
ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ 

 

ʌʘʢʫʣʴʪʝʪ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ 

 

ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ  

 

 

                                                                                  ɿɸʊɺɽʈɼɾʋʖ 

                                                                                ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

____ ɼʝʤôʷʥʝʥʢʦ ʈ.ɸ. ___           

 ñ___ò ______________2022_ ʨʦʢʫ 

 

ʇʆʗʉʅʖɺɸʃʔʅɸ ɿɸʇʀʉʂɸ 

ɼʆ ɸʊɽʉʊɸʎɯʁʅʆɰ ɺʀʇʋʉʂʅʆɰ ʈʆɹʆʊʀ  

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ ʄɸɻɯʉʊʈɸ 

 

 

« ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ UAV ʟʘʩʦʙʘʤʠ  » 

 

ɺʠʢʦʥʘʚ ʩʪʫʜʝʥʪ ʛʨʫʧʠ  ________________ 

________193  ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ ____ 

(ʩʧʝʮʽʘʣʴʥʽʩʪʴ) 

________________  ɻʝʦʜʝʟʽʷ ____________ 

(ʩʧʝʮʽʘʣʽʟʘʮʽʷ) 

________________ ɹʫʘʙʜʘʣʣʘʭ ɸʥʫʘʨ ____ 

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʧʦʚʥʽʩʪʶ) 

ʂʝʨʽʚʥʠʢ_____ ʄʝʜʚʝʜʩʴʢʠʡ ʖ. ɺ._______ 

(ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

_____________ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ ___________ 

(ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ) 

ɯʜʝʥʪʠʯʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʶ 

 

 

ʂʠʾʚ  2022 ʨ.               
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ʂʘʬʝʜʨʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ 

 

 

 

 

 

ʇʆʗʉʅʖɺɸʃʔʅɸ ɿɸʇʀʉʂɸ 

ɼʆ ɸʊɽʉʊɸʎɯʁʅʆɰ ɺʀʇʋʉʂʅʆɰ ʈʆɹʆʊʀ  

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ ʄɸɻɯʉʊʈɸ 

 

ʥʘ ʪʝʤʫ:  

« ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ UAV ʟʘʩʦʙʘʤʠ » 

  

 

 

 

ɹʫʘʙʜʘʣʣʘʭ ɸʥʫʘʨ  

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʩʪʫʜʝʥʪʘ ʧʦʚʥʽʩʪʶ) 

 

 

 

 

 

 

 

 

 

 

 

ʂʠʾʚ 2022 ʨ.  
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ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ 
 

ʌʘʢʫʣʴʪʝʪ: ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ . 

ʂʘʬʝʜʨʘ:  ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ .                  . 

ʆʩʚʽʪʥʽʡ ʨʽʚʝʥʴ: çʤʘʛʽʩʪʨ ʟʘ ʆʇʇ/ʆʅʇè                                            .              

ʉʧʝʮʽʘʣʴʥʽʩʪʴ : 193  ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ                                     .                                                                                   

ʉʧʝʮʽʘʣʽʟʘʮʽʷ :   ɻʝʦʜʝʟʽʷ                                                                      .                                                                                                    

 

ɿɸʊɺɽʈɼɾʋʖ 
 

         ɼʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ 

_____ʅʝʩʪʝʨʝʥʢʦʆ.ɺ. 

_______ 

 Ă___ò_________2022 ʨʦʢʫ 

 

 

ɿ  ɸ  ɺ  ɼ  ɸ  ʅ  ʅ  ʗ 

ɼʆ ɺʀʂʆʅɸʅʅʗ ɸʊɽʉʊɸʎɯʁʅʆɰ ɺʀʇʋʉʂʅʆɰ ʈʆɹʆʊʀ  

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ ʄɸɻɯʉʊʈɸ 

ɹʫʘʙʜʘʣʣʘʭ ɸʥʫʘʨ  

 (ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʩʪʫʜʝʥʪʘ) 

1. ʊʝʤʘ ʨʦʙʦʪʠ ______« ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ 

ʬʘʩʘʜʫ           UAV ʟʘʩʦʙʘʤʠ»                                                                                              

. 

ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʂʅʋɹɸ ˉ1093/2                                              

ʚʽʜ ç01è ʞʦʚʪʝʥʴ 2022ʨʦʢʫ  

2. ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ    ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ  ʄʝʜʚʝʜʩʴʢʠʡ ʖʨʽʡ ɺʽʢʪʦʨʦʚʠʯ      

.                   

( ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

3. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʨʦʙʦʪʠ ʜʦ 

ʟʘʭʠʩʪʫ_____22.12.22__________ 

4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ ʟʘ ʨʦʟʜʽʣʘʤʠ: 

ʈ. 1. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ ʩʧʦʨʫʜʠ        

. 

ʈ. 2. ʄʝʪʦʜʦʣʦʛʽʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽʟ uav ʟʥʽʤʘʥʥʷ ʬʘʩʘʜʫ                       

.                                                                            

ʈ. 3. ɿʘʩʪʦʩʫʚʘʥʥʷ UAV ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ                       

. 
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5. ɻʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ ʨʦʟʜʽʣʘʤʠ 

ʈ. 1. ɺʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʙʤʽʨʥʠʭ ʨʦʙʽʪ. ʄʝʪʦʜʠ 

ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ. ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ UAV ʤʝʪʦʜʫ 

ʈ. 2. ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʝʦʨʽʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʄʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ 

ʈ. 3. ʂʦʨʦʪʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ. 

ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʢʦʦʨʜʠʥʘʪ. 

ʆʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ 

6. ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ: ʘ) ʥʘʫʢʦʚʘ ʯʘʩʪʠʥʘ;  

ʙ) ʧʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘ. 

ɺʠʜʠ ʨʦʙʽʪ ʪʘ ʾʭ ʟʤʽʩʪ 
ɼʘʪʘ 

ʚʠʢʦʥʘʥʥʷ 

ʈʦʟʜʽʣ 1. 02.11.22 

ʈʦʟʜʽʣ 2. 16.11.22 

ʈʦʟʜʽʣ 3. 30.11.22 

ʆʩʪʘʪʦʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʨʦʙʦʪʠ 07.12.22 

ʅʘʧʨʘʚʣʝʥʥʷ ʨʦʙʦʪʠ ʥʘ ʨʝʮʝʥʟʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʫ ʥʘ ʧʣʘʛʽʘʪ 08.12.22 

ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʨʦʙʦʪʠ ʥʘ ʢʘʬʝʜʨʽ 15.12.22 

 

7. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʘʪʝʩʪʘʮʽʡʥʦʾ ʚʠʧʫʩʢʥʦʾ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ 

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʝʨʝʚʽʨʠʚ 

ʜʘʪʘ ʧʽʜʧʠʩ 

ʈʦʟʜʽʣ 1.    

ʈʦʟʜʽʣ 2.    

ʈʦʟʜʽʣ 3.    

 

8. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ   01 ʞʦʚʪʝʥʴ 2022 ʨʦʢʫ . 

 

ɿʘʚ. ʢʘʬʝʜʨʠ   ɼʝʤôʷʥʝʥʢʦ ʈ.ɸ. 

 

(ʧʽʜʧʠʩ)  (ʧʨʽʟʚʠʱʝ ʪʘ 

ʽʥʽʮʽʘʣʠ) 

ʂʝʨʽʚʥʠʢ   ʄʝʜʚʝʜʩʴʢʠʡ ʖ.ɺ.   

 (ʧʽʜʧʠʩ)  (ʧʨʽʟʚʠʱʝ ʪʘ 

ʽʥʽʮʽʘʣʠ) 

ʉʪʫʜʝʥʪ   ɹʫʘʙʜʘʣʣʘʭ ɸ. 

 (ʧʽʜʧʠʩ)  (ʧʨʽʟʚʠʱʝ ʪʘ 

ʽʥʽʮʽʘʣʠ) 
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1 

 

ɺʉʊʋʇ 

 

ʉɹ ʦʛʦʜʥʽ ʩʚʽʪ ʜʫʞʝ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, 

ʦʩʦʙʣʠʚʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʽ. ɻʝʦʜʝʟʽʷ ʷʢ ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ ʪʘʢʦʞ 

ʟʘʟʥʘʣʘ ʚʧʣʠʚʫ ʮʴʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ 

ʛʝʦʜʝʟʽʾ, ʪʘʢʠʭ ʷʢ ʪʦʧʦʛʨʘʬʽʷ, ʚʠʱʘ ʪʘ ʧʨʦʩʪʦʨʦʚʘ ʛʝʦʜʝʟʽʷ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ, 

ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ, ʪʦ ʪʘʢʠʡ 

ʧʦʜʽʣ ʻ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʪʦʧʦʛʨʘʬʽʷ ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ 

ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʽ ʢʘʨʪ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʎʝʡ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ 

ʦʨʽʻʥʪʠʨʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚʠʨʽʰʝʥʥʷ ʽʥʰʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ɺ ʦʩʥʦʚʫ 

ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʷʢ ʪʨʘʜʠʮʽʡʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʪʦʜʠ, ʪʘʢ 

ʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʛʝʦʜʝʟʽʾ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʩʪʦʨʦʚʘ ʛʝʦʜʝʟʽʷ, 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ). ɻʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʣʶʜʩʪʚʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʇʝʨʰʽ ʩʭʝʤʠ ʽ ʧʣʘʥʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟ'ʷʚʠʣʠʩʷ ʟʘʜʦʚʛʦ ʜʦ ʧʦʷʚʠ 

ʧʠʩʝʤʥʦʩʪʽ. ɯ ʙʫʜʽʚʥʠʮʪʚʦ ʧʽʨʘʤʽʜ ʪʘ ʽʥʰʠʭ ʩʪʘʨʦʜʘʚʥʽʭ ʩʧʦʨʫʜ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ. ʊʘʢʘ ʪʦʯʥʽʩʪʴ ʤʦʞʣʠʚʘ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʞʝ ʫʥʽʬʽʢʦʚʘʥʠʭ ʪʘ ʚʠʧʨʦʙʫʚʘʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʝʥʠʭ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʦʪʷʛʦʤ 

ʥʘʩʪʫʧʥʠʭ ʪʠʩʷʯʦʣʽʪʴ ʣʶʜʩʪʚʦ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʣʦ ʮʽ ʤʝʪʦʜʠ. 

ɺʦʜʥʦʯʘʩ ʚʽʜʙʫʚʘʚʩʷ ʧʨʦʮʝʩ ʚʠʥʘʡʜʝʥʥʷ ʥʦʚʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʧʦʷʚʦʶ ʥʽʚʝʣʽʨʘ ʽ ʪʝʦʜʦʣʽʪʘ ʜʝʷʢʽ ʟ 

ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʧʦʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ, ʘ ʽʥʰʽ ʧʝʨʝʩʪʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. ʅʘʪʦʤʽʩʪʴ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ. ʎʝʡ ʧʨʦʮʝʩ ʦʩʦʙʣʠʚʦ 

ʧʨʠʩʢʦʨʠʚʩʷ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ. ʇʦʷʚʘ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘ ʙʘʟʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʚʠʥʘʭʽʜ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʦʩʥʘʱʝʥʥʷ 
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ʧʨʠʣʘʜʽʚ ʟʘʩʦʙʘʤʠ ʟʚ'ʷʟʢʫ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚ 

ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʚ ʧʨʠʣʘʜʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ - 

ʚʩʝ ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ɿʽʪʢʥʫʚʰʠʩʴ ʟ ʮʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʽ ʮʠʤʠ ʤʝʪʦʜʘʤʠ, ʷ ʦʙʨʘʚ ʪʝʤʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʙʫʜʦʚʫ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʨʦʥʘ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ : 

 ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʽ ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʽʚ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʬʨʦʚʦʛʦ ʘʝʨʦʬʦʪʦʟʥʽʤʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʪʘʢʽʚ ʽ ʚʝʨʪʦʣʴʦʪʽʚ ʜʣʷ ʣʦʢʘʣʴʥʠʭ ʟʡʦʤʦʢ 

ʟʥʘʯʥʦ ʜʦʨʦʞʯʝ, ʥʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʝʟʧʽʣʦʪʥʠʢʽʚ ʻ ʛʘʨʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʨʠʥʢʫ ʧʦʨʷʜ ʟʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʽʚ, ʟ'ʷʚʠʣʠʩʷ ʥʝʜʦʨʦʛʽ ʧʦʙʫʪʦʚʽ ʜʨʦʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʟʘʚʜʘʥʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʮʝ ʟʨʦʙʠʪʠ:  

¶ ɺʠʨʽʰʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʜʘʯ; 

¶ ʇʦʙʫʜʦʚʘ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʤʽʩʮʝʚʦʩʪʽ; 

¶ ɺʠʢʦʥʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ; 

¶ ʇʨʦʚʝʩʪʠ ʪʝʧʣʦʚʽʟʽʡʥʝ ʦʙʩʪʝʞʝʥʥʷ. 

ʅʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʴ: ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʧʽʣʦʪʥʠʢʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʣʘʥʽʚ 

ʦʙʤʽʨʽʚ. 

ʄʝʪʘ: ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʧʣʘʥʽʚ ʬʘʩʘʜʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʦʥʘ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʙʽʪ ʻ ʧʦʙʫʜʦʚʘ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ, ʧʝʨʝʚʘʛʘ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ 
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ʜʫʞʝ ʰʚʠʜʢʦ ʟʨʦʙʠʪʠ ʟʥʽʤʦʢ ʬʘʩʘʜʫ ʽ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʟ 

ʜʝʪʘʣʽʟʘʮʽʻʶ ʚ ʢʽʣʴʢʘ ʤʽʣʽʤʝʪʨʽʚ, ʉʪʚʦʨʝʥʥʷ ʙʽʯʥʠʭ ʢʨʝʩʣʝʥʴ ʙʫʜʽʚʝʣʴ, 

ʩʧʦʨʫʜ ʥʝʦʙʭʽʜʥʦ ʜʣʷ : 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʝʩʣʝʥʴ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʙʫʜʽʚʣʽ ʥʘ 

ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ; 

¶ ʦʮʠʬʨʦʚʢʘ ʢʨʝʩʣʝʥʴ; 

¶ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʨʦʟʤʽʨʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʨʦʙʽʪ; 

¶ ʧʽʜʛʦʪʦʚʢʘ ʧʣʘʥʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴ. 

 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʷ ʧʨʦʘʥʘʣʽʟʫʶ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʙʽʯʥʠʭ ʢʨʝʩʣʝʥʴ 

ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ, ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, 

ʘ ʪʘʢʦʞ ʟʘʟʥʘʯʫ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʜʨʦʥʽʚ ʧʨʠ ʟʡʦʤʮʽ ʬʘʩʘʜʽʚ 

ʙʫʜʽʚʝʣʴ. 

ʋ ʨʦʟʜʽʣʽ 2 ʷ ʦʧʠʰʫ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʨʦʥʽʚ, ʷʢ ʧʣʘʥʫʚʘʪʠ ʤʘʨʰʨʫʪʠ ʜʨʦʥʽʚ ʪʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʡʦʤʢʠ 

ʽ ʢʦʥʬʽʛʫʨʘʮʽʶ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ɹʫʜʝ ʪʘʢʦʞ ʦʧʠʩʘʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ, ʥʘʨʝʰʪʽ, 

ʤʝʪʦʜʠʢʫ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʋ ʨʦʟʜʽʣʽ 3 ʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʟ ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʪʫʧʠʤʦ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʧʽʩʣʷ ʯʦʛʦ ʦʙʨʦʙʠʤʦ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʨʝʟʫʣʴʪʘʪʠ ɹʇʃɸ, ʧʦʜʠʚʠʤʦʩʷ ʪʦʯʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʦʨʪʦʬʦʪʦʧʣʘʥʽʚ ʽ ʭʤʘʨ 

ʪʦʯʦʢ. 

ɼʘʣʽ ʤʠ ʩʪʚʦʨʠʤʦ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ, ʚʠʚʯʠʤʦ ʤʦʞʣʠʚʦʩʪʽ ʦʙʤʽʨʽʚ 

ʭʤʘʨ ʪʦʯʦʢ ʽ ʪʝʢʩʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʚ ʨʽʟʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʚ 

ʢʽʥʮʽ ʨʦʙʦʪʠ ʩʧʨʦʩʪʠʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʉɸD. 

ʊʝʤʘ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʘʞʣʠʚʦʶ ʚ ʥʘʰ ʯʘʩ, ʷʢ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʩʧʦʨʫʜ, ʪʘʢ ʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ, ʪʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʪʘ, ʚ 
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ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʫ ʪʝʤʫ, ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʩʢʘʟʘʪʠ, ʱʦ ʪʝʤʘ ʧʦʙʫʜʦʚʠ 

ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ ʟʘʩʦʙʘʤʠ ɹʇʃɸ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʰʠʨʦʢʦ 

ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ. 

 
 

1 ʈʆɿɼɯʃ 1. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ 

ʩʧʦʨʫʜʠ 

1.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʪʘ ʧʝʨʝʣʽʢ 
ʟʘʢʦʥʦʜʘʚʯʠʭ ʽ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ : 

 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʧʦʙʫʜʦʚʽ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ 

ʬʘʩʘʜʽʚ ʩʧʦʨʫʜʠ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʦʯʥʽʩʪʴ, ʜʣʷ ʮʴʦʛʦ ʚ ʋʢʨʘʾʥʽ ʫ ʥʘʩ ʻ 

ʜʝʢʽʣʴʢʘ ʧʝʨʝʣʽʢʽʚ ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʠʤʠ 

ʢʝʨʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʙʤʽʨʽʚ ʬʘʩʘʜʽʚ ʩʧʦʨʫʜʠ : 

     Å ɼɹʅ ɸ.2.1-1-2014  çɯʥʞʝʥʝʨʥʽ ʚʠʰʫʢʫʚʘʥʥʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘè 

Å ɼɹʅ ɺ.1.3-2:2010 çɻʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʚ ʙʫʜʽʚʥʠʮʪʚʽè 

Å ʅʘʢʘʟ ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʅʘ ʚʠʢʦʥʘʥʥʷ ʩʪʘʪʪʽ 23 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ "ʇʨʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ" 

Å ɻʆʉʊ ʈ 1.0-2012. 

1.2 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ 
ʩʧʦʨʫʜʠ : 

 

ʇʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʦʛʦ ʙʫʜʠʥʢʫ ʘʙʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʨʦʚʠʥʥʠʭ 

ʙʫʜʽʚʝʣʴ ʟʽ ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʬʘʩʘʜʫ ʥʝʦʙʭʽʜʥʝ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʦʤʝʪʨʽʾ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʦʩʥʦʚʥʠʭ, ʪʘʢ ʽ ʜʦʜʘʪʢʦʚʠʭ. ʎʽ ʜʘʥʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʬʘʩʘʜʥʠʭ ʙʫʜʽʚʝʣʴʥʦ-

ʤʦʥʪʘʞʥʠʭ ʟʘʭʦʜʽʚ, ʚʩʪʘʥʦʚʣʶʚʘʥʠʭ ʚʽʢʦʥʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʰʠʭ ʨʦʙʽʪ ʥʘʜ 
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ʣʠʮʴʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ ʽ ʦʪʨʠʤʘʪʠ ʾʭ ʜʦʧʦʤʘʛʘʻ ʛʝʦʜʝʟʠʯʥʘ 

ʟʡʦʤʢʘ ʬʘʩʘʜʽʚ. 

ʋ ʥʘʰ ʯʘʩ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ  ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʙʣʠʩʢʘʚʠʯʥʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʽ ʧʨʦʛʨʝʩ ʥʝ ʦʙʽʡʰʦʚ ʩʪʦʨʦʥʦʶ ʛʝʦʜʝʟʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ. ɿʥʽʤʘʥʥʷ 

ʬʘʩʘʜʽʚ, ʟʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʪʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʶ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʷʢʽʩʥʦ ʽ ʦʧʝʨʘʪʠʚʥʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 

ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʦʤ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʥʘʚʯʘ ʩʭʝʤʘ ʚʠʨʦʙʣʝʥʠʭ ʷʢ ʢʽʥʮʝʚʠʭ, ʪʘʢ ʽ ʧʨʦʤʽʞʥʠʭ ʨʦʙʽʪ ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʥʪʠʣʴʦʚʘʥʠʭ ʬʘʩʘʜʽʚ, ʣʦʤʝʣʝʡ, ʥʘʧʨʘʚʣʷʶʯʠʭ ʽ ʪ. ʜ. ɼʘʥʘ 

ʟʡʦʤʢʘ ʜʦʟʚʦʣʠʪʴ ʜʦʚʝʩʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ 

ʤʦʥʪʘʞʥʠʭ ʦʧʝʨʘʮʽʡ, ʾʭ ʧʨʘʚʠʣʴʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʫʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʣʘʜʥʦʛʦ ʽ ʪʦʯʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʩʫʯʘʩʥʽʰʝ ʦʙʣʘʜʥʘʥʥʷ, ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʤʝʪʦʜʠ 

ʧʦʙʫʜʦʚʠ ʙʽʯʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʯʘʩʪʠʥʠ; 

A. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ : 

 

ü ʊʘʢʽ ʷʢ  3D ʩʢʘʥʫʚʘʥʥʷ ʬʘʩʘʜʫ (ʃɸɿɽʈʅɽ ʉʂɸʅʋɺɸʅʅʗ) - 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʷʢʽʩʥʦʾ 

ʧʦʙʫʜʦʚʠ ʧʨʦʝʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʻ 3D-ʩʢʘʥʫʚʘʥʥʷ ʬʘʩʘʜʫ. ɺʘʞʣʠʚʽʩʪʴ ʤʝʪʦʜʫ 

ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʚʠʤʽʨʽʚ ʩʢʣʘʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʩʧʦʨʫʜ ʯʠ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʘʤôʷʪʦʢ, ʜʝ ʚ ʝʣʝʤʝʥʪʘʭ ʬʘʩʘʜʫ ʧʨʠʩʫʪʥʻ 

ʦʟʜʦʙʣʝʥʥʷ, ʢʦʣʦʥʠ ʽ ʪʘʢʝ ʽʥʰʝ. 

ʉʫʪʴ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʤʽʨʶʚʘʥʥʽ 

ʩʫʢʫʧʥʦʩʪʽ ʪʦʯʦʢ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʾ ʩʢʘʥʫʶʯʦʾ ʩʠʩʪʝʤʠ (ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʘʙʦ ʣʽʜʘʨʘ). 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʨʠʣʘʜʫ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʽ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʻ ʪʨʠʚʠʤʽʨʥʘ ʪʦʯʢʦʚʘ ʤʦʜʝʣʴ (ʩʢʘʥ, 
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ʭʤʘʨʘ ʪʦʯʦʢ) ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ 

ʪʦʯʦʢ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ X, Y, Z. 

 

ʈʠʩ1.2.1. 3D ʩʢʘʥʫʚʘʥʥʷ ʬʘʩʘʜʫ (ʃɸɿɽʈʅɽ ʉʂɸʅʋɺɸʅʅʗ) 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʨʦʙʽʪ ʻ ʪʝ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʨʘʟʫ ʥʘʙʫʚʘʻ 

ʮʠʬʨʦʚʦʛʦ ʚʠʛʣʷʜʫ, ʤʦʜʝʣʴ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ 

ʦʜʨʘʟʫ ʽ ʨʦʟʧʦʯʘʪʠ ʥʝʦʙʭʽʜʥʫ ʨʦʙʦʪʫ. ʅʘ ʦʩʥʦʚʽ ʚʠʤʽʨʽʚ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 

ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʩʷʛ ʤʘʡʙʫʪʥʽʭ ʨʦʙʽʪ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʟʝʤʥʝ ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ 

ʚʠʩʦʪʥʽ ʦʙôʻʢʪʠ ʧʦʪʨʽʙʥʦ ʦʙʠʨʘʪʠ ʧʨʠʣʘʜʠ ʟ ʚʠʩʦʪʦʶ ʜʘʣʴʥʽʩʪʶ ʜʽʾ ʽ 

ʪʦʯʥʽʩʪʶ. 

