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ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ 

 
ɹʦʛʦʤʦʣʦʚ ɺ.ʆ., 

(ʛʦʣʦʚʘ) 

ʨʝʢʪʦʨ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦ-

ʜʦʨʦʞʥʴʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʍʅɸɼʋ), ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʟʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ, 

ʘʢʘʜʝʤʽʢ ʊʨʘʥʩʧʦʨʪʥʦʾ ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ 

ɹʘʪʨʘʢʦʚʘ ɸ.ɻ., 

(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ) 

ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ʍʅɸɼʋ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ 

ɼʤʠʪʨʽʻʚ ɯ.ɸ. 

(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ) 

ʇʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʍʅɸɼʋ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɹʝʨʝʞʥʘ ʂ.ɺ., 

(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ) 

ʜʝʢʘʥ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʅɸɼʋ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʦʨʦʞʢʦ ɭ.ɺ., 

(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ) 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʜʦʨʽʛ, ʛʝʦʜʝʟʽʾ ʽ 

ʟʝʤʣʝʫʩʪʨʦʶ ʍʅɸɼʋ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʽʥʥʽʢ ɸ.ɺ. ʜʠʨʝʢʪʦʨ ʉʭʽʜʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ ɼʇ çʋʢʨʘʾʥʩʴʢʝ 

ʜʝʨʞʘʚʥʝ ʘʝʨʦʛʝʦʜʝʟʠʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦè 

ɺʦʡʪʝʥʢʦ ʄ.ʉ. ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ɼʇ çɼʦʨʦʛʠ ʍʘʨʢʽʚʱʠʥʠè 

ɺʥʫʢʦʚʘ ʅ.ɺ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʍʅɸɼʋ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ 

ʉʤʦʣʷʥʶʢ ʈ.ɺ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʍʅɸɼʋ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ 

ʆʢʩʘʢ ʉ.ɺ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʍʅɸɼʋ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʫʛʘʻʚʩʴʢʠʡ ʉ.ʆ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʦʩʪʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʙʫʜʽʚʝʣʴʥʦʾ 

ʤʝʭʘʥʽʢʠ ʽʤ. ɺ.ʆ. ʈʦʩʽʡʩʴʢʦʛʦ ʍʅɸɼʋ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʅʝʥʘʩʪʽʥʘ ʊ.ʆ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʍʅɸɼʋ, 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʇʣʝʭʦʚʘ ɻ.ɸ. ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʍʅɸɼʋ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ. 

(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʩʝʢʨʝʪʘʨ) 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ, ʛʝʦʜʝʟʽʾ ʽ ʟʝʤʣʝʫʩʪʨʦʶ 

ʍʅɸɼʋ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 
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ʐɸʅʆɺʅɯ ʂʆʃɽɻʀ! 

 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʧʨʦʰʫʻ 

ɺʘʩ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ ɯɯɯ-ʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

çɼʆʈʆɾʅʔʆ-ɹʋɼɯɺɽʃʔʅʀʁ ʂʆʄʇʃɽʂʉ: ʇʈʆɹʃɽʄʀ, 

ʇɽʈʉʇɽʂʊʀɺʀ, ɯʅʅʆɺɸʎɯɰè, ʷʢʘ ʚʽʜʙʫʜʝʪʴʩʷ 23-24 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʄʝʪʘ ʢʦʥʬʝʨʝʥʮʽʾ ï ʦʙʛʦʚʦʨʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʱʦʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ. 
 

ʇʨʦʛʨʘʤʘ ʢʦʥʬʝʨʝʥʮʽʾ ʧʝʨʝʜʙʘʯʘʻ: 

ïʚʽʜʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʣʝʥʘʨʥʝ ʟʘʩʽʜʘʥʥʷ; 

ïʨʦʙʦʪʫ ʩʝʢʮʽʡ: 

V ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʛʝʦʜʝʟʠʯʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʰʫʢʫʚʘʥʴ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ; 

V ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ; 

V ɯʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ; 

V ʇʨʦʙʣʝʤʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ï ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ; 

V ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʽʚ: ʙʝʟʧʝʢʘ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ; 

V ʈʝʘʣʽʟʘʮʽʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ 

ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ; 
 

ʈɽɻʃɸʄɽʅʊ ʂʆʅʌɽʈɽʅʎɯɰ 
 

23.11.2023 09.30õ09.50 - ʨʝʻʩʪʨʘʮʽʷ ʫʯʘʩʥʠʢʽʚ 

10.00õ14.00 - ʚʽʜʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʣʝʥʘʨʥʝ 

ʟʘʩʽʜʘʥʥʷ  

14.00õ17.00 - ʨʦʙʦʪʘ ʩʝʢʮʽʡ 
 

24.11.2023 10.00õ17.00 - ʨʦʙʦʪʘ ʩʝʢʮʽʡ 

 
 

ʊʨʠʚʘʣʽʩʪʴ ʧʣʝʥʘʨʥʠʭ ʜʦʧʦʚʽʜʝʡ ï ʜʦ 20 ʭʚ., ʪʨʠʚʘʣʽʩʪʴ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʩʝʢʮʽʷʭ ï ʜʦ 10 ʭʚ., ʚʠʩʪʫʧʽʚ ʫ ʜʝʙʘʪʘʭ ï ʜʦ 5 ʭʚ. 
 

ʆʬʽʮʽʡʥʽ ʤʦʚʠ ʢʦʥʬʝʨʝʥʮʽʾ: ʫʢʨʘʾʥʩʴʢʘ, ʘʥʛʣʽʡʩʴʢʘ. 

 
 

ʂʆʅʊɸʂʊʀ ʂʆʅʌɽʈɽʅʎɯɰ 

ɸʜʨʝʩʘ: ʚʫʣ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, 25, 61002, ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʊʝʣʝʬʦʥ: +38 (057) 707-37-32  

e-mail:  rp@khadi.kharkov.ua  

mailto:rp@khadi.kharkov.ua
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ʇʃɽʅɸʈʅɽ ɿɸʉɯɼɸʅʅʗ ʂʆʅʌɽʈɽʅʎɯɰ 

 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʟ 1000  ʜʦ 1300 

 
 

1. ʉʋʏɸʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ɼʆʈʆɾʅʔʆɻʆ ɹʋɼɯɺʅʀʎʊɺɸ ɺɯɼ 

TOPCON  

ʐʪʦʥʜʘ ɭ.ʆ.,  

ʜʠʨʝʢʪʦʨ ʊʆɺ çʋʂʈɻɽʆ-ʇʈʆɽʂʊ ʄʉè 

 

2. ɻɽʆɻʈɸʌɯʏʅʆ ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ (ɻɯʉ) ʊɸ 

ʈʆɿʈɸʍʋʅʂʆɺʀʁ ʂʆʄʇʃɽʂʉ ʄɽʈɽɾ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ ʊɸ 

ɺʆɼʆɺɯɼɺɽɼɽʅʅʗ 

ʈʠʙʘʯʫʢ ʖ.ʄ.,  

 ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ ʊʆɺ çʅʇ ʈɯʂʆʄè 

 

3. ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʀ AGISOFT METASHAPE ɼʃʗ 

ʇʆɹʋɼʆɺʀ ʎʀʌʈʆɺʀʍ ʄʆɼɽʃɽʁ ʄɯʉʎɽɺʆʉʊɯ 

ʇʝʨʚʫʰʠʥ ʇ.ɺ.,  

ʍʘʨʢʽʚʩʴʢʠʡ ʶʨʠʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

4. ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ-ʊɽʆʈɽʊʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ʐʋʄʆɿɸʍʀʉʅʀʍ ɽʂʈɸʅɯɺ ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈʆɻɸʍ 

ʃʘʩʣʦʚ ʉ.ɺ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

5. ʌʋʅʂʎɯʆʅɸʃʔʅɯ ʄʆɾʃʀɺʆʉʊɯ ʄʆɹɯʃʔʅʆɻʆ ʃɸɿɽʈʅʆɻʆ 3D 

ʉʂɸʅɽʈʋ TRIMBLE MX2 ʋ ɻɸʃʋɿɯ ɻɽʆɼɽɿʀʏʅʀʍ ʈʆɹɯʊ 

ʉʋʇʈʆɺʆɼʋ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ɹʋɼɯɺʅʀʎʊɺɸ  

ʄʫʨʟʽʥ ɼ.ɯ., ʆʥʠʱʝʥʢʦ ʆ.ʉ., ɸʥʪʦʥʶʢ ʆ.ʆ. 

ʊʆɺ çɸʚʪʦʤʘʛʽʩʪʨʘʣʴ-ʇʽʚʜʝʥʴè 

 

6. ɸʉʇɽʂʊʀ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʇʈʆɻʈɸʄʀ ʈʆɿʈɸʍʋʅʂʋ 

ɼʆʈʆɾʅʔʆɻʆ ʆɼʗɻʋ ʅɽɾʆʈʉʊʂʆɻʆ ʊʀʇʋ ʋʂʈʈɼʆ 23 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

7. ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʈʆɿʇɸɼʋ ʂɸʊɯʆʅʅʀʍ ɹɯʊʋʄʅʀʍ 

ɽʄʋʃʔʉɯʁ 

ʉʽʜʫʥ ʖ.ɺ., ɹʽʜʦʩʴ ɺ.ʄ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

(ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ) 
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8. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ ʇɯɼ ʏɸʉ 

ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʎɸʈʀʏɸʅʉʔʂʆɰ ʆɹ'ɭɼʅɸʅʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɼʅɯʇʈʆɺʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʘʟʘʯʝʥʢʦ ɺ.ɸ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. 

ʆ.ʄ.ɹʝʢʝʪʦʚʘ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

9. ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɯʉ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʆɹʋɼʆɺɯ ʎʀʌʈʆɺʀʍ 

ʇʃɸʅɯɺ 

ɹʦʨʠʩʝʥʢʦ ʖ.ʄ., ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ʂʦʨʩʫʥ ʄ.ʇ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

10. THE THEORY OF CONVERTING PAPER MAPS INTO DIGITAL 

FORMAT  

Ignatiev V. Engineer surveyor  

Municipality Steigen, Norway 

 

11. ANALYSIS OF STRESSES IN THE STRUCTURE OF TRAVEL 

CLOTHING TAKING INTO ACCOUNT THE CHANGE OF THE 

TEMPERATURE REGIME  

Aziz Chitawi, Dadssi Omar, road engineer 

Ministry of Equipment and Transport (Rabat, Morocco) 

Dorozhko Y, 

Kharkiv National Automobile and Highway University (Kharkiv, Ukraine)  
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ʈʆɹʆʊɸ ʉɽʂʎɯɰ 

çʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ 

ɻɽʆɼɽɿʀʏʅʆɻʆ ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɺʀʐʋʂʋɺɸʅʔ, ʇʈʆɽʂʊʋɺɸʅʅʗ ɯ 

ɹʋɼɯɺʅʀʎʊɺɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʊɸ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼè 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʟ 10
00  
ʜʦ 17

00

 

 

ʂʝʨʽʚʥʠʢ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʃ.ʄ. ʂʘʟʘʯʝʥʢʦ  

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʅ.ʆ. ɸʨʩʝʥʴʻʚʘ 

 

1. ʆʉʅʆɺʅɯ ɿɸɺɼɸʅʅʗ ɻɽʆɼɽɿʀʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʇʃɸʅʋɺɸʅʅʗ ʊɽʈʀʊʆʈɯɰ ʇɯɼ ɿɸɹʋɼʆɺʋ 

ʂʦʚʘʣʝʥʢʦ ʃ.ʆ.1, ɻʦʣʫʙʦʚʠʯ ʇ.ʆ.1, ʗʨʠʞʢʦ ɸ.ɺ.2 

1 ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

2 ʋʢʨʘʾʥʘ, ʊʆɺ çʉʣʘʚʜʦʨʩʪʨʦʡè ʤ. ʉʣʘʚôʷʥʩʴʢ, ʋʢʨʘʾʥʘ 

 

2. ʅʆʈʄɸʊʀɺʅɸ ɻʈʆʐʆɺɸ ʆʎɯʅʂɸ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ ʇɯɼ 

ɸɺʊʆʄʆɹɯʃʔʅʀʄʀ ɼʆʈʆɻɸʄʀ 

ʖʭʥʦ ɸ.ʉ., ʄʘʢʽʻʥʢʦ ɼ.ʖ., ɻʣʘʜʢʦʚ ʅ.ɯ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

3. ɻɽʆɼɽɿʀʏʅɯ  ɺʀʐʋʂʋɺɸʅʅʗ ʅɸ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʂɸʍ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ ɰʍ ɼʆ ʈɽɭʉʊʈɸʎɯɰ ɺ 

ɹɸɿɯ ɼɸʅʀʍ ɼɽʈɾɸɺʅʆɻʆ ɿɽʄɽʃʔʅʆɻʆ ʂɸɼɸʉʊʈʋ 

ʖʭʥʦ ɸ.ʉ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɻʦʣʝʮʴ ʄ.ɺ. ʊʆɺ "ʂʦʥʩʫʣʴʪʘʮʽʡʥʠʡ ʮʝʥʪʨ" (ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ) 

 
 

4. ɺʀʄʆɻʀ ɼʆ ʊʆʇʆɻʈɸʌɯʏʅʆɻʆ ɿʅɯʄɸʅʅʗ ɼʃʗ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ʆɹôɭʂʊɯɺ ɹʋɼɯɺʅʀʎʊɺɸ 

ɹʝʟʧʝʯʥʠʡ ɺ.ʉ., ʄʝʣʶʭ ʄ.ɺ., ʐʫʤʘʢʦʚʘ ʂ.ʉ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

5. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ 

ʇʈʆɭʂʊʋɺɸʅʅɯ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɻʫʥʴʢʦ ɯ.ʉ., ɻʫʙʽʥ ɯ.ʆ., ʍʘʥʯʠʯ ɹ.ʈ., ʗʩʢʝʚʠʯ ɸ.ʆ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 
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6. ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TRIMBLE ɿ ʈʆɹʆʊʀɿʆɺɸʅʀʄ ʊɸʍɽʆʄɽʊʈʆʄ ʅɸ 

ɸɺʊʆɻʈɽʁɼɽʈ 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʂʠʨʠʯʝʥʢʦ ʆ.ɸ., ɹʫʛʨʽʤ ɭ.ʖ., ɹʽʨʶʢʦʚ ɺ.ʆ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

7. ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʅɽʈʋʍʆʄʆʉʊɯ ʅɸ ʈɽɻɯʆʅɸʃʔʅʆʄʋ ʈɯɺʅɯ 

ʂʦʥʜʨʘʪʶʢ ɯ.ɺ., ʍʘʣʽʢʦʚ ʉ.ɸ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

8. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɺ 

ʉʋʏɸʉʅʆʄʋ ʂɸʈʊʆɻʈɸʌʋɺɸʅʅɯ 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ʄʽʨʦʰʥʠʯʝʥʢʦ ɺ.ɺ., ʌʝʜʦʪʽʢʦʚʘ ɸ.ɸ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

9. ʆʉʆɹʃʀɺʆʉʊɯ ɯʅɾɽʅɽʈʅʆ-ɻɽʆɼɽɿʀʏʅʀʍ ɺʀʐʋʂʋɺɸʅʔ ʇʈʀ 

ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ɼʆʈʆɻʀ ʄ-12 

ʉʊʈʀʁ-ʊɽʈʅʆʇɯʃʔ-ɿʅɸʄ'ʗʅʂɸ ʋ ʃʔɺɯɺʉʔʂɯʁ ʆɹʃɸʉʊɯ 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʇʦʥʦʤʘʨʴʦʚ ɺ.ʆ.  

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

ʈʆɹʆʊɸ ʉɽʂʎɯɰ 

çʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɸ ʂʆʄʇôʖʊɽʈʅʆ-

ɯʅʊɽɻʈʆɺɸʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ɼʆʈʆɾʅʔʆ-

ɹʋɼɯɺɽʃʔʅʆʄʋ ʂʆʄʇʃɽʂʉɯè 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʟ 10
00  
ʜʦ 17

00

 

 

ʂʝʨʽʚʥʠʢ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɯ.ɺ. ʄʫʩʽʻʥʢʦ 

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʽʥʞʝʥʝʨ ɯ.ɺ. ʃʦʤʦʚʩʴʢʘ 
 
 

1. ʇʈʆɽʂʊʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ʊʈɸʅʉʇʆʈʊʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʇʈʀ ʈʆɿʈʆɹʎɯ ʂʆʄʇʃɽʂʉʅʀʍ ʇʃɸʅɯɺ 

ʇʈʆʉʊʆʈʆɺʆɻʆ ʈʆɿɺʀʊʂʋ ʊɽʈʀʊʆʈɯʁ 

ʖʭʥʦ ɸ.ʉ., ɼʘʰʫʪʽʥ ɸ.ʆ., ɹʘʢʘʻʚ ʄ. ʉ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

2. ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄʇʃɽʂʉʋ DIGITALS ɼʃʗ 

ʇʆɹʋɼʆɺʀ ʎʀʌʈʆɺʀʍ ʄʆɼɽʃɽʁ ʈɽʃʔɭʌʋ 
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ʄʫʨʟʽʥ ɼ.ɯ., ɹʘʪʠʣʽʥ ʉ.ʆ., ʐʘʥʛʽʥʘ ɸ.ɸ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ      

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

3. ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ AUTOCAD ɼʃʗ ʆɹʈʆɹʂʀ 

ʈɽɿʋʃʔʊɸʊɯɺ ɻɽʆɼɽɿʀʏʅʀʍ ɺʀʄɯʈʖɺɸʅʔ 

ɻʫʨʩʴʢʠʡ ɹ.ɺ., ʂʦʚʘʣʴʦʚ ʄ.ɸ., ʄʘʡʩʪʨʝʥʢʦ ɼ.ʆ.  

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ         

 (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

4. ʉʋʏɸʉʅɽ ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ʇʽʚʥʠʢ ʈ.ʉ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ        

  (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

5. ʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊ ʋ ʂʆʅʎɽʇʎɯɰ ʉʊɺʆʈɽʅʅʗ 

ɹɸɻɸʊʆʎɯʃʔʆɺʆɻʆ ʂɸɼɸʉʊʈʋ 

ʄʝʪʝʰʢʽʥ ʂ.ʆ., ʇʽʣʽʯʝʚʘ ʄ.ʆ., ʄʘʩʣʽʡ ʃ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

6. ʌʆʈʄʋɺɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ ʇɯɼ ɽʅɽʈɻʆɻɽʅɽʈʋʖʏɯ 

ʆɹôɭʂʊʀ 

ʏʝʤʝʨʠʩ ɸ.ʖ., ʇʦʧʦʚ ɸ.ʉ. 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ) 

 

7. ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɸɽʈʆʌʆʊʆɿʅɯʄɸʅʅʗ ɺ ʋʄʆɺɸʍ 

ʋʂʈɸɰʅʉʔʂʆɻʆ ʉʔʆɻʆɼɽʅʅʗ ʇʈʀ ʆʊʈʀʄɸʅʅɯ 

ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ 

ʉʘʨʢʽʩʷʥ ɻ.ʉ., ɿʘʡʮʝʚ ɸ.ʆ., ʈʦʞʢʦ ʅ.ʇ., ʉʘʨʢʽʩʷʥ ʂ.ʄ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ         

 (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

8. ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʇʈʆɻʈɸʄʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ 

ʈʆɹʆʊʀ ɿ ʇʈʆʉʊʆʈʆɺʀʄʀ ɼɸʅʀʄʀ 

ʂʘʟʘʯʝʥʢʦ ʃ.ʄ., ɸʣʽʷʨʦʚʘ ɸ.ɺ., ɺʦʨʦʙôʡʦʚ ʄ.ʉ.  

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ          

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

9. ɸʅɸʃɯɿ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ʇʈʆɻʈɸʄʀ 

TOPOCAD ʋ ɻɸʃʋɿɯ ɻɽʆɼɽɿʀʏʅʆɻʆ ʉʋʇʈʆɺʆɼʋ ɹʋɼɯɺʅʀʎʊɺɸ 

ʐʊʋʏʅʀʍ ʉʇʆʈʋɼ 

ɼʦʨʦʞʢʦ ɭ.ɺ. 

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ          

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ʐʪʦʥʜʘ ɭ.ʆ. ʊʆɺ çʋʂʈɻɽʆ-ʇʈʆɽʂʊ ʄʉè (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 



12 

 

10. ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʆɹʋɼʆɺɯ ʎʀʌʈʆɺʀʍ 

ʇʃɸʅɯɺ 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ɹʦʨʠʩʝʥʢʦ ʖ.ʄ.  

ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ          

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

ʈʆɹʆʊɸ ʉɽʂʎɯɰ 

çɯʅʅʆɺɸʎɯʁʅɯ ʄɽʊʆɼʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ 

ʇʈʆɽʂʊʋɺɸʅʅʗ, ɹʋɼɯɺʅʀʎʊɺɸ ʊɸ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ɯ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼè 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʟ 10
00  
ʜʦ 17

00

 

 

ʂʝʨʽʚʥʠʢ ʩʝʢʮʽʾ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ɸ.ɻ. ɹʘʪʨʘʢʦʚʘ  

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʉ.ʄ. ʋʨʜʟʽʢ  
 

1. ɺʀɹɯʈ ʄɽʊʆɼɯɺ ɯ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ 

ɹʋɼɯɺʅʀʎʊɺɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ɯ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ʉʇʆʈʋɼ 

ɻʫʥʴʢʦ ɯ.ʉ., ʏʘʙʘʥʦʚ ɯ.ʆ., ɻʘʚʨʠʣʶʢ ʄ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

2. ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ ʋ ɼʆʈʆɾʅʔʆʄʋ ɹʋɼɯɺʅʀʎʊɺɯ 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʊʘʻʥʢʦ ʆ.ʖ., ɹʽʨʶʢʦʚ ɺ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɸʙʨʘʤʦʚʠʯ ɺ.ʇ. ʊʆɺ çɸʚʪʦʤʘʛʽʩʪʨʘʣʴ-ʇʽʚʜʝʥʴè (ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

3. ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɼʃʗ ʈɽʄʆʅʊɸ ɯʅɾɽʅɽʈʅʀʍ ʉʇʆʈʋɼ 

ʊʈɸʅʉʇʆʈʊʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

ʋʨʜʟʽʢ ʉ.ʄ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

4. ʅɸʇʈʗʄʀ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈʀʅʂʋ 

ʅɽʈʋʍʆʄʆʉʊɯ ʋʂʈɸɰʅʀ 

ʅʝʩʪʝʨʝʥʢʦ ʉ.ɻ., ʈʘʜʟʽʥʩʴʢʘ ʖ.ɹ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

5. THE SCATTERING ANALYZE OF ACOUSTIC AND RADAR WAVES 
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AND ELECTROSTATIC PROBLEMS IN THREE -DIMENSIONAL 

STRUCTURES OF ROTATION  

Martin Sagradian 

Macquarie University, Sydney, Australia 

 

6. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ ʇɯɼ ʏɸʉ  

ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʎɸʈʀʏɸʅʉʔʂʆɰ ʆɹôɭɼʅɸʅʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɼʅɯʇʈʆɺʉʔʂʆʆ ʈɸʁʆʅʋ 

ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ, ʂʦʨʩʫʥ ʇ.ʄ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ʂʘʟʘʯʝʥʢʦ ɺ.ɸ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

7. ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɿʈɯɺʅʖɺɸʅʅʗ ʃɯʅɯʁʅʀʍ ʅɽɺôʗɿʆʂ 

ʊɽʆɼʆʃɯʊʅʀʍ ʍʆɼɯɺ ʋ MS OFFICE EXCEL 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɿʘʛʦʨʥʷʢ ʆ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

ʈʆɹʆʊɸ ʉɽʂʎɯɰ 

çʇʈʆɹʃɽʄʀ ʅɸɼɯʁʅʆʉʊɯ ʊɸ ɼʆɺɻ ʆɺɯʏʅʆʉʊɯ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʊɸ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ʉʇʆʈʋɼ ï ʐʃʗʍʀ ɰʍ ɺʀʈɯʐɽʅʅʗè 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

 

ʟ 10
00  
ʜʦ 17

00

 

 

ʂʝʨʽʚʥʠʢ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɼʦʨʦʞʢʦ ɭ.ɺ.  

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻ.ʉ. ʉʘʨʢʽʩʷʥ 

 

1. ɸʅɸʃɯɿ ɼʆʉʃɯɼɾɽʅʅʔ ɺɿɸɭʄʆɼɯɰ ʊʈɸʅʉʇʆʈʊʅʀʍ ʊɸ 

ʇɯʐʆʍɯɼʅʀʍ ʇʆʊʆʂɯɺ ʅɸ ʇɽʈɽʍʈɽʉʊʗʍ ʄɯʉʔʂʀʍ ɺʋʃʀʎʔ 

ʂʦʚʘʣʝʥʢʦ ʃ.ʆ., ʉʪʦʢʘʣʶʢ ʊ.ʄ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ʂʦʚʘʣʴ ʖ.ʆ.  

ʏʝʨʢʘʩʴʢʘ ʬʽʣʽʷ ʜʦʨʦʞʥʴʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʜʽʣʴʥʠʮʽ 

(ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ ) 

2. ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TOPCON 



14 

 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʇʘʨʭʦʤʦʚʠʯ ɸ.ɺ., ɼʞʝʞʝʣʘ ɺ.ɸ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

3. ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɺ ʇʈʆɽʂʊɸʍ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ʂʦʟʘʨʯʫʢ ɯ.ɸ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

4.ʉʋʏɸʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʇʈʆɽʂʊʋɺɸʅʅʗ ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʀʍ 

ʉʋʄɯʐɽʁ 

ʇʘʣʘʫʪʘ ʉ.ʉ. 

ʉʣʫʞʙʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

5. ɸɼɻɽɿɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɯʊʋʄɯɺ, ʄʆɼʀʌɯʂʆɺɸʅʀʍ 

ɼʆɹɸɺʂɸʄʀ ʅɸ ʆʉʅʆɺɯ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ʈʆʉʃʀʅʅʀʍ ʆʃɯʁ 

ʇʦʣʷʢ ʆ.ɭ., ɻʨʠʥʯʫʢ ʖ.ʄ., ɻʫʥʴʢʘ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

(ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ) 

 

6. ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʈʆɿʇɸɼʋ ʂɸʊɯʆʅʅʀʍ ɹɯʊʋʄʅʀʍ 

ɽʄʋʃʔʉɯʁ 

ʉʽʜʫʥ ʖ.ɺ., ɹʽʜʦʩʴ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

(ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ) 

 

7. ɯʅʅʆɺɸʎɯʁʅɸ ʂʆʅʎɽʇʎɯʗ ʉʆʅʗʏʅʀʍ ɼʆʈɯɻ  

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ɼʦʥʯʝʚʩʴʢʠʡ ɺ.ɸ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

8. ɺʇʃʀɺ ʂʆʈʆɿɯɰ ɸʈʄɸʊʋʈʀ ʅɸ ʊɽʈʄɯʅ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʄʆʉʊʆɺʆɰ ʂʆʅʉʊʈʋʂʎɯɰ 

ɼʫʙʽʥʯʠʢ ʆ.ɯ., ʊʶʪʴʢʽʥ ʆ.ʃ., ʂʽʣʴʜʻʻʚ ɺ. ʈ. 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ  

(ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

9. ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ɻɽʆɼɽɿʀʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ 

ɺɯɼʅʆɺʃɽʅʅʗ ʄʆʉʊɯɺ 

ʉʘʜʦʚʠʡ ɯ.ɯ.  

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

10. ɺɯɿʋɸʃʔʅɸ ʆʎɯʅʂɸ ʆʉɯɼɸʅʔ ˆʈʋʅʊʋ ʅɸɺʂʆʃʆ ɹʋɼɯɺʃɯ 

ɻʋʈʊʆɾʀʊʂʋ ʍʅɸɼʋ ˉ 5 ʋ 2023 ʈʆʎɯ 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʂʦʨʦʙʢʘ ʊ.ʄ.  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 
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ʈʆɹʆʊɸ ʉɽʂʎɯɰ 

1. çʇʈʆɹʃɽʄʀ ʈʆɿɺʀʊʂʋ ʊʈɸʅʉʇʆʈʊʅʆɰ 
ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʈɽɻɯʆʅɯɺ: ɹɽɿʇɽʂɸ 

ɼʆʈʆɾʅʔʆɻʆ ʈʋʍʋ, ɽʂʆʃʆɻɯʏʅɸ ɹɽɿʇɽʂɸè 

2. çʈɽɸʃɯɿɸʎɯʗ ʂʆʄʇɽʊɽʅʊʅɯʉʅʆɻʆ ʇɯɼʍʆɼʋ 
ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ ʌɸʍɯɺʎɯɺ ɼʆʈʆɾʅʔʆ-

ɹʋɼɯɺɽʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ï ɯʅʅʆɺɸʎɯʁʅɯ 

ʊɽʍʅʆʃʆɻɯɰ ʉʋʏɸʉʅʆɰ ʆʉɺɯʊʀè 

23 ʣʠʩʪʦʧʘʜʘ 2023 ʨ. 

ʟ 10
00  
ʜʦ 17

00

 

 

ʂʝʨʽʚʥʠʢ ʩʝʢʮʽʾ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʃ.ʆ. ʂʦʚʘʣʝʥʢʦ  

ʉʝʢʨʝʪʘʨ ʩʝʢʮʽʾ ï ʘʩʠʩʪʝʥʪ ɽ.ɺ. ɿʘʭʘʨʦʚʘ  
 

1. TRANSPORT LOGISTICS: PROBLEMS AND PROSPECTS 

Iukhno Alona 

Kharkiv National Automobile and Highway University, Kharkiv, Ukraine 

Khatsko Nataliya 

Axis Good Logistics Ltd, Warsaw, Poland  
 

2. ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ-ʊɽʆʈɽʊʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ʐʋʄʆɿɸʍʀʉʅʀʍ ɽʂʈɸʅɯɺ ʅɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈʆɻɸʍ 

ʃʘʩʣʦʚ ʉ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 

3. ɺʇʃʀɺ ɸɺʊʆʊʈɸʅʉʇʆʈʊʋ ʅɸ ɿɸɹʈʋɼʅɽʅʅʗ ʇʆɺɯʊʈʗʅʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʋ ʄɯʉʊɸʍ 

ʌʦʤʝʥʢʦ ɻ.ʈ.,ʏʦʨʥʦʞʫʢ ɺ.ɺ.  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɻʫʙʘʨ ɸ.ʄ. ʊʆɺ çɯʅʆɺɽʁʐʅ ʇʈʆɼɾɽʂʊ ɻʈʋʇè ( ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ) 

 

4. ʇʈʆɹʃɽʄʀ ʊʈɸʅʉʇʆʈʊʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʄɯʉʊ 

ʌʦʤʝʥʢʦ ɻ.ʈ., ɺʦʨʦʰʠʣʦʚ ɭ.ʉ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɹʻʣʦʚ ʄ.ʆ. ʊʆɺ çɯʥʩʪʠʪʫʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʫè  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

5. ʉʂʃɸɼʅʆʉʊɯ ʈʋʍʋ ʅɸ ʄɯʉʔʂʀʍ ɺʋʃʀʎʗʍ 

ʌʦʤʝʥʢʦ ɻ.ʈ., ɻʨʠʛʦʨʯʫʢ ʄ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ɻʘʭʦʚ ʄ.ʇ. 

ʊʆɺ çɯʥʩʪʠʪʫʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʫè  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 
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6. ɸʅɸʃɯɿ ʉʊɸʅʋ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ɺɽʃʆʉʀʇɽɼʅʀʍ ɼʆʈɯɻ ɺ ʄ. 

ʉʋʄʀ 

ʈʫʜʝʥʢʦ ʅ.ʖ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɭ. ɾʫʢʦʚʩʴʢʦʛʦ çʍʘʨʢʽʚʩʴʢʠʡ 

ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè , (ʤ. ʂʨʘʩʥʦʛʨʘʜ, ʋʢʨʘʾʥʘ ) 

 

7. PLASTIC ROADS ʗʂ ɯʅʅʆɺɸʎɯʁʅɽ ʈɯʐɽʅʅʗ ɼʃʗ ɿʄɽʅʐɽʅʅʗ 

ɺɯɼʍʆɼɯɺ ʊɸ ʆʍʆʈʆʅʀ ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ʈʦʤʘʥʦʚʠʯ ɼ.ʉ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

8. ʈʆɿɺʀʊʆʂ ʊʈɸʅʉʇʆʈʊʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʈɽɻɯʆʅɯɺ 

ʋʂʈɸɰʅʀ: ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ɻʫʥʴʢʦ ɯ.ʉ., ʉʝʤʝʥʯʝʥʢʦ ɺ.ʆ., ɸʨʪʶʭ ʂ.ʖ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

9. ʉɯʃɸɹʋʉ-ʆʈɯɭʅʊʆɺɸʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ 

ʌɸʍɯɺʎɯɺ ɼʆʈʆɾʅʔʆ-ɹʋɼɯɺɽʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ʄʝʪʝʰʢʽʥ ʂ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ (ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

ʐʝʚʯʝʥʢʦ ɺ.ʆ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 

 

10. ɼʆʎɯʃʔʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʐʊʆʈʀʉʅʀʍ ʇʈʆɻʈɸʄ 

ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ ʌɸʍɯɺʎɯɺ ɿɸ ʆʇʇ çɸɺʊʆʄʆɹɯʃʔʅɯ ɼʆʈʆɻʀ ʊɸ 

ɸɽʈʆɼʈʆʄʀè 

ɼʦʛʘʜʘʡʣʦ ʗ.ɺ., ɺʦʡʣʦʢʦʚʘ ʗ.ɯ., ʂʦʚʘʣʝʥʢʦ ʅ.ɯ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

(ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) 
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ɿʄɯʉʊ 

ʂʦʚʘʣʝʥʢʦ ʃ.ʆ., ɻʦʣʫʙʦʚʠʯ ʇ.ʆ., ʗʨʠʞʢʦ ɸ.ɺ.  
ʆʉʅʆɺʅɯ ɿɸɺɼɸʅʅʗ ɻɽʆɼɽɿʀʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʇʃɸʅʋɺɸʅʅʗ ʊɽʈʀʊʆʈɯɰ ʇɯɼ ɿɸɹʋɼʆɺʋéééééééé.                                   21 
ʖʭʥʦ ɸ.ʉ., ʄʘʢʽʻʥʢʦ ɼ.ʖ., ɻʣʘʜʢʦʚ ʅ.ɯ. 
ʅʆʈʄɸʊʀɺʅɸ ɻʈʆʐʆɺɸ ʆʎɯʅʂɸ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ 

ʇɯɼ ɸɺʊʆʄʆɹɯʃʔʅʀʄʀ ɼʆʈʆɻɸʄʀ éééééééééé... 25 
ʖʭʥʦ ɸ.ʉ. 
ɻɽʆɼɽɿʀʏʅɯ  ɺʀʐʋʂʋɺɸʅʅʗ ʅɸ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʂɸʍ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ ɰʍ ɼʆ ʈɽɭʉʊʈɸʎɯɰ 

ɺ ɹɸɿɯ ɼɸʅʀʍ ɼɽʈɾɸɺʅʆɻʆ ɿɽʄɽʃʔʅʆɻʆ ʂɸɼɸʉʊʈʋ éé.. 30 
ɹʝʟʧʝʯʥʠʡ ɺ.ʉ., ʄʝʣʶʭ ʄ.ɺ., ʐʫʤʘʢʦʚʘ ʂ.ʉ. 
ɺʀʄʆɻʀ ɼʆ ʊʆʇʆɻʈɸʌɯʏʅʆɻʆ ɿʅɯʄɸʅʅʗ ɼʃʗ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ʆɹôɭʂʊɯɺ ɹʋɼɯɺʅʀʎʊɺɸéééééééé..                                  35 
ɻʫʥʴʢʦ ɯ.ʉ., ɻʫʙʽʥ ɯ.ʆ., ʍʘʥʯʠʯ ɹ.ʈ., ʗʩʢʝʚʠʯ ɸ.ʆ.  
ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ 

ʇʈʆɭʂʊʋɺɸʅʅɯ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻééééééééé                                  40 
ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʂʠʨʠʯʝʥʢʦ ʆ.ɸ.,ɹʫʛʨʽʤ ɭ.ʖ.,ɹʽʨʶʢʦʚ ɺ.ʆ. 
ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TRIMBLE ɿ ʈʆɹʆʊʀɿʆɺɸʅʀʄ 

ʊɸʍɽʆʄɽʊʈʆʄ ʅɸ ɸɺʊʆɻʈɽʁɼɽʈΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 44 
ʂʦʥʜʨʘʪʶʢ ɯ.ɺ., ʍʘʣʽʢʦʚ ʉ.ɸ. 
ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʅɽʈʋʍʆʄʆʉʊɯ ʅɸ ʈɽɻɯʆʅɸʃʔʅʆʄʋ ʈɯɺʅɯéééééééé                                 48 
ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ʄʽʨʦʰʥʠʯʝʥʢʦ ɺ.ɺ., ʌʝʜʦʪʽʢʦʚʘ ɸ.ɸ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɺ 

ʉʋʏɸʉʅʆʄʋ ʂɸʈʊʆɻʈɸʌʋɺɸʅʅɯ ééééééé.ééééé 52 
ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʇʦʥʦʤʘʨʴʦʚ ɺ.ʆ. 
ʆʉʆɹʃʀɺʆʉʊɯ ɯʅɾɽʅɽʈʅʆ-ɻɽʆɼɽɿʀʏʅʀʍ ɺʀʐʋʂʋɺɸʅʔ 

ʇʈʀ ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ɼʆʈʆɻʀ 

ʄ-12 ʉʊʈʀʁ-ʊɽʈʅʆʇɯʃʔ-ɿʅɸʄ'ʗʅʂɸ ʋ ʃʔɺɯɺʉʔʂɯʁ 

ʆɹʃɸʉʊɯééééééééééééééééééééééééé. 58 
ʖʭʥʦ ɸ.ʉ., ɼʘʰʫʪʽʥ ɸ.ʆ., ɹʘʢʘʻʚ ʄ. ʉ. 
ʇʈʆɽʂʊʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ʊʈɸʅʉʇʆʈʊʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʇʈʀ ʈʆɿʈʆɹʎɯ ʂʆʄʇʃɽʂʉʅʀʍ ʇʃɸʅɯɺ 

ʇʈʆʉʊʆʈʆɺʆɻʆ ʈʆɿɺʀʊʂʋ ʊɽʈʀʊʆʈɯʁ éééééééé.é 63 
ʄʫʨʟʽʥ ɼ.ɯ., ɹʘʪʠʣʽʥ ʉ.ʆ., ʐʘʥʛʽʥʘ ɸ.ɸ. 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄʇʃɽʂʉʋ DIGITALS 

ɼʃʗ ʇʆɹʋɼʆɺʀ ʎʀʌʈʆɺʀʍ ʄʆɼɽʃɽʁ ʈɽʃʔɭʌʋéééé.. 68 
ɻʫʨʩʴʢʠʡ ɹ.ɺ., ʂʦʚʘʣʴʦʚ ʄ.ɸ., ʄʘʡʩʪʨʝʥʢʦ ɼ.ʆ. 
ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ AUTOCAD ɼʃʗ ʆɹʈʆɹʂʀ 

ʈɽɿʋʃʔʊɸʊɯɺ ɻɽʆɼɽɿʀʏʅʀʍ ɺʀʄɯʈʖɺɸʅʔééééééé 74 
ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ʇʽʚʥʠʢ ʈ.ʉ. 
ʉʋʏɸʉʅɽ ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻéΧΧΧΧΧΧΦΦ................................................ 79 
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ʄʝʪʝʰʢʽʥ ʂ.ʆ., ʇʽʣʽʯʝʚʘ ʄ.ʆ., ʄʘʩʣʽʡ ʃ.ʆ.  
ʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊ ʋ ʂʆʅʎɽʇʎɯɰ ʉʊɺʆʈɽʅʅʗ 

ɹɸɻɸʊʆʎɯʃʔʆɺʆɻʆ ʂɸɼɸʉʊʈʋ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 89 
ʏʝʤʝʨʠʩ ɸ.ʖ., ʇʦʧʦʚ ɸ.ʉ. 
ʌʆʈʄʋɺɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ ʇɯɼ 

ɽʅɽʈɻʆɻɽʅɽʈʋʖʏɯ ʆɹôɭʂʊʀ éééééééééééé..... 95 
ʉʘʨʢʽʩʷʥ ɻ.ʉ., ɿʘʡʮʝʚ ɸ.ʆ., ʈʦʞʢʦ ʅ.ʇ. 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɸɽʈʆʌʆʊʆɿʅɯʄɸʅʅʗ ɺ 

ʋʄʆɺɸʍ ʋʂʈɸɰʅʉʔʂʆɻʆ ʉʔʆɻʆɼɽʅʅʗ ʇʈʀ ʆʊʈʀʄɸʅʅɯ 

ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ éééééééééééééé.. 99 
ʂʘʟʘʯʝʥʢʦ ʃ.ʄ., ɸʣʽʷʨʦʚʘ ɸ.ɺ, ɺʦʨʦʙôʡʦʚ ʄ.ʉ. 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʇʈʆɻʈɸʄʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ 

ʈʆɹʆʊʀ ɿ ʇʈʆʉʊʆʈʆɺʀʄʀ ɼɸʅʀʄʀ ééééé.éééé.. 103 
ɼʦʨʦʞʢʦ ɭ.ɺ., ʐʪʦʥʜʘ ɭ.ʆ.  
ɸʅɸʃɯɿ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ʇʈʆɻʈɸʄʀ 

TOPOCAD ʋ ɻɸʃʋɿɯ ɻɽʆɼɽɿʀʏʅʆɻʆ ʉʋʇʈʆɺʆɼʋ 

ɹʋɼɯɺʅʀʎʊɺɸ ʐʊʋʏʅʀʍ ʉʇʆʈʋɼééééééééééé.. 109 
ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ɹʦʨʠʩʝʥʢʦ ʖ.ʄ.  
ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʆɹʋɼʆɺɯ 

ʎʀʌʈʆɺʀʍ ʇʃɸʅɯɺéééééééééééé.ééééééé 112 
ɻʫʥʴʢʦ ɯ.ʉ., ʏʘʙʘʥʦʚ ɯ.ʆ., ɻʘʚʨʠʣʶʢ ʄ. ʆ. 
ɺʀɹɯʈ ʄɽʊʆɼɯɺ ɯ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ 

ɹʋɼɯɺʅʀʎʊɺɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ɯ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ʉʇʆʈʋɼ éééééééééééééééééééééé.éé. 119 
ɿʘʭʘʨʦʚʘ ɽ.ɺ.,ʊʘʻʥʢʦ ʆ.ʖ.,ɸʙʨʘʤʦʚʠʯ ɺ.ʇ.,ɹʽʨʶʢʦʚ ɺ.ʆ. 
ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TRIMBLE ɿ ʈʆɹʆʊʀɿʆɺɸʅʀʄ 

ʊɸʍɽʆʄɽʊʈʆʄ ʅɸ ɸɺʊʆɻʈɽʁɼɽʈΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 122 
ʂʦʟʘʨʯʫʢ ɯ.ɸ.  
ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɺ ʇʈʆɽʂʊɸʍ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ééééééééééééééééé. 126 
ʅʝʩʪʝʨʝʥʢʦ ʉ.ɻ., ʈʘʜʟʽʥʩʴʢʘ ʖ.ɹ. 
ʅɸʇʈʗʄʀ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈʀʅʂʋ 

ʅɽʈʋʍʆʄʆʉʊɯ ʋʂʈɸɰʅʀ éééééé..ééééééééé.. 130 
Martin Sagradian 
THE SCATTERING ANALYZE OF ACOUSTIC AND RADAR 

WAVES AND ELECTROSTATIC PROBLEMS IN THREE -

DIMENSIONAL STRUCTURES OF ROTATION ééé.éééé 133 
ʂʘʟʘʯʝʥʢʦ ɼ.ɸ, ʂʦʨʩʫʥ ʇ.ʄ., ʂʘʟʘʯʝʥʢʦ ɺ.ɸ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ ʇɯɼ ʏɸʉ  

ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʎɸʈʀʏɸʅʉʔʂʆɰ ʆɹôɭɼʅɸʅʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɼʅɯʇʈʆɺʉʔʂʆʆ ʈɸʁʆʅʋ 

ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ éééééééééééé.. 137 
ʄʫʩʽʻʥʢʦ ɯ.ɺ.,.ɿʘʛʦʨʥʷʢ ʆ.ɺ.  
ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɿʈɯɺʅʖɺɸʅʅʗ ʃɯʅɯʁʅʀʍ ʅɽɺôʗɿʆʂ 

ʊɽʆɼʆʃɯʊʅʀʍ ʍʆɼɯɺ ʋ MS OFFICE EXCEL éééé.é..é. 144 
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ʂʦʚʘʣʝʥʢʦ ʃ.ʆ., ʉʪʦʢʘʣʶʢ ʊ.ʄ. 
ɸʅɸʃɯɿ ɼʆʉʃɯɼɾɽʅʅʔ ɺɿɸɭʄʆɼɯɰ ʊʈɸʅʉʇʆʈʊʅʀʍ ʊɸ 

ʇɯʐʆʍɯɼʅʀʍ ʇʆʊʆʂɯɺ ʅɸ ʇɽʈɽʍʈɽʉʊʗʍ ʄɯʉʔʂʀʍ 

ɺʋʃʀʎʔ éééééééééééééééééééééé....é 150 
ɿʘʭʘʨʦʚʘ ɽ.ɺ, ʇʘʨʭʦʤʦʚʠʯ ɸ.ɺ., ɼʞʝʞʝʣʘ ɺ.ɸ. 
ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TOPCON ééééééééééééé..ééé 154 
ʂʦʟʘʨʯʫʢ ɯ.ɸ. 
ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɺ ʇʈʆɽʂʊɸʍ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ éééééééééééééééé.. 158 
ʇʘʣʘʫʪʘ ʉ.ʉ. 
ʉʋʏɸʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʀʍ ʉʋʄɯʐɽʁ.ééééééééééé..é 163 
ʇʦʣʷʢ ʆ.ɭ., ɻʨʠʥʯʫʢ ʖ.ʄ., ɻʫʥʴʢʘ ɺ.ʄ.. 
ɸɼɻɽɿɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɯʊʋʄɯɺ, ʄʆɼʀʌɯʂʆɺɸʅʀʍ 

ɼʆɹɸɺʂɸʄʀ ʅɸ ʆʉʅʆɺɯ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ʈʆʉʃʀʅʅʀʍ 

ʆʃɯʁééééééééééééééééééééééééééé. 166 
ʉʽʜʫʥ ʖ.ɺ., ɹʽʜʦʩʴ ɺ.ʄ. 
ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʈʆɿʇɸɼʋ ʂɸʊɯʆʅʅʀʍ ɹɯʊʋʄʅʀʍ 

ɽʄʋʃʔʉɯʁ ééééééééééééééééééééééé.. 169 
ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ɼʦʥʯʝʚʩʴʢʠʡ ɺ.ɸ. 
ɯʅʅʆɺɸʎɯʁʅɸ ʂʆʅʎɽʇʎɯʗ ʉʆʅʗʏʅʀʍ ɼʆʈɯɻ ééééé.. 173 
ɼʫʙʽʥʯʠʢ ʆ. ɯ., ʊʶʪʴʢʽʥ ʆ. ʃ., ʂʽʣʴʜʻʻʚ ɺ. ʈ. 
ɺʇʃʀɺ ʂʆʈʆɿɯɰ ɸʈʄɸʊʋʈʀ ʅɸ ʊɽʈʄɯʅ ɽʂʉʇʃʋɸʊɸʎɯɰ 
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ʋɼʂ: 528.48 

ʂʦʚʘʣʝʥʢʦ ʃ.ʆ., ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ.,  

ɻʦʣʫʙʦʚʠʯ ʇ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʗʨʠʞʢʦ ɸ.ɺ. ʤ. ʉʣʘʚô̫ ʥʩʴʢ, ʋʢʨʘʾʥʘ, ʊʆɺ çʉʣʘʚʜʦʨʩʪʨʦʡè  

ʆʉʅʆɺʅɯ ɿɸɺɼɸʅʅʗ ɻɽʆɼɽɿʀʏʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʃɸʅʋɺɸʅʅʗ ʊɽʈʀʊʆʈɯɰ ʇɯɼ 

ɿɸɹʋɼʆɺʋ  

ɺʝʨʪʠʢʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʧʦ 

ʧʝʨʝʪʚʦʨʝʥʥʶ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʶ ʡʦʛʦ ʜʣʷ 

ʟʘʙʫʜʦʚʠ, ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʝʨʪʠʢʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʨʽʰʝʥʥʷ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʚʫʣʠʮʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʧʨʦʾʟʜʽʚ, ʤʘʡʜʘʥʽʚ, 

ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʽʚʝʣʴ, ʢʦʤʫʥʽʢʘʮʽʡ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʦʢʫ 

ʟʣʠʚʦʚʠʭ ʚʦʜ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ. 

ɿʘʚʜʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʨʝʘʣʴʥʦʛʦ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʟ ʤʝʪʦʶ ʨʦʟʤʽʱʝʥʥʷ 

ʟʘʙʫʜʦʚʠ ʽ ʧʽʜʟʝʤʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʙʣʘʛʦʫʩʪʨʦʶ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚôʷʟʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʟʝʤʣʷʥʠʭ ʤʘʩ [1]. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʝʢʪʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ: ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʤʘʩʰʪʘʙʫ; ʪʝʭʥʽʯʥʠʡ ʧʨʦʝʢʪ ʘʙʦ ʨʦʙʦʯʝ ʢʨʝʩʣʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʘʙʫʜʦʚʠ; ʪʠʧʦʚʽ ʧʦʧʝʨʝʯʥʽ ʧʨʦʬʽʣʽ 

ʚʫʣʠʮʴ ʽ ʧʨʦʾʟʜʽʚ; ʨʝʟʫʣʴʪʘʪʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʽ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ. 
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ʈʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ 

ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʘʭ ʫ ʤʘʩʰʪʘʙʘʭ 1:500, 1:1000, 1:2000. 

ʇʨʦʝʢʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʽʚ ʨʦʟʨʦʙʣʷʶʪʴ ʟʘ 

ʥʝʨʝʛʫʣʷʨʥʦʶ ʘʙʦ ʨʝʛʫʣʷʨʥʦʶ ʩʽʪʢʦʶ ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʟʘʜʘʥʠʭ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ʅʝʨʝʛʫʣʷʨʥʘ ʩʽʪʢʘ ʪʨʠʢʫʪʥʠʢʽʚ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʾ 

ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ 

ʟʥʽʤʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʢʦʤʧôʶʪʝʨʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʝʨʝʞʫ ʷʢ ʧʨʦʜʫʢʪ ʪʦʧʦʛʨʘʬʽʯʥʦʾ 

ʤʦʜʝʣʽ ʨʠʩʫʚʘʥʥʷ ʨʝʣʴʻʬʫ [1]. 

ʋ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʟ ʤʝʪʦʶ ʦʧʝʨʘʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʽʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʝʛʫʣʷʨʥʫ ʩʽʪʢʫ ʢʚʘʜʨʘʪʽʚ. ʅʘ ʧʣʘʥʽ ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʨʦʟʤʽʯʫʶʪʴ ʩʽʪʢʫ ʢʚʘʜʨʘʪʽʚ 

ʟʽ ʩʪʦʨʦʥʘʤʠ ʜʦʚʞʠʥʦʶ 2 ʩʤ. ʅʘ ʤʽʩʮʝʚʦʩʪʽ ʮʝ ï 10, 20 ʪʘ 40 ʤ, ʚ 

ʤʘʩʰʪʘʙʘʭ ʚʽʜʧʦʚʽʜʥʦ ï 1:500, 1:1000, 1:2000. 

ʗʢʱʦ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ ʚʽʜʩʫʪʥʽʡ, ʪʦ ʥʘ ʚʽʜʢʨʠʪʠʭ ʽʟ 

ʥʝʟʥʘʯʥʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʠʩʦʪ ʪʘ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʨʝʜʤʝʪʽʚ ʽ ʢʦʥʪʫʨʽʚ ʪʝʨʠʪʦʨʽʷʭ ʚʠʢʦʥʫʶʪʴ ʥʽʚʝʣʶʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʧʦ ʢʚʘʜʨʘʪʘʭ ʚʠʱʝʚʢʘʟʘʥʠʭ ʨʦʟʤʽʨʽʚ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʨʘʟʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʶʪʴ ʪʘʭʝʦʤʝʪʨʠʯʥʝ ʯʠ ʝʣʝʢʪʨʦʥʥʝ 

ʪʘʭʝʦʤʝʪʨʠʯʥʝ ʟʥʽʤʘʥʥʷ [2,3]. 

