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нс ͍͎͊ͯͫͭ͊ ς нт ͍͎͊ͯͫͭ͊ нлнр ͎ͦ͒͊ 
˽˾˻˥˾ˢ˸˸ˢ 

 

˽ˢ˾́˹˩˾̍ ̅˻˾̂˸ˢ 
 

 

 

26 ʘʚʛʫʩʪʘ, ʚʪʦʨʥʠʢ 

08:00-18:00 ɺʨʝʤʷ ʨʘʙʦʪʳ ʚʳʩʪʘʚʢʠ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ 

ʄɺʎ çʂʘʟʘʥʴ 

ʕʢʩʧʦè ʈʊ, 

ʃʘʠʰʝʚʩʢʠʡ ʨʘʡʦʥ, 

ʩ. ɹʦʣʴʰʠʝ ʂʘʙʘʥʳ, 

ʫʣ. ɺʳʩʪʘʚʦʯʥʘʷ, 1 

ɻʘʣʝʨʝʷ,  

ʧʘʚʠʣʴʦʥ ˉ2 

08:00-08:30 
ʊʆʈɾɽʉʊɺɽʅʅʆɽ ʆʊʂʈʓʊʀɽ ʊɸʊɸʈʉʊɸʅʉʂʆɻʆ 

ʅɽʌʊɽɻɸɿʆʍʀʄʀʏɽʉʂʆɻʆ ʌʆʈʋʄɸ-2025  

ʇʘʚʠʣʴʦʥ ˉ2, 

ʟʦʥʘ ʦʪʢʨʳʪʠʷ 

08:00-16:00 

ʈʝʛʠʩʪʨʘʮʠʷ ʫʯʘʩʪʥʠʢʦʚ:  

XIV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʛʝʦʜʝʟʠʠ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè 

ɻʘʣʝʨʝʷ, ʉʪʦʡʢʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ˉ1 

(ʧʘʚʠʣʴʦʥ ˉ1) 

14:00-14:15 

ʇʨʠʚʝʪʩʪʚʝʥʥʦʝ ʩʣʦʚʦ: 
 

ʃʫʥʝʛʦʚ ɼʤʠʪʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ï ʜʠʨʝʢʪʦʨ  

ɻɹʋ çʌʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè, 
 

ʂʘʜʳʨʦʚ ɸʟʘʪ ʈʠʬʛʘʪʦʚʠʯ ï ʤʠʥʠʩʪʨ  

ʟʝʤʝʣʴʥʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, 
 

ʋʪʝʥʢʦʚʘ ɸʣʠʥʘ ɻʝʥʥʘʜʴʝʚʥʘ ï ʟʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠʩʪʨʘ  

ʟʝʤʝʣʴʥʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʠ, 
 

ɽʛʦʨʦʚ ɸʨʪʫʨ ɽʛʦʨʦʚʠʯ ï ʠ.ʦ. ʜʠʨʝʢʪʦʨʘ ʬʠʣʠʘʣʘ ʇʇʂ 

çʈʦʩʢʘʜʘʩʪʨè ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, 
 

ɹʝʟʤʝʥʦʚ ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ 

ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɿʘʣ 9 (305-308), 

2 ʵʪʘʞ 

14:15-14:30 

çʕʂʆʉʀʉʊɽʄʓ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍè 

ʋʪʝʥʢʦʚʘ ɸʣʠʥʘ ɻʝʥʥʘʜʴʝʚʥʘ ï ʟʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠʩʪʨʘ 

ʟʝʤʝʣʴʥʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ. 
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14:30-14:45 

çʈɽɻʀʆʅɸʃʔʅɸʗ ʉʀʉʊɽʄɸ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 
ɼɽʊɽʂʊʀʈʆɺɸʅʀʗ ʅɸʈʋʐɽʅʀʁ ɿɽʄɽʃʔʅʆɻʆ 
ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɸ ʀ ʉʀʉʊɽʄɸ ʆʈɻɸʅʀɿɸʎʀʀ 
ʇʈʆʎɽɼʋʈ ʇʆ ʋɺɽʃʀʏɽʅʀʖ ʀʄʋʑɽʉʊɺɽʅʅʓʍ 
ʅɸʃʆɻʆɺʓʍ ʀ ʅɽ ʅɸʃʆɻʆɺʓʍ ɼʆʍʆɼʆɺè 
ʄʘʢʘʨʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ 
ʜʠʨʝʢʪʦʨʘ, ʂʇ ʅʆ çʈʝʛʥʝʜʚʠʞʠʤʦʩʪʴè. 

 

14:45-15:00 

ɺʂʉ 

çʅɸʎʀʆʅɸʃʔʅɸʗ ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ 
ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ʂʓʈɻʓɿʉʂʆʁ 
ʈɽʉʇʋɹʃʀʂʀ: ʅʆɺʓʁ ʕʊɸʇ ʈɸɿɺʀʊʀʗè 
ʀʩʘʙʝʢʦʚ ʅʘʨʳʥʙʝʢ ɼʶʰʝʢʝʝʚʠʯ ï ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʧʦ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 
"ɻʦʩʢʘʨʪʦʛʨʘʬʠʷ" ʧʨʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ ʟʝʤʝʣʴʥʳʤ 
ʨʝʩʫʨʩʘʤ, ʢʘʜʘʩʪʨʫ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʧʨʠ ʂʘʙʠʥʝʪʝ 
ʄʠʥʠʩʪʨʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

 

15:00-15:15 

ɺʂʉ 

çʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʀ ʇɽʈɽʋʈɸɺʅʀɺɸʅʀɽ 
ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʉɽʊɽʁ ʇʆʉʃɽ ɿɽʄʃɽʊʈʗʉɽʅʀʁè 
ɺʜʦʚʠʥ ɺʣʘʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ ï ʛʣʘʚʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʀʥʩʪʠʪʫʪ 
ʪʝʦʨʠʠ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʝʦʬʠʟʠʢʠ ʈɸʅ. 

 

15:15-15:30 

çʆ ʇʈʆɹʃɽʄɸʍ ɺɽɼɽʅʀʗ ʈɽɻʀʆʅɸʃʔʅʓʍ ʌʆʅɼʆɺ 
ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ  
ɺ ɺɽʂʊʆʈʅʆʄ ɺʀɼɽè 
ɼʷʢʦʚ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ ï ʜʠʨʝʢʪʦʨ ɻɹʋ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 
ʦʙʣʘʩʪʠ çʌʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 
ʦʙʣʘʩʪʠè. 

 

15:30-15:45 ʇʝʨʝʨʳʚ  

15:45-16:00 

ɺʂʉ 

çʆʇʓʊ ʇʈʀʄɽʅɽʅʀʗ ʕʊɸʃʆʅʅʆɻʆ 
ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʀɻʆʅɸ çʃʆɻʆʁʉʂʀʁè 
ʀ ʎʀʌʈʆɺʆʁ ʉɽʊʀ ʂʆʅʊʈʆʃʔʅʓʍ ʂʆʅʊʋʈʆɺ ɼʃʗ 
ʆʎɽʅʂʀ ʄɽʊʈʆʃʆɻʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 
ʂʆʉʄʀʏɽʉʂʀʍ ʉʅʀʄʂʆɺè 
ʄʠʮʝʚʠʯ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ 
ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʊʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 
ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çɹʝʣʛʝʦʜʝʟʠʷè. 

 

16:00-16:15 

çɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅɸʗ ʆʊʈɸʉʃʔ ɺ ʎʀʌʈʆɺʆʁ 
ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʈʆʉʉʀʀè 
ɸʣʷʙʴʝʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ 
ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʡ 
ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʈʦʩʩʠʡʩʢʦʝ ʦʙʱʝʩʪʚʦ ʛʝʦʜʝʟʠʠ, 
ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘè. 

 

16:15-16:30 

çʉʆɿɼɸʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ 
ɼɸʅʅʓʍ ʅɸ ʇʈʀʄɽʈɽ ʇɸʆ çʊɸʊʅɽʌʊʔè 
ɻʠʣʘʝʚ ɼʘʤʠʨ ʄʫʥʟʠʣʦʚʠʯ ï ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʪʦʧʦʛʨʘʬʦ-
ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ, ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ 
ʋʊɻʀʄʈ ʉʇ çʊʘʪʥʝʬʪʴ-ɼʦʙʳʯʘè ʇɸʆ çʊʘʪʥʝʬʪʴè, ʇɸʆ 
çʊʘʪʥʝʬʪʴè ʠʤ ɺ.ɼ. ʐʘʰʠʥʘ. 

 

16:30-16:45 

çʈɸɿɺʀʊʀɽ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ɻɽʆɼɽɿʀʏɽʉʂʀʍ 
ʂʆʄʇʃɽʂʉʆɺ ʅɸ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀ ʅɽɿɸɺʀʉʀʄʓʍ 
ʇʃɸʊʌʆʈʄɸʍè 
ʏʝʨʥʝʥʢʦ ɸʥʪʦʥ ɸʨʢʘʜʴʝʚʠʯ ï ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ 
ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʦʚ ɸʆ çʅʀʀʄɸ çʇʨʦʛʨʝʩʩè. 

 

16:45-17:00 ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʦʙʩʫʞʜʝʥʠʝ ʜʦʢʣʘʜʦʚ.  
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27 ʘʚʛʫʩʪʘ, ʩʨʝʜʘ 

09:00-09:10 

ʇʨʠʚʝʪʩʪʚʝʥʥʦʝ ʩʣʦʚʦ 
  

ɹʝʟʤʝʥʦʚ ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ 

ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ɹʘʭʤʘʪʦʚ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï  ʧʝʨʚʳʡ ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ɻɹʋ çʌʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

ʅʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʮʝʥʪʨ çɻʝʦʜʝʟʠʷè, 

ʫʣ.ɿʝʣʸʥʘʷ, ʜ.2 

09:10-09:25 

çʆɹɿʆʈ ɸʂʊʋɸʃʔʅʆʁ ʃʀʅɽʁʂʀ ʆɹʆʈʋɼʆɺɸʅʀʗ EFT 

ɼʃʗ ʇʈʆʌɽʉʉʀʆʅɸʃʆɺ ɺ ʆɹʃɸʉʊʀ ɻɽʆɼɽɿʀʀ ʀ 

ʄɸʈʂʐɽʁɼɽʈʀʀè 

ʈʘʚʝʨ ɸʣʝʢʩʝʡ ʃʴʚʦʚʠʯ ï ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ 

ʆʆʆ çEFT GROUPè. 

 

09:25-09:40 

çʇʈʀʄɽʅɽʅʀɽ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ 

ɼʃʗ ʈɽʐɽʅʀʗ ʋʇʈɸɺʃɽʅʏɽʉʂʀʍ ɿɸɼɸʏ: 

ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʆʇʓʊ ʀ ʇʈɸʂʊʀʏɽʉʂɸʗ 

ʈɽɸʃʀɿɸʎʀʗ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸʊɸʈʉʊɸʅè 

ʇʘʣʢʠʥ ʇʘʚʝʣ ʆʣʝʛʦʚʠʯ ï ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ɸʆ çʇʈʀʅè, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

09:40-09:55 

çɺʆɿɼʋʐʅʆɽ ʃɸɿɽʈʅʆɽ ʉʂɸʅʀʈʆɺɸʅʀɽ ʀ SLAM-

ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʃʆɾʅʓʍ ʋʉʃʆɺʀʗʍ 

ɼʆʉʊʋʇʅʆʉʊʀ ʇʈʀ ʀʅɾɽʅɽʈʅʓʍ ʀɿʓʉʂɸʅʀʗʍè 

ʉʘʜʳʢʦʚ ʄʘʨʘʪ ʈʫʩʪʝʤʦʚʠʯ ï ʠʥʞʝʥʝʨ-ʛʝʦʜʝʟʠʩʪ ɸʆ çʇʈʀʅè. 

 

09:55-10:10 

çʆʇʓʊ ʀ ʅɸʇʈɸɺʃɽʅʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʉʆɺʈɽʄɽʅʅʓʍ ɻʅʉʉ ʇʈʀɽʄʅʀʂʆɺ ʉ ʃɸɿɽʈʅʓʄ 

ɼɸʃʔʅʆʄɽʈʆʄè 

ʂʫʢʫʰʢʠʥ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢʦʤʤʝʨʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ 

ʆʆʆ çɻɽʆʉʊʈʆʁʀɿʓʉʂɸʅʀʗè. 

 

10:10-10:25 

çʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʉʆɿɼɸʅʀʀ ʀ 

ʄʆʅʀʊʆʈʀʅɻɽ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍè 

ʂʦʙʟʝʚ ɸʥʪʦʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ 

ɸʆ çʋʨʘʣʦ-ʉʠʙʠʨʩʢʘʷ ɻʝʦ-ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʂʦʤʧʘʥʠʷè. 

 

10:25-11:30 ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

11:30-13:00 ʇʝʨʝʨʳʚ  

13:00-13:15 

çʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ɻɽʆɼɽɿʀʀ ʀ 

ɻɽʆʀʅʌʆʈʄɸʊʀʂʀ ɺ ʊʈɸʅʉʇʆʈʊʅʆʁ ʆʊʈɸʉʃʀè 

ʄʝʪʝʣʢʠʥ ʇʝʪʨ ɺʘʣʝʨʴʝʚʠʯ ï ʜʠʨʝʢʪʦʨ ʎʝʥʪʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʌɻʋʇ çɿʘʱʠʪʘʀʥʬʦʊʨʘʥʩè. 

 

13:15-13:30 

çʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʉʈɽɼʉʊɺ 

ɻɽʆɼɽɿʀʏɽʉʂʆʁ ʈɸɿɺɽɼʂʀ ɺ ʈɸʄʂɸʍ ʇʆɼɻʆʊʆɺʂʀ 

ʉʇɽʎʀɸʃʀʉʊʆɺ ʇʆ ʈɸɿʈɸɹʆʊʂɽ ʀ ʇʈʀʄɽʅɽʅʀʖ 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ʈʆʉʉʀʁʉʂʆʄ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ ʄʀʈʕɸ 

(ʈʊʋ ʄʀʈʕɸ)è 

ɼʚʠʣʷʥʩʢʠʡ ɸʣʝʢʩʝʡ ɸʨʢʘʜʴʝʚʠʯ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ɻʀʉ ʀʈʀ ʚ çʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝè. 
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13:30-13:45 

çʉʆɿɼɸʅʀɽ ɹɸʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ 

ɼʃʗ ʅʋɾɼ ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀè 

ʂʦʨʦʙʢʦʚʘ ʅʘʪʘʣʴʷ ʄʠʭʘʡʣʦʚʥʘ ï ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʚʝʜʝʥʠʷ 

ʈʌʇɼ ɻɹʋ ʉʆ çʆʧʝʨʘʪʦʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè. 

 

13:45-14:00 

çʆ ʄɽʊʆɼɸʍ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʇʈʀɺʗɿʂʀ 

ʉʅʀʄʂʆɺ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ɿʆʅɼʀʈʆɺɸʅʀʗ 

ɿɽʄʃʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸè 

ʐʘʡʤʫʭʘʤʝʪʦʚ ʈʘʤʠʣʴ ʈʘʰʠʪʦʚʠʯ ï ʜʦʮʝʥʪ ʂʌʋ. 

 

14:00-14:15 

çʄɸʈʂʐɽʁɼɽʈʉʂʆ-ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʅɸɹʃʖɼɽʅʀʗ 

ʅɸ ɻɽʆɼʀʅɸʄʀʏɽʉʂʆʄ ʇʆʃʀɻʆʅɽ ʇɸʆ 

çʊɸʊʅɽʌʊʔè ɺ ʅɽʌʊɽɼʆɹʓɺɸʖʑʀʍ ʈɸʁʆʅɸʍ 

ʊɸʊɸʈʉʊɸʅɸè 

ɿʘʛʨʝʪʜʠʥʦʚ ʈʝʥʘʪ ɺʘʛʠʟʦʚʠʯ ï ʜʦʮʝʥʪ, ʢ.ʥ., ʂʌʋ. 

 

14:15-14:30 

çʆʉʆɹɽʅʅʆʉʊʀ ʇʆʉʊʈʆɽʅʀʗ ʎʀʌʈʆɺʆʁ 

ʊʆʇʆɻʈɸʌʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ʇʆɼɿɽʄʅʆɻʆ 

ɻɸɿʆʅɽʌʊɽʇʈʆɺʆɼɸ ɼʃʗ ʂʀʅɽʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʀɿʄɽʅɽʅʀʁ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʆɾɽʅʀʗè 

ʉʠʣʴʚʝʩʪʨʦʚ ʉʪʝʧʘʥ ɸʚʝʨʢʠʝʚʠʯ ï  ʜʠʨʝʢʪʦʨ ʆʆʆ 

çɸʩʪʨʘʧʨʦʝʢʪè, ʵʢʩʧʝʨʪ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

14:30-14:45 

çʄʆʅʀʊʆʈʀʅɻ ʉʄɽʑɽʅʀʁ ʊɽʍʅʆɻɽʅʅʓʍ 

ʆɹʒɽʂʊʆɺ ʄɽʊʆɼʆʄ ʈɸɼɸʈʅʆʁ 

ʀʅʊɽʈʌɽʈʆʄɽʊʈʀʀè 

ɹʫʣʘʪʦʚʘ ʃʫʠʟʘ ʀʨʝʢʦʚʥʘ ï ʠʥʞʝʥʝʨ-ʛʝʦʜʝʟʠʩʪ II ʢʘʪʝʛʦʨʠʠ 

ʆʆʆ çʕʨʠʜʘʥè. 

 

14:45-15:00 

çʋʇʈɸɺʃɽʅʀɽ ʀʅʌʆʈʄɸʎʀɽʁ ʆɹ ʆɹʒɽʂʊɸʍ 

ɻɸɿʀʌʀʂɸʎʀʀ ʈɽɻʀʆʅɸ ʅɸ ɹɸɿɽ ɻʀʉʆɻɼè 

ɺʠʣʴʜʘʥʦʚʘ ʈʫʟʠʣʷ ʀʣʴʷʩʦʚʥʘ ï ʘʥʘʣʠʪʠʢ ʆʆʆ çɻʀʉɻʀʉè. 

 

15:00-15:15 

çɸʅɸʃʀɿ ʆʅʃɸʁʅ-ʉɽʈɺʀʉʆɺ ʆɹʈɸɹʆʊʂʀ 

ɸʈʍʀɺʅʓʍ ʉʇʋʊʅʀʂʆɺʓʍ ʀɿʄɽʈɽʅʀʁè 

ɹʦʨʠʩʦʚ ʃʝʦʥʠʜ ʊʠʤʫʨʦʚʠʯ ï ʤʘʛʠʩʪʨ 1 ʛ. ʦ., ʂʌʋ. 

 

15:15-15:30 

çʉʆɺʈɽʄɽʅʅʓʁ ɺɿɻʃʗɼ 

ʅɸ ɻɽʆʄɽʊʈʀʏɽʉʂʆɽ ʅʀɺɽʃʀʈʆɺɸʅʀɽ 

1890, 1891, 1904, 1908 ɻʆɼʆɺ ɻʆʈʆɼɸ ʂɸɿɸʅʀè 

ʊʦʭʪʘʨʦʚ ʈʝʥʘʣʴ ʈʘʜʠʢʦʚʠʯ ï ʩʪʫʜʝʥʪ ʂʌʋ. 

 

15:30-17:00 ʇʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʙʩʫʞʜʝʥʠʝ ʜʦʢʣʘʜʦʚ.  
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ʉʆɼɽʈɾɸʅʀɽ 
 

ɺʜʦʚʠʥ ɺ.ʉ. 

ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʀ ʇɽʈɽʋʈɸɺʅʀɺɸʅʀɽ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʉɽʊɽʁ  

ʇʆʉʃɽ ɿɽʄʃɽʊʈʗʉɽʅʀʁ 8 

ɼʷʢʦʚ ɸ.ʀ.  

ʆ ʇʈʆɹʃɽʄɸʍ ɺɽɼɽʅʀʗ ʈɽɻʀʆʅɸʃʔʅʓʍ ʌʆʅɼʆɺ  ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ 

ɼɸʅʅʓʍ ɺ ɺɽʂʊʆʈʅʆʄ ɺʀɼɽ 16 

ɻʠʣʘʝʚ ɼ.ʄ.  

ʉʆɿɼɸʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ʅɸ 

ʇʈʀʄɽʈɽ ʇɸʆ çʊɸʊʅɽʌʊʔè 22 

ʏʝʨʥʝʥʢʦ ɸ.ɸ.  

ʈɸɿɺʀʊʀɽ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ  ʅɸ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀ ʅɽɿɸɺʀʉʀʄʓʍ ʇʃɸʊʌʆʈʄɸʍ 29 

ʉʘʜʳʢʦʚ ʄ.ʈ., ʉʤʠʨʥʦʚ ʀ.ʀ.  

ɺʆɿɼʋʐʅʆɽ ʃɸɿɽʈʅʆɽ ʉʂɸʅʀʈʆɺɸʅʀɽ ʀ SLAM-ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʃʆɾʅʓʍ 

ʋʉʃʆɺʀʗʍ ɼʆʉʊʋʇʅʆʉʊʀ ʇʈʀ ʀʅɾɽʅɽʈʅʓʍ ʀɿʓʉʂɸʅʀʗʍ 33 

ʄʝʪʝʣʢʠʥ ʇ.ɺ.  

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ɻɽʆɼɽɿʀʀ ʀ ɻɽʆʀʅʌʆʈʄɸʊʀʂʀ ɺ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʆʊʈɸʉʃʀ 38 

ɼʚʠʣʷʥʩʢʠʡ ɸ.ɸ.  

ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʉʈɽɼʉʊɺ ɻɽʆɼɽɿʀʏɽʉʂʆʁ ʈɸɿɺɽɼʂʀ ɺ  

ʈɸʄʂɸʍ ʇʆɼɻʆʊʆɺʂʀ ʉʇɽʎʀɸʃʀʉʊʆɺ ʇʆ ʈɸɿʈɸɹʆʊʂɽ ʀ ʇʈʀʄɽʅɽʅʀʖ  

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ʈʊʋ ʄʀʈʕɸ 40 

ʂʦʨʦʙʢʦʚʘ ʅ.ʄ..  

ʉʆɿɼɸʅʀɽ ɹɸʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ɼʃʗ ʅʋɾɼ 

ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 44 

ʄʠʭʘʡʣʦʚ ɺ.ʖ., ʇʨʦʤʧʪʦʚ ʀ.ɸ., ʇʰʝʥʠʯʥʳʡ ʇ.ɺ., ʊʘʛʠʨʦʚ ʈ.ʈ., ʐʘʡʤʫʭʘʤʝʪʦʚ ʈ.ʈ  

ʆ ʄɽʊʆɼɸʍ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʇʈʀɺʗɿʂʀ ʉʅʀʄʂʆɺ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ɿʆʅɼʀʈʆɺɸʅʀʗ ɿɽʄʃʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ 49 

ʉʘʭʘʫʪʜʠʥʦʚ ʈ.ɺ., ɻʠʣʘʝʚ ɼ.ʄ., ʂʫʟʴʤʠʥ ʖ.ʆ., ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ., ʈʘʭʤʘʪʫʣʣʠʥ ʄ.ʍ., 

ɿʘʛʨʝʪʜʠʥʦʚ ɸ.ɸ., ʂʦʤʘʨʦʚ ʈ.ɺ., ɹʘʭʪʠʘʨʦʚ ɺ.ʌ.  

ʄɸʈʂʐɽʁɼɽʈʉʂʆ-ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʅɸɹʃʖɼɽʅʀʗ ʅɸ 

ɻɽʆɼʀʅɸʄʀʏɽʉʂʆʄ ʇʆʃʀɻʆʅɽ ʇɸʆ çʊɸʊʅɽʌʊʔè ɺ ʅɽʌʊɽɼʆɹʓɺɸʖʑʀʍ 

ʈɸʁʆʅɸʍ ʊɸʊɸʈʉʊɸʅɸ 54 
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ʉʠʣʴʚʝʩʪʨʦʚ ʉ.ɸ., ʂʦʤʘʨʦʚ ʈ.ɺ., ʐʘʡʤʫʭʘʤʝʪʦʚ ʈ.ʈ.  

ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʉʊʈʆɽʅʀʗ ʎʀʌʈʆɺʆʁ ʊʆʇʆɻʈɸʌʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʇʆɼɿɽʄʅʆɻʆ ɻɸɿʆʅɽʌʊɽʇʈʆɺʆɼɸ ɼʃʗ ʂʀʅɽʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʀɿʄɽʅɽʅʀʁ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʆɾɽʅʀʗ 55 

ɹʫʣʘʪʦʚʘ ʃ.ʀ., ʅʘʟʘʨʦʚ ʈ.ʈ.  

ʄʆʅʀʊʆʈʀʅɻ ʉʄɽʑɽʅʀʁ ʊɽʍʅʆɻɽʅʅʓʍ ʆɹʒɽʂʊʆɺ ʄɽʊʆɼʆʄ 

ʈɸɼɸʈʅʆʁ ʀʅʊɽʈʌɽʈʆʄɽʊʈʀʀ 59 

ɺʠʣʴʜʘʥʦʚʘ ʈ.ʀ., ʊʝʨʝʥʴʪʝʚʘ ʖ.ɽ.  

ʋʇʈɸɺʃɽʅʀɽ ʀʅʌʆʈʄɸʎʀɽʁ ʆɹ ʆɹʒɽʂʊɸʍ ɻɸɿʀʌʀʂɸʎʀʀ ʈɽɻʀʆʅɸ ʅɸ 

ɹɸɿɽ ɻʀʉʆɻɼ 65 

ɹʦʨʠʩʦʚ ʃ.ʊ., ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ.  

ɸʅɸʃʀɿ ʆʅʃɸʁʅ-ʉɽʈɺʀʉʆɺ ʆɹʈɸɹʆʊʂʀ ɸʈʍʀɺʅʓʍ ʉʇʋʊʅʀʂʆɺʓʍ 

ʀɿʄɽʈɽʅʀʁ 68 

ʊʦʭʪʘʨʦʚ ʈ.ʈ., ʅʦʩʢʦʚʘ ɸ.ʇ., ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ.  

ʉʆɺʈɽʄɽʅʅʓʁ ɺɿɻʃʗɼ ʅɸ ɻɽʆʄɽʊʈʀʏɽʉʂʆɽ ʅʀɺɽʃʀʈʆɺɸʅʀɽ 1890, 1891, 

1904, 1908 ɻʆɼʆɺ ɻʆʈʆɼɸ ʂɸɿɸʅʀ 75 

ʐʘʰʫʙʘʡ ʅ.ʐ.  

ʇɽʈʉʇɽʂʊʀɺʓ ʀʅʊɽɻʈɸʎʀʀ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ʉʌɽʈʋ 

ɻɽʆɼɽɿʀʀ ʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 91 

ʊʫʭʪʘʤʝʰʦʚ ʌ.ɻ., ʌʘʟʠʣʦʚʘ ɼ.ʐ., ʄʘʛʜʠʝʚ ʍ.ʅ.  

ɸʅɸʃʀɿ ʆʉɽɼɸʅʀʁ ɿɽʄʅʆʁ ʂʆʈʓ ʅɸ ʆʉʅʆɺɽ GNSS-ɼɸʅʅʓʍ ʀ 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʈɸʁʆʅɸʍ ʊɽʍʅʆɻɽʅʅʆɻʆ 

ɺʆɿɼɽʁʉʊɺʀʗ 98 

ʌʘʟʠʣʦʚʘ ɼ.ʐ., ʕʨʛʝʰʦʚ ʀ.ʄ., ʄʘʛʜʠʝʚ ʍ.ʅ., ʍʘʣʠʤʦʚ ɹ.ʊ.  

ʆʎɽʅʂɸ ʇɸʈɸʄɽʊʈʆɺ ʉɼɺʀɻɸ ɿɽʄʅʆʁ ʂʆʈʓ ɺ ʊɸʐʂɽʅʊʉʂʆʄ ʈɽɻʀʆʅɽ 

ʅɸ ʆʉʅʆɺɽ ɼɸʅʅʓʍ ʇʆʉʊʆʗʅʅʓʍ ɻʅʉʉ-ʉʊɸʅʎʀʁ 102 
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ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʀ ʇɽʈɽʋʈɸɺʅʀɺɸʅʀɽ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʉɽʊɽʁ  

ʇʆʉʃɽ ɿɽʄʃɽʊʈʗʉɽʅʀʁ 

 
ɺʜʦʚʠʥ ɺ.ʉ. 

ʀʥʩʪʠʪʫʪ ʪʝʦʨʠʠ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʝʦʬʠʟʠʢʠ ʈɸʅ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ, ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʝ, ɻʅʉʉ, ʉʇʎ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʩʙʦʨʝ ʠ ʦʙʨʘʙʦʪʢʝ 

ʥʘʙʣʶʜʝʥʠʡ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʩʠʩʪʝʤʘʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ 

ʮʫʥʘʤʠ. 

ɺʚʝʜʝʥʠʝ 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ - 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʪʩʦʙʳʪʠʡʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ - ɼɿʂ) ʚ ʨʘʤʢʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ1 ʠ ʧʨʠʢʣʘʜʥʳʭ2 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʘʥʠʷ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʪʦʯʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ, ʧʦʧʘʚʰʝʛʦ ʚ ʟʦʥʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʧʝʨʚʠʯʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ɻʅʉʉ) ʩ ʘʢʮʝʥʪʦʤ 

ʥʘ ʧʨʦʙʣʝʤʳ ʪʦʯʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʛʣʦʙʘʣʴʥʦʡ ʦʪʩʯʸʪʥʦʡ 

ʦʩʥʦʚʝ ITRF.  

ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʮʫʥʘʤʠ (ʉʇʎ), ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʪ.ʥ. ʤʛʥʦʚʝʥʥʦʝ 

(ʙʳʩʪʨʦʝ) ʫʨʘʚʥʠʚʘʥʠʝ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ʇɼɹʉ), ʘʥʛʣ. 

Continuously Operating Reference Stations (CORS). 

I. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʶʪ: 

1. ʂʘʤʝʨʘʣʴʥʳʡ ʩʙʦʨ ʥʘʟʝʤʥʳʭ ʜʘʥʥʳʭ: ʀʟʫʯʝʥʠʝ ʧʨʝʜʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ 

(ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʪʦʯʥʦʩʪʴ, ʢʣʘʩʩ) ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʤʘʛʥʠʪʫʜʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʡ. 

2. ʉʙʦʨ ʜʘʥʥʳʭ ɼɿɿ: ɸʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ (ʦʧʪʠʯʝʩʢʠʭ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ) 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʩʤʝʱʝʥʠʡ ʣʘʥʜʰʘʬʪʘ, ʦʧʦʣʟʥʝʡ, ʨʘʟʨʫʰʝʥʠʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʧʫʥʢʪʦʚ. 

3. ʇʦʣʝʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ: ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʫʥʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ 

                                                           
1 ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʤʘʥʪʠʠ ʠ ʷʜʨʝ, ʠ ʧʨʠʯʠʥ ʪʘʢʠʭ ʜʚʠʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʪʝʟʠʨʫʶʪ ʜʘʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʝʦʬʠʟʠʢʠ ʠ 

ʛʝʦʭʠʤʠʠ, ʘ ʪʘʢʞʝ ʛʝʦʜʝʟʠʠ (ʬʦʨʤʘ ʛʝʦʠʜʘ). 
2 ʇʨʠʢʣʘʜʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʊʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʘʢʪʠʚʥʳʭ ʟʦʥ, ʠʭ ʚʣʠʷʥʠʷ 

ʥʘ ʧʨʠʨʦʜʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. 
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(ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʟʥʘʢʦʚ, ʮʝʥʪʨʦʚ) ʥʘ ʧʨʝʜʤʝʪ ʨʘʟʨʫʰʝʥʠʡ (ʪʨʝʱʠʥʳ, ʩʜʚʠʛʠ ʬʫʥʜʘʤʝʥʪʦʚ, 

ʦʙʨʫʰʝʥʠʷ ʩʠʛʥʘʣʦʚ), ʜʦʩʪʫʧʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʨʫʥʪʘ ʚʦʢʨʫʛ. 

4. ʇʨʠʦʨʠʪʝʟʘʮʠʷ: ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ (ʦʩʦʙʝʥʥʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ), ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

II . ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʤʝʱʝʥʠʡ 

ɼʣʷ ʦʮʝʥʢʠ ʩʤʝʱʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

1. ɻʅʉʉ-ʠʟʤʝʨʝʥʠʷ (GPS/ɻʃʆʅɸʉʉ/Galileo/Beidou) 

1.1. ɹʳʩʪʨʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʥʳʭ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʇɼɹʉ. 

1.2. ʇʦʚʪʦʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ: ʀʟʤʝʨʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʫʥʢʪʦʚ ʩʝʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʩʪʘʥʮʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʝʤʥʦʡ 

ʦʪʩʯʝʪʥʦʡ ʦʩʥʦʚʝ (ITRF). ʉʨʘʚʥʝʥʠʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

1.3. ɺʳʷʚʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʩʤʝʱʝʥʠʡ: ʈʘʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʚ ʧʣʘʥʝ) ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʤʝʱʝʥʠʡ ʧʫʥʢʪʦʚ. 

2. ɸʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ (InSAR3): 

2.1. ʂʘʨʪʠʨʦʚʘʥʠʝ ʜʝʬʦʨʤʘʮʠʡ: ʇʦʣʫʯʝʥʠʝ ʢʘʨʪ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʠ ʧʦʣʝʡ ʩʤʝʱʝʥʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʪ.ʯ. ʧʦ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʘ) ʩ ʩʘʥʪʠʤʝʪʨʦʚʦʡ/ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʪʦʯʥʦʩʪʴʶ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. 

2.2. ɺʳʷʚʣʝʥʠʝ ʟʦʥ ʥʘʠʙʦʣʴʰʠʭ ʜʝʬʦʨʤʘʮʠʡ: ʃʦʢʘʣʠʟʘʮʠʷ ʟʦʥ, ʛʜʝ ʧʫʥʢʪʳ ʩʝʪʠ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʤʝʱʝʥʳ ʠʣʠ ʨʘʟʨʫʰʝʥʳ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʪʫʜʘ ʧʦʣʝʚʳʭ ʙʨʠʛʘʜ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʧʫʥʢʪʫ 2: ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʂɸ çʂʦʥʜʦʨ-ʌʂɸè ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

3. ʅʘʙʣʶʜʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʪʘʤ, ʛʜʝ ɻʅʉʉ-ʩʲʸʤʢʘ 

ʟʘʪʨʫʜʥʝʥʘ): ʇʦʚʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʠ ʨʘʩʩʪʦʷʥʠʡ ʥʘ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʫʥʢʪʘʭ 

(ʪʝʦʜʦʣʠʪʳ, ʪʘʭʝʦʤʝʪʨʳ, ʩʚʝʪʦʜʘʣʴʥʦʤʝʨʳ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

II I . ʇʝʨʝʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ 

ʎʝʣʴ: ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ITRF, ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʚ ʠʟʤʝʥʠʚʰʝʡʩʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

1. ʉʪʨʘʪʝʛʠʠ ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʷ 

1.1. ʋʨʘʚʥʠʚʘʥʠʝ çʩ ʥʫʣʷè (Free Network Adjustment) 

ʇʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʚʩʷ ʦʧʦʨʘ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʘʷ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʪʨʘʪʠʣʘ ʩʚʦʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʩʝʪʠ. 

ʋʨʘʚʥʠʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ITRF ʙʝʟ ʬʠʢʩʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʚ ʟʦʥʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

1.2. ʋʨʘʚʥʠʚʘʥʠʝ ʩ ʯʘʩʪʠʯʥʦʡ ʬʠʢʩʘʮʠʝʡ 

ʀʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʯʘʩʪʴ ʧʫʥʢʪʦʚ (ʦʙʳʯʥʦ ʥʘ ʧʝʨʠʬʝʨʠʠ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʠ) ʧʨʠʟʥʘʥʘ 

ʩʪʘʙʠʣʴʥʦʡ ʠʣʠ ʝʝ ʩʤʝʱʝʥʠʝ ʦʮʝʥʝʥʦ ʢʘʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ (ʥʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ InSAR ʠʣʠ 

ɻʅʉʉ). ʕʪʠ ʧʫʥʢʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʦʧʦʨʥʳʝ ʠ ʬʠʢʩʠʨʫʶʪʩʷ ʩ ʠʭ ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʦ 

                                                           
3 InSAR - Interferometric Synthetic Aperture Radar, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩʧʫʪʥʠʢʦʚʦʡ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʝʦʜʝʟʠʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʟʦʥʜʠʨʦʚʘʥʠʠ ɿʝʤʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʨʳ: Sentinel-1 

(European Space Agency - ɽʂɸ), TerraSAR-X (German Aerospace Center - DLR), EADS 

Astrium, COSMOSkyMed (Italian Space Agency - ASI), ALOS PALSAR (JAXA). 
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ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʠʣʠ ʩ ʧʦʧʨʘʚʢʘʤʠ) ʧʨʠ ʫʨʘʚʥʠʚʘʥʠʠ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʪʠ. 

ʊʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ. 

2. ɺʢʣʶʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʜʝʬʦʨʤʘʮʠʷʭ 

ɼʘʥʥʳʝ InSAR ʠ ʧʣʦʪʥʳʝ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʫʨʘʚʥʠʚʘʥʠʷ, ʧʦʤʦʛʘʷ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʠ 

ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʜʝʬʦʨʤʘʮʠʡ ʚʩʝʡ ʩʝʪʠ. 

3. ʇʨʠʤʝʨ ʫʨʘʚʥʠʚʘʥʠʷ çʩ ʥʫʣʷè ʚ ʟʦʥʝ ʂʘʤʯʘʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (30.07.2025, 

Mw8.8) 

ɼʣʷ ʦʮʝʥʢʠ ɼɿʂ ʚ ʟʦʥʝ ʂʘʤʯʘʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʘʛʥʠʪʫʜʦʡ Mw8.8, 

ʧʨʦʠʟʦʰʝʜʰʝʛʦ 30.07.2025, ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʦʮʝʥʦʯʥʘʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʝʪʴ (ʨʠʩ.1), ʩʦʙʨʘʥʳ ʠʟ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʝ ʚʭʦʜʷʱʠʭ ʚ ʥʝʸ 

ʇɼɹʉ (ʦʧʦʨʥʳʭ BADG, YONS, UTQI ʠʟ ʩʝʪʠ IGS ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ELIZ, PEMK, SKCH, PRVM, SVK1, KLCH, PPKK, YSSK, PETS ʚ ʟʦʥʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ) ʠ ʧʨʦʚʝʜʝʥʦ ʠʭ ʫʨʘʚʥʠʚʘʥʠʝ ʚ ITRF ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʄʀɻ ʀʊʇɿ 

ʈɸʅ [1]. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʦʮʝʥʦʯʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ʋʨʘʚʥʠʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʪʘʥʮʠʡ ʚ ʟʦʥʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

(ʢʨʦʤʝ KLCH) ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦ ʰʠʨʦʪʝ ʩʦ ʩʜʚʠʛʦʤ ʥʘ ʶʛ ʥʘʭʦʜʷʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ (0.425-0.866) ʤ, ʧʦ ʜʦʣʛʦʪʝ ʩʦ ʩʜʚʠʛʦʤ ʥʘ ʚʦʩʪʦʢ ï ʚ ʠʥʪʝʨʚʘʣʝ (0.314-1.480) ʤ, ʧʦ 

ʚʳʩʦʪʝ ʩʦ ʩʜʚʠʛʦʤ ʚʥʠʟ ï ʚ ʠʥʪʝʨʚʘʣʝ (0.028-0.142) ʤ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʱʝʡ ʢʘʨʪʠʥʦʡ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

IV . ʆʩʦʙʝʥʥʦʩʪʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʮʫʥʘʤʠ 

1. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʉʇʎ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ (ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ) ʠ ʚ ʨʷʜʝ ʩʪʨʘʥ ʥʘʮʠʦʥʘʣʴʥʳʝ ʉʇʎ ʥʘʯʘʣʠ 

ʩʦʟʜʘʚʘʪʴʩʷ ʚ 60-ʝ ʛʦʜʳ XX ʚʝʢʘ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʣʝ ʩʘʤʦʛʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ 

ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʩʪʦʨʠʠ ʤʝʛʘʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʘʛʥʠʪʫʜʦʡ Mw9.3, ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʚ 2004 ʛ. ʚ 
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ʀʥʜʠʡʩʢʦʤ ʦʢʝʘʥʝ, ʢʦʪʦʨʦʝ ʚʳʟʚʘʣʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʮʫʥʘʤʠ, ʜʦʩʪʠʛʰʝʝ ʙʝʨʝʛʦʚ ʀʥʜʦʥʝʟʠʠ, 

ʐʨʠ-ʃʘʥʢʠ, ʶʛʘ ʀʥʜʠʠ, ʊʘʠʣʘʥʜʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʧʨʠʚʝʜʰʝʝ ʢ ʤʘʩʰʪʘʙʥʳʤ 

ʨʘʟʨʫʰʝʥʠʷʤ ʠ ʛʠʙʝʣʠ ʦʪ 225 ʪʳʩʷʯ ʜʦ 300 ʪʳʩʷʯ ʯʝʣʦʚʝʢ.  

ɺʩʝʛʦ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 4 ʨʝʛʠʦʥʘʣʴʥʳʝ ʉʇʎ, ʘ ʠʤʝʥʥʦ, 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʮʫʥʘʤʠ (PTWS); ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ 

ʮʫʥʘʤʠ ʚ ʀʥʜʠʡʩʢʦʤ ʦʢʝʘʥʝ (IOTWMS); ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʮʫʥʘʤʠ ʠ ʩʤʷʛʯʝʥʠʷ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʪʣʘʥʪʠʢʝ, ʉʨʝʜʠʟʝʤʥʦʤ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʤʦʨʷʭ 

(NEAMTWS); ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʮʫʥʘʤʠ ʚ ʂʘʨʠʙʩʢʦʤ ʤʦʨʝ ʠ ʧʨʠʤʳʢʘʶʱʠʭ 

ʨʝʛʠʦʥʘʭ (CARIBE EWS). ʉʇʎ PTWS ʩʦʟʜʘʥʘ ʚ 1960 ʛ. ʧʦʩʣʝ ʮʫʥʘʤʠ ʚ ʏʠʣʠ ʚ 1960 ʛʦʜʫ, ʪʨʠ 

ʦʩʪʘʣʴʥʳʝ ʉʇʎ ï ʧʦʩʣʝ ʫʧʦʤʷʥʫʪʦʛʦ ʮʫʥʘʤʠ ʚ ʀʥʜʠʡʩʢʦʤ ʦʢʝʘʥʝ.  

ʅʘʮʠʦʥʘʣʴʥʳʝ ʉʇʎ ʠʤʝʶʪ ʉʐɸ, ʗʧʦʥʠʷ, ʂʠʪʘʡ, ʈʦʩʩʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, 

ʙʝʨʝʛʘ ʢʦʪʦʨʳʭ ʦʤʳʚʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ (ʦʢʝʘʥʠʯʝʩʢʠʤʠ) ʤʦʨʷʤʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ.2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʉʇʎ NOOA ʉʐɸ (National Oceanic 

and Atmospheric Administration, ʅʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ) ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʮʫʥʘʤʠ, ʚʳʟʚʘʥʥʦʛʦ ʥʝʜʘʚʥʠʤ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ 

ʤʝʛʘʟʝʤʣʝʪʨʷʩʝʥʠʝʤ ʥʘ ʂʘʤʯʘʪʢʝ [2]. ʇʦ ʦʮʝʥʢʝ [2], ʯʝʨʝʟ ʜʚʘʜʮʘʪʴ ʰʝʩʪʴ ʤʠʥʫʪ ʧʦʩʣʝ 

ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ ʚʦʣʥʳ ʮʫʥʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʚʰʠʝʩʷ ʦʪ ʵʧʠʮʝʥʪʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʙʦʣʝʝ 700 

ʢʤ/ʯʘʩ, ʜʦʩʪʠʛʣʠ ʧʝʨʚʦʛʦ ʙʫʷ DART (Deep-ocean Assessment and Reporting of Tsunamis, 

ɻʣʫʙʦʢʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʮʫʥʘʤʠ) ʉʇʎ - ʙʫʷ, ʟʘʢʨʝʧʣʸʥʥʦʛʦ ʥʘʜ 

ʜʘʪʯʠʢʦʤ ʜʘʚʣʝʥʠʷ ʥʘ ʜʥʝ ʦʢʝʘʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʝʪʠ NDBC (National Data Buoy 

Center, ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ)  

 

 

ʈʠʩ. 2. ʉʤʦʜʝʣʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥʳ ʮʫʥʘʤʠ, ʚʳʟʚʘʥʥʦʡ ʤʝʛʘʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 

ʤʘʛʥʠʪʫʜʦʡ 8,8 ʫ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ, ʈʦʩʩʠʷ, 29 ʠʶʣʷ 2025 ʛʦʜʘ 

 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ (National Weather Service, NWS) NOAA [3] 

(ʨʠʩ.3). ʉʘʤʘʷ ʩʠʣʴʥʘʷ ʚʦʣʥʘ ʧʦʜʥʷʣʘ ʙʫʡ ʧʦʯʪʠ ʥʘ ʤʝʪʨ, ʯʪʦ ʩʪʘʣʦ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʩʤʝʱʝʥʠʝʤ, ʢʦʛʜʘ-ʣʠʙʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʦʡ ʙʫʝʚ DART ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 

ʊʦʭʦʢʫ ʚ 2011 ʛʦʜʫ.  

https://nctr.pmel.noaa.gov/Dart/
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ʇʦ ʦʮʝʥʢʝ [2], ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʚʦʣʥʳ ʦʙʨʫʰʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʥʝʥʘʩʝʣʸʥʥʳʝ ʨʘʡʦʥʳ 

ʂʘʤʯʘʪʢʠ, ʥʦ ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʚʦʣʥʳ ʨʘʟʙʠʚʘʣʠʩʴ ʦ ʢʨʫʪʳʝ ʩʢʘʣʳ ʚʜʦʣʴ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. 