ʊʨʽʘʥʛʫʣʷʮʽʡʥʽ ʩʢʘʥʝʨʠ, ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜ ʧʨʷʤʦʾ ʢʫʪʦʚʦʾ ʟʘʩʽʯʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ ʦʙôʻʢʪʘ, ʤʘʶʪʴ ʪʦʯʥʽʩʪʴ ʚʽʜ 50 ʤʢʤ ʜʦ 0,3 ʤʤ ʧʨʠ 

ʜʘʣʴʥʦʩʪʽ ʜʽʾ ʚʽʜ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 25 ʤ. ʆʙʤʝʞʝʥʘ ʜʘʣʴʥʽʩʪʴ ʜʽʾ, 

ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʚʠʩʦʪʥʠʭ ʦʙôʻʢʪʽʚ, 

ʚʠʢʣʶʯʘʻ ʪʨʽʘʥʛʫʣʷʮʽʡʥʽ ʩʢʘʥʝʨʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ. 

ɺ ʬʘʟʦʚʦʤʫ ʤʝʪʦʜʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʚʠʤʽʨʶʻʪʴʩʷ ʨʽʟʥʠʮʷ ʬʘʟ 

ʚʠʭʽʜʥʦʾ ʪʘ ʚʭʽʜʥʦʾ ʭʚʠʣʴ ʩʚʽʪʣʘ. ʉʢʘʥʝʨʠ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʜʽʙʥʘ 

ʪʝʭʥʦʣʦʛʽʷ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦ 1 

ʤʽʣʴʡʦʥʘ ʪʦʯʦʢ ʚ ʩʝʢʫʥʜʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 ʤʤ, ʧʨʠ ʮʴʦʤʫ ʜʘʣʴʥʽʩʪʴ ʜʽʾ 

ʜʦʩʪʷʛʘʻ 300 ʤʝʪʨʽʚ. 

ɺ ʽʤʧʫʣʴʩʥʦʤʫ ʤʝʪʦʜʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʚʠʤʽʨʶʻʪʴʩʷ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʽʤʧʫʣʴʩʫ. ʉʢʘʥʝʨ ʚʠʧʫʩʢʘʻ ʢʦʨʦʪʢʽ ʩʚʽʪʦʚʽ 
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ʽʤʧʫʣʴʩʠ ʪʘ ʚʠʤʽʨʶʶʪʴ ʯʘʩ, ʟʘ ʷʢʠʡ ʩʚʽʪʣʦ, ʚʽʜʙʠʪʝ ʚʽʜ ʧʨʝʜʤʝʪʘ, 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ. ʊʘʢʠʡ ʩʢʘʥʝʨ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 3-6 ʤʤ 

ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 100 ʪʠʩʷʯ ʪʦʯʦʢ ʚ ʩʝʢʫʥʜʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʪʘʥʴ, 

ʚʠʤʽʨʶʚʘʥʘ ʜʘʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 6 ʢʤ.  

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʙʦʨʦʤ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʞʝʥʝʨʥʽ 

ʦʙôʻʢʪʠ: 

- ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ; 

- ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ; 

- ʧʦʚʥʦʪʫ ʽ ʜʝʪʘʣʴʥʽʩʪʴ ʤʝʪʦʜʫ ʟʙʦʨʫ ʜʘʥʥʠʭ; 

- ʤʠʪʪʻʚʫ ʪʨʠʚʠʤʽʨʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ 

- ʤʽʥʽʤʘʣʴʥʠʡ ʚʣʠʚ çʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫè 

ʗʢʽʩʥʦ ʧʨʦʚʝʜʝʥʝ 3D ʩʢʘʥʫʚʘʥʥʷ ʬʘʩʘʜʫ ï ʟʘʜʦʚʦʣʝʥʥʷ ʟ ʥʝʜʝʰʝʚʠʭ. 

ɺʠʩʦʢʘ ʮʽʥʘ ʧʦʩʣʫʛʠ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʦʪʝ ʩʘʤʝ ʪʨʠʚʠʤʽʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʜʦʧʦʤʦʞʝ ʚʘʤ ʟʝʢʦʥʦʤʠʪʠ 

ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʚʠʤʽʨʽʚ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʦʞ 

ʯʘʩ ʥʘ ʧʦʙʫʜʦʚʫ ʢʨʝʩʣʝʥʴ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ. 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʽʚ ʩʧʦʨʫʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʅʃʉ 

ʥʘʤ ʧʦʪʨʽʙʥʦ : 

I. ʅʘʟʝʤʥʳʡ ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ (ʅʃʉ) 

 

II.ʢʦʤʧʣʝʢʪʳ ʩʬʝʨ ʠ ʧʣʦʩʢʠʝ ʤʘʨʢʠ ʜʣʷ 3D-ʩʢʘʥʝʨʦʚ 

ɼʣʷ ʰʠʪʪʷ ʤʽʞ ʩʪʘʥʮʽʷʤʠ ʅʃʉ 
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III.GPS-ʧʨʠʡʤʘʯ ʘʙʦ ʪʘʭʝʦʤʝʪʨ ʜʣʷ ʧʦʙʫʜʦʚʠ  

ʛʝʦʜʝʟʠʯʥʠʭ ʦʧʦʨʥʠʭ ʤʝʨʝʞ  

 

IV. Autodesk RECAP ʧʨʦʛʨʘʤʘ ʦʙʨʦʙʢʠ  

ʜʘʥʠʭ ʅʃʉ 

 

 

ü UAV ʤʝʪʦʜʫ ʧʨʠ ʟʥʽʤʘʥʥʽ ʬʘʩʘʜʽʚ 

ʉʧʦʯʘʪʢʫ ʧʦʛʦʚʦʨʠʤʦ ʧʨʦ ʬʦʪʦʛʨʘʤʤʝʪʨʽʶ ʚ ʮʽʣʦʤʫ, ʘ ʧʦʪʽʤ 

ʧʝʨʝʡʜʝʤʦ ʜʦ ʤʝʪʦʜʫ UAV. ʎʝʡ ʤʝʪʦʜ ʻ ʩʪʘʨʠʤ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ 

ʢʦʨʝʣʷʮʽʾ ʟʦʙʨʘʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʛʦʤʦʣʦʛʽʯʥʽ ʪʦʯʢʠ. 

ʎʷ ʨʦʙʦʪʘ ʻ ʥʘʜʪʦ ʚʠʩʥʘʞʣʠʚʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʣʶʜʠʥʦʶ ʫ ʚʝʣʠʢʠʭ 

ʤʘʩʰʪʘʙʘʭ ʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʊʦʤʫ ʮʽʣʢʦʤ 
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ʣʦʛʽʯʥʦ, ʱʦ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʛʨʘʤʠ ʙʫʣʠ ʜʝʤʦʢʨʘʪʠʟʦʚʘʥʽ ʣʠʰʝ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ, ʦʩʢʽʣʴʢʠ ʩʫʧʝʨʢʦʤʧ'ʶʪʝʨʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʮʴʦʛʦ ʪʠʧʫ 

ʦʧʝʨʘʮʽʡ, ʥʘʙʘʛʘʪʦ ʤʝʥʰ ʧʨʠʜʘʪʥʽ, ʥʽʞ ʩʫʯʘʩʥʽ ʥʘʩʪʽʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʷʢʽ 

ʪʝʧʝʨ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʂʦʨʝʣʷʮʽʷ ʟʦʙʨʘʞʝʥʴ - ʮʝ ʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʤʦʣʦʛʽʯʥʠʭ 

ʧʽʢʩʝʣʽʚ ʥʘ ʚʠʟʥʘʯʝʥʽʡ ʧʣʦʱʠʥʽ. ɸʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʟʘʤʽʥʶʶʪʴ 

ʣʶʜʩʴʢʠʡ ʟʽʨ, ʘʩʦʮʽʶʶʯʠ ʙʫʜʴ-ʷʢʫ ʪʦʯʢʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ɸ ʟ ʛʦʤʦʣʦʛʽʯʥʦʶ 

ʪʦʯʢʦʶ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ɺ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʢʦʤʧ'ʶʪʝʨ ʘʣʛʦʨʠʪʤʽʯʥʦ ʟʯʠʪʫʻ 

ʩʮʝʥʫ ʚ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʤʫ ʨʝʞʠʤʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʦʞʥʦʾ ʪʦʯʢʠ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʦʛʣʷʜʫ 

ʨʦʙʠʪʴ ʨʦʟʨʘʭʫʥʢʠ ʧʦʣʦʞʝʥʥʷ ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʜʽʣʫ ʧʦʭʠʙʢʠ, ʟʙʽʣʴʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʦʙʩʷʛ 3D-ʤʦʜʝʣʶʚʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʟ ʥʘʩ ʚʞʝ ʙʘʯʠʣʠ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ, ʩʘʤʽ 

ʪʦʛʦ ʥʝ ʧʽʜʦʟʨʶʶʯʠ: 3D ʤʽʩʪʘ ʚ Google Maps/Earth. 

 

 ʈʠʩ 1.2.2 ʅʴ-ʁʁʦʨʢ - 3D ʤʦʜʝʣʴ ʤʽʩʪʘ, ʦʪʨʠʤʘʥʘ ʤʝʪʦʜʦʤ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ 

ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʪʘʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ: 

- ʩʢʦʨʦʯʝʥʥʷ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ, 

- ʧʽʜʚʠʱʝʥʘ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ, 

- ʘʢʪʫʘʣʽʟʘʮʽʷ 3D-ʤʦʜʝʣʝʡ (ʟʤʽʥʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʥʝʩʝʥʥʷ, ʧʦʣʽʧʰʝʥʥʷ ʽ ʪ.ʜ.) 
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- ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, 

- ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʦʨʪʦʬʦʪʦʧʣʘʥʽʚ ʪʦʱʦ. 

ʄʠ ʧʦʙʘʯʠʣʠ, ʱʦ ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ - ʮʝ ʪʝʭʥʽʢʘ ʬʽʢʩʘʮʽʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʾ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʬʦʪʦʛʨʘʬʽʡ. 

ɿʡʦʤʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʽʜ ʯʘʩ "ʥʘʟʝʤʥʠʭ" ʧʦʭʦʜʽʚ: ʣʶʜʠʥʘ ʘʙʦ 

ʤʘʰʠʥʘ, ʦʩʥʘʱʝʥʘ ʬʦʪʦʜʘʪʯʠʢʘʤʠ, ʨʦʙʠʪʴ ʟʥʽʤʢʠ ʟ ʟʝʤʣʽ. ʊʘʢʦʞ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʝʨʦʬʦʪʦʟʡʦʤʢʘ ʟ ʣʽʪʘʢʘ, ʙʝʟʧʽʣʦʪʥʠʢʘ ʘʙʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʽʥʰʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʬʦʪʦʜʘʪʯʠʢʫ ʣʽʪʘʪʠ. ʅʘʨʝʰʪʽ, 

ʽʥʩʪʨʫʤʝʥʪʠ ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʤʠ. 

ɼʣʷ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʥʘʩ ʮʽʢʘʚʠʪʴ UAV ʤʝʪʦʜ, ʪʦʤʫ ʤʠ ʦʧʠʰʝʤʦ ʮʝʡ 

ʤʝʪʦʜ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ   

ü ʊʘʢʦʞ ʽʩʥʫʻ ʤʝʪʦʜ ɸʝʨʦʬʦʪʦʟʡʦʤʢʠ LiDAR ʧʨʠ ʟʡʦʤʮʽ ʬʘʩʘʜʽʚ  

LiDAR ʘʙʦ "Light Detection And Ranging" - ʮʝ ʤʝʪʦʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚʽʪʣʦ ʫ ʚʠʜʠʤʦʤʫ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʘʙʦ 

ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ. ɺʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʽʜʨʦʣʦʢʘʪʦʨʘ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʢʫʩʪʠʯʥʽ ʭʚʠʣʽ, ʽ ʨʘʜʘʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʘʜʽʦʭʚʠʣʽ. 

ɺʠʥʠʢʥʫʚʰʠ ʫ ʚʽʡʩʴʢʦʚʽʡ ʩʬʝʨʽ, ʧʦʚʽʪʨʷʥʠʡ LiDAR ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ. 

ɼʘʥʠʡ LiDAR ʩʝʥʩʦʨ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʝ 

ʧʦʪʨʽʙʥʘ ʪʦʧʦʛʨʘʬʽʷ ʘʙʦ ʥʘʚʽʪʴ ʤʽʢʨʦʪʦʧʦʛʨʘʬʽʷ: ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʦʮʽʥʢʘ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʪʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʙ'ʻʤʽʚ (ʚʠʾʤʦʢ, ʩʢʣʘʜʽʚ, ʥʘʩʠʧʽʚ ʽ 

ʪ.ʜ.), ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʣʷʥʦʢ ʘʙʦ ʧʘʤ'ʷʪʥʠʢʽʚ, ʙʫʜʽʚʝʣʴ ʽ ʪ.ʜ., ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʦʩʪʘʥʥʽʭ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʟʴ ʨʦʩʣʠʥʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʩʝʨʝʜʠʥʽ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ (ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʱʽʣʴʥʦʩʪʽ) ʪʘ ʧʽʜ ʥʠʤ (ˇʨʫʥʪ). 
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ʈʠʩ1.2.5 ʃʽʜʘʨ YellowScan VX-20 LiDAR ʧʽʜ ʜʨʦʥʦʤ DJI Matrice 600 

 

- ʇʦʻʜʥʘʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʟ ʣʘʟʝʨʥʠʤ ʜʠʩʪʘʥʮʽʡʥʠʤ ʟʦʥʜʫʚʘʥʥʷʤ 

(LiDAR) 

ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʛʘʣʫʟʽ ʪʦʧʦʛʨʘʬʽʾ. ɺʦʥʘ 

ʚʠʟʥʘʯʘʻ ʦʙ'ʻʤʠ ʪʘ ʨʦʟʤʽʨʠ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ ʦʙ'ʻʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʥ 

ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʤʧʣʝʢʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʘʡʦʥʫ ʚʪʨʫʯʘʥʥʷ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ 

ʧʦʻʜʥʘʥʠʡ ʟ ʧʦʚʽʪʨʷʥʠʤ LiDAR, ʦʩʢʽʣʴʢʠ ʮʽ ʜʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ 

ʦʜʥʫ. 

ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ʧʨʠʭʦʜʠʪʴ ʥʘ ʟʤʽʥʫ, ʢʦʣʠ ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ 

ʜʦʩʷʛʘʻ ʩʚʦʾʭ ʤʝʞ. ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ʚʠʩʚʽʪʣʶʻ ʜʽʣʷʥʢʠ, ʷʢʽ ʥʝ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʯʽʪʢʠʡ ʬʦʢʫʩ ʥʘ ʬʦʪʦʛʨʘʬʽʷʭ. ɺʠʧʨʦʤʽʥʶʚʘʥʽ ʩʚʽʪʣʦʚʽ 

ʧʨʦʤʝʥʽ ʧʨʦʥʠʢʘʶʪʴ ʢʨʽʟʴ ʯʘʛʘʨʥʠʢ ʽ ʚʩʽ ʚʠʜʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʚʠʟʥʘʯʘʶʯʠ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ. LiDAR ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʠʷʚʣʝʥʥʶ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʥʶ ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʢ, ʪʘʢʠʭ ʷʢ ʟʩʫʚʠ ˇʨʫʥʪʫ. ɿ ʡʦʛʦ 

ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʥʪʫʨʠ ʟʦʥ ʨʠʟʠʢʫ, ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʪʘ ʟʘʧʣʘʚ. 

 

ü ɺʠʤʽʨʶʚʘʥʥʷ ʧʦ ʜʝʢʽʣʴʢʦʭ ʟʦʙʨʘʞʝʥʥʷʭ  
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ɼʘʥʦʛʦ ʤʝʪʦʜʫ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʦʙʤʽʨʥʽ ʢʨʝʩʣʝʥʥʷ 

ʬʘʩʘʜʽʚ ʙʫʜʽʚʣʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʶ ʢʘʤʝʨʦʶ ʨʦʙʠʪʴʩʷ ʢʽʣʴʢʘ 

ʟʥʽʤʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʧʨʘʢʪʠʯʥʦ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʪʨʽʙʥʦʛʦ ʨʘʢʫʨʩʫ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʥʘ ʦʮʠʬʨʦʚʫʚʘʣʴʥʽʡ ʧʣʘʩʪʠʥʽ ʥʘ ʬʦʪʦʛʨʘʬʽʷʭ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʝʣʝʤʝʥʪ ʚʽʜʦʤʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʤʘʩʪhʘʙʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʽʨʢʠ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʥʽʚʝʣʽʨʥʦʾ ʧʣʘʥʢʠ ʥʘ ʦʙ'ʻʢʪʽ, ʷʢʠʡ ʚʠʜʥʦ ʥʘ 

ʟʥʽʤʢʘʭ. ɼʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʷʢʱʦ ʥʘ ʦʙ'ʻʢʪʽ ʚʽʜʩʫʪʥʽ 

ʦʧʦʨʥʽ ʪʦʯʢʠ) ʥʘ ʟʥʽʤʢʘʭ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʦ ʜʚʽ ʪʦʯʢʠ ʥʘ ʢʦʞʥʫ 

ʢʦʦʨʜʠʥʘʪʥʫ ʚʽʩʴ. 

ʗʢ ʽ ʫ ʚʩʽʭ ʨʦʙʦʪʘʭ ʻ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʜʣʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʤʠ 

ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ : 

ʇʝʨʝʚʘʛʠ 

- ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʙʘʟʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʚʩʽʭ ʪʝʭʥʽʯʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʰʫʢʫʚʘʥʴ. 

- ɼʦʢʫʤʝʥʪʘʣʴʥʘ ʮʽʥʥʽʩʪʴ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ. 

- ʌʦʪʦʛʨʘʬʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʦʬʽʩʽ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 

- ɻʘʨʘʥʪʦʚʘʥʘ ʢʦʤʧʣʝʢʪʥʽʩʪʴ ʚʠʜʠʤʠʭ ʯʘʩʪʠʥ. 

- ʂʫʪ, ʟ ʷʢʦʛʦ ʟʨʦʙʣʝʥʦ ʬʦʪʦ, ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʚʧʣʠʚʫ. 

- ʊʨʠʚʠʤʽʨʥʘ ʦʙʨʦʙʢʘ.  

ʅʝʜʦʣʽʢʠ 

- ʅʝʤʦʞʣʠʚʦ ʜʣʷ ʬʘʩʘʜʽʚ ʟʽ ʩʢʣʘʜʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤʠ ʪʦʯʢʘʤʠ ʽ ʜʣʷ 

ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

- ʄʝʥʰ ʪʦʯʥʠʡ, ʥʽʞ ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʽʷ. 
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B. ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ : 

ü ʊʘʭʝʦʤʝʪʨʠʯʥʝ ʟʥʽʤʘʥʥʷ ï ʮʝ ʦʜʠʥ ʟ ʚʠʜʽʚ ʧʣʘʥʦʚʦ-ʚʠʩʦʪʥʦʛʦ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʪʦʙʪʦ ʟʥʽʤʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʦʪʨʠʤʫʶʪʴ ʷʢ ʧʣʘʥ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʪʘʢ ʽ ʾʭʥʶ ʚʠʩʦʪʫ, ʘ ʪʘʢʦʞ ʬʦʨʤʫ 

ʨʝʣʴʻʬʫ. 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʣʦʧʦʚʝʨʭʦʚʠʭ 

ʙʫʜʽʚʝʣʴ ʟ ʧʣʦʩʢʠʤʠ ʬʘʩʘʜʘʤʠ ʽ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʝʪʘʣʝʡ. 

ʃʽʥʽʡʥʦ-ʢʫʪʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʣʽʥʽʡʥʦ-ʢʫʪʦʚʽ ʘʙʦ ʧʦʣʷʨʥʽ ʟʘʩʽʯʢʠ) 

 

ɼʣʷ ʧʨʦʝʢʪʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʙʤʽʨʥʠʭ ʧʣʘʥʽʚ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ 

ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʠʤʠ ʚʠʤʽʨʘʤʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʦʧʦʨʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ, ʅʘ ʩʴʦʛʦʜʥʽ ʦʧʦʨʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ʤʦʞʝ 

ʙʫʜʫʚʘʪʠʩʷ ʤʝʪʦʜʦʤ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ, ɻʅʉʉ ʤʝʪʦʜʦʤ, ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦ-

ʢʫʪʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ ʚʠʭʽʜʥʠʭ ʧʫʥʢʪʽʚ (ʉʪʘʥʮʽʾ), ʽʟ 

ʮʠʭ ʧʫʥʢʪʽʚ ʤʝʨʝʞʽ ʤʠ ʤʦʞʝʤʦ ʧʦʯʠʥʘʪʠ ʙʫʜʫʚʘʪʠ  ʥʘʰʫ ʦʧʦʨʥʫ ʛʝʦʜʝʟʠʯʥʫ 

ʤʝʨʝʞʫ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥʴ, ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʝʨʝʞʽ ʜʘʥʠʤ 

ʩʧʦʩʦʙʦʤ ʚʠʤʽʨʶʶʪʴʩʷ ʷʢ ʢʫʪʠ ʪʘ ʽ ʚʽʜʜʘʣʽ ʤʽʞ ʧʫʥʢʪʘʤʠ (ʚʠʢʦʥʫʚʘʪʠ 

ʪʘʭʝʦʤʝʪʨʦʤ). ʄʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʴ ʷʢ ʚʩʽ ʢʫʪʠ ʽ ʚʽʜʜʘʣʽ, ʪʘʢ ʽ ʣʠʰʝ ʯʘʩʪʠʥʘ 

ʟ ʥʠʭ (ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ). ʇʦʙʫʜʦʚʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʥʠʭ ʭʦʜʽʚ, ʪʨʠʢʫʪʥʠʢʽʚ, ʚ ʷʢʠʭ 



14 

 

ʚʠʤʽʨʶʶʪʴʩʷ ʢʫʪʠ ʪʘ ʩʪʦʨʦʥʠ ʘʙʦ ʯʦʪʠʨʠʢʫʪʥʠʢʽʚ, ʚ ʷʢʠʭ ʚʠʤʽʨʶʶʪʴʩʷ 

ʢʫʪʠ, ʩʪʦʨʦʥʠ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʽʘʛʦʥʘʣʽ.  

ɺʩʽ ʜʝʪʘʣʽ ʬʘʩʘʜʫ ʚʠʤʽʨʶʶʪʴʩʷ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʠʭ ʟʘʩʽʯʦʢ. 

ʇʦʪʽʤ ʥʘʜ ʚʠʭʽʜʥʦʶ ʪʦʯʢʦʶ ʪʘʭʝʦʤʝʪʨ ʮʝʥʪʨʫʻʪʴʩʷ, ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʦʧʦʨʥʠʡ 

ʧʫʥʢʪ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʪʘ ʚʠʢʦʥʫʶʪʴʩʷ ʣʽʥʽʡʥʽ ʪʘ ʢʫʪʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ 

ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʬʘʩʘʜʫʴ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʽ. 

 

ʂʦʞʥʘ ʜʝʪʘʣʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʝʪʠʥʽ 2-ʭ ʩʪʘʥʮʽʡ S1 ʽ S2, ʤʘʶʯʠ 

ʣʠʰʝ ʦʜʠʥ ʪʘʭʝʦʤʝʪʨ, ʥʝʦʙʭʽʜʥʦ ʜʦʙʨʝ ʚʠʟʥʘʯʠʪʠ ʪʦʯʢʠ ʥʘʚʝʜʝʥʥʷ ʜʝʪʘʣʝʡ 

ʟ S1, ʱʦʙ ʪʦʯʥʦ ʚ ʪʽ ʞ ʪʦʯʢʠ ʽ ʚ ʪʦʤʫ ʞ ʧʦʨʷʜʢʫ ʥʘʚʝʩʪʠʩʴ ʟ S2. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʠʤʽʨʠ ʚʠʢʦʥʘʥʽ, ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʯʘʩʪʠʥʠ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʘʙʦ ʚʨʫʯʥʫ. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʻ ʢʨʝʩʣʝʥʥʷ, ʢʨʝʩʣʝʥʥʷ ʚ ʥʘʰ ʯʘʩ ʨʽʜʢʦ ʤʘʣʶʶʪʴ ʚʽʜ 

ʨʫʢʠ, ʽʩʥʫʻ ʙʝʟʣʽʯ ʢʨʝʩʣʷʨʩʴʢʠʭ ʧʨʦʛʨʘʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʙʦʪʠ, ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʠ ʤʦʞʝʤʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʦʛʨʘʤʦʶ Autocad. 