ʄʘʩʰʪʘʙ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ ʽ ʧʝʨʝʨʽʟ ʨʝʣʴʻʬʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʜʽʻʶ ʽ ʪʦʯʥʽʩʪʶ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɸʣʝ ʜʣʷ 

ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʣʘʥʠ 

ʤʘʩʰʪʘʙʫ 1:500 ʟ ʧʝʨʝʨʽʟʦʤ ʨʝʣʴʻʬʫ ʯʝʨʝʟ 0,5 ʤ. 
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ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʝʢʪʥʠʭ ʧʦʟʥʘʯʦʢ ʪʘ 

ʦʙʩʷʛʫ ʦʙʯʠʩʣʝʥʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʨʘʬʽʯʥʠʤ, 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʤ ʽ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʘʤʠ [1]. ɻʨʘʬʽʯʥʠʡ 

ʩʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʩʧʦʨʫʜʠ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʥʘʷʚʥʠʤʠ ʙʫʜʽʚʣʷʤʠ ʪʘ ʩʫʤʽʞʥʠʤʠ ʩʧʦʨʫʜʘʤʠ, ʱʦ 

ʧʨʦʝʢʪʫʶʪʴʩʷ. ʋʩʽ ʝʣʝʤʝʥʪʠ ʩʧʦʨʫʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʨʘʬʽʯʥʦ ʟʘ 

ʪʦʧʦʛʨʘʬʽʯʥʠʤ ʧʣʘʥʦʤ. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʝʢʪʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ 

ʚʟʷʪʠʤʠ ʛʨʘʬʽʯʥʦ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʩʽʭ ʡʦʛʦ ʛʦʣʦʚʥʠʭ ʪʦʯʦʢ. ʇʨʠ 

ʮʴʦʤʫ ʩʣʽʜ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʱʦʙ ʜʝʬʦʨʤʘʮʽʷ ʦʩʥʦʚʠ ʧʣʘʥʫ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 0,2 ʤʤ ʥʘ 10 ʩʤ ʨʦʟʤʽʨʫ ʩʪʦʨʦʥʠ ʢʚʘʜʨʘʪʘ 

ʙʫʜʽʚʝʣʴʥʦʾ ʩʽʪʢʠ. ɼʦʚʞʠʥʠ ʣʽʥʽʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʣʽʥʽʡʥʠʤ ʘʙʦ 

ʧʦʧʝʨʝʯʥʠʤ ʤʘʩʰʪʘʙʦʤ, ʢʫʪʠ ï ʛʝʦʜʝʟʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʠʨʦʤ. 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʚʠʟʥʘʯʘʶʪʴ ʛʨʘʬʽʯʥʦ ʚʽʜʥʦʩʥʦ ʣʽʥʽʡ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ. ʇʦʟʥʘʯʢʠ ʪʦʯʦʢ ï ʟʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʽ 

ʜʘʥʠʤʠ ʧʨʦʝʢʪʫ ʩʧʦʨʫʜ. ʊʦʯʥʽʩʪʴ ʛʨʘʬʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʧʣʘʥʫ. 

ɿʘ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʛʝʦʜʝʟʠʯʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʝʢʪʫ ʯʘʩʪʠʥʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʨʦʟʤʽʨʠ ʥʘʷʚʥʠʭ 

ʙʫʜʠʥʢʽʚ, ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʢʦʦʨʜʠʥʘʪʠ ʪʚʝʨʜʠʭ ʪʦʯʦʢ, 

ʚʽʜʩʪʘʥʽ ʪʦʱʦ) ʚʠʟʥʘʯʘʶʪʴ ʛʨʘʬʽʯʥʦ ʟʘ ʪʦʧʦʛʨʘʬʽʯʥʠʤ ʧʣʘʥʦʤ. 

ɯʥʰʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʤʽʯʫʚʘʥʥʷ ʦʙʯʠʩʣʶʶʪʴ ʘʥʘʣʽʪʠʯʥʦ 

(ʨʦʟʤʽʨʠ ʽ ʢʦʦʨʜʠʥʘʪʠ ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʙʫʜʠʥʢʽʚ, ʩʧʦʨʫʜ, ʪʦʱʦ).  

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʦʝʢʪʫ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʠʢʨʝʩʣʶʶʪʴ 

ʩʽʪʢʫ ʢʚʘʜʨʘʪʽʚ ʽ ʧʽʜʧʠʩʫʶʪʴ ʾʾ ʢʦʦʨʜʠʥʘʪʠ. ɹʽʣʷ ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ 

ʢʚʘʜʨʘʪʘ ʚʠʧʠʩʫʶʪʴ ʚʠʩʦʪʫ, ʦʢʨʫʛʣʝʥʫ ʜʦ ʩʦʪʠʭ ʯʘʩʪʦʢ ʤʝʪʨʘ. ɺ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ  

ʩʢʣʘʜʘʶʪʴ ʢʘʨʪʦʛʨʘʤʫ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʥʘ ʷʢʽʡ ʚ ʢʫʪʘʭ ʢʦʞʥʦʛʦ 
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ʢʚʘʜʨʘʪʫ ʧʽʜʧʠʩʫʶʪʴ ʧʨʦʝʢʪʥʽ ʚʽʜʤʽʪʢʠ, ʚʽʜʤʽʪʢʠ ʧʨʠʨʦʜʥʦʛʦ 

ʨʝʣʴʻʬʫ, ʨʦʙʦʯʽ ʚʽʜʤʽʪʢʠ. ɿʘ ʨʦʙʦʯʠʤʠ ʚʽʜʤʽʪʢʘʤʠ ʪʘ ʧʣʦʱʘʤʠ 

ʢʚʘʜʨʘʪʽʚ ʪʘ ʽʥʰʠʭ ʬʽʛʫʨ ʦʙʯʠʩʣʶʶʪʴ ʦʙʩʷʛʠ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ. 

ɺʠʥʦʩ ʧʨʦʝʢʪʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʥʘʪʫʨʫ 

ʚʠʢʦʥʫʶʪʴ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʥʘʭʦʜʷʪʴ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʨʝʧʝʨʠ ʚʠʩʦʪʥʦʾ ʤʝʨʝʞʽ, ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʾʭ ʢʽʣʴʢʦʩʪʽ ʧʨʦʚʦʜʷʪʴ 

ʥʝʦʙʭʽʜʥʝ ʟʛʫʱʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʥʦʩʷʪʴ ʥʘ ʜʽʣʷʥʮʽ ʧʨʦʝʢʪʥʽ 

ʚʽʜʤʽʪʢʠ ʪʦʯʦʢ. ʅʘ ʤʽʩʮʝʚʦʩʪʽ ʟʛʽʜʥʦ ʟ ʢʘʨʪʦʛʨʘʤʦʶ ʟʝʤʣʷʥʠʭ 

ʨʦʙʽʪ ʨʦʟʤʽʯʘʶʪʴ ʣʽʥʽʶ ʥʫʣʴʦʚʠʭ ʨʦʙʽʪ. ʇʦʪʽʤ ʫ ʚʫʟʣʦʚʠʭ ʪʦʯʢʘʭ 

ʩʽʪʢʠ ʢʚʘʜʨʘʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʤʝʞʘʭ ʥʘʩʠʧʫ, ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʚʽʟʠʨʢʠ. ɺʠʩʦʪʘ ʾʭ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʨʦʙʦʯʽʡ ʧʦʟʥʘʯʮʽ ʫ ʟʘʜʘʥʽʡ 

ʪʦʯʮʽ ʧʣʶʩ 10-15 ʩʤ. ɿʨʽʟʘʥʥʷ ʛʨʫʥʪʫ ʥʘ ʧʣʦʱʽ ʟʨʽʟʘʥʥʷ 

ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʚʝʣʽʨʘ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʢʦʥʪʨʦʣʶʶʪʴ ʷʢʽʩʪʴ ʾʭ ʚʠʢʦʥʘʥʥʷ [3]. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʆʩʪʨʦʚʩʴʢʠʡ ɸ.ʃ., ʄʦʨʦʟ ʆ.ɯ., ʊʘʨʥʘʚʩʴʢʠʡ ɺ.ʃ. 

ɻʝʦʜʝʟʽʷ, ʯʘʩʪʠʥʘ ʜʨʫʛʘ. ʃʴʚʽʚ: ɺʠʜʘʚʥʠʮʪʚʦ ʃʴʚʽʚʩʴʢʦʾ 

ʧʦʣʽʪʝʭʥʽʢʠ, 2012.564 ʩ. 

2. ʐʝʚʯʝʥʢʦ ʊ.ɻ., ʄʦʨʦʟ ʆ.ɯ., ʊʨʝʚʦʛʦ ɯ.ʉ. ɻʝʦʜʝʟʠʯʥʽ 

ʧʨʠʣʘʜʠ. ʃʴʚʽʚ: ɺʠʜʘʚʥʠʮʪʚʦ ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, 2009. 482 

ʩ. 

3. ɹʘʪʨʘʢʦʚʘ ɸ.ɻ., ʂʫʟʴʤʽʥ ɺ.ɯ. ɯʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʯʘʩʪʠʥʘ ɯ: ʥʘʚʯ.ʧʦʩʽʙ.  

ʍʘʨʢʽʚ: ʍʅɸɼʋ, 2018. 116ʩ. 
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ʋɼʂ 332.6 

ʖʭʥʦ ɸ.ʉ., ʄʘʢʽʻʥʢʦ ɼ.ʖ., ɻʣʘʜʢʦʚ ʅ.ɯ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʆʈʄɸʊʀɺʅɸ ɻʈʆʐʆɺɸ ʆʎɯʅʂɸ ɿɽʄɽʃʔʅʀʍ 

ɼɯʃʗʅʆʂ ʇɯɼ ɸɺʊʆʄʆɹɯʃʔʅʀʄʀ ɼʆʈʆɻɸʄʀ 

ʅʦʨʤʘʪʠʚʥʘ ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʻ 

ʢʘʧʽʪʘʣʽʟʦʚʘʥʠʤ ʨʝʥʪʥʠʤ ʜʦʭʦʜʦʤ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ 

ʦʙôʻʢʪʽʚ ʟʛʽʜʥʦ ʟ ʾʭ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ.  

ɿ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʦʙʨʘʥʦ 

ʪʨʠ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʟʝʤʝʣʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ.  ʈʦʟʨʘʭʦʚʘʥʦ ʾʭ ʥʦʨʤʘʪʠʚʥʫ ʛʨʦʰʦʚʫ ʦʮʽʥʢʫ                  

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 ï ʈʦʟʨʘʭʫʥʦʢ ʥʦʨʤʘʪʠʚʥʦʾ ʛʨʦʰʦʚʦʾ 

ʦʮʽʥʢʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ  

ʇʦʢʘʟʥʠʢʠ ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ɿʝʤʝʣʴʥʘ 

ʜʽʣʷʥʢʘ ˉ1 

ɿʝʤʝʣʴʥʘ 

ʜʽʣʷʥʢʘ ˉ2 

ɿʝʤʝʣʴʥʘ 

ʜʽʣʷʥʢʘ ˉ3 

1 2 3 4 

ʂʘʜʘʩʪʨʦʚʠʡ 

ˉ  

6325157900:00:

028:0028 

6325157900:

01:009:0005 

6310136300:1

1:001:0413 

ʄʽʩʮʝʨʦʟʪʘ-

ʰʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 

ʨʘʡʦʥ  

ʩʝʣ. ʇʽʩʦʯʠʥ  

 ʟʘ ʤʝʞʘʤʠ 

ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ 

ʇʽʩʦʯʠʥʩʴʢʦʾ 

ʩʝʣʠʱʥʦʾ ʨʘʜʠ  

ʤ. ʍʘʨʢʽʚ, ʚʽʜ 

ʚʫʣ. ʉʫʤʩʴʢʦʾ 

ʜʦ ʚʫʣ. 

ʅʦʚʛʦʨʦʜʩʴʢʦʾ  

 

ɺʠʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɿʝʤʣʽ 

ʪʨʘʥʩʧʦʨʪʫ  

ɿʝʤʣʽ 

ʪʨʘʥʩʧʦʨʪʫ 

ɿʝʤʣʽ 

ʪʨʘʥʩʧʦʨʪʫ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 
1 2 3 4 

ʇʣʦʱʘ (ʇʜ), ʤ2 77307 59670 38954 

ʅʦʨʤʘʪʠʚ 

ʢʘʧʽʪʘʣʽʟʦʚʘʥʦʛʦ 

ʨʝʥʪʥʦʛʦ ʜʦʭʦʜʫ 

(ʅʨʜ), ʛʨʥ/ ʤ2 

196 196 639 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʚ ʤʝʞʘʭ 

ʟʦʥʠ ʚʧʣʠʚʫ 

ʚʝʣʠʢʠʭ ʤʽʩʪ 

(ʂʤ1) 

1,3 1,3 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʢʫʨʦʨʪʥʦ-

ʨʝʢʨʝʘʮʽʡʥʝ 

ʟʥʘʯʝʥʥʷ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

(ʂʤ2) 

1,5 1,5 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʚ ʤʝʞʘʭ 

ʟʦʥ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ 

(ʂʤ3) 

1,0 1,0 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʦʥʘʣʴʥʽ ʬʘʢʪʦʨʠ 

ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

(ʂʤ4) 

2,0 2,0 5,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 
1 2 3 4 

ʇʣʦʱʘ (ʇʜ), ʤ2 77307 59670 38954 

ʅʦʨʤʘʪʠʚ 

ʢʘʧʽʪʘʣʽʟʦʚʘʥʦʛʦ 

ʨʝʥʪʥʦʛʦ ʜʦʭʦʜʫ 

(ʅʨʜ), ʛʨʥ/ ʤ2 

196 196 639 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʚ ʤʝʞʘʭ 

ʟʦʥʠ ʚʧʣʠʚʫ 

ʚʝʣʠʢʠʭ ʤʽʩʪ 

(ʂʤ1) 

1,3 1,3 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʢʫʨʦʨʪʥʦ-

ʨʝʢʨʝʘʮʽʡʥʝ 

ʟʥʘʯʝʥʥʷ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

(ʂʤ2) 

1,5 1,5 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʛʨʦʤʘʜʠ ʚ ʤʝʞʘʭ 

ʟʦʥ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ 

(ʂʤ3) 

1,0 1,0 1,0 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʦʥʘʣʴʥʽ ʬʘʢʪʦʨʠ 

ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

(ʂʤ4) 

2,0 2,0 5,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 
1 2 3 4 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ ʮʽʣʴʦʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ (ʂʮʧ) 

0,5 0,5 0,5 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ 

ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

(ʂʤʮ) 

1,398 1,19 1,001 

ʂʦʝʬʽʮʽʻʥʪ 

ʽʥʜʝʢʩʘʮʽʾ (ʂʥʽ) 

1,265 1,265 1,265 

ʅʦʨʤʘʪʠʚʥʘ 

ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

(ʎʥ), ʛʨʥ 

52252515,1

5 

34330822,43 78798423,68 

ʅʦʨʤʘʪʠʚʥʘ 

ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ 1 

ʤ2 ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ (ʎʥ), ʛʨʥ 

675,91 575,34 2022,86 

ʇʦʨʽʚʥʷʻʤʦ ʪʘ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ. ɿʝʤʝʣʴʥʘ 

ʜʽʣʷʥʢʘ ˉ 1 (ʯʘʩʪʠʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʄ-03) ʨʦʟʪʘʰʦʚʘʥʘ ʫ 

ʩʝʣʠʱʽ ʇʽʩʦʯʠʥ. ɿʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ˉ2 (ʯʘʩʪʠʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ 

ʜʦʨʦʛʠ ʄ-03), ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʽʩʦʯʠʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ. ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

ʚʧʣʠʥʫʣʦ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ (ʂʤʮ). ʂʤʮ ʜʣʷ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ˉ1 (ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʩʝʣʠʱʘ) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʱʦ ʻ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ ʮʝʥʪʨʦʤ ʛʨʦʤʘʜʠ (ʂʤʮ ʩʢʣʘʜʘʻ 1,265). ɼʣʷ 
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ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ˉ2, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʤʝʞʝʶ ʩʝʣʠʱʘ 

ʇʽʩʦʯʠʥ, ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʂʤʮ ʚʠʟʥʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʦʜʘʪʢʘ 11 ʄʝʪʦʜʠʢʠ ʪʘ ʩʢʣʘʜʘʻ 1,19.  

ɿʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ˉ1 ʪʘ ˉ3 ʻ ʯʘʩʪʠʥʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤʝʞʘʭ ʩʝʣʠʱʘ ʇʽʩʦʯʠʥ (ʜʽʣʷʥʢʘ ˉ1) ʪʘ 

ʫ ʤʽʩʪʽ ʍʘʨʢʽʚ (ʜʽʣʷʥʢʘ ˉ3). ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʣʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʥʦʨʤʘʪʠʚʘ ʢʘʧʽʪʘʣʽʟʦʚʘʥʦʛʦ 

ʨʝʥʪʥʦʛʦ ʜʦʭʦʜʫ (ʅʨʜ). ɼʣʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ˉ1, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ  ʩʝʣʠʱʽ ʇʽʩʦʯʠʥ, ʥʦʨʤʘʪʠʚ ʢʘʧʽʪʘʣʽʟʦʚʘʥʦʛʦ 

ʨʝʥʪʥʦʛʦ ʜʦʭʦʜʫ (ʅʨʜ) ʜʦʨʽʚʥʶʻ 196 ʛʨʥ/ʤ2  (ʯʠʩʝʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʩʝʣʠʱʘ ʩʢʣʘʜʘʻ 23 ʪʠʩʷʯʽ 414 ʦʩʽʙ). ɼʣʷ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ˉ3, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʫ  ʤʽʩʪʽ ʍʘʨʢʽʚ, ʥʦʨʤʘʪʠʚ 

ʢʘʧʽʪʘʣʽʟʦʚʘʥʦʛʦ ʨʝʥʪʥʦʛʦ ʜʦʭʦʜʫ ʩʢʣʘʜʘʻ 693 ʛʨʥ/ʤ2 

(ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʍʘʨʢʦʚʘ ʩʢʣʘʜʘʻ 1 ʤʽʣʴʡʦʥ 419 ʪʠʩʷʯ 

ʦʩʽʙ). ɺʽʜʤʽʥʥʦʩʪʽ ʻ ʽ ʫ ʢʦʝʬʽʮʽʻʥʪʘʭ ʂʤ1 ʪʘ ʂʤ2. ʆʩʢʽʣʴʢʠ 

ʩʝʣʠʱʝ ʇʽʩʦʯʠʥ ʚʭʦʜʠʪʴ ʜʦ ʧʨʠʤʽʩʴʢʦʾ ʟʦʥʠ ʤ. ʍʘʨʢʽʚ ʪʘ ʤʘʻ 

ʩʪʘʪʫʩ ʢʫʨʦʨʪʫ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʂʤ1 ʪʘ ʂʤ2 ʩʢʣʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ 1,3 ʪʘ 1,5. ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʦʥʘʣʴʥʽ 

ʬʘʢʪʦʨʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʂʤ4, ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ɼʣʷ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ˉ1 (ʚ ʩʝʣʠʱʽ ʇʽʩʦʯʠʥ) ʩʢʣʘʚ 2,0, ʜʣʷ  ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ 

ˉ3 (ʫ ʤʽʩʪʽ ʍʘʨʢʽʚ) ʩʢʣʘʚ 5,0. ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʦʮʽʥʶʚʘʥʽ ʟʝʤʝʣʴʥʽ 

ʜʽʣʷʥʢʠ, ʚʧʣʠʥʫʣʘ ʽ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʂʤʮ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʣʠ ʥʦʨʤʘʪʠʚʥʫ ʛʨʦʰʦʚʫ ʦʮʽʥʢʫ ʜʣʷ 
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ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ˉ1 (ʩʝʣʠʱʝ ʇʽʩʦʯʠʥ) ï  675,91 ʛʨʥ/ʤ2, ʜʣʷ  

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ˉ3 (ʤʽʩʪʦ ʍʘʨʢʽʚ) ï 2022,86 ʛʨʥ/ʤ2. 

 

 

ʋɼʂ: 332.3 

ʖʭʥʦ ɸ.ʉ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɻʦʣʝʮʴ ʄ.ɺ., ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

ʊʆɺ "ʂʦʥʩʫʣʴʪʘʮʽʡʥʠʡ ʮʝʥʪʨ"  

ɻɽʆɼɽɿʀʏʅɯ  ɺʀʐʋʂʋɺɸʅʅʗ ʅɸ ɿɽʄɽʃʔʅʀʍ 

ɼɯʃʗʅʂɸʍ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ 

ɰʍ ɼʆ ʈɽɭʉʊʈɸʎɯɰ ɺ ɹɸɿɯ ɼɸʅʀʍ ɼɽʈɾɸɺʅʆɻʆ 

ɿɽʄɽʃʔʅʆɻʆ ʂɸɼɸʉʊʈʋ  

ʅʘʧʦʚʥʝʥʽʩʪʴ ʙʘʟʠ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʩʢʣʘʜʘʻ ʪʨʦʭʠ ʙʽʣʴʰʝ 80% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʥʘʷʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʝʤʝʣʴ.  

ʋ 2021 ʨ. ʘʢʪʠʚʥʦ ʨʦʟʧʦʯʘʣʘʩʷ ʽ ʩʪʘʥʦʤ ʥʘ 2023 ʨʽʢ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʨʝʻʩʪʨʘʮʽʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʥʘʜʘʥʠʭ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʢʦʜ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʦʢ (ʂɺʎʇɿɼ) ï 12.04 ï ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ "ʇʨʦ ʇʦʨʷʜʦʢ 

ʚʝʜʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ" ʚʽʜ 17.10.2012 ʨ. 

ˉ1051), ʟ ʧʨʠʩʚʦʻʥʥʷʤ ʢʘʜʘʩʪʨʦʚʠʭ ʥʦʤʝʨʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʝ ʾʭ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʇʫʙʣʽʯʥʽʡ ʢʘʜʘʩʪʨʦʚʽʡ ʢʘʨʪʽ ʋʢʨʘʾʥʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɺʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʇʫʙʣʽʯʥʽʡ ʢʘʜʘʩʪʨʦʚʽʡ ʢʘʨʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ ʟ ʢʘʜʘʩʪʨʦʚʠʤ ʥʦʤʝʨʦʤ 

632515500:01:039:002 ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʧʦʙʣʠʟʫ                                                 

ʩʤʪ ʈʦʛʘʥʴ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɿ ʤʝʪʦʶ ʨʝʻʩʪʨʘʮʽʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ 

ʪʘ ʚʥʝʩʝʥʥʷ ʧʨʦ ʥʝʾ ʚʽʜʦʤʦʩʪʝʡ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ (ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ), 

ʢʘʤʝʨʘʣʴʥʽ ʨʦʙʦʪʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʻʩʪʨʘʮʽʶ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ ʧʨʘʚ ʥʘ ʥʝʾ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Digitals ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʦʙʨʦʙʮʽ ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ, 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʟ Google Maps ʽ Virtual Earth 

ʽ ʇʂʂ, ʩʪʚʦʨʝʥʥʷ ʦʙʤʽʥʥʠʭ ʬʘʡʣʽʚ, ʢʘʜʘʩʪʨʦʚʠʭ ʧʣʘʥʽʚ ʪʘ 

ʟʝʤʣʝʚʧʦʨʷʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʆʙʨʦʙʢʘ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʶ 

Geodesy ʜʦʟʚʦʣʷʻ ʽʤʧʦʨʪʫʚʘʪʠ ʜʘʥʽ ʟ ʙʽʣʴʰʦʩʪʽ ʬʘʡʣʽʚ 
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ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ, ʘʙʦ ʚʚʦʜʠʪʠ ʞʫʨʥʘʣ ʚʠʤʽʨʶʚʘʥʴ 

ʚʨʫʯʥʫ, ʙʫʜʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ, ʧʨʦʚʦʜʠʪʠ ʾʭ 

ʩʧʽʣʴʥʝ ʟʚʽʨʶʚʘʥʥʷ ʟ ʚʠʜʘʯʝʶ ʟʚʽʪʽʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ. ɺʠʢʦʥʫʻ 

ʢʦʥʪʨʦʣʴ ʧʦʤʠʣʦʢ ʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʠʛʫʚʘʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ. ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʚʽʨʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʧʽʢʝʪʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦʪʽʤ ʚ ʦʩʥʦʚʥʠʡ ʤʦʜʫʣʴ Digitals. 

ʄʦʜʫʣʴ Reports ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʛʦʪʦʚʽ 

ʜʣʷ ʜʨʫʢʫ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ, ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʘʨʪʽ ʘʙʦ ʦʙʤʽʥʥʦʤʫ ʬʘʡʣʽ ʍʄʃ.  

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʚʝʢʪʦʨʠʟʘʪʦʨ (ʤʦʜʫʣʴ Topotracer) 

ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ 

ʷʢ ʛʦʨʠʟʦʥʪʘʣʽ, ʪʦʯʢʦʚʽ ʢʦʥʪʫʨʫ, ʧʦʟʥʘʯʢʠ ʚʠʩʦʪ ʽ ʽʥ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʾ ʚʝʢʪʦʨʠʟʘʮʽʾ ʨʽʟʥʠʭ 

ʩʭʝʤ ʽ ʧʣʘʥʽʚ. ɼʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʚʝʢʪʦʨʠʟʘʮʽʶ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʽ ʧʨʠʚʝʜʝʥʥʷ ʨʘʩʪʨʘ ʜʦ ʤʦʥʦʭʨʦʤʥʦʛʦ 

ʧʝʨʝʛʣʷʜʫ. ʄʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʨʠʚʣʘʩʥʝʥʥʷ 

ʚʠʩʦʪʠ ʛʦʨʠʟʦʥʪʽʚ, ʨʝʜʘʛʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʟʛʣʘʜʞʫʚʘʥʥʷ / 

ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ, ʜʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʨʫʯʥʠʡ ʧʨʦʮʝʩ ʦʮʠʬʨʦʚʢʠ ʥʝ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ 

ʚ ʨʫʯʥʠʡ ʨʝʞʠʤ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʢʣʘʜʥʠʭ ʜʽʣʷʥʦʢ - ʮʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ɿʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʨʦʙʦʪʫ ʟ 

ʨʘʩʪʨʦʚʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʨʦʟʤʽʨʦʤ ʚ ʢʽʣʴʢʘ ʛʽʛʘʙʘʡʪ. ʇʨʦʩʪʠʡ 

ʚ ʦʩʚʦʻʥʥʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʤʦʜʫʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Digitals ʩʪʚʦʨʶʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ ʛʝʦʟʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʥʘ 

ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʧʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʶ ʜʦʨʦʛʦʶ, ʪʘʢʽ ʷʢ ʩʭʝʤʘ 

GNSS-ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 2), ʚʽʜʦʤʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʢʪʦʨʽʚ 
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(ʝʣʝʢʪʨʦʥʥʠʡ ʧʦʣʴʦʚʠʡ ʞʫʨʥʘʣ), ʚʽʜʦʤʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʚʠʤʽʨʷʥʠʭ ʪʦʯʦʢ GPS ʪʘ ʦʮʽʥʢʠ ʾʭ ʪʦʯʥʦʩʪʽ, ʚʽʜʦʤʽʩʪʴ 

ʚʠʨʘʭʫʚʘʥʥʷ ʧʣʦʱʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

 

 ʈʠʩ. 2. ʉʭʝʤʘ GNSS-ʩʧʦʩʪʝʨʝʞʝʥʴ  

ɿʛʽʜʥʦ ʅʘʢʘʟʫ ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

http://zakon.rada.gov.ua/laws/show/z1646-16
http://zakon.rada.gov.ua/laws/show/z1646-16
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ʨʝʬʝʨʝʥʮʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʋʉʂ-2000 ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʨʦʙʽʪ 

ʽʟ ʟʝʤʣʝʫʩʪʨʦʶè ʚʽʜ 02.12.2016 ʨ. ˉ509 ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʡʤʘʯʽʚ ɻʅʉʉ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʦʯʦʢ ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ ʪʘ ʟʡʦʤʢʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ RTK ʨʦʟʨʦʙʥʠʢʘʤʠ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ 

ʟʝʤʣʝʫʩʪʨʦʶ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʥʝ ʧʦʣʝ ʢʦʦʨʜʠʥʘʪʥʠʭ 

ʧʦʧʨʘʚʦʢ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʤʝʨʝʞʘʤʠ ɻʅʉʉ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ɺʽʜʦʤʽʩʪʴ ʧʨʦ ʢʦʥʪʨʦʣʴ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʧʦʣʷ 

ʂʦʥʪʨʦʣʴ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʧʦʣʷ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʦʧʨʘʚʦʢ 

ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ RTK ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ ʜʚʦʭ ʥʘʡʙʣʠʞʯʠʭ ʧʫʥʢʪʘʭ ɼɻʄ ʽ ɻʄɿ, 

ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʦʪʨʠʤʫʶʪʴʩʷ ʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʙʘʥʢʫ 

ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ. 

ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʥʝʩʪʠ ʤʝʪʨʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʟʝʤʝʣʴʥʠʤ ʜʽʣʷʥʢʘʤ, ʥʘʜʘʥʠʤ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

http://zakon.rada.gov.ua/laws/show/z1646-16
http://zakon.rada.gov.ua/laws/show/z1646-16
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʦ ʙʘʟʠ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ. 

 

 

ʋɼʂ 528.4: 625.72 

ɹʝʟʧʝʯʥʠʡ ɺ.ʉ., ʄʝʣʶʭ ʄ.ɺ., ʐʫʤʘʢʦʚʘ ʂ.ʉ. 

(ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʪʨʘʢʦʚʘ ɸ.ɻ.) 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ɺʀʄʆɻʀ ɼʆ ʊʆʇʆɻʈɸʌɯʏʅʆɻʆ ɿʅɯʄɸʅʅʗ ɼʃʗ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ʆɹôɭʂʊɯɺ ɹʋɼɯɺʅʀʎʊɺɸ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽ ʘʢʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʨʽʚʥʽ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ 

ʦʜʥʠʤ ʽʟ ʚʠʨʽʰʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʘʩʰʪʘʙʫ 

ʟʥʽʤʘʥʥʷ, ʷʢʠʡ ʙʠ ʚʽʜʧʦʚʽʜʘʚ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʤʫ ʡ ʜʦʮʽʣʴʥʦʤʫ 

ʟʘʜʦʚʦʣʝʥʥʶ ʚʠʤʦʛ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼɹʅ ɸ.2.1-1 [1] ʽʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʽʯʥʽ ʧʣʘʥʠ 

ʧʨʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ  ʚʠʰʫʢʫʚʘʥʥʷʭ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʠʢʦʥʘʚʯʠʭ  (ʢʦʥʪʨʦʣʴʥʠʭ)  ʟʡʦʤʦʢ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʤʘʩʰʪʘʙʘʭ 1:1000, 1:500, 

ʥʘ ʚʠʤʦʛʫ ʟʘʤʦʚʥʠʢʘ (ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʘ) ï 1:200 ʘʙʦ ʢʨʫʧʥʽʰʝ. 

ɺʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ 

ʚʠʟʥʘʯʘʶʪʴʩʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʛʝʦʣʦʛʽʯʥʠʤ (ʪʝʭʥʽʯʥʠʤ) ʟʘʚʜʘʥʥʷʤ, 

ʚʠʜʘʥʠʤ  ɿʘʤʦʚʥʠʢʦʤ. ʆʜʥʘʢ ʚʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʠʞʯʝ 
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ʚʠʤʦʛ, ʚʠʟʥʘʯʝʥʠʭ çɯʥʩʪʨʫʢʮʽʻʶ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ 

ʤʘʩʰʪʘʙʘʭ 1:5000, 1:2000, 1:1000 ʪʘ 1:500è [2]. 

ʅʘ ʧʨʘʢʪʠʮʽ ʩʫʯʘʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʙʫʜʽʚʥʠʮʪʚʘ 

ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʤʦʛ ʜʦ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʧʣʘʥʽʚ ʯʘʩʪʦ ʚʠʭʦʜʷʪʴ ʥʝ ʽʟ ʧʦʪʨʝʙʠ ʤʘʪʠ ʪʦʯʥʠʡ (ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʛʨʘʬʽʯʥʫ ʪʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ) ʧʣʘʥ, ʘ ʟʽ ʟʨʫʯʥʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʅʘʦʯʥʽʩʪʴ ʧʣʘʥʫ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʤʝʥʰʫʻ ʯʘʩʦʚʫ 

ʟʘʪʨʘʪʫ ʥʘ ʨʘʮʽʦʥʘʣʴʥʫ ʢʦʤʧʦʥʦʚʢʫ ʙʫʜʽʚʝʣʴ ʡ ʩʧʦʨʫʜ. ʊʦʯʥʽʩʪʴ 

ʽʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʽʯʥʠʭ  ʧʣʘʥʽʚ  ʦʮʽʥʶʻʪʴʩʷ  ʟʘ  ʨʦʟʭʦʜʞʝʥʥʷʤ 

ʧʦʣʦʞʝʥʥʷ ʢʦʥʪʫʨʽʚ, ʪʦʯʦʢ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ, ʪʘ ʚʠʩʦʪ ʪʦʯʦʢ, 

ʱʦ ʦʙʯʠʩʣʝʥʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʷʭ ʘʙʦ ʮʠʬʨʦʚʠʤ ʤʦʜʝʣʷʤ 

ʤʽʩʮʝʚʦʩʪʽ (ʎʄʄ), ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ. 

ʇʨʠ  ʚʠʢʦʥʘʥʥʽ  ʤʦʥʽʪʦʨʠʥʛʫ  ʙʫʜʽʚʝʣʴ,  ʩʧʦʨʫʜ  ʪʘ  

ʪʝʨʠʪʦʨʽʡ  ʚʠʩʦʪʠ  ʚʠʧʠʩʫʶʪʴʩʷ  ʥʘ  ʧʣʘʥ  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʤ. 

ʉʝʨʝʜʥʽ  ʧʦʭʠʙʢʠ  ʚ  ʧʣʘʥʦʚʦʤʫ  ʧʦʣʦʞʝʥʥʽ  ʧʨʝʜʤʝʪʽʚ  ʥʘ  

ʽʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʘʭ ʪʘ ʢʦʥʪʫʨʽʚ ʤʽʩʮʝʚʦʩʪʽ 

ʚʽʜʥʦʩʥʦ ʥʘʡʙʣʠʞʯʠʭ ʪʦʯʦʢ ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ ʥʝ ʧʦʚʠʥʥʽ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,5 ʤʤ, ʪʘ 0,7 ʤʤ ʚ ʛʽʨʩʴʢʠʭ ʪʘ ʣʽʩʦʚʠʭ ʚ ʤʘʩʰʪʘʙʽ 

ʧʣʘʥʫ. ɻʨʘʥʠʯʥʽ ʧʦʭʠʙʢʠ ʫ ʚʟʘʻʤʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʧʣʘʥʽ ʪʦʯʦʢ 

ʪʘ ʢʫʪʽʚ ʢʘʧʽʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ (ʩʧʦʨʫʜ) ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 

0,4 ʤʤ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ. ɼʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʝʨʝʜʥʽʭ ʧʦʭʠʙʦʢ ʜʦ 

ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ  1,25.  

ɻʨʘʥʠʯʥʘ  ʧʦʭʠʙʢʘ  ʟ  ʜʦʚʽʨʯʦʶ  ʽʤʦʚʽʨʥʽʩʪʶ  0,95  ʚ  ʜʚʘ  ʨʘʟʠ  

ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ. ʉʝʨʝʜʥʽ  ʧʦʭʠʙʢʠ  ʚ  

ʧʣʘʥʦʚʦʤʫ  ʧʦʣʦʞʝʥʥʽ  ʥʘ  ʽʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʽʯʥʠʭ  ʧʣʘʥʘʭ 

ʧʽʜʟʝʤʥʠʭ  ʢʦʤʫʥʽʢʘʮʽʡ,  ʚʽʜʥʦʩʥʦ  ʥʘʡʙʣʠʞʯʠʭ  ʢʘʧʽʪʘʣʴʥʠʭ  

ʙʫʜʽʚʝʣʴ  (ʩʧʦʨʫʜ)  ʪʘ  ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ ʥʝ ʧʦʚʠʥʥʽ 
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ʧʝʨʝʚʠʱʫʚʘʪʠ 0,7 ʤʤ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ. ʉʝʨʝʜʥʽ ʧʦʭʠʙʢʠ 

ʟʥʽʤʘʥʥʷ ʨʝʣʴʻʬʫ ʚʽʜʥʦʩʥʦ ʥʘʡʙʣʠʞʯʠʭ ʪʦʯʦʢ ʟʥʽʤʘʣʴʥʦʾ ʦʩʥʦʚʠ 

ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 

ʟʛʽʜʥʦ ʟ ɼɹʅ ɸ.2.1-1 [1]:  

ï 1/4 ʧʨʠ ʢʫʪʘʭ ʥʘʭʠʣʫ ʤʽʩʮʝʚʦʩʪʽ ʜʦ 2 ʛʨʘʜ;  

ï 1/3 ʧʨʠ ʢʫʪʘʭ ʥʘʭʠʣʫ ʚʽʜ 2 ʛʨʘʜ ʜʦ 6 ʛʨʘʜ ʜʣʷ ʧʣʘʥʽʚ 

ʤʘʩʰʪʘʙʽʚ 1:5000, 1:2000 ʪʘ ʜʦ 10 ʛʨʘʜ ʜʣʷ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 

1:1000 ʪʘ 1:500;  

ï 1/3 ʧʨʠ ʧʝʨʝʨʽʟʽ ʨʝʣʴʻʬʫ ʯʝʨʝʟ 0,5 ʤ ʥʘ ʧʣʘʥʘʭ 

ʤʘʩʰʪʘʙʽʚ 1:5 000 ʪʘ 1:2000.  

ɻʝʦʜʝʟʠʯʥʦʶ ʦʩʥʦʚʦʶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʻ: ʜʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ (ɼɻʄ); 

ʨʦʟʨʷʜʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ (ʦʧʦʨʥʽ ʤʝʨʝʞʽ); ʟʡʦʤʦʯʥʽ 

ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ. ʇʣʘʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ ʦʧʦʨʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʧʦʚʠʥʥʦ ʚʠʟʥʘʯʘʪʠʩʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʫʧʫʪʥʠʢʦʚʠʤʠ (GNSS) ʤʝʪʦʜʘʤʠ. ʇʨʠ  ʮʴʦʤʫ  ʦʧʦʨʥʘ  

ʛʝʦʜʝʟʠʯʥʘ  ʤʝʨʝʞʘ  ʧʦʚʠʥʥʘ  ʩʪʚʦʨʶʚʘʪʠʩʴ  ʚʠʢʣʶʯʥʦ  ʫ  

ʚʠʛʣʷʜʽ ʟʘʤʢʥʝʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʪʘ ʧʨʠʚôʷʟʘʥʘ ʥʝ ʤʝʥʰʝ 

ʥʽʞ ʜʦ 3 ʚʠʭʽʜʥʠʭ ʧʫʥʢʪʽʚ ɼɻʄ ʘʙʦ ʨʽʚʥʦʪʦʯʥʦʾ ʦʧʦʨʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ. ɼʦʚʞʠʥʘ  ʚʝʢʪʦʨʽʚ  ʧʨʠ  ʚʠʢʦʨʠʩʪʘʥʥʽ  

ʦʜʥʦʯʘʩʪʦʪʥʠʭ  ʧʨʠʡʤʘʯʽʚ  ʥʝ  ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 20 ʢʤ, 

ʜʚʦʯʘʩʪʦʪʥʠʭ ï 50 ʢʤ. ʂʫʪ ʚʽʜʩʽʯʢʠ ʩʫʧʫʪʥʠʢʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ ʥʽʞ  15 ʛʨʘʜ,  ʽʥʪʝʨʚʘʣ  ʚʠʤʽʨʶʚʘʥʴ  1 ʩ,  5 ʩ,  10 ʩ,  15  ʩ.  

ʅʘ  ʢʦʞʝʥ  ʧʫʥʢʪ  ʩʢʣʘʜʘʻʪʴʩʷ  ʘʙʨʠʩ  ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʜʘʣʽ ʜʦ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ ʪʘ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʇʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟʘʤʢʥʝʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʛʨʘʥʠʯʥʘ ʣʽʥʽʡʥʘ 

ʧʦʭʠʙʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ  1:20  000,  ʘ  ʚʠʩʦʪʥʘ  
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ʥʝʚôʷʟʢʘ  ʥʝ  ʧʦʚʠʥʥʘ  ʧʝʨʝʚʠʱʫʚʘʪʠ  20ĬL ʤʤ  (L  ï  ʜʦʚʞʠʥʘ 

ʟʘʤʢʥʝʥʦʾ ʬʽʛʫʨʠ, ʢʤ). ʍʦʜʠ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ, ʤʝʨʝʞʽ ʪʨʽʘʥʛʫʣʷʮʽʾ, 

ʪʨʠʣʘʪʝʨʘʮʽʾ ʧʦʚʠʥʥʽ ʧʨʦʢʣʘʜʘʪʠʩʴ ʚ ʨʘʟʽ  ʚʪʨʘʪʠ  ʛʝʦʜʝʟʠʯʥʠʭ  

ʧʫʥʢʪʽʚ  ʦʧʦʨʥʦʾ  ʤʝʨʝʞʽ  ʘʙʦ  ʚ  ʨʘʟʽ  ʥʝʤʦʞʣʠʚʦʩʪʽ  ʧʨʦʚʝʜʝʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ  ʩʧʦʩʪʝʨʝʞʝʥʴ  ʥʘ  ʟʘʙʫʜʦʚʘʥʽʡ  ʪʝʨʠʪʦʨʽʾ.  

ɿʘʛʘʣʴʥʽ  ʚʠʤʦʛʠ  ʱʦʜʦ  ʪʦʯʥʦʩʪʽ ʦʧʦʨʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ 

ʤʝʨʝʞ ʪʘ ʢʦʦʨʜʠʥʘʪ  ʧʫʥʢʪʽʚ ʟʡʦʤʦʯʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 1-3.   

ʊʘʙʣʠʮʷ  1 ï ɿʘʛʘʣʴʥʽ  ʚʠʤʦʛʠ  ʱʦʜʦ  ʪʦʯʥʦʩʪʽ  ʧʣʘʥʦʚʠʭ  

ʦʧʦʨʥʠʭ  ʛʝʦʜʝʟʠʯʥʠʭ  ʤʝʨʝʞ,  ʷʢʽ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʘʤʠ 

ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ, ʪʨʽʘʥʛʫʣʷʮʽʾ, ʪʨʠʣʘʪʝʨʘʮʽʾ [6] 

ʇʣʘʥʦʚʘ 

ʦʧʦʨʥʘ 

ʛʝʦʜʝʟʠʯ

ʥʘ 

ʤʝʨʝʞʘ 

ʉʝʨʝʜʥʴʦ

-

ʢʚʘʜʨʘʪʠ

ʯʥʘ 

ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘ

ʥ ɹ

ʢʫʪʽʚ, 

ʦʙʯʠʩʣʝʥ

ʘ ʟ 

ʥʝʚ`ʷʟʦʢ, 

ʥʝ ʙʽʣʴʰʝ 

ʩʝʢʫʥʜʠ 

ɻʨʘʥʠʯʥ

ʘ 

ʧʦʭʠʙʢʘ 

ʢʫʪʦʚʠʭ 

ʚʠʤʽʨʶʚ

ʘʥʴ 

(ʟ 

ʥʝʚ`ʷʟʦʢ 

ʚ ʭʦʜʘʭ, 

ʧʦʣʽʛʦʥʘ

ʭ), 

ʩ 

ɻʨʘʥʠʯʥ

ʘ 

ʧʦʭʠʙʢʘ 

ʣʽʥʽʡʥʠʭ 

ʚʠʤʽʨʶʚ

ʘʥʴ 

(ʟ 

ʥʝʚ`ʷʟʦʢ 

ʚ ʭʦʜʘʭ, 

ʧʦʣʽʛʦʥʘ

ʭ) 

ɺʽʜʥʦʩʥʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ 

ʧʦʭʠʙʢʘ, ʥʝ ʙʽʣʴʰʝ 

ʙʘʟʠʩʥʘ 

ʩʪʦʨʦʥʘ ʚ 

ʪʨʠʘʥʛʫʣ

ʷʮʽʾ 

ʩʪʦʨʦʥʠ 

ʤʝʨʝʞʽ 

ʪʨʽʘʥʛʫʣʷ

ʮʽʾ 

ʚ 

ʥʘʡʙʽʣʴʰ 

ʩʣʘʙʢʦʤʫ 

ʤʽʩʪʽ 

ʚʠʤʽʨʶʚʘ

ʥʥʷ 

ʩʪʦʨʽʥ  ʚ 

ʤʝʨʝʞʽ 

ʪʨʠʣʘʪʝʨʘ

ʮʽʾ 

4 ʢʣʘʩ 3 5 ãn 1:25 000 1:200 000 1:70 000 1:100 000 

1 ʨʦʟʨʷʜ 5 10 ãn 1:10 000 1:50 000 1:20 000 1:50 000 

2 ʨʦʟʨʷʜ 10 20 ãn 1:5 000 1:20 000 1:10 000 1:20 000 
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ʊʘʙʣʠʮʷ  1.2 ï ɿʘʛʘʣʴʥʽ  ʚʠʤʦʛʠ  ʱʦʜʦ  ʪʦʯʥʦʩʪʽ  

ʚʠʩʦʪʥʠʭ  ʦʧʦʨʥʠʭ  ʛʝʦʜʝʟʠʯʥʠʭ  ʤʝʨʝʞ,  ʷʢʽ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʘʤʠ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ [1] 

ʇʦʢʘʟʥʠʢ ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʚ ʭʦʜʘʭ 

ʪʘ ʧʦʣʽʛʦʥʘʭ ʥʽʚʝʣʶʚʘʥʥʷ 

ɯɯ ʢʣʘʩ ɯɯɯ ʢʣʘʩ IV ʢʣʘʩ 

ɻʨʘʥʠʯʥʽ ʥʝʚôʷʟʢʽ ʚ ʧʦʣʽʛʦʥʘʭ ʪʘ ʦʢʨʝʤʠʭ 

ʭʦʜʘʭ, f, ʤʤ 

5ã L 10ã L 20ã L 

ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʥʘ ʩʪʘʥʮʽʾ, ʤʤ, 

ʥʝ ʙʽʣʴʰʝ 

0,30 0,65 3,0 

ɻʨʘʥʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ 

ʧʫʥʢʪʽʚ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ ʚʽʜʥʦʩʥʦ 

ʚʠʭʽʜʥʠʭ ʧʫʥʢʪʽʚ ʫ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʦʤʫ 

ʤʽʩʪʽ, ʤʤ 

10 20 30 

 

ʊʘʙʣʠʮʷ  1.3 ï ɼʦʧʫʩʪʠʤʽ  ʩʝʨʝʜʥʽ  ʢʚʘʜʨʘʪʠʯʥʽ  ʧʦʭʠʙʢʠ  

ʚʠʟʥʘʯʝʥʥʷ  ʢʦʦʨʜʠʥʘʪ  ʧʫʥʢʪʽʚ ʟʡʦʤʦʯʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

[6] 

ʄʘʩʰʪʘʙ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ 

ʟʡʦʤʢʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʎʄʄ 

ɼʦʧʫʩʪʠʤʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ 

ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ ʟʡʦʤʦʯʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʚʽʜʥʦʩʥʦ ʧʫʥʢʪʽʚ ʦʧʦʨʥʦʾ ʤʝʨʝʞʽ, ʤ 

ʟʘʙʫʜʦʚʘʥʘ ʤʽʩʮʝʚʽʩʪʴ, 

ʘʙʦ 

ʚʽʜʢʨʠʪʘ ʥʝʟʘʙʫʜʦʚʘʥʘ 

ʤʽʩʮʝʚʽʩʪʴ, ʱʦ 

ʚʢʨʠʪʘ 

ʜʝʨʝʚʘʤʠ ʘʙʦ 

ʯʘʛʘʨʥʠʢʦʤ 

1:5000 0,50 0,75 

1:2000 0,25 0,35 

1:1000 0,12 0,20 

1:500 0,07 0,10 

1:200 0,03 - 

  

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼɹʅ ɸ.2.1-1:2014 ɺʠʰʫʢʫʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ. ɺʠʰʫʢʫʚʘʥʥʷ. ɯʥʞʝʥʝʨʥʽ ʚʠʰʫʢʫʚʘʥʥʷ 



40 

 

ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ [ʏʠʥʥʠʡ ʚʽʜ 2014-06-01]. ʂʠʾʚ, 2014. 128 ʩ. 

(ɯʥʬʦʨʤʘʮʽʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ). 

4. ɯʥʩʪʨʫʢʮʽʷ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ ʤʘʩʰʪʘʙʘʭ 

1:5000, 1:2000, 1:1000, 1:500 (ɻʂʅʊɸ-2.04-02-98), 

ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ ʧʨʠ ʂʘʙʽʥʝʪʽ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 

09.04.1998 ˉ 56. 

 

 

ʋɼʂ: 528.8 

ɻʫʥʴʢʦ ɯ.ʉ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʫʙʽʥ ɯ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʥʯʠʯ ɹ.ʈ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʗʩʢʝʚʠʯ ɸ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ  

ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʈʆɭʂʊʋɺɸʅʅɯ  

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʮʝʥʪʨʘʤʠ ʪʘ ʽʥʰʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ɽʬʝʢʪʠʚʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʻ ʟʘʧʦʨʫʢʦʶ ʾʭ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʤʬʦʨʪʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ), 

ʚʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʫʯʘʩʥʦʤʫ ʞʠʪʪʽ. ɻɯʉ ï ʮʝ 
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ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɻɯʉ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ: ʢʘʨʪʦʛʨʘʬʽʾ, 

ʥʘʚʽʛʘʮʽʾ, ʙʫʜʽʚʥʠʮʪʚʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʜʦʨʦʞʥʴʦʤʫ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ), ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʝʢʦʣʦʛʽʾ 

ʪʦʱʦ [1, 2]. 

ʂʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧʥʽ ʨʽʟʥʽ ɻɯʉ-ʧʨʦʛʨʘʤʠ (ʨʠʩ. 1), ʷʢʽ 

ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʪʨʝʙ. ArcGIS ʚʽʜ ʢʦʤʧʘʥʽʾ 

Esri ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ɻɯʉ-ʧʨʦʛʨʘʤ. ɺʦʥʘ ʧʨʦʧʦʥʫʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ, ʘʥʘʣʽʟ 

ʜʘʥʠʭ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ. ɹʝʟʢʦʰʪʦʚʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʻ QGIS, ʷʢʘ ʪʘʢʦʞ ʤʘʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ, ʷʢ ʽ 

ArcGIS. MapInfo ï ʱʝ ʦʜʥʘ ʧʦʧʫʣʷʨʥʘ ɻɯʉ-ʧʨʦʛʨʘʤʘ, ʷʢʘ ʤʘʻ 

ʩʭʦʞʠʡ ʬʫʥʢʮʽʦʥʘʣ. ɹʝʟ ʫʚʘʛʠ ʥʝ ʤʦʞʥʘ ʟʘʣʠʰʠʪʠ Google Earth 

Pro, ʷʢʘ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ 

ʢʘʨʪʠ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʽ 

ʽʥʰʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ OpenStreetMap ï 

ʙʝʟʢʦʰʪʦʚʥʠʡ ʽ ʚʽʜʢʨʠʪʠʡ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʧʨʦʝʢʪ ʟʽ ʩʭʦʞʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ. 
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ʈʠʩʫʥʦʢ 1 ï ɻɯʉ ʧʨʦʜʫʢʪʠ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ: 

ï ʟʙʽʨ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ ʧʨʦ ʤʽʩʮʝʚʽʩʪʴ. ɻɯʉ 

ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ, ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʪʘ ʘʢʪʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝʚʽʩʪʴ, ʥʘ ʷʢʽʡ ʧʣʘʥʫʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ 

ʜʦʨʦʛʠ; 

ï ʘʥʘʣʽʟ ʪʨʘʩʠ. ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʨʝʣʴʻʬ 

ʤʽʩʮʝʚʦʩʪʽ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʥʘʷʚʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʪʨʘʩʠ, ʷʢʠʡ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ. ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ 

ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʪʘʢʠʭ ʷʢ ʤʦʩʪʠ, ʪʫʥʝʣʽ, ʥʘʩʠʧʠ ʪʦʱʦ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʘ ʪʘʢʦʞ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ; 
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ï ʚ̔ ʟʫʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʘʤ ʽ ʟʘʤʦʚʥʠʢʘʤ ʧʦʙʘʯʠʪʠ, ʷʢ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ 

ʜʦʨʦʛʘ ʧʽʩʣʷ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɸʣʝ ʦʢʨʽʤ ʥʘʚʝʜʝʥʠʭ ʧʝʨʝʚʘʛ, ʻ ʚʩʝ ʞ ʪʘʢʠ ʜʝʷʢʽ 

ʥʝʜʦʣʽʢʠ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ï ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ɻɯʉ-ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ 

ʜʦʨʦʛʠʤʠ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʫʞʥʝ 

ʦʙʣʘʜʥʘʥʥʷ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʥʝʦʙʭʽʜʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ, ʷʢʽ ʚʤʽʶʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʮʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

ï ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʷʢʦʩʪʽ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʥʘ ʷʢʠʭ 

ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʜʦʨʦʞʥʴʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ. ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦʨʦʛʠ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʌʦʥʜ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʛʝʦʽʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʧʦʩʣʫʛ. ɻɯʉ-ɸʩʦʮʽʘʮʽʷ ʋʢʨʘʾʥʠ: ʚʝʙ-ʩʘʡʪ. URL: 

https://gisa.org.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 07.11.2023). 

