʷʪʠ, ʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʯʪʠ ʥʠʢʘʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ 

ʚʦʩʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ; 

-  ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʨʢʘʩʥʫʶ ʤʦʜʝʣʴ ʠ 
ʦʙʨʘʪʥʦ. ʇʨʠʯʠʥʘ ʪʘʢʦʡ ʧʨʦʩʪʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʧʠʩʘʥʠʝ ʛʨʘʥʠʮ ʧʦʜʦʙʥʦ ʦʧʠʩʘʥʠʶ ʢʘʨʢʘʩʥʦʡ ʤʦʜʝʣʠ, ʘ ʵʪʦ 

ʦʙʣʝʛʯʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ, ʠ 
ʜʝʣʘʝʪ ʩʠʩʪʝʤʳ ʩ B-Rep ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʫʞʝ 

ʠʤʝʶʱʠʤʠʩʷ ʩʠʩʪʝʤʘʤʠ [1].  

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ:  
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1. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʤʠʪʠʚʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʢ 

ʥʠʤ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ (CSG-ʘʣʛʦʨʠʪʤ).  

2. ʉʧʣʘʡʥʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʛʣʘʜʢʠʤʠ ʣʠʥʠʷʤʠ - ʩʧʣʘʡʥʘʤʠ  (B-Rep-

ʘʣʛʦʨʠʪʤ). 

3. ʇʦʣʠʛʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʩʩʪʘʥʦʚʢʘ 
ʫʛʣʦʚ, ʚʝʨʰʠʥ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (B-Rep ï

ʘʣʛʦʨʠʪʤ) [2]. 

ʊʝʭʥʦʣʦʛʠʷ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Low 

poly) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʝʨʰʠʥʘʤʠ, 

ʨʝʙʨʘʤʠ ʠ ʛʨʘʥʷʤʠ (ʧʦʣʠʛʦʥʘʤʠ) ʦʙʲʝʢʪʦʚ.  

ʃʶʙʦʡ ʧʦʣʠʛʦʥʘʣʴʥʳʡ ʦʙʲʝʢʪ ʟʘʜʘʝʪʩʷ ʥʘʙʦʨʦʤ 
ʧʦʣʠʛʦʥʦʚ (ʠʥʘʯʝ ʠʤʝʥʫʝʤʳʭ ʧʦʣʠʛʦʥʘʣʴʥʳʤʠ ʛʨʘʥʷʤʠ) ʠ 

ʧʦʪʦʤʫ ʦʙʲʝʜʠʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʠʣʠ ʧʦʜʦʙʲʝʢʪʦʚ, ʢʘʢ ʚʝʨʰʠʥʳ, ʨʝʙʨʘ ʠ ʛʨʘʥʠ (ʨʠʩ. 3):  

- ʚʝʨʰʠʥʳ ð ʵʪʦ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʭʦʜʠʪʩʷ ʠ 

ʩʦʝʜʠʥʷʝʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʶʙʦʝ ʯʠʩʣʦ ʨʝʙʝʨ;  

- ʨʝʙʨʘ ð ʵʪʦ ʣʠʥʠʠ ʛʨʘʥʠʮʳ ʛʨʘʥʠ. ʈʝʙʨʘ ʤʦʛʫʪ ʙʳʪʴ 

ʚʠʜʠʤʳʤʠ, ʝʩʣʠ ʩʦʩʝʜʥʠʝ ʛʨʘʥʠ ʥʝ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʥʝʚʠʜʠʤʳ;  

- ʛʨʘʥʠ (ʧʦʣʠʛʦʥʳ) ð ʵʪʦ ʫʯʘʩʪʢʠ ʧʣʦʩʢʦʩʪʠ 

ʪʨʝʫʛʦʣʴʥʦʡ ʠʣʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 
ʩʦʙʦʡ ʵʣʝʤʝʥʪʘʨʥʳʝ ʷʯʝʡʢʠ ʩʝʪʢʠ. ɺ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʙʲʝʢʪʘ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʤʥʦʞʝʩʪʚʦ ʛʨʘʥʝʡ, ʢʦʪʦʨʳʝ ʚʥʝʰʥʝ ʙʫʜʫʪ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʨʘʟʣʠʯʠʤʳ.  
ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʧʦʜʦʙʲʝʢʪʦʚ: ʛʨʘʥʝʡ, ʨʝʙʝʨ ʠʣʠ ʚʝʨʰʠʥ. 
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ʈʠʩ. 3. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚʝʨʰʠʥ, ʨʝʙʝʨ ʠ ʛʨʘʥʝʡ ʚ ʧʦʣʠʛʦʥʘʣʴʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ 

ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ 
ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ʄʦʜʝʣʴ 

ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ:  

- ʚʳʪʷʛʠʚʘʥʠʝʤ ʠʟ ʦʜʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʧʦʣʠʛʦʥʘ, ʧʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʥʦʚʳʡ ʧʦʣʠʛʦʥ ʚʳʪʷʛʠʚʘʝʪʩʷ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʠ, ʚ 
ʨʷʜʝ ʩʣʫʯʘʝʚ, ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʘʢʠʤ-ʪʦ ʩʦʩʝʜʥʠʤ ʧʦʣʠʛʦʥʦʤ ʯʝʨʝʟ 

ʚʝʨʰʠʥʳ;  

- ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʧʨʠʤʠʪʠʚʦʚ, ʢʦʛʜʘ ʙʝʨʝʪʩʷ 

ʧʨʠʤʠʪʠʚ (ʢʫʙ, ʩʬʝʨʘ ʠ ʪ.ʧ.), ʘ ʟʘʪʝʤ ʠʟ ʥʝʛʦ ʚʳʪʷʛʠʚʘʶʪʩʷ ʪʝ 

ʠʣʠ ʠʥʳʝ ʧʦʜʦʙʲʝʢʪʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʣʷʪʩʷ ʦʪʜʝʣʴʥʳʝ 
ʛʨʘʥʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ;  

- ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʩ ʥʫʣʷ, ʘ ʚʭʦʜʷʱʠʝ ʚ ʥʝʝ ʧʦʣʠʛʦʥʳ 

ʥʝ ʚʳʪʷʛʠʚʘʶʪʩʷ, ʘ ʨʠʩʫʶʪʩʷ ʚʨʫʯʥʫʶ [3]. 

ʉʦʝʜʠʥʝʥʠʝ ʛʨʫʧʧʳ ʪʘʢʠʭ ʧʦʣʠʛʦʥʦʚ ʧʦʟʚʦʣʷʝʪ 
ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʙʲʝʢʪ. 

ʈʘʟʣʠʯʘʶʪ  ʤʝʪʦʜʳ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʠ 

ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ 

ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ 
ʩʝʪʢʠ ʠʣʠ ʢʘʨʢʘʩʘ ʤʦʜʝʣʠ, ʛʜʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʙʲʝʢʪʘ 



12 
 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʝ (ʩʤ. ʨʠʩ. 3). 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʠʨʪʫʘʣʴʥʦʛʦ 
ʪʨʝʥʘʞʝʨʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ, 

ʪʘʢʠʭ ʢʘʢ:  

- ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʦʜʝʣʠ. ɺʩʷ ʩʝʪʢʘ, ʠʟ ʢʦʪʦʨʦʡ 

ʩʦʩʪʦʠʪ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʘʷ (Low poly) ʤʦʜʝʣʴ ʪʨʝʥʘʞʝʨʘ, 
ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʜʫʤʘʥʘ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ, ʘ ʠʤʝʥʥʦ, ʢʘʞʜʳʡ 

ʧʦʣʠʛʦʥ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Low poly ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʝʪʢʠ 
ʤʦʜʝʣʠ ʙʳʩʪʨʝʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (High poly); 

- ʩʣʦʞʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ  

ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ low 
poly ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʜʣʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. ʊʘʢʞʝ ʩʦʟʜʘʥʥʫʶ 

ʤʦʜʝʣʴ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʚ ʙʦʣʴʰʠʭ ʩʮʝʥʘʭ ʩ 
ʤʥʦʞʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʚ ʩʮʝʥʘʭ ʩ 

ʢʨʫʧʥʳʤ ʧʣʘʥʦʤ, ʛʜʝ ʘʢʮʝʥʪ ʧʦʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʫʶ 

ʤʦʜʝʣʴ. 

ʇʨʠʤʝʨʦʤ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʦʙʲʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʤʝʱʝʥʠʷ ʩʪʘʥʮʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʆʤɻʊʋ (ʨʠʩ. 4-5).  ɼʘʥʥʘʷ 

ʤʦʜʝʣʴ ʩʦʟʜʘʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʧʨʠʤʠʪʠʚʦʚ, 
ʠʩʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ (ʢʫʙ, ʩʬʝʨʘ ʠ ʪ.ʧ.) ʢʘʢ ʦʩʥʦʚʫ 

ʜʣʷ ʙʫʜʫʱʝʛʦ ʉʊʆ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʥʘʭʦʜʷʱʠʭʩʷ 

ʚʥʫʪʨʠ. ʊʘʢʦʡ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʟʥʘʯʘʣʴʥʦ 
ʤʦʞʥʦ ʟʘʜʘʪʴ ʬʦʨʤʫ ʙʫʜʫʱʝʛʦ ʦʙʲʝʢʪʘ, ʘ ʟʘʪʝʤ ʠʟ ʥʝʛʦ 

ʚʳʪʷʛʠʚʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʜʦʙʲʝʢʪʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʪʜʝʣʴʥʳʝ ʛʨʘʥʠ [3]. 
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ʈʠʩ. 4. ʀʥʪʝʨʴʝʨ ʉʊʆ, ʠʩʭʦʜʥʘʷ ʤʦʜʝʣʴ 

 

 
ʈʠʩ. 5. ʀʥʪʝʨʴʝʨ ʉʊʆ, ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 
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ɼʣʷ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʨʷʜ ʟʘʜʘʯ. ʉʘʤʠ ʩʦʩʪʘʚʥʳʝ ʦʙʲʝʢʪʳ 
ʷʚʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʩʦʟʜʘʥʥʳʭ 

ʩʧʝʮʠʘʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦʜʯʠʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʨʘʟʫʷ 

ʵʢʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ [4]. ʂ ʧʨʠʤʝʨʫ, 
ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʚʫʣʢʘʥʠʟʘʪʦʨʘ (ʨʠʩ. 

6) ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʠʟ ʚʠʜʦʠʟʤʝʥʝʥʥʳʭ ʧʨʠʤʠʪʠʚʦʚ, ʥʦ ʪʘʢʞʝ 

ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ Lofting, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʜʚʘ 

ʩʧʣʘʡʥʘ, ʦʙʨʘʟʫʶʪ ʚʤʝʩʪʝ ʦʙʦʣʦʯʢʫ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ (ʨʠʩ. 
7). ʆʜʠʥ ʠʟ ʩʧʣʘʡʥʦʚ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʧʨʦʚʦʜʘ ʧʦ ʝʛʦ ʜʣʠʥʝ, ʘ 

ʜʨʫʛʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʚ ʚʠʜʝ ʢʨʫʛʘ, 

ʨʘʩʧʦʣʘʛʘʝʤʦʝ ʚʜʦʣʴ ʟʘʜʘʥʥʦʛʦ ʧʫʪʠ [5]. 
 

 

 
 

ʈʠʩ. 6. ɺʫʣʢʘʥʠʟʘʪʦʨ: ʠʩʭʦʜʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 
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ʈʠʩ. 7. ʇʨʦʚʦʜ ʚʫʣʢʘʥʠʟʘʪʦʨʘ: ʘ - ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ;  
ʙ - ʬʦʨʤʘ; ʚ ï ʧʫʪʴ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʝʝ, ʯʝʤ ʪʝʭʥʦʣʦʛʠʷ ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʚʦʛʦ ʤʝʪʦʜʘ 

ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʣʝʛʯʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʪʨʝʭʤʝʨʥʳʡ ʜʚʠʞʦʢ.  
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ɻʨʠʛʦʨʴʝʚ ɺ. ɺ. 
ɹʘʢʘʣʘʚʨ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 6 ʢʫʨʩ 

vaitter@mail.ru  

 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ  

ʇʈʆɻʈɸʄʄʅʓʍ ʉʈɽɼʉʊɺ ɼʃʗ ʀʅʊɽɻʈɸʎʀʀ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʊʆʈɻʆɺʆʁ ʇʃɸʊʌʆʈʄʓ 

 METATRADER  4 C ʉʀʉʊɽʄʆʁ ʋʇʈɸɺʃɽʅʀʗ  

ɹɸɿɸʄʀ ɼɸʅʅʓʍ ORACLE  DATABASE 

 
ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʩʦʚʝʨʰʘʪʴ ʦʧʝʨʘʮʠʠ ʥʘ ʨʳʥʢʝ Forex. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʧʨʦʬʝʩʩʠʷ - ʥʝʟʘʚʠʩʠʤʳʡ ʪʨʝʡʜʝʨ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʜʦʩʪʫʧʫ ʚ ʀʥʪʝʨʥʝʪ, ʪʨʝʡʜʝʨʳ ʤʦʛʫʪ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩ ʧʦʤʦʱʴʶ ʙʨʦʢʝʨʘ) ʩʦʚʝʨʰʘʪʴ ʦʧʝʨʘʮʠʠ ʥʘ 

ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʠʟ ʣʶʙʦʛʦ ʤʝʩʪʘ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʙʦʣʝʝ 100 ʪʨʝʡʜʝʨʦʚ ʚ 6 
ʩʪʨʘʥʘʭ, ʧʦ ʠʪʦʛʘʤ ʢʦʪʦʨʦʛʦ ʫ ʪʨʝʡʜʝʨʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ 

ʧʨʦʙʣʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺʦ-ʧʝʨʚʳʭ,  ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʦʨʛʦʚʳʭ ʧʣʘʪʬʦʨʤ ʪʨʝʡʜʝʨ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʜʘʥʥʳʭ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʤʝʨ, 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɺʦ-ʚʪʦʨʳʭ ʙʨʦʢʝʨ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 
ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ, ʥʝ ʦʪʚʝʯʘʝʪ ʟʘ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʜʘʥʥʳʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʙʨʦʢʝʨ ʧʦ ʩʚʦʝʡ ʠʥʠʮʠʘʪʠʚʝ ʤʦʞʝʪ 

ʤʝʥʷʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʢʦʪʠʨʦʚʢʘʭ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ 
ʨʠʩʢ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʠʣʠ ʠʭ ʥʝʘʢʪʫʘʣʴʥʦʩʪʠ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

mailto:vaitter@mail.ru
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ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʙʨʦʢʝʨʘ, ʘ 

ʘʣʛʦʨʠʪʤʳ, ʠʭ ʠʩʧʦʣʴʟʫʶʱʠʝ, ʥʘ ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʪʨʝʡʜʝʨʘ. 
ɺ-ʪʨʝʪʴʠʭ, ʥʝʚʦʟʤʦʞʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʦʨʛʦʚʫʶ ʩʪʨʘʪʝʛʠʶ ʥʘ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʪʦʨʛʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ. ɹʨʦʢʝʨʳ ʜʣʷ ʙʵʢʘʧ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʠʥʫʪʥʳʝ ʜʘʥʥʳʝ ʢʦʪʠʨʦʚʦʢ 

ʚʘʣʶʪ, ʘ ʥʝ ʪʠʢʦʚʳʝ ʜʘʥʥʳʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʯʥʦʩʪʴ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʪʘʢʠʭ ʫʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

90%. 
ʉʝʛʦʜʥʷ ʪʨʝʡʜʝʨʳ ʨʝʰʘʶʪ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪ ʪʦʯʥʫʶ ʠ 

ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʦʪʠʨʦʚʢʘʤ ʚʘʣʶʪ. ʇʨʠ ʵʪʦʤ ʚʩʷ 
ʣʦʛʠʢʘ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʦʨʛʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ ʥʘ ʉʠ-ʧʦʜʦʙʥʦʤ ʷʟʳʢʝ MQL. 

