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ʙʦʡʢʘʤʠ 491 

ɸʭʤʝʨʦʚ ɺ.ʆ. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʬʣʶʠʜʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʠʩʪʝʤ 497 

ʉʫʪʷʛʠʥ ɺ.ɺ. ɻʝʡʤʠʬʠʢʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʬʠʨʤʘʭ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ 505 

ɻʘʚʨʠʣʦʚʘ ɸ.ɸ., ʉʦʣʦʚʴʝʚ ɸ.ʀ., ɼʝʥʠʩʦʚʘ ʀ.ʖ. ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʝ ʦʮʝʥʠʚʘʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʵʣʝʚʘʪʦʨʥʦ-

ʤʝʣʴʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʆʆʆ çɾʀʊʆè 518 
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ʎʚʝʪʢʦʚ ɸ.ʉ., ʅʦʚʦʩʝʣʴʩʢʠʡ ɺ.ɻ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʧʦʤʦʱʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ ʩʦʩʪʦʷʥʠʡ 532 

ʃʠʣʠʢʦʚʘ ʆ.ʉ., ʍʨʠʩʪʠʯ ɺ.ʉ. ɼʠʩʮʠʧʣʠʥʘʨʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʪʨʫʜʦʚʦʤ ʧʨʘʚʝ: 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ 538 

ʇʘʥʯʝʥʢʦ ʀ.ɺ., ʐʘʣʘʡʢʠʥ ʈ.ʅ. ɼʦʛʦʚʦʨ ʫʯʘʩʪʠʷ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 547 

ʎʟʫʥ ʉʠʥʚʘʥ ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʯʝʪʚʝʨʦʥʦʛʠʭ ʰʘʛʘʶʱʠʭ ʨʦʙʦʪʦʚ 557 

ʈʫʜʘʷ ɸ.ʉ. ʄʠʨʦʚʳʝ ʤʫʟʳʢʘʣʴʥʦ-ʟʘʧʠʩʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 573 

ɻʦʨʝʣʦʚʘ ʆ.ɺ., ʉʘʬʦʥʦʚʘ ɸ.ɺ. ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʩʢʘʟʢʘ ʥʘ ʫʨʦʢʘʭ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 588 

ɹʘʨʩʝʛʷʥ ʂ.ʈ. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 597 

ʃʠʧʢʘ ɼ.ɺ. ʇʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʬʝʨʝ ʨʝʢʣʘʤʥʳʭ ʦʪʥʦʰʝʥʠʡ 605 

ɹʦʛʦʨʘʜ ʇ.ʃ., ɻʫʩʝʚʘ ʅ.ʖ. ɼʝʩʷʪʴ ʚʦʧʨʦʩʦʚ ʧʦ ʘʜʘʧʪʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʨʝʩʫʨʩʥʦʛʦ ʢʣʘʩʩʘ 612 

ʄʠʟʝʥʢʦ ɼ.ɸ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʘ ʚ ʤʠʨʝ ʠ ʝʛʦ ʤʝʩʪʦ ʚʦ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 627 

ʄʠʟʝʥʢʦ ɼ.ɸ. ɺʦʡʥʘ ʙʨʝʥʜʦʚ, ʢʘʢ ʩʧʦʩʦʙ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ 644 

ʏʞʘʦ ʎʠ ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʨʦʪʦʨʥʦʛʦ ɹʇʃɸ ʜʣʷ ʨʘʩʧʳʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 654 

ɽʚʩʝʝʚ ɺ.ʉ., ɺʦʣʠʥʘ ɸ.ɽ., ɹʫʣʘʪʦʚʘ ʄ.ɺ. ʌʠʙʨʠʥʦʣʠʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʦʩʪʨʦʤ ʠʥʬʘʨʢʪʝ 

ʤʠʦʢʘʨʜʘ 670 

ʌʝʥʴ ɺ.ʇ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʝʪʦʜʦʚ ʨʝʥʦʚʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 687 

ʉʤʠʨʥʦʚʘ ɸ.ɼ., ɺʘʰʫʢʝʚʠʯ ʅ.ɺ., ɻʫʩʝʚ ɸ.ʉ. ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚ ɹʝʣʦʷʨʩʢʦʤ 

ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 695 

ɸʣʠʙʦʝʚ ʉ. ʉ., ɺʘʰʫʢʝʚʠʯ ʅ.ɺ., ɻʫʩʝʚ ɸ.ʉ., ʌʝʜʦʨʦʚ ɸ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ 705 

ɹʝʯʠʥ ɸ.ɸ., ʎʠʥʠʩ ɸ.ɺ. ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʵʢʟʦʩʢʝʣʝʪ ʢʘʢ ʥʦʚʳʡ ʩʧʦʩʦʙ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 714 

ɹʝʯʠʥ ɸ.ɸ., ʎʠʥʠʩ ɸ.ɺ. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ ʩ 

ʦʪʷʛʦʱʝʥʠʝʤ 722 

ʌʝʜʦʨʦʚ ʀ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ çɻʦʣʫʙʦʡ ʦʢʝʘʥè ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ 728 

ɸʨʫʪʶʥʷʥ C.ɸ. ʂ ʚʦʧʨʦʩʫ ʦʙ ʵʣʝʢʪʨʦʥʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ 738 

ɸʙʨʘʘʤʷʥ ɽ.ɿ., ʅʘʞʤʫʪʜʠʥʦʚʘ ʂ.ʄ., ʗʮʢʦʚʘ ʃ.ɸ. ɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʦʩʣʝʨʦʜʦʚʦʡ 

ʧʝʨʠʦʜ 747 

ʂʦʣʝʩʦʚʘ ʊ.ʄ. ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʗʢʫʪʩʢʘ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʈʦʩʩʠʠ 754 

ɻʥʠʣʦʤʝʜʦʚ ɸ.ɼ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʚʦʡʥʦʛʦ ʬʘʩʘʜʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ 768 

ʐʝʧʝʣʠʥ ɻ.ʀ., ɹʘʭʘʪʦʚ ʈ.ʄ. ɸʥʘʣʠʟ ʧʨʦʝʢʪʘ ʤʦʨʩʢʦʛʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʞʠʞʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 776 

ʌʝʥʴ ɺ.ʇ. ʆʧʳʪ ʨʝʥʦʚʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʛʦʨʦʜʘʭ 784 

ʇʦʪʦʧʘʣʴʩʢʠʡ ʉ.ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʦʛʦʚʦʨ 

ʧʦʩʪʘʚʢʠ 797 

ɿʘʚʛʦʨʦʜʥʠʡ ɽ.ʅ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʘʭ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ 811 

ʂʦʟʣʦʚʘ ʖ.ʅ., ʉʝʤʝʥʦʚ ʉ.ɸ. ʇʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʦʨʫʞʠʷ 821 

ʃʳʛʜʝʥʦʚʘ ɼ.ʉ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʨʦʜʠʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 830 

ʐʝʨʩʪʦʙʠʪʦʚ ɸ.ɸ., ʂʘʨʘʙʫʪʦʚʘ ɽ.ɸ. Considering the legal nature of a smart contract 840 
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ɹʦʝʚ ɼ.ɺ., ɻʦʣʦʚʠʥ ʄ.ɸ. ɿʘʱʠʪʘ ʧʨʘʚ ʛʨʘʞʜʘʥʠʥʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ 

çʀʥʪʝʨʥʝʪè 849 

ɹʦʝʚ ɼ.ɺ., ʇʦʜʤʦʢʦʚ ʅ.ʉ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʝʪʠ çʀʥʪʝʨʥʝʪè: ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ 862 

ɻʘʣʴʯʠʥʩʢʘʷ ʃ.ɸ., ʄʝʞʝʥʩʢʘʷ ʄ.ʀ., ʄʫʩʠʝʥʢʦ ʇ.ɺ. ɺʟʘʠʤʦʩʚʷʟʴ ʨʠʪʤʘ ʜʚʠʞʝʥʠʷ ʠ ʜʳʭʘʥʠʷ ʚ 

ʙʝʛʝ ʥʘ ʢʦʨʦʪʢʠʝ ʜʠʩʪʘʥʮʠʠ 870 

ɾʘʙʫʨʘ ʄ.ʆ., ʐʦʩʪʘʢʦʚʩʢʘʷ ɸ.ʉ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʯʥʦʛʦ ʘʥʪʠʮʝʣʣʶʣʠʪʥʦʛʦ 

ʤʘʩʩʘʞʘ ʠ ʝʛʦ ʩʦʯʝʪʘʥʠʷ ʩ ʙʘʥʦʯʥʳʤ ʤʘʩʩʘʞʝʤ 879 

ʃʘʧʪʝʚʘ ɼ.ʉ. ʈʦʣʴ ʪʝʨʨʠʪʦʨʠʡ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 888 

ɻʘʨʤʘʰʦʚʘ ɽ.ʇ., ʄʠʪʫʩ ɸ.ɸ., ʂʫʟʥʝʮʦʚʘ ʄ.ɸ. ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʴ ʜʦ ʥʘʯʘʣʘ ʠ ʚ 

ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 901 

ʄʠʛʫʥʦʚʘ ʂ.ʉ., ɺʝʨʝʤʝʝʥʢʦ ɼ.ɼ., ʅʝʭʦʨʦʰʠʭ ʅ.ɸ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʯʠʪʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʫ ʧʦʜʨʦʩʪʢʦʚ 923 
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ʨʝʯʠ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ 1323 

ʇʦʪʘʧʦʚʘ ɸ.ɺ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 1340 

ɺʠʣʴʛʫʪʘ ʆ.ʌ. ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ ʠ ʝʛʦ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ 1350 

ɸʨʪʝʤʦʚʘ ɸ.ʄ. ɺʣʠʷʥʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʥʘ ʧʨʠʥʷʪʠʝ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 1356 

ɸʙʜʫʣʣʘʝʚ ɼ.ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʠʤʝʨʝ 

ʆʆʆ ʅʇʆ çʌʘʙʨʠʢʘ ʢʨʘʩʦʢè 1372 

ʐʠʨʦʯʠʥʘ ɸ.ʀ., ʇʘʚʣʦʚʘ ɽ.ɺ. ɺʦʩʧʨʠʷʪʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʚ ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ 1378 

ʃʘʟʘʨʝʚ ɼ.ɸ., ʍʘʩʘʥʦʚ ʕ.ɸ. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʡ WI-FI, ʝʸ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 1394 

ʏʘʫʣʠʥ ɸ.ʄ. ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ ʢʘʢ ʙʠʦʤʘʨʢʝʨʳ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 1408 

ʄʘ ʀʤʠʥ, ʊʢʘʣʠʯ ʉ.ʂ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʩʠʤʤʝʪʨʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 

ʚʳʩʰʝʡ ʰʢʦʣʳ 1425 

ɹʦʛʘʪʳʨʝʚ ʉ.ɺ. ʂʦʥʮʝʧʮʠʷ ʜʦʧʨʝʩʪʫʧʥʦʩʪʠ 1435 

ɺʘʛʘʧʦʚʘ ʊ.ɸ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 1455 
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ʃʳʥʦʚ ɸ.ɸ. ʂ ʚʦʧʨʦʩʫ ʦʙ ʦʮʝʥʦʯʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ 1464 

ʂʦʩʦʨʫʢʦʚ ɸ.ɽ., ʅʠʢʫʣʠʥʘ ʉ.ʀ. ʈʘʟʨʘʙʦʪʢʘ ʙʠʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʝʭʘʥʦʧʣʝʪʠʟʤʦʛʨʘʬʠʠ ʩ 

ʤʘʛʥʠʪʥʳʤ ʜʘʪʯʠʢʦʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 1473 

ɻʣʫʤʦʚʘ ʄ.ʅ. ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ï ʨʝʛʠʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʸʞʥʦʛʦ ʪʫʨʠʟʤʘ 1489 

ʄʘʨʪʳʥʦʚ ɼ.ʂ. ʋʯʘʩʪʠʝ ʣʝʧʪʠʥʘ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 1498 

ɸʥʪʦʥʦʚ ɸ.ɼ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʤʦʩʪʠ ʠ ʚʥʝʩʝʥʠʷ ʚ 

ʨʦʩʩʠʡʩʢʦʤ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ 1518 

ʆʨʘʟʘʣʳʝʚʘ ɸ.ʄ., ʉʘʭʘʪʥʠʷʟʦʚ ʄ., ɼʦʚʣʝʪʦʚʘ ɼ., ʈʝʜʞʝʧʦʚʘ ɸ., ʇʣʝʩʢʘʥʦʚʩʢʘʷ ʉ.ɸ. ʇʘʨʘʤʝʪʨʳ 

ʵʢʩʢʘʚʘʮʠʠ ʜʠʩʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʠ ʢʦʤʧʣʝʢʩʘ ʛʘʥʛʣʠʦʟʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʧʝʨʚʠʯʥʦʡ 

ʦʪʢʨʳʪʦʫʛʦʣʴʥʦʡ ʛʣʘʫʢʦʤʝ 1530 

ʃʫ ʍʫʥʶʥ ʂʠʪʘʡʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʫʭʥʷ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʋʭʘʥʴ 1537 

ʅʶ ʗ., ʊʢʘʣʠʯ ʉ.ʂ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 1544 

ʀʚʘʥʦʚ ʂ.ɺ. ʌʫʥʢʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʪʝʦʨʠʷʭ ʄʘʨʢʩʘ, ɺʝʙʣʝʥʘ, ʐʫʤʧʝʪʝʨʘ 1558 

ʌʠʣʠʧʧʦʚʘ ɺ.ʀ. ɹʝʛʩʪʚʦ ʢʘʧʠʪʘʣʘ ʠʟ ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 1563 

ʀʚʘʥʦʚ ʂ.ɺ. ʕʢʦʥʦʤʠʢʘ ʀʥʜʦʥʝʟʠʠ ʠ ʚʣʠʷʥʠʝ ʣʦʢʜʘʫʥʘ ʥʘ ʝʝ ʨʘʟʚʠʪʠʝ 1571 

ʀʚʘʥʦʚ ʂ.ɺ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ 1577 

ʉʠʣʠʥ ɽ.ɸ., ɽʤʯʝʥʢʦ ʉ.ɺ., ʉʦʤʧʦʣʴʮʝʚʘ ɸ.ɸ. ɻʠʙʨʠʜʥʘʷ ʣʘʟʝʨʥʘʷ ʩʚʘʨʢʘ 1583 

ʇʦʥʦʤʘʨʝʚ ɸ.ɺ., ɿʫʙ ʖ.ɺ. ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ 1589 

ɻʨʠʥʴ ɺ.ʉ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ: ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʟʘʱʠʪʳ ʧʨʘʚ 1599 

ɻʨʠʥʴ ɺ.ʉ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ: ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʟʘʢʦʥʦʚ 1607 

ɻʨʠʥʴ ɺ.ʉ. ɸʥʘʣʠʟ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ 1616 

ʀʚʘʥʦʚ ʂ.ɺ. ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʢʠ ɸʚʩʪʨʘʣʠʠ ʠ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ 1621 

ʀʚʘʥʦʚ ʂ.ɺ. ʂʦʨʨʝʣʷʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘ ʬʠʥʘʥʩʦʚʳʭ 

ʨʳʥʢʘʭ 1627 

ʉʠʥʢʠʥ ɸ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʳʣʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 1636 

ʇʨʦʢʦʧʘʡʣʦ ɸ.ɸ. ʎʝʣʝʚʦʡ ʬʠʰʠʥʛ 1645 

ʇʨʦʢʦʧʘʡʣʦ ɸ.ɸ. ɸʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʝ ʬʠʰʠʥʛʦʚʳʝ 

ʘʪʘʢʠ 1651 

ʂʘʤʙʫʣʦʚ ɼ.ɸ. ʋʛʨʦʟʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 1656 

ʂʘʤʙʫʣʦʚ ɼ.ɸ. ɸʪʘʢʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ 1662 

ʂʘʤʙʫʣʦʚ ɼ.ɸ. ʈʝʰʝʥʠʷ ʜʣʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 1669 

ɿʘʡʮʝʚ ɸ.ʀ. ʕʪʥʦʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʬʣʠʢʪʳ ʚ ʖʛʦʩʣʘʚʠʠ ʚ XX ʚʝʢʝ 1676 

ʐʫʣʴʤʘʥ ɺ.ɼ., ʐʘʙʘʥʦʚ ɺ.ɺ., ʉʫʭʦʚ ʇ.ɸ., ʏʫʥʠʭʠʥ ɸ.ʆ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤʘʪʦʚ 

ʩʝʨʠʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ JSON, XML, CBOR ʠ GPB 1686 

ʉʫʩʣʦʥʦʚ ɽ.ɺ., ʉʠʣʠʥ ɽ.ɸ., ɽʤʯʝʥʢʦ ʉ.ɺ., ʉʦʤʧʦʣʴʮʝʚʘ ɸ.ɸ. ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʩʚʘʨʱʠʢʘ 1697 

ɾʘʨʠʢʦʚ ɽ.ɸ. ʇʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ 1704 

ʂʦʙʝʡ ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʘ LYSO ʚ GEANT4 1714 

ʗʥ ʂʫʥʴ ʂʫʣʠʥʘʨʥʦʝ ʠʩʢʫʩʩʪʚʦ: ʐʝʥʴʩʠ, ʂʠʪʘʡ. ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʪʫʨʠʩʪʦʚ ʠʟ ʈʦʩʩʠʠ 1721 

ʄʘʛʣʠʥʦʚʘ ʊ.ɻ. ɺʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʥʘ ʨʦʩʪ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʦʩʩʠʠ 1730 

ɹʦʣʴʰʫʥʦʚ ɽ.ɻ., ʇʫʪʠʣʦʚ ɸ.ʆ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʢʨʳʪʠʷ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ ʚ 

ʩʬʝʨʝ ʥʝʟʘʢʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ 1738 
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ʌʨʦʣʦʚ ɺ.ʆ. ɸʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʤʝʪʦʜʘʤʠ ʘʪʦʤʥʦ ï ʟʦʥʜʦʚʦʡ 

ʪʦʤʦʛʨʘʬʠʠ 1746 

ʌʨʦʣʦʚ ɺ.ʆ. ʆʧʳʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʬʝʨʨʠʪʥʦ ï ʤʘʨʪʝʥʩʠʪʥʳʭ 

ʩʪʘʣʝʡ ʦʪ ʨʝʘʢʪʦʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 1757 

ʉʘʨʳʯʝʚʘ ʖ.ʖ., ʃʠʧʘʪʦʚʘ ʉ.ɽ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ API 1779 

ʉʘʙʘʰʥʶʢ ʃ.ɸ. ʇʦʜʩʫʜʥʦʩʪʴ ʩʧʦʨʪʠʚʥʳʭ ʩʧʦʨʦʚ 1789 

ʄʘʛʣʠʥʦʚʘ ʊ.ɻ. ʇʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʂʠʪʘʷ ʚ ʵʢʦʥʦʤʠʢʫ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ 1799 

ʇʨʦʢʦʧʘʡʣʦ ɸ.ɸ. ɸʥʘʣʠʟ ʬʠʰʠʥʛʦʚʳʭ ʘʪʘʢ 1808 
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ɻʨʫʜʘʥʦʚʘ ɸ.ɸ., ɻʨʫʜʘʥʦʚ ʅ.ɸ. ʆʙʟʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 1830 

ʈʦʞʢʦʚ ʅ.ɸ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʩʝʛʤʝʥʪʝ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʳʥʢʘ ʂʅʈ 1850 
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ʇʦʥʦʤʘʨʝʚ ɸ.ɺ., ɹʘʟʘʝʚʘ ɸ.ʉ. ʇʨʦʙʣʝʤʳ ʩʪʘʥʦʚʣʝʥʠʷ ʶʚʝʥʘʣʴʥʦʛʦ ʧʨʘʚʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ 1866 

ʊʫʤʘʥʦʚʘ ɸ.ɸ., ʇʫʪʠʣʦʚ ɸ.ʆ. ʏʠʩʣʦ ɻʨʵʤʘ 1873 

ʄʦʣʯʘʥʦʚ ʇ.ɺ. ʉʨʘʚʥʝʥʠʝ ʰʪʘʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ Moodle ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʨʝʥʘʞʝʨʘ 1881 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʠʚʝʣʦ ʢ ʦʯʝʥʴ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʠ ʤʥʦʛʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʤʝʶʪ ʦʯʝʥʴ 

ʩʪʘʙʠʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʮʝʥʘʨʠʷʭ, ʥʦ ʤʝʪʦʜʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʨʝʜʘʭ ʚʩʝ ʝʱʝ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. ʇʨʦʙʣʝʤʘ ʥʝʪʦʯʥʦʛʦ ʠʣʠ ʜʘʞʝ ʥʝʦʙʥʘʨʫʞʝʥʠʷ, 

ʚʳʟʚʘʥʥʘʷ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʤʠ ʧʠʢʩʝʣʷʤʠ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʮʝʣʝʡ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʮʝʣʝʡ ʚ ʨʝʘʣʴʥʳʭ 

ʩʣʦʞʥʳʭ ʩʨʝʜʘʭ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʮʝʣʝʡ, 

ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʧʨʝʜʣʦʞʠʣʠ ʤʥʦʛʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʨʪʳ ʧʨʠʟʥʘʢʦʚ[1], 

mailto:aliksandal@gmail.com
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ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʧʦʣʝʡ ʩ ʧʦʤʦʱʴʶ Dilated 

Convolution[2] ʠ ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʭ ʦʙʨʘʟʮʦʚ[3] ʠ ʪ.ʜ. 

ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʮʝʥʘʨʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ɹʇʃɸ ʩ 

ʚʦʟʜʫʭʘ, ʦʙʲʝʢʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʵʪʠʭ ʩʮʝʥʘʨʠʷʭ ʦʙʳʯʥʦ ʥʝʙʦʣʴʰʠʝ, ʠ 

ʧʦʵʪʦʤʫ ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʥʝ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʩʦʭʨʘʥʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʯʝʪʢʦʩʪʴ, ʘ ʟʘʪʝʤ ʫʣʫʯʰʘʝʪ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʯʘʩʪʷʤ 

ʧʦʩʣʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʨʘʥʝʝ 

ʫʧʦʤʷʥʫʪʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ. 

Annotation 

In the last few decades, improvements in various theoretical frameworks have 

led to very rapid developments in the field of machine vision systems, and many 

neural networks for recognition have very stable recognition accuracy in ad hoc 

scenarios, but monitoring methods in more complex environments still need further 

improvement. The problem of inaccurate or even non-detection caused by too small 

pixels of recognized targets in images is a big challenge for further research in target 

recognition and tracking in real-world complex environments. 

In order to improve the recognition accuracy of small-scale targets, many 

scientists have proposed many very effective methods, such as using multiscale 

feature map detection, obtaining more perceived fields with Dilated Convolution 

and learning with multiscale samples, etc. However, in some scenarios, such as aerial 

drone images, the recognition objects in these scenarios are usually small, and 

therefore these algorithms do not have good recognition accuracy In this paper, we 

propose an interpolation method that enlarges the image and maintains appropriate 

sharpness, and then improves recognition of small objects by processing the image 

piece by piece after the size increase. This method can be combined with the 

previously mentioned algorithms to further improve the recognition of small objects. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

          Keywords: deep learning, neural networks, computer vision systems, object 

recognition, interpolation algorithm. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʧʦʟʥʘʶʱʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʳʙʨʘʥʘ ʩʝʪʴ 

YOLO-V3, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʯʝʪʢʦʩʪʠ ʘʣʛʦʨʠʪʤʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʣʦʞʝʥʦ ʫʣʫʯʰʝʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʧʫʣʷʨʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʠʥʪʝʨʧʦʣʷʮʠʠ. ʅʘʢʦʥʝʮ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʢ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ YOLO-V3[4] ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʝʣʝʡ, ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ. 

1 ɸʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʯʸʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʝ  

ɺ ʧʨʦʮʝʩʩʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʤ ʪʦʯʢʘʤ ʧʠʢʩʝʣʝʡ ʥʘʧʨʷʤʫʶ; ʥʘʧʨʠʤʝʨ, 

ʫʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʧʠʢʩʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ 

ʥʘʧʨʷʤʫʶ, ʠ ʠʭ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʥʠʢʘʝʪ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʧʫʣʷʨʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʙʠʣʠʥʝʡʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʠ ʙʠʢʫʙʠʯʝʩʢʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ[5]. 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ: ʕʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʤʝʪʦʜ 

ʠʥʪʝʨʧʦʣʷʮʠʠ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʚʳʯʠʩʣʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʠʩʢʦʤʦʤʫ ʧʠʢʩʝʣʶ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʛʨʘʜʘʮʠʷ ʩʝʨʦʛʦ ʮʚʝʪʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ʠʩʢʦʤʦʛʦ ʧʠʢʩʝʣʷ ʠʟ 

ʯʝʪʳʨʝʭ ʩʦʩʝʜʥʠʭ ʧʠʢʩʝʣʝʡ ʠʩʢʦʤʦʛʦ ʧʠʢʩʝʣʷ. 

ɹʠʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ: ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʯʝʪʳʨʝʭ 

ʩʦʩʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʝʡ ʪʦʯʢʠ ʧʦʩʣʝ ʪʨʝʭ ʚʳʯʠʩʣʝʥʠʡ ʣʠʥʝʡʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʜʚʫʭ ʚʳʯʠʩʣʝʥʠʡ ʣʠʥʝʡʥʦʡ 
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ʠʥʪʝʨʧʦʣʷʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ X, ʘ ʟʘʪʝʤ ʦʜʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ Y. 

ɹʠʢʫʙʠʯʝʩʢʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ: ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ f ʚ 

ʪʦʯʢʝ (x,y) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚʟʚʝʰʝʥʥʳʤ ʩʨʝʜʥʠʤ ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ 

ʙʣʠʞʘʡʰʠʭ ʚʳʙʦʨʦʯʥʳʭ ʪʦʯʝʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʧʦʣʠʥʦʤʠʘʣʴʥʦ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʝ ʢʫʙʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 

ʧʦ ʦʜʥʦʡ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ʈʠʩ 1. ʇʦʧʫʣʷʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʯʘʩʪʦ ʠʤʝʶʪ ʭʦʨʦʰʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʦʛʜʘ ʫʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ. 

ʆʜʥʘʢʦ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ɹʇʃɸ ʩ ʚʦʟʜʫʭʘ, 

ʦʙʲʝʢʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʘʣʝʥʴʢʠʝ, ʠ ʝʩʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ ʜʚʫʭ 

ʨʘʟ, ʵʪʦ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 3-4 

ʨʘʟʘ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ[6]. 

ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 

ʠʩʭʦʜʥʳʤʠ ʧʠʢʩʝʣʷʤʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ, ʧʦʭʦʞʠʡ ʥʘ 

ʩʚʝʨʪʦʯʥʳʝ ʬʠʣʴʪʨ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʣʝʝ ʯʝʪʢʠʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʧʠʢʩʝʣʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩ 

ʩʦʩʝʜʥʠʤʠ ʧʠʢʩʝʣʷʤʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʣʫʯʰʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʘ. 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɼʦʧʫʩʪʠʤ, ʯʪʦ A - ʤʘʪʨʠʮʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ B - ʬʠʣʴʪʨ ʘʣʛʦʨʠʪʤʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʫʚʝʣʠʯʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ 4 ʨʘʟʘ, ʪʦ ʨʘʟʤʝʨ 
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ʤʘʪʨʠʮʳ B ʨʘʚʝʥ 4*4. ʇʦʩʪʨʦʠʚ ʤʘʪʨʠʮʫ B ʠ ʧʝʨʝʤʥʦʞʠʚ ʝʝ ʩ ʤʘʪʨʠʮʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ A, ʧʦʣʫʯʠʤ ʫʚʝʣʠʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʠʟʦʙʨʘʞʝʥʠʷ[7]. 

ὄ  

ὦ ὦ
ὦ ὦ

ὦ ὦ
ὦ ὦ

ὦ ὦ
ὦ ὦ

ὦ ὦ
ὦ ὦ

 

ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ὥ Ὥ ρȟςȟȣȟὔȠὮ ρȟςȟȣȟὓ  ʚ ʤʘʪʨʠʮʝ 

ʠʟʦʙʨʘʞʝʥʠʷ A ʩ ʨʘʟʨʝʰʝʥʠʝʤ N * M ʧʦʩʪʨʦʡʪʝ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʬʠʣʴʪʨ. 

ʉʥʘʯʘʣʘ ʧʫʩʪʴ ὦ  = 1; 

ὃȟ

ὥȟ ὥȟ ὥȟ ὥȟ
ὥ ȟ ὥ ȟ ὥ ȟ ὥ ȟ

ὥ ȟ ὥ ȟ ὥ ȟ ὥ ȟ

ὥ ȟ ὥ ȟ ὥ ȟ ὥ ȟ

 

ɿʘʪʝʤ ʩʨʘʚʥʠʤ ʵʣʝʤʝʥʪʳ ὥȟ ό Ὥ ȟὺ Ὦ ʠ ὥȟ ʚ ʤʘʪʨʠʮʝ  ὃȟ . ɽʩʣʠ 

ὥȟ < ὥȟ, ʪʦ ʵʣʝʤʝʥʪ ὦȟ ʚ ʤʘʪʨʠʮʝ ʬʠʣʴʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʟʠʮʠʠ ὥȟ, 

ʨʘʚʝʥὦȟ ρ ύᶻ
ȟ ȟ

ȟ
ὶὥὲὨρ  ʛʜʝ: rand (1) ʚ ʬʦʨʤʫʣʝ - ʵʪʦ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʘʫʩʩʘ ʥʘ ʠʥʪʝʨʚʘʣʝ [0,1],w - 

ʢʦʥʩʪʘʥʪʘ,ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0,01. ɽʩʣʠ ὥȟ > ὥȟ, ʪʦ 

ʵʣʝʤʝʥʪὦȟ ρ ύᶻ
ȟ ȟ

ȟ
ὶὥὲὨρ ; ɽʩʣʠ ὥȟ = ὥȟ, ʪʦ ʵʣʝʤʝʥʪ ὦȟ

ρ; 

ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʣʠʥʫ ʠ ʰʠʨʠʥʫ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 4 ʨʘʟʘ, ʥʦ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʷʝʪ ʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

A ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʩʝʨʠʠ ʤʘʪʨʠʮ ʬʠʣʴʪʨʦʚ B ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʦʦʯʝʨʝʜʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʠʭ ʥʘ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ A. 