2. ɻɯʉ ʂʘʨʪʠ: ɺʠʜʠ ʊʘ ɿʘʩʪʦʩʫʚʘʥʥʷ ʎʠʬʨʦʚʦʾ 

ʂʘʨʪʦʛʨʘʬʽʾ: ʚʝʙ-ʩʘʡʪ. URL: https://eos.com/uk/blog/gis-karty/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 07.11.2023). 
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ʋɼʂ 69.002.5 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʂʠʨʠʯʝʥʢʦ ʆ.ɸ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɹʫʛʨʽʤ ɭ.ʖ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɹʽʨʶʢʦʚ ɺ.ʆ., ʤ. ʍʘʨʢ̔ʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TRIMBLE ɿ ʈʆɹʆʊʀɿʆɺɸʅʀʄ 

ʊɸʍɽʆʄɽʊʈʆʄ ʅɸ ɸɺʊʆɻʈɽʁɼɽʈ 

ʉʠʩʪʝʤʘ Trimble ʥʽʚʝʣʶʚʘʥʥʷ 3D ʟ ʈʦʙʦʪʠʟʦʚʘʥʠʤ 

ʊʘʭʝʦʤʝʪʨʦʤ ʥʘ ʘʚʪʦʛʨʝʡʜʝʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʘʚʪʦʛʨʝʡʜʝʨʠ ʪʘ 

ʙʫʣʴʜʦʟʝʨʠ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ [1]: 

ï ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʦʙʦʪʠʟʦʚʘʥʠʡ 

ʪʘʭʝʦʤʝʪʨ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʂʦʦʨʜʠʥʘʪʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ 3 ʨʝʧʝʨʘʤ; 

ï ʥʘ ʤʘʰʠʥʽ ʚʩʪʘʥʦʚʣʝʥ ʚʽʜʙʠʚʘʯ ʟ ʽʥʜʝʬʽʢʘʪʦʨʦʤ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʚʽʜʚʘʣʽ. ʈʦʙʦʪʠʟʦʚʘʥʠʡ ʪʘʭʝʦʤʝʪʨ UTS ʩʪʝʞʠʪʴ 

ʟʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ, ʚʠʤʽʨʶʻ ʜʚʘ ʢʫʪʠ ʪʘ ʜʘʣʴʥʽʩʪʴ ʜʦ ʤʘʰʠʥʠ ʟ 

ʯʘʩʪʦʪʦʶ 20 ɻʮ. ʇʦʪʽʤ ʮʽ ʜʘʥʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʨʘʜʽʦʢʘʥʘʣʫ ʚ 

ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʤʘʰʠʥʦʶ, ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʨʘʭʦʚʫʻ ʮʽ 

ʜʘʥʥʽ ʪʘ ʧʝʨʝʪʚʦʨʶʻ ʫ ʢʝʨʫʶʯʽ ʩʠʛʥʘʣʠ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʯʦʾ 

ʢʨʦʤʢʠ ʚʽʜʚʘʣʫ; 

ï ʦʪʨʠʤʘʥʘ ʪʦʯʥʽʩʪʴ ï ʥʝ ʛʽʨʰʝ 0,5 ʩʤ ʚ ʧʣʘʥʽ ʪʘ 1 ʩʤ ʧʦ 

ʚʠʩʦʪʽ; 

ï ʩʠʩʪʝʤʘ ʧʦʚʥʽʩʪʶ ʢʝʨʫʻ ʨʦʙʦʪʦʶ ʚʽʜʚʘʣʘ ʤʘʰʠʥʠ; 

ï ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ, ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʤʘʰʠʥʠ, 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʨʦʙʽʪ.  
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʤ Trimble ʥʽʚʝʣʶʚʘʥʥʷ 3D ʟ 

ʈʦʙʦʪʠʟʦʚʘʥʠʤ ʊʘʭʝʦʤʝʪʨʦʤ [1]: 

ï ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ, ʧʨʦʬʽʣʶʚʘʥʥʷ ʟ ʤʽʣʽʤʝʪʨʦʚʦʶ 

ʪʦʯʥʽʩʪʶ; 

ï ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʫʢʣʘʜʘʥʥʷ ʘʩʬʘʣʴʪʫ; 

ï ʙʫʜʽʚʥʠʮʪʚʦ, ʨʦʟʰʠʨʝʥʥʷ ʜʦʨʽʛ; 

ï ʙʫʜʽʚʥʠʮʪʚʦ ʘʝʨʦʧʦʨʪʽʚ; 

ï ʪʦʯʥʝ ʧʨʦʬʽʣʶʚʘʥʥʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ ʪʘ ʾʭ 

ʨʦʟʰʠʨʝʥʥʷ. 

ɼʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʚʭʦʜʷʪʴ [1]: 

ï Trimble MT 900 ʘʢʪʠʚʥʘ ʧʨʠʟʤʘ; 

ï Trimble EM 400 ʝʣʝʢʪʨʠʯʥʘ ʱʦʛʣʘ; 

ï Trimble AS400 ʜʘʪʯʠʢ ʥʘʭʠʣʫ; 

ï Trimble RS400 ʜʘʪʯʠʢ ʦʙʝʨʪʘʥʥʷ; 

ï Trimble PM400 ʤʦʜʫʣʴ ʢʝʨʫʚʘʥʥʷ ʞʠʚʣʝʥʥʷʤ; 

ï Trimble ʉɺ 450 ʘʙʦ CB 460 ʢʝʨʫʶʯʠʡ ʜʠʩʧʣʝʡ ʟ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ï Trimble GST 900; 

ï Trimble SNR ʨʘʜʽʦʤʦʜʝʤ ʦʜʥʦ ʘʙʦ ʜʚʦʭ ʜʽʘʧʘʟʦʥʥʠʡ; 

ï Trimble SNM 940 GSM ʤʦʜʝʤ; 

ï ɻʽʜʨʘʚʣʽʯʥʽ ʰʣʘʥʛʠ ʪʘ ʟ'ʻʜʥʘʥʥʷ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʛʽʜʨʘʚʣʽʢʫ ʤʘʰʠʥʠ; 

ï ɻʽʜʨʦʙʣʦʢ beta; 

ï ɽʣʝʢʪʨʦʧʨʦʚʦʜʢʘ beta; 

ï Trimble VM430 ʤʦʜʫʣʴ ʢʣʘʧʘʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʜʥʦʯʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦ 3 ʛʽʜʨʘʚʣʽʯʥʠʭ ʢʣʘʧʘʥʽʚ ʧʦ ʰʠʥʽ 

CAN. 
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ʈʠʩ. 1.1 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ Trimble 3D ʟ 

ʈʦʙʦʪʠʟʦʚʘʥʠʤ ʊʘʭʝʦʤʝʪʨʦʤ ʜʣʷ ʘʚʪʦʛʨʝʡʜʝʨʫ [1] 

 

ʋ ʥʘʰʽ ʜʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʧʦʩʪʽʡʥʦ ʜʽʶʪʴ (ʘʙʦ 

ʨʝʬʝʨʝʥʮʥʠʭ). ɰʭʥʷ ʧʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʣʴʦʚʠʭ 

ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʝʬʝʨʝʥʮʥʽ ʩʪʘʥʮʽʾ 

ʤʦʥʪʫʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʦ ʽ ʧʨʘʮʶʶʪʴ ʮʽʣʦʜʦʙʦʚʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚ ʟʦʥʽ ʩʚʦʻʾ ʜʽʾ ʨʦʙʦʪʫ ʥʝʦʙʤʝʞʝʥʦʛʦ ʯʠʩʣʘ ɻʅʉʉ ʧʨʠʡʤʘʯʽʚ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, 

ʱʦ ʧʦʩʪʽʡʥʦ ʜʽʻ, ʷʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ ʟ ʮʝʥʪʨʫ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʙʪʦ ʧʦʩʪʽʡʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʚ ʤʽʩʮʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʦ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʧʦʩʪʽʡʥʦ ʜʽʻ, 

ʚʠʢʦʥʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ: 
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ï ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʘʟʦʚʦʛʦ 

ʧʨʠʡʤʘʯʘ; ʦʥʦʚʣʝʥʥʷ ʚʝʨʩʽʡ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʧʝʨʝʜʘʯʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʙʘʟʦʚʦʛʦ ʧʨʠʡʤʘʯʘ (ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʬʦʨʤʘʪʽ) ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʮʝʥʪʨʫ 

ʫʧʨʘʚʣʽʥʥʷ; 

ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʽʞʥʘʨʦʜʥʠʡ 

ʬʦʨʤʘʪ ʦʙʤʽʥʫ ʜʘʥʠʤʠ RINEX, ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ ʜʘʥʠʭ ʫ 

ʮʴʦʤʫ ʬʦʨʤʘʪʽ, ʥʘʜʘʥʥʷ RINEX ʬʘʣʽʚ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʣʷ ʾʭʥʴʦʾ 

ʩʧʽʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟ ʬʘʡʣʘʤʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʤʠ ʚʣʘʩʥʠʤʠ 

ʧʨʠʡʤʘʯʘʤʠ; 

ï ʧʝʨʝʜʘʯʘ RTK ʧʦʧʨʘʚʦʢ ʢʦʨʠʩʪʫʚʘʯʘʤ RTK ʨʦʚʝʨʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʠʟʥʘʯʝʥʴ ʥʘ ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʨʽʚʥʽ 

ʪʦʯʥʦʩʪʽ, ʧʝʨʝʜʘʯʘ ʧʦʧʨʘʚʦʢ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ (NTRIP), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʋʂʍ ʘʙʦ GSM ʤʦʜʝʤʽʚ; 

ï ʧʝʨʝʜʘʯʘ DGPS ʧʦʧʨʘʚʦʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʠʟʥʘʯʝʥʴ ʥʘ ʩʫʙʤʝʪʨʦʚʦʤʫ ʨʽʚʥʽ ʪʦʯʥʦʩʪʽ 

ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʡʤʘʯʘʤʠ (ʜʦʜʘʪʦʢ ɻɯʉ, ʥʘʚʽʛʘʮʽʷ ʪʦʱʦ). 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʩʪʝʮʴʢʘ ʗ.ʄ. ɻʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ. ʏʘʩʪʠʥʘ ɯɯ. 

ɽʣʝʢʪʨʦʥʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ: ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʛʝʦʜʝʟʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚʫʟʽʚ. ʃʴʚʽʚ: ɯɿʄʅ, 2000. 324 ʩ 
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ʋɼʂ: 528.4:332.3 

ʂʦʥʜʨʘʪʶʢ ɯ.ɺ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʣʽʢʦʚ ʉ.ɸ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɽʈʋʍʆʄʆʉʊɯ ʅɸ 

ʈɽɻɯʆʅɸʃʔʅʆʄʋ ʈɯɺʅɯ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʫʤʦʚʘʤ, ʧʦʚʥʦʪʽ ʪʘ ʷʢʦʩʪʽ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʚʘʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʩʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʦ ʫ ʨʦʟʨʦʙʢʘʭ [1,2]. 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɿʘʢʦʥʫ ʋʢʨʘʥʾʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭè [3] ʪʘ ʇʦʨʷʜʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦ ʾʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʥʾʠ ʚʽʜ 26 ʪʨʘʚʥʷ 2021 ʨ. ˉ 532 [4]. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ, ʚʠʦʢʨʝʤʣʝʥʽ ʧʨʦʩʪʦʨʦʚʽ ʯʠʥʥʠʢʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ: 

- ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʜʦ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʤʝʪʘʜʘʥʠʭ; 

- ʨʽʚʝʥʴ ʩʪʚʦʨʝʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ [3]; 
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- ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʨʽʚʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ (ʥʘʮʽʦʥʘʣʴʥʠʡ ʛʝʦʧʦʨʪʘʣ; ʛʝʦʧʦʨʪʘʣʠ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ; ʛʝʦʧʦʨʪʘʣʠ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ; 

ʛʝʦʧʦʨʪʘʣʠ ʽʥʰʠʭ ʜʝʨʞʘʪʝʣʽʚ ʜʘʥʠʭ); 

- ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʥʦʚʣʝʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ; 

- ʨʚ̔ʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʥʦʚʣʝʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʤʝʪʘʜʘʥʠʭ; 

- ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʦʧʨʠʣʶʜʥʝʥʥʷ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʤʝʪʘʜʘʥʠʭ; 

- ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ; 

- ʨʽʚʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʜʦʩʪʫʧʫ, 

ʧʦʰʫʢʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʤʝʪʘʜʘʥʠʭ ʥʘ ʛʝʦʧʦʨʪʘʣʘʭ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʚ ɯʥʪʝʨʥʝʪʽ; 

- ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʤʽʞ ʛʝʦʧʦʨʪʘʣʘʤʠ [4]. 

ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦ ʾ

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚ ʋʢʨʘʥʾʽ, ʚʠʟʥʘʯʝʥʽ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦ ʾ

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʨʦʟʨʦʙʣʝʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽ ʾ ʜʣʷ ʋʢʨʘʥʾʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
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ʥʘʮʽʦʥʘʣʴʥʦ ʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʫ 

ʥʘʡʙʣʠʞʯʽ ʧôʷʪʴ ʨʦʢʽʚ: 

- ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʦʙʤʽʥʫ ʛʝʦʧʨʦʩʪʦʨʦʚʠʤʠ 

ʜʘʥʠʤʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʜʦʨʦʛʦʛʦ ʜʫʙʣʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ; 

- ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦ ʾʅʘʮʽʦʥʘʣʴʥʦ ʾʙʘʟʠ ʜʘʥʠʭ ʚʫʣʠʯʥʠʭ 

ʘʜʨʝʩ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʤʽʩʮʝʚʦʩʪʽ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞʽ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʭ ʨʝʬʝʨʝʥʮʥʠʭ 

ʩʪʘʥʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʧʨʘʮʽ ʟ ʦʧʝʨʘʪʦʨʘʤʠ ʤʝʨʝʞ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʽʚ; 

- ʟʘʚʝʨʰʝʥʥʷ ʥʘʧʦʚʥʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʫ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʽʡʢʦʾ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʜʣʷ 

ʥʘʮʽʦʥʘʣʴʥʦ ʾʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʟʘʩʥʦʚʘʥʦ ʾ

ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʙʶʜʞʝʪʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʥʝʦʙʭʽʜʥʽ ʽʥʚʝʩʪʠʮʽʾ; 

- ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʦʧʦʨʪʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʥʣʘʡʥ ʜʦʩʪʫʧ ʜʦ ʙʘʟʦʚʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʯʝʨʝʟ ʟʘʩʦʙʠ 

ʚʝʙ-ʧʝʨʝʛʣʷʜʫ ʪʘ API; 

- ʦʮʠʬʨʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ 

ʙʘʟʦʚʠʭ ʥʘʙʦʨʽʚ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʧʨʠʡʥʷʪʪʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʜʘʥʠʭ ʜʣʷ 

ʙʘʟʦʚʠʭ ʥʘʙʦʨʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ, ʜʝ ʮʝ 

ʥʝʦʙʭʽʜʥʦ; 

- ʨʦʟʚʠʪʦʢ ʛʝʦʧʨʦʩʪʦʨʦʚʦ ʾ ʝʢʦʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʰʠʨʦʢʠʤ ʢʦʣʦʤ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʦʤʝʨʮʽʡʥʦʤʫ ʩʝʢʪʦʨʽ; 
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- ʧʽʜʪʨʠʤʢʘ ʽʥʥʦʚʘʮʽʡ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʜʦʜʘʪʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ; 

- ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽ ʾ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ, 

ʚʢʣʶʯʘʶʯʠ, ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʦʤ, ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʜʝʨʩʪʚʘ ʪʘ ʢʦʦʨʜʠʥʘʮʽ;ʾ 

- ʧʽʜʚʠʱʝʥʥʷ ʘʚʪʦʨʠʪʝʪʫ ʥʘʮʽʦʥʘʣʴʥʦ ʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦ ʾ

ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʪʨʘʪʝʛʽ,ʾ ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʾʾ ʨʦʣʽ ʚ ʮʠʬʨʦʚʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽ ʾ ʪʘ ʧʦʟʠʪʠʚʥʦʤʫ ʚʧʣʠʚʽ, ʷʢʠʡ ʚʦʥʘ ʧʨʠʥʦʩʠʪʴ 

ʙʘʛʘʪʴʦʤ ʩʝʢʪʦʨʘʤ ʝʢʦʥʦʤʽʢʠ [3]. 
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ʋɼʂ: 528.32.504. 97.2.15 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ., ʄʽʨʦʰʥʠʯʝʥʢʦ ɺ.ɺ., ʌʝʜʦʪʽʢʦʚʘ ɸ.ɸ. 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɺ 

ʉʋʏɸʉʅʆʄʋ ʂɸʈʊʆɻʈɸʌʋɺɸʅʅɯ 

ʇʦʥʷʪʪʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʝʥʦ ʚ ɿʘʢʦʥʽ 

ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭè, ʘ 

ʩʘʤʝ ï çʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ - ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʤʠ 

ʜʘʥʠʤʠ ʪʘ ʤʝʪʘʜʘʥʠʤʠè. 

 ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʫ ʩʫʯʘʩʥʦʤʫ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʽ 

ʮʝ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʢʘʨʪ, ʧʣʘʥʽʚ, ʩʭʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ɻɯʉ. ʋ ʩʫʯʘʩʥʦʤʫ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʽ. 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʦʩʢʽʣʴʢʠ 

ʧʦʙʫʜʦʚʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ 

ʢʦʤʧôʶʪʝʨʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʧʨʦʛʨʘʤ, ʫ ʷʢʠʭ ʟʘʢʣʘʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʰʘʨʠ ʟ 

ʧʝʚʥʦʶ ʮʠʬʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ , ʘ ʩʘʤʝ ʮʠʬʨʦʚʽ ʢʘʨʪʠ ï 

https://zakon.rada.gov.ua/laws/show/532-2021-п#Text
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ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ, ʛʝʦʧʦʨʪʘʣ ï ʟ ʧʫʥʢʪʘʤʠ ɼʝʨʞʘʚʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ, ʨʽʟʥʽ ʜʦʚʽʜʢʦʚʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʞʝʨʝʣʘ. 

ʎʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʤʽʩʪʷʪʴ ʧʝʚʥʽ 

ʪʝʤʘʪʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʰʘʨʠ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʪʘʢʠʭ 

ʷʢ ʨʘʩʪʨʦʚʘ ʢʘʨʪʘ. ʅʘ ʦʩʥʦʚʽ ʛʝʦʽʥʬʦʨʤʘʮʽʥʠʭ ʩʠʩʪʝʤ 

ʩʪʚʦʨʠʣʘʩʴ ʩʠʩʪʝʤʘ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʦʙôʻʢʪʠ ʘʙʦ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʦʙ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʥʘ ʦʩʥʦʚʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ (ʨʠʩʫʥʦʢ 1). 

 

  

 

 ʈʠʩ.  1. ɻʝʦʛʨʘʬʽʯʥʝ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ  

 

ɺ ʽʥʞʝʥʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʚʠʰʫʢʫʚʘʥʥʷʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʽʜ ʯʘʩ ʚʠʷʚʣʝʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʜʝʬʦʨʤʘʮʽʡ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ,  ʻ ʘʢʪʫʘʣʴʥʦʶ, 
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ʦʩʢʽʣʴʢʠ ʾʾ ʫʩʧʽʰʥʝ ʨʽʰʝʥʥʷ ʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʥʦʩʷʪʴ 

ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ 

ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʩʧʦʨʫʜ.  

 ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ 

ʩʪʚʦʨʶʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʙʘʟʠ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʫ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʫ 

ʚʝʜʝʥʥʽ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ, ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʢʘʜʘʩʪʨʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʻ ʦʩʥʦʚʥʠʤʠ, ʙʝʟ ʷʢʠʭ 

ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʟʜʽʡʩʥʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ. 

ɺ ʛʝʦʜʝʟʠʯʥʽʡ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ  ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ 

ʚʠʰʫʢʫʚʘʥʥʷ ʫ ʥʘʜʰʚʠʜʢʠʡ ʯʘʩ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʫ 

ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʷʢ ʚʠʭʽʜʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʮʽ ʨʦʙʦʪʠ ʜʫʞʝ ʷʢʽʩʥʦ ʪʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ. ʽ ʧʦʩʠʣʶʶʪʴ ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ 

ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʚ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʘʭ ï 

ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʰʘʨʠ, ʾʭ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ 

ʥʘʢʦʧʠʯʫʚʘʪʠ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ɻɯʉ. ʊʘʢʠʤʠ ʙʘʟʘʤʠ 

ʜʘʥʠʭ ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʶʪʴʩʷ ʫ 

ʩʘʤʠʭ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ï ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ, ʣʦʛʽʩʪʠʢʠ, 

ʚʝʜʝʥʥʽ ʜʝʨʞʘʚʥʠʭ ʢʘʜʘʩʪʨʽʚ, ʚʽʡʩʴʢʦʚʽʡ ʛʘʣʫʟʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʚʦʨʝʥʽ 

ʜʦʚʽʜʢʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ, ʱʦ ʻ ʚ ʽʥʪʝʨʥʝʪʽ. ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʾ ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʧʝʚʥʠʭ 
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ʦʙôʻʢʪʽʚ, ʪʦʙʪʦ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ʮʝ ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʦʙôʻʢʪʘ. 

ʇʦʪʨʝʙʦʶ ʚ  ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʻ: 

ï ʦʪʨʠʤʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʟʥʽʤʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʩʫʯʘʩʥʠʤ ʛʝʦʜʝʟʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʜʝ ʻ 

ʚʙʫʜʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ; 

ï ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʦʙôʻʢʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʢʦʦʨʜʠʥʘʪ ʧʦ ʜʘʥʠʤ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ 

ï ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ; 

ï ʧʝʨʝʨʘʭʫʥʦʢ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʚ 

ʽʥʰʫ ʟʘ ʜʦʧʘʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ; 

ï ʢʦʤʧôʶʪʝʨʥʘ ʧʦʙʫʜʦʚʘ ʧʣʘʥʽʚ, ʢʘʨʪ ʟʘ ʜʘʥʠʤʠ 

ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʡ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʦʙʤʽʥʥʠʭ ʬʘʡʣʽʚ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦ ʙʘʟ ʜʘʥʠʭ 

ɼɿʂ (ʨʠʩʫʥʦʢ 2); 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ  ʩʫʯʘʩʥʠʭ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʦʪʨʠʤʘʥʥʷ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʶ ʢʦʦʨʜʠʥʘʪʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. ʅʘʧʦʚʥʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʻ ʫʥʝʩʝʥʥʷ 

ʨʽʟʥʦʛʦ ʨʦʜʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʽʚ: ʊʘʢ ʚ ʛʝʦʜʝʟʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʛʝʦʽʥʬʦʨʤʘʮʽʥʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʽʟʥʠʭ ʰʘʨʽʚ ʽʥʬʦʨʤʘʮʽʾ 

ï ʮʝ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʦʙʨʦʙʣʝʥʽ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʽ ʟʰʠʪʽ ʚ ʻʜʠʥʫ ʢʘʨʪʫ. ɺ ʛʝʦʜʝʟʠʯʥʽʡ ʛʘʣʫʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ï ɻɯʉ  ʧʦʪʨʽʙʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 
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ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʪʘ ʧʦʙʫʜʦʚʠ ʧʣʘʥʽʚ ʪʘ ʢʘʨʪ ʤʽʩʮʝʚʦʩʪʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʭʽʜʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

 

ʈʠʩ.  2. ɻɯʉ-ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʽ ʢʘʨʪʠ, ʥʘʚʽʛʘʮʽʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

 

ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ ï ʛʝʦʧʦʨʪʘʣ, ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ 

ɻɯʉ.  ɺ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʟʙʠʨʘʻ, ʥʘʢʦʧʠʯʫʻ, 

ʦʙʨʦʙʣʷʻ ʽ ʧʝʨʝʜʘʻ ʜʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ 

ʧʨʦʜʫʢʪʠ (ʨʠʩʫʥʦʢ 3).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʮʝ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʪʝʨʠʪʦʨʽʾ; ʢʦʤʧôʶʪʝʨʥʘ 
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ʦʙʨʦʙʢʘ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʪʘ ʧʦʙʫʜʦʚʘ ʮʠʬʨʦʚʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʮʠʬʨʦʚʦʤʫ 

 

 

 

ʈʠʩ. 3. ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʷʢ ɻɯʉ-ʩʠʩʪʝʤʘ 

ʌʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʽ 

ʚʠʛʣʷʜʽ; ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʨʽʟʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʫ 3-D ʬʦʨʤʘʪʽ; ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴ, 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ; ʣʦʛʽʩʪʠʢʘ; ʧʦʙʫʜʦʚʘ ʨʽʟʥʠʭ ʪʝʤʘʪʠʯʥʠʭ 

ʢʘʨʪ, ʛʝʦʛʨʘʬʽʯʥʠʭ ʘʪʣʘʩʽʚ; ʩʪʚʦʨʝʥʥʷ ʜʦʚʽʜʢʦʚʠʭ ʢʘʨʪ. 
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ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʨʦʙʽʪ, 

ʪʘʢʠʭ, ʷʢ: ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ, ʚʠʨʘʭʫʚʘʥʥʷ ʧʣʦʱ 

ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʤʽʚ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ, 

ʧʦʙʫʜʦʚʘ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʽʣʽʚ ʪʨʘʩʠ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʣʽʥʽʡʥʠʭ ʩʧʦʨʫʜ, ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʽ ʪʦʚʱʠʥ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʥʘʢʣʘʜʝʥʥʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʽʚ 

ʽ ʾʭ ʘʥʘʣʽʟ.  ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʩʠʩʪʝʤ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʜʣʷ 

ʥʘʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʚ  

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧôʶʪʝʨʥʽ 

ʧʨʦʛʨʘʤʠ, ʟʜʘʪʥʽ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʥʘʣʽʯʫʶʪʴ ʙʣʦʢ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʠʭ ʙʣʦʢʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʽʚ.   

 

 

ʋɼʂ: 528.482.4 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʇʦʥʦʤʘʨʴʦʚ ɺ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ  ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʉʆɹʃʀɺʆʉʊɯ ɯʅɾɽʅɽʈʅʆ-ɻɽʆɼɽɿʀʏʅʀʍ 

ɺʀʐʋʂʋɺɸʅʔ ʇʈʀ ʂɸʇɯʊɸʃʔʅʆʄʋ ʈɽʄʆʅʊɯ 

ɸɺʊʆʄʆɹɯʃʔʅʆɰ ɼʆʈʆɻʀ ʄ-12 ʉʊʈʀʁ-ʊɽʈʅʆʇɯʃʔ-

ɿʅɸʄ'ʗʅʂɸ ʋ ʃʔɺɯɺʉʔʂɯʁ ʆɹʃɸʉʊɯ 

ʂʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ.  
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ʗʢʽʩʥʠʡ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʜʦʨʽʛ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʘʚʘʨʽʡʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʙʝʟʧʝʢʠ ʨʫʭʫ. ʈʽʚʥʘ, ʜʦʙʨʝ 

ʦʙʩʣʫʞʝʥʘ ʜʦʨʦʞʥʷ ʧʦʚʝʨʭʥʷ ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ, ʪʘʢʠʭ ʷʢ ʟʽʪʢʥʝʥʥʷ ʪʘ ʥʘʾʟʜʠ. 

ʂʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʨʽʛ ʪʘ ʟʥʠʞʝʥʥʶ ʯʘʩʫ ʚ ʜʦʨʦʟʽ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ. 

ɿʘʛʘʣʦʤ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʻ 

ʚʘʞʣʠʚʠʤ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ, ʱʦ ʩʧʨʠʷʻ ʩʪʽʡʢʦʤʫ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʽʜʚʠʱʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʫ 

ʛʨʦʤʘʜʷʥ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ.  

ɸʚʪʦʤʦʙʽʣʴʥʘ ʜʦʨʦʛʘ ʉʪʨʠʡ - ʊʝʨʥʦʧʽʣʴ - 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ - ɿʥʘʤôʷʥʢʘ (ʯʝʨʝʟ ʤ. ɺʽʥʥʠʮʶ) ʻ ʚʘʞʣʠʚʦʶ 

ʤʘʛʽʩʪʨʘʣʣʶ ʫ ʩʠʩʪʝʤʽ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ.  

ɼʽʣʷʥʢʘ ʜʦʨʦʛʠ, ʥʘ ʷʢʽʡ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʢʤ 0+000 - ʢʤ 44+230), ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʉʪʨʠʡʩʴʢʦʤʫ ʪʘ ɾʠʜʘʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʽʣʷʥʢʘ ʧʨʦʭʦʜʠʪʴ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʄ-06 çʂʠʾʚ - ʏʦʧè 

ʜʦ ʛʨʘʥʠʮʽ ʟ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʶ ʦʙʣʘʩʪʶ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʩʠ: 

ï ʢʽʣʴʢʽʩʪʴ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ï 94 ʰʪ; 

ï ʤʽʥʽʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ï 170 (50) 

ʤ; 

ï ʰʠʨʠʥʘ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ï 12,00 ʤ; 

ï ʰʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ï 2ʭ3,50 ʤ; 
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ï ʰʠʨʠʥʘ ʫʟʙʽʯʯʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ: ï 2,50 ʤ; ʰʠʨʠʥʘ 

ʫʢʨʽʧʣʝʥʦʾ ʩʤʫʛʠ ï 0,50 ʤ. 

 

ʈʠʩ. 1. ʇʣʘʥ ʜʦʨʦʛʠ 

 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʟʥʽʤʘʥʥʷ ʩʣʫʛʫʚʘʣʠ ʙʘʟʦʚʽ ʩʪʘʥʮʽʾ 

ʤʝʨʝʞʽ ɸʊ çʉʠʩʪʝʤ ʉʦʣʶʰʥʩè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʝʞʝʚʦʛʦ 

RTK, ʥʘʡʙʣʠʞʯʘ ʽʟ ʷʢʠʭ ʉʪʨʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 3 ʢʤ ʚʽʜ ʧʦʯʘʪʢʫ 

ʪʨʘʩʠ ʦʙ'ʻʢʪʫ ʚʠʰʫʢʫʚʘʥʴ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʤʝʨʝʞʽ ʙʘʟʦʚʠʭ 

ʩʪʘʥʮʽʡ ɸʊ çʉʠʩʪʝʤ ʉʦʣʶʰʥʩè ʚ ʨʘʡʦʥʽ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʰʫʢʫʚʘʥʴ ʟʦʙʨʘʞʝʥʦ ʥʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ 2. 

ʂʦʦʨʜʠʥʘʪʠ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʫ ʉʂ-63 MLTP ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 1. 

ʆʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʛʦ RTK ʟ ʫʩʽʤʘ ʾʾ ʧʝʨʝʚʘʛʘʤʠ. 
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ʋɼʂ 332.1 

ʖʭʥʦ ɸ.ʉ., ɼʘʰʫʪʽʥ ɸ.ʆ., ɹʘʢʘʻʚ ʄ.ʉ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʈʆɽʂʊʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ʊʈɸʅʉʇʆʈʊʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʇʈʀ ʈʆɿʈʆɹʎɯ ʂʆʄʇʃɽʂʉʅʀʍ 

ʇʃɸʅɯɺ ʇʈʆʉʊʆʈʆɺʆɻʆ ʈʆɿɺʀʊʂʋ ʊɽʈʀʊʆʈɯʁ   

ʂʦʤʧʣʝʢʩʥʠʡ ʧʣʘʥ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʻ 

ʦʩʥʦʚʥʠʤ ʤʽʩʪʦʙʫʜʽʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʪʘʢ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ ʾʭ 

ʤʝʞʘʤʠ. 

ɼʘʥʠʡ ʜʦʢʫʤʝʥʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʻ 

ʦʙʦʚôʷʟʢʦʚʠʤʠ,  ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ*  

*ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʞʝʨʝʣʘ [1] 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʣʘʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 

ʚʩʪʘʥʦʚʣʶʻ ʧʣʘʥʫʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʟʝʤʝʣʴ, ʚʠʟʥʘʯʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ ʪʘ ʾʭ ʤʝʞʽ, ʽʥʞʝʥʝʨʥʫ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʫ 
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ʤʝʨʝʞʫ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʜʽʣʝʥʥʷ ʟʝʤʝʣʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʙʣʘʛʦʫʩʪʨʦʶ, ʚʠʟʥʘʯʘʻ ʟʘʭʦʜʠ ʟ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ, 

ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʙʝʨʝʞʝʥʥʷ 

ʢʫʣʴʪʫʨʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʣʘʥ ʚ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ 

ʧʦʛʦʜʞʝʥʥʷ ʧʠʪʘʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʜʦ ʾʭ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʣʘʥ ʪʘʢʦʞ ʤʘʻ ʥʘ ʤʝʪʽ ʩʧʨʠʷʥʥʷ ʫ ʧʠʪʘʥʥʽ ʟʤʽʥʠ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʤʝʞʘʭ ʜʦʟʚʦʣʝʥʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʟʦʥʽ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ, ʚʠʟʥʘʯʝʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦ 

ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ, ʤʘʪʠʤʫʪʴ ʧʝʨʝʣʽʢ ʜʦʟʚʦʣʝʥʠʭ ʚʠʜʽʚ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʇʨʠ ʨʝʻʩʪʨʘʮʽʾ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʙʘʟʽ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ 

ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ ʧʽʜʪʷʛʫʚʘʪʠʩʷ ʮʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʢʘʜʘʩʪʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2. 

ʂʘʨʪʦʛʨʘʬʽʯʥʘ ʦʩʥʦʚʘ ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ ʩʪʚʦʨʶʻʪʴʩʷ 

ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʋʉʂ-2000, ʩʠʩʪʝʤʘ ʚʠʩʦʪ ï ɹʘʣʪʽʡʩʴʢʘ. ɺʩʽ 

ʦʙôʻʢʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʥʘ ʷʢʫ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʣʘʥ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʟʥʘʯʝʥʽ ʛʝʦʧʨʦʩʪʦʨʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ 

ʦʙôʻʢʪʽʚ (ʟʘ ʥʘʷʚʥʦʩʪʽ) ʪʘ ʘʜʨʝʩʠ. 
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ʈʠʩ. 2. ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ*  

*ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʞʝʨʝʣʘ [1] 

ʇʨʦʩʪʦʨʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚ'ʷʟʢʘʭ. 

ʊʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʟôʻʜʥʫʚʘʪʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʚʠʨʦʙʥʠʯʽ, 

ʢʦʤʫʥʘʣʴʥʽ, ʨʝʢʨʝʘʮʽʡʥʽ ʪʝʨʠʪʦʨʽʾ ʧʦʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʟ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʽʥʰʠʭ ʛʨʦʤʘʜ. 

ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʥʘʧʨʷʤʢʠ ʘʚʪʦʜʦʨʽʛ, ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʧʦʧʠʪ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚʩʷʢʜʝʥʥʠʤ, ʧʝʨʽʦʜʠʯʥʠʤ, ʝʧʽʟʦʜʠʯʥʠʤ. ɺʠʜʠ 

ʩʧʦʣʫʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʞʤʽʩʴʢʽ, 

ʧʨʠʤʽʩʴʢʽ, ʤʽʩʴʢʽ, ʚʝʣʦʩʠʧʝʜʥʽ, ʧʽʰʦʭʽʜʥʽ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʘʨʰʨʫʪʠ ʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ 

ʟʚ'ʷʟʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ ʮʝʥʪʨʦʤ ʦʙʣʘʩʪʽ, ʨʘʡʦʥʫ, 

ʦʙ'ʻʢʪʘʤʠ ʧʦʚʽʪʨʷʥʦʛʦ ʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʚʽʜʩʪʘʥʽ ʽ ʯʘʩ 
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ʩʧʦʣʫʯʝʥʥʷ ʟ ʥʠʤʠ; ʥʘʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʾʭ ʧʦʢʨʘʱʝʥʥʷ. 

ʇʨʠʚʦʜʷʪʴʩʷ ʽʩʥʫʶʯʽ ʪʘ ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟʥʠʢʠ.  

ʈʦʟʚʠʪʦʢ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʪʦʙʫʜʽʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʚʠʱʦʛʦ ʨʽʚʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʘʣʫʟʝʚʠʭ ʧʨʦʛʨʘʤ. ʉʝʨʝʜ ʤʽʞʥʘʨʦʜʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ, ʧʦ ʷʢʠʭ ʧʨʦʭʦʜʷʪʴ ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʜʦʨʦʛʠ, ʚʠʜʽʣʷʶʪʴʩʷ ʪʽ, ʷʢʽ ʨʝʢʦʥʩʪʨʫʶʶʪʴʩʷ ʽ ʪʽ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ. 

ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ ʧʨʦʻʢʪʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʾʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙʤʝʞʫʶʪʴʩʷ 

ʚʠʙʦʨʦʤ ʪʨʘʩʠ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʘʶʪʴ ʜʝʪʘʣʴʥʠʭ ʧʨʦʻʢʪʥʠʭ 

ʧʨʦʨʦʙʦʢ. ʗʢʱʦ ʪʘʢʽ ʜʽʣʷʥʢʠ ʜʦʨʽʛ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʝʨʠʪʦʨʽʶ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ, ʜʦʮʽʣʴʥʦ ʥʘʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʾʭ 

ʪʨʘʩʫʚʘʥʥʷ, ʘ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʧʨʘʚʣʝʥʥʷ ʪʨʘʩʠ 

ʚʠʥʝʩʪʠ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʽ ʚ ʨʦʟʜʽʣʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

ɼʣʷ ʨʝʰʪʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʚʘʞʣʠʚʠʤʠ ʧʨʦʻʢʪʥʠʤʠ 

ʧʨʦʧʦʟʠʮʽʷʤʠ ʻ ʟʤʽʥʘ ʪʝʭʥʽʯʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ, 

ʩʧʦʨʫʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʚ ʦʜʥʦʤʫ ʽ ʚ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʧʽʜ'ʾʟʜʽʚ ʜʦ ʦʢʨʝʤʠʭ ʦʙ'ʻʢʪʽʚ ʞʠʪʣʦʚʦʾ, ʛʨʦʤʘʜʩʴʢʦʾ 

ʽ ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʝʨʠʪʦʨʽʡ ʪʫʨʠʟʤʫ ʽ ʨʝʢʨʝʘʮʽʾ 

ʪʦʱʦ. 

ʆʙʭʦʜʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʨʘʭʦʚʫʶʪʴʩʷ, ʷʢʱʦ ʮʝ 

ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʤʽʩʪʦʙʫʜʽʚʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʘʙʦ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʤ ʧʣʘʥʦʤ. ʇʘʨʘʤʝʪʨʠ ʘʚʪʦʜʦʨʽʛ, ʱʦ 

ʨʝʢʦʥʩʪʨʫʶʶʪʴʩʷ ʽ ʙʫʜʫʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ɼɹʅ 

çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠè [2] ʪʘ ʽʥʰʠʤ. ʋ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʷʢʱʦ ʘʚʪʦʜʦʨʦʛʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʡʦʛʦ ʪʝʨʠʪʦʨʽʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʦʨʤʠ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʘ ʷʢʱʦ ʮʝ 
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ʥʝʤʦʞʣʠʚʦ ʘʙʦ ʥʝʜʦʮʽʣʴʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʦʨʤʠ ɼɹʅ 

çɺʫʣʠʮʽ ʪʘ ʜʦʨʦʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè [3]. 

ʇʨʦʻʢʪʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʽʶʯʠʡ ʤʝʨʝʞʽ. ɼʽʶʯʽ ʙʘʟʦʚʽ ʤʘʨʰʨʫʪʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ; ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʥʘ ʢʨʠʪʠʯʥʠʭ ʧʝʨʝʛʦʥʘʭ 

ʢʦʨʠʛʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʤʝʰʢʘʥʮʽʚ; ʯʘʩʪʦʪʘ, 

ʪʠʧ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʽ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʫʪʦʯʥʶʶʪʴʩʷ; ʢʽʣʴʢʽʩʪʴ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʤʘʨʰʨʫʪʽʚ, ʷʢʽ ʧʨʦʻʢʪʫʶʪʴʩʷ, ʧʨʠʡʤʘʻʪʴʩʷ 

ʦʨʽʻʥʪʦʚʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʠʪʫ. 

ʋ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʫ ʩʭʝʤʠ 

ʚʝʣʦʩʠʧʝʜʥʠʭ ʽ ʧʽʰʦʭʽʜʥʠʭ ʤʘʨʰʨʫʪʽʚ ʥʘʤʽʯʘʶʪʴʩʷ ʜʣʷ ʧʦʾʟʜʦʢ ʽ 

ʧʽʰʠʭ ʧʝʨʝʩʫʚʘʥʴ ʟ ʨʝʢʨʝʘʮʽʡʥʠʤʠ, ʪʫʨʠʩʪʠʯʥʠʤʠ ʪʘ 

ʧʨʦʛʫʣʷʥʢʦʚʠʤ ʮʽʣʷʤʠ. ʄʘʨʰʨʫʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼɹʅ çɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠè [2] ʪʘ ɼɹʅ çɺʫʣʠʮʽ ʪʘ ʜʦʨʦʛʠ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè [3]. 

 ʃ̔ ʪʝʨʘʪʫʨʘ: 

1. ʇʨʦ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ 

ʚʽʜ 17.02.2011 ʨ. ˉ 3038-VI. URL: http://zakon.rada.gov.ua (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 01.11.2023 ʨ.). 

2. ɼɹʅ ɺ.2.3-4-2015 ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ. ʏʘʩʪʠʥʘ ɯ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ II. ɹʫʜʽʚʥʠʮʪʚʦ ï 

https://www.minregion.gov.ua/wp-content/uploads/2016/08/DBN-

V.2.3-4_2015.pdf 

3. ɼɹʅ ɺ.2.3-5:2018 ɺʫʣʠʮʽ ʪʘ ʜʦʨʦʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

- https://www.minregion. gov.ua/wp-

content/uploads/2018/06/V235_InBul.pdf 

 

http://zakon.rada.gov.ua/
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ʋɼʂ 528.4: 625.72 

ʄʫʨʟʽʥ ɼ.ɯ., ɹʘʪʠʣʽʥ ʉ.ʆ., ʐʘʥʛʽʥʘ ɸ.ɸ. 

(ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʪʨʘʢʦʚʘ ɸ.ɻ.) 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

DIGITALS ɼʃʗ ʇʆɹʋɼʆɺʀ ʎʀʌʈʆɺʀʍ ʄʆɼɽʃɽʁ  

ʈɽʃʔɭʌʋ  

ɿ ʨʦʟʚʠʪʢʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʢʠ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ 

ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʫ ʚʠʛʣʷʜʽ 

ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʣʴʻʬʫ (ʎʄʈ). ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

DIGITALS ʎʄʈ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ [48]: 

ï ʫ ʚʠʛʣʷʜʽ ʨʝʛʫʣʷʨʥʠʭ ʩʽʪʦʢ ï ʪʠʧ ʰʘʨʫ çʉʽʪʢʘ ʎʄʈè; 

ï ʫ ʚʠʛʣʷʜʽ ʪʨʽʘʥʛʫʣʷʮʽʡʥʦʾ ʥʝʨʝʛʫʣʷʨʥʦʾ ʩʽʪʢʠ ï ʰʘʨʠ 

ʪʠʧʫ çʊʨʽʘʥʛʫʣʷʮʽʡʥʘ ʩʽʪʢʘ (TIN)è; 

ï ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʢʪʽʚ ʢʘʨʪʠ, ʱʦ ʤʘʶʪʴ ʢʦʨʝʢʪʥʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʦʧʠʩʫ ʨʝʣʴʻʬʫ ʚʠʩʦʪʠ: ʛʦʨʠʟʦʥʪʘʣʝʡ, ʧʽʢʝʪʽʚ, ʫʢʦʩʽʚ, ʱʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʰʘʨʘʭ ʪʠʧʫ çʇʽʢʝʪè, çʆʜʠʥʦʯʥʠʡ ʩʠʤʚʦʣè, 

çʇʦʣʽʛʦʥ / ʇʦʣʽʣʽʥʽʷè. 

ʊʨʽʘʥʛʫʣʷʮʽʡʥʘ ʩʽʪʢʘ (TIN) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʧʣʘʥʽʚ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʽʚ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʦʙʠʨʘʻʪʴʩʷ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʪʘʭʝʦʤʝʪʨʠʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʱʦ ʚʩʽ ʭʘʨʘʢʪʝʨʥʽ 

ʪʦʯʢʠ ʨʝʣʴʻʬʫ ʟʥʷʪʽ ʫ ʧʦʣʽ [47]. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʚʠʭʽʜʥʠʤ ʧʽʢʝʪʘʤ. 

ʉʽʪʢʘ ʎʄʈ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʨʽʙʥʦʤʘʩʰʪʘʙʥʠʭ 

ʢʘʨʪ. ʊʘʢʫ ʎʄʈ ʙʫʜʫʶʪʴ ʟʘ ʜʘʥʠʤʠ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʫʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʝʞʠʤʽ ʩʪʝʨʝʦ ʘʙʦ ʧʨʠ 
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ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʩʪʚʦʨʝʥʥʽ (ʚʽʜʥʦʚʣʝʥʥʽ ʨʝʣʴʻʬʫ). 

ʊʨʽʘʥʛʫʣʷʮʽʡʥʘ ʩʽʪʢʘ (TIN) ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ [48]: 

ï ʧʦʟʥʘʯʠʪʠ ʧʽʢʝʪʠ ʩʢʦʨʠʩʪʫʚʘʚʰʠʩʴ ʬʫʥʢʮʽʻʶ 

çʇʦʟʥʘʯʠʪʠè; 

ï ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ çʎʄʈ ï ʉʪʚʦʨʠʪʠ TINè. ʇʨʦʛʨʘʤʘ 

ʩʘʤʘ ʦʢʦʥʪʫʨʠʪʠ ʧʦʤʽʯʝʥʽ ʪʦʯʢʠ ʪʠʤʯʘʩʦʚʠʤ ʧʦʣʽʛʦʥʦʤ ʽ 

ʧʦʙʫʜʫʻ ʚʩʝʨʝʜʠʥʽ ʩʽʪʢʫ ʪʨʠʢʫʪʥʠʢʽʚ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʩʚʦʾʤʠ 

ʚʝʨʰʠʥʘʤʠ ʥʘ ʧʽʢʝʪʠ; 

ï  ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ çʎʄʈ ï ɻʦʨʠʟʦʥʪʘʣʽ ʟ ʎʄʈ/TINè 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʦʨʠʟʦʥʪʘʣʝʡ (ʨʠʩ. 1).   

 

ʘ) ʚʠʭʽʜʥʽ ʛʦʨʠʟʦʥʪʘʣʽ; ʙ) ʚʠʧʨʘʚʣʝʥʽ ʛʦʨʠʟʦʥʪʘʣʽ 

ʈʠʩ. 1 ï ʇʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟʘ TIN ʤʦʜʝʣʣʶ [48] 

 

ʈʝʛʫʣʷʨʥʘ ʩʽʪʢʘ ʎʄʈ (GRID) ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʪʘʢʦʤʫ 

ʧʦʨʷʜʢʫ [48]: ʘʚʪʦʤʘʪʠʯʥʦ, ʧʦ ʧʘʨʽ ʨʘʩʪʨʦʚʠʭ ʟʥʽʤʢʽʚ;  ʥʘ ʦʩʥʦʚʽ 

ʽʩʥʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ ʢʘʨʪʠ, ʱʦ ʤʘʶʪʴ ʢʦʨʝʢʪʥʽ ʚʠʩʦʪʠ;  

ʢʦʤʙʽʥʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ;  ʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʠ 

ʜʽʾ [48]:  ʨʫʯʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʚʫʟʣʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʢʣʶʯʝʥʥʷ 

ʨʝʞʠʤʫ çɸʚʪʦʟʛʣʘʜʞʫʚʘʥʥʷè ʥʘ ʛʦʣʦʚʥʽʡ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ;  

ʘʚʪʦʤʘʪʠʯʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʦʤʽʯʝʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟʘ 

ʘ) ʙ) 
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ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʇʨʘʚʢʘ ï ɿʛʣʘʜʠʪʠè; ʩʧʨʦʱʝʥʥʷ ʬʦʨʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʂʘʨʪʘ ï ɻʝʥʝʨʘʣʽʟʘʮʽʷè, ʘʙʦ ʜʦʜʘʚʘʥʥʷ 

ʪʦʯʦʢ ʢʦʤʘʥʜʦʶ çʇʨʘʚʢʘ ï ɼʦʜʘʪʠ ʪʦʯʢʠè;  ʧʦʰʫʢ ʢʨʘʪʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʫ çʇʨʘʚʢʘ ï ɿʥʘʡʪʠè ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʥʘ ʰʘʨ ʧʦʪʦʚʱʝʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ; 

ʨʦʟʩʪʘʥʦʚʢʘ ʙʝʨʛʰʪʨʠʭʽʚ ʚʽʜʧʦʚʽʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʘʥʝʣʽ 

çɿʙʽʨè; ʚʠʥʝʩʝʥʥʷ ʧʽʜʧʠʩʽʚ ʚʠʩʦʪ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟ ʩʽʪʢʠ ʎʄʈ ʽ TIN, 

ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʭʽʜʥʦʛʦ ʥʘʙʦʨʫ ʧʽʢʝʪʽʚ 

ʥʘʚʝʜʝʥʦ (ʨʠʩ. 2). 

 

ʘ) ʨʝʛʫʣʷʨʥʘ ʩʽʪʢʘ (GRID); ʙ) ʥʝʨʝʛʫʣʷʨʥʘ ʩʽʪʢʘ (TIN) 

ʈʠʩ. 2 ï ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʎʄʈ [48] 

 

ʋ ʧʨʦʛʨʘʤʽ Digitals ʧʝʨʝʜʙʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʫ 

ʧʦʚʝʨʭʥʽ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ. ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʢʘʨʪʠ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ ʻ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ ʚʽʟʫʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʙʦʨʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ 

ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʨʝʞʠʤʽ [48]: 

ʘ) ʙ) 
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ï ʟʥʘʢʠ ʪʠʧʫ çʆʜʠʥʦʯʥʠʡ ʩʠʤʚʦʣè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʪʦʯʦʢ; 

ï ʧʽʜʧʠʩʠ ʦʙ'ʻʢʪʽʚ ʢʘʨʪʠ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ; 

ï ʦʙ'ʻʢʪʠ ʫ ʰʘʨʘʭ ʪʠʧʫ çʉʽʪʢʘ ʎʄʈè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ: ʫ ʚʠʛʣʷʜʽ ʪʦʯʦʢ; ʫ 

ʚʠʛʣʷʜʽ ʩʽʪʢʠ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʟʘʬʘʨʙʦʚʘʥʦʶ ʧʦʚʝʨʭʥʽ. ʇʨʠ 

ʚʽʜʦʙʨʘʞʝʥʥʽ ʩʽʪʢʠ ʎʄʈ ʤʦʞʥʘ ʟʘʜʽʷʪʠ ʨʝʞʠʤ çɺʠʩʦʪʥʝ 

ʨʦʟʬʘʨʙʫʚʘʥʥʷè. ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʢʘʨʪʠ ʫ ʪʨʠʚʠʤʽʨʥʠʡ ʚʠʛʣʷʜ 

ʩʣʽʜ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ ʤʝʥʶ çɺʠʜ ï ʊʨʠʚʠʤʽʨʥʠʡè.  

ʅʘ ʦʙ'ʻʢʪ ʪʠʧʫ çʉʽʪʢʘ ʎʄʈè ʤʦʞʥʘ ʥʘʢʣʘʩʪʠ ʪʝʢʩʪʫʨʫ, 

ʪʦʙʪʦ ʬʦʪʦʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ 

ʧʦʟʥʘʯʠʪʠ ʦʙ'ʻʢʪ ʩʽʪʢʠ, ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

çɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʫʨʫ ʜʣʷ ʎʄʈè ʽ ʚʢʘʟʘʪʠ ʫ ʜʽʘʣʦʟʽ ʬʘʡʣ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʨʘʩʪʨʘ (ʘʙʦ ʦʨʪʦʬʦʪʦʧʣʘʥ). 

