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ɺʲʚʝʜʝʥʠʝ 

ɻʣ. ʘʩ. ʜ-ʨ ʈʦʩʠʮʘ ʗʥʝʚʘ1,2, ʧʨʦʬ. ʜʥ ʍʨʠʩʪʦ ʇʠʤʧʠʨʝʚ1 

1ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ ʧʦʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ï ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 
2ʀʥʩʪʠʪʫʪ ʟʘ ʛʦʨʘʪʘ - ɹɸʅ 

ʋʩʧʝʰʥʦ ʟʘʧʦʯʥʘ 34-ʪʘ ɹʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ (ɹɸɽ) ʢʘʪʦ 

ʥʘ 6 ʥʦʝʤʚʨʠ 2025 ʛ., ʦʪ ʣʝʪʠʱʝ Ăɺʘʩʠʣ ʃʝʚʩʢʠñ ʟʘʤʠʥʘ ʧʲʨʚʘʪʘ ʛʨʫʧʘ 

ʙʲʣʛʘʨʩʢʠ ʧʦʣʷʨʥʠʮʠ. ʊʝ ʩʘ ʚʝʯʝ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ ʠ ʦʪʢʨʠʭʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ 

ʥʠ ʙʘʟʘ ʟʘ ʥʦʚʠʷ ʧʦʣʷʨʝʥ ʩʝʟʦʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʯʠʣʠʡʩʢʠʷ ʚʦʝʥʝʥ ʣʝʜʦʨʘʟʙʠʚʘʯ 

Ăɸʛʠʣʝʩñ. ʅʘ 7 ʥʦʝʤʚʨʠ 2025 ʛ. ʦʪ ʄʦʨʩʢʘ ʛʘʨʘ ɺʘʨʥʘ ʦʪʧʣʘʚʘ ʚʦʝʥʥʠʷ ʥʘʫʯʥʦ-

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ Ăʉʚ. ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʅʀʂ 421, ʢʦʡʪʦ ʟʘ ʯʝʪʚʲʨʪʠ 

ʧʦʣʷʨʝʥ ʩʝʟʦʥ ʩʝ ʦʪʧʨʘʚʷ ʢʲʤ ɸʥʪʘʨʢʪʠʢʘ.  

ʊʘʢʘ ʦʢʦʥʯʘʪʝʣʥʦ ʟʘʚʲʨʰʠ 33 ɹɸɽ, ʟʘ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 

ʙʷʭʘ ʧʦʩʪʠʛʥʘʪʠ ʟʥʘʯʠʪʝʣʥʠ ʫʩʧʝʭʠ ʚ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 26 ʧʨʦʝʢʪʘ. ʆʪ ʪʷʭ 21 

ʧʨʦʝʢʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʙʲʣʛʘʨʩʢʠ ʢʦʣʝʢʪʠʚʠ. ɺ ʥʘʫʯʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ 

ʝʢʩʧʝʜʠʮʠʷʪʘ ʩʝ ʚʢʣʶʯʠʭʘ ʠ ʝʢʠʧʠ ʦʪ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʯʝʥʠ, ʢʦʠʪʦ ʟʘʝʜʥʦ ʩʲʩ 

ʩʚʦʠ ʙʲʣʛʘʨʩʢʠ ʢʦʣʝʛʠ ʨʘʟʨʘʙʦʪʚʘʭʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

ɹʲʣʛʘʨʠʷ ʩʝ ʫʪʚʲʨʜʠ ʢʘʪʦ ʨʝʛʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʥʘ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ ʟʘ 

ɹʘʣʢʘʥʠʪʝ ʠ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ. ɼʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʥʘʫʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʧʨʠʝʪʘʪʘ ʟʘ ʧʝʯʘʪ ʚ Antarctic science - ʝʜʥʦ ʦʪ ʥʘʡ-ʨʝʥʦʤʠʨʘʥʠʪʝ 

ʩʧʠʩʘʥʠʷ ʥʘ Cambridge university press, ʧʫʙʣʠʢʘʮʠʷ ʥʘ ʠʟʮʷʣʦ ʙʲʣʛʘʨʩʢʠ 

ʢʦʣʝʢʪʠʚ. ʇʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʟʘʝʜʥʦ ʩ ʢʦʣʝʛʠ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʋʭʘʥ, 

ʂʠʪʘʡ ʩʘ ʧʨʠʝʪʠ ʟʘ ʧʝʯʘʪ ʜʚʝ ʧʫʙʣʠʢʘʮʠʠ ʚ Science direct, ʠʟʜʘʥʠʷ ʥʘ Elsevier ʩ 

ʨʘʥʛ Q1. 

ɻʦʣʝʤʠʪʝ ʫʩʧʝʭʠ, ʨʝʘʣʠʟʠʨʘʥʠ ʚ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʟ 33-ʪʘ ɹɸɽ, 

ʥʠ ʜʘʚʘʪ ʦʩʥʦʚʘʥʠʝ ʜʘ ʦʯʘʢʚʘʤʝ ʤʥʦʛʦ ʥʦʚʠ ʠ ʦʱʝ ʧʦ-ʛʦʣʝʤʠ ʠ ʘʤʙʠʮʠʦʟʥʠ 

ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʜʦ ʦʢʦʥʘʪʝʣʥʦʪʦ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ 

ʧʦʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ Ăʆʪ ʧʦʣʶʩ ʜʦ ʧʦʣʶʩñ 2022-2027. 

 
˞̎̉̍̋́ 1 ˎ ̛̠̌̄́̑̒̋̉̓ ̘̔̆̎ ˏ́̒̉̌ ː̔̑̆̃ ̐̑ ́̃̉ ̖̐̑̆̏̅ ̐ ̏ ̌̆̅̎̉̋ ̃  ̑́̊̏̎́ ̎́ ̛̂ ̌̄́̑̒̋́̓́ ̂́̈́ 
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ɹʘʟʘ çʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠè - ʫʩʣʦʚʠʷ ʟʘ ʞʠʚʦʪ ʠ 

ʨʘʙʦʪʘ 

ʂʘʤʝʥ ʅʝʜʢʦʚ - ɹʲʣʛʘʨʩʢʠ ɸʥʪʘʨʢʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ 

ɹ̡ ʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʢʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʩʢʠñ ʙʝʰʝ ʦʪʚʦʨʝʥʘ ʟʘ 

ʨʘʙʦʪʘ ʧʨʝʟ ʥʦʚʠʷʪ ʧʦʣʷʨʝʥ ʩʝʟʦʥ ʥʘ 23 ʥʦʝʤʚʨʠ 2023 ʛ. ɹ̡ ʣʛʘʨʩʢʠʷʪ 10 ʯʣʝʥʝʥ 

ʝʢʠʧ - ʜʚʘʤʘ ʫʯʝʥʠ, ʪʨʠʤʘ ʩʪʨʦʠʪʝʣʷ ʠ ʧʝʪ ʣʦʛʠʩʪʠʢʘ, ʜʦʩʪʠʛʥʘ ʜʦ ʙʨʝʛʦʚʝʪʝ ʥʘ 

ʦ. ʃʠʚʠʥʛʩʪʲʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʯʠʣʠʡʩʢʠʷ ʚʦʝʥʝʥ ʢʦʨʘʙ Ăɸʛʠʣʝʩñ.  

ɿʘ ʚʨʝʤʝʪʦ 28 ʜʝʢʝʤʚʨʠ 2023 ʛ. - ʜʦ ʧʨʠʩʪʠʛʘʥʝʪʦ ʥʘ ʙ̡ ʣʛʘʨʩʢʠʷʪ ʥʘʫʯʥʦ-

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ Ăʉʚ. ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʅʀʂ 421, ʙʘʟʘʪʘ ʙʝ 

ʟʘʧʫʩʥʘʪʘ ʢʘʪʦ ʚʩʠʯʢʠ ʞʠʣʠʱʥʠ ʩʛʨʘʜʠ ʙʷʭʘ ʧʫʩʥʘʪʠ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʩ ʚʦʜʦ-, 

ʪʦʧʣʦ- ʠ ʝʣ.-ʩʥʘʙʜʷʚʘʥʝ. ʄʘʰʠʥʥʠʷʪ ʧʘʨʢ ʩʲʱʦ ʙʝ ʟʘʧʫʩʥʘʪ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʦʩʲʚʨʝʤʝʥʷʚʘʥʝʪʦ ʥʘ ʃʘʙʦʨʘʪʦʨʥʠʷ ʙʣʦʢ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʤʦʥʪʘʞʥʠ ʜʝʡʥʦʩʪʠ 

ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʪʝʥʠ ʠ ʜʦʚʲʨʰʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʧʦ ʩʛʨʘʜʘʪʘ. ɹʝʰʝ ʦʙʩʣʫʞʝʥ 

ʝʜʠʥ ʥʘʫʯʝʥ ʧʨʦʝʢʪ, ʩʲʙʠʨʘʭʘ ʩʝ ʧʨʦʙʠ ʟʘ ʜʨʫʛʠ ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ, ʢʦʠʪʦ ʥʝ 

ʠʟʠʩʢʚʘʪ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʝʢʪʠ. 

ʅʘʫʯʥʘʪʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʨʘʟʣʠʯʥʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʩʝ 

ʨʝʚʠʟʠʨʘ, ʙʷʭʘ ʩʚʘʣʝʥʠ ʟʘʧʠʩʠʪʝ, ʥʘʧʨʘʚʝʥʠ ʧʨʝʟ ʟʠʤʘʪʘ ʠ ʘʧʘʨʘʪʫʨʘʪʘ ʙʝʰʝ 

ʧʨʝʚʢʣʶʯʝʥʘ ʚ ʣʝʪʝʥ ʨʝʞʠʤ ʥʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ. 

ʉʣʝʜ ʨʘʟʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʅʀʂ 421, ʪʦʡ ʙʝ ʘʥʛʘʞʠʨʘʥ ʩ ʦʙʩʣʫʞʚʘʥʝʪʦ ʥʘ 

ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ ʠ ʣʦʛʠʩʪʠʯʥʠ ʥʫʞʜʠ ʟʘ ʦʙʝʟʧʝʯʘʚʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʙʘʟʘʪʘ. ɼʚʘ 

ʧʲʪʠ ʩʝ ʜʝʙʘʨʢʠʨʘ ʥʘ ʦʩʪʨʦʚʠʪʝ ʉʤʠʪ ʠ ʉʥʦʫ (ʘʨʭʠʧʝʣʘʛʘ ʥʘ ʖʞʥʠʪʝ 

ʐʝʪʣʘʥʜʠ) - ʟʘ ʦʩʪʘʚʷʥʝ ʥʘ ʘʧʘʨʘʪʫʨʘ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʠ ʚʟʠʤʘʥʝ ʠ ʩʚʘʣʷʥʝ ʥʘ 

ʜʘʥʥʠ. 

ʅʘ ʙʘʟʘʪʘ ʙʷʭʘ ʤʦʥʪʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʘʧʘʨʘʪʫʨʠ: 

¶ ʄʘʨʝʦʛʨʘʬ - ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʤʷʩʪʦ; 

¶ ʎʝʣʦʛʦʜʠʰʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʚʨʲʭ ʇʘʧʘʛʘʣʘ; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ GNSS ʩʪʘʥʮʠʷ ʂʆH 3 - ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ 

ʥʦʚʠʷ ʃʘʙʦʨʘʪʦʨʝʥ ʙʣʦʢ; 

¶ ɺʨʝʤʝʥʥʦ ʙʝ ʤʦʥʪʠʨʘʥʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʦʩʪʨʦʚ ʉʥʦʫ; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʚʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʚ ʟʘʣʠʚʘ ʉʘʣʠ ʈʦʢʩ; 

 

ʅʘʧʨʘʚʠ ʩʝ ʙʘʪʠʤʝʪʨʠʯʥʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʖʞʥʠʷ ʟʘʣʠʚ  

ʠʚ ʜʦʧʲʣʥʝʥʠʝ ʙʷʭʘ ʥʘʧʘʚʝʥʠ ʠʟʤʝʨʚʘʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝʥʦʩʪ, ʝʣ. 

ʧʨʦʚʦʜʠʤʦʩʪ ʚ ʤʥʦʞʝʩʪʚʦ ʪʦʯʢʠ ʠ ʥʘ ʨʘʟʣʠʯʥʠ ʜʲʣʙʦʯʠʥʠ. 

ʆʪ ʣʦʛʠʩʪʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʙʷʭʘ ʦʪʩʪʨʘʥʝʥʠ ʧʦʚʨʝʜʠ ʧʦ ʩʛʨʘʜʥʠʷ ʬʦʥʜ. 

ɹʷʭʘ ʧʦʜʤʝʥʝʥʠ ʚʩʠʯʢʠ ʘʢʫʤʫʣʘʪʦʨʠ ʥʘ ʩʦʣʘʨʥʠʪʝ ʩʠʩʪʝʤʠ (ʩʪʘʨʠʪʝ ʙʷʭʘ 

ʨʝʚʠʟʠʨʘʥʠ, ʯʘʩʪ ʦʪ ʪʷʭ ʙʷʭʘ ʚʲʨʥʘʪʠ ʟʘ ʨʝʮʠʢʣʠʨʘʥʝ, ʜʨʫʛʠ ʙʷʭʘ ʟʘʧʘʟʝʥʠ ʟʘ 

ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ). 
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ɿʘ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝʪʦ ʥʘ ʃʘʙʦʨʘʪʦʨʥʠʷ ʙʣʦʢ ʙʷʭʘ ʟʘʚʲʨʰʝʥʠ ʧʨʦʝʢʪʠʪʝ ʚ 

ʯʘʩʪ: ʂʦʥʩʪʨʫʢʮʠʷ, ɺʠʂ, ɽʣʝʢʪʨʦ, ʆʪʦʧʣʝʥʠʝ. ɹʝhʝ ʧʨʦʜʲʣʞʝʥʘ ʨʘʙʦʪʘʪʘ ʧʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝʪʦ ʥʘ ʙʘʟʘʪʘ, ʢʘʪʦ ʙʷʭʘ ʤʦʥʪʠʨʘʥʠ ʩʲʜʦʚʝ 

ʟʘ ʩʢʣʘʜʠʨʘʥʝ ʥʘ ʚʦʜʘ ʠ ʙʝʰʝ ʧʫʩʥʘʪʘ ʦʪʩʝʯʢʘʪʘ ʢʲʤ ʃʘʙʦʨʘʪʦʨʥʠʷ ʙʣʦʢ. 

ɿʘʧʦʯʥʘʪʘ ʙʝ ʨʝʩʪʘʚʨʘʮʠʷ ʥʘ ʧʘʨʘʢʣʠʩ Ăʉʚ. ʁʦʘʥ ʈʠʣʩʢʠñ. ɿʘ ʩʣʝʜʚʘʱʘʪʘ 

ʝʢʩʧʝʜʠʮʠʷ (ʩʝʟʦʥ 2025/2026) ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʟʘʚʲʨʰʝʥʘ ʭʠʜʨʦʠʟʦʣʘʮʠʷʪʘ 

ʥʘ ʧʦʜʘ ʠ ʜʘ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ ʥʦʚʠ ʠʢʦʥʠ.  

ɺʩʠʯʢʠ ʦʪʧʘʜʲʮʠ, ʘʢʫʤʫʣʠʨʘʥʠ ʧʨʝʟ ʚʪʦʨʘʪʘ ʯʘʩʪ ʥʘ 32-ʨʘ ʠ ʥʘʯʘʣʦʪʦ ʥʘ 

33-ʪʘ ʝʢʩʧʝʜʠʮʠʷ ʙʷʭʘ ʥʘʪʦʚʘʨʝʥʠ ʥʘ ʅʀʂ 421 ʟʘ ʨʝʮʠʢʣʠʨʘʥʝ ʚ ɹʲʣʛʘʨʠʷ. 

ɺ ʩʲʚʤʝʩʪʥʘ ʦʧʝʨʘʮʠʷ ʩ ʀʩʧʘʥʩʢʘʪʘ ʝʢʩʧʝʜʠʮʠʷ ʙʝ ʧʨʝʜʧʨʠʝʪ ʪʨʘʚʝʨʩ ʩʲʩ 

ʟʠʤʥʠ ʰʝʡʥʠ ʜʦ ʂʝʡʧ ʐʠʨʝʬ ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʦʩʪʨʦʚʘ. ʄʘʨʰʨʫʪʲʪ ʙʝʰʝ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʙʨʘʥ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʙʝʟʦʧʘʩʝʥʦ ʧʨʝʤʠʥʘʚʘʥʝ ʧ 

ʦʣʝʜʥʠʢʘ ʢʘʪʦ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʩʝ ʚʦʜʝʰʝ ʟʘʧʠʩ ʩ GPS ʪʨʘʢ. ɺ ʨʘʡʦʥʘ ʥʘ 

ʂʝʡʧ ʐʠʨʝʬ ʙʷʭʘ ʩʚʘʣʝʥʠ ʜʘʥʥʠ ʦʪ ʘʧʘʨʘʪʫʨʘ, ʧʦʩʪʘʚʝʥʘ ʦʪ ʠʩʧʘʥʩʢʠʪʝ ʢʦʣʝʛʠ 

ʠ ʩʝ ʩʲʙʠʨʘʭʘ ʧʨʦʙʠ ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ. ʆʩʲʱʝʩʪʚʠ ʩʝ ʢʦʥʪʘʢʪ ʩ 

ʘʤʝʨʠʢʘʥʩʢʘʪʘ ʙʘʟʘ ʥʘʤʠʨʘʱʘ ʩʝ ʚ ʨʘʡʦʥʘ. ʊʦʚʘ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʙʲʜʝʦɦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʥʘʫʯʥʘ ʠ ʚ ʣʦʛʠʩʪʠʯʥʘ ʥʘʩʦʢʘ.  

ʂʘʪʦ ʯʘʩʪ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ 33-ʪʘ ɹɸɽ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʦʙʫʯʠʪʝʣʥʠ 

ʢʫʨʩʦʚʝ ʥʘ ʤʝʭʘʥʠʮʠʪʝ ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ, ʩʝʨʚʠʟʠ ʠ ʨʝʤʦʥʪ ʥʘ ʟʠʤʥʠʪʝ 

ʰʝʡʥʠ. ʉ ʮʝʣʠʷ ʣʦʛʠʩʪʠʯʝʥ ʝʢʠʧ ʙʝ ʧʨʦʚʝʜʝʥ ʢʫʨʩ ʟʘ ʜʦʣʝʢʘʨʩʢʘ ʧʦʤʦʱ. ʅʘ 

ʤʷʩʪʦ ʥʘ ʙʘʟʘʪʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʪʨʠ ʢʫʨʩʘ: 1. ɼʦʣʝʢʘʨʩʢʘ ʧʦʤʦʱ ï 

ʦʧʨʝʩʥʠʪʝʣʝʥ, 2. ɸʣʧʠʡʩʢʘ ʧʦʜʛʦʪʦʚʢʘ - ʨʘʙʦʪʘ ʩ ʝʜʠʥʠʯʥʦ ʚʲʞʝ, ʧʨʦʥʠʢʚʘʥʝ ʚ 

ʮʝʧʥʘʪʠʥʠ ʠ ʦʪʚʝʩʠ, ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʦʩʪʨʘʜʘʣ, 3. ʆʩʥʦʚʠʪʝ ʟʘ ʨʘʙʦʪʘ ʩ 

ʘʧʘʨʘʪʫʨʘ RECO - ʠʟʜʠʨʚʘʥʝ ʠ ʥʘʤʠʨʘʥʝ ʥʘ RECO ʧʨʝʜʘʚʘʪʝʣʠ ʧʦʜ ʩʥʝʛʘ 

(ʤʦʥʪʠʨʘʥʠ ʥʘ ʘʧʘʨʘʪʫʨʘ ʠʣʠ ʤʦʥʪʠʨʘʥʠ ʥʘ ʜʨʝʭʠ ʥʘ ʭʦʨʘ). 

ʂʘʢʪʦ ʚʩʷʢʘ ʛʦʜʠʥʘ ʠ ʪʘʟʠ ʢʣʦʥʲʪ ʥʘ ɹʲʣʛʘʨʩʢʠ ʧʦʱʠ 1090 ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ 

ʙʘʟʘ ʙʝ ʚʨʝʤʝʥʥʦ ʦʪʚʦʨʝʥ. ɹʷʭʘ ʠʟʧʨʘʪʝʥʠ ʤʥʦʞʝʩʪʚʦ ʢʘʨʪʠʯʢʠ ʠ ʧʠʩʤʘ, ʥʦ 

ʩʲʱʦ ʪʘʢʘ ʠʤʘʭʤʝ ʠ ʧʠʩʤʘ ʟʘ ʯʣʝʥʦʚʝ ʥʘ ʙʘʟʘʪʘ. ʅʘ ʙʘʟʘʪʘ ʙʝ ʧʦʩʨʝʱʥʘʪʘ 

ɹʲʜʥʠ ʚʝʯʝʨ ʠ ʂʦʣʝʜʘ ʩ ʧʨʠʷʪʥʘ ʘʪʤʦʩʬʝʨʘ ʠ ʪʨʘʜʠʮʠʦʥʥʘ ʧʦʩʪʥʘ ʪʨʘʧʝʟʘ. 

ʅʦʚʘ ʛʦʜʠʥʘ ʙʝ ʧʦʩʨʝʱʥʘʪʘ ʧʦ ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ ʥʘ ʂʨʫʤʦʚ ʢʘʤʲʢ. ʇʦ- ʢʲʩʥʦ ʙʝ 

ʧʦʩʨʝʱʥʘʪʘ ʠ ʚ ʩʘʤʘʪʘ ʙʘʟʘ ʧʦ ʤʝʩʪʥʦ ʚʨʝʤʝ. ɹʝ ʩʧʘʟʝʥʘ ʪʨʘʜʠʮʠʷʪʘ ʥʘ 

ʁʦʨʜʘʥʦʚ ʜʝʥ ʜʘ ʩʝ ʠʟʚʘʜʠ ʢʨʲʩʪʘ ʦʪ ʚʦʜʘʪʘ, ʭʚʲʨʣʝʥ ʦʪ ɺʘʩʠʣ ɻʫʨʝʚ. ʐʝʩʪʠʤʘ 

ʩʝ ʥʘʨʝʜʠʭʘ ʥʘ ʨʲʙʘ ʥʘ ʚʦʜʘʪʘ, ʪʨʲʧʥʝʡʢʠ ʜʘ ʩʢʦʯʘʪ ʚ ʣʝʜʝʥʠʪʝ ʚʦʜʠ. ʅʘ 

ʙʘʟʘʪʘ ʧʨʘʟʥʫʚʘʭʤʝ 22 ʨʦʞʜʝʥʠ ʜʥʠ ʥʘ ʯʣʝʥʦʚʝ ʥʘ ʝʢʩʧʝʜʠʮʠʷʪʘ.  

ʀʤʘʭʤʝ ʧʦʩʝʱʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʢʦʨʘʙʠ - ʪʨʠ ʠʩʧʘʥʩʢʠ, ʝʜʠʥ ʧʝʨʫʘʥʩʢʠ, 

ʝʜʠʥ ʧʨʝʚʦʟʚʘʱ ʪʫʨʩʢʘʪʘ ʝʢʩʧʝʜʠʮʠʷ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʥʘ ʙʘʟʘʪʘ ʩʝ ʧʨʦʚʝʜʦʭʘ 

ʪʫʨʥʠʨʠ ʧʦ ʜʞʘʛʠ ʠ ʪʝʥʠʩ ʥʘ ʤʘʩʘ. ɺ ʪʷʭ ʚʟʝʭʘ ʫʯʘʩʪʠʝ ʣʦʛʠʩʪʠʮʠ ʠ ʫʯʝʥʠ - ʢʘʢʪʦ 

ʙʲʣʛʘʨʩʢʠ, ʪʘʢʘ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ, ʯʣʝʥʦʚʝ ʥʘ ʝʢʠʧʘʞʘ ʥʘ ʅʀʂ 421. ɹʷʭʘ 

ʠʟʛʦʪʚʝʥʠ ʩʭʝʤʠ ʥʘ ʪʫʨʥʠʨʘ ʠ ʨʝʛʣʘʤʝʥʪ, ʘ ʚ ʢʨʘʷ ʥʘ ʜʝʥʷ ʙʷʭʘ ʥʘʛʨʘʜʝʥʠ 

ʧʨʠʟʴʦʨʠʪʝ ʚ ʜʚʝʪʝ ʩʲʩʪʝʟʘʥʠʷ. 
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ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ 

1. ʆʪ ʥʘʫʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ: 

¶ ɼʦʩʪʠʛʘʥʝ ʥʘ ʦ. ʉʥʦʫ ʠ ʦ. ʉʤʠʪ. ʉʝʠʟʤʠʯʥʠ, ʨʘʜʘʨʥʠ ʠ ʛʝʦʣʦʞʢʠ 

ʠʟʤʝʨʚʘʥʠʷ ʠ ʧʨʦʙʠ; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʚ ʤʘʨʝʦʛʨʘʬ; 

¶ ʄʦʥʪʠʨʘʥʝ ʮʝʣʦʛʦʜʠʰʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʚʘ GPS ʪʦʯʢʘ KOH3; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ ʚʪʦʨʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ; 

¶ ɹʘʪʠʤʝʥʪʨʠʷ ʥʘ ʟʘʣʠʚʘ ʠ ʟʘʤʝʨʚʘʥʝ ʥʘ ʚʦʜʘʪʘ; 

2. ʆʪ ʣʦʛʠʩʪʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ: 

¶ ʇʦʜʤʷʥʘ ʥʘ ʚʩʠʯʢʠ ʘʢʫʤʫʣʘʪʦʨʠ ʥʘ ʜʚʝʪʝ ʩʦʣʘʨʥʠ ʩʠʩʪʝʤʠ; 

¶ ɿʘʚʲʨʰʚʘʥʝ ʥʘ ʌʘʟʘ 2 ʦʪ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʃʘʙʦʨʘʪʦʨʝʥ ʙʣʦʢ; 

¶ ɼʦʩʪʠʛʘʥʝ ʥʘ ʂʝʡʧ ʐʠʨʝʬ, ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪ ʩ 

ɸʤʝʨʠʢʘʥʩʢʘʪʘ ʙʘʟʘ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ; 

¶ ɿʘʚʲʨʰʚʘʥʝ ʥʘ ʌʘʟʘ 2 ʦʪ ɺʦʜʦʩʥʘʙʜʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʙʘʟʘʪʘ; 

¶ ʈʝʩʪʘʚʨʘʮʠʷ ʥʘ ʧʲʨʚʠʷ ʧʨʘʚʦʩʣʘʚʝʥ ʧʘʨʘʢʣʠʩ ʥʘ ɸʥʪʘʨʢʪʠʜʘ Ăʉʚ. 

ʁʦʘʥ ʈʠʣʩʢʠñ; 

¶ ʆʙʫʯʠʪʝʣʥʠ ʢʫʨʩʦʚʝ. 

 

˞̎̉̍̋́ 2 ̞ ̈̄̌̆̅ ̛̋̍ ̠̎̏̃̉ ̌́̂̏̑́̓̏̑̆̎ ̂̌̏̋ ̉ ˚˕˗ τςρ ͼ˞̃Ȣ ˞̃Ȣ ˗̉̑̉̌ ̉ ˙̆̓̏̅̉̊ͼ 
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ʏɸʉʊ I. ʅɸʋʏʅʀ ʇʈʆɽʂʊʀ ʇʆ ʇʆʃʗʈʅɸʊɸ 

ʇʈʆɻʈɸʄɸ 
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ʇʲʨʚʦ ʛʝʦʣʦʞʢʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʠʟʚʝʪʨʠʪʝʣʥʘʪʘ ʢʦʨʘ 

ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ, ʖʞʥʠ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ 

ʍʨʠʩʪʦ ʇʠʤʧʠʨʝʚ1, ʉʪʝʬʢʘ ʇʨʠʩʪʘʚʦʚʘ2, ʎʚʝʪʘ ʉʪʘʥʠʤʠʨʦʚʘ3 ʠ ʂʘʤʝʣʠʷ 

ʄʘʨʠʥʦʚʘ2 

1ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ ʧʦʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 
2ʄʠʥʥʦ-ʛʝʦʣʦʞʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ 
3ɻʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʩʢʠ ʬʘʢʫʣʪʝʪ, ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 

 

ʇʦ ʚʨʝʤʝ ʥʘ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ ʧʨʝʟ 

ʘʩʪʨʘʣʥʦʪʦ ʣʷʪʦ ʥʘ 2025 ʛ. ʙʝ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʢʦʨʘʙ ʅʀʂ 421 ʚ ʨʘʡʦʥʘ ʥʘ ʥʦʩ ʉʤʠʪ, ʨʘʟʧʦʣʦʞʝʥ ʚ 

ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʢʨʘʡ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ. ʇʨʦʫʯʝʥʠʪʝ ʧʨʦʙʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 

ʘʤʬʠʙʦʣ ʠ ʟʝʣʝʥʠ ʰʠʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʘ ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʘ ʠʟʚʝʪʨʠʪʝʣʥʘ ʢʦʨʘ 

ʚʲʨʭʫ ʪʷʭ, ʙʷʭʘ ʩʲʙʨʘʥʠ ʦʪ ʧʨʦʬ. ʍʨʠʩʪʦ ʇʠʤʧʠʨʝʚ. ɸʥʘʣʠʟʠʪʝ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ 

ʚʲʨʭʫ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʩʢʘʣʥʠ ʧʨʦʙʠ, ʩʧʝʮʠʘʣʥʦ ʧʦʜʙʨʘʥʠ ʟʘ ʪʦʚʘ ʩʣʦʞʥʦ 

ʧʨʦʫʯʚʘʥʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʧʪʠʯʥʘ ʠ ʩʢʘʥʠʨʘʱʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, 

ʨʝʥʪʛʝʥʦʚ ʬʣʫʦʨʝʩʮʝʥʪʝʥ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʠ ʨʝʥʪʛʝʥʦʚʘ ʧʨʘʭʦʚʘ ʜʠʬʨʘʢʮʠʷ. 

ʀʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʙʠ ʩʘ ʦʪ ʤʝʪʘʙʘʟʠʯʥʠ ʩʢʘʣʠ ʥʘ ʤʝʩʪʘ, ʧʨʝʩʝʯʝʥʠ ʦʪ 

ʢʚʘʨʮʦʚʠ ʞʠʣʠ, ʩʲʜʲʨʞʘʱʠ ʭʣʦʨʠʪ (ʉʥʠʤʢʘ 3 ɸ ʠ ɹ). ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʜʚʘ ʚʠʜʘ 

ʩʢʘʣʠ ï ʘʤʬʠʙʦʣʦʚʠ ʰʠʩʪʠ ʠ ʟʝʣʝʥʠ ʰʠʩʪ. ɸʤʬʠʙʦʣʦʚʠʪʝ ʰʠʩʪʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ 

ʨʝʣʠʢʪʝʥ ʧʠʨʦʢʩʝʥ (ʘʫʛʠʪ), ʘʤʬʠʙʦʣ (ʛʣʘʫʢʦʬʘʥ), ʣʘʚʩʦʥʠʪ, ʝʧʠʜʦʪ, ʭʣʦʨʠʪʦʚʠ 

ʤʠʥʝʨʘʣʠ, ʪʠʪʘʥʠʪ, ʘʣʙʠʪ, ʢʚʘʨʮ ʠ ʨʫʜʥʠ ʤʠʥʝʨʘʣʠ. ɿʝʣʝʥʠʪʝ ʰʠʩʪʠ ʩʝ ʩʲʩʪʦʷʪ 

ʛʣʘʚʥʦ ʦʪ ʝʧʠʜʦʪ, ʭʣʦʨʠʪ, ʘʤʬʠʙʦʣ (ʘʢʪʠʥʦʣʠʪ ʠ ʛʣʘʫʢʦʬʘʥ), ʧʠʨʦʢʩʝʥ (ʨʝʣʠʢʪ), 

ʙʷʣʘ ʩʣʶʜʘ, ʪʠʪʘʥʠʪ, ʘʣʙʠʪ, ʢʚʘʨʮ, ʧʠʨʠʪ ʠ ʭʘʣʢʦʧʠʨʠʪ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠʷʪ 

ʤʠʥʝʨʘʣʝʥ ʩʲʩʪʘʚ ʢʣʘʩʠʬʠʮʠʨʘ ʩʢʘʣʠʪʝ ʢʘʪʦ ʯʘʩʪ ʦʪ ʚʠʩʦʢʦ 

ʥʘʣʷʛʘʥʝ/ʥʠʩʢʦʪʝʤʧʝʨʘʪʫʨʝʥ ʤʝʪʘʤʦʨʬʝʥ ʢʦʤʧʣʝʢʩ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʠʥʴʦʰʠʩʪʝʥ 

ʬʘʮʠʝʩ ʥʘ ʨʝʛʠʦʥʘʣʝʥ ʤʝʪʘʤʦʨʬʠʟʲʤ. ʀʟʩʣʝʜʚʘʥʘʪʘ ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʘ ʢʦʨʘ ʥʘ 

ʠʟʚʝʪʨʷʚʘʥʝ ʚʲʨʭʫ ʟʝʣʝʥʠʷ ʰʠʩʪ ʧʦʢʘʟʚʘ, ʯʝ ʪʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʭʝʪʝʨʦʛʝʥʥʘ ʩʤʝʩ 

ʦʪ ʚʪʦʨʠʯʥʠ ʤʠʥʝʨʘʣʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʫʣʬʘʪʠ, ʬʦʩʬʘʪʥʠ ʠ ʩʠʣʠʢʘʪʥʠ ʬʘʟʠ. 

ɼʠʘʛʥʦʩʪʠʮʠʨʘʥʠʪʝ ʢʨʠʩʪʘʣʥʠ ʬʘʟʠ ʯʨʝʟ ʧʨʘʭʦʚʦ XRD ʚ ʢʦʨʠʪʝ ʥʘ ʠʟʚʝʪʨʷʚʘʥʝ 

ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʝʜʥʠ ʤʠʥʝʨʘʣʠ ï ʣʘʥʛʠʪ ʠ ʭʨʠʟʦʢʦʣʘ ʠ ʞʝʣʝʟʝʥ 

ʬʦʩʬʘʪ. ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʚʪʦʨʠʯʥʠʪʝ ʤʝʜʥʠ ʤʠʥʝʨʘʣʠ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʦʢʠʩʣʷʚʘʥʝʪʦ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʯʨʝʟ SEM-EDX ʠ ʧʨʘʭʦʚʠ XRD ʘʥʘʣʠʟʠ ʤʝʜʥʠ 

ʩʫʣʬʠʜʠ (ʭʘʣʢʦʧʠʨʠʪ ʠ ʢʦʚʝʣʠʪ) ʚ ʧʨʦʙʠʪʝ ʦʪ ʤʝʪʘʤʦʨʬʥʠ ʩʢʘʣʠ. 

ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʭʠʤʠʯʥʠ ʘʥʘʣʠʟʠ ʥʘ ʧʨʦʙʠʪʝ ʦʪ ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʠʪʝ ʢʦʨʠ 

ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ Al2O3, SiO2, P2O5, Fe2O3 ʠ ʦʩʦʙʝʥʦ Cu. 