ɺ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʧʫʩʪʴ ʤʘʪʨʠʮʘ A ʦʙʦʟʥʘʯʘʝʪ ʤʘʪʨʠʮʫ ʧʠʢʩʝʣʝʡ 

ʯʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ὃ

ρσπρφτψψ ρψς
ρχσρρφρχρρτχ
ρπρωφ ρσψρυυ
φχ υρ τσ ωω
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ʛʜʝ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʦʪ 0 ʜʦ 255. ɿʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ 125 ʚ ʢʘʯʝʩʪʚʝ ὥȟ, 

ʧʦʩʪʨʦʡʪʝ ʤʘʪʨʠʮʫ B, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

ὄ

ρ ρȢπτπȢωχρȢπφ
ρȢπυπȢωψρȢπτρȢπς
πȢωψπȢωχρȢπρρȢπσ
πȢωυπȢωφπȢωφπȢωψ

 

ʋʤʥʦʞʴʪʝ ʧʦʣʫʯʝʥʥʫʶ ʚ ʵʪʦʡ ʪʦʯʢʝ ʤʘʪʨʠʮʫ B ʥʘ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ὥȟ , 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʪʨʠʮʫ ʠʥʪʝʨʧʦʣʷʮʠʠ; 

ὥȟ ὄz

ρσπρσυρςφρσψ
ρσχρςχρσυρσσ
ρςχρςφρσρρστ
ρςτρςυρςυρςχ

 

ʇʨʠʤʝʥʷʷ ʨʘʩʰʠʨʝʥʠʝ ʧʠʢʩʝʣʝʡ ʢ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʶ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʯʝʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

2 ʈʝʟʫʣʴʪʘʪ  

ʂʦʛʜʘ ʤʳ ʧʦʣʫʯʘʝʤ ʫʚʝʣʠʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨ 

ʠʟʦʙʨʘʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ, ʝʩʣʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʦʙʥʘʨʫʞʝʥʠʝ 

ʩʝʪʠ ʥʘʧʨʷʤʫʶ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʜʣʝʥʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʠʣʠ ʥʝ 

ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʝ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʤʳ ʨʘʟʜʝʣʷʝʤ ʫʚʝʣʠʯʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 16 ʙʣʦʢʦʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʪʜʝʣʴʥʦ. YOLO-V3 ʚʳʙʨʘʥ ʜʣʷ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 
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ʈʠʩ 2. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ ʚʭʦʜʘ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ 

YOLO-V3 ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

ʈʠʩ 3. ʈʝʟʫʣʴʪʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʦʛʜʘ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʫʚʝʣʠʯʝʥ, ʤʥʦʛʠʝ 

ʦʙʲʝʢʪʳ ʥʝ ʨʘʩʧʦʟʥʘʶʪʩʷ ʠʟ-ʟʘ ʠʭ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ. ɼʘʣʝʝ ʤʳ ʧʦʜʝʣʠʣʠ 
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ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ ʧʦ ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠ 

ʤʘʩʰʪʘʙ, ʘ ʟʘʪʝʤ ʚʚʝʣʠ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ YOLO-V3 ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

  

                             (a)                                                         (b) 

  

                             (c)                                                         (d) 

ʈʠʩ 4. (ʘ) ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩ ʩʚʝʨʪʦʯʥʳʤ ʬʠʣʴʪʨʦʤ (b) ʨʝʟʫʣʴʪʘʪ 

ʙʠʢʫʙʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ (c) ʨʝʟʫʣʴʪʘʪ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ (d) 

ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʧʦʣʷʮʠʠ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʘʣʛʦʨʠʪʤʦʤ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʝ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʟʥʘʥʦ, ʚ ʪʦ 
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ʚʨʝʤʷ ʢʘʢ ʥʘʰ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʧʦʩʦʙʝʥ ʩʦʭʨʘʥʠʪʴ ʙʦʣʴʰʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʟʥʘʢʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

3 ɿʘʢʣʶʯʝʥʠʝ  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʥʘʨʫʞʝʥʠʷ YOLO-V3, ʥʘʰ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʝʪ ʚʩʝʭ ʣʶʜʝʡ ʠ ʘʚʪʦʤʦʙʠʣʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʠʤʝʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʯʝʤ ʜʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠ ʥʝ 

ʧʨʦʧʫʩʢʘʝʪ ʥʠ ʦʜʥʦʡ ʦʙʲʝʢʪʘ, ʥʦ ʝʩʣʠ ʦʥ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʝʘʣʴʥʳʭ 

ʩʮʝʥʘʨʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʪʦʯʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʦʨʦʪʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ, 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʨʠʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʦʨʦʪʦʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʠ ʚʦʧʨʦʩʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚ ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʚ ʩʬʝʨʝ 

ʵʢʦʥʦʤʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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Annotation 

The article examines some of the problems of combating crimes related to the 

circulation of electronic means of payment, raises the question of the need for a more 

thorough study of the criminological characteristics of crimes related to the 

circulation of electronic means of payment, analyzes the international experience 

and issues of interaction between states in the fight against crimes in the economic 

sphere using electronic technologies. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʪʝʞ, ʦʙʦʨʦʪ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʣʘʪʝʞʘ, 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ 

Keywords: payment, turnover, electronic means of payment, cybercrime, 

crime prevention 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʮʝʩʩʳ ʵʣʝʢʪʨʦʥʠʟʘʮʠʠ ʠʜʫʪ ʧʦʣʥʳʤ ʭʦʜʦʤ. 

ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʝʨʝʭʦʜʷʪ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʩʨʝʜʫ, ʨʘʟʚʠʚʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ 

ʦʙʦʨʦʪ ʪʦʚʘʨʦʚ, ʤʥʦʛʠʝ ʫʩʣʫʛʠ ʧʝʨʝʭʦʜʷʪ ʚ ʨʝʞʠʤ on-line. ɹʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʦʪʘ ʧʦʣʫʯʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʦʚʦʛʦ ʧʝʨʝʭʦʜʘ 

ʣʶʜʝʡ ʥʘ ʫʜʘʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ Covid-19. ʄʝʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʤʳʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʦʨʦʪʘ 

ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, ʧʦʚʩʝʤʝʩʪʥʦ ʣʶʜʠ ʩʪʘʨʘʣʠʩʴ ʦʧʣʘʯʠʚʘʪʴ ʧʦʢʫʧʢʠ, ʧʨʦʝʟʜ ʚ 

ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʨʦʯʠʝ ʫʩʣʫʛʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ: 

ʧʣʘʪʝʞʥʳʭ ʢʘʨʪ, ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʨʝʚʦʜʦʚ, ʧʣʘʪʝʞʥʳʭ ʧʦʨʫʯʝʥʠʡ. 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʠʨʝ ʠʟʤʝʥʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʩʬʝʨʫ ʫʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʟʘʢʦʥʦʤ ʦʪʥʦʰʝʥʠʡ, ʥʦ ʠ ʤʠʨ ʢʨʠʤʠʥʘʣʘ, ʢʦʪʦʨʳʡ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʙʱʝʩʪʚʝ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʨʝʘʛʠʨʫʝʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴ. ʊʘʢ ʙʳʣʦ ʠ ʚ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʢʦʛʜʘ 

ʤʦʰʝʥʥʠʢʠ ʨʘʟʚʝʨʥʫʣʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʥʠʟʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʦ ʤʝʪʦʜʘʭ ʨʘʙʦʪʳ ʩ ʙʘʥʢʦʤʘʪʘʤʠ ʠ ʧʣʘʪʝʞʥʳʤʠ ʢʘʨʪʘʤʠ, ʪʘʢ 
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ʧʨʦʠʩʭʦʜʠʪ ʠ ʩʝʛʦʜʥʷ, ʢʦʛʜʘ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʦʚʳʤ ʚʠʜʘʤ 

ʧʨʝʩʪʫʧʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʧʦʟʜʘʣʳʤʠ. 

ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ ʧʦʤʦʛʘʶʪ ʢʨʠʤʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʳʤ, ʯʪʦ ʷʚʥʦ ʜʝʤʦʥʩʪʠʨʠʨʫʝʪ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʩ ʥʦʨʤʦʡ ʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʥʝʧʨʘʚʦʤʝʨʥʦʤʫ ʦʙʦʨʦʪʫ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʝʡ, ʟʘʢʨʝʧʣʝʥʥʦʡ 

ʩʪ. 187 ʋʂ ʈʌ. ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʦʣʥʦʮʝʥʥʳʭ ʢʨʠʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʩʦʩʪʘʚʫ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ ʚ 2015 ʛʦʜʫ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʦʜʥʘʢʦ ʥʝʪ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʘʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʙʦ ʥʝʪ ʚʦʚʩʝ, ʣʠʙʦ ʠʭ 

ʢʨʘʡʥʝ ʤʘʣʦ. ʕʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʦʧʨʦʩʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʧʨʘʚʦʤʝʨʥʳʤ ʦʙʦʨʦʪʦʤ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʳ ʦʙ ʦʭʨʘʥʝ ʪʘʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʚʳʟʚʘʥʘ ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʨʘʟʚʠʪʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ.  

ɺʘʞʥʳʤ ʰʘʛʦʤ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʨʤʳ ʦʙ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʦʙʦʨʦʪ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʝʡ ʩʪʘʣʘ ʉʪʨʘʪʝʛʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʷʣʠ ʧʦʣʦʞʝʥʠʷ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʝʩʪʫʧʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʜʦʩʪʠʞʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ [1].  

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʬʝʨʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʟʚʘʥʳ ʫʢʨʝʧʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʩʝʭ ʝʝ ʠʥʩʪʠʪʫʪʦʚ.  
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ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ 

ʟʘʱʠʪʘ ʧʣʘʪʝʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ɼʦʢʪʨʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʤʘʩʰʪʘʙʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʝʞʝʛʦʜʥʦ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʪʘʢʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʠʤʝʥʥʦ ʥʘ ʢʨʝʜʠʪʥʦ-ʬʠʥʘʥʩʦʚʫʶ ʦʪʨʘʩʣʴ 

ʵʢʦʥʦʤʠʢʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʘʷ ʦʭʨʘʥʘ ʠ ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʚ ʩʬʝʨʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʣʘʪʝʞʝʡ ʠ ʦʙʦʨʦʪʘ ʧʣʘʪʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʪʘʣʘ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ 

ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʙʦʣʝʝ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ ʦʙʦʨʦʪʘ 

ʧʣʘʪʝʞʥʳʭ ʢʘʨʪ, ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʣʢʠ ʢʘʨʪ: ʯʘʩʪʠʯʥʘʷ ʠ 

ʧʦʣʥʘʷ [2]. ɼʣʷ ʯʘʩʪʠʯʥʦʡ ʭʘʨʘʢʪʝʨʥʦ ʠʟʤʝʥʝʥʠʝ ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʧʨʠʟʥʘʢʦʚ 

ʢʘʨʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʥʘʷ ʧʦʜʜʝʣʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʩʦ 

ʚʩʝʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʣʥʘʷ ʧʦʜʜʝʣʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʦʣʴʢʦ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʙʦʪʥʠʢʦʚ ʙʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʦʩʦʙʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʟʛʦʪʦʚʠʪʴ ʢʘʨʪʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʝ ʙʫʜʝʪ 

ʥʝʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʦʨʠʛʠʥʘʣʘ. ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʈʦʩʩʠʠ 

ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʦʜʜʝʣʢʠ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʜʥʘʢʦ 

ʘʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʦʙʦʨʦʪʘ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ 

ʪʘʢʠʭ ʧʦʜʜʝʣʴʥʳʭ ʢʘʨʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ï ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ [2]. 

ʀʟ ʵʪʦʛʦ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʦʨʦʪʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʝʡ ʚʦʦʙʱʝ 

ʠ ʚ ʩʬʝʨʝ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʚ ʯʘʩʪʥʦʩʪʠ.  
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ʆʩʥʦʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ 

ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, 

ʧʨʠʥʷʪʳʝ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ[9].  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʂʦʥʚʝʥʮʠʷ ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʦ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʨʦʥʘʤʠ ʂʦʥʚʝʥʮʠʠ ʷʚʣʷʶʪʩʷ 56 ʛʦʩʫʜʘʨʩʪʚ, ʠ ʵʪʦʪ 

ʩʧʠʩʦʢ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʛʦʩʫʜʘʨʩʪʚʘ ʦʩʦʟʥʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ [8, ʉ. 168-179]. 

ʇʨʦʙʣʝʤʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʘʪʴ ʵʪʠ ʜʝʷʥʠʷ, ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ, ʦʙʭʦʜʷ 

ʛʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚ. ʂʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʜʝʡʩʪʚʠʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʙʦʨʴʙʝ ʩ ʵʪʠʤʠ 

ʷʚʣʝʥʠʷʤʠ. ʅʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʥʦʩʷʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʦʟʚʦʣʷʷ ʛʦʩʫʜʘʨʩʪʚʘʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʭʠʱʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ.  

ʇʨʦʙʣʝʤʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʦʩʪʘʶʪʩʷ ʧʦʨʷʜʦʢ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʙʦʪʦʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ï ʵʪʦ ʙʘʥʢʠ, ʦʧʝʨʘʪʦʨʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ [5, ʉ. 182-187]. ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʧʨʦʮʝʜʫʨʳ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʚʠʜʘ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʦʩʣʦʞʥʷʝʪ ʨʘʙʦʪʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. 

ʈʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʨ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʧʨʝʩʪʫʧʣʝʥʠʷʤ 

ʚ ʩʬʝʨʝ ʦʙʦʨʦʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ ʥʦʩʠʪ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʡ, ʪʘʢ 

ʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  
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ʅʘʠʙʦʣʝʝ ʷʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʷʚʣʷʶʪʩʷ ʤʝʨʳ, 

ʧʨʠʥʠʤʘʝʤʳʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʐɸ.  

ʊʘʢ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩ 2001 ʛʦʜʫ ʚ ʰʪʘʪʘʭ ʧʦʣʠʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʪʜʝʣ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʰʪʘʪ ʵʪʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʭʦʜʷʪ ʩʣʝʜʦʚʘʪʝʣʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʝ ʵʢʩʧʝʨʪʳ. ɺ 2016 ʛʦʜʫ ʵʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʳʜʝʣʠʣʦʩʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʣʫʞʙʫ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʥʣʘʡʥ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʤʦʱʴ 

ʛʨʘʞʜʘʥʘʤ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʟʘʱʠʪʝ ʦʪ 

ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [6]. 

ɺ ʉʐɸ ʜʝʡʩʪʚʫʝʪ ʥʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʟʘʱʠʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʟʘʱʠʪʦʡ ʦʪ ʢʠʙʝʨʘʪʘʢ, ʨʘʩʩʣʝʜʦʚʘʥʠʝʤ 

ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʧʨʦʯʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʐɸ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʙʘʟʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʩʬʝʨʝ ʦʙʦʨʦʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ, 

ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʪʘʢʠʭ ʫʛʦʣʦʚʥʳʭ ʜʝʣ, 

ʥʘʧʨʘʚʣʷʪʴ ʠ ʧʦʣʫʯʘʪʴ ʟʘʧʨʦʩʳ ʦ ʚʟʘʠʤʥʦʡ ʧʦʤʦʱʠ [7]. 

ɺ ʨʘʤʢʘʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʚʝʥʮʠʝʡ ʧʦ ʙʦʨʴʙʝ ʩ 

ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ ʉʐɸ ʦʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ ʛʦʩʫʜʘʨʩʪʚʘʤ-ʯʣʝʥʘʤ 

ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ, ʩʦʚʝʨʰʘʝʤʳʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʩʪʨʘʥ ɹʦʣʴʰʦʡ 

ʩʝʤʝʨʢʠ ʩʦʟʜʘʥ ʥʝʬʦʨʤʘʣʴʥʳʡ ʢʘʥʘʣ ʩʙʦʨʘ ʠ ʦʙʤʝʥʘ ʩʚʝʜʝʥʠʷʤʠ ʦ ʪʘʢʠʭ 

ʧʨʝʩʪʫʧʣʝʥʠʷʭ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʵʪʠʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ [7]. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚ, ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ 

ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʚ ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʦʰʝʥʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʦʩʪʨʘʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʦʠʭ ʩʝʨʚʝʨʦʚ. ʇʦʩʣʝʜʫʶʱʝʝ 

ʩʦʟʜʘʥʠʝ ʩʘʡʪʦʚ ʥʘ ʵʪʠʭ ʩʝʨʚʝʨʘʭ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʫ ʜʘʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʛʣʘʰʝʥʠʷ ʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ.  

ʆʧʨʦʩ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʵʪʦʪ ʚʳʚʦʜ. ʊʘʢ, ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʝʥʠʝ, ʯʪʦ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʝʩʪʫʧʥʦʩʪʠ ʫʩʣʦʞʥʷʝʪ ʨʘʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʦʙʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɺʳʨʘʞʘʝʪʩʷ ʵʪʦ ʚ ʪʦʤ, ʯʪʦ ʘʜʨʝʩʘʪ ʜʝʥʝʞʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʥʝ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ (ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ), ʘ, ʟʥʘʯʠʪ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠʣʠ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʙʦʣʴʰʘʷ ʧʦʪʝʨʷ ʚʨʝʤʝʥʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ɺʩʝ ʵʪʦʛʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʦʙʦʨʦʪ 

ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʝʡ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʧʨʦʚʦʜʠʪʩʷ 
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2001 ʛʦʜʘ ʚ ʄʠʥʩʢʝ; ʉʦʛʣʘʰʝʥʠʝ ʐʘʥʭʘʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʂʦʥʚʝʥʮʠʷ ʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; ʪʠʧʦʚʦʡ ʟʘʢʦʥ ʃʠʛʠ ʘʨʘʙʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʦ 

ʙʦʨʴʙʝ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (2004 ʛʦʜ); 

ʪʠʧʦʚʳʝ ʪʝʢʩʪʳ ʟʘʢʦʥʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ), 

ʂʘʨʠʙʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʂɸʈʀʂʆʄ), ʂʘʨʠʙʩʢʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ 

(ʂʉʕ) ʧʦ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʝ ʠ ʵʣʝʢʪʨʦʥʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤ, ʠ ʜʨʫʛʠʝ 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹɽʉʇʀʃʆʊʅʓʍ ʃɽʊɸʊɽʃʔʅʓʍ ɸʇʇɸʈɸʊʆɺ 

ɺ ɻʆʈʅʆʄ ɼɽʃɽ 

USE OF UNMANNED AIRCRAFT IN MINING 

 

ʋɼʂ 622 

ʉʤʦʣʝʥʮʝʚʘ ɸʥʘʩʪʘʩʠʷ ʄʠʭʘʡʣʦʚʥʘ, ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʄʘʨʢʰʝʡʜʝʨʩʢʦʝ 

ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʠè. ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʫʧʦʩʦʚ ɺʠʪʘʣʠʡ ʃʝʦʥʠʜʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʠè., 

ʈʦʩʩʠʷ, ʛ.ʀʨʢʫʪʩʢ. ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʛʦʨʥʦʤ ʜʝʣʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʛʦʨʥʦʤ 

ʜʝʣʝ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠʚʦʜʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɺʳʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʦʨʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. 

