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ʆʉʆɹʃʀɺʆʉʊɯ ʄʆɼɽʃʖɺɸʅʅʗ
ɽʂʆʅʆʄɯʏʅʀʍ ʇʈʆʎɽʉɯɺ*

1

ʉʧʨʦʙʠ ʜʦʩʷʛʪʠ ʙʘʞʘʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʜʦʩʣʽʜʞʝʥʥʽ
ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʙʤʝʞʫʚʘʪʠ ʛʘʣʫʟʴ ʜʦ-
ʩʣʽʜʞʝʥʴ, ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʤʝʥʰʽ, ʦʩʦʙʣʠʚʽ ʾʭ ʢʣʘʩʠ. ʆʜʥʠʤʠ ʽʟ ʥʘʡʚʘ-
ʞʣʠʚʽʰʠʭ ʢʣʘʩʽʚ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʻ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ
ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ. ʉʫʪʴ ʥʘʡʛʦ-
ʣʦʚʥʽʰʠʭ ʟ ʮʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʮʽʣʝʡ ʨʦʟʚʠʪʢʫ
ʩʠʩʪʝʤ ʽ ʚʠʙʦʨʽ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚʠ-
ʟʥʘʯʝʥʠʭ ʮʽʣʝʡ.

ʆʢʨʝʤʽ ʝʢʦʥʦʤʽʯʥʽ ʦʙôʻʢʪʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʚ ʪʽʩ-
ʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʟ ʽʥʰʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ
ʦʙôʻʢʪʘʤʠ. ʎʽ ʟʚôʷʟʢʠ ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʮʠʨ-
ʢʫʣʶʶʪʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ. ʇʣʘʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝ-
ʨʝʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜ ʢʽʣʴʢʽʩʥʦʾ ʽ ʷʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʾ
ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʝʥʠʭ ʨʽʰʝʥʴ. ʅʘ ʜʫʤʢʫ ʉ. ɹʽʨʘ, “ʽʥʬʦʨ-
ʤʘʮʽʷ ʟʥʠʱʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʘ ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʻ ʦʜʥʠʤ ʟ
ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʥʝ ʪʦʤʫ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʩʧʨʦʱʫʻʪʴʩʷ
ʢʝʨʫʶʯʘ ʩʠʩʪʝʤʘ, ʘ ʪʦʤʫ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʩʠʩʪʝʤʠ ʩʪʘʻ ʙʽʣʴʰ ʧʨʦʛʥʦʟʦ-
ʚʘʥʦʶ” [1]. ɹʘʛʘʪʦ ʧʨʦʚʽʜʥʠʭ ʫʯʝʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʽʟ ʟʘʚʜʘʥʴ, ʧʦʩʪʘʚ-
ʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʻʶ, ʾʾ ʧʝʨʝʜʘʯʝʶ, ʟʙʝʨʝʞʝʥʥʷʤ ʽ ʦʧʨʘʮʶʚʘʥʥʷʤ ʚʠʥʠʢ

*ɺ. ʄ. ɺʦʚʢ, ʜ-ʨ ʝʢʦʥ. ʥʘʫʢ, ʧʨʦʬ., ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ

ʈʦʟʜʽʣ 1

ʄʆɼɽʃɯ ʊɸ ʄɽʊʆɼʀ ʋʇʈɸɺʃɯʅʅʗ
ɺʀʈʆɹʅʀʎʊɺʆʄ ɯ ɿɹʋʊʆʄ
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ʛʦʣʦʚʥʠʡ ʥʘʧʨʷʤ ʢʽʙʝʨʥʝʪʠʢʠ. ʆʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ
ʩʠʛʥʘʣʦʤ ʧʨʦ ʤʦʞʣʠʚʠʡ ʘʙʦ ʜʽʡʩʥʠʡ ʬʘʢʪ, ʪʦ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʜʦʙ-
ʨʝ ʧʨʦʜʫʤʘʥʘ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʣʝʞʠʪʴ ʤʽʨʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʢʦʥʦ-
ʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʫ ʚʠʚʯʘʻʤʦ, ʟ ʽʤʦʚʽʨʥʽʩʥʦʾ ʚ ʜʝʪʝʨʤʽʥʦʚʘʥʫ.

ʅʘʡʚʘʞʣʠʚʽʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ – ʮʝ ʾʾ ʚʝʣʠʢʘ
ʨʦʟʤʽʨʥʽʩʪʴ, ʜʠʥʘʤʽʯʥʽʩʪʴ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʝʨʽ-
ʦʜʠʯʥʽʩʪʴ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʽ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ. ɼʦ ʪʦʛʦ ʞ ʝʢʦ-
ʥʦʤʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥ ʤʘʪʝʨʽʘʣʴʥʦʛʦ
ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʡ ʚʠʨʦʙʥʠʯʽ ʚʽʜʥʦʩʠʥʠ. ɼʦʩʣʽʜʞʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʫ
ʥʘʧʨʷʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝ-
ʩʽʚ, ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʧʣʘʥʫʚʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ. ʇʦʜʘʶʪʴ ʾʾ ʫ ʚʠʛʣʷ-
ʜʽ, ʟʨʫʯʥʦʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ.

ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʽ ʛʨʫʧʠ ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ: ʧʝʨʰʘ –
ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ; ʜʨʫʛʘ – ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʧʨʦ
ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ.

ɺʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟʫʤʦʚʣʝʥʽ ʪʽʻʶ ʚʘʞʣʠʚʦʶ ʨʦʣʣʶ, ʷʢʫ ʚʦʥʘ
ʚʽʜʽʛʨʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ɻʦʣʦʚʥʽ ʟ ʥʠʭ
ʪʘʢʽ: ʘ) ʜʦʩʪʦʚʽʨʥʽʩʪʴ; ʙ) ʩʚʦʻʯʘʩʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʴ; ʚ) ʥʝʦʙʭʽʜʥʽʩʪʴ ʽ
ʜʦʩʪʘʪʥʽʩʪʴ ʧʦʚʥʦʪʠ; ʛ) ʟʤʽʩʪʦʚʥʽʩʪʴ; ˇ) ʝʢʦʥʦʤʽʯʥʽʩʪʴ.

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʷʢ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝ-
ʞʠʪʴ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʯʠʥʥʠʢʽʚ, ʯʝʨʝʟ ʷʢʽ ʚʠʨʘʞʘ-
ʶʪʴʩʷ ʟʚôʷʟʢʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɼʣʷ ʚʠʚʯʝʥʥʷ
ʧʦʚʝʜʽʥʢʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʫ ʨʘʟʽ ʟʤʽʥʠ ʚʢʘʟʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʩʽ ʮʽ
ʟʚôʷʟʢʠ ʧʦʜʘʪʠ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʨʘʟʽ, ʪʦʙʪʦ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʪʦʯʥʠʭ
ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʽ ʬʫʥʢʮʽʡ. ʎʝʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ
ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʻ ʜʫʞʝ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ.

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʫʩʽʭ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʟʚôʷʟʢʽʚ ʽ
ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʷʚʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʷʢʙʠ
ʮʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ, ʧʨʠʚʝʣʦ ʙ ʜʦ ʪʘʢʠʭ ʨʦʟʤʽʨʽʚ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʾʾ ʨʦʟʚôʷʟʦʢ ʙʫʚ ʙʠ ʥʝʤʦʞʣʠʚʠʡ.

ɺʦʜʥʦʯʘʩ, ʙʫʜʴ-ʷʢʝ ʩʧʨʦʱʝʥʥʷ ʟʚôʷʟʢʽʚ, ʚʽʜʢʠʜʘʥʥʷ ʥʘʚʽʪʴ ʥʝʟʥʘ-
ʯʥʠʭ ʽʟ ʥʠʭ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽ-
ʯʥʦʤʫ ʧʨʦʮʝʩʫ, ʘ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ, ʟʥʘʡʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ
ʤʦʜʝʣʽ – ʧʨʠʙʣʠʟʥʠʤ. ʅʝʦʙʭʽʜʥʦ ʤʦʜʝʣʶʚʘʪʠ ʪʽ ʟʘʣʝʞʥʦʩʪʽ ʽ ʟʚôʷʟʢʠ,
ʷʢʽ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʰʫʢʘʥʽ ʚʝʣʠʯʠʥʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ
ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ.

ʆʧʪʠʤʽʟʘʮʽʷ ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘ-
ʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ. ʊʦʤʫ ʥʘʡʮʽʥʥʽʰʠʤʠ ʻ ʨʦʙʦ-
ʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ
ʚʠʨʦʙʥʠʮʪʚʦʤ.
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ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʨʦʙʽʪ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘ-
ʢʠʭ ʦʙʦʚôʷʟʢʦʚʠʭ ʟʘʩʘʜ:
ʘ) ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʩʘʤʦʛʦ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ;
ʙ) ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʦʙôʻʢʪʘ,

ʧʨʦ ʡʦʛʦ ʟʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʟʚôʷʟʢʠ;
ʚ) ʽʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʾʾ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ;
ʛ) ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ;
ʜ) ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʯʝʨʝʟ ʧʘʨʘ-

ʤʝʪʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ;
ʝ) ʧʦʙʫʜʦʚʘ ʦʙôʻʢʪʠʚʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦ-

ʜʝʣʝʡ (ʘʙʦ ʩʠʩʪʝʤ ʮʠʭ ʤʦʜʝʣʝʡ) ʦʧʪʠʤʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ
ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ;

ʻ) ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ
ʨʦʟʚôʷʟʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ;

ʞ) ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʦʜʝʨʞʘʥʽ ʨʦʟʚôʷʟʢʠ ʚʽʜʭʠʣʝʥʥʷ ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ
ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜ ʨʝʘʣʴʥʦ ʥʘʷʚʥʦʛʦ;

ʟ) ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʜʣʷ ʨʝʘʣʽʟʘ-
ʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ;

ʠ) ʧʨʦʚʝʜʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ
ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʘʙʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.

ʆʪʞʝ, ʟʘʚʜʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ ʧʦʰʫʢ ʚʘʨʽʘʥʪʘ ʨʽ-
ʰʝʥʥʷ, ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʫʚʘʞʠʤʦ, ʱʦ
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʣʦʞʝʥʴ ʢʽʙʝʨʥʝʪʠʢʠ ʧʦʟʠʪʠʚʥʦ
ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʥʘʫʢʫ ʽ ʧʨʘʢʪʠʢʫ.

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ
ʤʦʜʝʣʝʡ ʻ ʧʨʠʥʮʠʧ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ.
ɺʠʙʽʨ ʧʝʚʥʦʛʦ ʢʨʠʪʝʨʽʶ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ ʚ ʝʢʦ-
ʥʦʤʽʢʦ-ʚʠʨʦʙʥʠʯʽʡ ʩʠʩʪʝʤʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʤʝʪʽ ʬʫʥʢ-
ʮʽʦʥʫʚʘʥʥʷ ʚʩʽʻʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ, ʪʦʙʪʦ ʧʽʜʚʠʱʝʥʥʶ ʤʽʨʠ
ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʧʝʚʥʦʤʫ ʚʠʜʽ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʝʥ-
ʥʶ ʷʢʦʩʪʽ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ. ɸ ʮʝ ʟʤʫʰʫʻ ʨʦʙʠʪʠ ʢʦʥʢʫʨʝʥʪʥʘ ʙʦʨʦʪʴʙʘ
ʥʘ ʨʠʥʢʫ ʧʨʦʜʫʢʮʽʾ. ʉʪʘʪʠ ʧʝʨʝʤʦʞʮʝʤ ʥʘ ʮʴʦʤʫ ʨʠʥʢʫ ʤʦʞʥʘ ʣʠʰʝ
ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ, ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʦʣʦ-
ʚʥʠʭ ʬʦʥʜʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ ʽ
ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʦʱʦ. ɯʟ ʮʴʦʛʦ ʚʠʪʽʢʘʻ, ʱʦ ʧʦ-
ʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʣʘʥʫ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʽ ʩʪʦʩʫʻʪʴʩʷ ʥʘʡʨʽʟʥʦʤʘʥʽ-
ʪʥʽʰʠʭ ʥʘʧʨʷʤʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʧʦʣʽʪʠʯʥʦʛʦ ʞʠʪʪʷ ʢʨʘʾʥʠ.

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʚ ʘʩʧʝʢʪʽ ʦʧʪʠʤʘʣʴʥʦʩ-
ʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʪʨʝʙʘ ʤʘʪʠ ʚ ʯʽʪʢʦʤʫ, ʤʘʪʝʤʘ-
ʪʠʯʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʧʦʚʠʥʝʥ
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ʚʽʜʦʙʨʘʞʘʪʠ ʘʜʝʢʚʘʪʥʫ ʦʮʽʥʢʫ ʚʩʽʭ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʴʥʠʭ ʙʣʘʛ ʽ ʚʩʽʭ ʚʠ-
ʜʽʚ ʧʦʪʨʝʙ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ.

ʇʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ ʪʘʢʦʛʦ ʢʨʠʪʝʨʽʶ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʥʘʜʟʚʠʯʘʡ-
ʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʠʨʽʰʝʥʘ. ɸʣʝ ʛʦʣʦʚʥʠʤ ʻ ʪʝ, ʱʦ ʟʨʦʙ-
ʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʪʘʢʠʡ ʢʨʠʪʝʨʽʡ.

ʆʩʢʽʣʴʢʠ ʝʢʦʥʦʤʽʯʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʟʘʻʤʦʜʽʶ-
ʯʠʭ ʧʽʜʩʠʩʪʝʤ, ʪʦ ʚʟʘʻʤʦʜʽʷ ʾʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ
ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ
ʮʠʭ ʧʽʜʩʠʩʪʝʤ ʙʫʣʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʟʘʚʜʘʥʥʶ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. ɸʣʝ ʜʣʷ
ʮʴʦʛʦ ʪʨʝʙʘ ʤʘʪʠ ʪʘʢʠʡ ʯʘʩʪʢʦʚʠʡ, ʣʦʢʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ,
ʷʢʠʡ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʚ ʙʠ ʛʣʦʙʘʣʴʥʦʤʫ. ɺʽʥ ʧʦʚʠʥʝʥ ʚʽʜʦ-
ʙʨʘʞʘʪʠ ʧʨʘʚʠʣʴʥʫ ʦʮʽʥʢʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʦʢʨʝʤʠʭ ʝʢʦ-
ʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʠʤʫʣʶʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ
ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚ ʽʥʪʝʨʝʩʘʭ ʚʩʽʻʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʨʦʙʦʪʽ
ɺ. ʌ. ʇʫʛʘʯʦʚʘ “ʆʧʪʠʤʽʟʘʮʽʷ ʧʣʘʥʫʚʘʥʥʷ”, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʪʝʦʨʝʪʠʯʥʠʤ
ʧʨʦʙʣʝʤʘʤ ʧʦʙʫʜʦʚʠ ʛʣʦʙʘʣʴʥʦʛʦ ʽ ʣʦʢʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩ-
ʪʽ, ʚʢʘʟʘʥʦ ʥʘ ʪʝ, ʱʦ ʣʦʢʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʦʚʥʦʶ ʤʽʨʦʶ
ʤʦʞʝ ʩʝʙʝ ʧʨʦʷʚʠʪʠ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʬʫʥʢʮʽʦʥʫ-
ʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ, ʪʦʙʪʦ ʚ ʫʤʦʚʘʭ, ʷʢʱʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʝʢʦʥʦʤʽʯʥʦʾ
ʩʠʩʪʝʤʠ ʜʽʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ʊʘʢʠʡ
ʣʦʢʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʦʧʪʠʤʘʣʴʥʠʭ
ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʦʧʪʠʤʘʣʴʥʠʭ ʦʮʽʥʦʢ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ.
ʆʩʢʽʣʴʢʠ ʪʘʢʠʭ ʮʽʥ ʡ ʦʮʽʥʦʢ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʝʤʘʻ, ʜʦʚʦʜʠʪʴʩʷ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ ʧʨʦʩʪʽ ʣʦʢʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ʅʠʤʠ
ʤʦʞʫʪʴ ʙʫʪʠ: ʧʨʠʙʫʪʦʢ, ʧʨʠʚʝʜʝʥʽ ʚʠʪʨʘʪʠ, ʩʦʙʽʚʘʨʪʽʩʪʴ, ʨʽʚʝʥʴ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. ʋ ʧʨʦʮʝʩʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʚʠʙʽʨ ʪʘʢʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʷʢʠʡ
ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʻʜʥʫʚʘʚ ʙʠ ʽʥʪʝʨʝʩʠ ʧʦʜʘʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ
ʦʙôʻʢʪʘ ʟ ʽʥʪʝʨʝʩʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʱʦʛʦ ʨʽʚʥʷ.

ʋ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤʘʭ ʥʘʡʫʞʠʚʘʥʽʰʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʧʨʠʙʫʪʦʢ,
ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʠʥʢʦʚʠʭ ʮʽʥ.

ɸʣʝ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʦʧʪʠʤʘʣʴʥʠʭ ʮʽʥ ʥʝʤʘʻ, ʧʨʠ ʧʨʘʢʪʠ-
ʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʘʥʘʣʽʟʫʶʪʴ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ
ʥʘ ʧʽʜʩʪʘʚʽ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʢʨʠʪʝʨʽʾʚ. ɿʥʘʡʜʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʣʘʥʠ
ʬʦʨʤʫʶʪʴ ʚ ʦʜʠʥ ʧʣʘʥ, ʚ ʷʢʦʤʫ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʨʘʭʦʚʘʥʽ ʚʠʤʦʛʠ
ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ. ɿʘ ʚʠʙ-
ʨʘʥʠʤ ʧʣʘʥʦʤ ʬʦʨʤʫʶʪʴ ʩʠʩʪʝʤʫ ʦʧʪʠʤʘʣʴʥʠʭ ʦʮʽʥʦʢ, ʷʢʽ, ʥʘʧʨʠʢʣʘʜ,
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʟʘʚʜʘʥʴ
ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʄʦʜʝʣʴ, ʷʢ ʰʪʫʯʥʠʡ, ʩʪʚʦʨʝʥʠʡ ʣʶʜʠʥʦʶ ʦʙôʻʢʪ ʜʦʚʽʣʴʥʦʾ ʧʨʠ-
ʨʦʜʠ (ʫʷʚʥʠʡ ʯʠ ʤʘʪʝʨʽʘʣʴʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ), ʟʘʤʽʥʶʻ ʘʙʦ ʚʽʜʪʚʦʨʶʻ
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ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙôʻʢʪ-ʦʨʠʛʽʥʘʣ ʪʘʢ, ʱʦ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʧʨʠʨʦʜʠ ʟʜʘʪʥʝ
ʜʘʚʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʙôʻʢʪʘ-ʦʨʠʛʽʥʘʣʫ.

ʄʦʜʝʣʴ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʽʥʩʪʨʫʤʝʥʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʘ ʩʧʦʩʦʙʦʤ
ʡʦʛʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʧʽʟʥʘʥʥʷ ʯʝʨʝʟ ʦʙôʻʢʪ-ʟʘʤʽʥʥʠʢ. ʉʘʤʝ ʮʷ ʚʣʘʩ-
ʪʠʚʽʩʪʴ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʽ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ
ʘʙʩʪʨʘʢʮʽʡ, ʘʥʘʣʦʛʽʡ, ʧʨʠʧʫʱʝʥʴ ʽ ʛʽʧʦʪʝʟ. ʎʷ ʞ ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʻ
ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʡ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ, ʩʪʚʦʨʝʥʥʷ ʽʥ-
ʩʪʨʫʤʝʥʪʘʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʘ.

ʄʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʤʝʪʦʜ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʘʪ-
ʥʦʩʪʽ ʣʶʜʠʥʠ ʘʙʩʪʨʘʛʫʚʘʪʠ ʩʭʦʞʽ ʦʟʥʘʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ
ʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʤʽʞ ʥʠʤʠ ʧʝʚʥʽ ʟʚôʷʟʢʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟôʷʚʣʷʻʪʴʩʷ
ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ,
ʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʪʦʙʪʦ ʯʝʨʝʟ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ, ʜʦʩʪʫʧʥʽʰʠʭ ʜʣʷ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ, ʧʦʜʽʙʥʠʭ ʜʦ ʦʙôʻʢʪʽʚ-ʦʨʠʛʽʥʘʣʽʚ.

ʆʯʝʚʠʜʥʦ, ʱʦ ʤʦʜʝʣʴ ʪʘ ʦʨʠʛʽʥʘʣ ʥʝ ʻ ʪʦʪʦʞʥʠʤʠ. ʊʦʤʫ ʚʠʩʥʦʚʢʠ
ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʯʠ ʧʦʚʝʜʽʥʢʠ ʦʨʠʛʽʥʘʣʫ, ʟʨʦʙʣʝʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ
ʡʦʛʦ ʤʦʜʝʣʽ, ʻ ʥʝ ʘʙʩʦʣʶʪʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʘ ʧʨʠʙʣʠʟʥʠʤʠ. ʎʽ ʚʠʩʥʦʚʢʠ
ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʫʪʦʯʥʝʥʥʷ, ʢʦʥʢʨʝʪʠʟʘʮʽ  ʾʪʘ ʢʦʨʝʢʪʫʚʘʥʥʷ.

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʤʦʜʝʣʝʡ ʻ ʩʧʨʦʱʝʥʽʩʪʴ ʱʦʜʦ ʦʨʠʛʽʥʘʣʫ.
ʉʧʨʦʱʝʥʽʩʪʴ ʻ ʥʝʤʠʥʫʯʦʶ ʪʦʤʫ, ʱʦ ʦʨʠʛʽʥʘʣ ʪʽʣʴʢʠ ʫ ʩʢʽʥʯʝʥʽʡ ʢʽʣʴ-
ʢʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʨʘʟʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʝʩʫʨʩʠ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʪʘʢʦʞ ʦʙʤʝʞʝʥʽ.

ʋʥʘʩʣʽʜʦʢ ʩʧʨʦʱʝʥʦʩʪʽ ʚʠʥʠʢʘʶʪʴ ʷʢʽʩʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʦʜʝʣʽ ʡ
ʦʨʠʛʽʥʘʣʫ. ʄʦʜʝʣʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʫʩʧʽʰʥʦ ʜʦʩʷʛʘʶʪʴ ʤʝʪʠ, ʥʘʟʠ-
ʚʘʶʪʴ ʘʜʝʢʚʘʪʥʦʶ ʜʦ ʤʝʪʠ. ɸʜʝʢʚʘʪʥʽʩʪʴ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʤʦʛʠ ʪʦʯʥʦʩʪʽ,
ʧʦʚʥʦʪʠ, ʩʫʪʥʦʩʪʽ ʤʦʜʝʣʽ ʚʠʢʦʥʘʥʦ ʫ ʜʦʩʪʘʪʥʴʦʤʫ ʦʙʩʷʟʽ ʜʣʷ ʜʦʩʷʛ-
ʥʝʥʥʷ ʤʝʪʠ.

ʄʝʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʥʘʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʠʛʽʥʘʣʫ, ʱʦ
ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʤʦʜʝʣʽ. ʈʽʟʥʠʤ ʮʽʣʷʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʽ
ʤʦʜʝʣʽ ʦʙôʻʢʪʘ. ɰʭ ʙʫʜʫʶʪʴ ʟʘʩʦʙʘʤʠ ʤʠʩʣʝʥʥʷ (ʘʙʩʪʨʘʢʪʥʽ) ʘʙʦ ʟʘʩʦ-
ʙʘʤʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ (ʨʝʘʣʴʥʽ ʤʦʜʝʣʽ).

ʉʫʪʴ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʽʜʪʚʦʨʝʥʥʷ ʘʙʦ ʽʤʽʪʫʚʘʥʥʷ ʷʢʦʾʩʴ
ʨʝʘʣʴʥʦ ʥʘʷʚʥʦʾ ʘʙʦ ʫʷʚʥʦʾ ʩʠʩʪʝʤʠ ʯʠ ʦʙôʻʢʪʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʦʙʫʜʦ-
ʚʘʥʦʤʫ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʘʥʘʣʦʛʦʚʽ.

ɻʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ – ʟʘʙʝʟʧʝʯʠʪʠ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʾ ʽʥ-
ʬʦʨʤʘʮʽʾ ʱʦʜʦ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʦʙôʻʢʪʘ.

ʑʝ ʩʪʘʨʦʜʘʚʥʽ ʚʯʝʥʽ ʙʫʜʫʚʘʣʠ ʯʠʩʣʝʥʥʽ ʤʦʜʝʣʽ ʘʪʦʤʽʚ, ʧʨʘʛʥʫʣʠ
ʧʦʷʩʥʠʪʠ ʟʘ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʜʤʝʪʽʚ. ɹʫʨʭ-
ʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʢʠ (ʍɯɯïʍɯʍ ʩʪ.) ʩʧʨʠʯʠʥʠʚ ʫʷʚʣʝʥʥʷ, ʱʦ ʚʩʽ
ʷʚʠʱʘ ʧʨʠʨʦʜʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʭʫ, ʽ ʱʦ ʧʦʷʩʥʝʥʥʷ ʙʫʜʴ-
ʷʢʠʭ ʷʚʠʱ ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ (ʥʘʦʯʥʠʭ) ʤʦʜʝʣʝʡ.
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ʋ ʍɯʍ ʩʪ. ʽ ʦʩʦʙʣʠʚʦ ʫ ʍʍ ʩʪ. ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʰʠʨʦʢʦ ʚʭʦ-
ʜʠʪʴ ʫ ʧʨʘʢʪʠʢʫ ʥʘʫʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʦʷʚʘ ʪʝʦʨʽʾ ʚʽʜʥʦʩʥʦʩʪʽ ʪʘ
ʢʚʘʥʪʦʚʦʾ ʤʝʭʘʥʽʢʠ ʟʫʤʦʚʠʣʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʧʨʠʜʘʪʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ
ʤʦʜʝʣʝʡ. ɻʦʣʦʚʥʠʤʠ ʻ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʽ ʟʥʘʢʦʚʽ ʤʦʜʝʣʽ, ʱʦ ʦʧʠʩʫ-
ʶʪʴ ʷʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʤʚʦʣʽʚ.

ɿ ʨʦʟʚʠʪʢʦʤ ʤʘʪʝʤʘʪʠʢʠ, ʚʠʥʠʢʥʝʥʥʷʤ ʢʽʙʝʨʥʝʪʠʢʠ ʽ ʰʠʨʦʢʠʤ
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʬʦʨʤʫʚʘʣʦʩʴ
ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʥʘʫʢʦʚʘ ʪʝʦʨʽʷ, ʷʢʘ ʜʘʻ ʛʦʣʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʤʝʪʦʜʽʚ
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʦʜʝʣʝʡ.

ʊʝʦʨʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʢʨʠʣʘ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʤʽʪʘʮʽʾ
ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʧʨʦʮʝʩʽʚ.

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʘ, ʯʘʩʪʦ ʩʪʘʻ
ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʥʫʪʠ ʡʦʛʦ ʧʦʚʝ-
ʜʽʥʢʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʽ ʩʪʘʥʽʚ, ʱʦ ʨʦʙʠʪʴ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʦʜʥʠʤ ʟ
ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ.

ɻʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ʤʦʜʝʣʝʡ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʜʽʡʩʥʶ-
ʚʘʪʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʙʝʟ ʡʦʛʦ “ʨʫʡʥʫʚʘʥʥʷ”, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘ-
ʪʠ ʙʝʟ ʟʥʘʯʥʠʭ ʚʪʨʘʪ (ʤʘʪʝʨʽʘʣʴʥʠʭ, ʤʦʨʘʣʴʥʠʭ ʪʘ ʽʥ.).

ʉʭʝʤʫ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.
ʑʦʙ ʦʪʨʠʤʘʪʠ ʧʨʠʜʘʪʥʫ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʤʦʜʝʣʴ, ʥʝʦʙʭʽʜʥʦ ʚʠ-
ʟʥʘʯʠʪʠ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ʂʦʣʠ ʩʭʝʤʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʦʧʠʩʘʥʦ ʤʘʪʝ-
ʤʘʪʠʯʥʦ ʽ ʚʠʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʪʦ ʜʣʷ
ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʦʜ ʯʠ ʘʣ-
ʛʦʨʠʪʤ ʟʜʽʡʩʥʝʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ.

ʈʠʩ. 1. ʉʭʝʤʘ ʤʦʜʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ

ʇʦʯʘʪʦʢ

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʦʚʠʭ ʯʠʥʥʠʢʽʚ

ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ

ʋʨʘʭʫʚʘʥʥʷ
ʥʦʚʠʭ ʯʠʥʥʠʢʽʚ ʄʘʪʝʤʘʪʠʯʥʝ ʚʠʨʘʞʝʥʥʷ ʦʙʤʝʞʝʥʴ, ʫʤʦʚ ʪʘ ʤʝʪʠ

ɺʠʙʽʨ ʤʝʪʦʜʫ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʽʚ

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʫ

ʂʽʥʝʮʴ
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ʇʽʜ ʯʘʩ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʢʦʨʠʩʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ: ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʥʥʷ ʾʭʥʴʦʾ ʽʩʪʦʨʽʾ, ʧʨʦʪʝ ʜʣʷ
ʾʭ ʨʦʟʨʦʙʢʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ; ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ
ʤʦʜʝʣʝʡ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʜʽʙʥʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʣʝʢʪʫ,
ʷʢʽ ʥʝ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ; ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʛʦʣʦʚʥʠʭ
ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʚ ʤʠʩʪʝʮʪʚʦ; ʤʠʩʪʝʮʪʚʦ ʪʘ ʥʘʫʢʘ
ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʨʦʟʜʽʣʝʥʥʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʢʨʝʤʽ ʝʪʘʧʠ,
ʾʭʥʴʦʤʫ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʡ ʦʧʠʩʽ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʟ
ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʩʪʫʧʝʥʝʤ ʬʦʨʤʘʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʽ ʪʘ
ʦʮʽʥʶʚʘʥʥʽ ʚʘʨʽʘʥʪʽʚ ʤʦʞʣʠʚʠʭ ʨʦʟʚôʷʟʢʽʚ; ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʛʘʣʦʤ ʻ
ʥʝʧʦʜʽʣʴʥʠʤ ʩʧʦʣʫʯʝʥʥʷʤ ʥʘʫʢʠ, ʤʠʩʪʝʮʪʚʘ ʪʘ ʜʦʩʚʽʜʫ. ɺʽʜ ʭʘʨʘʢʪʝʨʫ
ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʽʜ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʥʠʢʘ ʟʘʣʝʞʠʪʴ ʚʠʙʽʨ ʪʽʻʾ
ʯʠ ʽʥʰʦʾ ʤʦʜʝʣʽ, ʩʝʨʝʜ ʷʢʠʭ ʻ:
¶ ʬʽʟʠʯʥʽ, ʘʙʦ ʤʦʜʝʣʽ ʟʦʚʥʽʰʥʴʦʾ ʩʭʦʞʦʩʪʽ, ʷʢʽ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟ ʦʛʣʷ-

ʜʫ ʥʘ ʧʦʪʨʝʙʠ ʽ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʟʠʯʥʫ ʩʫʪʴ
ʷʚʠʱʘ, ʦʙôʻʢʪʘ;

¶ ʩʭʝʤʘʪʠʯʥʽ, ʘʙʦ ʜʚʦʚʠʤʽʨʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʩʭʝʤʘʪʠʯʥʦ, ʛʨʘʬʽʯʥʦ ʚʽʜʦ-
ʙʨʘʞʘʶʪʴ ʧʝʚʥʠʡ ʘʩʧʝʢʪ ʩʫʪʽ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʯʠ ʦʙôʻʢʪʘ;

¶ ʤʘʪʝʤʘʪʠʯʥʽ, ʘʙʦ ʽʜʝʘʣʴʥʽ, ʘʙʩʪʨʘʢʪʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ
ʬʦʨʤʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʪʪʻʚʽ ʘʩʧʝʢʪʠ ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʯʠ
ʷʚʠʱʘ, ʱʦ ʚʠʚʯʘʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʢʽʣʴʢʽʩʥʝ ʚʠʨʘʞʝʥʥʷ.

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩ-
ʧʝʨʠʤʝʥʪʫ. ɺ ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʨʽʟʥʽ ʚʠʨʦʙʥʠʯʽ ʨʝ-
ʩʫʨʩʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʥ ʧʨʦʪʷʛʦʤ ʟʥʘʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ
ʥʘʚʽʪʴ ʨʦʢʘʤʠ, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʠʡ ʚ ʽʜʝʥʪʠʯʥʠʭ
ʫʤʦʚʘʭ. ʋ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʷʢʱʦ ʚʦʥʠ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʽʜʦ-
ʙʨʘʞʘʶʪʴ ʤʦʜʝʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ (ʦʨʠʛʽʥʘʣ), ʦʪʨʠʤʫʶʪʴ ʯʠʩʣʦʚʠʡ ʨʝ-
ʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʩʘʤʫ ʚʟʘʻʤʦʜʽʶ. ɹʫʜʫʯʠ
ʧʨʦʩʪʠʤʠ, ʤʦʜʝʣʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʜʦʩʣʽ-
ʜʞʝʥʥʷ. ɼʦ ʪʦʛʦ ʞ, ʷʢʽ ʙ ʧʦʤʠʣʢʠ ʥʝ ʚʠʥʠʢʘʣʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʝʢʩʧʝ-
ʨʠʤʝʥʪʫ, ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʫ ʾʭʥʴʦʾ ʧʦʷʚʠ.

ʇʨʦʮʝʩ ʦʧʠʩʫ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʦ-
ʜʝʣʴʦʚʘʥʠʡ ʦʙôʻʢʪ ʯʠ ʦʢʨʝʤʠʡ ʘʩʧʝʢʪ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʻ ʦʜʥʠʤ ʽʟ ʥʘʡ-
ʚʘʞʣʠʚʽʰʠʭ ʽ ʪʨʫʜʦʤʽʩʪʢʠʭ ʝʪʘʧʽʚ ʩʢʣʘʜʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʘ-
ʨʘʤʝʪʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʝʢʦʥʦʤʽ-
ʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʝʢʦʥʦʤʽʢʦ-ʩʪʘʪʠʯʥʦʛʦ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʘ
ʪʘʢʦʞ ʽʥʰʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ʆʯʝʚʠʜʥʦ, ʻ ʚʠ-
ʧʨʘʚʜʘʥʠʤʠ ʥʘʤʘʛʘʥʥʷ ʩʧʨʦʩʪʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʘ-
ʨʘʤʝʪʨʘʤʠ, ʟʤʝʥʰʠʪʠ ʯʠʩʣʦ ʚʨʘʭʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʟʚôʷʟʢʽʚ, ʷʢʽ
ʟʫʤʦʚʣʝʥʽ ʦʙʤʝʞʝʥʽʩʪʶ ʤʦʞʣʠʚʦʩʪʝʡ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ
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ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʝʥʴ. ʊʦʤʫ ʚʘʞʣʠʚʦ
ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʨʘʪʠ ʥʘʷʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʥʘʟʚʘ-
ʥʠʭ ʧʠʪʘʥʴ. ʗʢ ʫʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʢʦʤʧʨʦ-
ʤʽʩʫ ʤʽʞ ʾʾ ʘʜʝʢʚʘʪʥʽʩʪʶ ʽ ʧʨʦʩʪʦʪʦʶ. ʊʦʤʫ ʧʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ ʤʦʜʝʣʽ ʻ
ʦʜʥʠʤ ʟ ʜʦʩʠʪʴ ʚʘʞʢʠʭ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʥʦ-
ʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.

ʆʩʢʽʣʴʢʠ ʤʦʞʣʠʚʦʩʪʽ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʻ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʤʠ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʽ ʤʦʞ-
ʣʠʚʦʩʪʽ ʽ ʟʘʩʦʙʠ ʦʙʯʠʩʣʝʥʥʷ, ʜʦʚʦʜʠʪʴʩʷ ʩʧʨʦʱʫʚʘʪʠ ʤʦʜʝʣʽ. ʊʦʤʫ
ʚʘʞʣʠʚʦ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟôʷʩʫʚʘʪʠ ʮʽ ʤʦʞʣʠʚʦʩʪʽ.
ʉʧʨʦʱʫʚʘʪʠ ʤʦʜʝʣʴ ʤʦʞʥʘ ʡ ʪʦʜʽ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ
ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɸʣʝ ʢʦʞʥʝ
ʩʧʨʦʱʝʥʥʷ ʤʦʜʝʣʽ ʟʫʤʦʚʣʶʻ ʚʽʜʭʽʜ ʚʽʜ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ,
ʟʤʝʥʰʫʻ ʾʾ ʮʽʥʥʽʩʪʴ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ
ʙʫʜʫʪʴ ʥʝʪʦʯʥʠʤʠ, ʘ ʚʠʩʥʦʚʢʠ, ʟʨʦʙʣʝʥʽ ʟʘ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ – ʧʦʤʠ-
ʣʢʦʚʠʤʠ. ʆʪʞʝ, ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʭʦʜʠʪʠ ʢʦʤʧʨʦ-
ʤʽʩʥʝ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʠʪʘʥʴ.

ɺʽʜʟʥʘʯʠʤʦ ʽʥʰʫ ʩʪʦʨʦʥʫ ʧʨʦʙʣʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ
ʧʨʦʮʝʩʽʚ.

ʂʦʞʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʦʨʘ ʯʘʩʫ. ɺʨʘʭʫ-
ʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ
ʤʦʜʝʣʴ. ʊʘʢʫ ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʷʢ ʙʘʛʘʪʦʢʨʦʢʦʚʫ
ʟʘʜʘʯʫ, ʚ ʷʢʽʡ ʨʦʟʚôʷʟʦʢ ʥʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ
ʽʥʬʦʨʤʘʮʽʾ, ʦʜʝʨʞʘʥʦʾ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ. ʋ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʚ ʷʢʠʭ
ʚʽʜʩʫʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʬʘʢʪʦʨʘ ʯʘʩʫ, ʨʦʟʚôʷʟʦʢ ʦʜʥʦʨʘʟʦʚʠʡ.

ʗʢ ʫʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ, ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʽʤʦʚʽʨʥʽʩʥʦʶ
ʩʠʩʪʝʤʦʶ, ʪʦʙʪʦ ʷʚʠʱʘʤ ʽ ʧʨʦʮʝʩʘʤ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ, ʚʣʘʩ-
ʪʠʚʠʡ ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʮʝ ʚʨʘʭʦʚʫʶʪʴ,
ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ, ʥʽʞ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʤʦʜʝʣʽ. ʊʦʤʫ ʯʘʩʪʦ
ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤʠ ʽʛʥʦʨʫʶʪʴ. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ-
ʡʤʘʶʪʴ ʟʘ ʜʦʩʪʦʚʽʨʥʽ.

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʯʠʥʥʠʢʘʤʠ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ
ʯʽʪʢʦ ʚʠʷʚʣʷʻʪʴʩʷ ʘʙʦ ʧʽʜʜʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʦʤʫ ʦʧʠʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘ-
ʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣ ʽ ʟʘʣʝʞʥʦʩʪʝʡ. ʊʦʜʽ ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʦʧ-
ʪʠʤʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʫʞʝ ʫʩʢʣʘʜʥʝʥʘ ʘʙʦ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʘ.
ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ,
ʷʢʝ ʥʘ ɽʆʄ ʚʽʜʪʚʦʨʶʻ, ʽʤʽʪʫʻ ʭʽʜ ʧʨʦʮʝʩʫ, ʚʠʟʥʘʯʘʻ ʟʤʽʥʫ ʨʝʟʫʣʴʪʘʪʫ
ʚʽʜ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿʥʘʡʜʝʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘ-
ʰʠʥʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽ-
ʰʝʥʴ. ɿ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ
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ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʚʠʥʷʪʢʦʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʫ ʷʢʠʭ ʥʝ ʚʜʘʻʪʴʩʷ ʬʦʨʤʘ-
ʣʽʟʫʚʘʪʠ ʧʝʚʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʥʝ ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʚʠ-
ʟʥʘʯʠʪʠ ʧʝʚʥʽ ʧʘʨʘʤʝʪʨʠ.

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ
ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ, ʽʤʽʪʘʮʽʡʥʝ
ʤʦʜʝʣʶʚʘʥʥʷ ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʽʚʥʷʥʴ ʯʠ ʥʝʨʽʚ-
ʥʦʩʪʝʡ ʱʦʜʦ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ. ɺ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ
ʧʝʚʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʢʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʚʽʜ-
ʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄ ʟʙʝʨʝʞʝʥʥʷʤ ʣʦʛʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ
ʽ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ. ʆʮʽʥʢʫ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ ʟʜʽʡʩʥʶʻ ʘʥʘ-
ʣʽʪʠʢ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʮʠʨʢʫʣʶʻ ʚ ɽʆʄ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʤʽʩʮʝ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʘ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʟʘʜʘʯʘ
ʨʦʟʚôʷʟʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʚʩʽ ʤʘʪʝʤʘʪʠʯ-
ʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ, ʘ ʥʘ ʪʠʭ ʝʪʘʧʘʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ
ʟʘʜʘʯʽ, ʜʝ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʘʙʦ ʚʽʜʩʫʪʥʷ ʜʦʩʪʦ-
ʚʽʨʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʻ ʘʥʘʣʽʪʠʢ.

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ, ʟʜʽʡʩʥʶʻʪʴʩʷ
ʚʝʣʠʢʝ ʯʠʩʣʦ ʽʤʽʪʘʮʽʾ ʾʾ ʨʦʟʚʠʪʢʫ ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʽʡʢʘ
ʜʦʧʫʩʪʠʤʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ.

ɺʽʜʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʚʦʜʠʪʴʩʷ ʩʪʠʢʘ-
ʪʠʩʴ ʟ ʚʽʜʥʦʩʥʦʶ ʪʦʯʥʽʩʪʶ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ, ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ,
ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ. ɯ ʮʝ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʩʦʙʣʠʚʦ
ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʣʷ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ, ʚ ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʥʘ
ʷʢʦʤʫ ʝʪʘʧʽ ʽ ʥʘʩʢʽʣʴʢʠ ʻ ʜʦʧʫʩʪʠʤʘ ʪʘ ʯʠ ʽʥʰʘ ʧʦʭʠʙʢʘ.

ʉʫʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʭʝʤ, ʘʜʝʢ-
ʚʘʪʥʠʭ ʧʨʦʮʝʩʫ. ʊʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ ʧʨʠʨʦʜʫ ʽ
ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʫʤʦʚʠ ʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ.
ʇʨʦʪʝ ʚʘʨʪʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʘ ʚʩʽʭ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ
ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʨʘʟʽ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʦʥʠ ʥʝ ʟʘʙʝʟ-
ʧʝʯʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʙʣʝʤ. ʂʨʽʤ
ʮʴʦʛʦ, ʢʦʨʝʢʪʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʣʠʰʝ ʫ ʚʠʧʘ-
ʜʢʫ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʘʷʚʥʠʭ ʦʙʤʝʞʝʥʴ, ʟʚôʷʟʢʽʚ ʽ ʤʝʪʠ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦ-
ʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʡ ʟʘʙʝʟʧʝʯʝʥʥʽ ʘʢʫʨʘʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ
ʤʦʜʝʣʶʚʘʥʥʷ. ʄʦʜʝʣʴ ʜʘʻ ʦʙôʻʢʪʠʚʥʠʡ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʜʦʧʦ-
ʤʽʞʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʨʽʰʝʥʥʷ. ʋʩʧʽʭ ʬʫʥʢʮʽʦ-
ʥʫʚʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʜʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ
ʜʦʧʦʤʽʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʨʘʟʽ ʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʥʷ ʽ ʚʽʜ ʷʢʦʩʪʽ ʡʦʛʦ
ʚʠʢʦʥʘʥʥʷ.

ʂʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʽʚ
ʥʘʟʚʘʥʠʭ ʟʘʜʘʯ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʘʻ ʥʘʟʚʫ ʜʦʩʣʽʜʞʝʥʥʷ
ʦʧʝʨʘʮʽʡ.
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ʋ ʩʚʦʾʡ ʜʦʧʦʚʽʜʥʽʡ ʟʘʧʠʩʮʽ “ʇʨʦ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽ-
ʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ” (1941 ʨ.) ʘʥʛʣʽʡʩʴʢʠʡ ʬʽʟʠʢ ʇ. ɹʣʝʢʢʝʪ (ʧʽʟʥʽʰʝ ʡʦ-
ʤʫ ʙʫʜʝ ʧʨʠʩʫʜʞʝʥʦ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟʘ ʨʦʙʦʪʠ ʫ ʥʘʧʨʷʤʽ
ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ) ʧʠʩʘʚ: “ʆʯʝʚʠʜʥʦ ʦʩʦʙʣʠʚʽʩʪʶ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʫ ʢʦʪʨʦʤʫ ʚʦʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʜʘ-
ʥʠʡ ʯʘʩ, ʻ ʪʝ, ʱʦ ʚʦʥʦ ʧʦʚʠʥʥʦ ʤʘʪʠ ʩʪʨʦʛʦ ʧʨʘʢʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ.
ʁʦʛʦ ʤʝʪʘ – ʩʧʨʠʷʪʠ ʟʥʘʭʦʜʞʝʥʥʶ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ
ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʜʘʥʠʡ ʤʦʤʝʥʪ ʘʙʦ ʧʣʘʥʫʶʪʴʩʷ ʥʘ
ʤʘʡʙʫʪʥʻ. ʑʦʙ ʜʦʙʠʪʠʩʷ ʮʴʦʛʦ, ʚʠʚʯʘʶʪʴʩʷ ʧʦʧʝʨʝʜʥʽ ʦʧʝʨʘʮʽʾ, ʧʦʪʽʤ
ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʝʦʨʽʾ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʬʘʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽ, ʚʨʝʰʪʽ,
ʬʘʢʪʠ ʽ ʪʝʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫ ʚʽʜʥʦʩʥʦ ʤʘʡʙʫʪʥʽʭ
ʦʧʝʨʘʮʽʡ”.

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʜʽʡ ʧʦʚôʷʟʘʥʝ ʟ ʧʝʚʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽ-
ʩʪʶ. ɸʣʝ, ʷʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ, ʮʽ ʧʨʦʛʥʦʟʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʦʩʠʪʴ ʪʦʯ-
ʥʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽʩʪʴ ʽ ʚʠʧʘʜʢʦʚʽʩʪʴ ʮʠʭ ʧʦʜʽʡ ʟ
ʾʭʥʽʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʩʦʙʣʠ-ʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʜʽ-
ʙʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ [58].

ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʫʢʦʚʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʚʯʝʥ-
ʥʷ ʽ ʘʥʘʣʽʟʫ ʷʚʠʱ, ʧʦʚôʟʘʥʠʭ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʝʘʣʴʥʦʾ
ʜʽʡʩʥʦʩʪʽ, ʜʣʷ ʥʘʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʷʚʠʱʘʤ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʜʽ-
ʷʤ, ʨʦʟʨʦʙʣʝʥʠʤ ʦʧʝʨʘʮʽʷʤ.

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʽʤ ʝʪʘʧʽʚ:
1) ʧʦʩʪʘʚʣʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʾ;
2) ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʚʜʘʥʥʷ;
3) ʧʽʜʛʦʪʦʚʢʘ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ;
4) ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʧʨʦ ʦʧʝʨʘʮʽʶ ʪʘ ʾʾ ʥʘʩʣʽʜʢʠ;
5) ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʚʜʘʥʥʷ;
6) ʢʦʨʝʢʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʽ ʨʦʟʚôʷʟʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʥʦʚʠʭ ʟʥʘʥʴ

ʧʨʦ ʟʘʚʜʘʥʥʷ ʽ ʦʧʝʨʘʮʽʶ;
7) ʚʠʨʦʙʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ʩʪʦʩʦʚʥʦ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʧʝ-

ʨʘʮʽʾ.
ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ,  ʷʢʽ ʚʘʞʣʠʚʽ ʧʽʜ ʯʘʩ

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʦʧʝʨʘʮʽʾ, ʚʠʷʚʣʷʶʪʴ ʩʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝ ʟʘʚʜʘʥ-
ʥʷ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʨʦʟʚôʷʟʘʥʝ. ʎʝ ʟʘʚʜʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʽʥʰʠʤʠ ʟʘʚʜʘʥ-
ʥʷʤʠ ʯʠ ʩʠʪʫʘʮʽʷʤʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʨʽʚʥʷ ʟ ʮʠʤ ʟʘʚʜʘʥʥʷʤ,
ʪʘʢ ʽ ʥʘ ʽʥʰʠʭ ʨʽʚʥʷʭ. ʎʽ ʟʚôʷʟʢʠ ʚʠʨʘʞʘʶʪʴʩʷ ʫʤʦʚʘʤʠ, ʦʙʤʝʞʝʥʥʷʤʠ,
ʟʘʣʝʞʥʦʩʪʷʤʠ. ʃʦʢʘʣʽʟʫʚʘʚʰʠ ʮʝ ʟʘʚʜʘʥʥʷ, ʟʜʽʡʩʥʶʶʪʴ ʡʦʛʦ ʧʦʩʪʘʥʦ-
ʚʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʦʧʠʩʫ ʾʾ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʘʧʘʨʘʪ. ʇʽʜ ʯʘʩ ʧʦ-
ʩʪʘʚʣʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʣʽʢ ʥʘʷʚʥʠʭ ʫʤʦʚ ʽ ʦʙʤʝʞʝʥʴ,
ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ. ʆʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʚʘʨʽʘʥʪʽʚ



14

ʨʦʟʚôʷʟʢʫ ʟʘʚʜʘʥʥʷ, ʤʝʪʘ ʾʭʥʴʦʛʦ ʚʽʜʙʦʨʫ, ʦʮʽʥʢʘ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ
ʨʦʟʚôʷʟʢʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʚʜʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʽ
ʟʘʣʝʞʥʦʩʪʝʡ ʻ ʜʨʫʛʠʤ ʝʪʘʧʦʤ ʟ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ. ʉʫʪʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ
ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʭʝʤ, ʘʜʝʢʚʘʪʥʠʭ ʧʨʦ-
ʮʝʩʫ ʯʠ ʩʠʪʫʘʮʽʾ. ʊʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ ʧʨʠʨʦʜʫ ʽ ʩʫʪ-
ʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʫʤʦʚʠ ʡ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ.

ʇʽʜ ʯʘʩ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʚʧʦʨʷʜ-
ʢʦʚʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋʤʦʚʠ, ʦʙʤʝʞʝʥʥʷ ʡ ʟʘʣʝʞʥʦʩ-
ʪʽ, ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʷʚʥʠʭ
ʬʫʥʢʮʽʡ. ʂʦʥʢʨʝʪʠʟʫʶʯʠ ʮʽ ʬʫʥʢʮʽʾ, ʪʨʝʙʘ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʘʨʩʝʥʘʣ
ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʤʘʡʙʫʪʥʴʦʾ ʤʦʜʝʣʽ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʦʥʩ-
ʪʨʫʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʚʠʨʘʟʠ ʟʽ ʟʥʘʥʥʷʤʠ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʘ-
ʨʽʶ ʘʥʘʣʽʟʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʽ ʧʘʨʘʤʝʪʨʠ ʜʦʮʽʣʴʥʦ
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʥʷʭ. ʇʽʩʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʩʽ ʧʠ-
ʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʪʨʠʤʘʥʥʷ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʦʧʨʘʮʶ-
ʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʻ ʪʨʝʪʽʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʾ,
ʟʘʤʽʥʶʶʪʴ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʝʘʣʴʥʽ ʽ ʧʨʦʚʦʜʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ
ʥʘʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ.

ʇʦʰʫʢ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (ʯʝʪʚʝʨʪʠʡ ʝʪʘʧ), ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʜʽʡʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʚʠʙʽʨ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ
ʚʽʜ ʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʜʘʯʽ, ʩʠʪʫʘʮʽʾ, ʷʚʠʱʘ ʯʠ ʚʩʽʻʾ ʦʧʝʨʘʮʽʾ (ʧʨʦʙʣʝʤʠ), ʘ
ʪʘʢʦʞ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. ʈʽʚʝʥʴ ʮʽʻʾ ʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ
ʚʠʟʥʘʯʝʥʦʩʪʽ ʟ ʪʘʢʠʭ ʧʠʪʘʥʴ:
¶ ʤʝʪʘ, ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʾ ʦʟʥʘʯʘʻ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ;
¶ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ;
¶ ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʥʘ ʢʦʞʥʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʜʦʩʷʛʥʝʥʥʽ ʤʝʪʠ;
¶ ʤʦʜʝʣʴ, ʘʙʦ ʩʫʢʫʧʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ

ʤʝʪʦʶ, ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʾʾ ʜʦʩʷʛʥʝʥʥʷ ʽ ʚʝʣʠʯʠʥʦʶ ʚʠʪʨʘʪ ʥʘ ʮʝ ʨʝ-
ʩʫʨʩʽʚ;

¶ ʢʨʠʪʝʨʽʡ, ʚʠʨʘʞʝʥʠʡ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʢʦʞʥʦʾ ʟ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨ-
ʥʘʪʠʚ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ.

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʜ ʤʦʜʝʣʣʶ
ʬʦʨʤʫʻʪʴʩʷ ʨʦʟʚôʷʟʦʢ ʧʨʦʙʣʝʤʠ (ʧôʷʪʠʡ ʝʪʘʧ), ʘ ʪʘʢʦʞ ʢʦʨʝʢʪʫʻʪʴʩʷ
ʤʦʜʝʣʴ ʽ ʨʦʟʚôʷʟʦʢ ʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦʩʪʽ (ʰʦʩʪʠʡ ʝʪʘʧ).

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʜʦʧʦʤʽʞʥʠʤ, ʘʣʝ ʜʫʞʝ
ʚʘʞʣʠʚʠʤ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢ-
ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ (ʩʴʦʤʠʡ ʝʪʘʧ).

ɿʘʜʘʯʽ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʦʢʨʝʤʽ ʥʘ-
ʫʢʦʚʽ ʥʘʧʨʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʷʚʠʱʘ ʡ ʦʧʝʨʘʮʽʾ, ʷʢʫ ʜʦʩʣʽʜʞʫʶʪʴ.
ʊʘʢʠʤʠ ʥʘʧʨʷʤʘʤʠ ʻ:
ʘ) ʦʧʝʨʘʮʽ  ʾʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ;
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ʙ) ʦʧʝʨʘʮʽ  ʾʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ;
ʚ) ʦʧʝʨʘʮʽ  ʾʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ;
ʛ) ʦʧʝʨʘʮʽ  ʾʧʽʜʙʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ;
ʜ) ʦʧʝʨʘʮʽʾ ʩʢʣʘʜʘʥʥʷ ʨʦʟʢʣʘʜʽʚ ʪʦʱʦ.

ʇʨʦʪʷʛʦʤ ʫʩʽʻʾ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʮʷ
ʥʘʫʢʘ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʥʘʫʢʘ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʪʦʯʥʠʭ ʢʦʧʽʡ ʘʥʘ-
ʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽʥʰʠʭ ʥʘʫʢ, ʘ ʩʪʚʦʨʶʚʘʣʘ ʩʚʽʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʠ ʽ ʟʘʚʜʘʥʴ ʩʚʦʻʾ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ.

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʥʝ ʪʽʣʴʢʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʥʦʚʠʡ ʽ
ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤ, ʘʣʝ ʪʘʢʦʞ ʩʪʘʣʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦ-
ʙʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʚ ʝʢʦʥʦʤʽʮʽ, ʫ
ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ, ʤʝʜʠʮʠʥʽ, ʩʦʮʽʦʣʦʛʽʾ ʽ ʪ. ʜ.

ʍʦʯʘ ʪʝʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʢʽʙʝʨ-
ʥʝʪʠʢʠ, ʘʣʝ ʚʦʥʘ ʤʘʻ ʩʚʽʡ ʧʨʝʜʤʝʪ ʽ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʫʪʪʻʚʦ ʾʾ
ʚʽʜʨʽʟʥʷʻ ʚʽʜ ʽʥʰʠʭ ʪʝʦʨʽʡ ʥʘʫʢʠ, ʟʦʢʨʝʤʘ, ʚʽʜ ʽʥʰʠʭ ʨʦʟʜʽʣʽʚ ʢʽʙʝʨʥʝ-
ʪʠʢʠ. ʗʢʱʦ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʙʝʨʥʝʪʠʢʠ ʻ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ
ʽ ʟʚôʷʟʢʫ ʫ ʪʝʭʥʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʪʦ ʜʦʩʣʽ-
ʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʦʣʦʜʽʻ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʽ ʤʝʪʦʜʘʤʠ ʦʙˇʨʫ-
ʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʮʽʣʝʡ ʽ ʨʽʰʝʥʴ ʾʭʥʴʦʛʦ ʜʦʩʷʛʥʝʥʥʷ. ʆʪʞʝ, ʧʨʝʜʤʝʪ
ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʩʦʮʽʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.
ʗʢ ʯʘʩʪʠʥʘ ʢʽʙʝʨʥʝʪʠʢʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʠʚʯʘʻ ʚʽʜʧʦʚʽʜʥʽ ʘʩ-
ʧʝʢʪʠ ʙʫʜʴ-ʷʢʦʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ ʙʽʦʣʦʛʽʯ-
ʥʠʭ ʩʠʩʪʝʤʘʭ, ʘʚʪʦʤʘʪʘʭ ʪʦʱʦ.

ʗʢ ʥʘʫʢʘ ʧʨʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ
ʩʠʩʪʝʤʘʤʠ, ʢʽʙʝʨʥʝʪʠʢʘ ʩʪʦʩʦʚʥʦ ʝʢʦʥʦʤʽʢʠ ʚʠʚʯʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ
ʦʧʪʠʤʘʣʴʥʦʛʦ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. ʋ ʚʝʣʠʢʽʡ ʽ ʩʢʣʘʜʥʽʡ ʝʢʦ-
ʥʦʤʽʯʥʽʡ ʩʠʩʪʝʤʽ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʽ ʧʽʜʩʠʩʪʝʤʠ, ʚʟʘʻʤʦʜʽʶʯʠ ʤʽʞ ʩʦ-
ʙʦʶ, ʩʪʚʦʨʶʶʪʴ ʛʣʠʙʦʢʽ ʽ ʩʢʣʘʜʥʽ ʚʥʫʪʨʽʰʥʽ ʟʚôʷʟʢʠ. ʎʽ ʟʚôʷʟʢʠ ʥʝ
ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʯʣʝʥʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ ʽ ʩʠʩʪʝʤʫ ʙʫʜʴ-ʷʢʦʛʦ
ʨʽʚʥʷ ʥʘ ʥʝʟʘʣʝʞʥʽ ʝʣʝʤʝʥʪʠ ʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʟʤʽʥʶʚʘʪʠ ʚʧʣʠ-
ʚʦʚʽ ʯʠʥʥʠʢʠ ʚʽʜʦʢʨʝʤʣʝʥʦ, ʣʦʢʘʣʴʥʦ.

ʋʩʽʤ ʧʨʦʮʝʩʘʤ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ,
ʚʣʘʩʪʠʚʽ ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ: ʥʘʷʚʥʽʩʪʴ ʤʝʪʠ; ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚ-
ʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʤʥʦʞʠʥʽ ʜʦʧʫʩʪʠʤʠʭ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʨʝʘʣʽʟʫʶ-
ʯʠ ʘʣʛʦʨʠʪʤʠ ʫʧʨʘʚʣʽʥʥʷ; ʢʦʨʝʢʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ
ʜʦ ʧʨʠʥʮʠʧʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʡ ʘʜʘʧʪʘʮʽʷ ʩʠʩʪʝʤʠ ʜʦ ʚʠʧʘʜʢʦʚʠʭ
ʟʤʽʥ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.

ʈʦʣʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʢʦʤʧôʶʪʝʨʥʠʭ
ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʜʦʩʷʛ-
ʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʝʣʠʯʝʟʥʘ. ɸʣʝ ʚʩʝ ʮʝ ʤʘʻ ʩʝʥʩ ʣʠʰʝ ʧʽʜ ʯʘʩ
ʦʙôʻʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʠ, ʷʚʠʱ, ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ
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ʫ ʩʢʣʘʜʥʽʡ ʩʠʩʪʝʤʽ. ɰʭʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʪʨʝʙʫʻ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ
ʧʽʜʭʦʜʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʮʝʩʽʚ, ʷʚʠʱ ʧʦʪʨʝʙʫʻ ʘʜʝ-
ʢʚʘʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʷʢʠʤ ʥʘʩʘʤʧʝʨʝʜ ʚʠʩʪʫʧʘʻ ʤʝʪʦʜ ʤʦʜʝʣʝʡ ʫ
ʥʘʡʰʠʨʰʦʤʫ ʨʦʟʫʤʽʥʥʽ ʽ ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʢʽʣʴʢʽʩʥʦʛʦ ʦʧʠʩʫ ʪʘ ʽʥʪʝʨ-
ʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʬʘʢʪʽʚ.

ʆʪʞʝ, ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʢʽʙʝʨʥʝʪʠʢʠ,
ʷʢʫ ʨʦʟʯʣʝʥʦʚʫʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʨʦʟʜʽʣʽʚ, ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ, ʘʣʝ ʷʢʽ
ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ.

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʩʪʘʣʦ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʪʝ,
ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʚʢʣʘʜʦʤ ʢʽʙʝʨʥʝʪʠʢʠ ʚ ʥʘʫʢʦʚʝ ʧʽʟʥʘʥʥʷ ʻ ʚʜʦʩʢʦ-
ʥʘʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʙʘʛʘʯʝʥʝ ʽʥʩʪʨʫʤʝʥʪʘʨʽ-
ʻʤ ʢʽʙʝʨʥʝʪʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʨʠʷʻ ʥʝ ʪʽʣʴʢʠ ʛʣʠʙʰʦʤʫ ʡ
ʘʜʝʢʚʘʪʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʶ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ ʽ ʜʫʤʢʠ, ʘʣʝ ʽ ʪʨʘʥʩʬʦ-
ʨʤʫʻʪʴʩʷ ʚ ʟʘʩʽʙ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ
ʥʝʟʨʽʚʥʷʥʥʦ ʩʢʣʘʜʥʽʰʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʝʨ-
ʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʩʪʝʤʘʤʠ ʣʶʜʠʥʘ – ʧʨʠʨʦʜʘ ʪʦʱʦ. ʄʦʜʝʣʶʚʘʥ-
ʥʷ ʩʪʘʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʧʦʩʦʙʫ ʤʠʩʣʝʥʥʷ ʫ ʩʫʯʘʩʥʽʡ
ʥʘʫʮʽ. ʏʝʨʝʟ ʮʝ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʠʭ ʨʠʩ ʤʝ-
ʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ
ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʯʠ ʥʘʚʽʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ
ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʨʦʮʝʩʽʚ ʪʘ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʠʨʦʜʠ.

ʋ ʨʘʟʽ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʦʩʠʪʴ ʨʝʘʣʴʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ
ʚʟʘʻʤʦʟʚôʷʟʦʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʷʚʠʱ, ʱʦ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ
ʚʠʤʘʛʘʻ ʚʟʘʻʤʦʜʽʾ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʽʟʥʠʭ ʥʘʫʢ, ʟ ʨʽʟʥʠʭ ʩʬʝʨ
ʟʥʘʥʴ.

ʄʦʜʝʣʶʚʘʥʥʷ ʷʢ ʤʝʪʦʜ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʦʧʪʠʤʽ-
ʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʩʧʨʠʷʻ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʥʘ ʧʽʜʩʪʘʚʽ ʟʙʣʠʞʝʥʥʷ ʨʽʟ-
ʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʧʽʟʥʘʥʥʷ ʯʝʨʝʟ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʥʫʪʨʽʰʥʽʭ ʤʝʭʘʥʽʟʤʽʚ
ʦʙôʻʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʘʣʴʥʽʡ ʜʽʡʩʥʦʩʪʽ. ɯʥʪʝʛʨʘʮʽʷ
ʟʥʘʥʴ ʧʨʠ ʮʴʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʚʦʤʘ ʥʘʧʨʷʤʘʤʠ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʚʜʷʢʠ
ʬʦʨʤʘʣʽʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʠʱ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʟʘ ʬʦʨʤʦʶ ʽ ʟʤʽʩʪʦʤ
ʧʨʠʨʦʜʠ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʟʙʣʠʞʫʶʪʴʩʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʠʥʪʝʟ ʟʥʘʥʴ
ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʧʽʟʥʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʩʫʪʽ ʷʢʽʩʥʦ ʚʽʜ-
ʤʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʩʫʯʘʩʥʽʡ
ʥʘʫʮʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʜʝʾ ʦʧʪʠʤʽʟʘʮʽ  ʾʚʠʢʦʥʫʶʪʴ ʽʥʪʝʛʨʫʶʯʫ ʨʦʣʴ.

ʅʘ ʩʫʯʘʩʥʽʡ ʤʦʚʽ ʥʘʫʢʠ ʪʝʨʤʽʥ “ʤʦʜʝʣʶʚʘʥʥʷ” ʥʘʙʫʚ ʩʪʘʪʫʩʫ ʤʝ-
ʪʦʜʦʣʦʛʽʯʥʦʛʦ ʩʧʦʩʦʙʫ, ʱʦ ʧʨʦʥʠʟʫʻ ʚʩʝ ʥʘʫʢʦʚʝ ʧʽʟʥʘʥʥʷ ʚʽʜ ʩʦʮʽʦʣʦ-
ʛʽʾ ʽ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʜʦ ʪʝʦʨʽʾ ʝʣʝʤʝʥʪʘʨʥʠʭ ʯʘʩʪʠʥ ʽ ʧʨʠʢʣʘʜʥʠʭ
ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʦʙʦʢ. ʅʘʜʟʚʠʯʘʡʥʦ ʮʽʢʘʚʠʡ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʤʦ-
ʜʝʣʶʚʘʥʥʷ ʟ ʬʽʣʦʩʦʬʩʴʢʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʧʨʠʢʣʘʜʦʤ ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫ-
ʪʠ ʧʠʪʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʡ ʣʶʜʩʴʢʦʛʦ ʤʦʟʢʫ.
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ʉʧʨʘʚʝʜʣʠʚʦ ʚʚʘʞʘʶʪʴ ʦʢʨʝʤʽ ʚʯʝʥʽ, ʱʦ ʟʨʦʟʫʤʽʪʠ ʬʫʥʢʮʽʾ ʤʦʟʢʫ
ʜʦʩʠʪʴ ʜʦʩʢʦʥʘʣʦ ʤʦʞʥʘ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʪʝʭʥʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʜʘʜʫʪʴ
ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʤʦʜʝʣʶʚʘʪʠ.

ʆʭʦʧʣʝʥʥʷʤ ʝʤʧʽʨʠʯʥʦʛʦ ʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʽʟʥʘʥʥʷ ʚʠʨʘʞʘʻʪʴʩʷ
ʫʥʽʚʝʨʩʘʣʴʥʘ ʪʘ ʝʚʨʠʩʪʠʯʥʘ ʨʦʣʴ ʤʦʜʝʣʝʡ, ʟʘʚʜʷʢʠ ʷʢʽʡ ʟʙʣʠʞʫʶʪʴʩʷ
ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʠʢʣʘʜʥʽ ʨʦʟʨʦʙʢʠ [2].

ʇʦʰʠʨʝʥʥʷ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ
ʥʝ ʻ ʨʦʟʜʨʦʙʣʝʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʯʠʩʣʝʥʥʽ ʝʤʧʽʨʠʯʥʽ ʧʽʜʭʦʜʠ, ʘ ʨʽ-
ʟʥʦʤʘʥʽʪʥʽʩʪʶ ʤʦʜʝʣʝʡ, ʟʘ ʷʢʦʶ ʧʨʠʭʦʚʘʥʦ ʦʭʦʧʣʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʽ-
ʟʥʘʥʥʷ. ʄʦʜʝʣʽ ʻ ʙʘʟʦʶ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ
ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ.

ʄʝʪʦʜ ʤʦʜʝʣʝʡ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʦʜʝʣʽ
ʃʝʦʥʘʨʜʦ ʜʘ ɺʽʥʯʽ ʽ ʩʫʯʘʩʥʽ ʤʦʜʝʣʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʽʜ-
ʨʽʟʥʷʶʪʴʩʷ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʾʭ ʦʙôʻʜʥʫʻ ʥʘʷʚʥʽʩʪʴ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜ-
ʥʦʩʪʽ ʤʽʞ ʤʦʜʝʣʣʶ ʪʘ ʦʨʠʛʽʥʘʣʦʤ. ʉʘʤʝ ʮʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʻ ʚʠʨʘʟʥʠʢʦʤ
ʚʠʟʥʘʯʘʣʴʥʦʾ, ʝʚʨʠʩʪʠʯʥʦʾ, ʨʦʣʽ ʤʦʜʝʣʽ.

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ
ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ.

ʄʦʜʝʣʴ, ʷʢ ʦʙʨʘʟ ʦʙôʻʢʪʘ, ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʥʘʪʫʨʘʣʴʥʦ-
ʤʫ ʚʠʛʣʷʜʽ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʧʦʻʜʥʘʥʥʷ ʟʥʘʢʽʚ. ʏʝʨʝʟ ʮʝ ʥʝʤʘʻ ʧʽʜʩʪʘʚ ʨʽʟ-
ʢʦ ʧʨʦʪʠʩʪʘʚʣʷʪʠ ʤʦʜʝʣʴʥʝ ʧʽʟʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʤʫ ʧʽʟʥʘʥʥʶ ʩʢʣʘʜʥʠʭ
ʩʠʩʪʝʤ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʪʦʯʥʠʭ ʧʨʦʮʝʜʫʨʘʭ. ʁʦʛʦ ʤʦ-
ʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʱʫ ʬʦʨʤʫ ʟʘʛʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ.

ʄʦʜʝʣʴ ʚ ʾʾ ʨʝʯʦʚʽʡ ʯʠ ʟʥʘʢʦʚʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʩʣʫʛʫʻ ʝʬʝʢʪʠʚʥʠʤ
ʟʘʩʦʙʦʤ ʟʙʣʠʞʝʥʥʷ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜ-
ʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ.

