
 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹʋɼɯɺʅʀʎʊɺɸ ɯ 

ɸʈʍɯʊɽʂʊʋʈʀ 

ʌʘʢʫʣʴʪʝʪ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ 
(ʧʦʚʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ ʽʥʩʪʠʪʫʪʫ, ʥʘʟʚʘ ʬʘʢʫʣʴʪʝʪʫ) 

ʂʘʬʝʜʨʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ 
(ʧʦʚʥʘ ʥʘʟʚʘ ʢʘʬʝʜʨʠ) 

 

 

 

 

 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʜʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

ʙʘʢʘʣʘʚʨʘ 
(ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ) 

ʥʘ ʪʝʤʫ çɻɯʉ ʤʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷè 

 

 

 

ɺʠʢʦʥʘʚ: ʩʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨʫʧʠ ɻɯʉʊ - 41 

ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ (ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

193 çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡè 
(ʰʠʬʨ ʽ ʥʘʟʚʘ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ʐʦʣʦʭʦʚʘ ʄ.ʉ. 
(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ cʪʫʜʝʥʪʘ) 

ʂʝʨʽʚʥʠʢ: ɻʦʨʢʦʚʯʫʢ ʖ.ɺ. 
(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʈʝʮʝʥʟʝʥʪ: ʃʘʟʦʨʝʥʢʦ ʅ.ʖ.  
(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

 

 

 

 

ʂʠʾʚ ï 2022ʨ. 
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ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹʋɼɯɺʅʀʎʊɺɸ ɯ 

ɸʈʍɯʊɽʂʊʋʈʀ 

ɯʥʩʪʠʪʫʪ, ʬʘʢʫʣʴʪʝʪ ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ  

ʂʘʬʝʜʨʘ ɻʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ  

ʆʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʙʘʢʘʣʘʚʨ  

ʅʘʧʨʷʤ ʧʽʜʛʦʪʦʚʢʠ 193 çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡè  

(ʰʠʬʨ ʽ ʥʘʟʚʘ) 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 7.08010105 ñɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʪʝʭʥʦʣʦʛʽʾò 

                                                        (ʰʠʬʨ ʽ ʥʘʟʚʘ)                                              

 

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

 ___________ʧʨʦʬ.ʂʘʨʧʽʥʩʴʢʠʡ ʖ.ʆ.  

               ñ27ò ʢʚʽʪʥʷ 2022 ʨʦʢʫ 

 

ɿ ɸ ɺ ɼ ɸ ʅ ʅ ʗ 

ʅɸ ɼʀʇʃʆʄʅʀʁ ʇʈʆɽʂʊ (ʈʆɹʆʊʋ) ʉʊʋɼɽʅʊʋ 

ʐʦʣʦʭʦʚʘ ʄʘʨôʷʥʘ ʉʝʨʛʽʾʚʥʘ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ ʩʪʫʜʝʥʪʘ) 

1. ʊʝʤʘ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ):  ɻɯʉ ʤʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ 

ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ  

ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ): ʜʦʮ., ʢ.ʪ.ʥ. ɻʦʨʢʦʚʯʫʢ ʖʣʽʷ ɺʽʢʪʦʨʽʚʥʘ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ñ27ò ʢʚʽʪʥʷ 2022 ʨʦʢʫ 

ˉ287/2 

 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 15.06.2022 

 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) ʜʘʥ̔ ʤʦʙ̔ʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ   

 

4. ɿʤʽʩʪ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ (ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʨʦʟʨʦʙʠʪʠ) 

ɺʉʊʋʇ 

ʈʆɿɼɯʃ 1. ɯʥʩʪʠʪʫʮʽʡʥʽ ʟʘʩʘʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

1.1. ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

1.2. ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

1.3. ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ: ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʈʆɿɼɯʃ 2. ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

2.1. ʄʝʪʦʜʠʢʘ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

2.2. ʊʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 
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ʈʆɿɼɯʃ 3. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

3.1. ʆʧʠʩ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʷʚʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

3.2. ʄʦʥʽʪʦʨʠʥʛ 

3.2.1. ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

3.2.2. ɺʝʢʪʦʨʠʟʘʮʽʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʦʧʦʛʨʘʬʯ̔ʥʦʛʦ ʧʣʘʥʫ ʄ1:500 

3.3. ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʄ1:500 

ɺʠʩʥʦʚʢʠ 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ɼʦʜʘʪʢʠ 

 

5. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʟ ʪʦʯʥʠʤ ʟʘʟʥʘʯʝʥʥʷʤ ʦʙʦʚôʷʟʢʦʚʠʭ 

ʢʨʝʩʣʝʥʴ) ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʄ1:500 

 

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)  

 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ 

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ 

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

    

    

    

 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ 21.03.2022  

 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʜʠʧʣʦʤʥʦʛʦ 

ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

ʉʪʨʦʢ  

ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ ʧʨʦʝʢʪʫ 

( ʨʦʙʦʪʠ ) 

ʇʨʠʤʽʪʢʘ 

 ɺʩʪʫʧ 17.04.2022  

1.1 ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 17.04.2022  

1.2 

ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

17.04.2022  

1.3 
ʄʦʥʽʪʦʨʠʥʛ ɺɼʄ: ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 
17.04.2022  

2.1 
ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 
30.05.2022  

2.2 
ʊʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ 
30.05.2022  
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ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

3.1 ʆʧʠʩ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʷʚʥʠʭ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 
30.05.2022  

3.2.1 
ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 
08.06.2022 

 

3.2.2 
ɺʝʢʪʦʨʠʟʘʮʽʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʪʦʧʦʛʨʘʬʯ̔ʥʦʛʦ ʧʣʘʥʫ ʄ1:500 
08.06.2022  

3.3 
ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ 

ʄ1:500 
08.06.2022  

4 ʆʬʦʨʤʣʝʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ 11.06.2022  

5 
ʇʦʜʘʯʘ ʧʨʦʝʢʪʫ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʪʘ 

ʨʝʮʝʥʟʫʚʘʥʥʷ 
15.06.2022  

 

 

ʉʪʫʜʝʥʪ 

________________                ʐʦʣʦʭʦʚʘ ʄ.ʉ.                  
            ( ʧʽʜʧʠʩ )

         (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)  
ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ) 

________________              ɻʦʨʢʦʚʯʫʢ ʖ.ɺ.             

          
( ʧʽʜʧʠʩ )            (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
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ɺʉʊʋʇ 

ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɿʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ï ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ, ʫʥʠʢʥʫʪʠ ʟʘʪʦʨʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʘʥʠʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʤʽʩʪʦʤ.  

ʄʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʟʘʟʥʘʣʦ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʫ 

2000 ʨʦʢʘʭ. ʎʷ ʟʡʦʤʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʘʚʪʦʤʦʙʽʣʷ ʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʽʚ ʣʽʥʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. 

ʄʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʟʡʦʤʢʠ ʜʦʨʽʛ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʫʧʠʥʢʠ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ, ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʚʽʪʴ ʥʘ ʜʦʨʦʛʘʭ ʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʙʝʟ ʡʦʛʦ ʧʝʨʝʰʢʦʜʞʘʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʘʤʝ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʡʦʤʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʝ ʻ ʥʘʡʙʝʟʧʝʯʥʽʰʠʤ, 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʰʚʠʜʢʠʤ ʪʘ ʪʦʯʥʠʤ ʤʝʪʦʜʦʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʾ 

ʟʡʦʤʢʠ ʻ ʥʘʙʽʨ ʪʦʯʦʢ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʨʝʘʣʴʥʠʤ ʢʦʣʴʦʨʦʤ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʍʤʘʨʘ ʮʠʭ ʪʦʯʦʢ ʜʫʞʝ ʪʦʯʥʦ ʪʘ ʜʦʢʣʘʜʥʦ 

ʚʜ̔ʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʫ ʩʠʪʫʘʮʽʶ ʤʽʩʮʝʚʦʩʪʽ, ʟʡʦʤʢʫ ʷʢʦʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ, ʪʘʢ 

ʷʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʠʩʷʯ ʪʦʯʦʢ ʟ ʤʽʣʽʤʝʪʨʦʚʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ.   

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʟʘ 

ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ 

ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʄ1:500 ʪʘ ʦʮʽʥʢʘ ʡʦʛʦ ʪʦʯʥʦʩʪʽ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒

ï ʤʦʥʽʪʦʨʠʥʛ, ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʪʘʥ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʻ ʜʘʥʽ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʘ 

ʩʘʤʝ ʩʢʘʥʠ ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʪʘ ʧʘʥʦʨʘʤʥʽ ʬʦʪʦʛʨʘʬʽʾ.  
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1.1. ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ: ʚʠʟʥʘʯʝʥʥʷ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʠʥʮʠʧʠ ʚʝʜʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 1 ʟʘʢʦʥʫ [1] : ɺʫʣʠʯʥʦ-ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ï ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʽʰʦʭʦʜʽʚ ʤʝʨʝʞʘ ʚʫʣʠʮʴ, ʜʦʨʽʛ, 

ʚʥʫʪʨʽʰʥʴʦʢʚʘʨʪʘʣʴʥʽ ʪʘ ʽʥʰʽ ʧʨʦʾʟʜʠ, ʪʨʦʪʫʘʨʠ, ʧʽʰʦʭʽʜʥʽ ʪʘ ʚʝʣʦʩʠʧʝʜʥʽ 

ʜʦʨʽʞʢʠ, ʥʘʙʝʨʝʞʥʽ, ʤʘʡʜʘʥʠ, ʧʣʦʱʽ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʦʙʽʣʴʥʽ ʩʪʦʷʥʢʠ ʪʘ 

ʤʘʡʜʘʥʯʠʢʠ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʽʥʞʝʥʝʨʥʠʤʠ ʪʘ 

ʜʦʧʦʤʽʞʥʠʤʠ ʩʧʦʨʫʜʘʤʠ, ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ; 

ɿʛʽʜʥʦ ʟ ʨʦʟʜʽʣʦʤ 3 ʜʦʢʫʤʝʥʪʫ [2]: ɺʫʣʠʮʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ - ʩʤʫʛʘ 

ʤʽʩʴʢʦʾ ʘʙʦ ʩʽʣʴʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ, ʦʙʤʝʞʝʥʘ ʛʝʦʜʝʟʠʯʥʦ ʬʽʢʩʦʚʘʥʠʤʠ ʣʽʥʽʷʤʠ, 

ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ/ʘʙʦ ʧʽʰʦʭʦʜʽʚ, ʟ ʫʩʽʤʘ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʾʾ ʤʝʞʘʭ ʩʧʦʨʫʜʘʤʠ ʪʘ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ ï 

ʩʢʣʘʜʦʚʠʤʠ ʚʫʣʠʮʽ. ɼʦʨʦʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ - ʜ̔ ʣʷʥʢʠ ʚʫʣʠʯʥʦʾ ʤʝʨʝʞʽ ʟ 

ʨʫʭʦʤ ʧʝʨʝʚʘʞʥʦ ʪʨʘʥʟʠʪʥʦʛʦ ʘʙʦ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʛʝʦʜʝʟʠʯʥʦ ʟʘʬʽʢʩʦʚʘʥʽ ʯʝʨʚʦʥʠʤʠ ʣʽʥʽʷʤʠ ʪʘ ʧʝʨʝʚʘʞʥʦ ʻ ʚʠʭʦʜʘʤʠ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ.  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 1 ʟʘʢʦʥʫ [1] ʪʘ  ʨʦʟʜʽʣʦʤ 3 ʜʦʢʫʤʝʥʪʫ [2]  ʝʣʝʤʝʥʪʠ ʚʫʣʠʯʥʦ 

ï ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.1. 

ɿʛʽʜʥʦ ʟ ʤʦʥʦʛʨʘʬʽʻʶ [3]: ɻʝʦʤʝʪʨʠʯʥʘ ʤʝʨʝʞʘ (ɻʄ) ï ʮʝ ʚʠʟʥʘʯʝʥʠʡ 

ʥʘʙʽʨ ʢʣʘʩʽʚ ʚʝʢʪʦʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʯʘʩʪʠʥʫ ʥʝʨʦʟʨʠʚʥʦʾ ʤʝʨʝʞʽ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʝʨʝʭʦʜʽʚ ʽ ʧʦʚʦʨʦʪʽʚ.  ɺʫʣʠʯʥʦ-

ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ʻ ʧʨʠʢʣʘʜʦʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʝʨʝʞʽ.  ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʜʦʚʽʚ, 

ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦ 

ʛʝʦʤʝʪʨʠʯʥʽ ʤʝʨʝʞʽ ʻ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦ ɻʄ ʧʦʣʷʛʘʻ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʽ ʫ ʙʘʟʽ ʜʘʥʠʭ ʾʭ 

ʘʪʨʠʙʫʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʤʠ ʬʽʢʩʫʻʪʴʩʷ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ 

ʟʚôʷʟʢʽʚ (ʚʽʜʥʦʰʝʥʴ) ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ. ɺʠʟʥʘʯʝʥʽ ʧʨʦʩʪʦʨʦʚʽ ʝʣʝʤʝʥʪʠ ɻʄ 
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ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʥʘ ʢʘʨʪʽ ɻɯʉ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, 

ʢ̫ʽ ʪʦʧʦʣʦʛʽʯʥʦ ʧʦʚôʷʟʫʶʪʴʩʷ ʚ ʻʜʠʥʠʡ ʤʝʨʝʞʝʚʠʡ ʦʙôʻʢʪ. 

 

ʈʠʩ.1.1. ɽʣʝʤʝʥʪʠ ʚʫʣʠʯʥʦ ï ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ɻʝʦʤʝʪʨʠʯʥʘ ʤʝʨʝʞʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ï ʪʘʢʠʭ ʷʢ ʣʽʥʽʾ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʪʦʯʢʠ. ʄʝʨʝʞʝʚʽ ʝʣʝʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʨʝʙʨʘ (ʣʽʥʽʾ) 

ʽ ʚʫʟʣʠ (ʪʦʯʢʠ), ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʦʧʦʣʦʛʽʯʥʦ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʚʽʛʘʮʽʶ ʧʦ ʤʝʨʝʞʽ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʧʘʨʘʤʝʪʨʠ, 

ʷʢʽ ʫʧʨʘʚʣʷʶʪʴ ʥʘʚʽʛʘʮʽʻʶ ʚ ʤʝʨʝʞʽ. ʉʫʯʘʩʥʽ ʧʘʢʝʪʠ ʧʨʦʛʨʘʤ ʜʣʷ ʨʦʙʦʪʠ ʟ 
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ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʜʝʷʢʽ ʪʦʧʦʣʦʛʽʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʙôʻʢʪʘʤʠ: 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʠʥʘʥʥʷ, ʥʘʷʚʥʦʩʪʽ ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ ʪʦʱʦ.  

 

ʈʠʩ.1.2. ʇʨʠʢʣʘʜ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ 

ɺʫʣʠʯʥʦ-ʜʦʨʦʞʥ ̫ ʤʝʨʝʞʘ - ʮʝ ʛʝʦʛʨʘʬʯ̔ʥʠʡ ʦʙôʻʢʪ.  ɿʛʽʜʥʦ ʟ [4] ʫ ɻɯʉ 

ʧʦʜʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʥʘ ʜʚʦʚʠʤʽʨʥʽʡ ʧʣʦʱʠʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʧʨʠʤʽʪʠʚʽʚ:  

- ʪʦʯʦʢ (ʥʫʣʴ-ʤʽʨʥʠʭ ʚʝʢʪʦʨʽʚ); 

- ʣʽʥʽʡ (ʧʦʣʽʣʽʥʽʡ, ʫʪʚʦʨʝʥʠʭ ʧʣʦʩʢʠʤʠ ʜʚʦʚʠʤʽʨʥʠʤʠ ʚʝʢʪʦʨʘʤʠ); 

- ʦʙʣʘʩʪʝʡ (ʬʦʨʤ, ʦʙʤʝʞʝʥʠʭ ʧʦʣʽʛʦʥʘʤʠ ï ʟʘʤʢʥʫʪʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 

ʜʚʦʚʠʤʽʨʥʠʭ ʚʝʢʪʦʨʽʚ); ʛʝʦʛʨʘʬʽʯʥʽ ʦʙ'ʻʢʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ 

ʦʙʣʘʩʪʷʤʠ, ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ ʧʦʣʽʛʦʥʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ.  

ʂʦʞʥʝ ʚʝʢʪʦʨʥʝ ʫʪʚʦʨʝʥʥʷ ʚ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ ʧʦʜʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʪʥʠʤʠ 

ʧʘʨʘʤʠ X,Y. 
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ʈʠʩ. 1.3. ɺʝʢʪʦʨʥʽ ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ ʦʜʠʥʠʯʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʊʦʯʢʦʚʠʡ ʛʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʦʜʥʽʻʶ ʢʦʦʨʜʠʥʘʪʥʦʶ ʧʘʨʦʶ 

X,Y. ʃʽʥʽʡʥʠʡ ʛʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʘʨ X1,Y1; X2,Y2; X3,Y3;.. ʩʝʛʤʝʥʪʽʚ ʧʦʣʽʣʽʥʽʾ. ʇʦʣʽʛʦʥʘʣʴʥʠʡ 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʘʨ X1,Y1; 

X2,Y2; X3,Y3;é; X1,Y1. ʩʝʛʤʝʥʪʽʚ ʧʦʣʽʛʦʥʫ. ʋ ʮʴʦʤʫ ʩʧʠʩʢʫ ʟʙʽʛ ʧʝʨʰʦʾ ʽ 

ʦʩʪʘʥʥʴʦʾ ʧʘʨʠ ʢʦʦʨʜʠʥʘʪ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʣʽʛʦʥ ʟʘʤʢʥʫʪʠʡ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʯʠʩʣʦʤ 2 ʽ ʙʽʣʴʰ ʢʦʞʥʦʤʫ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʥʦʤʝʨ.  

 

ʈʠʩ.1.4.  ɺʝʢʪʦʨʥʽ ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ ʤʥʦʞʠʥʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʋ ɻɯʉ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ 

ʢʦʦʨʜʠʥʘʪʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʚ 

ʨʝʘʣʴʥʦʤʫ ʟʝʤʥʦʤʫ ʧʨʦʩʪʦʨʽ: ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʩʬʝʨʦʾʜʽ (ʰʠʨʦʪʘ, 

ʜʦʚʛʦʪʘ) ʘʙʦ ʜʝʢʘʨʪʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʧʣʦʱʠʥʠ (ʘʙʩʮʠʩʘ, ʦʨʜʠʥʘʪʘ), ʦʪʨʠʤʘʥʽ 

ʚ ʧʝʚʥʽʡ ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ ʧʨʦʝʢʮʽʾ.  
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ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʪʫʪ ʪʝ, ʱʦ ʛʝʦʛʨʘʬʽʯʥʽ ʦʙ'ʻʢʪʠ ʚ ʢʦʤʧ'ʶʪʝʨʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ ʬʘʡʣʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʘʨ, ʷʢ ʥʘʙʦʨʠ ʮʠʬʨ, ʪʦʙʪʦ ʚ ʮʠʬʨʦʚʽʡ 

ʬʦʨʤʽ. ʊʘʙʣʠʯʥʽ ʩʧʠʩʢʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʘʨ ʻ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʣʦʩʢʠʭ 

ʮʠʬʨʦʚʠʭ ʬʘʡʣʽʚ.  

ʉʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʬʘʡʣʽʚ ʤʦʞʣʠʚʝ 1) ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟ 

ʢʣʘʚʽʘʪʫʨʠ, 2) ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʦʮʠʬʨʫʚʘʥʥʷ ʘʙʦ "ʜʠʛʽʪʘʣʽʟʘʮʽʾ" (ʚʽʜ ʘʥʛʣ. 

Digit - ʮʠʬʨʘ), ʪʦʙʪʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʥʘʣʦʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʢʘʨʪʠ ʚ ʮʠʬʨʦʚʫ ʬʦʨʤʫ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʝʢʪʦʨʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.5. 

 

ʈʠʩ.1.5. ʈʝʟʶʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʝʢʪʦʨʥʠʤʠ ʤʦʜʝʣʷʤʠ 

ʄʦʥʽʪʦʨʠʥʛ ï ʢʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ 

(ʩʪʝʞʝʥʥʷ) ʟʘ ʩʪʘʥʦʤ ʪʘ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ 
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ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. [5]. ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ ï ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʩʪʝʞʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʫʤʦʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ 

ʟʦʚʥʽʰʥʽʭ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʾʞʜʞʦʾ 

ʯʘʩʪʠʥʠ, ʪʘʢʠʭ ʷʢ ʥʝʩʧʨʠʷʪʣʠʚʘ ʧʦʛʦʜʘ, ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ, 

ʪʦʱʦ.   

ʄʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ:  

- ʤʦʥʽʪʦʨʠʥʛ ʪʨʘʬʽʢʫ ʪʘ ʩʪʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ; 

- ʚʠʷʚʣʝʥʥʷ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ; 

- ʤʦʥʽʪʦʨʠʥʛ ʧʦʛʦʜʠ; 

- ʤʦʥʽʪʦʨʠʥʛ ʯʘʩʫ ʚ ʜʦʨʦʟʽ. 

ʐʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʜʦʨʦʞʥʴʦ ï ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ ʥʘ ʦʩʥʦʚʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʦʨʽʛ ʽ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʫ ʚʞʠʪʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ.  

