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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɭ. ɾʫʢʦʚʩʴʢʦʛʦ 

çʍʘʨʢʽʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʌʘʢʫʣʴʪʝʪ ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʷ 

 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ 

 

 

                                 ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʜʦ               ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ  
(ʪʠʧ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ) 

                             ʤʘʛʽʩʪʨʘ  
  (ʦʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ) 

 

ʥʘ ʪʝʤʫ  

çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʾ  

ʦʙʨʦʙʢʠ ʜʨʽʙʥʠʭ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʣʽʪʘʢʘè 

  

 

ʍɸɯ.104.163.24ɺ.134.5641595 ʇɿ 

 

 

 

 

ɺʠʢʦʥʘʚ: ʟʜʦʙʫʚʘʯ(ʢʘ)  2  ʢʫʨʩʫ ʛʨʫʧʠ ˉ 163 

ɻʘʣʫʟʴ ʟʥʘʥʴ   13 çʄʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷè 
(ʢʦʜ ʪʘ ʥʘʡʤʝʥʫʚʘʥʥʷ) 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ   134 çɸʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʥʦ- 

ʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘè 
 (ʢʦʜ ʪʘ ʥʘʡʤʝʥʫʚʘʥʥʷ) 

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ çʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʨʝʤʦʥʪʫ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚè 
 (ʥʘʡʤʝʥʫʚʘʥʥʷ) 

ʉʪʨʠʞʝʥʦʢ ʄ. ʆ. 
 

(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ ʟʜʦʙʫʚʘʯʘ (ʢʠ)) 

ʂʝʨʽʚʥʠʢ:               ʖʨʽʡ ɼôʗʏɽʅʂʆ 
(ʽʤ'ʷ ʪʘ ʧʨʽʟʚʠʱʝ) 

ʈʝʮʝʥʟʝʥʪ:               ʖʨʽʡʏʆʈʅʀʁ 
(ʽʤ'ʷ ʪʘ ʧʨʽʟʚʠʱʝ) 

 

 

 

 

ʍʘʨʢʽʚ ï 2024 
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ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɭ. ɾʫʢʦʚʩʴʢʦʛʦ 

çʍʘʨʢʽʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʌʘʢʫʣʴʪʝʪ                                           ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʷ 

ʂʘʬʝʜʨʘ                       ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ   

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ                     ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ)   

ɻʘʣʫʟʴ ʟʥʘʥʴ                                  13 çʄʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷè  
                                                                                                        (ʢʦʜ ʪʘ  ʥʘʡʤʝʥʫʚʘʥʥʷ)  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ                     134 çɸʚʽʘʮʽʡʥʘ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʘ ʪʝʭʥʽʢʘè  
                                                                                                        (ʢʦʜ ʪʘ  ʥʘʡʤʝʥʫʚʘʥʥʷ)  

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ    çʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝʤʦʥʪʫ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚè  

                                                                                                     (ʥʘʡʤʝʥʫʚʘʥʥʷ)  

 

ɿɸʊɺɽʈɼɾʋʖ 

                                                                                     ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  

ʂʘʪʝʨʠʥʘ ʄɸʁʆʈʆɺɸ 
(ʧʽʜʧʠʩ)                                        (ʽʤ'ʷ ʪʘ ʧʨʽʟʚʠʱʝ) 

ç____è _____________ 2024 ʨ. 

 

                    ɿ ɸ ɺ ɼ ɸ ʅ ʅ ʗ 
ʅɸ ʂɺɸʃɯʌɯʂɸʎɯʁʅʋ ʈʆɹʆʊʋ 

 

ʉʪʨʠʞʝʥʦʢ ʄʘʢʩʠʤ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 
 (ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ) 

 

1. ʊʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ζʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʾ 
ʦʙʨʦʙʢʠ ʜʨʽʙʥʠʭ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʣʽʪʘʢʘè 

ʢʝʨʽʚʥʠʢ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ _ ɼôʷʯʝʥʢʦ ʖʨʽʡ ɺʝʥʽʘʤʽʥʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  
                                                                      (ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʋʥʽʚʝʨʩʠʪʝʪʫ ˉ_2036   ʚʽʜ ç_23_è__11_2023 ʨʦʢʫ  

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʟʜʦʙʫʚʘʯʝʤ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ _16.01.2024 ʨ.  

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ: ʛʨʘʬʽʢ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ; ʜʝʨʞʘʚʥʽ ʪʘ ʛʘʣʫ-

ʟʝʚʽ ʩʪʘʥʜʘʨʪʠ; ʢʨʝʩʣʝʥʥʷ ʙʘʟʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʣʽʪʘʢʘ ʄʽɻ-21; ʢʣʘʩʠʬʽʢʘʪʦʨ 

ʜʨʽʙʥʠʭ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʮʝʭʫ; ʨʽʯʥʘ ʧʨʦʛʨʘʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʠʧʦʚʦʾ ʜʝʪʘʣʽ ˉ=1000 ʰʪ. 

4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ (ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ) 
ʄʦʜʠʬʽʢʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʧʘʥʝʣʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ, ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ, ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʠʧʦʚʦʾ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

ʈʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʜʫ ʪʘ ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʢʽ. ʈʦʟʨʦʙʢʘ ʤʘʨʰʨʫʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʝʪʘʣʽ çɹʘʣʢʘè. ʈʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ. ʈʦʟʨʦʙʢʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʮʝʭʫ. ʈʦʟʨʦʙʢʘ 

ʢʦʤʧʣʝʢʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè. ɺʠʟʥʘʯʝʥʥʷ ʚʠʨʦʙʥʠ-

ʯʦʾ ʪʘ ʧʦʚʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè ʟʘ ʫʢʨʫʧʥʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʂʦʤ-

ʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ. ʇʨʠʩʪʨʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥ-

ʪʘ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʨʦʙʣʝʥʥʷ ʩʪʨʫʞʢʠ. 
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5. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʩʢʣʘʜʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʣʽʪʘʢʘ ʄʽɻ-21; 

ʢʨʝʩʣʝʥʥʽʢʠ ʜʝʪʘʣʽ  çɹʘʣʢʘè ʽ ʟʘʛʦʪʦʚʢʽ; ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ; ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʬʨʝʟʝʨʦʚʘʥʠʷ; ʧʨʠʩʪʨʽʡ ʢʦʥʪʨʦʣʴʥʠʡ; ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ.  

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ 

ʧʦʩʘʜʘ ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʠʡ 
ʊʨʫʙʘʻʚ ʉ. ɺ.,  

ʟʘʚ. ʢʘʬʝʜʨʠ 103  
10.10.2023 ͪ . 

 
05.01.2024 ͪ . 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ 
ɼôʷʯʝʥʢʦ ʖ.ɺ.,  

ʧʨʦʬ. ʢʘʬʝʜʨʠ 104  
01.10.2023 ͪ . 

 
10.01.2024 ͪ . 

ɽʢʦʥʦʤʽʯʥʠʡ 
ɼôʷʯʝʥʢʦ ʖ.ɺ.,  

ʧʨʦʬ. ʢʘʬʝʜʨʠ 104  
10.11.2023 ͪ . 

 
14.01.2024 ͪ . 

ʉʧʝʮiʘʣʴʥʠʡ 
ɼôʷʯʝʥʢʦ ʖ.ɺ.,  

ʧʨʦʬ. ʢʘʬʝʜʨʠ 104  
20.10.2023 ͪ . 

 
12.01.2024 ͪ . 

ʅʦʨʤʦʢʦʥʪʨʦʣʴ   ʖʨʽʡ ɼôʗʏɽʅʂʆ     ç17è _ʩʽʯʥʷ  2024 ʨ. 
    (ʧʽʜʧʠʩ)       (ʽʤ'ʷ ʪʘ ʧʨʽʟʚʠʱʝ) 

 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ ç_01_è _ʞʦʚʪʥʷ  2023 ʨ.
 

 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 
 

 ̄

ʟ/ʧ 
ʅʘʟʚʘ ʝʪʘʧʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  

ʉʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  
ʇʨʠʤʽʪʢʘ 

1 ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʪʘʙʽʣʽ-

ʟʘʪʦʨʘ ʣʽʪʘʢʘ ʄʽɻ-21. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʠʡʥʷ-

ʪʠʭ ʨʽʰʝʥʴ ʨʦʟʨʘʭʫʥʢʘʤʠ. 

05.01.2024 ʨ.  

2 ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʥʦʤʝʥʢʣʘ-

ʪʫʨʠ ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ ʮʝʭʫ. 
07.01.2024 ʨ.  

3 ʈʦʟʨʦʙʢʘ ʤʘʨʰʨʫʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣ-

ʢʘè. ʈʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʜʣʷ ʬʨʝʟʝ-

ʨʫʚʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ. 

10.01.2024 ʨ.  

4 ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʮʝʭʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ. 
12.01.2024 ʨ.  

5 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʘʣʽ çɹʘʣʢʘè ʷʢ ʪʦʚʘʨʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ. 
14.01.2024 ʨ.  

6 ʂʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ 

ʏʇʂ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʨʦʙʣʝʥʥʷ ʩʪʨʫʞʢʠ. 
12.01.2024 ʨ.  
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ɺʉʊʋʇ 

ɼʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʘʪʝʩʪʘʮʽʡʥʦʶ ʨʦʙʦʪʦʶ ʽ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʨʦʟʜʽʣʠ. 

ɼʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʟʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʫʥʽ-

ʚʝʨʩʠʪʝʪʽ ʽ ʤʘʻ ʩʚʦʻʶ ʤʝʪʦʶ: 

ï ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʟʥʘʥʴ ʟʘ ʬʘʭʦʤ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʭ ʟʥʘʥʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʥʘʫʢʦʚʠʭ, 

ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʟʘʜʘʯ; 

ï ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʡ ʦʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʠʢʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʽ ʧʠʪʘʥʴ ʱʦ ʨʦʟʨʦʙ-

ʣʶʶʪʴʩʷ ʫ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʽ (ʨʦʙʦʪʽ); 

ï ʟ'ʷʩʫʚʘʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʫʢʦʚʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʧʨʦʛʨʝʩʫ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽ ʧʨʦ-

ʭʦʜʞʝʥʥʷ ʧʝʨʝʜʜʠʧʣʦʤʥʦʾ ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ ʢʦʨʠʩʪʫʶʯʠʩʴ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʙʘʟʦʶ ʢʘʬʝʜʨʠ ʽ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ, 

ʩʪʫʜʝʥʪ-ʜʠʧʣʦʤʥʠʢ ʧʦʚʠʥʝʥ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʪʠ ʜʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʚʽʜʧʦʚʽʜ-

ʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʪʝʤʠ, ʫ ʟʘʜʘʥʦʤʫ ʦʙʩʷʟʽ, ʷʢʽʩʥʦ ʡ ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʨʤʽʥ, 

ʧʦʢʘʟʘʪʠ ʫʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʥʘʫʢʦ-

ʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʜʘʯʽ ʩʫʯʘʩʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʯʠʥʥʠʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʚʠʨʦʙ-

ʥʠʮʪʚʽ ʩʫʯʘʩʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ, ʱʦ ʜʦ-

ʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʧʨʘʮʽ, ʟʘʩʦʙʽʚ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʯʘʩʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʦʾ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ, ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠ-

ʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ.  

ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ ʩʚʦʾʡ ʩʫʪʽ ʻ ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʥʷʪʪʷʤ, ʪʦʤʫ 

ʱʦ ʚʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ ʟ ʤʝʥʰʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʪʨʫʜʦʚʠʭ ʡ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ, ʘʚʪʦ-

ʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙʚʦʜʦʪʚʽʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʘʚʽ-

ʘʮʽʡʥʦʾ ʪʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ.  



6 

 

 

 

 

 

 

 

 

 

 

 

 

1 ʂʆʅʉʊʈʋʂʊʆʈʉʔʂʀʁ ʈʆɿɼɯʃ 
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1.1 ʆʧʠʩ ʢʦʥʩʪʨʫʢʮʽʾ ʣʽʪʘʢʘ-ʚʠʥʠʱʫʚʘʯʘ ʪʠʧʫ ʄʽɻ-21 

ʄʽɻ-21 ï ʣʝʛʢʠʡ ʥʘʜʟʚʫʢʦʚʠʡ ʬʨʦʥʪʦʚʠʡ ʚʠʥʠʱʫʚʘʯ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʆʂɹ ʄʽʢʦʷʥʘ ʽ ɻʫʨʝʚʠʯʘ ʚ ʩʝʨʝʜʠʥʽ 50-ʭ ʨʦʢʽʚ. ʇʝʨʰʠʡ ʄʽɻ ʟ ʪʨʠ-

ʢʫʪʥʠʤ ʢʨʠʣʦʤ. ɺʠʧʫʩʢʘʚʩʷ ʩʝʨʽʡʥʦ ʚ ʉʉʉʈ ʟ 1959 ʧʦ 1985 ʨʽʢ. ʉʝʨʽʡʥʽ ʘʥʘʣʦʛʠ 

ʣʽʪʘʢʘ ʄʽɻ-21 ʚʠʧʫʩʢʘʣʠʩʷ ʚ ʏʝʭʦʩʣʦʚʘʯʯʠʥʽ, ɯʥʜʽʾ ʪʘ ʂʠʪʘʾ [8]. 

ɿʘ ʩʭʝʤʦʶ ʢʨʽʧʣʝʥʥʷ ʢʨʠʣʘ ʜʦ ʬʶʟʝʣʷʞʫ ʣʽʪʘʢ ʄʽɻ-21ï ʩʝʨʝʜʥʴʦʧʣʘʥ  ʟ 

ʪʨʠʢʫʪʥʠʤ ʢʨʠʣʦʤ ʽ ʩʫʮʽʣʴʥʦʧʦʚʦʨʦʪʥʠʤ ʢʝʨʦʚʘʥʠʤ ʩʪʨʽʣʦʧʦʜʽʙʥʠʤ ʩʪʘʙʽʣʽʟʘ-

ʪʦʨʦʤ. ʂʦʥʩʪʨʫʢʮʽʷ ʣʽʪʘʢʘ ʩʫʮʽʣʴʥʦʤʝʪʘʣʝʚʘ, ʚʠʢʦʥʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʣʶʤʽ-

ʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ɼ16, ɸʂ4-1 ʽ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ɺʄ-65-1. ʋ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ 

ʟʦʥʘʭ ʽ ʚʫʟʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʣʠ ɿʆʍɻʉɸ ʽ ɿʆʍɻʉʅɸ [12]. ʋ ʭʚʦʩʪʦʚʽʡ 

ʯʘʩʪʠʥʽ ʬʶʟʝʣʷʞʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʚʠʛʫʥ, ʚʩʝʨʝʜʠʥʽ ʬʶʟʝʣʷʞʫ ʧʨʦʭʦʜʠʪʴ ʧʦʚʽʪ-

ʨʷʥʠʡ ʢʘʥʘʣ. 

ɺ ʪʘʙʣʠʮʽ 1.1 ʟʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʣʴʦʪʥʦ ï ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʪʘʢʘ. 

ʊʘʙʣʠʮʷ 1.1 ï ʃʴʦʪʥʦ ï ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʪʘʢʘ ʄʽɻ-21 

ɽʢʽʧʘʞ, ʯʦʣ. 1  

ɼʦʚʞʠʥʘ, ʤ 13,46  

ʈʦʟʤʘʭ ʢʨʠʣʘ, ʤ 7,15  

ɺʠʩʦʪʘ, ʤ 4,71  

ʇʣʦʱʘ ʢʨʠʣʘ, ʤ
2
 23  

ʄʘʩʘ ʧʫʩʪʦʛʦ, ʢʛ 4819  

ʄʘʢʩʠʤʘʣʴʥʘ ʟʣʽʪʥʘ ʤʘʩʘ, ʢʛ 8625  

ɼʚʠʛʫʥ  ʊʈɼɼʌ ʈ-13-300 

ʊʷʛʘ ʤʘʢʩʠʤʘʣʴʥʘ, ʢʛʩ 3880  

ʊʷʛʘ ʥʘ ʬʦʨʩʘʞʽ, ʢʛʩ 5740 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘ ʚʠʩʦʪʽ, ʢʤ/ʛʦʜ. 2125  

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʫ ʟʝʤʣʽ, ʢʤ/ʛʦʜ. 1100  

ʂʨʝʡʩʝʨʩʴʢʘ ʰʚʠʜʢʽʩʪʴ, ʢʤ/ʛʦʜ. 1000  

ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ, ʢʤ: 

- ʙʝʟ ʇʇɹ, 

- ʟ ʇʇɹ 

 

1520  

1900  

ʇʨʘʢʪʠʯʥʘ ʩʪʝʣʷ, ʤ 19000  

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʨʠʣʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʟʣʽʪʥʽʡ ʤʘʩʽ, ʢʛ/ʤ
2
 375 

ʊʷʛʦʦʟʙʨʦʻʥʽʩʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʟʣʽʪʥʽʡ ʤʘʩʽ, ʢʛʩ/ʢʛ 0,67 

ʄʘʢʩʠʤʘʣʴʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ + 6 G 

ʆʟʙʨʦʻʥʥʷ: ʚʙʫʜʦʚʘʥʘ ʛʘʨʤʘʪʘ ʅʂ-30, 180 ʩʥʘʨʷʜʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʽʜʚʽʩʢʠ  

 

2 

ʄʘʩʘ ʧʽʜʚʽʩʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʛ 1300  

 

ʅʘ ʨʠʩʫʥʢʫ 1.1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʽʪʘʢʘ-ʚʠʥʠʱʫʚʘʯʘ 

ʄʽɻ-21 ʽʥʜʽʡʩʴʢʠʭ (ʨʠʩʫʥʦʢ.1, ʘ) ʪʘ ʭʦʨʚʘʪʴʩʢʠʭ (ʨʠʩʫʥʦʢ 1.1, ʙ) ɺʇʉ, ʱʦ ʙʫʣʠ 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʽ ʥʘ ɼʇ ç ʆʜʝʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʟʘʚʦʜè. 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 1.1 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʥʠʱʫʚʘʯʘ ʄʽɻ-21  

ʇʨʦʝʢʮʽʡʥʠʡ ʚʠʛʣʷʜ ʚʠʥʠʱʫʚʘʯʘ ʄʽʛ-21  ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1.2 

 

ʈʠʩʫʥʦʢ 1.2 ï ʇʨʦʝʢʮʽʡʥʠʡ ʚʠʛʣʷʜ ʣʽʪʘʢʘ-ʚʠʥʠʱʫʚʘʯʘ ʄʽɻ-21  

ʇʣʘʥʝʨ ʣʽʪʘʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʶʟʝʣʷʞʫ, ʢʨʠʣʘ ʽ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʥʷ. ɼʣʷ 

ʟʨʫʯʥʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʨʝʤʦʥʪʫ ʣʽʪʘʢʘ ʽ ʽʥʰʠʭ 

ʨʦʙʽʪ, ʧʣʘʥʝʨ ʤʘʻ ʨʷʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʦʟôʻʤʽʚ, ʱʦ ʯʣʝʥʫʶʪʴ ʡʦʛʦ ʥʘ ʦʢʨʝʤʽ 

ʘʛʨʝʛʘʪʠ: ʥʦʩʦʚʫ ʽ ʭʚʦʩʪʦʚʫ ʯʘʩʪʠʥʠ ʬʶʟʝʣʷʞʫ, ʚʠʩʫʚʥʠʡ ʢʦʨʧʫʩ, ʢʦʥʩʦʣʽ ʢʨʠʣʘ 

ʪʘ ʽʥʰ [8]. 
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ʆʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʡʜʫʪʴ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʘʥʝʨʘ, ʷʚʣʷʶʪʴʩʷ 

ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ, ʘ ʚʠʜ ʟô̒ ʜʥʘʥʥʷ ï ʢʣʝʧʘʥʥʷ. 

ʌʶʟʝʣʷʞ ʻ ʩʠʛʘʨʦʦʙʨʘʟʥʳʤ ʪʽʣʦʤ ʦʚʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʽ ʟʨʽʟʘʥʠʤʠ ʧʝʨʝʜ-

ʥʽʤ ʽ ʟʘʜʥʽʤ ʢʽʥʮʷʤʠ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʟʥʷʪʪʷ ʪʘ ʦʛʣʷʜʫ ʜʚʠʛʫʥʘ ʧʨʠ ʨʝʛʣʘʤʝ-

ʥʪʥʠʭ ʨʦʙʦʪʘʭ ʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʨʦʟ'ʻʤ, ʱʦ ʜʽʣʠʪʴ ʬʶʟʝʣʷʞ ʥʘ ʥʦʩʦʚʫ ʪʘ ʭʚʦʩ-

ʪʦʚʫ ʯʘʩʪʠʥʠ. ʇʦʧʝʨʝʯʥʠʡ ʩʠʣʦʚʠʡ ʥʘʙʽʨ ʥʦʩʦʚʦʾ ʯʘʩʪʠʥʠ ʬʶʟʝʣʷʞʫ ʩʢʣʘʜʘʻʪʴ-

ʩʷ ʟ 28 (ʘʙʦ 29) ʰʧʘʥʛʦʫʪʽʚ, ʟ ʷʢʠʭ ʰʧʘʥʛʦʫʪʠ ˉ 2, 6, 11, 13, 16, 16ɸ, 20, 22, 25 

ʪʘ 28 ʻ ʩʠʣʦʚʠʤʠ. ʇʦʟʜʦʚʞʥʽʡ ʥʘʙʽʨ ʩʢʦʤʧʦʥʦʚʘʥʠʡ ʟ ʣʦʥʞʝʨʦʥʽʚ ʪʘ ʙʘʣʦʢ ʟ ʥʝ-

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʨʽʥʛʝʨʽʚ, ʱʦ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʰʠʚʢʠ ʟʽ 

ʟʥʘʯʥʠʤʠ ʪʦʚʱʠʥʘʤʠ [8]. ʉʢʣʘʜʘʥʥʷ ʥʦʩʦʚʦʾ ʯʘʩʪʠʥʠ ʬʶʟʝʣʷʞʫ - ʧʘʥʝʣʴʥʘ. 

ʇʦʧʝʨʝʯʥʠʡ ʥʘʙʽʨ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ï ʮʝ 13 ʰʧʘʥʛʦʫʪʽʚ, ʟ ʷʢʠʭ ʰʧʘʥʛʦʫ-

ʪʠ ˉ 34, 35ɸ ʪʘ 36 ï ʩʠʣʦʚʽ, ʘ ʧʦʟʜʦʚʞʥʽʡ ʥʘʙʽʨ ʩʢʣʘʜʘʶʪʴ ʩʪʨʽʥʛʝʨʠ. 

ʅʘ ʬʶʟʝʣʷʞʽ ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʘ ʧʝʨʝʜʥʽ ʛʘʣʴʤʽʚʥʽ ʱʠʪʢʠ ʟ ʢʫʪʦʤ ʚʽʜʭʠʣʝʥʥʷ 

25 Á ʽ ʦʜʠʥ ʟʘʜʥʽʡ ʟ ʢʫʪʦʤ ʚʽʜʭʠʣʝʥʥʷ 40 Á. ʋ ʭʚʦʩʪʦʚʽʡ ʯʘʩʪʠʥʽ ʬʶʟʝʣʷʞʫ ʻ ʥʽ-

ʰʘ ʜʣʷ ʛʘʣʴʤʽʚʥʦʛʦ ʧʘʨʘʰʫʪʘ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʪʦʨʢʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ɿʇʉ ʛʦʣʦʚʥʠʤʠ ʢʦʣʝʩʘʤʠ ʰʘʩʽ. ʇʨʦʪʠ-ʜʦʧʦʤʽʞʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʩʪʫʣʢʠ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʟ ʦʙʦʭ ʙʦʢʽʚ ʬʶʟʝʣʷʞʫ ʤʽʞ 2-ʤ ʽ 3-ʤ ʰʧʘʥʛʦʫʪʘʤʠ, ʘ ʤʽʞ 9-ʤ ʽ 10-ʤ ʰʧʘ-

ʥʛʦʫʪʘʤʠ - ʩʪʫʣʢʠ ʧʦʚʽʪʨʷʥʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʘ ʟʝʤ-

ʣʽ ʽ ʧʽʜ ʯʘʩ ʟʣʴʦʪʫ [8]. ʄʽʞ ʰʧʘʥʛʦʫʪʘʤʠ 2 ʽ 6 ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʬʶʟʝʣʷʞʫ ʨʦʟ-

ʪʘʰʦʚʫʻʪʴʩʷ ʚʽʜʩʽʢ ʨʘʜʽʦʘʧʘʨʘʪʫʨʠ ʪʘ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ. ʅʠʞʥʷ ʧʘʥʝʣʴ ʚʽʜ-

ʩʝʢʘ ʩʣʫʞʠʪʴ ʥʽʰʦʶ ʫʩʪʘʥʦʚʢʠ ʪʘ ʧʨʠʙʠʨʘʥʥʷ ʧʝʨʝʜʥʴʦʾ ʩʪʽʡʢʠ ʰʘʩʽ. 

ʂʨʠʣʦ ʪʨʠʢʫʪʥʦʾ ʫ ʧʣʘʥʽ ʬʦʨʤʠ (ʟ ʦʙʨʽʟʘʥʠʤʠ ʟʘʢʦʥʮʽʚʢʘʤʠ) ʥʘʙʨʘʥʦ ʽʟ 

ʩʠʤʝʪʨʠʯʥʠʭ ʧʨʦʬʽʣʽʚ ʎɸɻɯ-ʉ-9ʉ ʚʽʜʥʦʩʥʦʶ ʪʦʚʱʠʥʦʶ 5 % ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʦʜʥʦʣʦʥʞʝʨʦʥʥʠʭ ʢʦʥʩʦʣʝʡ ʽʟ ʧʝʨʝʜʥʴʦʶ ʪʘ ʟʘʜʥʴʦʶ ʩʪʨʽʥʛʝʨʥʠʤʠ ʩʪʽʥ-

ʢʘʤʠ. ʇʦʧʝʨʝʯʥʝ çVè ʩʢʣʘʜʘʻ ī2 ʛʨʘʜʫʩʠ. ʋ ʢʦʞʥʽʡ ʢʦʥʩʦʣʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʦ 

ʜʚʘ ʧʘʣʠʚʥʽ ʙʘʢʠ (ʫ ʥʦʩʦʚʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʘʭ) ʪʘ ʩʠʣʦʚʠʡ ʥʘʙʽʨ ʟ ʥʝʨʚʶʨ ʪʘ 

ʩʪʨʽʥʛʝʨʽʚ. ʅʘ ʢʨʠʣʽ ʻ ʝʣʝʨʦʥʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 0,88 ʤ
2
, ʘ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʣʽ-

ʪʥʦ-ʧʦʩʘʜʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - ʟʘʢʨʠʣʢʠ ʟ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ, ʱʦ ʢʦʚʟʘʻ, ʟʘʛʘʣʴ-

ʥʦʶ ʧʣʦʱʝʶ 1,87 ʤ
2
 ʽ ʧʦʚʥʠʤ ʢʫʪʦʤ ʚʽʜʭʠʣʝʥʥʷ 24 Á[8]. 

ɸʝʨʦʜʠʥʘʤʽʯʥʽ ʛʨʝʙʝʥʽ ʚʠʩʦʪʦʶ 7% ʚʽʜ ʤʽʩʮʝʚʦʾ ʭʦʨʜʠ ʢʨʠʣʘ ʧʦʢʨʘʱʫʶʪʴ 

ʧʦʜʦʚʞʥʶ ʩʪʽʡʢʽʩʪʴ ʥʘ ʚʝʣʠʢʠʭ ʢʫʪʘʭ ʘʪʘʢʠ (ʩʧʦʯʘʪʢʫ ʧʦ ʪʨʠ ʛʨʝʙʝʥʽ, ʧʦʯʠʥʘʶ-

ʯʠ ʟ ʄʽɻ-21ʌ - ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʦʞʥʽʡ ʧʣʦʱʠʥʽ). ʂʨʽʤ ʚʽʜʩʽʢʽʚ ʜʣʷ ʧʘʣʠʚʘ ʫ ʢʦʨʝ-

ʥʝʚʠʭ ʯʘʩʪʠʥʘʭ ʢʨʠʣʘ ʟʥʘʭʦʜʠʣʠʩʷ ʢʠʩʥʝʚʽ ʙʘʣʦʥʠ. ʅʘ ʢʦʥʩʦʣʷʭ ʪʘʢʦʞ ʟʤʦʥʪʦ-

ʚʘʥʦ ʧʦʩʘʜʦʯʥʽ ʬʘʨʠ ʪʘ ʚʫʟʣʠ ʧʽʜʚʽʩʢʠ ʦʟʙʨʦʻʥʥʷ. ʂʦʥʩʦʣʽ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʬʶʟʝ-

ʣʷʞʫ ʫ ʧ'ʷʪʠ ʪʦʯʢʘʭ [8]. 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʦʧʝʨʝʥʥʷ ʩʪʨʽʣʦʧʦʜʽʙʥʽʩʪʶ 55 ʛʨʘʜʫʩʽʚ ʪʘ ʨʫʭʦʤʦʶ ʧʣʦ-

ʱʝʶ 3,94 ʤ
2
 ʥʘʙʨʘʥʦ ʽʟ ʩʠʤʝʪʨʠʯʥʠʭ ʧʨʦʬʽʣʽʚ NASɸ-6ɸ ʽʟ ʚʽʜʥʦʩʥʦʶ ʪʦʚʱʠ-

ʥʦʶ 6 %. ʂʦʞʥʘ ʧʦʣʦʚʠʥʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʢʨʽʧʠʪʴʩʷ ʜʦ ʩʪʘʣʝʚʦʾ ʙʘʣʢʠ ʢʨʫʛʣʦʛʦ 

ʧʝʨʝʨʽʟʫ. ɹʘʣʢʠ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʦ ʟʘʚʟʷʪʠʭ ʧʽʜʰʠʧʥʠʢʘʭ, 
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ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʰʧʘʥʛʦʫʪʽ ˉ 35ɸ, ʪʘ ʛʦʣʯʘʩʪʠʭ ʧʽʜʰʠʧʥʠʢʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ 

ʰʧʘʥʛʦʫʪʽ ˉ 36 ʟ ʦʙʦʭ ʙʦʢʽʚ ʬʶʟʝʣʷʞʫ. ɺʝʨʪʠʢʘʣʴʥʝ ʦʧʝʨʝʥʥʷ ʩʪʨʽʣʦʚʠʜʥʽʩʪʶ 

60 Á, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʷ ʽ ʢʝʨʤʘ ʧʦʚʦʨʦʪʫ, ʥʘʙʨʘʥʦ ʟ ʧʨʦʬʽʣʽʚ ʉ-11 ʟ ʚʽʜʥʦʩ-

ʥʦʶ ʪʦʚʱʠʥʦʶ 6%. ɿʥʠʟʫ ʬʶʟʝʣʷʞʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʩʪʽʡʢʦʩʪʽ ʚʩʪʘ-

ʥʦʚʣʝʥʠʡ ʧʦʜʬʶʟʝʣʷʞʥʳʡ ʛʨʝʙʽʥʴ [8]. 

ʐʘʩʽ ʪʨʠʧʦʨʥʝ ʟ ʥʦʩʦʚʠʤ ʢʦʣʝʩʦʤ. ʂʦʣʽʷ ʰʘʩʽ 2,692 ʤ, ʙʘʟʘ 4,87 ʤ. ʇʝ-

ʨʝʜʥʷ ʩʪʽʡʢʘ ʟ ʢʦʣʝʩʦʤ ʂʊ-38 ʨʦʟʤʽʨʦʤ ʰʠʥʠ 500Ĭ180 ʤʤ, ʟʘʙʠʨʘʻʪʴʩʷ ʧʨʦʪʠ 

ʧʦʪʦʢʫ ʚ ʥʦʩʦʚʫ ʥʽʰʫ ʬʶʟʝʣʷʞʫ. ʆʩʥʦʚʥʽ ʦʧʦʨʠ ʟ ʢʦʣʝʩʘʤʠ ʂʊ-82ʄ ʟ ʨʦʟʤʽʨʦʤ 

ʰʠʥ 660Ĭ200 ʤʤ ʟʘʙʠʨʘʶʪʴʩʷ ʚ ʥʽʰʫ ʢʨʠʣʘ (ʩʪʽʡʢʘ ʟ ʘʤʦʨʪʠʟʘʪʦʨʦʤ ʽ ʛʽʜʨʦʮʠ-

ʣʽʥʜʨʦʤ) ʽ ʬʶʟʝʣʷʞʫ, ʤʽʞ ʰʧʘʥʛʦʫʪʘʤʠ ˉ 16 - ˉ 20 (ʢʦʣʝʩʘ) ʨʦʟʛʦʨʪʘʶʪʴʩʷ 

ʱʦʜʦ ʩʪʽʡʦʢ ʥʘ ʢʫʪ 87 Á. ʇʨʠʙʠʨʘʥʥʷ ʪʘ ʚʠʧʫʩʢ ʰʘʩʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʛʽʜʨʦʩʠʩʪʝ-

ʤʦʶ, ʘʚʘʨʽʡʥʠʡ ʚʠʧʫʩʢ ï ʘʚʘʨʽʡʥʦʶ ʧʦʚʽʪʨʷʥʦʶ ʩʠʩʪʝʤʦʶ [8].  

ʋʩʽ ʢʦʣʝʩʘ ʰʘʩʽ - ʛʘʣʴʤʽʚʥʽ. ɻʘʣʴʤʘ ʢʦʣʽʩ ʦʩʥʦʚʥʠʭ ʩʪʽʡʦʢ - ʜʠʩʢʦʚʽ, ʛʘʣʴ-

ʤʦ ʧʝʨʝʜʥʴʦʛʦ - ʙʘʨʘʙʘʥʥʝ ʜʚʦʢʘʤʝʨʥʝ. ʋʧʨʘʚʣʽʥʥʷ ʧʦʚʦʨʦʪʦʤ ʧʝʨʝʜʥʴʦʛʦ ʢʦ-

ʣʝʩʘ ʚʽʜ ʧʝʜʘʣʝʡ ʢʦʣʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

1. 2 ʂʦʥʩʪʨʫʢʪʠʚʥʦ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʪʘʙʽʣʽʟʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʥʝʨʚʶʨ, ʧʝʨʝʜʥʴʦʛʦ ʽ 

ʟʘʜʥʴʦʛʦ ʩʪʨʠʥʛʝʨʽʚ, ʬʨʝʟʝʨʦʚʘʥʠʭ ʧʘʥʝʣʝʡ, ʩʪʠʢʫʚʘʣʴʥʠʭ ʩʪʨʽʯʦʢ, ʣʦʙʦʚʦʾ ʦʙ-

ʰʠʚʢʠ, ʟʘʢʽʥʮʽʚʢʠ ʟ ʧʨʦʪʠʬʣʘʪʝʨʥʠʤ ʚʘʥʪʘʞʝʤ ʽ ʜʚʦʭ ʙʦʨʪʦʚʠʭ ʥʝʨʚʶʨ. ʉʪʘʙʽ-

ʣʽʟʘʪʦʨ (ʨʠʩʫʥʦʢ 1.3) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʥʩʦʣʝʡ - ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ [8]. 

ʂʨʽʧʣʝʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʙʘʣʢʠ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʬʶʟʝʣʷʞʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʦʣʪʽʚ. 

ʇʦʚʟʜʦʚʞʥʻ ʢʝʨʫʚʘʥʥʷ ʣʽʪʘʢʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʝʨʫʶʯʠʤ ʩʪʘʙʽʣʽʟʘʪʦʨʦʤ 

ʚʽʜ ʨʫʯʢʠ ʢʝʨʫʚʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʞʦʨʩʪʢʠʭ ʪʷʛ ʽ ʢʘʯʘʣʦʢ ʯʝʨʝʟ ʛʽʜʨʦ-

ʧʽʜʩʠʣʶʚʘʯ ɹʋ ï 210ɹ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ ʧʦ ʥʝʦʙʦʨʦʪʥʽʡ ʩʭʝʤʽ ʽ ʧʝʨʝʜʘʻ 

ʨʫʭ ʦʜʥʦʯʘʩʥʦ ʥʘ ʦʙʠʜʚʽ ʧʦʣʦʚʠʥʠ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʝʨʫʶʯʦʛʦ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʟʘʤʽʩʪʴ ʨʫʣʷ ʚʠʩʦʪʠ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʥʘ ʥʘʜʟʚʫʢʦʚʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʦʣʴʦʪʫ ʽ ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʣʠʢʠʭ ʚʠʩʦʪʘʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʫʣʷ ʚʠʩʦʪʠ ʟʥʠʞʫʻʪʴʩʷ, ʪʦʙʪʦ ʚʽʜʭʠʣʝʥʥʷ ʫʞʝ ʥʝ ʚʠʢʣʠʢʘʻ ʥʝʦʙ-

ʭʽʜʥʦʾ ʟʤʽʥʠ ʧʽʜʡʦʤʥʦʾ ʩʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʧʝʨʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʟ ʟʙʽʣʴʰʝʥ-

ʥʷʤ ʰʚʠʜʢʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʧʘʩ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʪʘʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʪʘʢʘ ʽ 

ʧʨʦʧʦʨʮʽʡʥʦ ʡʦʤʫ ʟʨʦʩʪʘʻ ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʦʧʝʨʝʥʥʽ, ʱʦ ʥʝ-

ʦʙʭʽʜʥʘ ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʣʽʪʘʢʘ [8]. 

ʂʦʞʥʘ ʧʦʣʦʚʠʥʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʢʨʽʧʠʪʴʩʷ ʜʦ ʩʪʘʣʝʚʦʾ ʙʘʣʢʠ ʢʨʫʛʣʦʛʦ ʧʝʨʝ-

ʪʠʥʫ. ɹʘʣʢʠ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʦ ʫʧʦʨʥʠʭ ʧʽʜʰʠʧʥʠʢʘʭ, ʚʩʪʘ-

ʥʦʚʣʝʥʠʭ ʥʘ ʰʧʘʥʛʦʫʪʽ ˉ 35ɸ, ʽ ʛʦʣʯʘʩʪʠʭ ʧʽʜʰʠʧʥʠʢʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʰʧʘ-

ʥʛʦʫʪʽ ˉ 36 ʟ ʦʙʦʭ ʙʦʢʽʚ ʬʶʟʝʣʷʞʫ [8]. 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʪʘʙʽʣʽʟʘʪʦʨ: 1 ï ʦʙʰʠʚʢʘ; 2 ï ʚʢʣʘʜʠʰ ʢʽʥʮʝʚʠʡ; 3 - ʥʝʨʚʶʨʘ;  

4 ï ʩʪʨʠʥʛʝʨ; 5 ï ʟʘʢʽʥʮʽʚʢʘ; 6 ï ʚʘʥʪʘʞ ʧʨʦʪʠʬʣʘʪʝʨʥʠʡ; 7 ï ʦʙʰʠʚʢʘ; 

 8 ï ʦʙʰʠʚʢʘ ʥʦʩʢʘ; 9 ï ʩʪʨʠʥʛʝʨ ʧʝʨʝʜʥʽʡ; 10 ï ʥʘʢʣʘʜʢʘ; 11 ï ʙʘʣʢʘ; 

12 - ʧʦʜʢʦʩ; 13 ï ʦʙʰʠʚʢʘ ʥʦʩʢʘ; 14 ï ʦʙʰʠʚʢʘ ʢʨʠʣʘ; 15 ï ʥʝʨʚʶʨʘ;  

16 ï ʢʦʨʦʙʦʯʢʘ; 17 - ʥʝʨʚʶʨʘ ʪʦʨʮʝʚʘ; 18 ï ʩʪʨʠʥʛʝʨ ʟʘʜʥʽʡ  

ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʠʪʠ ʚʘʛʦʚʽ 

ʪʘ ʣʴʦʪʥʦ-ʪʘʢʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʡʦ-

ʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ. ʇʨʠ ʚʠʙʦʨʽ ʤʘʪʝʨʽʘʣʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʡʦʛʦ ʤʝʭʘ-

ʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʜʥʘʢ ʥʘʡʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠ ʚʠʙʦʨʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʟʘʜʦʚʦʣʝʥʥʶ ʚʠʤʦʛʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʞʦʨʩʪʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʨʠ ʥʘʡʤʝʥʰʽʡ ʤʘʩʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʛʦʚʦʾ ʚʠʛʽʜʥʦʩʪʽ ʘʙʦ ʚʘʛʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ [12]. 

1.3 ɺʠʙʽʨ ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʦʜʠʬʽʢʘʮʽʾ ʧʘʥʝʣʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʘʛʨʝʛʘʪʫ ʧʝʨʝʚʘʞʘʶʪʴ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ, ʪʘʢ ʷʢ ʧʨʠ ʧʦʨʽʚ-

ʥʷʥʦ ʤʘʣʽʡ ʱʽʣʴʥʦʩʪʽ ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʽ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʄʦʜʠʬʽʢʘʮʽʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʟʘʤʽʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ʅʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʻ ʤʽʥʽʤʫʤ ʤʘʩʠ. ʎʝʡ 

ʧʦʢʘʟʥʠʢ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʝʡ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʘʛ-

ʨʝʛʘʪ. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʽ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʠʤ. ɿʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʤʦʞʣʠʚʦ ʟʙʽʣʴʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʽʪʘʢʘ, ʘʙʦ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʧʦ ʟʤʝʥʰʝʥʥʶ 

ʤʘʩʠ ʧʘʥʝʣʽ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʩʪʽʣʴʥʠʢʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʩʢʣʘ-

ʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʪʦʥʢʠʭ ʤʽʮʥʠʭ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʘʩʪʠʥ ï ʦʙʰʠʚʦʢ, ʪʦʚʩʪʦ ʾʣʝʛ-

ʢʦʾ ʩʝʨʮʝʚʠʥʠ ï ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ʥʝʩʫʯʽ ʧʣʘʩʪʠʥʠ ʽ 

ʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʥʠʤʠ, ʽ ʘʜʛʝʟʽʡʥʠʭ ʰʘʨʽʚ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʧʣʘʩʪʠʥʠ 

ʟ ʥʘʧʦʚʥʶʚʘʯʝʤ ʽ ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʟʘʧʦʚʥʶʚʘʯʘ ʜʦ ʦʙʣʠʮʶʚʘʥʥʷ ʽ 

ʥʘʟʘʜ. ʉʪʽʣʴʥʠʢʦʚʠʡ ʟʘʧʦʚʥʶʚʘʯ ʧʨʘʮʶʻ ʥʘ ʟʩʫʚ ʽ ʧʽʜʚʠʱʫʻ ʟʛʠʥʘʣʴʥʫ ʞʦʨʩʪ-

ʢʽʩʪʴ ʩʠʩʪʝʤʠ. ʉʪʽʣʴʥʠʢʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʦʣʦʜʽʶʪʴ ʣʝʛʢʽʩʪʶ ʽ ʪʚʝʨʜʽʩʪʶ, ʭʦʨʦ-

ʰʠʤʠ ʟʚʫʢʦ - ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʠʩʦʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ, 

ʚʠʩʦʢʦʶ ʚʽʙʨʦʩʪʽʡʢʽʩʪʶ ʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ [8].  

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʝʩʫʯʠʭ ʧʣʘʩʪʠʥ (ʦʙʰʠʚʦʢ) ʻ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʱʦʜʦ ʚʠʛʠʥʫ ʽ ʟʩʫʚʫ ʚ ʧʣʦʱʠʥʽ ʧʣʘʩʪʠʥ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘ-

ʯʘ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʪʽʡ ʞʝ ʧʣʦʱʠʥʽ. ɺ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʪʝʭʥʽʮʽ ʜʣʷ ʦʙʰʠʚʦʢ ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ ʤʘʣʘ ʤʘʩʘ, ʚʠʩʦʢʽ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ.  

ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʟʘʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʫʛʣʝʧʣʘʩʪʠʢʦʚʽ 

ʦʙʰʠʚʢʠ. ɺʫʛʣʝʮʝʚʽ ʚʦʣʦʢʥʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ, ʢʨʽʤ ʥʠʟʴ-

ʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤ ʧʠʪʦʤʠʤ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ ʽ, ʦʪʞʝ, ʞʦʨʩʪ-

ʢʽʩʪʶ. ʆʜʥʘʢ ʨʦʙʦʪʘ ʥʘ ʩʪʠʩʢ ʥʠʞʯʝ, ʥʽʞ ʨʦʙʦʪʘ ʥʘ ʨʦʟʪʷʛ [8]. 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʽʣʴʥʠʢʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʫʛʣʝʧʣʘʩʪʠʢʦʚʠʤ ʦʙʰʠʚ-

ʢʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʛʦ ʽ ʜʦʚʛʦʚʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʧʨʦ-

ʚʝʜʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʪʽʚ ʽ ʚʝʣʠʯʠʥ 

ʾʭ ʨʦʟʢʠʜʫ, ʨʦʟʨʦʙʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʢʦʥʩ-

ʪʨʫʢʮʽʡ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʧʘʥʝʣʽ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʛʦ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ.  

ɺ ʷʢʦʩʪʽ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʧʘʥʝʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʦʪʦʙʣʦʢ ʧʦ-

ʣʽʤʝʨʦʩʦʪʦʧʣʘʩʪ ï ʇʉʇ-1-2.5, ʰʘʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʦʙʰʠʚʢʠ ʚʠʛʦʪʦ-

ʚʣʷʶʪʴʩʷ ʟ ʩʪʨʽʯʦʢ ʋʊ-900-3ɸ-240ʕɼ ʽ ʋʆʃ-300-1ɸ, ʟʽ ʩʭʝʤʦʶ ʫʢʣʘʜʢʠ ʰʘʨʽʚ 

0Á; 45Á. ɺʫʛʣʝʮʝʚʽ ʩʪʨʽʯʢʠ ʧʨʦʩʦʯʫʶʪʴʩʷ ʝʧʦʢʩʠʜʥʠʤ ʩʧʦʣʫʯʥʠʢʦʤ ɽɼʊ-69.  

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʧʘʥʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʦʚʥʽ-

ʰʥʷ ʧʣʽʚʢʘ SYN SKIN.  

ɺ ʪʘʙʣʠʮʽ 1.2 ʧʨʠʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʽʯʢʠ ʋʊ-900-3ɸ. 

  



13 

ʊʘʙʣʠʮʷ 1.2 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʘ ʤʘʨʢʠ ʋʊ-900-3ɸ 

1.3.1 ɺʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʪʘʙʽʣʽʟʘʪʦʨ 

ʉʪʘʙʽʣʽʟʘʪʦʨ ʟʘʟʚʠʯʘʡ ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʦʦʧʦʨʥʫ ʙʘʣʢʫ, ʥʘʚʘʥʪʘʞʝʥʫ ʨʦʟʧʦ-

ʜʽʣʝʥʠʤʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʩʠʣʘʤʠ ʽ ʨʝʘʢʮʽʷʤʠ ʦʧʦʨ ʫ ʚʫʟʣʘʭ ʢʨʽʧʣʝʥʥʷ ʩʪʘʙʽʣʽ-

ʟʘʪʦʨʘ ʜʦ ʬʶʟʝʣʷʞʫ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʞ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʡʤʘʻ ʩʪʘʙʽ-

ʣʽʟʘʪʦʨ. ɿʦʚʥʽʰʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʦʧʝʨʝʥʥʷ ʚ ʧʦʣʴʦʪʽ 

ʦʙʫʤʦʚʣʝʥʽ ʥʦʨʤʘʤʠ ʤʽʮʥʦʩʪʽ [7]. ɺ ʧʨʘʢʪʠʮʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʥʦʨʤʫʚʘʥʥʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘʟʚʠʯʘʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ, ʷʢʽ ʧʦ-

ʚ'ʷʟʫʶʪʴ ʟ ʾʭ ʫʤʦʚʥʦʛʦ ʧʠʪʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʨʠʣʦ ʽ ʧʣʦʱʝʶ ʦʧʝʨʝʥʥʷ ɮʦʧ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʦʧʝʨʝʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʪʨʠ 

ʦʩʥʦʚʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʠʧʘʜʢʠ: 

Å ʚʨʽʚʥʦʚʘʞʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

Å ʤʘʥʝʚʨʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

Å ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʦʣʴʦʪʽ ʚ ʥʝʩʧʦʢʽʡʥʦʤʫ ʧʦʚʽʪʨʽ [8]. 

ʋ ʩʪʘʣʦʤʫ ʧʨʷʤʦʣʽʥʽʡʥʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʴʦʪʽ ʚʨʽʚʥʦʚʘʞʫʻ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʥʘ ɻʆ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʜʚʦʭ ʤʦʤʝʥʪʽʚ ʩʠʣ ʱʦʜʦ ʮʝʥʪʨʫ 

ʤʘʩ ʣʽʪʘʢʘ 

 ̇ ː˛ ˙̂̆ ̈ː˛ πȟ                                         (1.1) 

ʜʝ ̇ ː ˛ ˝̈ Ȣ̑ː ˛
̆ Ͻὒː  ̨ï ʧʦʚʟʜʦʚʞʥʽʡ ʤʦʤʝʥʪ ɻʆ; 

˝̈ Ȣ̑ː ˛
̆  ï ʟʨʽʚʥʦʚʘʞʫʚʘʣʴʥʠʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʩʠʣʘ ɻʆ; 

ὒː  ̨- ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʤʘʩ ʣʽʪʘʢʘ ʜʦ ʮʝʥʪʨʫ ʪʠʩʢʫ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ɻʆ; 

˙̂̆ ̈ː  ̨ï ʧʦʚʟʜʦʚʞʥʽʡ ʤʦʤʝʥʪ ʣʽʪʘʢʘ ʙʝʟ ɻʆ. 

ʇʦʚʟʜʦʚʞʥʽʡ ʤʦʤʝʥʪ ˙̂̆ ̈ː  ̨ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʟʘʣʝʞʥʦʩʪʽ 

˙̂̆ ̈ː˛  ά  ̂̆ ̈ː Ͻ̨Ὓː Ͻ̨ὦϽήȟ                                  (1.2) 

ʜʝ ά  ̂̆ ̈ː  ̨ï ʢʦʝʬʽʮʽʻʥʪ ʤʦʤʝʥʪʫ ʣʽʪʘʢʘ ʙʝʟ ɻʆ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʮʝʥʪʨʘ ʤʘʩʠ ʧʨʠ 

ʜʘʥʦʤʫ ʢʫʪʽ ʘʪʘʢʠ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʜʫʚʘʥʴ ʘʝʨʦʜʠʥʘʤʽʯ-

ʥʦʾ ʤʦʜʝʣʽ ʘʙʦ ʪʝʦʨʝʪʠʯʥʦ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʘʝʨʦʜʠʥʘʤʽʢʠ; 

Ὓː  ̨ï ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʧʝʨʝʥʥʷ; 

b ï ʩʝʨʝʜʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʘ ʭʦʨʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʧʝʨʝʥʥʷ; 

q ï ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʥʘʧʦʨʫ 

ʄʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ 

E1, ʄʇʘ 

ʄʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ 

E2, ʄʇʘ 

ʂʦʝʬ̔-

ʮʽʻʥʪ 

ʇʫʘʥ-

ʩʦʥʘ 

ʄʦʜʫʣʴ 

ʟʜʚʠʛʫ, 

G12 , ʄʇʘ 

ʊʦʚʱʠʥʘ 

ʤʦʥʦʰʘʨʫ, 

ʤʤ 

ʄʝʞʘ ʤʮ̔-

ʥʦʩʪʽ ʧʨʠ 

ʨʦʟʪʷʛʫ-

ʚʘʥʥʽ, ʇʘ 

ʑʽʣʴʥʽʩʪʴ, 

ʛ/ʤ
2
 

65704,56 63743,23 0,07 6374,32 0,2 50 240 
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ή
 Ͻ 

,                                                       (1.3) 

V= 277.7 ʤ/ʩ ï ʢʨʝʡʩʝʨʩʴʢʘ ʰʚʠʜʢʽʩʪʴ ʧʦʣʴʦʪʫ; 

ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ ʢʨʝʡʩʝʨʩʴʢʽʡ ʚʠʩʦʪʽ ʧʦʣʴʦʪʫ 

” ”Ͻ   ȟ -                                                                1.4)  

” = 1.225 ʢʛ/ʤ
3
 ï ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ; ʅ = 17 ʢʤ ï ʢʨʝʡʩʝʨʩʴʢʘ ʚʠʩʦʪʘ ʧʦʣʴʦʪʫ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ ʚ ʬʦʨʤʫʣʠ (1.3) ʽ (1.4): 

” ρȢςςυςπρχȾςπρχ  0,099 ʢʛ/ʤ
3
; 

ή
Ȣ ᶻ Ȣ

 =38,17 ʢʅ/ʤ
2
. 

ʋ ʩʪʘʣʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʴʦʪʽ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʤʘʥʝʚʨʦʚʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʙʣʠʟʴʢʠʡ ʜʦ ʥʫʣʷ, ʚʠʟʥʘʯʘʣʴʥʠʤ ʻ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʽʩʥʦʛʦ ʥʘʧʦʨʫ.  

ʊʦʜʽ: Mʙʝʟ ɻʆ å mz 0;  

ʜʝ mz 0 = 0.07 ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʦʤʝʥʪʫ ʧʨʠ ʉʫ = 0. 

ʊʦʜʽ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʚʨʽʚʦʚʘʞʫʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ɻʆ 

˝̃ Ȣ̑ː ˛
̑

ὪϽ ̋̃Ȣ̑ː˛
̆ ά  ̂̆ ̈ː Ͻ̨Ὓː Ͻ̨ὦϽήϽὪȾὒː ,̨                  (1.5) 

f = 2 ï ʢʦʝʬʽʮʽʻʥʪ ʙʝʟʧʝʢʠ. 

˝̃ Ȣ̑ː ˛
̑

  πȢπχϽ 6.69Ā1.32Ā38.17Ā103
Ā2/3.74 = 126,2 ʢʅ. 

ʄʘʥʝʚʨʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ɻʆ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʤʘʥʝ-

ʚʨʫ ʣʽʪʘʢʘ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʙʣʠʞʝʥʦʶ ʬʦʨʤʫʣʦʶ  

˝̍̆  ὯϽὲ̆ Ͻά ϽὫϽὛː Ⱦ̨Ὓ ,                               (1.6) 

ʜʝ k =0,33 ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʽʩʥʦʛʦ ʥʘʧʦʨʫ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʠʧʘʜʢʫ ʢʨʠʣʘ ʧʦ ʪʘʙʣʠʮʷʤ, ʧʨʠʙʣʠʟʥʦ; 

ʜʝ  ὲ̆  = 3 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ; 

m0 = 8625 ʢʛ ï ʟʣʽʪʥʘ ʤʘʩʘ ʣʽʪʘʢʘ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ:  

˝̍̆  πȢσσϽσϽψȢφςυϽρπϽωȢψρϽφȢφωȾςσ  = 25,3 kH; 

˝̍
̑
ὪϽ̋̍

̆ = 2Ā25.3 = 50,6 kH. 

ʄʘʥʝʚʨʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʥʽ ʧʽʜʩʫʤʦʚʫʚʘʪʠʩʷ ʟ ʫʨʽʚʥʦʚʘʞʫʶʯʠʤ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷʤ ὖ̒̔̍ ˝̃ Ȣ̑ː ˛
̑

˝̍
̑
 = 126.2 + 50.6 = 176,8 kH ʽ ʨʦʟʧʦʜʽʣʷʪʠʩʷ 

ʚʟʜʦʚʞ ʭʦʨʜʠ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʟʛʽʜʥʦ ʟ ʧʣʦʱʝʶὖ̒̓  ὖ̒̔Ͻ̍Ὓː˛ ρρψȟσ kH. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʦʧʝʨʝʥʥʷ ʧʨʠ ʧʦʣʴʦʪʽ ʚ ʥʝʩʧʦʢʽʡʥʦʤʫ 

ʧʦʚʽʪʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʚʨʽʚʥʦʚʘʞʫ ʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʣʷ ʨʝʞʠʤʫ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʴʦʪʫ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʫʤʦʚʣʝʥʦʛʦ ʜʽʻʶ ʧʦʨʠʚʽʚ ʧʦʚʽʪʨʷ  

ὖ̎Ȣ̐Ȣ
̆ ρȢυ Ͻ̒Ͻὠ ϽὛː  ̨,                                    (1.7) 

ʜʝ ʩ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʙʝʨʝʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤ 1,4 ʧʨʠ ʄι0.8,  
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˙ πȢπρς ή ι 0.8, 

ʪʦʜʽ  ὖ̎Ȣ̐Ȣ
̆ ρȢυϽρȢτϽςχχȢχϽφȢφω = 3901 H. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʥʝʩʧʦʢʽʡʥʦʤʫ ʧʦʚʽʪʨʽ  

ὖ̎Ȣ̐Ȣ
̑

 ὖ̎Ȣ̐Ȣ
̆ ϽὪ σωπρϽς χψȟπς kH. 

ʉʫʤʘʨʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʦʣʴʦʪʽ ʚ ʥʝʩʧʦʢʽʡʥʦʤʫ ʧʦʚʽʪʨʽ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʦʧʝʨʝʥʥʷ:  

ὖ̒̔̍  ̋̃Ȣ̑ː˛
̑

 ὖ̎Ȣ̐Ȣ
̑

ρςφȟς χψȟπς ςπτȟςς kH. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʧʝʨʝʥʥʷ ʨʦʟʧʦʜʽʣ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʧʦ ʭʦʨʜʽ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʥʦʨʤ ʤʽʮʥʦʩʪʽ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

(ʨʠʩʫʥʦʢ 1.4): 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ɻʆ 

ɿʘ ʨʦʟʤʘʭʦʤ ʦʧʝʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʡʦʛʦ 

ʭʦʨʜʘʤ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʥʝʩʝʤʦ ʚ ʪʘʙʣʠʮʶ 1.3. 

ʊʘʙʣʠʮʷ 1.3 ï ʈʦʟʨʘʭʫʥʦʢ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦʛʦʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ɻʆ 

ʈʦʟʨʘʭʫʥʦʢ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦʛʦʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

()ʤzb ,  .ʢʦʨʥb  ʢʽʥʮb  

2,680 0,9 

ʤʢʅq /,  58 22,5 

 

1.3.2 ʈʦʟʨʘʭʫʥʦʢ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ, ʟʛʠʥʘʶʯʠʭ ʽ ʥʘʚʝʜʝʥʠʭ ʤʦʤʝʥʪʽʚ  

ʈʦʟʨʘʭʫʥʦʢ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʧʦ ʧʝʨʝʪʠʥʘʭ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝʤʦ ʚʨʘ-

ʭʦʚʫʚʘʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʽ ʤʘʩʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʘʢʮʽʾ ʫ ʚʫʟʣʘʭ ʥʘʚʽ-

ʰʫʚʘʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʜʦ ʬʶʟʝʣʷʞʫ. ɺʠʟʥʘʯʠʤʦ ʟʥʘʯʝʥʥʷ ή̔̃̐̌  ʽ ή̔̒Ȣ̓   ʚ ʧʝʨʝʪʠ-

ʥʘʭ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʝʧʶʨ Q, Mʟʛ, Mʧʨʠʚ ʫʟʜʦʚʞ ʨʦʟʤʘʭʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʨʦʧʦʨ-

ʮʽʡʥʦ ʭʦʨʜʘʤ ʧʝʨʝʨʽʟʽʚ. 

ή̔̃̐̌ ὖ̒ Ȣ̓̋ ̏̎Ͻ̒ὦᾀ,                                          (1.8) 

ʜʝ b(z) ï ʭʦʨʜʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. 

ή̔̒Ȣ̓  ὖ̔̒Ȣ̓Ͻὦᾀȟ                                             (1.9)  

ʜʝ ὖ̔̒Ȣ̓ ï ʩʢʣʘʜʦʚʘ ʚʟʜʦʚʞ ʦʩʽ çʫè ʚʽʜ ʨʽʚʥʦʜʽʶʯʦʛʦ ʤʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ,  
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ὖ̔̒Ȣ̓  ̋̏̎̒
̒̓ ̆

̋̏̎̒
̒̓ ȟ                                           (1.10) 

ʜʝ Ὃ̋ ̏̎̒
̒̓ ï ʚʘʛʘ ʩʪʘʙʽʣʽʟʘʪʦʨʘ (ʦʜʥʽʻʾ ʢʦʥʩʦʣʽ), Ὃ̋ ̏̎̒

̒̓ = 427.5 H, Ὓ̋̏̎̒
̒̓ = 3.345 ʤ

2
, 

     ὲ̆ ςȢυ,  f = 2. 

˟̨̏̅ ὖ̔̒Ȣ̓  
Ȣ ᶻȢz

Ȣ  
φυρ 

̍
  . 

ʉʫʤʘʨʥʝ ʧʦʛʦʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʥʩʦʣʴ ʩʪʘʙʽʣʽʟʘʪʦʨʘ  

ήВ ή̔̃̐̌ ή̔̒̓,                                            (1.11) 

ʇʦʙʫʜʫʻʤʦ ʝʧʶʨʠ ʧʝʨʝʨʽʟʫʶʯʠʭ ʩʠʣ ʽ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʩʪʘʙʽʣʽʟʘʪʦʨ ʚ ʧʦʣʴʦʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘʥʦʩʠʤʦ ʚ ʪʘʙʣʠʮʶ 1.4. 

ʊʘʙʣʠʮʷ 1.4 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʨʽʟʫʶʯʠʭ ʩʠʣ ʽ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ 

l, ʤ b, ʤ 
ʚʦʟʜ

ʫq , ʢʅ/ʤ 
.ʩʪ

ʫq , ʢʅ/ʤ äq , ʢʅ/ʤ Q, ʢʅ ʄ, ʢʅĿʤ 

0 2,860 688,3 2,5092 690,81 0 0 

0,9 2,16 452,12 1,6482 453,76 317,63 110,17 

2,3 1,78 371,14 1,353 372,49 763,61 723,43 

3,7 1,4 303,66 1,107 304,77 1036,21 1565,55 

4,6 0,9 290,16 1,0578 291,22 1194,01 2112,34 

ɹʫʜʫʻʤʦ ʝʧʶʨʠ ʧʝʨʝʨʽʟʫʶʯʠʭ ʩʠʣ ʽ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ (ʨʠʩʫʥʦʢ 1.5). 

 

ʈʠʩʫʥʦʢ 1.5 ï ɽʧʶʨʠ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʽ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 
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1.4 ʈʦʟʨʘʭʫʥʦʢ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʧʘʥʝʣʽ ʥʘ ʤʽʮʥʽʩʪʴ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʧʘʥʝʣʽ (ʨʠʩʫʥʦʢ 1.6) ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʧʘʥʝʣʽ ʟ ʩʪʽʣʴʥʠʢʦʚʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ: 

- ŭʥʩ ï ʪʦʚʱʠʥʘ ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʧʘʥʝʣʽ; 

 hʟ ï ʚʠʩʦʪʘ ʩʦʪʦʚʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ; 

- ʘ ï ʨʦʟʤʽʨ ʩʦʪʦʚʦ ʾʢʦʤʽʨʢʠ; 

- ŭʟ ï ʪʦʚʱʠʥʘ ʬʦʣʴʛʠ ʩʦʪʦʚʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ [12]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʴ: 

- ʟʛʠʥʘʶʯʽʡ ʤʦʤʝʥʪ ʄʟʛ = 2122,3 ʢʅĀʤ; 

- ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ Q = 1194,01 ʢʅ. 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʇʘʨʘʤʝʪʨʠ ʧʘʥʝʣʽ ʟ ʩʪʽʣʴʥʠʢʦʚʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ 

ɺʠʙʝʨʝʤʦ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʪʦʚʦʾ ʧʘʥʝʣ:̔ 

- ʥʝʩʫʯʠʡ ʰʘʨ ï ʘʣʶʤʠʥʠʝʚʳʡ ʩʧʣʚʘ 2040 (ɼ16ɸʊ); 

- ʩʦʪʠ ï ɸʄʛ-2ʄ;  

- ʢʣʝʡ ï ɺʂ-32-200. 

ʅʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʥʝʣʽ ʧʦ ʤʦʥʦʛʨʘʤʽ ʟ ʫʤʦʚʠ, ʱʦ ʚʘʛʘ 1 ʤ
2
 ʧʘʥʝʣʽ ʟ 

ʩʪʽʣʴʥʠʢʦʚʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʜʦʨʽʚʥʶʻ ʤʘʩʽ 1 ʤ
2
 ʦʙʰʠʚʢʠ ʟ ʤʘʪʝʨʽʘʣʫ 2040 ʪʦʚ-

ʱʠʥʦʶ 1ʤʤ. ɺʠʟʥʘʯʘʻʤʦ ʧʘʨʘʤʝʪʨʠ ʧʘʥʝʣʽ ʟ ʩʪʽʣʴʥʠʢʦʚʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ: 

ŭʥʩ = 0,3ʤʤ; hʟ = 12ʤʤ; ʘ = 6ʤʤ; ŭʟ = 0,025ʤʤ. 

ɿʨʦʙʠʤʦ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʪʨʠʰʘʨʦʚʦʾ ʧʘʥʝʣʽ, ʧʦʧʝʨʝʜʥʴʦ ʟʨʦʙʠ-

ʚʰʠ ʥʘʩʪʫʧʥʽ ʜʦʧʫʱʝʥʥʷ: ʧʘʥʝʣʴ ʧʨʘʮʶʻ ʥʘ ʩʪʠʩʢ ʽ ʪʦʤʫ, ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ 

ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʟʘ ʝʤʧʽʨʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ 

ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ [12]. 

ɸʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʢʨʠʪʠʯʥʠʭ 

ʥʘʧʨʫʛ ʩʪʠʩʥʝʥʥʷ (ůʢʨ), ʜʦʪʠʯʥʠʭ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʛ ʩʪʠʩʥʝʥʥʷ (Űʢʨ), ʪʦʙʪʦ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʭ, ʚʠʟʥʘʯʝʥʥʶ ʜʽʡʩʥʠʭ (ůʜ  Űʜ) ʥʘʧʨʫʛ, ʱʦ ʜʽʶʪʴ ʥʘ ʪʨʠʰʘ-

ʨʦʚʫ ʧʘʥʝʣʴ. ʇʨʦʧʦʥʦʚʘʥʫ ʪʨʠʰʘʨʦʚʫ ʧʘʥʝʣʴ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʣʽʪʘʢʫ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚʠ ůʜ ᾽ ůʢʨ, ʠ ůʜ ᾽ Űʜ. 

ʂʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

2
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1

1

1

nn

n
ss

++

+
= ɺʢʨ ,                                                        (1.12) 
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2
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1

1

nn

n
tt
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+
= ɺʢʨ ,                                                    (1.13) 

ʜʝ ůʚ ï ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ; 

     Űʚ ï ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʧʨʠ ʟʩʫʚʽ. 

ʢʨ

ɺ

s

s
n=1 ,                                                                  (1.14) 

ʢʨ

ɺ

t

t
n=2 ,                                                                   (1.15) 

ʜʝ ůʢʨ ï ʢʨʠʪʠʯʥʘ ʥʘʧʨʫʛʘ ʩʪʠʩʥʝʥʥʷ ʜʦ ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ; 

     Űʢʨ ï ʢʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʜʦ ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

ɺʚʝʜʝʤʦ ʢʦʝʬʽʮʽʻʥʪ, 1
)1(

1
2
B

x+
, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʥʝʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʛʽʧʦʪʝʟʠ 

ʧʣʦʩʢʠʭ ʧʝʨʝʪʠʥʽʚ ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʘʥʝʣʝʡ. ʊʦʜʽ: 

02)1(

1
s

x
s ³

+
=ʢʨ ,                                                   (1.16) 

ʜʝ ů0 ï ʢʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʽʜʨʘʭʦʚʘʥʝ ʟʘ ʫʤʦʚʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʛʽʧʦʪʝʟʠ 

ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ; 

3

2

8,10

Gb

ɽh ʥʩʥʩʟ

³

³³³
=

d
x ,                                                 (1.17) 

ʜʝ ɽʥʩ ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʥʝʩʫʯʠʭ ʰʘʨʽʚ; 

     G3 ï ʤʦʜʫʣʴ ʟʩʫʚʫ ʤʘʪʝʨʽʘʣʫ ʟʘʧʦʚʥʶʚʘʯʘ. 

ʧʦʛ

ʧʦʛʥʩ

Fb

IE

³

³³
=

20

43
s ,                                                     (1.18) 

ʜʝ Iʧʦʛ ï ʧʦʛʦʥʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ; 

     Fʧʦʛ ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʘʥʝʣ.̔ 

2

3

2

3 2)
2

(2 hhI ʥʩ
ʥ

ʥʩʧʦʛ ³³º+³³= d
d

d ,                                       (1.19) 

ʥʩʧʦʛF d³=2 .                                                      (1.20) 

ʆʪʨʠʤʘʻʤʦ: 
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Eʥʩ³
=s ,                                                     (1.21) 

ʜʝ b ï ʰʠʨʠʥʘ ʧʘʥʝʣʽ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ. 

ʇʽʜʩʪʘʚʠʤʦ ů0 ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ůʢʨ 

2
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2 )/(

43

)1(

1

hb

Eʥʩ
ʢʨ

³
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+
=

x
s .                                              (1.22) 

ʅʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʘʥʥʽ ʧʦ ʤʘʪʝʨʘ̔ʣʘʤ ʥʝʩʫʯʦʛʦ ʰʘʨʫ  ̔ʩʦʪʦʚʦʛʦ 

ʟʘʧʦʚʥʶʚʘʯʘ [12]: 

ɼʣʷ ʩʧʣʘʚʫ2040: 

Eʥʩ=70607,89 ʄʇʘ; ůʚ=264,77 ʄʇʘ; Űʚ=304 ʄʇʘ; ůʚ=460,91 ʄʇʘ; ɔ=2,75 ʛ/ʩʤ
2
. 
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ɼʣʷ ʩʧʣʘʚʫ ɸʄʛ-2ʄ: 

Eʟ=68646,56 ʄʇʘ; ůʚ=2596,50 ʄʇʘ; ɔ=2,68 ʛ/ʩʤ
2
; G3=198,48 ʄʇʘ. 

ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ ʚ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʫʣʠ: 

01,0
24,20)1200(
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2
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ʂʨʠʪʠʯʥʘ ʥʘʧʨʫʛʘ ʩʪʠʩʥʝʥʥʷ ʜʦ ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʜʣʷ ʪʨʠʰʘʨʦʚʦʾ ʧʘ-

ʥʝʣʽ: 
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ʂʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʟʩʫʚʫ ʜʦ ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʜʣʷ ʪʨʠʰʘʨʦʚʦʾ ʧʘʥʝʣʽ:
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=t ,                                            (1.23) 

ʜʝ R1 ï ʜʣʷ ʨʽʟʥʠʭ ɝ, R1=4,2. 

ʄʘʶʯʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʚʝʣʠʯʠʥʠ ʧʨʦʚʦʜʠʤʦ ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʛ 

ʟʩʫʚʫ ʜʦ ʤʝʞʽ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 
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ʢʨt  ʄʇʘ. 

ʄʘʶʯʠ Űʢʨ, ʚʠʟʥʘʯʠʤʦ ʥʦʤʽʥʘʣʴʥʽ ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʟʩʫʚʫ Űʢʨ ʧʦ ʟʘʣʝʞ-
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ʄʘʶʯʠ ůʢʨ ʚʠʟʥʘʯʠʤʦ ʥʦʤʽʥʘʣʴʥʽ ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʛʠ ʩʪʠʩʥʝʥʥʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 
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= ɺʢʨ ,                                            (1.25) 
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)49,1(49,11

49,11
47

1

1
22

11

1 =
++

+
=

++

+
=

nn

n
ss ɺʢʨ ʄʇʘ. 

ɼʘʣʽ ʚʠʟʥʘʯʠʤʦ ʜʽʶʯʽ ʥʦʨʤʘʣʴʥʽ ʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʛʠ (ůʜ  Űʜ). 

ʇʝʨʝʨʽʟʫʶʯʫ ʩʠʣʫ ʽ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʙʝʨʝʤʦ ʟ ʛʨʘʬʽʢʽʚ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʜʫʚʦʢ ʬʶʟʝʣʷʞʫ [10]: 

Q = 1194 H; ʄʠʟʛ = 2122 HĀm; 
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ʜʝ R ï ʨʘʜ̔ʫʩ ʢʨʠʚʠʟʥʠ ʧʘʥʝʣʽ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ. 

ʆʪʨʠʤʘʣʠ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ůʜ ᾽ ůʢʨ, ʠ ůʜ ᾽ Űʜ ʚʠʢʦʥʫʻʪʴʩʷ. ɿ ʮʴʦʛʦ ʩʣʽ-

ʜʫʻ, ʱʦ ʧʘʥʝʣʴ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ. 

1.5 ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

1. ʊʝʦʨʝʪʠʯʥʘ ʩʭʝʤʘ ɻʆ ï ʢʨʝʩʣʝʥʥʷ ɽɹ- 3010-600. 

2. ʅʽʚʝʣʶʚʘʣʴʥʘ ʩʭʝʤʘ - ʢʨʝʩʣʝʥʥʷ ɽɹʋ-0001-360. 

3. ɿʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨ ʧʦ ʊʋ 72-31-01. 

4. ʇʦʢʨʠʪʪʷ ʜʝʪʘʣʝʡ 5ʚʭ; -7ʚʭ; -43ʚʭ; -45ʚʭ ʘʥʦʜʫʚʘʪʠ ʙʝʟʙʘʨʚʥʦ. ɿʦʚʥʽʰʥʷ 

ʧʦʚʝʨʭʥʷ ï ʣʘʢ ɸʂ-113. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ - ʛʨʫʥʪ ʌʃ-086. 

5. ʇʦʩʪʘʥʦʚʢʫ ʟʘʢʣʝʧʦʢ ʚ ʜʝʪʘʣʽ ɽɹ-3100-603 ʧʨʦʚʦʜʠʪʠ ʥʘ ʩʠʨʦʤʫ ʛʨʫʥʪʽ 

ɻʌ-031 ʧʦ ʊʆ ˉ 80- 0061- 63. 

6. ʇʝʨʝʜʥʽʡ ʩʪʨʠʥʛʝʨ ʜʝʪʘʣʽ ï 9ʚʭ ʟ ʢʦʥʫʩʥʦʛʦ ʣʠʩʪʘ 720 ʭ 3600 0.42  ʥʘ 1 ʤ 

ʧʦʯʘʪʦʢ ʢʦʥʫʩʘ ʟ 2,1 ʤʤ. 

7.  ɿʘʜʥʽʡ ʩʪʨʠʥʛʝʨ ʜʝʪʘʣʽ ï 11ʚʭ ʟ ʢʦʥʫʩʥʦʛʦ ʣʠʩʪʘ 720 ʭ 3600 0,42 ʥʘ 1 ʤ 

ʧʦʯʘʪʦʢ ʢʦʥʫʩʘ ʟ 2,55 ʤʤ. 

8. ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʦʩʪʘʥʦʚʢʘ ʚʠʨʽʚʥʶʶʯʠ ʧʨʦʢʣʘʜʦʢ ʪʦʚʱʠʥʦʶ ʜʦ 0,8 ʤʤ ʟ 

ʩʣʘʚʫ 2040 ʥʘ ʝʣʝʤʝʥʪʠ ʢʘʨʢʘʩʫ ʧʽʜ ʦʙʰʠʚʢʫ ʜʦ 5 % ʜʦʚʞʠʥʠ ʰʚʽʚ. 

9. ɼʝʪʘʣʽ ʭʚʦʩʪʦʚʦʛʦ ʚʽʜʩʽʢʫ ʟʘ ˉ ɽɹ- 3100- 600 13 ʚʭ; -15 ʚʭ ʚʠʛʦʪʦʚʣʷʶʪʴ-

ʩʷ ʦʜʥʽ ʧʨʘʚʽ ʜʣʷ ʦʙʦʭ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ. 

10.  ɿʘʭʠʩʪ ʟʘʤʠʢʘʶʯʠʭ ʽ ʟʘʢʣʘʜʥʠʭ ʛʦʣʽʚʦʢ ʟʘʢʣʝʧʦʢ ʽ ʤʽʩʮʷ ʟʘʧʠʣʦʚʢʠ ʧʨʦ-

ʚʦʜʠʪʠ ʧʦ ʊʆ ˉ 80- 0061- 63, ʥʝʨʦʟôʻʤʥʽ ʙʦʣʪʦʚʽ ʟôʻʜʥʘʥʥʷ ʽ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʴ 

ʛʨʫʥʪʫʚʘʪʠ ʛʨʫʥʪʦʤ ɸʂ -069. 

11.  ɼʦʧʫʩʢʠ ʥʘ ʚʽʣʴʥʽ ʨʦʟʤʽʨʠ ʧʦ 22ɸʊ-52. 
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2 ʊɽʍʅʆʃʆɻɯʏʅʀʁ ʈʆɿɼɯʃ 
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2.1 ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ ʮʝʭʫ  

ʎʝʭ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʨʦʟʤʽʨ-

ʥʦʶ ʦʙʨʦʙʢʦʶ ʟʽ ʟʥʷʪʪʷʤ ʧʨʠʧʫʩʢʫ. ʆʩʥʦʚʫ ʚʠʨʦʙʽʚ ʩʢʣʘʜʘʶʪʴ ʜʝʪʘʣʽ ʤʘʣʠʭ ʪʘ 

ʩʝʨʝʜʥʽʭ ʛʘʙʘʨʠʪʽʚ. 

ʆʩʥʦʚʥʽ ʜʝʪʘʣʽ ʧʦʜʽʣʝʥʽ ʥʘ ʢʣʘʩʠ ʥʘ ʾʭʥʽʡ ʚʠʜ: 

- ʢʦʨʧʫʩʥʽ ʜʝʪʘʣʽ; 

- ʢʨʠʰʢʠ; 

- ʧʣʘʩʢʽ ʜʝʪʘʣʽ; 

- ʜʨʽʙʥʽ ʜʝʪʘʣʽ; 

- ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ. 

ɺʠʜʠ ʟʘʛʦʪʦʚʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʝʪʘʣʽ ʫ ʮʴʦʤʫ ʮʝʭʫ: 

- ʣʠʪʪʷ ʚ ʢʦʢʽʣʴ, ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʧʣʘʚʣʷʶʪʴʩʷ, ʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʬʦʨʤʠ; 

- ʭʦʣʦʜʥʝ ʪʘ ʛʘʨʷʯʝ ʰʪʘʤʧʫʚʘʥʥʷ; 

- ʨʽʟʥʠʡ ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ. 

ʋ ʮʝʭʫ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʝʪʘʣʽ ʟ ʨʽʟʥʠʤʠ ʤʘʨʢʘʤʠ ʤʘʪʝʨʽʘʣʫ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʚʠʩʦʢʦʤʽʮʥʦʾ ʩʪʘʣʽ, ʟʘʢʽʥʯʫʶʯʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʧʽʜʜʘ-

ʚʘʣʠʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. 

2.1.1 ʈʦʟʨʦʙʢʘ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʜʝʪʘʣʝʡ ʮʝʭʫ 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʦʩʥʘʱʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʪʘ ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʢʣʘʩʠʬʽʢʘʪʦʨ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘ-

ʣʝʡ ʫ ʮʝʭʫ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʻ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʩʢʦ-

ʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʢʣʘʩʠʬʽʢʘʪʦʨʽ ʜʝʪʘʣʝʡ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʦʟʥʘʢʠ, ʟʘ ʷʢʠʤʠ ʧʦʜʽʣʷʶʪʴ ʜʝ-

ʪʘʣʽ ʥʘ ʢʣʘʩʠ: 

- ʨʦʟʤʽʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; 

- ʛʨʫʧʘ ʤʘʪʝʨʽʘʣʫ; 

- ʚʠʜ ʜʝʪʘʣʽ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

- ʚʠʜ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ; 

- ʢʚʘʣʽʪʝʪ ʪʦʯʥʦʩʪʽ; 

- ʧʘʨʘʤʝʪʨ ʰʦʨʩʪʢʦʩʪʽ; 

- ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʜʝʪʘʣʝʡ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ; 

- ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ. 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʢʝʨʫʚʘʣʠʩʷ ʨʦʟʤʽʨʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʶ, ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʠʜʦʤ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʽʚʢʠ. ʂʣʘʩʠʬʽ-

ʢʘʪʦʨ ʜʝʪʘʣʝʡ, ʢʨʽʤ ʢʣʘʩʫ ʚʠʨʦʙʫ, ʤʽʩʪʠʪʴ: ʝʩʢʽʟ ʜʝʪʘʣʽ, ʤʘʨʢʫ ʤʘʪʝʨʽʘʣʫ, ʥʘʟʚʫ 

ʜʝʪʘʣʽ, ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʝʣʠʯʠʥʫ ʚʠʨʦʙʥʠʯʦʾ ʧʘʨʪʽʾ ʥʘ ʮʝʭ. 
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ʂʣʘʩʠʬʽʢʘʪʦʨ ʜʘʻ ʥʘʦʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʝʪʘʣʝʡ ʦʙʨʦʙʣʶ-

ʚʘʥʠʭ ʫ ʮʝʭʫ, ʚ ʥʴʦʤʫ ʜʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘ-

ʣʝʡ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʪʠʧʦʚʠʡ ʪʝʭʧʨʦʮʝʩ ʩʪʦʩʦʚʥʦ ʧʨʝʜʩʪʘʚʥʠʢʘ 

ʢʦʞʥʦʛʦ ʢʣʘʩʫ. 

2.2 ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ 

ʇʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʜʦ-

ʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʚ 20 - 25 ʨʘ-

ʟʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 2-5 ʨʘʟʽʚ ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝ-

ʪʘʣʝʡ ʫ 5-10 ʨʘʟʽʚ. 

2.2.1 ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʠʧʦʚʦʾ ʜʝʪʘʣʽ 

ʋ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʽ ʷʢ ʧʨʠʢʣʘʜ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʜʨʽʙʥʠʭ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʙʫʣʘ ʦʙʨʘʥʘ ʙʘʣʢʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʚʽʜʩʪʨʽʣʫ ʪʝʧʣʦʚʠʭ ʧʘʩʪʦʢ ɸʉʆ-2ɺ (ʨʠʩʫʥʦʢ 2.1).  

ɹʘʣʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʣʽʚʘʨʥʦʛʦ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ʤʘʨʢʠ 

ZE10A (ʉʐɸ) ʘʙʦ TA55RS (ɸʥʛʣʽʷ). 

 

ʈʠʩʫʥʦʢ 2.1 - ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʠ çɹʘʣʢʘè  

ʄʘʪʝʨʽʘʣ ʥʘʣʝʞʘʪʴ ʜʦ ʩʠʩʪʝʤʠ MG-AL-ZN ʽ ʤʘʻ ʭʦʨʦʰʽ ʣʠʚʘʨʥʽ, ʚʠʩʦʢʽ 

ʤʝʭʘʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʧʣʘʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘ-

ʚʘʥʪʘʞʝʥʠʭ ʜʝʪʘʣʝʡ ʫ ʧʽʱʘʥʠʭ ʪʘ ʦʙʦʣʦʥʢʦʚʠʭ ʬʦʨʤʘʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʣʠʪʪʽ ʚ ʢʦ-

ʢʽʣʴ ʪʘ ʧʽʜ ʪʠʩʢʦʤ [12]. 

ɸʣʶʤʽʥʽʡ ʪʘ ʮʠʥʢ ʧʽʜʚʠʱʫʶʪʴ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʣʘʚʫ (ʧʨʠʯʦʤʫ 

ʚʧʣʠʚ ʘʣʶʤʽʥʽʶ ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʠʣʴʥʽʰʝ, ʥʽʞ ʮʠʥʢʫ), ʘ ʤʘʨʛʘʥʝʮʴ ʧʦʢʨʘʱʫʻ ʢʦ-

ʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʦʢʠʩʣʶʚʘʥʦʩʪʽ ʩʧʣʘʚʠ ʮʽʻʾ ʛʨʫʧʠ ʚʚʦʜʷʪʴ ʙʝʨʠʣʽʡ (ʜʦ 

0,002% ʧʨʠ ʣʠʪʪʷ ʚ ʧʽʱʘʥʽ ʬʦʨʤʠ ʽ ʢʦʢʽʣʴ ʽ ʜʦ 0,01% ʧʨʠ ʣʠʪʪʽ ʧʽʜ ʪʠʩʢʦʤ).  

ʄʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʣʽʚʘʨʥʦʛʦ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʛʦʩʪ-

ʨʦʟʘʪʦʯʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ 

(ʄʆʈ) ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. ʅʘ ʜʽʣʷʥʮʽ ʦʙʨʦʙʢʠ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʦʜʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 

2.2 - 2.5. 
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ʊʘʙʣʠʮ ̫2.2  ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A, % 

Fe Si Mn Ni Al  Cu Zr Be Mg Zn ɼʦʤʽʰʦʢ 

ʜʦ  

0.06 

ʜʦ 

0.25 

0.15 

- 0.5 

ʜʦ 

0.01 

7.5 - 

9 

ʜʦ 

0.1 

ʜʦ 

0.002 

ʜʦ 

0.002 

89.1 - 

92.15 

0.2 - 

0.8 

ʽʥʰʽ 0.1; 

ʚʩʴʦʛʦ 0.5 

ʊʘʙʣʠʮ ̫2.3  ʃʠʚʘʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ZE10A 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ÁC 600 - 430  

ʊʝʤʧʝʨʘʪʫʨʘ ʣʠʪʪʷ, ÁC 720 - 800  

ʃʠʚʘʨʥʝ ʫʩʘʜʞʝʥʥʷ, % 1.1 - 1.3  

ʊʘʙʣʠʮ ̫2.4  ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ZE10A ʧʨʠ ʊ=20Áʉ  

 

 

ʊʘʙʣʠʮʘ 2.5  ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʛʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ZE10A 

T, ʛʨʘʜ E 10
- 5,

 ʄʇʘ
 
 l, ɺʪ/(ʤĿʛʨʘʜ) g, ʢʛ/ʤ

3
 C, ɼʞ/(ʢʛĿʛʨʘʜ) 

20 0.43 78.9 1810 1046.7 

ʊʝʭʧʨʦʮʝʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ çɹʘʣʢʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʦʧʝʨʘʮʽʡ, 

ʪʘʢʠʭ ʷʢ ʪʦʨʮʝʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʢʠʰʝʥʴ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʦ ʢʦʥʪʫ-

ʨʫ, ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʣʝʥʥʷ. ʆʩʥʦʚʥʘ ʯʘʩ-

ʪʠʥʘ ʦʧʝʨʘʮʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʏʇʋ ʤʦʜʝʣʽ 

Schaublin SA 100 CNC (ʐʚʝʡʮʘʨʽʷ).  

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ ʤʦʜʝʣʽ Schaublin SA 100 CNC ʥʘʚʝʜʝʥʦ 

ʫ ʪʘʙʣʠʮʽ 2.6. 

ʊʘʙʣʠʮʘ 2.6  ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ Schaublin SA 100 CNC 

ʂʣʘʩ ʪʦʯʥʦʩʪʽ  ɸ 

ʈʦʟʤʽʨʠ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ, ʤʤ 1250ʭ500 

ʅʘʡʙʽʣʴʰʝ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʨʝʪʢʠ Z, ʤʤ 630 

ʄʝʞʘ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ, 1/ʭʚ 20-2500 

ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʘ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ, ʢɺʪ 17 

ʐʚʠʜʢʦʩʪʽ ʨʦʙʦʯʠʭ ʧʝʨʝʤʽʱʝʥʴ ʍ, Y ʤʤ/ʭʚ 1-10000 

ʐʚʠʜʢʦʩʪʽ ʨʦʙʦʯʠʭ ʧʝʨʝʤʽʱʝʥʴ Z ʤʤ/ʭʚ 1-7000 

ʇʨʠʩʢʦʨʝʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʍ, Y, ʤʤ/ʭʚ 10000 

ʂʽʣʴʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʤʘʛʘʟʠʥʽ, ʰʪ. 28 

ʊʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʍ (ʩʪʦʣʘ) , ʤʤ 0,002 

ʊʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ Y (ʧʦʚʟʫʥʘ) , ʤʤ 0,002 

ʊʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ Z (ʚʝʨʪʠʢʘʣʴʥʘ) , ʤʤ 0,02 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʚʝʨʩʪʘʪʫ (ɼʭʐʭɺ), ʤʤ 10000 

ʄʘʩʘ ʚʝʨʩʪʘʪʫ, ʢʛ 10000 

  

ůʚ, ʄʇʘ ůʪ, ʄʇʘ ŭ,% ɣ, % KCU, ʢɼʞ/̍  

250-255 90-120 4-9 1.6-15 50 
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2.2.2 ʈʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʜʫ ʪʘ ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʢʽ 

ɺʠʙʽʨ ʚʠʜʫ ʟʘʛʦʪʽʚʢ̔ , ʟ ʷʢʦʾ ʤʘʻ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʜʝʪʘʣʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʛʘ-

ʪʴʤʘ ʯʠʥʥʠʢʘʤʠ. ʆʩʥʦʚʥʠʤʠ ʻ ʧʨʦʛʨʘʤʘ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʠʧ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʤʦʛʠ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʘʣʽ, ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥʰʽ. ʈʦʟʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ï çɹʘʣʢʘè ʚʠʨʦʙʫ ɸʉʆ-2ɺ. ʇʨʦ-

ʛʨʘʤʘ ʚʠʧʫʩʢʫ ï 1000 ʚʠʨʦʙʽʚ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʦʩʥʦʚʥʠʤ ʻ ʩʢʣʘʜʥʽʩʪʴ ʬʦʨʤʠ 

ʪʘ ʪʦʯʥʽʩʥʽ ʚʠʤʦʛʠ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʚʠʙʠʨʘʻʤʦ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʽʚʢʠ - 

ʣʠʪʪʷ ʚ ʢʦʢʽʣʴ [12].  

ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ - ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʙʣʠʞʝʥʥʷ ʬʦʨʤʠ ʟʘ-

ʛʦʪʦʚʢʠ ʜʦ ʬʦʨʤʠ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ, ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʦʚʝʨʭʦʥʴ, 

ʧʦʨʦʞʥʠʥ, ʚʠʩʪʫʧʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ - ʨʦʙʠʪʴ ʾʭ 

ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʤʠ ʧʨʠ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʝʪʘʣʝʡ ʟ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʛʦʪʦʚʢʠ-

ʚʽʜʣʠʚʢʠ: 

Å ʈʦʟ'ʻʤʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ, ʦʙʤʝʞʝʥʫ 

ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ ʘʙʦ ʣʽʥʽʷʤʠ, ʱʦ ʤʘʶʪʴ ʧʝʚʥʝ ʛʝʦʤʝʪʨʠʯʥʝ ʧʦʙʫʜʦʚʘ. 

Å ʇʝʨʝʭʦʜʠ ʤʽʞ ʩʪʽʥʢʘʤʠ ʚʠʣʠʚʢʘ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘʢʨʫʛ-ʣʝʥʥʠʤʠ, 

ʧʨʠʯʦʤʫ ʨʘʜʽʫʩ ʩʧʦʣʫʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʟ'ʻʜʥʘʥʥʷ, ʤʘʪʝʨʽʘʣʫ ʚʠʣʠʚʢʠ ʽ 

ʪʦʚʱʠʥʠ ʩʧʦʣʫʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

Å ʅʘ ʚʩʽ ʧʦʚʝʨʭʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʽ ʨʦʟ'ʻʤʫ, ʧʨʠʟʥʘʯʘʶʪʴ ʣʠʚʘʨʥʽ 

ʫʭʠʣʠ. ʋʭʠʣʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʚʠʣʫʯʝʥʥʷ ʚʠʣʠʚʢʠ ʟ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ. 

ʅʘ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʽ ʨʦʟ'ʻʤʫ ʣʠʚʘʨʥʫ ʬʦʨʤʠ, 

ʧʨʠʟʥʘʯʘʻʤʦ ʣʠʚʘʨʥʽ ʫʭʠʣʠ 1,5 Á. 

ɺʳʙʨʘʚ ʚʠʜ ʟʘʛʦʪʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʫ-

ʪʝʤ ʝʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʦʧʝʨʘʮʠʷʤ (ʧʝʨʝʭʦʜʘʤ) ʜʣʷ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʝʪʘʣʠ. 

ʇʨʠʧʫʩʢ - ʰʘʨ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʽʚʣʽ ʟ ʤʝʪʦʶ ʜʦ-

ʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʜʝʪʘʣʽ. ʇʨʠʧʫʩʢ ʥʘ 

ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʚʽʜʢʦʚʠʤʠ 

ʪʘʙʣʠʮʷʤʠ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʧʫ-

ʩʢʽʚ. ɺʠʙʨʘʚʰʠ ʚʠʜ ʟʘʛʦʪʦʚʢʠ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ ʰʣʷ-

ʭʦʤ ʡʦʛʦ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʧʦ ʚʩʽʭ ʦʧʝʨʘʮʽʷʭ (ʧʝʨʝʭʦʜʘʭ) ʜʣʷ ʢʦʞʥʦʾ ʦʙʨʦʙʣʶʻ 

ʨʽʟʘʥʥʷʤ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. 

ʇʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ çɹʘʣʢʘè ʧʨʠʟʥʘʯʘʻʤʦ ʥʘ ʦʩʥʦʚʝ ʨʦ-

ʟʨʘʭʫʥʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʢʽʚ. 

ʆʜʥʦʩʪʦʨʦʥʥʽʡ ʧʨʦʤʽʞʥʠʡ ʧʨʠʧʫʩʢ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ, ʤʢʤ: 

,)]([ der d ++++= az hRZ  
ʜʝ Z- ʥʦʤʽʥʘʣʴʥʠʡ ʧʨʦʤʽʞʥʠʡ ʧʨʠʧʫʩʢ; 
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    Rz- ʚʠʩʦʪʘ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ (ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʽʚ ʰʦʨʩʪʢʦʩʪʽ Ra ʽ Rz ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʫ ʰʦʨʩʪʢʦʩʪʝʡ ʧʦʚʝʨʭʥʽ); 

    h- ʛʣʠʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ, ʦʪʨʠʤʘʥʦʛʦ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʝ-

ʨʝʭʦʜʽ; 

    ar - ʚʝʢʪʦʨʥʘ (ʛʝʦʤʝʪʨʠʯʥʘ) ʩʫʤʘ ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʚʠʡʰʣʘ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʝʨʝʭʦʜʽ; 

    de- ʧʦʭʠʙʢʘ ʫʩʪʘʥʦʚʢʠ (ʙʘʟʫʚʘʥʥʷ) ʧʨʠ ʚʠʢʦʥʫʚʘʥʦʾ ʦʙʨʦʙʮʽ; 

   d- ʜʦʧʫʩʢ ʥʘ ʦʧʝʨʘʮʽʡʥʠʡ ʨʦʟʤʽʨ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. 

ʇʨʠ ʟʙʽʛʫ ʥʘʩʪʘʥʦʚʥʦʾ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʙʘʟ de=0. ɺʝʣʠʯʠʥʘ ar  ʚʠʢʣʶʯʘ-

ʻʪʴʩʷ ʟ ʬʦʨʤʫʣ ʚ ʨʘʟʽ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʧʣʘʚʘʶʯʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ.  

ʇʨʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʠʧʫʩʢʽʚ ʥʘ ʦʙʨʦʙʢʫ ʧʦʯʠʥʘʶʪʴ ʟ ʚʠʙʦʨʫ ʦʩ-

ʪʘʪʦʯʥʦʾ ʦʧʝʨʘʮʽʾ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʭʦʜʫ ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦ ʟ ʝʢʦʥʦʤʽʯ-

ʥʦʾ ʪʦʯʥʽʩʪʶ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ. ʈʦʟʤʽʨ ʚʠʣʠʚʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʤʽ-

ʨʫ ʜʝʪʘʣʽ ʧʦ ʢʨʝʩʣʝʥʥʶ  ʽ ʧʨʠʧʫʩʢʫ ʥʘ ʦʙʨʦʙʢʫ. ʇʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ - ʮʝ ʧʨʠ-

ʧʫʩʢ ʥʘ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʨʠʧʫʩʢʫ ʜʣʷ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.7. 

ʊʘʙʣʠʮʷ 2.7 - ʆʜʥʦʩʪʦʨʦʥʥʽʡ ʦʧʝʨʘʮʽʡʥʠʡ ʧʨʠʧʫʩʢ ʜʣʷ ʣʠʪʪʷ 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʝʨʝʭʽʜ ʦʙʨʦʙʢʠ 

ɽʣʝʤʝʥʪʠ ʧʨʠʧʫʩʢʫ, ʤʢʤ ʆʜʥʦʩʪʦʨʦʥʥʽʡ 

ʦʧʝʨʘʮʽʡʥʠʡ ʧʨʠʧʫʩʢ, ʤʢʤ zR  h  d 

ʣʠʪʪʷ 80 250 325 655 

ʯʦʨʥʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ 60 50 135 245 

ʯʠʩʪʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ 25 35 65 125 

ʉʫʤʘ ʟʥʘʯʝʥʴ ʧʨʠʧʫʩʢʫ ʥʘ ʚʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʭʦʜʠ ʦʙʨʦʙʢʠ ʟʘ ʜʘʥʠʤʠ 

ʪʘʙʣʠʮʽ 2.6 ʩʪʘʥʦʚʠʪʴ 1,025 ʤʤ. ɿ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʧʨʠʡʤʘʻʤʦ ʦʜʥʦʩʪʦ-

ʨʦʥʥʽʡ ʧʨʠʧʫʩʢ ʜʣʷ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ ʨʽʚʥʠʤ 1,1 ʤʤ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2. 

 

ʈʠʩʫʥʦʢ 2.2 - ʂʦʤʧ'ʶʪʝʨʥʘ ʤʦʜʝʣʴ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè  
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2.2.3 ʈʦʟʨʦʙʢʘ ʤʘʨʰʨʫʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè 

ʋʢʨʫʧʥʝʥʠʡ ʪʝʭʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʫ ʜʦʜʘʪʢʫ. 

ʇʦʝʪʘʧʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè ʧʨʝʜʩʪʘ-

ʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.3. 

  
 

 

 
 

   

   

  
 

ʈʠʩʫʥʦʢ 2.3 - ʂʦʤʧ'ʶʪʝʨʥʽ ʤʦʜʝʣʽ ʝʪʘʧʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè  

ɼʝʪʘʣʴ çɹʘʣʢʘè ʤʘʻ ʜʦʩʠʪʴ ʧʨʦʩʪʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʪʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʘ ʟ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ: 

- ʚʩʽ ʧʦʚʝʨʭʥʽ ʧʨʦʩʪʽ (ʧʣʦʩʢʽ, ʮʠʣʽʥʜʨʠʯʥʽ ʽ ʢʦʥʽʯʥʽ); 

- ʚʽʜʩʫʪʥʽ ʩʢʣʘʜʥʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʽʟʠ ʽ ʧʽʜʩʽʯʢʠ; 

- ʦʪʚʦʨʠ ʜʝʪʘʣʽ ʥʘʩʢʨʽʟʥʽ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʧʪʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʢʨʘʶ ʜʝʪʘʣʽ, ʱʦ ʥʝ ʫʩʢʣʘʜʥʶʻ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

- ʨʘʜʽʫʩʠ ʩʧʦʣʫʯʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʽ, ʚʩʝ ʦʙʨʦʙʣʶʚʘʥʽ ʧʦʚʝʨʭʥʽ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʜʦʩʪʫʧʥʽ. 
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2.3 ɺʠʙʽʨ ʪʠʧʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʠ çɹʘʣʢʘè 

ʆʙʨʦʙʢʘ ʨʽʟʘʥʥʷʤ ï ʦʙʨʦʙʣʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʽʜʜʽʣʝʥʥʷʤ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʪʨʫʞʢʠ [4].  

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʫʞʥʠʤ ʽ ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷʤ, 

ʨʫʡʥʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ, ʪʝʨʪʷʤ, ʩʧʨʘʮʴʦʚʫʚʘʥʥʷʤ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, 

ʚʽʙʨʘʮʽʷʤʠ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʽ ʟʘʛʘʣʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ çʚʝʨʩʪʘʪ ï 

ʧʨʠʩʪʨʽʡ ï ʽʥʩʪʨʫʤʝʥʪ ï ʜʝʪʘʣʴè (ɺʇɯɼ). ɿʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʮʠʭ ʷʚʠʱ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʝ ʽ ʷʢʽʩʥʝ 

ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ. 

ʊʇ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝ-

ʨʘʮʽʡ (ʨʠʩʫʥʦʢ 2.4).   

 

ʈʠʩʫʥʦʢ 2.4 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʊʇ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ï ʮʝ ʟʘʢʽʥʯʝʥʘ ʯʘʩʪʠʥʘ ʊʇ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʜ-

ʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʻ ʦʩʥʦʚʥʦʶ ʦʜʠʥʠʮʝʶ ʚʠʨʦʙʥʠʯʦ-

ʛʦ ʧʣʘʥʫʚʘʥʥʷ ʡ ʦʙʣʽʢʫ. ʅʘ ʦʩʥʦʚʽ ʦʧʝʨʘʮʽʡ ʚʠʟʥʘʯʘʶʪʴ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦ-

ʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ, ʥʦʨʤʠ ʯʘʩʫ ʡ ʨʦʟʮʽʥʢʠ, ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪʥʠʢʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʟʜʽʡʩʥʶʶʪʴ ʢʘʣʝʥʜʘʨʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʪʘ ʩʪʨʦʢʽʚ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ [4]. 

ɿʘʩʦʙʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʊʇ: ʪʝʭʥʦʣʦʛʽʯʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘ-

ʱʝʥʥʷ (ʚʢʣʶʯʘʶʯʠ ʧʨʠʩʪʨʦʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪ), ʘ ʪʘʢʦʞ ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ ʡ ʘʚʪʦ-

ʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 
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ʊʝʭʥʦʣʦʛʽʯʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ï ʮʝ ʟʘʩʦʙʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʚ ʷʢʠʭ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʊʇ ʨʦʟʤʽʱʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʟʘʛʦʪʦʚʢʠ, ʟʘʩʦʙʠ 

ʜʽʾ ʥʘ ʥʠʭ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ. 

ʇʨʠʩʪʨʦʾ ï ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʷ ʘʙʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʘ ʧʨʘʮʽ ʘʙʦ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭ-

ʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. 

ʋʩʪʘʥʦʚ ʻ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʥʝʟʤʽʥ-

ʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʘʙʦ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ. 

ʇʦʟʠʮʽʷ ï ʬʽʢʩʦʚʘʥʝ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʟʘʡʤʘʻ ʥʝʟʤʽʥʥʦ ʟʘʢʨʽʧʣʝʥʘ ʦʙʨʦʙ-

ʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ ʨʘʟʦʤ ʟ ʧʨʠʩʪʨʦʻʤ ʚʽʜʥʦʩʥʦ ʽʥʩʪʨʫʤʝʥʪʫ ʘʙʦ ʥʝʨʫʭʦʤʦʾ ʯʘ-

ʩʪʠʥʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʦʧʝʨʘʮʽʾ. 

ʈʦʙʦʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ï ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʙʝʟ-

ʧʦʩʝʨʝʜʥʴʦʾ ʜʽʾ ʥʘ ʧʨʝʜʤʝʪ ʧʨʘʮʽ ʟ ʤʝʪʦʶ ʟʤʽʥʝʥʥʷ ʡʦʛʦ ʩʪʘʥʫ. 

ʋ ʪʘʙʣʠʮʽ 2.8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʣʝʟʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

ʊʘʙʣʠʮʘ 2.8  ʃʝʟʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

  
ʅʦʤʝʥʢʣʘʪʫʨʘ d l L ʅʦʤʝʥʢʣʘʪʫʨʘ d l L 

ʉʚʝʨʜʣʦ ʩʧʽʨʘʣʴʥʝ 2223-1171 12 51 102 ɿʝʥʢʝʨ ʮʽʣʴʥʠʡ 2320-0503 8,8 81 162 

ʉʚʝʨʜʣʦ ʩʧʽʨʘʣʴʥʝ 2300-0679 5 26 62 ɿʝʥʢʝʨ ʮʽʣʴʥʠʡ 2323-0511 12 101 182 

ʉʚʝʨʜʣʦ ʩʧʽʨʘʣʴʥʝ 2300-0700 8 37 79 ɿʝʥʢʝʨ ʮʽʣʴʥʠʡ 2323-0514 25 160 281 

 
 

ʅʦʤʝʥʢʣʘʪʫʨʘ D l L ʅʦʤʝʥʢʣʘʪʫʨʘ d l L 

ʌʨʝʟʘ ʢʽʥʮʝʚʘ 2223-1171 8 38 82 ɿʝʥʢʝʨ ʮʽʣʴʥʠʡ 2320-5687 12,75 101 182 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʝʨʝʭʽʜ ï ʮʝ ʟʘʢʽʥʯʝʥʘ ʯʘʩʪʠʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʠʤʠ ʡ ʪʠʤʠ ʞ ʟʘʩʦʙʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʧʨʠ ʥʝʟʤʽʥ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʩʪʘʥʦʚʣʝʥʥʽ. ʋ ʚʠʧʘʜʢʫ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʝʨʝʭʽʜ ʻ ʟʘʢʽʥʯʝʥʦʶ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʷʢʘ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʥʘʜ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʧʦʚʝʨʭʥʷʤʠ ʟʘʛʦʪʦʚʢʠ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴ-

ʢʦʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʪʴ, ʙʝʟ ʟʤʽʥʝʥʥʷ ʘʙʦ ʟ ʘʚʪʦʤʘʪʠʯ-

ʥʠʤ ʟʤʽʥʝʥʥʷʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʚʝʨʩʪʘʪʘ. ɸʚʪʦʤʘʪʠʯʥʝ ʟʤʽʥʝʥʥʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʚʝʨʩʪʘʪʘ ʧʦʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʭʦʜʫ ʤʘʻ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʦʙʨʦʙ-

ʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ [2].  
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2.4 ʈʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ 

ʈʝʞʠʤ ʨʽʟʘʥʥʷ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ:  

ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʨʽʟʘʥʥʷ V, ʤ/ʭʚ;  

ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʜʘʯʽ ╢, ʚ ʪʦʤʫ ʯʠʩʣʽ ╢◑ ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, ʤʤ / ʟʫʙ;  

╢ ï ʧʦʜʘʯʘ ʥʘ ʦʙʦʨʦʪ, ʤʤ / ʦʙ; ╢□ ï ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ, ʤʤ / ʭʚ;  

ï ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ  ◄, ʤʤ;  

ï ʰʠʨʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ B, ʤʤ.  

ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʚʠ-

ʢʦʥʫʶʪʴ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ [2]:  

1. ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʛʝʦʤʝʪʨʽʾ ʬʨʝʟʠ ʪʘ ʤʘʨʢʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ.  

2. ʇʨʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ t.  

3. ʈʦʟʨʘʭʫʥʦʢ ʧʦʜʘʯʽ ʥʘ ʟʫʙ ╢◑ .  

4. ʇʨʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ T.  

5. ʈʦʟʨʘʭʫʥʦʢ ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ V.  

6. ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ n.  

7. ʂʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ n ʽ ╢□ ʟʘ ʧʘʩʧʦʨʪʥʠʤʠ ʜʘʥʠʤʠ ʬʨʝʟʝʨʥʦʛʦ ʚʝʨ-

ʩʪʘʪʘ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ.  

8. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʠ ╟◑ ̔  ʧʦʪʫʞʥʦʩʪʽ ʨʽʟʘʥʥʷ ╝▬ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟ ʧʘʩʧʦʨʪ-

ʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʚʝʨʩʪʘʪʘ ╝̒  ̓.(ʇʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ ╝▬ < ╝̒  ̓).  

ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʜʣʷ ʦʧʝʨʘʮʽʾ 4234 çʌʨʝʟʝʨʥʘ ʟ ʏʇʂè ʤʝ-

ʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè ʚʠʢʦʥʫʻʤʦ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ:  

1. ʗʢ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʘʛʦʪʦʚʢʠ ʜʝ-

ʪʘʣʽ çɹʘʣʢʘè ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ ʚʠʙʠʨʘʻʤʦ ʩʪʘʥʜʘʨʪʥʫʶ ʢʽʥʮʝʚʫ ʬʨʝʟʫ.  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʰʠʨʠʥʠ ʬʨʝʟʝʨʫʚʘʥʥʷ B = 24 ʤʤ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʜʘʥʽʡ ʦʧʝʨʘʮʽʾ, ʟ ʢʘʪʘʣʦʛʫ ʚʠʙʠʨʘʻʤʦ ʧʦʜʦʚʞʝʥʫ ʢʽʥʮʝʚʫ ʬʨʝʟʫ 

ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ.  

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʜʦʚʞʝʥʦʾ ʢʽʥʮʝ-

ʚʦʾ ʬʨʝʟʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.9. 

ʊʘʙʣʠʮʷ 2.9 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ 

  
ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ 

D L l z d 

8 82 38 4 8 
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ʄʘʪʝʨʽʘʣ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ ʪʚʝʨʜʠʡ ʩʧʣʘʚ ʤʘʨʢʠ ʊ15ʂ6, 

ʷʢʠʡ ʤʘʻ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ ʽ ʯʝʨʚʦʥʦʩʪʽʡʢʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʤʘʛʥʠʝʚʦʛʦ ʣʠʪʝʡʥʦʛʦ ʩʧʣʘʚʘ ZE10A, ʟ ʢʦʪʦʨʦʛʦ ʚʠʛʦ-

ʪʦʚʣʝʥʘ ʜʝʪʘʣʴ çɹʘʣʢʘè.  