ʂʦʛʜʘ ʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʪʘʢʠʤʠ ʞʝ ʧʨʦʙʣʝʤʘʤʠ, ʚʦʟʥʠʢʣʘ 

ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 
ʠʥʪʝʛʨʘʮʠʷ ʪʦʨʛʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʦ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʦʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʋɹɼ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʣʦʛʠʢʫ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʉʋɹɼ, ʯʪʦ 
ʧʦʚʳʩʠʪ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʦʧʝʨʘʮʠʠ ʥʘ 

ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ, ʥʘʧʨʠʤʝʨ ʘʨʭʠʪʝʢʪʫʨʫ 
Multitenant. ɺ ʮʝʣʦʤ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʝʡʜʝʨʘ, ʙʦʣʝʝ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠ 

ʪʦʨʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. 
ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʥʘʠʙʦʣʴʰʝʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʦʧʳʪʥʳʭ ʪʨʝʡʜʝʨʦʚ ʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʪʝʨʤʠʥʘʣʘ: Metatrader 4 (57%) ʠ QUIK (28%), ʧʦʵʪʦʤʫ ʩʚʦʡ 
ʚʳʙʦʨ ʷ ʦʩʪʘʥʦʚʠʣ ʥʘ ʪʝʨʤʠʥʘʣʝ Metatrader 4. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʦʨʛʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʥʘʰʝʡ ʩʠʩʪʝʤʳ. ɺʳʙʦʨ 
ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ, ʯʪʦ ʠ ʚʳʙʦʨ ʪʝʨʤʠʥʘʣʘ: 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉʋɹɼ.  

ʉʨʝʜʠ ʪʨʝʡʜʝʨʦʚ ʧʦʧʫʣʷʨʥʳ ʩʣʝʜʫʶʱʠʝ ʉʋɹɼ: MySQL 

(34% ʦʧʨʦʰʝʥʥʳʭ), Oracle Database (24%) ʠ SQLite (22%). ʂʘʢ 
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ʚʠʜʠʤ ʜʚʝ ʠʟ ʪʨʝʭ ʧʦʧʫʣʷʨʥʳʭ ʉʋɹɼ -ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ 

Oracle. ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ MySQL ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʩʧʣʘʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʦʣʴʰʝ ʫ Oracle Database (ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʢʦʥʪʝʡʥʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʪ.ʜ.). 

ʋʯʠʪʳʚʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ 
ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Oracle Database 12ʉ. 

ɺr ʛʨʫʞʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʣʦʞʝʥʠʡ DDE. 

ɺ DDE ʠʥʬʦʨʤʘʮʠʷ ʦʙʥʦʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʨʠʭʦʜʦʤ 
ʥʦʚʳʭ ʜʘʥʥʳʭ ʢʦʪʠʨʦʚʦʢ.  

ɺ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʦʚ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʳ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʧʝʨʝʩʝʯʝʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʥʠʭ ʮʝʥ ʥʘ ʨʘʟʣʠʯʥʳʡ ʪʘʡʤ-
ʬʨʝʡʤʘʭ. ʊʘʢʘʷ ʪʦʨʛʦʚʘʷ ʩʠʩʪʝʤʘ ʟʘʜʝʡʩʪʚʫʝʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʠ ʩʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ 

ʪʝʨʤʠʥʘʣʘ ʠ ʉʋɹɼ. ɺʩʝ ʘʣʛʦʨʠʪʤʳ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʚʥʫʪʨʠ 

ʉʋɹɼ Oracle Database ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ 
ʧʨʦʚʝʜʝʥʠʠ ʦʧʝʨʘʮʠʠ ʥʘ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ Java) 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʱʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʨʝʡʜʝʨʦʤ: ʚʳʚʦʜ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʤ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʮʠʠ, ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ, ʘ ʪʘʢʞʝ 

ʵʢʩʧʦʨʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʉʋɹɼ.  
ʂʦʥʝʯʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʦʧʝʨʘʮʠʠ ʦʩʪʘʝʪʩʷ ʟʘ 

ʪʨʝʡʜʝʨʦʤ. 

ʇʦʣʥʘʷ ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ 

ʪʦʯʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʆʊʇʈ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʉʆʊʇʈ 

 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʝʡʜʝʨʘ 

ʫʚʝʣʠʯʘʪʩʷ. ʈʘʟʙʝʨʝʤ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʆʊʇʈ: 
1. ʅʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ.  ʉʆʊʇʈ 

ʧʦʟʚʦʣʷʝʪ ʪʨʝʡʜʝʨʘʤ ʥʝ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʘʤʢʘʤʠ 

ʪʝʨʤʠʥʘʣʘ Metatrader 4, ʧʦʩʢʦʣʴʢʫ ʪʝʨʤʠʥʘʣ ʪʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤ 
ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʡ (ʦʨʜʝʨʦʚ). 

2. ʉʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʧʦʪʝʨʠ ʠ ʠʩʢʘʞʝʥʠʷ ʜʘʥʥʳʭ 
ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ 

ʙʨʦʢʝʨʘ ʠ ʩʪʦʨʦʥʥʠʭ ʩʝʨʚʝʨʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ, ʪʨʝʡʜʝʨ ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʧʨʘʚʜʠʚʫʶ ʠ 

ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʚʦʜʷʪ ʢ ʥʫʣʶ ʨʠʩʢ ʧʦʪʝʨʠ ʜʘʥʥʳʭ. 

3. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʪʦʨʛʦʚʳʭ ʩʠʩʪʝʤ (ʙʵʢʘʧ ʪʝʩʪʠʨʦʚʘʥʠʝ). ɺ ʪʦʨʛʦʚʦʡ ʧʣʘʪʬʦʨʤʝ 
Metatrader 4 ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ 
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ʩʦʙʩʪʚʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʩʠʩʪʝʤ ʩ ʪʦʯʥʦʩʪʴʶ 90%. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʠʥʫʪʥʳʭ 

ʜʘʥʥʳʭ ʚʤʝʩʪʦ ʪʠʢʦʚʳʭ. ʊʝʧʝʨʴ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʠʢʦʚʳʭ 
ʜʘʥʥʳʭ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ, ʪʦʯʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 99%. 

4. ʋʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ 
ʧʨʦʚʝʜʝʥʠʠ ʩʜʝʣʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʦ ʩʦʚʝʨʰʝʥʠʠ ʦʧʝʨʘʮʠʠ ʥʘ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ ʧʦʟʚʦʣʠʪ 

ʙʦʣʝʝ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʠʛʥʘʣʳ ʨʳʥʢʘ. 

ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʘʡʤ-ʬʨʝʡʤʦʚ 
ʚ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʝ ʪʨʝʡʜʝʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ 

ʦʪʜʝʣʴʥʦ ʧʦ ʮʝʥʘʤ ʧʨʦʜʘʞʠ ʠ ʧʦʢʫʧʢʠ ʠ ʧʦʩʪʨʦʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʚʥʫʪʨʠ ʉʋɹɼ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ. 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩʪʦʨʦʥʥʠʭ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ. ɹʣʘʛʦʜʘʨʷ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 

Multitenant, ʚ Oracle Database 12C ʦʜʥʘ ʢʦʤʧʣʝʢʩʥʘʷ 
ʢʦʥʪʝʡʥʝʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʝʧʝʨʴ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴ ʚ ʩʝʙʝ 

ʤʥʦʞʝʩʪʚʦ çʧʦʜʢʣʶʯʘʝʤʳʭè ʙʘʟ [1]. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʨʝʡʜʝʨʫ ʧʦʜʢʣʶʯʠʪʴ ʩʚʦʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʦʡ, 
ʥʘʧʨʠʤʝʨ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢ ʉʆʊʇʈ ʠ ʪʝʤ ʩʘʤʳʤ 

ʣʝʛʢʦ ʝʝ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠ ʥʘʯʘʪʴ ʪʦʨʛʦʚʣʶ ʥʘ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ. 

ʂʦʥʩʦʣʠʜʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚ ʉʆʊʇʈ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʤʥʦʞʝʩʪʚʦ ʧʨʠʙʳʣʴʥʳʭ ʪʦʨʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ 

ʪʦʯʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʪʨʝʡʜʝʨʘʤ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʪʦʨʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʥʘ ʨʳʥʢʝ 

Forex. ʇʨʠʤʝʥʝʥʠʝ ʩʘʤʳʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ Oracle ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 
ʪʨʝʡʜʝʨʦʚ, ʧʦʟʚʦʣʷʷ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ. ʍʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʥʥʳʭ ʢʦʪʠʨʦʚʦʢ ʚʳʩʦʢʦʡ 
ʪʦʯʥʦʩʪʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʦʧʳʪʥʳʭ 

ʪʨʝʡʜʝʨʦʚ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʛʨʦʢʦʚ ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ. 
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ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʦʜʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʘ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, 

ʢʦʤʙʠʥʠʨʫʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʩʠʩʪʝʤʫ, ʦʪʙʠʨʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ 
ʥʘʠʣʫʯʰʠʝ ʪʦʨʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ. ʊʘʢ ʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʦʩʫʱʝʩʪʚʠʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʩʘʤʳʭ ʧʨʠʙʳʣʴʥʳʭ ʪʦʨʛʦʚʳʭ 

ʩʠʩʪʝʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʪʨʝʡʜʝʨʘ, ʣʠʙʦ ʙʝʟ ʝʛʦ ʫʯʘʩʪʠʷ 
ʚ ʧʨʦʮʝʩʩʝ ʪʦʨʛʦʚʣʠ. ʀ ʥʘʢʦʥʝʮ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʪʨʘʙʦʪʘʚ ʚʩʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʫʙʝʜʠʚʰʠʩʴ ʚ ʝʝ ʧʨʠʙʳʣʴʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʘ ʩ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ 

ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʊʘʢʦʡ ʩʝʨʚʠʩ ʙʫʜʝʪ ʠʥʪʝʨʝʩʝʥ ʠ ʪʨʝʡʜʝʨʘʤ ʜʣʷ 
ʧʫʙʣʠʢʘʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʩʚʦʠʭ ʪʦʨʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʠʥʚʝʩʪʦʨʘʤ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʪʦʨʛʦʚʳʭ ʩʠʩʪʝʤ. 

ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʠʥʪʝʨʥʝʪ 
ʨʝʩʫʨʩʘ ʧʦʟʚʦʣʠʪ ʤʥʦʛʠʤ ʦʧʳʪʥʳʤ ʪʨʝʡʜʝʨʘʤ ʟʘʷʚʠʪʴ ʦ ʩʝʙʝ ʠ 

ʨʘʟʚʠʚʘʪʴ ʪʦʨʛʦʚʣʶ ʥʘ ʚʘʣʶʪʥʳʭ ʨʳʥʢʘʤ ʚ ʈʦʩʩʠʠ ʠ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʂʘʧʠʮʝʚ ʀ. ɺ., ʃʫʮʢʦʚʩʢʠʡ ɸ. ɸ. 

ʉʪʫʜʝʥʪʳ, ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ, ʆʤʩʢ 

 

ʄɽʊʆɼʓ ʀʅʊɽɻʈɸʎʀʀ  

ʊʈɽʍʄɽʈʅʓʍ ʄʆɼɽʃɽʁ ʅɸ UNITY  3D ʇʈʀ 

ʉʆɿɼɸʅʀʀ ɺʀʈʊʋɸʃʔʅʓʍ ʊʈɽʅɸɾɽʈʆɺ 

 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ð ʠʜʝʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ. 
ɺʦʩʧʨʠʷʪʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʙʳʩʪʨʦ ʛʦʪʦʚʠʪʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ ʮʝʣʦʤ, ʚʦʟʤʦʞʥʦʩʪʠ 
ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʠʤʝʥʝʥʠʷ. ɼʣʷ   ʩʦʟʜʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʱʥʳʝ 3D-

ʨʝʜʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  ʉʦʟʜʘʥʠʝ ʞʝ ʩʘʤʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʠʞʢʘ 
Unity 3D. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ Unity 3D ʩʯʠʪʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ ʜʚʠʞʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 
ʢʘʢ   3D-ʠʛʨʳ ʜʣʷ ʢʦʥʩʦʣʝʡ, ʪʘʢ  ʠ   ʤʦʙʠʣʴʥʳʝ 2D-ʧʨʠʣʦʞʝʥʠʷ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʚʠʞʢʘ ʭʦʨʦʰʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʠ 

ʨʘʙʦʪʘʝʪ ʥʘ DirectX (ʚʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʢʫ DirectX 11)  ʠ 
OpenGL. ɽʩʪʴ ʧʦʜʜʝʨʞʢʘ ʦʪʣʦʞʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (Deferred 

Shading) ʠ ʪʝʥʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʮʝʥʳ ʪʨʝʥʘʞʝʨʘ ʚ Unity 3D ʚʦʟʤʦʞʥʦ 

ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʠ ʘʥʠʤʘʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟ ʪʘʢʠʭ 
ʧʨʠʣʦʞʝʥʠʡ 3D-ʛʨʘʬʠʢʠ, ʢʘʢ: Autodesk Maya, Autodesk 3Ds 

Max, Modo, Cinema 4D, Blender 3D. 

ʇʨʠ ʠʤʧʦʨʪʝ Unity 3D ʢʦʥʚʝʨʪʠʨʫʝʪ ʧʨʦʝʢʪ, ʩʦʟʜʘʥʥʳʡ ʚ 
3D-ʨʝʜʘʢʪʦʨʝ, ʚ ʬʦʨʤʘʪ FBX.  ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʬʦʨʤʘʪ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʘʥʠʤʘʮʠʶ, ʪʦ ʦʙʲʝʢʪ ʤʦʞʥʦ ʘʥʠʤʠʨʦʚʘʪʴ ʩʨʘʟʫ 

ʚ 3D-ʨʝʜʘʢʪʦʨʝ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʧʨʦʝʢʪʦʚ ʚ Unity ʩʫɦʝʩʪʚʫʶʪ ʩʚʦʠ 
ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚ 
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3D-ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʘʥʠʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʠʤʧʦʨʪʘ 

ʤʦʜʝʣʝʡ ʠ ʘʥʠʤʘʮʠʠ ʠʟ ʧʨʦʛʨʘʤʤʳ Autodesk 3Ds Max ʚ ʩʠʩʪʝʤʫ 

Unity 3D.  
Unity ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʨʝʜʘʢʪʠʨʫʝʤʫʶ ʩʝʪʢʫ (mesh) 

3D-ʤʦʜʝʣʝʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʨʰʠʥ, 

ʨʝʙʝʨ ʠ ʛʨʘʥʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʫ ʦʙʲʝʢʪʘ. ʊʘʢ ʢʘʢ ʛʨʘʥʠ 
ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ, ʪʦ ʥʫʞʥʦ ʩʣʝʜʠʪʴ  ʟʘ ʪʝʤ, 

ʢʘʢʠʝ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʤʦʜʝʣʴ ʧʦʩʣʝ 

ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʝʝ ʚ ʬʦʨʤʘʪ FBX, ʧʦʩʢʦʣʴʢʫ ʧʨʠ  

ʧʦʣʠʛʦʥʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ  ʛʨʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  
ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ (ʈʠʩ.1). 

 

 
ʈʠʩ.1. ʆʪʦʙʨʘʞʝʥʠʝ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʚ Autodesk 3Ds Max 

 

ʇʦʩʣʝ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʝ ʧʦʣʠʛʦʥʳ ʤʦʜʝʣʠ ʥʘ 
ʜʚʠʞʢʝ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʝʢʦʨʨʝʢʪʥʦ: ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʙʝʣʳ ʚ 

ʩʝʪʢʝ ʤʦʜʝʣʠ, ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʚʠʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʪʝʤʥʝʥʠʷ. ʊʘʢʠʝ ʜʝʬʝʢʪʳ ʥʫʞʥʦ 
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ʠʩʧʨʘʚʣʷʪʴ ʝʱʝ ʥʘ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʚʘʪʴ 

ʨʝʜʘʢʪʠʨʫʝʤʫʶ ʩʝʪʢʫ  ʚʨʫʯʥʫʶ (ʈʠʩ.2). 

 

 
ʈʠʩ.2. ʅʝʢʦʨʨʝʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʚ Unity 

 

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʤʦʜʝʣʝʡ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦʟʜʘʚʘʪʴ ʚ ʩʘʤʦʤ 

Unity, ʪ.ʢ. ʠʭ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʜʚʠʞʢʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʰʝʡʜʝʨʦʚ (shaders). ʆʥʠ  ʦʧʨʝʜʝʣʷʶʪ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʪʘʢ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʣʠ 

ʤʘʪʝʨʠʘʣʳ V-Ray ʥʝ ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʚʠʞʢʦʤ ʚ ʪʘʢʦʤ 
ʞʝ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ 3D-ʨʝʜʘʢʪʦʨʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʪʦ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʧʝʢʘʥʠʝ 

ʪʝʢʩʪʫʨʳ -  normal map ʠ light map. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʵʪʠ 
ʵʣʝʤʝʥʪʳ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʥʘ ʜʚʠʞʢʝ ʤʦʜʝʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ.  