ʆʩʥʦʚʥʽ ʮʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘʢ: 

- ʩʪʝʞʝʥʥʷ ʟʘ ʦʙʩʷʛʘʤʠ ʧʝʨʝʚʝʟʝʥʴ, ʨʽʚʥʷʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʦʨʦʞʥʴʦ ï 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʠʛʦʜʘʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʨʽʛ; 

- ʧʽʜʪʨʠʤʢʘ ʦʧʝʨʘʪʦʨʽʚ ʜʦʨʦʞʥʴʦʾ ʜʠʩʧʝʪʯʝʨʩʴʢʦʾ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ 

ʧʨʦ ʪʝ, ʷʢ ʢʨʘʱʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ; 

- ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ; 

- ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʘʥʘʣʽʟʫ. [6] 
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1.2. ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ  

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠè ʚʽʜ 08.09.2005 ʚʠʟʥʘʯʘʻ 

ʧʨʘʚʦʚʽ, ʝʢʦʥʦʤʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʟʘʩʘʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʾʭ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʨʝʤʦʥʪʫ 

ʪʘ ʫʪʨʠʤʘʥʥʷ ʚ ʽʥʪʝʨʝʩʘʭ ʜʝʨʞʘʚʠ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. [7]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 16 ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʫ [7] ʚʫʣʠʮʽ ʽ ʜʦʨʦʛʠ ʤʽʩʪ ʪʘ ʽʥʰʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʘʥʥʽ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʽ 

ʻ ʢʦʤʫʥʘʣʴʥʦʶ ʚʣʘʩʥʽʩʪʶ. ʉʪʘʪʪʝʶ 41 ʮʴʦʛʦ ʟʘʢʦʥʫ [7] ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʨʝʤʦʥʪʫ ʪʘ ʫʪʨʠʤʘʥʥʷ ʚʫʣʠʮʴ ʽ 

ʜʦʨʽʛ ʤʽʩʪ ʪʘ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʽʩʮʝʚʠʭ 

ʙʶʜʞʝʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭè ʚʽʜ 30.06.1993 ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʚʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʦʩʥʦʚʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚ'ʷ 

ʛʨʦʤʘʜʷʥ, ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʽ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʪʘ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. [8] 

ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ 

ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè ʚʽʜ 01.09.2011 ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʟʤ ʧʨʦʚʝʜʝʥʥʷ 

ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ,  ʱʦ  ʟʜʽʡʩʥʶʻʪʴʩʷ  ʱʦʜʦ  ʚʠʟʥʘʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟ 

ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ    ʥʝʦʙʭʽʜʥʦʩʪʽ   ʚʥʝʩʝʥʥʷ   ʟʤʽʥ   ʜʦ   ʚʽʜʧʦʚʽʜʥʦʾ 

ʤʽʩʪʦʙʫʜʽʚʥʦʾ   ʜʦʢʫʤʝʥʪʘʮʽʾ  ʪʘ  ʦʥʦʚʣʝʥʥʷ  ʜʘʥʠʭ  ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʢʘʜʘʩʪʨʫ. 

[9] . ʋ ʯʘʩʪʠʥʽ 7 ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʫ [9] ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʦʥʽʪʦʨʠʥʛ 

ʧʨʦʩʪʦʨʦʚʠʭ ʟʚôʷʟʢʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ. ʋ ʯʘʩʪʠʥʽ 8 [9] ʤʽʩʪʠʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʦʥʽʪʦʨʠʥʛ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʋ ʅʘʢʘʟʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 14.02.2012 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʊʝʭʥʽʯʥʠʭ ʧʨʘʚʠʣ ʨʝʤʦʥʪʫ ʽ ʫʪʨʠʤʘʥʥʷ ʚʫʣʠʮʴ ʪʘ ʜʦʨʽʛ 
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ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè ʟʘʪʚʝʨʜʞʝʥʽ ʪʝʭʥʽʯʥʽ ʧʨʘʚʠʣʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʨʝʤʦʥʪʽ ʽ ʫʪʨʠʤʘʥʥʷ ʚʫʣʠʮʴ ʪʘ ʜʦʨʽʛ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. [10] 

ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʘʣʫʟʝʚʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠè ʚʽʜ 29.11.2001 ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ  ʘʚʪʦʤʦʙʽʣʴʥʽ  ʜʦʨʦʛʠ  

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʉʪʘʥʜʘʨʪ ʫʩʪʘʥʦʚʣʶʻ ʧʦʨʷʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʪʘ  

ʦʙʣʽʢʫ  ʜʽʣʷʥʦʢ  ʽ ʤʽʩʮʴ  ʢʦʥʮʝʥʪʨʘʮʽʾ  ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. [11]  

ʋ ʅʘʢʘʟʽ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥʩʪʨʫʢʮʽʾ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ   ʟʥʽʤʘʥʥʷ  ʫ 

ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500è ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ ʧʨʠ ʂʘʙʽʥʝʪʽ ʄʽʥʽʩʪʨʽʚ ʟʘʪʚʝʨʜʞʝʥʦʛʦ 23 ʯʝʨʚʥʷ 1998 

ʨ. ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ, ʷʢʠʡ ʻ 

ʯʘʩʪʠʥʦʶ ʨʝʟʫʣʴʪʘʪʫ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. [12] 

 çʋʤʦʚʥʽ ʟʥʘʢʠ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:5000, 1:2000, 

1:1000, 1:500è ʟʘʪʚʝʨʜʞʝʥʠʡ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ 2001 ʨʦʢʫ ʻ ʜʦʢʫʤʝʥʪʦʤ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʚʩʽ 

ʦʙôʻʢʪʠ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ.  

ɼɹʅ ɺ.2.3-5:2018 ʚʽʜ 24.04.2018 ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʚʫʣʠʮʴ ʽ ʜʦʨʽʛ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʎʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʥʝ 

ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʦʤʯʽ 

(ʪʝʭʥʦʣʦʛʽʯʥʽ) ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʥʘ ʧʨʠʚʘʪʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ. [2] 

ɼɹʅ ɺ.2.3-4:2015 çʉʧʦʨʫʜʠ ʪʨʘʥʩʧʦʨʪʫ. ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. ʏʘʩʪʠʥʘ 

ɯ. ʇʨʦʝʢʪʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ ɯɯ. ɹʫʜʽʚʥʠʮʪʚʦè ʚʽʜ 01.04.2016.  ʎʽ ʅʦʨʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʽ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʽʩʥʫʶʯʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɸ 

ʪʘʢʦʞ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʭʨʝʱʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ ʪʘ 



 

16 

 

ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʩʝʨʚʽʩʫ ʚ ʩʤʫʟʽ ʚʽʜʚʝʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. [13]   

ɼʉʊʋ 3587ï97 çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, ʚʫʣʠʮʽ ʪʘ ʟʘʣʽʟʥʠʯʥʽ ʧʝʨʝʾʟʜʠ 

ɺʠʤʦʛʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʩʪʘʥʫè ʚʽʜ 31.06.1997. ɼʘʥʠʡ ʥʦʨʤʘʪʠʚʥʠʡ 

ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ, ʚʫʣʠʮʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʾʟʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. [14]   

ɼʉʊʋ 8747:2017 çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. ɺʠʜʠ ʪʘ ʧʝʨʝʣʽʢʠ ʨʦʙʽʪ ʟ 

ʨʝʤʦʥʪʽʚ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʫʪʨʠʤʘʥʥʷè ʚʽʜ 20.12.2017 ʎʝʡ ʩʪʘʥʜʘʨʪ 

ʫʩʪʘʥʦʚʣʶʻ ʚʠʜʠ ʨʝʤʦʥʪʽʚ ʪʘ ʧʝʨʝʣʽʢʠ ʨʦʙʽʪ ʟ ʢʘʧʽʪʘʣʴʥʦʛʦ, ʧʦʪʦʯʥʦʛʦ 

ʨʝʤʦʥʪʽʚ ʪʘ ʨʦʙʽʪ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ.[15]   

ɼʉʊʋ 4092-2002 çɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʉʚʽʪʣʦʬʦʨʠ ʜʦʨʦʞʥʽ. 

ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ, ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠè ʚʽʜ 

01.01.2003. ʎʝʡ ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʦʚʣʶʻ ʟʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʧʨʘʚʠʣʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʩʚʽʪʣʦʬʦʨʽʚ ʜʦʨʦʞʥʽʭ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʽʰʦʭʦʜʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ ʽ ʚʫʣʠʮʷʭ(ʜʘʣʽ ïï 

ʜʦʨʦʛʘʭ) ʪʘ ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʾʟʜʘʭ. [16]   

ʉʪʘʥʜʘʨʪ ɼʉʊʋ 2587:2010 ʚʽʜ 11.02.2021 çɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʈʦʟʤʽʪʢʘ ʜʦʨʦʞʥʷ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠè ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʨʦʟʤʽʪʢʫ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʚʫʣʠʮʴ ʚʩʪʘʥʦʚʣʶʻ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʨʦʟʤʽʨʠ, 

ʟʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʦʛʘʭ, ʚʫʣʠʮʷʭ ʪʘ ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʾʟʜʘʭ. [17] 

ɻɹʅ ɺ.2.3-218-007-2012 çɽʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʇʨʦʝʢʪʫʚʘʥʥʷè ʚʽʜ 06.08.2012. ʎʽ ʛʘʣʫʟʝʚʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʤʦʛʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʘʧʽʪʘʣʴʥʦʤʫ 
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ʨʝʤʦʥʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʥʘ 

ʥʠʭ ʩʪʦʩʦʚʥʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. [18] 

ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 8608 çʄʝʭʘʥʽʯʥʘ ʚʽʙʨʘʮʽʷ. ʇʨʦʬʽʣʽ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʇʦʜʘʥʥʷ ʚʠʤʽʨʷʥʠʭ ʜʘʥʠʭè ʚʠʟʥʘʯʘʻ ʻʜʠʥʠʡ ʤʝʪʦʜ 

ʟʚʽʪʫʚʘʥʥʷ ʧʨʦ ʚʠʤʽʨʷʥʽ ʜʘʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʜʦʨʦʛʠ ʜʣʷ 

ʦʜʥʦʢʦʣʽʡʥʠʭ ʘʙʦ ʙʘʛʘʪʦʢʦʣʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʟʚʽʪʥʦʩʪʽ 

ʚʠʤʽʨʷʥʠʭ ʜʘʥʠʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʜʦʨʦʛʘʭ, ʚʫʣʠʮʷʭ ʽ 

ʰʦʩʝ, ʘ ʪʘʢʦʞ ʥʘ ʙʝʟʜʦʨʽʞʞʽ. [19] 

ISO 39001 çʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɺʠʤʦʛʠ ʟ 

ʽʥʩʪʨʫʢʮʽʻʶ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷè ʚʽʜ 01.10.2012 ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ (ɹɼʈ), ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʘ 

ʚʟʘʻʤʦʜʽʻ ʟ ʩʠʩʪʝʤʦʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʟʤʝʥʰʠʪʠ ʩʤʝʨʪʥʽʩʪʴ ʪʘ ʩʝʨʡʦʟʥʽ 

ʪʨʘʚʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʠʛʦʜʘʤʠ, ʥʘ ʷʢʽ ʚʦʥʘ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ. ɺʠʤʦʛʠ ISO 39001:2012 ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʣʽʪʠʢʠ ɹɼʈ, ʨʦʟʨʦʙʢʫ ʮʽʣʝʡ ʽ ʧʣʘʥʽʚ ʜʽʡ ɹɼʈ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʧʨʘʚʦʚʽ ʪʘ ʽʥʰʽ ʚʠʤʦʛʠ, ʥʘ ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʷ ʧʽʜʧʠʩʘʣʘʩʷ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʝʣʝʤʝʥʪʠ ʪʘ ʢʨʠʪʝʨʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ɹɼʈ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʟʥʘʯʘʻ ʪʽ, ʷʢʽ ʚʦʥʘ 

ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʽ ʪʽ, ʥʘ ʷʢʽ ʚʦʥʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ. [20] 

IS EN 1436 çɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠè ʚʽʜ 

17.01.2018 ʚʠʟʥʘʯʘʻ ʨʽʟʥʽ ʨʽʚʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʝʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʪʨʘʢʪʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʘ ʨʝʛʫʣʶʚʘʪʠʤʝ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ 

ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʪʘʢʦʞ ʦʧʠʩʫʻ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʽ ʩʪʘʥʜʘʨʪʠ IS EN ʤʘʶʪʴ ʨʷʜ ʨʽʚʥʽʚ ʷʢʦʩʪʽ, 

ʚʠʟʥʘʯʝʥʠʭ ʜʣʷ ʢʽʣʴʢʦʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ. ʉʪʘʥʜʘʨʪ 

ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʣʦʾ ʪʘ ʞʦʚʪʦʾ ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ ʥʘ ʦʩʥʦʚʽ 

ʷʩʢʨʘʚʦʩʪʽ (ʢʦʣʽʨ), ʚʠʜʠʤʦʩʪʽ ʚʜʝʥʴ, ʚʠʜʠʤʦʩʪʽ ʚʥʦʯʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʘʥʦʩʫ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʚʛʦʚʽʯʥʽʩʪʶ. ʎʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘʢʦʞ ʧʦʷʩʥʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ 

ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ ʜʣʷ ʚʠʜʠʤʦʩʪʽ ʚ ʤʦʢʨʫ ʥʽʯ. [21] 
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ʈʠʩ.1.6. ʉʭʝʤʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

¶ ISO 8608 çʄʝʭʘʥʽʯʥʘ ʚʽʙʨʘʮʽʷ. ʇʨʦʬʽʣʽ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʇʦʜʘʥʥʷ ʚʠʤʽʨʷʥʠʭ 

ʜʘʥʠʭè  

¶ ISO 39001 çʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɺʠʤʦʛʠ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷè ʚʽʜ 01.10.2012  

¶ IS EN 1436 çɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ 

ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠè ʚʽʜ 17.01.2018 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

¶ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠè ʚʽʜ 

08.09.2005 

¶ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʨʦʞʥʽʡ 

ʨʫʭè ʚʽʜ 30.06.1993 

¶ ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫè ʚʽʜ 01.09.2011 

¶ ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʊʝʭʥʽʯʥʠʭ ʧʨʘʚʠʣ 

ʨʝʤʦʥʪʫ ʽ ʫʪʨʠʤʘʥʥʷ ʚʫʣʠʮʴ ʪʘ ʜʦʨʽʛ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè ʚʽʜ 14.02.2012 

¶ ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʘʣʫʟʝʚʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠè ʚʽʜ 29.11.2001 

¶ ʅʘʢʘʟ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ ʧʨʠ ʂʘʙʽʥʝʪʽ 

ʄʽʥʽʩʪʨʽʚ  çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ   ʟʥʽʤʘʥʥʷ  

ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 

1:500è  ʚʽʜ 23.06.1998 

¶ ɼɹʅ ɺ.2.3-5:2018 ʚʽʜ 24.04.2018 

¶ ɼɹʅ ɺ.2.3-4:2015 çʉʧʦʨʫʜʠ ʪʨʘʥʩʧʦʨʪʫ. 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. ʏʘʩʪʠʥʘ ɯ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ ɯɯ. ɹʫʜʽʚʥʠʮʪʚʦè 

ʚʽʜ 01.04.2016 

¶ ɼʉʊʋ 3587ï97 çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, 

ʚʫʣʠʮʽ ʪʘ ʟʘʣʽʟʥʠʯʥʽ ʧʝʨʝʾʟʜʠ ɺʠʤʦʛʠ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʩʪʘʥʫè ʚʽʜ 31.06.1997 

¶ ɼʉʊʋ 8747:2017 çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. 

ɺʠʜʠ ʪʘ ʧʝʨʝʣʽʢʠ ʨʦʙʽʪ ʟ ʨʝʤʦʥʪʽʚ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʫʪʨʠʤʘʥʥʷè ʚʽʜ 

20.12.2017 

¶ ɼʉʊʋ 4092-2002 çɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ. ʉʚʽʪʣʦʬʦʨʠ ʜʦʨʦʞʥʽ. ɿʘʛʘʣʴʥʽ 

ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ, ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʪʘ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠè ʚʽʜ 01.01.2003 

¶ ɼʉʊʋ 2587:2010 çɹʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ. ʈʦʟʤʽʪʢʘ ʜʦʨʦʞʥʷ. ɿʘʛʘʣʴʥʽ 

ʪʝʭʥʽʯʥʽ ʫʤʦʚʠè ʚʽʜ 11.02.2021  

¶ ɻɹʅ ɺ.2.3-218-007-2012 çɽʢʦʣʦʛʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʇʨʦʝʢʪʫʚʘʥʥʷè ʚʽʜ 06.08.2012 
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1.3. ʄʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ: ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɹʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʚʝʨʥʫʣʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ, ʷʢʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʧʣʘʥʫʚʘʪʠ ʤʘʨʰʨʫʪʠ ʜʣʷ 

ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʽʚ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʪʦʨʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʜʘʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʤʽʩʪʘ.  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ çCitywide road-network traffic monitoring using large-scale 

mobile signaling dataè [22]  ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʬʽʢʫ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ: 

ʇʝʨʰʘ ʢʘʪʝʛʦʨʽʷ ï ʮʝ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʟʘʩʥʦʚʫʶʪʴʩʷ ʥʘ 

ʧʨʠʩʪʨʦʷʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʜʦʨʦʛʘʭ, ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʨʦʞʥʽ 

ʫʤʦʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʫʤʦʚʠ ʨʫʭʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʯʝʨʝʟ ʽʥʜʫʢʪʠʚʥʽ ʧʝʪʣʝʚʽ ʜʝʪʝʢʪʦʨʠ, ʚʙʫʜʦʚʘʥʽ ʚ ʩʝʛʤʝʥʪʠ ʜʦʨʽʛ, ʤʦʥʽʪʦʨʠʥʛ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʽ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʜʦʨʽʛ. ʏʝʨʝʟ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʤʦʥʪʘʞʫ ʪʘʢʽ ʧʽʜʭʦʜʠ ʥʘʚʨʷʜ ʯʠ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʭʦʧʣʝʥʥʷ 

ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ. ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʤʝʨʝʞʝʚʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʚ ʜʦʨʦʟʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʜʦʨʽʛ. ʆʜʥʘʢ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʛʘʥʽ 

ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʦʾ ʚʪʨʘʪʠ ʜʘʥʠʭ ʽ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʫʭʫ.  

ɼʨʫʛʘ ʢʘʪʝʛʦʨʽʷ, ʜʘʥʽ GPS ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ, 

ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʪʘʢʩʽ ʪʘ ʘʚʪʦʙʫʩʽʚ ʦʙʣʘʜʥʘʥʽ GPS-ʦʙʣʘʜʥʘʥʥʷʤ, ʪʦʤʫ ʻ 

ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʫʭʫ [23,24], ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʪʦʨʽʚ [25] 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʫʭʫ [26ï29] ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ GPS ʘʚʪʦʤʦʙʽʣʷ. ʇʨʦʙʣʝʤʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʤʝʪʦʜʠ ʧʦʚʠʥʥʽ ʩʧʦʯʘʪʢʫ ʫʟʛʦʜʞʫʚʘʪʠ ʪʦʯʢʠ GPS ʟ 
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ʜʦʨʦʞʥʴʦʶ ʤʝʨʝʞʝʶ. ɼʣʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʜʘʥʠʭ GPS ʾʭ ʤʦʞʥʘ ʣʝʛʢʦ 

ʧʦʨʽʚʥʷʪʠ, ʦʩʢʽʣʴʢʠ ʱʽʣʴʥʽ ʪʦʯʢʠ ʪʨʘʻʢʪʦʨʽʾ GPS ʤʦʞʫʪʴ ʯʽʪʢʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʟʘ ʚʽʜʩʪʘʥʥʶ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʘʶʪʴ ʥʠʟʴʢʫ ʯʘʩʪʦʪʫ ʜʠʩʢʨʝʪʠʟʘʮʽʾ, ʽʥʪʝʨʚʘʣ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 30 ʩ ʜʦ 1 ʭʚʠʣʠʥʠ ʥʘʚʽʪʴ ʙʽʣʴʰʝ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʫʟʛʦʜʞʝʥʥʷ ʢʘʨʪʠ ʜʣʷ ʜʘʥʠʭ GPS. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʝʷʢʠʡ ʽʥʢʨʝʤʝʥʪʥʠʡ ʘʣʛʦʨʠʪʤ ʽ ʛʣʦʙʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʽʘʧʘʟʦʥʽ GPS [30ï32]. ʍʦʯʘ ʜʘʥʽ ʪʨʘʻʢʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʤʦʞʫʪʴ ʜʦʙʨʝ ʚʽʜʦʙʨʘʞʘʪʠ ʫʤʦʚʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʚʩʝ ʞ ʻ ʥʝʜʦʣʽʢ, 

ʱʦ ʪʨʘʻʢʪʦʨʽʾ ʪʘʢʩʽ ʪʘ ʘʚʪʦʙʫʩʽʚ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʥʝ ʤʦʞʫʪʴ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʽʥʰʽ ʪʠʧʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʪʦʤʫ ʮʝ ʩʧʨʠʯʠʥʷʻ ʧʝʚʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʜʘʥʠʭ.  

ɯʥʰʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʜʘʥʠʭ ʨʝʻʩʪʨʘʮʽʾ [33] ʘʙʦ ʤʝʪʦʜʽ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘʪʦʚʧʫ [34]. ʎʽ ʤʝʪʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʜʘʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʟ 

ʥʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʦʜʥʘʢ ʚʦʥʠ ʚʩʝ ʱʝ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʦʙʤʝʞʝʥʦʛʦ ʦʭʦʧʣʝʥʥʷ, 

ʨʦʟʨʽʜʞʝʥʦʩʪʽ ʜʘʥʠʭ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʜʘʥʠʭ. 

ʋ ʨʦʙʦʪʽ [22] ʥʘʜʘʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʩʭʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʬʽʢʫ ʧʽʜ 

ʥʘʟʚʦʶ Urban-STM ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʩʠʛʥʘʣʽʟʘʮʽʾ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. 