ʆʙ'ʻʢʪʠ ʪʠʧʫ çʊʨʽʘʥʛʫʣʷʮʽʡʥʘ ʩʽʪʢʘ (TIN)è 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʽʪʢʠ ʪʨʠʢʫʪʥʠʢʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ ʪʨʠʢʫʪʥʠʢʠ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ 

ʟʘʬʘʨʙʦʚʘʥʠʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ 

ʤʝʪʦʜʦʤ GNSS-ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʩ. ɺʨʫʙʽʚʢʘ ʜʦ ʩ. 

ʄʠʢʦʣʘʾʚʢʘ ʫ ʧʨʦʛʨʘʤʽ Digitals ʧʦʙʫʜʦʚʘʥʦ ʎʄʈ ʧʦ 

ʧʦʧʝʨʝʯʥʠʢʘʭ ʜʦ ʦʩʽ ʪʨʘʩʠ, TIN ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ, TIN ʤʦʜʝʣʴ 

ʨʝʣʴʻʬʫ ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʨʠʩ. 3). ɿʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʠʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʧʦʙʫʜʦʚʘʥʘ GRID ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ʟ ʢʨʦʢʦʤ ʩʽʪʢʠ 5 ʤ ʪʘ 

ʟ ʢʨʦʢʦʤ ʩʽʪʢʠ 10 ʤ (ʨʠʩ. 4.11). ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʨʝʛʫʣʷʨʥʦʾ 

ʩʽʪʢʠ (GRID) ʎʄʈ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʢʨʦʢ ʩʽʪʢʠ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ 

ʚʠʟʥʘʯʘʻ ʾʾ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ʏʠʤ ʤʝʥʰʠʡ 
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ʦʙʨʘʥʠʡ ʢʨʦʢ, ʪʠʤ ʪʦʯʥʽʰʝ ʎʄʈ, ʪʦʙʪʦ ʚʠʱʝ ʧʨʦʩʪʦʨʦʚʘ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ, ʘʣʝ ʪʠʤ ʙʽʣʴʰʝ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ 

ʩʽʪʢʠ, ʦʪʞʝ, ʙʽʣʴʰʝ ʤʘʰʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʪʨʽʙʥʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʎʄʈ.  

 

ʈʠʩ. 3 ï ʌʨʘʛʤʝʥʪ TIN  ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

 

 

ʘ) ʬʨʘʛʤʝʥʪ ʩʽʪʢʠ ʎʄʈ; ʙ) ʬʨʘʛʤʝʥʪ ʰʘʨʫ çʉʽʪʢʘ ʎʄʈè 

ʈʠʩ. 4 ï GRID ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ʟ ʢʨʦʢʦʤ ʩʽʪʢʠ 10 ʤ 

ʘ) ʙ) 
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ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʨʦʢʫ ʩʽʪʢʠ ʫ ʜʚʘ ʨʘʟʠ (ʟ 10 ʤ ʜʦ 5 ʤ) 

ʦʙʩʷʛ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʘʤ'ʷʪʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʦʜʝʣʽ, 

ʟʨʦʩʪʘʻ ʫ ʯʦʪʠʨʠ ʨʘʟʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ɼʦ ʧʝʨʝʚʘʛ GRID ʤʦʜʝʣʽ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʽ 

ʰʚʠʜʢʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʾʾ ʨʘʩʪʨʦʚʦʶ 

ʧʨʠʨʦʜʦʶ. ʄʦʜʝʣʴ GRID ʜʦʟʚʦʣʷʻ çʟʛʣʘʜʠʪʠè ʧʦʚʝʨʭʥʶ, ʱʦ 

ʤʦʜʝʣʶʻʪʴʩʷ, ʫʥʠʢʥʫʚʰʠ ʨʽʟʢʠʭ ʧʝʨʝʧʘʜʽʚ ʚʠʩʦʪ. ʊʦʤʫ ʤʦʜʝʣʴ 

GRID ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʨʽʚʥʠʥʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʟ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʶ ʨʝʣʴʻʬʫ ʜʦ 30 ʤ/ʢʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ 

ʧʣʘʚʥʦ ʟʤʽʥʶʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ.  

ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ TIN ʤʦʜʝʣʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʩʫʨʩʠ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʢʦʤʧ'ʶʪʝʨʘ. ɼʦ 

ʥʝʜʦʣʽʢʽʚ TIN ʤʦʜʝʣʽ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʨʝʩʫʨʩʽʚ ʥʘ ʾʾ ʦʙʨʦʙʢʫ. ʄʦʜʝʣʴ TIN  ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʛʦʨʙʠʩʪʦʛʦ ʪʘ ʛʽʨʩʴʢʦʛʦ ʨʝʣʴʻʬʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ 

ʟʤʽʥʶʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʟ ʚʝʣʠʢʠʤ ʛʨʘʜʽʻʥʪʦʤ, ʘ ʨʝʣʴʻʬ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʶ ʧʦʥʘʜ 30 ʤ/ʢʤ.  

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. Digitals. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ, ʟʝʤʣʝʫʩʪʨʦʾ. 

URL : http://digitals.at.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 08.10.2023). 

2. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʣʴʻʬʫ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ʇʘʚʣʦ 

ɻʦʨʽʰʥʠʡ. ï ʃʴʚʽʚ : ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 2022. ï 120 ʩ. 
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ʋɼʂ 528.4: 625.72 

ɻʫʨʩʴʢʠʡ ɹ.ɺ., ʂʦʚʘʣʴʦʚ ʄ.ɸ., ʄʘʡʩʪʨʝʥʢʦ ɼ.ʆ. 

(ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʪʨʘʢʦʚʘ ɸ.ɻ.) 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ AUTOCAD ɼʃʗ 

ʆɹʈʆɹʂʀ ʈɽɿʋʃʔʊɸʊɯɺ ɻɽʆɼɽɿʀʏʅʀʍ 

ɺʀʄɯʈʖɺɸʅʔ  

ʂʘʤʝʨʘʣʴʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ 

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʜʘʪʥʝ ʚʠʨʽʰʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʧʨʦʬʝʩʽʡʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʜʦʣʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʫ ʚʠʢʦʥʘʚʮʽʚ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʙʽʪ. ʇʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ AutoCAD 

ʚʚʘʞʘʶʪʴʩʷ ʩʘʤʠʤʠ ʧʦʧʫʣʷʨʥʠʤʠ ʡ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʫ 

ʛʝʦʜʝʟʠʯʥʽʤ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʟʚôʷʟʢʫ ʟʽ ʩʚʦʾʤʠ ʪʝʭʥʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʧʦʙʫʜʦʚ ʚʦʥʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʝʦʜʝʟʠʯʥʽʡ ʛʘʣʫʟʽ. ʊʘʢʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʻ [1]: 

ʩʪʘʥʜʘʨʪʥʘ ʧʨʦʛʨʘʤʘ AutoCAD, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʧʨʠ ʛʝʦʜʝʟʠʯʥʠʭ ʧʦʙʫʜʦʚʘʭ; AutoCAD 

Civil 3D; AutoCAD ʄʘʨ 3D.  

ʋ ʩʢʣʘʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ AutoCAD Civil 3D ʢʨʽʤ 

ʧʨʦʝʢʪʥʠʭ ʬʫʥʢʮʽʡ ʚʙʫʜʦʚʘʥʠʡ ʯʠʩʪʦ ʛʝʦʜʝʟʠʯʥʠʡ ʙʣʦʢ 

çɿʡʦʤʢʘè ʪʘ ʽʥʰʽ ʤʦʜʫʣʽ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ, ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, 

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʽ ʪʨʘʩʘʭ, 

ʧʽʜʨʘʭʫʥʢʫ ʟʝʤʣʷʥʠʭ ʤʘʩ. AutoCAD Civil 3D ʤʽʩʪʠʪʴ ʤʦʜʫʣʴ 

Survey Link, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʚôʷʟʦʢ ʟ ʛʝʦʜʝʟʠʯʥʠʤ 
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ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʨʦʙʥʠʢʽʚ ʡ ʽʤʧʦʨʪ ʜʘʥʠʭ 

ʟʡʦʤʢʠ ʚ ʙʘʟʫ ʜʘʥʠʭ (ʨʠʩ.1). 

 

 

ʈʠʩ. 1 ï ɺʽʢʥʦ ʤʦʜʫʣʷ Survey Link 

 

ɹʘʟʘ ʜʘʥʠʭ ʟʡʦʤʢʠ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʡ ʦʙʨʦʙʣʷʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ ï ʢʦʦʨʜʠʥʘʪʠ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʚʽʜʦʤʽ ʥʘʧʨʷʤʢʠ, ʪʘʭʝʦʤʝʪʨʠʯʥʫ ʟʡʦʤʢʫ, 

ʪʝʦʜʦʣʽʪʥʽ ʡ ʥʽʚʝʣʽʨʥʽ ʭʦʜʠ, ʬʽʛʫʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ, ʪʘ ʽʥ. ɼʘʥʽ 

ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʜʪʚʦʨʝʥʽ ʥʘ ʨʽʟʥʠʭ ʢʨʝʩʣʝʥʥʷʭ ʫ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. 

ʄʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʦʜʝʨʞʘʪʠ 

ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʥʽʤʘʣʴʥʦʾ ʤʝʨʝʞʽ ʪʦʯʢʠ ʥʘ ʢʨʝʩʣʝʥʥʽ, ʘʣʝ ʡ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʝʩʴ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʦʩʥʦʚʠ ï 

ʢʨʝʩʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʽ ʤʘʡʜʘʥʥʠʭ ʦʙôʻʢʪʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʫʤʦʚʥʠʤʠ 

ʟʥʘʢʘʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ. 
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ʄʦʜʫʣʴ AutoCAD Map 3D ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʩʽʣʷʢʽ 

ʚʠʜʠ ʢʘʨʪ, 3D ʤʦʜʝʣʽ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʫ 

ʩʠʩʪʝʤʽ AutoCAD, ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʪʘ ʦʙʤʽʥ ʧʨʦʩʪʦʨʦʚʦʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʾʾ. 

AutoCAD Civil 3D ʥʘʜʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ, ʥʝʦʙʭʽʜʥʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ. AutoCAD Civil 3D ʚʢʣʶʯʘʻ AutoCAD Map 3D ï

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʫʯʘʩʪʥʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʬʦʨʤʘʪʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʩʫʧʫʪʥʠʢʦʚʽ ʪʘ 

ʘʝʨʦʬʦʪʦʟʥʽʤʢʠ, ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʽ ʧʨʦʝʢʮʽʾ, ʟʚôʷʟʦʢ ʟ ʉʋɹɼ 

(ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʜʘʥʠʭ), ʪʘ ʤʘʻ ʧʦʪʫʞʥʽ ʟʘʩʦʙʠ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ 

AutoCAD Civil 3D [2]: 

ï ʛʝʦʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʧʨʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʽ; 

ï ʛʝʦʜʝʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ; 

ʧʨʦʬʽʣʽʟʘʮʽʷ ʽ ʜʠʥʘʤʽʯʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ;  

ï ʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ;  

ï ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʢʦʤʧʦʥʦʚʢʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 

ï ʛʽʜʨʘʚʣʽʯʥʽ ʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ; ʜʠʥʘʤʽʯʥʽ 

ʚʽʜʦʤʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ;  

ï ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ; ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʘʙʦ ʭʤʘʨʠ ʪʦʯʦʢ;  

ï ʧʦʙʫʜʦʚʘ ʧʦʚʝʨʭʦʥʴ; 

ï ʧʦʙʫʜʦʚʘ ʪʨʘʩ ʽ ʧʨʦʬʽʣʽʚ; 

ï ʧʦʙʫʜʦʚʘ ʧʝʨʝʭʨʝʩʪʴ. 
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ʄʦʜʝʣʽ ʩʢʣʘʜʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚ AutoCAD Civil 3D 

ʧʽʜʪʨʠʤʫʶʪʴ ʜʠʥʘʤʽʯʥʽ ʟʚôʷʟʢʠ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ï 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʣʽʥʽʷʤʠ, ʤʦʜʝʣʷʤʠ ʢʦʨʠʜʦʨʽʚ ʽ 

ʦʙôʻʢʪʘʤʠ ʧʨʦʬʽʣʶʚʘʥʥʷ. ɹʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʽ ʧʦʩʠʣʘʥʴ, 

ʱʦ ʩʧʨʠʷʻ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʽ ʩʢʦʨʦʯʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ. ʅʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʬʽʣʽʟʘʮʽʾ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʧʦʚʝʨʭʥʽ 

ʜʣʷ ʧʨʦʝʢʮʽʾ ʧʨʦʬʽʣʶ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ. 

ʅʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʣʦʢʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʢʨʠʪʝʨʽʾʚ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʰʚʠʜʢʫ ʧʦʙʫʜʦʚʫ ʜʠʥʘʤʽʯʥʠʭ ʧʣʘʥʽʚ ʽ ʧʨʦʬʽʣʽʚ. 

ɿʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʨʠʜʦʨʽʚ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʽʥʰʠʭ ʣʽʥʽʡʥʠʭ 

ʦʙôʻʢʪʽʚ. ʌʫʥʢʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʦʙʫʜʦʚʠ ʧʝʨʝʭʨʝʩʪʴ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ ʤʦʜʝʣʽ ʧʝʨʝʭʨʝʩʪʴ ʜʦʨʽʛ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʩʽ ʟʤʽʥʠ ʫ ʧʨʦʝʢʪʽ [3]. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ, ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʜʧʨʦʻʢʪʥʽ ʽ ʧʨʦʻʢʪʥʽ 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ. ɿʘ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʛʨʘʬʽʢʘʤʠ ʚ 

AutoCAD Civil 3D ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʤʦʜʝʣʽ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ 

ʤʝʨʝʞ, ʚʦʜʦʧʨʦʧʫʩʢʥʠʭ ʪʨʫʙ ʽ ʢʘʥʘʣʽʚ ʟ ʤʝʪʦʶ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʨʽʰʝʥʥʷ, ʽʩʥʫʻ ʬʫʥʢʮʽʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ. ɯʩʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʝʤʣʷʥʠʭ ʤʘʩ ʽ ʦʙôʻʤʫ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ. ʇʨʠ 

ʚʥʝʩʝʥʥʽ ʟʤʽʥʠ ʜʦ ʧʨʦʝʢʪʫ AutoCAD Civil 3D ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ 

ʜʽʘʛʨʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ ʟʝʤʣʷʥʠʭ ʤʘʩ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʚʽʜʩʪʘʥʝʡ, ʦʙôʻʤʽʚ ʽ ʥʘʧʨʷʤʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʨ̌ʫʥʪʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʨôʻʨʽʚ ʽ ʤʽʩʮʷ ʚʠʚʘʥʪʘʞʝʥʥʷ. 
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ʌʫʥʢʮʽʦʥʘʣ AutoCAD Civil 3D ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ 

ʱʽʣʴʥʽʩʪʶ ʭʤʘʨʠ ʪʦʯʦʢ (ʢʦʥʪʨʦʣʶʶʯʽ ʢʽʣʴʢʽʩʪʴ ʚʽʜʦʙʨʘʞʫʚʘʥʠʭ 

ʦʙôʻʢʪʽʚ), ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʢʦʣʴʦʨʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʭʤʘʨʠ 

ʪʦʯʦʢ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʧʦʟʥʘʯʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʭʤʘʨʠ ʪʦʯʦʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʦʥʴ. ʍʤʘʨʘ ʪʦʯʦʢ ï ʮʝ ʦʙôʻʢʪ 

AutoCAD Civil 3D, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ, ʦʪʨʠʤʘʥʠʭ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʚʽʪʨʷʥʦʛʦ ʘʙʦ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ. ʍʤʘʨʠ ʪʦʯʦʢ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʽʤʧʦʨʪʫ ʬʘʡʣʽʚ, 

ʱʦ ʤʽʩʪʷʪʴ ʪʨʠʚʠʤʽʨʥʽ ʜʘʥʽ. 

AutoCAD Civil 3D ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ɻɯʉ ʡ ʽʤʧʦʨʪʫ ʪʘʢʠʭ ʜʘʥʠʭ, ʷʢ 

ʛʦʨʠʟʦʥʪʘʣʽ ʽ ʤʘʩʠʚʠ ʪʦʯʦʢ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʧʨʦʤʽʞʥʠʭ ʜʘʥʠʭ 

ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʥʽ ʬʘʡʣʽʚ. AutoCAD Civil 3D ʜʦʧʦʚʥʝʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʜʘʛʫʚʘʥʥʷ ï ʩʪʚʦʨʝʥʥʷ ʦʙʨʽʟʘʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʣʷ 

ʨʦʙʦʪʠ ʟ ʪʨʘʩʘʤʠ ʽ ʧʦʟʜʦʚʞʥʽʤʠ ʧʨʦʬʽʣʷʤʠ ʽʩʥʫʻ ʪʘʢʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʷʢ çʉʪʚʦʨʠʪʠ ʪʨʘʩʫ ʟ ʽʩʥʫʶʯʦʾè. ʂʦʤʘʥʜʘ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʽʣʷʥʢʫ ʽʩʥʫʶʯʦʾ ʪʨʘʩʠ ʷʢ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ ʜʣʷ 

ʥʦʚʦʾ ʪʨʘʩʠ. ʆʙʨʘʥʘ ʛʝʦʤʝʪʨʽʷ ʚʠʭʽʜʥʦʾ ʪʨʘʩʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʦʙôʻʢʪʠ-ʣʽʥʽʾ, ʢʨʠʚʽ ʽ ʧʝʨʝʭʽʜʥʽ ʢʨʠʚʽ ʥʘ ʥʦʚʽʡ ʪʨʘʩʽ. ɺ AutoCAD 

Civil 3D ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʽʤʽʪʫʚʘʪʠ ʨʫʭ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʟʘʜʘʥʽʡ ʪʨʘʻʢʪʦʨʽʾ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʪʨʘʩʠ ʪʘ 

ʧʨʦʬʽʣʶ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʟôʷʚʣʷʶʪʴʩʷ ʢʦʤʘʥʜʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʘʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʩʪʘʥ 

ʚʦʜʽʷ, ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ ʽ ʮʽʣʴʦʚʠʡ ʦʙôʻʢʪ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʮʽʣʠʡ 

ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʠʜʠʤʦʩʪʽ: ʧʝʨʝʚʽʨʢʘ 

ʚʠʜʠʤʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʾ; ʚʠʜʠʤʦʩʪʽ ʚʽʜ ʪʦʯʢʠ ʜʦ ʪʦʯʢʠ; 
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ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʠʜʠʤʦʩʪʽ ʚʟʜʦʚʞ ʢʦʨʠʜʦʨʫ; ʧʝʨʝʚʽʨʢʘ ʟʦʥʠ 

ʚʠʜʠʤʦʩʪʽ [2]. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʝʣʴʥʠʢ ɸ.ɺ. ɯʥʪʝʛʨʘʮʽʷ CAD ʽ GIS ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ʢʦʤʧʘʥʽʾ Autodesk . URL : https://gisa.org.ua/pdf/melnik-ac06-

ukr.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 07.11.2023). 

2. Autodesk Civil 3D: Comprehensive detailed design and 

documentation software for civil infrastructure URL : 

https://www.autodesk.com/education/free-software/autocad-civil -3d 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 07.11.2023). 

 

 

ʋɼʂ: 625.7  

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ʇʽʚʥʠʢ ʈ.ʉ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ 

ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʋʏɸʉʅɽ ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ʉʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ 

ʚʢʣʶʯʘʻ ʙʝʟʣʽʯ ʬʫʥʢʮʽʡ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ. ʅʘʚʽʪʴ ʩʢʣʘʜʥʽ ʝʣʝʤʝʥʪʠ 

ʜʠʟʘʡʥʫ, ʪʘʢʽ ʷʢ ʧʨʠʤʠʢʘʥʥʷ ʪʘ ʧʝʨʝʪʠʥʠ, ʩʪʚʦʨʶʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʱʦ ʧʨʠʩʢʦʨʶʻ ʚʝʩʴ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʥʘʡʢʨʘʱʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʚʠʢʦʥʫʻ  ʪʦʯʥʽ ʧʨʦʝʢʪʠ ʪʘ ʩʧʨʠʷʻ ʧʣʘʚʥʦʤʫ 

ʧʨʦʮʝʩʫ ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʦʨʦʛ ʦʩʥʘʱʝʥʝ ʥʘʙʦʨʦʤ 

https://gisa.org.ua/pdf/melnik-ac06-ukr.pdf
https://gisa.org.ua/pdf/melnik-ac06-ukr.pdf
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ʬʫʥʢʮʽʡ, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʢʦʞʝʥ ʝʪʘʧ ʧʨʦʢ̒ʪʫʚʘʥʥʷ. ɿʙʽʨ 

ʜʘʥʠʭ, ʢʦʥʪʫʨʥʘ ʦʙʨʦʙʢʘ, ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ʪʘ ʦʙʩʷʛʠ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʚʠʢʦʥʫʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ. ʇʨʦʢ̒ʪʫʚʘʥʥʷ ʚʦʜʦʧʨʦʧʫʩʢʥʠʭ ʪʨʫʙ ʪʘ ʢʦʨʠʜʦʨʽʚ, 

ʜʨʝʥʘʞʥʠʭ ʰʘʨʽʚ, ʩʪʽʥ ʪʘ ʦʛʦʨʦʞ, ʢʽʣʴʮʝʚʠʭ ʨʦʟʚ'ʷʟʦʢ, 

ʚʠʨʽʚʥʶʚʘʥʴ ʚʩʝ ʨʦʙʠʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʦ. ɺ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʨʦʣʴ ʬʘʭʽʚʮʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʧʨʦʩʪʦ ʧʝʨʝʜʘʪʠ 

ʜʝʪʘʣʽ ʪʘ ʜʦʟʚʦʣʠʪʠ ʢʦʤʧ'ʶʪʝʨʫ ʟʘʧʫʩʪʠʪʠ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ.  

ɺʘʞʣʠʚʦ ʪʝ, ʱʦ ʧʨʦʢ̒ʪʫʚʘʣʴʥʠʢ ʜʦʨʽʛ ʦʪʨʠʤʫʻ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʢ̒ʪʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʤʘʻ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʧʨʦʢ̒ʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʽ ʪʠʧʠ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʨʽʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʦʨʤʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʜʝʷʢʻ  ʻ 2D, ʘ ʙʽʣʴʰʽʩʪʴ 

ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʧʦʥʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʝ 3D. ɯʥʰʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʫ ʤʦʞʣʠʚʦʩʪʷʭ, ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʽ ʥʘʚʽʪʴ ʫ ʪʦʤʫ, 

ʷʢ ʥʘʜʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʭʤʘʨʥʝ ʘʙʦ ʯʝʨʝʟ 

ʟʘʚʘʥʪʘʞʝʥʥʷ). ɼʝʷʢʽ ʟ ʮʠʭ ʧʨʦʛʨʘʤ ʤʘʶʪʴ ʚʽʜʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ 

ʢʦʜ (ʽ ʙʝʟʢʦʰʪʦʚʥʽ), ʪʦʜʽ ʷʢ ʙʘʛʘʪʦ ʭʪʦ ʟ ʥʠʭ ʧʽʜʣʷʛʘʻ 

ʢʦʤʝʨʮʽʡʥʠʤ ʣʽʮʝʥʟʽʷʤ. 

ʋ ʚʩʷʢʦʤʫ ʚʠʧʘʜʢʫ ̔ ʥʞʝʥʝʨʠ ʟʥʘʡʜʫʪʴ ʨʽʰʝʥʥʷ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʚʦʾʭ ʧʦʪʨʝʙ, ʯʠ ʮʝ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʨʦʩʪʦʾ 

ʩʽʣʴʩʴʢʦʾ ʜʦʨʦʛʠ ʯʠ ʤʝʛʘ-ʩʫʧʝʨʤʘʛʽʩʪʨʘʣʽ. ʈʦʟʣʷʥʝʤʦ ʥʘʡʢʨʘʱʽ 

ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ. 

Autodesk InfraWorks 360 ï ʮʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʟ ʚʝʣʠʯʝʟʥʦʛʦ ʩʧʠʩʢʫ 
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ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ Autodesk, ʉʐɸ. Autodesk ʧʨʦʜʦʚʞʫʻ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ 

ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦʨʽʛ. InfraWorks ʧʨʘʮʶʻ ʷʢ 

ʻʜʠʥʠʡ ʤʝʭʘʥʽʟʤ, ʚʽʜ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʪʫʥʝʣʽʚ, ʪʦʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ 

ʧʨʦʬʽʣʽʚ ʽ ʥʘʚʽʪʴ ʜʦ ʧʦʢʨʘʱʝʥʠʭ ʚʠʜʽʚ ʢʦʥʪʫʨʽʚ ʨʝʣʴʻʬʫ. ʅʘ 

ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʠ. 

 

ʈʠʩ. 1 ï ʇʨʦʛʨʘʤʘ InfraWorks  360 [1] 

ʇʨʦʛʨʘʤʘ ʧʨʦʧʦʥʫʻ ʨʽʜʢʽʩʥʽ ʷʢʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʣʘʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʟʘʪʨʠʤʢʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʠʟʘʡʥʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʜʦʨʦʛʠ ʽ 

ʜʠʥʘʤʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ. ʗʢʱʦ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʜʦʨʦʞʥʽʭ ʧʨʦʻʢʪʽʚ, ʟ ʧʨʠʛʦʣʦʤʰʣʠʚʦʶ 

3D-ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʪʘ ʚʽʜʤʽʥʥʦʶ ʩʧʽʣʴʥʦʶ ʨʦʙʦʪʦʶ, InfraWorks 

360 ʤʦʞʝ ʩʪʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʚʘʨʽʘʥʪʦʤ. 
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ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʤʦʞʥʘ ʧʨʠʜʽʣʠʪʠ ʽ ʽʥʰʠʤ ʧʨʦʜʫʢʪʘʤ 

Autodesk. ʆʩʪʘʥʥʽ ʦʥʦʚʣʝʥʥʷ Civil 3D ʨʦʟʰʠʨʶʶʪʴ ʥʘʡʥʦʚʽʰʽ 

ʬʫʥʢʮʽʾ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ BIM ʪʘ GIS, 

ʱʦʙ ʟʨʦʙʠʪʠ ʨʦʙʦʪʫ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʽʰʦʶ. ʉʧʠʨʘʶʯʠʩʴ 

ʥʘ ʬʫʥʢʮʽʶ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʫʟʣʘʤʠ,  Civil 3D ʤʽʩʪʠʪʴ 

ʥʦʚʽ ʬʫʥʢʮʽʾ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʫʟʣʽʚ. ɯʥʞʝʥʝʨʠ-

ʙʫʜʽʚʝʣʴʥʠʢʠ ʪʝʧʝʨ ʤʦʞʫʪʴ ʚʩʪʘʚʣʷʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʬʘʡʣ PKT 

ʟʙʽʨʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʨʝʩʣʝʥʥʷ ʪʘ ʦʥʦʚʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʟʙʽʨʢʠ. ʇʽʩʣʷ ʽʤʧʦʨʪʫ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ 

ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʟʙʽʨʢʫ ʥʘ ʚʢʣʘʜʮʽ çʐʫʢʘʯè ʽ ʜʦʜʘʚʘʪʠ ʾʾ ʜʦ ʽʥʰʠʭ 

ʟʙʽʨʦʢ. ɿʘʚʜʷʢʠ ʮʽʡ ʥʦʚʽʡ ʬʫʥʢʮʽʾ ʧʝʨʝʛʣʷʜʘʪʠ, ʢʝʨʫʚʘʪʠ ʪʘ 

ʦʥʦʚʣʶʚʘʪʠ ʚʫʟʣʠ ʰʚʠʜʰʝ ʪʘ ʣʝʛʰʝ, ʥʽʞ ʙʫʜʴ-ʢʦʣʠ. ʆʩʪʘʥʥʽ 

ʦʥʦʚʣʝʥʥʷ Autodesk Connector ʜʣʷ ArcGIS ʨʦʟʰʠʨʶʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʦʜʘʶʯʠ ʙʽʣʴʰʝ ʬʫʥʢʮʽʡ ʽ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ɻɯʉ. ɿʘ ʜʦʧʦʤʦʛʦʶ Civil 3D 2024.1 ʽ 

2024.2 ʧʦʣʽʣʽʥʽʾ ʪʘ ʙʘʛʘʪʦʢʫʪʥʠʢʠ ʟ ArcGIS ʤʦʞʥʘ 

ʧʝʨʝʤʽʱʫʚʘʪʠ, ʧʨʠʟʥʘʯʘʪʠ ʘʪʨʠʙʫʪʠ, ʘ ʪʘʢʦʞ ʜʘʥʽ ʥʘʙʦʨʫ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʙʝʨʽʛʘʪʠ ʚ ArcGIS. ɯʥʞʝʥʝʨʠ Civil ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʦʣʽʣʽʥʽʾ ʚ Civil 3D ʽ ʟʙʝʨʽʛʘʪʠ ʾʭ ʚ 

ArcGIS. ɺʦʥʠ ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʡ ʣʝʛʢʦ ʟʘʩʪʦʩʫʚʘʪʠ ɻɯʉ-

ʽʥʬʦʨʤʘʮʽʶ, ʷʢ-ʦʪ ʜʘʥʽ ʥʘʙʦʨʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʘʪʨʠʙʫʪʠ, ʜʦ 

ʢʨʝʩʣʝʥʥʷ Civil 3D. ʎʝ ʧʦʟʙʘʚʣʷʻ ʽʥʞʝʥʝʨʽʚ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʪʚʦʨʶʚʘʪʠ ɻɯʉ-ʽʥʬʦʨʤʘʮʽʶ ʚ Civil 3D, ʨʦʙʣʷʯʠ ʜʠʟʘʡʥ-ʧʨʦ̒ʢʪʠ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ. ʇʦʢʨʘʱʝʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʚʽʜ Civil  3D ʜʦ 

ArcGIS ʜʦʟʚʦʣʷʻ ʢʦʤʘʥʜʘʤ ɻɯʉ ʪʘ BIM ʧʨʘʮʶʚʘʪʠ ʰʚʠʜʰʝ ʪʘ 

ʝʬʝʢʪʠʚʥʽʰʝ, ʤʽʥʽʤʽʟʫʶʯʠ ʧʦʤʠʣʢʠ ʪʘ ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʧʦʚʪʦʨʥʠʭ ʨʦʙʽʪ. ɺʦʥʠ ʤʦʞʫʪʴ ʽʤʧʦʨʪʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʤʦʜʝʣʽ 

https://blogs.autodesk.com/aec/2023/04/04/whats-new-in-civil-3d-infraworks-and-recap-pro-2024/
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ʚ ArcGIS ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ɻɯʉ. ʂʦʞʝʥ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʥʘʡʥʦʚʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ArcGIS ʦʥʣʘʡʥ. ʅʦʚʽ ʬʫʥʢʮʽʾ ʚ Civil 3D 

ʩʧʨʦʱʫʶʪʴ ʜʠʟʘʡʥ ʤʦʜʝʣʝʡ ʢʦʨʠʜʦʨʽʚ. ʆʩʪʘʥʥʻ ʦʥʦʚʣʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ-ʙʫʜʽʚʝʣʴʥʠʢʘʤ ʢʦʧʽʶʚʘʪʠ ʪʘ ʚʩʪʘʚʣʷʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʙʽʨ ʧʝʨʝʭʦʜʽʚ ʫ ʚʩʴʦʤʫ ʢʦʨʠʜʦʨʽ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʚʠʙʨʘʪʠ ʪʘ ʩʢʦʧʽʶʚʘʪʠ ʢʽʣʴʢʘ ʥʘʙʦʨʽʚ ʧʝʨʝʭʦʜʽʚ ʫ ʚʽʢʥʦ 

ʧʝʨʝʭʦʜʽʚ ʢʦʨʠʜʦʨʫ ʪʘ ʰʚʠʜʢʦ ʜʦʜʘʪʠ ʾʭ ʜʦ ʤʦʜʝʣʽ. ʎʽ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʣʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʙʽʨ 

ʧʝʨʝʭʦʜʽʚ ʫ ʤʦʜʝʣʽ ʢʦʨʠʜʦʨʫ ʰʚʠʜʰʠʤ ʽ ʝʬʝʢʪʠʚʥʽʰʠʤ. 

Bentley OpenRoads ï ʮʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʦʨʽʛ, ʷʢʝ ʧʦʩʪʘʚʣʷʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʟ ʫʩʽʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʪʦʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ. ʆʨenRoads Concept Station ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʦʢ̒ʪʠ ʜʦʨʽʛ ʽ ʤʦʩʪʽʚ, ʱʦʙ ʦʮʽʥʠʪʠ 

ʙʽʣʴʰʝ ʚʘʨʽʘʥʪʽʚ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜ ʪʝʥʜʝʨʦʤ  

ʧʨʦ̒ʢʪʫ. ʄʦʞʥʘ ʧʨʦ̒ʢʪʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ, ʚʠʟʥʘʯʘʪʠ ʝʣʝʤʝʥʪʠ 

ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ. ʌʘʭʽʚʝʮʴ  ʟ ʣʝʛʢʽʩʪʶ 

ʚʽʟʫʘʣʽʟʫʻ ʪʘ ʘʥʘʣʽʟʫʻ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʛʦ ʨʫʭʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʫ, ʦʩʢʽʣʴʢʠ OpenRoads Concept Station ʟʘʙʝʟʧʝʯʫʻ 

ʚʟʘʻʤʦʜʽʶ ʟ VISSIM. ʅʘ ʨʠʩʫʥʢʫ 2 ʥʘʚʝʜʝʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʧʨʦʛʨʘʤʠ. 
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ʈʠʩ. 2 ï ʇʨʦʛʨʘʤʘ Bentley OpenRoads [2] 

ɿʘʩʥʦʚʘʥʠʡ ʥʘ Bentley Inroads, ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʧʨʦʛʨʘʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ, Bentley OpenRoads ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʷʢʦʾ ʤʦʞʝ ʥʝ ʚʠʩʪʘʯʘʪʠ ʚ ʥʦʚʽʪʥʽʭ ʤʦʜʝʣʷʭ. ʎʝ 

ʥʘʩʧʨʘʚʜʽ ʩʭʦʞʝ ʥʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ InfraWorks 360 ʫ 

ʧʝʚʥʦʤʫ ʩʝʥʩʽ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʣʝʛʢʦ ʦʙʨʦʙʣʷʪʠ ʩʢʣʘʜʥʽ 

ʤʦʜʝʣʽ ʧʦʚʝʨʭʦʥʴ ʜʣʷ ʜʦʨʦʞʥʽʭ ʧʨʦʢ̒ʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʨʦʟʰʠʨʝʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʬʫʥʢʮʽʡ. ɺʙʫʜʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʛʨʘʬʽʯʥʠʭ ʰʘʙʣʦʥʽʚ ʪʘʢʦʞ ʽʥʪʝʨʘʢʪʠʚʥʘ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʘ, 

ʷʢ ʽ ʾʾ ʢʦʥʢʫʨʝʥʪʠ. ɿʘʚʜʷʢʠ ʚʠʨʽʚʥʶʚʘʥʥʶ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ 

ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʧʨʘʚʠʣʴʥʽ ʢʦʦʨʜʠʥʘʪʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʜʫʙʣʶʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɹʽʪ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʱʝ 

ʦʜʠʥ ʧʨʠʻʤʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʧʨʦʻʢʪʫʚʘʪʠ 

ʧʨʦʝʢʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʤʽʩʮʝʚʠʭ ʦʙʤʝʞʝʥʴ. ʁʦʛʦ 

3D-ʤʦʞʣʠʚʦʩʪʽ ʯʫʜʦʚʽ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʧʝʨʝʛʣʷʜʘʪʠ 

ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʄʦʞʣʠʚʦ, ʨʦʟʨʦʙʥʠʢ ʤʽʛ ʙʠ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʛʦ 
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ʫʩʧʽʭʫ ʚ ʤʘʢʝʪʽ ʤʝʥʶ, ʷʢʝ ʚʩʝ ʱʝ ʚʠʛʣʷʜʘʻ ʪʨʦʭʠ ʛʨʦʤʽʟʜʢʠʤ, 

ʘʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʦʥʦ ʮʽʣʢʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʝ. 

Site3D ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʟʨʫʯʥʽʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʦʨʽʛ. ʇʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʫ ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ. ʉʧʨʘʚʜʽ, ʟʨʫʯʥʠʡ ʽ ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ, ʥʘʚʽʪʴ ʜʣʷ ʪʠʭ, 

ʭʪʦ ʥʽʢʦʣʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦʨʽʛ: ʥʘʣʘʰʪʫʚʘʥʥʷ, ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ, 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʦʻʢʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʛʨʘʤʘ ʜʫʞʝ 

ʰʚʠʜʢʦ ʚʠʛʦʪʦʚʣʷʻ ʧʦʧʝʨʝʜʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʻʢʪʫ, ʪʘʢʽ ʷʢ ʢʽʣʴʮʝʚʽ 

ʨʦʟʚ'ʷʟʢʠ, ʧʽʰʦʭʽʜʥʽ ʜʦʨʽʞʢʠ, ʜʨʝʥʘʞ ʪʘ ʟ'ʻʜʥʘʥʥʷ. ʊʘʢ ʩʘʤʦ 

ʤʦʞʥʘ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ ʦʪʨʠʤʘʪʠ ʧʝʨʰʠʡ ʤʘʢʝʪ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʠʤ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʪʝʨʤʽʥʦʚʦ ʟʨʦʙʠʪʠ ʧʨʝʟʝʥʪʘʮʽʶ. ʈʝʘʣʽʩʪʠʯʥʘ 

ʪʨʠʚʠʤʽʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ, ʯʽʪʢʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʝʬʝʢʪʠʚʥʽ ʪʘ ʪʦʯʥʽ ʦʙʯʠʩʣʝʥʥʷ (BIM ʚʙʫʜʦʚʘʥʠʡ) ʪʘ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ çʚʢʘʞʠ ʪʘ ʢʣʘʮʥʽʪʴè 

ʨʦʙʣʷʪʴ ʧʨʦʛʨʘʤʫ ʜʫʞʝ ʟʨʫʯʥʦʶ. Site3D ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʚʚʝʜʝʥʥʷ, ʱʦʙ ʧʨʘʮʶʚʘʪʠ ʩʘʤʝ 

ʪʘʢ, ʷʢ ʚʠ ʭʦʯʝʪʝ, ʽ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʫʥʽʢʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ 

ʜʦʨʦʞʥʴʦʛʦ ʧʨʦʻʢʪʫ. ʅʘ ʨʠʩʫʥʢʫ 3 ʥʘʚʝʜʝʥʦ ʧʨʦʛʨʘʤʫ Site3D. 

 

ʈʠʩ. 3 ï ʇʨʦʛʨʘʤʘ Site3D [3] 
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Site3D ʟʜʘʪʥʠʡ ʦʙʨʦʙʣʷʪʠ ʷʢ ʩʢʣʘʜʥʽ ʜʦʨʦʞʥʽ 

ʤʝʨʝʞʽ ʟ ʜʦʨʦʛʘʤʠ ʨʽʟʥʦʾ ʰʠʨʠʥʠ, ʪʘʢ ʽ ʦʩʥʦʚʥʽ ʤʘʛʽʩʪʨʘʣʽ, 

ʩʧʦʣʫʯʥʽ ʜʦʨʦʛʠ ʪʘ ʦʙôʾʟʥʽ ʜʦʨʦʛʠ. ɸʚʪʦʤʘʪʠʯʥʝ 

ʧʝʨʝʭʨʝʩʪʷ Site3D ʨʦʙʠʪʴ ʟôʻʜʥʘʥʥʷ ʜʦʨʽʛ ʣʝʛʢʠʤ. 

ʇ̔ ʜʪʨʠʤʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦ ʜʽʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ɿʘʛʘʣʦʤ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʨʦʙʠʪʴ ʟʘʚʜʘʥʥʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʧʨʠʻʤʥʽʰʠʤʠ ʪʘ ʩʧʨʦʱʫʻ ʚʘʰʫ ʨʦʙʦʪʫ ʥʘʚʽʪʴ ʫ ʛʨʘʥʜʽʦʟʥʠʭ 

ʧʨʦ̒ʢʪʘʭ. ʇʨʦʛʨʘʤʘ Site3D ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ  ʫ ʩʚʦʶ ʩʠʩʪʝʤʫ 

ʩʧʽʚʧʨʘʮʽ BIM, ʧʨʦʩʪʦ ʝʢʩʧʦʨʪʫʚʘʚʰʠ ʧʨʦʢ̒ʪ ʫ ʬʦʨʤʘʪ ʬʘʡʣʫ 

BIM IFC. ʌʘʡʣ IFC ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʧʨʷʤʦ ʫ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʧʽʚʧʨʘʮʽ BIM (ʥʘʧʨʠʢʣʘʜ, Revit / Navisworks), 

ʚʢʣʶʯʘʶʯʠ ʽʤʝʥʫʚʘʥʥʷ ʰʘʨʽʚ, ʘ ʪʘʢʦʞ ʦʙôʻʢʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ 

ʧʨʦ ʾʭʥʽ ʘʪʨʠʙʫʪʠ ʧʨʦʻʢʪʫ. ʇʝʨʝʭʨʝʩʪʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʦʧʪʠʤʘʣʴʥʫ ʚʝʨʪʠʢʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʫʟʙʽʯʯʷ, 

ʱʦʙ ʟôʻʜʥʘʪʠ ʜʦʨʦʛʠ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʘʢ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦ. ʑʦʨʘʟʫ, ʢʦʣʠ ʚʥʦʩʷʪʴʩʷ ʟʤʽʥʠ ʚ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 3D-ʟôʻʜʥʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʶʪʴʩʷ ʜʣʷ 

ʜʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʉʪʚʦʨʶʶʪʴʩʷ 

ʧʦʚʥʽʩʪʶ ʪʨʠʚʠʤʽʨʥʽ ʢʽʣʴʮʝʚʽ ʨʦʟʚôʷʟʢʠ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ. 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʱʦʙ ʚʦʥʦ ʟʘʚʞʜʠ ʙʫʣʦ ʦʥʦʚʣʝʥʠʤ ʧʽʩʣʷ ʙʫʜʴ-ʷʢʠʭ 

ʟʤʽʥ ʫ ʢʦʥʩʪʨʫʢʮʽʾ. ɸʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʨʘʭʫʥʦʢ ʤʦʜʝʣʽ ʦʟʥʘʯʘʻ, 

ʱʦ ʚʠ ʤʦʞʝʪʝ ʧʨʦʩʪʦ ʧʝʨʝʪʷʛʫʚʘʪʠ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ 

ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʥʘʩʣʽʜʢʘʤʠ ʟʤʽʥ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʜʠʟʘʡʥ ʢʽʣʴʮʝʚʦʾ ʜʦʨʦʛʠ. 
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ʇʨʦʛʨʘʤʘ RoadEng ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʯʫʜʦʚʽ ʧʨʦʻʢʪʠ. RoadEng ʨʦʟʨʦʙʣʝʥʘ ʫ 

ʂʘʥʘʜʽ ʽ ʤʘʻ ʙʝʟʜʦʛʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʙʫʜʴ ʪʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʠʭ ʜʦʨʽʛ, ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʦʨʽʛ ʘʙʦ ʣʽʩʦʚʠʭ 

ʩʪʝʞʦʢ. ɺʨʘʞʘʻ, ʱʦ ʮʝ ʥʝ ʩʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʘʣʴʥʠʭ ʟʫʩʠʣʴ, ʱʦʙ ʦʩʚʦʾʪʠ ʙʘʟʦʚʽ ʨʝʯʽ. ʅʘ 

ʨʠʩʫʥʢʫ 4 ʥʘʚʝʜʝʥʘ ʧʨʦʛʨʘʤʘ RoadEng. ʇʨʦʛʨʘʤʘ ʚʽʜʤʽʥʥʦ 

ʧʨʘʮʶʻ ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʜʦ ʬʽʥʽʰʫ ʽ ʚʩʴʦʛʦ, ʱʦ ʤʽʞ ʥʠʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ/ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʦʟʥʘʯʘʻ, ʱʦ ʤʦʞʥʘ ʤʠʪʪʻʚʦ ʧʝʨʝʛʣʷʜʘʪʠ ʜʘʥʽ ʪʘ, 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʤʽʥʶʚʘʪʠ ʜʠʟʘʡʥ, ʥʝ ʛʘʶʯʠ ʯʘʩʫ. 

ɻʝʦʤʝʪʨʠʯʥʠʡ ʜʠʟʘʡʥ ʜʦʨʦʛʠ ʩʧʨʦʱʝʥʠʡ ʟʘʚʜʷʢʠ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʤʘʢʝʪʘʤ, ʱʦ 

ʥʘʩʪʨʦʶʶʪʴʩʷ. ʌʘʭʽʚʝʮʴ ʩʪʚʦʨʶʻ ʚ 3D, ʦʜʥʦʯʘʩʥʦ ʦʙʤʽʥʶʶʯʠʩʴ 

ʽ ʜʝʤʦʥʩʪʨʫʶʯʠ ʩʚʦʾ ʧʨʦʻʢʪʠ ʟʘʚʜʷʢʠ ʚʝʣʠʢʦʤʫ 

ʙʘʛʘʪʦʩʶʞʝʪʥʦʤʫ ʙʫʜʽʚʝʣʴʥʠʢʫ ʟʚʽʪʽʚ. 

 

ʈʠʩ.4 ï ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʨʘʩʠ ʢʦʨʠʜʦʨʫ ʚ 

ʧʨʦʛʨʘʤʽ RoadEng [4] 
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ʄʦʜʫʣʴ ʨʝʣʴʻʬʫ ï ʥʠʟʢʘ ʧʨʦʩʪʠʭ, ʘʣʝ ʧʦʪʫʞʥʠʭ ʬʫʥʢʮʽʡ 

ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʩʘʡʪʫ. ʉʪʚʦʨʶʡʪʝ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʱʦ ʚ 3D: ʤʦʩʪʠ, ʪʝʨʘʩʠ, ʪʨʫʙʠ, ʧʦʚʝʨʭʥʽ, ʢʘʥʘʣʠ, 

ʢʘʥʘʚʠ, ʤʘʡʜʘʥʯʠʢʠ ʘʙʦ ʧʽʜʧʦʚʝʨʭʥʝʚʽ ʟʦʥʠ.  

ʇʨʦʛʨʘʤʘ ʚʢʣʶʯʘʻ 2 ʤʦʜʫʣʽ: 

-ʄʦʜʫʣʴ ʨʝʣʴʻʬʫ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʝʣʴʻʬʫ ʪʘ ʜʠʟʘʡʥʫ ʩʘʡʪʫ; 

-Location Module ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʜʠʟʘʡʥʫ ʪʘ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʢʦʨʠʜʦʨʽʚ. 

ɼʦʜʘʪʢʦʚʦ Softree Optimal ï ʥʘʜʙʫʜʦʚʘ ʜʣʷ ʟʝʤʣʷʥʠʭ 

ʨʦʙʽʪ. ʇʦʨʽʚʥʶʶʯʠ ʥʘʡʢʨʘʱʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʤʦʞʥʘ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʽ 

ʬʘʢʪʦʨʠ, ̔ ʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʪʘ ʦʙʤʽʥʫ. 

ʇʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʤʘʪʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʧʨʦʙʣʝʤ. ʇʝʨʰ ʟʘ ʚʩʝ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʪʫʞʥʠʤ, ʱʦʙ 

ʚʠʢʦʥʫʚʘʪʠ ʪʝ, ʱʦ ʽʥʞʝʥʝʨ ʧʣʘʥʫʻ ʜʦʩʷʛʪʠ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʜʦʨʽʛ. ʋ ʧʝʨʝʨʘʭʦʚʘʥʦʤʫ ʩʧʠʩʢʫ ʦʜʥʽ ʟ ʥʘʡʢʨʘʱʠʭ ʧʨʦʛʨʘʤ ʥʘ 

ʨʠʥʢʫ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1.https://www.autodesk.com/products/infraworks/overview?term=1-

YEAR&tab=subscription 

2.https://www.bentley.com/software/openroads-conceptstation-2/ 

3.https://www.site3d.co.uk/ 

4.https://www.softree.com/products/corridor-design 

 

 

https://www.bentley.com/software/openroads-conceptstation-2/
https://www.site3d.co.uk/
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ʋɼʂ: 528.4:332:3 

ʄʝʪʝʰʢʽʥ ʂ.ʆ., ʇʽʣʽʯʝʚʘ ʄ.ʆ., ʄʘʩʣʽʡ ʃ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

ʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊ ʋ ʂʆʅʎɽʇʎɯɰ ʉʊɺʆʈɽʅʅʗ  

ɹɸɻɸʊʆʎɯʃʔʆɺʆɻʆ ʂɸɼɸʉʊʈʋ 

ʅʘʙʣʠʞʝʥʥʷ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʜʦ ʩʪʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʥʛʫʣʷʨʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʢʨʠʟʦʚʽ ʷʚʠʱʘ, ʱʦ ʦʭʦʧʠʣʠ ʚʝʣʠʯʝʟʥʽ 

ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʧʣʘʥʝʪʠ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ 

ʟʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʟʘʜʘʯ. ʂʘʜʘʩʪʨʠ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʪʘʢʦʞ ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʋʨʷʜ 

ʋʢʨʘʾʥʠ ʧʨʠʜʽʣʷʻ ʙʘʛʘʪʦ ʫʚʘʛʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʝʨʞʘʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʊʨʝʤʙʽʪʘè [1]. ʎʷ ʩʠʩʪʝʤʘ ʻ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʶ ʪʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʢʘʜʘʩʪʨʦʚʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʻʜʠʥʠʭ ʧʨʘʚʠʣ ʪʘ ʧʨʦʪʦʢʦʣʽʚ 

ʦʙʤʽʥʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʨʦʟʨʦʙʣʝʥʠʤʠ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ 

ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʽʥʬʦʨʤʘʮʽʶ, ʪʘ 

ʩʣʘʙʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʦʩʥʦʚʘʤʠ 

ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 
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ʈʦʟʨʦʙʢʘ ʪʘʢʠʭ ʦʩʥʦʚ ʚ ʋʢʨʘʾʥʽ ʚʝʜʝʪʴʩʷ ʟ 2003 ʨʦʢʫ. 

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʜʦʩʣʽʜʞʫʶʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ. ɹʝʟ ʫʚʘʛʠ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʪʠʨʽʯ 

ʤʽʞ ʜʘʥʠʤʠ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʪʘ ʜʘʥʠʤʠ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ 

ʢʘʜʘʩʪʨʫ, ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʫ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ, ʪʦʙʪʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. ʅʝ ʧʦʟʘ 

ʫʚʘʛʦʶ ʚʯʝʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʢʘʜʘʩʪʨʫ. 

ɿʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʷʛʣʠ ʘʚʪʦʨʠ [2] ʫ ʨʦʟʨʦʙʮʽ 

ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʢʘʜʘʩʪʨʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʘʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʦʟʨʦʙʦʢ ʟ ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʘʜʘʩʪʨʫ ʧʦʢʘʟʫʻ 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ [1, 3], ʘ ʪʘʢʦʞ 

ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʱʝ ʦʜʥʽʻʾ, ʘʣʝ ʚʞʝ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʫ ʩʚʦʾʭ ʙʘʟʘʭ ʛʝʦʜʘʥʠʭ 

ʟʙʝʨʽʛʘʪʠʤʝ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦ- ʪʠʤʯʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʠʥʠʢʘʻ ʥʠʟʢʘ ʧʠʪʘʥʴ, ʘ ʷʢʽ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʙʫʜʝ 

ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʘʥʠʭ ï 

ʨʦʟʨʘʭʫʥʢʦʚʽ, ʣʦʛʽʯʥʽ, ʽʤʽʪʘʮʽʡʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ, 

ʚʽʡʩʴʢʦʚʽ, ʤʝʜʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʦʱʦ? ʏʠ ʜʦʩʪʘʪʥʴʦ ʙʫʜʝ ʮʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʟʘʜʘʯ ʘʙʦ ʥʘʚʧʘʢʠ ʾʭ ʙʫʜʝ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʚʽʨʥʠʭ ʚʠʩʥʦʚʢʽʚ? 

ʆʯʝʚʠʜʥʦ, ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʠʪʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʦʩʥʦʚʠ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʘʫʢʦʚʠʡ ʙʘʟʠʩ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʪʘ ʚʯʝʥʥʷ ʧʨʦ 

ʥʦʦʩʬʝʨʫ ɺʝʨʥʘʜʩʴʢʦʛʦ ɺ. ɯ. ʋ ʨʦʙʦʪʽ [4] ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʪʝʨʤʽʥ çʥʦʦʛʝʦʤʘʪʠʢʘè, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ 
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ʟʘʚʜʘʥʴ ʫ ʙʽʣʴʰʦʩʪʽ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ. 