ʊʘʢ ʢʘʢ ʚʠʨʪʫʘʣʴʥʳʡ ʪʨʝʥʘʞʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 
ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʇʂ, ʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʠʥʠʤʘʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʙʠʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ.  ʇʦʵʪʦʤʫ ʥʝ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ 
ʠʩʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ Unity, ʦʥʠ ʜʘʶʪ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ  ʥʘ 

ʨʝʩʫʨʩʳ ʇʂ ʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʪʝʥʝʡ ʵʪʘ ʥʘʛʨʫʟʢʘ ʫʩʠʣʠʚʘʝʪʩʷ, 

ʭʦʪʷ ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʥʝʡ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʈʝʰʝʥʠʝʤ 
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ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ   ʢʘʨʪʳ ʦʩʚʝʱʝʥʠʷ light 

map ï ʵʪʦ ʤʝʪʦʜ ʦʩʚʝʱʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʦʟʜʘʥʠʠ ʪʝʢʩʪʫʨʳ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 
ʦʩʚʝʱʝʥʥʦʩʪʠ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʚʝʱʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʨʝʩʫʨʩʳ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ 

ʜʚʠʞʢʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʨʘʩʩʯʠʪʳʚʘʪʴ 
ʧʨʝʣʦʤʣʝʥʠʝ ʠ ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ. ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʮʝʥʳ. 

ɸʥʠʤʘʮʠʶ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  ɺʩʝ  ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʪʦʪ ʠʣʠ 
ʠʥʦʡ ʩʧʦʩʦʙ ʙʫʜʝʪ ʫʜʦʙʥʳʤ ʠ ʙʳʩʪʨʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʥʠʤʘʮʠʠ ʚ 3D-ʨʝʜʘʢʪʦʨʝ, ʥʘʧʨʠʤʝʨ, 

Autodesk 3Ds Max, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʷʟʢʫ ʢʦʩʪʝʡ ʢ 
ʤʦʜʝʣʠ ʯʝʨʝʟ ʤʦʜʠʬʠʢʘʪʦʨ skin. ɽʩʣʠ  ʧʨʠʚʷʟʘʪʴ ʢʦʩʪʠ ʢ ʤʦʜʝʣʠ 

ʢʦʤʘʥʜʦʡ link, ʪʦ Unity ʥʝ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʵʪʫ ʘʥʠʤʘʮʠʶ  

ʣʠʙʦ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʝ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ (ʈʠʩ.3). 

 

 
ʈʠʩ.3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ Skin ʜʣʷ ʧʨʠʚʷʟʢʠ ʢʦʩʪʝʡ  

ʢ ʤʦʜʝʣʠ 

 

 ʇʨʠ ʚʳʩʪʘʚʣʝʥʠʠ ʢʣʶʯʝʡ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʩʣʝʜʫʝʪ 
ʫʯʠʪʳʚʘʪʴ  ʩ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʜʝʡʩʪʚʠʷ ʤʦʜʝʣʠ, ʪʘʢ ʢʘʢ  ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚ Unity ʥʫʞʥʦ ʙʫʜʝʪ 

ʥʘʧʠʩʘʪʴ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʠʛʨʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ 
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ʦʪʨʳʚʦʢ ʘʥʠʤʘʮʠʠ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʤʝʞʜʫ ʦʙʦʟʥʘʯʝʥʥʳʤʠ 

ʥʘ ʵʪʦ ʜʝʡʩʪʚʠʝ ʢʘʜʨʘʤʠ. ʇʦʩʣʝ, ʦʩʫʱʝʩʪʚʣʷʷ ʵʢʩʧʦʨʪ ʤʦʜʝʣʠ ʚ 

ʬʦʨʤʘʪ FBX. ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʠ 
ʚʳʩʪʘʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʧʝʢʘʪʴ 

ʘʥʠʤʘʮʠʶ (ʈʠʩ.4). 

 

 
ʈʠʩ.4. ʆʢʥʦ ʵʢʩʧʦʨʪʘ ʚ ʬʦʨʤʘʪ FBX 

 
ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʘʥʠʤʘʮʠʶ ʧʝʨʩʦʥʘʞʘ, ʪʦ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʝʡ ʘʥʠʤʘʮʠʠ Mecanim, ʢʦʪʦʨʘʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʜʚʠʞʢʦʤ Unity ʠ ʥʝ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʩ 
ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʪʦʨʦʥʥʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʊʘʢʞʝ ʚ Unity ʝʩʪʴ ʩʚʦʡ ʨʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ, ʩʦʟʜʘʥʠʷ 

ʮʠʢʣʦʚ ʠ ʠʟʚʣʝʯʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʠʟ ʬʘʡʣʦʚ ʘʥʠʤʘʮʠʠ. ʕʪʠ 
ʘʥʠʤʘʮʠʦʥʥʳʝ ʢʣʠʧʳ ʟʘʪʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 
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ʵʣʝʤʝʥʪʦʚ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʘʥʠʤʘʮʠʠ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʩʪʦʷʥʠʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʢʦʥʝʯʥʦʤ ʘʚʪʦʤʘʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 
ʤʦʜʝʣʝʡ ʥʘ ʪʨʝʭʤʝʨʥʳʡ ʜʚʠʞʦʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠ 

ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ ʝʛʦ ʩʦʟʜʘʥʠʷ. ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʨʠ ʠʤʧʦʨʪʝ ʤʦʜʝʣʝʡ ʠ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 
ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Gary Riches Ouya Unity Game Development/ Gary Riches.-
PACKT, 2013. 

2. ʕʢʩʧʦʨʪʝʨ ʚ ʬʦʨʤʘʪ FBX ʜʣʷ 3DS Max & Maya [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://usa.autodesk.com/adsk/servlet/pc/item?siteID=123112&id=22

694909. 

3. ʉʘʡʪ ʨʘʟʨʘʙʦʪʯʠʢʘ Unity3D [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ:  http://unity3d.com/. 
 

 

 

ʂʠʟʠʥʘ ɺ. ɼ. 
ʄʘʛʠʩʪʨ 2 ʢʫʨʩʘ ʌɻɹʆʋ ɺʇʆ çɸʩʪʨʘʭʘʥʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 vkizina@gmail.com 

 

ʉʀʉʊɽʄɸ ɸʅɸʃʀɿɸ ʇʉʀʍʆɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ 

ʈʀʉʋʅʆʏʅʓʍ ʇʈʆɽʂʊʀɺʅʓʍ  ʄɽʊʆɼʀʂ ɼɽʊɽʁ 

ɼʆʐʂʆʃʔʅʆɻʆ ʀ ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

 
ʐʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʥʝ ʪʦʣʴʢʦ 

ʘʢʪʠʚʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʨʝʙʝʥʢʘ, ʥʦ ʝʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝʨʚʥʦ-
ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʢʣʘʜʳʚʘʶʪʩʷ 

ʦʩʥʦʚʳ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʝʛʦ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʧʨʠʚʳʯʢʠ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʰʢʘʣʘ ʮʝʥʥʦʩʪʝʡ, ʞʠʟʥʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

mailto:vkizina@gmail.com
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ʇʨʦʙʣʝʤʘ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ 

ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʩʠʭʠʘʪʨʦʚ, ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʝʧʝʥʴ ʫʛʨʦʟʳ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 
ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʨʦʩʪ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʩʠʭʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʜʝʚʠʘʥʪʥʳʭ ʠ ʨʠʩʢʦʚʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʅʀʀ ʛʠʛʠʝʥʳ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ 
ʧʦʜʨʦʩʪʢʦʚ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʈɸʄʅ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʛʨʘʥʠʯʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʠʭ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 
ʦʪʢʣʦʥʷʶʱʝʛʦʩʷ ʧʦʚʝʜʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʥʠ ʚʳʭʦʜʷʪ ʥʘ ʧʝʨʚʳʝ ʤʝʩʪʘ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʠʝ, ʪ.ʝ. ʥʘʯʘʣʴʥʳʝ, ʥʝ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʝ ʚʨʘʯʦʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʬʦʨʤʳ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʩ ʢʦʥʪʠʥʛʝʥʪʦʤ, ʠʤʝʶʱʠʤ ʬʠʢʩʠʨʦʚʘʥʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ çʩʪʘʪʫʩè ð ʜʠʘʛʥʦʟ, ʫʯʝʪʥʫʶ ʬʦʨʤʫ ʠ ʪ. ʜ. 
ɿʘ ʧʨʝʜʝʣʘʤʠ ʚʥʠʤʘʥʠʷ ʚʨʘʯʝʡ-ʧʩʠʭʠʘʪʨʦʚ ʦʢʘʟʳʚʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ 

ʜʦʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ 
ʘʜʘʧʪʘʮʠʶ ʜʝʪʝʡ ʚ ʩʦʮʠʫʤʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʜʝʪʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ ʥʝʪ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ, ʘ ʪʘʢ ʞʝ ʥʝ ʚʦ ʚʩʝʭ ʜʦʰʢʦʣʴʥʳʭ ʠ 
ʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʪʨʘʥʳ ʠʤʝʝʪʩʷ ʩʪʘʚʢʘ  ʧʩʠʭʦʪʝʨʘʧʝʚʪʘ. 

ʄʝʜʠʮʠʥʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ  ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʟʜʦʨʦʚʴʝ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ. 
ʇʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ ʚ ʥʘʫʢʝ ï ʵʪʦ  ʦʙʣʘʩʪʴ ʧʩʠʭʦʣʦʛʠʠ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʘʷ ʤʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ - ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ. 
ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ  ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ - ʦʧʠʩʘʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʠʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʪʜʝʣʴʥʘʷ 
ʣʠʯʥʦʩʪʴ, ʛʨʫʧʧʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ. 

ʇʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʵʢʩʧʝʨʠʤʝʥʪ ʠʣʠ 

ʚʳʩʪʫʧʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʢʘʢ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʙʦ, ʢʘʢ 
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ʦʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʥʘʧʨʘʚʣʷʷʩʴ 

ʧʨʠ ʵʪʦʤ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʘ ʥʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʝʛʦʜʥʷ ʨʘʩʧʦʣʘʛʘʝʪ 
ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʘʨʩʝʥʘʣʦʤ ʤʝʪʦʜʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʣʶʜʝʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʠʩʫʥʦʯʥʳʝ ʤʝʪʦʜʠʢʠ ʚʳʛʦʜʥʦ 
ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʩʚʦʝʡ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴʶ ʠ 

ʧʦʣʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 

ʧʨʦʮʝʜʫʨʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 
ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʩʪʢʦʚ, ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʨʝʯʝʚʦʝ 

ʨʘʟʚʠʪʠʝ ʠʣʠ ʞʝ ʧʨʦʙʣʝʤʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʯʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʝʡ ʧʦʣʝʟʥʳ 
ʨʠʩʫʥʦʯʥʳʝ ʪʝʩʪʳ, ʘʜʝʢʚʘʪʥʳʝ ʠʭ ʚʦʟʨʘʩʪʫ, ʪʘʢʠʝ, ʢʘʢ çɼʦʤ-

ʜʝʨʝʚʦ-ʯʝʣʦʚʝʢè, çʅʝʩʫʱʝʩʪʚʫʶʱʝʝ ʞʠʚʦʪʥʦʝè, çʈʠʩʫʥʦʢ 

ʩʝʤʴʠè, çʗ ʟʘʠʢʘʥʠʝè, çʈʠʩʦʚʘʥʠʝ ʩʪʨʘʭʦʚè, çɸʚʪʦʧʦʨʪʨʝʪè ʠ 

ʜʨʫʛʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʦʢ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʭʦʜʦʤ ʦʙʱʝʛʦ 
ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʦʨʤʫ ʠ 

ʥʘʨʫʰʝʥʠʷ, ʚʳʯʣʝʥʷʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦ - ʣʠʯʥʦʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. 
ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʠʩʫʥʢʦʚ.   ɹʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʩʦʜʝʨʞʘʥʠʶ ʨʠʩʫʥʢʘ, 
ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʤʘʥʝʨʘ, ʭʘʨʘʢʪʝʨ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʣʠʥʠʡ. 

ɺʩʝ ʵʪʦ ʠʤʝʝʪ ʪʘʢʦʝ ʞʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʠʩʫʥʢʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʠʩʫʥʢʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʚʟʛʣʷʥʫʪʴ ʥʘ ʚʩʶ ʢʘʨʪʠʥʢʫ ʚ 
ʮʝʣʦʤ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨ,  ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʠʩʫʥʢʘ ʥʘ 

ʣʠʩʪʝ,  ʩʪʠʨʘʥʠʝ ʥʘʨʠʩʦʚʘʥʥʦʛʦ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʭʦʜʦʤ 
ʨʠʩʦʚʘʥʠʷ ʠ ʧʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʨʠʩʫʥʦʯʥʳʭ ʪʝʩʪʦʚ. ʇʦʜʯʘʩ ʦʥʠ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ 
ʜʨʫʛʫ. ʆʙʳʯʥʦ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
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ʤʝʪʦʜʠʢʝ. ʆʥ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʩ ʮʝʣʴʶ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ 

ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ 
ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʫʢʨʝʧʣʝʥʠʷ 

ʟʜʦʨʦʚʴʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʤʘʩʩʦʚʳʝ 
ʦʥʣʘʡʥ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʠʩʫʥʦʯʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʛʨʫʧʧ ʜʝʪʝʡ 

ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ  

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 
ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

1. ʉʙʦʨ ʜʘʥʥʳʭ. 

2. ʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ. 
3. ɺʳʥʝʩʝʥʠʝ ʨʝʰʝʥʠʷ ï ʛʨʫʧʧʘ ʨʠʩʢʘ. 

ʉʙʦʨ ʜʘʥʥʳʭ 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ, ʢʘʢ ʪʦʣʴʢʦ 

ʪʝʩʪʠʨʫʝʤʳʡ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʨʠʩʫʥʢʘ. 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʫʯʠʪʳʚʘʪʴ: 

¶ ɺʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʪʝʤʧ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, 
ʧʘʫʟʳ ʠ ʧʝʨʝʨʳʚʳ ʚ ʨʘʙʦʪʝ, 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʜʝʣʘʣʠʩʴ ʨʘʟʥʳʝ 
ʯʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, 

¶ ʦʪʤʝʥʫ ʜʝʡʩʪʚʠʡ ʠ ʩʪʝʨʪʳʝ ʦʙʣʘʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʪʘʢʠʝ ʜʘʥʥʳʝ, 

ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ,  ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, ʯʝʤ ʯʝʣʦʚʝʢ. 

ʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ 
ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚ ʭʦʜʝ ʨʠʩʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʚʳʭʦʜʥʦʛʦ ʨʠʩʫʥʢʘ. 

ʀʤʝʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʦʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʟʘʤʝʥʷʶʱʠʝ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ 
ʢʘʨʘʥʜʘʰ, ʣʘʩʪʠʢ, ʨʘʟʥʦʮʚʝʪʥʳʝ ʢʨʘʩʢʠ, ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥ ʢ ʨʝʘʣʴʥʦʩʪʠ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ 
ʦʙʨʘʙʦʪʢʝ: 

¶ ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʘ ʨʠʩʦʚʘʥʠʷ, 

¶ ʧʘʨʘʤʝʪʨʳ ʨʠʩʫʥʢʘ. 
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ɺ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʢʘʢʠʝ ʜʘʥʥʳʝ 

ʟʘʧʦʤʠʥʘʶʪʩʷ ʚ ʭʦʜʝ ʨʠʩʦʚʘʥʠʷ, ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ, 

ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ, ʠ, ʩʚʷʟʘʚ ʠʭ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 
ʨʠʩʫʥʢʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦʣʫʯʠʚʰʠʡʩʷ ʨʠʩʫʥʦʢ ʧʨʦʭʦʜʠʪ ʦʙʨʘʙʦʪʢʫ, ʩʯʠʪʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ɿʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ, 

¶ ʚʳʩʦʪʘ, 

¶ ʩʭʝʤʘʪʠʯʥʦʩʪʴ, 

¶ ʮʝʥʪʨ ʬʠʛʫʨʳ, 

¶ ʪʦʣʱʠʥʘ ʣʠʥʠʡ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʝʨʝʯʠʩʣʝʥ ʥʝ ʚʝʩʴ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʦʙʘʚʠʚ ʩʶʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʚ ʟʘʜʘʥʥʳʭ 
ʪʝʤʘʭ ʨʠʩʫʥʢʘ, ʤʦʞʥʦ ʛʣʫʙʞʝ ʦʮʝʥʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʦʛʦ, ʘ ʪʘʢ ʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʢʨʠʥʠʥʛ. 

ɺʳʭʦʜʥʦʡ ʨʠʩʫʥʦʢ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɺʳʥʝʩʝʥʠʝ ʨʝʰʝʥʠʷ - ʛʨʫʧʧʘ ʨʠʩʢʘ 
ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʜʠʘʛʥʦʟʘ. 

ʗʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʧʩʠʭʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʫ ʨʝʙʝʥʢʘ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʦʪʢʣʦʥʝʥʠʡ 

ʦʪʥʦʩʠʪ ʝʛʦ ʚ ʛʨʫʧʧʫ ʨʠʩʢʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɽʩʣʠ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ï ʪʦ ʤʦʞʥʦ 

ʜʠʥʘʤʠʯʝʩʢʠ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʫʤʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʜʝʪʝʡ ʠ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ. 

ɺ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʢʠ 

ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʠʩʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʠʩʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 
ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʧʨʦʮʝʩʩ ʠ ʧʦʤʦʛʘʝʪ 

ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʚʳʥʝʩʝʥʠʠ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ. 

ʀʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʥʣʘʡʥ ʪʝʩʪʳ ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ, 
ʦʥʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʚʦʧʨʦʩʘʭ, ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ, ʥʦ ʥʝ 

ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʨʠʩʫʥʦʯʥʳʝ ʧʨʦʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ. 
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ʈʠʩʫʥʦʯʥʳʝ ʧʨʦʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʨʘʯʝʙʥʦʡ 

ʧʨʘʢʪʠʢʝ. ʅʦ ʫ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʝʩʪʴ ʩʚʦʠ ʤʠʥʫʩʳ:  

¶ ɺʨʝʤʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ 15 

ʤʠʥʫʪ. 

¶ ʇʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘ (ʟʘʧʦʤʠʥʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʠʩʦʚʘʥʠʷ). 

¶ ʅʝʥʘʜʝʞʥʦʩʪʴ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʣʘʥʠʨʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ  ʧʘʨʘʤʝʪʨʳ ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʭ 
ʜʝʡʩʪʚʠʡ ʚ ʭʦʜʝ ʨʠʩʦʚʘʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʭ ʚ ʧʦʢʘʟʘʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

 
 

 

ʉɽʂʎʀʗ 2. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʃʘʧʰʠʥ ʀ. ɻ., ʈʠʟʚʘʥʦʚ ʀ. ɺ. 
ʌɻɹʆʋ ɺʇʆ ʋɻʅʊʋ, ʢʘʬʝʜʨʘ ʊʅɻ 

 

ʀɿʋʏɽʅʀɽ ʊʗɾɽʃʓʍ ʉʄʆʃ ʇʀʈʆʃʀɿɸ  

ʂɸʂ ʉʓʈʔʗ ɼʃʗ ʇʆʃʋʏɽʅʀʗ ʂʆʂʉɸ 

ɸʅʀɿʆʊʈʆʇʅʆʁ ʉʊʈʋʂʊʋʈʓ  

 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʬʪʷʥʳʭ 
ʢʦʢʩʦʚ ʩʚʦʜʠʪʩʷ ʢ ʜʚʫʤ ʧʦʣʷʨʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ: 

ʘʥʠʟʦʪʨʦʧʥʦʡ (ʠʛʦʣʴʯʘʪʦʡ, ʚʦʣʦʢʥʠʩʪʦʡ, ʩʪʨʫʡʯʘʪʦʡ), ʧʨʠʩʫʱʝʡ 

ʠʛʦʣʴʯʘʪʦʤʫ ʢʦʢʩʫ, ʠ ʠʟʦʪʨʦʧʥʦʡ (ʪʦʯʝʯʥʦʡ, ʩʬʝʨʦʣʠʪʦʚʦʡ). 

ʇʨʠʤʝʨ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  ʈʷʜʦʚʳʝ 
ʢʦʢʩʳ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʤʝʞʜʫ ʵʪʠʤʠ  ʜʚʫʤʷ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʪ.ʝ. ʚʢʣʶʯʘʶʪ ʠ ʚʳʩʦʢʦʘʥʠʟʦʪʨʦʧʥʳʝ, ʠ 

ʧʦʣʥʦʩʪʴʶ ʠʟʦʪʨʦʧʥʳʝ [1]. 
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        ʘ) 

 
                  ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʢʦʢʩʦʚ ʧʦ ʩʪʝʧʝʥʠ ʘʥʠʟʦʪʨʦʧʠʠ. 

ʘ - ʢʦʢʩ ʘʥʠʟʦʪʨʦʧʥʦʡ ʩʪʨʫʢʪʫʨʳ; ʙ - ʢʦʢʩ ʠʟʦʪʨʦʧʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

 
ʆʙʨʘʟʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʣʦʞʥʳʡ ʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʨʘʜʠʢʘʣʴʥʦ-ʮʝʧʥʦʤʫ 

ʤʝʭʘʥʠʟʤʫ ʨʝʘʢʮʠʠ ʜʝʩʪʨʫʢʮʠʠ ʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, 
ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ï 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʡ ʧʨʦʮʝʩʩʘ [2, 3]. 

ɺʦʧʨʦʩ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʠʟʦʪʨʦʧʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʷʥʦʛʦ ʠʣʠ ʫʛʦʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʙʨʘʟʫʝʪʩʷ 

ʘʥʠʟʦʪʨʦʧʥʳʡ ʛʨʘʬʠʪ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʙʝʟ ʦʪʚʝʪʘ. ʃʠʰʴ 

ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ɹʨʫʢʩ ʠ ʊʝʡʣʦʨ ʧʦʢʘʟʘʣʠ [4], ʯʪʦ ʵʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʤʘʪʝʨʠʘʣʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʝʟʦʬʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʘʤ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʟʦʤʦʨʬʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʦʟʥʘʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʘʨʙʦʥʠʟʠʨʫʝʤʦʡ ʤʘʩʩʝ, ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʪʝʢʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʠ [5, 6], ʤʦʣʝʢʫʣ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʨʪʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʠʥʪʝʨʚʘʣʫ ʥʝʢʦʪʦʨʳʭ 
ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʨʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʤʦʣʝʢʫʣʳ, çʧʨʠʛʦʜʥʳʝè 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʥʠʟʦʪʨʦʧʥʦʡ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ. 

ɼʘʣʝʝ, ʠʟ ʵʪʠʭ ʤʦʣʝʢʫʣ ʦʙʨʘʟʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ, ʩʥʘʯʘʣʘ 
ʥʝʙʦʣʴʰʠʝ, ʦʙʣʘʩʪʠ ʘʥʠʟʦʪʨʦʧʥʦʡ ʬʘʟʳ. ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ 
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ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʘʨʙʦʥʠʟʠʨʫʝʤʦʡ 

ʤʘʩʩʳ, ʩʬʝʨʳ ʤʝʟʦʬʘʟʳ ʨʘʩʪʫʪ ʚ ʨʘʟʤʝʨʘʭ, ʢʘʢ ʟʘ ʩʯʝʪ 

ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʚ ʩʣʝʜʩʪʚʠʝ ʢʦʘʣʝʩʮʝʥʮʠʠ ʦʪʜʝʣʴʥʳʭ 
ʩʬʝʨ ʤʝʟʦʬʘʟʳ [7, 8].  

ʇʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʢʦʢʩʫʝʤʦʩʪʠ, ʪʷʞʝʣʳʝ ʩʤʦʣʳ 

ʧʠʨʦʣʠʟʘ (ʊʉʇ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʣʝʛʢʠʤ 
ʬʨʘʢʮʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ 

ʜʠʩʪʠʣʣʷʪʥʳʭ ʢʨʝʢʠʥʛ-ʦʩʪʘʪʢʦʚ (ɼʂʆ) ï ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʛʦʣʴʯʘʪʦʛʦ ʢʦʢʩʘ. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʠʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 
ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʛʦʣʴʯʘʪʦʛʦ ʢʦʢʩʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʳʨʴʷ ʢʦʢʩʦʚʘʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʊʉʇ 

ʙʝʥʟʠʥʘ 

ʊʉʇ 
ʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ  

ɼʂʆ 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ
3
 1,0437 1,0374 1,037 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ, % 0,15 0,41 1,28 

ʂʦʢʩʫʝʤʦʩʪʴ, % ʤʘʩʩ 8,7 12,1 10,1 

ɿʦʣʴʥʦʩʪʴ, % ʤʘʩʩ < 0.01 < 0.01 < 0,02 

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ:    

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ 
ʧʝʨʝʛʦʥʢʠ, Áʉ 

201 235 237 

ɼʦ 350Áʉ 66,0 67,5 18 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʤʝʟʦʬʘʟʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʩʳʨʴʸ 
ʧʦʜʚʝʨʛʘʣʦʩʴ ʧʦʩʪʘʜʠʡʥʦʤʫ ʢʦʢʩʦʚʘʥʠʶ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʘʤʧʫʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩ ʟʘʛʨʫʟʢʦʡ ʦʢʦʣʦ 20 ʛ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

460Áʉ. ʀʟ ʦʩʪʘʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ  ʚʨʝʤʝʥʠ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʰʣʠʬʳ. ʉʪʨʫʢʪʫʨʫ 
ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʢʩʘ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ʦʧʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ 
ʦʩʪʘʪʢʦʚ ʢʦʢʩʦʚʘʥʠʷ, ʩʤʦʣ ʧʠʨʦʣʠʟʘ ʙʝʥʟʠʥʘ ʠ ʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ ʧʨʠ ʚʳʜʝʨʞʢʝ 30 ʤʠʥʫʪ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʥʠʤʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʦʪʨʦʧʥʫʶ ʤʘʩʩʫ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʥʝʡ ʩʬʝʨʘʤʠ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʩ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

 
 

 
ʘ) ʊʉʇ ʙʝʥʟʠʥʘ 

 
         ʙ) ʊʉʇ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

 

ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʦʩʪʘʪʢʦʚ ʢʦʢʩʦʚʘʥʠʷ 30 ʤʠʥʫʪ. 

 

 

 
 ʘ) ʊʉʇ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

 
 ʙ) ɼʠʩʪʠʣʣʷʪʥʦʛʦ ʢʨʝʢʠʥʛ ʦʩʪʘʪʢʘ 

 

ʈʠʩʫʥʦʢ 3 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʦʩʪʘʪʢʦʚ ʢʦʢʩʦʚʘʥʠʷ  

120 ʤʠʥʫʪ. 

 
ʇʦʩʣʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʚʳʜʝʨʞʢʠ 120 ʤʠʥʫʪ (ʨʠʩʫʥʦʢ 3) 

ʦʩʪʘʪʦʢ ʢʦʢʩʦʚʘʥʠʷ ʩʤʦʣ ʧʠʨʦʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʚʰʫʶʩʷ ʩʪʨʫʢʪʫʨʫ ʢʦʢʩʘ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ 

ʜʠʩʪʠʣʣʷʪʥʦʛʦ ʢʨʝʢʠʥʛ ʦʩʪʘʪʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʟʘʨʦʞʜʝʥʠʝ, ʨʦʩʪ 
ʠ ʢʦʘʣʝʩʮʝʥʮʠʷ ʩʬʝʨ ʤʝʟʦʬʘʟʳ. ʊʘʢʦʡ ʜʣʠʪʝʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ 
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ʠʥʪʝʨʚʘʣ ʨʦʩʪʘ ʩʬʝʨ ʤʝʟʦʬʘʟʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʳʨʴʷ. 

ʊʝʤ ʩʘʤʳʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʤʝʟʦʬʘʟʥʳʭ 
ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʢʘʨʙʦʥʠʟʘʮʠʠ ʪʷʞʝʣʳʭ ʩʤʦʣ ʧʠʨʦʣʠʟʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʠʥʘʤʠʢʠ ʤʝʟʦʬʘʟʥʳʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʜʠʩʪʠʣʣʷʪʥʦʛʦ ʢʨʝʢʠʥʛ-ʦʩʪʘʪʢʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʨʘʟʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʥʠʭ ʢʦʢʩʘ. 

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʤʝʟʦʬʘʟʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ 

ʢʦʢʩʦʚʘʥʠʷ. 
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ʉɽʂʎʀʗ 3. ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ 
 
 

ʆʩʝʰʥʶʢ ʈ. ɸ. 
ʌɻɹʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʮʝʥʪʨ ʵʢʩʪʨʝʥʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤ. ɸ.ʄ. ʅʠʢʠʬʦʨʦʚʘ ʄʏʉ ʈʦʩʩʠʠ, ʢʣʠʥʠʯʝʩʢʠʡ ʬʘʨʤʘʢʦʣʦʛ 
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ʂʆʅʊʈɸʉʊʀʅɼʋʎʀʈʆɺɸʅʅɸʗ ʅɽʌʈʆʇɸʊʀʗ: 

ʆʇʈɽɼɽʃɽʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʃɸɹʆʈɸʊʆʈʅʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ 
 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʩʨʝʜʩʪʚ (ʈʂʉ). ʇʦ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 

60 ʤʠʣʣʠʦʥʦʚ ʜʦʟ ʈʂʉ. ʆ ʚʘʞʥʦʩʪʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʯʠʥʘʷ ʩ 2004 ʛʦʜʘ ʧʝʨʠʦʜʠʯʝʩʢʠ 
ʧʨʦʭʦʜʠʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʬʨʦʧʘʪʠʠ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʩʠʥʦʥʠʤʠʯʥʳʝ ʪʝʨʤʠʥʳ ʵʪʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ - 
ʢʦʥʪʨʘʩʪ-ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʈʂʉ-ʥʝʬʨʦʧʘʪʠʷ ʠʣʠ 

ʥʝʬʨʦʧʘʪʠʷ, ʚʳʟʳʚʘʝʤʘʷ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

(ʅʈʂʉ). ʕʪʠ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʨʤʠʥʳ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʟʥʘʯʥʳʤʠ, 
ʠ ʤʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ 

ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ. 

ʇʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ, 

ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ ï ʵʪʦ ʧʘʪʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ 
ʧʨʦʷʚʣʷʝʪʩʷ ʦʩʪʨʳʤ ʥʘʨʫʰʝʥʠʝʤ ʧʦʯʝʯʥʦʡ ʬʫʥʢʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʪʝʯʝʥʠʝ 48-72 ʯʘʩʘ ʧʦʩʣʝ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ 
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ʚʚʝʜʝʥʠʷ ʈʂʉ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʨʝʘʪʠʥʠʥʘ ʩʳʚʦʨʦʪʢʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 25% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʦʡ 
ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʧʨʠʯʠʥʳ. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʨʘʟʚʠʪʠʠ 
ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʬʨʦʧʘʪʠʠ. ɺ ʦʜʥʠʭ ʨʘʙʦʪʘʭ ʪʘʢʠʤ 

ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʥʘ 25%, ʚ ʜʨʫʛʠʭ ï ʥʘ 50%, ʚ ʪʨʝʪʴʠʭ ï ʘʙʩʦʣʶʪʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʘʪʠʥʠʥʘ ʥʘ 0,5 ï 1,0 ʤʛ/ʤʣ, ʘ ʚ 
ʯʝʪʚʝʨʪʳʭ ï ʩʥʠʞʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ 

ʢʣʠʨʝʥʩʘ ʢʨʝʘʪʠʥʠʥʘ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʠʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 70-ʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʧʦʟʚʦʣʠʣʠ ʦʙʦʙʱʠʪʴ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʤʘʨʢʝʨʳ ʧʦʯʝʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʣʴʪʨʘʪʦʧʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ. 
ʆʩʥʦʚʥʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ 

ʈʂʉ-ʥʝʬʨʦʧʘʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ,  

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʜʝʣʴʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ ʜʦʩʪʘʪʦʯʥʦ 
ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʦʜʥʘʢʦ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʧʦʟʜʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ 
ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  
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ʈʠʩ. 1. ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ 

ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʬʨʦʧʘʪʠʠ (Gleeson T. et al., 2004). 

 

ɼʠʘʛʥʦʟ ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʬʨʦʧʘʪʠʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ (ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ) 
ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʂʉ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʧʦʟʜʥʦ ʩ ʧʦʟʠʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ɺʝʨʦʷʪʥʦ, ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʪʘʢ ʢʘʢ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʘʥʘʣʴʮʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʩʨʦʢ 

ʜʦ 48 ʯʘʩʦʚ (ʪʦ ʝʩʪʴ ʜʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 
ʢʨʝʘʪʠʥʠʥʘ). ʊʘʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʤʦʛʫʪ ʙʳʪʴ 

ʬʝʨʤʝʥʪʳ ʃɼɻ ʠ ɻɻʊʇ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʤʝʨʷʝʤʳʝ ʚ ʤʦʯʝ, ʠʣʠ 
ʠʟʤʝʥʝʥʠʝ ʠʦʥʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʯʠ. 
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ʈʝʚʢʦʚʘ ɺ. ɸ.
1
,
 
ʂʦʥʦʧʣʷʥʥʠʢʦʚ ɸ. ɻ.