2. ɻʣʠʙʠʥʫ ʨʽʟʘʥʥʷ t ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʻʤʦ t = 0,5 ʤʤ ʟ 

1,1 ʤʤ ʧʨʠʡʥʷʪʦʛʦ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʨʠʧʫʩʢʫ ʟʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝ-

ʥʠʤʠ ʨʘʥʽʰʝ ʨʦʟʨʘʭʫʥʢʘʤʠ (ʜʠʚ. ʪʘʙʣʠʮʶ 2.6). 

3. ʇʦʜʘʯʫ ʥʘ ʟʫʙ Sz ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʢʽʥʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʟ ʽʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʦ: 

Ὓ ̨̃ ̅πȟπρτ
ȟ

ȟ  ̅  ̏πȟππςρ
ȟ

ȟȟ
̍̍

̈̔
Ȣ̂  . (2.1) 

ʊʦʜʽ 

Ὓ ̨̃ ̅πȟπρτ
ψȟ

πȟυȟ
πȟπχφ ̍  ̍̅  ̏πȟππςρ

ψȟ

πȟυȟ
πȟπχχ ̍ Ȣ̍   

ʇʨʠʡʤʘʻʤʦ ʟʥʘʯʝʥʥʷ Ὓ  0,076 ʤʤ. 

4. ʇʝʨʽʦʜ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ T ʧʨʠʟʥʘʯʘʶʪʴ ʧʦ ʥʦʨʤʘʪʠʚʥʠʤ ʜʘʥʠʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʜʫ, ʨʦʟʤʽʨʽʚ ʽ ʤʘʪʝʨʽʘʣʫ ʨʽʞʫʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ: 

Ὕ ὅὈȟ ̖ ̃ (2.2) 

ʜʝ ʉ, ʭ ï ʪʘʙʣʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.10. 

ʊʘʙʣʠʮʷ 2.10 ï ɼʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʽʦʜʫ ʩʪʽʡʢʦʩʪʽ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ 

                          ʜʽʘʤʝʪʨʦʤ D, ʤʤ 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 
ɿʥʘʯʝʥʥʷ 

C x 

ʊʚʝʨʜʠʡ ʩʧʣʘʚ 0,81 1,10 

ʊʦʜʽ 

Ὕ πȟψρϽψȟ   χȟωψ ̖ Ȣ̃ 
 

5. ʈʦʟʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʝʤʧʽʨʠʯʥʦʶ ʬʦʨʤʫʣʦʶ: 

ὠ
ὅὈ

Ὕ ὸὛὄᾀ
ὑȟ
̍

̖̃
ȟ (2.3) 

ʜʝ ὅ ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʬʨʝʟʠ, ʨʽʞʫʯʦʛʦ ʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ ʽ ʚʽʜ ʧʦʜʘʯʽ ʥʘ ʟʫʙ; Ὀ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ,ʤʤ; Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, ʤʤ/ʟʫʙ;  

z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʮʽʚ ʬʨʝʟʠ; ὸ ï ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ; B ï ʰʠʨʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʤʤ; Ὕ ï ʧʝʨʽʦʜ ʩʪʽʡʢʦʩʪʽ ʬʨʝʟʠ, ʭʚ.  

ɺʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʩʪʝʧʝʥʷ q, m, x, y, u, p ʙʝʨʫʪʴʩʷ ʟ ʜʦʚʽʜʥʠʢʽʚ [2];  

Kv - ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʬʨʝʟʝʨʫʚʘʥʥʷ.  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦ-

ʛʦ ʩʧʣʘʚʫ ZE10A ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.11. 
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ʊʘʙʣʠʮʷ 2.11 ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ  

                          ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ʂʦʝʬʽʮʽʻʥʪ ʽ ʧʦʢʘʟʥʠʢʠ ʩʪʝʧʝʥʷ ʫ ʬʦʨʤʫʣʽ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ 

ὅ q x y u p m 

ʊʚʝʨʜʠʡ ʩʧʣʘʚ 234 0,44 0,24 0,26 0,10 0,10 0,37 

ʉʢʣʘʜʦʚʽ ʧʦʧʨʘʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ὑ ὑ ὑ ὑ  ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ:  

ὑ  - ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ;  

ὑ  - ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ;  

ὑ  - ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ὑ   ʜʣʷ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ, ʱʦ ʚʨʘ-

ʭʦʚʫʻ ʚʧʣʠʚ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὑ ὑː
χυπ

„̃
ȟ   (2.4) 

ʜʝ ὑː ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʨʫʧʫ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A 

ʟʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʶ; ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ n ʙʝʨʫʪʴ ʟ ʜʦʚʽʜʥʠʢʽʚ. ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪi ὑː ʽ ʧʦʢʘʟʥʠʢʘ ʩʪʝʧʝʥʷ n ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.12. 

ʊʘʙʣʠʮʷ 2.12 ï ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪi ὑː ʽ ʧʦʢʘʟʥʠʢʘ ʩʪʝʧʝʥʷ n 

„̃ȟ̇ ˜ ́

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 

ʊʚʝʨʜʠʡ ʩʧʣʘʚ 

ʂʦʝʬʽʮʽʻʥʪ ╚ː  ʇʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ n 

ςυυ 0,65 2,00 

ʊʦʜʽ: 

ὑ πȟφυ
χυπ

ςυυ
πȟσρσȢ    

ɿʥʘʯʝʥʥʷ ʧʦʧʨʘʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ὑ , ʱʦ ʚʨʘʭʦʚʫʻ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʟʘʛʦ-

ʪʦʚʢʠ, ʜʣʷ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A ʩʢʣʘʜʘʻ ὑ =0,80. 

ɿʥʘʯʝʥʥʷ ʧʦʧʨʘʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ὑ , ʱʦ ʚʨʘʭʦʚʫʻ ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʩʢʣʘʜʘʻ 1,00. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʤʘʻ ʚʝʣʠʯʠʥʫ: 

ὠ
ςστϽψȟ

υȟψρȟ Ͻπȟυȟ Ͻπȟπχφȟ ϽςτȟϽτȟ
πȟςυ ωωȟσυ   

̍

̖̃
 Ȣ  

6. ɺʠʟʥʘʯʠʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʟ ʢʽʥ-

ʮʝʚʦʶ ʬʨʝʟʦʶ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ: ὲ
Ͻ ȟ

ȟ Ͻ
σωυσ 

̖̃
 Ȣ 

7. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʤʦʜʝʣʽ Schaublin 

SA 100 CNC (ʜʠʚ. ʪʘʙʣʠʮʶ 2.6) ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʫ ʯʘʩʪʦʪʫ ʦʙʝʨ-

ʪʘʥʥʷ ʰʧʠʥʜʝʣʷ.  
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ʊʦʤʫ ʧʨʠʡʤʘʻʤʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ὲ̐ ̑̉̎ςυππ ̖Ȣ̃ 

ɺʠʟʥʘʯʘʻʤʦ ʬʘʢʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ:  

ὠ̕
“ϽὈϽὲ̐ ̑̉̎

ρπππ

σȟρτϽψϽςυππ

ρπππ
φςȟψσ 

̍

 ̖̃
Ȣ 

ʈʦʟʨʘʭʫʻʤʦ ʭʚʠʣʠʥʥʫ ʧʦʜʘʯʫ ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʜʝ-

ʪʘʣʽ çɹʘʣʢʘè: 

Ὓ ὛϽᾀϽὲ̐ ̑̉̎πȟπχφϽτϽςυππχφπ 
̍̍

 ̖̃
Ȣ 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ ʤʦʜʝʣʽ Schaublin SA 100 CNC (ʜʠʚ. 

ʪʘʙʣʠʮʶ 2.6) ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʘʥʫ ʭʚʠʣʠʥʥʫ ʧʦʜʘʯʫ ʨʦʙʦʯʠʭ ʧʝʨʝʤʽʱʝʥʴ ʢʽʥʮʝʚʦʾ 

ʬʨʝʟʠ ʧʦ ʪʨʘʻʢʪʦʨʽʾ ʧʨʦʛʨʘʤʥʦʾ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

8. ʉʠʣʫ ʨʽʟʘʥʥʷ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʢʽʥʮʝʚʦʶ ʬʨʝʟʦʶ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ 

çɹʘʣʢʘè ʨʦʟʨʘʭʦʚʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὖ
ρπϽὅϽὸϽὛ Ͻὄ ϽᾀϽὑ

Ὀ Ͻὲ
 (2.5) 

ʜʝ ὅ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ; 

     ʂ ï ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ , ʱʦ ʚʨʘʭʦʚʫʻ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ; 

     x, y, u, q, w ï ʧʦʢʘʟʥʠʢʠ ʩʪʫʧʝʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.13. 

ʊʘʙʣʠʮʷ 2.13 ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʨʽʟʘʥʥʷ ʤʘʛʥʽʻʚʦʛʦ 

                          ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ʂʦʝʬʽʮʽʻʥʪ ʽ ʧʦʢʘʟʥʠʢʠ ʩʪʝʧʝʥʶ ʫ ʬʦʨʤʫʣʽ ʩʠʣʠ ʨʽʟʘʥʥʷ 

ὅ x y u q w 

ʊʚʝʨʜʠʡ ʩʧʣʘʚ 34,50 0,85 0,75 1,00 0,73 0,13 

ʇʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʂ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʥʘ ʩʠʣʫ ʨʽʟʘʥʥʷ ʤʽʮʥʦʩʪʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʘʪʝʨʽʘʣʫ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʬʨʝʟʠ, ʛʦ-

ʣʦʚʥʦʛʦ ű ʠ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ g ʟʫʙʘ ʬʨʝʟʠ. ɼʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʨʷʜʫ ʧʨʠʚʘʪʥʠʭ 

ʧʦʧʨʘʚʦʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ: ὑ ὑ Ͻὑ Ͻὑ Ͻὑ . 

ʂʦʝʬʽʮʽʻʥʪ ὑ  ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʤʘʛʥʽʻʚʦʛʦ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ZE10A ʜʣʷ 

ʢʽʥʮʝʚʠʭ ʬʨʝʟ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ: 

ὑ
„̃

ςυυ

ȟ ρπψπ

ςυυ

ȟ

ρȟρςȢ 

ʂʦʝʬʽʮʽʻʥʪ ὑ  ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʥʘ ʩʠʣʫ ʨʽʟʘʥʥʷ. ɼʣʷ 

ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʻʤʦ ʟʥʘʯʝʥʥʷ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ ʟʫʙʘ ʢʽʥʮʝʚʦʾ 

ʬʨʝʟʠ (ʪʘʙʣʠʮʷ 2.14). 

ʊʘʙʣʠʮʷ 2.14 ï ɿʥʘʯʝʥʥʷ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ g ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ: 

ʆʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 

ʄʘʛʥʽʻʚʠʡ ʣʠʚʘʨʥʠʡ ʩʧʣʘʚ ZE10A 
„̃, ʄʇʘ ʊʚʝʨʜʠʡ ʩʧʣʘʚ 

255 -10 
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ɼʣʷ ʥʝʛʘʪʠʚʥʠʭ ʧʝʨʝʜʥʽʭ ʢʫʪʽʚ ʟʫʙʘ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ ʢʦʝʬʽʮʽʻʥʪ ὑ  ʨʦʟʨʘ-

ʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὑ
ςȟςφ

ὠȟ
ςȟςφ

φςȟψσȟ
ρȟσςȢ 

ʂʦʝʬʽʮʽʻʥʪ ὑ  ʜʣʷ ʢʽʥʮʝʚʠʭ ʬʨʝʟ ʟ ʛʦʣʦʚʥʠʤ ʢʫʪʦʤ ʚ ʧʣʘʥʽ 90Á ʩʢʣʘʜʘʻ 

ὑ πȟψχȢ ʂʦʝʬʽʮʽʻʥʪ ὑ  ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ g ʟʫʙʘ ʢʽʥʮʝʚʦʾ ʬʨʝʟʠ 

ʥʘ ʦʢʨʫʞʥʫ ʩʠʣʫ ʨʽʟʘʥʥʷ P. ɼʣʷ ʥʝʛʘʪʠʚʥʠʭ ʧʝʨʝʜʥʽʭ ʢʫʪʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ὑ πȟωχϽ‎ȟ πȟωχϽρπȟ ρȟυτȢ 

ʊʦʜʽ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʂ 

ὑ ρȟρςϽρȟσςϽπȟψχϽρȟυτ ρȟωχȢ 

ὖ
ρπϽστȟυϽπȟυȟ Ͻπȟπχφȟ ϽςτϽτϽρȟωχ

ψȟ Ͻςυππȟ
τχσȟσ ̊Ȣ 

 

 

ɺʠʟʥʘʯʠʤʦ ʧʦʪʫʞʥʽʩʪʴ ʨʽʟʘʥʥʷ, ʷʢ: 

ὔ
ὖϽὠ

φρςππ

τρυϽφςȢψσ

φρςππ
πȟτσ ̋ˏȢ̓ 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʤʦʜʝʣʽ Schaublin SA 100 CNC 

(ʜʠʚ. ʪʘʙʣʠʮʶ 2.6) ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʨʽʟʘʥʥʷ ʧʨʠ ʢʦʥʪʫʨʥʦʤʫ 

ʬʨʝʟʝʨʫʚʘʥʥʽ ʢʽʥʮʝʚʦʶ ʬʨʝʟʦʶ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

2.5 ʈʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʉʧʝʮʽʘʣʴʥʠʡ ʚʝʨʩʪʘʪʥʠʡ ʧʨʠʩʪʨʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʪʘ ʟʘʢʨʽʧ-

ʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʘʥʠʥʽ ʚʝʨʩʪʘʪʘ. ʋ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠ-

ʩʪʨʦʾ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ ʢʦʨʦʙʦʯʢʠ ʜʝʪʘʣʽ çɹʘʣʢʘè. ɹʘ-

ʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ ʧʣʦʱʠʥʘʤʠ, ʟʘʢʨʽʧʣʝʥʥʷ ʢʣʠʥʦʚʠʤ ʟʘʪʠʩʢʘʯʝʤ. 

ʉʧʝʮʽʘʣʴʥʠʡ ʚʝʨʩʪʘʪʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʟʙʽʨʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ (ʨʠʩʫʥʦʢ 2.5). ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʠʪʠ 3 ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝ-

ʥʠʡ ʧʦ ʜʚʦʭ ʰʪʠʬʪʘʭ 15 ʧʽʜʢʣʘʜʥʠʡ ʢʣʠʥ 2. 

 

ʈʠʩʫʥʦʢ 2.5  ʂʦʤʧ'ʶʪʝʨʥʘ ʤʦʜʝʣʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʥʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʦʜʥʘ ʙʽʯʥʘ ʩʪʽʥʢʘ ʜʣʷ ʥʘʦʯʥʦʩʪʽ ʟʥʷʪʘ) 
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ʅʘ ʮʴʦʤʫ ʢʣʠʥʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʦʩʠʥʝʮʴ 1ʟ ʢʫʪʦʤ 87Á, ʷʢʠʤ ʙʘʟʫʻʪʴʩʷ ʜʝ-

ʪʘʣʴ çɹʘʣʢʘè. ɿ ʙʦʢʽʚ ʢʦʩʠʥʮʷ ʩʪʦʷʪʴ ʜʚʽ ʧʣʘʩʪʠʥʠ 7; 8. ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ 

ʩʣʫʞʠʪʴ ʢʣʠʥ 6, ʷʢʠʡ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʛʘʡʢʦʶ 12. ʂʣʠʥ 6 ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʩʪʽʡʢʫ 

4, ʚ ʷʢʽʡ ʚʢʨʫʯʝʥʘ ʰʧʠʣʴʢʘ 14 ʜʣʷ ʟʘʪʷʛʫʚʘʥʥʷ ʛʘʡʢʠ ʽ ʚʩʪʘʥʦʚʣʝʥʘ ʚʽʜʢʠʜʥʘ 

ʧʨʫʞʠʥʘ 17. ɼʣʷ ʙʘʟʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʥʘ ʩʪʦʣ ̔ʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʘ ʧʘʣʴʮʽ 18. 

ɿʘʪʠʩʢʥʝ ʟʫʩʠʣʣʷ, ʷʢʝ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘ-

ʛʦʪʽʚʢʽ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʨʽʟʘʥʥʷ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

H
ff

fʢʈ
ʈʟʘʞ 17,4269

15,03,0

)15,05,1(3,474)(

21

2 =
-

-Ö
=

-

-
= , 

ʜʝ: ʈ - ʩʠʣʘ ʨʝʟʘʥʠʷ, ʩʪʨʝʤʷʱʘʷʩʷ ʩʤʝʩʪʠʪʴ ʟʘʛʦʪʦʚʢʫ; 

       ʢ - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ; 

       f1, f2 - ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʠʷ ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʘʞʠʤʘ ʠ ʟʘ-

ʛʦʪʦʚʢʦʡ. 

ʂʦʥʪʨʦʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʨʠʩʫʥʦʢ 2.6) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʟʘʻʤʥʦ-

ʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 33-ʭ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 12,1 ʤʤ ʽ ʦʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʤʝʪʨʦʤ 

6 ʤʤ ʚ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

 

ʈʠʩʫʥʦʢ 2.6  ʂʦʤʧ'ʶʪʝʨʥʘ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʂʦʥʪʨʦʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʠʪʠ 1, ʢʦʨʧʫʩʫ 2, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚ-

ʣʝʥʽ ʚʪʫʣʢʠ 12 ʽ 13, ʰʧʦʥʦʢ 6 ʽ 7, ʩʪʽʡʦʢ 8 ʽ 9 ʜʣʷ ʦʨʽʻʥʪʘʮʽʾ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʜʝ-

ʪʘʣʽ çɹʘʣʢʘè ʟ ʥʘʙʦʨʫ ʚʠʩʦʢʦʪʦʯʥʠʭ ʰʪʠʨʽʚ 3; 4; 5 ʽ ʢʨʽʧʠʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʜʝʪʘʣʽ çɹʘʣʢʘè ʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ: 

1. ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʜʝʪʘʣʴ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʧʨʠʩʪʨʽʡ, ʟʦʨʽʻʥʪʫʚʘʪʠ ʚʽʩʴ ʢʦʥʪ-

ʨʦʣʴʦʚʘʥʦʾ ʜʝʪʘʣʽ ʧʦ ʰʧʦʥʢʘʭ 6 ʽ 7. 

2. ɺ ʦʪʚʽʨ 1 ʚʩʪʘʚʠʪʠ ʰʪʠʨ 3 ʯʝʨʝʟ ʩʪʽʡʢʠ 8 ʽ 9, ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʠʨʷ 

4 ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʪʚʦʨʠ 33 ʜʽʘʤʝʪʨʦʤ 12,1 ʤʤ. 

3. ʈʦʟʪʘʰʫʚʘʥʥʷ ʦʪʚʦʨʫ ʜʽʘʤʝʪʨʦʤ 6 ʤʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʪʠʨʷ 5. 
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2.6 ʌʦʨʤʫʚʘʥʥʷ ʢʝʨʫʶʯʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ 

ʌʦʨʤʫʚʘʥʥʷ ʢʝʨʫʶʯʠʭ ʧʨʦʛʨʘʤ (ʂʇ) ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 

ʜʚʘ ʝʪʘʧʠ (ʨʠʩʫʥʦʢ 2.7).  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʮʝ-

ʩʦʨʦʤ.  

ʇʨʦʮʝʩʦʨ ï ʧʨʦʛʨʘʤʘ ʧʝʨʚʠʥʥʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʬʦʨʤʫʻ 

ʜʘʥʽ ʱʦʜʦ ʦʙʨʦʙʣʝʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʝʨʩʪʘʪʘ.  

ʇʨʦʮʝʩʦʨ ʚʠʢʦʥʫʻ ʪʘʢʠʡ ʢʦʤʧʣʝʢʩ ʟʘʚʜʘʥʴ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʘ: 

ï ʟʥʘʭʦʜʞʝʥʥʷ ʪʦʯʦʢ ʽ ʣʽʥʽʡ ʧʝʨʝʪʠʥʫ ʨʽʟʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

ï ʘʧʨʦʢʩʠʤʘʮʽʷ ʨʽʟʥʠʭ ʢʨʠʚʠʭ ʽ ʧʦʚʝʨʭʦʥʴ ʽʟ ʟʘʜʘʥʠʤ ʜʦʧʫʩʢʦʤ; ʘʧʨʦʢʩʠ-

ʤʘʮʽʷ ʘʙʦ ʽʥʪʝʨʧʦʣʷʮʽʷ ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʂʇ ʧʝʨʝʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʦʩʪʧʨʦʮʝʩʦʨʦʤ.  

ʇʦʩʪʧʨʦʮʝʩʦʨ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʮʝʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʫ ʤʦ-

ʜʝʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽʟ ʏʇʂ.  

ʇʦʩʪʧʨʦʮʝʩʦʨ ï ʮʝ ʫʟʛʦʜʞʫʚʘʣʴʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠ-

ʩʪʝʤʠ ʏʇʂ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʨʩʪʘʪʘ ʡ ʬʦʨʤʫʻ ʢʘʜʨʠ ʂʇ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ 

ʢʦʜʘʭ ISO.  

ʇʦʩʪʧʨʦʮʝʩʦʨ ʚʠʢʦʥʫʻ ʪʘʢʽ ʪʠʧʦʚʽ ʬʫʥʢʮʽʾ: 

ï ʧʝʨʝʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠ-

ʥʘʪ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʧʦʜʘʯʽ ʨʦʙʦʯʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʟʘ ʧʘʩ-

ʧʦʨʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʜʘʯ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʨʩʪʘʪʘ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʡ ʢʦʜʫʚʘʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ, ʢʦʤʘʥʜ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʥʷ ʦʜʠʥʠʮʽ ʜʠʩʢʨʝʪʥʦʩʪʽ (ʮʽʥʠ 

ʽʤʧʫʣʴʩʫ) ʧʨʠʩʪʨʦʶ ʽʟ ʏʇʂ; 

ï ʢʦʜʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʜʘʯ ʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʟʘʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʦʞ ʢʦʨʠʛʫʚʘʥʥʷ ʡʦʛʦ ʜʦʚ-

ʞʠʥʠ ʡ ʨʘʜʽʫʩʘ, ʚʤʠʢʘʥʥʷ ʪʘ ʚʠʤʠʢʘʥʥʷ ʧʦʜʘʯʽ ʄʆʈ. 

ʌʦʨʤʫʶʯʠ ʢʦʤʘʥʜʠ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʧʦʩʪʧʨʦʮʝʩʦʨ ʫʨʘʭʦʚʫʻ ʚʠʜ ʽʥʪʝʨʧʦ-

ʣʷʮʽʾ (ʣʽʥʽʡʥʘ, ʢʦʣʦʚʘ), ʩʧʦʩʽʙ ʟʘʜʘʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ (ʚ ʘʙʩʦʣʶʪʥʽʡ ʩʠʩʪʝʤʽ ʘʙʦ 

ʫ ʧʨʠʨʦʩʪʘʭ). 

ʅʘʡʚʘʞʣʠʚʽʰʘ ʬʫʥʢʮʽʷ ʧʦʩʪʧʨʦʮʝʩʦʨʘ ï ʫʨʘʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽʟ ʏʇʂ: ʤʝʞʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʡ 

ʟʤʽʥʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʜʘʯʽ ʡ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʽ ʰʚʠʜʢʦʩʪʽ ʡ ʧʝʨʝʧʘʜʠ ʰʚʠʜʢʦʩʪʝʡ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʤʝʞʽ ʟʤʽʥʝʥʥʷ ʨʘʜʽʫʩʘ ʜʫʛʠ ʢʦʣʘ ʧʽʜ ʯʘʩ ʢʦʣʦʚʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ ʪʦʱʦ. 
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ʈʠʩʫʥʦʢ 2.7 - ɽʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʂʇ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʮʝʩʦʨʘ ʻ ʧʦʚʥʽʩʪʶ ʨʦʟʨʘʭʦʚʘʥʘ ʪʨʘʻʢʪʦʨʽʷ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʘ. 
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ʅʘ ʨʠʩʫʥʢʫ 2.8 ʟʦʙʨʘʞʝʥʽ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʩʠʤʫ-

ʣʷʮʽʷ ʦʙʨʦʙʢʠ ʜʥʘ ʜʝʪʘʣʽ çɹʘʣʢʘè. 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 2.8  ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ (ʘ)  

ʪʘ ʩʠʤʫʣʷʮʽʷ ʦʙʨʦʙʢʠ ʜʥʘ (ʙ) ʜʝʪʘʣʽ çɹʘʣʢʘè 

ʈʝʟʫʣʴʪʘʪʦʤ ʫʨʘʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʢʦʨʠʛʫʚʘʥʥʷ 

ʧʦʩʪʧʨʦʮʝʩʦʨʦʤ ʚʝʣʠʯʠʥ ʽ ʨʝʞʠʤʽʚ ʧʦʜʘʯʽ, ʟʤʽʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʰʧʠʥʜʝʣʷ ʡ 

ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʘ, ʚʠʜʘʯʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʊʨʘʻʢʪʦʨʽʷ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʘ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʟʘʜʘ-

ʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʧʨʠʩʢʦʨʝʥʽʡ ʧʦʜʘʯʽ ʙʽʣʴʰʝ ʥʽʞ ʟʘ ʦʜʥʽʻʶ ʢʦʦʨʜʠʥʘʪʦʶ 

ʦʜʥʦʯʘʩʥʦ, ʱʦ ʻ ʥʝʜʦʧʫʩʪʠʤʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʝʨʩʪʘʪʽʚ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʧʦʩʪ-

ʧʨʦʮʝʩʦʨ ʤʦʞʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʦʢʦʦʨʜʠʥʘʪʥʠʡ ʨʫʭ ʫ ʟʘʜʘʥʫ ʪʦʯʢʫ, ʟʙʝʨʽʛʘʶʯʠ 

ʥʝʟʤʽʥʥʠʤ ʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʦʾ ʧʦʜʘʯʽ. 

2.7 ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʮʝʭʘ 

2.7.1 ʈʦʟʨʘʭʫʥʦʢ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʫ ʮʝʭʫ 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʠʨʦʙʫ, 

ʪʦʤʫ ʾʾ ʟʥʠʞʝʥʥʷ - ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʨʦʟʨʦʙʥʠʢʽʚ. ʐʣʷʭʘʤʠ ʟʥʠ-

ʞʝʥʥ̫ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʪʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʽ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʢʚʘʣʽʪʝʪʽʚ 

ʪʦʯʥʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʤʘʣʦʦʧʝʨʘʮʽʡʥʽʩʪʴ ʦʙʨʦʙʢʠ [5]. 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʨʘʭʦʚʫʻ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽ 

ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʘ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚ ʧʨʦʝʢʪʦʚʘʥʦʤʫ 

ʮʝʭʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʚʦʜʩʴʢʽ ʜʘʥʽ. ʎʝ ʜʦʮʽʣʴʥʦ ʪʦʤʫ, ʱʦ ʦʙ'ʻʢʪʦʤ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʻ ʥʦʤʝʥʢʣʘʪʫʨʘ ʜʝʪʘʣʝʡ ʚʞʝ ʦʩʚʦʻʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʣʝ ʜʽʶʯʽ ʥʘ ʧʽʜʧ-

ʨʠʻʤʩʪʚʽ ʥʦʨʤʠ ʯʘʩʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʬʘʢʪʠʯʥʠʭ, ʪʦʤʫ ʱʦ ʟ ʯʘʩʫ ʾʭ ʚʚʝʜʝʥʥʷ 

ʨʦʙʦʯʠʤʠ ʙʫʣʠ ʧʨʠʜʙʘʥʽ ʚʠʨʦʙʥʠʯʽ ʥʘʚʠʯʢʠ ʽ ʩʪʘʣʦʩʷ ʜʦʦʩʥʘʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ.  

https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D1%96%D1%81%D1%82%D1%8C
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ɿʤʽʥʘ ʥʦʨʤ ʯʘʩʫ ʚʽʜʙʫʣʦʩʷ ʽ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʥʷ 

ʥʦʨʤ ʯʘʩʫ ὲ̔ ̇ πȟχς. ʂʦʝʬʽʮʽʻʥʪ ʧʦʩʠʣʝʥʥʷ ʻ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʢʦʨʝʢʪʫʻ ʽʩʥʫʶʯʫ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ ʥʦʨʤ ʯʘʩʫ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ [. 

ʊʦʜʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟʘ ʚʠʜʘʤʠ ʨʦʙʽʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʠʡ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

˟ ˟̂Î̔ .̇̃ ̉ ̐                                                          (2.6) 

̅ ̆̂˟  ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ʫ ʙʘʟʦʚʦʤʫ ʮʝʭʫ, ʯʦʣ.Āʛʦʜ. 

ɺʩʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʟʘ ʪʠʧʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʫ ʙʘʟʦʚʦʤʫ ʮʝʭʫ ʟʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 2.15. 

ʊʘʙʣʠʮʷ 2.15 ï ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʧʝʨʘʮʽʡ ʫ ʮʝʭʫ 

ʌʨʝʟʝʨʥʠ  

ʟ ʏʇʂ, ʯʦʣ.Āʛʦʜ 

ʊʦʢʘʨʥʠ, 

ʯʦʣ.Āʛʦʜ 

ʊʦʢʘʨʥʠ ʟ 

ʏʇʂ, ʯʦʣ.Āʛʦʜ 

ʉʚʝʨʜʣʽʣʴʥʠ, 

ʯʦʣ.Āʛʦʜ 

ʉʣʝʩʘʨʥʠ 

ʯʦʣ.Āʛʦʜ 

ʉʫʤʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʯʦʣ.Āʛʦʜ 

115890,6 23049,2 15196,2 48622,8 44964,4 247360 

2.7.2 ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʝʨʩʪʘʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʅʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʬʦʨʤʫʣʽ: 

˞̑ ̖̏̈̑́
˟

ˡ̅ Ͻ̠̏̅̎
,                                                   (2.7) 

ʜʝ ʊ ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʩʽʭ ʜʝʪʘʣʝʡ ʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʯʦʣ.Āʛʦʜ; 

      l  ̅ï ʜʽʡʩʥʠʡ ʨʽʯʥʠʡ ʬʦʥʜ ʯʘʩʫ ʦʙʣʘʜʥʘʥʥʷ; 

      ̠̏̅ ̎ï ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʜʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

ʂʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʦʢʨʫʛʣʶʻʤʦ ʜʦ ʙʽʣʴʰʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ ʚʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ: 

˗̈
˞̑ ̖̏̈̑́

˞̐ ̑̉̊̎
Ȣ                                                           (2.8) 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʥʦ ʜʦ ʪʘʙʣʠʮʽ 2.16. 

ʊʘʙʣʠʮʷ 2.16 ï ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʦʙʣʘʜʥʘʥʥʷ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʄʦʜʝʣʴ ʊ,ʯʦʣ/ʛʦʜ ʌʜ ʂʦʜʥ ʉʨʘʩʯ ʉʧʨʠʥ ʂʟ 

ʊʦʢʘʨʥʠʡ ʚʝʨʩʪʘʢ 250ʀʊɺʄ 23000 

2030 1 

11,33 12 0,94 

ʉʚʝʨʜʣʠʣʴʥʠʡ ʚʝʨʩʪʘʢ 2ɸ125 29600 14,58 15 0,91 

ʈʽʟʴʙʦʥʘʨʽʟʥʠʡ 2ʄ55 19000 9,36 10 0,936 

ʌʨʝʟʝʨ, ʚʝʨʩʪʘʢ ʽʟ ʏʇʂ Rʅ-20 6000 2,96 6 0,74 

ʌʨʝʟʝʨ, ʚʝʨʩʪʘʢ ʽʟ ʏʇʂ Picomax ʈ-54 11000 5,4 6 0,9 

ʌʨʝʟʝʨ, ʚʝʨʩʪʘʢ ʽʟ ʏʇʂ Schaublin CNC-48 25400 12,52 13 0,894 

ʌʨʝʟʝʨ, ʚʝʨʩʪʘʢ ʽʟ ʏʇʂ Schaublin CNC-60 21000 10,34 11 0,86 

ʌʨʝʟʝʨ, ʚʝʨʩʪʘʢ ʽʟ ʏʇʂ ɻʌ2171C5 58400 22,77 23 0,948 
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2.7.3 ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ 

ʂʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʬʦʨʤʫʣʽ: 

˜̑ ̏̈
В ̈́̐

ˡ̅ ˗̃ ̠̎̍
;                                                   (2.9) 

ʜʝ Вὸὔ̈ ́̐ ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʩʽʭ ʜʝʪʘʣʝʡ ʽ-ʦʾ ʧʨʦʬʝʩʽʾ; 

     ̠̃  ̎- ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʠ; 

      ̠  ̍- ʢʦʝʬʽʮʽʻʥʪ ʙʘʪʦʚʝʨʩʪʘʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ɺʩʽ ʜʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʶ 2.17. 

ʊʘʙʣʠʮʷ 2.17 ï ɿʚʝʜʝʥʽ ʜʘʥʥʽ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ 

ʇʨʦʬʝʩʽʷ ʈʦʟʨʷʜ ˟,ʯʦʣ. Āʛʦʜ ˡ̅ ȟ̄ ̏̅ ˜̑ ̖̏̈̑́ ˜̐  ̑

ʌʨʝʟʝʨʫʚʘʣʴʥʠʢ ʏʇʂ 4 115890 

1859 

20,8 21 

ʊʦʢʘʨ 5 23049 10,96 11 

ʊʦʢʘʨ ʏʇʂ 3 15196 6,44 7 

ʉʚʝʨʜʣʠʣʴʥʠʢ 4 48622 24,30 25 

ʉʣʶʩʘʨ 5 44964 35,12 36 

ɺʩʴʦʛʦ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ 100 

2.7.4 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪʥʠʢʽʚ  

ʽ ʰʪʘʪʫ ɯʊʈ, ʉʂʇ, ʄʆʇ 

ʂʽʣʴʢʽʩʪʴ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʦʯʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʦʨʤʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘ ʦʜʥʦʛʦ ʨʦʙʽʪʥʠʢʘ. ʈʦʟʨʘʭʫʥʦʢ ʰʪʘʪʫ ɯʊʇ, ʉʂʇ, ʄʆʇ ʚʝʜʝʪʴʩʷ ʟʘ ʧʦʩʘʜʘʤʠ, 

ʟʘ ʧʦʩʽʙʥʠʢʦʤ [2]. ʈʦʟʨʘʭʫʥʦʢ ʰʪʘʪʫ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʟʚʝʜʝʤʦ ʚ ʪʘʙʣʠʮʶ 

2.18, ʘ ʰʪʘʪʫ ɯʊʈ, ʉʂʇ, ʄʆʇ ʚ ʪʘʙʣʠʮʶ 2.19. 