ʇʨʠʯʦʤʫ ʙʽʦʩʬʝʨʘ ɺʝʨʥʘʜʩʴʢʦʛʦ ɺ. ɯ. ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʢʘʜʘʩʪʨʦʤ (ʨʠʩ. 1). ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʛʝʦʜʘʥʠʭ ʨʽʟʥʠʭ ʢʘʜʘʩʪʨʽʚ. 

 

ʈʠʩ. 1. ɯʣʶʩʪʨʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʷʚʣʝʥʴ ɿʝʤʣʽ ʫ ʛʝʦʛʨʘʬʽʾ ʪʘ 

ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ 

 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʽʩʥʫʶʯʽ ʢʘʜʘʩʪʨʠ ʽ 

ʨʝʻʩʪʨʠ ʟʘʣʠʰʘʶʪʴʩʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʷʢ ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʎʝʥʪʨʫ ʦʙʨʦʙʢʠ ʢʘʜʘʩʪʨʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʎʆʂɯ). ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʢʘʜʘʩʪʨʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʝʢʩʧʝʨʪʽʚ, ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʫ ʥʘʫʮʽ ʪʘ ʾʭʥʴʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʗʜʨʦʤ ʎʆʂɯ ʻ ɺʝʣʠʢʘ ʙʘʟʘ ʟʥʘʥʴ, ʫ ʷʢʽʡ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʦʜʝʣʴ ʫ 

ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʯʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ, ʫ ʚʝʨʰʠʥʘʭ ʷʢʦʾ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʢʘʜʘʩʪʨʽʚ (ʨʠʩ. 2). 
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ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʞʝʥ ʽʟ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʢʘʜʘʩʪʨʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʚ ʎʆʂɯ, 

ʜʝ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ W 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʽʥʪʝʨʦʧʝʨʘʙʽʣʴʥʦʩʪʽ ʪʘ ʦʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʙʘʟʠ ʜʘʥʠʭ. ʇʦʢʘʞʝʤʦ ʦʩʥʦʚʥʽ ʜʽʾ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʠʨʽʰʝʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤ ʪʠʧʦʚʦʾ ʟʘʜʘʯʽ ï ʦʮʽʥʢʠ ʜʽʣʷʥʢʠ ʟʝʤʣʽ 

ʧʽʜ ʩʪʘʨʦʶ ʥʝʨʫʭʦʤʽʩʪʶ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʪʽ.  

 

 

ʈʠʩ. 2. ɻʨʘʥʠʯʥʦ ʫʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʢʘʜʘʩʪʨʽʚ ʽʟ 

ʎʆʂɯ 

 

ɿʛʽʜʥʦ ʨʠʩʫʥʢʫ 3, ʥʘ ʷʢʦʤʫ ʧʦʟʥʘʯʝʥʦ ʘʙʨʝʚʽʘʪʫʨʦʶ 

çɼɿʂè ï ɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨ, çʄɹʂè ï ʤʽʩʪʦʙʫʜʽʚʥʠʡ 

ʢʘʜʘʩʪʨ, çʇʆè ï ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ ʜʽʾ 

ʢʦʛʥʽʪʦʣʦʛʘ (ʽʥʞʝʥʝʨʘ ʟʽ ʟʥʘʥʴ), ʷʢʠʡ ʧʨʠʡʤʘʻ ʟʘʷʚʢʫ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʚʠʟʥʘʯʘʻ ʾʾ ʩʢʣʘʜʥʽʩʪʴ, ʽ ʷʢʱʦ ʚʦʥʘ ʻ ʚʽʜʥʦʩʥʦ 

ʥʝ ʩʢʣʘʜʥʦʶ ʽ ʾʾ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʥʘ ʦʩʥʦʚʽ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ 
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ʟʥʘʥʴ (ʧʨʦʜʫʢʮʽʡʥʠʭ, ʤʝʨʝʞʝʚʠʭ, ʬʨʝʡʤʦʚʠʭ ʪʦʱʦ) ʥʘʜʩʠʣʘʻ 

ʨʽʰʝʥʥʷ ʟʘʤʦʚʥʠʢʫ. ʋ ʨʘʟʽ ʩʢʣʘʜʥʦʾ, ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʟʘʜʘʯʽ 

ʘʙʦ ʥʝʩʪʘʯʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ, ʢʦʛʥʽʪʦʣʦʛ 

ʚʠʟʥʘʯʘʻ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʚ ʷʢʽʡ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʜʽʡʩʥʶʻ ʧʦʰʫʢ ʝʢʩʧʝʨʪʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʢʘʜʘʩʪʨʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʨʛʘʥʽʟʦʚʫʻ ʝʢʩʧʝʨʪʠʟʫ ʦʜʥʠʤ ʽʟ 

ʤʝʪʦʜʽʚ ʪʘ ʩʪʚʦʨʶʻ ʤʦʜʝʣʽ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʚʠʨʽʰʝʥʥʶ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

 

 

ʈʠʩ. 3. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʜʚʦʭ ʢʘʜʘʩʪʨʽʚ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʠʧʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

 

ɿ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʟʨʦʙʠʤʦ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʘ 

ʥʘʫʢʘ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʧʝʨʝʙʫʚʘʪʻ ʱʝ ʥʘ ʩʪʘʜʽʾ ʩʪʘʥʦʚʣʝʥʥʷ. ɹʘʛʘʪʦ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʚʯʝʥʠʤʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʾ 

ʘʧʨʦʙʘʮʽʾ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ 

ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʪʘ ʣʦʛʽʢʦ-ʪʝʦʨʝʪʠʯʥʠʭ 

ʦʩʥʦʚ ʩʠʥʪʝʟʦʚʘʥʦʾ ʥʘʫʢʠ ï ʥʦʦʛʝʦʤʘʪʠʢʠ, ʷʢʘ ʟʘʨʦʜʞʫʻʪʴʩʷ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʇʦʨʷʜʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ɼʝʨʞʘʚʥʠʤ ʟʝʤʝʣʴʥʠʤ 

ʢʘʜʘʩʪʨʦʤ, ʽʥʰʠʤʠ ʢʘʜʘʩʪʨʘʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 
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2. ʐʠʧʫʣʽʥ ɺ.ɼ. ɯʥʪʝʛʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʥʝʨʫʭʦʤʦʩʪʽ. ʂʦʥʮʝʧʮʽʷ ʜʣʷ ʋʢʨʘʾʥʠ : ʤʦʥʦʛʨʘʬʽʷ. ʍʘʨʢʽʚ : 

ʍʅʋʄɻ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ, 2021. 90 ʩ. 

3. ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çɼʝʷʢʽ ʧʠʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚè 
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ʋɼʂ: 332.3:620.93 

ʏʝʤʝʨʠʩ ɸ. ʖ., ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

ʇʦʧʦʚ ɸ.ʉ., ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʌʆʈʄʋɺɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ɼɯʃʗʅʆʂ ʇɯɼ 

ɽʅɽʈɻʆɻɽʅɽʈʋʖʏɯ ʆɹôɭʂʊʀ 

ʉʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʷʢ 

ʥʽʢʦʣʠ. ʄʘʩʰʪʘʙʥʽ ʧʨʦʙʣʝʤʠ ʟ ʝʥʝʨʛʦʥʦʩʽʷʤʠ ʪʘ ʟʘʣʝʞʥʽʩʪʴ 

ʜʝʨʞʘʚʠ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʚʩʽ ʮʽ ʯʠʥʥʠʢʠ ʟʤʫʰʫʶʪʴ 

ʥʘʩ ʰʫʢʘʪʠ ʥʦʚʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʘ ʜʝʨʞʘʚʘ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʢʣʘʜʘʪʠ ʛʨʦʰʽ ʚ ʩʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʪʘ ʟʝʣʝʥʠʡ ʪʘʨʠʬ. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʤʽʮʥʽʶʪʴ ʧʝʨʝʢʦʥʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ 

ʬʫʥʜʘʤʝʥʪʦʤ ʤʘʡʙʫʪʥʴʦʾ ʝʥʝʨʛʝʪʠʢʠ ʤʘʻ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʫ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ ʧʨʠʯʦʤʫ ʚ ʨʽʟʥʠʭ ʾʾ 

ʧʨʦʷʚʘʭ.  

ʉʦʥʮʝ ï ʮʝ ʚʝʣʠʯʝʟʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʷʢʝ ʻ ʜʦʩʪʫʧʥʠʤ 

ʜʣʷ ʢʦʞʥʦʛʦ. ʉʪʘʚʢʘ ʥʘ ʩʦʥʷʯʥʫ ʝʥʝʨʛʝʪʠʢʫ ʧʦʚʠʥʥʘ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʷʢ ʙʝʟʧʨʦʛʨʘʰʥʠʡ, ʘʣʝ ʚ ʜʦʚʛʦʪʨʠʚʘʣʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʽ ʷʢ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʠʙʽʨ ʜʣʷ ʣʶʜʩʪʚʘ [1].  

ʉʴʦʛʦʜʥʽ ʥʘ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʩʢʣʘʣʘʩʷ 

ʩʠʪʫʘʮʽʷ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʥʦʚʠʭ ʽ ʨʦʟʚʠʪʢʫ ʽʩʥʫʶʯʠʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʋʢʨʘʾʥʘ ʧʨʠʡʥʷʣʘ ʚʽʜʧʦʚʽʜʥʽ 

ʥʦʨʤʘʪʠʚʥʽ ʘʢʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ 

ʥʘʧʨʷʤʢʫ ʝʥʝʨʛʝʪʠʢʠ, ʟʦʢʨʝʤʘ: ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè, çʇʨʦ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫè, çʇʨʦ 

ʨʠʥʦʢ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾè, ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ ʥʘ 

ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ çɹʝʟʧʝʢʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 
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ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè. 

ɿʝʤʣʽ ʝʥʝʨʛʝʪʠʢʠ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ [2, 3] ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʫ, ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʝʥʝʨʛʝʪʠʢʠ (ʝʣʝʢʪʨʦʛʝʥʝʨʫʶʯʠʭ ʦʙôʻʢʪʽʚ, ʦʙôʻʢʪʽʚ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ, ʧʝʨʝʣʽʢ ʷʢʠʭ 

ʚʠʟʥʘʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʋʢʨʘʾʥʠ), ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʛʦʩʧʦʜʘʨʶʶʯʠʭ 

ʩʫʙôʻʢʪʽʚ ʫ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʬʝʨʽ ʜʣʷ ʾʾ ʙʝʟʘʚʘʨʽʡʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ, ʛʘʨʘʥʪʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ 

ʜʝʨʞʘʚʠ ʽ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4].  

ʉʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʻ ʚ ʜʘʥʠʡ 

ʯʘʩ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʦʙʽʮʷʶʯʠʭ ʥʘʧʨʷʤʢʽʚ ʚ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʽ. ɼʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʧʦʪʨʽʙʥʽ ʥʝʤʘʣʽ ʧʣʦʱʽ ʟʝʤʣʽ ʯʝʨʝʟ ʪʝʦʨʝʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʜʣʷ 

ʬʦʪʦʝʣʝʤʝʥʪʽʚ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʆʩʥʦʚʥʠʤʠ 

ʘʩʧʝʢʪʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʻ: 

1. ʎʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ: ʜʽʣʷʥʢʘ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʥʝ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ɼʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʦʪʨʽʙʥʽ 

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʟʝʤʝʣʴ ʝʥʝʨʛʝʪʠʢʠ ʽ ʮʝʡ ʪʠʧ 

ʟʝʤʝʣʴ ʷʢ ʧʨʘʚʠʣʦ ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʾ ʟʽ ʩʢʣʘʜʥʠʤ ʨʝʣʴʻʬʦʤ ʪʘ 

ˇʨʫʥʪʘʤʠ ʱʦ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ 

ʝʨʦʟʽʶ ʟʘʙʦʣʦʯʝʥʽʩʪʴ ʟʘʩʦʣʝʥʽʩʪʴ ʢʘʤôʷʥʠʩʪʽʩʪʴ ʪʘ ʽʥʰʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʫ ʘʙʦ ʤʽʩʮʝʚʦʩʪʽ ʪʘʢʽ ʪʝʨʝʥʠ ʻ ʥʝʜʦʮʽʣʴʥʠʤʠ 
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ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʝʟ ʾʭʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʘʣʝ ʚʦʥʠ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʜʝ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʘ 

ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʗʢʱʦ ʟʝʤʝʣʴʥʘ 

ʜʽʣʷʥʢʘ ʤʘʻ ʽʥʰʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʜʽ ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʟʤʽʥʫ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

2. ʆʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʪʘ ʨʦʟʨʦʙʢʘ ʜʦʢʫʤʝʥʪʘʮʽʾ: 

ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣʴʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʪʘ ʜʦʟʚʦʣʠ ʚʽʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʚ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʙʫʜʽʚʝʣʴʥʠʡ ʜʦʟʚʽʣ, 

ʜʦʟʚʽʣ ʥʘ ʟʤʽʥʫ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʣʽ ʪʘ ʽʥʰʽ ʜʦʟʚʽʣʴʥʽ 

ʧʨʦʮʝʜʫʨʠ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʝʣʝʢʪʨʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙôʻʢʪʘ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʜʝʪʘʣʴʥʦʤʫ ʧʣʘʥʫ ʪʝʨʠʪʦʨʽʾ.  

3. ɽʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ: ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʟʘʭʦʜʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

4. ʊʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʩʪʘʥʜʘʨʪʠ: ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ, ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʙʝʟʧʝʢʫ. 

5. ɼʦʪʨʠʤʘʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ʩʪʚʦʨʝʥʥʷ 

ʜʽʣʷʥʢʠ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽʤ ʚʠʤʦʛʘʤ ʽ ʦʙʤʝʞʝʥʥʷʤ, 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʟʝʤʝʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. 

ɼʦ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙ'ʻʢʪʘ ʚʠʩʫʚʘʻʪʴʩʷ ʮʽʣʘ ʥʠʟʢʘ ʚʠʤʦʛ: 1) 

ʜʽʣʷʥʢʘ ʤʘʻ ʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʽʚʥʠʥʥʠʡ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ; 2) 

ʜʦ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʤʘʶʪʴ ʙʫʪʠ ʥʘʷʚʥʽ ʟʨʫʯʥʽ ʧʽʜôʾʟʥʽ ʜʦʨʦʛʠ; 
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3) ʧʣʦʱʘ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʧʣʘʥʦʚʘʥʽʡ 

ʧʦʪʫʞʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʘʥʮʽʾ ʚ 1 ʄɺʪ ʮʝ ʙʣʠʟʴʢʦ 2 3 ʛʘ); 

4) ʣʽʥʽʾ ʧʝʨʝʜʘʯ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ; 5) ʧʦʨʷʜ ʽʟ ʟʝʤʝʣʴʥʦʶ ʜʽʣʷʥʢʦʶ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʚʝʣʠʢʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʘʪʽʥʶʶʪʴ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ. 

ʏʠʥʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʯʽʪʢʦ ʨʝʛʣʘʤʝʥʪʫʻ 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʎʝ ʚʢʣʶʯʘʻ ʥʘʣʝʞʥʫ 

ʣʝʛʘʣʽʟʘʮʽʶ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʟʘʙʫʜʦʚʽ, ʘ 

ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʟʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʦʨʛʘʥʘʭ 

ʜʝʨʞʘʚʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʊʘʢʦʞ, ʥʝʤʘʻ 

ʧʦʪʨʝʙʠ ʫ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʜʦʜʘʪʢʦʚʠʭ ʫʟʛʦʜʞʝʥʥʷʭ ʜʣʷ 

ʧʦʯʘʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʢʣʶʯʘʶʯʠ ʦʪʨʠʤʘʥʥʷ ʟʛʦʜʠ ʚʽʜ ʚʣʘʩʥʠʢʘ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʦʨʝʥʜʫ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɸʥʜʨʝʡʮʝʚ ɺ.ɯ. ɿʝʤʝʣʴʥʝ ʧʨʘʚʦ ʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʩʫʚʝʨʝʥʥʦʾ ʋʢʨʘʾʥʠ : ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʨʘʢʪʠʯʥʦʾ ʪʝʦʨʽʾ. / 

ɺ.ɯ. ɸʥʜʨʝʡʮʝʚ. [2-ʛʝ ʚʠʜ., ʚʠʧʨ.]. ʂ. : ɿʥʘʥʥʷ, 2007. 445 ʩ.  

2. ʈʫʩʝʮʴʢʘ ʆ., ʇʦʧʦʚ ɸ. ʈʠʥʦʢ ʟʝʤʣʽ: ʤʦʪʠʚʘʮʽʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʡ ʦʭʦʨʦʥʘ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʡ: 

ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ. ɼʫʙʣʷʥʠ, 17 ʪʨʘʚʥʷ 2023 ʨ. ʃʴʚʽʚ : ʃʴʚʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 2023. 174 ʩ. ʉ. 

59-61.  

3. ʇʦʧʦʚ ɸ.ʉ. ʈʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʦʙôʻʢʪʘ ʨʠʥʢʫ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʄʘʪʝʨ. ʧʽʜʩʫʤ. ʥʘʫʢ.-



99 

 

ʧʨʘʢʪ. ʢʦʥʬ. ʧʨʦʬʝʩʦʨ.-ʚʠʢʣʘʜ. ʩʢʣʘʜʫ ʽ ʟʜʦʙʫʚʘʯʽʚ ʥʘʫʢ. ʩʪʫʧ., 

19-20 ʙʝʨ. 2020 ʨ.; ʫ 2-ʯʘʩʪ. ʍʘʨʢʽʚ: ʍʅɸʋ, 2020. ʏ. ɯɯ. ʉ. 123

125.  

4. ʉʪʦʛʥʽʡ ɹ.ʉ., ɾʦʚʪʷʥʩʴʢʠʡ ɺ.ɸ. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʘ ʙʝʟʧʝʢʘ ʋʢʨʘʾʥʠ. ʇʨʦʙʣʝʤʠ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 
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ʋɼʂ 528.7 

ʉʘʨʢʽʩʷʥ ɻ.ʉ., ɿʘʡʮʝʚ ɸ.ʆ., ʈʦʞʢʦ ʅ.ʇ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɸɽʈʆʌʆʊʆɿʅɯʄɸʅʅʗ ɺ 

ʋʄʆɺɸʍ ʋʂʈɸɰʅʉʔʂʆɻʆ ʉʔʆɻʆɼɽʅʅʗ ʇʈʀ 

ʆʊʈʀʄɸʅʅɯ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ 

ɸʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ï ʮʝ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟ 

ʚʠʩʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʝʨʦʬʦʪʦʢʘʤʝʨ, ʚʙʫʜʦʚʘʥʠʭ ʫ ʣʽʪʘʢʠ ʘʙʦ 

ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ). ʎʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʘʞʣʠʚʦ 

ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, ʟʦʢʨʝʤʘ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ. ɻʦʣʦʚʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʘʝʨʦʬʦʪʦʢʘʤʝʨʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʢʘʞʯʠʢʘʭ ʣʽʪʘʢʽʚ ʘʙʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ɹʇʃɸ. ʎʽ ʢʘʤʝʨʠ ʟʜʘʪʥʽ ʬʽʢʩʫʚʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ ʥʘ ʟʝʤʣʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʟʥʽʤʢʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ 

ʥʘʜʟʚʠʯʘʡʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʫ ʟʙʦʨʽ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ʋ ʛʝʦʜʝʟʽʾ ʪʘ 
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ʟʝʤʣʝʫʩʪʨʦʾ ʟʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʣʴʻʬʫ, 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʥʘʣʽʟʫ ʟʤʽʥ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʜʦʥʽʚ ʽ ʚʣʘʩʥʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. 

ɿʘʨʘʟ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ɹʇʃɸ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʰʚʠʜʢʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʦʪʨʠʤʘʥʥʷ 

ʟʦʙʨʘʞʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʧʦʜʽʡ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʨʷʜ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʩʪʚʦʨʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʢʘʨʪ. ɼʝʷʢʽ ʟ ʥʠʭ ʚʦʣʦʜʽʶʪʴ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʨʦʙʦʪʫ ʟ 

ʪʨʠʚʠʤʽʨʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʟ ɻɯʉ ʩʠʩʪʝʤʘʤʠ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʘʢʠʭ ʮʽʣʝʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ï Pix4Dmapper, ʷʢʠʡ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʦʙʨʦʙʢʠ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ 3D-ʤʦʜʝʣʝʡ. 

ʇʨʦʛʨʘʤʘ ʥʘʜʘʻ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʘʛʨʦʙʽʟʥʝʩ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʛʝʦʣʦʛʽʶ; 

ï Agisoft Metashape (ʨʘʥʽʰʝ ʚʽʜʦʤʠʡ ʷʢ Photoscan), ʱʦ ʻ 

ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʝʡ. ʎʷ 

ʧʨʦʛʨʘʤʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʛʘʣʫʟʽ ʘʨʭʝʦʣʦʛʽʾ, ʛʝʦʜʝʟʽʾ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ; 
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ï ERDAS IMAGINE, ʷʢʠʡ ʻ ʧʨʦʜʫʢʪʦʤ ʢʦʤʧʘʥʽʾ Hexagon 

Geospatial ʽ ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʨʘʩʪʨʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ. ɺʽʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʬʝʨʘʭ 

ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʚʢʣʶʯʘʶʯʠ ʢʘʨʪʦʛʨʘʬʽʶ ʪʘ ʟʝʤʝʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ENVI (Environment for Visualizing Images) ï ʮʝ 

ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʭ ʪʘ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ ʟʦʥʜʫʚʘʥʥʷʤ ʪʘ 

ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷʤ. 

ɹʘʛʘʪʦ ʟ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʯʝʨʝʟ ʦʬʽʮʽʡʥʠʭ 

ʜʠʣʝʨʽʚ ʘʙʦ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘʧʨʷʤʫ ʟ ʚʝʙ-ʩʘʡʪʽʚ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʙʝʟʢʦʰʪʦʚʥʽ ʘʙʦ ʚʽʜʢʨʠʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʪʘʢʽ ʷʢ 

QGIS, ʷʢʽ, ʭʦʯʘ ʽ ʤʘʶʪʴ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ, ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʧʦʪʨʝʙʠ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ 

ʚʠʱʝ, ʨʦʙʠʪʴ ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʩʝʥʩʽ ʜʣʷ ʋʢʨʘʾʥʠ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʬʦʪʦʟʥʽʤʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʛʘʣʫʟʽ ʛʝʦʜʝʟʽʾ 

ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ ʦʙʽʮʷʶʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʟʰʠʨʶʚʘʪʠʩʷ. 

ɿʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʟʤʝʥʰʝʥʠʭ ʚʠʪʨʘʪ ʥʘ ʾʭ ʟʜʦʙʫʪʪʷ, ʮʝʡ ʤʝʪʦʜ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʦʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ 

ʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʘʭ.  

ɸʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʷʚʠʱ, ʨʦʙʣʷʯʠ ʡʦʛʦ 

ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʛʘʣʫʟʽ ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ. 
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ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʘʨʪʦʛʨʘʬʽʾ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʪʘ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ 

ʤʽʩʮʝʚʦʩʪʽ, ʽ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʜʝʙʽʣʴʰʦʛʦ ʚʦʥʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʚʠʟʥʘʥʥʷʤ 

ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʜʝʪʘʣʽʟʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ. ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʦʭʦʧʣʝʥʥʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʨʦʙʠʣʠ ʡʦʛʦ ʥʝʦʙʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʛʝʦʜʝʟʠʩʪʽʚ ʪʘ ʢʘʨʪʦʛʨʘʬʽʚ. 

ɸʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʦʧʝʨʘʪʠʚʥʦ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʤʦʚʘʭ 

ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʩʪʽʡʥʦʾ ʧʦʪʨʝʙʠ ʚ 

ʘʢʪʫʘʣʴʥʽʡ ʽʥʬʦʨʤʘʮʽʾ. ʁʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʻ ʩʫʪʪʻʚʦʶ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʚʯʝʥʥʷʤ ʨʝʣʴʻʬʫ, ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʨʦʪʝ, ʥʘ ʞʘʣʴ, ʥʝʤʘʻ ʽʜʝʘʣʴʥʦʛʦ ʤʝʪʦʜʫ, ʽ 

ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʪʘʢʦʞ ʤʘʻ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ 

ʟʥʽʤʢʽʚ, ʘ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʪʨʘʪʠ 

ʥʘ ʪʝʭʥʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʆʪʞʝ, ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʘʣʝ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʫʚʘʞʥʦʛʦ ʨʦʟʛʣʷʜʫ ʦʙʤʝʞʝʥʴ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʛʝʦʜʝʟʽʾ. 
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ʋɼʂ: 

ʂʘʟʘʯʝʥʢʦ ʃ.ʄ., ɸʣʽʷʨʦʚʘ ɸ.ɺ, ɺʦʨʦʙôʡʦʚ ʄ.ʉ. 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʇʈʆɻʈɸʄʅʀʍ 

ɿɸʉʆɹɯɺ ɼʃʗ ʈʆɹʆʊʀ ɿ ʇʈʆʉʊʆʈʆɺʀʄʀ ɼɸʅʀʄʀ 

ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚ ʥʘʰ ʯʘʩ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʚʘʥʠʡ ʩʝʛʤʝʥʪ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

- ʚʝʢʪʦʨʠʟʘʪʦʨʠ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ; 

- ʧʘʢʝʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʟʚʽʜʦʢ 

ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

- ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ; 

- ʧʘʢʝʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʤʦʜʝʣʶʚʘʥʥʷ; 

- ʜʦʚʽʜʢʦʚʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ; 

- ɻɯʉ-ʚ'ʶʚʝʨʠ; 

- ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ɻɯʉ (ɻɯʉ-ʧʘʢʝʪʠ). 

ɺʝʢʪʦʨʠʟʘʪʦʨʠ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ - ʮʝ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʘʩʪʨʦʚʦ-ʚʝʢʪʦʨʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

(ʚʝʢʪʦʨʠʟʘʮʽʾ) ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ʎʝʡ ʢʣʘʩ ʧʨʦʜʫʢʪʽʚ 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʥʘ ʦʩʥʦʚʽ ʚʽʜʩʢʘʥʦʚʘʥʠʭ ʨʘʩʪʨʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩ. 1. ɺʝʢʪʦʨʠʟʦʚʘʥʘ ʢʘʨʪʘ ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ 

 

ʉʝʨʝʜ ʧʦʨʽʚʥʷʥʦ ʥʝʜʦʨʦʛʠʭ ʽ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʭ 

ʚʝʢʪʦʨʠʟʘʪʦʨʽʚ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʧʘʢʝʪ Digitals, ʨʦʟʨʦʙʣʝʥʠʡ ʫ 

ʜʝʨʞʘʚʥʦʤʫ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ çɻʝʦʩʠʩʪʝʤʘè 

(ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ). ʇʘʢʝʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʟʚʽʜʦʢ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʟʡʦʤʢʠ ʤʽʩʮʝʚʦʩʪʽ ʽ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʞʠʪʣʦʚʦʤʫ, 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʽ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʽ ʻ ʩʧʝʮʠʬʽʯʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʚ ʛʝʦʽʥʬʦʨʤʘʪʠʮʽ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʛʝʦʽʥʞʝʥʝʨʥʦʶ 

ʽʥʬʦʨʤʘʪʠʢʦʶ. 
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 ʉʝʨʝʜ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ ʮʽʻʾ ʛʨʫʧʠ ʥʘʟʚʝʤʦ ʧʨʦʜʫʢʪʠ 

ʬʽʨʤʠ Autodesk, ʩʚʽʪʦʚʦʛʦ ʣʽʜʝʨʘ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ/CAD), ʧʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ 

Autodesk Survey, Autodesk Land Desktop, Autodesk Civil Design, 

ʩʪʚʦʨʝʥʽ ʥʘ ʧʣʘʪʬʦʨʤʽ ʧʘʢʝʪʫ AutoCAD; ʪʘʢʦʞ ʦʩʥʦʚʘʥʽ ʥʘ 

ʧʨʦʛʨʘʤʥʽʡ ʧʣʘʪʬʦʨʤʽ AutoCAD ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ 

GEO+CAD ʽ GeoniCS, ʨʦʟʨʦʙʣʝʥʽ ʚ ʋʢʨʘʾʥʽ (ʢʦʤʧʘʥʽʷ 

çɻɽʆʂɸɼè, AT çɸʨʢʘʜʘè ʽ ʅʇʎ çɻʝʦʥʽʢʘè, ʤ. ʂʠʾʚ).   

ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ - ʮʝ ʧʘʢʝʪʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʟʘʙʝʟʧʝʯʝʥʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʮʽʥʠ ʨʽʟʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʦʧʝʨʘʮʽʾ ʟʽ ʩʢʘʥʦʚʘʥʠʤʠ ʘʙʦ ʟʘʧʠʩʘʥʠʤʠ ʚ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ 

ʟʥʽʤʢʘʤʠ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ʎʝ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ, 

ʧʦʯʠʥʘʶʯʠ ʟʽ ʚʩʽʭ ʚʠʜʽʚ ʢʦʨʝʢʮʽʾ (ʦʧʪʠʯʥʦʾ, ʛʝʦʤʝʪʨʠʯʥʦʾ), ʯʝʨʝʟ 

ʛʝʦʛʨʘʬʽʯʥʝ ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʘʞ ʜʦ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʧʘʨ ʟ 

ʚʠʜʘʯʝʶ ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʠʛʣʷʜʽ ʘʢʪʫʘʣʽʟʦʚʘʥʦʛʦ ʪʦʧʦʧʣʘʥʫ.  ʎʝ, 

ʧʝʨʰ ʟʘ ʚʩʝ, ʧʘʢʝʪʠ ʛʝʦʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʤʦʜʝʣʶʚʘʥʥʷ - 

ʪʘʢʽ, ʷʢ Surfer (ʉʐɸ), Gstat (ʅʽʜʝʨʣʘʥʜʠ),  ʪʘ ʽʥ., ʽ ʧʘʢʝʪʠ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʘʣʛʝʙʨʠ - ʪʘʢʽ, ʷʢ Map Analysis Package, MAP, ʽ 

ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ (ʉʐɸ). 

ɼʦʚʽʜʢʦʚʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ - ʮʝ ʟʘʢʨʠʪʽ ʱʦʜʦ 

ʬʦʨʤʘʪʫ ʽ ʘʜʘʧʪʘʮʽʾ ʦʙʦʣʦʥʢʠ ʽ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦʛʨʘʤʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʝʭʘʥʽʟʤʠ ʟʘʧʠʪʽʚ ʜʦ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽ ʘʪʨʠʙʫʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʘʩʦʙʠ ʾʾ 

ʚʽʜʦʙʨʘʞʝʥʥʷ. ɼʦ ʮʴʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴ ʪʘʢ ʟʚʘʥʽ ʝʣʝʢʪʨʦʥʥʽ, 

ʘʙʦ ʮʠʬʨʦʚʽ, ʢʘʨʪʠ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʥʘʧʨʠʢʣʘʜ, ʂʠʻʚʘ, ʆʜʝʩʠ, 

ʍʘʨʢʦʚʘ, ʄʦʩʢʚʠ, ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʘ ʪʘʢʦʞ ʮʠʬʨʦʚʽ ʘʪʣʘʩʠ 
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ʦʢʨʝʤʠʭ ʢʨʘʾʥ ʘʙʦ ʩʚʽʪʫ (ʎʠʬʨʦʚʠʡ ʘʪʣʘʩ ʋʢʨʘʾʥʠ, Digital Chart 

of the World, New Millennium, ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ 

ʋʢʨʘʾʥʠ, ɻʝʦʧʦʨʪʘʣ ʋʢʨʘʾʥʠ (ʨʠʩʫʥʦʢ 2) ʽ ʽʥ. ʧʨʦʛʨʘʤʥʽ ʟʘʩʘʙʠ. 

 

 

 

ʈʠʩ. 2. ɼʦʚʽʜʢʦʚʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ 

 

ɻɯʉ-ʚ'ʶʚʝʨʠ (ʚʽʜ ʘʥʛʣ. viewer - ʧʝʨʝʛʣʷʜʘʯ; ʧʠʰʝʪʴʩʷ 

ʪʘʢʦʞ çʚ'ʶʚʝʨè) - ʮʝ ʧʦʨʽʚʥʷʥʦ ʥʝʜʦʨʦʛʽ ʧʘʢʝʪʠ ʟ ʦʙʤʝʞʝʥʦʶ 

ʤʦʞʣʠʚʽʩʪʶ ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟ ʜʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʛʨʘʬʽʯʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ɻɯʉ. 

ʗʢ ʧʨʘʚʠʣʦ, ʫʩʽ ʨʦʟʨʦʙʥʠʢʠ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ɻɯʉ ʧʨʦʧʦʥʫʶʪʴ ʽ ɻɯʉ-ʚ'ʶʚʝʨʠ: ArcReader, 
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ArcExpIorer (ESRI, ʉʐɸ), WinCAT (Simens Nixdorf, ʅʽʤʝʯʯʠʥʘ) 

ʪʘ ʽʥ. 

ʂʦʤʧʘʥʽʷ Golden Software ʟʘʩʥʦʚʘʥʘ ʚ 1983 ʨʦʮʽ ʽ ʻ 

ʦʜʥʠʤ ʟ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ʚ ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʦʛʦ ʛʨʘʬʽʯʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʣʽʻʥʪʘʤʠ ʢʦʤʧʘʥʽʾ ʻ ʜʦʩʣʽʜʥʠʢʠ ʟ 

ʜʦʙʫʚʥʠʭ ʛʘʣʫʟʝʡ, ʽʥʞʝʥʝʨʠ, ʤʝʜʠʢʠ ʽ ʫʯʝʥʽ, ʘ ʧʨʦʜʫʢʪʠ ʢʦʤʧʘʥʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

Golden Software Surfer ï ʤʦʛʫʪʥʷ ʩʠʩʪʝʤʘ ʩʪʚʦʨʝʥʥʷ 

ʪʨʠʚʠʤʽʨʥʠʭ ʢʘʨʪ, ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʦʥʴ, ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʣʘʥʜʰʘʬʪʫ, ʛʝʥʝʨʫʚʘʥʥʷ ʩʽʪʢʠ ʽ ʙʘʛʘʪʦ ʯʦʛʦ ʽʥʰʦʛʦ. ʇʨʦʜʫʢʪ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ 3D ʢʘʨʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʽ ʪʽʥʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʝʢʩʧʦʨʪʫʚʘʪʠ ʩʪʚʦʨʝʥʽ ʢʘʨʪʠ ʚ ʨʽʟʥʽ ʛʨʘʬʽʯʥʽ 

ʬʦʨʤʘʪʠ ʽ ʜʨʫʢʫʚʘʪʠ ʚ ʢʦʣʴʦʨʽ ʨʦʟʤʽʨʦʤ ʜʦ 50 ʤ ʧʦ ʜʽʘʛʦʥʘʣʽ. 

ʄʦʛʫʪʥʽ ʽʥʪʝʨʧʦʣʷʮʽʡʥʽ ʬʫʥʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʽ 

ʧʦʚʝʨʭʥʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 

-Surfer ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʪʨʠʚʠʤʽʨʥʽ 

ʢʘʨʪʠ ʟ ʧʦʚʥʠʤ ʢʦʥʪʨʦʣʝʤ ʦʩʚʽʪʣʝʥʥʷ ʽ ʪʽʥʝʡ; 

-ʧʦʣʦʞʝʥʥʷ, ʢʫʪʽʚ ʥʘʭʠʣʫ ʽ ʧʦʚʦʨʦʪʫ ʝʣʝʤʝʥʪʽʚ ʧʦʚʝʨʭʥʽ. 

Surfer ʜʦʟʚʦʣʷʻ ʥʘʢʣʘʜʘʪʠ ʨʘʩʪʨʦʚʽ ʽ ʚʝʢʪʦʨʥʽ; 

-ʢʘʨʪʠ, ʬʦʪʦʛʨʘʬʽʾ, ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʟʘʪʽʥʶʚʘʥʥʷ ʽ ʟʘʜʘʚʘʪʠ ʟʤʽʥʫ ʢʦʣʴʦʨʫ (ʧʦʚʝʨʭʥʽ ʽ 

ʬʫʥʢʮʽʡ ʥʘʢʣʘʜʝʥʥʷ). 

ʋ ʦʙʣʘʩʪʷʭ ʧʝʨʝʪʠʥʫ ʧʨʦʚʦʜʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʟʘʜʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʩʽʪʢʠ ʤʝʪʦʜʦʤ ʩʝʨʝʜʥʴʦʛʦ, ʧʝʨʰʦʛʦ, ʦʩʪʘʥʥʴʦʛʦ ʘʙʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʩʥʫʶʯʽ 
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ʚʫʟʣʠ ʩʽʪʢʠ ʘʙʦ ʧʝʨʝʭʽʜ ʜʦ ʽʥʰʠʭ ʤʘʩʰʪʘʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʢʫʙʽʯʥʦʾ ʟʛʦʨʪʢʠ ʘʙʦ ʤʝʪʦʜʫ 

ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ. ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʚʦʜʠʪʴ 

ʧʨʦʩʪʦʨʦʚʫ ʩʪʘʪʠʩʪʠʢʫ: ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʜʘʥʠʭ, ʥʘʙʣʠʞʝʥʫ 

ʱʽʣʴʥʽʩʪʴ, ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʽ ʜʦ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʾ 

ʪʦʯʢʠ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʜʠʩʧʝʨʩʽʶ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʢʠʜʫ. ʋ ʧʨʦʛʨʘʤʽ ʤʦʞʣʠʚʝ ʯʠʪʘʥʥʷ ʬʘʡʣʽʚ ʜʘʥʠʭ ʟ 

ʢʽʣʴʢʽʩʪʶ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ ʙʽʣʴʰʝ ʤʽʣʴʷʨʜʘ, ʷʢʱʦ ʜʦʟʚʦʣʷʻ 

ʧʘʤ'ʷʪʴ ʢʦʤʧ'ʶʪʝʨʘ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʧʨʦʛʣʷʜʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʧʽʜ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʢʫʪʦʤ, ʧʦʚʝʨʥʫʪʠ ʘʙʦ ʥʘʭʠʣʠʪʠ 

ʪʨʠʚʠʤʽʨʥʽ ʨʝʣʴʻʬʥʽ ʽ ʨʘʩʪʨʦʚʽ ʢʘʨʪʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʮʽʡ 

ʽʤʧʦʨʪʫ ʽ ʝʢʩʧʦʨʪʫ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ:  

-ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠ ʽʟʦʣʽʥʽʡ;  

-ʫ ʚʠʛʣʷʜʽ ʪʨʠʚʠʤʽʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʬʦʪʦʛʨʘʬʽʯʥʦʶ 

ʪʦʯʥʽʩʪʶ.  

ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʨʝʘʣʽʩʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʢʫʪʘ ʥʘʭʠʣʫ, ʪʠʧʫ 

ʟʘʪʽʥʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʤʧʦʥʦʚʢʘ ʨʽʟʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʦʜʥʦʤʫ 

ʝʢʨʘʥʽ.  ʐʠʨʦʢʠʡ ʥʘʙʽʨ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʦʚʝʨʭʥʷʤʠ: 

ʦʙʯʠʩʣʝʥʥʷ ʦʙ'ʻʤʫ ʤʽʞ ʜʚʦʤʘ ʧʦʚʝʨʭʥʷʤʠ; ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʽʻʾ 

ʨʝʛʫʣʷʨʥʦʾ ʩʽʪʢʠ ʜʦ ʽʥʰʦʾ; ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʤʘʪʨʠʮʷʤʠ; ʨʦʟʪʠʥ ʧʦʚʝʨʭʥʽ 

(ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʬʽʣʶ); ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ; 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʨʠʯʥʠʭ ʘʙʦ 

ʤʝʪʦʜʽʚ ʩʧʣʘʡʥʘ; ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ ʬʘʡʣʽʚ ʽ ʮʽʣʠʡ ʨʷʜ 

ʽʥʰʠʭ ʬʫʥʢʮʽʡ. 
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ʐʠʨʦʢʠʡ ʥʘʙʽʨ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤʠ: 

ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ ʥʘʢʣʘʜʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʦʟʦʨʠʭ ʽ 

ʥʝʧʨʦʟʦʨʠʭ ʛʨʘʬʽʯʥʠʭ ʰʘʨʽʚ; ʽʤʧʦʨʪ ʛʦʪʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, 

ʟʦʢʨʝʤʘ ʦʜʝʨʞʘʥʠʭ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʥʝʩʝʥʥʷ 

ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʬʦʨʤʫʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽ 

ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʨʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ: ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʧʦʙʫʜʦʚʠ ʪʘ 

ʦʙʨʦʙʢʠ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ  

ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ 

ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. ʉʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʽ 

ʥʘʧʦʚʥʶʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ, 

ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʢʘʜʘʩʪʨʫ, ʢʘʜʘʩʪʨʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙʛʦʚʦʨʝʥʴ. 

 

 

ʋɼʂ 528.4: 625.72 

ɼʦʨʦʞʢʦ ɭ.ɺ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʪʦʥʜʘ ɭ.ʆ. ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʊʆɺ çʋʂʈɻɽʆ-ʇʈʆɽʂʊ ʄʉè 

 

ɸʅɸʃɯɿ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ 

ʇʈʆɻʈɸʄʀ TOPOCAD ʋ ɻɸʃʋɿɯ ɻɽʆɼɽɿʀʏʅʆɻʆ 

ʉʋʇʈʆɺʆɼʋ ɹʋɼɯɺʅʀʎʊɺɸ ʐʊʋʏʅʀʍ ʉʇʆʈʋɼ 
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Topocad ï ʮʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

(CAD), ʷʢʘ ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ, ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʽʜʛʦʪʦʚʢʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʨʝʩʣʝʥʴ, ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʙʦʨʫ ʪʘ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ 

ɻɯʉ.  

 

ʈʠʩ. 1 ï ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʧʦʨʪʫ ʜʘʥʠʭ ʟ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʫ ʧʨʦʛʨʘʤʫ Topocad 

ʇʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, Topocad ï ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ CAD 

ʧʨʦʛʨʘʤʘ ʜʣʷ ʛʝʦʜʝʟʠʩʪʽʚ ʽ ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʽʤʧʦʨʪʫʚʘʪʠ ʜʘʥʽ ʟ ʛʝʦʜʝʟʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʢʦʥʫʚʘʪʠ ʾʭ 

ʦʙʨʦʙʢʫ, ʯʠ ʥʘʚʧʘʢʠ ʝʢʩʧʦʨʪʫʚʘʪʠ ʜʘʥʽ ʚ ʪʘʭʝʦʤʝʪʨ, 

ʚʠʢʨʝʩʣʶʚʘʪʠ ʪʦʧʦʧʣʘʥ, ʩʪʚʦʨʶʚʘʪʠ 3D ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʪʘ 

ʤʘʢʝʪʠ (ʪʦʧʦʧʣʘʥ ʫ 3D ʬʦʨʤʘʪʽ) [1]. ɸʣʝ ʮʝ ʥʝ ʣʠʰʝ ʧʨʦʛʨʘʤʘ 

ʜʣʷ ʛʝʦʜʝʟʠʩʪʽʚ, ʮʝ ʧʨʦʛʨʘʤʘ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ 3D ʤʦʜʝʣʴ ʨʦʟʨʦʙʦʢ, ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʙôʻʤʽʚ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʪʘ ʤʠʪʪʻʚʦ 

ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʤʦʜʝʣʽ.  
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ʈʠʩ. 2 ï ʇʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʽʚ ʫ ʧʨʦʛʨʘʤʽ Topocad 

 

ɹʽʣʴʰʝ ʪʦʛʦ, ʮʝ ʽ ʧʨʦʛʨʘʤʘ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʧʨʦʻʢʪ, ʛʦʪʫʚʘʪʠ ʡʦʛʦ ʜʦ ʚʠʥʝʩʝʥʥʷ ʚ 

ʥʘʪʫʨʫ ʪʘ ʦʬʦʨʤʣʷʪʠ ʚʠʢʦʥʘʚʯʝ ʟʥʽʤʘʥʥʷ. 

ʇʦʯʘʪʦʢ ʨʦʟʨʦʙʢʠ Topocad ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʫ 1994 ʨʦʮʽ. 

ʇʝʨʰʘ ʚʝʨʩʽʷ Topocad ʚʠʡʰʣʘ ʚ 1995 ʨʦʮʽ ʨʘʟʦʤ ʟ Windows 95. ɿ 

ʪʦʛʦ ʯʘʩʫ ʱʦʨʦʢʫ ʚʠʭʦʜʠʪʴ ʥʦʚʘ ʚʝʨʩʽʷ ʧʨʦʛʨʘʤʠ ʟ ʨʷʜʦʤ 

ʟʥʘʯʥʠʭ ʟʤʽʥ. Topocad ʩʴʦʛʦʜʥʽ ï ʮʝ ʧʨʦʛʨʘʤʘ, ʱʦ ʤʘʻ ʧʦʥʘʜ 

15000 ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʝʨʝʢʣʘʜʝʥʘ 18 ʤʦʚʘʤʠ, ʱʦ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 100 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣ Topocad ʯʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʩʽʭ ʬʘʭʽʚʮʽʚ, ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʦʙʨʦʙʢʠ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʢʨʝʩʣʝʥʥʷ ʪʦʧʦʧʣʘʥʽʚ ʪʘ ʨʦʙʦʪʠ ʟ ʛʝʦʧʨʦʩʪʦʨʦʚʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʘʥʘʣʦʛʘʤʠ, 

Topocad ʢʦʰʪʫʻ ʥʝʜʦʨʦʛʦ ʽ ʤʘʻ ʛʘʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʽ 

ʷʢʦʩʪʽ. 
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Topocad ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ 

ʚʽʜ ʟʙʦʨʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʽ ʧʽʜʦʩʥʦʚʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʧʨʦʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʜʣʷ 

ʚʠʥʝʩʝʥʥʷ ʚ ʥʘʪʫʨʫ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʚʠʢʦʥʘʚʯʦʾ ʟʡʦʤʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʚʝʩʴ ʬʫʥʢʮʽʦʥʘʣ ʧʨʦʛʨʘʤʠ ʨʦʟʜʽʣʝʥʦ ʟʘ ʤʦʜʫʣʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʽʜʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʘʚʪʦʨʠʟʦʚʘʥʠʤ ʜʠʣʝʨʦʤ Topocad ʻ 

ʢʦʤʧʘʥʽʷ ʋʢʨʛʝʦ-ʇʨʦʝʢʪ ʄʉ [2], ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʽʥʞʝʥʝʨʠ-

ʢʦʥʩʫʣʴʪʘʥʪʠ ʷʢʦʾ ʜʦʧʦʤʦʞʫʪʴ ʧʨʦʚʝʩʪʠ ʥʘʚʯʘʥʥʷ ʧʦ ʨʦʙʦʪʽ ʟ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʧʦʜʽʣʷʪʴʩʷ ʜʦʩʚʽʜʦʤ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɯʉ-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʆɹʋɼʆɺɯ 

ʎʀʌʈʆɺʀʍ ʇʃɸʅɯɺ 

ɻʝʦʽʥʬʦʨʤʘʮʽӢʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï (ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ) ï ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʟʜʽʡʩʥʝʥʥʷ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʩʪʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ ʪʘ ʧʦʙʫʜʦʚʘ ʨʽʟʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ 

https://uk.wikipedia.org/wiki/%D0%93%D0%86%D0%A1
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https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽ ʦʜʝʨʞʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʫ ʮʠʬʨʦʚʦʤʫ ʪʘ ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʷʜʽ - ʢʘʨʪ, ʘʪʣʘʩʽʚ, 

ʩʭʝʤ, ʢʘʨʪʦʛʨʘʤ, ʜʽʘʛʨʘʤ, ʧʨʦʬʽʣʽʚ ʪʦʱʦ. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʶʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʚʝʜʝʥʥʽ 

ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ, ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʢʘʜʘʩʪʨʫ ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʾ ʻ ʦʩʥʦʚʥʠʤʠ, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘ 

ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʽ ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʫ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʘʤʠʡ ʰʚʠʜʢʠʡ ʯʘʩ ʽ ʧʦʩʠʣʶʶʪʴ ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʢʦʦʨʜʠʥʘʪʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʙôʻʢʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʽ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʾʾ ʫ 

ʟʨʫʯʥʦʤʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʛʣʷʜʽ ï ʢʘʨʪʘʭ, ʦʙʨʦʙʣʝʥʠʭ 

ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʘʭ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʤʫ ʻ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʫʙʣʽʯʥʦʾ 

ʢʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ.  

ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ ʢʘʨʪʦʛʨʘʬʽʯʥʫ 

ʧʨʦʜʫʢʮʽʶ ʚ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʘʭ ï ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʰʘʨʠ, ʾʭ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʥʘʢʦʧʠʯʫʚʘʪʠ, ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ɻɯʉ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʶʪʴ ʮʠʬʨʦʚʽ 

ʢʘʨʪʠ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ ï ʨʘʩʪʨʠ, 

ʢʘʨʪʦʛʨʘʤʠ, ʩʭʝʤʠ, ʘʪʣʘʩʠ, ʪʦʱʦ. ʊʘʢ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʇʫʙʣʽʯʥʘ 

ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ, ʷʢʘ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʚ ʽʥʪʝʨʥʝʪʽ.  
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ʈʠʩ. 1. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʰʘʨʘʤʠ 

 

ɻɯʉ-ʽʥʬʦʨʤʘʮʽʷ ʮʝ ʧʨʦʩʪʦʨʦʚʘ, ʧʨʦʩʪʦʨʦʚʦ-ʨʦʟʧʦʜʽʣʴʥʘ, 

ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ ʽ ʷʢʘ ʧʦʚ'ʷʟʘʥʽ 

ʟʽ ʟʙʦʨʦʤ, ʟʙʝʨʝʞʝʥʥʷʤ, ʦʙʨʦʙʢʦʶ, ʘʥʘʣʽʟʦʤ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʽʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʩʪʚʦʨʝʥʥʷʤ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ: 
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ï ʢʘʜʘʩʪʨʘʭ ï ʟʝʤʝʣʴʥʦʤʫ, ʤʽʩʪʦʙʫʜʽʚʥʦʤʫ, ʚʦʜʥʦʤʫ, 

ʣʽʩʦʚʦʤʫ;  

ï ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʽ ʦʙôʻʢʪʽʚ; 

ï ʽʥʞʝʥʝʨʥʠʭ ʚʠʰʫʢʫʚʘʥʥʷʭ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷʭ; 

ï ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ (ʣʦʛʽʩʪʠʢʘ) ʽ ʟʚ'ʷʟʢʫ;  

ï ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʝʢʪʘʭ; 

ï ʜʝʨʞʘʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʦ ɻɯʉ ʚʽʜʥʦʩʷʪʴʩʷ ʦʙʨʦʙʣʝʥʽ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʰʣʷʭʦʤ ʾʭ 

ʜʝʰʠʬʨʫʚʘʥʥʷ. ɼʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʻ ʦʩʥʦʚʦʶ 

ɼʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʟʫʘʣʴʥʦ ʽ ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ - ʜʘʥʽ ɼɿɿ ʥʘʜʭʦʜʠʪʴ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ 

(ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ) ʫ ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧ`ʶʪʝʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 

(ɻɯʉ-ʪʝʭʥʦʣʦʛʽʷʤʠ). ʎʠʬʨʦʚʽ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʮʠʬʨʦʚʫ ʨʘʩʪʨʦʚʫ ʬʦʨʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʢʘʥʝʨʽʚ. ɼʦ ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʣʝʞʘʪʴ: 

ʪʝʢʩʪʫʨʘ, ʢʦʥʪʝʢʩʪ, ʬʦʨʤʘ ʽ ʩʪʨʫʢʪʫʨʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 
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ʈʠʩ. 2. ʎʠʬʨʦʚʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ɻɯʉ 

 

ʉʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʨʠʨʦʜʫ ʦʙ`ʻʢʪʽʚ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʢʪʨʘʣʴʥʽ ʦʙʨʘʟʠ 

ʪʠʧʽʚ ʧʦʢʨʠʪʪʽʚ ʢʣʘʩʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ. ʅʘ ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʴ  

ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ, ʟʘ ʷʢʠʤʠ ʤʠ ʚʠʟʥʘʯʠʣʠ ʪʝʨʠʪʦʨʽʶ 

(ʨʠʩʫʥʦʢ 3) 

ɻɯʉ  ʚʽʜ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, 

ʱʦ ʮʝ:  

ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤ;    

ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ,  

ï ʟʜʘʪʥʽ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ   

ɻɯʉ-ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʙʣʦʢʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ- ʪʝʭʥʦʣʦʛʽʡ. 