2
  

1ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ, ʤʘʛʠʩʪʨ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè, ʛ. ʆʙʥʠʥʩʢ 
2ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ 

ʢʣʝʪʦʯʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ  
1,2ʌɻɹʋ ʄʝʜʠʮʠʥʩʢʠʡ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʄʠʥʟʜʨʘʚʘ ʈʌ, 

ʆʙʥʠʥʩʢ 

 

ɹʀʆʃʆɻʀʏɽʉʂʆɽ ɼɽʁʉʊɺʀɽ ɼɽʊʆʅɸʎʀʆʅʅʓʍ 

ʅɸʅʆɸʃʄɸɿʆɺ ʇʆ ʊɽʉʊɸʄ ɺʓɾʀɺɸɽʄʆʉʊʀ  

ʄɽɿɽʅʍʀʄɸʃʔʅʓʍ ʀ ɻɽʄʆʇʆʕʊʀʏɽʉʂʀʍ 

ʉʊɺʆʃʆɺʓʍ ʂʃɽʊʆʂ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʠ 
ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʛʦʤʝʦʩʪʘʟʘ. ʅʝ ʪʘʢ ʜʘʚʥʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʣʤʘʟʥʳʝ 

ʥʘʥʦʯʘʩʪʠʮʳ (ʥʘʥʦʘʣʤʘʟʳ) ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʩ ʟʘʜʘʥʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʦʚ, 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ in vivo ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʞʠʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʚʳʩʦʢʦʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʤʘʣʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʥʦʘʣʤʘʟʦʚ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʩʦʢʠʝ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʥʦʘʣʤʘʟʦʚ ʢ 

ʩʦʝʜʠʥʝʥʠʷʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʝʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ ʢʘʢ ʥʦʚʦʛʦ ʘʜʩʦʨʙʝʥʪʘ ʠ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ ʜʣʷ 

ʩʚʷʟʳʚʘʥʠʷ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʠ ʪʦʢʩʠʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʘʢ ʥʦʩʠʪʝʣʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ.  

ʄʘʪʝʨʠʣʳ ʠ ʤʝʪʦʜʳ 

1. ʂʫʣʴʪʫʨʘ ʄʉʂ ʙʳʣʘ ʚʳʨʘʱʝʥʘ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ 
ʣʠʥʠʠ ɺʠʩʪʘʨ, ʩʘʤʮʦʚ ʚ ʚʦʟʨʘʩʪʝ 2,5 ʤʝʩʷʮʝʚ, ʤʘʩʩʦʡ 180 
ʛ. ɼʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ 1% 0,3 ʤʣ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ. ʅʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ ʧʨʦʚʦʜʠʣʩʷ 

ʟʘʙʦʡ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʣʠʚʥʦʛʦ 
(ʢʦʥʬʣʶʝʥʪʥʦʛʦ) ʤʦʥʦʩʣʦʷ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʢʦʣʦʥʠʠ 

ʢʣʝʪʦʢ ʬʠʢʩʠʨʦʚʘʣʠ ʵʪʘʥʦʣʦʤ, ʢʨʘʩʠʣʠ ʧʦ 

ʈʦʤʘʥʦʚʩʢʦʤʫ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʢʦʣʦʥʠʡ.  ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ 
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ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʪʦʯʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 3 ʧʦʚʪʦʨʥʦʩʪʠ ʧʦʩʝʚʘ ʢʣʝʪʦʢ ʚ 

ʦʪʜʝʣʴʥʳʝ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʬʣʘʢʦʥʳ. ɿʥʘʯʠʤʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʨʘʤʝʨʘ-

ʋʵʣʯʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ Excel. 

2. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʥʙʨʝʜʥʳʭ ʤʳʰʘʭ (BALB/c), 
ʩʘʤʢʠ 4 ʤʝʩʷʮʘ, ʤʘʩʩʦʡ 22-24 ʛ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʚʠʚʘʨʠʷ. ʄʳʰʝʡ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʛʘʤʤʘ-ʣʫʯʝʡ 

ʥʘ ʘʧʧʘʨʘʪʝ ñʃʫʯò (ʠʩʪʦʯʥʠʢ ʉʦ
60
, ʜʦʟʘ 4 ɻʨ, ʤʦʱʥʦʩʪʴ 

45,5 ʩɻʨ/ʤʠʥ).  ɼʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ 0,2 ʤʣ, 1% 

ʨʘʩʪʚʦʨ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʟʘ ʩʫʪʢʠ ʜʦ 

ʦʙʣʫʯʝʥʠʷ. ʏʝʨʝʟ 8 ʩʫʪʦʢ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʫʩʳʧʣʷʣʠ, ʩʝʣʝʟʝʥʢʠ 

ʠʟʚʣʝʢʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʜʣʷ ʧʦʜʩʯʝʪʘ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʠʡ, ʜʠʘʤʝʪʨʦʤ >0,2 ʤʤ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʚʳʞʠʚʰʠʤʠ ʩʪʚʦʣʦʚʳʤʠ ʢʨʦʚʝʪʚʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ, 
ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ ʂʆɽ-ʉ-8. ɺ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʚ ʵʪʠʭ ʦʧʳʪʘʭ ʙʳʣʦ ʧʦ 12 ʤʳʰʝʡ. ɿʥʘʯʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʨʘʤʝʨʘ-
ʋʵʣʯʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ Excel.  

3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʘ ʚ/ʚ ʚʚʝʜʝʥʠʷ ʥʘʥʦʘʣʤʘʟʦʚ 

ʤʳʰʘʤ, ʩ ʧʨʠʚʠʪʦʡ ʦʧʫʭʦʣʴʶ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 
ʤʳʰʘʭ ʣʠʥʠʠ C57B1/6, ʩʘʤʮʳ 3 ʤʝʩʷʮʘ, ʤʘʩʩʦʡ 20-22 ʛ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʚʘʨʠʷ. ɿʘ 8 ʜʥʝʡ ʜʦ ʚʚʝʜʝʥʠʷ ʩʫʩʧʝʥʟʠʠ 

ʥʘʥʦʘʣʤʘʟʦʚ ʤʳʰʘʤ ʙʳʣʘ ʧʨʠʚʠʪʘ ʚ/ʤ ʦʧʫʭʦʣʴ ï 
ʢʘʨʮʠʥʦʤʘ ʣʝʛʢʠʭ ʃʴʶʠʩʘ (ʰʪʘʤʤ LLC, ʚʚʦʜʠʣʠ 10

6
 

ʢʣʝʪʦʢ ʚ ʤʳʰʮʳ ʧʨʘʚʦʛʦ ʙʝʜʨʘ). ʅʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ 

ʪʨʘʩʧʣʘʥʪʘʮʠʠ ʞʠʚʦʪʥʳʤ ʦʧʫʭʦʣʠ ʧʨʦʚʦʜʠʣʠ ʧʦʜʩʯʝʪ 
ʦʙʲʝʤʘ ʧʝʨʚʠʯʥʦʛʦ ʫʟʣʘ ʦʧʫʭʦʣʠ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʪʘʩʪʘʟʦʚ ʚ ʣʝʛʢʠʭ. ʕʬʬʝʢʪ ʠʟʫʯʘʣʠ ʥʘ 2-ʭ ʛʨʫʧʧʘʭ 

ʩʨʘʚʥʝʥʠʷ: ʢʦʥʪʨʦʣʴʥʦʡ, ʢʦʪʦʨʦʡ ʚʚʦʜʠʣʠ ʬʠʟʨʘʩʪʚʦʨ, ʠ 
ʦʧʳʪʥʦʡ, ʢʦʪʦʨʦʡ ʚʚʦʜʠʣʠ ʩʫʩʧʝʥʟʠʶ ʥʘʥʦʘʣʤʘʟʦʚ. ɺ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʧʦ 12 ʞʠʚʦʪʥʳʭ. ɿʥʘʯʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ Excel. 
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ʈʝʟʫʣʴʪʘʪʳ 

1 ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ ʚʚʝʜʝʥʠʷ ʜʝʪʦʥʘʮʠʦʥʥʳʭ 

ʥʘʥʦʘʣʤʘʟʦʚ ʢʨʳʩʘʤ ʣʠʥʠʠ Wistar  ʧʦ ʪʝʩʪʫ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (ʄʉʂ) 

ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, 
ʧʦʵʪʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʵʪʠʭ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʜʝʪʦʥʘʮʠʦʥʥʳʭ ʥʘʥʦʘʣʤʘʟʦʚ ʥʘ ʧʦʧʫʣʷʮʠʶ 

ʄʉʂ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘʥʦʘʣʤʘʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʝʪʦʥʘʮʠʦʥʥʳʤ 
ʩʧʦʩʦʙʦʤ, ʥʝʪʦʢʩʠʯʥʳ.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʨʘʚʥʝʥʠʝ ʯʠʩʣʘ ʢʦʣʦʥʠʡ ʢʣʝʪʦʢ  

ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʘʥʦʘʣʤʘʟʦʚ 

 (* ï ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, ʨ<0,05) 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʚʚʝʜʝʥʠʝ ʜʝʪʦʥʘʮʠʦʥʥʳʭ 

ʥʘʥʦʘʣʤʘʟʦʚ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʄʉʂ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ, ʪ.ʦ. 
ʜʘʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ.  

2 ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ ʚʚʝʜʝʥʠʷ ʜʝʪʦʥʘʮʠʦʥʥʳʭ 

ʥʘʥʦʘʣʤʘʟʦʚ ʤʳʰʘʤ ʧʦ ʪʝʩʪʫ ʩʝʣʝʟʝʥʦʯʥʳʭ ʵʥʜʦʢʦʣʦʥʠʡ  

ʂʘʢ ʚ ʩʣʫʯʘʝ ʩ ʄʉʂ, ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʥʳʝ 

ʚ ʦʨʛʘʥʠʟʤ ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ 

çʥʠʰʘʭè ʩʪʚʦʣʦʚʳʭ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʢʘʢʠʤ-ʪʦ, ʧʦʢʘ 
ʥʝʠʟʚʝʩʪʥʳʤ ʦʙʨʘʟʦʤ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʭʦʜ ʩʝʣʝʟʝʥʦʯʥʳʭ 
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ʵʥʜʦʢʦʣʦʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

(ʩʤ. ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɺʳʭʦʜ ʩʝʣʝʟʝʥʦʯʥʳʭ ʵʥʜʦʢʦʣʦʥʠʡ ʫ ʤʳʰʝʡ  

ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʥʘʥʦʘʣʤʘʟʦʚ  

(* ï ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, ʨ<0,05) 

ˉ ɻʨʫʧʧʳ ʄʘʩʩʘ ʩʝʣʝʟʝʥʢʠ, ʤʛ ʂʆɽ-ʉ 

1 ʆʙʣʫʯʝʥʠʝ 54,5 Ñ 1,5 2,8 Ñ 0,7 

2 ɼʝʪʦʥʘʮʠʦʥʥʳʝ 

ʥʘʥʦʘʣʤʘʟʳ 
56,6 Ñ 2,2 3,8 Ñ 0,6 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ  ʩʪʚʦʣʦʚʳʭ ʢʨʦʚʝʪʚʦʨʥʳʭ ʢʣʝʪʦʢ, ʧʦʜʦʙʥʦ 

ʪʦʤʫ, ʢʘʢ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʤ ʧʝʨʝʜ 
ʦʙʣʫʯʝʥʠʝʤ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʦʚ ʩ çʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ 

ʧʨʦʪʠʚʦʣʫʯʝʚʦʡ ʟʘʱʠʪʳè (ʪʘʢʠʭ ʢʘʢ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ, ʬʘʢʪʦʨ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʠ ʜʨ.).  

3 ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʚ/ʚ ʚʚʝʜʝʥʠʷ ʩʫʩʧʝʥʟʠʠ 

ʥʘʥʦʘʣʤʘʟʦʚ ʤʳʰʘʤ, ʩ ʧʨʠʚʠʪʦʡ ʦʧʫʭʦʣʴʶ ï ʢʘʨʮʠʥʦʤʳ 

ʣʝʛʢʠʭ ʃʴʶʠʩʘ 

ʄʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʦʧʫʭʦʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʥʢʦʣʦʛʠʠ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʝʜʥʠʟʦʣʦʥ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʫʤʝʥʴʰʘʝʪ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʢʘʨʮʠʥʦʤʳ ʣʝʛʢʠʭ 
ʃʴʶʠʩ. ʇʦʤʠʤʦ ʧʨʝʜʥʠʟʦʣʦʥʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ  ʙʨʫʬʝʥ, ʜʠʢʣʦʬʝʥʘʢ, 

ʧʠʨʦʢʩʠʢʘʤ, ʠʥʜʦʤʝʪʘʮʠʥ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ. ʅʘʤʠ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʩʫʩʧʝʥʟʠʠ ʥʘʥʦʘʣʤʘʟʦʚ ʥʘ 
ʨʦʩʪ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʦʧʫʭʦʣʠ (ʩʤ. ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʝ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧ (* ï ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ, ʨ<0,05) 

ˉ ɻʨʫʧʧʘ 

ʆʙʲʝʤ 
ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ, ʩʤ
3 

M Ñ m 

ʂʦʣʠʯʝʩʪʚʦ 
ʤʝʪʘʩʪʘʟʦʚ ʚ 

 ʣʝʛʢʠʭ 

M Ñ m 

1 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, 
ʚʚʝʜʝʥʠʝ ʬʠʟʨʘʩʪʚʦʨʘ 

6,3 Ñ 0,8 24 Ñ 3 

2 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ, 

ʚʚʝʜʝʥʠʝ ʩʫʩʧʝʥʟʠʠ 

ʥʘʥʦʘʣʤʘʟʦʚ 

3,5 Ñ 0,7* 8 Ñ 2* 

 

ʅʘʥʦʘʣʤʘʟʳ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʩʥʠʟʠʣʠ ʦʙʲʝʤ ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ ʚ 3 ʨʘʟʘ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʩʪʘʟʦʚ ʚ ʣʝʛʢʠʭ. ʊ.ʢ. ʨʘʢʦʚʳʝ 
ʢʣʝʪʢʠ ʙʳʩʪʨʦ ʟʘʢʘʯʠʚʘʶʪ ʧʨʦʪʠʚʦʨʘʢʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʅʘ ʵʪʦʪ ʚʠʜ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 90% ʥʝʫʜʘʯʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʤ ʨʘʢʝ. ʇʨʠʤʝʥʝʥʠʝ ʥʘʥʦʘʣʤʘʟʦʚ ʤʦʞʝʪ ʨʝʰʠʪʴ 
ʵʪʫ ʧʨʦʙʣʝʤʫ.  

 

ɿʘʢʣʶʯʝʥʠʝ 
ʉ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʦ ʥʘʥʦʦʙʲʝʢʪʘʭ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʧʨʠʚʣʝʢʣʠ ʢ ʩʝʙʝ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ. ʐʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʳ 
ʦʯʠʩʪʢʠ ʥʘʥʦʘʣʤʘʟʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʠ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʟ-ʟʘ ʥʠʟʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʫʥʠʢʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʥʦʘʣʤʘʟʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʷʜʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, 
ʢʘʢ ʥʦʩʠʪʝʣʠ ʣʝʢʘʨʩʪʚ, ʛʝʥʦʚ ʠ ʙʝʣʢʦʚ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʤʝʪʦʜʠʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʪ.ʜ.  

ʄʝʟʝʥʭʠʘʣʴʥʳʝ ʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ï 
ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʚʝʜʝʥʥʳʝ ʣʝʪʘʣʴʥʦ 

ʦʙʣʫʯʝʥʥʳʤ ʞʠʚʦʪʥʳʤ ʄʉʂ, ʠʩʧʦʣʴʟʫʷ ʚʳʜʝʣʷʝʤʳʝ ʠʤʠ 

ʧʘʨʘʢʨʠʥʥʳʝ ʘʛʝʥʪʳ, ʩʧʦʩʦʙʥʳ çʩʧʘʩʘʪʴè ʦʪ ʛʠʙʝʣʠ ʥʝʙʦʣʴʰʫʶ 
ʬʨʘʢʮʠʶ ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ, ʚʳʞʠʚʰʠʭ ʜʨʫʛʠʭ ʪʠʧʦʚ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʥʨ., ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 
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(ɻʉʂ)  ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʪʴ ʞʠʚʦʪʥʳʭ ʦʪ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʛʠʙʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʵʪʠʭ ʛʨʫʧʧ 

ʢʣʝʪʦʢ ʧʦʚʳʰʘʝʪ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʟʤʘ.  
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʝʪʦʥʘʮʠʦʥʥʳʝ ʥʘʥʦʘʣʤʘʟʳ ʩʧʦʩʦʙʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʪʴ ʨʦʩʪ 

ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ, ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʷʩʴ 
ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʜʣʷ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʪʝʨʘʧʠʠ ʠ 

ʥʘʜʝʞʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʜʣʷ ʜʨʫʛʠʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ 

ʩʨʝʜʩʪʚ.  