оо ˣˢ˩ нлнпκнлнр 8 

 ɸ  ɹ 

˞̎̉̍̋ ́ 3 ̱ ȟ ˎȢ ̇ ̆̅̎̉ ̍̉̎̆̑́̌̉ ̉  ̟̓̑̋̏́̈̆̎̉ ̉̈̃̆̓̑̉̓̆̌̎̉ ̋̏̑̉ ̃  ̍̆̓́̍̏̑̎̉̓̆̕ ̒̋́̌̉ ̎́ ̏Ȣ ˞̍̉̓ 

 

ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ 33-ʪʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ 

2024/2025 ʛ. ʜʘʚʘʪ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʧʝʪʨʦʣʦʛʠʯʥʠʪʝ ʠ ʛʝʦʭʠʤʠʯʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʝʪʘʤʦʨʬʥʠʷ ʢʦʤʧʣʝʢʩ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ. ʀʟʚʝʪʨʝʣʠʪʝ 

ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʠ ʠʟʚʝʪʨʠʪʝʣʥʠ ʢʦʨʠ, ʦʙʨʘʟʫʚʘʣʠ ʩʝ ʚʲʨʭʫ ʧʦʚʲʨʭʥʦʩʪʠʪʝ ʥʘ 

ʟʝʣʝʥʠʪʝ ʰʠʩʪʠ, ʩʘ ʧʨʦʜʫʢʪ ʥʘ ʥʘʧʨʝʜʥʘʣʠ ʭʠʤʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʨʦʮʝʩʠ, 

ʜʦʚʝʣʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʭʝʪʝʨʦʛʝʥʥʘ ʚʪʦʨʠʯʥʘ ʤʠʥʝʨʘʣʥʘ ʩʲʚʢʫʧʥʦʩʪ, 

ʚʢʣʶʯʚʘʱʘ ʤʝʜʥʠ, ʬʦʩʬʘʪʥʠ ʠ ʘʣʫʤʦʩʠʣʠʢʘʪʥʠ ʬʘʟʠ. ʊʝʟʠ ʦʪʢʨʠʪʠʷ ʥʝ ʩʘʤʦ 

ʧʦʪʚʲʨʞʜʘʚʘʪ ʩʣʦʞʥʘʪʘ ʤʝʪʘʤʦʨʬʥʘ ʠ ʧʦʩʪʤʝʪʘʤʦʨʬʥʘ ʠʩʪʦʨʠʷ ʥʘ ʩʢʘʣʠʪʝ ʥʘ 

ʦʩʪʨʦʚʘ, ʥʦ ʠ ʧʦʜʯʝʨʪʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ 

ʛʝʦʣʦʞʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʦʟʠ ʦʪʜʘʣʝʯʝʥ ʠ ʪʨʫʜʥʦʜʦʩʪʲʧʝʥ ʨʘʡʦʥ ʥʘ ʖʞʥʠʪʝ 

ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ. 
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ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚʲʨʭʫ 

ʡʦʥʦʩʬʝʨʥʘʪʘ ʜʠʥʘʤʠʢʘ ʠ ʧʦʪʦʮʠʪʝ 

ʚʠʩʦʢʦʝʥʝʨʛʠʪʠʯʥʠ ʯʘʩʪʠʮʠ ʥʘʜ ɸʥʪʘʨʢʪʠʜʘ 

ʛʣ. ʘʩ. ʜ-ʨ ʀʚʘʡʣʦ ʅʘʯʝʚ1, ʜʦʮ. ʜ-ʨ ʇʝʪʲʨ ʇʝʪʢʦʚ1, ʜʦʮ. ʜ-ʨ ʂʘʤʝʥ ʂʦʟʘʨʝʚ2, 

ʜʦʮ. ʜ-ʨ. ɺʝʩʝʣʢʘ ʈʘʜʝʚʘ3  

1ʊʝʭʥʠʯʝʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ, ʉʦʬʠʷ  
2ʀʥʩʪʠʪʫʪ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩ ʅɸʆ, ɹɸʅ  
3ɺʠʩʰʝ ʚʦʝʥʥʦ ʤʦʨʩʢʦ ʫʯʠʣʠʱʝ Ăʅ. ʁ. ɺʘʧʮʘʨʦʚñ, ɺʘʨʥʘ 

 

ʉʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ɿʝʤʷʪʘ ï ʦʪ 

ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ ʧʦʣʷʨʥʠ ʩʠʷʥʠʷ ʜʦ ʩʤʫʱʝʥʠʷ ʚ ʨʘʜʠʦ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ, ʘ ʚ ʨʝʜʢʠ ʩʣʫʯʘʠ ï ʠ ʜʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʝʥʝʨʛʦ-

ʧʨʝʥʦʩʥʠʪʝ ʤʨʝʞʠ. ʄʘʢʘʨ ʪʝʟʠ ʝʬʝʢʪʠ ʜʘ ʩʘ ʜʦʙʨʝ ʠʟʫʯʝʥʠ ʚ ʩʨʝʜʥʦ 

ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ, ʟʥʘʥʠʷʪʘ ʥʠ ʟʘ ʪʷʭ ʚ ʧʦʣʷʨʥʠʪʝ ʨʘʡʦʥʠ ʦʩʪʘʚʘʪ ʦʛʨʘʥʠʯʝʥʠ 

ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʝʱʠ ʩʠʩʪʝʤʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ 

ʣʠʧʩʘ ʥʘ ʜʘʥʥʠ. 

ʎʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʢʘʢ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ 

ʚʨʝʤʝ ʥʘ ʧʠʢʘ ʥʘ 11-ʛʦʜʠʰʥʠʷ ʩʣʲʥʯʝʚ ʮʠʢʲʣ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʡʦʥʦʩʬʝʨʘʪʘ, ʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ʥʘ ɿʝʤʷʪʘ ʠ ʧʦʪʦʮʠʪʝ ʦʪ 

ʚʠʩʦʢʦʝʥʝʨʛʠʪʠʯʥʠ ʯʘʩʪʠʮʠ ʚ ʨʘʡʦʥʘ ʥʘ ɸʥʪʘʨʢʪʠʜʘ. ʊʦʚʘ ʩʝ ʨʝʘʣʠʟʠʨʘ 

ʯʨʝʟ ʯʝʪʠʨʠ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘ: ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʩʣʲʥʯʝʚʘ 

ʨʘʜʠʦʝʤʠʩʠʷ ʥʘ ʚʠʩʦʢʠ ʯʝʩʪʦʪʠ (75ï750 MHz); ʘʥʘʣʠʟ ʥʘ ʦʪʨʘʞʝʥʠʝʪʦ ʥʘ 

ʥʠʩʢʦʯʝʩʪʦʪʥʠ ʩʠʛʥʘʣʠ ʚ ʡʦʥʦʩʬʝʨʘʪʘ (VLF) ï ʪʘʢʲʚ ʝʢʩʧʝʨʠʤʝʥʪ ʙʝʰʝ 

ʧʨʦʚʝʜʝʥ ʠ ʥʘ ʙʦʨʜʘ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʢʦʨʘʙ ʅʀʂ421, ʢʘʪʦ ʪʦʚʘ ʝ 

ʝʜʥʦ ʦʪ ʥʘʡ-ʜʲʣʛʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪ ʪʦʟʠ ʪʠʧ, ʧʦʟʥʘʪʠ ʥʘ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ, 

ʠʟʚʲʨʰʝʥʦ ʦʪ ʜʚʠʞʝʱ ʩʝ ʦʙʝʢʪ; ʠʟʤʝʨʚʘʥʝ ʥʘ ʣʦʢʘʣʥʦʪʦ ʤʘʛʥʠʪʥʦ ʧʦʣʝ; ʢʘʢʪʦ ʠ 

ʫʣʘʚʷʥʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ ï ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʢʦʠʪʦ ʝ, ʯʝ ʩʣʝʜ ʥʘʚʣʠʟʘʥʝʪʦ 

ʠʤ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʚ ʧʦʣʷʨʥʠʪʝ ʨʝʛʠʦʥʠ ʧʦʨʘʜʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠʤ ʩ ʣʠʥʠʠʪʝ ʥʘ ʟʝʤʥʦʪʦ ʤʘʛʥʠʪʥʦ ʧʦʣʝ. ʊʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ɸʥʪʘʨʢʪʠʜʘ, ʪʲʡ ʢʘʪʦ ʫʥʠʢʘʣʥʦʪʦ ʛʝʦʛʨʘʬʩʢʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʠ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʥʠʩʢʠʪʝ ʥʠʚʘ ʥʘ ʨʘʜʠʦʰʫʤ ʚ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʚʘʪ ʧʨʝʮʠʟʥʠ 

ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʛʦʨʥʠʪʝ 

ʩʣʦʝʚʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ, ʢʘʢʚʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʦʪ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ 

ʩʚʝʪʘ. 

ɺ ʧʲʨʚʠʷ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʘ ʙʝʰʝ ʠʟʚʲʨʰʝʥʘ ʫʩʧʝʰʥʘ ʧʦʜʛʦʪʦʚʢʘ, 

ʠʥʩʪʘʣʠʨʘʥʝ ʠ ʧʫʩʢʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʚʩʠʯʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʩʠʩʪʝʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʨʘʙʦʪʠʭʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʘʜ 45 ʜʥʠ ʧʨʝʟ 

ʘʥʪʘʨʢʪʠʯʝʩʢʦʪʦ ʣʷʪʦ. ʉʲʙʨʘʥʠ ʙʷʭʘ ʫʥʠʢʘʣʥʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʜʝʩʝʪʢʠ 

ʥʘʙʣʶʜʘʚʘʥʠ ʩʣʲʥʯʝʚʠ ʠʟʙʫʭʚʘʥʠʷ, ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʧʨʦʤʝʥʠ ʚ ʡʦʥʦʩʬʝʨʥʠʷ 
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ʦʪʛʦʚʦʨ ʠ ʧʲʨʚʠ ʧʦ ʨʦʜʘ ʩʠ ʣʦʢʘʣʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ʦʪ 

ʙʲʣʛʘʨʩʢʘʪʘ ʙʘʟʘ. ʇʲʨʚʦʥʘʯʘʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʚʝʯʝ ʧʦʢʘʟʚʘ ʚʝʨʠʬʠʮʠʨʘʥʝ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ, ʩʲʩ ʩʲʚʧʘʜʝʥʠʷ ʤʝʞʜʫ ʥʘʙʣʶʜʘʚʘʥʠʪʝ 

ʡʦʥʦʩʬʝʨʥʠ ʩʤʫʱʝʥʠʷ ʠ ʜʘʥʥʠ ʦʪ ʩʘʪʝʣʠʪʠ (ʥʘʧʨ. GOES-18). ʇʨʝʜʩʪʦʠ ʘʥʘʣʠʟ 

ʥʘ ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʣʦʢʘʣʥʦʪʦ 

ʤʘʛʥʠʪʥʦ ʧʦʣʝ. 

ɿʥʘʯʠʤʦʩʪʪʘ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʩʲʩʪʦʠ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʘ ʟʘ 

ʜʲʣʛʦʩʨʦʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʚ ʧʦʣʷʨʥʠʪʝ ʨʘʡʦʥʠ ï ʥʝ 

ʩʘʤʦ ʟʘ ʥʘʫʯʥʠ ʮʝʣʠ, ʥʦ ʠ ʟʘ ʧʦ-ʜʦʙʨʦ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʢʦʩʤʠʯʝʩʢʦʪʦ ʚʨʝʤʝ ʠ 

ʟʘʱʠʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

(A) (B) 

 

ˡ̉̄̔̑́ 1 (A) ɼʘʥʥʠ ʟʘ ʩʣʲʥʯʝʚʠʪʝ ʠʟʨʠʛʚʘʥʠʷ ʫʣʦʚʝʥʠ ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ ʥʘ 

11.02.2025, ʧʦʢʘʟʘʥʘ ʝ ʩʨʘʚʥʝʥʠʝ ʩ ʛʦʣʷʤʦ ʧʨʝʧʨʦʢʨʠʚʘʥʝ ʦʪ ʨʝʥʪʛʝʥʦʚ ʩʘʪʝʣʠʪ . (B) ʇʨʠʤʝʨʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʠʟʙʫʭʚʘʥʠʷ (ʧʦ ʩʚʝʪʣʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʣʠʥʠ-ʚʝʨʪʠʢʘʣʥʠʪʝ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʘʪʘ) ʥʘ 

ʤʝʪʨʠʯʥʠ ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʘʪʘ ʚ 13-ʤʠʥʫʪʥʠ ʜʠʥʘʤʠʯʥʠ ʩʧʝʢʪʨʠ ʥʘʙʣʶʜʘʚʘʥʠ ʦʪ ʦ-ʚ 

ʃʠʚʠʥʛʩʪʲʥ. (C) ʉʨʘʚʥʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʣʦʢʘʣʥʦʪʦ ʤʘʛʥʠʪʥʦ ʧʦʣʝ ʩ ʜʘʥʥʠ ʦʪ 

ʧʦʜʦʙʥʠ ʜʘʥʥʠ ʦʪ ʘʨʞʝʥʪʠʥʩʢʘʪʘ ʩʪʘʥʮʠʷ ʆʨʢʘʜʘʩ. 
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˞̎̉̍̋́ 4 ʄʦʥʪʘʞ ʥʘ ʩʣʲʥʯʝʚʠʷ ʩʧʝʢʪʨʦʤʝʪʲʨ ï ʦʪ ʣʷʚʦ ʥʘ ʜʷʩʥʦ ʛʣ. ʘʩ. ʜ-ʨ ʀʚʘʡʣʦ ʅʘʯʝʚ, ʠʥʞ. 

ʈʦʩʝʥ ʉʪʝʬʘʥʦʚ ï ʣʦʛʠʩʪʠʢ 33 ɹɸɽ 

 

˞̎̉̍̋́ 5 ̞ ̎̒̓́̌̉̑́̎̏ ̏̂̏̑̔̅̃́̎̆ ̈́ ̑́̅̉̏ ̟̠̎́̂̌̅̆̎̉ ̎́ ̛̘̒̌̎̆̃́̓́ ́̋̓̉̃̎̏̒̓ 

 

˞̎̉̍̋́ 6 ˑ ̘́̓̉̋ȟ ̉̎̒̓́̌̉̑́̎ ̎́ ̂̏̑̅́ ̎́ ˚˕˗τςρ ̈́ ̠̉̈̒̆̌̃́̎̉ ̎́ ̠̃̌̉̎̉̆̓̏ ̎́ ̛̘̒̌̎̆̃́̓́ ́̋̓̉̃̎̏̒̓ 

̛̖̃̑̔ ̊̏̎̏̒̆̑́̓́̕
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ɿʝʤʝʪʨʝʩʝʥʠʷ ʠ ʣʝʜʥʠʮʠ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ 

ʛʣ. ʘʩ. ʜ-ʨ ɻʝʨʛʘʥʘ ɻʝʦʨʛʠʝʚʘ1, ʜʦʮ. ʜ-ʨ ʃʠʣʠʷ ɼʠʤʠʪʨʦʚʘ2, ɺʘʩʠʣ ɻʫʨʝʚ1, ʠʥʞ. ʜ-ʨ 

ʇʝʪʲʨ ʉʘʧʫʥʜʞʠʝʚ2, ʂʘʣʠʥʘ ɼʠʤʠʪʨʦʚʘ1, ɽʣʠʮʘ ʇʘʥʜʫʨʩʢʘ1, ɼʠʤʠʪʲʨ ɼʠʤʠʪʨʦʚ2 

1ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʌʠʟʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 
2ʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ ʛʝʦʬʠʟʠʢʘ, ʛʝʦʜʝʟʠʷ ʠ ʛʝʦʛʨʘʬʠʷ, ɹɸʅ 

 

ʖʞʥʦʰʝʪʣʘʥʩʜʩʢʠʪʝ ʦʩʪʨʦʚʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʝʜʥʘ ʜʦʩʪʘ ʘʢʪʠʚʥʘ ʚ 

ʩʝʠʟʤʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʟʦʥʘ. ʇʨʝʟ 2020 ʛ. ʚ ʨʘʡʦʥʘ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝʨʠʷ ʩʠʣʥʠ 

ʟʝʤʝʪʨʝʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜ ʥʘʜ 6, ʢʘʢʪʦ ʠ ʤʥʦʞʝʩʪʚʦ ʧʦ-ʩʣʘʙʠ ʬʦʨ- ʠ ʘʬʪʝʨʰʦʮʠ. 

ʅʷʢʦʠ ʦʪ ʪʷʭ ʧʨʝʜʠʟʚʠʢʚʘʪ ʠ ʮʫʥʘʤʠ. ɿʝʤʝʪʨʝʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜ ʦʢʦʣʦ 5 ʩʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚ ʟʘʣʠʚʘ ʧʨʝʜ ɹʲʣʛʘʨʩʢʘʪʘ ʙʘʟʘ. ɺʲʧʨʝʢʠ ʤʥʦʛʦʪʦ 

ʟʝʤʝʪʨʝʩʝʥʠʷ, ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʝʠʟʤʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚ ʨʘʡʦʥʘ, ʘ ʠ ʠʟʦʙʱʦ ʚ 

ɸʥʪʘʨʢʪʠʢʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚʩʝ ʦʱʝ ʧʦʚʝʯʝ ʩʧʦʨʘʜʠʯʥʦ ʦʪʢʦʣʢʦʪʦ ʩʠʩʪʝʤʥʦ, ʢʘʢʪʦ 

ʝ ʚ ʜʨʫʛʠʪʝ ʯʘʩʪʠ ʥʘ ʩʚʝʪʘ. ɹʨʦʷʪ ʩʝʠʟʤʠʯʥʠ ʩʪʘʥʮʠʠ ʚ ʮʷʣʘ ɸʥʪʘʨʢʪʠʢʘ 

ʚʝʨʦʷʪʥʦ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʩʝʠʟʤʠʯʥʠʪʝ ʩʪʘʥʮʠʠ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʚ ʤʦʤʝʥʪʘ ʥʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ. 

ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʨʝʛʠʩʪʨʠʨʘ ʜʘʥʥʠ ʚʝʯʝ 

ʧʦʯʪʠ 10 ʛʦʜʠʥʠ. ʆʱʝ ʧʨʝʟ 2015 ʛ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʧʦʚʠʰʝʥʘ ʠ ʥʝʧʦʟʥʘʪʘ 

ʩʝʠʟʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʨʘʡʦʥʘ ʥʘ ʧ-ʚ ɹʫʨʛʘʩ, ʢʦʷʪʦ ʚʩʝ ʦʱʝ ʠʤʘ ʧʨʦʷʚʣʝʥʠʷ. ɺ 

ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ ʦʩʪʨʦʚʘ ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʦʥʮʝʥʪʨʠʨʘʥʝ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʷ 

ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʇʨʝʟ ʪʘʟʠ ʛʦʜʠʥʘ ʙʝʰʝ ʠʥʩʪʘʣʠʨʘʥʘ ʪʝʩʪʦʚʦ ʥʦʚʘ 

ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʦ. ʉʥʦʫ. ʎʝʣʪʘ ʝ ʧʦ-ʪʦʯʥʦʪʦ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʟʝʤʝʪʨʝʩʝʥʠʷ. ɿʘ ʤʝʩʝʮʲʪ, ʧʨʝʟ ʢʦʡʪʦ ʜʚʝʪʝ ʩʝʠʟʤʠʯʥʠ 

ʩʪʘʥʮʠʠ ʟʘʧʠʩʚʘʭʘ ʜʘʥʥʠ, ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 12 ʟʝʤʝʪʨʝʩʝʥʠʷ. ɼʘʥʥʠʪʝ ʩʝ 

ʦʙʨʘʙʦʪʚʘʪ ʚ ʤʦʤʝʥʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʟʘ ʧʨʦʝʢʪʘ 

ʥʝʚʨʦʥʥʘ ʤʨʝʞʘ, ʘ ʦʧʨʝʜʝʣʷʥʦ ʥʘ ʩʝʠʟʤʠʯʥʦʘʢʪʠʚʥʠʪʝ ʟʦʥʠ ʱʝ ʧʦʤʦʛʥʝ ʥʘ 

ʛʝʦʣʦʟʠʪʝ ʜʘ ʠʟʷʩʥʷʪ ʪʝʢʪʦʥʩʢʠʪʝ ʧʨʦʮʝʩʠ ʚ ʨʘʡʦʥʘ. 

ɺʪʦʨʘʪʘ ʯʘʩʪ ʦʪ ʧʨʦʝʢʪʘ ʦʙʭʚʘʱʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʣʝʜʥʠʢ/ʩʥʝʞʥʦ ʧʦʣʝ ɹʘʣʢʘʥ. ʏʨʝʟ ʧʨʝʮʠʟʥʠ ɻʅʉʉ ʠʟʤʝʨʚʘʥʠʷ ʚʝʯʝ ʥʷʢʦʣʢʦ 

ʩʝʟʦʥʘ ʦʧʨʝʜʝʣʷʤʝ ʩ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʝʜʥʠʷ ʬʨʦʥʪ 

ʥʘ ʣʝʜʥʠʢʘ. ʊʦʚʘ ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʩʘʤʦ ʟʘ ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʠ ʩʝʟʦʥʥʠ 

ʩʢʦʨʦʩʪʠ, ʥʦ ʠ ʟʘ ʜʠʥʘʤʠʯʥʠ ʧʨʦʤʝʥʠ, ʧʨʦʪʠʯʘʱʠ ʚ ʨʘʤʢʠʪʝ ʩʘʤʦ ʥʘ  ʝʜʥʦ-ʜʚʝ 

ʜʝʥʦʥʦʱʠʷ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʝ ʩʤʷʪʘ, ʯʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʚʦʜʘ 

ʦʪ ʣʝʜʥʠʢʘ. ʄʦʛʘ ʜʘ ʩʘ ʧʨʝʜʠʟʚʠʢʘʥʠ ʩʲʱʦ ʠ ʦʪ ʧʨʠʣʠʚʠʪʝ ʠʣʠ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ 

ʩʝʠʟʤʠʯʥʠ ʚʲʣʥʠ. ʇʦ-ʙʘʚʥʠʪʝ ʧʨʦʤʝʥʠ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʝ ʩʤʷʪʘ, ʯʝ ʩʝ ʜʲʣʞʘʪ 

ʥʘ ʧʨʦʤʷʥʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʢʦʷʪʦ ʧʨʦʤʝʥʷ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʣʝʜʘ ʠ ʚ ʥʘʡ-ʦʙʱʠʷ 
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ʩʣʫʯʘʡ ʛʦ ʧʨʘʚʠ ʧʦ-ʧʣʘʩʪʠʯʝʥ. ʇʨʝʟ 2022 ʛ. ʥʠʝ ʫʩʧʷʭʤʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘʤʝ ʝʜʠʥ 

ʛʦʣʷʤ 300-ʧʨʦʮʝʥʪʝʥ ʤʘʢʩʠʤʫʤ ʚ ʩʢʦʨʦʩʪʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʯʘʩʪ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʝʢʩʧʝʜʠʮʠʷ ʥʠ ʜʦʥʝʩʦʭʘ ʥʦʚ ʫʩʧʝʭ ï 

ʨʝʛʠʩʪʨʠʨʘʥ ʝ ʥʦʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʧʠʢ ʚ ʩʢʦʨʦʩʪʪʘ, ʥʘʜʭʚʲʨʣʷʱ ʧʦʯʪʠ 5 ʧʲʪʠ 

ʪʠʧʠʯʥʠʪʝ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ. ɺʝʯʝ ʠʤʘʤʝ ʙʣʠʟʦ ʤʝʩʝʮ ʥʝʧʨʝʢʲʩʥʘʪ ʟʘʧʠʩ ʥʘ 

ʩʢʦʨʦʩʪʪʘ, ʥʠʚʦ ʥʘ ʚʦʜʘʪʘ ʦʪ ʣʝʜʥʠʢʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʧʨʠʣʠʚʠ ʠ 

ʩʝʠʟʤʠʯʥʦʩʪ ʠ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʚʩʠʯʢʠ ʪʝʟʠ 

ʚʝʣʠʯʠʥʠ.  

ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʣʝʜʥʠʢʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʠ ʚ 15 ʪʦʯʢʠ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʟʦʥʘʪʘ ʥʘ ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʣʝʜʥʠʢʘ. ɼʘʥʥʠʪʝ ʟʘ ʛʦʜʠʰʥʠʪʝ 

ʧʨʝʤʝʩʪʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʩʢʦʨʦʩʪ ʩ ʦʢʦʣʦ 30 ʤ ʥʘ ʛʦʜʠʥʘ ʚ ʥʷʢʦʠ ʦʪ ʪʦʯʢʠʪʝ. ʊʦʚʘ 

ʧʦʢʘʟʚʘ, ʯʝ ʥʘʨʠʯʘʥʦʪʦ ʜʦ ʩʝʛʘ çʉʥʝʞʥʦ ʧʦʣʝ ɹʘʣʢʘʥè ʚʩʲʱʥʦʩʪ ʝ ʣʝʜʥʠʢ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʠʪʝ ʠʟʤʝʨʚʘʥʠʷ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʱʝ ʥʠ ʜʘʜʘʪ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘ ʝʚʝʥʪʫʘʣʥʠ ʧʨʦʤʝʥʠ ʚ ʩʢʦʨʦʩʪʪʘ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʣʝʜʥʠʢʘ ʧʨʝʜʠʟʚʠʢʘʥʠ 

ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʪʝʤʧʝʨʘʪʫʨʘʪʘ.  

ʆʩʥʦʚʥʠ ʘʢʮʝʥʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ: 

1. ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʟʝʤʝʪʨʝʩʝʥʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ʦʙʨʘʟʫʚʘʪ 

ʥʘʡ-ʦʙʱʦ 4 ʛʨʫʧʠ, ʢʘʪʦ ʝʜʥʘ ʙʝʰʝ ʤʥʦʛʦ ʘʢʪʠʚʥʘ ʧʨʝʟ 2014-2015 ʛ, ʥʦ ʚʩʝ ʦʱʝ 

ʧʨʦʷʚʷʚʘ ʘʢʪʠʚʥʦʩʪ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ ʩʘ ʘʢʪʠʚʥʠ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ.  

2. ʉʨʝʜʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʯʝʣʦʪʦ ʥʘ ʣʝʜʥʠʢ ɹʘʣʢʘʥ ʝ ʦʢʦʣʦ 

5-6 ʩʤ/ ʜʝʥ, ʢʘʪʦ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʩʝ ʫʚʝʣʠʯʘʚʘ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʧʠʢʦʚʝ ʥʘ 

ʩʢʦʨʦʩʪʪʘ, ʧʨʠ ʢʦʠʪʦ ʟʘ ʦʢʦʣʦ ʜʝʥ ʪʷ ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ ʥʘʜ 10-12 ʩʤ/ʜʝʥ. 

3. ʉʢʦʨʦʩʪʠʪʝ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʣʝʜʥʠʢ ɹʘʣʢʘʥ (ʟʦʥʘʪʘ ʥʘ 

ʘʢʫʤʫʣʘʮʠʷ) ʚʘʨʠʨʘʪ ʦʪ ʥʷʢʦʣʢʦ ʩʤ ʜʦ ʦʢʦʣʦ 30 ʤ ʥʘ ʛʦʜʠʥʘ. ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ 

ʪʘʟʠ ʟʘʣʝʜʝʥʘ ʦʙʣʘʩʪ ʦʪ ʦʩʪʨʦʚʘ ʝ ʣʝʜʥʠʢ.  

 

 

ˡ̉̄̔̑́ 2 ̝ ́̐̉̒ ̏̓ ̘̒̆̉̈̍̉̎́ ̗̠̒̓́̎̉ LIVV, ̃ ̑̏̓̏̋́ ˎ̑́̎̒̉̌̅̕ȟ ˍ̎̓́̑̋̓̉̋́ ̐̑̆̈ ̐̆̑̉̏̅́ ςπςπ-2023 
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̠̃̒̋́ ̄̏̅̉̎́ ̂̉ ̠̓̑̂̃́̌̏ ̅́ ̒̆ ̉̈̍̆̑̃́̓ ̋̏̏̑̅̉̎́̓̉̓̆ ̈́ ̠̏̐̑̆̅̆̌̎̆ 
̎́ ̙̄̏̅̉̎́̓́ ̒̋̏̑̏̒̓ ̎́ ̐̑̆̍̆̒̓̃́̎̆Ȣ ˑ̏ ̍̏̍̆̎̓́ ̉̍́ ̒́̍̏ ̅̃̆ 
̉̈̍̆̑̃́̎ 

˞̎̉̍̋́ 8 ɣ ̒̓́̎̏̃̋́̓́ ̈́ ̛̎̆̐̑̆̋̒̎́̓ ̈́̐̉̒ ̎́ ̋̏̏̑̅̉̎́̓̉̓̆ ̎́ ̘̓̏̋́ ̏̓ ̘̆̌̏̓̏ ̎́ 
̌̆̅̎̉̋ ˎ́̌̋́̎Ȣ ˜̑̆̈ σσ-̓́ ˎˍ˒ ̙̂̆̆ ̑̆́̌̉̈̉̑́̎ ̈́̐̉̒ ̈́ ̘̐̏̃̆̆ ̏̓ ̗̍̆̒̆ 
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ʇʨʘʢʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʧʝʨʤʘʥʝʥʪʥʘ ʥʘʫʯʥʘ ʘʧʘʨʘʪʫʨʘ ʩʲʩ ʩʦʣʘʨʥʦ 

ʟʘʭʨʘʥʚʘʥʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʧʦʣʷʨʥʠ ʫʩʣʦʚʠʷ 

ʜ-ʨ ʠʥʞ. ʇʝʪʲʨ ʉʘʧʫʥʜʞʠʝʚ1, ʜʦʮ. ʜ-ʨ ʃʠʣʠʷ ɼʠʤʠʪʨʦʚʘ1, ɹʦʞʫʨʢʘ ɻʝʦʨʛʠʝʚʘ1, 

ɼʘʥʠʝʣ ʀʰʣʷʤʩʢʠ1, ʄʠʪʴʦ ʄʠʪʝʚ1, ʛʣ. ʘʩ. ʜ-ʨ ɻʝʨʛʘʥʘ ɻʝʦʨʛʠʝʚʘ2 

1ʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ ʛʝʦʬʠʟʠʢʘ, ʛʝʦʜʝʟʠʷ ʠ ʛʝʦʛʨʘʬʠʷ - ɹɸʅ 
2ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʌʠʟʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʦ ʧʦʧʠʪʘʪʝ ʥʷʢʦʛʦ ʟʘ ʛʣʦʙʘʣʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʥʘʡ-ʚʝʨʦʷʪʥʦ ʪʦʡ 

ʱʝ ʝ ʯʫʚʘʣ ʟʘ ʧʨʦʙʣʝʤʘ. ʅʦ ʢʘʢ ʥʘʠʩʪʠʥʘ ʨʘʟʙʠʨʘʤʝ, ʯʝ ʢʣʠʤʘʪʲʪ ʥʘ ʥʘʰʘʪʘ 

ʧʣʘʥʝʪʘ ʩʝ ʧʨʦʤʝʥʷ? ʂʘʢ ʟʥʘʝʤ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʦʢʝʘʥʠʪʝ ʩʝ ʧʦʢʘʯʚʘ? ʀʣʠ ʢʘʢ 

ʨʘʟʙʠʨʘʤʝ, ʯʝ ʠʤʘ ʩʝʠʟʤʠʯʥʦ ʘʢʪʠʚʥʠ ʟʦʥʠ ʧʦʜ ʘʥʪʘʨʢʪʠʯʝʩʢʠʷ ʣʝʜ? ɽʜʠʥ ʦʪ 

ʥʘʡ-ʩʲʱʝʩʪʚʝʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʠʨʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʣʷʨʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʜʘʥʥʠʪʝ ʧʦʣʫʯʘʚʘʥʠ ʦʪ ʧʦʣʝʚʘ 

ʠʟʤʝʨʚʘʪʝʣʥʘ ʘʧʘʨʘʪʫʨʘ. ʉ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʤʝʪʦʜʠʪʝ ʟʘ 

ʘʥʘʣʠʟʠʨʘʥʝ, ʚʩʝ ʧʦʚʝʯʝ ʫʩʠʣʠʷ ʩʝ ʧʦʣʘʛʘʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ 

ʥʘʜʝʞʜʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʜʘ ʥʘʪʨʫʧʚʘʪ ʫʩʪʦʡʯʠʚʠ, ʜʲʣʛʦʚʨʝʤʝʥʥʠ ʙʘʟʠ ʦʪ 

ʥʘʫʯʥʠ ʜʘʥʥʠ ʚ ɸʥʪʘʨʢʪʠʢʘ. ʇʦʨʘʜʠ ʪʘʟʠ ʪʝʥʜʝʥʮʠʷ, ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ, ʥʝ 

ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ, ʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʪʘ ʦʧʨʝʜʝʣʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ. 

ʊʦʟʠ ʧʨʦʝʢʪ ʝ ʩʲʛʣʘʩʫʚʘʥ ʩ ʜʲʣʛʦʩʨʦʯʥʠʪʝ ʮʝʣʠ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʧʨʦʛʨʘʤʘ ʠ ʠʤʘ ʟʘ ʦʩʥʦʚʥʘ ʮʝʣ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ 

ʥʘ ʥʘʜʝʞʜʥʘ ʪʝʭʥʠʯʝʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʩʧʝʢʪʲʨʘ ʦʪ 

ʫʩʪʦʡʯʠʚʠ ʥʘʫʯʥʠ ʜʝʡʥʦʩʪʠ, ʧʨʦʚʝʞʜʘʥʠ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʘʙʦʪʘ ʧʨʝʜʚʠʜʝʥʠ ʚ ʧʨʦʝʢʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʩʦʣʘʨʥʠʪʝ ʟʘʭʨʘʥʚʘʱʠ ʩʠʩʪʝʤʠ ʟʘ ʧʝʨʤʘʥʝʥʪʥʘ ʧʦʣʝʚʘ 

ʥʘʫʯʥʘ ʘʧʘʨʘʪʫʨʘ ʚ ʩʫʨʦʚʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʜʲʣʛʘʪʘ ʧʦʣʷʨʥʘ ʟʠʤʘ. ɸʜʨʝʩʠʨʘʥʠ ʩʘ 

ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ - ʜʲʣʛʠ ʧʝʨʠʦʜʠ ʩ ʦʩʢʲʜʥʘ ʦʩʚʝʪʝʥʦʩʪ ʠ ʥʠʩʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɿʘ ʮʝʣʪʘ ʙʝʰʝ ʧʨʦʝʢʪʠʨʘʥʘ ʠ ʠʥʩʪʘʣʠʨʘʥʘ ʤʥʦʛʦʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ 

ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʝʥʝʨʛʠʷ, ʧʦʧʘʜʘʱʘ ʚʲʨʭʫ ʮʝʣʝʥʘʩʦʯʝʥʦ ʠʟʙʨʘʥʠ 

ʧʦʚʨ̡ʭʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʦʪ ʟʥʘʯʝʥʠʝ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ.  

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʥʘʣʠʯʥʘʪʘ ʩʦʣʘʨʥʘ ʝʥʝʨʛʠʷ ʧʨʝʟ ʪʲʤʥʠʪʝ ʟʠʤʥʠ 

ʤʝʩʝʮʠ ʥʠ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʧʪʠʤʠʟʠʨʘʤʝ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʮʝʣʦʛʦʜʠʰʥʦ ʬʫʥʢʮʠʦʥʠʨʘʱʘ ʘʧʘʨʘʪʫʨʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʜʘ 

ʧʦʜʦʙʨʠʤ ʥʝʡʥʘʪʘ ʥʘʜʝʞʜʥʦʩʪ. ɹʝʰʝ ʠʟʨʘʙʦʪʝʥ ʧʨʠʣʦʞʝʥ ʤʦʜʝʣ ʦʧʠʩʚʘʱ 

ʝʥʝʨʛʠʡʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʘʧʘʨʘʪʫʨʘ ʩʲʩ ʩʦʣʘʨʥʦ ʟʘʭʨʘʥʚʘʥʝ. ʀʥʬʦʨʤʘʮʠʷʪʘ 

ʩʲʙʨʘʥʘ ʦʪ ʤʥʦʛʦʢʘʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʙʝʰʝ ʚʢʣʶʯʝʥʘ ʚ ʤʦʜʝʣʘ ʟʘ ʜʘ ʩʝ 

ʘʥʘʣʠʟʠʨʘ ʠ ʦʩʠʛʫʨʠ ʥʝʧʨʝʢʲʩʥʘʪʘʪʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʝʠʟʤʠʯʥʘʪʘ ʩʪʘʥʮʠʷ LIVV, 
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ʧʝʨʤʘʥʝʥʪʥʘʪʘ GNSS ʩʪʘʥʮʠʷ ʚ KOH2 ʠ ʜʨʫʛʠ ʥʘʣʠʯʥʠ ʠʟʤʝʨʚʘʪʝʣʥʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʝʱʠ ʚ ʨʘʡʦʥʘ ʥʘ ɹɸɹ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʭʤʝ ʠ ʩ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʧʦʣʝʚʠ ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ. ʇʦʣʫʯʠʭʤʝ ʨʝʘʣʥʘ ʦʮʝʥʢʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʧʨʝʜʘʚʘʥʝ ʥʘ ʥʘʪʨʫʧʘʥʠ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ʯʨʝʟ ʘʚʪʦʤʘʪʠʯʥʘ ʩʘʪʝʣʠʪʥʘ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʙʘʟʠʨʘʥʘ ʥʘ Iridium ʠ StarLink ʚ ʩʫʨʦʚʠʪʝ ʧʦʣʷʨʥʠ 

ʫʩʣʦʚʠʷ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʢʘʢʪʦ ʚ 

ɸʥʪʘʨʢʪʠʢʘ, ʪʘʢʘ ʠ ʚ ɸʨʢʪʠʢʘ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʘʰʝʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʊʫʨʩʢʘʪʘ ʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ. 
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ɺʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʦʩʪ ʥʘ ʚʠʜʦʚʝ ʧʪʠʮʠ 

ʦʪ ʖʞʥʠʪʝ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ ʠ ʚ ʦʪʚʦʨʝʥʠ 

ʤʦʨʝʪʘ ʠ ʦʢʝʘʥʠ 

ʛʣ. ʘʩ. ʜ-ʨ ɹʦʷʥ ʄʠʯʝʚ1 
1ʀʥʩʪʠʪʫʪ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʝʢʦʩʠʩʪʝʤʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ï ɹɸʅ  

 

ʇʨʦʝʢʪʲʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʠʜʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʪʠʮʠʪʝ ʦʢʦʣʦ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ (ɹɸɹ) ʠ ʪʝʟʠ, 

ʢʦʠʪʦ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʣʘʚʘʥʝʪʦ ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ 

ʢʦʨʘʙ Ăʉʚ.ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʦʪ ʛʨ. ɺʘʨʥʘ ʜʦ ʦ. ʃʠʚʠʥʛʩʪʲʥ. ʇʨʦʫʯʝʥʠ ʙʷʭʘ 

ʥʦʚʠ ʛʥʝʟʜʦʚʠ ʪʝʨʠʪʦʨʠʠ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʚʠʜʦʚʝ ʧʪʠʮʠ. ɹʷʭʘ ʧʦʩʝʪʝʥʠ ʠ 

ʧʨʦʫʯʝʥʠ ʦʙʱʦ 10 ʢʦʣʦʥʠʠ ʥʘ ʧʠʥʛʚʠʥʠ, ʢʦʠʪʦ ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʩʝ 

ʧʨʦʫʯʚʘʪ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʙʲʣʛʘʨʩʢʠ ʦʨʥʠʪʦʣʦʟʠ.  