ʌʦʨʤʫʚʘʥʥʷ ʚ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚʘʭ ʽ ʦʨʛʘʥʽʟʘʮʽʷʭ ʛʨʫʧ 
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ʬʘʭʽʚʮʽʚ, ʷʢʽ ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʫ ʥʘʧʨʷʤʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʫ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

 

 

 

ʈʠʩ. 3.  ʂʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ  

 
ʈʠʩ. 4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʫ ʧʨʦʛʨʘʤʽ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʧʣʘʥʽʚ 
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ʈʠʩ. 5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, 

ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ 

 

 
ʈʠʩ. 6. ʉʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʜʦʩʣʽʜʞʝʥʥʷ  

 

ɺʠʩʥʦʚʦʢ ɿʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʽ ʻ ʥʝʦʙʭʽʜʥʠʤ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʩʫʯʘʩʥʠʭ ʫʤʦʚ 

ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʷʪʴ ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʾ. 
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ʋɼʂ: 625.7/.8 

ɻʫʥʴʢʦ ɯ.ʉ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʏʘʙʘʥʦʚ ɯ.ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɻʘʚʨʠʣʶʢ ʄ. ʆ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʀɹɯʈ ʄɽʊʆɼɯɺ ɯ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ʊɸ ɹʋɼɯɺʅʀʎʊɺɸ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ɯ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʇʆʈʋɼ 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ ʻ ʚʘʞʣʠʚʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʥʘʩʝʣʝʥʠʤʠ 

ʧʫʥʢʪʘʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʽʥʰʠʤʠ ʦʙ'ʻʢʪʘʤʠ.  

ʅʘʨʘʟʽ ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʩʠʩʪʝʤʥʠʭ, 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʠʢʣʠʢʽʚ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʥʝʝʬʝʢʪʠʚʥʠʤ ʷʢ 

ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʦʮʝʩ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʨʝʘʣʽʟʘʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʪʨʘʪ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʥʠʞʝʥʥʽ ʷʢʦʩʪʽ, ʨʽʚʥʷ 

ʙʝʟʧʝʯʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʦʱʦ. ɼʝʷʢʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʨʘʟʽ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʻ ʟʘʩʪʘʨʽʣʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʢʨʘʾʥʘʤʠ [1]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ, 

ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʤʽʩʮʝʚʽʩʪʴ, ʪʨʘʩʫ ʜʦʨʦʛʠ, 

ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ, ʽʥʞʝʥʝʨʥʽ ʩʧʦʨʫʜʠ ʪʦʱʦ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
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ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʘʤ ʽ ʙʫʜʽʚʝʣʴʥʠʢʘʤ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʽʪ. 

ɺʠʙʽʨ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜ ʪʠʧʫ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ, ʫʤʦʚ ʜʦʩʪʫʧʫ ʪʘ 

ʙʶʜʞʝʪʫ ʧʨʦʻʢʪʫ. ʆʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ: 

ï ʨʦʙʦʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ; 

ï ʨʦʙʦʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ, ʱʦʙ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ; 

ï ʨʦʙʦʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

ï ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʙʶʜʞʝʪʫ ʧʨʦʻʢʪʫ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ï ʮʝ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʻʢʪʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. 

ɼʦ ʧʨʦʛʨʘʤ ʜʣʷ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: 

ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʛʝʦʜʝʟʽʾ; 

ï ʪʘ ʽʥʰʽ. 

ɼʦ ʧʨʦʛʨʘʤ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ 

ʢʘʪʝʛʦʨʽʾ, ʷʢ: 
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ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʧʦʨʫʜ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ.  

ɼʦ ʧʨʦʛʨʘʤ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ 

ʢʘʪʝʛʦʨʽʾ: 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʢʦʰʪʦʨʠʩʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ.  

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ. 

ʅʘʧʨʠʢʣʘʜ, BIM-ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ 

ʤʦʜʝʣʽ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʘʤ ʽ ʙʫʜʽʚʝʣʴʥʠʢʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʚʟʘʻʤʦʜʽʶ 

ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙ'ʻʢʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. ɯʊ-ʪʝʭʥʦʣʦʛʽʾ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʻʢʪʥʽ ʪʘ ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʭʾʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ. ɸ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. 

ɸʣʝ ʧʝʨʝʜ ʚʠʙʦʨʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʬʘʭʽʚʮʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. EU BIM. ʇʦʩʽʙʥʠʢ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦʤʦʜʝʣʶʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʩʪʚʦʨʝʥʠʡ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʜʝʨʞʘʚʥʠʤ ʩʝʢʪʦʨʦʤ. 84 ʩ. 
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ʋɼʂ 69.002.5 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʊʘʻʥʢʦ ʆ.ʖ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɹʽʨʶʢʦʚ ɺ.ʆ. ʤ. ʍʘʨʢ̔ʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸʙʨʘʤʦʚʠʯ ɺ.ʇ., ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

ʊʆɺ çɸʚʪʦʤʘʛʽʩʪʨʘʣʴ-ʇʽʚʜʝʥʴè 

ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʅɯɺɽʃʖɺɸʅʅʗ ʋ 

ɼʆʈʆɾʅʔʆʄʋ ɹʋɼɯɺʅʀʎʊɺɯ 

ɹʫʜʽʚʥʠʮʪʚʦ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʻ ʙʘʟʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ 

ʦʙʫʤʦʚʣʶʻ ʬʦʨʤʫ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ [1]. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʱʦ, ʟʽ ʩʚʦʛʦ ʙʦʢʫ, ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʥʠʟʢʠ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɹʫʜʽʚʝʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ï 

ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʘʙʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ. ʋʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʢʣʠʢʘʥʝ ʩʧʨʠʷʪʠ 

ʨʦʟʨʦʙʣʝʥʥʶ ʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ, ʝʬʝʢʪʠʚʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʜʦʩʚʽʜʫ [1]. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʘʮʽ ʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. 

ʂʦʤʧʣʝʢʩʥʘ ʤʝʭʘʥʽʟʘʮʽʷ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʧʨʦʮʝʩʠ: ʦʩʥʦʚʥʽ ʡ 
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ʜʦʧʦʤʽʞʥʽ, ʚʘʞʢʽ ʡ ʪʨʫʜʦʤʽʩʪʢʽ ï ʚʠʢʦʥʫʶʪʴʩʷ ʤʘʰʠʥʘʤʠ ʘʙʦ 

ʢʦʤʧʣʝʢʪʦʤ ʤʘʰʠʥ. ʄʘʰʠʥʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʢʦʤʧʣʝʢʪ, ʤʘʶʪʴ 

ʙʫʪʠ ʧʦʜʽʙʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦ, ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʪʝʭʥʽʯʥʠʤ ʨʽʚʥʝʤ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʙʦʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʟʘʜʘʥʠʡ ʽ ʩʪʘʙʽʣʴʥʠʡ 

ʪʝʤʧ ʨʦʙʦʪʠ. 

ʇʦʢʘʟʥʠʢ ʨʽʚʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʨʦʙʽʪ, ʚʠʢʦʥʘʥʠʭ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ, 

ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʪʦʛʦ ʩʘʤʦʛʦ ʨʽʟʥʦʚʠʜʫ ʨʦʙʽʪ. ɼʣʷ ʟʝʤʣʷʥʠʭ 

ʨʦʙʽʪ ʜʦʩʷʛʥʫʪʦ ʙʣʠʟʴʢʦ 98,2 % ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʭʘʥʽʟʘʮʽʾ [1].  

ʇʠʪʦʤʘ ʚʘʛʘ ʨʫʯʥʦʾ ʧʨʘʮʽ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʩʝ ʦʜʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ. ʊʦʤʫ ʻ ʧʦʪʨʝʙʘ ʥʝ ʪʽʣʴʢʠ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʡ 

ʨʦʙʽʪ, ʘ ʡ ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʙʦ 

ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʟʘʚʞʜʠ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [1]. 

ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʙʽʣʴʰ 

ʞʦʨʩʪʢʽ ʪʝʨʤʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʨʘʟʦʤ ʟ 

ʥʝʩʪʘʯʝʶ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʩʪʘʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʩʫʯʘʩʥʦʾ 

ʟʝʤʣʝʨʠʡʥʦʾ ʪʝʭʥʽʢʠ [2]. 

ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʜʣʷ ʛʨʝʡʜʝʨʽʚ ʽ 

ʙʫʣʴʜʦʟʝʨʽʚ ï ʮʝ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʝʦʜʝʟʠʯʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʭʝʦʤʝʪʨʽʾ 

ʪʘ GPS ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʪʠʧʠ ʜʘʪʯʠʢʽʚ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʯʘʩʪʢʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. ʊʦʙʪʦ ʮʝ ʥʘʙʽʨ 

ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ, ʛʽʜʨʘʚʣʽʢʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʨʦʣʶ ʡ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʩʪʘʥʦʚʢʫ ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ 



124 

 

ʤʘʰʠʥʠ ʚ ʧʨʦʩʪʦʨʽ ʪʘʢ, ʷʢ ʮʴʦʛʦ ʚʠʤʘʛʘʻ ʟʘʚʜʘʥʥʷ ʘʙʦ ʧʨʦʻʢʪ, 

ʨʠʩ. 1.1 [3]. 

 

 

ʈʠʩ. 1.1 ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʜʣʷ 

ʛʨʝʡʜʝʨʽʚ ʽ ʙʫʣʴʜʦʟʝʨʽʚ [3] 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʽʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʽ 

ʨʽʟʥʦʚʠʜʠ ʨʽʰʝʥʴ [3]: 

ï 1D ʩʠʩʪʝʤʘ ï ʘʚʪʦʤʘʪʠʯʥʘ ʨʦʙʦʪʘ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ 

(ʧʨʦʩʪʦ ʚʠʪʨʠʤʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʘʙʦ ʫʭʠʣʫ ʨʦʙʦʯʦʛʦ 

ʝʣʝʤʝʥʪʘ); 

ï 2D ʩʠʩʪʝʤʘ ï ʨʦʙʦʪʘ ʚ ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ (ʫʩʪʘʥʦʚʢʘ 

ʧʝʨʝʚʠʱʝʥʥʷ ʽ ʥʘʭʠʣʫ, ʨʦʙʦʪʘ ʚ ʧʣʦʱʠʥʽ ʟ ʧʦʜʚʽʡʥʠʤ ʥʘʭʠʣʦʤ); 

ï 3D ʩʠʩʪʝʤʘ ï ʘʚʪʦʤʘʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ʧʝʨʝʚʠʱʝʥʥʷ ʽ 

ʥʘʭʠʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʪʘ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʤʘʰʠʥʠ. 
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ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʜʣʷ ʛʨʝʡʜʝʨʽʚ ʽ 

ʙʫʣʴʜʦʟʝʨʽʚ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʜʣʷ ʩʚʦʛʦ ʩʝʛʤʝʥʪʘ ʛʥʫʯʢʽʩʪʴ 

ʢʦʥʬʽʛʫʨʘʮʽʾ, ʪʦʙʪʦ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ (1D, 2D, 

3D), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʜʘʪʯʠʢʽʚ (ʣʘʟʝʨʥʽ 

ʧʨʠʡʤʘʯʽ, ʫ/ʟ ʜʘʪʯʠʢʠ, ʜʘʪʯʠʢʠ ʥʘʭʠʣʫ, ʜʘʪʯʠʢʠ ʟʩʫʚʫ ʽ 

ʧʦʚʦʨʦʪʫ), ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʘʤʝ ʪʦʡ ʨʝʞʠʤ ʨʦʙʽʪ, ʷʢʠʡ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʢʦʥʘʚʮʶ, ʢʨʽʤ ʮʴʦʛʦ ʩʫʤʽʩʥʽ ʟ ʥʘʡʰʠʨʰʠʤ 

ʩʧʝʢʪʨʦʤ ʪʝʭʥʽʢʠ. 

ʇʝʨʝʚʘʛʠ, ʦʜʝʨʞʫʚʘʥʽ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ [3]: 

ï ʚʠʥʷʪʦʢ ʧʝʨʝʨʦʙʦʢ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʾ 

ʤʘʪʝʨʽʘʣʽʚ; 

ï ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤ ʝʣʝʤʝʥʪʦʤ ʟʥʘʯʥʦ 

ʩʢʦʨʦʯʫʻ ʧʦʤʠʣʢʠ ʯʝʨʝʟ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʽ ʟʥʠʞʫʻ ʚʪʦʤʫ 

ʦʧʝʨʘʪʦʨʘ; 

ï ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʥʘ ʤʘʡʜʘʥʯʠʢʫ; 

ï ʝʢʦʥʦʤʽʷ ʧʘʣʴʥʦʛʦ; 

ï ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʝʣʝʤʝʥʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʩʽ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 2D ʩʠʩʪʝʤ. 3D ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʛʨʝʡʜʝʨʽʚ ʽ 

ʙʫʣʴʜʦʟʝʨʽʚ ï ʮʝ ʩʠʩʪʝʤʠ 2D ʥʽʚʝʣʶʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʪʘʢʦʞ 

ʧʦʣʦʞʝʥʥʷ ʤʘʰʠʥʠ ʽ ʪʨʘʻʢʪʦʨʽʶ ʾʾ ʨʫʭʫ, ʚʠʢʣʶʯʘʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʘʟʦʚʠʭ ʣʽʥʽʡ. ɺʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʟʘʚʜʘʥʥʷ 

ʥʘʧʨʷʤʫ ʤʽʩʪʷʪʴʩʷ ʚ ʧʨʦʻʢʪʽ. ʂʦʤʘʥʜʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʚ 
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ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʜʘʶʪʴʩʷ ʥʘ ʙʦʨʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨ ʤʘʰʠʥʠ ʥʘ 

ʦʩʥʦʚʽ ʚʠʤʽʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ ʘʙʦ 

ʚʠʩʦʢʦʪʦʯʥʦʛʦ GPS ʧʨʠʡʤʘʯʘ ʥʘ ʙʦʨʪʫ ʪʝʭʥʽʢʠ. 

ʗʢ ʮʝ ʧʨʘʮʶʻ: GPS ʘʙʦ ʪʘʭʝʦʤʝʪʨ ʚʠʜʘʻ ʢʦʦʨʜʠʥʘʪʠ ʥʘ 

ʙʦʨʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨ, ʪʘʤ ʚʦʥʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʧʨʦʻʢʪʥʦʶ 

ʤʦʜʝʣʣʶ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʽʚʥʷʥʥʷ ʡ ʘʥʘʣʽʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʘʰʠʥʠ [3]. 

ɼʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʘʤʝ 3D ʩʠʩʪʝʤ 

[3]: 

ï ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ; 

ï ʤʘʢʩʠʤʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʙʽʪ; 

ï ʝʢʦʥʦʤʽʷ ʢʦʰʪʽʚ.  

ʉʠʩʪʝʤʘ 3D ʥʽʚʝʣʶʚʘʥʥʷ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ 

[3]: 

ï ʘʧʘʨʘʪʫʨʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʘʰʠʥʠ 

(ʜʘʪʯʠʢʠ ʥʘ ʤʘʰʠʥʽ ʽ ʩʪʘʮʽʦʥʘʨʥʘ ʙʘʟʦʚʘ ʩʪʘʥʮʽʷ); 

ï ʙʦʨʪʦʚʠʡ ʢʦʤʧôʶʪʝʨ; 

ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʙʫʣʴʜʦʟʝʨʘʤʠ ʽ 

ʝʢʩʢʘʚʘʪʦʨʘʤʠ, ʬʦʨʤʫʚʘʥʥʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʘʚʪʦʛʨʝʡʜʝʨʘʤʠ ʽ 

ʘʩʬʘʣʴʪʦʫʢʣʘʜʘʯʘʤʠ. ɰʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʢʦʪʢʠ, ʩʢʨʝʧʝʨʠ, 

ʪʨʠʤʝʨʠ ʽ ʜʦʨʦʞʥʽ ʬʨʝʟʠ. ɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ 

ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ ʚʠʧʫʩʢʘʶʪʴ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ 

MOBA, Lieca Geosystems, Topcon Positioning Systems, Trimble, 

AccuGrade [3]. 
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ʈʠʩ. 1.2 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ  

3D ʥʽʚʝʣʶʚʘʥʥʷ ʜʣʷ ʛʨʝʡʜʝʨʫ [3] 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ, ʜʦʧʦʤʘʛʘʻ 

ʧʨʘʮʶʚʘʪʠ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʢʦʤʧʘʥʽʾ 

Caterpillar ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʦʾ ʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʝʢʩʢʘʚʘʪʦʨʥʠʢʘ ʥʘ 22-35 %. ʁʦʤʫ ʥʝ 

ʧʦʪʨʽʙʥʦ ʧʝʨʽʦʜʠʯʥʦ ʟʘʣʠʰʘʪʠ ʢʘʙʽʥʫ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʛʣʠʙʠʥʫ. 

ʅʝʤʘʻ ʟʫʧʠʥʦʢ, ʧʨʠ ʷʢʠʭ ʤʘʰʠʥʘ ʩʧʦʞʠʚʘʻ ʧʘʣʴʥʝ ʥʘ ʭʦʣʦʩʪʦʤʫ 

ʭʦʜʫ. ɸ 3D-ʩʠʩʪʝʤʘ ʥʽʚʝʣʶʚʘʥʥʷ ʜʣʷ ʝʢʩʢʘʚʘʪʦʨʘ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ 45 %. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʥʽʚʝʣʶʚʘʥʥʷ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʜʦʨʦʞʥʽʭ ʨʦʙʽʪ ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢʽʩʪʴ, 

ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʦʩʣʫʛ ʩʪʦʨʦʥʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʧʘʣʠʚʦ [3]. 
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ʂʦʟʘʨʯʫʢ ɯ.ɸ.  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɺ ʇʈʆɽʂʊɸʍ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɿʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʻ ʪʨʽʱʠʥʠ. 

ɺʦʜʘ, ʱʦ ʧʨʦʥʠʢʘʻ ʚ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʧʦʨʦʞʥʠʥʠ ʥʘ ʜʦʨʦʟʽ, ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ. 

ʇʨʠ ʨʦʟʤʦʨʦʞʫʚʘʥʥʽ ʚʦʜʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʟʘʣʠʰʘʶʯʠ ʚ 

ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʽ ʪʨʽʱʠʥʠ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʨʦʛʠ 

ʪʨʽʱʠʥʠ ʩʪʘʶʪʴ ʜʦʚʰʠʤʠ, ʛʣʠʙʰʠʤʠ ʽ ʰʠʨʰʠʤʠ, ʯʝʨʝʟ ʱʦ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʧʦʪʨʽʙʝʥ ʨʝʤʦʥʪ. ɿʫʩʠʣʣʷ ʩʦʪʝʥʴ 
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ʥʦʚʘʪʦʨʽʚ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʪʨʽʱʠʥ. ʇʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ 

ʾʭ ʫʩʫʥʝʥʥʷ, ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ, ʱʦ 

ʩʘʤʦʚʽʜʥʦʚʣʶʻʪʴʩʷ. 

ɺʯʝʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʽʩʪʘ ɼʝʣʬʪ (ɻʦʣʣʘʥʜʽʷ) 

ʧʨʦʧʦʥʫʶʪʴ ʚʚʝʩʪʠ ʜʦ ʩʢʣʘʜʫ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʫʢʣʘʜʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚʦʣʦʢʥʘ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʝʣʝʢʪʨʠʢʫ, ʚ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʤʢʥʫʪʠʭ ʢʦʥʪʫʨʽʚ. ʇʨʠ ʨʝʤʦʥʪʽ ʯʝʨʝʟ ʚʦʣʦʢʥʘ-

ʥʘʧʦʚʥʶʚʘʯʽ ʥʘʚʢʦʣʦ ʪʨʽʱʠʥʠ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ, ʽ ʚ ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʽ ʛʝʥʝʨʫʻʪʴʩʷ ʪʝʧʣʦ ʪʘʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚ'ʷʞʫʯʝ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʧʣʘʚʠʪʴʩʷ ʽ ʟʘʧʦʚʥʶʻ ʪʨʽʱʠʥʫ. 

ʐʚʝʡʮʘʨʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠ ʜʦʨʦʞʥʴʦʤʫ ʨʝʤʦʥʪʽ ʥʘʥʦʯʘʩʪʢʠ ʦʢʩʠʜʫ ʟʘʣʽʟʘ. 

ʅʘʥʦʯʘʩʪʠʥʢʠ ʚʚʦʜʷʪʴ ʚ ʦʙʣʘʩʪʴ ʪʨʽʱʠʥ ʽ ʧʽʜʜʘʶʪʴ ʜʽʾ ʟʤʽʥʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʄʘʪʝʨʽʘʣ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ 

ʽ ʚʽʜʥʦʚʣʶʻʪʴʩʷ - ʥʘ ʟʘʢʣʘʜʝʥʥʷ ʦʜʥʽʻʾ ʪʨʽʱʠʥʠ ʧʦʪʨʽʙʥʦ 

ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ. 

ɺʯʝʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʽʥʥʝʩʦʪʠ-ɼʫʣʫʪ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʧʨʠ ʟʘʢʣʘʜʝʥʥʽ ʜʦʨʦʞʥʽʭ ʪʨʽʱʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʩʮʝʚʫ 

ʟʘʣʽʟʥʫ ʨʫʜʫ, ʱʦ ʤʽʩʪʠʪʴ ʤʘʛʥʝʪʠʪ (1-2%), ʙʽʪʫʤ, ʢʨʠʭʪʫ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʜʦʨʦʞʥʽʭ ʪʘ ʪʨʦʪʫʘʨʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ 

ʯʝʨʝʧʠʮʽ. ʇʽʩʣʷ ʟʘʢʣʘʜʝʥʥʷ ʩʫʤʽʰʰʶ ʪʨʽʱʠʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʙʣʦʢʫ. ɼʽʣʷʥʢʘ ʜʦʨʦʛʠ, 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʚʪʦʨʥʦʛʦ 

ʨʝʤʦʥʪʫ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʚʰʝ, ʥʽʞ ʚʽʜʥʦʚʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʟ ʙʽʪʫʤʫ ʪʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 
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ʉʧʦʩʽʙ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʘʚʪʦʰʣʷʭʽʚ 

ʚʦʜʦʶ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʜʦ ʪʨʽʱʠʥ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʯʝʥʽ ʟʽ ʩʭʽʜʥʠʭ ʢʨʘʾʥ. ɿʘʤʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ï ʜʽʘʪʦʤʽʪ. ɿʙʫʜʦʚʘʥʽ ʟ ʥʴʦʛʦ ʜʦʨʦʛʠ 

ʚʽʜʰʪʦʚʭʫʶʪʴ ʚʦʜʫ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ. ɼʦ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʮʝʡ ʤʘʪʝʨʽʘʣ ʪʘʢʦʞ ʥʝʩʧʨʠʡʥʷʪʣʠʚʠʡ. 

ɼʽʘʪʦʤʽʪ - ʢʨʝʤʥʽʻʚʘ ʧʦʨʦʜʘ, ʱʦ ʤʘʻ ʚʠʩʦʢʽ ʘʜʩʦʨʙʮʽʡʥʽ ʪʘ 

ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʢʣʘʜʠ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʝʣʠʯʝʟʥʽ ʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ, ʚʠʜʦʙʫʪʦʢ ʜʽʘʪʦʤʽʪʫ ʦʙʭʦʜʠʪʴʩʷ 

ʥʝʜʦʨʦʛʦ. 

ʄʦʩʪʠ, ʝʩʪʘʢʘʜʠ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʥʘʡʚʘʞʣʠʚʽʰʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ. 

ʎʽʢʘʚʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʮʥʦʛʦ ʙʝʪʦʥʫ Ductal, 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʘʥʽʻʶ LafargeHolcim. ʄʽʮʥʽʩʪʴ ʮʴʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʪʠʩʢ ʩʪʘʥʦʚʠʪʴ 130-150 ʄʇʘ. Ductal 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ UHPC, ʫʣʴʪʨʘʚʠʩʦʢʦʤʽʮʥʠʡ ʙʝʪʦʥ, 

ʜʦʟʚʦʣʷʶʯʠ ʦʪʨʠʤʫʚʘʪʠ ʟ ʥʴʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʪʦʥʰʝ 

ʪʘ ʣʝʛʰʝ, ʥʽʞ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʙʝʪʦʥʫ. ɹʝʪʦʥ Ductal 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʩʪʽʚ, ʜʦʨʦʞʥʽʭ ʨʦʟʚ'ʷʟʦʢ, 

ʝʩʪʘʢʘʜ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʴʦʛʦ ʝʣʝʤʝʥʪʠ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʚʘʛʫ, Ductal ʤʘʻ ʨʝʢʦʨʜʥʦ ʥʠʟʴʢʠʡ 

ʧʦʢʘʟʥʠʢ ʧʦʨʠʩʪʦʩʪʽ, ʥʝ ʩʭʠʣʴʥʠʡ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʽ ʣʝʛʢʦ 

ʚʠʪʨʠʤʫʻ ʚʧʣʠʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
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ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Ductal ʪʘʢʦʞ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʋ ʜʦʨʦʞʥʴʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʤʝʪʦʜʠ ʟʤʽʮʥʝʥʥʷ ʥʘʩʠʧʽʚ, ʩʭʠʣʽʚ, ʫʢʦʩʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʮʽʡ ʛʘʣʫʟʽ ʪʘʢʦʞ ʻ ʮʽʢʘʚʽ ʨʽʰʝʥʥʷ. 

ʋ 2018 ʨʦʮʽ ʜʦ ʧ'ʷʪʽʨʢʠ ʚʠʥʘʭʦʜʽʚ, ʷʢʽ ʨʦʙʣʷʪʴ ʩʚʽʪ ʯʠʩʪʽʰʠʤ ʽ 

ʢʦʤʬʦʨʪʥʽʰʠʤ, ʫʚʽʡʰʣʦ ʙʝʪʦʥʥʝ ʧʦʣʦʪʥʦ Concrete Canvas, 

ʨʦʟʨʦʙʣʝʥʝ ʚʯʝʥʠʤʠ ʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ɿʘ ʨʦʢʠ, ʱʦ ʤʠʥʫʣʠ ʟ 

ʪʦʛʦ ʯʘʩʫ, ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥʷ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɹʝʪʦʥʥʝ ʧʦʣʦʪʥʦ 

Concrete Canvas ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʘ ʪʝʢʩʪʠʣʴʥʽ ʰʘʨʠ ʟ ʥʘʯʠʥʢʦʶ ʽʟ 

ʩʫʭʦʾ ʮʝʤʝʥʪʥʦʾ ʩʫʤʽʰʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʐʘʨʠ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʪʝʢʩʪʠʣʴʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ɿ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʧʦʣʦʪʥʦ 

ʚʢʨʠʪʝ ʰʘʨʦʤ ʇɺʍ. 

ʇʦʣʦʪʥʦ ʜʦʙʨʝ ʛʥʝʪʴʩʷ ʽ ʣʝʛʢʦ ʨʦʟʢʦʯʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʦʶ 

ʧʦʚʝʨʭʥʝʶ. ʁʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʶʪʴʩʷ ʯʝʨʝʟ 

ʢʣ̔ʴʢʘ ʛʦʜʠʥ ʧʽʩʣʷ ʟʤʦʯʫʚʘʥʥʷ ʚʦʜʦʶ. ʎʝʤʝʥʪʥʘ ʩʫʤʽʰ 

ʟʘʩʪʠʛʘʻ ï ʽ ʧʦʣʦʪʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʤʽʮʥʠʡ ʰʘʨ ʘʨʤʦʚʘʥʦʛʦ 

ʙʝʪʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʤʽʮʥʝ, ʜʦʚʛʦʚʽʯʥʝ, 

ʩʪʽʡʢʝ ʜʦ ʨʽʟʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʢʨʠʪʪʷ ʜʦʩʪʘʪʥʴʦ 

ʨʫʣʦʥʫ ʙʝʪʦʥʥʦʛʦ ʧʦʣʦʪʥʘ Concrete Canvas. ɼʣʷ ʢʨʽʧʣʝʥʥʷ 

ʙʝʪʦʥʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʠʯʘʡʥʽ ʘʥʢʝʨʠ 

ʘʙʦ ʩʪʘʣʝʚʽ ʢʽʣʢʠ ʟ ʢʘʧʝʣʶʰʢʘʤʠ, ʱʦʙ ʩʢʨʽʧʠʪʠ ʰʘʨʠ ʤʽʞ 

ʩʦʙʦʶ ï ʛʝʨʤʝʪʠʢ ʯʠ ʙʫʜʽʚʝʣʴʥʠʡ ʨʦʟʯʠʥ. ʆʪʨʠʤʘʥʝ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ ʧʦʢʨʠʪʪʷ ʤʽʮʥʽʰʝ ʪʦʨʢʨʝʪʙʝʪʦʥʫ, ʥʝ ʧʨʦʧʫʩʢʘʻ 

ʚʦʣʦʛʫ, ʩʪʽʡʢʝ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʠʪʨʠʤʫʻ ʜʦ 300 ʮʠʢʣʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ 
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ʚʽʜʪʘʚʘʥʥʷ. ʋʢʣʘʜʘʥʥʷ Concrete Canvas ʨʦʙʠʪʴʩʷ ʪʘʢ, ʱʦʙ ʢʨʘʡ 

ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʣʷʥʢʠ ʧʝʨʝʢʨʠʚʘʚ ʢʨʘʡ ʥʘʩʪʫʧʥʦʾ ʜʣʷ ʾʭʥʴʦʛʦ 

ʧʦʜʘʣʴʰʦʛʦ ʩʢʨʽʧʣʝʥʥʷ ʤʽʞ ʩʦʙʦʶ, ʫʪʚʦʨʶʶʯʠ ʩʪʠʢʠ, ʷʢʽ 

ʫʩʢʣʘʜʥʶʶʪʴ ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʘ 

ʘʚʪʦʜʦʨʦʛʘ ʥʘʙʘʛʘʪʦ ʜʦʨʦʞʯʘ ʟʘ ʤʦʥʦʣʽʪʥʫ ʙʝʪʦʥʥʫ. ɸ ʦʩʴ ʜʣʷ 

ʟʤʽʮʥʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʦʥʘ 

ʧʽʜʭʦʜʠʪʴ ʽʜʝʘʣʴʥʦ. 
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ʅɸʇʈʗʄʀ ʇʈʆʉʊʆʈʆɺʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈʀʅʂʋ 

ʅɽʈʋʍʆʄʆʉʊɯ ʋʂʈɸɰʅʀ 

ʈʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʦʶ ʛʘʣʫʟʟʶ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʞʠʪʪʽ 

ʛʨʦʤʘʜʷʥ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʞʠʪʣʘ ʪʘ ʢʦʤʝʨʮʽʡʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʩʪʘʻ ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ, ʘʜʞʝ ʧʦʩʪʽʡʥʦ ʜʽʶʪʴ 
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ʧʨʦʮʝʩʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʘ ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʮʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʧʠʪ ʽ 

ʧʨʦʧʦʟʠʮʽʶ ʥʘ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʇʨʦʩʪʦʨʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʴʦʛʦ ʨʠʥʢʫ ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʋʢʨʘʾʥʠ [1]. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʻ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʽʥ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʽʛ, ʟʘʣʽʟʥʠʮʴ, ʘʝʨʦʧʦʨʪʽʚ, ʤʝʪʨʦʧʦʣʽʪʝʥʽʚ, ʘ 

ʪʘʢʦʞ ʽʥʰʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ɿʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʞʠʪʣʘ 

ʪʘ ʢʦʤʝʨʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʘʞʣʠʚʠʡ ʜʣʷ ʧʦʢʫʧʮʽʚ, ʘ ʨʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʮʽʥʠ ʪʘ ʧʦʧʠʪ ʥʘ 

ʥʝʨʫʭʦʤʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʇʨʽʦʨʠʪʝʪʥʦʶ ʟʘʜʘʯʝʶ ʢʝʨʽʚʥʠʭ 

ʦʨʛʘʥʽʚ ʤʽʩʪ ʪʘ ʛʨʦʤʘʜ ʻ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʽ ʩʝʣʠʱ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʦʧʠʪ ʥʘ ʞʠʪʣʦ ʪʘ ʢʦʤʝʨʮʽʡʥʫ ʥʝʨʫʭʦʤʽʩʪʴ. ɺʦʥʠ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʜʣʷ ʞʠʪʣʦʚʦʛʦ ʪʘ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ 

ʤʝʰʢʘʥʮʽʚ ʽ ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʽʥʪʝʨʝʩʽʚ 

ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʚʘʞʣʠʚʦ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɺʦʥʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʪʘ 

ʧʨʘʚʠʣ ʱʦʜʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʧʨʦʜʘʞʫ ʪʘ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ. ʂʨʽʤ 

ʪʦʛʦ, ʚʘʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ 

ʪʘ ʩʚʦʻʯʘʩʥʝ ʫʢʣʘʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʛʦʜ. 
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ʈʦʟʚʠʪʦʢ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʝʛʽʦʥʽʚ. ɺʣʘʜʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ 

ʦʙʣʘʩʪʝʡ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ. ʎʝ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʝʢʪʠ ʪʘ 

ʽʥʰʽ ʟʘʭʦʜʠ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʠʭ ʨʝʛʽʦʥʘʭ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ 

ʥʝʨʫʭʦʤʽʩʪʴ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʈʠʥʦʢ 

ʥʝʨʫʭʦʤʦʩʪʽ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘʢʽ ʽʥʽʮʽʘʪʠʚʠ, ʩʧʨʠʷʶʯʠ 

ʩʪʚʦʨʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʟʤʝʥʰʝʥʥʶ 

ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʽʥʥʦʚʘʮʽʡ ʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʥʝʨʫʭʦʤʦʩʪʽ. ʇʣʘʪʬʦʨʤʠ ʜʣʷ 

ʧʦʰʫʢʫ, ʧʨʦʜʘʞʫ ʪʘ ʦʨʝʥʜʠ ʥʝʨʫʭʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ 

ʦʥʣʘʡʥ-ʨʝʻʩʪʨʘʮʽʾ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩʠ ʜʣʷ 

ʢʣʽʻʥʪʽʚ ʽ ʟʤʝʥʰʫʶʪʴ ʙʶʨʦʢʨʘʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ. ʎʝ ʩʧʨʠʷʻ 

ʟʨʦʩʪʘʥʥʶ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʧʦʢʫʧʮʽʚ ʪʘ ʧʨʦʜʘʚʮʽʚ. 

ʄʦʣʦʜʽ ʩʽʤ'ʾ ʯʘʩʪʦ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ 

ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʞʠʪʣʘ. ɼʝʨʞʘʚʘ ʧʦʚʠʥʥʘ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʘʩʧʝʢʪʽ 

ʥʘʜʘʚʘʪʠ ʧʽʣʴʛʠ, ʩʫʙʩʠʜʽʾ ʘʙʦ ʽʥʰʽ ʬʽʥʘʥʩʦʚʽ ʟʘʭʦʜʠ ʜʣʷ 

ʩʧʨʠʷʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʞʠʪʣʘ ʜʣʷ ʤʦʣʦʜʠʭ ʩʽʤʝʡ. ʎʝ ʜʦʧʦʤʦʞʝ 

ʩʪʚʦʨʠʪʠ ʩʪʘʙʽʣʴʥʽʰʽ ʪʘ ʧʨʦʮʚʽʪʘʶʯʽ ʛʨʦʤʘʜʠ. 

ʊʘʢʦʞ, ʩʦʮʽʘʣʴʥʝ ʞʠʪʣʦ ʜʣʷ ʧʦʪʨʝʙʫʶʯʠʭ ʛʨʦʤʘʜʷʥ ʻ 

ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ. ɺʣʘʜʘ ʧʦʚʠʥʥʘ ʚʠʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʣʘ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʞʠʪʪʻʚʦ 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 



135 

 

ɼʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʻ ʥʘʧʨʷʤ ʽʥʚʝʩʪʫʚʘʥʥʷ ʫ ʨʦʟʚʠʪʦʢ 

ʛʨʦʤʘʜ. ʈʦʟʚʠʪʦʢ ʛʨʦʤʘʜ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʩʚʽʪʫ, 

ʢʫʣʴʪʫʨʫ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʨʘʡʦʥʽʚ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʝʨʫʭʦʤʽʩʪʴ. ɼʝʨʞʘʚʘ ʪʘ 

ʙʽʟʥʝʩ ʧʦʚʠʥʥʽ ʩʧʽʣʴʥʦ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʠʚʘʙʣʠʚʠʭ ʨʠʥʢʽʚ ʥʝʨʫʭʦʤʦʩʪʽ [2]. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʛʨʦʤʘʜʷʥ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʨʠʥʦʢ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʾʭ ʧʨʘʚʘ ʪʘ ʦʙʦʚ'ʷʟʢʠ ʱʦʜʦ ʧʦʢʫʧʢʠ ʪʘ ʧʨʦʜʘʞʫ 

ʥʝʨʫʭʦʤʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʟʙʽʣʴʰʠʪʠ ʾʭʥʶ ʦʩʚʽʯʝʥʽʩʪʴ ʽ 

ʟʘʭʠʱʝʥʽʩʪʴ ʥʘ ʮʴʦʤʫ ʨʠʥʢʫ. ɺʣʘʜʘ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʥʘʜʘʚʘʪʠ ʢʦʥʩʫʣʴʪʘʮʽʾ 

ʜʣʷ ʛʨʦʤʘʜʷʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʥʦʢ ʥʝʨʫʭʦʤʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʫʟʛʦʜʞʝʥʝ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ, 

ʧʽʜʪʨʠʤʢʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʻ 

ʚʘʞʣʠʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʪʘ ʫʩʧʽʰʥʦʛʦ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʧʽʚʧʨʘʮʷ ʚʩʽʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʻ ʢʣʶʯʝʤ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. 
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THE SCATTERING ANALYZE OF ACOUSTIC AND RADAR 

WAVES AND ELECTROSTATIC PROBLEMS IN THREE -

DIMENSIONAL STRUCTURES OF ROTATION  

The purpose of our research was to present a complex 

mathematical structure and the scattering analyze of acoustic and 

radar waves and electrostatic problems in three-dimensional 

structures of rotation. These structures, formed by rotating curves of 

arbitrary shape and having coaxial holes at both ends, create a 

topologically double connected surface. The internal flexibility of the 

design allows consideration of a wide range of conductors and 

dissipators commonly encountered in practical applications. 

In addition, we investigated objects complementary to 

double-bonded structures, an example of which is a parallel disk 

capacitor. The study of open structures using purely numerical 

methods leads to the formulation of the Fredholm integral equation 

of the first kind. However, this approach creates numerical problems 

and can produce solutions that do not have a physical 
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correspondence, in particular due to the presence of edges, which 

makes improving the accuracy a difficult task. 

To overcome these problems, the method of analytic 

regularization (MAR), a semi-analytical semi-numerical method, has 

been proposed. This method transforms the initial problem into an 

infinite system of linear algebraic equations of the second kind. 

Based on the theory of triple series equations involving Jacobi 

polynomials and the integral Abel transform, this approach has 

previously been used to solve problems of electrostatics and wave 

scattering for canonical structures and single-aperture cavities. The 

resulting system can be solved with a predetermined accuracy using 

a reduction technique. The development of object-oriented software, 

which takes into account various structures and parameters of the 

problem, simplifies numerical studies. 

The adaptability of the proposed approach encourages the 

study of practical problems. Capacitance and potential distribution 

calculations for commonly used conductors, including spheroidal 

barrels, finite open cylinders, truncated cones, and parallel disk 

capacitors, show excellent agreement with established literature 

results. The study extends to modifications of these structures, 

providing insight into how electrostatic characteristics evolve with 

shape changes. 

In addition to electrostatics, our thoughts delve into the study 

of scattering of acoustic waves from soft objects. The MAR 

approach facilitates the determination of the full spectral portrait of 

the scatterer, enabling the calculation of the complex eigenvalues of 

the cavity. Scattering characteristics such as sonar and bistatic cross 
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sections as well as field distributions are calculated and analyzed for 

a variety of objects. 

The research we present serves many purposes. From a 

mathematical point of view, the formulation and rigorous solution of 

the problem relate to a complex problem in mathematical physics. 

Over time, these solutions become objects of further study in applied 

and computational mathematics, where theoretically efficient 

solutions are transformed into highly efficient computing programs. 

Furthermore, the value of these methods lies in their 

potential to extend the capabilities of existing methods for the 

analysis of practical problems. If the developed computer codes turn 

out to be more effective, they will expand the possibilities in the 

design of new technical devices. Furthermore, if these codes are 

more accurate, they serve as reference solutions, offering accurate 

investigations of new problems and validating results obtained by 

approximate engineering methods or purely numerical methods. 

Specific studies illustrate the rigorous solutions required in 

electrostatics, especially for charged open hollow "tubular" 

conductors of variable cross-section. They can model the elements of 

electrostatic lenses or electrostatic filters, where highly accurate 

calculations of the electrostatic potential are crucial to the design of 

efficient devices. 

Constant interest in the study of acoustic scattering by 

resonant objects arises from the need to improve the accuracy of 

target recognition. This interest is especially relevant for the 

recognition of underwater targets. Progress in this field is achieved 

due to the study of the spectral characteristics of various resonant 
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objects, which allows predicting their resonant response in certain 

frequency ranges relevant to acoustic radiation. The study is focused 

on the spectral characteristics of open hollow axisymmetric cavities 

with soft walls in order to obtain a method of accurate calculation of 

complex eigenvalues in the diffraction frequency range for open 

cavities of arbitrary shape. 

 

 

 

 

 

 

 

ʋɼʂ: 528.4 

ʂʘʟʘʯʝʥʢʦ ɼ.ɸ, ʂʦʨʩʫʥ ʇ.ʄ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʘʟʘʯʝʥʢʦ ɺ.ɸ. , ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤ. ʆ.ʄ. ɹʝʢʝʪʦʚʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ ʇɯɼ ʏɸʉ  

ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʎɸʈʀʏɸʅʉʔʂʆɰ ʆɹôɭɼʅɸʅʆɰ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ ɼʅɯʇʈʆɺʉʔʂʆʆ 

ʈɸʁʆʅʋ ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ  

ʆʩʥʦʚʥʘ ʽʜʝʷ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʚʣʘʜʠ ʙʫʣʦ ʟʤʝʥʰʝʥʥʷ 
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ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʷʚ ʢʨʘʾʥʘʭ ʉʚʽʪʫ ï ʧʨʝʬʝʢʪʽʚ. ʊʦʤʫ ʪʘʢʽ ʨʝʬʦʨʤʠ 

ʧʦ-ʥʦʚʦʤʫ ʩʪʘʥʦʚʠʪʴ ʤʽʩʮʝʚʝ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ 
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ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ. ɿʘ ʯʘʩʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʤʽʥʠʣʠʩʷ ʤʝʞʽ ʨʘʡʦʥʽʚ, 

ʩʽʣʴʩʴʢʠʭ, ʩʝʣʠʱʥʠʭ ʨʘʜ. ʈʘʡʦʥʠ ʦʙôʻʜʥʘʣʠʩʷ, ʩʪʘʣʠ ʙʽʣʴʰʠʤʠ ʽ 

ʢʽʣʴʢʽʩʪʴ ʾʭ ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ (ʨʠʩʫʥʦʢ 1).  

ʎʘʨʠʯʘʥʩʴʢʘ ʩʝʣʠʱʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʴʦʛʦ  ʎʘʨʠʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʋʢʨʘʾʥʽ ï ʟʘʨʘʟ ɼʥʽʧʨʦʚʩʴʢʠʡ ʨʘʡʦʥ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʮʝʥʪʨ -  

ʩʤʪ ʎʘʨʠʯʘʥʢʘ. ʇʣʦʱʘ ʛʨʦʤʘʜʠ ʩʪʘʥʦʚʠʪʴ  453,5 ʢʤĮ, ʘʙʦ 

45 354ʛʘ ʇʨʦʞʠʚʘʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ ʛʨʦʤʘʜʽ  ʥʘʣʽʯʫʻʪʴʩʷ  

14 980 ʤʝʰʢʘʥʮʽʚ. ʎʘʨʠʯʘʥʩʴʢʘ ʩʝʣʠʱʥʘ ʊɻ ʫʪʚʦʨʠʣʘʩʷ 

ʚ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʽ  ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ  ʦʙʣʘʩʪʽ  16 ʩʝʨʧʥʷ 

2016 ʨʦʢʫ ʰʣʷʭʦʤ ʦʙ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʘʜ ʢʦʣʠʰʥʴʦʛʦ 

ʘ)  

ʙ) 

ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʡʦʥʽʚ ʜʦ ʮʝʥʪʨʘʣʽʟʘʮʽʾ ï ʘ),  

https://uk.wikipedia.org/wiki/%D0%A6%D0%B0%D1%80%D0%B8%D1%87%D0%B0%D0%BD%D0%BA%D0%B0_(%D1%81%D0%BC%D1%82)
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_(%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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ʢʘʨʪʘ ʨʘʡʥʽʚ ʧʽʩʣʷ ʜʝʮʝʥʨʘʣʽʟʘʮʽʾ ï ʙ) 

ʎʘʨʠʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʆʙôʻʜʥʘʥʥʷʤ ʨʘʜ ʎʘʨʠʯʘʥʩʴʢʦʾ 

ʩʝʣʠʱʥʦʾ ʨʘʜʠ, ɹʘʙʘʡʢʽʚʩʴʢʦʾ, ʄʠʭʘʡʣʽʚʩʴʢʦʾ,  ʇʨʷʜʽʚʩʴʢʦʾ, 

ʖʨ'ʾʚʩʴʢʦʾ ʩʽʣɹʩʴʢʠʭ ʨʘʜ ʢʦʣʠʰʥʴʦʛʦ ʎʘʨʠʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʦ 

ʩʢʣʘʜʫ ʛʨʦʤʘʜʠ ʫʚʽʡʰʣʠ 22 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʠ.  

ɿ ʧʦʷʚʦʶ ʥʦʚʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ ʟôʷʚʠʣʘʩʴ ʧʦʪʨʝʙʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʘ  ʙ ʬʦʨʤʫʚʘʣʘ 

ʟʘʤʢʥʝʥʫ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ, ʚʽʜʦʢʨʝʤʣʝʥʫ ʩʫʩʽʜʥʽʤʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ  ʽ ʤʘʣʘ ʩʚʦʶ ʥʘʟʚʫ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʤʦʚʥʠʢʠ ï ʩʽʣʴʩʴʢʽ, ʩʝʣʠʱʥʽ, ʤʽʩʴʢʽ ʨʘʜʠ 

ʫʢʣʘʜʘʶʪʴ ʜʦʛʦʚʽʨ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʪʘ 

ʟʝʤʣʝʚʧʦʨʷʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ï çʇʨʦʝʢʪʫ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ (ʟʤʽʥʠ) ʤʝʞ ʦʙôʻʜʥʘʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠè. 

ʎʘʨʠʯʘʥʩʴʢʦʶ ʆʊɻ ʙʫʣʦ ʫʢʣʘʜʝʥʦ ʜʦʛʦʚʽʨ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʪʘʢʦʛʦ ʧʨʦʝʢʪʫ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʛʨʦʤʘʜʠ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʫ 

ɼʝʨʞʘʚʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ. ʑʨʦʝʢʪ ʟʝʤʣʝʫʩʪʨʦʶ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʟʥʽʤʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ. ʊʘʢʠʡ 

ʧʨʦʝʢʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʢʩʪʦʚʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ï ʦʙʤʽʥʥʦʛʦ ʬʘʡʣʫ ʍʄL, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʤʦʚʥʠʢʘ, ʨʦʟʨʦʙʥʠʢʘ, ʛʝʦʜʝʟʠʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʧʦʚʦʨʦʪʥʠʭ ʪʦʯʦʢ, ʫʥʽʬʽʢʦʚʘʥʽ ʢʘʜʘʩʪʨʦʚʽ ʜʘʥʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ ʽ ʾʾ ʤʝʞʽ ʫ 

ɼʝʨʞʘʚʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ. ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʚʠʪʷʛ 

ʟ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʨʦʙʽʪ 

https://uk.wikipedia.org/wiki/%D0%A6%D0%B0%D1%80%D0%B8%D1%87%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D0%B5%D0%BB%D0%B8%D1%89%D0%BD%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%A6%D0%B0%D1%80%D0%B8%D1%87%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D0%B5%D0%BB%D0%B8%D1%89%D0%BD%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B1%D0%B0%D0%B9%D0%BA%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0_(%D0%A6%D0%B0%D1%80%D0%B8%D1%87%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%B4%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%AE%D1%80%27%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D0%B0_(%D0%A6%D0%B0%D1%80%D0%B8%D1%87%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʦʚʽʪʥʽ ʚʠʩʦʢʦʪʦʯʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ï 

ʝʣʝʢʪʨʦʥʥʽ ʪʘʭʝʦʤʝʪʨʠ ʪʘ GPS-ʧʨʠʡʤʘʯʽ. ʊʘʢʽ ʨʦʙʦʪʠ ʨʦʚʦʜʷʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʋ çʇʨʦ ʟʝʤʣʝʫʩʪʨʽʡè, çʇʨʦ ɼʝʨʞʘʚʥʠʡ 

ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪè, çʇʨʦ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʫ ʪʘ 

ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè. ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭè ʚʚʝʜʝʥʦ ʧʦʥʷʪʪʷ 

ʙʘʟʦʚʠʭ ʽ ʪʝʤʘʪʠʯʥʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʜʦʩʪʫʧʥʽ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʷʢ ʦʩʥʦʚʫ  ʧʨʦʩʪʦʨʫ ʫ 

ʮʠʬʨʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʊʘʢʽ ʜʘʥʽ ʧʦʪʨʽʙʥʽ ʷʢ  ʫʥʽʬʽʢʦʚʘʥʘ ʪʘ ʻʜʠʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʘ ʦʩʥʦʚʘ.   

ɼʦ ʙʘʟʦʚʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚʽʜʥʦʩʷʪʴ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ: ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʘ  ʚʠʩʦʪʠ; ʤʝʞʽ ʜʝʨʞʘʚʥʦʛʦ 

ʢʦʨʜʦʥʫ ʋʢʨʘʾʥʠ; ʢʦʦʨʜʠʥʘʪʥʽ ʤʝʞʽ ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʛʨʦʤʘʜ ï ʆʊɻ; ʚʠʟʥʘʯʝʥʽ ʤʝʞʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʚʠʟʥʘʯʝʥʫ 

ʚʫʣʠʯʥʫ ʽ ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ; ʚʠʟʥʘʯʝʥʽ ʣʽʥʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ- ʘʚʪʦʤʦʙʽʣʴʥʽ ʰʣʷʭʠ ʪʘ ʟʘʣʽʟʥʠʮʽ; 

ʚʠʟʥʘʯʝʥʽ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʩʧʦʨʫʜʠ ʪʘ ʦʙôʻʢʪʠ; ʚʠʟʥʘʯʝʥʽ  ʚʦʜʥʽ 

ʦʙôʻʢʪʠ  - ʩʪʘʚʢʠ, ʦʟʝʨʘ, ʨʽʯʢʠ,  ʚʦʜʦʩʭʦʚʠʱʘ; ʢʘʨʪʦʛʨʘʬʽʯʥʦ 

ʚʠʟʥʘʯʝʥʽ ʞʠʪʣʦʚʽ ʽ ʥʝ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʽ ʽ ʩʧʦʨʫʜʠ;   ʚʠʟʥʘʯʝʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ; ʚʠʟʥʘʯʝʥʽ ʣʽʥʽʡʥʽ ʽʥʞʝʥʝʨʥʽ ʩʧʦʨʫʜʠ ï 

ʛʘʟʦʧʨʦʚʦʜʠ, ʪʨʫʙʦ ʧʨʦʚʦʜʠ; ʚʠʟʥʘʯʝʥʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ 

(ʃɽʄ); ʚʠʟʥʘʯʝʥʽ ʧʨʦʤʠʩʣʦʚʽ ʩʧʦʨʫʜʠ; ʚʠʟʥʘʯʝʥʽ ʟʝʤʝʣʴʥʽ 

ʫʛʽʜʜʷ; ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʽ ʤʘʩʠʚʠ; ʚʠʟʥʘʯʝʥʠʡ 

ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ; ʩʬʦʨʤʦʚʘʥʽ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʫʥʝʩʝʥʽ ʜʦ 

ʙʘʟʠ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ; ʨʝʻʩʪʨʠ  ʚʫʣʠʮʴ ʪʘ 

ʘʜʨʝʩ ʦʙôʻʢʪʽʚ ʥʝ ʨʫʭʦʤʦʛʦ ʤʘʡʥʘ  ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ; ʚʫʣʠʯʥʫ 

ʽ ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ  ʟ ʮʠʬʨʦʚʠʤ, ʘʙʦ ʙʫʢʚʝʥʠʤ  
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ʧʦʟʥʘʯʝʥʥʷʤ; ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ; ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ; 

ʦʨʪʦʬʦʪʦʧʣʘʥʽʚ  - ʧʣʘʥʠ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʘʝʨʦ ʬʦʪʦʟʡʦʤʢʠ, 

ʘʙʦ ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʤʝʪʦʜʦʤ ʦʨʪʦ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ çʇʨʦʝʢʪʽʚ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʪʝʨʠʪʦʨʽʡ ʆʊɻ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  

ɻʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʽʜʦʤʦʩʪʽ ʜʝʨʞʘʚʥʦʾ ʪʘʻʤʥʠʮʽ 

ʘʙʦ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ 

ʩʠʩʪʝʤʽ ï OpenStreetMap ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʮʠʬʨʦʚʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ 

ʜʘʥʽ (ʨʠʩʫʥʦʢ  2) 
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ʈʠʩ.2. ʎʠʬʨʦʚʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʦʩʥʦʚʘ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ ʥʘ ʎʘʨʠʯʘʥʩʴʢʫ ʆʊɻ 

 

ʎʠʬʨʦʚʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ï ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʮʝ 

ʫʥʽʬʽʢʦʚʘʥʘ ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ.  