ü ʈʫʯʥʠʡ ʄʝʪʦʜ  

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ, ʪʦʤʫ ʱʦ ʚʩʽ 

ʚʠʤʽʨʠ ʧʨʦʚʦʜʷʪʴʩʷ ʚʨʫʯʥʫ ʧʨʠ ʪʘʢʦʤʫ ʤʝʪʦʜʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʤʦʞʥʘ 

ʛʘʨʘʥʪʫʚʘʪʠ ʥʽʷʢʦʾ ʪʦʯʥʦʩʪʽ, ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʝʚʝʣʠʢʠʭ 

ʧʨʦʝʢʪʘʭ ʟ ʜʨʽʙʥʠʤʠ ʜʝʪʘʣʷʤʠ. 

ʄʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʽʜ ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʨʦʟʫʤʽʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʨʝʤʠʭ 

ʨʦʟʤʽʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʜʚʽʡʥʠʭ ʤʝʪʨʽʚ, ʨʫʣʝʪʦʢ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 
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ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʬʘʩʘʜʫ, ʪʘʢʽ ʷʢ ʩʪʽʥʠ, ʚʽʢʥʘ, ʜʚʝʨʽ ʽ 

ʪ.ʜ. ʽ ʟʨʦʙʠʪʠ ʢʨʝʩʣʝʥʥʷ, ʱʦʙ ʟʘʬʽʢʩʫʚʘʪʠ ʚʩʽ ʚʠʤʽʨʠ, ʟʨʦʙʣʝʥʽ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ, ʧʝʨʝʜ ʪʠʤ, ʷʢ ʩʢʣʘʩʪʠ ʦʩʪʘʪʦʯʥʠʡ ʧʣʘʥ ʬʘʩʘʜʫ. 

V ʇʝʨʝʚʘʛʠ : ʐʚʠʜʢʽ ʪʘ ʜʝʰʝʚʽ ʦʧʠʪʫʚʘʥʥʷ ; "ɿʘʡʚʽ ʚʠʤʽʨʠ" ʤʦʞʝ 

ʨʦʙʠʪʠ ʙʫʜʴ-ʭʪʦ. 

- ʄʽʥʫʩʠ : ɺʽʜʩʫʪʥʽʩʪʴ ʪʦʯʥʦʩʪʽ; ʈʠʟʠʢ ʧʦʤʠʣʦʢ. 

ü ʄʝʥʟʫʘʣʴʥʝ ʟʥʘʤʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʟʫʣʠ ( 

ʩʪʦʣʠʢʘ) ʢʽʧʨʝʛʝʣʴ. ʎʝʡ ʚʠʜ ʟʥʽʤʘʥʥʷ ʻ ʥʘʛʣʷʜʥʠʤ ʪʘʢ ʷʢ ʚʝʩʴ ʧʣʘʥ 

ʩʢʣʘʜʘʶʪʴ ʫ ʧʦʣʽ. 

ʅʝʜʦʣʽʢʠ : 

ɻʨʦʤʽʩʪʩʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ʅʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʘʪʠ ʧʦʣʴʦʚʠʭ ʪʘ ʢʘʤʝʨʘʣʴʥʠʭ 

ʨʦʙʽʪ. 

ü ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʦʜʝʨʞʘʥʥʷ ʪʽʣʴʢʠ ʢʦʥʪʫʨʥʦʾ 

ʯʘʩʪʠʥʠ ʧʣʘʥʫ ʙʝʟ ʨʝʣʴʻʬʫ. 

ü ɺʝʨʪʠʢʘʣʴʥʝ ʟʥʽʤʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʪʽʣʴʢʠ ʟʡʦʤʢʫ ʨʝʣʴʻʬʘ. 

ɿʡʦʤʢʫ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʚʝʣʽʨʘ ʪʘ ʨʝʡʢʠ. 

ü ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʧʦʻʜʥʫʻ ʰʚʠʜʢʽʩʪʴ 

ʪʘʭʽʦʤʝʪʨʠʩʥʽ ʟʡʦʤʢʠ ʪʘ ʥʘʛʣʷʜʥʽʩʪʴ ʤʝʥʟʫʘʣʴʥʦʾ. ɿʥʽʤʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʦʣʠʢʘ ʢʘʨʪʽ. 

1.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ UAV ʤʝʪʦʜʫ ʧʨʠ ʟʥʽʤʘʥʥʽ ʬʘʩʘʜʽʚ ʩʧʦʨʫʜʠ : 
 

ʄʠ ʚʞʝ ʨʦʟʧʦʚʽʜʘʣʠ, ʷʢ ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʤʦʞʝ 

ʩʪʚʦʨʠʪʠ 3D-ʤʦʜʝʣʴ ʩʧʦʨʫʜʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʩʪʠʭ ʬʦʪʦʛʨʘʬʽʡ. ʆʜʥʝ ʟ 

ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʮʴʦʛʦ ʤʝʪʦʜʫ 3D-ʮʠʬʨʫʚʘʥʥʷ ʜʦ 

ʪʦʧʦʛʨʘʬʽʾ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʝʟʧʽʣʦʪʥʠʢʽʚ ʜʣʷ ʟʡʦʤʢʠ. 

ʄʝʪʦʜ UAV, ʷʢ ʽ ʚʩʽ ʤʝʪʦʜʠ, ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʉʧʦʯʘʪʢʫ 

ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʟ UAV ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ UAV ʻ ʣʝʛʢʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ, ʟ ʷʢʦʶ ʤʦʞʥʘ 

ʟʙʠʨʘʪʠ ʜʘʥʽ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ UAV, ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʟ UAV ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʟʨʦʙʠʪʠ ʟʥʽʤʢʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ 

ʽ ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʚ 3D-ʢʘʨʪʫ ʟʘ ʤʝʥʰʠʡ ʯʘʩ ʽ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ. 

ʄʝʪʦʜʠ UAV ʜʘʶʪʴ ʜʫʞʝ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʫʞʝ 

ʥʘʜʽʡʥʠʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ 

ʮʽʣʝʡ. 

ɿʽʙʨʘʥʽ ʜʘʥʽ ʻ ʧʦʩʪʽʡʥʠʤʠ ʪʘ ʪʦʯʥʠʤʠ ʽ ʬʽʢʩʫʶʪʴ ʩʪʘʥ, ʷʢʠʡ ʽʩʥʫʚʘʚ ʥʘ 

ʤʦʤʝʥʪ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ, ʫ ʚʠʛʣʷʜʽ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʩʢʽʣʴʢʠ ʟʽʙʨʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʧʦʩʪʽʡʥʦʶ, ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʧʨʦʚʝʩʪʠ 

ʧʦʚʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʘʙʦ ʧʦʚʪʦʨʥʫ ʦʮʽʥʢʫ ʩʘʡʪʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʷʢʦʾ ʙʨʘʢʫʻ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʯʘʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ UAV ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʟʥʽʤʘʪʠ ʚʽʜʜʘʣʝʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʤʽʩʮʷ ʟ ʪʦʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ. ʎʝ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʟʘʛʨʦʟʫ 

ʙʝʟʧʝʮʽ ʢʦʤʘʥʜʠ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ. 

ʎʝ ʯʘʩʪʠʥʘ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ UAV, ʷʢʽ ʚʥʝʩʣʠ ʚʝʣʠʢʫ ʨʝʚʦʣʶʮʽʶ 

ʚ ʥʘʰ ʩʚʽʪ ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʩʬʝʨʫ ʛʝʦʜʝʟʽʾ. ʇʝʨʝʡʜʝʤʦ ʜʦ ʥʝʜʦʣʽʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ UAV. 

ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʘʙʦ ʚʟʘʛʘʣʽ ʤʘʻ ʜʚʘ ʦʩʥʦʚʥʠʭ 

ʥʝʜʦʣʽʢʠ ʜʣʷ ʪʦʧʦʛʨʘʬʽʾ. 

ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʤʘʻ ʪʝʥʜʝʥʮʽʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʦʟʜʽʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʬʦʪʦʛʨʘʬʽʡ, "ʧʦʤ'ʷʢʰʫʚʘʪʠ" ʢʨʘʾ ʦʙ'ʻʢʪʽʚ. ɻʦʩʪʨʠʡ ʢʨʘʡ ʚ 

ʨʝʘʣʴʥʦʩʪʽ ʙʫʜʝ ʥʘʙʘʛʘʪʦ ʤʝʥʰ ʧʦʤʽʪʥʠʤ ʫ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽʡ ʤʦʜʝʣʽ, 

ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʭʘʨʘʢʪʝʨʥʠʭ ʧʽʢʩʝʣʽʚ ʥʘ ʬʦʪʦʛʨʘʬʽʷʭ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦʶ. 
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ʈʠʩ1.3.1 ʇʨʠʢʣʘʜ ʩʪʽʥʠ, ʟʥʷʪʦʾ ʬʦʪʦʛʨʘʤʤʝʪʨʽʻʶ ʟ ʥʘʜʪʦ ʥʠʟʴʢʦʶ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʟʜʘʻʪʴʩʷ ʧʦʤ'ʷʢʰʝʥʠʤ. 

ʇʦ-ʜʨʫʛʝ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʥʝ ʣʶʙʠʪʴ ʨʦʩʣʠʥʥʦʩʪʽ. ɼʝʨʝʚʦ ʻ ʜʫʞʝ 

ʩʢʣʘʜʥʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʽʱʦ ʪʘʢ ʥʝ ʩʭʦʞʝ ʥʘ ʣʠʩʪ ʜʝʨʝʚʘ... ʷʢ ʽʥʰʠʡ ʣʠʩʪ ʪʦʛʦ ʞ 

ʜʝʨʝʚʘ. ɸʣʝ ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʩʧʽʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʽʞ ʬʦʪʦʛʨʘʬʽʷʤʠ. ɼʦ ʪʦʛʦ ʞ, ʣʠʩʪ ʜʝʨʝʚʘ ʨʽʜʢʦ ʙʫʚʘʻ ʩʪʘʪʠʯʥʠʤ, ʯʝʨʝʟ ʨʫʭ 

ʧʦʚʽʪʨʷ. ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʚʠʤʘʛʘʻ, ʱʦʙ ʩʮʝʥʘ ʙʫʣʘ ʩʪʘʪʠʯʥʦʶ. 

ɭ ʪʘʢʦʞ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ʪʝ, ʱʦ ʟʡʦʤʢʘ ʙʝʟʧʽʣʦʪʥʠʢʦʤ 

ʥʝʤʦʞʣʠʚʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʚʽʪʣʘ. ɺʽʥ ʥʝ ʤʦʞʝ ʧʨʦʝʢʪʫʚʘʪʠ ʚʣʘʩʥʝ ʜʞʝʨʝʣʦ 

ʩʚʽʪʣʘ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʟʡʦʤʢʫ ʧʨʠ ʧʦʛʘʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ.ɺʽʥ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʢʦʣʠ ʻ ʦʙʤʝʞʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ʚ 

ʨʘʡʦʥʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʩʝʟʦʥʥʠʤʠ ʷʚʠʱʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʥʽʛʦʧʘʜ 

ʘʙʦ ʜʦʱ. ʗʢʱʦ ʻ ʨʦʩʣʠʥʥʽʩʪʴ ʘʙʦ ʜʝʨʝʚʥʠʡ ʧʦʢʨʠʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ 

ʣʽʥʽʶ ʚʠʜʠʤʦʩʪʽ ʢʘʤʝʨʠ, ʪʦʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʤʦʞʣʠʚʝ. 
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ʅʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʛʝʦʜʝʟʠʯʥʦʾ 

ʟʡʦʤʢʠ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ. 

ʊʘʙʣʠʮʷ 1.3.1 

 

 

 

 

 

 

 

 

 

ʄʝʪʦʜʠ 

 

 

 

- ʅʠʟʴʢʘ ʜʝʪʘʣʽʟʘʮʽʷ 

- ɺʘʞʢʦ ʦʪʨʠʤʘʪʠ ʣʽʧʥʠʥʫ 

ʽ ʪʧ 

- ʉʢʣʘʜʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ 

- ʅʝʦʙʭʽʜʥʽʩʪʴ ʘʙʨʠʩʫ 

 

- çʰʫʤʥʘè ʭ  ʤʘʨʘ ʪʦʯʦʢ 

- ʉʠʣʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʧʦʛʦʜʠ  

- ɺʝʣʠʢʽ ʧʦʤʠʣʢʠ ʚ 

ʪʝʤʥʠʭ ʢʫʪʘʭ ʪʘ ʟʘʪʽʥʝʥʠʭ 

ʯʘʩʪʠʥʘʭ 

- ʉʢʣʘʜʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ  

 

- ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʮʽʡ  

- ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ 

ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʩʪʘʥʽ 

 

 

 

+ ʇʦʩʪʽʡʥʽʩʪʴ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ 

+ ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʦʢʨʝʤʦʛʦ ʚʠʤʽʨʫ 

 

 

 

+ ɺʠʩʦʢʘ ʜʝʪʘʣʽʟʘʮʽʷ  

+ ʃʝʛʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ 

+ ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʨʠʩʫ 

+ ɺʠʩʦʢʘ ʥʘʦʯʥʽʩʪʴ  

 

 

 

 

 

+ ɺʠʩʦʢʘ ʜʝʪʘʣʠʟʘʮʽʷ 

+ ɺʠʩʦʢʘ ʪʦʯʥʽʯʪʴ 

ʦʢʨʝʤʦʛʦ ʚʠʤʽʨʫ  

+ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʨʦʙʢʠ 

+ ɺʠʩʦʢʘ ʥʘʦʯʥʽʩʪʴ 

+ ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʭʤʘʨʠ 

ʪʦʯʦʢ ʽ ʥʠʟʴʢʠʠʡ ʰʫʤ 

 

 

ʊʘʭʝʦʤʝʪʨʠʯʥʝ 

ʟʥʽʤʘʥʥʷ 

 

 

 

 

 

ʌʦʪʦʛʨʘʤʝʪʨʽʷ 

ʟ UAV 

 

 

 

 

 

ʃʘʟʝʨʥʝ 

ʩʢʘʥʫʚʘʥʥʷ 
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ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ 1 

ʊʦʧʦʛʨʘʬʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ: 

ʄʝʪʦʜ ʘʝʨʦʬʦʪʦʪʦʧʦʛʨʘʬʽʾ ʪʘ ʥʘʟʝʤʥʠʡ ʤʝʪʦʜ. 

ʅʘʟʝʤʥʠʡ ʤʝʪʦʜ - ʧʨʠ ʷʢʦʤʫ ʦʙ'ʻʢʪʠ, ʢʦʥʪʫʨʠ ʤʽʩʮʝʚʦʩʪʽ ʽ ʨʝʣʴʻʬ 

ʦʪʨʠʤʫʶʪʴ ʥʘ ʧʣʘʥʘʭ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʄʝʪʦʜ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ - ʧʨʠ ʷʢʦʤʫ ʟʡʦʤʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʪʦʛʨʘʬʽʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʨʦʙʣʝʥʠʭ ʟ ʣʽʪʘʢʘ, ʩʫʧʫʪʥʠʢʘ ʘʙʦ ʜʝʣʴʪʘʧʣʘʥʘ 

ʽ ʧʣʘʥʫ. ʇʽʜ ʯʘʩ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʯʘʩʪʠʥʘ ʨʦʙʽʪ ʧʦ ʩʪʚʦʨʝʥʥʶ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʧʝʨʝʥʦʩʠʪʴʩʷ ʟ ʧʦʣʴʦʚʠʭ ʫʤʦʚ ʜʦ ʢʘʤʝʨʘʣʴʥʠʭ ʮʝʭʽʚ. 

 

 

 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʮʽ ʤʝʪʦʜʠ ʪʘ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʚʰʠ ʥʘʰ ʧʨʦʝʢʪ, ʷ ʦʙʨʘʚ 

ʤʝʪʦʜ ɹʇʃɸ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ. 
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2 ʈʆɿɼɯʃ 2. ʄɽʊʆɼʆʃʆɻɯʗ ɺʀʂʆʅɸʅʅʗ ʈʆɹɯʊ ɯɿ UAV 

ɿʅɯʄɸʅʅʗ ʌɸʉɸɼʋ 

2.1 ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ : 

 

ʈʠʩ.2.1 ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʉʧʦʯʘʪʢʫ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʟʡʦʤʢʠ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʘ ʧʦʪʽʤ ʤʠ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʧʦʣʴʦʪʽʚ 

ʙʝʟʧʽʣʦʪʥʠʢʽʚ, ʧʦʣʴʦʪʠ ʙʝʟʧʽʣʦʪʥʠʢʽʚ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʽʩʽʾ ʙʝʟʧʽʣʦʪʥʠʢ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʫʥʢʪʫ 

ʧʨʠʙʫʪʪʷ, ʧʨʠʚʦʟʷʯʠ ʟ ʩʦʙʦʶ ʙʘʛʘʪʦ ʬʦʪʦʛʨʘʬʽʡ, ʟʨʦʙʣʝʥʠʭ ʧʽʜ ʯʘʩ ʧʦʣʴʦʪʫ, 

ʜʣʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʘ ʧʝʚʥʘ ʦʙʨʦʙʢʘ. ʅʘʩʪʫʧʥʠʤ ʰʘʛʦʤ ʻ ʧʝʨʝʜʘʯʘ ʟʨʦʙʣʝʥʠʭ 

ʙʝʟʧʽʣʦʪʥʠʢʦʤ ʬʦʪʦʛʨʘʬʽʡ ʪʘ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʥʘ 

ʜʫʞʝ ʧʦʪʫʞʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʚʝʣʠʢʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʗʢ ʧʨʠʢʣʘʜ, ʧʨʦʻʢʪ ʨʦʟʤʽʨʦʤ 500 ʤ ʥʘ 500 ʤ ʤʦʞʝ ʣʝʛʢʦ ʩʢʣʘʩʪʠ ʙʽʣʴʰ ʷʢ 10 

ɻʙ ʜʘʥʠʭ, ʽ ʤʠ ʧʦʯʥʝʤʦ ʦʙʨʦʙʢʫ ʚ ʦʙʨʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʨʦʛʨʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʠ ʤʦʞʝʤʦ ʚʠʢʦʥʘʪʠ ʮʶ 

ʦʙʨʦʙʢʫ, ʪʘʢʽ ʷʢ :  
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2.1.1 ʇʽʜʭʦʜʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʜʨʦʥʫ ʪʘ  ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ 

ʟʥʽʤʘʥʥʷ : 
 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʚʝʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʫ ʦʙʨʦʙʢʫ, ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʣʽʯ ʛʝʦʛʨʘʬʽʯʥʦ ʧʨʠʚ'ʷʟʘʥʠʭ ʟʥʽʤʢʽʚ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʷʢʦʩʪʽ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʨʽʟʥʽ 

ʧʘʨʘʤʝʪʨʠ ʥʘʰʦʛʦ ʧʣʘʥʫ ʧʦʣʴʦʪʫ, ʪʘʢʽ ʷʢ ʚʠʩʦʪʘ ʽ ʧʝʨʝʢʨʠʪʪʷ. 

ɺʠʩʦʪʘ ʟʥʽʤʘʥʥʷ  

 ɺʠʙʽʨ ʚʠʩʦʪʠ ʤʘʪʠʤʝ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʥʷʪʠʭ 

ʬʦʪʦʛʨʘʬʽʡ (ʩʤ/ʧʽʢʩʝʣʴ).  

ʇʦ-ʧʝʨʰʝ, ʧʦʣʴʦʪʠ ʥʘ ʤʘʣʠʭ ʚʠʩʦʪʘʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʬʦʪʦʛʨʘʬʽʡ ʟ ʤʝʥʰʦʶ ʧʣʦʱʝʶ, ʘ ʦʪʞʝ, ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʣʴʦʪʥʠʭ ʣʽʥʽʡ ʜʣʷ ʧʦʢʨʠʪʪʷ ʪʽʻʾ ʞ ʧʣʦʱʽ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʦʜʥʘʢʦʚʦʾ ʯʽʪʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ (ʫʥʠʢʥʝʥʥʷ ʨʦʟʤʠʪʠʭ ʟʦʙʨʘʞʝʥʴ), ʰʚʠʜʢʽʩʪʴ 

ʧʦʣʴʦʪʫ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʫʚʘʪʠ ʧʦ ʤʽʨʽ ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ. 

 

ʈʠʩ 2.1.1.1ʷʢ ʚʠʩʦʪʘ ʧʦʣʴʦʪʫ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʚʽʜʟʥʷʪʠʭ 

ʬʦʪʦʛʨʘʬʽʡ. 
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ʊʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʚʠʩʦʪʘ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʣʴʦʪʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʦʞʣʠʚʦ, ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ɹʇʃɸ ʟ 

ʢʘʤʝʨʦʶ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʣʽʪʘʪʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ 

ʚʠʩʦʪʽ (400' AG) ʽ ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ. 

ʇʝʨʝʢʨʠʪʪʷ 

ʆʩʢʽʣʴʢʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʪʦʯʢʠ ʧʨʠʚ'ʷʟʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʙʨʦʙʢʠ, ʬʦʪʦʛʨʘʬʽʾ ʧʦʚʠʥʥʽ ʧʝʨʝʢʨʠʚʘʪʠʩʷ 

ʤʽʞ ʢʦʞʥʦʶ ʟ ʣʽʥʽʡ ʧʦʣʴʦʪʫ ʽ ʚʟʜʦʚʞ ʣʽʥʽʾ ʧʦʣʴʦʪʫ. ʏʠʤ ʙʽʣʴʰʝ 

ʧʝʨʝʢʨʠʪʪʷ, ʪʠʤ ʣʝʛʰʝ ʦʙʨʦʙʣʷʪʠ. 

ɿʤʝʥʰʝʥʥʷ ʙʽʯʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʣʽʥʽʡ 

ʧʦʣʴʦʪʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʢʨʠʪʪʷ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʣʽʥʽʾ ʧʦʣʴʦʪʫ 

ʟʙʽʣʴʰʫʻ ʰʚʠʜʢʽʩʪʴ ɹʇʃɸ. 

 

 

ʈʠʩ 2.1.2. ʇʨʠʢʣʘʜ ʧʦʣʴʦʪʥʦʾ ʩʭʝʤʠ. 

ɿʥʦʚʫ ʞ ʪʘʢʠ, ʮʝʡ ʧʘʨʘʤʝʪʨ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ 

ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻ ʦʩʥʦʚʥʠʤ. 

ʊʦʤʫ ʚʘʞʣʠʚʦ ʟʥʘʡʪʠ ʤʽʥʽʤʘʣʴʥʝ ʧʝʨʝʢʨʠʪʪʷ ʜʣʷ ʷʢʽʩʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰ ʧʦʪʫʞʥʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʫʩʢʘʻ ʤʝʥʰʽ ʧʝʨʝʢʨʠʪʪʷ. 
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ɹʘʛʘʪʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʜʦʜʘʪʢʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʴʦʪʽʚ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞʽʚ ʙʝʟʧʽʣʦʪʥʠʢʽʚ.  

ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʜʦʟʚʦʣʷʶʪʴ "ʧʨʦʩʪʽ" ʧʣʘʥʠ ʧʦʣʴʦʪʽʚ, ʪʦʙʪʦ ʧʣʘʥʠ ʧʦʣʴʦʪʽʚ, 

ʥʘʤʘʣʴʦʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʷʢʠʡ ʧʨʠʙʣʠʟʥʦ ʚʠʟʥʘʯʘʻ waypoints (ʪʦʯʢʠ ʯʝʨʝʟ 

ʷʢʽ ʧʦʚʠʥʝʥ ʙʫʜʝ ʧʨʦʣʝʪʽʪʠ ʙʝʟʧʽʣʦʪʥʠʢ). ʎʝʡ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ, ʘʣʝ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʩʢʽʣʴʢʠ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʙʘʞʘʥʠʭ ʤʘʨʰʨʫʪʥʠʭ ʪʦʯʦʢ ʤʘʻ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ 

ʟʘʟʜʘʣʝʛʽʜʴ. 