ʎʝʣʠ: 

Å ʜʘ ʫʩʪʘʥʦʚʠ ʘʢʪʫʘʣʝʥ ʚʠʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥ ʩʲʩʪʘʚ ʥʘ ʛʥʝʟʜʷʱʠʪʝ ʠ 

ʩʢʠʪʘʱʠʪʝ ʧʪʠʮʠ ʚ ʨʘʡʦʥʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ (ɹɸɹ); 

Å ʜʘ ʫʩʪʘʥʦʚʠ ʭʨʘʥʠʪʝʣʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʩʢʫʘ (Stercorarius 

antarcticus) ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʩʝʟʦʥ; 

Å ʜʘ ʫʩʪʘʥʦʚʠ ʚʠʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥ ʩʲʩʪʘʚ ʥʘ ʧʪʠʮʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʪʢʨʠʪʠ 

ʤʦʨʝʪʘ ʠ ʦʢʝʘʥʠ, ʧʦ ʚʨʝʤʝ ʥʘ ʧʣʘʚʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʚʦʝʥʝʥ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ ñʉʚ.ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò ʦʪ ʛʨ. ɺʘʨʥʘ ʜʦ ʦ. 

ʃʠʚʠʥʛʩʪʲʥ. 

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʙʷʭʘ ʧʨʠʣʦʞʝʥʠ 

ʢʘʢʪʦ ʩʪʘʥʜʘʨʪʝʥ ʪʨʘʥʩʝʢʪʝʥ ʤʝʪʦʜ, ʪʘʢʘ ʠ ʤʝʪʦʜʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʛʥʝʟʜʷʱʠ ʠ 

ʩʢʠʪʘʱʠ ʚʠʜʦʚʝ ʧʪʠʮʠ. ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠʷ ʩʧʝʢʪʲʨ ʥʘ 

ɸʥʪʘʨʢʪʠʯʝʩʢʘ ʩʢʫʘ (Stercorarius antarcticus) ʙʷʭʘ ʩʲʙʨʘʥʠ ʧʦʛʘʜʢʠ, ʢʦʠʪʦ ʩʘ 

ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʤʝʪʦʜ ʟʘ ɼʅʂ ʤʝʪʘʙʘʨʢʦʜʠʨʘʥʝ. ʇʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʠʥʬʣʫʝʥʮʘ ʧʦ ʧʪʠʮʠʪʝ (HPAI - H5N1), ʧʨʠ 

ʦʨʥʠʪʦʣʦʛʠʯʥʘʪʘ ʨʘʙʦʪʘ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʙʝʟʧʠʣʦʪʝʥ ʣʝʪʘʪʝʣʝʥ ʘʧʘʨʘʪ (ʜʨʦʥ). 

ɸʢʪʫʘʣʥʠʪʝ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʠʷʪʘ ʱʝ ʧʦʢʘʞʘʪ ʪʝʥʜʝʥʮʠʠʪʝ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʚʠʜʦʚʝ ʧʪʠʮʠ, ʢʦʠʪʦ, ʦʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʬʘʢʪʦʨʠ ʥʘ 

ʢʣʠʤʘʪʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʚʲʨʭʫ ʝʢʦʩʠʩʪʝʤʠʪʝ. ʑʝ ʩʝ ʠʟʛʦʪʚʠ ʦʮʝʥʢʘ ʥʘ 

ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʦʪ ʨʘʟʣʠʯʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʚ 

ʭʨʘʥʠʪʝʣʥʠʪʝ ʠʤ ʚʝʨʠʛʠ, ʢʘʪʦ ʩʝ ʩʣʝʜʠ ʯʠʩʣʝʥʦʩʪʪʘ ʠ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʪʠʮʠʪʝ. 

ʆʩʥʦʚʥʠ ʘʢʮʝʥʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ: 
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1. ʇʨʦʩʣʝʜʷʚʘʪ ʩʝ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʧʨʦʤʷʥʘʪʘ ʥʘ ʯʠʩʣʝʥʦʩʪʪʘ ʥʘ ʛʥʝʟʜʷʱʠʪʝ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʚʠʜʦʚʝ ʧʪʠʮʠ, ʩʨʝʜ ʢʦʠʪʦ ʧʦ-ʜʝʪʘʡʣʥʦ ʩʘ ʧʨʦʫʯʝʥʠ ʩʘ 

ʯʠʩʣʝʥʦʩʪʪʘ ʠ ʛʥʝʟʜʦʚʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʚʘ ʚʠʜʘ ʧʠʥʛʚʠʥʠ - Pygoscelis 

papua (Gentoo penguin) ʠ Pygoscelis antarcticus (Chinstrap penguin). 

2. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʛʥʝʟʜʦʚʘʪʘ ʙʠʦʣʦʛʠʷ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘ ʨʠʙʘʨʢʘ 

(Sterna vittata) ʚ ʨʘʡʦʥʘ ʥʘ ʖʞʥʠ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ, ʢʲʜʝʪʦ ʚʠʜʲʪ ʝ ʩʣʘʙʦ 

ʧʨʦʫʯʝʥ. 

3. ʉʲʙʨʘʥʠ ʩʘ ʤʘʪʝʨʠʘʣʠ ʠ ʧʲʨʚʠ ʜʘʥʥʠ ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠʷ 

ʩʧʝʢʪʲʨ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘ ʩʢʫʘ Stercorarius antarcticus ʧʦ ʚʨʝʤʝ ʥʘ ʛʥʝʟʜʦʚʠ 

ʩʝʟʦʥ. 

 

 

ˡ̉̄̔̑́ 3 s ̑́̎̉̓̆̌̆̎ ̛̒̐̆̋̓̑ ̎́ "ÒÏ×Î ÓËÕÁ ɉ3ÔÅÒÃÏÒÁÒÉÕÓ ÁÎÔÁÒÃÔÉÃÕÓɊ ̃ ̆̅̎́ ̏̓ ̐̑̏̂̉̓̆ 
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ˡ̉̄̔̑́ 4 ˕̈̒̌̆̅̃́̎̆ ̎́ ̘̑́̈̌̉̎̉ ́̋̓̏̑̉̕ ̎́ ̒̑̆̅́̓́ ̛̖̃̑̔ ̑́̈̃̉̓̉̆̓̏ ̎́ ˍ̘̎̓́̑̋̓̉̆̒̋́̓́ ̑̉̂́̑̋́ ɉ3ÔÅÒÎÁ 
vittata). ˝́ ̈̐̏̌̏̇̆̎̉̆̓̏ ̎́ ̄̎̆̈̅̏̓̏ ̃ ̠̋̏̌̏̎̉̓́ ̠̃̌̉̆ ̛̖̃̑̔ ̄̏̌̆̍̉̎́̓́ ̎́ ̠̗̊́̓́ȟ ̠̖̓̎̏̓̏ ̠̎́̐̆̓̎̃́̎̆ ̉ 
̗̠̃̓ 

 

Slice Count Total Area Average Size %Area Mean 
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˞̎̉̍̋́ 10 ̃ ̑̏̕Ȣ ˕̠̌̉ ˏ̛̓̆̃ - ̔ ̘́̒̓̎̉̋ ̃ ̘̠̎́̔̎̉ ̆̋̉̐ȟ ̎́ ̂̑̆̄́ ̎́ ̏Ȣ ˘̛̉̃̉̎̄̒̓̎ 
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ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʤʠʢʨʦʙʥʠʷ ʩʲʩʪʘʚ ʥʘ ʤʦʨʩʢʠʪʝ ʚʦʜʠ 

ʚ ʄʦʨʩʢʘ ɸʥʪʘʨʢʪʠʢʘ ʚ ʨʘʡʦʥʘ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ 

ʎʚʝʪʘʥʘ ʄʫʣʝʰʢʦʚʘ1, ʘʩ. ʜ-ʨ ɺʝʩʝʣʠʥ ɼʦʡʯʠʥʦʚ1, ʜʦʮ. ʜ-ʨ ʉʚʝʪʦʩʣʘʚ ɼʠʤʦʚ1 

1ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ɹʠʦʣʦʛʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 

 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʧʨʠʪʝʞʘʚʘʪ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʠ ʘʜʘʧʪʘʮʠʦʥʥʠ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʜʦʨʠ ʤʘʣʢʠ ʧʨʦʤʝʥʠ ʚ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʩʝ 

ʦʪʨʘʟʷʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʚʲʨʭʫ ʩʲʩʪʘʚʘ ʥʘ ʤʠʢʨʦʙʠʦʪʘʪʘ. ʊʦʚʘ ʚʘʞʠ ʩ ʦʩʦʙʝʥʘ 

ʩʠʣʘ ʠ ʟʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʚ ʖʞʥʠʷ ʦʢʝʘʥ, ʢʦʡʪʦ ʝ ʧʦʜʣʦʞʝʥ ʥʘʡ-ʩʠʣʥʦ ʥʘ 

ʚʣʠʷʥʠʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʤʠʢʨʦʙʠʪʝ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʢʦʣʦ 15% ʦʪ ʙʠʦʤʘʩʘʪʘ ʥʘ ʮʷʣʘʪʘ ʧʣʘʥʝʪʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ 

ʟʘʝʤʘʪ ʮʝʥʪʨʘʣʥʘ ʨʦʣʷ ʚ ʢʨʲʛʦʚʨʘʪʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʠ ʧʦʪʦʢʘ ʥʘ ʝʥʝʨʛʠʷʪʘ. ʂʲʤ 

ʤʦʤʝʥʪʘ ʦʙʘʯʝ ʟʘ ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʮʷʣʦʩʪʥʘ ʢʘʨʪʠʥʘ ʟʘ ʩʲʩʪʘʚʘ ʥʘ 

ʤʠʢʨʦʙʠʦʪʘʪʘ ʚ ʖʞʥʠʷ ʦʢʝʘʥ, ʦʪʥʘʩʷʱʘ ʩʝ ʜʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʚ ʜʲʣʙʦʯʠʥʘ. ʇʦʨʘʜʠ 

ʪʦʚʘ ʮʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʮʷʣʦʩʪʥʦ ʩʲʩʪʘʚʘ ʥʘ ʤʦʨʩʢʘʪʘ 

ʤʠʢʨʦʙʠʦʪʘ ʦʢʦʣʦ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ʩ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ ʤʝʪʘʛʝʥʦʤʠʢʘʪʘ. ɿʘ 

ʮʝʣʪʘ ʙʷʭʘ ʚʟʝʪʠ ʧʨʦʙʠ ʤʦʨʩʢʘ ʚʦʜʘ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʩʣʦʡ, ʦʪ ʜʲʣʙʦʯʠʥʘ 5 ʤ, 

ʦʪ ʪ.ʥʘʨ. ʜʲʣʙʦʢ ʭʣʦʨʦʬʠʣʝʥ ʩʣʦʡ ʥʘ ʜʲʣʙʦʯʠʥʘ 30 ʤ ʠ ʦʪ 50 ʤ ʜʲʣʙʦʯʠʥʘ, 

ʢʲʜʝʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʥʝ ʜʦʩʪʠʛʘ ʩʚʝʪʣʠʥʘ ʠ ʬʦʪʦʩʠʥʪʝʟʘʪʘ ʥʝ ʠʛʨʘʝ ʨʦʣʷ ʚ 

ʢʨʲʛʦʚʨʘʪʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʠ ʧʦʪʦʢʘ ʥʘ ʝʥʝʨʛʠʷʪʘ, ʢʘʪʦ ʪʦʯʢʠʪʝ ʥʘ ʧʨʦʙʦʚʟʠʤʘʥʝ 

ʦʙʭʚʘʱʘʪ ʖʞʥʠʷ ʟʘʣʠʚ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ʚ ʙʣʠʟʦʩʪ ʜʦ ɹɸɹ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ, ʚ ʙʣʠʟʦʩʪ ʜʦ ʀʩʧʘʥʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ Ăʍʫʘʥ-ʂʘʨʣʦʩ Iñ, ʚ 

ʙʣʠʟʦʩʪ ʜʦ ʢʦʣʦʥʠʷ ʥʘ ʧʠʥʛʚʠʥʠ ʠ ʪʶʣʝʥʠ ʥʘ ʍʘʥʘ ʧʦʡʥʪ, ʚ ʙʣʠʟʦʩʪ ʜʦ ʣʝʜʥʠʮʠ, 

ʚ ʦʪʢʨʠʪʦ ʤʦʨʝ, ʚ ʢʘʣʜʝʨʘʪʘ ʥʘ ʦ-ʚ ɼʝʩʝʧʰʲʥ, ʢʘʢʪʦ ʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʦʩʪʨʦʚʠʪʝ 

ʉʥʦʫ, ʇʦʣʫʤʝʩʝʮ ʠ ʉʤʠʪ. ʆʪ ʪʝʟʠ ʚʦʜʥʠ ʧʨʦʙʠ ʥʘ ʤʷʩʪʦ ʙʝ ʠʟʦʣʠʨʘʥʘ ɼʅʂ, 

ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʪ.ʥʘʨ. ʘʤʧʣʠʢʦʥ-ʙʘʟʠʨʘʥʦ ʥʦʚʦʛʝʥʝʨʘʮʠʦʥʥʦ 

ʤʝʪʘʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʝʪʦ ʱʝ ʙʲʜʘʪ ʫʩʪʘʥʦʚʝʥʠ ʩʲʩʪʘʚʘ ʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʨʠʪʝ ʘʥʘʣʠʟʠʨʘʥʠ ʛʨʫʧʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. ʇʨʠ ʧʦʚʪʘʨʷʥʝ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʣʝʜ ʚʨʝʤʝ, ʢʘʢʪʦ ʠ ʯʨʝʟ ʩʲʧʦʩʪʘʚʷʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩ 

ʪʝʟʠ ʦʪ ʧʨʝʜʠʰʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʘʢ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʩʝ ʦʪʨʘʟʷʚʘʪ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʚ ʖʞʥʠʷ ʦʢʝʘʥ ʠ ʢʦʣʢʦ 

ʟʥʘʯʠʪʝʣʥʠ ʨʠʩʢʦʚʝ ʥʦʩʠ ʪʦʚʘ ʟʘ ʥʝʛʦʚʠʪʝ ʝʢʦʩʠʩʪʝʤʠ, ʚʢʣʶʯʚʘʱʠ ʩʲʱʦ ʚʠʩʰʠ 

ʦʨʛʘʥʠʟʤʠ ʢʘʪʦ ʞʠʚʦʪʥʠ ʠ ʨʘʩʪʝʥʠʷ. 

ʆʩʥʦʚʥʠ ʘʢʮʝʥʪʠ: 

1. ʉʲʙʨʘʥʠ ʩʘ ʧʨʦʙʠ ʤʦʨʩʢʘ ʚʦʜʘ ʦʪ ʨʘʟʣʠʯʥʘ ʜʲʣʙʦʯʠʥʘ ï 5, 30 ʠ 50 

ʤ. ʦʪ ʨʘʡʦʥʘ ʥʘ ʖʞʥʠʷ ʟʘʣʠʚ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ. 
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2. ʀʟʦʣʠʨʘʥʘ ʝ ɼʅʂ ʦʪ ʚʦʜʥʠ ʧʨʦʙʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʲʩʪʘʚʘ ʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʨʠ ʛʨʫʧʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. 

3. ʉʲʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩ ʪʝʟʠ ʦʪ ʧʨʝʜʠʰʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʱʝ ʜʘʜʝ ʜʘʥʥʠ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ 

ʩʲʩʪʘʚʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʚ ʖʞʥʠʷ ʦʢʝʘʥ. 

 

˞̎̉̍̋́ 11 ̃ ̑̏̂̏̃̈̆̍́̎̆ ̐̑̆̅ ˎ̛̌̄́̑̒̋́̓́ ̘́̎̓́̑̋̓̉̆̒̋́ ̂́̈́ 

 

˞̎̉̍̋́ 12 ̃ ̛̘̑̃̏̎́́̌̎́ ̏̂̑́̂̏̓̋́ ̎́ ̐̑̏̂̉̓̆ ̏̓ ̂̏̑̅́ ̎́ ˚˕˗ τςρ 
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ˡ̉̄̔̑́ 5 ̇ ̆̒̓́ ̎́ ̐̑̏̂̏̃̈̆̍́̎̆ ̏̓ ˫̠̇̎̉ ̈́̌̉̃ȟ ̏Ȣ ˘̛̉̃̉̎̄̒̓̎ 
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ʄʣʘʜʠ ʫʯʝʥʠ 
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ʉʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ ʠ ʪʝʤʧʝʨʘʪʫʨʥʘ ʜʠʥʘʤʠʢʘ ʚ 

ʣʝʜʥʠʢʦʚʠʪʝ ʧʫʢʥʘʪʠʥʠ ʥʘ ɸʥʪʘʨʢʪʠʢʘ 

ʠʥʞ. ʬʠʟʠʢ ʎʚʝʪʘʥ ʇʘʨʦʚ1, ʛʣ. ʘʩ. ʜ-ʨ ʁʦʨʜʘʥʢʘ ɼʦʥʢʦʚʘ2 

1ʀʥʩʪʠʪʫʪ ʟʘ ʢʦʩʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ï ɹɸʅ 
2ɻʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ - ɹɸʅ 

 

ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʦʫʯʠ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚʲʨʭʫ ʚʲʪʨʝʰʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪ ʥʘ ʧʫʢʥʘʪʠʥʥʦ-

ʜʨʝʥʘʞʥʠ ʩʠʩʪʝʤʠ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʣʝʜʥʠʮʠ. ɺʲʧʨʝʢʠ ʯʝ ʩʝ ʟʥʘʝ, ʯʝ 

ʛʣʦʙʘʣʥʘʪʘ ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ ʚʣʠʷʝ ʚʲʨʭʫ ʦʙʣʘʯʥʦʩʪʪʘ ʠ ʢʦʩʤʠʯʝʩʢʠʪʝ ʣʲʯʠ, 

ʜʦʩʝʛʘ ʣʠʧʩʚʘʭʘ ʝʤʧʠʨʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʬʝʢʪʠʪʝ Ⱬ ʚ ʜʲʣʙʦʢʠʪʝ ʚʝʨʪʠʢʘʣʥʠ 

ʚʲʟʜʫʰʥʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʣʝʜʥʠʮʠʪʝ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʮʝʣʠ ʜʘ ʟʘʧʲʣʥʠ ʪʘʟʠ 

ʧʨʘʟʥʠʥʘ ʯʨʝʟ ʜʠʨʝʢʪʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʤʷʩʪʦ ʚ ʣʝʜʥʠʮʠʪʝ ʂʦʥʪʝʣ, ɼʞʦʥʩʲʥ ʠ 

ɹʘʣʢʘʥ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʪʝʤʧʝʨʘʪʫʨʥʠ ʩʝʥʟʦʨʠ, ʫʣʪʨʘʟʚʫʢʦʚʠ ʘʥʝʤʦʤʝʪʨʠ ʠ 

ʛʝʦʣʦʢʘʮʠʦʥʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʧʦʩʪʘʚʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʧʫʢʥʘʪʠʥʠ ʠ ʧʦʜʣʝʜʥʠʢʦʚʠ 

ʧʝʱʝʨʠ. ɼʘʥʥʠʪʝ ʩʘ ʩʲʙʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 60 ʜʥʠ ʠ ʦʪʯʠʪʘʪ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʚʲʟʜʫʭʘ, ʩʢʦʨʦʩʪ ʠ ʧʦʩʦʢʘ ʥʘ ʚʲʟʜʫʰʥʠ ʧʦʪʦʮʠ, ʢʘʢʪʦ ʠ ʩʫʙʣʝʜʥʠʢʦʚʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʜʘʪʘ. ɿʘ ʤʦʤʝʥʪʘ, ʪʦʚʘ ʝ ʥʘʡ-ʜʲʣʛʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʩʚʝʪʘ ʥʘ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʣʝʜʥʠʢʦʚʠ ʧʫʢʥʘʪʠʥʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʫʩʪʦʡʯʠʚʘ 

ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʧʝʪʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʚʲʟʜʫʭʘ ʚʲʪʨʝ ʚ ʧʫʢʥʘʪʠʥʠʪʝ. ɺ ʧʝʨʠʦʜʠ ʥʘ ʧʦʚʠʰʝʥʘ ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʟʘʩʠʣʝʥ ʥʠʟʭʦʜʷʱ ʚʲʟʜʫʰʝʥ ʧʦʪʦʢ ʠ ʧʦʥʠʞʝʥʠʝ ʥʘ ʚʲʪʨʝʰʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ 

ɸʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʢʣʠʤʘʪʠʯʥʘ ʘʥʦʤʘʣʠʷ (Antarctic Climate Anomaly), 

ʧʨʝʜʧʦʣʦʞʝʥʘ ʦʪ ʜʘʪʩʢʠʷ ʬʠʟʠʢ ʍʝʥʨʠʭ ʉʚʝʥʩʤʘʨʢ, ʢʦʷʪʦ ʩʝ ʧʨʦʷʚʷʚʘ ʥʘ ʦʢʦʣʦ 

63Á ʖ. ʐ., ʧʨʠ ʢʦʷʪʦ ʧʦʚʠʰʝʥʘʪʘ ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ, ʦʙʨʲʱʘ ʟʥʘʢʘ ʩʠ ʠ ʚʦʜʠ 

ʜʦ ʦʭʣʘʞʜʘʥʝ, ʚʤʝʩʪʦ ʟʘʪʦʧʣʷʥʝ, ʧʦʨʘʜʠ ʥʘʤʘʣʷʚʘʥʝ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʦʙʣʘʮʠʪʝ ʠ 

ʫʩʠʣʝʥʦ ʠʟʣʲʯʚʘʥʝ ʥʘ ʜʲʣʛʦʚʲʣʥʦʚʘ ʨʘʜʠʘʮʠʷ ʥʘʜ ʣʝʜʝʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩ 

ʚʠʩʦʢʦ ʘʣʙʝʜʦ (ʌʠʛ. 7). 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʫʩʪʘʥʦʚʷʚʘ ʠ ʧʨʦʤʝʥʠ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʧʫʢʥʘʪʠʥʠʪʝ 

ʩʧʨʷʤʦ ʧʨʝʜʭʦʜʥʘ ʛʦʜʠʥʘ ï ʚʢʣʶʯʠʪʝʣʥʦ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʘʙʣʘʮʠʦʥʥʘʪʘ ʟʦʥʘ, 

ʧʦʪʲʚʘʥʝ ʥʘ ʟʦʥʘʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦ ʦʪʨʠʮʘʪʝʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩ ʦʢʦʣʦ 10 ʤʝʪʨʘ, ʠ 

ʥʘʣʠʯʠʝ ʥʘ ʥʦʚʦʬʦʨʤʠʨʘʥʠ ʝʟʝʨʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʥʷʢʦʠ ʦʪ ʧʫʢʥʘʪʠʥʠʪʝ. ɺ 

ʧʦʜʣʝʜʥʠʢʦʚʘ ʧʝʱʝʨʘ ʝ ʠʟʤʝʨʝʥʘ ʩʪʘʙʠʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 0.03ÁC ʟʘ ʚʦʜʘ ʠ 

0.1ÁC ʟʘ ʚʲʟʜʫʭ, ʧʦʪʚʲʨʞʜʘʚʘʱʘ ʪʝʥʜʝʥʮʠʷʪʘ. 
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ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʧʨʦʝʢʪʘ, ʠʤʘʭʤʝ ʟʘ ʮʝʣ ʠ ʜʘ ʜʦʩʪʠʛʥʝʤ ʜʦ ʩʢʘʣʥʘʪʘ 

ʦʩʥʦʚʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʣʝʜʥʠʮʠ. ʇʦʨʘʜʠ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʣʝʜʝʥʠʪʝ ʮʝʧʢʠ ʥʝ 

ʫʩʧʷʭʤʝ ʜʘ ʜʦʩʪʠʛʥʝʤ ʜʲʥʥʠʪʝ ʠʤ ʯʘʩʪʠ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʝʜʠʤʝʥʪʥʠ 

ʧʨʦʙʠ ʙʷʭʘ ʚʟʝʪʠ ʦʪ ʣʝʜʝʥʘ ʧʝʱʝʨʘ ʬʦʨʤʠʨʘʥʘ ʚ ʯʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʥʝʞʥʦ 

ʧʦʣʝ ɹʘʣʢʘʥ, ʬʨʦʥʪʦʚʠʪʝ ʯʘʩʪʠ, ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʝʢʩʧʦʥʠʨʘʥʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ 

ʙʣʠʟʦʩʪ ʜʦ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ, ʢʘʢʪʦ ʠ ʦʪ ʧʠʨʦʢʣʘʩʪʠʪʠʪʝ ʠ ʩʢʘʣʥʠʪʝ ʢʲʩʦʚʝ ʦʪ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʣʝʜʥʠʢʘ. ʇʨʦʙʠʪʝ ʱʝ ʙʲʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʩʠʪʦʚ ʠ 

ʤʠʥʝʨʘʣʦʞʢʠ ʘʥʘʣʠʟ, ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʤʠʥʝʨʘʣʥʠʷʪ ʠʤ ʩʲʩʪʘʚ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʱʝ ʜʘʜʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʢʘʣʠʪʝ ʩʣʫʞʝʱʠ ʟʘ ʦʩʥʦʚʘ ʥʘ ʉʥʝʞʥʦ ʧʦʣʝ 

ɹʘʣʢʘʥ. 

ʇʨʦʫʯʚʘʥʝʪʦ ʧʦʜʯʝʨʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʢʣʶʯʚʘʥʝ ʥʘ ʩʣʲʥʯʝʚʦ-

ʢʣʠʤʘʪʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʤʦʜʝʣʠʪʝ ʟʘ ʧʦʚʝʜʝʥʠʝ ʥʘ ʣʝʜʥʠʢʦʚʠʪʝ ʩʠʩʪʝʤʠ 

ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠʤ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʠ 

ʩʣʲʥʯʝʚ ʤʘʢʩʠʤʫʤ. 

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

1. ʋʩʪʘʥʦʚʝʥʘ ʝ ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ 

ʩʣʲʥʯʝʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʣʝʜʥʠʢʦʚʠʪʝ 

ʧʫʢʥʘʪʠʥʠ. ʊʦʚʘ ʩʝ ʷʚʷʚʘ ʧʦʪʚʲʨʞʜʝʥʝ ʥʘ ʪʝʦʨʠʷʪʘ ʥʘ ʜʘʪʩʢʠʷ ʬʠʟʠʢ ʍʝʥʨʠʭ 

ʉʚʝʥʩʤʘʨʢ ʟʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʦʙʣʘʯʥʘʪʘ ʧʦʢʨʠʚʢʘ ʚʲʨʭʫ 

ʧʨʠʟʝʤʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ. 

2. ɿʘʩʝʯʝʥʠ ʩʘ ʠʥʪʝʥʟʠʚʥʠ ʥʠʟʭʦʜʷʱʠ ʚʲʟʜʫʰʥʠ ʧʦʪʦʮʠ ʧʨʠ ʚʠʩʦʢʘ 

ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʧʦ-ʚʠʩʦʢʘ ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ, 

ʚʲʟʜʫʭʘ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʣʝʜʥʠʢʘ ʠʟʩʪʠʚʘ ʠ Ăʧʘʜʘñ ʥʘʜʦʣʫ ʚ ʧʫʢʥʘʪʠʥʠʪʝ. 

ɻʨʘʬʠʢʘʪʘ ʧʦʢʘʟʚʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʩʣʲʥʯʝʚʠʪʝ 

ʧʝʪʥʘ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʚʲʟʜʫʭʘ ʥʘʛʦʨʝ ʠ ʥʘʜʦʣʫ ʚ ʧʫʢʥʘʪʠʥʠʪʝ. 

3. ʂʦʥʩʪʘʪʠʨʘʥʦ ʝ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʧʫʢʥʘʪʠʥʠʪʝ ʠ Ăʧʦʪʲʚʘʥʝñ ʥʘ ʟʦʥʘʪʘ ʥʘ 

ʩʪʘʙʠʣʥʦ ʦʪʨʠʮʘʪʝʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩ ʜʦ 10 ʤ ʟʘ ʝʜʥʘ ʛʦʜʠʥʘ. 

4. ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʟʦʥʘʪʘ ʥʘ ʢʦʥʩʪʘʥʪʥʦ ʦʪʨʠʮʘʪʝʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʝ ʩʘʤʦ 

-0.02 ʉ ʠ ʧʨʠ ʛʦʣʷʤʦʪʦ ʣʝʜʝʥʦ ʧʦʣʝ Ăɹʘʣʢʘʥñ ʝ ʧʦʪʲʥʘʣʘ ʥʘʜʦʣʫ ʩ ʦʢʦʣʦ 10 

ʤʝʪʨʘ ʟʘ ʝʜʥʘ ʛʦʜʠʥʘ. ɿʘ ʣʝʜʥʠʢ Ăʂʦʥʪʝʣñ, ʦʙʘʯʝ, ʢʦʠʪʦ ʝ ʧʦ-ʤʘʣʲʢ, ʟʦʥʘʪʘ ʥʘ 

ʦʪʨʠʮʘʪʝʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʝ -8 ʤ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʧʦ-ʜʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ ʠ ʧʦ-

ʤʘʣʢʦ ʣʝʜ ʧʦʜʣʦʞʝʥ ʥʘ ʨʘʟʪʘʧʷʥʝ ʧʨʝʟ ʘʥʪʘʨʢʪʠʯʝʩʢʦʪʦ ʣʷʪʦ.  
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ˡ̉̄̔̑́ 6 ˜̏̋́̈̃́ȟ ̘̆ ̅̏̑̉ ̐̑̉ ̛̍́̌̋ ̗̐̑̏̆̎̓ ̎́ ̠̐̑̏̍̎́ ̎́ ̛̐̌̓̎̏̒̓̓́ ̎́ ̗̏̂̌́̉̓̆ȟ ̓̆̍̐̆̑́̓̔̑́̓́ ̎́ 
̛̖̐̏̃̑̎̏̒̓̓́ ̑̆́̄̉̑́ ̉ ̒̌̆̅ φσ-̠̓̉ ̄̑́̅̔̒ ˫˥ ̛̏̂̑́̚ ̈̎́̋́ ̒̉ 

 

 

ˡ̉̄̔̑́ 7 ˏ ̉̈̔́̌̎̏ ̠̐̑̆̅̒̓́̃̎̆ ̎́ ̅̃̉̇̆̎̉̆̓̏ ̎́ ̛̖̃̈̅̔́ ̃ ̐̔̋̎́̓̉̎̉̓̆ȟ ̠̒̐̑̍̏ ̠̐̑̏̍̎́̓́ ̃ ̛̘̒̌̎̆̃́̓́ 
́̋̓̉̃̎̏̒̓ 

 



оо ˣˢ˩ нлнпκнлнр 27 

 

ˡ̉̄̔̑́ 8 ̆ ̠̃̏ȡ ˞̖̆̍́ ̎́ ̠̓̆̍̐̆̑́̓̔̑̎̉ ̄̑́̅̉̆̎̓ ̃ ̐̔̋̎́̓̉̎́ ̎́ ̌̆̅̎̉̋ ȵ˗̏̎̓̆̌ȰȢ ˑ̠̒̎̏ ̄̏̑̆ȡ ˞̛̐̏̒̓́̃̋́ 
̎́ ̛̙̃̎̎̉̓̆ ̓̆̍̐̆̑́̓̔̑̉ ̒ ̓̆̍̐̆̑́̓̔̑̉̓̆ ̃ ̛̘̅̌̂̏̉̎́Ȣ ˑ̠̒̎̏ ̅̏̌̔ȡ ˗̗̏̑̆̌́̉̏̎̎̉ ̗̋̏̆̉̉̆̎̓̉̕ ̎́ 

̛̘̒̌̎̆̃́̓́ ́̋̓̉̃̎̏̒̓ ̒ ̓̆̍̐̆̑́̓̔̑̉̓̆ ̃ ̐̔̋̎́̓̉̎̉̓̆ ̎́ ̗̌̆̅̎̉̉̓̆ ˗̏̎ 
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ɿʘʤʨʲʟʥʘʣʦ ʥʘʩʣʝʜʩʪʚʦ - ʨʘʟʢʘʟ ʟʘ ʙʲʣʛʘʨʩʢʠʪʝ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʚ ɸʥʪʘʨʢʪʠʢʘ 

ʜ-ʨ ʄʘʨʪʠʥ ʄʠʣʘʥʦʚ1, ʄʘʨʠʷ ɻʝʦʨʛʠʝʚʘ, ɼʠʤʠʪʲʨ ʇʘʥʪʘʣʝʝʚ 

1ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠ 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚʲʨʭʫ ʞʠʚʦʪʘ ʠ ʨʘʙʦʪʘʪʘ ʚ ʫʩʣʦʚʠʷ ʥʘ ʠʟʦʣʘʮʠʷ ʩʘ ʚʩʝ ʦʱʝ 

ʦʛʨʘʥʠʯʝʥʠ. ʅʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʜʦʙʨʦʪʦ 

ʨʘʟʙʠʨʘʥʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʫʯʝʥʠʪʝ ʠ 

ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ, ʧʨʝʢʘʨʚʘʱʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʝʨʠʦʜʠ ʚ ʩʫʨʦʚʘʪʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʩʨʝʜʘ, ʢʘʢʪʦ ʠ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʠ ʡʝʨʘʨʭʠʯʥʘʪʘ ʜʠʥʘʤʠʢʘ, ʢʦʷʪʦ 

ʩʝ ʬʦʨʤʠʨʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ. 