ɯʩʥʫʶʪʴ ʜʝʷʢʽ ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʜʘʥʠʭ ʩʠʛʥʘʣʽʟʘʮʽʾ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ, ʷʢʽ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʫʟʛʦʜʞʝʥʥʽ ʢʘʨʪʠ ʜʣʷ ʜʘʥʠʭ ʩʠʛʥʘʣʽʟʘʮʽʾ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʭ ʤʝʪʦʜʽʚ, Urban-STM ʽʥʪʝʛʨʫʚʘʚ ʽʩʪʦʨʠʯʥʽ ʪʨʘʻʢʪʦʨʽʾ GPS 

2000 ʪʘʢʩʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʪʨʠʮʽ ʡʤʦʚʽʨʥʦʩʪʝʡ HMM, ʘ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ Urban-STM ʧʦʢʨʘʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʬʽʢʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʢʨʠʪʪʷ ʪʘ ʪʦʯʥʦʩʪʽ. ɿʘʪʦʨʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʚʽʜʦʤʽ ʬʘʢʪʦʨʠ, ʷʢ-ʦʪ ʧʦʛʘʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʥʝʦʯʽʢʫʚʘʥʘ 

ʧʦʣʦʤʢʘ ʘʚʪʦʤʦʙʽʣʷ ʘʙʦ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʘ ʧʨʠʛʦʜʘ. ʆʪʞʝ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʠʭ ʰʣʷʭʽʚ ʚʽʜ ʟʘʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʫ ʦʮʽʥʢʫ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʪʘʢʠʭ ʷʢ Auto Scope, ʧʝʪʣʝʚʽ ʜʝʪʝʢʪʦʨʠ 

ʪʦʱʦ, ʢʘʤʝʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʢʨʘʱʫ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘʚʜʷʢʠ ʾʭ ʙʽʣʴʰʦʤʫ ʜʽʘʧʘʟʦʥʫ ʩʧʨʠʡʥʷʪʪʷ. 

ʄʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚʞʝ ʜʘʚʥʦ ʻ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʰʫ 

ʩʭʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʬʽʢʫ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ ʟʘʧʨʦʚʘʜʠʣʠ ʂʦʣʣʝʨ ʪʘ ʽʥ. 

[35]. ʌʽʣʴʪʨ ʂʘʣʤʘʥʘ ʪʘ ʢʦʥʪʫʨʥʽ ʪʨʝʢʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʽʩʮʴ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɹʝʡʤʝʨ ʪʘ ʽʥ. [36] ʜʦʧʦʚʥʠʣʠ, 

ʚʠʷʚʣʷʶʯʠ ʥʝʧʦʚʪʦʨʥʽ ʽʥʮʠʜʝʥʪʠ ʥʘ ʜʦʨʦʟʽ ʪʘ ʧʦʚôʷʟʫʶʯʠ ʮʝ ʽʟ ʟʘʪʦʨʘʤʠ ʥʘ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ. ʋ ʨʦʙʦʪʽ [23] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʦʥʠ ʚʽʜʩʪʝʞʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʝʥʰ ʯʫʪʣʠʚʽ ʜʦ ʯʘʩʪʢʦʚʦʾ 

ʦʢʣʶʟʽʾ.  

ʄʘʩʫʜ ʪʘ ʽʥ. [37] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʽ ʙʘʯʝʥʥʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʜʽʣʷʥʢʘʭ ʜʦʨʽʛ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʨʦʩʪʫ ʧʨʷʤʦʢʫʪʥʫ  ʜʽʣʷʥʢʫ ʨʘʟʦʤ ʽʟ ʜʠʥʘʤʽʯʥʦʶ ʤʦʜʝʣʣʶ ʧʦʚʝʜʽʥʢʠ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ. ɺʦʥʠ ʚʽʜʩʪʝʞʫʚʘʣʠ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʰʠʨʝʥʦʛʦ ʬʽʣʴʪʨʘ ʂʘʣʤʘʥʘ. ʋ [38] 

ʘʚʪʦʨʠ ʟʘʩʪʦʩʫʚʘʣʠ ʤʦʜʝʣʴ ʟʤʽʾ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʢʦʥʪʫʨʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʘʣʠ ʮʽ ʢʦʥʪʫʨʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʩʪʝʞʝʥʥʷ ʟʘ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʆʜʥʘʢ ʮʽ ʬʫʥʢʮʽʾ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʦʢʣʶʟʽʾ, ʰʫʤʫ ʪʘ 

ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ.  

ʏʝʥʛ ʪʘ ʽʥ. [40] ʨʦʟʨʦʙʠʣʠ ʩʭʝʤʫ ʦʮʽʥʢʠ ʪʨʘʬʽʢʫ ʥʘ ʦʩʥʦʚʽ ʬʽʣʴʪʨʘ 

ʯʘʩʪʠʥ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʧʝʨʝʜʘʯʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʦʪʨʽʙʝʥ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ, ʱʦ ʽʥʦʜʽ ʩʪʘʻ 

ʥʝʧʨʘʢʪʠʯʥʠʤ. ʇʨʦʩʪʦʨʦʚʽ ʪʦʯʢʠ ʽʥʪʝʨʝʩʫ (SIP) ʣʝʛʢʦ ʚʠʷʚʠʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʄʠʢʦʣʘʡʯʠʢ ʽ ʐʤʽʜ [24] ʦʧʠʩʘʣʠ ʜʝʪʝʢʪʦʨ ʪʦʯʦʢ ʽʥʪʝʨʝʩʫ, 

ʽʥʚʘʨʽʘʥʪʥʠʡ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʪʘ ʘʬʽʥʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʝʪʝʢʪʦʨ ʍʘʨʨʽʩʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʦʯʦʢ ʽʥʪʝʨʝʩʫ. ʃʽ ʪʘ ʇʦʨʽʢʣʽ [41] 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʢʨʝʪʥʝ ʢʦʩʠʥʫʩʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʧʨʦʩʪʦʨʦʚʽʡ ʪʘ ʯʘʩʦʚʽʡ 

ʦʙʣʘʩʪʷʭ ʷʢ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʭʦʚʘʥʫ ʤʦʜʝʣʴ ʄʘʨʢʦʚʘ 

(HMM) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʜʽʡ.  

ʋ [42, 34] ʥʘʚʝʜʝʥʦ ʮʽʢʘʚʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʜʦʨʦʟʽ, ʪʦʙʪʦ ʜʝ ʢʦʥʢʨʝʪʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʚ 

ʷʢʽʡ ʩʤʫʟʽ ʪʘ ʚ ʷʢʽʡ ʪʦʯʮʽ ʥʘ ʦʩʥʦʚʽ ʥʝʯʽʪʢʦʛʦ ʛʨʫʧʫʚʘʥʥʷ. ʂʦʤʙʽʥʘʮʽʷ ʜʘʥʠʭ 

ʧʨʦ ʪʨʘʬʽʢ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟ ʤʦʜʝʣʣʶ 

ʤʠʪʪʻʚʠʭ ʚʠʢʠʜʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ [43], ʱʦ ʻ ʛʽʙʨʠʜʥʠʤ ʧʽʜʭʦʜʦʤ. ʎʝʡ ʧʽʜʭʽʜ 

ʙʽʣʴʰ ʩʭʠʣʴʥʠʡ ʜʦ ʤʦʜʝʣʝʡ ʚʠʢʠʜʽʚ ʝʥʝʨʛʽʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʠʧʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʡʦʛʦ ʪʨʘʻʢʪʦʨʽʾ. ɺ ʨʦʙʦʪʽ [44] ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʝʢʩʮʝʩʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʨʦʛʠ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʪʘ ʽʥʰʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʭʠʙʦʢ. 

ʈʦʙʦʪʘ [28] ʻ ʪʝʤʘʪʠʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʚ ʷʢʦʤʫ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʜʝʢʽʣʴʢʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ.  

ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʨʷʜ ʧʦʩʠʣʘʥʴ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʨʘʬʽʢʫ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʥʘʧʨʠʢʣʘʜ [29, 

30]. ɸʣʛʦʨʠʪʤʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʨʠʪʝʨʽʾ ʚʽʜʩʪʝʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʩʝʛʤʝʥʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ, ʩʪʘʶʪʴ ʟʘʩʪʘʨʽʣʠʤʠ ʫ ʚʠʧʘʜʢʫ ʦʥʣʘʡʥ-

ʧʨʦʮʝʩʫ/ʧʨʦʮʝʩʫ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʯʝʨʝʟ ʾʭ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʪʘ 

ʙʽʣʴʰʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ. ʄʝʪʦʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ [31], ʚʠʷʚʣʷʻ ʪʘ ʚʽʜʩʪʝʞʫʻ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʫ ʩʚʽʪʣʠʡ ʯʘʩ ʜʦʙʠ ʪʘ ʢʣʘʩʠʬʽʢʫʻ ʾʭ ʫ ʚʦʩʴʤʠ ʨʽʟʥʠʭ 

ʩʪʘʥʘʭ, ʭʦʯʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʩʠʪʴ ʛʘʨʥʠʡ, ʘʣʝ ʚʽʥ ʧʦʛʘʥʦ ʧʨʘʮʶʻ 

ʚ ʥʽʯʥʠʡ ʯʘʩ ʪʘ ʚ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ. ʏʝʥʛ ʪʘ ʽʥ. [30] ʚʨʘʭʦʚʫʶʪʴ 15-

ʭʚʠʣʠʥʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʥʽʡ ʜʦʨʦʟʽ ʚʜʝʥʴ ʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʥʘ ʥʘʩʪʫʧʥʽ 15 ʭʚʠʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʍʦʯʘ ʪʦʯʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʨʥʘ, ʘʣʝ ʦʙʩʷʛ ʮʽʻʾ ʩʪʘʪʪʽ 

ʜʝʱʦ ʦʙʤʝʞʝʥʠʡ. ɺʦʥʠ ʨʦʟʛʣʷʜʘʣʠ ʪʨʠ ʪʦʯʢʠ ʥʘ ʦʜʥʽʡ ʰʚʠʜʢʽʩʥʽʡ ʜʦʨʦʟʽ ʚ 

ʜʝʥʥʠʡ ʯʘʩ ʚ ʙʫʜʥʽ, ʪʘʢʦʞ ʮʝʡ ʧʽʜʭʽʜ ʤʘʻ ʚʠʩʦʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʽ 



 

23 

 

ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ, ʪʦʤʫ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʤʝʨʝʞʽ ʻ 

ʩʢʣʘʜʥʠʤ. ʊʦʤʫ ʮʝʡ ʘʣʛʦʨʠʪʤ ʙʫʜʝ ʥʝʞʠʪʪʻʟʜʘʪʥʠʤ ʜʣʷ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ [32] ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʫ ʤʦʜʝʣʽ, 

ʷʢʘ ʧʨʠʡʤʘʻ ʷʢ ʧʨʦʩʪʦʨʦʚʽ, ʪʘʢ ʽ ʯʘʩʦʚʽ ʢʦʨʝʣʷʮʽʾ ʚ ʤʝʨʝʞʽ ʜʦʨʽʛ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʯʫʜʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʥʝʦʙʭʽʜʥʠʡ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʨʘʬʽʢʫ. ɯ ʧʨʦʛʨʘʤʠ ETC, ʽ ITS ʤʦʞʫʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʣʠʰʝ ʷʢʱʦ ʟʽʙʨʘʥʽ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʥʘʜʽʡʥʠʤʠ ʪʘ, 

ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʘʚʠʣʴʥʠʤʠ. ɼʘʪʯʠʢʠ ʧʦʩʪʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ Sensor Line 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʚʠʤʦʛʘʤ ʥʘ ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ ʽ ʪʦʤʫ ʧʽʜʪʨʠʤʫʶʪʴ ʙʘʛʘʪʦ 

ʧʨʦʛʨʘʤ ETC ʪʘ ITS ʢʨʘʱʝ ʚʩʴʦʛʦ.  

SENSOR LINE ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿ 1996 ʨʦʢʫ ʙʫʣʦ 

ʫʩʧʽʰʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʥʘʜ 50 000 ʩʠʩʪʝʤ ʧʨʠʙʣʠʟʥʦ ʚ 50 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʟʨʦʙʠʣʠ Sensor Line ʣʽʜʝʨʦʤ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʚ ʦʙʣʘʩʪʽ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʨʫʭʫ. ʐʪʘʙ-ʢʚʘʨʪʠʨʘ ʢʦʤʧʘʥʽʾ, ʚʽʜʜʽʣ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʠʨʦʙʥʠʯʘ ʙʘʟʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʐʨʦʙʝʥʭʘʫʟʝʥʽ, ʅʽʤʝʯʯʠʥʘ. [45] 

ʃʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʜʦʨʽʛ ʚ ʋʢʨʘʾʥʽ. ʃʘʟʝʨʥʠʡ ʩʢʘʥʝʨ ʚʠʟʥʘʯʘʻ ʢʦʦʨʜʠʥʘʪʠ 

ʚʩʽʭ ʪʦʯʦʢ ʚ ʤʝʞʘʭ ʨʘʜʽʫʩʫ ʩʚʦʻʾ ʜʽʾ. ʂʨʽʤ ʢʦʦʨʜʠʥʘʪ, ʫ ʢʦʞʥʦʾ ʪʦʯʢʠ ʙʫʜʝ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʘʣʴʥʠʡ ʢʦʣʽʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʉʬʦʨʤʦʚʘʥʽ 

ʭʤʘʨʠ ʪʦʯʦʢ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʩʪʽʨ ʪʘʢ, ʷʢʠʤ ʚʽʥ ʙʫʚ ʚ ʤʦʤʝʥʪ 

ʩʢʘʥʫʚʘʥʥʷ. 

ɿʡʦʤʢʘ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʤʝʪʦʜʦʤ ʟʡʦʤʢʠ, ʘʜʞʝ ʦʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʟʡʦʤʦʢ ʜʦʨʽʛ - ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʫʧʠʥʦʢ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ. 

ʅʘʚʽʪʴ ʷʢʱʦ ʧʦ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ, ʙʝʟʫʧʠʥʥʦ ʾʜʫʪʴ ʘʚʪʦʤʦʙʽʣʽ, ʪʦ 

ʧʨʠ ʦʙʨʦʙʮʽ ʭʤʘʨʠ ʪʦʯʦʢ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʦʜʥʫ ʪʦʯʢʫ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪ ʁʽ ʚʢʣʶʯʠʪʠ ʬʫʥʢʮʽʶ ʧʦʙʫʜʦʚʠ ʟʛʣʘʜʞʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʇʨʦʛʨʘʤʘ ʦʙʨʦʙʢʠ ʭʤʘʨʠ ʪʦʯʦʢ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʙʝʨʝ ʚʩʽ ʪʦʯʢʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ 



 

24 

 

ʧʣʦʱʠʥʽ ʚ ʤʝʞʘʭ, ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʙʫʜʦʚʠ ʮʽʻʾ ʧʦʚʝʨʭʥʽ: ʤʘʢʩʠʤʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʢʫʪ ʧʽʜʥʝʩʝʥʥʷ, ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʚʦʤʘ 

ʩʫʩʽʜʥʽʤʠ ʪʦʯʢʘʤʠ ʽ ʥʘʡʙʽʣʴʰʠʡ ʜʽʘʧʘʟʦʥ ʧʦʚʝʨʭʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʾ ʧʦʚʝʨʭʥʽ ʙʫʜʫʪʴ ʚʽʜʽʙʨʘʥʽ ʪʽʣʴʢʠ ʪʽ ʪʦʯʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ 

ʜʦʨʦʟʽ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʽʙʨʘʪʠ ʪʽʣʴʢʠ ʪʽ 

ʪʦʯʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦʨʦʟʽ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʧʦ ʥʠʤ ʪʨʠʚʠʤʽʨʥʫ ʧʦʚʝʨʭʥʶ. 

ʊʘʢʦʞ ʬʦʨʤʫʻ ʟʚʽʪʠ ʧʨʦ ʚʠʢʦʥʘʥʽ ʨʦʙʦʪʠ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʦʬʽʣʶʚʘʥʥʷʤ 

ʜʦʨʽʛ ʽ ʧʦʙʫʜʦʚʦʶ ʦʩʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ. [46] 

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ 

ʦʙ'ʻʢʪʘʭ. ʉʢʘʥʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʢʽʣʴʮʝʚʦʾ ʪʨʘʩʠ ʄ-01. ʆʙ'ʻʢʪʦʤ ʛʝʦʜʝʟʠʯʥʦʾ 

ʟʡʦʤʢʠ ʪʘ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʙʫʣʘ ʜʽʣʷʥʢʘ ʪʨʘʩʠ ʄ-01 "ʂʠʾʚ ï ʏʝʨʥʽʛʽʚ ï 

ʅʦʚʽ ʗʨʠʣʦʚʠʯʽ": ʢʤ 25+800 ï ʢʤ 37+300 (ʄ-01, ʦʙʭʽʜ ʤ. ɹʨʦʚʘʨʠ) ʚʽʜ 

ʧʨʠʤʠʢʘʥʥʷ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʛʦ ʦʙʭʦʜʫ ʤ. ʂʠʻʚʘ ʩʝʣʦ ʂʘʣʠʥʽʚʢʘ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʨʦʝʢʪʫ ʤʘʩʰʪʘʙʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʮʝʚʦʾ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʥʘʚʢʦʣʦ ʂʠʻʚʘ. 

 

ʈʠʩ.1.7. ɺʽʜʦʙʨʘʞʝʥʥʷ ʜʽʣʷʥʢʠ ʢʽʣʴʮʝʚʦʾ ʪʨʘʩʠ ʄ-01 ʥʘ ʢʘʨʪʽ ʋʢʨʘʾʥʠ 
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ɼʽʣʷʥʢʘ ʚʝʣʠʢʦʾ ʢʽʣʴʮʝʚʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʥʘʚʢʦʣʦ ʂʠʻʚʘ, ʥʘ ʷʢʽʡ 

ʧʦʪʨʙ̔ʥʦ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʠ, ʩʠʣʴʥʦ ʟʘʚʘʥʪʘʞʝʥʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʨʝʡʢʘ, ʪʘʭʝʦʤʝʪʨ), ʥʝ ʧʝʨʝʢʨʠʚʘʶʯʠ 

ʨʫʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʊʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʣʦʪʥʘ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ. 

 ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʟ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʧʦʚʝʨʭʥʽ ʜʦʨʦʛʠ 

ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʢʣʘʜʝʥʦ 11 ʢʤ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ. 

ɻʝʦʜʝʟʠʯʥʘ ʧʨʠʚ'ʷʟʢʘ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟ ʪʦʯʦʢ ʪʝʦʜʦʣʽʪʥʦʛʦ 

ʭʦʜʫ ʧʦʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ Leica 

FlexLine TS06 2ò.  ʇʦʣʴʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʰʣʷʭʦʤ ʟʡʦʤʢʠ 

ʧʦʚʝʨʭʥʽ ʜʽʣʷʥʦʢ ʟʽ ʩʪʘʥʮʽʡ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʥʝʫʢʨʽʧʣʝʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʜʽʣʦʚʦʾ ʩʤʫʛʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʤʽʞ ʩʤʫʛʘʤʠ ʨʫʭʫ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʟ 

ʦʙʣʘʩʪʶ ʩʢʘʥʫʚʘʥʥʷ 50-70 ʤ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ, ʭʦʯʘ ʩʧʦʯʘʪʢʫ ʧʝʨʝʜʙʘʯʘʣʦʩʷ 

ʦʙʣʘʩʪʴ ʩʢʘʥʫʚʘʥʥʷ 100-150 ʤ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ. ʇʦʯʘʪʢʦʚʘ ʦʙʣʘʩʪʴ 

ʩʢʘʥʫʚʘʥʥʷ (100-150 ʤ ʫ ʢʦʞʥʫ ʩʪʦʨʦʥʫ) ʚʠʟʥʘʯʘʣʘʩʷ ʧʨʦʙʥʠʤʠ ʚʠʤʽʨʘʤʠ ʥʘ 

ʪʨʘʩʽ ʍʘʨʢʽʚ-ʏʫʛʫʾʚ, ʘʣʝ ʚ ʧʨʦʮʝʩʽ ʩʢʘʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʢʦʨʠʛʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʩʢʘʥʫʚʘʥʥʷ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ. ʎʝ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ 

ʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ: ʚ̔ ʜʙʠʚʘʶʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʣʘ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ; ʥʘʷʚʥʽʩʪʴ ʚʦʣʦʛʠ ʥʘ 

ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʽ ʚʥʘʩʣʽʜʦʢ ʧʝʨʽʦʜʠʯʥʠʭ ʟʣʠʚ ʪʘʢʦʞ ʟʥʠʞʫʚʘʣʘ ʚʽʜʙʠʚʥʫ 

ʟʜʘʪʥʽʩʪʴ ʧʦʢʨʠʪʪʷ.  

ʂʨʦʢ ʩʢʘʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦ ʜʦʚʞʠʥʽ ʩʪʘʥʦʚʠʚ 10-30 ʩʤ. ʋʩʴʦʛʦ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 97 ʪʦʯʦʢ ʩʪʦʷʥʥʷ ʩʢʘʥʝʨʘ ʟ ʥʠʭ 94 ʪʦʯʢʠ 

ʩʢʘʥʫʚʘʥʥʷ ʩʘʤʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʽ 3 ʪʦʯʢʠ ʩʢʘʥʫʚʘʥʥʷ ʧʽʜ 

ʰʣʷʭʦʧʨʦʚʦʜʦʤ. ɺʩʴʦʛʦ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʧʦʥʘʜ 23 ʤʽʣʴʡʦʥʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʪʦʯʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʩʢʘʥʫʚʘʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʦʙ'ʻʢʪʠʚʥʫ ʤʦʜʝʣʴ ʘʚʪʦʜʦʨʦʛʠ ʟ ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ.  ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʷʢ ʢʽʥʮʝʚʠʡ 
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ʨʝʟʫʣʴʪʘʪ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʙʽʨ ʧʨʦʬʽʣʽʚ ʟ ʢʨʦʢʦʤ 20 ʤ ʚ ʬʦʨʤʘʪʽ DXF ʽ 

ʢʨʝʩʣʝʥʥʷ çʇʣʘʥ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʧʦʢʨʠʪʪʷ ʜʦʨʦʛʠè ʄ 1:1000. ʂʦʥʪʨʦʣʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘʯʘʣʴʥʠʢʦʤ ʚʽʜʜʽʣʫ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʽ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʪʘ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ ʪʘ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  ʋ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʢʦʨʝʢʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʦʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʟʡʦʤʢʠ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʠʯʝʨʧʥʽ ʜʘʥʽ ʧʨʦ ʥʝʦʙʭʽʜʥʫ ʜʽʣʷʥʢʫ ʜʦʨʦʛʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ. ʊʘʢʦʞ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʧʨʦʮʝʩ ʟʡʦʤʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʛʦ 3D ʩʢʘʥʝʨʘ 

Leica ScanStation ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʭʝʦʤʝʪʨʘ. ʅʝʜʦʣʽʢʽʚ ʫ 

ʧʨʦʮʝʩʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʥʝ ʚʠʷʚʣʝʥʦ, ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ ʻ ʧʦʟʠʪʠʚʥʠʤʠ. 