Annotation. The article analyzes the possibilities of using unmanned aerial 

vehicles in mining. The article considers the types of unmanned aerial vehicles used 

in mining, their advantages and disadvantages. The features of the practical 
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application of unmanned aerial vehicles are presented. The tasks are identified that 

geological and mining enterprises are able to solve through aerial photography using 

unmanned aerial vehicles. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʛʦʨʥʦʝ ʜʝʣʦ, 

ʛʦʨʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʘʷ ʩʲʸʤʢʘ. 

Key words: unmanned aerial vehicles, mining, mining enterprises, aerial 

photography, mine surveying. 

 

ɺʚʝʜʝʥʠʝ 

ɸʵʨʦʬʦʪʦʩʲʸʤʢʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʜʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚ 

ʛʝʦʜʝʟʠʠ, ʟʘʤʝʥʷʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʘʭ 

RTK, ʪʘʭʝʦʤʝʪʨʠʠ, ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʧʠʣʦʪʠʨʫʝʤʦʡ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʪʘʢʠʤ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʢʨʠʪʝʨʠʷʤ, ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ [1]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʢʨʘʡʥʝ ʚʝʣʠʢ, 

ʧʦʩʢʦʣʴʢʫ ʙʝʩʧʠʣʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʵʢʦʥʦʤʠʯʥʦ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʛʦʨʥʦʤ ʜʝʣʝ. ɼʣʷ ʝʸ ʜʦʩʪʠʞʝʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦ 

ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ɹʇʃɸ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʝ ʠʤʝʶʱʝʡ 

ʵʢʠʧʘʞʘ ʥʘ ʙʦʨʪʫ [2]. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʦʥʠ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʪʨʝʤʷ (ʪʨʠʢʦʧʪʝʨ), 

ʯʝʪʳʨʴʤʷ (ʢʚʘʜʨʦʢʦʧʪʝʨ), ʰʝʩʪʴʶ (ʛʝʢʩʦʢʦʧʪʝʨ), ʚʦʩʝʤʴʶ (ʦʢʪʦʢʦʧʪʝʨ) ʠʣʠ 

ʜʚʝʥʘʜʮʘʪʴʶ ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʦʩʥʘʱʸʥʥʳʤʠ ʚʠʥʪʘʤʠ, 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʢʘʢ ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʳʡ ʜʚʠʛʘʪʝʣʴ, ʪʘʢ ʠ 

ʢʦʘʢʩʠʘʣʴʥʦ ʜʚʘ. 

ʋʩʣʦʚʥʦ ɹʇʃɸ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 
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1. ʃʸʛʢʠʝ. ʀʭ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ 1,5-3 ʢʛ, ʜʣʠʥʘ ʚʠʥʪʘ ï 11-17ǌ, ʘ ʚʨʝʤʷ 

ʧʦʣʸʪʘ ï 25-50 ʤʠʥ. ʀʭ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʯʠʪʘʶʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ 

ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʧʘʜʝʥʠʷ. 

2. ʊʷʞʸʣʳʝ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʝʩʷ ʥʘ: 

¶ ʫʩʪʦʡʯʠʚʳʝ, ʚʝʩʷʱʠʝ 3-6 ʢʛ, ʠʤʝʶʱʠʝ ʜʣʠʥʫ ʚʠʥʪʘ 14-20ǌ, ʤʦʛʫʱʠʝ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʥʘ ʧʨʦʪʷʞʝʥʠʝ 25-50 ʤʠʥ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʭʦʨʦʰʝʡ 

ʤʘʥʸʚʨʝʥʥʦʩʪʴʶ ʠ ʚʝʪʨʦʚʦʡ ʩʪʦʡʢʦʩʪʴʶ; 

¶ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʣʸʪʘ, ʧʨʝʚʳʰʘʶʱʝʡ ʯʘʩ, 

ʠʤʝʶʱʠʝ ʚʝʩ ʚ 3,5-4 ʢʛ ʠ ʨʘʟʤʝʨ ʚʠʥʪʘ ʙʦʣʝʝ 25ǌ. 

ɹʇʃɸ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʧʨʠʟʥʘʢʘʤ [3]: 

1. ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ: 

¶ ʩʘʤʦʣʸʪʥʦʛʦ ʪʠʧʘ; 

¶ ʚʝʨʪʦʣʸʪʥʦʛʦ ʪʠʧʘ. 

2. ʇʦ ʩʧʦʩʦʙʫ ʫʧʨʘʚʣʝʥʠʷ: 

¶ ʙʝʩʧʠʣʦʪʥʳʝ ʥʝʫʧʨʘʚʣʷʝʤʳʝ; 

¶ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ; 

¶ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʝ. 

3. ʇʦ ʢʣʘʩʩʫ: 

¶ çʤʠʢʨʦè, ʚʝʩ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʢʛ, ʘ ʚʨʝʤʷ ʧʦʣʸʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ ʯʘʩʘ; 

¶ çʤʠʥʠè, ʤʦʛʫʱʠʝ ʚʝʩʪʴ ʜʦ 50 ʢʛ ʠ ʣʝʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ; 

¶ çʩʨʝʜʥʠʝè, ʚʝʩ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1 ʪ, ʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ï 

10-12 ʯʘʩʦʚ; 

¶ çʪʷʞʸʣʳʝè, ʚʝʩʷʱʠʝ ʙʦʣʝʝ 1 ʪ ʠ ʣʝʪʘʶʱʠʝ ʜʦ ʩʫʪʦʢ. 

4. ʇʦ ʥʘʟʥʘʯʝʥʠʶ: 

¶ ʙʦʝʚʳʝ; 

¶ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ; 

¶ ʤʥʦʛʦʮʝʣʝʚʳʝ. 
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5. ʇʦ ʩʧʦʩʦʙʫ ʩʪʘʨʪʘ: 

¶ ʩʦ ʚʟʣʸʪʥʦʡ ʧʦʣʦʩʳ; 

¶ ʩ ʨʫʢʠ; 

¶ ʩ ʢʘʪʘʧʫʣʴʪʳ. 

6. ʇʦ ʩʧʦʩʦʙʫ ʧʨʠʟʝʤʣʝʥʠʷ: 

¶ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʨʘʰʶʪʘ; 

¶ ʩʘʤʦʣʸʪʥʳʤ ʩʧʦʩʦʙʦʤ; 

¶ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. 

7. ʇʦ ʧʦʪʦʣʢʫ ʧʦʣʸʪʘ: 

¶ ʤʘʣʦʚʳʩʦʪʥʳʝ, ʥʝ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚʳʰʝ 1 ʢʤ; 

¶ ʩʨʝʜʥʝʚʳʩʦʪʥʳʝ, ʣʝʪʘʶʱʠʝ ʥʘ ʚʳʩʦʪʝ 1-4 ʢʤ; 

¶ ʚʳʩʦʪʥʳʝ, ʧʦʣʸʪ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 4-12 ʢʤ; 

¶ ʩʪʨʘʪʦʩʬʝʨʥʳʝ, ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚʳʰʝ 12 ʢʤ. 

8. ʇʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ: 

¶ ʧʦʩʣʝ ʧʨʠʟʝʤʣʝʥʠʷ; 

¶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

¶ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʝʘʥʩʘʭ ʩʚʷʟʠ. 

9. ʇʦ ʪʠʧʫ ʜʚʠʛʘʪʝʣʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ: 

¶ ʵʣʝʢʪʨʠʯʝʩʢʠʝ; 

¶ ʧʦʨʰʥʝʚʳʝ; 

¶ ʛʘʟʦʪʫʨʙʠʥʥʳʝ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʠʤʝʥʷʝʤʳʭ ɹʇʃɸ ʙʝʩʧʠʣʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʛʦʨʥʦʤ ʜʝʣʝ, ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ [4]: 

¶ ʤʘʣʳʡ ʚʝʩ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʩʙʦʨʝ ʛʝʦʜʘʥʥʳʭ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʲʸʤʢʫ ʤʝʩʪ ʤʘʣʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʜʣʷ ʪʦʯʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʧʦʣʫʯʘʝʤʳʭ ʬʦʪʦʩʥʠʤʢʦʚ ʠ ʥʘʟʝʤʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ; 
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¶ ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʦ ʩʣʫʞʙʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʸʪʘ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʲʸʤʢʦʡ; 

¶ ʦʛʨʘʥʠʯʝʥʥʘʷ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ; 

¶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʣʸʪʘ; 

¶ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ ʥʘʩʪʨʦʡʢʝ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʩʠʩʪʝʤ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ; 

¶ ʚʳʩʦʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʧʨʠ ʧʣʦʭʠʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ; 

¶ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʣʦʞʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ 

ɹʇʃɸ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʸʤʢʠ ʧʨʠ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ ʧʦʣʫʯʘʝʪ ʢʨʘʡʥʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥʠʷ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩʨʝʜʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʪʦʛʦʚ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʦʙʲʸʤʥʦ-ʧʣʦʱʘʜʥʳʭ ʩʚʦʡʩʪʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ [5]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ɸʵʨʦʬʦʪʦʩʲʸʤʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 

ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʣʘʥʦʚ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ [6]. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʠ ʜʝʪʘʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʩʥʠʤʢʦʚ 
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ʜʘʥʥʳʝ, ʩʦʙʠʨʘʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʨʥʳʤ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [2]: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʪʚʘʣʦʚ 

ʧʫʩʪʳʭ ʧʦʨʦʜ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ; 

¶ ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʳ ʚʦ ʚʨʝʤʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʠʦʜʳ; 

¶ ʧʨʦʚʝʜʝʥʠʝ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʩʲʸʤʢʠ ʚ ʩʣʫʯʘʷʭ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ 

ʦʪʚʘʣʦʚ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ; 

¶ ʥʘʜʟʦʨ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʛʦʨʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʠ ʚʘʭʪʦʚʳʭ ʧʦʩʸʣʢʘʭ ʚ 

ʧʨʦʮʝʩʩʝ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɹʇʃɸ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʳ 

ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʛʜʝ ʦʥʠ 

ʟʘʤʝʥʷʶʪ ʪʨʫʜʦʸʤʢʠʝ ʤʝʪʦʜʳ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʠ 

ʩʦʟʜʘʥʠʷ ʦʙʟʦʨʥʳʭ ʢʘʨʪ ʫʯʘʩʪʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʇʨʠ ʜʦʙʳʯʝ ʦʪʢʨʳʪʳʤ 

ʩʧʦʩʦʙʦʤ ɹʇʃɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʤʝʩʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʙʳʯʠ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʙʟʦʨʥʳʭ ʢʘʨʪ, ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ; 

¶ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʰʪʦʨʤʘ, ʧʦʚʝʜʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ; 

¶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ, ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʤʝʜʠʢʘʤʝʥʪʦʚ; 
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¶ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʥʘʨʫʞʝʥʠʝ ʵʨʦʟʠʡ 

ʠ ʦʧʘʩʥʳʭ ʜʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠʟʲʷʥʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪ ʠ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʫʛʨʦʟ. 

ʇʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʥʘ ʢʘʨʴʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʠ [7]: 

1. ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʠʣʠ ʟʦʥʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʤʘʪʝʨʠʘʣʘʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʫʨʘ 

ʠ ʧʝʨʝʢʨʳʪʠʷ ʩʥʠʤʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʸʪʥʦʛʦ ʟʘʜʘʥʠʷ. 

2. ɺʳʧʦʣʥʝʥʠʝ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʠ ʫʪʦʯʥʝʥʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʧʦʧʨʘʚʢʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

3. ʂʘʤʝʨʘʣʴʥʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʧʦʣʫʯʘʝʪʩʷ ʦʨʪʦʬʦʪʦʧʣʘʥ ʚ ʚʳʩʦʢʦʤ 

ʨʘʟʨʝʰʝʥʠʠ ʠ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʠʟʫʯʘʝʤʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ 

ʚʳʩʦʢʦʨʠʩʢʦʚʳʭ ʠʣʠ ʛʦʨʠʩʪʳʭ ʩʨʝʜʘʭ, ʚ ʢʦʪʦʨʳʭ ʟʘʪʨʫʜʥʝʥʦ ʧʨʦʚʝʜʝʥʠʝ GPS 

ʩʲʸʤʢʠ, ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ɹʇʃɸ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʨʸʭʤʝʨʥʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ [8]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʚʝʜʝʥʠʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʧʦʜʩʯʸʪ ʦʙʲʸʤʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʦʠʩʢ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʝ 

ʨʘʟʨʝʟʦʚ, ʧʨʠʚʷʟʢʘ ʩʢʚʘʞʠʥ, ʨʘʟʨʘʙʦʪʢʘ ʢʘʜʘʩʪʨʦʚʳʭ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠ 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʚʦʨʯʝʩʪʚʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ 

ʧʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʦʙʲʝʢʪʠʚʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʉ ʧʨʦʮʝʩʩʦʤ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨʳ ʚʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʫ ʬʠʣʦʩʦʬʦʚ ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤʘ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʦʤ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʦʙʲʝʢʪʠʚʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʈʘʟʤʳʰʣʝʥʠʝ ʥʘ 

ʜʘʥʥʫʶ ʪʝʤʫ ʥʘʯʘʣʠʩʴ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ, ʧʨʠ ʟʘʨʦʞʜʝʥʠʠ ʦʜʥʠʭ ʠʟ ʧʝʨʚʳʭ 

ʬʠʣʦʩʦʬʩʢʠʭ ʪʝʯʝʥʠʡ, ʘ ʨʘʟʚʠʪʠʝ ʤʳʩʣʠ ʦ ʪʚʦʨʯʝʩʪʚʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʠʭ 

ʧʦʨ. ʅʝʩʦʤʥʝʥʥʦ, ʨʦʣʴ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʩʦʟʥʘʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʢʦʤ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʝʛʦ ʤʠʨ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ 

ʧʨʠʟʥʘʢʦʤ ʫʥʠʢʘʣʴʥʦʛʦ ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ ʢʘʞʜʳʤ ʞʠʚʳʤ ʩʫʱʝʩʪʚʦʤ ʥʘ 
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ʧʣʘʥʝʪʝ. ʅʦ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʢʘʢ 

ʨʘʟʣʠʯʥʳʝ ʬʠʣʦʩʦʬʩʢʠʝ ʪʝʯʝʥʠʷ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʧʦʭʠ, ʚ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ 

ʞʠʚʝʪ. 

Annotation 

This article is dedicated to the study of creativity as one of the methods of 

human cognition of objective reality. With the development of culture, philosophers 

are increasingly interested in the problem of society's subjective perception of the 

objective reality surrounding it, as well as its impact on the creative process. 

Reflection on this topic began in the distant past, at the birth of one of the first 

philosophical trends, and the development of thought about creativity continues to 

this day. Undoubtedly, the role of worldview and consciousness in the formation of 

a person's subjective point of view on the world around him is an indisputable sign 

of the unique worldview of every living being on the planet. But the influence on 

the formation of this opinion is exerted by various philosophical trends, as well as 

the peculiarities of the era in which a person lives. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʦʩʦʬʩʢʠʝ ʪʝʯʝʥʠʷ, ʧʨʦʮʝʩʩ ʪʚʦʨʯʝʩʪʚʘ, 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʧʦʟʥʘʥʠʝ ʤʠʨʘ, ʤʠʨʦʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʘ 

Keywords: philosophical trends, the process of creativity, subjectivity, 

objectivity, knowledge of the world, human perception of the world 

 

ʉ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʳʩʣʠ ʧʦʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʬʠʣʦʩʦʬʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʩʯʠʪʘʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʠʭ ʢʦʥʮʝʧʮʠʡ ʚ ʦʙʱʝʩʪʚʝ. 