ʏʨʝʟ ʦʙʰʠʨʝʥ ʧʨʝʛʣʝʜ ʥʘ ʥʘʣʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʪʝʤʘʪʘ 

ñɸʥʪʘʨʢʪʠʯʝʩʢʘ ʘʥʪʨʦʧʦʣʦʛʠʷò ʚʩʝ ʦʱʝ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʨʘʟʛʲʨʥʘʪʘ ʚ ʢʦʥʪʝʢʩʪʘ 

ʥʘ ʘʢʘʜʝʤʠʯʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʢʘʪʦ ʧʩʠʭʦʣʦʛʠʷ, ʘʥʪʨʦʧʦʣʦʛʠʷ, ʛʨʫʧʦʚʘ ʜʠʥʘʤʠʢʘ 

ʠ ʤʦʪʠʚʘʮʠʷ. ʆʱʝ ʧʦ-ʩʣʘʙʦ ʝ ʠʟʩʣʝʜʚʘʥʘ ʪʷ ʦʪ ʧʦ-ʤʘʣʢʠ ʜʲʨʞʘʚʠ, ʫʯʘʩʪʚʘʱʠ ʚ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʤʠʩʠʠ, ʢʘʢʚʘʪʦ ʝ ɹʲʣʛʘʨʠʷ. ʆʩʥʦʚʥʠʪʝ ʭʠʧʦʪʝʟʠ, ʬʦʨʤʫʣʠʨʘʥʠ 

ʥʘ ʙʘʟʘ ʣʠʪʝʨʘʪʫʨʥʠʷ ʧʨʝʛʣʝʜ, ʙʷʭʘ ʧʦʪʚʲʨʜʝʥʠ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʘʥʘʣʠʟ ʥʘ 

ʪʝʨʝʥʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʪʝ ʜʲʣʙʦʯʠʥʥʠ ʠʥʪʝʨʚʶʪʘ ʩ ʫʯʘʩʪʥʠʮʠʪʝ. ɺ 

ʯʘʩʪʥʦʩʪ, ʥʘʰʝʪʦ ʚʥʠʤʘʥʠʝ ʩʝ ʩʲʩʨʝʜʦʪʦʯʠ ʚʲʨʭʫ ʩʣʝʜʥʠʪʝ ʢʣʶʯʦʚʠ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ɻʨʫʧʦʚʘ ʜʠʥʘʤʠʢʘ ʥʘ ʝʢʠʧʠʪʝ ʚ ʝʢʩʪʨʝʤʥʘ ʩʨʝʜʘ 

¶ ʇʩʠʭʦʣʦʛʠʯʝʩʢʦ ʟʜʨʘʚʝ ʠ ʘʜʘʧʪʘʮʠʷ ʚ ʫʩʣʦʚʠʷ ʥʘ ʠʟʦʣʘʮʠʷ 

¶ ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʚ ʠʟʦʣʠʨʘʥʘ ʩʨʝʜʘ 

¶ ʈʘʟʣʠʯʥʠʪʝ ʥʫʞʜʠ ʥʘ ʝʢʠʧʠʪʝ ʟʘ ʣʠʯʥʦ ʠ ʦʙʱʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʆʙʝʢʪ ʥʘ ʥʘʰʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ: 

1. ʃʦʛʠʩʪʠʯʥʠʷʪ ʧʝʨʩʦʥʘʣ 

2. ʀʥʞʝʥʝʨʠʪʝ ʠ ʩʪʨʦʠʪʝʣʥʠʪʝ ʨʘʙʦʪʥʠʮʠ 

3. ɽʢʠʧʘʞʲʪ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʢʦʨʘʙ ʅʀʂ-421 

4. ʅʘʫʯʥʠʷʪ ʝʢʠʧ 

ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʚʘʪ: 

¶ ʂʘʯʝʩʪʚʝʥʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠ ʤʝʪʦʜʠ: ʜʲʣʙʦʯʠʥʥʠ ʠʥʪʝʨʚʶʪʘ, ʬʦʢʫʩ ʛʨʫʧʠ 

¶ ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ ʤʝʪʦʜʠ: ʠʥʪʝʨʚʶʪʘ ʟʘ ʣʠʯʥʦʩʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 

ʛʨʫʧʦʚʘ ʜʠʥʘʤʠʢʘ 

¶ ɸʥʘʣʠʟ ʥʘ ʤʝʜʠʡʥʠ ʧʫʙʣʠʢʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʝʢʩʧʝʜʠʮʠʠʪʝ 

¶ ɸʥʢʝʪʥʠ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ 

ʝʢʩʧʝʜʠʮʠʠ 



оо ˣˢ˩ нлнпκнлнр 29 

¶ ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʦʪ ʜʨʫʛʠ ʜʲʨʞʘʚʠ ʩ ʤʠʩʠʠ ʥʘ ʢʦʥʪʠʥʝʥʪʘ 

¶ ʇʨʷʢʦ ʥʘʙʣʶʜʝʥʠʝ ʚʲʨʭʫ ʞʠʚʦʪʘ ʠ ʩʦʮʠʘʣʥʘʪʘ ʜʠʥʘʤʠʢʘ ʚ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ 

 

ʆʩʥʦʚʥʠ ʘʢʮʝʥʪʠ: 

1. ʉ ʨʘʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʙʘʟʘʪʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-

ʢʦʤʧʣʝʢʩʥʠ, ʘ ʛʨʫʧʦʚʘʪʘ ʜʠʥʘʤʠʢʘ ï ʩʲʱʝʩʪʚʝʥʦ ʧʦ-ʩʣʦʞʥʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦ-

ʨʘʥʥʠ ʝʢʩʧʝʜʠʮʠʠ. ʇʦʪʚʲʨʜʠʭʤʝ, ʯʝ ʥʠʚʘʪʘ ʥʘ ʩʪʨʝʩ ʥʘʨʘʩʪʚʘʪ, ʢʦʝʪʦ ʠʤʘ 

ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʤʦʪʠʚʘʮʠʷʪʘ. 

2. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʪʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ ʥʘ ʙʘʟʘʪʘ ʩʝ ʧʨʝʚʨʲʱʘ ʚʲʚ ʚʘʞʥʘ 

ʪʝʤʘ, ʢʦʷʪʦ ʠʟʠʩʢʚʘ ʟʘʜʲʣʙʦʯʝʥʦ ʚʥʠʤʘʥʠʝ ʠ ʘʥʘʣʠʟ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʞʠʚʦʪʘ 

ʥʘ ʙʘʟʘʪʘ ʚʝʯʝ ʠʟʠʩʢʚʘ ʧʦʚʝʯʝ ʦʪ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʣʦʛʠʩʪʠʢʘ ʠ ʥʘʫʯʥʘ ʜʝʡʥʦʩʪ ï 

ʪʦ ʚʢʣʶʯʚʘ ʠ ʘʢʪʠʚʥʘ ʛʨʠʞʘ ʟʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ. 

3. ʌʦʨʤʫʣʠʨʘʥʠ ʩʘ ʢʦʥʢʨʝʪʥʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʤʝʞʜʫʛʨʫʧʦʚʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʙʲʜʝʱʠʪʝ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʝʢʩʧʝʜʠʮʠʠ. 
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ʏʘʩʪ II. ʅɸʋʏʅʀ ʇʈʆɽʂʊʀ ʆʊ 

ʏʋɾɼɽʉʊʈɸʅʅʀ ʇɸʈʊʅʔʆʈʀ 
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ɽʤʦʮʠʦʥʘʣʥʠ ʧʝʡʟʘʞʠ: ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʚ ɸʥʪʘʨʢʪʠʜʘ ʯʨʝʟ 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʘʫʜʠʦ-ʚʠʟʫʘʣʥʠ ʧʨʦʞʝʢʮʠʠ 

ʍʨʠʩʪʠʥʘ ɹʝʣʦʤʝʥʘʢʠ ï ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʦ. ʂʨʠʪ, ɻʲʨʮʠʷ 

 

ɺ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ ʢʘʪʦ ɸʥʪʘʨʢʪʠʜʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʝ ʪʦʣʢʦʚʘ ʚʘʞʥʦ, ʢʦʣʢʦʪʦ ʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʬʠʟʠʯʝʩʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪ. ʀʟʦʣʘʮʠʷʪʘ, ʤʦʥʦʪʦʥʥʦʩʪʪʘ ʠ ʟʘʪʚʦʨʝʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʫʤʩʪʚʝʥʘ ʫʤʦʨʘ, 

ʪʨʝʚʦʞʥʦʩʪ ʠ ʥʘʤʘʣʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ï ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʭʦʨʘʪʘ, ʫʯʘʩʪʚʘʱʠ ʚ ʜʲʣʛʦʩʨʦʯʥʠ ʤʠʩʠʠ. 

ɺʲʧʨʝʢʠ ʯʝ ʩʘ ʧʨʦʫʯʝʥʠ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʪʝʟʠ ʧʨʦʙʣʝʤʠ, 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠʷʪ ʠ ʘʜʘʧʪʠʚʝʥ ʧʦʜʭʦʜ ʢʲʤ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚʩʝ ʦʱʝ ʝ 

ʥʝʜʦʩʪʘʪʲʯʥʦ ʨʘʟʚʠʪ. ʅʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʨʘʟʛʣʝʞʜʘ ʢʘʢ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠʪʝ 

ʘʫʜʠʦ-ʚʠʟʫʘʣʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʤʦʛʘʪ ʜʘ ʦʙʣʝʢʯʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʪʦ ʥʘʧʨʝʞʝʥʠʝ, 

ʩʚʲʨʟʘʥʦ ʩ ʜʲʣʛʦʩʨʦʯʥʦʪʦ ʟʘʪʚʦʨʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ɽʢʩʧʝʨʠʤʝʥʪʲʪ, ʢʦʡʪʦ ʝ ʯʘʩʪ ʦʪ ʪʝʢʫʱʦ ʥʝʚʨʦʘʨʭʠʪʝʢʪʫʨʥʦ ʧʨʦʫʯʚʘʥʝ, 

ʧʨʝʜʩʪʘʚʷ ʠʥʦʚʘʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʠʥʪʝʛʨʠʨʘ ʝʤʦʮʠʦʥʘʣʝʥ ʘʥʘʣʠʟ ʩ 

ʧʦʪʘʧʷʱ ʜʠʟʘʡʥ ʥʘ ʩʨʝʜʘʪʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʥʘʤʠʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʥʝʚʨʦʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʝʜʥʘ ʥʦʚʦʚʲʟʥʠʢʚʘʱʘ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʷʪʦ ʠʟʩʣʝʜʚʘ 

ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʥʝʚʨʦʥʘʫʢʘʪʘ ʠ ʘʨʭʠʪʝʢʪʫʨʘʪʘ. ʊʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʜʘʜʝ 

ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʦʚʘ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚʣʠʷʷʪ ʚʲʨʭʫ ʯʦʚʝʰʢʦʪʦ ʧʦʚʝʜʝʥʠʝ, ʥʘʩʪʨʦʝʥʠʝ ʠ ʧʩʠʭʦʣʦʛʠʷ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʩʝ ʧʨʦʩʪʠʨʘ ʚ 

ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ: ʞʠʚʦʪ ʚ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ, ʤʝʜʠʮʠʥʩʢʠ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ 

ʩʨʝʜʠ, ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʨʝʜʠ, ʜʠʟʘʡʥ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʷʩʪʦ ʠ ʦʙʱʝʩʪʚʝʥʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʝʤʠʪʝ ʥʘ ʧʨʦʞʝʢʮʠʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʩʘ 

ʧʦʜʙʨʘʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʣʠʯʥʠʷ ʦʧʠʪ ʠ ʤʠʥʘʣʦʪʦ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʙʘʟʘʪʘ. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʝ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʠ ʩʲʟʜʘʜʝʥʦ ʩʧʝʮʠʘʣʥʦ ʟʘ ʪʝʟʠ ʫʯʘʩʪʥʠʮʠ 

ʯʨʝʟ ʧʨʦʮʝʩ, ʚʢʣʶʯʚʘʱ ʠʥʪʝʨʚʶʪʘ ʠ ʘʥʢʝʪʠ. ɺʠʜʝʦʤʘʪʝʨʠʘʣʲʪ ʩʝ ʧʦʜʣʘʛʘ ʥʘ 

ʩʠʩʪʝʤʘʪʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ 

ʩʪʝʧʝʥʪʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ, ʢʦʝʪʦ ʚʩʷʢʘ ʪʝʤʘ ʦʢʘʟʚʘ ʚʲʨʭʫ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ 

ʥʝʛʘʪʠʚʥʠʪʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʝʬʝʢʪʠ. ʊʦʚʘ ʩʝ ʦʮʝʥʷʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʩʣʦʞʥʦʩʪ ʠ ʩʧʝʢʪʨʘʣʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʚʠʟʫʘʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ: 

¶ ʎʠʬʨʦʚʠ ʤʫʣʪʠʤʝʜʠʡʥʠ ʩʠʩʪʝʤʠ, ʧʨʦʞʝʢʪʠʨʘʱʠ ʚʠʜʝʦ ʟʘ ʧʦʪʘʧʷʱʠ ʩʝ ʚ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʧʨʝʞʠʚʷʚʘʥʠʷ. 
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¶ ʅʝʚʨʦʣʦʛʠʯʥʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʤʦʟʲʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ 

ʯʨʝʟ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʤʠ (ɽɽɻ), ʢʘʢʪʦ ʠ ʥʦʩʠʤʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ 

ʩʣʝʜʷʪ ʙʠʦʤʝʪʨʠʯʥʠʪʝ ʥʠʚʘ ʥʘ ʩʪʨʝʩ. 

ʉʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʙʠʦʤʝʪʨʠʯʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʤʝʨʠʤʠ ʠ ʥʝ ʩʝ ʚʣʠʷʷʪ 

ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ, ʢʦʝʪʦ ʛʘʨʘʥʪʠʨʘ ʦʙʝʢʪʠʚʥʦʩʪ ʚ ʘʥʘʣʠʟʘ. ʇʨʠʣʘʛʘ ʩʝ 

ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʷʪʦ ʩʣʝʜʚʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʪʦʢʦʣʠ, 

ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʜʦʤʠʥʠʨʘʱʠʷ ʬʘʢʪʦʨ, ʦʢʘʟʚʘʱ ʚʣʠʷʥʠʝ. 

ʇʩʠʭʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʩʝ ʚʣʠʷʝ ʜʠʥʘʤʠʯʥʦ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ɺʥʠʤʘʪʝʣʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʥʪʝʨʚʝʥʮʠʠ ʚ 

ʟʘʩʪʨʦʝʥʘʪʘ ʩʨʝʜʘ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʧʩʠʭʦʣʦʛʠʷ ʠ ʜʘ 

ʥʘʩʲʨʯʘʪ ʩʧʦʜʝʣʝʥʠ ʨʝʬʝʨʝʥʪʥʠ ʪʦʯʢʠ ʟʘ ʛʨʫʧʘʪʘ. ɺ ʪʦʟʠ ʝʢʩʧʝʨʠʤʝʥʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʬʠʢʩʠʨʘʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʰʝ ʪʨʘʥʩʬʦʨʤʠʨʘʥʦ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʩʲʟʜʘʚʘʡʢʠ ʥʦʚʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ 

ʥʘʨʫʰʠʭʘ ʧʨʝʜʠʰʥʘʪʘ ʩʪʘʛʥʘʮʠʷ. ʊʘʟʠ ʧʨʦʤʷʥʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʟʘʙʝʣʝʞʠʤʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʪʦ 

ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ. 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʧʨʦʩʪʠʨʘ ʦʪʚʲʜ ɸʥʪʘʨʢʪʠʜʘ. ʊʦ 

ʧʨʝʜʣʘʛʘ ʩʪʨʘʪʝʛʠʠ ʟʘ ʝʤʦʮʠʦʥʘʣʥʦ ʙʣʘʛʦʧʦʣʫʯʠʝ ʚ ʛʨʘʜʦʚʝʪʝ, ʟʜʨʘʚʥʠʪʝ 

ʟʘʚʝʜʝʥʠʷ ʠ ʙʲʜʝʱʠʪʝ ʢʦʩʤʠʯʝʩʢʠ ʭʘʙʠʪʘʪʠ. ɸʜʘʧʪʠʚʥʘʪʘ ʨʘʤʢʘ ʧʦʜʢʨʝʧʷ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʫʩʪʦʡʯʠʚʠ ʩʨʝʜʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʝʤʦʮʠʦʥʘʣʥʠʪʝ ʥʫʞʜʠ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʥʘʩʲʨʯʘʚʘʪ ʫʩʪʦʡʯʠʚʦʪʦ ʩʲʞʠʪʝʣʩʪʚʦ. 

 ɸ   ɹ 

˞̎̉̍̋́ 13 ̱ , ˎ . ̱ ̗̋̆̎̓̉ ̐̏ ̃̑̆̍̆ ̎́ ̐̑̏̃̆̇̅́̎̆̓̏ ̎́ ̆̋̒̐̆̑̉̍̆̎̓ ̉

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

1. ʇʝʨʩʦʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʦʛʥʦʟʠ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʥʘʤʘʣʷʚʘʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʷ ʜʠʩʪʨʝʩ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʠʟʦʣʘʮʠʷ. 

2. ʆʙʝʢʪʠʚʥʘ ʝʤʦʮʠʦʥʘʣʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʩʝ ʩʲʙʠʨʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ɽɽɻ ʠ ʙʠʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ. 

3. ʇʨʠʣʦʞʠʤʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʧʦʜʧʦʤʘʛʘʪ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʚ 

ʝʢʩʪʨʝʤʥʠ ʠ ʝʞʝʜʥʝʚʥʠ ʫʩʣʦʚʠʷ. 
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ʇʲʨʚʘ ʩʲʚʨʝʤʝʥʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʆɸɽ 

ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ ï ɸʥʪʘʨʢʪʠʢʘ 

ɸʭʤʝʜ ɸʣʢʘʘʙʠ1, ɹʘʜʨ ɸʣ ɸʤʝʨʠ1, ʄʫʭʘʤʝʜ ʍʘʨʫʥ1, ʇʝʪʲʨ ʉʘʧʫʥʜʞʠʝʚ2, ʂʘʤʝʥ 

ʅʝʜʢʦʚ2, ʈʦʩʝʥ ʉʪʝʬʘʥʦʚ2, ɺʣʘʜʠʤʠʨ ɻʠʛʦʚ2 

1ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ, ʆʙʝʜʠʥʝʥʠ ɸʨʘʙʩʢʠ ɽʤʠʨʩʪʚʘ  
2ɹʲʣʛʘʨʩʢʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ 

 

ʇʦ ʚʨʝʤʝ ʥʘ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ ʅʘʮʠʦʥʘʣʥʠʷʪ 

ʮʝʥʪʲʨ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʠʥʩʪʘʣʠʨʘ ʧʲʨʚʘʪʘ ʤʦʜʝʨʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ 

ʥʘ ʆɸɽ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ ʚ ɸʥʪʘʨʢʪʠʜʘ. ʎʝʣʪʘ ʥʘ ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ 

ʤʦʜʝʨʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ ʚ ɸʥʪʘʨʢʪʠʜʘ ʝ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ, ʩʣʝʜʷʪ ʠ ʘʥʘʣʠʟʠʨʘʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʩʣʦʚʠʷ ʠ 

ʝʬʝʢʪʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʤʝʩʪʥʦ ʠ ʤʝʟʦʤʘʱʘʙʥʦ ʥʠʚʦ. 

ʆʩʚʝʥ ʪʦʚʘ, ʜʘ ʫʯʘʩʪʚʘ ʚ ʨʝʛʠʦʥʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪʪʘ ʥʘ ʛʣʦʙʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ. ɺ 

ʜʦʧʲʣʥʝʥʠʝ, ʜʘ ʫʯʘʩʪʚʘ ʚ ʜʨʫʛʠ ʩʚʲʨʟʘʥʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʚʢʣʶʯʚʘʥʝ ʥʘ ʥʘʙʣʶʜʘʪʝʣʥʠ ʜʘʥʥʠ ʚ ʨʝʛʠʦʥʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ ʮʠʬʨʦʚʠ ʤʦʜʝʣʠ 

ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʚʨʝʤʝʪʦ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʥʘ ʚʨʝʤʝʪʦ ʦʪ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʦʨʛʘʥʠʟʘʮʠʷ. ʉʲʱʦ ʪʘʢʘ, ʜʘ ʨʘʙʦʪʠ ʚ 

ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ ʜʨʫʛʠ ʤʝʪʝʦʨʦʣʦʟʠ ʚ ɸʥʪʘʨʢʪʠʢʘ, ʟʘ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʧʦ-ʜʦʙʨʝ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʨʝʤʝʪʦ ʠ ʜʘ ʩʝ ʧʦʚʠʰʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʨʦʛʥʦʟʠʪʝ ʟʘ ʚʨʝʤʝʪʦ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʪʘ ʟʘ ʛʣʦʙʘʣʥʠ ʨʘʥʥʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʟʥʘʮʠ. 

ʆʩʚʝʥ ʪʦʚʘ, ʜʘ ʩʲʪʨʫʜʥʠʯʠ ʩ ʫʯʝʥʠ ʚ ɸʥʪʘʨʢʪʠʢʘ ʯʨʝʟ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʨʦʫʯʚʘʥʠʷ. ʅʘʢʨʘʷ, ʜʘ ʧʦʢʨʠʝ ʘʥʘʣʠʟʘ ʥʘ 

ʧʨʦʧʫʩʢʠʪʝ ʠ ʜʘ ʧʦʚʠʰʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʠʪʝ ʧʨʦʛʥʦʟʠ. 

ɸʥʪʘʨʢʪʠʢʘ ʝ ʟʘʙʝʣʝʞʠʪʝʣʝʥ ʠ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʠʷʪ ʢʦʥʪʠʥʝʥʪ ʥʘ ʪʘʟʠ 

ʧʣʘʥʝʪʘ. ʊʘʟʠ ʟʘʤʨʲʟʥʘʣʘ ʟʝʤʷ ʝ ʢʣʶʯ ʢʲʤ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 

ʧʣʘʥʝʪʘʨʥʘʪʘ ʜʠʥʘʤʠʢʘ ʤʝʞʜʫ ʜʚʘʪʘ ʧʦʣʶʩʘ (ɸʨʢʪʠʢʘ ʠ ɸʥʪʘʨʢʪʠʢʘ) ʠ ʝʢʚʘʪʦʨʘ 

(ʢʦʡʪʦ ʥʝ ʝ ʜʘʣʝʯ ʦʪ ʆɸɽ), ʦʧʨʝʜʝʣʝʥʦ ʢʘʪʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʷ. ʊʘʢʘ ʯʝ, 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ɸʥʪʘʨʢʪʠʢʘ ʱʝ ʥʠ ʧʦʤʦʛʥʝ ʜʘ ʨʘʟʙʝʨʝʤ 

ʛʣʦʙʘʣʥʠʪʝ ʘʪʤʦʩʬʝʨʥʠ ʧʨʦʙʣʝʤʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʝʬʝʢʪʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ, ʠʟʯʝʨʧʚʘʥʝʪʦ ʥʘ ʦʟʦʥʘ, ʨʠʩʢʘ ʦʪ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʨʩʢʦʪʦ ʨʘʚʥʠʱʝ, ʠ 

ʱʝ ʥʠ ʜʘʜʝ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘ ʮʫʥʘʤʠ, ʧʨʠʯʠʥʝʥʦ ʦʪ ʟʝʤʝʪʨʝʩʝʥʠʷ ʠʣʠ 

ʪʦʧʝʥʝ ʥʘ ʣʝʜ. 

ʉʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʱʝ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʧʦ-

ʜʦʙʨʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʠʟʠʢʘʪʘ, ʤʝʩʪʥʘʪʘ ʜʠʥʘʤʠʢʘ, ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 

ʘʪʤʦʩʬʝʨʥʠʪʝ ʫʩʣʦʚʠʷ, ʤʝʩʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʝʞʝʜʥʝʚʥʠʪʝ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ 
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ʫʩʣʦʚʠʷ, ʩʝʠʟʤʠʯʥʘʪʘ ʠ ʚʫʣʢʘʥʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʢʘʢʪʦ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʣʝʜʥʠʮʠʪʝ. ɺ ɸʥʪʘʨʢʪʠʜʘ ʠʤʘ ʤʥʦʛʦ ʟʘʛʘʜʢʠ ʙʝʟ ʦʪʛʦʚʦʨʠ. ʂʘʪʦ ʧʲʨʚʘ ʩʪʲʧʢʘ, ʘ 

ʠ ʜʨʫʛʠ ʱʝ ʧʦʩʣʝʜʚʘʪ, ʥʠʝ ʱʝ ʧʦʤʦʛʥʝʤ ʟʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʧʨʦʧʫʩʢʠʪʝ 

ʠ ʟʘ ʧʦ-ʜʦʙʨʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʯʨʝʟ ʤʝʩʪʥʦ ʠ 

ʛʣʦʙʘʣʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʫʯʝʥʠ. 
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ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʧʲʨʚʘʪʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʆɸɽ 

ʚ ɸʥʪʘʨʢʪʠʜʘ 

ɹʘʜʨ ɸʣ ɸʤʝʨʠ - ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ, ʆʙʝʜʠʥʝʥʠ ɸʨʘʙʩʢʠ 

ɽʤʠʨʩʪʚʘ  

 

ʉʲʚʤʝʩʪʥʦ ʩ 33-ʪʘʪʘ ʝʢʩʧʝʜʠʮʠʷ ʥʘ ɹʲʣʛʘʨʩʢʠʷʪ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ, 

ʅʘʮʠʦʥʘʣʥʠʷʪ ʮʝʥʪʲʨ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʚ ʆʙʝʜʠʥʝʥʠʪʝ ʘʨʘʙʩʢʠ ʝʤʠʨʩʪʚʘ (ʆɸɽ) 

ʠʥʩʪʘʣʠʨʘ ʧʲʨʚʘʪʘ ʩʠ ʰʠʨʦʢʦʣʝʥʪʦʚʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ 

ʚ ɸʥʪʘʨʢʪʠʜʘ. ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʠʥʩʪʘʣʘʮʠʷ ʝ ʜʘ ʩʝ ʧʨʘʚʷʪ ʟʘʧʠʩʠ ʥʘ ʩʝʠʟʤʠʯʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʣʝʜʥʠʮʠʪʝ ʠ ʚʫʣʢʘʥʠʯʥʘ ʘʢʪʠʚʥʦʩʪ. ʉʝʠʟʤʠʯʥʘʪʘ 

ʠʥʩʪʘʣʘʮʠʷ ʚʢʣʶʯʚʘ ʜʚʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʩʝʠʟʤʦʛʨʘʬʘ, Trillium 120 ʠ Trillium 

40 (Nanometric), ʟʘ ʪʦʯʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʣʦʢʘʣʥʠ, ʨʝʛʠʦʥʘʣʥʠ ʠ ʪʝʣʝ-ʩʝʠʟʤʠʯʥʠ 

ʩʲʙʠʪʠʷ.  

ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʧʨʦʝʢʪ ʝ ʜʘ ʩʝ ʧʦʜʦʙʨʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʝʠʟʤʠʯʥʦ 

ʥʘʙʣʶʜʝʥʠʝ ʚ ɸʥʪʘʨʢʪʠʢʘ ʯʨʝʟ ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʥʘ ʰʠʨʦʢʦʣʝʥʪʦʚʘ ʩʝʠʟʤʠʯʥʘ 

ʩʪʘʥʮʠʷ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ ʩ ʚʠʩʦʢʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ɹ̡ ʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ, ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ 

ʟʝʤʝʪʨʝʩʝʥʠʷ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʣʝʜʥʠʮʠʪʝ ʠ ʚʫʣʢʘʥʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʦʩʦʙʝʥʦ ʚ 

ʙʣʠʟʦʩʪ ʜʦ ʦʩʪʨʦʚ ɼʠʩʝʧʰʲʥ. ʆʩʚʝʥ ʪʦʚʘ ʧʨʦʝʢʪʲʪ ʜʦʧʨʠʥʘʩʷ ʟʘ ʛʣʦʙʘʣʥʠʪʝ 

ʛʝʦʬʠʟʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʘʪʦ ʟʘʧʲʣʚʘ ʧʨʦʧʫʩʢʠʪʝ ʚ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʧʦʜʢʨʝʧʷ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʧʨʦʫʯʚʘʥʠʷ (ʩʝʠʟʤʠʯʥʠ, ʢʨʠʦʩʬʝʨʥʠ ʠ ʚʫʣʢʘʥʠʯʥʠ) ʠ 

ʧʦʟʚʦʣʷʚʘ ʪʦʯʥʦ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʚ ʝʢʩʪʨʝʤʥʠ ʧʦʣʷʨʥʠ 

ʫʩʣʦʚʠʷ. 

ʊʘʟʠ ʩʪʘʥʮʠʷ ʱʝ ʜʦʙʘʚʠ ʩʪʦʡʥʦʩʪ ʢʲʤ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʤʨʝʞʠ ʥʘ ʦʩʪʨʦʚʘ, 

ʢʘʢʪʦ ʠ ʱʝ ʧʦʢʨʠʝ ʧʨʦʧʫʩʢʠʪʝ ʚ ʘʥʘʣʠʟʘ ʟʘ ʧʦ-ʪʦʯʥʦ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ. ʆʩʚʝʥ 

ʪʦʚʘ, ʪʲʡ ʢʘʪʦ ʩʪʘʥʮʠʷʪʘ ʩʝ ʥʘʤʠʨʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʘʢʪʠʚʝʥ ʚʫʣʢʘʥʠʯʝʥ ʨʝʛʠʦʥ (ʦ. 

ɼʠʩʝʧʰʲʥ), ʪʷ ʱʝ ʧʨʝʜʦʩʪʘʚʠ ʚʘʞʥʠ ʜʘʥʥʠ ʟʘ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʤʝʞʜʫ ʩʝʠʟʤʠʯʥʠʪʝ ʠ ʢʨʠʦʩʬʝʨʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʚʫʣʢʘʥʠʯʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ. 

ʇʨʦʝʢʪʲʪ ʧʦʜʯʝʨʪʘʚʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 

ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʥʘʜʝʞʜʥʦ ʩʝʠʟʤʠʯʥʦ ʟʘʧʠʩʚʘʥʝ ʚ ʩʫʨʦʚʠʪʝ ʧʦʣʷʨʥʠ ʫʩʣʦʚʠʷ. 

ɺʲʧʨʝʢʠ ʯʝ ʚʩʝ ʦʱʝ ʥʝ ʝ ʩʲʙʨʘʥ ʮʷʣʦʩʪʝʥ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ, ʩʪʘʥʮʠʷʪʘ ʚʝʯʝ ʝ 

ʥʘʧʲʣʥʦ ʦʧʝʨʘʪʠʚʥʘ, ʘ ʮʷʣʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʠ ʠʥʩʪʘʣʘʮʠʷ ʩʘ ʫʩʧʝʰʥʦ ʧʨʦʚʝʨʝʥʠ 

ʠ ʨʘʙʦʪʷʪ ʜʦʙʨʝ ʚ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ. ʆʯʘʢʚʘ ʩʝ ʩʪʘʥʮʠʷʪʘ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ 

ʞʠʟʥʝʥʦʚʘʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʙʲʜʝʱʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʥʦ ʱʝ 

ʠʥʪʝʛʨʠʨʘ ʩʝʠʟʤʠʯʥʦ ʥʘʙʣʶʜʝʥʠʝ ʩ ʚʠʩʦʢʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʩʲʩ 

ʩʲʙʠʨʘʥʝ ʥʘ ʛʣʘʮʠʦʣʦʛʠʯʥʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʜʘʥʥʠ. ʊʦʟʠ ʮʷʣʦʩʪʝʥ ʧʦʜʭʦʜ ʱʝ 
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ʧʦʜʦʙʨʠ ʨʘʟʙʠʨʘʥʝʪʦ ʥʠ ʟʘ ʜʠʥʘʤʠʯʥʠʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʝʢʪʦʥʠʯʥʠʪʝ, 

ʢʨʠʦʩʬʝʨʥʠʪʝ ʠ ʚʫʣʢʘʥʠʯʥʠʪʝ ʧʨʦʮʝʩʠ. 

ʇʦʣʫʯʠʭʤʝ ʜʘʥʥʠ ʦʪ ʩʪʘʥʮʠʷʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʜʚʘ ʤʝʩʝʮʘ. 

ʉʣʝʜ ʘʥʘʣʠʟ ʙʷʭʘ ʦʪʢʨʠʪʠ ʤʥʦʞʝʩʪʚʦ ʩʝʠʟʤʠʯʥʠ ʩʲʙʠʪʠʷ. ʆʧʪʠʤʠʩʪʠʯʥʠ ʩʤʝ, 

ʯʝ ʱʝ ʧʦʣʫʯʠʤ ʧʲʣʥʠ ʜʘʥʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʝʢʩʧʝʜʠʮʠʷ, ʩʣʝʜ ʢʘʪʦ 

ʙʲʜʘʪ ʩʲʙʨʘʥʠ ʦʩʪʘʥʘʣʠʪʝ ʟʘʧʠʩʠ. ʉʪʘʥʮʠʷʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʜʦʙʨʦ ʤʷʩʪʦ, 

ʪʲʡ ʢʘʪʦ ʟʘʧʠʩʘʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʤʠʥʠʤʘʣʝʥ ʰʫʤ, ʢʦʡʪʦ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʙʲʜʝ 

ʬʠʣʪʨʠʨʘʥ. ʉʝʠʟʤʠʯʥʠʪʝ ʩʲʙʠʪʠʷ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʷʩʥʦ ʚ ʟʘʧʠʩʠʪʝ. 

 

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

¶ ʀʥʩʪʘʣʠʨʘʥʝ ʥʘ ʧʲʨʚʘʪʘ ʩʝʠʟʤʠʯʥʘ ʩʪʘʥʮʠʷ ʥʘ ʆɸɽ. 

¶ ʇʨʠʥʦʩ ʢʲʤ ʛʣʦʙʘʣʥʠʪʝ ʛʝʦʬʠʟʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʯʨʝʟ ʧʦʧʲʣʚʘʥʝ ʥʘ 

ʧʨʦʧʫʩʢʠʪʝ ʚ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

¶ ʈʘʟʚʠʪʠʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʷ, ʣʝʜʝʥʠ ʧʦʢʨʠʚʢʠ ʠ 

ʚʫʣʢʘʥʠʯʥʘ ʜʝʡʥʦʩʪ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ. 

 

˞̎̉̍̋́ 15 ̞ ̎̒̓́̌̉̑́̎́ ̘̒̆̉̈̍̉̎́ ̗̠̒̓́̎̉ ̎́ ˛ˍ˒ ̎  ́̏ . ̆ ̉̃̉̎̄̒ ̛̓̎ 
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ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ɸʥʪʘʨʢʪʠʢʘ ʚ ʤʠʥʘʣʦʪʦ: ʣʝʜʥʠʢʦʚʘʪʘ ʠʩʪʦʨʠʷ ʥʘ 

ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ 

ɼʘʥʠʝʣʘ ʇʘʩʢʘʣĭ, ɼʠʤʠʪʲʨ ɹʘʣʘʙʘʥʩʢʠĭ, ʄʠʭʘʡ ʉʪʨʘʪʠʯʫʢĭ, ʄʠʭʘʝʣʘ ɽʥʘʯʝʩʢʫĭ 

ĭʍʦʨʠʷ ʍʫʣʫʙʝʡ ʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʫʪʫʪ ʟʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʨʘʟʚʦʡʥʘ 

ʜʝʡʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʟʠʢʘʪʘ ʠ ʷʜʨʝʥʘʪʘ ʝʥʝʨʛʝʪʠʢʘ, ʈʫʤʲʥʠʷ 

 

ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ ʪʦʚʘ ʢʘʢ ʣʝʜʥʠʮʠʪʝ ʚ ɸʥʪʘʨʢʪʠʜʘ ʩʘ ʨʝʘʛʠʨʘʣʠ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʤʠʥʘʣʦʪʦ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ 

ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʣʝʜʝʥʠʪʝ ʰʘʧʢʠ ʚ ʝʜʠʥ ʟʘʪʦʧʣʷʱ ʩʝ ʩʚʷʪ. ʆʩʪʨʦʚ 

ʃʠʚʠʥʛʩʪʲʥ, ʨʘʟʧʦʣʦʞʝʥ ʚ ʖʞʥʠʪʝ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ, ʧʨʝʜʣʘʛʘ ʫʥʠʢʘʣʥʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʘʩʣʝʜʩʪʚʦʪʦ ʦʪ ʤʠʥʘʣʠʪʝ ʟʘʣʝʜʷʚʘʥʠʷ. ʄʘʢʘʨ 

ʫʯʝʥʠʪʝ ʜʘ ʟʥʘʷʪ, ʯʝ ʣʝʜʥʠʮʠʪʝ ʪʫʢ ʩʘ ʥʘʧʨʝʜʚʘʣʠ ʠ ʦʪʩʪʲʧʚʘʣʠ ʤʥʦʛʦʢʨʘʪʥʦ, 

ʪʦʯʥʠʷʪ ʤʦʤʝʥʪ ʠ ʪʝʤʧʦʪʦ ʥʘ ʪʝʟʠ ʧʨʦʤʝʥʠ ʦʩʪʘʚʘʪ ʥʝʷʩʥʠ. 

ʊʦʚʘ ʧʨʦʫʯʚʘʥʝ ʠʟʧʦʣʟʚʘ ʧʨʝʮʠʟʥʘ ʪʝʭʥʠʢʘ ʟʘ ʜʘʪʠʨʘʥʝ ï ʜʘʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨ̡ʭʥʦʩʪʥʦʪʦ ʠʟʣʘʛʘʥʝ ʥʘ 10Be ï ʟʘ ʜʘ ʦʧʨʝʜʝʣʠ ʢʦʣʢʦ ʜʲʣʛʦ ʩʢʘʣʠʪʝ ʩʘ ʙʠʣʠ 

ʠʟʣʦʞʝʥʠ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ, ʩʣʝʜ ʢʘʪʦ ʩʘ ʙʠʣʠ ʦʪʢʨʠʪʠ ʦʪ ʦʪʩʪʲʧʚʘʱʠʷ ʣʝʜ. ʊʦʚʘ 

ʧʦʤʘʛʘ ʜʘ ʩʝ ʚʲʟʩʪʘʥʦʚʠ ʭʨʦʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʪʦʧʷʚʘʥʝʪʦ ʥʘ ʣʝʜʥʠʮʠʪʝ ʩʣʝʜ 

ʧʦʩʣʝʜʥʠʷ ʣʝʜʥʠʢʦʚ ʤʘʢʩʠʤʫʤ (LGM) ʠ ʧʨʝʟ ʮʝʣʠʷ ʭʦʣʦʮʝʥ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ 

ʧʦʚʝʯʝʪʦ ʣʝʜʝʥʠ ʧʦʢʨʠʚʢʠ, ʪʘʟʠ, ʢʦʷʪʦ ʧʦʢʨʠʚʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ, ʝ 

ʧʦʣʠʪʝʨʤʘʣʥʘ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʠʤʘ ʢʘʢʪʦ ʪʦʧʲʣ ʣʝʜ (ʪʦʧʷʱ ʩʝ ʦʪʜʦʣʫ), ʪʘʢʘ 

ʠ ʩʪʫʜʝʥ ʣʝʜ (ʟʘʤʨʲʟʥʘʣ ʜʦ ʟʝʤʷʪʘ) ð ʢʦʝʪʦ ʜʦʙʘʚʷ ʩʣʦʞʥʦʩʪ ʢʲʤ ʧʦʚʝʜʝʥʠʝʪʦ 

Ⱬ. 

