
ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊè 

ʌʘʢʫʣʴʪʝʪ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʤʘʨʢʝʪʠʥʛʫ 
(ʧʦʚʥʘ ʥʘʟʚʘ ʬʘʢʫʣʴʪʝʪʫ) 

ʂʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ 
(ʧʦʚʥʘ ʥʘʟʚʘ ʢʘʬʝʜʨʠ) 

 

çɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦè 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________  ɺ.ʆ. ʂʘʧʫʩʪʷʥ 
(ʧʽʜʧʠʩ)            (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ñ___ò_____________2015  ʨ. 

 

 

ɼʠʧʣʦʤʥʘ ʨʦʙʦʪʘ 

ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ 

ʽʟ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ 6.030502 ɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ 
 (ʢʦʜ ʽ ʥʘʟʚʘ) 

ʥʘ ʪʝʤʫ: çʄʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʘʥʽʾè 

ɺʠʢʦʥʘʚ: ʩʪʫʜʝʥʪ    4    ʢʫʨʩʫ, ʛʨʫʧʠ   ʋʂ-11                 
  (ʰʠʬʨ ʛʨʫʧʠ) 

ʐʢʘʨʘʙʫʨʘ ɯʛʦʨ ʄʠʢʦʣʘʡʦʚʠʯ                                                       ________  
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) (ʧʽʜʧʠʩ)  

ʂʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻʘʣʴʯʠʥʩʴʢʠʡ ʃ. ʖ.                  ________  
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ,  ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ)  

ʂʦʥʩʫʣʴʪʘʥʪ ʟ ʨʦʟʜʽʣʫ çʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʘ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭè:

 
(ʥʘʟʚʘ ʨʦʟʜʽʣʫ)

 

ʜʦʮʝʥʪ, ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ɻʫʩʻʚ ɸ. ʄ.                                                
 
 ________  

                                                   (ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ)                                           (ʧʽʜʧʠʩ) 
 

ʈʝʮʝʥʟʝʥʪ: ʜʦʮʝʥʪ, ʢ.ʝ.ʥ., ʜʦʮʝʥʪ ʏʝʨʥʝʥʢʦ ʅ. ʆ.                          ________   
                      (ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)   (ʧʽʜʧʠʩ)  

 

ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʽʡ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ 

ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ 

ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ. 

ʉʪʫʜʝʥʪ _____________ 
(ʧʽʜʧʠʩ)

 

ʂʠʾʚ ï 2015 ʨʦʢʫ 

 



ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʌʘʢʫʣʴʪʝʪ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʤʘʨʢʝʪʠʥʛʫ 
(ʧʦʚʥʘ ʥʘʟʚʘ) 

ʂʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ 
(ʧʦʚʥʘ ʥʘʟʚʘ) 

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ) 

ʅʘʧʨʷʤ ʧʽʜʛʦʪʦʚʢʠ 6.030502 ɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ 
(ʢʦʜ ʽ ʥʘʟʚʘ) 

 

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________  ɺ.ʆ. ʂʘʧʫʩʪʷʥ 
(ʧʽʜʧʠʩ)             (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ç___è_____________2015  ʨ. 

 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʜʠʧʣʦʤʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʫ 

ʐʢʘʨʘʙʫʨʠ ɯʛʦʨʷ ʄʠʢʦʣʘʡʦʚʠʯʘ                                                                              
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʨʦʙʦʪʠ: çʄʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ  

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʘʥʽʾè,                                                                       

ʢʝʨʽʚʥʠʢ ʨʦʙʦʪʠ ɻʘʣʴʯʠʥʩʴʢʠʡ ʃʝʦʥʽʜ ʖʨʽʡʦʚʠʯ, ʢ.ʪ.ʥ, ʜʦʮʝʥʪ                        , 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ ç 24 è   ʛʨʫʜʥʷ    2014 ʨ. ˉ  2954ʩ  

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʨʦʙʦʪʠ:  15 ʯʝʨʚʥʷ 2015 ʨ.                                        

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ: ʥʦʨʤʘʪʠʚʥʽ ʥʘʫʢʦʚʽ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʨʦʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙôʻʢʪʽʚ; ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʠʪʘʥʥʷʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʦʣʽʛʦʧʦʣʽʾ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.                                                                

4. ɿʤʽʩʪ ʨʦʙʦʪʠ:1. ʇʦʰʫʢ ʽ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ; 2. ʇʦʩʪʘʥʦʚʢʘ 

ʧʨʦʙʣʝʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 3. ɸʥʘʣʽʟ 

ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʙʽʨ ʨʝʣʝʚʘʥʪʥʦʛʦ ʧʽʜʭʦʜʫ; 4. ʇʦʙʫʜʦʚʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ; 5. ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʦʙʨʘʥʦʾ ʤʦʜʝʣʽ; 

6. ʇʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ; 7. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.       



5. ʇʝʨʝʣʽʢ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʧʣʘʢʘʪʽʚ, ʧʨʝʟʝʥʪʘʮʽʡ 

ʪʦʱʦ): ʧʨʝʟʝʥʪʘʮʽʷ.                                                                                                   

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 

ʇʨʟ̔ʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ 

ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ 

ʙʝʟʧʝʢʘ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ 

ɻʫʩʻʚ ɸ. ʄ., ʜʦʮʝʥʪ   

    

    

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ:29 ʛʨʫʜʥʷ 2014 ʨ.  

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ  

ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ  

ʝʪʘʧʽʚ ʨʦʙʦʪʠ 
ʇʨʠʤʽʪʢʘ 

1 ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ 29.12.2014 ï  26.01.2015  

2 ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 27.01.2015 ï  16.02.2015  

3 ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʚʠʙʽʨ 

ʨʝʣʝʚʘʥʪʥʦʛʦ 

17.02.2015 ï 23.03.2015  

4 ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 24.03.2015 ï 20.04.2015  

5 ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ 21.04.2015 ï 04.05.2015  

6 ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 05.05.2015 ï 11.05.2015  

7 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 12.05.2015 ï 29.05.2015  

8 ʅʘʧʠʩʘʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ 

ʟʘʧʠʩʢʠ 

30.05.2015 ï 14.05.2015  

    

 

 

ʉʪʫʜʝʥʪ  ____________ ____________________ 
 (ʧʽʜʧʠʩ) (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ʂʝʨʽʚʥʠʢ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ____________ ____________________ 
 (ʧʽʜʧʠʩ) (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʥʦʨʤʦʢʦʥʪʨʦʣʴ ʚʽʜ 

ʢʘʬʝʜʨʠ ___________   ʢ.ʬ.-ʤ. ʥ., ʜʦʮ. ɯ.ɼ. ʌʘʨʪʫʰʥʠʡ 
  (ʧʽʜʧʠʩ)                    (ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʟʚʘʥʥʷ,ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

 

 



ɸʅʆʊɸʎɯʗ 

 ɺ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʢʦʤʧʘʥʽʷʤ ʩʪʘʻ ʚʩʝ ʚʘʞʯʝ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʦʟʠʮʽʾ. ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʫʭʫ ʬʽʨʤ ʚʧʝʨʝʜ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʟʘʨʘʟ ʚʠʩʪʫʧʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʪʘ ʨʫʰʽʡʥʘ ʩʠʣʘ, ʱʦ ʟʜʘʪʥʘ ʚʧʣʠʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʥʘ ʦʢʨʝʤʫ ʢʦʤʧʘʥʽʶ, ʘʣʝ ʽ ʥʘ ʛʘʣʫʟʴ ʚ ʮʽʣʦʤʫ, ʩʧʨʠʯʠʥʷʶʯʠ ʩʝʨʡʦʟʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʙʘʞʘʥʦʤʫ ʥʘʧʨʷʤʽ.  

ɼʘʥʘ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʥʘ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʤʫ 

ʨʠʥʢʫ. ɸʥʘʣʽʟʫʶʪʴʩʷ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʢʦʤʧʘʥʽʷʤʠ ʪʘ ʚʧʣʠʚ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʨʠʥʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʪʝʦʨʽʾ ʽʛʦʨ. ʄʦʜʝʣʴ ʤʘʻ ʘʥʘʣʽʪʠʯʥʠʡ 

ʦʛʣʷʜ ʪʘ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ. ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʨʘʭʦʚʫʶʯʠ ʨʝʘʣʴʥʽ ʜʘʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, 

ʦʣʽʛʦʧʦʣʽʷ, ʪʝʦʨʽʷ ʽʛʦʨ, ʨʽʚʥʦʚʘʛʘ ʅʝʰʘ. 

 

ABSTRACT 

In current market conditions, the company becomes increasingly difficult to 

maintain its competitive position. One means continuous forward motion firms, 

providing the necessary level of functioning, is an information technology. This is 

the driving force that can affect not only a separate company, but the industry as a 

whole, causing serious structural changes in the desired direction. 

This work focuses on modeling the impact of information technology on the 

company's competitiveness in an oligopolistic market. Analyzed the relationship 

between companies and the impact of new technology on the market structure 

using the apparatus of game theory. The model has an analytical review and 

software solution. We study the adequacy of the model results given the real data. 

Key words: information technologies, competitive, oligopoly, game 

theory, Nash equilibrium. 
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ɺ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʪʦʛʦ ʱʦʙ ʥʝ ʚʪʨʘʯʘʪʠ ʧʦʟʠʮʽʡ ʥʘ ʨʠʥʢʫ, 

ʢʦʤʧʘʥʽʷʤ ʜʦʚʦʜʠʪʴʩʷ ʚʝʩʴ ʯʘʩ ʚʝʩʪʠ ʙʦʨʦʪʴʙʫ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ. ɿʘʟʚʠʯʘʡ ʮʝ 

ʦʢʨʝʤʽ ʜʽʾ ʚ ʦʙʣʘʩʪʽ ʤʘʨʢʝʪʠʥʛʫ, ʟʙʫʪʦʚʽʡ ʧʦʣʽʪʠʮʽ, ʦʢʨʝʤʠʭ çʢʦʩʤʝʪʠʯʥʠʭè 

ʥʦʚʦʚʚʝʜʝʥʥʷʭ. ʎʽ ʟʘʭʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʤʧʘʥʽʷʤ ʚʠʛʨʘʪʠ ʜʝʷʢʠʡ ʯʘʩ, ʘʣʝ 

ʚʩʝ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʥʽʚʝʣʶʻʪʴʩʷ ʪʘʢʦʶ ʞ ʘʢʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʢʦʥʢʫʨʝʥʪʽʚ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʛʣʦʙʘʣʴʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʩʝʨʡʦʟʥʫ 

ʨʠʥʢʦʚʫ ʧʝʨʝʚʘʛʫ, ʘʣʝ ʥʘ ʮʽ ʟʘʭʦʜʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ ʫʤʦʚʘʭ ʻ ʦʙʤʝʞʝʥʠʤ ʨʝʩʫʨʩʦʤ. ʗʢ ʚʠʭʽʜ ʽʟ ʩʠʪʫʘʮʽ ʾ

ʱʦ ʩʢʣʘʣʘʩʴ, ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʶ, ʷʢʽ ʧʨʠ ʧʨʠʡʥʷʪʥʠʭ ʮʽʥʘʭ ʤʦʞʫʪʴ ʥʘʜʘʪʠ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʪʝʤʧʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ ʘʙʦ ʚʠʚʝʩʪʠ ʾʾ ʥʘ ʥʦʚʠʡ ʢʦʥʢʫʨʝʥʪʥʠʡ 

ʨʽʚʝʥʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ, ʽ ʜʘʥʝ ʧʠʪʘʥʥʷ 

ʚʠʚʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘʫʢʦʚʮʷʤʠ, ʘʣʝ ʽ ʟʚʠʯʘʡʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʪʘ ʫʨʷʜʘʤʠ 

ʜʝʷʢʠʭ ʢʨʘʾʥ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʜʽʙʥʦʾ ʪʝʤʘʪʠʢʠ ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʨʠʥʢʫ ʜʫʦʧʦʣʽʾ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʩʘʤʝ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʤʫ ʨʠʥʢʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ. ɼʣʷ ʬʽʨʤ 

ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʥʝ ʪʽʣʴʢʠ, ʷʢ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʥʫʪʨʽʰʥʽ 

ʧʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʾ, ʘʣʝ ʽ ʧʦʢʘʟʘʪʠ, ʷʢ ʪʘʢʘ ʽʥʥʦʚʘʮʽʷ ʟʤʽʥʠʪʴ ʨʠʥʢʦʚʫ 

ʢʦʥʢʫʨʝʥʪʥʫ ʩʠʪʫʘʮʽʶ.  

ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦ. ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ 

(ʢʦʤʧ'ʶʪʝʨʠ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ), ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʨʦʜʫ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʫʤʦʚʠ, ʚ 

ʷʢʠʭ ʧʨʦʜʫʢʪʠ ʫʪʚʦʨʶʶʪʴʩʷ ʘʙʦ ʧʦʩʪʘʚʣʷʶʪʴʩʷ, ʩʪʚʦʨʶʶʯʠ ʧʦʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ ʥʘ ʚʠʨʦʙʥʠʯʫ ʝʢʦʥʦʤʽʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ 

ʣʘʥʢʘʭ ʣʘʥʮʶʞʢʘ ʩʪʚʦʨʝʥʥʷ ʚʘʨʪʦʩʪʽ.  
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ɺʯʝʥʽ, ʧʦʯʠʥʘʶʯʠ ʟ 60-ʭ ʨʦʢʽʚ 20-ʛʦ ʩʪʦʣʽʪʪʷ, ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʝʢʦʥʦʤʽʮʽ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʧʠʪʘʥʥʷʤ ʚʧʣʠʚʫ ʪʘʢʦʛʦ ʨʝʩʫʨʩʫ, ʷʢ ɯʊ ʧʦʯʘʣʠ ʟʘʡʤʘʪʠʩʷ 

ʥʘʙʘʛʘʪʦ ʧʽʟʥʽʰʝ. ʗʢ ʥʘʩʣʽʜʦʢ, ʥʘ ʧʦʩʪʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ, ʚʢʣʶʯʘʶʯʠ ʽ 

ʋʢʨʘʾʥʫ, ʽʩʥʫʻ ʜʦʩʠʪʴ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʴ ʧʨʠʩʚʷʯʝʥʘ ʮʴʦʤʫ ʧʠʪʘʥʥʶ. ɺ 

ʦʩʪʘʥʥʽʡ ʯʘʩ ʽʟ ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʯʝʥʽ 

ʧʦʯʘʣʠ ʟʥʘʯʥʦ ʘʢʪʠʚʥʽʰʝ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʮʠʤ ʧʠʪʘʥʥʷʤ ʽ ʨʦʟʚʠʚʘʪʠ ʥʦʚʽ ʽʜʝʾ 

ʪʘ ʧʦʛʣʷʜʠ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʛʥʫʯʢʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʩʪʨʘʪʝʛʽʯʥʦʾ ʨʠʥʢʦʚʦʾ ʤʝʪʠ ʢʦʤʧʘʥʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʊ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʦʚʘʨʽʚ, ʧʽʜʚʠʱʫʚʘʪʠ ʧʦʧʠʪ, ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʨʦʜʫʢʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʜʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʜʘʪʥʝ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʛʨʘʚʮʽʚ ʥʘ ʨʠʥʢʫ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʢʦʤʧʘʥʽʾ, ʱʦ ʚʠʨʽʰʠʣʠ ʨʦʟʚʠʚʘʪʠʩʷ ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʰʣʷʭʦʤ ʟʽʪʢʘʶʪʴʩʷ ʟ ʧʠʪʘʥʥʷʤ, ʷʢʽ ʞ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ʆʧʪʠʤʘʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʪʦʚʘʨ ʘʙʦ ʟʘʛʘʣʦʤ ʟʤʽʥʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʫ 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʤʽʥʶʶʪʴ ʩʘʤ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʜʝʰʝʚʣʶʶʪʴ ʡʦʛʦ ʘʙʦ 

ʤʦʜʝʨʥʽʟʫʶʪʴ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʝ ʩʪʘʥʦʚʠʱʝ ʢʦʤʧʘʥʽʡ ʥʘ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʤʫ ʨʠʥʢʫ, ʘʥʘʣʽʟ ʟʤʽʥ ʪʘ 

ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ.  

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʨʠʥʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʢʦʤʧʘʥʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʦʚʦʚʚʝʜʝʥʴ ɯʊ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʫʚʘʪʠ 

ʤʦʜʝʣʴ ʚʧʣʠʚʫ ɯʊ ʥʘ ʟʤʽʥʫ ʨʦʟʩʪʘʥʦʚʢʠ ʥʘ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʤʫʨʠʥʢʫ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʥʢʫʨʝʥʪʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʢʦʤʧʘʥʽʷʤʠ ʪʘ 

ʟʤʽʥʘ ʾʭ ʩʪʘʥʦʚʠʱʘ ʥʘ ʜʝʷʢʦʤʫ ʨʠʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ. 
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ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʻ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʽʥʥʦʚʘʮʽʡ ʥʘ ʢʦʤʧʘʥʽʶ ʪʘ 

ʨʠʥʦʢ. 

ʆʩʥʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʜʣʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʠʩʪʫʧʘʻ ʜʝʨʞʘʚʥʘ 

ʩʪʘʪʠʩʪʠʢʘ, ʪʘ ʩʪʘʪʠʩʪʠʢʘ ʟʽʙʨʘʥʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ɯʊ 

ʨʠʥʢʫ ʚ ʋʢʨʘʾʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʽ ʦʮʽʥʢʠ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʋʢʨʘʾʥʠ ʚ ʩʬʝʨʽ 

ɯʊ ʧʦʯʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʥʝʱʦʜʘʚʥʦ, ʪʦʤʫ ʘʢʮʝʥʪ ʚ ʨʦʙʦʪʽ ʨʦʙʠʪʴʩʷ ʥʘ ʜʘʥʽ  

ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʘʥʽʾ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʘʥʽʡ ʽ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʆʩʢʽʣʴʢʠ ɯʊ ʛʘʣʫʟʴ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʩʠʪʴ ʧʨʠʚʘʙʣʠʚʫ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡ, ʪʦ ʤʽʞʥʘʨʦʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʘʥʦʾ ʛʘʣʫʟʽ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʽʙʨʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʭʦʯʘ ʽ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʢʦʥʢʫʨʝʥʪʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʨʠʥʢʫ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʪʝʦʨʽʾ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ. ɼʣʷ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ʜʘʥʠʡ ʘʧʘʨʘʪ ʻ ʦʧʪʠʤʘʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʢʝʨʫʚʘʥʥʷ, ʘʣʝ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʥʘ 

ʤʦʜʝʣʴʦʚʘʥʦʤʫ ʨʠʥʢʫ.   ʄʘʪʝʤʘʪʠʯʥʘ ʦʩʥʦʚʘ ʜʘʥʦʾ ʤʦʜʝʣʽ ʽ ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʛʨʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʪʝʦʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʘʧʘʨʘʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ ʜʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʘʢʪʠʯʥʽ ʜʘʥʽ ʪʘ ʤʘʻ 

ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʚʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ  ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʘʥʽʾ.  
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 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɯʅʌʆʈʄɸʎɯʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʗʂ 

ɿɸʉʆɹʋ ɼʆʉʗɻʅɽʅʅʗ ʂʆʅʂʋʈɽʅʊʅʀʍ ʇɽʈɽɺɸɻ 

  

1.1 . ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʝʢʦʥʦʤʽʮʽ 

 

 ʊʝʨʤʽʥ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʦʤʫ ʡʦʛʦ ʨʦʟʫʤʽʥʥʽ ʚʧʝʨʰʝ 

ʟ'ʷʚʠʚʩʷ ʚ ʩʪʘʪʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʽʡ 1958 ʨʦʢʫ ʚ çHarvardBusinessReviewè. 

ɸʚʪʦʨʠ ɻʘʨʦʣʴʜ ɼʞʝʡʤʩ ʃʚ̔ʽʪʪ ʽ ʊʦʤʘʩ ɺʽʩʣʝʨ ʟʘʟʥʘʯʠʣʠ, ʱʦ "ʥʦʚʘ 

ʪʝʭʥʦʣʦʛʽʷ ʧʦʢʠ ʥʝ ʤʘʻ ʻʜʠʥʦʛʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦʚʠʟʥʘʯʝʥʥʷ". ɰʭ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʢʘʪʝʛʦʨʽʡ: ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ ʢʦʤʧ'ʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ 

[7]. ʊʘʢʫ ʪʝʭʥʦʣʦʛʽʶ ʚʦʥʠ ʚʠʨʽʰʠʣʠ ʥʘʟʠʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

(ɯʊ). 

 ɿʙʽʣʴʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ɯʊ ʧʽʜʥʽʤʘʻ ʥʦʚʽ ʧʠʪʘʥʥʷ ʧʨʦ 

ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʟʘʦʭʦʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ɯʊ ʜʣʷ ʨʽʟʥʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʫʨʷʜʽʚ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ. ʐʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ ɯʊ ʚ 1990-ʭ ʨʦʢʘʭ ʚʚʝʣʦ ʚ ʨʦʟʛʣʷʜ ʥʦʚʽ 

ʟʘʚʜʘʥʥʷ ʚ ʧʦʣʽʪʠʮʽ ʪʘ ʜʝʨʞʘʚʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʅʘ ʧʝʨʰʠʡ 

ʧʣʘʥ ʚʠʡʰʣʠ ʪʘʢʽ ʧʠʪʘʥʥʷ, ʷʢ ʝʬʝʢʪ ɯʊ ʥʘ ʨʦʟʧʦʜʽʣ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʧʣʠʚ ɯʊ ʥʘ ʚʠʨʦʙʥʠʢʘ ʽ ʨʦʟʜʨʽʙʥʽ ʮʽʥʠ. ʇʦʩʪʘʣʠ ʧʠʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. 

  ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʷ ʦʭʦʧʠʣʘ ʥʝ ʪʽʣʴʢʠ ʚʩʶ 

ʥʘʰʫ ʝʢʦʥʦʤʽʢʫ, ʘ ʡ ʟʘʛʘʣʦʤ ʩʚʽʪʦʚʫ. ɾʦʜʥʘ ʢʦʤʧʘʥʽʷ ʯʠ ʢʨʘʾʥʘ ʥʝ ʤʦʞʝ 

ʫʥʠʢʥʫʪʠ ʾʾ ʥʘʩʣʽʜʢʽʚ. ʈʽʟʢʝ ʟʥʠʞʝʥʥʷ ʫ ʚʘʨʪʦʩʪʽ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ ʽ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʤʽʥʶʁʪʴ ʦʩʥʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʟʥʝʩʫ. 

 ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʯʘʩʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡ ʚ ʦʩʥʦʚʥʠʡ 

ʢʘʧʽʪʘʣ ʧʦʛʣʠʥʘʻʪʴʩʷ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʾ ʧʦʭʽʜʥʠʭ. ɺʩʝ 

ʙʽʣʴʰʝ ʢʦʤʧʘʥʽʡ ʯʠ ʥʘʚʽʪʴ ʮʽʣʠʭ ʛʘʣʫʟʝʡ ʫʩʚʽʜʦʤʣʶʶʪʴ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ 
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ʪʝʭʥʦʣʦʛʽʾ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʦ ʽ ʟʜʘʪʥʽ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʚʘʪʠ 

ʥʝ ʪʽʣʴʢʠ ʚʠʨʦʙʥʠʯʫ ʩʪʨʫʢʪʫʨʫ, ʘʣʝ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʪʘ ʪʨʫʜʦʚʫ. ʅʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʜʣʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʦʩʪʫʧʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ. ʊʦʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʦʪʦʚʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʜʦ ɯʊ ʟʤʽʥ ʽ 

ʟʘʣʝʞʠʪʴ ʾʾ ʽʩʥʫʚʘʥʥʷ ʪʘ ʢʦʥʢʫʨʝʥʪʥʝ ʧʦʣʦʞʝʥʥʷ. 

 ʑʦʙ ʨʦʟʫʤʽʪʠ ʷʢ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʦʩʥʦʚʥʽ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʽ ʚ ʪʘʢʽʡ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ ʧʠʪʘʥʥʷ 

ʜʣʷ ʬʽʨʤʠ. ʗʢ ʫʩʧʽʭʠ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ 

ʢʦʥʢʫʨʝʥʮʽʶ ʽ ʜʞʝʨʝʣʘ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ? ʗʢʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʠʥʥʽ 

ʧʝʨʝʩʣʽʜʫʚʘʪʠ ʢʦʤʧʘʥʽʾ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ? ʗʢʽ ʥʘʩʣʽʜʢʠ ʜʽʡ, 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʫʨʝʥʪʽʚ, ʤʦʞʣʠʚʦ, ʚʞʝ ʥʘʷʚʥʽ? ɿ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ? 

 ʅʠʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ - ʙʽʣʴʰʝ ʥʽʞ ʧʨʦʩʪʦ ʢʦʤʧ'ʶʪʝʨʠ. ʎʝ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʣʴʰ ʢʦʥʚʝʨʛʝʥʪʥʠʭ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʦʙʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ. ʎʝ ʟʘʛʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʽʥʰʽ ʟʘʩʦʙʠ ʱʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʪʘ ʩʪʨʫʢʪʫʨʦʶ ʢʦʤʧʘʥʽʾ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʟ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʙʦʪʫ ʟ ʥʝ .ʁ 

 ɯʥʬʦʨʤʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʷ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʢʫʨʝʥʮʽʶ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʡ ʨʽʟʥʠʤ ʯʠʥʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʪʫ ʽ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʢʽʥʯʫʶʯʠ ʟʤʽʥʦʶ 

ʩʪʨʫʢʪʫʨʠ ʛʘʣʫʟʽ ʽ ʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ. ʎʽ ʧʠʪʘʥʥʷ ʙʫʣʠ ʱʝ ʧʦʤʽʯʝʥʽ ʚ 60-ʭ 

ʨʦʢʘʭ 20-ʛʦ ʩʪʦʣʽʪʪʷ ʇʦʨʪʝʨʦʤ. ʉʘʤʝ ʚʽʥ ʧʦʯʘʚ ʚʠʚʯʘʪʠ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʤʧʘʥʽʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʯʘʣʘʩʴ ʝʨʘ ʰʚʠʜʢʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʡʰʣʦ ʚ ʩʬʝʨʫ 

ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

 ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʛʘʣʦʤ ʫ ʩʚʽʪʽʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʢʦʤʧʘʥʽʾ 

ʨʝʦʨʛʘʥʽʟʫʚʘʣʠ ʰʣʷʭ, ʷʢʠʤ ʚʦʥʠ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʢʣʽʻʥʪʘʤʠ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʟʤʽʥʠʣʠ ʰʣʷʭ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʪʚʦʨʶʶʯʠ ʪʨʠʣʴʡʦʥʠ ʜʦʣʘʨʽʚ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʫ 
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ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʤʦʞʣʠʚʠʣʦ ʯʦʪʠʨʠ ʚʘʞʣʠʚʽ ʪʝʥʜʝʥʮʽʾ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʤʘʻ ʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʽʥʥʦʚʘʮʽʡ: 

- ʧʦʣ̔ʧʰʝʥʥʷ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

- ʙʽʟʥʝʩ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʩʪʘʣʦ ʚhʠʜʰʝ ʽ ʜʝʰʝʚʰʝ; 

- ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʽ ʧʨʦʩʪʽʰʠʡ ʦʙʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʪʘ ʽʜʝʷʤʠ; 

- ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʧʣʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʜʫʢʪʫ ʽʥʥʦʚʘʮʽʾ ʟ ʙʽʣʴʰʦʶ 

ʰʚʠʜʢʽʩʪʶ ʽ ʪʦʯʥʽʩʪʶ. 

 ʋ ʪʦʡ ʯʘʩ ʷʢ ʤʝʪʘ  ɯʊ ʚ ʪʦʤʫ, ʱʦʙ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʢʦʤʧʘʥʽʾ, ʥʝ ʢʦʞʥʘ ʬʽʨʤʘ ʚʠʛʨʘʻ ʚ ʨʽʚʥʽʡ ʤʽʨʽ. ʈʦʟʨʠʚ ʤʽʞ ʧʨʦʚʽʜʥʠʤʠ 

ʬʽʨʤʘʤʠ ʪʘ ʘʫʪʩʘʡʜʝʨʘʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʟʨʽʩ. ʊʦʤʫ 

ʟʘʚʜʘʥʥʷʤʜʣʷ ʢʦʤʧʘʥʽʡ, ʱʦ ʚʽʜʩʪʘʶʪʴ, ʧʦʣʷʛʘʻ ʚ ʘʜʘʧʪʘʮʽʾ ʩʚʦʾʭ ʥʘʚʠʯʦʢ, 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʚʠʜʰʝ ʡʪʠ ʚ ʥʦʛʫ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʜʦʩʷʛʥʝʥʥʷʤʠ, ʱʦ ʚʝʩʴ ʯʘʩ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʟʙʽʣʴʰʫʶʪʴʩʷ. 

 ɯʊ ʛʘʣʫʟʴ ʻ ʩʪʨʘʪʝʛʽʯʥʦʶ ʽ ʯʘʩʪʦ ʤʘʻ ʥʝ ʩʪʽʣʴʢʠ ʪʘʢʪʠʯʥʽ, ʷʢ ʩʪʨʘʪʝʛʽʯʥʽ 

ʥʘʩʣʽʜʢʠ. 
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ɼʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʨʠʥʢʦʚʦʶ ʚʣʘʜʦʶ ʽ ʥʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʘʞ ʜʦ ʜʝʙʘʪʽʚ ʤʽʞ ʐʫʤʧʝʪʝʨʦʤ (1942) ʽ 

ɽʨʨʦʫ (1962), ʱʦ ʩʪʦʩʫʚʘʣʠʩʷ ʚʧʣʠʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ʥʘ 

ʪʝʤʧʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʊʘʢ ʟʚʘʥʘ ʛʽʧʦʪʝʟʘ ʐʫʤʧʝʪʝʨʘ 

ʩʪʚʝʨʜʞʫʻ, ʱʦ ʽʩʥʫʻ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʢʦʥʢʫʨʝʥʮʽʾ ʽ 

ʪʝʤʧʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʊʦʙʪʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʐʫʤʧʝʪʝʨʘ, 

ʤʦʥʦʧʦʣʽʩʪʠʯʥʘ ʨʠʥʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʠʡ ʽ ʟʥʘʯʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ.  ʇʨʦʪʠʣʝʞʥʘ ʪʦʯʢʘ ʟʦʨʫ ʚʠʩʣʦʚʣʶʻʪʴʩʷ ɽʨʨʦʫ, ʪʘʢ ʷʢ ʚʽʥ 

ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʝʬʝʢʪʽ ʟʘʤʽʥʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʬʽʨʤʘ ʧʨʘʮʶʻ ʚ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʨʘʛʥʫʪʠ ʜʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦʙ ʚʠʪʽʩʥʠʪʠ ʩʚʦʾʭ ʢʦʥʢʫʨʝʥʪʽʚ ʟ ʙʽʟʥʝʩʫ.  

ɿ ʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʝʨʠ (Kaufman, 1966) ʨʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʣʠ ʢʽʣʴʢʘ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʚʠʧʣʠʚʘʶʪʴ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (Cash&Konsynski, 1986; McFarlan, 1984; 

McLean&Soden, 1977; Parson, 1983; Porter&Millar, 1985). ɿʽ ʩʪʨʘʪʝʛʽʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ ʮʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʢʦʞʥʫ ʟ ʢʦʥʢʫʨʝʥʪʥʠʭ ʩʪʨʘʪʝʛʽʡ ʇʦʨʪʝʨʘ (1980), 

ʯʠ ʣʽʜʝʨʩʪʚʦ ʟʘ ʚʠʪʨʘʪʘʤʠ, ʯʠ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʘʙʦ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʚ ʨʠʥʢʦʚʽʡ 

ʥʽʰʽ, ʘʙʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʣʘʥʮʶʞʢʘ ʩʪʚʦʨʝʥʥʷ 

ʚʘʨʪʦʩʪʽ (Rayport, 1995). ʆʜʥʘʢ ʨʦʟʚʠʪʦʢ ʧʨʦʙʣʝʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ɯʊ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʚʟʜʦʚʞ ʰʣʷʭʫ ʚʽʜ 

ʧʦʯʘʪʢʫ (Berd&Terner, 2001) ʟʘʡʥʷʚ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ. ʋ ʪʨʦʭʠ ʙʽʣʴʰʝ ʥʽʞ 

ʜʝʩʷʪʠʣʽʪʥʽʡ ʣʽʥʽʾ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (Amit & Zott, 2001; Bharadwaj, 2000; 

Brynjolfsson, Hitt, Yan, 2002; Powell&Dent-Mickalef, 1997; Solow, 1987), ʤʘʣʠ 

ʤ̔ ʩʮʝ ʽ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ (Lee, 2001; Lihtenberg, 1995). ɺʦʥʠ 

ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ ʧʝʩʠʤʽʩʪʠʯʥʠʭ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʴ (Solow, 1987; 

Shtrassman, 1990) ʜʦ ʽʥʰʠʭ, ʙʽʣʴʰ ʦʧʪʠʤʽʩʪʠʯʥʠʭ ʧʦʟʠʮʽʡ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

(Brynjolfsson, 2002; Hitt&Brynjolfsson, 1996). ʉʢʝʧʪʠʯʥʘ ʧʦʟʠʮʽʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʪʘʢ ʟʚʘʥʦʤʫ ʧʘʨʘʜʦʢʩʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  (Brynjolfsson, 1993), 

ʷʢʠʡ ʦʧʠʩʫʻ ʷʚʠʱʝ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ 1970-ʭ ʽ 1980-ʭ ʨʦʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʬʽʨʤʠ, ʷʢʽ ʚʢʣʘʣʠ ʙʽʣʴʰʝ ʚ ɯʊ - ʟʘʟʥʘʣʠ ʥʝʚʜʘʯ. ɺʽʜʧʦʚʽʜʥʦ ʟ ʦʩʪʘʥʥʽʤʠ 
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ʜʘʥʠʤʠ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ɯʊ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʠʣʠ ʰʣʷʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʤʽʥ (Orlicovskiy&Iacono, 2000), ʪʘʢʠʭ ʷʢ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʚ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʨʦʙʦʯʠʭ ʛʨʫʧʘʭ, ʘʚʪʦʥʦʤʽʷ ʚ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 

(Hitt&Brynjolfsson, 2000). ʂʨʽʤ ʪʦʛʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʣʶʜʩʴʢʽ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʬʘʢʪʦʨʠ ʜʦʧʦʚʥʶʶʪʴ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

(Bharadwaj, 2000; Powell&Dent-Mickalef, 1997) [11].  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʾʭ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʝʢʽʣʴʢʦʤʘ ʬʘʢʪʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʤʝʭʘʥʽʟʤʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ɯʊ ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʢʫʨʝʥʪʥʫ 

ʧʦʟʠʮʽʶ ʦʨʛʘʥʽʟʘʮʽʡ, ʥʝ ʙʫʣʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ. ʅʝ ʚʨʘʭʦʚʫʚʘʣʦʩʴ ʪʘʢʦʞ ʪʝ, ʱʦ 

ʽʥʰʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(Andersen & Segars, 2001) ʘʙʦ ʝʬʝʢʪ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʙʦʨʦʪʴʙʠ (Ramasvami, 2001). ʇʦ-ʜʨʫʛʝ, ʚ ʣʽʪʝʨʘʪʫʨʽ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ, ʷʢʽ ʽʛʥʦʨʫʶʪʴ ʜʝʷʢʽ 

ʘʩʧʝʢʪʠ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʦʟʠʮʽʾ. 

ʎʽ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʯʘʩʪʢʦʚʦ ʧʦʣʷʛʘʶʪʴ ʚ 

ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ɯʊ-ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʥʠʭ ʻ ʪʘʢʦʞ ʜʦʣʷ ʧʨʘʚʜʠ. ɿ ʙʘʛʘʪʴʦʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚ'ʷʟʘʪʠ ʽʥʚʝʩʪʠʮʽʡ ʚ ɯʊ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʥʘʡʙʽʣʴʰ ʘʥʘʣʽʟʫʶʪʴʩʷ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ɯʊ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʫ 

ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʽʾ. ʉʝʥʩ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʬʽʨʤʘ, ʱʦ ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʝʢʽʣʴʢʦʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ ʚ ʜʝʷʢʠʭ ʟ ʥʠʭ ʽ ʙʫʪʠ ʥʘ 

ʩʝʨʝʜʥʴʦʤʫ ʘʙʦ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʚ ʽʥʰʠʭ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʙʫʪʠ ʥʘʜʣʠʰʢʦʚʦʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ, ʪʘʢ ʟʚʘʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʰʫʤʠ, ʱʦ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʘʜʝʢʚʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʐʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ɯʊ ʪʘʢʦʞ ʤʦʞʝ ʚʠʧʝʨʝʜʞʘʪʠ ʯʘʩ ʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ 
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ʙʫʪʠ ʣʠʰʝ ʟʘʡʚʠʤʠ ʚʠʪʨʘʪʘʤʠ ʷʢ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʪʘʢ ʽ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ 

ʤʝʞʽ ʪʘ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ, ʯʠ ʽʥʰʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʩʦʙʫ.  

ɺʚʝʜʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʥʘʧʨʷʤʢʫ ʽʥʥʦʚʘʮʽʡ 

(ʥʘʟʚʝʤʦ ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʍʘʡʻʢʘ) ʦʧʠʩʘʥʦ ʚ ʧʨʘʮʷʭ F. A. Hayek (2002). 

ɿʘ ʩʣʦʚʘʤʠ ʍʘʡʻʢʘ, ʢʦʥʢʫʨʝʥʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʚʽʜʢʨʠʪʪʷ ʬʘʢʪʽʚ, ʷʢʽ, ʷʢʱʦ 

ʧʨʦʮʝʜʫʨʘ ʚʽʜʢʨʠʪʪʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ - ʟʘʣʠʰʘʪʴʩʷ ʥʝʚʽʜʦʤʠʤ ʘʙʦ, 

ʧʨʠʥʘʡʤʥʽ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ. 

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦʙ ʧʦʣʽʧʰʠʪʠ 

ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʘʙʦ ʧʨʦʜʫʢʪ ʽ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʧʨʦʛʨʝʩʦʤ, ʥʝ ʽʩʥʫʻ 

ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ. ʂʦʞʥʘ ʬʽʨʤʘ ʤʦʞʝ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ ʥʘ 

ʩʚʦʾʭ ʩʠʣʴʥʠʭ ʩʪʦʨʦʥʘʭ ʽ ʧʨʘʮʶʚʘʪʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʦʥʘ 

ʟʤʦʞʝ ʟʘʡʥʷʪʠ ʥʝʦʙʭʽʜʥʠʡ ʾʭ ʢʦʥʢʫʨʝʥʪʥʠʡ ʨʽʚʝʥʴ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʚʦʜʠʪʴ ʚʩʝ ʞ ʪʘʢʠ ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ. ɸʣʝ ʥʘʩʢʽʣʴʢʠ ʜʣʷ 

ʢʦʤʧʘʥʽʾ ʚʠʛʽʜʥʦ ʚʢʣʘʜʘʪʠ ʢʦʰʪʠ ʚ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʷʢ ʚʦʥʘ ʟʤʦʞʝ ʟʤʽʮʥʠʪʠ 

ʩʚʦʻ ʩʪʘʥʦʚʠʱʝ ʥʘ ʨʠʥʢʫ ï ʮʝ ʧʠʪʘʥʥʷ ʥʝ ʦʯʝʚʠʜʥʝ ʽ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʚʽʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ (ʷʢʠʭ ʥʘ ʞʘʣʴ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʜʦʩʪʘʪʥʴʦ ʚ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ) ʟ ʨʽʟʥʠʭ ʢʦʤʧʘʥʽʡ, ʥʝ 

ʜʘʩʪʴ ʟʤʦʛʫ ʪʦʯʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʚʧʣʠʚ ɯʊ ʥʘ ʦʢʨʝʤʫ ʢʦʤʧʘʥʽʶ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʘʞʢʦ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʤʦʞʣʠʚʦ 

ʚʨʘʭʫʚʘʪʠ.    

 

 

 

 

 

 

 

1.3. ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 
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ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʋʢʨʘʾʥʠ, ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʛʦ 

ʚʠʩʪʫʧʘʻ ʨʠʥʦʢ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, ʷʢʽ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʟʥʘʥʥʷʭ. 

ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʚ ʧʦʪʦʯʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ, ʚʠʩʪʫʧʘʻ ʥʘ ʧʝʨʰʠʡ 

ʧʣʘʥ, ʚ ʷʢʦʩʪʽ ʦʜʥʦʛʦ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʞʝʨʝʣ ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʠʥʽʰʥʴʦʛʦ 

ʝʪʘʧʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ - ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʧʦʩʣʫʛ, ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ ʽ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʨʦʟʨʦʙʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʠʥʦʢ, ʱʦ ʧʨʠʟʚʝʜʝ 

ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʢʩʧʦʨʪʫ ʽ ʟʤʽʮʥʝʥʥʷ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ. 

ʎʝ ʜʘʩʪʴ ʧʦʰʪʦʚʭ ʜʣʷ ʩʠʣʴʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ, ʱʦ ʪʘʢʦʞ 

ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʠʥʢʫ. 

ʈʦʣʴ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʜʘʥʠʡ ʯʘʩ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʣʘʩʷ ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʽʥʥʦʚʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ɯʊ, ʘʙʦ ʽʥʥʦʚʘʮʽʾ ʚ 

çʯʠʩʪʦʤʫè ʚʠʛʣʷʜʽ ʯʠ ʫ ʚʠʛʣʷʜʽ ʟʥʘʥʴ. ʐʣʷʭ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʨʦʜʘʞʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ, ʟʜʘʪʝʥ ʟʤʽʥʠʪʠ 

ʤʽʩʮʝ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʢʨʘʾʥʠ ʚ ʛʣʦʙʘʣʴʥʽʡ ʝʢʦʥʦʤʽʮʽ, ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʱʦ ʽ 

ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʠʥʢʫ ʚ 

ʋʢʨʘʾʥʽ. ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʚ ʮʽʣʦʤʫ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʠʥʽʰʥʴʦʛʦ ʝʪʘʧʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʅʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʧʨʦʮʝʩʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʠʥʢʫ ʥʘʰʦʾ ʢʨʘʾʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʚʯʝʥʽ ʉ. ʂʫʣʠʮʴʢʠʡ, ɽ. ʇʝʪʨʦʚʘ, ɯ.ɯ. ʈʦʜʽʦʥʦʚ, ɺ.ɸ. ʎʚʻʪʢʦʚʘ, ʆ. ʏʫʙʫʢʦʚʘ, ɸ. 

ʏʫʭʥʦ, ʉ.ʌ. ʃʘʟʘʨʻʚʘ, ʃ.ʉ. ɺʠʥʘʨʠʢ. ʌʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʠʥʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʷʢ ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ 

ʟʨʦʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʫ ʋʢʨʘʾʥʠ, ʘʣʝ ʽ ʷʢ ʦʩʥʦʚʘ, ʱʦʙ ʨʦʟʚʠʥʫʪʠ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ. 

1.4 . ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ  ʢʦʥʢʫʨʝʥʮʽʶ 
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ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ  ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʢʫʨʝʥʮʽʶ ʪʨʴʦʤʘ 

ʩʧʦʩʦʙʘʤʠ: 

1. Iʊ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʛʘʣʫʟʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʦʚʽ ʧʨʘʚʠʣʘ ʢʦʥʢʫʨʝʥʮʽʾ. 

2. ʉʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ, ʥʘʜʘʶʯʠ ʢʦʤʧʘʥʽʷʤ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʝʨʰʠʪʠ ʢʦʥʢʫʨʝʥʪʽʚ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

3. ɯʊ ʧʦʨʦʜʞʫʻ ʘʙʩʦʣʶʪʥʦ ʥʦʚʽ ʚʠʜʠ ʙʽʟʥʝʩʫ, ʯʘʩʪʦ ʥʘ ʦʩʥʦʚʽ ʚʞʝ 

ʽʩʥʫʶʯʠʭ ʚ ʢʦʤʧʘʥʽʾ ʧʨʦʮʝʩʽʚ ʽ ʦʧʝʨʘʮʽʡ [33]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʦʞ ʯʝʪʚʝʨʪʠʡ ʩʧʦʩʽʙ - ʛʥʫʯʢʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɯʊ. ITIF 

(InformationTechnologyInfrastructureFlexibility) ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʜʠʥʘʤʽʯʥʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʽʜʥʦʩʠʥʠ (IORS), ʨʝʽʥʞʠʥʽʨʠʥʛ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ (BPR), ʜʠʚʝʨʩʠʬʽʢʘʮʽʶ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ ʪʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʦ ʢʦʞʝʥ ʽʟ ʩʧʦʩʦʙʽʚ. ɺ ʧʝʨʰʦʤʫ ʩʧʦʩʦʙʽ ʚʧʣʠʚ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʚʯʝʥʥʷ, ʘʥʘʣʽʟ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʛʘʣʫʟʽ.   ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʤʧʘʥʽʾ ʻ ʦʮʽʥʢʘ 

ʽʩʥʫʶʯʦʾ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʨʦʜʫʢʮʽʻʶ, 

ʧʨʦʮʝʩʘʤʠ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʥʢʫʨʝʥʪʥʝ ʩʪʘʥʦʚʠʱʝ ʚ ʛʘʣʫʟʽ ʥʝʦʙʭʽʜʥʦ ʫʚʝʩʴ ʯʘʩ ʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʥʦʩʠʥʠ ʟ 

ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʩʫʙôʻʢʪʘʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ, ʟ ʷʢʠʤʠ ʢʦʤʧʘʥʽʷ 

ʚʟʘʻʤʦʜʽʻ. ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʨʘʭʦʚʫʶʪʴ ʰʚʠʜʢʽ ʟʤʽʥʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʧʨʦʜʫʢʪʫ, ʯʝʨʝʟ ʱʦ ʚʪʨʘʯʘʶʪʴ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ.  

ʇʦʢʣʘʜʘʶʯʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ, ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʚʠʡʪʠ ʟʽ ʩʢʨʫʪʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʚ ʛʘʣʫʟʽ, ʥʘʧʨʠʢʣʘʜ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʨʘʪʝʛʽʶ çɹʣʘʢʠʪʥʦʛʦ ʦʢʝʘʥʫè (BlueOceanStrategy / ʂʽʤ ʋ. 

ʏʘʥ, ʄʦʙʦʨʥ ʈ.). ʊʦʙʪʦ ɯʊ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʪʘʢʽ ʫʤʦʚʠ, ʱʦ ʢʦʤʧʘʥʽʷ ʙʫʜʝ 

ʟʜʘʪʥʘ ʚʠʡʪʠ ʥʘ ʜʝʷʢʠʡ ʨʠʥʢʦʚʠʡ ʧʨʦʩʪʽʨ ʟ ʽʥʰʠʤ ʥʘʙʦʨʦʤ ʢʦʥʢʫʨʝʥʪʽʚ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʘʞʢʦ 
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ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʟʤʽʥʠ, ʘʣʝ ʷʢʱʦ ʢʦʤʧʘʥʽʾ ʚʩʝ ʞ ʚʜʘʩʪʴʩʷ ʟʨʦʙʠʪʠ 

ʜʦʩʠʪʴ ʪʦʯʥʠʡ ʧʨʦʛʥʦʟ, ʽ ʚʦʥʘ ʙʫʜʝ ʨʫʭʘʪʠʩʴ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦ ʮʝ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʾʡ ʚʠʛʨʘʰʥʝ ʩʪʘʥʦʚʠʱʝ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʢʦʤʧʘʥʽʾ ʤʦʞʝ 

ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʷʚʣʷʻʪʴʩʷ 

ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʫ ʨʦʙʦʪʽ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʘʥʢʽʚʩʴʢʦʾ ʛʘʣʫʟʽ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ (98,6%), 

ʥʘʡʥʠʞʯʠʡ ï ʚ ʛʘʣʫʟʽ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʽʟʥʝʩʫ (80,7%). ɺʽʜʧʨʘʚʥʦʶ 

ʪʦʯʢʦʶ ʤʘʻ ʩʪʘʪʠ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʟʜʘʪʥʘ ʚʧʣʠʥʫʪʠ 

ʥʘ ʙʫʜʴ-ʷʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʚ ʣʘʥʮʶʞʢʫ ʮʽʥʥʦʩʪʽ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʫʚʘʞʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʣʘʥʮʶʞʢʘ ʮʽʥʥʦʩʪʽ ʢʦʤʧʘʥʽʷ ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʥʫʪʠ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʽʥʠ ʩʬʝʨʠ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 ɸʤʝʨʠʢʘʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʬʽʢʩʫʶʪʴ ʧʝʨʝʚʘʛʠ ʽʥʚʝʩʪʠʮʽʡ ʚ ɯʊ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʢʣʘʜʝʥʥʷʤ ʚ ʦʩʥʦʚʥʽ ʟʘʩʦʙʠ. ɸʣʝ ʚʽʜʜʘʯʘ ʜʣʷ ʢʦʤʧʘʥʽʡ ʚ 

ʋʢʨʘʾʥʽ ʟʘʧʽʟʥʶʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 3 ʨʦʢʠ. 
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 ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʟʘʩʦʙʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʙʽʟʥʝʩʫ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʨʦʙʢʠ ʥʘʩʪʫʧʘʣʴʥʦʛʦ ʧʣʘʥʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʘʧʽʪʘʣ. ʎʝʡ ʧʣʘʥ ʧʦʚʠʥʝʥ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʩʪʨʘʪʝʛʽʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʘʧʘʨʘʪʥʝ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ 

ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʤʽʩʪʫ 

ʚ ʧʨʦʜʫʢʮʽʾ. ʅʝʦʙʭʽʜʥʽ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʝʨʝʩʪʘʥʦʚʢʠ, ʚʽʜʧʦʚʽʜʥʽ ʟʤʽʥʘʤ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʚ'ʷʟʢʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʜʫ ʙʽʟʥʝʩʫ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʘʥʽʾ 

ʢʣʶʯʦʚʝ ʧʦʣʦʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʘʙʦ ʚ ʦʢʨʝʤʦʤʫ ʨʠʥʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʚ 

ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʝʨʩʧʝʢʪʠʚʽ (ʨʠʩ.1.1). 

 

ʈʠʩ. 1.1.ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ 

ʈʽʰʝʥʥʷ 

ʧʨʦ 

ʽʥʚʝʩʪʫʚʘʥʥ

 ̫

ʉʪʚʦʨʝʥʥʷ 

ʊʆʅ 

ʆʧʝʨʘʮʽʡʥʝ 

ʦʩʚʦʻʥʥʷ ʊʆʅ 

ɯʥʪʝʛʨʘʮʽʡʥʝ 

ʦʩʚʦʻʥʥʷ ʊʆʅ 

ʉʪʨʘʪʝʛʽʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʊʆʅ 

ʆʯʽʢʫʚʘʥʥ

 ̫
ʎʽʥʥʽʩʥʽ 

ʦʯʽʢʫʚʘʥʥʷ 

ʄʽʥʽʤʘʣʴʥʘ 

ʮʽʥʥʽʩʪʴ 

ʝʪʘʧʽʚ 

ɯʥʚʝʩʪʠʮʽʡʥʘ 

ʚʧʝʚʥʝʥʽʩʪʴ 

ʏʘʩ 

ɿʘʧʫʩʢ 

ʪʝʭʥʦʣʦʛʽʾ 

ʇʽʢ 

ʦʯʽʢʫʚʘʥʥ

 ̫

ʇʽʜʡʦʤ 

ʧʨʦʩʚʽʪʣʝʥʥ

 ̫

ʇʨʽʨʚʘ 

ʨʦʟʯʘʨʫʚʘʥʥ

 ̫

ʇʣʘʪʦ  

ʏʘʩ 

ɿʘʛʨʦʟʘ 

ʟʨʠʚʫ 

ʽʥʚʝʩʪʠʮʽʡ 
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ITIF ï ʯʝʪʚʝʨʪʠʡ ʩʧʦʩʽʙ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ, ʦʩʢʽʣʴʢʠ 

ʟʜʘʪʝʥ ʥʘʜʽʣʠʪʠ ʬʽʨʤʫ ʝʬʝʢʪʠʚʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʪʨʘʪʘʤʠ, ʷʢʽʩʪʶ 

ʧʨʦʜʫʢʪʫ, ʰʚʠʜʢʽʩʪʶ ʜʦʩʪʘʚʢʠ ʽ ʛʥʫʯʢʽʩʪʶ ʜʠʟʘʡʥʫ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʪʚʦʨʶʶʪʴ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ (Gebauer&Shober, 2006; Palanisamy&Sushil, 

2003). ɿʘʛʘʣʦʤ ʛʥʫʯʢʘ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʧʨʠʷʻ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʬʽʨʤʠ ʥʝ 

ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʛʥʫʯʢʠʭ ʦʧʝʨʘʮʽʡ, ʘʣʝ 

ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʜʠʥʘʤʽʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʽʩʥʠʭ ʤʝʨʝʞ ʚ ʨʘʤʢʘʭ ʚʩʽʻʾ 

ʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ITIF, ʬʽʨʤʠ, ʷʢʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʽ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʩʚʦʾʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʷʭ, ʟʜʘʪʥʽ ʚʝʩʪʠ ʙʽʟʥʝʩ ʙʽʣʴʰ ʣʝʛʢʦ 

ʽ ʯʘʩʪʦ ʩʪʚʦʨʶʚʘʪʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʫʛʦʜʠ ʦʜʠʥ ʟ ʦʜʥʠʤ 

(Trimi, Faja andMana, 2009). ʇʘʨʪʥʝʨʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʠʨʘʶʪʴʩʷ ʨʘʟʦʤ ʚ 

ʙʽʟʥʝʩ-ʤʝʨʝʞʽ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʦʜʫʣʽʚ, ʜʝ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ 

ʦʙʤʝʞʝʥʽʡ ʤʥʦʞʠʥʽ ʡʦʛʦ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (Tapscott, TicollandLoyi, 

2000). ɻʥʫʯʢʘ ɯʊ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʦʙ'ʻʜʥʘʪʠ ʩʚʦʾ ʨʝʩʫʨʩʠ ʟ ʽʥʰʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʯʝʨʝʟ ʜʠʥʘʤʽʯʥʽ IORS (ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʧʦʚʽʜʦʤʣʝʥʴ) 

(Trimi ʪʘ ʽʥ., 2009).  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ - ʥʠʥʽʰʥʷ ʪʝʥʜʝʥʮʽʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʩʽʤʘ 

ʥʝʦʙʭʽʜʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʡ ʚʩʽʭ ʨʦʟʤʽʨʽʚ ʟ ʛʥʫʯʢʦʶ ʽ 

ʤʘʩʰʪʘʙʦʚʘʥʦʶ ɯʊ ʪʘ ʧʨʠ ʥʠʟʴʢʽʡ ʚʘʨʪʦʩʪʽ ʽ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ. ʆʜʥʘʢ, ʚ 

ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ 

ʥʝʩʫʪʪʻʚʦʛʦ ɯʊ-ʟʘʙʝʟʧʝʯʝʥʥʷ (ʜʦʜʘʪʢʠ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʽ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʬʽʨʤ ʤʘʣʦʛʦ ʘʙʦ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʻ ʪʝ, 

ʱʦ ʙʘʛʘʪʦ ʧʠʪʘʥʴ (ʙʝʟʧʝʢʘ, ʜʦʩʪʫʧʥʽʩʪʴ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ, ʽʥʪʝʛʨʘʮʽʷ) ʧʦʚ'ʷʟʘʥʽ 

ʟ ʭʤʘʨʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʻ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟôʷʩʥʝʥʠʤʠ ʪʘ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ. ɸʣʝ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʙʽʟʥʝʩ-ʮʽʥʥʦʩʪʽ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʱʦ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʱʝ ʥʝ ʜʫʞʝ ʧʦʩʧʽʰʘʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɼʝʷʢʽ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʮʝ ʨʠʟʠʢʦʚʘʥʘ ʪʝʥʜʝʥʮʽʷ, ʘ ʽʥʰʽ - ʱʦ ʮʝ ʥʝ ʥʘʩʪʽʣʴʢʠ ʻ ʝʬʝʢʪʠʚʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ.  

 ɺ ʙʫʜʴ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʤʧʘʥʽʶ ʽ ʨʠʥʦʢ ʻ ʚʘʞʣʠʚʠʤ ʽ ʩʪʨʘʪʝʛʽʯʥʦ 

ʥʝʦʙʭʽʜʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʘʥʽʷʤ ʜʦʩʷʛʘʪʠ ʮʽʣʝʡ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ. 

 

 

 

 

 

 

 

 

 

 

 

1.5. ɻʘʣʫʟʴ ɯʊ ʘʫʪʩʦʨʩʠʥʛʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ 

 

 ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʦʢʨʝʤʦʤʫ ʬʫʥʢʮʽʦʥʫʶʯʦʤʫ ʨʠʥʢʫ, ʘ ʩʘʤʝ ʨʠʥʢʫ 

ʘʫʪʩʦʨʩʠʥʛʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ɸʫʪʩʦʨʩʠʥʛ - ʧʝʨʝʜʘʯʘ ʢʦʥʢʨʝʪʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʥʝʦʙʭʽʜʥʠʭ ʧʦʩʣʫʛ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝ ʤʦʞʝ 

ʦʙʨʦʙʣʷʪʠ ʚʩʽ ʘʩʧʝʢʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʾ. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ 

ʧʨʦʮʝʩʠ ʥʦʩʷʪʴ ʪʠʤʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝ ʤʘʻ ʥʘʤʽʨʫ ʥʘʡʤʘʪʠ ʚ 

ʢʦʤʧʘʥʽʶ ʦʢʨʝʤʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. ʇʽʩʣʷ ʪʦʛʦ, 

ʷʢ ʟʘʚʜʘʥʥʷ ʧʝʨʝʜʘʥʽ ʧʦʩʪʘʯʘʣʴʥʠʢʫ ʧʦʩʣʫʛ ʘʫʪʩʦʨʩʠʥʛʫ, ʚʽʥ ʙʝʨʝ ʥʘ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʽ ʧʽʜʪʨʠʤʢʫ ʘʢʪʠʚʽʚ ʦʨʛʘʥʽʟʘʮʽʾ [34]. 

 ɸʫʪʩʦʨʩʠʥʛ ʷʢ ʽʜʝʷ ʥʝ ʥʦʚʘ. ʊʘʢʘ ʧʦʩʣʫʛʘʽʩʥʫʻ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʥʽʞ 

ʪʠʩʷʯʽ ʨʦʢʽʚ, ʘ ʟʘʨʘʟ ʚʦʥʘ ʧʨʦʩʪʦ ʥʘʙʠʨʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʂʦʤʧʘʥʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʫʪʩʦʨʩʠʥʛ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʱʦʙ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ, ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʜʝʰʝʚʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʯʠ ʙʽʣʴʰ ʜʝʰʝʚʠʭ ʘʙʦ ʜʦʩʪʫʧʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɸʣʝ ʩʴʦʛʦʜʥʽ, ʡʜʝʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ, ʘʣʝ ʽ ʧʨʦ 

ʨʦʟʚʠʪʦʢ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʘʫʪʩʦʨʩʠʥʛʫ, ʪʘʢʦʛʦ ʷʢ ʜʦʩʪʫʧ ʜʦ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ, ʟʥʠʞʝʥʥʷ ʥʘʢʣʘʜʥʠʭ ʚʠʪʨʘʪ, ʰʪʘʪʥʠʡ ʛʥʫʯʢʠʡ ʨʦʟʢʣʘʜ, 
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ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʦʨʦʪʫ ʽ ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ï ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ. 

 ɯʊ ʘʫʪʩʦʨʩʠʥʛ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʮʝ ʦʢʨʝʤʘ ʛʘʣʫʟʴ ʚ ʘʫʪʩʦʨʩʠʥʛʫ, ʱʦ ʤʘʻ 

ʩʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʟʘʩʦʙʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɼʘʥʠʡ ʚʠʜ ʘʫʪʩʦʨʩʠʥʛʫ, ʷʢ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʣʦʤʫ, ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. IT-ʘʫʪʩʦʨʩʠʥʛ -  

ʧʦʰʫʢ ʨʝʩʫʨʩʽʚ, ʯʠ ʩʫʙʧʽʜʨʷʜʫ ʟʘ ʤʝʞʘʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ɯʊ 

ʩʠʩʪʝʤʠ ʢʦʤʧʘʥʽʾʚ ʮʽʣʦʤʫ ʘʙʦ ʯʘʩʪʠʥʠ ʧʝʚʥʦʾ ɯʊ-ʬʫʥʢʮʽʾ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ɯʊ-ʘʫʪʩʦʨʩʠʥʛ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ. ɹʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ʧʝʨʝʚʦʜʷʪʴ ʚ ʘʫʪʩʦʨʩʠʥʛ ʪʽʣʴʢʠ ʯʘʩʪʠʥʫ ɯʊ-ʬʫʥʢʮʽʡ. 

 ɿʘʨʘʟ ɯʊ-ʘʫʪʩʦʨʩʠʥʛ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ 

ʰʣʷʭʘʤ ʨʦʟʚʠʪʢʫ: 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ 

ʛʽʙʨʠʜʥʠʭ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ - "ʧʦʻʜʥʘʥʥʷ ʧʨʠʚʘʪʥʠʭ, ʛʨʦʤʘʜʩʴʢʠʭ ʽ 

ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ". 

2. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʘʫʪʩʦʨʩʠʥʛʫ ʪʘ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

3. ɺ ʮʝʥʪʨʽ ʫʚʘʛʠ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

4. ɿʨʦʩʪʘʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʚ ʘʫʪʩʦʨʩʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦʚʽʜʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʚ ʧʠʪʘʥʥʷʭ 

ʘʫʪʩʦʨʩʠʥʛʫ (CenturyLink, ComWorld IT, Gartner) ʟʘ ʥʘʩʪʫʧʥʽ 5-8 ʨʦʢʽʚ 

ʦʙʣʘʩʪʴ ɯʊ ʥʘ 70% ʧʝʨʝʡʜʝ ʚ ʘʫʪʩʦʨʩʠʥʛ [35].  

 ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʽ ʛʘʣʫʟʴ ʘʫʪʩʦʨʩʠʥʛʫ ʻ 

ʥʘʡʙʽʣʴʰʠʤ ʫ ʎʝʥʪʨʘʣʴʥʽʡ ʪʘ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ. ɼʝʚ'ʷʥʦʩʪʦ ʚʽʜʩʦʪʢʽʚ ʧʨʦʜʫʢʮʽʾ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʦʚʥʽʰʥʽ ʨʠʥʢʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ɯʊ-

ʬʘʭʽʚʮʽʚ ʧʽʜʪʨʠʤʫʻ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʷʢʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ɯʊ-ʧʦʩʣʫʛ ʩʚʽʪʦʚʠʤ 

ʨʠʥʢʦʚʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɿʥʘʯʥʠʡ ʜʦʩʚʽʜ ʽ ʢʚʘʣʽʬʽʢʘʮʽʷ, ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʡ 
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ʧʽʜʭʽʜ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʾʭ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ, ʩʪʚʦʨʠʣʠ ʚʠʩʦʢʠʡ ʧʦʧʠʪ 

ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ ɯʊ ʩʧʝʮʽʘʣʽʩʪʽʚ. ɻʣʠʙʦʢʘ ʫʯʘʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʫ 

ʧʨʦʝʢʪʘʭ ʢʣʽʻʥʪʘ ʜʦʟʚʦʣʷʻ ʟʘʤʦʚʥʠʢʫ ʙʽʣʴʰ ʣʝʛʢʦ, ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ 

ʜʦʩʷʛʪʠ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʝʦʙʭʽʜʥʦʾ ʡʦʤʫ ʧʦʩʣʫʛʠ ɯʊ-

ʘʫʪʩʦʨʩʠʥʛʫ.ʋʢʨʘʾʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʛʘʣʫʟʽ ʤʦʞʝ ʧʦʭʚʘʣʠʪʠʩʷ 

ʯʠʩʝʣʴʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ.ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʽʥʦʟʝʤʥʠʭ ʢʦʤʧʘʥʽʡ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʫʩʧʽʰʥʦ ʩʪʚʦʨʠʣʠ ʩʚʦʾ R&D ʮʝʥʪʨʠ ʚ 

ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʥʝʚʜʘʣʦʾ ʩʧʨʦʙʠ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʽʥʦʟʝʤʥʠʤʠʢʦʤʧʘʥʽʷʤʠ. 

ɿʘ ʦʩʪʘʥʥʽ 2-3 ʨʦʢʠ, ʙʘʛʘʪʦ ʫʢʨʘʾʥʩʴʢʠʭ ɯʊ-ʘʫʪʩʦʨʩʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ 

ʧʦʙʫʜʫʚʘʣʠ ʢʦʨʧʦʨʘʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʮʝʥʪʨʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽ ʢʨʘʱʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʠʭ 16000 ɯʊ-ʬʘʭʽʚʮʽʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʱʦʨʽʯʥʦ ʟ 

ʤʽʩʮʝʚʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɹʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ ʤʘʶʪʴ ʙʽʣʴʰ ʥʽʞ 10-ʨʽʯʥʠʡ 

ʜʦʩʚʽʜ, ʫʩʧʽʰʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʪʚʝʨʜʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ. ɿʘ ʦʩʪʘʥʥʽ ʚʽʩʽʤ ʨʦʢʽʚ, ʦʙʩʷʛ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ɯʊ-ʘʫʪʩʦʨʩʠʥʛ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʠ 

ʚʜʝʩʷʪʝʨʦ (ʨʠʩ. 1.2). ɽʢʩʧʝʨʪʠ ʧʦʛʦʜʞʫʶʪʴʩʷ, ʱʦ ʛʘʣʫʟʴ ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ ʚ ʦʩʷʞʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʅʘʩʧʨʘʚʜʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʧʪʠʤʽʩʪʠʯʥʠʭʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ, ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʙʫʜʝ ʨʦʩʪʠ ʽ ʜʘʣʽ, ʘ ʦʙʩʷʛ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ɯʊ-ʧʦʩʣʫʛ ʘʫʪʩʦʨʩʠʥʛʫ ʤʦʞʝ ʜʦʩʷʛʪʠ 

$10 ʤʣʨʜ. ʜʦ 2020 ʨʦʢʫ [42]. 

 

 

  ʈʠʩ. 1.2.ʈʦʟʚʠʪʦʢ ʘʫʪʩʦʨʩʠʥʛʫ ʚ ʋʢʨʘʾʥʽ 
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 ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʠʥʢʫ, ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʋʢʨʘʾʥʽ. ʋ ʩʫʯʘʩʥʦʤʫ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʞʦʜʥʘ ʢʦʤʧʘʥʽʷ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ 

ʩʘʤʦʜʦʩʪʘʪʥʴʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʣʴʢʠ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ. ɭ ʨʷʜ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ, ʨʝʘʣʽʟʘʮʽʶ ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʜʝʣʝʛʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʢʦʤʧʘʥʽʷʤ, 

ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʋʢʨʘʾʥʽ ʚ ʩʬʝʨʽ ʘʫʪʩʦʨʩʠʥʛʫ ʟʘʨʘʟ ʙʣʠʟʴʢʦ 75000 ʨʦʟʨʦʙʥʠʢʽʚ, 15 000 

ʟ ʥʠʭ ʧʨʘʮʶʶʪʴ ʫ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʷʭ. ɿ ʥʠʭ 45% ʟ ʥʠʭ ʞʠʚʫʪʴ ʫ ʂʠʻʚʽ, ʚ 

ʍʘʨʢʦʚʽ - 18% ̔  9,3% ʫ ʃʴʚʦʚʽ. ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʽ ʧ'ʷʪʦʤʫ ʤʽʩʮʷʭ ʧʝʨʝʙʫʚʘʶʪʴ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ʽ ʆʜʝʩʘ [43]. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʟʨʦʙʥʠʢʽʚ - 27 ʨʦʢʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 2011 

ʨʦʢʦʤ ʮʠʬʨʘ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ ʜʚʘ ʨʦʢʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʚʽʜʫ, ʥʘʡʙʽʣʴʰ 

ʟʘʛʘʣʴʥʠʡ ʜʦʩʚʽʜ ɯʊ-ʬʘʭʽʚʮʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʦʙʣʘʩʪʽ - ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʪʨʴʦʭ 

ʨʦʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ ʚʠʱʫ ʦʩʚʽʪʫ ʽ ʟʥʘʶʪʴ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ.ʆʩʥʦʚʥʘ 

ʯʘʩʪʠʥʘ ʫʢʨʘʾʥʩʴʢʠʭ IT-ʬʘʭʽʚʮʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ, ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʘʫʪʩʦʨʩʠʥʛʫ 

(ʨʠʩ. 1.3). 

 

 

 ʈʠʩ. 1.3. ʈʦʟʧʦʜʽʣ ɯʊ ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʦ ʛʘʣʫʟʷʤ 

ʉʝʨʝʜʥʷ ʟʘʨʧʣʘʪʘ ʨʦʟʨʦʙʥʠʢʽʚ-ʘʫʪʩʦʨʩʝʨʽʚ ʩʢʦʨʦʪʠʣʘʩʷ ʚ 2015 ʨʦʮʽ - ʟ 

$2600 ʜʦ $2100, ʫ ʟʚ'ʷʟʢʫ ʟʽ ʩʢʣʘʜʥʦʶ ʧʦʣʽʪʠʯʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ 

ʩʠʪʫʘʮʽʻʶ[41]. 

 ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʚʦʻʨʽʜʥʫ ʛʘʣʫʟʴ, ʱʦ 
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ʩʬʦʨʤʫʚʘʣʘʩʴ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʜʦʩʠʪʴ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦ. ɸ ʟʘʚʜʘʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʤʧʘʥʽʾ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ 

ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʻ ʥʝʟʚʠʯʘʡʥʠʤ, ʘʣʝ ʙʝʟ ʩʫʤʥʽʚʫ ʧʨʦʛʨʝʩʠʚʥʠʤ 

ʽ ʥʝʦʙʭʽʜʥʠʤ. 

 

 

 

 

 

1.6. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

 

ʗʢ ʥʘʩʣʽʜʦʢ ʙʝʟʧʝʨʝʨʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʚ ʦʙʣʘʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʨʠʥʢʫ ʧʦʩʪʽʡʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʧʨʦʜʫʢʪʠ, 

ʧʦʩʣʫʛʠ ʽ ʜʦʜʘʪʢʠ. ʆʮʽʥʢʠ ʾʭ ʙʽʟʥʝʩ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʻ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʢʦʤʧʘʥʽʷ ʙʫʣʘ ʚ ʟʤʦʟʽ ʧʝʨʝʜʙʘʯʠʪʠ ʚʘʨʪʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ɯʊ ʽʥʥʦʚʘʮʽʾ. 

ʅʠʥʽʰʥʽ ʚʠʟʥʘʥʽ ʝʢʩʧʝʨʪʠ ʟʛʦʜʥʽ ʟ ʐʫʤʧʝʪʝʨʦʤ (çʙʘʪʴʢʦʤ ʽʥʥʦʚʘʮʽʡè), 

ʱʦ ʝʢʦʥʦʤʽʯʥʘ ʨʦʣʴ ʟʥʘʥʴ ʽ ʾʭ ʘʢʪʠʚʥʽʩʪʴʥʘʙʨʘʣʠ ʚʘʛʠ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ, ʽ ʷʢ 

ʨʝʟʫʣʴʪʘʪ - ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʾ 

ʟʘʦʪʨʠʤʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʜʦʩʚʽʜʦʤ ʩʪʘʣʠ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʠʥʘʤʽʟʤʫ 

ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʤʽʢʨʦʨʽʚʝʥʴ), ʪʘʢ  ̔ʥʘ 

ʨʽʚʥʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ (ʥʘ ʤʘʢʨʦʨʽʚʥʽ). ʋ ʪʦʡ ʯʘʩ ʷʢ ʚ ʢʘʧʽʪʘʣ ʽ ʧʨʘʮʶ 

ï ʪʨʘʜʠʮʽʡʥʽ ʨʝʩʫʨʩʠ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ï̔ ʥʚʝʩʪʠʮʽʡʥʠʡ ʚʢʣʘʜ ʚʩʝ 

ʤʝʥʰʠʡ, ʨʦʟʚʠʪʦʢ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ̔ʥʥʦʚʘʮʽʡʥʠʡ, ʱʦ ʽ ʜʦʟʚʦʣʷʻ 

ʨʫʭʘʪʠʩʴ ʽʥʪʝʥʩʠʚʥʠʤ ʰʣʷʭʦʤ [25]. 

ʄʽʞʥʘʨʦʜʥʦ-ʚʠʟʥʘʥʝʦʟʥʘʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚʭʦʜʠʪʴ ʚ ʪʘʢ ʟʚʘʥʠʡ 

ʧʦʩʽʙʥʠʢ ʌʨʘʩʢʘʪʽ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʽ ʨʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʚ ʆɽʉʈ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ, ʽʥʥʦʚʘʮʽʾ ï ʮʝ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽʜʝʾ ʚ ʥʦʚʠʡ ʘʙʦʦʥʦʚʣʝʥʠʡ 
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ʧʨʦʜʫʢʪ ʟʘʧʫʱʝʥʠʡ ʥʘ ʨʠʥʢʫ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʫ ʚʠʛʣʷʜʽ ʥʦʚʦʛʦ ʘʙʦ 

ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʘʙʦ ʪʦʨʛʽʚʣʽ, 

ʘʙʦ ʨʝʚʦʣʶʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛ. [ʆɽʉʈ, 1993] 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʢʦʥʮʝʧʮʽʷ ʽʥʥʦʚʘʮʽʡ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ. ʆʩʪʘʥʥʻ ʧʦʥʷʪʪʷ ʚʢʣʶʯʘʻ ʥʝ 

ʪʽʣʴʢʠʧʨʦʜʫʢʪʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʨʘʤʢʘʭ ʦʮʽʥʢʠ, ʘʣʝ ʪʘʢʦʞ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ  ʪʘ ʚ ʪʦʡ ʞʝ ʯʘʩ ɯʊ-ʦʨʽʻʥʪʦʚʘʥʽ ʽʥʥʦʚʘʮʽʾ. ʎʝ ʽʣʶʩʪʨʫʻ 

ʥʘʩʪʫʧʥʠʡ ʨʠʩʫʥʦʢ (ʨʠʩ. 1.4): 

 

 

ʈʠʩ.1.4. ɺʧʣʠʚ ʽʥʥʦʚʘʮʽʾ ʚ ʙʽʟʥʝʩ ʤʦʜʝʣʽ 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʦʙʣʘʩʪʝʡ ʽʥʥʦʚʘʮʽʡ ʚ 

ʢʦʤʧʘʥʽʾ (ʷʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʠʩʫʥʢʫ), ʪʦʤʫ-ʽʥʥʦʚʘʮʽʷ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʩʶ ʢʦʨʧʦʨʘʮʽʶ, 

ʫʩʧʽʰʥʝʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʤʦʞʝ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. 

ɯʥʥʦʚʘʮʽʾ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ɯʊ, ʙʫʜʴ-ʪʦʪʘʢʪʠʯʥʝ ʯʠ ʩʪʨʘʪʝʛʽʯʥʝ 

ʚʪʨʫʯʘʥʥʷ: ʷʢʱʦ ʢʦʤʧʘʥʽʷ ʧʣʘʥʫʻ ʚʚʝʩʪʠ ʷʢʫʩʴ ʥʦʚʠʥʢʫ, ʚʦʥʘ ʥʝ ʤʦʞʝ ʦʙʽʡʪʠ 

ʧʦʚôʷʟʘʥʽ ʟ ɯʊ ʝʣʝʤʝʥʪʠ ʽʥʥʦʚʘʮʽʡ, ʪʘʢ ʷʢ ʥʘʚʽʪʴ ʫ ʥʘʡʜʨʽʙʥʽʰʠʭ ʽʥʥʦʚʘʮʽʡ  ̒

ʧʨʷʤʝ ʘʙʦ ʥʝʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʏʠʤ ʜʘʣʽ 
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ʨʫʭʘʪʠʩʴ ʚʽʜ ʪʘʢʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʚʽʜʯʫʚʘʻʪʴʩʷ 

ʩʠʣʴʥʽʰʝ ʝʬʝʢʪ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʢʦʤʧʘʥʽʶ. 

 ʈʠʥʦʢ ʪʘʢ ʟʚʘʥʠʭ ʧʨʦʜʘʚʮʽʚ ʜʦʤʽʥʫʚʘʚ ʜʦ 1970 ʧʦʢʠ ʧʦʩʪʫʧʦʚʦ ʥʝ 

ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʨʠʥʦʢ ʧʦʢʫʧʮʽʚ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʘʣʦ ʥʘʩʣʽʜʢʦʤ 

ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ,ʟʘʚʜʷʢʠ ʷʢʦʤʫ 

ʚʠʨʦʙʥʠʢʠ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʧʦʩʣʫʛ ʟʤʦʛʣʠ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʩʪʘʚʢʠ, ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʧʝʨʝʚʠʱʠʣʘ ʧʦʧʠʪ. ʋ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ (ʊʘʙʣʠʮʷ 1.1): 

ʊʘʙʣʠʮʷ 1.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ 

ʈʠʥʦʢ ʧʨʦʜʘʚʮʽʚ ʈʠʥʦʢ ʧʦʢʫʧʮʽʚ 

ʇʨʦʤʠʩʣʦʚʘ ʝʢʦʥʦʤʽʢʘ ɽʢʦʥʦʤʽʢʘ ʟʥʘʥʴ 

ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʢʣʽʻʥʪʘ: 

ʥʘʷʚʥʽʩʪʴ 

ʮʽʥʘ 

ʧʝʨʝʢʦʥʘʥʥʷ 

ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʢʣʽʻʥʪʘ: 

ʚʠʙʽʨ 

ɿʥʘʯʝʥʥʷ ʢʣʽʻʥʪʽʚ 

ʧʝʨʝʢʦʥʘʥʥʷ 

ʌʦʢʫʩ ʫʧʨʘʚʣʽʥʥʷ: 

ʚʥʫʪʨʽʰʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʪʨʘʪʠ 

ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ 

ʤʘʢʩʠʤʽʟʘʮʽʷ 

ʩʪʨʫʢʪʫʨʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʦʙʣʽʢ 

ʌʦʢʫʩ ʫʧʨʘʚʣʽʥʥʷ: 

ɿʦʚʥʽʰʥʽʡ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ 

ʥʦʚʦʚʚʝʜʝʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʷ 

ʙʟ̔ʥʝʩ-ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʽʥʥʷ 

ʆʩʥʦʚʥʽ ʪʨʠ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡ  

ɯʊ (ʽʥʥʦʚʘʮʽʾ, ʙʽʟʥʝʩ-ʤʦʜʝʣʴ ʽ ʢʦʥʪʨʦʣʴ) ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʧʝʨʝʪʠʥ ʽʥʥʦʚʘʮʽʾ ʪʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ 

ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʮʽʥʢʠ ɯʊ-ʽʥʥʦʚʘʮʽʡ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ, ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ  

ʨʝʛʫʣʷʨʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʥʘʧʨʷʤʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʮʽʥʢʠ ʾʭ ʧʦʪʝʥʮʽʡʥʦʾ ʢʦʨʠʩʥʦʩʪʽ, ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʨʠʟʠʢʽʚ, 
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ʧʦʚ'ʷʟʘʥʠʭ ʟ  ʨʝʘʣʽʟʘʮʽʻʶ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʪʦʙʪʦʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ 

ʥʘ  ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ McKinsey ʚ 2004 ʨʦʮʽ ʧʦʢʘʟʘʣʠ, ʱʦ IT-ʽʥʥʦʚʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʡ, ʥʽʞ ʜʣʷ 

ʟʚʠʯʘʡʥʠʭ, ʪʦʙʪʦ ʧʨʠʥʮʠʧ "ʧʝʨʝʤʦʞʝʮʴ ʦʪʨʠʤʫʻ ʚʩʝ" ʻ ɦʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʚ ʜʘʥʽʡ ʩʬʝʨʽ. ɼʨʫʛʘ ʽ ʪʨʝʪʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚ 

ʟʤʦʟʽ ʫʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʯʘʩʪʢʫ ʨʠʥʢʫ, ʱʦʙʧʝʨʝʪʚʦʨʠʪʠ ʩʚʽʡ ʫʩʧʽʭ ʚ ʛʘʣʫʟʽ 

ʽʥʥʦʚʘʮʽʡ ʥʘ ʫʩʧ̔ʭ ʫ ʙʽʟʥʝʩʽ.  

1.7. ɯʥʬʦʨʤʘʮʽʡʥʘ ʙʘʟʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ  

 

ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ 44,1 ʪʠʩ. ʧʽʜʧʨʠʻʤʩʪʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 2014ʨ., ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ 

(93,4%) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʢʦʤʧôʶʪʝʨʠ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʪʘ 91,0% ʧʽʜʧʨʠʻʤʩʪʚ 

ʤʘʣʠ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʅʘʡʚʠʱʠʤ ʨʽʚʝʥʴ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʧʦʢʘʟʘʣʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʜʽʡʩʥʶʚʘʣʠ ʜʽʷʣʴʥʽʩʪʴ ʟ ʥʘʜʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʧʦʩʣʫʛ ï 

98,2% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʚ ʦʙʩʪʝʞʝʥʥʽ. 

ɺʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʫ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ï 96,6%; ʥʘʡʤʝʥʰʠʡ ʨʽʚʝʥʴ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʟ ʪʠʤʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʫʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʭʘʨʯʫʚʘʥʥʷ ï 87,6%. 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʤʧôʶʪʝʨʠ, 

58,1% ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʣʦʢʘʣʴʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʤʝʨʝʞʝʶ, ʘ ʨʦʟʰʠʨʝʥʫ 

ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʦʤʧôʶʪʝʨʥʫ ʤʝʨʝʞʫ ʤʘʣʦ ʤʘʡʞʝ ʢʦʞʥʝ ʰʦʩʪʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. 

ʂʦʞʥʝ ʪʨʝʪʻ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʢʦʤʧôʶʪʝʨʠ, ʤʘʣʦ 

ʙʝʟʜʨʦʪʦʚʠʡ ʜʦʩʪʫʧ ʜʣʷ ʩʚʦʻʾ ʣʦʢʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʢʦʞʥʝ 

ʯʝʪʚʝʨʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʚʣʘʩʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʚʝʙ-ʩʘʡʪ, ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʚʘʚ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʢʦʤʧôʶʪʝʨʥʽʡ ʤʝʨʝʞʽ (ɯʥʪʨʘʥʝʪ) [43]. 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʨʝʞʫ 

ɯʥʪʝʨʥʝʪ, ʧʦʣʦʚʠʥʘ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʩʪʦʩʦʚʫʚʘʣʘ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ 
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(xDSL ʢʘʥʘʣʠ, ʚʠʜʽʣʝʥʽ ʢʘʥʘʣʠ, ʪʝʣʝʚʽʟʽʡʥʠʡ ʢʘʙʝʣʴ, ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, 

ʩʫʧʫʪʥʠʢʦʚʠʡ, ʩʪʘʮʽʦʥʘʨʥʠʡ ʙʝʟʜʨʦʪʦʚʠʡ ʟʚôʷʟʦʢ ʪʦʱʦ), ʢʦʞʥʝ ʪʨʝʪʻ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʘʣʦ ʤʦʙʽʣʴʥʠʡ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ (ʩʪʽʣʴʥʠʢʦʚʠʡ, GSM, GPRS, 

2G, EDGE, 3G, CDMA ʪʦʱʦ) ʪʘ ʢʦʤʫʪʦʚʘʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʪʝʣʝʬʦʥʥʫ ʣʽʥʽʶ 

(Dial-Up ʘʙʦ ISDN).  

ʑʦʜʦ ʨʠʥʢʫ ɯʊ ʘʫʪʩʦʨʩʠʥʛʫ, ʪʦ ʚʽʥ ʧʦʢʘʟʫʻ ʜʦʩʠʪʴ ʛʘʨʥʽ ʽ ʧʨʦʛʨʝʩʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʥʘʚʽʪʴ ʚ ʩʢʣʘʜʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ. ʉʝʨʝʜʥʽʡ 

ʱʦʨʽʯʥʠʡ ʨʽʩʪ ʨʠʥʢʫ ɯʊ-ʘʫʪʩʦʨʩʠʥʛʫ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 40%, ʧʨʦʨʘʭʦʚʫʚʘʣʠ 

ʨʘʥʽʰʝ ʘʥʘʣʽʪʠʢʠ ʂʘʙʤʽʥʫ. ʋ 2012 ʨ ʚʽʥ ʦʮʽʥʶʚʘʚʩʷ ʚ $ 1,4-1,5 ʤʣʨʜ, ʚ 2013 - 

ʙʣʠʟʴʢʦ $ 2 ʤʣʨʜ. ɺʨʘʭʦʚʫʶʯʠ ʩʢʦʨʦʯʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚ 2014 

ʨʦʮʽ ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ, ʷʢ ʽ ʧʨʦʛʥʦʟʫʚʘʣʠ ʙʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ, 

ʛʘʣʫʟʴ ʟʨʦʩʣʘ ʤʘʢʩʠʤʫʤ ʥʘ 20% ʽ ʩʢʣʘʣʘ ʙʣʠʟʴʢʦ $ 2,4 ʤʣʨʜ [42]. 

ɸʢʪʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ IT-ʧʨʦʜʫʢʮʽʶ ʚ ʋʢʨʘʾʥʽ ʽ ʚ ʩʚʽʪʽ ʧʨʠʟʚʝʣʦ 

ʜʦ ʛʦʩʪʨʦʾ ʥʝʩʪʘʯʽ ʬʘʭʽʚʮʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʽʜʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʪʠ 

ɼʝʨʞʘʛʝʥʪʩʪʚʘ ʟ ʧʠʪʘʥʴ ʥʘʫʢʠ, ʽʥʥʦʚʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ. ɺʦʥʠ ʟʚʝʨʪʘʶʪʴ 

ʫʚʘʛʫ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ Exploring Ukraine IT Outsourcing Industry 

2012, ʫʢʨʘʾʥʩʴʢʽ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʱʦʨʽʯʥʦ ʚʠʧʫʩʢʘʶʪʴ ʙʣʠʟʴʢʦ 16 ʪʠʩ. 

ʌʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʪʽʣʴʢʠ 4-5 ʪʠʩ. ʟ ʥʠʭ ʧʦʪʽʤ 

ʧʨʘʮʶʶʪʴ ʟʘ ʬʘʭʦʤ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʬʝʨʽ ɯʊ 

ʙʣʠʟʴʢʦ 168,5 ʪʠʩ., ʟ ʥʠʭ 106 ʪʠʩ. ʚ ɯʊ-ʝʢʩʧʦʨʪʽ, 62,5 ʪʠʩ. - ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʨʠʥʢʫ. ɺʩʴʦʛʦ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ʧʨʘʮʶʻ 350 ʪʠʩ. 

ʬʘʭʽʚʮʽʚ (ʙʣʠʟʴʢʦ 125 ʪʠʩ. ʆʩʽʙ - ʥʘ ʝʢʩʧʦʨʪ, ʱʝ ʙʣʠʟʴʢʦ 225 ʪʠʩ. - ʅʘ 

ʚʥʫʪʨʽʰʥʽʡ ʨʠʥʦʢ). ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɯʂʊ-ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʧʨʠʢʽʥʮʽ 

2012 ʨʦʢʫ ʩʢʣʘʣʘ ʙʽʣʴʰʝ 215 ʪʠʩ. ʦʩʽʙ, ʟ ʥʠʭ ʙʣʠʟʴʢʦ 25 ʪʠʩ. ʦʩʽʙ - 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʧʨʦʛʨʘʤʽʩʪʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʝʢʩʧʦʨʪ. 

ɿʘ I ʢʚʘʨʪʘʣ 2012 ʨʦʢʫ ʦʙʩʷʛ ʝʢʩʧʦʨʪʫ ʧʦʩʣʫʛ ʩʪʘʥʦʚʠʚ $ 3234,6 ʤʣʥ. ʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʩʪʘʥʦʚʠʚ 98,4%. ʆʙʩʷʛ 

ʽʤʧʦʨʪʫ ʩʢʣʘʚ $ 1501,4 ʤʣʥ. ʽ ʚʠʨʽʩ ʥʘ 13,9%. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ 

ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʽ ʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʧʝʚʥʦʾ 
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ʛʘʣʫʟʽ ʤʦʞʥʘ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʢʨʘʱʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʛʨʫʧ ʗʧʦʥʽʾ, ʅʽʤʝʯʯʠʥʠ ʽ ʉʐɸ ʥʘ ʷʧʦʥʩʴʢʦʤʫ ʨʠʥʢʫ ʝʣʝʢʪʨʦʥʽʢʠ. ʈʝʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʬʘʭʽʚʮʷʤʠʢʦʤʧʘʥʽʾ ñROHMò, ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ  

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʦʨʽʚʥʶʶʯʠ ʢʨʘʱʽ ʝʣʝʢʪʨʠʯʥʽ ʛʨʫʧʠ ʗʧʦʥʽʾ Panasonic ʽ Hitachi ʟ GE ʽ 

SIEMENS ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʜʝʷʢʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʘʥʽʡ ʟ 

ʉʐɸ, ʅʽʤʝʯʯʠʥʠ ʪʘ ʗʧʦʥʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥ:̫ 

- ʉʐɸ ʥʘ ʦʩʥʦʚʽ GE ʯʽʪʢʦ ʥʘʮʽʣʝʥʘ ʥʘ 15% ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ. 

- ʅʽʤʝʯʯʠʥʘ ʥʘ ʦʩʥʦʚʽ Siemens ʽ ʷʧʦʥʩʴʢʽ ʛʽʛʘʥʪʠ Panasonic ʽ Hitachi ʚ 

1990-ʭ ʨʦʢʘʭ ʥʘʮʽʣʝʥʽ ʙʫʣʠ ʥʘ ʦʪʨʠʤʘʥʥʽ ʜʦʭʦʜʫ, ʱʦ ʤʘʡʞʝ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ.  

- ɼʣʷ ʷʧʦʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ  ̔ʥʘ ʽʥʰʠʭ 

ʛʽʛʘʥʪʘʭ ʝʣʝʢʪʨʦ-ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʗʧʦʥʽʾ, ʥʽʞ ʟʘʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʩʥʫʶʯʦʾ 

ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʠʯʥʦʾ ʛʘʣʫʟʽ.  

ʑʦʙ ʧʨʦʪʠʩʪʦʷʪʠ ʪʝʥʜʝʥʮʽʾ ʜʦ ʢʦʤʦʜʠʪʠʟʘʮʽʾ, ʙʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ 

ʢʦʤʧʘʥʽʡ ʽʥʚʝʩʪʫʻ ʟʥʘʯʥʽ ʢʦʰʪʠ ʚ R&D ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʮʝʥʪʨʘʤʠ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ. ɯ ʷʢ ʧʦʢʘʟʫʻ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʮʝ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʠʤ ʬʽʨʤʘʤ ʥʝ ʚʪʨʘʯʘʪʠ ʩʚʦʾʭ ʧʦʟʠʮʽʡ ʥʘ ʨʠʥʢʫ ʽ ʦʪʨʠʤʫʚʘʪʠ ʟʘʧʣʘʥʦʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ [44]. 
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ʈʠʩ. 1.5. ʈʽʟʥʠʮʷ ʜʦʭʦʜʫ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʪʫ 

ʉʴʦʛʦʜʥʽ GE ʧʨʠʙʣʠʟʥʦ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ Hitachi ʘʙʦ Siemens, ʽ 

ʙʣʠʟʴʢʦ ʚ 2,5 ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ Panasonic. ɿʜʘʻʪʴʩʷ, ʱʦ ʫʩʧʽʰʥʘ ʛʣʦʙʘʣʽʟʘʮʽʷ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʠʣʝʤGE ʟʨʦʩʪʘʥʥʷ - ʥʝʦʙʭʽʜʥʘ, ʘʣʝ 

ʥʝ ʜʦʩʪʘʪʥʷ. ʅʠʥʽʰʥʷ ʢʨʠʟʘ - ʚʝʣʠʢʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʽʥʰʠʭ ʩʠʣʴʥʠʭ ʢʦʤʧʘʥʽʡ. 

 
 

ʈʠʩ. 1.6. ʇʨʠʙʫʪʦʢ ʢʦʤʧʘʥʽʡ 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʢʦʤʧʘʥʽʡ ʤʦʞʥʘ ʚʠʚʝʩʪʠ 

ʧʨʠʙʣʠʟʥʽ ʣʽʥʽʾ ʪʨʝʥʜʫ ʨʦʟʚʠʪʢʫ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ (ɼʦʜʘʪʦʢ ɸ). ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʣʽʥʽʡ ʪʨʝʥʜʫ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʽ ʾʾ ʨʦʟʚôʷʟʢʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.8. ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʢʦʤʧʘʥʽʶ 

 

ɼʦ ʧʦʯʘʪʢʫ ʜʚʦʭʪʠʩʷʯʥʠʭ ʨʦʢʽʚ ʥʝ ʙʫʣʦ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʬʦʨʤʫʶʯʠ ʦʩʥʦʚʫ ʜʣʷ çʧʘʨʘʜʦʢʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ" (ɽʪʝʚʝʣ 1993; 

ɹʨʽʥʴʦʣʬʩʩʦʥ 1993; ɺʽʣʩʦʥ 1993). ʋ 1987 ʨʦʮʽ ʈʦʫʯ (1987) ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ 

ʪʨʠʚʦʞʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʯʠʤʠ ɯʊ-ʚʠʪʨʘʪʘʤʠ ʚ ʩʝʢʪʦʨʽ 

ʧʦʩʣʫʛ ʽ ʚʽʜʥʦʩʥʦ ʧʦʚʽʣʴʥʦʶ ʜʠʥʘʤʽʢʦʶ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʃʘʚʤʝʥ 

(1994), ʟʘ ʫʤʦʚ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʠʭ ʜʦʢʘʟʽʚ, ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘʟʨʦʩʪʘʥʥʷʤ 

ɯʊ ʚʠʷʚʠʚ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʘʧʘʨʘʪ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ManagementoftheproductivityofInformationTechnology) ʟ ʥʘʙʦʨʦʤ ʜʘʥʠʭ, ʷʢʠʡ 

ʦʭʦʧʣʶʻ 60 ʙʽʟʥʝʩ-ʦʜʠʥʠʮʴ ʚʝʣʠʢʠʭ ʬʽʨʤ ʟʘ 1978-1984 ʨʦʢʠ. ɺʽʥ ʦʮʽʥʠʚ 

ʬʫʥʢʮʽʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʷʚʠʚ, ʦɦ ʛʨʘʥʠʯʥʠʡ ʧʨʦʜʫʢʪ ʥʝ ʤʦʞʝ 
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ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʫʣʷ. ɹʘʨʫʘ, ʂʨʝʡʙʝʣ ʽ ʄʫʭʦʧʘʜʭʘʡ (1991), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʪʦʡ ʞʝ MPIT ʦʪʨʠʤʘʣʠ ʜʘʥ,̔ ʱʦ ʪʘʢʦʞ ʚʠʷʚʠʣʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊʥʝ 

ʢʦʨʝʣʶʻ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʘ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʤʽʞʥʽ ʟʘʭʦʜʠ, ʪʘʢʽ ʷʢ ʦʙʦʨʦʪ 

ʟʘʧʘʩʽʚ.  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʉʽʛʝʣ ʽ ɻʨʽʣʽʭʝʩ (1991) ʚʠʷʚʠʣʠ, ʱʦ ɯʊ ʧʦʟʠʪʠʚʥʦ 

ʢʦʨʝʣʶʻ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʭʦʯʘ ʟôʷʩʫʚʘʣʦʩʴ, ʱʦ ʜʘʥʽ ɹʶʨʦ 

ʧʝʨʝʧʠʩʫ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʾʭ ʘʥʘʣʽʟʫ, ʥʝ ʙʫʣʠ ʜʫʞʝ ʥʘʜʽʡʥʠʤ. ʋ ʨʦʙʦʪʽ 

(ɹʨʽʥʴʦʣʬʩʩʦʥ ʽ ʍʝʪ 1993a), ʙʫʣʦ ʦʮʽʥʝʥʦ  ʚʠʨʦʙʥʠʯʫ ʬʫʥʢʮʽʶ ʜʣʷ ʚʝʣʠʢʦʛʦ 

ʥʘʙʦʨʫ ʜʘʥʠʭ ʩʢʣʘʜʝʥʠʭInternationalDataGroup ʥʘ ʦʩʥʦʚʽ ɯʊ ʢʘʧʽʪʘʣʫ ʽ ʚʠʪʨʘʪ 

ʙʽʣʴʰ ʥʽʞ ʪʨʴʦʭʩʦʪ ʥʘʡʙʽʣʴʰʠʭ ʬʽʨʤ ʚ ʝʢʦʥʦʤʽʮʽ ʉʐɸ ʟʘ ʧʝʨʽʦʜ 1988-1992 ʨ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʘʣʦʚʠʡʛʨʘʥʠʯʥʠʡ ʨʽʩʪ ʢʘʧʽʪʘʣʫ ɯʊ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʩʦʥʘʣ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʠʣʠ ʚʠʪʨʘʪʠ, ʦʧʠʩʘʥʽ 

ʚ ʾʭ ʧʦʧʝʨʝʜʥʽʭ ʧʨʘʮʷʭ. ʃʽʭʪʝʥʙʝʨʛ ʧʽʜʪʚʝʨʜʠʚ ʮʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽ ʞ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

(InformationWeek). ɼʘʣʽ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʛʨʘʥʠʯʥʠʡ ʨʽʩʪ ɯʊ, ʧʨʠʥʘʡʤʥʽʚ ʰʽʩʪʴ 

ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʥʽʞ ʛʨʘʥʠʯʥʠʡ ʨʽʩʪ ʽʥʰʠʭ ʪʠʧʽʚ ʢʘʧʽʪʘʣʫ [39]. 

ɺʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʻʶ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʚʠʨʦʙʥʠʯʦʶ ʬʫʥʢʮʽʻʶ 

ʦʢʨʝʩʣʝʥʦʾ ʚ ʧʨʘʮʷʭ ɽʨʽʢʘ ɹʨʽʥʴʦʣʬʩʦʥʘ. ɼʣʷ ʥʘʰʠʭ ʮʽʣʝʡ, ʤʠ ʙʫʜʝʤʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʧʣʠʚ ʪʨʴʦʭ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʥ̔ʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʪʨʫʜʦʚʽ ʪʘ ʢʘʧʽʪʘʣʴʥʽ ʨʝʩʫʨʩʠ (C), ʥʝʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʧʽʪʘʣ (K) ʽ ʪʨʫʜʦʚʽ 

ʨʝʩʫʨʩʠ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ɯʊ (L). ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʨʦʙʥʠʯʘ 

ʬʫʥʢʮʽʷ ʤʦʞʝ ʪʘʢʦʞ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (J), ʚ ʷʢʽʡ ʜʽʻ ʬʽʨʤʘ, ʽ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ (t) ʜʣʷ ʦʙʣʽʢʫ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʪʨʷʩʽʥʴ ʪʘ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʪʝʭʥʽʯʥʠʭ ʟʤʽʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ: 
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ɿʘ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʽ ʜʦʜʘʚʘʥʥʷʧʘʨʘʤʝʪʨʫ ʧʦʤʠʣʢʠ, ʮʝ ʨʽʚʥʷʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʦʮʽʥʝʥʦ ʝʢʦʥʦʤʝʪʨʠʯʥʦ: 

 

)(log)(log)(log)(log 321

1

tLtKtCIvTztQ iii

j

jj

t

tti bbb ++++= ää
-

  (1.3) 

 

 ʋ ʮʴʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ, ʢʦʝʬʽʮʽʻʥʪʠ 31 bb- ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʭʽʜʥʽ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʻ ʧʨʦʮʝʥʪʥʠʤʠ ʟʤʽʥʘʤʠ ʦʙʩʷʛʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʟʤʽʥʠ 1% ʚ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺʠʭʽʜʥʽ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʝʜʝʥʽ ʚ ʛʨʘʥʠʯʥʠʡ ʧʨʦʜʫʢʪ, ʷʢ 

ʢ̔ ʣʴʢʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʚʠʭʦʜʽ ʟʘ ʜʦʜʘʪʢʦʚʫ ʦʜʠʥʠʮʶ 

ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʚʭʦʜʽ. ʎʝ ʨʽʚʥʷʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʚʩʽʭ 

ʬʽʨʤ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʠʭʽʜʥʽ ʝʣʘʩʪʠʯʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʽ ʜʣʷ ʚʩʽʭ 

ʪʠʧʽʚ ʢʦʤʧʘʥʽʡ. ʊʘʢʦʞ ʝʣʘʩʪʠʯʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ʧʽʜʚʠʙʽʨʢʠ, ʪʘʢʽ ʢ̫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʚʠʭʽʜʥʽ ʝʣʘʩʪʠʯʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʠʭʩʝʢʪʦʨʽʚ. ʇʦ ʩʫʪʽ, ʮʝ 

ʦʙʤʝʞʝʥʥʷ, ʱʦʜʦ ʚʠʭʽʜʥʠʭ ʝʣʘʩʪʠʯʥʦʩʪʝʡ ʦʜʥʘʢʦʚʠʭ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʬʽʨʤ ʻ 

ʥʘʩʣʽʜʢʦʤ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʷʥʴ. 

ʋ ɹʨʽʥʴʦʣʬʩʦʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʨʠʤʦʞʣʠʚʠʭ ʥʘʜʙʫʜʦʚʠ ʜʦ ʚʠʨʦʙʥʠʯʦʾ 

ʬʫʥʢʮʽʾ. ʇʦ-ʧʝʨʰʝ, ʱʦʙ ʚʠʨʦʙʥʠʯʘ ʬʫʥʢʮʽʷ ʚʘʨʽʶʚʘʣʘʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʨʤʠ, ʘ 

ʥʝ ʚʽʜ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ʪʦʡ ʯʘʩ ʢʦʣʠ ʜʘʥʠʭ ʥʝ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʚʩʽ ʧʘʨʘʤʝʪʨʠ 

ʨʦʟʨʽʟʥʷʣʠʩʴ ʧʦ ʬʽʨʤʘʭ, ʤʦʞʥʘ ʜʦʟʚʦʣʠʪʠ ʚʽʣʴʥʠʡ ʯʣʝʥ (ʯʘʩʪʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶʧʨʦʜʫʢʪʠʚʥʽʩʪ)ʁ ʜʣʷ ʟʤʽʥʠ ʥʘ ʨʽʚʥʽ ʬʽʨʤʠ. ʎʝ ʧʦʷʩʥʶʻ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʜʣʷ ʝʢʟʦʛʝʥʥʠʭ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ, ʜʝʷʢʽ ʬʽʨʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʝʨʪʦ 

ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʥʽʞ ʽʥh̔ . ɸ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʙʽʣʴʰʝʥʥ ʁ ʚʥʝʩʢʫ ɯʊ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ɯʊ-ʽʥʚʝʩʪʠʮʽʾ 

ʪʘʢʦʞ ʢʦʨʝʣʶʶʪʴ ʟ ʥʝʚʠʤʽʨʥʠʤʠ(ʷʢʽʩʥʠʤʠ) ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  
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ʜʝ Mʜʝ - ʥʘʚʠʯʢʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʘ )(tie  - ʧʘʨʘʤʝʪʨ ʧʦʤʠʣʢʠ.  

 ɼʘʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʛʣʷʜʫʚʘʥʠʭ 

ʬʽʨʤ. ʋ ʨʘʟʽ ʟʥʘʯʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʤʦʞʥʘʚʠʢʦʨʠʩʪʘʪʠ ʣʽʥʽʡʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ: 
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)()(           (1.5) 

 

 ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʬʽʨʤ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ʊʦʜʽ ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʟʘʧʠʩ 

ʚʠʨʦʙʥʠʯʦʾ ʬʫʥʢʮʽʾ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɼʨʫʛʘ ʥʘʜʙʫʜʦʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʽʣʴʰ ʟʘʛʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʬʦʨʤʫ, 

ʪʘʢʫ ʷʢ ʪʨʘʥʩʮʝʥʜʝʥʪʘʣʴʥʦʛʦʣʦʛʘʨʠʬʤʽʯʥʘ, ʘʙʦ "ʪʨʘʥʩʣʦʛʘʨʠʬʤʽʯʥʘ" 

ʚʠʨʦʙʥʠʯʘ ʬʫʥʢʮʽʷ (ʂʨʽʩʪʝʥʩʝʥ ʽ ʁʦʨʛʝʥʩʦʥ 1969), ʷʢʘ ʜʦʧʦʤʦʞʝ ʟʚʝʩʪʠ ʜʦ 

ʤʽʥʽʤʫʤʫ ʙʫʜʴ-ʷʢʽ ʫʧʝʨʝʜʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʦʙʤʝʞʝʥʦʾ ʬʫʥʢʮʽʾ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ. ʆʩʥʦʚʥʘ 

ʪʨʘʥʩʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʷ ʟ ʪʨʴʦʤʘ ʚʭʦʜʘʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 
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(1.7) 

 

ʜʝ "ʽntercepts" ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʘʣʫʟʽ ʘʙʦ ʬʽʨʤʠ. 

ʊʨʘʥʩʣʦʛʘʨʠʬʤʽʯʥʘ ʚʠʨʦʙʥʠʯʘ ʬʫʥʢʮʽʷ ʻ ʧʦʣʽʧʰʝʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʬʫʥʢʮʽʻʶ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ, ʪʘʢ ʷʢ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʥʘʷʚʥʽʩʪʴ ʝʣʘʩʪʠʯʥʦʩʪʽ 
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ʟʘʤʽʱʝʥʥʷ ʜʣʷ ʚʘʨʽʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʚʭʦʜʽʚ, ʽ ʜʦʟʚʦʣʷʻ ʚʽʜʜʘʯʫ ʚʽʜ 

ʤʘʩʰʪʘʙʫ, ʢʦʣʠ ʚʠʭʽʜʥʽ ʝʣʘʩʪʠʯʥʦʩʪʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ɿʨʫʯʥʦ ʱʦ ʬʦʨʤʘ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʚʣʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʣʦʛʘʨʠʬʤʫʚʘʥʥʷ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʦʢʨʝʤʘ ʤʦʞʥʘ 

ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʧʦʪʨʝʙʘ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʚʠʨʦʙʥʠʯʦʾ ʬʫʥʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʛʥʫʯʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʬʦʨʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʛʥʫʯʢʦʩʪʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʨʝʛʨʝʩʦʨʽʚ. ɺʠʭʽʜʥʽ ʝʣʘʩʪʠʯʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟ ʦʮʽʥʦʢ ʪʨʘʥʩʣʦʛʘʨʠʬʤʫʚʘʥʥʷ: 

 

LKC
Q

C

C

F
EC logloglog2 1312111 bbbb +++=

µ

µ
= ,      

LCK
Q

K

K

F
EK logloglog2 2312222 bbbb +++=

µ

µ
= ,         (1.8) 

CKL
Q

L

L

F
EL logloglog2 1323333 bbbb +++=

µ

µ
= .      

ʅʘʨʝʰʪʽ, ʪʨʝʪʷ ʥʘʜʙʫʜʦʚʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ 

ʟʤʽʥʥʠʭ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʨʤʠ ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʜʝʷʢʠʭ ʨʝʘʣʴʥʠʭ ʧʽʜʚʠʙʽʨʢʘʭ 

ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʽ [39]. 

ʈʆɿɼɯʃ 2 

ʄʆɼɽʃʖɺɸʅʅʗ ɺʇʃʀɺʋ ʌɸʂʊʆʈɸ ɯʊ ʅɸ ʂʆʅʂʋʈɽʅʊʅɯ 

ʇɽʈɽɺɸɻʀ ʅɸ ʆʃɯɻʆʇʆʃɯʉʊʀʏʅʆʄʋ ʈʀʅʂʋ  

 

2.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ 

 

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʪʘ ʾʾ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ 

ʜʝʢʽʣʴʢʘ ʢʦʤʧʘʥʽʡ ʤʘʶʪʴ ʥʘʙʣʠʞʝʥʦ  ʦʜʥʘʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʥʘ ʨʠʥʢʫ, 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ ʧʨʠʙʫʪʦʢ, ʚʠʪʨʘʪʠ ʪʘ ʣʽʥʽʾ ʨʦʩʪʫ, ʧʦʜʽʙʥʠʡ ʨʽʚʝʥʴ 
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ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ 

ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʦʜʥʘ ʟ ʢʦʤʧʘʥʽʡ ʚʠʨʽʰʠʣʘ ʚʧʨʦʚʘʜʠʪʠ ʥʦʚʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʟʘ ʫʤʦʚʠ, ʱʦ ʽʥʰʽ ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʯʘʪʠ 

ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʪʦʡ ʞʝ ʤʦʤʝʥʪ ʯʘʩʫ, ʘʙʦ ʧʦʯʝʢʘʪʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʥʢʫʨʝʥʪʽʚ. ʅʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʣʠʚʘʻ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ: 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘ ʧʝʨʰʠʤ 

ʥʘʧʨʷʤʦʤ, ʟ ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʢʦʤʧʘʥʽʷ ʨʦʟʚʠʚʘʻ ʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʮʽʾ ʯʠ ʧʦʩʣʫʛʠ ʟʘʜʣʷ ʥʝʦʙʭʽʜʥʦʾ ʾʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʤʽʥʠʪʠ ʢʦʥʢʫʨʝʥʪʥʽ ʧʦʟʠʮʽʾ ʪʦʚʘʨʫ ʥʘ ʨʠʥʢʫ. ɿʘ ʜʨʫʛʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʮʽʥʦʚʫ ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ ʨʠʥʢʫ. 

ʂʦʤʧʘʥʽʷ ʚʝʜʝ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʦʤʫ ʨʠʥʢʫ. ʅʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʨʝʘʛʫʶʪʴ ʽʥʰʽ ʫʯʘʩʥʠʢʠ ʨʠʥʢʫ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʘʙʦ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʨʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʝʢʩʪʝʥʩʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʪʘ ʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ 

ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ,ʘ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʙʫʜʫʚʘʪʠ ʩʚʦʾ 

ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ. 

ʂʦʤʧʘʥʽʷ ʟʜʽʡʩʥʶʻ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʨʠʥʢʫ, ʥʘ ʷʢʦʤʫ ʤʦʞʣʠʚʘ 

ʥʝʮʽʥʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ. ʂʦʥʢʫʨʝʥʪʥʘ ʧʝʨʝʚʘʛʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʦʾ 

ʯʠ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʚʠʪʢʫ ʝʢʩʪʝʥʩʠʚʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʅʘ ʧʨʦʪʷʟʽ ʪʝʨʤʽʥʫ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʟʤʽʥʶʻ ʪʝʭʥʦʣʦʛʽʶ 

ʦʪʨʠʤʫʻ ʧʝʚʥʠʡ ʜʦʭʽʜ, ʘ ʪʘʢʦʞ ʥʝʩʝ ʚʠʪʨʘʪʠ ʩʢʦʨʠʛʦʚʘʥʽ ʥʘ ʝʬʝʢʪ ʚʧʣʠʚʫ 

ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ. ɼʦʭʽʜ 

ʢʦʤʧʘʥʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʾ ʧʦʧʠʪʫ, ʦʩʢʽʣʴʢʠ ʤʦʜʝʣʶʻʪʴʩʷ ʨʠʥʦʢ ʜʝ 

ʢʦʤʧʘʥʽʾ ʧʨʦʜʘʶʪʴ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʦʪʨʠʤʫʶʪʴ 

ʧʨʠʙʫʪʢʠ.  
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ʅʘ ʧʨʦʪʷʟʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʨʦʟʩʪʘʥʦʚʢʘ ʢʦʤʧʘʥʽʾ ʥʘ 

ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʾ ʾʭ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʨʝʘʢʮʽʾ ʽʥʰʠʭ ʛʨʘʚʮʽʚ ʥʘ ʨʠʥʢʫ. 

 

 

 

 

 

 

 

 

 

2.2. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ ʤʦʜʝʣʽ 

 

 ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʽʩʥʫʻ ʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʜʝʣʽ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʚʧʣʠʚʫ ɯʊ ʥʘ ʧʨʦʮʝʩʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ɯʊ ʷʢ 

ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɼʘʥʘ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʘʥʘʣʽʟʽ ʚʧʣʠʚʫ ʟʘ ʧʝʨʰʠʤ 

ʪʠʧʦʤ.  

 ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʫ ʛʨʫ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʯʘʩʦʤ 

),0[ ¤Ít , ʜʝ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʬʽʨʤʠ ʦʙʠʨʘʶʪʴ ʨʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʚ ʦʜʠʥ ʟ ʥʘʩʪʫʧʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʽʥʥʦʚʘʮʽʾ: ʽʥʥʦʚʘʮʽʷ ʚ ʧʨʦʜʫʢʪʫ, ʧʨʦʮʝʩʥʘ ʽʥʥʦʚʘʮʽʷ, ʘʙʦ ʽʥʥʦʚʘʮʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʦʜʨʘʟʫ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. ʇʨʦʮʝʩʥʘ ʽʥʥʦʚʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ 

ʦʩʥʦʚʘ ʟʘʜʣʷ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʥʦʚʘʮʽʷ ʚ 
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ʧʨʦʜʫʢʪ ʚʧʣʠʚʘʻ ʥʘ ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʽ ʪʝ, ʷʢ ʪʦʚʘʨ ʩʧʨʠʡʤʘʻʪʴʩʷ 

ʩʧʦʞʠʚʘʯʘʤʠ. 

ʌʽʨʤʠ ʚʠʨʦʙʣʷʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʪʦʚʘʨʠ. ʗʢ ʽ ʚ ʉʧʝʥʩʘ (1976), 

ʉʽʥʛʭʘ ʪʘ ɺʽʚʝʩʘ (1984), ʤʠʪʪʻʚʘ ʬʫʥʢʮʽʷ ʢʦʨʠʩʥʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʪʝʨʤʽʥʘʭ ʩʧʦʞʠʚʘʥʥʷ ʜʚʦʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʪʦʚʘʨʽʚ ʽ m  ʽʥʰʠʭ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

mtqtqtstqtqtqtqAmtqu i +-+-+= )()()(2/))()(())()(()),(( 21

2

2

2

121       (2.1) 

 

ʜʝ ]1,0[)( Íts . ʆʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʢʦʨʠʩʥʦʩʪʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʜʘʥʦʾ 

ʮʽʥʦʚʦʾ ʢʦʤʙʽʥʘʮʽʾ {ä
j̧i

ji tptp )(),( } ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʠʩʪʝʤʠ ʧʦʧʠʪʫ: 

 

njijitptstpAtp
ji

jii ,1,,,)()()()( =¸"--= ä
¸

         (2.2) 

 

ʜʝ ʧʘʨʘʤʝʪʨ )(ts ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ 

ʪʦʚʘʨʘʤʠ, ʘ n  - ʢʽʣʴʢʽʩʪʴ ʢʦʥʢʫʨʫʶʯʠʭ ʬʽʨʤ. ʗʢʱʦ 1)( =ts , ʪʦ ʧʨʦʜʫʢʪʠ ʻ 

ʧʦʚʥʽʩʪʶ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ. ʅʘ ʧʨʦʪʠʚʘʛʫ, ʜʣʷ 0)( =ts , ʧʨʦʜʫʢʪʠ ʻ 

ʥʝʟʘʣʝʞʥʠʤʠ ʽ ʢʦʞʥʘ ʬʽʨʤʘ ʜʽʻ ʷʢ ʤʦʥʦʧʦʣʽʩʪ. ʋ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ t , ʦʙôʻʤ 

ʚʠʭʽʜʥʦʾ ʧʨʦʜʫʢʮʽʾ )(tqʽ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʪʽʡʥʦʾ ʛʨʘʥʠʯʥʦʾ ʚʘʨʪʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ, ʤʠʪʪʻʚʘ ʬʫʥʢʮʽʷ ʚʠʪʨʘʪ )()(),,( tqtctqʩʉv iiʽʽʽ =  [16]. 

ɺʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʻʶ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʚʠʨʦʙʥʠʯʦʶ ʬʫʥʢʮʽʻʶ 

ʦʢʨʝʩʣʝʥʦʶ ʚ ʧʨʘʮʷʭ ɽʨʽʢʘ ɹʨʽʥʴʦʣʬʩʦʥʘ [39]. ʆʩʥʦʚʘ ʚʠʨʦʙʥʠʯʦʾ ʬʫʥʢʮʽʾ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʪʨʫʜʦʚʽ ʪʘ ʢʘʧʽʪʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʥʝʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʧʽʪʘʣ ʽ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʥʝ 

ʧʦʚôʷʟʘʥʽ ʟ ɯʊ. ʊʘʢʦʞ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ ʪʘ ʚʽʜ ʛʘʣʫʟʽ, ʚ ʷʢʽʡ 

ʬʫʥʢʮʽʦʥʫʻ ʢʦʤʧʘʥʽʷ. ɯʩʥʫʻ ʧʝʚʥʝ ʩʧʨʦʱʝʥʥʷ, ʧʦʚôʷʟʘʥʝ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʦʜʥʽʻʾ ʛʘʣʫʟʽ, ʘʙʩʪʨʘʛʫʶʯʠʩʴ ʚʽʜ ʽʥʰʠʭ. ɽʣʘʩʪʠʯʥʦʩʪʽ ʧʦ ʢʦʞʥʦʤʫ ʚʭʽʜʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʘʙʦ ʟʘʚʜʷʢʠ 

ʪʨʘʥʩʣʦʛʘʨʠʬʤʫʚʘʥʥʶ ʚʞʝ ʜʦʩʣʽʜʞʝʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʬʫʥʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ: 
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        (2.4) 

 
ɺʠʨʦʙʥʠʯʘ ʬʫʥʢʮʽʷ ɹʨʽʥʴʦʣʬʩʦʥʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ ʤʘʪʠ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 
321 )()()()exp()(
bbb

tLtKtCvTztq iii

t

tti += ä          (2.5) 

 

ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʽʥʚʝʩʪʠʮʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʚʧʣʠʚʫ ʾʭ ʥʘ ʧʨʦʜʫʢʪ. ɼʠʥʘʤʽʢʘ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʥʦʚʘʮʽʡʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʜʫʢʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʢʽʥʝʤʘʪʠʯʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

 

])()()[()( y+--= - tGtgtsts ii
#            (2.6) 

 

ʜʝ )(tgi ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʟʫʩʠʣʴ, ʟʜʽʡʩʥʶʚʘʥʠʭ ʬʽʨʤʦʶ i  ʚ ʤʦʤʝʥʪ ʯʘʩʫ 

t, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʜʫʢʪʫ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ )(tsi .

ä
¸

- =
ji

ii tgtG )()( , ʪʦʙʪʦ )(tG i- - ʮʝ ʩʫʤʘ ʟʫʩʠʣʴ ʟʨʦʙʣʝʥʠʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ʜʣʷ 

ʧʦʩʠʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. ʇʘʨʘʤʝʪʨ Íy [0,1] ʚʢʘʟʫʻ ʥʘ ʥʦʨʤʫ 

ʘʤʦʨʪʠʟʘʮʽʾ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʡ ʻ ʩʧʽʣʴʥʠʤ ʜʣʷ ʦʙʦʭ ʬʽʨʤ ʽ 

ʧʦʩʪʽʡʥʠʡ ʚ ʯʘʩʽ. 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʧʨʦʜʫʢʪʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʛʦ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʽʨʤʠ. ʈʽʚʥʷʥʥʷ ])()()[()( y+--= - tGtgtsts ii
#  ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

y+--= - )()(
)(

)(
tGtg

ts

ts
ii

#
            (2.7) 
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ʆʩʪʘʥʥʻ ʨʽʚʥʷʥʥʷ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ 

ʧʨʦʜʫʢʪʫ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʣʽʥʽʡʥʘ ʚ ʤʠʪʪʻʚʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʤʦʤʝʥʪʠ. 

ʂʨʽʤ ʪʦʛʦ, ʬʽʨʤʠ ʤʦʞʫʪʴ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʽʥʥʦʚʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʷʢ ʥʘʩʣʽʜʦʢ - ʛʨʘʥʠʯʥʘ ʚʘʨʪʽʩʪʴ ʬʽʨʤʠ i  ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʷʢ ʦʧʠʩʘʥʦ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʢʽʥʝʤʘʪʠʯʥʦʤʫ ʨʽʚʥʷʥʥʽ: 

 

))()()()(()( d+--= - tKkthtktctʩ iiiii
#           (2.8) 

 

ʜʝ )(tki ʚʢʘʟʫʻ ʥʘ ʟʫʩʠʣʣʷ, ʟʨʦʙʣʝʥʽ ʬʽʨʤʦʶ i, ʱʦʙ ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʌʫʥʢʮʽʷ Í)(thi [0,1] ʚʠʤʽʨʶʻ ʧʦʟʠʪʠʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʧʣʝʩʢ, 

ʱʦ ʬʽʨʤʘ i  ʦʪʨʠʤʫʻ ʚʽʜ ʧʨʦʮʝʩʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʘ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ Íd  [0,1] - ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʽʾ,  ʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʦʙʦʭ 

ʬʽʨʤ ʽ ʧʦʩʪʽʡʥʘ ʚ ʯʘʩʽ.  

ʇʦʟʠʪʠʚʥʫ ʚʽʜʜʘʯʫ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʢʦʥʢʫʨʝʥʪʘʤʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʜʤʦʚʘ ʚʽʜ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʾʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ) ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʜʠʥʘʤʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 

)()()( thtʂkth iii ha -= -
#             (2.9) 

 

ʜʝ a ʪʘ h - ʧʦʟʠʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ [17]. 

ʇʨʠʨʽʩʪ ʢʘʧʽʪʘʣʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʦʙʤʝʞʝʥʥʷʤ: 

 

)()())()()(()( tKtCthtgtktK iiiiii d-++=#        (2.10) 

 

ʄʠʪʪʻʚʘ ʚʘʨʪʽʩʪʴ ʽʥʚʝʩʪʠʮʽʾ ʚ ʽʥʥʦʚʘʮʽʾ ʧʨʦʜʫʢʪʫ ʪʘ ʽʥʥʦʚʘʮʽʾ ʧʨʦʮʝʩʫ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʻ 
2

))((
))((

2tg
tgʉv i

iʽ

g
=  ʽ 

2

))((
))((

2tkb
tkʉv i

iʽ = , ʜʝ g ʽ b  

ʧʦʟʠʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʟʚʦʨʦʪʥʦʾ ʦʮʽʥʢʠ ʽʥʥʦʚʘʮʽʾ ʚ ʧʨʦʜʫʢʪ ʽ ʧʨʦʮʝʩ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʾ  R&D ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʛʨʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʻ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʶ, ʪʦ 

ʤʠʪʪʻʚʽ ʧʨʠʙʫʪʢʠ ʢʦʞʥʦʾ ʟ ʬʽʨʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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2

))()((

2

))((
)()]()()()([)(

22 thtkbtg
tqtctQtstqAt iii

iiiii

+
-----= -

g
p     (2.11) 

 

ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʙʫʪʢʫ ʻ ʨʽʟʥʠʮʝʶ ʜʦʙʫʪʢʫ ʮʽʥʠ, ʫ ʚʠʛʣʷʜʽ 

ʦʙʝʨʥʝʥʦʾ ʬʫʥʢʮʽʾ ʧʦʧʠʪʫ, ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʪʨʘʪ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʟʫʩʠʣʴ, ʱʦ ʙʫʣʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘ ʜʘʥʦʶ ʤʦʜʝʣʣʶ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʦʤʧʘʥʽʾ ʻ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, 

ʡʦʛʦ ʤʘʢʩʠʤʽʟʘʮʽʷ: 
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¤

-=
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)()( dttetʇ i

t

ʽ pr            (2.12) 

 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʫʚʘʥʥʷ 0>r ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʽ ʟʘʛʘʣʴʥʦʶ ʜʣʷ 

ʦʙʦʭ ʬʽʨʤ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʴ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ: 
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ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʬʽʨʤ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ʊʦʙʪʦ, ʟʘʛʘʣʦʤ ʤʦʜʝʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʢʩʠʤʽʟʘʮʽʶ ʧʨʠʙʫʪʢʽʚ ʢʦʞʥʦʾ ʟ 

ʢʦʤʧʘʥʽʡ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʬʫʥʢʮʽʾ, ʚʨʘʭʦʚʫʶʯʠ 

ʦʙʤʝʞʝʥʥʷ ʫ ʤʦʞʣʠʚʦʩʪʷʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʪʘ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʽʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3. ʊʝʦʨʽʷ ʽʛʦʨ 

 

ʊʝʦʨʽʷ ʽʛʦʨ ʚ ʝʢʦʥʦʤʽʮʽ ʟʘʨʦʜʠʣʘʩʷ [22] ʚ 1940-ʭ ʨʦʢʘʭ ʽ ʥʠʥʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʪʘʢʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʬʝʨʘʭ, ʷʢ ʢʦʥʪʨʦʣʴ 

ʥ̔ʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʚʽʡʩʴʢʦʚʦʾ ʪʘ ʘʚʽʘʮʽʡʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ, ʝʥʝʨʛʝʪʠʯʥʽ 

ʩʠʩʪʝʤʠ,ʤʝʨʝʞʽ ʟʚ'ʷʟʢʫ, ʙʽʦʤʝʜʠʯʥʽ ʥʘʫʢʠ ʽ ʪ.ʜ. ʎʝ ʨʝʪʝʣʴʥʦ ʚʠʚʯʝʥʘ ʽ 

ʜʦʩʣʽʜʞʝʥʘʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʛʘʣʫʟʴ, ʱʦ ʟʘʨʘʟ 

ʩʪʘʣʘ ʩʝʨʡʦʟʥʦʶʦʙʣʘʩʪʶ ʥʘʫʢʠ. ʊʝʦʨʽʷ ʽʛʦʨ ʚ ʝʢʦʥʦʤʽʮʽʚ ʦʩʥʦʚʥʦʤʫ ʤʘʻ 

ʩʧʨʘʚʫ ʟ ʩʠʪʫʘʮʽʷʤʠ, ʢʦʣʠ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʛʨʘʚʮʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʨʽ, 

ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʦʾʭ ʚʣʘʩʥʠʭ ʮʽʣʝʡ, ʷʢʽ ʤʦʛʣʠ ʙ 

ʟʙʽʣʴʰʠʪʠ ʾʭ ʧʨʠʙʫʪʦʢ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʙʦ ʧʦʢʨʘʱʠʪʠ ʬʫʥʢʮʽʾ ʢʦʨʠʩʥʦʩʪʽ. 

ʂʦʞʝʥ ʛʨʘʚʝʮʴ ʧʨʠʡʤʘʻ ʩʚʦʻ ʚʣʘʩʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʩʚʦʻʾ ʬʫʥʢʮʽʾ ʤʝʪʠ. ʎʝ ʨʽʰʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʶ ʛʨʘʚʮʷ. 

ʅʘʙʽʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʩʽ ʤʦʞʣʠʚʽ ʩʪʨʘʪʝʛʽʾʟ ʷʢʠʭ ʛʨʘʚʝʮʴ ʤʦʞʝ ʚʠʙʨʘʪʠ ʚ ʛʨʽ, 
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ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʦʶ ʙʝʟʣʽʯʯ  ʁʩʪʨʘʪʝʛʽʡ ʛʨʘʚʮʷ. 

ʋ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʪʝʦʨʽʾ ʽʛʦʨ ʟ'ʷʚʠʣʠʩʷʨʽʟʥʽ ʾʭ ʚʠʜʠ. ɼʝʷʢʽ ʪʠʧʦʚʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʛʦʨ ʚʚʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

1. ɿ ʧʦʛʣʷʜʫ ʟʘʣʝʞʥʦʩʪʽ ʩʪʨʘʪʝʛʽʾ  ʚʽʜ ʯʘʩʫ ʻ ʩʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ ʽʛʨʠ. ʋ 

ʩʪʘʪʠʯʥʽʡ ʛʨʽ ʢʦʞʝʥ ʛʨʘʚʝʮʴ ʦʙʠʨʘʻ ʩʪʨʘʪʝʛʽʶ ʪʽʣʴʢʠ ʦʜʥʦʨʘʟʦʚʦ. ʂʨʽʤ ʪʦʛʦ, 

ʜʣʷ ʜʚʦʭ ʛʨʘʚʮʽʚʩʪʘʪʠʯʥʘ ʛʨʘ, ʷʢʱʦ ʜʦʧʫʩʪʠʤʘ ʥʝʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʛʨʘʚʮʷ ʤʽʩʪʠʪʴ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʩʪʨʘʪʝʛʽʡ, ʪʘʢʦʞ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʯʥʦʶ ʛʨʦʶ, ʪʦʤʫ ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʛʨʠ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʩʽʤ ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʷʤ ʜʦʧʫʩʪʠʤʠʭ ʩʪʨʘʪʝʛʽʡ ʜʚʦʭ ʛʨʘʚʮʽʚ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʧʠʩʘʥʽ ʚ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ. 

ʋ ʜʠʥʘʤʽʯʥʽʡ ʛʨʽ ʢʦʞʝʥ ʛʨʘʚʝʮʴ ʧʨʠʡʤʘʻ ʩʪʨʘʪʝʛʽʶ ʯʠ ʪʨʘʻʢʪʦʨʽʶ 

ʟʘʣʝʞʥʦ ʚʽʜ (ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʘʙʦ ʜʠʩʢʨʝʪʥʦʛʦ) ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʽʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʫ. ʗʢʱʦ ʩʪʘʮʽʦʥʘʨʥʽ ʩʪʘʥʠ ʜʠʥʘʤʽʢʠ ʛʨʘʚʮʽʚʨʝʛʫʣʶʶʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ, ʪʦ ʛʨʘ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʶ 

ʛʨʦ,ʁ ʘ ʮʽʣʴʦʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʛʨʘʚʮʽ ʥʘʤʘʛʘʶʪʴʩʷ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʘʙʦ 

ʤ̔ ʥʽʤʽʟʫʚʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʟʠʚʘʶʪʴʩʷ ʽʥʜʝʢʩʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

2. ɿ ʪʦʯʢʠ ʟʦʨʫ ʛʦʪʦʚʥʦʩʪʽ ʛʨʘʚʮʽʚʜʦ ʩʧʽʚʧʨʘʮʽ ʻ ʢʦʦʧʝʨʘʪʠʚʥʽ ʪʘ 

ʥʝʢʦʦʧʝʨʘʪʠʚʥʽ ʽʛʨʠ. ʋ ʥʝʢʦʦʧʝʨʘʪʠʚʥʽʡ ʛʨʽ ʢʦʞʝʥ ʛʨʘʚʝʮʴ ʟʦʩʝʨʝʜʞʫʻʪʴʩ ̫ʥʘ 

ʧʨʦʚʝʜʝʥʥʽ ʚʣʘʩʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʜʦʩʷʛʥʝʥʥʽ ʚʣʘʩʥʠʭ ʮʽʣʝʡ ʙʝʟ ʩʧʽʚʧʨʘʮʽ ʟ 

ʽʥʰʠʤʠ ʛʨʘʚʮʷʤʠ. ʊʠʧʦʚʝ ʨʽʰʝʥʥʷ ʜʣʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʾ ʛʨʠ ï ʚʽʜʦʤʘ 

ʨʽʚʥʦʚʘʛʘʅʝʰʘ [24]. ʈʽʚʥʦʚʘʛʘ ʅʝʰʘ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʷʢ 

ʩʪʘʮʽʦʥʘʨʥʠʡ ʩʪʘʥ, ʚ ʷʢʦʤʫ ʞʦʜʝʥ ʛʨʘʚʝʮʴ ʥʝ ʤʘʻ ʥʘʤʽʨʫ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ 

ʧʦʨʷʜʢʫ ʚʽʜʩʪʫʧʘʪʠ ʚʽʜ ʩʚʦʻʾ ʩʪʨʘʪʝʛʽʾ, ʽ ʷʢʱʦ ʮʝ ʪʘʢ, ʪʦ ʚʪʨʘʪʠ ʙʫʜʫʪʴ 

ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʦʚʘʛʫʅʝʰʘ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ "ʙʝʟʧʝʯʥʝ" ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʦʙʤʘʥʫ ʙʫʜʴ-ʷʢʦʛʦ ʛʨʘʚʮʷ. 

ʈʽʚʥʦʚʘʛʘ ʅʝʰʘ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʫ 

ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʩʪʘʪʠʯʥʦʾ ʛʨʠ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʦʨʽʾ 

ʫʧʨʘʚʣʽʥʥʷ [31] ʜʣʷ ʜʠʥʘʤʽʯʥʦʾ ʛʨʠ. ʅʘʷʚʥʽʩʪʴ ʘʙʦ ʫʥʽʢʘʣʴʥʽʩʪʴ 

ʨʽʚʥʦʚʘʛʠʅʝʰʘ ʜʣʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʾ ʛʨʠ ʥʝ ʟʘʚʞʜʠ ʛʘʨʘʥʪʫʻʪʴʩʷ. 

ʋ ʢʦʦʧʝʨʘʪʠʚʥʽʡ ʛʨʽ, ʭʦʯʘ ʦʢʨʝʤʽ ʛʨʘʚʮʽ ʤʘʶʪʴ ʩʚʦʾ ʚʣʘʩʥʽ ʮʽʣʽ, ʚʦʥʠ 
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ʛʦʪʦʚʽ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʱʦʙ ʩʧʽʣʴʥʦ ʧʦʣʽʧʰʠʪʠ ʩʚʦʾ ʮʽʣʴʦʚʽ 

ʬʫʥʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ,ʢʦʦʧʝʨʘʪʠʚʥʘ ʛʨʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʜʘʯʘ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ʊʠʧʦʚʠʤ ʨʽʰʝʥʥʷʤ ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʛʨʠ 

ʇ̒ʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʽʩʪ ɹ[32].ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʝ 

ʷʢ ʩʪʘʮʽʦʥʘʨʥʠʡ ʩʪʘʥ, ʜʝ ʥʝʤʦʞʣʠʚʦ ʧʦʣʽʧʰʠʪʠ ʙʫʜʴ-ʷʢʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ 

ʛʨʘʚʮʽʚ ʙʝʟ ʚʪʨʘʪʠ ʚ ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ, ʧʨʠʥʘʡʤʥʽ ʦʜʥʦʛʦ ʛʨʘʚʮʷ. ʑʦʙ 

ʦʪʨʠʤʘʪʠʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʝ ʨʽhʝʥʥʷ, ʤʘʻ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʪʽʣʴʢʠ ʦʜʥʘ ʮʽʣʴʦʚʘ 

ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾʜʝ ʦʧʪʠʤʘʣʴʥʘ ʬʫʥʢʮʽʷ ʻ ʦʧʫʢʣʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʚʩʽʭ 

ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʛʨʘʚʮʽʚ. ɼʣʷ ʚʩʽʭ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʧʫʢʣʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʛʨʘʥʠʮʽ ʟʘ ʇʘʨʝʪʦ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʚʥʦʚʘʛʠ ʅʝʰʘ, ʛʨʘʚʝʮʴ ʤʘʻ ʥʘʤʽʨ ʚʽʜʩʪʫʧʘʪʠ ʚʽʜ 

ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʦʨʷʜʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʽʰʝʥʥʷ ʻ ʢʨʘʱʠʤ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠʚʩʽ ʛʨʘʚʮʽ ʚ ʛʨʽ ʙʫʜʫʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʩʪʨʘʪʝʛʽʾ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʘʙʦ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʪʽʡ ʞʝ ʢʦʦʧʝʨʘʮʽʾ. 

3. ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʨʘʪʝʛʽʡ ʨʽʰʝʥʴ ʻ ʽʛʨʠ ʟʘ ʅʝʰʝʤ ʪʘ ʟʘ 

ʉʪʘʢʝʣʴʙʝʨʛʦʤ ʜʣʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʠʭ ʽʛʦʨ. ʋ ʛʨʽ ʅʝʰʘ ʚʩʽ ʛʨʘʚʮʽ ʧʨʠʡʤʘʶʪʴ 

ʨʽʰʝʥʥʷ ʦʜʥʦʯʘʩʥʦ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚ ʛʨʽ ʉʪʘʢʝʣʴʙʝʨʛʘ ʽʩʥʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʪʦʙʪʦ ʜʝʷʢʽ ʟ ʛʨʘʚʮʽʚ ʧʨʠʡʤʘʶʪʴʨʽʰʝʥʥʷ ʧʽʩʣʷ ʣʽʜʝʨʽʚ, ʷʢʽ 

ʧʝʨʝʜʘʶʪʴ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ ʥʘ ʽʥʰʠʭ ʛʨʘʚʮʽʚ, ʽ ʨʝʰʪʘ ʛʨʘʚʮʽʚ 

(ʧʦʩʣʽʜʦʚʥʠʢʽʚ)ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʨʘʪʝʛʽʶ ʣʽʜʝʨʽʚ. ʋ ʛʨʽ 

ʉʪʘʢʝʣʴʙʝʨʛʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʩʽ ʧʦʩʣʽʜʦʚʥʠʢʠ ʨʘʮʽʦʥʘʣʴʥʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʩʪʨʘʪʝʛʽʾ ʣʽʜʝʨʽʚ ʦʧʪʠʤʘʣʴʥʠʤ ʯʠʥʦʤ. ɿʥʘʶʯʠ, ʱʦ ʢʦʞʥʠʡ ʙʫʜʝ 

ʨʝʘʛʫʚʘʪʠʦʧʪʠʤʘʣʴʥʦ, ʣʽʜʝʨʠ, ʧʨʠʨʦʜʥʦ, ʦʛʦʣʦʰʫʶʪʴ ʩʪʨʘʪʝʛʽʾ (ʩʪʨʘʪʝʛʽʾ 

ʉʪʘʢʝʣʴʙʝʨʛʘ), ʷʢʽ ʦʧʪʠʤʽʟʫʶʪʴʾʭ ʮʽʣʴʦʚʽ ʬʫʥʢʮʽʾ. ʆʯʝʚʠʜʥʦ, ʱʦ ʣʽʜʝʨʠ ʚ ʛʨʽ 

ʉʪʘʢʝʣʴʙʝʨʛʘ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʥʘʜ ʧʦʩʣʽʜʦʚʥʠʢʘʤʠ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʦʥʠʧʦʚʠʥʥʽ 

ʟʥʘʪʠ ʮʽʣʽ ʚʩʽʭ ʧʦʩʣʽʜʦʚʥʠʢʽʚ. ʊʠʧʦʚʠʡ ʧʨʠʢʣʘʜ ʛʨʠ ʟʘ ʉʪʘʢʝʣʴʙʝʨʛʦʤ - ʮʝ 

ʦʣʽʛʦʧʦʣʽʩʪʠʯʥʠʡ ʨʠʥʦʢ, ʜʝ ʻ ʥʝʟʥʘʯʥʘ ʢʣ̔ʴʢʘ ʚʝʣʠʢʠʭ ʜʦʤʽʥʫʶʯʠʭ ʢʦʤʧʘʥʽʡ-

ʣʽʜʝʨʽʚ, ʘ ʽʥʰʽ - ʥʝʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ-ʧʦʩʣʽʜʦʚʥʠʢʠ. ɺʝʣʠʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʝʨʝʚʘʛʫ ʥʘʜ ʥʝʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʘ ʾʭ 

ʧʦʣʽʪʠʢʘ ʤʘʻ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʩʪʨʘʪʝʛʽʾ ʽʥʰʠʭ. 
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4. ɿ ʪʦʯʢʠ ʟʦʨʫ ʚʽʜʥʦʩʠʥ ʤʽʞ ʮʽʣʴʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʛʨʘʚʮʽʚ ʻ ʽʛʨʠ ʟ 

ʥʫʣʴʦʚʦʶ ʩʫʤʦʶʽ ʥʝʥʫʣʴʦʚʦʶ ʩʫʤʦʶ ʛʨʠ. ʋ ʛʨʽ ʟ ʥʫʣʴʦʚʦʶ ʩʫʤʦʶ, ʩʫʤʘ 

ʦʙ'ʻʢʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʚʩʽʭ ʛʨʘʚʮʽʚʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʜʝʷʢʠʭ ʛʨʘʚʮʽʚ ʜʦʨʽʚʥʶʻ ʟʘʛʘʣʴʥʽʡ ʚʪʨʘʪʽʮʽʣʴʦʚʠʭ 

ʬʫʥʢʮʽʡ ʽʥʰʠʭ ʛʨʘʚʮʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʛʨʘʚʮʽʚ ʻ ʢʦʥʬʣʽʢʪ ʤʝʪʠ. ʋ ʛʨʽ ʟ 

ʥʫʣʴʦʚʦʶ ʩʫʤʦʶ, ʨʽʚʥʦʚʘʛʘ ʅʝʰʘ ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ ʨʽʚʥʦʚʘʛʘ ʽʟ ʩʽʜʣʦʚʦʶ 

ʪʦʯʢʦʶ. ʆʜʥʠʤ ʟ ʪʠʧʦʚʠʭ ʧʨʠʢʣʘʜʽʚ ʛʨʠ ʟ ʥʫʣʴʦʚʦʶ ʩʫʤʦʶ ʻ ʛʨʘ ʟ 

ʧʝʨʝʩʣʽʜʫʚʘʥʥʷʤ ʦʜʥʠʤ ʛʨʘʚʮʝʤ ʽʥʰʦʛʦ, ʜʝ ʧʝʨʝʩʣʽʜʫʚʘʯ ʥʘʤʘʛʘʻʪʴʩʷ 

ʤʥ̔ʽʤʽʟʫʚʘʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʪʽʢʘʯʝʤ ʽ ʩʦʙʦʶ ʟʘ ʩʢʽʥʯʝʥʥʠʡ ʯʘʩ,ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʚʪʽʢʘʯ ʥʘʤʘʛʘʻʪʴʩʷ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʪʘʢʫ ʚʽʜʩʪʘʥʴ. 

ʋ ʛʨʽ ʟ ʥʝʥʫʣʴʦʚʦʶ ʩʫʤʦʶ, ʩʫʤʘ ʚʩʽʭ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʛʨʘʚʮʽʚ ʥʝ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

  

 

 

 

2.4. ʆʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚôʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 

 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʷʢʫ ʨʦʣʴ 

ʛʨʘʻ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʜʦʩʪʫʧʥʘ ʛʨʘʚʮʷʤ. ʇʽʜ ʯʘʩ ʛʨʠ ʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʯʘʩ 

],0[ TtÍ ʥʘʜʘʻ ʛʨʘʚʮʷʤ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ. ɼʠʥʘʤʽʯʥʘ ʪʝʦʨʽʷ ʽʛʦʨ ʚʠʜʽʣʷʻ ʪʨʠ 

ʚʠʧʘʜʢʠ: 

1. ɯʥʬʦʨʤʘʮʽʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ (Open-Loop Information).  

ɿʘʛʘʣʴʥʽ ʟʥʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʣʠʰʝ ʚ ʩʪʘʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʦʙôʻʢʪʫ (ʚʚʝʩʴ 

ʩʚʽʪ, ʦʢʨʝʤʘ ʢʨʘʾʥʘ), ʪʦʙʪʦ ʚʝʢʪʦʨ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʚ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ 0=t . ʋ ʮʝʡ ʯʘʩ ʢʦʞʝʥ ʛʨʘʚʝʮʴ ʟʘʜʘʻ ʪʨʘʻʢʪʦʨʽʶ ʡʦʛʦ ʢʝʨʫʶʯʦʾ 

ʟʤʽʥʥʦʾ (ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʦʯʽʢʫʚʘʥʫ ʧʦʚʝʜʽʥʢʫ ʚʩʽʭ ʽʥʰʠʭ ʛʨʘʚʮʽʚ). ɺʩʽ 

ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ 0=t , ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʛʨʘʚʮʽʚ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. 

2. ɯʥʬʦʨʤʘʮʽʷ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ (Feedback Information). 
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ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʛʨʘʚʮʽ, ʟʥʘʶʪʴ, ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t , ʩʪʘʥ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʯʘʩ 1-t . ʊʦʜʽ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʯʘʩ t  ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ 

ʚʝʢʪʦʨʦʤ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʚʩʽʭ ʛʨʘʚʮʽʚ ʚ 1-t , ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

{ })1(),...,1(),1()1( 21 ---¹- txtxtxtX N  (ʘʙʦ )( e-tX , ʜʝ e ʻ ʧʦʟʠʪʠʚʥʦʶ, ʽ ʷʢ 

ʟʘʚʛʦʜʥʦ ʤʘʣʝ, ʷʢʱʦ ʛʨʘ ʚʠʟʥʘʯʝʥʘ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʯʘʩʽ). 

3. ɯʥʬʦʨʤʘʮʽʾ ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ (Closed-Loop Information)  

ʇʽʜ ʽʥʬʦʨʤʘʮʽʻʶ ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ (ʘʙʦ ʽʩʪʦʨʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ) 

ʨʦʟʫʤʽʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʦʶ ʛʨʘʚʮʽ ʨʦʟʧʦʨʷʜʞʘʶʪʴʩʷ ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ t ʽ 

ʚʢʣʶʯʘʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʧʦʧʝʨʝʜʥʶ ʽʩʪʦʨʽʶ ʛʨʠ ʥʘ),0[ t  [11]. 

ʊʝʨʤʽʥʠ "ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ" ʽ " ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ " ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʜʚʦʭ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨʘʤ ʜʣʷ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʽʛʦʨ. ʋ ʤʦʜʝʣʽ ʨʦʟʽʤʢʥʫʪʦʾ ʨʽʚʥʦʚʘʛʠ, ʛʨʘʚʮʽ ʥʝ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʛʨʦʶ 

ʩʚʦʾʭ ʩʫʧʨʦʪʠʚʥʠʢʽʚ; ʚ ʤʦʜʝʣʽ ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ, ʚʩʽ ʤʠʥʫʣʽ ʽʛʨʠ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʥʘ ʧʦʯʘʪʢʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʛʨʠ. ʈʽʚʥʦʚʘʛʠ ʚʽʜʢʨʠʪʦʛʦ ʽ ʟʘʢʨʠʪʦʛʦ 

ʮʠʢʣʽʚ ʽʩʥʫʶʪʴ ʪʦʜʽ, ʢʦʣʠ ʨʽʚʥʦʚʘʛʠ ʚʽʜʧʦʚʽʜʥʠʭ ʜʚʦʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʻ ʽʜʝʘʣʴʥʠʤʠ. ʈʦʟʽʤʢʥʝʥʘ ʨʽʚʥʦʚʘʛʘ ʻ ʙʽʣʴʰ ʧʦʩʪʫʧʦʚʦʶ ʥʽʞ ʽʟ 

ʟʘʤʢʥʫʪʠʤ ʢʦʥʪʫʨʦʤ, ʪʦʤʫ ʱʦ ʜʣʷ ʛʨʘʚʮʽʚ ʥʝ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʾʭ 

ʢʦʥʢʫʨʝʥʪʠ ʙʫʜʫʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʽʚʥʦʚʘʞʥʦʾ ʪʨʘʻʢʪʦʨʽʾ. ɿ ʮʽʻʾ 

ʧʨʠʯʠʥʠ, ʝʢʦʥʦʤʽʩʪʠ ʽʥʦʜʽ ʘʥʘʣʽʟʫʶʪʴ ʟʘʜʘʯʽ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ ʨʽʚʥʦʚʘʛʠ, 

ʥʘʚʽʪʴ ʷʢʱʦ ʢʦʥʮʝʧʮʽʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʻ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ[36]. 

ʗʢʱʦ ʛʨʘʚʮʽ ʻ ʥʝʚʝʣʠʢʠʤʠ ʟʘ ʯʘʩʪʢʦʶ ʨʠʥʢʫ, ʪʦʙʪʦ ʤʘʶʪʴ ʧʦ ʦʢʨʝʤʦʩʪʽ 

ʥʝ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ,ʦʧʪʠʤʘʣʴʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʚʽʜ ʧʝʚʥʠʭ 

ʛʨʘʚʮʽʚ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.ʊʦʜʽ ʮʽ ʜʚʘ ʥʘʙʦʨʠ ʨʽʚʥʦʚʘʛ ʩʪʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʠʤʠ.  

ʋ ʨʘʟʽ ʛʨʠ ʙʝʟ ʟʥʘʥʥʷ ʚʩʽʭ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ, ʛʨʘ ʚʠʚʯʘʻʪʴʩʷ 

ʷʢ ʛʨʘ ʽʟʟʚʦʨʦʪʥʦʶ ʨʽʚʥʦʚʘʛʦʶ ʅʝʰʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʧʘʜʢʫ ʽʟ ʽʥʬʦʨʤʘʮʽʻʶ  

ʨʦʟʽʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ, ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʽʚʥʷʥʥʷʤʠ 

ʈʽʢʢʘʪʽ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʅʝʰʘ ʽʩʪʦʪʥʦ 

ʧʦʣʽʧʰʫʻʪʴʩʷ. ʊʦʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʦʙʤʝʞʫʶʪʴ 
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ʩʢʘʣʷʨʥʠʤʠ ʚʠʧʘʜʢʘʤʠ. ɼʣʷ ʦʩʦʙʣʠʚʦʛʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʻ 

ʩʢʘʣʷʨʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʚʘʜʨʘʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʈʽʢʢʘʪʽ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʘʩʠʤʧʪʦʪʠʯʥʘ ʧʦʚʝʜʽʥʢʘ ʨʦʟʚ'ʷʟʢʽʚ 

ʨʽʚʥʷʥʴ ʈʽʢʢʘʪ̔ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʪʝʨʤʽʥʘʣʴʥʠʭ ʯʘʩʪʠʥ, ʘ 

ʪʘʢʦʞ, ʱʦ ʭʦʯʘ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʨʽʚʥʦʚʘʛʠ ʅʝʰʘ ʧʨʦʪʷʛʦʤ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʽʢʩʦʚʘʥʦʛʦ ʢʽʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʻ ʫʥʽʢʘʣʴʥʠʤ, ʤʦʞʝ ʽʩʥʫʚʘʪʠ 

ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʟʚʦʨʦʪʥʠʭ ʨʽʚʥʦʚʘʛ ʅʝʰʘ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʪʨʘʪʝʛʽʷʭ ʜʣʷ ʟʘʜʘʯʽ ʟ 

ʥʝʩʢʽʥʯʝʥʥʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʥʘʚʽʪʴ ʷʢʱʦ ʦʙʤʝʞʠʪʠ ʫʚʘʛʫ ʥʘ ʨʽʚʥʦʚʘʟʽ, ʷʢʘ ʻ 

ʩʪʘʙʽʣʴʥʦʶ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʥʩʽ. 

ɼʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʴ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟ 

ʨʽʟʥʠʭ ʩʪʦʨʽʥ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ 

ʟʘ ʅʝʰʝʤ, ʜʝ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʽ ʟʤʽʥʥʽ ʚ ʤʦʜʝʣʽ ʟʥʘʭʦʜʷʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʙʫʜʴ-ʷʢʦʶ ʮʽʥʦʶ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ 

ʛʘʨʘʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ (ʉʝʚʽʜʞ), ʜʝ ʽʩʥʫʻ ʧʝʚʥʠʡ ʤʽʥʽʤʫʤ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʚʠʛʨʘʰʫ [38]. 

 

2.5. ʇʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ 

 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ɼʣʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʷʢ ʽ 

ʜʣʷ ʚʩʴʦʛʦ ʢʣʘʩʫ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ, ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ, 

ʷʢʠʡ ʙʫʚ ʥʘʟʚʘʥʠʡ ʚ ʯʝʩʪʴ ʃ. ʉ. ʇʦʥʪʨʷʛʽʥʘ. ʇʦ-ʧʝʨʰʝ, ʱʦʙ ʚʠʨʽʰʠʪʠ 

ʧʨʦʙʣʝʤʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʟʘʜʘʯʫ ʫʤʦʚʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʙʝʟʫʤʦʚʥʫ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ,  ʬʫʥʢʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʬʫʥʢʮʽʻʶ ɻʘʤʽʣʴʪʦʥʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ H, 

 
),,()(),,(),,,( uytftuytFuytH ll +=  

 

ʜʝ )(tl  ʚʽʜʦʤʘ ʚ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʦʾ ʟʤʽʥʥʦʾ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʝʨʫʶʯʠʤʠ ʽ ʟʘʛʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ. 
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ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʙʽʣʷ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘʢʦʞ ʧʦʚʠʥʝʥ 

ʩʪʦʷʪʠ ʤʥʦʞʥʠʢ 0l, ʪʘʢ ʷʢ ʚʽʥ ʧʦʚʠʥʝʥ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʧʽʜʽʥʪʝʛʨʘʣʴʥʘ 

ʬʫʥʢʮʽʷ ʥʝ ʟʘʡʚʘ ʚ ʟʘʜʘʯʽ. ʗʢʱʦ ʧʽʜʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʚ 

ʟʘʜʘʯʽ, ʪʦ ʮʝʡ ʧʦʩʪʽʡʥʠʡ ʯʣʝʥ 0lʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. ʊʠʤ ʥʝ ʤʝʥʰ, ʜʣʷ 

ʚʩʽʭ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʚ ʝʢʦʥʦʤʽʮʽ, ʮʷ ʧʦʩʪʽʡʥʘ ʟʤʽʥʥʘ ʙʽʣʴʰʝ, ʥʽʞ ʥʫʣʴ, ʪʘʢ 

ʱʦ ʤʦʞʥʘ ʟʚʝʨʪʘʪʠ )(tl  ʜʦ ʥʦʨʤʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʇʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʽʚʥʷʥʥʷ ɽʡʣʝʨʘ, ʷʢʝ ʻ 

ʧʦʦʜʠʥʦʢʦʶ ʫʤʦʚʦʶ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʇʝʨʰʘ ʫʤʦʚʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ɻʘʤʽʣʴʪʦʥʽʘʥ ʽʩʥʫʚʘʚ ʽ ʤʘʚ ʨʦʟʚôʷʟʦʢ ʜʫʞʝ ʩʭʦʞʘ ʟ ʫʤʦʚʦʶ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ʚ ʣʘʛʨʘʥʞʽʘʥʽ. ɺʦʥʘ ʦʪʨʠʤʫʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʛʘʤʽʣʴʪʦʥʽʘʥʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʝʨʫʶʯʦʾ ʟʤʽʥʥʦʾ (ʷʢʱʦ ʛʘʤʽʣʴʪʦʥʽʘʥʜʠʬʝʨʝʥʮʽʡʦʚʥʠʡ ʧʦ 

ʟʤʽʥʥʽʡ ʢʝʨʫʚʘʥʥʷ), ʟʘʛʘʣʴʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʟʤʽʥʥʠʭ. ʄʦʞʥʘ ʟʘʧʠʩʘʪʠ ʾʭ ʷʢ: 

 

],0[),,,(max TtuytH
u

Í"l           (2.13) 

lµ

µ
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H
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ɯʥʰʠʡ ʩʧʦʩʽʙ, ʷʢʠʤ ʤʠ ʤʦʞʝʤʦ ʦʧʠʩʘʪʠ ʧʝʨʰʫ ʫʤʦʚʫ ʧʨʠʥʮʠʧʫ 

ʤʘʢʩʠʤʫʤʫ: 

 

uuTtuytHuytH ¸"Í"² *],,0[),,,()*,,,( ll        (2.15) 

 

ʂʨʽʤ ʪʦʛʦ: 

1.ʋʤʦʚʠ 
lµ

µ
=

H
y# , 

y

H

µ

µ
=l#  ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʦʶ ɻʘʤʽʣʴʪʦʥʘ ʘʙʦ 

ʢʘʥʦʥʽʯʥʦʶ ʩʠʩʪʝʤʦʶ 

2. ʇʦ-ʜʨʫʛʝ, ʭʦʯʘ ʨʽʚʥʷʥʥʷ 
lµ

µ
=

H
y#  ʻ ʧʨʦʩʪʠʤ ʧʦʚʪʦʨʝʥʥʷʤ ʚʽʜʥʦʩʠʥ ʤʽʞ 

ʟʘʣʝʞʥʠʤʠ ʪʘ ʢʝʨʫʶʯʠʤʠ ʟʤʽʥʥʠʤʠ, ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʜʣʷ )(tl ʚʩʪʘʥʦʚʣʝʥʝ ʪʘʢ, 

ʱʦ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ɻʘʤʽʣʴʪʦʥʘ. 
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3. ʆʙʠʜʚʘ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ɻʘʤʽʣʴʪʦʥʘ ï ʮʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʽ ʥʝʤʘʻ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʟʤʽʥʥʦʾ ʫʧʨʘʚʣʽʥʥʷ 

[9]. 

 ɺʨʘʭʦʚʫʶʯʠ ʢʣʘʩ ʟʘʜʘʯ, ʜʦ ʷʢʠʭ ʚʭʦʜʠʪʴ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʜʘʯʽ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ɻʘʤʽʣʴʪʦʥʘ ʪʘ ʟʘʛʘʣʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ ɼʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʚ ʮʽʡ ʨʦʙʦʪʽ ʤʦʜʝʣʽ 

ʬʫʥʢʮʽʷ ɻʘʤʽʣʴʪʦʥʘ ʙʫʜʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʨʽʚʥʷʥʥʷ, ʢʫʜʠ ʚʭʦʜʠʪʴ 

ʧʽʜʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ ʪʘ ʪʨʠ ʦʙʤʝʞʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ 

ʟʤʽʥʥʠʤʠ. ɻʘʤʽʣʴʪʦʥʽʘʥ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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 ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʾ ɻʘʤʽʣʴʪʦʥʘ ʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʦʧʠʩʘʥʠʡ 

ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʨʦʙʦʪʠ. 

2.6. ɻʘʨʘʥʪʦʚʘʥʽ ʩʪʨʘʪʝʛʽʾ ʟʘ ʉʝʚʽʜʞʝʤʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʨʘʭ 

 

ʉʫʪʴ ʢʨʠʪʝʨʽʶ ʉʝʚʽʜʞʘ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʪʘʢʦʾ ʩʪʨʘʪʝʛʽʾ, ʱʦʙ ʥʝ 

ʜʦʧʫʩʪʠʪʠ ʥʘʜʤʽʨʥʦ ʚʠʩʦʢʠʭ ʚʪʨʘʪ, ʜʦ ʷʢʠʭ ʚʦʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʠʡ ʛʘʨʘʥʪʦʚʘʥʠʡ ʚʠʛʨʘʰ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʻ ʧʝʩʠʤʽʩʪʠʯʥʠʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɻʨʘ ʟʘ ʉʝʚʽʜʞʝʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:)),(,,( 1

N

iiiFɸ =W = . 

ʅʘʙʽʨ ɋ ʧʦʟʥʘʯʘʻ ʟʘʛʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʩʪʘʥʽʚ ʽ ʻ ʟʘʛʘʣʴʥʦʶ ʥʝʧʦʨʦʞʥʴʦʶ 

ʙʝʟʣʽʯʯʶ ʜʽʡ, ʷʢʽ ʤʠ ʚʚʘʞʘʪʠʤʝʤʦ ʢʦʤʧʘʢʪʥʠʤ ʤʝʪʨʠʯʥʠʠʤ 

ʧʨʦʩʪʦʨʦʤ.ʂʦʨʪʝʞ N

iiiF 1),( ==  ʤʘʻ ʧʘʨʘʤʝʪʨʠ ʦʧʠʩʘʥʽ ʜʘʣʽ. ɭ N Ó 1 ʛʨʘʚʮʽʚ 

ʧʨʦʽʥʜʝʢʩʦʚʘʥʠʭ Nʽ ..1= .  ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ N-ʢʦʨʪʝʞʫ NiiiZ 1),( ==  ʛʨʘʚʮʷ ̔
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ʟʘʧʠʰʝʤʦ Z-  ̔ ʜʣʷ ʜʝʢʘʨʪʦʚʦʛʦ ʜʦʙʫʪʢʫ ʢʦʨʪʝʞʫ (Zj)j!=i  ʽ ʚʝʢʪʦʨʠ Z-  ̔

ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʬʽʣʷʤʠ ʛʨʘʚʮʽʚ ʚʽʜʤʽʥʥʠʭ ʚʽʜ .̔ 

ɺ ʛʨʽ n

ii

n

ii KXNɻ 11 }{,}{, ===  ʩʪʨʘʪʝʛʽʷ ii Xx Í0  ʥʘʟʠʚʘʻʪʴʩʷ ʦʙʝʨʦʞʥʦʶ 

ʩʪʨʘʪʝʛʽʻʶ ʛʨʘʚʮʷ ,̔ ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ: 

 

iiii
XxXy

iii
Xx

xyKxxK
iiʩiiii

a¹= -
ÍÍ

-
Í ----

),(minmax),(min 0  

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʙʝʨʝʞʥʘ ʩʪʨʘʪʝʛʽʷ ʛʨʘʚʮʷ i ʯʘʩʪʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʢʩʠʤʽʥʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʜʘʥʦʛʦ ʛʨʘʚʮʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʩʧʦʩʦʙʦʤ ʧʦʙʫʜʦʚʠ 

ʩʪʨʘʪʝʛʽʾ. ʏʠʩʣʦ ia  ʥʘʟʠʚʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʤ ʛʘʨʘʥʪʦʚʘʥʠʤ ʚʠʛʨʘʰʝʤ ʛʨʘʚʮʷ 

i. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʦʙʝʨʝʞʥʘ ʩʪʨʘʪʝʛʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ  ʚ ʢʣʘʩʽ ʢʽʥʮʝʚʠʭ ʽʛʦʨ. ɼʣʷ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʽʛʨ ʩʧʨʘʚʝʜʣʠʚʠʡ ʥʘʩʪʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʜʦʚʝʜʝʥʥʷ ʷʢʦʛʦ ʤʦʞʥʘ 

ʟʥʘʡʪʠ, ʥʘʧʨʠʢʣʘʜ ʚ [Debreu, 1952] [37]. 

ɿʘʜʘʯʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʽʥʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʚ ʽʛʨʦʚʠʭ ʟʘʚʜʘʥʥʷʭ 

ʧʨʠʥʘʡʤʥʽ ʚ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ: 1) ʫ ʙʫʜʴ-ʷʢʽʡ ʛʨʽ ʛʨʘʚʮʝʚʽ ʙʘʞʘʥʦ 

ʟʥʘʪʠ ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʚʽʥ ʩʦʙʽ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʧʦʚʝʜʽʥʮʽ 

ʽʥʰʠʭ ʛʨʘʚʮʽʚ; 2) ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʽʥʘ ʚʽʜʽʛʨʘʻ ʜʦʧʦʤʽʞʥʫ ʨʦʣʴ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʛʨʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʜʽʣʫ ʽʛʨʠ, ʚʠʟʥʘʯʝʥʦʛʦ ʚʝʢʪʦʨʦʤ ʐʝʧʣʽ, ʉ-ʷʜʨʦʤ), 3) 

ʛʘʨʘʥʪʦʚʘʥʘ ʩʪʨʘʪʝʛʽʷ ʻ ʧʨʘʚʠʣʦʤ ʧʦʚʝʜʽʥʢʠ ʛʨʘʚʮʷ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʡʦʛʦ 

ʽʥʬʦʨʤʘʮʽʷ ʦʙʤʝʞʝʥʘ ʪʽʣʴʢʠ ʟʥʘʥʥʷʤ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, 

ʙʝʟʣʽʯʯʶ ʩʪʨʘʪʝʛʽʡ ʛʨʘʚʮʽʚ ʽ çʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫè. 

ʋ ʟʘʜʘʯʽ ʤʘʢʩʠʤʽʥʘ ʤʠ ʬʘʢʪʠʯʥʦ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʛʨʦʶ ʜʚʦʭ ʦʩʽʙ: -̔ʛʦ 

ʛʨʘʚʮʷ ʽ ʚʩʽʭ ʽʥʰʠʭ.  

ɼʠʥʘʤʽʢʘ ʪʘʢʦʾ ʛʨʠ ʦʧʠʩʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ:  0021 )(),,,,( xtxuuxtfx ==# . 

ʗʢʱʦ ʜʦ ʟʘʜʘʯʽ ʧʽʜʭʦʜʠʪʠ ʟ ʧʦʟʠʮʽʾ ʧʝʨʰʦʛʦ ʛʨʘʚʮʷ ʙʫʜʝʤʦ ʤʘʪʠ 

ʥʘʩʪʫʧʥʝ. ʅʝʭʘʡ ʬʫʥʢʮʽʷ ʛʨʘʚʮʷ ʚʠʛʨʘʰʫ ʤʘʻ ʚʠʛʣʷʜ: 

 

dttxuuxtFTxTʌuuI
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ɼʣʷ ʬʫʥʢʮʽʦʥʘʣʫ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʚʽʜʰʫʢʘʥʥʷ ʤʘʢʩʠʤʽʥʘ 

 

),(minmax 21

*

2211

uuII
UuUu ÍÍ

=  

 

ʈʽʰʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

1. ɼʣʷ ʚʩʽʭ ʜʦʧʫʩʪʠʤʠʭ 11 ),( Uxtu Í ʟʥʘʡʪʠ ʬʫʥʢʮʽʶ ),,( 12 uxtu  ʪʘʢʫ, ʱʦ 

11212 )),(,,()( Uxtuxtuuu Í=
C

ʜʣʷ ʙʫʜʴ-ʷʢʠʭ 11 Uu Í  

),(min))(,( 21121
22

uuIuuuI
Uu Í

=
C

 

ɼʘʣʽ ʨʦʟʛʣʷʜʘʻʤʦ ʪʽʣʴʢʠ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʧʝʚʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʮʽʾ 

ʬʫʥʢʮʽʷ ),,( 12 uxtu ʦʜʥʦʟʥʘʯʥʘ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʽʡ ʬʽʢʩʦʚʘʥʽʡ ʪʨʽʡʮʽ 

},,{ 1uxt  ʚʽʜʧʦʚʽʜʘʻ ʻʜʠʥʝ ʟʥʘʯʝʥʥʷ nEuxtu Í),,( 12 . 

2. ʉʝʨʝʜ 22 Uu Í ʟʥʘʡʪʠ ʜʦʧʫʩʪʠʤʫ ʩʪʨʘʪʝʛʽʶ *

1u  ʧʨʠ ʷʢʽʡ 

)),,(,(max))(,( 121

*
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*

1
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uxtuuIuuuI
UuÍ

=
C

 

ɼʦʧʫʩʪʠʤʽ ʩʪʨʘʪʝʛʽʾ )( 12 uu
C

 ʽ *

1u , ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʧʝʨʝʜʥʽʤʠ 

ʨʽʚʥʷʥʥʷʤʠ, ʥʘʟʠʚʘʶʪʴʩʷ ʨʽʰʝʥʥʷʤ ʤʘʢʩʠʤʽʥʥʦʾ ʟʘʜʘʯʽ [38]. ɸʣʝ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʝʦʙʭʽʜʥʽ ʽ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ, ʷʢʠʤ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʰʝʥʥʷ 

ʤʘʢʩʠʤʠʥʥʦʾ ʟʘʜʘʯʽ.  

2.7. ɸʥʘʣʽʪʠʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʤʦʜʝʣʽ 

 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʽʜʦʩʣʽʜʞʝʥʥʷʤʦʜʝʣʽ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ  ʨʽʚʥʦʚʘʛʘ ʅʝʰʘ ʟ ʚʽʜʢʨʠʪʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽʥʬʦʨʤʘʮʽʾ . ɼʣʷ 

ʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦʚʝʩʪʠ, ʱʦ ʨʽʚʥʦʚʘʛʘ ʅʝʰʘ ʟ ʚʽʜʢʨʠʪʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ ʛʨʽ ï ʮʝ ʜʦʩʢʦʥʘʣʘ ʧʽʜʛʨʘ. 

ɼʦʩʢʦʥʘʣʘ ʧʽʜʛʨʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘ ʧʨʘʮʷʤʠ ʃʝʡʪʤʘʥʘ, 

ʐʤʽʪʪʝʥʜʦʨʬʘ(1978) ʽ ʌʘʡʭʪʽʥʛʝʨʘ (1983). ɼʠʬʝʨʝʥʮʽʘʣʴʥʘ ʛʨʘ ʽʜʝʘʣʴʥʦ 

ʧʽʜʭʦʜʠʪʴ, ʢʦʣʠ ʟʘʤʢʥʫʪʘ ʩʪʨʫʢʪʫʨʘ ʨʫʡʥʫʻʪʴʩʷ ʫ ʚʽʜʢʨʠʪʽʡ ʩʪʨʫʢʪʫʨʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʦʩʪʘʥʥʷ ʻ, ʪʘʢʦʶ, ʱʦ  ʤʘʻ ʩʠʣʴʥʫ ʯʘʩʦʚʫ ʟʘʣʝʞʥʽʩʪʴ. ʈʦʟʛʣʷʥʝʤʦ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʽʟ ʚʽʜʢʨʠʪʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʉʧʦʯʘʪʢʫ ʙʫʜʫʻʤʦ 
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ɻʘʤʽʣʴʪʦʥʽʘʥ ʜʣʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʦʜʝʣʽ: 
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 ɼʘʣʽ ʙʫʜʫʻʤʦ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ: 
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ɺ ʷʢʦʩʪʽ ʧʝʨʰʦʛʦ ʢʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ (2.16) ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ 

ʟʤʽʥʥʽ ʩʪʘʥʫ ʬʽʨʤʠ,̔ ʪʘʢ ʱʦ ʚ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʧʨʦʜʫʢʮʽʾ ʚ ʙʫʜʴ-

ʷʢʠʡ ʯʘʩ ʚ ʛʨʽ ʬʽʨʤʘ  ̔ʤʦʞʝ ʽʛʥʦʨʫʚʘʪʠ ʟʤʽʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʫʧʝʨʥʠʢʘ. ʊʦʙʪʦ, ʥʝʤʘʻ ʝʬʝʢʪʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʚʠʙʦʨʽ ʤʝʪʦʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. 

ɼʦʩʣʽʜʠʤʦ ʩʧʦʯʘʪʢʫ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʾ. ɺʠʨʘʟʠ (2.17) ʽ (2.18) ʤʽʩʪʷʪʴ ʟʤʽʥʥʫ )(ts , 
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ʷʢʘ ʻ ʩʧʽʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʬʽʨʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʨʽʰʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ ʽ 

ʟʘʤʢʥʫʪʠʤ ʢʦʥʪʫʨʦʤ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ɿʘ ʢʦʥʮʝʧʮʽʶ ʨʽʰʝʥʥʷ ʤʠ ʧʨʠʡʤʘʻʤʦ 

ʚʽʜʢʨʠʪʫ ʨʽʚʥʦʚʘʛʫ ʅʝʰʘ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʟʤʽʥʥʦʶ ʩʪʘʥʫ ʛʨʘʚʮʷ ̔ ʚ ʩʪʨʘʪʝʛʽʾ ʛʨʘʚʮʷ j . ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʄʘʨʢʦʚʩʴʢʦʾ 

(ʩʠʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ) ʨʽʚʥʦʚʘʛʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʢʦʥʘʣʠʤʠ 

ʧʽʜʽʛʨʘʤʠ [16].ɹʝʨʫʯʠ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʤʽʨʢʫʚʘʥʥʷ ʜʦ ʫʚʘʛʠ, ʧʦʚ'ʷʟʘʥʠʡ ʘʙʦ 

ʩʧʽʣʴʥʠʡ ʩʪʘʥʨʽʚʥʷʥʥʷ ʟʽ ʟʚʦʨʦʪʥʽʤ ʝʬʝʢʪʦʤ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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 ʋʤʦʚʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʽ: 
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 ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʛʣʷʥʝʤʦ ʛʨʫ ʷʢ ʩʠʤʝʪʨʠʯʥʫ, 

ʱʦʜʦ ʛʨʘʚʮʽʚ: 

 

njitqtqtq ji ,1,),()()( === njitgtgtg ji ,1,),()()( ===     (2.24) 

 

 ʊʦʜʽ ʦʙôʻʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 
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 ɺʨʘʭʦʚʫʶʯʠ: 
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njittt ji ,1,),()()( === lll     ʪʘ     
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ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ: 
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 ɿʚʽʜʩʠ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʽʥʥʦʚʘʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʜʫʢʮʽʾ (ʨʠʩ. 2.1): 
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 ʈʠʩ. 2.1. ʌʘʟʦʚʽ ʪʨʘʻʢʪʦʨʽʾ ʚʧʣʠʚʫ ʽʥʥʦʚʘʮʽʾ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʧʨʦʜʫʢʮʽʾ 
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 ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ, ʷʢ ʥʘ ʧʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʾ 

(ʟʦʢʨʝʤʘ ʽ ʚʠʨʦʙʥʠʯʽ) ʚʧʣʠʚʘʶʪʴ ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɿʘʧʠʰʝʤʦ 

ʨʽʚʥʷʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʟʤʽʥʥʠʭ ʚ ɻʘʤʽʣʴʪʦʥʽʘʥʽ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ: 
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ʜʝ ʢʦʞʝʥ ʯʣʝʥ
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ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʽʥʚʝʩʪʠʮʽʡ, ʟ ʫʤʦʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ: 
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ʎʽ ʫʤʦʚʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʮʽʥʝʥʽ ʨʘʟʦʤ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ 

}{)}0({ ,0 ii cc = ʪʘ ʫʤʦʚʘʤʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʽ: 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʥʘ ʧʽʜʩʪʘʚʽ ʫʤʦʚʠ ʩʠʤʝʪʨʽʾ ʬʽʨʤ, ʤʘʻʤʦ ijlj ll= , ʜʣʷ 
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ʚʩʽʭ l. ʊʦʜʽ ɺʽʜʧʦʚʽʜʥʦ, ʟ (2.30), ʦʪʨʠʤʫʻʤʦ 0=
µ

µ

t

ljl . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ 

ʽʥʬʦʨʤʘʮʽʶ, ʤʠ ʤʦʞʝʤʦ ʧʝʨʝʧʠʩʘʪʠ ʚʠʨʘʟ ʜʣʷ ʦʧʪʠʤʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʬʽʨʤʠ 

ʪʘʢʠʤ ʯʠʥʦʤ: 
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i ʜʣʷ ʚʩʽʭji ¸ .ɺʜ̔ʧʦʚʽʜʥʦ, ʨʽʚʥʦʚʘʛʘ ʟ 

ʚʽʜʢʨʠʪʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʻ ʚʠʨʦʜʞʝʥʦʶ ʽʟʨʽʚʥʦʚʘʛʠ ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʫʨʦʤ, ʽ 

ʮʝʚʠʟʥʘʯʘʻ ʩʠʣʴʥʫʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ, ʪʦʙʪʦʧʽʜʽʛʨʠʻ ʽʜʝʘʣʴʥʠʤ. ʇʨʦʨʦʙʣʝʥʘ 

ʧʨʦʮʝʜʫʨʘ ʧʦʢʘʟʫʻ, ʱʦ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʜʽʡʩʥʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. 