 
 

 

 

ʉɽʂʎʀʗ 4. ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʂʫʟʥʝʮʦʚʘ ɸ. ɸ. 
ɸʩʧʠʨʘʥʪʢʘ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 

 

çʇʀʉʔʄʆ ʉʆʈʆʂɸ ʐɽʉʊʀè  

ɺ ʂʆʅʊɽʂʉʊɽ ɼʀʉʉʀɼɽʅʊʉʂʆɻʆ ɼɺʀɾɽʅʀʗ  

ɺ ʅʆɺʆʉʀɹʀʈʉʂʆʄ ɸʂɸɼɽʄɻʆʈʆɼʂɽ 

 
ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1960-ʭ ʛʛ. ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ 

ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʧʦʟʠʮʠʦʥʥʳʝ ʛʨʫʧʧʳ. ɺʘʞʥʫʶ 

ʨʦʣʴ ʜʣʷ ʦʧʧʦʟʠʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʳʛʨʘʣ çʇʨʦʮʝʩʩ ʯʝʪʳʨʝʭè, 
ʢʦʪʦʨʳʡ ʩʦʩʪʦʷʣʩʷ ʩ 8 ʧʦ 12 ʷʥʚʘʨʷ 1968 ʛ. ʚ ʄʦʩʢʚʝ. ʉʫʜ 

ʩʦʩʪʦʷʣʩʷ ʥʘʜ ʖʨʠʝʤ ɻʘʣʘʥʩʢʦʚʳʤ, ɸʣʝʢʩʘʥʜʨʦʤ 

ɻʠʥʟʙʫʨʛʦʤ, ɸʣʝʢʩʝʝʤ ɼʦʙʨʦʚʦʣʴʩʢʠʤ ʠ ɺʝʨʦʡ ʃʘʰʢʦʚʦʡ, 

ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʨʝʜʲʷʚʣʝʥʦ ʦʙʚʠʥʝʥʠʝ ʚ çʘʥʪʠʩʦʚʝʪʩʢʦʡ 
ʘʛʠʪʘʮʠʠ ʠ ʧʨʦʧʘʛʘʥʜʝè. ɻʣʘʚʥʳʤ ʧʫʥʢʪʦʤ ʦʙʚʠʥʝʥʠʷ, 

ʚʳʜʚʠʥʫʪʦʛʦ ʧʨʦʪʠʚ ɸ. ɻʠʥʟʙʫʨʛʘ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʤ çɹʝʣʘʷ 

ʢʥʠʛʘè ð ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʦ ʜʝʣʝ ɸ. 
ʉʠʥʷʚʩʢʦʛʦ ʠ ʖ. ɼʘʥʠʵʣʷ. ʖ. ɻʘʣʘʥʩʢʦʚʘ ʦʙʚʠʥʷʣʠ ʚ 

ʩʦʩʪʘʚʣʝʥʠʠ ʠʤ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʣʠʪʝʨʘʪʫʨʥʦ-ʬʠʣʦʩʦʬʩʢʦʛʦ ʘʣʴʤʘʥʘʭʘ çʌʝʥʠʢʩ-66è; ɸ. 

http://www.memo.ru/history/diss/books/DELO_4-x/feniks.htm
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ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ ʦʙʚʠʥʷʣʠ ʚ ʘʚʪʦʨʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʪʝʢʩʪʦʚ, 

ʧʦʤʝʱʸʥʥʳʭ ʚ çʌʝʥʠʢʩʝ-66è. ɺ. ʃʘʰʢʦʚʦʡ  ʚʤʝʥʷʣʠ ʚ ʚʠʥʫ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚ ʧʝʨʝʧʝʯʘʪʢʝ ʦʙʦʠʭ ʩʙʦʨʥʠʢʦʚ. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʦʜʩʫʜʠʤʳʤ ʠʥʢʨʠʤʠʥʠʨʦʚʘʣʘʩʴ çʧʨʝʩʪʫʧʥʘʷ ʩʚʷʟʴè ʩ 

ʵʤʠʛʨʘʥʪʩʢʦʡ ʘʥʪʠʩʦʚʝʪʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ çʅʘʨʦʜʥʦ-ʪʨʫʜʦʚʦʡ 

ʩʦʶʟè. ɺʦ ʚʨʝʤʷ ʩʫʜʘ, ʢʦʛʜʘ ʙʳʣʘ ʨʘʟʚʝʨʥʫʪʘ ʰʠʨʦʢʘʷ ʢʘʤʧʘʥʠʷ 
ʚ ʩʦʚʝʪʩʢʦʡ ʧʨʝʩʩʝ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʦʩʦʙʦ ʘʢʮʝʥʪʠʨʦʚʘʣʘʩʴ 

ʠʤʝʥʥʦ ʵʪʘ ʯʘʩʪʴ ʦʙʚʠʥʝʥʠʷ.  

çɼʝʣʦ ʯʝʪʳʨʸʭè, ʢʦʪʦʨʦʝ ʧʦʟʞʝ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʠʤʝʥʥʦ 

ʪʘʢ, ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʛʨʦʤʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
1960ð1980-ʭ ʛʛ. ʠ ʠʤʝʣʦ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʉʘʤ ʬʘʢʪ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʯʝʚʠʜʥʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʤʦʪʠʚʘʤ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʭʦʜʝ ʩʣʝʜʩʪʚʠʷ ʠ 
ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʩʪʘʚʰʠʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ, 

ʩʫʨʦʚʦʩʪʴ ʧʨʠʛʦʚʦʨʦʚ, ʚʳʥʝʩʝʥʥʳʭ ɻʘʣʘʥʩʢʦʚʫ ʠ ɻʠʥʟʙʫʨʛʫ ð 

ʚʩʝ ʵʪʦ ʚʳʟʚʘʣʦ ʚʦʣʥʫ ʧʨʦʪʝʩʪʦʚ, ʤʘʩʰʪʘʙʳ ʢʦʪʦʨʦʡ ʙʳʣʠ 

ʥʝʩʨʘʚʥʠʤʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʉʉʉʈ 
ʜʠʩʩʠʜʝʥʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ.  

ʆʯʝʥʴ ʩʢʦʨʦ ʵʪʘ ʜʠʩʩʠʜʝʥʪʩʢʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʷʚʠʣʘ ʩʚʦʝ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ: ʚ ʘʧʨʝʣʝ 1968 ʛ. ʫʚʠʜʝʣ ʩʚʝʪ ʧʝʨʚʳʡ 
ʥʦʤʝʨ çʍʨʦʥʠʢʠ ʪʝʢʫʱʠʭ ʩʦʙʳʪʠʡè ð ʩʘʤʠʟʜʘʪʩʢʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ ʧʨʘʚʦʟʘʱʠʪʥʠʢʦʚ, ʢʦʪʦʨʳʡ ʠ ʙʳʣ 

ʧʦʩʚʷʱʸʥ çʇʨʦʮʝʩʩʫ ʯʝʪʳʨʝʭè. 
ɺ ʧʝʨʚʦʤ ʞʝ ʚʳʧʫʩʢʝ çʍʨʦʥʠʢʠè ʛʦʚʦʨʠʣʦʩʴ ʦ ʧʠʩʴʤʝ 

ɻʝʥʝʨʘʣʴʥʦʤʫ ʧʨʦʢʫʨʦʨʫ ʉʉʉʈ ʠ ʚ  ɺʝʨʭʦʚʥʳʡ  ʩʫʜ ʈʉʌʉʈ ʚ 

ʟʘʱʠʪʫ ʖ. ɻʘʣʘʥʩʢʦʚʘ, ɸ. ɻʠʥʟʙʫʨʛʘ, ɸ. ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ ʠ ɺ. 

ʃʘʰʢʦʚʦʡ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʠʣʦ ʦʪ ʛʨʫʧʧʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ,  
ʠʥʞʝʥʝʨʦʚ,  ʘʩʧʠʨʘʥʪʦʚ ʠʟ ʅʦʚʦʩʠʙʠʨʩʢʘ, ʢʦʪʦʨʦʝ ʩʦʙʨʘʣʦ 

ʩʦʨʦʢ ʰʝʩʪʴ ʧʦʜʧʠʩʝʡ [1]. ʇʠʩʴʤʦ ʚʳʨʘʞʘʣʦ ʪʨʝʚʦʛʫ  ʧʦ  ʧʦʚʦʜʫ  

ʥʘʨʫʰʝʥʠʷ ʧʨʠʥʮʠʧʘ ʛʣʘʩʥʦʩʪʠ, ʘʚʪʦʨʳ ʪʨʝʙʦʚʘʣʠ ʦʪʤʝʥʠʪʴ 
ʧʨʠʛʦʚʦʨ, ʧʝʨʝʩʤʦʪʨʝʪʴ ʜʝʣʦ ʠ ʧʨʠʚʣʝʯʴ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʚʠʥʦʚʥʠʢʦʚ ʥʘʨʫʰʝʥʠʷ ʛʣʘʩʥʦʩʪʠ ʠ ʟʘʢʦʥʥʦʩʪʠ.  

ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʪʝʩʪʘ ʫʩʠʣʠʚʘʣʘʩʴ ʪʝʤ, ʯʪʦ ʩʨʝʜʠ 
çʧʦʜʧʠʩʘʥʪʦʚè ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʪʨʫʜʥʠʢʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ɸʢʘʜʝʤʛʦʨʦʜʢʘ 

(ʪʨʠʥʘʜʮʘʪʠ ʠʟ ʯʝʪʳʨʥʘʜʮʘʪʠ), ʘ ʪʘʢʞʝ ʅɻʋ ʠ ʌʄʐ. ʇʨʘʚʜʘ, 

ʧʦʜ ʧʠʩʴʤʦʤ ʥʝ ʙʳʣʦ ʧʦʜʧʠʩʝʡ ʥʘʫʯʥʦʡ ʵʣʠʪʳ (ʘʢʘʜʝʤʠʢʦʚ ʠ 
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ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ), ʦʜʥʘʢʦ ʝʛʦ ʧʦʜʜʝʨʞʘʣ ʨʷʜ ʠʟʚʝʩʪʥʳʭ 

ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʷʪʝʨʦ ʜʦʢʪʦʨʦʚ ʥʘʫʢ. ʉʨʝʜʠ ʥʠʭ 

ʤʘʪʝʤʘʪʠʢʠ ʖ. ʌ. ɹʦʨʠʩʦʚ, ɸ. ɺ. ɻʣʘʜʢʠʡ, ɸ. ʀ. ʌʝʪ; ʙʠʦʣʦʛ ʈ. 
ʃ. ɹʝʨʛ, ʠʩʪʦʨʠʢ ʄ. ʄ. ɻʨʦʤʳʢʦ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʷʜ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ, ʩʪʘʚʰʠʭ ʫʯʘʩʪʥʠʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʢʮʠʠ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʙʠʣʠʩʴ ʚʧʝʯʘʪʣʷʶʱʠʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  
ʄʥʦʛʠʝ çʧʦʜʧʠʩʘʥʪʳè ʙʳʣʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʢʘʢ 

ʠʥʠʮʠʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʢʣʫʙʝ çʇʦʜ ʠʥʪʝʛʨʘʣʦʤè. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

çʧʠʩʴʤʦ ʩʦʨʦʢʘ ʰʝʩʪʠè ʦʙʲʝʜʠʥʠʣʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʫʶ, 
ʫʩʧʝʰʥʫʶ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʣʘʥʝ ʯʘʩʪʴ 

ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʦʚʦʩʠʙʠʨʩʢʦʛʦ ɸʢʘʜʝʤʛʦʨʦʜʢʘ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʜʘʥʥʳʡ ʠʥʮʠʜʝʥʪ ʚʳʟʚʘʣ ʯʨʝʟʚʳʯʘʡʥʦ 
ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʚʣʘʩʪʝʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʥʝʟʘʜʦʣʛʦ ʜʦ ʵʪʦʛʦ 

ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʧʨʦʠʟʦʰʝʣ ʜʨʫʛʦʡ çʩʢʘʥʜʘʣè ï ʟʥʘʤʝʥʠʪʳʡ 

ʬʝʩʪʠʚʘʣʴ çʙʘʨʜʦʚè, çʛʚʦʟʜʝʤè ʢʦʪʦʨʦʛʦ ʩʪʘʣʠ ʚʳʩʪʫʧʣʝʥʠʷ ɸ. 

ɽ. ɻʘʣʠʯʘ. ɺʩʝ ʵʪʦ ʙʳʣʦ ʦʮʝʥʝʥʦ ʦʬʠʮʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʢʘʢ 
ʩʚʦʝʛʦ ʨʦʜʘ çʘʥʪʠʩʦʚʝʪʩʢʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷè. 

ɺʦʣʥʘ  ʨʝʧʨʝʩʩʠʡ, ʢʦʩʥʫʣʘʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʯʣʝʥʦʚ 

ʧʘʨʪʠʠ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʝ ʦʩʥʦʚʥʦʡ ʠʜʝʝʡ  ʛʦʥʝʥʠʷ  ʩʪʘʣʦ  
ʩʪʨʝʤʣʝʥʠʝ ʦʯʠʩʪʠʪʴ ɸʢʘʜʝʤʛʦʨʦʜʦʢ,   ʪʦ   ʝʩʪʴ   ʠʥʩʪʠʪʫʪʳ   

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ   ɸʢʘʜʝʤʠʠ ʅʘʫʢ   ʠ ʫʥʠʚʝʨʩʠʪʝʪ,  ʦʪ ʪʝʭ,  

ʢʪʦ ʧʦʜʧʠʩʘʣ ʧʠʩʴʤʦ  ʥʦʚʦʩʠʙʠʨʮʝʚ.   
ʇʨʦʪʦʢʦʣ ʦʙʱʝʛʦ ʧʘʨʪʠʡʥʦʛʦ ʩʦʙʨʘʥʠʷ ʅɻʋ 26 ʩʝʥʪʷʙʨʷ 

1968 ʛ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çéʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʥʘʨʫʰʘʝʪʩʷ ʧʨʠʥʮʠʧ ʧʦʜʙʦʨʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʭ ʢʘʜʨʦʚ ʧʦ 

ʜʝʣʦʚʳʤ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ 
ʢ ʢʘʬʝʜʨʘʤ ʬʠʣʦʩʦʬʠʠ, ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʧʦʜʙʦʨʘ ʥʝ ʟʘʤʝʜʣʠʣ ʩʢʘʟʘʪʴʩʷ ʚ ʤʦʤʝʥʪ 

ʦʙʦʩʪʨʝʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʙʦʨʴʙʳ, ʢʦʛʜʘ 19 ʩʦʪʨʫʜʥʠʢʦʚ 
ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜʧʠʩʘʣʠ ʠʟʚʝʩʪʥʦʝ ʢʣʝʚʝʪʥʠʯʝʩʢʦʝ 

ʧʠʩʴʤʦ, ʩʳʛʨʘʚʰʝʝ ʥʘ ʨʫʢʫ ʙʫʨʞʫʘʟʥʦʡ ʧʨʦʧʘʛʘʥʜʝéè [2].  

ʉʦʪʨʫʜʥʠʢʦʚ, ʧʦʜʧʠʩʘʚʰʠʭ ʧʠʩʴʤʦ, ʦʞʠʜʘʣʠ ʨʘʟʣʠʯʥʳʝ 
ʩʘʥʢʮʠʠ: ʦʪ ʙʦʣʝʝ ʠʣʠ  ʤʝʥʝʝ ʥʘʩʪʦʡʯʠʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʫʡʪʠ  

çʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶè ʜʦ ʫʛʨʦʟ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʰʢʦʣʳ 

ʜʘʞʝ ʧʨʝʜʣʦʞʠʣʠ ʨʘʙʦʪʫ ʠ ʢʚʘʨʪʠʨʫ ʚ ʩʘʤʦʤ ʅʦʚʦʩʠʙʠʨʩʢʝ, 
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ʣʠʰʴ ʙʳ ʥʝ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ. 36-ʣʝʪʥʠʡ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ 

ʉʆ ɸʅ ʈ. ʉʘʛʜʝʝʚ ʧʨʝʜʣʦʞʠʣ çʚʳʛʥʘʪʴ ʚʩʝʭ ʠʟ  ɸʢʘʜʝʤʛʦʨʦʜʢʘ, 

ʧʫʩʪʴ ʠʜʫʪ ʛʨʫʟʠʪʴ ʩʚʠʥʮʦʚʳʝ ʯʫʰʢʠè. ɺ ʛʦʥʝʥʠʷʭ ʦʪʣʠʯʠʣʠʩʴ 
ʘʢʘʜʝʤʠʢ ʊʨʦʬʠʤʯʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɼ. ɹʝʣʷʝʚ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʉʣʠʥʴʢʦ, ʧʨʦʨʝʢʪʦʨ ʫʥʠʚʝʨʩʠʪʝʪʘ ɽ. ɹʠʯʝʥʢʦʚ. 

ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʜʝʢʘʥʘ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʯʣʝʥʘ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɺ. ɸʚʨʦʨʠʥʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣʦ ʟʘʢʨʳʪʦ 

ʦʪʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʦʛʦ ʧʦʜʧʠʩʘʣʠ ʧʠʩʴʤʦ. ʀʩʪʦʯʥʠʢʠ 
ʩʦʦʙʱʘʣʠ, ʯʪʦ ʧʦʜ ʫʛʨʦʟʦʡ ʦʢʘʟʘʣʦʩʴ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʦʪʜʝʣʝʥʠʷ 
ʩʝʚʝʨʥʳʭ ʷʟʳʢʦʚ ʠ ʩʠʙʠʨʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʀʥʩʪʠʪʫʪʝ 

ʬʠʣʦʩʦʬʠʠ, ʠʩʪʦʨʠʠ ʠ ʣʠʪʝʨʘʪʫʨʳ ʉʆ ɸʅ [3]. 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʚʳʧʫʩʢʘʭ çʍʨʦʥʠʢʠ ʪʝʢʫʱʠʭ ʩʦʙʳʪʠʡè 

ʙʳʣʠ ʩʦʦʙʱʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʩʠʪʫʘʮʠʠ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ. ʊʘʢ, ʚ 
24-ʦʤ ʠ 25-ʦʤ ʚʳʧʫʩʢʘʭ ʚ ʨʘʟʜʝʣʝ çɸʨʝʩʪʳ, ʦʙʳʩʢʠ, ʜʦʧʨʦʩʳè 

ʙʳʣʠ ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ɻ. ʗʙʣʦʥʩʢʦʤ ʠ ɸ. ʈʳʙʘʢʦʚʝ, ʫ ʢʦʪʦʨʳʭ 

14 ʷʥʚʘʨʷ 1972 ʛ. ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʦʙʳʩʢʠ ʧʦ ʜʝʣʫ ˉ 24. ʋ ɸ. 
ʈʳʙʘʢʦʚʘ ʙʳʣʠ ʠʟʲʷʪʳ ʩʪʝʢʣʦʛʨʘʬ ʠ ʩʘʤʠʟʜʘʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ. 

ʉʘʤ ʞʝ ʦʥ ʙʳʣ ʘʨʝʩʪʦʚʘʥ, ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʙʳʣʠ ʚʳʟʚʘʥʳ 

ʥʘ ʜʦʧʨʦʩʳ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʜʝʣʘ ɸʣʝʢʩʘʥʜʨʘ ʈʳʙʘʢʦʚʘ ʩʢʘʟʘʥʦ, 
ʯʪʦ ʦʥ çʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʣʩʷ ʭʨʘʥʝʥʠʝʤ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ 

ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʣʠʪʝʨʘʪʫʨʳ 

ʢʣʝʚʝʪʥʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʨʦʯʘʱʝʡ ʩʦʚʝʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʩʪʨʦʡ ʚ ʮʝʣʷʭ ʧʦʜʨʳʚʘ 
ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠè [4]. ʇʦʟʞʝ, ʢʘʢ ʩʦʦʙʱʘʝʪ 27-ʡ ʚʳʧʫʩʢ çʍʊʉè 

ʈʳʙʘʢʦʚ ʧʨʠʟʥʘʥ ʥʝʚʤʝʥʷʝʤʳʤ (ʜʠʘʛʥʦʟ ï ʰʠʟʦʬʨʝʥʠʷ), ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. 
ʉʝʨʙʩʢʦʛʦ [5].  

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʷ ʨʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʤ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʚ ʢʦʥʮʝ 1960-ʭ ʛʛ., ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʛʨʦʤ çʧʦʜʧʠʩʘʥʪʦʚè ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʧʠʩʘʣʩʷ ʚ ʦʙʱʠʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʬʦʥ ʩʪʨʘʥʳ. ʀʤʝʥʥʦ ʚ 

ʵʪʦ ʚʨʝʤʷ ʚʣʘʩʪʠ ʩʪʨʝʤʠʣʠʩʴ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʘʟʚʝʷʪʴ ʠʣʣʶʟʠʠ 

çʦʪʪʝʧʝʣʠè. 
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ʇʨʠ ʚʩʝʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʠʩʪʦʨʠʠ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʢʘʤʧʘʥʠʷ çʧʦʜʧʠʩʘʥʪʦʚè ʜʘʝʪ ʭʦʨʦʰʫʶ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʠʟʘ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʮʝʥʥʦʩʪʥʳʭ ʥʦʨʤ ʣʦʢʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ. ʋʯʝʥʳʝ ʦʩʪʨʦ ʠ ʣʠʯʥʦ 

ʚʦʩʧʨʠʥʠʤʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʂʘʤʧʘʥʠʷ çʧʦʜʧʠʩʘʥʪʦʚè ʙʳʣʘ ʦʬʠʮʠʘʣʴʥʦ 
ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʘʥʪʠʩʦʚʝʪʩʢʘʷ ʠ ʘʥʪʠʢʦʤʤʫʥʠʩʪʠʯʝʩʢʘʷ 

ʘʢʮʠʷ. ɺʨʷʜ ʣʠ ʘʥʪʠʢʦʤʤʫʥʠʩʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʣʠ ʭʦʪʴ 

ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʟʨʝʥʠʡ ʢʘʢ ʥʘʫʯʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʩʘʤʠʭ 
çʧʦʜʧʠʩʘʥʪʦʚè. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʩʦʙʝʥʥʦ ʠʟ ʯʠʩʣʘ 

ʤʦʣʦʜʝʞʠ, ʚʩʝʨʴʝʟ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ ʢʘʢ ʜʝʣʦ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ, ʩʯʠʪʘʷ, ʯʪʦ çʠʭ 
ʧʦʢʦʣʝʥʠʝ ʙʫʜʝʪ ʞʠʪʴ ʧʨʠ ʢʦʤʤʫʥʠʟʤʝè. ʆʜʥʘʢʦ ʢʦʤʤʫʥʠʟʤ ʚ 

ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʩʪʘʣʠʥʩʢʦʛʦ 

ʪʦʪʘʣʠʪʘʨʠʟʤʘ ʠ ʩʦʯʝʪʘʣʩʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤʠ ʠʜʝʷʤʠ. ʕʪʠ ʚʟʛʣʷʜʳ ʙʳʣʠ ʩʨʦʜʥʠ ʪʦʤʫ, ʯʪʦ 
ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʢʦʥʮʘ 1960-ʭ ʛʦʜʦʚ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʢʘʢ 

çʩʦʮʠʘʣʠʟʤ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʣʠʮʦʤè. ɺʧʨʦʯʝʤ, ʧʦʩʣʝ 1968 ʛ. 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʜʦʙʥʳʭ ʚʦʟʟʨʝʥʠʡ ʪʘʢʞʝ ʩʪʘʣʘ ʟʘʥʷʪʠʝʤ ʢʨʘʡʥʝ 
ʥʝʧʦʧʫʣʷʨʥʳʤ. ʋʨʦʢʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʢʮʠʠ çʧʦʜʧʠʩʘʥʪʦʚè 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʧʝʨʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ 

ʜʝʣʦʤ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʩʪʘʣʠ ʟʘʥʷʪʠʷ çʯʠʩʪʦʡè ʥʘʫʢʦʡ. 
 

ʀʩʪʦʯʥʠʢʠ ʠ ʣʠʪʝʨʘʪʫʨʘ 
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ʉɽʂʎʀʗ 5. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

ɸʡʙʘʟʦʚʘ ʉ. ʍ. 
ʘʩʧʠʨʘʥʪʢʘ ʢʘʬʝʜʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ  

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʌɻʆɹʋ ɺʇʆ çʌʠʥʘʥʩʦʚʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʩʧʝʮʠʘʣʠʩʪ ʦʪʜʝʣʘ ʣʦʛʠʩʪʠʢʠ ʆʆʆ çʂʝʨʭʝʨè 

 

ʉʀʅʊɽʊʀʏɽʉʂʀʁ ʂʈʀʊɽʈʀʁ ɻʋʈɺʀʎɸ  

ɼʃʗ ʉʄɽʐɸʅʅʓʍ ʉʊʈɸʊɽɻʀʁ ʀ ʇʈʀʃʆɾɽʅʀɽ  

ɼʃʗ ʆʇʊʀʄʀɿɸʎʀʀ ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʀɿɼɽʈɾɽʂ  

ɺ ɹʀɿʅɽʉɽ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʠ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ ʣʦʛʠʩʪʠʢʠ ʚ 
ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʣʦʛʠʩʪʠʢʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʙʦʣʴʰʠʥʩʪʚʦ 
ʤʝʪʦʜʦʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʣʠʙʦ ʦʧʪʠʤʠʟʘʮʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʚʳʠʛʨʳʰʝʡ ʣʠʙʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʠʩʢʦʚ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 
ʦʧʪʠʤʠʟʘʮʠʠ, ʪʦʯʥʝʝ ʦʜʥʦʚʨʝʤʝʥʥʳʡ, ʩʦʚʤʝʩʪʥʳʡ ʫʯʝʪ, ʢʘʢ 

ʨʠʩʢʦʚ, ʪʘʢ ʠ ʚʳʠʛʨʳʰʝʡ.  

ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʣʦʛʠʩʪʠʢʠ ʚ ʙʠʟʥʝʩʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʭʝʤʫ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ, ʪʝʦʨʠʷ ʠʛʨ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. 
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ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʠʛʨ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʦʡ 

ʣʦʛʠʩʪʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʦʧʪʠʤʠʟʘʮʠʝʡ, ʪ.ʝ. ʣʠʙʦ 

ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ ʤʘʢʩʠʤʠʟʘʮʠʝʡ ʚʳʠʛʨʳʰʝʡ, ʣʠʙʦ 
ʤʠʥʠʤʠʟʘʮʠʝʡ ʨʠʩʢʦʚ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʥʦʚʳʡ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ɻʫʨʚʠʮʘ, ʘ ʠʤʝʥʥʦ ʝʛʦ 
ʦʙʦʙʱʝʥʠʝ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʝʥʝʜʞʝʨʫ 

ʣʦʛʠʩʪʠʢʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʢʘʢ ʚʳʠʛʨʳʰʠ, ʪʘʢ ʠ 

ʨʠʩʢʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʣʦʛʠʩʪʠʢʠ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʛʜʘ ʨʝʰʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʥʝ ʦʜʠʥ ʨʘʟ ʠ ʨʝʛʫʣʷʨʥʦ. 

ʂʘʢ ʠ ʚ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ [1], ʮʝʣʴ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ 
ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʪʝʦʨʠʠ ʠʛʨ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʚʟʷʪʘ 

ʫʧʨʦʱʝʥʥʘʷ 3-ʭʫʨʦʚʥʝʚʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʆʆʆ ɸʂ 

çɼɽʈɺɽʁʉè. ʅʘ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʦʡ, ʥʘʭʦʜʠʪʩʷ 
ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘʚʪʦʧʘʨʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ  

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʚʦʟʦʚ. ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ 

ʩʪʨʫʢʪʫʨʳ ʥʘʭʦʜʷʪʩʷ ʜʠʩʪʨʠʙʴʶʪʦʨʩʢʠʝ ʮʝʥʪʨʳ, 
ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʧʦ ʜʠʣʝʨʩʢʠʤ ʮʝʥʪʨʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʦʛʥʦʟʥʳʤʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʣʝʨʩʢʠʝ 
ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʦʟʥʠʯʥʫʶ ʧʨʦʜʘʞʫ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʧʠʩʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1 ʚ [1].  

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ çʀʛʨʘ ʩ 
ʧʨʠʨʦʜʦʡè, ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʩʪʨʘʪʝʛʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʚʳʤ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ɻʫʨʚʠʮʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʣʷ 

ʩʤʝʰʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ.  
ʇʨʠʤʝʥʝʥʠʝ ʩʤʝʰʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ ʘʥʘʣʠʟʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʣʠʙʦ ʧʨʠ ʘʥʘʣʠʟʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʨʘʥʝʝ ʘʥʘʣʠʟ ʟʘʜʘʯʠ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʟ ʪʨʝʭ ʩʪʨʘʪʝʛʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ 1A  ï 
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çɼʣʷ ʜʦʩʪʘʚʢʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʚʦʟʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ ʙʝʟ ʘʨʝʥʜʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʣʘʪʬʦʨʤè ʠ 2A  ï çɼʣʷ ʜʦʩʪʘʚʢʠ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʚʦʟʳ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ, ʘ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʘʚʪʦʚʦʟʳ 

ʩʪʦʨʦʥʥʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʙʝʟ ʘʨʝʥʜʳ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʣʘʪʬʦʨʤè 

ʇʦʩʢʦʣʴʢʫ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʚʳʙʦʨ ʪʘʢʠʭ 

ʩʪʨʘʪʝʛʠʡ ʤʥʦʛʦʢʨʘʪʝʥ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ 
ʠʛʨʦʚʦʡ ʟʘʜʘʯʠ ʧʝʨʝʡʪʠ ʢ ʩʤʝʰʘʥʥʳʤ ʩʪʨʘʪʝʛʠʷʤ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ [2] ʥʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, 

ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ 2A , ʘ ʠʤʝʥʥʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ ʘʚʪʦʚʦʟʦʚ ʥʘʨʷʜʫ ʩ 

ʟʘʢʣʶʯʝʥʠʝʤ ʜʦʛʦʚʦʨʘ ʧʦ ʦʢʘʟʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-
ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʫʩʣʫʛ ʩʦ ʩʪʦʨʦʥʥʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʝʡ. 

ɼʘʥʥʦʝ ʨʝʟʶʤʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʣʦʛʠʯʥʳʤ ʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʦʩʪʘʣʴʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʦʤʧʘʥʠʝʡ ʩʪʨʘʪʝʛʠʠ,  ʧʨʠ ʫʯʝʪʝ, 

ʯʪʦ ʧʦʜʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʠʩʢʠ ʠ 
ʠʟʜʝʨʞʢʠ.  

ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʘʚʪʦʧʘʨʢʘ, ʧʦʣʦʤʢʘ ʠʣʠ ʜʨʫʛʘʷ ʥʝʧʨʝʜʚʠʜʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʛʫʪ 
ʦʙʝʨʥʫʪʴʩʷ ʟʘʜʝʨʞʢʦʡ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʘ ʢʣʠʝʥʪʘʤ. ɸ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ  ʧʣʘʪʬʦʨʤ ʧʨʠ 

ʥʠʟʢʦʤ ʩʧʨʦʩʝ, ʜʘʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʞʝʪ ʦʙʝʨʥʫʪʴʩʷ 
ʚʳʩʦʢʠʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʂʦʥʝʯʥʦ, ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ 

2A , ʝʩʪʴ ʨʠʩʢ, ʟʘʢʣʶʯʠʪʴ ʢʦʥʪʨʘʢʪ ʩ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ 

ʢʦʤʧʘʥʠʝʡ, ʥʦ ʵʪʦʪ ʬʘʢʪʦʨ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʧʨʠ 

ʪʱʘʪʝʣʴʥʦʤ ʤʘʨʢʝʪʠʥʛʝ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ.  
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ʆɹ ʋʈʆɺʅɽ ɿɸʈɸɹʆʊʅʆʁ ʇʃɸʊʓ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʩʦʩʪʘʚʣʷʷ ʚ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʠ ʦʩʥʦʚʥʘʷ 

ʜʦʣʷ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʪʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. 
ʉʦʛʣʘʩʥʦ ʩʪ.133 ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ, ʤʝʩʷʯʥʘʷ ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ ʨʘʙʦʪʥʠʢʘ, ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʦʨʤʫ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʚʳʧʦʣʥʠʚʰʝʛʦ ʥʦʨʤʳ ʪʨʫʜʘ 
(ʪʨʫʜʦʚʳʝ ʦʙʷʟʘʥʥʦʩʪʠ), ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʦʧʣʘʪʳ ʪʨʫʜʘ [1,ʩ.21]. ʉ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʝʣʠʯʠʥʘ ʄʈʆʊ ʩʦʩʪʘʚʣʷʝʪ 5 554 ʨʫʙ. (ʩʪ. 