ʇʦ ʚʨʝʤʝ ʥʘ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ ʩʲʙʨʘʭʤʝ 32 

ʩʢʘʣʥʠ ʧʨʦʙʠ ʦʪ ʣʝʜʥʠʢʦʚʠ ʨʝʣʝʬʠ ʢʘʪʦ ʥʝʨʘʚʥʦʤʝʨʥʠ ʢʘʤʲʥʠ ʠ ʧʦʣʠʨʘʥʠ 

ʩʢʘʣʥʠ ʧʦʚʲʨʭʥʦʩʪʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ʨʲʯʥʠ GPS ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʢʦʤʧʘʩʠ, ʝʢʠʧʲʪ ʚʥʠʤʘʪʝʣʥʦ ʟʘʧʠʩʚʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ, ʥʘʜʤʦʨʩʢʘʪʘ 

ʚʠʩʦʯʠʥʘ ʠ ʛʝʦʤʦʨʬʦʣʦʞʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʩʷʢʘ ʧʨʦʙʘ. ɺ ʤʦʤʝʥʪʘ ʪʝʟʠ 

ʩʢʘʣʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʚ ʣʘʙʦʨʘʪʦʨʠʷ, ʟʘ ʜʘ ʩʝ ʠʟʦʣʠʨʘ ʢʚʘʨʮʲʪ ʠ ʜʘ ʩʝ ʠʟʚʣʝʯʝ 
10Be, ʢʦʡʪʦ ʩʣʝʜ ʪʦʚʘ ʱʝ ʙʲʜʝ ʠʟʤʝʨʝʥ ʩ ʫʩʢʦʨʠʪʝʣʥʘ ʤʘʩʦʚʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

(AMS). ʊʦʚʘ ʱʝ ʥʠ ʧʦʟʚʦʣʠ ʜʘ ʠʟʯʠʩʣʠʤ ʢʦʛʘ ʚʩʷʢʘ ʩʢʘʣʥʘ ʧʦʚʲʨʭʥʦʩʪ ʝ 

ʩʪʘʥʘʣʘ ʩʚʦʙʦʜʥʘ ʦʪ ʣʝʜ. 

ʆʯʘʢʚʘʤʝ ʜʘ ʚʲʟʩʪʘʥʦʚʠʤ ʚʝʨʪʠʢʘʣʥʠʷ ʧʨʦʬʠʣ ʥʘ ʜʝʛʣʘʮʠʘʮʠʷʪʘ, ʜʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʤʝ ʚʲʟʤʦʞʥʠ ʢʦʩʤʦʛʝʥʥʠ ʥʘʩʣʝʜʩʪʚʘ (ʧʦ-ʩʪʘʨʠ ʩʠʛʥʘʣʠ ʟʘ 

ʝʢʩʧʦʟʠʮʠʷ) ʠ ʜʘ ʦʪʢʨʠʝʤ ʥʝʦʛʣʷʮʠʘʣʥʠ ʨʘʩʪʝʞʠ ï ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʥʘ ʨʘʩʪʝʞ ʥʘ 

ʣʝʜʥʠʮʠʪʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʭʠʣʷʜʠ ʛʦʜʠʥʠ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʱʝ ʜʘʜʘʪ 

ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʦʚʘ ʢʘʢ ʨʝʛʠʦʥʲʪ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ ʝ ʨʝʘʛʠʨʘʣ ʥʘ 
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ʛʦʣʝʤʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʭʦʣʦʮʝʥʩʢʠʷ ʪʝʨʤʘʣʝʥ ʤʘʢʩʠʤʫʤ, ʠ 

ʜʘʣʠ ʪʝʟʠ ʧʨʦʤʝʥʠ ʦʪʨʘʟʷʚʘʪ ʛʣʦʙʘʣʥʦʪʦ ʢʣʠʤʘʪʠʯʥʦ ʚʲʟʜʝʡʩʪʚʠʝ, 

ʥʘʙʣʶʜʘʚʘʥʦ ʠ ʚ ʜʚʘʪʘ ʧʦʣʷʨʥʠ ʨʝʛʠʦʥʘ. 

ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʱʝ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʛʣʦʙʘʣʥʠʪʝ ʫʩʠʣʠʷ ʟʘ ʧʦ-

ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʢʘʢ ʣʝʜʥʠʮʠʪʝ ʨʝʘʛʠʨʘʪ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʜʘ ʩʝ 

ʧʦʜʦʙʨʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʠʪʝ, ʧʨʝʜʩʢʘʟʚʘʱʠ ʙʲʜʝʱʦʪʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʤʦʨʩʢʦʪʦ ʨʘʚʥʠʱʝ. 

 

 

 

 

 

 

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

¶ ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʚʨʝʤʝʚʘʪʘ ʣʠʥʠʷ ʥʘ ʦʪʩʪʲʧʣʝʥʠʝʪʦ ʥʘ ʣʝʜʥʠʮʠʪʝ ʯʨʝʟ 

ʜʘʪʠʨʘʥʝ ʩ 10Be; 

¶ ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʥʘʧʨʝʜʲʢʘ ʥʘ ʣʝʜʥʠʮʠʪʝ ʧʨʝʟ ʭʦʣʦʮʝʥʘ, ʩʚʲʨʟʘʥ ʩ 

ʝʩʪʝʩʪʚʝʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ; 

¶ ɺʨʲʟʢʘ ʤʝʞʜʫ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʣʝʜʥʠʮʠ ʠ ʛʣʦʙʘʣʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ. 
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ɸʥʘʣʠʟ ʥʘ ʤʦʨʩʢʠʪʝ ʙʝʥʪʦʩʥʠ ʦʨʛʘʥʠʟʤʠ ʚ ʖʞʝʥ 

ʟʘʣʠʚ, ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ 

ɺʝʩʥʘ ʄʘʯʠʯ ï ʀʥʩʪʠʪʫʪ ʟʘ ʤʦʨʩʢʘ ʙʠʦʣʦʛʠʷ, ʏʝʨʥʦʛʦʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʏʝʨʥʘ ʛʦʨʘ  

 

ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʥʘ ʏʝʨʥʘ ʛʦʨʘ ʧʨʠʝ ʩ ʨʘʜʦʩʪ ʠ ʯʝʩʪ ʪʘʟʠ ʧʦʢʘʥʘʪʘ ʜʘ ʩʝ 

ʚʢʣʶʯʠ ʩ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪ ʚ 33-ʪʘ ɹ̡ ʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ 

ʝʢʩʧʝʜʠʮʠʷ. ʂʘʪʦ ʠʤʘʭʤʝ ʧʨʝʜʚʠʜ, ʯʝ ʥʘʰʘʪʘ ʝʢʩʧʝʨʪʠʟʘ ʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ɸʜʨʠʘʪʠʯʝʩʢʦ ʠ ʉʨʝʜʠʟʝʤʥʦ ʤʦʨʝ, ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʙʝʰʝ ʜʘ ʫʩʪʘʥʦʚʠʤ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ɹɸʀ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʤ ʩ ʥʘʯʠʥʘ ʥʘ ʞʠʚʦʪ ʠ ʥʘʫʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ɸʥʪʘʨʢʪʠʢʘ. ʆʩʚʝʥ ʪʦʚʘ ʧʣʘʥʠʨʘʭʤʝ ʜʘ ʧʦʩʚʝʪʠʤ ʨʘʙʦʪʘʪʘ ʩʠ ʥʘ 

ʤʠʢʨʦʧʣʘʩʪʤʘʩʘʪʘ ʚ ʤʦʨʝʪʦ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʪʦʚʘ ʝ ʝʜʠʥ ʦʪ ʛʣʦʙʘʣʥʠʪʝ 

ʧʨʦʙʣʝʤʠ ʠ ʜʦʨʠ ʚ ʪʦʣʢʦʚʘ ʦʪʜʘʣʝʯʝʥʘ ʦʙʣʘʩʪ ʢʘʪʦ ɸʥʪʘʨʢʪʠʢʘ ʠʤʘ 

ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʟʘʤʲʨʩʷʚʘʥʝ ʠ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʤʠʢʨʦʧʣʘʩʪʤʘʩʘʪʘ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʆʩʚʝʥ ʚʠʟʫʘʣʥʠʪʝ ʧʨʦʙʣʝʤʠ, 

ʧʨʠʯʠʥʝʥʠ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʠ ʧʣʘʩʪʤʘʩʘʪʘ, ʧʨʦʙʣʝʤʲʪ ʝ, ʯʝ ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ 

ʤʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʤʠ ʧʨʠʝʤʘʪ ʧʣʘʩʪʤʘʩʦʚʠʪʝ ʧʨʝʜʤʝʪʠ ʟʘ ʭʨʘʥʘ ʠ ʛʠ ʧʦʛʣʲʱʘʪ. 

ʊʝʟʠ ʤʘʪʝʨʠʘʣʠ ʧʨʠʯʠʥʷʚʘʪ ʨʘʟʣʠʯʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʯʨʝʚʥʠʪʝ ʦʨʛʘʥʠ, ʘ 

ʧʦʥʷʢʦʛʘ ʠ ʩʤʲʨʪʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ, ʜʦʢʘʪʦ ʤʠʢʨʦʧʣʘʩʪʤʘʩʘʪʘ (ʯʘʩʪʠʮʠ ʩ ʨʘʟʤʝʨ 

ʧʦ-ʤʘʣʲʢ ʦʪ 5 ʤʤ), ʧʦʧʘʜʘʡʢʠ ʚ ʭʨʘʥʠʪʝʣʥʘʪʘ ʚʝʨʠʛʘ, ʩʝ ʙʠʦʘʢʫʤʫʣʠʨʘ ʚ 

ʤʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʤʠ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʠ ʦʩʚʝʥ ʪʦʚʘ ʩʝ ʙʠʦʤʘʛʥʠʬʠʮʠʨʘ ʚ ʛʦʣʝʤʠʪʝ 

ʭʠʱʥʠʮʠ (ʪʲʡ ʢʘʪʦ ʪʝ ʩʝ ʭʨʘʥʷʪ ʩ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʟʤʠ, ʚ ʢʦʠʪʦ ʚʝʯʝ ʩʘ 

ʩʝ ʥʘʪʨʫʧʘʣʠ ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʘʣʠ).   

ɿʘ ʩʲʞʘʣʝʥʠʝ, ʥʷʤʘʰʝ ʜʦʩʪʘʪʲʯʥʦ ʚʨʝʤʝ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʝʭʚʲʨʣʷʥʝ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʧʨʝʜʠ ʦʪʧʣʘʚʘʥʝʪʦ ʥʘ ʢʦʨʘʙʘ ʅʀʂ 421 Ăʉʚ. ʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ. ʇʦʨʘʜʠ ʪʦʚʘ ʥʘʰʘʪʘ ʜʝʡʥʦʩʪ ʙʝʰʝ ʣʝʢʦ ʧʨʦʤʝʥʝʥʘ ʠ ʙʝʰʝ 

ʥʘʩʦʯʝʥʘ ʢʲʤ ʤʦʨʩʢʠʪʝ ʤʘʢʨʦʦʪʧʘʜʲʮʠ ʧʦ ʧʣʘʞʦʚʝʪʝ ʠ ʤʦʨʩʢʦʪʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʆʮʝʥʢʘʪʘ ʥʘ ʤʘʢʨʦʦʪʧʘʜʲʮʠʪʝ ʧʦ ʧʣʘʞʦʚʝʪʝ ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʥʘ ʯʝʪʠʨʠ 

ʦʩʪʨʦʚʘ: ʃʠʚʠʥʛʩʪʲʥ (62.639372ÁS, 60.364853ÁW), ɼʝʩʝʧʰʲʥ (62.975248ÁS, 

60.686804ÁW), ʉʥʦʫ (62.758717ÁS, 61.260682ÁW) ʠ ʄʝʜʠʘ ʃʫʥʘ (62.594970ÁS, 

59.914989ÁW). ʉʲʛʣʘʩʥʦ ʅʘʩʦʢʠʪʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʤʦʨʩʢʠʪʝ ʦʪʧʘʜʲʮʠ ʚ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʤʦʨʝʪʘ (2023 ʛ.) ʤʠʥʠʤʘʣʥʘʪʘ ʜʲʣʞʠʥʘ ʦʪ 100 ʤ ʧʦ ʙʨʝʛʘ ʥʘ 

ʚʦʜʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʘ ʝʜʠʥʠʮʘ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʧʨʦʙʠ, ʥʦ ʧʦʨʘʜʠ ʦʯʘʢʚʘʥʘʪʘ 

ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ ʥʘ ʤʦʨʩʢʠʪʝ ʦʪʧʘʜʲʮʠ ʥʘ ʚʩʝʢʠ ʦʙʝʢʪ ʙʷʭʘ ʧʨʦʫʯʝʥʠ ʪʨʘʥʩʝʢʪʠ ʩ 

ʜʲʣʞʠʥʘ 1000 ʤ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʦʩʪʨʦʚ ʄʝʜʠʘ ʃʫʥʘ, ʢʲʜʝʪʦ ʙʷʭʘ ʧʨʦʫʯʝʥʠ 

ʩʘʤʦ 500 ʤ (ʊʘʙʣʠʮʘ 1).  

 
ʤʷʩʪʦ ʠʟʣʦʞʝʥʠʝ ʝʜʠʥʠʮʘ ʥʘ 

ʧʨʦʙʦʚʟʝʤʘʥʝ 

ʩʫʙʩʪʨʘʪ ʊʠʧʦʣʦʛʠʷ ʥʘ ʦʪʧʘʜʲʢʘ ʠ ʙʨʦʡ 

ʧʣʘʩʪʤʘʩʘ ʜʲʨʚʦ ʪʝʢʩʪʠʣ ʤʝʪʘʣ ʭʘʨʪʠʷ 

ʃʠʚʠʥʛʪʲʥ ʉɿ 1000 ʤ ʏʘʢʲʣ ʠ 

ʩʢʘʣʠ 

/ / / / / 
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ʉʥʦʫ ʀ 1000 ʤ ʏʘʢʲʣ ʠ 

ʧʷʩʲʢ 

 J171 

(2) 

J145 

(2) 

  

ɼʠʩʝʧʰʲʥ ʉ 1000 ʤ ʏʘʢʲʣ  J23 (1) 

J79 (3) 

J171 

(4) 

J145 

(1) 

J198 

(1) 

J156 

(3) 

ʄʝʜʠʷ 

ʃʫʥʘ 

ʉʀ 500 ʤ ʏʘʢʲʣ   J171 

(14) 

J160 

(2) 

J145 

(1) 

J198 

(2) 

 

˟̗́̂̌̉́ 1 ˟ ̠̉̐̏̌̏̄̉ ̎́ ̂̑̏̊ ̎́ ̍́̋̑̏̐̌́̒̓̍́̒́̓́ (̗̠̋̌́̒̉̉̋́̉̕ ̉ ̋̏̅̏̃̆ ̐̏ Fleet et al., 2021) 

ʆʩʪʨʦʚ ɼʝʩʝʧʰʲʥ ʙʝʰʝ ʤʷʩʪʦʪʦ ʩ ʥʘʡ-ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʦʪʧʘʜʲʮʠ 
ʧʦ ʧʣʘʞʘ. ʅʘ ʙʨʝʛʘ ʥʘ ʦʩʪʨʦʚ ɼʝʩʝʧʰʲʥ ʙʷʭʘ ʥʘʤʝʨʝʥʠ ʥʷʢʦʣʢʦ ʧʘʨʯʝʪʘ 
ʧʣʘʩʪʤʘʩʘ, ʜʲʨʚʦ ʠ ʭʘʨʪʠʷ. ɿʘʝʜʥʦ ʩ ʝʜʠʥ ʪʝʢʩʪʠʣʝʥ ʠ ʝʜʠʥ ʤʝʪʘʣʝʥ ʧʨʝʜʤʝʪ, 
ʦʙʱʦ ʙʷʭʘ ʥʘʤʝʨʝʥʠ 13 ʦʪʧʘʜʲʢʘ. ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʧʦʨʘʜʠʯʥʦʪʦ, ʥʦ 
ʜʲʣʛʦʩʨʦʯʥʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʭʦʨʘ ʥʘ ʪʦʟʠ ʦʩʪʨʦʚ (ʧʲʨʚʦʥʘʯʘʣʥʦ ʟʘʨʘʜʠ 
ʢʠʪʦʣʦʚʥʘʪʘ ʙʘʟʘ, ʘ ʩʝʛʘ ʯʨʝʟ ʥʘʫʯʥʠ ʙʘʟʠ ʠ ʪʫʨʠʟʲʤ), ʪʦʚʘ ʜʦʥʷʢʲʜʝ ʙʝʰʝ 
ʦʯʘʢʚʘʥʦ. ʄʷʩʪʦʪʦ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʦʪʧʘʜʲʮʠ, ʙʝʰʝ 
ʦʩʪʨʦʚ ʄʝʜʠʘ ʃʫʥʘ, ʢʲʜʝʪʦ ʥʘʤʝʨʠʭʤʝ 16 ʜʲʨʚʝʥʠ, 2 ʤʝʪʘʣʥʠ ʠ 1 ʪʝʢʩʪʠʣʝʥ 
ʦʪʧʘʜʲʢ. ʇʨʝʨʘʙʦʪʝʥʘ ʜʲʨʚʝʩʠʥʘ ʠ ʚʲʞʝʪʘ ʙʷʭʘ ʥʘʤʝʨʝʥʠ ʠ ʥʘ ʦʩʪʨʦʚ ʉʥʦʫ, 
ʚʲʧʨʝʢʠ ʯʝ ʪʦʚʘ ʝ ʥʘʧʲʣʥʦ ʝʩʪʝʩʪʚʝʥʦ ʤʷʩʪʦ ʙʝʟ ʙʘʟʠ ʠ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʤʦʨʩʢʠʪʝ 
ʪʝʯʝʥʠʷ ʠʛʨʘʷʪ ʨʝʰʘʚʘʱʘ ʨʦʣʷ ʚ ʪʦʟʠ ʩʣʫʯʘʡ. ɿʘ ʱʘʩʪʠʝ ʥʘ ʧʨʦʫʯʝʥʠʷ ʧʣʘʞ ʥʘ 
ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ ʥʝ ʙʷʭʘ ʦʪʢʨʠʪʠ ʪʚʲʨʜʠ ʦʪʧʘʜʲʮʠ. ɺʲʧʨʝʢʠ ʯʝ ʧʦʨʘʜʠ 
ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʥʘ ʥʦʚʘ ʙʲʣʛʘʨʩʢʘ ʥʘʫʯʥʘ ʙʘʟʘ ʪʫʢ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪʥʦʩʠʪʝʣʥʦ 
ʠʥʪʝʥʟʠʚʥʠ ʜʝʡʥʦʩʪʠ, ʜʦʩʝʛʘ ʪʦʚʘ ʥʝ ʝ ʜʦʚʝʣʦ ʜʦ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʪʦ 
ʟʘʤʲʨʩʷʚʘʥʝ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʥʦ ʝ ʠ ʦʪʢʨʠʪʠʝʪʦ, ʯʝ ʚ ʥʠʪʦ ʝʜʥʘ ʦʪ ʧʨʦʙʠʪʝ ʦʪ 
ʤʦʨʩʢʠ ʩʝʜʠʤʝʥʪʠ ʥʝ ʝ ʠʤʘʣʦ ʧʣʘʩʪʤʘʩʘ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʤʦʨʩʢʠʪʝ ʙʝʥʪʦʩʥʠ ʦʨʛʘʥʠʟʤʠ ʚʩʝ ʦʱʝ ʧʨʦʜʲʣʞʘʚʘ. ʂʘʪʦ ʩʝ 
ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʪʝʟʠ ʦʨʛʘʥʠʟʤʠ ʩʘ ʥʘʧʲʣʥʦ ʥʦʚʠ ʟʘ ʥʘʩ, ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 
ʪʘʢʩʦʥʦʤʠʷʪʘ ʠʤ ʦʪʥʝʤʘ ʜʦʩʪʘ ʚʨʝʤʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ 
ʨʝʟʫʣʪʘʪʠ ʧʨʦʙʠʪʝ ʦʪ ʦʩʪʨʦʚ ɼʝʩʝʧʰʲʥ ʧʦʢʘʟʚʘʪ ʥʘʡ-ʚʠʩʦʢʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʪʦʚʘ ʝ ʝʜʥʘ ʦʪ ʦʙʣʘʩʪʠʪʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʧʨʝʧʦʨʲʯʘʥʠ ʟʘ 
ʙʲʜʝʱʠ ʧʨʦʫʯʚʘʥʠʷ.  

 

 
˞̎̉̍̋́ 16 ̇ ̏̑̒̋̉̓̆ ̂̆̎̓̏̒̎̉ ̏̑̄́̎̉̈̍̉ 
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ʏʘʩʪ III. ʇʈʆɽʂʊʀ ɿɸ ʈɸɿɺʀʊʀɽ ʅɸ ɹɸɹ ʀ 

ʇʆʃʗʈʅʀʊɽ ʀɿʉʃɽɼɺɸʅʀʗ 
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ʈʝʟʫʣʪʘʪʠ ʦʪ ʙʘʪʠʤʝʪʨʠʯʥʦ ʩʢʘʥʠʨʘʥʝ ʚ ʨʘʡʦʥʘ ʥʘ 

ʶʞʝʥ ʟʘʣʠʚ ʦ. ʃʠʚʠʥʛʩʪʲʥ, ʧʦ ʚʨʝʤʝ ʥʘ 33-ʪʘ 

ɹʲʣʛʘʨʩʢʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘ  ɽʢʩʧʝʜʠʮʠʷ 

ʀʥʞ. ʄʘʛ. ɻʝʦʬʠʟʠʢ ʂʠʨʠʣ ɺʝʣʢʦʚʩʢʠ - ʎʝʥʪʲʨ ʟʘ ʧʦʜʚʦʜʥʘ ʘʨʭʝʦʣʦʛʠʷ ʉʦʟʦʧʦʣ 

ɺ ʨʘʤʢʠʪʝ ʥʘ 33-ʪʘʪʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ ʚ ʧʝʨʠʦʜʘ 12.2024 ï 

02.2025 ʛ ʩʝ ʧʨʦʚʝʜʦʭʘ ʙʘʪʠʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʩʢʘʥʠʨʘʥʝ ʩ ʮʝʣ 

ʦʧʨʝʜʝʣʷʥʝ ʜʲʥʥʠʪʝ ʩʫʙʩʪʨʘʪʠ ʚ ʨʘʡʦʥʘ ʥʘ ʟʘʣʠʚʘ ɽʤʦʥʘ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʙʝ 

ʝʢʠʧʲʪ ʜʘ ʠʟʚʲʨʰʠ ʟʘʩʥʝʤʘʥʝ ʥʘ ʧʦʜʚʦʜʥʠʷ ʨʝʣʝʬ ʚ ʖʞʥʠʷ ʟʘʣʠʚ ʥʘ ʦ-ʚ 

ʃʠʚʠʥʛʩʪʲʥ, ʩ ʤʥʦʛʦʣʲʯʝʚ ʝʭʦʣʦʪ ʠ ʩʪʨʘʥʠʯʥʦ ʩʢʘʥʠʨʘʱ ʩʦʥʘʨ.  

ʇʨʦʝʢʪʘ ʝ ʨʝʘʣʠʟʠʨʘʥ ʦʪ ʎʝʥʪʲʨʘ ʟʘ ʧʦʜʚʦʜʥʘ ʘʨʭʝʦʣʦʛʠʷ ʉʦʟʦʧʦʣ (ʎʇɸ), 

ɹʲʣʛʘʨʩʢʠ ɸʥʪʘʨʢʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ (ɹɸʀ) ʠ ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ ʧʦʣʷʨʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ (ʅʎʇʀ) ʢʲʤ ʉʦʬʠʡʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ.  

ʇʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʝ ʧʨʦʚʝʜʝʥʘ ʧʨʝʟ ʤʝʩʝʮʠʪʝ 10 ʠ 11.2024 ʛ 

ʚ ɹʲʣʛʘʨʠʷ. ʅʘ ʤʷʩʪʦ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʙʘʟʘ ʘʧʘʨʘʪʫʨʘʪʘ ʝ ʩʛʣʦʙʝʥʘ ʠ ʝ 

ʠʥʩʪʘʣʠʨʘʥʘ ʥʘ ʦʪʢʨʠʪʘ ʤʦʪʦʨʥʘ ʣʦʜʢʘ ʪʠʧ ɿʦʜʠʘʢ. ʆʩʥʦʚʥʠʪʝ ʧʦʣʝʚʠ 

ʠʟʤʝʨʚʘʥʠʷ ʩʘ ʠʟʧʲʣʥʝʥʠ ʚ ʧʝʨʠʦʜʘ 04.01 ï 07.02.2025 ʛ. ɺ ʧʦʣʝʚʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʚʘʪ ʠʥʞ.-ʛʝʦʬʠʟʠʢ ʤʘʛʠʩʪʲʨ ʂʠʨʠʣ ɺʝʣʢʦʚʩʢʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʎʇɸ, ʢʘʧʠʪʘʥ ɽʣʢʘ ɺʘʩʠʣʝʚʘ ʠ ʠʥʞ. ʈʦʩʝʥ ʉʪʝʬʘʥʦʚ.  

ʇʦʣʫʯʝʥʠʪʝ ʙʘʪʠʤʝʪʨʠʯʥʠ ʜʘʥʥʠ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʠ ʩʘ ʠʟʛʨʘʜʝʥʠ ʪʝʨʝʥʥʠ 

ʤʦʜʝʣʠ ʥʘ ʜʲʥʦʪʦ ʩ ʜʝʪʘʡʣʥʦʩʪ 5ʭ5 ʤʝʪʨʘ, ʢʘʪʦ ʟʘ ʟʦʥʘʪʘ ʩ ʜʲʣʙʦʯʠʥʘ ʧʦʜ 20 

ʤʝʪʨʘ ʤʦʜʝʣʘ ʜʦʧʫʩʢʘ ʜʝʪʘʡʣʥʦʩʪ 2ʭ2 ʤʝʪʨʘ. 

ɿʘʧʠʩʠʪʝ ʦʪ ʩʪʨʘʥʠʯʥʦ ʩʢʘʥʠʨʘʱʠʷ ʩʦʥʘʨ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʠ ʝ ʛʝʥʝʨʠʨʘʥʘ 

ʦʙʱʘ ʨʘʩʪʝʨʥʘ ʤʦʟʘʡʢʘ. ʉʣʝʜ ʦʙʨʘʙʦʪʢʘ ʩʘ ʧʦʣʫʯʝʥʠ ʚʝʢʪʦʨʥʠ ʟʦʥʠ, 

ʦʢʦʥʪʫʨʷʚʘʱʠ ʨʘʟʣʠʯʥʠ ʧʦ ʦʪʨʘʞʘʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʟʚʫʢʘ ʧʣʦʱʠ, ʢʦʠʪʦ ʩʣʝʜ 

ʘʥʘʣʠʟ ʫʩʣʦʚʥʦ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʩʫʙʩʪʨʘʥʠ ʟʦʥʠ ʧʦ ʜʲʥʦʪʦ. 

ʆʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʧʨʦʝʢʪʘ ʝ, ʯʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʝ ʠʟʧʲʣʥʷʚʘ ʜʝʪʘʡʣʝʥ 

ʙʘʪʠʤʝʪʨʠʯʝʥ ʤʦʜʝʣ ʥʘ ʜʲʣʙʦʯʠʥʠʪʝ ʚ ʟʘʣʠʚʘ ɽʤʦʥʘ ʚ ʮʷʣʦʩʪ, ʢʘʢʪʦ ʠ ʟʘ ʧʲʨʚʠ 

ʧʲʪ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩʢʘʥʠʨʘʥʝ ʩʲʩ ʩʪʨʘʥʠʯʥʦ ʩʢʘʥʠʨʘʱ ʩʦʥʘʨ ʩ ʧʦʩʣʝʜʚʘʱʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʙʱʘ ʤʦʟʘʡʢʘ ʟʘʝʜʥʦ ʩ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʫʙʩʪʨʘʪʥʠ ʝʜʠʥʠʮʠ. ʊʘʟʠ 

ʠʥʬʦʨʤʘʮʠʷ ʫʩʧʝʰʥʦ ʦʙʩʣʫʞʚʘ ʥʷʢʦʣʢʦ ʥʘʫʯʥʠ ʜʠʩʮʠʧʣʠʥʠ ʢʘʪʦ ʛʝʦʣʦʛʠʷ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʷ, ʝʢʦʣʦʛʠʷ ʠ ʙʠʦʣʦʛʠʠ. ʇʨʠʜʦʙʠʪʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʝʟʩʧʦʨʥʦ ʠʤʘ 

ʠ ʧʨʷʢʦ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʚ ʨʘʡʦʥʘ, ʚ 

ʯʘʩʪʥʦʩʪ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʅʀʂ 421 ʉʚ. ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠ. 

ʆʩʥʦʚʥʠʷʪ ʠʟʚʦʜ ʢʦʡʪʦ ʩʝ ʥʘʣʘʛʘ ʝ, ʯʝ ʦʩʪʨʦʚʲʪ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, 

ʟʘ ʧʝʨʠʦʜʘ ʦʪ 1991 ʜʦ ʩʝʛʘ ʛʫʙʠ ʩʝʨʠʦʟʥʠ ʯʘʩʪʠ ʦʪ ʣʝʜʥʠʢʦʚʘʪʘ ʩʠ ʤʘʩʘ ʧʦʢʨʘʡ 

ʤʦʨʝʪʦ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʣʝʬ ʥʘ ʜʲʥʦʪʦ, ʥʘʙʣʶʜʝʥʠʷʪʘ ʩʘ, ʯʝ ʟʘʣʠʚʲʪ 
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ɽʤʦʥʘ ʚ ʧʦʩʦʢʘ ʠʟʪʦʢ (ʧʨʝʜ ʣʝʜʥʠʢʘ ʇʠʤʧʠʨʝʚ ʠ ɸʣʝʢʦʚʠ ʩʢʘʣʠ), ʩʝ ʫʜʲʣʙʦʯʘʚʘ 

ʠ ʜʦʩʪʠʛʘ ʜʲʣʙʦʯʠʥʠ ʜʦ 192 ʤʝʪʨʘ.  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʲʩ ʩʫʙʩʪʨʘʪʥʠ ʪʠʧʦʚʝ, ʧʨʝʜʩʪʦʠ ʜʘ 

ʙʲʜʘʪ ʢʘʣʠʙʨʠʨʘʥʠ ʩ ʜʨʫʛʠ ʤʝʪʦʜʠ ʥʘ ʧʨʦʫʯʚʘʥʝ. 

ʆʩʥʦʚʥʠ ʘʢʮʝʥʪʠ: 

1. ɺ ʨʘʤʢʠʪʝ ʥʘ 12 ʤʠʩʠʠ ʝ ʧʦʢʨʠʪʘ ʧʣʦʱ ʦʪ ʥʘʜ 14 ʢʚ. ʢʤ., ʦʩʥʦʚʥʦ ʚ 

ʘʢʚʘʪʦʨʠʷʪʘ ʥʘ ʟʘʣʠʚʘ ɽʤʦʥʘ ʩ ʜʦʧʲʣʥʝʥʠʝ ʟʘʣʠʚʘ ɼʞʦʥʩʲʥ ɼʦʢ. 

2. ɿʘ ʧʲʨʚʠ ʧʲʪ ʩʝ ʠʟʧʲʣʥʷʚʘ ʜʝʪʘʡʣʝʥ ʙʘʪʠʤʝʪʨʠʯʝʥ ʤʦʜʝʣ ʥʘ 

ʜʲʣʙʦʯʠʥʠʪʝ ʚ ʟʘʣʠʚʘ ɽʤʦʥʘ ʚ ʮʷʣʦʩʪ, ʢʘʢʪʦ ʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʝ 

ʠʟʧʲʣʥʷʚʘ ʩʢʘʥʠʨʘʥʝ ʩʲʩ ʩʪʨʘʥʠʯʥʦ ʩʢʘʥʠʨʘʱ ʩʦʥʘʨ ʩ ʧʦʩʣʝʜʚʘʱʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʙʱʘ ʤʦʟʘʡʢʘ ʟʘʝʜʥʦ ʩ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʫʙʩʪʨʘʪʥʠ 

ʝʜʠʥʠʮʠ. 

3. ʆʩʪʨʦʚʲʪ ʚ ʨʘʡʦʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʟʘ ʧʝʨʠʦʜʘ ʦʪ 1991 ʜʦ ʩʝʛʘ ʛʫʙʠ 

ʩʝʨʠʦʟʥʠ ʯʘʩʪʠ ʦʪ ʣʝʜʥʠʢʦʚʘʪʘ ʩʠ ʤʘʩʘ ʧʦʢʨʘʡ ʤʦʨʝʪʦ. 

4. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʣʝʬ ʥʘ ʜʲʥʦʪʦ, ʥʘʙʣʶʜʝʥʠʷʪʘ ʩʘ, ʯʝ ʟʘʣʠʚʲʪ 

ɽʤʦʥʘ ʚ ʧʦʩʦʢʘ ʠʟʪʦʢ (ʧʨʝʜ ʣʝʜʥʠʢʘ ʇʠʤʧʠʨʝʚ ʠ ɸʣʝʢʦʚʠ ʩʢʘʣʠ), ʩʝ 

ʫʜʲʣʙʦʯʘʚʘ ʠ ʜʦʩʪʠʛʘ ʜʲʣʙʦʯʠʥʠ ʜʦ 192 ʤʝʪʨʘ. 