ʊʝʧʝʨ ʤʠ ʤʦʞʝʤʦ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʟ ʚʽʜʢʨʠʪʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. ɺʨʘʭʦʚʫʶʯʠ ʫʤʦʚʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʘ ʪʘʢʦʞ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʽʩʪʴ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʨʽʚʥʷʥʥʷ  ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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 ɯ ʟʥʘʭʦʜʠʤʦ ʦʧʪʠʤʘʣʴʥʝ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʥʽ ʽʥʥʦʚʘʮʽʾ (ʨʠʩ. 2.2): 
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ʈʠʩ. 2.2. ʌʘʟʦʚʽ ʪʨʘʻʢʪʦʨʽʾ ʚʧʣʠʚʫ ʽʥʥʦʚʘʮʽʾ ʥʘ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ 

 ʑʝ ʦʜʥʠʤ ʢʨʦʢʦʤ ʤʘʻ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʘʥʽʷʤʠ [17]: 
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 ʋʤʦʚʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʽ: 
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 ɿʥʘʭʦʜʠʤʦ ʦʧʪʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ 

ʧʝʨʝʡʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʥʢʫʨʝʥʪʽʚ: 
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 ɿʚʽʜʢʠ   
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 ɼʣʷ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟ ʚʠʱʝ ʨʦʟʛʣʷʥʫʪʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʤʘʪʨʠʮʶ ʗʢʦʙʽ, ʱʦ ʙʫʜʝ ʨʦʟʤʽʨʥʽʩʪʶ 5ʭ5. 
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 ʇʦʻʜʥʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʨʽʟʥʦʛʦ ʚʠʜʫ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 2.3): 

 
 

ʈʠʩ. 2.3. ʌʘʟʦʚʽ ʪʨʘʻʢʪʦʨʽʾ ʧʦʻʜʥʘʥʥʷ ʚʧʣʠʚʫ ʽʥʥʦʚʘʮʽʾ ʥʘ ʧʨʦʮʝʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʜʫʢʮʽʾ 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʛʨʠ ʚ ʛʘʨʘʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʷʭ, ʪʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ 

ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʋ 

ʟʚôʷʟʢʫ ʟ ʧʦʜʽʙʥʽʩʪʶ ʰʣʷʭʫ ʨʦʟʚôʷʟʢʫ ʦʧʫʩʪʠʤʦ ʜʝʪʘʣʴʥʫ ʘʥʘʣʽʪʠʯʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʽʻʾ ʟʘʜʘʯʽ. ɿʫʧʠʥʠʤʦʩʴ ʣʠʰʝ ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ. 

ʉʧʦʯʘʪʢʫ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʦʧʠʩʘʥʘ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ, 

ʘʣʝ ʟ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʘ. ʆʙʤʝʞʝʥʥʷ ʙʫʜʫʪʴ ʤʘʪʠ ʪʦʡ ʞʝ 

ʚʠʛʣʷʜ. ʉʘʤ ʢʨʠʪʝʨʽʡ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɼʣʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʙʫʜʫʻʪʴʩʷ ɻʘʤʽʣʴʪʦʥʽʘʥ ʽ ʧʨʦʨʦʙʣʶʻʪʴʩʷ ʚʩʷ ʪʘ 

ʩʪʨʫʢʪʫʨʘ, ʱʦ ʦʧʠʩʘʥʘ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. ɿʥʘʭʦʜʷʪʴʩʷ ʢʝʨʫʶʯʽ ʪʘ ʩʪʘʮʽʦʥʘʨʥʽ 

ʟʤʽʥʥʽ. ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʡʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʫʪʴʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ: 

 

{ } { } njijithtktsDthtktsRtDtRʇtʇ jjjʽʽʽi
R
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ɼʘʣʽ ʟʥʦʚʫ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʦʧʠʩʘʥʦʶ ʩʭʝʤʦʶ ʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʢʽʥʮʝʚʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʚ ʛʘʨʘʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʷʭ. 

2.8. ʏʠʩʝʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʽʛʦʨ 

 

ɼʠʬʝʨʝʥʮʽʡʥʘ ʛʨʘ ï ʤʘʪʝʤʘʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʘʥʘʣʽʟʦʤ 

ʩʫʧʝʨʥʠʢʘ, ʢʦʥʢʫʨʝʥʮʽʾ ʘʙʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʢʽʣʴʢʦʤʘ 

ʛʨʘʚʮʷʤʠ. ɺʽʜ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ, ʘ ʩʘʤʝ ʧʦʷʚʠ ʢʥʠʛʠ "ɼʠʬʝʨʝʥʮʽʡʥʘ ʛʨʘ", 

ʥʘʧʠʩʘʥʦʾ ʜʦʢʪʦʨʦʤ ʈ. ɸʡʟʝʢʩʦʤ, ʪʝʦʨʽʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʽʛʦʨ 

ʥʘʙʫʣʠ  ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʽʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʛʨʠ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʚʘʨʽʘʮʽʡʥʘ ʟʘʜʘʯʘ ʽ, ʢʨʽʤ ʪʦʛʦ, ʨʽʰʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ɻʘʤʽʣʴʪʦʥʘ-ʗʢʦʙʽ. ʍʦʯʘ ʮʠʤ ʤʝʪʦʜʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʦ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, 

ʚʩʝ ʟʘʟʚʠʯʘʡ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʥʘʯʝʥʥʷ ʜʝʢʳʣʴʢʦʭ ʪʦʯʦʢ 

ʢʦʨʜʦʥʫ, ʷʢʽ ʜʫʞʝ ʚʘʞʢʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ. 

ɼʠʬʝʨʝʥʮʽʡʥʘ ʛʨʘ ʤʦʞʝ ʙʫʪʠ ʩʧʨʦʱʝʥʘ ʜʦ ʩʠʩʪʝʤʠ ɻʘʤʽʣʴʪʦʥʘ, ʽ ʘʥʘʣʽʟ 

ʩʠʩʪʝʤʠ ɻʘʤʽʣʴʪʦʥʘ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʥʘʤʽʢʠ. 

ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤ ɻʘʤʽʣʴʪʦʥʘ, ʥʝʙʘʛʘʪʦ ʽʟ ʟʘʜʘʯ ʪʝʦʨʽʾ ʽʛʦʨ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʽʰʝʥʘ ʘʥʘʣʽʪʠʯʥʦ, ʽ ʜʦʚʦʜʠʪʴʩʷ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ɻʘʤʽʣʴʪʦʥʘ, ʦʩʥʦʚʘʥʦʤʫ ʥʘ 

ʦʜʥʦʤʫ ʢʨʦʮʽ, - ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʽ ʣʽʥʽʡʥʠʡ ʤʝʪʦʜ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʫ ɸʜʘʤʩʘ, ʤʝʪʦʜ ʂʦʫʝʣʣ). ɺʩʽ ʮʽ 

ʪʨʘʜʠʮʽʡʥʽ ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ, ʦʜʥʘʢ, ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ɻʘʤʽʣʴʪʦʥʘ ʜʦ  

ʣʽʥʽʡʥʦʛʦ ʚʠʛʣʷʜʫ ʟ ʯʘʩʦʤ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʦʪʚʦʨʶʶʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʽ 
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ʩʠʤʚʦʣʠ ʧʦʪʦʢʫ ɻʘʤʽʣʴʪʦʥʘ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʜʦ ʩʠʩʪʝʤʘ ɻʘʤʽʣʴʪʦʥʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʧʨʠʢʣʘʜ 

ʩʠʤʧʣʝʢʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʷʚʣʝʥʠʡ ʧʨʦʬʝʩʦʨʦʤ ʌʝʥ ʂʘʥʦʤ, ʱʦ ʙʫʚ 

ʧ̔ ʜʪʚʝʨʜʞʝʥʠʡ ʧʨʘʢʪʠʯʥʦ. ʎʝʡ ʤʝʪʦʜ ʚ ʟʤʦʟʽ ʪʨʠʤʘʪʠ ʩʠʤʧʣʝʢʪʠʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʧʦʪʦʢʫ ɻʘʤʽʣʴʪʦʥʘ. ʉʠʤʧʣʝʢʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ ʦʩʥʦʚʠ ʩʠʩʪʝʤʠ 

ɻʘʤʽʣʴʪʦʥʘ, ʽ ʻ ʩʫʪʪʻʚʦʶ ʨʽʟʥʠʮʷ ʤʽʞ ɽʚʢʣʽʜʦʚʠʤ ʧʨʦʩʪʦʨʦʤ Rn ʽ ʩʠʩʪʝʤʦʶ 

ɻʘʤʽʣʴʪʦʥʘ. ʉʠʤʧʣʝʢʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ - ʮʝ ʛʝʦʤʝʪʨʽʷ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. ɿʘ 

ʪʘʢʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʜʠʬʝʨʝʥʮʽʡʥʘ ʛʨʘ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʧʦʚʥʽʩʪʶ ʷʢ 

ʜʚʦʩʪʦʨʦʥʥʷ ʘʙʦ ʙʘʛʘʪʦʩʪʦʨʦʥʥʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ.  

 ɯʥʰʠʤ ʧʦʰʠʨʝʥʠʤ ʯʠʩʝʣʴʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʽʛʦʨ 

ʻ ʟʚʦʨʦʪʥʘ ʧʨʦʮʝʜʫʨʘ. ɹʘʛʘʪʦ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚ'ʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ 

ʽʛʦʨ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʚʦʨʦʪʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʽʰʘʣʴʥʠʭ 

ʥʘʙʦʨʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʩʽ ʤʦʞʣʠʚʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘ ʧʦʯʘʪʢʦʚʠʭ ʧʦʟʠʮʽʡ 

ʛʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʠʥ ʛʨʘʚʝʮʴ ʤʦʞʝ ʧʝʨʝʥʝʩʪʠ ʚʝʢʪʦʨ ʩʪʘʥʫ ʜʦ 

ʪʝʨʤʽʥʘʣʴʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʥʘʙʦʨʫ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʤʦʞʣʠʚʠʭ ʜʽʡ ʧʨʦʪʠʣʝʞʥʦʛʦ 

ʛʨʘʚʮʷ. ʋ ʨʘʟʽ ʣʽʥʽʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ, ʧʨʦʮʝʜʫʨʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʧʝʨʘʮʽʡ ʟ ʦʧʫʢʣʠʤʠ ʙʘʛʘʪʦʛʨʘʥʥʠʢʘʤʠ: ʧʦʰʫʢ ʷʢ 

ʘʣʛʝʙʨʘʾʯʥʦʾ ʩʫʤʠ ʽ ʛʝʦʤʝʪʨʠʯʥʫ ʨʽʟʥʠʮʶ ʙʘʛʘʪʦʛʨʘʥʥʠʢʽʚ.  

ɼʣʷ ʯʠʩʝʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʽʾ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ (ʤʝʪʦʜ ʙʘʨôʻʨʥʠʭ ʬʫʥʢʮʽʡ). ʉʫʪʴ ʤʝʪʦʜʫ 

ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʰʫʢ ʧʦʯʠʥʘʻʪʴʩʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʟ 

ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ ʽ ʥʘʩʪʫʧʥʽ ʪʦʯʢʠ ʥʝ ʧʦʚʠʥʥʽ ʚʠʭʦʜʠʪʠ ʟ ʜʦʧʫʩʪʠʤʦʾ 

ʦʙʣʘʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʘʚʜʘʥʥʷ ʤʦʜʠʬʽʢʫʻʪʴʩʷ ʪʘʢ, ʱʦ ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʜʦ 

ʢʦʨʜʦʥʫ ʜʦʧʫʩʪʠʤʦʾ ʦʙʣʘʩʪʽ ʟʨʦʩʪʘʻ ʙʘʨ'ʻʨ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʭʦʜʫ ʥʘ 

ʢʦʨʜʦʥ. ʄʝʪʦʜ ʙʘʨ'ʻʨʥʠʭ ʬʫʥʢʮʽʡ ʟʚʦʜʠʪʴ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʫʤʦʚʥʦʾ ʤʽʥʽʤʽʟʘʮʽʾ 

ʮ̔ ʣʴʦʚʦʾ ʬʫʥʢʮʽʾ )(xf  ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʚʜʘʥʴ ʙʝʟʫʤʦʚʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʧʦʤʽʞʥʦʾ ʬʫʥʢʮʽʾ: 

 
 ),()(),( rxBxfrxF +=  
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ʜʝ ),( rxB - ʙʘʨ'ʻʨʥʘ ʬʫʥʢʮʽʷ, ʚʠʟʥʘʯʝʥʘ ʣʠʰʝʚʩʝʨʝʜʠʥʽ ʙʝʟʣʽʯʽ 

ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ D, ʪʦʙʪʦ ʥʘ ʤʥʦʞʠʥʽ| }..1,0)(|{0 mixfxD i =>= . ),( rxB  ʪʘʢʘ, 

ʱʦʙ ʥʘ ʛʨʘʥʠʮʽ ʜʦʧʫʩʪʠʤʦʾ ʤʥʦʞʠʥʠ ʧʦʙʫʜʫʚʘʪʠ ʙʘʨôʻʨ, ʱʦ ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʧʦʨʫʰʝʥʥʷ ʦʙʤʝʞʝʥʴ ʚ ʧʨʦʮʝʩʽ ʦʧʪʠʤʽʟʘʮʽʾ ),( rxF  ʧʦ x, ʽ 

ʱʦʙ ʪʦʯʢʠ )(rx ʟʽ ʟʤʽʥʦʶ r  ʧʦ ʜʝʷʢʦʤʫ ʧʨʘʚʠʣʫ ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ *x  ʟʩʝʨʝʜʠʥʠ.  

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʙʘʨ'ʻʨʥʦʾ ʬʫʥʢʮʽʾ: 

 

ä
=

=
m

i

ii xfrrxB
1

))((),( j  

 

ʜʝ 0>r , ʘ )(tij  - ʥʝʧʝʨʝʨʚʥʘ.  

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʫ ʙʘʨ'ʻʨʥʠʭ ʬʫʥʢʮʽʡ ʚʠʤʘʛʘʻ ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ

0

00

1

0 ),...,( Dxxʭ T

n Í= , ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʰʪʨʘʬʫ00 >r  ʽ 

ʢʦʝʬʽʮʽʻʥʪʫ 10 <<z ʜʣʷ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʘ ʪʦʯʥʦʩʪʽ ʧʦʰʫʢʫ 

Ů> 0. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʤʘʻ ʚʠʛʣʷʜ 

ʂʨʦʢ 1. ʇʦʢʣʘʜʝʤʦ k = 0. 

ʂʨʦʢ 2. ʉʢʣʘʩʪʠ ʜʦʧʦʤʽʞʥʫ ʬʫʥʢʮʽʶä
=

+=
m

i

ii

kk xfrxfrxF
1

))(()(),( j . 

ʂʨʦʢ 3. ʇʦʯʠʥʘʶʯʠ ʟ ʪʦʯʢʠkx  ʟʥʘʡʪʠ ʪʦʯʢʫ )( krʭ ),(min)),((
0

k

Dx

kk rxFrrxF
Í

=

. 

ʂʨʦʢ 4. ʆʙʯʠʩʣʠʪʠ ä
=

=
m

i

k

ii

k rxfrrrxB
1

)))((()),(( j . 

ʂʨʦʢ 5. ʇʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ: 

ʷʢʱʦ e<)),(( rrxB k , ʧʝʨʝʡʪʠ ʥʘ ʢʨʦʢ 6; 

ʽʥʘʢʰʝ ʧʦʢʣʘʩʪʠ kk zrr =+1 , )(1 kk rxx =+ , 1+=kk  ʽ ʧʝʨʝʡʪʠ ʥʘ ʢʨʦʢ 2. 

ʂʨʦʢ 6. ʇʦʢʣʘʩʪʠ )(* krxx = ʽ ʟʘʢʽʥʯʠʪʠ ʧʦʰʫʢ. 

ɼʣʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ: 
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ʄʝʪʦʜ ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ ʟ ʘʣʛʦʨʠʪʤʦʤ ʧʨʷʤʦʛʦ ʧʦʰʫʢʫ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻ ʙʘʨ'ʻʨʥʽ ʤʝʪʦʜʠ  ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʚ ʂʂʊ ʤʘʪʨʠʮʶ 

ʥʝʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʘʮʶʻ ʥʘʡʢʨʘʱʝ ʥʘ ʧʦʛʘʥʦ ʦʙʫʤʦʚʣʝʥʠʭ ʟʘʜʘʯʘʭ [28]. 

ʄʝʪʦʜ ʚʥʫʪʨʽʰʥʴʦʾ ʪʦʯʢʠ ʟ CG ʘʣʛʦʨʠʪʤʦʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʻ 

ʙʘʨ'ʻʨʥʽʤʝʪʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʩʧʦʣʫʯʝʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʽʜʟʘʜʘʯ ʂʂʊ.  

 

 

 

 

2.9. ɼʠʩʢʨʝʪʠʟʘʮʽʷ ʤʦʜʝʣʽ 

  

ɼʠʩʢʨʝʪʠʟʘʮʽʷ - ʮʝ ʨʝʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʾ ʙʝʟʧʝʨʝʨʚʥʠʭ ʟʤʽʥʥʠʭ ʷʢ ʬʫʥʢʮʽʡ 

ʜʠʩʢʨʝʪʥʠʭ ʟʤʽʥʥʠʭ, ʷʢʱʦ ʙʝʟʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ ʚʠʭʦʜʫ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʥʦʚʣʝʥʘ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʟʘ ʪʠʤʠ ʞ ʩʘʤʠʤʠ ʜʘʥʠʤʠ (ʈʠʩ. 2.3). 

 

 

ʈʠʩ. 2.3. ɼʠʩʢʨʝʪʠʟʘʮʽʷ 

ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʤʦʜʝʣʴ ʩʧʦʯʘʪʢʫ 

ʥʝʦʙʭʽʜʥʦ ʜʠʩʢʨʝʪʠʟʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʯʠʩʝʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʧʨʘʮʶʶʪʴ ʟ 

ʜʠʩʢʨʝʪʥʠʤ ʚʠʛʣʷʜʦʤ ʟʘʜʘʯʽ. ʊʦʤʫ ʰʣʷʭʦʤ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʟʚʝʜʝʤʦ ʜʘʥʫ 

ʟʘʜʘʯʫ ʜʦ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʣʷ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʥʝʧʝʨʝʨʚʥʦʾ ʟʘʜʘʯʽ ʟʘʜʘʤʦ ʧʝʚʥʠʡ 
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ʽʥʪʝʨʚʘʣ ʜʦʩʣʽʜʞʝʥʥʷ ;  ˟ʪʘ ʨʦʟʽʙ'ʻʤʦ ʮʝʡ ʚʽʜʨʽʟʦʢ ʥʘ N ʯʘʩʪʠʥ ʦʜʥʘʢʦʚʦʾ 

ʜʦʚʞʠʥʠ: 

 

N

T
=D ,  

 

ʜʝ ╝  ï ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʭ ʽ u ʙʫʜʝʤʦ ʜʘʣʽ ʚʠʟʥʘʯʘʪʠ 

ʣʠʰʝ ʚ ʜʠʩʢʨʝʪʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ◄= ░Ͻ tD, ʜʝ ░= ,□. ɼʣʷ ʮʴʦʛʦ ʚʚʝʜʝʤʦ 

ʧʦʟʥʘʯʝʥʥʷ●░= ●░Ͻ♯,◊░= ◊░Ͻ♯, ʽ ʟʘʤʽʥʠʤʦ ʜʘʥʝ ʚ ʟʘʜʘʯʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʨʽʟʥʠʮʝʚʠʤ, ʘʧʨʦʢʩʠʤʫʶʯʠ ʧʝʨʰʫ ʧʦʭʽʜʥʫ 

ʟʥʘʯʝʥʥʷʤʠ ʚ ʜʠʩʢʨʝʪʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ [13].  

ɼʣʷ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʧʨʠʩʫʪʥʽʭ ʚ ʤʦʜʝʣʽ ʽʥʪʝʛʨʘʣʽʚ ʚʠʢʦʨʠʩʪʘʻʤʦ ʤʝʪʦʜ 

ʪʨʘʧʝʮʽʡ: 
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ʄʝʪʦʜ ʪʨʘʧʝʮʽʡ - ʤʝʪʦʜ ʯʠʩʝʣʴʥʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ 

ʟʤʽʥʥʦʾ, ʷʢʘ ʧʦʚʠʥʥʘ ʟʘʤʽʥʠʪʠ ʧʽʜʽʥʪʝʛʨʘʣʴʥʠʡ ʚʠʨʘʟ ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ 

ʤʥʦʛʦʯʣʝʥʠ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʥʘ ʚʩʴʦʤʫ ʧʨʦʤʽʞʢʫ, ʪʦʙʪʦ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ. 

ʇʣʦʱʘ ʧʽʜ ʛʨʘʬʽʢʦʤ ʬʫʥʢʮʽʾ, ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʦʶ ʪʨʘʧʝʮʽʻʶ. 

ɸʣʛʝʙʨʘʾʯʥʠʡ ʧʦʨʷʜʦʢ ʪʦʯʥʦʩʪʽ 1. 

ʗʢʱʦ ʚʽʜʨʽʟʦʢ  ʻ ʝʣʝʤʝʥʪʘʨʥʠʤ ʽ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʙʠʪʪʶ, ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

 

 

ɯʟ ʟʘʧʨʦʚʘʜʞʝʥʠʭ ʫʤʦʚ ʽ ʧʦʟʥʘʯʝʥʴ ʧʝʨʝʧʠʰʝʤʦ ʧʦʯʘʪʢʦʚʫ ʟʘʜʘʯʫ ʫ 

ʜʠʩʢʨʝʪʥʦʤʫ ʚʠʛʣʷʜʽ. ʆʙʤʝʞʝʥʥʷ ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ: 
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ɺ ʩʚʦʶ ʯʝʨʛʫ ʬʫʥʢʮʽʦʥʘʣ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʆʪʞʝ, ʤʠ ʧʝʨʝʡʰʣʠ ʜʦ ʜʠʩʢʨʝʪʥʦʾ ʟʘʜʘʯʽ, ʫ ʷʢʽʡ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʘʢʽ 

ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʙʤʝʞʝʥʥʷ ʽ ʤʘʢʩʠʤʽʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣ ʟʘ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʆʯʝʚʠʜʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʜʫʪʴ 

ʪʠʤ ʪʦʯʥʽʰʝ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʥʝʧʝʨʝʨʚʥʫ ʟʘʜʘʯʫ, ʯʠʤ ʙʽʣʴʰʝ N. 
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2.10. ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ 

 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ ʽʟ ʟʘʢʨʠʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʽʚʥʷʥʥʷʭ ʅʝʰʘ ʩʪʚʦʨʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʥʘ 

ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ AMPL ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʟʘʻʤʦʜʽʾ ʟ ʷʢ ʟ ʨʽʟʥʠʤʠ ʚʠʩʦʢʦʨʽʚʥʝʚʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘʢ ʽ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʘʢʝʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ KNITRO ʚʽʜ ʢʦʤʧʘʥʽʾ ZienaOptimization 

LLC. 

AMPL - ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʚ 

BellLaboratories ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʧʠʩʫʚʘʪʠ ʽ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʦʨʽʾ ʨʦʟʢʣʘʜʽʚ [15]. 

ʄʦʚʘ AMPL ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʥʦ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ 

ʢʦʤʘʥʜ ʪʘ ʬʫʥʢʮʽʡ ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʤʦʚʠ ʉ++. ɺ ʟʘʛʘʣʴʥʠʭ ʚʠʧʘʜʢʘʭ 

ʢʦʤʧʽʣʷʪʦʨʘʤʠ ʜʣʷ ʮʽʻʾ ʤʦʚʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ 

( CPLEX, MINOS, IPOPT, SNOPT, KNITRO) [29]. ɺ ʜʘʥʽʡ ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ, ʷʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ ʢʦʤʧʽʣʷʪʦʨ KNITRO 9.0, ʷʢʠʡ ʻ 

ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʤ ʢʦʤʧʽʣʷʪʦʨʦʤ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 
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ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ.   

ʇʨʦʛʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ, ʘ ʩʘʤʝ ʟ ʪʨʴʦʭ ʜʦʢʫʤʝʥʪʽʚ: 

1. ʌʘʡʣ Launch.ampl ï ʤʽʩʪʠʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʟʘʧʠʩʠ ʜʣʷ ʟʘʧʫʩʢʫ 

ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʢʘʟʽʚʥʠʢʠ ʥʘ ʽʥʰʽ ʬʘʡʣʠ, ʚ ʷʢʠʭ ʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʤʦʜʝʣʽ ʪʘ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʾʾ ʚʠʢʦʥʘʥʥʷ (ɼʦʜʘʪʦʢ ɹ). ɺ 

Launch.ampl ʪʘʢʦʞ ʚʢʘʟʫʶʪʴʩʷ ʦʙôʻʢʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʩʢʽʣʴʢʠ KNITRO 9.0 ʻ ʢʦʥʩʦʣʴʥʠʤ ʜʦʜʘʪʢʦʤ, ʪʦ ʚ ʥʴʦʤʫ ʥʝʤʦʞʣʠʚʦ 

ʦʪʨʠʤʘʪʠ ʚʽʟʫʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ ʫ ʬʦʨʤʽ 

ʛʨʘʬʽʢʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʯʘʩʪʠʥʘ ʜʘʥʦʛʦ ʬʘʡʣʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʜʫ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ MATLAB 2013, 

ʦʩʢʽʣʴʢʠ ʤʦʚʘ AMPL ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʂʦʜ 

ʜʣʷ Matlab ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʦʢʨʝʤʠʡ ʬʘʡʣ ï Matlab_data.m. 

2. ʌʘʡʣ Differ_game_model.mod ï ʤʽʩʪʠʪʴ ʧʦʚʥʠʡ ʦʧʠʩ ʤʦʜʝʣʽ ʫ 

ʬʦʨʤʽ ʢʦʜʫ ʥʘ ʤʦʚʽ AMPL (ɼʦʜʘʪʦʢ ɹ). ɺ ʮʴʦʤʫ ʬʘʡʣʽ ʤʽʩʪʷʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ 

ʬʦʨʤʫʣʠ ʤʦʜʝʣʽ, ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ, ʟʘʛʘʣʴʥʘ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʪʘ ʦʙʤʝʞʝʥʥʷ. ʎʝ ʻ 

ʦʩʥʦʚʥʠʡ ʬʘʡʣ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ. ɺ ʥʴʦʤʫ ʪʘʢʦʞ ʦʧʠʩʘʥʦ ʤʝʪʦʜ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʋ ʚʠʧʘʜʢʫ ʜʘʥʦʾ ʤʦʜʝʣʽ,  

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʪʨʘʧʝʮʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʜʘʥʦʤʫ ʬʘʡʣʽ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ KNITRO 9.0 ʥʝ ʟʜʘʪʥʠʡ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʥʝʧʝʨʝʨʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʪʦʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʘ ʜʠʩʢʨʝʪʠʟʘʮʽʷ.  

ɼʣʷ ʜʘʥʦʛʦ ʬʘʡʣʫ ʻ ʢʦʧʽʷ Differ_game_model_maxmin.mod ʟ ʧʝʚʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʤʦʜʝʣʽ ʚ ʛʘʨʘʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʷʭ (ɼʦʜʘʪʦʢ). 

3. ʌʘʡʣ Matlab_Code.m ï ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʛʝʥʝʨʦʚʘʥʠʡ ʢʦʜ 

ʤʦʜʝʣʽ ʥʘ ʤʦʚʽ AMPL ʧʽʜ  Matlab 2013 (ɼʦʜʘʪʦʢ ɹ). 

ʇʨʦʛʨʘʤʘ ʨʝʘʣʽʟʦʚʫʻ ʤʝʪʦʜ ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ  ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ. ʌʦʨʤʘʣʽʟʦʚʘʥʠʡ 

ʦʧʠʩ ʧʨʦʛʨʘʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʯʘʩʪʠʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʴʦʤ 

ʧʨʦʛʨʘʤʥʠʤ ʬʘʡʣʘʤ (ɼʦʜʘʪʦʢ ɺ). ɺ ʢʦʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʜʦʙʨʘʞʝʥʦ ʦʩʥʦʚʥʽ 

ʧʨʦʛʨʘʤʥʽ ʬʫʥʢʮʽʾ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠ. ɺʩʽ ʯʘʩʪʠʥʠ ʧʦʻʜʥʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʟʚôʷʟʢʘʤʠ, ʷʢʽ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʩʭʝʤʽ.  
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2.11. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʜʘʥʠʤʠ 

 

ɼʣʷ ʨʝʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ 

ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʚ ʤʦʜʝʣʴ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʦʙʥʠʯʦʾ 

ʬʫʥʢʮʽʾ ɹʨʽʥʴʦʣʬʩʦʥʘ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʛʣʷʜʫ  

ʦʧʠʩʘʥʦʛʦ ʚ ʨʦʟʜʽʣʽ 1.7 ʧʨʦʚʦʜʠʤʦ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʟʥʘʭʦʜʠʤʦ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ (ɼʦʜʘʪʦʢ ɼ). ɺʩʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʜʘʥʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʦʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʠʭ ʩʧʨʦʱʝʥʴ ʤʦʜʝʣʽ ʙʝʨʝʤʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ 

ʨʝʘʣʴʥʠʭ ʘʙʦ ʪʝʩʪʦʚʠʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʫ ʩʫʪʴ ʤʦʜʝʣʽ 

ʪʘ ʾʾ ʧʦʚʝʜʽʥʢʫ ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʘʜʝʢʚʘʪʥʦʩʪʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʦʢʨʝʩʣʝʥʽ ʚʠʱʝ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʧʠʩʘʪʠ ʤʦʜʝʣʴ  

ʚ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʅʝʭʘʡ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʨʦʪʷʟʽ 30 

ʪʠʞʥʽʚ (T=30). ʄʦʜʝʣʴ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʛʣʷʜʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʤʦʜʝʣʽ ʩʧʝʨʰʫ ʥʝʦʙʭʽʜʥʦ ʾʾ ʜʠʩʢʨʝʪʠʟʫʚʘʪʠ, 

ʦʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʩʪʚʦʨʝʥʠʡ ʷʢ ʟʘʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʚ 

ʜʠʩʢʨʝʪʥʦʤʫ ʚʠʛʣʷʜʽ. ɿʘ ʢʨʦʢ ʚ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʚʽʟʴʤʝʤʦ1, ʪʦʙʪʦ 1=D . 

ʆʙʤʝʞʝʥʥʷ ʚ ʜʠʩʢʨʝʜʠʪʦʚʘʥʦʤʫ ʩʪʘʥʽ ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ:  
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 ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʛʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʜʘʪʢʘʭ (ɼʦʜʘʪʦʢ ɼ). ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʚʝʜʽʥʢʫ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʘʥʽʾ ʥʘ ʧʨʦʪʷʟʽ ʪʝʨʤʽʥʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ɼʠʩʢʦʥʦʚʘʥʽ ʧʨʠʙʫʪʢʠ ʢʦʤʧʘʥʽʡ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɿʦʢʨʝʤʘ  

ʧʝʨʰʘ ʢʦʤʧʘʥʽʷ-ʥʦʚʘʪʦʨ ʤʘʻ ʚʠʨʘʞʝʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʢʦʥʢʫʨʝʥʪʘʤʠ. ʗʢʱʦ ʽʥʰʽ ʬʽʨʤʠ ʥʝ ʧʨʠʡʤʘʶʪʴ ʧʝʚʥʠʭ ʜʽʡ ʚ ʙʽʢ ʽʥʥʦʚʘʮʽʡʥʦʾ 
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ʜʽʷʣʴʥʦʩʪʽ, ʫ ʚʠʛʣʷʜʽ ʥʘʩʣʽʜʫʚʘʥʥʷ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʟ ʯʘʩʦʤ ʫ ʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʤʘʣʦ ʰʘʥʩʽʚ ʥʘ ʟʘʭʦʧʣʝʥʥʷ 

ʙʘʞʘʥʦʾ ʯʘʩʪʢʠ ʨʠʥʢʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʘʥʽʡ ʤʦʜʝʣʽ ʢʦʤʧʘʥʽʷ-ʣʽʜʝʨ 

ʚʧʨʦʚʘʜʞʫʻ ʧʝʚʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ. ʋ ʨʘʟʽ 

ʥʘʩʣʽʜʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʘʤʠ ʣʽʜʝʨʘ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʫ ʤʦʞʝ ʥʘʙʣʠʞʘʪʠʩʴ ʜʦ 

ʨʽʚʥʷ ʧʝʨʰʦʾ ʢʦʤʧʘʥʽʾ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʡʦʛʦ, ʘʣʝ ʚ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʣʘʥʽ ʥʘʩʣʽʜʫʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʠʪʴ ʚʠʡʪʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʣʘʥ. ʋ 

ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʢʮʽʾ ʢʦʥʢʫʨʝʥʪʽʚ ʥʘ ʽʥʥʦʚʘʮʽʾ ʣʽʜʝʨʘ, ʚʦʥʠ ʙʝʟʟʘʧʝʨʝʯʥʦ 

ʚʪʨʘʯʘʶʪʴ ʩʚʦʾ ʧʦʟʠʮʽʾ ʽ ʾʭ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʽ ʛʨʘʚʮʽ ʥʘ 

ʨʠʥʢʫ. (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.1;ɼʦʜʘʪʦʢ ʃ). 

- ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʴʦʚʘʥʦʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʷʢ ʙʫʜʝ ʩʝʙʝ 

ʚʝʩʪʠ ʧʨʠʙʫʪʦʢ. ʋ ʟʚôʷʟʢʫ ʽʟ ʧʨʦʚʘʜʞʝʥʥʷʤ ʧʝʨʝʜʦʚʦʶ ʢʦʤʧʘʥʽʻʶ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʝ 

ʧʨʠʙʫʪʢʠ ʤʝʥʰ ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʮʴʦʤʫ ʞ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʟʨʦʩʪʘʶʪʴ ʽ ʟʤʽʥʶʶʪʴʩʷ ʥʘ ʢʦʨʦʪʢʠʡ ʯʘʩ ʣʽʜʝʨʠ ʨʠʥʢʫ. ʉ ʧʦʜʘʣʴʰʠʤ ʧʣʠʥʦʤ 

ʯʘʩʫ ʧʨʠʙʫʪʢʠ ʚʩʝ ʱʝ ʟʤʝʥʰʫʶʪʴʩʷ, ʘʣʝ ʫʞʝ ʚ ʫʩʽʭ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ, 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʧʦʯʠʥʘʶʪʴ ʨʦʟʫʤʽʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʱʦʙ ʾʭ ʥʝ 

ʟʤʦʛʣʠ ʚʠʪʽʩʥʠʪʠ ʟ ʨʠʥʢʫ. ʅʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ, ʪʦʙʪʦ ʧʽʩʣʷ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʽ 

ʟʤʽʥ, ʧʨʠʙʫʪʢʠ ʫ ʚʩʽʭ ʛʨʘʚʮʽʚ ʧʦʯʠʥʘʶʪʴ ʟʥʦʚʫ ʟʨʦʩʪʘʪʠ, ʽ ʚ ʣʽʜʝʨʠ ʚʠʭʦʜʷʪʴ 

ʪʽ ʢʦʤʧʘʥʽʾ, ʱʦ ʧʦʯʘʣʠ ʟʤʽʥʠ ʨʘʥʽʰʝ. ʊʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʽʚ. (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.2; ɼʦʜʘʪʦʢ ʃ). 

- ʆʙôʻʤ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʷʤʠ ʟʤʽʥʶʶʪʴʩʷ ʟʤʽʥʶʻʪʴʩʷ ʟ 

ʯʘʩʦʤ ʽ ʚʚʝʩʴ ʯʘʩ ʟʨʦʩʪʘʻ. ʆʩʢʽʣʴʢʠ ʢʦʤʧʘʥʽʾ-ʥʦʚʘʪʦʨʠ ʥʘ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʟʦʩʝʨʝʜʞʝʥʽ ʙʽʣʴʰʝ ʥʘ ʦʪʨʠʤʘʥʥʽ ʙʽʣʴʰʠʭ ʧʨʠʙʫʪʢʽʚ ʚʽʜ 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʪʦʚʘʨʫ ʪʘ ʧʨʦʮʝʩʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʪʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʽ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʩʪʨʽʤʢʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʑʦʜʦ ʢʦʤʧʘʥʽʡ ʧʦʩʣʽʜʦʚʥʠʢʽʚ, ʙʝʟ ʽʥʚʝʩʪʠʮʽʡ ʚ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʢʦʤʧʘʥʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʽʣʴʰ ʝʢʩʪʝʥʩʠʚʥʠʤ ʰʣʷʭʦʤ, ʪʦʙʪʦ ʥʘʨʦʱʝʥʥʷʤ 

ʦʙôʻʤʽʚ ʚʠʧʫʩʢʫ ʪʦʚʘʨʽʚ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʦʤʧʘʥʽʾ ʣʽʜʝʨʠ ʥʝ 

ʧʦʯʥʫʪʴ ʪʘʢʦʞ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʝʢʩʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʧʽʩʣʷ ʽʥʥʦʚʘʮʽʾ, ʱʦ 
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ʧʦʢʨʘʱʠʣʘ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.3; ɼʦʜʘʪʦʢ ʃ). 

- ɺʠʪʨʘʪʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʧʣʘʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʝʨʝʦʩʥʘʱʝʥʦʩʪʽ ʟʨʦʩʪʘʶʪʴ. ɺʠʪʨʘʪʠ ʢʦʤʧʘʥʽʡ 

ʣʽʜʝʨʽʚ ʙʽʣʴʰʽ, ʪʦʤʫ ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʚʝʩʪʠʮʽʷʤʠ ʚ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʅʘ 

ʧʨʠ ʢʽʥʮʽ ʪʝʨʤʽʥʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʟʤʝʥʰʫʶʪʴʩʷ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʚʢʣʶʯʝʥʥʷʤ ʚ ʫʩʽ ʧʨʦʮʝʩʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʝʤʧʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʫ ʢʦʤʧʘʥʽʡ-ʥʦʚʘʪʦʨʽʚ ʥʘ 

ʧʦʨʷʜʦʢ ʚʠʱʽ, ʱʦ ʙʽʣʴʰʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʥʽʞ ʥʘ 

ʪʘʢʪʠʯʥʦʤʫ(ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.4;ɼʦʜʘʪʦʢ ʃ). 

- ɯʥʚʝʩʪʠʮʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʯʘʩʦʚʽʡ ʰʢʘʣʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʾʭ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʫ ʚʩʽʭ ʢʦʤʧʘʥʽʷʭ. ɿ 

ʯʘʩʦʤ ʢʽʣʴʢʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʥʝ ʧʦʚʥʽʩʪʶ ʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʥʽ ʩʪʨʠʙʢʠ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʋ 

ʢʦʤʧʘʥʽʡ-ʣʽʜʝʨʽʚ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʮʝʩʥʫ ʽʥʥʦʚʘʮʽʶ ʥʘ ʚʩʴʦʤʫ ʯʘʩʦʚʦʤʫ 

ʧʨʦʤʽʞʢʫ ʚʠʱʽ ʥʽʞ ʫ ʢʦʥʢʫʨʝʥʪʽʚ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʻ ʨʦʟʫʤʽʥʥʷ 

ʧʝʨʝʚʘʛ ʧʨʦʮʝʩʥʦʾ ʽʥʥʦʚʘʮʽʾ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.5;ɼʦʜʘʪʦʢ ʃ). 

- ʑʦʜʦ ʚʠʪʨʘʪ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʜʫʢʮʽʾ, ʪʦ ʚʦʥʠ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʽ ʽ ʧʦʩʪʽʡʥʽ ʥʘ ʚʩʴʦʤʫ ʪʝʨʤʽʥʽ ʤʦʜʝʣʶʚʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʪʦʚʘʨʠ ʫ ʚʩʽʭ 

ʢʦʤʧʘʥʽʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʽ ʚʠʪʨʘʪʠ ʧʦʣʷʛʘʶʪʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʮʽʻʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ. ʋ ʥʦʚʘʪʦʨʽʚ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʦʢʨʝʤʽ 

ʩʪʨʠʙʢʠ, ʱʦʜʦ ʚʠʪʨʘʪ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʭʦʜʘʤʠ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʮʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ, ʪʦʙʪʦ 

ʚʠʙʽʨ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.6;ɼʦʜʘʪʦʢ ʃ). 

- ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ ʪʘʢʦʞ ʧʨʠʙʣʠʟʥʦ 

ʩʪʘʙʽʣʴʥʫ ʧʦʩʪʽʡʥʫ ʧʦʚʝʜʽʥʢʫ. ʁʦʛʦ ʥʘʙʣʠʞʝʥʠʡ ʨʽʚʝʥʴ ï 0,2. ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʢʦʤʧʘʥʽʷʤ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʰʣʷʭʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʽ 

ʧʨʦʚʦʜʠʪʠ ʚʚʝʩʴ ʯʘʩ ʬʽʥʘʥʩʦʚʽ ʚʣʠʚʘʥʥʷ. ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʬʽʨʤʠ ʦʙʠʨʘʶʪʴ 

ʰʣʷʭ ʥʝ ʧʦʚʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʮʝ ʥʝʩʝ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ. 
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ʆʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʢʫ. ɺ ʩʝʨʝʜʠʥʽ 

ʪʝʨʤʽʥʫ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʪʨʠʙʢʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʨʠʙʢʘʤʠ 

ʚʠʪʨʘʪ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.7;ɼʦʜʘʪʦʢ ʃ). 

- ɺʠʪʨʘʪʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʝʡʤʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʪʝʨʤʽʥʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤʠ ʽ ʙʣʠʟʴʢʠʤʠ ʜʦ 0. ɸʣʝ ʥʘʧʨʠʢʽʥʮʽ ʮʠʤ 

ʚʠʪʨʘʪʘʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ. ɿʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʧʦʚôʷʟʘʥʦ ʟ 

ʦʯʽʢʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʢʽʣʴʢʠ çʩʣʽʧʠʡè 

ʰʣʷʭ ʟʘ ʣʽʜʝʨʦʤ ʻ ʨʠʟʠʢʦʚʘʥʠʤ, ʪʦ ʙʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ ʥʝ ʧʦʩʧʽʰʘʶʪʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʝʧʝʨʝʚʽʨʝʥʫ ʪʝʭʥʦʣʦʛʽʶ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.8;ɼʦʜʘʪʦʢ ʃ). 

- ɯʥʚʝʩʪʠʮʽʾ ʪʘ ʨʝʩʫʨʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʟʨʦʩʪʘʶʪʴ ʧʦʩʪʫʧʦʚʦ ʚʚʝʩʴ ʯʘʩ ʫ ʢʦʞʥʦʾ ʢʦʤʧʘʥʽʾ. ɿʦʢʨʝʤʘ ʽʥʚʝʩʪʠʮʽʾ ʚ 

ʧʨʦʮʝʩʥʽ ʽʥʥʦʚʘʮʽʾ ʚʠʱʽ ʽ ʟʨʦʩʪʘʶʪʴ ʟ ʙʽʣʴʰʠʤ ʪʝʤʧʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰʦʛʦ ʟʦʩʝʨʝʜʞʝʥʥʷ ʢʦʤʧʘʥʽʡ ʣʽʜʝʨʽʚ ʚʩʝ ʞ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʪʨʘʪʠ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʜʘʶʪʴ ʤʝʥʰʫ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. ʂʦʤʧʘʥʽʾ-ʣʽʜʝʨʠ ʚʠʜʽʣʷʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʢʫ ʨʝʩʫʨʩʽʚ ʥʘ 

ʥʝʦʙʭʽʜʥʝ ʧʝʨʝʦʩʥʘʱʝʥʥʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʘʚʦʡʦʚʫʶʪʴ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʥʘ 

ʨʠʥʢʫ. ɯʥʚʝʩʪʠʮʽʾ ʢʦʤʧʘʥʽʡ-ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʥʘʧʨʠʢʽʥʮʽ ʪʘʢʦʞ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 

ʨʽʚʥʷ ʣʽʜʝʨʽʚ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.9, ʨʠʩ.ɽ.10; ɼʦʜʘʪʦʢ ʃ). 

- ɿʨʦʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʤʧʘʥʽʾ ʚʧʣʠʚʘʻ ʥʘ 

ʟʚʠʯʘʡʥʽ ʢʘʧʽʪʘʣʴʥʽ ʽ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ. ɿ ʯʘʩʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʢʦʤʧʘʥʽʡ ʨʝʩʫʨʩʠ 

ʪʘʢʦʞ ʟʨʦʩʪʘʶʪʴ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʨʦʩʪʘʶʪʴ ʪʨʫʜʦʚʽ 

ʨʝʩʫʨʩʠ, ʦʩʢʽʣʴʢʠ ʢʦʤʧʘʥʽʾ ʚʩʝ ʞ ʪʘʢʠ ʥʘʮʽʣʝʥʽ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʡ ʰʣʷʭ 

ʨʦʟʚʠʪʢʫ. ʂʘʧʽʪʘʣ ʪʘʢʦʞ ʟʨʦʩʪʘʻ, ʘʣʝ ʧʦʚʽʣʴʥʽʰʝ ʽ ʙʽʣʴʰ ʧʣʘʚʥʦ. ʂʦʤʧʘʥʽʾ-

ʧʦʩʣʽʜʦʚʥʠʢʠ ʜʝʱʦ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʟʨʦʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʣʽʜʝʨʽʚ, ʘʣʝ ʟ ʯʘʩʦʤ 

ʨʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ ʚʚʝʩʴ ʯʘʩ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʨʝʙʫʜʦʚʦʶ 

ʢʦʤʧʘʥʽʡ ʥʘ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. ɼʨʫʛʘ ʽ ʪʨʝʪʷ ʢʦʤʧʘʥʽʾ (ʥʘʡʙʣʠʞʯʽ) ʥʘ 

ʧʨʦʪʷʟʽ ʪʝʨʤʽʥʫ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʜʣʷ ʣʽʜʝʨʘ ʚ 

ʟʘʣʫʯʝʥʥʽ ʨʝʩʫʨʩʽʚ (ɼʦʜʘʪʦʢ ɽ, ʨʠʩ.ɽ.12, ʨʠʩ.ɽ.12; ɼʦʜʘʪʦʢ ʃ). 

- ʇʦʨʽʚʥʶʶʯʠ ʤʦʜʝʣʴʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʟ ʨʽʚʥʦʚʘʛʠ ʅʝʰʘ ʪʘ 
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ʨʽʚʥʦʚʘʞʥʠʭ ʩʪʨʘʪʝʛʽʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʝʚʥʝ ʟʥʠʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʉʝʚʽʜʞʝʤ ʧʦʨʽʚʥʷʥʦ ʟ ʅʝʰʝʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ 

ʦʙʝʨʝʞʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʥʝʭʪʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʙʫʪʢʦʤ ʥʘ ʢʦʨʠʩʪʴ 

ʛʘʨʘʥʪʦʚʘʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʟʘ ʉʝʚʽʜʞʝʤ ʻ ʙʽʣʴʰ ʧʦʣʦʛʠʤʠ ʪʘ ʧʦʩʪʫʧʦʚʠʤʠ. 

ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʙʽʣʴʰʫ ʟʙʽʞʥʽʩʪʴ ʧʦʚʝʜʽʥʦʢ ʬʽʨʤ ʜʦ ʧʝʚʥʦʛʦ çʽʜʝʘʣʫè, 

ʪʦʙʪʦ ʧʦʚʝʜʽʥʢʘ ʚʩʽʭ ʩʪʘʻ ʙʽʣʴʰ ʧʦʜʽʙʥʦʶ  (ɼʦʜʘʪʦʢ ʂ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʧʝʚʥʽ  ʩʪʨʘʪʝʛʽʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʽ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʽ ʟʘ 

ʤʦʜʝʣʣʶ. ʄʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʧʘʥʽʡ ʥʘ ʨʠʥʦʢ ʽ ʥʘ 

ʢʦʥʢʫʨʝʥʪʽʚ, ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʦʩʪʫʧʦʢ. 

ʈʆɿɼɯʃ 3. ʆʍʆʈʆʅɸ ʇʈɸʎɯ ʊɸ ɹɽɿʇɽʂɸ ʋ ʅɸɼɿɺʀʏɸʁʅʀʍ 

ʉʀʊʋɸʎɯʗʍ 

 

3.1 . ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ɽʆʄ ʚ ʋʢʨʘʾʥʽ 

 

ɿ ʩʴʦʛʦʜʥʽʰʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʙʘʛʘʪʦ ʨʦʙʽʪ ʪʘ ʟʘʥʷʪʴ ʧʝʨʝʡʰʣʠ ʚ 

ʦʬʽʩʥʠʡ ʨʝʞʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʚʘʞʘʶʯʠ, ʱʦ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʨʦʙʦʯʠʡ ʜʝʥʴ ʦʬʽʩʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ - 7-8 ʛʦʜʠʥ (ʷʢ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ 

ʥʦʨʤʘʤʠ ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ) ʧôʷʪʠʜʝʥʥʦʛʦ ʘʙʦ ʰʝʩʪʠʜʝʥʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʪʠʞʥʷ, ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘʪʠ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʨʦʚʦʜʠʪʴ ʧʨʘʮʽʚʥʠʢ ʟʘ 

ʢʦʤʧ'ʶʪʝʨʦʤ. 

ʉʧʠʩʦʢ ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʱʦ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʨʝʛʫʣʶʶʪʴ ʮʝ ʧʠʪʘʥʥʷ ʜʦʩʠʪʴ 

ʰʠʨʦʢʠʡ.  ʆʙʦʚ'ʷʟʢʦʤ ʨʦʙʦʪʦʜʘʚʮʷ ʷʚʣʷʻʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ 

ʢʦʤʬʦʨʪʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʧʨʘʮʽʚʥʠʢʽʚ ʚ 

ʫʤʦʚʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʯʘʩʪʠʥʦʶ 2 ʩʪ. 2 ʽ  ʯʘʩʪʠʥʦʶ 1 ʩʪ. 21 ʊʨʫʜʦʚʦʛʦ 

ʢʦʜʝʢʩʫ, ʘ ʪʘʢʦʞ ʩʪʘʪʪʽ 13 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè. ʎʝʡ ʟʘʢʦʥ 

ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʨʘʚʘ 

ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʟʘʭʠʩʪ ʾʭʥʴʦʛʦ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚ'ʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʚ 

ʥʘʣʝʞʥʠʭ, ʙʝʟʧʝʯʥʠʭ ʽ ʟʜʦʨʦʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ, ʨʝʛʫʣʶʻ ʫʯʘʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ 
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ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʝʤ ʽ ʧʨʘʮʽʚʥʠʢʦʤ ʟ ʧʠʪʘʥʴ 

ʙʝʟʧʝʢʠ, ʛʽʛʽʻʥʠ ʽ ʫʤʦʚʠ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʻ ʻʜʠʥʠʡ ʧʦʨʷʜʦʢ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ. ɹʽʣʴʰʽʩʪʴ ʘʢʪʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʩʢʣʘʜʘʶʪʴ 

ʧʽʜʟʘʢʦʥʥʽ ʘʢʪʠ, ʘ ʩʘʤʝ, ʯʠʩʣʝʥʥʽ ʥʦʨʤʠ, ʧʨʘʚʠʣʘ, ʜʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ 

ʽ ʥʦʨʤʠ (ɼʉʘʥʇɯʅ) ʽ ʪ.ʜ., ʷʢʽ ʨʝʛʫʣʶʶʪʴʩʷ ʧʝʚʥʽ ʤʦʤʝʥʪʠ ʱʦʜʦ ʨʝʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʤʽʱʝʥʴ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʠʤʠ ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʚʠʤʦʛ [1]. 

ɿʛʽʜʥʦ ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽò ʚʽʜ 21.11.02 ʩʪ.13 

ʈʦʙʦʪʦʜʘʚʝʮʴ ʟʦʙʦʚôʷʟʘʥʠʡ ʩʪʚʦʨʠʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚ ʢʦʞʥʦʤʫ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʫʤʦʚʠ ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʝʨʞʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʧʨʘʚ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ [2].  

ʋʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ï ʮʝ ʧʽʜʛʦʪʦʚʢʘ, ʧʨʠʡʥʷʪʪʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʨʽʰʝʥʴ ʧʦ ʟʜʽʡʩʥʝʥʥʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, 

ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʫ ʧʨʦʮʝʩʽ ʧʨʘʮʽ.  

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ:  

- ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ ʛʘʣʫʟʝʚʦʤʫ ʨʽʚʥʷʭ;  

- ʧʽʜʛʦʪʦʚʢʘ, ʧʨʠʡʥʷʪʪʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ: 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʠʭ, ʙʝʟʧʝʯʥʠʭ ʽ ʟʜʦʨʦʚʠʭ ʫʤʦʚ ʧʨʘʮʽ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʫʪʨʠʤʘʥʥʷ ʚ ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ, ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, ʙʝʟʧʝʯʥʦʛʦ ʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ; 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ;  

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ 

ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ;  

- ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ.  

ʈʦʙʦʪʦʜʘʚʝʮʴ ʥʝʩʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ. 
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ɺ ʜʘʥʠʡ ʯʘʩ, ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

- ʅʘʢʘʟ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʟ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ 

ʛʽʨʥʠʯʦʛʦ ʥʘʛʣʷʜʫ "ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ɽʆʄ" ʚʽʜ 

26.03.2010 ˉ 65; 

- ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ ʨʦʙʦʪʠ ʟ ʚʽʟʫʘʣʴʥʠʤʠ 

ʜʠʩʧʣʝʡʥʠʤʠ ʪʝʨʤʽʥʘʣʘʤʠ ɽʆʄ ɼʉʘʥʇɯʅ 3.3.2.007-98, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʧʦʩʪʘʥʦʚʦʶ ɻʦʣʦʚʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʣʽʢʘʨʷ ʋʢʨʘʾʥʠ ʚʽʜ 10.12.1998 

ˉ 7; 

- ʇʨʠʤʽʨʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ɽʆʄ, 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʜʦʭʦʜʽʚ ʽ ʟʙʦʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 05.09.2013 ˉ 443. 

3.2 . ɺʠʤʦʛʠ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʽ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ 

 

1. ɺʠʤʦʛʠ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʢʦʤʧ'ʶʪʝʨʦʤ. 

ɺʽʜʧʦʚʽʜʥʽ ʨʦʙʦʯʽ ʟʦʥʠ ʟʘʙʦʨʦʥʝʥʦ ʦʙʣʘʜʥʫʚʘʪʠ ʚ ʧʽʜʚʘʣʽ ʘʙʦ 

ʮʦʢʦʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʙʫʜʠʥʢʽʚ. ɺ ʦʬʦʨʤʣʝʥʥʽ ʢʽʤʥʘʪʠ ʟʘʙʦʨʦʥʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʰʢʽʜʣʠʚʽ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ. ɺʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʦʩʚʽʪʣʝʥʽʩʪʴ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʰʪʫʯʥʦʛʦ) ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʷ. ʗʢʱʦ ʚ 

ʦʬʽʩʽ ʚʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʟ ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʥʝʦʙʭʽʜʥʝ ʱʦʜʝʥʥʝ ʚʦʣʦʛʝ 

ʧʨʠʙʠʨʘʥʥʷ. 

ɿʘʟʝʤʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʜʝ ʻ ʨʦʙʦʯʽ ʤʽʩʮʷ 

ʦʧʝʨʘʪʦʨʽʚ (ʨʘʜʽʘʪʦʨʠ, ʚʦʜʷʥʽ ʪʨʫʙʠ, ʢʘʙʝʣʽ ʽʟ ʟʘʟʝʤʣʝʥʠʤ ʚʽʜʢʨʠʪʠʤ 

ʝʢʨʘʥʦʤ), ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʱʠʪʘʤʠ ʘʙʦ ʩʽʪʢʦʶ. 

ʃʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʚ ʦʬʽʩʽ ʤʘʶʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʚʽʜ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʟʤʽʥ ʫ ʥʘʧʨʫʟʽ ʞʠʚʣʝʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʇʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʙʣʘʜʥʘʥʽ ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʦʞʝʞʥʦʶ ʩʠʛʥʘʣʽʟʘʮʽʻʶ ʪʘ ʚʦʛʥʝʛʘʩʥʠʢʘʤʠ. ʋ 

ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʦʤʫ ʧʨʘʮʶʻ ʙʽʣʴʰ ʥʽʞ ʧ'ʷʪʴ ʢʦʤʧ'ʶʪʝʨʽʚ, ʥʘ ʚʠʜʥʦʤʫ ʪʘ 
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ʜʦʩʪʫʧʥʦʤʫ ʤʽʩʮʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʚʘʨʽʡʥʠʡ ʨʝʟʝʨʚʥʠʡ ʚʠʤʠʢʘʯ, ʷʢʠʡ ʤʦʞʝ 

ʧʦʚʥʽʩʪʶ ʚʠʤʢʥʫʪʠ ʝʣʝʢʪʨʠʯʥʝ ʞʠʚʣʝʥʥʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ, ʢʨʽʤ ʦʩʚʽʪʣʝʥʥʷ [5]. 

2. ɺʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ɺ ʧʨʠʤʽʱʝʥʥʽ, ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʤʘʻ ʙʫʪʠ ʚʽʜʚʝʜʝʥʦ ʧʨʠʥʘʡʤʥʽ 6 

ʢʚ. ʤ, ʘ ʦʙôʻʤ - ʧʨʠʥʘʡʤʥʽ 20 ʢʫʙ. ʤ. ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʽ ʤʘʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ (ʪʦʙʪʦ, ʪʘʢʘ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʙʽʪʥʠʢʫ ʧʨʘʮʶʚʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʪʽʣʘ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʚʪʦʤʠ ʧʽʜ ʯʘʩ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ). ʈʘʮʽʦʥʘʣʴʥʝ 

ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʘ. ɼʦʚʛʝ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʽʡ ʧʦʟʽ ʽ ʥʘʧʨʫʞʝʥʥʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʘʢʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʩʢʦʣʽʦʟ (ʚʠʢʨʠʚʣʝʥʥʷ ʭʨʝʙʪʘ), ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ, 

ʧʣʦʩʢʦʩʪʦʧʽʩʪʴ ʽ ʪ.ʜ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʙʦʪʠ ʚ ʟʽʛʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 20%, ʽ ʟʽ ʟʥʘʯʥʠʤ ʥʘʭʠʣʦʤ - ʥʘ 45% ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʧʨʷʤʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʽʣʘ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʧʝʨʘʪʦʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʚʠʩʦʪʦʶ 1,5 - 2 ʤ. ʈʦʟʤʽʱʝʥʥʷ ʜʞʝʨʝʣʘ ʧʨʠʨʦʜʥʦʛʦ 

ʩʚʽʪʣʘ (ʚʽʢʥʘ), ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʝ, ʱʦʙ ʩʚʽʪʣʦ ʧʘʜʘʣʦ ʟʙʦʢʫ, ʧʝʨʝʚʘʞʥʦ ʟʣʽʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ 

ʝʨʛʦʥʦʤʽʢʠ: 

- ʇʦʚʝʨʭʥʷ ʩʪʦʣʫ, ʱʦ ʤʘʻ ʚʠʩʦʪʫ 680 - 800 ʤʤ, ʰʠʨʠʥʫ 600 - 1400 ʤʤ ʽ 

ʛʣʠʙʠʥʫ 800 - 1000 ʤʤ (ʮʽ ʧʘʨʘʤʝʪʨʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚ 

ʧʨʷʤʦʤʫ ʜʦʩʪʫʧʽ ʧʨʘʮʽʚʥʠʢʘ); 

- ʈʦʙʦʯʠʡ ʩʪʽʣʝʮʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʽʜʡʦʤʥʦ-ʧʦʚʦʨʦʪʥʠʡ, ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ 

ʚʠʩʦʪʦʶ, ʙʘʞʘʥʦ ʟ ʬʽʢʩʦʚʘʥʠʤʠ ʘʙʦ ʟʤʽʥʥʠʤ ʧʽʜʣʦʢʽʪʥʠʢʘʤʠ ʽ ʥʘʧʽʚ-ʤ'ʷʢʦʶ 

ʥʝʢʦʚʟʥʦʶ ʧʦʚʝʨʭʥʝʶ ʩʠʜʽʥʥʷ, ʷʢʽ ʣʝʛʢʦ ʯʠʩʪʠʪʠ ʽ ʷʢʽ ʥʝ ʝʣʝʢʪʨʠʟʫʶʪʴʩʷ. 

- ɽʢʨʘʥ ʢʦʤʧ'ʶʪʝʨʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚ ʦʧʪʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 600 - 700 ʤʤ, ʘʣʝ ʥʝ ʤʝʥʰʝ 600 ʤʤ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʠʭ ʟʥʘʢʽʚ ʽ ʩʠʤʚʦʣʽʚ. 

3. ɺʠʤʦʛʠ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ. 

ʂʦʞʝʥ ʜʝʥʴ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ, ʦʧʝʨʘʪʦʨ ʟʦʙʦʚ'ʷʟʘʥʠʡ: 
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- ʆʛʣʷʥʫʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʪʘ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ, ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʙʣʠʩʢʽʚ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ'ʶʪʝʨʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʩʚʽʯʫʚʘʥʥʷ; 

- ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʝʣʝʢʪʨʦʤʝʨʝʞʽ; 

ʆʧʝʨʘʪʦʨ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦʚʠʥʝʥ: 

- ɺʠʢʦʥʫʚʘʪʠ ʪʽʣʴʢʠ ʪʫ ʨʦʙʦʪʫ, ʱʦ ʡʦʤʫ ʙʫʣʦ ʜʦʨʫʯʝʥʦ; 

- ʑʦʙ ʟʙʝʨʝʛʪʠ ʧʦʨʷʜʦʢ ʽ ʯʠʩʪʦʪʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; 

- ʇʨʘʚʠʣʴʥʦ ʟʘʢʨʠʪʠ ʚʩʽ ʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʚ ʨʘʟʽ ʧʨʠʧʠʥʝʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʘ; 

- ʅʝʛʘʡʥʦ ʚʽʜʢʣʶʯʽʪʴ ʢʦʤʧ'ʶʪʝʨ ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʫ ʨʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʅʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʧʦʨʷʜʢʫ ʧʨʘʮʽ ʪʘ 

ʚʽʜʧʦʯʠʥʢʫ, ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʨʚ, ʘ ʩʘʤʝ (ʚ 8-ʛʦʜʠʥʥʽʡ ʜʝʥʥʽʡ ʟʤʽʥʽ): 

- ɼʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - 15 ʭʚʠʣʠʥ ʧʽʩʣʷ ʢʦʞʥʦʾ 

ʛʦʜʠʥʠ ʛʦʜʠʥʠ ʨʦʙʦʪʠ; 

- ɼʣʷ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʧʨʘʮʽʚʥʠʢʽʚ - ʪʨʠʚʘʣʽʩʪʶ 15 ʭʚʠʣʠʥ ʯʝʨʝʟ ʢʦʞʥʽ 

ʜʚʽ ʛʦʜʠʥʠ; 

- ʆʧʝʨʘʪʦʨʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ - ʧʦ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʢʦʞʥʦʾ ʛʦʜʠʥʠ. 

ʇʽʜ ʯʘʩ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʨʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʧʣʝʢʩ 

ʚʧʨʘʚ ʜʣʷ ʦʯʝʡ, ʨʫʢ, ʭʨʝʙʪʘ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʤʦʟʢʦʚʠʡ ʢʨʦʚʦʦʙʽʛ, ʽ ʪ.ʜ. ʇʨʠ 

ʚʠʷʚʣʝʥʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ ʘʙʦ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʦ ʙʝʟ ʟʘʪʨʠʤʢʠ 

ʧʦʚʽʜʦʤʠʪʠ ʢʝʨʽʚʥʠʢʘ [3]. 

ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʦʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ: 

- ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʜʝʬʝʢʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʦʚʦʜʽʚ ʞʠʚʣʝʥʥʷ, 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʟʘʟʝʤʣʝʥʥʷ ʘʙʦ ʽʥʰʠʭ ʧʦʰʢʦʜʞʝʥʴ ʝʣʝʢʪʨʦʥʽʢʠ, ʧʦʷʚʠ ʟʘʧʘʭʫ 

ʛʘʨʽ, ʜʠʤʫ - ʧʦʪʨʽʙʥʦ ʥʝʛʘʡʥʦ ʚʠʤʢʥʫʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ 

ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ ʢʝʨʽʚʥʠʢʘ ʘʙʦ ʯʝʨʛʦʚʦʛʦ ʝʣʝʢʪʨʠʢʘ; 

- ʋ ʢʦʥʪʘʢʪʽ ʟ ʣʶʜʠʥʦʶ ʧʽʜ ʥʘʧʨʫʛʦʶ, ʥʝʛʘʡʥʦ ʟʚʽʣʴʥʠʪʠ ʡʦʛʦ ʚʽʜ ʜʽʾ 

ʩʪʨʫʤʫ ʰʣʷʭʦʤ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʜʦ ʧʨʠʙʫʪʪʷ ʣʽʢʘʨʷ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʣʽʢʘʨʩʴʢʫ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʠ ʧʦʪʝʨʧʽʣʦʤʫ; 

- ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʛʘʡʥʦ ʚʠʢʣʠʢʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʘ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ; 

- ʋ ʨʘʟʽ ʩʫʜʦʤ ʚ ʦʯʘʭ, ʨʘʧʪʦʚʦʾ ʚʪʨʘʪʠ ʟʦʨʫ, ʧʦʯʘʪʢʫ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, 

ʙʦʣʶ ʚ ʧʘʣʴʮʷʭ ʽ ʨʫʢʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʮʝʙʠʪʪʷ - ʥʝʛʘʡʥʦ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʽ 

ʧʦʚʽʜʦʤʠʪʠ ʢʝʨʽʚʥʠʢʘ ʪʘ ʟʚʝʨʥʫʪʠʩʷ ʚ ʤʝʜʠʯʥʠʡ ʟʘʢʣʘʜ; 

- ʇʨʠ ʟʘʛʦʨʷʥʥʽ ʪʝʭʥʽʢʠ, ʥʝʦʙʭʽʜʥʦ ʥʝʛʘʡʥʦ ʚʽʜʢʣʶʯʠʪʠ ʾʾ ʚʽʜ ʤʝʨʝʞʽ, 

ʧʦʚʽʜʦʤʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ, ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʧʦʞʝʞʥʫ ʩʣʫʞʙʫ; 

ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʚʦʦʢʠʩ ʚʫʛʣʝʮʶ ʘʙʦ 

ʧʦʨʦʰʢʦʚʠʡ ʚʦʛʥʝʛʘʩʥʠʢ. 

3.3. ɺʧʣʠʚ ɽʆʄ ʥʘ ʣʶʜʠʥʫ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤ 

 

ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) ʚʽʜʥʦʩʠʪʴ ʨʦʙʦʪʫ ʟ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʜʦ ʥʝʙʝʟʧʝʯʥʦʾ, ʙʦ ʾʡ ʧʨʠʪʘʤʘʥʥʠʡ ʬʘʢʪʦʨ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʝʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʟʠʢʫ ʧʽʜʜʘʶʪʴʩʷ ʚʩʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ 

ʦʨʛʘʥʠ ʣʶʜʠʥʠ, ʻ ʨʠʟʠʢ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʩʥʦʚʥʽ ʟʦʚʥʽʰʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

1. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ (ʋʌ, ɯʏ, ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʽ ʚʠʜʠʤʦʛʦ ʜʽʘʧʘʟʦʥʫ) 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ: ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʡʦʛʦ 

ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ, ʚʠʢʣʠʢʘʶʯʠ ʛʦʣʦʚʥʽ ʙʦʣʽ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, 

ʥʫʜʦʪʫ, ʜʝʧʨʝʩʽʶ, ʙʝʟʩʦʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʘʧʝʪʠʪʫ, ʧʦʷʚʫ ʩʠʥʜʨʦʤʫ ʩʪʨʝʩʫ. 