ʅʘ ʱʘʩʪʷ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʦʪʨʝʙ ʬʦʪʦʛʨʘʤʤʝʪʨʽʚ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʣʘʥʠ ʧʦʣʴʦʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʚʚʝʩʪʠ ʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ ʧʦʣʴʦʪʫ. 

ɺʠʨʦʙʥʠʢʠ ʜʨʦʥʽʚ DJI ʨʦʟʨʦʙʠʣʠ ʧʨʦʛʨʘʤʫ DJI GO, ʷʢʘ ʜʦʟʚʦʣʷʻ 

"ʧʨʦʩʪʦ" ʧʣʘʥʫʚʘʪʠ ʧʦʣʴʦʪʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʟʥʘʡʪʠ ʩʫʤʽʩʥʝ ʟ DJI 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʙ ʢʨʘʱʝ ʧʽʜʭʦʜʠʣʦ ʜʣʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ 

ʨʦʙʽʪ. 

ʋ ʪʘʙʣʠʮʽ 2.1.1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʪʠʧʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʦʥʠ ʙʫʣʠ ʦʙʨʘʥʽ ʪʦʤʫ, ʱʦ ʩʫʤʽʩʥʽ ʟ ʜʨʦʥʘʤʠ 

DJI ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʙʝʟʢʦʰʪʦʚʥʦ. 
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ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʧʦʣʴʦʪʽʚ 

ʊʘʙʣʠʮʷ 2.1.1 

 

ʗʢ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʧʨʘʮʶʻ ʦʜʥʘʢʦʚʦ, 

ʦʩʢʽʣʴʢʠ ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʽʥʰʦʛʦ, ʻ ʜʚʘ ʰʣʷʭʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʽʡ: 
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- ʂʘʪʝʛʦʨʽʷ 1: (ʷʢ ʚ UgCS) ʚʚʦʜʠʪʴʩʷ ʙʘʞʘʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʽ 

ʧʨʦʛʨʘʤʘ ʚʠʟʥʘʯʘʻ ʚʠʩʦʪʫ ʧʦʣʴʦʪʫ. 

- ʂʘʪʝʛʦʨʽʷ 2: (ʷʢ ʽ ʚ Pix4D Capture), ʚʠ ʚʚʦʜʠʪʝ ʚʠʩʦʪʫ ʧʦʣʴʦʪʫ, ʽ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻ ʨʝʟʫʣʴʪʫʶʯʫ ʚʽʜʩʪʘʥʴ ʜʦ  ʟʨʘʟʢʘ ˇʨʫʥʪʫ. 

2.1.2 ʂʦʥʬʽʛʫʨʘʮʽʾ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ : 
 

ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʚʽʟʠʪʫ ʤʠ ʚʩʪʘʥʦʚʣʶʻʤʦ ʦʧʦʨʥʽ ʪʦʯʢʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʫ ʚʠʛʣʷʜʽ ʭʨʝʩʪʠʢʽʚ ʬʘʨʙʦʶ ʘʙʦ ʨʦʟʤʽʪʢʫ ʨʦʟʜʨʫʢʫʚʘʪʠ ʥʘ ʧʘʧʝʨʽ ʪʘ ʥʘʢʣʝʾʪʠ 

ʥʘ ʬʘʩʘʜʽ ʥʘʰʦʾ ʙʫʜʽʚʣʽ (ʨʠʩ2.1.2), ʱʦʙ ʾʭ ʙʫʣʦ ʚʠʜʥʦ ʥʘ ʥʘʰʠʭ 

ʬʦʪʦʛʨʘʬʽʷʭ., ʷʢʽ ʟʥʽʤʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʪʦʯʥʦʛʦ GPS. ɺʦʥʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʨʝʜ ʧʦʣʴʦʪʦʤ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʛʝʦʛʨʘʬʽʯʥʫ 

ʧʨʠʚ'ʷʟʢʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ. 

 

ʈʠʩ 2.1.2 ʈʦʟʩʪʘʚʣʷʥʥʷ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ ʟʥʘʢʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʦʜʝʟʠʯʥʦʛʦ GNSS ʧʨʠʡʤʘʯʘ 

ʇʨʠʟʥʘʯʝʥʥʷ ʮʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ - ʧʨʠʚ'ʷʟʢʘ ʛʨʫʙʦʾ ʤʦʜʝʣʽ, ʦʪʨʠʤʘʥʦʾ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʦʛʨʘʤʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ ʥʘ ʧʘʨʽ 

ʟʥʽʤʢʽʚ (ʚʥʫʪʨʽʰʥʻ ʦʨʽʻʥʪʫʚʘʥʥʷ), ʜʦ ʟʦʚʥʽʰʥʽʭ ʛʝʦʜʝʟʠʯʥʠʭ ʘʙʦ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ (ʟʦʚʥʽʰʥʻ ʦʨʽʻʥʪʫʚʘʥʥʷ). ʷʢ ʧʨʘʚʠʣʦ ʾʭ 

ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʟʦʚʥʽʰʥʽʡ ʨʘʤʮʽ ʪʘ ʚ ʩʝʨʝʜʠʥʽ ʪʝʨʠʪʦʨʽʾ 

ʟʡʦʤʢʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʣʦʢʘʮʽʾ, ʨʝʣʴʻʬʫ, ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ, ʤʘʩʰʪʘʙʫ ʪʘ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ). 
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2.1.3 ɺʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ : 
 

ʇʽʩʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘʰʠʭ ʦʧʦʨʥʠʭ ʟʥʘʢʽʚ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ, ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ - ʟʘ ʜʦʧʦʤʦʛʦʶ GPS ʧʨʠʡʤʘʯʘ ʚ ʨʝʞʠʤʽ RTK, 

ʨʝʞʠʤ RTK ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ. 

ɯʩʥʫʶʯʽ ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ (ʘʤʝʨʠʢʘʥʩʴʢʘ GPS, ʨʦʩʽʡʩʴʢʘ 

ɻʃʆʅɸʉʉ, ʢʠʪʘʡʩʴʢʘ BEIDOU ʘʙʦ ʻʚʨʦʧʝʡʩʴʢʘ Galileo) ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʧʦʚʥʝʥʽ ʪʘʢ ʟʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʨʝʢʮʽʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʛʘʨʘʥʪʫʻ ʮʽʣʽʩʥʽʩʪʴ ʮʠʭ ʢʦʨʝʢʮʽʡ. 

RTK (Real-Time Kinematic - ʢʽʥʝʤʘʪʠʢʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ) - ʤʝʪʦʜ 

ʟʥʽʤʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʨʦʙʠʪʴʩʷ ʟʘʧʠʪ, ʱʦʙ ʤʦʙʽʣʴʥʠʡ ʧʨʠʡʤʘʯ 

ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʚʠʟʥʘʯʘʚ ʢʦʦʨʜʠʥʘʪʠ ʩʚʦʛʦ ʧʦʪʦʯʥʦʛʦ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʟ ʩʘʥʪʠʤʝʪʨʦʚʦʶ ʪʦʯʥʽʩʪʶ. 

ʎʷ ʩʠʩʪʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʧʨʠʡʤʘʯʽ: ʦʜʠʥ (ʙʘʟʘ) 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʙʨʘʥʦʤʫ ʧʫʥʢʪʽ, ʪʦʜʽ ʷʢ ʽʥʰʠʡ (ʨʦʚʝʨ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʡʦʤʢʠ. 

ɹʘʟʘ ʙʫʜʝ ʘʙʦ: 

ʢʦʨʠʩʪʫʚʘʮʴʢʘ ʚʣʘʩʥʘ ʙʘʟʘ ʟ UHF-ʨʘʜʽʦʤʦʜʝʤʦʤ, ʘʙʦ GSM-ʤʦʜʝʤʦʤ 

ʯʠ ʽʥʰʠʤ ʟʦʚʥʽʰʥʽʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦʧʨʘʚʦʢ.  

ʱʦ ʥʘʣʝʞʠʪʴ ʪʨʝʪʽʡ ʦʩʦʙʽ, ʷʢʘ ʢʝʨʫʻ ʙʘʟʦʶ ʘʙʦ ʤʝʨʝʞʝʶ ʙʘʟʦʚʠʭ 

ʩʪʘʥʮʽʡ (ʟ'ʻʜʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ NTRIP-ʧʨʦʪʦʢʦʣʫ), ʽ ʥʘʜʘʻ 

ʜʘʥʽ ʨʦʚʝʨʫ ʯʝʨʝʟ GSM/GPRS ʤʦʜʝʤ. 
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ɼʣʷ ʧʝʨʝʜʘʚʘʥʥʷ RTK ʧʦʧʨʘʚʦʢ ʙʘʟʦʚʦʛʦ ʧʨʠʡʤʘʯʘ (ʙʘʟʠ) ʜʦ ʨʦʚʝʨʘ 

ʤʘʻ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʘʥʘʣ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ. 

ʇʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

- UHF ʨʘʜʽʦ 

- ʩʪʽʣʴʥʠʢʦʚʠʡ ʤʦʜʝʤ (GSM, GPRS ʘʙʦ CDMA) 

- ʽʥʰʽ ʟʦʚʥʽʰʥʽ ʧʨʠʩʪʨʦʾ (ʪʘʢʽ ʷʢ Wi-Fi ʪʘ ʽʥ.). 

 ʋʩʧʽʰʥʝ ʟʥʽʤʘʥʥʷ ʚʠʤʘʛʘʻ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʟʥʽʤʘʥʥʷ. 

 ʄʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʨʦʚʝʨʽʚ, ʧʨʠʯʦʤʫ ʢʦʞʝʥ 

ʦʪʨʠʤʫʻ ʜʘʥʽ RTK ʧʦʧʨʘʚʦʢ ʚʽʜ ʪʽʻʾ ʞ ʩʘʤʦʾ ʙʘʟʠ. 

ʂʣʶʯʦʚʽ ʤʦʤʝʥʪʠ 

- ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʫʧʝʚʥʠʪʠʩʷ, ʱʦ ʨʦʚʝʨ ʦʪʨʠʤʫʻ 

RTK ʧʦʣʦʞʝʥʥʷ (ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ). 

- ɸʥʪʝʥʥʫ ʚʽʰʢʫ ʥʝʦʙʭʽʜʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘ ʢʦʞʥʦʤʫ 

ʧʫʥʢʪʽ ʟʡʦʤʢʠ (ʷʢʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʡʤʘʯ ʟ ʢʦʤʧʝʥʩʘʮʽʻʶ 

ʥʘʭʠʣʫ). 

- ʏʘʩ ʟʡʦʤʢʠ ʥʘ ʢʦʞʥʦʤʫ ʧʫʥʢʪʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

(ʢʽʣʴʢʽʩʪʴ ʝʧʦʭ). 

- ʇʨʦʪʷʛʦʤ ʚʽʜʣʽʢʫ ʝʧʦʭ ʨʦʚʝʨ ʫʩʝʨʝʜʥʶʻ ʧʦʩʣʽʜʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ 

ʚʽʥ ʦʙʯʠʩʣʶʻ. 

- ʇʨʠ ʢʽʣʴʢʦʩʪʽ ʝʧʦʭ = 1 ʨʦʚʝʨ ʨʝʻʩʪʨʫʻ ʪʽʣʴʢʠ ʧʝʨʰʝ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ 

ʚʽʥ ʦʙʯʠʩʣʶʻ ʥʘ ʮʴʦʤʫ ʧʫʥʢʪʽ (ʥʝʤʘʻ ʫʩʝʨʝʜʥʝʥʦʛʦ ʧʦʣʦʞʝʥʥʷ). 

ʇʽʩʣʷ ʟʡʦʤʢʠ ʚʩʽʭ ʥʘʰʠʭ ʪʦʯʦʢ ʤʠ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʯʘʩʪʠʥʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʜʣʷ ʮʴʦʛʦ ʫ ʥʘʩ ʻ ʥʘʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ leica geo 

office ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʩʪʘʪʦʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ. 

2.2 ʊʝʦʨʽʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ : 
 

ʆʩʥʦʚʦʶ ʪʝʦʨʽʾ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʻ ʤʘʪʝʤʘʪʠʢʘ, ʛʝʦʜʝʟʽʷ ʟʘʙʝʟʧʝʯʫʻ  

ʬʦʪʦʛʨʘʤʤʝʪʨʽʶ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʛʫʱʝʥʥʷ  
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ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʽ ʧʣʘʥʽʚ. 

ʄʘʪʝʤʘʪʠʯʥʘ  ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʬʦʪʦʟʥʽʤʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ (ɽʆʄ), ʚ ʟʚôʷʟʢʫ ʟ ʯʠʤ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʧʦʚôʷʟʘʥʘ ʟ  ʪʝʦʨʽʻʶ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʘʙʦ ʤʦʜʝʣʝʡ  ʥʝʦʙʭʽʜʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʟʥʽʤʢʽʚ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ. 

ʗʢ ʤʠ ʛʦʚʦʨʠʣʠ ʚʠʱʝ, ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʥʘʩ ʻ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʟʴʤʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ ʚ 

ʇʆ Agisoft PhotoScan, ʰʘʛ ʟʘ ʰʘʛʦʤ. 

Agisoft PhotoScan - ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʦʥʴ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʟʘ ʾʭ 

ʬʦʪʦʛʨʘʬʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ. PhotoScan ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʚʽʜ ʤʽʥʽʘʪʶʨʥʠʭ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʘʨʪʝʬʘʢʪʽʚ ʜʦ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ ʪʘ ʛʝʥʝʨʘʮʽʾ 

ʤʘʪʨʠʮʴ ʨʝʣʴʻʬʫ ʽ ʦʨʪʦʬʦʪʦʧʣʘʥʽʚ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʤʦʜʝʣʝʡ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʫ 

PhotoScan ʻ ʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ, ʽ ʣʠʰʝ ʦʧʝʨʘʪʦʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 

ʐʘʛ 1. ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʫ PhotoScan; 

ʐʘʛ 2. ʦʛʣʷʜ ʟʘʚʘʥʪʘʞʝʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ 

ʢʘʜʨʽʚ; 

ʐʘʛ 3. ʚʠʨʽʚʥʶʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ; 

ʐʘʛ 4. ʧʦʙʫʜʦʚʘ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ; 

ʐʘʛ 5. ʧʦʙʫʜʦʚʘ ʪʨʠʚʠʤʽʨʥʦʾ ʧʦʣʽʛʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ; 

ʐʘʛ 6. ʪʝʢʩʪʫʨʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ; 

ʐʘʛ 7. ʧʦʙʫʜʦʚʘ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ; 

ʐʘʛ 8. ʧʦʙʫʜʦʚʘ ʦʨʪʦʬʦʪʦʧʣʘʥʫ; 

ʐʘʛ 9. ʝʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʋ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ ʫ ʇɿ Agisoft 

PhotoScan ʻ :  

ʘ) ʬʦʪʦʟʥʽʤʢʠ ʪʝʨʠʪʦʨʽʾ ʩʘʜʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʫ ʬʦʨʤʘʪʽ .JPG,  

ʙ) ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʽʚ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

 ʫ .txt ʬʘʡʣʽ  

ʚ) ʢʦʦʨʜʠʥʘʪʠ ʨʦʟʧʽʟʥʘʚʘʯʽʚ ʫ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʫ .txt ʬʘʡʣʽ, ʘʨʭʽʚ ʟʽ 

ʩʢʨʽʥʰʦʪʘʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʯʽʚ ʥʘ ʦʨʪʦʬʦʪʦʧʣʘʥʽ. 

ʐʘʛ 1. ɿʘʚʘʥʪʘʞʝʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʫ PhotoScan 

ɿʘʧʫʩʪʽʪʴ PhotoScan, ʫ ʨʦʟʜʽʣʽ ʇʨʦʻʢʪ ʜʦʜʘʡʪʝ ʬʦʪʦʛʨʘʬʽʾ ʚ ʙʣʦʢ (ʫ 

ʪʝʨʤʽʥʦʣʦʛʽʾ PhotoScan "Chunk"). 

 
ʈʠʩ 2.1.3 ɼʦʜʘʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʫ ʧʨʦʝʢʪ PhotoScan. 

ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʬʦʪʦʟʥʽʤʢʽʚ ʫ ʧʨʦʻʢʪ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʢʦʦʨʜʠʥʘʪʠ 

(ʰʠʨʦʪʫ, ʜʦʚʛʦʪʫ, ʚʠʩʦʪʫ ʘʙʦ XYZ ʫ ʨʘʟʽ ʣʦʢʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ). ʊʘʢʦʞ 

ʤʦʞʥʘ ʜʦʜʘʪʠ ʜʘʥʽ ʧʨʦ ʢʫʪʠ ʧʦʣʦʞʝʥʥʷ ʢʘʤʝʨʠ ʚ ʤʦʤʝʥʪ ʟʡʦʤʢʠ, ʷʢʱʦ ʚʦʥʠ 

ʻ. 
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ʈʠʩ 2.1.4 ɼʦʙʘʚʣʝʥʠʝ ʮʝʥʪʨʦʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʋ ʧʨʠʢʣʘʜʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʟʡʦʤʢʠ ʟ ʙʘʛʘʪʦʨʦʪʦʨʥʦʛʦ ʛʝʣʽʢʦʧʪʝʨʘ, ʟ 

ʢʘʤʝʨʦʶ, ʚʩʪʘʥʦʚʣʝʥʦʶ ʥʘ ʩʪʘʙʽʣʽʟʦʚʘʥʦʤʫ ʧʽʜʚʽʩʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʟʘʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ, ʟʘʧʠʩʘʥʽ ʧʦʣʴʦʪʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ, ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʇʨʠʚ'ʷʟʢʘ ʢʦʦʨʜʠʥʘʪ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʬʦʪʦʟʥʽʤʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʘʟʽ 

ʟʙʽʛʫ ʽʤʝʥʽ ʬʘʡʣʫ ʟ ʧʦʣʝʤ "ʅʘʟʚʘ" ʫ ʚʽʢʥʽ ɯʤʧʦʨʪʫ CSV. ʇʨʦʮʝʜʫʨʘ ʽʤʧʦʨʪʫ 

ʬʘʡʣʫ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʽ ʪʦʯʥʽʩʪʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʘʻ ʪʘʢʠʡ ʩʘʤʠʡ ʚʠʛʣʷʜ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʽʤ'ʷ ʨʦʟʧʽʟʥʘʚʘʯʘ ʤʘʻ ʙʫʪʠ ʫʥʽʢʘʣʴʥʠʤ, ʥʝ ʟʙʽʛʘʪʠʩʷ ʟ 

ʽʤ'ʷʤ ʽʥʰʦʛʦ ʨʦʟʧʽʟʥʘʚʘʯʘ ʘʙʦ ʬʘʡʣʫ ʬʦʪʦʛʨʘʬʽʾ. 
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ʈʠʩ 2.1.5 ɼʦʙʘʚʣʝʥʠʝ ʦʧʦʟʥʘʢʦʚ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 

ʗʢʱʦ ʬʦʪʦʛʨʘʬʽʾ ʚʞʝ ʤʘʶʪʴ ʛʝʦʪʝʛʠ ʚ ʧʦʪʨʽʙʥʽʡ ʜʣʷ ʥʘʩ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ, ʪʦ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʽʤʧʦʨʪʫ ʢʦʦʨʜʠʥʘʪ ʽʟ CSV ʬʘʡʣʫ ʥʘʤ 

ʥʝ ʜʦʚʝʜʝʪʴʩʷ. 

 

ʈʠʩ 2.1.6. ɼʦʜʘʥʽ ʮʝʥʪʨʠ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʪʘ ʦʟʥʘʢʠ ʚ ʧʨʦʻʢʪʽ PhotoScan. 
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ʐʘʛ 2. ʆʛʣʷʜ ʟʘʚʘʥʪʘʞʝʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ 

ʢʘʜʨʽʚ : 

ʅʘ ʮʴʦʤʫ ʢʨʦʮʽ ʤʠ ʤʦʞʝʤʦ ʧʝʨʝʛʣʷʥʫʪʠ ʽ ʚʠʢʣʶʯʠʪʠ ʟʥʽʤʢʠ, ʷʢʽ 

ʤʘʶʪʴ ʥʠʟʴʢʫ ʷʢʽʩʪʴ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʦʚʞʠʥʦʶ ʚʠʪʨʠʤʢʠ (ʟʤʘʱʝʥʽ 

ʟʥʽʤʢʠ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʘʜʨʽʚ ʽʟ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ 

ʧʨʦʮʝʜʫʨʫ "ʆʮʽʥʠʪʠ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ", ʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨ ʷʢʦʩʪʽ, 

ʚʠʢʣʶʯʠʪʠ ʟʤʘʱʝʥʽ ʪʘ ʥʝʨʽʟʢʽ ʟʥʽʤʢʠ (ʚʠʩʦʢʠʡ ʧʘʨʘʤʝʪʨ "ʗʢʽʩʪʴ" ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʩʦʢʽʡ ʨʽʟʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ). 

 

ʈʠʩ 2.1.7. ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ. 

ʋ ʨʦʟʜʽʣʽ ʇʨʠʚ'ʷʟʢʘ ʤʦʞʥʘ ʚʽʜʩʦʨʪʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʢʫʪʦʤ ʥʘʭʠʣʫ 

(ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʜʘʥʠʭ). ʇʽʜ ʯʘʩ ʟʡʦʤʢʠ ʟ ʜʨʦʥʽʚ ʣʽʪʘʢʦʚʦʛʦ ʪʠʧʫ 

ʥʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʢʨʝʥʫ ʘʧʘʨʘʪʘ, ʘ ʟʥʘʯʠʪʴ ʽ 

ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʦʾ ʢʘʤʝʨʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ ʢʘʤʝʨʠ ʦʙ'ʻʢʪʠʚʘ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʣʶʯʘʪʠ ʟʥʽʤʢʠ, ʟʨʦʙʣʝʥʽ ʟ ʢʨʝʥʦʤ ʧʦʥʘʜ 20-30 ʛʨʘʜʫʩʽʚ 

(ʷʢ ʫ ʧʦʟʠʪʠʚʥʠʡ, ʪʘʢ ʽ ʚ ʥʝʛʘʪʠʚʥʫ ʩʪʦʨʦʥʠ). 



33 

 

 

ʈʠʩ 2.1.8. ʉʦʨʪʫʚʘʥʥʷ ʢʘʤʝʨ ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʘ ʢʨʝʥʫ ʚ ʤʦʤʝʥʪ 

ʟʡʦʤʢʠ. 

ʐʘʛ 3. ɺʠʨʽʚʥʶʚʘʥʥʷ ʟʥʽʤʢʽʚ : 

ɺʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʫ ʄʝʥʶ - ʆʙʨʦʙʢʘ - ɺʠʨʽʚʥʷʪʠ 

ʬʦʪʦʛʨʘʬʽʾ. ʅʘ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʰʫʢ ʭʘʨʘʢʪʝʨʥʠʭ ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ ʥʘ 

ʬʦʪʦʛʨʘʬʽʷʭ, ʟʘ ʷʢʠʤʠ ʚ ʥʘʜʘʣʽ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʢʘʨʪʘ ʛʣʠʙʠʥ. 

 

ʈʠʩ 2.1.9. ʢʥʦ ʧʨʦʮʝʜʫʨʠ  

"ɺʠʨʽʚʥʷʪʠ ʬʦʪʦʛʨʘʬʽʾ" 

ʇʘʨʘʤʝʪʨʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ, ʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʤʽʥʝʥʽ. 

- ʊʦʯʥʽʩʪʴ. 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʝ ʧʦʣʦʞʝʥʥʷ 

ʢʘʤʝʨʠ, ʥʠʟʴʢʘ ʪʦʯʥʽʩʪʴ ʟʤʝʥʰʫʻ ʯʘʩ ʦʙʨʦʙʢʠ. ɼʣʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʥʶ ʪʦʯʥʽʩʪʴ ʜʣʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʥʝ 
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ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʚʜʘʥʴ 

ʩʽʣʴʩʴʢʦʛʦ, ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ), ʚʠʩʦʢʫ - ʜʣʷ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦʭʠʙʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʢʘʨʪ, ʪʦʧʦʧʣʘʥʽʚ ʤʘʣʦʛʦ ʤʘʩʰʪʘʙʫ). 

- ʇʨʝʩʝʣʝʢʮʽʷ ʧʘʨ. 

ʇʦʰʫʢ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ (ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ) ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ. ɼʣʷ ʧʨʦʻʢʪʫ 

ʟ ʚʽʜʦʤʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʮʝʥʪʨʠ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʩʝʣʝʢʮʽʶ ʟʥʽʤʢʽʚ ʟʘ ʧʨʠʚ'ʷʟʢʦʶ. ʎʝ ʚʠʢʣʶʯʠʪʴ 

ʥʘʜʣʠʰʢʦʚʽ ʦʙʯʠʩʣʝʥʥʷ "ʧʦʨʽʚʥʷʥʥʷ ʚʩʽʭ ʟ ʫʩʽʤʘ". ɼʣʷ ʜʘʥʠʭ ʟʡʦʤʢʠ ʟ 

ʜʨʦʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʈʽʚʝʥʴ ʟʝʤʣʽ (ʩʝʨʝʜʥʷ 

ʚʠʩʦʪʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʥʘ ʜʽʣʷʥʮʽ ʟʡʦʤʢʠ) ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʇʘʨʘʤʝʪʨʠ 

ʧʨʠʚ'ʷʟʢʠ ʥʘ ʚʢʣʘʜʮʽ ʇʨʠʚ'ʷʟʢʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ 

ʧʨʝʩʝʣʝʢʮʽʾ. ɼʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʟʝʤʣʽ ʤʘʶʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʜʘʥʠʤʠ ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʂʫʨʩ, ʊʘʥʛʘʞ ʽ ʈʠʩʢʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ ʥʘ ʚʢʣʘʜʮʽ 

ʇʨʠʚ'ʷʟʢʘ.  

ɼʣʷ ʧʨʠʢʣʘʜʝʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦʩʪʘʪʥʴʦ ʚʩʪʘʥʦʚʠʪʠ ʩʝʨʝʜʥʶ ʘʙʦ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ. 

ʐʘʛ 4. ɼʦʜʘʚʘʥʥʷ ʤʘʨʢʝʨʽʚ (ʦʟʥʘʢ) ʫ ʧʨʦʻʢʪ : 

ʇʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʦʟʩʪʘʥʦʚʢʫ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ 

ʟʥʘʢʽʚ ʥʘ ʬʦʪʦʟʥʽʤʢʘʭ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʝʨʽʪʴ ʧʝʨʰʫ ʦʟʥʘʢʫ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʘʮʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚʽʜʬʽʣʴʪʨʫʡʪʝ ʟʥʽʤʢʠ, ʥʘ ʷʢʽ "ʧʦʪʨʘʧʣʷʻ" 

ʮʷ ʦʟʥʘʢʘ. 
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ʈʠʩ 2.1.10. ʇʨʦʮʝʩ ʚʠʙʽʨʢʠ ʟʥʽʤʢʽʚ, ʱʦ ʤʽʩʪʠʣʠ ʦʙʨʘʥʠʡ ʨʦʟʧʽʟʥʘʚʘʯ ʽ 

ʨʦʟʩʪʘʥʦʚʢʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʡʦʛʦ ʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. 

ʇʦʪʽʤ, ʧʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʨʦʟʧʽʟʥʘʚʘʯʘ, 

ʚʢʘʟʫʡʪʝ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʯʥʽʩʪʶ ʡʦʛʦ ʮʝʥʪʨ ʥʘ ʢʦʞʥʦʤʫ ʟʥʽʤʢʫ ʟʽ ʩʧʠʩʢʫ 

ʚʽʜʬʽʣʴʪʨʦʚʘʥʠʭ ʟʘ ʤʘʨʢʝʨʦʤ. 

ʇʨʦʚʝʜʽʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʠʚ'ʷʟʢʠ ʢʦʞʥʦʛʦ ʟ ʨʦʟʩʪʘʚʣʝʥʠʭ ʥʘ ʜʽʣʷʥʮʽ 

ʤʽʩʮʝʚʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʯʽʚ. 

ʅʘ ʮʴʦʤʫ ʰʘʛʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚʩʽ ʦʛʨʽʭʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʩʪʘʥʦʚʢʦʶ, 

ʚʠʜʠʤʽʩʪʶ, ʦʜʥʦʟʥʘʯʥʠʤ ʨʦʟʫʤʽʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʯʘ. ʅʝ ʪʦʯʥʦ 

ʚʢʘʟʘʥʝ ʧʦʣʦʞʝʥʥʷ ʦʜʥʽʻʾ ʧʦʟʥʘʯʢʠ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʫʩʴʦʛʦ ʧʨʦʻʢʪʫ. 

ʇʘʤ'ʷʪʘʡʪʝ ʧʨʦ ʮʝ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʭ 

ʟʥʘʢʽʚ. 

ʐʘʛ 5. ʆʧʪʠʤʽʟʘʮʽʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʘʤʝʨ : 

ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʤʘʨʢʝʨʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʧʪʠʤʽʟʘʮʽʶ 

ʧʦʣʦʞʝʥʥʷ ʢʘʤʝʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ "ʆʧʪʠʤʽʟʘʮʽʷ ʢʘʤʝʨ". ʅʘ ʮʴʦʤʫ 

ʢʨʦʮʽ PhotoScan ʨʦʟʨʘʭʦʚʫʻ ʧʘʨʘʤʝʪʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʢʘʤʝʨ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʭʤʘʨʫ ʪʦʯʦʢ (ʨʦʟʨʷʜʞʝʥʫ ʥʘ ʧʦʪʦʯʥʦʤʫ 
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ʢʨʦʮʽ) ʥʽʙʠʪʦ ʧʨʠʚ'ʷʟʫʶʪʴ ʜʦ ʪʦʯʥʦ ʨʦʟʩʪʘʚʣʝʥʠʭ ʥʘ ʟʝʤʣʽ ʦʟʥʘʢ. ʇʨʦʮʝʩ 

ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʠʡ ʯʘʩ. 

 

ʈʠʩ 2.1.11. ʆʧʪʠʤʽʟʘʮʽʷ ʢʘʤʝʨ. 

ɸʜʘʧʪʠʚʥʝ ʫʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʢʘʤʝʨʠ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʫʪʦʯʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʢʘʤʝʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦ ʾʭʥʶ ʥʘʜʽʡʥʽʩʪʴ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʦʧʮʽʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʣʦʞʝʥʥʷ ʢʘʤʝʨ ʟʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ 

ʧʦʤʠʣʢʠ ʧʦʣʦʞʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʯʽʚ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʯʠʩʣʝʥʥʽ ʢʦʦʨʜʠʥʘʪ 

ʨʦʟʧʽʟʥʘʚʘʯʽʚ ʽ ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʾʭ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʧʦʭʠʙʢʘ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʝʨʝʚʠʱʫʻ 0.05 ʤʝʪʨʽʚ. ɿʘ ʚʝʣʠʢʦʾ ʧʦʤʠʣʢʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʯʘ ʰʫʢʘʡʪʝ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʥʘ ʟʥʽʤʢʘʭ, ʫʥʝʤʦʞʣʠʚʣʶʡʪʝ 

ʤʦʞʣʠʚʝ ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʢʦʦʨʜʠʥʘʪ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. 

ɺʝʣʠʢʠʡ ʟʘʧʘʩ ʢʽʣʴʢʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʯʽʚ, ʨʦʟʩʪʘʚʣʝʥʠʭ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʜʘʻ 

ʟʤʦʛʫ ʚʠʢʣʶʯʘʪʠ ʥʝʤʠʥʫʯʝ "ʧʨʦʙʣʝʤʥʽ" ʨʦʟʧʽʟʥʘʚʘʯʽ, ʷʢʽ ʥʝʤʠʥʫʯʝ 

ʚʠʥʠʢʘʶʪʴ, ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʩʴʦʛʦ ʧʨʦʻʢʪʫ. 

ʐʘʛ 6. ʇʦʙʫʜʦʚʘ ʱʽʣʴʥʦʾ ʭʤʘʨʠ : 

ʇʽʩʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʨʷʜʞʝʥʦʾ ʭʤʘʨʠ (ʽʟ ʟʘʛʘʣʴʥʠʭ 

ʪʦʯʦʢ ʟʥʽʤʢʽʚ) ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʧʦʙʫʜʦʚʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ (ʪʦʯʦʢ). ɼʣʷ 
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ʚʠʢʦʥʘʥʥʷ ʦʙʝʨʽʪʴ ʥʘʩʪʫʧʥʠʡ ʧʫʥʢʪ ʤʝʥʶ ʆʙʨʦʙʢʘ - ʇʦʙʫʜʫʚʘʪʠ ʱʽʣʴʥʫ 

ʭʤʘʨʫ. 

 

ʈʠʩ 2.1.12. ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ. 

ʈʝʞʠʤ ʘʛʨʝʩʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʛʣʠʙʠʥ - ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʟʘʜʘʯʽ 

ʦʙʨʦʙʢʠ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʢʦʚʦ ʧʦʟʠʮʽʦʥʦʚʘʥʠʭ ʪʦʯʦʢ. 

ʇʦʙʫʜʦʚʘ ʱʽʣʴʥʦʾ ʭʤʘʨʠ (ʪʦʯʦʢ) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʠʨʽʚʥʶʚʘʥʥʷ ʽ 

ʟʘʛʘʣʴʥʠʭ ʪʦʯʦʢ, ʟʥʘʡʜʝʥʠʭ ʫ ʤʘʩʠʚʽ ʬʦʪʦʛʨʘʬʽʡ, - ʥʘʡʙʽʣʴʰ ʨʝʩʫʨʩʦʤʽʩʪʢʝ 

ʟʘʚʜʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʣʝʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʧʨʦʮʝʩʦʨʽʚ ʜʘʩʪʴ ʟʤʦʛʫ ʟʘʦʱʘʜʠʪʠ ʯʘʩ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʪʘʢʦʞ 

ʧʦʪʨʽʙʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʤʦʞʣʠʚʦ, ʧʨʦʚʝʩʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʪʦʯʦʢ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʦʛʦ ʚʠʜʽʣʝʥʥʷ, ʪʘʢ ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʨʦʟʜʽʣʽ ɯʥʩʪʨʫʤʝʥʪʠ - ʑʽʣʴʥʘ ʭʤʘʨʘ. 

ʂʣʘʩʠʬʽʢʦʚʘʥʽ ʦʙʣʘʩʪʽ ʭʤʘʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʙʫʜʫʚʘʪʠ ʦʢʨʝʤʽ ʤʦʜʝʣʽ, 

ʥʘʧʨʠʢʣʘʜ - ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ. 

ʐʘʛ 7. ʇʦʙʫʜʦʚʘ ʪʨʠʚʠʤʽʨʥʦʾ ʧʦʣʽʛʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ : 

ʅʘ ʦʩʥʦʚʽ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ (ʘʙʦ ʯʘʩʪʠʥʠ ʭʤʘʨʠ ʚ ʨʘʟʽ ʟʨʦʙʣʝʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ) ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʙʫʜʫʻʪʴʩʷ ʤʦʜʝʣʴ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ 

ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʆʙʨʦʙʢʘ - ʇʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ. 
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ʈʠʩ 2.1.13. ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʟʘ ʜʘʥʠʤʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ ʽʟ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʟʘʜʘʯ ʛʝʦʜʝʟʽʾ ʪʘ ʢʘʨʪʦʛʨʘʬʽʾ. 

ʇʘʨʘʤʝʪʨʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʝʣʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʜʘʥʥʳʭ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ: 

ʊʠʧ ʧʦʚʝʨʭʥʦʩʪʠ ï ʂʘʨʘʪ ʚʳʩʦʪ 2.5D. ɹʫʜʝʪ ʧʦʩʪʨʦʝʥʘ ʪ.ʥ. 2.5 ʤʝʨʥʘʷ 

ʤʦʜʝʣʴ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʩʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ, ʙʝʟ ʧʦʣʥʳʭ ʠ 

ʟʘʤʢʥʫʪʳʭ ʦʙʣʘʩʪʝʡ. 

ʀʥʪʝʨʧʦʣʷʮʠʷ ï ɺʢʣʶʯʝʥʘ, ʪ.ʝ. ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʩ ʟʘʧʦʣʥʝʥʠʝʤ 

ʦʪʚʝʨʩʪʠʡ, ʟʘʤʢʥʫʪʳʭ ʦʙʣʘʩʪʝʡ ʙʝʟ ʦʙʱʠʭ ʪʦʯʝʢ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʤʦʜʝʣʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʧʦʣʠʛʦʥʦʚ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʦʟʤʦʞʥʦ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʯʠʩʣʘ ʩ ʧʦʤʦʱʴʶ ʦʧʮʠʠ 

çʋʧʨʦʩʪʠʪʴ ʤʦʜʝʣʴè (ʀʥʩʪʨʫʤʝʥʪʳ ï ʄʦʜʝʣʴ ï ʋʧʨʦʩʪʠʪʴ ʤʦʜʝʣʴ). 

ʐʘʛ 8. ʇʦʙʫʜʦʚʘ ʪʝʢʩʪʫʨʠ ʤʦʜʝʣʽ : 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʦʙʫʜʦʚʘʥʘ ʧʦʣʽʛʦʥʘʣʴʥʘ ʤʦʜʝʣʴ "ʟʘʬʘʨʙʦʚʫʻʪʴʩʷ" 

ʪʝʢʩʪʫʨʘʤʠ, ʚʟʷʪʠʭ ʽʟ ʬʦʪʦʛʨʘʬʽʡ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ 

ʆʙʨʦʙʢʘ - ʇʦʙʫʜʫʚʘʪʠ ʪʝʢʩʪʫʨʫ. ʅʠʞʯʝ - ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʪʝʢʩʪʫʨʠ ʜʣʷ ʘʝʨʦʬʦʪʦ: 
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ʈʠʩ 2.1.14.ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʪʝʢʩʪʫʨʠ. 

ʆʩʴ ʱʦ ʛʦʚʦʨʠʪʴ ʢʝʨʽʚʥʠʮʪʚʦ ʢʦʨʠʩʪʫʚʘʯʘ PhotoScan ʧʨʦ ʧʘʨʘʤʝʪʨʠ 

ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ: 

ʋ ʨʝʞʠʤʽ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ "ɸʜʘʧʪʠʚʥʠʡ ʦʨʪʦʬʦʪʦ" ʧʦʚʝʨʭʥʶ ʦʙ'ʻʢʪʘ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʣʦʩʢʫ ʯʘʩʪʠʥʫ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ ʜʽʣʷʥʢʠ. ʇʣʦʩʢʘ ʯʘʩʪʠʥʘ 

ʧʦʚʝʨʭʥʽ ʪʝʢʩʪʫʨʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʪʦʛʨʘʬʽʯʥʦʾ ʧʨʦʻʢʮʽʾ, ʪʦʜʽ ʷʢ 

ʚʝʨʪʠʢʘʣʴʥʽ ʜʽʣʷʥʢʠ ʪʝʢʩʪʫʨʫʶʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʦʯʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫʨʠ ʚ ʮʠʭ ʜʽʣʷʥʢʘʭ. ʎʝʡ ʨʝʞʠʤ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ 

ʢʦʤʧʘʢʪʥʽʰʽ ʪʝʢʩʪʫʨʠ ʜʣʷ ʩʮʝʥ, ʙʣʠʟʴʢʠʭ ʜʦ ʧʣʦʩʢʠʭ, ʟʙʝʨʽʛʘʶʯʠ ʚʦʜʥʦʯʘʩ 

ʛʘʨʥʫ ʷʢʽʩʪʴ ʪʝʢʩʪʫʨʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʽʥ 

ʙʫʜʽʚʝʣʴ). 

ʋ ʨʝʞʠʤʽ "ʆʨʪʦʬʦʪʦ" ʚʩʷ ʧʦʚʝʨʭʥʷ ʦʙ'ʻʢʪʘ ʪʝʢʩʪʫʨʫʻʪʴʩʷ ʚ 

ʦʨʪʦʛʨʘʬʽʯʥʽʡ ʧʨʦʝʢʮʽʾ. ʎʝʡ ʨʝʞʠʤ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʱʝ ʢʦʤʧʘʢʪʥʽʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʢʩʪʫʨʠ, ʥʽʞ ʫ ʨʝʞʠʤʽ "ɸʜʘʧʪʠʚʥʝ ʦʨʪʦʬʦʪʦ", ʦʜʥʘʢ 

ʚʦʜʥʦʯʘʩ ʩʠʣʴʥʦ ʟʘʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʪʝʢʩʪʫʨʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ. 

ʌʽʣʴʪʨʘʮʽʷ ʰʫʤʽʚ ʤʦʞʝ ʙʫʪʠ ʚʚʽʤʢʥʝʥʘ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʦʥʢʠʭ ʩʪʨʫʢʪʫʨ (ʜʨʦʪʽʚ, ʃɽʇ), ʽ ʜʘʩʪʴ ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʝʢʩʪʫʨʽ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʣʶʯʠʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʧʦʛʘʥʦʾ ʷʢʦʩʪʽ ʟ ʦʙʨʦʙʢʠ (ʜʠʚ. ʐʘʛ 2. ʆʛʣʷʜ ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʽ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʢʘʜʨʽʚ). 
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ʐʘʛ 9. ʇʦʙʫʜʦʚʘ ʢʘʨʪʠ ʚʠʩʦʪ :  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʚʠʩʦʪ ʦʙʠʨʘʻʤʦ ʧʫʥʢʪ ʤʝʥʶ ʆʙʨʦʙʢʘ - 

ʇʦʙʫʜʫʚʘʪʠ ʢʘʨʪʫ ʚʠʩʦʪ 

 

ʈʠʩ 2.1.15.ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʚʠʩʦʪ. 

ʅʝʚʝʣʠʢʘ ʧʨʠʤʽʪʢʘ ʥʘ ʪʝʤʫ: ʯʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʚʠʩʦʪ 

ʚʽʜ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ? ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ? ɺʽʜʧʦʚʽʜʴ ʥʘ 

ʢʘʨʪʠʥʮʽ: 

 

ʈʠʩ 2.1.16. ʎʠʬʨʦʚʘ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʽ, ʽ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ. 

 



41 

 

ʐʘʛ 10. ʇʦʙʫʜʦʚʘ ʦʨʪʦʬʦʪʦʧʣʘʥʫ : 

ʆʨʪʦʬʦʪʧʣʘʥ ʫ ʨʦʟʫʤʽʥʥʽ PhotoScan - ʚʝʨʪʠʢʘʣʴʥʘ ʧʨʦʻʢʮʽʷ ʮʠʬʨʦʚʦʾ 

ʤʦʜʝʣʽ ʟ ʥʘʢʣʘʜʝʥʦʶ ʪʝʢʩʪʫʨʦʶ ʟ ʙʝʟʣʽʯʽ ʬʦʪʦʟʥʽʤʢʽʚ. ʆʩʥʦʚʥʠʡ ʬʦʨʤʘʪ 

(ʧʨʠ ʝʢʩʧʦʨʪʽ) - GeoTIFF, ʟʘʟʚʠʯʘʡ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʇʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʫ ʤʝʥʶ ʆʙʨʦʙʢʘ - 

ʇʦʙʫʜʫʚʘʪʠ ʦʨʪʦʬʦʪʦʧʣʘʥ. 

 

ʈʠʩ 2.1.17. ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʦʨʪʦʬʦʪʦʧʣʘʥʫ. 

ʅʝ ʟʘʙʫʜʴʪʝ ʚʢʘʟʘʪʠ ʛʝʦʛʨʘʬʽʯʥʫ ʧʨʦʝʢʮʽʶ (ʟʘʟʚʠʯʘʡ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʨʦʝʢʮʽʻʶ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ). ʈʦʟʤʽʨ ʧʽʢʩʝʣʷ, 

ʚʽʥ ʞʝ ʧʨʦʩʪʦʨʦʚʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʦʨʪʦʬʦʪʦʧʣʘʥʘ, ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨ 

ʬʘʡʣʫ, ʧʨʠʯʦʤʫ ʚʧʣʠʚʘʻ ʢʚʘʜʨʘʪʠʯʥʦ. ʅʘʜʤʽʨʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝ 

ʟʘʚʞʜʠ ʟʨʫʯʥʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ, ʟʘ ʧʦʪʨʝʙʠ ʾʾ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ. 
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ʐʘʛ 11. ɽʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʽʚ : 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʚʝʨʰʝʥʘ  ̔ʦʪʨʠʤʘʥʘ 

ʭʤʘʨʘ ʪʦʯʦʢ ʘʙʦ ʪʝʢʩʪʫʨʦʚʘʥʘ ʤʦʜʝʣʴ, ʧʨʦʛʨʘʤʘ PhotoScan ʜʘʻ ʥʘʤ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʨʽʰʝʥʴ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʫ, ʪʠʧ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʠ ʦʙʠʨʘʻʤʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʤʠ ʙʫʜʝʤʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘʧʨʠʢʣʘʜ : 

¶ ɿ ʧʨʦʛʨʘʤʠ Photoscan ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ 

Wavefront (*.obj), ʷʢʠʡ ʟʙʝʨʝʞʝ ʣʠʰʝ ʩʽʪʢʫ ʪʘ ʾʾ ʪʝʢʩʪʫʨʫ. ʎʝʡ ʝʢʩʧʦʨʪ 

ʩʪʚʦʨʶʻ 4 ʬʘʡʣʠ: Block.obj (3D-ʩʽʪʢʘ), Block.mtl (ʧʘʨʘʤʝʪʨʠ ʪʝʢʩʪʫʨʠ) ʪʘ 

Block.jpg (ʪʝʢʩʪʫʨʘ). ɼʘʥʠʡ ʪʠʧ ʬʘʡʣʽʚ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʥʘʩʪʫʧʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ: 3DStudio, Cinema4D, Blender (ʙʝʟʢʦʰʪʦʚʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ), Cloud Compare, Meshlab (ʙʝʟʢʦʰʪʦʚʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ). ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 3DStudio, Cinema4D ʘʙʦ Blender 

ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʪʦʯʢʠ ʦʛʣʷʜʫ ʪʨʠʚʠʤʽʨʥʦʾ ʩʽʪʢʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ 

ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʛʨʘʥʝʡ ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʙʣʦʢʫ. 

ɽʢʩʧʦʨʪʫʡʪʝ ʩʽʪʢʫ ʷʢ Wavefront ʬʘʡʣ (ʬʦʨʤʘʪ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʢʨʠʪʠʡ ʙʽʣʴʰʽʩʪʶ 3D-ʧʨʦʛʨʘʤ)  

3D ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ) 

ʋ ʤʝʥʶ ʌʘʡʣ 

ɽʢʩʧʦʨʪʥʘ ʤʦʜʝʣʴ...  

ʆʙʠʨʘʡʪʝ OBJ 

¶ ɭ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫʚʘʪʠ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ PDF, ʘʣʝ ʚʽʥ ʤʦʞʝ 

ʯʠʪʘʪʠʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ. 

ɽʢʩʧʦʨʪ ʩʽʪʢʠ ʚ PDF ʬʘʡʣ 

ʋ ʤʝʥʶ ʌʘʡʣ 

ɽʢʩʧʦʨʪʥʘ ʤʦʜʝʣʴ... 