 

˞̎̉̍̋́ 17 ɣ ̒̓́̎̏̃̋́ ̈́ ̒̋́̎̉̑́̎̆ ̒ ́̐́̑́̓̉̓̆ȟ ̆̋̉̐ ̛̉̈̐̌̎̉̌ ̘̠̐̑̏̔̃́̎̉̓́ 
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˞̎̉̍̋́ 18 ̃ ̏̒̓̉̄̎́̓̏ ̐̏̋̑̉̓̉̆ ̉ ̘̐̏̌̔̆̎̉ ̅́̎̎̉ 
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ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʣʝʜʥʠʮʠʪʝ ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʘʚʪʦʤʘʪʠʯʥʘ ʬʦʪʦʛʨʘʬʩʢʘ ʩʠʩʪʝʤʘ ʠ ʤʝʪʦʜʘ ʥʘ 

ʚʝʣʦʩʠʤʝʪʨʠʷ ʥʘ ʯʘʩʪʠʮʠʪʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ (PIV) 

ʜ-ʨ ʠʥʞ. ʇʝʪʲʨ ʉʘʧʫʥʜʞʠʝʚ1  

1ʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ ʛʝʦʬʠʟʠʢʘ, ʛʝʦʜʝʟʠʷ ʠ ʛʝʦʛʨʘʬʠʷ - ɹɸʅ 

ʂʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ɸʥʪʘʨʢʪʠʢʘ, ʦʙʠʢʥʦʚʝʥʦ ʩʠ ʧʨʝʜʩʪʘʚʷʤʝ ʥʝʦʙʷʪʥʠ 

ʣʝʜʝʥʠ ʧʦʣʝʪʘ, ʪʦʧʷʱʠ ʩʝ ʥʝʫʤʦʣʠʤʦ ʚ ʭʦʜʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ 

ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ. ʀʟʫʤʠʪʝʣʥʦ ʝ ʦʙʘʯʝ, ʢʦʣʢʦ ʤʥʦʛʦ ʤʦʞʝʤ ʜʘ ʥʘʫʯʠʤ, ʢʦʛʘʪʦ ʛʠ 

ʨʘʟʛʣʝʞʜʘʤʝ ʢʘʪʦ ʜʠʥʘʤʠʯʥʠ ʦʙʝʢʪʠ ʚ ʜʚʠʞʝʥʠʝ. ɺ ʪʦʟʠ ʧʨʦʝʢʪ ʠʟʩʣʝʜʚʘʤʝ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʣʝʜʥʠʮʠ, ʟʘ ʜʘ ʧʦʣʫʯʠʤ ʧʦ-ʦʙʩʪʦʡʥʠ 

ʧʦʟʥʘʥʠʷ ʟʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʠ, ʧʦʚʲʨʭʥʦʩʪʥʠ ʠ ʤʦʨʩʢʠ ʧʨʦʮʝʩʠ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʛʣʦʙʘʣʥʠʷ ʢʣʠʤʘʪ. ʉʲʱʝʩʪʚʫʚʘʪ ʣʦʢʘʣʥʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʠ ʤʝʪʦʜʠ 

ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ: ʪʝʨʝʥʥʠ ʠʟʤʝʨʚʘʥʠʷ ʩ GNSS ʩʪʘʥʮʠʠ, 

ʤʦʙʠʣʥʠ ʛʝʦʨʘʜʘʨʠ, ʩʧʲʪʥʠʢʦʚʠ ʢʘʤʝʨʠ ʨʘʙʦʪʝʱʠ ʚ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʩʧʝʢʪʨʠ, 

ʩʧʲʪʥʠʢʦʚʠ ʨʘʜʘʨʠ, ʜʨʦʥʦʚʝ ʠ ʘʧʘʨʘʪʫʨʘ ʥʦʩʝʥʘ ʦʪ ʪʷʭ ʠ ʤʥʦʛʦ ʜʨʫʛʠ.  ɺʩʠʯʢʠ 

ʪʝʟʠ ʤʝʪʦʜʠ ʩʝ ʜʦʧʲʣʚʘʪ ʢʘʪʦ ʠʤʘʪ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʩʚʲʨʟʘʥʠ ʩ 

ʪʷʭʥʘʪʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʧʝʨʠʦʜ ʥʘ ʩʲʙʠʨʘʥʠʪʝ ʜʘʥʥʠ, ʮʝʥʘ ʠ 

ʜʦʩʪʲʧʥʦʩʪ,  ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʪʝʨʝʥʥʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʭʦʨʘ, ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʦʙʣʘʯʥʘ ʧʦʢʨʠʚʢʘ ʠ ʜʨ. ʊʦʚʘ, ʢʦʝʪʦ ʯʝʩʪʦ ʣʠʧʩʚʘ, ʦʙʘʯʝ, ʩʘ ʜʲʣʛʦʛʦʜʠʰʥʠ 

ʥʝʧʨʝʢʲʩʥʘʪʠ ʙʘʟʠ ʦʪ ʚʠʟʫʘʣʥʠ ʜʘʥʥʠ, ʘʢʮʝʥʪʠʨʘʱʠ ʩ ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ ʚʲʨʭʫ 

ʣʦʢʘʣʥʠ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʘ ʯʘʩʪ ʦʪ ʛʣʦʙʘʣʥʠʷ ʧʲʟʝʣ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ.   

 

 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʲʟʜʘʜʦʭʤʝ ʘʚʪʦʥʦʤʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʥʝʧʨʝʢʲʩʥʘʪʦ ʚʠʟʫʘʣʥʦ (ʚʠʜʝʦ) ʥʘʙʣʶʜʝʥʠʝ, ʢʦʷʪʦ ʱʝ ʛʝʥʝʨʠʨʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ 
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ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʛʦʜʠʥʠ ʥʘʧʨʝʜ. ɺʩʠʯʢʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʥʘʜʝʞʜʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʚ ʘʛʨʝʩʠʚʥʠ ʫʩʣʦʚʠʷ ʢʘʪʦ ʥʠʩʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʩʠʣʥʠ ʚʝʪʨʦʚʝ, ʚʠʩʦʢʘ ʚʣʘʞʥʦʩʪ ʠ ʚʠʩʦʢʘ ʩʦʣʝʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ, 

ʠʥʪʝʥʟʠʚʥʦ ʋɺ ʣʲʯʝʥʠʝ, ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʝʨʠʦʜʠ ʥʘ ʥʠʩʢʘ ʦʩʚʝʪʝʥʦʩʪ (ʜʲʣʛʘʪʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʟʠʤʘ).  ʇʨʦʝʢʪʠʨʘʭʤʝ ʩʦʣʘʨʥʦ ʟʘʭʨʘʥʚʘʥ ʢʦʥʪʨʦʣʝʨ, ʢʦʡʪʦ 

ʫʧʨʘʚʣʷʚʘ ʩʪʘʥʜʘʨʪʥʘ ʦʛʣʝʜʘʣʥʦ-ʨʝʬʣʝʢʩʥʘ ʠʣʠ ʙʝʟʦʛʣʝʜʘʣʥʘ ʢʘʤʝʨʘ, 

ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʡʢʠ ʝʥʝʨʛʠʡʥʦʪʦ Ⱬ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʩʠʛʫʨʷʚʘʡʢʠ 

ʥʝʧʨʝʢʲʩʥʘʪʘ ʨʘʙʦʪʘ ʜʦʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʜʲʣʛʠʪʝ  ʪʲʤʥʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʥʦʱʠ. ɿʘ 

ʟʘʱʠʪʘ ʥʘ ʦʙʦʨʫʜʚʘʥʝʪʦ ʧʨʦʝʢʪʠʨʘʭʤʝ ʭʝʨʤʝʪʠʯʝʥ ʢʦʨʧʫʩ, ʢʦʡʪʦ ʧʨʝʜʧʘʟʚʘ 

ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʘʤʝʨʘʪʘ, ʦʪ ʣʝʜ, ʚʷʪʲʨ, ʚʣʘʛʘ ʠ ʘʛʨʝʩʠʚʥʦʪʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʨʩʢʠʷ ʚʲʟʜʫʭ. ʊʨʠ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ ʙʷʭʘ ʠʥʩʪʘʣʠʨʘʥʠ ʥʘ 

ʩʧʝʮʠʘʣʥʦ ʠʟʙʨʘʥʠ ʣʦʢʘʮʠʠ ʩ ʜʠʨʝʢʪʝʥ ʠʟʛʣʝʜ ʢʲʤ ʥʘʡ-ʜʠʥʘʤʠʯʥʠʪʝ ʣʝʜʥʠʮʠ ʚ 

ʨʘʡʦʥʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ. ʉʲʙʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʷʭʘ 

ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʤʝʪʦʜʘ Particle Image Velocimetry ʠ ʧʦʣʫʯʠʭʤʝ ʧʲʨʚʠʪʝ 

ʦʮʝʥʢʠ ʟʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʣʝʜʥʠʢʘ ʍʲʥʪʨʝʩ ï 314 ʤʝʪʨʘ ʥʘ ʛʦʜʠʥʘ ʚ 

ʟʦʥʘʪʘ ʥʘ ʘʙʣʘʮʠʷ. ɺ ʙʲʜʝʱʠ ʠʟʩʣʝʜʚʘʥʠʷ ʪʝʟʠ ʧʦʣʝʚʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʬʦʪʦʛʨʘʤʝʪʨʠʷ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ machine 

learning, ʟʘ ʜʘ ʧʦʩʣʫʞʘʪ ʢʘʪʦ ʮʝʥʝʥ ʨʝʬʝʨʝʥʪʝʥ ʤʘʪʝʨʠʘʣ ʧʨʠ ʢʘʣʠʙʨʠʨʘʥʝ ʠ 

ʧʦʜʦʙʨʷʚʘʥʝ ʪʦʯʥʦʩʪʪʘ ʥʘ ʩʘʪʝʣʠʪʥʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʦʟʠ ʤʝʪʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʤʦʞʝ 

ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʥʘʰʝʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʣʝʜʥʠʢʦʚʘʪʘ ʜʠʥʘʤʠʢʘ ʠ 

ʥʝʡʥʘʪʘ ʚʨʲʟʢʘ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʮʝʩʠ. ʉ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʫʩʪʦʡʯʠʚʠ ʜʲʣʛʦʩʨʦʯʥʠ ʥʘʫʯʥʠ ʙʘʟʠ ʜʘʥʥʠ ʦʩʪʘʚʘ ʢʣʶʯʦʚʘ ʟʘʜʘʯʘ ʧʨʝʜ 

ʩʲʚʨʝʤʝʥʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʦʙʱʥʦʩʪ. 

 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʬʠʥʘʥʩʠʨʘʥʦ ʦʪñ ʌʦʥʜʘʮʠʷ Ăɸʤʝʨʠʢʘ ʟʘ ɹʲʣʛʘʨʠʷñ, ʌʦʥʜʘʮʠʷ 

Ăʂʨʘʩʠʚʘ ʥʘʫʢʘñ - ʧʨʦʛʨʘʤʘ Ăʅʘʫʢʘ ʩ ʙʲʜʝʱʝ IIñ ʠ ʣʠʯʥʠ ʩʨʝʜʩʪʚʘ. 
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ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʚʦʜʦʩʥʘʙʜʠʪʝʣʥʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʣʷʨʥʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ 

ɼʦʮ. ʜ-ʨ ʠʥʞ. ɹʦʨʠʩ ʎʘʥʢʦʚ ï ʋʥʠʚʝʨʩʠʪʝʪ ʧʦ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ 

ʛʝʦʜʝʟʠʷ 

ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʣʷʨʥʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʩʲʟʜʘʜʝʥʘ ʧʨʝʟ 1988 ʛ., 

ʝ ʫʪʚʲʨʜʝʥ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʥʪʲʨ ʚ ɸʥʪʘʨʢʪʠʢʘ, ʢʦʡʪʦ ʧʨʠʚʣʠʯʘ ʢʘʢʪʦ 

ʙʲʣʛʘʨʩʢʠ, ʪʘʢʘ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʯʝʥʠ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʙʘʟʘʪʘ ʩʝ 

ʨʘʟʰʠʨʷʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʥʦʚ ʣʘʙʦʨʘʪʦʨʝʥ ʢʦʨʧʫʩ, ʢʦʝʪʦ 

ʥʘʣʘʛʘ ʠ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʚʦʜʦʩʥʘʙʜʠʪʝʣʥʘ ʩʠʩʪʝʤʘ. 

ɼʦ ʩʢʦʨʦ ʚʦʜʘʪʘ ʩʝ ʜʦʩʪʘʚʷʰʝ ʦʪ ʙʣʠʟʲʢ ʣʝʜʥʠʢ ʯʨʝʟ ʛʫʤʝʥʠ ʤʘʨʢʫʯʠ ʩ 

ʤʝʪʘʣʥʠ ʩʥʘʜʢʠ, ʢʦʝʪʦ ʩʲʟʜʘʚʘʰʝ ʨʠʩʢ ʦʪ ʟʘʤʨʲʟʚʘʥʝ ʥʘ ʚʦʜʘʪʘ ʠ ʧʨʝʢʲʩʚʘʥʝ 

ʥʘ ʩʥʘʙʜʷʚʘʥʝʪʦ. ɺ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʙʝ ʨʝʘʣʠʟʠʨʘʥ ʥʦʚ 

ʧʨʦʝʢʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʪʨʘʡʥʘ ʠ ʫʩʪʦʡʯʠʚʘ ʚʦʜʦʧʨʦʚʦʜʥʘ ʩʠʩʪʝʤʘ, ʙʘʟʠʨʘʥʘ 

ʥʘ ʛʨʘʚʠʪʘʯʝʥ ʧʨʠʥʮʠʧ ʠ ʧʨʦʝʢʪʠʨʘʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪ ʧʦʪʦʢ 

ʥʘ ʚʦʜʘʪʘ. 

ʇʦ ʚʨʝʤʝ ʥʘ 32-ʪʘ ʠ 33-ʪʘ ɹʲʣʛʘʨʩʢʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʝʢʩʧʝʜʠʮʠʠ ʙʷʭʘ 

ʠʟʛʨʘʜʝʥʠ ʜʚʘʪʘ ʫʯʘʩʪʲʢʘ ʥʘ ʪʨʘʩʝʪʦ ʥʘ ʚʦʜʦʧʨʦʚʦʜʘ: ʦʪ ʚʦʜʦʠʟʪʦʯʥʠʢʘ ʜʦ 

ʆʩʥʦʚʥʘʪʘ ʢʲʱʘ ʠ ʦʪ ʥʝʷ ʜʦ ʥʦʚʠʷ ʣʘʙʦʨʘʪʦʨʝʥ ʢʦʨʧʫʩ. ʀʟʧʦʣʟʚʘʥʠ ʙʷʭʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʦʣʠʨʘʥʠ ʧʦʣʠʝʪʠʣʝʥʦʚʠ ʪʨʲʙʠ ʩ ʜʠʘʤʝʪʲʨ ʬ63 ʤʤ ʠ ʚʲʥʰʥʘ 

ʦʙʰʠʚʢʘ ʬ125 ʤʤ. ʊʝ ʩʘ ʧʦʣʦʞʝʥʠ ʦʪʢʨʠʪʦ ʚʲʨʭʫ ʪʝʨʝʥʘ ʠ ʫʢʨʝʧʝʥʠ ʩʲʩ 

ʩʪʦʤʘʥʝʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʧʦʜʜʨʲʞʢʘʪʘ ʠ ʚʠʟʫʘʣʥʠʷ ʢʦʥʪʨʦʣ ʧʨʠ 

ʝʚʝʥʪʫʘʣʥʠ ʧʦʚʨʝʜʠ. 

ʇʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʚʪʦʨʦʪʦ ʪʨʘʩʝ ʙʷʭʘ ʧʨʝʦʜʦʣʝʥʠ ʨʝʜʠʮʘ ʪʝʨʝʥʥʠ 

ʧʨʝʧʷʪʩʪʚʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʜʝʨʝʪʘ, ʪʨʘʥʩʧʦʨʪʥʠ ʘʣʝʠ ʠ ʩʪʨʲʤʥʠ ʩʢʣʦʥʦʚʝ. ɺ 

ʢʨʘʡʥʘʪʘ ʪʦʯʢʘ ʥʘ ʪʨʘʩʝʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʚʘ ʨʝʟʝʨʚʦʘʨʘ ʩ ʦʙʝʤ ʦʪ ʧʦ 8 ʢʫʙ.ʤ 

ʚʩʝʢʠ, ʢʦʠʪʦ ʩʲʙʠʨʘʪ ʥʝʫʧʦʪʨʝʙʝʥʘʪʘ ʚʦʜʘ ʠ ʦʩʠʛʫʨʷʚʘʪ ʨʝʟʝʨʚ ʧʨʠ ʥʫʞʜʘ. 

ʇʨʦʚʝʜʝʥʠʪʝ ʭʠʜʨʘʚʣʠʯʥʠ ʪʝʩʪʦʚʝ ʧʦʢʘʟʚʘʪ ʚʦʜʦʧʣʲʪʥʦʩʪ ʠ ʜʝʙʠʪ ʦʪ 2,22 ʣ/ʩʝʢ, 

ʥʘʧʲʣʥʦ ʦʪʛʦʚʘʨʷʱ ʥʘ ʦʯʘʢʚʘʥʠʷʪʘ. 

ʇʨʦʝʢʪʲʪ ʜʦʢʘʟʘ ʩʚʦʷʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ 

ʧʦʜʦʙʨʝʥʦ ʥʘʣʷʛʘʥʝ, ʧʦ-ʜʦʙʲʨ ʢʦʤʬʦʨʪ ʟʘ ʦʙʠʪʘʪʝʣʠʪʝ ʠ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʟʘʤʨʲʟʚʘʥʝ. ɿʘ ʩʣʝʜʚʘʱʠʷ ʧʦʣʷʨʝʥ ʩʝʟʦʥ ʩʝ ʧʣʘʥʠʨʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʜʦʙʨʝʥʠʷ ï ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʚʘʢʫʫʤʥʘ ʧʦʤʧʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ 

ʚʲʟʜʫʭʘ ʦʪ ʩʠʬʦʥʥʘʪʘ ʯʘʩʪ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʫʢʨʝʧʚʘʥʝ ʥʘ ʪʨʘʩʝʪʦ ʠ 

ʜʝʟʠʥʬʝʢʮʠʷ ʥʘ ʪʨʲʙʦʧʨʦʚʦʜʘ. 
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ʇʨʦʝʢʪʲʪ ʜʝʤʦʥʩʪʨʠʨʘ ʫʩʧʝʰʥʘ ʘʜʘʧʪʘʮʠʷ ʥʘ ʠʥʞʝʥʝʨʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʲʤ ʝʢʩʪʨʝʤʥʠʪʝ ʧʨʠʨʦʜʥʠ ʫʩʣʦʚʠʷ ʠ ʝ ʢʣʶʯʦʚ ʟʘ ʫʩʪʦʡʯʠʚʦʪʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʙʘʟʘʪʘ ʠ ʥʘʫʯʥʘʪʘ Ⱬ ʤʠʩʠʷ. 

 

ʀʟʚʦʜʠ ʠ ʟʘʜʘʯʠ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ 

ʉʣʝʜ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʦʯʪʠ ʮʷʣʦʪʦ ʚʦʜʦʧʨʦʚʦʜʥʦ ʪʨʘʩʝ ʠ ʝʢʧʣʦʘʪʘʮʠʷʪʘ 

ʥʘ ʧʲʨʚʘʪʘ ʯʘʩʪ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʚʘ ʧʦʣʷʨʥʠ ʩʝʟʦʥʘ, ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ 

ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 

- ʊʘʢʘ ʠʟʙʨʘʥʘʪʘ ʠ ʨʝʘʣʠʟʠʨʘʥʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ ʥʘ 

ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʣʷʨʥʘ ʙʘʟʘ ʜʦʢʘʟʘ ʩʚʦʷʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ ʟʘʤʨʲʟʚʘʥʝ; 

- ɺʦʜʦʩʥʘʙʜʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʨʘʙʦʪʠ ʠʟʮʷʣʦ ʛʨʘʚʠʪʘʯʥʦ ʠ ʥʝ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʦʤʧʝʥʠ ʘʛʨʝʛʘʪʠ ʟʘ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ ʥʘ ʥʘʡ-

ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ ʪʨʲʙʦʧʨʦʚʦʜʘ ï ʥʦʚʠʷ ʣʘʙʦʨʘʪʦʨʝʥ ʢʦʨʧʫʩ; 

- ʀʟʙʨʘʥʠʷʪ ʜʠʘʤʝʪʲʨ ʥʘ ʪʨʲʙʦʧʨʦʚʦʜʘ, ʬ 63 ʤʤ, ʩʝ ʦʢʘʟʘ ʦʧʪʠʤʘʣʝʥ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʘʛʫʙʠʪʝ ʥʘ ʥʘʧʦʨ ʧʦ ʜʲʣʞʠʥʘ. ʉ ʝʚʝʥʪʫʘʣʥʦʪʦ ʤʫ ʫʚʝʣʠʯʘʚʘʥʝ, 

ʙʠ ʩʝ ʧʦʩʪʠʛʥʘʣʦ ʥʝʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ, ʥʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʚʦʜʦʧʨʦʚʦʜʘ ʙʠ ʥʘʨʘʩʪʥʘʣʘ ʩʝʨʠʦʟʥʦ. 

ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʙʣʶʜʝʥʠʷʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʚʦʜʦʧʨʦʚʦʜʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʜʚʘ ʧʦʣʷʨʥʠ ʩʝʟʦʥʘ, ʩʝ ʥʘʣʘʛʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʧʦʜʦʙʨʝʥʠʷ ʧʦ 

ʪʨʘʩʝʪʦ ʤʫ: 

- ʄʦʥʪʠʨʘʥʝ ʥʘ ʚʘʢʫʫʤʥʘ ʧʦʤʧʘ ʟʘ ʦʪʚʝʞʜʘʥʝ ʥʘ ʩʲʙʠʨʘʱʠʷ ʩʝ ʚʲʟʜʫʭ ʦʪ 

ʥʘʡ-ʚʠʩʦʢʘʪʘ ʯʘʩʪ ʥʘ ʩʠʬʦʥʥʠʷ ʫʯʘʩʪʲʢ, ʥʘʤʠʨʘʱ ʩʝ ʥʘ ʤʝʪʨʠ ʦʪ 

ʚʦʜʦʭʚʘʱʘʥʝʪʦ; 

- ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʫʢʨʝʧʚʘʥʝ ʥʘ ʪʨʘʩʝʪʦ ʥʘ ʚʦʜʦʧʨʦʚʦʜʘ ʚ ʥʷʢʦʠ ʢʨʠʪʠʯʥʠ 

ʫʯʘʩʪʲʢʘ; 

- ɼʝʟʠʥʬʝʢʮʠʷ ʥʘ ʮʷʣʦʪʦ ʪʨʲʙʥʦ ʪʨʘʩʝ ʠ ʤʦʥʪʘʞ ʥʘ ʋɺ-ʣʘʤʧʘ ʩ ʦʛʣʝʜ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʙʦʣʝʩʪʦʪʚʦʨʥʠ ʙʘʢʪʝʨʠʠ ʚ ʥʝʛʦ. 

ɻʦʨʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʩʣʝʜʚʘʱʠʷ 

ʧʦʣʷʨʝʥ ʩʝʟʦʥ. 
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ʆʙʝʢʪʠ ʩ ʙʲʣʛʘʨʩʢʠ ʠʤʝʥʘ ʚ ʖʞʥʠʪʝ ʐʝʪʣʘʥʜʩʢʠ 

ʦʩʪʨʦʚʠ: ʌʦʪʦʛʨʘʬʩʢʘ ʙʘʟʘ ʜʘʥʥʠ ʠ ʥʝʡʥʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ɼʦʮ. ʃʶʙʦʤʠʨ ʀʚʘʥʦʚ - ʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ ʧʦʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʉʋ Ăʉʚ. 

ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 

ɺ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʲʟʣʦʞʝʥʘʪʘ ʟʘʜʘʯʘ ʚ ʩʲʩʪʘʚʘ ʥʘ 33-ʪa ɸʥʪʘʨʢʪʠʯʝʩʢʘ 

ʝʢʩʧʝʜʠʮʠʷ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʨʝʚʠʟʠʷ ʥʘ ʛʝʦʛʨʘʬʩʢʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʥʘʠʤʝʥʫʚʘʥʝ 

ʥʦʚʠ ʛʝʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠ ʩ ʙʲʣʛʘʨʩʢʘ ʪʦʧʦʥʠʤʠʷ ʥʘ ʖʞʥʦʰʝʪʣʘʥʜʩʢʠʪʝ ʦʩʪʨʦʚʠ, 

ʧʨʝʟ ʧʝʨʠʦʜʘ ʜʝʢʝʤʚʨʠ 2024 ï ʬʝʚʨʫʘʨʠ 2025 ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ 

ʜʝʡʥʦʩʪʠ. 

ʉʲʙʨʘʥʘ ʙʝʰʝ ʛʝʦʛʨʘʬʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʝʢʪʠ ʩ ʙʲʣʛʘʨʩʢʠ ʠʤʝʥʘ ʠ 

ʙʝʟʠʤʝʥʥʠ ʦʙʝʢʪʠ ʥʘ ʖʞʥʠʪʝ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ, ʚ ʯʘʩʪʥʦʩʪ ʧʦʜʨʦʙʥʘ 

ʬʦʪʦʛʨʘʬʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʛʝʦʛʨʘʬʩʢʠʪʝ 

ʦʙʝʢʪʠ ʩʧʦʨʝʜ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʤʝʨʦʜʘʚʥʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʩʧʨʘʚʦʯʥʠʢ ʥʘ 

SCAR (Scientific Committee on Antarctic Research) ʟʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʠʤʝʥʘ 

(SCAR Composite Gazetteer of Antarctica, SCAR CGA), ʢʦʝʪʦ ʦʧʠʩʘʥʠʝ ʚʢʣʶʯʚʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʛʝʦʛʨʘʬʩʢʠʪʝ ʦʙʝʢʪʠ (ʛʨʘʬʘʪʘ ñImagesò). 

ʌʦʪʦʛʨʘʬʩʢʦʪʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʛʝʦʛʨʘʬʩʢʠʪʝ ʦʙʝʢʪʠ ʙʝʰʝ ʦʩʲʱʝʩʪʚʝʥʦ 

ʢʘʢʪʦ ʦʪ ʙʦʨʜʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ ʅʀʂ 421 ʉʚ.ʉʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡ ʧʦʜ ʢʦʤʘʥʜʚʘʥʝʪʦ ʥʘ ʢʘʧ. 2 ʨʘʥʛ ʈʘʜʢʦ ʄʫʝʚʩʢʠ, ʪʘʢʘ ʠ ʩ 

ʨʘʙʦʪʘ ʥʘ ʪʝʨʝʥ ʥʘ ʙʨʝʛʘ ʥʘ ʦʩʪʨʦʚʠʪʝ ʃʠʚʠʥʛʩʪʲʥ, ʉʤʠʪ ʠ ʉʥʦʫ. ɺ ʯʘʩʪʥʦʩʪ, 

ʟʘʩʥʝʪʠ ʦʪ ʢʦʨʘʙʘ ʩʘ ʫʯʘʩʪʲʮʠ ʦʪ ʶʞʥʠʪʝ/ʶʛʦʠʟʪʦʯʥʠʪʝ ʙʨʝʛʦʚʝ ʥʘ ʦʩʪʨʦʚʠʪʝ 

ʅʝʣʩʲʥ, ʈʦʙʲʨʪ, ɻʨʠʥʫʠʯ, ʃʠʚʠʥʛʩʪʲʥ, ʉʥʦʫ ʠ ʉʤʠʪ, ʘ ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʅʀʂ 

421 ʙʝʰʝ ʠʟʚʲʨʰʝʥʘ ʠ ʨʘʙʦʪʘ ʥʘ ʪʝʨʝʥ ʥʘ ʙʨʝʛʘ ʧʨʠ ʥʦʩ ɸʣʝʢʦ, ʥʦʩ ɽʣʝʬʘʥʪ ʠ 

ʤʝʩʪʥʦʩʪʪʘ ʉʘʣʠ ʈʦʢʩ ʥʘ ʃʠʚʠʥʛʩʪʲʥ, ʧʦʣʫʦʩʪʨʦʚ ʍʦʣ ʥʘ ʦʩʪʨʦʚ ʉʥʦʫ, ʢʘʢʪʦ ʠ 

ʨʘʡʦʥʘ ʥʘ ʥʦʩ ʉʤʠʪ, ʦʩʪʨʦʚ ʉʤʠʪ. 

ʆʩʦʙʝʥʦ ʜʝʪʘʡʣʥʦ ʙʝʰʝ ʬʦʪʦʛʨʘʬʩʢʦʪʦ ʟʘʩʥʝʤʘʥʝ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ, ʢʘʪʦ 

ʥʘʡ-ʩʣʘʙʦ ʧʨʦʫʯʝʥ ʠ ʩʲʩ ʟʘʷʚʝʥ ʠʥʪʝʨʝʩ ʟʘ ʨʘʙʦʪʘ ʥʘ ʪʝʨʝʥ ʪʘʤ ʦʪ ʛʝʦʣʦʟʠ ʠ 

ʜʨʫʛʠ ʫʯʝʥʠ. ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʙʝʰʝ ʦʪʜʝʣʝʥʦ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʷ ʧʨʠ 

ʧʨʦʫʯʚʘʥʝʪʦ ʫʜʦʙʝʥ ʤʘʨʰʨʫʪ ʟʘ ʜʦʩʪʲʧ ʦʪ ʤʷʩʪʦ ʟʘ ʧʨʠʩʪʘʚʘʥʝ ʩ ʣʦʜʢʠ ɿʦʜʠʘʢ 

ʥʘ ʙʨʝʛʘ ʥʘ ʟʘʣʠʚ ɻʣʦʞʝʥʝ (62Á52'41" ʶ.ʰ., 62Á19'19.5" ʟ.ʜ.) ʜʦ ʩʚʦʙʦʜʝʥ ʦʪ ʣʝʜ 

ʫʯʘʩʪʲʢ ʩ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 90 ʤ (62Á52'44" ʶ.ʰ., 62Á19'13" ʟ.ʜ.) ʥʘ ʧʨʝʤʢʘʪʘ, 

ʩʚʲʨʟʚʘʱʘ ʇʝʥʦʚʘ ʄʦʛʠʣʘ (ʭʲʣʤʘ ʥʘ ʥʦʩ ʉʤʠʪ) ʩ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʥʘ ʦʩʪʨʦʚʘ, 

ʤʷʩʪʦ ʧʦʜʭʦʜʷʱʦ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʙʲʣʛʘʨʩʢʦ ʫʙʝʞʠʱʝ ʠ ʠʟʭʦʜʝʥ ʧʫʥʢʪ ʟʘ 

ʛʣʘʚʥʦʪʦ ʙʠʣʦ ʥʘ ʦʩʪʨʦʚʥʠʷ ʭʨʝʙʝʪ ʉʠʤʝʦʥ ʢʲʤ ʚʲʨʭʦʚʝʪʝ ʄʘʪʦʯʠʥʘ ʠ ʄʘʫʥʪ 

ʂʨʠʩʪʠ, ʢʘʢʪʦ ʠ ʟʘ ʚʲʟʤʦʞʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʘ ʥʘʫʯʥʘ ʘʧʘʨʘʪʫʨʘ. 

ɺ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʪʦʧʦʥʠʤʠʯʥʠ ʟʘʜʘʯʠ ʙʝʰʝ ʠʟʛʦʪʚʝʥʦ 

ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʥʘʠʤʝʥʫʚʘʥʝ ʥʘ ʙʝʟʠʤʝʥʥʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʛʝʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠ, 



оо ˣˢ˩ нлнпκнлнр 51 

ʥʘʜʣʝʞʥʦ ʨʘʟʛʣʝʜʘʥʦ ʠ ʦʜʦʙʨʝʥʦ ʦʪ ʊʦʧʦʥʠʤʠʯʥʠʷ ʙʦʨʜ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ 

ʮʝʥʪʲʨ ʟʘ ʧʦʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (ʅʎʇʀ). ɼʘʜʝʥʠʪʝ ʥʦʚʠ ʠʤʝʥʘ ʩʘ ʇʝʥʦʚʘ 

ʤʦʛʠʣʘ (ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 155 ʤ), ʄʫʝʚʩʢʠ ʟʘʣʠʚ ʠ ɺʘʩʠʣʝʚ ʚʨʲʭ (1199 ʤ) ʥʘ 

ʦʩʪʨʦʚ ʉʤʠʪ, ʢʘʢʪʦ ʠ ʉʝʚʣʠʝʚʩʢʘ ʤʦʛʠʣʘ (25 ʤ) ʥʘ ʧʦʣʫʦʩʪʨʦʚ ʍʦʣ, ʦʩʪʨʦʚ ʉʥʦʫ. 

ɺʲʟʤʦʞʥʠ ʧʦ-ʥʘʪʘʪʲʰʥʠ ʨʘʟʚʠʪʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ 

ʧʨʝʟ ʩʝʟʦʥʘ 2024/25: (1) ʇʦʜʙʦʨ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʬʦʪʦʛʨʘʬʩʢʠ ʩʥʠʤʢʠ ʟʘ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʦʙʝʢʪʠ ʩ ʙʲʣʛʘʨʩʢʠ ʠʤʝʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʩʧʨʘʚʦʯʥʠʢ ʟʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʠʤʝʥʘ SCAR CGA; (2) ʇʦʜʙʦʨ ʥʘ ʟʥʘʯʠʤʠ ʙʝʟʠʤʝʥʥʠ ʛʝʦʛʨʘʬʩʢʠ 

ʦʙʝʢʪʠ ʥʘ ʖʞʥʦʰʝʪʣʘʥʜʩʢʠʪʝ ʦʩʪʨʦʚʠ ʩ ʦʛʣʝʜ ʪʷʭʥʦʪʦ ʥʘʠʤʝʥʫʚʘʥʝ ʩ 

ʙʲʣʛʘʨʩʢʠ ʠʤʝʥʘ; ʠ (3) ʇʣʘʥʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʧʦ ʝʚʝʥʪʫʘʣʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʪʨʘʡʥʦ ʣʦʛʠʩʪʠʯʥʦ ʠ ʥʘʫʯʥʦ ʙʲʣʛʘʨʩʢʦ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ. 

¶ ʀʟʛʦʪʚʝʥʦ ʝ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʥʘʠʤʝʥʫʚʘʥʝ ʥʘ ʙʝʟʠʤʝʥʥʠ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʛʝʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠ 

¶ ʅʘʠʤʝʥʫʚʘʥʝʪʦ ʥʘ ʙʝʟʠʤʝʥʥʠ ʛʝʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠ ʫʣʝʩʥʷʚʘ 

ʧʣʘʥʠʨʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ ʠ ʝ ʧʨʠʥʦʩ ʢʲʤ ʙʲʣʛʘʨʩʢʦ 

ʪʦʧʦʥʠʤʠʯʥʦ ʧʨʠʩʲʩʪʚʠʝ 

¶ ɼʘʜʝʥʠ ʩʘ ʥʦʚʠ ʠʤʝʥʘ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ: ʇʝʥʦʚʘ ʤʦʛʠʣʘ (155 ʤ), 

ʄʫʝʚʩʢʠ ʟʘʣʠʚ ʠ ɺʘʩʠʣʝʚ ʚʨʲʭ (1199 ʤ), ʥʘ ʦʩʪʨʦʚ ʉʥʦʫ: ʉʝʚʣʠʝʚʩʢʘ ʤʦʛʠʣʘ (25 

ʤ) ʥʘ ʧʦʣʫʦʩʪʨʦʚ ʍʦʣ  
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ʏʘʩʪ IV. ʇʈʆɽʂʊʀ ʉ ɺʒʅʐʅʆ 

ʌʀʅɸʅʉʀʈɸʅɽ 
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ɸʥʪʘʨʢʪʠʜʘ ʥʘ ʝʜʥʦ ʤʷʩʪʦ ï ʧʦʨʪʘʣ ʟʘ ʫʯʝʥʠ ʠ 

ʣʶʙʠʪʝʣʠ 

ʂʘʨʠʥʘ ɸʥʛʣʝʣʠʝʚʘ1, ɽʣʝʥʘ ɻʝʦʨʛʠʝʚʘ2 

1ʇʨʝʜʩʝʜʘʪʝʣ ʥʘ ʋʉ ʥʘ ɹʲʣʛʘʨʦ-ʘʤʝʨʠʢʘʥʩʢʘ ʢʦʤʠʩʠʷ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʦʙʤʝʥ 

Ăʌʫʣʙʨʘʡʪñ 
2ɹʲʣʛʘʨʩʢʠ ɸʥʪʘʨʢʪʠʯʝʩʢʠ ʀʥʩʪʠʪʫʪ 

ɺʠʟʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʰʠʨʦʢʘʪʘ ʧʫʙʣʠʢʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʙʘʟʘ ʉʚ.ʩʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠ ï ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ. ɺʠʨʪʫʘʣʥʘʪʘ 

ʨʘʟʭʦʜʢʘ ʠ ʜʝʪʘʡʣʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʞʠʚʦʪ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ "ʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠ" ʱʝ ʙʲʜʝ ʙʝʟʮʝʥʝʥ 

ʨʝʩʫʨʩ ʟʘ ʥʦʚʦʧʨʠʩʪʠʛʘʱʠʪʝ ʫʯʝʥʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʦʩʝʪʠʪʝʣʠ ʠ ʧʝʨʩʦʥʘʣ. 

ʎʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʙʲʜʝʱʠʪʝ ʧʦʩʝʪʠʪʝʣʠ, ʫʯʝʥʠ ʠ ʣʦʛʠʩʪʠʮʠ ʜʘ 

ʧʨʠʜʦʙʠʷʪ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʜʝʪʘʡʣʥʘ ʚʠʟʫʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ: 

¶ ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʤʝʱʝʥʠʷʪʘ 

¶ ʋʩʣʦʚʠʷʪʘ ʥʘ ʞʠʚʦʪ ʥʘ ʙʘʟʘʪʘ 

¶ ʅʘʣʠʯʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ 

¶ ʇʨʦʩʪʨʘʥʩʪʚʘʪʘ ʟʘ ʦʪʜʠʭ ʠ ʩʦʮʠʘʣʠʟʘʮʠʷ 

ʆʩʲʱʝʩʪʚʷʚʘʡʢʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʠʨʪʫʘʣʥʦ ʧʦʩʝʱʝʥʠʝ ʚʩʝʢʠ ʧʦʩʝʪʠʪʝʣ ʱʝ 

ʤʦʞʝ: 

¶ ɼʘ ʥʘʧʨʘʚʷʪ ʧʦ-ʠʥʬʦʨʤʠʨʘʥ ʠʟʙʦʨ ʟʘ ʣʠʯʝʥ ʙʘʛʘʞ 

¶ ɼʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʧʩʠʭʠʯʝʩʢʠ ʟʘ ʫʩʣʦʚʠʷʪʘ. 