ʉʦʛʣʘʩʥʦ [2], ʜʘʥʥʳʝ ʦ ʮʫʥʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʪʨʸʭ ʙʫʸʚ DART, ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ 

ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʥʦʧʪʠʢʠ ʉʇʎ NOOA ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʦʙʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʮʫʥʘʤʠ ʥʘ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʉʐɸ ʙʫʜʝʪ ʤʝʥʝʝ ʩʝʨʴʸʟʥʳʤ, ʯʝʤ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʟʥʘʯʘʣʴʥʦ, ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʝʨʚʳʝ ʚʦʣʥʳ 

ʮʫʥʘʤʠ ʜʦʩʪʠʛʣʠ ɸʣʷʩʢʠ ʯʝʨʝʟ ʜʚʘ ʯʘʩʘ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ɻʘʚʘʡʝʚ ð ʯʝʨʝʟ ʰʝʩʪʴ ʯʘʩʦʚ, 

ʰʪʘʪʘ ɺʘʰʠʥʛʪʦʥ - ʯʝʨʝʟ ʚʦʩʝʤʴ ʯʘʩʦʚ, ʘ ʉʘʥ-ɼʠʝʛʦ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ð ʯʝʨʝʟ ʜʝʚʷʪʴ ʯʘʩʦʚ. 

 

 
ʘ) ʤʠʨʦʚʦʝ ʧʦʢʨʳʪʠʝ ʙʫʷʤʠ DART 

 
ʙ) ʬʨʘʛʤʝʥʪ ʧʦʢʨʳʪʠʷ ʙʫʷʤʠ DART  

ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʛʦ ʞʝʣʦʙʘ 

 - ʘʢʪʠʚʥʳʝ ʙʫʠ DART  

 

ʈʠʩ. 3. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ NDBC 

 

ʅʦʚʳʝ ʧʨʠʙʦʨʳ ʥʘ ʩʧʫʪʥʠʢʝ ɼɿɿ SWOT (Surface Water and Ocean Topography) [4], 

ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʝʢʪʝ NASA (National Aeronautics and Space Administration, ʅʘʮʠʦʥʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʘʵʨʦʥʘʚʪʠʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʉʐɸ) ʠ CNES (Centre 

https://www.ndbc.noaa.gov/obs.shtml?lat=13&lon=-173&zoom=2&pgm=tsunami
https://swot.jpl.nasa.gov/
https://cnes.fr/en


 

13  

national d'®tudes spatiales, ʅʘʮʠʦʥʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʌʨʘʥʮʠʠ) ʟʘʬʠʢʩʠʨʦʚʘʣʠ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ, ʚʳʟʚʘʥʥʳʝ ʮʫʥʘʤʠ, ʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʕʪʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʛʥʦʟ 

ʮʫʥʘʤʠ ʦʪ NOAA ʙʳʣ ʚʝʨʥʳʤ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʉʇʎ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʉʇʎ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʉʇʎ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

1. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʝʡʩʤʦʛʨʘʬʦʚ (ʧʝʨʚʳʝ ʩʝʢʫʥʜʳ): çʇʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʟʜʝʩʴ ʠ ʩ ʪʘʢʦʡ ʤʘʛʥʠʪʫʜʦʡ!è. 

2. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɻʅʉʉ-ʩʪʘʥʮʠʠ ʧʫʪʸʤ ʤʦʤʝʥʪʘʣʴʥʦʛʦ (ʙʳʩʪʨʦʛʦ) 

ʫʨʘʚʥʠʚʘʥʠʷ (ʧʝʨʚʳʝ ʤʠʥʫʪʳ): çɿʝʤʣʷ ʟʜʝʩʴ ʩʜʚʠʥʫʣʘʩʴ ʠʤʝʥʥʦ ʪʘʢ, ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ - ʫʛʨʦʟʘ ʮʫʥʘʤʠ ʚʳʩʦʢʘ!è. 

3. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʙʫʸʚ DART (ʧʦʩʣʝʜʫʶʱʠʝ 10-20 ʤʠʥʫʪ): çʇʦʜʪʚʝʨʞʜʘʝʤ, 

ʚʦʣʥʘ ʧʨʦʰʣʘ ʥʘʜ ʥʘʤʠ, ʝʸ ʚʳʩʦʪʘ ʠ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʝ-ʪʦè. 

4. ʄʦʤʝʥʪʘʣʴʥʦʝ (ʙʳʩʪʨʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʸʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʮʫʥʘʤʠ 

(ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʦʢʝʘʥʫ ʠ ʟʘʪʦʧʣʝʥʠʝ ʩʫʰʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʉʇʆ) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʫʥʘʤʠ ʪʠʧʘ MOST4 [4]: 

çʇʨʝʜʫʧʨʝʞʜʘʝʤ, ʫ ʪʘʢʠʭ-ʪʦ ʙʝʨʝʛʦʚ ʦʞʠʜʘʶʪʩʷ ʯʝʨʝʟ ʩʪʦʣʴʢʦ-ʪʦ ʤʠʥʫʪ (ʯʘʩʦʚ) ʮʫʥʘʤʠ 

ʪʘʢʦʡ-ʪʦ ʚʳʩʦʪʳ!è. 

5. ʄʘʨʝʦʛʨʘʬʳ (ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʙʝʨʝʛʫ): çɺʦʣʥʘ ʧʨʠʙʳʚʘʝʪ, ʝʸ ʚʳʩʦʪʘ ʫ ʙʝʨʝʛʘ 

ʪʘʢʘʷ-ʪʦè. 

3. ʄʦʤʝʥʪʘʣʴʥʦʝ (ʙʳʩʪʨʦʝ) ʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ 

ʄʦʤʝʥʪʘʣʴʥʦʝ (ʙʳʩʪʨʦʝ) ʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ - ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʠʟ ʜʘʥʥʳʭ ʦʪ ʩʦʪʝʥ ʠ ʪʳʩʷʯ ʇɼɹʉ ʧʦʣʫʯʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ɼɿʂ ʜʣʷ 

ʉʇʎ. 

1. ʉʫʪʴ ʧʨʦʮʝʩʩʘ: ʆʪ çʩʳʨʳʭè ʜʘʥʥʳʭ ʢ ʩʠʛʥʘʣʫ çʪʨʝʚʦʛʠè. ɿʘʜʘʯʘ ï ʚ ʧʝʨʚʳʝ 2-5 

ʤʠʥʫʪ ʧʦʩʣʝ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʧʨʦʩʪʦ ʬʘʢʪ ʜʚʠʞʝʥʠʷ ʩʪʘʥʮʠʡ, ʘ 

ʪʦʯʥʳʝ ʚʝʢʪʦʨʳ ʩʤʝʱʝʥʠʷ (ʧʦ ʩʝʚʝʨʫ, ʚʦʩʪʦʢʫ, ʚʳʩʦʪʝ) ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ. 

ʕʪʦ ʠ ʝʩʪʴ ʤʦʤʝʥʪʘʣʴʥʦʝ ʫʨʘʚʥʠʚʘʥʠʝ. ɼʘʥʥʳʝ ʩ ʇɼɹʉ ʧʝʨʝʜʘʶʪʩʷ ʚ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʚ 

ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ ʨʝʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ (ʩ ʟʘʜʝʨʞʢʦʡ ʚ 1-5 ʩʝʢʫʥʜ). 

2. ɸʣʛʦʨʠʪʤ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ: ʂʘʢ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʜʝʪʝʢʪʠʨʫʝʪ ʩʠʣʴʥʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ (ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʛʨʘʬʦʚ), ʟʘʧʫʩʢʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʦʙʨʘʙʦʪʢʠ ɻʅʉʉ-ʜʘʥʥʳʭ. ɽʛʦ ʤʦʞʥʦ ʫʧʨʦʱʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

a) ɺʳʙʦʨ ʦʧʦʨʥʳʭ ʩʪʘʥʮʠʡ: ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ ʦʧʦʨʥʳʝ ʩʪʘʥʮʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʝ ʟʦʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʥʝ ʩʜʚʠʥʫʣʠʩʴ ʠ ʩʣʫʞʘʪ 

ʩʪʘʙʠʣʴʥʦʡ ʦʪʩʯʝʪʥʦʡ ʦʩʥʦʚʦʡ. 

b) ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʪʘʥʮʠʡ: ɼʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʚ ʟʦʥʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʷʝʪ ʝʝ ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʦ ʠ ʧʦʩʣʝ ʩʦʙʳʪʠʷ. çɼʦè: 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʫʩʨʝʜʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʠʣʠ ʜʥʝʡ ʜʦ ʪʦʣʯʢʘ. çʇʦʩʣʝè: 

ɺʳʯʠʩʣʷʝʪʩʷ ʧʦ ʢʦʨʦʪʢʦʤʫ ʩʝʘʥʩʫ ʥʘʙʣʶʜʝʥʠʡ ʩʨʘʟʫ ʧʦʩʣʝ ʪʦʣʯʢʘ (ʙʫʢʚʘʣʴʥʦ ʚ ʪʝʯʝʥʠʝ 1-5 

                                                           
4 MOST - Method of Splitting Tsunami, ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʫʥʘʤʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʤʦʨʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ (PMEL) NOAA. ɺ 

ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʨʦʩʩʠʡʩʢʠʤ ʫʯʸʥʳʤ ɺ.ɺ. ʊʠʪʦʚʳʤ. ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʣʥʳ ʮʫʥʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʣʢʦʡ ʚʦʜʳ. 

https://cnes.fr/en
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ʤʠʥʫʪ). 

c) ʈʘʩʯʝʪ ʚʝʢʪʦʨʦʚ ʩʤʝʱʝʥʠʷ: ʇʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʢʦʦʨʜʠʥʘʪ çɼʦè ʠʟ ʢʦʦʨʜʠʥʘʪ 

çʇʦʩʣʝè ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ. ʂʣʶʯʝʚʦʡ ʧʘʨʘʤʝʪʨ ð 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ (Up). ʀʤʝʥʥʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʜʲʝʤ ʠʣʠ ʦʧʫʩʢʘʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʨʘʮʠʝʡ ʮʫʥʘʤʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʪʘʢʞʝ ʚʘʞʥʦ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʨʘʟʨʳʚʘ. 

d) ʇʦʩʪʨʦʝʥʠʝ ʧʦʣʷ ʜʝʬʦʨʤʘʮʠʠ: ʉʤʝʱʝʥʠʷ ʚʩʝʭ ʩʪʘʥʮʠʡ ʦʙʲʝʜʠʥʷʶʪʩʷ, ʯʪʦʙʳ 

ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʧʦʣʝʡ ɼɿʂ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ ʫʯʘʩʪʦʢ ʤʦʨʩʢʦʛʦ ʜʥʘ ʠ ʥʘʩʢʦʣʴʢʦ ʠʤʝʥʥʦ 

ʦʥ ʧʨʠʧʦʜʥʷʣʩʷ ʠʣʠ ʦʧʫʩʪʠʣʩʷ. 

3. ʀʥʪʝʛʨʘʮʠʷ ʩ ʉʇʎ: ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʥʝʤʝʜʣʝʥʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ: 

a) ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʛʨʦʟʳ: ɽʩʣʠ ʩʪʘʥʮʠʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʦʧʫʩʢʘʥʠʝ ʠʣʠ ʧʦʜʲʝʤ ʥʘ 0.5 ʤ), ʵʪʦ ʤʦʱʥʳʡ ʩʠʛʥʘʣ ʦ ʪʦʤ, 

ʯʪʦ ʤʦʨʩʢʦʝ ʜʥʦ ʜʝʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠ ʚʳʪʝʩʥʠʣʦ ʛʠʛʘʥʪʩʢʠʡ ʦʙʲʝʤ ʚʦʜʳ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʮʫʥʘʤʠ. 

b) ʆʮʝʥʢʘ ʤʘʩʰʪʘʙʘ: ʈʘʟʤʝʨ ʩʤʝʱʝʥʠʷ ʧʦʤʦʛʘʝʪ ʫʪʦʯʥʠʪʴ ʬʘʢʪʠʯʝʩʢʫʶ ʤʘʛʥʠʪʫʜʫ ʠ 

ʤʝʭʘʥʠʟʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚʳʯʠʩʣʝʥʥʳʝ ʪʦʣʴʢʦ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʜʦʦʮʝʥʝʥʳ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʜʣʷ ʤʝʛʘʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

c) ʂʘʣʠʙʨʦʚʢʘ ʤʦʜʝʣʝʡ: ɼʘʥʥʳʝ ʦ ʩʤʝʱʝʥʠʠ ʧʦʜʘʶʪʩʷ ʚ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʮʫʥʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʨʘʟʜʦ ʪʦʯʥʝʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʳʩʦʪʫ ʚʦʣʥʳ ʠ ʚʨʝʤʷ ʝʝ ʧʦʜʭʦʜʘ ʢ 

ʨʘʟʥʳʤ ʫʯʘʩʪʢʘʤ ʧʦʙʝʨʝʞʴʷ, ʯʝʤ ʝʩʣʠ ʙʳ ʤʦʜʝʣʴ ʨʘʙʦʪʘʣʘ ʪʦʣʴʢʦ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

V. ʂʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ 

1. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ: ʊʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʚʷʟʦʢ, ʧʦʧʨʘʚʦʢ, ʵʣʣʠʧʩʦʚ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʩʪʘʙʠʣʴʥʳʭ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʩʜʚʠʥʫʪʴʩʷ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʘʩʪʥʳʭ ʤʝʪʦʜʦʚ 

ʫʨʘʚʥʠʚʘʥʠʷ5. 

2. ʀʪʝʨʘʪʠʚʥʦʩʪʴ: ʇʨʦʮʝʩʩ ʯʘʩʪʦ ʠʪʝʨʘʪʠʚʥʳʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʠʯʥʦʛʦ ʫʨʘʚʥʠʚʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʧʫʥʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʩʝʪʠ 

ʢʘʢ ʨʘʟʨʫʰʝʥʥʳʭ/ʥʝʩʪʘʙʠʣʴʥʳʭ. 

3. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ: ʌʠʢʩʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʫʥʢʪʘ, ʦʧʦʨʥʳʭ 

ʧʫʥʢʪʦʚ, ʜʘʪ ʠʟʤʝʨʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʜʦʩʪʠʛʥʫʪʦʡ ʪʦʯʥʦʩʪʠ. 

4. ʄʦʤʝʥʪʘʣʴʥʦʝ (ʙʳʩʪʨʦʝ) ʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʩʦʩʪʘʚʝ ʉʇʎ: ɺ ʩʦʩʪʘʚʝ 

ʉʇʎ ʵʪʦ ʨʝʚʦʣʶʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʧʘʩʣʘ ʪʳʩʷʯʠ, ʠ ʚʦʟʤʦʞʥʦ ʩʧʘʩʸʪ ʤʠʣʣʠʦʥʳ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʄʠʨʦʚʦʡ ʦʧʳʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʘʷ ʠ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ. ʕʪʦ 

ʦʩʥʦʚʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʦʮʝʥʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ.  

2. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ɻʅʉʉ, InSAR) ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʦʚʘʣʠ ʵʪʦʪ ʧʨʦʮʝʩʩ, 

ʩʜʝʣʘʚ ʝʛʦ ʙʳʩʪʨʝʝ, ʪʦʯʥʝʝ ʠ ʦʭʚʘʪʳʚʘʶʱʠʤ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʫʩʧʝʭ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʣʠʯʠʷ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

                                                           
5 ʈʦʙʘʩʪʥʳʝ ʤʝʪʦʜʳ ʫʨʘʚʥʠʚʘʥʠʷ - ʵʪʦ ʧʦʜʭʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ 

çʧʣʦʭʠʭè ʥʘʙʣʶʜʝʥʠʡ (ʚʳʙʨʦʩʦʚ) ʧʫʪʸʤ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʚʳʙʦʨʢʠ. 
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ʨʝʘʛʠʨʦʚʘʥʠʷ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʳʭ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

3. ʊʝʭʥʦʣʦʛʠʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ (ʙʳʩʪʨʦʛʦ) ʫʨʘʚʥʠʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʩʦʩʪʘʚʝ 

ʉʇʎ ʷʚʣʷʝʪʩʷ ʙʫʜʫʱʠʤ ʧʝʨʝʫʨʘʚʥʠʚʘʥʠʷ ʣʶʙʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʩʝʡʩʤʦʦʧʘʩʥʦʡ ʟʦʥʝ. 

4. ʇʨʠʥʮʠʧʠʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʚ ʈʌ ʷʚʣʷʶʪʩʷ: 

V ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʝʤʥʦʡ ʦʪʩʯʝʪʥʦʡ ʦʩʥʦʚʝ ITRF. 

V ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʧʦʨʪʦʟʘʤʝʱʸʥʥʦʛʦ ʉʇʆ ʥʘʫʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʫʨʘʚʥʠʚʘʥʠʷ 

ʩʝʪʝʡ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʦʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

V ʇʝʨʝʭʦʜ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʢ ʪʝʭʥʦʣʦʛʠʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ (ʙʳʩʪʨʦʛʦ) 

ʫʨʘʚʥʠʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʦʩʩʠʡʩʢʫʶ ʉʇʎ. 

V ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

V ʂʦʦʨʜʠʥʘʮʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʪ-ʩʦʙʳʪʠʡʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. https://www.itpz-ran.ru/ru/dejatelnost/software/mig/. 

2. https://research.noaa.gov/how-30-years-of-noaa-research-led-to-one-very-accurate-and-timely-tsunami-

forecast/. 

3. https://www.ndbc.noaa.gov/. 

4. https://swot.jpl.nasa.gov/. 

5. https://nctr.pmel.noaa.gov/ComMIT/docs/MOST_manual.pdf. 
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ʆ ʇʈʆɹʃɽʄɸʍ ɺɽɼɽʅʀʗ ʈɽɻʀʆʅɸʃʔʅʓʍ ʌʆʅɼʆɺ  

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ɺ ɺɽʂʊʆʈʅʆʄ ɺʀɼɽ 

 

ɼʷʢʦʚ ɸ.ʀ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ çʌʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠè (ɻɹʋ ʅʉʆ çɻʝʦʬʦʥʜ ʅʉʆè) 

 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ˉ 120-ʨʧ ʦʪ 11.04.2017 ʛ. ʙʳʣʦ 

ʩʦʟʜʘʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ çʌʦʥʜ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠè (ʜʘʣʝʝ, ɻʝʦʬʦʥʜ ʅʉʆ). 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʚʝʜʝʥʠʷ ʬʦʥʜʘ, ʷʚʣʷʝʪʩʷ ʩʙʦʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʦʙʥʦʚʣʝʥʠʝ, 

ʭʨʘʥʝʥʠʝ ʠ ʚʳʜʘʯʘ ʟʘʢʘʟʯʠʢʘʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ (1:500 -1:2000), 

ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, ʆɻʉ ʥʘ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ɻʝʦʬʦʥʜ ʅʉʆ ʠʩʧʦʣʴʟʫʝʪ ʤʝʩʪʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ - ʄʉʂ 

ʅʉʆ. ʄʉʂ ʅʉʆ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʉʂ-95 ʠ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʪʨʝʭʛʨʘʜʫʩʥʳʝ 

ʟʦʥʳ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʟʦʥʥʦʛʦ 

ʜʝʣʝʥʠʷ ʄʉʂ ʅʉʆ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:100 000. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ (2018 ï 2020 ʛʛ.) ɻʝʦʬʦʥʜ ʅʉʆ ʚʳʧʦʣʥʠʣ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ 

ʧʝʨʝʚʦʜʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʧʣʘʥʰʝʪʦʚ ʚ 

ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ ʩ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʦʝ ï ɻʀʉ çʇʘʥʦʨʘʤʘè 

(ʨʘʟʨʘʙʦʪʯʠʢ - ʂɹ çʇʘʥʦʨʘʤʘè), ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʬʦʥʜʘ ʠ ʝʛʦ ʥʘʧʦʣʥʝʥʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʫ ʬʦʥʜʘ ʩʦʩʪʘʚʠʣʠ 

ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʤʘʩʰʪʘʙʦʚ 1:500, 1:1 000, 1:2 000 ʠ 1:5 000. ɺʩʝ 

ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʄʉʂ ʅʉʆ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ 

ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ, ʚ ʨʘʤʢʘʭ ʪʨʘʧʝʮʠʡ ʤʘʩʰʪʘʙʘ 1:2 000. ʅʘ ʚʩʝ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ ʚʳʧʦʣʥʝʥ 

ʧʝʨʝʩʯʝʪ ʢʘʪʘʣʦʛʦʚ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ ʠʟ ʣʦʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʄʉʂ ʅʉʆ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʵʪʦʡ ʙʦʣʴʰʦʡ ʨʘʙʦʪʝ, ʚʝʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʟʘʢʘʟʯʠʢʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʠʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʠ ʢʦʨʨʝʢʪʫʨʫ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʟʦʥʥʦʛʦ ʜʝʣʝʥʠʷ ʄʉʂ ʅʉʆ. ʉʝʪʢʘ 1:100 000 ʤʘʩʰʪʘʙʘ 
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ʀʩʧʦʣʴʟʫʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʩʪʨʦʚʦʛʦ ʬʦʨʤʘʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʦ, ʯʪʦ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʪʘʢʞʝ ʦʩʥʦʚʘʥʳ ʥʘ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ; ʨʘʩʪʨʦʚʘʷ 

ʛʨʘʬʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʚ ʦʙʨʘʙʦʪʢʝ, ʣʝʛʢʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ; 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʬʦʨʤʘʪʳ TIFF, ʩ ʚʥʝʰʥʠʤ ʬʘʡʣʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ, *.tab, ʠ 

geoTIFF ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ɻʀʉ ʠ ʉɸʇʈ (CAD) ʩʠʩʪʝʤʘʭ, ɻʝʦʬʦʥʜʫ ʅʉʆ 

ʫʜʘʣʦʩʴ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʥʘʣʘʜʠʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʧʦʣʫʯʠʪʴ ʦʧʳʪ ʨʘʙʦʪʳ ʩ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ ʚ ʛʨʘʥʠʮʘʭ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʚ ʚʠʜʝ ʧʠʢʩʝʣʝʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʝʡ ʦʙʲʝʢʪʦʚ ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢ ʠ ʩ ʧʦʟʠʮʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʨʘʩʯʝʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʪʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʪʨʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʬʦʨʤʘʪ ʥʘ ʬʠʟʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʟʛʨʘʬʢʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʦ ʧʣʦʭʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʝʢʮʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ. 

ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʣʘʥʝ ʛʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʚ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʠ ʩʪʨʦʠʪʝʣʴʥʦʤ. ʅʘʚʠʛʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʣʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʣʠʙʦ ʥʘ ʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʟʘʜʘʯʠ 

ʚʳʩʰʝʡ ʛʝʦʜʝʟʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ). ɻʝʦʜʝʟʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʥʘ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʅʘ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʘʭ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʩʝʢʘʣʠʩʴ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʳ ʠʤʝʝʤ ʨʘʙʦʪʫ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ű-ʰʠʨʦʪʘ, l-ʜʦʣʛʦʪʘ, h-ʚʳʩʦʪʘ ʥʘʜ ʵʣʣʠʧʩʦʠʜʦʤ ʢʘʢʠʭ-ʣʠʙʦ ʦʙʲʝʢʪʦʚ, ʥʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʣʦʞʥʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʦʪʩʶʜʘ ï ʢʘʨʪʳ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ 

ʠʣʠ ʰʘʨʘ ʥʘ ʧʣʦʩʢʦʩʪʴ). ʉʪʨʦʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʧʣʘʥʳ (ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ), 

ʢʦʦʨʜʠʥʘʪʳ x,y,h. ʆʩʦʙʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʘʥʦʚ ʠʭ ʥʝʢʦʪʦʨʘʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ: 

ʢʦʦʨʜʠʥʘʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʝʪʢʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʩʝʡ, ʘ ʣʦʢʘʣʴʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʩʘʤʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʨʪʦʛʦʥʘʣʴʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʚʦʛʦ ʤʝʨʠʜʠʘʥʘ, 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʚʷʟʘʥʘ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʝʪʢʘ. ʇʦ ʩʫʪʠ 

ʚ̫ʣʷʝʪʩʷ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ.ʇ. ɻʝʨʘʩʠʤʦʚ [1, ʩʪʨ. 71] 

çʧʣʦʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʭ, ʫ ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ ʠ ʭʤ, ʫʤ ʚ ʧʨʦʝʢʮʠʠ 

ɻʘʫʩʩʘ ʩ ʤʝʩʪʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʦʡ ʨʘʟʥʳʝè. ʕʪʦ ʦʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʧʝʨʝʭʦʜʘ ʩ ʣʦʢʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʤʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʨʝʛʠʦʥʦʚ. 

ʂ ʧʨʦʙʣʝʤʝ ʦʪʥʦʩʠʪʩʷ ʠ ʟʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʝʩʪʥʳʭ ʢʦʦʨʜʠʥʘʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʢʘʟʦʤ ʈʦʩʨʝʝʩʪʨʘ ʦʪ 20.10.2020 ʛ., ˉ ʧ/0387, ʧ. 3 çʄʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 3-ʛʨʘʜʫʩʥʦʡ ʠʣʠ 6-ʛʨʘʜʫʩʥʦʡ ʟʦʥʘʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ éè, ʘ çɺ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʰʠʨʠʥʘ ʟʦʥ ʜʣʷ ʮʝʣʝʡ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʜʫʩʥʳʤ ʜʝʣʝʥʠʝʤ ʥʘ ʟʦʥʳ, ʘ ʩʦʛʣʘʩʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʛʨʘʥʠʮʘʤ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚè [2, ʩʪʨ. 233]. ʅʦ çʩʦʛʣʘʩʥʦè ʢʘʢʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʵʪʦ 

ʜʝʣʘʝʪʩʷ, ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʚʝʪʘ ʥʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʩʝ ʜʝʣʘʶʪ ʠʤʝʥʥʦ (ʩʦʛʣʘʩʥʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʛʨʘʥʠʮʘʤ), ʯʪʦ ʚʝʜʝʪ ʢ ʠʟʣʠʰʥʠʤ ʧʝʨʝʩʯʝʪʘʤ ʜʘʥʥʳʭ, ʧʦʷʚʣʝʥʠʶ 

ʦʙʲʝʢʪʠʚʥʳʭ (ʫʜʘʣʝʥʠʝ ʦʪ ʦʩʝʚʦʛʦ ʤʝʨʠʜʠʘʥʘ) ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʰʠʙʦʢ.  

ʆʨʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʨʝʰʘʶʪ ʢʘʢʠʝ-ʣʠʙʦ 

ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʯʠ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʩʪʨʦʠʪʝʣʝʡ, ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʧʦʛʨʘʬʦʚ ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʠʥʞʝʥʝʨʥʦ-
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ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʚ ʚʝʢʪʦʨʥʳʭ ʬʦʨʤʘʪʘʭ. ʇʦʥʠʤʘʷ ʚʘʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʦʡ 

ʬʦʨʤʦʡ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʫʞʝ ʩ 2020 ʛʦʜʘ, ʧʦʤʠʤʦ ʪʝʢʫʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ɻʝʦʬʦʥʜʝ ʅʉʆ ʨʝʰʘʣʠʩʴ ʟʘʜʘʯʠ ʧʝʨʝʭʦʜʘ ʥʘ ʚʝʜʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʦʚ ʚ ʚʝʢʪʦʨʥʦʤ ʚʠʜʝ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʙʦʪʘʭ ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ ʚ ʚʝʢʪʦʨʥʦʤ ʚʠʜʝ 

ʉʣʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʥʳʭ ʟʥʘʢʘʭ: çʋʩʣʦʚʥʳʝ ʟʥʘʢʠ ʜʣʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʦʚ 1:5000, 1:2000, 1:1000, 1:500è, ʫʪʚʝʨʞʜʝʥʳ ɻʋɻʂ ʧʨʠ 

ʉʦʚʤʠʥʝ ʉʉʉʈ 25.11.1986 [3]. ɺ ʟʘʢʦʥʝ ʦ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

(ˉ431-ʌɿ) ʩʪʘʪʴʷ 32, ʧ.5. ʛʦʚʦʨʠʪʩʷ: çʇʦʣʦʞʝʥʠʷ ʧʨʠʥʷʪʳʭ ʜʦ ʜʥʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʥʘʩʪʦʷʱʝʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʉʉʉʈ, 

ʈʉʌʉʈ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʬʝʨʝ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, 

ʜʝʡʩʪʚʫʶʪ ʜʦ 1 ʷʥʚʘʨʷ 2018 ʛʦʜʘ ʚ ʯʘʩʪʠ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʥʘʩʪʦʷʱʝʤʫ ʌʝʜʝʨʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʠ ʧʨʠʥʷʪʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʠʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʘʤè, ʦʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ ʠʤʝʥʥʦ ʵʪʠ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ, ʦʥʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʠ ʉʇ 

317.1325800.2017 ʧ. 5.3.3: çʎʠʬʨʦʚʦʡ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ ʩʦʟʜʘʶʪ ʧʦ ɻʆʉʊ ʈ 

52440. ʅʘ ʎʀʊʇ ʥʘʥʦʩʷʪ ʪʦʯʝʯʥʳʝ, ʣʠʥʝʡʥʳʝ, ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʜʧʠʩʠ, 

ʦʪʦʙʨʘʞʘʝʤʳʝ ʩʦʛʣʘʩʥʦ [14] (ʩʩʳʣʢʘ ʥʘ ʅɼ çʋʩʣʦʚʥʳʝ ʟʥʘʢʠéè) ʥʘ ʠʥʞʝʥʝʨʥʦ-

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʘʭè. 

ʕʪʠ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ, ʢʦʛʜʘ ʝʱʝ ʧʨʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʤʘʰʠʥʳ ʥʘʨʦʜ ʪʦʣʴʢʦ ʩʣʳʰʘʣ, ʝʩʪʝʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʫʯʥʫʶ ʨʠʩʦʚʢʫ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʘʤʠʭ ʧʣʘʥʦʚ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ. ʊʨʝʙʫʝʪʩʷ ʢʘʨʜʠʥʘʣʴʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ 

ʩʠʩʪʝʤʫ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʫʚʷʟʘʚ ʝʝ ʩ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʕɺʄ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʳʤʠ ʧʦʜʭʦʜʘʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ, ʧʝʨʝʭʦʜʘ ʩ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʩʝʛʦʜʥʷ ʚ ʠʥʪʝʨʥʝʪʝ. ʉʣʝʜʫʝʪ ʯʝʪʢʦ 

ʨʘʟʣʠʯʘʪʴ ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʦʡ (ʩʪʨʦʠʪʝʣʴʥʦʡ) ʛʝʦʜʝʟʠʠ (ʨʘʙʦʪʘʶʱʝʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʦʝʢʮʠʷʭ, ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ), ʦʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʠ ʚʝʜʝʥʠʷ ʌʦʥʜʦʚ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʝʞʫʨʥʳʝ 

ʧʣʘʥʳè ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʷʚʣʷʶʱʠʤʠʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʨʘʟʣʠʯʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʭ ʩʲʝʤʢʠ ʠ ʦʙʥʦʚʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ, ʥʘ 

ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʙʠʙʣʠʦʪʝʢʠ 

ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʧʦ ʧʨʠʝʤʫ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʧʨʦʜʫʢʪʘʤʠ ʂɹ çʇʘʥʦʨʘʤʘè, ʥʘ ʢʦʪʦʨʳʭ ʤʳ ʨʘʙʦʪʘʝʤ, ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʝʨʚʠʩʘʤʠ ʅʉʇɼ. ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʦ ʝʝ ʦʙʝʩʧʝʯʠʪʴ ʩ ʩʠʩʪʝʤʘʤʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢ ʢʘʢ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʵʪʦʪ ʤʦʤʝʥʪ ʩʣʘʙʦ ʧʨʦʨʘʙʦʪʘʥ. ɼʘʞʝ ʝʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʜʥʦʤ ʚʠʜʝ ʇʆ, ʪʦ ʧʦʨʷʜʦʢ (ʧʨʘʚʠʣʘ) ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʝʡ ʫ ʥʠʭ ʨʘʟʥʳʝ, ʢʘʢ ʨʘʟʥʳʝ ʥʘʙʦʨʳ ʠ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ. 

ʀʟ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ɻʝʦʬʦʥʜʘ ʅʉʆ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʩ ʬʦʨʤʘʪʦʤ DWG (ʦʙʤʝʥʥʳʡ ʬʦʨʤʘʪ 

DXF), ʥʘʧʨʠʤʝʨ, çnanoCADè, ʠ ʣʠʥʝʡʢʫ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʂʈɽɼʆ (ʩʦʙʩʪʚʝʥʥʳʡ 

ʟʘʢʨʳʪʳʡ ʬʦʨʤʘʪ). 

ɺ ɻʝʦʬʦʥʜʝ ʅʉʆ ʧʨʦʨʘʙʘʪʳʚʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʚʝʨʪʘʮʠʠ ʜʘʥʥʳʭ ʵʪʠʭ ʬʦʨʤʘʪʦʚ. 

ʀʤʧʦʨʪ ʠ ʵʢʩʧʦʨʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʥʦʛʦ ʬʦʨʤʘʪʘ DXF ʚ ɻʀʉ 
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çʇʘʥʦʨʘʤʘè ʠ ʦʙʨʘʪʥʦ ʦʩʥʦʚʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ çʊʦʧʦʛʨʘʬʠʷè (ʨʘʟʨʘʙʦʪʯʠʢ - ʀʇ ʈʷʙʠʥʦʚ), ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʧʦʜ ʟʘʜʘʯʠ 

ɻʝʦʬʦʥʜʘ ʅʉʆ ʠ ʢʦʥʚʝʨʪʦʨʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ ʚ ʬʦʨʤʘʪʝ DXF ʚ ʩʦʩʪʘʚʝ ɻʀʉ 

çʇʘʥʦʨʘʤʘè. ʂʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʠʡ, ʚ ʢʦʪʦʨʦʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ RSC (ɻʀʉ çʇʘʥʦʨʘʤʘè) ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ DXF (çʊʦʧʦʛʨʘʬʠʷè). ʉʫʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ çʨʘʟʙʠʝʥʠʠè ʙʣʦʢʦʚ ʥʘ ʵʣʝʤʝʥʪʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʪʜʝʣʴʥʳʤ ʩʣʦʝʤ ʠ ʥʘʩʪʨʦʡʢʦʡ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʠʡ, ʨʠʩʫʥʦʢ 2.  

 

 
ʈʠʩ. 2. ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʡ 

 

ʂʦʥʚʝʨʪʘʮʠʷ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ɻʀʉ çʇʘʥʦʨʘʤʘè ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ, ʙʦʣʝʝ 95% ʦʙʲʝʢʪʦʚ ʧʣʘʥʘ ʧʨʦʭʦʜʠʪ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʨʠʩʫʥʦʢ 3. ʆʩʥʦʚʥʳʝ 

ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʦʜʥʦʟʥʘʯʥʦʤ ʧʦʥʠʤʘʥʠʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʣʘʥʦʚ, ʩʘʤʠʭ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʯʪʦ ʠʩʧʨʘʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ɻʝʦʬʦʥʜʘ ʅʉʆ, ʩ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʝʡ. ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʩʪʨʦʝʥʘ ʩʝʛʦʜʥʷ ʥʘ ʙʦʣʝʝ 1200 ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:500. 

 

 
ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ɻʀʉ çʇʘʥʦʨʘʤʘè 

ʧʦʩʣʝ ʠʤʧʦʨʪʘ ʠʟ nanoCAD (ʛʦʣʫʙʦʡ ʢʦʥʪʫʨ ï ʛʨʘʥʠʮʘ ʩʲʝʤʢʠ) 

https://store.softline.ru/ryabinov/topografiya/
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ʇʨʠ ʦʙʨʘʪʥʦʡ ʢʦʥʚʝʨʪʘʮʠʠ ʠʟ ɻʀʉ çʇʘʥʦʨʘʤʘè ʚ ʬʦʨʤʘʪ DWG ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʣʦʞʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ çʚʦʩʩʪʘʥʦʚʣʝʥʠʷè ʙʣʦʢʦʚ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʧʨʦʭʦʜʷʪ 

ʪʦʣʴʢʦ 276 ʦʙʲʝʢʪʦʚ, ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩ ʧʨʦʩʪʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʠʤʠʪʠʚʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʙʘʟʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ɻɹʋ ʅʉʆ çɻʝʦʬʦʥʜ ʅʉʆè 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ. ɺʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ DWG, ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʬʦʥʜ, ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʠ ʭʨʘʥʷʪʩʷ ʚ ʬʦʨʤʘʪʝ ɻʀʉ çʇʘʥʦʨʘʤʘè, ʘ ʪʘʢʞʝ 

ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʨʘʩʪʨʦʚʳʡ ʚʠʜ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʨʘʩʪʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. 

 

ʆʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʨʘʩʪʨʦʚʦʤ ʬʦʨʤʘʪʝ, ʦʪʨʘʙʦʪʘʥʥʘʷ ʛʦʜʘʤʠ, ʥʝ ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʥʦʚʣʝʥʠʷ ʚʝʢʪʦʨʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ (ʢʘʨʪ) ï ʵʪʦ, 

ʚʦ-ʧʝʨʚʳʭ, ʠʭ ʚʳʩʦʢʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʠ ʩʣʦʞʥʘʷ ʠʭ ʩʪʨʫʢʪʫʨʘ: ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʩʘʤʠʭ ʧʣʘʥʦʚ, 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʦʙʲʝʢʪʦʚ (ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ) ʜʣʷ ʠʭ ʚʦʩʧʨʠʷʪʠʷ 

ʯʝʣʦʚʝʢʦʤ, ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʥʘʜʧʠʩʝʡ, ʢʘʢ ʚʳʨʘʞʘʶʱʠʭ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ, 

ʪʘʢ ʠ ʧʨʦʩʪʦ ʧʦʷʩʥʷʶʱʠʭ. ɺʦ-ʚʪʦʨʳʭ ï ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʫʯʘʩʪʢʦʚ ʦʙʥʦʚʣʝʥʠʡ, 

ʚʳʨʘʞʝʥʥʳʭ ʛʨʘʥʠʮʘʤʠ ʩʲʝʤʦʢ, ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ çʢʨʘʝʚʳʝ ʵʬʬʝʢʪʳè ʥʘ ʵʪʠʭ ʛʨʘʥʠʮʘʭ ʚ 

ʚʠʜʝ ʠʭ ʧʝʨʝʩʝʯʝʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʪʦʯʝʯʥʳʭ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʠ ʪʝʢʩʪʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ. 

ɺ ɻʝʦʬʦʥʜʝ ʅʉʆ ʪʘʢʞʝ ʧʨʦʨʘʙʦʪʘʥʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʙʥʦʚʣʝʥʠʷ ʚʝʢʪʦʨʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʬʦʨʤʘʪʝ ɻʀʉ çʇʘʥʦʨʘʤʘè [4]. ʉʫʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʥʦʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʚʳʙʨʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʣʘʥʘ 

çʚʠʨʪʫʘʣʴʥʦʡè ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʛʨʘʥʠʮʫ ʵʪʦʛʦ ʫʯʘʩʪʢʘ, ʨʠʩʫʥʦʢ 4. ʅʘ 

ʧʦʣʫʯʝʥʥʫʶ ʛʨʘʥʠʮʫ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʤʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʣʦʶ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʢʘʨʪʳè. ʀʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ɻʀʉ çʇʘʥʦʨʘʤʘè (çʥʘʨʝʟʢʘ ʢʘʨʪʳ ʧʦ 

ʚʳʜʝʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤè ʠ çʦʙʲʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭè), ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʚʳʨʝʟʢʘ 

ʛʝʦʤʝʪʨʠʠ ʠ ʩʝʤʘʥʪʠʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʨʘʥʠʮʝ ʨʘʤʢʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʚʩʪʘʚʢʘ 

ʦʙʥʦʚʣʝʥʥʦʛʦ ʧʣʘʥʘ.  

 

 
ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʧʣʘʥʘ ʩ ʛʨʘʥʠʮʝʡ ʩʲʝʤʢʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʘʟʛʨʘʬʢʘ. 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ɻʝʦʬʦʥʜ ʅʉʆ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʘ 

ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʥʦʩʷʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʤʳ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʤ ʩ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʂɹ çʇʘʥʦʨʘʤʘè, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʨʘʙʘʪʳʚʘʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʉɻʋɻʠʊ ʚ ʦʙʣʘʩʪʠ ʧʨʦʨʘʙʦʪʢʠ ʟʘʜʘʯ ʧʝʨʝʭʦʜʘ ʥʘ ʚʝʢʪʦʨ. 
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ɺʳʚʦʜʳ 

1. ʅʘ ʵʪʘʧʝ ʩʪʘʥʦʚʣʝʥʠʷ ɻʝʦʬʦʥʜʘ ʅʉʆ, ʚ ʩʠʣʫ ʠʤʝʶʱʝʛʦʩʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʰʝʪʦʚ ʤʘʩʰʪʘʙʘ 1:500 ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʚʝʜʝʥʠʷ ʬʦʥʜʘ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʂɹ çʇʘʥʦʨʘʤʘè, ʚ ʯʘʩʪʥʦʩʪʠ ɻʀʉ çʇʘʥʦʨʘʤʘè. ʀʤʝʥʥʦ çʨʘʩʪʨʦʚʳʝè ʜʘʥʥʳʝ 

ʧʦʟʚʦʣʠʣʠ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʟʘʧʫʩʪʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʝʜʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʜʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ, ʚʝʜʝʥʠʷ 

ʜʝʞʫʨʥʳʭ ʧʣʘʥʦʚ ʠ ʠʭ ʦʙʥʦʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʜʘʯʫ ʠ ʧʨʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʟʘʷʚʠʪʝʣʷʤ ʬʦʥʜʘ. 

2. ʅʝ ʧʨʝʨʳʚʘʷ ʦʩʥʦʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʬʦʥʜʘ ʙʳʣʠ 

ʧʨʦʨʘʙʦʪʘʥʳ ʨʷʜ ʚʦʧʨʦʩʦʚ ʦʙʤʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ ʤʝʞʜʫ ʬʦʨʤʘʪʘʤʠ ɻʀʉ 

çʇʘʥʦʨʘʤʘè ʠ ʬʦʨʤʘʪʦʤ DWG. 

3. ɼʣʷ ʚʝʢʪʦʨʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ɻʀʉ 

çʇʘʥʦʨʘʤʘè, ʦʪʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʠʭ ʦʙʥʦʚʣʝʥʠʷ. 

4. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʘʙʦʪʫ ʩ ʚʝʢʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

- ʚ ʧʝʨʝʩʤʦʪʨʝ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ (ʟʥʘʢʦʚ) ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʘ ʥʝ ʥʘ ʨʫʯʥʫʶ ʨʠʩʦʚʢʫ. 

- ʚ ʨʘʟʜʝʣʝʥʠʠ ʠʥʞʝʥʝʨʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʧʣʘʥʦʤ, ʧʦ ʤʠʤʦ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʩʠʪʫʘʮʠʠ ʝʱʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ, ʥʘʧʨʠʤʝʨ, ʙʘʟʦʚʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʩʠʪʫʘʮʠʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʩʝʪʝʡ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʪ.ʧ. 

5. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʬʦʥʜʘ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʚ 

ʚʝʢʪʦʨʥʦʤ ʚʠʜʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ (ʚ ʯʘʩʪʠ: ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʨʘʚʠʣ 

ʮʠʬʨʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʙʣʶʜʝʥʠʷ ʪʦʧʦʣʦʛʠʠ), 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʬʦʥʜ, ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʥʘ ʫʨʦʚʥʝ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ. 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʚʝʢʪʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ð ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʘʷ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʝʢʪʦʨʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʝʛʠʦʥʘ. 

 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸ.ʇ. ɻʝʨʘʩʠʤʦʚ ʉʧʫʪʥʠʢʦʚʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ. - ʄ: ʆʆʆ çʀʟʜʘʪʝʣʴʩʪʚʦ çʇʨʦʩʧʝʢʪè, 2012. - 176 ʩ. 

2. ʇʦʨʪʥʦʚ ɸ.ʄ., ɿʘʛʨʝʙʠʥ ɻ.ʀ.,  ʏʞʵʥʴʬʵʥ ʐʘʦ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʂʆʆʈɼʀʅɸʊʅʆʁ 

ʆʉʅʆɺʓ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ɽɼʀʅʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɽʉʊʈɸ 

ʅɽɼɺʀɾʀʄʆʉʊʀ ɺʝʩʪʥʠʢ ʉɻʋɻʠʊ, ʊʦʤ 25, ˉ 2, 2020. 

3. ʋʩʣʦʚʥʳʝ ʟʥʘʢʠ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʦʚ 1:5000, 1:2000, 1:1000, 1:500. ʋʪʚʝʨʞʜʝʥʳ 

ɻʋɻʂ ʧʨʠ ʉʦʚʝʪʝ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ 25 ʥʦʷʙʨʷ 1986 ʛ. - ʄʆʉʂɺɸ çʅɽɼʈɸè 1989. 

4. ʏʫʭʚʘʯʝʚʘ ʖ. ɽ., ʊʠʤʦʬʝʝʚ ɸ. ʅ., ɸʛʘʬʦʥʦʚʘ ʆ. ɺ. ʆʙʥʦʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ ʚ 

ɻʀʉ çʇʘʥʦʨʘʤʘè // ʀʥʪʝʨʵʢʩʧʦ ɻɽʆ-ʉʠʙʠʨʴ-2023. XIX ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʛʨ. ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ. 

çɻʝʦʜʝʟʠʷ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ, ʢʘʨʪʦʛʨʘʬʠʷ, ʤʘʨʢʰʝʡʜʝʨʠʷè.:ʩʙ. ʤʘʪʝʨʠʘʣʦʚ (ʅʦʚʦʩʠʙʠʨʩʢ, 17ï19 ʤʘʷ 2023 ʛ.). ï 

ʅʦʚʦʩʠʙʠʨʩʢ: ʉɻʋɻʠʊ, 2023. ï ʉ. 138ï144. 
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ʉʆɿɼɸʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ ɻɽʆʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ 

ʅɸ ʇʈʀʄɽʈɽ ʇɸʆ çʊɸʊʅɽʌʊʔè 
 

ɻʠʣʘʝʚ ɼ.ʄ. 