ɺʦ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʫʧʦʤʠʥʘʣʠʩʴ ʠʜʝʠ ʦ ʪʚʦʨʯʝʩʪʚʝ, ʝʛʦ ʤʝʩʪʝ ʚ ʞʠʟʥʠ ʚʩʝʛʦ, ʯʪʦ 

ʦʢʨʫʞʘʝʪ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʤʘʨʢʩʠʩʪʳ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʪʚʦʨʯʝʩʪʚʦ ʦʪʨʠʮʘʝʪ ʠʜʝʠ 

ʠʜʝʘʣʠʟʤʘ ʠ ʤʝʪʘʬʠʟʠʢʠ, ʪʘʢ ʢʘʢ ʦʥʦ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʧʨʠʨʦʜʫ ʠ ʩʦʮʠʫʤ, ʢʦʪʦʨʘʷ ʠʩʭʦʜʠʪ ʦʪ ʮʝʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʚʦʨʯʝʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʫʥʠʢʘʣʴʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʚʩʝʛʦ 

ʩʦʮʠʫʤʘ. ʄʘʨʢʩʠʩʪʩʢʘʷ ʪʝʦʨʠʷ ʦʪʨʠʮʘʝʪ, ʯʪʦ ʧʨʠʨʦʜʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ ʢ 
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ʪʚʦʨʯʝʩʪʚʫ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʳʪʠʝ ʠ ʜʝʡʩʪʚʠʝ ʪʚʦʨʮʘ ï ʯʝʣʦʚʝʢʘ, 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʱʝʛʦ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʯʝʛʦ-ʪʦ 

ʫʥʠʢʘʣʴʥʦʛʦ ʠ ʠʜʝʘʣʴʥʦʛʦ. ʅʝʦʨʝʘʣʠʩʪʳ ʧʦʥʠʤʘʣʠ ʦʩʥʦʚʫ ʪʚʦʨʯʝʩʪʚʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʦʟʝʨʮʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʦʯʥʳʝ ʥʘʫʢʠ, 

ʥʘʧʨʠʤʝʨ ʤʘʪʝʤʘʪʠʢʫ, ʬʠʟʠʢʫ ʠ ʜʨʫʛʠʝ. ɺ XX ʚʝʢʝ ʬʠʣʦʩʦʬʳ ʚʩʝ ʙʦʣʴʰʝ 

ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʪʚʦʨʯʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʝʛʦ ʤʝʩʪʦ ʚ 

ʤʠʨʝ ʧʨʠʦʙʨʝʪʘʣʦ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ, ʘ ʚʦʧʨʦʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʚʦʨʯʝʩʪʚʘ 

ʩʦ ʚʩʝʤ ʞʠʚʳʤ ʪʘʢ ʠ ʦʩʪʘʚʘʣʩʷ ʥʝʟʘʢʨʳʪʳʤ. ɼʫʘʣʠʟʤ ʙʳʪʠʷ ʠ ʩʦʟʥʘʥʠʷ, 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʨʪʠʥʳ ʤʠʨʘ ʪʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ 

ʚʩʝ ʤʠʨʦʚʳʝ ʢʘʪʘʢʣʠʟʤʳ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʢʦʥʬʣʠʢʪ ʪʚʦʨʮʘ ʩ ʯʫʞʠʤ ʝʤʫ 

ʤʠʨʦʤ, ʠʟ-ʟʘ ʯʝʛʦ ʩʦʟʥʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦ ʪʚʦʨʯʝʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʝ 

ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʪʦʨʦʥʥʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʅʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʬʠʣʦʩʦʬʠʠ ï ʤʦʜʝʨʥʠʟʤ ï ʦʪʨʘʞʘʣ ʠʜʝʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʦʙʱʝʩʪʚʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ 

ʞʠʟʥʠ, ʘ ʯʝʣʦʚʝʢ ʩʠʥʪʝʟʠʨʦʚʘʣ ʩʦʙʩʪʚʝʥʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ 

ʤʝʥʷʶʱʝʡʩʷ ʚʦʢʨʫʛ ʥʝʛʦ ʞʠʟʥʠ. ʀʤʝʥʥʦ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʬʠʣʦʩʦʬʠʠ 

ʩʯʠʪʘʣʦʩʴ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʫʨʞʫʘʟʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʵʧʦʭʠ 

ʫʧʘʜʢʘ ï ʧʝʨʠʦʜʦʤ ʧʦʚʪʦʨʝʥʠʷ ʧʨʝʞʥʠʭ ʩʪʠʣʝʡ ʪʚʦʨʯʝʩʪʚʘ ʚ 

ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ. ʄʦʜʝʨʥʠʟʤ ʩʠʣʴʥʦ ʦʪʨʘʟʠʣʩʷ ʥʘ ʤʳʰʣʝʥʠʠ 

ʯʝʣʦʚʝʢʘ, ʚʦʟʜʝʡʩʪʚʦʚʘʣ ʥʘ ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʧʦʜʯʠʥʠʚʰʝʛʦʩʷ ʚʣʠʷʥʠʶ 

ʥʦʚʳʭ ʮʝʥʥʦʩʪʝʡ. ɽʤʫ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʧʘʬʦʩ ʦʪʨʠʮʘʥʠʷ ʠʩʢʫʩʩʪʚʘ XIX  ʚʝʢʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ çʥʝʦʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘè ʧʦʚʪʦʨʷʣʘ ʠʜʝʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, 

ʚʝʣʘ ʩʦʟʠʜʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. ʀ ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʝʨʝʞʠʣʦ ʩʦʙʳʪʠʷ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʳ XX ʩʪʦʣʝʪʠʷ ʠ ʦʙʨʘʪʠʣʦ ʚʥʠʤʘʥʠʝ ʥʘ ʢʫʣʴʪʫʨʫ, ʙʳʣʦ ʩʦʟʜʘʥʦ ʥʦʚʦʝ 

ʪʝʯʝʥʠʝ ʬʠʣʦʩʦʬʠʠ ï ʧʦʩʪʤʦʜʝʨʥʠʟʤ. ʆʥʦ ʜʠʩʪʘʥʮʠʨʦʚʘʣʦʩʴ ʦʪ ʠʜʝʡ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʦʤ 

ʦʙʨʘʱʘʣʘʩʴ ʠʤʝʥʥʦ ʢ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʤʫ ʪʠʧʫ ʬʠʣʦʩʦʬʩʪʚʦʚʘʥʠʷ. ʆʥʦ 

ʦʪʨʘʞʘʣʦ ʠʜʝʠ ʘʚʘʥʛʘʨʜʘ ʚ ʦʙʣʘʩʪʠ ʪʚʦʨʯʝʩʪʚʘ, ʩʪʨʝʤʠʣʦʩʴ ʩʪʝʨʝʪʴ ʛʨʘʥʴ 

ʤʝʞʜʫ ʥʘʫʯʥʳʤ ʠ ʦʙʳʜʝʥʥʳʤ ʩʦʟʥʘʥʠʝʤ. ʈʘʟʦʯʘʨʦʚʘʚʰʠʩʴ ʚ ʠʜʝʘʣʘʭ ʠ 

ʮʝʥʥʦʩʪʷʭ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʬʠʣʦʩʦʬʳ ʧʝʨʝʰʣʠ ʦʪ ʪʝʨʤʠʥʘ 
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çʧʨʦʠʟʚʝʜʝʥʠʝè ʢ çʢʦʥʩʪʨʫʢʮʠʠè, ʦʪ çʪʚʦʨʯʝʩʪʚʘè ʢ çʮʠʪʠʨʦʚʘʥʠʶè, ʦʪ 

çʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡè ʢ çʢʦʣʣʘʞʫè. ʇʦʩʪʤʦʜʝʨʥʠʩʪʳ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʩʤʝʰʘʣʠ ʧʨʠʤʠʪʠʚʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʩ ʥʘʫʯʥʳʤ, ʙʝʟʦʙʨʘʟʥʦʝ ʩ ʧʨʝʢʨʘʩʥʳʤ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʦʠʟʦʰʣʠ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝʩʪʚʘ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʦʤʫ 

ʩʦʧʫʪʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʠʚʘʶʱʝʤʫʩʷ ʧʦʪʦʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʫʧʨʦʱʝʥʠʶ 

ʝʝ ʜʦʩʪʫʧʘ ʠ ʦʩʚʦʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʦʙʱʝʩʪʚʦ 

ʦʙʨʝʣʦ ʧʦʥʷʪʠʝ çʢʨʝʘʪʠʚʥʦʩʪʴè, ʪʘʢ ʢʘʢ ʧʦʥʷʪʠʷ çʪʚʦʨʯʝʩʪʚʦè ʩʪʘʣʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʦʙʱʝʩʪʚʝ.  

ʅʦʚʦʝ ʧʦʥʷʪʠʝ ʦʧʠʩʳʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʧʨʝʣʦʤʣʝʥʠʶ 

ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʣʠʯʥʦʩʪʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ, 

ʦʩʥʦʚʳʚʘʶʱʝʤʫʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʤʳʩʣʠ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʢʨʝʘʪʠʚʥʦʩʪʠ ʚʥʝ ʪʚʦʨʯʝʩʪʚʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʚʦʨʯʝʩʪʚʦ ʚʩʝʛʜʘ 

ʧʝʨʚʠʯʥʦ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ. 

ɸʥʘʣʠʟʠʨʫʷ ʬʠʣʦʩʦʬʩʢʠʝ ʪʝʦʨʠʠ ʚ ʦʙʣʘʩʪʠ ʪʚʦʨʯʝʩʪʚʘ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʘ ʪʚʦʨʯʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʚʳʩʰʘʷ ʬʦʨʤʘ 

ʢʨʝʘʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʪʨʝʤʷʩʴ ʢ ʠʟʦʙʨʝʪʝʥʠʶ ʯʝʛʦ-ʣʠʙʦ ʠʜʝʘʣʴʥʦʛʦ, 

ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʱʝʛʦ ʦʢʨʫʞʘʶʱʝʝ ʯʝʣʦʚʝʢʘ ʙʳʪʠʝ, ʦʥ ʦʪʨʘʞʘʝʪ ʩʚʦʠ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ, ʢʨʠʪʠʯʝʩʢʠʝ ʠʜʝʠ ʚ ʠʩʢʫʩʩʪʚʝ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦʣʦʛʠʠ, ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʜʠʘʣʦʛ ʤʥʝʥʠʡ, ʩʚʦʙʦʜʘ ʢʨʠʪʠʢʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʣʦʚʘ. ʀ ʜʘʞʝ ʚ ʪʦʪʘʣʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʪʚʦʨʯʝʩʪʚʦ ʥʠʢʦʛʜʘ 

ʥʝ ʫʤʠʨʘʝʪ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʜʘʨʝʥʥʳʝ ʣʶʜʠ ʩʦʚʝʨʰʘʶʪ ʦʪʢʨʳʪʠʷ 

ʧʨʠ ʣʶʙʦʡ ʩʦʮʠʘʣʴʥʦʡ ʢʦʥʲʶʥʢʪʫʨʝ. ʆʩʥʦʚʦʡ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʩʯʠʪʘʶʪʩʷ ʪʘʢʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʘʢ ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʚʜʦʭʥʦʚʝʥʠʝ, ʢʦʪʦʨʦʝ ʞʠʚʝʪ ʚ ʢʘʞʜʦʤ ʠʟ 

ʥʘʩ. 
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ʊʘʢ ʢʘʢ ʪʚʦʨʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʪʝʟ ʜʚʫʭ ʚʘʞʥʳʭ ʧʨʠʨʦʜ: 

ʬʠʣʦʩʦʬʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ï ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʣʦʩʦʬʠʠ, ʪʚʦʨʯʝʩʪʚʦ ï 

ʵʪʦ ʥʠ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʚʳʩʰʘʷ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ. ɺ ʧʩʠʭʦʣʦʛʠʠ 

ʞʝ ʪʚʦʨʯʝʩʪʚʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ ʢʫʣʴʪʫʨʳ. ɻʝʛʝʣʴ ʧʠʩʘʣ ʦ ʪʚʦʨʯʝʩʪʚʝ, ʢʘʢ ʦʙ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʠʣʠʷʭ ʣʶʜʝʡ, çéʥʦ ʚʩʝ, ʯʪʦ ʜʝʣʘʶʪ ʣʶʜʠ, ʝʩʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʝʡ ʤʠʨʦʚʦʛʦ ʜʫʭʘ, ʢʦʪʦʨʳʡ ʥʝʟʨʠʤʦ ʜʠʨʠʞʠʨʫʝʪ ʠʩʪʦʨʠʝʡè 

[2, ʩ. 125]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳʩʣʠʪʝʣʠ ʩʚʷʟʳʚʘʣʠ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠʤ, ʢʘʢ ʨʝʪʨʘʥʩʣʠʨʫʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ ʧʦʥʷʪʠʷ. ʂʦʥʝʯʥʦ, ʚ 

ɻʝʛʝʣʝʚʩʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ, ʪʚʦʨʝʮ ʥʝ ʩʪʦʣʴʢʦ ʦʣʠʮʝʪʚʦʨʷʝʪ ʩʝʙʷ, ʩʢʦʣʴʢʦ 

ʠʛʨʘʝʪ ʨʦʣʴ ʤʠʨʦʚʦʛʦ ʤʫʯʝʥʠʢʘ.  

ʊʚʦʨʯʝʩʪʚʦ ʥʝ ʥʦʩʠʪ ʧʨʘʛʤʘʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʦ ʩʢʦʨʝʝ ʩʣʫʯʘʡʥʦ ʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʞʠʜʘʥʥʦ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʥʝʢʘʥʦʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʷʚʣʷʪʴ ʢʨʝʘʪʠʚʥʦʩʪʴ, ʚ ʥʘʰʝ ʚʨʝʤʷ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ. ʕʪʦ ʪʦ ʩʘʤʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʝʸ 

ʤʝʪʘʤʦʨʬʦʟʘ, ʧʨʦʠʩʭʦʜʷʱʘʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʫʙʲʝʢʪʠʚʥʦʛʦ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ 

ʚ ʠʥʥʦʚʘʮʠʠ, ʚ ʥʦʚʦʤ ʧʨʦʜʫʢʪʝ, ʪʚʦʨʝʥʠʠ, ʠʟʦʙʨʝʪʝʥʠʠ, ʠʩʢʫʩʩʪʚʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤʠ ʧʦʣʶʩʘʤʠ ʪʚʦʨʯʝʩʪʚʘ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʘʷ ʠ 

ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. 

 ɺ ʵʧʦʭʫ ʛʦʩʧʦʜʩʪʚʘ ʩʦʮʨʝʘʣʠʟʤʘ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʣʫʙʦʢʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʦʙʲʝʢʪʠʚʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢ ʧʦʨʪʨʝʪ ɸ.ɻ. ʇʦʟʜʝʝʚʘ çʂʫʨʠʣʴʱʠʮʘè ʚʳʨʘʞʘʣ ʩʪʨʘʜʘʥʠʝ ɽ. 