¶ ɼʘ ʟʘʜʘʜʝ ʧʦ-ʢʦʥʢʨʝʪʥʠ ʚʲʧʨʦʩʠ ʧʨʝʜʠ ʟʘʤʠʥʘʚʘʥʝ 

ɿʘ ʧʝʨʠʦʜʘ ʥʘ 33-ʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ, ʙʝʰʝ ʟʘʩʥʝʪ ʩʥʠʤʢʦʚ ʠ 

ʚʠʜʝʦ ʤʘʪʝʨʠʘʣ ʩʲʩ 360↔ ʢʘʤʝʨʘ ʥʘ ʚʩʠʯʢʠ ʥʘʩʪʦʷʱʠ ʧʦʤʝʱʝʥʠʷ ʥʘ ʙʘʟʘʪʘ ʠ 

ʟʘʦʙʠʢʘʣʷʱʘʪʘ ʛʠ ʦʢʦʣʥʘ ʩʨʝʜʘ. 

ʂʘʯʝʩʪʚʝʥʘʪʘ ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʱʝ ʙʲʜʝ ʠʥʚʝʩʪʠʮʠʷ ʚ ʩʧʦʢʦʡʩʪʚʠʝʪʦ, 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʫʩʧʝʰʥʦʪʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʤʠʩʠʷʪʘ ʥʘ ʚʩʝʢʠ ʥʦʚʦʧʨʠʩʪʠʛʘʱ 

ʯʣʝʥ ʥʘ ʝʢʠʧʘ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ. ʊʦʚʘ ʝ ʤʦʜʝʨʝʥ ʠ ʧʨʘʢʪʠʯʝʥ 

ʥʘʯʠʥ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ ʚ ʝʜʥʘ ʥʝʦʙʠʯʘʡʥʘ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʥʘ 

ʨʘʙʦʪʥʘ ʩʨʝʜʘ ʠ ʟʧʦʟʥʘʚʘʥʝ ʩ ʫʩʣʦʚʠʷʪʘ ʡ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʩʥʠʤʢʠ ʥʘ ʝʜʠʥ ʦʪ ʦʙʝʢʪʠʪʝ: Casa Espa¶a:  
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ɼʦʢʫʤʝʥʪʘʣʝʥ ʬʠʣʤ Ăɸʥʪʘʨʢʪʠʜʘ - ʋʙʝʞʠʱʝ ʥʘ 

ʙʲʜʝʱʝʪʦñ 

ɽʣʝʥʠ ɼʝʢʠʜʠʩ ʠ ʖʣʠʷʥʘ ʏʘʣʲʢʦʚʘ - ɼʝʢʠʜʠʩ ʬʠʣʤʩ ɽʆʆɼ 

ɼʦʢʫʤʝʥʪʘʣʥʠʷʪ ʬʠʣʤ ʚ ʧʨʦʜʫʢʮʠʷ Ăɸʥʪʘʨʢʪʠʜʘ - ʋʙʝʞʠʱʝ ʥʘ ʙʲʜʝʱʝʪʦñ 

ʱʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʠʟʫʘʣʥʦ ʠ ʝʤʦʮʠʦʥʘʣʥʦ ʧʲʪʝʰʝʩʪʚʠʝ ʜʦ ʝʜʥʦ ʦʪ ʧʦʩʣʝʜʥʠʪʝ 

ʥʝʧʦʢʲʪʥʘʪʠ ʤʝʩʪʘ ʥʘ ʧʣʘʥʝʪʘʪʘ - ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ, ʯʘʩʪ ʦʪ ʘʨʭʠʧʝʣʘʛʘ ʥʘ 

ʖʞʥʠʪʝ ʐʝʪʣʘʥʜʩʢʠ ʦʩʪʨʦʚʠ, ʨʘʟʧʦʣʦʞʝʥ ʚ ɸʥʪʘʨʢʪʠʢʘ. 

ɹʲʜʝʱʠʷʪ ʬʠʣʤ ʝ ʯʘʩʪʠʯʥʦ ʟʘʩʥʝʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ. ʊʦʟʠ ʬʠʣʤ ʥʝ ʝ ʧʨʦʩʪʦ ʭʨʦʥʠʢʘ ʥʘ ʥʘʫʯʥʘ ʤʠʩʠʷ, ʘ 

ʨʘʟʢʘʟ ʟʘ ʜʫʭʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʟʘ ʧʨʝʩʣʝʜʚʘʥʝʪʦ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʤʝʯʪʠʪʝ, ʟʘ 

ʙʦʨʙʘʪʘ ʩʲʩ ʩʫʨʦʚʠʪʝ ʫʩʣʦʚʠʷ ʠ ʟʘ ʯʦʚʝʰʢʦʪʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʤʷʩʪʦ, ʢʲʜʝʪʦ 

ʧʨʠʨʦʜʘʪʘ ʜʠʢʪʫʚʘ ʧʨʘʚʠʣʘʪʘ. 

ʏʨʝʟ ʫʥʠʢʘʣʥʠ ʢʘʜʨʠ ʠ ʘʚʪʝʥʪʠʯʥʠ ʟʚʫʮʠ, ʧʨʠʤʝʩʝʥʠ ʩ ʜʲʣʙʦʢʠ ʠ 

ʟʘʪʨʦʛʚʘʱʠ ʠʥʪʝʨʚʶʪʘ, ʠʤʘʤʝ ʟʘ ʮʝʣ ʜʘ ʧʦʪʦʧʠʤ ʙʲʜʝʱʠʪʝ ʟʨʠʪʝʣʠ ʚ 

ʠʩʪʦʨʠʷʪʘ ʥʘ ʧʨʦʬʝʩʦʨ ʍʨʠʩʪʦ ʇʠʤʧʠʨʝʚ - ʧʨʝʜʩʝʜʘʪʝʣ ʠ ʦʩʥʦʚʘʪʝʣ ʥʘ 

ɹʲʣʛʘʨʩʢʠʷ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ, ʢʦʡʪʦ ʧʨʝʚʨʲʱʘ ʤʝʯʪʘʪʘ ʩʠ ʜʘ ʠʤʘ 

ʙʲʣʛʘʨʩʢʘ ʙʘʟʘ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʥʘʡ-ʩʪʫʜʝʥʠʷ ʢʦʥʪʠʥʝʥʪ ʚ ʥʘʮʠʦʥʘʣʥʘ 

ʢʘʫʟʘ. 

ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʙʝʟʮʝʥʥʠʷ ʤʘʪʝʨʠʘʣ ʟʘʩʥʝʪ ʧʦ ʚʨʝʤʝ ʥʘ ʝʢʩʧʝʜʠʮʠʷʪʘ, 

ʱʝ ʩʲʫʤʝʝʤ ʜʘ ʧʨʝʜʘʜʝʤ ʠ ʢʘʨʪʠʥʠ ʦʪ ʝʞʝʜʥʝʚʠʝʪʦ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ. ʂʘʤʝʨʘʪʘ ʩʲʫʤʷ ʜʘ ʟʘʧʝʯʘʪʘ 

ʨʘʙʦʪʘʪʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ï ʛʝʦʣʦʟʠ, ʛʣʘʮʠʦʣʦʟʠ, ʙʠʦʣʦʟʠ, ʦʨʥʠʪʦʣʦʟʠ, 

ʠʥʞʝʥʝʨʠ ʠ ʣʦʛʠʩʪʠʮʠ ï ʢʦʠʪʦ ʦʙʝʜʠʥʷʚʘʪ ʫʩʠʣʠʷ ʚ ʪʲʨʩʝʥʝ ʥʘ ʦʪʛʦʚʦʨʠ ʟʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠ ʫʩʪʦʡʯʠʚʦʪʦ ʙʲʜʝʱʝ ʥʘ 

ʧʣʘʥʝʪʘʪʘ. 

ɿʘʩʥʝʭʤʝ ʙʝʟʮʝʥʝʥ ʤʘʪʝʨʠʘʣ ʩʚʲʨʟʘʥ ʩ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠʷ 

ʣʘʙʦʨʘʪʦʨʝʥ ʙʣʦʢ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ ʠ ʧʲʨʚʦʪʦ ʧʦ ʨʦʜʘ ʩʠ ʥʘʫʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʩʪʨʦʚ ʉʤʠʪ.  

ʌʠʣʤʲʪ ʱʝ ʩʲʯʝʪʘʝ ʥʘʫʯʥʘʪʘ ʧʨʝʮʠʟʥʦʩʪ ʩ ʯʦʚʝʰʢʠ ʨʘʟʢʘʟʠ, ʩ ʠʥʪʝʨʚʶʪʘ 

ʩ ʧʦʣʷʨʥʠʮʠ, ʢʦʠʪʦ ʩʧʦʜʝʣʷʪ ʣʠʯʥʠʪʝ ʩʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʪʨʫʜʥʦʩʪʠʪʝ, ʩʘʤʦʪʘʪʘ, 

ʥʦ ʠ ʚʜʲʭʥʦʚʝʥʠʝʪʦ, ʢʦʝʪʦ ʥʦʩʠ ʪʦʟʠ ʢʨʘʡ ʥʘ ʩʚʝʪʘ. ʑʝ ʙʲʜʘʪ ʧʦʢʘʟʘʥʠ 

ʤʦʤʝʥʪʠ ʥʘ ʨʘʙʦʪʘ, ʩʧʣʦʪʝʥʦʩʪ, ʘʜʘʧʪʘʮʠʷ ʠ ʦʪʢʨʠʪʠʝ - ʚʩʠʯʢʠ ʪʝ ʯʘʩʪ ʦʪ 

ʞʠʚʦʪʘ ʚ ʫʩʣʦʚʠʷ ʥʘ ʧʲʣʥʘ ʠʟʦʣʘʮʠʷ ʠ ʝʢʩʪʨʝʤʥʠ ʢʣʠʤʘʪʠʯʥʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. 

Ăɸʥʪʘʨʢʪʠʜʘ - ʋʙʝʞʠʱʝ ʥʘ ʙʲʜʝʱʝʪʦñ ʱʝ ʧʦʩʪʘʚʠ ʘʢʮʝʥʪ ʠ ʚʲʨʭʫ 

ʙʲʣʛʘʨʩʢʦʪʦ ʘʥʪʘʨʢʪʠʯʝʩʢʦ ʧʨʠʩʲʩʪʚʠʝ - ʟʥʘʯʠʤʦ ʧʦʩʪʠʞʝʥʠʝ ʟʘ ʝʜʥʘ ʤʘʣʢʘ 
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ʩʪʨʘʥʘ, ʢʦʷʪʦ ʚʝʯʝ ʥʘʜ ʪʨʠ ʜʝʩʝʪʠʣʝʪʠʷ ʜʦʧʨʠʥʘʩʷ ʢʲʤ ʦʪʢʨʠʪʠʷʪʘ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʥʘʫʯʥʘ ʦʙʱʥʦʩʪ ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʠʷ ʠ ʥʝʜʦʩʪʲʧʝʥ ʢʦʥʪʠʥʝʥʪ. 

ʌʠʣʤʲʪ ʱʝ ʥʠ ʥʘʧʦʤʥʷ, ʯʝ ʜʘ ʙʲʜʝʰ ʯʘʩʪ ʦʪ ʛʦʣʷʤʦʪʦ ʘʥʪʘʨʢʪʠʯʝʩʢʦ 

ʩʝʤʝʡʩʪʚʦ ʝ ʥʝ ʩʘʤʦ ʥʘʫʯʥʘ ʤʠʩʠʷ, ʥʦ ʠ ʤʦʨʘʣʝʥ ʘʥʛʘʞʠʤʝʥʪ ʢʲʤ ʙʲʜʝʱʠʪʝ 

ʧʦʢʦʣʝʥʠʷ. 

ʉʲʟʜʘʜʝʥ ʩ ʫʚʘʞʝʥʠʝ ʢʲʤ ʚʝʣʠʯʠʝʪʦ ʥʘ ʧʨʠʨʦʜʘʪʘ ʠ ʩ ʯʫʚʩʪʚʦ ʟʘ 

ʦʪʛʦʚʦʨʥʦʩʪ ʢʲʤ ʥʘʫʢʘʪʘ, ʪʦʟʠ ʬʠʣʤ ʱʝ ʝ ʧʦʢʘʥʘ ʟʘ ʨʘʟʤʠʩʲʣ, ʚʲʟʭʠʱʝʥʠʝ ʠ 

ʚʜʲʭʥʦʚʝʥʠʝ. ʊʦʡ ʱʝ ʝ ʩʚʠʜʝʪʝʣʩʪʚʦ ʟʘ ʩʠʣʘʪʘ ʥʘ ʯʦʚʝʰʢʠʷ ʜʫʭ, ʢʦʡʪʦ 

ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʪʲʨʩʠ, ʠʟʩʣʝʜʚʘ ʠ ʤʝʯʪʘʝ - ʜʦʨʠ ʚ ʥʘʡ-ʩʪʫʜʝʥʦʪʦ ʠ ʦʪʜʘʣʝʯʝʥʦ 

ʢʲʪʯʝ ʥʘ ɿʝʤʷʪʘ. 

ʂʣʁʯʦʚʠ ʘʢʮʝʥʪʠ: 

1. ɿʘʩʥʝʤʘʥʝ ʥʘ ʙʝʟʮʝʥʥʠ ʠ ʫʥʠʢʘʣʥʠ ʧʦ ʨʦʜʘ ʩʠ ʠʥʪʝʨʚʶʪʘ ʩ ʧʨʦʬ. 

ʇʠʤʧʠʨʝʚ ʠ ʯʘʩʪ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ. 

2. ɿʘʩʥʝʤʘ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠʷ ʣʘʙʦʨʘʪʦʨʝʥ ʙʣʦʢ ʥʘ 

ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ. 

3. ɿʘʩʥʝʤʘʥʝ ʥʘ ʧʲʨʚʘʪʘ ʥʘʫʯʥʘ ʝʢʩʧʝʜʠʮʠʷ ʜʦ ʦʩʪʨʦʚ ʉʤʠʪ. 

 

˞̎̉̍̋́ 22 ̞ ̈̏̂̑́̇̆̎̉̆ ̏̓ ̅̑̏̎ ̎́ ̂́̈́̓́ Ȱ˞̃Ȣ ˗̌̉̍̆̎̓ ˛̖̑̉̅̒̋̉ȱȟ ̏Ȣ 
˘̛̉̃̉̎̄̒̓̎ȟ πωȢπςȢςπςυ ̄Ȣ - ̐ ̉̌̏̓ ̉ ̏̐̆̑́̓̏̑ ˑ́̎́̉̌ ˏ̘̔̋̏̃ 
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˞̎̉̍̋́ 23 ̞ ̈̏̂̑́̇̆̎̉̆ ̏̓ ̅̑̏̎ ̎́ ̐̏̅̄̏̓̏̃̋́ ̈́ ́̋̏̒̓̉̑́̎̆ ̎́ ̏Ȣ ˞̍̉̓ ̂̌́̄̏̅́̑̆̎̉̆ ̎́ ˚˕˗ τςρ Ȱ˞̃Ȣ ̒̃Ȣ 
˗̉̑̉̌ ̉ ˙̆̓̏̅̉̊ȱȟ ρςȢπςȢςπςυ ̄Ȣ - ̐ ̉̌̏̓ ̉ ̏̐̆̑́̓̏̑ ˑ́̎́̉̌ ˏ̘̔̋̏̃ 

 

˞̎̉̍̋ ́ 24 ̞ ̈̏̂̑́̇̆̎̉̆ ̏̓ ̅̑̏̎ ̎́ ̛̂̌̄́̑̒̋̉ ̉ ̉̒̐́̎̒̋̉ ̘̔̆̎̉ȟ ̃̏̆̎̎̉ ̉ ̗̌̏̄̉̒̓̉̉ȟ ̛̒̂̑́̌̉ ̒̆ ̐̏ ̘̒̌̔́̊ 
̠̑̏̇̅̆̎̉ ̅̆̎ ̎́ ̐̑̏̆̒̏̑̕ ˜̉̍̐̉̑̆̃ ̉ ̏̓̋̑̉̃́̎̆̓̏ ̎́ ̠̎̏̃̉ ̌́̂̏̑́̓̏̑̆̎ ̂̌̏̋ ̎́ ρσȢπςȢςπςυ ̄Ȣ - ̐ ̉̌̏̓ ̉ 

̏̐̆̑́̓̏̑ ˑ́̎́̉̌ ˏ̘̔̋̏̃ 
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ɸʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʟʘʭʨʘʥʚʘʥʝ 

ʂʦʥʩʪʘʥʪʠʥ ʈʘʥʛʝʣʦʚ, ɼʈʆʅɸʄʀʂʉ 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʟʘ ʜʘ ʜʦʢʘʞʝʤ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʠʜʝʷʪʘ ʥʠ ʜʘ ʩʝ 

ʠʟʧʲʣʥʠ ʨʝʘʣʠʩʪʠʯʥʦ, ʧʦʜʛʦʪʚʠʭʤʝ ʟʘʪʚʦʨʝʥʘ ʘʚʪʦʥʦʤʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʪʜʘʣʝʯʝʥ 

ʜʦʩʪʲʧ ʠ ʢʦʥʪʨʦʣ, ʢʘʢʪʦ ʠ ʤʠʥʠ ʘʚʪʦʥʦʤʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʩʪʦʷʥʥʦ ʟʘʭʨʘʥʚʘʥʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘ ʠʤʘ 2 ʯʘʩʪʠ: 

1. ɽʜʥʦ ʧʘʣʝ ʩʲʜʲʨʞʘʱʦ ʙʘʪʝʨʠʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʠʥʚʝʨʪʦʨʠ, 

ʟʘʨʷʜʥʦ ʟʘ ʙʘʪʝʨʠʠʪʝ, ʩʠʩʪʝʤʘ ʟʘ ʜʦʤʘʰʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʥʘʙʦʨ ʦʪ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʢʦʠʪʦ ʜʘ ʜʦʩʪʲʧʚʘʤʝ ʦʪʜʘʣʝʯʝʥʦ. 

2. ʆʙʠʢʥʦʚʝʥ ʙʝʥʟʠʥʦʚ ʛʝʥʝʨʘʪʦʨ (ʧʨʝʨʘʙʦʪʝʥ ʦʪ ʥʘʩ ʟʘ ʦʪʜʘʣʝʯʝʥʦ ʠ 

ʘʚʪʦʥʦʤʥʦ ʟʘʧʘʣʚʘʥʝ) ʟʘ ʪʦʢ ʠ 3 ʚʘʨʝʣʘ ʩ ʛʦʨʠʚʦ. 

 

Ăʂʫʙʯʝʪʦñ ʧʨʝʜʩʪʘʚʣʷʚʘ 1 ʝʚʨʦ ʧʘʣʝʪ ʦʙʚʠʪ ʚ ʜʚʦʡʥʠ ñʩʘʥʜʚʠʯò 

ʪʝʨʤʦʧʘʥʝʣʠ ʟʘ ʜʘ ʧʨʝʜʧʘʟʠʤ ʙʘʪʝʨʠʠʪʝ ʦʪ ʠʟʤʨʲʟʚʘʥʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʜʲʣʛʦ 

ʚʨʝʤʝ. ʇʦʜ ʙʘʪʝʨʠʠʪʝ ʤʦʥʪʠʨʘʭʤʝ ʧʦʜʦʚʦ ʦʪʦʧʣʝʥʠʝ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʜʦʙʘʚʷʤʝ 

ʧʦ ʤʘʣʢʦ ʪʦʧʣʠʥʘ ʢʦʛʘʪʦ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʧʘʜʥʘʪ ʧʨʝʢʘʣʝʥʦ ʥʠʩʢʦ ʠ ʟʘʩʪʨʘʰʘʪ 

ʞʠʚʦʪʘ ʥʘ ʙʘʪʝʨʠʠʪʝ. ɿʘ ʙʘʪʝʨʠʠ ʠʟʙʨʘʭʤʝ 24 ʥʠʩʢʦʚʦʣʪʦʚʠ (2V 600AH) ɸɻʄ 

ʙʘʪʝʨʠʠ, ʢʦʠʪʦ ʥʘ ʪʝʦʨʠʷ ʠʤʘʪ ʤʥʦʛʦ ʜʦʙʲʨ ʮʠʢʲʣ ʥʘ ʨʘʙʦʪʘ ʧʨʠ ʥʠʩʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

ʂʲʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʦʙʩʣʫʞʚʘʱʘ ʙʘʪʝʨʠʠʪʝ ʠʤʘ: 

1. Solar charger controller (Steca Tarom MPPT 6000-S Charge controller 

MPPT) 

2. ɼʚʝ 48V ɿʘʭʨʘʥʚʘʥʝ ʢʦʝʪʦ ʢʦʥʚʝʨʪʠʨʘ 220V AC (ʦʪ ʘʛʨʝʛʘʪʘ ʠʣʠ ʦʪ 

ʜʨʫʛ ʠʟʪʦʯʥʠʢ, ʥʘʧʨʠʤʝʨ ʢʦʛʘʪʦ ʥʷʢʦʡ ʟʘʢʘʨʘ ʢʘʙʝʣ ʠ ʚʢʣʶʯʠ ʙʘʪʝʨʠʷʪʘ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʜʘ ʩʝ ʟʘʨʝʞʜʘ ʦʪ ʜʨʫʛ ʠʟʪʦʯʥʠʢ) ʜʘ ʩʝ ʢʦʥʚʝʨʪʠʨʘʪ ʢʲʤ 48V DC ʩ 

ʢʦʠʪʦ ʨʘʙʦʪʠ Steca ʟʘʨʷʜʥʦʪʦ. 

3. ɼʚʘ ʠʥʚʝʨʪʦʨʘ 48V DC ʢʲʤ 220V AC. ʉ ʪʷʭ ʠʤʘʤʝ ʜʚʘ ʦʪʜʝʣʥʠ 

ʢʨʲʛʘ ʦʪ 220V AC ʢʦʠʪʦ ʤʦʞʝʤ ʜʘ ʧʫʩʢʘʤʝ ʦʪʜʝʣʥʦ ʟʘ ʜʘ ʧʝʩʪʠʤ ʝʥʝʨʛʠʷʪʘ ʥʘ 

ʙʘʪʝʨʠʠʪʝ ʢʦʛʘʪʦ ʥʷʤʘ ʥʫʞʜʘ ʜʘ ʨʘʙʦʪʠ ʚʩʠʯʢʦ. 
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˞̎̉̍̋́ 25 ̞ ̈̄̌̆̅ ̎́ ȵ˗̘̔̂̆̓̏Ȱ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʯʘʩʪ ʦʪ ñʢʫʙʯʝʪʦò ʚʢʣʶʯʚʘ: 

1. DC-DC ʢʦʥʚʝʨʪʦʨ ʩ ʢʦʡʪʦ ʧʦʩʪʦʷʥʥʦ ʟʘʭʨʘʥʚʘʤʝ ʜʠʨʝʢʪʥʦ ʦʪ ʙʘʪʝʨʠʠʪʝ 

Home Assistant Yellow ʤʦʜʫʣ ʥʘ ʙʘʟʘʪʘ ʥʘ Raspberry Pi ʢʦʡʪʦ ʨʘʙʦʪʠ 

24/7/365 ʟʘ ʜʘ ʫʧʨʘʚʣʷʚʘ ʚʩʠʯʢʦ. 

2. DC-DC ʢʦʥʚʝʨʪʦʨ ʩʲʱʦ ʚʢʣʶʯʝʥ 24/7/365 ʜʠʨʝʢʪʥʦ ʢʲʤ ʙʘʪʝʨʠʠʪʝ ʢʦʡʪʦ 

ʧʦʜʜʲʨʞʘ Mikrotik RouterOS router+wifi ʤʦʜʫʣ ʟʘ ʤʨʝʞʦʚʘʪʘ ʩʚʲʨʟʘʥʦʩʪ 

ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

3. DC-DC ʢʦʥʚʝʨʪʦʨ ʢʦʡʪʦ ʩʲʱʦ ʝ ʚʢʣʶʯʝʥ ʟʘ ʧʦʩʪʦʷʥʥʦ ʢʲʤ ʙʘʪʝʨʠʠʪʝ ʠ 

ʟʘʭʨʘʥʚʘ Odroid MiniPC x86 64bit ʩ ʠʥʩʪʘʣʠʨʘʥ Windows 10 ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ Windows OS. 

4. ʈʝʣʝ ʤʦʜʫʣ ʢʦʡʪʦ ʩʝ ʫʧʨʘʚʣʷʚʘ ʘʚʪʦʥʦʤʥʦ ʦʪ Home Assistant ʟʘ ʜʘ 

ʧʨʝʢʲʩʚʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ Bosch ʟʘʨʷʜʥʦʪʦ ʥʘ ʧʫʩʢʦʚʠʷ ʘʢʫʤʫʣʘʪʦʨ ʟʘ 

ʘʛʨʝʛʘʪʘ. 

5. ʈʝʣʝ ʤʦʜʫʣ ʢʦʡʪʦ ʫʧʨʘʚʣʷʚʘ ʜʚʘʪʘ ʠʥʚʝʨʪʦʨʘ 48V DC ʢʲʤ 220V AC ʟʘ ʜʘ 

ʤʦʞʝ ʜʘ ʛʠ ʩʧʠʨʘʤʝ ʠ ʧʫʩʢʘʤʝ ʩʘʤʦ ʢʦʛʘʪʦ ʠʤʘʤʝ ʥʫʞʜʘ, ʠʥʘʯʝ ʙʠʭʘ 

ʭʘʙʠʣʠ ʧʨʝʢʘʣʝʥʦ ʤʥʦʛʦ ʝʥʝʨʛʠʷ ʜʦʨʠ ʜʘ ʥʝ ʟʘʭʨʘʥʚʘʪ ʥʠʱʦ. 

 

ɺʩʝʢʠ ʜʝʥ ʚ ʟʘʜʘʜʝʥ ʦʪ ʥʘʩ ʫʜʦʙʝʥ ʯʘʩ Home Assistant ʚʢʣʶʯʚʘ ʝʜʠʥʠʷ DC-

AC ʠʥʚʝʨʪʦʨ, ʚ ʢʦʡʪʦ ʝ ʚʢʣʶʯʝʥ Starlink. ɿʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ Starlink ʫʩʧʷʚʘ ʜʘ 

ʩʚʲʨʞʝ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʚʠʩʦʢʦʩʢʦʨʦʩʪʝʥ ʠʥʪʝʨʥʝʪ ʠ ʩʝ ʟʘʜʝʡʩʪʚʘ ʩʠʛʫʨʥʘʪʘ 

VPN ʚʨʲʟʢʘ. ʊʘʢʘ ʥʠʝ ʧʦʣʫʯʘʚʘʤʝ ʜʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ web ʧʦʨʪʘʣʘ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʯʨʝʟ ʪʦʟʠ VPN. 
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ˡ̉̄̔̑́ 10 (ÏÍÅ !ÓÓÉÓÔÁÎÔ ̎̉ ̅́̃́ ̛̐̌̆̎ ̐̏̄̌̆̅ ̎́̅ ̆̋̒̐̆̑̉̍̆̎̓́ ̐̏̅ ̘̄̑́̉̎́̕ ̏̑̍́̕ ̒ ̛̃̈̍̏̇̎̏̒̓ ̈́ 
̛̐̌̎́ ́̃̓̏̎̏̍̎̏̒̓ȟ ̏̓ ̒̌̆̅̆̎̆ ̎́ ̆̋̒̐̆̑̉̍̆̎̓̉̓̆ȟ ̅̏ ̒̌̆̅̆̎̆ ̎́ ̃̏̌̓́̇́ ̎́ ̠̂́̓̆̑̉̓́ ̉ ̐́̌̆̎̆ ̎́ ́̄̑̆̄́̓́ 

̋̏̄́̓̏ ̃̏̌̓́̇́ ̐́̅̎̆ ̐̏̅ ̈́̅́̅̆̎ ̏̓ ̎́̒ ̍̉̎̉̍̔̍ 

ʆʩʚʝʥ ʩʫʭʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʠʤʘʤʝ ʚʲʟʤʦʞʥʦʩʪ ʨʲʯʥʦ ʜʘ ʟʘʜʝʡʩʪʚʘʤʝ 

ʠʥʚʝʨʪʦʨʘ ʩ ʢʘʤʝʨʘʪʘ ʢʘʪʦ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ ʩʣʝʜ ʪʦʚʘ ʧʦʣʫʯʘʚʘʤʝ ʜʦʩʪʲʧ ʜʦ 

ʢʦʥʪʨʦʣʠʨʘʥʘ 4K ʢʘʤʝʨʘ ʩ ʦʧʪʠʯʝʥ ʟʫʫʤ.  

ʉ ʧʨʦʚʝʜʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʫʩʧʷʭʤʝ ʜʘ ʥʘʜʤʠʥʝʤ ʦʯʘʢʚʘʥʠʷʪʘ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʪʨʫʜ. ɼʦʢʘʟʚʘʤʝ, ʯʝ ʥʝ ʝ ʥʫʞʥʦ ʤʠʩʠʷʪʘ ʥʠ ʜʘ ʧʨʠʢʣʶʯʚʘ ʩʲʩ 

ʟʘʤʠʥʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʥʠʷ ʯʦʚʝʢ ʦʪ ʙʘʟʘʪʘ. ʅʘʫʯʠʭʤʝ ʤʥʦʛʦ ʠ ʩʤʝ ʫʙʝʜʝʥʠ, ʯʝ 

ʤʦʞʝʤ ʜʘ ʥʘʜʛʨʘʜʠʤ ʟʘ ʝʜʠʥ ʧʦ-ʫʩʧʝʰʝʥ ʝʢʩʧʝʨʠʤʝʥʪ. 

 

˞̎̉̍̋́ 26 ˞ ̎̉̍̋́ȟ ̎́̐̑́̃̆̎́ ̒ τ+ ̋́̍̆̑́ 
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ʇʦʣʷʨʥʠ ʝʤʠʩʘʨʠ: ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ ʟʘ ʪʨʘʥʩʧʦʨʪ 

ʥʘ ʞʠʚʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʦʨʛʘʥʠʟʤʠ 

ʂʨʠʩʪʠʷʥ ɺʣʘʜʦʚ1, ʉʪʝʬʘʥ ʂʶʨʢʯʠʝʚ1 

1ʈʝʛʠʦʥʘʣʝʥ ʧʨʠʨʦʜʦʥʘʫʯʝʥ ʤʫʟʝʡ ï ʇʣʦʚʜʠʚ 

ɸʥʪʘʨʢʪʠʢʘ ʝ ʫʥʠʢʘʣʥʘ ʝʢʦʩʠʩʪʝʤʘ, ʙʦʛʘʪʘ ʥʘ ʦʨʛʘʥʠʟʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘ ʦʮʝʣʷʚʘʪ ʧʨʠ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ. ɺʲʧʨʝʢʠ ʤʥʦʞʝʩʪʚʦʪʦ ʧʨʦʫʯʚʘʥʠʷ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘ, ʚʩʝ ʦʱʝ ʣʠʧʩʚʘ ʜʝʪʘʡʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʘʜʘʧʪʘʮʠʷʪʘ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʜʲʣʛʦʩʨʦʯʥʦ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʞʠʚʠ ʤʦʨʩʢʠ ʚʠʜʦʚʝ ʠʟʚʲʥ 

ʝʩʪʝʩʪʚʝʥʘʪʘ ʠʤ ʩʨʝʜʘ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʙʝʟʦʧʘʩʝʥ ʪʨʘʥʩʧʦʨʪ ʠ 

ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʤʦʨʩʢʠ ʦʨʛʘʥʠʟʤʠ ʚ ʠʟʢʫʩʪʚʝʥʘ ʩʨʝʜʘ ʝ ʚʘʞʥʘ 

ʩʪʲʧʢʘ ʢʘʢʪʦ ʟʘ ʥʘʫʯʥʠ, ʪʘʢʘ ʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ. 

ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʠ ʪʝʩʪʚʘʪ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʠ ʟʘ ʙʝʟʦʧʘʩʝʥ ʪʨʘʥʩʧʦʨʪ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʨʠʙʠ ʠ ʙʝʟʛʨʲʙʥʘʯʥʠ 

ʦʨʛʘʥʠʟʤʠ ʜʦ ɹʲʣʛʘʨʠʷ, ʢʲʜʝʪʦ ʱʝ ʙʲʜʘʪ ʠʟʣʦʞʝʥʠ ʚ ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʨʝʜʘ ʟʘ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʫʙʣʠʯʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʄʝʪʦʜʠʪʝ ʚʢʣʶʯʚʘʪ ʤʦʜʠʬʠʢʘʮʠʷ ʠ ʧʨʝʦʙʦʨʫʜʚʘʥʝ ʥʘ ʭʣʘʜʠʣʝʥ 

ʢʦʥʪʝʡʥʝʨ, ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʙʦʨʜʘ ʥʘ ʝʢʩʧʝʜʠʮʠʦʥʥʠʷ ʢʦʨʘʙ, ʩ ʠʥʦʚʘʪʠʚʥʠ 

ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʩʦʣʝʥʦʩʪʪʘ, ʢʠʩʣʦʨʦʜʥʠʪʝ ʥʠʚʘ ʠ ʜʨʫʛʠ 

ʢʣʶʯʦʚʠ ʚʦʜʥʠ ʧʘʨʘʤʝʪʨʠ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʫʩʪʦʡʯʠʚʠ ʥʘ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ 

ʤʘʪʝʨʠʘʣʠ ʠ ʩʧʝʮʠʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʩʲʜʦʚʝ ʟʘ ʙʝʟʦʧʘʩʥʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ 

ʦʨʛʘʥʠʟʤʠʪʝ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʝʢʩʧʝʜʠʮʠʦʥʥʠʷ ʩʝʟʦʥ 2024/25 ʫʩʧʝʰʥʦ ʪʝʩʪʚʘʭʤʝ 

ʧʨʦʪʦʪʠʧʠ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠʪʝ ʢʦʥʪʝʡʥʝʨʠ ʠ ʩʠʩʪʝʤʠʪʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʦʜʘʪʘ. ʇʦʩʪʠʛʥʘʪʠ ʩʘ ʧʲʨʚʦʥʘʯʘʣʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʜʦʢʘʟʚʘʪ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʨʝʰʝʥʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʞʠʟʥʝʥʠʪʝ 

ʬʫʥʢʮʠʠ ʥʘ ʤʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʤʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ. 

ɿʥʘʯʠʤʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʛʦʣʷʤʘ, ʪʲʡ ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʦʚʝʞʜʘʥʝ 

ʥʘ ʜʲʣʛʦʩʨʦʯʥʠ ʥʘʫʯʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʢʣʶʯʦʚʠ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʷʪʘ ʠ ʘʜʘʧʪʘʮʠʷʪʘ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʚʠʜʦʚʝ. ʆʩʚʝʥ ʪʦʚʘ, 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʤʦʨʩʢʠ ʙʠʦʣʦʛʠʯʥʠ 

ʨʝʩʫʨʩʠ. 

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

1. ʋʩʧʝʰʥʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʭʣʘʜʠʣʝʥ ʢʦʥʪʝʡʥʝʨ ʟʘ 

ʙʝʟʦʧʘʩʝʥ ʪʨʘʥʩʧʦʨʪ ʥʘ ʤʦʨʩʢʠ ʦʨʛʘʥʠʟʤʠ. 
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2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʩʠʩʪʝʤʠ ʟʘ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʣʶʯʦʚʠ ʚʦʜʥʠ ʧʘʨʘʤʝʪʨʠ. 

3. ʉʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʜʝʡʥʦʩʪʠ. 

 

˞̎̉̍̋́ 27 ̋ ́̂̏̓̆̎ ̗̐̑̏̆̒ ̐̏ ̛̒̂̉̑́̎̆ ̉ ̐̏̅̄̏̓̏̃̋́ ̎́ ̘́̎̓́̑̋̓̉̆̒̋̉ ̑̉̂̉ ̈́ ̓̑́̎̒̐̏̑̓̉̑́̎̆ 

 

 

˞̎̉̍̋́ 28 ˞ ̎̉̍̋́ ̎́ ̗̍̏̅̉̉̉̑́̎̉̓̆̕ ̋̏̎̓̆̊̎̆̑̉ ̉ ̉̎̒̓́̌̉̑́̎́̓́ ́̐́̑́̓̔̑́ 
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˞̎̉̍̋́ 29 ˞ ̎̉̍̋́ ̎́ ̙̔̒̐̆̎̏ ̓̑́̎̒̐̏̑̓̉̑́̎̉ ̍̏̑̒̋̉ ̏̑̄́̎̉̈̍̉ ̃ ̋̏̎̓̑̏̌̉̑́̎́ ̒̑̆̅́ 
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ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʥ ʩʪʨʝʩ ʧʨʠ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ: ʧʠʣʦʪʥʦ 

ʧʨʦʫʯʚʘʥʝ (2024ï2025 ʛ.) 