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʟʥʽʤʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʽ 

ʧʝʨʝʚʝʩʪʠ ʾʭ ʫ ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʝʞʽ ʎʘʨʠʯʘʥʩʴʢʦʾ ʆʊɻ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʛʝʦʜʝʟʠʯʥʝ ʟʥʽʤʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧôʶʪʝʨʥʫ ʦʙʨʦʙʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʽ  ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʝ 

ʚʜ̔ʦʙʨʘʞʝʥʥʷ ʤʝʞʽ (ʨʠʩʫʥʦʢ 3).   
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ʈʠʩ. 3. ʇʦʙʫʜʦʚʘ ʤʝʞʽ  ʎʘʨʠʯʘʥʩʴʢʦʾ ʆʊɻ ʚ ʧʨʦʛʨʘʤʽ Digitals 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʽʚ  ʇʫʙʣʽʯʥʦʾ 

ʢʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ ʋʢʨʘʾʥʠ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʰʘʨʽʚ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ 

ʢʦʤʧôʶʪʝʨʥʽʡ ʧʨʦʛʨʘʤʽ Digitals ʤʠ ʧʦʙʫʜʫʚʘʣʠ ʚʩʶ ʤʝʞʫ ʽ 

ʩʧʽʚʩʪʘʚʠʣʠ ʾʾ ʟʦʙʨʘʞʝʥʥʷ ʟ ʇʫʙʣʽʯʥʦʶ ʢʘʜʘʩʪʨʦʚʦʶ ʢʘʨʪʦʶ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʥʘʢʣʘʜʦʢ ʟ ʽʩʥʫʶʯʠʤʠ ʩʬʦʨʤʦʚʘʥʠʤʠ ʟʝʤʝʣʴʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʚ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʽ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʧʨʘʚʠʣʴʥʦʾ 

ʧʦʙʫʜʦʚʠ ʤʝʞʽ ʥʘ ʮʠʬʨʦʚʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

(ʨʠʩʫʥʦʢ 4-5). 
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ʈʠʩ. 4 ʇʦʙʫʜʦʚʘ ʤʝʞʽ ʆʊɻ ʩʧʽʚʩʪʘʚʣʷʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʰʘʨʽʚ ï ʢʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʙʫʜʦʚʠ ʤʝʞʫ ʎʘʨʠʯʘʥʩʴʢʦʾ ʆʊɻ ʚʥʝʩʝʥʦ ʜʦ ʙʘʟʠ 

ʜʘʥʠʭ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ. 
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ʈʠʩ. 5 ɺʥʝʩʝʥʘ ʤʝʞʘ ʎʘʨʠʯʘʥʩʴʢʦʾ ʆʊɻ ʜʦ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ  

 

 

ʋɼʂ 528.482.4 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ  ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘʛʦʨʥʷʢ ʆ.ɺ., ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ  
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɿʈɯɺʅʖɺɸʅʅʗ ʃɯʅɯʁʅʀʍ 

ʅɽɺôʗɿʆʂ ʊɽʆɼʆʃɯʊʅʀʍ ʍʆɼɯɺ ʋ MS OFFICE EXCEL 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʽʥʞʝʥʝʨʥʽʡ ʛʝʦʜʝʟʽʾ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʢʘʤʝʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ. ʂʘʤʝʨʘʣʴʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʦʭʦʧʣʶʻ ʘʥʘʣʽʟ ʽ ʦʧʨʘʮʶʚʘʥʥʷ 

ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʟʽʙʨʘʥʠʭ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʚ ʦʬʽʩʥʠʭ 

ʫʤʦʚʘʭ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʇʨʦʛʨʘʤʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʣʶʜʠʥʘ, ʱʦ 

ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ. ɯʥʞʝʥʝʨʥʽ ʧʨʦʻʢʪʠ ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʝʣʠʢʠʤʠ 

ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʰʚʠʜʢʦ ʡ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʱʦ ʣʶʜʠʥʽ 

ʙʫʣʦ ʙ ʩʢʣʘʜʥʦ ʟʨʦʙʠʪʠ ʚ ʨʦʟʫʤʥʽ ʪʝʨʤʽʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʻ ʟʤʦʛʫ ʣʝʛʢʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʩʪʘʥʜʘʨʪʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʷʢʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ ʨʝʪʝʣʴʥʽʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʦʤʠʣʢʠ ʘʙʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚ 

ʜʘʥʠʭ, ʱʦ ʟʽ ʩʚʦʛʦ ʙʦʢʫ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʧʦʤʠʣʢʘʤ ʫ 

ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʻʢʪʫ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʱʦ 
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ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʩʫʯʘʩʥʠʭ ʧʨʦʻʢʪʘʭ, ʜʝ ʧʦʪʨʽʙʥʘ ʨʦʙʦʪʘ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʬʦʨʤʘʪʘʤʠ. ɼʝʷʢʽ ʨʦʟʨʘʭʫʥʢʠ ʚ 

ʽʥʞʝʥʝʨʥʽʡ ʛʝʦʜʝʟʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʽ 

ʙʘʛʘʪʦʨʘʟʦʚʠʤʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʣʝʛʢʦ ʚʠʢʦʥʫʚʘʪʠ 

ʩʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʦʙʯʠʩʣʝʥʥʷ. 

ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʽʜ 

ʯʘʩ ʢʘʤʝʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʚ ʽʥʞʝʥʝʨʥʽʡ ʛʝʦʜʝʟʽʾ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ, ʱʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʦʻʢʪʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʪʦʧʦʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʯʘʩʪʦ 

ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʫ ʟʨʽʚʥʶʚʘʥʥʽ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʪʘ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʦʨʜʠʥʘʪ. ɿʘʟʚʠʯʘʡ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ. ʇʨʦʪʝ, ʥʝ ʟʘʚʞʜʠ ʪʘʢʽ 

ʧʨʦʛʨʘʤʠ ʻ ʜʦʩʪʫʧʥʠʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʽ ʨʦʟʨʘʭʫʥʦʢ ʢʦʦʨʜʠʥʘʪ ʥʝ ʻ ʩʢʣʘʜʥʦʶ 

ʟʘʜʘʯʝʶ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ Excel. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʜʝʷʢʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʢʦʥʢʨʝʪʠʟʘʮʽʾ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʶ ʢʫʪʦʚʦʛʦ ʟʨʽʚʥʶʚʘʥʥʷ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ 

ʫ MS Office Excel ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʨʘʥʽʰʝ [1]. 

ʋʚʝʩʴ ʨʦʟʨʘʭʫʥʦʢ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʨʽʚʥʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʥʝʚôʷʟʦʢ 

ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ: 
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ʈʠʩ. 1. ʇʦʚʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʽʜʦʤʦʩʪʽ ʢʦʦʨʜʠʥʘʪ 

 

1) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠʨʦʩʪʠ ʢʦʦʨʜʠʥʘʪ X ʪʘ Y ʩʪʦʨʽʥ 

(ʩʪʦʚʧʯʠʢʠ 7 ʪʘ 8 ʨʠʩ. 1) ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 ʩʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʬʦʨʤʫʣ ʪʘ ʬʦʨʤʫʣ ʚ MS Office Excel (ʨʠʩ. 2): 

 

DX=dÖcos Ŭ(r); 

DY=dÖsin Ŭ(r);                                       

(1)

 

 

 

ʈʠʩ. 2. ʆʙʯʠʩʣʝʥʥʷ ʧʨʠʨʦʩʪʽʚ ʢʦʦʨʜʠʥʘʪ X ʪʘ Y 
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2) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʣʽʥʽʡʥʽ ʥʝʚôʷʟʢʠ (ʨʠʩ. 3) X (ʧʦ ʦʩʽ X) ʪʘ 

Y (ʧʦ ʦʩʽ Y): 

¥ʭ= ɆDX ï (Xn-X0); 

¥Y = ɆDY ï (Yn-Y0);                                 

(2)

 

 

 

ʈʠʩ. 3. ʈʦʟʨʘʭʫʥʦʢ ʣʽʥʽʡʥʠʭ ʥʝʚôʷʟʦʢ 

 

3) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʘʙʩʦʣʶʪʥʘ ʣʽʥʽʡʥʘ ʥʝʚôʷʟʢʘ (ʨʠʩ. 4) ʟʘ 

ʬʦʨʤʫʣʦʶ: 

¥s=
22

yx ff + ;                                    (3) 

 

 

ʈʠʩ. 4. ʈʦʟʨʘʭʫʥʦʢ ʘʙʩʦʣʶʪʥʦʾ ʣʽʥʽʡʥʦʾ ʥʝʚôʷʟʢʠ 
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4) ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʫʤʦʚʘ (ʨʠʩ. 4): 

2000

1
¢

P

f s
;                                    (4) 

 

5) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʢʦʨʝʛʦʚʘʥʽ ʧʨʠʨʦʩʪʠ ʢʦʦʨʜʠʥʘʪ 

(ʨʠʩ. 1): 

dX =̔- i
x d

P

f
Ö ; 

dY̔=- i

y
d

P

f
Ö ;                                 

(5)

 

 

6) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ (ʨʠʩ. 1): 

 

DXʚʠʧ ʽ=DX +̔dX ;̔ 

DYʚʠʧ ʽ=DY+dY .̔                                 

(6)

 

 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʥʘʜʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʬʦʨʤʫʣ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʨʽʚʥʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʥʝʚôʷʟʦʢ ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ 

ʫ MS Office Excel. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʫʩʽʻʥʢʦ ɯ.ɺ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʫʪʦʚʦʛʦ ʟʨʽʚʥʶʚʘʥʥʷ 

ʪʝʦʜʦʣʽʪʥʠʭ ʭʦʜʽʚ ʫ MS Office Excel. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ: ɯʥʪʝʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʛʘʣʫʟʽ 

ʟʝʤʣʝʫʩʪʨʦʶ ʪʘ ʛʝʦʜʝʟʽʾ: ʧʨʦʙʣʝʤʠ, ʜʦʩʷʛʥʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ. ï 

ʃʴʚʽʚ: ɺʠʜʘʚʥʠʮʪʚʦ ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, 2021. ʉ.129ï132. 
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ʋɼʂ: 656.13 

ʂʦʚʘʣʝʥʢʦ ʃ.ʆ., ʉʪʦʢʘʣʶʢ ʊ.ʄ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʦʚʘʣʴ ʖ.ʆ. ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ, ʏʝʨʢʘʩʴʢʘ ʬʽʣʽʷ ʜʦʨʦʞʥʴʦ-

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʜʽʣʴʥʠʮʽ  

ɸʅɸʃɯɿ ɼʆʉʃɯɼɾɽʅʅʔ ɺɿɸɭʄʆɼɯɰ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʊɸ ʇɯʐʆʍɯɼʅʀʍ ʇʆʊʆʂɯɺ ʅɸ 

ʇɽʈɽʍʈɽʉʊʗʍ ʄɯʉʔʂʀʍ ɺʋʃʀʎʔ 

ʅʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʢʦʥʬʣʽʢʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʨʫʭʫ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʩʣʽʜʢʽʚ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ. ɿ ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ 

ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ (ɼʊʇ) 67% ʧʨʠʧʘʜʘʻ ʥʘ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ ʤʽʩʪ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ 75% ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʠʛʦʜ ʫ ʤʽʩʪʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ [1].  

ɺʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ʪʘ ʧʦʜʘʣʴʰʘ 

ʾʭ ʦʮʽʥʢʘ ʜʦʟʚʦʣʷʶʪʴ, ʥʝ ʦʯʽʢʫʶʯʠ ʚʠʥʠʢʥʝʥʥʷ ʜʦʨʦʞʥʴʦ-

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ, ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ 

ʘʚʘʨʽʡʥʦʩʪʽ. ɿʚʠʯʘʡʥʦ, ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʠʤʠ ʜʣʷ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʻ ʤʽʩʮʷ, ʜʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʯʠ 

ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʧʦʪʦʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʽʰʦʭʦʜʽʚ.  

ɹʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʩʢʣʘʜʥʦʩʪʽ 

ʧʝʨʝʭʨʝʩʪʷ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʚʠʜʽʣʷʪʠ ʪʨʠ ʚʠʜʠ 

ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ï ʨʦʟʛʘʣʫʞʝʥʥʷ, ʟʣʠʪʪʷ ʪʘ ʧʝʨʝʩʽʯʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʬʣʽʢʪʥʽ ʪʦʯʢʠ 
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ʨʦʟʛʘʣʫʞʝʥʥʷ, ʟʣʠʪʪʷ ʪʘ ʧʝʨʝʩʽʯʝʥʥʷ ʦʮʽʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ï 1, 3 

ʪʘ 5 ʙʘʣʘʤʠ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʩʢʣʘʜʥʦʩʪʽ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʦʜʥʦʤʫ 

ʨʽʚʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ m. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʭʨʝʩʪʷ 

ʚʚʘʞʘʻʪʴʩʷ ʧʨʦʩʪʠʤ, ʷʢʱʦ m < 40; ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʱʦ  

m = 40 ï 80; ʩʢʣʘʜʥʠʤ, ʷʢʱʦ m = 81 ï 150; ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʤ, 

ʷʢʱʦ m > 150 [2]. ʆʜʥʘʢ ʟʘ ʦʜʥʘʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʝʨʝʭʨʝʩʪʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʥʠʭ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʚʘʨʽʡʥʦʩʪʽ.  

ʇʽʟʥʽʰʝ ʙʫʜʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʫ 

ʟʥʘʯʥʠʭ ʪʘ ʥʘʡʟʥʘʯʥʽʰʠʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʠʛʦʜ, ʚʠʚʯʝʥʥʷ ʾʭ ʜʠʩʣʦʢʘʮʽʾ, ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ [3,4]. ʇʨʠ 

ʘʥʘʣʽʟʽ ʘʚʘʨʽʡʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ: ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʧʨʠʢʣʘʜ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ, 

ʥʘʧʨʷʤʢʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪ. ʜ.; ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʦʚʠʜʠ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʛʦʜ ï 

ʟʽʪʢʥʝʥʥʷ, ʥʘʾʟʜ ʥʘ ʧʝʨʝʰʢʦʜʫ, ʥʘʾʟʜ ʥʘ ʧʽʰʦʭʦʜʘ ʽ ʪ. ʜ.; 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʚʘʨʽʡʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʢʽʣʴʢʽʩʪʴ ɼʊʇ, 

ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʪʘ ʧʦʨʘʥʝʥʠʭ ʫ ʥʠʭ ʽ ʪ. ʜ..  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʚʽʩʽʤ ʪʠʧʽʚ 

ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʛʠ ʮʠʭ ʢʦʥʬʣʽʢʪʥʠʭ ʪʦʯʦʢ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʶ ʥʝʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ ʯʦʪʠʨʠ ʟ ʥʠʭ ï ʟ 

ʧʽʰʦʭʦʜʘʤʠ ʡ ʦʜʥʘ ʜʦʜʘʪʢʦʚʘ ʽʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ: ʪʦʯʢʘ 

1 ï ʧʝʨʝʩʽʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 13,8; 

ʪʦʯʢʘ 2 ï ʟʣʠʪʪʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 9,8; 

ʪʦʯʢʘ 3 ï ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 
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1,0; ʪʦʯʢʘ 4 ï ʟʽʪʢʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 7,1; ʪʦʯʢʘ 5 ï ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʚ'ʾʟʜʽ ʦʩʪʘʥʥʽʭ ʥʘ ʧʝʨʝʭʨʝʩʪʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 8,4; ʪʦʯʢʘ 6 ï ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʚʠʾʟʜʽ ʦʩʪʘʥʥʽʭ ʽʟ ʧʝʨʝʭʨʝʩʪʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 16,3; ʪʦʯʢʘ 7 ï ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʧʦʚʦʨʦʪʽ ʦʩʪʘʥʥʽʭ ʧʨʘʚʦʨʫʯ, 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 5,7; ʪʦʯʢʘ 8 ï ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʧʦʚʦʨʦʪʽ ʣʽʚʦʨʫʯ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʠ 4,3. 

ɿ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʢʦʥʬʣʽʢʪʥʘ ʪʦʯʢʘ ʪʠʧʫ 6 

ï ʧʝʨʝʩʽʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʚʠʾʟʜʽ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʧʝʨʝʭʨʝʩʪʷ, ʟʘʡʤʘʻ ʧʝʨʰʝ ʟʘ ʥʝʙʝʟʧʝʯʥʽʩʪʶ ʤʽʩʮʝ 

ʧʽʩʣʷ ʢʦʥʬʣʽʢʪʥʦʾ ʪʦʯʢʠ, ʜʝ ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʣʠʰʝ ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʪʦʢʠ ï ʢʦʥʬʣʽʢʪʥʘ ʪʦʯʢʘ 2 [3,4].  

ɯʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʪʫʧʽʥʴ 

ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʝʨʝʭʨʝʩʪʷ. ʆʙôʻʜʥʘʚʰʠ ʾʭ ʟʘ ʧʦʜʽʙʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʚʠʜʽʣʷʻʤʦ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ: 

ï ʛʝʦʤʝʪʨʠʯʥʽ ʬʘʢʪʦʨʠ: ʧʘʨʘʤʝʪʨʠ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ, 

ʰʠʨʠʥʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʨʫʭʫ, ʚʠʜʠʤʽʩʪʴ ʫ ʧʣʘʥʽ ʪʘ ʧʨʦʬʽʣʽ, ʪʠʧ 

ʧʝʨʝʭʨʝʩʪʷ ; 

ï ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʜʦʤʽʥʫʶʯʠʡ ʩʢʣʘʜ); 

ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʘʢʪʦʨʠ: ʨʝʛʫʣʴʦʚʘʥʝ ʯʠ ʥʝʨʝʛʫʣʴʦʚʘʥʝ 

ʧʝʨʝʭʨʝʩʪʷ; 

ï ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ: ʜʦʨʦʞʥʽ ʟʥʘʢʠ, ʩʚʽʪʣʦʬʦʨʠ, ʟʘʩʦʙʠ ʧʨʠʤʫʩʦʚʦʛʦ ʟʥʠʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ, ʪʦʱʦ. 
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ï ʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ: ʚʠʜ ʤʘʥʝʚʨʫ (ʨʦʟʚʦʨʦʪ ʥʘ 

ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʯʠ ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ, ʧʨʦʾʟʜ ʯʝʨʝʟ 

ʧʝʨʝʭʨʝʩʪʷ ʫ ʧʨʷʤʦʤʫ ʥʘʧʨʷʤʢʫ ʪʦʱʦ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚʧʣʠʚʘʻ 

ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʫ 

ʚʟʘʻʤʦʜʽʾ. ʇʨʠ ʯʦʤʫ ʩʪʫʧʽʥʴ ʜʽʾ ʢʦʞʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʚ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ ʨʽʟʥʘ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʮʽʣʫ ʩʠʩʪʝʤʫ çʬʘʢʪʦʨʠ ï 

ʫʤʦʚʠ ʨʫʭʫè [2,3,4]. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘʭʦʜʠ ʧʦ 

ʟʤʝʥʰʝʥʥʶ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʽ 

ʚʧʨʦʚʘʜʠʪʠ ʾʭ ʫ ʞʠʪʪʷ. 
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ʋɼʂ 69.002.5 

ɿʘʭʘʨʦʚʘ ɽ.ɺ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʇʘʨʭʦʤʦʚʠʯ ɸ.ɺ. ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ɼʞʝʞʝʣʘ ɺ.ɸ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʉʀʉʊɽʄʀ ɸɺʊʆʄɸʊʀʏʅʆɻʆ 

ʅɯɺɽʃʖɺɸʅʅʗ TOPCON 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 3D ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʪʦʤʫ, ʱʦ ʚ ʙʦʨʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨ ʩʠʩʪʝʤʠ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ 

ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʧʨʦʝʢʪʥʦʾ ʧʦʚʝʨʭʥʽ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻ ʧʦʪʦʯʥʝ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʘʰʠʥʠ (ʚʽʜʚʘʣʫ ʙʫʣʴʜʦʟʝʨʘ ʘʙʦ ʛʨʝʡʜʝʨʘ, 

ʱʦ ʚʠʛʣʘʜʞʫʻ ʧʣʠʪʠ ʘʩʬʘʣʴʪʦʫʢʣʘʜʘʯʘ ʪʦʱʦ) ʱʦʜʦ ʮʽʻʾ 

ʧʨʦʝʢʪʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʽ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʟʥʘʪʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʰʠʥʠ ʪʘ ʾʾ ʦʨʽʻʥʪʘʮʽʶ (ʥʘʧʨʷʤʦʢ ʨʫʭʫ) ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʙʫʜʤʘʡʜʘʥʯʠʢʘ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʝʪʠ ʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʪʘʭʝʦʤʝʪʨʘ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʣʘ ʫ Topcon ʥʘʟʚʫ 3D LPS 

(Local Positioning System ï ʣʦʢʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ Topcon ʥʘʣʝʞʠʪʴ ʧʘʣʴʤʘ ʧʝʨʰʦʩʪʽ ʫ 

ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʭʝʦʤʝʪʨʽʚ ʩʪʦʩʦʚʥʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʦʶ ʪʝʭʥʽʢʦʶ ï ʧʝʨʰʘ 

ʩʠʩʪʝʤʘ Topcon 3D LPS ʙʫʣʘ ʚʠʧʫʱʝʥʘ ʚ 1999 ʨʦʮʽ [1]. 

ʈʦʙʦʪʠʟʦʚʘʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʪʘʭʝʦʤʝʪʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʥʘʜ ʪʦʯʢʦʶ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʘ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʪʦʯʢʫ 

ʟʚʦʨʦʪʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʛʦʪʦʚʠʡ ʜʦ ʨʦʙʦʪʠ. ʋ 
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ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʪʘʭʝʦʤʝʪʨ ʙʝʟʧʝʨʝʨʚʥʦ ʩʪʝʞʠʪʴ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ ʟʘ ʢʨʫʛʦʚʦʶ ʧʨʠʟʤʦʶ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʽʡ ʱʦʛʣʽ, ʱʦ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʨʦʙʦʯʦʤʫ ʦʨʛʘʥʽ 

ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʚʽʜʚʘʣʽ ʛʨʝʡʜʝʨʘ). ʆʩʢʽʣʴʢʠ 

ʤʘʰʠʥʘ ʧʦʩʪʽʡʥʦ ʧʝʨʝʙʫʚʘʻ ʚ ʨʫʩʽ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʾ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘʭʝʦʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʦʦʨʜʠʥʘʪʠ ʧʨʠʟʤʠ ʟ 

ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ 20 ɻʮ (20 ʨʘʟʽʚ ʥʘ ʩʝʢʫʥʜʫ) ʽ ʨʘʜʽʦʢʘʥʘʣʦʤ 

ʧʝʨʝʜʘʻ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʚ ʙʦʨʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʪʨʠʤʘʥʫ ʟ ʪʘʭʝʦʤʝʪʨʘ ʢʦʦʨʜʠʥʘʪʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʯʦʾ ʢʨʦʤʢʠ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʙʯʠʩʣʶʻ ʟʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʘʰʠʥʠ ʧʦ 

ʚʠʩʦʪʽ ʪʘ ʫʭʠʣʫ ʱʦʜʦ ʧʨʦʝʢʪʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʩʠʩʪʝʤʘ ʚʽʜʜʘʻ ʢʦʤʘʥʜʠ ʛʽʜʨʘʚʣʽʮʽ ʤʘʰʠʥʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʚʝʜʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʧʨʦʝʢʪʥʝ 

ʧʦʣʦʞʝʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ 3D LPS ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʥʘ 

ʙʫʜʤʘʡʜʘʥʯʠʢʫ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ [1]: 

ï ʥʘʷʚʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʠʭ ʪʦʯʦʢ ʧʣʘʥʦʚʦ-ʚʠʩʦʪʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʡ 

ʪʘʭʝʦʤʝʪʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʪʦʯʮʽ ʽʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 3D LPS ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʨʽʧʣʝʥʽ ʪʦʯʢʠ ʧʣʘʥʦʚʦ-ʚʠʩʦʪʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʝʞʝʥʥʷ ʮʠʭ 

ʟʘʢʨʽʧʣʝʥʠʭ ʪʦʯʦʢ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʙʦʪʠ 3D LPS ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ; 
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ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʪʘʭʝʦʤʝʪʨʦʤ ʪʘ 

ʤʘʰʠʥʦʶ. ʆʩʢʽʣʴʢʠ ʝʣʝʢʪʨʦʥʥʠʡ ʪʘʭʝʦʤʝʪʨ ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʘʪʠ ʧʦʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʤʘʰʠʥʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʩʪʽʡʥʫ ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘ 

ʢʨʫʛʦʚʦʶ ʧʨʠʟʤʦʶ. ʗʢʱʦ ʧʨʷʤʘ ʚʠʜʠʤʽʩʪʴ ʚʪʨʘʯʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ (ʥʘʧʨʠʢʣʘʜ, ʤʘʰʠʥʦʶ, 

ʱʦ ʧʨʦʾʞʜʞʘʻ ʧʦʚʟ), ʥʝʦʙʭʽʜʥʘ ʢʦʨʦʪʢʦʯʘʩʥʘ ʟʫʧʠʥʢʘ 

ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟ ʩʠʩʪʝʤʦʶ 3D LPS ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʝʣʝʢʪʨʦʥʥʠʡ ʪʘʭʝʦʤʝʪʨ ʟʥʦʚʫ ʟʘʭʦʧʠʚ ʧʨʠʟʤʫ ʽ ʧʨʦʜʦʚʞʠʚ 

ʧʝʨʝʜʘʯʫ ʢʦʦʨʜʠʥʘʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʦʨʪʦʚʠʡ ʢʦʤʧ'ʶʪʝʨ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʽʷ 3D LPS ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʶ ʪʝʭʥʽʢʦʶ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʚʠʩʦʢʦʪʦʯʥʠʭ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ Topcon 

ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʥʦʾ ʧʦʟʥʘʯʢʠ ʥʘ ʨʽʚʥʽ 

ʧʝʨʰʠʭ ʤʽʣʽʤʝʪʨʽʚ. ɹʽʣʴʰ ʪʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʪʘʭʝʦʤʝʪʨʠ Topcon 

ʪʝʭʥʦʣʦʛʽʷ ʰʚʠʜʢʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʥʘʜʽʡʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʧʨʠʟʤʠ 

PowerTrack ʛʘʨʘʥʪʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʦʧʪʠʯʥʠʭ ʧʝʨʝʰʢʦʜ 

(ʚʽʜʙʣʠʩʢʽʚ ʚʽʜ ʙʣʠʩʢʫʯʠʭ ʧʦʚʝʨʭʦʥʴ ʪʦʱʦ) [1]. 

 

ʈʠʩ. 1.1 ʉʭʝʤʘ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʾ 3D LPS [1] 
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ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʜʣʷ ʨʦʙʦʪʠ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ 

ʪʝʭʥʽʢʠ ʽʟ ʩʠʩʪʝʤʦʶ 3D LPS ʧʦʪʨʽʙʝʥ ʩʚʽʡ ʨʦʙʦʪʠʟʦʚʘʥʠʡ 

ʝʣʝʢʪʨʦʥʥʠʡ ʪʘʭʝʦʤʝʪʨ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʽʢʠ ʟ 

ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ 

ʧʦʩʪʽʡʥʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʢʦʞʥʠʤ ʪʘʭʝʦʤʝʪʨʦʤ ʪʘ ʡʦʛʦ ʤʘʰʠʥʦʶ 

ʤʦʞʝ ʙʫʪʠ ʚʘʞʢʦ. ʆʜʥʘʢ ʩʘʤʽ ʝʣʝʢʪʨʦʥʥʽ ʪʘʭʝʦʤʝʪʨʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʽʢʦʶ, ʪʘʢ ʽ 

ʩʘʤʦʩʪʽʡʥʦ (ʢʦʣʠ ʤʘʰʠʥʘ ʽʟ ʩʠʩʪʝʤʦʶ ʥʝ ʧʨʘʮʶʻ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ. 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 3D LPS ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʪʘʢ ʽ ʪʘʤ, ʜʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (ʟʦʢʨʝʤʘ, ɼʇʉʉ) 

ʥʝʤʦʞʣʠʚʝ ʯʝʨʝʟ ʧʨʦʙʣʝʤʠ ʟ ʧʨʠʡʦʤʦʤ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, 

ʘʙʦ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ɼʇʉʉ ʦʙʣʘʜʥʘʥʥʷ ʚ 

RTK ʨʝʞʠʤʽ. ʊʘʢʠʤʠ ʤʦʞʣʠʚʠʤʠ ʦʙʣʘʩʪʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ 3D LPS ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʙʦʪʠ ʚ ʪʫʥʝʣʷʭ, ʚ ʫʤʦʚʘʭ 

ʱʽʣʴʥʦʾ ʚʠʩʦʪʥʦʾ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ, ʚ ʘʥʛʘʨʘʭ ʽ ʥʘ ʟʘʢʨʠʪʠʭ 

ʪʝʨʠʪʦʨʽʷʭ, ʧʦʙʣʠʟʫ ʩʧʝʮʽʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ, ʜʝ ʚʽʜʩʫʪʥʷ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ RTK ʧʦʧʨʘʚʦʢ ʯʝʨʝʟ GSM ʘʙʦ ʋʂʍ ʢʘʥʘʣʠ 

ʟʚ'ʷʟʢʫ [1]. 

ʋ ʚʩʽʭ ʚʠʩʦʢʦʪʦʯʥʠʭ ʜʦʜʘʪʢʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʛʥʘʣʽʚ 

ʛʣʦʙʘʣʴʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻʅʉʉ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʚʽʜʥʦʩʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʘʙʩʦʣʶʪʥʝ ʧʦʣʦʞʝʥʥʷ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ɼʇʉ ʧʨʠʡʤʘʯʘ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

(ʚʝʢʪʦʨʠ) ʤʽʞ ʧʘʨʘʤʠ ʧʨʠʡʤʘʯʽʚ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʚʽʜʥʦʩʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʻ ʬʘʢʪ ʦʜʥʦʯʘʩʥʠʭ 
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ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʘʨʦʶ ʧʨʠʡʤʘʯʽʚ ʪʠʭ ʩʘʤʠʭ ʩʫʧʫʪʥʠʢʽʚ, ʪʽʣʴʢʠ ʚ 

ʮɹ ʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʢʪʦʨ ʤʽʞ ʮʠʤʠ 

ʧʨʠʡʤʘʯʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʷʢʱʦ ʷʢʠʡʩʴ ʽʟ ʧʨʠʡʤʘʯʽʚ ʟʥʘʭʦʜʠʪʴʩʷ 

ʥʘ ʧʫʥʢʪʽ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʪʦ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʱʦʜʦ ʥʴʦʛʦ ʢʦʦʨʜʠʥʘʪʠ ʽʥʰʠʭ ʧʨʠʡʤʘʯʽʚ ʫ ʮʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ. 

ɹʘʟʦʚʽ ʩʪʘʥʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʜʦʜʘʪʢʘʭ, 

ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʧʫʪʥʠʢʦʚʽ ʢʦʦʨʜʠʥʘʪʥʽ ʚʠʟʥʘʯʝʥʥʷ ï 

ʽʥʞʝʥʝʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ, ʢʘʨʪʦʛʨʘʬʽʷ, ɻɯʉ, 

ʢʘʜʘʩʪʨʦʚʽ ʨʦʙʦʪʠ, ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʽʛ ʪʘ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʦʶ ʪʝʭʥʽʢʦʶ, ʩʠʩʪʝʤʠ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʤʦʥʽʪʦʨʠʥʛ ʜʝʬʦʨʤʘʮʽʡ ʽʥʞʝʥʝʨʥʠʭ 

ʦʙ'ʻʢʪʽʚ, ʥʘʚʽʛʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ [1]. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʩʪʝʮʴʢʘ ʗ.ʄ. ɻʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ. ʏʘʩʪʠʥʘ ɯɯ. 

ɽʣʝʢʪʨʦʥʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ: ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʛʝʦʜʝʟʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚʫʟʽʚ. ʃʴʚʽʚ: ɯɿʄʅ, 2000. 324 ʩ 

 

 

ʋɼʂ: 639.5 

ʂʦʟʘʨʯʫʢ ɯ.ɸ. ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɯʅʅʆɺɸʎɯʁʅɯ ʈɯʐɽʅʅʗ ɺ ʇʈʆɽʂʊɸʍ ʈɽʄʆʅʊʋ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ 

ɿʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʻ ʪʨʽʱʠʥʠ. 

ɺʦʜʘ, ʱʦ ʧʨʦʥʠʢʘʻ ʚ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʧʦʨʦʞʥʠʥʠ ʥʘ ʜʦʨʦʟʽ, ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ. 
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ʇʨʠ ʨʦʟʤʦʨʦʞʫʚʘʥʥʽ ʚʦʜʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʟʘʣʠʰʘʶʯʠ ʚ 

ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʽ ʪʨʽʱʠʥʠ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʨʦʛʠ 

ʪʨʽʱʠʥʠ ʩʪʘʶʪʴ ʜʦʚʰʠʤʠ, ʛʣʠʙʰʠʤʠ ʽ ʰʠʨʰʠʤʠ, ʯʝʨʝʟ ʱʦ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʧʦʪʨʽʙʝʥ ʨʝʤʦʥʪ. ɿʫʩʠʣʣʷ ʩʦʪʝʥʴ 

ʥʦʚʘʪʦʨʽʚ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʪʨʽʱʠʥ. ʇʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ 

ʾʭ ʫʩʫʥʝʥʥʷ, ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ, ʱʦ 

ʩʘʤʦʚʽʜʥʦʚʣʶʻʪʴʩʷ. 

ɺʯʝʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʽʩʪʘ ɼʝʣʬʪ (ɻʦʣʣʘʥʜʽʷ) 

ʧʨʦʧʦʥʫʶʪʴ ʚʚʝʩʪʠ ʜʦ ʩʢʣʘʜʫ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʫʢʣʘʜʘʥʥʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚʦʣʦʢʥʘ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʝʣʝʢʪʨʠʢʫ, ʚ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʤʢʥʫʪʠʭ ʢʦʥʪʫʨʽʚ. ʇʨʠ ʨʝʤʦʥʪʽ ʯʝʨʝʟ ʚʦʣʦʢʥʘ-

ʥʘʧʦʚʥʶʚʘʯʽ ʥʘʚʢʦʣʦ ʪʨʽʱʠʥʠ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ, ʽ ʚ ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʽ ʛʝʥʝʨʫʻʪʴʩʷ ʪʝʧʣʦ ʪʘʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚ'ʷʞʫʯʝ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʧʣʘʚʠʪʴʩʷ ʽ ʟʘʧʦʚʥʶʻ ʪʨʽʱʠʥʫ. 

ʐʚʝʡʮʘʨʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠ ʜʦʨʦʞʥʴʦʤʫ ʨʝʤʦʥʪʽ ʥʘʥʦʯʘʩʪʢʠ ʦʢʩʠʜʫ ʟʘʣʽʟʘ. 

ʅʘʥʦʯʘʩʪʠʥʢʠ ʚʚʦʜʷʪʴ ʚ ʦʙʣʘʩʪʴ ʪʨʽʱʠʥ ʽ ʧʽʜʜʘʶʪʴ ʜʽʾ ʟʤʽʥʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʄʘʪʝʨʽʘʣ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ 

ʽ ʚʽʜʥʦʚʣʶʻʪʴʩʷ - ʥʘ ʟʘʢʣʘʜʝʥʥʷ ʦʜʥʽʻʾ ʪʨʽʱʠʥʠ ʧʦʪʨʽʙʥʦ 

ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ. 

ɺʯʝʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʽʥʥʝʩʦʪʠ-ɼʫʣʫʪ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʧʨʠ ʟʘʢʣʘʜʝʥʥʽ ʜʦʨʦʞʥʽʭ ʪʨʽʱʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʩʮʝʚʫ 

ʟʘʣʽʟʥʫ ʨʫʜʫ, ʱʦ ʤʽʩʪʠʪʴ ʤʘʛʥʝʪʠʪ (1-2%), ʙʽʪʫʤ, ʢʨʠʭʪʫ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʜʦʨʦʞʥʽʭ ʪʘ ʪʨʦʪʫʘʨʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ 

ʯʝʨʝʧʠʮʽ. ʇʽʩʣʷ ʟʘʢʣʘʜʝʥʥʷ ʩʫʤʽʰʰʶ ʪʨʽʱʠʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ ʙʣʦʢʫ. ɼʽʣʷʥʢʘ ʜʦʨʦʛʠ, 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʚʪʦʨʥʦʛʦ 

ʨʝʤʦʥʪʫ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʚʰʝ, ʥʽʞ ʚʽʜʥʦʚʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʟ ʙʽʪʫʤʫ ʪʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. 

ʉʧʦʩʽʙ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʘʚʪʦʰʣʷʭʽʚ 

ʚʦʜʦʶ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʜʦ ʪʨʽʱʠʥ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʯʝʥʽ ʟʽ ʩʭʽʜʥʠʭ ʢʨʘʾʥ. ɿʘʤʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ï ʜʽʘʪʦʤʽʪ. ɿʙʫʜʦʚʘʥʽ ʟ ʥʴʦʛʦ ʜʦʨʦʛʠ 

ʚʽʜʰʪʦʚʭʫʶʪʴ ʚʦʜʫ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ. ɼʦ 

ʥʠʟɹʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʮʝʡ ʤʘʪʝʨʽʘʣ ʪʘʢʦʞ ʥʝʩʧʨʠʡʥʷʪʣʠʚʠʡ. 

ɼʽʘʪʦʤʽʪ - ʢʨʝʤʥʽʻʚʘ ʧʦʨʦʜʘ, ʱʦ ʤʘʻ ʚʠʩʦʢʽ ʘʜʩʦʨʙʮʽʡʥʽ ʪʘ 

ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʢʣʘʜʠ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʝʣʠʯʝʟʥʽ ʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ, ʚʠʜʦʙʫʪʦʢ ʜʽʘʪʦʤʽʪʫ ʦʙʭʦʜʠʪʴʩʷ 

ʥʝʜʦʨʦʛʦ. 

ʄʦʩʪʠ, ʝʩʪʘʢʘʜʠ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʥʘʡʚʘʞʣʠʚʽʰʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ. 

ʎʽʢʘʚʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʮʥʦʛʦ ʙʝʪʦʥʫ Ductal, 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʘʥʽʻʶ LafargeHolcim. ʄʽʮʥʽʩʪʴ ʮʴʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʪʠʩʢ ʩʪʘʥʦʚʠʪʴ 130-150 ʄʇʘ. Ductal 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ UHPC, ʫʣʴʪʨʘʚʠʩʦʢʦʤʽʮʥʠʡ ʙʝʪʦʥ, 

ʜʦʟʚʦʣʷʶʯʠ ʦʪʨʠʤʫʚʘʪʠ ʟ ʥʴʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʪʦʥʰʝ 

ʪʘ ʣʝʛʰʝ, ʥʽʞ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʙʝʪʦʥʫ. ɹʝʪʦʥ Ductal 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʩʪʽʚ, ʜʦʨʦʞʥʽʭ ʨʦʟʚ'ʷʟʦʢ, 

ʝʩʪʘʢʘʜ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʴʦʛʦ ʝʣʝʤʝʥʪʠ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʚʘʛʫ, Ductal ʤʘʻ ʨʝʢʦʨʜʥʦ ʥʠʟʴʢʠʡ 

ʧʦʢʘʟʥʠʢ ʧʦʨʠʩʪʦʩʪʽ, ʥʝ ʩʭʠʣʴʥʠʡ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʽ ʣʝʛʢʦ 
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ʚʠʪʨʠʤʫʻ ʚʧʣʠʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Ductal ʪʘʢʦʞ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʋ ʜʦʨʦʞʥʴʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʤʝʪʦʜʠ ʟʤʽʮʥʝʥʥʷ ʥʘʩʠʧʽʚ, ʩʭʠʣʽʚ, ʫʢʦʩʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʮʽʡ ʛʘʣʫʟʽ ʪʘʢʦʞ ʻ ʮʽʢʘʚʽ ʨʽʰʝʥʥʷ. 

ʋ 2018 ʨʦʮʽ ʜʦ ʧ'ʷʪʽʨʢʠ ʚʠʥʘʭʦʜʽʚ, ʷʢʽ ʨʦʙʣʷʪʴ ʩʚʽʪ ʯʠʩʪʽʰʠʤ ʽ 

ʢʦʤʬʦʨʪʥʽʰʠʤ, ʫʚʽʡʰʣʦ ʙʝʪʦʥʥʝ ʧʦʣʦʪʥʦ Concrete Canvas, 

ʨʦʟʨʦʙʣʝʥʝ ʚʯʝʥʠʤʠ ʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ɿʘ ʨʦʢʠ, ʱʦ ʤʠʥʫʣʠ ʟ 

ʪʦʛʦ ʯʘʩʫ, ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥʷ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɹʝʪʦʥʥʝ ʧʦʣʦʪʥʦ 

Concrete Canvas ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʘ ʪʝʢʩʪʠʣʴʥʽ ʰʘʨʠ ʟ ʥʘʯʠʥʢʦʶ ʽʟ 

ʩʫʭʦʾ ʮʝʤʝʥʪʥʦʾ ʩʫʤʽʰʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʐʘʨʠ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʪʝʢʩʪʠʣʴʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ɿ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʧʦʣʦʪʥʦ 

ʚʢʨʠʪʝ ʰʘʨʦʤ ʇɺʍ. 

ʇʦʣʦʪʥʦ ʜʦʙʨʝ ʛʥʝʪʴʩʷ ʽ ʣʝʛʢʦ ʨʦʟʢʦʯʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʦʶ 

ʧʦʚʝʨʭʥʝʶ. ʁʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʶʪʴʩʷ ʯʝʨʝʟ 

ʢʽʣʴʢʘ ʛʦʜʠʥ ʧʽʩʣʷ ʟʤʦʯʫʚʘʥʥʷ ʚʦʜʦʶ. ʎʝʤʝʥʪʥʘ ʩʫʤʽʰ 

ʟʘʩʪʠʛʘʻ ï ʽ ʧʦʣʦʪʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʤʽʮʥʠʡ ʰʘʨ ʘʨʤʦʚʘʥʦʛʦ 

ʙʝʪʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʤʽʮʥʝ, ʜʦʚʛʦʚʽʯʥʝ, 

ʩʪʽʡʢʝ ʜʦ ʨʽʟʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʢʨʠʪʪʷ ʜʦʩʪʘʪʥʴʦ 

ʨʫʣʦʥʫ ʙʝʪʦʥʥʦʛʦ ʧʦʣʦʪʥʘ Concrete Canvas. ɼʣʷ ʢʨʽʧʣʝʥʥʷ 

ʙʝʪʦʥʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʠʯʘʡʥʽ ʘʥʢʝʨʠ 

ʘʙʦ ʩʪʘʣʝʚʽ ʢʽʣʢʠ ʟ ʢʘʧʝʣʶʰʢʘʤʠ, ʱʦʙ ʩʢʨʽʧʠʪʠ ʰʘʨʠ ʤʽʞ 

ʩʦʙʦʶ ï ʛʝʨʤʝʪʠʢ ʯʠ ʙʫʜʽʚʝʣʴʥʠʡ ʨʦʟʯʠʥ. ʆʪʨʠʤʘʥʝ ʪʘʢʠʤ 
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ʩʧʦʩʦʙʦʤ ʧʦʢʨʠʪʪʷ ʤʽʮʥʽʰʝ ʪʦʨʢʨʝʪʙʝʪʦʥʫ, ʥʝ ʧʨʦʧʫʩʢʘʻ 

ʚʦʣʦʛʫ, ʩʪʽʡʢʝ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʠʪʨʠʤʫʻ ʜʦ 300 ʮʠʢʣʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ 

ʚʽʜʪʘʚʘʥʥʷ. ʋʢʣʘʜʘʥʥʷ Concrete Canvas ʨʦʙʠʪʴʩʷ ʪʘʢ, ʱʦʙ ʢʨʘʡ 

ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʣʷʥʢʠ ʧʝʨʝʢʨʠʚʘʚ ʢʨʘʡ ʥʘʩʪʫʧʥʦʾ ʜʣʷ ʾʭʥʴʦʛʦ 

ʧʦʜʘʣʴʰʦʛʦ ʩʢʨʽʧʣʝʥʥʷ ʤʽʞ ʩʦʙʦʶ, ʫʪʚʦʨʶʶʯʠ ʩʪʠʢʠ, ʷʢʽ 

ʫʩʢʣʘʜʥʶʶʪʴ ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʘ 

ʘʚʪʦʜʦʨʦʛʘ ʥʘʙʘʛʘʪʦ ʜʦʨʦʞʯʘ ʟʘ ʤʦʥʦʣʽʪʥʫ ʙʝʪʦʥʥʫ. ɸ ʦʩʴ ʜʣʷ 

ʟʤʽʮʥʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʦʥʘ 

ʧʽʜʭʦʜʠʪʴ ʽʜʝʘʣʴʥʦ. 

 ʃ̔ ʪʝʨʘʪʫʨʘ: 
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ʇʘʣʘʫʪʘ ʉ.ʉ. ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʉʣʫʞʙʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʍʘʨʢʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ 

ʉʋʏɸʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ɸʉʌɸʃʔʊʆɹɽʊʆʅʅʀʍ ʉʋʄɯʐɽʁ 

ʇʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʞʜʠ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʩʪʦʩʫʻʪʴʩʷ ʚʽʜʨʘʟʫ ʮʽʣʦʾ ʥʠʟʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʦ ʪʘʢʠʭ ʨʽʰʝʥʴ ʥʘʣʝʞʠʪʴ ʪʝʭʥʦʣʦʛʽʷ SUPERPAVE (ʘʩʬʘʣʴʪʦʚʝ 

ʧʦʢʨʠʪʪʷ ʟ ʥʘʡʢʨʘʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ). ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʫ 

ʪʝʭʥʦʣʦʛʽʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʥʘʧʨʠʢʽʥʮʽ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʚ ʉʐɸ. ɺ 

ʥʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʦʚʫ ʢʦʥʮʝʧʮʽʶ ʚʠʤʦʛ ʜʦ ʙʽʪʫʤʥʦʛʦ ʚôʷʞʫʯʦʛʦ 

ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʦʚʽ ʤʝʪʦʜʠ ʪʘ ʧʨʠʣʘʜʠ ʜʣʷ ʾʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʦʚʠʡ ʤʝʪʦʜ ʧʽʜʙʦʨʫ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʾʾ ʧʦʢʘʟʥʠʢʽʚ. ʉʠʩʪʝʤʘ SUPERPAVE ʚʞʝ ʧʨʠʟʚʝʣʘ 

ʜʦ ʟʤʽʥʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ ʚ ʉʐɸ ʪʘ 

ʨʦʙʠʪʴ ʧʦʤʽʪʥʠʡ ʚʥʝʩʦʢ ʥʘ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʚ ʨʷʜʽ 

ʽʥʰʠʭ ʢʨʘʾʥ. ʎʝ ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʽʚ 

ʩʫʤʽʰʝʡ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʡʚʠʱʽ ʚʠʤʦʛʠ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʫʤʦʚ ʥʘ ʢʦʥʢʨʝʪʥʽʡ 

ʜʽʣʷʥʮʽ ʫʢʣʘʜʘʥʥʷ ʧʦʢʨʠʪʪʷ. ʇʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʠʪʪʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 
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ʧʦʻʜʥʘʥʥʷ ʙʽʪʫʤʥʦʛʦ ʚ'ʷʞʫʯʦʛʦ, ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘ 

ʤʦʜʠʬʽʢʘʪʦʨʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʜʝʬʝʢʪʽʚ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʷʢ ʫʪʚʦʨʝʥʥʷ ʢʦʣʽʡ, ʘ ʪʘʢʦʞ 

ʚʪʦʤʥʦʛʦ ʪʘ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. 

 

ʈʠʩ. 1 ï SUPERPAVE ï ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʫʤʽʰʝʡ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ 

ʅʘ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ SUPERPAVE ʨʽʟʥʽ 

ʜʽʣʷʥʢʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʟʘʟʥʘʚʘʣʠ ʚʧʣʠʚʫ ʨʝʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʩʷʢʜʝʥʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʢʨʽʤ ʪʦʛʦ, ʧʝʨʝʚʽʨʷʣʘʩʷ ʩʪʽʡʢʽʩʪʴ ʧʦʢʨʠʪʪʷ ʜʦ ʚʽʢʦʚʦʾ 

ʜʝʬʦʨʤʘʮʽʾ, ʤʝʭʘʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʚʧʣʠʚʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʢʦʤʧʣʝʢʩ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʩʫʤʽʰʝʡ ʧʦʥʘʜ 25 ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ 

ʥʘ ʤʘʪʝʨʽʘʣʠ, ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʫʤʽʰʝʡ, ʪʘ 

ʽʥ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪʠ SUPERPAVE ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʥʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʉʠʩʪʝʤʘ ʟʘʩʪʦʩʦʚʥʘ ʜʣʷ 

ʥʦʚʠʭ ʪʘ ʨʝʮʠʢʣʽʟʦʚʘʥʠʭ ʱʽʣʴʥʠʭ, ʛʘʨʷʯʠʭ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ 
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ʩʫʤʽʰʝʡ, ʟ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʘʙʦ ʙʝʟ ʥʠʭ, ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʥʦʚʠʭ 

ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʝʩʘʡʢʣʽʥʛʫ ʾʭ ʚʝʨʭʥʽʭ ʰʘʨʽʚ. 

 

ʈʠʩ. 2 ï ʇʦʢʨʠʪʪʷ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʥʦʚʦʛʦ ʪʠʧʫ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʥʦʚʝ ʧʦʢʨʠʪʪʷ ʤʘʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʥʘ 20-

30% ʙʽʣʴʰʝ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʝ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʘʭʫʥʦʢ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʣʽʾ. ʊʝʩʪʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʘʚʪʦʰʣʷʭʽʚ 

ʧʨʦʭʦʜʠʣʦ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʪʨʘʩ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 

ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʢʽʣʦʤʝʪʨʽʚ ʪʘ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʪʽʣʴʢʠ ʟ 

ʢʨʘʱʦʛʦ ʙʦʢʫ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʇʦʣʷʢ ʆ.ɭ. 

ɻʨʠʥʯʫʢ ʖ.ʄ. 

ɻʫʥʴʢʘ ɺ.ʄ., ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɸɼɻɽɿɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɯʊʋʄɯɺ, 

ʄʆɼʀʌɯʂʆɺɸʅʀʍ ɼʆɹɸɺʂɸʄʀ ʅɸ ʆʉʅʆɺɯ 

ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ʈʆʉʃʀʅʅʀʍ ʆʃɯʁ 

ɿʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʦʨʦʛʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʪʫʤʫ, ʦʩʦʙʣʠʚʦ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʣʽʡ ʪʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. ʇʦʢʨʘʱʝʥʽ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʪʫʤʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʜʦʜʘʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʠʬʽʢʘʪʦʨʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʤʝʨʽʚ ʪʘ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (ɺʈʆ) ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʟʦʢʨʝʤʘ ʫ 

ʤʦʜʠʬʽʢʫʚʘʥʥʽ ʙʽʪʫʤʽʚ. 