ʉʇ çʊʘʪʥʝʬʪʴ-ɼʦʙʳʯʘè ʇɸʆ çʊʘʪʥʝʬʪʴè  

 
 

ʇɸʆ çʊʘʪʥʝʬʪʴè ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ, ʨʘʟʚʝʜʢʫ, ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʥʘ 76 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʝʜʨ, ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 70 ʧʨʦʮʝʥʪʦʚ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʤʳ 

ʦʙʷʟʘʥʳ ʩʦʟʜʘʚʘʪʴ ʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ.  

ʕʪʦ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʠ ʦʪʦʙʨʘʞʘʶʱʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʂʘʢʠʝ ʞʝ ʤʳ ʨʝʰʘʝʤ ʟʘʜʘʯʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  

1. ʄʦʥʠʪʦʨʠʥʛ ʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʦʚ ʥʝʜʨ. ʊʦ 

ʝʩʪʴ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ (ʩʢʚʘʞʠʥʳ ʠ ʜʨ.) ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ. 

3. ʆʧʝʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʤʝʩʪʥʦʩʪʠ, ʦʙʥʦʚʣʝʥʠʝ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

4. ɺʳʧʦʣʥʝʥʠʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ.  

5. ʂʦʥʪʨʦʣʴ ʟʘ ʟʘʩʪʨʦʡʢʦʡ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʛʦʨʥʳʭ ʦʪʚʦʜʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ 

ʠ ʛʘʟʘ.  

6. ɺʦʧʨʦʩʳ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʟʝʤʣʝ/ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

7. ʄʦʥʠʪʦʨʠʥʛ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʚʦʜʦʚʦʜʦʚ, 

ʛʘʟʦʧʨʦʚʦʜʦʚ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ  

ʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

1. ɿʘʢʦʥ ʈʌ çʆ ʥʝʜʨʘʭè ʦʪ 21.02.1992 N 2395-1. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 30.12.2015 

N 431-ʌɿ.  

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24 ʥʦʷʙʨʷ 2016 ʛ. N 1240 çʆʙ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʦʪ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳè. 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. 

ʇɸʆ çʊʘʪʥʝʬʪʴè ʨʘʙʦʪʘʣʦ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 1963 ʛʦʜʘ, ʢʘʢ ʤʳ ʟʥʘʝʤ, 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʟʘʧʨʝʪʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʢʨʦʤʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʝʩʪʥʳʭ, ʩʦʟʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. 

ɺ 2016 ʛʦʜʫ ʥʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʉʂ-ʊʘʪʥʝʬʪʴè ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʦʤʧʘʥʠʠ. ʈʘʙʦʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʉʨʝʜʥʝ-ɺʦʣʞʩʢʠʤ ʘʵʨʦʛʝʦʜʝʟʠʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʠʩʭʦʜʥʳʝ ʧʫʥʢʪʳ. 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ʉɻʉ-1 ʠ ɻɻʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʝʨʝʯʝʥʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ʉɻʉ-1 ʠ ɻɻʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺʩʝʛʦ ʠʭ 30 ʰʪ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ʉɻʉ-1 ʠ ɻɻʉ 

 

ʊʘʙʣʠʮʘ 1 

ʇʝʨʝʯʝʥʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ʉɻʉ-1 ʠ ɻɻʉ 
 

ˉ 

ʧ/ʧ 
ʅʦʤʝʨ ʧʫʥʢʪʘ ʂʣʘʩʩ ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʤʘʩʰʪʘʙʘ 1: 50 000 

ʅʦʤʝʨ ʧʦ 

ʩʧʠʩʢʫ 

1 ɸʜʘʝʚʦ  2/IV ʆ-39-138-ɹ 5 

2 ɸʡʙʣʘʪ 3/IV N-39-036-ɹ 24 

3 ɹʘʨʳʰʝʚʦ  2/IV N-39-026-ɹ 17 

4 ɹʦʥʜʶʛʘ 2/IV N-39-009-ɹ 9 

5 ɼʤʠʪʨʠʝʚʢʘ 2/IV N-39-071-ɻ 30 

6 ʀʛʝʥʯʝ 2 N-39-008-ɸ 8 

7 ʂʨʘʩʥ. ʆʢʪʷʙʨʴ 2/IV N-39-031-ɺ 21 

8 ʄʝʥʟʝʣʷʙʘʰ, ʧʠʨ. 1/III  N-39-034-ɺ 23 

9 ʅʠʞʥʠʝ ʗʢʠ 2/IV N-39-019-ɸ 14 

10 ʅʦʚ. ʂʠʥʝʨ 2/IV ʆ-39-124-ɻ 1 

11 ʇʠʞʤʘʨ 2/IV ʆ-39-125-ɹ 2 

12 ʉʘʨʩʘʢ ʆʤʛʘ  2 ʆ-39-142-ɹ 6 

13 ʏʝʨʝʤʰʘʥ 2/IV N-39-043-ɻ 25 

14 1602 (ʤʘʨʢʘ ˉ4200) ʉɻʉ-1/III  N-39-025-ɹ 16 

15 1604 (ʤʘʨʢʘ ˉ4183) ʉɻʉ-1/III  N-39-015-ɸ 12 

16 1606 (ʤʘʨʢʘ ˉ4525) ʉɻʉ-1/III  ʆ-39-136-ɺ 4 

17 1607 (ʤʘʨʢʘ ˉ4431) ʉɻʉ-1/III  N-39-017-ɸ 13 

18 1608 (ʤʘʨʢʘ ˉ4377) ʉɻʉ-1/III  ʆ-39-125-ɻ 3 

19 1609 (ʤʘʨʢʘ ˉ4229) ʉɻʉ-1/III  N-39-007-ɺ 7 

20 1610 (ʤʘʨʢʘ ˉ4436) ʉɻʉ-1/III  N-39-010-ɻ 10 

21 1611 (ʤʘʨʢʘ ˉ4235) ʉɻʉ-1/III  N-39-028-ɹ 18 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

 

ˉ 

ʧ/ʧ 
ʅʦʤʝʨ ʧʫʥʢʪʘ ʂʣʘʩʩ 

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʤʘʩʰʪʘʙʘ 1: 50 000 

ʅʦʤʝʨ ʧʦ 

ʩʧʠʩʢʫ 

22 1614 (ʤʘʨʢʘ ˉ4251) ʉɻʉ-1/III  N-39-031-ɸ 20 

23 1615 (ʤʘʨʢʘ ˉ4895) ʉɻʉ-1/III  N-39-030-ɺ 19 

24 1616 (ʤʘʨʢʘ ˉ4429) ʉɻʉ-1/III  N-39-054-ɸ 27 

25 1617 (ʤʘʨʢʘ ˉ4286) ʉɻʉ-1/III  N-39-012-ɺ 11 

26 1618 (ʤʘʨʢʘ ˉ4898) ʉɻʉ-1/III  N-39-023-ɺ 15 

27 1619 (ʤʘʨʢʘ ˉ4180) ʉɻʉ-1/III  N-39-033-ɹ 22 

28 1620 (ʤʘʨʢʘ ˉ4305) ʉɻʉ-1/III  N-39-045-ɹ 26 

29 1621 (ʤʘʨʢʘ ˉ4218) ʉɻʉ-1/III  N-39-057-ɺ 28 

30 1622 (ʤʘʨʢʘ ˉ4314) ʉɻʉ-1/III  N-39-059-ɹ 29 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʬʨʘʛʤʝʥʪʘ ʩʝʪʠ ʉɻʉ-1 ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʫʥʢʪ ʬʝʜʝʨʘʣʴʥʦʡ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ - 

çʉʘʤʘʨʘè (SAMR) ʠ 3 ʧʫʥʢʪʘ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ï ʂʘʟʘʥʴ (KZAN), 

ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ (NABE), ɹʫʛʫʣʴʤʘ (BUGU).  

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʚʷʟʢʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʧʦʨʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʝʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʢʨʫʛʣʦʩʫʪʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʧʫʥʢʪʝ ʌɸɻʉ çʉʘʤʘʨʘè. 

ʉʭʝʤʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʉɻʉ-1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ 30 ʧʫʥʢʪʘʭ: 

- 17 ʧʫʥʢʪʦʚ ʉɻʉ-1 ʩ ʮʝʥʪʨʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʠʨʦʚʘʥʠʷ  

- 13 ʧʫʥʢʪʦʚ ɻɻʉ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ʉɻʉ-1 ʧʦ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʉɻʉ-1 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ, ʚ ʚʠʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʸʪʘ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʜʘʥʳ ʠ 

ʩʦʛʣʘʩʦʚʘʥʳ ʫʧʨʘʚʣʝʥʠʝʤ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʨʘʩʩʯʠʪʘʥʳ ʢʣʶʯʠ ʧʝʨʝʭʦʜʘ 

ʢ ɻʉʂ-2011.  

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ 2017 ʛʦʜʫ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘè ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜ N 1632-ʨ.  

ʎʝʣʝʚʦʡ ʤʦʜʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʬʝʜʝʨʘʣʴʥʦʡ ʩʝʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʩʪʘʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʮʝʥʪʨ 

ʠʥʪʝʛʨʘʮʠʠ ʩʝʪʝʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʇɸʆ 

çʊʘʪʥʝʬʪʴè ʫʞʝ ʥʘʯʘʣʦ ʟʘʥʠʤʘʪʴʩʷ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ, ʚ 2010-2012 ʛʛ. ʥʘ ɸʰʘʣʴʯʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʚʝʨʭʚʷʟʢʠʭ ʥʝʬʪʝʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʫʪʥʠʢʦʚʘʷ ʠ ʥʠʚʝʣʠʨʥʘʷ ʩʝʪʴ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʭʝʤʘ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ ʠ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ (2010-2012 ʛʛ.) ʥʘ ɸʰʘʣʴʯʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʉɺʅ ʇɸʆ çʊʘʪʥʝʬʪʴè 

 

ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʙʳʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʠʪʫʤʥʳʭ ʥʝʬʪʝʡ, 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʟʘʧʘʩʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 7 ʤʣʨʜ. ʪʦʥʥ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʧʦʣʦʞʝʥʳ ʦʥʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʣʫʙʦʢʦ ï ʧʦʨʷʜʢʘ 100 ʤ, ʠ ʜʦʙʳʯʘ ʠʜʝʪ ʤʝʪʦʜʦʤ ʟʘʢʘʯʢʠ ʧʘʨʘ ʠ ʧʝʨʝʚʦʜʦʤ 

ʙʠʪʫʤʘ ʠʟ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʞʠʜʢʫʶ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʇɸʆ çʊʘʪʥʝʬʪʴè ʜʦʙʳʪʦ ʙʦʣʝʝ 10 ʤʣʥ. ʪʦʥʥ ʙʠʪʫʤʥʦʡ ʥʝʬʪʠ.  

ʇʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, ʩʧʫʪʥʠʢʦʚʳʝ ʠ ʥʠʚʝʣʠʨʥʳʝ, ʧʦʟʚʦʣʠʣʦ 

ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʜʥʦʤ ʠʟ ʩʦʚʤʝʱʸʥʥʳʭ ʧʫʥʢʪʦʚ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

consultantplus://offline/ref=B658A9D49EB9563FC48A66D260C41DB2BB5EFB2A655F3B0083F8A1113B92C7AF11DA66EC4ED7D946rCZ5I
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ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘ 6 ʣʝʪ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʷ 3197. ʂʘʢ ʚʠʜʠʤ, ʦʙʘ ʤʝʪʦʜʘ 

ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʧʨʝʜʝʣʘʭ ʪʦʯʥʦʩʪʠ ɻʅʉʉ ʠʟʤʝʨʝʥʠʡ.  

ʇʦ ʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉɺʅ, ʩʧʫʪʥʠʢʦʚʘʷ ʩʝʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ɺ 2017-2018 ʛʦʜʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʞʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʧʘʥʠʠ ʙʳʣʘ ʨʘʟʚʝʨʥʫʪʘ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʝʤʥʠʢʦʚ.  

ʅʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʦʚʘʥʦ 17 ʧʫʥʢʪʦʚ ɻʅʉʉ ʥʘʙʣʶʜʝʥʠʷ ʠ 4 ʚʨʝʤʝʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ð ʵʪʦ ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ ʊʘʪʘʨʩʪʘʥʘ, 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʠ ʪʝʢʫʱʠʭ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʝʥʘ 

ʧʨʠʚʷʟʢʘ ʧʫʥʢʪʦʚ ʢ ɻʉʂ-2011, ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ çʄʉʂ-ʊɸʊʅɽʌʊʔè ʠ ʄʉʂ-16.  

ɼʣʷ ʧʨʠʚʷʟʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʫʥʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ IGS, ʌɸɻʉ, 

ɺɻʉ ʠ ʉɻʉ-1. 

ʇʦʜ ʜʘʥʥʫʶ ʩʝʪʴ ʙʳʣ ʩʦʟʜʘʥ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʩʠʣʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʂʦʤʧʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ 

ʇʨʦʝʢʪ ʩʝʪʠ ʙʳʣ ʩʦʛʣʘʩʦʚʘʥ ʩ ʈʦʩʨʝʝʩʪʨʦʤ, ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʸʪ ʩʜʘʥ ʚ ʬʝʜʝʨʘʣʴʥʳʡ 

ʬʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʏʝʨʝʟ ʧʦʜʧʠʩʘʥʠʝ ʉʦʛʣʘʰʝʥʠʷ ʩʝʪʴ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʬʝʜʝʨʘʣʴʥʫʶ ʩʝʪʴ ʈʦʩʨʝʝʩʪʨ ʠ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʥʜʳ ʜʚʠʞʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʈʦʤʘʰʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʛʣʦʙʘʣʴʥʳʡ ɽʚʨʦʘʟʠʡʩʢʦʡ ʧʣʠʪʳ.  

 

ʘ)                                                                    ʙ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4. ʘ) ʇʣʘʥʦʚʳʝ ʠ ʚʳʩʦʪʥʳʝ ʩʤʝʱʝʥʠʷ ʧʫʥʢʪʦʚ ʣʦʢʘʣʴʥʦʛʦ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ɻʅʉʉ 

ʛʝʦʧʦʣʠʛʦʥʘ; ʙ) ɼʨʝʡʬ ʚʝʢʪʦʨʦʚ ʩʤʝʱʝʥʠʷ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʳ 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʣʘ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʝʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪ, ʢʦʥʮʝʧʮʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʝʪʠ ʚʢʣʶʯʝʥʘ ʚ ʩʦʩʪʘʚ ʛʣʘʚʳ çʅʘʙʣʶʜʝʥʠʷ ʟʘ ʩʜʚʠʞʝʥʠʝʤ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠè ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʅʝʬʪʷʥʘʷ ʠ ʛʘʟʦʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʠʩʢʘ, ʨʘʟʚʝʜʢʠ, ʦʙʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè, ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʨʠʢʘʟʦʤ ˉ 38-ʧʥʩʪ ʦʪ 16.06.2022 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ (ʈʦʩʩʪʘʥʜʘʨʪ). 

ʈʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʷʚʣʷʶʪʩʷ ʇɸʆ çʊʘʪʥʝʬʪʴè, ʇɸʆ ʅʂ çʈʦʩʥʝʬʪʴè 

ʠ ʇɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴè. 

ʉʘʤʠ ʛʝʦʧʨʦʩʪʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʛʦʩʫʜʘʨʩʪʚʦʤ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ɽʜʠʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʛʜʝ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʦʨʪʦʬʦʪʦʧʣʘʥʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʟʘ ʙʘʟʦʚʳʡ ʤʘʩʰʪʘʙ ʚʟʷʪ 2000, ʚʥʝ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ï 10 000.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʧʣʘʥʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʩʤʦʩʥʠʤʢʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʣʝʪʘʪʝʣʴʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ɺʳʭʦʜʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʷ ɽʕʂʆ, ɽɻʈʅ ʠ 

ʀʉʆɻɼ. 

ɼʣʷ ʩʙʦʨʘ ʛʝʦʜʘʥʥʳʭ ʚ ʇɸʆ çʊʘʪʥʝʬʪʴè ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ. ʇɸʆ çʊʘʪʥʝʬʪʴè ʦʩʥʘʱʝʥ ʮʝʣʳʤ ʨʷʜʦʤ ɹʇʃɸ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ, ʵʪʦ ʠ 

ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʠ ʢʦʧʪʝʨʥʦʛʦ, ʪʘʢ ʞʝ ʠʤʝʝʝʪʩʷ ʚʦʟʜʫʰʥʦ-ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ. 

ʀʟ ʧʨʝʠʤʫʱʝʩʪʚ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʦʙʲʝʤ ʚʳʧʦʣʥʷʝʤʳʭ 

ʨʘʙʦʪ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʟʘʣʝʩʝʥʥʳʝ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʪʝʨʨʠʪʦʨʠʠ.  

ɿʘ ʙʘʟʦʚʳʡ ʤʘʩʰʪʘʙ ʚʟʷʪ 2000-ʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʘʩʰʪʘʙʥʳʡ ʨʷʜ ʫʢʨʫʧʥʷʝʪʩʷ ʜʦ 

1000 ʠ 500-ʛʦ.  

ʉʚʦʜʦʤ ʧʨʘʚʠʣ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʵʨʦʬʦʪʦʩʲʝʤʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʇ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʩ ʦʨʪʦʬʦʪʧʣʘʥʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ɺʩʝ ʧʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʢʦʥʩʦʣʠʜʠʨʫʶʪʩʷ ʚ ʝʜʠʥʦʤ ɻʝʦʧʦʨʪʘʣʝ, ʢʫʜʘ ʤʦʞʝʪ 

ʧʦʜʢʣʶʯʠʪʴʩʷ ʣʶʙʦʡ ʩʦʪʨʫʜʥʠʢ ʂʦʤʧʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɽʩʣʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʥʦʚʦʩʪʠ ʠʟ ʩʘʡʪʘ ʈʦʩʨʝʝʩʪʨʘ, ʪʦ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʷʚʥʫʶ 

ʪʝʥʜʝʥʮʠʶ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ï ʵʪʦ ʥʘʧʦʣʥʝʥʠʝ ʙʘʟʳ 

ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦ ʟʘ ʩʦʙʦʡ ʚʣʝʯʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʫʞʝ ʚʦ ʚʩʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. çʋʤʥʳʡ 

ʢʘʜʘʩʪʨè (çʋʤʢʘè). ɺ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʷʝʪ 

ʤʘʩʩʦʚʦ ʚʳʷʚʣʷʪʴ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʨʷʜʢʘ 40 ʪʳʩ. ʦʙʲʝʢʪʦʚ ʚ 

ʜʝʥʴ.  

ʇʨʠʢʘʟʦʤ ʈʦʩʨʝʝʩʪʨʘ ʦʪ 23.10.2020 ˉ ʇ/0393 ʫʪʚʝʨʞʜʝʥʳ ʟʥʘʯʝʥʠʷ ʪʦʯʥʦʩʪʠ (ʩʨʝʜʥʝʡ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ) ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ 



 

28  

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʚʢʣʶʯʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʠ. 

ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 9 ʩʤ. ʥʘ ʦʜʠʥ 

ʧʠʢʩʝʣʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ) ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʄʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʧʦʟʚʦʣʷʝʪ ʟʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʜʝʥʴ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʣʝʪ ʠ 

ʧʨʦʠʟʚʝʩʪʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦ 40 ʢʤ2, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ (ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʠ ɻʅʉʉ ʩʲʝʤʢʘ) ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚʳʚʦʜʳ: 

1. ʈʦʣʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʥʝʬʪʝʜʦʙʳʯʠ ʧʦʚʳʰʘʝʪʩʷ, 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ï ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʜʘʩʪʨ ʠ ʪ.ʜ. 

2. ɺ ʇɸʆ çʊʘʪʥʝʬʪʴè ʚʳʩʪʨʦʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʧʨʦʩʪʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: 

• ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʯʠʪʘʥʳ ʢʣʶʯʠ ʧʝʨʝʭʦʜʘ ʢ ɻʉʂ-

2011; 

• ʩʦʟʜʘʥʘ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʝʥʘ ʚ ʬʝʜʝʨʘʣʴʥʫʶ 

ʩʝʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʈʦʩʨʝʝʩʪʨʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʦʚ ʥʝʜʨ; 

• ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʪʨʷʜ ɹʇʃɸ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ, ʚʢʣʶʯʘʷ ʚʦʟʜʫʰʥʦʝ-

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ; 

• ʩʦʟʜʘʥ ʮʝʥʪʨ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

3. ɺʩʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

4. ɼʘʣʴʥʝʡʰʠʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʠʝ 

ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʠ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʬʘʢʪʠʯʝʩʢʠʤ ʛʨʘʥʠʮʘʤ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʪ.ʜ. 
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ʅɸ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀ ʅɽɿɸɺʀʉʀʄʓʍ ʇʃɸʊʌʆʈʄɸʍ 
 

ʏʝʨʥʝʥʢʦ ɸ.ɸ. 

ɸʆ çʅʀʀʄɸ çʇʈʆɻʈɽʉʉè 

 

 

ɺʩʝ ʤʳ ʩ ɺʘʤʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʤ ʢʘʢ ʚ ʤʠʨʝ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ 

ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚ ʧʦ ʟʘʭʚʘʪʫ ʨʳʥʢʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʦʩʥʦʚ ʪʦʨʛʦʚʣʠ. 

ʈʦʩʩʠʷ ʙʳʣʘ ʚʪʷʥʫʪʘ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ ʉɺʆ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʩʥʦʚʥʳʝ ʚʳʟʦʚʳ 

ʧʨʦʷʚʠʣʠʩʴ ʠʤʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʪʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʢ ʢʦʪʦʨʳʤ ʚʩʝ ʧʨʠʚʳʢʣʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʚ ʚʠʜʝ çʩʝʨʦʛʦè ʠʤʧʦʨʪʘ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʛʘʨʘʥʪʠʡ, ʘ 

ʠʥʦʩʪʨʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʩʦʙʝʥʥʦ ʩʝʪʝʚʳʝ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʚʳʟʳʚʘʶʪ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʫ ʢʨʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʰʝʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ çɽʌʊ ʛʨʫʧʧè ʧʦ 

ʤʘʨʢʝʪʠʥʛʦʚʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʳʥʢʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʠʩʫʪʩʪʚʫʶʱʠʝ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʜʨʦʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ ʫʞʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʦʡ ʩʝʨʚʠʩʦʚ, ʨʘʥʝʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʰʝʜʰʠʤʠ ʩ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ 

ʟʘʧʘʜʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

ʊʘʢ ʯʪʦ ʪʘʢʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʢʘʢʠʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʝʝ 

ʦʧʨʝʜʝʣʷʶʪ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ð ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʠ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ (ʙʝʟ ʫʯʸʪʘ ʠʤʧʦʨʪʘ) ʧʦʪʨʝʙʥʦʩʪʴ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʥʦʫ-ʭʘʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ. 

ɽʩʣʠ ʥʝ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, 

ʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢ ʧʨʦʜʫʢʪʘʤ, ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʪʥʦʩʠʪʩʷ: 

ʅʘʣʠʯʠʝ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ (ʩʦʙʩʪʚʝʥʥʦʡ ʠʣʠ ʢʦʥʪʨʘʢʪʥʦʡ), 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʥʘʣʠʯʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʤʦʥʪ, ʛʘʨʘʥʪʠʡʥʦʝ ʠ ʧʦʩʪʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʪʦʯʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʠ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʧʦʣʥʦʮʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʚ ʄʠʥʦʙʦʨʦʥʳ ʈʦʩʩʠʠ 

ʫʩʠʣʠʷʤʠ ʂɹ çʅɸɺʀʉè, ʥʦ ʜʘʞʝ ʝʩʣʠ ʦʪʙʨʦʩʠʪʴ ʥʝʢʦʪʦʨʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʠʭ 

ʧʨʦʜʫʢʮʠʷ ʥʘ ʛʨʘʞʜʘʥʩʢʦʤ ʨʳʥʢʝ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʢʠʪʘʡʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ.  

ɺ ʩʚʦʝʤ ʜʦʢʣʘʜʝ, ʷ ʥʝ ʩʦʙʠʨʘʶʩʴ ʧʨʦʚʦʜʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʩʨʘʚʥʝʥʠʷ ʠ ʜʘʚʘʪʴ ʦʮʝʥʢʠ 

ʫʨʦʚʥʶ ʜʦʩʪʠʞʝʥʠʡ ʥʘʰʠʭ ʢʦʣʣʝʛ. ʎʝʣʴ ʤʦʝʛʦ ʜʦʢʣʘʜʘ ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ʅʀʀʄɸ çʇʨʦʛʨʝʩʩè 

ʚʠʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʛʝʦʜʝʟʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
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ʠʥʪʝʣʣʝʢʪʘ, ʘ ʪʘʢʞʝ, ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʳʩʦʢʦʪʦʯʥʦʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ. 

ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʩʧʫʪʥʠʢʦʚʳʡ ʧʨʠʝʤʥʠʢ, 

ʧʫʩʪʴ ʜʘʞʝ ʩ ʦʪʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʣʠʰʴ ʵʣʝʤʝʥʪ ʩʨʝʜʠ ʧʨʦʯʠʭ 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʲʝʤʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʨʝʜʩʪʚ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʊʦʣʴʢʦ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʛʝʦʜʝʟʠʩʪʘ, 

ʪʦʧʦʛʨʘʬʘ, ʤʘʨʢʰʝʡʜʝʨʘ, ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 

ʚʥʝʰʥʠʭ ʘʥʪʝʥʥ. ɸʥʪʝʥʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʷʭ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʢʦʥʝʯʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʇʨʦɻʝʦʉʝʪʴ. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ 

ʧʝʨʝʜʘʯʠ ʧʦʧʨʘʚʦʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʨʘʡʦʥʘʭ ʩʦ ʩʣʘʙʳʤ ʧʦʢʨʳʪʠʝʤ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʨʠʷ ʋʂɺ ʤʦʜʝʤʦʚ. ʇʦʩʪʦʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ 

ʇʨʦɻʝʦʆʬʠʩ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, 

ʚʳʧʦʣʥʠʪʴ ʢʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʛʦʪʦʚʠʪʩʷ ʟʘʧʫʩʢ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʄʳ ʧʣʘʥʠʨʫʝʤ ʚʳʚʝʩʪʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʨʳʥʦʢ ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʫʞʝ ʚ ʥʘʯʘʣʝ 2026 ʛ, ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ.  

 

 
ʈʠʩ. 1. ʆʨʛʘʥʠʟʘʮʠʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʨʘʩʩʢʘʞʫ ʜʘʣʝʝ, ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʳʥʢʝ ʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ʈʝʘʣʠʟʫʷ ʢʦʥʮʝʧʮʠʶ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʝʦʜʝʟʠʠ ʠ ʥʘʚʠʛʘʮʠʠ, ʤʳ 

ʧʦʣʫʯʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʕʢʦʩʠʩʪʝʤʫ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʧʦʟʚʦʣʷʶʪ 

ʜʦʙʠʚʘʪʴʩʷ ʪʨʝʙʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʝʥ 

ʨʘʙʦʪʘʪʴ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʚʳʰʘʶʪʩʷ ʨʠʩʢʠ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʍʦʯʫ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʫ ʥʘʩ ʧʦʣʫʯʠʣʦʩʴ ʟʘ 

ʥʝʧʦʣʥʳʝ ʧʦʣʪʦʨʘ ʛʦʜʘ. 
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ʅʘʰʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʝʪʷʤʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʪʦʯʥʳʝ ʦʨʙʠʪʳ ʠ ʯʘʩʳ ʩʧʫʪʥʠʢʦʚ, ʤʝʪʝʦʜʘʥʥʳʝ), 

ʥʦ ʚ ʥʘʰʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ: 

 - ʚʭʦʜʠʪ ʩʝʪʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʩʙʦʨʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ, 

-  ʚʭʦʜʷʪ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ.  

- ɺ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʰʠʭ ʨʝʰʝʥʠʡ ʟʘʣʦʞʝʥʳ ʩʦʙʩʪʚʝʥʥʳʝ, ʧʨʦʚʝʨʝʥʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ɻʅʉʉ ʠʟʤʝʨʝʥʠʡ. ɺ ʪʦʤ, ʠʣʠ ʠʥʦʤ ʚʠʜʝ 

ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʩʝʨʚʠʩʘʭ. 

- ʇʦʣʝʚʘʷ ʩʲʝʤʢʘ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʇʆ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʪ 

ʜʦʩʪʫʧ ʢ ʦʙʣʘʯʥʳʤ ʩʣʫʞʙʘʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ɺʩʝ ʚʤʝʩʪʝ ʦʙʲʝʜʠʥʝʥʦ ʚ ʝʜʠʥʫʶ ʕʢʦʩʠʩʪʝʤʫ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ https://www.progeo.expert/ 

ʇʦʢʘʞʫ ʢʘʢ ʤʳ ʚʠʜʠʤ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʝʨʚʠʩʦʚ ʠ ʢʘʢ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 

 

 
ʈʠʩ. 2. ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

 

ʕʪʦ ʠ ʩʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ASIC-a ʠ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʥʝʡʢʠ ʧʨʠʝʤʥʠʢʦʚ 

ʜʣʷ ʤʘʰʠʥ-ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʚʠʪʠʝ ʇʆ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʧʦʧʨʘʚʦʢ ʜʣʷ ʨʘʡʦʥʦʚ 

ʩʦ ʩʣʘʙʳʤ ʧʦʢʨʳʪʠʝʤ ʩʚʷʟʥʳʭ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ, ʚ ʨʘʡʦʥʘʭ ʩʦ ʩʣʘʙʳʤ ʧʨʠʝʤʦʤ 

ʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʣʘʥʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ 

ʜʚʫʭ ʠ ʪʨʝʭ-ʘʥʪʝʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʤʘʰʠʥ-ʢʦʥʪʨʦʣʷ. 

ʀ ʚʩʝ ʵʪʦ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʦʙʱʠʡ ʢʦʥʪʫʨ ʕʢʦʩʠʩʪʝʤʳ ʇʈʆ-ɻɽʆ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ çʞʝʣʝʟʥʦʡè, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʅʝ ʦʩʪʘʚʣʷʝʤ ʙʝʟ ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ ʛʝʦʜʝʟʠʩʪʦʚ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʳ ʚʠʜʠʤ 

ʨʝʘʣʠʟʘʮʠʶ ʚ ʥʘʰʝʤ ʦʙʣʘʯʥʦʤ ʇʆ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ, ʢʘʢ ʚʠʨʪʫʘʣʴʥʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ - VRS. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʞʝ ʨʝʘʣʠʟʦʚʘʥ ʠ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʄʦʩʢʚʳ, ʉʂʌʆ ʠ ʋʨʘʣʘ, ʩʝʨʚʠʩ VRS. 

https://www.progeo.expert/
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ʇʨʝʠʤʫʱʝʩʪʚʘ: ʙʳʩʪʨʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʜʘʣʝʥʠʷʭ (ʩʚʳʰʝ 

60 ʢʤ) ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʥʘʜʝʞʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ 

ʨʘʜʠʦʧʦʤʝʭʘʭ. 

ʅʝʜʦʩʪʘʪʢʠ: ʜʚʫʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ; ʧʦʚʳʰʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʚʝʨ ʧʨʠ ʘʢʪʠʚʥʦʡ 

ʜʠʥʘʤʠʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʠʨʦʚʦʤ ʦʧʳʪʝ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʦʙʣʘʯʥʦʡ ʢʠʥʝʤʘʪʠʢʠ 

ʤʦʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (sRTK) ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʝʦʜʝʟʠʠ, ʥʦ ʠ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), 

ʘ ʪʘʢʞʝ ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʝ. 

ʉʫʪʴ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʨʚʝʨ ʧʝʨʝʜʘʶʪʩʷ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʠʝʤʥʠʢʦʤ 

ʠʩʭʦʜʥʳʝ ʢʦʜʦʚʳʝ ʠ ʬʘʟʦʚʳʝ ʠʟʤʝʨʝʥʠʷ, ʛʜʝ ʦʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʩʣʝ ʯʝʛʦ ʫʞʝ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʦʙʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʝʰʝʚʳʝ ɻʅʉʉ ʤʦʜʫʣʠ. 

ʅʝʜʦʩʪʘʪʢʠ: ʥʝʦʙʭʦʜʠʤʳ ʩʝʪʠ 5G/6G, ʚʳʩʦʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʚʝʨ, 

ʊʨʝʙʫʶʪʩʷ ʧʨʠʝʤʥʠʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɽʱʝ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʪʝʩʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ, ʵʪʦ ʩʦʟʜʘʥʠʝ ʦʥʣʘʡʥ 

ʩʝʨʚʠʩʘ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʛʦ 

ʩʝʨʚʠʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʳ ʛʝʦʜʝʟʠʩʪʦʚ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ, ʘ ʪʘʢ ʝ ʚʩʝʭ, ʢʪʦ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʧʨʠʝʤʥʠʢʦʚ. ʇʦʤʠʤʦ ʨʝʰʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʵʪʦʪ ʩʝʨʚʠʩ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʝʪʝʡ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

Å ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ; 

Å ɽʜʠʥʳʡ ʩʪʘʥʜʘʨʪ ʦʙʨʘʙʦʪʢʠ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʝʛʤʝʥʪʘ ʵʢʦʩʠʩʪʝʤʳ ʇʈʆ-ɻɽʆ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʦʪʚʝʪʦʤ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʋʞʝ ʩʝʡʯʘʩ ʤʳ ʦʪʨʘʙʦʪʘʣʠ ʠ ʧʦʢʘʟʘʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʘʛʨʦʭʦʣʜʠʥʛʘʤ ʚʦʟʤʦʞʥʦʩʪʠ 

ʀʀ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʫʪʝʤ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʣʦʜʦʚʳʭ ʘʛʨʦʢʫʣʴʪʫʨ ʦʪ 

ʥʘʙʫʭʘʥʠʷ ʧʦʯʝʢ ʜʦ ʤʦʤʝʥʪʘ ʩʙʦʨʘ ʫʨʦʞʘʷ. 

ʇʦʢʘ, ʢ ʥʘʰʝʤʫ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʀʀ ʤʳ ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʰʠ ʧʨʠʝʤʥʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʝʞʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʩʝʣʴʭʦʟʪʝʭʥʠʢʝ, ʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʣʘʥ ʨʘʙʦʪ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʵʢʦʩʠʩʪʝʤʳ ʇʈʆ-ɻɽʆ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʠ ʵʪʫ ʟʘʜʘʯʫ. 
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ɺʆɿɼʋʐʅʆɽ ʃɸɿɽʈʅʆɽ ʉʂɸʅʀʈʆɺɸʅʀɽ ʀ SLAM-ʊɽʍʅʆʃʆɻʀʀ ɺ 

ʉʃʆɾʅʓʍ ʋʉʃʆɺʀʗʍ ɼʆʉʊʋʇʅʆʉʊʀ ʇʈʀ ʀʅɾɽʅɽʈʅʓʍ ʀɿʓʉʂɸʅʀʗʍ 

 

ʉʘʜʳʢʦʚ ʄ.ʈ., ʉʤʠʨʥʦʚ ʀ.ʀ.  

ɸʆ çʇʈʀʅè 

 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʧʦʣʥʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʙʦʪ 

ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʙʦʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [1]. ɺ ʭʦʜʝ ʩʙʦʨʘ ʜʘʥʥʳʭ 

(ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ; ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ ʠ ʪ.ʜ) ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ [2]:  

 ̧ ʇʦʣʥʦʪʘ ʜʘʥʥʳʭ ð ʦʪʩʫʪʩʪʚʠʝ çʩʣʝʧʳʭ ʟʦʥè ʚ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʠʣʠ ʤʝʩʪʥʦʩʪʠ. 

 ̧ ʊʦʯʥʦʩʪʴ ð ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʠ 

ʚʳʩʦʪʘʤ. 

 ̧ ʆʧʝʨʘʪʠʚʥʦʩʪʴ ð ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʦʪ ʤʦʤʝʥʪʘ ʩʲʸʤʢʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʠʪʦʛʦʚʳʭ 

ʤʦʜʝʣʝʡ. 

 ̧ ɹʝʟʦʧʘʩʥʦʩʪʴ ð ʠʩʢʣʶʯʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ 

ʦʧʘʩʥʳʭ ʟʦʥʘʭ. 

 ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ð ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʠ GNSS-ʩʲʸʤʢʘ 

ð ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʦʜʥʘʢʦ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ, ʥʝʨʝʜʢʦ ʜʘʥʥʳʝ ʚʠʜʳ ʩʲʸʤʦʢ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʨʠʩʢʘʤʠ ʠ ʥʝ ʚʩʝʛʜʘ 

ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʙʝʟʦʧʘʩʥʦ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲʝʢʪʝ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʠ ʩʠʩʪʝʤ 

ʪʨʸʭʤʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʪʢʨʳʣʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ʉʝʛʦʜʥʷ 

ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʲʸʤʢʠ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʤʢʥʫʪʳʭ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʊʝʭʥʦʣʦʛʠʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʠʭ ʨʦʣʴ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʝʪʦʜʳ 

ʪʨʸʭʤʝʨʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʠ ʤʝʪʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʪʦʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʠʢʩʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. ɺ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʣʘʟʝʨʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ, ʚʳʧʦʣʥʷʝʤʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʚʥʝʜʨʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ SLAM-ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʙʝʟ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʛʥʘʣʦʚ ɻʅʉʉ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʫʜʘʣʸʥʥʳʭ ʧʦʟʠʮʠʡ, ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʦʥʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʃʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ɹʇʃɸ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʨʘʞʸʥʥʳʭ ʣʘʟʝʨʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ LiDAR-ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ GNSS 

ʧʨʠʸʤʥʠʢʘʤʠ ʠ ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ (IMU), ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʜʦ 2ï5 ʩʤ ʥʘ ʜʠʩʪʘʥʮʠʠ ʩʦʪʝʥ ʤʝʪʨʦʚ [3]. ʆʩʥʦʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: 

1. ʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ; 

2. ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʯʝʢ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʚ ʤʠʥʫʪʫ); 
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3. ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʯʘʩʪʠʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʊʝʭʥʦʣʦʛʠʷ Simultaneous Localization and Mapping (SLAM) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʦʙʩʪʚʝʥʥʦʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʪʨʦʠʪʴ ʢʘʨʪʫ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ SLAM-ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʧʫʪʥʠʢʦʚʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʟʘʤʝʥʠʤʳʤʠ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ 

ʟʘʪʨʫʜʥʸʥ ʧʨʠʸʤ GNSS-ʩʠʛʥʘʣʘ: ʚ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʧʦʜʚʘʣʘʭ, ʪʦʥʥʝʣʷʭ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ [4].ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ɻʅʉʉ; 

2. ʤʦʙʠʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ; 

3. ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʯʘʩʪʠʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʩ ʣʘʟʝʨʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʸʤʢʝ ʪʝʨʨʠʪʦʨʠʠ 

ʢʘʨʴʝʨʘ ʧʨʠʤʝʥʷʣʩʷ ʚʦʟʜʫʰʥʳʡ ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ CHCNAV AA10, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ 

ʢʚʘʜʨʦʢʦʧʪʝʨ Matrice 350. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʠʣ ʦʧʝʨʘʪʠʚʥʦ ʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʦʣʫʯʠʪʴ ʪʨʸʭʤʝʨʥʳʝ ʜʘʥʥʳʝ ʨʝʣʴʝʬʘ ʠ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ. 

ʎʝʣʠ ʩʲʸʤʢʠ: 

1. ʉʦʟʜʘʪʴ ʎʄʄ. 

2. ɺʝʢʪʦʨʠʟʦʚʘʪʴ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʫʩʪʫʧʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʦʙʲʸʤ ʚʳʥʫʪʦʡ ʤʘʩʩʳ ʧʦʨʦʜʳ. 

ʇʘʨʘʤʝʪʨʳ ʧʦʣʸʪʘ: 

1. ɺʳʩʦʪʘ ð 100 ʤ. 

2. ʉʢʦʨʦʩʪʴ ð 10 ʤ/ʩ. 

ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ: 

1. ʉʙʦʨ ʜʘʥʥʳʭ ð 40 ʤʠʥʫʪ. 

2. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ð 90 ʤʠʥʫʪ. 

3. ʈʘʩʯʸʪ ʦʙʲʸʤʦʚ ð 30 ʤʠʥʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʠʣʘʛʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ 

ʧʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʚʝʢʪʦʨʠʟʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʦʙʲʸʤʳ. ʆʮʝʥʦʯʥʘʷ 

ʘʙʩʦʣʶʪʥʘʷ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ~ 3ʩʤ. 

 

                                                                      ʙ) 

 

 

ʘ) 

 

 
ʈʠʩ. 1. ʘ) ʎʄʄ; ʙ) ʈʘʩʯʸʪ ʦʙʲʸʤʦʚ ʚʳʨʘʙʦʪʢʠ 
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ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ SLAM-ʩʢʘʥʠʨʦʚʘʥʠʷ 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʘʵʨʦʩʲʝʤʢʘ ʩ ʜʨʦʥʦʚ ʥʝʜʦʩʪʫʧʥʘ, ʘ ʥʘʟʝʤʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʪʨʝʙʫʝʪ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ, SLAM-ʩʢʘʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʙʳʩʪʨʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ. ʊʘʢ ʥʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʸʤʢʝ ʛʦʨʥʦʡ 

ʚʳʨʘʙʦʪʢʠ ʠ ʟʘʙʦʷ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʨʘʩʯʸʪʘ ʦʙʲʸʤʦʚ ʜʦʙʳʪʦʡ ʨʫʜʳ ʙʳʣ ʧʨʠʤʝʥʸʥ 

ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ CHCNAV RS10, ʨʘʙʦʪʘʶʱʠʡ ʚ ʨʝʞʠʤʝ SLAM. ʊʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʣʘ 

ʦʧʝʨʘʪʠʚʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʚʠʜʠʤʦʩʪʠ.  

ʎʝʣʠ ʩʲʸʤʢʠ: 

1. ʇʦʣʫʯʠʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʠ ʟʘʙʦʷ. 

2. ʈʘʩʩʯʠʪʘʪʴ ʦʙʲʸʤ ʚʳʥʫʪʦʡ ʨʫʜʳ. 

ʇʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ: 

1. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʩʦ ʩʢʘʥʝʨʦʤ ð 0,5ï1 ʤ/ʩ. 

2. ɺʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʲʸʤʢʠ ð 25 ʤʠʥʫʪ. 

ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ: 

1. ʉʙʦʨ ʜʘʥʥʳʭ ð 25 ʤʠʥʫʪ. 

2. ʆʙʨʘʙʦʪʢʘ ʦʙʣʘʢʘ ʪʦʯʝʢ ð 30 ʤʠʥʫʪ. 

3. ʈʘʩʯʸʪ ʦʙʲʸʤʦʚ ð 30 ʤʠʥʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʠʣʘʛʘʝʤʳʭ ʤʦʜʝʣʷʭ ʠ ʩʭʝʤʘʭ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʧʦʣʫʯʝʥʥʳʝ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʧʦʩʪʨʦʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʦʙʲʸʤʳ ʛʦʨʥʦʡ ʤʘʩʩʳ. ʆʮʝʥʦʯʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʦʙʣʘʢʘ 

ʪʦʯʝʢ ~ 3ʩʤ. 

 

 

 
ʈʠʩ. 2. ʘ) ʆʙʣʘʢʦ ʪʦʯʝʢ; ʙ) ʈʘʩʯʸʪ ʦʙʲʸʤʘ ʚʳʥʫʪʦʡ ʨʫʜʳ 

 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʩʦ ʚʩʪʨʦʝʥʥʳʤ SLAM-ʩʢʘʥʝʨʦʤ 

 ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʯʥʦʛʦ SLAM-ʩʢʘʥʝʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ 

ʠʣʠ ʥʝʙʝʟʦʧʘʩʥʳʤ ð ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʧʦʜʚʘʣʘʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʦʧʝʨʘʪʦʨ ʥʝ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ɹʇʃɸ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʣʘʟʝʨʥʳʤ ʩʢʘʥʝʨʦʤ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 
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ʩʠʛʥʘʣʘ ɻʅʉʉ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʦʥʘ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤ SLAM-ʩʢʘʥʝʨʦʤ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ 

ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʙʝʟ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʝʨʘʪʦʨʘ ʠ ʜʦʩʪʫʧ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʟʦʥʳ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʮʝʣʴʶ ʩʲʸʤʢʠ ʙʳʣ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʚ ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʘ ʪʘʢʞʝ ʬʠʢʩʘʮʠʷ ʠʭ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ: 

1. ɺʳʩʦʪʘ ʧʦʣʸʪʘ ʚ ʧʦʤʝʱʝʥʠʠ ð 1,5ï3 ʤ. 

2. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʜʨʦʥʘ ð 0,5ï2 ʤ/ʩ. 

3. ɺʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʲʸʤʢʠ ð 10 ʤʠʥʫʪ. 

ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ: 

1. ʉʙʦʨ ʜʘʥʥʳʭ ð 10 ʤʠʥʫʪ. 

2. ʆʙʨʘʙʦʪʢʘ ʦʙʣʘʢʘ ʪʦʯʝʢ ð 20 ʤʠʥʫʪ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ð 60 ʤʠʥʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʠʣʘʛʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʩʭʝʤʘʭ, ʛʜʝ ʧʦʢʘʟʘʥʳ 

ʪʨʸʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʧʦʜʚʘʣʘ, ʪʨʘʩʩʠʨʦʚʢʘ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʬʘʢʪʠʯʝʩʢʦʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ.  

 

ʘ)                                                                        

 

ʙ) 

ʈʠʩ. 3. ʘ) ʆʙʣʘʢʦ ʪʦʯʝʢ; ʙ) ʆʮʠʬʨʦʚʢʘ ʢʦʤʤʫʥʠʢʘʮʠʡ 

 

ʉʢʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʟʘʱʠʱʸʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʨʦʥʘ 

InnoSpector [5]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ɹʇʃɸ ʠ SLAM-ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ: 

1. ɹʇʃɸ ʩ LiDAR  ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʚʥʝʰʥʠʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʟʦʥ ʠ ʧʨʦʪʷʞʸʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

2. SLAM -ʩʢʘʥʠʨʦʚʘʥʠʝ ʥʝʟʘʤʝʥʠʤʦ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʙʝʟ GNSS. 

3. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʥʦʪʫ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ.  

ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʷʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʥʠʪʦʨʠʥʛʝ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ 
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ʢʣʯʁʝʚʦʝ ʤʝʩʪʦ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ, ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʠʥʩʧʝʢʮʠʠ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ɻɽʆɼɽɿʀʀ ʀ ɻɽʆʀʅʌʆʈʄɸʊʀʂʀ ɺ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʆʊʈɸʉʃʀ 

 

ʄʝʪʝʣʢʠʥ ʇ.ɺ.  

ʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʌɻʋʇ çɿʘʱʠʪʘʀʥʬʦʊʨʘʥʩè 

 
 

ʇʦʛʦʚʦʨʠʤ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ 

ʪʨʠ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʠʟʳʩʢʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ, ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʤʦʩʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɻʇɼ) ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ (ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ, ʧʨʠʝʤʥʠʢʠ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ɻʅʉʉ), ʩʠʩʪʝʤʳ ʥʘʟʝʤʥʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʨʝʬʝʨʝʥʮʥʳʝ ʩʪʘʥʮʠʠ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ). 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʥʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʷʭ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʛʝʦʧʨʦʩʪʨʘʥʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. 

ɺ ʈʌ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ BIM (Building Information 

Modeling) ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠ ʤʝʪʦʜʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʢʪʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʚʳʟʚʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ, ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʤʦʩʪʦʚ, ʙʘʟʠʨʫʶʱʝʡʩʷ 

ʥʘ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʠ ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʦʙʲʝʢʪʘʭ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

1. ʃʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʦʙʣʘʢʦʚ ʪʦʯʝʢ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ 

ʇʝʨʚʳʡ ʤʝʪʦʜ, ʦ ʢʦʪʦʨʦʤ ʷ ʭʦʯʫ ʨʘʩʩʢʘʟʘʪʴ, ð ʵʪʦ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʠ ʤʝʩʪʥʦʩʪʠ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʦʪʨʘʩʣʠ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ: 

Å ʉʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʜʦʨʦʛ 

ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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Å ʄʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʦʙʣʘʢʦʚ ʪʦʯʝʢ ʤʦʞʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʤʦʩʪʦʚ ʠ ʟʜʘʥʠʡ. 

Å ʇʨʦʚʝʜʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. ʃʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʪʦʯʥʦʩʪʴ. 

ʆʙʣʘʢʘ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʟʘʤʝʥʠʤʳʤʠ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʚ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

ʉʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ð ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʠʣʠ 

ʜʨʦʥʦʚ. ʆʥʠ ʩʪʘʣʠ ʥʘʩʪʦʷʱʝʡ ʨʝʚʦʣʶʮʠʝʡ ʚ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʦʥʦʚ ʚʢʣʶʯʘʶʪ: 

Å ʉʢʦʨʦʩʪʴ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɼʨʦʥʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʦʙʣʝʪʘʪʴ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʙʠʨʘʷ 

ʜʘʥʥʳʝ ʩ ʚʳʩʦʪʳ. 

Å ɼʦʩʪʫʧʥʦʩʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ. ɹʝʩʧʠʣʦʪʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʩʲʝʤʢʫ ʚ 

ʤʝʩʪʘʭ, ʢʫʜʘ ʩʣʦʞʥʦ ʜʦʙʨʘʪʴʩʷ ʥʘʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

Å ʂʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʨʦʥʦʚʳʝ ʩʠʩʪʝʤʳ ʦʩʥʘʱʝʥʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʤʠ ʢʘʤʝʨʘʤʠ ʠ ʩʝʥʩʦʨʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ɼʨʦʥʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, 3D-ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

ʅʘʢʦʥʝʮ, ʜʘʚʘʡʪʝ ʧʦʛʦʚʦʨʠʤ ʦ ʚʥʝʜʨʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʛʝʦʜʝʟʠʶ ʠ 

ʢʘʨʪʦʛʨʘʬʠʶ. ʀʀ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚʢʣʶʯʘʝʪ: 

Å ʆʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʀʀ ʤʦʞʝʪ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʣʠ ʜʨʦʥʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʨʪ. 

Å ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ. ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʠʟʤʝʥʝʥʠʷ ʚ ʣʘʥʜʰʘʬʪʘʭ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ. ʀʀ ʩʧʦʩʦʙʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʩʦʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩʳ ʛʝʦʜʝʟʠʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʪʦʯʥʳʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʪʘʢʠʝ ʢʘʢ ʣʘʟʝʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪ ʧʦʜʭʦʜʳ ʢ ʩʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ, ʥʦ ʠ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. 
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ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʉʈɽɼʉʊɺ ɻɽʆɼɽɿʀʏɽʉʂʆʁ ʈɸɿɺɽɼʂʀ ɺ  

ʈɸʄʂɸʍ ʇʆɼɻʆʊʆɺʂʀ ʉʇɽʎʀɸʃʀʉʊʆɺ ʇʆ ʈɸɿʈɸɹʆʊʂɽ ʀ ʇʈʀʄɽʅɽʅʀʖ  

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ʈʊʋ ʄʀʈʕɸ 
 

ɼʚʠʣʷʥʩʢʠʡ ɸ.ɸ.  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʊʋ ʄʀʈʕɸ), ʛ. ʄʦʩʢʚʘ 

 
 

ʂʘʬʝʜʨʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʊʋ ʄʀʈʕɸ) ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ çʆʩʥʦʚʳ ʛʝʦʜʝʟʠʠè ʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚè ʚʝʜʝʪ ʧʦʜʛʦʪʦʚʢʫ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ: 05.03.03 ï 

ʂʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ (ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ: ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳ) 

ʠ ʤʘʛʠʩʪʨʦʚ 05.04.03 ï ʂʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ (ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ï ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳ), ʧʨʠʤʝʥʷʷ ʩʦʚʨʝʤʝʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ 

(ʀʉʆɸʀ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʪ.ʜ.), ʚʢʣʶʯʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɻʀʉ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ, ʥʦʚʝʡʰʝʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ.   

ʈʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʠʭ ʢʘʢ ArcGIS, QGIS ʠ 

Google Maps, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʛʨʝʛʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠ ʚʳʩʪʫʧʘʶʱʠʤʠ ʢʘʢ 

ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ ʤʝʞʜʫ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

(ʉʇʇʈ) ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ (ʂɸʉ) ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʘʧʨʠʦʨʥʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʣʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï DSS 

(Decision Support System) ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʤʢʘʭ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʨʠʩ.1) [1]. 

˿͙͔ͫͭͣ͊
˨˭˭ɻʀʉ

ʂʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ

ʆʧʝʨʘʮʠʠ ʦʪʙʦʨʘ 

ʈʝʢʣʘʩʩʠʬʠʢʘʮʠʷ

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʘʣʛʝʙʨʘ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ

ɸʥʘʣʠʟ ʥʘʣʦʞʝʥʠʡ: ʥʘʣʦʞʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ  

ʠ ʨʘʩʪʨʦʚ

ʉʝʪʝʚʦʡ ʘʥʘʣʠʟ

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ

ʋʤʥʳʡ ʠʥʪʝʨʬʝʡʩ

ɻʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ

ʉʋʇ

˿͙͔ͫͭͣ͊
˨˭˭

ʉʠʩʪʝʤʘ 

ɼɿɿ

 
ʈʠʩ. 1. ɺʦʟʤʦʞʥʦʩʪʠ ʩʦʯʝʪʘʥʠʷ ʤʝʪʦʜʦʚ ɻʀʉ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʉʋʇ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘʤʠ, AI (ʀʀ) ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; ɼɿɿ ï ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ; ɻʀʉ ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʩʲʝʤʢʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʘʶʪ ʢʦʩʤʠʯʝʩʢʫʶ, ʘʵʨʦʩʲʝʤʢʫ ʠ 

ʩʲʝʤʢʫ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ (ʨʠʩ. 2), ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʮʝʜʫʨʝ ɼɿɿ, ʘ ʩ ʜʨʫʛʦʡ ï ʢʘʞʜʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʲʝʤʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʨʘʟʨʝʰʝʥʠʝʤ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ, ʩʧʝʢʪʨʘʣʴʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ), ʫʛʣʦʤ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʝʤ 

ʩʠʛʥʘʣ/ʰʫʤ. ɺʩʝ ʜʦʩʪʫʧʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɻʀʉ ʠ ɻʅʉʉ 

ʦʙʦʙʱʘʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʤ ʤʝʪʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ [1].  

ɼʣ ̫ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʇɼ) ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ɹʇʃɸ ʦʩʥʘʱʘʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʤʝʨʳ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ 

ʜʘʪʯʠʢʘʤʠ, ʚʢʣʶʯʘʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʝ, ʪʝʧʣʦʚʠʟʠʦʥʥʳʝ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʢʘʤʝʨʳ, ʨʘʜʘʨʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʝʨʮʠʘʣʴʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (IMU), 

ʣʠʜʘʨ (LIDAR, Light Detection and Ranging ï ʪʝʭʥʦʣʦʛʠʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʚʝʪʦʚʦʛʦ (ʣʘʟʝʨʥʦʛʦ) ʣʫʯʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʢʦʧʣʝʥʠʷ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʚ 

ʘʪʤʦʩʬʝʨʝ) ʠ ʫʩʪʨʦʡʩʪʚʘ GPS/  

ʅʘ ʢʘʬʝʜʨʝ ɻʀʉ ʈʊʋ ʄʀʈʕɸ ʠʤʝʝʪʩʷ ʧʘʨʢ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ɹʇʃɸ, 

ʚ ʯʘʩʪʥʦʩʪʠ DJI Matrice M30T ʠ ʢʦʤʧʣʝʢʩ ʜʣʷ ʘʵʨʦʩʲʝʤʢʠ ɻʝʦʩʢʘʥ Gemini ʩ ʪʨʸʭʩʠʩʪʝʤʥʳʤ 

ʜʚʫʭʯʘʩʪʦʪʥʳʤ GNSS-ʧʨʠʝʤʥʠʢʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʩʪʨʘʠʚʘʥʠʷ ʤʘʛʥʝʪʦʤʝʪʨʘ (ʩʧʝʮʠʬʠʢʘʮʠʷ 

ɻʝʦʩʢʘʥ Gemini 401) (ʨʠʩ. 2) [2,3].  
 

 

- ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʢʫʨʩʘ: 100Á/ʩʝʢ. 

ï ʄʘʢʩ. ʫʛʦʣ ʥʘʢʣʦʥʘ 35Á (ʨʝʞʠʤ N ʠ ʩʠʩʪʝʤʘ ʧʝʨʝʜʥʝʛʦ  

ʦʙʟʦʨʘ ʚʢʣʶʯʝʥʳ: 25Á) 

ï ʄʘʢʩ. ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ/ʩʧʫʩʢʘ: 6 ʤ/ʩ, 5 ʤ/ʩ  

ï ʄʘʢʩ. ʩʢʦʨʦʩʪʴ ʥʘʢʣʦʥʘ ʠ ʩʧʫʩʢʘ: 7 ʤ/ʩ 

ï ʄʘʢʩ. ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ: 23 ʤ/ʩ 

ï ʄʘʢʩ. ʨʘʙʦʯʠʡ ʧʦʪʦʣʦʢ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʙʝʟ ʜʨʫʛʦʡ  

ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ): 

ï 5000 ʤ (ʩ 1671 ʚʠʥʪʘʤʠ) 

ï 7000 ʤ (ʩ 1676 ʚʠʥʪʘʤʠ) 

ï ʄʘʢʩ. ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʝʪʨʫ: 12 ʤ/ʩ 

ï ʄʘʢʩ. ʚʨʝʤʷ ʥʘʚʝʜʝʥʠʷ: 36 ʤʠʥ. 

ï ʄʘʢʩ. ʚʨʝʤʷ ʧʦʣʝʪʘ: 41 ʤʠʥ. 

ï ɻʅʉʉ  

ï GPS+Galileo+BeiDou+ɻʃʆʅɸʉʉ (ɻʃʆʅɸʉʉ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʤʦʜʫʣʝ RTK) 

ï ʈʘʙ. ʊʝʤʧʝʨʘʪʫʨʘ: ʦʪ -20Á ʜʦ 50Á C (ʦʪ -4Á ʜʦ 122Á F) 

ï ʇʦʜʚʝʩ 

ï ʋʛʣʦʚʦʡ ʜʠʘʧʘʟʦʥ ʚʠʙʨʘʮʠʠ Ñ0,01Á 

ï ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʜʠʘʧʘʟʦʥ 

ï ʇʘʥʦʨʘʤʠʨʦʚʘʥʠʝ: Ñ90Á. 

ï ʅʘʢʣʦʥ: ʦʪ -120Á ʜʦ +45Á. 

ï ʄʝʭʘʥʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

ï ʇʘʥʦʨʘʤʠʨʦʚʘʥʠʝ: Ñ105Á 

ï ʅʘʢʣʦʥ: ʦʪ -135Á ʜʦ +60Á 

ï ʇʦʚʦʨʦʪ: Ñ45Á 

ï ɿʫʤ ʢʘʤʝʨʳ 

ï ɼʘʪʯʠʢ 1/2" CMOS, ʢʦʣʠʯʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʠʢʩʝʣʝʡ: 48M 

ï ʆʙʲʝʢʪʠʚ 

ï ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ: 21ï75 ʤʤ (ʵʢʚʠʚʘʣʝʥʪ: 113ï405 ʤʤ) 

ï ɼʠʘʬʨʘʛʤʘ: f/2,8ïf/4,2 

ï ʌʦʢʫʩ: ʦʪ 5 ʤ ʜʦ Ð 

ï ʄʘʢʩ. ʨʘʟʨʝʰʝʥʠʝ ʚʠʜʝʦ: 3840Ĭ2160 

ï ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʬʦʪʦʛʨʘʬʠʠ: 8000Ĭ6000 

ʈʠʩ. 2. ʇʘʨʢ ɹʇʃɸ ʢʘʬʝʜʨʳ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʈʊʋ 

ʄʀʈʕɸ: DJI Matrice M30T ʠ ʢʦʤʧʣʝʢʩ 

ʜʣʷ ʘʵʨʦʩʲʝʤʢʠ ɻʝʦʩʢʘʥ Gemini  

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ DJI Matrice M30T [3] 

 

- ʈʘʟʤʝʨʳ (ʚ ʨʘʟʣʦʞʝʥʥʦʤ ʚʠʜʝ, ʙʝʟ 

ʧʨʦʧʝʣʣʝʨʦʚ): 470Ĭ585Ĭ215 ʤʤ 

(ɼĬʐĬɺ) 

- ɼʠʘʛʦʥʘʣʴʥʘʷ ʢʦʣʝʩʥʘʷ ʙʘʟʘ: 68 ʤʤ 

- ɺʝʩ (ʚʢʣʶʯʘʷ ʜʚʝ ʙʘʪʘʨʝʠ): 3770 Ñ 10 ʛ 

- ʄʘʢʩ. ʚʟʣʝʪʥʳʡ ʚʝʩ: 4069 ʛ 

- ʈʘʙ. ʯʘʩʪʦʪʘ [1] 2,4000ï2,4835 ɻɻʮ; 

5,725ï5,850 ɻɻʮ 

- ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ (EIRP): 2,4 ɻɻʮ: 
<33 ʜɹʤ (FCC); <20 ʜɹʤ (CE/SRRC/MIC); 

 5,8 ɻɻʮ: <33 ʜɹʤ (FCC/SRRC); <14 ʜɹʤ 

(CE) 

- ʊʦʯʥ. ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ RTK: 1 ʩʤ+1 
ʤʠʣʣʠʦʥʥʘʷ ʜʦʣʷ (ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ); 1,5 

ʩʤ+1 ʤʠʣʣʠʦʥʥʘʷ ʜʦʣʷ (ʧʦ ʚʝʨʪʠʢʘʣʠ) 

- ʄʘʢʩ. ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʰʘʛ: 150Á/ʩʝʢ.;  
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ʂʘʬʝʜʨʘ ɻʀʉ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʌʝʜʝʨʘʣʴʥʦʡ ʩʝʪʴʶ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ EFT-CORS  (https://eft-cors.ru/), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (RTK), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʨʠʩ.3) [3]. 

 

  

ʈʠʩ.3. ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ https://eft-cors.ru/ 

 

ʅʘ ʢʘʬʝʜʨʝ ʠʤʝʝʪʩʷ ʩʧʫʪʥʠʢʦʚʳʡ ʧʨʠʝʤʥʠʢ (ɻʅʉʉ-ʧʨʠʝʤʥʠʢ) Trimble R8s ʠ 

ʢʦʥʪʨʦʣʣʝʨ Trimble TSC3 ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚ ʩ ʤʘʣʳʤʠ ʫʛʣʘʤʠ ʚʦʟʚʳʰʝʥʠʷ (ʨʠʩ.4,5) 

 

 

 
 

 
 

ʈʠʩ. 4. ʉʧʫʪʥʠʢʦʚʳʡ ʧʨʠʝʤʥʠʢ (ɻʅʉʉ-ʧʨʠʝʤʥʠʢ)  

 

ʈʠʩ. 5. ʂʦʥʪʨʦʣʣʝʨ Trimble TSC3 

 

 

ʇʨʠʸʤʥʠʢ Trimble R8s ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʥʘʢʘʧʣʠʚʘʶʱʝʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ, ʪʘʢ 

ʠ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʨʘʙʦʪʫ GPS-ʧʨʠʝʤʥʠʢʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ. 

ʇʨʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ɻʅʉʉ ʩʲʝʤʢʝ ʩ ʧʦʩʪʦʙʨʘʙʦʪʢʦʡ (PPK) ʧʦʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʠʩʠ GNSS-ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʩʤʦʞʝʪ ʦʙʩʯʠʪʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩ ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʪʦʯʥʦʩʪʴʶ: 

- ʚ ʧʣʘʥʝ .................................................... . 8 ʤʤ + 1 ʤʤ/ʢʤ ʉʂʆ; 

- ʧʦ ʚʳʩʦʪʝ ............................................. . 15 ʤʤ + 1 ʤʤ/ʢʤ ʉʂʆ. 

 

https://eft-cors.ru/
https://eft-cors.ru/
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ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (RTK ï ʬʦʨʤʘ ʩʲʝʤʢʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ): 

ï ʦʪ ʦʜʠʥʦʯʥʦʡ ʙʘʟʳ ʥʝ ʜʘʣʝʝ 30 ʢʤ; 

ï ʚ ʧʣʘʥʝ ............................................8 ʤʤ+ 1 ʤʤ/ʢʤ ʉʂʆ; 

ï ʧʦ ʚʳʩʦʪʝ ........................................15 ʤʤ + 1 ʤʤ/ʢʤ ʉʂʆ; 

ʉʝʪʝʚʦʡ RTK4: 

- ʚ ʧʣʘʥʝ ....................................... 8 ʤʤ+ 0,5 ʤʤ/ʢʤ ʉʂʆ; 

- ʧʦ ʚʳʩʦʪʝ ....................................15 ʤʤ + 0,5 ʤʤ/ʢʤ ʉʂʆ; 

- ʚʨʝʤʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ................ʦʙʳʯʥʦ <8 ʩ.; 

- ʥʘʜʝʞʥʦʩʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ......ʦʙʳʯʥʦ >99.9%. 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʩʣʝʞʠʚʘʝʤʳʝ ʩʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚ: 

ï GPS: L1C/A, L1C, L2C, L2E, L5; 

ï ɻʃʆʅɸʉʉ: L1C/A, L1P, L2C/A, L2P, L3; 

ï SBAS (ʐɼʇʉ): L1C/A, L5 (ʜʣʷ ʩʧʫʪʥʠʢʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ L5); 

ï Galileo: E1, E5A, E5B; 

ï BeiDou (COMPASS): B1, B2; 

Å SBAS (ʐɼʇʉ): QZSS, WAAS, EGNOS, GAGAN; 

Å ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ: 1 ɻʮ, 2 ɻʮ, 5 ɻʮ, 10 ɻʮ ʠ 20 ɻʮ. 

 

5. ʌʦʨʤʘʪʳ RTK ʧʦʧʨʘʚʦʢ ʜʘʥʥʳʭ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ Trimble R8s: 

- ʚʚʦʜ ʠ ʚʳʚʦʜ CMR+, CMRx, RTCM 2.1, RTCM 2.3, RTCM 3.0, RTCM 3.1; 

- ʚʳʚʦʜ 23 ʩʦʦʙʱʝʥʠʡ NMEA, GSOF, RT17 ʠ RT27, ʧʦʜʜʝʨʞʢʘ BINEX ʠ ʩʛʣʘʞʝʥʥʦʡ 

ʥʝʩʫʱʝʡ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʦʣʣʝʨʘ Trimble TSC3 

- ʆɿʋ ï 256 ʄʙ;  

- ʧʘʤʷʪʴ ï 8ɻʙ + ʩʣʦʪ ʧʦʜ SDHC;  

- ʠʥʪʝʨʬʝʡʩʳ ï USB, RS-232;  

- ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ ï Wi-Fi, Bluetooth+EDR;  

- ʥʘʚʠʛʘʮʠʷ ï GPS, WAAS;  

- ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʦʨʧʫʩʘ ï IP67;  

- ʚʝʩ ï 1,1 ʢʛ. 

 

ʂʘʬʝʜʨʘ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʨʧʦʨʘʮʠʝʡ çʈʆʉʂʆʉʄʆʉè (ɻʂ çʈʆʉʂʆʉʄʆʉè), ʇʇʂ 

çʈʆʉʂɸɼɸʉʊʈè, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ ʄʦʩʢʚʳ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʨʦʜʩʢʦʡ ʪʨʝʩʪ ʛʝʦʣʦʛʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪè (ɻɹʋ çʄʦʩʛʦʨʛʝʦʪʨʝʩʪè), 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʫʛ.   

 
 

ʃʠʪʝʨʘʪʫʨʘ 
1. Valente, J., Hiremath, S., Ariza-Sent²s, M., Doldersum, M., Kooistra, L., 2022. Mapping of Rumex 

obtusifolius in nature conservation areas using very high resolution UAV imagery and deep learning. Int. J. Appl. Earth 

Obs. Geoinf. 112, 102864 

2. ʆʬʠʮʠʘʣʴʥʳʡ ʤʘʛʘʟʠʥ DJI RUS. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: URL: https://dji-rus.ru/seriya-matrice/matrice-

30/kvadrokopter-dji-matrice-30t/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.01.2025] 

3. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: URL:https:// dji-market.ru. [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.01.2025]. 

4. URL: ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ https://eft-cors.ru/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.05.2025] 
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ʉʆɿɼɸʅʀɽ ɹɸʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ɼʃʗ ʅʋɾɼ 

ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʂʦʨʦʙʢʦʚʘ ʅ.ʄ. 

ɻɹʋ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʆʧʝʨʘʪʦʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè 

 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʝʡʩʪʚʫʶʪ ʨʷʜ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʨʘʟʫʤʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʝʯʥʦ, ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʘʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ. 

ʊʘʢʘʷ ʦʩʥʦʚʘ ʩʦʟʜʘʝʪʩʷ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʇʇʂ çʈʦʩʢʘʜʘʩʪʨè ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚ ɽʕʂʆ. ʕʪʦ ʮʠʬʨʦʚʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ 

ʤʘʩʰʪʘʙʘ 1:2000. 

ʅʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʪʨʝʙʫʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʙʦʣʝʝ 

ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ ð 1:500. 

ʇʦʯʝʤʫ? 

ʊʘʢʘʷ ʦʩʥʦʚʘ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ, ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ (ʮʠʬʨʦʚʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ): 

- ʥʫʞʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʜʦʨʦʛʠ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, 

ʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʚʝʱʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʪ. ʜ.); 

- ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʱʠʪʠʪʴ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʪʘʢʠʭ ʨʘʙʦʪ; 

- ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʢʘʩʘʝʪʩʷ ʧʨʘʚʠʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ, ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʚ ʩʦʢʨʘʱʝʥʥʳʝ ʩʨʦʢʠ; 

- ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʫʜʘʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʧʦʤʦʛʘʝʪ ʠʟʙʝʛʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʟʜʝʣʝ ʠʣʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ; 

 - ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 194 226 ʢʚ. ʢʤ. 

ʇʣʦʱʘʜʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ð 7 284 ʢʚ. ʢʤ, ʠʣʠ 3,8% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ð 1844. 

ʉʪʘʪʠʩʪʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʚʠʜʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʣʠʰʴ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʟʝʤʝʣʴ ʨʘʟʛʨʘʥʠʯʝʥʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʫʶ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. 

ʆʪʩʶʜʘ ʧʨʦʠʩʪʝʢʘʶʪ ʟʘʜʘʯʠ ʧʦ ʨʘʟʛʨʘʥʠʯʝʥʠʶ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʩʧʦʨʷʞʝʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʆʢʦʣʦ 70% ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ ʣʝʩ, ʙʦʣʦʪʘ ʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ɸ ʵʪʦ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʧʘʚʦʜʢʠ, ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 
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ʭʘʨʘʢʪʝʨʘ. ʏʪʦʙʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʦʨʦʜʘ, ʥʘ ʙʦʣʴʰʠʝ ʠ ʤʘʣʳʝ ʩʝʣʴʩʢʠʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʪʘʢʞʝ ʥʘʜʦ ʠʤʝʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʫʘʣʴʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʙʳʩʪʨʦʛʦ ʧʦʜʙʦʨʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʅʝʦʙʭʦʜʠʤ ʙʘʥʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʨʝʛʠʦʥʘ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ: ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʪ. ʜ. 

ʉ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʭ ʭʨʘʥʝʥʠʷ, ʫʯʝʪʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʬʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ð ʈʌʇɼ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʦʟʜʘʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 22 ʜʝʢʘʙʨʷ 2022 ˉ 911-ʇʇ 

çʆ ʩʦʟʜʘʥʠʠ ʬʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʦʣʦʞʝʥʠʝ ʦ ʄʠʥʠʩʪʝʨʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʚʷʟʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠè, 

ʫʪʚʝʨʞʜʝʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 01.07.2021 ˉ 383-

ʇʇè. 

ʇʦʣʦʞʝʥʠʝ ʦ ʈʌʇɼ ʫʪʚʝʨʞʜʝʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ 18 ʘʧʨʝʣʷ 2024 ʛ. ˉ 259-ʇʇ. 

ʌʦʥʜ ʥʘʯʘʣ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʦʢʪʷʙʨʝ 2024 ʛʦʜʘ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʆʧʝʨʘʪʦʨ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʌʦʥʜʦʜʝʨʞʘʪʝʣʷ. 

ʅʘ ʩʝʛʦʜʥʷ ʚ ʈʌʇɼ ʫʞʝ ʫʯʪʝʥʳ ʮʠʬʨʦʚʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʤʘʩʰʪʘʙʦʚ 1:500 ʠ 1:2000, 

ʝʜʠʥʳʝ 3D-ʩʪʝʨʝʦʤʦʜʝʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ (ʤʘʪʨʠʮʳ) ʨʝʣʴʝʬʘ, 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʩʦʟʜʘʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʊʘʢʞʝ ʝʩʪʴ ʮʠʬʨʦʚʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʤʘʩʰʪʘʙʘ 1:10000 ʥʘ 

ʤʝʞʩʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʥʦ ʠʭ ʥʝʤʥʦʛʦ. ɺʩʝ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʚʳʧʦʣʥʝʥʳ ʟʘ ʩʯʝʪ ʙʶʜʞʝʪʘ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʠ 2024 ʛʦʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʌʇɼ ʧʦʩʪʫʧʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦʪ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ. ʊʘʢʘʷ ʥʦʨʤʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʇʦʣʦʞʝʥʠʝʤ ʦʙ ʈʌʇɼ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʘʚʛʫʩʪʘ 

2025 ʛʦʜʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ ʈʌʇɼ ʩʦʩʪʘʚʠʣʦ 689,8 ʪʳʩ. ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ. ɹʘʟʘ 

ʤʝʪʘʜʘʥʥʳʭ ʚʳʣʦʞʝʥʘ ʥʘ ʩʘʡʪʝ ʌʦʥʜʦʜʝʨʞʘʪʝʣʷ ʠ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ. 

ʆ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʈʌʇɼ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʚʝʜʦʤʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʉ ʫʯʝʪʦʤ ʧʝʨʝʜʘʥʥʳʭ ʚ ʌʌʇɼ ʮʠʬʨʦʚʳʭ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ 

ʤʘʩʰʪʘʙʘ 1:2000 ʜʦʩʪʠʛʥʫʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʫʘʣʴʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʠʶʣʷ 2025 

ʛʦʜʘ ʦʥ ʩʦʩʪʘʚʠʣ 95%. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʜʩʠʩʪʝʤʝ çʈʝʛʠʦʥʘʣʴʥʘʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠè ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ 

ʜʦʨʘʙʦʪʘʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʜʫʣʴ çʌʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠè 

(ʜʘʣʝʝ ð ʄʦʜʫʣʴ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʫʯʪʝʥʥʳʝ ʚ ʈʌʇɼ, ʨʘʟʤʝʱʝʥʳ ʚ 

ʄʦʜʫʣʝ. 
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ʄʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫʯʘʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʜʦʩʪʦʚʝʨʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ, ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʤʘʪʝʨʠʘʣʘʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʄʦʜʫʣʷ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ (ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ), 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʤ 

ʫʯʨʝʞʜʝʥʠʡ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʄʦʜʫʣʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʜʝʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʄʦʜʫʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʠʟ 

ʜʨʫʛʠʭ ʩʣʦʝʚ ʈɻʀʉ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ ʧʦʜʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʠʟ ʤʦʜʫʣʷ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʪʦʙʨʘʞʘʪʴ ʩʚʝʜʝʥʠʷ ʠʟ ɽɻʈʅ ʦ ʢʘʜʘʩʪʨʦʚʦʤ 

ʜʝʣʝʥʠʠ ʠ ʛʨʘʥʠʮʘʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʘʭ ʦʪʦʙʨʘʟʠʪʴ ʜʘʥʥʳʝ ʠʟ ʤʦʜʫʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʛʨʘʥʠʮʳ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥ, ʟʦʥ ʩ ʦʩʦʙʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ (ʥʘʧʨʠʤʝʨ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʝ ʟʦʥʳ, ʟʦʥʳ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨ.). 

ʆʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ʄʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʷʚʠʪʝʣʷʤʠ ʧʨʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʈʌʇɼ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ ʥʝ ʪʦʣʴʢʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʷʚʣʝʥʠʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʦ ʠ ʚʠʜʝʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʝʛʦ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʨʝʛʠʩʪʨʘʮʠʶ ʟʘʷʚʣʝʥʠʷ ʠ ʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʝ. 

ɿʘʧʨʦʰʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ʄʘʪʝʨʠʘʣʳ ʈʌʇɼ ʥʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʛʨʠʬʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ. 

ɿʘʷʚʠʪʝʣʷʤʠ ʚʳʩʪʫʧʘʶʪ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ð ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʚʦʠʭ ʚʥʫʪʨʝʥʥʠʭ ɸʀʉ, ʬʠʣʠʘʣ ʇʇʂ 

çʈʦʩʢʘʜʘʩʪʨè ð ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ; ʢʘʜʘʩʪʨʦʚʳʝ ʠʥʞʝʥʝʨʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢ ʜʘʥʥʦʤʫ ʩʧʠʩʢʫ ʜʦʙʘʚʠʣʠʩʴ ʩʫʜʳ. 

ʈʘʟʚʠʪʠʝ ʄʦʜʫʣʷ ʧʦ ʤʝʨʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʦ. ʅʘ 2025 ʛʦʜ ʫʞʝ 

ʟʘʢʣʶʯʝʥ ʢʦʥʪʨʘʢʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʝʛʦ ʨʘʟʚʠʪʠʶ. ɺ ʧʣʘʥʘʭ ð ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʄʦʜʫʣʷ, ʧʦʣʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʥʘʧʦʣʥʝʥʠʝ ʘʢʪʫʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʅʘ 2025 ʛʦʜ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 107 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1 377,91 ʢʚ. ʢʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʘʥ ʨʘʙʦʪ ʥʘ 2026-2028 ʛʦʜʳ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦ ʨʘʟʚʠʪʠʶ ʄʦʜʫʣʷ ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 29.12.20217 ˉ1050-ʇʇ. 
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ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʨʝʜʣʦʞʝʥʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʈʦʩʨʝʝʩʪʨʘ ʠ ʇʇʂ çʈʦʩʢʘʜʘʩʪʨè, ʘ ʪʘʢʞʝ 

ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʌʌʇɼ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʜʩʪʦʷʱʝʤ 

ʫʧʨʘʟʜʥʝʥʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʨʦʙʣʝʤʳ: 

1. ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʟʘʢʦʥʳ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʧʨʠʢʘʟʳ ʠ ʜʨʫʛʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʦʟʜʘʥʠʝ, 

ʚʝʜʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ, 

ʧʨʘʚʠʣʘʤ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʋʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʬʦʥʜʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʧʦʨʷʜʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʝ 

ʤʦʤʝʥʪʳ ʚʢʣʶʯʘʶʪ ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʬʦʥʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʨʷʜʦʢ ʠʭ ʧʝʨʝʜʘʯʠ ʠ ʚʢʣʶʯʝʥʠʷ ʚ ʬʦʥʜʳ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. 

ʇʦʨʷʜʦʢ ʫʯʝʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʬʦʥʜʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ ʠ 

ʥʦʨʤ. 

ɼʣʷ ʚʝʜʝʥʠʷ ʬʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʝʜʝʥʠʷ ʬʦʥʜʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʝʜʝʥʠʷ ʬʦʥʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ ʣʶʙʦʛʦ ʬʦʥʜʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʢʠʡ ʢʦʤʧʣʝʢʩ ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʩʝʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʬʦʥʜʘʤʠ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʦʙʣʝʛʯʠʪʴ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ ʚ ʫʯʝʪʝ ʜʦʢʫʤʝʥʪʦʚ. 

ʂɹ ʇʘʥʦʨʘʤʘ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ (ɹʘʥʢ ʜʘʥʥʳʭ ʎʂ ʠ ɼɿ) ʩ ʙʝʩʩʨʦʯʥʦʡ ʣʠʮʝʥʟʠʝʡ 

ʩʪʦʠʤʦʩʪʴʶ ʦʢʦʣʦ 700 ʪʳʩ. ʨʫʙ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʝʱʸ 

ɻʀʉ ʉʝʨʚʝʨ ʭ64 ʩʪʦʠʤʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 234, 1 ʪʳʩ. ʨʫʙ. ʂʦʤʧʣʝʢʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʚʝʜʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʬʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʀʉ ʌʌʇɼ). ɼʣʷ ɻɹʋ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ çʆʧʝʨʘʪʦʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʌʦʥʜʦʜʝʨʞʘʪʝʣʝʤ, ʵʪʦ 

ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ 

ʨʝʞʠʤʝ ʚ ʚʠʜʝ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ. 

ʇʈɽɼʃʆɾɽʅʀʗ: 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʢʦʤʧʣʝʢʩ ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʬʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʠ 

ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʣ ʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʝʜʝʥʠʷ ʬʦʥʜʘ. 

ɻɹʋ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʆʧʝʨʘʪʦʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʷʚʣʷʝʪʩʷ 

ʟʘʢʘʟʯʠʢʦʤ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʙʶʜʞʝʪʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʅʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʈʦʩʩʠʠ, 

ʚʢʣʶʯʘʶʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 30.12.2015 ˉ 431-ʌɿ çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè, ʘ ʪʘʢʞʝ ʨʷʜ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʠ ɻʆʉʊʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ 

ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʪ ʉʤʝʪʥʳʝ ʫʢʨʫʧʥʝʥʥʳʝ 

ʨʘʩʮʝʥʢʠ ʥʘ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ (ʉʋʈ-2002), ʢʦʪʦʨʳʝ ʫʩʪʘʨʝʣʠ ʠ ʥʝ ʦʪʚʝʯʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʘʣʠʷʤ. ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʠʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʟʤʝʥʠʣʠʩʴ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʧʨʠʭʦʜʠʪʩʷ ʟʘʧʨʘʰʠʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʮʝʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʦʡ 

ʮʝʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʮʝʥʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʙʝʨʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʮʝʥʘ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ɺ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʨʛʘʥʠʟʘʮʠʷ, 

ʚʳʠʛʨʘʚʰʘʷ ʢʦʥʢʫʨʩ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ, ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚʳʥʫʞʜʝʥʘ ʥʘʨʫʰʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʣʠʙʦ ʥʘʨʫʰʘʪʴ ʢʘʢʠʝ-

ʪʦ ʪʨʝʙʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ɻʆʉʊʘʤʠ. 

ʇʈɽɼʃʆɾɽʅʀʗ: 

ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʨʘʩʮʝʥʦʢ ʥʘ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 
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ʆ ʄɽʊʆɼɸʍ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʇʈʀɺʗɿʂʀ ʉʅʀʄʂʆɺ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ɿʆʅɼʀʈʆɺɸʅʀʗ ɿɽʄʃʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ 

 
ʄʠʭʘʡʣʦʚ ɺ.ʖ., ʇʨʦʤʧʪʦʚ ʀ.ɸ., ʇʰʝʥʠʯʥʳʡ ʇ.ɺ., ʊʘʛʠʨʦʚ ʈ.ʈ., ʐʘʡʤʫʭʘʤʝʪʦʚ ʈ.ʈ. 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
 

ɿʘʜʘʯʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʝ. 

ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʫʤʝʩʪʝʥ ʧʦʜʭʦʜ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʚʠʟʫʘʣʴʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ï ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ 

ʩʧʫʪʥʠʢʦʚʦʤ ʩʥʠʤʢʝ ʩ ʠʭ ʫʩʣʦʚʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʢʘʨʪʝ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʘʜʘʯʫ ʫʩʣʦʚʥʦʡ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʛʜʝ ʚʭʦʜʦʤ ʩʣʫʞʠʪ ʩʥʠʤʦʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʘ ʚʳʭʦʜʦʤ ï ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʩʪʨʫʢʪʫʨʫ 

ʜʦʨʦʛ, ʟʜʘʥʠʡ, ʦʙʲʝʢʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣ ʧʝʨʝʚʦʜ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʠʟʚʣʝʢʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʉʨʝʜʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʦʩʦʙʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʘʨʭʠʪʝʢʪʫʨʳ Pix2Pix [1, 2] ʠ CycleGAN [3]. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʨʝʰʘʝʪ 

ʟʘʜʘʯʫ image-to-image translation, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ, 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʜʘʥʥʳʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. 

Pix2Pix ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʦʩʪʷʟʘʪʝʣʴʥʦʡ ʩʝʪʠ (GAN) ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʛʝʥʝʨʘʪʦʨʘ ʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ. ɻʝʥʝʨʘʪʦʨ ʧʳʪʘʝʪʩʷ ʩʦʟʜʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʝ ʢ ʮʝʣʝʚʦʤʫ, ʘ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ï ʦʪʣʠʯʠʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ʥʘʩʪʦʷʱʝʛʦ. ʆʙʝ ʩʝʪʠ ʦʙʫʯʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ, ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʷʩʴ: ʛʝʥʝʨʘʪʦʨ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʦʯʥʳʤ, ʘ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ï ʚʩʝ ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʳʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ Pix2Pix ʫʜʝʣʝʥʦ ʘʨʭʠʪʝʢʪʫʨʝ ʛʝʥʝʨʘʪʦʨʘ: ʦʥʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ 

U-Net, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʜʝʪʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʣʢʠʝ ʦʙʲʝʢʪʳ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʧʫʩʢʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ (skip connections) 

ʤʝʞʜʫ ʩʣʦʷʤʠ ʢʦʜʠʨʦʚʱʠʢʘ ʠ ʜʝʢʦʜʠʨʦʚʱʠʢʘ ʩʦʟʜʘʝʪʩʷ ʪʦʯʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦ ʛʨʘʥʠʮʘʭ 

ʠ ʬʦʨʤʘʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʟʘʜʘʯʠ ʛʝʥʝʨʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʦʯʝʥʴ ʚʘʞʥʘ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʨʪʳ. 

ʆʩʥʦʚʥʘʷ ʩʫʪʴ ʘʨʭʠʪʝʢʪʫʨʳ CycleGAN [4] ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʠʢʣʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʧʝʨʝʚʝʩʪʠ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʜʥʦʛʦ ʚ ʜʨʫʛʦʝ, ʘ ʧʦʪʦʤ 

ʩʜʝʣʘʪʴ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʭʦʞʝ ʥʘ ʠʩʭʦʜʥʦʝ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʞʝʩʪʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʟʘʩʪʘʚʣʷʝʪ ʤʦʜʝʣʴ ʩʦʭʨʘʥʷʪʴ ʠʩʭʦʜʥʳʝ ʬʦʨʤʳ, ʜʘʞʝ ʙʝʟ ʧʨʷʤʦʛʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ. 

ʆʜʥʘʢʦ ʫ CycleGAN ʝʩʪʴ ʠ ʩʝʨʴʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʤʦʜʝʣʴ ʨʘʙʦʪʘʝʪ ʙʝʟ 

ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʘʨʘʤ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦ ʦʥʘ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʘ ʩʦʭʨʘʥʠʪʴ ʪʦʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʦʚ. ɺ ʟʘʜʘʯʘʭ, ʛʜʝ ʚʘʞʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʦʥʘ ʤʦʞʝʪ ʠʩʢʘʞʘʪʴ ʬʦʨʤʫ ʟʜʘʥʠʡ, 

ʩʤʝʱʘʪʴ ʛʨʘʥʠʮʳ ʠʣʠ ʚʚʦʜʠʪʴ ʘʨʪʝʬʘʢʪʳ. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ CycleGAN ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 

ʚʜʚʦʝ ʙʦʣʴʰʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʙʦʨ ʙʳʣ ʩʜʝʣʘʥ ʚ ʧʦʣʴʟʫ  ʤʦʜʝʣʠ Pix2Pix.  

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ  ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ Pix2Pix. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ  ʥʘʙʦʨ ʜʘʥʥʳʭ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʣʥʦʩʪʴʶ ʚʨʫʯʥʫʶ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʪʦʚʳʭ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʦʯʥʦʩʪʴ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʪʢʨʳʪʳʝ ʠ ʩʚʦʙʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʧʣʘʪʬʦʨʤʳ ʗʥʜʝʢʩ ʂʘʨʪʳ 

ʠ OpenStreetMap, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʦʨʪʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʞʜʦʡ ʧʘʨʳ ʜʘʥʥʳʭ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1) ʚʳʙʦʨ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦʜʭʦʜʷʱʠʝ ʬʨʘʛʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʠʣʠ 

ʧʨʠʛʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʱʠʝ ʜʦʨʦʛʠ, ʟʜʘʥʠʷ, ʢʚʘʨʪʘʣʳ ʠ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʝ ʢʘʢ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ, ʪʘʢ ʠ ʥʘ 

ʢʘʨʪʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʥʘʣʠʯʠʝ ʯʝʪʢʠʭ ʚʠʟʫʘʣʴʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ; 

2) ʧʦʣʫʯʝʥʠʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʣʦʷ ʚ ʗʥʜʝʢʩ ʂʘʨʪʘʭ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʧʫʪʥʠʢʦʚʳʝ 

ʜʘʥʥʳʝ.  

3) ʛʝʥʝʨʘʮʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʣʠʟʦʚʘʥʥʳʭ 

ʩʣʦʝʚ OpenStreetMap ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʦʚ: ʜʦʨʦʛʠ, ʢʦʥʪʫʨʳ ʟʜʘʥʠʡ, ʨʘʟʚʷʟʢʠ 

ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʢʘʨʪʳ ʧʨʠʚʦʜʠʣʩʷ ʢ 

ʝʜʠʥʦʤʫ ʚʠʜʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʜʠʥʦʦʙʨʘʟʠʷ ʚ ʦʙʫʯʘʶʱʝʤ ʥʘʙʦʨʝ. 

ɼʠʩʢʨʠʤʠʥʘʪʦʨ ʚ ʤʦʜʝʣʠ Pix2Pix ʠʛʨʘʝʪ ʨʦʣʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʳʪʘʝʪʩʷ 

ʦʪʣʠʯʠʪʴ ʨʝʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ.  

ʄʦʜʝʣʴ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʬʫʥʢʮʠʠ 

define_discriminator(image_shape). ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ 

image_shape, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʘʣʝʝ ʠʜʝʪ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʚʝʩʦʚ, ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ 0.02, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʙʠʣʠʟʦʚʘʪʴ 

ʦʙʫʯʝʥʠʝ. 

ɼʠʩʢʨʠʤʠʥʘʪʦʨ ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʚʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ: 

- in_src_image: ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

(ʥʘʧʨʠʤʝʨ, ʯʝʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ); 

- in_target_image: ʮʝʣʝʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʨʝʘʣʴʥʳʤ (ʠʟ 

ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ), ʣʠʙʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ. 

ʆʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʦ ʢʘʥʘʣʘʤ (channel-wise), ʯʪʦʙʳ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ʤʦʛ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʩʦʚʤʝʩʪʥʦ. ʕʪʦ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ʜʦʣʞʝʥ ʦʮʝʥʠʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʭʦʨʦʰʦ ʮʝʣʝʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʭʦʜʥʦʤʫ.  

ɼʠʩʢʨʠʤʠʥʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʚʝʨʪʦʯʥʳʭ ʩʣʦʝʚ (Conv2D), ʢʦʪʦʨʳʝ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʟʚʣʝʢʘʷ ʠʟ ʥʝʛʦ ʧʨʠʟʥʘʢʠ [5]. ʂʘʞʜʳʡ 

ʩʣʦʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʝʡ (BatchNormalization) ʠ ʘʢʪʠʚʘʮʠʝʡ LeakyReLU. 

ɸʢʪʠʚʘʮʠʷ LeakyReLU ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʢʣʦʥʦʤ 0.2 ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤʳ 

çʫʤʠʨʘʶʱʠʭ ʥʝʡʨʦʥʦʚè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʦʛʦ ReLU. 
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ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʣʦʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʦʚ. ʇʦʩʣʝʜʥʠʡ ʩʣʦʡ 

ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʚʳʜʘʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʨʝʘʣʴʥʦʝ.  

ʉʘʤʘ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʩ ʜʚʫʤʷ ʚʭʦʜʘʤʠ (ʠʩʭʦʜʥʦʝ ʠ ʮʝʣʝʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ) ʠ ʦʜʥʠʤ 

ʚʳʭʦʜʦʤ (ʚʝʨʦʷʪʥʦʩʪʴ). ʀʩʧʦʣʴʟʫʝʪʩʷ ʦʧʪʠʤʠʟʘʪʦʨ Adam ʩ learning rate = 0.0002 ʠ beta_1 = 0.5. 

ʌʫʥʢʮʠʷ ʧʦʪʝʨʴ ï ʙʠʥʘʨʥʘʷ ʢʨʦʩʩ-ʵʥʪʨʦʧʠʷ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʘ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ï ʙʠʥʘʨʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʨʝʘʣʴʥʦʝ ʠʣʠ ʧʦʜʜʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ). ɺʝʩ ʧʦʪʝʨʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 0.5, ʯʪʦʙʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʥʘ ʦʙʱʫʶ ʤʦʜʝʣʴ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʢʨʠʤʠʥʘʪʦʨ ʚ ʤʦʜʝʣʠ Pix2Pix ï ʵʪʦ ʩʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, 

ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʠʩʭʦʜʥʦʝ ʠ ʮʝʣʝʚʦʝ) ʠ ʧʳʪʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ 

ʮʝʣʝʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʳʤ ʠʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʚʝʨʪʦʯʥʳʭ 

ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʠʟʚʣʝʢʘʶʪ ʠʟ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʨʠʟʥʘʢʠ. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʚʳʚʦʜʠʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʨʝʘʣʴʥʦʝ.  ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʥʠʝ ʙʠʥʘʨʥʦʡ ʢʨʦʩʩ-

ʵʥʪʨʦʧʠʠ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʣʠʯʘʪʴ ʨʝʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ 

ʧʦʜʜʝʣʴʥʳʭ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ Pix2Pix ʙʳʣʠ ʚʨʫʯʥʫʶ ʧʦʜʦʙʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʛʠʧʝʨʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʢʘʢ ʥʘ ʩʭʦʜʠʤʦʩʪʴ, ʪʘʢ ʠ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ: 

- ʢʦʣʠʯʝʩʪʚʦ ʵʧʦʭ: 100. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 100 ʧʦʣʥʳʭ 

ʧʨʦʭʦʜʦʚ ʧʦ ʦʙʫʯʘʶʱʝʤʫ ʜʘʪʘʩʝʪʫ. ʕʤʧʠʨʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʢʘʯʝʩʪʚʘ ʛʝʥʝʨʘʮʠʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʨʘʟʤʝʨʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ; 

- ʨʘʟʤʝʨ ʙʘʪʯʘ (batch size): ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʠʥʦʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʢʘʞʜʦʤ ʰʘʛʝ 

ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ GAN-ʘʨʭʠʪʝʢʪʫʨ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʦʚʳʰʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʛʨʘʜʠʝʥʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ; 

- ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʡ: 256Ĭ256 ʧʠʢʩʝʣʝʡ. ɺʩʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʢ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʨʘʟʤʝʨʫ 256Ĭ256, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʫʥʠʬʠʢʘʮʠʶ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ U-Net-ʘʨʭʠʪʝʢʪʫʨʦʡ ʛʝʥʝʨʘʪʦʨʘ; 

- ʦʧʪʠʤʠʟʘʪʦʨ: Adam, Learning rate (ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ): 0.0002, ɓ1: 0.5, ɓ2: 0.999. 

ɺʳʙʦʨ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʫʩʣʦʚʣʝʥ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠʟ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʪʘʪʴʠ Pix2Pix ʠ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʅʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ɓ1 ʩʥʠʞʘʝʪ çʠʥʝʨʮʠʶè ʛʨʘʜʠʝʥʪʦʚ ʠ ʜʝʣʘʝʪ 

ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʠʟʤʝʥʝʥʠʷʤ, ʯʪʦ ʧʦʣʝʟʥʦ ʚ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʝ GAN; 

- ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ: GAN loss (Binary Cross Entropy): ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʣʴʥʳʤ, L1 loss: ʩʨʝʜʥʷʷ 

ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʛʝʥʝʨʘʪʦʨʘ ʠ ʵʪʘʣʦʥʥʦʡ ʢʘʨʪʦʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʩʭʦʜʩʪʚʘ ʧʦ ʧʠʢʩʝʣʷʤ; 

- ʚʟʚʝʰʠʚʘʥʠʝ ʧʦʪʝʨʴ: ɚ=100. ɿʥʘʯʝʥʠʝ ɚ ʚʳʙʨʘʥʦ ʠʩʭʦʜʷ ʠʟ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʨʝʘʣʠʟʤʦʤ 

ʠ ʪʦʯʥʦʩʪʴʶ ʛʝʥʝʨʘʮʠʠ. ʇʨʠ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʛʝʥʝʨʘʪʦʨ ʪʝʨʷʣ ʩʪʨʫʢʪʫʨʥʫʶ ʯʝʪʢʦʩʪʴ, ʧʨʠ 

ʙʦʣʴʰʠʭ ï ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʘʥʦʚʠʣʠʩʴ ʩʣʠʰʢʦʤ çʞʝʩʪʢʠʤʠè ʠ ʥʝʝʩʪʝʩʪʚʝʥʥʳʤʠ; 

- ʘʢʪʠʚʘʮʠʠ: ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ: LeakyReLU ʚ ʵʥʢʦʜʝʨʝ, ReLU ʚ ʜʝʢʦʜʝʨʝ, Tanh ʥʘ 

ʚʳʭʦʜʝ, ʜʣʷ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ: LeakyReLU. ʅʦʨʤʘʣʠʟʘʮʠʷ: BatchNorm ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʦ ʚʩʝʭ 

ʩʣʦʷʭ ʛʝʥʝʨʘʪʦʨʘ ʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʷ ʚʳʭʦʜʦʚ. Dropout: 

ʇʨʠʤʝʥʝʥ ʚ ʜʝʢʦʜʝʨʝ ʛʝʥʝʨʘʪʦʨʘ (ʥʘ ʫʨʦʚʥʷʭ upsampling) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0.5 ï ʚ ʮʝʣʷʭ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʠ ʙʦʨʴʙʳ ʩ ʧʝʨʝʦʙʫʯʝʥʠʝʤ; 
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- ʘʫʛʤʝʥʪʘʮʠʠ: ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ (50% ʚʝʨʦʷʪʥʦʩʪʠ), ʧʦʚʦʨʦʪ ʥʘ Ñ10Á, ʣʝʛʢʠʝ 

ʮʚʝʪʦʚʳʝ ʠʩʢʘʞʝʥʠʠ ʥʘ ʚʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ (satellite side). ɼʘʥʥʳʝ ʪʝʭʥʠʢʠ ʧʨʠʤʝʥʷʣʠʩʴ 

ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʦʙʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ; 

- ʯʘʩʪʦʪʘ ʩʦʭʨʘʥʝʥʠʷ ʤʦʜʝʣʝʡ: ʢʘʞʜʳʝ 10 ʵʧʦʭ ʛʝʥʝʨʠʨʦʚʘʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚʝʩʘ ʛʝʥʝʨʘʪʦʨʘ ʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʜ ʧʨʦʛʨʘʤʤʳ. 

 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʦʰʠʙʦʢ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʥʘ ʨʝʘʣʴʥʳʭ ʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ 

 

 
ʈʠʩ. 2. ɻʨʘʬʠʢ ʦʰʠʙʦʢ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ 

 

ʈʠʩʫʥʢʠ 1 ʠ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ ʛʝʥʝʨʘʪʦʨʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʝʨʘʪʦʨ ʥʘʫʯʠʣʩʷ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʝʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʘʣʝʝ, ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ 

ʥʘʯʠʥʘʝʪ ʧʣʘʚʥʦ ʫʙʳʚʘʪʴ ʠ ʩʭʦʜʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. ʅʘ 

ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʫʶ ʩʭʦʜʠʤʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʭʦʨʦʰʠʝ ʧʦʜʜʝʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ, ʘʥʘʣʠʟʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʠ ʜʨʫʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ. 
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ʄɸʈʂʐɽʁɼɽʈʉʂʆ-ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʅɸɹʃʖɼɽʅʀʗ ʅɸ 

ɻɽʆɼʀʅɸʄʀʏɽʉʂʆʄ ʇʆʃʀɻʆʅɽ ʇɸʆ çʊɸʊʅɽʌʊʔè ɺ ʅɽʌʊɽɼʆɹʓɺɸʖʑʀʍ 

ʈɸʁʆʅɸʍ ʊɸʊɸʈʉʊɸʅɸ 
 

ʉʘʭʘʫʪʜʠʥʦʚ ʈ.ɺ.1, ɻʠʣʘʝʚ ɼ.ʄ.2, ʂʫʟʴʤʠʥ ʖ.ʆ.3, ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ.4, ʈʘʭʤʘʪʫʣʣʠʥ ʄ.ʍ.5,  

ɿʘʛʨʝʪʜʠʥʦʚ ɸ.ɸ.6, ʂʦʤʘʨʦʚ ʈ.ɺ.7, ɹʘʭʪʠʘʨʦʚ ɺ.ʌ.8 

1,2 ʇʫʙʣʠʯʥʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʊʘʪʥʝʬʪʴè ʠʤ. ɺ. ɼ. ʐʘʰʠʥʘ 
3 ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ.ʐʤʠʜʪʘ ʈɸʅ 
4,6,7 ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
5 ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
8 ʆʆʆ çʅʇʂ ɻɽʆʇʆʃʀɻʆʅ ʂʌʋè 

 
 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʩʦʟʜʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ 

ʇɸʆ çʊʘʪʥʝʬʪʴè ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ ʊʘʪʘʨʩʪʘʥʘ ʩʝʪʠ ʩʝʡʩʤʦʩʪʘʥʮʠʡ, ʧʨʦʪʷʞʝʥʥʦʡ 

ʩʝʪʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ ʠ ʨʘʟʚʠʪʦʡ ʩʝʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 20-ʣʝʪʥʠʭ ʧʦʚʪʦʨʥʳʭ ʥʠʚʝʣʠʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʷʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʷ 

ʘʥʦʤʘʣʠʡ ʪʠʧʘ ɔ (ʣʦʢʘʣʴʥʳʭ ʦʩʝʜʘʥʠʡ), ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʦʥʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʧʨʦʪʷʞʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʟʤʝʥʝʥʠʡ 

ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʩʝʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚʳʷʚʣʝʥʳ ʜʝʬʦʨʤʘʮʠʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʣʘʥʝ ʜʣʷ ʜʚʫʭ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʡ ʚʳʩʦʪ ʦʜʥʦʛʦ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʝʪʦʜʘ ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ʈʘʟʚʝʨʥʫʪʘʷ ʩʝʪʴ ɻʅʉʉ ʩʪʘʥʮʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʧʨʠ ʧʦʠʩʢʝ, ʨʘʟʚʝʜʢʝ, ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʦʙʫʩʪʨʦʡʩʪʚʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʉʊʈʆɽʅʀʗ ʎʀʌʈʆɺʆʁ ʊʆʇʆɻʈɸʌʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʇʆɼɿɽʄʅʆɻʆ ɻɸɿʆʅɽʌʊɽʇʈʆɺʆɼɸ ɼʃʗ ʂʀʅɽʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʀɿʄɽʅɽʅʀʁ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʇʆʃʆɾɽʅʀʗ 
 

ʉʠʣʴʚʝʩʪʨʦʚ ʉ.ɸ.1 , ʂʦʤʘʨʦʚ ʈ.ɺ. 2, ʐʘʡʤʫʭʘʤʝʪʦʚ ʈ.ʈ.3  

1ʆʆʆ çɸʩʪʨʘʧʨʦʝʢʪè, ʛ. ʂʘʟʘʥʴ 
2,3 ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 

ɺʚʦʜʥʘʷ ʯʘʩʪʴ 

ʅʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʘ ʥʘ ʩʣʘʙʦʥʝʩʫʱʠʭ, ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʛʨʫʥʪʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʦʬʨ ʠ ʦʧʘʩʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ. ɸʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʦʞʝʥʠʡ ʤʝʭʘʥʠʢʠ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʦʩʪʨʦʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʫʛʦʤʫ ʨʘʟʜʝʣʫ ʤʝʭʘʥʠʢʠ (ʢʠʥʝʤʘʪʠʢʠ) ï ʢʠʥʝʤʘʪʠʢʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ [1, 2].  ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʦʜʟʝʤʥʦʛʦ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʘ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ.  

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ï ʧʦʜ 

ʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʦʥʠʤʘʶʪ ʬʦʨʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʜʠʘʛʨʘʤʤ, ʨʘʩʢʨʳʚʘʶʱʫʶ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʪʨʝʤʣʝʥʠʝʤ ʣʶʙʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢ 

ʧʝʨʝʭʦʜʫ ʚ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ [3]. 

ʉʝʛʤʝʥʪ - ʧʦʜ ʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʦʥʠʤʘʶʪ ʵʣʝʤʝʥʪ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʚʠʜʝ 

ʪʨʫʙʳ (ʠʣʠ ʫʯʘʩʪʦʢ ʤʝʥʴʰʝ ʜʣʠʥʳ ʪʨʫʙʳ), ʪʨʫʙʥʦʡ ʩʝʢʮʠʠ (ʫʯʘʩʪʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʚʘʨʝʥʥʳʭ 

ʚʩʪʳʢ ʥʝʩʢʦʣʴʢʠʭ ʪʨʫʙ) ʠʣʠ ʜʝʪʘʣʠ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʦʪʚʦʜ, ʪʨʦʡʥʠʢ, ʧʝʨʝʭʦʜ, ʦʧʦʨʳ ʠ ʪ.ʧ.) [3].  

ʎʠʬʨʦʚʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʎʊʄʊ) - ʤʘʩʩʠʚ 

ʪʦʯʝʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʪʨʘʩʩʫ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦ ʠʟʚʝʩʪʥʳʤ ʛʝʦʜʝʟʠʯʝʩʢʠʤ 

ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʚʳʩʦʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʘʪʝ ʩʨʝʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ [4]. 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ  

ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʆʙʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟʤʝʥʝʥʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʪʘʢʘʷ: ʩʙʦʨ ʜʘʥʥʳʭ, ʠʟʤʝʨʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 

ʩʝʛʤʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʎʊʄʊ, ʧʦʣʫʯʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʵʚʦʣʶʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʘ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʩʪʝʨʞʥʝʚʘʷ ʤʦʜʝʣʴ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʚʠʜʝ ʦʙʲʝʤʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʩ ʩʠʩʪʝʤʦʡ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦ ʧʠʢʝʪʘʞʫ ʪʨʘʩʩʳ. 

ʇʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʘ ʛʨʫʥʪ-ʪʨʫʙʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʩʘʤʦʡ ʩʝʙʝ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʠʜʫʪ ʧʦʩʪʦʷʥʥʦ. 

ʆʧʠʩʘʥʠʝ ʪʨʘʩʩʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʝʨʫʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, 
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ʤʝʪʦʜʘʤʠ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʠʥʩʧʝʢʮʠʠ, ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ. ɼʣʠʥʫ ʪʨʫʙʦʧʨʦʚʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʝʛʤʝʥʪʦʚ ʢʦʣʠʯʝʩʪʚʦʤ N (N ï ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ), 

ʠʤʝʶʱʠʭ ʫʟʣʳ ns . ʋʟʣʳ  ns  ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʩʝʛʤʝʥʪʘ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʨʝʜʠʥʝ ʝʛʦ 

ʜʣʠʥʳ, ʠʤʝʶʪ ʠʟʤʝʨʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ   ns , ʛʜʝ Ŭ- ʥʦʤʝʨ ʦʩʠ ʢʦʦʨʜʠʥʘʪ [3]. 

ʇʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʦʣʦʞʝʥʠʷ ʩʝʛʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ 

ʧʨʠʙʦʨʘʤʠ, ʤʝʪʦʜʘʤʠ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʠʥʩʧʝʢʮʠʠ, ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ; ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʷʶʪ ʪʝʢʫʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʛʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ.  

ʋʨʘʚʥʝʥʠʝ ʵʚʦʣʶʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʚʳʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩʤ. ʈʠʩ. 1): ʚ ʢʘʞʜʳʡ ʠʟ ʠʟʤʝʨʝʥʥʳʭ ʨʘʥʝʝ 

ʜʘʥʥʳʭ ʮʠʬʨʦʚʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝʦʤʝʪʨʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʛʣʘʞʠʚʘʝʪʩʷ ʢʫʩʦʯʥʦ-

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ï ʩʧʣʘʡʥʦʤ; ʜʘʣʝʝ ʧʦ ʥʘʙʦʨʘʤ ʩʧʣʘʡʥʦʚ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʚʳʚʦʜʷʪʩʷ 

ʫʨʘʚʥʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʭ ʧʦʣʠʥʦʤʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʘʪʴ ʵʚʦʣʶʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʚʳʯʠʩʣʠʪʴ 

ʧʨʦʛʥʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʝʡ  ʧʦ ʘʣʛʦʨʠʪʤʫ ʦʙʦʙʱʝʥʥʦʛʦ ʬʠʣʴʪʨʘ 

ʂʘʣʴʤʘʥʘ [3]. 

ʇʦ ʧʨʦʛʥʦʟʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʩʝʛʤʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʛʥʦʟʥʳʡ ʩʧʣʘʡʥ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʠ ʚʳʯʠʩʣʷʶʪ 

ʚʝʣʠʯʠʥʫ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʥʦʟʘ. ʆʧʨʝʜʝʣʷʶʪ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʘʢ ʨʘʟʥʦʩʪʴ ʧʨʦʛʥʦʟʥʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ 

ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʬʦʨʤʠʨʫʶʪ ʦʪʯʝʪ, ʩʦʜʝʨʞʘʱʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʥʦʟʘ ʠ 

ʧʦʢʘʟʘʪʝʣʴ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʴ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ ʢʘʢ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ ʬʦʨʤʘʣʠʟʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ.  

ʇʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʎʊʄʊ ʩʦʟʜʘʝʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ [4]. ɿʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʪʥʦʩʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʨʝʜʫʮʠʨʦʚʘʥʥʘʷ ʥʘ ʨʝʬʝʨʝʥʮ-

ʵʣʣʠʧʩʦʠʜ ʂʨʘʩʦʚʩʢʦʛʦ, ʠ ʩʦʜʝʨʞʘʱʘʷ ʪʦʯʢʫ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʥʘʯʘʣʴʥʦʛʦ ʧʫʥʢʪʘ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ï ʥʘʩʦʩʥʦʡ/ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ.  

ʊʘʢ ʢʘʢ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʦʜʦʣʴʥʳʝ ʦʨʠʝʥʪʠʨʳ: ʩʚʘʨʥʳʝ ʰʚʳ, ʵʣʝʤʝʥʪʳ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʤʝʪʢʠ ï ʦʙʳʯʥʦ ʥʝʜʦʩʪʫʧʥʳ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʠʟʤʝʨʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʧʨʦʜʦʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. ɿʘʜʘʯʘ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ 

ʧʨʦʜʦʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʨʝʰʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʤʥʠʤʳʭ ʦʩʝʡ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɿʘ ʛʣʦʙʘʣʴʥʫʶ 

ʦʩʴ ʪʨʘʩʩʳ ʧʨʠʥʠʤʘʝʪʩʷ ʣʫʯ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʫʥʢʪʘ ʜʦ ʢʦʥʝʯʥʦʛʦ (ʩʣʝʜʫʶʱʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʥʘʩʦʩʥʘʷ/ʢʦʤʧʨʝʩʩʦʨʥʘʷ ʩʪʘʥʮʠʷ, ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ), ʟʘ ʦʩʴ ʪʨʫʙʦʧʨʦʚʦʜʘ ï ʦʩʝʚʘʷ ʣʠʥʠʷ 

ʪʨʫʙʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʱʝʤʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʘʩʩʳ (ʟʘʜʚʠʞʢʠ, 

ʘʥʢʝʨʥʳʝ ʢʨʝʧʣʝʥʠʷ ʠ ʪ.ʧ.) ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʛʨʫʧʧʦʚʳʝ ʠ ʣʦʢʘʣʴʥʳʝ 

ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʨʦʜʦʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʧʨʷʤʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ (ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ) ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʷ ʵʢʩʪʨʝʤʫʤʦʚ ʦʪʢʣʦʥʝʥʠʷ ʦʩʝʚʦʡ ʣʠʥʠʠ ʪʨʫʙʳ ʦʪ 

ʛʣʦʙʘʣʴʥʦʡ (ʠʣʠ ʜʨʫʛʦʡ, ʧʨʠ ʥʘʣʠʯʠʠ) ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʪ.ʝ.  ʫʯʘʩʪʢʦʚ ʩ ʭʘʨʘʢʪʝʨʥʦʡ 

ʢʨʠʚʠʟʥʦʡ.  
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ʇʦʠʩʢ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʦʩʠ ʧʦʜʟʝʤʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʇʦʠʩʢ ʧʦʜʟʝʤʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʳʧʦʣʥʷʶʪ ʪʨʘʩʩʦʧʦʠʩʢʦʚʳʤ ʢʦʤʧʣʝʢʪʦʤ, 

ʚʢʣʶʯʘʶʱʠʤ ʛʝʥʝʨʘʪʦʨ ʠ ʣʦʢʘʪʦʨ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʫʢʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙ ʥʘʚʝʜʝʥʠʷ ʪʦʢʘ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ, Ύʚʣʷʶʱʫʶʩʷ ʧʨʦʚʦʜʥʠʢʦʤ. ʇʦʜʢʣʶʯʝʥʠʝ 

ʛʝʥʝʨʘʪʦʨʘ ʚʳʧʦʣʥʷʶʪ ʧʨʷʤʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ (ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ) ʝʩʣʠ ʝʩʪʴ ʚʳʭʦʜ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʣʠʙʦ ʩʚʷʟʴ ʩ ʪʨʫʙʦʡ (ʂʀʂ, ʟʘʜʚʠʞʢʘ ʠ ʪ.ʜ.). ɺ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷʤʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʢ ʪʨʫʙʝ, ʥʘʚʝʜʝʥʠʝ ʪʦʢʘ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʥʜʫʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʧʦ ʨʘʤʢʝ), ʨʘʩʧʦʣʦʞʠʚ ʛʝʥʝʨʘʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘʜ ʪʨʫʙʦʡ ʥʘ ʟʝʤʣʝ. ʆʩʫʱʝʩʪʚʣʷʷ ʧʦʠʩʢ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʠ ʪʨʫʙʳ ʠ ʛʣʫʙʠʥʳ ʝʝ ʟʘʣʦʞʝʥʠʷ ʜʦ ʮʝʥʪʨʘ ʪʨʫʙʳ. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 2-5 ʩʤ. 

ʂʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʷ ɻʅʉʉ 

(ɻʣʦʙʘʣʴʥʳʝ ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʉʧʫʪʥʠʢʦʚʳʝ ʉʠʩʪʝʤʳ) ʧʨʠʝʤʥʠʢʦʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʣʠʙʦ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʪʦʯʝʢ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ (ʨʝʧʝʨʘʤʠ). ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʨʝʧʝʨʦʚ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʫʥʢʪʦʚ ɻɻʉ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɻʝʦʜʝʟʠʯʝʩʢʘʷ 

ʉʝʪʴ) ʠ ɻʅʉ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʅʠʚʝʣʠʨʥʘʷ ʉʝʪʴ). ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ɻʅʉʉ ʠ 

ʪʘʭʝʦʤʝʪʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 5-10 ʤʤ ʚ ʧʣʘʥʝ ʠ ʧʦ ʚʳʩʦʪʝ.  

ʆʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

- ʦʰʠʙʢʘ ʧʦʠʩʢʘ ʦʩʠ ʪʨʫʙʳ ʪʨʘʩʩʦʠʩʢʘʪʝʣʝʤ Ñ 2 - 5 ʩʤ; 

- ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʧʝʨʘ Ñ 0.5 - 1 ʩʤ; 

- ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʨʝʧʝʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʫʥʢʪʦʚ ɻɻʉ  Ñ 1 - 5 ʩʤ; 

ʆʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

- ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʪʨʫʙʳ ʪʨʘʩʩʦʠʩʢʘʪʝʣʝʤ  Ñ 10-20 ʩʤ; 

- ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʤʝʪʢʠ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʧʝʨʘ Ñ 0.5 - 1 

ʩʤ; 

- ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʤʝʪʢʠ ʨʝʧʝʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʫʥʢʪʦʚ ɻʅʉ  Ñ 1 - 2 ʩʤ. 

ʉʫʤʤʘʨʥʘʷ ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 4 ï 11 ʩʤ, ʦʪʤʝʪʦʢ ï 12 ï 23 ʩʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʢʠʥʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʦʚ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʳ ʚ 2-3 ʨʘʟʘ, ʧʦʵʪʦʤʫ ʚ ʭʦʜʝ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʦʰʠʙʢʠ 

ʠʟʤʝʨʝʥʠʷ.  

ɺʳʚʦʜʳ 

ʇʦʩʪʨʦʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʦ ʥʘ ʫʩʣʦʚʥʦʤ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʜʣʠʥʳ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʩʝʛʤʝʥʪʳ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʠʭ ʢʦʦʨʜʠʥʘʪ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʷʚʠʪʴ ʵʚʦʣʶʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʩʝʛʤʝʥʪʦʚ ʠ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʘ ʚ ʮʝʣʦʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʦʚʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʨʘʪʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʨʝʤʦʥʪ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʘʥʘʣʠʟ ʩ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʩʝʛʤʝʥʪʳ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʴ - 

ʥʝʦʙʭʦʜʠʤʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʩʝʛʤʝʥʪʦʚ, ʥʦ ʠ ʧʨʦʜʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʫʯʘʩʪʢʦʚ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʢʨʠʚʠʟʥʦʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʢʠʥʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʘ. 
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ʄʆʅʀʊʆʈʀʅɻ ʉʄɽʑɽʅʀʁ ʊɽʍʅʆɻɽʅʅʓʍ ʆɹʒɽʂʊʆɺ ʄɽʊʆɼʆʄ 

ʈɸɼɸʈʅʆʁ ʀʅʊɽʈʌɽʈʆʄɽʊʈʀʀ 
 

ɹʫʣʘʪʦʚʘ ʃ.ʀ., ʅʘʟʘʨʦʚ ʈ.ʈ. 

ʆʆʆ çʕʨʠʜʘʥè 

 

 

ʊʝʭʥʦʛʝʥʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜʚʝʨʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʥʝʰʥʠʤ 

ʥʘʛʨʫʟʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʟʚʘʥʥʳʭ ʩʤʝʱʝʥʠʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʚʳʚʦʜʘ ʝʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʚ ʩʤʝʱʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʦʢʨʫʞʘʶʱʝʛʦ ʛʨʫʥʪʘ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʨʠʟʥʘʢʠ ʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. ʊʨʘʜʠʮʠʦʥʥʦ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʜʦʙʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʪʨʫʜʦʝʤʢʠʤʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʦʥʠʪʦʨʠʥʛ ʜʝʬʦʨʤʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʜʘʨʥʦʡ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʧʨʦʜʚʠʥʫʣʩʷ ʦʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨ ʨʘʜʘʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ  ʜʦ 

ʘʥʘʣʠʟʘ ʤʥʦʛʦʪʝʤʧʦʨʘʣʴʥʳʭ  ʨʷʜʦʚ ʨʘʜʘʨʥʳʭ ʩʥʠʤʢʦʚ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʙʳʣʦ ʫʤʝʥʴʰʝʥʠʝ 

ʘʨʪʝʬʘʢʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʘʥʦʤʘʣʠʷʤʠ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʜʝʨʞʢʠ, ʦʰʠʙʢʘʤʠ ʦʨʙʠʪʳ ʠ ʧʦʪʝʨʝʡ 

ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʜʝʬʦʨʤʘʮʠʡ. ʄʝʪʦʜ 

ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ (PSI) ʚ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʦʣʟʥʝʡ ʩ ʜʝʮʠʤʝʪʨʦʚʳʤʠ 

ʩʤʝʱʝʥʠʷʤʠ, ʪʘʢ ʠ ʦʩʝʜʘʥʠʷʤʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦ ʩʤʝʱʝʥʠʷʤʠ 2-3 ʤʤ (Ferretti, et al., 

2001). ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʥʘʙʦʨʘ ʨʘʜʘʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘʜ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʦʙʣʘʩʪʴʶ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʠʢʩʝʣʠ, 

ʠʤʝʶʱʠʝ ʩʠʣʴʥʦʝ ʠ ʧʦʩʪʦʷʥʥʦʡ ʦʪʨʘʞʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʥʘ 

ʨʘʜʘʨʥʦʤ ʩʥʠʤʢʝ, ʥʘʟʳʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʦʪʨʘʞʘʪʝʣʷʤʠ. ʆʙʳʯʥʦ ʪʦʯʢʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʦʪʨʘʞʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʦʙʲʝʢʪʳ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʪʘʢ ʠ  ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʝʪʦʜ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ 

ʂʘʟʘʥʴ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʄ-12. ʈʘʜʘʨʥʳʝ ʩʥʠʤʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʧʫʪʥʠʢʦʤ Sentinel-

1A ʠ Sentinel-1ʉ (ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ) ʠ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ 

ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʇʆ (Snap, StamPS).  

ɼʣʷ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩ ʘʧʨʝʣʷ 2023 

ʧʦ ʠʶʣʴ 2025 ʛʦʜ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʫ ʨʷʜʘ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʦʙʥʦ 

ʦʧʠʩʘʥʳ ʜʘʣʝʝ. 
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1. ʊʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʩʢʦʛʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ (ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ ʛ. ʂʘʟʘʥʠ) 

 
ʈʠʩ. 1. ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʠ ʛʨʘʬʠʢʠ ʩʤʝʱʝʥʠʷ ʜʣʷ 1 ʪʦʯʢʠ ʩ ʚʝʣʠʯʠʥʦʡ ʩʤʝʱʝʥʠʷ -11 ʤʤ ʠ 2 ʪʦʯʢʠ: -7 ʤʤ. 

 

ɼʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʣʘʩʪʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ. ʅʘ 

ʛʨʘʬʠʢʘʭ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ (ʨʠʩʫʥʦʢ 1) ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ. ɼʘʥʥʳʡ ʬʘʢʪ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ ʠʤʝʶʪ ʤʝʩʪʦ 

ʧʨʦʮʝʩʩʳ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 17 ʦʢʪʷʙʨʷ 2023 ʛʦʜʘ ʩʤʝʱʝʥʠʷ ʨʝʟʢʦ 

ʠʟʤʝʥʠʣʠ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ. 

2. ʂʨʝʤʣʝʚʩʢʘʷ ʜʘʤʙʘ (ʣʝʚʳʡ ʙʝʨʝʛ ʨ. ʂʘʟʘʥʢʘ) 
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ʈʠʩ. 2. ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʨʘʟʚʷʟʢʠ ʢʨʝʤʣʝʚʩʢʦʡ ʜʘʤʙʳ, 

ʠ ʛʨʘʬʠʢʠ ʩʤʝʱʝʥʠʷ ʜʣʷ ʪʦʯʝʢ ʪʨʝʭ ʦʙʣʘʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ 

ʀʟ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ (ʨʠʩʫʥʦʢ 2) 

ʚʠʜʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ ʜʣʷ ʦʙʣʘʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʂʨʝʤʣʝʚʩʢʦʡ 

ʜʘʤʙʝ. ɼʘʥʥʳʡ ʬʘʢʪ, ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʨʝʜʥʝʝ ʩʤʝʱʝʥʠʝ ʜʣʷ 

ʪʨʝʭ ʦʙʣʘʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ -6 ʤʤ, -6 ʤʤ, -7 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. 

3. ʊʝʨʨʠʪʦʨʠʷ ʤʫʟʝʷ ʟʘʧʦʚʝʜʥʠʢʘ çʂʘʟʘʥʩʢʠʡ ʢʨʝʤʣʴè. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ 

(ʨʠʩ.3) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ ʯʪʦ ʜʣʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʨʝʧʦʩʪʥʦʡ ʩʪʝʥʳ ʂʘʟʘʥʩʢʦʛʦ 
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ʢʨʝʤʣʷ ʥʘʙʣʶʜʘʶʪʩʷ ʩʤʝʱʝʥʠʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ ʖʅɽʉʂʆ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ. 

ʈʠʩ.3 ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʂʘʟʘʥʩʢʦʛʦ ʢʨʝʤʣʷ, ʠ ʛʨʘʬʠʢʠ 

ʩʤʝʱʝʥʠʷ ʜʣʷ ʪʦʯʝʢ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ 1 ʩ ʚʝʣʠʯʠʥʦʡ ʩʤʝʱʝʥʠʷ -11 ʤʤ ʠ 2: -7 ʤʤ. 

 

4. ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ çMillenium clinicè (ʅʦʚʦ-ʉʘʚʠʥʦʚʩʢʠʡ ʨʘʡʦʥ) 

ʈʠʩ.4 ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʟʜʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʮʝʥʪʨʘ, ʠ ʛʨʘʬʠʢ ʩʤʝʱʝʥʠʷ ʪʦʯʢʠ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ. 

 

ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ, ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʛʨʫʥʪʘʭ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʣʘʩʪʴ ʟʥʘʯʠʤʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ (ʚʳʜʝʣʝʥʘ 

ʩʠʥʠʤ ʮʚʝʪʦʤ) ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʥʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʦ -6 ʤʤ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. ɻʨʘʬʠʢ ʩʤʝʱʝʥʠʷ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʦʪʨʘʞʘʪʝʣʷ ʚʳʷʚʠʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ. 

5. ʋʣʠʮʘ ʇʝʪʝʨʙʫʨʛʩʢʘʷ (ɺʘʭʠʪʦʚʩʢʠʡ ʨʘʡʦʥ) 
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ʈʠʩ. 5. ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʟʜʘʥʠʡ ʧʦ ʫʣʠʮʝ 

ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʠ ʛʨʘʬʠʢ ʩʤʝʱʝʥʠʷ ʪʦʯʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʦʪʨʘʞʘʪʝʣʷ ʠʟ 2 ʦʙʣʘʩʪʠ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʩʤʝʱʝʥʠʝʤ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

 

ʅʘ ʫʣʠʮʝ ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʨʠ ʦʙʣʘʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

(ʨʠʩʫʥʦʢ 5). ʇʝʨʚʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʩʤʝʱʝʥʠʝ ï 5 ʤʤ, ʚʪʦʨʘʷ ʦʙʣʘʩʪʴ ï 8 ʤʤ ʠ ʪʨʝʪʴʷ 

ʦʙʣʘʩʪʴ ï 5 ʤʤ. ɺʪʦʨʘʷ ʦʙʣʘʩʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʬʦʨʤʘʮʠʷʤ ʚʠʜʠʤʦ ʧʦ ʧʨʠʯʠʥʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɾʂ çɿʘʨʷè. ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 5 ʚʠʜʥʦ, ʯʪʦ ʪʨʝʥʜ ʩʤʝʱʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʠ ʥʘʯʠʥʘʷ ʩ 8 ʤʘʷ 2024 ʛʦʜʘ ʚʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʭʦʜʠʪ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʦʙʣʘʩʪʴ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʝʪʦʜʦʤ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʷʞʝʥʥʦʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʤʦʥʠʪʦʨʠʥʛ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ ʜʣʷ 4 ʵʪʘʧʘ ʘʚʪʦʜʦʨʦʛʠ ʄ-12 çɺʦʩʪʦʢè ʚ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʧʨʦʝʢʪʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʦʥʳ ʢʘʨʩʪʦʚʳʭ ʷʚʣʝʥʠʡ ʠ ʙʳʣʦ ʙʳ ʠʥʪʝʨʝʩʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʄʦʥʠʪʦʨʠʥʛ ʫʯʘʩʪʢʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʟʘ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ 2023 ʧʦ ʠʶʣʴ 2025 

ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

ʈʠʩ.6 ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ 4 ʵʪʘʧʘ ʘʚʪʦʜʦʨʦʛʠ ʄ-12 
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ʅʘ ʫʯʘʩʪʦʢ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 123 ʢʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 3845 ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʷ 

(ʨʠʩʫʥʦʢ 6) ʠ ʥʘ ʢʘʞʜʳʡ ʢʠʣʦʤʝʪʨ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʧʦʣʫʯʝʥʦ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ 30 ʪʦʯʝʢ 

ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʝʥʠʡ. ʊʘʢʘʷ ʧʣʦʪʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʦʙʲʝʢʪ. ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥ ʫʯʘʩʪʦʢ ʜʦʨʦʛʠ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʧʣʦʪʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ. 

ʈʠʩ. 7. ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʦʪʨʘʞʘʪʝʣʠ ʤʘʣʦʡ ʯʘʩʪʠ ʘʚʪʦʜʦʨʦʛʠ ʄ-12. 

 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʥʝ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷ. 

ɺʝʣʠʯʠʥʳ ʧʦʣʫʯʝʥʥʳʭ ʩʨʝʜʥʠʭ ʩʤʝʱʝʥʠʡ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 0.3 ʤʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʪʠʚʦʢʘʨʩʪʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʷʚʣʝʥʠʷʤ. 

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʦʜʦʤ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʪʝʨʝʩʘ ʠ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (ʦʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʧʨʦʡʪʠ 4-5 ʜʥʝʡ) ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʮʝʣʦʛʦ ʛʦʨʦʜʘ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 500 ʢʚ.ʢʤ. ʠʣʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʚ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ. ʇʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʩʤʝʱʝʥʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ, ʚʳʧʦʣʥʷʪʴ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʟʘ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʘ ʠ ʦʧʝʨʘʪʠʚʥʦ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ. ɺ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʪʝʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʥʘʯʠʤʳʭ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʋʇʈɸɺʃɽʅʀɽ ʀʅʌʆʈʄɸʎʀɽʁ ʆɹ ʆɹʒɽʂʊɸʍ ɻɸɿʀʌʀʂɸʎʀʀ ʈɽɻʀʆʅɸ ʅɸ 

ɹɸɿɽ ɻʀʉʆɻɼ 
 

ɺʠʣʴʜʘʥʦʚʘ ʈ.ʀ., ʊʝʨʝʥʴʪʝʚʘ ʖ.ɽ. 

ʆʆʆ çɻʀʉɻʀʉè 

 
 

ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʘʟʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʦʚ ʫʧʨʘʚʣʝʥʠʝ 

ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. ʈʘʟʨʦʟʥʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʫʩʪʘʨʝʚʰʠʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʦʰʠʙʢʘʤ ʠ ʟʘʜʝʨʞʢʘʤ. 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ Geometa ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʦʙʲʝʜʠʥʷʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʬʫʥʢʮʠʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʆʥʘ ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʫʶ ʙʘʟʫ, ʚʢʣʶʯʘʶʱʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʜʦʢʫʤʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʧʨʦʝʢʪʳ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʰʠʙʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʠʥʞʝʥʝʨʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ. ʇʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʟʘʛʨʫʞʘʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ ʚ 

ʩʠʩʪʝʤʫ, ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ, ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʫʩ ʠ ʧʦʣʫʯʘʪʴ ʨʝʰʝʥʠʷ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ. ʇʣʘʪʬʦʨʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʢʪʫʘʣʴʥʫʶ ʙʘʟʫ ʩʭʝʤ ʠʥʞʝʥʝʨʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʦʣʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʊʘʢʞʝ Geometa ʨʝʰʘʝʪ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʜʘʯʠ ʨʝʛʠʦʥʘ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ 

ʦʙʲʝʢʪʦʚ ʛʘʟʠʬʠʢʘʮʠʠ ʚ ʙʘʟʫ ɻʀʉʆɻɼ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 

ʦʪ 10 ʩʝʥʪʷʙʨʷ 2016 ʛ. ˉ 903 çʆ ʧʦʨʷʜʢʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʛʘʟʠʬʠʢʘʮʠʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡè ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 21 ʬʝʚʨʘʣʷ 2019 ʛʦʜʘ ˉ179 çʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʕʪʠ ʩʭʝʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʪʘʢ ʠ 

ʧʣʘʥʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ð 

çʇʨʦʛʨʘʤʤʘ ʛʘʟʠʬʠʢʘʮʠʠè. ɼʣʷ ʢʘʞʜʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʪʘʣʦʛ, ʚʢʣʶʯʘʶʱʠʡ ʜʚʝ ʢʘʨʪʳ: ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʛʘʟʠʬʠʢʘʮʠʠ ʠ ʧʣʘʥʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʳʭ: 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʚʦʜʠʣʘʩʴ ʢ ʝʜʠʥʦʤʫ ʚʠʜʫ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩ. 1. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʧʦʜʩʠʩʪʝʤʳ çʇʨʦʛʨʘʤʤʘ ʛʘʟʠʬʠʢʘʮʠʠè 

 

ɼʘʣʝʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʧʦ ʪʠʧʘʤ ʦʙʲʝʢʪʦʚ: ʩʪʘʥʮʠʠ 

ʧʦʜʟʝʤʥʦʛʦ ʭʨʘʥʝʥʠʷ ʛʘʟʘ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʛʘʟʦʧʨʦʚʦʜʳ, 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʧʫʥʢʪʳ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩʫʥʦʢ 2). ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ ʛʠʙʢʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʘʨʪʦʡ: ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʩʣʦʠ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ. 

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʦʝʚ ʧʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʩʣʦʷʤ 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʩʣʦʠ ð ʥʝ ʦʙʷʟʘʪʝʣʴʥʳʡ, ʘ ʦʧʮʠʦʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ. 

ʊʘʢʞʝ ʨʘʟʣʠʯʥʘʷ ʩʪʠʣʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦʤʦʛʘʝʪ 

ʚʠʟʫʘʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʦʩʪʦʷʥʠʝ ʛʘʟʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ  

ʨʘʟʚʠʪʠʷ (ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩ. 3. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʛʘʟʠʬʠʢʘʮʠʠ ʥʘ ʢʘʨʪʝ 

 

ɼʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʦʪʢʨʳʪ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ɸʆ çɻʘʟʧʨʦʤè, ʘ ʦʙʥʦʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʘʞʜʳ ʚ ʛʦʜ ʠʣʠ ʧʦ ʤʝʨʝ ʫʪʚʝʨʞʜʝʥʠʷ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʛʘʟʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʠ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʘʥʦʚʷʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʘʟʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʘ. 
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ɸʅɸʃʀɿ ʆʅʃɸʁʅ-ʉɽʈɺʀʉʆɺ ʆɹʈɸɹʆʊʂʀ ɸʈʍʀɺʅʓʍ ʉʇʋʊʅʀʂʆɺʓʍ 

ʀɿʄɽʈɽʅʀʁ 
 

ɹʦʨʠʩʦʚ ʃ.ʊ., ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ.  

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè

 
 

ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʚʥʝʜʨʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ɻʅʉʉ) 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʉʂ-42, ʉʂ-63, ʉʂ-

95. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʯʸʪʘʭ ʦ ʩʦʟʜʘʥʠʠ ʦʧʦʨʥʦʡ ʤʝʞʝʚʦʡ ʩʝʪʠ 2-ʛʦ ʢʣʘʩʩʘ (ʆʄʉ-2) ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ (2003-2006 ʛʛ.) ʦʪʩʫʪʩʪʚʫʝʪ ʛʣʦʙʘʣʴʥʘʷ ʧʨʠʚʷʟʢʘ ʧʫʥʢʪʦʚ, ʠʤʝʝʪʩʷ ʩʚʷʟʴ ʪʦʣʴʢʦ ʩ 

ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʢʦʥʮʝʧʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʦʩʢʦʚʩʢʦʡ 

ʛʦʨʦʜʩʢʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (1995-1996 ʛʛ.) ʫʢʘʟʘʥʦ, ʯʪʦ ʫʨʘʚʥʠʚʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʵʪʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʜʝʣʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. ʄɻɻʉ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʣʘʩʴ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʢʘʜʘʩʪʨʘ [3]. ʉʘʤʘ ʤʝʞʝʚʘʷ ʩʝʪʴ ʄʦʩʢʚʳ ʠʤʝʝʪ ʧʨʠʚʷʟʢʫ ʢ ʛʣʦʙʘʣʴʥʦʡ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʀʟ-ʟʘ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ, 

ʦʪʩʫʪʩʪʚʠʷ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ, ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʮʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ-ʘʩʪʨʦʥʦʤʦ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ (ʌɸɻʉ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ (IGS) ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ. 

ʈʘʥʝʝ ʧʝʨʝʜ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʧʫʥʢʪʦʚ ʢʘʨʢʘʩʥʳʭ ʩʝʪʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʆʄʉ-2 ʈʊ, ʘʧʨʦʙʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʙʨʘʙʦʪʢʠ 

ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʟʘʢʣʶʯʝʥʠʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʠ 

ʦʧʠʩʘʥʘ ʚ ʧʫʙʣʠʢʘʮʠʠ [2], ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʘ ʚ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʝ [1]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ ʚʨʝʤʝʥʥʳʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ɺɹʉ) ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʦʜʦʤ PPP. ʋʨʘʚʥʠʚʘʥʠʝ ʠ ʧʨʠʚʷʟʢʘ ʧʫʥʢʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʝʤʥʦʡ 

ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ITRF2014, ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʵʧʦʭʝ ʥʘ 1 ʷʥʚʘʨʷ 2010 

ʛʦʜʘ. ʆʧʨʝʜʝʣʠʚ ʚʳʩʦʢʦʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ɺɹʉ ʥʘ ʢʘʞʜʳʡ ʠʟ ʧʨʦʝʢʪʦʚ, ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ 

ʧʨʠʚʷʟʢʫ ʧʫʥʢʪʦʚ ʢʘʨʢʘʩʥʳʭ ʩʝʪʝʡ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʩ ʪʦʯʥʦʩʪʴʶ ʚʟʘʠʤʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ 2-4 ʩʤ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʫʨʘʚʥʠʚʘʥʠʠ ʩʝʪʝʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʥʣʘʡʥ-ʩʣʫʞʙʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʂʘʢʠʝ 

ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʜʫʢʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʜʘʥʥʳʤʠ ʩʝʨʚʠʩʘʤʠ. 