ɻ. ʂʫʟʥʝʮʦʚʦʡ ʚ ʤʦʤʝʥʪ ʨʘʩʩʪʘʚʘʥʠʷ ʩ ʩʫʧʨʫʛʦʤ. ʅʘ ʢʘʨʪʠʥʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ ʩʚʝʪʣʳʝ ʠ ʪʸʤʥʳʝ ʦʪʪʝʥʢʠ, ʮʚʝʪ ʢʦʞʠ ʙʦʣʝʟʥʝʥʥʦ-ʞʝʣʪʳʡ, 

ʨʫʢʠ ʙʝʟʚʦʣʴʥʦ ʩʣʦʞʝʥʳ ʢʨʝʩʪ-ʥʘʢʨʝʩʪ. ʉʠʛʘʨʝʪʘ ʚ ʨʫʢʘʭ ʠ ʩʠʛʘʨʝʪʥʳʡ ʰʣʝʡʬ, 

ʚʟʜʳʤʘʶʱʠʡʩʷ ʥʘʚʝʨʭ ʧʦʣʦʪʥʘ, ʚʦʟʚʨʘʱʘʝʪ ʟʨʠʪʝʣʷ ʢ ʚʳʨʘʞʝʥʠʶ ʣʠʮʘ 

ʛʝʨʦʠʥʠ, ʥʘʧʦʣʥʝʥʥʦʛʦ ʦʪʯʘʷʥʥʳʤ ʨʘʟʤʳʰʣʝʥʠʝʤ ʠ ʛʣʫʙʦʢʦʡ, 

ʧʨʦʥʠʟʳʚʘʶʱʝʡ ʧʫʩʪʦʪʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʜʝʡʩʪʚʫʝʪ 

ʯʝʨʝʟ ʦʙʲʝʢʪʳ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʩʭʝʤʘʪʠʟʤʘ, ʮʚʝʪʦʚ ʠ ʧʨʝʜʤʝʪʦʚ, ʥʝʩʷ 

ʟʘ ʩʦʙʦʡ ʩʫʙʲʝʢʪʠʚʥʳʡ ʦʢʨʘʩ. ɼʘʥʥʦʝ ʧʦʣʦʪʥʦ ʨʝʚʦʣʶʮʠʦʥʥʦ ʜʣʷ ʵʧʦʭʠ 
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ʩʦʮʨʝʘʣʠʟʤʘ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 

ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳ ʜʦ. ʇʨʠʤʝʨ ʵʪʦʛʦ ʧʦʣʦʪʥʘ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʮʝʥʥʦʩʪʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ, ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʧʦʟʠʮʠʠ ʚʦʩʧʨʠʷʪʠʷ ʟʨʠʪʝʣʝʤ.  

ʉʦʟʜʘʥʥʳʝ ʧʦʩʣʝ ʫʧʘʜʢʘ ʩʦʮʨʝʘʣʠʟʤʘ ʧʨʦʜʫʢʪʳ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʩʪʘʣʠ 

ʙʦʣʝʝ ʢʨʠʯʘʱʠʤʠ ʠ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʮʝʥʟʫʨʝ. ʆʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʩʪʘʣʘ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʚ ʢʨʘʡʥʝ ʣʠʯʥʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʨʷʜʳ. ʆʜʥʘʢʦ ʞʝ, 

ʧʦʣʶʩʳ ʚʦʩʧʨʠʷʪʠʷ ʪʚʦʨʯʝʩʪʚʘ ʦʩʪʘʣʠʩʴ ʥʝʜʚʠʞʠʤʳ ï ʦʙʲʝʢʪʠʚʥʦʝ ʠ 

ʩʫʙʲʝʢʪʠʚʥʦʝ, ʩʦʟʥʘʪʝʣʴʥʦʝ ʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ, ʭʦʪʷ ʠ ʪʚʦʨʯʝʩʪʚʦ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʦʩʦʟʥʘʥʥʦʡ ʠ ʦʩʤʳʩʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʦʜʦʣʞʘʶʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʚʦʨʯʝʩʪʚʦ ʙʳʣʦ ʧʨʠʩʫʱʝ 

ʯʝʣʦʚʝʢʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ: ʦʪ ʘʥʪʠʯʥʦʩʪʠ ʜʦ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ, ʚ 

ʢʦʪʦʨʦʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʚʦʨʯʝʩʪʚʘ, ʚʦ 

ʤʥʦʛʦʤ ʩʭʦʞʘʷ ʩ ʥʝʦʢʣʘʩʩʠʯʝʩʢʠʤ ʪʠʧʦʤ. ʅʘ ʵʪʘʧʝ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʧʨʦʙʣʝʤʘ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʚ ʬʠʣʦʩʦʬʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʦʩʦʙʝʥʥʦ ʦʙʦʩʪʨʠʣʘʩʴ, ʯʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʦʢʘ, 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʤʳʚʘʥʠʝʤ ʛʨʘʥʠ ʤʝʞʜʫ 

çʪʚʦʨʯʝʩʪʚʦʤè ʠ çʮʠʪʠʨʦʚʘʥʠʝʤè. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʬʠʣʦʩʦʬʳ ʩʭʦʜʷʪʩʷ ʥʘ 

ʤʥʝʥʠʠ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʩʫʙʲʝʢʪʠʚʥʫʶ 

ʠʤʝʥʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦ ʤʥʦʛʦʤ ʠʩʢʘʞʘʷʩʴ ʧʦʜ ʧʨʠʟʤʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ. ʀʩʢʫʩʩʪʚʦ ʚ ʣʶʙʦʤ ʝʛʦ ʧʨʦʷʚʣʝʥʠʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʟʠʮʠʶ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʦʥʦ ʦʪʨʘʞʘʝʪ ʚʝʱʝʩʪʚʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʣʠʯʥʦʩʪʥʦʛʦ 

ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ ʪʚʦʨʮʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʚʦʨʯʝʩʪʚʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ, ʚʝʜʴ ʠʤʝʥʥʦ 

ʪʚʦʨʯʝʩʢʠʝ ʦʙʨʘʟʳ, ʣʠʯʥʳʝ, ʦʜʥʘʢʦ ʧʨʠʰʝʜʰʠʝ ʠʟ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ, 

ʩʦʝʜʠʥʷʶʪ ʵʣʝʤʝʥʪʳ ʧʘʟʣʘ ʚ ʝʜʠʥʫʶ ʢʦʤʧʦʟʠʮʠʶ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʊʈɽʊɽʁʉʂʀʁ ʉʋɼ ʂɸʂ ɸʃʔʊɽʈʅɸʊʀɺʅʓʁ ʉʇʆʉʆɹ 

ʈɸɿʈɽʐɽʅʀʗ ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʉʇʆʈʆɺ 

ARBITRARY COURT AS AN ALTERNATIVE WAY OF RESOLUTION OF 

CORPORATE DISPUTES 

 

ʋɼʂ 34 

ʏʝʨʝʥʢʦʚʘ ɸʥʥʘ ʀʛʦʨʝʚʥʘ, ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʖʨʠʜʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʛ. ɹʝʣʛʦʨʦʜ 

 

Cherenkova Anna Igorevna, E-mail: anna.cherenkova.99@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ: 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ ʪʨʝʪʝʡʩʢʠʤʠ ʩʫʜʘʤʠ. ʈʘʩʢʨʳʚʘʝʪʩʷ ʧʨʘʚʦʚʘʷ ʧʨʠʨʦʜʘ 

ʬʝʥʦʤʝʥʘ çʪʨʝʪʝʡʩʢʠʡ ʩʫʜè ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʟ ʩ ʧʨʦʮʝʩʩʦʤ 

ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʘʭ. ʀʩʩʣʝʜʫʝʪʩʷ 

ʧʨʘʚʦʚʘʷ ʩʧʝʮʠʬʠʢʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʬʣʠʢʪʘ.  ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

ʚ ʩʬʝʨʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ, ʚʳʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʚ 

ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ 

ʠʭ ʨʝʰʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ.  

Annotation 

        This article is devoted to the study of the effectiveness of the resolution of 

corporate disputes by arbitration courts. The concept of "arbitration court" is 
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disclosed in the current legislation of the Russian Federation. A comparative legal 

analysis is carried out with the process of resolving disputes in state judicial bodies. 

The legal specificity of corporate disputes is investigated, and the advantages and 

disadvantages of arbitration courts as an alternative way of resolving the conflict are 

determined. Attention is drawn to the experience of foreign countries in the sphere 

of the functioning of arbitration courts, problems in the law enforcement practice of 

the Russian Federation are identified, solutions are proposed for further 

improvement of regulatory legal acts.         

       ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʧʨʘʚʦ, ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʧʦʨ, 

ʘʨʙʠʪʨʘʞʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, 

ʢʦʨʧʦʨʘʮʠʠ. 

        Key words: corporate law, corporate dispute, arbitration proceedings, 

arbitration court, entrepreneurship, corporations. 

 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʧʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʧʨʘʚʦʚʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʢʦʥʬʣʠʢʪʦʚ. ʆʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʣʦʞʠʚʰʠʭʩʷ ʠʥʪʝʨʝʩʦʚ ʟʘʚʠʩʠʪ ʜʘʣʴʥʝʡʰʘʷ 

ʩʫʜʴʙʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ ʘʢʮʠʦʥʝʨʦʚ, ʢʨʝʜʠʪʦʨʦʚ 

ʠ ʧʨʦʩʪʦ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʨʧʦʨʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʳʨʘʙʦʪʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʠʭ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʅʦ ʜʣʷ ʥʘʯʘʣʘ ʨʘʩʢʨʦʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʘʤʦ ʧʦʥʷʪʠʝ çʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʩʧʦʨʳè. ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ (ʧʦʨʦʡ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ) ʧʦʜʭʦʜʦʚ ʢ ʪʦʣʢʦʚʘʥʠʶ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ 

ʢʦʥʬʣʠʢʪʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʯʘʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʩʪʦʨʦʥʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʠʭ ʨʘʟʥʦʛʣʘʩʠʷ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʥʪʝʨʝʩʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, 

ʢʦʥʬʣʠʢʪʘʤ ʧʨʠʩʫʱʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʢʘʢ ʚʥʫʪʨʝʥʥʝʝ, ʪʘʢ 

ʠ ʚʥʝʰʥʝʝ [3, c. 78].  

ɺ ʦʙʱʝʤ ʞʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʧʦʨʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʥʪʝʨʝʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʶʨʠʜʠʯʝʩʢʦʛʦ 
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ʣʠʮʘ ʠʣʠ ʫʯʘʩʪʠʷ ʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ɺ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʘʩʩʦʮʠʘʮʠʠ ʠ ʩʦʶʟ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠ 

ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ.  ʇʨʘʚʜʘ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʦ 

ʩʪʦʨʦʥʳ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʜʝʣʘʣʩʷ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʩʘʤʫ ʢʘʪʝʛʦʨʠʶ ʩʧʦʨʘ 

ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʩʪʘʪʫʩ çʢʦʨʧʦʨʘʪʠʚʥʦʛʦè, ʪʘʢ ʢʘʢ, ʯʘʱʝ ʚʩʝʛʦ, ʢʦʥʬʣʠʢʪ 

ʥʝʩʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʳʭ ʩʧʦʨʦʚ. ʆʙ 

ʵʪʦʤ ʧʠʰʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɽ.ʖ. ʎʫʢʘʥʦʚʘ, ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ: çʅʘʙʣʶʜʘʝʪʩʷ 

ʩʤʝʰʝʥʠʝ ʧʦʥʷʪʠʡ, çʧʝʨʝʢʨʝʩʪʥʦʝè ʥʘʣʦʞʝʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, 

- ʥʝʯʝʪʢʦʩʪʴ, ʨʘʟʤʳʚʘʥʠʝ ʩʫʱʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʥʬʣʠʢʪʘ. ʕʪʦ ʦʪʤʝʯʘʶʪ 

ʠ ʩʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʧʷʪʴ ʞʝ, ʧʦʨʦʡ ʦʧʧʦʥʠʨʫʷ ʜʨʫʛ ʜʨʫʛʫ. [6, c.159]è 

ʉʫʙʲʝʢʪʥʳʡ ʩʦʩʪʘʚ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʧʦʨʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚʦ 

ʚʥʫʰʠʪʝʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʪʘʢ ʢʘʢ ʟʘʪʨʘʛʠʚʘʝʪ ʠʥʪʝʨʝʩʳ ʠ ʨʘʙʦʪʥʠʢʦʚ, ʠ 

ʘʢʮʠʦʥʝʨʦʚ, ʠ ʢʨʝʜʠʪʦʨʦʚ. ʂʩʪʘʪʠ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ çʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷè ʫʯʘʩʪʥʠʢʦʚ ʩʧʦʨʘ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʥʦ ʠ ʣʦʢʘʣʴʥʳʤʠ ʘʢʪʘʤʠ.  

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʧʦʨʳ ʧʦʜʩʫʜʥʳ ʘʨʙʠʪʨʘʞʥʳʤ ʩʫʜʘʤ, ʯʪʦ ʩʢʘʟʘʥʦ ʚ ʩʪ. 

225.1 ɸʨʙʠʪʨʘʞʥʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1, 

ʩʪ.225.1], ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʬʣʠʢʪʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʠʪʫʪ ʪʨʝʪʝʡʩʢʠʭ 

ʩʫʜʦʚ. ʀʥʩʪʠʪʫʪ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ ʧʦʷʚʠʣʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʘ ʢʘʢ ʚ ɽʚʨʦʧʝ ʠʣʠ ʚ ʉʐɸ. 

ʊʘʢʞʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʝʣ ʦʥ ʷʚʥʦ ʫʩʪʫʧʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʠʥʩʪʘʥʮʠʷʤ.  ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʪʘʪʠʩʪʠʢʝ, ʪʦ ʫʚʠʜʠʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʦʢʦʣʦ 60 ʧʨʦʮʝʥʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʧʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʝʪʝʡʩʢʠʤʠ ʩʫʜʘʤʠ, ʚʝʜʫʱʝʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ɸʤʝʨʠʢʘʥʩʢʘʷ ʘʨʙʠʪʨʘʞʥʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʨʘʟʨʝʰʘʶʱʘʷ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʝ, ʪʘʢ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʣʠʢʪʳ. ɺ ʂʠʪʘʝ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʪʠʧʘ ʪʨʝʪʝʡʩʢʦʛʦ ʩʫʜʘ: 
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ʚʥʫʪʨʝʥʥʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʦʥʪʨʘʢʪʘʤ, 

ʟʘʨʫʙʝʞʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʪʦʨʛʦʚʳʡ ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ, ʧʨʠʤʦʨʩʢʠʡ 

ʪʨʝʪʝʡʩʢʠʡ ʩʫʜ [5, c.60].  

ʅʠʟʢʠʡ ʧʨʦʮʝʥʪ ʦʙʨʘʱʝʥʠʡ ʚ ʪʨʝʪʝʡʩʢʠʝ ʩʫʜʳ ʩʧʨʦʚʦʮʠʨʦʚʘʥ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʦʝ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʜʝʣʷʣʦ ʧʦʣʥʦʤʦʯʠʷʤʠ ʨʘʟʨʝʰʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʨʙʠʪʨʘʞʥʳʝ ʩʫʜʳ. ʅʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ 

ʧʦʪʝʨʧʝʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʢʪʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʰʝʡ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʦʡ, çʆʙ ʘʨʙʠʪʨʘʞʝ (ʪʨʝʪʝʡʩʢʦʤ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ) ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʪʘʢʦʝ ʧʨʘʚʦ ʧʦʣʫʯʠʣʠ ʠ 

ʪʨʝʪʝʡʩʢʠʝ ʩʫʜʳ [2, ʩʪ.1].  ʇʨʘʚʜʘ, ɸʨʙʠʪʨʘʞʥʳʡ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʣʘʝʪ ʠʩʢʣʶʯʝʥʠʝ ʜʣʷ   ʩʧʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʩʫʜʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʶʨʠʩʜʠʢʮʠʠ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: ʦ ʩʦʙʨʘʥʠʠ ʯʣʝʥʦʚ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ; ʙʝʨʫʱʠʝ ʩʚʦʝ ʥʘʯʘʣʦ ʠʟ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ, ʠʤʝʶʱʝʛʦ ʧʦʣʥʦʤʦʯʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʶ ʥʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʦʪʘʨʠʘʣʴʥʳʭ ʩʜʝʣʦʢ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ 

ʠʟʤʝʥʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩ ʜʦʣʷʤʠ ʚ ʫʩʪʘʚʥʦʤ ʢʘʧʠʪʘʣʝ 

ʦʙʱʝʩʪʚ, ʠʤʝʶʱʠʭ ʦʛʨʘʥʠʯʝʥʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; ʩʦʝʜʠʥʝʥʥʳʝ ʩ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʘʢʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʦ ʩʚʦʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʥʦʨʤʘʪʠʚʥʳʤʠ, 

ʘ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ ʨʝʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ (ʯ.1 ʩʪ. 