ɺʽʜʥʦʩʥʦ ʣʝʛʢʘ ʬʦʨʤʘʣʽʟʦʚʘʥʽʩʪʴ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ – ʮʝ ʜʚʽ ʥʘʡ-
ʚʘʞʣʠʚʽʰʽ ʨʠʩʠ ʤʦʜʝʣʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʮʝʩʽʚ, ʩʠʪʫʘʮʽʡ. ʎʽ ʨʠʩʠ
ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʽʜʝʷʭ ʢʽʙʝʨʥʝʪʠʢʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʾ
– ʧʽʟʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ
ʚʧʣʠʚʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʽʟʥʘʥʥʷ ʪʘʢʦʾ
ʩʠʩʪʝʤʠ, ʧʨʦʮʝʩʫ ʯʠ ʷʚʠʱʘ ʥʝʤʠʥʫʯʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʛʦ ʩʧʨʦʱʝʥ-
ʥʷ, ʽʜʝʘʣʽʟʘʮʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʪʘʻ ʚʘʞʣʠʚʠʤ
ʚʽʜʰʣʽʬʦʚʘʥʠʡ ʜʽʘʣʝʢʪʠʢʦʶ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʤʝʪʦʜ ʘʧʨʦʢʩʠʤʘʮʽʾ
ʷʚʠʱ, ʾʭʥʴʦʛʦ ʥʘʙʣʠʞʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ. ɯ ʪʫʪ
ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʪʨʘʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʬʦʨʤ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ
ʩʠʩʪʝʤ ʚʽʜʽʛʨʘʶʪʴ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʘʧʨʦʢʩʠʤʘʮʽʾ. ʆʯʝʚʠʜʥʦ,
ʱʦ ʯʠʤ ʩʢʣʘʜʥʽʰʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʚʠʱʘ, ʪʠʤ ʛʦʩʪʨʽʰʝ ʧʦʩʪʘʻ ʧʨʦ-
ʙʣʝʤʘ ʘʧʨʦʢʩʠʤʘʮʽʾ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʧʨʦʱʝʥʥʷ ʚʣʘʩʪʠʚʝ ʚʩʴʦʤʫ ʧʽ-
ʟʥʘʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʫ ʟʘʛʘʣʦʤ ʽ ʥʝ ʻ ʚʠʧʨʘʚʜʘʥʠʤ ʧʨʦʪʠʩʪʘʚʣʝʥʥʷ



18

ʤʦʜʝʣʽ ʽ ʪʝʦʨʽʾ, ʙʦ ʤʦʜʝʣʴ ʟʘʚʞʜʠ ʧʦʚʥʦʮʽʥʥʝ ʟʥʘʥʥʷ, ʘ ʥʝ ʩʫʨʦʛʘʪ ʪʝʦ-
ʨʽʾ. ɺ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪ ʩʚʽʜʦʤʦʛʦ ʚʚʝʜʝʥʥʷ ʩʧʨʦʱʝʥʦʛʦ ʜʦʧʫʱʝʥʥʷ ʧʨʠ-
ʩʫʪʥʻ ʚ ʯʽʪʢʦ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʘ ʚ ʪʝʦʨʽʾ ʪʘʢʠʡ ʤʦʤʝʥʪ
ʩʧʨʦʱʝʥʥʷ ʽʩʥʫʻ ʟʘʚʞʜʠ, ʜʦ ʪʦʛʦ ʞ, ʯʘʩʪʦ ʚ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ.

ʈʘʮʽʦʥʘʣʴʥʘ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʘʧʨʦʢʩʠʤʘʮʽʷ ʚʠʩʪʫʧʘʻ ʷʢ ʛʦʣʦʚʥʘ
ʧʽʟʥʘʚʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʷʢʦʾ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʩʠʩʪʝʤʠ
ʯʠ ʧʨʦʮʝʩʫ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʜʦʧʦʤʽʞʥʦʛʦ, ʘʣʝ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʦʙʫ. ʉʧʨʦ-
ʱʝʥʥʷ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʘʣʽʟʦ-
ʚʘʥʽʡ ʦʩʥʦʚʽ. ɸ ʤʦʜʝʣʽ ʚʠʩʪʫʧʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʽʜʥʦʩʥʦ ʩʪʨʦʛʦʛʦ
ʩʧʨʦʱʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʫ ʘʥʘʣʽʟʫʶʪʴ. ʄʦʜʝʣʴ ʧʨʠ ʮʴʦʤʫ ʩʪʘʻ ʥʘʡʚʠʱʦʾ
ʤʽʨʠ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʽ ʜʠʩʢʨʝʪʥʠʤ “ʟʨʽʟʦʤ”, ʚʣʘʩʥʝ, ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ
ʦʙôʻʢʪʘ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ. ɼʠʩʢʨʝʪʠʟʘʮʽʷ ʦʙôʻʢʪʘ,
ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʜʠʩʢʨʝʪʥʠʭ ʤʥʦʞʠʥ, ʚʝʣʠʯʠʥ, ʷʢʽ
ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʟʫʤʦʚʣʝʥʘ ʥʝʜʦʮʽʣʴʥʽʩ-
ʪʶ ʘʙʦ ʥʝʜʦʧʫʩʪʠʤʽʩʪʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʽ ʥʝʧʝʨʝʨʚʥʦʩʪʽ
ʧʨʦʮʝʩʽʚ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʽ.

ʄʦʞʥʘ ʨʦʟʨʽʟʥʷʪʠ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ
ʷʢ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʘʥʘʣʦʛʽʾ ʽ ʚ ʨʦʟʫʤʽʥʥʽ ʟʘʛʘʣʴʥʦʤʫ, ʱʦ ʷʚʣʷʻ
ʩʦʙʦʶ ʥʝ ʦʢʨʝʤʫ ʧʽʟʥʘʚʘʣʴʥʫ ʬʦʨʤʫ (ʧʦʥʷʪʪʷ, ʪʝʦʨʽʶ ʽ ʪ. ʜ.), ʘ ʜʝʷʢʠʡ
ʟʘʛʘʣʴʥʠʡ ʘʩʧʝʢʪ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʧʦʛʣʷʜʫ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʡ ʘʧ-
ʨʦʢʩʠʤʘʮʽʾ. ɺ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʭʦʧʣʶʻ ʧʽʟʥʘʥʥʷ ʟʘʛʘ-
ʣʦʤ, ʘʣʝ ʥʝ ʚʠʯʝʨʧʫʻ ʡʦʛʦ ʛʣʠʙʠʥʫ.

ʋʥʽʚʝʨʩʘʣʽʟʘʮʽʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʤʝʪʦʜʫ ʤʦʜʝʣʝʡ ʩʧʨʠʷʻ ʮʽʣʽʩʥʦʩʪʽ
ʚ ʥʘʫʢʦʚʦʤʫ ʧʽʟʥʘʥʥʽ, ʚʽʜʧʨʘʮʶʚʘʥʥʶ ʻʜʠʥʦʛʦ ʧʦʥʷʪʽʡʥʦʛʦ ʨʷʜʫ ʚʩʽʻʾ
ʥʘʫʢʠ, ʘ ʨʦʟʚʠʪʦʢ ʩʫʚʦʨʦʾ ʽ ʩʪʨʫʥʢʦʾ ʣʦʛʽʢʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʻ ʛʝʥʝʨʘʣʴ-
ʥʠʤ ʽ ʚʠʟʥʘʯʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʧʨʦʛʨʝʩʫ ʥʘʫʢʦʚʦʾ ʜʫʤʢʠ ʫ ʧʝʨʩʧʝʢʪʠʚʽ. ʋ
ʧʨʦʮʝʩʽ ʫʪʦʯʥʝʥʥʷ ʽ ʧʦʛʣʠʙʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʱʦʨʘʟʫ ʩʢʣʘʜ-
ʥʽʰʠʭ ʩʠʩʪʝʤ ʨʽʟʥʽ ʥʘʫʢʦʚ  ̔ʜʠʩʮʠʧʣʽʥʠ ʙʫʜʫʪʴ ʟʙʣʠʞʫʚʘʪʠʩʷ. ʎʝ ʪʽʣʴʢʠ
ʧʽʜʪʚʝʨʜʞʫʻ ʜʫʤʢʫ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʰʣʷʭʽʚ ʩʠʥʪʝʟʫ ʥʘʫʢʦ-
ʚʠʭ ʟʥʘʥʴ ʻ ʨʦʟʚʠʪʦʢ ʟʘʛʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʤʦʜʝʣʝʡ ʜʣʷ ʨʽʟʥʠʭ ʥʘʫʢ.

ɺʽʜʜʘʚʰʠ ʥʘʣʝʞʥʝ ʚʠʟʥʘʯʘʣʴʥʽʡ ʨʦʣʽ ʤʝʪʦʜʫ ʤʦʜʝʣʝʡ ʫ ʪʝʦʨʽʾ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʟʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʚʽʪʴ ʬʽʣʦʩʦʬʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ
ʥʘ ʪʝ, ʱʦ ʫ ʾʾ ʧʨʝʜʤʝʪʽ ʽ ʤʝʪʦʜʘʭ ʪʽʩʥʦ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʩʫʙôʻʢʪʠʚʥʽ ʡ
ʦʙôʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ ʚʠʙʽʨ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʝʚʥʦʛʦ
ʨʽʚʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘʣʝ ʫ ʩʬʝʨʽ ʩʚʦʛʦ ʘʥʘʣʽʟʫ ʤʽʩʪʠʪʴ ʣʠʰʝ ʜʝʷʢʽ ʚʠ-
ʜʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɯʥʰʽ, ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʘʢʪʠʢʠ ʧʨʠʡʥ-
ʷʪʪʷ ʨʽʰʝʥʴ, ʣʠʰʠʣʠʩʷ ʱʝ ʥʝʚʠʚʯʝʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ, ʜʦʚʛʠʡ ʯʘʩ ʥʘʚʽʪʴ
ʩʧʝʮʽʘʣʽʩʪʠ ʫ ʩʬʝʨʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʥʝ ʫʩʚʽʜʦʤʣʶʚʘʣʠ ʬʫʥʜʘʤʝ-
ʥʪʘʣʴʥʦʾ ʨʦʣʽ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʚʚʘʞʘʣʠ ʾʾ ʦʜʥʠʤ
ʽʟ ʚʠʜʽʚ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʽ ʦʪʦʪʦʞʥʶʚʘʣʠ ʾʾ ʟ
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ʥʝʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʶ. ɸ ʮʝ ʻ ʥʝʚʠʧʨʘʚʜʘʥʠʤ ʩʧʨʦʱʝʥʥʷʤ ʧʨʦʙʣʝʤʠ
ʩʫʙôʻʢʪʠʚʥʦ-ʦʙôʻʢʪʠʚʥʠʭ ʚʟʘʻʤʦʜʽʡ ʫ ʚʠʚʯʝʥʥʽ ʟʚôʷʟʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ
ʽ ʚʠʙʦʨʫ ʨʽʰʝʥʴ.

ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ ʨʦʣʴ ʘʥʘʣʽʟʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽ
ʦʩʦʙʣʠʚʦ ʚ ʢʽʙʝʨʥʝʪʠʮʽ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʝʛʦʨʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ
ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʧʦʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ɹʝʟ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʥʝ ʦʙʭʦʜʠʪʴʩʷ
ʪʝʦʨʽʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚ, ʢʽʙʝʨʥʝʪʠʢʘ.

ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʷʪʪʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʢʽʙʝʨʥʝʪʠʮʽ ʟʦ-
ʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʦ ʻ ʪʽʣʴʢʠ ʢʽʙʝʨʥʝʪʠʯʥʠʤ, ʣʦʢʘʣʴʥʦ ʥʘʫʢʦʚʠʤ.
ʂʘʪʝʛʦʨʽʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʩʪʫʧʘʻ ʷʢ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʘ
ʽ, ʥʘʚʽʪʴ, ʷʢ ʬʽʣʦʩʦʬʩʴʢʘ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ ʚʠʙʦʨʽ ʨʽ-
ʰʝʥʴ, ʩʪʚʦʨʝʥʦ ʨʽʟʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʽʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ [3].

ɺʘʨʪʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʛʥʦʩʝʦʣʦʛʽʯʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʽ-
ʟʥʠʭ ʚʠʜʽʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʪʝʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʟʥʘʥʴ.
ʊʘʢ, ʚ ʪʝʦʨʽʾ ʽʛʦʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʨʦʟʫʤʽʥʥʽ
ʥʝʩʪʘʯʽ ʟʥʘʥʴ ʩʪʦʩʦʚʥʦ ʦʙôʻʢʪʽʚ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ.
ɸʣʝ ʪʘʢʦʞ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʥʝʚʠʟʥʘʯʝ-
ʥʦʩʪʽ ʫ ʧʘʨʪʥʝʨʘ, ʫʯʘʩʥʠʢʘ ʽʛʨʦʚʦʾ ʩʠʪʫʘʮʽʾ. ʎʝ ʧʨʠʢʣʘʜ ʪʦʛʦ, ʱʦ ʚ ʪʝ-
ʦʨʽʾ ʽʛʦʨ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʘʻ ʛʥʦʩʝʦʣʦʛʽʯʥʫ ʩʫʪʥʽʩʪʴ ʽ ʻ ʦʜʥʽʻʶ ʟ
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʰʝʥʥʷ ʩʫʙôʻʢʪʘ ʽ ʦʙôʻʢʪʘ. ʍʦʯʘ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ
ʧʦʥʷʪʪʷ ʩʫʙôʻʢʪ (ʛʨʘʚʝʮʴ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʨʦʟʫʤʽʥʥʽ ʩʧʨʦʱʝʥʦʾ ʤʦ-
ʜʝʣʽ, ʱʦ ʤʘʻ ʩʧʨʦʱʝʥʝ ʥʘʫʢʦʚʝ ʧʦʷʩʥʝʥʥʷ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʦʩʝʨʝʜʞʝʥ-
ʥʷ ʫʚʘʛʠ ʥʘ ʟʤʝʥʰʝʥʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ.
ɺʠʙʽʨ ʨʽʰʝʥʥʷ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʚʠʟʥʘʯʝʥʦʾ ʜʽʾ ʥʘ ʫʩʫʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ
ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʊʠʤ ʩʘʤʠʤ ʢʘʪʝʛʦʨʽʾ “ʚʠʟʥʘʯʝʥʽʩʪʴïʥʝʚʠʟʥʘʯʝʥʽʩʪʴ”
ʚ ʪʝʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʻ ʟʤʽʩʪʦʚʥʽʰʠʤʠ, ʥʽʞ ʫ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘ-
ʮʽʾ, ʜʝ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤ-
ʣʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ ʧʦʨʷʜ ʟ ʢʦʤʫʥʽʢʘʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ
ʧʦʥʷʪʪʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʾʾ ʛʥʦʩʝʦʣʦʛʽʯʥʽ ʡ ʫʧʨʘʚʣʽʥʩʴ-
ʢʽ ʘʩʧʝʢʪʠ, ʪʦʙʪʦ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʧʦʷʩʥʶʚʘʪʠ, ʧʽʟʥʘʚʘʪʠ ʥʝʚʠʟʥʘʯʝ-
ʥʽʩʪʴ ʫ ʪʨʴʦʭ ʘʩʧʝʢʪʘʭ ʷʢ ʦʜʥʫ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʚʠʪʢʫ ʢʽʙʝʨʥʝʪʠʢ-
ʥʠʭ ʩʠʩʪʝʤ.

ɼʝʷʢʽ ʥʘʫʢʦʚʮʽ ʪʚʝʨʜʷʪʴ, ʱʦ ʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʘʶʪʴ
ʣʠʰʝ ʛʥʦʩʝʦʣʦʛʽʯʥʫ ʩʫʪʴ ʽ ʽʩʥʫʶʪʴ ʪʽʣʴʢʠ ʨʘʟʦʤ ʽʟ ʩʫʙôʻʢʪʦʤ ʧʽʟʥʘʥʥʷ,
ʪʦʙʪʦ ʦʪʦʪʦʞʥʶʶʪʴ ʚʠʟʥʘʯʝʥʽʩʪʴ ʟʽ ʟʥʘʥʥʷʤ, ʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ – ʽʟ ʥʝ-
ʟʥʘʥʥʷʤ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʩʣʫʛʫʚʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦ-
ʨʤʘʮʽʾ ʧʨʦʮʝʩʦʤ ʟʤʝʥʰʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʍʠʙʥʠʤ ʪʘʢʝ ʪʨʘʢʪʫʚʘʥʥʷ
ʚʠʟʥʘʯʝʥʦʩʪʽ ʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʷʚʠʣʦʩʷ ʧʽʜ ʯʘʩ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ
ʧʽʟʥʘʥʥʷ ʷʢ ʧʨʦʮʝʩʫ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʟʥʘʥʥʽ
ʤʦʞʝ ʚʽʜʪʚʦʨʶʚʘʪʠʩʷ ʷʢ ʚʠʟʥʘʯʝʥʽʩʪʴ, ʪʘʢ ʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʷʢʽ
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ʦʙôʻʢʪʠʚʥʦ ʚʣʘʩʪʠʚʽ ʧʨʝʜʤʝʪʫ ʧʽʟʥʘʥʥʷ. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ
ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʦʙôʻʢʪʠʚʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʥʝʤʦʞʣʠʚʦ
ʫʩʫʥʫʪʠ ʧʦʛʣʠʙʣʝʥʥʷʤ ʘʥʘʣʽʟʫ, ʚʦʥʘ ʟʘʚʞʜʠ ʚʣʘʩʪʠʚʘ ʙʫʜʴ-ʷʢʦʤʫ ʜʦ-
ʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ. ɰʾ ʧʦʪʨʽʙʥʦ ʚʠʷʚʠʪʠ ʽ, ʚ ʨʝ-
ʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ, ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʾʾ ʚʧʣʠʚʠ.

ʄʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ ʚʽʜʦʙʨʘʞʘʻʪʴ-
ʩʷ ʦʙôʻʢʪʠʚʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟ ʤʝʪʦʶ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ
ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʜʽʥʢʫ ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤ.

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʨʦʜʞʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʥʘʩʣʽʜʢʽʚ ʧʨʠʡʥʷ-
ʪʠʭ ʨʽʰʝʥʴ, ʭʦʯʘ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʚʽʜʦʤʽ ʜʣʷ ʦʩʦʙʠ,
ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ. ʅʝ ʤʦʞʥʘ ʪʚʝʨʜʠʪʠ, ʱʦ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʚʠʟʥʘ-
ʯʝʥʦʩʪʽ ʟʥʘʥʥʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʙʦʨʫ ʽ ʚʚʘʞʘʪʠ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʱʦ
ʤʘʻʤʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʫ ʚʩʽʭ ʚʽʜʥʦʰʝʥʥʷʭ. ɺʠʙʽʨ ʟʘʚʞʜʠ ʚʽʜʙʫʚʘʻʪʴ-
ʩʷ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʙʦ ʻ ʭʦʯʘ ʙ ʜʚʘ ʚʘʨʽʘʥʪʠ ʨʽʰʝʥʥʷ. ɺʽʜʩʫʪ-
ʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʜʥʦʟʥʘʯʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ.
ʆʩʥʦʚʦʶ ʚʠʙʦʨʫ ʻ ʟʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʘʣʝ ʩʘʤ ʚʠʙʽʨ ʻ ʤʦʞʣʠʚʠʤ
ʣʠʰʝ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʾ ʤʝʪʠ ʯʠ ʢʨʠʪʝʨʽʶ ʚʠʙʦʨʫ.

ʗʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʨʤʽʥʦʣʦʛʽʶ ʪʝʦʨʽʾ ʽʛʦʨ, ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ
ʪʨʠ ʚʠʜʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʚʽʜʧʦ-
ʚʽʜʥʦ, ʽ ʚʠʜʠ ʽʛʦʨ. ʊʘʢ, ʢʦʤʙʽʥʘʪʦʨʥʽ ʽʛʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʟʥʘ-
ʯʝʥʽʩʪʶ, ʱʦ ʧʦʨʦʜʞʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʥʘʩʣʽʜʢʽʚ ʛʨʠ. ɸʣʝ ʫʤʦʚʠ,
ʫ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʜʣʷ ʜʝʮʠʜʝʥʪʘ (ʦʩʦʙʠ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥ-
ʥʷ) ʚʽʜʦʤʽ ʧʦʚʥʽʩʪʶ. ʊʘʢʽ ʽʛʨʠ ʚʚʘʞʘʶʪʴ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʚ ʪʝʦʨʽʾ ʽʛʦʨ,
ʙʦ ʜʝʮʠʜʝʥʪ ʧʦʚʥʽʩʪʶ ʚʦʣʦʜʽʻ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʾ ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʚʠʙʽʨ.

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʽʤʦʚʽʨʥʽʩʥʘ, ʘʙʦ ʽʥ-
ʘʢʰʝ ʩʪʦʭʘʩʪʠʯʥʘ, ʧʦʚôʷʟʘʥʘ ʟ ʚʧʣʠʚʦʤ ʥʘ ʚʠʙʽʨ ʨʽʰʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ
ʯʠʥʥʠʢʽʚ. ʍʦʯʘ ʽʛʨʦʚʽ ʩʠʪʫʘʮʽʾ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ ʧʦʚʥʽʩʪʶ ʚʠʧʘʜ-
ʢʦʚʠʤʠ ʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʛʦ ʥʝʦʙʭʽʜʥʦʛʦ ʽ ʚʠʧʘʜʢʦ-
ʚʦʛʦ. ʊʦʙʪʦ ʜʦ ʚʠʙʦʨʫ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʘ ʟʥʘʯʠʪʴ
ʧʦʚôʷʟʘʥʦʾ ʟ ʮʠʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʜʦʜʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʟʫʤʦʚʣʝʥʘ
ʚʧʣʠʚʦʤ ʚʠʧʘʜʢʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽ-
ʜʥʠʤʠ ʟʘʢʦʥʘʤʠ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɯ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʝʩʪʠ
ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ
ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʩʧʦʜʽʚʘʥʥʶ ʧʝʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʘ.

ʊʨʝʪʽʡ ʪʠʧ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ ʫ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʥʦ-
ʩʷʪʴ ʥʘʟʚʫ ʢʦʥʬʣʽʢʪʥʠʭ, ʤʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ. ʉʫʙôʻʢʪ ʨʽ-
ʰʝʥʥʷ, ʜʝʮʠʜʝʥʪ, ʤʦʞʝ ʥʝ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʤʽʨʠ ʚ ʜʽʷʭ ʩʚʦʛʦ
ʧʨʦʪʠʚʥʠʢʘ.

ʋʩʽ ʥʘʟʚʘʥʽ ʪʠʧʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʤʘʶʪʴ ʦʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ
ʚʽʜʥʦʩʥʦ ʜʝʮʠʜʝʥʪʘ, ʦʩʢʽʣʴʢʠ ʾʭʥʽ ʜʞʝʨʝʣʘ ʽʩʥʫʶʪʴ ʦʙôʻʢʪʠʚʥʦ. ɸʣʝ
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ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʠʚʯʘʻ ʚʠʧʘʜʢʠ, ʱʦ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ
ʩʫʙôʻʢʪʠʚʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ɰʭʥʽʤ ʧʨʠʢʣʘʜʦʤ ʻ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʽʜʦʤʦ
ʤʥʦʞʠʥʫ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ
ʮʶ ʤʥʦʞʠʥʫ ʯʠ ʾʾ ʝʣʝʤʝʥʪʠ (ʚʘʨʽʘʥʪʠ ʨʽʰʝʥʴ), ʥʝʤʘʻ. ʗʢʱʦ ʞ ʥʝʚʽʜʦ-
ʤʦʶ ʻ ʽ ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʚʘʨʽʘʥʪʽʚ, ʪʦ ʚʠʙʽʨ ʨʽʰʝʥʥʷ ʥʝ ʻ ʤʦʞʣʠ-
ʚʠʤ, ʪʦʯʥʽʰʝ, ʫʩʚʽʜʦʤʣʝʥʠʡ ʚʠʙʽʨ.

ɺʠʙʽʨ ʨʽʰʝʥʥʷ ʷʢ ʫʩʚʽʜʦʤʣʝʥʘ ʜʽʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫ ʤʝʞʘʭ
ʤʽʞ ʧʦʚʥʦʶ ʚʠʟʥʘʯʝʥʽʩʪʶ, ʢʦʣʠ ʥʝʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚʠ ʨʽʰʝʥʴ, ʽ ʧʦʚʥʦʶ
ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ, ʢʦʣʠ ʥʝʤʘʻ ʟʥʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʴʪʝʨʥʘʪʠʚʠ ʨʽ-
ʰʝʥʴ. ʅʘʟʚʘʥʽ ʢʨʘʡʥʽ ʚʠʧʘʜʢʠ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʚʠʙʽʨ, ʙʦ ʚʠʙʽʨ ʫ ʬʦ-
ʨʤʽ ʩʚʽʜʦʤʦʾ ʮʽʣʝʥʘʧʨʘʚʣʝʥʦʾ ʜʽʾ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʷʢ ʦʙôʻʢʪʠʚʥʦ, ʪʘʢ ʽ
ʩʫʙôʻʢʪʠʚʥʦ, ʚʠʟʥʘʯʝʥʽʩʪʶ ʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ.

ɹʫʜʴ-ʷʢʠʡ ʢʨʠʪʝʨʽʡ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʻ ʧʝʚʥʦʶ ʤʽʨʦʶ ʫʩʫʥʝʥʥʷʤ
ʩʫʙôʻʢʪʦʤ ʥʝʟʥʘʥʥʷ ʜʽʡʩʥʦʛʦ ʩʪʘʥʫ ʩʧʨʘʚ. ɸʣʝ ʷʢʱʦ ʧʨʦ ʦʙôʻʢʪ ʤʘʡʞʝ
ʥʽʯʦʛʦ ʥʝ ʚʽʜʦʤʦ, ʪʦ ʜʦʚʦʜʠʪʴʩʷ ʰʫʢʘʪʠ ʢʨʠʪʝʨʽʾ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʚʝʜʽ-
ʥʢʠ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʦʛʣʷʜʽ ʩʘʤʦʛʦ ʩʫʙôʻʢʪʘ. ɸʣʝ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʤʦ-
ʞʫʪʴ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʩʫʙôʻʢʪʠʚʥʠʤʠ ʽ ʩʫʧʝʨʝʯʣʠʚʠʤ, ʱʦ ʨʽʰʝʥʥʷ,
ʚʠʙʨʘʥʽ ʟʘ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ, ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ.

ʇʦʨʷʜ ʽʟ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʩʪʦʩʦʚʥʦ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʤʘ-
ʪʠ ʤʽʩʮʝ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʮʽʣʝʡ ʽ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʜʝʮʠʜʝʥʪʦʤ.
ʎʝ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʽ ʚ ʫʤʦʚʘʭ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠ ʚʟʘʻʤʦʜʽʾ
ʜʝʢʽʣʴʢʦʭ ʫʯʘʩʥʠʢʽʚ, ʮʽʣʽ ʷʢʠʭ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ʇʝʚʥʦʛʦ ʨʽʚʥʷ ʥʝʚʠʟʥʘ-
ʯʝʥʽʩʪʴ ʪʘʢʠʭ ʮʽʣʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʢʦʣʝʢʪʠʚʥʦʾ ʮʽʣʽ.
ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʮʽʣʽ ʻ ʥʘʡʩʝʨʡʦʟʥʽʰʦʶ ʟ ʫʩʽʭ ʚʠʜʽʚ ʥʝ-
ʚʠʟʥʘʯʝʥʦʩʪʽ. ɯ ʯʝʨʝʟ ʮʝ ʥʘʡʩʢʣʘʜʥʽʰʦʶ ʩʠʪʫʘʮʽʻʶ ʻ ʪʘ, ʱʦ ʧʦʪʨʝʙʫʻ
ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʮʽʣʝʡ. ɿʘ-
ʫʚʘʞʠʤʦ, ʱʦ ʮʽʣʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʝʨʘʮʽʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʤʘʪʝʤʘʪʠ-
ʯʥʽʡ ʤʦʜʝʣʽ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ, ʽ ʷʢʱʦ ʮʽʣʴ ʻ ʥʝʚʠʟʥʘʯʝʥʦʶ, ʪʦ ʽ
ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʯʝʨʝʟ ʮʝ ʙʫʜʝ ʥʝʪʦʯʥʦʶ ʫ ʩʚʦʾʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʬʦʨʤʘ-
ʣʽʟʘʮʽʾ. ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʩʧʨʠʯʠʥʝʥʝ
ʧʨʦʥʠʢʥʝʥʥʷʤ ʽʜʝʡ ʽ ʤʝʪʦʜʽʚ ʢʽʙʝʨʥʝʪʠʢʠ ʚ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ ʽ ʚ ʥʘʫ-
ʢʠ ʧʨʦ ʩʫʩʧʽʣʴʩʪʚʦ. ɸʛʦʨʠʪʤʽʯʥʠʡ ʧʽʜʭʽʜ ʧʽʜʧʦʨʷʜʢʦʚʫʻ ʦʧʨʘʮʶʚʘʥʥʷ
ʽʥʬʦʨʤʘʮʽʾ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʧʨʘʚʠʣʘʤ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ
ʘʣʛʦʨʠʪʤ. ʎʝʡ ʧʽʜʭʽʜ ʻ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʙʦʯʠʤ ʤʝʪʦʜʦʤ ʥʝ
ʪʽʣʴʢʠ ʚ ʢʽʙʝʨʥʝʪʠʮʽ, ʘʣʝ ʤʘʻ ʛʣʠʙʦʢʠʡ ʚʧʣʠʚ ʫ ʚʩʽʡ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘʫʢ
ʧʨʦ ʧʨʠʨʦʜʫ ʽ ʩʫʩʧʽʣʴʩʪʚʦ.

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘʫʢʠ,
ʱʦ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʫ ʧʨʠʨʦʜʥʠ-
ʯʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʦʙʣʘʩʪʷʭ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʽ ʘʣʛʦʨʠʪʤʽʯʥʠʭ
ʧʦʥʷʪʴ ʚ ʩʠʩʪʝʤʘʭ ʥʘʚʯʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ ʽ ʚ ʧʦʷʩʥʝʥʥʷʭ ʧʝʚ-
ʥʠʭ ʘʩʧʝʢʪʽʚ ʾʭ ʧʦʚʝʜʽʥʢʠ.
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ʂʣʘʩʠʯʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ – ʮʝ ʧʨʠʧʠʩ, ʷʢ ʦʜʥʦʟʥʘʯʥʦ ʚʠ-
ʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ ʧʨʠʚʝʩʪʠ
ʜʦʩʣʽʜʥʠʢʘ ʯʠ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟ-
ʥʠʢʽʚ ʜʦ ʢʽʥʮʝʚʦʛʦ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢʝ ʨʦʟʫʤʽʥʥʷ ʘʣʛʦʨʠʪʤʫ
ʤʘʻ ʤʘʪʝʤʘʪʠʟʦʚʘʥʠʡ ʘʩʧʝʢʪ ʽ ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʘʙʩʦʣʶʪʥʦʩʪʽ, ʩʫʪʴ ʷʢʦʾ
ʧʦʣʷʛʘʻ ʫ ʚʠʤʦʟʽ ʙʝʟʫʤʦʚʥʦʾ ʧʨʦʩʪʦʪʠ ʽ ʯʽʪʢʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʧʝʨʝʜʙʘʯʝ-
ʥʠʭ ʦʩʥʦʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ.

ɸʥʘʣʽʟʫʶʯʠ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʯʠ ʧʦʚʝʜʽʥʢʠ ʫ ʚʽʜ-
ʧʦʚʽʜʥʦʩʪʽ ʜʦ ʽʥʩʪʨʫʢʮʽʡ, ʤʠ ʧʨʠʭʦʜʠʤʦ ʜʦ ʟʘʜʘʯ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʦ-
ʜʝʣʶʚʘʥʥʷ. ɸʣʝ ʢʽʙʝʨʥʝʪʠʯʥʘ ʥʘʫʢʘ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʨʽʟʥʠʭ
ʩʠʩʪʝʤ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʘʥʘʣʽʟʫ, ʪʘ ʽ ʜʣʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʩʠʩʪʝʤʠ ʤʦʞʥʘ
ʨʦʟʛʣʷʜʘʪʠ ʟʘʜʘʯʽ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʩʪʽ:
– ʚʽʜ ʘʙʩʦʣʶʪʥʦʾ ʜʦ ʤʘʡʞʝ ʘʣʛʦʨʠʪʤʽʯʥʦʾ. ʅʘʧʨʠʢʣʘʜ, ʧʦʰʫʢ
ʨʦʟʚôʷʟʢʫ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʧʦʩʪʽʡʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʤʦʞʝ ʙʫ-
ʪʠ ʘʙʩʦʣʶʪʥʦ ʘʣʛʦʨʠʪʤʽʯʥʠʤ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʰʫʢ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ
ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʤʦʞʝ ʙʫʪʠ ʚʞʝ ʥʝ ʟʦʚʩʽʤ ʩʪʨʦʛʦ ʘʣʛʦʨʠʪʤʽʯʥʠʤ,
ʙʦ ʚʠʙʽʨ ʧʨʦʮʝʜʫʨ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʜʦʩʣʽʜʥʠʢʘ. ɸ ʧʦʰʫʢ ʙʫʢʝʪʫ ʢʚʽʪʽʚ
ʜʣʷ ʥʘʨʝʯʝʥʦʾ ʤʦʞʝ ʙʫʪʠ ʤʘʡʞʝ ʥʝ ʘʣʛʦʨʠʪʤʽʯʥʠʤ. ɼʣʷ ʦʮʽʥʢʠ ʧʦʚʝʜʽ-
ʥʢʠ ʨʽʚʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʩʪʽ ʧʝʚʥʦʛʦ ʧʨʦʮʝʩʫ ʃ. ɿʘʜʝ ʚʚʽʚ ʧʦʥʷʪʪʷ ʨʦʟ-
ʧʣʠʚʯʘʪʦʛʦ ʘʣʛʦʨʠʪʤʫ.

ʈʽʚʝʥʴ ʨʦʟʧʣʠʚʯʘʪʦʩʪʽ, ʥʝʯʽʪʢʦʩʪʽ ʘʣʛʦʨʠʪʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʘ-
ʣʝʞʠʪʴ ʪʘʢʦʞ ʽ ʚʽʜ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ. ʇʝʚʥʫ ʥʝʜʝʪʝʨʤʽʥʦʚʘ-
ʥʽʩʪʴ ʤʦʞʥʘ “ʩʭʦʚʘʪʠ” ʫ ʧʝʚʥʫ ʦʧʝʨʘʮʽʶ ʙʽʣʴʰ ʫʢʨʫʧʥʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ,
ʱʦ ʧʨʠʚʝʜʝ ʮʝʡ ʫʢʨʫʧʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦ ʚʠʱʦʛʦ ʨʽʚʥʷ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩ-
ʪʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʚʽʜʧʦ-
ʚʽʜʥʦʛʦ ʯʠʩʣʘ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʧʦʻʜʥʘʥʥʷ ʷʢʠʭ ʤʽʩʪʠʪʴ
ʝʣʝʤʝʥʪʠ ʚʠʧʘʜʢʦʚʦʩʪʽ. ʄʦʞʝ ʽʩʥʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʜʘʮʽʾ ʚʠʧʘʜʢʦʚʦ-
ʩʪʽ, ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʴʦʭʟʥʘʯʥʦʾ ʯʠ ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʣʦʛʽʢʠ.

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʟʘʚʞʜʠ ʧʝʨʝʜʙʘʯʘʻ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʫʯʘʩʪʴ
ʣʶʜʠʥʠ. ɺʠʙʽʨ ʨʽʰʝʥʥʷ ʥʘ ʤʥʦʞʠʥʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʞʥʘ
ʟʜʽʡʩʥʶʚʘʪʠ ʯʝʨʝʟ ʟʚʫʞʝʥʥʷ ʮʽʻʾ ʤʥʦʞʠʥʠ, ʚʠʢʣʶʯʝʥʥʷ ʟ ʥʝʾ ʝʣʝʤʝʥ-
ʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ. ɯʥʪʫʾʮʽʷ ʜʦʩʣʽʜʥʠʢʘ
ʧʨʠ ʚʠʙʦʨʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ
ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʧʝʚʥʦʛʦ ʨʽʰʝʥʥʷ ʟ ʤʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ ʜʦ ʧʽʜʤʥʦʞʠʥʠ
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ. ʈʦʣʴ ʜʦʩʣʽʜʥʠʢʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʘʩʦʮʽʶʻʪʴʩʷ ʟ
ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʦʙʨʘʟʫ ʟ ʨʽʟʥʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ
ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʤʽʨʫ ʧʨʠʥʘʣʝʞ-
ʥʦʩʪʽ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʤʦʞʥʘ
ʪʨʘʢʪʫʚʘʪʠ, ʷʢ ʤʽʨʫ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʚʘʨʽʘʥʪʘ ʨʽʰʝʥʥʷ ʜʦ ʧʽʜʤʥʦʞʠʥʠ
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ.
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ɸʣʛʦʨʠʪʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʨʦʟʧʣʠʚʯʘʪʠʤʠ ʘʣ-
ʛʦʨʠʪʤʘʤʠ, ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʩʠʪʫʘʮʽʾ ʚʠʙʦʨʫ, ʘʣʝ ʪʘʢʦʞ
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʧʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ.
ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʘʣʛʦʨʠʪʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ʧʦʜʽʙʥʘ ʜʦ ʝʚʨʠʩʪʠʯʥʦʾ ʧʦ-
ʚʝʜʽʥʢʠ.

ɸʥʘʣʽʪʠʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʦʙʤʝ-
ʞʫʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʣʠʰʝ ʧʝʚʥʦʛʦ ʚʫʟʴʢʦʛʦ ʘʩʧʝʢʪʫ ʚʘʨʽ-
ʘʥʪʽʚ ʨʽʰʝʥʴ, ʘ ʯʘʩʪʠʥʘ ʷʢʽʩʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʠʪʫʘʮʽʡ ʟʘʣʠʰʘʻʪʴʩʷ
ʧʦʟʘ ʫʚʘʛʦʶ. ʏʝʨʝʟ ʮʝ, ʦʯʝʚʠʜʥʦ, ʨʝʟʫʣʴʪʘʪʠ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽ-
ʟʫ ʥʽʢʦʣʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʯ-
ʥʠʭ ʨʽʰʝʥʴ.

ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʩʝʨʡʦʟʥʽ ʧʨʝʪʝʥʟʽʾ ʜʦ ʷʢʦʩʪʽ ʬʦʨʤʘʣʽʟʦ-
ʚʘʥʠʭ ʧʦʩʪʘʥʦʚʦʢ ʟʘʜʘʯ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ
ʨʽʰʝʥʴ. ʈʦʟʚʠʪʦʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝʟʫ, ʱʦ ʜʫʞʝ ʯʘʩ-
ʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʦʣʦʜʽʥʥʷ ʜʦʩʢʦʥʘʣʠʤʠ ʟʘʩʦʙʘʤʠ ʘʥʘʣʽʟʫ ʧʨʠ
ʥʝʟʨʦʟʫʤʽʣʠʭ ʮʽʣʷʭ.

ɸʥʘʣʽʪʠʢʠ ʛʦʣʦʚʥʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ ʘʩʧʝʢʪ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟ ʤʝ-
ʪʦʶ ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʥʥʷ, ʷʢʝ ʚʽ-
ʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʠʡ ʩʚʽʪ. ʊʘʢʘ ʫʚʘʛʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʙʫʣʘ ʚʠʧʨʘʚʜʘʥʘ ʥʘ
ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʧʽʟʥʘʥʥʷ, ʙʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʽ ʨʽʰʝʥʥʷ, ʱʦ ʾʤ ʚʽʜ-
ʧʦʚʽʜʘʶʪʴ, ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʣʝ
ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʜʥʽʻʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʥʥʷ ʧʨʦ
ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʤʘʣʦ. ʅʝʦʙʭʽʜʥʦ ʟʙʘʛʘʯʫʚʘʪʠ ʘʨʩʝʥʘʣ ʬʦʨʤʘʣʽ-
ʟʘʮʽʾ, ʷʢʠʡ ʤʘʻ ʟʘʟʚʠʯʘʡ ʩʫʙôʻʢʪʠʚʥʝ ʧʦʭʦʜʞʝʥʥʷ. ɸ ʪʘʢʘ ʧʨʦʙʣʝʤʘ ʻ
ʥʘʙʘʛʘʪʦ ʚʘʞʯʦʶ ʟʘ ʬʦʨʤʘʣʽʟʘʮʽʶ ʟʥʘʥʴ ʧʨʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʦ
ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʮʝʩ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ ʘʥʘʣʽʪʠ-
ʢʦʤ, ʘʣʝ ʽ ʧʨʦʮʝʩʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʫʙôʻʢʪʘ ʚ ʦʙôʻʢʪʽ, ʟʦʢʨʝʤʘ, ʘʜʝʢʚʘʪ-
ʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʽʣʝʡ ʽ ʙʘʞʘʥʴ. ʎʝ ʧʦʪʨʝʙʫʻ ʧʦʛʣʠʙʣʝʥʥʷ ʚʠʚʯʝʥʥʷ
ʧʨʦʙʣʝʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ ʥʠʟʢʫ ʧʨʦʙʣʝʤ ʧʝʨʝʜ ʬʽʣʦʩʦʬʽʻʶ.
ʇʝʨʰʦʶ ʟ ʮʠʭ ʧʨʦʙʣʝʤ ʧʦʩʪʘʻ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ ʩʫʙôʻʢʪʠʚʥʦʛʦ, ʱʦ
ʚʠʨʘʞʘʻ ʘʜʝʢʚʘʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ. ʇʽʜ ʩʫʙôʻʢʪʠʚʥʠʤ ʯʘʩ-
ʪʦ ʨʦʟʫʤʽʶʪʴ ʦʜʥʦʩʪʦʨʦʥʥʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ ʚ ʟʥʘʥʥʽ, ʤʦʞʣʠʚʦ,
ʥʝʧʦʚʥʝ ʽ ʩʧʦʪʚʦʨʝʥʝ. ʊʘʢʦʞ ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʠʡ ʦʩʦʙ-
ʣʠʚʠʡ ʟʤʽʩʪ ʩʫʙôʻʢʪʠʚʥʦʛʦ, ʷʢʠʡ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʦʩʦʙʠʩʪʽ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʤʦʛʦ ʩʫʙôʻʢʪʘ (ʮʽʣʽ, ʙʘʞʘʥʥʷ, ʚʦʣʶ).

ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘ ʥʘʫʢʦʚʦʤʫ ʨʽʚʥʽ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜ-
ʥʽʩʪʴ ʛʦʣʦʚʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʫ ʧʨʘʢʪʠʯʥʠʭ ʜʽʷʭ ʥʘ ʦʙôʻʢʪ ʧʽʟʥʘʥʥʷ, ʙʦ ʚʠ-
ʙʽʨ ʢʨʠʪʝʨʽʾʚ ʨʽʰʝʥʴ ʙʝʟ ʥʘʣʝʞʥʠʭ ʟʥʘʥʴ ʧʨʦ ʦʙôʻʢʪ ʜʦʧʫʩʢʘʻ
ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʙʝʟ ʥʘʣʝʞʥʦʾ ʦʮʽʥʢʠ ʨʝʘ-
ʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʽ ʚʦʣʶʥʪʘʨʠʩʪʩʴʢʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ
ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.
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ʊʝʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʪʘʢʦʞ ʨʦʟʚʠʚʘʻ ʽʜʝʶ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ
ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦ
ʦʙôʻʢʪ, ʘʣʝ ʡ ʧʨʦ ʩʫʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ.

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʙʽʨ ʨʽʰʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚ-
ʥʠʭ ʮʽʣʝʡ, ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʚʥʫʪʨʽʰʥʽ ʧʨʠʯʠʥʠ ʚʠʙʦʨʫ ʧʦʚʝʜʽʥʢʠ ʩʘʤʦ-
ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʅʘʷʚʥʽʩʪʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʦʙôʻʢʪʘ, ʩʫʙôʻʢʪʘ ʽ ʾʭʥʽʭ
ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟʫʤʦʚʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʨʽʰʝʥʥʷ ʩʘʤʦʢʝʨʫʶ-
ʯʦʾ ʩʠʩʪʝʤʠ. ɸ ʦʩʢʽʣʴʢʠ ʜʽʷʣʴʥʽʩʪʴ ʾʾ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ,
ʪʦ ʚʦʥʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. ɺʠʙʽʨ ʨʽʰʝʥʥʷ ʚʽʜʙʫʚʘ-
ʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʨʽ-
ʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ
ʤʦʞʣʠʚʠʡ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʨʽʰʝʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴ-
ʥʦʛʦ ʨʽʚʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ
ʩʦʙʽ ʟʘʙʝʟʧʝʯʠʪʠ ʜʝʮʠʜʝʥʪ ʫ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʽʰʠʭ ʫʤʦʚʘʭ.

ʗʢʱʦ ʽʩʥʫʻ ʧʦʚʥʘ ʚʠʟʥʘʯʝʥʽʩʪʴ ʟʥʘʥʴ, ʘʣʝ ʻ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʙʦ-
ʨʫ ʜʽʡ, ʪʘʢʠʡ ʚʠʙʽʨ ʤʦʞʣʠʚʠʡ ʯʝʨʝʟ ʤʘʢʩʠʤʽʟʘʮʽʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ.
ɸʣʝ ʫ ʚʠʧʘʜʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʥʘʥʴ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʚʠʙʽʨ ʣʽʧʰʦʛʦ
ʩʝʨʝʜ ʥʘʡʛʽʨʰʠʭ ʚʘʨʽʘʥʪʽʚ. ʋ ʮʴʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʴ ʧʨʠʥʮʠʧʫ ʛʘʨʘʥʪʦʚʘ-
ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʷʢʠʡ ʚʠʟʥʘʯʝʥʠʡ ʫ ʨʦʟʫʤʽʥʥʽ ʽʜʝʡ ʢʽʙʝʨʥʝʪʠʢʠ, ʘ ʩʘ-
ʤʝ, ʱʦ ʚʩʷʢʘ ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ
ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. ɸʣʝ ʮʝʡ ʧʨʠʥʮʠʧ ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʯʝʨʧʫʻ
ʚʩʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʪʘʢʠʤ
ʦʙʝʨʝʞʥʠʤ ʰʣʷʭʦʤ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝʡ ʧʨʠʥʮʠʧ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʨʝ-
ʟʫʣʴʪʘʪʫ ʪʘʢʦʞ ʥʝ ʧʦʟʙʘʚʣʝʥʠʡ ʝʣʝʤʝʥʪʽʚ ʨʠʟʠʢʫ ʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ.
ʍʦʯʘ, ʥʘʧʨʠʢʣʘʜ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʠʢʣʶʯʘʻ ʚʠ-
ʧʘʜʢʦʚʽʩʪʴ ʽ ʨʠʟʠʢ ʥʘ ʝʪʘʧʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʘʣʝ
ʚʦʥʠ ʤʦʞʣʠʚʽ ʚ ʫʤʦʚʘʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʴʥʠʭ ʝʢʩ-
ʧʝʨʠʤʝʥʪʽʚ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʦʜʥʦʟʥʘʯʥʦ ʫ ʚʠʨʦʙʣʝʥʥʽ ʨʽ-
ʰʝʥʥʷ, ʘʜʞʝ ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ ʥʝ ʚʟʷʪʦ ʜʦ ʫʚʘʛʠ,
ʱʦ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ. ʊʦʤʫ ʾʭ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʥʘ ʽʥʪʫʾʪʠʚʥʦ-
ʟʤʽʩʪʦʚʥʦʤʫ ʨʽʚʥʽ.

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʜʝ ʥʝ
ʤʦʞʥʘ ʜʘʪʠ ʥʘʜʽʡʥʠʭ ʨʽʰʝʥʴ, ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝ-
ʪʦʜʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʰʣʷʭʫ ʷʢʠʭ ʤʦʞʣʠʚʽ ʧʦʻʜʥʘʥʥʷ ʤʘʪʝʤʘ-
ʪʠʯʥʠʭ ʪʝʦʨʽʡ ʽ ʬʽʣʦʩʦʬʽʾ.

ʋ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʟ ʧʨʦʙʣʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʘʙʩʪʨʘʛʦʚʘʥʽʩʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ
ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʏʝʨʝʟ ʮʝ ʘʙʩʦʣʶʪʠʟʫʻʪʴʩʷ ʽʥʬʦ-
ʨʤʘʮʽʡʥʠʡ ʘʩʧʝʢʪ, ʧʨʠ ʷʢʦʤʫ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʩʽ ʫʯʘʩʥʠʢʠ ʩʠʪʫʘʮʽʾ ʦʜ-
ʥʘʢʦʚʦ ʧʨʦʽʥʬʦʨʤʦʚʘʥʽ ʪʘ ʜʽʶʪʴ ʜʦʙʨʦʟʠʯʣʠʚʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʦʜʠʥ
ʜʦ ʦʜʥʦʛʦ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ
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ʤʝʪʦʜʫ ʤʦʜʝʣʝʡ ʻ ʜʦʨʘʜʯʠʤʠ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʚʠʩʪʫʧʘʶʪʴ
ʢʽʣʴʢʽʩʥʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʷʢʽʩʥʠʡ ʘʩʧʝʢʪ, ʧʨʠʯʠʥʦʶ ʷʢʦʛʦ
ʻ ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʫʯʘʩʥʠʢʽʚ ʩʠʪʫʘʮʽʡ (ʥʘʚʠʢʠ, ʪʨʘʜʠʮʽʾ,
ʤʦʨʘʣʴʥʽ ʽ ʧʨʘʚʦʚʽ ʥʦʨʤʠ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʢʦʥôʶʥʢʪʫʨʥʽ ʯʠʥʥʠʢʠ,
ʜʫʤʢʘ ʚʧʣʠʚʦʚʠʭ ʦʩʽʙ ʽ ʪ. ʜ.) ʚʢʣʶʯʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʩʘʤʠʤ ʜʝ-
ʮʠʜʝʥʪʦʤ. ɸʜʞʝ ʨʝʘʣʴʥʘ ʩʠʪʫʘʮʽʷ ʻ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʦʶ ʚʽʜ ʾʾ ʪʝʦʨʝ-
ʪʠʯʥʦʛʦ ʘʥʘʣʦʛʘ.

ɺʠʙʽʨ ʨʽʰʝʥʥʷ ʟʘʚʞʜʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʷʚʫ ʡʦʛʦ ʥʘʩʣʽʜʢʫ ʫ ʧʝʨʩʧʝʢ-
ʪʠʚʽ, ʪʦʙʪʦ ʟʘʚʞʜʠ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ. ʈʽʰʝʥʥʷ ʟʘʚʞʜʠ ʥʘʧʨʘʚʣʝʥʝ ʫ
ʤʘʡʙʫʪʥʻ ʽ ʡʦʛʦ ʛʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ – ʮʝ ʟʤʝʥʰʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ.

ɸʥʘʣʽʪʠʢ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʧʨʝʜʩʪʘʚ-
ʣʷʻ ʢʽʣʴʢʽʩʥʠʡ ʘʩʧʝʢʪ ʧʨʦʛʥʦʟʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʮʽʣʠʤ ʩʧʝ-
ʢʪʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʽʟʥʽʡ ʛʨʘʜʘʮʽʾ ʫʤʦʚ ʤʘʡʙʫʪʥʴʦʛʦ.
ɸ ʜʝʮʠʜʝʥʪ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʷʢʽʩʥʠʡ ʘʩʧʝʢʪ ʧʨʦʛʥʦʟʫ, ʷʢʠʡ ʻ ʥʘʩʣʽʜ-
ʢʦʤ ʜʽʾ ʷʢʽʩʥʠʭ ʯʠʥʥʠʢʽʚ, ʥʝʚʨʘʭʦʚʘʥʠʭ ʫ ʤʦʜʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ,
ʩʠʥʪʝʟʫʻ ʮʽ ʜʚʘ ʘʩʧʝʢʪʠ ʫ ʚʠʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ.
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ʂ ɺʆʇʈʆʉɸʄ ʉʊɸʊʀʉʊʀʏɽʉʂʆʁ ʊɽʆʈʀʀ ʆʇʀʉɸʅʀʗ
ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʉʀʉʊɽʄ*2

ʈʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʦ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʜʘʣʦ ʧʦʚʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢ-
ʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠʥʞʝʥʝʨʥʦʡ ʥʘʫʢʠ.
ʇʦʜʭʦʜ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʙʣʘʜʘʝʪ
ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʠʟʚʝʩʪʥʘ ʦʙʣʘʩʪʴ ʧʨʠ-
ʤʝʥʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ.

*ʆ. ʄ. ʇʠʛʥʘʩʪʳʡ,  ʢʘʥʜ.  ʪʝʭʥ.  ʥʘʫʢ,  ʅʇʌ “ʊʝʭʥʦʣʦʛʠʷ”,  ʍʘʨʴʢʦʚ; ɺ. ʗ. ɿʘʨʫʙʘ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ,
ʧʨʦʬ., ʘʢʘʜʝʤʠʢ ɸʅ ʊʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʋʢʨʘʠʥʳ, ʅʊʋ “ʍʇʀ”
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ʆʩʥʦʚʥʦʡ ʧʨʝʜʤʝʪ ʠʟʫʯʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʪʘʢ, ʢʘʢ ʵʪʦ ʫʜʦʙʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʝʨ-
ʚʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʪʝʭʥʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʚʝʣʠʯʠʥʳ, ʙʦʣʝʝ
ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺʪʦʨʘʷ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ
ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ
ʥʘ ʦʪʜʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʣʫʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ
ʧʨʝʜʧʨʠʷʪʠʷ.

ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ʦʧʠʩʳʚʘʝʪ ʵʬʬʝʢʪʠʚ-
ʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ
ʤʘʢʩʠʤʫʤ ʞʝʣʘʝʤʦʛʦ ʪʦʚʘʨʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʘʪʨʘʪʘʭ ʨʝʩʫʨʩʦʚ. ʇʨʦʮʝʩʩ
ʧʦʠʩʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ
ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ɼʦʣʛʠʝ ʛʦʜʳ ʵʪʠ ʚʦʧʨʦʩʳ ʩʯʠʪʘʣʠʩʴ ʟʘʜʘʯʘʤʠ
ʫʧʨʘʚʣʝʥʠʷ, ʚʳʭʦʜʷʱʠʤʠ ʟʘ ʨʘʤʢʠ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ
ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ ʧʦʜʦʙʥʳ ʦʛʨʘʥʠʯʝʥʠʷʤ ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʠʭ
ʟʘʪʨʘʪ.

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʪʠ ʜʚʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʯʘʩʪʦ ʦʯʝʥʴ ʪʝʩʥʦ ʩʚʷʟʘ-
ʥʳ. ɹʫʭʛʘʣʪʝʨʳ ʦʮʝʥʠʚʘʶʪ ʪʦʚʘʨʥʳʝ ʟʘʪʨʘʪʳ, ʨʘʟʜʝʣʷʷ ʧʨʦʠʟʚʦʜʩʪʚʦ
ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʠ ʦʧʠʩʳʚʘʶʪ ʟʘʪʨʘʪʳ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ, ʦʮʝ-
ʥʠʚʘʷ ʚʣʦʞʝʥʠʷ ʪʨʫʜʘ, ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʧ. ʀʥʞʝʥʝʨʥʳʝ ʜʘʥʥʳʝ,
ʧʦʜʦʙʥʦ ʮʠʬʨʘʤ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʢʘʣʴʢʫʣʷʮʠʡ, ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʮʝʩʩʘʤ.
ʆʜʥʘ ʠʟ ʪʨʫʜʥʦʩʪʝʡ ʧʝʨʝʚʦʜʘ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʬʫʥʢʮʠʠ ʟʘʪʨʘʪ ʜʣʷ
ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʠ ʟʘʪʨʘʪʳ ʥʘ ʵʪʠ
ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʤʦʛʫʪ ʥʝ ʙʳʪʴ ʩʝ-
ʧʘʨʘʙʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʧʦʣʥʝ ʜʦʩʪʘ-
ʪʦʯʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ. ɺʪʦʨʦʡ
ʛʣʘʚʥʦʡ ʪʨʫʜʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝ-
ʢʩʥʳʭ ʟʘʪʨʘʪ. ʂʘʞʝʪʩʷ, ʠʤʝʥʥʦ ʵʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʩʫ-
ʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʤʘʣʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠʣʠ ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ
ʟʘʪʨʘʪ ʤʥʦʛʦʧʨʦʜʫʢʪʦʚʳʭ ʬʠʨʤ.

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʧʨʠʤʝʥʝʥʠʠ ʵʢʦʥʦʤʠʩʪʘʤʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦ-
ʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʪʨʘʪ ʩʪʘʣʠ ʨʘʙʦʪʳ ʄʝʡʝʨʘ, ʇʝʢʘ, ʉʪʝʥʘʩʦʥʘ ʠ
ʎʚʠʢʘ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʦʟʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʢʘʟʘ-
ʥʳ ʧʨʦʪʠʚ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʪʨʘʪʘʤ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʥ
ʦʢʘʟʳʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʝʤʣʝʤʳʤ ʤʝʪʦʜʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪ-
ʨʦʝʥʠʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ
[2-5] ʠ ʚʳʟʚʘʥʦ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʷʪʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ
ʪʝʦʨʠʠ [6]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ
ʠʟʚʝʩʪʥʳʝ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʤʝʭʘʥʠʢʠ ʠ ʬʠʟʠʢʠ, ʥʘʧʨʠʤʝʨ ʪʝʨʤʦʜʠ-
ʥʘʤʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ [7]. ʇʦʣʝʟʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ
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ʚʘʨʠʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʦʚ [8]. ɹʦʣʴʰʘʷ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ
ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩ-
ʪʝʤʳ ʪʨʝʙʫʝʪ ʩʪʨʦʠʪʴ ʪʝʦʨʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠ-
ʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ [4, 9]. ʆʜʥʘʢʦ ʩʣʝʜʠʪʴ ʟʘ ʧʦʚʝʜʝʥʠʝʤ
ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʪʨʫʜʘ (ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝ-
ʤʳ) ʠʟ-ʟʘ ʠʭ ʚʝʩʴʤʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ-
ʚʦʟʤʦʞʥʦ.

ʆʜʥʠʤ ʠʟ ʦʙʱʠʭ ʤʝʪʦʜʦʚ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ
ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʘʟʚʠʪʳʡ ʘʧʧʘʨʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ
ʤʝʭʘʥʠʢʠ. ɺ ʥʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʘʝʤʳʤ ʷʚ-
ʣʝʥʠʷʤ ʠ ʚʚʦʜʷʪʩʷ ʩʨʝʜʥʠʝ ʧʦ ʙʦʣʴʰʦʤʫ ʘʥʩʘʤʙʣʶ ʯʘʩʪʠʮ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʫʪʝʤ ʘʛʨʝʛʠʨʦʚʘʥʠʷ
ʤʠʢʨʦʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʢʦʥʢʨʝʪʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ
ʧʨʦʮʝʩʩʦʤ ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [10], ʠʩʢʣʶʯʠʪʴ ʧʦʜʙʦʨ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ
ʦʧʠʩʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʘʢʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ
ʙʣʠʟʢʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʦʙʲʝʢʪʫ. ʇʨʠ ʵʪʦʤ ʩ ʧʨʘʢʪʠ-
ʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʨʝʩʥʦ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʯʠʩʣʘ ʜʣʷ ʬʫʥ-
ʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʦʩʥʦʚʘʪʴ
ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʛʦ ʦʙʲʝʢʪʘ.

ʀʥʞʝʥʝʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʨʦʮʝʩʩʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩ-
ʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ʉʦʩʪʦʷʥʠʝ ʩʠʩ-
ʪʝʤʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ N  ʙʘʟʦʚʳʭ
ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ [4, ʩ. 178]. ʇʦʜ ʙʘʟʦʚʳʤ ʧʨʦʜʫ-
ʢʪʦʤ [5, ʩ. 183] ʧʦʥʠʤʘʝʪʩʷ ʵʣʝʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘ
ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ ʩʪʦʠʤʦʩʪʠ ʞʠʚʦʛʦ ʪʨʫʜʘ, ʩʳʨʴʷ, ʤʘʪʝʨʠ-
ʘʣʦʚ ʠ ʦʨʫʜʠʡ ʪʨʫʜʘ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʧʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʮʝʧʦʯʢʝ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. ɺ ʭʦʜʝ ʪʘʢʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʤʝ-
ʞʦʧʝʨʘʮʠʦʥʥʦʡ ʟʘʛʦʪʦʚʢʠ) ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʧʫʪʝʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-
ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʦʛʦ ʪʨʫʜʘ. ʉʦʩʪʦʷʥʠʝ j -ʛʦ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠ-
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ʥʘʤʠ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ) ( )jj ʤ,S  [10],

ʛʜʝ jS (ʛʨʥ.) ʠ
ɼt

ɼS
=ʤ j

mil
0ɼt

j
­

 (ʛʨʥ./ʯʘʩ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʤʤʘ ʦʙʱʠʭ

ʟʘʪʨʘʪ ʠ ʟʘʪʨʘʪ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʩʠʩʪʝʤʦʡ ʥʘ j -ʡ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ, Nj<0 ¢ . ʈʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʙʫʜʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʬʫʥʢʮʠʝʡ
( )00N21N21ʇ ʤ,S,ʤ,...,ʤ,ʤ,S,...,S,St,J  [8]. ʏʝʨʝʟ ʧʝʨʝʤʝʥʥʳʝ 0S  ʠ 0ʤ

ʟʘʜʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ [11] ʚ ʬʘʟʦʚʦʤ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )mS, . ʇʝʨʝʤʝʥʥʳʝ 0S  ʠ 0ʤ  ʚ ʵʪʦʤ
ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʦʨʤʘʪʠʚ-
ʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʪʨʘʝʢʪʦʨʠʶ

(t)S=S 00 ,
dt

(t)dS
=ʤ 0

0 . (1)

ʅʦʨʤʘʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʝʢʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʜʝʪʝʨʤʠʥʠʨʦ-
ʚʘʥʥʦʡ. ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʥʦʨʤʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢ-
ʪʦʨʠʠ ʚʳʪʝʢʘʝʪ ʠʟ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʟʘʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʂʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʠʤʝʝʪ ʥʦʨʤʘʪʠ-
ʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ
ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
ʨʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʟʥʘʯʝ-
ʥʠʡ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʧʦʷʚʣʝʥʠʶ ʙʨʘʢʦʚʘʥ-
ʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʇʫʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʢʘʞʜʦʡ m -ʦʡ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʟʘʜʘʥ k  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ

km,Z  ʩ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ

k,m1km,km,k,m2km, ɼZZZɼZZ -¢¢- , m =1.. mN , ʢ =1.. kN ,  (2)

ʛʜʝ mN  ʠ kN  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ
ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʦʝ ʜʦʧʫʩʢʘʝ-
ʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ. ʂʘʞʜʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ
ʬʘʢʪʦʨ km,Z  ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʩ ʤʘʪʝʤʘʪʠʯʝʩ-
ʢʠʤ ʦʞʠʜʘʥʠʝʤ (ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʝʤ) km,Z . ɺʝʨʭʥʠʝ
ʠ ʥʠʞʥʠʝ ʜʦʧʫʩʢʠ k,m1ɼZ ʠ k,m2ɼZ ʦʧʨʝʜʝʣʷʶʪ ʧʦʟʚʦʣʷʝ-
ʤʳʝ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚʝʨʭʥʠʝ ʠ
ʥʠʞʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ
ʦʪ ʟʘʜʘʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʇʨʠ
ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘ-
ʤʝʪʨʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ
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ʚʝʨʭʥʠʭ k,m1ɼZ  ʠ ʥʠʞʥʠʭ k,m2ɼZ  ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘ-
ʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʠʟʛʦʪʘʚ-
ʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʊʦʛʜʘ ʩ
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ [12]
ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
ʨʦʚ m0m0 m0mm0 mm smmsm -¢¢-  ʜʣʷ m -ʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʦʧʝʨʘʮʠʠ [12, ʩʪʨ.294]

( )k,m2k,m1km,m0m0 ɼZ,ɼZ,Zʤ=ʤ , (3)

( )k,m2k,m1km,m0ʤm0ʤ ɼZ,ɼZ,Zʫ=ʫ , ʢ =1.. kN .

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 1>>Nm
ʫʜʦʙʝʥ ʧʝʨʝʭʦʜ ʦʪ ʜʠʩʢʨʝʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʟʥʘʯʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ
ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ ʚʝʣʠʯʠʥʳ m0ʤ ,

m0ʤʫ  ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʧʠʩʘʥʠʶ ʯʝʨʝʟ

ʬʫʥʢʮʠʠ (t)ʤ0 , (t)ʫ ʤ  [10]. ɿʥʘʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (t)S0 ,
(t)ʫS  ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ (t)ʤ0 , (t)ʫ ʤ  [12, ʩ. 287]. ʂʘʞʜʳʡ j -ʡ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʚ ʧʨʦ-
ʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʭʦʜʠʪ ʠʟ ʩʚʦʝʛʦ ʥʘʯʘʣʴʥʦʛʦ
ʩʦʩʪʦʷʥʠʷ (ʥʘʯʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ) ʚ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʛʦʪʦʚʦʝ ʠʟʜʝ-
ʣʠʝ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ ʠ ʦʙʨʘʟʫʝʪ ʚ ʬʘʟʦʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS,
ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʪʨʘʝʢʪʦʨʠʶ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʝʢʪʦʨʠʷ
ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ j -ʛʦ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʠʟʚʝʩʪ-
ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝ-
ʪʩʷ ʟʦʥʦʡ ʜʦʧʫʩʪʠʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʠʡ (ʨʠʩ.1).
ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʦʩʪʦʷʥʠʡ
ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʚʩʝ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʞʜʦʛʦ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʪʦ ʨʘʟʫʤʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʩʝ ʠʟ-
ʚʝʩʪʥʦ ʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝ-
ʤʝʥʠ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʜʚʠʞʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʬʘ-
ʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS, ,  ʘ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʩ
ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. ɽʩʣʠ ʚ ʤʦʤʝʥʪʳ ʚʨʝ-
ʤʝʥʠ 1t  ʠ 2t  ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʦʩʪʦʷʥʠʷʭ
( ))(tʤ),(tS),(tʤ,...),(tʤ),(tʤ),(tS,...),(tS),(tS,(tJ 10101N12111N12111ʇ  ʠ
( )002N22212N22212ʇ ʤ,S),(tʤ,...),(tʤ),(tʤ),(tS,...),(tS),(tS,(tJ , ʪʦʛʜʘ
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ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ
ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣ

( )dt
t

(t)ʤ(t),S(t),ʤ,...(t),ʤ(t),ʤ(t),S,...(t),S(t),S(t,J=I
2

1t
00N21N21ʇñ   (4)

ʠʤʝʣ ʤʠʥʠʤʫʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʤʦʞʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʥʦʨʤʘʪʠ-
ʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.

ʈʠʩ. 1. ɿʦʥʘ ʜʦʧʫʩʪʠʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʠʡ

ʊʘʢʦʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʟʘʢʦʥʦʚ ʜʚʠʞʝʥʠʷ ʤʝʭʘ-
ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧʦʤ ʥʘʠʤʝʥʴʰʝʛʦ ʜʝʡʩʪʚʠʷ, ʠʩʧʦ-
ʣʴʟʫʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ
ʩʠʩʪʝʤ [8]. ɺʘʨʠʘʮʠʷ ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ (4) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ
ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ
ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )mS, . ʀʥʪʝʛʨʠʨʫʷ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʙʘʟʦ-
ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤ ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʟʥʘʯʠʪ ʠ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʊʘʢ ʢʘʢ ʚʩʝ ʠʟʚʝʩʪʥʦ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʞʜʦʛʦ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ, ʪʦ ʠʟʚʝʩʪʥʦ ʚʩʝ ʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣ (4) ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ,
ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʩʣʫʯʘʡʥʳʝ ʬʘʢʪʦʨʳ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ
ʧʨʦʮʝʩʩʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠ ʚʘʨʠʘʮʠʠ ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ (4) ʧʦ-
ʣʫʯʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ
ʩʣʫʯʘʡʥʳʝ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩ-
ʢʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʣʷ j -ʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ
ʨʝʘʣʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.
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ʇʫʩʪʴ ʥʦʨʤʘʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʝʢʪʦʨʠʷ (1) ʠʟʛʦʪʦʚʣʝʥʠʷ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS,  ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢ-
ʮʠʝʡ ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʪʨʘʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚʜʦʣʴ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʌʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʪʨʘʪ ʩʪʨʦʠʪʩʷ ʥʘ
ʦʩʥʦʚʘʥʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʢʘʨʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ
ʦʧʨʝʜʝʣʷʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʩʳʨʴʝ, ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ
ʠ ʪ.ʜ.) [10]. ʌʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʪʨʘʪ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝ-
ʥʠʷ ʟʘʪʨʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘ-
ʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʪʨʝʙʫʝʤ, ʯʪʦʙʳ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣ (4) ʠʤʝʣ ʜʣʷ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩ. 2) ʥʘ ʤʥʦʞʝʩʪʚʝ
ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ),( atS j . ʎʝʣʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣ (4), ʚʳʯʠʩʣʝʥ-
ʥʳʡ ʚʜʦʣʴ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʶ ʬʫʥʢʮʠʶ ʧʘʨʘʤʝʪʨʘ a :

( )dt
t

(t)ʤ(t),Sʙ),(t,ʤ,...ʙ),(t,ʤʙ),(t,ʤʙ),(t,S,...ʙ),(t,Sʙ),(t,S(t,J=I(ʙ(
2

1t
00N21N21ʇñ . (5)

ɺʳʯʠʩʣʠʤ ʚʘʨʠʘʮʠʶ ʬʫʥʢʮʠʦʥʘʣʘ (4), ʪ.ʝ. ʜʠʬʬʝʨʝʥʮʠʘʣ ʧʦ a
ʬʫʥʢʮʠʦʥʘʣʘ (5):

=dt
t

ʜJ=ʜI
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ʀʥʪʝʛʨʘʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʯʘʩʪʷʤ, ʩ
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʵʪʦʛʦ ʧʝʨʝʩʪʘʥʦʚʦʯʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʚʘʨʴʠʨʦʚʘʥʠʷ

ʜ  ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ dt
d

:

=ʙ)(t,S
dt
dʜ=ʜʤ jj jj ʜS

dt
d=ʜʙʙ)(t,S

ʙdt
d Ö
µ
µ . (7)
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ʈʠʩ. 2. ɺʘʨʠʘʮʠʷ ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʘʝʢʪʦʨʠʠ ʙ)(t,S j  ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ j -ʛʦ ʙʘʟʦʚʦ-
ʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʦʙʱʝʝ ʥʘʯʘʣʦ

( )( )1j1 tS,t  ʠ ʦʙʱʝʝ ʦʢʦʥʯʘʥʠʝ ( )( )2j2 tS,t . ʇʦʵʪʦʤʫ ʧʨʠ 1t=t  ʠ ʧʨʠ

2t=t  ʚʘʨʠʘʮʠʠ jʜS  ʨʘʚʥʳ ʥʫʣʶ ʠ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʦʙʨʘʱʘ-
ʝʪʩʷ ʚ ʥʦʣʴ.