 

ʈʠʩ.1.8. ʇʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 
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ʈʠʩ.1.9. ʍʤʘʨʘ ʪʦʯʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʢʽʣʴʮʝʚʦʾ ʪʨʘʩʠ ʄ-01 

ʄʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ. Leica Pegasus:Two ï ʤʦʙʽʣʴʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʘ Leica Geosystems ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ ʚ ʨʫʩʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ LiDAR-ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʦʣʦʜʽʶʯʠ ʧʦʣʝʤ ʟʦʨʫ 360Á ʩʠʩʪʝʤʘ 

ʬʦʨʤʫʻ ʚʠʩʦʢʦʪʦʯʥʫ ʭʤʘʨʫ ʪʦʯʦʢ ʫʟʜʦʚʞ ʦʩʽ ʨʫʭʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ 

ʭʤʘʨʠ 3D-ʪʦʯʦʢ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢ ʦʪʨʠʤʫʻ ʚʠʩʦʢʦʷʢʽʩʥʫ ʤʦʜʝʣʴ ʘʚʪʦʜʦʨʦʛʠ, 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʨʦʟʚ'ʷʟʦʢ, ʚʦʜʥʦʛʦ ʰʣʷʭʫ, ʤʦʩʪʘ, 

ʟʘʣʽʟʥʠʮʽ ʽ ʪ.ʜ. Leica SiTrack:One ï ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʟʡʦʤʢʠ ʨʝʡʢʦʚʠʭ 

ʰʣʷʭʽʚ ʽ ʧʨʠʣʝʛʣʦʾ ʟʘʣʽʟʥʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʠʢʦʥʘʚʯʘ ʟʡʦʤʢʘ ʘʚʪʦʜʦʨʦʛʠ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʩ. ɿʡʦʤʢʘ ʜʦʨʽʛ ʜʦʧʦʤʘʛʘʻ ʚʠʢʦʥʘʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʽ 

ʙʫʜʽʚʥʠʮʪʚʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. ɻʝʦʜʝʟʠʯʥʘ ʟʡʦʤʢʘ ʜʦʨʦʛʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʽʭ ʨʦʟʚ'ʷʟʦʢ ʽ ʨʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ. ʃʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʜʦʨʽʛ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʥʘ ʚʝʣʠʢʠʭ ʪʨʘʩʘʭ ʟ 

ʧʦʩʪʽʡʥʠʤ ʨʫʭʦʤ. 

https://ngc.com.ua/p/775-leica-geosystems-two.html
https://ngc.com.ua/p/739-http_leica-geosystems_com-sitrackone.html
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ʄʦʩʪʠ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘʜʞʝ 

ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ. ʄʦʥʽʪʦʨʠʥʛ 

ʤʦʩʪʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʩʪʽʚ. ʃʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ 

ʤʦʩʪʽʚ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʚʠʧʘʜʢʠ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʦʙʚʘʣʝʥʴ. ʉʢʘʥʫʚʘʥʥʷ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʦʩʪʽʚ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʨʝʤʦʥʪ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸ ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʩʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʽʟʥʽ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʽ ʜʝʬʦʨʤʦʚʘʥʽ 

ʩʪʘʥʠ ʜʦ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʢʘʥʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʤʦʩʪʽʚ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʟʘ ʰʚʘʤʠ ʡ ʦʧʦʨʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʪʘʢ ʷʢ ʚ ʮʠʭ ʤʽʩʮʷʭ ʥʘʡʯʘʩʪʽʰʝ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʪʨʽʱʠʥʠ. ʅʘʟʝʤʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʤʦʩʪʽʚ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʟʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʩʪʘʥ ʛʨʫʥʪʫ. 

ʄʝʪʦʜ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʚʦʤʘ 

ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʨʦʪʢʦʢʨʦʢʦʚʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ 

(ʪʘʭʝʦʤʝʪʨʠʯʥʦʾ ʘʙʦ ʥʽʚʝʣʽʨʥʦʾ ʟʡʦʤʢʠ): 

- ʅʝʧʦʪʨʽʙʥʽʩʪʴ ʟʫʧʠʥʦʢ ʪʨʘʬʽʢʫ; 

- ʄʦʞʣʠʚʽʩʪʴ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʡʦʤʢʠ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʚʠʩʦʢʠʤ 

ʪʨʘʬʽʢʦʤ; 

- ɹʝʟʧʝʨʝʰʢʦʜʥʘ ʟʡʦʤʢʘ ʜʣʷ ʨʫʭʫ ʧʦ ʟʣʽʪʥʦ-ʧʦʩʘʜʥʽʡ ʩʤʫʟʽ (ɿʇʉ) (ʧʨʠ 

ʫʩʪʘʥʦʚʮʽ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʧʦ ʢʨʘʷʭ ɿʇʉ); 

- ʄʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʫ ʥʽʯʥʠʡ ʯʘʩ; 

- ɺʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ (ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʪʦʯʦʢ); 

- ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ (ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ); 

- ʊʦʯʥʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ Ñ4 ʤʤ.  

ɼʦ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

- ʅʝʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʜʦʱ ʪʘ ʧʨʠ ʚʽʜôʻʤʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ; 

- ɺʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʜʘʣʴʥʽʩʪʴ ʚʠʤʽʨʽʚ (160 ʤ ï 1 ʩʢʘʥ). [46]  
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ʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʋʢʨʘʾʥʠ. ʅʘ ʚʝʙ-ʩʘʡʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʍʅɸɼʋ [47]  

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ: 

1. ʃʘʟʝʨʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ (ʃɺʉ-ʍʅɸɼʋ) 

 

ʈʠʩ.1.10. ʃʘʟʝʨʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ (ʃɺʉ-ʍʅɸɼʋ) 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ 

ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ (ʦʩʥʦʚ) ʟʘ ʨʽʚʥʽʩʪʶ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʧʠʩʫʚʘʪʠ ʜʘʥʽ ʽ ʚʠʟʥʘʯʘʪʠ ʨʽʚʥʽʩʪʴ ʧʦʢʨʠʪʪʽʚ ʚ 

ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʟʦʢʨʝʤʘ ʧʦ IRI (ʄʽʞʥʘʨʦʜʥʦʤʫ ɯʥʜʝʢʩʫ ʈʽʚʥʦʩʪʽ). 

ɿʘ ʫʤʦʚʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 18 ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʣʘʟʝʨʥʠʭ ʜʘʪʯʠʢʽʚ ʤʦʞʣʠʚʘ ʦʮʽʥʢʘ 

ʧʦʧʝʨʝʯʥʦʾ ʨʽʚʥʦʩʪʽ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʽʾ. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʣʘʟʝʨʥʠʭ ʜʘʪʯʠʢʽʚ .................................................................ʚʽʜ 1 ʜʦ 18  

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ....................................................0,1 - 500 ʤʤ  

ɼʠʩʢʨʝʪʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡééééééé........................0,1 ʤʤ  

ʈʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴéééééééééééééééééééé.ʜʦ 80 ʢʤ/ʛʦʜ 

ʂʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚéééééééé...................................................2  

ʐʠʨʠʥʘ ʚʠʤʽʨʶʚʘʥʥʷ ééééééé.............................................. 2 ʤ ʪʘ 3,7 ʤ 

ʉʪʘʥ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ - ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ. 

ʉʪʘʥ ʨʦʟʨʦʙʢʠ ï ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʘ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʡʰʣʘ  ʘʧʨʦʙʘʮʽʶ ʚ 

ʚʠʨʦʙʥʠʯʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ: ɼʇ ʎʝʥʪʨ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʜʦʨʦʞʥʽʭ 

ʨʦʙʽʪ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʜʦʨʦʞʥʴʦʾ   ʧʨʦʜʫʢʮʽʾ   (çɼʦʨʮʝʥʪʨè); ɼʇ ʋʢʨʘʾʥʩʴʢʠʡ 

https://www.khadi.kharkov.ua/#collapse-6612
https://www.khadi.kharkov.ua/#collapse-6612
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ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

("ʋʢʨʜʽʧʨʦʜʦʨ"). 

2. ʉʠʩʪʝʤʘ ʚʽʜʝʦʩʢʘʥʫʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ (ʆʂʆ-ʍʅɸɼʋ)  

 

ʈʠʩ.1.11. ʉʠʩʪʝʤʘ ʚʽʜʝʦʩʢʘʥʫʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ (ʆʂʆ-ʍʅɸɼʋ) 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʜʝʬʝʢʪʽʚ ʥʘ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʷʭ ʽ ʾʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʠʩʪʝʤʘ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ ʥʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʽ ʧʦʢʨʠʪʪʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʻ ʩʫʤʘʨʥʘ ʚʽʜʦʤʽʩʪʴ, 

ʚ ʷʢʽʡ ʚʢʘʟʫʻʪʴʩʷ ʧʣʦʱʘ ʜʝʬʝʢʪʽʚ ʧʦ ʾʭ ʚʠʜʘʭ. ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʠʩʪʝʤʠ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʟʦʥʠ ʟʡʦʤʢʠ. 

ʉʪʘʥ ʨʦʟʨʦʙʢʠ ï ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʘ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʡʰʣʘ  ʘʧʨʦʙʘʮʽʶ 

ʚ ʚʠʨʦʙʥʠʯʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ: ɼʇ ʎʝʥʪʨ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ 

ʜʦʨʦʞʥʽʭ ʨʦʙʽʪ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʜʦʨʦʞʥʴʦʾ ʧʨʦʜʫʢʮʽʾ (çɼʦʨʮʝʥʪʨè); ɼʇ 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʨʦʞʥʴʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ("ʋʢʨʜʽʧʨʦʜʦʨ"). 

3. ʉʠʩʪʝʤʘ ʚʽʜʝʦʜʽʘʛʥʦʩʪʠʢʠ (ɺʽɼɯʆ -ʍʅɸɼʋ)  

https://www.khadi.kharkov.ua/#collapse-6698
https://www.khadi.kharkov.ua/#collapse-6700
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ʈʠʩ.1.12. ʉʠʩʪʝʤʘ ʚʽʜʝʜʽʘʛʥʦʩʪʠʢʠ (ɺʽɼɯʆ -ʍʅɸɼʋ) 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ . ɼʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ: 

ʦʙʣʽʢ ʥʘʷʚʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ (ʜʦʨʦʞʥʽ 

ʟʥʘʢʠ, ʦʛʦʨʦʜʞʝʥʥʷ, ʨʦʟʤʽʪʢʘ, ʩʚʽʪʣʦʬʦʨʠ ʪʘ ʽʥʰʝ), ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ ʾʭ ʩʪʘʥʫ; ʚʽʜʝʦ ʧʘʩʧʦʨʪʠʟʘʮʽʶ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʨʦʙʦʪʠ ʻ ʟʚʝʜʝʥʘ ʚʽʜʦʤʽʩʪʴ, ʚ ʷʢʽʡ ʚʢʘʟʫʻʪʴʩʷ ʚʠʜ ʪʘ ʥʘʷʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ (ʧʨʠʚ'ʷʟʢʘ ʽ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ) ʩʪʘʥ ʽ ʦʙʩʷʛ ʨʦʙʽʪ ʱʦʜʦ 

ʫʪʨʠʤʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɼʘʥʘ 

ʩʠʩʪʝʤʘ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻ ʜʽʘʛʥʦʩʪʠʢʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʣʘʥʫʚʘʪʠ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ-ʣʘʙʦʨʘʪʦʨʽʾ ....................................ʥʝ ʦʙʤʝʞʝʥʘ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷ.............................1280Ĭ1024  ʪʦʯʢʠ  

ʑʽʣʴʥʽʩʪʴ ʢʘʜʨʽʚ ............................................................................8 ʢʘʜʨʽʚ/ʩʝʢ  

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥéééééééééééééʚʽʜ  - 10Á ʉ ʜʦ  +45 Áʉ 

ʏʘʩ ʨʦʙʦʪʠ .......................................................... ʦʙʤʝʞʝʥʠʡ ʧʘʤôʷʪʪʶ 

ʢʦʤʧôʶʪʝʨʘ 

ʄʦʞʣʠʚʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦ 7 ʢʘʤʝʨ. 
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ʉʪʘʥ ʨʦʟʨʦʙʢʠ ï ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʘ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʡʰʣʘ  ʘʧʨʦʙʘʮʽʶ ʚ ɼʇ 

ʎʝʥʪʨ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʜʦʨʦʞʥʽʭ ʨʦʙʽʪ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʜʦʨʦʞʥʴʦʾ   ʧʨʦʜʫʢʮʽʾ   (çɼʦʨʮʝʥʪʨè). 

  



 

33 

 

 

 

 

 

 

 

 

 

 

 

ʈʆɿɼɯʃ 2. ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɻɯʉ ʄʆʅɯʊʆʈʀʅɻʋ ɺʋʃʀʏʅʆ-

ɼʆʈʆɾʅʔʆɰ ʄɽʈɽɾɯ  

  



 

34 

 

2.1.  ʄʝʪʦʜʠʢʘ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ  

ʃʘʟʝʨʥʝ ʤʦʙʽʣʴʥʝ ʩʢʘʥʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʤʧʫʣʴʩʥʠʭ ʪʘ ʬʘʟʦʚʠʭ 

ʙʝʟʚʽʜʙʠʚʘʯʝʚʠʭ ʤʝʪʦʜʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ. ʋ ʧʨʦʮʝʩʽ ʩʢʘʥʫʚʘʥʥʷ 

ʬʽʢʩʫʻʪʴʩʷ ʥʘʧʨʷʤʦʢ ʧʦʰʠʨʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ ʽ ʚʽʜʩʪʘʥʴ ʜʦ ʪʦʯʦʢ 

ʦʙ'ʻʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʘʥʫʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʭʤʘʨʫ ʪʦʯʦʢ ʣʘʟʝʨʥʠʭ 

ʚʽʜʦʙʨʘʞʝʥʴ ʚʽʜ ʦʙôʻʢʪʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʽ ʟʦʨʫ ʩʢʘʥʝʨʘ. ʎʽ ʪʦʯʢʠ ʤʘʶʪʴ 

5 ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ (x,y,z), ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʨʝʘʣʴʥʠʡ 

ʢʦʣʽʨ. 

ʄʦʥʽʪʦʨʠʥʛ ɺɼʄ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʪʨʴʦʭʤʽʨʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

- ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ;  

- ʤʦʥʽʪʦʨʠʥʛ ʧʦʟʘʰʣʷʭʦʚʦʾ ʧʦʚʝʨʭʥʽ;  

- ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ;  

ʄʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʣʫʯʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʨʠʰʦʢ ʣʶʢʽʚ.  

ɺʠʣʫʯʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ ʟʤʽʩʪʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷʤ ʢʨʘʾʚ ʜʦʨʦʛʠ, 

ʱʦ ʦʢʨʝʩʣʶʶʪʴ ʾʾ ʤʝʞʽ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʙʦʨʜʶʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 3D-ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʤʘʨʠ ʪʦʯʦʢ, ʪʘʢʠʭ ʷʢ ʱʽʣʴʥʽʩʪʴ ʽ ʚʠʩʦʪʘ, ʘʙʦ ʧʦʭʽʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ ʨʝʣʴʻʬʥʽʩʪʴ, ʷʢʘ ʚʠʤʽʨʶʻ ʦʨʽʻʥʪʘʮʽʶ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʽ 

ʪʦʯʢʠ ʚʽʜʥʦʩʥʦ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʽ ʧʣʦʱʠʥʠ ʟʝʤʣʽ  ʽ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʙʦʨʜʶʨʽʚ ʘʙʦ ʚʠʩʪʫʧʘʶʯʠʭ ʪʦʯʦʢ ʫ ʨʽʟʥʠʭ ʨʦʙʦʪʘʭ. [48].  

ɯʥʰʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ Cabo et al. [49], ʜʝ ʭʤʘʨʘ ʪʦʯʦʢ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʭʤʘʨʫ ʣʽʥʽʡ, ʘ ʣʽʥʽʾ ʛʨʫʧʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʨʘʾʚ. ʍʦʯʘ 

ʩʝʨʝʜ ʮʠʭ ʨʦʙʽʪ ʤʦʞʥʘ ʟʥʘʡʪʠ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʙʦʨʜʶʨʠ ʷʢ ʢʨʘʾ ʜʦʨʦʛʠ, ʪʦʤʫ ʚʠʣʫʯʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ 
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ʧʦʢʨʠʪʪʷ ʥʝ ʙʫʜʝ ʥʘʜʽʡʥʠʤ, ʷʢʱʦ ʚʦʥʦ ʥʝ ʦʙʤʝʞʝʥʝ ʙʦʨʜʶʨʘʤʠ, ʷʢ ʮʝ ʯʘʩʪʦ 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʥʝ ʤʽʩʴʢʠʭ ʜʦʨʽʛ. 

 ɼʦʨʦʞʥʷ ʨʦʟʤʽʪʢʘ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʦʨʦʛʠ, ʪʦʤʫ ʱʦ ʚʦʥʘ 

ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʦʜʽʾʚ ʪʘ ʧʽʰʦʭʦʜʽʚ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʩʠʩʪʝʤʘʪʠʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ. ʄʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʚʠʢʦʥʘʥʥʽ ʟʘʜʘʯ ʟ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʟʥʠʞʫʶʯʠ ʷʢ ʚʘʨʪʽʩʪʴ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ 

ʩʫʙ'ʻʢʪʠʚʥʽʩʪʴ ʽʥʩʧʝʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɼʦʨʦʞʥʷ ʨʦʟʤʽʪʢʘ ʤʘʻ ʚʽʜʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʣʷ ʾʾ ʚʠʷʚʣʝʥʥʷ.  ʇʦʰʠʨʝʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʛʝʥʝʨʘʮʽʷ 

ʙʽʥʘʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʤʘʨʠ ʪʦʯʦʢ. 

 

ʈʠʩ.2.1. ɼʦʨʦʞʥʷ ʨʦʟʤʽʪʢʘ ʪʘ ʧʨʦʾʞʜʞʽ ʩʤʫʛʠ. 

 ʉʦʽʣʘʥ ʪʘ ʽʥ. [50] ʟʘʩʪʦʩʫʚʘʚ ʬʽʣʴʪʨ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦ ʭʤʘʨʠ ʪʦʯʦʢ (ʣʽʚʦʨʫʯ) ʽ 

ʩʪʚʦʨʠʚ ʜʚʦʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ GRF, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʨʦʞʥʶ ʨʦʟʤʽʪʢʫ 

(ʧʨʘʚʦʨʫʯ).  

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʪʨʽʱʠʥ 

ʪʘ ʷʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʨʠʚʠʤʽʨʥʽ ʭʤʘʨʠ ʪʦʯʦʢ, Yu ʪʘ ʽʥ. [51] ʚʠʣʫʯʘʶʪʴ 

ʪʨʠʚʠʤʽʨʥʽ ʩʢʝʣʝʪʠ ʪʨʽʱʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʣʽʜʦʚʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʟ ʧʦʜʘʣʴʰʦʶ ʬʽʣʴʪʨʘʮʽʻʶ 

ʧʨʦʩʪʦʨʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, ʝʚʢʣʽʜʦʚʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ ʪʘ ʤʝʪʦʜʦʤ ʚʠʣʫʯʝʥʥʷ 

ʩʢʝʣʝʪʘ ʪʨʽʱʠʥʠ ʥʘ ʦʩʥʦʚʽ L1-ʤʝʜʽʘʥʠ. ʆʜʥʘʢ 3D-ʤʝʪʦʜʠ ʥʝ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʚʠʷʚʣʝʥʥʷ ʪʨʽʱʠʥ, ʦʩʢʽʣʴʢʠ 3D-ʭʤʘʨʠ ʪʦʯʦʢ 
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ʟʘʟʚʠʯʘʡ ʧʨʦʝʢʪʫʶʪʴʩʷ ʚ 2D-ʟʦʙʨʘʞʝʥʥʷ GRF ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʷʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʙʦ ʤʽʥʽʤʘʣʴʥʘ ʚʠʩʦʪʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʜʦʨʦʞʥʽʭ ʪʨʽʱʠʥ. 

ʄʦʥʽʪʦʨʠʥʛ ʧʦʟʘʰʣʷʭʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʢʣʶʯʘʻ  ʤʦʥʽʪʦʨʠʥʛ ʟʥʘʢʽʚ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʩʪʦʚʧʽʚ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʣʽʭʪʘʨʽʚ ʪʘ ʧʨʠʜʦʨʦʞʥʽʭ 

ʜʝʨʝʚ.  

ɿʥʘʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʫ ʞ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʦʜʽʾʚ ʪʘ ʧʽʰʦʭʦʜʽʚ, ʷʢ ʽ ʜʦʨʦʞʥʷ ʨʦʟʤʽʪʢʘ. ʊʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʛʝʦʤʝʪʨʽʷ ʪʘ ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʾʭ.  