225.1 ɸʨʙʠʪʨʘʞʥʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 

ʈʘʩʩʤʦʪʨʝʥʠʶ ʧʦʜʣʝʞʘʪ ʢʘʢ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ ʙʝʟʜʝʡʩʪʚʠʷ.  

ɻʣʘʚʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʦʙʨʘʱʝʥʠʷ ʚ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ ʩʣʫʞʠʪ ʦʙʨʘʱʝʥʠʝ 

ʩʪʦʨʦʥ ʧʦ ʚʟʘʠʤʥʦʤʫ ʩʦʛʣʘʩʠʶ, ʪʦ ʝʩʪʴ ʦʙʘ ʫʯʘʩʪʥʠʢʘ ʢʦʥʬʣʠʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʨʘʟʨʝʰʝʥʠʠ ʜʝʣʘ.  ʊʨʝʪʝʡʩʢʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ ʬʠʥʘʥʩʦʚʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʩʪʦʨʦʥʘʤʠ ʢʦʥʬʣʠʢʪʘ, ʚʢʣʶʯʘʷ ʫʩʣʫʛʠ ʵʢʩʧʝʨʪʦʚ 

ʧʝʨʝʚʦʜʯʠʢʦʚ ʠ ʠʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʈʷʜ ʫʯʝʥʳʭ ʦʪʥʦʩʷʪʩʷ ʚʝʩʴʤʘ ʩʢʝʧʪʠʯʝʩʢʠ ʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʠʥʩʪʠʪʫʪʘ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʫʜʝʙʥʳʝ ʠʥʩʪʘʥʮʠʠ ʤʦʛʫʪ ʚʳʥʦʩʠʪʴ ʥʝʢʦʤʧʝʪʝʥʪʥʳʝ 



 

 
53 

 

ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʞʫʨʥʘʣ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ çStudNetè ˉ7/2021 

 

 

 

 

 

ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. ʅʦ ʚʩʸ ʯʘʱʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʠʭʦʜʠʪ ʚʩʸ ʞʝ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʪʨʝʪʝʡʩʢʠʭ ʩʫʜʦʚ 

ʥʘʤʥʦʛʦ ʚʳʰʝ ʥʝʞʝʣʠ ʘʨʙʠʪʨʘʞʥʳʭ. ʕʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ 

ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʘʢʪʦʚ ʠ ʠʥʳʭ ʪʦʥʢʦʩʪʝʡ 

ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ.  ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʰʝʥʠʷ ʘʨʙʠʪʨʘʞʥʳʭ ʩʫʜʦʚ ʚʳʛʣʷʜʷʪ ʥʘʠʙʦʣʝʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ, ʘ ʪʨʝʪʝʡʩʢʠʝ ʩʫʜʳ ʠʟʫʯʘʶʪ ʢʘʞʜʳʡ ʥʶʘʥʩ ʩʠʪʫʘʮʠʠ, 

ʚʳʥʦʩʷ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʝʰʝʥʠʝ.  ɹʦʣʝʝ ʪʦʛʦ, ʩʪʦʨʦʥʳ ʚʧʨʘʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʣʠʮ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʨʝʰʘʪʴ ʩʧʦʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʠ 

ʛʨʘʤʦʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʦʪʨʘʩʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʧʦʨʦʚ ʪʨʝʪʝʡʩʢʠʤʠ ʩʫʜʘʤʠ ʩʪʦʨʦʥʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʟʘʩʝʜʘʥʠʷ ʚʩʝʛʜʘ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʟʘʢʨʳʪʦʤ ʬʦʨʤʘʪʝ [4, c.76]. ɼʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ 

ʫʢʘʟʘʥʥʳʡ ʬʘʢʪ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʛʣʘʰʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʩʫʜʴʙʫ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʉʣʝʜʫʶʱʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ï ʵʪʦ ʩʨʦʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣʘ. 

ɿʘʯʘʩʪʫʶ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʜʘʭ ʩʫʜʝʙʥʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʜʣʠʪʴʩʷ 

ʚʥʫʰʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʦ ʚʝʜʴ ʚʨʷʜ ʣʠ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ 

ʫʩʪʨʦʠʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʢʨʝʜʠʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʦʩʪʨʘʜʘʶʪ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ ʚ ʩʠʣʫ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ.  ʊʨʝʪʝʡʩʢʠʝ ʩʫʜʳ 

ʞʝ ʩʧʦʩʦʙʥʳ ʨʘʩʩʤʦʪʨʝʪʴ ʜʝʣʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʂ ʪʦʤʫ ʞʝ, ʧʦʩʣʝʜʥʠʝ ʥʝ 

çʩʚʷʟʘʥʳè ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʟʘʢʦʥʦʤ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʷʛʠʚʘʶʪ ʧʦ ʚʨʝʤʝʥʥʳʤ ʨʘʤʢʘʤ ʧʨʦʮʝʩʩ. ɽʜʠʥʩʪʚʝʥʥʳʤ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, 

ʛʜʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʳ ʫʯʘʩʪʥʠʢʠ ʩʧʦʨʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʯʝʨʪʫ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʨʝʪʝʡʩʢʠʝ 

ʩʫʜr ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʦʨʦʚ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚʝʩʴʤʘ 

ʧʦʟʠʪʠʚʥʫʶ ʨʦʣʴ.  ʆʜʥʘʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘ ʯʪʦ ʠʥʩʪʠʪʫʪ 

ʪʨʝʪʝʡʩʢʦʛʦ ʘʨʙʠʪʨʘʞʘ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʩʠʣʫ ʥʝʨʘʟʚʠʪʦʩʪʠ ʩʘʤʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʥʝʜʦʚʝʨʠʷ ʛʨʘʞʜʘʥ.  ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʨʝʛʫʣʠʨʦʚʘʪʴ 

ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʩʪʘʪʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʰʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷʭ. 
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ʕʄʇʀʈʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʋʈʆɺʅʗ 

ʉʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ 

ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ ʉ ʋʄʉʊɺɽʅʅʆʁ ʆʊʉʊɸʃʆʉʊʔʖ ɺʆ 

ɺʅɽʋʈʆʏʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

AN EMPIRICAL STUDY OF THE LEVEL OF FORMATION OF THE 

ECOLOGICAL CULTURE OF PRIMARY SCHOOL CHILDREN WITH 

MENTAL RETARDATION IN EXTRACURRICULAR ACTIVITIES 

 

ʋɼʂ 376.42 

ʀʙʨʘʛʠʤʦʚʘ ɸʣʠʝ ʈʫʩʪʝʤʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʧʝʮʠʘʣʴʥʦʛʦ (ʜʝʬʝʢʪʦʣʦʛʠʯʝʩʢʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ, ʂʨʳʤʩʢʠʡ 

ʠʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʠʤʝʥʠ ʌʝʚʟʠ ʗʢʫʙʦʚʘ, ʈʦʩʩʠʷ, ʛ. 

ʉʠʤʬʝʨʦʧʦʣʴ 

ʗʥ ʅʘʪʘʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʩʪʫʜʝʥʪ, 4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʇʩʠʭʦʣʦʛʠʠ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè, ʂʨʳʤʩʢʠʡ ʠʥʞʝʥʝʨʥʦ- ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʌʝʚʟʠ ʗʢʫʙʦʚʘ, ʈʦʩʩʠʷ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʚʦ 

ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʙʦʪʘ ʚʳʩʪʨʘʠʚʘʣʘʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʷʭ, 

ʢʦʪʦʨʳʝ ʚʳʜʝʣʠʣʠ ɺ.ɺ. ɺʦʨʦʥʢʦʚʘ, ʃ.ɺ. ʂʤʳʪʶʢ, ʊ.ʄ. ʃʠʬʘʥʦʚʘ, ʊ.ʀ. 

ʇʦʨʦʮʢʘʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʜʣʷ 
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ʫʤʩʪʚʝʥʥʦ ʦʪʩʪʘʣʳʭ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʨʦʯʪʝʥʠʷ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ. 

Summary 

This article presents the features of the organization, conduct and results of an 

empirical study of the level of formation of the ecological culture of primary school 

students with mental retardation in extracurricular activities. The work was based on 

certain criteria, which were identified by V. V. Voronkova, L. V. Kmytyuk, T. M. 

Lifanova, T. I. Porotskaya. During the study, special methods were used for mentally 

retarded primary school children, described in detail in the work. This article is 

recommended for reading to a wide range of readers. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, 

ʫʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ, ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

Keyword:  environmental education, environmental culture, mental 

retardation, primary school age, experimental research, extracurricular activities. 

 

ʇʨʦʙʣʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʣʘʜʰʠʭ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ɺ.ɺ. 

ɺʦʨʦʥʢʦʚʘ, ʃ.ɺ. ʂʤʳʪʶʢ, ʊ.ʄ. ʃʠʬʘʥʦʚʘ, ʊ.ʀ. ʇʦʨʦʮʢʘʷ, ɺ.ɺ. ʉʠʚʦʛʣʘʟʦʚʘ, 

ʉ.ɻ. ʐʝʚʯʝʥʢʦ, ʊ.ɺ. ʐʝʚʳʨʝʚʘ ʠ ʜʨ.  

ʀ.ʆ. ɼʦʪʦʣʝʚʘ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʧʦʜ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʦʧʠʩʳʚʘʝʪ 

ʢʘʢ çʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʯʫʚʩʪʚʦʚʘʪʴ ʞʠʚʦʝ ʙʳʪʠʝ ʤʠʨʘ, ʧʨʠʤʝʨʷʪʴ ʠ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴ ʝʛʦ ʢ ʩʝʙʝ, ʚʟʘʠʤʦʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʨʦʜʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè [2, c. 91].  

ɻʦʚʦʨʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ ʤʣʘʜʰʠʭ 

ʰʢʦʣʴʥʠʢʦʚ, ʃ.B. ʂʤʳʪʶʢ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʚ ʵʪʦ 

ʧʦʥʷʪʠʝ ʚʭʦʜʠʪ: ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʘʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ; ʟʥʘʥʠʷ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʨʠʥʮʠʧʘʭ ʝʝ ʨʘʟʚʠʪʠʷ; ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʧʨʠʨʦʜʳ; ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ; ʣʠʯʥʳʝ ʤʦʪʠʚʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè [3, c. 32]. 
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ʋ ʫʯʘʱʠʭʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴ ʢʘʢ ʧʨʘʚʠʣʦ 

ʧʨʝʦʙʣʘʜʘʝʪ ʧʘʩʩʠʚʥʦ-ʩʦʯʫʚʩʪʚʝʥʥʘʷ ʧʦʟʠʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ. ʆʥʠ 

ʙʝʟʫʩʣʦʚʥʦ ʥʫʞʜʘʶʪʩʷ ʚ ʦʙʱʝʥʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʘʩʩʠʚʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʵʤʧʘʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. ʆʥʠ 

ʟʘʪʨʫʜʥʷʶʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʩʦʟʜʘʶʪ ʚʧʝʯʘʪʣʝʥʠʝ ʨʘʚʥʦʜʫʰʠʷ ʠ ʦʪʯʫʞʜʝʥʥʦʩʪʠ ʦʪ 

ʦʢʨʫʞʘʶʱʝʛʦ, ʭʦʪʷ ʩʧʦʩʦʙʥʳ ʠʩʧʳʪʳʚʘʪʴ ʞʘʣʦʩʪʴ ʠ ʩ ʩʦʯʫʚʩʪʚʠʝʤ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʫʚʠʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʥʝʛʘʪʠʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ï ʩʣʦʞʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʧʨʘʚʣʝʥ ʢʘʢ ʥʘ 

ʦʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʪʘʢ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ, ʤʳʰʣʝʥʠʷ, ʚʦʣʠ, ʵʤʦʮʠʡ, ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʱʠʪʝ, ʫʭʦʜʫ, ʫʣʫʯʰʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ.  

ʈʘʟʥʦʦʙʨʘʟʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʰʢʦʣʴʥʠʢʘʤ ʦʚʣʘʜʝʪʴ ʛʣʫʙʦʢʠʤʠ ʟʥʘʥʠʷʤʠ ʦ ʩʚʷʟʷʭ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ, 

ʫʚʠʜʝʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʥʘʫʯʠʪʴʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ 

ʫʤʝʥʠʷʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʙʳʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʛʦʪʦʚʳʤʠ ʢ ʦʙʱʝʥʠʶ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘʢʪʠʚʥʦ 

ʦʧʝʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷʤʠ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʫʙʝʞʜʝʥʠʷ 

ʪʝʭ, ʢʪʦ ʝʱʝ ʥʝ ʦʩʦʟʥʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʷʟʠ ʝʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩ ʫʨʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʝʜʤʝʪʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ ʠ ʧʦ 

ʙʠʦʣʦʛʠʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ [3]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʤʧʠʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʙʘʟʝ ʄɹʆʋ 

çʉ(ʂ) ʆʐ çɿʣʘʛʦʜʘè ʛʦʨʦʜ ʉʠʤʬʝʨʦʧʦʣʴ, ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʕʢʩʧʝʨʠʤʝʥʪʦʤ 

ʙʳʣʘ ʦʭʚʘʯʝʥʘ ʛʨʫʧʧʘ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (3 ʢʣʘʩʩ) ʩ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ, ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ 10 ʯʝʣʦʚʝʢ.  
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʩʪʨʘʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ, ʚʳʜʝʣʝʥʥʳʭ ɺ.ɺ. 

ɺʦʨʦʥʢʦʚʦʡ, ʃ.ɺ. ʂʤʳʪʶʢ, ʊ.ʄ. ʃʠʬʘʥʦʚʦʡ, ʊ.ʀ. ʇʦʨʦʮʢʦʡ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ; ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ; ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʦʩʧʠʪʘʥʥʦʩʪʴ [4].  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʦʩʪʘʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ:  

ï ʦʧʨʦʩ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶè;  

ï ʤʝʪʦʜʠʢʘ çʄʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝè;  

ï ʤʝʪʦʜʠʢʘ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠè (ʧʦ ɽ.ʂ. ɹʝʨʶʭʦʚʦʡ, ʅ.ɺ. 

ɻʨʫʟʜʝʚʦʡ).  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʩʨʝʜʥʝ ʛʨʫʧʧʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʝʡ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ ʫʨʦʚʥʠ ʦʮʝʥʠʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ 

ʦʪʩʪʘʣʦʩʪʴʶ: 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ: ʆʙʫʯʘʶʱʠʝʩʷ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ 

ʚʦʧʨʦʩʘʤ ʵʢʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʪ ʨʘʟʚʠʪʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʢʫʩ. ʐʢʦʣʴʥʠʢʠ ʩʦʙʣʶʜʘʶʪ 

ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʢʠ, ʦʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ ʧʨʠʨʦʜʝ ʠ ʣʶʜʷʤ, 

ʩʧʦʩʦʙʥʳ ʢ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʶ, ʥʝʧʨʠʤʠʨʠʤʳ ʢ ʜʝʡʩʪʚʠʷʤ, ʥʝʩʫʱʠʤ ʚʨʝʜ 

ʧʨʠʨʦʜʝ. 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ: ʆʙʫʯʘʶʱʠʝʩʷ ʧʦʥʠʤʘʶʪ ʚʘʞʥʦʩʪʴ ʵʢʦʣʦʛʠʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʠ ʫʩʧʝʰʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ ʠ 

ʯʝʣʦʚʝʢʘ. ʆʥʠ ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋ 

ʰʢʦʣʴʥʠʢʘ ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʟʥʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʱʝʡ ʵʢʦʣʦʛʠʠ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ: ʆʙʫʯʘʶʱʠʝʩʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʥʠʡ ʧʦ 

ʚʦʧʨʦʩʘʤ ʵʢʦʣʦʛʠʠ, ʠʥʪʝʨʝʩʘ ʢ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʷʤ ʠ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ, ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ. ʆʪʥʦʰʝʥʠʝ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ï ʥʝʡʪʨʘʣʴʥʳ ʠʣʠ ʙʝʟʨʘʟʣʠʯʥʳ. ʋ ʜʝʪʝʡ ʦʪʩʫʪʩʪʚʫʝʪ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʵʢʦʣʦʛʦ-ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʢ ʦʙʱʝʥʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʧʨʠʨʦʜʦʡ. 

ʅʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʥʝ ʙʳʣ; ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ 40% 

ʦʙʫʯʘʶʱʠʭʩʷ, ʪʦ ʝʩʪʴ 4 ʯʝʣʦʚʝʢ; ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ 

60% ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ, ʪʦ ʝʩʪʴ 6 ʯʝʣʦʚʝʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩ ʜʘʥʥʦʡ ʛʨʫʧʧʦʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ 

ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʫʤʘʪʴ ʧʨʦʛʨʘʤʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʦʯʝʪʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ, ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʠʟʣʦʞʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: ʵʢʩʢʫʨʩʠʠ, ʢʣʘʩʩʥʳʝ ʯʘʩʳ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʞʠʚʦʛʦ ʫʛʦʣʢʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʂɺʅ, ʚʳʝʟʜ ʚ ʟʦʦʧʘʨʢ, ʙʝʩʝʜʳ ʠ ʘʢʮʠʠ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʃɻʆʈʀʊʄɸ SLAM ʈʆɹʆʊʆɺ ʅɸ ʆʉʅʆɺɽ 

ʆʇʊʀʄʀɿɸʎʀʀ ɻʈɸʌʆɺ 

INVESTIGATION OF THE SLAM ALGORITHM OF ROBOTS BASED ON 

GRAPH OPTIMIZATION 

 

ʎʠʥʴ ʏʞʘʦʷʥ,ʄɻʊʋ ʠʤ. ʅ.ʕ.ɹʘʫʤʘʥʘ, ʢʘʬʝʜʨʘ CM7, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

Qin Zhaoyang, BMSTU, Department SM7, Moscow, Russia, 

Qinzy99@foxmail.com 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ  ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʘʣʛʦʨʠʪʤ SLAM, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʨʘʬʦʚ.ɸʣʛʦʨʠʪʤ SLAM ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʣʠʜʘʨʘ, ʩʦʙʨʘʥʥʳʭ 

ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ ʚ ʧʦʤʝʱʝʥʠʠ. ʄʝʪʦʜ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʣʛʦʨʠʪʤʝ ʙʘʡʝʩʦʚʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʘʣʛʦʨʠʪʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʙʦʣʝʝ ʪʦʯʥʳʤ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʨʪʳ ʧʦʣʦʞʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʢʘʨʪʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʦʢʨʫʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ SLAM ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʪʦʯʥʦʩʪʴ. 

Annotation 

This article explores the SLAM algorithm based on graph optimization. The 

SLAM algorithm is implemented on a lidar dataset collected by a mobile robot 

indoors. The incremental composition method based on the Bayesian filtering 

algorithm is integrated into the graph optimization algorithm to make the mapping 

more accurate. Through scan matching, closed loop detection and position map 

mailto:Qinzy99@foxmail.com
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optimization, a map of the unknown environment is generated. Experimental results 

show that the optimized SLAM graph optimization algorithm has good accuracy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʣʠʜʘʨ, 

ʪʝʭʥʦʣʦʛʠʷ SLAM, ʘʣʛʦʨʠʪʤ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ, ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʨʘʬʠʢʠ. 

Key words: Mobile robot, navigation system, lidar, SLAM technology, Kalman 

filter algorithm, graphics optimization algorithm. 

 

ɺʚʝʜʝʥʠʝ 

ʊʝʭʥʦʣʦʛʠʷ SLAM ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʜʦʩʪʠʞʝʥʠʶ ʘʚʪʦʥʦʤʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʪʫʘʮʠʷʭ ʩ 

ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ ʠ ʩʫʨʦʚʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ. 

ʊʝʭʥʦʣʦʛʠʷ SLAM ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʫʶ ʠʥʪʝʛʨʘʮʠʶ, 

ʦʭʚʘʪʳʚʘʶʱʫʶ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ, ʠ ʠʤʝʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʦʝʥʥʦʡ, ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ.  

3.1 1 ʂʣʘʩʩʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ SLAM ʥʘ ʦʩʥʦʚʝ ʣʠʜʘʨʘ 

ʉ ʪʝʭ ʧʦʨ, ʢʘʢ ʉʤʠʪ ʧʨʝʜʣʦʞʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʚ 1988 ʛʦʜʫ, ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʥ ʨʘʟʚʠʣʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʠ ʜʦʩʪʠʛ ʧʣʦʜʦʪʚʦʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ SLAM. 

ʉʦʛʣʘʩʥʦ ʨʘʟʣʠʯʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ SLAM, ʝʛʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

(1) ɸʣʛʦʨʠʪʤ SLAM ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ (ɹʘʡʝʩʦʚʩʢʠʡ 

ʬʠʣʴʪʨ): SLAM ʥʘ ʦʩʥʦʚʝ ʬʠʣʴʪʨʘ ʯʘʩʪʠʮ (PF), SLAM ʥʘ ʦʩʥʦʚʝ ʬʠʣʴʪʨʘ 

ʂʘʣʤʘʥʘ (KF), Fast SLAM ʠ ʪ. ɼ. ʉʨʝʜʠ ʥʠʭ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ ʜʝʣʠʪʩʷ ʥʘ 

ʣʠʥʝʡʥʳʡ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ (KF), ʨʘʩʰʠʨʝʥʥʳʡ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ (EKF), ʬʠʣʴʪʨ 

ʂʘʣʤʘʥʘ ʙʝʟ ʟʘʧʘʭʘ (UKF) ʠ ʪʘʢ ʜʘʣʝʝ. 
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(2) ɸʣʛʦʨʠʪʤ SLAM ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ (ʄʝʪʦʜ ʧʣʘʚʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ): SLAM ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ, SLAM ʥʘ 

ʦʩʥʦʚʝ ʩʣʠʷʥʠʷ ʜʘʥʥʳʭ, SLAM ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʠ ʪ. ɼ. 

3.2 2 ɸʣʛʦʨʠʪʤ SLAM  ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ 

ɸʣʛʦʨʠʪʤ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʠ ʘʣʛʦʨʠʪʤ ʬʠʣʴʪʨʘ ʯʘʩʪʠʮ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʘʧʠʩʠ ʜʦ ʧʨʝʜʳʜʫʱʝʛʦ ʤʦʤʝʥʪʘ. ʂʫʤʫʣʷʪʠʚʥʘʷ ʦʰʠʙʢʘ, 

ʚʳʟʚʘʥʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʰʫʤʘ ʜʘʪʯʠʢʘ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʢʘʨʪʳ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʷ ʚʳʙʨʘʣ 

ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʭʦʜ ʛʣʦʙʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. 

ʄʝʪʦʜ SLAM [6], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ (Graph-based), ʙʳʣ 

ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʃʫ ʠ ʄʠʣʠʦʩʦʤ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʚʩʶ ʨʘʥʝʝ ʥʘʙʣʶʜʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʦʙʦʪʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠ ʦʮʝʥʢʝ ʪʨʘʝʢʪʦʨʠʠ ʠ ʢʘʨʪʳ ʨʦʙʦʪʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʦʙʨʘʟʫʝʪ ʵʣʝʤʝʥʪʳ 

ʢʘʨʪʳ ʚ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʟʳ, ʘ ʟʘʪʝʤ ʦʮʝʥʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʟʳ [7], ʘ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʬʦʤ ʧʦʟʳ (Pose Graph). ʕʪʦʪ ʚʠʜ 

ʜʠʘʛʨʘʤʤʳ ʧʦʟ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʠʥʪʫʠʪʠʚʥʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2-1. ØȁØȁ

ØȁØ ʠ ʪ. ɼ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʟʫ ʠ ʧʦʣʦʞʝʥʠʝ ʨʦʙʦʪʘ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ, ʘ ʢʨʘʷ ʦʧʠʩʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʦʟʘʤʠ.  

 

ʈʠʩ. 2-1 ɻʨʘʬ ʧʦʟʳ ʚ SLAM ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ 
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ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʪʦʜʝ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʦʚ, ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2-2, ʘ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʦʚ ʨʘʟʜʝʣʝʥʘ ʥʘ ʚʥʝʰʥʠʡ 

ʠʥʪʝʨʬʝʡʩ ʠ ʚʥʫʪʨʝʥʥʠʡ ʠʥʪʝʨʬʝʡʩ. ɺʥʝʰʥʠʡ ʠʥʪʝʨʬʝʡʩ ʦʪʚʝʯʘʝʪ ʟʘ 

ʧʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ, ʘ ʚʥʫʪʨʝʥʥʠʡ ʠʥʪʝʨʬʝʡʩ ʦʪʚʝʯʘʝʪ ʟʘ 

ʦʧʪʠʤʠʟʘʮʠʶ. 

 

ʈʠʩ. 2-2 ɻʨʘʬʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ SLAM 

ɺʥʝʰʥʠʡ ʠʥʪʝʨʬʝʡʩ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ. ʕʪʠ ʜʚʝ ʯʘʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘʙʣʶʜʝʥʠʷ ʜʘʪʯʠʢʦʚ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʟʣʘʤʠ ʨʦʙʦʪʘ. 

ʈʘʟʥʠʮʘ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʠʤʝʝʪ ʜʝʣʦ ʩ ʣʦʢʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʚʪʦʨʦʡ - ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ.ʆʥʠ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʙʣʶʜʝʥʠʠ ʜʘʪʯʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʪʦʯʥʦʡ ʠ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ, ʛʨʘʬʠʢ ʧʦʟ, ʧʦʣʫʯʝʥʥʳʡ ʚʥʝʰʥʠʤ 

ʠʥʪʝʨʬʝʡʩʦʤ, ʯʘʩʪʦ ʥʝ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʠ 

ʚʥʫʪʨʝʥʥʠʡ ʠʥʪʝʨʬʝʡʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʠʢʘ.  

1 нΦм  ˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͙͍͙ͫ͊ͤͪͦ͊ͤ͟Ύ 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʦʛʨʘʥʠʯʝʥʠʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʦʟ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʟʳ ʤʝʞʜʫ ʜʚʫʤʷ ʢʘʜʨʘʤʠ ʣʘʟʝʨʥʳʭ ʜʘʥʥʳʭ (scan to scan) ʠʣʠ 

ʤʝʞʜʫ ʦʜʥʠʤ ʢʘʜʨʦʤ ʣʘʟʝʨʥʳʭ ʜʘʥʥʳʭ ʠ ʢʘʨʪʦʡ (scan to map) [8].  
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ɼʚʫʭʪʦʯʝʯʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤ ICP 

(Iterative Closest Point), ʢʦʪʦʨʳʡ ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ Besl ʠ Mckay ʚ 1992 

ʛ. [9]. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʟʳ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʢʘʜʨʘʤʠ ʜʚʘ ʢʘʜʨʘ ʜʘʥʥʳʭ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʠ ʦʙʲʝʜʠʥʷʶʪʩʷ [10,11]. 

 

ʘ) ʇʝʨʝʜ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ        b) ʇʦʩʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʈʠʩ. 2-3 ɼʚʘ ʢʘʜʨʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʣʘʟʝʨʥʳʭ ʜʘʥʥʳʭ 

2 2.2 ˻ ͔͙͔͋ͤ͊ͪͯ͗ͤ ͘ ͎͊ͣͤͯͭͦͦ͟ ͦͤͭͯͪ͊͟ 

ʆʙʥʘʨʫʞʝʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʪʝʢʫʱʝʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʣʘʩʪʴʶ, ʢʦʪʦʨʫʶ ʧʦʩʝʱʘʣʠ ʨʘʥʝʝ. ʆʙʥʘʨʫʞʝʥʠʝ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ- ʵʪʦ, ʧʦ ʩʫʪʠ, ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʭʦʜʩʪʚʦ 

ʜʚʫʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɽʩʣʠ ʦʙʥʘʨʫʞʝʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʧʨʦʰʣʦ 

ʫʩʧʝʰʥʦ ʠ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʩʬʦʨʤʠʨʦʚʘʥ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʟʝ ʚ ʟʘʤʢʥʫʪʦʤ 

ʢʦʥʪʫʨʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʤʢʥʫʪʦʛʦ 

ʢʦʥʪʫʨʘ, ʠ ʩʦʚʦʢʫʧʥʘʷ ʦʰʠʙʢʘ, ʚʳʟʚʘʥʥʘʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʫʤʝʥʴʰʝʥʘ. 

ɿʘʤʢʥʫʪʳʡ ʮʠʢʣ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʨʦʙʦʪʦʤ, ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʦʛʦ ʛʨʘʬʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2-4. ɿʜʝʩʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʤʦʞʝʪ ʣʠ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʟʘʤʢʥʫʪʘʷ ʧʝʪʣʷ, ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʦ ʦʙʣʘʢʫ ʣʘʟʝʨʥʳʭ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʦʤʫ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʵʪʠʭ ʜʚʫʭ ʧʦʟ. 

ɽʩʣʠ ʜʚʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦʙʣʘʢʘ ʪʦʯʝʢ ʣʘʟʝʨʘ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʝʢ 

ʩʦʚʧʘʜʝʥʠʷ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʪʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥ 

ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ. 
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a) ʆʪʩʫʪʩʪʚʠʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘb ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ 

ʈʠʩ. 2-4 ʇʨʠʥʮʠʧ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ 

2.3  ʆʧʪʠʤʠʟʘʮʠʷ ʛʨʘʬʠʢʘ 

ɸʣʛʦʨʠʪʤ SLAM, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ, ʚʢʣʶʯʘʝʪ ʜʚʘ ʰʘʛʘ: 

ʧʦʩʪʨʦʝʥʠʝ ʚʥʝʰʥʝʛʦ ʛʨʘʬʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʛʨʘʬʘ. ɿʘʜʘʯʘ 

ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ - ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʜʘʪʯʠʢʦʤ, ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʧʦʟʳ. ɿʘʜʘʯʘ ʙʵʢʝʥʜʘ - ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʘʨʪʫ ʧʦʟ, 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʝʨʝʜʥʠʤ ʢʦʥʮʦʤ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʛʨʘʬʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ SLAM ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʩʥʘʯʘʣʘ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʪʯʠʢʘʤʠ, ʠ ʦʪʥʦʰʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʟʳ ʨʦʙʦʪʘ ʥʘ ʚʩʝʭ ʫʟʣʘʭ. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʚʥʝʰʥʠʡ ʠʥʪʝʨʬʝʡʩ ʟʘʚʝʨʰʠʣ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʧʦʟ, ʦʮʝʥʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʟ ʨʦʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʦʧʪʠʤʠʟʘʮʠʶ 

ʫʟʣʦʚ ʚ ʛʨʘʬʝ, ʪʦ ʝʩʪʴ ʧʫʪʝʤ ʥʘʩʪʨʦʡʢʠ ʫʟʣʦʚ ʚ ʛʨʘʬʝ ʪʘʢ, ʯʪʦʙʳ ʵʪʠ ʫʟʣʳ ʤʦʛʣʠ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʚʩʝʭ ʨʝʙʝʨ.  

3.3 3 ʈʝʘʣʠʟʘʮʠʷ SLAM  ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʘ 

ɸʣʛʦʨʠʪʤ SLAM ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʣʠʜʘʨʘ, ʩʦʙʨʘʥʥʳʭ 

ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ ʚ ʧʦʤʝʱʝʥʠʠ. ʅʘʙʦʨ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʝʪ ʠʟ ʂʠʪʘʡʩʢʦʛʦ 

ʟʜʘʥʠʷ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ. ʉʨʝʜʥʝʝ ʩʤʝʱʝʥʠʝ ʤʝʞʜʫ ʢʘʞʜʳʤ 

ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,6 ʤʝʪʨʘ. 

ʕʪʦʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʙʠʨʘʝʪʩʷ ʣʠʜʘʨʦʤ SICK TiM551. 
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ʈʠʩ.3.1  SICK TiM551 ʃʠʜʘʨ 

ɼʘʥʥʳʝ ʣʠʜʘʨʘ ʩʢʘʥʠʨʫʶʪʩʷ ʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʟʳ ʨʦʙʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʚʫʤ ʣʘʟʝʨʥʳʤ 

ʣʫʯʘʤ. 

ʇʝʨʚʳʡ ʢʘʜʨ ʣʠʜʘʨʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ:  

 

ʈʠʩ. 3.2 ɻʨʘʬʠʢ ʧʦʟ ʜʣʷ ʧʝʨʚʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʇʝʨʚʳʝ ʜʝʚʷʪʴ ʢʘʜʨʦʚ: 