ʊʘʢ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪ-
ʚʣʷʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣ (4) ʜʣʷ ʧʨʦʠʟʚʦʜʩ-
ʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʣ ʤʠʥʠʤʫʤ, ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʚʘʨʠʘʮʠʠ
ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ (5)
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ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ
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1=S)f(t, , (9)

ʛʜʝ S)f(t,  – ʠʥʞʝʥʝʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ
ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʘʥʦʤ, ʥʘʣʠʯʠʝʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ
ʦʙʦʨʫʜʦʚʘʥʠʷ.

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʟʚʝʩʪʥʘ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʠ ʢʨʠʪʝʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʪʢʣʦ-
ʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʝʛʦ
ʜʚʠʞʝʥʠʠ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʇʦʩʣʝʜʥʝʛʦ ʜʦʩʪʘʪʦʯʥʦ,
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ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ ʃʘʛʨʘʥʞʘ ( )00N21N21ʇ ʤ,S,ʤ,...,ʤ,ʤ,S,...,S,St,J
ʚ ʷʚʥʦʤ ʚʠʜʝ ʠ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ (9) ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ
ʝʛʦ ʜʚʠʞʝʥʠʠ ʦʪ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʢ ʜʨʫʛʦʡ.

ʋʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (9)
ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠ ʧʦʤʦʱʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ
ʜʚʠʞʝʥʠʷ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʆʜʥʘ-
ʢʦ, ʤʝʞʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʠ ʚʘʨʠʘʮʠʦʥʥʳʤʠ ʧʨʠʥ-
ʮʠʧʘʤʠ ʠʤʝʝʪʩʷ ʦʜʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ
ʫʨʘʚʥʝʥʠʷ ʚʳʨʘʞʘʶʪ ʥʝʢʦʪʦʨʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʩʚʷʟʳʚʘʶʱʫʶ ʤʝʞʜʫ
ʩʦʙʦʡ ʧʦʣʦʞʝʥʠʝ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʢʦʨʦʩʪʠ ʧʝʨʝʥʦʩʘ ʟʘʪʨʘʪ ʠ ʫʩʢʦʨʝʥʠʷ ʧʝ-
ʨʝʥʦʩʘ ʟʘʪʨʘʪ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t . ɺʘʨʠʘʮʠʦʥ-
ʥʳʡ ʞʝ ʧʨʠʥʮʠʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʦʨʤʘʪʠʚʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ
ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ. ʆʥ ʬʦʨʤʫʣʠʨʫʝʪ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʚʦʡʩʪʚʦ ʮʝʣʝʚʦʛʦ
ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʘʨʠʘʮʠʦʥ-
ʥʳʡ ʧʨʠʥʮʠʧ ʠʤʝʝʪ ʙʦʣʝʝ ʦʙʦʟʨʠʤʫʶ ʠ ʢʦʤʧʘʢʪʥʫʶ ʬʦʨʤʫ ʠ ʯʘʩʪʦ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ
ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤ.

ʇʨʠ ʜʚʠʞʝʥʠʠ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS,  ʩʫʱʝʩ-
ʪʚʫʶʪ ʬʫʥʢʮʠʠ ( )jj ʤ,S  ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ jj ʤ,S , ʢʦʪʦʨʳʝ ʩʦ-
ʭʨʘʥʷʶʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʟʘʚʠʩʷʱʠʝ
ʪʦʣʴʢʦ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʊʘʢʠʝ ʬʫʥʢʮʠʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʝʨʚʳ-
ʤʠ ʠʥʪʝʛʨʘʣʘʤʠ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʬʫʥʢʮʠʷ
ʃʘʛʨʘʥʞʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʟʘʚʠʩʠʪ ʷʚʥʦ ʦʪ ʚʨʝʤʝʥʠ, ʪʦ
ʧʦʣʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ:
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ɺ ʩʠʣʫ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ (9) ʟʘʤʝʥʷʝʤ ʧʨʦʠʟʚʦʜʥʳʝ
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ʆʪʢʫʜʘ ʚʝʣʠʯʠʥʘ
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ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʜʦʣʴ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʉʠʩʪʝʤʳ, ʠʤʝʶʱʠʝ ʠʥʪʝʛʨʘʣ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ,
ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ. ʀʥʪʝʛʨʘʣ ʜʚʠʞʝʥʠʷ (12) ʠʤʝʝʪ ʵʢʦʥʦ-
ʤʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ: ʧʦʪʨʝʙʣʷʝʤʳʝ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʦʙʦʨʫ-
ʜʦʚʘʥʠʝʤ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʨʝʩʫʨʩʳ (ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʳ,
ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ ….) ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʙʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ.
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʟʘʪʨʘʪ ʥʘ ʙʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʧʨʝʜʝʣʘʭ ʤʝ-
ʞʦʧʝʨʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʝʣʦʚ ʨʘʚʥʘ ʧʦʪʨʝʙʣʝʥʠʶ ʨʝʩʫʨ-
ʩʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.

Cʣʝʜʫʶʱʠʡ ʠʥʪʝʛʨʘʣ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟ-
ʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʬʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ
ʢʦʦʨʜʠʥʘʪʝ S ʧʦʪʨʝʙʫʝʤ, ʯʪʦʙʳ ʬʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ
( )002121 ,,,...,,,...,, mmmm S,SSSt,J NNʇ  ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʦʩʪʘʣʘʩʴ

ʥʝʠʟʤʝʥʥʘ ʧʨʠ ʧʝʨʝʥʦʩʝ ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ ʥʘ ʦʪʨʝʟʦʢ Sd . ʀʟʤʝʥʝ-
ʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʬʘʟʦʚʦʡ ʢʦ-
ʦʨʜʠʥʘʪʝ S:
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ɺ ʩʠʣʫ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ Sd  ʩʣʝʜʫʝʪ 0=ʇJd . ʇʦʩʣʝʜʥʝʝ ʦʟʥʘʯʘʝʪ,
ʯʪʦ ʩʫʤʤʘ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʙʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʚʥʘ ʥʫʣʶ.
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ʊʦʛʜʘ ʚ ʩʠʣʫ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ (9) ʧʦʣʫʯʘʝʤ
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ʀʩʭʦʜʷ ʠʟ (15), ʩʣʝʜʫʝʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ
ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ, ʧʝʨʝʥʝʩʝʥʥʳʭ ʥʘ ʙʘʟʦ-
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ʚʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʤ ʟʘʜʝʣʝ. ʇʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʝ ʨʝʩʫʨʩʳ (ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʳ, ʪʨʫʜ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ …) ʦʪ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʙʱʠʤ
ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʤ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʟʘʜʝʣʝ.

ɽʱʝ ʦʜʠʥ ʠʥʪʝʛʨʘʣ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʠ-
ʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʬʘʟʦʚʦʡ ʩʢʦ-
ʨʦʩʪʠ
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ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʵʢʩʪʨʝʤʫʤʘ ʤʠʢʨʦʧʘʨʘʤʝʪʨʦʚ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ.

ʍʘʨʘʢʪʝʨʥʳʝ ʯʠʩʣʘ ʚ ʤʦʜʝʣʷʭ ʦʧʠʩʘʥʠʷ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ

ʆʙʰʠʨʥʳʝ ʨʘʟʜʝʣʳ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚ-
ʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʨʘʟʚʠʪʳ ʚ ʨʘʤʢʘʭ ʧʨʦʩʪʳʭ
ʤʦʜʝʣʝʡ [2, 3, 5, 13]. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʘʥʦ ʩ
ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʨʦʩʪʝʡʰʠʭ ʤʦʜʝʣʝʡ [6, 14-16]. ʈʘʟʣʠʯʥʳʝ ʧʨʦʠʟʚʦʜʩ-
ʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚʝʜʫʪ ʩʝʙʷ
ʧʦ-ʨʘʟʥʦʤʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʨʘʚʥʝʥʠʡ, ʜʘʞʝ ʩ ʜʦʙʘʚ-
ʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʠ-
ʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ [9].
ʕʪʦʪ ʬʘʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʤʝʥʴʰʝ ʯʠʩʣʘ ʚʭʦ-
ʜʷʱʠʭ ʚ ʥʠʭ ʥʝʠʟʚʝʩʪʥʳʭ, ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʥʝʟʘʤʢʥʫʪʘ. ʇʦʩʪʨʦʝʥʠʝ
ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʦ ʩ ʧʦʠʩʢʘʤʠ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʜʘʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʩʨʝʜʳ. ʇʦʩʪʨʦʠʪʴ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ – ʵʪʦ ʟʥʘʯʠʪ ʧʦʩʪʨʦ-
ʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʟʫʯʘʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʊʦʪ
ʬʘʢʪ, ʯʪʦ ʬʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
( )00N21N21ʇ ʤ,S,ʤ,...,ʤ,ʤ,S,...,S,St,J  ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ( )tS j , ( )tʤj , ʥʦ

ʥʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʫʪʚʝʨʞʜʝʥʠʷ,
ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʣʥʦʩʪʴʶ
ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ( )tS j  ʠ ʠʭ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʚʦ
ʚʨʝʤʝʥʠ ( )tʤj . ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʙʫ-
ʜʝʪ ʦʧʨʝʜʝʣʝʥʦ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ
( )NN11 ʤ,S........;ʤ,S , ʘ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʡʜʝʥʦ ʠʟ
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ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ (9). ʆʜʥʘʢʦ ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ
ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ N  ʤʥʦʛʦ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ (9)
ʠʟ N2 Ö -ʫʨʘʚʥʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʩʣʝʜʥʝʝ ʫʪʦʯʥʝʥʠʝ
ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʦʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
ʩʠʩʪʝʤʳ ʢ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʩ ʵʣʝʤʝʥʪʘʤʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʧʨʠʨʦʜʳ.
ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩ-
ʪʝʤʳ ʩ ʤʠʢʨʦʚʝʣʠʯʠʥʘʤʠ ( )NN11 ʤ,S........;ʤ,S , ʚʚʝʜʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʤ ʦʙʨʘʟʦʤ ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ N
ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤ)S,ʯ(t,  ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS, . ʂʘʞʜʘʷ ʪʦ-
ʯʢʘ ʚ ʜʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢ-
ʪʘ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ dʑʤ)S,ʯ(t, Ö  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʦ
ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʷʯʝʡʢʝ ɼʑ ʬʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ( )ʤS, , ʤʦʞʥʦ ʧʦ ʠʟʤʝʥʝʥʠʶ ʬʘʟʦʚʦʡ ʢʦʦʨʜʠ-
ʥʘʪʳ S  ʠ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʤ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦ ʚʨʝʤʝʥʝʤ ʩʫʜʠʪʴ
ʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʘʤʦʡ ʬʫʥʢʮʠʠ ʤ)S,ʯ(t,  [10]:
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ʋʨʘʚʥʝʥʠʝ (17) ʝʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʠ ʨʘʩʧ-
ʨʝʜʝʣʝʥʠʷ ʤ)S,ʯ(t, . ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ m  ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ
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ʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (9) [8]:
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ʛʜʝ [ ]1ʰʯ  – ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ, ʫʩʨʝʜʥʝʥʥʘʷ ʧʦ ʝʜʠʥʠʯʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʫʯʘʩʪ-
ʢʫ; ʰk  – ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [5,10];
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ʦʧʨʝʜʝʣʷʝʤʳʝ ʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʜʠʩʧʝʨʩʠʠ P  ʧʦʪʦʢʘ
ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʣʦʪʥʦʩʪʠ [ ]0ʯ  ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ
ʨʘʙʦʪʳ [ ] ʰ1ʰ kʯ Ö  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.
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ɻʝʥʝʨʘʪʦʨʥʘʷ ʬʫʥʢʮʠʷ ʤ)S,(t,J gen  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʨʘʟ-
ʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʠ ʝʛʦ ʪʝʭʥʠ-
ʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [9], ʩʪʨʝʤʠʪʩʷ ʧʨʠ ¤­t  ʩʚʝʩʪʠ ʥʘʯʘʣʴʥʦʝ
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ
ʢ ʩʦʩʪʦʷʥʠʶ ʩ ʨʘʚʥʦʚʝʩʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʌʫʥʢʮʠʷ ),,( mc St  ʷʚʣʷʝʪʩʷ ʥʦʨʤʠʨʦ-
ʚʘʥʥʦʡ [9]:

( ) N=ʤS,t,ʯdʤdS
00
ÖÖ ññ

¤¤
. (19)

ʋʩʣʦʚʠʝ ʥʦʨʤʠʨʦʚʢʠ (19) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ
ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ
ʧʨʦʮʝʩʩʝ. ʀʥʞʝʥʝʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ S)f(t,  ʦʧʨʝʜʝʣʷʝʪʩʷ
ʠʟ ʩʚʦʜʥʦʛʦ ʛʨʘʬʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦ ʩʚʦʝʤʫ ʩʤʳʩʣʫ
ʠʥʞʝʥʝʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʠʡ ʘʥʘ-
ʣʦʛ ʩʠʣʳ, ʧʝʨʝʤʝʱʘʶʱʠʡ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʪʘʢʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʥʘ ʙʘ-
ʟʦʚʳʡ ʧʨʦʜʫʢʪ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʦʨʫʜʠʡ ʪʨʫʜʘ
(ʦʙʦʨʫʜʦʚʘʥʠʷ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ, ʧʝʨʝ-
ʥʝʩʝʥʥʳʭ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩ-
ʢʦʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʙʦʨʫʜʦʚʘʥʠʝ
ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ, ʠʟʤʝʥʷʷ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩ-
ʪʚʝʥʥʦ. ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ
ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ
ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʦʙʦʟʥʘ-
ʯʘʝʤ ʢʘʢ [ ]ʤʤ ~­ , ʛʜʝ ʤ ʠ ʤ~  – ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ
ʟʘʪʨʘʪ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʜʦ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦ-
ʣʥʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʝʜʠʥʠʮʝ ʦʙʲ-
ʝʤʘ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʩʧʳʪʘʚʰʠʭ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ
ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʥʘ-
ʧʠʩʘʪʴ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʪʦʢʘ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤʤ)S,ʯ(t, Ö  ʥʘ
ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠʩʧʳʪʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ [ ]ʤʤ ~­  ʚ ʥʝ-
ʢʦʪʦʨʦʤ ʤʘʣʦʤ ʵʣʝʤʝʥʪʝ dʑ ʬʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ
( )ʤS, . ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʳʪʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ [ ]ʤʤ ~­ , ʪʦ
ʤʦʞʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʘʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʦʨ-
ʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʣ  ʚʜʦʣʴ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ,
ʠʩʧʳʪʘʚʰʠʭ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʥʷʚʰʠʭ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ )ʤd+ʤ;ʤ( ~~~ ,
ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ
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[ ] dʤdSʤdʤ)S,ʯ(t,ʤʣʤʤʰ ʦʙʦʨʫʜ ÖÖÖÖÖÖ­ ~~ , (20)
ʛʜʝ [ ]ʤʤʰ ~­  – ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʘʩʧʦʨʪʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʙʦʪʳ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ
ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʚʝʩʴʤʘ ʦʙʱʠʭ
ʩʦʦʙʨʘʞʝʥʠʡ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʧʦʣʥʘʷ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʚ ʣʶʙʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʘ ʝʜʠʥʠʮʝ:

[ ] 1=ʤdʤʤʰ
0
ñ
¤

Ö­ ~~  (ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʠ [ ]ʤʤʰ ~­ ), (21)

ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ [ ] yc 1 ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯ-
ʥʦʝ ʦʪʢʣʦʥʝʥʠʝ

2
ys  ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʯʝʨʝʟ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ

ʤʦʤʝʥʪʳ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [ ]ʤʤʰ ~­ :

[ ] =ʤ=ʤdʤʤʤʰ ʰ
0
ñ
¤

ÖÖ­ ~~~ [ ]
[ ] öö

÷

õ
ææ
ç

å Ö

0

ʰ1ʰ

ʯ

kʯ
 (ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʠ

[ ]ʤʤʰ ~­ ),

[ ] 2
ʰ

2
ʰ

0

2 ʫ+ʤ=ʤdʤʤʤʰñ
¤

ÖÖ­ ~~~  (ʚʪʦʨʦʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʠ [ ]ʤʤʰ ~­ ).  (22)

ʇʝʨʚʳʡ ʤʦʤʝʥʪ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ
[ ]ʤʤʰ ~­  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʧʨʠ

ʧʨʦʭʦʞʜʝʥʠʠ ʙʘʟʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʝʜʠʥʠʮʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ, ʚʪʦʨʦʡ – ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝ-
ʥʠʷ ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʙʘʟʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʝʜʠʥʠʮʳ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʩʚʦʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤh ,
ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.

ʅʘʨʷʜʫ ʩ ʧʝʨʝʭʦʜʦʤ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ [ ]ʤʤ ~­  ʚ ʵʣʝʤʝʥʪ ʦʙʲʝ-
ʤʘ dʤdS Ö  ʧʦʩʪʫʧʘʶʪ ʙʘʟʦʚʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʦʙʲʝʤʘ ʤddS ~Ö  ʧʦʩʨʝʜʩʪ-
ʚʦʤ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ [ ]ʤʤʰ ­~  ʚ ʢʦʣʠʯʝʩʪʚʝ

[ ] dʤdSʤd)ʤS,ʯ(t,ʤʣʤʤʰ ʦʙʦʨʫʜ ÖÖÖÖÖÖ­ ~~~~ , (23)
ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʵʣʝʤʝʥʪʝ ʦʙʲʝʤʘ dʑ ʠʟʤʝʥʷʝʪʩʷ ʚ
ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʥʘ ʚʝʣʠʯʠʥʫ

=JdʑÖ [ ] [ ]{ }ñ
¤

ÖÖ­-ÖÖ­ÖÖ
0

ʦʙʦʨʫʜ ʤdʤ)S,ʯ(t,ʤʤʤʰ)ʤS,ʯ(t,ʤʤʤʰʣdʑ ~~~~~ . (24)

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʦʨʤʠʨʦʚʦʯʥʦʝ ʩʚʦʡʩʪʚʦ (21) ʬʫʥʢʮʠʠ
[ ]mmy ~­ , ʫʨʘʚʥʝʥʠʝ (17) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ
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[ ][ ]
ý
ü
û