ɸʡ ʽ ʎʘʡ ʧʨʦʧʦʥʫʶʪʴ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ, ʷʢʠʡ ʬʽʣʴʪʨʫʻ 

ʪʨʠʚʠʤʽʨʥʫ ʭʤʘʨʫ ʪʦʯʦʢ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʚʠʩʦʪʠ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʤʽʱʝʥʥʷ [52]. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʘʥ ʩʚʽʪʣʦʧʦʚʝʨʪʘʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʘʥʝʣʝʡ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʥʦʰʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ 

ʽ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʜʦʨʦʞʥʴʦʾ ʨʦʟʤʽʪʢʠ ʽʩʥʫʻ ʣʠʰʝ ʢʽʣʴʢʘ ʨʦʙʽʪ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 2D-

ʟʦʙʨʘʞʝʥʥʷ GRF ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ. ʈʠʚʝʡʨʦ ʪʘ ʽʥ [53] 

ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ ʭʤʘʨʫ ʪʦʯʦʢ, ʩʪʚʦʨʶʶʯʠ ʜʚʦʚʠʤʽʨʥʠʡ ʨʘʩʪʨ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʦʯʦʢ, ʩʧʨʦʱʫʶʯʠ ʟʛʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʧʘʥʝʣʝʡ 

ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʰʘʥʦʾ ʤʦʜʝʣʽ ɻʘʫʩʘ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ 

ʛʝʥʝʨʫʶʪʴ ʨʘʩʪʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʫ ʧʣʦʱʠʥʽ ʚʠʷʚʣʝʥʠʭ ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ, ʱʦʙ 

ʨʦʟʧʽʟʥʘʪʠ ʾʭʥʶ ʬʦʨʤʫ. 

ɺʠʷʚʣʝʥʥʷ ʩʪʦʚʧʽʚ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʚʫʣʠʯʥʠʭ ʣʽʭʪʘʨʽʚ ʪʘ 

ʧʨʠʜʦʨʦʞʥʽʭ ʜʝʨʝʚ ʻ ʟʘʛʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʦʙʨʦʙʮʽ ʪʨʠʚʠʤʽʨʥʦʾ ʭʤʘʨʠ 

ʪʦʯʦʢ, ʦʩʢʽʣʴʢʠ ʾʭʥʷ ʛʝʦʤʝʪʨʽʷ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʘ ʽ ʣʝʛʢʦ ʨʦʟʧʽʟʥʘʻʪʴʩʷ. 

ɺʠʜʘʣʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʟʦʣʷʮʽʾ ʧʦʟʘʰʣʷʭʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 
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ʆʪʞʝ, ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʧʦʟʘʰʣʷʭʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʮʽʡ ʨʦʙʦʪʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ: 

ʊʘʙʣʠʮʷ 2.1 

ʇʦʢʘʟʥʠʢʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʧʦʟʘʰʣʷʭʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʉʢʣʘʜʦʚʽ ʤʦʥʽʪʦʨʠʥʛʫ  ɽʣʝʤʝʥʪʠ ɺɼʄ 
ʇʦʢʘʟʥʠʢʠ 

ʤʦʥʽʪʦʨʠʥʛʫ 

ʄʦʥʽʪʦʨʠʥʛ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ 

ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʾ 

ʨʦʟʤʽʪʢʠ 

ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ, ʩʪʘʥ 

ʤʦʥʽʪʦʨʠʥʛ ʣʶʢʽʚ ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ, ʩʪʘʥ 

ʄʦʥʽʪʦʨʠʥʛ 

ʧʦʟʘʰʣʷʭʦʚʦʾ 

ʧʦʚʝʨʭʥʽ 

ʤʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤʠ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ 

ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤʠ 

ʚʫʣʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ 

ɻʝʦʤʝʪʨʽʷ,ʚʠʜ, 

ʢʽʣʴʢʽʩʪʴ 

 

ʉʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʷʢ ʨʝʟʫʣʴʪʘʪ ʤʦʥʽʪʦʨʠʥʛʫ ɺɼʄ 

ʉʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ï ʮʝ ʥʘʡʢʨʘʱʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʷʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙôʻʢʪ ï ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ. 

ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʠʪʘʥʴ, ʪʘʢʠʭ 

ʷʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 
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ʘʥʘʣʽʟʫ ʥʘʷʚʥʦʾ ʩʠʪʫʘʮʽʾ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʽʥʰʠʭ.  ʇʣʘʥ ʻ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʜʘʥʠʭ, ʱʦ 

ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ɹʘʟʘ ʜʘʥʠʭ (ɹɼ) ï ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʟʛʽʜʥʦ ʟ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʤ ʦʧʠʩʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʜʘʥʠʭ ʪʘ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ (ʩʬʝʨ). [54]  

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʣʘʟʝʨʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʠ ʦʪʨʠʤʫʻʤʦ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʚʩʽ ʦʙôʻʢʪʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʦʨʦʟʽ ʘʙʦ ʚʟʜʦʚʞ ʜʦʨʦʛʠ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ , ʘ ʩʘʤʝ ʾʾ 

ʩʪʘʥʫ, ʙʘʟʘ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʣʘʩʠ ʧʨʦʩʪʦʨʦʚʠʭ 

ʦʙô̒ ʢʪʽʚ (ʨʠʩ. 2.2.): 

- ʜʽʣʷʥʢʠ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

- ʜʽʣʷʥʢʠ ʚʫʣʠʯʥʦʾ ʤʝʨʝʞʽ 

- ʧʨʦʾʞʜʞʽ ʜʽʣʷʥʢʠ ʚʫʣʠʯʥʦʾ ʤʝʨʝʞʽ 

- ʧʽʰʦʭʽʜʥʽ ʜʦʨʦʛʠ 

- ʧʦʩʪʽʡʥʽ ʟʥʘʢʠ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ 

- ʩʪʦʷʥʢʠ ʪʘ ʟʫʧʠʥʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

- ʙʫʜʽʚʣʽ 

- ʚôʾʟʜʠ 

- ʚʭʦʜʠ 

- ʥʘʚʽʩʠ 

- ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

- ʧʨʠʩʪʨʦʾ ʥʘ ʩʪʦʚʧʘʭ 

- ʦʧʦʨʠ 

- ʩʤʫʛʠ ʜʝʨʝʚʥʠʭ ʥʘʩʘʜʞʝʥʴ 

- ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ  

- ʯʘʛʘʨʥʠʢʦʚʘ, ʥʘʧʽʚʯʘʛʘʨʥʠʢʦʚʘ ʪʘ ʯʘʛʘʨʥʠʯʢʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ 

- ʜʝʨʝʚʘ, ʱʦ ʩʪʦʷʪʴ ʦʢʨʝʤʦ 
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- ʦʛʦʨʦʞʽ  

- ʚʦʨʦʪʘ 

- ʢʦʣʦʜʷʟʽ ʦʛʣʷʜʦʚʽ (ʣʶʢʠ) 

ɺʩʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʰʘʨʽʚ ʪʘ ʜʦʤʝʥʠ ʟʥʘʯʝʥʴ ʚʟʷʪʽ ʟ çʂʣʘʩʠʬʽʢʘʪʦʨʘ ʦʙôʻʢʪʽʚ 

ʤʘʩʰʪʘʙʫ 1:500è, ʘʚʪʦʨ ï ʂʘʨʧʽʥʩʴʢʠʡ ʖ.ʆ.  
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 ʈʠʩ.2.2. ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ɹɼ  
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2.2. ʊʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʙʫʜʴ ʷʢʠʡ ʤʦʥʽʪʦʨʠʥʛ ʤʘʻ ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ ï 

ʧʽʜʛʦʪʦʚʯʠʡ , ʧʨʘʢʪʠʯʥʠʡ ʪʘ ʘʥʘʣʽʪʠʯʥʠʡ (ʨʠʩ. 2.3) 

 

ʈʠʩ. 2.3. ʉʭʝʤʘ ʝʪʘʧʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʇʽʜʛʦʪʦʚʯʠʡ ï ʥʘʧʠʩʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘ 

ʜʽʣʷʥʢʠ ʜʦʨʽʛ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʨʦʙʦʪʽ, ʥʝ ʽʩʥʫʻ ʽʥʰʦʾ ʧʦʧʝʨʝʜʥʴʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʾʭ ʩʪʘʥʫ, ʪʦ ʤʦʥʽʪʦʨʠʥʛ ʻ ʧʝʨʚʠʥʥʠʤ, ʘ ʦʪʞʝ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʚʜʘʥʴ. ɿʘʚʜʘʥʥʷʤ ʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʪʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ, ʱʦ ʤʘʻ ʙʫʪʠ ʧʦʜʘʥʘ ʫ 

ʚʠʛʣʷʜʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʄ1:500. ɺʽʜʧʦʚʽʜʥʦ ʧʝʨʰʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʙʘʟʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʙʫʜʝ ʦʩʥʦʚʦʶ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ɿʤʽʩʪ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʄ1:500 

ʚʠʟʥʘʯʝʥʠʡ, ʚʽʜʧʦʚʽʜʥʦ ʪʨʝʙʘ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʦʚʥʝʥʥʷ 

ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʫ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ.  

ˢ͙ͤ͊ͭ͜͡;͙͚ͤ 

ˤ͔͙ͭͦͪ͊͘͟ͼ͜Ύ ͭ͊ 
͍͔ͤ͊ͨͦͤͤͤΎ ˣ˥˨ 

˿͍͔ͭͦͪͤͤΎ ͍͙ͯͣͦͤͻ ͍ͤ͊͘͟͜ ˿͍͔ͭͦͪͤͤΎ ́˽ ˸мΥрлл 

˽͙ͪ͊ͭ͟;͙͚ͤ 

ˤ͙͍ͦͤ͊͟;͜ ͤͣ͊ͤͤ͘͜Ύ ˽͔͍͙ͪͤͤ͊ ͦ͋ͪͦ͋͊͟ ͙͒͊ͤͻ 

˽͎͍͒ͦͭͦ͜;͙͚ ͔ͭ͊ͨ 

͍̅ͦͪͣͯ͊ͤͤΎ ́˭ ˾͔ͦͪͦ͋ͤͤ͘͡Ύ ˣ˥˨ 
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ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʚʯʠʭ ʟʥʽʤʘʥʴ ï ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʝʪʦʜʦʤ ʚʠʢʦʥʘʚʯʠʭ ʟʥʽʤʘʥʴ ʦʙʨʘʥʦ ʤʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʨʫʛʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ 

ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ.  

ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʣʘʟʝʨʥʠʡ ʜʘʣʝʢʦʤʽʨ ʘʙʦ ʡʦʛʦ ʜʟʝʨʢʘʣʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʦʚʦʨʦʪʥʽʡ ʦʩʥʦʚʽ. ʊʘʢʘ ʧʦʚʦʨʦʪʥʘ ʦʩʥʦʚʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʛʦʣʦʚʢʫ ʜʣʷ ʣʘʟʝʨʘ. ɿʘ ʦʜʠʥ ʦʙʝʨʪ ʛʦʣʦʚʢʠ ʜʘʣʝʢʦʤʽʨ ʤʦʞʝ ʨʦʙʠʪʠ ʚʽʜ 

ʩʦʪʥʽ ʜʦ ʪʠʩʷʯʽ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦ ʦʮʽʥʠʪʠ ʧʨʦʬʽʣʴ 

ʦʪʦʯʫʶʯʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʦʜʥʽʡ ʜʚʦʭʚʠʤʽʨʥʽʡ ʧʣʦʱʠʥʽ (ʨʠʩ.2.4).  

 

ʈʠʩ. 2.4. ʉʭʝʤʘ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʶ ʯʦʛʦ ʧʨʠʩʪʨʦʶ 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʟʝʨʥʦʾ ʛʦʣʦʚʢʠ, ʷʢʫ ʚʩʪʘʥʦʚʠʣʠ ʥʘ ʙʘʟʽ, ʱʦ ʧʝʨʝʩʫʚʘʻʪʴʩʷ 

ʟ ʧʦʩʪʫʧʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʽʜ ʢʫʪʦʤ ʜʦ ʧʦʚʝʨʭʥʽ ʩʢʘʥʫʚʘʥʥʷ, ʜʘʣʝʢʦʤʽʨ ʟ 

ʙʫʜʴ-ʷʢʠʤ ʦʙʝʨʪʦʤ ʛʦʣʦʚʢʠ ʟʥʽʤʘʻ ʥʦʚʫ ʧʣʦʱʠʥʫ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʾ ʟʡʦʤʢʠ ʻ ʭʤʘʨʘ ʪʦʯʦʢ. 

ʇʨʠ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʦʢʨʝʤʠʭ 

ʦʪʨʠʤʘʥʠʭ ʪʦʯʦʢ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʝʨʮʽʡʥʽ ʥʘʚʽʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

(ɯʅʉ), ʩʫʤʽʱʝʥʽ ʟ GPS/ɻʃʆʅɸʉʉ - ʧʨʠʡʤʘʯʝʤ ʛʝʦʜʝʟʠʯʥʦʛʦ ʢʣʘʩʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʶʪʴ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʦʨʽʻʥʪʘʮʽʶ ʣʘʟʝʨʥʦʾ ʛʦʣʦʚʢʠ ʚ 

ʧʨʦʩʪʦʨʽ ʚ ʤʦʤʝʥʪ ʬʽʢʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ. [55] 
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ʄʝʪʦʶ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʻ 

ʦʪʨʠʤʘʥʥʷ ʻʜʠʥʦʛʦ ʤʘʩʠʚʫ ʪʦʯʦʢ ʣʘʟʝʨʥʠʭ ʩʢʘʥʽʚ ʫ ʧʦʪʨʽʙʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ. ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʟʰʠʚʢʫ, ʧʨʠʚôʷʟʢʫ, ʬʽʣʴʪʨʘʮʽʶ 

ʭʤʘʨʠ ʪʦʯʦʢ.  

ɿʰʠʚʢʘ ï ʮʝ ʧʨʦʮʝʩ ʦʙôʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʭʤʘʨ ʪʦʯʦʢ ʦʜʥʦʛʦ ʦʙôʻʢʪʘ, 

ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ.  

ʌ̔ ʣʴʪʨʘʮʽʷ ʭʤʘʨʠ ʪʦʯʦʢ ï ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʠʭ ʪʦʯʦʢ ï ʥʝʙʘʞʘʥʠʭ ʦʙôʻʢʪʽʚ 

ʘʙʦ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʪʦʯʦʢ. ɺ ʧʨʦʮʝʩʽ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʚʽʜ ʦʙôʻʢʪʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʜʫʞʝ ʩʠʣʴʥʫ ʚʽʜʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ ʚʽʢʦʥ, ʟôʷʚʣʷʶʪʴʩʷ 

ʬʘʥʪʦʤʥʽ ʪʦʯʢʠ, ʪʦʙʪʦ ʪʘʢʽ ʪʦʯʢʠ, ʷʢʠʭ ʥʘʩʧʨʘʚʜʽ ʥʝʤʘʻ ʚ ʮʠʭ ʤʽʩʮʷʭ, ʪʘʢʦʞ 

ʪʘʢʽ ʧʝʨʝʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʟôʷʚʣʷʪʠʩʴ ʫ ʚʦʣʦʛʫ ʧʦʛʦʜʫ. ʊʦʤʫ, ʱʦʙ 

ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʪʦʯʦʢ, ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ ʬʽʣʴʪʨʘʮʽʶ ʭʤʘʨʠ 

ʪʦʯʦʢ. [56]  

ɸʥʘʣʽʪʠʯʥʠʡ ʝʪʘʧ ï ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ï ʥʘʧʦʚʥʝʥʥʷ ʙʘʟʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʘ ʩʘʤʝ 

ʚʝʢʪʦʨʠʟʘʮʽʷ ʛʝʦʤʝʪʨʽʾ, ʚʥʝʩʝʥʥʷ ʘʪʨʠʙʫʪʽʚ, ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ -  

ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʄ1:500 ʟ ʦʮʽʥʢʦʶ ʡʦʛʦ ʷʢʦʩʪʽ. 

ʎʝʡ ʝʪʘʧ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ʆʙʨʽʟʢʘ ʭʤʘʨʠ ʪʦʯʦʢ. ʍʤʘʨʘ ʪʦʯʦʢ, ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʚʠʥʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʚʝʣʠʯʝʟʥʫ 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ. ʈʦʙʦʪʘ ʟ ʚʠʭʽʜʥʦʶ ʭʤʘʨʦʶ 

ʪʦʯʦʢ ʤʘʡʞʝ ʥʝ ʤʦʞʣʠʚʘ, ʪʦʤʫ ʱʦ, ʧʦ-ʧʝʨʰʝ, ʮʝ ʜʫʞʝ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʜʘʥʠʭ ʽ 

ʧʦʪʨʽʙʥʝ ʧʦʪʫʞʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʦ-ʜʨʫʛʝ, ʚʠʭʽʜʥʽ ʪʦʯʢʠ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʽ ʚʘʞʢʦ ʨʦʟʧʽʟʥʘʪʠ, ʜʦ ʷʢʠʭ ʩʘʤʝ ʦʙôʻʢʪʽʚ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ. 

[57] ʊʦʤʫ ʝʪʘʧ ʦʙʨʽʟʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʽ ʟʙʝʨʽʛʘʥʥʷ ʮʠʭ ʪʦʯʦʢ ʚ ʦʢʨʝʤʽ ʭʤʘʨʠ ʻ 
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ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʷʢʽʩʥʦʛʦ ʽ ʪʦʯʥʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʪʘ 

ʚʝʢʪʦʨʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʘʾ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦʨʦʞʥʶ ʨʦʟʤʽʪʢʫ, ʚʠʷʚʠʪʠ ʣʶʢʠ, ʧʦʪʨʽʙʥʦ ʚʠʭʽʜʥʫ ʭʤʘʨʫ 

ʪʦʯʦʢ ʦʙʨʽʟʘʪʠ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦʙ ʚʠʜʘʣʠʪʠ 

ʚʽʜʜʟʝʨʢʘʣʝʥʽ ʪʦʯʢʠ, ʪʦʯʢʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʧʽʰʦʭʦʜʽʚ ʪʘ 

ʚʩʽʭ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ. ɯʥʦʜʽ ʟʡʦʤʢʫ 

ʧʨʦʚʦʜʷʪʴ ʫ ʧʝʨʽʦʜ, ʢʦʣʠ ʜʝʨʝʚʘ ʚʞʝ ʧʦʢʨʠʪʽ ʣʠʩʪʷʤ, ʮʝ ʫʩʢʣʘʜʥʶʻ ʦʙʨʦʙʢʫ 

ʪʘʢʠʭ ʜʘʥʠʭ, ʪʦʤʫ ʪʦʯʢʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ, ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ 

ʚʠʦʢʨʝʤʠʪʠ ʚ ʭʤʘʨʫ ʪʦʯʦʢ, ʪʦʜʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʨʝʚ ʥʘ ʚʠʭʽʜʥʦʤʫ 

ʪʦʧʦʛʨʘʬʽʯʥʦʤʫ ʧʣʘʥʽ ʙʫʜʝ ʚʢʘʟʘʥʦ ʪʦʯʥʦ. ʍʤʘʨʫ ʪʦʯʦʢ ʜʣʷ ʦʮʠʬʨʦʚʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴ ʥʘʡʢʨʘʱʝ ʦʙʨʽʟʘʪʠ ʧʦ ʪʦʯʢʘʤ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʽʥ, ʪʦʤʫ ʱʦ ʮʝ 

ʩʢʣʘʜʥʽ ʩʧʦʨʫʜʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ. ʑʦʙ ʪʦʯʥʦ ʚʠʷʚʠʪʠ ʪʘ ʚʢʘʟʘʪʠ ʤʽʩʮʝ ʧʦʣʦʞʝʥʥʷ ʩʪʦʚʧʽʚ, ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ, ʭʤʘʨʫ ʪʦʯʦʢ ʧʦʪʨʽʙʥʦ ʦʙʨʽʟʘʪʠ ʧʦ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʩʪʦʚʧʘ ʮʠʭ ʦʙôʻʢʪʽʚ, ʱʦʙ ʧʦʟʙʫʪʠʩʷ ʚʩʽʭ ʟʘʡʚʠʭ ʦʙôʻʢʪʽʚ.  

2. ʉʪʚʦʨʝʥʥʷ ʰʘʨʽʚ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ. ʇʨʠ ʣʘʟʝʨʥʦʤʫ ʩʢʘʥʫʚʘʥʥʽ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʪʦʯʢʠ ʚʩʽʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʻ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʪʦʤʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʨʘʚʠʣʴʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʾʭ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʦʤʫ ʧʣʘʥʽ, ʜʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʠʪʠ ʰʘʨʠ, ʷʢʽ ʙʫʜʫʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʚʝʢʪʦʨʠʟʦʚʘʥʽ ʦʙôʻʢʪʠ ʚ ʛʨʫʧʠ. ʐʘʨ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʪʠ ʦʜʥʽ ʡ ʪʽ ʞ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʮʴʦʤʫ ʰʘʨʽ, ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʮʠʭ ʦʙôʻʢʪʽʚ. 

ʆʜʥʦʯʘʩʥʦ ʜʣʷ ʚʩʴʦʛʦ ʰʘʨʫ ʤʦʞʥʘ ʟʘʜʘʪʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʢʦʣʽʨ, ʪʦʚʱʠʥʘ 

ʣʽʥʽʡ, ʚʠʜ ʣʽʥʽʡ, ʧʨʦʟʦʨʽʩʪʴ. (ʈʠʩ.2.5.) 



 

45 

 

 

ʈʠʩ.2.5. ɯʥʪʝʨʬʝʡʩ ʚʢʘʟʽʚʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʘʨʫ 

  ʊʘʢ ʷʢ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʾ ʛʨʫʧʠ, ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʘ, ʱʦ 

ʩʪʦʷʪʴ ʦʢʨʝʤʦ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʪʘ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʨʽʟʥʠʭ 

ʤʽʩʮʷʭ, ʩʪʚʦʨʠʪʠ ʦʢʨʝʤʽ ʰʘʨʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʰʚʠʜʰʝ ʪʘ ʢʦʤʬʦʨʪʥʽʰʝ ʧʨʘʮʶʚʘʪʠ ʟ ʦʙôʻʢʪʘʤʠ, ʥʝ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ 

ʚʠʜʽʣʝʥʥʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʘ ʦʢʨʝʤʦ ʪʘ ʚʢʘʟʽʚʢʠ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʦʞ ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʧʣʫʪʘʥʠʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʨʽʟʥʠʭ ʛʨʫʧ. 