1 ɿʘʢʦʥʘ ʦʪ 19 ʠʶʥʷ 2000 ʛ. ˉ82-ʌɿ).   ʄʠʥʠʤʘʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ 
ʧʣʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʫʙʲʝʢʪʝ ʈʌ 

ʪʨʝʭʩʪʦʨʦʥʥʠʤʠ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʦ-

ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʆʬʠʮʠʘʣʴʥʦʝ ʦʧʫʙʣʠʢʦʚʘʥʠʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʥʝʤʫ ʪʝʭ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʨʝʭʩʪʦʨʦʥʥʝʡ 
ʢʦʤʠʩʩʠʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʩʝ ʨʘʙʦʪʦʜʘʪʝʣʠ ʨʝʛʠʦʥʘ ʩʯʠʪʘʶʪʩʷ 

ʧʨʠʥʷʚʰʠʤʠ ʝʛʦ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʩʦ ʜʥʷ 

ʧʫʙʣʠʢʘʮʠʠ ʠʤʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʦʪʢʘʟʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 
ʥʠʞʝ ʫʞʝ ʥʝ ʄʈʆʊ, ʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 
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ʧʨʠʚʣʝʯʝʥʳ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʩʪʘʪʴʝʡ 5.27 

ʂʦʜʝʢʩʘ ʈʌ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ   [2,ʩ.54]. 

ɼʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
ʰʪʨʘʬ ʚ ʨʘʟʤʝʨʝ ʦʪ 1 ʪʳʩʷʯʠ ʜʦ 5 ʪʳʩʷʯ ʨʫʙʣʝʡ. ɼʣʷ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ï ʦʪ 30 ʪʳʩʷʯ ʜʦ 50 ʪʳʩʷʯ ʨʫʙʣʝʡ ʠʣʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʨʦʢ ʜʦ 90 
ʩʫʪʦʢ [4,ʩ. 93-94]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ 

ʩʦʮʠʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʠ ʧʦʣʠʪʠʢʘ 

ʚ ʦʙʣʘʩʪʠ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʟʘʱʠʪʳ 
ʨʘʙʦʪʥʠʢʦʚ. ʄʥʦʛʠʝ ʬʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ 

ʧʦʣʠʪʠʢʠ ʚʦʟʣʦʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʬʦʨʤʳ, ʩʠʩʪʝʤʳ ʠ ʨʘʟʤʝʨʳ 
ʦʧʣʘʪʳ ʪʨʫʜʘ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʥʷʪʠʝ çʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘè ʥʘʧʦʣʥʠʣʦʩʴ ʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʠʜʳ ʟʘʨʘʙʦʪʢʦʚ (ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʧʨʝʤʠʠ, ʜʦʧʣʘʪ, ʥʘʜʙʘʚʦʢ ʠ ʩʦʮʠʘʣʴʥʳʭ ʣʴʛʦʪ), ʥʘʯʠʩʣʝʥʥʳʭ ʚ 
ʜʝʥʝʞʥʳʭ ʠ ʥʘʪʫʨʘʣʴʥʳʭ ʬʦʨʤʘʭ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʪʦʯʥʠʢʦʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ), ʚʢʣʶʯʘʷ ʜʝʥʝʞʥʳʝ ʩʫʤʤʳ, ʥʘʯʠʩʣʝʥʥʳʝ 

ʨʘʙʦʪʥʠʢʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʟʘ ʥʝ 
ʧʨʦʨʘʙʦʪʘʥʥʦʝ ʚʨʝʤʷ (ʝʞʝʛʦʜʥʳʡ ʦʪʧʫʩʢ, ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ ʠ 

ʪʦʤʫ ʧʦʜʦʙʥʦʝ). ʈʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʳʟʚʘʣʠ ʢ ʞʠʟʥʠ ʥʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʜʦʭʦʜʦʚ ʚ ʚʠʜʝ ʩʫʤʤ, 
ʥʘʯʠʩʣʝʥʥʳʭ ʢ ʚʳʧʣʘʪʝ ʧʦ ʘʢʮʠʷʤ ʠ ʚʢʣʘʜʦʚ ʯʣʝʥʦʚ ʪʨʫʜʦʚʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ ʚ ʠʤʫʱʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʜʠʚʠʜʝʥʜʳ, ʧʨʦʮʝʥʪʳ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʫʜʦʚʳʝ ʜʦʭʦʜʳ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ ʣʠʯʥʳʤ ʚʢʣʘʜʦʤ, ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʝʛʫʣʠʨʫʶʪʩʷ ʥʘʣʦʛʘʤʠ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. ʄʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ 
ʬʦʨʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ[3,ʩ.38-40]. ʋʩʪʘʚʥʦʡ 

ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʦʧʣʘʪʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʩʪʘʥʦʚʠʪʩʷ 
ʢʦʣʣʝʢʪʠʚʥʳʡ ʜʦʛʦʚʦʨ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʚʩʝ 

ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʚʭʦʜʷʱʠʝ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʦʪʠʚʘʮʠʦʥʥʳʤ ʩʪʠʤʫʣʦʤ 



55 
 

ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʪʘʢ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʮʝʥʢʘ ʨʘʙʦʪʥʠʢʘ (ʭʦʪʷ ʧʦʩʣʝʜʥʝʝ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʪʘʢʞʝ ʚʳʨʘʟʠʪʩʷ ʨʘʟʤʝʨʦʤ ʟʘʨʘʙʦʪʢʘ). ʆʜʥʘʢʦ ʦʮʝʥʢʘ 
ʨʘʙʦʪʥʠʢʘ (ʟʘʩʣʫʛ ʨʘʙʦʪʥʠʢʘ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʨʘʙʦʯʠʭ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʮʝʥʢʦʡ ʢʦʩʚʝʥʥʦʡ (ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ - ʟʘʩʣʫʛʠ ʨʘʙʦʪʥʠʢʘ). 

ʇʦʵʪʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩ ʦʮʝʥʢʦʡ ʟʘʩʣʫʛ ʠʛʨʘʝʪ 

ʙʦʣʴʰʫʶ ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʨʦʣʴ, ʥʝʞʝʣʠ ʦʧʣʘʪʘ ʙʝʟ ʦʮʝʥʦʢ. 

ʇʦ ʪʦʤʫ, ʢʘʢ ʠʜʝʪ ʧʨʦʮʝʩʩ ʧʨʠʟʥʘʥʠʷ ʟʘʩʣʫʛ ʨʘʙʦʪʥʠʢʘ ʚ 
ʪʝʯʝʥʠʝ ʝʛʦ ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ, ʚʳʨʘʞʘʶʱʝʡʩʷ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ 

ʟʘʨʘʙʦʪʢʘ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʠ ʦʙ ʘʜʝʢʚʘʪʥʦʤ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ʧʨʝʜʧʨʠʷʪʠʝʤ, ʬʠʨʤʦʡ). ɽʩʣʠ ʥʝʪ 
ʧʨʠʟʥʘʥʠʷ, ʪʦ ʥʝ ʙʫʜʝʪ ʠ ʣʦʷʣʴʥʦʛʦ ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʝʜʧʨʠʷʪʠʶ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʥʠʢʘ, ʥʝʪ 

ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʦʪʜʘʯʫ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʤʦʪʠʚʘʮʠʠ 
ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʝʩʪʴ ʨʝʰʘʶʱʝʝ ʫʩʣʦʚʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʫʜʦʤ, ʥʘʮʝʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʪʨʫʜ. 
ʆʜʥʘʢʦ ʩʝʛʦʜʥʷʰʥʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʦʚ ʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʩʝʨʴʝʟʥʳʭ ʫʩʧʝʭʘʭ ʚ ʮʝʣʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʏʪʦʙʳ ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʮʝʣʷʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ: 

ʨʘʟʚʠʪʠʶ ʯʫʚʩʪʚʘ ʦʙʱʥʦʩʪʠ ʫ ʨʘʙʦʪʥʠʢʦʚ, ʚʦʩʧʠʪʘʥʠʶ ʠʭ ʚ 

ʜʫʭʝ ʧʘʨʪʥʝʨʩʪʚʘ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʣʠʯʥʳʭ ʠ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʝʝ 

ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ, ʘ ʟʘʪʝʤ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʜʦʣʞʥʘ ʥʘʮʝʣʠʚʘʪʴ ʨʘʙʦʪʥʠʢʘ 
ʥʘ ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠʤ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʥʝʤʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʠʨʤʳ ʠ ʚʢʣʘʜʦʤ ʝʛʦ ʚ ʢʦʥʝʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʨʘʟʤʝʨʦʤ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

ʧʨʝʦʙʣʘʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ. ɼʦʤʠʥʠʨʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʢʘʪʝʛʦʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ: ʭʦʟʨʘʩʯʝʪʥʳʡ ʜʦʭʦʜ, 

ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʳ (ʨʘʩʯʝʪʥʳʝ, ʧʣʘʥʦʚʦ-
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ʫʯʝʪʥʳʝ ʠ ʧʨ.) ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʥʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ, ʧʦʙʫʞʜʝʥʠʷ ʢ ʘʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʤʠʨʘʥʠʝ 

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʦʧʣʘʪʳ ʪʨʫʜʘ. ɽʩʣʠ ʚ ʧʣʘʥʦʚʦʡ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʥʦʩʠʣʘ 
ʫʨʘʚʥʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʚʳʧʦʣʥʷʣʘ ʩʚʦʝʡ ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʠ, ʪʦ ʩʝʡʯʘʩ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʵʪʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [5, ʩ.77]. 
ʉʪʠʤʫʣʠʨʫʶʱʘʷ ʨʦʣʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚʳʰʝ, ʢʦʛʜʘ 

ʪʘʨʠʬʥʘʷ ʯʘʩʪʴ ʠʛʨʘʝʪ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʦʧʣʘʪʝ ʪʨʫʜʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʣʴ ʪʘʨʠʬʘ ʩʥʠʞʘʝʪʩʷ, ʚʩʝ ʙʦʣʴʰʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʨʝʤʝʥʥʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʧʝʨʝʢʦʩʳ ʚ ʦʧʣʘʪʝ ʪʨʫʜʘ 

ʢʘʢ ʧʦ ʦʪʨʘʩʣʷʤ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʠʭ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʛʨʫʧʧʘʤ ʨʘʙʦʪʥʠʢʦʚ. ʅʘʠʙʦʣʴʰʘʷ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚʦʟʥʠʢʣʘ ʤʝʞʜʫ 

ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʭ ʜʠʨʝʢʪʦʨʘʤʠ, ʭʦʪʷ ʧʦʩʣʝʜʥʠʝ 

ʚʩʷʯʝʩʢʠ ʤʘʩʢʠʨʫʶʪ ʩʚʦʠ ʜʦʭʦʜʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ ʚʩʝ ʤʝʥʝʝ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʘ. ʆʥʘ 
ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʚʘʨʠʘʥʪ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʩʦʙʠʷ, 

ʢʦʪʦʨʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʫʜʘ. ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʠʰʠʣʦʩʴ ʦʜʥʦʛʦ 

ʠʟ ʤʦʱʥʳʭ ʨʳʯʘʛʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 
ʧʦʣʥʦʧʨʘʚʥʦʩʪʠ ʚʳʭʦʜʘ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ.  ɽʩʣʠ ʚ ʩʪʨʘʥʝ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʧʦʚʳʩʷʪʩʷ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ 

ʪʨʫʜʘ ʠ ʨʝʘʣʴʥʳʝ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ, ʪʦ ʥʠʟʢʠʡ 
ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʩʪʘʥʝʪ ʤʦʱʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 
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ʆʎɽʅʂɸ ʎʀʂʃʀʏɽʉʂʀʍ ʂʆʄʇɸʅʀʁ  

ʅɸ ʈɸɿɺʀɺɸʖʑʀʍʉʗ ʈʓʅʂɸʍ  

ɺ ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀ:  

ʇʈʆɻʅʆɿʓ ʀ ʇʆʉʃɽɼʉʊɺʀʗ 

 
ɺʩʝ ʚ ʞʠʟʥʠ ʨʘʟʚʠʚʘʝʪʩʷ ʮʠʢʣʠʯʥʦ. ʄʥʦʛʦ ʨʘʙʦʪ 

ʧʦʩʚʷʱʘʝʪʩʷ ʠʟʫʯʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʣʥ 

ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʭʦʪʝʣʠ ʙʳ ʨʘʩʩʤʦʪʨʝʪʴ 
ʮʠʢʣʠʯʥʦʩʪʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʜʝʡʩʪʚʠʷ ʤʝʥʝʜʞʝʨʦʚ,  

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʙʳʣʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʣʶʙʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ 

ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ, ʧʦʩʪʦʷʥʥʦ ʩʪʦʷʪ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʢʦʛʜʘ 
ʢʫʧʠʪʴ ʠʣʠ ʧʨʦʜʘʪʴ ʘʢʪʠʚ, ʢʘʢʦʚʘ ʨʝʘʣʴʥʘʷ ʮʝʥʘ ʘʢʪʠʚʘ, ʙʫʜʝʪ 

ʦʥʘ ʨʘʩʪʠ ʠʣʠ ʧʘʜʘʪʴ ʠ ʢʘʢ ʤʦʞʥʦ ʵʪʦ ʦʧʨʝʜʝʣʠʪʴ? ʆʪʚʝʪ ʥʘ 

ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʜʘʪʴ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ, ʠʩʧʦʣʴʟʫʷ 
ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʘʥʠʠ ʩ ʧʦʤʦʱʴʶ 

ʤʦʜʝʣʠ DCF, ʠ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʵʪʦʡ ʩʪʦʠʤʦʩʪʠ ʩ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ. 

 ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʝʩʣʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʩʪʦʠʤʦʩʪʴ 
ʢʦʤʧʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʨʳʥʦʯʥʦʡ, ʪʦ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ 
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ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʜʦʣʞʥʘ ʩʥʠʟʠʪʴʩʷ, ʪʘʢ 

ʢʘʢ ʢʦʤʧʘʥʠʷ ʧʝʨʝʦʮʝʥʝʥʘ, ʠ ʥʘʦʙʦʨʦʪ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʢʦʤʧʘʥʠʡ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ  
ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ çFree Cash Flowsè. 

ʇʨʠ ʦʮʝʥʢʝ ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʪʘʢʠʭ, ʢ ʧʨʠʤʝʨʫ, 

ʦʪʨʘʩʣʷʭ, ʢʘʢ ʘʚʠʘʪʨʘʥʩʧʦʨʪ, ʩʪʘʣʝʣʠʪʝʡʥʘʷ ʠʣʠ ʭʠʤʠʯʝʩʢʘʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʠʪ ʢʦʣʝʙʘʥʠʝ ʧʨʠʙʳʣʠ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʣʠ ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘʯʘʩʪʫʶ 

ʠʤʝʶʪ 4-ʭ ʣʝʪʥʠʡ ʮʠʢʣ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʣʷ ʘʢʮʠʡ ʵʪʠʭ 

ʢʦʤʧʘʥʠʡ ʧʨʠʩʫʱʘ ʙʦʣʴʰʘʷ ʮʝʥʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. 
ʅʘ ʛʨʘʬʠʢʝ 1ʦʪʨʘʞʝʥʳ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 15 

ʢʦʤʧʘʥʠʷʤ ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ ʩ ʯʝʪʳʨʝʭʣʝʪʥʠʤ ʮʠʢʣʦʤ. 

 

 
ɻʨʘʬʠʢ 1. ɼʠʥʘʤʠʢʘ ʩʚʦʙʦʜʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ (FCF) ʠ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ (DCF) 15 ʢʦʤʧʘʥʠʡ 

ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ, ʠʩʪʦʯʥʠʢ: ʂʦʫʧʣʘʜʥ ñValuationòʛʣʘʚʘ 16 ʧʦ 

ʜʠʩʩʝʨʪʘʮʠʠ ñUnderestimating Changeò ʄʘʨʢʦ ʜʝ ʍʝʝʨʘ [1] 

 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 
ʪʝʦʨʠʠ DCF (Discount Cash Flow ʠʣʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ 

ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ)ʢʦʤʧʘʥʠʠ  ʧʦʢʘʟʳʚʘʝʪ ʤʝʥʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʯʝʤ ʩʚʦʙʦʜʥʳʡ Cash Flow (ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ). ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 
ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʛʨʘʬʠʢʝ 1. 

ʎʠʢʣʠʯʥʳʡ FCF (Free Cash Flow ʠʣʠ ʩʚʦʙʦʜʥʳʡ 

ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʧʝʨʠʦʜ ʩ 1 ʜʦ 6 ʫʩʣʦʚʥʦʛʦ 
ʛʦʜʘ ʠ ʚ ʧʝʨʠʦʜ ʩ 6-ʦʛʦ ʜʦ 13-ʦʛʦ ʛʦʜʘ. 
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