2. ʉʪʘʪʠʯʥʠʡ ʨʝʞʠʤ (ʙʘʛʘʪʦ ʨʦʙʦʪʠ ʚ ʩʠʜʷʯʦʤʫ ʧʦʣʦʞʝʥʥʽ): ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ, ʙʽʣʴʰʽʩʪʴ ʛʨʫʧ ʤôʷʟʽʚ ʧʦʩʪʽʡʥʦ ʥʘʧʨʫʞʝʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʦʤʠ, 

ʩʧʨʠʷʻ ʧʨʦʬʝʩʽʡʥʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʶ ʭʨʝʙʪʘ: ʛʨʫʜʥʦʤʫ ʛʽʧʝʨʢʽʭʦʟʫ, ʰʠʡʥʦʤʫ 

ʣʦʨʜʦʟʫ ʽ ʩʢʦʣʽʦʟʫ. ʅʝʧʨʘʚʠʣʴʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚʠʩʦʪʠ ʜʠʩʧʣʝʷ - ʮʝ ʦʩʥʦʚʥʘ 

ʧʨʠʯʠʥʘ ʩʫʪʫʣʦʩʪʽ ʪʘ ʦʩʪʝʦʘʨʪʨʠʪʫ. ʅʝʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ ʭʨʝʙʪʘ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʭʚʦʨʦʙʠ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

3. ʄʝʨʝʭʪʽʥʥʷ ʝʢʨʘʥʘ ʢʦʤʧ'ʶʪʝʨʘ: ʧʦʚʪʦʨʥʽ ʥʝʚʝʣʠʢʽ ʨʫʭʠ ʦʯʝʡ ʧʨʠ 
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ʯʠʪʘʥʥʽ ʪʝʢʩʪʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʝʨʝʭʪʣʠʚʦʛʦ ʩʷʡʚʘ ʤʦʥʽʪʦʨʘ ʽ 

ʧʦʩʪʽʡʥʘ ʫʚʘʛʘ ʜʦ ʦʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ - ʚʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʘʡʥʴʦʾ 

ʚʪʦʤʠ ʤ'ʷʟʽʚ ʦʯʥʦʛʦ ʷʙʣʫʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʣʶʜʠʥʘ ʧʦʯʠʥʘʻ ʛʽʨʰʝ ʙʘʯʠʪʠ, 

ʥʘʚʢʦʣʠʰʥʽ ʧʨʝʜʤʝʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʚʽʡʥʠʤʠ ʘʙʦ ʨʦʟʤʠʪʠʤʠ, ʚʘʞʢʦ 

ʩʬʦʢʫʩʫʚʘʪʠʩʷ, ʚʽʜʯʫʚʘʻʪʴʩʷ ʙʽʣʴ ʚ ʦʯʘʭ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ.  

ʉʴʦʛʦʜʥʽ ʩʧʠʩʦʢ ʧʨʦʷʚʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʥʽ ʚ ʋʢʨʘʾʥʽ ʚ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʽ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 8 

ʣʠʩʪʦʧʘʜʘ 2000 ˉ 1662 "ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴè. ʎʷ ʨʝʟʦʣʶʮʽʷ ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʫ ʪʘʙʣʠʮʶ, ʷʢʘ ʧʦʢʘʟʫʻ, ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʷʢʦʾ ʨʦʙʦʪʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʧʨʦʬʝʩʽʡʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʫʢʘʟʫ, ʨʦʙʦʪʘ ʟ 

ʢʦʤʧ'ʶʪʝʨʦʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ: 

1. ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

2. ɿʘʭʚʦʨʶʚʘʥʥʷ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

3. ɯʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʱʘʩʥʽ 

ʚʠʧʘʜʢʽʚ ʧʨʠ ʨʦʙʦʪʽ ʟ ɽʆʄ (ʥʘʡʯʘʩʪʽʰʝ ï ʚʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ). 

ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʦ ʤʝʭʘʥʽʟʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ 

ʜʝʨʞʘʚʥʦʾ ʙʝʟʧʝʢʠ ʦʧʝʨʘʪʦʨʽʚ ʢʦʤʧ'ʶʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʰʢʦʜʫʚʘʥʥʷ 

ʨʦʙʽʪʥʠʢʘʤ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ ʢʘʣʽʮʪʚʦʤ ʘʙʦ ʧʨʦʬʝʩʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ. 

ʇʦ-ʧʝʨʰʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ. 42 ʂʦʜʝʢʩʫ ʧʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ, ʨʦʙʦʪʦʜʘʚʝʮʴ, ʷʢʱʦ ʚʽʥ ʙʫʜʝ ʚʠʟʥʘʥʠʤ ʚʠʥʥʠʤ ʫ 

ʧʦʨʫʰʝʥʥʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʨʘʚʠʣ ʽ ʥʦʨʤ 

ʙʫʜʝ ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ ʰʪʨʘʬʫ ʜʣʷ ʛʨʦʤʘʜʷʥ - ʚʽʜ ʦʜʥʦʛʦ ʜʦ 

ʜʚʘʥʘʜʮʷʪʠ ʥʝʦʧʦʜʘʪʢʦʚʫʚʘʥʠʭ ʤʽʥʽʤʫʤʽʚ ʜʦʭʦʜʽʚ ʛʨʦʤʘʜʷʥ ʽ  ʜʣʷ ʧʦʩʘʜʦʚʠʭ 

ʦʩʽʙ - ʚʽʜ ʰʝʩʪʠ ʜʦ ʜʚʘʜʮʷʪʠ ʧ'ʷʪʠ ʥʝʦʧʦʜʘʪʢʦʚʫʚʘʥʠʭ ʤʽʥʽʤʫʤʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʨʷʜʦʢ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʰʢʦʜʠ, ʟʘʚʜʘʥʦʾ ʢʘʣʽʮʪʚʦʤ ʘʙʦ 

ʽʥʰʠʤ ʧʦʨʫʰʝʥʥʷʤ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʎʠʚʽʣʴʥʠʤ ʢʦʜʝʢʩʦʤ 
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ʋʢʨʘʾʥʠ (ʩʪ. 1195-1197, ʽ ʩʪ. 1202-1208). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 1195 ʎʠʚʽʣʴʥʦʛʦ 

ʢʦʜʝʢʩʫ, ʬʽʟʠʯʥʘ ʘʙʦ ʶʨʠʜʠʯʥʘ ʦʩʦʙʘ, ʷʢʘ ʟʘʚʜʘʣʘ ʰʢʦʜʠ ʢʘʣʽʮʪʚʦʤ ʘʙʦ 

ʽʥʰʠʤ ʫʰʢʦʜʞʝʥʥʷʤ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʟʦʙʦʚ'ʷʟʘʥʘ ʚʽʜʰʢʦʜʫʚʘʪʠ 

ʧʦʪʝʨʧʽʣʦʤʫ ʟʘʨʦʙʽʪʦʢ (ʜʦʭʽʜ), ʷʢʠʡ ʚʦʥʘ ʥʝ ʦʪʨʠʤʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʪʨʘʪʠ ʯʠ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʘʙʦ ʟʘʛʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, ʚʠʢʣʠʢʘʥʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʢʨʘʱʝʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʨʠʜʙʘʥʥʷ ʣʽʢʽʚ, ʧʨʦʪʝʟʫʚʘʥʥʷ, ʜʦʛʣʷʜʫ, ʽ 

ʪ.ʜ. ʋ ʨʘʟʽ ʢʘʣʽʮʪʚʘ ʯʠ ʽʥʰʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʱʦ ʚ 

ʤʦʤʝʥʪ ʪʨʘʚʤʠ ʥʝ ʧʨʘʮʶʻ, ʩʫʤʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ [5].  

3.4. ɸʥʘʣʽʟ ʩʪʘʥʫ ʦʙʣʘʩʪʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʊʆɺ çɸʜʤʽʢʩʝʨ ʖɸè 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʟʷʪʦ ʦʩʥʦʚʥʠʡ ʦʬʽʩ ʊʆɺ 

çɸʜʤʽʢʩʝʨ ʖɸè ʥʘ ʷʢʦʤʫ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʝʜʜʠʧʣʦʤʥʦʾ 

ʧʨʘʢʪʠʢʠ. 

ʇʨʠʤʽʱʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʨʫʛʦʤʫ ʧʦʚʝʨʩʽ ʦʬʽʩʥʦʛʦ ʮʝʥʪʨʫ, ʱʦ 

ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ɹʽʟʥʝʩ ʮʝʥʪʨʫ çʌʦʨʫʤè. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 312 ʤ2, ʚʠʩʦʪʘ ï 3,9 ʤ, ʧʨʠʤʽʱʝʥʥʷ ʤʘʻ 5 ʚʽʢʦʥ. ʂʽʣʴʢʽʩʪʴ 

ʧʨʘʮʶʶʯʠʭ ʫ ʧʨʠʤʽʱʝʥʥʽ ï 24 ʦʩʦʙʠ. ʆʪʞʝ, ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʶʶʯʦʛʦ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʧʨʠʧʘʜʘʻ:  

312 : 24 = 13 (ʤ2/ʯʦʣ.) ʨʦʙʦʯʦʾ ʧʣʦʱʽ. 

29,25 * 2,8 : 4 = 50,7 (ʤ3/ʯʦʣ.) ʨʦʙʦʯʦʛʦ ʦʙôʻʤʫ. 

ʅʦʨʤʘʪʠʚʠ ʨʦʟʤʽʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʶʶʯʠʭ ʨʦʙʦʯʦʶ ʧʣʦʱʝʶ ʚ 

ʦʬʽʩʽ ʜʦʪʨʠʤʘʥʦ.  

ʋ ʧʨʠʤʽʱʝʥʥʽ ʨʦʟʪʘʰʦʚʘʥʦ 24 ʢʦʤʧ`ʶʪʝʨʠ. ʅʘʧʨʫʛʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʽʚ ʫ ʧʨʠʤʽʱʝʥʥʽ ï 220ɺ. ʋ ʧʨʠʤʽʱʝʥʥʽ ʨʦʟʤʽʱʝʥʽ 6 ʚʝʣʠʢʠʭ 

ʦʬʽʩʥʠʭ ʩʪʦʣʽʚ.  

ɿʘ ʥʝʙʝʟʧʝʢʦʶ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʧʨʠʤʽʱʝʥʥʷ ʥʘʣʝʞʠʪʴ 

ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʨʠʤʽʱʝʥʴ ʙʝʟ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ 
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ʩʪʨʫʤʦʤ ʧʨʘʮʶʶʯʠʭ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʤ ʇʋɽ.  

ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚʠʟʥʘʯʠʤʦ ʤʽʩʮʷ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ 

ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʧʨʘʮʶʶʯʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʘʙʦ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʜʞʝʨʝʣʘ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ɼʣʷ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 12.0.003-74 [4] ʦʩʥʦʚʥʠʤʠ 

ʥʝʙʝʟʧʝʢʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

- ʥʝʙʝʟʧʝʢʘ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ;  

- ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ;  

- ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ;  

- ʚʽʜʭʠʣʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ. 

ʇʣʘʥ ʧʨʠʤʽʱʝʥʥʷ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4.1. 
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ʈʠʩ. 3.1.ʇʣʘʥ ʧʨʠʤʽʱʝʥʥʷ ʊʆɺ çɸʜʤʽʢʩʝʨ ʖɸè 

ɺ ʧʨʠʤʽʱʝʥʥʽ ʚʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʝʙʝʟʧʝʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʥʝʙʝʟʧʝʢʠ ʧʘʜʽʥʥʷ ʟ ʚʠʩʦʪʠ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʨʠʤʽʱʝʥʥʷ ʩʪʦʩʦʚʥʦ 

ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʥʘ ʟʥʘʯʥʽʡ ʚʠʩʦʪʽ (ʚʠʩʦʢʠʡ ʧʦʚʝʨʭ).  

ʈʦʟʛʣʷʥʝʤʦ, ʷʢʽ ʟʘʭʦʜʠ ʚʞʠʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ʑʦʜʦ ʥʝʙʝʟʧʝʢʠ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ: 

- ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʦʜʢʘ ʚʤʦʥʪʦʚʘʥʘ ʚ ʩʪʽʥʠ ʪʘ ʩʪʝʣʶ; 

- ʝʣʝʢʪʨʠʯʥʽ ʨʦʟʝʪʢʠ ʦʙʣʘʜʥʘʥʽ ʟʘʟʝʤʣʝʥʥʷʤ; 

- ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧ`ʶʪʝʨʠ ʦʙʣʘʜʥʘʥʽ ʟʘʟʝʤʣʝʥʥʷʤ; 

- ʝʣʝʢʪʨʠʯʥʽ ʣʶʤʽʥʽʩʮʝʥʪʥʽ ʣʘʤʧʠ ʤʘʶʪʴ ʟʘʭʠʩʥʽ ʯʦʭʣʠ;  

- ʙʽʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʝʪʦʢ ʨʦʟʤʽʱʝʥʽ ʥʘʧʠʩʠ ç220ɺè.  

ʑʦʜʦ ʨʽʚʥʷ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʷʢʠʡ ʛʝʥʝʨʫʻʪʴʩʷ ʨʦʙʦʪʦʶ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ`ʶʪʝʨʽʚ: 

- ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʚʦʻʯʘʩʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ 

ʆɽʄ ʪʘ ʟʘʤʽʥʦʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʑʦʜʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ ʜʦʩʣʽʜʞʝʥʦ: 

- ʜʦʩʪʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ;  

- ʜʦʩʪʘʪʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ;  

- ʜʦʩʪʘʪʥʽʩʪʴ ʚʝʥʪʠʣʷʮʽʾ; 

- ʩʪʘʥ ʧʽʜʣʦʛʠ ʽ ʩʧʦʩʽʙ ʾʾ ʧʨʠʙʠʨʘʥʥʷ;  

- ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʩʘʥʽʪʘʨʥʦ-ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ. 

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʽ ʥʝʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ ʚ ʢʦʤʧʘʥʽʾ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʚʥʽ ʟʘʭʦʜʠ. ɼʦ ʮʠʭ ʟʘʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʽʚʥʠʢʘ. 
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- ɿʘʭʦʜʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʰʣʷʭʦʤ: ʜʦʚʝʜʝʥʥʷ ʜʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʫʤʦʚ ʧʨʘʮʽ 

(ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ);  

- ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʜʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ. 

 

 

 

 

 

 

 

 

ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ 

 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʢʦʤʧôʶʪʝʨʥʠʭ, 

ʟʤʽʥʶʻ ʚʩʽ ʩʬʝʨʠ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʘ ʪʘʢʦʞ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʽ ʦʭʦʨʦʥʘ ʧʨʘʮʽ, ʱʦ ʤʘʻ ʚʚʝʩʴ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʟʘ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʩʬʝʨʫ ʜʽʷʣʴʥʦʩʪʽ.  

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʘʟʦʤ ʽʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘ ʞʘʣʴ, ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ, 

ʥʝʭʪʫʚʘʪʠ ʷʢʠʤ ʥʝ ʤʦʞʥʘ. ʎʝʡ ʚʧʣʠʚ ʥʘʚʧʘʢʠ, ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʴ ʯʘʩ 

ʜʦʩʣʽʜʞʫʚʘʪʠ, ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʧʨʘʚʠʣ ʪʘ ʥʦʨʤ, ʘʣʝ ʽ ʚʝʩʪʠ ʧʨʦʧʘʛʘʥʜʫ ʧʨʘʚʠʣʴʥʦʛʦ ʽ ʦʙʝʨʝʞʥʦʛʦ 

ʧʦʚʦʜʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ʉʚʽʜʦʤʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʥʝ ʪʽʣʴʢʠ ʩʦʮʽʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʚ ʢʦʤʧʘʥʽʷʭ ʘʣʝ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘʛʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʬʽʨʤʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʽʣʴʰʽʩʪʴ ʢʝʨʽʚʥʠʭ ʦʨʛʘʥʽʚ ʧʽʜʧʨʠʻʤʩʪʚ 
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ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʷʢ ʜʨʫʛʦʨʷʜʥʝ ʽ ʪʘʢʝ, ʱʦ 

ʥʝ ʤʘʻ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. ʇʨʠ ʮʴʦʤʫ, ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ï ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʮʽ, ʚ ʷʢʽʡ ʥʝ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʽ ʛʽʛʽʻʥʠ ʧʨʘʮʽ, ʧʽʜʨʠʚʘʻ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʠ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʽʡʢʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ, 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʝʨʞʘʚʘ ʟʘʭʠʱʘʻ ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʚ ʨʘʟʽ 

ʙʝʟʜʽʷʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ ʨʦʙʽʪʥʠʢʠ ʚʩʝ ʞ ʪʘʢʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʪʨʠʤʘʥʥʷ ʩʚʦʾʭ ʧʨʘʚ. 

 

 

 

ɺʀʉʅʆɺʂʀ 

ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʚʩʽʭ ʩʝʢʪʦʨʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʦʨʛʽʚʣʽ 

ʪʘ ʫʨʷʜʫ ʜʦʢʦʨʽʥʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʚʦʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʷ ʟʘʧʦʣʦʥʠʣʘ ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ. ɾʦʜʥʘ ʢʦʤʧʘʥʽʷ ʥʝ 

ʤʦʞʝ ʫʥʠʢʥʫʪʠ ʾʾ ʥʘʩʣʽʜʢʽʚ. ʈʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ, ʦʙʨʦʙʢʠ ʽ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʤʽʥʶʻ ʨʝʞʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʠ ʧʨʘʮʶʻʤʦ. ʎʷ 

ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʽ ʧʦʷʩʥʝʥʥʽ  ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫ ʩʬʝʨʽ ʤʘʣʦʛʦ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. ɹʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʫ ʙʽʣʴʰʦʩʪʽ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʝ 

ʤʘʶʪʴ ʽʥʰʦʛʦ ʰʣʷʭʫ, ʦʢʨʽʤ ʷʢ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʚʥʽ ʬʦʨʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʦʟʠʮʽʡ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʧʝʨʝʚʘʛʠ.  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ɯʊ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʜʣʷ ʢʦʤʧʘʥʽʾ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʬʝʢʪ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯʊ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ ʦʧʪʠʤʽʟʘʮʽʾ ʣʘʥʮʶʞʢʘ ʩʪʚʦʨʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ.  

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʡ ʦʧʨʘʮʴʦʚʘʥʘ ʤʦʜʝʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʤʧʘʥʽʾ, ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ɯʊ ʨʝʩʫʨʩʫ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʝ ʧʦʣʦʞʝʥʥʷ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʟʜʘʯʽ 

ʩʪʚʦʨʝʥʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ ʨʽʚʥʦʚʘʛʠ ʟʘ ʅʝʰʝʤ ʜʣʷ ʟʘʜʘʯʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽʛʦʨ.  

ʈʝʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ ʦʙ'ʻʢʪʘ ʘʙʦ ʩʠʩʪʝʤʠ ʟʘʚʞʜʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʨʦʛʨʘʤʥʦʛʦ ʚʥʘʩʣʽʜʦʢ ʥʝʪʦʯʥʦʩʪʽ ʚ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ , ʥʝʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʟʦʚʥʽʰʥʽ ʟʙʫʨʶʚʘʥʥʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʦʙ'ʻʢʪ, ʥʝʪʦʯʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʪ.ʜ. ʊʦʤʫ ʟʥʘʡʜʝʥʠʡ ʨʦʟʚôʷʟʦʢ ʙʫʜʝ ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ. ʆʪʨʠʤʘʥʽ ʨʦʟʚôʷʟʢʠ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʱʦ ʥʝʪʦʯʥʠʤʠ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʪʦʯʥʠʭ ʤʝʪʦʜʽʚ ʯʠʩʝʣʴʥʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ. 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʽ 

ʥʘʧʨʘʮʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʜʽʥʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʽ ʷʢʽ ʚ ʤʦʜʝʣʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʘʥʠʭ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ, ʥʝ ʤʘʻ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ (ʚʽʜʥʦʰʝʥʥʷ ʨʦʙʽʪʥʠʢʽʚ ʜʦ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʤ 

ʮʽʣʷʤ), ʪʦʤʫ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʧʝʚʥʽ ʝʢʩʧʝʨʪʥʽ 

ʦʮʽʥʢʠ ʽ ʚʠʩʥʦʚʢʠ, ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʜʝʣʽ.  

ʑʦʜʦ ʤʝʪʦʜʫ, ʷʢʠʤ ʨʦʟʚôʷʟʫʚʘʣʘʩʴ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ, ʪʦ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʝʪʦʜ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʤʦʜʝʣʝʡ ʪʘʢʦʛʦ ʨʦʜʫ ʽ ʦʪʨʠʤʘʥʽ ʨʦʟʚôʷʟʢʠ ʻ ʪʦʯʥʠʤʠ ʽ ʘʜʝʢʚʘʪʥʠʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʘʥʽʡ 

ʦʙʣʘʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʪʦ ʚʘʞʢʦ ʟʤʦʜʝʣʶʚʘʪʠ ʚʧʣʠʚ ɯʊ ʬʘʢʪʦʨʘ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʨʠʥʢʫ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʣʝ ʚʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʨʦʙʢʠ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʚ ʢʨʘʾʥʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʥʘʙʣʠʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ ʽ ʟʘʛʘʣʴʥʫ ʛʣʦʙʘʣʽʟʘʮʽʶ ɯʊ 

ʨʝʩʫʨʩʫ.   

ɺ ʮʽʣʦʤʫ ʨʦʟʚôʷʟʢʠ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʫ ʧʦʚʝʜʽʥʢʫ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʫʤʦʚ ʥʝʚʝʣʠʢʠʭ 

ʽʜʝʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɸʣʝ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʾ 



87 
 

ʩʠʩʪʝʤʠ ʨʝʘʣʴʥʦʤʫ ʩʪʘʥʫ ʜʝʷʢʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʝʦʙʭʽʜʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  
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ɼʦʜʘʪʦʢ ɸ 

 

 

 ʈʠʩ. ɸ.1. ɻʨʘʬʽʢ ʦʩʥʦʚʥʠʭ ʛʨʘʚʮʽʚ ʥʘ ʷʧʦʥʩʴʢʦʤʫ ʨʠʥʢʫ 

ʝʣʝʢʪʨʦʥʽʢʠ 
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ɼʦʜʘʪʦʢ ɹ 

ʌʘʡʣ Run.ampl 

 

reset; 

resetdata; 

optionsolverknitroampl; 

optionknitro_options "maxit=1000"; 

model Differ_game_model.mod; 

solve; 

printf "%% OptPen 'datafile' generatedby AMPL \n"  >Matlab_data.m; 

printf "%% Intervalconditions \n"  >Matlab_data.m; 

printf "T = %g; \n", T >>Matlab_data.m;  

printf "n = %g; \n", n >>Matlab_data.m;  

printf "del = %g; \n", del>>Matlab_data.m;  

printf "\n %% Modelparameters\n" >>Matlab_data.m; 

printf "delta = %g; \n", delta>>Matlab_data.m;  

printf "ro = %g; \n", ro>>Matlab_data.m; 

printf "eps = %20.12g;\n", eps>>Matlab_data.m;  

printf "A = %20.12g;\n", A >>Matlab_data.m;  

printf "nu = %20.12g;\n", nu>>Matlab_data.m;  

printf "b = %20.12g;\n", b >>Matlab_data.m;  

printf "alpha = %20.12g;\n", alpha>>Matlab_data.m;  

printf "B = %20.12g;\n", B >>Matlab_data.m;  

printf "ksi = %20.12g;\n", ksi>>Matlab_data.m;  

printf "beta1 = %20.1f;\n", beta1 >>Matlab_data.m;  

printf "beta2 = %20.1f;\n", beta2 >>Matlab_data.m;  

printf "beta3 = %20.1f;\n", beta3 >>Matlab_data.m;  
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printf "\n%% Outcome \n" >>Matlab_data.m; 

printf "Objective = %20.12g;\n", obj>>Matlab_data.m;  

printf "\n %% Keyvariables: q[j,i]  c[j,i]  k[j,i]  g[j,i]  s[j,i]  h[j,i]  I1[j,i]  I2[j,i]  

K_res[j,i]  L_res[j,i]  Q[j,i]  K[j,i]  Hh[j,i]  G[j,i]  P[j,i]  J[j,i] \n" >>Matlab_data.m; 

for {j in 0..n-1} {  

printf "ampl=[ ... \n" >>Matlab_data.m; 

for {i in 0..T-1} {  

printf "%20.12g \t %20.12g \t %20.12g \t %20.12g \t %20.12g \t %20.12g \t 

%20.12g \t %20.12g \t %20.12g \t %20.12g \t %20.12g \t %20.12g \t %20.12g \t 

%20.12g \t %20.12g \t %20.12g;\n",  

           q[j,i], 

c[j,i],k[j,i],g[j,i],s[j,i],h[j,i],I1[j,i],I2[j,i],K_res[j,i],L_res[j,i],Q[j,i],K[j,i],Hh[j,i],G[j

,i],P[j,i],J[j,i] >>Matlab_data.m;    

};  

printf "]; \n" >>Matlab_data.m;  

};  

ʌʘʡʣ Differ_game_model.mod 

 

# Copyright (c) 2001-20015 byZienaOptimization, Inc.  

# AllRightsReserved.                                  

#Autherofprogram AMPL codeisShkarabura Igor. 

#Version 3.3. 

# AllRightsReserved. 

 

param n:= 5; 

param T:= 30; 

paramnh:= 30; 

paramdel:=T/nh; 

paramavail_mean> 0; 

paramavail_variance> 0, <avail_mean / 2; 

paramavail = max(Normal(avail_mean, avail_variance), 0); 

paramdelta:= 0.01; 

paramro:= 0.07; 

parameps:= 0.5; 

param A:= 5000; 

paramnu:= 0.001; 

param b:= 2.5; 

paramalpha:= 0.006; 

param B:= 1.76; 

paramksi:=0.02; 

param beta1:=0.07; 

param beta2:=0.9; 

param beta3:=0.14; 
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setind={0..(n-1),0..(T-1)}; 

set ind2={0..(n-1),0..(T-2)}; 

 

var q{ind} >= 3000; 

var c{ind} >= 1000; 

var k{ind} >= 0, <=1 ; 

var g{ind} >= 0, <=1 ; 

var s{ind} >= 0, <=1; 

var h{ind} >= 0, <=1 ; 

var I1{ind} >= 1000; 

var I2{ind} >= 1000; 

varK_res{ind} >= 1000; 

varL_res{ind} >= 300; 

var Q{(i,j) inind} = (sum {(z,0) inind} q[z,0]) - q[i,j];  

var K{(i,j) inind} = (sum {(z,0) inind} k[z,0]) - k[i,j];  

var G{(i,j) inind} = (sum {(z,0) inind} g[z,0]) - g[i,j];  

varHh{(i,j) inind} = (sum {(z,0) inind} h[z,0]) - h[i,j];  

var P{(i,j) inind} = (A-q[i,j] -s[i,j]*Q[i,j] -c[i,j])*q[i,j] -I1[i,j]*b*( -

(k[i,j]+(h[i,j]))^2)/2 -I2[i,j]* eps*(g[i,j]^2)/2; 

var J{(i,j) inind} = (sum { (z,x) in ind2 } 

((del*(P[z,x]+P[z,x+1])/2)*exp(ro*j/(i+1)))); 

var X >= 0, := Uniform(0,1); 

 

# Objective function to be maximized. 

 

maximizeobj: 

        (sum { (i,j) inind} J[i,j]*(1/2*n));  

 

# Equalityconstraint. 

ODEode_c {(i,j) in ind2}:  c[i,j+1] =  c[i,j] +del*(c[i,j]*(- k[i,j] - h[i,j]*K[i,j] + 

delta)+c[i,j+1]*(- k[i,j+1] - h[i,j+1]*K[i,j+1] + delta))/2; 

bnd_c0: c[0,0] = 2000; bnd_c1: c[1,0] = 2000; bnd_c2: c[2,0] = 2000; bnd_c3: 

c[3,0] = 2000; bnd_c4: c[4,0] = 2000;  

 

#let {(i,j) inind} c[i,0]:=100;  

ODEode_h {(i,j) in ind2}:  h[i,j+1] = h[i,j]+ del*(alpha*K[i,j] - 

nu*h[i,j]+alpha*K[i,j+1] - nu*h[i,j+1])/2; 

bnd_h0: h[0,0] = 0.1; bnd_h1: h[1,0] = 0.1; bnd_h2: h[2,0] = 0.1; bnd_h3: h[3,0] = 

0.1; bnd_h4: h[4,0] = 0.1; 

 

ODEode_s {(i,j) in ind2}:  s[i,j+1] = s[i,j] + del*(s[i,j]*(-k[i,j] - K[i,j] - 

delta+0.05)+s[i,j+1]*(-k[i,j+1] - K[i,j+1] - ksi))/2; 

bnd_s0: s[0,0] = 1;   bnd_s1: s[1,0] = 1;    bnd_s2: s[2,0] = 1;   bnd_s3: s[3,0] = 1; 

bnd_s4: s[4,0] = 1; 
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ODEode_P {(i,j) inind}: P[i,j] >= 0 ; 

ODEode_Q {(i,j) inind}: Q[i,j] >= 0 ; 

ODEode_J {(i,j) inind}: J[i,j] >= 0 ; 

ODEode_Hh {(i,j) inind}: Hh[i,j] >= 0 ; 

ODEode_q_dif {(i,j) in ind2}: q[i,j+1]-q[i,j]>=0.1 ; 

 

ODEode_Q_out {(i,j) inind}: q[i,j] = 

B*(K_res[i,j]^beta1)*(L_res[i,j]^beta2)*((I1[i,j]+I2[i,j])^beta3) ; 

ODEode_K_res {(i,j) in ind2}:  K_res[i,j+1] =K[i,j] +del*(-

delta*K[i,j]+I1[i,j]+I2[i,j] -delta*K[i,j+1]+I1[i,j+1]+I2[i,j+1])/2;  

bnd_K_res0: K_res[0,0] = 1000;   bnd_K_res1: K_res[1,0] = 1000; 

bnd_K_res2: K_res[2,0] = 1000; bnd_K_res3: K_res[3,0] = 1000;  

bnd_K_res4: K_res[4,0] = 1000; 

 

ʌʘʡʣ Matlab_data.mod 

 

% OptPen 'datafile' generatedby AMPL  

% Intervalconditions 

T = 30;  

n = 5;  

del = 1;  

 

 % Modelparameters 

delta = 0.01;  

ro = 0.07;  

eps = 0.5; 

A =  5000; 

nu =  0.001; 

b = 2.5; 

alpha = 0.006; 

B =1.76; 

ksi =  0.02; 

beta1 =0.07; 

beta2 = 0.9; 

beta3 =  0.14; 

 

% Outcome 

Objective =        26174791035.3; 

 

 % Keyvariables: q[j,i]  c[j,i]  k[j,i]  g[j,i]  s[j,i]  h[j,i]  I1[j,i]  I2[j,i]  K_res[j,i]  

L_res[j,i]  Q[j,i]  K[j,i]  Hh[j,i]  G[j,i]  P[j,i]  J[j,i]  

ampl1=[ ... ]; 

ampl2=[ ... ]; 



97 
 

ampl3=[ ... ]; 

ampl4=[ ... ]; 

ampl5=[ ... ]; 

 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ ɺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Launch.ampl 

Solver_block{ 

option solver;            

set up the model; 

discretization;            

solve; 

} ; 

Display_block { 

 display results  

} ; 

Matlab_block { 

generation matlab code }; 

Differ_game_model.mod 

Parametrization{ 

setting parameter as constants ; 

computing from other parameters }; 

Variables { 

model variables; 

state variables; 

 } ; 

Target_Optimization { 

target function;  

constraints;  

} ; 

 

Discretization 

Discretization {  

objective discretization;  

constraints discretization; 

} ; 
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ʈʠʩ. ɺ.1. ʌʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʧʨʦʛʨʘʤʠ 

ɼʦʜʘʪʦʢ ɼ 

 

ʈʠʩ. ɼ.1. ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ 
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ʈʠʩ. ɼ.2. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ. ɺʠʙʽʨ ʦʩʥʦʚʥʠʭ ʦʧʮʽʡ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ 

 

 

ʈʠʩ. ɼ.3. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ. ɯʪʝʨʘʮʽʾ ʧʽʜʨʘʭʫʥʢʫ ʦʧʪʠʤʫʤʫ 
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ʈʠʩ. ɼ.4. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ ɽ 

 

ʈʠʩ. ɽ.1. ɼʠʩʢʦʥʪʦʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʇ̔ʈʠʩ. ɽ.2. ʇʨʠʙʫʪʦʢ )(tp̔  
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ʈʠʩ. ɽ.3. ʆʙôʻʤ ʚʠʧʫʩʢʫ )(tqʽ ʈʠʩ. ɽ.4. ɺʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ )(tʩ̔  

ʈʠʩ. ɽ.5. ʇʨʦʮʝʩʥʘ ʽʥʥʦʚʘʮʽʷ )(tkʽ ʈʠʩ. ɽ.6.ɿʫʩʠʣʣʷ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ)(tgʽ  

 

ʈʠʩ. ɽ.7.ʂʦʝʬʽʮʽʝʥʪ ʜʠʬʝʨʝʥʮʽʘʮʽʾ )(ts ʈʠʩ. ɽ.8.ɿʫʩʠʣʣʷʥʘ ʧʝʨʝʡʤʘʥʥʷ)(th̔  
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ʈʠʩ. ɽ.9. ʂʘʧʽʪʘʣ ʚ ʜʠʬʝʨʝʥʮʽʘʮʽʾ )(1 tʉʽ ʈʠʩ. ɽ.10. ʂʘʧʽʪʘʣ ʚ ̔ʥʥʦʚʘʮʽʷʭ )(2 tʉ ʽ  

 

ʈʠʩ. ɽ.11. ʂʘʧʽʪʘʣ )(tʂ̔ ʈʠʩ. ɽ.12. ʊʨʫʜʦʚʽ ʨʝʩʫʨʩʠ )(tLʽ  

ɼʦʜʘʪʦʢ ʂ 
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ʈʠʩ. ʂ.1. ɼʠʩʢʦʥʪʦʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʇ̔ʈʠʩ. ʂ.2. ʇʨʠʙʫʪʦʢ )(tp̔  

 

ʈʠʩ. ʂ.3. ʆʙôʻʤ ʚʠʧʫʩʢʫ )(tqʽ ʈʠʩ. ʂ.4. ɺʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ )(tʩ̔  

 
ʈʠʩ. ʂ.5. ʂʘʧʽʪʘʣ ʚ ʜʠʬʝʨʝʥʮʽʘʮʽʾ )(1 tʉʽ ʈʠʩ. ʂ.6. ʂʘʧʽʪʘʣ ʚ ʽʥʥʦʚʘʮʽʷʭ )(2 tʉ ʽ  

ɼʦʜʘʪʦʢ ʃ 