ɺʽʜʦʤʦʶ ʻ ʪʝʭʥʦʣʦʛʽʷ ʝʧʦʢʩʠʜʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʪʫʤʥʠʭ 

ʚ'ʷʞʫʯʠʭ, ʷʢʘ ʚʠʟʥʘʥʘ ʝʬʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʤʽʥʠ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʧʨʦʝʢʪʫʚʘʪʠ ʜʦʚʛʦʚʽʯʥʽ ʜʦʨʦʞʥʽ ʢʦʥʩʪʨʫʢʮʽʾ.  

ɼʦʜʘʚʘʥʥʷ ʝʧʦʢʩʠʜʽʚ, ʟʦʢʨʝʤʘ ʽ ʝʧʦʢʩʠʜʦʚʘʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (ɽɺʈʆ) ʜʦ ʜʦʨʦʞʥʽʭ ʙʽʪʫʤʽʚ ʜʦʟʚʦʣʷʻ 

ʧʦʢʨʘʱʠʪʠ ʘʜʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʪʫʤʽʚ. 
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ɼʣʷ ʝʧʦʢʩʠʜʫʚʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʫ 

ʩʦʥʷʰʥʠʢʦʚʫ ʦʣʽʶ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ in-situ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʷʢ ʜʦʥʦʨʘ ʢʠʩʥʶ ʪʘ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ.  

ɸʜʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʚʚʝʜʝʥʥʷʤ ʫ 

ɽɺʈʆ ʘʤʽʜʥʠʭ ʛʨʫʧ, ʟ ʦʜʝʨʞʘʥʥʷʤ ʘʤʽʜʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʝʧʦʢʩʠʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (ɽɺʈʆ-ɸ).  

ɽɺʈʆ ʦʜʝʨʞʘʥʦ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 60% ʧʝʨʦʢʩʠʜʫ 

ʚʦʜʥʶ ʪʘ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 66-68 ÁC ʚʧʨʦʜʦʚʞ 

2-2,5 ʛʦʜʠʥ. ɽʧʦʢʩʠʜʦʚʘʥʫ ʩʫʤʽʰ ʧʨʦʤʠʚʘʣʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʥʝʡʪʨʘʣʴʥʦʛʦ pH. ɸʤʽʜʫʚʘʥʥʷ ɽɺʈʆ ʧʨʦʚʦʜʠʣʠ 

ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʦʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 70 ÁC ʚʧʨʦʜʦʚʞ 4 ʛʦʜʠʥ. 

ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʙʽʪʫʤʫ ɽɺʈʆ-ɸ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 150 ÁC, ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ (600 ʦʙ./ʭʚ.) ï 1 ʛʦʜʠʥʘ, ʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʜʠʬʽʢʘʪʦʨʘ (ɽɺʈʆ ʘʙʦ ɽɺʈʆ-ɸ) ï 1,0 % ʤʘʩ ʥʘ ʙʽʪʫʤ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʨʦʞʥʽʡ ʥʘʬʪʦʚʠʡ ʙʽʪʫʤ ʤʘʨʢʠ 

ɹʅɼ 70/100 ʚʠʨʦʙʥʠʮʪʚʘ ʇɸʊ çʋʢʨʪʘʪʥʘʬʪʘè (ʤ. ʂʨʝʤʝʥʯʫʢ). 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ 

ʟʯʝʧʣʶʚʘʥʽʩʪʴ ʽʟ ʧʦʚʝʨʭʥʷʤʠ ʩʢʣʘ ʟʛʽʜʥʦ ɼʉʊʋ 9169:2021 ʪʘ 

ʱʝʙʝʥʶ ʟʛʽʜʥʦ ɼʉʊʋ 8787:2018. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʜʘʥʦ 

ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. ɸʜʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚôʷʞʫʯʠʭ 

ɹʽʪʫʤ 

ɿʯʝʧʣʶʚʘʥʽʩʪʴ 

ʟ ʧʦʚʝʨʭʥʝʶ 

ʩʢʣʘ, % 

ɿʯʝʧʣʶʚʘʥʽʩʪʴ 

ʟ ʧʦʚʝʨʭʥʝʶ 

ʱʝʙʝʥʶ, ʙʘʣʽʚ 

ɺʠʤʦʛʠ 

ʉʆʋ 45.2-

00018112-

067:2011. 

ɿʤʽʥʘ 1 

ɹʅɼ 70/100 28 2,5 - 

ɹʅɼ 70/100 + 

ɽɺʈʆ 
71 4,0 

ʅʝ ʤʝʥʰʝ  

75 

ɹʅɼ 70/100 + 

ɽɺʈʆ-ɸ 
92 5,0 

ʅʝ ʤʝʥʰʝ  

5,0 

 

ɿ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ɽɺʈʆ ʜʦ ʙʽʪʫʤʫ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʟʯʝʧʣʶʚʘʥʽʩʪʴ ʽʟ ʧʦʚʝʨʭʥʷʤʠ ʩʢʣʘ (ʽʟ 28 ʜʦ 71 %) ʪʘ 

ʱʝʙʝʥʶ (ʽʟ 2,5 ʜʦ 4,0 ʙʘʣʽʚ), ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʜʘʻʪʴʩʷ ʦʜʝʨʞʘʪʠ 

ʚôʷʞʫʯʝ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʙʽʪʫʤʽʚ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʘʜʛʝʟʽʡʥʠʤʠ ʜʦʙʘʚʢʘʤʠ (ʉʆʋ 45.2-00018112-

067:2011). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɽɺʈʆ-ɸ ʧʨʠ ʤʦʜʠʬʽʢʫʚʘʥʥʽ ʙʽʪʫʤʫ 

ɹʅɼ 70/100, ʦʜʝʨʞʘʥʦ ʚôʷʞʫʯʝ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʯʝʧʣʶʚʘʥʦʩʪʽ ʽʟ ʧʦʚʝʨʭʥʷʤʠ ʩʢʣʘ ʪʘ ʱʝʙʝʥʶ 

ʟʛʽʜʥʦ ʉʆʋ 45.2-00018112-067:2011. 
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ʋɼʂ: 625.7/8 

ʉʽʜʫʥ ʖ.ɺ. 

ɹʽʜʦʩʴ ɺ.ʄ., ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʈʆɿʇɸɼʋ ʂɸʊɯʆʅʅʀʍ ɹɯʊʋʄʅʀʍ 

ɽʄʋʃʔʉɯʁ 

ʂʘʪʽʦʥʥʽ ʙʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʻ ʧʦʧʫʣʷʨʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ 

ʜʦʨʦʞʥʴʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʘʜʫ ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʻ ʦʜʥʠʤʠ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʝʤʫʣʴʩʽʡ. ɿʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-129:2013 [1]  ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʘʜʫ ʝʤʫʣʴʩʽʾ ʧʦʜʽʣʷʶʪʴ ʥʘ ʚʠʜʠ: 

ʰʚʠʜʢʦʨʦʟʧʘʜʥʽ, ʩʝʨʝʜʥʴʦʨʦʟʧʘʜʥʽ ʪʘ ʧʦʚʽʣʴʥʦʨʦʟʧʘʜʥʽ. 

ɽʤʫʣʴʩʽʾ ʜʣʷ ʨʦʟʧʘʜʫ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʢʽʥʝʮʴ ʾʭ ʨʦʟʧʘʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʟʥʽʰʝ ʥʽʞ ʫ 

ʧʦʚʽʣʴʥʦʨʦʟʧʘʜʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʥʘʜʩʪʽʡʢʠʭ. ʊʝʨʤʽʥ 

çʥʘʜʩʪʽʡʢʽ ʙʽʪʫʤʥʽ ʢʘʪʽʦʥʥʽ ʝʤʫʣʴʩʽʾè ʥʝ ʻ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʤ ʫ 

ʧʨʘʢʪʠʮʽ, ʘʣʝ ʪʘʢʽ ʝʤʫʣʴʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʥʘʩʪʫʧʥʠʭ 

ʜʦʨʦʞʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ: ʚʣʘʰʪʫʚʘʥʥʽ ʧʦʢʨʠʪʪʷ ʽʟ ʣʠʪʠʭ 

ʝʤʫʣʴʩʽʡʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʩʫʤʽʰʝʡ, ʰʘʨʽʚ ʦʩʥʦʚʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

çʭʦʣʦʜʥʦʛʦ ʨʝʩʘʡʢʣʽʥʛʫè,  ʩʪʘʙʽʣʽʟʘʮʽʷ ʛʨʫʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ  ʥʘ ʧʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ  

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʘʜʫ ʢʘʪʽʦʥʥʠʭ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ 

ʥʘ ʩʦʣʷʥʽʡ ʪʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʢʠʩʣʦʪʘʭ. 

ɽʤʫʣʴʩʽʾ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘ ʦʢʠʩʥʝʥʦʤʫ ʙʽʪʫʤʽ ʤʘʨʢʠ 

70/100, ʚʠʨʦʙʥʠʢ ʇʈɸʊ çʋʢʨʪʘʪʥʘʬʪʘè, ʪʘ ʝʤʫʣʴʛʘʪʦʨʘʭ ʢʦʤʧʘʥʽʾ 

Nouryon (ʐʚʝʮʽʷ), ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʠʩʣʦʪʘʭ. ɯʟ ʝʤʫʣʴʛʘʪʦʨʦʤ 

Redicote ɽ-11 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʨʪʦʬʦʩʬʦʨʥʫ, ʩʦʣʷʥʫ ʢʠʩʣʦʪʫ, ʘ 
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ʽʟ Redicote ʉ-320ɽ ʣʠʰʝ ʦʨʪʦʬʦʩʬʦʨʥʫ ʢʠʩʣʦʪʫ. ʉʢʣʘʜʠ ʝʤʫʣʴʩʽʡ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ.1. ɹʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʚʠʛʦʪʦʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʪʫʤʥʦ-ʝʤʫʣʴʩʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦ ʪʠʧʫ 

ʢʦʣʦʾʜʥʦʛʦ ʤʣʠʥʘ. 

ʊʘʙʣʠʮʷ 1. ʉʢʣʘʜʠ ʝʤʫʣʴʩʽʡ 

ˉ
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ʾ

 

ɺ
ʤ
ʽ
ʩ
ʪ
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ʽ
ʪ
ʫ
ʤ
ʫ
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%

 ɽʤʫʣʴʛʘʪʦʨ 

Redicote 

ʊ
ʠ
ʧ
 
ʢ
ʠ
ʩ
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ʦ
ʪ
ʠ

 

p
H
 
ʫ
 
ʚ
ʦ
ʜ
ʥ
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ʡ
 
ʬ
ʘ
ʟ
ʽ

 

ʊ
ʠ
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ɺ
ʤ
ʽ
ʩ
ʪ
,
 

%
ʤ
ʘ
ʩ
.

 
1 

60 
ɽ-11 

1,1 

ʅʉɯ 

2,5 
2 ʉ-320ɽ ʅ3ʈʆ4 

3 
61 

ɽ-11 ʅʉɯ 

4 ʉ-320ɽ ʅ3ʈʆ4 

5 

62 

ʉ-320ɽ 1,2 ʅ3ʈʆ4 

2,3 6 ʉ-320ɽ 1,6 ʅ3ʈʆ4 

7 ʉ-320ɽ 1,8 ʅ3ʈʆ4 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʘʜʫ ʙʽʪʫʤʥʠʭ 

ʝʤʫʣʴʩʽʡ, ʘ ʩʘʤʝ: ʽʥʜʝʢʩ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ ɹ ɺ.2.7-129:2013 [1] , 

ʯʘʩ (ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ EN 13075-2:2020 [2] ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʟʘ ɼʉʊʋ EN 12848:2020 

[3]   ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 2.  
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ʊʘʙʣʠʮʷ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʘʜʫ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ 

ˉ ʙʽʪʫʤʥʥʦʾ ʝʤʫʣʴʩʽʾ 
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1(HCl;1,1%ɽ-11) 198 199  0,8 

2(ʅ3ʈʆ4;1,1% ʉ-320ɽ) 247 270 79,8 

3(HCl;1,1%ɽ-11) 196 205 1,1 

4(ʅ3ʈʆ4;1,1% ʉ-320ɽ) 245 278 82,0 

5(ʅ3ʈʆ4;1,2% ʉ-320ɽ) 257 >300 84,5 

6(ʅ3ʈʆ4;1,6% ʉ-320ɽ) 301 >300 59,3 

7(ʅ3ʈʆ4;1,8% ʉ-320ɽ) 320 >300 51,2 

ɸʥʘʣʽʟʫʶʯʠ ʪʘʙʣʠʮʶ 2 ʙʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʥʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ 

ʢʠʩʣʦʪʽ ʜʦʚʰʝ ʟʤʽʰʫʶʪʴʩʷ ʽʟ ʤʽʥʝʨʘʣʴʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʫ ʥʠʭ ʙʽʣʴʰʠʡ ʽʥʜʝʢʩ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ ɹ ɺ.2.7-

129:2013 [1]  ʪʘ ʯʘʩ (ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ EN 13075-2:2020 

[2]., ʧʨʦʪʝ ʚʦʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʛʽʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʟʘ ɼʉʊʋ EN 

12848:2020 [3]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʜʝʢʩʫ ʨʦʟʧʘʜʫ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʝʤʫʣʴʩʽʾ ʥʘ ʩʦʣʷʥʽʡ ʢʠʩʣʦʪʽ ʤʘʶʪʴ ʤʝʥʰʠʡ 

ʯʘʩ (ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ ʪʘ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʥʽʞ ʥʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʢʠʩʣʦʪʽ. ɼʣʷ ʙʽʪʫʤʥʠʭ 

ʝʤʫʣʴʩʽʡ ʥʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʢʠʩʣʦʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʧʨʠ 
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ʜʦʟʫʚʘʥʥʽ ʝʤʫʣʴʛʘʪʦʨʘ 1,2% ʽ ʚʠʱʝ ʯʘʩ (ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ 

ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 300ʩ, ʘʣʝ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʜʦʟʫʚʘʥʥʽ ʝʤʫʣʴʛʘʪʦʨʘ 1,6% 

ʽ ʙʽʣʴʰʝ. ɹʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʽʟ ʦʨʪʦʬʦʩʬʦʨʥʦʶ ʢʠʩʣʦʪʦʶ, ʧʦ 

ʽʥʰʦʤʫ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʥʽʞ ʙʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʽʟ 

ʩʦʣʷʥʦʶ ʢʠʩʣʦʪʦʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʦʤ ʟʘ ɼʉʊʋ EN 

12848:2020 [3]. ɺʽʜʪʘʢ ʜʣʷ ʧʦʚʽʣʴʥʦʨʦʟʧʘʜʥʠʭ ʪʘ ʥʘʜʩʪʽʡʢʠʭ 

ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ ʚ ʩʢʣʘʜʽ ʷʢʠʭ ʻ ʦʨʪʦʬʦʩʬʦʨʥʘ ʢʠʩʣʦʪʘ ʤʝʪʦʜ ʟʘ 

ɼʉʊʋ EN 12848:2020 [3]. ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʨʝʘʢʪʠʚʥʽʩʪʴ ʝʤʫʣʴʩʽʡ ʥʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʢʠʩʣʦʪʽ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ 

ʽʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʤʫʣʴʛʘʪʦʨʘ ʫ ʝʤʫʣʴʩʽʾ ʟʙʽʣʴʰʫʻ 

ʽʥʜʝʢʩ ʨʦʟʧʘʜʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʝʤʫʣʴʩʽʾ ʽʟ ʨʽʟʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʪʘ 

ʝʤʫʣʴʛʘʪʦʨʘʤʠ ʧʨʠ ʚʤʽʩʪʽ 1,1% ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʽʥʜʝʢʩʫ ʨʦʟʧʘʜʫ. 

ɼʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʝʤʫʣʴʩʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʨʝʣʷʮʽʷ 

ʤʽʞ ʽʥʜʝʢʩʦʤ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ ɹ ɺ.2.7-129:2013 [1]  ʪʘ ʯʘʩʦʤ 

(ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ EN 13075-2:2020 [2]. 

ɺʠʩʥʦʚʢʠ 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʘʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʝʤʫʣʴʩʽʷ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʥʝ 

ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ 

ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʢʠʩʣʦʪʽ. ʊʦʜʽ ʷʢ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 

ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ ɹ ɺ.2.7-129:2013 ʪʘ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ  ʯʘʩʫ 

(ʩʪʘʥ) ʜʦ ʨʦʟʧʘʜʫ ʟʘ ɼʉʊʋ EN 13075-2:2020 ʤʦʞʥʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʤʫʣʴʩʽʡ ʥʘ ʦʨʪʦʬʦʩʬʦʨʥʽʡ ʪʘ ʩʦʣʷʥʽʡ 

ʢʠʩʣʦʪʘʭ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʉʊʋ ɹ ɺ.2.7-129:2013 ɽʤʫʣʴʩʽʾ ʙʽʪʫʤʥʽ ʜʦʨʦʞʥʽ. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ 

2. ɼʉʊʋ EN 13075-2:2020 ɹʽʪʫʤ ʪʘ ʙʽʪʫʤʥʽ ʚôʷʞʫʯʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʧʘʜʫ. ʏʘʩʪʠʥʘ 2. ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʘʪʽʦʥʥʠʭ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ ʽʟ ʟʘʧʦʚʥʶʚʘʯʝʤ 

ʪʦʥʢʠʭ ʬʨʘʢʮʽʡ 

3. ɼʉʊʋ EN 12848:2020 ɹʽʪʫʤ ʪʘ ʙʽʪʫʤʥʽ ʚôʷʞʫʯʽ. 

ɺʠʟʥʘʯʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʙʽʪʫʤʥʠʭ ʝʤʫʣʴʩʽʡ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʮʝʤʝʥʪʦʤ 

 

ʋɼʂ: 625.7.08  

ɸʨʩʝʥʴʻʚʘ ʅ.ʆ., ɼʦʥʯʝʚʩʴʢʠʡ ɺ.ɸ. 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ 

ʫʥʽʚʝʨʩʠʪʝʪ 

ɯʅʅʆɺɸʎɯʁʅɸ ʂʆʅʎɽʇʎɯʗ ʉʆʅʗʏʅʀʍ ɼʆʈɯɻ 

 Cʦʥʷʯʥʽ ʜʦʨʦʛʠ ï ʮʝ ʜʦʨʦʛʠ, ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ, ʦʧʘʣʝʥʥʷ ʪʘ ʽʥʰʠʭ 

ʨʦʟʫʤʥʠʭ ʬʫʥʢʮʽʡ.  

ɯʥʥʦʚʘʮʽʡʥʘ ʢʦʥʮʝʧʮʽʷ ʩʦʥʷʯʥʠʭ ʜʦʨʽʛ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʨʦʙʣʷʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʽʜ ʩʦʥʮʷ, ʥʘʙʫʣʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʷʢ ʨʦʟʫʤʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʽʡʥʠʤ 
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ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʤ ʜʦʨʦʛʘʤ, ʷʢʽ ʜʦʤʽʥʫʶʪʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʩʦʥʷʯʥʠʭ ʜʦʨʽʛ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʯʠʩʪʫ ʝʥʝʨʛʽʶ, ʜʦʨʦʛʦʮʽʥʥʠʡ ʪʦʚʘʨ. 

ʅʝɦʦʜʘʚʥʷ ʧʦʷʚʘ ʝʣʝʢʪʨʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʤʝʨʝʞ,̔ ʧʽʜʩʠʣʠʣʘ ʽʜʝʶ ʩʦʥʷʯʥʠʭ 

ʜʦʨʽʛ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʘʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʷʢ ʤʦʞʥʘ 

ʝʢʦʥʦʤʥʦ ʟʘʨʷʜʞʘʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʽ? ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʽʥʜʫʩʪʨʽʷ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʘʙʽʣʴʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʽ ʥʝʱʦʜʘʚʥʦ ʧʦʯʘʣʘ 

ʧʨʦʩʪʷʛʘʪʠ ʨʫʢʫ ʜʦ ʽʥʜʫʩʪʨʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʰʣʷʭʦʤ 

ʽʥʪʝʥʩʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʷʢ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʆʙʩʷʛ ʨʦʙʦʪʠ ï 

ʮʝ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʢʽʣʦʤʝʪʨʽʚ ʜʦʨʽʛ, ʷʢʽ ʽʩʥʫʶʪʴ ʘʙʦ ʙʫʜʫʪʴ 

ʧʦʙʫʜʦʚʘʥʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʉʦʥʷʯʥʽ ʜʦʨʦʛʠ ʚʩʝ ʱʝ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʇʽʩʣʷ ʧʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʽ ʜʦʨʦʛʠ ʟʤʦʞʫʪʴ 

ʛʝʥʝʨʫʚʘʪʠ ʯʠʩʪʫ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʚʽʜ ʩʦʥʮʷ, ʷʢʦʾ ʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʞʠʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ITS, ʚʙʫʜʦʚʘʥʦʾ ʚ ʪʨʦʪʫʘʨ, ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ, ʚʫʣʠʯʥʠʭ ʣʽʭʪʘʨʽʚ ʫʟʜʦʚʞ ʜʦʨʽʛ, ʝʣʝʢʪʨʠʯʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦ ʪʨʦʪʫʘʨʫ, ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʽ 

ʥʘʚʽʪʴ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ, ʟʚʝʜʝʥʽ ʚʟʜʦʚʞ ʜʦʨʽʛ.  
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ʈʠʩ.1 ï ʉʦʥʷʯʥʘ ʜʦʨʦʛʘ  

ʇʽʦʥʝʨʦʤ ʫ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʜʣʷ 

ʘʩʬʘʣʴʪʫ ʜʦʨʽʛ ʻ ʘʤʝʨʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Solar Roadways. ʂʦʤʧʘʥʽʷ 

ʧʨʘʮʶʻ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʧʨʦʪʦʪʠʧʽʚ ʩʦʥʷʯʥʠʭ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, 

ʧʦʙʫʜʦʚʘʥʠʭ ʽʟ ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, ʧʦ ʷʢʠʭ ʤʦʞʥʘ ʭʦʜʠʪʠ ʪʘ ʾʟʜʠʪʠ. ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ 

ʜʣʷ ʜʦʨʽʛ ʤʽʩʪʷʪʴ ʩʚʽʪʣʦʜʽʦʜʥʽ ʣʽʭʪʘʨʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʥʽʡ ʽ ʚʠʚʽʩʦʢ 

ʙʝʟ ʬʘʨʙʠ. ʇʘʥʝʣʽ ʪʘʢʦʞ ʤʘʶʪʴ ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʘʥʝʣʷʤ ʩʧʽʣʢʫʚʘʪʠʩʷ ʦʜʥʘ ʟ ʦʜʥʦʶ, 

ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʩʪʘʥʮʽʻʶ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʪʘ ʘʚʪʦʤʦʙʽʣʽʩʪʘʤʠ. ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʜʣʷ ʜʦʨʽʛ ʚʠʛʦʪʦʚʣʝʥʽ 

ʽʟ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʘʛʘʨʪʦʚʘʥʦʛʦ ʩʢʣʘ, ʷʢʝ ʤʦʞʝ 

ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʪʨʘʥʩʧʦʨʪʫ. ʉʢʣʦ ʤʘʻ ʧʦʚʝʨʭʥʶ 

ʟʯʝʧʣʝʥʥʷ, ʝʢʚʽʚʘʣʝʥʪʥʫ ʘʩʬʘʣʴʪʫ. ʉʦʥʷʯʥʽ ʜʦʨʦʛʠ ʨʦʟʨʦʙʣʝʥʽ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʝʨʝʚʝʨʰʫʚʘʪʠ ʘʩʬʘʣʴʪ ʫ ʙʘʛʘʪʴʦʭ ʢʣʶʯʦʚʠʭ 

ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʨʦʙʦʯʠʭ ʘʩʧʝʢʪʘʭ. 

ʉʦʥʷʯʥʘ ʜʦʨʽʞʢʘ ʚ ʇʽʯʪʨʽ-ʂʦʨʥʝʨʩ, ʰʪʘʪ ɼʞʦʨʜʞʽʷ, ʻʜʠʥʘ 

ʜʽʶʯʘ ʥʘʨʘʟʽ ʚ ʉʐɸ. ɰʾ ʚʩʪʘʥʦʚʠʣʠ ʥʘʧʨʠʢʽʥʮʽ 2020 ʨʦʢʫ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʜʦʨʦʞʥʽʭ ʧʘʥʝʣʝʡ WattWay. ʆʜʥʘʢ ʧʨʦʻʢʪ ʜʫʞʝ 

ʦʙʤʝʞʝʥʠʡ ʟʘ ʦʙʩʷʛʦʤ ʽ ʟʘʡʤʘʻ ʚʫʟʴʢʫ ʩʤʫʛʫ ʚ ʤʝʞʘʭ ʪʝʩʪʦʚʦʾ 

ʩʤʫʛʠ ʜʣʷ ʘʚʪʦʥʦʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 2 ï ʉʦʥʷʯʥʘ ʜʦʨʽʞʢʘ ʚ ʇʽʯʪʨʽ-ʂʦʨʥʝʨʩ, ʉʐɸ [2] 

ɼʦʨʦʛʠ ʥʘ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʷʭ ï ̔  ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ 

ʧʨʦʻʢʪʠ ʩʦʥʷʯʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʪʘʢʽ ʷʢ ʩʦʥʷʯʥʽ ʚʝʣʦʩʠʧʝʜʥʽ 

ʜʦʨʽʞʢʠ ʪʘ ʩʦʥʷʯʥʽ ʪʨʦʪʫʘʨʠ ï ʙʫʣʠ ʚʠʧʨʦʙʫʚʘʥʽ ʚ ʢʽʣʴʢʦʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʍʦʯʘ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʙʫʣʠ ʥʝʚʝʣʠʢʠʤʠ ʧʽʣʦʪʥʠʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʙʽʣʴʰʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

WattWay, ʌʨʘʥʮʽʷ (2016-2019): ʧʝʨʰʦʶ ʩʦʥʷʯʥʦʶ 

ʜʦʨʦʛʦʶ, ʷʢʘ ʧʦʙʘʯʠʣʘ ʨʝʘʣʴʥʽ ʫʤʦʚʠ, ʙʫʣʘ WattWay, 

ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʚʞʠʥʦʶ 0,62 ʤʠʣʽ ʚ ʅʦʨʤʘʥʜʽʾ, ʌʨʘʥʮʽʷ. ɺʽʥ ʙʫʚ 

ʟʘʧʫʱʝʥʠʡ ʪʘ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʨʦʟʤʦʚʘʤʠ ʧʨʦ ʨʦʟʰʠʨʝʥʥʷ 

ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ 620 ʤʠʣʷʭ ʬʨʘʥʮʫʟʴʢʠʭ ʜʦʨʽʛ. ʅʘ ʞʘʣʴ, ʚʦʥʘ 

ʚʠʨʦʙʣʷʣʘ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʦʯʽʢʫʚʘʣʦʩʷ, ʽ ʚʠʷʚʠʣʘʩʷ 

ʥʝʟʜʘʪʥʦʶ ʧʨʦʪʠʩʪʦʷʪʠ ʟʥʦʰʝʥʥʶ ʚʽʜ ʨʫʭʫ, ʱʦ ʩʧʦʥʫʢʘʣʦ 

ʜʦʩʪʨʦʢʦʚʝ ʟʘʢʨʠʪʪʷ ʚ 2019 ʨʦʮʽ.  

ʉʦʥʷʯʥʘ ʤʘʛʽʩʪʨʘʣʴ, ʂʠʪʘʡ (2017-2018): ʅʘʧʨʠʢʽʥʮʽ 2017 

ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʨʠʪʪʷ ʱʝ ʦʜʥʽʻʾ ʩʦʥʷʯʥʦʾ ʜʦʨʦʛʠ 
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ʧʨʦʪʷʞʥʽʩʪʶ 0,62 ʤʠʣʽ, ʷʢʘ ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʰʦʶ ʫ ʩʚʽʪʽ ʩʦʥʷʯʥʦʶ 

ʤʘʛʽʩʪʨʘʣʣʶ, ʫ ʎʟʽʥʘʥʽ, ʂʠʪʘʡ. ʅʘ ʞʘʣʴ, ʧʨʦʻʢʪ ʟʘʢʨʠʣʠ 

ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʢʨʘʜʽʞʢʠ.  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʧʝʨʝʜʥʽ ʪʘ ʥʝ ʜʫʞʝ ʚʜʘʣʽ ʧʽʣʦʪʥʽ 

ʧʨʦʻʢʪʠ ʩʦʥʷʯʥʽ ʜʦʨʦʛʠ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ 

ʧʽʜʪʨʠʤʫʻ ʥʝʱʦʜʘʚʥʻ ʟʨʦʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽ ʛʣʦʙʘʣʴʥʫ 

ʛʦʩʪʨʫ ʧʦʪʨʝʙʫ ʚ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʯʠʩʪʽʡ ʝʥʝʨʛʽʾ. ɯʥʥʦʚʘʮʽʷ ʚʩʝ 

ʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ, ʦʜʥʘʢ ʪʝʧʝʨ ʾʾ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʦ ʚ ʥʝʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ, 

ʥʘʧʨʠʢʣʘʜ, ʥʘʚʢʦʣʦ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʘʜʽʦʥʠ ʘʙʦ 

ʛʨʦʤʘʜʩʴʢʽ ʧʘʨʢʠ, ʥʘʚʽʪʴ ʣʠʰʝ ʜʣʷ ʧʽʰʦʭʦʜʽʚ, ʱʦʙ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʽʪʦʚʽ ʧʨʘʛʥʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡ, ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. https://solarroadways.com/ 

нΦ https://www.solarreviews.com/blog/all-about-solar-roadways 

 

 

ʋɼʂ: 624.21.012 

ɼʫʙʽʥʯʠʢ ʆ. ɯ., ʊʶʪʴʢʽʥ ʆ. ʃ., ʂʽʣʴʜʻʻʚ ɺ. ʈ., ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ɺʇʃʀɺ ʂʆʈʆɿɯɰ ɸʈʄɸʊʋʈʀ ʅɸ ʊɽʈʄɯʅ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ʄʆʉʊʆɺʆɰ ʂʆʅʉʊʈʋʂʎɯɰ 

ʇʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʦʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʫ ʤʦʩʪʦʙʫʜʫʚʘʥʥʽ. 

ʊʝʦʨʽʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʪʝʨʤʽʥ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʷʢ ʚʣʘʩʪʠʚʽʩʪʴ 

https://solarroadways.com/
https://www.solarreviews.com/blog/all-about-solar-roadways
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ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ ʜʦ ʥʘʩʪʘʥʥʷ ʛʨʘʥʠʯʥʦʛʦ 

ʩʪʘʥʫ. ɼʣʷ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʦʩʥʦʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. 

ʇʠʪʘʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʦʩʪʦʚʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ ʫ ʪʝʭʥʽʯʥʦʤʫ, ʪʘʢ ʽ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʽ 

ʧʨʠʚʝʨʪʘ ̒ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ ʬʘʭʽʚʮʽʚ ʪʘ ʚʯʝʥʠʭ. 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ʪʠʧ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʨʫʜʠ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʢʣʘʜ ʟʘʣʽʟʦʙʝʪʦʥʫ. 

ɿʘʣʽʟʦʙʝʪʦʥ ʰʠʨʦʢʦ ʚʽʜʦʤʠʡ ʷʢ ʜʦʚʛʦʚʽʯʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɹʝʪʦʥ ʤʦʞʝ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʠʡ ʜʦʩʠʪʴ ʤʽʮʥʠʤ ʽ ʩʪʽʡʢʠʤ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ ʟʘʟʚʠʯʘʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʘʜʽʡʥʠʤ ʟʘʭʠʩʪʦʤ ʰʘʨʫ ʙʝʪʦʥʫ. 

ʆʜʥʘʢ ʥʘ ʧʽʜʩʪʘʚʽ ʯʠʩʣʝʥʥʠʭ ʦʙʩʪʝʞʝʥʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʽʟʦʙʝʪʦʥ - ʤʘʪʝʨʽʘʣ 

ʥʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʯʘʩʦʤ ʚʪʨʘʯʘʶʪʴ 

ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʨʦʛʦʥʦʚʽ 

ʙʫʜʦʚʠ ʤʦʩʪʽʚ ʦʜʥʦʯʘʩʥʦ ʽʟ ʩʠʣʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʜʽʶʪʴ 

ʨʽʟʥʽ ʢʦʨʦʟʽʡʥʽ ʬʘʢʪʦʨʠ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʦʮʝʩʘʤʠ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʪʘʢʠʭ 

ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʢʘʨʙʦʥʽʟʘʮʽʷ, ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʨʫʰʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʦʷʚʘ ʪʨʽʱʠʥ ʫ ʙʝʪʦʥʽ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʨʽʱʠʥʠ ʫ ʙʝʪʦʥʽ ʤʦʞʫʪʴ ʟ'ʷʚʣʷʪʠʩʷ ʫ 

ʧʨʦʮʝʩʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʥʠ ʟʙʽʣʴʰʫʶʪʴ 

ʧʨʦʥʠʢʥʽʩʪʴ ʙʝʪʦʥʫ. 
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ʂʦʨʦʟʽʷ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʤʦʩʪʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʝʜʦʩʪʘʪʥʴʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʤʦʩʪʽʚ. 

ʊʝʨʤ̔ʥ çʢʦʨʦʟʽʷè ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ (çcorrosioè) 

ʦʟʥʘʯʘʻ çʨʦʟ'ʾʜʘʥʥʷè, ʘ ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʛʨʝʮʴʢʦʾ ï çʨʦʟʧʫʰʝʥʥʷè. 

ʂʦʨʦʟʽʷ - ʮʝ ʩʘʤʦʚʽʣʴʥʝ ʨʫʡʥʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʪʽʣ, ʚʠʢʣʠʢʘʥʝ 

ʭʽʤʽʯʥʠʤʠ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʧʨʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʂʦʨʦʟʽʷ ʘʨʤʘʪʫʨʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʘʟʘʤʠ:  

- ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʨʙʦʥʽʟʘʮʽʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ; 

-ʯʝʨʝʟ ʪʨʽʱʠʥʠ ʚʽʜ ʫʩʘʜʢʠ ʙʝʪʦʥʫ, ʩʠʣʦʚʽ ʪʨʽʱʠʥʠ, ʷʢʽ ʻ ʚ 

ʟʘʭʠʩʥʦʤʫ ʰʘʨʽ ʙʝʪʦʥʫ, ʚʦʣʦʛʘ ʧʨʦʥʠʢʘʻ ʜʦ ʘʨʤʘʪʫʨʠ; 

- ʧʦʷʚʘ ʢʦʨʦʟʽʡʥʠʭ ʪʨʽʱʠʥ ʫ ʟʘʭʠʩʥʦʤʫ ʰʘʨʽ, ʚʥʘʩʣʽʜʦʢ 

ʚʠʧʠʨʘʥʥʷ ʙʝʪʦʥʫ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʧʨʦʜʫʢʪʘʤʠ ʢʦʨʦʟʽʾ, ʦʙ'ʻʤ 

ʷʢʠʭ ʫ 2,5-3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʦʙʩʷʛ ʧʨʦʢʦʨʦʜʦʚʘʥʦʛʦ ʤʝʪʘʣʫ. 

- ʢʦʣʠ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʜʦʩʷʛʘʻ 0,3 ʤʤ, ʜʦʩʪʫʧ ʚʦʜʠ ʪʘ 

ʢʠʩʥʶ ʜʦ ʘʨʤʘʪʫʨʠ ʧʦʣʝʛʰʫʻʪʴʩʷ, ʽ ʧʨʦʮʝʩ ʢʦʨʦʟʽʾ ʧʨʦʪʽʢʘʻ 

ʚʽʜʢʨʠʪʦ ʪʘ ʽʥʪʝʥʩʠʚʥʽʰʝ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʜʝ ʜʦ ʨʦʩʪʫ 

ʪʨʽʱʠʥ. 

ʇʦ ʨʦʟʢʨʠʪʪʶ ʢʦʨʦʟʽʡʥʠʭ ʪʨʽʱʠʥ ʤʦʞʥʘ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʛʣʠʙʠʥʫ ʢʦʨʦʟʽʾ ʟʚʠʯʘʡʥʦʾ ʘʨʤʘʪʫʨʠ. ɻʣʠʙʠʥʫ 

ʢʦʨʦʟʽʾ ʚ ʘʨʤʘʪʫʨʽ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ ʤʦʩʪʫ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʶ 

Ὤ̋ ̏̑ πȟρυὰὲρρȟρρ ́̓̑
Ⱦ
Ὕȟ ́̓ ̑, 

ʜʝ ʘʪʨ ï ʰʠʨʠʥʘ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥʠ, ʤʤ; ʊ ï ʨʦʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ. 
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ʇʨʠ ʦʮʽʥʮʽ ʩʪʫʧʝʥʷ ʢʦʨʦʟʽʾ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ ʚ 

ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʘʨʤʘʪʫʨʥʽ ʩʪʨʠʞʥʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚ ʦʜʠʥ ʰʘʨ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʚʝʨʭʥʽ ʙʝʪʦʥʫ. ɿ ʜʝʷʢʠʤ ʧʨʠʧʫʱʝʥʥʷʤ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ 

ʛʣʠʙʠʥʫ ʢʦʨʦʟʽʾ ʫ ʢʦʞʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʘʨʽ ʘʨʤʘʪʫʨʠ ʚʜʚʽʯʽ 

ʤʝʥʰʝ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʰʘʨʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ ʘʨʤʘʪʫʨʠ ʫ 

ʟʦʥʽ ʪʨʽʱʠʥʠ ʙʝʪʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʾʾ ʨʦʟʢʨʠʪʪʷ. 

ɺʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʘʛʨʝʩʠʚʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, ʜʽʘʤʝʪʨ ʽ ʚʠʜ 

ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ, ʚʝʣʠʯʠʥʘ ʥʘʧʨʫʛʠ ʚ ʥʽʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʢʠ ʛʣʠʙʠʥʠ ʢʦʨʦʟʽʾ ʘʨʤʘʪʫʨʥʦʛʦ 

ʩʪʨʠʞʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʰʠʨʠʥʠ ʾʾ ʨʦʟʢʨʠʪʪʷ ʪʘ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ (ʪʘʙʣ.1). 

ʂʦʨʦʟʽʷ ʘʨʤʘʪʫʨʠ ʟ ʪʨʽʱʠʥʘʤʠ ʚ ʙʝʪʦʥʽ ʚ ʟʚʠʯʘʡʥʠʭ 

ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ, ʧʨʠ ʾʭ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʢʨʠʪʪʽ, ʟ ʯʘʩʦʤ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʘʤʦʫʱʽʣʴʥʝʥʥʷʤ ʮʠʭ ʪʨʽʱʠʥ. 

 

ʊʘʙʣʠʮʷ 1. ʐʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ ʘʨʤʘʪʫʨʥʠʭ ʩʪʨʠʞʥʽʚ ʫ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʽʚʣʷʭ, ʤʤ/ʨʽʢ 

ʐʠʨʠʥʘ 

ʨʦʟʢʨʠʪʪʷ 

ʪʨʽʱʠʥʠ, ʤʤ 

ʈʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

1 5 10 15 20 30 40 50 

0,1 0,025        

0,2 0,12 0,025       

0,3 0,15 0,026 0,009 0,007 0,006 0,004 0,0034 0,0028 

0,4 0,17 0,027 0,013 0,011 0,009 0,006 0,0052 0,0044 

0,5 0,2 0,028 0,018 0,015 0,012 0,009 0,007 0,0064 
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0,6 0,23 0,032 0,023 0,019 0,015 0,012 0,010 0,008 

0,7 0,24 0,043 0,027 0,024 0,019 0,015 0,012 0,0108 

0,8 0,25 0,050 0,032 0,028 0,023 0,018 0,015 0,013 

0,9 0,26 0,056 0,038 0,033 0,028 0,022 0,018 0,016 

1,0 0,27 0,064 0,044 0,038 0,032 0,026 0,022 0,019 

 

ʂʦʨʦʟʽʷ ʘʨʤʘʪʫʨʠ ʟ ʪʨʽʱʠʥʘʤʠ ʚ ʙʝʪʦʥʽ ʚ ʟʚʠʯʘʡʥʠʭ 

ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ, ʧʨʠ ʾʭ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʢʨʠʪʪʽ, ʟ ʯʘʩʦʤ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʘʤʦʫʱʽʣʴʥʝʥʥʷʤ ʮʠʭ ʪʨʽʱʠʥ. 

ʅʘʩʣʽʜʢʦʤ ʧʨʦʮʝʩʫ ʢʦʨʦʟʽʾ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʤʦʩʪʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʻ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʘʨʤʘʪʫʨʠ, ʱʦ 

ʩʧʨʠʡʤʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʩʧʦʨʫʜʠ. 

 

 

ʋɼʂ: 528 

ʉʘʜʦʚʠʡ ɯ.ɯ., ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ  

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ɻɽʆɼɽɿʀʏʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ɺɯɼʅʆɺʃɽʅʅʗ ʄʆʉʊɯɺ 

ɺʽʜʙʫʜʦʚʘ ʤʦʩʪʽʚ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ 

ʬʽʟʠʯʥʽʡ ʚʽʜʙʫʜʦʚʽ ʩʧʦʨʫʜ.  ʂʦʞʝʥ ʟʨʫʡʥʦʚʘʥʠʡ ʤʽʩʪ ï ʮʝ 

ʘʙʩʦʣʶʪʥʦ ʽʟʦʣʴʦʚʘʥʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʘʙʦ ʜʝʩʷʪʢʠ, ʘ ʪʦ ʡ ʩʦʪʥʽ 

ʢʽʣʦʤʝʪʨʽʚ ʦʙôʾʟʜʽʚ. ɿʘʛʘʣʦʤ ʯʝʨʝʟ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʘʨʤʽʾ 

ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ ʟʨʫʡʥʦʚʘʥʦ 346 ʤʦʩʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 157 ʤʦʩʪʽʚ ʥʘ 

ʜʝʨʞʘʚʥʠʭ ʪʨʘʩʘʭ. 
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ʅʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ ʩʣʫʞʙʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʦʙʩʪʝʞʫʚʘʪʠ 

ʽʩʥʫʶʯʽ ʧʝʨʝʭʦʜʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʯʘʩʪʢʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ɿʘʩʦʙʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʚ ʛʝʦʜʝʟʠʯʥʦʤʫ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʩʪʽʚ, ʩʧʨʠʷʶʯʠ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʩʪʫ. ɸʣʛʦʨʠʪʤʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʦʩʪʽ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʮʠʭ ʜʘʥʠʭ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ, 

ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴ ʤʦʞʣʠʚʽ ʜʝʬʦʨʤʘʮʽʾ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʩʪʘ ʥʘ 

ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʪʘʥʫ ʤʦʩʪʘ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʝʥʮʽʡʥʽ 

ʧʨʦʙʣʝʤʠ. 

ʉʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʤʦʩʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʥʠʭ ʟ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʫ ʩʪʘʥʽ ʤʦʩʪʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʧʽʜ ʯʘʩ 

ʨʝʤʦʥʪʫ ʤʦʩʪʽʚ ʧʨʠʰʚʠʜʰʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ.  

ʊʘʭʝʦʤʝʪʨʠ ʟ ʬʫʥʢʮʽʷʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʦʯʦʢ ʽ ʦʙ'ʻʢʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʪʘ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʟʥʘʯʘʪʠ 
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ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ. ʇʦʪʽʤ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʥʘ ʮʽʣʴʦʚʽ ʪʦʯʢʠ ʽ 

ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʙʝʟ ʟʥʘʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʦʧʝʨʘʪʦʨʘ. ʎʝ 

ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʪʘ ʟʤʝʥʰʫʻ ʯʘʩ, ʧʦʪʨʽʙʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ. 

GPS-ʧʨʠʡʤʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʨʘʱʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.  

ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʩʠʛʥʘʣʠ ʟ ʩʫʧʫʪʥʠʢʽʚ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ 

ʷʢ ʤʥʦʞʠʥʥʝ ʚʽʜʙʠʪʪʷ ʩʠʛʥʘʣʫ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ. ʇʨʠʡʤʘʯʽ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢʠʭ ʷʢ ʪʽʥʽ ʚʽʜ ʙʫʜʽʚʝʣʴ ʯʠ ʟʤʽʥʠ ʫ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚʘʭ.  

ʃʽʜʘʨʥʽ ʩʢʘʥʝʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ. 

ɸʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʤʦʩʪʫ ʪʘ 

ʚʠʟʥʘʯʘʪʠ ʡʦʛʦ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ. 

ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ: 

ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʰʚʠʜʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʩʦʢʘ 

ʯʫʪʣʠʚʽʩʪʴ,  ʨʦʟʰʠʨʝʥʽ  ʤʦʞʣʠʚʦʩʪʽ ʚ ʛʝʦʜʝʟʽʾ. 

ʅʝʜʦʣʽʢʠ: ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʫʤʦʚ ʦʪʦʯʝʥʥʷ, 

ʧʦʪʨʝʙʘ ʚ ʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʧʝʨʩʦʥʘʣʽ. 

ʇʨʠʣʘʜʠ ʯʘʩʪʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʱʦ ʤʦʞʝ 

ʩʪʚʦʨʶʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʜʝʷʢʠʭ ʧʨʦʝʢʪʽʚ ʯʠ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʉʢʣʘʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʣʘʜʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʘʪʤʦʩʬʝʨʥʽ ʫʤʦʚʠ ʯʠ 
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ʚʽʙʨʘʮʽʾ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʚʠʤʘʛʘʻ ʜʦʩʚʽʜʫ 

ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʧʝʨʘʪʦʨʘ, ʦʩʢʽʣʴʢʠ ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʩʧʨʠʷʻ 

ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʤʦʥʪʫ,  ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʪʘ 

ʥʘʜ̔ʡʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʩʪʽʚ. ʉʫʯʘʩʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʪʘ ʫʩʫʚʘʪʠ ʜʝʬʝʢʪʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʦʩʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʚʠʜʠʤʽ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ʱʦ 

ʧʦʧʝʨʝʜʞʫʻ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʤʦʩʪʽʚ. 

ʄʦʩʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ 

ʨʝʛʽʦʥʘʤʠ  ʪʘ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʤʦʩʪʽʚ ʩʧʨʠʷʻ 

ʚʽʜʥʦʚʣʝʥʥʶ ʨʫʭʫ ʣʶʜʝʡ, ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʩʦʮʽʘʣʴʥʝ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. 

 

 

ʋɼʂ 528.482.4 

ʄʫʩʽʻʥʢʦ ɯ.ɺ., ʂʦʨʦʙʢʘ ʊ.ʄ. ʩʪ. ʛʨ. ɼ-62-22, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ  ʫʥʽʚʝʨʩʠʪʝʪ 

ɺɯɿʋɸʃʔʅɸ ʆʎɯʅʂɸ ʆʉɯɼɸʅʔ ˆʈʋʅʊʋ ʅɸɺʂʆʃʆ 

ɹʋɼɯɺʃɯ ɻʋʈʊʆɾʀʊʂʋ ʍʅɸɼʋ ˉ 5 ʋ 2023 ʈʆʎɯ 

ʇʨʦʪʷʛʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʜʝʬʦʨʤʘʮʽʾ ʾʾ ʷʢ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ, ʪʘʢ ʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʘʭ. ʎʽ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʝʨʝʢʦʩʽʚ ʝʣʝʤʝʥʪʽʚ 

ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ ʨʫʡʥʘʮʽʾ ʩʧʦʨʫʜʠ. 
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ɻʫʨʪʦʞʠʪʦʢ ï ʩʧʦʨʫʜʘ, ʟʘ ʷʢʦʶ ʧʨʦʚʦʜʠʪʴʩʷ ʛʝʦʜʝʟʠʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʪʘʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʤʦʞʝ 

ʩʧʦʥʫʢʘʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʨʫʡʥʽʚʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʩʘʜʢʘʤʠ ʩʧʦʨʫʜʠ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʚ ʩʪʽʥʘʭ ʩʧʦʨʫʜʠ ʙʫʣʠ 

ʟʘʢʣʘʜʝʥʽ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʤʘʨʢʠ (ʟʘʙʠʪʽ ʤʝʪʘʣʝʚʽ ʰʪʠʨʽ), 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʥʽʚʝʣʶʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʤʽʪʦʢ ʪʦʯʦʢ. ɿʥʽʤʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʥʽʚʝʣʽʨʦʤ LEIKA 

ñSprinterò, ʟ ʜʦʧʫʩʪʠʤʦʶ ʧʦʭʠʙʢʦʶ ʥʘ ʩʪʘʥʮʽʾ ʜʦ 4 ʤʤ.  

ɺʽʜʤʽʪʢʠ ʪʦʯʦʢ ʚʠʟʥʘʯʘʣʠʩʴ ʚʽʜ ʨʝʧʝʨʘ ʟ ʫʤʦʚʥʦʶ 

ʚʽʜʤʽʪʢʦʶ 100,000 ʤ. ɺ ʷʢʦʩʪʽ ʨʝʧʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ˇʨʫʥʪʦʚʠʡ ʨʝʧʝʨ. 

ʋ ʚʩʽʭ ʧʨʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʭʽʜ ʟʘʤʠʢʘʚʩʷ ʥʘ 

ʚʽʜʤʽʪʮʽ ʨʝʧʝʨʘ ʟ ʥʝʟʥʘʯʥʦʶ ʥʝʚôʷʟʢʦʶ 1-2 ʤʤ.  

ʅʘʩʣʽʜʢʠ ʦʩʽʜʘʥʴ ˇʨʫʥʪʫ ʥʘʚʢʦʣʦ ʙʫʜʽʚʣʽ ʛʫʨʪʦʞʠʪʢʫ 

ʤʦʞʥʘ ʙʘʯʠʪʠ ʧʦ ʟʦʚʥʽʰʥʽʤ ʦʟʥʘʢʘʤ (ʙʝʟ ʧʨʠʙʦʨʽʚ). ʅʘʡʙʽʣʴʰ 

ʧʦʢʘʟʦʚʠʡ ï ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʡ ʢʫʪ ʙʫʜʽʚʣʽ (ʚ ʦʙʣʘʩʪʽ ʤʘʨʢʠ ˉ8). 

ʊʫʪ ʤʠ ʙʘʯʠʤʦ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ ʙʽʣʴʰʝ 10 ʩʤ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʡ ʢʫʪ ʙʫʜʽʚʣʽ 
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ʊʘʢʠʡ ʨʽʚʝʥʴ ʦʩʽʜʘʥʴ ʧʨʠʪʘʤʘʥʥʠʡ ʫʩʽʡ ʩʭʽʜʥʽʡ (ʟʘʜʥʽʡ) 

ʩʪʦʨʦʥʽ ʛʫʨʪʦʞʠʪʢʫ, ʘʣʝ ʦʩʦʙʣʠʚʦ ʮʝ ʚʠʜʥʦ ʥʘ ʨʽʚʥʽ ʦʧʫʩʢʘʥʥʷ 

ʥʠʞʥʽʭ ʩʭʦʜʠʥʦʢ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʆʧʫʩʢʘʥʥʷ ʥʠʞʥʽʭ ʩʭʦʜʠʥʦʢ ʥʘ ʩʭʽʜʥʽʡ (ʟʘʜʥʽʡ) 

ʩʪʦʨʦʥʽ 

 

ɿ ʬʨʦʥʪʘʣʴʥʦʾ ʩʪʦʨʦʥʠ (ʟʘʭʽʜʥʦʾ) ʪʘʢʦʞ ʤʦʞʥʘ ʙʘʯʠʪʠ 

ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʫ, ʘʣʝ ʤʝʥʰʝ, ʥʘ ʩʪʽʥʽ ʥʘʩʣʽʜʢʠ ʦʩʽʜʘʥʥʷ 

ʦʰʪʫʢʘʪʫʨʶʶʪʴʩʷ ʮʝʤʝʥʪʥʠʤ ʙʝʪʦʥʦʤ. ʅʘʩʣʽʜʢʠ ʦʩʽʜʘʥʴ ʚʠʜʥʦ 

ʥʘ ʩʭʦʜʠʥʢʘʭ ʽ ʨʫʡʥʫʚʘʥʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʤʘʡʜʘʥʯʠʢʫ 

ʧʝʨʝʜ ʧʘʨʘʜʥʠʤ ʚʭʦʜʦʤ (ʨʠʩ. 3). 

 