Precise Point Positioning (PPP) ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʩʧʦʣʴʟʫʷ ʦʜʠʥ ʧʨʠʸʤʥʠʢ ʠ ʪʦʯʥʳʝ ʘʧʦʩʪʝʨʠʦʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʦʨʙʠʪ ʠ ʯʘʩʦʚ ʩʧʫʪʥʠʢʦʚ, ʫʜʘʸʪʩʷ ʜʦʩʪʠʯʴ ʪʦʯʥʦʩʪʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ʉʫʪʴ ʤʝʪʦʜʘ 

PPP ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʧʨʘʚʢʠ ʚʥʦʩʷʪʩʷ ʥʝ ʚ ʬʘʟʦʚʳʝ ʠʟʤʝʨʝʥʠʷ, ʘ ʚ ʧʘʨʘʤʝʪʨʳ ʦʨʙʠʪ 

ʠ ʯʘʩʦʚ [4].  
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ʊʘʙʣʠʮʘ ˉ1 

ʂʨʘʪʢʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʩʝʨʚʠʩʦʚ ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ 

 

 

ʅʘʟʚʘʥʠʝ ʇʆ 

Bernese GNSS 

Software 
CSRS-PPP OPUS AUSPOS 

ʈʘʟʨʘʙʦʪʯʠʢ 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ 

ɹʝʨʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

(AIUB) 

ʂʘʥʘʜʩʢʘʷ 

ʛʝʦʜʝʟʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ (CGS) 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʛʝʦʜʝʟʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ (NGS) 

Geoscience 

Australia 

ɻʦʜ ʥʘʯʘʣʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
90-ʝ ʛʛ. XX ʚ. 2003 ʛ. 2001 ʛ. 2001 ʛ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʞʠʤʘ 

çʉʪʘʪʠʢʘè 
ɼʘ ɼʘ ɼʘ ɼʘ 

ʆʙʨʘʙʦʪʢʘ ʨʝʞʠʤʘ 

çʂʠʥʝʤʘʪʠʢʘè 
ɼʘ ɼʘ ʅʝʪ ʅʝʪ 

ʇʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ 5.4 5 - 3.0 

ʄʠʥʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ 
1 ʯʘʩ 1 ʯʘʩ 2 ʯʘʩʘ 1 ʯʘʩ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ ʦʙʨʘʙʦʪʢʠ ʤʝʪʦʜʦʤ PPP ʚ ʩʚʦʠʭ ʨʝʰʝʥʠʷʭ 

ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʣʠʟʘʮʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʟʝʤʥʦʛʦ ʨʝʬʝʨʝʥʮʥʦʛʦ ʢʘʨʢʘʩʘ (International 

Terrestrial Reference Frame - ITRF) 2020 ʛʦʜʘ (ʜʘʣʝʝ ITRF2020), ʘ ʪʘʢʞʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ. ʆʙʨʘʙʘʪʳʚʘʷ ʘʨʭʠʚʥʳʝ ɻʅʉʉ ʠʟʤʝʨʝʥʠʷ, ʤʳ ʦʙʨʘʱʘʣʠʩʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʩʝʨʚʠʩʘʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ˉ1. 

ʀʤʝʥʥʦ ʵʪʠ ʩʝʨʚʠʩʳ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʣʷ ʘʨʭʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ, ʥʘʧʨʠʤʝʨ, Magic GNSS, Wizard Project, 

Trimble-RTX ʠ ʜʨ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʩʣʝʜʥʠʡ ʥʝ ʠʤʝʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʫʟʢʠ 

ʥʘ ʩʝʨʚʝʨ RINEX ʬʘʡʣʦʚ ʩʪʘʨʰʝ 2011 ʛʦʜʘ. ʈʷʜ ʩʝʨʚʠʩʦʚ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʦʩʩʠʡʩʢʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ The Bernese GNSS Software ʨʘʟʨʘʙʦʪʘʥʦ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ɹʝʨʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (AIUB) ʚ ʐʚʝʡʮʘʨʠʠ. ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʧʦʩʪʦʙʨʘʙʦʪʢʝ. ʇʆ ʦʪ ɹʝʨʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʧʦʩʦʙʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʜʦʚʳʭ ʠ ʬʘʟʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʦ ʩʧʫʪʥʠʢʦʚ GPS ʠ 

ɻʃʆʅɸʉʉ. ʈʝʰʝʥʠʷ PPP ʩ ʬʘʟʦʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩʚʦʙʦʜʥʳ ʦʪ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤ ʵʪʘʣʦʥʦʚ 

ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʬʘʟʦʚʳʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ 

ʧʦʛʣʦʱʘʶʪ ʤʝʞʩʠʩʪʝʤʥʳʝ ʨʘʟʣʠʯʠʷ. ɼʣʷ PPP ʩ ʢʦʜʦʚʳʤʠ ʜʘʥʥʳʤʠ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʝʞʯʘʩʪʦʪʥʳʭ ʩʤʝʱʝʥʠʡ ʩʠʛʥʘʣʘ ʧʨʠʸʤʥʠʢʘ.  
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Bernese GNSS ʠʤʝʝʪ ʢʘʢ ʥʘʫʯʥʦʝ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ɽʛʦ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʮʝʣʝʡ ʛʝʦʜʝʟʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ. ʂ ʧʨʠʤʝʨʫ, ʫʯʸʪ ʚʣʠʷʥʠʷ ʧʨʝʮʝʩʩʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʜʨ. ʇʆ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʦʙʨʘʙʦʪʢʠ, ʪʘʢʠʭ ʢʘʢ 

ɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪ CODE (Center for Orbit Determination in 

Europe) ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʣʦʙʘʣʴʥʳʭ (IGS) ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ (EUREF/EPN) 

ʦʧʦʨʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ. Bernese GNSS ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 2011 ʛʦʜʘ (ɻʉʂ-2011). 

ʀʩʪʦʨʠʷ Bernese GNSS ʥʘʯʘʣʘʩʴ ʝʱʸ ʚ 90-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. ʉ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʪʦ 

ʚʨʝʤʷ ʩʠʩʪʝʤʳ GPS ʇʆ Bernese ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦʩʴ. ɺ 2022 ʛʦʜʫ ʙʳʣʘ 

ʘʥʦʥʩʠʨʦʚʘʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ 5.4, ʚ ʢʦʪʦʨʦʡ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʡ ʬʫʥʢʮʠʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦ ʩʧʫʪʥʠʢʦʚ Galileo, ʪʦʛʜʘ ʢʘʢ ʜʦ ʵʪʦʛʦ Bernese ʤʦʛ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʦʣʴʢʦ 

ʠʟʤʝʨʝʥʠʷ ʩ GPS/ɻʃʆʅɸʉʉ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʤʫ ʩʘʡʪʫ ʜʘʥʥʦʛʦ ʇʆ, ʩʪʦʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʮʝʥʟʠʠ ʩʦʩʪʘʚʣʷʝʪ 12 000 ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ. ɺ ʵʪʫ ʩʪʦʠʤʦʩʪʴ ʚʭʦʜʠʪ 

ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʜʚʫʭ ʯʝʣʦʚʝʢ ʚ ɹʝʨʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʐʚʝʡʮʘʨʠʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʝʨʝʝʟʜʘ ʠ ʧʨʦʞʠʚʘʥʠʷ). ʃʠʮʝʥʟʠʷ ʙʝʩʩʨʦʯʥʘʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʉʪʦʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʜʦ ʥʦʚʦʡ ʚʝʨʩʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʠʮʝʥʟʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 2 000 ʰʚʝʡʮʘʨʩʢʠʭ ʬʨʘʥʢʦʚ. ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ ʮʝʥʳ, ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʪʨʝʙʫʝʪ ʦʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʙʦʪʳ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ Windows/Linux [5]. 

ʂʘʥʘʜʩʢʠʡ ʩʝʨʚʠʩ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (CSRS-PPP) ʨʘʟʨʘʙʦʪʘʥ ʢʘʥʘʜʩʢʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ (CGS). ʕʪʦ ʦʥʣʘʡʥ-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɻʅʉʉ. CSRS-

PPP ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʩʪʘʪʠʯʝʩʢʦʡ ʠʣʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʚ ʝʜʠʥʦʤ ʬʦʨʤʘʪʝ RINEX 

ʩ ʦʜʥʦ- ʠʣʠ ʜʚʫʭʯʘʩʪʦʪʥʳʭ ʧʨʠʸʤʥʠʢʦʚ. ʅʘ ʚʳʭʦʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʩʚʦʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ 1983 ʛʦʜʘ, 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʂʘʥʘʜʳ (NAD83(CSRS)) ʠʣʠ ʚ ITRF. 14 ʤʘʷ 2025 ʛʦʜʘ ʢʘʥʘʜʩʢʠʡ 

ʩʝʨʚʠʩ ʧʝʨʝʰʸʣ ʩ ʚʝʨʩʠʠ 4 ʥʘ ʚʝʨʩʠʶ 5. ɺ ʦʙʥʦʚʣʸʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʪʝʧʝʨʴ ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʦ ʩʧʫʪʥʠʢʦʚ Galileo (ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ) ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ 

E1/E5a, ʩʦʙʨʘʥʥʳʭ ʥʝ ʨʘʥʝʝ 27 ʥʦʷʙʨʷ 2022 ʛʦʜʘ. ɼʦʩʪʫʧ ʢ ʧʦʣʴʟʦʚʘʥʠʶ ʙʝʩʧʣʘʪʥʳʡ.  

ʈʘʟʜʝʣ ʩ PPP ʨʝʰʝʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʫʞʝ ʛʦʪʦʚʳʡ ʠʣʠ 

ʟʘʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ RINEX ʬʘʡʣ ʠʟʤʝʨʝʥʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʢʦʤʦʛʦ ʨʝʰʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ ʬʘʡʣ ʥʘ ʩʘʡʪ, ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ (ʩʪʘʪʠʯʝʩʢʠʡ ʠʣʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ), ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʦʪʩʯʸʪʘ (NAD83 ʠʣʠ ITRF) ʠ ʫʢʘʟʘʪʴ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʘʰʫ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʧʨʠʭʦʜʠʪ 

ʧʠʩʴʤʦ ʩ ʠʪʦʛʦʚʳʤ ʨʝʰʝʥʠʝʤ. ɺ ʥʸʤ ʫʢʘʟʳʚʘʶʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʥʘʰʣʘ 

ʧʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʘʨʭʠʚ, ʩʦʜʝʨʞʘʱʠʡ 8 ʬʘʡʣʦʚ. ɸʨʭʠʚ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʧʦʧʨʘʚʢʠ ʢ ʯʘʩʘʤ, ʤʦʜʝʣʴ ʪʨʦʧʦʩʬʝʨʥʦʡ ʟʘʜʝʨʞʢʠ, ʬʘʡʣ ʬʦʨʤʘʪʘ .CSV ʩ ʨʝʰʝʥʠʝʤ ʥʘ ʢʘʞʜʳʡ 

ʠʥʪʝʨʚʘʣ ʠʟʤʝʨʝʥʠʡ, PDF ʬʘʡʣ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʠʪʦʛʦʚʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ 

.SUM, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʨʙʠʪʳ, ʧʦʧʨʘʚʢʠ ʢ ʯʘʩʘʤ ʠ ʘʪʤʦʩʬʝʨʝ ʠ ʠʩʢʦʤʳʝ 

ʢʦʦʨʜʠʥʘʪʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʦʪʚʝʪʘ ʦʪ ʩʝʨʚʠʩʘ CSRS-PPP.  
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʠʟ ʨʝʰʝʥʠʷ ʦʪ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ CSRS-PPP 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʩʝʨʚʠʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʘʥʪʝʥʥʳ ʠ ʤʝʪʦʜ ʝʸ 

ʠʟʤʝʨʝʥʠʷ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʠʥʘʣʴʥʳʝ ʦʨʙʠʪʳ IGS. ʅʘ ʚʳʭʦʜʝ ʤʳ ʧʦʣʫʯʘʝʤ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʩ ʠʭ ʦʮʝʥʢʦʡ ʪʦʯʥʦʩʪʠ. ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ PDF ʬʘʡʣʘ 

ʫʢʘʟʘʥʦ, ʯʪʦ ʢʘʥʘʜʩʢʘʷ ʩʣʫʞʙʘ ʥʝ ʥʝʩʸʪ ʥʠʢʘʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʩʝʨʚʠʩʘ CSRS-PPP [7]. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (OPUS) ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʙʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ ʚʳʩʦʢʦʪʦʯʥʳʤ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʉʝʨʚʠʩ ʠʤʝʝʪ ʬʫʥʢʮʠʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʨʝʞʠʤʦʚ çʉʪʘʪʠʢʘè ʠ çɹʳʩʪʨʘʷ ʩʪʘʪʠʢʘè. OPUS ʠʩʧʦʣʴʟʫʝʪ ʩʝʪʝʚʦʡ 

ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ, ʯʪʦ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʠʞʘʡʰʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ. ʂʦʦʨʜʠʥʘʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʩʣʫʞʙʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʸʪʘ. ʕʪʦ NAD83(2011) ʥʘ ʵʧʦʭʫ 01.01.2010 ʠ ITRF2020 

ʥʘ ʵʧʦʭʫ ʠʟʤʝʨʝʥʠʡ [8]. 

ʆʙʱʝʜʦʩʪʫʧʥʳʡ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ GPS AUSPOS ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʢʦʤʧʘʥʠʝʡ Geoscience Australia ʥʘ ʙʝʩʧʣʘʪʥʦʡ ʦʩʥʦʚʝ. ɺ ʩʚʦʠʭ ʨʝʰʝʥʠʷʭ AUSPOS ʠʩʧʦʣʴʟʫʝʪ 
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ʜʘʥʥʳʝ ʩʪʘʥʮʠʡ ʩʝʪʠ IGS, ʘ ʪʘʢʞʝ ʩʪʘʥʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʫʶ ʩʠʩʪʝʤʫ 

ʦʪʩʯʸʪʘ (APREF). ʉʝʨʚʠʩ ʧʨʠʥʠʤʘʝʪ ʜʚʫʭʯʘʩʪʦʪʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʬʦʨʤʘʪʝ RINEX, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʨʝʞʠʤʝ çʉʪʘʪʠʢʘè. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʠʩʴʤʦ ʥʘ ʩʚʦʶ 

ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʩ ʨʝʰʝʥʠʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʵʧʦʭʫ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʭ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ AUSPOS ʧʨʠʤʝʥʷʝʪ ʩʝʪʝʚʦʡ ʤʝʪʦʜ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ PPP ʘʣʛʦʨʠʪʤʳ. ʆʙ ʵʪʦʤ 

ʫʧʦʤʠʥʘʝʪʩʷ ʠ ʥʘ ʩʘʤʦʤ ʩʘʡʪʝ. ɺ ʦʙʨʘʙʦʪʢʝ ʫʯʘʩʪʚʫʶʪ ʙʣʠʞʘʡʰʠʝ ʩʪʘʥʮʠʠ, ʘ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʤʝʪʦʜʫ ʚʪʦʨʳʭ ʨʘʟʥʦʩʪʝʡ. ʇʆ, ʧʨʠʤʝʥʷʝʤʦʝ ʩʝʨʚʠʩʦʤ AUSPOS ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ GPS, ʷʚʣʷʝʪʩʷ Bernese GNSS Software 5.2. ʅʘ ʩʘʡʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʬʘʡʣʳ, 

ʦʪʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʝʨʚʝʨ, ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 7-ʤʠ ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʫʜʘʣʷʶʪʩʷ. [6] 

ʈʝʟʶʤʠʨʫʷ ʦʙʟʦʨ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ, 

ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʬʘʢʪʦʚ: 

1) ʇʨʠ ʟʘʛʨʫʟʢʝ RINEX ʬʘʡʣʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʘʡʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʤʦʜʝʣʴ ʘʥʪʝʥʥʳ ʠ ʫʢʘʟʘʪʴ ʠʩʪʠʥʥʫʶ ʚʳʩʦʪʫ ʝʸ ʠʟʤʝʨʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʯʝʥʠʷ 

ʚʳʩʦʪ, ʫʢʘʟʘʥʥʳʭ ʜʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʝʧʣʝʥʠʷ ʘʥʪʝʥʥʳ (Antenna Reference Point ï ARP). ɽʩʣʠ 

ʩʝʨʚʝʨ ʥʝ ʩʤʦʞʝʪ ʩʯʠʪʘʪʴ ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ, ʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʝ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ ʩʤʝʱʝʥʠʝ 

ʬʘʟʦʚʦʛʦ ʮʝʥʪʨʘ ʘʥʪʝʥʥʳ; 

2) ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʬʘʡʣʦʚ ʦʥʣʘʡʥ-ʩʣʫʞʙʘʤʠ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʚʝʪʦʚ ʧʨʠʭʦʜʷʪ ʚ ʧʝʨʚʳʝ ʧʷʪʴ ʤʠʥʫʪ ʧʦʩʣʝ ʟʘʧʨʦʩʘ; 

3) ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʨʚʠʩʳ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʫʶ ʤʦʜʝʣʴ 

ʨʝʬʝʨʝʥʮʥʦʛʦ ʢʘʨʢʘʩʘ ITRF2020, ʚ ʩʚʦʠʭ ʨʝʰʝʥʠʷʭ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʜʫʢʪʳ 

ʩʣʫʞʙʳ IGS (ʦʨʙʠʪʳ, ʢʘʣʠʙʨʦʚʢʠ ʘʥʪʝʥʥ). 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʢʘʩʥʳʭ ʩʝʪʝʡ ʆʄʉ-2 ʈʊ ʥʘ ʢʘʞʜʳʡ ʨʘʡʦʥ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 

5-6 ʚʨʝʤʝʥʥʳʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ 8-12 ʯʘʩʦʚ. ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʩʝʨʚʠʩʦʚ 

ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʬʘʡʣ ɺɹʉ ʥʘ ʧʨʦʝʢʪ çɺʳʩʦʢʘʷ ʛʦʨʘè, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʢʪʷʙʨʝ 2004 ʛ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʝʨʚʠʩʦʚ. ʊʘʢ ʢʘʢ ʨʝʰʝʥʠʷ ʦʪ ʩʣʫʞʙ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʵʧʦʭʫ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ɺɹʉ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʢ ʝʜʠʥʦʡ ʵʧʦʭʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʝʶ ʚʳʩʪʫʧʠʣʘ ʪʘ ʞʝ 

ʩʪʘʥʜʘʨʪʥʘʷ ʵʧʦʭʘ ITRF2014 (01.01.2010). ʇʝʨʝʩʯʸʪ ʧʨʦʠʩʭʦʜʠʣ ʩʦʛʣʘʩʥʦ ʛʨʫʧʧʝ ʬʦʨʤʫʣ (1), 

ʘ ʩʢʦʨʦʩʪʠ ʙʳʣʠ ʚʟʷʪʳ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ KZN2, ʠʤʝʶʱʝʡ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʚʭʦʜʷʱʝʡ ʚ ʩʝʪʴ IGS.  

ὢ ὢ̎́̂Ȣ̌ ὠ Ўzὸ  

ὣ ὣ̎ ́̂Ȣ̌ ὠ Ўzὸ                                             (1) 

 ὤ ὤ̎́̂Ȣ̌ ὠ Ўzὸ 

ʛʜʝ Xt, Yt, Zt ï ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʧʝʨʝʩʯʠʪʘʥʥʫʶ ʵʧʦʭʫ, 

Xt ʥʘʙʣ., Yt ʥʘʙʣ., Zt ʥʘʙʣ. ï ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʧʦʭʫ ʥʘʙʣʶʜʝʥʠʡ, 

Vx, Vy, Vz ï ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʫʥʢʪʘ, 

æt ï ʨʘʟʥʦʩʪʴ ʵʧʦʭ 2010.0 ʠ ʵʧʦʭʠ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʦʩʣʝ ʧʝʨʝʩʯʸʪʘ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ 

ʠʤʧʦʨʪʠʨʦʚʘʣʩʷ ʚ ʇʆ Trimble Business Centre ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʨʘʚʥʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʠʤʧʦʨʪʘ. 
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ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʩʝʨʚʠʩʦʚ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʠʤʝʨʝ ʜʣʠʪʝʣʴʥʦʛʦ ʬʘʡʣʘ ɺɹʉ ʧʨʦʝʢʪʘ 

çɺʳʩʦʢʘʷ ʛʦʨʘè 

 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʨʝʰʝʥʠʷ Bernese ʠ CSRS-PPP ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ, ʘ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʩʝʨʚʠʩʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ʩʤ. ʇʦ ʥʘʰʠʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ AUSPOS ʠ OPUS ʚ ʩʚʦʠʭ ʚʳʯʠʩʣʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪ 

ʩʝʪʝʚʦʡ ʤʝʪʦʜ, ʘ Bernese ʠ CSRS-PPP ʧʨʠʤʝʥʷʶʪ PPP ʘʣʛʦʨʠʪʤʳ. ɺ ʨʝʰʝʥʠʷʭ AUSPOS ʠ 

OPUS ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ ʧʦʩʯʠʪʘʥʳ ʥʘ ʵʧʦʭʫ ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ 

ITRF2020. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, Bernese ʠ CSRS-PPP ʧʨʠʤʝʥʠʣʠ ʨʝʘʣʠʟʘʮʠʶ ITRF05, ʪʦ ʝʩʪʴ ʙʦʣʝʝ 

ʙʣʠʟʢʫʶ ʠ ʨʝʘʣʴʥʫʶ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʠʟʤʝʨʝʥʠʷʤ. ɺʦ ʚʩʝʭ ʨʝʰʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʯʥʳʝ 

ʦʨʙʠʪʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʦʠ ʫʩʣʫʛʠ ʚ 

ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ 

ʛʝʦʜʝʟʠʩʪʦʚ. ʆʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʧʦʥʘʜʦʙʠʪʩʷ ʙʦʣʝʝ 

ʤʦʱʥʦʝ ʠ ʚr ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʇʆ, ʢʦʪʦʨʳʤ ʚʳʩʪʫʧʘʝʪ Bernese GNSS. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʥʝʜʘʚʥʦ ʚʳʧʫʱʝʥʥʦʝ çInnoGNSSè (ʨʘʟʨʘʙʦʪʯʠʢ ï 

ʋʥʠʚʝʨʩʠʪʝʪ ʀʥʥʦʧʦʣʠʩ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ. ɺ ʙʦʣʴʰʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ 

ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʘʨʭʠʚʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʥʠ ʦʛʨʘʥʠʯʝʥʳ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʩ ʜʨʫʛʦʡ, ʟʘʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ ʚ ʩʚʷʟʠ ʩ 

ʤʝʩʪʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʇʆ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʞʙ ʚʩʸ ʙʦʣʴʰʝ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ: 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʬʫʥʢʮʠʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʫʣʫʯʰʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ITRF, 
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ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ ʧʦʧʨʘʚʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʮʝʥʟʠʦʥʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ. 
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ʉʆɺʈɽʄɽʅʅʓʁ ɺɿɻʃʗɼ ʅɸ ɻɽʆʄɽʊʈʀʏɽʉʂʆɽ ʅʀɺɽʃʀʈʆɺɸʅʀɽ 1890, 1891, 

1904, 1908 ɻʆɼʆɺ ɻʆʈʆɼɸ ʂɸɿɸʅʀ 
 

ʊʦʭʪʘʨʦʚ ʈ.ʈ., ʅʦʩʢʦʚʘ ɸ.ʇ., ɿʘʛʨʝʪʜʠʥʦʚ ʈ.ɺ. 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 

ʅʠʚʝʣʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ï ʧʝʨʝʜʘʯʘ ʚʳʩʦʪ ʦʪ ʧʫʥʢʪʦʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ 

ʩʦʟʜʘʥʥʳʝ ʧʫʥʢʪʳ ʩ ʧʦʤʦʱʴʶ ʥʠʚʝʣʠʨʥʳʭ ʭʦʜʦʚ, ʚʳʧʦʣʥʝʥʥʦʝ ʂʘʟʘʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚ 

1890ï1908 ʛʦʜʘʭ, ʚʥʝʩʣʦ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʠʩʪʦʨʠʶ ʂʘʬʝʜʨʳ ʘʩʪʨʦʥʦʤʠʠ ʠ ʛʝʦʜʝʟʠʠ ʠ ʛʦʨʦʜʘ 

ʂʘʟʘʥʠ, ʥʦ ʠ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ ʂʘʟʘʥʠ. ʄʘʨʢʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʭʦʜʝ 

ʜʘʥʥʳʭ ʨʘʙʦʪ, ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ ʫʞʝ ʙʦʣʝʝ 115 ʣʝʪ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʠʚʝʣʠʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. 

ʆʙʩʝʨʚʘʪʦʨʠʠ ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʳʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ ʥʘ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʥʘʯʠʥʘʷ ʩ 1814 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ 

ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ ʟʜʘʥʠʷ ʂʘʟʘʥʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʠ ʟʘʛʦʨʦʜʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʡ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʤʫʟʝʡʥʳʤʠ ʵʢʩʧʦʟʠʮʠʷʤʠ ʠ ʢʫʣʴʪʫʨʥʦ-ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʧʣʘʥʝʪʘʨʠʷ. 

ʂʘʟʘʥʩʢʘʷ ɻʦʨʦʜʩʢʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ 

ʌʫʥʜʘʤʝʥʪ ʂʘʟʘʥʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ʂɻɸʆ) ʙʳʣ ʟʘʣʦʞʝʥ 

5 ʦʢʪʷʙʨʷ 1833 ʛ, ʚ ʮʝʥʪʨʝ ʂʘʟʘʥʠ. ɸ ʧʦʩʪʨʦʝʥʦ ʙʳʣʦ ʚ 1833ï1837 ʛʦʜʘʭ ʧʦ ʧʨʦʝʢʪʫ 

ʘʨʭʠʪʝʢʪʦʨʘ ʂʦʨʠʥʬʩʢʦʛʦ. ɺ ʩʪʝʥʘʭ ʦʙʩʝʨʚʘʪʦʨʠʠ ʫʯʠʣʠʩʴ ʠ ʧʨʝʧʦʜʘʚʘʣʠ ʪʘʢʠʝ ʟʥʘʤʝʥʠʪʳʝ 

ʫʯʝʥʳʝ ʢʘʢ ʁ.ʀ. ʃʠʪʪʨʦʚ, ʩʪʦʷʚʰʠʡ ʫ ʠʩʪʦʢʦʚ ʦʩʥʦʚʘʥʠʷ ʢʘʬʝʜʨʳ, ʤʘʪʝʤʘʪʠʢ ʅ.ʀ. 

ʃʦʙʘʯʝʚʩʢʠʡ ʠ ʘʩʪʨʦʥʦʤ ʀ.ʄ. ʉʠʤʦʥʦʚ, ʨʘʟʨʘʙʦʪʘʚʰʠʝ ʠ ʨʝʘʣʠʟʦʚʘʚʰʠʝ ʧʨʦʝʢʪ ʛʦʨʦʜʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʫʯʝʥʳʝ ʄ.ɸ. ʂʦʚʘʣʴʩʢʠʡ, ʄ.ʄ. ɻʫʩʝʚ, ɼ.ʀ. ɼʫʙʷʛʦ, ʄ.ɸ. ɻʨʘʯʸʚ, ɸ.ɺ. 

ʂʨʘʩʥʦʚ, ʊ.ɸ. ɹʘʥʘʭʝʚʠʯ, ʀ.ɸ. ɼʶʢʦʚ, ɺ.ɸ. ɹʘʨʘʥʦʚ, ɸ.ɸ. ʗʢʦʚʢʠʥ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ɿʘʛʦʨʦʜʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠʤʝʥʠ ɺ.ʇ. ʕʥʛʝʣʴʛʘʨʜʪʘ 

ʂʦʤʧʣʝʢʩ ʟʘʛʦʨʦʜʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʇ. ʕʥʛʝʣʴʛʘʨʜʪʘ 

(ɸʆʕ) ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 1898-1901 ʛʦʜʘʭ, ʚ 24 ʢʤ ʦʪ ʂʘʟʘʥʠ, ʚʙʣʠʟʠ ʩʪʘʥʮʠʠ çʃʘʚʨʝʥʪʴʝʚʦè 

(ʥʳʥʝ ʩʪʘʥʮʠʷ çʆʙʩʝʨʚʘʪʦʨʠʷè). ʆʩʥʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʜʚʘ 

ʟʥʘʤʝʥʠʪʳʭ ʘʩʪʨʦʥʦʤʘ ï ɼ.ʀ. ɼʫʙʷʛʦ ʠ ɺ.ʇ. ʕʥʛʝʣʴʛʘʨʜʪ.  ʆʩʥʦʚʥʳʤʠ ʥʘʫʯʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʷʚʣʷʶʪʩʷ: ʘʩʪʨʦʬʠʟʠʢʘ, ʥʝʙʝʩʥʘʷ ʤʝʭʘʥʠʢʘ, ʤʝʪʝʦʨʥʘʷ 

ʘʩʪʨʦʥʦʤʠʷ, ʘʩʪʨʦʤʝʪʨʠʷ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʛʝʦʬʠʟʠʢʘ ɿʝʤʣʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʧʫʥʢʪ ʌɸɻʉ ʠ ʜʝʡʩʪʚʫʶʱʠʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʡ ʙʘʟʠʩ ʂʘʟʘʥʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 1890 ï 1908 ʛʦʜʦʚ 

ʂʘʟʘʥʩʢʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʩʣʘʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ, ʥʦ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ, ʥʘʯʠʥʘʷ ʩ ʵʢʩʧʝʜʠʮʠʠ ʀʚʘʥʘ ʄʠʭʘʡʣʦʚʠʯʘ ʉʠʤʦʥʦʚʘ ʥʘ ʅʦʚʫʶ ɿʝʤʣʶ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ. ʆʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ ʥʠʚʝʣʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʂɻɸʆ ʩ ʨʝʧʝʨʦʤ 
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ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʚ ʩʝʣʝ ɺʝʨʭʥʠʡ ʋʩʣʦʥ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ 1890-1891 ʛʛ., ʘ ʪʘʢʞʝ ʂɻɸʆ ʠ ɸʆʕ, 

ʚʳʧʦʣʥʝʥʥʦʝ ʩ 1904 ʧʦ 1908 ʛʦʜ.  

ɺ 1890 ʛʦʜʫ ʧʦ ʫʢʘʟʫ ʜʠʨʝʢʪʦʨʘ ʂʘʟʘʥʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ɼʤʠʪʨʠʷ ʀʚʘʥʦʚʠʯʘ ɼʫʙʷʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ. ʇʦ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ʂɻɸʆ. ɺ 1904 ʛʦʜʫ, ʚ ʩʚʷʟʠ ʩ 

ʦʪʢʨʳʪʠʝʤ ɸʆʕ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʚʝʩʪʠ ʧʝʨʚʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʤʝʞʜʫ ʛʦʨʦʜʩʢʦʡ ʠ 

ʟʘʛʦʨʦʜʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʷʤʠ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʟʘ 1904 ʛʦʜ ʥʝ ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʚʝʩʴ 

ʧʦʩʪʘʚʣʝʥʥʳʡ ʦʙʲʝʤ ʟʘʜʘʯ, ʚ 1908 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʪʦʨʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʤʝʞʜʫ ʂɻɸʆ 

ʠ ɸʆʕ. 

ʎʝʣʴʶ ʜʘʥʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ 

ʦʙʩʝʨʚʘʪʦʨʠʡ ʠ ʠʩʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʦ ʚʳʩʦʪʘʭ ʂʘʟʘʥʠ.  

ʈʷʜ ʫʯʘʩʪʥʠʢʦʚ ʜʘʥʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ (ɼ.ʀ. ɼʫʙʷʛʦ, ɸ.ɸ. ʄʠʭʘʡʣʦʚʩʢʠʡ, ʄ.ʅ. 

ʀʚʘʥʦʚʩʢʠʡ), ʧʦʤʠʤʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʥʠʤʘʣʠʩʴ ʠ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʥʘ ʢʘʬʝʜʨʝ ʘʩʪʨʦʥʦʤʠʠ ʠ ʛʝʦʜʝʟʠʠ ʂʘʟʘʥʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ. 

ʀʩʭʦʜʥʳʝ ʧʫʥʢʪʳ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

ɺ 1857-1861 ʛʛ. ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ɻʣʘʚʥʦʛʦ ʐʪʘʙʘ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʇʨʠʚʦʣʞʩʢʘʷ ʪʨʠʘʥʛʫʣʷʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ʦʩʥʦʚʘʥʠʷ ʢʦʣʦʢʦʣʴʥʠ ʂʘʬʝʜʨʘʣʴʥʦʛʦ ʩʦʙʦʨʘ ʂʘʟʘʥʩʢʦʡ ʝʧʘʨʭʠʠ ʈʫʩʩʢʦʡ 

ʧʨʘʚʦʩʣʘʚʥʦʡ ʮʝʨʢʚʠ (ʚ ʥʘʰʝ ʚʨʝʤʷ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʩʦʙʦʨ ʂʘʟʘʥʩʢʦʛʦ ʢʨʝʤʣʷ) ʚ ʢʨʝʧʦʩʪʠ 

ʂʘʟʘʥʩʢʦʛʦ ʂʨʝʤʣʷ ʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʢʠ ʂʘʟʘʥʢʠ. ʆʜʥʘʢʦ ʛʝʥʝʨʘʣ ɸ.ɸ. ʊʠʣʣʦ ʫʪʚʝʨʞʜʘʣ, 

ʯʪʦ ʜʘʥʥʳʝ ʦʪʤʝʪʢʠ ʧʦʣʫʯʝʥʳ ʥʝ ʪʦʯʥʦ, çʟʘ ʪʦʯʥʦʩʪʴ ʩʘʞʝʥʠ ʨʫʯʘʪʴʩʷ ʥʝʣʴʟʷè6. ʊʘʢʞʝ ʙʳʣʦ 

ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʚʟʷʪʴ ʚʳʩʦʪʫ ʮʠʩʪʝʨʥʳ ʙʘʨʦʤʝʪʨʘ ʚ ʢʘʙʠʥʝʪʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ 

(ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʚ ʛʣʘʚʥʦʤ ʟʜʘʥʠʠ ʂʘʟʘʥʩʢʦʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ), ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʚ 1870 ʛʦʜʫ. ʆʜʥʘʢʦ, ʚʦʟʥʠʢʣʦ ʩʦʤʥʝʥʠʝ, ʯʪʦ ʚʳʩʦʪʘ ʮʠʩʪʝʨʥʳ ʙʘʨʦʤʝʪʨʘ ʚʳʯʠʩʣʝʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʘʥʠʷ ʩʦʙʦʨʘ, ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘ 

ʠʩʭʦʜʥʳʡ ʨʝʧʝʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʅʦʚʦ-ʊʘʪʘʨʩʢʦʡ ʩʣʦʙʦʜʝ, 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʠʨʘʣʩʷ ʥʘ ʨʝʧʝʨ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʚ ʩʝʣʝ ɺʝʨʭʥʠʡ ʋʩʣʦʥ. ɺ ʠʪʦʛʝ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʧʝʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʅʦʚʦ-ʊʘʪʘʨʩʢʦʡ ʩʣʦʙʦʜʝ, ʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ï ʚʳʩʦʪʥʳʡ ʧʫʥʢʪ, ʟʘʣʦʞʝʥʥʳʡ ʚ ʯʘʩʦʚʥʝ 

ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʣʦʙʦʜʳ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʨʝʧʝʨ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ɺʝʨʭʥʝʛʦ ʋʩʣʦʥʘ. 

ʅʦ ʪʫʪ ʚʦʟʥʠʢʣʠ ʧʨʦʙʣʝʤʳ, çʧʫʥʢʪ ʠʥʞʝʥʝʨʦʚ ʚ ʵʪʦʡ ʩʣʦʙʦʜʝ ʦʢʘʟʘʣʩʷ ʜʦʚʦʣʴʥʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤè6, ʠ ʚ 1891 ʛʦʜʫ ʙʳʣ ʧʨʦʣʦʞʝʥ ʭʦʜ ʦʪ ʚʳʩʦʪʥʦʛʦ ʧʫʥʢʪʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ 

ʯʘʩʦʚʥʝ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʣʦʙʦʜʳ, ʜʦ ʨʝʧʝʨʘ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ. 

ʋʯʘʩʪʥʠʢʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1890ï1908 ʛʛ. 

ɺ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ 1890ï1891 ʛʛ. ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʨʜʠʥʘʪʦʨʥʳʡ ʧʨʦʬʝʩʩʦʨ ɼʫʙʷʛʦ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ, ʘʩʪʨʦʥʦʤ-ʥʘʙʣʶʜʘʪʝʣʴ (ʘʩʩʠʩʪʝʥʪ) 

ʂʦʨʥʫʭ-ʊʨʦʮʢʠʠʡ ʗʢʦʚ ʇʝʪʨʦʚʠʯ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ ɻʨʘʯʸʚ ʄʠʭʘʠʣ ɸʚʨʘʤʠʝʚʠʯ ʠ ʂʨʘʩʥʦʚ 

ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ. ɺ ʥʠʚʝʣʠʨʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʂʘʟʘʥʩʢʠʭ ʦʙʩʝʨʚʘʪʦʨʠʡ ʚ 1904 ʠ 1908 

ʛʦʜʘʭ ɼ.ʀ. ɼʫʙʷʛʦ ʫʯʘʩʪʠʷ ʥʝ ʧʨʠʥʠʤʘʣ, ʥʦ ʦʢʘʟʳʚʘʣ ʧʦʣʥʫʶ ʧʦʜʜʝʨʞʢʫ. ɺ 1904 ʛʦʜʫ ʨʘʙʦʪʘ 

ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʩʪʨʦʥʦʤʘ ʥʘʙʣʶʜʘʪʝʣʷ ʄ.ɸ. ɻʨʘʯʝʚʘ, ʘ ʧʦʤʦʛʘʣʠ ʝʤʫ 

ʘʩʩʠʩʪʝʥʪʳ ɸ.ɸ. ʄʠʭʘʡʣʦʚʩʢʠʡ ʠ ʄ.ʅ. ʀʚʘʥʦʚʩʢʠʡ ʠ ʩʪʫʜʝʥʪ ɺ.ʅ. ʄʠʣʦʚʘʥʦʚ. ɺ 1908 ʛʦʜʫ 

                                                           
6 ʂʨʘʩʥʦʚ, ɸ.ɺ. ʅʠʚʝʣʣʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʂʘʟʘʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʨʝʧʝʨʦʤ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʚ ʩʝʣʝ ɺʝʨʭʥʝʤ ʋʩʣʦʥʝ, ʥʘ ʧʨʘʚʦʤ ʙʨʝʛʫ ɺʦʣʛʠ, ʧʨʦʪʠʚ ʂʘʟʘʥʠ / 

ɸ.ɺ. ʂʨʘʩʥʦʚ - ʂʘʟʘʥʴ: ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 1893. - ˉ1. ʉ. 231-244. 
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ʨʫʢʦʚʦʜʠʣ ʭʦʜʦʤ ʨʘʙʦʪ ɺ.ʅ. ʄʠʣʦʚʘʥʦʚ, ʘ ʩʪʫʜʝʥʪʘʤʠ-ʫʯʘʩʪʥʠʢʘʤʠ ʙʳʣʠ ɸ.ʅ. ʅʝʬʝʜʴʝʚ, ɹ.ɸ. 

ʍʦʚʘʥʩʢʠʡ, ɸ.ɸ. ʗʢʦʚʢʠʥ. 

ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ɼʫʙʷʛʦ ʦʢʦʥʯʠʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʅʘʯʘʣ ʢʘʨʴʝʨʫ 

ʚ ʇʫʣʢʦʚʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʛʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʥʠʤʘʣ ʜʦʣʞʥʦʩʪʠ ʦʪ ʩʪʠʧʝʥʜʠʘʪʘ ʜʦ 

ʘʜʲʶʥʢʪ-ʘʩʪʨʦʥʦʤʘ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʤʘʛʠʩʪʨʘ ʠ ʜʦʢʪʦʨʘ ʧʨʝʧʦʜʘʚʘʣ ʘʩʪʨʦʥʦʤʠʶ ʠ 

ʛʝʦʜʝʟʠʶ ʚ ʨʦʜʥʦʤ ʚʫʟʝ. 

ʇʦʟʞʝ ʚʦʟʛʣʘʚʠʣ ʢʘʬʝʜʨʫ ʚ ʂʘʟʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʩʪʘʚ ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ ʠ ʨʝʢʪʦʨʦʤ. 

ɼʠʨʝʢʪʦʨʩʪʚʦʚʘʣ ʚ ʂʘʟʘʥʩʢʦʡ (ʂɻɸʆ) ʠ ʦʩʥʦʚʘʣ ʕʥʛʝʣʴʛʘʨʜʪʦʚʩʢʫʶ (ɸʆʕ) ʦʙʩʝʨʚʘʪʦʨʠʠ. 

ʀʥʠʮʠʘʪʦʨ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʦʙʩʝʨʚʘʪʦʨʠʡ.  

 ʗʢʦʚ ʇʝʪʨʦʚʠʯ ʂʦʨʥʫʭ-ʊʨʦʮʢʠʡ, ʚʳʧʫʩʢʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʱʸ ʩʪʫʜʝʥʪʦʤ 

ʨʘʩʩʯʠʪʘʣ ʦʨʙʠʪʫ ʧʣʘʥʝʪʳ ɼʠʘʥʘ, ʧʦʣʫʯʠʚ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ. ʋʜʝʣʷʣ ʤʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʚʳʯʠʩʣʝʥʠʷʤ, ʟʘʥʠʤʘʣʩʷ ʘʩʪʨʦʥʦʤʠʝʡ ʠ ʛʝʦʜʝʟʠʝʡ.  

ʄʠʭʘʠʣ ɸʚʨʘʤʠʝʚʠʯ ɻʨʘʯʸʚ, ʚʳʧʫʩʢʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʘʙʦʪʘʣ 

ʘʩʩʠʩʪʝʥʪʦʤ, ʟʘʪʝʤ ʘʩʪʨʦʥʦʤʦʤ-ʥʘʙʣʶʜʘʪʝʣʝʤ ʚ ɸʆʕ ʠ ʧʨʠʚʘʪ-ʜʦʮʝʥʪʦʤ. ʋʜʦʩʪʦʝʥ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʝʤʠʠ ʠ ʟʦʣʦʪʦʡ ʤʝʜʘʣʠ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʠʨʦʪʳ ʂʘʟʘʥʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

ʉʪʘʣ ʤʘʛʠʩʪʨʦʤ, ʧʦʟʞʝ ïʧʨʦʬʝʩʩʦʨʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʜʠʨʝʢʪʦʨʦʤ ɸʆʕ. 

ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ ʂʨʘʩʥʦʚ ʦʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʈʘʙʦʪʘʣ ʘʩʪʨʦʥʦʤʦʤ-

ʥʘʙʣʶʜʘʪʝʣʝʤ ʠ ʧʨʠʚʘʪ-ʜʦʮʝʥʪʦʤ. ʄʘʛʠʩʪʨ ʘʩʪʨʦʥʦʤʠʠ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʛʨʘʚʠʤʝʪʨʠʠ. 

 ɸʨʩʝʥʠʡ ɸʣʝʢʩʝʝʚʠʯ ʄʠʭʘʡʣʦʚʩʢʠʡ ʦʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʦʩʪʘʚʣʝʥ ʥʘ ʢʘʬʝʜʨʝ 

ʘʩʪʨʦʥʦʤʠʠ, ʛʜʝ ʟʘʥʠʤʘʣʩʷ ʛʨʘʚʠʤʝʪʨʠʝʡ. ʇʦʟʞʝ ʩʪʘʣ ʧʨʠʚʘʪ-ʜʦʮʝʥʪʦʤ, ʟʘʪʝʤ ʧʨʦʬʝʩʩʦʨʦʤ 

ʉʘʤʘʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʚʨʝʤʝʥʥʦ ï ʜʝʢʘʥ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ). ɿʘʚʝʜʦʚʘʣ 

ʢʘʬʝʜʨʦʡ ʘʩʪʨʦʥʦʤʠʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʄʠʭʘʠʣ ʅʠʢʦʣʘʝʚʠʯ ʀʚʘʥʦʚʩʢʠʡ ʦʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɹʳʣ ʧʨʦʬʝʩʩʦʨʩʢʠʤ 

ʩʪʠʧʝʥʜʠʘʪʦʤ. ʋʯʘʩʪʚʦʚʘʣ ʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʩ ɸ.ɸ. ʄʠʭʘʡʣʦʚʩʢʠʤ ʠ ɼ.ʀ. 

ɼʫʙʷʛʦ.  

ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ ʄʠʣʦʚʘʥʦʚ ʨʘʙʦʪʘʣ ʚ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʂʘʟʘʥʠ, ʊʘʰʢʝʥʪʘ ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʄʦʩʢʚʘ). ʉʦʩʪʘʚʠʣ ʢʘʪʘʣʦʛ ʩʢʦʨʦʩʪʝʡ 1470 

ʟʚʸʟʜ. 

ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ ʅʝʬʝʜʴʝʚ ʦʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʦʟʞʝ ʧʨʝʧʦʜʘʚʘʣ ʚ ʇʝʨʤʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʩʪʘʚ ʧʨʦʬʝʩʩʦʨʦʤ. ɿʘʚʝʨʰʠʣ ʢʘʨʴʝʨʫ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʣʫʞʙʳ ʚʨʝʤʝʥʠ ʠ 

ʜʠʨʝʢʪʦʨʦʤ ʰʠʨʦʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʊʘʰʢʝʥʪʝ. 

ʍʦʚʘʥʩʢʠʡ ɹʦʨʠʩ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʧʨʦʠʩʭʦʜʠʣ ʠʟ ʜʚʦʨʷʥʩʢʦʛʦ ʨʦʜʘ. ʆʥ ʫʰʸʣ ʠʟ ʞʠʟʥʠ 

ʚ 1909 ʛʦʜʫ, ʪʘʢ ʠ ʥʝ ʦʢʦʥʯʠʚ ʂʋ. 

ɸʚʝʥʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʗʢʦʚʢʠʥ ʦʢʦʥʯʠʣ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʨʦʰʸʣ ʧʫʪʴ ʦʪ 

ʘʩʩʠʩʪʝʥʪʘ ʜʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ɸʆʕ ʠ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʛʝʦʜʝʟʠʠ ʂɻɸʆ. ʇʦʟʞʝ ʚʦʟʛʣʘʚʣʷʣ 

ʢʘʬʝʜʨʫ ʘʩʪʨʦʥʦʤʠʠ ʚ ʉʚʝʨʜʣʦʚʩʢʝ, ʟʘʪʝʤ ï ɻʦʣʦʩʝʝʚʩʢʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ (ɻɸʆ ʋʉʉʈ) ʠ 

ʧʨʝʧʦʜʘʚʘʣ ʚ ʂʠʝʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.  

ɺ ʯʝʩʪʴ ɼʫʙʷʛʦ ɼ.ʀ., ʂʨʘʩʥʦʚʘ ɸ.ɺ., ʗʢʦʚʢʠʥʘ ɸ.ɸ. ʥʘʟʚʘʥʳ ʢʨʘʪʝʨʳ ʥʘ ʃʫʥʝ. 

ʆ ʟʘʣʦʞʝʥʥʳʭ ʥʠʚʝʣʠʨʥʳʭ ʤʘʨʢʘʭ 

ɼʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʥʠʚʝʣʠʨʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʤʘʨʢʠ ʥʘʧʦʜʦʙʠʝ ʤʘʨʦʢ 

ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ɻʣʘʚʥʦʛʦ ʐʪʘʙʘ.7 ʄʘʨʢʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʯʫʛʫʥʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʩʢ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʛʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ 

                                                           
7 ɹʦʛʫʩʣʘʚʩʢʠʡ, ʅ.ɸ. ʂʫʨʩ ʛʝʦʜʝʟʠʠ ʠ ʧʨʠʣʦʞʝʥʠʝ ʝʝ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʫʯʝʥʠʢʦʚ ʪʝʭʥ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ ʠ ʪʝʭʥʠʢʦʚ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ / ʅ. 

ɸ. ɹʦʛʫʩʣʘʚʩʢʠʡ ï ʉʇʙ: 1897. - 832 ʩ. 
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ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʂɻɸʆ ʠʣʠ ɸʆʕ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʩʪʝʥʝ ʤʘʨʢʘ ʩʥʘʙʞʝʥʘ ʧʨʠʣʠʚʦʤ ʚ ʚʠʜʝ 

ʯʝʪʳʨʸʭʛʨʘʥʥʦʡ ʧʠʨʘʤʠʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ  

ʜʠʩʢʘ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩ. 1. ʅʠʚʝʣʠʨʥʘʷ ʤʘʨʢʘ 1890 ʛ. 

 

ʉ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ, ʚ ʮʝʥʪʨʝ ʟʥʘʢʘ ʥʘʭʦʜʠʪʩʷ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʡ ʚʳʩʪʫʧ, ʮʝʥʪʨ 

ʢʦʪʦʨʦʛʦ ʠ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ. ɺʳʩʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 

ʚʠʟʠʨʥʦʡ ʦʩʠ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʩʪʝʥʫ ʟʜʘʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ, ʦʪ ʧʨʦʝʢʮʠʠ ʮʝʥʪʨʘ 

ʚʠʟʠʨʥʦʡ ʦʩʠ ʜʦ ʮʝʥʪʨʘ ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʛʦ ʫʩʪʫʧʘ. ʅʘ ʥʠʚʝʣʠʨʥʳʭ ʤʘʨʢʘʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ 1890 

ʛʦʜʫ, ʠʤʝʝʪʩʷ ʥʘʜʧʠʩʴ: çʅʀɺɽʃʃʀʈʆɺʂɸ-1890-ʂ.ɸ.ʆ.è. ɺʩʝʛʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 5 ʪʘʢʠʭ 

ʤʘʨʦʢ. ɺ ʬʦʥʜʘʭ ʢʘʬʝʜʨʳ ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ ʂʘʟʘʥʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʩʦʭʨʘʥʠʣʘʩʴ ʦʜʥʘ ʥʝʟʘʣʦʞʝʥʥʘʷ ʤʘʨʢʘ.  

ʅʘ ʤʘʨʢʘʭ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ʠ 1908 ʛʛ. ʙʳʣʘ ʥʘʜʧʠʩʴ: çʅʀɺɽʃʃʀʈʆɺʂɸ- 

1904-ʕ.ʆè (çʕ.ʆ.è ʦʟʥʘʯʘʝʪ ʕʥʛʝʣʴʛʘʨʜʪʦʚʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ), ʦʜʥʘʢʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʘʨʢʘʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʜʧʠʩʴ: çʅʀɺɽʃʃʀʈʆɺʂɸè. ɺ 1904 ʛʦʜʫ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 7 ʤʘʨʦʢ. 

ʊʘʙʣʠʮʘ 1 

ʄʝʩʪʦ ʟʘʢʣʘʜʢʠ ʤʘʨʦʢ ʠ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘ 2025 ʛʦʜ 
 

ʇʫʥʢʪ ɻʦʜ ʟʘʢʣʘʜʢʠ ʆʧʠʩʘʥʠʝ ʉʦʚʨʝʤʝʥʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʉʦʭʨʘʥʥʦʩʪʴ 

ʆ 1890 ɺ ʟʜʘʥʠʠ ʛʦʨʦʜʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ, ʩʦ ʩʪʦʨʦʥʳ 

ʬʘʩʘʜʘ ʟʜʘʥʠʷ 

ʛ. ʂʘʟʘʥʴ, ʫʣ. ʂʨʝʤʣʝʚʩʢʘʷ 18ʢ3.  

ʌʘʩʘʜ ʟʜʘʥʠʷ ʢʘʬʝʜʨʳ ʘʩʪʨʦʥʦʤʠʠ 

ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ 

+ 

D 1890 ɺ ʟʜʘʥʠʠ ɻʦʨʦʜʩʢʦʡ ɼʫʤʳ, 

ʩʧʨʘʚʘ ʦʪ ʚʭʦʜʘ ʩ ʫʣʠʮʳ 

ɺʦʩʢʨʝʩʝʥʩʢʦʡ 

ʛ. ʂʘʟʘʥʴ, ʫʣ. ʂʨʝʤʣʝʚʩʢʘʷ 1. 

ʌʘʩʘʜ ʟʜʘʥʠʷ ʠʩʧʦʣʢʦʤʘ ʛʦʨʦʜʘ 

ʂʘʟʘʥʠ 

+ 

P 1890 ɺ ʩʪʝʥʝ ʜʦʤʘ ʛʦʩʧʦʜʠʥʘ ʈʘʤʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʫʛʣʫ 

ʊʨʠʫʤʬʘʣʴʥʦʡ (ʥʳʥʝ ʊʘʰʘʷʢ) ʠ 

ʋʩʧʝʥʩʢʦʡ (ʥʳʥʝ ʄʦʩʢʦʚʩʢʦʡ) 

ʫʣʠʮʳ 

- - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
 

ʉ 1890 ɺ ʩʪʝʥʝ ʢʦʣʦʢʦʣʴʥʠ 

ʂʘʬʝʜʨʘʣʴʥʦʛʦ ʩʦʙʦʨʘ ʚ 

ʂʘʟʘʥʩʢʦʤ ʢʨʝʤʣʝ ʩʦ ʩʪʦʨʦʥʳ 

ʶʞʥʦʛʦ ʬʘʩʘʜʘ 

- - 

A 1890 ɺ ʯʘʩʪʠ ʢʨʫʛʣʦʛʦ ʩʪʦʣʙʘ 

ʯʘʩʦʚʥʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʣʦʙʦʜʝ 

- - 

1 1904 ʅʘ ʶʞʥʦʤ ʢʨʳʣʴʮʝ ʛʣʘʚʥʦʛʦ 

ʟʜʘʥʠʷ ɸʆʕ  

ʧʦʩ. ʆʢʪʷʙʨʴʩʢʠʡ, ʫʣ. ɸʆʕ, ʜ. 7, 

ʢʦʨʧ. 2.  

ʌʘʩʘʜ ʟʜʘʥʠʷ ʤʫʟʝʷ ʦʙʩʝʨʚʘʪʦʨʠʠ 

+ 

2 1904 ʅʘ ʶʞʥʦʤ ʬʘʩʘʜʝ ʞʠʣʦʛʦ ʜʦʤʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʧʦʩ. ʆʢʪʷʙʨʴʩʢʠʡ, ʫʣ. ɸʆʕ, ʜ. 7. 

ʌʘʩʘʜ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʜʘʥʠʷ 

ʦʙʩʝʨʚʘʪʦʨʠʠ. 

+ 

3 1904 ɺ ʢʘʤʝʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ 

ʩʪʘʥʮʠʠ ñʆʙʩʝʨʚʘʪʦʨʠʷò ʩ 

ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ 

- - 

4 1904 ʅʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʟʘʧʘʜʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʢʘʤʝʥʥʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ, ʢ 

ʚʦʩʪʦʢʫ ʦʪ ʧʣʘʪʬʦʨʤʳ 

çɿʘʡʤʠʱʝè 

- - 

5 1904 ʅʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʟʘʧʘʜʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʢʘʤʝʥʥʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ, ʢ 

ʚʦʩʪʦʢʫ ʦʪ ʧʣʘʪʬʦʨʤʳ çʅʦʚʦʝ 

ɸʨʘʢʯʠʥʦè 

- - 

6 1904 ʅʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ 

ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ʂʘʟʘʥʢʫ, ʫ 

ʧʣʘʪʬʦʨʤʳ çʇʦʨʦʭʦʚʘʷè 

 

- - 

7 1904 ʅʘ ʶʞʥʦʤ ʬʘʩʘʜʝ ʂʘʟʘʥʩʢʦʛʦ 

ʚʦʢʟʘʣʘ 

 

ʛ. ʂʘʟʘʥʴ, ʇʨʠʚʦʢʟʘʣʴʥʘʷ ʧʣʦʱʘʜʴ, 

1ɸ. 

ʅʘ ʶʞʥʦʤ ʬʘʩʘʜʝ ʂʘʟʘʥʩʢʦʛʦ 

ʚʦʢʟʘʣʘ, ʩʦ ʩʪʦʨʦʥʳ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ. 

+ 

 

ʆʧʠʩʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ 

ʠʥʩʪʨʫʤʝʥʪʳ. ɺ ʷʥʚʘʨʝ 1887 ʛʦʜʘ ʢʘʬʝʜʨʝ ʘʩʪʨʦʥʦʤʠʠ ʠ ʛʝʦʜʝʟʠʠ ʂʘʟʘʥʩʢʦʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ ʧʝʨʝʜʘʥ ʠʟ ʠʤʫʱʝʩʪʚʘ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ ʙʦʣʴʰʦʡ ʥʠʚʝʣʠʨʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʐʪʘʤʧʬʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Kern Aarau (Stampfers Nivellir 

Kern) ʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ, ʢʦʪʦʨʳʡ ʰʝʣ ʩ ʥʠʤ ʚ ʢʦʤʧʣʝʢʪʝ. ʉʪʦʠʤʦʩʪʴ ʧʨʠʙʦʨʘ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʩʦʩʪʘʚʣʷʣʘ 250 ʨʫʙʣʝʡ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʥʠʚʝʣʠʨ, ʩʭʦʞʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʥʠʚʝʣʠʨʦʤ 

ʐʪʘʤʧʬʝʨʘ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʚʝʣʠʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 
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ʈʠʩ. 2. ʅʠʚʝʣʠʨ, ʩʭʦʞʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʥʠʚʝʣʠʨʦʤ ʐʪʘʤʧʬʝʨʘ (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ʤʫʟʝʡ 

Kern Aarau; ʛ. ɸʘʨʘʫ, ʐʚʝʡʮʘʨʠʷ) 

 

ʊʘʙʣʠʮʘ 2  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʚʝʣʠʨʘ ʐʪʘʤʧʬʝʨʘ 
 

ʅʘʟʚʘʥʠʝ Stampfers Nivellir Kern Seibt F.W. Breithaupt & Sohn 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 
Kern Aarau 

ʛ.ɸʘʨʘʫ, ʐʚʝʡʮʘʨʠʷ 

F.W. Breithaupt & Sohn ʛ.ʂʘʩʩʝʣʴ, 

ɻʝʨʤʘʥʠʷ 

ʊʠʧ ʥʠʚʝʣʠʨʘ 
ʆʧʪʠʯʝʩʢʠʡ ʩ ʧʝʨʝʢʣʘʜʥʦʡ 

ʪʨʫʙʦʡ 

ʆʧʪʠʯʝʩʢʠʡ ʩ ʧʝʨʝʢʣʘʜʥʦʡ 

ʪʨʫʙʦʡ 

ʋʚʝʣʠʯʝʥʠʝ 

ʪʨʫʙʳ 
16ʭ 30ʭ/40ʭ 

ʊʠʧ ʫʨʦʚʥʷ 
ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ (ʥʘ 

ʧʦʜʩʪʘʚʢʝ) 

2 ʢʨʫʛʣʳʭ ʫʨʦʚʥʷ, ʦʜʠʥ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʎʝʥʘ ʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ 
18.8" 5" 

ʉʧʦʩʦʙ ʚʟʷʪʠʷ 

ʦʪʯʝʪʘ 
ʩʪʘʥʜʘʨʪʥʳʡ ʩʧʦʩʦʙ ʧʨʦʬʝʩʩʦʨʘ ɿʝʡʙʪʘ 

 

ʂ ʥʠʚʝʣʠʨʫ ʐʪʘʤʧʬʝʨʘ ʠʤʝʣʘʩʴ ʣʠʰʴ ʦʜʥʘ ʨʝʡʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Kern Aarau, 

ʚʪʦʨʘʷ ʨʝʡʢʘ ʧʨʠʥʘʜʣʝʞʘʣʘ ʧʨʦʬʝʩʩʦʨʫ ɹʘʨʦʥʫ ʈʦʟʝʥʫ. ʅʘ ʚʨʝʤʷ ʨʘʙʦʪ 1890 ʛʦʜʘ ʦʥʘ ʙʳʣʘ 

ʦʪʜʘʥʘ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʂɻɸʆ, ʘ ʧʦʩʣʝ ʩʤʝʨʪʠ ʧʨʦʬʝʩʩʦʨʘ, 17 ʘʚʛʫʩʪʘ 1904 ʛʦʜʘ, 

ʙʳʣʘ ʧʦʜʘʨʝʥʘ ʝʛʦ ʩʳʥʦʤ ʂʘʟʘʥʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩ. 3. ʈʝʡʢʘ ʤʘʨʢʠ Kern Aarau (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ʢʘʪʘʣʦʛ Kern 1913 ʛʦʜʘ). 

 

ʈʝʡʢʠ ʙʳʣʠ ʩʦʩʪʘʚʥʳʤʠ, ʩʦʩʪʦʷʣʠ ʠʟ 8 ʟʚʝʥʴʝʚ ʧʦ 0.5 ʤʝʪʨʘ ʩ ʮʚʝʪʥʳʤʠ ʜʝʣʝʥʠʷʤʠ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ. ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʪʚʝʩ. ʊʘʢʠʝ ʞʝ ʨʝʡʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ʠ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʚ 

ʢʨʫʧʥʳʭ ʥʠʚʝʣʠʨʦʚʢʘʭ. 

ʂ ʥʠʚʝʣʠʨʦʚʘʥʠʶ 1904 ʛʦʜʘ ʨʝʡʢʠ ʩʠʣʴʥʦ ʨʘʩʰʘʪʘʣʠʩʴ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʩʢʣʝʠʪʴ ʧʝʨʚʳʝ 5 ʟʚʝʥʴʝʚ ʚ ʧʝʨʚʫʶ ʩʝʢʮʠʶ, ʘ 6 ʠ 7 ʯʘʩʪʠ ʚʦ ʚʪʦʨʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫ ʥʠʭ ʦʩʪʘʚʘʣʘʩʴ ʝʱʝ ʦʜʥʦ ʟʚʝʥʦ ʨʝʡʢʠ, ʪʘʢ ʢʘʢ ʫ ʨʝʡʢʠ ʩ ʥʦʤʝʨʦʤ 2 ʦʥʦ ʙʳʣʦ ʫʪʝʨʷʥʦ. ʇʷʪʢʠ 

ʨʝʝʢ ʪʘʢʞʝ ʧʦʜʚʝʨʛʣʠʩʴ ʠʟʤʝʥʝʥʠʷʤ, ʚʤʝʩʪʦ ʫʛʣʫʙʣʝʥʠʷ ʜʣʷ ʙʘʰʤʘʢʘ ʚ ʚʠʜʝ ʧʦʣʫʰʘʨʘ, ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʢʦʥʠʯʝʩʢʦʝ ʫʛʣʫʙʣʝʥʠʝ, ʯʪʦʙʳ ʥʝ ʤʝʰʘʣ ʟʘʙʠʚʘʶʱʠʡʩʷ ʚ ʥʠʭ ʧʝʩʦʢ. ʊʘʢʞʝ ʚ ʜʘʨ ʦʪ 

ɹʘʨʦʥʘ ʈʦʟʝʥʘ ʙʳʣʠ ʧʨʠʥʷʪʳ ʤʘʣʳʝ ʙʘʰʤʘʢʠ, ʫ ʢʦʪʦʨʳʭ ʚ 1904 ʛʦʜʫ ʬʦʨʤʘ ʛʦʣʦʚʢʠ ʙʳʣʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʘ ʥʘ ʢʦʥʠʯʝʩʢʫʶ. 

 

 
ʈʠʩ.4. ʅʠʚʝʣʠʨ Seibt Breithaupt u.Sohn (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ʢʘʪʘʣʦʛ Breithaupt u.Sohn 1905 ʛ.) 
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ɼʣʷ ʨʘʙʦʪʳ 1908 ʛʦʜʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʠʚʝʣʠʨ ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʬʝʩʩʦʨʘ 

ɿʝʡʙʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ F.W. Breithaupt & Sohn (F.W. Breithaupt & Sohn ˉ3646) 

(ʨʠʩʫʥʦʢ 4). ʆʥ ʙʳʣ ʧʝʨʝʜʘʥ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʂɻɸʆ ʂʘʟʘʥʩʢʠʤ ʆʢʨʫʛʦʤ ʇʫʪʝʡ 

ʉʦʦʙʱʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʝ ʨʘʙʦʪʳ ʩ ʥʠʤ, 

ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʣ ʧʨʦʬʝʩʩʦʨ ɿʝʡʙʪ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʦʯʥʦʛʦ ʧʨʠʚʝʜʝʥʠʷ 

ʧʨʠʙʦʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚʟʘʤʝʥ ʧʨʝʜʣʘʛʘʶʪ ʫʯʠʪʳʚʘʪʴ ʦʪʢʣʦʥʝʥʠʝ, ʙʝʨʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʩʯʝʪʳ ʧʦ ʫʨʦʚʥʶ. ʊʦʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 0,8 ʤʤ/ʢʤ.8 

 

 
ʈʠʩ. 5. ʈʝʡʢʘ F.W. Breithaupt & Sohn (ʠʩʪʦʯʥʠʢ ʬʦʪʦ: ʢʘʪʘʣʦʛ F.W. Breithaupt & Sohn 1905 ʛ.) 

 

ʈʝʡʢʠ F.W. Breithaupt & Sohn (ʨʠʩʫʥʦʢ 5) ʠʤʝʣʠ ʜʣʠʥʫ 3 ʤʝʪʨʘ ʠ ʜʝʣʝʥʠʷ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ, ʨʘʟʤʝʨʦʤ 4 ʥʘ 4 ʤʠʣʣʠʤʝʪʨʘ, ʪʘʢ ʯʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʯʝʨʥʳʝ ʠ ʙʝʣʳʝ ʧʦʣʷ 

ʯʝʨʝʜʦʚʘʣʠʩʴ, ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʧʦ ʜʚʦʡʥʳʤ ʜʝʮʠʤʝʪʨʘʤ (2 ʜʤ ʧʨʠʥʠʤʘʣʠʩʴ ʟʘ ʝʜʠʥʠʮʫ). 

ʏʝʨʝʟ ʢʘʞʜʳʡ ʤʝʪʨ ʦʪ ʧʷʪʢʠ ʨʝʡʢʠ ʠʤʝʣʠ ʢʨʫʛʣʳʝ ʫʨʦʚʥʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʨʝʡʢʘʤʠ 

ʥʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʢ ʥʠʤ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʰʤʘʢʠ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʰʤʘʢʠ ʦʪ ʧʨʦʰʣʦʛʦ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ʍʦʜ ʥʠʚʝʣʠʨʥʳʭ ʨʘʙʦʪ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʦʩʦʙ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠʟ ʩʝʨʝʜʠʥʳ, ʦʪʩʯʝʪʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʨʘʣʠ 2 ʥʘʙʣʶʜʘʪʝʣʷ. ʈʘʩʩʪʦʷʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟʤʝʨʷʣʠʩʴ ʰʘʛʘʤʠ (ʦʜʠʥ ʰʘʛ 

ʙʳʣ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 0.8 ʤ) ʠʣʠ ʩʯʝʪʦʤ ʨʝʣʴʩ, ʪʦʣʴʢʦ ʚ 1908 ʛʦʜʫ ʚ ʦʙʨʘʪʥʳʭ ʭʦʜʘʭ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʣʴʥʫʶ ʣʝʥʪʫ ʜʣʠʥʦʶ ʚ 10 ʩʘʞʝʥʴ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʙʦʪ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʧʦʚʝʨʢʠ ʥʠʚʝʣʠʨʦʚ ʠ ʦʮʝʥʢʘ ʜʣʠʥʳ 

ʜʝʣʝʥʠʷ ʨʝʝʢ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʣʠ ʥʠʚʝʣʠʨʫ Breithaupt & Sohn, ʜʣʷ ʥʝʛʦ ʝʞʝʜʥʝʚʥʦ 

ʦʧʨʝʜʝʣʷʣʠ ʪʘʥʛʝʥʩ ʫʛʣʘ i (ʫʛʦʣ i ï ʧʨʦʝʢʮʠʷ ʥʘ ʦʪʚʝʩʥʫʶ ʧʣʦʩʢʦʩʪʴ ʫʛʣʘ ʤʝʞʜʫ ʦʩʴʶ ʫʨʦʚʥʷ 

ʠ ʚʠʟʠʨʥʦʡ ʦʩʴʶ ʪʨʫʙʳ), ʘ ʪʘʢʞʝ ʙʳʣʘ ʪʱʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ ʮʝʥʘ ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʥʘ 

ʵʢʟʘʤʝʥʘʪʦʨʘʭ ʬʠʨʤʳ Hildenbrand ʠ Port. ʕʪʦ ʙʳʣʦ ʚʘʞʥʦ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʫʨʦʚʥʶ 

ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʝʚʳʰʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʩʧʦʩʦʙʫ ɿʝʡʙʪʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 1890 ʛʦʜʫ ʩ 20 ʧʦ 27 ʩʝʥʪʷʙʨʷ, ʘ ʚʪʦʨʦʡ ʩ 

30 ʧʦ 31 ʘʚʛʫʩʪʘ ʠ 8 ʦʢʪʷʙʨʷ 1891 ʛʦʜʘ (ʨʠʩʫʥʦʢ 6). ʋʯʘʩʪʥʠʢʠ ʨʘʙʦʪ ʦʪʤʝʯʘʣʠ ʧʣʦʭʫʶ ʧʦʛʦʜʫ 

20 ʠ 21 ʩʝʥʪʷʙʨʷ: ʙʳʣ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʧʦʜʥʠʤʘʚʰʠʡ ʧʳʣʴ. ʃʠʥʠʷ ʚʦʟʣʝ ʨʝʧʝʨʘ ɺʝʨʭʥʝʛʦ 

ʋʩʣʦʥʘ ʚʝʣʘʩʴ ʧʦ ʟʘʣʠʚʥʳʤ ʣʫʛʘʤ ʠ ʧʝʩʯʘʥʳʤ ʦʪʤʝʣʷʤ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʡʜʝʥʦ 16,9 ʢʤ 

ʜʚʦʡʥʦʛʦ ʭʦʜʘ ʠ 7 ʢʤ ʧʨʷʤʦʛʦ ʧʦ ʣʠʥʠʠ AT ʜʣʷ ʢʦʥʪʨʦʣʷ. 

                                                           
8 ʄʘʢʩʠʤʦʚ, ʉ.ʇ. ʆʧʳʪ ʪʦʯʥʦʡ ʥʠʚʝʣʠʨʦʚʢʠ ʧʦ ʩʧʦʩʦʙʫ ʧʨʦʬ. ɿʝʡʙʪʘ /ʉ. ʇ. ʄʘʢʩʠʤʦʚ. - ʂʘʟʘʥʴ: 1901. - 39 ʩ. 
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ʈʠʩ. 6. ʉʭʝʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1890ï1891 ʛʦʜʘ. 

 

ʅʘ ʩʭʝʤʝ ʧʨʠʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

O ï ʤʘʨʢʘ ʛʦʨʦʜʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ;  

D ï ʤʘʨʢʘ ʛʦʨʦʜʩʢʦʡ ʜʫʤʳ; 

C ï ʤʘʨʢʘ ʢʘʬʝʜʨʘʣʴʥʦʛʦ ʩʦʙʦʨʘ;  

P ï ʜʦʤ ʈʘʤʘ;  

B ï ʧʦʣʠʮʝʡʩʢʘʷ ʙʫʜʢʘ ʧʦ ʩʝʨʝʜʠʥʝ ʜʘʤʙʳ;  

A ï ʤʘʨʢʘ ʯʘʩʦʚʥʠ ʚ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʣʦʙʦʜʝ; 

T ï ʨʝʧʝʨ ʠʥʞʝʥʝʨʦʚ ʚ ʅʦʚʦ-ʊʘʪʘʨʩʢʦʡ ʩʣʦʙʦʜʝ;  

M ï ʪʦʯʢʘ ʩʪʦʷʥʠʷ ʥʘ ʧʦʣʫ ʫ ʃʘʚʢʠ ʢʫʧʮʘ ʄʫʩʠʥʘ ʥʘ ʉʝʥʥʦʡ ʫʣʠʮʝ; 

ὡ  ï ʩʚʘʡʢʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ɺʦʣʛʠ;  

ὡ  ï ʩʚʘʡʢʘ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ɺʦʣʛʠ;  

Y ï ʨʝʧʝʨ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ɺʝʨʭʥʝʛʦ ʋʩʣʦʥʘ.  

ɺ 1904 ʛʦʜʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʨʦʚʝʩʪʠ ʥʠʚʝʣʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʠ 

ʟʘʛʦʨʦʜʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. ʇʣʘʥʠʨʦʚʘʣʦʩʴ ʧʨʦʡʪʠ 22,2 ʢʤ, ʥʦ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʦʣʦʞʠʪʴ 2,4 

ʢʤ. ʅʘ ʵʪʦ ʧʦʚʣʠʷʣʦ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: ʦʜʥʘ ʨʝʡʢʘ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘ ʂʝʨʥʘ ʥʝ ʧʨʠʥʘʜʣʝʞʘʣʘ 

ʛʦʨʦʜʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʣʠʰʴ ʚ ʩʝʥʪʷʙʨʝ, ʘ ʚ ʩʝʥʪʷʙʨʝ ʥʘʯʘʣʠʩʴ ʜʦʞʜʠ. ʅʦ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ 7 ʤʘʨʦʢ. ʃʠʥʠʠ 1-2,2-3,7-8 ʙʳʣʠ ʧʨʦʡʜʝʥʳ 7, 8, 11, 24 ʩʝʥʪʷʙʨʷ 1904 ʛʦʜʘ. 

ʆʜʥʘʢʦ ʚ 1908 ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʡʪʠ ʣʠʥʠʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ʛʦʜʘ 

ʟʘʥʦʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ (ʨʠʩʫʥʦʢ 7). ɺʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʙʦʪ 

ʟʘʥʷʣʦ 17 ʨʘʙʦʯʠʭ ʜʥʝʡ, ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʧʦ ʩʝʨʝʜʠʥʫ ʠʶʣʷ. ʀʟ ʥʠʭ 12 ʜʥʝʡ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʛʦʜʦʡ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʞʫʨʥʘʣʘʭ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, ʫ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʠ 

ʥʝʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʝʥʠʷ: ʩʠʣʴʥʳʝ ʧʦʨʳʚʳ ʚʝʪʨʘ, ʜʦʞʜʴ, ʪʨʷʩʢʘ ʟʝʤʣʠ, ʚʳʟʚʘʥʥʦʡ 

ʧʨʦʝʟʞʘʶʱʠʤ ʩʦʩʪʘʚʦʤ, ʩʠʣʴʥʘʷ ʞʘʨʘ, ʜʳʤ, ʧʦʣʦʤʢʘ ʙʘʰʤʘʢʘ. ʀʟ ʞʫʨʥʘʣʘ ˉ3 ʯʠʪʘʝʤ 

ʚʳʧʠʩʢʫ: çʉʠʣʴʥʳʡ ʚʝʪʝʨ. ʂʘʞʜʳʡ ʰʪʘʪʠʚ ʦʪʥʠʤʘʝʪ ʧʦ 20-30 ʤʠʥʫʪ ʚʨʝʤʝʥʠè. 
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ʈʠʩ. 7. ʉʭʝʤʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1908 ʛʦʜʘ 

 

ɺʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʦʚ ʙʘʰʤʘʢʠ ʟʘʢʘʧʳʚʘʣʠʩʴ ʚ ʟʝʤʣʶ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘʙʣʶʜʘʪʝʣʷ.  ʇʨʠ 

ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪ ʩʪʘʨʘʣʠʩʴ ʟʘʢʦʥʯʠʪʴ ʥʘ ʨʝʧʝʨʝ ʠʣʠ, ʝʩʣʠ ʪʘʢʦʛʦ ʥʝ ʧʦʣʫʯʘʣʦʩʴ, ʜʝʣʘʣʠ 

ʥʘʩʝʯʢʠ ʥʘ ʟʜʘʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʪʢʝ ʥʠʪʝʡ ʧʨʠʙʦʨʘ. 

ʀʪʦʛʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1890ï1908 ʛʛ. 

ɺ ʭʦʜʝ ʥʠʚʝʣʠʨʦʚʦʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʩʦʪʳ ʟʘʣʦʞʝʥʥʳʭ ʤʘʨʦʢ, ʦʜʥʘʢʦ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʟʘʚʠʩʝʣʘ ʦʪ ʨʝʧʝʨʘ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ɺʝʨʭʥʝʛʦ ʋʩʣʦʥʘ. ʆʙ 

ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʭʦʜʠʣʠ ʩʧʦʨʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʧʦʧʨʘʚʢʘʭ ʚ ʝʛʦ 

ʚʳʩʦʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʠʚʝʣʠʨʦʚʢʘ ʙʳʣʘ ʦʯʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʘ. ɽʸ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʨʘʟʦʩʣʘʥʳ ʚ ʤʥʦʞʝʩʪʚʦ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʘʜʨʝʩ ʂʘʟʘʥʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʦʪ ʛʣʘʚʳ ʛ.ʂʘʟʘʥʠ ʉʝʨʛʝʷ ɺʠʢʪʦʨʦʚʠʯʘ ɼʴʷʯʝʥʢʦ 

(ʨʠʩʫʥʦʢ 8), ʦʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʘʚʣʝʥʠʷ ʂʘʟʘʥʩʢʦʛʦ ʦʢʨʫʛʘ ʩ ʧʨʦʩʴʙʦʡ ʚʳʩʣʘʪʴ  

20 ʵʢʟʝʤʧʣʷʨʦʚ ʩʪʘʪʴʠ ʄʠʣʦʚʘʥʦʚʘ9. 

 

 
ʈʠʩ. 8. ɹʣʘʛʦʜʘʨʥʦʩʪʠ ʟʘ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 1890 ʠ 1908 ʛʛ 

                                                           
9 ʄʠʣʦʚʘʥʦʚ, ɺ.ʅ. ʊʦʯʥʘʷ ʥʠʚʝʣʠʨʦʚʢʘ ʤʝʞʜʫ ʕʥʛʝʣʴʛʘʨʜʪʦʚʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʝʡ ʠ ʛ. ʂʘʟʘʥʴʶ ʜʣʷ ʩʚʷʟʠ ʩ 

ʂʘʟʘʥʩʢʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʝʡ/ ɺ.ʅ. ʄʠʣʦʚʘʥʦʚ. - ʂʘʟʘʥʴ: 1909. - 43 ʩ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1890 ʛʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʩʦʪʳ ʤʘʨʦʢ, ʧʨʠ ʧʨʠʥʷʪʦʡ 

ʚʳʩʦʪʝ ʠʩʭʦʜʥʦʛʦ ʨʝʧʝʨʘ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ɺʝʨʭʥʝʛʦ ʋʩʣʦʥʘ, ʨʘʚʥʦʡ 50,044 ʤ, ʘ ʚʳʩʦʪʘ 

ʩʚʘʡʢʠ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ  ὡ= 37,240 ʤ (ʪʘʙʣʠʮʘ 3). ɺ ʭʦʜʝ ʥʠʚʝʣʠʨʦʚʦʢ 1904 ʠ 1908 ʛʦʜʦʚ 

ʙʣrʠ ʦʧʨʝʜʝʣʝʥʳ ʚʳʩʦʪʳ ʤʘʨʦʢ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4, ʧʨʠ ʧʨʠʥʷʪʦʡ ʚʳʩʦʪʝ ʩʚʘʡʢʠ 

ὡ τσȟπππ ̍. 

ʊʘʙʣʠʮʘ 3 

ɺʳʩʦʪʳ ʤʘʨʦʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1890 ï 1891 ʛʛ. 
 

ʇʫʥʢʪ ʆʪʤʝʪʢʘ, ʤ 

ʆʙʩʝʨʚʘʪʦʨʠʷ 73,555 

ɻʦʨʦʜʩʢʘʷ ɼʫʤʘ 76,957 

ʂʦʣʦʢʦʣʴʥʷ ʉʦʙʦʨʘ 77,933 

ɼʦʤ ʛ. ʈʘʤʘ 52,163 

ɸʜʤʠʨʘʣʪʝʡʩʢʘʷ ʩʣʦʙʦʜʘ 50,845 

 

ʊʘʙʣʠʮʘ 4 

ɺʳʩʦʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ï1908ʛʛ. 
 

ʄʘʨʢʘ ʆʪʤʝʪʢʘ, ʤ 

1 97,577 

2 96,263 

3 62,949 

4 61,472 

5 58,652 

6 62,965 

7 59,493 

 

ʇʦʤʠʤʦ ʚʳʩʦʪ ʤʘʨʦʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚʳʩʦʪʘ ʰʪʨʠʭʘ ʥʘ ʩʪʝʥʝ 

ʢʨʳʣʴʮʘ ʢʘʙʠʥʝʪʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ 72,50 ʤ; ʚʳʩʦʪʘ ʩʪʦʷʥʠʷ ʨʝʡʢʠ ʥʘ ʧʦʣʫ ʣʘʚʢʠ ʄʫʩʠʥʘ 

ʥʘ ʉʝʥʥʦʤ ʙʘʟʘʨʝ 53,68 ʤ; ʚʳʩʦʪʘ ʯʫʛʫʥʥʦʛʦ ʧʦʨʦʛʘ ʢʘʣʠʪʢʠ, ʚʝʜʫʱʝʡ ʚ ʦʛʨʘʜʫ ʂʘʟʘʢʦʚʩʢʦʡ 

ʤʝʯʝʪʠ 53,18 ʤ; ʚʳʩʦʪʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʢʨʳʣʴʮʘ ʄʘʨʠʠʥʩʢʦʡ ʙʦʛʘʜʝʣʴʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʄʦʩʢʦʚʩʢʦʡ ʫʣʠʮʝ 52,18 ʤ; ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʛʝʥʝʨʘʣʘ ʊʠʣʣʦ ʦʙ 

ʦʰʠʙʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʦʩʥʦʚʘʥʠʷ ʉʦʙʦʨʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʫʥʢʪʦʚ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʣʦʞʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʪʝʨʷʥʘ (ʪʘʙʣ.1). ʀʟ 5 

ʟʘʣʦʞʝʥʥʳʭ ʚ 1890 ʛʦʜʫ ʫʮʝʣʝʣʠ 2 ʤʘʨʢʠ, ʘ ʠʟ 8 ʟʘʣʦʞʝʥʥʳʭ ʚ 1904 ʛʦʜʫ ï 3. 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

ʅʘ 1890 ï 1908 ʛʛ. ʨʘʟʜʝʣʷʣʠ ʚʳʩʦʢʦʪʦʯʥʦʝ ʠ ʪʦʯʥʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʜʘʥʥʳʭ ʨʘʙʦʪ 

ʧʨʠʤʝʥʷʣʘʩʴ ʠʥʩʪʨʫʢʮʠʷ çʧʦʩʪʘʥʦʚʣʝʥʠʝ ʢʦʤʠʩʩʠʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʨʘʜʫʩʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʜʣʷ 

ʪʦʯʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷè. ɺ ʢʦʪʦʨʦʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ çʚ ʥʝʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʜʦʧʫʱʝʥʘ 

ʩʨ.ʦʰʠʙʢʘ ʥʘ 1 ʢʤ 5 ʤʤè4. ʋʨʘʚʥʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʢʦʨʨʝʣʘʪʥʳʤ ʤʝʪʦʜʦʤ.  

ʆʮʝʥʠʤ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʂʨʘʩʥʦʚʘ (1893 

ʛʦʜʘ) ʫʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʩʝʡ ʣʠʥʠʠ 8,6 ʤʤ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʧʝʨʝʩʯʠʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 1890 ʛʦʜʘ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʚ ʩʪʘʪʴʝ ʦʪʩʫʪʩʪʚʫʶʪ 
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ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʜʘʥʥʳʝ. ʆʜʥʘʢʦ, ʚ ʩʪʘʪʴʝ ʄʠʣʦʚʘʥʦʚʘ (1909 ʛʦʜʘ) ʝʩʪʴ ʠʟʤʝʨʝʥʥʳʝ 

ʧʨʝʚʳʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ï 1908 ʛʦʜʦʚ. 

ʊʘʙʣʠʮʘ 5 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 1904 ï 1908 ʛʛ. 
 

ʉʝʢʮʠʷ 
ʇʨʝʚʳʰʝʥʠʝ 

ʧʨʷʤʦ, ʤ 

ʇʨʝʚʳʰʝʥʠʝ 

ʦʙʨʘʪʥʦ, ʤ 

ʇʦʣʫʯʝʥʥʳʝ 

ʥʝʚʷʟʢʠ, ʤʤ 

ʈʘʩʩʪʦʷʥʠʝ, 

ʢʤ 

ɼʦʧʫʩʪʠʤʳʝ 

ʥʝʚʷʟʢʠ, ʤʤ 

1-2 1,3136 -1,3141 -0,5 0,2 2,2 

2-3 33,3145 -33,3147 -0,2 1,39 5,9 

3-4 1,4738 -1,4790 -5,2 2,74 8,3 

4-5 2,8192 -2,8208 -1,6 6,95 13,2 

5-6 -4,3182 4,3079 -10,3 6,24 12,5 

6-7 3,472 -3,4722 -0,2 3,91 9,9 

7-8 1,5698 -1,5704 -0,6 0,81 4,5 

 

ɺ ʊʘʙʣʠʮʝ 5 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ʠ 1908 ʛʦʜʦʚ, ʧʨʝʚʳʰʝʥʠʷ 

ʭʦʜʦʚ ʧʨʷʤʦ ʠ ʦʙʨʘʪʥʦ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʪʘʙʣʠʮʳ ʥʘ ʩʪʨʘʥʠʮʝ 244. ʇʨʝʚʳʰʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʉʦʝʜʠʥʷʷ ʨʝʟʫʣʴʪʘʪʳ ʦʪʜʝʣʴʥʳʭ ʥʠʚʝʣʠʨʦʚʦʢ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʦʚ ʚ ʦʜʥʦ 

ʮʝʣʦʝ ʠ ʧʨʠʜʘʚʘʷ ʠʤ ʨʘʟʣʠʯʥʳʝ ʚʝʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʢʘʯʝʩʪʚʘʤè 4. 

ʉʫʤʤʘʨʥʘʷ ʧʦʣʫʯʝʥʥʘʷ ʥʝʚʷʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 18,6 ʤʤ, ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʜʦʧʫʩʢʝ ʜʣʷ II 

ʢʣʘʩʩʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚ  υЍςςȟςτ ςσȟφ ̍ Ȣ̍ ʉʣʫʯʘʡʥʘ ʦʰʠʙʢʘ – ρȟπσ ̍ Ȣ̍  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 1904 ʠ 1908 ʛʛ., 

ʠʤʝʶʪ ʪʦʯʥʦʩʪʴ II ʢʣʘʩʩʘ(ʧʨʠʥʷʪʦʡ ʩʦʛʣʘʩʥʦ ɻʂʀʅʇ (ɻʅʊɸ) ï 03-010-03 çʀʥʩʪʨʫʢʮʠʷ ʧʦ 

ʥʠʚʝʣʠʨʦʚʘʥʠʶ I,II ,III ,IV ʢʣʘʩʩʦʚè), ʩ ʥʝʢʦʪʦʨʳʤʠ ʜʦʧʫʱʝʥʠʷʤʠ: ʥʝʩʦʙʣʶʜʝʥʠʝ ʯʝʪʥʦʩʪʠ ʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʮʠʡ ʚ ʭʦʜʘʭ ʧʨʷʤʦ ʠ ʦʙʨʘʪʥʦ; ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʰʘʛʘʤʠ. 

ʆʜʥʘʢʦ, ʚʦʧʨʦʩ ʦʙ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ ʤʘʨʦʢ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ʂʘʢ ʧʠʩʘʣ 

ʄʠʣʦʚʘʥʦʚ: çʚʦʧʨʦʩ ʦʙ ʠʩʪʠʥʥʦʡ ʚʳʩʦʪʝ ʥʫʣʷ ɺʝʨʭʥʝ-ʋʩʣʦʥʩʢʦʛʦ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ 

ʦʩʪʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʢʨʳʪʳʤè, çʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ɺʦʣʞʩʢʦʡ ʦʧʠʩʥʦʡ ʧʘʨʪʠʠ, ʜʘʥʥʳʭ ʥʘ ʩʪʨʘʥʠʮʝ 27,  ʥʝ ʧʦʛʨʝʰʠʤ 

ʟʘʤʝʪʥʦ, ʜʦʧʫʩʪʠʚ ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʤʘʨʦʢ ˉ1 ʠ ˉ9 

ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʝʡ ρ ̍è4. 

ʇʦʧʨʘʚʢʠ ʟʘ ʚʳʩʦʪʫ ʨʝʧʝʨʘ ɺʝʨʭʥʝʛʦ ʋʩʣʦʥʘ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʨʘʟʥʷʪʩʷ ʦʪ +2,00 ʜʦ 

+3,60 ʩʘʞʝʥʝʡ10. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ: çʕʪʠ ʫʢʘʟʘʥʥʳʝ ʦʪʤʝʪʢʠ ʜʘʥʳ ʥʝ ʢ ʫʨʦʚʥʶ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ, ʘ ʢ ʫʩʣʦʚʥʦʤʫ ʥʫʣʝʚʦʤʫ ʛʦʨʠʟʦʥʪʫ ʥʠʚʝʣʠʨʦʚʢʠ ɺʦʣʞʩʢʦʡ ʆʧʠʩʥʦʡ ʇʘʨʪʠʠ, ʧʨʠʥʷʪʳʤ 

ʟʘ ʝʛʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʤʝʪʢʠ 41,892 ʩ. ʈʝʣʴʩʘ ʥʘ ʤʦʩʪʫ 

ʯʝʨʝʟ ʨ.ʋʪʢʦʰʴ ʫ ʜ.ʂʦʧʘʝʚʦ ï ʚʝʪʢʠ ʢ ʪʦʚʘʨʥʦʡ ʧʨʠʩʪʘʥʠ ʈʳʙ.-ɹʦʣʦʛ. ʞ.ʜ. ʇʦ ʥʠʚʝʣʠʨʦʚʢʘʤ 

ɺ-ʊ. ʆʪʜʝʣʘ ɻʣʘʚʥʦʛʦ ʐʪʘʙʘ ʥʫʣʝʚʦʡ ʛʦʨʠʟʦʥʪ ɺ.ʆ.ʇ. ʣʝʞʠʪ ʥʘ 2-3 ʩʘʞ. ɺʳʰʝ ʩʨʝʜʥʝʛʦ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʧʦʯʪʠ ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʥʫʣʝʤ ʂʨʦʥʰʪʘʪʩʢʦʛʦ 

ʬʫʪʰʪʦʢʘ.è11. ʂ ʩʦʞʘʣʝʥʠʶ, ʨʝʧʝʨ ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʣ ʪʦʯʥʫʶ ʦʪʤʝʪʢʫ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʂʨʦʥʰʪʘʪʩʢʦʛʦ ʬʫʪʰʪʦʢʘ.  

ɺ ʨʘʙʦʪʝ ʂʨʘʩʥʦʚʘ ʠʤʝʣʦʩʴ ʦʰʠʙʦʯʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʦʜʠʥʘʢʦʚʳʡ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʨʝʢʠ ɺʦʣʛʠ. ɺ 1926 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʢʫʤʘ 

                                                           
10 ɹʘʨʢʦʚ, ʈ. ʈ. ʈʘʥʥʠʝ ʚʳʩʦʪʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʟʥʘʢʠ ʂʘʟʘʥʠ / ʈ. ʈ. ɹʘʨʢʦʚ // X ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʛʝʦʜʝʟʠʠ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè. - ʂʘʟʘʥʴ: 2021.  
11 ʀʟ ʧʠʩʴʤʘ ʧʨʘʚʣʝʥʠʷ ʂʘʟʘʥʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ 26 ʥʦʷʙʨʷ 1908 ʛʦʜʘ. 
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ɸ.ɸ. ʊʨʫʱʦʚ ʧʨʦʚʝʣ ʧʦʚʪʦʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʘʨʢʠ ʂɸʆ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʩʣʦʙʦʜʳ (ɸ) ʩ 

ʨʝʧʝʨʦʤ ɺʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʪʠ 

ʧʦʧʨʘʚʢʫ -6,5ʤʤ ʚ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ. 

ʆ ʜʘʣʴʥʝʡʰʝʡ ʨʦʣʠ ʥʠʚʝʣʠʨʦʚʦʢ 1890, 1904, 1908 ʛʛ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʂʘʟʘʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʥʝ ʪʝʨʷʝʪ 

ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ.  