ʊʘʙʣʠʮʷ 2.18 ï ʂ̔ ʣʴʢʦʩʪ ɹʜʧʦʤʽʞʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʮʝʭʫ 

ʇʨʦʬʝʩʽʷ ʂʽʣʴʢʽʩʪʴ 

ɽʣʝʢʪʨʦʤʦʥʪʝʨ 2 

ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ ʬʨʝʟʝʨʥʠʭ ʚʝʩʪʘʪʽʚ 2 

ʂʦʤʽʨʥʠʢ 1 

ʉʣʶʩʘʨ ʇʈɯʅ 2 

ɺʝʨʩʪʘʪʥʠʡ ʤʘʡʩʪʝʨ ʇʈɯʅ 2 

ʅʘʣʘʜʯʠʢ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ 2 

ʉʣʶʩʘʨ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ  2 

ɺʦʜʽʡ ʢʨʘʥ ʙʘʣʢʠ 3 

ɺʝʨʩʪʘʪʥʠʡ ʟ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ  1 

ʈʦʙʦʯʽ ʧʽʜʩʦʙʢʠ 6 

ʇʨʠʙʠʨʘʣʴʥʠʢ ʫ ʮʝʭʫ 6 

ʂʦʥʪʨʦʣʝʨ 6 

ʂʨʘʥʦʚʠʢ 4 

ɺʩʴʦʛʦ 39 
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ʊʘʙʣʠʮʷ 2.19 ï ʐʪʘʪ ʧ̔ ʜʨʦʟʜʽʣʽʚ ʮʝʭʫ 

ʇʽʜʨʦʟʜʽʣ ʇʦʩʘʜʘ ʂʽʣʴʢʽʩʪʴ 

ʂʝʨʽʚʥʠʮʪʚʦ 

ʮʝʭʫ 

ʅʘʯʘʣʴʥʠʢ ʮʝʭʫ 1 

ɿʘʤ ʟ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ 1 

ɿʘʤ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 1 

ɺʠʨʦʙʥʠʮʪʚʦ 
ʉʪʘʨʰʠʡ ʤʘʡʩʪʝʨ 4 

ɿʤʽʥʥʠʡ ʤʘʡʩʪʝʨ 8 

ʇʽʜʛʦʪʦʚʢʘ  

ʚʠʨʦʙʥʠʮʪʚʘ 

ʅʘʯʘʣʴʥʠʢ ʪʝʭ. ɹʶʨʦ 1 

ʊʝʭʥʦʣʦʛ 8 

ɯʥʞʝʥʝʨ ʟ ʽʥʩʪʨʫʤʝʥʪʫ 1 

ʄʘʡʩʪʝʨ ʇʈɯʅ 1 

ɿʘʚʽʜʫʶʯʠʡ ɯʈʂ 1 

ɸʨʭʽʚʘʨʽʫʩ 1 

ʇɼɹ 

ʅʘʯʘʣʴʥʠʢ ʇɼɹ 1 

ʇʣʘʥʽʨʦʚʱʠʢ 6 

ɼʠʩʧʝʪʯʝʨ 4 

ʊʝʭʥʽʢ ʟ ʤʘʪʝʨʘʣʽʚ 1 

ɹʊɿ 

ʅʘʯʘʣʴʥʠʢ ɹʊɿ 1 

ʅʦʨʤʽʨʦʚʱʠʢ 2 

ʉʣʶʩʘʨ ʟ ʥʘʨʽʟʘʥʥʷ 1 

ʆʙʣʽʢʦʚʝʮʴ 1 

ɽʢʦʥʦʤ. ʙʶʨʦ ɽʢʦʥʦʤʽʩʪ 1 

ɻʨʫʧʘ ʤʝʭʘʥʽʢʘ 
ʄʝʭʘʥʽʢ 1 

ʄʘʡʩʪʝʨ ʟ ʦʙʣʘʜʥʘʥʥʷ 1 

ɺʩʴʦʛʦ 51 

2.8 ʆʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ 

ɹʘʛʘʪʦʦʧʝʨʘʮʽʡʥʽ ʚʝʨʩʪʘʪʠ ʟ ʏʇʂ ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ 

ʛʨʫʧʠ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʫ ʧʘʨʢʫ ʩʫʯʘʩʥʦʛʦ ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥ-

ʥʷ. ʅʘ ʥʠʭ ʤʦʞʣʠʚʘ ʢʦʤʧʣʝʢʩʥʘ ʧʦʩʣʽʜʦʚʥʘ ʦʙʨʦʙʢʘ ʜʝʪʘʣʝʡ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫ-

ʤʝʥʪʘʤʠ ʟ ʾʭ ʘʚʪʦʤʘʪʠʯʥʦʶ ʟʘʤʽʥʦʶ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʛʘʟʠʥʫ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʝʨʩʪʘʪʠ ʦʩʥʘʱʫʶʪʴʩʷ ʧʦʚʦʨʦʪʥʠʤʠ ʘʙʦ ʛʣʦʙʫʩʥʠʤʠ ʩʪʦʣʘʤʠ, ʷʢʽ ʜʦʟ-

ʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʙʨʦʙʢʫ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʽʟ ʢʽʣʴʢʦʭ ʩʪʦʨʽʥ ʧʨʠ ʥʝʟʤʽʥʥʦ-

ʤʫ ʟʘʢʨʽʧʣʝʥʥʽ. 

ʅʘ ʪʘʢʠʭ ʚʝʨʩʪʘʪʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʨʦʙʣʶʶʪʴ ʧʣʦʩʢʽ ʪʘ ʢʦʨʧʫʩʥʽ ʜʝʪʘʣʽ, ʘ 

ʪʘʢʦʞ ʜʝʪʘʣʽ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. ɸʥʘʣʽʟ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚʠʧʫʩʢʫ ʚʝʨʩʪʘʪʽʚ ʟʘ ʛʨʫʧʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʚʽʜʥʠʭ 

ʚʝʨʩʪʘʪʦʙʫʜʽʚʥʠʭ ʢʨʘʾʥ (ʗʧʦʥʽʷ, ʊʘʡʚʘʥʴ, ʅʽʤʝʯʯʠʥʘ) ʧʦʢʘʟʘʚ, ʱʦ ʩʘʤʝ ʚʝʨʩʪʘ-

ʪʠ ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʛʨʫʧʠ ʧʨʝʚʘʣʶʶʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʚʝʨ-

ʩʪʘʪʦʙʫʜʫʚʘʥʥʽ [11]. 
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ɺʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ï ʮʝ ʟʘʧʦʨʫʢʘ ʚʧʝʚʥʝʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʚʠʨʦʙ-ʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʦʥ-

ʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʆʧʠʪʫʚʘʥʥʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʧʨʠ ʦʥʦʚʣʝʥʥʽ ʚʝʨʩʪʘʪʥʦʛʦ ʧʘʨʢʫ 70% ʧʦʢʫʧʘʶʪʴ ʥʦʚʽ ʚʝʨʩʪʘʪʠ, 21% ï ʪʽ, ʱʦ 

ʙʫʣʠ ʚʞʠʪʢʫ, 9% ï ʚʽʜʥʦʚʣʶʶʪʴ ʘʙʦ ʤʦʜʝʨʥʽʟʫʶʪʴ ʽʩʥʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ.  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʚʝʨʩʪʘʪʘ ï ʮʝ ʧʨʠʙʣʠʟʥʦ 30ï40% ʚʘʨʪʦʩʪʽ ʥʦʚʦʛʦ ʚʝʨʩʪʘʪʘ 

ʪʘʢʦʛʦ ʞ ʧʨʠʟʥʘʯʝʥʥʷ. ɸʣʝ ʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʜʦʟʚʦʣʷʻ ʦʧ-

ʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʘ ʨʝʤʦʥʪ ʚʝʨʩʪʘʪʽʚ ʙʫʜʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʯʘʩʪʽʰʝ. 

ɼʦ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʠʜʙʘʥʥʷʤ ʚʝʨʩʪʘʪʘ ʥʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʘʨʪʽʩʪʴ 

ʚʝʨʩʪʘʪʘ, ʘ ʡ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʜʦʩʪʘʚʢʫ ʪʘ ʤʦʥʪʘʞ, ʥʘ ʧʨʠʜʙʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʾ ʦʩʥʘʩʪʢʠ, ʥʘ ʥʘʚʯʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʜʫʪʴ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʨʠʚʝʜʝʥʥʷ ʚʝʨʩʪʘʪʘ ʜʦ ʨʽʚʥʷ ʨʦ-

ʟʨʘʭʫʥʢʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʝʨʩʪʘʪʽʚ ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-

ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʛʨʫʧʠ ʻ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʦʙʨʦʙʢʘ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥ-

ʜʝʣʷ ʚ ʤʝʞʘʭ 20ï40 ʪʠʩʷʯ ʦʙ/ʭʚ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʯʘʩʪʦʪ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʦʪʦʨ-ʰʧʠʥʜʝʣʽʚ ʙʝʟ ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠ-

ʚʦʜʽʚ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ ʩʫʯʘʩʥʠʭ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʝʨʩʪʘʪʽʚ ʧʦʨʷʜ ʽʟ ʚʠʩʦʢʠʤʠ ʯʘ-

ʩʪʦʪʘʤʠ ʦʙʝʨʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʚʽʙʨʦʩʪʽʡʢʽʩʪʴ, ʘ ʦʪʞʝ, ʷʢʽʩʪʴ ʪʘ ʧʨʦʜʫʢ-

ʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ. ʉʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʽʤʘʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʧʨʠ-

ʧʫʩʢʠ ʪʘ ʧʨʘʮʶʚʘʪʠ ʚ ʚʘʞʢʠʭ ʫʤʦʚʘʭ, ʪʦʤʫ ʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦ-

ʩʪʘʪʥʴʦ ʧʦʪʫʞʥʠʤʠ ʪʘ ʤʘʪʠ ʷʢ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ, ʪʘʢ ʽ ʜʦʩʪʘʪʥʽʡ ʢʨʫʪ-

ʥʠʡ ʤʦʤʝʥʪ [3]. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʏʇʂ ʧʦʣʝʛʰʫʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʝʨʫʶʯʠʭ 

ʧʨʦʛʨʘʤ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʝʥʽ ʪʘ ʚʽʜʨʝʜʘʛʦʚʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʝʨʩʪʘʪʽ ʫ 

ʨʝʞʠʤʽ ʜʽʘʣʦʛʫ. ʉʠʩʪʝʤʠ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ 

ʚʝʨʩʪʘʪʽʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʫ ʦʙʨʦʙʢʫ. ʉʝʨʝʜ ʨʦʟʛʣʷ-

ʥʫʪʦʛʦ ʧʝʨʝʣʽʢʫ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʩʠʩʪʝʤʠ ʏʇʂ: 

Fanuc (ʗʧʦʥʽʷ), Siemens (ʅʽʤʝʯʯʠʥʘ), Heidenhain (ʅʽʤʝʯʯʠʥʘ), Haas (Cʐɸ), 

Mitsubishi Electric (ʗʧʦʥʽʷ). 

ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʦ-

ʦʙʨʦʙʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʪʝʥʜʝʥʮʽʻʶ ʫ ʚʝʨʩʪʘʪʦʙʫʜʽʚʥʽʡ ʛʘʣʫʟʽ ʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʥʘ ʦʙʨʦʙʣʶʚʘʣʴʥʠʭ ʮʝʥʪʨʘʭ ʽʟ ʏʇʂ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘ-

ʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ [1]. 
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2.9 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʇʨʦʜʫʢʮʽʷ ï ʮʝ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ ʧʨʘʮʽ, ʱʦ ʤʘʻ ʢʦʨʠʩ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʦʪʨʠʤʘʥʠʡ ʫ ʧʝʚʥʦʤʫ ʤʽʩʮʽ ʟʘ ʧʝʚʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʽ ʧʨʠ-

ʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤʠ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭ ʧʦʪʨʝʙ ʷʢ ʩʫ-

ʩʧʽʣʴʥʦʛʦ, ʪʘʢ ʽ ʦʩʦʙʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʫ [6]. 

ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʪʘ ʫʯʘʩʪʽ ʋʢʨʘʾʥʠ ʚ ʉʚʽʪʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʨ-

ʛʽʚʣʽ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟ-

ʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʏʣʝʥʩʪʚʦ ʚ ʮʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʢʨʠʚʘʻ ʢʦʨʜʦʥʠ, ʟʘʨʫʙʽʞʥʘ 

ʚʠʩʦʢʦʷʢʽʩʥʘ ʧʨʦʜʫʢʮʽʷ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʪʨʘʪ ʨʠʥʢʦʚʠʭ ʧʦʟʠʮʽʡ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʢʘ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ ʩʠʩʪʝʤ ʷʢʦʩʪʽ, ʱʦ  

ʜʦʟʚʦʣʠʣʦ ʙ ʥʝ ʪʽʣʴʢʠ ʚʽʜʩʪʦʷʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ ʥʘ ʚʣʘʩʥʦʤʫ ʨʠʥʢʫ, ʘʣʝ ʡ ʚʠʡʪʠ ʥʘ 

ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʡ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʚʽʜʯʠʪʴ, 

ʱʦ ʟʜʦʙʫʪʠ ʫʩʧʽʭ ʥʘ ʨʠʥʢʫ ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ. ʊʦʤʫ ʩʴʦʛʦʜʥʽ, ʛʦʚʦʨʷʯʠ ʧʨʦ ʷʢʽʩʪʴ, ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʥʝ ʩʪʽʣʴʢʠ ˇʘʪʫʥʦʢ 

ʩʘʤʦʾ ʧʨʦʜʫʢʮʽʾ, ʩʢʽʣʴʢʠ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʜʦʩ-

ʢʦʥʘʣʽʩʪʴ ʾʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʽʩʪʶ, ʥʘʮʽʣʝʥʠʭ ʥʘ ʧʦʩʪʽʡʥʝ ʩʘʤʦʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʪʘ ʛʦʣʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʽʩʥʫʶʯʦʾ ʧʦʪʨʝʙʠ ʥʘ ʨʠʥʢʫ.  

ʗʢ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʷʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʪʨʠʤʘʣʦ ʩʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ISO 9000, 

ʚʦʥʦ ʟʜʘʪʥʝ ʩʪʘʙʽʣʴʥʦ ʚʠʨʦʙʣʷʪʠ ʷʢʽʩʥʫ ʧʨʦʜʫʢʮʽʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʨʦʤʦʞʥʦʶ [6].  

ɹʽʣʴʰʽʩʪʴ ʬʽʨʤ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʮʴʦʛʦ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ 

ISO ʩʝʨʽʾ  9000 ʪʘ ʧʦʭʽʜʥʽ ʚʽʜ ʥʠʭ QS 9000, ISO 14000 ʪʦʱʦ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ɯSʆ), 

ʷʢʽʩʪʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʫ, ʷʢʽ ʥʘʜʘʶʪʴ ʡʦ-

ʤʫ ʟʜʘʪʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʦʙʫʤʦʚʣʝʥʽ ʘʙʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʧʦʪʨʝʙʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʨʷʤʦ ʧʨʦ-

ʧʦʨʮʽʡʥʠʡ ʨʽʚʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʝ ʩʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʝ-

ʤʦʛʠ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʮʝ ʨʽʚʝʥʴ ʡʦʛʦ ʢʦʤʧʝʪʝʥʮʽʾ  ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ  ʧʽʜʧʨʠʻʤʩʪʚ ʢʦʥ-

ʢʫʨʝʥʪʽʚ ʫ ʥʘʛʨʦʤʘʜʞʝʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʝʚʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʟʥʘʭʦʜʠʪʴ  ʚʽʡ ʚʠʨʘʟ ʫ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʷʢ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, 

ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠʙʫʪʦʢ ʪʦʱʦ. 
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʦʪʨʽʙʥʽ ʥʝ ʪʽʣʴʢʠ ʟʘʮʽʢʘʚʣʝʥʽ,  

ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʚʽʜʧʦʚʽʜʥʘ ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ, ʘʣʝ ʡ ʜʦʙʨʝ ʥʘʣʘʛʦʜʞʝ-

ʥʘ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ.  

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ISO 9001, ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʷʢʦʩʪʽ ʧʨʦ-

ʜʫʢʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.  

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʟʘʧʠʪʘʤ ʨʠʥʢʫ, ʩʧʦʞʠʚʘʯʘ ʚʽʜʧʦʚʽʜʘʻ ʽʜʝʦʣʦʛʽʷ ʩʠ-

ʩʪʝʤʠ ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ï  TQM (Total Quality  Management), ʪʝʭʥʦ-

ʣʦʛʽʻʶ ʷʢʦʾ ʻ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ISO ʩʝʨʽʾ 9000 [6]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʙʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ  ʷʢʽʩʪʶ ï ʮʝ  ʩʢʣʘʜʦʚʘ  ʢʦʥʪʨʦʣʶ ʟʘ  ʫʧʨʘʚʣʽʥʩʴʢʦʶ  

ʜʽʷʣʴʥʽʩʪʶ, ʪʝʭʥʦʣʦʛʽʻʶ  ʚʠʨʦʙʥʠʮʪʚʘ  ʘ  ʧʨʦʜʫʢʮʽʻʶ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʨʦʩʪʘʥ-

ʥʷ  ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʇʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʚʠʟʥʘʯʠʪʠ ʤʝʪʫ ʚʪʽʣʝʥʥʷ ʩʪʘʥʜʘʨʪʫ ï 

ʟʘʨʘʜʠ ʦʪʨʠʤʘʥʥʷ ʩʝʨʪʠʬʽʢʘʪʘ ʘʙʦ ʟʘʨʘʜʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʥʝʜʞʤʝʥʪʫ. 

ʌʦʨʤʘʣʴʥʝ ʞ ʚʪʽʣʝʥʥʷ ʩʪʘʥʜʘʨʪʫ ʻ ʥʝʛʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʧʦʣʷʛʘʻ ʫ: 

1) ʬʦʨʤʘʣʴʥʽʡ ʨʦʟʨʦʙʮʽ ʧʦʣʽʪʠʢʠ ʷʢʦʩʪʽ; 

2) ʥʝʚʠʤʽʨʥʦʩʪʽ ʮʽʣʝʡ ʫ ʩʬʝʨʽ ʷʢʦʩʪʽ; 

3) ʚʽʜʩʫʪʥʦʩʪʽ ʟʚʦʨʦʪʥʦʛʦʟʚôʷʟʢʫ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ ʧʨʦʜʫʢʮʽʾ; 

4) ʽʩʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʷʢ ʦʢʨʝʤʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʘʮʽʾ,  

ʷʢʘ ʧʦ ʩʫʪʽ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʠʨʦʙʥʠʯʠʡ  ʧʨʦʮʝʩ; ʚʽʜʩʫʪʥʽʩʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʧʽʜʨʦʟʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʽʜʜʽʣʦʤ ʟ ʷʢʦʩʪʽ; 

5) ʜʠʩʙʘʣʘʥʩʽ ʪʘ ʥʝʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʩʪʽ ʚ ʧʝʨʝʣʽʢʫ ʦʙʦʚôʷʟʢʽʚ ʽ ʧʦʚʥʦʚʘ-

ʞʝʥʴ ʧʝʨʩʦʥʘʣʫ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʪʘ ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʷʭ; 

6) ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʪʠʚʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʟʘʛʘʣʽ; 

7) ʥʠʟʴʢʽʡ ʷʢʦʩʪʽ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɯʥʜʠʢʘʪʦʨʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚʘ  ʤʦ-

ʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʽ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʈʠʥʢʦʚʘ ʦʨʽʻʥʪʘʮʽʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ʘʜʘʧʪʫ-

ʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʫʤʦʚ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ, ʘʣʝ ʡ ʜʦ ʰʚʠʜ-

ʢʦʩʪʽ ʮʠʭ ʟʤʽʥ, ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ [6].  
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3.1 ʄʝʪʦʜʠʢʘ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ  

3.1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʘʣʽ çɹʘʣʢʘè ʷʢ ʪʦʚʘʨʫ 

ɼʝʪʘʣʴ çɹʘʣʢʘè (ʨʠʩʫʥʦʢ 3.1, a) ʻ ʩʠʣʦʚʠʤ ʥʝʩʫʯʠʤ ʝʣʝʤʝʥʪʦʤ ʘʚʪʦʤʘ-

ʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʩʪʨʽʣʫ ʧʦʤʠʣʢʦʚʠʭ ʪʝʧʣʦʚʠʭ ʮʽʣʝʡ (ʇʊʎ). ʅʘ ʙʦʨʪʫ ʣʽʪʘʢʘ 

ʘʙʦ ʚʝʨʪʦʣʴʦʪʘ ʇʊʎ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽ ʪʨʠʤʘʯʽ, ʪʘʢ ʟʚʘʥʽ ʘʚʪʦʤʘʪʠ ʩʠ-

ʩʪʝʤʠ ʚʽʜʩʪʨʽʣʫ (ʨʠʩʫʥʦʢ 3.1, ʙ). ʇʊʎ - ʮʝ ʧʽʨʦʪʝʭʥʽʯʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʚʠʜʽʣʷʶʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʧʨʠ ʟʛʦʨʷʥʥʽ ʧʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʪʘʢʦʞ ʚʽʜʦʤʽ ʷʢ çʪʝʧʣʦʚʽ 

ʧʘʩʪʢʠè ʘʙʦ çɯʏ-ʧʘʩʪʢʠè [7]. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʇʊʎ ʻ ʥʝʚʝʣʠʢʦʶ ʻʤʥʽʩʪʶ ʟ ʪʚʝʨ-

ʜʠʤ ʛʦʨʶʯʠʤ ʩʢʣʘʜʦʤ. 

  
ʘ ʙ 

  
ʚ ʛ 

ʈʠʩʫʥʦʢ 3.1 ï ʇʨʠʟʥʘʯʝʥʥʷ ʜʝʪʘʣʽ çɹʘʣʢʘè 

ɸʚʪʦʤʘʪʠ ʩʠʩʪʝʤʠ ʚʽʜʩʪʨʽʣʫ ʩʧʦʣʫʯʘʶʪʴʩʷ ʽʟ ʙʦʨʪʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʙʦ-

ʨʦʥʠ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ [7].  

ʇʨʠ ʧʦʷʚʽ ʪʘʢʦʾ ʧʦʤʠʣʢʦʚʦʾ ʤʝʪʠ ʚ ʧʦʣʽ ʥʘʚʝʜʝʥʥʷ ʨʘʢʝʪʘ ʟ ʽʥʬʨʘʯʝʨʚʦ-

ʥʦʶ ʛʦʣʦʚʢʦʶ ʩʘʤʦʥʘʚʝʜʝʥʥʷ ʧʝʨʝʥʘʮʽʣʶʻʪʴʩʷ ʥʘ ʧʦʪʫʞʥʽʰʠʡ ʪʝʧʣʦʚʠʡ ʩʠʛʥʘʣ 

ʚʽʜ ʃʊʎ, ʚʠʧʫʱʝʥʦʾ ʟ ʙʦʨʪʫ ʚʽʡʩʴʢʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʽʪʘʢʘ (ʨʠʩʫʥʦʢ 3.1, ʚ) ʘʙʦ 

ʙʦʡʦʚʦʛʦ ʚʝʨʪʦʣʴʦʪʘ (ʨʠʩʫʥʦʢ 3.1, ʛ). 

ɼʝʪʘʣʴ çɹʘʣʢʘè ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʮʽʣʴʥʦʤʝʪʘʣʝʚʠʡ ʤʦʥʦʣʽʪʥʠʡ ʢʦʨʧʫʩ ʽʟ ʚʝ-

ʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʚʝʨʭʦʥʴ ʧʣʦʩʢʦʶ ʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ, ʱʦ ʨʦʟʧʦʣʦʞʝʥʽ ʥʘ 

ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʦʙʣʘʩʪʷʭ ʜʝʪʘʣʠ.  

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʧʦʰʠʨʝʥʠʤʠ ʟʘʩʦʙʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʣʽʪʘʢʘʤʠ, 

ʚʝʨʪʦʣʴʦʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʚʽʪʨʷʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʨʠ ʚʝʜʝʥʥʽ ʙʦʡʦʚʠʭ ʜʽʡ ʫ ʪʝ-

ʧʝʨʽʰʥʽʡ ʯʘʩ ʩʪʘʣʠ ʢʝʨʦʚʘʥʽ ʨʘʢʝʪʠ ʢʣʘʩʽʚ çʧʦʚʽʪʨʷ - ʧʦʚʽʪʨʷè ʪʘ çʧʦʚʝʨʭʥʷ - 

ʧʦʚʽʪʨʷè. ɼʦʩʚʽʜ ʣʦʢʘʣʴʥʠʭ ʚʽʡʥ ʪʘ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʩʚʽʜ-

ʯʠʪʴ, ʱʦ ʙʽʣʴʰ, ʥʽʞ 80 % ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʫʨʘʞʝʥʥʷ ʣʽʪʘʢʽʚ, ʚʝʨʪʦʣʴʦʪʽʚ ʪʘ ʙʝʟʧʽ-

ʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ ʧʦʚôʷʟʘʥʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʢʦʾ 
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ʛʨʽʟʥʦʾ ʟʙʨʦʾ, ʷʢ ʢʝʨʦʚʘʥʽ ʨʘʢʝʪʠ ʟ ʽʥʬʨʘʯʝʨʚʦʥʠʤʠ ʛʦʣʦʚʢʘʤʠ ʩʘʤʦʥʘʚʝʜʝʥʥʷ 

(ɯʏ ɻʉʅ) [7].  

ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚʩʽʭ ʪʠʧʽʚ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʠ-

ʤʠ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ, ʩʢʣʘʜʘʶʪʴ ʧʝʨʝʥʦʩʥʽ ʟʝʥʽʪʥʽ ʨʘʢʝʪʥʽ ʢʦʤʧʣʝʢʩʠ (ʇɿʈʂ), 

ʦʩʥʦʚʫ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʤʘʣʦʛʘʙʘʨʠʪʥʽ ʟʝʥʽʪʥʽ ʢʝʨʦʚʘʥʽ ʨʘʢʝʪʠ ʟ ɯʏ ɻʉʅ. 

ʅʝ ʤʝʥʰʫ ʟʘʛʨʦʟʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʇɿʈʂ ʽ ʧʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʪʠ ʃɸ 

ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ ʷʢ ʫ ʚʦʻʥʥʠʡ ʪʘ ʽ ʫ ʤʠʨʥʠʡ ʯʘʩ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʟʥʘʯʥʦʶ ʘʢʪʠʚʽʟʘʮʽʻʶ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʟ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷʤ ʜʘʥʦʛʦ ʚʠʜʫ ʦʟʙʨʦʻʥʥʷ.  

ʅʝʙʝʟʧʝʢʘ ʪʘʢʦʾ ʟʘʛʨʦʟʠ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʟʘʧʘ-

ʩʘʤʠ ʇɿʈʂ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ, ʾʭ ʤʦʙʽʣʴʥʽʩʪʶ, ʩʢʨʠʪʥʽʩʪʶ, ʘʚʪʦʥʦʤʥʽʩʪʶ 

ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʶ ʧʨʦʩʪʦʪʦʶ ʙʦʡʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʃɸ ʚʽʜ ʢʝʨʦʚʘʥʠʭ ʨʘʢʝʪ ʟ ɯʏ ɻʉʅ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʨʦʟʨʦ-

ʙʥʠʢʽʚ ʪʘ ʝʢʩʧʣʫʘʪʘʥʪʽʚ ʃɸ ʷʢ ʚʽʡʩʴʢʦʚʦʛʦ ʪʘʢ ʽ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʠʪʘʥʥʷʤ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʪʘ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʃɸ ʚʽʜ ʢʝʨʦʚʘʥʠʭ ʨʘʢʝʪ ʟ ɯʏ 

ɻʉʅ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ.  

ʉʚʽʪʦʚʠʤʠ ʣʽʜʝʨʘʤʠ ʟ ʧʠʪʘʥʴ ʩʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʩʠʩʪʝʤ ʻ ʉʐɸ 

(ʢʦʤʧʘʥʽʾ Northrop Grumman, BAE Systems), ɯʟʨʘʾʣʴ (ʢʦʤʧʘʥʽʾ Elbit Systems Ltd, 

Rafael), ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ (ʢʦʤʧʘʥʽʷ CRLS). ɼʦʩʠʪʴ ʫʩʧʽʰʥʦ ʚ ʜʘʥʽʡ ʛʘʣʫʟʽ ʧʨʘ-

ʮʶʻ ʪʘʢʦʞ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ ʬʽʨʤʘ çɸʜʨʦʥè (ʤ. ʂʠʾʚ), ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜ-

ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʋʢʨʘʾʥʽ ʫ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʣʽʪʘʢʽʚ ʪʘ ʚʝʨʪʦʣʴʦ-

ʪʽʚ ʚʽʜ ʢʝʨʦʚʘʥʠʭ ʨʘʢʝʪ ʟ ɯʏ ʩʘʤʦʥʘʚʝʜʝʥʥʷʤ. 

3.1.2 ɸʥʘʣʽʟ ʨʠʥʢʫ ʟʙʫʪʫ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ɺʽʜ ʨʠʥʢʽʚ ʟʙʫʪʫ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ, ʨʽ-

ʚʝʥʴ ʮʽʥ, ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʩʫʤʘ ʦʜʝʨʞʘʥʦʛʦ ʧʨʠʙʫʪʢʫ [5]. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʥʘ ʷʢʽʡ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʝʨʝ-

ʙʫʚʘʻ ʢʦʞʥʠʡ ʪʦʚʘʨ ʚ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʘʭ ʨʠʥʢʫ [13]: 

ʘ) ʥʫʣʴʦʚʘ ʩʪʘʜʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʽ ʘʧʨʦʙʘʮʽʻʶ ʽʜʝʾ ʨʦʟʨʦʙʢʠ 

ʥʦʚʦʛʦ ʪʦʚʘʨʫ, ʘ ʧʦʪʽʤ ʽ ʩʘʤʦʛʦ ʪʦʚʘʨʫ; 

ʙ) ʧʝʨʰʘ ʩʪʘʜʽʷ (ʚʠʧʫʩʢ ʪʦʚʘʨʫ ʥʘ ʨʠʥʦʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ), ʥʘ ʷʢʽʡ ʟ'ʷʩʦʚʫ-

ʻʪʴʩʷ, ʯʠ ʙʫʜʝ ʪʦʚʘʨ ʤʘʪʠ ʫʩʧʽʭ ʥʘ ʨʠʥʢʫ. ʇʨʠʙʫʪʦʢ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʥʝʚʠʩʦʢʠʡ, ʪʦ-

ʤʫ ʱʦ ʟʥʘʯʥʽ ʢʦʰʪʠ ʡʜʫʪʴ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʫ ʥʘ 

ʨʠʥʦʢ; 

ʚ) ʜʨʫʛʘ ʩʪʘʜʽʷ (ʟʨʦʩʪʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʧʨʦʜʘʞʽʚ), ʥʘ ʷʢʠʡ ʪʦʚʘʨ ʧʦʯʠʥʘʻ 

ʜʘʚʘʪʠ ʧʨʠʙʫʪʦʢ, ʚʽʥ ʰʚʠʜʢʦ ʧʦʢʨʠʚʘʻ ʚʩʽ ʚʠʪʨʘʪʠ ʽ ʩʪʘʻ ʜʞʝʨʝʣʦʤ ʧʨʠʙʫʪʢʫ, 

ʭʦʯʘ ʱʝ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʥʫ ʧʽʜʪʨʠʤʢʫ ʡʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʥʘ 

ʨʠʥʢʫ; 
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ʛ) ʪʨʝʪʷ ʩʪʘʜʽʷ (ʟʨʽʣʽʩʪʴ) - ʪʦʚʘʨ ʤʘʻ ʩʪʘʙʽʣʴʥʠʡ ʨʠʥʦʢ, ʧʦʧʠʪ ʽ ʜʘʻ ʨʝʛʫʣʷ-

ʨʥʠʡ ʧʨʠʙʫʪʦʢ, ʪʦʙʪʦ ʧʝʨʝʙʫʚʘʻ ʫ ʥʘʡʧʨʠʙʫʪʢʦʚʽʰʦʤʫ ʧʝʨʽʦʜʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪ-

ʨʝʙʫʻ ʟʘʪʨʘʪ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʥʘ ʨʠʥʦʢ, ʘ ʪʽʣʴʢʠ ʥʘ ʨʝʢʣʘʤʥʫ ʧʽʜʪʨʠʤʢʫ; 

ʜ) ʯʝʪʚʝʨʪʘ ʩʪʘʜʽʷ (ʥʘʩʠʯʝʥʥʷ ʽ ʩʧʘʜ), ʥʘ ʷʢʽʡ ʩʧʦʯʘʪʢʫ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʽʩ-

ʪʦʪʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʧʦʪʦʤʫ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʟ ʧʝʨʝʜʙʘʯʝʥʠʭ ʽ ʥʝʧʝʨʝʜʙʘ-

ʯʝʥʠʭ ʧʨʠʯʠʥ: ʪʦʚʘʨ, ʱʦ ʥʝ ʟʘʟʥʘʻ ʥʽʷʢʠʭ ʟʤʽʥ, ʦʙʨʠʜʘʻ ʩʧʦʞʠʚʘʯʘʤ, ʘʙʦ ʞ ʟʥʠ-

ʢʘʻ ʧʦʪʨʝʙʘ, ʷʢʫ ʚʽʥ ʙʫʚ ʧʦʢʣʠʢʘʥʠʡ ʟʘʜʦʚʦʣʴʥʷʪʠ. ʄʠʩʪʝʮʪʚʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦʙ ʚʯʘʩʥʦ ʚʣʦʚʠʪʠ ʽ ʟʘʧʦʙʽʛʪʠ ʩʧʘʜʫ ʧʦʧʠʪʫ ʥʘ ʚʠʨʽʙ ʰʣʷʭʦʤ ʡʦʛʦ ʫʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʘʙʦ ʟʘʤʽʥʠ ʽʥʰʠʤ. 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʨʝʘʣʴʥʠʭ ʽ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʥ-

ʢʫʨʝʥʪʽʚ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʠʪʠ ʩʠʣʴʥʽ ʽ ʩʣʘʙ-

ʢʽ ʩʪʦʨʦʥʠ ʾʭʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʬʽʥʘʥʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʤʝʪʫ ʽ ʩʪʨʘʪʝʛʽʶ ʢʦʥʢʫʨʝʥʪʽʚ 

ʫ ʩʬʝʨʽ ʝʢʩʧʘʥʩʽʾ ʥʘ ʨʠʥʢʫ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʮʽʥʦʚʦʾ 

ʧʦʣʽʪʠʢʠ [5].  

ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʧʝʨʝʜʙʘʯʠʪʠ ʩʧʦʩʽʙ ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʦʙʨʘʪʠ ʥʘʡʧʨʠʡʥʷʪ-

ʥʽʰʽ ʩʧʦʩʦʙʠ ʙʦʨʦʪʴʙʠ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʚʦʾʭ ʧʦʟʠʮʽʡ ʥʘ ʨʠʥʢʘʭ ʟʙʫʪʫ. 

ʄʽɻ-21 - ʨʘʜʷʥʩʴʢʠʡ ʨʝʘʢʪʠʚʥʠʡ ʬʨʦʥʪʦʚʠʡ ʚʠʥʠʱʫʚʘʯ. ʂʦʜʠʬʽʢʘʮʽʷ 

ʅɸʊʆ - ç Fishbedè. ɺʠʧʫʩʢʘʚʩʷ ʩʝʨʽʡʥʦ ʚ ʉʈʉʈ (1959 - 1986 ʨʦʢʠ), ʚʩʴʦʛʦ ʟʙʫ-

ʜʦʚʘʥʦ10800 ʣʽʪʘʢʽʚ, ʚ ɯʥʜʽʾ ʪʘ ʂʠʪʘʾ ʧʽʜ ʧʦʟʥʘʯʝʥʥʷʤ F-7.  

ʃʽʪʘʢ ʄʽɻ-21ʩʪʦʷʚ ʥʘ ʦʟʙʨʦʻʥʥʽ 68 ʢʨʘʾʥ ʩʚʽʪʫ, ʧʦʜʝʢʫʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴ-

ʩʷ ʽ ʟʘʨʘʟ ʷʢ ʥʘʚʯʘʣʴʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ (ʨʠʩʫʥʦʢ 3.2).  

 

ʈʠʩʫʥʦʢ 3.2 ï ʂʘʨʪʘ ʨʠʥʢʫ ʟʙʫʪʫ ʣ̔ ʪʘʢʘ ʄʽɻ-21   

ʄʽɻ-21 ʙʫʚ ʦʜʥʠʤ ʟ ʥʘʡʤʘʩʦʚʽʰʠʭ ʚʠʥʠʱʫʚʘʯʽʚ ʧʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʫ 

ʩʚʽʪʽ ʧʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʽ ʜʦ ʩʴʦʛʦʜʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʟʙʨʦʻʥʥʽ ʙʘʛʘ-

ʪʴʦʭ ʢʨʘʾʥ, ʱʦ ʥʝ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʤʘʪʠ ʫ ʩʢʣʘʜʽ ɺʇʉ ʙʽʣʴʰ ʩʫʯʘʩʥʽ ʣʽʪʘ-

ʢʠ, ʘʙʦ ʞ ʥʝ ʙʘʯʘʪʴ ʜʦʮʽʣʴʥʦʩʪʽ ʮʴʦʛʦ. 

ʄʽɻ-21 ʥʝʦʜʥʦʨʘʟʦʚʦ ʤʦʜʠʬʽʢʫʚʘʚʩʷ, ʧʨʠ ʯʦʤʫ, ʥʘʡʜʦʩʢʦʥʘʣʽʰʽ ʤʦʜʠʬʽ-

ʢʘʮʽʾ, ʚʠʢʦʥʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʦʾ ʮʠʬʨʦʚʦʾ ɹʈɽʆ, ʱʦ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ 

ʙʦʡʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʣʽʪʘʢʘ. ʎʝ ʜʦʟʚʦʣʠʣʠ ʘʚʽʘʮʽʡʥʠʤ ʩʧʝʮʽʘʣʽʩʪʘʤ ʛʦʚʦʨʠʪʠ ʧʨʦ 
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ʪʝ, ʱʦ ʄʽɻ-21 ʤʘʣʦ ʚ ʯʦʤʫ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚʠʥʠʱʫʚʘʯʘʤ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ, 

ʭʦʯʘ ʩʘʤʘ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʚʠʥʠʱʫʚʘʯʽʚ. 

ʋʢʨʘʾʥʩʴʢʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʄʽɻ-21 ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʥʦ-

ʛʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʘʣʝ ʡ ʟʘʤʽʥʫ ʘʥʘʣʦʛʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʮʠʬʨʦʚʫ (ʯʘʩʪ-

ʢʦʚʦ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʚʽʛʘʮʽʡʥʦʾ ʪʘ ʩʠʩʪʝʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʟʚôʷʟʢʫ ʯʝʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ), ʨʝʤʦʥʪ ʨʘʜʘʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ GPS-ʥʘʚʽʛʘʪʦʨʽʚ, 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʢʝʪʠ AIM -9 Sidewinder. 

ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚʠʨʦʙʣʷʻ ʟʥʘʨʷʜʜʷ ʧʨʘʮʽ ʜʣʷ ʪʠʭ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽ-

ʷʣʴʥʦʩʪʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʝʜʤʝʪʠ ʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʘʤʽ ʧʨʝʜʤʝʪʠ ʩʧʦʞʠʚʘʥʥʷ (ʨʠʩʫʥʦʢ 3.3) [13].  

 

ʈʠʩʫʥʦʢ 3.3 ï ɺʠʜʠ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ɺ ʋʢʨʘʾʥʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʷ, ʷʢʝ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʫ ʙʘʟʫ ʪʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ. ʅʘʡʙʽʣʴʰʠʤʠ ʡʦʛʦ ʮʝʥʪʨʘʤʠ ʚ 

ʋʢʨʘʾʥʽ ʻ ʤʽʩʪʘ ʂʠʾʚ ʽ ʍʘʨʢʽʚ, ʜʝ ʜʽʶʪʴ ʟʘʚʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʥʪʦʥʦʚè ʟ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʣʽʪʘʢʽʚ ʽ ʚʝʨʪʦʣʴʦʪʽʚ. ʃʝʛʢʽ ʣʽʪʘʢʠ ʪʘʢʦʞ ʚʠʧʫʩʢʘʻ çɸʝʨʦʧʨʘʢʪè (ʤ. ʂʠ-

ʾʚ), ʘ ʚʝʨʪʦʣʴʦʪʠ - çʄʦʪʦʨ ʉʽʯè (ʤ. ɿʘʧʦʨʽʞʞʷ).  

ʆʩʪʘʥʥʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʣʽʜʝʨʦʤ ʫ ʜʝʨʞʘʚʽ ʟ ʚʠʧʫʩʢʫ ʜʚʠʛʫʥʽʚ ʜʣʷ ʣʽʪʘʢʽʚ 

ʽ ʚʝʨʪʦʣʴʦʪʽʚ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʚʠʨʦʙʥʠʯʽ ʧʽʜʨʦʟʜʽʣʠ ʚ ʤʽʩʪʘʭ ɺʦʣʦʯʠʩʴʢ 

(ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ) ʽ ʉʥʽʞʥʝ (ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ). ɼʚʠʛʫʥʠ ʜʣʷ ʣʽʪʘʢʽʚ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʷʻ ʡ ʚʠʧʫʩʢʘʻ ɿʘʧʦʨʽʟʴʢʝ ʤʘʰʠʥʦʙʫʜʽʚʥʝ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʙʶʨʦ çʇʨʦ-

ʛʨʝʩè ʽʤ. ʘʢʘʜʝʤʽʢʘ ʆ. ɻ. ɯʚʯʝʥʢʘ. 

ʈʘʢʝʪʦʙʫʜʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ɼʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɺʠʨʦʙʥʠʯʝ 

ʦʙôʻʜʥʘʥʥʷ ʇʽʚʜʝʥʥʠʡ ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ ʟʘʚʦʜ ʽʤ. ʆ. ʄ. ʄʘʢʘʨʦʚʘè (ʤ. ɼʥʽʧʨʦ). 

ɺʠʙʽʨ ʩʪʨʘʪʝʛʽʾ ʩʝʛʤʝʥʪʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ [13]: 

ï ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ; 

ï ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ; 
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ï ʚʽʜ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʈʠʥʢʠ ʢʨʘʾʥ ʉʅɼ. 

ʇʝʨʝʚʘʛʠ: 

ï ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʥʘʩʣʽʜʦʢ ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ; 

ï ʧʦʪʝʥʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʚʽʡʩʴʢʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

ï ʪʨʘʜʠʮʽʡʥʽʩʪʴ ʟʚ'ʷʟʢʽʚ; 

ï ʩʠʩʪʝʤʘ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʙʨʝ ʥʘʣʘʛʦʜʞʝʥʘ. 

ʅʝʜʦʣʽʢʠ: 

ï ʟʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ; 

ï ʚʚʝʜʝʥʥʷ ʧʨʠʢʦʨʜʦʥʥʠʭ ʙʘʨ'ʻʨʽʚ. 

ʈʠʥʢʠ ʢʨʘʾʥ ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞ.̫ 

ʇʝʨʝʚʘʛʠ: 

ï ʮ̔ ʥʘ ʧʨʦʜʫʢʮʽʾ ʟʥʘʯʥʦ ʤʝʥʰʘ ʤʽʩʮʝʚʠʭ ʘʥʘʣʦʛʽʚ; 

ï ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʧʨʠʷʶʪʴ ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ ʪʦʚʘʨ. 

ʅʝʜʦʣʽʢʠ: 

ï ʪʨʫʜʥʦʱʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʯʝʨʝʟ ʧʨʦʙʣʝʤʠ ʧʦʣʽʪʠʯʥʦʾ ʪʘ ʝʢʦʥʦ-

ʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ; 

ï ʩʢʣʘʜʥʽʩʪʴ ʟ ʧʽʩʣʷʧʨʦʜʘʞʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ. 

3.1.3 ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʟʙʦʨʫ ʡ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝ-

ʪʦʶ ʟ'ʷʩʫʚʘʥʥʷ ʨʠʥʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʟʘʛʨʦʟ, ʚʠʚʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʡ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʙʨʝʥʜʫ [13]. 

ɿʘʛʘʣʦʤ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: 

- ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʧʨʦʙʣʝʤʫ; 

- ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴ ʧʨʦʙʣʝʤʫ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʢʘʪʝʛʦʨʽʡ ʥʘʣʽʯʫʻ ʦʩʦʙʣʠʚʽ ʚʠʜʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

1. ɺʠʙʽʨ ʧʦʣʽʪʠʢʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ. 

ʋ ʢʦʥʪʨʘʢʪ ʥʘ ʧʦʩʪʘʚʢʫ ʚʠʨʦʙʫ ʚʥʦʩʠʪʠ ʯʦʪʠʨʠ ʧʦʟʠʮʽʾ: 

ʘ) ʦʜʠʥʠʮʷ ʟʤʽʥʠ ʮʽʥʠ ï ʮʝ ʢʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʚʘʨʫ, ʟʘʣʝʞʥʘ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʪʦʚʘʨʫ ʽ ʩʚʽʪʦʚʦʾ ʧʨʘʢʪʠʢʠ. 

ʙ) ʙʘʟʠʩ ʮʽʥʠ ï ʚʩʪʘʥʦʚʣʶʶʪʴ, ʷʢʽ ʚʠʪʨʘʪʠ ʚʢʣʘʜʘʶʪʴʩʷ ʚ ʮʽʥʫ ʪʦʚʘʨʫ ʽ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʘʚʮʷ, ʘ ʷʢʽ ʧʦʥʘʜ ʮʽʥʫ ï ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʫʧʮʷ. 

ʚ) ʚʘʣʶʪʘ ʮʽʥʠ ï ʮʽʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʫ ʚʘʣʶʪʽ ʢʨʘʾʥʠ ʽʤʧʦʨʪʝʨʘ, ʝʢʩ-

ʧʦʨʪʝʨʘ ʘʙʦ ʪʨʝʪʴʦʾ ʩʪʦʨʦʥʠ. 

ʛ) ʩʧʦʩʽʙ ʬʽʢʩʘʮʽʾ ʮʽʥ ï ʮʽʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʨʘʟʫ, ʘʙʦ ʧʽʩʣʷ ʫʢʣʘʜʝʥʥʷ ʢʦʥ-

ʪʨʘʢʪʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʚʠʜʠ ʮʽʥ [13]: 

ï ʪʚʝʨʜʘ ʮʽʥʘ; 
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ï ʨʫʭʦʤʘ ʮʽʥʘ; 

ï ʟʤʽʥʥʘ ʮʽʥʘ; 

ï ʮʽʥʘ ʟ ʧʦʜʘʣʴʰʦʶ ʬʽʢʩʘʮʽʻʶ. 

ɼʣʷ ʪʦʚʘʨʫ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʟʤʽʥʥʘ ʮʽʥʘ, ʷʢʘ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʤʦʤʝʥʪ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʘʢʪʫ, ʰʣʷʭʦʤ 

ʧʝʨʝʛʣʷʜʫ ʙʘʟʦʚʦʾ ʮʽʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʫ ʚʠʪʨʘʪʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʧʝʨʽʦʜ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʪʦʚʘʨ. 

ʄʘʨʢʝʪʠʥʛ ʚʠʜʽʣʷʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʮʽʥʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘ ʨʠʥʢʫ [13]: 

ï ʩʪʨʘʪʝʛʽʷ ʚʠʩʦʢʠʭ ʮʽʥ; 

ï ʩʪʨʘʪʝʛʽʷ ʥʠʟʴʢʠʭ ʮʽʥ; 

ï ʩʪʨʘʪʝʛʽʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʮʽʥ; 

ï ʩʪʨʘʪʝʛʽʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʮʽʥ. 

2. ʆʨʛʘʥʽʟʘʮʽʷ ʟʙʫʪʫ ʜʝʪʘʣʽ ʪʠʧʫ çɹʘʣʢʘè. 

ɿʘʟʚʠʯʘʡ ʜʝʪʘʣʽ ʪʠʧʫ çɹʘʣʢʘè (ʜʠʚ. ʨʠʩʫʥʦʢ 3.1, a) ʧʨʦʜʘʶʪʴʩʷ ʟʘ ʧʨʷʤʠʤʠ 

ʧʦʩʪʘʚʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦ ʫʟʛʦʜʞʝʥʠʭ ʢʦʥʪʨʘʢʪʽʚ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ ʮʠʭ ʮʽʣʝʡ 

ʽʩʥʫʻ ʚʽʜʜʽʣ ʟʙʫʪʫ ʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʛʦʚʦʨʽʚ 

ʫʢʣʘʜʘʻʪʴʩʷ ʜʦʛʦʚʽʨ ʧʨʦ ʧʦʩʪʘʚʢʫ ʪʦʚʘʨʫ ʜʦ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ, ʚ ʧʝʚʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʽ ʟʘ ʧʝʚʥʦʶ ʮʽʥʦʶ 

3.2 ʌʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʌʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʦʧʠʪʫ ï ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ ʧʨʦ ʪʦʚʘʨ 

ʟ ʤʝʪʦʶ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʴʦʛʦ ʟʘʛʘʣʴʥʦʾ ʫʚʘʛʠ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ï ʚʠʥʠʢʥʝʥ-

ʥʷ ʫ ʩʧʦʞʠʚʘʯʘ ʙʘʞʘʥʥʷ ʧʨʠʜʙʘʪʠ ʜʘʥʠʡ ʪʦʚʘʨ. 

3.2.1 ɺʠʜʠ ʪʘ ʬʫʥʢʮʽʾ ʨʝʢʣʘʤʠ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʇʝʨʰʠʡ ʢʨʦʢ ʫ ʨʦʟʨʦʙʮʽ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʮʽʣʝʡ, ʢʦʪ-

ʨʽ ʜʝʪʝʨʤʽʥʫʶʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʡʥʷʪʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʮʽ-

ʣʴʦʚʦʛʦ ʨʠʥʢʫ, ʡʦʛʦ ʢʦʥôʶʥʢʪʫʨʦʶ ʽ ʤʘʨʢʝʪʠʥʛʦʚʦʶ ʩʪʨʘʪʝʛʽʻʶ ʢʦʤʧʘʥʽʾ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʮʽʣʽ ʪʘ ʤʝʪʫ ʧʝʨʝʩʣʽʜʫʻ ʨʝʢʣʘʤʘ, ʚʠʜʽʣʷʶʪʴ ʥʘ-

ʩʪʫʧʥʽ ʾʾ ʚʠʜʠ [13]: 

1. ɯʤʽʜʞ-ʨʝʢʣʘʤʘ; 

2. ʉʪʠʤʫʣʶʶʯʘ ʨʝʢʣʘʤʘ; 

3. ʇʦʣʽʪʠʯʥʘ ʨʝʢʣʘʤʘ; 

4. ɹ̔ ʟʥʝʩ-ʨʝʢʣʘʤʘ; 

5. ʉʫʩʧʽʣʴʥʘ ʨʝʢʣʘʤʘ. 

ɯʤʽʜʞ-ʨʝʢʣʘʤʘ ï ʮʝ ʨʝʢʣʘʤʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʧʦʟʠʪʠʚʥʦʛʦ ʦʙʨʘʟʫ (ʽʤʽʜʞʫ) 

ʬʽʨʤʠ. ɰʾ ʦʩʥʦʚʥʘ ʨʦʣʴ ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ ʯʠ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʧʨʦʜʫʢʮʽʻʶ ʬʽʨʤʠ, ʥʘʧʨʷʤʢʘʤʠ ʾʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʘʤʠ. ɯʤʽʜʞ-ʨʝʢʣʘʤʘ, ʷʢ 

ʧʨʘʚʠʣʦ, ʜʽʻ ʥʘʡʰʠʨʰʝ ʟ ʫʩʽʭ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʢʣʘʤʠ. ɺʦʥʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʝ ʣʠ-

ʰʝ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʧʦʢʫʧʮʽʚ, ʘʣʝ ʡ ʥʘ ʰʠʨʰʽ ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ, ʱʦʙ ʧʨʠ ʨʦ-
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ʟʰʠʨʝʥʥʽ ʧʝʨʝʣʽʢʫ ʧʨʦʜʫʢʮʽʾ ʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʬʽʨʤʘ ʯʠ ʪʦʚʘʨ ʚʠʢʣʠʢʘʣʠ ʫ ʧʦ-

ʢʫʧʮʽʚ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʽʤʽʜʞ-ʨʝʢʣʘʤʠ ʻ: 

- ʨʝʢʣʘʤʥʽ ʨʦʣʠʢʠ ʥʘ ʪʝʣʝʙʘʯʝʥʥʽ; 

- ʨʝʢʣʘʤʥʽ ʱʠʪʠ; 

- ʨʝʢʣʘʤʘ ʥʘ ʪʨʘʥʩʧʦʨʪʽ; 

- ʨʝʢʣʘʤʘ ʚ ʧʦʧʫʣʷʨʥʠʭ ʛʘʟʝʪʘʭ ʽ ʞʫʨʥʘʣʘʭ; 

- ʫʯʘʩʪʴ ʚ ʙʣʘʛʦʜʽʡʥʠʭ ʘʢʮʽʷʭ. 

ʉʪʠʤʫʣʶʶʯʘ ʨʝʢʣʘʤʘ ï ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚʠʜ ʨʝʢʣʘʤʠ. ɺ ʥʽʡ ʚʘʞʣʠʚʦ ʧʽ-

ʜʢʨʝʩʣʠʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʧʨʦʜʫʢʮʽʾ (ʧʦʩʣʫʛʠ), ʾʾ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥ-

ʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʦʚʘʨʘʤʠ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʪʘʢʦʾ ʨʝʢʣʘʤʠ ï ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʧʦʪʨʝʙʠ ʫ ʧʨʠʜʙʘʥʥʽ ʜʘʥʦʛʦ ʪʦʚʘʨʫ ʯʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʩʣʫʛʠ. 

ɺ ʨʝʢʣʘʤʥʦʤʫ ʦʛʦʣʦʰʝʥʥʽ ʩʪʠʤʫʣʶʶʯʦʾ ʨʝʢʣʘʤʠ ʥʝʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʬʽʨʤ ʧʨʠ  ʨʝʢʣʘʤʫʚʘʥʥʽ ʪʦʚʘʨʽʚ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʦʧʠʪʫ ʧʨʠʡʥʷʪʦ ʧʦʜʘʚʘʪʠ ʡ 

ʝʣʝʤʝʥʪʠ ʽʤʽʜʞ-ʨʝʢʣʘʤʠ, ʦʩʢʽʣʴʢʠ ʦʢʨʝʤʫ ʽʤʽʜʞ-ʨʝʢʣʘʤʫ ʪʘʢʽ ʬʽʨʤʠ ʥʝ ʤʦʞʫʪʴ 

ʩʦʙʽ ʜʦʟʚʦʣʠʪʠ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʽ ʨʝʢʣʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʪʠʤʫʣʶʶʯʦʾ ʨʝʢʣʘʤʠ: 

- ʨʝʢʣʘʤʘ ʚ ʛʘʟʝʪʘʭ ʽ ʞʫʨʥʘʣʘʭ; 

- ʧʨʷʤʘ ʧʦʰʪʦʚʘ ʨʦʟʩʠʣʢʘ; 

- ʨʝʢʣʘʤʘ ʥʘ ʨʘʜʽʦ; 

- ʫʯʘʩʪʴ ʫ ʚʠʩʪʘʚʢʘʭ; 

- ʪʝʣʝʨʝʢʣʘʤʘ. 

ʇʦʣʽʪʠʯʥʘ ʨʝʢʣʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʣʽʪʠʢʘʤʠ ʜʣʷ ʧʝʨʝʢʦʥʘʥʥʷ ʣʶʜʝʡ 

ʛʦʣʦʩʫʚʘʪʠ ʣʠʰʝ ʟʘ ʥʠʭ. ɺʦʥʘ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʦʣʽʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʜʝ-

ʤʦʢʨʘʪʠʯʥʠʭ ʢʨʘʾʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʋʢʨʘʾʥʽ. ʉʫʪʦ ʧʦʣʽʪʠʯʥʘ ʨʝʢʣʘʤʘ ʤʘʻ ʪʝʥ-

ʜʝʥʮʽʶ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʥʘ ʩʪʚʦʨʝʥʥʽ ʦʙʨʘʟʫ ʧʦʣʽʪʠʢʘ, ʥʽʞ ʥʘ 

ʩʧʽʨʥʠʭ ʧʠʪʘʥʥʷʭ, ʱʦ ʻ ʧʨʝʜʤʝʪʦʤ ʩʫʧʝʨʥʠʮʪʚʘ ʢʘʥʜʠʜʘʪʽʚ. 

ʇʦʣʽʪʠʯʥʘ ʨʝʢʣʘʤʘ ʦʭʦʧʣʶʻ ʚʩʽ ʬʦʨʤʠ ʨʝʢʣʘʤʠ ʚʽʜ ʥʘʢʣʝʡʦʢ ʜʦ ʪʝʣʝʚʽ-

ʟʽʡʥʠʭ ʨʦʣʠʢʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʙʦʨʯʠʭ ʢʘʤʧʘʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ʨʽʟ-

ʥʠʭ ʬʦʨʤ ʧʦʣʽʪʠʯʥʦʾ ʨʝʢʣʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʦʛʦʣʦʰʝʥʥʷ ʧʦ ʨʘʜʽʦ; 

- ʥʘʢʣʝʡʢʠ; 

- ʧʣʘʢʘʪʠ; 

- ʢʘʣʝʥʜʘʨʽ; 

- ʨʝʢʣʘʤʘ ʧʦ ʪʝʣʝʙʘʯʝʥʥʶ. 

ɹʽʟʥʝʩ-ʨʝʢʣʘʤʘ ʚʢʣʶʯʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʘʧʨʘʚʣʝʥʽ   ʨʦʟʜʨʽʙʥʠʤ ʧʨʦʜʘʚ-

ʮʷʤ, ʦʧʪʦʚʠʢʘʤ ʽ ʜʠʩʪʨʠʙôʶʪʦʨʘʤ, ʘ ʪʘʢʦʞ ʧʨʦʤʠʩʣʦʚʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ-

ʧʦʢʫʧʮʷʤ ʽ ʧʨʦʬʝʩʽʦʥʘʣʘʤ, ʥʘʧʨʠʢʣʘʜ ʘʜʚʦʢʘʪʘʤ ʯʠ ʣʽʢʘʨʷʤ. 
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ʉʫʩʧʽʣʴʥʘ ʨʝʢʣʘʤʘ ʧʝʨʝʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ ʧʨʦʧʘʛʫʻ ʧʝʚʥʝ ʧʦʟʠʪʠʚʥʝ 

ʷʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʤʦʚʫ ʚʽʜ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʯʠ ʧʨʠʧʠʥʝʥʥʷ ʚʦʜʽʥʥʷ ʘʚʪʦʤʦ-

ʙʽʣʷ ʚ ʩʪʘʥʽ ʩʧôʷʥʽʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʤʽʩʮʝ ʽ ʯʘʩ ʜʣʷ ʪʘʢʦʾ ʨʝʢʣʘʤʠ ʚ ʟʘʩʦʙʘʭ ʤʘ-

ʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʘʻʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʦ. 

3.2.2 ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʦʛʦ ʚʠʨʦʙʫ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʦʛʦ ʚʠʨʦʙʫ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʪʘʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ [13]: 

1. ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʜʦʩʷʛʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ; 

2. ʉʫʙ'ʻʢʪʠʚʥʽʩʪʴ ʚ ʽʥʪʝʨʝʩʘʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʧʨʦʝʢʪʫ, ʤʥʦʞʠʥʥʽʩʪʴ ʢʨʠʪʝ-

ʨʽʾʚ ʦʮʽʥʢʠ. 

ʈʠʟʠʢ ï ʤʽʨʘ ʤʽʥʣʠʚʦʩʪʽ ʽ ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʚʽʜʜʘʯʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʯʽʢʫ-

ʚʘʥʠʭ ʥʘʜʭʦʜʞʝʥʴ. ʏʠʤ ʨʠʟʠʢʦʚʘʥʽʰʝ ʦʧʝʨʘʮʽʷ, ʪʠʤ ʙʽʣʴʰʝ ʦʙʩʷʛ ʧʨʠʙʫʪʢʫ 

ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ. ʇʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʚʘ ʬʘʢʪʦʨʠ: 

1. ʆʙʩʷʛ ʬʽʥʘʥʩʫʚʘʥʥʷ. 

2. ʌʘʢʪʦʨ ʯʘʩʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʨʠʟʠʢʫ [13]: 

1. ɼʠʚʝʨʩʠʬʽʢʦʚʘʥʠʡ ï ʮʝ ʬʽʥʘʥʩʦʚʠʡ ʨʠʟʠʢ ʬʽʨʤʠ. ɿʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʪʘʙʽ-

ʣʴʥʦʩʪʽ ʮʽʥ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʧʠʪʫ ʥʘ ʟʙʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ. 

2. ʅʝʜʠʚʝʨʩʠʬʽʢʦʚʘʥʠʡ ï ʨʠʟʠʢ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ɿʘʣʝʞʠʪʴ ʚʽʜ ʟʨʦʩʪʘʥʥʷ 

ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʢʨʘʾʥʽ, ʽʥʬʣʷʮʽʾ, ʤʝʪʝʦʫʤʦʚ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʪʝʨʝʞʝʥʴ 

ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʜʦʛʦʚʦʨʫ (ʢʦʥʪʨʘʢʪʫ). ɼʣʷ ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʜʠʚʝʨʩʠʬʽʢʦʚʘ-

ʥʠʭ ʨʠʟʠʢʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʢʦʥʪʨʘʢʪʽ ʢʦʚʟʘʶʯʫ ʮʽʥʫ ʽ ʬʦʨʤʫ, ʧʦ ʷʢʽʡ ʚʦʥʘ ʧʦ-

ʚʠʥʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʽʥʰʠʭ ʪʠʧʽʚ ʨʠʟʠʢʫ ʩʣʫʞʠʪʴ ʩʪʨʘʭʫ-

ʚʘʥʥʷ. 

ʉʪʨʘʭʫʚʘʥʥʷ - ʮʝ ʬʽʥʘʥʩʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ, ʟʥʠʞʝʥʥʷ 

ʘʙʦ ʧʦʚʥʘ ʡʦʛʦ ʢʦʤʧʝʥʩʘʮʽʷ. 

3.3 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʮʝʭʫ 

ʈʦʟʨʷʜ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ-ʚʝʨʩʪʘʪʥʠʢʽʚ - ʥʝ ʥʠʞʯʝ 4 ʨʦʟʨʷʜʫ. 

ʊʘʨʠʬʥʘ ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ ʨʦʙʽʪʥʠʢʘ l=92 ʛʨʥ/ʛʦʜ. 

ʈʽʯʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʫʩʢʫ ʚʠʨʦʙʫ - ʜʝʪʘʣʽ çɹʘʣʢʘè NB=1000 ʰʪ.  

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ - ʜʝʪʘʣʽ çɹʘʣʢʘ - 54 ʯʦʣ.Ā ʛʦʜ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʧʨʘʮʶʻ ʚ ʦʜʥʫ ʟʤʽʥʫ. 

ʈʽʯʥʘ ʧʨʦʛʨʘʤʘ ʟʘʧʫʩʢʫ ʫ ʚʠʨʦʙʥʠʮʪʚʦ Nɿ, ʰʪ. ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

.̝ .ˏ ẗρ
˜˚

ρπππẗρ ρπφπ ̙ Ȣ̓ȟ      (3.1) 

ʜʝ ʇʅ ï ʪʝʭʥʽʯʥʽ ʥʝʤʠʥʫʯʽ ʚʠʪʨʘʪʠ. ʇʅ=6%. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ [13]: 

- ʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʟʚʦʨʦʪʥʽ ʚʽʜʭʦʜʠ; 

- ʟʘʨʦʙʽʪʥʷ ʧʣʘʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʘʮʽʚʥʠʢʽʚ(ʦʩʥʦʚʥʘ ʪʘ ʜʦʜʘʪʢʦʚʘ); 

- ʚ̔ ʜʯʠʩʣʝʥʥʷ ʫ ʬʦʥʜ ɭʉɺ ʟ ʟʘʨʦʙʽʪʥʠʭ ʧʣʘʪ; 

- ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʧʦʩʪʽʡʥʽ ʪʘ ʟʤʽʥʥʽ ʚʠʪʨʘʪʠ; 

- ʚʠʪʨʘʪʠ ʥʘ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʨʦʙʫ. 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ: 

˞ˏ̉̑ˏ ˙ ˔ˏ ˛˔˜˝ˑ ˔˜˝˰ ˞ˏ˜˝̃̆ˏ˜̏ˏˏ˜ ˏ         (3.2) 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ: 

˟ː ˟ː̙̓ ẗὔ̝ ȟ                                                           (3.3) 

ʜʝ ˟̙ː  ̓ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ, ʯʦʣ.Ā ʛʦʜ; 

.̝  ï  ʨʽʯʥʘ ʧʨʦʛʨʘʤʘ ʟʘʧʫʩʢʫ ʜʝʪʘʣʝʡ, h ʪ.  

ʊɻ = 54ẗ1060 = 60102 ʯʦʣ.Ā ʛʦʜ.                                (3.4) 

ʆʩʥʦʚʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʩʢʣʘʜʘʻ: 

ʆɿʇʈ = ʊɻẗʉɻʉ,                                                        (3.5) 

ʜʝ ʉɻʉ ï ʩʝʨʝʜʥʷ ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ. 

ʉʝʨʝʜʥʷ ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʨʦʟʨʷʜʫ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʚ ʮʝʭʫ. ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʮʝʭʫ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʧʨʘʮʶʶʯʠʭ. 

ɼʣʷ ʧʨʦʤʠʩʣʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʧʨʘ-

ʮʽʚʥʠʢʠ: ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʯʽ ʽ ʜʦʧʦʤʽʞʥʽ ʨʦʙʽʪʥʠʢʠ, ʬʘʭʽʚʮʽ (ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ 

ʧʨʘʮʽʚʥʠʢʠ), ʩʣʫʞʙʦʚʮʽ, ʤʦʣʦʜʰʠʡ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ [13].  

ʇʨʠʡʤʘʻʤʦ, ʱʦ ʥʘ ʦʜʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʨʘʮʶʻ ʦʜʠʥ ʨʦʙʽʪʥʠʢ. ʂʽʣʴʢʽʩʪʴʦʩʥʦ-

ʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʮʝʭʫ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.1. 

ʊʘʙʣʠʮʷ 3.1 ï ʂʽʣʴʢʽʩʪʴʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʮʝʭʫ 

ʇʨʦʬʝʩʽʷ ʂʽʣʴʢʽʩʪʴ ʨʦʙʽʪʥʠʢʽʚ, ʯʦʣ. ʈʦʟʨʷʜ 

ʌʨʝʟʝʨʫʚʘʣʴʥʠʢ ʏʇʂ 8 

4 
ʊʦʢʘʨ 8 

ʊʦʢʘʨ ʏʇʂ 6 

ʉʚʝʨʜʫʚʘʣʴʥʠʢ 6 

ɺʩʴʦʛʦ 28  

ʉʝʨʝʜʥʷ ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ ʉɻʉ ʩʢʣʘʜʘʻ: 

˞ː˞
ː˞ẗ̠ ˏ  ̋

˗ˏ˝
ȟ                                                         (3.6) 

ʜʝ ː˞ ï ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ IV ʨʦʟʨʷʜʫ; 

     ̠ˏ  ̋ ï ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ IV ʨʦʟʨʷʜʫ. 

ʊʦʜʽ ˞ː˞
Ͻ

ȟ
ρυρȟψ ̄̑Ƞ̎                                  (3.7) 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ ʪʘ ʤʘʪʝʨʽʘʣʠ (ɺʄ): 

ʊʦʜʽ ˏ˙ ˚ ẗ̇x ẗ̇ρ
˚˟
ȟ                                         (3.8) 
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ʜʝ ʅʄ ï ʤʘʩʘ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʦʢ. 

ʊʦʜʽ ʅʄ=1050ẗ1.685 = 1769,25 ʢʛ,                                 (3.9) 

ʅʊ ï ʥʦʨʤʘʪʠʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ, %; ʅʊ = 1,5 %; 

ʎʄ ï ʮʽʥʘ ʢʽʣʦʛʨʘʤʫ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ çɹʘʣʢʘè, ʜʣʷ ʤʘʛʥʠʝʚʦʛʦ ʣʠʪʝʡʥʦʛʦ 

ʩʧʣʘʚʘ ZE10A ʜʝʪʘʣʽ ʎʄ = 216 ʛʨʥ/ʢʛ. 

ˏ˙ ρχφωȟςυẗςρφẗρ
ȟ

σψχψωπȟσχ ̄̑Ȣ̎              (3.10) 

ɿʚʦʨʦʪʥʽ ʚʠʪʨʘʪʠ (ɿɺ), ʪʦ ʟʘʣʠʰʢʠ ʩʠʨʦʚʠʥʠ, ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, 

ʱʦ ʚʪʨʘʪʠʣʠ ʩʚʦʾ ʩʧʦʞʠʚʯʽ ʷʢʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʢʣʘʜʘʶʪʴ: 

ʊʦʜʽ ˔ˏ ˚ ẗ̇ρ
˗ˏ˙

ẗx ẗ̇πȟρȟ                              (3.11) 

ʜʝ ʂɺʄ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, %; ʂɺʄ = 54,2%. 

˔ˏ ρχφωȟςυẗρ
ȟ
ẗςρφẗπȟρ ρχυχωȟςχ ̄̑Ȣ̎          (3.12) 

ʊʦʜʽ ʦʩʥʦʚʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʩʢʣʘʜʘʻ: 

ʆɿʇʈ = 60102 Ͻ 151,8 = 2445949,39 ʛʨʥ.                 (3.13) 

ɼʦʜʘʪʢʦʚʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ: 

ˑ˔˜˝̨ ˔˜ẗ̋
˚ˑ˛
ȟ                                                (3.14) 

ʜʝ ʅɼʆ ï ʥʦʨʤʘʪʠʚ ʜʦʜʘʪʢʦʚʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʨʦʙʽʪʥʠʢʽʚ, %; ʅɼʆ=45%. 

ʊʦʜʽ ˑ˔˜ ς̋ττυωτωȟσωẗ ρρππφχχȟςσ ̄̑Ȣ̎         (3.15) 

ɺʽʜʯʠʩʣʝʥʥʷ ʫ ʬʦʥʜ ɭʉɺ ʟ ʦʩʥʦʚʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʨʦʙʽʪ-

ʥʠʢʽʚ ɭʉɺʇʈ, ʛʨʥ. ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ 22% ʚʽʜ ʩʫʤʠ ʦʩʥʦʚʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʟʘ-

ʨʦʙʽʪʥʦʾ ʧʣʘʪʠ: 

˰˞ˏ˜˝̨ ˔˜˝ˑ ˔˜ẗ̋
˚˰˞ˏ
ȟ                            (3.16) 

ʜʝ ʅɭʉɺ ï ʥʦʨʤʘʪʠʚ ʚʽʜʨʘʭʫʚʘʥʴ ʫ ʬʦʥʜ ɭʉɺ ʽʟ ʟʘʨʦʙʽʪʥʠʭ ʧʣʘʪ ʦʩʥʦʚʥʠʭ ʨʦ-

ʙʽʪʥʠʢʽʚ, ʅɭʉɺ=22% 

˰˞ˏ˜ ς̋ττυωτωȟσωρρππφχχȟςσẗ χψπςυχȟψφ ̄̑Ȣ̎     (3.17) 

ʉʫʤʘ ʧʦʩʪʽʡʥʠʭ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʻ ʥʦʨʤʘʪʠʚʦʤ ʚʽʜ ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʠ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʇʦɺ = 65% ẗ ʆɿʇʈ = 65% ẗ ςττυωτωȟσω = 1589867,10 ʛʨʥ.      (3.18) 

ʉʫʤʘ ʟʤʽʥʥʠʭ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʻ ʥʦʨʤʘʪʠʚʦʤ ʚʽʜ ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʠ ʦʩʥʦʚʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʇʝɺ = 80% ẗ ʆɿʇʈ = 80%ẗ ςττυωτωȟσω = 1956759,51 ʛʨʥ.      (3.19) 

ɺʠʪʨʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ (ɺʇɺ) ʚʠʟʥʘʯʘʶʪʴ ʥʦʨʤʘʪʠʚʦʤ ʚʽʜ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʪʘ ʦʩʥʦʚʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ 

ʜʣʷ ʚʠʨʦʙʫ: 

ˏ˜ˏ ˏ˙ ˛˔˜ẗ̋
˚˛ˏ
ȟ                                    (3.20) 

ʜʝ ʅʆɺ ï ʥʦʨʤʘʪʠʚ ʚʠʪʨʘʪ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, % ʅʆɺ=6%. 

ʊʦʜʽ ˏ˜ˏ σψχψωπȟσχςττυωτωȟσωẗ ρχππσπȟσω ̄̑Ȣ̎ 
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ɺʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʘʨʪʽʾ ʚʠʨʦʙʽʚ: 

˞ˏ̉ σ̑ψχψωπȟσχ ρχυχωȟςχ ςττυωτωȟσω ρρππφχχȟςσ  

χψπςυχȟψφρυψωψφχȟρπ ρωυφχυωȟυρρχππσπȟσω ψτρσ ψυςȟυψ ̄̑Ȣ̎               (3.21) 

ɺʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ: 

˞ˏ
˞ˏ̉̑

˔

 ȟ
χυυωȟφς ̄̑Ȣ̎                   (3.22) 

) 

ʜʝ ʅɸ ï ʥʦʨʤʘʪʠʚ ʚʽʜ ʚʠʨʦʙʥʠʯʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʫ. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ɸɺ ʩʢʣʘʜʘʶʪʴ:  

ˍˏ ˛˔˜ẗ̋Ȣ                                          (3.23 

ʊʦʜʽ ˍˏ ςττυωτωȟσωẗ ςττυωȟτω ̄̑Ȣ̎                   (3.24) 

ɺʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ˏ :̝ 

ˏ˔ ˞ ẗˏ
˚˔
ȟ                                                           (3.25) 

ʜʝ ʅɿ ï ʥʦʨʤʘʪʠʚ ʚʠʪʨʘʪ ʥʘ ʟʙʫʪ. 

ʊʦʜʽ ˏ˔ χυυωȟφςẗ σχχȟωψ ̄̑Ƞ̎                             (3.26) 

ʇʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʘʨʪʽʾ ʚʠʨʦʙʽʚ (ʚʨʘʭʦʚʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʟʙʫʪ): 

˞ˏ̃˛ˏ˚ˍὔ̝ ẗˏ˔ˎ˞ˏ ˍˏ ρρρσẗσχχȟωψ χυυωȟφςςσȟσ ψψυωππτȟχπ̄̑̎Ȣ   (3.27) 

ʇʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ: 

˞ˏˏ˕˝˛ˎˠ
˞ˏ̃˛ˏ˚ˍ

˔

ȟ
χωυωȟυχ ̄̑Ȣ̎              (3.28) 

ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʚʝʜʝʥʦ ʜʦ ʪʘʙʣʠʮʽ 3.1. 