í
ì
ë

Ö-ÖÖÖ­Ö=Ö
µ
µ+Ö

µ
µ+

µ
µ

ñ
¤

ʯʤʤd)ʤS,ʯ(t,ʤʤʤʰʣSf(t,
ʤ
ʯʤ

S
ʯ

t
ʯ

0
ʦʙʦʨʫʜ

~~~~)  (25)

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʥʪʝʨʝʩʥʳʭ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʣʫʯʘʝʚ
ʬʫʥʢʮʠʷ [ ]ʤʤʰ ­~  ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʠʩʧʳ-
ʪʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤ~  ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ
ʧʨʠʚʦʜʠʪ ʢ ʫʧʨʦʱʝʥʠʶ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (25):

Ö
µ
µ+Ö

µ
µ+

µ
µ

ʤ
ʯʤ

S
ʯ

t
ʯ S)f(t,  = [ ] [ ]{ }ʯʤʯʤʤʰʣ 1ʦʙʦʨʫʜ Ö-Ö­Ö ~ . (26)

ʅʫʣʝʚʦʡ ( ) [ ]0
0

ʯ=ʤS,t,ʯdʤÖñ
¤

 ʠ ʧʝʨʚʳʡ ( ) [ ]1
0

ʯ=ʤS,t,ʯʤdʤ ÖÖñ
¤

 ʤʦ-

ʤʝʥʪʳ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʪ ʧʨʦʩʪʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠʥ-
ʪʝʨʧʨʝʪʘʮʠʶ: ʟʘʜʝʣʳ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʪʝʤʧ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʉ ʧʦʤʦʱʴʶ ʤʦʤʝʥʪʦʚ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʘʢʨʦʚʝʣʠʯʠʥ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ.

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦ-
ʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʤ)S,ʯ(t,  ʚ ʬʘʟʦʚʦʤ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS,  ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ
ʪʨʫʜʥʦʩʪʷʤʠ, ʠ ʧʝʨʚʳʡ ʰʘʛ ʘʥʘʣʠʟʘ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ
ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥ ʨʘʟʣʠʯʥʳʭ ʩʣʘʛʘʝʤʳʭ ʫʨʘʚʥʝʥʠʷ (25).

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʬ, ʟ , ʦ  ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʷ, ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ
ʟʘʪʨʘʪ ʠ ʰʘʛ ʧʦ ʧʝʨʝʤʝʥʥʦʡ S . ɺʚʝʜʝʤ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʝʨʝʤʝʥʥʳʝ t ,
S , ʤ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʬ, ʟ , ʦ  ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

tʬ=t Ö ; Sʦ=S Ö ; ʤʦ=ʤ Ö ; ʯ)(ʯʯJʟʣ=ʯ)(ʯʯJ genʦʙʦʨʫʜgen ÖÖ ,  (27)

ʛʜʝ ʦʙʦʨʫʜʣ  – ʭʘʨʘʢʪʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ
ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʧʨʦʮʝʩʩʘ. ʊʦʛʜʘ ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʝʪ ʚʠʜ

ù
ú

ø
é
ê

è
µÖ
ÖÖ

µÖ
µ+ÖÖ

µÖ
µ+

µÖ
µ

t
d

St
%
%

%
%%%

t
mh

mh
cmh

x
c

t
c

= ʯ)(ʯʯJʟʣ genʦʙʦʨʫʜ ÖÖ . (28)

ʈʘʟʜʝʣʠʤ ʩʣʘʛʘʝʤʳʝ ʚʳʰʝ ʥʘʧʠʩʘʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʚʝʥʩʪ-
ʚʘ ʥʘ 1ʦʟ -Ö :

ù
ú

ø
é
ê

è
µ
Ö

µÖÖ
µÖÖ

µ
µ

µÖÖ
µÖÖ

Ö t
dʤ

ʤʬʟ
ʯʦ+ʤ

S
ʯ+

tʬʟ
ʯʦ

ʣʦ
ʟ

ʦʙʦʨʫʜ
= ʯ)(ʯʯJʟ genÖ , (29)
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ʠ ʧʦʩʣʝ ʩʦʢʨʘʱʝʥʠʷ ʥʘ h  ʧʦʣʫʯʠʤ

ù
ú

ø
é
ê

è
µ
Ö

µÖÖ
µÖÖ

µ
µ

µÖÖ
µÖÖ

Ö t
dʤ

ʤʬʟ
ʯʦ+ʤ

S
ʯ+

tʬʟ
ʯʦ

ʣʦ
1

ʦʙʦʨʫʜ
= ʯ)(ʯʯJ gen . (30)

ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ

ʦ

ʣ
1

=K
ʦʙʦʨʫʜ

v
ù
ù
ú

ø

é
é
ê

è

,
ʟʬ

ʦ=Pm Ö
, (31)

ʩ ʫʯʝʪʦʤ ʢʦʪʦʨʳʭ ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
(25) ʧʨʠʤʝʪ ʚʠʜ

ù
ú

ø
é
ê

è
µ
Ö

µ
µÖÖ

µ
µ

µ
µÖÖ

t
dʤ

ʤ
ʯP+ʤ

S
ʯ+

t
ʯPK mmv = ʯ)(ʯʯJ gen . (32)

ɺ ʧʨʝʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʠʜ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (32) ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 1.

ʊʘʙʣʠʮʘ 1
ɺʠʜ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ

ʚ ʥʫʣʝʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦ ʤʘʣʦʤʫ ʧʘʨʘʤʝʪʨʫ 0),( ­mv PKe
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
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ʋʤʥʦʞʠʚ ʢʠʥʝʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣ. 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,

ʤ,
2
ʤ2

 ʠ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ

ʙʘʣʘʥʩʦʚ ʤʘʢʨʦʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ [16] ʚ ʥʫʣʝʚʦʤ
ʧʨʠʙʣʠʞʝʥʠʠ ʧʦ ʤʘʣʦʤʫ ʧʘʨʘʤʝʪʨʫ 0)P,ʝ(K mv ­  ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚ-
ʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ɼʘʥʥʘʷ ʪʘʙʣʠʮʘ
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʠʜ ʫʨʘʚʥʝʥʠʡ ʤʘʢʨʦʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ
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ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ, ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʥʳʭ ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ.

ɺ ʢʘʯʝʩʪʚʝ ʬ, ʦ , ʟ  (ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʷ, ʰʘʛ ʧʦ ʧʝʨʝʤʝʥʥʦʡ S  ʠ
ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ) ʤʦʛʫʪ ʙʳʪʴ ʚʟʷʪʳ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʮʠʢʣʘ dT , dT=ʬ , ʩʨʝʜʥʷʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ dS ,
x = dS , ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʛʦ ʮʠʢʣʘ dʟ , dʟ = ʟ . ɺʝʣʠʯʠʥʘ
ʦʙʦʨʫʜʣ

1 = dL  ʝʩʪʴ ʩʨʝʜʥʝʝ ʧʝʨʝ-

ʥʝʩʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ
(ʠʣʠ ʜʣʠʥʘ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʤʝʞʜʫ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ). ʊʦʛʜʘ ʭʘʨʘʢʪʝʨʥʳʝ ʯʠʩʣʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʤʫʪ ʚʠʜ:

d

d
v S

L=K ,
dd

d
m ʟT

S
=P

Ö
(33)

ʇʦʜʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT ,
ʩʨʝʜʥʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ dS , ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠʟ-
ʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dʟ  ʠ ʩʨʝʜʥʝʡ ʧʣʦ-
ʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ

ʦʙʦʨʫʜʣ  ʚ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩ-
ʪʝʤʳ (33) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʤʦʜʝʣʠ ʦʧʠʩʘʥʠʷ ʬʫʥ-
ʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʫʶ ʦʮʝʥʢʫ ʩʣʝʜʫʝʪ
ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʢʦʨʝʝ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʫʶ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ. ʆʜʥʘʢʦ
ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʣʘʜʘʝʪ ʪʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʩʨʘʚ-
ʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʤʠʢʨʦʤʦʜʝʣʷʤ, ʪʘʢ
ʢʘʢ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢ-
ʪʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʤ)S,ʯ(t,  (17) ʚ ʬʘʟʦʚʦʤ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS, , ʙʫʜʫʯʠ ʚʳʨʘʞʝʥʥʦʝ ʯʝʨʝʟ
ʤʘʢʨʦʠʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʬ, ʦ , ʟ , ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠʥʪʝʛʨʘʣʘ

[ ] [ ][ ]ñ
¤

ÖÖÖ­-ÖÖ­Ö
0

ʦʙʦʨʫʜ ʤdʤ)S,ʯ(t,ʤʤʤʰ)ʤS,ʯ(t,ʤʤʤʰʣ ~~~~~

ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʫʥ-
ʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʟʘ-
ʪʨʘʪ ʯʝʨʝʟ ʤʘʢʨʦʠʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʬ, ʦ , ʟ :
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ʊʘʙʣʠʮʘ 2
ɺʠʜ ʫʨʘʚʥʝʥʠʡ ʙʘʣʘʥʩʦʚ ʤʘʢʨʦʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ

ʩʠʩʪʝʤʳ ʚ ʥʫʣʝʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦ ʤʘʣʦʤʫ ʧʘʨʘʤʝʪʨʫ 0)P,ʝ(K mv ­
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
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ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ
ʤ)S,ʯ(t,  ʚ ʥʫʣʝʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦ 0)P,ʝ(K mv ­  ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʠ

[ ]ʤʤʰ ­~ , ʦʧʠʩʳʚʘʶʱʝʡ ʨʘʙʦʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ
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ʇʨʠ [ ] 0=ʯʯ 0-  ʠʤʝʝʤ ʩʣʫʯʘʡ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʞʜʝʩʪʚʦ

0=)ʯ,(ʯJ 00gen . (35)

ɿʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʯʠʩʣʘ vK  ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʥʫʣʷ
ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʚʘ ʧʨʝʜʝʣʴʥʳʭ ʩʣʫʯʘʷ:

0Kv ­  ʠ ¤­vK . ʕʪʠ ʜʚʘ ʩʣʫʯʘʷ ʦʧʠʩʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ
ʢ ʧʨʝʜʝʣʴʥʦ ʤʘʣʳʤ ʠ ʧʨʝʜʝʣʴʥʦ ʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʷʤ ʟʘʪʨʘʪ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ ʤʝʞʜʫ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ.

ʂʣʘʩʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝ-
ʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʘʝʪ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1<<Kv , 1Pm º , ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʧʣʦʪʥʦʤʫ ʧʦʪʦʢʫ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʣʫʯʘʡ 1>>Kv , 1Pm º  ʩʦʦʪʚʝʪʩʪʚʫʝʪ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʫ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʘʣʘʷ ʧʣʦʪ-
ʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ( )0ʣʦʙʦʨʫʜ ­  ʚʜʦʣʴ ʮʝʧʦʯʢʠ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʝʤ ʩʘ-
ʤʳʤ, ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʦʡ ʧʫʪʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʦʧʝ-
ʨʘʮʠʷʤʠ, ʥʘʭʦʜʷʩʴ ʚ ʩʚʦʙʦʜʥʦʤ, ʥʝʦʙʨʘʙʘʪʳʚʘʶʱʝʤʩʷ ʩʦʩʪʦʷʥʠʠ,
ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʇʦʜ ʩʚʦʙʦʜ-
ʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʪʘʢʦʝ ʜʚʠʞʝʥʠʝ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ
ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦ-
ʨʦʤ ʧʝʨʝʥʦʩ ʟʘʪʨʘʪ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʩʭʦʜʠʪ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʳʤ
ʩʧʦʩʦʙʦʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʠʥʞʝʥʝʨʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ S)f(t,  ʙʝʟ ʥʘʣʠʯʠʷ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝ-
ʥʝʥʠʷ ʟʘʪʨʘʪ ʦʪ ʩʚʦʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ʊʘʢʦʡ ʧʝʨʝʥʦʩ
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ [ ]ʤʤʰ ~­ = [ ]ʤʤʰ ­ , ʪ.ʝ. ʧʦʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ, ʦʪʥʝʩʝʥʥʳʭ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦ-
ʜʫʢʪ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʩʧʦʨʪʦʤ
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʝʟ ʢʘʢʠʭ-ʪʦ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʘʩʧʦʨʪʥʦʡ ʚʝʣʠʯʠʥʳ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ
ʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʠʩʣʘʤʠ. ʍʘʨʘʢʪʝʨʥʳʝ ʯʠ-
ʩʣʘ ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʙʨʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʙʘʣʘʥʩʦʚ ʤʘʢ-
ʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. ʪʘʙʣ. 2).
ʂʦʥʢʨʝʪʥʳʡ ʚʠʜ ʛʝʥʝʨʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ, ʙʣʠʟʢʦʤ ʢ ʨʘʚʥʦʚʝʩʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʤʦ-
ʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʯʝʨʝʟ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ
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dT , ʩʨʝʜʥʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ dS , ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ
ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dʟ  ʠ ʩʨʝʜʥʝʡ
ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʮʝʧʦʯʢʠ ʦʙʦʨʫʜʣ  ʭʘʨʘʢʪʝʨʥʳʭ ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘ-
ʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʤʦʜʝʣʠ ʦʧʠʩʘʥʠʷ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʮʝʥʢʫ ʚʳʙʦʨʘ ʤʦʜʝʣʠ
ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʢʦʨʝʝ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʫʶ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ.
ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʣʘʜʘʝʪ ʪʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ
ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʤʠʢʨʦʤʦʜʝʣʷʤ.

ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ

ʧʨʷʤʦʪʦʯʥʦʡ ʣʠʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʩʝʨʠʡʥʳʤ ʠʣʠ ʤʘʩʩʦʚʳʤ ʚʳ-
ʧʫʩʢʦʤ ʧʨʦʜʫʢʮʠʠ

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʣʝʥʜʘʨʥʦ-ʧʣʘʥʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ ʦʧʝʨʘʪʠʚ-
ʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ dT  [5, ʩ. 161].
ʅʦʨʤʘʪʠʚʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʛʦʪʦʚ-
ʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ dT  ʠʤʝʝʪ ʚʠʜ [5, ʩ. 170]:
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(36)

ʛʜʝ ʰOmɼʬ  – ʩʨʝʜʥʝʝ ʦʧʝʨʘʮʠʦʥʥʦʝ ʚʨʝʤʷ;

ʉhʉɼʬ  – ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʝ ʚʨʝʤʷ;

mc  – ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʥʷʪʳʭ ʥʘ ʚʳʧʦʣʥʝ-
ʥʠʠ ʦʧʝʨʘʮʠʠ;

ms  – ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʩʤʝʥ ʚ ʩʫʪʢʘʭ;

mq  – ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ;

ʧʘʨmK  – ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ;

ʝhʝʩʪɼʬ  – ʚʨʝʤʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʪ-ʡ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ( mN1,=m ).

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ
ʉhʉɼʬ  ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʘʩʯʝʪʝ ʜʣʠʪʝʣʴʥʦʩ-

ʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʠ ʝʛʦ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʝʟ ʜʦʣʞ-
ʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ [5, ʩ. 170]. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʦʨʤʘʪʠʚʳ ʩʨʝʜʥʝʛʦ
ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʉhʉɼʬ  ʨʘʩʩʯʠʪʳʚʘʝʪ-
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ʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʦʙ-
ʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʦʙʰʠʨ-
ʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʦʜʦʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ
ʢʦʨʨʝʣʷʮʠʠ. ʅʘʠʙʦʣʝʝ ʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ
ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʦʚ-ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʶ ʨʘʩʧʠʩʘʥʠʝ ʧʨʦʭʦʞ-
ʜʝʥʠʷ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. ʇʨʠ
ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʛʨʘʬʠʢʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʠ
ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ
ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʮʝʩʩʘʤʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʨʫʛʠʭ ʧʘʨʪʠʡ,
ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘ ʪʦʤ ʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʩ ʫʯʝʪʦʤ ʧʨʦ-
ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʯʠʭ ʤʝʩʪ [1, ʩ. 171].

ɺ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠʜʝ ʜʚʠʞʝʥʠʝ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚʜʦʣʴ ʮʝʥʪʨʘ-
ʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩ ʧʦʤʦʱʴʶ
ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʥʫʣʝʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ
ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʢʣʦʥʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʥʥʳʭ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʪʨʘʝʢʪʦʨʠʝʡ [8]:

=)ʤ,(SJ ʰʰʰ0
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ʛʜʝ ʰS  (ʛʨʥ)  ʠ t
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D

m y
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­

=  (ʛʨʥ./ʯʘʩ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʨʝʜʥʝʥʥʘʷ

ʩʫʤʤʘ ʦʙʱʠʭ ʟʘʪʨʘʪ ʠ ʟʘʪʨʘʪ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʧʝʨʝʥʝʩʝʥʥʳʭ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ;
[ ] )(Sʯ ʰV1ʰ (ʰʪ./ʯʘʩ) – ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ; [ ] )(Sʯ ʰV0 (ʰʪ./ʛʨʥ) – ʧʣʦʪʥʦʩʪʴ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ;

)(Sk ʰVʰC  (ʛʨʥ./ʯʘʩ) – ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʫʩʣʦʚʥʦ-
ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʨʝʜʥʝʝ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʝ ʚʨʝʤʷ )(Sɼʬ ʰVʉh ,
ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʤ
ʟʘʜʝʣʝ ʤʝʞʜʫ (ʪ-1)-ʡ ʠ ʪ-ʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ;

)(Sʙ ʰVʰV , )(Sʙ ʰVʰC  – ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ
ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʝʨʝʥʦʩʘ ʟʘʪʨʘʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ
ʥʘ ʵʣʝʤʝʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʪʨʝʙ-
ʣʝʥʠʷ ʟʘʪʨʘʪ ʙʘʟʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʠ ʝʛʦ ʦʙʨʘʙʦʪʢʝ ʥʘ m-ʡ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ [9]. ʂʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨ-
ʩʦʚ )(SɼS ʰVʰ (ʛʨʥ.), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ
ʥʘʜ ʙʘʟʦʚʳʤ ʧʨʦʜʫʢʪʦʤ, ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ
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ʨʝʩʫʨʩʦʚ )(Sk ʰVʰ (ʛʨʥ./ʯʘʩ) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʙʘ-
ʟʦʚʳʡ ʧʨʦʜʫʢʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩ-
ʩʦʤ. ʆʙʱʘʷ ʩʫʤʤʘ ʩʨʝʜʥʠʭ ʟʘʪʨʘʪ )(SɼS ʰVʰ , ʧʝʨʝʥʝʩʝʥʥʳʭ ʥʘ
ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʤ
ʟʘʜʝʣʦʤ )(SN ʰVʰ  ʤʦʞʝʪ, ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʫʤʤʳ ʫʩʣʦʚʥʦ-
ʧʝʨʝʤʝʥʥʳʭ )(SɼS ʰVʰV  ʠ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʭ )(SɼS ʰVʰC  ʟʘʪʨʘʪ
[17, ʩ. 364]:

)(SɼS ʰVʰ = )(SɼS ʰVʰV + )(SɼS ʰVʰC . (38)

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ
ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ (t)S=S ʰʰ , ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʨʝ-
ʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʨʝʩʫʨʩʦʚ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʚ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ( )ʤS, :

( )ää
m

1=k
ʉhʉʰCmʰCmʰOmʰVmʰVm

m

1=k
ʰkʰm ɼʬkʙ+ɼʬkʙ=ɼS=S (39)

ʌʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (37) ʩʦʦʪʚʝʪʩʪʚʫʝʪ
ʤʠʥʠʤʫʤʫ ʮʝʣʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ.

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘ (9) ʠʥʪʝ-
ʛʨʠʨʫʝʪʩʷ ʚ ʦʙʱʝʤ ʚʠʜʝ. ʇʨʠ ʵʪʦʤ ʥʝʪ ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʠʩʳ-
ʚʘʪʴ ʩʘʤʦ ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘ, ʘ ʩʣʝʜʫʝʪ ʠʩʭʦʜʠʪʴ ʩʨʘʟʫ ʠʟ ʝʛʦ
ʠʥʪʝʛʨʘʣʘ ʜʚʠʞʝʥʠʷ (12)
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ʌʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʦʧʨʝʜʝʣʝʥʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʢʦʥʩʪʘʥʪʳ. ɽʩʣʠ,
ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʘʥʪʳ ʧʨʠʥʷʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ

ùú
ø

éê
è Ö 2ʰ1 ʤ

2
1ʄʘʭ=ʉ  ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ, ʪʦ ʨʘʚʝʥʩʪʚʦ (40)

ʧʨʠʦʙʨʝʪʝʪ ʚʠʜ

ʉʰ0H = 2ʤh
2
1 Ö + )ʇ(SʰV (41)
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)ʇ(SʰV = 1ʉ –
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ʀʥʪʝʛʨʠʨʫʷ (42) ʝʛʦ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʠʤʝʝʤ
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ʇʨʦʠʟʚʦʜʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚʜʦʣʴ ʚʩʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʭʦʜʠʤ ʜʣʠʪʝʣʴ-
ʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT
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 (45)

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʣʫʯʘʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ
ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʙʘʟʦʚʳʤ ʧʨʦʜʫʢʪʘʤ
ʙʝʟ ʧʦʪʝʨʴ, ʧʦʣʦʞʠʤ ʰ0H =0. ʇʦʩʣʝʜʥʝʝ ʜʘʝʪ ʧʨʠʙʣʠʞʝʥʥʦʝ ʚʳʨʘʞʝ-
ʥʠʝ ʜʣʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦ-
ʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʟʘʪʨʘʪ ʤh .
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ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʤʘʩʩʦʚʳʤ ʚʳʧʫʩ-
ʢʦʤ ʧʨʦʜʫʢʮʠʠ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ
ʫʩʣʦʚʥʦ-ʧʝʨʝʤʝʥʥʳʭ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʚʳʨʘʞʝʥʠʝ
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ɿʘʤʝʥʠʚ ʧʨʦʮʝʜʫʨʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʫʷ
ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ
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ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [ ] )(Sʯ ʰV1ʰ

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʨʝʜʥʝʤʫ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʚʨʝʤʝʥʠ ʰOmɼʬ

[ ] )(Sʯ ʰV1ʰ =
ʰOm

m

ɼʬ
c (51)

ɼʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʩʣʫʯʘʝ ʩʝʨʠʡʥʦ-
ʛʦ ʠʣʠ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ
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ʇʦʜʩʪʘʚʣʷʷ (10) ʠ (11), ʧʦʣʫʯʘʝʤ ʧʨʠʚʳʯʥʳʡ ʚʠʜ ʜʣʷ ʨʘʩʯʝʪʘ
ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ ʚ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʚʨʝʤʝʥʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʝhʝʩʪɼʬ
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(53)

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʰVmʙ  ʥʝʩʝʪ ʩʣʝʜʫʶʱʠʡ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ
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ʧʘʨm

mm
ʰVm K

qs
=ʙ (54)

ɼʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʩʝʨʠʡʥʳʤ ʠʣʠ ʤʘʩʩʦʚʳʤ ʚʳʧʫ-
ʩʢʦʤ ʧʨʦʜʫʢʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʝ-
ʞʦʧʝʨʘʮʠʦʥʥʦʤ ʟʘʜʝʣʝ, ʤʥʦʛʦ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, 1>>ʅʰm ,  ʦʪʢʫʜʘ ʠʟ
(52) ʚʳʪʝʢʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

öö
÷

õ
ææ
ç

å

m

ʰOm

ʉhʉ

c
ɼʬ
ɼʬ

+1 = ʰmʅ , 1>>
c

ʅ
ɼʬ
ɼʬ

m

ʰm

ʰOm

ʉhʉ (55)

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  (53)
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʩʝʨʠʡʥʳʤ ʠʣʠ ʤʘʩʩʦʚʳʤ ʚʳʧʫʩʢʦʤ ʧʨʦ-
ʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʤ ʚʨʝʤʝʥʝʤ ʉhʉɼʬ  ʧʨʝʙʳʚʘʥʠʷ
ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʪ-ʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ʂʘʢ ʫʞʝ
ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ ʨʘʥʝʝ, ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʙʘʟʦʚʦʛʦ
ʧʨʦʜʫʢʪʘ ʥʘ ʪ-ʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʉhʉɼʬ  ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ
ʩʣʦʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʘʩʯʝʪʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ

dT , ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʝʟ ʜʦʣʞʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ [5, ʩ. 170], ʩʚʷ-
ʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠ-
ʦʥʥʦʤ ʟʘʜʝʣʝ, ʧʨʠʙʣʠʞʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ (52). ʀʟʤʝʥʝʥʠʝ
ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʤ ʟʘ-
ʜʝʣʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ

[ ] [ ] )t,t(t,ʜʯ)t,t(t,ʜʯ=
dt

(t)dʅ
2m1mm1ʰʰ)1(m2)1(m1)1(m)1(m1ʰ

ʰm ----- ,

mN1,=m , (56)

[ ]1ʰʰʯ =
ʰOm

m

ɼʬ
c , )Tt<t0( d2m1m¢

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘ-
ʭʦʜʷʱʠʭʩʷ ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʤ ʟʘʜʝʣʝ

ʰm0ʰm ʅ=)0(ʅ , mN1,=m (57)

ʌʫʥʢʮʠʷ )t,t(t,ʜ 2m1mm  ʦʧʨʝʜʝʣʷʝʪ ʯʣʝʥʝʥʠʝ ʧʝʨʠʦʜʘ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʥʘ ʬʘʟʳ [5, ʩ.206] ʩ ʚʨʝʤʝʥʘʤʠ ʥʘʯʘʣʘ 1mt  ʠ ʦʢʦʥʯʘ-
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ʥʠʷ 2mt  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʟʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʪ-ʡ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ:

1=)t,t(t,ʜ 2m1mm  ʧʨʠ 2m1m ttt ¢¢ (58)
0=)t,t(t,ʜ 2m1mm  ʧʨʠ 1mt<t0 ¢  ʠʣʠ d2m Tt<t ¢

ɼʦʙʘʚʠʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (56) ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (57) ʢ
ʚʳʨʘʞʝʥʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ

dT  (50), ʧʦʣʫʯʘʝʤ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʨʘʩʯʝʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT

[ ]äº
M

1=m 1ʰʰʰVm

ʰm
d ʯʙ

N
T , mN1,=m , ʰm0ʰm ʅ=)0(ʅ , (59)

[ ] [ ] )t,t(t,ʜʯ)t,t(t,ʜʯ=
dt

(t)dʅ
2m1mm1ʰʰ)1(m2)1(m1)1(m)1(m1ʰ

ʰm ----- .

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (59) ʜʘʝʪ ʫʩʣʦʚʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩ-
ʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ

[ ] [ ] )t,t(t,ʜʯ)t,t(t,ʜʯ=
dt

(t)dʅ
2m1mm1ʰʰ)1(m2)1(m1)1(m)1(m1ʰ

ʰm ----- =0, (60)

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚ
const=ʅ=(t)ʅ ʰm0ʰm (61)

ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ (58) ʬʫʥʢʮʠʠ )t,t(t,ʜ 2m1mm
[ ] [ ]1ʰʰ)1(m1ʰ ʯ=ʯ - (62)

ʀʩʧʦʣʴʟʫʷ (51), ʫʩʣʦʚʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ (ʠʣʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ)
ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʙʦʣʝʝ ʧʨʠʚʳʯʥʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ
ʚʠʜʝ [5, ʩ. 192, ʬʦʨʤʫʣʘ (ʍʍʍIV-5)]

1

ʰO1

c
ɼʬ

=
2

ʰO2

c
ɼʬ

=
3

ʰO3

c
ɼʬ

=….=
m

ʰOm

c
ɼʬ

=….=
mN

mʰON

c

ɼʬ
(63)

ʋʩʣʦʚʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ (63) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʙʦʪʳ
ʧʦʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘ ʧʦʪʦʯʥʦʡ
ʣʠʥʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʙʝʩʧʝʨʝʙʦʡʥʦ ʚ ʟʘʜʘʥʥʦʤ ʪʝʤʧʝ, ʥʝʦʙʭʦʜʠʤʦ
ʥʘʩʳʱʝʥʠʝ ʚʩʝʭ ʩʪʘʜʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʜʝʣʘʤʠ, ʫʨʦ-
ʚʝʥʴ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ. ʇʦʩʪʦʷʥʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ (61) ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʮʠʢʣʘ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʳʭ ʪʨʫʜʥʦʩʪʝʡ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT :
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[ ]äº
M

1=m 1ʰʰʰVm

ʰm0
d ʯʙ

ʅ
T , mN1,=m . (64)

ɺʝʣʠʯʠʥʘ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ ʰm0ʅ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʛʨʘʥʠ-
ʯʝʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,
ʨʘʟʤʝʨʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʨʪʠʡ, ʩʪʨʘʭʦʚʳʤʠ ʟʘʜʝʣʘʤʠ ʠ ʪ.ʜ.

ʋʩʣʦʚʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ (63) ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʪʨʫʜʥʦ ʨʝʘʣʠʟʫʝʤʦ.
ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ʯʣʝʥʝʥʠʷ ʧʝʨʠʦʜʘ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʥʘ ʬʘʟʳ [5, ʩ. 206]. ɺʝʣʠʯʠʥʘ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘ-
ʜʝʣʦʚ (t)ʅʰm  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʝʨʠʦʜʠʯʥʦʡ ʬʫʥʢʮʠʠ ʩ ʧʝʨʠʦʜʦʤ
ʢʦʣʝʙʘʥʠʷ dT . ʇʦʣʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ

[ ]äº
M

1=m 1ʰʰʰVm

ʰm
d ʯʙ

N
T , mN1,=m , ʰm0ʰm ʅ=)0(ʅ , (65)

[ ] [ ]( ) 0dt)t,t(t,ʜʯ)t,t(t,ʜʯdt
dt

(t)dʅ dT

0
2m1mm1ʰʰ)1(m2)1(m1)1(m)1(m1ʰ

dT

0

ʰm ññ ----- .

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (65) ʜʘʝʪ ʫʩʣʦʚʠʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ

[ ] [ ]( ) 0dt)t,t(t,ʜʯ)t,t(t,ʜʯ
dT

0
2m1mm1ʰʰ)1(m2)1(m1)1(m)1(m1ʰñ -Ö ----  (66)

ʇʨʦʠʟʚʝʜʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʧʝʨʠʦʜʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ
dT , ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ [ ] )1(m1ʰʯ -  ʠ [ ]1ʰʰʯ  ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝ
ʤʝʥʷʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʧʦʣʫʯʘʝʤ ʫʩʣʦʚʠʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʫʩʣʦʚʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʧʨʦʮʝʩʩʘ).

[ ] [ ] 0)t(tʯ)t(tʯ 1m2m1ʰʰ)1(m1)1(m2)1(m1ʰ º---Ö ---

[ ] [ ] )t(tʯ)t(tʯ 1m2m1ʰʰ)1(m1)1(m2)1(m1ʰ -º-Ö ---  ʠʣʠ

[ ] [ ] )1(m1ʰ

1m2m

1ʰʰ

)1(m1)1(m2

ʯ
tt

ʯ
tt

-

-- --
(67)
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ˉ ʦʧʝʨʘʮʠʠ
ʩʨʝʜʥʝʝ
ʦʧʝʨʘʮʠʦʥʥʦʝ
ʚʨʝʤʷ, ʯʘʩ

mOytD

)m(O 1-D yt

)m(O 1+D yt1+m

1-m

m

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT , ʯʘʩ

mt2mt1)m(t 11 - )m(t 12 - )m(t 12 +)m(t 11 + dT0

)tt( )m()m( 1112 -- -

)tt( )m()m( 1112 ++ -

)tt( mm 12 -

dT

ʌʘʟʘˉ1 ʌʘʟʘˉ2 ʌʘʟʘˉ3 ʌʘʟʘˉ4 ʌʘʟʘ 1̄ ʌʘʟʘˉ1 ʌʘʟʘˉ2

ʈʠʩ. 3. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʥʘ ʬʘʟʳ
ʧʨʠ ʨʘʩʯʝʪʝ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ ʙʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ

ʋʩʣʦʚʠʷ (67) ʤʦʞʥʦ ʩ ʫʯʝʪʦʤ (51) [ ] )ʯ 1ʰʰ =
ʰOm

m

ɼʬ
c  ʚʳʨʘʟʠʪʴ ʯʝ-

ʨʝʟ ʦʩʥʦʚʥʦʝ ʦʧʝʨʘʮʠʦʥʥʦʝ ʚʨʝʤʷ

ʰOm

m1m2m

)1ʰO(m

)1(m)1(m1)1(m2

ɼʬ
c)t(t

ɼʬ
c)t(t Ö-Ö-

-

--- (68)

ʈʘʩʯʝʪ ʠʟʤʝʥʝʥʠʡ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʛʦ ʟʘʜʝʣʘ ʟʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʧʦ ʬʘʟʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʠʚʳʯʥʦʤ
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʠʜʝ [5, ʩ.206, ʬʦʨʤʫʣʘ (ʍʍʍIV-11)]

ʰOm

m1m2m

)1ʰO(m

)1(m)1(m1)1(m2
ʰmdʰm ɼʬ

c)t(t
ɼʬ

c)t(t
)0(ʅ)(Tʅ

Ö-
-

Ö-
º-

-

---  (69)

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʥʝ-
ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ ʪʝʭʥʦ-
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ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʠʩ-
ʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ (59).

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩ-
ʪʝʤ ʩ ʤʘʩʩʦʚʳʤ ʚʳʧʫʩʢʦʤ ʧʨʦʜʫʢʮʠʠ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʫʩʣʦʚʥʦ-ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ
ʠ ʜʦʧʦʣʥʷʷ ʨʘʚʝʥʩʪʚʦ (39) ʚʳʨʘʞʝʥʠʝʤ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʤʝʞʦʧʝʨʘʮʠʦʥ-
ʥʳʭ ʟʘʜʝʣʦʚ

[ ]
[ ]

ñ
Ö

º
dS

0

0

1ʰ
ʰVʰV

ʰV
d

ʯ

ʯ
)(Sʙ

dS
T

[ ] [ ]
))(St),(St,S(t,ʜ

S

ʯ
=

t
ʯ

ʰV2ʰV1ʰVʰ
ʰV

1ʰ0

µ

µ
-

µ
µ

=
t

)Sʀ(t, ʰV

µ
µ

(70)

ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʞʦʧʝ-
ʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʛʦ ʧʨʦʮʝʩʩʘ.

ʇʨʦʠʟʚʝʜʝʥʠʝ
[ ]

))(St),(St,S(t,ʜ
S
ʯ

ʰV2ʰV1ʰVʰ
ʰV

1ʰ Ö
µ
µ

 ʝʩʪʴ ʥʘʧʝʨʝʜ ʟʘ-

ʜʘʥʥʘʷ ʪʘʙʣʠʯʥʘʷ ʬʫʥʢʮʠʷ ʦʪ ʚʨʝʤʝʥʠ t  ʠ ʢʦʦʨʜʠʥʘʪʳ ʰVS , ʦʧʨʝʜʝ-
ʣʷʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʠʟʚʝʜʷ
ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʷ (70), ʧʦʣʫʯʘʝʤ

[ ] )S0,ʀ()Sʀ(t,=)S(t,ʯ ʰVʰVʰV0 - =[ ] )Sʀ(t,+)S0,(ʯ ʰVʰV0 .  (71)

ʇʦʜʩʪʘʚʣʷʷ (71) ʚ ʚʳʨʘʞʝʥʠʝ (70)

[ ]
[ ]

[ ]
[ ]ññ Ö

º
Ö

º
dS

0
ʰV

1ʰʰVʰV

ʰVʰV0
dS

0

ʰVʰV0

1ʰ
ʰVʰV

ʰV
d dS

ʯ)(Sʙ
)Sʀ(t,+)S0,(ʯ

)Sʀ(t,+)S0,(ʯ

ʯ
)(Sʙ

dS
T

[ ]
[ ] [ ]ñ ñ ÖÖ

dS

0

dS

0
ʰV

1ʰʰVʰV

ʰV
ʰV

1ʰʰVʰV

ʰV0 dS
ʯ)(Sʙ
)Sʀ(t,

+dS
ʯ)(Sʙ

)S0,(ʯ
. (72)

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʮʠʢʣʘ dT  ʩʦʜʝʨʞʠʪ ʜʚʘ ʩʣʘʛʘʝʤʳʭ. ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ
ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʥʝʠ-
ʟʤʝʥʥʳʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ (64),
ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʨʘʚʢʫ ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟ-
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ʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ dT  ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ
ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʝʣʦʚ ʚʜʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ.**13
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ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʄʆɼɽʃʀ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ
ʊɽʍʅʆʃʆɻʀʀ ʕʂʆʃʆɻʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ

ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʉʀʉʊɽʄʆʁ
ɺ ʅɽʉʊɸɹʀʃʔʅʆʁ ʉʈɽɼɽ*4

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʧʝʨʝʭʦʜʘ ʢ
ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʇʕʉ, ʇʉ, ʧʨʝʜʧʨʠʷʪʠʡ) ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ
ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʬʠʥʘʥʩʦʚʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ
ʧʨʝʜʧʨʠʷʪʠʷ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʫʱʝʥʠʡ ʢʦʥʲʶʥʢʪʫʨʥʦ-
ʛʦ, ʠʥʬʣʷʮʠʦʥʥʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʜʨʫʛʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ
ʧʦʪʝʨʷʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʬʠʥʘʥʩʦʚʦʡ ʩʪʦʡʢʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʦʚ
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʪ.ʜ.
ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʠʤʝʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ
ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ɸʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦ-
ʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʛʠʙʢʦʡ ʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ
ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʚʦʜʠʪʴ ʚ ʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦ-
ʨʳʝ ʚʦʟʚʨʘʱʘʶʪ ʩʠʩʪʝʤʫ ʢ ʨʘʚʥʦʚʝʩʠʶ[1, 8-10]. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ
ʨʝʩʫʨʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ
ʚʳʧʦʣʥʷʝʪ ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʨʦʣʴ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶ-
ʱʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. ʉʦʟʜʘʥʠʶ ʢʘʞʜʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ,
ʥʦ ʥʝ ʢʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʘʪʝʨʠ-
ʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ.

ɺʩʝ ʵʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠ-
ʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ
ʩ ʫʯʝʪʦʤ “ʅɽ-ʬʘʢʪʦʨʦʚ” [8-10]. ʇʨʠ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʥʝʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-
ʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʥʦʚʦʡ ʥʘʫʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʝʡ ʩʚʦʝ
ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ, ʩ ʧʦ-
ʤʦʱʴʶ ʢʦʪʦʨʦʡ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ
ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ ʙʳʩʪʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʈʘʟʨʘʙʦ-
ʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ)
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʚʥʝʜʨʝʥʠʠ ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ ʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ

*ʉ. ʂ. ʈʘʤʘʟʘʥʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ɺʦʩʪʦʯʥʦʫʢʨʘʠʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɼʘʣʷ
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ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʀʊ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠ-
ʝʤ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ
ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʦ-
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ, ʪ.ʝ. ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ,
ʯʪʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ ʦʙʦʙʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ.
ʇʨʦʙʣʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ
ʫʩʣʦʚʠʷʭ ʩʪʘʣʘ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.

ɸʢʪʫʘʣʠʟʘʮʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʧʘʨʘʜʠʛʤʳ) ʚ ʩʦʮʠʘʣʴ-
ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ
ʵʧʦʭʠ – ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ
ʚʟʨʳʚʳ, ʥʝʚʠʜʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʨʷʩʝʥʠʷ, ʠʥʪʝʥ-
ʩʠʚʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʚʩʝʡ ʩʦʮʠʘʣʴʥʦ-
ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʳ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ
ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʠʩʪʝʤʘʤ ʩʝʡʯʘʩ ʫʞʝ ʧʨʦʯʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ
ʩʝʙʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʵʪʦʛʦ ʧʦʜʭʦʜʘ (ʢʘʢ ʠ ʚ ʢʠʙʝʨʥʝʪʠʢʝ)
ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɽʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʙʩʫʞʜʘʝʪʩʷ ʫʞʝ ʜʘʚʥʦ, ʭʦʪʷ ʥʝ ʚʩʝʛʜʘ ʚ ʷʚʥʦʡ
ʬʦʨʤʝ. ʆʜʥʘʢʦ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʦʥʦ ʧʦʣʫʯʠʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ.

ʉʝʛʦʜʥʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʨʝʰʝ-
ʥʠʷ ʨʷʜʘ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʘʪʝʤʘʪʠʯʝʩ-
ʢʠʝ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʨʷʜʦʤ ʚʘʞʥʳʭ
ʩʚʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ: ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʬʦʨʤʠʨʫʶʱʫʶ ʨʳʥʦʯʥʫʶ
ʵʢʦʥʦʤʠʢʫ ʩ ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦʛʦ (“ʯʝʣʦʚʝʯʝʩʢʦʛʦ”) ʬʘʢʪʦʨʘ (ʯʝʨʝʟ ʛʦ-
ʩʨʝʛʫʣʠʨʦʚʘʥʠʝ), ʪ.ʝ. ʩ ʫʯʝʪʦʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ (ʢʘʢ ʚ
ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ); ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʩʣʫʞʠʪʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ
ʫʧʨʘʚʣʝʥʠʷ; ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʜʘʚʘʪʴ ʘʜʝʢʚʘʪʥʦʝ ʠ ʧʦʥʷʪʥʦʝ ʦʧʠʩʘʥʠʝ
ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʤʦʜʝʣʴ ʜʦʣʞʥʘ
ʙʳʪʴ ʩʪʨʫʢʪʫʨʥʦ ʫʩʪʦʡʯʠʚʦʡ ʠ ʪ.ʜ.

ʄʦʜʝʣʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʢʘʟʘʥʥʳʤ ʠ ʜʨʫʛʠʤ ʫʩʣʦʚʠʷʤ, ʤʦʛʫʪ
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʵʢʦ-
ʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ.

ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʦʜʝʣʝʡ ʥʝ ʫʜʦʚʣʝʪʚʦ-
ʨʷʶʪ ʥʝʢʦʪʦʨʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ.

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʩ-
ʪʝʡ (ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʪ.ʧ.) ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ
ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʣʠʥʝʡʥʦʩʪʝʡ, ʥʝ-
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ʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʥʝʯʝʪʢʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʠʩʢʦʚ (ʪ.ʝ. “ʅɽ-ʩʚʦʡʩʪʚ”
[8-10]).

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʤʦʜʝʣʴ
ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝ-
ʣʝʥʠʠ ʚʝʢʪʦʨʘ ʢʦʤʧʦʥʝʥʪ ʧʨʠʥʠʤʘʝʤʳʭ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝ-
ʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ
ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʇʉ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ,
ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ, ʦʙʨʘʙʦʪʢʠ
ʠʥʬʦʨʤʘʮʠʠ, ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʋʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʪʦʢʠ (ʧʝ-
ʨʝʤʝʥʥʳʝ): ʧʝʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʦʚ, ʧʝʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʠ, ʫʧʨʘʚʣʝ-
ʥʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʦʟʤʫʱʘʶʱʠʝ ʧʝʨʝʤʝʥʥʳʝ,
ʧʝʨʝʤʝʥʥʳʝ ʫʛʨʦʟ ʠ ʦʧʘʩʥʦʩʪʝʡ (ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ), ʧʝ-
ʨʝʤʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʜʨ.

ʇʨʠ ʚʩʝʤ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦ-
ʤʠʢʝ ʧʨʦʙʣʝʤʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʪʝʭʥʦʛʝʥʥʳʭ
ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʠ ʛʣʦʙʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.

ʈʝʘʣʴʥʳʤ ʠ ʚʦʟʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʘ ʚ
ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥ-
ʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʪʝʦʨʠʠ
ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ,
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʤʥʦʛʦʝ
ʜʨʫʛʦʝ. ʆʙʦʩʪʨʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ
ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʝʩʴʤʘ ʞʝ-
ʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʯʝʪ ʧʨʦ-
ʮʝʩʩʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ.
ʇʦʵʪʦʤʫ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʚʨʝʜʥʦʛʦ
ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʊʂ) ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ
ʫʩʣʦʚʠʷʭ ʫʯʝʪʘ ʨʳʥʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦ-
ʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʠʩʪʝʤʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩ-
ʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ
ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʤʝʪʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ (ʚ
ʪʦʤ ʯʠʩʣʝ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ) ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ
ʪʝʭʥʦʣʦʛʠʡ [2-5, 8-10]. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʩʪʝʤʳ
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ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ, ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ
ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʉʕʕʄ) ʠ
ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʳʣʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʩʦʟ-
ʜʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʉʕʕʄ. ɿʘʤʝʪʠʤ, ʯʪʦ ʇʊʂ ʷʚʣʷʝʪʩʷ
ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʇʕʉ, ʪ.ʢ. ʣʶʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ
ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. ʕʉ = >< pr, ,
ʛʜʝ RrÍ  – ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, ʘ PpÍ  – ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ p  ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶʪ
ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ.
ɺ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʢʘʢ ʠ ʤʥʦʞʝʩʪʚʦ R , ʪʘʢ P
ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʠ ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ. ʇʊʂ ʤʦʞʥʦ
ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ (ʇ), ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ (ʊʉ) ʠ ʩʠʩ-
ʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʉʋ):  ʇʊʂ =  <  ʇ,ʊʉ,ʉʋ >.  ʇʊʂ –  ʜʠʥʘʤʠʯʥʳʡ
ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦ ʚʨʝʤʝʥʠ ʠ
ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ.

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʨʘʟʨʘʙʦʪ-
ʢʠ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʢʦʥʦʤʠʢʦ-
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʕʉ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ
ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʮʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥ-
ʥʳʝ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ [3, 4, 8-10]:
¶ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩ-

ʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ (ʕʕʋ) ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ (ʥʘ
ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʫʛʣʝʦʙʦʛʘʪʠ-
ʪʝʣʴʥʳʭ ʬʘʙʨʠʢ);

¶ ʧʦʣʫʯʝʥʳ ʤʦʜʝʣʠ ʕʕʋ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩ-
ʪʝʡ ʠ ʨʠʩʢʦʚ, ʘ ʠʤʝʥʥʦ: ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʷ ʕʕʋ ʧʨʝʜʧʨʠʷʪʠʝʤ,
ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩ ʫʯʝʪʦʤ ʨʠʩʢʦʚ ʠ ʥʝ-
ʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʥʝʣʠʥʝʡʥʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ
ʧʨʝʜʧʨʠʷʪʠʝʤ, ʧʦʜʭʦʜ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘ-
ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ
ʨʠʩʢʦʤ ʚ ʫʩʣʦʚʠʷʭ ʩʤʝʰʘʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʤʦʜʝʣʠ ʦʧʪʠʤʠ-
ʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʦʚ,
ʧʦʜʭʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʠʩʢʘ ʧʨʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ
ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʝ;

¶ ʧʦʣʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦ-
ʮʝʩʩʦʚ ʕʕʋ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ (ʚ ʪʦʤ
ʯʠʩʣʝ ʩʤʝʰʘʥʥʳʭ) ʠ ʨʠʩʢʦʚ, ʘ ʠʤʝʥʥʦ: ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-
ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʩʠʥʪʝʟ ʛʠʙʨʠʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʬʫʟʠ-ʥʝʡʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʛʠʙʨʠʜʥʦ-
ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ), ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ
ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʥʪʝʛʨʘ-
ʣʴʥʘʷ ʤʦʜʝʣʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠ-
ʩʪʝʤʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʥʘʥʠʷʭ, ʥʝʯʝʪʢʘʷ ʤʦʜʝʣʴ ʇʕʉ ʚ ʫʩʣʦʚʠʷʭ
ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʝ;

¶ ʧʦʣʫʯʝʥʘ ʩʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʫʩʣʦʚʠ-
ʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ; ʧʨʝʜʣʦʞʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-
ʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ;

¶ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ
ʫʧʨʘʚʣʝʥʠʷ (ɸʂʋ) ʧʨʝʜʧʨʠʷʪʠʝʤ, ʪ.ʝ. ʧʨʦʙʣʝʤʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʀʊ ʚ ɸʂʋ, ʪʝʭʥʦʣʦʛʠʷ ɸʂʋ ʧʨʝʜʧʨʠʷʪʠʝʤ;

¶ ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩ ʭʘʦʪʠʯʝʩ-
ʢʦʡ ʜʠʥʘʤʠʢʦʡ ʜʣʷ ʇʕʉ ʠ ʜʨ.

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʙʲʝʤʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ
ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʝʯʘʪʠ ʨʘʩʩʤʦʪʨʠʤ ʟʜʝʩʴ ʣʠʰʴ ʦʜʠʥ ʚʦʧʨʦʩ – ʟʘʜʘʯʫ ʨʘ-
ʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʠ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ
ʥʝʩʪʘʙʠʣʴʥʦʡ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ. ʆʩʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʩʥʦ-
ʚʥʦʤ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ [8-10].

1. ʄʦʜʝʣʴ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ
ʇʕʉ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘ-
ʩʥʦʩʪʴʶ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʠ ʜʨ.), ʙʝʟʨʠʩʢʦʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘ-
ʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ,
ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʪ.ʧ. ʝʩʪʴ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘʷ.
ʉʣʦʞʥʦʩʪʴ ʝʝ ʨʝʰʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ (ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ – ʇʕʉ) ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʘʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʩ ʜʨʫʛʦʡ – ʠʤʝʝʪ ʚ ʮʝʣʦʤ ʥʝʩʪʘʙʠʣʴʥʫʶ
ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳ-
ʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ
ʟʘʜʘʯʠ ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʝ-
ʥʠʝ ʧʨʦʙʣʝʤʳ ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ
ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʇʕʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʜʭʦ-
ʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʝʩʪʴ ʬʠʢʮʠʷ. ʉʜʝ-
ʣʘʥʘ ʧʦʧʳʪʢʘ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ
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ʩʠʩʪʝʤ, ʤʝʪʦʜʦʚ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʪʝʦʨʠʠ ʨʠʩʢʦʚ ʠ ʙʝʟʦʧʘʩʥʦʩ-
ʪʠ [6] ʠ ʜʨ.

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢ-
ʩʥʳʡ ʘʥʘʣʠʟ, ʨʘʟʨʘʙʦʪʢʘ ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʤʦʥʠʪʦʨʠʥʛʫ, ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ,
ʙʝʟʨʠʩʢʦʚʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʷ (ʇʕʉ) ʜʣʷ
ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠ ʨʝʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʯʪʦ
ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ
ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ “ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ” ʠ “ʨʠʩʢ” – ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʦʥʷʪʠʷ, ʪ.ʝ. ʝʩʣʠ ʋ – ʫʨʦʚʝʥʴ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʇʕʉ, ʘ ʍ – ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʪʦ ʍ+ʋ=1, ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ
ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʋ ʪʨʝʙʫʝʪ ʦʪ ʇʉ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʪʨʘʪ ,)(YZz =
ʛʜʝ Z(.) – ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ ʋ. ʕʪʠ ʟʘʪʨʘʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʝ
ʩʦʩʪʘʚʣʷʶʱʠʝ – ʧʝʨʚʘʷ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘ-
ʩʥʦʩʪʠ (ʩʤʝʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʢʫʧʢʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦ-
ʣʷ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ ʪ.ʧ.), ʘ ʚʪʦʨʘʷ – ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʵʪʦʛʦ
ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ (ʧʦʚʳʰʝʥʥʳʝ
ʠʟʜʝʨʞʢʠ ʧʨʠ ʥʦʚʦʡ, ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫ-
ʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʪ.ʜ.).

ʉʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʥʝʣʠʥʝʡʥʦʡ ʇʕʉ
ʩ ʫʯʝʪʦʤ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ ʠ ʭʘʦʪʠʯʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚ ʦʙ-
ʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ:
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ʛʜʝ ii w,x  – ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʦʟʤʫʱʘʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʜʝʣʠ
(ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ, ʪʘʢ ʠ ʚʥʝʰʥʠʝ, ʪ.ʝ. ʤʫʣʴʪʠʧʣʠʢʘʪʠʚ-
ʥʦ-ʘʜʜʠʪʠʚʥʘʷ ʩʤʝʩʴ ʚʦʟʤʫʱʝʥʠʡ);

( ){ }taij  – ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʜʝʣʠ;
{ }ild  – ʜʠʬʬʫʟʠʦʥʥʳʝ (ʨʘʩʧʨʝʜʝʣʷʶʱʠʝ) ʢʦʵʬʬʠʮʠʝʥʪʳ;

X 0 – ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ;

il – ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʭʘʦʪʠʯʥʦʩʪʴ ʧʦʚʝ-
ʜʝʥʠʷ ʩʠʩʪʝʤʳ.

ʊʘʢʘʷ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʫʯʝʩʪʴ ʠ ʪʦ, ʯʪʦ ʢʘʢ
ʨʠʩʢ, ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʶʪ ʩʚʦʶ ʜʠʥʘʤʠʢʫ ʠ ʷʚʣʷʶʪʩʷ
ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʅʘ-
ʧʨʠʤʝʨ, ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʚʠʜʝ ʫʨʘʚʥʝ-
ʥʠʡ ( )x,,, vuxFx =# ; ( )l,, tvgv =# , ʘ ʫʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ
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(ʠʟʤʝʨʝʥʠʡ) – ʢʘʢ: ( )txh xxxY ,,z= , ( )txhY zzz ,,z= . ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ
ʙʳʪʴ ʟʘʜʘʥʳ ʜʨʫʛʠʝ ʤʦʜʝʣʠ ʠʟʤʝʨʝʥʠʡ/ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠʯʝʤ ʩʠʩʪʝʤʫ
ʫʨʘʚʥʝʥʠʡ ʦʙʦʙʱʝʥʥʦʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʝʜ-
ʩʪʘʚʠʪʴ ʢʘʢ:

( ),,,,,,, lt przImkgk k=# ( )lt ,,,,,, przImkgm m=# ,
( )lt ,,,,,, przImkgI I=# , ( )ltt t ,,,,,, przImkg=# , (2)

ʛʜʝ x(t) – ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʇʕʉ, ʧʨʠʯʝʤ x = (x1,…, xn);
 y = y(t) – ʚʝʢʪʦʨ ʚʳʭʦʜʘ (ʧʨʦʜʫʢʮʠʷ – ʧʦʣʝʟʥʳʡ ʚʳʭʦʜ);

u = u(t) – ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʧʝʨʝʤʝʥʥʳʭ);
v  = (k, m, I, ,pr t) – ʚʝʢʪʦʨ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ;
k = k(t) – ʚʝʢʪʦʨ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ;
m = m(t) – ʚʝʢʪʦʨ ʤʦʥʝʪʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʬʠʥʘʥʩʳ);
I = I(t) – ʧʦʪʦʢ ʟʥʘʥʠʡ (ʠʥʬʦʨʤʘʮʠʷ);
t = t(t) –  ʚʝʢʪʦʨ ʪʝʭʥʦʣʦʛʠʡ (ʟʥʘʥʠʡ);
z = z(t) – ʚʝʢʪʦʨ ʟʘʛʨʷʟʥʝʥʠʡ (ʚʨʝʜʥʳʡ ʚʳʭʦʜ),
pr = )(tpr  – ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ.

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʪʦʢʘʭ ʟʥʘʥʠʡ ʠ
ʬʠʥʘʥʩʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ:
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ʛʜʝ { } { } 212121 ,,,,, ggbbaa kk  – ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ; it  – ʠʥʬʦ-
ʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ (ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ), ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ i-ʡ ʧʦ-
ʜʩʠʩʪʝʤʳ (ʬʠʨʤʳ); iM  – ʦʙʱʠʡ ʢʘʧʠʪʘʣ (ʜʝʥʴʛʠ), ʠʤʝʶʱʠʡʩʷ ʫ i-ʡ
ʧʦʜʩʠʩʪʝʤʳ (ʬʠʨʤʳ); ii 21 ,xx  – ʚʥʝʰʥʠʝ ʚʦʟʤʫʱʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ
(ʪ.ʝ. ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ); ii uu 21 ,  – ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ
(ʠʣʠ ʧʨʠʥʠʤʘʝʤʳʝ ʨʝʰʝʥʠʷ); Siii ttt ¢¢0  – ʦʙʳʯʥʳʡ ʜʠʘʧʘʟʦʥ ʠʤʝ-
ʶʱʝʡʩʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ i-ʡ ʧʦʜʩʠʩʪʝʤʳ;

iSii MMM ¢¢0  – ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʢʘʧʠʪʘʣʘ i-ʡ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ
ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʠʯʝʤ: { 0it , 0iM } – ʥʝʦʙʭʦʜʠʤʳʡ

ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʨʝʩʫʨʩʦʚ i-ʡ ʧʦʜʩʠʩʪʝʤʳ, ʘ { Sit , iSM } – ʧʦʨʦʛʦ-
ʚʳʝ ʟʥʘʯʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʳʭ i-ʷ ʧʦʜʩʠʩʪʝʤʘ ʤʦʞʝʪ
ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʦʯʝʨʥʠʭ ʧʦʜʩʠʩʪʝʤ.
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ʆʪʤʝʪʠʤ, ʯʪʦ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ i-ʛʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʝʜ-
ʧʨʠʷʪʠʷ (ʠʣʠ ʧʨʦʜʫʢʪ i-ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ) ʚ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʝ ʤʦʞʥʦ
ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʬʫʥʢʮʠʶ ʚʠʜʘ: )()()()()( tɿtɿtCtIt iʙiziiiY +++= ,

ni ,...,2,1= , ʛʜʝ Y i – ʦʙʱʠʡ ʦʙʲʝʤ ʚʳʧʫʩʢʘ (ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ),

iI – ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʦʢ, iC – ʧʦʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ, izɿ – ʦʙʲʝʤ ʟʘʪʨʘʪ
ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, iʙɿ –
ʦʙʲʝʤ ʟʘʪʨʘʪ ʥʘ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʇʉ.

ʆʙʦʙʱʝʥʥʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʦʧʝʨʘʪʦʨ: ],,,,,[)( iiSiihiiii UILKFtY xt= .
ɼʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʇʉ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ
ʩʦʩʪʦʷʥʠʷ ʠ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʝʨʝ-
ʤʝʥʥʳʝ: iK – ʦʙʲʝʤ ʬʦʥʜʦʚ, iL – ʪʨʫʜ, ihI – ʧʦʪʦʢ ʠʥʚʝʩʪʠʮʠʡ,

iZ – ʧʦʪʦʢ ʟʘʛʨʷʟʥʝʥʠʡ, iS – ʧʦʪʦʢ ʫʛʨʦʟ, ʦʧʘʩʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ (ʚʥʝʰ-
ʥʠʭ iS1  ʠ ʚʥʫʪʨʝʥʥʠʭ iS 2  ), it – ʙʘʥʢ ʪʝʭʥʦʣʦʛʠʡ (ʟʥʘʥʠʡ), iC – ʧʦʪʦʢ
ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, iSU  – ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ix  –
ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʦʟʤʫʱʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (4):

),,,,,( iiSiihiiiKi UILKfK xt=# , ),,,,,( iiSiihiiiLi UILKfL xt=# ,
),,,,,( iiSiihiiiIih UILKfI xt=# ,

),,,,,( iiSiihiiiZi UILKfZ xt=# , ),,,,,( iiSiihiiiSi UILKfS xt=# ,
),,,,,( iiSiihiiii UILKf xtt t## = . (4)

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʚʝʢʪʦʨʘ
ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ ,),( ihiisiii vKuK +-= tm#  ʛʜʝ im -
ʢʦʵʬʬʠʮʠʝʥʪ ʘʤʦʨʪʠʟʘʮʠʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ
ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ; ),,,,,,( iiiiiihiih KLCSIHv xc=  – ʪʝʤʧʳ ʚʥʝʜʨʝ-
ʥʠʷ ʥʦʚʳʭ ʬʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ iH , ʟʘʚʠʩʷʱʠʤ
ʦʪ ʨʘʥʛʘ ʚʳʜʝʣʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ hI , ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʜʝ-
ʣʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʚʨʝʤʝʥʠ ʚʥʝʜʨʝʥʠʷ ic  ʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʦʮʠʘ-
ʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʨʘʙʦʯʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʞʥʦ
ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʝʤ iiliilii uTbMSaL ++-= x# , ʛʜʝ siM  – ʪʝʤ-
ʧʳ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠ
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ

),,( iiiii CKMSMS t= . ʊ – ʪʝʤʧʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ
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ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʥʢʘ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʥʠʡ ʠ ʪʝʤʧʘʤʠ
ʠʥʚʝʩʪʠʮʠʡ, ʪ.ʝ. ( )ihi ITT ,t= .

ɼʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʦʪʦʢʘ ʠʥʚʝʩʪʠʮʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ

( )ä
=

ù
ú

ø
é
ê

è
öö÷

õ
ææç

å
µ
µ-

µ
µ+=

n

i
i

i

i
i

i

i
iiiih L

L
K

K
LK

dt
dI

1
, ### jjsjs ,

ʛʜʝ ),,( iiis CSUss =  – ʥʦʨʤʘʪʠʚʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʦʪʯʠʩʣʝʥʠʡ ʢʘʧʠʪʘʣʘ
ʥʘ ʠʥʚʝʩʪʠʮʠʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʶʱʠʤʠ ʚʦʟ-
ʜʝʡʩʪʚʠʷʤʠ, ʥʦ ʠ ʧʦʪʦʢʦʤ ʫʛʨʦʟ, ʦʧʘʩʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ; ),( iiii LKjj =  –
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʲʝʤʦʤ
ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ),( ii LK .

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʜʠʥʘʤʠʢʫ ʧʦʪʦʢʘ
ʟʘʛʨʷʟʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʬʦʥʜʘʭ ʚʳʜʝʣʠʪʴ ʪʫ ʠʭ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʨʘ-
ʙʦʪʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ – ZiK .

ʊʦʛʜʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, ʯʪʦ: iihzizii IbKaZ x+-= ## , ʛʜʝ
),,( zziizizi IKKaa =  – ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʟʘʛʨʷʟʥʝʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʝʭ-
ʥʦʣʦʛʠʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ zia  ʠʤʝʝʪ ʩʫʛʫʙʦ ʥʝʣʠʥʝʡʥʳʡ
ʭʘʨʘʢʪʝʨ, ʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʘʨʘʤʝ-
ʪʨʘʤʠ iK  ʠ ziK , ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʠʬʫʨʢʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ,

),,( izihih TIII t#=  – ʪʝʤʧʳ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʟʘ-
ʚʠʩʷʪ ʦʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʭʨʘʥʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʝʤʳʭ
ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʟʥʘ-
ʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ 0>zib .

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʫʨʘʚʥʝʥʠʷʭ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ
ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʬʫʥʢʮʠʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ-
ʣʠʥʝʡʥʳʤʠ ʪʠʧʘ ʩʢʘʯʢʘ (ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʫ ʥʝʫʩʪʦʡ-
ʯʠʚʦʤʫ ʠʣʠ ʭʘʦʪʠʯʝʩʢʦʤʫ ʭʘʨʘʢʪʝʨʫ).

ɺʘʨʠʘʥʪ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʇʕʉ. ʊʘʢ ʢʘʢ ʧʨʠʨʘ-
ʱʝʥʠʝ (ʨʦʩʪ) ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʚʥʷʝʪʩʷ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʧʨʦʠʟ-
ʚʝʜʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʙʲʝʤʦʤ ʫʥʠʯʪʦʞʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʟʘ ʩʯʝʪ
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʦʨʴʙʳ (ʦʭʨʘʥʳ) ʩ ʥʠʤ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪ-
ʚʝʥʥʦʡ ʫʙʳʣʠ (ʘʩʩʠʤʠʣʷʮʠʠ), ʜʠʥʘʤʠʢʫ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ
ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ:

,-+ -= ZZZ# (5)

ʛʜʝ ʜʣʷ ʦʜʥʦʡ ʇʉ ( ) ( ) ( ) zkfZkfZ dbalg +--== -+ 1, , ʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴ-
ʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ (ʚ ʩʣʫʯʘʝ ʚʟʘʠʤʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʇʉ):

( ) ( ) ( )ä ä +--== -+
n n

iiiiiii zkfZkfZ
1 1

.1, dbalg
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ɺʘʨʠʘʥʪ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʉ. ʇʫʩʪʴ ʥʦʨʤʘ
ʥʘʢʦʧʣʝʥʠʷ ( )taar ==  – ʧʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ. ʊʦʛʜʘ ʫʜʝʣʴʥʦʝ ʧʦʪʨʝ-
ʙʣʝʥʠʝ ʝʩʪʴ ( ) ( )( )( ) ( ) ( ) ( ) ( )( ) ( )kfatkfakfattc ---=--= 1111 aa
ʠʣʠ ( ) ( ) ( ) ( ) ( ).11 tckfakfa --=-a

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʬʦʥʜʦʚ ʧʨʠʤʝʪ ʚʠʜ
( ) ( ) ( ) ( ) ( ) ,1 ckfkkfakk -++-=-++-= nmanm#

ʠʣʠ ( ) ( ) ( ) ( ) 00, kktckkfk =-+-= nm# . (6)

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ( ) ,,, CIYLKFY +==  ʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ
ʠʟʤʝʥʝʥʠʷ ʬʦʥʜʦʚ ʩ ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʩ
ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʣʘʛʦʤ ʠ ʢʦʛʜʘ ʬʫʥʢʮʠʠ ʷʜʨʘ ( ) ( )( )tt --=- trhth exp0 ,
ʪ.ʝ. ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʣʫʯʘʷ) ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (7). ʇʨʠ ʵʪʦʤ
ʟʘʤʝʪʠʤ, ʯʪʦ ʧʦʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ
ʧʨʦʮʝʩʩʦʤ.
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(7)

ʋʨʘʚʥʝʥʠʝ (6) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʫʧʨʘʚʣʷ-
ʝʤʦʡ ʇʉ. ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʚʟʷʪʴ ʫʜʝʣʴʥʦʝ
ʧʦʪʨʝʙʣʝʥʠʝ c(t) = C(t)/L(t) ʠʣʠ ʥʦʨʤʫ ʥʘʢʦʧʣʝʥʠʷ r , ʘ ʧʝʨʝʤʝʥʥʫʶ ʩʦʩ-
ʪʦʷʥʠʷ – k(t) – ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ, ʪ.ʝ. k(t) = K(t)/L(t).

ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ [9], ʥʝʣʠʥʝʡʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ
ʧʨʠ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʷ L  ʠʤʝʝʪ ʚʠʜ:
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ɼʣʷ ʇʉ ʚ ʢʘʯʝʩʪʚʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʤʦ-
ʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʫʨʘʚʥʝʥʠʷ (6) ʠ (5) (ʠʣʠ (7)) ʩ ʚʝʢʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ
=x (k,z) ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ (ʧʝʨʝʤʝʥʥʳʭ) =u ( ).,ba
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ʊʝʧʝʨʴ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʉ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝ-
ʜʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʝ. ʇʫʩʪʴ ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʇʉ ʝʩʪʴ –
(5), (6). ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʫʥʢʮʠʷ

( ) ( )uxUzkUqU ,,,,)( ¹¹ ba , ʘ ʬʫʥʢʮʠʦʥʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʠ –

( ) ( ) ( )( )ñ -=
T

t
dttqUtqJ

0

exp d  ʠ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʝʩʪʴ

( ) ( )
Qq
optqJ
Í

­ max  ʧʨʠ ʤʥʦʞʝʩʪʚʝ ʦʛʨʘʥʠʯʝʥʠʡ

( ) ( ) ( ){ }0000 ,,1;1,0|,,, ztzktkzkQ ==¢+¢¢= bababa  ʠʣʠ

( ) ( ) ( ) ( ) ( ){ ;,,,|,,, 0000 TT ZTzZtzKTkKtkzkQ ÍÍÍÍ= ba
}1,1,0 ¢+¢¢ baba .

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʴʰʠʤ ʘʨʩʝʥʘʣʦʤ ʤʝʪʦʜʦʚ, ʥʘʧʨʠʤʝʨ,
ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʤʝʪʦʜʦʤ ʜʠʥʘ-
ʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʧʨʠʥʮʠʧʦʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ɹʝʣʣʤʘʥʘ),
ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʫʤʘ ʇʦʥʪʨʷʛʠʥʘ, ʤʝʪʦʜʦʤ ʬʫʥʢʮʠʠ ʃʷʧʫʥʦʚʘ, ʤʝʪʦ-
ʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʢʨʠʪʝʨʠʠ ʦʙʦʙʱʝʥʥʦʡ ʨʘʙʦʪʳ ʂʨʘʩʦʚʩʢʦʛʦ ʠ ʪ.ʜ.

2. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘ-
ʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ
ʧʨʝʜʧʨʠʷʪʠʷ (ʀʉʋʕʕɹʇ) ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩ-
ʪʠ ʝʛʦ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʎʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦ-
ʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʵʬʬʝʢʪʠʚʥʦʝ
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠ ʨʝʘʣʴʥʳʝ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪ-
ʨʝʥʥʠʝ ʫʛʨʦʟʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʝʜʧʨʠʷ-
ʪʠʶ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [6, 8].

ʇʨʠ ʩʦʟʜʘʥʠʠ ʀʉʋʕʕɹʇ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦ-
ʜʳ, ʤʦʜʝʣʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʧʨʠʥʮʠʧʳ, ʘ ʠʤʝʥʥʦ: ʨʘʟʤʳ-
ʪʦʩʪʴ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʩʤʝʰʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; ʵʣʝʤʝʥʪʳ
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ; ʛʠʙʨʠʜʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʘʧʨʠʦʨʥʦʡ ʠ ʘʧʦʩʪʝ-
ʨʠʦʨʥʦʡ), ʤʦʜʝʣʝʡ (ʬʦʨʤʘʣʴʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ) ʠ ʢʨʠʪʝʨʠ-
ʝʚ/ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ (ʣʠʥʝʡʥʘʷ, ʥʝʣʠʥʝʡʥʘʷ, ʵʢʩʧʝʨʪʥʘʷ,
ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠ ʪ.ʧ.); ʧʨʠʥʮʠʧʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ
ʘʩʧʝʢʪ); ʘʜʘʧʪʠʚʥʦʩʪʴ, ʦʙʫʯʘʝʤʦʩʪʴ, ʙʳʩʪʨʦʪʘ ʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʘʣʛʦ-
ʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ; ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʩʝʪʠ ʠ ʜʨ.[2,5,7,9,11].

ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝ-
ʟʦʧʘʩʥʦʩʪʴʶ ʇʕʉ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠʩ-
ʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʠ ʩʪʦʭʘʩ-
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ʪʠʯʝʩʢʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦ-
ʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ – ʀʉʋʕʕɹ,
ʫʯʠʪʳʚʘʶʱʠʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝʯʝʪʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝʩʪʘʙʠʣʴʥʦ-
ʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.

ʄʦʜʝʣʴ ʇʕʉ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʜʠʥʘʤʠʢʝ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ:

( ) UuXxuxfx ÍÍ= ***** ,,,# ,

ʛʜʝ x x u* * *, # ,  – ʙʘʟʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʯʝʪʢʠʭ ʤʥʦ-
ʞʝʩʪʚ ʧʨʠʟʥʘʢʦʚ, ʠʭ ʠʟʤʝʥʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ (ʫʧʨʘʚ-
ʣʝʥʠʷ). ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ ʩʠʥʪʝʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ
ʟʘʜʘʝʪʩʷ.

ʉʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʀʉʋʕʕɹ ʩ ʥʝʯʝʪʢʦʡ ʙʘʟʦʡ ʟʥʘʥʠʡ, ʦʙʝ-
ʩʧʝʯʠʚʘʶʱʝʡ ʞʝʣʘʝʤʫʶ ʥʝʯʝʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʠʩʪʝʤʳ, ʧʨʠʯʝʤ
ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʚʠʜʝ ʪʨʝʭʩʣʦʡʥʦʡ “feedforward” ʩʪʨʫʢʪʫ-
ʨʳ. ɺʭʦʜʥʳʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʝ ʠ #e  ʧʦ-
ʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ k ke e, #  ʧʦʩʪʫʧʘʶʪ ʥʘ
ʬʫʟʠʬʠʢʘʪʦʨ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʶʪʩʷ ʥʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ
~, ~y y ¡  ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ LR-ʪʠʧʘ. ɼʘʥʥʳʝ ʩʠʛʥʘʣʳ ʧʦʩʣʝ ʫʤʥʦʞʝʥʠʷ ʥʘ
ʥʝʯʝʪʢʠʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ~wij  ʩʫʤʤʠʨʫʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ
ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ, ~wij  – ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ
ʢʘʢ ʥʝʯʝʪʢʦʝ ʯʠʩʣʦ ʩ LR-ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. ʇʦʨʦʛ ʥʝʯʝʪʢʦʛʦ ʥʝʡʨʦʥʘ ʚ
ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʥʝʡʨʦʥʘ ʧʨʠʥʷʪ ʢʘʢ min. ɸʥʘʣʦʛʠʯʥʦ ʬʫʥʢʮʠʦ-
ʥʠʨʫʶʪ ʥʝʯʝʪʢʠʝ ʥʝʡʨʦʥʳ ʠ ʜʨʫʛʠʭ ʜʚʫʭ ʩʣʦʝʚ. ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ
ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʝ ʥʝʯʝʪʢʠʝ ʟʥʘʯʝʥʠʷ ~wij , ʯʪʦʙʳ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ
ʚʳʰʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʚ-
ʧʘʣʘ ʩ ʞʝʣʘʝʤʦʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʅʉ ʩ ʧʦʤʦʱʴʶ ʘʣ-
ʛʦʨʠʪʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʯʝʪʢʦʡ ʘʨʠʬʤʝʪʠʢʠ. ɺʩʷ ʥʝʯʝʪʢʘʷ
ʘʨʠʬʤʝʪʠʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʥʝʯʝʪʢʠʭ ʯʠʩʝʣ (L-R) – ʪʠʧʘ [2, 5, 11].

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʝ: ʚʦʟʤʦʞʥʦʩʪʴ
ʨʘʙʦʪʳ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ, ʙʳʩʪʨʘʷ ʧʨʠʩʧʦʩʘʙ-
ʣʠʚʘʝʤʦʩʪʴ ʢ ʢʦʥʢʨʝʪʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʢʦʤʧʘʢʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤ ʢʣʘʩʩʦʤ ʪʘʢʠʭ
ʩʠʩʪʝʤ, ʦʪʚʝʯʘʶʱʠʤ ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ
ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʯʝʪʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʩʦ ʩʤʝʰʘʥʥʦʡ
ʙʘʟʦʡ [2, 7, 11]. ɹɿ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʅʉ), ʚ
ʩʚʷʟʠ ʩ ʯʝʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʞʝʣʘʝʤʦʡ ɹɿ ʵʢʚʠʚʘʣʝʥʪʥʦ ʦʧʨʝʜʝʣʝʥʠʶ
ʨʘʮʠʦʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʤʘʪʨʠʮʳ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʠʥʪʝ-
ʟʠʨʫʝʤʦʡ ʅʉ. ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʅʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ
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ʪʨʝʭʩʣʦʡʥʫʶ “feedforward” ʩʪʨʫʢʪʫʨʫ. ɺʭʦʜʥʳʝ ʩʠʛʥʘʣʳ y j nj , ,= 1 ,
ʧʦʷʚʣʷʷʩʴ ʥʘ ʚʭʦʜʝ (ʩʠʥʘʧʩʘʭ) j-ʛʦ ʥʝʡʨʦʥʘ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʛʥʘʣʳ
ʜʝʥʜʨʠʪʦʚ ʩʦʛʣʘʩʥʦ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ( )f w yji i, . ɿʜʝʩʴ wji – ʚʝʩʦ-
ʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʥʘʧʩʦʚ. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʧʦʣʫʯʘʝʪʩʷ ʚ
ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʙʠʥʘʮʠʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʫʤʤʠʨʦʚʘʥʠʷ) ʚ ʪʝʣʝ ʥʝʡʨʦʥʘ
ʚʩʝʭ ʩʠʛʥʘʣʦʚ ʜʝʥʜʨʠʪʦʚ ʩʦʛʣʘʩʥʦ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ
( )u f i nj ji , ,= 1 . ʕʪʦʪ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʘʢʩʦʥʳ ʥʘ ʚʭʦʜʳ ʜʨʫʛʠʭ

ʫʟʣʦʚ. ʉʠʥʪʝʟ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ. ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ,
ʦʧʠʩʳʚʘʶʱʘʷ ʵʪʘʣʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʥʪʝʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ:

IF g g and x x THEN x x
IF g g and x x THEN x x

IF g g and x x THEN x xn n n

= = =
= = =

= = =

û

ü
îî

ý
î
î

1 1 1

2 2 2

# # ,
# # ,

......................................................
# #

(8)

ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ ʇʕʉ ʠʤʝʝʪ ʚʠʜ ( )mmm gxhx ,=# . ʇʨʝʜʩʪʘʚʣʝʥʠʝ
ʵʪʠʭ ʟʥʘʥʠʡ ʚ ɹɿ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʫʯʝʥʠʠ ʅʉ,  ʪ.ʝ.  ʜʣʷ ʦʙʫʯʝʥʠʷ ʅʉ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʩʝʪʠ ʠ ʵʪʘʣʦʥʘ, ʪ. ʝ.
ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʪʨʠʮʳ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ wij ʠ ʧʦʨʦʛʦʚ ʥʝʡʨʦʥʦʚ
pj ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʢʘʞʜʦʡ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ (gi,
xi) ʥʘ ʚʭʦʜʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʣʠʢ #xi  ʥʘ ʝʝ ʚʳ-
ʭʦʜʝ ʩʦʛʣʘʩʥʦ (8).

ʀʩʧʦʣʴʟʫʷ ʠʟʣʦʞʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛ-
ʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ
ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʨʠʩ. 1), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦ-
ʜʩʠʩʪʝʤʳ ʠ ʙʣʦʢʠ: ʉʀʋ – ʩʠʩʪʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ,
ʉʇʇʈ – ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʉʆʀ – ʩʠʩʪʝʤʘ ʦʙʨʘ-
ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʉʕʕʄ – ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ, ʉʋʕɹ – ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ
ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʅ/ʀ – ʥʘʙʣʶʜʘʪʝʣʴ/ʠʟʤʝʨʠʪʝʣʴ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳ-
ʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʪʦʢʦʚ ʧʝʨʝʤʝʥʥʳʭ: ʧʝʨʝ-
ʤʝʥʥʳʝ ʨʝʩʫʨʩʦʚ (ʇʈ), ʧʝʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʠ (ʇʀ),
ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ (ʋʇ), ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʦʟʤʫʱʘʶʱʠʝ ʧʝ-
ʨʝʤʝʥʥʳʝ (ʉʇ), ʧʝʨʝʤʝʥʥʳʝ ʫʛʨʦʟ ʠ ʦʧʘʩʥʦʩʪʝʡ (ʇʋ) (ʢʘʢ ʚʥʝʰʥʠʭ,
ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ), ʪ.ʝ. { 1e¡ , 1e ¡¡ , 2e¡ , 2e ¡¡ }, ʧʝʨʝʤʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʇɿ),
ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ (ʇʇ) ʠ ʜʨʫʛʠʝ.
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ʈʠʩ. 1. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ
ʩʠʩʪʝʤʳ ʕʕʋɹ ʇʕʉ

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʩ ʫʯʝʪʦʤ “ʅɽ-ʬʘʢʪʦʨʦʚ” ʢʘʢ ʦʩʥʦʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-
ʛʠʡ ʕʕʋ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘ-
ʪʠʟʘʮʠʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʕʕʄʋ)
ʇʕʉ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ
ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʚ ʜʠʥʘʤʠʢʝ
ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʠʩʢʦʚ, ʥʝʣʠʥʝʡʥʦʩʪʝʡ
ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ. ʈʘʟʨʘʙʦʪʘʥʳ ʵʣʝʤʝʥʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝ-
ʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ
ʕʕʄʋ, ʧʦʜʭʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ
ʪʝʭʥʦʣʦʛʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʜ.
ʉ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ
ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ

ʈʳʥʦʢ
ʨʝʩʫʨʩʦʚ

ʈʳʥʦʢ
ʧʨʦʜʫʢʮʠʠ

ʆʢʨʫʞʘʶʱʘʷ
ʧʨʠʨʦʜʥʘʷ

ʩʨʝʜʘ

ʅʝʩʪʘʙʠʣʴʥʘʷ
ʚʥʝʰʥʷʷ ʩʨʝʜʘ

(ʅɺʉ)

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆ-
ʕʂʆʅʆʄʀʏɽʉʂɸʗ

ʉʀʉʊɽʄɸ (ʇʕʉ)

- - - - - - - - - - - - - - - - - - - -
ɺʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ

ɼʨʫʛʠʝ
ʇʕʉ

ʀ/ʅ

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ
ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʀʉʕʕʋɹ)

ʉʕʕʄ ʉʇʇʈ ʉʋʕɹʉʀʋ

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ

ʉʆʀ ʉʆʀ

ʀ/ʅ ʀ/ʅ ʀ/ʅʀ/ʅ

1e¡ 2e¡( )tx

( )tv ( )tz

( )tx

( )tu
1e ¡¡ 2e ¡¡

vY 1eY
1eY xY2eY
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ʇʕʉ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʥʝʩʪʘʙʠʣʴʥʦʡ ʠ ʨʠʩʢʦʚʦʡ
ʩʨʝʜʝ. ʇʨʝʜʣʦʞʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛ-
ʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝ-
ʟʦʧʘʩʥʦʩʪʴʶ ʇʕʉ.

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟ-
ʨʘʙʦʪʢʠ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʫʯʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ
ʨʘʟʣʠʯʥʳʤʠ ʇʕʉ (ʠʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʢʦʨʧʦʨʘʪʠʚʥʦʩʪʴ, ʢʦʥʢʫʨʝʥʮʠʷ
ʠ ʪ.ʧ.); ʨʘʟʨʘʙʦʪʢʫ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ ʫʧʨʘʚʣʝʥʠʷ
ʇʕʉ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʫ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝ-
ʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡ; ʦʧʪʠʤʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ; ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʦʜʝ-
ʣʝʡ ʜʠʥʘʤʠʢʠ ʇʕʉ.
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ʇʆɭɼʅɸʅʅʗ ʉʀʄʋʃʔʊɸʊʀɺʅʆɻʆ
ʊɸ ɻɽʅɽʊʀʏʅʆɻʆ ɸʃɻʆʈʀʊʄɯɺ ʇʈʀ ʈʆɿɺôʗɿɸʅʅɯ

ɿɸɼɸʏɯ ʂɸʃɽʅɼɸʈʅʆɻʆ ʇʃɸʅʋɺɸʅʅʗ*5

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ
ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʽ ʥʘʜʘʶʪʴ ʮʽʣʢʦʤ ʥʦʚʽ ʤʦʞ-
ʣʠʚʦʩʪʽ.

ʈʦʟʛʣʷʥʝʤʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘ-
ʥʫʚʘʥʥʷ, ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʢʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʢʦʤʙʽʥʘ-
ʪʦʨʥʦʾ ʟʘʜʘʯʽ. ɺʦʥʘ ʤʘʻ ʧʝʚʥʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʘ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ
ʥʝʦʙʭʽʜʥʦ ʚʽʜʽʙʨʘʪʠ ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ.

ɼʞʦʥʩʦʥ ʙʫʚ ʧʝʨʰʠʤ, ʭʪʦ ʨʦʟʚôʷʟʘʚ ʮʶ ʟʘʜʘʯʫ ʜʣʷ ʚʠʧʘʜʢʫ ʜʚʦʭ
ʩʪʘʥʢʽʚ. ʇʦʪʽʤ ʚʦʥʘ ʨʦʟʛʣʷʜʘʣʘʩʷ ʚʠʜʘʪʥʠʤ ʨʘʜʷʥʩʴʢʠʤ ʥʘʫʢʦʚʮʝʤ
ɸ. ʃ. ʃʫʨʴʻ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʚʦʜʷ-
ʯʠ ʟʘʜʘʯʫ ɼʞʦʥʩʦʥʘ ʜʦ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʝʨʝʜ ʣʽ-
ʥʽʡʥʠʭ ʮʽʣʦʯʠʩʝʣʴʥʠʭ ʤʦʜʝʣʝʡ ʥʘʡʙʽʣʴʰ ʚʜʘʣʦʶ, ʥʘ ʜʫʤʢʫ
ʄʠʨʦʥʦʩʝʮʴʢʦʛʦ [1], ʻ ʤʦʜʝʣʴ, ʦʧʠʩʘʥʘ ʫ ʨʦʙʦʪʽ ʄʝʥʘ.

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʷʢʽʩʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʜʽʙ-
ʥʠʭ ʟʘʜʘʯ (ʟʦʢʨʝʤʘ, ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʨʽʟʥʠʭ ʚʠʜʽʚ). ʅʘʡʙʽʣʴʰ
ʧʨʠʡʥʷʪʥʠʤ ʚʠʩʪʫʧʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʙʫ-
ʜʦʚʠ ʦʧʪʠʤʘʣʴʥʠʭ ʢʘʣʝʥʜʘʨʥʠʭ ʧʣʘʥʽʚ.

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʥʝʦʙʭʽʜʥʦ
ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʦʧʠʩʘʪʠ ʧʨʦʙʣʝʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦ-
ʚʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ
ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʪʘ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚ – ʩʘʤʝ ʪʘʢʠʡ
ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ.

ʈʘʥʽʰʝ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʙʝʟ ʧʦʜʽʙʥʦʛʦ
ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʣʦ ʦʪʨʠʤʘʪʠ ʪʦʯʥʝ ʫʷʚʣʝʥʥʷ, ʘ
ʪʘʢʦʞ ʥʝ ʜʘʚʘʣʦ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ.
ʅʘʰʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʘʨʽʘʥʪ, ʘʢʮʝʥʪʦʚʘʥʠʡ ʥʘ ʧʦʻʜʥʘʥ-
ʥʽ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ.

ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʯʫʜʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ
ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ, ʧʨʦʪʝ ʚʦʥʠ ʩʘʤʽ ʥʝ ʻ ʨʦʟʚôʷʟʢʦʤ.
ʂʦʞʝʥ ʟ ʥʘʫʢʦʚʮʽʚ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʚʘʚ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʨʽ-
ʰʝʥʥʷ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʥʘʜʘʚʘʚ ʩʚʦʻ ʙʘʯʝʥʥʷ ʜʘʥʦʾ
ʧʨʦʙʣʝʤʠ. ɼʦ ʪʦʛʦ ʞ ʙʽʣʴʰʽʩʪʴ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ-
ʭʽʜʥʠʤʠ ʚʯʝʥʠʤʠ, ʪʘʢʠʤʠ, ʷʢ Matthew Bartschi Wall, ʷʢʠʡ ʫʚʘʛʫ ʘʢʮʝʥ-
ʪʫʚʘʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʫ ʢʘʣʝʥʜʘʨʥʦʤʫ

*ɯ.ʆ. ʃʽʧʝʮʴʢʘ, ʘʩʧʽʨʘʥʪʢʘ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ
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ʧʣʘʥʫʚʘʥʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʪʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘ-
ʮʽʡ, ʟʚʘʞʘʶʯʠ ʥʝ ʥʘ ʾʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʘ ʥʘ ʯʘʩʦʚʽ ʤʝʞʽ [2].

ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚ David J. Montana, ʛʦʣʦʚʥʘ ʽʜʝʷ
ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʧʦʢʨʘʱʝʥʘ ʩʠʩʪʝʤʘ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ-
ʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʫ
ʢʦʜʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʠʭ ʦʙʤʝʞʝʥʴ [3].

ɹʽʣʴʰʠʡ ʘʢʮʝʥʪ ʥʘ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ
ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʨʦʙ-
ʣʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [4]. ɺ ʪʘʢʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ
ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʣʠ ʰʣʷʭʠ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ
ʟʘʜʘʯʽ, ʚʠʭʦʜʷʯʠ ʟ ʚʣʘʩʥʠʭ ʤʽʨʢʫʚʘʥʴ ʱʦʜʦ ʧʝʚʥʠʭ ʾʾ ʘʩʧʝʢʪʽʚ. ʉʝʨʝʜ
ʪʘʢʠʭ ʨʦʙʽʪ ʤʦʞʥʘ ʥʘʟʚʘʪʠ [5, 6] ʪʘ ʽʥ.

ʂʦʞʥʘ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʨʦʙʽʪ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʝʚʥʠʡ ʘʩʧʝʢʪ ʟʘʜʘʯʽ
ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ
ʧʦʙʫʜʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʝʢʚʘʪʥʦʾ ʪʘ ʨʝʘʣʽʩʪʠʯʥʦʾ ʝʢʦʥʦʤʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟ ʦʛʣʷʜʫ ʥʘ ʟʘʩʪʦʩʦʚʫʚʘʥʫ ʤʝʪʦʜʠʢʫ ʘʣʛʦʨʠʪʤʽʯ-
ʥʦʛʦ ʦʧʠʩʫ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ (ʟ ʤʝʪʦʶ
ʧʦʢʨʠʪʪʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʛʦʨʪʘʥʥʷ
ʧʦʜʽʡ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʨʘʮʽʾ ʨʽʰʝʥʴ ʰʣʷʭʦʤ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ.

ʉʫʪʴ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʷʢ-
ʱʦ ʫ ʥʘʷʚʥʦʩʪʽ ʻ n ʩʪʘʥʢʽʚ ʪʘ m ʜʝʪʘʣʝʡ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘʢʫ
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘ ʮʠʭ ʩʪʘʥʢʘʭ ʟ ʦʙʨʦʙʢʠ ʮʠʭ ʜʝʪʘ-
ʣʝʡ, ʱʦʙ ʟʥʘʯʫʱʠʡ ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ ʧʣʘʥʫ ʢʨʠʪʝʨʽʡ ʥʘʙʫʚʘʚ ʥʘʡʢʨʘʱʦ-
ʛʦ/ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ.

ʆʜʥʠʤ ʽʟ ʽʩʪʦʪʥʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʝʮʠʬʽʢʫ ʜʘʥʦʾ ʟʘʜʘʯʽ,
ʻ ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʨʰʨʫʪʫ (ʪʝʭʥʦʣʦʛʽʾ) ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘ-
ʣʝʡ, ʪʦʙʪʦ ʽʩʥʫʻ ʮʽʣʢʦʤ ʚʠʟʥʘʯʝʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ,
ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʫʚʘʪʠ, ʨʦʟʨʦʙʣʷʶʯʠ ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ.

ɿʚʘʞʘʶʯʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘ-
ʜʘʯʽ ʥʘʡʢʨʘʱʝ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʨʠʮʴ (ʪʘʢʘ ʤʘʪʝʤʘʪʠʯ-
ʥʘ ʤʦʜʝʣʴ ʙʫʣʘ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ [7]).

ʉʫʢʫʧʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʟʘ ʫʤʦʚʠ ʚʠʢʣʶʯʝʥʥʷ ʧʦʚʪʦ-
ʨʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ ʥʘ ʩʪʘʥʢʘʭ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:

Q =

öö
ö
ö
ö
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qqq

...
............

...

...
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22221

11211

,

ʜʝ ijq  – ʥʦʤʝʨ ʦʧʝʨʘʮʽʾ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʜ j-ʶ ʜʝʪʘʣʣʶ ʥʘ ʽ-ʤʫ ʩʪʘʥʢʫ
( ijq  = 0, ʷʢʱʦ ʦʙʨʦʙʢʫ ʜʝʪʘʣʽ ʥʘ ʜʘʥʦʤʫ ʩʪʘʥʢʫ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ).

http://www.patentstorm.us/inventors/David_J__Montana-1780304.html
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ʅʘʩʪʫʧʥʘ ʤʘʪʨʠʮʷ ʧʦʢʘʟʫʻ ʧʦʦʧʝʨʘʮʽʡʥʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽ ʚʠʢʦʨʠ-
ʩʪʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʽʪ:

ʊ =

öö
ö
ö
ö
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ʜʝ ijt  – ʯʘʩ ʦʙʨʦʙʢʠ j-ʾ ʜʝʪʘʣʽ ʥʘ ʽ-ʤʫ ʩʪʘʥʢʫ.

ʗʢʱʦ ʞ ʷʢʘʩʴ ʜʝʪʘʣʴ ʥʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʥʘ ʧʝʚʥʦʤʫ ʩʪʘʥʢʫ, ʪʦ ʚʽʜ-
ʧʦʚʽʜʥʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʜʦʨʽʚʥʶʻ ʥʫʣʶ.

ʅʘʚʝʜʝʥʘ ʚʠʱʝ ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ
ʧʦʚʪʦʨʥʘ ʦʙʨʦʙʢʘ ʜʝʪʘʣʽ ʥʘ ʧʝʚʥʦʤʫ ʩʪʘʥʢʫ. ʗʢʱʦ ʞ ʜʝʪʘʣʴ ʥʘ ʜʝʷʢʠʭ
ʩʪʘʥʢʘʭ ʧʨʦʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ, ʪʦʜʽ ʤʘʪʨʠʮʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ
ʤʘʨʰʨʫʪʽʚ ʚʘʨʪʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:

`
Q  = { }uji ,

ʜʝ iuj – ʥʦʤʝʨ ʩʪʘʥʢʘ, ʥʘ ʷʢʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ u-ʪʘ ʦʧʝʨʘʮʽʷ j-ʾ ʜʝʪʘʣʽ
(j = 1,2,…,n; u = 1,2,…,U).

ʇʦʟʥʘʯʠʤʦ mj – ʯʠʩʣʦ ʦʧʝʨʘʮʽʡ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ j-ʾ ʜʝʪʘʣʽ. ʊʦʜʽ
U = { }ji

mmax , ʘ iuj = 0, ʷʢʱʦ u > mj.

ʗʢʱʦ ʤʘʪʨʠʮʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʙʫʣʘ ʧʦʜʘʥʘ ʫ ʪʘʢʦʤʫ
ʚʠʛʣʷʜʽ, ʪʦʜʽ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʽ ʤʘʪʨʠʮʶ
ʧʦʦʧʝʨʘʮʽʡʥʠʭ ʪʨʫʜʦʻʤʢʦʩʪʝʡ, ʷʢʘ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʘʙʫʜʝ ʥʘʩʪʫʧʥʦ-
ʛʦ ʚʠʛʣʷʜʫ:

`
T  = { }ujJ , (j = 1,2,…,n; u = 1,2,…,U),

ʜʝ ujJ  – ʯʘʩ ʚʠʢʦʥʘʥʥʷ u-ʾ ʦʧʝʨʘʮʽʾ j-ʾ ʜʝʪʘʣʽ;

ujJ  = 0 ʜʣʷ ʫʩʽʭ u > mj.

ʗʢʱʦ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʙʫʣʦ ʦʙʨʘʥʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʧʨʦʩʪʦʶ
ʩʪʘʥʢʽʚ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʯʘʩʦʤ ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʘʥ-
ʥʴʦʾ ʟ ʦʧʝʨʘʮʽʡ ʥʘ ʧʝʚʥʦʤʫ ʩʪʘʥʢʫ ʪʘ ʟʘʛʘʣʴʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʠʢʦʥʘʥʥʷ
ʦʧʝʨʘʮʽʡ ʥʘ ʜʘʥʦʤʫ ʩʪʘʥʢʫ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʨʽʟʥʠʮʽ ʩʚʽʜʯʠʪʠʤʝ ʧʨʦ
ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʨʘ-
ʬʽʢʘ. ʊʦʙʪʦ, ʷʢʱʦ ijt  – ʮʝ ʯʘʩ ʟʘʚʝʨʰʝʥʥʷ ʦʙʨʦʙʢʠ j-ʾ ʜʝʪʘʣʽ ʥʘ ʽ-ʤʫ
ʩʪʘʥʢʫ, ʘ ijt  – ʯʘʩ ʦʙʨʦʙʢʠ j-ʾ ʜʝʪʘʣʽ ʥʘ ʽ-ʪʦʤʫ ʩʪʘʥʢʫ, ʪʦʜʽ ʮʽʣʴʦʚʘ ʬʫ-

ʥʢʮʽʷ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ Fx = min ( ijj
tmax  - ä

=

n

j
ijt

1

).
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ʅʘʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ
ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʦʶ ʽ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʰʠʨʝʥʘ ʨʽ-
ʚʥʷʥʥʷʤʠ-ʦʙʤʝʞʝʥʥʷʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʠʤ ʫʤʦʚʘʤ ʚʠʨʦ-
ʙʥʠʮʪʚʘ.

ʊʝʧʝʨ ʩʧʨʦʙʫʻʤʦ ʨʦʟʚôʷʟʘʪʠ ʮʶ ʟʘʜʘʯʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʽʪʥʽ
ʤʝʪʦʜʠ.

ɼʣʷ ʧʦʯʘʪʢʫ ʟʚʝʨʥʝʤʦʩʷ ʜʦ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ. ɺʧʝʨʰʝ ʮʝ
ʧʦʥʷʪʪʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʫ [7], ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ “ʚʩʷʢʘ ʤʘʪʝʤʘʪʠ-
ʯʥʘ ʤʦʜʝʣʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʫ ʷʢʽʡ ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʧʣʘʥʽʚ
ʘʙʦ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ, ʘʙʦ ʽ ʪʝ ʽ ʽʥʰʝ ʟʘʜʘʥʽ ʘʣʛʦʨʠʪʤʽʯʥʦ, ʥʘʟʠʚʘʻʪʴʩʷ
ʩʠʤʫʣʴʪʘʪʠʚʥʦʶ ʤʦʜʝʣʣʶ. ɸʣʛʦʨʠʪʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘ ʩʢʽʥʯʝʥʥʝ ʯʠʩʣʦ
ʦʧʝʨʘʮʽʡ ʦʪʨʠʤʘʪʠ ʜʦʧʫʩʪʠʤʠʡ ʧʣʘʥ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʤʫʣʷʪʦʨʦʤ. ʆʜʥʦ-
ʨʘʟʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʤʫʣʷʪʦʨʘ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʩʠʤʫʣʷʮʽʻʶ”.

ʊʦʙʪʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʫ ʜʘʥʽʡ ʤʦ-
ʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʩʪʠʤʫʣʷʪʦʨ, ʷʢʠʡ ʷʚʣʷʪʠʤʝ ʩʦʙʦʶ ʘʣʛʦʨʠ-
ʪʤʽʯʥʠʡ ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʫʩʽʭ
ʫʤʦʚ ʪʠʧʫ if…else.

ʇʦʝʪʘʧʥʘ ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽ  ʾʩʠʤʫʣʴʪʘʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʫ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘʙʫʚʘʻ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ:
1) ʚʚʝʜʝʥʥʷ ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʩʝʨʝʜ ʷʢʠʭ ʟʘʟʥʘʯʘʶʪʴʩʷ:

ʘ) ʥʦʤʝʨʠ ʩʪʘʥʢʽʚ;
ʙ) ʥʦʤʝʨʠ ʜʝʪʘʣʝʡ;
ʚ) ʥʦʤʝʨ ʦʧʝʨʘʮʽʾ;
ʛ) ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ;
ʜ) ʽʥʰʽ ʜʘʥʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʢʨʠʪʝʨʽʶ;

2) ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʛʨʘʤʠ ʟ ʛʝʥʝʨʘʮʽʾ ʧʦʧʫʣʷʮʽʡ ʟ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ:

ʘ) ʟʘʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ;
ʙ) ʟʘʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʥʠʭ;
ʚ) ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʤʫʪʘʮʽʾ;
ʛ) ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʭʨʝʱʫʚʘʥʥʷ;
ʜ) ʟʘʟʥʘʯʝʥʥʷ ʫʤʦʚʠ ʚʠʭʦʜʫ ʽʟ ʮʠʢʣʫ:
¶ ʯʘʩ ʛʝʥʝʨʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʯʝʥʴ;
¶ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ;
¶ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ;

3) ʟʘʧʫʩʢ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ:
ʘ) ʚʠʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦ-

ʩʪʽ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʧʨʠʩʪʦʩʦʚʘ-
ʥʦʩʪʽ ʧʦ ʧʦʧʫʣʷʮʽʾ;

ʙ) ʧʝʨʝʚʽʨʢʘ ʫʤʦʚʠ ʚʠʭʦʜʫ ʟ ʮʠʢʣʫ (ʜʠʚ. ʧʫʥʢʪ 2.ʜ) ;
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ʚ) ʦʙʨʘʥʥʷ ʙʘʪʴʢʽʚʩʴʢʠʭ ʭʨʦʤʦʩʦʤ ʜʣʷ ʩʭʨʝʱʫʚʘʥʥʷ;
ʛ) ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʦʪʠʧʫ ʧʦʪʦʤʢʫ;
ʜ) ʝʣʽʤʽʥʫʚʘʥʥʷ ʦʜʥʽʻʾ ʟ ʽʩʥʫʶʯʠʭ ʭʨʦʤʦʩʦʤ ʟ ʽʩʥʫʶʯʦʾ ʛʝʥʝʨʘʮʽʾ;
ʝ) ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʧʦʪʦʤʢʘ ʪʘ ʧʝʨʝʨʘʭʫʚʘʥʥʷ

ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʧʦ ʧʦʧʫʣʷʮʽʾ;
ʻ) ʧʝʨʝʭʽʜ ʜʦ ʢʨʦʢʫ 3.ʙ.
ɺ ʦʧʠʩʽ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʩʠʤʫʣʴʪʘʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠʩʷ ʧʦʥʷʪʪʷ ʟ [8], ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘ-
ʮʽʡʥʠʭ ʟʘʜʘʯ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ.

ʉʘʤʽ ʞ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ,
ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʭʘʥʽʟʤʘʭ ʧʨʠʨʦʜʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʥʘʩʣʽʜʫʚʘʥʥʷ. ɿʘ-
ʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʛʝʥʝʪʠʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ (ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʤʫʪʘʮʽʾ)
ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ
ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ.

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʛʝʥʝʨʫʚʘʥʥʽ ʥʦʚʠʭ ʧʦ-
ʧʫʣʷʮʽʡ ʨʦʟʚôʷʟʢʽʚ, ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʫ ʩʭʝʤʽ ʩʠʤʫʣʴʪʘʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ.

ʑʦʜʦ ʩʘʤʦʾ ʤʦʜʝʣʽ, ʪʦ ʾʾ ʙʘʟʦʚʦʶ ʯʘʩʪʠʥʦʶ ʻ ʤʘʪʨʠʮʽ ʥʦʤʝʨʽʚ
ʩʪʘʥʢʽʚ – ʥʦʤʝʨʽʚ ʦʧʝʨʘʮʽʡ – ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʫ
ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʥʘʙʽʨ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʥʘ ʙʘʟʽ ʷʢʦʛʦ
ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ.

ɿʘʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʫ ʩʝʙʝ ʦʙʤʝʞʫʶʯʽ ʧʘʨʘʤʝʪʨʠ,
ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʦʙ-
ʥʠʮʪʚʘ ʫ ʞʠʪʪʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʤʦʞʣʠʚʽ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ, ʩʧʝʮʠʬʽʯʥʽ
ʫʤʦʚʠ, ʧʦʚôʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ ʽʟ ʧʦʩʣʽʜʦʚʥʦʶ, ʘʣʝ ʽ ʟ ʧʘʨʘʣʝʣʴʥʦ-
ʧʦʩʣʽʜʦʚʥʦʶ ʦʙʨʦʙʢʦʶ ʜʝʪʘʣʝʡ.

ɿʚʘʞʘʶʯʠ ʥʘ ʦʧʠʩʘʥʫ ʚʠʱʝ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʢʘ-
ʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʙʘʟʦʚʫ ʤʦʜʝʣʴ ʟ ʫʨʘʭʫʚʘʥ-
ʥʷʤ ʚʠʤʦʛ ʜʦ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʪʘ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʦʶ
ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʉʠʤʫʣʴʪʘʪʠʚʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʠ-
ʣʠ ʥʘʨʝʰʪʽ ʦʪʨʠʤʘʪʠ ʯʽʪʢʫ ʢʘʨʪʠʥʫ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʽ ʟ ʷʢʠʤʠ ʦʙʤʝʞʝʥ-
ʥʷʤʠ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʨʦʟʚôʷʟʘʥʥʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ
ʘʣʛʦʨʠʪʤʽʚ.

ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʘʢʮʝʥʪʦʚʘʥʝ ʥʘ ʤʝʪʦʜʠʮʽ (ʩʧʦʩʦʙʽ
ʨʦʟʚôʷʟʘʥʥʷ). ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʧʦʻʜʥʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚ-
ʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʘ-
ʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ, ʧʨʦʪʝ ʫʚʘʛʫ ʪʘʢʦʞ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʧʦʩʪʘʥʦʚʮʽ
ʟʘʜʘʯʽ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʶ ʾʾ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʦʜʝʣʴ ʙʫʣʘ ʤʘʢʩʠʤʘ-
ʣʴʥʦ ʨʝʘʣʽʩʪʠʯʥʦʶ ʽ ʜʘʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʟʘ-
ʩʪʦʩʫʚʘʪʠ ʨʦʟʨʦʙʣʶʚʘʥʠʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ.
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ
ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʠʤ ʽ
ʥʝʩʝ ʚ ʩʦʙʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦ ʥʦʚʠʭ (ʟʚʘʞʘʶʯʠ ʥʘ
ʛʣʦʙʘʣʴʥʽʩʪʴ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ) ʢʘʣʝʥʜʘʨʥʠʭ ʧʣʘʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʛʝʥʝ-
ʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʠʭ ʤʘ-
ʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʟ ʽʥʰʦʛʦ, ʜʦʟʚʦʣʷʶʪʴ ʚʚʦʜʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ
ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʧʝʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʨʘʤʝʪʨʽʚ (ʦʩʢʽʣʴʢʠ ʛʝʥʝʪʠʯʥʽ
ʘʣʛʦʨʠʪʤʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʨʷʜ ʟʤʽʥʥʠʭ, ʟ ʷʢʠʤʠ ʽ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʛʝ-
ʥʝʨʘʮʽʷ ʥʦʚʠʭ ʚʘʨʽʘʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʥʷ, ʚʚʝʜʝʥʽ ʫ
ʟʘʜʘʥʫ ʤʦʜʝʣʴ).

ʉʫʯʘʩʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʽʤʽʪʘʮʽʶ ʫ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʩʪʠʩʣʽ ʩʪʨʦʢʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʥʘ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ
ʚʠʭʦʜʫ ʟ ʮʠʢʣʫ ʛʝʥʝʨʘʮʽʾ ʥʦʚʠʭ ʧʦʧʫʣʷʮʽʡ ʨʦʟʚôʷʟʢʽʚ.

ʈʦʟʤʽʨʥʽʩʪʴ ʟʘʜʘʯʽ, ʷʢʘ ʨʘʥʽʰʝ ʩʪʘʥʦʚʠʣʘ ʩʦʙʦʶ ʥʝʟʜʦʣʘʥʥʫ ʧʝʨʝ-
ʰʢʦʜʫ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ, ʧʨʦʪʝ ʪʝʧʝʨ ʨʦʟʨʘʭʫʥʢʠ ʥʘʙʫ-
ʚʘʶʪʴ ʤʝʥʰʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʛʝʥʝʨʘʮʽʷ ʥʦʚʦʾ
ʧʦʧʫʣʷʮʽʾ ʩʪʚʦʨʶʻ ʦʜʥʦʛʦ ʥʦʚʦʛʦ ʧʦʪʦʤʢʘ, ʚʢʣʶʯʝʥʥʷ ʷʢʦʛʦ ʜʦ ʧʦʧʝʨʝ-
ʜʥʴʦʾ ʧʦʧʫʣʷʮʽʾ ʟʤʽʥʶʻ ʨʦʟʚôʷʟʦʢ ʽ ʤʘʻ ʧʦʩʪʫʧʦʚʦ ʧʦʢʨʘʱʫʚʘʪʠ ʟʥʘʯʝʥʥʷ
ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽ  ʾ ʚ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʥʥʷ (ʷʢʱʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʤʘʢʩʠʤʫʤ
ʧʝʚʥʦʾ ʬʫʥʢʮʽʾ) ʘʙʦ ʩʧʘʜʘʥʥʷ (ʷʢʱʦ ʟʘʜʘʯʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʙʫʜʦʚʫ ʢʘ-
ʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ).

ʉʠʤʫʣʴʪʘʪʠʚʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʯʽʪʢʦ ʦʢʨʝʩʣʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ
ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʤʦʤʝʥʪʠ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ
ʫʤʦʚ, ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʷʚʠʪʠ ʫʩʽ ʪʦʯʢʠ ʚʭʦʜʫ ʪʘ ʚʠʭʦ-
ʜʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʆʄ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʜʫ
ʟʘʜʘʯ ʫ ʥʘʰ ʯʘʩ (ʪʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʠʤ, ʦʩʢʽʣʴʢʠ
ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʻ
ʮʽʣʢʦʤ ʥʝʦʙʭʽʜʥʠʤ ʽ ʚ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʚʞʝ ʜʘʚ-
ʥʦ, ʭʦʯʘ ʽ ʥʝ ʙʫʣʦ ʬʦʨʤʘʣʽʟʦʚʘʥʦ.

ʊʦʙʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʴʪʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘ-
ʜʘʯ, ʧʦʜʽʙʥʠʭ ʜʦ ʟʘʜʘʯʽ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʽ ʣʦ-
ʛʽʯʥʦʶ ʫʤʦʚʦʶ ʧʦʙʫʜʦʚʠ ʪʘʢʦʛʦ ʨʦʟʚôʷʟʢʫ, ʷʢʠʡ ʙʠ ʚʨʘʭʦʚʫʚʘʚ
ʙʽʣʴʰʽʩʪʴ ʫʤʦʚ, ʙʫʚ ʧʦʩʣʽʜʦʚʥʠʤ ʪʘ ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ, ʪʦʜʽ ʷʢ
ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʦʚʝʣʠ ʩʚʦʶ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʥʽʩʪʴ ʧʨʠ
ʨʦʟʚôʷʟʘʥʥʽ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʽ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʟʘʜʘʯ.

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʫ ʥʘʧʨʷʤʢʫ ʚʜʦʩʢʦ-
ʥʘʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʭʝʤʠ ʩʠʤʫʣʷʪʦʨʘ, ʧʽʜʙʦʨʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ
ʥʘʡʨʝʣʝʚʘʥʪʥʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʦʧʫʣʷʮʽʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥ-
ʥʽ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʙʫʜʝ ʤʦʜʠʬʽ-
ʢʫʚʘʪʠʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ.
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ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ
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ʄʆɼɽʃʀ ʆʎɽʅʂʀ ʕʂʆʅʆʄʀʏɽʉʂʆʁ
ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʈɸɿɺʀʊʀʗ

ɺʆɼʆʇʈʆɺʆɼʅʆ-ʂɸʅɸʃʀɿɸʎʀʆʅʅʆʁ ʉɽʊʀ*6

ɺʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʩʠʩʪʝ-
ʤʘʤʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʩʝʣ, ʦʪ ʯʝʪʢʦʛʦ ʬʫʥʢʮʠ-
ʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ
ʣʶʜʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʦʚ ʠ ʟʝʤʝʣʴ.

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ ʚʦʜʦʧʨʦʚʦʜʥʦ-ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ
ʭʦʟʷʡʩʪʚʘ (ɺʂʍ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʷʞʸʣʳʤ ʬʠʥʘʥʩʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ,
ʧʨʠʯʠʥʳ ʢʦʪʦʨʦʛʦ ʥʦʩʷʪ ʪʝʭʥʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ
ʭʘʨʘʢʪʝʨ.

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ
ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʘʚʘʨʠʡ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʦʣʴʢʦ ʚ
ʛʦʨʦʜʩʢʠʭ ʩʝʪʷʭ ʚ ʘʚʘʨʠʡʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘʭʦʜʠʪʩʷ 19,9 ʪʳʩ. ʢʤ ʪʨʫ-
ʙʦʧʨʦʚʦʜʦʚ, ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʥʝ ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʪʠʢʦʨʨʦʟʠ-

*ɽ. ʀ. ʉʣʘʚʫʪʘ, ʍʘʨʴʢʦʚʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ
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77

ʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ, ¼ ʯʘʩʪʴ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʝ-
ʪʝʡ (ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ) ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʨʘʙʦʪʘʣʠ ʩʨʦʢ ʘʤʦʨʪʠ-
ʟʘʮʠʠ, ʟʘʢʦʥʯʠʣʩʷ ʩʨʦʢ ʘʤʦʨʪʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʡ ʧʷʪʦʡ
ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ʊʘʢ, ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ
ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʚ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2005 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ – ʩ 2035 ʜʦ 3901 [1].

ɺ ʩʠʩʪʝʤʘʭ ʢʘʥʘʣʠʟʘʮʠʠ ʩʘʤʦʨʪʠʟʠʨʦʚʘʥʦ 26 % ʩʝʪʝʡ (ʚ ʘʚʘʨʠʡʥʦʤ
ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ 6,4 ʪʳʩ. ʢʤ. ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ) ʠ 7 % ʥʘʩʦʩ-
ʥʳʭ ʩʪʘʥʮʠʡ [7]. ʇʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʨʝʤʦʥʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ
ʪʦʣʴʢʦ ʥʘ ʧʦʣʦʚʠʥʫ. ɺ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ
ʢʦʣʣʝʢʪʦʨʳ ʚ ʛʦʨʦʜʘʭ ʂʠʝʚʝ, ʍʘʨʴʢʦʚʝ, ɼʦʥʝʮʢʝ, ʍʝʨʩʦʥʝ, ʅʠʢʦʣʘʝʚʝ,
ʏʝʨʢʘʩʩʘʭ, ʏʝʨʥʠʛʦʚʝ, ʄʘʨʠʫʧʦʣʝ, ʗʣʪʝ, ɽʚʧʘʪʦʨʠʠ, ʂʝʨʯʠ ʠ ʜʨ.

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ,
ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩʦʚʨʝʤʝʥ-
ʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʦʡ ʫʩʣʦʞʥʝʥʠʷ ʩʘʥʠ-
ʪʘʨʥʦ-ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.

ɼʝʬʠʮʠʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ
ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʥʝ ʧʦʟʚʦʣʷ-
ʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʩʫʱʝʩʪʚʣʷʪʴ
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ
ʚʦʜʦʧʨʦʚʦʜʥʦ-ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʘʚʘʥʠʷ ʧʝ-
ʨʝʩʤʦʪʨʘ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʪʘʨʠʬʦʚ ʚ 2006 ʛ. ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʦʜʦʩʥʘ-
ʙʞʝʥʠʷ ʩʨʝʜʥʠʡ ʪʘʨʠʬ ʟʘ 1 ʤ3 ʩʦʩʪʘʚʠʣ 75 ʢʦʧ. [4]; ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ
ʢʘʥʘʣʠʟʘʮʠʠ – 60 ʢʦʧ. [8]. ʀ ʚ ʪʦʤ, ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʪʘʨʠʬʳ ʙʳʣʠ
ʤʝʥʴʰʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ 14 ʢʦʧ.

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ
ʧʨʝʜʧʨʠʷʪʠʡ ɺʂʍ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 1 ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚ
ʮʝʣʦʤ ʧʦ ʋʢʨʘʠʥʝ ʚ 2005 ʛ. ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫʯʠʣʠ
ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʨʘʟʤʝʨʝ 361,5 ʤʣʥ. ʛʨʥ., ʘ
ʫʙʳʪʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʜʦʦʪʚʝʜʝʥʠʷ – 250,7 ʤʣʥ. ʛʨʥ. [3] ʆʜʝʩʩʢʘʷ ʦʙ-
ʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ, ʛʜʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫ-
ʯʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʨʘʟʤʝʨʝ 3,8 ʤʣʥ. ʛʨʥ., ʚ
ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʧʦʣʫʯʠʣʠ ʧʨʠʙʳʣʴ ʚ
ʨʘʟʤʝʨʝ 16,0 ʤʣʥ. ʛʨʥ.

ʅʝʩʦʚʝʨʰʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʦ ʚʦʧʨʦ-
ʩʘʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʜʦʧʨʦʚʦʜʥʦ-ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ
ʭʦʟʷʡʩʪʚʘ ʩ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩ-
ʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ
ʦʙʲʝʢʪʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʥʘ ʜʦʛʦʚʦʨʥʳʭ ʫʩʣʦʚʠʷʭ
ʩ ʠʭ ʩʦʙʩʪʚʝʥʥʠʢʦʤ. ʇʦʵʪʦʤʫ ʜʝʤʦʥʦʧʦʣʠʟʘʮʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ
ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʦʙʠʣʠʟʘʮʠʠ ʬʠʥʘʥʩʦ-
ʚʳʭ ʨʝʩʫʨʩʦʚ [1].

ʊʘʙʣʠʮʘ 1
ʌʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ɺʂɻ

ʚ 2005 ʛ., ʪʳʩ. ʛʨʥ.

ʇʚʤʙʪʫʡ ʌʣʩʙʡʦʴ ɻʧʝʧʪʦʙʚʟʞʦʡʞ ɻʧʝʧʧʫʛʞʝʞʦʡʞ

ɸʚʪʦʥʦʤʥʘʷ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ –12793,1 –11077,8

ɺʠʥʥʠʮʢʘʷ –2645,7 –1493,4

ɺʦʣʳʥʩʢʘʷ –2218,8 –2682,9

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ –70707,2 –45309,0

ɼʦʥʝʮʢʘʷ –49572,1 –12877,6

ɾʠʪʦʤʠʨʩʢʘʷ –3934,8 –6840,7

ɿʘʢʘʨʧʘʪʩʢʘʷ –3010,3 –1315,0

ɿʘʧʦʨʦʞʩʢʘʷ –20533,0 –12124,7

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ –816,8 –3004,6

ʂʠʝʚʩʢʘʷ –5709,5 –5095,1

ʂʠʨʦʚʦʛʨʘʜʩʢʘʷ –5873,7 –6036,1

ʃʫʛʘʥʩʢʘʷ –34899,3 16060,8

ʃʴʚʦʚʩʢʘʷ –11027,4 –18530,5

ʅʠʢʦʣʘʝʚʩʢʘʷ –11912,5 –9685,2

ʆʜʝʩʩʢʘʷ 3756,9 –9427,2

ʇʦʣʪʘʚʩʢʘʷ –9550,7 –8018,8

ʈʦʚʝʥʩʢʘʷ –2533,3 –3571,7

ʉʫʤʩʢʘʷ –2647,2 –6905,8

ʊʝʨʥʦʧʦʣʴʩʢʘʷ –2456,3 –1019,8

ʍʘʨʴʢʦʚʩʢʘʷ –11106,0 –9195,8

ʍʝʨʩʦʥʩʢʘʷ –2611,0 –2281,8

ʍʤʝʣʴʥʠʮʢʘʷ –4294,6 –4501,5

ʏʝʨʢʘʩʩʢʘʷ –2646,5 –1556,4

ʏʝʨʥʦʚʠʮʢʘʷ –3457,6 –746,1

ʏʝʨʥʠʛʦʚʩʢʘʷ –3398,0 –2948,5

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ –5494,8 –2149,6

ʛ. ʂʠʝʚ –79393,9 –78382,3

ɺʩʝʛʦ ʧʦ ʋʢʨʘʠʥʝ –361487,2 –250717,1
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ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʚʰʠʤʩʷ ʥʘ ʬʠʥʘʥ-
ʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ɺʂʍ, ʷʚʣʷʝʪʩʷ ʩʪʦʡʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ
ʩʥʠʞʝʥʠʶ ʦʙʲʸʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʳ ʠ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ
[2]. ɺ 1996 ʛ. ʦʙʲʸʤ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʧʦ ʋʢʨʘʠʥʝ ʩʦʩʪʘʚʠʣ 4 ʤʣʨʜ.
ʤ3 ʚʦʜʳ, ʦʪʚʦʜ ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ – 3,4 ʤʣʨʜ. ʤ3 ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ;
ʚ 2003 ʛ. – 2,7 ʠ 2,3 ʤʣʨʜ. ʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3].

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʦʙʲʸʤʘ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʳ ʠ ʦʪʚʦʜʘ
ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʶʪʩʷ ʠ ʩʧʘʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝ-
ʣʦʤ ʚ ʩʪʨʘʥʝ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦ-
ʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʦʚ ʫʯʸʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ
ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ (ʠ ʦʪʚʦʜ
ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʧʠ-
ʩʘʥʥʳʭ ʚ ʢʚʘʨʪʠʨʝ (ʜʦʤʝ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʪʦʣʴʢʦ ʫʩʠ-
ʣʝʥʠʝ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ
ʧʨʝʜʧʨʠʷʪʠʡ ɺʂʍ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʨʝʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶ-
ʱʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦ, ʥʦ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʧʦʜʢʣʶʯʝ-
ʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ
ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʘʢ ʥʘʩʝʣʝʥʠʝ [6]. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ,
ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʫʩʣʫʛʘ-
ʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʢ ʦʪʜʝʣʴʥʳʤ ʥʘʩʝʣʸʥʥʳʤ
ʧʫʥʢʪʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ.

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʋʢʨʘʠʥʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʧʠ-
ʪʴʝʚʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ ʢʘʥʘʣʠʟʘʮʠʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤʠ ʜʘʥʥʳ-
ʤʠ: 448 ʛʦʨʦʜʦʚ, 796 ʧʦʩʝʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ 6651 ʩʝʣʴʩʢʠʡ

ʈʝʘʣʠʟʘʮʠʷ ʚʦʜʳ ʆʪʚʦʜ ʩʪʦʢʦʚ
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ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʦʙʝʩʧʝʯʝʥʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ
ʠ 426 ʛʦʨʦʜʦʚ, 518 ʧʦʩʝʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʠ 841 ʩʝʣʦ ʦʙʝʩʧʝʯʝʥʳ
ʩʠʩʪʝʤʘʤʠ ʢʘʥʘʣʠʟʘʮʠʠ [5]. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ
ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʧʨʦʚʦʜʦʤ ʠ ʢʘʥʘʣʠʟʘʮʠʝʡ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ.
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ʈʠʩ. 2. ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʋʢʨʘʠʥʳ
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʧʨʦʚʦʜʦʤ ʠ ʢʘʥʘʣʠʟʘʮʠʝʡ, %

ʋʯʠʪʳʚʘʷ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ɺʂʍ, ʥʝʦʙʭʦʜʠʤʦ,
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢ-
ʪʳ, ʨʘʩʭʦʜʳ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʢʦʪʦʨʳʭ ʦʢʫʧʷʪʩʷ ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ. ɼʣʷ
ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʧʦʜʢʣʶʯʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦ-
ʪʷʞʸʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ (ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ) ʩʝʪʠ.

ʉʨʘʚʥʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ
ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ, ʘ
ʠʤʝʥʥʦ – ʯʠʩʪʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʜʦʭʦʜʘ.

ʏʠʩʪʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʜʦʭʦʜ (ʏʇɼ) – ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ
ʦʙʱʠʡ ʘʙʩʦʣʶʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʝ ʢʦʥʝ-
ʯʥʳʡ ʵʬʬʝʢʪ. ʏʇɼ – ʨʘʟʥʦʩʪʴ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝ-
ʤʝʥʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʭʦʜʘ ʠ ʠʥʚʝʩʪʠʮʠʡ.

ä
=

ä
=

Ö-Ö=
n

1j

m

1j

tVjʀjViʏɼʏʇɼ , (1)

ʛʜʝ ʏɼi – ʯʠʩʪʳʡ ʜʦʭʦʜ i-ʛʦ ʧʝʨʠʦʜʘ;
ʀj –  ʠʥʚʝʩʪʠʮʠʠ j-ʛʦ ʧʝʨʠʦʜʘ;
V – ʜʠʩʢʦʥʪʥʳʡ ʤʥʦʞʠʪʝʣʴ;
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n – ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ;
m – ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ.

ɼʠʩʢʦʥʪʥʳʡ ʤʥʦʞʠʪʝʣʴ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʬʦʨʤʫʣʝ:

1t)q1(
1)1t()q1(tV -+

=--+= , (2)

ʛʜʝ t – ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ;
q – ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ.

ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʨʘʟʠʪʴ ʬʦʨʤʫʣʦʡ:

ʵʈɼʏɼ -= , (3)

ʛʜʝ ʏɼ – ʯʠʩʪʳʡ ʜʦʭʦʜ;
ɼ – ʜʦʭʦʜ;
ʈʕ – ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ.

ɺʝʣʠʯʠʥʫ ʜʦʭʦʜʘ ʚʳʨʘʟʠʤ ʯʝʨʝʟ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ
ʧʨʦʞʠʚʘʝʪ ʚ ʧʦʜʢʣʶʯʘʝʤʦʤ ʨʘʡʦʥʝ:

T12Nɼ ÖÖÖ= r ,  (4)
ʛʜʝ N – ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ,

ʯʝʣ.;
ɟ – ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ(ʦʪʚʦʜʘ ʩʪʦʯʥʦʡ ʞʠʜ-

ʢʦʩʪʠ) ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʚ ʤʝʩʷʮ, ʤ3;
ʊ – ʪʘʨʠʬ, ʛʨʥ./ʤ3.

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʫʜʫʪ
ʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ(ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʨʝ-
ʘʛʝʥʪʳ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ), ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʬʦʨʤʫʣʝ 3 ʠʩʧʦʣʴʟʦʚʘʪʴ
ʚʤʝʩʪʦ ʚʝʣʠʯʠʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʈʵ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʝʥ-
ʥʳʭ ʨʘʩʭʦʜʦʚ – ʈ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶ-
ʱʠʤ ʦʙʨʘʟʦʤ:

1P12NP ÖÖÖ= r , (5)
 ʛʜʝ ʈ1 – ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 1 ʤ3 ʚʦʜʳ(ʩʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ).

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ
ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:

ii PTNʏɼ )(12 1-ÖÖÖ= r . (6)
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ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ʨʘʟʤʝʨ ʠʥʚʝʩʪʠʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʢʣʶ-
ʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢ ʚʦʜʦʧʨʦʚʦʜʥʦʡ (ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ)
ʩʝʪʠ. ɺʳʨʘʟʠʤ ʚʝʣʠʯʠʥʫ ʀ ʯʝʨʝʟ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʩʝʪʠ. ʌʦ-
ʨʤʫʣʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:

1CLʀ Ö= , (7)
ʛʜʝ ʀ – ʠʥʚʝʩʪʠʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʨʠʷʪʠʶ ʜʣʷ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ;
L – ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ (ʢʘʥʘʣʠʟʘ-

ʮʠʦʥʥʦʡ) ʩʝʪʠ, ʤ;
ʉ1 – ʩʪʦʠʤʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʦʜʥʦʛʦ ʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʛʨʥ./ʤ.

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʯʘʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʦʢʨʦʝʪʩʷ ʘʤʦʨʪʠʟʘ-
ʮʠʝʡ ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʪʨʫʙ, ʢʦʥʝʯʥʳʡ ʚʠʜ ʬʦʨʤʫʣʳ 7 ʙʫʜʝʪ ʪʘʢʠʤ:

)100
aN1(1CLjʀ -ÖÖ= , (8)

ʛʜʝ Na – ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʠ, %.

ʊʝʧʝʨʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ,
ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʞʠʚʘʪʴ ʥʘ ʫʯʘʩʪʢʝ, ʧʦʜʢʣʶʯʘʝʤʦʤ ʢ ʮʝʥʪʨʘʣʠʟʦ-
ʚʘʥʥʦʤʫ ʚʦʜʦʧʨʦʚʦʜʫ( ʢʘʥʘʣʠʟʘʮʠʠ).

ʆʩʫʱʝʩʪʚʠʤ ʧʦʜʩʪʘʥʦʚʢʫ ʚ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫʣʫ 1 ʠ ʧʦʣʫʯʠʤ :

ä ä Ö-ÖÖ=Ö-ÖÖÖ jV)100
aN1(1CLiV)1

iPT(12N r (9)

ʊʦʛʜʘ ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦ-
ʞʠʚʘʪʴ ʥʘ ʧʦʜʢʣʶʯʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ:

ä Ö-ÖÖ

ä Ö-ÖÖ
=

iV)1
iPiT(12

jV)100
aN1(1CL

minN
r

. (10)

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʨʝ ʧʦ-
ʜʢʣʶʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʫʣʠʮ ʛ. ɻʝʥʠʯʝʩʢʘ ʧʦʢʘʟʘʣʦ ʝʸ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ: ʝʩʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ
ʫʯʘʩʪʢʦʚ ʠʜʸʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ
ʧʦʜʢʣʶʯʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ
(ʪ.ʝ. ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʶ (ʚʦʜʦʦʪʚʝʜʝ-
ʥʠʶ) ʦʜʥʦʡ ʫʣʠʮʳ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ
ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢ ʩʣʝʜʫʶʱʝʡ ʫʣʠʮʝ), ʪʦ ʨʘʩʯʸʪʳ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʬʦ-
ʨʤʫʣʝ 10 ʤʦʛʫʪ ʜʘʪʴ ʦʰʠʙʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.

ʇʦʵʪʦʤʫ ʜʣʷ ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦ-
ʭʦʜʦʚ ʦʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʩʣʝʜʫʶʱʝʛʦ



83

ʫʯʘʩʪʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦ-
ʨʳʡ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ:

)11(.
. iN

m

i jN

ʜʦʧʂ
ä
=+= , (11)

ʛʜʝ .
.

ʂʦʣʭʦʟʥ
ʜʦʧʂ  – ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ;
Nj – ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦ-

ʜʢʣʶʯʝʥʠʷ;
Ni – ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʦʜʢʣʶʯʘʝʤʦʤ ʫʯʘʩʪʢʝ.

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʢʣʘʜʢʘ ʚʦʜʦʧʨʦʚʦʜʥʦ-ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʢʦʨʦʪʢʠʡ (ʤʝʥʴʰʝ ʛʦʜʘ) ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʦʢʦʥʯʘʪʝ-
ʣʴʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʤʠʥʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦ-
ʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʞʠʚʘʪʴ ʥʘ ʧʦʜʢʣʶʯʘʝʤʦʤ ʫʯʘʩʪʢʝ, ʙʫʜʝʪ ʠʤʝʪʴ
ʩʣʝʜʫʶʱʠʡ ʚʠʜ:

ä Ö-ÖÖÖ

-ÖÖ
=

iViPiTʜʦʧʂ

aNCL
N

)1(12

)
100

1(1

min r
.

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʫʯʘʩʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʚʠʩʠʤʦ
ʜʨʫʛ ʦʪ ʜʨʫʛʘ, Nj ʙʫʜʝʪ ʨʘʚʥʦ ʥʫʣʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʂʜʦʧ ʙʫʜʝʪ ʨʘʚʝʥ 1,
ʯʪʦ ʚʦʟʚʨʘʱʘʝʪ ʥʘʩ ʢ ʬʦʨʤʫʣʝ 10.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʜʦʧʨʦʚʦʜʥʦ-ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ
ʩʝʪʠ ʧʦʟʚʦʣʠʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ɺʂɻ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ (ʩ ʪʦʯʢʠ
ʟʨʝʥʠʷ ʦʢʫʧʘʝʤʦʩʪʠ) ʥʘʧʨʘʚʣʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʲʸʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ).
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ʌʆʈʄʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈʀʏʅʆɰ ʄʆɼɽʃɯ ɯʅɼɽʂʉʋ
ʇʈʀɹʋʊʂʋ ʇɯɼʇʈʀɭʄʉʊɺ ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ
ɿ ʄɽʊʆʖ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʎɯʅʆʋʊɺʆʈɽʅʅʗ

ʅɸ ɾʀʊʃʆɺʆ-ʂʆʄʋʅɸʃʔʅɯ ʇʆʉʃʋɻʀ*7

ʇʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘʭ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʻ ʦʜʥʠʤʠ ʟ ʛʦʣʦʚʥʠʭ ʥʘ-
ʧʨʷʤʢʽʚ ʨʝʬʦʨʤʫʚʘʥʥʷ ɾʂɻ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ ʧʨʠ
ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʘʨʠʬʽʚ ʥʘ ʧʦʩʣʫʛʠ ʧʽʜʧʨʠʻʤʩʪʚ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ
ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʬʘʢʪʠʯʥʽ ʜʘʥʽ, ʪʦʙʪʦ ʜʘʥʽ ʤʠʥʫʣʦʛʦ ʧʝ-
ʨʽʦʜʫ. ʇʨʠ ʮʴʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴ-
ʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʽʚʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʪʘʨʠʬʽʚ ʪʘʢʦʞ ʧʦʣʷʛʘʣʦ ʫ
ʚʽʜʪʚʦʨʝʥʥ  ̔ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʤʠʥʫʣʦʛʦ ʧʝʨʽʦʜʫ.

ʉʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ:
¶ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʽ

ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʤʽʥ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʥʷ ʧʦʩʣʫʛ;
¶ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʨʘʭʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʨʦʙʽʪ ʽʟ

ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʝʨʝ-
ʰʢʦʜʘ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ;

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʙʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠ-
ʪʨʘʪ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ),
ʷʢ ʧʨʘʚʠʣʦ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʪʘʨʠʬʫ, ʘ ʧʨʠ ʦʜʝʨʞʘʥʥʽ
ʝʢʦʥʦʤʽʾ ʚʽʜ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʟʘʚʜʷʢʠ ʚʞʠʪʠʤ ʟʘʭʦʜʘʤ ʧʣʘʥʦʚʠʡ
ʪʘʨʠʬ, ʟʚʠʯʘʡʥʦ, ʟʥʠʞʫʻʪʴʩʷ;

¶ ʥʦʨʤʘʪʠʚ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʨʠʙʫʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ
ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʛʫʣʶʶʯʠʤ ʦʨʛʘʥʦʤ ʟʘ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʞʠʪʣʦʚʦ-

*ʅ. ʄ. ʄʘʪʚʻʻʚʘ, ʘʩʠʩʪ. ʢʘʬʝʜʨʠ ʄʽʈɽ, ʍʘʨʢʽʚʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ
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ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʦʩʠʪʴ ʦʙʤʝʞʫʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʥʝ
ʤʘʻ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʩʫʥʫʪʠ ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʥʝʜʦʣʽʢʠ ʙʫʣʘ
ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʮʽʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʪʘ-
ʨʠʬʽʚ ʥʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ. ɺʦʥʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʦʩ-
ʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ: ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʧʝʨʝʭʦʜʫ ɾʂɻ ʥʘ ʨʝʞʠʤ
ʙʝʟʟʙʠʪʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ; ʥʘʙʣʠʞʝʥʥʷ ʮʽʥ ʪʘ ʪʘʨʠʬʽʚ ʥʘ ɾʂʇ
ʜʦ ʩʫʩʧʽʣʴʥʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʪʨʘʪ ʥʘ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʨʝʘʣʽʟʘʮʽʶ; ʨʦʟʨʘ-
ʭʫʥʦʢ ʩʦʙʽʚʘʨʪʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʩʢʣʘʜʦʚʠʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʜʽʶʯʦʶ
ɯʥʩʪʨʫʢʮʽʻʶ ʟ ʧʣʘʥʫʚʘʥʥʷ, ʦʙʣʽʢʫ ʽ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʨʦʙʽʪ
(ʧʦʩʣʫʛ) ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦ-
ʩʧʦʜʘʨʩʪʚʘ, ʘʣʝ ʮʝʡ ʨʦʟʨʘʭʫʥʦʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦ-
ʢʫʤʝʥʪʘʭ; ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʙʫʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ
ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʡʦʛʦ
ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ. ʁʦʛʦ ʚʝʣʠʯʠʥʘ ʧʣʘʥʫʻʪʴʩʷ ʟʘʟʜʘʣʝ-
ʛʽʜʴ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʙʥʦʛʦ ʦʙʩʷʛʫ ʽʥʚʝʩʪʠʮʽʡ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ
ʯʘʩʪʢʠ, ʱʦ ʬʽʥʘʥʩʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʙʫʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ
ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥ ʽʥʰʠʭ ʧʣʘʪʝʞʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ
ʧʨʠʙʫʪʢʫ, ʫʨʘʭʫʚʘʥʥʷ ʫ ʮʽʥʘʭ ʽ ʪʘʨʠʬʘʭ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʦ-
ʩʪʽ ʞʠʪʣʘ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʫʨʘʭʫʚʘʥʥʷ ʚ ʪʘʨʠʬʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʦʮʽʘ-
ʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʤʘʣʦʟʘʙʝʟʧʝʯʝʥʠʭ ʛʨʦʤʘʜʷʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʣʘ
ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʷʢ ʦʙôʻʢʪʠʚʥʦʛʦ ʨʽʚʥʷ ʚʠʪʨʘʪ, ʪʘʢ ʽ ʨʦʟʤʽʨʫ
ʧʨʠʙʫʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʥʘʜʘʶʪʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʘ
ʚʝʣʠʯʠʥʘ ʪʘʨʠʬʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:

ʊ=ʉ+ʇ, (1)
ʜʝ ʊ – ʚʝʣʠʯʠʥʘ ʪʘʨʠʬʫ;

ʉ  – ʧʣʘʥʦʚʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʘʤʠ;
ʇ – ʧʣʘʥʦʚʠʡ ʧʨʠʙʫʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʡʦʛʦ ʬʫ-

ʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ, ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ.

ʈʦʟʨʘʭʦʚʘʥʽ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʪʘʨʠʬʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʙôʻʢʪʠʚʥʠʡ ʨʽ-
ʚʝʥʴ ʨʽʚʥʦʚʘʞʥʦʾ ʮʽʥʠ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ. ɼʘʣʽ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʮʽ-
ʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʦʨʷʜʦʢ ʧʣʘʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʪʘʨʠʬʫ, ʪʦʙʪʦ
ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʧʨʠʙʫʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʉʦʙʽʚʘʨʪʽʩʪʴ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʢʘʪʝʛʦʨʽʷ – ʮʝ ʚʠʨʘʞʝʥʽ ʫ ʛʨʦʰʦʚʽʡ
ʬʦʨʤʽ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ɾʂɻ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʩʧʦʞʠʚʘʯʘʤ ʉʦʙʽ-
ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʧʽʜʧʨʠʻʤʩʪʚ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ,
ʫʧʨʘʚʣʽʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʻʶ
ʧʦʩʣʫʛ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ, ʪʨʫʜʦ-



86

ʚʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ, ʪʦʙʪʦ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʠʭ ʪʘ ʫʤʦʚʥʦ-
ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ.

ʇʣʘʥʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ
ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʫʜʠʪ ʚʠʪʨʘʪ ʽ ʪʘʨʠʬʽʚ, ʘʥʘʣʽʟʫʻʪʴʩʷ ʬʘʢ-
ʪʠʯʥʠʡ ʨʽʚʝʥʴ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʚʠʷʚʣʷʶʪʴʩʷ ʨʝʟʝʨʚʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʅʘ
ʦʩʥʦʚʽ ʜʘʥʠʭ ʘʫʜʠʪʫ (ʝʢʩʧʝʨʪʠʟʠ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫ-
ʚʘʥʥʷ ʨʦʟʤʽʨʫ ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ. ɸʫʜʠʪ ʪʘʨʠʬʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ
ʤʦʞʣʠʚʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʘʙʦ ʦʢʨʝʤʠʭ ʾʾ ʩʢʣʘ-
ʜʦʚʠʭ. ʗʢ ʧʨʘʚʠʣʦ, ʨʝʟʫʣʴʪʘʪʦʤ ʘʫʜʠʪʫ ʪʘʨʠʬʽʚ ʻ ʚʠʷʚʣʝʥʥʷ ʥʝʧʨʦʜʫ-
ʢʪʠʚʥʠʭ ʚʠʪʨʘʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʝʧʨʠʯʝʪʥʠʭ ʜʦ ʜʘʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ,
ʨʝʟʝʨʚʽʚ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʝʪʘʧʽʚ ʪʝʭʥʦ-
ʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʪʘʨʠʬʫ ʥʝʦʙʭʽʜʥʦ
ʚʨʘʭʦʚʫʚʘʪʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʬʦʥʜʫ ʦʧʣʘʪʠ ʧʨʘʮʽ ʥʦʨ-
ʤʘʪʠʚʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ, ʷʢʘ ʯʘʩʪʦ ʻ ʟʘʚʠʱʝʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʬʘʢʪʠʯʥʦʶ ʽ
ʧʝʨʝʚʠʱʫʻ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʘʮʝʚʠʪʨʘʪ; ʧʝʨʝʦʮʽʥʢʫ ʦʩʥʦʚʥʠʭ
ʬʦʥʜʽʚ (ʫ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚʦʥʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʽʡ ʚʘʨʪʦʩ-
ʪʽ); ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʢʪʠʯʥʦʛʦ ʦʙʩʷʛʫ ʩʧʦʞʠʚʘʥʠʭ
ʧʦʩʣʫʛ.

ɺʠʩʥʦʚʦʢ ʧʨʦ ʟʘʚʠʱʝʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʩʦʙʽʚʘʨʪʦʩʪʽ ʥʝ ʟʘʚ-
ʞʜʠ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʚʠʪʨʘʪ.

ɺʘʨʪʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʝʣʽʢ ʨʦʙʽʪ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʪʘʨʠʬʽ, ʽ
ʜʦʧʦʚʥʠʪʠ ʪʠʤʠ, ʱʦ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ, ʘʙʦ ʪʠʤʠ, ʱʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʚ
ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʦʙʩʷʟʽ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʜʦʮʽʣʴ-
ʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʝʥʥʷ ʚ ʩʦʙʽ-
ʚʘʨʪʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. ɼʦʮʽʣʴʥʦ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ
ʚʟʘʻʤʦʚʧʣʠʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʡ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʟ ʫʨʘʭʫʚʘʥʥʷʤ
ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. ʋ ʨʘʤʢʘʭ ʟʘʭʦʜʽʚ ʨʝ-
ʬʦʨʤʫʚʘʥʥʷ ɾʂɻ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʟʽ ʩʢʦʨʦʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠ-
ʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ ʧʦʩʣʫʛʠ (ʚʦʜʠ ʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ).

ʊʘʢʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʣʠʢʘʻ ʧʨʦʧʦʨʮʽʡʥʝ ʟʥʠʞʝʥʥʷ ʫʤʦʚʥʦ-
ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ (ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʦʣʠʚʫ, ʤʘʪʝʨʽʘʣʽʚ, ʨʝʘʛʝʥʪʽʚ), ʘʣʝ ʚ
ʨʝʟʫʣʴʪʘʪʽ ʟʙʝʨʝʞʝʥʥʷ ʦʙʩʷʛʫ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʟʫʤʦʚʣʶʻ ʥʝ-
ʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʥʦʚʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ.

ʆʙʣʽʢ ʚʧʣʠʚʫ ʟʨʦʩʪʘʶʯʦʾ ʯʘʩʪʢʠ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʫ ʮʴʦ-
ʤʫ ʨʘʟʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʧʣʘʥʦʚʠʭ ʚʠʪʨʘʪ ʥʘ
ʧʣʘʥʦʚʠʡ ʦʙʩʷʛ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʨʦʟʨʘʭʦ-
ʚʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʨʤʘʪʠʚʽʚ ʾʭʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʟʘʭʦʜʽʚ ʱʦʜʦ
ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʫ ʚʠʨʦʙʥʠʯʽʡ ʧʨʦʛʨʘʤʽ ʧʽʜʧʨʠʻʤʩʪ-
ʚʘ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʽ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜ-
ʚʠʱʝʥʥʷ ʧʣʘʥʦʚʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʠʭ
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ʚʠʪʨʘʪ, ʪʘʢ ʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭʥʴʦʛʦ ʟʥʠʞʝʥʥʷ ʚ ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ ʪʘ
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʮʴʦʛʦ ʽʥʚʝʩʪʠʮʽʾ.

ʆʮʽʥʶʻʪʴʩʷ ʚʧʣʠʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʥʘ ʷʢʽʩʪʴ ʧʦʩʣʫʛ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʩʦ-
ʙʽʚʘʨʪʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʥʘʜʘʥʠʭ ʩʧʦʞʠʚʘʯʘʤ ʧʦʩʣʫʛ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʟʘ-
ʚʜʘʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡ ʦʮʽʥʶʻʪʴʩʷ ʟʤʽʥʘ
ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʣʽʢʫ
ʨʦʙʽʪ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʥʦʚʠʭ ʚʠʜʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʶ ʥʦʚʠʭ ʪʝʭ-
ʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʝʦʙ-
ʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʟʥʠʞʝʥʥʷ ʪʘʨʠʬʽʚ ʟʘ ʥʝʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ (ʧʦ-
ʩʣʫʛ), ʘʙʦ ʥʝʥʘʜʘʥʥʷ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʘʨʠʬʘʤʠ ʨʦʙʽʪ
(ʧʦʩʣʫʛ) ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ɾʂɻ.

ʉʦʙʽʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ
ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʝʘʣʴʥʦ ʚʠʢʦʥʫʚʘ-
ʥʠʤ ʧʝʨʝʣʽʢʦʤ ʨʦʙʽʪ, ʩʪʘʥʦʤ (ʨʽʚʥʝʤ ʟʥʦʩʫ) ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ. ʅʝʦʙ-
ʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ,
ʨʦʙʽʪ, ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʤʝʨʝʞ ʦʮʽʥʶʻʪʴʩʷ ʟ ʧʦ-
ʛʣʷʜʫ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʘʙʦ ʨʝʛʫ-
ʣʶʶʯʠʤ ʦʨʛʘʥʦʤ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʧʣʘʥʦʚʫ ʩʦʙʽʚʘʨʪʽʩʪʴ.

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ, ʘ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜ-
ʩʫʤʢʫ, ʽ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʪʘʨʠʬʫ, ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ ʙʝʟ ʾʭ
ʘʥʘʣʽʟʫ ʟʘ ʟʘʟʥʘʯʝʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʥʝ ʧʦʚʠʥʥʦ ʜʦʧʫʩʢʘʪʠʩʴ.

ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʧʣʘʥʫʚʘʥ-
ʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘʚʽʪʴ ʟʘ ʦʢʨʝʤʠʤʠ ʩʪʘʪʪʷʤʠ ʚʠʤʘ-
ʛʘʻ ʘʥʘʣʽʟʫ ʾʭ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʰʣʷʭʦʤ ʘʫʜʠʪʦʨʩʴʢʦʾ ʧʝʨʝʚʽʨʢʠ, ʘ
ʪʘʢʦʞ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʚʠʪʨʘʪʘʤʠ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ
ʢʦʨʠʛʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʮʠʭ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʦ-
ʙʽʚʘʨʪʦʩʪʽ.

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘʨʠʬʽʚ ʬʦʨʤʫʻʪʴʩʷ ʧʣʘʥʦʚʘ ʩʦʙʽ-
ʚʘʨʪʽʩʪʴ ʷʢ ʨʝʟʫʣʴʪʘʪ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ. ʇʣʘ-
ʥʦʚʽ ʚʠʪʨʘʪʠ ʟʘ ʢʦʞʥʦʶ ʩʪʘʪʪʝʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ:
¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ;
¶ ʢʦʨʝʛʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ

ʽ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ;
¶ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʠʭ ʚʠʪʨʘʪ;
¶ ʩʢʣʘʜʘʥʥʷ ʘʢʪʽʚ ʘʫʜʠʪʦʨʩʴʢʠʭ ʧʝʨʝʚʽʨʦʢ (ʝʢʩʧʝʨʪʠʟʠ ʪʘʨʠʬʽʚ, ʟʘ-

ʧʣʘʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʦʙôʻʢʪʽʚ ɾʂɻ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦ-
ʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʡ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ).

ʇʣʘʥʫʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦ-
ʚʘʥʦʛʦ ʪʘʨʠʬʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ
(ʾʾ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ) ʚ ʦʜʠʥʠʮʷʭ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʽ-
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ʷʣʴʥʦʩʪʽ, ʟʛʽʜʥʦ ʟ ʯʠʥʥʦʶ ɯʥʩʪʨʫʢʮʽʻʶ ʟ ʧʣʘʥʫʚʘʥʥʷ, ʦʙʣʽʢʫ ʽ ʢʘʣʴʢʫ-
ʣʶʚʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʨʦʙʽʪ (ʧʦʩʣʫʛ) ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ
ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝ-
ʜʥʴʦ ʚʠʟʥʘʯʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ) ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʘ-
ʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʩʣʫʛ.

ʇʣʘʥʦʚʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ
ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʧʣʘʥʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʧʣʘʥʦʚʠʡ ʦʙʩʷʛ ʧʦʩʣʫʛ ʫ ʥʘʪʫʨʘʣʴ-
ʥʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʚʠʭʦʜʷʯʠ ʟ ʥʦʨʤʘʪʠʚʽʚ (ʣʽʤʽʪʽʚ) ʾʭʥʴʦ-
ʛʦ ʩʧʦʞʠʚʘʥʥʷ ʽ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ (ʟʘ ʛʨʫʧʘʤʠ ʽ
ʢʘʪʝʛʦʨʽʷʤʠ), ʪʦʙʪʦ:

ä= Q/ʉʟʘʛCʧ1 ,

ʜʝ 1Cʧ  – ʧʣʘʥʦʚʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʦʩʣʫʛʠ;
ʉʟʘʛ – ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʧʣʘʥʦʚʠʭ ʚʠʪʨʘʪ (ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ

ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʩʣʫʛ);
äQ  – ʦʙʩʷʛ ʩʧʦʞʠʚʘʥʥʷ ʽ ʢʘʪʝʛʦʨʽʾ ʩʧʦʞʠʚʘʯʽʚ.

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʥʘʜʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʛʘʣʴʥʦʛʦ ʦʙ-
ʩʷʛʫ ʧʦʩʣʫʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʚʠʪʨʘʪ ʟʘ ʢʦʞʥʦʶ ʩʪʘʪʪʝʶ ʢʘʣʴʢʫʣʷ-
ʮʽʾ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʘʣʫʟʽ.

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʥʦʚʠʭ ʚʠʪʨʘʪ
ʫ ʨʦʟʨʽʟʽ ʦʩʥʦʚʥʠʭ ʩʪʘʪʝʡ ʩʦʙʽʚʘʨʪʦʩʪʽ.

ʇʣʘʥʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʧʘʣʠʚʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʽʥʰʽ
ʧʨʷʤʽ ʚʠʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ
ʧʦʩʣʫʛʠ (ʧʽʜʡʦʤʫ ʚʦʜʠ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ
ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ ʩʧʦʞʠ-
ʚʘʯʘʤ, ʚʠʪʨʘʪ ʽ ʚʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ ʧʦʩʣʫʛʠ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ (ʰʣʷʭʦʤ
ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʾʭ ʩʧʦʞʠʚʘʥʥʷ), ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ, ʥʝ-
ʚʨʘʭʦʚʘʥʠʭ ʚʠʪʨʘʪ ʽ ʚʠʪʨʘʪ ʥʘ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ (ʟʘ ʨʘʭʫʥʦʢ ʟʘʤʽʥʠ ʟʥʦ-
ʰʝʥʠʭ ʬʦʥʜʽʚ, ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʰʠʭ ʟʘʭʦʜʽʚ) ʧʦʚʠʥʥʦ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʠ-
ʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʧʘʣʠʚʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʦʱʦ, ʱʦ ʟʤʽʥʶ-
ʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʦʙʩʷʛʫ ʚʠʨʦʙʣʝʥʠʭ ʧʦʩʣʫʛ.

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʣʘʥʫʚʘʥʥʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʚʠʥʥʘ ʧʝʨʝʜʫʚʘʪʠ
ʨʦʟʨʦʙʢʘ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʪʨʘʪʠ ʥʘ ʤʘʪʝʨʽʘʣʴʥʽ
ʨʝʩʫʨʩʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ, ʚʠʟʥʘʯʘʶʪʴʩʷ
ʚʠʭʦʜʷʯʠ ʟ ʥʦʨʤ ʚʠʪʨʘʪ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩ-
ʥʦʚʽ ʯʠʥʥʠʭ ʚʽʜʦʤʯʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʧʣʘʥʦʚʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦ-
ʩʣʫʛ ʽ ʮʽʥ ʟʘ ʦʜʠʥʠʮʶ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʨʝʩʫʨʩʫ.
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ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʧʦʚʠʥʝʥ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʛʘʣʫ-
ʟʝʚʽʡ ʪʘʨʠʬʥʽʡ ʫʛʦʜʽ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ), ʘʥʘ-
ʣʽʟʽ ʯʠʩʝʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʽʩʪʘʚʣʝʥʥʷ ʾʭ ʟ ʯʠʩʝʣʴʥʽʩʪʶ
ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ-ʘʥʘʣʦʛʘʭ, ʘ ʪʘʢʦʞ ʟ ʫʢʨʫʧʥʝʥʠʤʠ ʧʦʢʘ-
ʟʥʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʯʠʩʝʣʴʥʽʩʪʶ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ 100 ʞʠʪʝʣʽʚ, ʱʦ ʦʙ-
ʩʣʫʛʦʚʫʶʪʴʩʷ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ, ʱʦ ʟʘʡʤʘʶʪʴ
ʟʥʘʯʥʫ ʧʠʪʦʤʫ ʚʘʛʫ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ,
ʚʘʞʣʠʚʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʻ ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʨʝʜʥʶ ʟʘʨʦʙʽʪʥʫ
ʧʣʘʪʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɼʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘ-
ʣʫʟʝʡ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʦʜʦʣʘʥʥʷ ʚʽʜʪʦʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʨʦʙʦʯʦʾ
ʩʠʣʠ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦ-
ʜʘʨʩʪʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʾ ʧʦ ʥʘʩʝʣʝʥʦʤʫ
ʧʫʥʢʪʫ.

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘ-
ʩʦʙʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʯʠʥʥʠʭ ʥʦʨʤ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫ-
ʚʘʥʴ ʽ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʚʠʪʨʘʪ ʥʘ
ʘʤʦʨʪʠʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ
ʾʭʥʽʡ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ ʧʝʨʝʦʮʽʥʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ.

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʧʣʘʥʫʚʘʥʥʶ ʚʠʪʨʘʪ ʥʘ ʘʚʘʨʽʡʥʦ-
ʚʽʜʙʫʜʦʚʥʽ ʨʦʙʦʪʠ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʦʾ
ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʦʙôʻʢʪʽʚ ɾʂɻ:
¶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʤʦʚ ʟʘ ʨʽʢ ʫ ʨʦʟʨʘʭʫʥʢʫ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 1 ʤʣʥ. ʛʨʥ.

ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʟʘʩʦʙʽʚ;
¶ ʩʪʘʣʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ – ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʣʽʢʚʽʜʘʮʽʾ ʦʜʥʽʻʾ ʘʚʘʨʽʾ

(ʛʦʜʠʥ);
¶ ʤʦʞʣʠʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʩʪʘʣʦʩʪʽ ʨʦʙʦʪʠ ʦʙôʻʢʪʽʚ ʫ ʨʝ-

ʟʫʣʴʪʘʪʽ ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ ʬʦʥʜʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ ʽʥʰʠʭ ʟʘʭʦʜʽʚ.
ɺʠʪʨʘʪʠ ʥʘ ʧʦʢʫʧʥʫ ʧʨʦʜʫʢʮʽʶ (ʚʦʜʫ, ʪʝʧʣʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ)

ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʩʣʫʛ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪ-
ʚʦ ʥʝ ʤʘʻ ʜʦʩʪʘʪʥʽʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ
ʧʦʩʣʫʛʠ. ɺʢʣʶʯʝʥʥʷ ʮʠʭ ʚʠʪʨʘʪ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʦʩʣʫʛ ʩʫʪʪʻʚʦ ʚʧʣʠ-
ʚʘʻ ʥʘ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʪʘʨʠʬʫ.

ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʢʫʧʫʻʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ, ʧʣʘʥʫ-
ʶʪʴʩʷ ʚ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʝʧʣʦ-, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʣʘʥʦʚʦʛʦ
ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ, ʥʘʷʚʥʦʩʪʽ ʚʣʘʩʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝ-
ʯʫʶʪʴ ʮʝʡ ʦʙʩʷʛ, ʚʽʜʩʦʪʢʘ ʚʪʨʘʪ ʽ ʥʝʚʨʘʭʦʚʘʥʠʭ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʜʘʯʽ
ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʪʘʨʠʬʽʚ
ʥʘ ʟʘʟʥʘʯʝʥʫ ʧʨʦʜʫʢʮʽʶ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʟʜʽʡʩʥʶʻʪʴʩʷ
ʦʢʨʝʤʦ ʟ ʢʦʞʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ
ʟʘʢʫʧʦʚʫʻʪʴʩʷ, ʽ ʪʘʨʠʬʫ ʥʘ ʥʝʾ.
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ʑʦʜʦ ʧʣʘʥʫʚʘʥʥʷ ʮʝʭʦʚʠʭ ʽ ʟʘʛʘʣʴʥʦʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʪʦ
ʚʦʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʾʭʥʴʦʾ ʜʠʥʘʤʽ-
ʢʠ ʟʘ ʨʷʜ ʨʦʢʽʚ ʽ ʟʤʽʥ, ʱʦ ʥʘʤʽʯʘʶʪʴʩʷ ʚ ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ ʟʘ ʦʢʨʝʤʠ-
ʤʠ ʩʪʘʪʪʷʤʠ.

ʗʢ ʚʠʜʥʦ ʟ ʬʦʨʤʫʣʠ (1), ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʘʨʠʬʫ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦ-
ʚʦʶ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʻ ʧʨʠʙʫʪʦʢ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʤʘʻ ʙʫʪʠ, ʟ ʦʜʥʦʛʦ ʙʦ-
ʢʫ, ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʤʘʪʝ-
ʨʽʘʣʴʥʦʾ ʙʘʟʠ, ʘ ʟ ʽʥʰʦʛʦ – ʨʝʘʣʴʥʦʶ ʜʣʷ ʾʾ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤʠ.

ʈʠʥʦʢ – ʩʢʣʘʜʥʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʩʠʩʪʝʤʘ, ʚ ʷʢʽʡ ʦʜʥʦʯʘʩʥʦ ʜʽʶʪʴ
ʙʝʟʣʽʯ ʬʘʢʪʦʨʽʚ, ʽ ʾʭ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʝʦʜʥʦʟʥʘʯʥʘ. ʆʪʞʝ ʚʘʞʣʠʚʠʤ ʻ
ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʙʫʪʢʫ ʽ ʤʦʞʣʠ-
ʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʨʘʟʽ ʟʤʽʥʠ ʮʠʭ ʬʘʢʪʦʨʽʚ.

ɺ ʫʤʦʚʘʭ ʨʠʥʢʫ ʤʘʡʙʫʪʥʻ ʜʣʷ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʘʢʪʝʨʠ-
ʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʊʦʤʫ ʧʣʘʥʫʚʘʥʥʷ ʚʠʪʨʘʪ,
ʧʨʠʙʫʪʢʫ ʽ ʪʘʨʠʬʫ ʤʘʻ ʙʫʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʩʽʭ
ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ.

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʫʩʽʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ, ʽ ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʧʨʠʙʫʪʢʫ, ʧʨʦʛʨʘʚʘʥʥʷ
ʨʽʟʥʠʭ ʨʠʥʢʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʫʩʷ ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʮʽʣʢʦʤ ʚʙʠʨʘʻ ʚ ʩʝʙʝ
ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʠʥʢʫ. ʉʘʤʝ ʪʦʤʫ ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʧʘ-
ʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʫʩʧʽʰʥʦ ʤʦʞʝ ʚʠʩʪʫʧʠʪʠ ʚ ʨʦʣʽ ʽʥʜʠʢʘʪʦʨʘ
(ʢʦʤʧʘʩʘ) ʫ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʙʫʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʈʦʟʛʣʷʥʝʤʦ ʧʘʨʘʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ. ɺʠʟʥʘʯʠʤʦ ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʫ
ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʦʜʥʦʥʦʤʝʥʢʣʘ-
ʪʫʨʥʠʤʠ ʻ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ) ʷʢ ʚʽʜ-
ʥʦʰʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʧʨʠʙʫʪʢʫ
ʤʠʥʫʣʦʛʦ ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʘʢʝ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ
ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:

ɯ = ʇʘ / ʇʙ, (2)
ʜʝ ɯ – ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʫ;

ʇʙ – ʧʨʠʙʫʪʦʢ ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ;
ʇʘ – ʧʨʠʙʫʪʦʢ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ.
ʇʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʥʦ ʧʨʦʜʫʢʮʽʾ ʙʘʟʠʩʥʦʛʦ ʪʘ ʘʥʘʣʽʟʦ-

ʚʘʥʦʛʦ ʧʝʨʽʦʜʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʘʭ:
ʇʘ = Nɸ (ʎɸ – ʉɸ), (3)
ʇʙ = Nɹ (ʎɹ – ʉɹ), (4)

ʜʝ Nɸ ʽ Nɹ – ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʚ ʥʘʪʫʨʘʣʴʥʦ-
ʤʫ ʚʠʨʘʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʽ ʙʘʟʠʩʥʦʤʫ
ʧʝʨʽʦʜʘʭ;
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ʎɸ ʽ ʎɹ – ʮʽʥʠ ʨʝʘʣʽʟʘʮʽʾ ʦʜʠʥʠʮʽ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚ
ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʽ ʙʘʟʠʩʥʦʤʫ ʧʝʨʽʦʜʘʭ;

ʉɸ ʽ ʉɹ – ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʫ ʘʥʘʣʽʟʦʚʘ-
ʥʦʤʫ ʽ ʙʘʟʠʩʥʦʤʫ ʧʝʨʽʦʜʘʭ. ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʞʝʥʥʷ (3)
ʽ (4) ʫ ʬʦʨʤʫʣʫ (2), ʦʜʝʨʞʠʤʦ:

ɯ = Nɸ (ʎɸ – ʉɸ) / Nɹ (ʎɹ – ʉɹ), (5)

ʇʦʩʣʽʜʦʚʥʦ ʧʽʜʩʪʘʚʠʤʦ ʫ ʬʦʨʤʫʣʫ (5) ʚʠʨʘʞʝʥʥʷ ʟ ʪʘʙʣʠʮʽ 1.
ʊʘʙʣʠʮʷ 1

ʌʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ,
ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʠʙʫʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ
ʚ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ

ʆʙʢʥʞʦʬʛʙʦʦʸ ʨʧʣʙʠʦʡʣʙ ʈʧʠʦʙʰʞʦʦʸ
ʨʧʣʙʠʦʡʣʙ ʍʧʩʥʬʤʙ ʀʦʙʰʞʦʦʸ*

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ
ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ b b = Nɸ / Nɹ 0,979096

ʂʦʝʬʽʮʽʻʥʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ
ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʙʘʟʠʩʥʦʤʫ ʧʝʨʽʦʜʽ p ʨ = ʎɹ / ʉɹ 1,260869

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʮʽʥʠ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʥʦʾ
ʧʨʦʜʫʢʮʽʾ d d= ʎɸ / ʎɹ 0,99841598

ʉʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ
ʚ ʙʘʟʠʩʥʦʤʫ ʧʝʨʽʦʜʽ. ʉɹ

ʉɹ = Cɿʄ + Cʇʆʉ /
Nɹ

65,09

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ ʫ ʙʘʟʠʩʥʦʤʫ
ʧʝʨʽʦʜʽ r r = Cɿʄ / Cɹ 0,711

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ ʙʘʟʠʩ-
ʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ ʂʥ ʂʥ = ɿɹ / ɿɸ 0,9339

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚ ʘʥʘ-
ʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ f f = Cʇʆʉʙ /

Cʇʆʉʘ 0,23986

ʂʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ
ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʠ ʾʾ
ʟʤʽʥʥʠʭ ʩʢʣʘʜʦʚʠʭ

g
g = ʂʥ·r + (1-r)
ʂʥ·r = g – (1-r)

0,953

* ʈʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ ʩʪʘʪʪʽ ʟʘ ʜʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ “ʍʘʨʢʽʚʩʴʢʽ ʪʝʧʣʦʚʽ ʤʝʨʝʞʽ” ʟʘ 2005-
2006 ʨʨ.,
ʜʝ Cɿʄ – ʟʤʽʥʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ;

Cʇʆʉ  –  ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʥʘ ʚʠʧʫʩʢ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ  ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ;
Cʇʆʉ –  ʧʨʠʨʽʩʪ ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ;

 ɿɹ ʽ ɿɸ  – ʚʠʪʨʘʪʠ ʙʘʟʠʩʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʧʝʨʽʦʜʫ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ.

ɺ ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʛʣʷʜʽ ʦʪʨʠʤʘʥʝ ʚʠʨʘʞʝʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ:
ɯ = [b(p·d – KH·r) – (1 – r) (1 + f)] / p – 1. (6)
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ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʘ ʦʜʥʘ ʟ ʜʚʦʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽʥʜʝ-
ʢʩʫ ʧʨʠʙʫʪʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʽʥʜʠʢʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦ-
ʟʫʚʘʥʥʷ ʾʾ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ.

ʗʢʱʦ ʞ ʚ ʦʪʨʠʤʘʥʫ ʬʦʨʤʫʣʫ ʧʽʜʩʪʘʚʠʪʠ ʟʘʤʽʩʪʴ ʚʠʨʘʞʝʥʥʷ KH·r
ʨʽʚʥʝ ʡʦʤʫ ʟʥʘʯʝʥʥʷ ʟ ʪʘʙʣ. 1, ʪʦ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʨʫʛʫ ʧʘʨʘʤʝʪʨʠʯʥʫ
ʤʦʜʝʣʴ, ʘʜʝʢʚʘʪʥʫ ʧʝʨʰʽʡ. ɺʦʥʘ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:

ɯ = [b (pd – g) + (1 – r) (b – 1 – f)] / (p – 1). (7)

ʆʙʠʜʚʽ ʤʦʜʝʣʽ ʨʽʚʥʦʟʥʘʯʥʽ ʽ ʚʠʙʽʨ ʦʜʥʽʻʾ ʟ ʥʠʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʩʪʘʚʠʥʘʤʠ ʽ ʥʘʷʚʥʽʩʪʶ ʚʠʭʽʜ-
ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.

ʈʦʟʨʘʭʫʚʘʚʰʠ ʟʘ ʜʘʥʦʶ ʬʦʨʤʫʣʦʶ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʚʠʢʦʨʠʩʪʦʚʫʶ-
ʯʠ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʦʪʨʠʤʘʻʤʦ, ʱʦ ɯ = 0,85911. ʇʦʨʽʚʥʶʶʯʠ
ʮʝʡ ʧʦʢʘʟʥʠʢ ʟ ʚʝʣʠʯʠʥʦʶ, ʦʪʨʠʤʘʥʦʶ ʧʨʷʤʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʩʧʦʩʪʝ-
ʨʽʛʘʻʤʦ ʚʝʣʠʢʫ ʨʦʟʙʽʞʥʽʩʪʴ: ɯ = 0,66.

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʦʜʝʣʴ ʧʦʪʨʝʙʫʻ ʢʦʨʠʛʫʚʘʥʥʷ, ʦʩʢʽ-
ʣʴʢʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʦʤʫ ʩʪʘʥʦʚʠʱʫ ʥʘ ʧʽʜ-
ʧʨʠʻʤʩʪʚʽ ʽ ʥʝ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟ ʤʝʪʦʶ
ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʙʫʪʢʦʤ.

ʇʨʠʯʠʥʘʤʠ ʪʘʢʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʪʘʢʽ:
1. ɿʘʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʚʨʘʭʦʚʫʻ, ʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʨʝʘʣʽʟʫʻʪʴʩʷ

ʚʣʘʩʥʦ ʚʠʨʦʙʣʝʥʘ ʧʨʦʜʫʢʮʽʷ. ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʦʩʦʙ-
ʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʫ ʨʘʟʽ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʣʘʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩ-
ʪʝʡ ʚʦʥʠ ʟʘʢʫʧʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʪʝʧʣʘ ʫ ʩʪʦʨʦʥʥʽʭ
ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʩʦʮʽʘʣʴʥʦ ʚʘʞʣʠʚʦʶ
ʢʦʤʫʥʘʣʴʥʦʶ ʧʨʦʜʫʢʮʽʻʶ. ʆʪʞʝ, ʦʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʪʝʧʣʘ ʤʦʞʝ ʩʫʪ-
ʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʦʙʩʷʛʫ ʚʠʨʦʙʣʝʥʦʛʦ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ. ʎʝ ʽ ʩʧʦ-
ʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʂʇ “ʍʊʉ”.

2. ɿʘʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʦʤʫ ʟʚʠʯʥʦʤʫ ʜʣʷ ʙʫʜʴ-
ʷʢʦʛʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʣʦʞʝʥʥʽ, ʱʦ ʚʩʷ ʨʝʘʣʽʟʦʚʘʥʘ ʧʨʦ-
ʜʫʢʮʽʷ ʧʦʚʥʽʩʪʶ ʩʧʣʘʯʫʻʪʴʩʷ ʩʧʦʞʠʚʘʯʝʤ (ʷʢʱʦ ʥʝ ʘʚʘʥʩʦʤ, ʪʦ ʚʽʜʨʘʟʫ
ʧʽʩʣʷ ʤʦʤʝʥʪʫ ʧʦʢʫʧʢʠ). ʍʦʯʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʰʠʨʶʻʪʴʩʷ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʫ ʧʨʦʜʘʞʫ ʥʘʜʘʥʥʷ ʩʧʦʞʠʚʯʦʛʦ ʢʨʝʜʠʪʫ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʢʦʤʧʝʥ-
ʩʫʻ ʩʦʙʽ ʯʘʩʪʢʦʚʝ ʥʘʜʭʦʜʞʝʥʥʷ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷʤ
ʚʽʜʩʦʪʢʽʚ ʟʘ ʥʘʜʘʥʠʡ ʢʨʝʜʠʪ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 12
ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʝ ʪʽʣʴʢʠ ʥʝ ʦʪʨʠʤʫʻ ʧʦʚʥʫ ʩʧʣʘʪʫ ʟʘ ʩʧʦʞʠʪʝ ʪʝʧʣʦ, ʘʣʝ
ʱʝ ʧʨʠ ʮʴʦʤʫ ʧʦʨʫʰʫʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʽ ʩʪʨʦʢʠ ʘʙʦʥʝʥʪʩʴʢʦʾ ʟʘʙʦʨʛʦʚʘ-
ʥʦʩʪʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʥʩʦʚʝ ʩʪʘʥʦʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ɼʣʷ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫ-
ʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʧʘʨʘʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦ-
ʚʠʭ ʧʦʢʘʟʥʠʢʽʚ:
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h – ʢʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʫ-
ʧʥʦʛʦ ʪʝʧʣʘ:

h = (Na + Npa) / Na, (8)
ʜʝ Npa – ʦʙʩʷʛ ʩʧʦʞʠʪʦʛʦ ʪʝʧʣʘ ʚ ʧʝʨʽʦʜʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ;

h = (5075,581 + 4102,294) / 5075,581 = 1,808241;
v – ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʥʠ ʨʽʚʥʷ ʦʧʣʘʪʠ ʩʧʦʞʠʚʘʯʘʤʠ ʩʧʦʞʠʪʦʛʦ ʪʝʧʣʘ:

v = Va / Vb, (9)
ʜʝ Vb – ʚʽʜʩʦʪʦʢ ʦʧʣʘʪʠ ʩʧʦʞʠʪʦʛʦ ʪʝʧʣʘ ʫ ʙʘʟʠʩʥʦʤʫ ʧʝʨʽʦʜʽ, %;

Va – ʚʽʜʩʦʪʦʢ ʦʧʣʘʪʠ ʩʧʦʞʠʪʦʛʦ ʪʝʧʣʘ ʚ ʧʝʨʽʦʜʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, %;
V = 0,694398407 / 0,9071056 = 0,76548.

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʘʥʠʭ ʟʤʽʥ ʦʪʨʠʤʘʻʤʦ ʜʦʜʘʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʩʣʽʜ
ʚʨʘʭʦʚʫʚʘʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ:

I = [(bh(pdv – g) = (1 – r) (bh – 1 – r)] / (p – 1). (10)

ʈʦʟʨʘʭʫʚʘʚʰʠ ʟʘ ʥʦʚʦʶ ʬʦʨʤʫʣʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʦʪʨʠʤʘʻʤʦ: ɯ
= 0,660041. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʝ ʽ ʩʢʣʘ-
ʜʘʻ ʫʩʴʦʛʦ 0,000041. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʞʠʪʪʻʚʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ.

ɺʠʟʥʘʯʠʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʙʫʪʢʫ ɯ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ
ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʫʧʥʦʛʦ ʪʝʧʣʘ h
(ʪʘʙʣ. 2, ʨʠʩ. 1).

ʊʘʙʣʠʮʷ 2
ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ɯ ʚʽʜ h

h 1,808241 1,86 1,92 2,0

I 0,66 0,718 0,786 0,876

0

0,2

0,4

0,6

0,8

1

1,75 1,8 1,85 1,9 1,95 2 2,05

h

ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ɯ ʚʽʜ h
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʢʫʧʥʦʛʦ ʪʝʧʣʘ ʽʥʜʝʢʩ
ʧʨʠʙʫʪʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ.

ɺʠʟʥʘʯʠʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʙʫʪʢʫ ɯ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ
ʟʤʽʥʠ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ f:

ʊʘʙʣʠʮʷ 3
ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʙʫʪʢʫ ɯ

ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʤʽʥʠ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ f
F 0,23986 0,2 0,1

I 0,66 0,704 0,815

0

0,2

0,4

0,6

0,8

1

0 0,05 0,1 0,15 0,2 0,25 0,3
f

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʙʫʪʢʫ ɯ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʤʽʥʠ
ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ f

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʙʫ-
ʪʢʫ ɯ ʟʨʦʩʪʘʻ. ɺʨʘʭʦʚʫʶʯʠ ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘʨʠʬʽʚ ʥʘ ʢʦʤʫʥʘʣʴ-
ʥʫ ʧʨʦʜʫʢʮʽʶ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʨʦʟʛʣʷʥʫʪʠ ʥʘʧʨʷʤʢʠ ʟʥʠʞʝʥʥʷ
ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪ ʫ ʟʘʛʘ-
ʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʚʝʣʠʯʠʥʠ ʬʘʢʪʦʨʘ ʚʠʨʦʙʥʠʮ-
ʪʚʘ ʥʘ ʮʽʥʫ ʦʜʠʥʠʮʽ ʬʘʢʪʦʨʘ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ
ʩʦʙʽʚʘʨʪʦʩʪʽ:

ʈʠʩ. 3. ʉʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ

ʩʞʙʤʵʦʾ ʪʨʧʪʧʚʡ,
ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ

ʚʠʪʨʘʪ ʫ ʥʘʪʫʨʘʣʴʥʠʭ ʚʠʤʽʨʥʠʢʘʭ

ʭʧʩʥʙʤʵʦʾ ʪʨʧʪʧʚʡ,
ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ

ʫ ʚʘʨʪʽʩʥʠʭ ʚʠʤʽʨʥʠʢʘʭ

ɺʠʪʨʘʪʠ = ʌʘʢʪʦʨ ʭ ʎʽʥʘ
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ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʘʨʠʬʽʚ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʭʦʜʠʪʴ ʟ ʥʦʨʤʘʪʠʚʥʠʭ
ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʪʞʝ ʾʭ ʥʝʚʠʧʨʘʚʜʘʥʝ ʟʤʝʥʰʝʥʥʷ ʥʝʦʜ-
ʤʽʥʥʦ ʚʧʣʠʥʝ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩ-
ʪʚʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʜʦʩʠʪʴ
ʦʙʤʝʞʝʥʽ.

ʈʦʟʛʣʷʥʝʤʦ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʠ-
ʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ. ʋ ʩʪʨʫʢʪʫʨʽ ʚʠʪʨʘʪ, ʥʘʧʨʠʢʣʘʜ, ʪʝʧʣʦʧʦʩʪʘʯʘʣʴ-
ʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʯʥʫ ʧʠʪʦʤʫ ʚʘʛʫ ʩʢʣʘʜʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʥʫ
ʩʢʣʘʜʦʚʫ: ʛʘʟ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʧʦʢʫʧʥʝ ʪʝʧʣʦ. ʅʘ ʩʴʦʛʦʜʥʽ ʪʘʨʠʬʠ ʥʘ
ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʛʘʟ ʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʧʦ-
ʞʠʚʘʯʽʚ: ʥʘʩʝʣʝʥʥʷ (ʙʽʣʴʰ ʥʠʟʴʢʽ ʪʘʨʠʬʠ) ʜʣʷ ʽʥʰʠʭ ʩʧʦʞʠʚʘʯʽʚ
ʙʽʣʴʰ ʚʠʩʦʢʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʪʞʝ, ʥʘ-
ʩʝʣʝʥʥʷ, ʢʫʧʫʶʯʠ ʪʝʧʣʦ ʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʧʣʘʯʫʻ ʚʠʪʨʘʯʝʥʽ ʥʘ ʡʦʛʦ
ʚʠʨʦʙʥʠʮʪʚʦ ʛʘʟ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʥʝ ʟʘ ʪʘʨʠʬʦʤ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʟʘ
ʪʘʨʠʬʦʤ ʜʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʦʙʪʦ ʬʫʥʢʮʽʷ ʩʦʮʽʘʣʴʥʦʛʦ
ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʨʫʰʫʻʪʴʩʷ. ʅʝʛʘʪʠʚʥʠʤ ʝʢʦʥʦ-
ʤʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʻ ʥʘʷʚʥʽʩʪʴ ʨʦʟ-
ʨʠʚʫ ʚ ʧʨʠʜʙʘʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʮʽʥʦʶ ʽ
ʨʝʘʣʽʟʘʮʽʻʶ ʾʭ ʫ ʧʝʨʝʪʚʦʨʝʥʦʤʫ ʚʠʛʣʷʜʽ ʩʧʦʞʠʚʘʯʘʤ ʟʘ ʙʽʣʴʰ ʥʠʟʴʢʦʶ.

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʜʝʢʩʫ ʧʨʠʙʫʪʢʫ (ɯ) ʚʽʜ
ʢʦʝʬʽʮʽʻʥʪʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʫʧʥʦʛʦ
ʪʝʧʣʘ (h) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʢʫ-
ʧʥʦʛʦ ʪʝʧʣʘ ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ.

ʑʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʪʘʨʠʬʽʚ ʥʘ ʢʦʤʫʥʘʣʴʥʫ ʧʨʦʜʫʢʮʽʶ,
ʪʦ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʝʧʣʦʚʦʾ
ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʚʠʨʦʙʣʝʥʦʛʦ ʪʝʧ-
ʣʘ ʪʘ ʧʦʢʫʧʥʦʛʦ, ʟʦʢʨʝʤʘ, ʚ ʤ. ʍʘʨʢʦʚʽ.

ɸʚʪʦʨʦʤ ʚʠʢʣʘʜʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʪʘ ʤʝʪʦʜʠ ʝʢʦʥʦʤʽʯʥʦʛʦ
ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʷʢʠʤʠ ʤʘʶʪʴ
ʢʝʨʫʚʘʪʠʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ɾʂɻ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘʨʠʬʽʚ ʥʘ ʞʠʪʣʦʚʦ-
ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ.
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ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʵʢʦʥʦʤʠʢʠ
ʋʢʨʘʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ (ʠʟʥʦʩ
ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʜʦʩʪʠʛ ʚ 2004 ʛ. ʢʨʠʪʠʯʝʩʢʦʡ ʦʪʤʝʪʢʠ – 49,3 %, ʧʦ-
ʣʦʚʠʥʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʯʝʨʧʘʣʘ ʩʚʦʡ ʨʝʩʫʨʩ ʠ ʠʤʝʝʪ
ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ 20 ʣʝʪ) ʚʦʧʨʝʢʠ ʪʝʥʜʝʥʮʠʠ ʥʘʨʘʱʠʚʘʥʠʷ
ʦʙʲʝʤʦʚ ʚʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ [1, 7, 14].

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪ-
ʚʘ ʦʜʥʦʡ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʯʝʨʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʜʠʥʘʤʠʯʥʦʩʪʴ
ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʦʚʥʷ
ʚʣʠʷʥʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ
ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʥʝ-
ʜʦʧʫʩʪʠʤʦʩʪʴ ʩʚʝʜʝʥʠʷ ʚʩʝʭ ʧʨʦʙʣʝʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʢ ʧʦʠʩʢʫ ʥʘ
ʧʨʠʝʤʣʝʤʳʭ ʫʩʣʦʚʠʷʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʪʢʘʟʘ ʦʪ ʨʘʩʩʤʦʪ-
ʨʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʤʠ [2, 4, 9]. ʊʘʢʘʷ ʧʦʟʠ-
ʮʠʷ, ʧʦ ʤʥʝʥʠʶ ʉ.ɺ. ʃʠʚʰʠʮʘ, ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʦʡ, ʠ ʧʨʦʙʣʝʤʘ
ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʥʘ-
ʧʨʘʚʣʷʝʤʳʭ ʥʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʇʦ
ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʠʥ-
ʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ
ʚʦʟʤʫʱʝʥʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪ  ɹʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠ  ̫ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʣʠʷʥʠʷ ʵʪʠʭ ʚʦʟʤʫʱʝʥʠʡ. ʕʪʠ ʤʦʜʝ-
ʣʠ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʷʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʢ
ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʚ ʮʝʣʦʤ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ
ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʪʴ ʦʙʣʘʩʪʠ ʠʟ-
ʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʦʩʪʘʝʪʩʷ
ʫʩʪʦʡʯʠʚʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʘʥʘʣʠʟʘ ʫʩ-
ʪʦʡʯʠʚʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʝʛʦ
ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʚʝʜʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʘʨʛʫʤʝʥʪʘ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ
ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʡʩʷ ʚ ʪʝʦʨʠʠ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʊɸʋ) ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.
ʈʷʜ ʘʚʪʦʨʦʚ ʦʙʦʩʥʦʚʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʪʘʢʦʛʦ ʨʦʜʘ ʤʝʪʦ-

*ɸ. ɹ. ʂʦʚʘʣʠʢ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ, ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ
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ʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʜʝʶ ʤʦʨʬʠʟʤʘ ʧʨʦʮʝʩʩʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʠ
ʦʪʤʝʯʘʷ, ʯʪʦ ʊɸʋ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʘʥʘʣʠʟʘ
ʠ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ [3, 5, 6, 11, 13].

ɸʚʪʦʨ ʤʦʥʦʛʨʘʬʠʠ “ʕʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ
ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ” ʘʨ-
ʛʫʤʝʥʪʠʨʫʝʪ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʭ ʚ ʪʝʭʥʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ
ʩʠʩʪʝʤ, ʪʝʤ, ʯʪʦ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠʤʝ-
ʶʪ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ
ʦʙʱʠʤ ʟʘʢʦʥʘʤ ʨʘʟʚʠʪʠʷ [3, ʩ. 25-30]. ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʚʪʦʨʦʤ ʧʦʜʭʦʜ
ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ
ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʪʦʚʘʨʥʦʛʦ ʧʦʪʦʢʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ
ʚʳʭʦʜʘ ʧʨʦʝʢʪʘ ʥʘ ʣʶʙʫʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ʚʳʧʫʩʢʘ ʧʨʦ-
ʜʫʢʮʠʠ. ʇʨʝʜʣʦʞʝʥʥʦʝ ʘʚʪʦʨʦʤ ʫʨʘʚʥʝʥʠʝ ʪʦʚʘʨʥʦʛʦ ʧʦʪʦʢʘ ʠʥʚʝʩʪʠ-
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ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʝ ʧʦʜʦʙʠʷ, ʧʨʠʤʝʥʝʥ ʘʚʪʦʨʦʤ [6] ʜʣʷ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʙʘʟʝ
ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ
ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ
ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦ ʢʨʠʪʝʨʠʷʤ ʚʩʝʩʠ-
ʪʫʘʮʠʦʥʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʚʪʦʨʦʤ
ʩʪʨʫʢʪʫʨʘ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ
ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ
ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʨʘʙʦʪʝ [13] ʘʚʪʦʨʦʤ ʨʘʟʨʘ-
ʙʦʪʘʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ
ʧʦʜʩʠʩʪʝʤʘ ʦʙʦʙʱʝʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʦʧʝʨʘʪʦʨʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʪʝʭʥʠʢʝ. ɺʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ
ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʊɸʋ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʩʠʩʪʝʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʘ ʚ ʜʠʥʘʤʠʢʝ, ʪʦ ʝʩʪʴ ʩʧʝʢʪʨʘ ʩʦʩʪʦʷ-
ʥʠʡ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ
ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʫʝʪʩʷ ʣʠʰʴ ʥʘʙʦʨ ʬʠʢʩʠʨʦ-
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ʚʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʢʦʥʢʨʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ
ʩʠʩʪʝʤʳ.

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʜʦʩʪʘʪʦʯ-
ʥʦ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ ʠʭ
ʨʝʘʣʠʟʘʮʠʠ, ʫʧʨʘʚʣʷʪʴ ʢʦʪʦʨʳʤʠ ʠʥʚʝʩʪʦʨ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʘʢʦ ʵʪʠ
ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʤʦʜʝʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʦʝ ʟʥʘ-
ʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ
ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ
ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-
ʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʝʢʪʘ ʩ
ʧʦʤʦʱʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʝʛʦ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʩ ʮʝʣʴʶ
ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʥʠʭ ʧʨʠ ʧʦʤʦ-
ʱʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɸʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ
ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ
ʪʨʘʢʪʦʚʢʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ [8]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘ-
ʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʢʘʢ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʢʘʢ ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʪʴ ʟʘʜʘʥʥʦʡ ʮʝʣʠ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʨʝʜʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚ
ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢ
ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥ-
ʢʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶ-
ʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʪʴ
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ
ʚ ʢʘʯʝʩʪʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ.

ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ
ʠʟʤʝʥʝʥʠʷ ʦʜʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪ-
ʚʠʝ ʥʘ ʜʨʫʛʠʝ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝ-
ʞʜʫ ʥʠʤʠ. ɼʘʥʥʘʷ ʩʚʷʟʴ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʝʨʝʜʘʪʦʯʥʦʡ
ʬʫʥʢʮʠʠ. ʕʪʦ ʧʦʥʷʪʠʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ
ʩʠʩʪʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʘʧʣʘʩʘ ʚʳʭʦʜ-
ʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʃʘʧʣʘʩʘ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠ
ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʚʥʷʶʪʩʷ ʥʫʣʶ [5, c. 69]. ʋʩʣʦʚʠʝ
ʨʘʚʝʥʩʪʚʘ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʫʣʶ ʚ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠ-
ʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʤʝʝʪ ʤʝʩʪʦ, ʝʩʣʠ ʟʘʧʫʩʢʘʝʪʩʷ ʥʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ
ʠʣʠ ʝʛʦ ʯʘʩʪʴ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʫʩʢ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʝʠʤʫ-
ʱʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʘʢʦʤ ʚʠʜʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ
ʠʟʦʙʨʘʟʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʥʘ-
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ʛʣʷʜʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɺ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʝʪ
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʚ ʚʠʜʝ ʩʪʨʫʢ-
ʪʫʨʥʳʭ ʩʭʝʤ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ
ʜʝʡʩʪʚʠʷ (ʟʚʝʥʴʝʚ), ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ
ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ.

ɺʘʞʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʭʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ
ʤʦʜʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚ [13, ʩ. 122], ʷʚʣʷʝʪʩʷ
ʥʝʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʪʦʢʦʚ ʜʝʥʝʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʧʣʘʪʝʞʝʡ,
ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ
ʚʦ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝ-
ʨʘʮʠʡ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʚʦʜʠʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʤʝʥʠʤʦ-
ʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʊɸʋ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴ-
ʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʜʩʠʩʪʝʤʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ
(ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ). ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ
ʠʜʝʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦ-
ʨʦʤ ʨʘʙʦʪʳ [11]. ʋʧʨʘʚʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʜʝʪʝʨʤʠʥʠʨʦ-
ʚʘʥʦ, ʪ.ʝ. ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ
ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝʤ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,
ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ
ʢʘʢ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʚʳʭʦʜʥʦʡ ʬʫʥʢʮʠʠ ʦʙʲ-
ʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʢʘʢ ʩʠʩʪʝʤʫ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ
ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʧʣʘʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝ-
ʣʝʡ) [6] (ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʦʰʠʙʢʝ [12, ʩ. 84]), ʨʠʩ. 1.). ɺʭʦʜʥʳʤ ʚʦʟʜʝʡʩʪ-
ʚʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʷʚʣʷʶʪʩʷ
ʧʦʢʘʟʘʪʝʣʠ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʢʘʢ ʬʫʥʢʮʠʠ ʚʨʝ-
ʤʝʥʠ, ʚʳʭʦʜʥʳʤ – ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-
ʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.

ʉʪʨʫʢʪʫʨʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫ-
ʩʤʘʪʨʠʚʘʝʪ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: “ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ” – ʟʘʜʘʥʠʝ
(ʮʝʣʝʚʳʝ ʫʩʪʘʥʦʚʢʠ); “ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʀʇ” – ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚ-
ʣʷʶʱʝʛʦ ʦʨʛʘʥʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ, ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠ-
ʝʡ Wʆʋ(z); “ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ (ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ)” –
ʧʦʜʩʠʩʪʝʤʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ Wʀʇ(z); “ʦʙʨʘʪʥʘʷ
ʩʚʷʟʴ” – ʧʦʜʩʠʩʪʝʤʘ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ
ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ Wʆʉ(z); ʚʝʢʪʦʨ ʱ (t) –
ʚʦʟʤʫʱʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʎʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ
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-
ʆʙʨʘʪʥʘʷ

ʩʚʷʟʴ Wʦʩ(z)

ʱ (t)

ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ
(ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦ-

ʝʢʪ) Wʠʧ(z)

ʆʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ
ʀʇ Wʆʋ(z)

äʋʧʨʘʚʣʷʶʱʝʝ
ʚʦʟʜʝʡʩʪʚʠʝ

ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʨʘʚʥʦʛʦ ʚʭʦʜʥʦʤʫ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝ-
ʥʠʷ ʙʠʟʥʝʩ-ʧʣʘʥʘ. ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʚʳ-
ʨʘʙʘʪʳʚʘʶʪ ʧʦ ʧʨʘʚʠʣʘʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʬʫʥʢʮʠʷʤʠ ʵʪʠʭ ʦʨʛʘʥʦʚ
ʫʧʨʘʚʣʝʥʠʷ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʥʘ
ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʧʦʚʝʜʝʥʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʥʝʰʥʠʭ ʚʦʟ-
ʤʫʱʝʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ
ʧʨʦʝʢʪʦʤ ʷʚʣʷʝʪʩʷ “ʨʝʛʫʣʷʪʦʨʦʤ” ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥ-
ʥʳʤ ʧʨʦʝʢʪʦʤ.

ʈʠʩ. 1. ʋʢʨʫʧʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ
ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ

ʋʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ
ʧʨʦʝʢʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʛʥʘʣʦʚ, ʷʚʣʷʶʱʠʭʩʷ
ʬʫʥʢʮʠʷʤʠ ʚʨʝʤʝʥʠ: ʧʣʘʥ ʧʦ ʚʳʧʫʩʢʫ ʧʨʦʜʫʢʮʠʠ )(* tu ; ʧʣʘʥʦʚʳʝ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʝ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ

)(),...,(),( *** tvtvtv l21 . ɺʳʭʦʜʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʬʫʥʢ-
ʮʠʡ ʚʨʝʤʝʥʠ: ʪʝʢʫʱʠʡ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʝʭʥʠʢʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ( )(tu , )(),...,(),( tvtvtv l21 ). ʎʝʣʴʶ
ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ
ʩʠʩʪʝʤʳ (ʪʨʝʙʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʦʡ
ʬʫʥʢʮʠʠ ʢ ʟʥʘʯʝʥʠʶ ʚʭʦʜʥʦʡ ʚʦ ʚʩʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ), ʪʦ ʝʩʪʴ:
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ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ (ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ
ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ
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ʩ ʘʣʛʦʨʠʪʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤ, ʧʨʠʚʝʜʝʥʥʳʤ
ʚ [5, ʩ. 55], ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ
ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʩʦʜʝʨ-
ʞʘʱʠʡ ʰʘʛʠ:

1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ.
2. ʆʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʚʳʜʚʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ

ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ɻʣʘʚʥʳʤ ʠʩʭʦʜʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʧʨʠ ʢʦʥʩʪ-
ʨʫʠʨʦʚʘʥʠʠ ʩʭʝʤʳ ʤʦʜʝʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝ-
ʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʪʦʢʦʚ ʜʝʥʝʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘ ʩʯʝʪʘ ʠ
ʧʣʘʪʝʞʝʡ ʚ ʨʘʤʢʘʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ [13].

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦ-
ʚʝʜʝʥʠʝ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ,
ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʝ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠ-
ʩʳʚʘʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ [13].

4. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʝʣʘʝʤʳʭ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ.
ɼʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʘʧʣʘʩʘ,
ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʩʦʦʪʥʦ-
ʰʝʥʠʡ ʠ ʦʧʝʨʘʮʠʡ ʥʘʜ ʦʨʠʛʠʥʘʣʘʤʠ ʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʥʘʜ ʠʭ ʠʟʦ-
ʙʨʘʞʝʥʠʷʤʠ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʝʥʳ ʨʝʰʝʥʠʡ
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʨʝʰʝʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʘʣʛʝʙ-
ʨʘʠʯʝʩʢʠʭ.

5. ɸʥʘʣʠʟ ʨʝʰʝʥʠʡ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ.
6. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ – ʧʨʦʚʝʜʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʩʠʥʪʝʟʘ

ʩʠʩʪʝʤʳ.
ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʧʦ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʤʫ ʧʨʦʝʢʪʫ ʧʦʩʪʨʦʠʤ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʬʠʥʘʥʩʦʚʦʡ ʩʦ-
ʩʪʘʚʣʷʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ.
ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʠʟʦʙʨʘʞʘʝʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ
ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʶʜʞʝʪʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦ-
ʩʪʘʚʠʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʝʨʘʮʠʷʤ, ʠʤʝʶʱʠʤ ʤʝʩʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ
ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ (ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʚʝʥʴʝʚ), ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧ-
ʨʝʜʝʣʝʥʥʘʷ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ. ʅʘ ʨʠʩ. 2 ʠʟʦʙʨʘʞʝʥʘ ʤʦʜʝʣʴ
ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʩʢʘʣʷʨʥʳʝ ʚʝʢʪʦʨʳ (ʠʟʦʙʨʘʞʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ
ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ) ʠ ʣʠʥʝʡʥʳʝ ʦʧʝʨʘʪʦʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ
(ʦʧʝʨʘʪʦʨ – ʵʪʦ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʚʭʦʜʘ ʠ
ʚʳʭʦʜʘ ʜʘʥʥʦʛʦ ʙʣʦʢʘ (ʟʚʝʥʘ)).
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ʈʠʩ. 2. ʄʦʜʝʣʴ ʧʦʜʩʠʩʪʝʤʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ
(ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ)

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʤʦʜʝʣʠ ʚʚʝʜʝʥʳ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʟʘʣʂ  – ʦʙʲʝʤ
ʧʨʠʚʣʝʯʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ; ʚʧʂ  – ʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ; ʚʧʦʪʂ  –  ʪʝʢʫʱʠʡ
ʦʙʲʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ; ʆʌʧʂ  – ʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ
ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʧʨʦʝʢʪʘ; ʆʌʂ  – ʦʙʲʝʤ ʦʩʥʦʚʥʳʭ
ʬʦʥʜʦʚ ʧʨʦʝʢʪʘ; ʣʽʢʚʂ  – ʧʣʘʥ ʚʳʙʳʪʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; ʽʥʚʂ  – ʦʙ-
ʱʠʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ; ʆʙʂ  – ʦʙʲʝʤ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ
ʧʨʦʝʢʪʘ; ʟʘʛʂ  – ʦʙʲʝʤ ʩʨʝʜʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʝʢʪ; ʆʌʫ  – ʧʦʪʦʢ
ʚʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; ʘʫ  – ʧʦʪʦʢ
ʩʪʦʠʤʦʩʪʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ; ʧʨy  – ʧʦʪʦʢ ʧʨʦʮʝʥʪʥʳʭ
ʧʣʘʪʝʞʝʡ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʣʝʯʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ;

ʚʚʫ  – ʧʦʪʦʢ ʨʘʩʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʚʫ  – ʩʫʤʤʘʨʥʳʝ ʨʘʩʭʦʜʳ; ʟʚʫ  –
ʦʙʱʠʝ ʪʝʢʫʱʠʡ ʨʘʩʭʦʜʳ; ʚʠʨʫ  – ʧʦʪʦʢ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-
ʜʫʢʮʠʠ; ʧʨʙʘʣʫ  – ʧʦʪʦʢ ʙʘʣʘʥʩʦʚʦʡ ʧʨʠʙʳʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢ-
ʪʘ; 'ʏʇʫ  – ʧʦʪʦʢ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʙʝʟ ʫʯʝʪʘ ʚʦʟʚʨʘʪʘ ʩʫʤʤ
ʧʨʠʚʣʝʯʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ; ʏʇʫ  – ʧʦʪʦʢ ʯʠʩʪʦʡ ʧʨʠʙʳ-
ʣʠ; ʅʇy  – ʧʦʪʦʢ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ; ʘY  – ʥʘʢʦʧʣʝʥʥʳʝ ʘʤʦʨ-
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ʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ; ʅʇY  – ʥʘʢʦʧʣʝʥʥʘʷ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠ-
ʙʳʣʴ; ʂD  – ʧʨʠʨʦʩʪ ʢʘʧʠʪʘʣʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʤʠʥʠ-
ʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʥ ʧʝʨʝ-
ʯʝʥʴ ʧʨʦʩʪʝʡʰʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʪʘʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʢ:
ʦʧʝʨʘʪʦʨ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʝʨʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʘʥʠʷ, ʦʧʝʨʘʪʦʨ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʦʧʝʨʘʪʦʨ ʯʠʩʪʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ,
ʦʧʝʨʘʪʦʨ ʩʫʤʤʠʨʦʚʘʥʠʷ. ɺ ʩʭʝʤʝ ʤʦʜʝʣʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 2,
ʧʨʠʤʝʥʝʥʳ ʵʪʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʪʦʨʳ. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩ ʧʦʣʫ-
ʯʝʥʠʝʤ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ [10, 12, 13]. ʊʠʧ ʟʚʝʥʘ
ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʦʥʦʤ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʤʝʞʜʫ ʩʦʙʦʶ
ʚʭʦʜʥʫʶ (u ) ʠ ʚʳʭʦʜʥʫʶ ( x  ) ʚʝʣʠʯʠʥʳ.

ʆʧʝʨʘʪʦʨ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʫʩʠʣʠʚʘʶʱʝʝ ʟʚʝ-
ʥʦ) ʠʤʝʝʪ ʟʘʢʦʥ kux = , ʛʜʝ k  ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʠʩ-
ʣʦʤ. ʕʪʦʪ ʟʘʢʦʥ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ: ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ
ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ k , ʥʘʟʳʚʘʝʤʫʶ ʢʦʵʬʬʠʮʠʝʥʪʦʤ
ʫʩʠʣʝʥʠʷ. ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʵʪʦʛʦ ʟʚʝʥʘ ʠʤʝʝʪ ʚʠʜ: ksW =)( .
ʈʝʘʢʮʠʷ ʟʚʝʥʘ ʥʘ ʝʜʠʥʠʯʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ, ʥʘʟʳʚʘʝʤʘʷ ʧʝʨʝʭʦʜʥʦʡ
ʬʫʥʢʮʠʝʡ, ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ
ʚʠʜ: )()( txth = . ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 2, ʦʧʝʨʘʪʦʨʳ
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʶʪ ʦʧʝʨʘʮʠʶ ʫʤʥʦʞʝʥʠʷ
ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʷʚʣʷʶʱʝʝʩʷ
ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʢʦ-
ʥʦʤʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ: ʩʣt  – ʩʨʦʢ ʩʣʫʞʙʳ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ (ʛʦ-
ʜʘ); ʽʥʚr  – ʩʪʦʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚʘ (ʧʨʦʮʝʥʪʦʚ ʚ ʛʦʜ); ʚh  –
ʥʘʣʦʛʠ ʚ ʩʦʩʪʘʚʝ ʟʘʪʨʘʪ, ʚʢʣʶʯʘʝʤʳʝ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ; ʧʨh  – ʥʘʣʦʛʠ, ʥʘ-
ʯʠʩʣʷʝʤʳʝ ʥʘ ʧʨʠʙʳʣʴ; ʽʥʚʨ  – ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ; ʏʇʧ  – ʧʨʦ-
ʮʝʥʪ ʧʦʛʘʰʝʥʠʷ ʦʩʥʦʚʥʦʡ ʩʫʤʤʳ ʜʦʣʛʘ ʧʦ ʧʨʠʚʣʝʯʝʥʥʳʤ
ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ; ʏʇʜ  – ʜʠʚʠʜʝʥʜʳ, ʚʳʧʣʘʯʠʚʘʝʤʳʝ ʠʟ ʯʠʩʪʦʡ
ʧʨʠʙʳʣʠ.

ɿʚʝʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ
dt
dukx = , ʪʦ

ʝʩʪʴ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʷʚʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ
ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ k . ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʵʪʦ-
ʛʦ ʟʚʝʥʘ ʨʘʚʥʷʝʪʩʷ kssW =)( . ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʟʚʝʥʦ ʜʠʬʬʝʨʝʥ-
ʮʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʦʙʲʝʤʘ
ʩʨʝʜʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʝʢʪ ( ʟʘʛʂ ) ʚ ʚʳʭʦʜʥʦʡ ʚʝʢʪʦʨ ʵʪʦʛʦ ʙʣʦʢʘ
– ʧʦʪʦʢ ʨʘʩʭʦʜʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.
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ʀʥʪʝʛʨʠʨʫʶʱʝʝ ʟʚʝʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝ-
ʥʠʷ ʚʳʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʝ

kux
dt
dx =¡= . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ

ʟʚʝʥʘ ʨʘʚʥʷʝʪʩʷ
s
ksW =)(  ʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʪʦʨʫ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʠʷ – 1-s . ʇʝʨʝʭʦʜʥʘʷ ʬʫʥʢʮʠʷ ʵʪʦʛʦ ʟʚʝʥʘ ʠʤʝʝʪ ʚʠʜ
0)( ²= tʟʘktth . ɺ ʩʭʝʤʝ ʤʦʜʝʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʣʦʢ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʳʭ
ʜʣʷ ʥʝʛʦ ʧʝʨʝʤʝʥʥʳʭ – ʧʦʪʦʢ ʚʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʠʥʚʝʩʪʠ-
ʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ( ʆʌʫ ), ʧʦʪʦʢ ʩʪʦʠʤʦʩʪʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʡ ʦʪʯʠʩʣʝ-
ʥʠʡ ( ʘʫ  ) ʠ ʧʦʪʦʢ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ ( ʅʇy ) ʚ ʚʳʭʦʜʥʳʝ
ʧʝʨʝʤʝʥʥʳʝ – ʥʘʢʦʧʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ
ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ( ʆʌY ), ʥʘʢʦʧʣʝʥʥʳʝ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪ-
ʯʠʩʣʝʥʠʷ ( ʘY ) ʠ ʥʘʢʦʧʣʝʥʥʘʷ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ ( ʅʇY ) ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ.

ɿʚʝʥʦ ʟʘʜʝʨʞʢʠ, ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʵʪʦʛʦ ʟʚʝʥʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ 0),()( ²-= tttutx . ɿʚʝʥʦ ʟʘʜʝʨʞʢʠ ʩʦʚʝʨʰʘʝʪ ʦʧʝʨʘʮʠʶ

ʩʜʚʠʛʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʨʝʤʷ t  “ʥʘʟʘʜ”. ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ
ʟʚʝʥʘ ʟʘʜʝʨʞʢʠ ʨʘʚʥʷʝʪʩʷ tsesW -=)( . ʇʝʨʝʭʦʜʥʘʷ ʬʫʥʢʮʠʷ ʵʪʦʛʦ
ʟʚʝʥʘ ʠʤʝʝʪ ʚʠʜ )(1)( t-= tph  [10]. ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʟʚʝʥʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʟʚʝʥʦʤ ʟʘʜʝʨʞʢʠ, ʠʤʝʝʪ ʚʠʜ C
ʦʙ

e
t-

-1 , ʧʦʣʫ-
ʯʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʧʦʪʦʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ
ʧʨʦʝʢʪʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ [3, ʩ. 91].

ʆʧʝʨʘʪʦʨ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʚʭʦʜʥʳʝ ʚʝʢʪʦʨʳ )(tui
ʚ ʚʳʭʦʜʥʦʡ ä= )()( tutx i . ʅʘ ʨʠʩ. 2 ʦʧʝʨʘʪʦʨʳ ʩʫʤʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘ-
ʞʝʥʳ ʢʨʫʞʢʘʤʠ ʩʦ ʟʥʘʢʘʤʠ “ʧʣʶʩ” ʠ “ʤʠʥʫʩ”, ʠ ʚʳʧʦʣʥʷʶʪ ʩʫʤʤʠʨʦ-
ʚʘʥʠʝ ʠʣʠ ʚʳʯʠʪʘʥʠʝ ʚʭʦʜʥʳʭ ʜʣʷ ʵʪʦʛʦ ʟʚʝʥʘ ʚʝʢʪʦʨʦʚ ʚ ʚʳʭʦʜʥʦʡ
ʚʝʢʪʦʨ.

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʫʱʝʩʪʚ-
ʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ: ʠʥʚʝʩʪʠʨʫʝʤʳʝ ʩʨʝʜʩʪʚʘ, ʩʝʙʝʩʪʦʠ-
ʤʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʠʩʪʘʷ ʠ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ
ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ ʰʝʩʪʴ ʥʝʟʘʚʠ-
ʩʠʤʳʭ ʚʝʢʪʦʨʦʚ: ʧʨʠʚʣʝʯʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ; ʩʦʙʩʪʚʝʥ-
ʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ; ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʝ ʬʦʥʜʳ ʧʨʦʝʢʪʘ; ʧʣʘʥ ʚʳʙʳʪʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; ʧʦʪʦʢ
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ʚʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; ʧʦʪʦʢ ʟʘʪʨʘʪ
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʝʨʝʯʝʥʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ
ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʚʢʣʶʯʠʪʴ ʵʪʫ ʧʦʜ-
ʩʠʩʪʝʤʫ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʨʠ-
ʷʪʠʷ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʧʦʚʝʜʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʩʘʤʦʛʦ ʧʨʦ-
ʝʢʪʘ, ʪʘʢ ʠ ʝʛʦ (ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤʳ ʚ ʢʦʥʪʫʨʝ) ʫʧʨʘʚʣʝʥʠʝ.

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ
ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʜʩʠʩ-
ʪʝʤʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʝ (ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ). ʇʨʝʜʣʘʛʘʝʤʘʷ
ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʢʘʢ ʜʠʥʘʤʠ-
ʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʩʩʣʝ-
ʜʦʚʘʪʴ ʝʛʦ ʩʠʩʪʝʤʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺ
ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʜʝʥʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʤʦʜʝʣʴ
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝ-
ʤʳ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʝʨʝʜʘʪʦʯʥʫʶ ʬʫʥʢ-
ʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ
ʤʥʦʛʦʯʣʝʥ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩ-
ʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ
ʫʩʣʦʚʠʠ ʜʝʡʩʪʚʠʷ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʚ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ ʠ
ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠʚʝʜʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ
ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ
ʧʨʦʝʢʪʘ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ ʧʦʟʚʦʣʷʝʪ
ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʭʦʜʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ
ʫʧʨʘʚʣʝʥʠʷ ʨʷʜʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʛʦ ʪʝʯʝʥʠʝ, ʪʦ ʝʩʪʴ
ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʜʣʷ ʙʦʣʝʝ
ʜʝʪʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʨʝʘʣʠ-
ʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʠʥʪʝʟʘ ʩʠʩʪʝ-
ʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʝʝ ʨʝʛʫʣʷʪʦʨʘ. ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ
ʫʪʦʯʥʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ ʧʨʘ-
ʚʠʣ ʧʦʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ
ʙʘʟʝ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʚʝʜʝ-
ʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʃɸʅʆɺʓʍ ʆʇɽʈɸʊʀɺʅʓʍ
ʈɽʐɽʅʀʁ ʇʈʀ ʆɻʈɸʅʀʏɽʅʅʓʍ ʈɽʉʋʈʉɸʍ*

9

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʨʘʩʯʝʪʘʭ
ʧʦʪʨʝʙʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ
ʤʦʱʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʪʴ
ʦʧʝʨʘʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʠ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤ-
ʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ,
ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʥʘ ʙʣʠ-
ʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʨʳʥʦʯʥʦʡ ʩʨʝʜʝ.

*ɸ. ʗ. ɹʝʨʩʫʮʢʠʡ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ., ɼʦʥʝʮʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ

http://kampi.ru/sets/index2.php?arhiv/36nomer.php
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ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʨʝʩʫʨʩʳ ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ
ʧʨʦʮʝʩʩʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʥʦʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ
ʠ ʘʣʴʪʝʨʥʘʪʠʚ ʠʭ ʨʝʰʝʥʠʷ. ɺ ʵʪʦʤ ʞʝ ʧʣʘʥʝ ʨʝʩʫʨʩʳ ʠʩʩʣʝʜʫʶʪʩʷ ʩ ʧʦ-
ʟʠʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʭ
ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʧʝʨʚʠʯʥʳʝ ʙʘ-
ʟʠʩʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʢʘʢ ʦʩʥʦʚʫ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ.

ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦ-
ʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠ-
ʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.
ɸʣʴʪʝʨʥʘʪʠʚʳ ʚʳʙʦʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʧʣʘʥʦʚʳʭ ʨʝʰʝ-
ʥʠʡ ʣʝʞʘʪ ʢʘʢ ʚ ʤʦʜʝʣʷʭ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʠ ʚ
ʩʘʤʠʭ ʤʦʜʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ.

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ
ʚʚʝʩʪʠ ʚ ʜʝʡʩʪʚʠʝ ʪʘʢʠʝ ʨʝʟʝʨʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʩ-
ʪʦʝʚ ʨʘʙʦʯʠʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ
ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʭ ʟʘʧʘʩʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʝ
ʨʠʪʤʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʳʭ ʨʘʩʭʦʜʦʚ.

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʥʠʤʘʝʪ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʭ ʜʦʚʝʜʝʥʠʝ ʜʦ ʢʘʞ-
ʜʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʝʢʫʱʠʝ ʧʣʘʥʳ, ʦʧʨʝʜʝʣʷʷ
ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷ-
ʪʠʷ ʠ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʜʣʷ ʦʙʝ-
ʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʨʠʪʤʠʯʥʦʡ ʨʘʙʦʪʝ
ʮʝʭʦʚ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʨʠ
ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʬʘʢʪʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʟʘ
ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ, ʫʪʦʯʥʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʩʪʘʚʢʘʭ ʤʘʪʝʨʠʘʣʦʚ
ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ, ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ
ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.

ɿʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʦʧʝʨʘʪʠ-
ʚʥʳʭ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʨʝʩʫʨʩʘʭ. ʂ ʨʝʩʫʨʩʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ
ʧʣʘʥʘ ʦʪʥʦʩʷʪʩʷ ʣʠʤʠʪʳ ʧʦ ʚʘʞʥʝʡʰʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦ-
ʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʠ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.
ɿʘʤʝʪʠʤ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦʪʨʝʙʥʦʩʪʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʯʘʱʝ
ʚʩʝʛʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ. ʋʩʪʨʘʥʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ
ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʬʦ-
ʨʤʠʨʦʚʘʥʠʠ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʦʧʝʨʘʪʠʚʥʳʭ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ.
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʧʨʝʜʧʨʠʷ-
ʪʠʠ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʨʝʩʫʨʩʦʚ, ʠʭ ʩʦʩʪʦʷʥʠʝʤ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴʶ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ t-ʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ j-ʛʦ ʠʟʜʝʣʠʷ.
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʠ ʩʨʝʜʠ
ʥʠʭ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫ-
ʧʧʫ [2, 3, 4, 5]. ʀ ʧʨʘʢʪʠʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ, ʠʙʦ ʚ ʢʘ-
ʞʜʳʡ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʣʠ ʢʦʥʝʯʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʥʦʩʪʠ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʴʪʝʨʥʘʪʠʚ ʦʧʨʝʜʝ-
ʣʷʶʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʧʦʩʦʙʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʘ ʩ ʜʨʫ-
ʛʦʡ, – ʠʭ ʥʘʣʠʯʠʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʩʧʦʩʦʙʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ
ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʦʙʣʘʜʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʩʫʨʩʦʚ ʥʘ ʣʶ-
ʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʛʨʘʥʠ-
ʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ:
¶ ʚʨʝʤʝʥʥʦʡ ʘʩʧʝʢʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʦʪʨʘʞʘʝʪ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ st . ɺʦ ʚʨʝʤʷ 1+st  ʢʦʣʠʯʝʩʪʚʦ
ʨʝʩʫʨʩʦʚ ʫʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʢʘʢ ʟʘ ʩʯʝʪ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ ʩʨʝʜʠ ʟʘʢʘʟʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ
ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, “ʜʣʷ
ʢʘʞʜʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ “ʩʚʦʷ” ʦʛʨʘʥʠʯʝʥ-
ʥʦʩʪʴ ʨʝʩʫʨʩʦʚ” [1, ʩ. 105];

¶ ñʜʝʬʠʮʠʪʥʳʡ” ʘʩʧʝʢʪ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʨʘʞʘʝʪ ʥʝʜʦʩʪʘʪʦ-
ʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʕʪʦ
ʤʦʛʫʪ ʙʳʪʴ ʤʘʪʝʨʠʘʣʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʣʠ ʦʪʜʝʣʴʥʳʝ
ʚʠʜʳ ʩʪʘʥʢʦʚ (ʟʫʙʦʬʨʝʟʝʨʥʳʝ, ʧʨʦʜʦʣʴʥʦ-ʬʨʝʟʝʨʥʳʝ). ʆʪʥʦʩʠʪʝ-
ʣʴʥʘʷ ʜʝʬʠʮʠʪʥʦʩʪʴ ʠʤʠʪʠʨʫʶʱʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʝʥ-
ʥʦʡ ʠ ʫʩʪʨʘʥʝʥʘ ʟʘ ʩʯʝʪ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʟʘ ʩʯʝʪ
ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʪʦ
ʞʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʥʘ ʵʪʠʭ ʦʙʲʝʢʪʘʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʥʳʝ ʩʠ-
ʪʫʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʧʨʦ-
ʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʩʦʩʪʦʷʥʠʷ
ʥʘ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ.

ʆʪʩʫʪʩʪʚʠʝ (ʚ ʩʠʣʫ ʥʝʜʦʧʦʩʪʘʚʢʠ) ʠʣʠ ʜʝʬʠʮʠʪ (ʚ ʩʣʫʯʘʝ ʙʨʘʢʘ ʚ
ʧʨʦʠʟʚʦʜʩʪʚʝ) l -ʛʦ ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ ʚʳʟʳʚʘʶʪ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ ʚ
ʠʟʛʦʪʦʚʣʝʥʠʠ i-ʡ ʜʝʪʘʣʠ j-ʛʦ ʠʟʜʝʣʠʷ.

ɺʦʟʤʦʞʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ.
1. ʆʪʣʦʞʠʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ i-ʡ ʜʝʪʘʣʠ j-ʛʦ ʠʟʜʝʣʠʷ ʩ t-ʡ ʜʘʪʦʡ ʚʳʧʫʩʢʘ

ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʩʨʦʢ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʪʘʚʢʠ l -ʛʦ ʚʠʜʘ ʤʘʪʝʨʠ-
ʘʣʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʪʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʥʘ t+1,
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ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩ ʧʨʝʪʝʥʟʠʝʡ ʟʘʢʘʟʯʠʢʘ ʥʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦ-
ʩʪʘʚʢʠ ʠʟʜʝʣʠʷ ʧʦ ʢʦʥʪʨʘʢʪʫ.

2. ɿʘʤʝʥʘ ʤʘʪʝʨʠʘʣʘ L-ʛʦ ʚʠʜʘ ʥʘ ʥʦʤʝʥʢʣʘʪʫʨʫ Lʦ-ʛʦ ʚʠʜʘ ʢʦʥʩʪʨʫʢ-
ʮʠʦʥʥʦ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʡ ʩ ʤʘʪʝʨʠʘʣʦʤ L-ʛʦ ʚʠʜʘ. ɺ ʜʘʥʥʦʤ ʩʣʫ-
ʯʘʝ ʚʦʟʤʦʞʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ
i-ʛʦ ʚʠʜʘ j-ʛʦ ʠʟʜʝʣʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʟʘʤʝʥʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝ-
ʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ)
ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʦʠ-
ʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ i-ʡ ʜʝʪʘʣʠ ʠ ʚʩʝʛʦ j-ʛʦ ʠʟʜʝʣʠʷ.

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʳʭʦʜʝ ʠʟ
ʩʪʨʦʷ “ʜʝʬʽʮʠʪʥʦʛʦ” ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʤʝʥʘ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦ-
ʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ i-ʡ ʜʝʪʘʣʠ ʠ ʥʘ ʩʪʦ-
ʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʛʦʪʦʚʣʝʥʠʷ i-ʡ ʜʝʪʘʣʠ ʠ j-ʛʦ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ.

ʇʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʝ-
ʩʫʨʩʦʚ ʥʘ ʥʘʯʘʣʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʘʥʘʣʠʟ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦ-
ʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʤʦʞʝʥ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʷʥʠʷ
(ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʥʘʯʘʣʦ ʚʳ-
ʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʘ), ʧʦʟʚʦʣʷʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʦ-
ʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.

ʄʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʠʩʳʚʘʶʪ ʥʘʣʠʯʠʝ ʨʝʩʫʨʩʦʚ ʥʘ ʥʘʯʘʣʦ ʢʦʥʢʨʝʪ-
ʥʦʛʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ: ʛʦʪʦʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ,
ʥʦʤʝʥʢʣʘʪʫʨʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʨʫʜʦʚʳʝ
ʨʝʩʫʨʩʳ.

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʩʠʩʪʝʤʝ ʧʨʠʥʷ-
ʪʠʷ ʨʝʰʝʥʠʡ ʧʨʝʩʣʝʜʫʝʪ, ʧʦ ʩʫʱʝʩʪʚʫ, ʜʚʝ ʮʝʣʠ:
¶ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʩʦ-

ʩʪʦʷʥʠʝ ʥʘ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝ-
ʥʠʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ
ʧʨʦʜʫʢʮʠʠ ʩ ʥʘʣʠʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ;

¶ ʦʪʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ-
ʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝ-
ʣʴʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ.

ʄʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʠʩʭʦʜʥʳʝ ʧʦʟʠʮʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ
ʠ ʧʨʠʥʷʪʠʷ ʧʣʘʥʦʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʚʠʜʝ
ʛʦʜʦʚʳʭ ʠ ʢʚʘʨʪʘʣʴʥʳʭ ʪʝʢʫʱʠʭ ʧʣʘʥʦʚ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʤʝʩʷʮ, ʜʝʢʘʜʫ, ʩʤʝʥʫ.

ʈʘʩʩʤʦʪʨʠʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ.

1. ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨ-
ʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʦʧʝʨʘʪʠʚʥʳʡ ʠ ʪʝʢʫʱʠʡ ʧʣʘʥʦ-
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ʚʳʝ ʧʝʨʠʦʜʳ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʘʥʦʚʳʭ ʫʧʨʘʚʣʝʥ-
ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ:

m
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l
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x
l
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t
j

ij
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Í+--¢
=

ä

ä

Í

Í
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(1)