ɼʦ ʚʳʩʦʪ ʦʪ ʂʨʦʥʰʪʘʜʪʩʢʦʛʦ ʬʫʪʰʪʦʢʘ ʚ ʂʘʟʘʥʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʪʘʪʴʷʭ ʂʨʘʩʥʦʚʘ ʠ ʄʠʣʦʚʘʥʦʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʦʪʤʝʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣ 

ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʠʡ ʤʝʞʝʚʦʡ ʠʥʩʪʠʪʫʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʛ. ʂʘʟʘʥʠ ʚ 

1910 ï 1914 ʛʛ., ʚ 1920-ʝ ʛʦʜʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣ ʂʘʟʘʥʩʢʠʡ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʡ ʪʝʭʥʠʢʫʤ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʠʚʝʣʠʨʦʚʦʢ5.  

ɺ 1930 ʛʦʜʫ ɻʣʘʚʥʳʤ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʠʥʠʷ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ I ʨʘʟʨʷʜʘ (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ I ʢʣʘʩʩʘ) ɸʨʟʘʤʘʩ - ɺʷʪʩʢʠʝ ʇʦʣʷʥʳ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʠʣʘ 3 ʤʘʨʢʠ 1904 ʛʦʜʘ (ˉ5, ˉ6, ˉ7). ʆʪʤʝʪʢʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ çʂʘʪʘʣʦʛ ʚʳʩʦʪ 

ʤʘʨʦʢ ʠ ʨʝʧʝʨʦʚ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʥʝʥʥʳʭ ɻʣʘʚʥʳʤ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʋʧʨʘʚʣʝʥʠʝʤ ʚʦʝʥʥʳʭ ʪʦʧʦʛʨʘʬʦʚ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈè 

ʩ 1875 ʛʦʜʘ ʧʦ 1932 ʛʦʜ. ɺ 1946 ʛʦʜʫ ʙʳʣʠ ʧʝʨʝʫʨʘʚʥʝʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ çʂʘʪʘʣʦʛ ʚʳʩʦʪ ʤʘʨʦʢ 

ʠ ʨʝʧʝʨʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ I ʠ II ʢʣʘʩʩʦʚ (ʨʘʟʨʷʜʦʚ)è, 1950ʛ. 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʤʘʨʢʠ ʂɸʆ ʠ ʕʆ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʛ. ʂʘʟʘʥʠ. ʂ ʵʪʦʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ: 

ʅʝʣʠʜʦʚ ʅ.ʅ., ɻʫʙʘʡʜʫʣʣʠʥ ɸ.ʄ. çʉʦʚʨʝʤʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʘʟʘʥʠè, 1963ʛ.; ʄ.ʉ. ʂʘʚʝʝʚ, ɹ.ɺ. ɺʘʩʠʣʴʝʚ çʇʨʦʚʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʘʟʘʥʠè, 1958 ʛ. 

ɺ 2000 ʠ 2001 ʛʦʜʫ ʧʦ ʟʘʢʘʟʫ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇɸʆ 

çʊʘʪʥʝʬʪʴè ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 2 ʮʠʢʣʘ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II ʢʣʘʩʩʘ ʥʘ ʂʘʟʘʥʩʢʦʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʦʰʣʘ ʤʘʨʢʘ ʛʦʨʦʜʩʢʦʡ ʜʫʤʳ (D) ʠ ʤʘʨʢʘ 

ʚʦʢʟʘʣʘ (ˉ7). 

ʉʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ɺ ʥʘʰʠ ʜʥʠ ʩʪʘʨʠʥʥʳʝ ʥʠʚʝʣʠʨʥʳʝ ʤʘʨʢʠ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʘ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʂʘʚʢʘʟʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʨʢʠ, ʟʘʣʦʞʝʥʥʳʝ 

ʙʦʣʝʝ 125 ʣʝʪ ʥʘʟʘʜ12.  

ʉʨʘʚʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʚ 1890ï1908 ʛʛ. ʩ ʧʨʝʚʳʰʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ 

ʨʘʟʥʳʭ ʥʠʚʝʣʠʨʦʚʦʢ. 

ʊʘʙʣʠʮʘ 6 

ʉʨʘʚʥʝʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʥʠʚʝʣʠʨʦʚʦʢ 
 

ʃʠʥʠʷ 
ʈʘʟʥʦʩʪʴ ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ ʟʘ ʨʘʟʥʳʡ ʧʝʨʠʦʜ, ʤ 

1930 2000 2001 2022 2025 

1-2 - - - -0,004 - 

5-6 -0,005 - - - - 

6-7 0,009 - - - - 

7-8 - 
0,143 0,130 

- - 

ʆ-D - - -0,004 

                                                           
12 ʗʤʙʘʝʚ, ʍ. ʂ. ɻʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ) /  ʍ. 

ʂ. ʗʤʙʘʝʚ, ɺ. ʈ. ʗʱʝʥʢʦ - ʄʦʩʢʚʘ: ʄʀʀɻɸʠʂ, 2007. ð 208 c. 
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ʈʘʟʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʡ ʩʯʠʪʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ” Ὤ Ὤ , ʛʜʝ Ὤ ï ʧʨʝʚʳʰʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ 

ʟʘ ʫʢʘʟʘʥʥʳʡ ʛʦʜ, ʘ Ὤ  ï ʧʨʝʚʳʰʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʂʨʘʩʥʦʚʘ ʠ 

ʄʠʣʦʚʘʥʦʚʘ. 

ʉʦʛʣʘʩʥʦ ʊʘʙʣʠʮʝ 6, ʤʝʞʜʫ ʤʘʨʢʦʡ ʂʘʟʘʥʩʢʦʛʦ ʚʦʢʟʘʣʘ ʠ ʤʘʨʢʦʡ ʛʦʨʦʜʩʢʦʡ ʜʫʤʳ ʝʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʡ, ʯʝʤ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ï ʥʝ ʠʟʚʝʩʪʥʦ. ʈʘʟʥʦʩʪʴ 

ʧʨʝʚʳʰʝʥʠʡ ʤʝʞʜʫ ʵʪʠʤʠ ʤʘʨʢʘʤʠ, ʠʟʤʝʨʝʥʥʘʷ ʚ 2000 ʠ 2001 ʛʦʜʘʭ, ʩʦʩʪʘʚʣʷʝʪ 13 ʤʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ 2000 ʠ 2001 ʛʦʜʦʚ, ʤʘʨʢʘ ʂʘʟʘʥʩʢʦʛʦ ʚʦʢʟʘʣʘ (ˉ7) ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʥʘʙʣʶʜʝʥʠʡ +2ʤʤ, ʩʨʝʜʥʝʝ ʧʦʜʥʷʪʠʝ 

ʩʦʩʪʘʚʣʷʝʪ +1ʤʤ). ʇʨʠʤʝʤ ʚʳʩʦʪʫ ʤʘʨʢʠ ˉ7 ʟʘ ʠʩʭʦʜʥʫʶ ʠ ʧʨʠʚʝʜʝʤ ʚʳʩʦʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʘʟʥʳʝ ʛʦʜʘ, ʢ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ (ɹʘʣʪʠʡʩʢʘʷ ʩʠʩʪʝʤʘ ʚʳʩʦʪ 1977 ʛʦʜʘ ï ɹʉɺ-77).  

ʊʘʙʣʠʮʘ 7 

ʉʨʘʚʥʝʥʠʝ ʧʨʝʚʳʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʥʠʚʝʣʠʨʦʚʦʢ 

ʄʘʨʢʘ H1930-H1908 H2000- H1908 H2001-H1908 H2022-H1908 H2025-H1908 

O - - - - 0,084 

D - 0,143 0,130 - 0,088 

1 - - - -0,014 - 

2 - - - -0,010 - 

5 0,004 - - - - 

6 0.009 - - - - 

 

ɺ ʊʘʙʣʠʮʝ 7, ʚʳʩʦʪʳ ʤʘʨʦʢ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2022 ʠ 2025 ʛʛ. ʦʧʨʝʜʝʣʝʥʳ ʚ ɹʉɺ-77, ʩ 

ʧʨʠʚʷʟʢʦʡ ʥʘ ʜʨʫʛʠʝ ʧʫʥʢʪʳ ʠ ʥʝ ʠʤʝʶʪ ʧʨʠʚʷʟʢʠ ʢ ʤʘʨʢʝ ʚʦʢʟʘʣʘ. 

ʀʟʤʝʨʝʥʠʷ 2022 ʛʦʜʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ɸʆ çʉʨʝʜʥʝʚʦʣʞʩʢʦʝ ɸɻʇè, ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʧʫʥʢʪʘ ʌɸɻʉ. 

ɺ ʘʧʨʝʣʝ 2025 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʚʝʩʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʍʦʜ ʙʳʣ 

ʧʨʠʚʷʟʘʥ ʢ ʧʫʥʢʪʘʤ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ, ʥʦ ʠʭ ʚʳʩʦʪʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʢʘʪʘʣʦʛʝ, ʦʧʨʝʜʝʣʝʥʳ III 

ʢʣʘʩʩʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʧʦʚʪʦʨʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ 2000 ʠ 2001 ʛʛ., ʦʩʘʜʢʘ ʟʘ 2 

ʮʠʢʣʘ ʩʦʩʪʘʚʠʣʘ -6ʤʤ. 

ʀʟ ʊʘʙʣʠʮʳ 7 ʟʘʤʝʪʠʤ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʤʘʨʦʢ ʠʤʝʝʪʩʷ ʧʦʜʥʷʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʟʤʝʨʝʥʠʡ 1908 ʛʦʜʘ. ɼʦ 1930 ʛʦʜʘ ʠʤʝʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʜʥʷʪʠʷ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 

0,2-0,4 ʤʤ/ʛʦʜ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʟʚʘʥʥʳʝ ʤʘʣʳʤ ʧʫʯʝʥʠʝʤ ʤʦʩʪʦʚ13 ʠ ʤʘʣʦʚʝʨʦʷʪʥʦ 

ʠʤʝʶʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʮʠʢʣʘʤʠ ʦʭʚʘʯʝʥʘ ʤʘʨʢʘ ʛʦʨʦʜʩʢʦʡ ʜʫʤʳ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʟʘ ʧʝʨʠʦʜ ʚ 92 ʛʦʜʘ. ɺ ʥʘʰʠ ʜʥʠ ʚʝʣʠʯʠʥʘ ʧʦʜʥʷʪʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ  ʠʟ-ʟʘ ʢʘʨʩʪʦʚʳʭ ʷʚʣʝʥʠʡ ʚ ʮʝʥʪʨʝ ʂʘʟʘʥʠ14. ɹʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʧʦʜʥʷʪʠʷ ʚʳʟʚʘʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ 1955ï1957 ʛʛ. ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʜʦ 

2000 ʛʦʜʘ ï 1,6 ʤʤ/ʛʦʜ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʦʧʫʩʢʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ -1,4 ʤʤ/ʛʦʜ. 

ʆʩʘʜʢʫ ʤʘʨʦʢ ˉ1 ʠ ˉ2 (ʟʘʣʦʞʝʥʥʳʭ ʚ ʛʣʘʚʥʦʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʟʜʘʥʠʠ ʕʆ) ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʫʩʘʜʢʦʡ ʟʜʘʥʠʷ, ʪʘʢ ʢʘʢ ʤʘʨʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʦʜʠʥ ʛʦʜ ʩ ʦʪʢʨʳʪʠʝʤ ʕʆ. ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ï -0.1 ʤʤ/ʛʦʜ. 

                                                           
13 ʊʨʝʪʴʷʢʦʚʘ, ʆ.ɺ. ʇʦʚʨʝʞʜʝʥʠʷ ʤʦʩʪʦʚ ʦʪ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʛʨʫʥʪʘ ʠ ʤʝʪʦʜʳ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ/ 

ʊʨʝʪʴʷʢʦʚʘ ʆ.ɺ. // ʊʈɸʅʉʇʆʈʊ. ʊʈɸʅʉʇʆʈʊʅʓɽ ʉʆʆʈʋɾɽʅʀʗ. ʕʂʆʃʆɻʀʗ. ð 2020. ð ˉ 2. ʉ. 70-78. 
14 ʄʠʨʟʦʝʚ ʂ. ʄ., ʉʪʝʧʘʥʦʚ ɺ. ʇ., ɻʘʪʠʷʪʫʣʣʠʥ ʅ. ʉ., ʊʘʨʘʩʦʚ ɽ. ɸ., ɻʘʪʠʷʪʫʣʣʠʥ ʈ. ʅ., ʂʘʰʫʨʢʠʥ ʇ. ʀ., 

ʂʦʞʝʚʥʠʢʦʚ ɺ. ɸ. ɻʣʫʙʠʥʥʳʡ ʢʘʨʩʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʊʘʪʘʨʩʪʘʥʝ // ɻʝʦʨʝʩʫʨʩʳ. 

2006. ˉ1 ʉ. 18  
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʢʘʨʩʪʦʚʳʭ ʷʚʣʝʥʠʡ ʥʘ ʤʘʨʢʠ ʧʝʨʚʦʛʦ ʪʦʯʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʛ. ʂʘʟʘʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʫʩʨʝʜʥʝʥʳ, ʠʟ-ʟʘ ʩ ʤʘʣʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʥʳʭ ʮʠʢʣʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʮʠʢʣʦʚ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ ʘʨʭʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: ʧʨʠʚʷʟʢʘ ʭʦʜʘ ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʘʧʨʝʣʝ 

2025 ʛʦʜʘ, ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʨʝʧʝʨʫ ʂʘʟʘʥʩʢʦʛʦ ʢʨʝʤʣʷ; ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʠʡ ʩʠʩʪʝʤʳ ʚʳʩʦʪ 

ʦʪ ʂʨʦʥʰʪʘʜʪʩʢʦʛʦ ʬʫʪʰʪʦʢʘ (1932 ʛʦʜʘ), ɹʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʩʦʪ 1946 ʠ 1977 ʛʛ.; 

ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʚ ʩʝʣʝ ɺʝʨʭʥʠʡ ʋʩʣʦʥ; ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʚʳʩʦʪʥʫʶ ʦʩʥʦʚʫ; ʠʟʫʯʝʥʠʝ ʪʝʦʨʠʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʦʛʦ ʥʠʚʝʣʠʨʘ ʠ ʩʝʪʠ çʂʚʘʥʪʦʚʳʡ ʬʫʪʰʪʦʢè. 

ɺʘʞʥʦʩʪʴ ʧʨʦʜʝʣʘʥʥʳʭ ʨʘʙʦʪ ʚ 1890,1891, 1904, 1908 ʛʛ. ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ. ʆʥʠ 

ʚʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʢʫ, ʥʦ ʠ ʚ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʂʘʟʘʥʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʨʘʙʦʪ ʥʝ ʪʝʨʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ.  

ɹʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʤʘʨʢʘʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʤʦʞʝʤ ʦʮʝʥʠʪʴ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʛ. ʂʘʟʘʥʠ ʟʘ ʧʝʨʠʦʜ ʩʚʳʰʝ 90 ʣʝʪ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɺʳʨʘʞʘʝʤ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄ.ɻ. ʉʦʢʦʣʦʚʦʡ, ʈ.ʈ. ɹʘʨʢʦʚʫ, ɺ.ʄ. ɹʝʟʤʝʥʦʚʫ, ʂ.ʀ. ʉʘʬʠʥʫ. ɿʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʞʫʨʥʘʣʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʫʟʝʶ Kern Aarau (ʚ ʯʘʩʪʥʦʩʪʠ ɸʣʴʜʦ ʃʘʨʜʝʣʣʠ) ʠ 

ʙʠʙʣʠʦʪʝʢʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇʘʣʝʨʤʦ. ɿʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʄ.ɸ. ʋʣʝʥʛʦʚʫ,  

ɼ.ʄ. ʍʘʙʠʙʫʣʣʠʥʫ, ʀ.ʀ. ʅʠʛʤʘʪʫʣʣʠʥʫ, ʀ.ʅ. ʇʝʪʨʦʚʫ, ɸ.ɺ. ʉʣʫʯʘʝʚʦʡ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀʅʊɽɻʈɸʎʀʀ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ʉʌɽʈʋ 

ɻɽʆɼɽɿʀʀ ʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 
ʐʘʰʫʙʘʡ ʅ.ʐ. 

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʠʣʢʘʩʘ ʉʘʛʳʥʦʚʘ 

 
 

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʀʀ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʢ ʘʥʘʣʠʟʫ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʙʦʣʝʝ ʠʥʪʫʠʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʦʢʘʟʳʚʘʪʴ 

ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʩʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʠ ʤʘʰʠʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ 

ʤʘʩʩʠʚʳ ʧʨʦʩʪʨʘʥʩʚʝʥʥʳʭ ʜʘʥʥʳʭ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʘʱʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʚ ʩʬʝʨʘʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʜʝʪʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʛʝʦʜʝʟʠʠ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʙʳʩʪʨʦ 

ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʡ, ʜʦʨʦʛ, ʨʝʢ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʙʦʣʴʰʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʝʦʜʝʟʠʩʪʘʤ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɸʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ, 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ, ʩʣʦʞʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʪ.ʜ., 

ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʘʨʰʨʫʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʘʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʀʀ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʮʝʥʢʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ.  
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ʅʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʝʥ ʨʘʩʯʠʪʳʚʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʭʝʤʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʝʪʠʨʦʚʘʥʠʷ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝʥʠʶ ʩʢʨʳʪʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʪʨʝʥʜʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʧʨʠʥʠʤʘʝʤʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʘ 

ʨʠʩʢ ʦʰʠʙʦʢ ʠ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʉʝʛʦʜʥʷ ʨʘʟʚʠʪʠʝ ʀʀ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ 

ʦʙʲʝʤʦʚ ʛʝʦʜʘʥʥʳʭ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʨʘʥʴʰʝ ʙʳʣʠ ʥʝʜʦʩʪʠʞʠʤʳ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʟʚʠʪʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʩʝʪʝʡ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚʩʝ ʘʢʪʠʚʥʝʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʚʤʝʱʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ɻʀʉ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʀʀ. ʊʘʢʠʝ ʛʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ 

ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʦ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʧʝʮʠʘʣʠʩʪʳ ʙʝʟ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʀʀ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʝ, ʪʘʢ ʠ ʦʪʢʨʳʪʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʉʨʝʜʠ ʥʠʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʟʚʝʩʪʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʛʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʇʨʠʤʝʨʳ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚʢʣʶʯʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʢʘʪʘʩʪʨʦʬ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʀʀ ʚ ɻʀʉ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʚʟʚʳʰʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʀʀ ʚ ɻʀʉ. ʅʝʦʙʭʦʜʠʤʳ ʧʨʦʛʨʘʤʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʝʡʩʦʚ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ GeoAI, 

ʦʙʲʝʜʠʥʷʶʱʠʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʝʜʠʥʳʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʷʤ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʆʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʀʀ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʷʚʣʷʝʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʀʟʚʝʩʪʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ɻʀʉ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ɻʀʉ 

 

ʕʪʠ ʪʝʭʥʦʣʛʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ɻʀʉ, ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʨʘʩʰʠʨʷʶʪ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ɺʠʜʳ ʠ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
 

ʉʠʣʴʥʳʡ ʀʀ ʉʣʘʙʳʡ ʀʀ 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʰʫʱʘʪʴ ʅʝ ʠʤʝʝʪ ʨʘʟʫʤʘ 

ʉʧʦʩʦʙʥʦʩʪʴ ʚʳʥʦʩʪʴ ʩʫʞʜʝʥʠʝ ʆʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʉʘʤʦʘʥʘʣʠʟ ʋʩʠʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʰʝʥʠʠ 

ʫʟʢʠʭ ʟʘʜʘʯ 

ʉʘʤʦʩʦʟʥʘʥʠʝ ʅʝ ʬʫʥʮʠʦʥʠʨʫʝʪ ʙʝʟ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʣʘʙʳʡ ʀʀ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʭʚʘʪʳʚʘʝʪ 

ʟʘʜʘʯʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʠʣʠ ʚʥʝʜʨʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʜʘʯʠ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʨʠʩʫʥʦʢ 2). ʕʪʘʧʳ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ 

ʩʣʝʜʫʶʱʠʤʠ (ʈʠʩʫʥʦʢ 3). ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 4 ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ɻʀʉ 

ʷʚʣʷʝʪʩʷ çʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʠʣʠ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʀʀ.  
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ʈʠʩ. 2. ʄʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʅʘ ʵʪʘʧʝ çʉʙʦʨ ʜʘʥʥʳʭè ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʧʦʥʘʜʦʙʷʪʩʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʚ ɻʀʉ.  

ʅʘ ʵʪʘʧʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭè ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʬʠʣʴʪʨʘʮʠʷ ʰʫʤʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʷʭ ʀʀ.  

ʅʘ ʵʪʘʧʝ çʆʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡè ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ. ʈʘʟʜʝʣʠʪʴ ʜʘʥʥʳʝ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʠ ʪʝʩʪʦʚʫʶ 

ʚʳʙʦʨʢʠ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʜʝʣʠ.  

ʅʘ ʵʪʘʧʝ çʀʥʪʝʛʨʘʮʠʷ ʤʦʜʝʣʝʡ ɻʀʉè ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʠʥʪʝʛʨʘʮʠʠ ʦʙʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ ʀʀ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ɻʀʉ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʠʣʠ ʧʣʘʛʠʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʠ ʠ 

ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ. 

 

 
ʈʠʩ. 3. ʕʪʘʧʳ ʀʀ ʚ ɻʀʉ 
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ʅʘ ʵʪʘʧʝ çʆʮʝʥʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷè ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ɻʀʉ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʨʠʢʠ ʠ ʢʨʠʪʝʨʠʠ, 

ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʩʠʩʪʝʤʝ. 

ʕʪʘʧ çʄʦʥʠʪʦʨʠʥʛ ʠ ʦʙʥʦʚʣʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ɻʀʉ.  

ʕʪʘʧ çʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝè ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʟʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʠʢʠ ʀʀ ʚ ɻʀʉ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʣʝʜʥʠʭ ʪʝʥʜʝʥʮʠʡ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ 

ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʀʀ ʷʚʣʷʝʪʩʷ çɼʦʢʫʤʝʥʪʘʮʠʷ ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴè, ʪ.ʝ. ʩʦʟʜʘʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʠ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ 

ɻʀʉ (ʨʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩ. 4. ʉʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʀʀ 

 

ɺ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ ʙʦʴʰʠʭ ʦʙʲʝʤʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʢʨʳʪʳʝ ʧʘʪʪʝʨʥʳ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʠʡ ʜʝʥʴ ʚʥʝʜʨʝʥʠʝ ʀʀ ʚ ʣʶʙʫʶ ʦʪʨʘʩʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɻʀʉ, ʪʨʝʙʫʝʪ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʚ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ɻ ʪʦ ʷʜʨʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ï ʧʦʧʫʣʷʨʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʝʛʦ ʷʜʨʝ, ʪ.ʝ. ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʀ ʚ ɻʀʉ 

ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʙʠʙʣʠʦʪʝʢʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ɻʀʉ, ʘ ʪʘʢʞʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ: 
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ʊʘʙʣʠʮʘ 2 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʀʀ ʚ ɻʀʉ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʆ ʅʘʟʥʘʯʝʥʠʝ 

ArcGIS ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ ʀʀ, ʪʘʢʠʝ ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʘʥʘʣʠʟ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ. 

QGIS ɹʝʩʧʣʘʪʥʘʷ ʠ ʦʪʢʨʳʪʘʷ ɻʀʉ ï ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʘʣʛʦʨʠʪʤʳ ʀʀ. ʉ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ Orfeo Toolbox ʠʣʠ SAGA, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ENVI ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʬʫʥʢʮʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ. 

TensorFlow ʇʦʧʫʣʷʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʝʡ ʀʀ ʚ ɻʀʉ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

PyTorch ɽʱʝ ʦʜʥʘ ʧʦʧʫʣʷʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʝʣʝʡ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʜʝʣʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

GRASS GIS ɹʝʩʧʣʘʪʥʘʷ ʠ ʦʪʢʨʳʪʘʷ ɻʀʉ ï ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ ʀʀ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢʠʝ 

ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ. ʕʪʦ 

ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʦʚ ʀʀ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ɻʀʉ. 

SuperMap GIS ʕʪʦ ʧʦʣʥʳʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ɻʀʉ, 

ʚʢʣʶʯʘʷ ʥʘʩʪʦʣʴʥʳʝ ɻʀʉ, ʩʝʨʚʠʩʥʳʝ ɻʀʉ, ʢʦʤʧʦʥʝʥʪʥʳʝ ɻʀʉ ʠ 

ʤʦʙʠʣʴʥʳʝ ɻʀʉ ï ʧʣʘʪʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʗʟʳʢ Python ʇʦʧʫʣʷʨʥʳʡ ʷʟʳʢ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʢʨʠʧʪʘʭ QGIS, ArcGIS, GRASS ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʀʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʜʘʥʥʳʤʠ, ʠ ʵʪʦ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ 

ʷʟʳʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ GIS ɻʀʉ. 

ʗʟʳʢ R 

ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 

RStudio 

ʉʚʦʙʦʜʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ɻʀʉ. 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʙʣʘʛʦʜʘʨʷ 

ʀʥʪʝʨʥʝʪʫ, ʚ ʢʦʪʦʨʳʭ ʯʝʤ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʪʝʤ ʪʦʯʥʝʝ ʦʥʠ ʦʪʨʘʞʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

ʤʦʱʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʣʘʛʦʜʘʨʷ ʦʙʣʘʯʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ ʠ ʛʨʘʬʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʨʘʤ (GPU) ʠ ʫʩʦʚʝʨʰʝʥʪʩʚʦʚʘʥʠʷʤʠ ʘʣʛʦʨʠʪʤʦʚ, ʨʝʰʝʥʥʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʘʩʧʝʢʪʦʚ ʦʙʫʯʝʥʠʷ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
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ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ɻʀʉ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʧʨʠʢʣʘʜʥʳʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ , ʫʯʝʙʥʳʭ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ. ʀʀ 

ʚ ɻʀʉ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʘʢʠʝ ʢʘʢ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ, 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʦʢʨʫʞʝʥʠʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʧʨʝʦʩʪʘʚʣʷʶʪ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘʥʘʣʠʟ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʩʪʚʦ, 

ʵʢʦʣʦʛʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʝ, ʵʢʦʥʦʤʠʢʝ, ʦʙʦʨʦʥʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ.  

ʇʨʦʚʦʜʷ ʠʪʦʛʠ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ɻʀʉ ï ʵʪʦ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʠ ʤʥʦʛʦʰʘʛʦʚʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʛʣʫʙʦʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʛʝʦʜʝʟʠʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʛʠʙʢʠʭ ʧʣʘʪʬʦʨʤ ʧʨʦʩʪʨʘʥʩʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ɸʅɸʃʀɿ ʆʉɽɼɸʅʀʁ ɿɽʄʅʆʁ ʂʆʈʓ ʅɸ ʆʉʅʆɺɽ GNSS-ɼɸʅʅʓʍ ʀ 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʈɸʁʆʅɸʍ ʊɽʍʅʆɻɽʅʅʆɻʆ 

ɺʆɿɼɽʁʉʊɺʀʗ 
 

ʊʫʭʪʘʤʝʰʦʚ ʌ.ɻ.1,2, ʌʘʟʠʣʦʚʘ ɼ.ʐ.1, ʄʘʛʜʠʝʚ ʍ.ʅ.3 

1ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 
2 ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ 
3ɸʛʝʥʪʩʪʚʦ ʧʦ ʢʘʜʘʩʪʨʫ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 
 

ɻʣʦʙʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (GNSS) ʩʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʪʦʯʥʫʶ ʬʠʢʩʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ GNSS-ʪʝʭʥʦʣʦʛʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ: ʦʥʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ, ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʢʘʢ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʟʝʤʥʦʡ ʢʦʨʳ [1ï2]. ʉʦʚʨʝʤʝʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ 

ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʣʠʪʦʩʬʝʨʥʳʭ ʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʘʪʴ ʠʭ ʩʚʷʟʴ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʦʚ 

[3]. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ GNSS-ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʛʜʝ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʧʦʩʦʙʥʘ ʠʟʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʟʦʥʘʭ ʘʢʪʠʚʥʦʡ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʦʩʝʜʘʥʠʝ ʠʣʠ ʧʦʜʥʷʪʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʠ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ð ʜʦʙʳʯʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʧʦʜʟʝʤʥʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ [4ï6]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʠ ʠʭ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʩ ʣʦʢʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʠʭ ʩʥʠʞʝʥʠʶ. 

ʐʫʨʪʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʶʛʝ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ɸʤʫʜʘʨʴʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʣʦʤʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 1). ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

GNSS-ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʎʝʣʴʶ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠʤʝʥʝʥʠʝ GNSS-ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, 

ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʤʝʱʝʥʠʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʠ ʚ ʝʸ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʫʜʫʱʝʤ. 
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ʈʠʩ. 1. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ GNSS-ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʐʫʨʪʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʮʝʥʪʨʦʤ ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ [7]. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʨʘʡʦʥʝ ʐʫʨʪʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ 

ʛʣʫʙʠʥʘʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 20 ʢʤ. 

ʉʨʝʜʥʝʛʣʫʙʠʥʥʳʝ ʩʦʙʳʪʠʷ (20ï30 ʢʤ) ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʘ ʛʣʫʙʦʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʙʦʣʝʝ 30 

ʢʤ) ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʛʝ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2024 ʛʦʜ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʰʝʩʪʴ 

ʮʠʢʣʦʚ GNSS-ʠʟʤʝʨʝʥʠʡ ʥʘ 9 ʧʫʥʢʪʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʧʨʠʝʤʥʠʢʘʤʠ SOUTH G1PLUS. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 12 ʯʘʩʦʚ ʜʦ 2ï3 

ʩʫʪʦʢ, ʩ ʦʪʩʝʯʢʦʡ 10Á ʠ ʯʘʩʪʦʪʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ 30 ʩʝʢʫʥʜ. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

GNSS-ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ GAMIT/GLOBK, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʣʫʞʙʳ 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ [8-9]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʩʪʘʥʮʠʡ, ʦʧʨʝʜʝʣʝʥʳ 

ʟʝʥʠʪʥʘʷ ʟʘʜʝʨʞʢʘ ʘʪʤʦʩʬʝʨʳ, ʦʨʙʠʪʳ ʩʧʫʪʥʠʢʦʚ ʠ ʦʨʠʝʥʪʘʮʠʷ ɿʝʤʣʠ, ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʨʙʠʪʘʣʴʥʳʝ ʜʘʥʥʳʝ IGS ʠ ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ GPT2, Saastamoinen, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʠ ʧʨʠʣʠʚʦʚ FES2004 [10]. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʜʘʥʥʳʝ ʙʳʣʠ ʫʩʨʝʜʥʝʥʳ, ʘ ʥʘ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ ʩʪʘʥʮʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʚ 

ʧʨʦʛʨʘʤʤʝ GLOBK, ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʧʦʨʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ITRF2014 [11]. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʡ ʢʘʨʪʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ GNSS-ʧʫʥʢʪʦʚ ʙʳʣ 

ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʢʫʙʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ (Spline) ʚ ʩʨʝʜʝ ArcGIS [12]. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʩʧʦʩʦʙʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʛʣʘʞʝʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʠʟʚʝʩʪʥʳʤʠ ʪʦʯʢʘʤʠ. ɽʛʦ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʣʠʥʦʤʦʚ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʘʥʥʳʭ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

ʠʟʤʝʨʝʥʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʥʝʡʥʦʡ ʠ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ, ʤʝʪʦʜ Spline ʦʪʣʠʯʘʝʪʩʷ 

ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʅʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ (Vh) ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʫʥʢʪʘʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʝʧʣʦʚʘʷ 

ʢʘʨʪʘ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʩʝʜʘʥʠʷ ʠ ʧʦʜʥʷʪʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩ.2. ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʤʝʱʝʥʠʡ GNSS-ʧʫʥʢʪʦʚ (ʤʝʪʦʜ ʢʫʙʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ Spline) 

 

ɸʥʘʣʠʟ ʪʝʧʣʦʚʦʡ ʢʘʨʪʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʤʝʱʝʥʠʡ GNSS-ʧʫʥʢʪʦʚ ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʡ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ (ʜʦ ï4,2 ʤʤ/ʛʦʜ) ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʣʠʛʦʥʘ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʫʟʣʫ ʧʝʨʝʩʝʯʝʥʠʷ ɹʠʨʛʫʪʣʠ-ɼʝʭʢʘʥʘʙʘʜʩʢʦʛʦ ʠ 

ʃʷʥʛʘʨʦ-ʂʘʨʘʠʣʴʩʢʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʦ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1) ʚʳʷʚʠʣʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʵʪʦʡ ʟʦʥʳ ʩ ʦʙʣʘʩʪʷʤʠ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (M = 1,2ï3,3), ʯʪʦ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʦʷʚʣʝʥʠʷ ʥʘʚʝʜʸʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ð ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʙʳʯʘ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ð 

ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʨʦʜʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʃʦʢʘʣʠʟʘʮʠʷ ʠʥʪʝʥʩʠʚʥʳʭ 

ʦʩʝʜʘʥʠʡ ʚʙʣʠʟʠ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʧʨʦʪʠʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ (ï1,0éï1,5 ʤʤ/ʛʦʜ) ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʟʦʥʳ 

ʩ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GNSS-ʥʘʙʣʶʜʝʥʠʡ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʟʦʥ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʤʝʱʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʝʜʘʥʠʷ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʦʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʠʩʢʘ, ʛʜʝ ʥʘʣʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʆʎɽʅʂɸ ʇɸʈɸʄɽʊʈʆɺ ʉɼɺʀɻɸ ɿɽʄʅʆʁ ʂʆʈʓ ɺ ʊɸʐʂɽʅʊʉʂʆʄ ʈɽɻʀʆʅɽ 

ʅɸ ʆʉʅʆɺɽ ɼɸʅʅʓʍ ʇʆʉʊʆʗʅʅʓʍ ɻʅʉʉ-ʉʊɸʅʎʀʁ  
 

ʌʘʟʠʣʦʚʘ ɼ.ʐ.1, ʕʨʛʝʰʦʚ ʀ.ʄ.2, ʄʘʛʜʠʝʚ ʍ.ʅ.1,2, ʍʘʣʠʤʦʚ ɹ.ʊ.1 
1ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 
2 ɸʛʝʥʪʩʪʚʦ ʧʦ ʢʘʜʘʩʪʨʫ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 
 

ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʛʝʦʥʘʫʢ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ, ʦʮʝʥʠʚʘʪʴ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʩʣʦʞʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ [1]. ɺ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʩʪʘʣʠ ʤʝʪʦʜʳ 

ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ (ɻʅʉʉ). ʇʦʩʪʦʷʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʢʦʨʦʩʪʠ 

ʩʤʝʱʝʥʠʡ, ʪʝʥʟʦʨʳ ʜʝʬʦʨʤʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʢʫ ʛʣʘʚʥʳʭ ʦʩʝʡ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ, ʘ ʪʘʢʞʝ 

ʣʦʢʘʣʠʟʦʚʘʪʴ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ [2-4]. 

ʊʘʰʢʝʥʪʩʢʠʡ ʨʝʛʠʦʥ ʚʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ð ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ 

ʯʘʩʪʴ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʅʘ ʟʘʧʘʜʝ ʨʝʛʠʦʥ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʉʳʨʜʘʨʴʠʥʩʢʠʤ ʧʨʦʛʠʙʦʤ, ʘ ʥʘ 

ʶʛʝ ð ʩ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʦʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʙʘʩʩʝʡʥʳ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʛʘʟʘ, ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʥʝʬʪʠ (ʈʠʩ.1). ʈʝʛʠʦʥ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʊʘʰʢʝʥʪʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʦʥʳ, ʛʜʝ ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12ï15 ʣʝʪ [5]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʛʠʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʣʘʪʘʮʠʠ (ʩʞʘʪʠʷ), ʧʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ 

ʣʦʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʠ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʩʜʚʠʛʘ [6]. ʇʦ ʜʘʥʥʳʤ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2018ï

2023 ʛʛ., ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 1,5ï20,3 ʤʤ/ʛʦʜ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʦʩʪʠʛʘʶʪ 

Ñ17 ʤʤ/ʛʦʜ. ɺ ʨʘʡʦʥʝ ɸʥʛʨʝʥʘïɸʣʤʘʣʳʢʘ ʬʠʢʩʠʨʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʘʜʢʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [7]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʳ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʳʷʚʠʪʴ ʟʦʥʳ ʧʨʘʚʦʩʪʦʨʦʥʥʠʭ ʠ ʣʝʚʦʩʪʦʨʦʥʥʠʭ ʩʤʝʱʝʥʠʡ, ʚʨʘʱʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚ ʨʘʡʦʥʝ 

ʩʦʯʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ [8]. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʦ ʩʠʭ ʧʦʨ ʠʟʫʯʝʥʦ ʣʠʰʴ 

ʯʘʩʪʠʯʥʦ. ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦʩʪʦʷʥʥʳʭ ɻʅʉʉ-ʩʪʘʥʮʠʡ ʟʘ 2018ï2024 ʛʛ. ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ. ɸʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʜʚʠʛʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʦʢʘʣʠʟʦʚʘʪʴ ʫʯʘʩʪʢʠ ʘʢʪʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠ ʪʠʧ ʨʘʟʨʳʚʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʘʧʨʷʞʸʥʥʳʝ ʟʦʥʳ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʧʦʩʪʨʦʝʥʠʝ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʘʨʪʳ ʥʘʧʨʘʚʣʝʥʠʡ ʩʜʚʠʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ɻʅʉʉ-ʩʪʘʥʮʠʡ ʟʘ 2018ï2024 ʛʛ. 
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ʈʠʩ. 1. ʂʘʨʪʘ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ: ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 2018ï2024 ʛʛ., 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ  ʠ ʩʝʪʴ ɻʅʉʉ-ʧʫʥʢʪʦʚ 

 

ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʩʝʪʠ ʠʟ 15 

ʧʦʩʪʦʷʥʥʦʜʝʡʩʪʚʫʶʱʠʭ ɻʅʉʉ-ʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʊʘʰʢʝʥʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʢʘʢ ʧʫʥʢʪʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩʪʘʥʮʠʠ TASH ʠ MTAL, ʚʭʦʜʷʱʠʝ ʚ ʧʨʦʝʢʪʳ IGS 

ʠ CAWa), ʪʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ. ʅʘʙʣʶʜʝʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2018 ʛʦʜʘ ʧʦ ʜʝʢʘʙʨʴ 2024 ʛʦʜʘ. 

ɺʩʝ ʧʫʥʢʪʳ ʦʩʥʘʱʝʥʳ ʧʨʠʸʤʥʠʢʘʤʠ Leica/Trimble ʠ ʢʦʣʴʮʝʚʳʤʠ ʘʥʪʝʥʥʘʤʠ ʪʠʧʘ Choke Ring. 

ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʯʘʩʪʦʪʦʡ 30 ʩʝʢʫʥʜ. ʆʙʨʘʙʦʪʢʘ ʬʘʟʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ GAMIT/GLOBK ʚʝʨʩʠʠ 10.71 ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʪʨʸʭʵʪʘʧʥʦʡ ʩʭʝʤʝ [9,10].  ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʧʫʥʢʪʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʪʨʠ 

ʵʪʘʧʘ ʩʦʛʣʘʩʥʦ [11] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʠ ʩʪʘʥʜʘʨʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʣʫʞʙʳ ʚʨʘʱʝʥʠʷ 

ɿʝʤʣʠ IERS2010 [12]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʫʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʪʘʥʮʠʡ, 

ʘʪʤʦʩʬʝʨʥʳʝ ʟʘʜʝʨʞʢʠ, ʧʘʨʘʤʝʪʨʳ ʩʧʫʪʥʠʢʦʚʳʭ ʦʨʙʠʪ ʠ ʦʨʠʝʥʪʘʮʠʠ ɿʝʤʣʠ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʙʲʝʜʠʥʷʣʠʩʴ ʨʝʰʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʩʝʩʩʠʠ, ʘ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʠ ʧʦʤʦʱʠ ʬʠʣʴʪʨʘ 

ʂʘʣʤʘʥʘ ʦʮʝʥʠʚʘʣʠʩʴ ʬʠʥʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ. ɺʩʝ ʩʢʦʨʦʩʪʠ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ 

ʝʚʨʘʟʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʧʫʪʸʤ ʚʳʯʠʪʘʥʠʷ ʚʨʘʱʝʥʠʷ ʧʣʠʪʳ ɽʚʨʘʟʠʷ [13]. ʆʰʠʙʢʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩʦʩʪʘʚʠʣʘ 1.0ï3.0 ʤʤ ʠ 3.1ï5.4 ʤʤ ʜʣʷ ʚʳʩʦʪʳ. 

Cʨʝʜʥʷʷ ʦʰʠʙʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0.2~0.7 ʤʤ/ʛ. 

ɺ ʨʘʙʦʪʝ ʜʣʷ ʨʘʩʯʸʪʘ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪ ʧʨʠʤʝʥʸʥ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʢʦʣʣʦʢʘʮʠʠ [14], ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʢʦʨʦʩʪʝʡ ʧʦʩʪʦʷʥʥʳʭ ɻʅʉʉ-ʩʪʘʥʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʚʝʨʩʠʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʚʢʣʶʯʘʶʪ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʝʡ, ʚʨʘʱʝʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ, ʘ ʪʘʢʞʝ ʩʛʣʘʞʠʚʘʥʠʝ 
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(ʥʘʧʨʠʤʝʨ, ʩ ʛʘʫʩʩʦʚʦʡ ʬʫʥʢʮʠʝʡ ʚʝʩʘ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʦʛʦ ʧʦʣʷ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʦʩʪʨʦʝʥʠʶ ʢʘʨʪ ʥʘʧʨʘʚʣʝʥʠʡ ʦʩʝʡ ʩʜʚʠʛʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʫʛʣʦʤ 45Á 

ʢ ʛʣʘʚʥʳʤ ʦʩʷʤ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʟʦʥʳ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʠ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ 

ʩʜʚʠʛʘ ʠ ʦʮʝʥʠʪʴ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [15]. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʚʝʣʠʯʠʥ ʦʩʝʡ ʩʜʚʠʛʘ ʜʣʷ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ 2018ï2024 ʛʛ. (ʩ ʫʯʸʪʦʤ ʧʫʥʢʪʦʚ ɻʅʉʉ). ʆʩʠ ʧʦʩʪʨʦʝʥʳ ʩ 

ʰʘʛʦʤ ~10ï15 ʢʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʣʦʢʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʧʦʣʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʦʩʪʠʛʘʶʪ 6ï8 ʥʩʜ/ʛ (ʣʦʢʘʣʴʥʦ ʜʦ 10 ʥʩʜ/ʛ) ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʫʧʥʳʤ ʨʘʟʣʦʤʘʤ ð 

ʂʘʨʞʘʥʪʘʫʩʢʦʤʫ, ʂʫʤʙʝʣʴʩʢʦʤʫ, ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʤʫ ð ʘ ʪʘʢʞʝ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ 

ɸʥʛʨʝʥïɸʣʤʘʣʳʢ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 2ï3 ʥʩʜ/ʛ, ʧʨʠ ʵʪʦʤ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ ʚʝʣʠʯʠʥʳ ʧʨʝʚʳʰʘʶʪ 4ï5 ʥʩʜ/ʛ. ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʦʨʠʝʥʪʘʮʠʷ ʦʩʝʡ ʩʜʚʠʛʘ ð 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ. ʅʘʠʙʦʣʴʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ, ʚʙʣʠʟʠ ɸʥʛʨʝʥʘ, ɸʣʤʘʣʳʢʘ ʠ ʚʜʦʣʴ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʦʚ (ʏʠʣʪʝʥʩʢʠʡ, ʂʫʤʙʝʣʴ-ʂʦʢʘʥʜʩʢʠʡ, ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʠʡ). ɺʜʦʣʴ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ 

ʦʩʠ ʯʘʩʪʦ ʩʦʛʣʘʩʦʚʘʥʳ ʩ ʠʭ ʧʨʦʩʪʠʨʘʥʠʝʤ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʳʭ ʨʘʟʨʳʚʦʚ. ɺ ʨʘʡʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʣʦʤʦʚ (ʥʘʧʨʠʤʝʨ, ʫ 

ɸʣʤʘʣʳʢʘ) ʬʠʢʩʠʨʫʶʪʩʷ ʨʝʟʢʠʝ ʩʤʝʥʳ ʦʨʠʝʥʪʘʮʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʣʠʷʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʂʣʘʩʪʝʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (M2,6ï6,2) 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʧʦʚʳʰʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʩʝʡ ʩ ʘʢʪʠʚʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ. ʅʘʠʙʦʣʴʰʠʡ ʨʠʩʢ ʜʝʬʦʨʤʘʮʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚʜʦʣʴ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ (ʜʝʢʩʪʨʘʣʴʥʳʡ) ʨʝʞʠʤ 

ʥʘ ʟʘʧʘʜʝ ʠ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʚʦʩʪʦʢʝ. ɿʦʥʳ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʣʦʤʦʚ ʠ ʛʨʘʥʠʮʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʦʧʘʩʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. 

 
ʈʠʩ. 2. ʆʩʠ ʜʝʢʩʪʨʘʣʴʥʦʛʦ ʠ ʩʠʥʠʩʪʨʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ɻʅʉʉ 
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ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʘʰʢʝʥʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ 

ʠ ʨʘʡʦʥʘʤ ʩ ʚʳʩʦʢʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʆʩʠ ʩʜʚʠʛʘ ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ 

ʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʠʭ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʛʫʱʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʤʦʜʝʣʠ ʥʘʧʨʷʞʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʯʪʦ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʠ 

ʛʝʦʨʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʦʧʘʩʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ  

ˉ FL-8824063217 ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɸʛʝʥʪʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 
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