 AutoCad ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʝʥʝ ʚ ʮʽʡ ʨʦʙʦʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ, ʤʘʻ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʰʘʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʚʠʤʢʥʝʥʥʷ ʰʘʨʫ, ʪʦʙʪʦ ʟʨʦʙʠʪʠ ʡʦʛʦ ʥʝʚʠʜʠʤʠʤ ʥʘ 

ʝʢʨʘʥʽ, ʟʘʤʦʨʦʟʢʘ ʰʘʨʫ - ʦʙ'ʻʢʪʠ ʟʥʠʢʘʶʪʴ ʟ ʝʢʨʘʥʫ, ʧʨʦʪʝ ʚʦʥʠ ʧʦʚʥʽʩʪʶ 

ʟʘʙʠʨʘʶʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ. ʇʨʠ ʨʦʟʤʦʨʦʞʫʚʘʥʥʽ ʰʘʨʫ ʚʠʢʦʥʫʻʪʴʩʷ 

ʨʝʛʝʥʝʨʘʮʽʷ ʢʨʝʩʣʝʥʥʷ (ʡʦʛʦ ʧʝʨʝʤʘʣʴʦʚʫʚʘʥʥʷ), ʘ ʟʥʘʯʠʪʴ, ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʙʫʜʫʪʴ ʘʜʝʢʚʘʪʥʦ ʽ ʧʨʘʚʠʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʢʨʝʩʣʝʥʥʽ, ʙʣʦʢʫʚʘʥʥʷ ï ʢʦʣʠ 

ʰʘʨ ʟʘʙʣʦʢʦʚʘʥʠʡ, ʪʦ ʚ ʥʴʦʤʫ ʥʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʥʽʷʢʠʭ ʟʤʽʥ, ʮʝ ʧʦʪʨʽʙʥʦ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʠʧʘʜʢʦʚʠʭ ʜʽʡ, ʘʣʝ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʠʜʠʤʽ ʥʘ ʝʢʨʘʥʽ ʽ ʱʦʜʦ 

ʥʠʭ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʠ. (ʈʠʩ.2.6.) 
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ʈʠʩ.2.6. ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ AutoCAD ʚʢʘʟʽʚʢʠ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʜʠʤʦʩʪʽ ʰʘʨʫ 

 ʎ̔  ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʫʧ ʦʙôʻʢʪʽʚ 

ʥʘ ʝʢʨʘʥʽ ʪʘ ʨʦʙʦʪʠ ʟ ʥʠʤʠ, ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʰʘʨʽʚ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ 

ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʝ. ʇʨʦʩʪʦʨʦʚʽ ʰʘʨʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʚ ʮʽʡ ʨʦʙʦʪʽ, 

ʚʢʘʟʘʥʽ ʚ ʨʦʟʜʽʣʽ 2.1.  

3. ʉʪʚʦʨʝʥʥʷ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʽ AutoCAD ʻ 

ʚʠʟʥʘʯʝʥʠʡ ʥʘʙʽʨ ʪʠʧʽʚ ʣʽʥʽʡ, ʘʣʝ ʮʴʦʛʦ ʥʝ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʢʦʨʝʢʪʥʦ ʪʘ ʪʦʯʥʦ 

ʚʽʜʦʙʨʘʟʠʪʠ ʦʙôʻʢʪʠ ʟʛʽʜʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʋʢʨʘʾʥʠ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʠʪʠ ʘʙʦ ʟʘʚʘʥʪʘʞʠʪʠ ʚʞʝ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʽ ʪʠʧʠ ʣʽʥʽʡ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʚʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ 

ʟ ʜʦʢʫʤʝʥʪʫ çʋʤʦʚʥʽ ʟʥʘʢʠ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:5000, 

1:2000, 1:1000, 1:500è ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, 2001. ʊʦʙʪʦ ʪʨʝʙʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʷʢ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ 

ʢʘʨʪʽ ʧʝʚʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʟʛʽʜʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʦʙôʻʢʪʠ, 

ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʣʘʟʝʨʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʩʪʚʦʨʠʪʠ ʪʠʧ ʣʽʥʽʾ, ʘʙʦ 

ʙʣʦʢ, ʘʙʦ ʦʙôʻʢʪ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʠʬʨʦʚʫʚʘʥʥʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʮʽʻʾ ʛʨʫʧʠ.  

4. ɺʝʢʪʦʨʠʟʘʮʽʷ ʜʘʥʠʭ ʣʘʟʝʨʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ 

ʘʪʨʠʙʫʪʽʚ. ʅʘʡʜʦʚʰʠʡ ʪʘ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʡ ʝʪʘʧ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʅʘ 

ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʩʽ ʧʨʦʮʝʩʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʦʙʦʪʠ ʟ 

ʭʤʘʨʦʶ ʪʦʯʦʢ ʪʘ ʩʪʚʦʨʝʥʽ ʚʩʽ ʫʤʦʚʠ ʜʣʷ ʪʦʯʥʦʾ ʪʘ ʰʚʠʜʢʦʾ ʚʝʢʪʦʨʠʟʘʮʽʾ. 
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ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ AutoCAD ʻ ʬʫʥʢʮʽʷ ʩʪʠʣʽʟʘʮʽʾ ʭʤʘʨʠ 

ʪʦʯʦʢ, ʪʦʙʪʦ ʢʦʣʴʦʨʠ ʪʦʯʦʢ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʟʘ ʧʝʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʩʪʠʣʽʟʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʝʚʥʽ ʦʙôʻʢʪʠ ʙʫʜʫʪʴ 

ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʙʽʣʴʰ ʷʩʢʨʘʚʦ ʪʘ ʢʦʥʪʨʘʩʪʥʦ ʥʘ ʬʦʥʽ ʽʥʰʠʭ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʡ ʚʠʜ ʩʪʠʣʽʟʘʮʽʾ, ʱʦʙ ʪʦʯʥʦ ʚʠʷʚʠʪʠ ʤʝʞʽ ʪʘ 

ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ. ɺʠʢʦʥʫʚʘʪʠ ʩʪʠʣʽʟʘʮʽʶ ʤʦʞʥʘ ʥʘ ʦʩʥʦʚʽ ʚʠʭʽʜʥʠʭ 

ʢʦʣʴʦʨʽʚ ʬʘʡʣʫ ʩʢʘʥʫʚʘʥʥʷ, ʢʦʣʴʦʨʫ ʦʙ'ʻʢʪʘ AutoCAD, ʥʘʧʨʷʤʢʽʚ ʥʦʨʤʘʣʽ 

ʪʦʯʦʢ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʪʠʣʽʟʘʮʽʶ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʟʚʦʨʦʪʥʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʘʟʝʨʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʧʦʟʥʘʯʢʠ ʘʙʦ ʢʣʘʩʠʬʽʢʘʮʽʾ LAS, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʻ ʫ ʭʤʘʨʽ ʪʦʯʦʢ. [58]. ɭ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʩʪʠʣʽʟʘʮʽʾ:  

ʂʦʣʽʨ ʩʢʘʥʫʚʘʥʥʷ (RGB). ʉʪʠʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʟʘ ʚʠʭʽʜʥʠʤʠ ʢʦʣʴʦʨʘʤʠ 

ʬʘʡʣʫ ʩʢʘʥʫʚʘʥʥʷ 

 

ʈʠʩ. 2.7. ɺʠʜ ʩʪʠʣʽʟʘʮʽʾ ï ʢʦʣʽʨ ʩʢʘʥʫʚʘʥʥʷ 

ʂʦʣʽʨ ʦʙ'ʻʢʪʫ. ʉʪʠʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʟʘ ʢʦʣʽʨʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʦʙ'ʻʢʪʘ 

ʭʤʘʨʠ ʪʦʯʦʢ. ʂʦʣʽʨ ʦʙ'ʻʢʪʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʦʨʤʘʣʽ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʘʟʦʤ ʽʟ 

ʪʦʯʢʘʤʠ. 



 

48 

 

 

ʈʠʩ. 2.8. ɺʠʜ ʩʪʠʣʽʟʘʮʽʾ ï ʢʦʣʽʨ ʦʙôʻʢʪʫ 

ʅʦʨʤʘʣʴ. ʉʪʠʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʟʘ ʥʘʧʨʷʤʢʦʤ ʥʦʨʤʘʣʽ ʪʦʯʢʠ ʥʘ ʦʩʥʦʚʽ 

ʢʦʣʽʨʥʦʾ ʩʭʝʤʠ, ʱʦ ʥʝ ʨʝʜʘʛʫʻʪʴʩʷ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʋ ʧʨʦʮʝʩʽ ʩʢʘʥʫʚʘʥʥʷ 

ʭʤʘʨʠ ʪʦʯʦʢ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʢʪʦʨ ʥʘʧʨʷʤʫ ʥʦʨʤʘʣʽ ʥʘ 

ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽ ʪʦʯʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʢʘʥʝʨʘ ʬʦʨʤʫʻ ʧʣʦʩʢʽ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʽ ʦʙʣʘʩʪʽ; ʥʦʨʤʘʣʴ ʪʦʯʢʠ 

ð ʮʝ ʚʝʢʪʦʨ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʩʬʦʨʤʦʚʘʥʽʡ ʧʣʦʱʠʥʽ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʽʡ 

ʧʦʚʝʨʭʥʽ. 

ʅʘʧʨʷʤʢʘʤ ʧʦ ʦʩʷʭ X, Y ʽ Z ʭʤʘʨʠ ʪʦʯʦʢ ʥʘʜʘʶʪʴʩʷ ʢʦʣʴʦʨʠ. ʋ ʧʨʦʮʝʩʽ 

ʩʪʠʣʽʟʘʮʽʾ ʧʦ ʥʦʨʤʘʣʽ ʢʦʞʥʽʡ ʪʦʯʮʽ ʥʘʜʘʻʪʴʩʷ ʦʜʠʥ ʽʟ ʮʠʭ ʢʦʣʴʦʨʽʚ ʥʘ ʧʽʜʩʪʘʚʽ 

ʥʘʧʨʷʤʢʫ ʥʦʨʤʘʣʽ ʜʣʷ ʮʽʻʾ ʪʦʯʢʠ. ʏʠʤ ʙʣʠʞʯʝ ʥʦʨʤʘʣʴ ʜʦ ʥʘʧʨʷʤʢʫ ʦʩʽ X, Y 

ʘʙʦ Z ʥʘ ʢʨʝʩʣʝʥʥʽ, ʪʠʤ ʢʦʣʽʨ ʪʦʯʢʠ ʙʣʠʞʯʝ ʜʦ ʢʦʣʴʦʨʫ, ʧʨʠʩʚʦʻʥʦʛʦ ʜʘʥʽʡ 

ʦʩʽ. 
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ʈʠʩ. 2.9. ɺʠʜ ʩʪʠʣʽʟʘʮʽʾ ï ʥʦʨʤʘʣʴ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ. ʉʪʠʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʟʘ ʟʥʘʯʝʥʥʷʤ ʟʚʦʨʦʪʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʣʘʟʝʨʥʦʛʦ ʽʤʧʫʣʴʩʫ. ʉʢʘʥʝʨʠ ʫ ʧʨʦʮʝʩʽ ʩʢʘʥʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʞʥʦʾ ʪʦʯʢʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ - ʮʝ ʤʽʨʘ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʪʦʯʢʠ, ʷʢʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʣʴʦʨʫ, ʪʝʢʩʪʫʨʠ ʧʦʚʝʨʭʥʽ, 

ʢʫʪʘ ʧʦʚʝʨʭʥʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʈʠʩ. 2.10. ɺʠʜ ʩʪʠʣʽʟʘʮʽʾ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʈʽʚʝʥʴ. ʉʪʠʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʟʘ ʾʾ ʟʥʘʯʝʥʥʷʤ ʢʦʦʨʜʠʥʘʪʠ Z.   
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ʈʠʩ. 2.11. ɺʠʜ ʩʪʠʣʽʟʘʮʽʾ ï ʨʽʚʝʥʴ 

ʇʨʦʮʝʩ ʚʝʢʪʦʨʠʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʦʮʠʬʨʫʚʘʪʠ ʚʩʽ ʦʙôʻʢʪʠ ʟʛʽʜʥʦ 

ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʪʘ ʚʠʤʦʛ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʧʝʚʥʦʛʦ 

ʤʘʩʰʪʘʙʫ. ʊʘʢ ʷʢ ʦʙôʻʢʪʽʚ ʜʫʞʝ ʙʘʛʘʪʦ, ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʣʦʛʽʯʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʮʠʬʨʦʚʫʚʘʥʥʷ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʝ ʨʦʟʧʦʯʘʪʠ ʟ ʚʠʷʚʣʝʥʥʷ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʜʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ ʭʤʘʨʫ ʪʦʯʦʢ, ʦʙʨʽʟʘʥʫ 

ʷʢʥʘʡʙʣʠʞʯʝ ʜʦ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʧʽʜʙʠʨʘʻʤʦ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʫ 

ʩʪʠʣʽʟʘʮʽʶ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘ ʚʝʢʪʦʨʠʟʫʻʤʦ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ. ɼʘʣʽ ʟʘ ʪʘʢʠʤʠ 

ʞʝ ʧʨʠʥʮʠʧʦʤ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʧʦʪʨʽʙʥʦ ʚʝʢʪʦʨʠʟʫʚʘʪʠ ʚʩʽ ʦʙôʻʢʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʦʙʨʽʟʘʥʽ ʭʤʘʨʠ ʪʦʯʦʢ ʜʣʷ ʮʠʭ ʦʙôʻʢʪʽʚ ʪʘ 

ʩʪʠʣʽʟʘʮʽʶ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʢʦʣʦʜʷʟʽ ʦʛʣʷʜʦʚʽ, ʧʦʩʪʽʡʥʽ 

ʟʥʘʢʠ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ, ʩʪʦʷʥʢʠ ʪʘ ʟʫʧʠʥʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, 

ʧʽʰʦʭʽʜʥʽ ʜʦʨʦʛʠ, ʙʫʜʽʚʣʽ, ʚôʾʟʜʠ, ʚʭʦʜʠ, ʥʘʚʽʩʠ, ʦʛʦʨʦʞʽ, ʚʦʨʦʪʘ, ʦʧʦʨʠ, ʣʽʥʽʾ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʧʨʠʩʪʨʦʾ ʥʘ ʩʪʦʚʧʘʭ, ʩʤʫʛʠ ʜʝʨʝʚʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʜʝʨʝʚʘ, ʱʦ 

ʩʪʦʷʪʴ ʦʢʨʝʤʦ,ʯʘʛʘʨʥʠʢʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʪʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʪʦʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙôʻʢʪ, ʚʠʜ ʦʙôʻʢʪʘ, ʥʝ ʧʨʦʧʫʩʪʠʪʠ 

ʞʦʜʥʦʛʦ ʦʙôʻʢʪʘ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ Google Maps, 2gis, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ʤʠʥʫʣʠʭ ʨʦʢʽʚ. ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʙʣʦʢ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ 
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ʬʦʪʦʢʘʤʝʨʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʘʥʦʨʘʤʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦ ʜʦʩʣʽʜʠʪʠ ʚʽʜʟʥʷʪʫ ʤʽʩʮʝʚʽʩʪʴ ʟ ʧʦʣʝʤ ʟʦʨʫ ʥʘ 360ϲ  

 

ʈʠʩ.2.12. ʇʘʥʦʨʘʤʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʝ ʧʽʜ ʯʘʩ ʣʘʟʝʨʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ 

5. ʉʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ. ʇʦʪʨʽʙʥʦ ʦʬʦʨʤʠʪʠ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ 

ʟʛʽʜʥʦ ʜʦ ʚʠʤʦʛ ʅʘʢʘʟʫ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥʩʪʨʫʢʮʽʾ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ   

ʟʥʽʤʘʥʥʷ  ʫ ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500è ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ ʧʨʠ ʂʘʙʽʥʝʪʽ ʄʽʥʽʩʪʨʽʚ ʟʘʪʚʝʨʜʞʝʥʦʛʦ 23 

ʯʝʨʚʥʷ 1998 ʨ. ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ (ʚʝʢʪʦʨʠʟʘʮʽʷ ʛʝʦʤʝʪʨʽʾ, ʚʥʝʩʝʥʥʷ 

ʘʪʨʠʙʫʪʽʚ) ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ 

ʄ1:500) ʟ ʦʮʽʥʢʦʶ ʡʦʛʦ ʷʢʦʩʪʽ. 

6. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ. ʆʮ̔ʥʢʫ ʷʢʦʩʪʽ   ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 

1:5000, 1:2000, 1:1000 ʪʘ 1:500è ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʢʫʤʝʥʪʫ [59]: 

ʊʦʯʥʽʩʪʴ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʘʤʠ ʨʦʟʭʦʜʞʝʥʴ 

ʧʦʣʦʞʝʥʴ ʢʦʥʪʫʨʽʚ ʪʘ ʚʠʩʦʪ ʪʦʯʦʢ, ʚʠʤʽʨʷʥʠʭ ʥʘ ʧʣʘʥʽ ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʠʤʽʨʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ.  ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʻ ʩʝʨʝʜʥʽ, ʛʨʘʥʠʯʥʽ ʪʘ ʛʨʫʙʽ 

ʧʦʭʠʙʢʠ, ʷʢʽ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʝʣʠʯʠʥʠ ʧʦʭʠʙʦʢ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʮʠʤʠ ʆʩʥʦʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ.  
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ʉʝʨʝʜʥʷ ʧʦʭʠʙʢʘ ʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʧʣʘʥʽ ʧʨʝʜʤʝʪʽʚ ʪʘ ʢʦʥʪʫʨʽʚ 

ʤʽʩʮʝʚʦʩʪʽ ʟ ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚʽʜʥʦʩʥʦ ʙʣʠʞʥʽʭ ʪʦʯʦʢ ʟʡʦʤʦʯʥʦʾ ʦʩʥʦʚʠ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,5 ʤʤ, ʱʦ ʫ ʤʘʩʰʪʘʙʽ 1:500 ï 0,25ʤ, ʘ ʚ ʛʽʨʩʴʢʽʡ ʪʘ 

ʟʘʣʽʩʥʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ - 0,7 ʤʤ ʫ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ï 0,35 ʤ.   ʉʝʨʝʜʥʷ ʧʦʭʠʙʢʘ ʫ 

ʚʟʘʻʤʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʧʣʘʥʽ ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ ʥʘ ʟʘʙʫʜʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʨʦʛʠ 

ʢʘʧʽʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ, ʣʶʢʠ ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʰʽ, ʚʠʟʥʘʯʝʥʽ ʟ 

ʜʦʧʦʤʦʛʦʶ ʢʦʦʨʜʠʥʫʚʘʥʥʷ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 

ʤ, ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,3 ʤʤ ʫ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ï 0,15ʤ.  ʉʝʨʝʜʥʷ 

ʧʦʭʠʙʢʘ ʟʡʦʤʢʠ ʨʝʣʴʻʬʫ ʚʽʜʥʦʩʥʦ ʙʣʠʞʥʽʭ ʪʦʯʦʢ ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʦ ʚʠʩʦʪʽ:    - 1/4 ʧʨʠʡʥʷʪʦʾ ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 

ʧʨʠ ʢʫʪʘʭ ʥʘʭʠʣʫ ʜʦ 2Á;    - 1/3 - ʧʨʠ ʢʫʪʘʭ ʥʘʭʠʣʫ ʜʦ 10Á ʜʣʷ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʫ 

1:500; ʅʘ ʟʘʣʽʩʥʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʮʽ ʜʦʧʫʩʢʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʧʽʚʪʦʨʘ ʨʘʟʠ.  

 ʋ ʤʽʩʮʝʚʦʩʪʷʭ ʟ ʢʫʪʘʤʠ ʥʘʭʠʣʫ ʨʝʣʴʻʬʫ ʙʽʣʴʰ ʷʢ 10Á ʜʣʷ ʧʣʘʥʽʚ 

ʤʘʩʰʪʘʙʫ 1:500 ʢʽʣʴʢʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʝʡ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʟʥʠʮʽ ʚʠʩʦʪ, 

ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʛʠʥʘʭ ʩʭʠʣʽʚ, ʘ ʩʝʨʝʜʥʽ ʧʦʭʠʙʢʠ ʚʠʩʦʪ, 

ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʭʘʨʘʢʪʝʨʥʠʭ ʪʠʧʘʭ ʨʝʣʴʻʬʫ, ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 1/3 

ʧʨʠʡʥʷʪʦʾ ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 

ɻʨʘʥʠʯʥʽ ʧʦʭʠʙʢʠ ʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʧʣʘʥ; ʧʨʝʜʤʝʪʽʚ ʪʘ ʢʦʥʪʫʨʽʚ 

ʤʽʩʮʝʚʦʩʪʽ ʟ ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚʽʜʥʦʩʥʦ ʙʣʠʞʥʽʭ ʪʦʯʦʢ ʟʡʦʤʦʯʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,0 ʤʤ, ʱʦ ʫ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ ï 

0,5 ʤ, ʘ ʚ ʛʽʨʩʴʢʽʡ ʪʘ ʟʘʣʽʩʥʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ - 1,4 ʤʤ ʫ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ï 0,7 ʤ. 

  ɻʨʘʥʠʯʥʽ ʧʦʭʠʙʢʠ ʫ ʚʟʘʻʤʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʧʣʘʥʽ ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ ʥʘ 

ʟʘʙʫʜʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,6 ʤʤ ʫ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ï 

0,3 ʤ. 

   ʂʽʣʴʢʽʩʪʴ ʛʨʘʥʠʯʥʠʭ ʧʦʭʠʙʦʢ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ. 

 ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʛʨʫʙʠʭ (ʚʠʧʘʜʢʦʚʠʭ) ʧʦʭʠʙʦʢ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 5%. ʗʢʱʦ ʪʘʢʠʭ ʧʦʭʠʙʦʢ ʙʽʣʴʰʝ 5% - ʨʦʙʦʪʘ ʙʨʘʢʫʻʪʴʩʷ. 
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ʈʠʩ. 2.13. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ. ʈʽʚʝʥʴ ɸ0 

ɻɯʉ ʤʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ ï 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ (ʟʘ ʜʘʥʠʤʠ 

ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ) 

ɿʝʤʣʝʚʧʦʨʷʜʥʘ, 

ʤʽʩʪʦʙʫʜʽʚʥʘ ʪʘ ʽʥʰʘ 

ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ  

ʅʦʨʤʘʪʠʚʥʦ -  ʧʨʘʚʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧ.1.2 ʨʠʩ.1.6.) 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ  

ʊʦʧʦʛʨʘʬʽʯʥʠʡ 

ʧʣʘʥ ʄ1:500 
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ʈʠʩ. 2.14. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʈʽʚʝʥʴ ɸ1

1.ʇʽʜʛʦʪʦʚʯʠʡ 

2.ʇʨʘʢʪʠʯʥʠʡ 

3.ɸʥʘʣʽʪʠʯʥʠʡ 

ɿʝʤʣʝʚʧʦʨʷʜʥʘ, 

ʤʽʩʪʦʙʫʜʽʚʥʘ ʪʘ ʽʥʰʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ 

ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ɹɼ 

ʆʧʨʘʮʴʦʚʘʥʘ 

ʭʤʘʨʘ ʪʦʯʦʢ  

ɹɻɼ ʤʦʥʽʪʦʨʠʥʛʫ 

ɺɼʄ 

 

ʊʦʧʦʛʨʘʬʽʯʥʠʡ 

ʧʣʘʥ ʄ1:500 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʄʦʙʽʣʴʥʝ ʣʘʟʝʨʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ï ʭʤʘʨʘ 

ʪʦʯʦʢ  

ʅʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  



 

55 

 

   

ʈʠʩ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ɻɯʉ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ ï ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʈʽʚʝʥʴ ɸ2 
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ʈʆɿɼɯʃ 3. ʇʈɸʂʊʀʏʅɸ ʈɽɸʃɯɿɸʎɯʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ɺʋʃʀʏʅʆ-ɼʆʈʆɾʅʔʆɰ ʄɽʈɽɾɯ ɿɸ ɼɸʅʀʄʀ 

ʄʆɹɯʃʔʅʆɻʆ ʃɸɿɽʈʅʆɻʆ ʉʂɸʅʋɺɸʅʅʗ 
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3.1. ʆʧʠʩ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʷʚʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ɼʣʷ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʦʙʨʘʥʘ ʚʫʣʠʮʷ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʦʣʠʮʽ ʋʢʨʘʾʥʠ ï ʤʽʩʪʽ ʂʠʾʚ. ʆʙʨʘʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʫʣʠʮʷ 

ʩʧʦʣʫʯʘʻ ʽʩʪʦʨʠʯʥʫ ʤʽʩʮʝʚʽʩʪʴ ʂʫʜʨʷʚʝʮʴ ʪʘ ʇʦʜʽʣ, ʘ ʩʘʤʝ ʧʨʦʣʷʛʘʻ ʚ 

ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʽʜ ʚʫʣʠʮʽ ʉʽʯʦʚʠʭ ʉʪʨʽʣʴʮʽʚ ʜʦ ɻʣʠʙʦʯʠʮʴʢʦʾ ʚʫʣʠʮʽ. 

ɼʦ ɺʦʟʥʝʩʝʥʩʴʢʦʛʦ ʫʟʚʦʟʫ ʧʨʠʣʫʯʘʶʪʴʩʷ ʅʝʩʪʦʨʽʚʩʴʢʠʡ ʪʘ ʂʠʷʥʽʚʩʴʢʠʡ 

ʧʨʦʚʫʣʢʠ, ʇʝʪʨʽʚʩʴʢʘ ʽ ʂʫʜʨʷʚʩʴʢʘ ʚʫʣʠʮʽ. ʅʘʟʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʫʣʠʮʽ ʧʽʰʣʘ 

ʚʽʜ ɺʦʟʥʝʩʝʥʩʴʢʦʾ ʮʝʨʢʚʠ, ʷʢʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʥʽʡ ʫ 1718-1879 ʨʦʢʘʭ . 

ʊʝʨʠʪʦʨʽʷ ʚʫʣʠʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʧʦʚʽʜʥʽʡ ʟʦʥʽ. ɿʘ ʯʘʩʽʚ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʪʫʪ 

ʟʥʘʭʦʜʠʣʦʩʷ ʪʦʨʛʦʚʦ-ʨʝʤʽʩʥʠʯʝ ʧʝʨʝʜʤʽʩʪʷ ð ʂʦʧʠʨʽʚ ʢʽʥʝʮʴ. ʇʘʤ'ʷʪʢʦʶ ʧʨʦ ʪʽ 

ʯʘʩʠ ʻ ʬʫʥʜʘʤʝʥʪ ʮʝʨʢʚʠ XII ʩʪʦʣʽʪʪʷ, ʷʢʠʡ ʨʦʟʢʦʧʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʢʘʜʝʤʽʾ 

ʤʠʩʪʝʮʪʚ ʋʢʨʘʾʥʠ. 

ʇʨʦʪʷʞʥʽʩʪʴ ʚʫʣʠʮʽ ï 865 ʤ. ʏʽʪʢʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʧʦʨʽʚʥʷʥʦ 

ʨʽʚʥʫ ʚʫʣʠʮʶ ʚʽʜ ʥʠʥʽʰʥʴʦʾ ʚʫʣʠʮʽ ʉʽʯʦʚʠʭ ʉʪʨʽʣʴʮʽʚ ʜʦ ɸʢʘʜʝʤʽʾ ʤʠʩʪʝʮʪʚ 

ʋʢʨʘʾʥʠ ʪʘ ʩʪʨʽʤʢʠʡ ʫʟʚʽʟ ʽʟ ʪʽʩʥʠʤʠ ʩʘʜʠʙʘʤʠ ʡ ʥʝʚʠʩʦʢʦʶ ʟʘʙʫʜʦʚʦʶ.   

ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʥʝʩʝ ʚʝʣʠʢʫ ʽʩʪʦʨʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʟʘʙʫʜʦʚʽ. ʎʷ ʚʫʣʠʮʷ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʨʽʟʥʽ ʝʧʦʭʠ ʪʘ ʥʘʧʨʷʤʢʠ ʚ ʤʠʩʪʝʮʪʚʽ. 

ɹʘʛʘʪʦʧʦʚʝʨʭʽʚʢʠ ʩʧʽʚʽʩʥʫʶʪʴ ʨʘʟʦʤ ʟ ʤʘʣʦʧʦʚʝʨʭʦʚʠʤʠ ʙʫʜʽʚʣʷʤʠ, ʩʫʯʘʩʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʨʘʟʦʤ ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ ʽʩʪʦʨʠʟʤʫ, ʨʝʥʝʩʘʥʩʫ, ʙʘʨʦʢʦ. 

ʅʘ ʚʫʣʠʮʽ ʟʘʣʠʰʠʣʦʩʷ ʢʽʣʴʢʘ ʙʫʜʽʚʝʣʴ XIX ʩʪʦʣʽʪʪʷ. ɹʫʜʠʥʦʢ ˉ 13 

ʟʚʝʜʝʥʠʡ ʫ 1893 ʨʦʮʽ ʫ ʩʪʠʣʽ ʽʩʪʦʨʠʟʤ, ʙʫʜʠʥʦʢ ˉ 18 ð ʫ 1895 ʨʦʮʽ. ɹʫʜʠʥʦʢ ˉ 

26 ʟʚʝʜʝʥʦ ʥʘʧʨʠʢʽʥʮʽ XIX ð ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ ʫ ʮʝʛʣʷʥʦʤʫ ʩʪʠʣʽ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʨʝʥʝʩʘʥʩʫ. 

ʇʘʤ'ʷʪʢʦʶ ʽʩʪʦʨʽʾ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʙʫʜʽʚʣʷ ʢʦʣʠʰʥʴʦʾ ɼʫʭʦʚʥʦʾ ʩʝʤʽʥʘʨʽʾ, 

ʜʝ ʟʘʨʘʟ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʽ 

ʘʨʭʽʪʝʢʪʫʨʠ. ɰʾ ʟʙʫʜʫʚʘʚ ʫ 1899ï1901 ʨʦʢʘʭ ʘʨʭʽʪʝʢʪʦʨ ɭ. ʄʦʨʦʟʦʚ, ʫ ʮʝʛʣʷʥʦʤʫ 

ʩʪʠʣʽ. ʋ 1918ï1919 ʨʦʢʘʭ ʪʫʪ ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʢʘʟʘʨʤʠ ʢʦʨʧʫʩʫ ʋʢʨʘʾʥʩʴʢʠʭ 

ʩʽʯʦʚʠʭ ʩʪʨʽʣʴʮʽʚ ʥʘ ʯʦʣʽ ʟ ɭʚʛʝʥʦʤ ʂʦʥʦʚʘʣʴʮʝʤ ʽ ɸʥʜʨʽʻʤ ʄʝʣʴʥʠʢʦʤ. ʊʘʢʦʞ 
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ʥʘ ɺʦʟʥʝʩʝʥʩʴʢʦʤʫ ʫʟʚʦʟʽ ʨʦʟʪʘʰʦʚʘʥʘ ʎʝʨʢʚʘ ʩʚʷʪʦʛʦ ɺʘʩʠʣʽʷ ɺʝʣʠʢʦʛʦ ð 

ʛʨʝʢʦ-ʢʘʪʦʣʠʮʴʢʘ ʮʝʨʢʚʘ ʧʨʠ ʤʦʥʘʩʪʠʨʽ ʦʪʮʽʚ ʚʘʩʠʣʽʘʥ. ʈʫʭ ʧʦ ʚʫʣʠʮʽ 

ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʦʜʥʦʩʪʦʨʦʥʥʽʡ, ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ ï ʘʩʬʘʣʴʪ. [60] 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʜʘʥʽ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ. ɼʣʷ ʜʘʥʦʾ 

ʚʫʣʠʮʽ ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 5 ʩʢʘʥʽʚ, ʪʦʙʪʦ 5 ʭʤʘʨ ʪʦʯʦʢ. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ï 

84 052 496. ʑʽʣʴʥʽʩʪʴ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʪʦʯʢʘʤʠ, ʷʢʘ ʜʣʷ 

ʮʠʭ ʜʘʥʠʭ ʜʦʨʽʚʥʶʻ 5 ʤʤ. ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 340 ʧʘʥʦʨʘʤʥʠʭ 

ʬʦʪʦʛʨʘʬʽʡ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ ʚʩʶ ʜʦʚʞʠʥʫ ʚʫʣʠʮʽ.  

3.2. ʄʦʥʽʪʦʨʠʥʛ 

3.2.1. ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʈʦʙʦʪʫ ʟ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʟ 

ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ. ɼʦ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʚʭʦʜʠʪʴ ʟʰʠʚʢʘ (ʨʝʻʩʪʨʘʮʽʷ ʭʤʘʨ 

ʪʦʯʦʢ)  ʪʘ ʬʽʣʴʪʨʘʮʽʷ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʘ ʨʝʻʩʪʨʘʮʽʷ ʭʤʘʨ ʪʦʯʦʢ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ CloudCompare.  

CloudCompare ï ʮʝ ʚʽʜʢʨʠʪʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʪʨʴʦʭʚʠʤʽʨʥʠʭ ʭʤʘʨ ʪʦʯʦʢ ʪʘ ʪʨʠʢʫʪʥʦʾ ʩʽʪʢʠ. ʉʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʷʣʦʩʷ ʣʠʰʝ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨ ʪʦʯʦʢ, ʘʣʝ ʟʛʦʜʦʤ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʦ ʩʚʽʡ ʬʫʥʢʮʽʦʥʘʣ ʽ ʩʪʘʣʦ 

ʚʢʣʶʯʘʪʠ ʙʘʛʘʪʦ ʧʨʦʩʫʥʫʪʠʭ ʘʣʛʦʨʠʪʤʽʚ (ʨʝʻʩʪʨʘʮʽʷ ʭʤʘʨ ʪʦʯʦʢ, ʨʦʟʨʘʭʫʥʦʢ 

ʥʦʨʤʘʣʝʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʩʝʛʤʝʥʪʘʮʽʷ ʪʦʱʦ). CloudCompare ʜʘʻ ʟʤʦʛʫ 

ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ ʭʤʘʨʘʤʠ ʪʦʯʦʢ ʥʘ ʩʪʘʥʜʘʨʪʥʠʭ ʥʦʫʪʙʫʢʘʭ, ʪʦʤʫ ʚʘʨʪʦ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ.  

ɺʠʭʽʜʥʽ ʬʘʡʣʠ ʤʘʶʪʴ ʚʝʣʠʢʽ ʢʦʦʨʜʠʥʘʪʠ, ʪʦʤʫ ʧʨʠ ʚʽʜʢʨʠʪʪʽ ʧʦʪʨʽʙʥʦ 

çʟʩʫʥʫʪʠè ʦʙôʻʢʪʠ ʪʘʢ, ʱʦʙ ʧʨʘʮʶʚʘʪʠ ʚ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ʗʢʱʦ 

ʮʴʦʛʦ ʥʝ ʟʨʦʙʠʪʠ, ʪʦ ʪʦʯʥʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʪʨʘʪʠʪʴʩʷ. ʎʝ  ʤʦʞʝ ʩʪʘʪʠʩʴ 

ʯʝʨʝʟ ʪʝ, ʱʦ CloudCompare ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʷ OpenGL ʧʨʘʮʶʶʪʴ ʟ 32- ʙʽʪʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʯʠʩʝʣ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽ ʥʘ 
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50% ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʧʘʤôʷʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 64-ʙʽʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. 

ʆʜʥʘʢ 32-ʙʽʪʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʻ ʦʙʤʝʞʝʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ (ʪʦʯʥʽʩʪʴ). 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʉloudCompare ʟʙʝʨʽʛʘʻ ʟʥʘʯʝʥʥʷ ʟʩʫʚʫ ʪʘ ʤʘʩʰʪʘʙʫ ʷʢ ʤʝʪʘʜʘʥʽ ʚ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ.  

 

ʈʠʩ. 3.1. ɺʽʢʥʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʦʨʜʠʥʘʪ CloudCompare 

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʦʙôʻʜʥʘʪʠ ʚʠʭʽʜʥʽ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʦʜʥʫ, ʾʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʤʽʩʪʠʪʠ ʚ 

ʦʜʥʫ ʧʘʧʢʫ. 

 

ʈʠʩ.3.2. ʇʝʨʝʤʽʱʝʥʽ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʦʜʥʫ ʧʘʧʢʫ ʚ CloudCompare 
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ɺʠʜʽʣʠʚʰʠ ʚʠʭʽʜʥʽ ʭʤʘʨʠ ʪʦʯʦʢ, ʘʢʪʠʚʫʻʪʴʩʷ ʢʥʦʧʢʘ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ ʾʭ ʚ ʦʜʥʫ. 

 

ʈʠʩ.3.3. ʆʙôʻʜʥʘʥʥʷ ʚʠʭʽʜʥʠʭ ʭʤʘʨ ʪʦʯʦʢ ʚ ʦʜʥʫ ʚ CloudCompare 

 

ʈʠʩ.3.4. ʆʙôʻʜʥʘʥʘ ʭʤʘʨʘ ʪʦʯʦʢ ʚ CloudCompare 
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ʈʝʟʫʣʴʪʘʪ ʥʘʡʢʨʘʱʝ ʟʙʝʨʽʛʘʪʠ ʚ ʬʦʨʤʘʪʽ ɽ57 ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʽ Autodesk ReCap. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ï ʬʽʣʴʪʨʘʮʽʷ ʭʤʘʨʠ ʪʦʯʦʢ, ʚ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʽ 

Autodesk ReCap.  

ɼʣʷ ʽʤʧʦʨʪʫ ʭʤʘʨʠ ʪʦʯʦʢ ʚ Autodesk ReCap ʧʦʪʨʽʙʥʦ: 

ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ - ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ New project ʥʘ ʛʦʣʦʚʥʦʤʫ ʝʢʨʘʥʽ 

ʧʨʦʛʨʘʤʠ ʘʙʦ ʥʘʪʠʩʥʫʪʠ Ctrl+N ʥʘ ʢʣʘʚʽʘʪʫʨʽ. ʋ ʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʙʨʘʪʠ Import point cloud. ʋ ʥʘʩʪʫʧʥʦʤʫ ʚʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ 

ʥʘʟʚʫ ʧʨʦʝʢʪʫ ʪʘ ʰʣʷʭ ʟʙʝʨʝʞʝʥʥʷ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ Proceed. ʅʘʪʠʩʥʫʚʰʠ 

ʢʥʦʧʢʫ select files to import, ʟʘʛʨʫʞʘʻʤʦ ʦʙôʻʜʥʘʥʫ ʭʤʘʨʫ ʪʦʯʦʢ (ʨʝʟʫʣʴʪʘʪ 

ʨʦʙʦʪʠ ʚ CloudCompare).  

 

 

ʈʠʩ.3.5. ɺʽʢʥʦ ʽʤʧʦʨʪʫ ʬʘʡʣʽʚ ʚ Autodesk ReCap 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʬʘʡʣʽʚ ʚʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʴ ʽʤʧʦʨʪʫ ʟ ʜʚʦʤʘ 

ʚʢʣʘʜʢʘʤʠ:  
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- Filtering ï ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʭʤʘʨ ʪʦʯʦʢ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ  

- Advanced ï ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʽʤʧʦʨʪʫ  

- Decimation grid ï ʨʦʟʨʽʜʞʝʥʥʷ ʭʤʘʨʠ ʜʦ ʚʢʘʟʘʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʘʤʠ. 

ɺʩʽ ʪʦʯʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʝʥʰʽʡ ʚʽʜʩʪʘʥʽ ʙʫʜʫʪʴ ʚʠʜʘʣʝʥʽ. ʉʪʘʥʜʘʨʪʥʝ 

ʟʥʘʯʝʥʥʷ ï 5 ʤʤ (ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʽ ʧʣʘʥʫʚʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ). 

- Coordinate system ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʭʤʘʨʠ ʪʦʯʦʢ (current 

ï ʚʠʭʽʜʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, target ï ʮʽʣʴʦʚʘ). ɼʣʷ ʮʽʻʾ ʨʦʙʦʪʠ ʥʝʤʘʻ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʪʦʤʫ ʧʦʣʷ ʧʦʪʨʽʙʥʦ ʟʘʣʠʰʠʪʠ 

ʧʫʩʪʠʤʠ.   

- Up axis ï ʚʠʙʽʨ ʦʩʽ, ʱʦ ʥʘʧʨʘʚʣʝʥʘ ʚʛʦʨʫ. ʉʪʘʥʜʘʨʪʥʦ ï ʚʽʩʴ Z. 

 

ʈʠʩ. 3.6. ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʤʧʦʨʪʫ ʭʤʘʨ ʪʦʯʦʢ ʚ ReCap 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʤʧʦʨʪʫ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ Import files.  

 

ʈʠʩ.3.7. ɺ̔ ʢʥʦ ʽʤʧʦʨʪʫ ʜʘʥʠʭ ʚ ReCap 
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ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ Index files. ʂʦʣʠ ʽʥʜʝʢʩʫʚʘʥʥʷ ʙʫʜʝ ʟʘʢʽʥʯʝʥʦ 

ʧʨʦʝʢʪ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʝʞʝʪʴʩʷ. ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʧʨʦʝʢʪʫ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ Launch project.  

ʏʠʩʪʢʘ ʭʤʘʨ ʪʦʯʦʢ ʚ ReCap ʧʨʦʚʦʜʠʪʴʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʪʨʫʤʝʥʪʫ Selection tool, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʥʠʞʥʽʡ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 

ʈʠʩ.3.8. ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ Selection tool ʚ ReCap 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʪʦʯʦʢ ʜʦʩʪʫʧʥʽ ʪʨʠ ʨʝʞʠʤʘ:  

Å Window ï ʚʠʜʽʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʢʦʤ. ʅʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʜʚʘ ʧʨʦʪʠʣʝʞʥʽ ʢʫʪʘ 

ʧʨʷʤʦʢʫʪʥʠʢʘ.  

Å Fence ï ʚʠʜʽʣʝʥʥʷ ʧʦʣʽʛʦʥʦʤ. ʅʝʦʙʭʽʜʥʦ ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʚʩʽ ʪʦʯʢʠ 

ʧʨʷʤʦʢʫʪʥʠʢʘ. ɼʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ Enter ʘʙʦ 

ʟʨʦʙʠʪʠ ʧʦʜʚʽʡʥʠʡ ʢʣʽʢ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ.  

Å Plane ï ʚʠʜʽʣʝʥʥʷ ʪʦʯʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. ʇʨʠ ʮʴʦʤʫ 

ʘʢʪʠʚʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨ Plane depth, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʜʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʪʦʯʦʢ 

ʚʽʜ ʽʜʝʘʣʴʥʦʾ ʧʣʦʱʠʥʠ. ɼʣʷ ʟʘʜʘʥʥʷ ʧʣʦʱʠʥʠ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʥʘ ʭʤʘʨʽ 

ʱʦʥʘʡʤʝʥʰʝ 3 ʪʦʯʢʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʣʦʱʠʥʠ, ʽ ʥʘʪʠʩʥʫʪʠ Enter  
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ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʪʦʯʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʢʥʦʧʢʫ Delete.  

 

ʈʠʩ.3.9. ʈʝʟʫʣʴʪʘʪ ʯʠʩʪʢʠ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ReCap 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʟʘʢʽʥʯʝʥʘ.  

3.2.2. ɺʝʢʪʦʨʠʟʘʮʽʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʦʧʦʛʨʘʬʯ̔ʥʦʛʦ ʧʣʘʥʫ ʄ1:500 

ʇʽʩʣʷ ʟʙʝʨʝʞʝʥʥʷ ʭʤʘʨʠ ʪʦʯʢʠ, ʷʢʘ ʧʨʦʡʰʣʘ ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ, ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʡʪʠ ʜʦ ʨʦʙʦʪʠ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ AutoCAD. 

ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ  AutoCAD, ʧʦʪʨʽʙʥʦ  ʥʘ ʚʢʣʘʜʮʽ Insert ʚʠʙʨʘʪʠ 

ʢʥʦʧʢʫ Attach, ʧʽʩʣʷ ʯʦʛʦ ʚʠʙʨʘʪʠ ʰʣʷʭ ʜʦ ʧʨʦʝʢʪʫ ReCap ʟ ʭʤʘʨʦʶ. ʋ 

ʥʘʩʪʫʧʥʦʤʫ ʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʩʪʘʚʣʝʥʥʷ ʭʤʘʨʠ, 

ʘ ʩʘʤʝ ʪʦʯʢʫ ʚʩʪʘʚʢʠ, ʤʘʩʰʪʘʙ, ʧʦʚʦʨʦʪ. ʊʘʢ ʷʢ ʭʤʘʨʘ ʪʦʯʦʢ ʚʞʝ ʚ ʥʝʦʙʭʽʜʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ, ʪʦ ʪʦʯʢʘ ʚʩʪʘʚʢʠ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʍ=0, Y=0, Z=0, 

ʤʘʩʰʪʘʙ = 1, ʢʫʪ ʧʦʚʦʨʦʪʫ = 1 
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ʈʠʩ.3.10. ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʩʪʘʚʢʠ ʭʤʘʨʠ ʪʦʯʦʢ 

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʜʚʽ ʣʦʢʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ WGS ï New UCS ʪʘ ʟʘʜʘʪʠ ʥʘʧʨʷʤʦʢ ʦʩʝʡ ʧʘʨʘʣʝʣʴʥʦ ʚʫʣʠʮʽ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʦʤʘʥʜʠ UCSMAN ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʥʘʟʚʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ 

ʥʘ local 1.  ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʨʫʛʦʾ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʧʦʪʨʽʙʥʦ ʧʽʜʥʷʪʠ 

local 1 ʚʚʝʨʭ ʧʦ ʦʩʽ Z ʥʘ 250 ʪʘ ʟʙʝʨʝʛʪʠ ʷʢ local 2. ʎʝ ʨʦʙʠʪʴʩʷ ʜʣʷ ʟʨʫʯʥʦʩʪʽ 

ʚʝʢʪʦʨʠʟʘʮʽʾ, ʱʦʙ ʭʤʘʨʘ ʪʦʯʦʢ ʥʝ ʧʝʨʝʢʨʠʚʘʣʘ ʢʨʝʩʣʝʥʥʷ.  

 

ʈʠʩ.3.11. ʉʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚ AutoCAD 
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ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʦʙʨʽʟʢʘ ʭʤʘʨʠ ʪʦʯʦʢ. ʇʝʨʰʠʡ ʦʙôʻʢʪ, ʜʣʷ ʷʢʦʛʦ 

ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʦʙʨʽʟʢʫ ʭʤʘʨʠ ï ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʥʘʪʠʩʥʫʪʠ ʥʘ ʭʤʘʨʫ ʪʦʯʦʢ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʾʾ, ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ ʧʘʥʝʣʽ Point 

Cloud, ʥʘ ʚʢʣʘʜʮʽ Cropping ʚʠʙʨʘʪʠ Rectangular ʘʙʦ  Polygonal, ʚʨʫʯʥʫ ʦʙʨʽʟʘʪʠ 

ʭʤʘʨʫ ʪʘʢ, ʱʦʙ ʟʘʣʠʰʠʣʦʩʴ ʪʽʣʴʢʠ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ ʪʘ ʟʙʝʨʝʛʪʠ ʦʢʨʝʤʦ.  

 

ʈʠʩ.3.12. ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʭʤʘʨʠ ʚ AutoCAD 

 

ʈʠʩ.3.13. ʈʝʟʫʣʴʪʘʪ ʦʙʨʽʟʘʥʥʷ ʭʤʘʨʠ ʜʣʷ ʦʙôʻʢʪʘ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ ʚ AutoCAD 

ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ï ʩʪʚʦʨʝʥʥʷ ʰʘʨʽʚ. 

ʇʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʚʩʽ ʰʘʨʠ ʟʘʟʥʘʯʝʥʽ ʫ ʨʦʟʜʽʣʽ 2. ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʢʣʘʜʮʽ Layers 

ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ Layers Properties. ʋ ʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

New Layer, ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʰʘʨʫ ʪʘ ʧʘʨʘʤʝʪʨʠ: ʢʦʣʽʨ ʣʽʥʽʾ, ʰʠʨʠʥʘ ʣʽʥʽʾ ʟʛʽʜʥʦ ʜʦ 

ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ. 
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ʈʠʩ.3.14. ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʰʘʨʫ ʚ AutoCAD 

 

ʈʠʩ.3.15. ʉʪʚʦʨʝʥʽ ʰʘʨʠ ʚ AutoCAD 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. ɿʛʽʜʥʦ ʟ ʜʦʢʫʤʝʥʪʦʤ 

çʋʤʦʚʥʽ ʟʥʘʢʠ ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:5000, 1:2000, 1:1000, 

1:500è ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʧʘʥʝʣʴ Draw ʥʝʦʙʭʽʜʥʦ ʥʘʢʨʝʩʣʠʪʠ 

ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ. 
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ʈʠʩ.3.16. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʦʛʦʨʦʞʽ ʩʪʚʦʨʝʥʽ ʚ AutoCAD 

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʝʢʪʦʨʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʚʦʨʝʥʽ 

ʰʘʨʠ, ʫʤʦʚʥʽ ʟʥʘʢʠ, ʦʙʨʽʟʘʥʽ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʧʘʥʝʣʽ Draw ʧʦʪʨʽʙʥʦ 

ʚʝʢʪʦʨʠʟʫʚʘʪʠ ʚʩʽ ʦʙôʻʢʪʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʣʘʟʝʨʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ. ɼʣʷ ʚʝʢʪʦʨʠʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʣʶʢʽʚ ʜʫʞʝ ʟʨʫʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʜ ʚʽʟʫʘʣʽʟʘʮʽʾ ʭʤʘʨʠ ʪʦʯʦʢ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ. 

 

ʈʠʩ.3.17. ʇʨʦʤʽʞʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʝʢʪʦʨʠʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ  
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ʈʠʩ.3.18. ɺʝʢʪʦʨʠʟʘʮʽʷ ʣʶʢʽʚ, ʚʠʜ ʚʽʟʫʘʣʽʟʘʮʽʾ ʭʤʘʨʠ ʪʦʯʦʢ - ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ɼʣʷ ʚʝʢʪʦʨʠʟʘʮʽʾ ʃɽʇ ʧʦʪʨʽʙʥʦ ʦʙʨʽʟʘʪʠ ʭʤʘʨʫ ʪʦʯʦʢ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʟʝʤʣʽ, 

ʱʦʙ ʪʦʯʥʦ ʚʢʘʟʘʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʩʪʦʚʧʘ.  

 

ʈʠʩ.3.19. ʆʙʨʽʟʘʥʘ ʭʤʘʨʘ ʪʦʯʦʢ ʜʣʷ ʚʝʢʪʦʨʠʟʘʮʽʾ ʩʪʦʚʧʘ 

ɸ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʩʪʨʽʣʦʢ ʫʤʦʚʥʦʛʦ ʟʥʘʢʘ ʃɽʇ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʘʥʦʨʘʤʥʽ ʬʦʪʦʛʨʘʬʽʾ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ.  
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ʈʠʩ.3.20 ɿʦʙʨʘʞʝʥʥʷ ʃɽʇ ʥʘ ʧʘʥʦʨʘʤʥʽʡ ʬʦʪʦʛʨʘʬʽʾ 

 

ʈʠʩ.3.21. ʈʝʟʫʣʴʪʘʪ ʚʝʢʪʦʨʠʟʘʮʽʾ ʩʪʦʚʧʘ ʃɽʇ ʪʘ ʣʽʭʪʘʨʷ 

ʊʘʢ ʷʢ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʛʦʨʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʜʣʷ ʾʭ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʟʚʝʨʪʘʪʠʩʴ ʜʦ ʧʘʥʦʨʘʤʥʠʭ ʬʦʪʦʛʨʘʬʽʡ. 
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ʈʠʩ.3.22. ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʦʛʦʨʦʞʘ ʚʠʩʦʪʦʶ ʙʽʣʴʰʝ 1 ʤʝʪʨʘ ʥʘ ʧʘʥʦʨʘʤʥʦʤʫ ʬʦʪʦ 

 

ʈʠʩ.3.23. ɿʦʙʨʘʞʝʥʥʷ ʦʛʦʨʦʞʽ ʚ AutoCAD 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʮʠʬʨʦʚʘʥʦ ʚʩʽ ʦʙôʻʢʪʠ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ.  
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ʈʠʩ.3.24. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʄ1:500 

ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ ʄ1:500 ʨʦʟʤʽʱʝʥʦ ʚ ɼʦʜʘʪʢʫ ɸ
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3.3. ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʄ1:500 

ʊʘʢ ʷʢ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ɺɼʄ ʚ ʮʽʡ ʨʦʙʦʪʽ ʻ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ 

ʄ1:500, ʪʦ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ.  

ʇʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʨʷʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʛʦ 

ʘʙʦ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ ʧʝʚʥʦʛʦ ʝʣʝʤʝʥʪʘ/ʧʽʜʝʣʝʤʝʥʪʘ ʷʢʦʩʪʽ 

ʜʘʥʠʭ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʘʨʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʯʠ ʢʘʨʪʘ ʚʽʜʧʦʚʽʜʘʻ 

ʢʨʠʪʝʨʽʶ ʢʘʨʪʦʤʝʪʨʠʯʥʦʩʪʽ [61]. ʇʦʣʦʞʝʥʥʷʤʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ [59] ʪʘ [63] 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʭʠʙʢʘ ʧʣʘʥʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

0,2 ʤʤ ʚ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ. 0,2 ʤʤ ʚ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ 1:500 = 1ʤ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʣʘʥʦʚʽ ʝʪʘʣʦʥʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʪʨʴʦʭ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ, ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʠʭ ʞʝ ʪʨʴʦʭ ʪʦʯʦʢ 

ʥʘ ʢʘʨʪʽ, ʧʦʨʽʚʥʷʪʠ ʝʪʘʣʦʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʚʠʤʽʨʷʥʠʤʠ ʥʘ ʢʘʨʪʽ. 

ʆʪʨʠʤʘʥʽ ʧʦʭʠʙʢʠ ʧʦʨʽʚʥʷʪʠ ʟ ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʗʢʱʦ ʚʩ̔ ʧʦʭʠʙʢʠ ʤʝʥʰʽ 

ʚʽʜ ʛʨʘʥʠʯʥʠʭ, ʪʦ ʢʘʨʪʘ ʤʘʻ ʚʠʤʽʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ.  

ʆʮʽʥʶʚʘʥʥʷ ʧʦʚʥʦʪʠ ʜʘʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʥʘʷʚʥʦʩʪʽ ʯʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʦʙôʻʢʪʽʚ, ʾʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʚʽʜʥʦʰʝʥʴ ʚ ʥʘʙʦʨʽ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʧʦʨʽʚʥʷʥʥʷ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʢʘʨʪʽ ʟ ʨʝʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ.  

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʦʮʽʥʢʠ ʪʘʢʠʡ: 

1. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʰʘʨʫ ʥʘ ʥʝʚʝʣʠʢʽʡ ʜʽʣʷʥʮʽ ʢʘʨʪʠ 

2. ɺʠʟʥʘʯʠʪʠ ʨʝʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʥʘ ʪʽʡ ʩʘʤʽʡ ʪʝʨʠʪʦʨʽʾ 

3. ʈʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʽʞ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ 

ʨʝʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ 

4. ɺʠʟʥʘʯʠʪʠ ʧʦʢʘʟʥʠʢ ʧʦʚʥʦʪʠ ʜʘʥʠʭ Ri ʫ % ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὑ   z100% ,                                                  (3.1) 
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ʜʝ V ï ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʽʞ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʨʝʘʣʴʥʦʶ 

ʩʠʪʫʘʮʽʻʶ, NGM ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

5. ʈʦʟʨʘʭʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʚʥʦʪʠ ʜʘʥʠʭ ʢʘʨʪʠ ʷʢ ʜʦʙʫʪʦʢ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʞʥʦʛʦ ʰʘʨʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

R = PRi                                     (3.2) 

6. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʦʪʘ ʢʘʨʪʠ ʜʽʡʩʥʽʡ ʩʠʪʫʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʚʩʽ ʦʙôʻʢʪʠ, ʷʢʽ ʻ ʚ ʨʝʘʣʴʥʦʩʪʽ, 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ  ʭʤʘʨʽ ʪʦʯʦʢ, ʪʦʤʫ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ, ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʡʦʤʢʠ ʪʝʨʠʪʦʨʽʾ, ʧʦʚʥʽʩʪʶ ʚʽʟʫʘʣʽʟʫʶ ʜʽʡʩʥʫ ʩʠʪʫʘʮʽʶ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ. 

ɸʙʩʦʣʶʪʥʘ ʯʠ ʟʦʚʥʽʰʥʷ ʪʦʯʥʽʩʪʴ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʦʜʘʻ 

ʙʣʠʟʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʢʦʦʨʜʠʥʘʪ ʟʥʘʯʝʥʥʷʤ, ʧʨʠʡʥʷʪʠʤ ʷʢ ʧʨʘʚʠʣʴʥʽ (ʧʦʨʽʚʥʷʥʥʷ 

ʟ ʝʪʘʣʦʥʦʤ) ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʧʦʭʠʙʢʘ ʫ ʚʟʘʻʤʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ 

ʟʘʙʫʜʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʦʯʦʢ ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ ʤʽʩʮʝʚʦʩʪʽ.  ɼʣʷ ʚʽʜʩʪʘʥʝʡ ʜʦ 100 

ʤʝʪʨʽʚ ʮʷ ʧʦʭʠʙʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,3-0,5 ʤʤ ʚ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ ʟʛʽʜʥʦ 

ʟ [4, 5]. ɼʣʷ ʤʘʩʰʪʘʙʫ 1:500 ʮʝ ʜʦʨʽʚʥʶʻ 1,5-2,5 ʤ. 

ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘ ʟʘʙʫʜʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʦʯʦʢ 

ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ɺʠʤʽʨʶʻʪʴʩʷ ʪʨʠ ʝʪʘʣʦʥʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʯʽʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʤʽʩʮʝʚʦʩʪʽ 

(ʥʘʧʨʠʢʣʘʜ, ʢʫʪʠ ʙʫʜʠʥʢʽʚ) die. ɺʽʜʩʪʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʣʠʟʴʢʠʤʠ ʜʦ 100 ʤ. 

2. ʅʘ ʩʪʚʦʨʝʥʽʡ ʢʘʨʪʽ ʚʠʤʽʨʶʶʪʴʩʷ ʪʽ ʻ ʩʘʤʽ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ, ʥʽʞ 5 ʨʘʟʽʚ. 

ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʚʽʜʩʪʘʥʽ di.  

3. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʩʪʘʥʝʡ V i ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ V: 
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ὠ  Ὠ Ὠ      (3.3) 

ὠ           (3.4)  

4. ʇʦʨʽʚʥʶʻʪʴʩʷ ʦʪʨʠʤʘʥʘ ʪʦʯʥʽʩʪʴ ʟ ʛʨʘʥʠʯʥʦʶ ʧʦʭʠʙʢʦʶ (1,5-2,5 ʤ) 

ʗʢʱʦ ʦʪʨʠʤʘʥʘ ʪʦʯʥʽʩʪʴ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʛʨʘʥʠʯʥʽʡ ʧʦʭʠʙʮʽ, ʪʦ ʪʦʯʥʽʩʪʴ 

ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʯʽʪʢʠʭ ʢʦʥʪʫʨʽʚ ʤʽʩʮʝʚʦʩʪʽ ʟʘʜʦʚʽʣʴʥʷʻʪʴʩʷ.  

ɯʥʰʦʶ ʦʮʽʥʢʦʶ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʻ ʦʮʽʥʢʘ ʥʘ ʦʩʥʦʚʽ 

ʩʝʨʝʜʥʴʦʾ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

1. ɺʠʟʥʘʯʘʻʪʴʩʷ ʝʪʘʣʦʥʥʽ ʧʣʦʱʽ ʪʨʴʦʭ ʦʙôʻʢʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ Sie. 

2. ɺʠʤʽʨʶʶʪʴʩʷ ʧʣʦʱʽ ʪʠʭ ʞʝ ʦʙôʻʢʪʽʚ ʥʘ ʢʘʨʪʽ Si. 

3. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʷʢ ʨʽʟʥʠʮʽ V i = Si - Sie 

4. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὠ             (3.5) 

5. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὠ                  (3.6) 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʪʦʯʥʦʩʪʽ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ. 

ʆʩʪʘʥʥʽʤ ʚʠʜʦʤ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ 

ʚ ʮʽʡ ʨʦʙʦʪʽ, ʻ ʦʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʦʙʯʠʩʣʝʥʥʷ 

ʜʠʨʝʢʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ. ʎʷ ʧʝʨʝʚʽʨʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

1. ɺʠʤʽʨʶʶʪʴʩʷ ʪʨʠ ʝʪʘʣʦʥʥʽ ʘʟʠʤʫʪʠ ʟ ʦʜʥʽʻʾ ʟ ʦʜʥʽʻʾ ʯʽʪʢʦʾ ʪʦʯʢʠ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʽʥʰʫ (ʥʘʧʨʠʢʣʘʜ, ʢʫʪʠ ʙʫʜʠʥʢʫ) aie 

2. ɺʠʤʽʨʶʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ 6 ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʦʢ X i, Y i. 
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3. ʈʦʟʚôʷʟʫʶʪʴʩʷ ʪʨʠ ʆɻɿ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʜʠʨʝʢʮʽʡ ʥʠʭ ʢʫʪʽʚ ai 

4. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʦʙʯʠʩʣʝʥʥʷ ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ ʷʢ ʨʽʟʥʠʮʷ  

V i = ai - aie               (3.7) 

ʪʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ: 

 ὠ             (3.8) 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʽʚ. 

ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ 

ʧʣʘʥʫ ʄ1:500 ʟʛʽʜʥʦ ʟ [63], ʙʝʟ ʦʙʨʘʭʫʥʢʫ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ, ʪʘʢ ʷʢ ʟʘ 

ʟʘʚʜʘʥʥʷʤ ʟʘʤʦʚʥʠʢ ʥʘʜʘʚ ʚʞʝ ʧʨʠʚôʷʟʘʥʽ ʩʢʘʥʠ ʜʦʩʣʽʜʥʦʛʦ ʦʙôʻʢʪʘ, ʪʦʤʫ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʥʦʨʤʠ ʧʣʘʥʦʚʦʾ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʽ.  
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ɺʀʉʅʆɺʂʀ 

ɺ ʙʘʢʘʣʘʚʨʩʴʢʽʡ ʨʦʙʦʪʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ. ʉʪʘʥ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʚʜʷʢʠ 

ʷʢʽʩʥʦʤʫ ʪʘ ʧʝʨʽʦʜʠʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʨʽʛ, ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ, ʟʘʪʦʨʽʚ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʙʫʜʦʚʫ 

ʤʘʨʰʨʫʪʽʚ, ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ.  

ʇʦʨʽʚʥʶʶʯʠ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʟʡʦʤʢʠ ʜʦʨʽʛ, ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʻ ʙʝʟʧʝʯʥʠʤ, ʰʚʠʜʢʠʤ, ʝʬʝʢʪʠʚʥʠʤ, 

ʜʦʢʣʘʜʥʠʤ ʪʘ ʪʦʯʥʠʤ. ɿʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʥʝʧʦʪʨʽʙʥʽʩʪʴ 

ʟʫʧʠʥʦʢ ʪʘ ʦʙʤʝʞʝʥʥʷ ʨʫʢʫ ʥʘ ʜʦʨʦʛʘʭ.  ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʙʽʣʴʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ï ʮʝ ʭʤʘʨʘ ʪʦʯʦʢ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʫʞʝ ʚʝʣʠʢʘ (ʩʦʪʥʽ 

ʤʽʣʴʡʦʥʽʚ ʪʦʯʦʢ), ʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ï ʤʽʣʽʤʝʪʨʦʚʘ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʮʽ ʜʘʥʽ 

ʪʦʯʥʦ ʪʘ ʜʦʢʣʘʜʥʦ ʚʽʟʫʘʣʽʟʫʶʪʴ ʨʝʘʣʴʥʫ ʩʠʪʫʘʮʽʶ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʠʡ ʧʣʘʥ, ʷʢʠʡ ʟʘʜʦʚʽʣʴʥʷʻ  ʢʨʠʪʝʨʽʾ ʪʦʯʥʦʩʪʽ.  

ɺ ʨʦʟʜʽʣʽ 1 ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʤʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʪʝʤʘʪʠʢʦʶ 

ʨʦʙʦʪʠ, ʥʘʚʝʜʝʥʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʨʤʽʥʽʚ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʩʚʽʜʫ 

ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʚ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ.  

ɺ ʨʦʟʜʽʣʽ 2 ʥʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʘ ʩʘʤʝ ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ, 

ʧʦʢʘʟʥʠʢʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʪʚʦʨʝʥʘ ʣʦʛʽʯʥʘ  ʤʦʜʝʣʴ ɹɻɼ.  ʊʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʝʪʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʘʮʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʟʘ ʜʘʥʠʤʠ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ.  

ɺ ʨʦʟʜʽʣʽ 3 ʙʫʚ ʥʘʚʝʜʝʥʠʡ ʦʧʠʩ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʧʦʢʘʟʘʥʘ ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ 

ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʄ1:500 ʚʫʣʠʮʽ ɺʦʟʥʝʩʝʥʩʴʢʠʡ ʫʟʚʽʟ. ʊʘʢʦʞ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ.  
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ʊʘʢ ʷʢ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʄ1:500, ʷʢʠʡ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʤ ʢʨʠʪʝʨʽʷʤ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ.  
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