ʛʜʝ mlj – ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ L-ʛʦ ʰʠʬʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ
ʠʟʛʦʪʦʚʣʝʥʠʝ j-ʛʦ ʠʟʜʝʣʠʷ;

xt
j – ʢʦʣʠʯʝʩʪʚʦ j-ʭ ʠʟʜʝʣʠʡ ʚ ʧʣʘʥʝ ʚʳʧʫʩʢʘ t-ʛʦ ʧʣʘʥʦʚʦʛʦ

ʧʝʨʠʦʜʘ;
l

o
l MM ,  – ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʘ L-ʛʦ ʰʠʬʨʘ ʥʘ ʥʘʯʘʣʦ ʛʦʜʘ ʠ ʧʣʘʥʠ-

ʨʫʝʤʳʝ ʟʘʧʘʩʳ ʥʘ ʢʦʥʝʮ ʛʦʜʘ;
x
lM  – ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʨʝʩʫʨʩʘ;

lC – ʮʝʥʘ ʝʜʠʥʠʮʳ ʤʘʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ: m – ʯʘʩʪʴ ʦʙʱʝʛʦ
ʬʦʥʜʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʜʫʱʘʷ ʥʘ ʧʨʠ-
ʦʙʨʝʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ;

lr – ʠʩʢʦʤʦʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘ-
ʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ( s
mM ), ʦʪʨʘʞʘʶʱʘʷ ʥʘʣʠʯʠʝ

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʥʘʯʘʣʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ (ʛʦʜ, ʢʚʘʨʪʘʣ,
ʤʝʩʷʮ), ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦ-
ʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠ-
ʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ ʥʘ ʚʳʧʫʩʢ j-ʛʦ ʠʟʜʝʣʠʷ ʩ d-ʡ
ʜʘʪʦʡ ʚʳʧʫʩʢʘ ʚ t-ʡ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ

,
1

PR lj

n

j
lj <ä

=

(2)

ʛʜʝ lP  – ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ ʥʘ ʩʢʣʘʜʝ ʧʨʝʜʧʨʠʷʪʠʷ.

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʧʦ ʩʫʱʝʩʪʚʫ,
ʪʨʠ ʘʣʴʪʝʨʥʘʪʠʚʳ:
ʘ) ʧʝʨʝʥʝʩʪʠ ʚʳʧʦʣʥʝʥʠʝ j-ʛʦ ʠʟʜʝʣʠʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʶʶ ʜʘʪʫ t+1;
ʙ) ʠʟʳʩʢʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ ʩ ʜʦ-

ʩʪʘʚʢʦʡ ʚ ʪʝʯʝʥʠʠ t-ʛʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ
ʮʠʢʣʘ ʚʳʧʦʣʥʝʥʠʷ i-ʭ ʜʝʪʘʣʝʡ ʤʝʥʴʰʝ d-ʡ ʜʘʪʳ;

ʚ) ʧʨʦʚʝʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʤʘʪʝʨʠʘʣʘ l -ʛʦ ʰʠʬʨʘ ʥʘ ʚʟʘʠʤʦʟʘ-
ʤʝʥʷʝʤʳʡ ʨʝʩʫʨʩ.

2. ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʝʛʦ ʥʘʣʠʯʠʝ ʥʘ
ʥʘʯʘʣʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝ-
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ʨʘʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ
ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:

Iif gffxt i

o

iijiji Í+¢=ä ,
* , (3)

ʛʜʝ if  – ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ i-ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;
*

if  – ʚʚʦʜ ʥʦʚʦʛʦ ʬʦʥʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝ-
ʨʝʚʦʦʨʫʞʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ;

o
if  – ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʝʜʠʥʠʮʳ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ i-ʛʦ ʰʠʬʨʘ;
ig  – ʠʩʢʦʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ i-

ʛʦ ʰʠʬʨʘ;
tij – ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʫʩʢʘ i-ʡ ʜʝʪʘʣʠ j-ʛʦ ʠʟʜʝʣʠʷ;
xj – ʢʦʣʠʯʝʩʪʚʦ j-ʭ ʠʟʜʝʣʠʡ ʚ ʧʣʘʥʝ ʚʳʧʫʩʢʘ.

ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʘʩʯʝʪʳ ʤʦʛʫʪ
ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʮʝʭʘ ʠʣʠ ʫʯʘʩʪʢʘ) ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩ-
ʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʚʳʧʦʣʥʝʥʠʠ
ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʭ ʩʦʩʪʦʷʥʠʝ ʥʘ ʥʘʯʘʣʦ
ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ t ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝ-
ʤʥʳʝ ʩʠʪʫʘʮʠʠ.

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦ ʥʘʣʠʯʥʳʭ ʬʦʥʜʘʭ
ʚʨʝʤʝʥʠ ʚ ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʝ (t), ʘ ʪʘʢʞʝ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʬʦʥʜʘʭ (f) ʥʘ
ʟʘʜʘʥʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʫʜʘ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘ-
ʧʝ ʚʢʣʶʯʝʥʳ ʠʟʜʝʣʠʷ ʪʝʭ ʟʘʢʘʟʯʠʢʦʚ, ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷ-
ʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʢʚʘʨʪʘʣ, ʤʝʩʷʮ), ʘʥʘʣʽʟʠ-
ʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ
ʧʦʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʚʝʢʪʦʨʦʚ ʥʘʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ-
ʟʚʦʣʷʝʪ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʘʛʨʫʟʢʝ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ,
ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ (ʚ ʧʨʘʢʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʡ – “ʫʟʢʠʝ ʤʝ-
ʩʪʘ”) ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʟʥʘʪʴ ʥʘʣʠʯʠʝ ʨʝʟʝʨʚʥʦʛʦ (ʥʝʜʦʛʨʫʞʝʥʥʦʛʦ) ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ.

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʩʦʩʪʦʷʥʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʛʦʪʦʚʥʦʩʪʠ
ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʷʚʣʷʝʪʩʷ ʙʘʟʦ-
ʚʦʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʧʣʦʱʝʥʥʳʭ
ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʢʫʱʠʝ ʧʣʘʥʳ ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦ-
ʛʨʘʤʤʳ.

3. ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʦʪʨʘʞʘʶʱʘʷ ʠʭ ʥʘʣʠʯʠʝ
ʥʘ ʥʘʯʘʣʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʮʝʭʘ, ʫʯʘʩʪʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ
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ʛʜʝ lf  – ʨʝʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ɚ-ʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ;

of
l

 – ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʯʝʛʦ ɚ-ʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ;

lU  – ʠʩʢʦʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ɚ-ʡ ʩʧʝʮʠʘ-
ʣʴʥʦʩʪʠ;

*R  – ʣʠʤʠʪ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ;
itl  – ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʫʩʢʘ i-ʡ ʜʝʪʘʣʠ ʨʘʙʦʯʠʤ ɚ-ʡ

ʩʧʝʮʠʘʣʴʥʦʩʪʠ;
xj – ʢʦʣʠʯʝʩʪʚʦ j-ʭ ʜʝʪʘʣʝʡ ʚ ʧʣʘʥʝ ʚʳʧʫʩʢʘ.

ʄʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʞʘʶʪ
ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʳʧʦʣ-
ʥʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʭ ʩʦʩʪʦʷʥʠʝ ʥʘ ʥʘʯʘʣʦ ʧʣʘʥʦ-
ʚʦʛʦ ʧʝʨʠʦʜʘ t ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ ʚ
ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ.

ɺ ʮʝʣʦʤ, ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ
ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʢʘʟʘʪʝʣʠ ʠ
ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʫʱʠʭ ʧʣʘʥʦʚ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ.

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʝ-
ʨʘʪʠʚʥʦʛʦ ʧʣʘʥʘ ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ
ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʥʷʪʠʷ
ʨʝʰʝʥʠʡ ʩʣʫʞʠʪ ʚʦʟʤʦʞʥʳʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠ-
ʯʝʥʠʷʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʨʦʢʦʚ ʠʟʛʦʪʦʚ-
ʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʜʝʣʠʡ. ʇʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ
ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʧʣʘʥʦʚ ʚ ʫʩʣʦʚʠʷʭ
ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʠʪʤʠʯʥʦʩʪʴ ʧʦʩʪʘ-
ʚʦʢ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.

ʇʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʷ
ʠ ʦ ʚʝʣʠʯʠʥʝ ʩʪʨʘʭʦʚʦʛʦ ʟʘʧʘʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠ-
ʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʩʣʫʯʘʷʭ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ
ʧʣʘʥʦʚʳʭ ʫʩʣʦʚʠʡ ʧʦʩʪʘʚʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪ-
ʤʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʟʜʝʣʠʷʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʦʧʝʨʘʪʠʚ-
ʥʳʡ ʧʣʘʥ, ʚ ʨʘʩʯʝʪ ʚʢʣʶʯʘʝʪʩʷ ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʥʘʣʠʯʠʷ
ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.

ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ, ʥʝ
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ʫʯʠʪʳʚʘʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘ-
ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʨʫʯʥʳʭ ʨʘʩʯʝʪʘʭ, ʥʝ
ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʨʠʪʤʠʯʥʫʶ, ʚʟʘʠʤʦʫʚʷʟʘʥʥʫʶ ʨʘʙʦʪʫ ʦʪʜʝʣʴʥʳʭ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘ-
ʜʘʥʥʳʤʠ ʪʝʢʫʱʠʤʠ ʧʣʘʥʘʤʠ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ
ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘ-
ʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-
ʛʨʘʤʤʳ ʩʣʫʞʠʪ ʙʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ
ʧʘʨʘʤʝʪʨʳ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʛʦʚʦʨʦʚ ʩ ʟʘʢʘʟʯʠʢʘʤʠ.

ɺ ʧʨʘʢʪʠʢʝ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʝʜʧʨʠʷ-
ʪʠʶ ʠ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʦʙʷʟʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʝ
ʦʧʠʩʘʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʩʦʩʪʦʷ-
ʥʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʜʛʦʪʦʚʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʩʫʨʩʦʚ ʢ ʧʨʦʮʝʩʩʫ
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʢʦʥ-
ʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʝʪʩʷ
ʚ ʨʘʩʯʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʤʝʶʱʝʛʦʩʷ ʥʘʣʠʯʠʷ ʨʘʙʦʯʠʭ ʧʦ
ʦʩʥʦʚʥʳʤ ʧʨʦʬʝʩʩʠʷʤ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ,
ʥʘʣʠʯʠʷ ʧʦʢʫʧʥʳʭ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʝʪʘʣʝʡ ʜʣʷ ʩʙʦʨʢʠ ʠ ʚʳʧʫʩʢʘ
ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ,
ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʜʝʬʠʮʠʪ ʩʪʘʥʢʦʚ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʙʦ-
ʯʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦʡ
ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ). ʊʦʣʴʢʦ ʚʳʷʚʣʝʥʠʝ ʧʨʦ-
ʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʧʦʟʚʦʣʷʝʪ
ʧʝʨʝʡʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʮʝʜʫʨ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ
ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ.

ɺ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ
ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ
ʧʨʦʛʨʘʤʤ, ʘ ʦʩʦʙʝʥʥʦʩʪʠ ʝʜʠʥʠʯʥʦʛʦ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ
ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʦʜʳ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʉʣʦʞ-
ʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ
ʧʨʠʦʨʠʪʝʪʦʚ ʚʢʣʶʯʝʥʠʷ ʟʘʢʘʟʦʚ ʚ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ
ʧʝʨʠʦʜ, ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʩʫʨʩ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ
ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ Wk, ʛʜʝ ( )k

n
kk wwwW ...,,, 21=k , ʠ ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ
ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʦʚ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.
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ʊʘʙʣʠʮʘ 1
ʌʪʤʧʛʦʴʞ

ʧʚʧʠʦʙʰʞʦʡʸ ʀʦʙʰʞʦʡʸ ʨʧʣʙʠʙʫʞʤʞʢ ʈʩʡʥʞʰʙʦʡʸ

ʊ=(ʊij)m³n ʅʦʨʤʘʪʠʚʥʘʷ ʤʘʪʨʠʮʘ ʪʨʫʜʦʝʤʢʦʩʪʠ

ʈ = [p1, p2, …,pj] ʈʘʩʧʨʝʜʝʣʷʝʤʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʧʨʠʷʪʠʷ

ɻʦʜʦʚʦʡ ʠʥʪʝʨʚʘʣ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʢʚʘʨʪʘʣʦʚ

[ ]l
on

l
o

l
o

l
o xxxX ...,,, 21= ʆʧʪʠʤʘʣʴʥʘ  ̫ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ

ʧʨʦʛʨʘʤʤʘ l-ʛʦ ʢʚʘʨʪʘʣʘ

l
ojx

ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ j-ʭ
ʠʟʜʝʣʠʡ, ʚʢʣʶʯʝʥʥʳʭ
ʚ l-ʡ ʢʚʘʨʪʘʣ ʚʳʧʫʩʢʘ

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʫʯʝʥʥʦʤʫ
ʨʝʰʝʥʠʶ ʥʘ l-ʦʤ ʵʪʘʧʝ

k
jy ʂʦʣʠʯʝʩʪʚʦ j-ʭ ʠʟʜʝʣʠʡ, ʚʢʣʶʯʝʥʥʳʭ

ʚ ʚʳʧʫʩʢ k-ʛʦ ʢʚʘʨʪʘʣʘ ʉʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ ʟʘʢʘʟʯʠʢʦʚ

[ ]k
n

kkk xxxX ...,,, 21= ʇʨʦʠʟʚʦʣʴʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʚʝʢʪʦʨ
ʧʣʘʥʘ k-ʛʦ ʢʚʘʨʪʘʣʘ

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ
ʤʦʜʝʣʠ

)...,,,( 21 nʩʩʩʉ = ɺʝʢʪʦʨ ʦʧʪʦʚʳʭ ʮʝʥ ʚʳʧʫʩʢʘʝʤʦʡ
ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʎʝʥʳ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ

Wk ɺʝʢʪʦʨ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ( )k
n

kk wwwW ...,,, 21=k

k
ʀʥʪʝʨʚʘʣ ʬʦʨʤʠʨʦʚʘʥʠʷ
(ʥʦʤʝʨ ʢʚʘʨʪʘʣʘ)

k=1. 2. 3. 4

jk ʇʦʜʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ j Jj k Í

A=(aij)(m+1)³n ʈʘʩʰʠʨʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʤʘʪʨʠʮʘ
ʄʘʪʨʠʮʘ ʊ, ʜʦʧʦʣʥʝʥʥʘ  ̫ʩʪʨʦʢʦʡ ʉ,
ʥʦʨʤʘʪʠʚ  rʬʦʨʤʠʨʫʶʪʩ  ̫ʚ ʙʘʟʝ
ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ

[ ]k
n

kkk rrrR ...,,, 21=
ɺʝʢʪʦʨ ʛʦʜʦʚʦʡ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ

ɺʝʢʪʦʨ, ʧʦʜʣʝʞʘʱʠʡ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʶ ʥʘ k-ʦʤ ʵʪʘʧʝ, ʪ.ʝ.

ä ä
= ²

--=
1

0 ,
l kl

llk XXPR

ä ä--= k
j

l
jj

k
i xxpr 0

[ ]k
m

kkk
121 ...,,, += jjjf

ɺʝʢʪʦʨ ʬʦʥʜʦʚ ʨʝʩʫʨʩʦʚ

î
î
í

î
î
ì

ë

+=-

Í-
=

ää

ää

==

==

n

j

k
ij

n

j
jj

n

j

k
iij

n

j
jij

k
i

mixʩpʩ

Iixtpt

11

11

1ʧʨʠ25,0

ʧʨʠ25,0
j

Bk =(bij)(m+1)³n

ʄʘʪʨʠʮʘ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ
ʨʝʩʫʨʩʦʚ, ʟʘʜʘʥʥʦʡ ʬʦʨʤʠʨʫʝʤʦʡ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ k-ʤ
ʵʪʘʧʝ

ʕʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ Bk ʚʳʯʠʩ-
ʣʷʶʪʩʷ:

k
jij

k
ij rab =

[ ]k
jm

k
j

k
j

k
j bbbb )1(21 ...,,, += ʇʨʦʠʟʚʦʣʴʥʳʡ j-ʡ ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ

ʤʘʪʨʠʮʳ Bk
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ɺʘʨʠʘʥʪ 1. ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ j-ʛʦ ʠʟʜʝʣʠʷ ʠʟ ʛʦʜʦʚʦʛʦ
ʧʣʘʥʘ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ k-ʛʦ ʚʨʝʤʝʥʥʦʛʦ
ʠʥʪʝʨʚʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

.,
1

1
0ä ä

-

= ²
Í--=

k

l kl

l
j

l
jj

k
j Jjxxpw (5)

ɺʘʨʠʘʥʪ 2. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʘʷ ʧʨʠʦʨʠʪʝ-
ʪʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʠʟʜʝʣʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ:

Jjconstwk
j Í>= ,0 . (6)

ɺʘʨʠʘʥʪ 3. ɺʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʳʙʦʨʦʯʥʦʡ ʧʨʠ-
ʦʨʠʪʝʪʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʠʟʜʝʣʠʡ:

îí

î
ì
ë

Í

ËÍ>
=

k

kk
jk

i
JJj

JJja
w

/ʝʩʣʠ0,

ʝʩʣʠ,0
. (7)

ʇʨʠ ʵʪʦʤ J k – ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ J, ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʭ ʪʝʤ ʠʟʜʝʣʠʷʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ,
ʧʨʠʯʝʤ ʝʩʣʠ k

j
k
j aa 21 < , ʪʦ ʜʣʷ j2-ʡ ʧʦʟʠʮʠʠ ʠʟ ʛʦʜʦʚʦʛʦ ʧʣʘʥʘ ʚ ʮʝʣʦʤ

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʜʣʷ j1-ʡ. ɺʝʣʠʯʠʥʳ, ʢʘʢ
ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʫʤʤʘʨʥʳʤ ʪʨʫ-
ʜʦʝʤʢʦʩʪʷʤ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʛʦʜʦʚʦʛʦ ʧʣʘʥʘ. ʇʦʩʢʦʣʴʢʫ ʙʝʟ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʵʪʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʫʜʥʦ, ʪʦ ʚ ʪʨʝʪʴʝʤ
ʚʘʨʠʘʥʪʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠ ʤʥʝʥʠʝ ʵʢ-
ʩʧʝʨʪʦʚ.

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ ʧʨʝʠʤʫʱʝʩʪʚʫ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ ʤʦ-
ʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʧʨʝʜʝ-
ʣʝʥʥʫʶ ʢʚʘʨʪʘʣʴʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ. ʕʪʦʪ ʧʦʜʭʦʜ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ
ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʩʫʨʩʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ, ʘ ʩ ʜʨʫʛʦʡ, – ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʥʝʧʨʝʨʳʚ-
ʥʦʩʪʴ ʚʳʧʫʩʢʘ ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʦʜʥʦʛʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ
ʜʨʫʛʦʡ.

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢ-
ʪʦʨʘ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ Wk ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʥʘʜʣʝʞʘʱʠʡ ʘʥʘʣʠʟ
ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ., ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʚʠʩʠʤʦʩʪʴ
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ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʧʦʣʫʯʝʥʠʝ ʪʘʢʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ
ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʫʯʠʪʴ ʫʢʨʫʧʥʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʦʨʠ-
ʪʝʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʜʘʣʴʥʝʡʰʝʝ ʫʪʦʯʥʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʣʠ-
ʥʝʡʥʳʭ ʤʦʜʝʣʝʡ.

ʎʝʣʴʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝ-
ʜʝʣʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ k

jj , ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ
ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ
ʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨʘ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ Wk. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʟʘʜʘʥʥʳʭ
n ʚʝʢʪʦʨʦʚ k

jB  ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʘʢʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʯʪʦʙʳ ʮʝ-
ʣʦʯʠʩʣʝʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʜʝʣʠʡ Rk ʚ ʧʣʘʥ k-ʛʦ ʢʚʘ-
ʨʪʘʣʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʣʠʯʥʳʭ ʬʦʥʜʦʚ
ʨʝʩʫʨʩʦʚ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʧʦʣʫʯʘʝʤ ʚʝʢʪʦʨ ʧʨʠʦʨʠʪʝʪ-
ʥʦʩʪʠ (Wk) ʚʢʣʶʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ Rk ʚ ʧʣʘʥ k-ʛʦ ʢʚʘʨʪʘʣʘ
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʨʝʩʫʨʩʦʚ kf . ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ Jm ʚʝʢʪʦʨʦʚ-ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ Bk ʦʙʨʘʟʫʝʪ ʜʦʧʫʩʪʠʤʳʡ ʧʣʘʥ,
ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ k

Jj

k
jb f

m

¢ä
Í

. ʉʦʚʦʢʫʧʥʦʩʪʴ Jm ʩʪʦʣʙʮʦʚ ʤʘʪ-

ʨʠʮʳ Bk ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʥʘʩʳʱʝʥʥʳʤ ʧʣʘʥʦʤ, ʝʩʣʠ ʵʪʦʪ ʧʣʘʥ ʜʦʧʫʩ-
ʪʠʤʳʡ, ʠ ʝʩʣʠ ʚʢʣʶʯʝʥʠʝ ʚ ʥʝʛʦ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʜʦʙʘʚʦʯʥʦʛʦ ʩʪʦʣʙʮʘ
ʤʘʪʨʠʮʳ Bk ʧʨʠʚʦʜʠʪ ʝʛʦ ʚ ʥʝʜʦʧʫʩʪʠʤʳʡ, ʪ.ʝ. ʚʳʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ
ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʚʠʜʘ ʨʝʩʫʨʩʦʚ.

ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ
ʥʝʢʦʪʦʨʦʡ ʧʦʜʤʘʪʨʠʮʳ`Bk,  ʚʭʦʜʷʱʝʡ ʚ Bk, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʣʘʥʘ. ʇʝʨʝʭʦʜ Bk ʢ`Bk ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʪʙʨʘʩʳʚʘʥʠʝʤ ʠʟ ʤʘʪʨʠʮʳ Bk ʥʝʩʫʱʝʩʪʚʝʥ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʣʶʯʦʤ ʢ ʧʨʦʚʝʜʝʥʠʶ ʵʪʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ
ʩʦʢʨʘʱʝʥʠʡ ʤʘʪʨʠʮʳ Bk ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ ʬʦʥʜʦʚ ʨʝʩʫʨʩʦʚ kf .

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʜʝʣʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʨʝʜʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ kf
ʩʦʜʝʨʞʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ( k

sj <0). ʇʨʠ ʵʪʦʤ ʥʘ-
ʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʬʦʥʜʘ s-ʛʦ ʨʝʩʫʨʩʘ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ ʜʘʣʴʥʝʡ-
ʰʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʙʷʟʘʪʝʣʴʥʦʡ
ʚʦʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ k-ʛʦ ʢʚʘʨʪʘʣʘ ʍk. ʕʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ
ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʪʝʭ ʧʦʟʠʮʠʡ k

jx , ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʝʨʝʛʨʫʟʢʫ s-ʛʦ
ʰʠʬʨʘ ʨʝʩʫʨʩʦʚ. ʀʩʭʦʜʥʳʝ ʥʦʨʤʘʪʠʚʳ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʦ ʧʨʝʜʧʨʠʷʪʠʶ
ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʰʠʬʨʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʙʘʟʝ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ
ʫʧʨʘʚʣʝʥʠʷ (ʧʦʜʝʪʘʣʴʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʠʟʜʝʣʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ
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ʢʘʨʪʳ ʥʘ ʜʝʪʘʣʴ ʠ ʫʟʝʣ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚ-
ʢʠ ʚʝʢʪʦʨ kf  ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝ-

ʥʝʥʠʷ ʍk ʜʘʶʪ ʧʨʠʨʘʱʝʥʠʝ s-ʡ ʢʦʦʨʜʠʥʘʪʝ kf  ʥʘ ʚʝʣʠʯʠʥʫ k
s

k
s jj ²D .

ʇʝʨʝʭʦʜ ʦʪ ʤʘʪʨʠʮʳ Bk ʢ ʤʘʪʨʠʮʝ ( )BBB kk
­  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: .,, 2211

kkkkkk BBBBBB ­­­  ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʦʙʨʘ-

ʟʫʝʪʩʷ ʠ ʚʝʢʪʦʨ ʬʦʥʜʦʚ ʨʝʩʫʨʩʦʚ:
kʣk fff ­­ 1 .

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʄʘʪʨʠʮʘ kB1

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ kB  ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟ ʤʘʪʨʠʮʳ kB  ʫʜʘʣʷʶʪʩʷ ʚʩʝ
ʩʪʨʦʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʥʜʳ ʨʝʩʫʨʩʦʚ k

ij =0, ʘ ʪʘʢʞʝ
ʚʩʝ ʩʪʦʣʙʮʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʥʝʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ k

ijb >0 ʚ ʫʜʘʣʝʥʥʳʭ
ʩʪʨʦʢʘʭ. ʅʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ k

ij  ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʘʣʷʶʪʩʷ ʠ ʠʟ ʚʝʢʪʦʨʘ
.kf  ʊʘʢʠʤ ʦʙʨʘʟʦʤ:

( ) ( )

.
1mm;nn

;bBbB

k
1

k

11

nm

k
ij

k
1n)1m(

k
ij

k

11

ff ­
+¢¢

=­=
³³+

(9)

ʉʫʱʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɽʩʣʠ i-ʡ ʬʦʥʜ
ʨʝʩʫʨʩʦʚ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥ ( k

ij =0) ʧʨʠ ʚʦʣʝʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ
ʧʣʘʥʘ ʍk-ʛʦ ʢʚʘʨʪʘʣʘ, ʪʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʜʣʝʞʘʪ ʪʦʣʴʢʦ
ʪʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ i-ʤ ʰʠʬʨʝ ʦʙʦʨʫʜʦʚʘʥʠʷ.
ɽʩʣʠ ʞʝ 01 =+

k
mj , ʪʦ ʤʘʪʨʠʮʘ kB1  ʥʝ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʥʠ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ

ʤʘʪʨʠʮʳ kB ,  ʪʘʢ ʢʘʢ ʚʩʝ ʩj > 0. ʄʘʪʨʠʮʘ 1B  ʧʫʩʪʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ
ʥʠ ʝʜʠʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʧʣʘʥʘ ʠ ʜʘʣʴʥʝʡʰʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ
ʙʝʟ ʫʤʝʥʴʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʍk ʣʠʙʦ ʫʚʝʣʠʯʝʥʠʷ k

m 1+j  ʥʘ ʜʦʧʫʩ-
ʪʠʤʫʶ ʚʝʣʠʯʠʥʫ 01 >D +

k
mj . ʄʘʪʨʠʮʘ kB2  ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ kB1  ʫʜʘʣʝʥʠʝʤ

ʪʝʭ ʝʝ ʩʪʦʣʙʮʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ .1
kk

ib f¢
ʅʝʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ

ʦʜʥʦʛʦ ʚʠʜʘ ʨʝʩʫʨʩʦʚ ( k
1f  ʚʢʣʶʯʘʝʪ m1 ʚʠʜ ʨʝʩʫʨʩʦʚ) ʙʫʜʝʤ ʠʤʝʪʴ

.k
i

k
ijb j>

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʪʨʠʮʘ kB2  ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʪʘʢʠʝ ʚʝʢʪʦʨʳ-
ʩʪʦʣʙʮʳ, ʢʦʪʦʨʳʝ “ʫʢʣʘʜʳʚʘʶʪʩʷ” ʚ ʠʤʝʶʱʠʝʩʷ ʬʦʥʜʳ ʨʝʩʫʨʩʦʚ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ:
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ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ kB2­ ,kB  ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ
ʦʪʙʨʘʩʳʚʘʥʠʠ ʩʪʨʦʢ ʤʘʪʨʠʮʳ kB2 , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʣʠʤʠʪʠʨʫʶʱʠʤ
ʨʝʩʫʨʩʘʤ. ʋʩʣʦʚʠʝ ʪʦʛʦ, ʯʪʦ s-ʡ ʚʠʜ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ,
ʠʤʝʝʪ ʚʠʜ

ä
Í

>
kJj

k
s

k
sjb

2

,j (11)

ʛʜʝ kJ 2 – ʤʥʦʞʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʠʟʜʝʣʠʡ ʚ ʤʘʪʨʠʮʝ kB2 .

ʇʦʩʪʨʦʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʣʘʥʘ (ʧʦ ʩʫʱʝʩʪʚʫ, ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʳʙʦ-
ʨʦʤ ʪʝʭ ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ
(ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʢʪʦʨʦʤ Wk). ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʘ ʧʦ ʢʘʞʜʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʤʫ ʧʦʜʨʘʟʜʝʣʝʥʠʶ.

ɿʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ
ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ ʩʚʦʜʠʪʩʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ-ʛʨʘʬʠʢʘ
ʚʳʧʦʣʥʝʥʠʷ ʫʢʨʫʧʥʝʥʥʳʭ ʨʘʙʦʪ – ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʘʪ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘ-
ʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʨʘʙʦʪʳ ʠʟ ʤʥʦʞʝʩʪʚʘ P(s) (ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ P(s)
ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ
ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ: ʧʨʠʦʨʠʪʝʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ
ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʣʠʙʦ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥ ʦʧʝ-
ʨʝʞʝʥʠʡ ʵʪʘʧʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʟʣʦʚ ʠʟʜʝʣʠʡ).

ʇʨʠʥʷʪʠʝ ʧʣʘʥʦʚʦʛʦ ʨʝʰʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʘ-
ʥʘ-ʛʨʘʬʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ “ʢʘʣʝʥʜʘʨʥʦʡ
ʨʘʩʢʣʘʜʢʠ” ʠʭ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʭʦʚ (ʜʣʷ
ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʭʘʥʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʩʪʘʜʠʷ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ). ʇʣʘʥʦʚʳʡ ʬʦʥʜ ʨʘʙʦʪʳ i-ʛo ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ-ʛʦ ʮʝʭʘ ʚ s-ʤ ʢʘ-
ʣʝʥʜʘʨʥʦʤ ʧʝʨʠʦʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ

ʛʜʝ cs
ic – ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʘʥʠʨʫʝʤʳʭ ʧʦʪʝʨʴ ʥʦʤʠʥʘʣʴʥʦʛʦ ʬʦʥʜʘ

ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ i-ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩ-ʤ ʮʝʭʝ ʚ s-ʤ ʧʝʨʠʦʜʝ;
dw – ʯʠʩʣʦ ʩʤʝʥ ʨʘʙʦʪʳ w-ʛʦ ʩʪʘʥʢʘ ʚ ʩʫʪʢʠ;
Ic

i – ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʢʦʚ i-ʛʦ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ-ʛʦ ʮʝʭʘ;
 ʌs

iʩ – ʧʣʘʥʦʚʳʡ ʧʨʦʩʪʦʡ i-ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ-ʛʦ ʮʝʭʘ ʚ s-ʤ ʢʘʣʝʥ-
ʜʘʨʥʦʤ ʧʝʨʠʦʜʝ;

 ʘs  – ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ s-ʤ ʧʝʨʠʦʜʝ.

(12)
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ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦ-
ʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʧʨʠʥʷʪʠʷ
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:
1) ʨʝʟʝʨʚʳ ʠ ʜʝʬʠʮʠʪʳ ʩʪʘʥʢʦʚ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʧʣʘʥʦʚʦʤ ʠ

ʪʨʝʭʩʤʝʥʥʦʤ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʨʘʚʥʳ ʥʫʣʶ;
2) ʚʳʷʚʣʝʥʳ ʨʝʟʝʨʚʥʳʝ ʩʪʘʥʢʠ ʧʨʠ ʧʣʘʥʦʚʦʤ ʠ ʪʨʝʭʩʤʝʥʥʦʤ ʨʝʞʠʤʘʭ

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ;
3) ʚʳʷʚʣʝʥʳ ʨʝʟʝʨʚʥʳʝ ʩʪʘʥʢʠ ʧʨʠ ʪʨʝʭʩʤʝʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ

ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ, ʘ ʨʝʟʝʨʚʳ ʠ ʜʝʬʠʮʠʪʳ ʧʨʠ
ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʝ ʨʘʚʥʳ ʥʫʣʶ;

4)  ʚʳʷʚʣʝʥʳ ʨʝʟʝʨʚʥʳʝ ʩʪʘʥʢʠ ʧʨʠ ʪʨʝʭʩʤʝʥʥʦʤ ʠ ʜʝʬʠʮʠʪʥʳʝ ʩʪʘʥ-
ʢʠ ʧʨʠ ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ
ʛʨʫʧʧʳ;

5) ʚʳʷʚʣʝʥʳ ʜʝʬʠʮʠʪʥʳʝ ʩʪʘʥʢʠ ʧʨʠ ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ
ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ, ʘ ʨʝʟʝʨʚ ʠ ʜʝʬʠʮʠʪ ʩʪʘʥʢʦʚ ʧʨʠ
ʪʨʝʭʩʤʝʥʥʦʤ ʨʝʞʠʤʝ ʨʘʚʥʳ ʥʫʣʶ;

6) ʚʳʷʚʣʝʥʳ ʨʝʟʝʨʚʥʳʝ ʩʪʘʥʢʠ ʧʨʠ ʪʨʝʭʩʤʝʥʥʦʤ ʠ ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʘʭ
ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ.

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʝʨʘʪʠʚʥʘʷ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʨʝʰʝʥʠʡ
ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʜʝʪʘʣʴʥʳʭ ʧʣʘʥʦʚ ʜʣʷ ʢʘʞʜʦʛʦ
ʧʦʜʨʘʟʜʝʣʝʥʠʷ.

ɺʘʞʥʳʤʠ ʚ ʥʘʫʯʥʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʦʥʩ-
ʪʨʫʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʠ-
ʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʠ
ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ. ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ ʩʧʝʮʠʘ-
ʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʦʜʥʠʭ ʠʟ ʥʠʭ ʣʠʤʠʪʠʨʫʶ-
ʱʠʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʦʚ ʩʣʫʞʠʪ ʠʤʝʶʱʘʷʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʣʷ ʜʨʫʛʠʭ – ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʣʦʱʘʜʴ ʠ ʯʠʩʣʝʥʥʦʩʪʴ
ʨʘʙʦʯʠʭ.

ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ ʢʘʞ-
ʜʦʡ ʧʦʟʠʮʠʠ ʧʣʘʥʘ (ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʢ ʚʳʧʫʩʢʫ ʠʟʜʝʣʠʡ). ʆʜʠʥ (ʠʣʠ
ʧʝʨʚʳʡ) ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʠʦʨʠʪʝʪʦʚ ʟʘʜʘʝʪʩʷ ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ
ʦʙʫʩʣʦʚʣʝʥ, ʧʦ ʩʫʱʝʩʪʚʫ, ʨʳʥʦʯʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ
(ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʳʧʫʩ-
ʢʘʝʤʳʭ ʠʟʜʝʣʠʡ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʦʚʦʢʫʧʥʦʩʪʠ:
¶ ʧʝʨʚʘʷ ʚʢʣʶʯʘʝʪ ʚʩʝ ʧʦʟʠʮʠʠ ʧʣʘʥʦʚʦʛʦ ʟʘʜʘʥʠʷ ʮʝʭʘ ʥʘ ʢʦʤʧʣʝʢ-

ʪʘʮʠʶ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʣʘʥʠʨʫʝʪ ʢ ʨʝʘʣʠʟʘʮʠʠ;
¶ ʚʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ (ʫʟʣʦʚ ʠ ʠʟʜʝʣʠʡ), ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʢʘʣʝʥʜʘʨʥʦʤ
ʧʝʨʠʦʜʝ;
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¶ ʚ ʪʨʝʪʴʶ ʚʭʦʜʷʪ ʪʝ ʠʟʜʝʣʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜʷʱʠʡ
ʟʘʜʝʣ.

ʇʨʠʦʨʠʪʝʪ ʠʟʜʝʣʠʡ ʜʣʷ ʧʝʨʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴ-
ʥʦʝ ʟʥʘʯʝʥʠʝ, ʜʣʷ ʚʪʦʨʦʡ – ʤʝʥʴʰʝʝ, ʜʣʷ ʪʨʝʪʴʝʡ – ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘ-
ʯʝʥʠʝ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʠʟʜʝʣʠʡ ʚ
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʪʦʨʦʡ ʧʨʠʦʨʠʪʝʪ, ʠʤʝʶ-
ʱʠʡ ʤʝʥʴʰʠʡ ʧʦʨʷʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʥʘ
ʦʩʥʦʚʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʤʠʥʠʤʘʣʴʥʦʛʦ,
ʩʨʝʜʥʝʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ ʟʘʥʠʤʘʝʤʦʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ
ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʧʦʨʷʜʦʯʝʥʠʷ ʥʦ-
ʤʝʥʢʣʘʪʫʨʳ ʠʟʜʝʣʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʧʣʘʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʥʘʣʠʟ
ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴ-
ʥʦʩʪʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ
ʥʠʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʜʝʣʠʨʫʶʱʝʤ ʘʣʛʦʨʠʪʤʝ
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ. ʇʦʩʢʦʣʴʢʫ ʢʘ-
ʣʝʥʜʘʨʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ ʥʝ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ, ʘ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʩʙʦʨʢʝ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ
ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʙʦʨʘ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʘ ʧʦ-
ʩʪʨʦʝʥʠʷ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʠ ʤʝʭʘʥʠʟʤʘ ʤʠʥʠʤʠʟʘʮʠʠ ʮʠʢʣʘ ʠʟʛʦʪʦ-
ʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʚ ʦʙʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ
ʪʨʝʪʠʡ ʧʨʠʦʨʠʪʝʪ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ
ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʠʭ
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʨʘ-
ʩʩʤʦʪʨʝʥʳ ʚʳʰʝ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ
ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ:
¶ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʟʝʨʚ ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʤʫ ʮʠʢʣʫ (ʤʝʭʘʥʠʯʝʩʢʠ ʩʙʦʨʦʯʥʳʡ ʧʨʦʮʝʩʩ ʫʟʣʘ ʠʣʠ ʠʟʜʝ-
ʣʠʷ);

¶ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʟʝʨʚ ʚʨʝʤʝʥʠ ʥʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʦ ʮʠʢʣʦʚʦʤʫ
ʛʨʘʬʠʢʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ;

¶ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʟʝʨʚ ʥʘ ʝʜʠʥʠʮʫ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, ʦʩʪʘʚʰʝʛʦʩʷ
ʧʦ ʮʠʢʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʩʙʦʨʦʯʥʦʡ ʦʧʝʨʘʮʠʠ ʠʟʜʝʣʠʷ ʠʣʠ ʩʙʦʨʦʯʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʫʟʣʘ;

¶ ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝ-
ʤʦʡ ʧʦ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʝ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ-
ʟʚʘʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʩʘ ʠ ʥʦʨʤʘʪʠʚʥʦʡ
ʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ.

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚʳʜʝʣʝʥʥʳʭ
ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ
ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʨʘʩʯʝʪʘʤʠ. ɺ ʧʨʠʥʮʠʧʝ, ʠʤʝʶʪʩʷ
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʦʜʥʦʢʨʘʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟ-
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ʨʘʙʦʪʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʘ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʚʝʯʘʶʪ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ.

ʈʘʩʩʤʦʪʨʠʤ ʪʝʭʥʦʣʦʛʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʘ, ʦʧʠ-
ʩʳʚʘʝʤʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʘʟʤʝʱʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝ-
ʩʫʨʩʦʚ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʦʩʝʪʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʝʨʘʮʠʡ ʚ
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ.

ʇʫʩʪʴ ʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ɸ={ʘ1,...,ʘn} ʦʧʝʨʘʮʠʡ, ʥʘ ʢʦʪʦʨʦʤ ʚʚʝʜʝʥʦ
ʦʪʥʦʰʝʥʠʝ ʯʘʩʪʠʯʥʦʛʦ ʧʦʨʷʜʢʘ, ʪʦ ʝʩʪʴ ʘi < ʘj ʣʠʙʦ ʘj > ʘi, ʝʩʣʠ ʦʧʝʨʘ-
ʮʠʷ ʘi ʧʨʝʜʰʝʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʠ ʘj. ɺʳʧʦʣʥʝʥʥʘʷ ʢʘʣʝʥʜʘ-
ʨʥʘʷ ʦʧʝʨʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʠʟ t1 ʝʜʠʥʠʮ ʠ
ʚʝʢʪʦʨʦʤ ʨʝʩʫʨʩʦʚ r1={rij}, j= 1,m . ʂʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ j-ʛʦ ʚʠʜʘ
ʦʛʨʘʥʠʯʝʥʦ ʚʝʣʠʯʠʥʦʡ Rjt ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʡ ʚʨʝʤʝʥʥʦʡ ʝʜʠʥʠʮʳ ʛʦʨʠ-
ʟʦʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ 1, ʊ . ʇʨʠʥʠʤʘʝʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨ-
ʩʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ a1, ʥʝ ʜʦʧʫʩʢʘʶʪ ʧʝʨʝʨʳʚʘ ʚ
ʠʭ ʚʳʧʦʣʥʝʥʠʠ. ʇʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʳ ʧʦʜʯʠʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ:
¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʛʨʘ-

ʥʠʯʝʥʠʷʤ, ʟʘʜʘʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʯʘʩʪʠʯʥʦʛʦ ʧʦʨʷʜʢʘ;
¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʢʘʞʜʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʛʦʨʠʟʦʥʪʘ

ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʡ Rjt , j= 1,m , t= 1, ʊ ;
¶ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ a1 ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ t1,

ʛʜʝ t1 – ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʘ1.
ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʠʥʠʤʠ-

ʟʘʮʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʤʥʦ-
ʞʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ɸ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʧʫʩʢʘ
ʠʟʜʝʣʠʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʘʥʘʣʠʪʠʯʝʩʢʠ ʤʦʞ-
ʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ:
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asÍAi "s, ti ² 0, i = 1, n ,

ʛʜʝ Ai – ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʠʟ ɸ, ʢʦʪʦʨʳʝ ʜʦʣʞ-
ʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʘ1;
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ʊl – ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ l -ʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʛʦʨʠʟʦʥʪʘ ʧʣʘ-
ʥʠʨʦʚʘʥʠʷ;

xi
l = 1, ʝʩʣʠ ʦʧʝʨʘʮʠʷ ʘi ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ l -ʛʦ ʠʥʪʝʨʚʘʣʘ

ʚʨʝʤʝʥʠ, ʠ 0, ʝʩʣʠ ʦʧʝʨʘʮʠʷ ʚ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʥʝ ʚʳ-
ʧʦʣʥʷʝʪʩʷ;

ʉi
l=1, ecʣʠ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʮʝʣʳʝ ʯʠʩʣʘ p1 ʠ ʨ2, ʯʪʦ

ä
=

²Ö
2

1

p

pp
ip

p
i tTx , ʠ ʧʨʠ ʵʪʦʤ ʭi

p ʜʣʷ ʚʩʝʭ p1 ¢ p ¢ p2, ʠ 0 – ʚʦ ʚʩʝʭ

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ.

ɽʩʣʠ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ (13), (14), (15) ʚ ʬʦʨ-
ʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯʠ, ʪʦ (13) ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʩʫʨʩʘʭ ʥʝ
ʧʨʝʚʳʰʘʣʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘʤʠ ʚ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʥʘ
ʧʨʦʪʷʞʝʥʠʠ ʛʦʨʠʟʦʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, (14) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʘʷ ʦʧʝ-
ʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ ʧʝʨʝʨʳʚʦʚ ʠ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝ ʤʝʥʴʰʝ
ʟʘʜʘʥʥʦʡ, ʘ (15) ʘʥʘʣʦʛʠʯʥʳ ʦʛʨʘʥʠʯʝʥʠʷʤ ʚʠʜʘ (13), ʠ, ʢʨʦʤʝ ʪʦʛʦ,
ʚʩʝ ʦʧʝʨʘʮʠʠ asÍAi ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʦʡ ʠʟ
ʦʧʝʨʘʮʠʡ asÍAi. ʇʫʩʪʴ ɺ – ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʠʟ ɸ,
ʩʨʦʢʠ ʟʘʚʝʨʰʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ. ʊʦʛʜʘ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʨʦʢʘʤ ʟʘ-
ʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʡ ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ
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(17)

ʉʫʱʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ
ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʷ ʧʨʠʥʠ-
ʤʘʶʪʩʷ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʴ
ʨʝʩʫʨʩʦʚ ʧʨʝʚʳʰʘʝʪ ʠʭ ʥʘʣʠʯʠʝ (ʪʦ ʝʩʪʴ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʬʦʨʤʠ-
ʨʫʝʤʦʛʦ ʧʣʘʥʘ). ʋʩʪʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʷʝʪ
ʦʩʫʱʝʩʪʚʣʷʪ  ɹʟʘʧʫʩʢ ʜʝʪʘʣʝʡ (ʧʝʨʚʳʭ ʦʧʝʨʘʮʠʡ) ʩʦʛʣʘʩʥʦ ʚʳʧʫʩʢʫ ʠʟʜʝ-
ʣʠʷ ʧʦ ʢʦʥʪʨʘʢʪʫ ʩ ʟʘʢʘʟʯʠʢʦʤ.
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1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ / ɺ. ɺ. ɹʘʨʘʥʦʚ, ɻ. ʅ. ʂʘʤʷʥʦʚ,

ʖ. ʃ. ʇʦʧʦʚ ʠ ʜʨ. – ʄ. : ʀʥʬʨʘ-ʄ, 2000. – 239 ʩ.
2. ɻʝʨʘʩʠʤʦʚ ɹ. ʄ. ʏʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ / ɹ. ʄ. ɻʝʨʘʩʠʤʦʚ. – ʂ. : ɺʳʩʰ. ʰʢ., 1993. – 150 ʩ.
3. ɽʚʣʘʥʦʚ ʃ.  ɻ.  ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ /  ʃ.  ɻ.  ɽʚʣʘʥʦʚ.  –  ʄ.  :

ʕʢʦʥʦʤʠʢʘ, 1984. – 175 ʩ.
4. ʂʘʯʠʨ ʂ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ / ʂ. ʂʘʯʠʨ

/ ʧʝʨ. ʩʦ ʩʣʦʚʘʮ. – ʄ. : ʇʨʦʛʨʝʩʩ, 1987. – 205 ʩ.
5. ʂʦʥʦʥʝʥʢʦ ɸ. ʌ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ / ɸ. ʌ. ʂʦ-

ʥʦʥʝʥʢʦ, ɸ. ɼ. ʍʦʣʝʟʦʚ, ɺ. ɺ. ʏʫʤʘʢʦʚ. – ʄ. : ɺʎ ɸʅ ʉʉʉʈ, 1991. – 197 ʩ.



123

ʆʎɯʅʂɸ ʇʆʊɽʅʎɯɸʃʋ ʄɽʈɽɾɯ ɼʀʉʊʈʀɹʋʎɯɰ
ʇɯɼʇʈʀɭʄʉʊɺɸ ɿ ʋʈɸʍʋɺɸʅʅʗʄ ɽʊɸʇɯɺ ʈʆɿɺʀʊʂʋ

ʎɯʃʔʆɺʆɻʆ ʈʆɿɼʈɯɹʅʆɻʆ ʈʀʅʂʋ*
10

ʈʽʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʜʠʩʪʨʠʙʫʮʽʾ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙ-
ʥʠʢʘ ʩʪʘʥʦʚʣʷʪʴ ʯʘʩʪʠʥʫ ʡʦʛʦ ʢʦʤʝʨʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʪʽʻʶ ʩʘʤʦʶ ʤʽ-
ʨʦʶ, ʱʦ ʡ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʦʧʦʥʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʮʽʥʠ ʘʙʦ ʩʧʦʩʦʙʽʚ
ʟʚôʷʟʢʫ ʟ ʨʠʥʢʦʤ. ʎʽ ʨʽʰʝʥʥʷ ʤʽʩʪʷʪʴ, ʟʦʢʨʝʤʘ, ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʜʠʩ-
ʪʨʠʙʫʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʻ ʤʝʨʝ-
ʞʘ ʜʠʩʪʨʠʙôʶʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʨʛʦʚʝʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ
ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʽʪʢʥʫʣʠʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ
ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʫ ʩʬʝʨʽ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʜ-
ʙʘʯʘʻ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʘʣʫ ʜʠʩʪʨʠʙʫʮʽʾ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʘʪʝʛʦʨʽʷ “ʧʦ-
ʪʝʥʮʽʘʣ” ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʟʘʛʘʣʴʥʝʥʥʷ. ɸʥʘʣʽʟ ʚʠʟʥʘʯʝʥʴ
ʧʦʪʝʥʮʽʘʣʫ ʧʦʢʘʟʘʚ, ʱʦ ʾʭ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:
¶ ʥʘ ʨʽʚʥʽ ʨʠʥʢʫ ʢʨʘʾʥʠ ʪʘ ʚʝʜʝʥʥʷ ʪʦʨʛʽʚʣʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ;
¶ ʥʘ ʨʽʚʥʽ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ;
¶ ʥʘ ʨʽʚʥʽ ʪʦʚʘʨʫ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʨʽʟʥʽ ʨʽʚʥʽ ʬʦʨʤʫʚʘʥʥʷ ʪʦʨ-
ʛʦʚʝʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʧʨʦʮʝʩʽ ʚʝʜʝʥʥʷ ʜʠʩʪʨʠʙʫʪʠʚ-
ʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʪʘʙʣ. 1). ʑʦʙ ʟʨʦʟʫʤʽʪʠ ʧʨʠʡʥʷʪʫ ʚʠʨʦʙʥʠʢʦʤ
ʜʠʩʪʨʠʙʫʪʠʚʥʫ ʧʦʣʽʪʠʢʫ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʩʪʨʫʢʪʫʨʠ ʡʦʛʦ ʜʠʩ-
ʪʨʠʙôʶʪʦʨʽʚ ʽ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ.

ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ – ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙôʻʢʪʽʚ, ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʦʤ-ʚʠʨʦʙʥʠʢʦʤ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʩʚʦʾʭ ʪʦ-
ʚʘʨʽʚ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ.

ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ:
¶ ʜʦʚʞʠʥʦʶ, ʪʦʙʪʦ ʯʠʩʣʦʤ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙôʻʢʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʣʘʥ-

ʮʶʛ;
¶ ʨʦʟʧʦʜʽʣʦʤ ʬʫʥʢʮʽʡ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ.

ʎʽʣʴʦʚʠʡ ʨʦʟʜʨʽʙʥʠʡ ʨʠʥʦʢ, ʷʢ ʽ ʪʦʚʘʨ, ʧʨʦʭʦʜʠʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟ-
ʚʠʪʢʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 5 ʝʪʘʧʽʚ: ʩʪʘʜʽʷ ʟʘʨʦʜʞʝʥʥʷ
ʨʠʥʢʫ, ʩʪʘʜʽʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ, ʩʪʘʜʽʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ, ʩʪʘʜʽʷ ʟʘ-
ʥʝʧʘʜʫ, ʩʪʘʜʽʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (ʨʠʩ. 1).

*ɺ. ɹʦʞʢʦʚʘ, ʢʘʥʜ. ʝʢʦʥ. ʥʘʫʢ, ʊ. ʆ. ɹʘʰʫʢ



124

ʊʘʙʣʠʮʷ 1
ʈʦʟʫʤʽʥʥʷ ʜʠʩʪʨʠʙʫʮʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ

ʉʾʛʞʦʵ ʬʠʙ-
ʜʙʤʵʦʞʦʦʸ ʉʧʠʬʥʾʦʦʸ ʫʞʩʥʾʦʙ “ʝʡʪʫʩʡʚʬʯʾʸ” ʉʧʤʵ ʝʡʪʫʩʡʚʬʯʾʿ

ʦʙ ʩʧʠʜʤʸʦʬʫʧʥʬ ʩʾʛʦʾ

ʇʽʜʧʨʠʻʤʩʪʚʦ
ʚʠʨʦʙʥʠʢ

1. ʉʪʨʫʢʪʫʨʠ ʡ ʟʘʩʦʙʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ
ʡʦʤʫ ʜʦʙʨʘʪʠʩʷ ʜʦ ʢʣʽʻʥʪʘ-ʩʧʦʞʠʚʘʯʘ.

2. ɺʽʜʙʽʨ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʜʠʩʪʨʠʙʫʮʽʾ, ʷʢʽ ʥʘʡ-
ʙʽʣʴʰ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʧʨʦʩʫʚʘʥʥʷ ʥʘ ʨʠʥʦʢ
ʧʝʚʥʠʭ ʘʩʦʨʪʠʤʝʥʪʽʚ ʡʦʛʦ ʪʦʚʘʨʽʚ

ʏʘʩʪʠʥʘ ʢʦʤʝʨʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ
ʪʽʻʶ ʩʘʤʦʶ ʤʽʨʦʶ, ʱʦ ʡ
ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʦʧʦʥʦʚʘʥʦʾ
ʧʨʦʜʫʢʮʽʾ, ʮʽʥʠ, ʩʧʦʩʦʙʽʚ
ʟʚôʷʟʢʫ ʟ ʨʠʥʢʦʤ

ʇʽʜʧʨʠʻʤʩʪʚʦ-
ʜʠʩʪʨʠʙôʶʪʦʨ

ʉʝʢʪʦʨ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʷʢʦʤʫ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʡʦʛʦ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʧʦʩʝʨʝʜʥʠʢʘ
ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ ʽ ʩʧʦʞʠʚʘʯʝʤ. ʗʢʱʦ ʚʠʨʦʙʥʠʢ
ʚʠʧʫʩʢʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ ʧʝʚʥʠʭ
ʽ ʜʦʩʠʪʴ ʚʫʟʴʢʠʭ ʘʩʦʨʪʠʤʝʥʪʽʚ, ʪʦ ʬʫʥʢʮʽʷ ʜʠʩ-
ʪʨʠʙôʶʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʩʫʩʧʽʣʴʩʪʚʘ
ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʢʦʞʝʥ ʩʧʦʞʠʚʘʯ ʤʽʛ ʢʫʧʫʚʘʪʠ
ʡ ʩʧʦʞʠʚʘʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʽʚ

ɺʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ
ʫ ʧʨʦʮʝʩʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ
ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ
ʽ ʡʦʛʦ ʧʨʷʤʠʤʠ ʢʦʤʝʨʮʽʡʥʠʤʠ
ʧʘʨʪʥʝʨʘʤʠ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ
ʩʢʣʘʜʫʚʘʥʥʷ ʡ ʟʤʽʥʠ
ʘʩʦʨʪʠʤʝʥʪʽʚ ʪʦʚʘʨʽʚ

ʈʦʟʜʨʽʙʥʝ ʧʽʜ-
ʧʨʠʻʤʩʪʚʦ

ʆʩʪʘʥʥʷ ʣʘʥʢʘ ʚ ʣʘʥʮʶʟʽ ʧʝʨʝʪʚʦʨʝʥʴ, ʪʨʘʥʩ-
ʧʦʨʪʫʚʘʥʥʷ ʡ ʩʢʣʘʜʫʚʘʥʥʷ; ʩʘʤʝ ʚʦʥʘ ʜʦʚʦ-
ʜʠʪʴ ʪʦʚʘʨʠ ʡ ʧʦʩʣʫʛʠ ʜʦ ʩʬʝʨʠ ʩʧʦʞʠʚʘʥʥʷ

ɿʘʢʫʧʽʚʣʷ, ʩʢʣʘʜʫʚʘʥʥʷ,
ʧʨʦʩʫʚʘʥʥʷ, ʨʝʢʣʘʤʘ

ʈʠʩ. 1. ʂʨʘʾʥʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ

ʂʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ ʢʨʘʾʥʠ ʚʣʘʩʪʠʚʽ
ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʪʠʧʦʚʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ ʩʫʙôʻʢʪʽʚ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠ-
ʥʢʫ, ʧʨʠʪʘʤʘʥʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ
ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʰʪʘʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʟʜʨʽʙʥʠʭ ʢʦʤʧʘʥʽʡ (ʪʘʙʣ. 2).

ʇʨʠʚʘʙʣʠʚʽʩʪʴ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ
ʉʪʘʜʽʷ

ʟʘʨʦʜʞʝʥʥʷ
ʨʠʥʢʫ

ʉʪʘʜʽʷ
ʘʢʪʠʚʥʦʛʦ

ʨʦʩʪʫ

ʉʪʘʜʽʷ
ʟʥʠʞʝʥʥʷ
ʘʢʪʠʚʥʦʩʪʽ

ʉʪʘʜʽʷ
ʟʘʥʝʧʘʜʫ

2 3

4

5

1

9

ʉʪʘʜʽʷ
ʪʨʘʥʩʬʦʨʤʘʮʽʾ

10
11
1

12
13

14

15

16
17

18 19

20
21

23

1) ʂʘʟʘʭʩʪʘʥ, 2006
2) ʋʛʦʨʱʠʥʘ, 1995
3) ɯʥʜʽʷ, 1995
4) ʂʠʪʘʡ, 1995
5) ɹʦʣʛʘʨʽʷ, 2003
6) ɺôʻʪʥʘʤ,

2003
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7) ʋʢʨʘʾʥʘ, 2004
8) ɯʥʜʽʷ, 2003
9) ʋʛʦʨʱʠʥʘ, 2003

10) ɺôʻʪʥʘʤ, 2006
11) ʂʠʪʘʡ, 2003
12) ʋʛʦʨʱʠʥʘ, 2004
13) ʉʣʦʚʘʯʯʠʥʘ, 2003
14) ʈʦʩʽʷ, 2004
15) ɯʥʜʽʷ, 2006

7
8 16) ʈʦʩʽʷ, 2006

17) ʋʢʨʘʾʥʘ, 2006
18) ʂʠʪʘʡ, 2006
19) ʉʣʦʚʘʯʯʠʥʘ,

2005
20) ɹʦʣʛʘʨʽʷ, 2006

21) ʉʣʦʚʘʯʯʠʥʘ,
2006

22) ʋʛʦʨʱʠʥʘ,
2006

23) ʂʨʘʾʥʠ ɿʘʭʽʜʥʦʾ
ɭʚʨʦʧʠ, 2006

24) ʉʐɸ, 2006

ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ

22
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ʊʘʙʣʠʮʷ 2
ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʜʨʽʙʥʠʭ ʬʦʨʤʘʪʽʚ ʝʪʘʧʘʤ ʨʦʟʚʠʪʢʫ

ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ

ɾʫʙʨʡ ʩʧʠʛʡʫʣʬ
ʩʧʠʝʩʾʚʦʧʜʧ
ʩʡʦʣʬ ʣʩʙʿʦʡ

ʇʪʧʚʤʡʛʧʪʫʾ
ʞʫʙʨʾʛ ʩʧʠʛʡ-
ʫʣʬ ʩʧʠʝʩʾʚ-
ʦʧʜʧ ʩʡʦʣʬ

ʊʫʩʙʫʞʜʾʿ
ʨʧʛʞʝʾʦʣʡ

ʩʡʫʞʢʤʞʩʾʛ

ʋʩʬʝʧʛʾ
ʩʞʪʬʩʪʡ

ʉʧʠʝʩʾʚʦʾ
ʭʧʩʥʙʫʡ

ʋʡʨ
ʫʧʩʜʧʛʞ-

ʤʵʦʧʿ
ʫʧʰʣʡ

ʈʩʡʣʤʙʝ

ʉʪʘʜʽʷ
ʟʘʨʦʜʞʝʥʥʷ

ɿʘʥʘʜʪʦ ʨʘʥʥʽʡ
ʚʠʭʽʜ ʥʘ ʨʠʥʦʢ
ʤʦʞʝ ʧʨʠʚʝʩʪʠ
ʜʦ ʧʨʦʚʘʣʫ

1) ʚʠʚʯʘʪʠ ʨʠʥʦʢ
ʽ ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ
ʜʝʪʘʣʴʥʫ ʦʮʽʥʢʫ;
2) ʧʣʘʥʫʚʘʥʥʷ
ʩʪʨʘʪʝʛʽʡ ʚʠʭʦʜʫ
ʥʘ ʨʠʥʦʢ;
3) ʥʘʧʨʘʚʠʪʠ
ʚ ʢʨʘʾʥʫ ʛʨʫʧʫ
ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ
ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ
ʚʠʚʯʝʥʥʷ ʩʠʪʫʘʮʽʾ

ɿʘʣʫʯʝʥʥʷ
ʚʠʩʦʢʦʢʚʘ-
ʣʽʬʽʢʦʚʘʥʠʭ
ʢʘʜʨʽʚ ʟ ʤʦ-
ʥʽʪʦʨʠʥʛʫ
ʨʠʥʢʦʚʦʾ
ʩʠʪʫʘʮʽʾ,
ʧʣʘʥʫʚʘʥʥʷ
ʪʘ ʧʨʦʛʥʦʟʫ-
ʚʘʥʥʷ

ʊʦʨʛʦʚʝ-
ʣʴʥʽ ʪʦʯʢʠ
ʟʘʛʘʣʴʥʦʛʦ
ʧʨʠʟʥʘ-
ʯʝʥʥʷ,
ʣʦʪʢʠ,
ʨʠʥʢʠ

General
store

ɯʥʜʽʷ –
ʥʘʧʨʠʢʽʥʮʽ
1990-ʭ ʨʨ.
ʂʘʟʘʭʩʪʘʥ
– 2006 ʨ.

ʉʪʘʜʽʷ
ʘʢʪʠʚʥʦʛʦ
ʨʦʩʪʫ

ʐʚʠʜʢʦ
ʨʦʟʚʠʚʘʻʪʴʩʷ,
ʥʘʡʙʽʣʴʰ
ʩʧʨʠʷʪʣʠʚʠʡ
ʜʣʷ ʨʦʟʚʠʪʢʫ
ʨʠʪʝʡʣʫ

ʇʨʝʜʩʪʘʚʥʠʢʠ
ʪʦʨʛʽʚʣʽ ʤʘʶʪʴ
ʥʘʡʢʨʘʱʽ ʰʘʥʩʠ
ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦ-
ʛʦ ʫʩʧʽʭʫ
ʟ ʙʫʜʴ-ʷʢʦʶ
ʩʪʨʘʪʝʛʽʻʶ

ʂʚʘʣʽʬʽʢʦʚʘʥʽ
ʢʘʜʨʠ
ʟ ʚʣʘʩʥʦʛʦ
ʨʝʟʝʨʚʫ

ʉʫʧʝʨʤʘʨ-
ʢʝʪ
ɻʽʧʝʨʤʘʨʢʝʪ
ʄʝʛʘʤʘʨʢʝʪ

C&C
Grocery

ʋʢʨʘʾʥʘ –
2006 ʨ.
ɯʥʜʽʷ –
2006 ʨ.
ɺôʻʪʥʘʤ –
2006 ʨ.
ʂʠʪʘʡ –
ʥʘʧʨʠʢʽʥʮʽ
1990-ʭ ʨʨ.

ʉʪʘʜʽʷ
ʟʥʠʞʝʥʥʷ
ʘʢʪʠʚʥʦʩʪʽ

ʈʠʥʦʢ ʨʦʩʪʝ,
ʟʙʽʣʴʰʫʻʪʴʩʷ
ʢʦʥʢʫʨʝʥʮʽʷ
ʟ ʙʦʢʫ
ʥʘʮʽʦʥʘʣʴʥʠʭ
ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ
ʤʝʨʝʞ

ʈʠʪʝʡʣʝʨʘʤ ʩʣʽʜ
ʜʽʷʪʠ ʜʫʞʝ ʰʚʠʜʢʦ,
ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ
ʯʘʩʫ ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ,
ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʠʟʠʢ

ʂʦʤʙʽʥʫʚʘʥ-
ʥʷ ʚʣʘʩʥʠʭ
ʪʨʫʜʦʚʠʭ
ʨʝʩʫʨʩʽʚ
ʟ ʧʦʯʘʪʢʦʤ
ʟʘʣʫʯʝʥʥʷ
ʧʝʨʩʦʥʘʣʫ
ʟʟʦʚʥʽ

ɼʠʩʢʘʫʥ-
ʪʝʨ
ʄʘʛʘʟʠʥ
ʝʢʦʥʦʤ-
ʢʣʘʩʫ

Discounter ʂʠʪʘʡ –
2006 ʨ.,
ʉʣʦʚʘ-
ʯʯʠʥʘ –
2006 ʨ.

ʉʪʘʜʽʷ
ʟʘʥʝʧʘʜʫ

ʄʦʞʣʠʚʦʩʪʽ
ʰʚʠʜʢʦ ʟʤʝʥ-
ʰʫʶʪʴʩʷ, ʯʘʩʪ-
ʢʘ ʨʦʟʜʨʽʙʥʦʾ
ʪʦʨʛʽʚʣʽ ʩʪʘʥʦ-
ʚʠʪʴ ʚʽʜ 40 ʜʦ
60 %

ʈʠʪʝʠʣʝʨʠ ʤʦʞʫʪʴ
ʚʠʡʪʠ ʥʘ ʨʠʥʦʢ
ʟ ʥʦʚʠʤʠ
ʬʦʨʤʘʪʘʤʠ

ɺʣʘʩʥʽ ʢʘʜʨʠ
ʪʽʣʴʢʠ ʥʘ
ʢʝʨʽʚʥʠʭ
ʧʦʩʘʜʘʭ, ʽʥʰʽ
ʟʘʣʫʯʝʥʽ
ʟʟʦʚʥʽ

ʉʧʝʮʽʘʣʽ-
ʟʦʚʘʥʽ,
ʧʨʦʬʽʣʴʥʽ
ʤʘʛʘʟʠʥʠ

Conve-
nience
Horeca

ɹʽʣʴʰʽʩʪʴ
ʨʠʥʢʽʚ
ʫ ʉʭʽʜʥʽʡ
ɭʚʨʦʧʽ,
ʚʢʣʶʯʘʶʯʠ
ʇʦʣʴʱʫ
ʽ ʏʝʭʽʶ

ʉʪʘʜʽʷ
ʪʨʘʥʩʬʦʨ-
ʤʘʮʽʾ

ʏʘʩʪʢʘ ʨʦʟʜʨʽ-
ʙʥʦʾ ʪʦʨʛʽʚʣʽ
ʧʝʨʝʚʠʱʫʻ
60 %

ʇʝʨʝʦʨʽʻʥʪʘʮʽʷ
ʨʦʟʜʨʽʙʥʠʭ
ʬʦʨʤʘʪʽʚ
ʧʽʜ ʥʦʚʽ ʫʤʦʚʠ
ʨʠʥʢʫ

ʅʘʷʚʥʽʩʪʴ
ʤʽʩʮʝʚʠʭ
ʢʚʘʣʽʬʽʢʦʚʘ-
ʥʠʭ ʢʘʜʨʽʚ

ʊʦʨʛʦʚʝ-
ʣʴʥʽ
ʮʝʥʪʨʠ

ʊʉ ʈʠʥʢʠ
ɿʘʭʽʜʥʦʾ
ɭʚʨʦʧʠ
ʪʘ ʽʥʰʠʭ
ʨʦʟʚʠʥʝʥʠʭ
ʢʨʘʾʥ

ʅʘ ʨʦʟʜʨʽʙʥʠʡ ʨʠʥʦʢ ʚʠʭʦʜʷʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʦʙʠʨʘʶʪʴ ʨʦʟ-
ʜʨʽʙʥʽ ʬʦʨʤʘʪʠ ʪʘ ʪʠʧʠ ʪʦʨʛʽʚʝʣʴʥʠʭ ʪʦʯʦʢ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ
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ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ ʪʘ ʝʪʘʧʫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ɰʭ
ʚʠʚʯʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩ-
ʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ.

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʧʦʚʠʥʝʥ ʧʨʠʡʤʘʪʠ ʚʠʨʦʙʥʠʢ, ʱʦʙ
ʟʜʽʡʩʥʶʚʘʪʠ ʜʠʩʪʨʠʙʫʮʽʶ ʩʚʦʾʭ ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʩʣʫʛ, ʤʠ ʚʽʜʟʥʘʯʠʤʦ ʥʘ-
ʩʪʫʧʥʽ:
¶ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʣʘʥʮʶʛʘ ʜʠʩʪʨʠʙʫʮʽʾ;
¶ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʜʽʣʫ ʬʫʥʢʮʽʡ ʫ ʨʘʤʢʘʭ ʣʘʥʮʶʛʘ ʜʠʩʪʨʠʙʫʮʽʾ;
¶ ʨʽʰʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʝʨʫʚʘʥʥʷ ʣʘʥʮʶʛʦʤ ʜʠʩʪʨʠʙʫʮʽʾ.

ʌʫʥʢʮʽʾ ʜʠʩʪʨʠʙʫʮʽʾ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:
1) ʣʦʛʽʩʪʠʯʥʽ ʬʫʥʢʮʽʾ ʜʠʩʪʨʠʙʫʮʽʾ – ʜʦʩʪʘʚʣʷʪʠ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʷ

ʩʧʦʞʠʚʘʯʽʚ ʪʽ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ, ʷʢʽ ʾʤ ʧʦʪʨʽʙʥʽ, ʫ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ
ʾʤ ʧʦʪʨʽʙʥʦ, ʽ ʚ ʘʜʝʢʚʘʪʥʠʭ ʢʽʣʴʢʦʩʪʷʭ;

2) ʤʘʨʢʝʪʠʥʛʦʚʽ ʬʫʥʢʮʽʾ ʜʠʩʪʨʠʙʫʮʽʾ – ʩʧʽʣʢʫʚʘʥʥʷ ʟʽ ʩʧʦʞʠʚʘʯʝʤ ʽ
ʥʘʜʘʥʥʷ ʡʦʤʫ ʧʦʩʣʫʛʠ, ʪʦʙʪʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʬʫʥʢʮʽʷ ʢʦʥʪʘʢʪʫ ʟʽ
ʩʧʦʞʠʚʘʯʝʤ, ʟ ʽʥʰʦʛʦ, ʢʦʥʪʘʢʪ ʟ ʚʠʨʦʙʥʠʢʦʤ.

ʄʦʞʥʘ ʩʢʣʘʩʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ ʩʧʠʩʦʢ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ
ʬʫʥʢʮʽʡ:

ʊ – ʪʨʘʥʩʧʦʨʪ;
I – ʧʘʙʣʽʩʠʪʽ, ʨʝʢʣʘʤʘ, ʟʘʛʘʣʴʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ;
S – ʩʢʣʘʜʫʚʘʥʥʷ;
V – ʧʨʦʜʘʞ, ʧʝʨʝʛʦʚʦʨʠ ʧʨʦ ʫʤʦʚʠ ʢʦʤʝʨʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ.
ʋ ʢʣʘʩʠʯʥʦʤʫ ʣʘʥʮʶʟʽ ʜʠʩʪʨʠʙʫʮʽʾ ʮʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘ-

ʪʠʩʷ ʚʠʨʦʙʥʠʢʦʤ (ʈ), ʜʠʩʪʨʠʙôʶʪʦʨʦʤ (D) ʘʙʦ ʨʦʟʜʨʽʙʥʠʢʦʤ (R). ʗʢʱʦ
ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʣʘʥʮʶʛʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʯʦʪʠʨʠ ʬʫʥʢʮʽʾ, ʪʦ ʟʚʽʜ-
ʩʠ ʚʠʭʦʜʠʪʴ, ʱʦ ʤʦʞʣʠʚʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʧʦʜʽʣʫ ʬʫʥʢʮʽʡ
ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ. ʋ ʬʦʨʤʫʣʽ (1) ʤʝʨʝʞʫ ʜʠʩʪʨʠʙʫ-
ʮʽʾ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʷʢ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʦʥʫ-
ʚʘʥʠʭ ʬʫʥʢʮʽʡ:

MD = ʈ (ʊ, I, S, V) + D (ʊ, I, S, V) + R (ʊ, I, S, V). (1)
ʇʨʝʜʩʪʘʚʣʝʥʘ ʚʠʱʝ ʬʦʨʤʫʣʘ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʫ ʷʢʽʡ

ʢʦʞʥʘ ʙʫʢʚʘ ʚʢʘʟʫʻ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʦʾ ʬʫʥʢʮʽʾ, ʘʙʦ ʥʘ ʾʾ ʚʽʜ-
ʩʫʪʥʽʩʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʣʘʥʮʶʛʘ ʜʠʩʪʨʠʙʫʮʽʾ. ʇʦʜʽʣ ʬʫʥʢʮʽʡ ʫʩʝ-
ʨʝʜʠʥʽ ʜʠʩʪʨʠʙʫʪʦʨʩʴʢʦʛʦ ʣʘʥʮʶʛʘ ʻ ʧʨʝʜʤʝʪʦʤ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ
ʢʦʥʪʨʘʢʪʽʚ, ʱʦ ʨʦʟʤʝʞʦʚʫʶʪʴ ʟʦʙʦʚôʷʟʘʥʥʷ ʢʦʞʥʦʛʦ ʧʘʨʪʥʝʨʘ.

ɼʝʷʢʽ ʟ ʮʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʝʡ ʩʪʘʥʦʚʣʷʪʴ ʦʩʦʙʣʠ-
ʚʠʡ ʽʥʪʝʨʝʩ:

MD =ʈ (ʊ, ʈ, –, V) + G(T, –, S, –) + D(–, –, S, V). (2)
ʇʨʝʜʩʪʘʚʣʝʥʘ ʚʠʱʝ ʢʦʥʬʽʛʫʨʘʮʽʷ, ʫ ʷʢʽʡ ʢʦʞʥʝ ʪʠʨʝ ʚʢʘʟʫʻ ʥʘ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʥʦ  ʾ ʬʫʥʢʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʣʘʥʮʶʛʘ ʜʠʩʪʨʠʙʫʮʽʾ,
ʚʽʜʜʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʣʦʛʽʩʪʠʯʥʽ ʬʫʥʢʮʽ  ʾ ʜʠʩʪʨʠʙôʶʪʦʨʘʤ ʽ ʢʦʥʮʝʥʪʨʫʻ
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ʬʫʥʢʮʽʾ ʢʦʤʝʨʮʽʡʥʽ ʫ ʚʠʨʦʙʥʠʢʘ. ʉʘʤʝ ʦʩʪʘʥʥʷ ʥʘʧʨʘʚʣʷʻ ʡʦʛʦ ʢʦʤʫ-
ʥʽʢʘʪʠʚʥʫ ʧʦʣʽʪʠʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʱʦʙ ʧʝʨʝ-
ʢʦʥʘʪʠ ʢʫʧʠʪʠ ʡ ʩʧʦʞʠʪʠ ʪʦʚʘʨʠ ʡʦʛʦ ʬʽʨʤʠ. ʇʽʜʢʦʨʷʶʯʠʩʴ ʧʦʧʠʪʫ
ʩʧʦʞʠʚʘʯʘ, ʨʦʟʜʨʽʙʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʽʩʪʠʪʴ ʟʘʧʘʩ ʦʙʛʦʚʦʨʝʥʠʭ ʪʦʚʘʨʽʚ
ʽ ʟʜʽʡʩʥʶʻ ʦʧʝʨʘʮʽʾ ʽʟ ʧʨʦʜʘʞʫ, ʧʦʚôʷʟʘʥʽ ʽʟ ʪʨʘʥʩʬʝʨʪʦʤ ʚʣʘʩʥʦʩʪʽ ʥʘ
ʮʽ ʪʦʚʘʨʠ. ʆʧʪʦʚʠʢ ʧʦʣʝʛʰʫʻ ʦʧʝʨʘʮʽʾ ʬʽʟʠʯʥʦʾ ʜʠʩʪʨʠʙʫʮʽʾ ʤʽʞ ʚʠʨʦ-
ʙʥʠʢʦʤ ʽ ʨʦʟʜʨʽʙʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʊʘʢʠʡ ʧʦʜʽʣ ʟʘʚʜʘʥʴ ʭʘʨʘʢʪʝʨʥʦ
ʜʣʷ ʩʪʨʘʪʝʛʽʡ “ʧʫʣʣ” (pull – ʪʷʛʪʠ), ʜʝ ʩʧʦʞʠʚʘʯ, ʧʽʜ ʚʧʣʠʚʦʤ ʽʤʧʫʣʴ-
ʩʫ, ʱʦ ʡʜʝ ʚʽʜ ʚʠʨʦʙʥʠʢʘ, “ʪʷʛʥʝ” ʪʦʚʘʨʠ ʚʨʦʟʜʨʽʙ, ʱʦ ʾʭ
ʟʘʧʠʪʫʻ ʚ ʦʧʪʦʚʠʢʘ, ʘ ʪʦʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʢʫʧʫʻ ʾʭ ʫ ʚʠʨʦʙʥʠʢʘ. ɿ ʙʦʢʫ
ʚʠʨʦʙʥʠʢʘ ʮʷ ʩʪʨʘʪʝʛʽʷ ʥʘʮʽʣʝʥʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʷ ʜʠʩʪʨʠʙôʶʪʦʨʽʚ ʫ ʟʘ-
ʣʝʞʥʽʩʪʴ ʚʽʜ ʩʧʦʞʠʚʘʯʽʚ, ʱʦʙ ʢʦʥʪʨʦʣʶʚʘʪʠ ʣʘʥʮʶʛ ʜʠʩʪʨʠʙʫʮʽʾ, ʢʝ-
ʨʫʶʯʠ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʨʠʟʥʘʯʝʥʦʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʘ ʩʪʨʘʪʝʛʽʷ
ʚʠʤʘʛʘʻ ʟʥʘʯʥʦʛʦ ʙʶʜʞʝʪʫ ʥʘ ʨʝʢʣʘʤʫ.

MD = ʈ (ʊ, –, S, –) + G(–, –, –, –) + D(–, P, S, V). (3)
ʇʨʝʜʩʪʘʚʣʝʥʘ ʚʠʱʝ ʢʦʥʬʽʛʫʨʘʮʽʷ, ʥʘʚʧʘʢʠ, ʧʨʠʩʚʦʶʻ ʢʦʤʝʨʮʽʡʥʽ

ʬʫʥʢʮʽʾ ʨʦʟʜʨʽʙʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʘ ʣʦʛʽʩʪʠʯʥʽ — ʚʠʨʦʙʥʠʢʦʚʽ. ʋ
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʠʩʪʨʠʙôʶʪʦʨ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʘ ʚʠʨʦʙʥʠʢ ʻ ʧʨʦʩ-
ʪʠʤ ʧʦʤʽʯʥʠʢʦʤ ʨʦʟʜʨʽʙʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʘʢʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʠ ʟʥʘ-
ʭʦʜʠʤʦ ʧʨʠ ʧʨʦʜʘʞʽ ʧʦʰʪʦʶ ʡ ʫ ʜʠʩʪʨʠʙʫʮʽʾ ʪʦʚʘʨʽʚ ʧʽʜ ʬʽʨʤʦʚʠʤ
ʟʥʘʢʦʤ ʜʠʩʪʨʠʙôʶʪʦʨʘ. ʂʦʣʠ ʚʠʨʦʙʥʠʢ ʚʠʢʦʥʫʻ ʢʦʤʝʨʮʽʡʥʽ ʬʫʥʢʮʽʾ,
ʤʝʪʦʶ ʷʢʠʭ ʚ ʦʩʥʦʚʥʦʤʫ ʻ ʜʠʩʪʨʠʙôʶʪʦʨʠ, ʘ ʦʩʪʘʥʥʽ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ
ʩʧʦʞʠʚʘʯʘ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ, ʱʦ ʚʠʨʦʙʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʨʘʪʝʛʽʶ
ñʧʫʰ” (push — ʰʪʦʚʭʘʪʠ). ɺʽʥ “ʰʪʦʚʭʘʻ” ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʜʦ ʨʦʟʜʨʦ-
ʙʫ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, “ʰʪʦʚʭʘʻ” ʾʾ ʜʦ ʩʧʦʞʠʚʘʯʘ. ʊʘʢʘ ʩʪʨʘʪʝʛʽʷ ʜʦʟʚʦ-
ʣʷʻ ʚʠʨʦʙʥʠʢʦʚʽ ʟʥʠʟʠʪʠ ʩʚʽʡ ʟʘʦʭʦʯʫʚʘʣʴʥʠʡ ʙʶʜʞʝʪ, ʟʚʫʟʠʚʰʠ
ʚʠʜʠʤʫ ʤʝʪʫ. ʎʷ ʩʪʨʘʪʝʛʽʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʪʫʧʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʷʢʽ
ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʦʙʤʝʞʝʥʽ ʢʦʰʪʠ. ɯ ʥʘʚʧʘʢʠ, ʚʦʥʘ ʜʘʻ
ʜʠʩʪʨʠʙôʶʪʦʨʫ ʟʥʘʯʥʫ ʚʣʘʜʫ ʥʘʜ ʣʘʥʮʶʛʦʤ.

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʢʦʥʬʽʛʫʨʘʮʽʶ
ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ, ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʜʠʩʪʨʠʙʫʮʽʾ:

1. ɼʠʩʪʨʠʙʫʮʽʷ ʟʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʢʘʪʘʣʦʛʘʤʠ.
2. ɹʘʛʘʪʦʢʘʥʘʣʴʥʘ ʜʠʩʪʨʠʙʫʮʽʷ.
3. ʇʨʦʜʘʞ ʘʙʦ ʜʠʩʪʨʠʙʫʮʽʷ ʥʘ ʟʙʦʨʘʭ.
4. ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʜʠʩʪʨʠʙʫʮʽʷ.
5. ɼʠʩʪʨʠʙʫʮʽʷ, ʚʠʢʦʥʫʚʘʥʘ ʢʦʥʮʝʩʽʦʥʝʨʘʤʠ ʘʙʦ ʥʝʟʘʣʝʞʥʠʤʠ ʜʠʩ-

ʪʨʠʙôʶʪʦʨʘʤʠ.
ɿʘʣʝʞʥʦ ʚʽʜ ʟʨʦʙʣʝʥʦʛʦ ʚʠʙʦʨʫ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ

ʜʠʩʪʨʠʙʫʪʠʚʥʦʾ ʧʦʣʽʪʠʢʠ:
1) ʽʥʪʝʥʩʠʚʥʘ ʜʠʩʪʨʠʙʫʮʽʷ – ʮʝ ʪʘʢʘ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʧʦʣʽʪʠʢʘ, ʱʦ ʧʦ-

ʣʷʛʘʻ ʚ ʧʨʦʧʦʟʠʮʽʾ ʪʦʚʘʨʽʚ ʫ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʢʘʥʘʣʽʚ ʽ ʤʦʞʣʠ-
ʚʠʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʪʦʯʦʢ;
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2) ʝʢʩʢʣʶʟʠʚʥʘ ʜʠʩʪʨʠʙʫʮʽʷ – ʦʙʨʘʥʽ ʜʠʩʪʨʠʙôʶʪʦʨʠ ʟʦʙʦʚôʷʟʫʶʪʴʩʷ
ʥʝ ʧʨʦʜʘʚʘʪʠ ʪʦʚʘʨʠ ʢʦʥʢʫʨʝʥʪʽʚ ʥʘ ʟʘʟʥʘʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʘʙʦ ʥʘʜʘ-
ʚʘʪʠ ʧʨʘʚʘ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚʠʨʦʙʥʠʢʘ ʣʠʰʝ ʦʜʥʦʤʫ ʝʢʩʢʣʶ-
ʟʠʚʥʦʤʫ ʜʠʩʪʨʠʙôʶʪʦʨʫ ʥʘ ʟʘʟʥʘʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ;

3) ʩʝʣʝʢʪʠʚʥʘ ʜʠʩʪʨʠʙʫʮʽʷ ʧʦʣʷʛʘʻ ʫ ʚʽʜʙʦʨʽ, ʩʝʣʝʢʮʽʾ ʢʘʥʘʣʽʚ ʽ ʜʠʩ-
ʪʨʠʙôʶʪʦʨʽʚ ʙʝʟ ʥʘʜʘʥʥʷ ʾʤ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʧʨʘʚʘ ʧʨʦʜʘʞʫ ʥʘ ʟʘʟʥʘ-
ʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʘʣʝ ʡ ʙʝʟ ʥʘʚôʷʟʫʚʘʥʥʷ ʜʠʩʪʨʠʙôʶʪʦʨʘʤ ʦʙʤʝʞʝʥʴ
ʱʦʜʦ “ʥʝ ʢʦʥʢʫʨʝʥʮʽʾ”.

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʜʽʣ ʬʫʥʢʮʽʡ ʚʩʝʨʝʜʠʥʽ ʜʠʩ-
ʪʨʠʙôʶʪʦʨʩʴʢʦʛʦ ʣʘʥʮʶʛʘ, ʤʝʪʦʜʠ ʜʠʩʪʨʠʙʫʮʽʡ, ʦʙʨʘʥʽ ʧʽʜʧʨʠʻʤʩʪ-
ʚʦʤ-ʚʠʨʦʙʥʠʢʦʤ, ʪʘ ʩʪʨʘʪʝʛʽʾ ʜʠʩʪʨʠʙʫʮʽʾ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ
ʧʨʦ ʟʘʚʜʘʥʥʷ ʚʩʽʭ ʨʽʚʥʽʚ ʤʝʨʝʞʽ, ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ, ʚʧʣʠʚ ʪʘ ʚʣʘʜʫ ʥʘʜ
ʤʝʨʝʞʝʶ (ʪʘʙʣ. 3). ʊʘʢʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʘʣ ʢʦʞʥʦʛʦ
ʟ ʨʽʚʥʽʚ ʜʠʩʪʨʠʙʫʮʽʾ, ʟʜʽʡʩʥʠʪʠ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʜʽʣʦʤ ʟʙʫʪʫ
ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʟʫʩʠʣʣʷ ʥʘ ʡʦʛʦ ʤʦʙʽʣʽʟʘʮʽʾ.

ʊʘʙʣʠʮʷ 3
ʇʝʨʝʚʘʛʠ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ

ʈʞʩʞʛʙʜʡ ʈʧʠʡʫʡʛʦʞ ʠʦʙʰʞʦʦʸ ʥʞʩʞʟʾ ʝʡʪʫʩʡʚʬʯʾʿ

ɿʙʫʪʦʚʠʡ
ʧʦʪʝʥʮʽʘʣ

ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʚʦʣʦʜʽʻ ʟʙʫʪʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʢʘʤʠ
ʥʘʧʦʣʝʛʣʠʚʦʾ ʨʦʙʦʪʠ ʪʦʨʛʦʚʠʭ ʢʦʤʧʘʥʽʡ ʧʦ ʚʠʙʫʜʦʚʫʚʘʥʥʶ ʚʽʜʥʦʩʠʥ ʟ ʨʦʟʜʨʽʙʥʠʤ
ʩʧʦʞʠʚʘʯʝʤ. ʗʢʱʦ ʚʠʨʦʙʥʠʢ ʥʘʤʘʛʘʻʪʴʩʷ ʟʙʫʜʫʚʘʪʠ ʚʣʘʩʥʫ ʟʙʫʪʦʚʫ ʤʝʨʝʞʫ,
ʪʦ ʚʽʥ ʧʨʠʨʝʯʫʻ ʩʝʙʝ ʥʘ ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʨʝʰʪʦʶ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ

ʉʝʨʚʽʩ ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʚ ʟʤʦʟʽ ʥʘʜʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʠʡ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʩʝʨʚʽʩ, ʷʢʠʡ
ʙʫʜʝ ʘʜʘʧʪʦʚʘʥʠʡ ʧʽʜ ʧʦʪʨʝʙʠ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʨʦʟʜʨʽʙʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. ɺʠʨʦʙʥʠʢ
ʜʦʪʨʠʤʫʻʪʴʩʷ ʞʦʨʩʪʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʯʘʩʪʦ ʥʝ ʟʨʫʯʥʽ ʧʝʚʥʦʤʫ ʢʦʣʫ ʨʦʟʜʨʽʙʥʠʭ
ʩʧʦʞʠʚʘʯʽʚ

ʃʦʛʽʩʪʠʢʘ ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʛʥʫʯʢʽʰʘ ʽ ʦʧʝʨʘʪʠʚʥʽʰʘ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʜʣʷ
ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ. ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʧʦʩʪʘʯʘʥʥʽ ʧʨʦʜʫʢʮʽʾ
ʚ ʪʠʭ ʦʙʩʷʛʘʭ ʽ ʚ ʪʽ ʪʝʨʤʽʥʠ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʢʽʥʮʝʚʦʤʫ ʩʧʦʞʠʚʘʯʫ, ʩʪʚʦʨʝʥʥʽ
ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʧʘʩʫ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʢʣʘʜʽ ʽ ʪ.ʜ.

ɻʝʦʛʨʘʬʽʯʥʠʡ
ʦʙʭʚʘʪ

ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ – ʮʝ ʥʘʡʰʚʠʜʰʠʡ ʰʣʷʭ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʛʝʦʛʨʘʬʽʾ ʧʦʩʪʘʯʘʥʴ
ʽ ʚʠʭʦʜʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ ʨʠʥʢʠ

ʉʠʩʪʝʤʥʽ
ʨʽʰʝʥʥʷ

ʄʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʚ ʟʤʦʟʽ ʧʦʩʪʘʚʣʷʪʠ ʥʝ ʧʨʦʜʫʢʮʽʶ, ʘ ʨʽʰʝʥʥʷ. ɸʩʦʨʪʠʤʝʥʪ
ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʫʤʽʱʝʥʠʡ ʧʦʧʠʪ, ʘ ʧʨʦʧʦʟʠʮʽʷ ʧʦʩʣʫʛ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʩʝʨʚʽʩ
ʟʨʦʙʠʪʴ ʨʽʰʝʥʥʷ ʟʘʚʝʨʰʝʥʠʤ ʽ ʢʦʤʧʣʝʢʩʥʠʤ

ʂʨʝʜʠʪʫʚʘʥʥʷ
ʢʽʥʮʝʚʠʭ
ʩʧʦʞʠʚʘʯʽʚ

ɺʠʨʦʙʥʠʢʠ ʥʝʦʭʦʯʝ ʡʜʫʪʴ ʥʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʽ ʨʽʟʥʦʧʨʦʙʣʝʤʥʠʭ
ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʉʠʣʴʥʘ ʤʝʨʝʞʘ ʜʠʩʪʨʠʙʫʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʽʩʪʴ
ʥʘʜʘʥʥʷ ʢʨʝʜʠʪʽʚ ʷʢ ʜʦʜʘʪʢʦʚʫ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ

ɿʥʠʞʝʥʥʷ
ʮʽʥʦʚʦʛʦ
ʧʨʝʩʠʥʛʫ

ɻʨʘʤʦʪʥʦ ʧʦʙʫʜʦʚʘʥʘ ʜʠʩʪʨʠʙʫʪʦʨʩʴʢʘ ʤʝʨʝʞʘ ʟʥʽʤʝ ʮʽʥʦʚʠʡ ʧʨʝʩʠʥʛ
ʥʘ ʚʠʨʦʙʥʠʢʘ. ʏʠʤ ʰʠʨʰʝ ʦʙʭʚʘʪ ʨʠʥʢʫ ʫ ʚʠʨʦʙʥʠʢʘ ʟʘʚʜʷʢʠ ʜʠʩʪʨʠʙʫʮʽʾ,
ʪʠʤ ʤʝʥʰʝ ʮʽʥʦʚʠʭ ʟʽʪʢʥʝʥʴ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ
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ɹʘʛʘʪʦ ʱʦ ʪʫʪ ʟʜʘʻʪʴʩʷ ʦʯʝʚʠʜʥʠʤ, ʘʣʝ, ʨʘʟʦʤ ʟ ʪʠʤ, ʥʝ ʚʩʽ ʚʠʨʦʙ-
ʥʠʢʠ ʨʦʟʫʤʽʶʪʴ ʟʥʘʯʫʱʽʩʪʴ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʜʣʷ ʾʭ ʙʽʟʥʝʩʫ.

ɯʩʥʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ, ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʜʦ-
ʪʨʠʤʫʚʘʪʠʩʷ. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʦʙʤʝʞʫʻ ʢʘʥʘʣʠ ʜʠʩʪʨʠʙʫʮʽʾ ʜʣʷ ʜʝʷʢʠʭ
ʪʦʚʘʨʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʶʪʶʥʫ
ʡ ʨʦʟʜʨʽʙʥʦʛʦ ʧʨʦʜʘʞʫ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʟʘʢʦʥ
ʯʘʩʪʢʦʚʦ ʟʘʙʦʨʦʥʷʻ ʚʠʨʦʙʥʠʢʘʤ ʚʽʜʙʽʨ ʜʠʩʪʨʠʙʫʪʦʨʽʚ, ʨʝʛʣʘʤʝʥʪʫʶʯʠ
ʥʝʚʤʦʪʠʚʦʚʘʥʫ ʚʽʜʤʦʚʫ ʚ ʧʨʦʜʘʞʽ. ʎʝ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʨʦʙʥʠʢʘʤ ʫ ʨʦʟ-
ʧʦʨʷʜʞʝʥʥʽ ʧʨʦʧʦʥʦʚʘʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤ ʮʽʥʘʤʠ, ʟʘʙʦʨʦʥʷʶʯʠ ʧʨʘʢ-
ʪʠʢʫ “ʥʘʚôʷʟʘʥʦʾ ʮʽʥʠ”. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʠ ʪʦʚʘʨʽʚ ʚʠʙʽʨ
ʜʠʩʪʨʠʙʫʪʦʩʴʢʦʛʦ ʣʘʥʮʶʛʘ ʤʦʞʝ ʙʫʪʠ ʧʨʦʜʠʢʪʦʚʘʥʠʡ ʪʝʭʥʽʯʥʠʤʠ ʤʽ-
ʨʢʫʚʘʥʥʷʤʠ. ʊʘʢ, ʜʣʷ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʰʚʠʜʢʦ ʧʩʫʶʪʴʩʷ, ʥʝʦʙʭʽʜʥʽ ʰʚʠ-
ʜʢʽʩʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽ ʚʽʜʧʦʚʽʜʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ. ʊʝ ʞ ʩʘʤʝ
ʪʨʝʙʘ ʜʣʷ ʪʠʭ ʪʦʚʘʨʽʚ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʚʠʤʘʛʘʶʪʴ
ʧʦʩʣʫʛ ʟ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʧʽʜʪʨʠʤʢʠ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʷʢʽ ʧʨʦʧʦʥʫ-
ʶʪʴʩʷ ʜʦ ʧʨʦʜʘʞʫ ʪʽʣʴʢʠ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʘʥʘʣʘʭ ʜʠʩʪʨʠʙʫʮʽʾ.

ʈʠʩ. 2. ʊʠʧʦʚʽ ʧʦʤʠʣʢʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ

ʈʇʅʁʄʃʁ ʌ ʊʈʉʁʂʆʘʋʋɰ ʉʇʄɰ
ɽʁʊʋʉʁɺʌʋʇʉʊʕʃʇɱ ʅɾʉɾɿɰ

ʅʝʜʦʦʮʽʥʢʘ ʨʦʣʽ
ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ ʷʢ
ʚʽʪʯʠʟʥʷʥʠʤʠ, ʪʘʢ ʽ

ʽʥʦʟʝʤʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ

ɺʽʪʯʠʟʥʷʥʽ ʚʠʨʦʙʥʠʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʚʤʽʣʦ ʢʦʧʽʶʶʪʴ ʟʙʫʪʦʚʫ
ʩʠʩʪʝʤʫ ʽʥʦʟʝʤʥʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʘʙʦ ʧʨʘʮʶʶʪʴ ʧʦ-ʩʪʘʨʦʤʫ,
ʧʨʦʜʘʶʯʠ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʟʘʚʦʜʫ ʽ ʤʘʣʫ –
ʯʝʨʝʟ ʪʦʨʛʦʚʽ ʢʦʤʧʘʥʽʾ. ɯʥʦʟʝʤʥʽ ʚʠʨʦʙʥʠʢʠ ʯʘʩʪʦ ʥʘʤʘʛʘ-
ʶʪʴʩʷ ʧʦʚʪʦʨʠʪʠ ʫʩʧʽʰʥʫ ʧʨʘʢʪʠʢʫ ʚʣʘʩʥʦʛʦ ʽʥʦʟʝʤʥʦʛʦ
ʧʽʜʨʦʟʜʽʣʫ. ɺʦʥʠ ʚʠʙʫʜʦʚʫʶʪʴ ʟʙʫʪʦʚʽ ʩʭʝʤʠ ʽ ʚʠʟʥʘʯʘʶʪʴ
ʨʦʣʴ ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʦʤʫ ʨʠʥʢʫ ʥʘ
ʧʽʜʩʪʘʚʽ ʩʫʙ'ʻʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ

ʌʦʨʤʘʣʴʥʝ ʚʠʟʥʘʥʥʷ ʨʦʣʽ
ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ, ʘʣʝ

ʧʦʜʚʽʡʥʽ ʩʪʘʥʜʘʨʪʠ ʥʘ
ʧʨʘʢʪʠʮʽ

ʏʘʩʪʦ ʚʠʨʦʙʥʠʢʠ ʜʝʢʣʘʨʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʯʝʨʝʟ
ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ, ʘʣʝ ʧʦʨʫʰʫʶʪʴ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ
ʚʽʜʥʦʩʠʥ ʟ ʜʠʩʪʨʠʙ'ʶʪʦʨʘʤʠ. ɿʙʠʪʦʢ ʫ ʚʠʛʣʷʜʽ ʟʥʠʞʝʥʥʷ
ʤʦʪʠʚʘʮʽʾ ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ ʽ ʚʪʨʘʪʠ ʨʝʧʫʪʘʮʽʾ ʚ ʦʯʘʭ ʧʘʨʪʥʝʨʽʚ
ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ

ʇʦʪʝʥʮʽʘʣ
ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ ʥʝ
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ

ʧʦʚʥʦʶ ʤʽʨʦʶ

ɼʠʩʪʨʠʙ'ʶʪʦʨʠ ʻ, ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʚʽʜʥʦʩʠʥ ʥʝ ʧʦʨʫʰʫ-
ʶʪʴʩʷ, ʘʣʝ ʤʘʣʦ ʱʦ ʨʦʙʠʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-
ʪʠ ʧʦʪʝʥʮʽʘʣ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʨʪʥʝʨʘ ʧʦʚʥʦʶ ʤʽʨʦʶ.
ɼʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʟʙʫʪʫ ʯʝʨʝʟ ʜʠʩ-
ʪʨʠʙ'ʶʪʦʨʽʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʣʘʩʥʦʛʦ ʧʨʠʙʫʪʢʫ, ʘʣʝ ʚ
ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʨʽʢʘʶʪʴ ʩʝʙʝ ʥʘ ʙʽʣʴʰ ʞʦʨʩʪʢʫ ʢʦʥʢʫʨʝʥʮʽʶ ʽ
ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʪʫ ʟ ʢʣʽʻʥʪʘʤʠ, ʣʦʛʽʩʪʠʢʫ, ʚʠʤʫʰʝʥʝ
ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʥʠʞʦʢ ʽ ʢʨʝʜʠʪʽʚ
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ʋ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʝʥʮʽʘʣʦʤ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʥʝʦʙʭʽʜʥʦ
ʩʚʦʻʯʘʩʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʬʝʨʽ ʟʙʫʪʦʚʦʾ ʧʦʣʽ-
ʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʨʝʘʢʮʽʶ ʥʘ ʟʤʽʥʥʽ ʫʤʦʚʠ
ʮʽʣʴʦʚʦʛʦ ʨʠʥʢʫ.