ʊʘʙʣʠʮʷ 3.2 ï ɺʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʜʝʪʘʣʽ çɹʘʣʢʘè 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʝʣʠʯʠʥ ʇʦʟʥʘʯʝʥʥʷ ɿʥʘʯʝʥʥʷ, ʛʨʥ 

ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ ʽ ʤʘʪʝʨʽʘʣʠ ɺʄ 387890,37 

ɿʚʦʨʦʪʥʽ ʚʽʜʭʦʜʠ ɿɺ 17579,27 

ʆʩʥʦʚʥʘ ʟʘʨʧʣʘʪʘ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ ʆɿʇʈ 2445949,39 

ɼʦʜʘʪʢʦʚʘ ʟʘʨʧʣʘʪʘ ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ ɼɿʇʈ 1100677,23 

ʅʘʨʘʭʫʚʘʥʥʷ ʜʦ ʬʦʥʜʫ ɭʉɺ ʥʘ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʫ 

ʚʠʨʦʙʥʠʯʠʭ ʨʦʙʽʪʥʠʢʽʚ 
ɭʉɺʇʈ 780257,86 

ʇʦʩʪʽʡʥʽ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʇʦɺ 1589867,10 

ɿʤʽʥʥʽ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʇʝɺ 1956759,51 

ɺʠʪʨʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ɺʇɺ 170030,39 

ɺʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʘʨʪʽʾ ʚʠʨʦʙʽʚ ʉɺʠʨ 8413 852,58 

ɺʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ʉɺ 7559,62 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ɸɺ ςττυωȟτω  
ɺʠʪʨʘʪʠ ʥʘ ʟʙʫʪ ɺɿɹ 377,98 

ʇʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʘʨʪʽʾ ʚʠʨʦʙʽʚ ˞ˏ̃˛ˏ˚ˍ  ψψυωππτȟχπ  

ʇʦʚʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ˞ˏˏ˕˝˛ˎˠ  7959,57 

ʎʽʥʘ ʥʘ ʚʠʨʽʙ ʙʝʟ ʅɼʉ ʎɺ 9683,87 
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3.4 ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ ʜʝʪʘʣʽ çɹʘʣʢʘè 

ʈʦʟʤʽʨ ʢʨʠʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʈʂʇ ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ï ʮʝ 

ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʽʢ, ʧʨʠ ʷʢʦʤʫ ʜʦʭʽʜ ʚʽʜ 

ʧʨʦʜʘʞʽʚ ʈɼʈ ʜʦʨʽʚʥʶʻ ʚʠʪʨʘʪʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʈɺɺ, ʪʦʙʪʦ ʧʨʠʙʫʪʦʢ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʈʦʟʤʽʨ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ ʚʠʟʥʘʯʘʻʤʦ ʛʨʘʬʽʯʥʦ. 

ʊʦʯʢʘ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ ï ʨʦʟʤʽʨ ʧʘʨʪʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʧʨʠ ʷʢʽʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ çʥʫʣʴʦʚʠʡ ʧʨʠʙʫʪʦʢè, ʪʦʙʪʦ ʧʨʠʙʫʪʦʢ ʚʽʜ ʧʨʦʜʘʞʫ ʜʦʨʽʚʥʶʻ 

ʚʠʪʨʘʪʘʤ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɻʨʘʬʽʯʥʦ ʢʨʠʪʠʯʥʫ ʧʨʦʛʨʘʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʧʨʦʝʢʮʽʶ ʪʦʯʢʠ 

ʧʝʨʝʪʠʥʘʥʥʷ ʜʚʦʭ ʧʨʷʤʠʭ: ʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʈɼʈ ʽ ʨʽʯʥʠʭ ʚʠʪʨʘʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ʈɺɺ. 

ʈʽʯʥʽ ʧʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʈʇʦɺ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʨʴʦʤʘ ʚʠʜʘʤʠ ʚʠʪʨʘʪ ʽ ʤʥʦ-

ʞʝʥʥʷʤ ʮʽʻʾ ʩʫʤʠ ʥʘ ʨʽʯʥʠʡ ʦʙʩʷʛ ʟʘʧʫʩʢʫ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ὔ̝, ʟʘʜʘʥʠʡ ʫ ʚʠʭʽʜ-

ʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʨʦʙʫ: 

˝˜̏ˏ˜̏ˏˍˏ ˏ ẗ̝ὔ̝ ȟ                           (3.29) 

˝˜̏ ρˏυψωψφχȟρπ ςττυωȟτωσωφψχωςπσυπρωȟςσ ̄̑Ȣ̎          (3.30) 

ɼʘʣʽ ʙʫʜʫʻʤʦ ʣʽʥʽʶ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ: 

˔̍ẗˏὔˏ =φπττȟψυϽρρρσφστχπωςȟυ ̄̑Ȣ̎               (3.31) 

ɿʤʽʥʥʽ ʚʠʪʨʘʪʠ ɿʤɺ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʠʥ ʚʠʨʽʙ, ʚʠʟʥʘʯʘʻʤʦ ʚʠʨʘʭʫ-

ʚʘʥʥʷʤ ʟ ʚʠʨʦʙʥʠʯʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʫ ʉɺʠʨ ʧʦʩʪʽʡʥʠʭ ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʠʭ 

ʧʦʜʘʪʢʽʚ ʇʦɺ: 

˔̍ˏ˞ˏ ˜̏ˏχυυωρυρτȟρυ φπττȟψυ ̄̑Ȣ̎        (3.32) 

ʃʽʥʽʶ ʨʽʯʥʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʈɼʈ, ʷʢʘ ʪʘʢʦʞ ʚʠʭʦʜʠʪʴ ʽʟ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

˝ˑ˝ˣ ẗˏὔˏ ȟ                                                (3.33) 

ʜʝ ʎɺ ï ʦʧʪʦʚʘ ʮʽʥʘ ʥʘ ʚʠʨʽʙ. 

ʊʦʜʽ ˝ˑ˝ωφψσȟψχẗρ πφπρπχχψρτυȟρυ ̄̑Ȣ̎            (3.34) 

ɸʥʘʣʽʪʠʯʥʦ ʨʦʟʤʽʨ ʢʨʠʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʈʂʇ ʨʦʟʨʘʭʦʚʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

˝˗˜
˝˜̏ˏ

ˣˏ˔̍
ȟˏ                                                   (3.35) 

ʊʦʜʽ ˝˗˜
ȟ

ȟ  ȟ
υυωȟς υφπ ̙ Ȣ̓       (3.36) 
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ʈʽʯʥʠʡ ʢʦʰʪʦʨʠʩ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ: 

˝ˏˏ˞ ẗˏὔˏ χυυωȟφς ẗρ πφπχωσχυωφȟχχ ̄̑Ȣ̎     (3.37) 

 

ʈʠʩʫʥʦʢ 3.2 ï ɻʨʘʬʽʢ ʟʥʘʭʦʜʞʝʥʥʷ ʪʦʯʢʠ ʙʝʟʙʽʪʢʦʚʦʩʪʽ  

ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʽ çɹʘʣʢʘè 

ɺʠʩʥʦʚʦʢ 

ɺ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʜʽʣi ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʠ çɹʘʣʢʘè ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʩʪʨʽʣʫ ʇʊʎ. ʇʨʦ-

ʚʝʜʝʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ ʧʦʨʽ-

ʚʥʷʥʦ ʨʠʥʢʠ ʢʨʘʾʥ ʙʣʠʞʥʴʦʛʦ ʽ ʜʘʣʴʥʴʦʛʦ ʟʘʨʫʙʽʞʞʷ.  

ʈʦʟʨʘʭʦʚʘʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʠ çɹʘʣʢʘè - 7959,57 ʛʨʥ.  

ɿʛʽʜʥʦ ʽʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʽ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.2 ʪʦʯʢʘ 

ʙʝʟʟʙʠʪʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʽ çɹʘʣʢʘè, ʷʢʘ ʜʦʨʽʚʥʶʻ 560 ʚʠʨʦʙʘʤ. 
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4 ʉʇɽʎIɸʃʔʅʀʁ ʈʆɿɼIʃ 
 

ʂʆʄʇʆʅʋɺɸʅʅʗ ɹɸɻɸʊʆʆʇɽʈɸʎɯʁʅʀʍ ɺɽʈʉʊɸʊɯɺ ɿ ʏʇʂ 

ɯ ʇʈʀʉʊʈʆɰɺ ɸɺʊʆʄɸʊʀʏʅʆɰ ɿʄɯʅʀ ɯʅʉʊʈʋʄɽʅʊɸ 
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4.1 ʂʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ 

ʉʫʯʘʩʥʽ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʽ ʚʝʨʩʪʘʪʠ ʟ ʏʇʂ ʟʜʘʪʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʚʥʠʡ 

ʮʠʢʣ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. ɺʝʩʴ ʧʨʦʮʝʩ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʽʜʨʦʟʜʽʣʠʪʠ 

ʥʘ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʟʘ ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ, ʥʘ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʦʪʨʽʙʥʠʡ ʦʢʨʝʤʠʡ 

ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ [3]. ʅʘ ʨʠʩ. 4.1 ʷʢ ʧʨʠʢʣʘʜ ʢʦʤʧʣʝʢʩʥʦʾ ʪʦʢʘʨʥʦ-ʬʨʝʟʝʨʥʦ-

ʩʚʝʨʜʣʠʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʧʦʢʘʟʘʥʽ ʝʪʘʧʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʫ 

ʢʝʨʤʘ ʫʧʨʘʚʣʽʥʥʷ ʃɸ ʟ ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ 2024 (ɼ16ʊ) ʤʘʩʦʶ 0,92 ʢʛ ʥʘ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ [11]. 

 

ʈʠʩ. 4.1. ʂʦʤʧ'ʶʪʝʨʥʘ ʤʦʜʝʣʴ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ 

ʄʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦ-

ʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʽʟ ʏʇʂ: 

ï ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʚʠʩʦʢʦʪʦʯʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪ-

ʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʦʨʜʠʥʘʪ ʧʝʨʝʤʽʱʝʥʴ ʽʥʩʪʨʫʤʝʥʪʫ; 

ï ʦʩʥʘʱʝʥʥʷ ʚʝʨʩʪʘʪʘ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ: ʧʣʘʥʩʫʧʦʨʪʘʤʠ, ʤʘʛʘʟʠʥʘʤʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʰʧʠʥʜʝʣʴʥʠʤʠ ʚʫʟʣʘ-

ʤʠ, ʘ ʪʘʢʦʞ ʧʨʠʩʪʨʦʷʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʦʪʦʚʦʢ. 

ʅʠʞʯʝ ʧʦʢʘʟʘʥʽ ʪʠʧʦʚʽ ʢʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʽʟ ʏʇʂ 

ʩʝʨʝʜʥʽʭ ʛʘʙʘʨʠʪʽʚ ʧʨʠ ʜʦʚʞʠʥʘʭ ʭʦʜʽʚ ʜʦ 1000 ʤʤ: 

ï ʪʨʠʢʦʦʨʜʠʥʘʪʥʘ, ʟ ʭʨʝʩʪʦʚʠʤ ʩʪʦʣʦʤ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʍ ʽ Z ʽ ʥʝʨʫʭʦʤʦʶ 

ʢʦʣʦʥʦʶ 1, ʟʘ ʷʢʦʶ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ Y ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʰʧʠʥʜʝʣʴʥʘ 

ʛʦʣʦʚʢʘ. ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ( ʨʠʩ. 4.2, ʘ);  

ï ʯʦʪʠʨʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʧʦʚʦʨʦʪʥʠʤ ʩʪʦʣʦʤ 1. ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ 

ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʟ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ (ʨʠʩ. 4.2, ʙ);  
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ï ʯʦʪʠʨʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʤʘʛʘʟʠʥʦʤ ʽʥʩʪʨʫʤʝʥʪʽʚ 1 ʣʘʥʮʶʛʦʚʦʛʦ ʪʠʧʫ. 

ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʥʩʪʨʫ-

ʤʝʥʪʽʚ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʟ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ (ʨʠʩ. 4.2, ʛ); 

ï ʧ'ʷʪʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʜʚʦʤʘ ʧʦʚʦʨʦʪʥʠʤʠ ʩʪʦʣʘʤʠ 1, ʥʠʞʥʽʡ ʟ ʷʢʠʭ ʦʙʝʨ-

ʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ, ʘ ʚʝʨʭʥʽʡ ï ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ. ʂʦʤʧʦ-

ʥʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʟ 

ʧ'ʷʪʠ ʩʪʦʨʽʥ ʧʽʜ ʙʫʜʴ-ʷʢʠʤ ʢʫʪʦʤ (ʨʠʩ. 4.2, ʜ, ʚ);  

ï ʰʝʩʪʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʧʣʘʥʩʫʧʦʨʪʥʠʤ ʧʨʠʩʪʨʦʻʤ (ʟʤʽʱʝʥʥʷ ʨʦʟʪʦʯʫʚʘʣʴ-

ʥʦʛʦ ʨʽʟʮʷ ʧʨʦʛʨʘʤʫʻʪʴʩʷ ʟʘ ʪʨʝʪʠʥʥʦʶ ʢʦʦʨʜʠʥʘʪʦʶ U). ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠ-

ʟʥʘʯʝʥʝ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʾ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʨʦʟʪʘʰʦʚʘ-

ʥʠʭ ʧʽʜ ʜʦʚʽʣʴʥʠʤʠ ʢʫʪʘʤʠ. (ʨʠʩ. 4.2, ʝ) [11]. 

   
ʘ ʙ ʚ 

  

 
ʛ ʜ ʝ 

ʈʠʩ. 4.2. ʂʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʩʝʨʝʜʥʽʭ ʛʘʙʘʨʠʪʽʚ 

ʅʘ ʦʩʥʦʚʽ ʙʘʟʦʚʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 4.2, ʘ) ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʽʥʰʽ 

ʩʭʝʤʠ ʢʦʤʧʦʥʫʚʘʥʥʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ:  

ï ʪʨʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʨʫʭʦʤʦʶ ʢʦʣʦʥʦʶ ʟʘʤʽʩʪʴ ʥʠʞʥʴʦʾ ʢʘʨʝʪʢʠ ʭʨʝʩʪʦʚʦ-

ʛʦ ʩʪʦʣʫ (ʨʠʩ. 4.3, ʘ). ʊʘʢʝ ʢʦʤʧʦʥʫʚʘʥʥʷ ʧʦʰʠʨʝʥʝ ʚ ʚʝʨʩʪʘʪʘʭ ʟ ʜʦʚʞʠʥʘʤʠ 

ʧʝʨʝʤʽʱʝʥʴ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʍ ʽ Z ʙʽʣʴʰʝ 1000 ʤʤ;  
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ï ʧ'ʷʪʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʛʣʦʙʫʩʥʠʤ ʩʪʦʣʦʤ 1 (ʨʠʩ. 4.3, ʙ, ʛ). ʊʘʢʝ ʢʦʤʧʦ-

ʥʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʧʦʚʦʨʦʪʥʠʤʠ ʩʪʦʣʘʤʠ 

ʜʽʘʤʝʪʨʦʤ 600 ï 800 ʤʤ ʪʘ ʙʽʣʴʰʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩ-

ʥʠʭ ʜʝʪʘʣʝʡ; 

ï ʯʦʪʠʨʠʢʦʦʨʜʠʥʘʪʥʘ ʟ ʧʦʚʦʨʦʪʥʠʤ ʩʪʦʣʦʤ 1, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʥʝʨʫʭʦʤʦʤʫ ʙʣʦʮʽ, ʽ ʰʧʠʥʜʝʣʴʥʦʶ ʛʦʣʦʚʢʦʶ, ʱʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ X, Y ʽ Z. ʊʘʢʝ ʢʦʤʧʦʥʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʘʛʨʝʛʘʪʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʟ ʏʇʂ (ʨʠʩ. 4.3, ʚ) [11]. 

   
ʘ ʙ ʚ 

   
ʛ 

ʈʠʩ. 4.3. ɿʤʽʥʠ ʢʦʤʧʦʥʫʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʪʘ ʧʨʠʢʣʘʜʠ ʪʠʧʦʚʠʭ ʜʝʪʘʣʝʡ 

ɼʦ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʫ ʩʫʯʘʩʥʦʤʫ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ: 

ï ʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʝʟʩʪʫʧʽʥʯʘʩʪʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ; 

ï ʧʽʜʚʠʱʝʥʘ ʞʦʨʩʪʢʽʩʪʴ ʥʝʩʫʯʠʭ ʯʘʩʪʠʥ ʚʝʨʩʪʘʪʘ; 

ï ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʭʦʜʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʧʨʠʚʦʜʽʚ ʧʦʜʘʯ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʠʚʦʜʽ ʧʦʜʘʯ ʚʠʩʦʢʦʤʦʤʝʥʪʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟ ʜʘʪʯʠʢʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʛʘʟʠʥʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʫ 

ʟʤʽʥʫ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [3]. 
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4.2 ʇʨʠʩʪʨʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʘ 

ɿʤʽʥʦʶ ʽʥʩʪʨʫʤʝʥʘʪʘ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʡʦʛʦ ʟʘʤʽʥʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʦʜʥʦ-

ʛʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʥʘ ʽʥʰʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʝʨʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ (ʂʇ). 

ʇʨʠʩʪʨʽʡ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ (ɸɿɯ) ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ï ʮʝ 

ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʷʢʦʤʫ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘʙʽʨ ʥʝʦʙʭʽʜʥʠʭ 

ʨʽʞʫʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭ ʧʦʜʘʯʘ ʚ ʨʦʙʦʯʫ ʟʦʥʫ ʚ ʧʦʪʨʽʙʥʠʡ 

ʤʦʤʝʥʪ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʦʧʝʨʘʪʦʨʘ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʫ ʧʨʦʮʝʩʽ ʟʘʤʽʥʠ.  

ʆʩʥʦʚʦʶ ʧʨʠʩʪʨʦʾʚ ɸɿɯ ʻ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʛʘʟʠʥ. ɼʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʤʘʛʘʟʠʥʽʚ ʢʦʜʫʶʪʴʩʷ ʛʥʽʟʜʘ ʤʘʛʘʟʠʥʽʚ ʘʙʦ ʭʚʦʩʪʦʚʠʢʠ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʚʠʥʥʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʚ ʧʝʚʥʽ 

ʛʥʽʟʜʘ ʤʘʛʘʟʠʥʽʚ, ʫ ʜʨʫʛʦʤʫ ï ʚ ʙʫʜʴ-ʷʢʽ ʛʥʽʟʜʘ, ʦʩʢʽʣʴʢʠ ʧʨʠʩʪʨʽʡ, ʱʦ ʟʯʠʪʫʻ, 

ʚʠʙʠʨʘʻ ʯʝʨʛʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟʘ ʡʦʛʦ ʢʦʜʦʤ [10].  

ɸʚʪʦʤʘʪʠʯʥʘ ʟʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʰʧʠʥʜʝʣʴʥʦʛʦ 

ʚʫʟʣʘ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʦʧʝʨʘʪʦʨʦʚ. ɸʚʪʦ-

ʦʧʝʨʘʪʦʨʠ ʟʜʽʡʩʥʶʶʪʴ ʦʩʴʦʚʽ ʪʘ ʧʦʚʦʨʦʪʥʽ ʨʫʭʠ, ʷʢʽ ʡ ʩʧʨʠʷʶʪʴ ʧʝʨʝʤʽʱʝʥʥʶ 

ʽʥʩʪʨʫʤʝʥʪʽʚ.  

4.2.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʠʩʪʨʦʾʚ ɸɿɯ 

ʗʢ ʧʨʠʩʪʨʦʾ ɸɿɯ ʫ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘ-

ʪʦʧʦʟʠʮʽʡʥʽ ʨʝʚʦʣʴʚʝʨʥʽ ʛʦʣʦʚʢʠ. ɿʤʽʥʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʶʶʪʴ ʰʣʷʭʦʤ ʧʦʚʦ-

ʨʦʪʫ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ ʟʘ ʢʝʨʫʚʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʟʠʮʽʾ 

ʥʝʦʙʭʽʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʨʠʩʪʨʦʾ ɸɿɯ ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʩʢʣʘʜʘ-

ʶʪʴʩʷ ʟ ʤʘʛʘʟʠʥʽʚ-ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ; ʘʚʪʦʦʧʝʨʘʪʦʨʽʚ ʜʣʷ 

ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ ʫ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ; ʧʨʦʤʽʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦ ʘʚʪʦʦʧʝʨʘʪʦʨʽʚ ʘʙʦ ʜʦ ʧʨʦʤʽʞʥʠʭ ʧʦʟʠʮʽʡ ʦʯʽʢʫʚʘʥʥʷ 

ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʉʭʝʤʠ ʨʽʟʥʠʭ ʤʘʛʘʟʠʥʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʨʠʩʪʨʦʷʭ ɸɿɯ, ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 4.4. ʋ ʧʨʠʩʪʨʦʷʭ ɸɿɯ ʜʣʷ ʟʤʽʥʠ ʰʧʠʥʜʝʣʴʥʦʛʦ ʚʫʟʣʘ ʷʢ ʤʘʛʘʟʠʥʠ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʨʝʚʦʣʴʚʝʨʥʽ ʛʦʣʦʚʢʠ 1 ï 3. ɽʪʘʧʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ ï 

ʨʦʟʬʽʢʩʘʮʽʷ, ʧʦʚʦʨʦʪ ʪʘ ʬʽʢʩʘʮʽʷ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ. ʇʝʨʝʚʘʛʠ ʪʘʢʠʭ ʧʨʠ-

ʩʪʨʦʾʚ ï ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʥʘ ʟʤʽʥʫ ʽʥʩʪʨʫʤʝʥʪʫ. ʅʝʜʦʣʽʢʠ 

ï ʦʙʤʝʞʝʥʽʩʪʴ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʤʘʣʘ ʻʤʥʽʩʪʴ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ [11].  

ɼʠʩʢʦʚʽ ʤʘʛʘʟʠʥʠ ʰʧʠʥʜʝʣʴʥʠʭ ʚʫʟʣʽʚ 4 ï 6 ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʶ, ʚʝʨʪʠʢʘʣʴʥʦʶ ʘʙʦ ʧʦʭʠʣʦʶ ʚʽʩʩʶ ʧʦʚʦʨʦʪʫ. ʆʜʠʥ ʽʟ ʰʧʠʥʜʝʣʴʥʠʭ 

ʚʫʟʣʽʚ ʧʦ ʯʝʨʟʽ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʧʨʠʚʦʜʫ. ʇʨʠ ʟʤʽʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʰʧʠʥʜʝʣʴʥʠʡ 

ʚʫʟʦʣ ʚʽʜ'ʻʜʥʫʻʪʴʩʷ ʚʽʜ ʧʨʠʚʦʜʫ, ʤʘʛʘʟʠʥ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʯʝʨʛʦʚʠʡ ʰʧʠʥʜʝʣʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʽʚʚʽʩʥʦ ʟ ʚʘʣʦʤ ʧʨʠʚʦʜʫ ʽ ʧʨʠʻʜʥʫʻʪʴʩʷ 

ʜʦ ʦʩʪʘʥʥʴʦʛʦ. 
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ʇʝʨʝʚʘʛʘ ʧʨʠʩʪʨʦʾʚ ɸɿɯ ʟ ʤʘʛʘʟʠʥʦʤ ʰʧʠʥʜʝʣʽʚ ï ʟʙʽʣʴʰʝʥʥʷ ʤʽʩʪʢʦʩʪʽ 

ʤʘʛʘʟʠʥʫ, ʤʝʥʰʽ ʦʙʤʝʞʝʥʥʷ ʟʦʥʠ ʦʙʨʦʙʢʠ [1]. 

 

ʈʠʩ. 4.4. ʉʭʝʤʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʛʘʟʠʥʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ  

ʫ ʧʨʠʩʪʨʦʷʭ ɸɿɯ 

ʇʨʠʩʪʨʦʾ ʜʣʷ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʚʠʢʦʥʫʶʪʴ ʥʘ ʙʘʟʽ 

ʜʠʩʢʦʚʠʭ ʣʘʥʮʶʛʦʚʠʭ ʘʙʦ ʙʘʨʘʙʘʥʥʠʭ ʤʘʛʘʟʠʥʽʚ-ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʽʥʩʪʨʫʤʝʥʪʫ 7 ï 

15. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʻ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʾʚ ɸɿɯ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʤʘʛʘ-

ʟʠʥʘʤʠ 8 ï 12 ʜʠʩʢʦʚʦʛʦ ʪʠʧʫ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʰʧʠʥʜʝʣʴʥʽʡ ʙʘʙʮʽ ʪʘʢʠʤ ʯʠ-

ʥʦʤ, ʱʦ ʚ ʦʜʥʽʡ ʟ ʡʦʛʦ ʧʦʟʠʮʽʡ ʛʥʽʟʜʦ ʤʘʛʘʟʠʥʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʽʚʚʽʩʥʦ ʟʽ 

ʰʧʠʥʜʝʣʝʤ ʚʝʨʩʪʘʪʘ. ɸʚʪʦʤʘʪʠʯʥʘ ʟʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʦʨʦʪʦʤ 

ʤʘʛʘʟʠʥʫ ʪʘ ʦʩʴʦʚʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʰʧʠʥʜʝʣʷ.  

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʯʝʨʛʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʦʧʨʘʚʢʘ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʽʜ'ʻʜʥʫʻʪʴ-

ʩʷ ʚʽʜ ʰʧʠʥʜʝʣʷ ʪʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʤʘʛʘʟʠʥʽ. ʇʦʪʽʤ ʤʘʛʘʟʠʥ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʧʦ-

ʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʯʝʨʛʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʽʚʚʽʩʥʦ ʟʽ ʰʧʠʥʜʝ-

ʣʝʤ. ʐʧʠʥʜʝʣʴ ʟ ʥʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʽʨ ʤʘʛʘʟʠʥʫ ʫ ʧʦʟʠ-

ʮʽʶ ʦʙʨʦʙʢʠ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʘʚʪʦʦʧʝ-

ʨʘʪʦʨʽ [11]. 

ɿʘʪʠʩʢʘʯ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʰʧʠʥʜʝʣʽ ʤʘʣʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʝʭʘʥʽʟʦʚʘʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʨʩʪʘʪʘʭ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʧʨʠʩʪʨʦʾ, ʫ ʷʢʠʭ ʟʘʪʠʩʢʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʘ ʪʘʨʽʣʯʘʩʪʠʭ ʧʨʫʞʠʥ, ʘ ʨʦʟʪʠʩʢʘʥʥʷ ï ʛʽʜʨʦʮʠʣʽʥʜʨʦʤ. 

ʋ ʤʘʛʘʟʠʥʘʭ ʣʘʥʮʶʛʦʚʦʛʦ ʪʠʧʫ ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʛʥʽʟʜʘʭ ʨʫʭʦ-

ʤʦʛʦ ʣʘʥʮʶʛʘ 13 ʽ ʧʦʜʘʶʪʴ ʫ ʧʨʦʤʽʞʥʫ ʧʦʟʠʮʽʶ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʘʚʪʦ-
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ʦʧʝʨʘʪʦʨʦʤ. ʋ ʙʘʨʘʙʘʥʥʠʭ ʤʘʛʘʟʠʥʘʭ 14, 15 ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʘ ʧʝʨʝʜʙʘʯʝʥʦ ʢʽʣʴʢʘ 

ʨʷʜʽʚ ʛʥʽʟʜ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʨʘʜʽʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ.  

ʈʝʚʦʣʴʚʝʨʥʽ ʛʦʣʽʚʢʠ ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʢʦʤʧʘʢʪʥʽ. ɰʭ ʨʦʟʤʽʱʫʶʪʴ ʥʘ 

ʰʧʠʥʜʝʣʴʥʽʡ ʙʘʙʮʽ ʚʝʨʩʪʘʪʫ. ɿʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʨʝ-

ʚʦʣʴʚʝʨʥʦʾ ʛʦʣʽʚʢʠ ʽ ʯʘʩ ʥʘ ʟʘʤʽʥʫ ʩʢʣʘʜʘʻ 1...3 ʩ. ʇʨʠʩʪʨʦʾ ɸɿɯ ʜʣʷ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʽʚ ʽʟ ʏʇʂ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʽʥʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʣʷʭʦʤ ʧʦʚʦʨʦʪʫ ʨʽʟʮʝʪʨʠ-

ʤʘʯʘ (ʨʠʩ. 4.5, ʘ) ʘʙʦ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 4.5, ʙ, ʚ), ʫ ʷʢʠʭ ʚʦʥʠ ʚʩʪʘʥʦʚ-

ʣʝʥʽ. ʈʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʦʧʨʠʚʽʜ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʟʤʽʥʫ ʧʦʟʠʮʽʾ, ʪʘʢ ʽ ʬʽʢʩʘʮʽʶ ʛʦʣʦʚʢʠ [9]. 

   
ʘ ʙ ʚ 

ʈʠʩ. 4.5. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʘʛʘʟʠʥʠ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ: ʘ ï ʨʽʟʮʝʪʨʠʤʘʯ 

ʥʘ ʰʽʩʪʴ ʧʦʟʠʮʽʡ; ʙ, ʚ ï ʨʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ ʥʘ 12 ʧʦʟʠʮʽʡ 

ʆʩʢʽʣʴʢʠ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʛʘʟʠʥ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʦʜʥʦʯʘʩ ʷʚʣʷʻʪʴʩʷ ʽ 

ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʚʝʨʩʪʘʪʫ, ʱʦ ʩʧʨʠʡʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʜʦ ʥʴʦʛʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʚʠʤʦʛʠ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

ʇʨʠʩʪʨʦʾ ɸɿɯ ʙʝʟ ʘʚʪʦʦʧʝʨʘʪʦʨʘ ʜʣʷ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʩʢʦʥ-

ʩʪʨʫʡʦʚʘʥʽ ʪʘʢ, ʱʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʤʘʛʘʟʠʥʫ ʜʦ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ ʽ ʥʘʟʘʜ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʰʧʠʥʜʝʣʶ ʽ ʤʘ-

ʛʘʟʠʥʫ ʰʧʠʥʜʝʣʴʥʠʭ ʛʽʣʴʟ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʫ (ʨʠʩ. 2.6). ʇʨʠʚʦʜ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ 

ʟʘʙʝʟʧʝʯʫʻ ʦʙʝʨʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʘ ʧʨʠʚʦʜ ʧʦʜʘʯʽ ï ʡʦʛʦ ʦʩʴʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ.  

ɯʩʥʫʻ ʜʚʽ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ɸɿɯ [11]: 

ï ʤʘʛʘʟʠʥ ʽʥʩʪʨʫʤʝʥʪʽʚ 1 ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʦʜʥʽʡ ʦʩʽ ʟʽ ʰʧʠʥʜʝʣʝʤ 2 (ʜʠʚ. 

ʨʠʩ. 4.6, ʘ, ʙ, ʚ); 

ï ʦʩʽ ʤʘʛʘʟʠʥʫ ʽʥʩʪʨʫʤʝʥʪʽʚ 1 ʽ ʰʧʠʥʜʝʣʷ 2 ʧʘʨʘʣʝʣʴʥʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ  

(ʨʠʩ. 4.6, ʛ, ʜ). 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʧʨʠʩʪʨʦʾʚ ɸɿɯ ʙʝʟ ʘʚʪʦʦʧʝʨʘʪʦʨʘ ʥʘʣʝʞʘʪʴ: 

ï ʩʢʣʘʜʥʽʩʪʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʥʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʨʦʙʦʯʫ ʧʦʟʠʮʽʶ ʚʥʘ-

ʩʣʽʜʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʢʦʨʦʥʠ ʟʥʘʯʥʦʾ ʤʘʩʠ; 

ï ʚ̔ ʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʤʽʩʪʢʽʩʪʴ ʤʘʛʘʟʠʥʫ (12-15 ʦʜʠʥʠʮʴ). 
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ʘ ʙ ʚ 

  
ʛ ʜ 

ʈʠʩ. 4.6. ʇʨʠʩʪʨʦʾ ɸɿɯ ʟ ʤʘʛʘʟʠʥʦʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʩʧʽʚʚʽʩʥʦ 

ʟʽ ʰʧʠʥʜʝʣʝʤ (ʘ, ʙ, ʚ) ʽ ʧʘʨʘʣʝʣʴʥʦ ʡʦʤʫ (ʛ, ʜ) 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʭʦʜʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʽ ʚʝʨʩʪʘʪʠ ʦʩʥʘʱʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʤʘʛʘ-

ʟʠʥʘʤʠ, ʚ ʢʦʪʨʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ 50...100 ʽ ʙʽʣʴʰʝ ʽʥʩʪʨʫʤʝʥʪʽʚ [1]. 

4.3 ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ɸɿɯ 

ʋ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʘʛʘʟʠʥʠ ʙʘʨʘʙʘʥ-

ʥʦʛʦ, ʣʘʥʮʶʛʦʚʦʛʦ, ʜʠʩʢʦʚʦʛʦ ʪʘ ʧʣʘʥʝʪʘʨʥʦʛʦ ʪʠʧʫ. ɯʥʩʪʨʫʤʝʥʪ ʤʦʞʝ ʨʦʟʪʘʰʦ-

ʚʫʚʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʦ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʯʠ ʧʦʭʠʣʦ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. 

ʄʽʩʪʢʽʩʪʴ ʦʙʦʡʤʠ ʜʦ 40 ʦʜʠʥʠʮʴ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʜʠʩʢʦʚʽ ʪʘ ʙʘʨʘʙʘʥʥʽ ʤʘʛʘ-

ʟʠʥʠ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʻʤʥʦʩʪʽ ʜʦ 100 ʦʜʠʥʠʮʴ ʧʦʪʨʽʙʥʠʡ ʣʘʥʮʶʛʦʚʠʡ ʪʠʧ ʽʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʛʘʟʠʥʽʚ [3].  

ɹʘʛʘʪʦ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʤʘʶʪʴ ʩʠʩʪʝʤʫ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ: 

ʷʢʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʰʧʠʥʜʝʣʴ ʘʙʦ ʣʘʤʘʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ, 

ʦʙʨʦʙʢʘ ʟʫʧʠʥʷʻʪʴʩʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʨʫʯʥʫ ʟʘʤʽʥʫ ʽʥʩʪʨʫʤʝʥʪʫ 

ʪʘ ʟʥʦʚʫ ʟʘʧʫʩʪʠʪʠ ʂʇ ʦʙʨʦʙʢʠ. ʎʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʦʪʨʽʙʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʤʘʛʘʟʠʥʽ, ʷʢʱʦ ʚʽʥ ʤʘʻ 
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ʧʽʜʚʠʱʝʥʫ ʻʤʥʽʩʪʴ [3]. 

ɼʣʷ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʝʨʝʜʙʘʯʝʥʽ ʘʚʪʦʦʧʝʨʘʪʦʨʠ, ʢʦʪʨʽ ʚʠʜʘʣʷʶʪʴ ʟʽ 

ʰʧʠʥʜʝʣʷ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʚ, ʡ ʧʝʨʝʥʦʩʷʪʴ ʡʦʛʦ ʫ ʤʘʛʘʟʠʥ, ʘ ʽʟ ʤʘʛʘ-

ʟʠʥʫ ʜʽʩʪʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʪʘ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʜʦ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʤʘʛʘʟʠʥʽʚ ʢʦʜʫʶʪʴʩʷ ʛʥʽʟʜʘ ʤʘʛʘʟʠʥʽʚ 

ʘʙʦ ʭʚʦʩʪʦʚʠʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʚʠʥʥʽ ʚʩʪʘ-

ʥʦʚʣʶʚʘʪʠʩʷ ʫ ʧʝʚʥʽ ʛʥʽʟʜʘ ʤʘʛʘʟʠʥʽʚ, ʫ ʜʨʫʛʦʤʫ ï ʫ ʙʫʜʴ-ʷʢʽ ʛʥʽʟʜʘ, ʦʩʢʽʣʴʢʠ 

ʧʨʠʩʪʨʽʡ ʜʣʷ ʯʠʪʘʥʥʷ ʚʠʙʠʨʘʻ ʯʝʨʛʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟʘ ʡʦʛʦ ʢʦʜʦʤ [1].  

ʋʩʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʦʩʝʨʝʜʢʘʭ  

(ʨʠʩ. 4.7, a) ʟʽ ʩʚʦʾʤ ʧʝʨʩʦʥʘʣʴʥʠʤ ʥʦʤʝʨʦʤ. ʎʝ ʧʦʣʝʛʰʫʻ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʦʰʫʢ 

ʪʘ ʟʤʽʥʫ ʽʥʩʪʨʫʤʝʥʪʫ.  

ɿʘʭʦʧʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʦʧʨʘʚʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟʘ ʰʠʡʢʫ ʦʧʨʘʚʦʢ ʤʝʭʘʥʽʟʤʘʤʠ ʟʘʭʦʧʣʝʥʥʷ ʟ ʧʨʫʞʥʠʤ ʟʘʪʠʩʢʘʯʝʤ 

ʢʣʽʱʦʚʦʛʦ (ʨʠʩ. 4.7, ʙ) ʘʙʦ ʪʠʩʢʦʚʦʛʦ ʪʠʧʫ. ʋ ʛʥʽʟʜʘʭ ʤʘʛʘʟʠʥʽʚ ʦʧʨʘʚʢʫ ʢʦʞʥʦ-

ʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʢʨʽʧʣʶʶʪʴ ʧʨʫʞʥʠʤʠ ʟʘʭʦʧʣʶʚʘʯʘʤʠ (ʨʠʩ. 4.7, ʚ), ʷʢʽ ʩʧʨʘʮʴ-

ʦʚʫʶʪʴ ʧʨʠ ʦʩʴʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʦʧʨʘʚʢʠ.  

 

 
ʙ 

 
ʘ ʚ 

ʈʠʩ. 4.7. ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ɸɿɯ (ʘ), ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʝʭʘʥʽʟʤʘ ʟʘʭʦʧʣʝʥʥʷ (ʙ) 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʦʙʦʡʤʠ (ʚ): 1ï ʢʦʨʧʫʩ ʟʘʭʦʧʣʶʚʘʯʘ; 2 ï ʚʘʞʽʣʴ ʟʘʭʦʧʣʶʚʘ-

ʯʘ; 3 ï ʟʘʭʦʧʣʶʚʘʯ; 4 ï ʽʥʩʪʨʫʤʝʥʪ; 5 ï ʛʥʽʟʜʦ ʣʘʥʮʶʛʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ 

ʦʙʦʡʤʠ; 6 ï ʦʧʨʘʚʢʘ ʢʦʥʫʩʥʘ 

ʄʝʭʘʥʽʟʤ ɸɿɯ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʘʛʘʟʠʥ 1 ʽ ʘʚʪʦʦʧʝʨʘʪʦʨ 2 ʜʣʷ  ʧʝʨʝʥʝʩʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜ ʤʘʛʘʟʠʥʫ ʜʦ ʰʧʠʥʜʝʣʷ 3 ʽ ʥʘʚʧʘʢʠ (ʨʠʩ. 4.8). 
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ʈʠʩ. 4.8. ʇʨʠʩʪʨʦʾ ʜʣʷ ɸɿɯ ʟ ʘʚʪʦʦʧʝʨʘʪʦʨʦʤ ʪʘ ʤʘʛʘʟʠʥʦʤ:  

ʘ, ʚ, ʛ ï ʜʠʩʢʦʚʠʤ; ʙ, ʜ - ʣʘʥʮʶʛʦʚʠʤ 

ʅʘ ʨʠʩ. 4.9, ʘ, ʙ ʧʦʢʘʟʘʥʘ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ 4 ʘʚʪʦʦʧʝ-

ʨʘʪʦʨʦʤ 3, ʷʢʠʡ ʧʝʨʝʥʦʩʠʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʦʧʨʘʚʢʫ 2, ʦʙʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ 

ʧʦʭʠʣʦʾ ʦʩʽ, ʧʽʩʣʷ ʯʦʛʦ ʚʧʨʘʚʣʷʻ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʦʧʨʘʚʢʫ ʟ ʥʦʚʠʤ ʽʥʩʪʨʫʤʝʥ-

ʪʦʤ ʚ ʰʧʠʥʜʝʣʴ 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʝʭʘʥʽʟʤʫ ʦʙʝʨʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʛʘʟʠʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.9, ʚ. 

  
 

ʘ ʙ ʚ 

ʈʠʩ. 4.9. ɸʚʪʦʤʘʪʠʯʥʘ ʟʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʦʧʝʨʘʪʦʨʘ: 

ʘ ï ʟʘʭʦʧʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʦʧʨʘʚʢʠ ʟʽ ʰʧʠʥʜʝʣʷ; ʙ ï ʟʘʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʫ;  

1 ï ʰʧʠʥʜʝʣʴ ʚʝʨʩʪʘʪʘ; 2 ï ʦʧʨʘʚʢʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ; 3 ï ʘʚʪʦʦʧʝʨʘʪʦʨ; 

 4 ï ʽʥʩʪʨʫʤʝʥʪ; 5 ï ʤʘʛʘʟʠʥ ʽʥʩʪʨʫʤʝʥʪʽʚ; ʚ ï ʤʝʭʘʥʽʟʤ ʦʙʝʨʪʘʥʥʷ ʤʘʛʘʟʠʥʫ 
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ɸʚʪʦʦʧʝʨʘʪʦʨʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʘʭʦʧʣʶʚʘʯʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʜʥʦ-, ʜʚʦ- ʪʘ ʙʘ-

ʛʘʪʦʟʘʭʦʧʣʶʚʘʣʴʥʽ. ʂʦʥʩʪʨʫʢʮʽʾ ʦʜʥʦʟʘʭʦʧʣʶʚʘʣʴʥʠʭ ʘʚʪʦʦʧʝʨʘʪʦʨʽʚ ʧʝʨʝʜʙʘ-

ʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʦʨʦʪʫ ʱʦʜʦ ʦʩʽ, ʧʘʨʘʣʝʣʴʥʦʾ ʘʙʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʜʦ ʦʩʽ 

ʰʧʠʥʜʝʣʷ, ʘ ʪʘʢʦʞ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʣʦʱʠʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʜʦ 

ʦʩʽ ʰʧʠʥʜʝʣʷ [11]. 

ʋ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʝʡ 

ʰʧʠʥʜʝʣʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʛʘʟʠʥʫ (ʨʠʩ. 4.10, ʘ) ʘʚʪʦʦʧʝʨʘʪʦʨ 3 ʧʨʠ ʟʤʽʥʽ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʶʻ ʭʽʜ ʟʥʠʟʫ ʚʛʦʨʫ, ʟʘʭʦʧʣʶʻ ʦʧʨʘʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʛʥʽʟ-

ʜʘ ʤʘʛʘʟʠʥʫ 4 ʽ ʚʠʪʷʛʫʻ ʾʾ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ. 

    
ʘ ʙ ʚ ʛ 

  
ʜ ʝ 

ʈʠʩ. 4.10. ʉʭʝʤʠ ɸɿɯ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʝʡ ʽʥʩʪʨʫʤʝʥ-

ʪʫ ʽ ʰʧʠʥʜʝʣʷ: ʘ, ʙ ï ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ; ʚ, ʛ, ʜ ï ʧʨʠ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ; ʝ ï ʣʘʥʮʶʛʦʚʠʡ ʤʘʛʘʟʠʥ ʥʘ ʰʧʠʥʜʝʣʴʥʽʡ ʙʘʙʮʽ;  

1 ï ʙʘʙʢʘ ʰʧʠʥʜʝʣʴʥʘ; 2 ï ʰʧʠʥʜʝʣʴ; 3 ï ʘʚʪʦʦʧʝʨʘʪʦʨ; 4, 8 ï ʤʘʛʘʟʠʥʠ ʽʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʽ; 5, 6 ï ʛʽʜʨʦʮʠʣʽʥʜʨ; 7 ï ʢʘʥʪʫʚʘʯ 

ʂʘʨʝʪʢʘ ʘʚʪʦʦʧʝʨʘʪʦʨʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʥʠʟ ʽ ʜʨʫʛʠʡ ʟʘʭʦʧʣʶʚʘʯ ʚʠʡʤʘʻ 

ʽʥʩʪʨʫʤʝʥʪ ʟʽ ʰʧʠʥʜʝʣʷ. ʐʧʠʥʜʝʣʴʥʘ ʙʘʙʢʘ 1 ʚʽʜʚʦʜʠʪʴʩʷ; ʘʚʪʦʦʧʝʨʘʪʦʨ ʧʦʚʝʨ-

ʪʘʻʪʴʩʷ ʥʘ 180Á, ʧʽʩʣʷ ʯʦʛʦ ʰʧʠʥʜʝʣʴʥʘ ʙʘʙʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥ-

ʥʷ. ɸʚʪʦʦʧʝʨʘʪʦʨ ʭʦʜʦʤ ʫʟʜʦʚʞ ʦʩʽ ʟʘʰʪʦʚʭʫʻ ʽʥʩʪʨʫʤʝʥʪ ʫ ʰʧʠʥʜʝʣʴ, ʜʝ ʚʽʥ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ. ʇʦʪʽʤ ʮʠʢʣ ʟʘʤʽʥʠ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʚʪʦ-

ʨʶʻʪʴʩʷ [9]. ʂʦʣʠ ʦʩʽ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʰʧʠʥʜʝʣʷ ʧʘʨʘʣʝʣʴʥʽ (ʨʠʩ. 4.10, ʙ), ʟʤʽʥʘ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 
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ʇʽʩʣʷ ʨʦʟʢʨʽʧʣʝʥʥʷ ʦʧʨʘʚʢʠ ʚ ʰʧʠʥʜʝʣʽ 2 ʘʚʪʦʦʧʝʨʘʪʦʨ 3 ʟʘʙʠʨʘʻ ʾʾ ʨʘʟʦʤ 

ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʚ,  ̔ ʦʜʥʦʯʘʩʥʦ ʟʘʙʠʨʘʻ ʟ ʛʥʽʟʜʘ ʤʘʛʘʟʠʥʫ 4 

ʥʘʩʪʫʧʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʇʨʠ ʭʦʜʽ ʚʥʠʟ ʘʚʪʦʦʧʝʨʘʪʦʨ ʚʠʪʷʛʫʻ ʦʧʨʘʚʢʠ ʟʽ ʰʧʠʥʜʝ-

ʣʷ ʪʘ ʤʘʛʘʟʠʥʫ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ 180Á ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʟʤʽʥʶʻ ʽʥʩʪʨʫʤʝʥʪ 

ʤʽʩʮʷʤʠ ʪʘ ʧʽʜʥʽʤʘʻ ʡʦʛʦ ʚʛʦʨʫ, ʫ ʰʧʠʥʜʝʣʴ ʪʘ ʤʘʛʘʟʠʥ. ʇʽʩʣʷ ʟʘʤʽʥʠ ʽʥʩʪʨʫ-

ʤʝʥʪʫ ʘʚʪʦʦʧʝʨʘʪʦʨ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʥʝʡʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʰʧʠʥʜʝʣʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. 

ʋ ʧʨʠʩʪʨʦʾ ɸɿɯ, ʧʦʢʘʟʘʥʦʤʫ ʥʘ ʨʠʩ. 4.10, ʚ, ʦʧʨʘʚʢʠ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ 

ʛʥʽʟʜʦ ʤʘʛʘʟʠʥʫ 4, ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʚʽʩʴ ʽʥʩʪʨʫʤʝʥʪʫ 

ʩʪʘʻ ʧʘʨʘʣʝʣʴʥʦʶ ʦʩʽ ʰʧʠʥʜʝʣʷ 2. ɸʚʪʦʦʧʝʨʘʪʦʨ 3 ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʮʠʣʽʥʜʨʘ 

6 ʽ ʨʝʡʢʦʚʦ-ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʦʜʥʦʯʘʩʥʦ ʟʘʭʦ-

ʧʣʶʶʯʠ ʦʧʨʘʚʢʫ ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʥʽʟʜʽ ʤʘʛʘʟʠʥʫ ʪʘ ʰʧʠʥʜʝʣʷ. 

ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʮʠʣʽʥʜʨʘ 5 ʘʚʪʦʦʧʝʨʘʪʦʨ ʭʦʜʦʤ ʚʟʜʦʚʞ ʩʚʦʻʾ ʦʩʽ ʚʠʪʷ-

ʛʫʻ ʽʥʩʪʨʫʤʝʥʪ ʟ ʤʘʛʘʟʠʥʫ ʪʘ ʰʧʠʥʜʝʣʷ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʟ ʥʠʤ ʥʘ 180Á ʪʘ ʤʽʥʷʻ ʽʥ-

ʩʪʨʫʤʝʥʪ ʤʽʩʮʷʤʠ [11]. ʅʘ ʨʠʩ. 4.10, ʛ ʽ 4.10, ʜ ʧʦʢʘʟʘʥʽ ʧʨʠʩʪʨʦʾ ɸɿɯ ʥʘ ʙʘʟʽ 

ʣʘʥʮʶʛʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʛʘʟʠʥʫ 8, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘ ʰʧʠʥʜʝʣʴʥʽʡ ʙʘʙʮʽ 1, ʘ ʚ ʜʨʫʛʦʤʫ ï ʟʙʦʢʫ ʚʽʜ ʥʝʾ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʰʧʠʥʜʝʣʴʥʽ ʙʘʙʮʽ ʩʢʦʨʦʯʫʻ ʯʘʩ ʟʘʤʽʥʠ ʽʥ-

ʩʪʨʫʤʝʥʪʫ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʘʤʽʥʘ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʽʜʥʦʩ-

ʥʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʛʘʟʠʥʫ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, 

ʱʦ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʤʘʛʘʟʠʥʫ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʚ ʰʧʠʥʜʝʣʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ [11].  

ʂʨʘʱʠʤ ʨʽʰʝʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʛʘʟʠʥʽʚ ʥʘ 

ʦʢʨʝʤʽʡ ʨʘʤʽ ʧʦʨʷʜ ʟʽ ʰʧʠʥʜʝʣʝʤ (ʨʠʩ. 4.11).  

 

 

ʘ 

 
ʙ ʚ 

ʈʠʩ. 4.11. ʈʦʟʤʽʱʝʥʥʷ ʜʠʩʢʦʚʦʛʦ (ʘ, ʙ) ʪʘ ʣʘʥʮʶʛʦʚʦʛʦ (ʚ) 

ʤʘʛʘʟʠʥʽʚ ʥʘ ʦʢʨʝʤʽʡ ʨʘʤʽ 
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ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʣʶʯʘʻʪʴʩʷ ʚʧʣʠʚ ʤʘʩʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʛʘʟʠʥʫ 

ʥʘ ʢʦʣʦʥʫ ʚʝʨʩʪʘʪʘ ʪʘ ʰʧʠʥʜʝʣʴ ʟʦʢʨʝʤʘ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ, ʧʨʠʩʪʨʦʾ ɸɿɯ ʜʣʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʪʦʢʘʨʥʠʭ, ʬʨʝʟʝʨʥʠʭ ʪʘ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʽʟ ʏʇʂ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ.  

ʆʩʢʽʣʴʢʠ ʟʤʽʥʘ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʨʦʙʦʯʽʡ ʧʦʟʠʮʽʾ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 20-30 ʨʘʟʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ɸɿɯ ʟʥʘʯʥʦ ʧʽʜʚʠ-

ʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦ-

ʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ [2]. 

4.4 ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʟ ʨʦʙʦʯʦʾ ʟʦʥʠ ʚʝʨʩʪʘʪʘ 

ɿʘ ɼʉʊʋ 2391-94 ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʘʥʥʷʤ ï ʚʠʜ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ, 

ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʰʣʷʭʦʤ ʚʽʜʜʽʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ 

ʤʘʪʝʨʽʘʣʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʪʨʫʞʢʠ [4]. ʆʩʪʘʪʦʯʥʘ ʦʙʨʦʙʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʟʘʥʥʷʤ, 

ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʟʥʷʪʪʽ ʟ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ ʚʠʟʥʘʯʝʥʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ, ʱʦ ʟʘʣʠ-

ʘhʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʮʴʦʛʦ. ʐʘʨ ʤʝʪʘʣʫ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʟ ʤʝʪʘʣʫ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʠʧʫʩʢʦʤ ʥʘ ʦʙʨʦʙʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʘʣʝʥʥʷ ʧʨʠʧʫʩʢʫ ʟʘʛʦʪʦʚʢʘ ʥʘʙʫʚʘʻ 

ʪʦʯʥʽʰʠʭ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʪʘ ʟʘʜʘʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʪʦʙʪʦ ʧʝʨʝʪʚʦ-

ʨʶʻʪʴʩʷ ʚ ʜʝʪʘʣʴ. 

ʈʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʥʫʻ ʜʚʽ ʬʫʥʢʮʽʾ: 

ï ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ; 

ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʨʽʟʫʚʘʥʦʛʦ ʧʨʠʧʫʩʢʫ ʚ ʩʪʨʫʞʢʫ ʽ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʽʟ 

ʟʦʥʠ ʨʽʟʘʥʥʷ [2]. 

ʉʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ, ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʣʝʟʘ ʽ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦ-

ʚʝʨʭʥʽ ʥʘ ʟʘʛʦʪʦʚʮʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽ ʜʫʞʝ ʪʽʩʥʦ ʚʟʘʻʤʦʟʚôʷʟʘʥʽ. ɺʦʥʠ ʚ 

ʩʫʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʶʪʴ ʜʝʷʢʫ ʮʽʣʽʩʥʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚôʷʟʘʥʽʩʪʶ ʯʘ-

ʩʪʠʥ, ʱʦ ʾʾ ʩʢʣʘʜʘʶʪʴ, ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʛʣʷʜʽ ʟʘʤʢʥʫʪʦʛʦ ʢʦʣʘ, ʚ 

ʷʢʦʤʫ ʚʩʽ ʝʣʝʤʝʥʪʠ ʦʙʫʤʦʚʣʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ [9].  

ʎʷ ʮʽʣʽʩʥʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʨʽʟʘʥʥʷ (ʨʠʩ. 4.12). 

   
ʘ ʙ ʚ 

ʈʠʩ. 4.12. ʉʠʩʪʝʤʘ ʨʽʟʘʥʥʷ (ʘ) ʪʘ ʧʨʠʢʣʘʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ  

ʜʝʪʘʣʽ (ʙ, ʚ) ʩ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʟʨʽʟʫʚʘʥʦʛʦ ʧʨʠʧʫʩʢʫ ʚ ʩʪʨʫʞʢʫ 
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ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʨʽʟʘʥʥʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʨʷʤʠʭ ʽ ʟʚʦʨʦʪʥʠʭ ʜʽʡ. ʊʘʢ, ʚ ʣʘʥʮʶʛʘʭ çʉʪʨʫʞʢʦ-

ʫʪʚʦʨʝʥʥʷ ï ʌʦʨʤʫʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽè, çɿʥʦʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥ-

ʩʪʨʫʤʝʥʪʫ ï ʌʦʨʤʫʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽè ʪʘ çʉʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ï ɿʥʦ-

ʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫè ʽʩʥʫʶʪʴ ʷʢ ʧʨʷʤʽ ʟʚôʷʟʢʠ, ʪʘʢ ʟʚʦʨʦʪʥʽ, ʪʦʙʪʦ 

ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʨʽʟʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʽ ʚʟʘʻʤʥʦ ʚʧʣʠʚʘʶʪʴ ʦʜʠʥ 

ʥʘ ʜʨʫʛʠʡ [1]. 

ʉʠʩʪʝʤʘ ʨʽʟʘʥʥʷ ʻ ʧʽʜʩʠʩʪʝʤʦʶ ʟʘʤʢʥʫʪʦʾ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʝʨʩʪʘʪʘ. 

ʆʩʪʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʫʞʥʫ ʩʠʩʪʝʤʫ çʚʝʨʩʪʘʪ ï ʧʨʠʩʪʨʽʡ ï ʽʥʩʪʨʫʤʝʥʪ ï ʜʝ-

ʪʘʣʴè (ɺʇɯɼ) ʪʘ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʨʫʭʦʤʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʫʞʥʦʾ ʩʠʩʪʝʤʠ. ʆʙʨʦʙʢʘ ʨʽʟʘʥʥʷʤ ʻ ʩʢʣʘʜʥʠʤ ʽ ʜʦʨʦʛʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʯʥʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʽ ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʤʝʪʘʣʫ (ʧʨʠ ʤʘʩʦ-

ʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʽ ʩʪʨʫʞʢʦʶ ʚʪʨʘʯʘʻʪʴʩʷ 5 ï 15 % ʤʝʪʘʣʫ, ʘ ʧʨʠ ʜʨʽʙʥʦ-

ʩʝʨʽʡʥʦʤʫ ʽ ʦʜʠʥʠʯʥʦʤʫ ï ʜʦ 25 %) [12]. 

4.5 ʊʠʧʠ ʩʪʨʫʞʦʢ ʧʨʠ ʨʽʟʘʥʥʽ ʤʝʪʘʣʽʚ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠ ʨʽʟʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ-

ʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫʪʚʦʨʷʪʴʩʷ ʯʦʪʠʨʠ ʚʠʜʠ ʩʪʨʫʞʦʢ: ʝʣʝʤʝʥʪʥʘ, ʩʫʛʣʦʙʠʩʪʘ, ʟʣʠʚʥʘ 

ʽ ʥʘʜʣʘʤʫ (ʨʠʩ. 4.13) [12].  

ɽʣʝʤʝʥʪʥʫ, ʩʫʛʣʦʙʠʩʪʫ, ʟʣʠʚʥʫ ʥʘʟʠʚʘʶʪʴ ʩʪʨʫʞʢʘʤʠ ʟʩʫʚʫ, ʪʦʤʫ ʱʦ ʾʭʥʻ 

ʫʪʚʦʨʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʧʨʫʛʘʤʠ ʟʩʫʚʫ. ʉʪʨʫʞʢʫ ʥʘʜʣʘʤʫ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 

ʩʪʨʫʞʢʦʶ ʚʽʜʨʠʚʫ, ʪʦʤʫ ʱʦ ʾʾ ʫʪʚʦʨʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʧʨʫʛʘʤʠ ʨʦʟʪʷʛʫ. ʆʩʥʦʚ-

ʥʦʶ ʦʟʥʘʢʦʶ ʟʣʠʚʥʦʾ ʩʪʨʫʞʢʠ ʻ ʾʾ ʩʫʮʽʣʴʥʽʩʪʴ, ʚʦʥʘ ʩʭʦʜʠʪʴ ʙʝʟʫʧʠʥʥʦʶ ʩʪʨʽʯ-

ʢʦʶ, ʟʘʚʠʚʘʶʯʠʩʴ ʫ ʧʣʦʩʢʫ ʘʙʦ ʛʚʠʥʪʦʚʫ ʩʧʽʨʘʣʴ.  

ɽʣʝʤʝʥʪʥʘ ʩʪʨʫʞʢʘ (ʜʠʚ. ʨʠʩ. 4.13, a) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʠʣʴʥʦ ʜʝ-

ʬʦʨʤʦʚʘʥʠʭ, ʩʣʘʙʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʝʣʝʤʝʥʪʽʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʬʦʨ-

ʤʠ ʪʘ ʨʦʟʤʽʨʽʚ. ɺʦʥʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʥʠʟʴʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ, ʧʨʠ ʤʘʣʠʭ ʧʝʨʝʜʥʽʭ ʢʫʪʘʭ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʝʣʠʢʠʭ ʪʦʚʱʠʥʘʭ 

ʰʘʨʫ, ʱʦ ʟʨʽʟʘʻʪʴʩʷ. ʇʨʠ ʨʽʟʘʥʥʽ ʚʠʥʠʢʘʻ ʚʽʙʨʘʮʽʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʰʦʨʩʪʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ.  

ʉʫʛʣʦʙʠʩʪʘ ʩʪʨʫʞʢʘ (ʜʠʚ. ʨʠʩ. 4.13 ʙ, ʝ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʫ ʬʦʨʤʽ ʪʨʘʧʝʮʽʾ, ʷʢʽ ʜʝʬʦʨʤʦʚʘʥʽ ʧʦ ʧʣʦʱʠʥʽ ʟʩʫʚʫ, ʘ ʚʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪ 

ʜʝʬʦʨʤʦʚʘʥʠʡ ʤʝʥʰʝ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʥʠʞʯʝ, 

ʦʩʢʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʧʦʚʥʽʩʪʶ ʥʝ ʩʢʦʣʶʶʪʴʩʷ. ɿʥʦʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥ-

ʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʧʦ ʧʝʨʝʜʥʽʡ, ʪʘʢ ʽ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ. 

ɿʣʠʚʥʘ ʩʪʨʫʞʢʘ (ʜʠʚ. ʨʠʩ. 4.13, ʚ, ʞ) ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʮʽʣʴʥʫ, ʧʦʩʪʽʡʥʫ ʟʘ 

ʪʦʚʱʠʥʦʶ ʩʪʨʽʯʢʫ. ʂʦʥʪʘʢʪʥʘ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʦʨʦʥʘ ʩʪʨʫʞʢʠ ʛʣʘʜʢʘ, ʟʦʚʥʽʰ-

ʥʷ ï ʰʦʨʩʪʢʘ. ɿʣʠʚʥʘ ʩʪʨʫʞʢʘ ʩʭʦʜʠʪʴ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʟ 

ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʟʥʦʰʫʻ ʾʾ ʫ ʚʠʛʣʷʜʽ ʣʫʥʢʠ. ɿʥʦʰʫʻʪʴʩʷ ʽ ʟʘʜʥʷ ʧʦʚʝʨʭʥʷ, 
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ʘʣʝ ʤʝʥʰʦʶ ʤʽʨʦʶ. ʎʷ ʩʪʨʫʞʢʘ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʘ ʟ ʧʦʟʠʮʽʡ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʜʣʷ 

ʚʝʨʩʪʘʪʥʠʢʘ. 

 
ʘ ʙ ʚ ʛ 

   
ʜ ʝ ʞ 

ʈʠʩ. 4.13. ʊʠʧʠ ʩʪʨʫʞʦʢ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʽʟʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ:  

ʘ, ʜ ï ʝʣʝʤʝʥʪʥʘ; ʙ, ʝ ï ʩʫʛʣʦʙʠʩʪʘ; ʚ, ʞ ï ʟʣʠʚʥʘ; ʛ ï ʥʘʜʣʘʤʫ 

ʉʪʨʫʞʢʘ ʥʘʜʣʦʤʫ (ʜʠʚ. ʨʠʩ. 4.13, ʛ) ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʽʟʘʥʥʽ ʢʨʠʭʢʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ (ʯʘʚʫʥ, ʙʨʦʥʟʘ). ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʦʢ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʨʦʮʝʩ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʭʫʥʦʢ ʧʨʫʞʥʠʭ ʜʝʬʦʨ-

ʤʘʮʽʡ. 

ɿ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʪʠʧ ʩʪʨʫʞʢʠ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʧʝ-

ʨʝʜʥʽʡ ʢʫʪ  ʽ ʢʫʪ ʥʘʭʠʣʫ  ʛʦʣʦʚʥʦʾ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ. ʇʨʠ ʦʙʨʦʙʮʽ ʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʽʚ  ʽ  ʝʣʝʤʝʥʪʥʘ ʩʪʨʫʞʢʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʫʛʣʦ-

ʙʠʩʪʫ, ʘ ʧʦʪʽʤ ï ʫ ʟʣʠʚʥʫ. ʊʠʧ ʩʪʨʫʞʢʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ ʽ ʤʝ-

ʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʨʽʟʘʥʥʽ ʧʣʘʩʪʠʯʥʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʚʠʜʽʚ ʩʪʨʫʞʢʠ. ɺ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ 

ʪʚʝʨʜʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ ʟʣʠʚʥʘ ʩʪʨʫʞʢʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʫʛʣʦʙʠʩʪʫ, ʘ ʧʦʪʽʤ ï ʚ ʝʣʝ-

ʤʝʥʪʥʫ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʜʘʯʽ ʧʨʠʟʚʦʜʠʪʴ ʧʨʠ ʨʽʟʘʥʥʽ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʟʣʠʚʥʦʾ ʩʪʨʫʞʢʠ ʜʦ ʩʫʛʣʦʙʠʩʪʦʾ ʪʘ ʝʣʝʤʝʥʪʥʦʾ [12]. 

  

ɔ l

ɔ l
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4.6 ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʨʦʙʣʝʥʥʷ ʩʪʨʫʞʢʠ 

ɺʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ ï ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ ʥʘʜʽʡʥʦʾ, 

ʷʢʽʩʥʦʾ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʚʠʨʦʙʽʚ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘ-

ʥʥʽ ʟ ʏʇʂ. ʅʘʷʚʥʽʩʪʴ ʩʪʨʫʞʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʜʝʬʝʢʪʽʚ ʥʘ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʚʠʢʣʠʢʘʻ ʧʝʨʝʜʯʘʩʥʝ ʟʥʦʰʫʚʘʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʡʦʛʦ ʟʘʪʫʧ-

ʣʝʥʥʷ ʽ ʧʦʣʦʤʢʫ [2]. 

ɼʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʠʜʘʣʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʪʨʫʞʢʠ ʤʘʻ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʘ ʥʝʦʙʭʽʜʥʘ ʦʜʥʦʨʽʜʥʘ ʬʨʘʢʮʽʷ ʩʪʨʫʞʢʠ (ʟʘʟʚʠʯʘʡ ʜʦʚʞʠʥʦʶ 10...20 

ʤʤ). ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʬʦʨʤ ʽ ʤʘʪʝʨʽʘʣʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʟʘʛʦʪʦʚʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʞʢʠ ʨʽʟʥʠʭ ʬʦʨʤ ʽ ʨʦʟʤʽʨʽʚ, ʱʦ ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʚʠʜʫ, ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, 

ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ [2]. ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʜʘʣʝʥʥʷʤ ʩʪʨʫʞʢʠ, 

ʻ ʾʾ ʬʦʨʤʫʚʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ (ʜʨʦʙʣʝʥʥʷ) ʩʪʨʫʞʢʠ: 

1. ɺʠʙʽʨ ʛʝʦʤʝʪʨʽʾ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʫ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʩʪʨʫʞʢʦʣʦʤʘʪʝʣʽ ʫ ʚʠʛʣʷʜʽ ʣʫʥʦʢ, ʫʩʪʫʧʽʚ ʘʙʦ ʢʘʥʘʚʦʢ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʥʘ ʛʨʘʥʷʭ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʨʽʟʮʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʢʣʘʜʥʠʭ ʩʪʨʫʞʢʦʣʦʤʘʪʝʣʽʚ. 

2. ɺʠʙʽʨ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʧʨʠ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ ʝʬʝʢʪ ʩʪʨʫʞʢʦʣʦʤʘʥʥʷ. 

3. ɺʠʙʽʨ ʩʭʝʤ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʢʦʨʦʪʢʠʤʠ ʭʦʜʘʤʠ. 

4. ʇʝʨʝʨʠʚʘʥʥʷ ʧʦʜʘʯʽ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʦʨʦʟʜʽʣʶʚʘʣʴʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʢʘʥʘʚʦʢ. 

6. ɼʦʜʘʪʢʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ [10]. 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ ʦʙʨʦʙʢʠ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.1. 

ʊʘʙʣʠʮʷ 4.1 

ʄʝʪʦʜʠ ʜʨʦʙʣʝʥʥʷ ʩʪʨʫʞʢʠ 

ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʦʧʝʨʘʮʽʷ 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʉʪʘʣʽ 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ɺʠʩʦʢʦʚʫʛʣʝʮʝʚʽ ʅʝʨʞʘʚʽʶʯʽ ɾʘʨʦʤʽʮʥʽ 

ʄʝʪʦʜ ʜʨʦʙʣʝʥʥʷ ʩʪʨʫʞʢʠ 

ʉʚʝʨʜʣʽʥʥʷ 4 4 4 4 

ʊʦʯʽʥʥʷ ʯʦʨʥʦʚʝ 2 2 4, 6 4, 6 

ʈʦʟʪʦʯʫʚʘʥʥʷ 

ʯʦʨʥʦʚʝ 
2 2, 3 4, 6 4, 6 

ʊʦʯʝʥʥʷ ʢʘʥʘʚʦʢ 1, 3 1, 3 3, 4 1, 4 

ʊʦʯʽʥʥʷ ʯʠʩʪʦʚʝ 1, 5 1, 5 5 5 

ʈʦʟʪʦʯʫʚʘʥʥʷ 

ʯʠʩʪʦʚʝ 
1, 5 1, 5 5 5 

ʇʨʠʤʽʪʢʘ. ʇʨʠʡʥʷʪʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʚʠʙʽʨ ʛʝʦʤʝʪʨʽʾ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʫ;  

2 ï ʚʠʙʽʨ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ; 3 ï ʚʠʙʽʨ ʩʭʝʤ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ; 4 ï ʧʝʨʝʨʠʚʘʥʥʷ 

ʧʦʜʘʯʽ; 5 ï ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʦʨʦʟʜʽʣʶʚʘʣʴʥʠʭ ʢʘʥʘʚʦʢ; 6 ï ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ. 
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ʄʝʪʦʜʠ 3, 4, 5, 6 ʨʝʘʣʽʟʫʶʪʴ ʰʣʷʭʦʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʠ ʟʘ ʙʫʜʴ-ʷʢʦʶ ʩʭʝʤʦʶ. 

ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʞʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʪʦ-

ʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ (ʨʠʩ. 4.14, ʘ ï ʚ) ̔ ʜʣʷ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ 

ʏʇʂ ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 4.14, ʛ, ʜ). 

ʂʨʠʚʦʣʽʥʽʡʥʘ ʧʝʨʝʜʥʷ ʧʦʚʝʨʭʥʷ ʟ ʬʘʩʢʦʶ (ʜʠʚ. ʨʠʩ. 4.14, ʘ) ʟʘʩʪʦʩʦʚʫʻʪʴ-

ʩʷ ʥʘ ʨʽʟʮʷʭ, ʦʙʨʦʙʣʶʶʯʠʭ ʚ'ʷʟʢʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʜʘʶʪʴ ʟʣʠʚʥʫ ʩʪʨʫʞʢʫ. ɺʠʢ-

ʨʫʞʢʘ ʨʘʜʽʫʩʦʤ R ʩʧʨʠʷʻ ʟʘʚʠʚʘʥʥʶ ʽ ʜʨʦʙʣʝʥʥʶ ʩʪʨʫʞʢʠ ʽ ʚʠʜʘʣʝʥʥʶ ʾʾ ʽʟ ʟʦ-

ʥʠ ʨʽʟʘʥʥʷ. ʈʦʟʤʽʨʠ ʚʠʢʨʫʞʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ: ʯʠʤ 

ʙʽʣʴʰʝ ʪʦʚʱʠʥʘ ʟʨʽʟʫ, ʪʠʤ ʙʽʣʴʰʝ ʨʘʜʽʫʩ R ʽ ʰʠʨʠʥʘ ʚʠʢʨʫʞʢʠ.  

ɼʣʷ ʜʘʥʦʾ ʬʦʨʤʠ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʪʘʢʫ ʛʝʦʤʝʪʨʽʶ: 

ʧʝʨʝʜʥʽʡ ʢʫʪ  = 25é30Á ʜʣʷ ʨʽʟʮʽʚ ʽʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ ʽ  = 16é20Á ï ʜʣʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʨʽʟʮʽʚ [2]. 

ʐʠʨʠʥʘ ʬʘʩʢʠ f ʟʘʟʚʠʯʘʡ ʙʝʨʝʪʴʩʷ ʨʽʚʥʦʶ 0,3S, ʜʝ S ï ʧʦʜʘʯʘ ʥʘ ʦʙʝʨʪ, 

ʘʣʝ ʥʝ ʙʽʣʴʰʝ 0,25 ʤʤ. 

   
ʘ ʙ ʚ 

  
ʛ ʜ 

ʈʠʩ. 4.14. ʂʦʥʩʪʨʫʢʮʽʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʽ ʩʪʨʫʞʢʦʣʦʤʘʪʝʣʷʤʠ 

ʇʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʢʽʥʮʝʚʠʤʠ, ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʪʘ ʬʘʩʦʥʥʠʤʠ ʬʨʝʟʘʤʠ 

ʩʪʨʫʞʢʫ ʜʨʦʙʣʷʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽʟ ʟʫʙʘʤʠ, ʩʝʛʤʝʥʪʦʚʘʥʠʤʠ ʧʦ ʨʽʞʫʯʠʭ ʢʨʦʤʢʘʭ 

(ʜʠʚ. ʨʠʩ. 4.14, ʛ, ʜ). 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ 

ʩʪʨʫʞʢʠ ʪʘ ʧʠʣʫ ʽʟ ʟʦʥʠ ʨʽʟʘʥʥʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ʊʘʢʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʠʩʪʨʦʾ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʽʡ 

ʷʢ ʥʘʚʽʩʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦ ʚʽʜʩʤʦʢʪʫʶʪʴ, ʪʘʢ ʽ ʧʝʨʝʩʫʚʥʠʭ ʘʛʨʝʛʘʪʽʚ ʫʥʽʚʝʨʩʘʣʴ-

ʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [1]. 

  

ɔ

ɔ
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