ɺʠʙʝʨʽʪʴ PDF 

¶ ʊʘʢʦʞ ʤʦʞʣʠʚʠʡ ʝʢʩʧʦʨʪ ʪʽʣʴʢʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʪʦʯʦʢ (ʫ ʬʦʨʤʘʪʽ 

*.PLY). ʎʝʡ ʪʠʧ ʬʘʡʣʽʚ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʥʘ CloudCompare - ʧʨʦʛʨʘʤʥʦʤʫ 
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ʟʘʙʝʟʧʝʯʝʥʥʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʨʦʙʠʪʠ ʚʝʢʪʦʨʥʽ ʨʦʟʨʽʟʠ ʚ ʭʤʘʨʽ 

ʪʦʯʦʢ. 

¶ ʅʘʨʝʰʪʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ Photoscan ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʚ ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʧʨʦʝʢʮʽʾ. ʇʨʦʙʣʝʤʘ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʨʦʝʢʮʽʡʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʤʘʻ ʤʘʩʰʪʘʙʫ ʽ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ 

ʧʨʘʚʠʣʦ ʪʨʴʦʭ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʟ ʨʦʟʤʽʨʘʤʠ ʨʝʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ. 

ʋ ʤʝʥʶ ʌʘʡʣ 

ɽʢʩʧʦʨʪ ʦʨʪʦʬʦʪʦ. 

PhotoScan ʧʽʜʪʨʠʤʫʻ ʝʢʩʧʦʨʪ ʭʤʘʨ ʪʦʯʦʢ ʫ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʘʪʘʭ: 

Wavefront OBJ ; Stanford PLY ; Format de fichier texte XYZ ; ASPRS 

LAS ; ASTM E57 ; U3D ; potree ; PhotoScan OC3 ; PDF. 

2.3 ʄʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ : 
 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ  ̔ʦʪʨʠʤʘʥʥʷ ʭʤʘʨʠ 

ʪʦʯʦʢ ʘʙʦ ʪʝʢʩʪʫʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʤʝʪʦʜʫ ʩʪʚʦʨʝʥʥʷ 

ʢʨʝʩʣʝʥʴ ʚʠʤʽʨʶʚʘʥʴ. ʍʤʘʨʘ ʪʦʯʦʢ (ʘʥʛʣ. Point cloud) - ʥʘʙʽʨ ʚʝʨʰʠʥ ʚ 

ʪʨʠʚʠʤʽʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ʎʽ ʚʝʨʰʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʦʦʨʜʠʥʘʪʘʤʠ X. Y ʽ Z ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʜʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ, ʦʪʨʠʤʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʝʢʪʫ 

ʘʙʦ ʽʥʰʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽʩʥʫʶʯʠʭ 

ʩʪʨʫʢʪʫʨ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʩʝʛʤʝʥʪʘʮʽʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʢʨʝʩʣʝʥʥʷ ʟ ʪʦʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ. 

ɿ 2014 ʨʦʢʫ, ʙʽʣʴʰʽʩʪʴ ʉɸʇʈ (ʘʥʛʣ. Computer-aided design (CAD)) 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʠʤʠ. ʋ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʤʫ ʪʘ ʚʠʟʥʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʥʘʭʦʜʠʤʦ 

ʢʦʤʧʘʥʽʶ Autodesk, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ AutoCAD, Civil 3D, Revit, 

Inventor, 3DS MAX, Fusion 360, Infraworks, Navisworks ʪʘ ʽʥ., ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʥʝ ʨʦʟʰʠʨʝʥʥʷ (.rcp ʘʙʦ .rcs) ʜʣʷ ʽʤʧʦʨʪʫ ʭʤʘʨʠ ʪʦʯʦʢ 

ʥʘ ʩʚʦʶ ʧʣʘʪʬʦʨʤʫ. 
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ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʚ ʉɸʇʈ, ʟʘʛʘʣʦʤ, 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ 5 ʢʨʦʢʽʚ, ʧʝʨʰʘ ʯʘʩʪʠʥʘ - ʟʘʚʘʥʪʘʞʝʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ 

ʧʨʦʛʨʘʤʫ, ʜʨʫʛʘ - ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʥʘʚʽʛʘʮʽʷ ʧʦ ʭʤʘʨʽ ʪʦʯʦʢ, ʪʨʝʪʷ - ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʪʠʥʠ ʭʤʘʨʠ ʪʦʯʦʢ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʯʝʪʚʝʨʪʘ - ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʧʣʘʥʽʤʝʪʨʠʯʥʦʾ ʪʘ ʚʠʩʦʪʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʜʦ ʭʤʘʨʠ ʪʦʯʦʢ, ʦʩʪʘʥʥʷ - 

ʧʨʦʤʘʣʴʦʚʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʚʚʝʜʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʽʚ (ʛʘʚʘʥʴ, ʚʽʢʥʦ, 

ʙʘʣʢʦʥ ʽ ʪ.ʜ.). 

ɯʩʥʫʻ ʪʘʢʦʞ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʢʩʪʫʨʫʚʘʥʥʷ ʜʣʷ CAD-

ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʘʥʠʭ ʭʤʘʨʠ ʪʦʯʦʢ ʽ ʥʘʜʘʻ ʮʽ ʜʘʥʽ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ BIM. ɿʘʨʘʟ ʜʝʢʽʣʴʢʘ ʧʨʦʛʨʘʤ ʨʦʟʨʦʙʠʣʠ ʥʦʚʫ 

ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʤʦʜʝʣʴ ʉɸʇʈ, ʷʢʘ ʚʢʣʶʯʘʻ ʪʝʢʩʪʫʨʫ ʥʘ ʦʩʥʦʚʽ 

ʢʦʣʴʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʘʥʠʭ ʭʤʘʨʠ ʪʦʯʦʢ. ʎʝ ʩʫʪʪʻʚʘ ʟʤʽʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʝʢʩʧʦʨʪʦʤ ʤʦʥʦʭʨʦʤʥʦʾ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʪʠ 

ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʨʠ ʨʦʙʦʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʜʝʪʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ BIM. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʤʽʨ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ ʻ ʤʝʥʰʠʤ ʟʘ ʚʠʭʽʜʥʫ 

ʭʤʘʨʫ ʪʦʯʦʢ ʽ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʝʟʝʥʪʘʮʽʷʭ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷʭ 

ʤʽʞ ʧʘʨʪʥʝʨʘʤʠ ʪʘ ʢʣʽʻʥʪʘʤʠ. 
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ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ 2 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʤʝʪʦʜ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʥʷ ʬʘʩʘʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɹʇʃɸ ʷ ʧʦʙʘʯʠʚ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʻ ʧʦʪʫʞʥʠʤ ʽ ʰʚʠʜʢʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʧʦʚʥʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ.ʥʘʜʘʻ ʢʦʨʠʩʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʨʦʟʤʽʨʠ, ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ 

ʧʣʘʥʠ ʧʦʚʝʨʭʽʚ ʽ ʧʣʘʥʠ ʜʘʭʽʚ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʪʦʚʱʠʥʠ ʩʪʽʥ, ʧʣʘʥʠ ʬʘʩʘʜʽʚ, 

ʧʦʣʦʞʝʥʥʷ ʚʽʢʦʥ. ʟ ʧʨʠʣʘʜʘʤʠ ʥʝ ʜʦʩʠʪʴ ʜʦʨʦʛʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʣʘʟʝʨʥʠʡ ʩʢʘʥʝʨ. ʗʢ ʛʝʦʜʝʟʠʩʪ ʚʩʝ, ʱʦ ʧʦʪʨʽʙʥʦ  ʮʝ 

ʜʨʦʥ ʟ ʭʦʨʦʰʦʶ ʢʘʤʝʨʦʶ ʽ ʧʦʪʫʞʥʠʡ ʢʦʤʧ'ʶʪʝʨ, ʱʦʙ ʟʨʦʙʠʪʠ ʜʦʙʨʝ 

ʪʝʢʩʪʫʨʦʚʘʥʫ ʤʦʜʝʣʴ ʽ ʩʣʽʜʫʚʘʪʠ ʟʘʛʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʭʦʨʦʰʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 
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3 ʈʆɿɼɯʃ 3. ɿʘʩʪʦʩʫʚʘʥʥʷ UAV ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ. 

3.1 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ : 
 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʽʩʪʽ ʂʠʻʚʽ. ʉʘʤʝ ʚ Unit city  ʧʝʨʚʳʡ 

ʥʘ ʋʢʨʘʠʥʝ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʘʨʢ, ʦʪʢʨʳʪʳʡ ʚ 2017 ʛʦʜʫ ʚ ʂʠʝʚʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʂʠʝʚʩʢʦʛʦ ʤʦʪʦʟʘʚʦʜʘ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ ʚ 

ʧʘʨʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 110 ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ. ʉʨʝʜʠ ʥʠʭ ʯʝʪʳʨʝ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʪʨʠ ʙʠʟʥʝʩ-ʢʘʤʧʫʩʘ, ʢʦʚʦʨʢʠʥʛ, ʚʦʩʝʤʴ ʘʢʩʝʣʝʨʘʪʦʨʦʚ ʠ ʪʨʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ ʫʢʨʘʠʥʩʢʠʭ ʩʪʘʨʪʘʧʦʚ. 

ʍʦʯʘ UNIT, ʬʘʢʪʠʯʥʦ, ʥʝ ʻ ʤʽʩʪʦʤ, ʚʽʥ ʨʦʟʙʫʜʦʚʫʻʪʴʩʷ ʟʘ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ smart city, ʱʦ ʧʨʽʦʨʠʪʝʟʫʶʪʴ ʙʝʟʧʝʢʫ, ʝʢʦʣʦʛʽʶ, 

ʦʱʘʜʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʟʜʦʨʦʚôʷ ʨʝʟʠʜʝʥʪʽʚ ʪʦʱʦ. ʂʦʥʮʝʧʮʽʷ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʘʨʢʫ ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ IoT-ʨʽʰʝʥʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʚ UNIT.City. 

 

ʈʠʩ 3.1.1. UNIT.City. 
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ʂʦʤʧʘʥʽʷ Unit-City ʪʘʢʦʞ ʩʢʦʨʠʩʪʘʣʘʩʷ ʧʝʨʝʚʘʛʘʤʠ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

BIM-ʤʦʜʝʣʶʚʘʥʥʷ, ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʪʝʣʴʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʞʝʥ ʝʪʘʧ ʙʫʜʽʚʥʠʮʪʚʘ ʤʽʩʪʝʯʦʢ, ʱʦ 

ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ ʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʰʚʠʜʢʽʩʪʴ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʗ ʪʝʞ ʩʢʦʨʠʩʪʘʚʩʷ ʮʽʻʶ ʜʫʞʝ ʛʘʨʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʚʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ, ʘʣʝ ʧʨʦʝʢʪ BIM-ʤʦʜʝʣʶʚʘʥʥʷ Unit. City, ʮʝ 

ʜʽʡʩʥʦ ʜʫʞʝ ʚʝʣʠʢʠʡ ʧʨʦʝʢʪ, ʟʽ ʩʚʦʛʦ ʙʦʢʫ ʷ ʚʟʷʚ ʧʨʦʝʢʪ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ 

ʢʨʝʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʞʠʪʣʦʚʦ-ʦʬʽʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟ ʤʘʛʘʟʠʥʘʤʠ, ʨʦʟʚʘʞʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʨʠʥʢʦʤ, ʦʙ'ʻʢʪʘʤʠ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʘʨʢʽʥʛʘʤʠ ʥʘ ʚʫʣ. ʉʽʤ'ʾ ʍʦʭʣʦʚʠʭ, 8 ʫ 

ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ. 

 

ʈʠʩ 3.1.1. ʉʠʪʫʘʮʽʡʥʘ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʦʙóʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʅʘʰ ʧʨʦʝʢʪ ʟ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ UAV, ʙʫʚ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʩʝʢʮʽʾ ɸ0701 ʌʘʩʘʜ E01 ʚ ʦʩʷʭ C/1 - A/1. (ʨʠʩ 3.1.2. / 3.2.3) 

ʷʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 23 ʧʦʚʝʨʭʽʚ, ʚʠʩʦʪʦʶ 86ʤ.  

 

ʈʠʩ 3.1.2. ʩʝʢʮʽʾ ɸ0701 

 

ʈʠʩ 3.1.3. ʌʘʩʘʜ E01 ʚ ʦʩʷʭ C/1 - A/1 ʩʝʢʮʽʾ ɸ0701. 
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ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʚʥʫʪʨʽʰʥʽ (ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ) ʪʘ ʟʦʚʥʽʰʥʽ. ɼʦ ʚʥʫʪʨʽʰʥʽʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʡʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʪʦʯʥʽʩʪʴ ʚʟʷʪʪʷ ʚʽʜʣʽʢʽʚ ʪʘ ʽʥʰʽ. ɼʦ ʟʦʚʥʽʰʥʽʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʩʢʣʘʜʥʽʩʪʴ ʨʝʣʴʻʬʫ ʪʘ ʩʠʪʫʘʮʽʾ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʯʘʩ ʜʦʙʠ ʪʘ ʱʝ ʨʷʜ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ 

ʚʨʘʭʦʚʫʶʪʴ- ʩʷ ʧʨʠ ʟʡʦʤʮʽ ʪʘ ʦʙʨʦʙʮʽ ʛʝʦʜʝʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘʣʝ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʊʨʫʜʥʦʱʽ ʣʦʢʘʮʽʾ : 

ʆʩʢʽʣʴʢʠ ʙʫʜʽʚʣʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʧʝʨʽʦʜʫ ʙʫʜʽʚʥʠʮʪʚʘ UNIT 

CITY, ʢʦʥʪʝʢʩʪ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʩʪʚʦʨʠʚ ʩʚʦʾ ʬʽʟʠʯʥʽ ʪʘ ʪʝʭʥʽʯʥʽ 

ʪʨʫʜʥʦʱʽ: 

¶ ʊʨʘʥʩʧʦʨʪ, ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʭʥʽʢʘ   

¶ ʂʘʙʝʣʽ ʜʣʷ ʤʝʨʝʞʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

¶ ɸʚʪʦʙʫʩʥʠʡ ʪʘ ʽʥʰʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʪʨʘʬʽʢ; 

¶ ʆʩʢʽʣʴʢʠ ʙʫʜʽʚʣʷ ʚʩʝ ʱʝ ʧʝʨʝʙʫʚʘʻ ʥʘ ʩʪʘʜʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʙʫʜʽʚʝʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʬʘʩʘʜʽ ʙʫʜʽʚʣʽ. 

3.2 ʇʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ. ʂʦʥʬʽʛʫʨʘʮʽʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʧʣʘʥ ʤʘʨʰʨʫʪʽʚ, 

ʧʘʨʘʤʝʪʨʠ ʟʥʽʤʘʥʥʷ :  
 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʚʽʟʠʪʫ, ʧʝʨʰʠʤ 

ʜʽʣʦʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʛʝʦʜʝʟʠʯʥʫ ʦʧʦʨʥʫ ʤʝʨʝʞʫ, ʦʧʦʨʥʘ ʛʝʦʜʝʟʠʯʥʘ 

ʤʝʨʝʞʘ ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4-ʭ ʧʫʥʢʪʽʚ (S1 - S2 - S3 - S4), ʤʠ ʾʾ  ʧʦʙʫʜʫʚʘʣʠ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ (ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʅʉʉ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʣʽʥʽʡʥʦ-

ʢʫʪʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ). ʂʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʽʚ S1 ʪʘ S2 ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɻʅʉʉ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ (S1-S2) ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʅʉʉ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʽʟ ʮʠʭ ʧʫʥʢʪʽʚ ʤʝʨʝʞʽ (S1-S2)  ʤʠ ʧʦʯʠʥʘʣʠ ʙʫʜʫʚʘʪʠ  ʥʘʰʫ 
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ʦʧʦʨʥʫ ʛʝʦʜʝʟʠʯʥʫ ʤʝʨʝʞʫ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥʴ, ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʤʝʨʝʞʽ ʜʘʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʤʽʨʶʶʪʴʩʷ ʷʢ ʢʫʪʠ ʪʘ ʽ ʚʽʜʜʘʣʽ ʤʽʞ 

ʧʫʥʢʪʘʤʠ. ʄʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʴ ʷʢ ʚʩʽ ʢʫʪʠ ʽ ʚʽʜʜʘʣʽ, ʪʘʢ ʽ ʣʠʰʝ ʯʘʩʪʠʥʘ ʟ 

ʥʠʭ (ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ). ʇʦʙʫʜʦʚʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʥʠʭ ʭʦʜʽʚ, ʪʨʠʢʫʪʥʠʢʽʚ, ʚ ʷʢʠʭ 

ʚʠʤʽʨʶʶʪʴʩʷ ʢʫʪʠ ʪʘ ʩʪʦʨʦʥʠ ʘʙʦ ʯʦʪʠʨʠʢʫʪʥʠʢʽʚ, ʚ ʷʢʠʭ ʚʠʤʽʨʶʶʪʴʩʷ 

ʢʫʪʠ, ʩʪʦʨʦʥʠ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʽʘʛʦʥʘʣʽ. ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʽ. ʈʠʩ. 3.2.1. 

 

ʈʠʩ. 3.2.1. ʉʭʝʤʘ ʛʝʦʜʝʟʠʯʥʦʾ ʦʧʦʨʥʦʾ ʤʝʨʝʞʽ. 

ʗʢ ʚʽʜʦʤʦ, ʚʩʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʤʠʣʢʘʤʠ. ʆʪʞʝ, ʧʝʨʝʜ ʧʦʙʫʜʦʚʦʶ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʾʾ ʪʦʯʥʽʩʪʴ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʪʦʯʥʽʩʪʴ 

ʧʦʣʦʞʝʥʥʷ ʾʾ ʪʦʯʢʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʫ. 

ʇʦʧʝʨʝʜʥʽʡ ʪʦʯʥʦʩʪʽ ʤʝʨʝʞʽ ʨʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Credo DAT 5.1 . ʉʠʩʪʝʤʘ CREDO ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʣʦʨʫʩʴʢʦʾ ʢʦʤʧʘʥʽʾ çʂʨʝʜʦ-ɼʠʘʣʦʛè ï  ʦʜʠʥ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ. ʗʜʨʦʤ 

ʩʠʩʪʝʤʠ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ CREDO DAT, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʴʦʚʠʭ ʚʠʰʫʢʫʚʘʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʥʽʚ ʪʘ ʢʘʨʪ. 

ɺʝʜʦʤʦʩʪʴ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʨʘʚʥʠʚʘʥʠʷ. (ʊʘʙʣʠʮʷ 3.2.1.) 

ɺɯɼʆʄɯʉʊʔ ʆʎɯʅʂʀ ʊʆʏʅʆʉʊɯ ʇʆʃʆɾɽʅʅʗ ʇʋʅʂʊɯɺ 

ʊʘʙʣʠʮʷ 3.2.1. 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʙʫʜʦʚʫ 

ʛʝʦʜʝʟʠʯʥʦʾ ʦʧʦʨʥʦʾ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʭʝʦʤʝʪʨʘ Leica TCR 1205 (ʨʠʩ. 

3.2.1.) ʪʘ GNSS ʧʨʠʡʤʘʯʘ Trimble R10, ʟ 3 ʰʪʘʪʠʚʘʤʠ, ʘ ʪʘʢʦʞ ʜʚʦʭ ʢʨʫʛʣʠʭ 

ʧʨʠʟʤ Leica ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʽʥʽ-ʰʪʘʪʠʚʫ Leica.   

 

 

ʈʠʩ. 3.2.1. ɺʠʢʦʨʠʩʪʘʥʝ ʛʝʦʜʝʟʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Leica TCR 1205 

ʊʘʙʣʠʮʽ 3.2.1
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ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ GNSS ʧʨʠʡʤʘʯʘ Trimble R10 

ʊʘʙʣʠʮʽ 3.2.1 

 

ɺʩʽ ʢʫʪʠ ʚʠʤʽʨʶʚʘʣʠʩʷ ʧʨʠ ʪʨʴʦʭ ʫʩʪʘʥʦʚʢʘʭ ʣʽʤʙʘ ʪʘʭʝʦʤʝʪʨʘ 

ʤʝʪʦʜʦʤ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʽʚ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʟʘʢʣʘʜʮʽ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʦʾ 

ʤʝʨʝʞʽ ʙʫʣʠ ʚʠʙʨʘʥʽ ʚʽʜʜʘʣʝʥʽ, ʩʪʘʙʽʣʴʥʽ ʦʙô̒ ʢʪʠ, ʱʦ ʜʦʙʨʝ ʨʦʟʧʽʟʥʘʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʭʝʦʤʝʪʨʘ  ̔ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʫ ʷʢʦʩʪʽ ʦʨʽʻʥʪʠʨʥʠʭ. ʄʝʨʝʞʘ 

ʧʨʦʝʢʪʫʚʘʣʘʩʴ ʪʘ ʟʘʢʣʘʜʘʣʘʩʴ ʪʘʢʦʞ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʜʥʘ ʦʨʽʻʥʪʠʨʥʘ 

ʪʦʯʢʘ ʙʫʣʘ ʚʠʜʥʦʶ ʟ ʜʝʢʽʣʴʢʦʭ (ʤʽʥʽʤʫʤ ʜʚʦʭ) ʨʝʧʝʨʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʤʝʨʝʞʽ. 

ɺʩʽ ʧʫʥʢʪʠ ʥʘʰʦʾ ʤʝʨʝʞʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʜʦʙʨʦʾ 

ʚʠʜʠʤʦʩʪʽ,ʙʝʟ ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʥʘ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʧʫʥʢʪʽʚ. ɺ ʚʽʜʜʘʣʝʥʠʭ ʤʽʩʮʷʭ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 
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ʧʦʚʝʨʭʥʽ ʷʢʘ ʙʫʜʝ ʩʪʽʡʢʦʾ ʜʦ ʚʧʣʠʚʽʚ ʚʽʙʨʘʮʽʾ,ʰʫʤʫ ʽ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʪʦʯʦʢ ʚʠʢʦʨʠʩʪʘʻʤʦ ʪʠʧ ʮʝʥʪʨʫ ʋ15ʢ : 

 

ʈʠʩ. 3.2.2 ʎʝʥʪʨ ʧʫʥʢʪʫ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ, ʪʨʠʣʘʪʝʨʘʮʽʾ, ʪʨʽʘʥʛʫʣʷʮʽʾ 

4 ʢʣʘʩʫ, 1 ʽ 2 ʨʦʟʨʷʜʽʚ ʜʣʷ ʤʽʩʪ ʂʠʻʚʘ, ʉʝʚʘʩʪʦʧʦʣʷ ʽ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ 

(ʪʠʧ ʋ15ʢ). 

ʅʘ ʬʘʩʘʜʽ ʥʘʰʦʾ ʙʫʜʽʚʣʽ ʤʠ ʟʘʢʨʽʧʠʣʠ 17 ʦʧʦʨʥʠʭ ʪʦʯʦʢ, 8 ʫ ʚʠʛʣʷʜʽ 

ʭʨʝʩʪʽʚ, ʪʘ 9 ʜʣʷ ʢʦʥʪʨʦʣʶ ʫ ʚʠʛʣʷʜʽ ʤʽʪʦʢ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ.( ʈʠʩ. 