ʜ-ʨ ɸ. ʈʫʩʝʚʘĭ, ʜʦʮ. ʇ. ʇʝʪʢʦʚʘĮ, ʂ. ʂʘʥʜʠʣʘʨʦʚį 

ĭʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ 

Įʀʥʩʪʠʪʫʪ ʧʦ ʧʩʠʭʦʣʦʛʠʷ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 

įʄʝʜʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ Ăʂʘʥʜʠʣʘʨʦʚñ 

ɸʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʝʢʩʧʝʜʠʮʠʠ ʠʟʣʘʛʘʪ ʫʯʘʩʪʥʠʮʠʪʝ ʥʘ ʢʦʤʧʣʝʢʩʥʠ ʩʪʨʝʩʦʚʠ 

ʬʘʢʪʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʦʣʘʮʠʷ, ʝʢʩʪʨʝʤʥʠ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ, ʥʘʨʫʰʝʥʠ 

ʮʠʨʢʘʜʥʠ ʨʠʪʤʠ ʠ ʚʠʩʦʢʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ. ʅʘʩʪʦʷʱʦʪʦ ʧʠʣʦʪʥʦ 

ʧʨʦʫʯʚʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩ 

ʧʨʠ ʙʲʣʛʘʨʩʢʠ ʫʯʘʩʪʥʠʮʠ ʯʨʝʟ ʢʦʤʙʠʥʠʨʘʥʘ ʦʮʝʥʢʘ ʥʘ ʝʥʜʦʢʨʠʥʥʠ, 

ʤʝʪʘʙʦʣʠʪʥʠ ʠ ʧʩʠʭʦʣʦʛʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʠ ʠ ʩʣʝʜ ʝʢʩʧʝʜʠʮʠʷʪʘ. 

ɹʠʦʤʘʨʢʝʨʠʪʝ ʟʘ ʦʩʪʲʨ ʩʪʨʝʩ ʚʢʣʶʯʚʘʪ ʩʝʨʫʤʝʥ ʢʦʨʪʠʟʦʣ ʠ ʧʨʦʣʘʢʪʠʥ, 

ʜʦʢʘʪʦ ʭʨʦʥʠʯʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʩʪʨʝʩʘ ʩʘ ʦʮʝʥʝʥʠ ʯʨʝʟ ʠʥʜʝʢʩʘ HOMA-IR 

(ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ) ʠ ʦʙʱʠʷ ʭʦʣʝʩʪʝʨʦʣ. ʋʯʘʩʪʥʠʮʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ 

ʪʨʠ ʛʨʫʧʠ ʩʧʦʨʝʜ ʨʦʣʷʪʘ ʩʠ ʚ ʝʢʩʧʝʜʠʮʠʷʪʘ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʝʩʪʦʷ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʭʨʦʥʠʯʥʠʷ ʩʪʨʝʩ: ʢʦʨʘʙʝʥ ʝʢʠʧʘʞ, ʣʦʛʠʩʪʠʯʝʥ 

ʧʝʨʩʦʥʘʣ ʠ ʥʘʫʯʝʥ ʩʲʩʪʘʚ. 

ɿʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʩʠʭʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ, ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚʘʣʠʜʠʨʘʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ: ʪʝʩʪ ʟʘ ʨʝʟʠʣʠʘʥʩ, ʩʢʘʣʠ ʟʘ ʜʝʧʨʝʩʠʷ, ʪʨʝʚʦʞʥʦʩʪ ʠ ʩʪʨʝʩ (DASS-

21, Lovibond 1995) ʠ ʢʦʥʪʨʦʣʝʥ ʩʧʠʩʲʢ ʟʘ ʧʩʠʭʦʩʦʤʘʪʠʯʥʠ ʩʠʤʧʪʦʤʠ (Derogatis). 

ʅʘ ʪʘʟʠ ʙʘʟʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

¶ ɽʤʦʮʠʦʥʘʣʥʦ ʩʪʘʙʠʣʥʠ ʩ ʤʠʥʠʤʘʣʥʠ ʩʠʤʧʪʦʤʠ ï 40%; 

¶ ʉ ʨʠʩʢ ʦʪ ʜʝʢʦʤʧʝʥʩʘʮʠʷ, ʩ ʠʟʦʣʠʨʘʥʠ ʥʝʚʨʦʪʠʯʥʠ ʧʨʦʷʚʠ ʠʣʠ 

ʝʧʠʟʦʜʠʯʥʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʢʨʠʟʠ ï 43,3%; 

¶ ɿʥʘʯʠʤʠ ʥʝʚʨʦʪʠʯʥʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʥʘʨʫʰʝʥʠʷ ï 16,7%. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʙʠʦʤʘʨʢʝʨʠʪʝ ʥʘ ʩʪʨʝʩʘ ʪʨʷʙʚʘ ʜʘ ʦʪʯʠʪʘ 

ʧʦʪʝʥʮʠʘʣʥʠ ʩʤʝʩʚʘʱʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʭʨʘʥʠʪʝʣʝʥ ʨʝʞʠʤ, ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʲʥʷ, 

ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʧʨʠʝʤ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠ ʠ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ. ɺʲʧʨʝʢʠ 

ʪʦʚʘ ʩʲʚʧʘʜʝʥʠʝʪʦ ʤʝʞʜʫ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʠ ʧʩʠʭʦʣʦʛʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʧʦʪʚʲʨʞʜʘʚʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʜʘʥʥʠ. 

ɹʲʜʝʱʠʪʝ ʝʪʘʧʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʱʝ ʚʢʣʶʯʚʘʪ ʩʝʨʠʡʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ 

ʢʦʨʪʠʟʦʣ ʚ ʩʣʶʥʢʘ ʢʘʪʦ ʥʝʠʥʚʘʟʠʚʝʥ ʤʝʪʦʜ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ 

ʥʘʙʦʨʘ ʦʪ ʤʝʪʘʙʦʣʠʪʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʪʨʝʥʠʥʛʠ ʟʘ 
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ʨʝʟʠʣʠʘʥʩ ʧʨʝʜʠ ʟʘʤʠʥʘʚʘʥʝ. ʉʣʝʜ ʝʢʩʧʝʜʠʮʠʷʪʘ ʩʝ ʧʨʝʜʚʠʞʜʘ ʠʥʜʠʚʠʜʫʘʣʥʘ 

ʧʩʠʭʦʣʦʛʠʯʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ, ʦʮʝʥʝʥʠ ʢʘʪʦ ʚʠʩʦʢʦʨʠʩʢʦʚʠ. 

ʅʘʩʪʦʷʱʦʪʦ ʧʠʣʦʪʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʜʘʥʥʠ ʟʘ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʘʜʘʧʪʘʮʠʠ ʢʲʤ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ ʠ ʧʦʩʪʘʚʷ ʦʩʥʦʚʘ ʟʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʮʝʣʝʥʘʩʦʯʝʥʠ ʧʨʝʚʘʥʪʠʚʥʠ ʠʥʪʝʨʚʝʥʮʠʠ ʠ ʙʲʜʝʱʠ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʥʘ ʝʢʩʪʨʝʤʥʠʪʝ ʩʨʝʜʠ. 

ʂʣʶʯʦʚʠ ʘʢʮʝʥʪʠ: 

1. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʥʘ ʢʦʨʪʠʟʦʣ ʧʨʠ 68% ʦʪ ʝʢʠʧʘʞʘ, 

61,5% ʦʪ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʠ 68,8% ʦʪ ʫʯʝʥʠʪʝ ʩʧʨʷʤʦ ʠʟʭʦʜʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʥʠʪʝ ʦʮʝʥʢʠ, ʦʪʯʠʪʘʱʠ 

ʧʦʚʠʰʝʥ ʚʲʟʧʨʠʝʪ ʩʪʨʝʩ, ʧʩʠʭʠʯʥʦ ʥʘʧʨʝʞʝʥʠʝ ʠ ʧʨʠʟʥʘʮʠ ʥʘ ʜʝʟʘʜʘʧʪʘʮʠʷ 

2. ʇʨʦʣʘʢʪʠʥʲʪ ʧʦʢʘʟʚʘ ʦʛʨʘʥʠʯʝʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʢʘʪʦ ʙʠʦʤʘʨʢʝʨ 

ʧʦʨʘʜʠ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʥʠ ʤʦʜʫʣʘʪʦʨʠ, ʥʦ ʧʦʚʠʰʝʥʠ ʩʪʦʡʥʦʩʪʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ 64% ʦʪ ʝʢʠʧʘʞʘ, 30,8% ʦʪ ʣʦʛʠʩʪʠʮʠʪʝ ʠ 50% ʦʪ ʫʯʝʥʠʪʝ. 

3. ʍʨʦʥʠʯʥʘʪʘ ʭʠʧʝʨʢʦʨʪʠʟʦʣʝʤʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʧʦʚʠʰʝʥ 

ʢʘʨʜʠʦʤʝʪʘʙʦʣʠʪʝʥ ʨʠʩʢ, ʩʲʚʧʘʜʘ ʩ ʫʚʝʣʠʯʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʙʱʠʷ ʭʦʣʝʩʪʝʨʦʣ 

ʧʨʠ 60,4% ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ (60% ʝʢʠʧʘʞ, 50% ʣʦʛʠʩʪʠʢʘ, 68,8% ʫʯʝʥʠ). ʅʘʨʫʰʝʥ 

ʛʣʶʢʦʟʝʥ ʪʦʣʝʨʘʥʩ, ʦʮʝʥʝʥ ʯʨʝʟ HOMA-IR ʠʥʜʝʢʩʘ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʯʝʩʪʦ ʧʨʠ 

ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʢʠʧʘʞʘ (76%), ʩʣʝʜʚʘʥ ʦʪ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ (38,5%) ʠ 

ʫʯʝʥʠʪʝ (25%). 

˞̎̉̍̋́ 30 ̋ ́̂̏̓́ ̎́ ̆̋̉̐́ ̃ ̗̠̍̆̅̉̉̎̒̋̉ 
̋́ ̂̉̎̆̓ ̎ ́ ˎˍˎ 
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ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ɸʥʪʘʨʢʪʠʜʘ 

ʇʨʦʬ. ʄʠʨʦʩʣʘʚ ʎʚʝʪʢʦʚ1, ɺʝʨʞʠʥʠʷ ʎʚʝʪʢʦʚʘ2, ʇʨʦʬ. ʜʥ ɹʦʷʥ ʄʝʜʥʠʢʘʨʦʚ1,ʜ-ʨ 

ʈʦʩʠʮʘ ʅʝʜʝʚʘ2, ʜ-ʨ ɼʘʥʠʝʣʘ ʇʝʪʨʦʚʘ2, ʜ-ʨ ʄʘʨʠʷ ʇʝʥʝʚʘ2  

1ɺɺʄʋ ʅʠʢʦʣʘ ʁ. ɺʘʧʮʘʨʦʚ, 2ʌʦʥʜʘʮʠʷ ʇʨʦʙʠʦʪʠʮʠ 

ɸʨʭʝʙʘʢʪʝʨʠʠʪʝ ʩʘ ʦʪʢʨʠʪʠ ʦʪ ʘʤʝʨʠʢʘʥʩʢʠʷ ʫʯʝʥ ʂʘʨʣ ɺʦʫʩ ʧʨʝʟ 1977 ʛ. 

ʉʧʦʨʝʜ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʩʚʝʜʝʥʠʷ, ʪʝ ʩʘ ʩʝ ʧʦʷʚʠʣʠ ʧʨʝʜʠ ʦʢʦʣʦ 2,7 ʤʠʣʠʘʨʜʘ 

ʛʦʜʠʥʠ. ʉʯʠʪʘ ʩʝ, ʯʝ ʪʝ ʩʘ ʧʲʨʚʠʯʥʘʪʘ ʬʦʨʤʘ ʥʘ ʞʠʚʦʪ ʥʘ ɿʝʤʷʪʘ, ʪ.ʥʘʨ. 

çʧʲʨʚʠʯʥʘ ʩʫʧʘè. ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ ʘʥʘʝʨʦʙʥʠ ʠ ʥʝ ʧʨʦʠʟʚʝʞʜʘʪ ʢʠʩʣʦʨʦʜ. 

ʎʠʘʥʦʙʘʢʪʝʨʠʠʪʝ ʩʝ ʧʦʷʚʷʚʘʪ ʦʢʦʣʦ 200 ʤʣʥ. ʛʦʜʠʥʠ ʩʣʝʜ ʘʨʭʝʙʘʢʪʝʨʠʠʪʝ. ʊʝ 

ʩʘ ʧʲʨʚʠʪʝ ʙʘʢʪʝʨʠʠ ʥʘ ɿʝʤʷʪʘ, ʧʨʦʠʟʚʝʞʜʘʱʠ ʢʠʩʣʦʨʦʜ. ɼʦ ʪʷʭ, ʚ ʟʝʤʥʘʪʘ 

ʘʪʤʦʩʬʝʨʘ ʥʝ ʝ ʠʤʘʣʦ ʢʠʩʣʦʨʦʜ. ʊʝ ʩʲʟʜʘʚʘʪ ʧʲʨʚʘʪʘ ʘʪʤʦʩʬʝʨʘ ʩ ʢʠʩʣʦʨʦʜ, 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʢʦʝʪʦ ʝ ʚʲʟʤʦʞʥʘ ʧʦʷʚʘʪʘ ʥʘ ʬʣʦʨʘ ʠ ʬʘʫʥʘ.  

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʣʝʜ ʦʪ ɸʥʪʘʨʢʪʠʜʘ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʞʠʚʦʪʘ ʥʘ ɿʝʤʷʪʘ. 

ʄʝʪʦʜʠʪʝ ʚʢʣʶʯʚʘʪ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʝʪʘʛʝʥʦʤ ʚ ʧʨʦʙʠ ʦʪ ʘʥʪʘʨʢʪʠʯʝʩʢʠ 

ʣʝʜ, ʚʟʝʪʠ ʦʪ ʶʞʥʠʷ ʟʘʣʠʚ ʥʘ ʦ. ʃʠʚʠʥʛʩʪʲʥ ʧʦ ʚʨʝʤʝ ʥʘ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ 

ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ (2024-2025). ʄʝʪʘʛʝʥʦʤʲʪ ʝ ʛʝʥʝʪʠʯʥʠʷ ʤʘʪʝʨʠʘʣ ʥʘ 

ʢʣʝʪʢʘʪʘ, ʧʦʣʫʯʝʥ ʩʣʝʜ ʥʝʡʥʦʪʦ ʨʘʟʨʫʰʘʚʘʥʝ (ʘʧʦʧʪʦʟʘ). ʇʨʦʙʠʪʝ ʣʝʜ ʩʘ 

ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʯʨʝʟ ʬʠʣʪʨʫʚʘʥʝ ʧʨʝʟ ʙʘʢʪʝʨʠʘʣʝʥ ʬʠʣʪʲʨ. ʆʙʱʘʪʘ ɼʅʂ ʩʝ 

ʠʟʦʣʠʨʘ ʩ ʪʲʨʛʦʚʩʢʠ ʢʠʪ. ʄʝʪʘʛʝʥʦʤʥʠʷʪ ʘʥʘʣʠʟ ʝ ʠʟʚʲʨʰʝʥ ʚ ʛʝʥʝʪʠʯʥʘ 

ʣʘʙʦʨʘʪʦʨʠʷ Novogene, ɻʝʨʤʘʥʠʷ ʯʨʝʟ ʥʦʚʦʛʝʥʝʨʘʮʠʦʥʥʦ ʩʝʢʚʝʥʠʨʘʥʝ (NGS) 

ʥʘ ʘʤʧʣʠʢʦʥʠ, ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʠ ʟʘ ʪʘʢʩʦʥʦʤʠʯʥʠʪʝ ʛʨʫʧʠ ʙʘʢʪʝʨʠʠ (eubacteria) 

ʠ ʘʨʭʝʙʘʢʪʝʨʠʠ (archaea). ʉʣʝʜ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʩʝ ʫʩʪʘʥʦʚʷʪ 

ʦʩʥʦʚʥʠʪʝ ʪʘʢʩʦʥʦʤʠʯʥʠ ʛʨʫʧʠ ʚ ʧʨʦʙʠʪʝ. ɼʨʫʛ ʤʝʪʦʜ ʝ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʤʝʪʘʙʦʣʠʪʠ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚ ʧʨʦʙʠʪʝ ʯʨʝʟ ʪʝʯʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʠ ʛʘʟʦʚʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚ NISER, DAE, ʀʥʜʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʝʪʘʛʝʥʦʤ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʣʝʜ ʧʦʢʘʟʘʭʘ 

ʥʘʣʠʯʠʝ ʥʘ ʤʝʪʘʛʝʥʦʤ ʥʘ ʨʷʜʢʘ ʛʨʫʧʘ ʘʨʭʝʙʘʢʪʝʨʠʠ ʦʪ ʢʣʘʩ Thermoplasmata ʠ 

ʥʘʣʠʯʠʝ ʥʘ ʤʝʪʘʛʝʥʦʤ ʥʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʤʝʪʘʙʦʣʠʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʘʥʪʘʨʢʪʠʯʝʩʢʠʷʪ ʣʝʜ ʝ ʤʥʦʛʦ ʧʦ-ʙʦʛʘʪ ʥʘ ʤʝʪʘʙʦʣʠʪʠ 

ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠ ʚʠʜʦʚʝ ʚʦʜʘ. ʊʝʟʠ ʤʝʪʘʙʦʣʠʪʠ 

ʥʘʤʘʣʷʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʠʜ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʥʪʛʝʥʦʚʠ 

ʣʲʯʠ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʠʥʦʩ ʟʘ ʬʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʙʠʦʣʦʛʠʷ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ 

ʤʝʪʘʛʝʥʦʤ ʥʘ ʘʨʭʝʙʘʢʪʝʨʠʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʣʝʜ ʧʦʢʘʟʚʘ, ʯʝ 

ɸʥʪʘʨʢʪʠʜʘ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʠ ʧʘʟʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʟʘʨʘʞʜʘʥʝʪʦ ʥʘ ʞʠʚʦʪʘ 

ʥʘ ɿʝʤʷʪʘ. ʊʦʟʠ ʢʦʥʪʠʥʝʥʪ ʝ ʩʲʭʨʘʥʠʣ ʛʝʥʝʪʠʯʥʘʪʘ ʧʘʤʝʪ ʟʘ ʧʲʨʚʠʯʥʠʷ ʞʠʚʦʪ 

ʥʘ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʠ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʦʛʘʪʘ ʝʩʪʝʩʪʚʝʥʘ ʙʘʥʢʘ ʟʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʥʘʤʝʨʷʪ ʧʨʠʣʦʞʝʥʠʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʤʝʜʠʮʠʥʘ.
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ʆʪ 70 ʪʦʥʘ ʭʨʘʥʘ ʜʦ ʞʠʚʠ ʚʨʲʟʢʠ ʩ ɸʥʪʘʨʢʪʠʢʘ: 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʪʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʥʘ ɹɸʀ ʩ Kaufland 

ɹʲʣʛʘʨʠʷ 

ʂʨʝʤʝʥʘ ɻʝʦʨʛʠʝʚʘ, KAUFLAND BULGARIA EOOD & Co.KD 

ʆʪ 2022 ʛ. ʥʘʡ-ʛʦʣʷʤʘʪʘ ʨʠʪʝʡʣ ʚʝʨʠʛʘ ʫ ʥʘʩ Kaufland ɹʲʣʛʘʨʠʷ ʝ ʛʦʨʜ 

ʧʘʨʪʥʴʦʨ ʥʘ ɹʲʣʛʘʨʩʢʠʪʝ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʝʢʩʧʝʜʠʮʠʠ. ɽʞʝʛʦʜʥʠʪʝ ʢʘʤʧʘʥʠʠ ʩʝ 

ʨʝʘʣʠʟʠʨʘʪ ʧʦʜ ʤʦʪʦʪʦ Ăɿʘʝʜʥʦ ʩʨʝʱʫ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠñ ʚ ʧʦʜʢʨʝʧʘ ʟʘ 

ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʝʢʩʧʝʜʠʮʠʠ ʚ ɸʥʪʘʨʢʪʠʢʘ ʚ 

ʪʲʨʩʝʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʨʝʰʝʥʠʷ ʚ ʙʦʨʙʘʪʘ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ʊʷ ʝ 

ʩʚʲʨʟʘʥʘ ʩ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ, ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ, ʨʘʟʤʝʨʠʪʝ ʥʘ 

ʛʣʦʙʘʣʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʧʨʦʤʝʥʠʪʝ ʚ ʨʘʩʪʠʪʝʣʥʠʷ ʠ ʞʠʚʦʪʠʥʩʢʠ ʩʚʷʪ, ʢʘʢʪʦ ʠ 

ʧʨʦʤʝʥʠʪʝ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʣʝʜʥʠʮʠʪʝ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ 

ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ (2022-2024) Kaufland ʜʘʨʠ 

ʦʙʱʦ ʥʘʜ 70 ʪʦʥʘ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʜʘ ʦʙʝʟʧʝʯʘʪ ʧʲʪʫʚʘʥʝʪʦ ʠ ʧʨʝʩʪʦʷ ʥʘ 

ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠ ʠ ʝʢʠʧʘʞʘ ʥʘ ʧʦʣʷʨʥʠʷ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ Ăʉʚ. 

ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʜʦ ʦ. ʃʠʚʠʥʛʩʪʲʥ ʠ ʦʙʨʘʪʥʦ. ɼʘʨʝʥʠʝʪʦ ʚʢʣʶʯʚʘ 

ʭʨʘʥʠʪʝʣʥʠ ʩʪʦʢʠ ʠ ʧʨʦʜʫʢʪʠ ʦʪ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʭʨʘʥʠʪʝʣʥʠ ʢʘʪʝʛʦʨʠʠ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ 33-ʪʘʪʘ ɹʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ, 

ʧʘʨʪʥʴʦʨʩʪʚʦʪʦ ʧʨʝʨʘʩʥʘ ʚ ʜʦʧʲʣʥʠʪʝʣʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʧʦʜʢʨʝʧʘ ʠ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʫʙʣʠʯʥʦʩʪʪʘ, 

ʪʘʢʘ ʯʝ ʤʠʩʠʷʪʘ ʥʘ ʨʦʜʥʠʪʝ ʫʯʝʥʠ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʤʘʢʩʠʤʘʣʥʦ ʤʥʦʛʦ ʭʦʨʘ. ɿʘ 

ʧʝʨʠʦʜʘ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʥʘʜ 150 ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʣʘʩʠʯʝʩʢʠ ʠ ʦʥʣʘʡʥ ʤʝʜʠʠ, ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʥʘ ʧʦʜʢʨʝʧʘ ʟʘ 2 ʬʦʪʦʛʨʘʬʩʢʠ ʠʟʣʦʞʙʠ, ʨʝʘʣʠʟʠʨʘʥʠ 

ʥʘ ʢʣʶʯʦʚʠ ʣʦʢʘʮʠʠ - Ăʃʝʜʦʚʝʪʝ ʥʘ ɸʥʪʘʨʢʪʠʢʘñ (ʩ ʘʚʪʦʨ ʄʘʨʠʥʘ ɺʝʣʠʢʦʚʘ), Ăɺ 

ʣʝʜʝʥʘʪʘ ʧʨʝʛʨʲʜʢʘ ʥʘ ɸʥʪʘʨʢʪʠʢʘñ (ʩ ʘʚʪʦʨ ʠʥʞ. ʎʚʝʪʘʥ ʇʘʨʦʚ), ʝʜʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʬʠʣʤ ʩ ʢʘʫʟʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʬʠʣʤʦʚʠʷ ʬʝʩʪʠʚʘʣ Cinelibri (Ăɽʜʥʦ 

ʣʝʜʝʥʦ ʣʷʪʦñ ʩ ʘʚʪʦʨ ʄʘʨʠʷ ʏʝʨʥʝʚʘ), ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʧʨʝʩʢʦʥʬʝʨʝʥʮʠʠ, 

ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʢʥʠʛʠ ʠ ʪʝʤʘʪʠʯʥʠ ʩʨʝʱʠ ʩ ʤʝʜʠʠ ʠ ʰʠʨʦʢʘ ʦʙʱʝʩʪʚʝʥʦʩʪ, 

ʢʘʢʪʦ ʠ ʞʠʚʘ ʚʨʲʟʢʘ ʩ ʯʣʝʥʦʚʝ ʥʘ ʝʢʩʧʝʜʠʮʠʷʪʘ ʦʪ ʙʲʣʛʘʨʩʢʘʪʘ ʙʘʟʘ ʥʘ ʦ. 

ʃʠʚʠʥʛʩʪʲʥ ʩʲʩ ʉʮʝʥʘ Ăʎʝʥʪʨʘʣʥʠ ʭʘʣʠñ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘ Kaufland 

ʧʦʧʫʣʷʨʠʟʠʨʘ ʫʯʝʥʠʪʝ ʚ ɸʥʪʘʨʢʪʠʢʘ ʠ ʪʝʭʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ, ʯʨʝʟ ʫʯʘʩʪʠʝ ʚ 

ʩʲʧʲʪʩʪʚʘʱʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʜʠʡʥʠ, ʥʘʫʯʥʠ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʠ 

ʬʦʨʫʤʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ ʪʝʤʘʪʘ ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ, ʚʢʣ. TEDx, ñɸʣʦ, 

ʂʦʩʤʦʩñ, Innovation Explorer, ʌʝʩʪʠʚʘʣ ʥʘ ʥʘʫʢʘʪʘ, Bulgaria Wants You, CSR 

conference, Green Forum, ɹʘʥʩʢʦ ʬʠʣʤ ʬʝʩʪ ʠ ʜʨ.  

ʇʨʦʝʢʪʲʪ Ăɿʘʝʜʥʦ ʩʨʝʱʫ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠñ, ʦʪʨʘʟʷʚʘʱ ʧʦʜʢʨʝʧʘʪʘ 

ʥʘ Kaufland ɹʲʣʛʘʨʠʷ ʟʘ ɹʲʣʛʘʨʩʢʠʪʝ ʘʥʪʘʨʢʪʠʯʝʩʢʠ ʝʢʩʧʝʜʠʮʠʠ, ʧʝʯʝʣʠ ʨʝʜʠʮʘ 

ʧʨʠʟʥʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʬʦʨʫʤʠ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʘʪʦ ʦʪ 2022 ʛ. ʝ ʥʦʩʠʪʝʣ ʥʘ ʥʘʜ 

20 ʦʪʣʠʯʠʷ ʚ ʢʘʪʝʛʦʨʠʠ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ, CSR, ʧʘʨʪʥʴʦʨʩʪʚʘ ʠ ʧʨʦʝʢʪʠ ʚ ʧʦʣʟʘ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 
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ɽʭʦʪʦ ʥʘ ʣʝʜʘ: ʀʟʢʫʩʪʚʦ, ʟʚʫʢ, ʠʩʪʦʨʠʠ ʠ ʠʥʪʝʨʚʶʪʘ 

ʦʪ ɸʥʪʘʨʢʪʠʢʘ 

ʄʘʨʠʥʘ ɺʝʣʠʢʦʚʘ ð ʧʨʦʛʨʘʤʘ Ăʍʦʨʠʟʦʥʪñ, ɹʲʣʛʘʨʩʢʦʪʦ ʥʘʮʠʦʥʘʣʥʦ ʨʘʜʠʦ (ɹʅʈ) 

ʋʯʘʩʪʠʝʪʦ ʚ 33-ʪʘʪʘ ʙʲʣʛʘʨʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʝʢʩʧʝʜʠʮʠʷ ʚʜʲʭʥʦʚʷʚʘ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʯʝʪʠʨʠ ʘʨʪʠʩʪʠʯʥʠ ʧʨʦʝʢʪʘ, ʢʦʠʪʦ ʦʙʝʜʠʥʷʚʘʪ ʟʚʫʢ, ʦʙʨʘʟ ʠ 

ʨʘʟʢʘʟ. ʊʝ ʧʨʝʚʨʲʱʘʪ ʧʨʝʞʠʚʷʥʦʪʦ ʚ ɸʥʪʘʨʢʪʠʢʘ ʚ ʤʥʦʛʦʧʣʘʩʪʦʚʦ ʧʨʝʞʠʚʷʚʘʥʝ 

ʟʘ ʧʫʙʣʠʢʘʪʘ ï ʧʨʝʞʠʚʷʚʘʥʝ, ʢʦʝʪʦ ʩʲʯʝʪʘʚʘ ʥʘʫʯʥʦ ʧʦʟʥʘʥʠʝ ʩ ʝʤʦʮʠʦʥʘʣʥʘ 

ʜʲʣʙʦʯʠʥʘ ʠ ʚʠʟʫʘʣʥʦ-ʘʢʫʩʪʠʯʥʘ ʧʦʝʟʠʷ. ʎʝʣʪʘ ʥʘ ʯʝʪʠʨʠʪʝ ʧʨʦʝʢʪʘ ʝ ʜʘ 

ʧʨʠʚʣʝʢʘʪ ʦʙʱʝʩʪʚʝʥʦʪʦ ʚʥʠʤʘʥʠʝ ʢʲʤ ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʧʨʠʨʦʜʘʪʘ ʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ɺ ʩʚʷʪ, ʢʦʡʪʦ ʩʝ 

ʧʨʦʤʝʥʷ ʚʩʝ ʧʦ-ʙʲʨʟʦ, ʪʝʟʠ ʘʨʪʠʩʪʠʯʥʠ ʬʦʨʤʠ ʧʨʝʜʣʘʛʘʪ ʥʦʚ ʝʟʠʢ ï 

ʯʫʚʩʪʚʠʪʝʣʝʥ, ʜʦʩʪʲʧʝʥ ʠ ʚʲʟʜʝʡʩʪʚʘʱ ï ʯʨʝʟ ʢʦʡʪʦ ʜʘ ʧʨʝʦʩʤʠʩʣʠʤ ʚʨʲʟʢʘʪʘ 

ʩʠ ʩʲʩ ɿʝʤʷʪʘ. 

1. ɿɺʋʎʀʊɽ ʅɸ ɸʅʊɸʈʂʊʀʂɸ 

ɸʫʜʠʦ ʧʨʦʝʢʪ, ʚ ʢʦʡʪʦ ʘʚʪʝʥʪʠʯʥʠ ʟʚʫʮʠ ʦʪ ʣʝʜʝʥʠʷ ʢʦʥʪʠʥʝʥʪ ï ʚʷʪʲʨ, 

ʣʝʜ, ʧʪʠʮʠ, ʪʠʰʠʥʘ ï ʩʝ ʧʨʝʧʣʠʪʘʪ ʩ ʘʚʪʦʨʩʢʘ ʤʫʟʠʢʘ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʤʠʩʪʠʯʥʦ, 

ʘʤʙʠʝʥʪʥʦ ʧʲʪʝʰʝʩʪʚʠʝ, ʨʘʟʢʨʠʚʘʱʦ ʢʘʢʪʦ ʢʨʘʩʦʪʘʪʘ, ʪʘʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ 

ʪʘʟʠ ʢʨʘʡʥʘ ʪʦʯʢʘ ʥʘ ɿʝʤʷʪʘ. ʇʨʦʝʢʪʲʪ ʢʘʥʠ ʩʣʫʰʘʪʝʣʷ ʜʘ ʧʨʝʞʠʚʝʝ ɸʥʪʘʨʢʪʠʢʘ 

ʥʝ ʩʘʤʦ ʢʘʪʦ ʛʝʦʛʨʘʬʠʷ, ʘ ʢʘʪʦ ʚʲʪʨʝʰʝʥ ʧʝʡʟʘʞ. 

2. ʌʆʊʆʀɿʃʆɾɹɸ Ăɸʅʊɸʈʂʊʀʏɽʉʂʀʊɽ ʍʆʈɸ ï ʉ ɻʈʀɾɸ ɿɸ ɿɽʄʗʊɸñ 

60 ʧʦʨʪʨʝʪʘ ʥʘ ʫʯʝʥʠ ʠ ʫʯʘʩʪʥʠʮʠ ʚ ʝʢʩʧʝʜʠʮʠʷʪʘ, ʟʘʩʥʝʪʠ ʥʘ ʪʝʨʝʥ. 

ʌʦʪʦʛʨʘʬʠʠʪʝ ʨʘʟʢʘʟʚʘʪ ʟʘ ʯʦʚʝʰʢʦʪʦ ʣʠʮʝ ʥʘ ʥʘʫʢʘʪʘ ï ʟʘ ʦʪʜʘʜʝʥʦʩʪʪʘ, 

ʛʨʠʞʘʪʘ ʠ ʫʩʠʣʠʝʪʦ, ʚʣʦʞʝʥʠ ʚ ʠʤʝʪʦ ʥʘ ʟʥʘʥʠʝʪʦ ʠ ʙʲʜʝʱʝʪʦ ʥʘ ʧʣʘʥʝʪʘʪʘ. 

3. ʌʆʊʆʀɿʃʆɾɹɸ Ăʄʆʈʉʂʀʊɽ ɸʅʊɸʈʂʊʀʎʀñ 

36 ʧʦʨʪʨʝʪʘ, ʟʘʩʥʝʪʠ ʥʘ ʙʦʨʜʘ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʢʦʨʘʙ ʅʀʂ 

421. ʊʝʟʠ ʦʙʨʘʟʠ ʫʣʘʚʷʪ ʜʫʭʘ ʥʘ ʤʦʨʩʢʘʪʘ ʥʘʫʢʘ ʠ ʚʩʝʦʪʜʘʡʥʦʩʪʪʘ ʥʘ ʭʦʨʘʪʘ, 

ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʧʦ ʧʲʪʷ ʢʲʤ ʣʝʜʝʥʠʷ ʶʛ. ʇʨʦʝʢʪʲʪ ʥʘʩʲʨʯʘʚʘ ʠʥʪʝʨʝʩ ʢʲʤ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʦʢʝʘʥʘ ʠ ʟʥʘʯʝʥʠʝʪʦ ʠʤ ʟʘ ʦʧʘʟʚʘʥʝʪʦ ʥʘ ɿʝʤʷʪʘ. 

4. ʈɸɼʀʆʇʆʈɽɼʀʎɸ Ăɸʅʊɸʈʂʊʀʏɽʉʂʀʊɽ ʍʆʈɸñ 

24 ʠʥʪʝʨʚʶʪʘ, ʠʟʣʲʯʝʥʠ ʧʦ ʧʨʦʛʨʘʤʘ Ăʍʦʨʠʟʦʥʪñ ʥʘ ɹʅʈ, ʚ ʢʦʠʪʦ ʫʯʝʥʠʪʝ 

ʩʧʦʜʝʣʷʪ ʢʘʢʚʦ ʛʠ ʜʚʠʞʠ, ʢʘʢʚʠ ʥʘʫʯʥʠ ʚʲʧʨʦʩʠ ʛʠ ʚʲʣʥʫʚʘʪ ʠ ʟʘʱʦ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠʤ ʚ ɸʥʪʘʨʢʪʠʢʘ ʩʘ ʦʪ ʛʣʦʙʘʣʥʦ ʟʥʘʯʝʥʠʝ. ʇʦʨʝʜʠʮʘʪʘ ʜʘʚʘ ʛʣʘʩ 

ʥʘ ʟʥʘʥʠʝʪʦ ï ʥʝ ʘʢʘʜʝʤʠʯʥʦ ʠ ʜʠʩʪʘʥʮʠʨʘʥʦ, ʘ ʯʦʚʝʰʢʦ ʠ ʣʠʯʥʦ. 

ʂʣʁʯʦʚʠ ʘʢʮʝʥʪʠ: 
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1. ʏʝʪʠʨʠ ʘʨʪʠʩʪʠʯʥʠ ʧʨʦʝʢʪʘ ʩʘ ʚʜʲʭʥʦʚʝʥʠ ʦʪ ʨʝʘʣʥʦʩʪʠʪʝ ʠ ʭʦʨʘʪʘ ʥʘ 

ɸʥʪʘʨʢʪʠʢʘ 

2. ʉʠʥʪʝʟ ʥʘ ʟʚʫʢ, ʦʙʨʘʟ ʠ ʯʦʚʝʰʢʠ ʛʣʘʩ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʘʪʘ 

ʦʩʲʟʥʘʪʦʩʪ 

3. ʄʦʩʪ ʤʝʞʜʫ ʥʘʫʢʘʪʘ, ʠʟʢʫʩʪʚʦʪʦ ʠ ʦʙʱʝʩʪʚʝʥʦʪʦ ʚʲʦʙʨʘʞʝʥʠʝ. 

 
˞̎̉̍̋́ 31 ̞ ̈̄̌̆̅  ̛̋̍ ̐̌́̎̉̎́̓́ ˟́̎̄̑́ ̉ ̛̖̃̑ ˡ̑̉̈̌̆̎̅ 

 
˞̎̉̍̋́ 32 ̆ ̆̅̎̉̋̏̃̏ ̆̈̆̑̏ ̃ ̑́̊̏̎́ ̎́ ˎ̛̌̄́̑̒̋́̓́ ̘́̎̓́̑̋̓̉̆̒̋́ ̂́̈́ 