3.2.2.). ɺʩʽ ʮʽ ʤʽʪʢʠ ʤʠ ʥʘʢʣʝʾʣʠ ʥʘ ʬʘʩʘʜʽ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʜʦʙʨʝ ʧʨʦʛʣʷʜʘʣʠʩʷ 

ʪʘʭʝʦʤʝʪʨʦʤ 

 

ʈʠʩ. 3.2.2.ʊʠʧ ʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ  ʦʧʦʨʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 
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ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʩʽʾ ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ UAV 

ʟʘʩʦʙʘʤʠ, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʨʦʥ Phantom 4 pro ʟ ʢʘʤʝʨʦʶ DJI FC6310S, 

Phantom 4 Pro (ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʧʫʣʴʪʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ) ʢʦʰʪʫʻ 1 

699 ʻʚʨʦ. Phantom 4 Pro ʤʘʻ 3-ʦʩʴʦʚʫ ʩʪʘʙʽʣʽʟʦʚʘʥʫ ʛʦʥʜʦʣʫ, ʥʘ ʷʢʽʡ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʦʚʘ ʢʘʤʝʨʘ ʟ 1-ʜʶʡʤʦʚʠʤ 20-ʤʝʛʘʧʽʢʩʝʣʴʥʠʤ CMOS-

ʩʝʥʩʦʨʦʤ. ʇʨʦʧʦʥʫʶʯʠ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ 12 EV ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʝʦʟʡʦʤʢʠ, ʚʽʥ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʬʦʪʦʛʨʘʬʽʾ ʫ ʬʦʨʤʘʪʘʭ Raw 

DNG + JPEG ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʥʽʤʘʪʠ ʚʽʜʝʦ ʫ ʬʦʨʤʘʪʽ 4K Cinema (4096 x 2160 

ʧʽʢʩʝʣʽʚ) ʟʽ ʰʚʠʜʢʽʩʪʶ 60 ʢʘʜʨʽʚ ʚ ʩʝʢʫʥʜʫ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʧʫʩʢʥʦʶ 

ʟʜʘʪʥʽʩʪʶ 100 ʄʙʽʪ/ʩ! ʐʚʠʜʢʽʩʪʴ ʪʘʢʦʞ ʚʠʩʦʢʘ ʚ UHD 4K 60p ʽ ʟʨʦʩʪʘʻ ʜʦ 

120 ʢʘʜʨʽʚ ʚ ʩʝʢʫʥʜʫ ʚ HDTV 1080 ʜʣʷ ʧʣʘʚʥʦʛʦ ʫʧʦʚʽʣʴʥʝʥʦʛʦ ʨʫʭʫ. 

ɼʦʩʪʫʧʥʠʡ ʟʘʧʠʩ ʫ ʬʦʨʤʘʪʘʭ H264 ʪʘ H265. ʆʙ'ʻʢʪʠʚ - 24-ʤʤ ʝʢʚʽʚʘʣʝʥʪ f/2,8 

ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʜʽʘʬʨʘʛʤʦʶ ʚʽʜ f/2,8 ʜʦ f/11. ʌʦʢʫʩʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 1 ʤ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʘ ʟʘʧʠʩ ʚʝʜʝʪʴʩʷ ʥʘ ʢʘʨʪʫ 

microSD.ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ phantom 4 pro : 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Pix4dcapture ʤʠ ʚʠʟʥʘʯʠʣʠ ʧʣʘʥ ʧʦʣʴʦʪʫ, 

ʟʨʦʙʠʣʠ ʨʝʛʫʣʷʨʥʽ ʟʥʽʤʢʠ ʚʩʴʦʛʦ ʬʘʩʘʜʫ ʟʘ ʜʫʞʝ ʪʦʯʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ, 

ʟʥʽʤʢʠ ʟʨʦʙʣʝʥʽ ʧʽʜ ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ (45Á ʽ 60Á), ʟ ʧʦʟʜʦʚʞʥʽʤ 

ʧʝʨʝʢʨʠʪʪʷʤ 70% ʽ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ 60%.   

ʇʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʥʘʰʦʾ ʤʽʩʽʾ ʟ ʧʦʣʴʦʪʽʚ UAV ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ 

ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ : 

I . ʇʣʘʥʫʚʘʥʥʷ ʤʽʩʽʾ : 

1.  ɿʘʧʫʩʪʽʪʴ Pix4Dcapture. 

2. ɺʠʙʝʨʽʪʴ ʥʘʰ ʜʨʦʥ. 

2.1. ʅʘʪʠʩʥʽʪʴ ʅʘʣʘʰʪʫʚʘʥʥʷ . 

2.2. ʊʦʨʢʥʽʪʴʩʷ ɼʨʦʥ ʽ ʚʠʙʝʨʽʪʴ ʥʘʰ ʜʨʦʥ. 

 

ʈʠʩ. 3.2.3. ɺʠʙʨʘʪʠ Drone. 

3. ɺʠʙʝʨʽʪʴ ʤʽʩʽʶ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ  Circular for single 3D model : 

 

ʈʠʩ. 3.2.4. ɺʠʙʝʨʽʪʴ ʤʽʩʽʶ. 



57 

 

4.  ʥʘʣʘʰʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʥʘʰʦʾ ʤʽʩʽʾ : 

 

ʈʠʩ. 3.2.5. ʇʘʨʘʤʝʪʨʠ ʟʥʽʤʘʥʥʷ . 

5. ʇʝʨʝʤʽʱʘʡʪʝ, ʟʤʽʥʶʡʪʝ ʨʦʟʤʽʨ ʪʘ ʦʙʝʨʪʘʡʪʝ ʥʘʰʫ ʤʽʩʽʶ ʪʘʢ, ʱʦʙ 

ʚʦʥʘ ʦʭʦʧʣʶʚʘʣʘ ʪʝʨʠʪʦʨʽʶ ʚʘʰʦʛʦ ʧʨʦʝʢʪʫ. 

 

ʈʠʩ. 3.2.6. ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʽʩʽʾ. 

7. ɿʙʝʨʝʛʪʠ ʤʽʩʽʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

II . ɽʪʘʧ ʧʦʣʴʦʪʫ : 

1.    ʈʦʟʤʽʩʪʽʪʴ ʥʘʰ ʙʝʟʧʽʣʦʪʥʠʢ ʚ ʟʦʥʽ, ʜʝ ʤʠ ʟʤʦʞʝʤʦ ʙʝʟʧʝʯʥʦ ʟʣʽʪʘʪʠ 

ʽ ʧʨʠʟʝʤʣʷʪʠʩʷ. 

2. ʋʚʽʤʢʥʽʪʴ ʜʨʦʥ ʪʘ ʢʦʥʪʨʦʣʝʨ ʫ ʧʦʨʷʜʢʫ, ʨʝʢʦʤʝʥʜʦʚʘʥʦʤʫ 

ʚʠʨʦʙʥʠʢʦʤ ʜʨʦʥʘ. 

3. ʇʽʜʢʣʶʯʽʪʴ ʧʣʘʥʰʝʪ ʜʦ ʜʨʦʥʘ ʚ ʧʦʨʷʜʢʫ, ʨʝʢʦʤʝʥʜʦʚʘʥʦʤʫ 

ʚʠʨʦʙʥʠʢʦʤ ʜʨʦʥʘ. 

4.   ɿʘʧʫʩʪʽʪʴ Pix4Dcapture. 

5.   ʆʙʝʨʽʪʴ ʥʘʰʫ ʤʽʩʽʶ ʟʽ ʩʧʠʩʢʫ ʧʨʦʝʢʪʽʚ. 
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6.  ʅʘʪʠʩʥʽʪʴ ʉʪʘʨʪ. 

 

7. ʇʝʨʝʚʽʨʠʤʦ, ʱʦ ʥʘʰ ʜʨʦʥ ʧʽʜʢʣʶʯʝʥʠʡ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʪʠʩʥʝʤʦ ɼʘʣʽ  

 

8. ɿʘʧʦʚʥʽʪʴ ʢʦʥʪʨʦʣʴʥʠʡ ʩʧʠʩʦʢ, ʘ ʧʦʪʽʤ ʫʪʨʠʤʫʡʪʝ ʢʥʦʧʢʫ "ʇʫʩʢ" ʜʦ 

ʪʠʭ ʧʽʨ, ʧʦʢʠ ʜʚʠʛʫʥʠ ʥʝ ʧʦʯʥʫʪʴ ʧʨʘʮʶʚʘʪʠ. 

9. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʽʩʽʾ ʙʝʟʧʽʣʦʪʥʠʢ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʽ 

ʧʨʠʟʝʤʣʷʻʪʴʩʷ ʥʘ ʚʠʭʽʜʥʫ ʧʦʟʠʮʽʶ, ʻ ʬʦʪʦʛʨʘʬʽʾ  ʟʥʷʪʽ  ʟ ʨʫʯʥʦʛʦ ʤʝʪʦʜʫ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʦʪʨʠʤʘʣʠ ʙʘʛʘʪʦ ʬʦʪʦʛʨʘʬʽʡ ʙʫʜʽʚʣʽ, ʜʣʷ ʥʘʰʦʛʦ 

ʧʨʦʝʢʪʫ ʥʘʩ ʮʽʢʘʚʠʪʴ ʪʽʣʴʢʠ ʦʜʠʥ ʬʘʩʘʜ, ʜʣʷ ʮʴʦʛʦ ʬʘʩʘʜʫ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 575 

ʬʦʪʦʛʨʘʬʽʡ.     

3.3 ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʢʦʦʨʜʠʥʘʪ : 
 

ʂʦʦʨʜʠʥʘʪʠ ʦʧʦʨʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʣʽʥʽʡʥʦ-ʢʫʪʦʚʦʾ ʟʘʩʽʯʢʠ. ʇʨʠ ʮʴʦʤʫ, ʥʘʜ ʚʠʭʽʜʥʠʤ ʧʫʥʢʪʦʤ ʮʝʥʪʨʫʚʘʚʩʷ 

ʪʘʭʝʦʤʝʪʨ, ʥʘʚʦʜʠʚʩʷ ʥʘ ʦʨʽʻʥʪʠʨʥʠʡ ʧʫʥʢʪ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʽ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʣʽʥʽʡʥʽ ʪʘ ʢʫʪʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʩʽ ʦʧʦʨʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ 

(ʈʠʩʫʥʦʢ 3.3.1.). 

 

ʈʠʩ 3.3.1. ɺʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ ʦʧʦʨʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦʾ ʢʫʪʦʚʦʾ ʟʘʩʽʯʢʠ. 

ʂʦʦʨʜʠʥʘʪʠ ʦʧʦʨʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʣʦʢʘʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. 
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ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ md ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 2,2 ʤʤ, ʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ mɓ =2".ɺʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘ 

ʧʫʥʢʪʘʭ ʣʽʥʽʡʥʦ-ʢʫʪʦʚʦʾ ʚʠʢʦʥʫʶʪʴ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʽʚ ʟʘ 

ʪʨʠʰʪʘʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʦʧʪʠʯʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʥʝ ʥʠʞʯʝ 

ʜʚʦʩʝʢʫʥʜʥʦʾ ʪʦʯʥʦʩʪʽ. ʇʦʭʠʙʢʘ ʮʝʥʪʨʫʚʘʥʥʷ ʧʨʠʣʘʜʫ ʪʘ ʚʽʟʠʨʥʦʾ ʮʽʣʽʥʝ 

ʙʽʣʴʰʝ 0,8 ʤʤ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʲʝʤʢʠ ʤʳ ʦʙʨʘʙʦʪʘʣʠ ʜʘʥʥʳʝ ʩʣʝʞʝʥʠʷ ʚ 

ʧʨʦʛʨʘʤʤʝ CREDO DAT, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʥʘʰʠʭ ʪʦʯʝʢ. 

ʂʆʆʈɼʀʅɸʊʀ ʆʇʆʈʅʀʍ ʊɸ ʂʆʅʊʈʆʃʔʅʀʍ ʊʆʏʆʂ 

ʊʘʙʣʠʮʽ 3.2.1. 

 

ʥʦʤʝʨ ʪʦʯʢʠX Y Z

B1 346.1855473.2126201.1060

B2 332.6342482.1977201.0505

B3 337.5112479.2545211.0828

B4 342.2560476.0998224.3502

B5 332.6276482.2126224.1563

B6 341.2377476.5241240.9189

B7 340.8520477.8298260.3747

B8 332.3060481.7017260.3749

M1 346.1684473.2261200.7934

M2 332.6319482.2058200.7660

M3 337.4915479.2632210.7739

M4 342.2612476.0956224.0462

M5 332.6389482.2065223.8460

M6 341.2310476.5286240.5672

M7 345.4272473.7247260.2971

M8 340.9832477.7449259.9956

M9 332.1846481.7832259.9783
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3.4 ʆʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ UAV ʟʥʽʤʘʥʥʷ : 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʪʘ ʦʪʨʠʤʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʽ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʦʢ ʤʠ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʦʙʨʦʙʢʠ ʮʠʭ ʜʘʥʠʭ, ʜʣʷ ʮʴʦʛʦ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʨʦʛʨʘʤʫ Agisoft Photoscan, ʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ : 

- ʋʩʴʦʛʦ ʟʥʽʤʢʽʚ: 574 

- ɺʠʩʦʪʘ ʧʦʣʴʦʪʫ: 20.7 ʤ 

- ʂʽʣʴʢʽʩʪʴ ʦʧʦʨʥʠʭ    ʪʦʯʦʢ : 17 

- ʄʦʜʝʣʴ ʢʘʤʝʨʠ: FC6310S (8.8mm) 

- ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ: 5472 x 3648. 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ PhotoScan, ʫ ʨʦʟʜʽʣʽ "ʇʨʦʝʢʪ", ʤʠ ʜʦʜʘʣʠ ʥʘʰʽ 

ʬʦʪʦʛʨʘʬʽʾ,  ʪʘʢʦʞ ʤʠ ʚʢʘʟʘʣʠ ʢʦʦʨʜʠʥʘʪʠ XYZ ʫ  ʣʦʢʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ 

(ʮʝʥʪʨ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ). 

ʧʦʪʽʤ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽ ʚʠʢʣʶʯʠʣʠ ʥʝʷʢʽʩʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʚ ʥʘʰʦʤʫ 

ʧʨʦʝʢʪʽ ʚʩʽ ʟʦʙʨʘʞʝʥʥʷ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ. ʥʘ (ʈʠʩ. 3.4.1)ʨʝʟʫʣʴʪʘʪ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ. 

 

ʈʠʩ 3.4.1 ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ. 
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ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ - ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʨʦʙʣʝʥʠʭ ʥʘʤʠ ʬʦʪʦʛʨʘʬʽʡ ʟ 

ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. 

 

ʈʠʩ 3.4.2. ʢʥʦ ʧʨʦʮʝʜʫʨʠ  

"ɺʠʨʽʚʥʷʪʠ ʬʦʪʦʛʨʘʬʽʾ" 

ʇʦʪʽʤʤʠ ʜʦʜʘʣʠ ʤʘʨʢʝʨʠ ʚ ʧʨʦʝʢʪ, ʫ ʥʘʩ ʚʠʡʰʣʦ 17 ʤʘʨʢʝʨʽʚ, 8 

ʢʨʫʛʣʦʛʦ ʪʠʧʫ 12 ʙʽʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʾʭ 

ʷʢ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ, ʽ 9 ʢʣʘʩʠʯʥʠʭ ʪʦʯʦʢ ʤʠ ʜʦʜʘʻʤʦ ʾʭ ʚʨʫʯʥʫ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʙʠʨʘʻʤʦ ʧʝʨʰʠʡ ʟʥʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʬʽʣʴʪʨʫʻʤʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ "ʧʦʪʨʘʧʣʷʶʪʴ" ʚ ʮʝʡ ʟʥʘʢ. ʇʦʪʽʤ, ʧʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʨʦʟʧʽʟʥʘʚʘʯʘ, ʚʢʘʟʫʡʪʝ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʯʥʽʩʪʶ 

ʡʦʛʦ ʮʝʥʪʨ ʥʘ ʢʦʞʥʦʤʫ ʟʥʽʤʢʫ ʟʽ ʩʧʠʩʢʫ ʚʽʜʬʽʣʴʪʨʦʚʘʥʠʭ ʟʘ ʤʘʨʢʝʨʦʤ. 

ʇʦʪʽʤ ʤʠ ʜʦʜʘʣʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʚ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʪʘʢ 

ʷʢ ʮʽʣʴ ʧʨʦʝʢʪʫ-ʧʦʙʫʜʦʚʠ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʬʘʩʘʜʫ, ʥʘʤ ʟʥʘʜʦʙʠʪʴʩʷ ʚʠʜ 

ʩʧʝʨʝʜʫ ʬʘʩʘʜʫ, ʜʣʷ ʮʴʦʛʦ ʟʤʽʥʝʥʦ ʨʦʟʛʦʨʪʢʫ ʦʩʝʡ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 
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ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʚʩʽʭ ʤʘʨʢʝʨʽʚ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ 

ʢʘʤʝʨ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ PhotoScan ʨʦʟʨʘʭʦʚʫʻ ʧʘʨʘʤʝʪʨʠ ʟʦʚʥʽʰʥʴʦʾ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʾ ʦʨʽʻʥʪʘʮʽʾ ʢʘʤʝʨ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʭʤʘʨʘ ʪʦʯʦʢ (ʚʠʚʘʥʪʘʞʝʥʘ ʥʘ 

ʧʦʪʦʯʥʦʤʫ ʝʪʘʧʽ) ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʜʦ ʪʦʯʥʦ ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ.  

ʇʽʩʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʣʦʞʝʥʥʷ ʢʘʤʝʨʠ ʤʠ ʦʪʨʠʤʘʣʠ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ. 

(ʈʠʩ 3.4.3.) 

 

ʈʠʩ 3.4.3. ʇʦʤʠʣʢʠ ʧʦʣʦʞʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʯʽʚ. 

ʇʽʩʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʨʷʜʞʝʥʦʾ ʭʤʘʨʠ (ʽʟ ʟʘʛʘʣʴʥʠʭ 

ʪʦʯʦʢ ʟʥʽʤʢʽʚ) ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʧʦʙʫʜʦʚʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ (ʪʦʯʦʢ). 

 

ʈʠʩ 3.4.3. ɺʽʢʥʦ ʧʦʙʫʜʦʚʠ ʱʽʣʴʥʦʾ ʭʤʘʨʠ. 
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ʇʦʪʽʤ ʤʠ ʩʪʚʦʨʠʣʠ ʪʨʠʚʠʤʽʨʥʫ ʧʦʣʽʛʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʪʘ ʧʦʙʫʜʫʚʘʣʠ 

ʪʝʢʩʪʫʨʥʫ ʤʦʜʝʣʴ ʽ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʧʦʙʫʜʫʚʘʣʠ ʦʨʪʦʬʦʪʦʧʣʘʥ. 

 

ʈʠʩ 3.4.3. ɺʩʽ ʧʨʦʚʝʜʝʥʽ ʦʙʨʦʙʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Agisoft 

Photoscan ʫ ɼʦʜʘʪʢʫ 1. 

ʅʘ ʨʠʩ. 3.4.4 ʧʦʢʘʟʘʥʦ ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʉʂʇ ʪʦʯʦʢ, 

ʧʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʠ ʧʦ ʚʠʩʦʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʝʣʽʧʩʘ , ʧʦʭʠʙʢʠ ʚ 

ʧʣʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʬʦʨʤʦʶ ʝʣʽʧʩʘ. 

 
ʈʠʩ 3.4.4.ʇʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢʪʘ ʦʮʽʥʢʘ ʧʦʤʠʣʦʢ. 

ȴɕɔɖɓɡɋ ɘɔɝɐɎ 
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ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʟʠʮʽʾ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʢʨʘʧʢʦʶ, 

ʢʦʥʪʨʦʣʴʥʠʭ - ʧʝʨʝʭʨʝʩʪʷʤ. 

ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʊʘʙʣʠʮʷ 3.4.1. 

ʢʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ 

ʇʦʭʠʙʢʘ, X 

(ʤʤ) 

ʇʦʭʠʙʢʘ Y 

(ʤʤ) 

ʇʦʭʠʙʢʘ, Z 

(ʤʤ) 

ʇʦʭʠʙʢʘ XY 

(ʤʤ) 

ɿʘʛʘʣʴʥʘ 

(ʤʤ) 

ʟʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ 

8 2.98274 2.01462 2.31562 3.59937 4.2799 

ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

9 2.49726 2.26836 3.30382 3.37369 4.72197 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ (ʨʠʩ. 3.4.5. ʘ) ʪʘ ʭʤʘʨʫ ʪʦʯʦʢ 

(ʨʠʩ. 3.4.5. ʙ). 

 

              ʈʠʩ. 3.4.5. ʘ. ʄʦʜʝʣʴ.                ʈʠʩ. 3.4.5. ʙ. ʍʤʘʨʘ ʪʦʯʦʢ.             
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3.4.1 ʆʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟ ʧʦʪʨʽʡʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ : 
 

ɼʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʧʦʪʨʽʡʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ, ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Agisoft ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʮʶ ʬʫʥʢʮʽʶ, ɺʠʙʝʨʽʪʴ ʬʫʥʢʮʽʶ 

"ɿʤʝʥʰʠʪʠ ʧʝʨʝʢʨʠʪʪʷ...", ʜʦʩʪʫʧʥʫ ʚ ʤʝʥʶ "ɯʥʩʪʨʫʤʝʥʪʠ" (ʈʠʩ. 3.4.1.1). 

ʌʫʥʢʮʽʷ ʜʘʻ ʟʤʦʛʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʝʢʨʠʪʪʷ ʢʘʜʨʽʚ ʫ ʥʘʙʦʨʽ ʪʘ ʚʠʢʣʶʯʠʪʠ 

ʥʘʜʣʠʰʢʦʚʽ ʢʘʜʨʠ ʟ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. 

 

 

ʈʠʩ. 3.4.1.1. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ "ɿʤʝʥʰʠʪʠ ʧʝʨʝʢʨʠʪʪʷ". 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʬʫʥʢʮʽʾ ʫ ʥʘʩ ʟʘʣʠʰʠʣʦʩʷ ʚʩʴʦʛʦ 52 ʬʦʪʦ ʟ ʙʘʟʠ ʚ 

574 ʬʦʪʦ, ʚʩʽ ʽʥʰʽ ʢʘʤʝʨʠ ʙʫʣʠ ʚʠʤʢʥʝʥʽ. 

 

ʈʠʩ. 3.4.1.2. ʈʦʟʪʘʰʫʚʘʥʥʷ 52 ʢʘʤʝʨ. 
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ʊʦʜʽ ʥʘʰ ʧʨʦʝʢʪ ʟ ʧʦʪʨʽʡʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʛʦʪʦʚʠʡ ʜʦ ʦʙʨʦʙʢʠ, ʆʙʨʦʙʢʘ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚ Agisft Photoscan, ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʘʻʤʦ : 

ɺʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʉʂʇ ʪʦʯʦʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.4.1.3, 

ʧʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʠ ʧʦ ʚʠʩʦʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʝʣʽʧʩʘ , ʧʦʭʠʙʢʠ ʚ 

ʧʣʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʬʦʨʤʦʶ ʝʣʽʧʩʘ. 

 

ʈʠʩ. 3.4.1.3 ʇʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʪʘ ʦʮʽʥʢʘ ʧʦʤʠʣʦʢ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʟʠʮʽʾ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʢʨʘʧʢʦʶ, 

ʢʦʥʪʨʦʣʴʥʠʭ - ʧʝʨʝʭʨʝʩʪʷʤ. 

ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʊʘʙʣʠʮʷ 3.4.1.3 

ʢʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ 

ʇʦʭʠʙʢʘ, X 

(ʤʤ) 

ʇʦʭʠʙʢʘ Y 

(ʤʤ) 

ʇʦʭʠʙʢʘ, Z 

(ʤʤ) 

ʇʦʭʠʙʢʘ XY 

(ʤʤ) 

ɿʘʛʘʣʴʥʘ 

(ʤʤ) 

ʟʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ 

8 2.58877 1.66823 1.51728 3.07972 3.43319 

ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

9 3.20961 2.13 1.91548 3.85208 4.30204 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ (ʨʠʩ. 3.4.1.4, ʘ) ʪʘ ʭʤʘʨʫ ʪʦʯʦʢ 

(ʨʠʩ. 3.4.1.5, ʙ). 

 

            ʈʠʩ. 3.4.1.4, ʘ. ʄʦʜʝʣʴ.              ʈʠʩ. 3.4.1.5, ʙ. ʍʤʘʨʘ ʪʦʯʦʢ. 
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3.4.2 ʆʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟ ʯʝʪʚʝʨʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ : 
 

ɺ ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟ ʯʝʪʚʝʨʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʫ ʥʘʩ 

ʟʘʣʠʰʠʣʦʩʷ ʚʩʴʦʛʦ 76 ʬʦʪʦ ʟ ʙʘʟʠ ʚ 574 ʬʦʪʦ, ʚʩʽ ʽʥʰʽ ʢʘʤʝʨʠ ʙʫʣʠ ʚʠʤʢʥʝʥʽ. 

         

ʈʠʩ. 3.4.2.1. ʈʦʟʪʘʰʫʚʘʥʥʷ 76 ʢʘʤʝʨ. 

ɺʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʉʂʇ ʪʦʯʦʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.4.2.3, 

ʧʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʠ ʧʦ ʚʠʩʦʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʝʣʽʧʩʘ , ʧʦʭʠʙʢʠ ʚ 

ʧʣʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʬʦʨʤʦʶ ʝʣʽʧʩʘ. 

 

ʈʠʩ. 3.4.2.3 ʇʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ  

ʪʘ ʦʮʽʥʢʘ ʧʦʤʠʣʦʢ. 
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ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʟʠʮʽʾ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʢʨʘʧʢʦʶ, 

ʢʦʥʪʨʦʣʴʥʠʭ - ʧʝʨʝʭʨʝʩʪʷʤ. 

ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʊʘʙʣʠʮʷ 3.4.2.1. 

ʢʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ 

ʇʦʭʠʙʢʘ, X 

(ʤʤ) 

ʇʦʭʠʙʢʘ Y 

(ʤʤ) 

ʇʦʭʠʙʢʘ, Z 

(ʤʤ) 

ʇʦʭʠʙʢʘ XY 

(ʤʤ) 

ɿʘʛʘʣʴʥʘ 

(ʤʤ) 

ʟʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ 

8 1.96583 2.08381 1.95852 2.6571 2.14851 

ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

9 2.59143 2.39448 2.43546 2.37273 4.22319 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ (ʨʠʩ. 3.4.2.4, ʘ) ʪʘ ʭʤʘʨʫ ʪʦʯʦʢ 

(ʨʠʩ. 3.4.2.5, ʙ). 

 

              ʈʠʩ. 3.4.1.4, ʘ. ʄʦʜʝʣʴ.          ʈʠʩ. 3.4.1.5, ʙ. ʍʤʘʨʘ ʪʦʯʦʢ. 
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3.4.3 ʆʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟ ʧôʷʪʽʨʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ : 
 

ɺ ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟ ʯʝʪʚʝʨʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʫ ʥʘʩ 

ʟʘʣʠʰʠʣʦʩʷ ʚʩʴʦʛʦ 87 ʬʦʪʦ ʟ ʙʘʟʠ ʚ 574 ʬʦʪʦ, ʚʩʽ ʽʥʰʽ ʢʘʤʝʨʠ ʙʫʣʠ ʚʠʤʢʥʝʥʽ. 

 

ʈʠʩ. 3.4.3.1. ʈʦʟʪʘʰʫʚʘʥʥʷ 87 ʢʘʤʝʨ. 

ɺʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʉʂʇ ʪʦʯʦʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.4.2.3, 

ʧʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʠ ʧʦ ʚʠʩʦʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʝʣʽʧʩʘ , ʧʦʭʠʙʢʠ ʚ 

ʧʣʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʬʦʨʤʦʶ ʝʣʽʧʩʘ. 

 

ʈʠʩ. 3.4.3.3 ʇʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʪʘ ʦʮʽʥʢʘ 

ʧʦʤʠʣʦʢ. 



72 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʟʠʮʽʾ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʢʨʘʧʢʦʶ, 

ʢʦʥʪʨʦʣʴʥʠʭ - ʧʝʨʝʭʨʝʩʪʷʤ. 

ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʊʘʙʣʠʮʷ 3.4.3.1 

ʢʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ 

ʇʦʭʠʙʢʘ, X 

(ʤʤ) 

ʇʦʭʠʙʢʘ Y 

(ʤʤ) 

ʇʦʭʠʙʢʘ, Z 

(ʤʤ) 

ʇʦʭʠʙʢʘ XY 

(ʤʤ) 

ɿʘʛʘʣʴʥʘ 

(ʤʤ) 

ʟʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ 

8 2.18304 1.7189 1.36834 2.77854 3.0972 

ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

9 2.55109 2.55109 2.31028 3.45579 4.1569 

 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ (ʨʠʩ. 3.4.3.4, ʘ) ʪʘ ʭʤʘʨʫ ʪʦʯʦʢ 

(ʨʠʩ. 3.4.3.5, ʙ). 

 

                  ʈʠʩ. 3.4.1.4, ʘ. ʄʦʜʝʣʴ.          ʈʠʩ. 3.4.1.5, ʙ. ʍʤʘʨʘ ʪʦʯʦʢ.           
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3.4.4 ɸʥʘʣʽʟʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 
 

ʇʝʨʰʝ, ʥʘ ʱʦ ʷ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʮʠʭ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʧʝʨʝʢʨʠʪʪʽʚ, ʮʝ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧ'ʶʪʝʨʫ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʨʦʙʢʠ, ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʧʦʪʨʽʡʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʟʥʘʜʦʙʠʣʦʩʷ 56 ʭʚʠʣʠʥ, ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʯʝʪʚʝʨʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ - 1 ʛʦʜʠʥʘ 54 ʭʚʠʣʠʥʠ, ʘ ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʧ'ʷʪʴʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ - 2 ʛʦʜʠʥʠ 28 ʭʚʠʣʠʥ.ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʙʽʣʴʰʝ ʧʝʨʝʢʨʠʪʪʽʚ ʜʘʻ ʥʘʤ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ. 

 ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʩʢʧ ʪʘʢʦʞ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʯʠʤ ʚʠʱʝ ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʢʨʠʪʪʷ, ʪʠʤ ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʉʂʇ, ʥʘʚʽʪʴ ʷʢʱʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʥʘ 

ʧʨʦʝʢʪʽ ʥʝ ʟʘʯʽʧʘʻʪʴʩʷ, ʨʝʟʫʣʴʪʘʪʠ ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʪʦʯʢʘʤʠ ʚ ʪʘʙʣʠʮʽ ʊʘʙʣʠʮʷ 3.4.4.1 

ʉʂʇ ʟʘ ʦʧʦʨʥʠʤʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʊʘʙʣʠʮʷ 3.4.4.1 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʙʨʦʙʢʠ ʥʘʩ ʮʽʢʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʠ ʭʤʘʨ 

ʪʦʯʦʢ ʽ ʪʝʢʩʪʫʨʥʦʾ ʤʦʜʝʣʽ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʝʨʝʢʨʠʪʪʷ 3, ʧʦʪʽʤ 4 ʽ 5 

ʧʝʨʝʢʨʠʪʪʷ. ʇʨʠ ʦʙʨʦʙʮʽ ʟʥʽʤʢʽʚ ʟ ʧʦʪʨʽʡʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʦʪʨʠʤʘʥʦ 40 ʪʠʩ. 

ʪʦʯʦʢ ʧʨʠʚ'ʷʟʢʠ ʥʘ ʦʩʥʦʚʽ 51 ʢʘʤʝʨʠ, ʧʨʠ ʦʙʨʦʙʮʽ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʯʦʪʠʨʠʢʨʘʪʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʤʠ ʦʪʨʠʤʘʣʠ 68 ʪʠʩʷʯ ʪʦʯʦʢ ʥʘ ʦʩʥʦʚʽ 76 

ʢʘʤʝʨʠ, ʱʦ ʦʟʥʘʯʘʻ ʙʽʣʴʰʝ ʪʦʯʦʢ ʜʣʷ ʱʽʣʴʥʦʾ ʭʤʘʨʠ ʽ ʙʽʣʴʰʝ ʧʦʣʽʛʦʥʽʚ ʜʣʷ 

ʤʦʜʝʣʽ, ɿʘ ʦʙʨʦʙʢʫ ʟʥʽʤʢʘ ʟ ʧ'ʷʪʴʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ ʤʘʻʤʦ 78 ʪʠʩ ʪʦʯʦʢ ʥʘ 

ʦʩʥʦʚʽ 87 ʢʘʤʝʨʠ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʮʝ ʧʝʨʝʢʨʠʪʪʷ ʻ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʠʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ. 
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ʈʠʩ 3.4.4.1. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʪʨʴʦʤʘ  

ʧʝʨʝʢʨʠʪʪʷʤʠ. 

 

ʈʠʩ 3.4.4.2. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʯʦʪʠʨʤʘ  

ʧʝʨʝʢʨʠʪʪʷʤʠ. 

 

ʈʠʩ 3.4.4.3. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʧ'ʷʪʴʤʘ  

ʧʝʨʝʢʨʠʪʪʷʤʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʚʧʣʠʚ ʧʝʨʝʢʨʠʪʪʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ, ʨʦʟʛʣʷʥʝʤʦ 

ʤʦʜʝʣʽ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʨʽʟʥʠʭ ʧʝʨʝʢʨʠʪʪʷʭ  
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ʈʠʩ 3.4.4.4. ʄʦʜʝʣʴ ʦʪʨʠʤʘʥʘ ʟ ʪʨʴʦʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ. 

 

ʈʠʩ 3.4.4.5. ʄʦʜʝʣ ʦʪʨʠʤʘʥʘ ʟ ʯʦʪʠʨʤʘ  ʧʝʨʝʢʨʠʪʪʷʤʠ. 

 

ʈʠʩ 3.4.4.6. ʄʦʜʝʣ ʦʪʨʠʤʘʥʘ  ʟ ʯʦʪʠʨʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ. 

ʗʢʱʦ ʤʠ ʧʦʜʠʚʠʤʦʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ, ʪʦ ʧʦʙʘʯʠʤʦ, ʱʦ ʤʦʜʝʣʴ, ʦʪʨʠʤʘʥʘ 

ʟ ʪʨʴʦʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ, ʜʘʣʘ ʥʘʤ ʥʘʡʛʽʨʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ, 
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ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʪʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʤʦʜʝʣʴ ʦʪʨʠʤʘʥʘ ʟ 

ʪʨʴʦʤʘ ʧʝʨʝʢʨʠʪʪʷʤʠ ʜʘʣʘ ʥʘʤ ʧʦʛʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ, 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʪʦʯʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʝʨʝʢʨʠʪʪʷ ʟʽʛʨʘʣʦ ʚʝʣʠʢʫ ʨʦʣʴ ʚ 

ʦʪʨʠʤʘʥʥʽ ʭʦʨʦʰʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʨʦʙʠʤʦ ʥʝʚʝʣʠʢʝ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʭʤʘʨʦʶ 

ʪʦʯʦʢ, ʦʪʨʠʤʘʥʦʶ ʟ 3 ʧʝʨʝʢʨʠʪʪʷʤʠ ʽ 5 ʧʝʨʝʢʨʠʪʪʷʤʠ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ 

ʤʽʞ ʭʤʘʨʦʶ ʪʦʯʦʢ, ʦʪʨʠʤʘʥʦʶ ʟ 4 ʧʝʨʝʢʨʠʪʪʷʤʠ ʽ 5 ʧʝʨʝʢʨʠʪʪʷʤʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʇɿ CloudCompare, ʷʢʝ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ ʜʚʘ ʙʣʦʢʠ ʭʤʘʨʠ ʪʦʯʦʢ. 

ʅʘ ʨʠʩ 3.4.4.7 ʤʘʻʤʦ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʟ 3 

ʧʝʨʝʢʨʠʪʪʷʤʠ ʪʘ 5 ʧʝʨʝʢʨʠʪʪʷʤʠ, ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘʢʦʞ 

ʧʝʨʝʢʦʥʫʻ, ʱʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʢʨʠʪʪʽʚ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

 

ʈʠʩ 3.4.4.7. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨ ʪʦʯʦʢ ʤʽʞ 3 ʧʝʨʝʢʨʠʪʪʷʤ ʽ 5 

ʧʝʨʝʢʨʠʪʪʷʤ. 

ʅʘ ʨʠʩ. 3.4.4.8 ʤʠ ʤʘʻʤʦ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨ ʪʦʯʦʢ ʟ 4 

ʧʝʨʝʢʨʠʪʪʷʤʠ ʪʘ 5 ʧʝʨʝʢʨʠʪʪʷʤʠ, ʨʝʟʫʣʴʪʘʪ ʮʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʫʻ ʥʘʤ, 

ʱʦ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʭʤʘʨʘʤʠ ʪʦʯʦʢ ʥʝʤʘʻ ʨʽʟʥʠʮʽ, ʷʢ ʽ ʤʽʞ ʭʤʘʨʦʶ ʟ 3 

ʧʝʨʝʢʨʠʪʪʷʤʠ, ʘʣʝ ʧʦ ʜʽʘʛʨʘʤʽ ʻ ʨʽʟʥʠʮʷ, ʷʢʫ ʧʦʤʽʪʠʣʘ ʧʨʦʛʨʘʤʘ, ʘʣʝ ʮʷ 

ʨʽʟʥʠʮʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʦʙʨʦʙʢʘ ʥʘ ʧʨʦʛʨʘʤʽ Agisoft ʮʠʭ ʭʤʘʨ ʪʦʯʦʢ ʙʫʣʘ 

ʟʨʦʙʣʝʥʘ ʟ ʨʽʟʥʠʤ ʨʦʟʤʽʨʦʤ ʦʙʣʘʩʪʽ, ʭʦʯʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʤʘʨʠ ʪʦʯʦʢ 
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ʨʽʟʥʠʮʽ ʯʠ ʜʝʬʦʨʤʘʮʽʾ ʥʝʤʘʻ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʮʽ ʜʚʘ ʚʠʜʠ ʧʝʨʝʢʨʠʪʪʷ ʜʘʣʠ 

ʥʘʤ ʛʘʨʥʠʡ ʨʝʟʫʣʴʪʘʪ.   

 

ʈʠʩ. 3.4.4.8. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʭʤʘʨ ʪʦʯʦʢ ʟ 4 ʧʝʨʝʢʨʠʪʪʷʤʠ ʪʘ 5 

ʧʝʨʝʢʨʠʪʪʷʤʠ. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ ʧʦʙʫʜʦʚʠ ʭʤʘʨ 

ʪʦʯʦʢ ʪʘ ʧʦʚʝʨʭʦʥʴ ʬʘʩʘʜʫ ʩʧʦʨʫʜʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʢʨʠʪʪʷ ʚ ʇɿ 

AgisoftPhotoscan, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 4 

ʢʨʘʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ. ʊʘʢʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʧʝʨʝʢʨʠʪʪʷ ʤʘʡʞʝ ʥʝ 

ʟʤʽʥʶʚʘʣʦ ʟʥʘʯʝʥʥʷ ʉʂʇ ʧʦ ʦʧʦʨʥʠʤ ʪʘ ʢʦʥʪʨʦʣʴʥʠʤ ʪʦʯʢʘʤ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ 5 ʢʨʘʪʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ, ʧʨʠ ʪʦʤʫ ʟʘʙʝʟʧʝʯʫʚʘʣʦ  ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʠʢʨʘʪʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʚʦʥʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʙʽʣʴʰʫ ʧʦʚʥʦʪʫ ʪʘ ʜʝʪʘʣʽʟʘʮʽʶ ʭʤʘʨʠ ʪʦʯʦʢ ʪʘ ʤʦʜʝʣʽ ʬʘʩʘʜʫ.  
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3.5 ʉʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ : 
 

3.5.1 ʄʦʞʣʠʚʦʩʪʽ ʦʙʤʽʨʽʚ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʨʽʟʥʠʭ ʇɿ : 
 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ  ʧʦ ʭʤʘʨʽ ʪʦʯʦʢ ʥʘʤ ʥʝʦʙʭʽʜʥʦ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʥʘʰʫ ʭʤʘʨʫ ʪʦʯʦʢ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ PhotoScan, 

ʚ ʽʥʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ 

ʢʨʝʩʣʝʥʥʷ ʥʘ ʮʽʡ ʭʤʘʨʽ ʪʦʯʦʢ. ʗʢ ʤʠ ʚʞʝ ʦʙʛʦʚʦʨʶʚʘʣʠ ʚ ʧʫʥʢʪ 2.2, 

ʧʨʦʛʨʘʤʘ Agisoft Photoscan ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʝʢʩʧʦʨʪʫ 

ʨʝʟʫʣʴʪʘʪʫ. 

ʑʦʙ ʝʢʩʧʦʨʪʫʚʘʪʠ ʭʤʘʨʫ ʪʦʯʦʢ, ʚʠʙʝʨʽʪʴ ʫ ʤʝʥʶ ʌʘʡʣ > ɽʢʩʧʦʨʪ > 

ʭʤʘʨʠ ʪʦʯʦʢ. 

 

ʈʠʩ 3.5.1.1. ɽʢʩʧʦʨʪ ʭʤʘʨʠ ʪʦʯʦʢ.  

 

ʈʠʩ 3.5.1.2. ʈʽʟʥʽ ʬʦʨʤʘʪʠ ʝʢʩʧʦʨʪʫ. 
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ʉʚʽʡ ʧʨʦʝʢʪ ʷ ʝʢʩʧʦʨʪʫʚʘʚ ʫ ʬʦʨʤʘʪʽ E57, ʌʦʨʤʘʪ ʬʘʡʣʫ E57  ̒

ʢʦʤʧʘʢʪʥʠʤ ̔  ʥʝʡʪʨʘʣʴʥʠʤ ʬʦʨʤʘʪʦʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʭʤʘʨ ʪʦʯʦʢ, ʟʦʙʨʘʞʝʥʴ 

 ̔ʤʝʪʘʜʘʥʠʭ, ʩʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤʘʤʠ 3D ʚʽʟʫʘʣʽʟʘʮʽʾ, ̔  ʜʫʞʝ ʣʝʛʢʦ ̔ ʤʧʦʨʪʫʻʪʴʩʷ 

ʫ ʚʩʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ CloudCompare : 

 

ʈʠʩ 3.5.1.3. ɯʤʧʦʨʪʫʚʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

CloudCompare. 

ʊʘʢʦʞ ʤʠ ʤʦʞʝʤʦ ʽʤʧʦʨʪʫʚʘʪʠ ʥʘʰʫ ʭʤʘʨʫ ʪʦʯʦʢ ʥʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ReCap ʟʘʚʜʷʢʠ ʬʦʨʤʘʪʫ E57. ʎʝ ʨʦʙʠʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʦʯʠʩʪʠʪʠ ʧʨʦʝʢʪ (ʚʠʜʘʣʠʪʠ ʦʙʣʘʩʪʽ, ʷʢʽ ʥʘʩ ʥʝ ʮʽʢʘʚʣʷʪʴ), ʘ ʪʘʢʦʞ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʟʦʨʽʻʥʪʫʚʘʪʠ ʭʤʘʨʫ ʪʦʯʦʢ, ʘʙʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʚʝʩʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ 

ʭʤʘʨʽ ʪʦʯʦʢ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʢʨʝʩʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚ Autocad ʘʙʦ 

ʽʥʰʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ.   
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ʈʠʩ 3.5.1.4. ɯʤʧʦʨʪʫʚʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ReCap. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Recap ʤʦʞʥʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪʫʚʘʪʠ ʫ ʬʦʨʤʘʪʽ 

.rcp ʪʘ ʽʤʧʦʨʪʫʚʘʪʠ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʙʫʜʴ-ʷʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Autodesk, ʥʘʧʨʠʢʣʘʜ, Civil3D ʘʙʦ Revit. 

 

ʈʠʩ 3.5.1.4. ɯʤʧʦʨʪʫʚʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Revit. 

ʄʝʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʧʨʦʛʨʘʤʽ Revit ʧʦʣʷʛʘʻ ʚ 

ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʢʨʝʩʣʝʥʥʽ ʘʙʦ BIM-ʧʨʦʝʢʪʽ, ʮʝ ʝʬʝʢʪʠʚʥʝ ʧʨʦʛʨʘʤʥʝ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʮʠʭ ʧʨʦʝʢʪʽʚ, ʚʦʥʦ ʧʨʦʩʪʽʰʝ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ Archicad. 

ɼʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Civil3D ʤʠ ʤʦʞʝʤʦ ʣʝʛʢʦ ʽʤʧʦʨʪʫʚʘʪʠ 

ʥʘʰʫ ʭʤʘʨʫ ʪʦʯʦʢ, ʮʝ ʨʦʙʠʪʴʩʷ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʢʨʝʩʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʭʤʘʨʽ ʪʦʯʦʢ, ʥʝ ʪʘʢ ʧʨʦʩʪʦ ʤʘʣʶʚʘʪʠ ʥʘ ʭʤʘʨʘʭ ʪʦʯʦʢ, ʧʨʠ 3D ʣʽʥʽʷʭ, ʤʠ 

ʧʦʚʠʥʥʽ ʟʥʘʪʠ, ʜʝ ʨʦʟʤʽʩʪʠʪʠ ʥʘʰʫ ʧʦʯʘʪʢʦʚʫ ʽ ʢʽʥʮʝʚʫ ʪʦʯʢʫ ʚ 

ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ . 

 

ʈʠʩ 3.5.1.5. ɯʤʧʦʨʪʫʚʘʥʥʷ ʭʤʘʨʠ ʪʦʯʦʢ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Civil3D. 

 

3.5.2 ʄʦʞʣʠʚʦʩʪʽ ʦʙʤʽʨʽʚ ʪʝʢʩʪʫʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʚ ʨʽʟʥʠʭ ʇɿ : 
 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʨʥʠʭ ʢʨʝʩʣʝʥʴ ʟ ʪʝʢʩʪʫʨʥʦʾ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʘ Agisoft 

ʪʘʢʦʞ ʥʘʜʘʻ ʥʘʤ ʢʦʤʘʥʜʫ ʢʨʝʩʣʝʥʥʷ, ʘ ʧʦʪʽʤ ʤʠ ʤʦʞʝʤʦ ʝʢʩʧʦʨʪʫʚʘʪʠ ʮʝ 

ʢʨʝʩʣʝʥʥʷ ʚ CAD ʧʨʦʛʨʘʤʫ, ʢʨʝʩʣʠʪʠ ʜʦʩʠʪʴ ʧʨʦʩʪʦ, ʙʝʨʝʤʦ ʢʦʤʘʥʜʫ 

ʢʨʝʩʣʝʥʥʷ  ʽ ʜʘʣʽ ʧʦʯʠʥʘʻʤʦ ʢʨʝʩʣʠʪʠ ʚʩʽ ʜʝʪʘʣʽ (ʚʽʢʥʦ, ʙʘʣʢʦʥ ʽ ʪ.ʜ.).    
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ʈʠʩ  3.5.2.1 ʧʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʢʦʥʪʫʨʫ ʚʽʢʥʘ ʚ Agisoft Photoscan 

ʊʘʢʦʞ ʤʠ ʤʦʞʝʤʦ ʝʢʩʧʦʨʪʫʚʘʪʠ ʪʝʢʩʪʫʨʦʚʘʥʫ ʤʦʜʝʣʴ ʜʣʷ ʤʘʣʶʚʘʥʥʷ ʚ 

ʽʥʰʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʜʣʷ ʝʢʩʧʦʨʪʫ ʪʝʢʩʪʫʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ̔ ʩʥʫʻ 

ʙʘʛʘʪʦ ʬʦʨʤʘʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʥʘʤ ʧʦʪʨʽʙʝʥ ʬʦʨʤʘʪ *OBJ 

ʘʙʦ *STL, ʪʘʢʦʞ  ̒ʬʦʨʤʘʪ *DXF ʜʣʷ Autodesk, ʘʣʝ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ 

ʤʘʣʶʚʘʪʠ ʧʦ ʪʝʢʩʪʫʨʦʚʘʥʽʡ ʤʦʜʝʣʽ ʚ Autocad ʟʘʥʘʜʪʦ ʜʝʬʽʩʩʽʣʴʥʦ, ʧʨʦʛʨʘʤʘ 

ʥʝ ʧʽʜʪʨʠʤʫʻ ʚʝʣʠʢʠʡ ʚʠʭʽʜʥʠʡ ʨʦʟʤʽʨ ʪʝʢʩʪʫʨʦʚʘʥʦʾ ʤʦʜʝʣʽ.  

 

                3.5.2.1.ɽʢʩʧʦʨʪ ʪʝʢʩʪʫʨʦʚʘʥʦʾ ʤʦʜʝʣʽ.      ʈʽʟʥʽ ʬʦʨʤʘʪʠ ʝʢʩʧʦʨʪʫ. 
















