ʆʮʽʥʢʘ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴ-
ʩʷ ʚ ʜʚʘ ʝʪʘʧʠ:

1. ʆʮʽʥʢʘ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠ-
ʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ.

2. ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝ-
ʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʂʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ
ʚʢʣʶʯʘʻ ʪʨʠ ʩʠʩʪʝʤʠ:

1) ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ;
2) ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʜʠʩʪʨʠʙʫʮʽʾ;
3) ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ.

ʂʦʞʥʘ ʟ ʮʠʭ ʩʠʩʪʝʤ ʩʪʨʫʢʪʫʨʥʦ ʽʥʪʝʛʨʫʻ ʚ ʩʦʙʽ ʪʨʠ ʧʽʜʩʠʩʪʝʤʠ.
ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʚʢʣʶʯʘʻ ʪʨʠ
ʧʽʜʩʠʩʪʝʤʠ: ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʽ ʪʦʚʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.

ʂʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʝʣʝʤʝʥʪʠ ʽ ʧʘʨʘ-
ʤʝʪʨʠ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ
ʜʚʘ ʝʣʝʤʝʥʪʠ: ʨʦʟʨʦʙʢʫ ʩʠʩʪʝʤʠ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʥʫʪʨʽ-
ʰʥʶ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʧʦʣʽʪʠʢʫ (ʪʘʙʣ. 4).

ʊʘʙʣʠʮʷ 4
ɼʝʪʘʣʽʟʘʮʽʷ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ

ʊʣʤʙʝʧʛʾ ʪʡʪʫʞʥʡ
ʨʧʫʞʦʯʾʙʤʬ ʥʞʩʞʟʾ

ʝʡʪʫʩʡʚʬʯʾʿ

ɾʤʞʥʞʦʫʡ
ʪʡʪʫʞʥ

ʫʙ ʨʾʝʪʡʪʫʞʥ
ʈʙʩʙʥʞʫʩʡ

ɾʣʪʨʞʩʫʦʙ
ʧʯʾʦʣʙ,
ʛ ʚʙʤʙʮ

1. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ
1.1. ɿʜʽʡʩʥʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ:
- ʨʠʥʢʫ ɺ1

- ʧʦʢʫʧʮʽʚ ɺ2

- ʟʙʫʪʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʽʚ ɺ3

1.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʧʨʦʛʥʦʟ-
ʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ

ɺ4

1. ʈʦʟʨʦʙʢʘ
ʩʠʩʪʝʤʠ
ʤʘʨʢʝʪʠʥʛʦʚʦʾ
ʽʥʬʦʨʤʘʮʽʾ

1.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡ-
ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʙʝʨʝʞʝʥʥʽ ʽ ʦʙʨʦʙʮʽ
ʜʘʥʠʭ

…

2.1. ʈʽʚʝʥʴ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ
ʤʽʞ ʟʙʫʪʦʚʠʤ ʧʝʨʩʦʥʘʣʦʤ ɺʽ

1.1. ʇʽʜʩʠʩʪʝʤʘ
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ
ʟʘʙʝʟʧʝʯʝʥʥʷ

2. ɺʥʫʪʨʽʰʥʷ
ʢʦʤʫʥʽʢʘʮʽʡʥʘ
ʧʦʣʽʪʠʢʘ 2.2. ʆʧʝʨʘʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ

ʽʥʬʦʨʤʘʮʽʾ ɺʽ
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4
ʊʣʤʙʝʧʛʾ ʪʡʪʫʞʥʡ
ʨʧʫʞʦʯʾʙʤʬ ʥʞʩʞʟʾ

ʝʡʪʫʩʡʚʬʯʾʿ

ɾʤʞʥʞʦʫʡ
ʪʡʪʫʞʥ

ʫʙ ʨʾʝʪʡʪʫʞʥ
ʈʙʩʙʥʞʫʩʡ

ɾʣʪʨʞʩʫʦʙ
ʧʯʾʦʣʙ,
ʛ ʚʙʤʙʮ

1.1. ʇʣʘʥʫʚʘʥʥʷ ʟʙʫʪʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ɺʽ

1.2. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ
ʟʙʫʪʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ɺʽ

1. ʂʘʜʨʦʚʘ
ʧʦʣʽʪʠʢʘ
ʧʽʜʧʨʠʻʤʩʪʚʘ

1.3. ʅʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ
ʟʙʫʪʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ɺʽ

2.1. ɿʘʨʧʣʘʪʘ ʟʙʫʪʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ɺʽ

2.2. ʈʽʚʝʥʴ ʢʦʤʧʝʪʝʥʮʽʾ ɺʽ

2.3. ʈʝʧʫʪʘʮʽʷ ʤʝʥʝʜʞʝʨʽʚ ɺʽ

2.4. ɿʜʽʙʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ
ʘʜʘʧʪʘʮʽʾ ɺʽ

1.2. ʇʽʜʩʠʩʪʝʤʘ
ʢʘʜʨʦʚʦʛʦ
ʟʘʙʝʟʧʝʯʝʥʥʷ

2. ʂʦʥʢʫʨʝʥʪʦʩʧ-
ʨʦʤʦʞʥʽʩʪʴ
ʟʙʫʪʦʚʦʛʦ
ʧʝʨʩʦʥʘʣʫ

2.5. ʅʘʷʚʥʽʩʪʴ ʜʦʩʚʽʜʫ ʫ ʩʬʝʨʽ ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ ɺʽ

1.1. ʉʪʫʧʽʥʴ ʜʦʮʽʣʴʥʦʩʪʽ ʜʦʛʦʚʽʨʥʦʾ
ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ɺʽ

1. ɼʦʛʦʚʽʨʥʘ
 ʧʦʣʽʪʠʢʘ

1.2. ʈʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʦʛʦʚʽʨʥʠʭ
ʚʽʜʥʦʩʠʥ ɺʽ

2.1. ʉʪʫʧʽʥʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ɺʽ

2.2. ʏʘʩʪʢʘ ʪʦʚʘʨʽʚ ʥʘ ʩʪʘʜʽʾ ʟʨʦʩʪʘʥʥʷ ʽ
ʟʨʽʣʦʩʪʽ ʚ ʘʩʦʨʪʠʤʝʥʪʽ ɺʽ

2. ʂʦʥʢʫʨʝʥʪʦʩʧ-
ʨʦʤʦʞʥʽʩʪʴ
ʘʩʦʨʪʠʤʝʥʪʫ

2.3. ɯʤʽʜʞ ʪʦʚʘʨʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ɺʽ

3.1 ʆʮʽʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ
ʪʦʚʘʨʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ɺʽ

1.3. ʇʽʜʩʠʩʪʝʤʘ
ʪʦʚʘʨʥʦʛʦ
ʟʘʙʝʟʧʝʯʝʥʥʷ

3. ʉʠʩʪʝʤʘ
ʢʦʥʪʨʦʣʶ ʷʢʦʩ-
ʪʽ ʪʦʚʘʨʫ 3.2. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽ

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʦʚʘʨʫ ɺʽ

1.1. ʈʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʾ ʟʙʫʪʫ ɺʽ

1.2. ʈʦʟʨʦʙʢʘ ʟʘʛʘʣʴʥʠʭ ʧʨʦʛʥʦʟʽʚ ʟʙʫʪʫ ɺʽ

1.3. ʈʦʟʨʦʙʢʘ ʧʨʦʛʥʦʟʽʚ ʟʙʫʪʫ ʚ ʨʦʟʨʽʟʽ
ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ɺʽ

1. ʉʪʨʘʪʝʛʽʯʥʽ
ʧʨʦʛʨʘʤʠ
ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ

1.4. ʈʦʟʨʦʙʢʘ ʧʨʦʛʥʦʟʽʚ ʟʙʫʪʫ ʧʦ
ʩʝʛʤʝʥʪʘʭ ʮʽʣʴʦʚʦʛʦ ʨʠʥʢʫ ɺʽ

2.1. ʈʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ
ʟʜʽʡʩʥʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʟʙʫʪʫ ɺʽ

2.1. ʇʽʜʩʠʩʪʝʤʘ
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

2. ʇʨʘʢʪʠʯʥʽ ʧʨʦ-
ʛʨʘʤʠ ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ 2.2. ʈʦʟʨʦʙʢʘ ʦʧʝʨʘʪʠʚʥʠʭ ʧʣʘʥʽʚ ʟʙʫʪʫ ɺʽ

1.1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ
ʟʙʫʪʫ ɺʽ

1. ʊʝʭʥʦʣʦʛʽʷ
ʧʨʦʜʘʞʫ ʥʘ
ʧʽʜʧʨʠʻʤʩʪʚʽ 1.2. ʈʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ ɺʽ

2.2. ʇʽʜʩʠʩʪʝʤʘ
ʦʨʛʘʥʽʟʘʮʽʾ
ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ 2. ʂʦʤʧʣʝʢʩ ʤʝʨ-

ʯʘʥʜʘʡʟʠʥʛʫ – ɺʽ

1.1. ʆʮʽʥʢʘ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʟʙʫʪʦʚʠʭ
ʩʝʛʤʝʥʪʽʚ ɺʽ

2.3. ʇʽʜʩʠʩʪʝʤʘ
ʢʦʥʪʨʦʣʶ
ʽ ʢʦʦʨʜʠʥʘʮʽʾ

1. ʉʪʨʘʪʝʛʽʯʥʠʡ
ʢʦʥʪʨʦʣʴ
ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ

1.2. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʨʘʪʝʛʽʾ
ʟʙʫʪʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ɺʽ
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ʊʣʤʙʝʧʛʾ ʪʡʪʫʞʥʡ
ʨʧʫʞʦʯʾʙʤʬ ʥʞʩʞʟʾ

ʝʡʪʫʩʡʚʬʯʾʿ

ɾʤʞʥʞʦʫʡ
ʪʡʪʫʞʥ

ʫʙ ʨʾʝʪʡʪʫʞʥ
ʈʙʩʙʥʞʫʩʡ

ɾʣʪʨʞʩʫʦʙ
ʧʯʾʦʣʙ,
ʛ ʚʙʤʙʮ

1.3. ʆʮʽʥʢʘ ʟʙʫʪʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ
ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʷʚʣʝʥʥʷ ʩʠʣʴʥʠʭ
ʽ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ

ɺʽ

2.1. ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ
ʧʦ ʟʙʫʪʫ ɺʽ

2.2. ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʚʽʜʭʠʣʝʥʥʷ
ʫ ʚʠʢʦʥʘʥʥʽ ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ ɺʽ

2.3. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ ɺʽ

2.4. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʪʨʘʪ
ʥʘ ʤʘʨʢʝʪʠʥʛ ɺʽ

2. ʊʘʢʪʠʯʥʠʡ
ʢʦʥʪʨʦʣʴ
ʟʙʫʪʦʚʦʾ
ʜʽʷʣʴʥʦʩʪʽ

2.5. ɺʠʚʯʝʥʥʷ ʨʠʥʢʦʚʦʾ ʯʘʩʪʢʠ
ʧʽʜʧʨʠʻʤʩʪʚʘ ɺʽ

3.1. ɺʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʠʭ
ʛʨʫʧ ʪʦʚʘʨʫ ɺʽ

3. ʆʧʝʨʘʪʠʚʥʠʡ
ʢʦʥʪʨʦʣʴ
ʧʨʠʙʫʪʢʦʚʦʩʪʽ 3.2. ʆʮʽʥʢʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʟʙʫʪʫ ʧʦ

ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʘʭ ʮʽʣʴʦʚʦʛʦ ʨʠʥʢʫ ɺʽ

4. ʉʠʩʪʝʤʘ
ʢʦʦʨʜʠʥʘʮʽʾ

4.1. ɿʜʽʡʩʥʝʥʥʷ ʜʦʚʝʨʰʝʥʠʭ ʘʜʘʧʪʠʚʥʠʭ
ʤʝʪʦʜʽʚ ʫ ʩʬʝʨʽ ʟʙʫʪʫ ɺʽ

1.1. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʨʝʢʣʘʤʥʦʾ
ʜʽʷʣʴʥʦʩʪʽ ɺʽ

1.2. ʇʨʦʚʝʜʝʥʥʷ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ: ɺʽ

- ʥʘ ʪʝʣʝʙʘʯʝʥʥʽ ɺʽ

- ʥʘ ʨʘʜʽʦ ɺʽ

- ʫ ɿʄɯ ɺʽ

1. ʈʝʢʣʘʤʥʘ
ʧʦʣʽʪʠʢʘ

1.3. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʢʣʘʤʦʥʦʩʽʾʚ ɺʽ

2.1. ɿʚôʷʟʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ɺʽ

2.2. ʇʨʦʧʘʛʘʥʜʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʟʘʩʦʙʘʭ
ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ɺʽ

2.3. ʉʧʦʥʩʦʨʩʪʚʦ ɺʽ

3.1. ʇʽʜʩʠʩʪʝʤʘ
ʤʘʨʢʝʪʠʥʛʦʚʠʭ
ʢʦʤʫʥʽʢʘʮʽʡ
ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ
ʚʧʣʠʚʫ

2. ʇʘʙʣʽʢ
ʨʽʣʝʡʰʥʟ

2.4. ʌʦʨʤʫʚʘʥʥʷ ʫ ʧʝʨʩʦʥʘʣʫ ʚʽʜʧʦʚʽʜʘ-
ʣʴʥʦʩʪʽ ʽ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʩʧʨʘʚʘʭ
ʧʽʜʧʨʠʻʤʩʪʚʘ

ɺʽ

1.1. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʫʪʫ ɺʽ

1.2. ʉʪʠʤʫʣʶʚʘʥʥʷ ʧʦʢʫʧʮʽʚ ɺʽ

1.3. ʉʪʠʤʫʣʶʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ɺʽ

1.4. ʉʪʠʤʫʣʶʚʘʥʥʷ ʧʦʩʝʨʝʜʥʠʢʽʚ ɺʽ

1. ʉʪʠʤʫʣʶʚʘʥʥʷ
ʟʙʫʪʫ

1.5. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ
ʩʪʠʤʫʣʶʚʘʥʥʷ ɺʽ

3.2. ʇʽʜʩʠʩʪʝʤʘ
ʤʘʨʢʝʪʠʥʛʦʚʠʭ
ʢʦʤʫʥʽʢʘʮʽʡ
ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ
ʚʧʣʠʚʫ

2. ʇʨʷʤʠʡ
ʤʘʨʢʝʪʠʥʛ

– ɺʽ

1.1. ɿʜʽʡʩʥʝʥʥʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʫ ɺʽ
3.3. ʇʽʜʩʠʩʪʝʤʘ

ʩʝʨʚʽʩʥʦʾ
ʧʽʜʪʨʠʤʢʠ ʟʙʫʪʫ

1. ʉʝʨʚʽʩʥʘ
ʧʦʣʽʪʠʢʘ

1.2. ʉʪʫʧʽʥʴ ʢʦʦʨʜʠʥʘʮʽʾ ʩʝʨʚʽʩʥʦʾ
ʽ ʟʙʫʪʦʚʦʾ ʧʦʣʽʪʠʢʠ ɺʽ
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ-
ʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʩʽʭ ʽʥʜʠʢʘʪʦʨʽʚ ʡʦʛʦ ʧʽʜʩʠʩʪʝʤʠ.

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʘʪʨʠʮʷ ʟʥʘʯʫʱʦʩʪʽ ʝʣʝ-
ʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʮʽʣʴʦʚʦʛʦ
ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ. ʄʘʪʨʠʮʷ ʟʥʘʯʫʱʦʩʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ
ʥʘʩʢʽʣʴʢʠ ʪʘ ʘʙʦ ʽʥʰʘ ʧʽʜʩʠʩʪʝʤʘ ʟʥʘʯʫʱʘ ʥʘ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ
ʮʽʣʴʦʚʦʛʦ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ (ʪʘʙʣ. 5).

ʊʘʙʣʠʮʷ 5
ʄʘʪʨʠʮʷ ʟʥʘʯʫʱʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʮʽʣʴʦʚʦʛʦ
ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ

ʊʡʪʫʞʥʙ ʨʧʫʞʦʯʾʙʤʬ ʥʞʩʞʟʾ ʝʡʪʫʩʡʚʬʯʾʿ ʨʾʝʨʩʡʼʥʪʫʛʙ

ʊʡʪʫʞʥʙ ʠʙʚʞʠʨʞʰʞʦʦʸ
ʠʚʬʫʧʛʧʿ ʝʾʸʤʵʦʧʪʫʾ

ʊʡʪʫʞʥʙ ʬʨʩʙʛʤʾʦʦʸ
ʠʚʬʫʧʛʧʷ ʝʾʸʤʵʦʾʪʫʷ

ʊʡʪʫʞʥʙ ʨʾʝʫʩʡʥʣʡ
ʠʚʬʫʧʛʧʿ ʝʾʸʤʵʦʧʪʫʾ

ʊʫʙʝʾʿ
ʟʡʫʫʼʛʧʜʧ ʯʡʣʤʬ
ʯʾʤʵʧʛʧʜʧ ʩʡʦʣʬ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
ʽʥʬ

ʦʨ
ʤʘ

ʮʽʡ
ʥʦ

ʛʦ
ʟʘ

ʙʝ
ʟʧ

ʝʯ
ʝʥ

ʥʷ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
 ʢʘ

ʜʨ
ʦʚ

ʦʛ
ʦ

ʟʘ
ʙʝ

ʟʧ
ʝʯ

ʝʥ
ʥʷ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
 ʪʦ

ʚʘ
ʨʥ

ʦʛ
ʦ

ʟʘ
ʙʝ

ʟʧ
ʝʯ

ʝʥ
ʥʷ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
ʧʨ

ʦʛ
ʨʘ

ʤʫ
ʚʘ

ʥʥ
ʷ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
ʦʨ

ʛʘ
ʥʽ

ʟʘ
ʮʽ

ʾ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
 ʢʦ

ʥʪ
ʨʦ

ʣʶ
ʽ ʢ

ʦʦ
ʨʜ

ʠʥ
ʘʮ

ʽʾ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
ʤʘ

ʨʢ
ʝʪ

ʠʥ
ʛʦ

ʚʠ
ʭ

ʢʦ
ʤʫ

ʥʽʢ
ʘʮ

ʽʡ
ʇʽ

ʜʩ
ʠʩ

ʪʝ
ʤʘ

ʤʘ
ʨʢ

ʝʪ
ʠʥ

ʛʦ
ʚʠ

ʭ
ʢʦ

ʤʫ
ʥʽʢ

ʘʮ
ʽʡ

ʇʽ
ʜʩ

ʠʩ
ʪʝ

ʤʘ
ʩʝ

ʨʚ
ʽʩʥ

ʦʾ
 ʧ

ʽʜ
ʪʨ

ʠʤ
ʢʠ

ɿʘʨʦʜʞʝʥʥʷ W11 W12 W13 … … … … … W1j

ɸʢʪʠʚʥʦʛʦ ʨʦʩʪʫ W21 W22 W23 … … … … … W2j

ɿʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ W31 W32 W33 … … … … … W3j

ɿʘʥʝʧʘʜʫ W41 W42 W43 … … … … … W4j

ʊʨʘʥʩʬʦʨʤʘʮʽʾ W51 W52 W53 … … … … … W5j

ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ
ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ɺ1 ɺ2 ɺ3 … … … … … ɺʽ

ɿʛʽʜʥʦ ʟ ʤʘʪʨʠʮʝʶ ʟʥʘʯʫʱʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩ-
ʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢʽ ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʧʽʜʩʠʩʪʝʤ
ʟʙʫʪʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ ʥʘʡʙʽ-
ʣʴʰʝ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠ-
ʥʢʫ, ʥʘ ʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʜʽʡʩʥʶʻ ʧʦʙʫʜʦʚʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ.

ɿʥʘʯʫʱʽʩʪʴ ʧʽʜʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʷ ʝʢʩʧʝʨʪʥʠʤ ʤʝʪʦ-
ʜʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ, ʨʽʚʥʦʾ 100 ʙʘʣʘʤ.
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʠʩʪʨʠʙʫʮʽʾ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ
ʪʘʢʦʞ ʩʠʩʪʝʤʘ ʟʚʘʞʝʥʠʭ ʦʮʽʥʦʢ. ɿʚʘʞʝʥʘ ʦʮʽʥʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʰʣʷ-
ʭʦʤ ʤʥʦʞʝʥʥʷ ʢʦʞʥʦʛʦ ʙʘʣʫ ʧʽʜʩʠʩʪʝʤʠ ɺʽ ʥʘ ʾʾ ʟʥʘʯʫʱʽʩʪʴ Wʽj. (4).
ʉʫʤʘ ʟʚʘʞʝʥʠʭ ʦʮʽʥʦʢ ʧʦ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤʘʭ ʜʘʻ ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ ʟʙʽ-
ʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʦʜʝʨʞʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 1000.

ä
=

Ö=
n

j

WijBiD
1

, (4)

ʜʝ ʂʽ – ʢʦʝʬʽʮʽʻʥʪ ʪʨʫʜʦʚʦʛʦ ʚʢʣʘʜʫ ʽ-ʛʦ ʧʨʘʮʽʚʥʠʢʘ;
Wʽj – ʚʘʛʦʤʽʩʪʴ ʽ-ʛʦ ʧʘʨʘʤʝʪʨʘ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠ-

ʙʫʮʽʾ ʥʘ j-ʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʮʽʣʴʦʚʦʛʦ ʨʦʟʜʨʽʙʥʦʛʦ ʨʠʥʢʫ
(ʽ = 1,2…n; j = 1,2…m);

Bj  – ʙʘʣʴʥʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩ-
ʪʨʠʙʫʮʽʾ (ʽ = 1,2…n).

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ
ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ
ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʯʠ ʽʩʥʫʶʪʴ ʨʝʟʝʨʚʠ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʽ ʚ ʷʢʠʭ ʩʘʤʝ ʝʣʝ-
ʤʝʥʪʘʭ ʩʠʩʪʝʤʠ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠʙʫʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ-
ʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ
ʘʣʛʦʨʠʪʤʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʝʨʝʞʽ ʜʠʩʪʨʠ-
ʙʫʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ.
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ɸ. ɹʘʣʘʙʘʥʠʮʴ // ʊʦʨʛʽʚʣʷ ʽ ʨʠʥʦʢ ʋʢʨʘʾʥʠ : ʪʝʤʘʪ. ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ ʟ ʧʨʦʙʣʝʤ
ʪʦʨʛʽʚʣʽ. ɼʦʥʝʮʴʢ, 1999. – ɺʠʧ. 8. – ʊ. 2. – ʉ. 13-21.

2. ʂʦʤʷʢʦʚ ʆ. ʆ. ɼʽʘʛʥʦʩʪʠʢʘ ʫ ʩʬʝʨʽ ʟʙʫʪʫ / ʆ. ʆ. ʂʦʤʷʢʦʚ // ʄʘʨʢʝʪʠʥʛ
ʚ ʋʢʨʘʾʥʽ. – 2000. – ˉ 3. – ʉ. 38-39.

3. ʃʦʙʦʚʢʦ ɺ. ʉʚʦʙʦʜʥʘʷ ʥʠʰʘ ʜʣʷ ʤʠʨʦʚʦʛʦ ʨʠʪʝʡʣʘ / ɺ. ʃʦʙʦʚʢʦ // ʅʦʚʘʷ ʪʦʨ-
ʛʦʚʣʷ. – 2006. – ˉ 5. – ʉ. 28-35.

4. ʄʥʫʰʢʦ ɿ. ʄ. ʆʮʝʥʢʘ ʩʙʳʪʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷ-
ʪʠʷ / ɿ. ʄ. ʄʥʫʰʢʦ, ʆ. ʄ. ɭʚʪʫʰʝʥʢʦ, ɺ. ɺ. ʉʪʨʘʰʥʠʡ // ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ
ʞʫʨʥʘʣ. – 2000. – ˉ 3. – ʉ. 13-18.



135

ʂʆʅʎɽʇʊʋɸʃʔʅɸ ʄʆɼɽʃʔ ɼʆʉʃɯɼɾɽʅʅʗ
ʄɸʂʈʆʉɽʈɽɼʆɺʀʑɸ ʊʋʈʀʉʊʀʏʅʆɻʆ

ʇɯɼʇʈʀɭʄʉʊɺɸ*
11

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʪʯʠʟʥʷ-
ʥʽ ʪʫʨʠʩʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʠʥʘʤʽ-
ʟʤʫ, ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɽʢʦʥʦʤʽʯʥʽ ʩʧʘʜʠ, ʬʽʥʘʥʩʦʚʽ ʪʘ
ʚʘʣʶʪʥʽ ʧʦʪʨʷʩʽʥʥʷ, ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʟʤʽʥʠ ʚ ʩʦʮʽʘʣʴʥʦ-
ʜʝʤʦʛʨʘʬʽʯʥʦʤʫ ʩʢʣʘʜʽ ʥʘʩʝʣʝʥʥʷ, ʧʦʷʚʘ ʪʘ ʨʦʟʚʠʪʦʢ ʧʨʠʥʮʠʧʦʚʦ ʥʦ-
ʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ – ʮʽ ʯʠʥʥʠʢʠ
ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʷʢ ʟʥʘʯʥʽ ʟʘʛʨʦʟʠ, ʪʘʢ ʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʬʫʥʢ-
ʮʽʦʥʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʪʫʨʠʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʚʘʞʣʠʚʦ
ʚʯʘʩʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʫʨʠ-
ʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽʩʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʾʭ ʧʦʜʘʣʴʰʦ-
ʛʦ ʨʦʟʚʠʪʢʫ, ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦʜʦ
ʣʽʢʚʽʜʘʮʽʾ ʯʠ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘ ʜʦʮʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʥʘʛʦʜ. ʆʪʞʝ, ʚʧʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ
ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʘʩʧʝʢʪʽʚ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫ-
ʚʘʪʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠʩʪʠʯʥʦ-
ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ [9].

ʇʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʩʝʙʽʯʥʦ
ʚʠʩʚʽʪʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʚʽʜʦʤʠʭ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ, ʩʝʨʝʜ
ʷʢʠʭ: ɯ. ɸʥʩʦʬʬ [1], ʇ. ɼʦʡʣʴ, ʌ. ʐʪʝʨʥ [3], ʌ. ʂʦʪʣʝʨ, ʂ. ʃ. ʂʝʣʣʝʨ
[8], ʄ. ʇʦʨʪʝʨ [11], ʖ. ɸʥʪʦʥʶʢ [2], ʃ. ɺ. ɹʘʣʘʙʘʥʦʚʘ [13],
ʖ. ɹ. ɯʚʘʥʦʚ [4] ʇ. ʉ. ɿʘʚôʷʣʦʚ [5], ʆ. ʉ. ɿʘʧʝʩʦʮʴʢʠʡ [6] ʪʘ ʽʥʰʽ. ɺʦʥʠ
ʜʦʢʣʘʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʯʠʥʥʠʢʠ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭ ʩʫʪʪʻʚʽ ʦʩʦ-
ʙʣʠʚʦʩʪʽ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʦʜʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʤʘʢʨʦ-
ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʠʞʠʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ.
ʆʜʥʘʢ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʣʘʩʠʬʽ-
ʢʘʮʽʾ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʾʭ ʚʠʚʯʝʥʥʷ, ʢʽʣʴʢʽʩ-
ʥʠʭ ʤʝʪʦʜʽʚ ʱʦʜʦ ʚʠʤʽʨʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʽʥʮʝʚʽ
ʨʝʟʫʣʴʪʘʪʠ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʙʣʝʤʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ
ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.

ʊʫʨʠʩʪʠʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʡʦʛʦ ʧʘʨʪʥʝʨʠ, ʢʦʥʢʫʨʝʥʪʠ ʪʘ ʢʦʥʪʘʢ-
ʪʥʽ ʘʫʜʠʪʦʨʽʾ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʢʦʥʪʝʢʩʪʽ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʝ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘʢ ʟʚʘʥʠʭ “PEST”-ʯʠʥʥʠʢʽʚ (ʝʢʦʥʦʤʽʯʥʠʭ,
ʧʦʣʽʪʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ) ʪʘ ʧʨʠʨʦʜʥʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʘ
ʪʘʢʦʞ ʬʘʢʪʦʨʽʚ ʪʫʨʠʩʪʠʯʥʦʛʦ ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʂʦʞʝʥ ʟ ʥʠʭ ʤʦʞʝ

*ʆ. ʖ. ʇʦʣʷʢʦʚʘ, ʢʘʥʜ. ʝʢʦʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ; ʅ. ɺ. ʂʫʣʻʰʦʚʘ,
ʘʩʧʽʨʘʥʪʢʘ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ, ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ
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ʷʢ ʩʧʨʠʷʪʠ ʪʫʨʠʩʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚʽʜʢʨʠʚʘʶʯʠ ʜʣʷ ʥʝʾ ʥʦʚʽ ʤʦʞʣʠ-
ʚʦʩʪʽ, ʪʘʢ ʽ ʟʘʚʘʞʘʪʠ ʫʩʧʽʰʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʥʘ ʨʠʥʢʫ. ʎʽ ʯʠʥʥʠ-
ʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ
ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ, ʘʣʝ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʪʠʩʴ ʪʘ
ʚʩʝʙʽʯʥʦ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʘʨʢʝʪʠʥ-
ʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ [13].

ɸʥʘʣʽʟ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ – ʮʝ ʚʠ-
ʚʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʽ ʧʦʪʝʥʮʽʡʥʠʭ, ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ
ʚʧʣʠʚʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ
ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ
ʘʜʘʧʪʘʮʽʶ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʥʠʭ ʟʦʚʥʽʰ-
ʥʽʭ ʫʤʦʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʦʚʠʱʘ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ
ʡ ʢʦʨʝʛʫʚʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦ-
ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʩʠʩʪʝʤʥʦ ʡ ʢʦʤʧʣʝʢʩʥʦ, ʦʩʢʽʣʴʢʠ
ʚʦʥʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʪʘ ʚʧʣʠʚʘʶʪʴ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ; ʚʠʟʥʘʯʘʪʠ ʷʢʽ ʟ ʬʘ-
ʢʪʦʨʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʦ, ʟʤʽʥʘ ʷʢʠʭ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ
ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʘʙʦ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦ-
ʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.

ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʽʚʥʽʚ ʜʦʩʣʽ-
ʜʞʝʥʥʷ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʽ
ʪʘʢʪʠʯʥʦʛʦ. ʉʪʨʘʪʝʛʽʯʥʠʡ ʨʽʚʝʥʴ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʚʩʽ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ
ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ
ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʁʦʛʦ ʧʨʠʟʥʘ-
ʯʝʥʥʷ – ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʟ ʤʝʪʦʶ ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢ-
ʪʠʚʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʚôʷʟʘʥʘ ʟ
ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʴ ʱʦʜʦ ʢʦʨʝʛʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘ-
ʪʝʛʽʾ ʜʦ ʟʤʽʥ ʫ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ
ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ, ʷʢ  ̔ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ, ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʪʘ
ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʽʰʝʥʴ.

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʢʦʞʝʥ ʟ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʥʥʠʢʽʚ
ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʅʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʦʙʠʨʘʶʪʴʩʷ ʥʘʡ-
ʚʘʛʦʤʽʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʢʠ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʯʠʥʥʠʢʠ ʪʘ
ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ,
ʷʢʽ ʢʽʣʴʢʽʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʯʠʥʥʠʢʠ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ.
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ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʟʘʛʘʣʴʥʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝ-
ʨʝʜʦʚʠʱʘ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʷ 1
ʂʣʘʩʠʬʽʢʘʮʽʷ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ

ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ
ʐʡʦʦʡʣʡ ʇʪʦʧʛʦʾ ʨʧʣʙʠʦʡʣʡ ʨʩʧʸʛʾʛ ʀʙʛʝʙʦʦʸ ʝʧʪʤʾʝʟʞʦʦʸ

ɽʢʦʥʦʤʽʯʥʽ ʊʝʤʧʠ ʽʥʬʣʷʮʽʾ, ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʙʝʟ-
ʨʦʙʽʪʪʷ, ʨʦʟʤʽʨ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʥʽ, ʩʪʘʙʽʣʴ-
ʥʽʩʪʴ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ, ʽʥʚʝʩʪʠʮʽʾ ʚ
ʨʦʟʚʠʪʦʢ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʫ-
ʨʠʟʤʫ

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʚʠʪʨʘʪ ʥʘʩʝʣʝʥʥʷ
ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʪʫʨʧʨʦʜʫʢʪʫ,
ʚʠʟʥʘʯʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ
ʥʘʩʝʣʝʥʥʷ

ʇʦʣʽʪʠʢʦ-
ʧʨʘʚʦʚʽ

ʄʠʪʥʽ ʪʘʨʠʬʠ, ʧʦʜʘʪʢʦʚʘ ʩʠʩʪʝʤʘ, ʟʘʢʦʥʠ
ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʘʢʪʠ ʫʨʷʜʫ, ʧʦʣʽʪʠʯʥʘ ʩʪʘ-
ʙʽʣʴʥʽʩʪʴ (ʢʦʥʬʣʽʢʪʠ)

ɺʠʷʚʣʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ ʱʦʜʦ
ʜʽʡ ʧʨʠʡʥʷʪʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʩʪʦʶʚʘʥʥʷ
ʽʥʪʝʨʝʩʽʚ ʪʫʨʠʩʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ

ʉʦʮʽʘʣʴʥʽ ʉʦʮʽʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ,
ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʟʙʽ-
ʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʦʧʣʘʯʫʚʘʣʴʥʠʭ ʚʽʜʧʫ-
ʩʪʦʢ

ɺʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ
ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʨʦʙʢʘ
ʪʫʨʧʨʦʜʫʢʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ
ʚʽʜʧʫʩʪʢʠ

ʇʨʠʨʦʜʥʦ-
ʛʝʦʛʨʘʬʽʯʥʽ

ʉʫʢʫʧʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ,
ʣʘʥʜʰʘʬʪʥʠʭ, ʨʝʣʴʻʬʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ,
ʬʣʦʨʘ, ʬʘʫʥʘ

ʆʮʽʥʢʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ
ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ
ʘʩʧʝʢʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ
ʩʝʨʝʜʦʚʠʱʘ

ɯʩʪʦʨʠʢʦ-
ʢʫʣʴʪʫʨʥʽ

ʉʫʢʫʧʥʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ
ʧʘʤôʷʪʦʢ, ʤʫʟʝʾʚ, ʛʘʣʝʨʝʡ,
ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʣʽʚ, ʟʘʢʣʘʜʽʚ
ʚʽʜʧʦʯʠʥʢʫ

ʆʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʠʭ ʪʫʨʠʩʪʠʯʥʦ-
ʧʨʠʚʘʙʣʠʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʘʥʘʣʽʟ
ʜʠʥʘʤʽʢʠ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ

ɼʝʤʦʛʨʘʬʽʯʥʽ ʋʨʙʘʥʽʟʘʮʽʷ, ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ,
ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʩʪʘʪʝʚʘ ʩʪʨʫʢʪʫʨʘ

ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ
ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʨʦʟʨʦʙʢʘ ʪʫʨʠ-
ʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘ-
ʪʝʚʦʾ ʪʘ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ

ʊʝʭʥʦʣʦʛʽʯʥʽ ʈʽʚʝʥʴ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ
ʥʦʚʠʥʦʢ ʪʝʭʥʽʢʠ ʪʘ ʚʠʥʘʭʦʜʽʚ ʫ ʪʫʨʠʩʪʠʯ-
ʥʠʡ ʧʨʦʜʫʢʪ, ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ
ʧʨʦʩʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ

ʇʨʠʜʙʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ,
ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʚʠʜʽʚ ʧʦʩʣʫʛ ʪʘ ʽʥʥʦʚʘ-
ʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʟʙʫʪʫ ʪʫʨʠʩʪʠʯʥʦʛʦ
ʧʨʦʜʫʢʪʫ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʦʜʽʚ
ʱʦʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ

ɯʥʬʨʘʩʪʨʫʢ-
ʪʫʨʥʽ

ʉʫʢʫʧʥʽʩʪʴ ʤʦʨʩʴʢʠʭ ʽ ʨʽʯʢʦʚʠʭ ʧʦʨʪʽʚ;
ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ,
ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ,
ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʪʘ ʦʟʜʦʨʦʚʯʠʭ
ʟʘʢʣʘʜʽʚ, ʛʦʪʝʣʽʚ ʪʘ ʨʝʩʪʦʨʘʥʽʚ

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ
ʱʦʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʫʨʠʩʪʽʚ,
ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʭʘʨʯʫʚʘʥʥʷ

ɽʢʦʣʦʛʽʯʥʽ ʈʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʪʘ ʘʪʤʦʩʬʝʨ-
ʥʠʭ ʦʙôʻʢʪʽʚ, ʨʦʙʦʪʠ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ

ʈʦʟʨʦʙʢʘ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʨʰʨʫʪʽʚ
ʚʽʜʧʦʯʠʥʢʫ

ʌʘʢʪʦʨʠ
ʪʫʨʠʩʪʠʯʥʦʛʦ
ʦʩʚʦʻʥʥʷ
ʪʝʨʠʪʦʨʽʾ

ɼʠʥʘʤʽʢʘ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʥʦʟʝʤʥʦʛʦ,
ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ
ʪʝʥʜʝʥʮʽʡ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ,
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʽʚ,
ʚʠʟʥʘʯʝʥʥʷ “ʤʝʨʪʚʠʭ” ʩʝʟʦʥʽʚ
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ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠ-
ʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʩʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦ-
ʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʊʘʙʣʠʮʷ 2
ʉʠʩʪʝʤʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʯʠʥʥʠʢʽʚ

ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ
ʐʡʦʦʡʣʡ ʈʧʣʙʠʦʡʣʡ

ɽʢʦʥʦʤʽʯʥʽ ʈʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ, ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ
ʪʘ ʟʘʦʱʘʜʞʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʩʝʨʝʜʥʷ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʥʘʩʝʣʝʥʥʷ,
ʨʽʚʝʥʴ ʽʥʬʣʷʮʽʾ

ʉʦʮʽʘʣʴʥʦ-
ʜʝʤʦʛʨʘʬʽʯʥʽ

ʑʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ; ʧʦʢʘʟʥʠʢʠ ʚʽʢʦʚʦʾ ʪʘ ʩʪʘʪʝʚʦʾ ʩʪʨʫʢʪʫʨʠ
ʥʘʩʝʣʝʥʥʷ

ʇʨʠʨʦʜʥʦ-
ʛʝʦʛʨʘʬʽʯʥʽ

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʧʣʦʱʘ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ
ʬʦʥʜʫ, ʢʽʣʴʢʽʩʪʴ ʨʽʯʦʢ, ʦʟʝʨ ʚʦʜʦʩʭʦʚʠʱ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ,
ʟʘʧʦʚʽʜʥʠʢʽʚ, ʟʦʦʧʘʨʢʽʚ, ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʽʚ, ʜʝʥʜʨʦʧʘʨʢʽʚ ʪʘ ʦʙôʻʢʪʽʚ
ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ

ɯʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽ ʂʽʣʴʢʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ ʤʽʩʪ ʽ ʩʽʣ; ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʩʪʦʨʠʢʦ-
ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ, ʧʝʯʝʨ, ʧʘʤôʷʪʦʢ ʽʩʪʦʨʽʾ, ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ
ʤʠʩʪʝʮʪʚʘ ʪʘ ʘʨʭʝʦʣʦʛʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ; ʢʽʣʴʢʽʩʪʴ ʪʝʘʪʨʽʚ, ʤʫʟʝʾʚ,
ʙʽʙʣʽʦʪʝʢ, ʜʝʤʦʥʩʪʨʘʪʦʨʽʚ ʢʽʥʦ/ʚʽʜʝʦ, ʟʘʢʣʘʜʽʚ ʢʣʫʙʥʦʛʦ ʪʠʧʫ

ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʂʽʣʴʢʽʩʪʴ ʤʦʨʩʴʢʠʭ ʽ ʨʽʯʢʦʚʠʭ ʧʦʨʪʽʚ; ʱʽʣʴʥʽʩʪʴ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ʪʘ
ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ, ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʨʦʟʜʨʽʙʥʦʾ
ʪʦʨʛʽʚʣʽ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʪʘ ʦʟʜʦʨʦʚʯʠʭ ʟʘʢʣʘʜʽʚ, ʜʠʪʷʯʠʭ
ʦʟʜʦʨʦʚʯʠʭ ʟʘʢʣʘʜʽʚ, ʛʦʪʝʣʽʚ ʪʘ ʨʝʩʪʦʨʘʥʽʚ

ɽʢʦʣʦʛʽʯʥʽ ʆʙʩʷʛ ʩʢʠʜʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ;
ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ
ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ

ʌʘʢʪʦʨʠ ʪʫʨʠʩʪʠʯʥʦ-
ʛʦ ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦ-
ʨʽʾ

ʑʽʣʴʥʽʩʪʴ ʽʥʦʟʝʤʥʦʛʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ; ʱʽʣʴʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ
ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ; ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʘʥʠʭ ʽʥʦʟʝʤʥʠʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ
ʪʫʨʠʩʪʽʚ; ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʚ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʦʪʝʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;
ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʤʽʩʪʢʦʩʪʽ ʛʦʪʝʣʽʚ

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʛʨʫʧ-ʯʠʥʥʠʢʽʚ
( )mzzzZ ,...,, 2/= , 9=m , ʧʨʠʯʦʤʫ ʧʽʜʤʥʦʞʠʥʠ ʯʠʥʥʠʢʽʚ 1z , 3z , 5z , 6z , 7z ,

8z , 9z  ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʘʥʽ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽ-
ʟʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ 2z , 4z  ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʪʥʦʾ
ʦʮʽʥʢʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʧʦʢʘʟʥʠʢʠ ʧʦʣʽʪʠʯ-
ʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʨʫʧ-ʯʠʥʥʠʢʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ.

ʅʘ ʪʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʩ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ
ʤʽʥʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ: ʬʘʢʪʦʨʽʚ ʪʫʨʠʩʪʠʯʥʦʛʦ ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦʨʽʾ,
PEST, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ.
ʏʠʥʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʡ
ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʽ ʟʤʽʥʠ, ʜʦ ʷʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʚʠʥʥʦ ʧʦʩʪʽʡʥʦ ʧʨʠ-
ʩʪʦʩʦʚʫʚʘʪʠʩʴ. ʊʦʤʫ ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʚʦʜʠʪʴʩʷ ʜʦ
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ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ (ʝʢʟʦʛʝʥ-
ʥʠʭ) ʬʘʢʪʦʨʽʚ. ʎʝʡ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʠʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʫʪʪʻʚʽ
ʟʤʽʥʠ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʽ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʫ ʧʨʦʮʝʩʽ ʨʦʟ-
ʨʦʙʢʠ, ʨʝʘʣʽʟʘʮʽʾ, ʢʦʨʝʛʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠ-
ʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ
ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽ ʯʠʥʥʠʢʠ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʜʦ ʪʘʢʠʭ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ
ʜʫʞʝ ʧʦʚʽʣʴʥʦ, ʪʦʤʫ ʩʪʦʩʦʚʥʦ ʥʠʭ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʣʠʰʝ ʤʦʥʽʪʦʨʠʥʛ
ñʢʣʶʯʦʚʠʭ ʧʦʜʽʡ”, ʘ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ
ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ.

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʦʣʷʶʪʴ
ʚʠʟʥʘʯʘʪʠ ʥʘʡʚʘʛʦʤʽʰʽ ʯʠʥʥʠʢʠ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ. ɯʩʥʫʻ ʜʦʩʪʘʪʥʴʦ
ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʽʚ ʩʢʦʨʦʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʦʟʥʘʢ.
ʉʝʨʝʜ ʥʠʭ: ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ, ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ, ʬʘʢ-
ʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʘʢʩʦʥʦʤʽʾ, ʚʠʙʦʨʫ ʨʝʧʨʝʟʝʥʪʘʥʪʽʚ ʛʨʫʧ (ʤʝʪʦʜʠ
ʮʝʥʪʨʫ ʚʘʛʠ ʪʘ ʧʦʪʝʥʮʽʘʣʽʚ), ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʾ.

ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʜʞʝʥʴ ʩʧʝʮʽ-
ʘʣʽʩʪʽʚ-ʝʢʩʧʝʨʪʽʚ ʚ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʚʘʛʦʤʽ-
ʰʠʭ ʯʠʥʥʠʢʽʚ. ɽʢʩʧʝʨʪʥʽ ʧʨʦʮʝʜʫʨʠ ʜʦʟʚʦʣʷʶʪʴ ʫʨʘʭʫʚʘʪʠ ʧʨʠʭʦʚʘʥʽ
ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʦʩʚʽʜʫ, ʟʥʘʥʴ
ʪʘ ʽʥʪʫʾʮʽʾ ʬʘʭʽʚʮʽʚ ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʡ ʩʬʦʨʤʫʚʘʪʠ ʩʧʠʩʦʢ ʧʦʢʘʟ-
ʥʠʢʽʚ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʘʩʧʝʢʪʠ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴ-
ʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʟ ʤʥʦʞʠʥʠ
ʬʘʢʪʦʨʥʠʭ ʦʟʥʘʢ ʪʽ, ʚʧʣʠʚ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʡ ʥʘ ʨʝʟʫʣʴʪʫʶʯʫ
ʦʟʥʘʢʫ.

ʄʝʪʦʜ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʦʨʽʚʥʷʥʦ
ʥʝʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ
ʥʘʡʙʽʣʴʰʫ ʤʽʥʣʠʚʽʩʪʴ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ “ʥʦʩʽʷ” ʘʥʘʣʽʟʦʚʘʥʠʭ
ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦ ʽʥʰʦʛʦ.

ʄʝʪʦʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦʟʚʦʣʷʻ ʟʚʝʩʪʠ ʩʫʢʫʧʥʽʩʪʴ
ʦʟʥʘʢ ʜʦ ʻʜʠʥʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ.

ʄʝʪʦʜʠ ʚʠʙʦʨʫ ʨʝʧʨʝʟʝʥʪʘʥʪʽʚ ʛʨʫʧ ʜʦʟʚʦʣʷʶʪʴ ʚ ʨʘʥʽʰʝ ʚʠʜʽʣʝ-
ʥʠʭ ʛʨʫʧʘʭ ʚʠʟʥʘʯʘʪʠ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ
ʜʘʥʠʭ ʛʨʫʧ. ʉʶʜʠ ʚʭʦʜʷʪʴ ʤʝʪʦʜʠ ʮʝʥʪʨʫ ʚʘʛʠ ʪʘ ʧʦʪʝʥʮʽʘʣʫ [10].

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʩʥʫ ʟʥʘʯʠʤʽʩʪʴ
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʚʩʽʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʽʻʨʘ-
ʨʭʽʾ, ʷʢʘ ʚʠʨʘʞʘʻʪʴʩʷ ʯʠʩʝʣʴʥʦ ʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʽʚ
ʧʨʽʦʨʠʪʝʪʽʚ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʪʘ
ʩʬʦʨʤʫʚʘʪʠ ʧʦ ʢʦʞʥʽʡ ʟ ʛʨʫʧ ʯʠʥʥʠʢʽʚ ʤʘʪʨʠʮʽ ʥʘʡʚʘʛʦʤʽʰʠʭ ʯʠʥʥʠ-
ʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʨʢʝʪʠ-
ʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.
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ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ, ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʪʨʠʤʘʥʠʭ ʤʘʪʨʠʮʴ
ʥʘʡʚʘʛʦʤʽʰʠʭ ʯʠʥʥʠʢʽʚ ʟʚʦʜʷʪʴʩʷ ʫ ʟʘʛʘʣʴʥʫ ʪʘʙʣʠʮʶ ʽ ʪʘʢʠʤ ʯʠʥʦʤ
ʙʫʜʫʻʪʴʩʷ ʧʨʦʬʽʣʴ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ.

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʥʥʷ ʧʨʦʬʽʣʶ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʦ
ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʘʛʨʦʟʠ ʟ ʙʦʢʫ ʤʘʢʨʦ-
ʩʝʨʝʜʦʚʠʱʘ ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʨʽʰʝʥʥʷ.

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʷʚʣʷʻ ʩʦʙʦʶ ʪʦʡ ʯʠ ʽʥʰʠʡ ʯʠʥʥʠʢ
ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʯʠ ʤʦʞʣʠʚʽʩʪʴ, ʪʫʨʠʩʪʠʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʚʠʥʥʦ
ʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʫ ʩʠʩʪʝʤʫ ʽʥʜʠʢʘʪʦʨʽʚ, ʨʦʟʨʦʙʢʘ ʷʢʦʾ ʻ ʚʘʞʣʠʚʠʤ
ʢʨʦʢʦʤ ʥʘ ʝʪʘʧʽ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ.

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʪʘ ʢʣʘʩʠ-
ʬʽʢʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʩʪʫʧ-
ʥʠʤ ʯʠʥʦʤ.

ɿʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʦʤʫ ʩʢʦʨʦʯʝʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʢʦ-
ʞʥʦʤʫ ʟ ʦʙʨʘʥʠʭ ʯʠʥʥʠʢʽʚ ʚ ʩʠʩʪʝʤʽ ʽʥʜʠʢʘʪʦʨʽʚ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʠʥ
ʽʥʜʠʢʘʪʦʨ. ʅʝʭʘʡ { }nfffF ,...,, 21=  – ʤʥʦʞʠʥʘ ʯʠʥʥʠʢʽʚ,

),...,( 21 nxxxX =  – ʚʝʢʪʦʨ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʯʠʥʥʠʢʽʚ, { }nyyyY ,...,, 21=  –
ʤʥʦʞʠʥʘ ʽʥʜʠʢʘʪʦʨʽʚ; n – ʢʽʣʴʢʽʩʪʴ ʯʠʥʥʠʢʽʚ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ.

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʄ – ʤʥʦʞʠʥʫ ʯʠʥʥʠʢʽʚ-ʩʪʠʤʫʣʷʪʦʨʽʚ, ʷʢʽ ʩʧʨʠ-
ʷʶʪʴ ʤʘʨʢʝʪʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʠʩʪʠʤʫ-
ʣʷʪʦʨʘʤʠ ʻ ʪʽ ʦʟʥʘʢʠ, ʷʢʽ ʛʘʣʴʤʫʶʪʴ ʤʘʨʢʝʪʠʥʛʦʚʫ ʜʽʷʣʴʥʽʩʪʴ
ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʨʘʚʠʣʘʤʠ:
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ʜʝ T   – ʤʥʦʞʠʥʘ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ;
O  – ʤʥʦʞʠʥʘ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ.

ʆʩʢʽʣʴʢʠ ʤʦʥʽʪʦʨʠʥʛ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʷʚʣʷʻ ʩʦʙʦʶ ʽʪʝʨʘʪʠʚʥʠʡ
ʧʨʦʮʝʩ, ʥʘ ʢʦʞʥʦʤʫ ʡʦʛʦ ʢʨʦʮʽ ʬʦʨʤʫʶʪʴʩʷ ʚʣʘʩʥʽ ʤʥʦʞʠʥʠ ʟʘʛʨʦʟ ʪʘ
ʤʦʞʣʠʚʦʩʪʝʡ, ʪʦʙʪʦ ʢʦʞʝʥ ʯʠʥʥʠʢ ʤʦʞʝ ʙʫʪʠ ʡ ʟʘʛʨʦʟʦʶ ʡ ʤʦʞʣʠʚʽʩ-
ʪʶ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʩʪʘʥʫ.

ɼʘʣʽ ʧʦ ʢʦʞʥʽʡ ʩʬʦʨʤʦʚʘʥʽʡ ʤʥʦʞʠʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ
ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʛʨʦʟ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘ ʩʪʫʧʝʥʝʤ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ
ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʜʦ-
ʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʨʦʟʙʠʪʪʷ ʩʫʢʫʧʥʦʩʪʽ ʦʙôʻʢʪʽʚ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʥʘ
ʜʝʷʢʝ ʯʠʩʣʦ ʦʜʥʦʨʽʜʥʠʭ ʢʣʘʩʽʚ.
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ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʡʤʦʚʽʨʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ
ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ { }jsssS ,...,, 21=  ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ
ʽʤʽʪʘʮʽʡʥʦʛʦ, ʩʮʝʥʘʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.

ʄʝʪʦʜʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʚ ʩʢʣʘʜʥʠʭ ʩʠʩ-
ʪʝʤʘʭ, ʜʝ ʚʘʞʢʦ ʯʠ ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʷʤʠʡ “ʥʘʪʫʨʥʠʡ” ʝʢʩ-
ʧʝʨʠʤʝʥʪ.

ʄʝʪʦʜ ʩʮʝʥʘʨʽʾʚ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ ʩʮʝ-
ʥʘʨʽʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢ-
ʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʪʠʭ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʮʝ ʤʦʞʣʠʚʦ, ʽ ʙʽʣʴʰʝ ʚʠʩʦʢʫ
ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʚʝʜʝʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʚʪʨʘʪ ʜʦ ʤʽʥʽʤʫʤʫ ʚ ʪʠʭ ʩʠʪʫʘʮʽ-
ʷʭ, ʢʦʣʠ ʚʪʨʘʪʠ ʥʝʤʠʥʫʯʽ. ʄʝʪʦʜ ʩʮʝʥʘʨʽʾʚ ʯʘʩʪʦ ʻ ʧʨʘʢʪʠʯʥʦ ʻʜʠʥʠʤ
ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʷʢʱʦ ʥʝ ʟʚʘʞʘʪʠ ʥʘ ʷʢʽʩʥʽ) ʧʨʠ ʚʠʚʯʝʥʥʽ
ʩʢʣʘʜʥʠʭ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʷʚʠʱ.

ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ
ʤʦʞʣʠʚʽ ʩʪʘʥʠ ʦʙôʻʢʪʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʤʝʪʦʜʠ ʧʨʦ-
ʛʥʦʟʥʦʾ ʝʢʩʪʨʘʧʦʣʷʮʽʾ, ʥʘ ʦʩʥʦʚʽ ʪʨʝʥʜʫ, ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʛʣʘʜʞʫ-
ʚʘʥʥʷ, ʢʦʚʟʥʠʭ ʩʝʨʝʜʥʽʭ ʪʘ ʽʥ. [7].

ʅʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʩʮʝʥʘʨʽʾʚ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʟʥʘ-
ʯʝʥʥʷ ʩʠʣʠ ʧʨʦʷʚʫ ),( tfW n  ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ nf  ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʷʢ ʫ ʢʦ-
ʨʦʪʢʦʩʪʨʦʢʦʚʽʡ (ʜʣʷ ʪʘʢʪʠʯʥʠʭ ʮʽʣʝʡ), ʪʘʢ ʽ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ
ʧʝʨʩʧʝʢʪʠʚʽ (ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ). ʈʦʟʨʦʙʢʘ ʢʦʞʥʦʛʦ
ʩʮʝʥʘʨʽʶ js  ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʩʠʣʠ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ nf  ʤʘ-
ʢʨʦʩʝʨʝʜʦʚʠʱʘ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ t  [12] ʽ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʠʡ
ʾʭ ʩʫʢʫʧʥʠʡ ʝʬʝʢʪ, ʘ ʪʘʢʦʞ ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʘʧʦ-
ʙʽʛʘʥʥʷ ʟʘʛʨʦʟ ʫ ʤʘʨʢʝʪʠʥʛʦʚʽʡ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʆʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʫ ʩʭʝʤʽ ʻ ʧʨʠʡʥʷʪʪʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʨʽʰʝʥʴ, ʘ
ʩʘʤʝ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʝʪʘʧʽ ʘʙʦ ʨʽʰʝʥʴ ʱʦʜʦ
ʾʾ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʟʤʽʥʠ, ʘʜʘʧʪʘʮʽʾ ʥʘ ʪʘʢʪʠʯʥʦʤʫ ʝʪʘʧʽ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟʛʽʜʥʦ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦ-
ʜʝʣʣʶ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ, ʜʦʟʚʦʣʷʪʴ:
¶ ʟ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʨʽʚʥʝʤ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʪʝʥʜʝʥʮʽʾ

ʨʦʟʚʠʪʢʫ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ;
¶ ʦʧʠʩʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʪʘ ʦʜʝʨʞʘʪʠ ʧʨʦʛʥʦʟʠ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʤʘ-

ʢʨʦʩʝʨʝʜʦʚʠʱʘ;
¶ ʦʮʽʥʠʪʠ ʩʠʣʫ ʧʨʦʷʚʫ ),,( tsfW jn  ʜʣʷ ʢʦʞʥʦʛʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʮʝʥʘʨʽʶ

js  ( Ss j Í );
¶ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʚʦ-

ʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ;
¶ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʤʘʨʢʝʪʠʥʛʦʚʫ ʩʪʨʘʪʝʛʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟ-

ʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ.
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ʆʪʞʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʩ
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʤʘʨʢʝʪʠʥ-
ʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʫʨʠʩ-
ʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʣʠ ʧʨʦʷʚʫ ʢʦʞ-
ʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʯʠʥʥʠʢʘ, ʟ ʽʥʰʦʛʦ – ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʜʦ
ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʦʤʫ ʧʨʠ ʨʦʟ-
ʨʦʙʮʽ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʭʦʜʠʪʠ ʟ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʧʦ-
ʚʠʥʥʘ ʙʫʪʠ ʦʜʥʦʯʘʩʥʦ ʤʝʥʰ ʯʫʪʣʠʚʦʶ ʜʦ ʟʤʽʥ ʟʦʚʥʽʰʥʴʦʛʦ
ʩʝʨʝʜʦʚʠʱʘ ʡ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʜʦ ʘʜʘʧʪʘʮʽʾ.

ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ
ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ,
ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʯʠʥʥʠʢʽʚ ʤʘʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʨʘʭʦʚʫʚʘ-
ʪʠ ʾʭ ʚʧʣʠʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʨʦʟʨʦʙʮʽ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ.
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ʄʦʣʦʢʦʧʨʦʜʫʢʪʦʚʠʡ ʢʦʤʧʣʝʢʩ ʋʢʨʘʾʥʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽ-
ʰʠʭ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʚ ʯʘʩʪʠʥʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ
ʪʘ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ʋʤʦʚʠ, ʚ ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʩʴʦʛʦʜʥʽ
ʩʽʣʴʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʘʥʦʾ ʛʘʣʫʟʽ, ʚʠʤʘʛʘ-
ʶʪʴ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʨʦʙʣʝʤ ʟ ʧʠʪʘʥʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ʾʭ ʜʽʷʣʴʥʦʩʪʽ
ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʽ ʢʦʦʧʝʨʘʮʽʾ. ʈʝʘʣʴʥʦʶ ʬʦʨʤʦʶ ʦʙôʻʜʥʘʥʥʷ ʩʪʘʣʠ
ʩʴʦʛʦʜʥʽ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚʽ ʭʦʣʜʠʥʛʠ, ʱʦ ʦʙôʻʜʥʫʶʪʴ ʩʠʨʦʚʠʥʥʽ, ʧʝ-
ʨʝʨʦʙʥʽ ʪʘ ʟʙʫʪʦʚʽ ʢʦʤʧʘʥʽʾ. ʉʪʚʦʨʝʥʥʷ ʭʦʣʜʠʥʛʫ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-
ʚʠʨʦʙʥʠʯʦʤʫ ʘʩʧʝʢʪʽ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʧʦʚʥʦʛʦ ʮʠʢʣʫ
ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠ-
ʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʫʢʨʽʧʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ
ʧʘʨʪʥʝʨʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ
ʧʨʦʜʫʢʮʽʾ ʪʦʱʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ
ʨʝʘʣʽʟʘʮʽʷ ʙʘʛʘʪʴʦʭ ʬʫʥʢʮʽʡ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʫʩʢʣʘʜʥʝʥʘ ʽ
ʚʠʤʘʛʘʻ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ
ʧʽʜʧʨʠʻʤʩʪʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʤʦʞʝ ʚʠʩʪʫʧʠʪʠ ʢʦʥʪʨʦʣʽʥʛ.

ʈʦʟʨʦʙʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ
ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʪʨʦʣʽʥʛʫ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ ʧʽʜʧʨʠ-
ʻʤʩʪʚ ʟʜʽʡʩʥʶʚʘʣʠ ʧʝʨʝʚʘʞʥʦ ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ, ʱʦ ʟʨʦʟʫʤʽʣʦ ʟ ʦʛʣʷʜʫ
ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʤʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʮʽʥʥʠʤʠ ʻ ʧʨʘʮʽ
ʪʘʢʠʭ ʘʚʪʦʨʽʚ, ʷʢ ɸ. ɼʘʡʣʝ, ʄ. ʂʦʫʣ, ɽ. ʄʘʡʝʨ, ʈ. ʄʘʥʥ, ɹ. ʅʽʜʣʟ,
ʍ. ʌʦʣʴʤʫʪ, ɼ. ʍʘʥ ʪʘ ʽʥ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ
ʜʦʩʣʽʜʞʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʠʪʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʽʥʛʫ ʥʘ ʚʽʪʯʠʟ-
ʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʡʤʘʻʪʴʩʷ ʽ ʨʷʜ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʨʦʩʽʡʩʴʢʠʭ ʚʯʝ-
ʥʠʭ, ʘ ʩʘʤʝ, ɺ.ɸʥʪʘʰʦʚʘ, ɸ. ɻʨʘʜʦʚʘ, ʅ. ɼʘʥʽʣʦʯʢʠʥʘ, ɸ. ʂʘʨʤʽʥʩʴ
ʢʠʡ, ɼ. ʂʦʚʘʣʝʚ, ɯ. ʅʦʚʽʢʦʚ, ʃ. ʉʫʭʘʨʻʚʘ, ʆ. ʊʝʨʝʱʝʥʢʦ, ɺ. ʊʦʣʢʘʯ,
ɻ. ʋʚʘʨʦʚʘ ʪʘ ʽʥ.

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʚ ʩʫʯʘʩʥʠʭ
ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʢʦʥʪʨʦʣʽʥʛ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ
ʚʠʛʣʷʜʽ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʽ
ʡʦʛʦ ʬʫʥʢʮʽʾ: ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ, ʦʙʣʽʢ, ʢʦʥʪʨʦʣʴ ʪʘ ʨʝʛʫʣʶ-
ʚʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʩʘʣʪʠʥʛ ʪʘ ʽʥ. ɸ
ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ

*ʉ. ʆ. ʍʘʡʣʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ɼɺʅɿ “ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʙʘʥʢʽʚʩʴʢʦʾ
ʩʧʨʘʚʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ”
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ʨʷʜʦʤ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʷʚʠʱ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʻ
ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʢʮʽʾ ʤʝʥʝʜʞ-
ʤʝʥʪʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʧʨʦʜʘʞʫ ʪʘ
ʧʨʠʙʫʪʢʫ, ʪʦ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʩʘʤʝ ʧʣʘʥʫʚʘʥʥʶ ʜʽʷ-
ʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ ʷʢ ʤʝʪʦʜʫ ʧʦʥʠʞʝʥʥʷ ʨʽʚʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ.

ʆʜʥʠʤ ʟ ʥʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʽʥʩʴ-
ʢʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽ ʚʠʩʦʢʦʾ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ
ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʨʦʟʨʦʙʢʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦ-
ʜʝʣʶʚʘʥʥʷ ʩʪʘʥʽʚ ʨʠʥʢʫ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʡʦʛʦ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.
ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʥʘʡ-
ʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʯʠʥʥʠʢʘʤʠ ʢʦʤʝʨʮʽʡʥʦʾ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ
ʧʽʜʧʨʠʻʤʩʪʚʘ, ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ, ʟ ʧʦ-
ʛʣʷʜʫ ʦʧʝʨʘʪʠʚʥʠʭ ʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝ-
ʢʩʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʙ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ:
¶ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʭʦʣʜʠʥʛʫ;
¶ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ;
¶ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʦʙʩʷʛʽʚ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ;
¶ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ʧʨʠʙʫʪʢʫ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʭʦʣ-

ʜʠʥʛʫ.
ɯʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ ʚ

ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʦʩʪʽ ʨʠʥʢʫ, ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ
ʥʴʦʤʫ ʽ ʥʘʷʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʭʦʣʜʠʥʛʫ. ʈʝ-
ʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʦʣʜʠʥʛʫ ʧʦʚʠʥʥʽ
ʜʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: ʷʢʠʡ ʦʙʩʷʛ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ
ʧʦʚʠʥʝʥ ʚʠʧʫʩʢʘʪʠ ʭʦʣʜʠʥʛ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦ-
ʛʦ ʚ ʽʩʥʫʶʯʠʭ ʫʤʦʚʘʭ ʜʦʭʦʜʫ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʟʤʦʞʝ ʧʨʘʮʶʚʘʪʠ
ʭʦʣʜʠʥʛ ʚ ʨʠʥʢʦʚʽʡ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ, ʪʦʙʪʦ ʯʠ ʥʝ ʟʙʘʥʢʨʦʪʫʻ ʚʽʥ,
ʦʜʝʨʞʫʶʯʠ ʚʘʣʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚ ʨʦʟʤʽʨʽ, ʚʽʜʧʦʚʽʜʥʦʤʫ ʡʦʛʦ ʯʘʩʪʮʽ ʩʧʽ-
ʣʴʥʦʛʦ ʨʠʥʢʫ, ʽ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʟʘʣʠʰʠʪʴʩʷ ʫ ʨʦʟʧʦʨʷ-
ʜʞʝʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʩʣʷ ʧʦʪʦʯʥʠʭ ʚʠʧʣʘʪ.

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴ-
ʥʦʩʪʽ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚʦʛʦ ʭʦʣʜʠʥʛʫ ʙʫʣʘ ʚʨʘʭʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʡʦʛʦ
ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ (ʨʠʩ. 1), ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧ-
ʥʽ ʧʨʠʧʫʱʝʥʥʷ:
¶ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʨʘʮʽʦʥʘʣʴʥʦ ʜʽʶʯʠʤ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ,
¶ ʧʨʘʮʶʻ ʥʘ ʨʠʥʢʫ ʦʙʤʝʞʝʥʦʾ ʻʤʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʚʠ-

ʨʦʙʥʠʢʘʤʠ ʦʜʥʦʪʠʧʥʠʭ ʪʦʚʘʨʽʚ;
¶ ʥʝ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʣʠʰʝ ʦʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʘ

ʦʪʞʝ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʣʽʪʠʢʫ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ;
¶ ʧʝʨʽʦʜ ʯʘʩʫ, ʚ ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʜʝʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʻ ʜʦʩʪʘʪ-

ʥʴʦ ʤʘʣʠʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʤʽʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʢʨʠʚ-
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ʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʯʠ ʟʤʽʥʘ ʮʽ-
ʥʠ ʥʘ ʩʠʨʦʚʠʥʫ.

ʈʠʩ. 1. ʉʭʝʤʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ ʭʦʣʜʠʥʛʫ:
cO  – ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ; cp  – ʪʨʘʥʩʬʝʨʪʥʘ ʮʽʥʘ ʥʘ

ʤʦʣʦʯʥʫ ʩʠʨʦʚʠʥʫ; n  – ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʽʜ-
ʧʨʠʻʤʩʪʚʦʤ; nixi ,1, Í  – ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦ  ʾ ʧʨʦʜʫʢʮʽʾ; iMP  –
ʧʨʦʛʥʦʟʥʘ ʻʤʥʽʩʪʴ ʨʠʥʢʫ ʚʽʜʥʦʩʥʦ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦ  ʾʧʨʦʜʫʢʮʽʾ; ip  – ʨʝʘʣʽʟʘʮʽʡʥʘ
ʮʽʥʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ; E  – ʧʨʠʙʫʪʦʢ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ

ʋ ʭʦʣʜʠʥʛʫ ʚʠʪʨʘʪʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ i -ʛʦ ʤʦ-
ʣʦʢʦʧʨʦʜʫʢʪʫ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʠʨʦʚʠʥʠ, ʪʦʙʪʦ
ʤʦʣʦʢʘ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʙʫʪʫ ʚʞʝ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ:

niCCCC S
i

P
i

B
ii ,1, =++= , (1)

ʜʝ n  – ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʽʜ-
ʧʨʠʻʤʩʪʚʦʤ;

iC  – ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ i -ʾ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ;
S
i

P
i

B
i CCC ,,  – ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʦʚʠʥʠ, ʧʝʨʝʨʦʙʢʠ ʪʘ

ʟʙʫʪʫ ʚʽʜʧʦʚʽʜʥʦ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ i -ʾ ʛʦʪʦʚʦʾ ʧʨʦ-
ʜʫʢʮʽʾ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʪʨʘʪʠ ʩʠʨʦʚʠʥʥʠʭ, ʧʝʨʝʨʦʙʥʠʭ ʪʘ ʟʙʫʪʦʚʠʭ ʢʦʤ-
ʧʘʥʽʡ ʚ ʦʙʤʝʞʝʥʦʤʫ ʧʝʨʽʦʜʽ ʯʘʩʫ ʻ ʥʝʟʤʽʥʥʠʤʠ ʽ ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ

ik1 , ik2  ʽ ik3  ʯʘʩʪʢʠ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʭʦʣʜʠʥʛʫ ʥʘ i -ʪʫ ʧʨʦʜʫʢʮʽʶ, ʧʨʠ-
ʯʦʤʫ

1321 =++ iii kkk . (2)
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ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʣʦʢʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪ-
ʚʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʠ ʚʠʪʨʘʪ ʤʦʣʦʯʥʦʾ
ʩʠʨʦʚʠʥʠ ʥʘ ʜʘʥʫ ʧʨʦʜʫʢʮʽʶ ʽʘ , ʽ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ix , ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ,
ʜʦʨʽʚʥʶʻ ʚʽʜʧʦʚʽʜʥʦ iic xap ÖÖ . ʆʪʞʝ,

iicii
i xapxCk ÖÖ=ÖÖ1 , (3)

i
iic

ii k
xap

xC
1

ÖÖ
=Ö (4)

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦ-
ʚʘʥʠʡ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ

ää ÖÖ
+=Ö+=

i
i

iic

i
ii k

xap
PxCPI

1

, (5)

ʟʚʽʜʢʠ

Xi
i

iic

k
xap

IP max
1

­
ÖÖ

-= ä , (6)

ʜʝ P  – ʦʧʝʨʘʮʽʡʥʠʡ ʧʨʠʙʫʪʦʢ (ʚʘʣʦʚʘ ʤʘʨʞʘ) ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʚʠʟʥʘ-
ʯʝʥʦʛʦ ʥʘʙʦʨʫ ʧʨʦʜʫʢʮʽʾ;

I  – ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ;
ix  – ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʫ ʥʘʪʫʨʘ-

ʣʴʥʠʭ ʦʜʠʥʠʮʷʭ;
cp  – ʟʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ;

ʽʘ  – ʥʦʨʤʘ ʚʠʪʨʘʪ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ-ʛʦ ʚʠʜʫ
ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ.

ɼʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ

ä Ö=
i

ii pxI , (7)

ʜʝ ip  – ʨʝʘʣʽʟʘʮʽʡʥʘ ʮʽʥʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ.

ʊʦʜʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ

Xi
i

ic
ii k

appxP max
1

­öö
÷

õ
ææ
ç

å Ö-Ö=ä . (8)

ʇʨʦʙʣʝʤʘ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘ ʨʠʥʢʫ
ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʷʢʘ ʚʞʝ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʛʘʜʫʚʘʣʘʩʷ ʚ ʨʦʙʦʪʽ; – ʮʝ
ʥʝʩʪʘʙʽʣʴʥʘ ʟʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʥʘ ʤʦʣʦʢʦ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʧʨʠ ʥʝʟʤʽʥʥʦ-
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ʤʫ ʨʽʚʥʽ ʨʝʘʣʽʟʘʮʽʡʥʦʾ ʮʽʥʠ ʥʘ ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʮʽʶ ʯʘʩʪʢʠ ʚʠʪʨʘʪ ʥʘ
ʚʠʨʦʙʥʠʮʪʚʦ, ʧʝʨʝʨʦʙʢʫ ʪʘ ʟʙʫʪ ʧʨʦʜʫʢʮʽʾ ʙʫʜʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ. ɺ ʤʝ-
ʞʘʭ ʭʦʣʜʠʥʛʫ ʪʨʘʥʩʬʝʨʪʥʘ ʮʽʥʘ ʥʘ ʤʦʣʦʯʥʫ ʩʠʨʦʚʠʥʫ ʤʦʞʝ ʟʤʽʥʶʚʘ-
ʪʠʩʷ ʣʠʰʝ ʚ ʨʘʤʢʘʭ ʫʢʣʘʜʝʥʠʭ ʜʦʛʦʚʦʨʽʚ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ-
ʫʯʘʩʥʠʢʘʤʠ.

ʈʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ ʟʤʽʥʠ ʮʽʥʠ ʥʘ ʤʦʣʦʯʥʫ ʩʠʨʦʚʠʥʫ (ʥʘʧʨʠʢʣʘʜ,
ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ) ʥʘ ʬʽʥʘʥʩʦʚʦ-
ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʭʦʣʜʠʥʛʫ.

ʗʢʱʦ ʩʦʙʽʚʘʨʪʽʩʪʴ 1 ʣ ʤʦʣʦʢʘ ʟʤʽʥʠʪʴʩʷ ʥʘ cpD , ʪʦ ʚʽʜʧʦʚʽʜʥʦ, ʷʢ
ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʟʤʽʥʠʪʴʩʷ ʽ ʯʘʩʪʢʘ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʠʨʦ-
ʚʠʥʠ ʫ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʭʦʣʜʠʥʛʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦ-
ʯʥʦʾ ʧʨʦʜʫʢʮʽʾ.
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ʘ ʦʪʞʝ, ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ
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ɺʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʟʤʽʥʠʪʴʩʷ ʽ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʪʦʚʘʨʫ, ʱʦ
ʧʦʚʠʥʝʥ ʚʠʧʫʩʢʘʪʠʩʷ

( )
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IP max
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ÖÖD+
-= ä . (14)
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ɼʦ ʪʦʛʦ ʞ, ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʦʙʤʝʞʝʥʴ ʥʘ ʦʙʩʷʛ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦ-
ʜʫʢʮʽʾ – ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ, ʬʽʥʘʥʩʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʻʤʥʽʩʪʴ ʨʠʥ-
ʢʫ ʚʽʜʥʦʩʥʦ ʧʨʦʜʫʢʮʽʾ ʚʠʟʥʘʯʝʥʦʛʦ ʚʠʨʦʙʥʠʢʘ.

ɺʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʚ
ʜʚʦʭ ʚʠʜʘʭ. ʇʦ-ʧʝʨʰʝ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫ-
ʢʮʽʾ, ʦʙʤʝʞʝʥʫ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʤʦʣʦʢʘ, ʱʦ ʚʠʟʥʘ-
ʯʘʻʪʴʩʷ ʷʢ ʧʦʪʫʞʥʽʩʪʶ ʩʘʤʦʛʦ ʧʝʨʝʨʦʙʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʘʢʽ ʽ
ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʦʙʩʷʛʦʤ ʟʘʢʫʧʽʚʣʽ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʚʠʨʦ-
ʙʥʠʯʠʭ ʢʦʤʧʘʥʽʡ. ʇʦ-ʜʨʫʛʝ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʦʙʤʝʞʝʥʫ ʚʠʨʦʙʥʠʯʫ
ʧʦʪʫʞʥʽʩʪʴ ʧʦ ʢʦʞʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ.

ɿʘʟʥʘʯʝʥʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫ-
ʧʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ

{ }iii MPVPx ;min¢ , (15)

cii Oxa ¢Ö , (16)

ʜʝ iVP  – ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ;
iMP  – ʧʨʦʛʥʦʟʥʘ ʻʤʥʽʩʪʴ ʨʠʥʢʫ ʚʽʜʥʦʩʥʦ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦ-

ʜʫʢʮʽʾ;
cO  – ʤʦʞʣʠʚʠʡ ʦʙʩʷʛ ʧʝʨʝʨʦʙʢʠ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ.

ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ, ʢʦʥʪʨʦʣʝʨʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʤʽʥʽʤʘʣʴʥʦ
ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʙʠ ʟʘʜʦʚʦʣʴʥʠʚ ʧʦʪʨʝʙʠ ʧʦ-
ʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʽ ʥʝ ʜʘʚ ʚʪʨʘʪʠʪʠ ʧʦʟʠʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ ʧʦ
ʧʝʚʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ-
ʙʝʟʧʝʯʠʚ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʨʦʙʥʠʮʪʚʘ.

ii mxx ² , (17)

ʜʝ imx  – ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʚʠʧʫʩʢʫ i -ʾ ʧʨʦʜʫʢʮʽʾ.

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʠʡ
ʚʠʟʥʘʯʝʥʠʡ ʦʙʩʷʛ ʢʘʧʽʪʘʣʫ. ʆʩʢʽʣʴʢʠ ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʫ ʜʦ
ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʧʦʩʪʽʡʥʝ (ʚ ʤʝʞʘʭ ʬʽʢʩʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʠʟʥʘʯʝ-
ʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ), ʡʦʛʦ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʦʤ ʽʥʪʝʥ-
ʩʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʫ. ɿʚʽʜʩʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʦʙʩʷʛ
ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʧʦʟʠʮʽʾ ʬʽʥʘʥʩʦʚʦʾ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ:

( )DbShgCx ii +Ö¢Ö -1 , (18)

ʜʝ g  – ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʫ;
Sh  – ʚʣʘʩʥʠʡ ʢʘʧʽʪʘʣ ʧʽʜʧʨʠʻʤʩʪʚʘ;
Db  – ʦʙʩʷʛ ʟʘʧʦʟʠʯʝʥʦʛʦ ʢʘʧʽʪʘʣʫ.

ʆʜʥʘʢ ʦʙʩʷʛ ʢʘʧʽʪʘʣʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʧʦʟʠʯʝʥʠʡ, ʪʘʢʦʞ ʥʝ ʻ
ʙʝʟʤʝʞʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʦʙʤʝʞʫʻʪʴʩʷ ʨʽʚʥʝʤ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ:
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ShlDb Ö¢¢0 , (19)
ʜʝ l  – ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʦʙʤʝʞʫʻ ʦʙʩʷʛ ʧʦʟʠʢʠ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʧʦʟʠʢʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ
ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ

ý
ü
û

í
ì
ë

ý
ü
û

í
ì
ë

-ÖÖÖ= ä ShCxShluDb
i

iiDb ,min,0max (20)

ʜʝ Dbu  – ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʣʽʪʠʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ʱʦʜʦ ʧʦ-
ʟʠʢ (0 – ʢʘʧʽʪʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʚʣʘʩʥʠʡ, 1 – ʢʘʧʽʪʘʣ
ʟʘʧʦʟʠʯʫʻʪʴʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʤʫ ʦʙʩʷʟʽ).

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʝʨʥʝʥʥʷ ʧʦʟʠʢʠ ʪʘ ʚʽʜʩʦʪʢʽʚ ʧʦ
ʥʴʦʤʫ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ

Xi
i

ic
ii Dbb

k
appxP max

1

­Ö-öö
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õ
ææ
ç

å Ö-Ö=ä (21)

ʜʝ b  – ʩʪʘʚʢʘ ʚʽʜʩʦʪʢʘ ʧʦ ʧʦʟʠʮʽ ( 10 ¢¢ b ).

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʧʦʚʠʥʝʥ ʚʨʘʭʦ-
ʚʫʚʘʪʠ ʢʦʥʪʨʦʣʝʨ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, – ʮʝ ʧʦʧʠʪ ʥʘ
ʧʨʦʜʫʢʮʽʶ ʪʘ ʮʽʥʘ ʥʘ ʧʨʦʜʫʢʮʽʶ. ʋ ʤʦʤʝʥʪ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ
ʧʦʢʘʟʥʠʢʽʚ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʝʨʽʦʜʽ ʮʽ ʚʝʣʠʯʠʥʠ ʥʝʚʽʜʦʤʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ
ʪʽʣʴʢʠ ʦʮʽʥʝʥʽ ʟ ʙʽʣʴʰʠʤ ʘʙʦ ʤʝʥʰʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʤʘ-
ʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʩʫʙôʻʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʴ ʢʝʨʽʚʥʠʮʪʚʘ ʧʽʜ-
ʧʨʠʻʤʩʪʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʙʫʜʝ ʚʢʣʶʯʘʪʠ ʜʚʽ
ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ – ʻʤʥʽʩʪʴ ʨʠʥʢʫ ʱʦʜʦ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ
ʮʽʥʫ ʥʘ ʜʘʥʫ ʧʨʦʜʫʢʮʽʶ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʨʠʥʢʫ ʫ ʚʠʟʥʘʯʝʥʠʡ ʧʝ-
ʨʽʦʜ ʯʘʩʫ.

ɭʤʥʽʩʪʴ ʨʠʥʢʫ ʱʦʜʦ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽ-ʛʦ ʚʠʜʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ
ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʝʛʨʝʩʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ:

iiii
i ttMP 0321 )( P+ÖP+ÖP+P= m , (22)

ʘ ʮʽʥʘ ʥʘ ʜʘʥʠʡ ʚʠʜ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ
( ) [ ]Ttptptppp iiii

i ,1,0321 Í+Ö+Ö+= e (23)
ʜʝ ii

21 ,PP  ʪʘ ii pp 21 ,  – ʦʮʽʥʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʡ, ʧʦʙʫʜʦʚʘ-
ʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ;

i
3P , ip3  – ʩʪʘʥʜʘʨʪʥʽ ʧʦʭʠʙʢʠ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ

ʟʤʽʥʥʠʭ;
( )tm , ( )te  – ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʥʦʨʤʘʣʴʥʦ

ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʝʣʠʯʠʥ;
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[ ]T,1  –  ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʥʘ ʷʢʦʤʫ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ;
t  –  ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ;

i
0P , ip0  – ʟʤʽʥʘ ʧʦʧʠʪʫ ʪʘ ʟʤʽʥʘ ʮʽʥʠ ʥʘ ʧʨʦʜʫʢʮʽʶ ʚʽʜʧʦʚʽʜʥʦ, ʷʢʽ

ʥʝ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʨʠʥʢʫ (ʟʘ ʚʽʜʩʫʪʥʦʩ-
ʪʽ ʜʘʥʠʭ ʧʨʦ ʪʘʢʽ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ).

ʊʦʤʫ ʦʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʨʦʟʨʦʙʣʝʥʦʾ ʽʤʽʪʘʮʽʡ-
ʥʦʾ ʤʦʜʝʣʽ ʻ ʨʦʟʤʽʨ ʨʠʥʢʦʚʦʾ ʯʘʩʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʚʠʜʘʤ ʧʨʦʜʫʢʮʽʾ
ʪʘ ʮʽʥʠ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʧʨʦʜʫʢʮʽʶ ʟʘ ʜʝʢʽʣʴʢʘ ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʽʦʜʽʚ.

ʆʜʥʠʤ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʤʝʥʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦ-
ʜʫʢʮʽʾ ʻ ʤʽʥʽʤʽʟʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʥʝʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝ-
ʯʫʚʘʪʠʩʷ ʜʦʪʨʠʤʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʛʘ. ʎʝ ʧʦʷʩʥʶʻ ʧʦʪʨʝʙʫ
ʧʦʙʫʜʦʚʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʘʪʨʠʮʽ V , ʷʢʘ ʙ ʦʧʠʩʫʚʘʣʘ ʦʩʥʦʚʥʽ ʚʟʘʻʤʦ-
ʟʚôʷʟʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ:

1 ... j … n
1 0 0 0 0 0
… ... 0 0 0 0
i  vi1 ... 0 0 0

… ... ... ... 0 0
n  vn1 ... vnj ... 0

ʜʝ n – ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ;
vij – ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʘ ʯʘʩʪʢʘ ʚʠʛʦʪʦʚʣʝʥʥʷ j-ʾ ʧʨʦʜʫʢʮʽʾ ʧʦ

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ i-ʾ ʧʨʦʜʫʢʮʽʾ, ʪʦʙʪʦ
ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ

jiji xvx Ö² . (24)

ʇʨʠ ʮʴʦʤʫ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʘʪʨʠʮʽ ʚʨʘʭʦʚʫʶʪʴʩʷ
ʜʝʢʽʣʴʢʘ ʧʨʠʥʮʠʧʽʚ. ʇʦ-ʧʝʨʰʝ, i -ʪʘ ʧʨʦʜʫʢʮʽʷ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʫ
ʚʠʧʫʩʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ j -ʶ, ʪʦʙʪʦ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠʩʷ ʥʘʚʽʪʴ ʟʘ ʥʫʣʴʦ-
ʚʠʡ ʚʠʧʫʩʢ ʦʩʪʘʥʥʴʦʾ, ʭʦʯʘ ʮʝ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩ-
ʪʽ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ 0=ijv  – ʧʨʦʜʫʢʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʝ ʧʦʚôʷʟʘʥʘ ʘʙʦ
ʟʚôʷʟʢʠ ʚʞʝ ʚʨʘʭʦʚʘʥʽ ʚ ʽʥʰʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. ʇʦ-ʜʨʫʛʝ, ʷʢʱʦ ʚʠ-
ʧʫʩʢ i -ʾ ʧʨʦʜʫʢʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʧʫʩʢ ʥʝ ʦʜʥʽʻʾ, ʘ ʜʝʢʽ-
ʣʴʢʦʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ, ʪʦ ʚ ʤʘʪʨʠʮʶ ʟʘʥʦʩʠʪʴʩʷ ʣʠʰʝ ʤʘʢʩʠʤʘʣʴʥʠʡ
ʧʦʢʘʟʥʠʢ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʧʨʠʥʮʠʧʫ ʤʘʪʨʠʮʶ ʤʦʞʥʘ ʧʨʦ-
ʥʦʨʤʫʚʘʪʠ ʟʘ ʧʨʘʚʠʣʦʤ:

[ ]
{ }

[ ]
{ }îí

î
ì
ë

=

¸
=

Í

Í

,max,

,max,0

,1

,1

ijkj
nk

ij

ijkj
nk

ij vvʷʢʱʦv

vvʷʢʱʦ
v (25)
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ɿʘ ʚʠʟʥʘʯʝʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʤʘʪʨʠʮʝʶ ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʥʝ-
ʨʽʚʥʦʩʪʝʡ, ʷʢʘ ʪʘʢʦʞ ʚʠʩʪʫʧʘʻ ʷʢ ʦʙʤʝʞʝʥʥʷ ʜʦ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ:

( )TT VXX Ö² . (26)

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʚʠʢʣʘʜʢʠ, ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟʘʜʘʯʫ
ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ *X ,  ʷʢʠʡ ʙʠ ʟʘ-
ʙʝʟʧʝʯʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʧʨʠ ʥʘʷʚʥʠʭ ʫʤʦʚʘʭ ʜʦʭʽʜ ʭʦʣʜʠʥʛʫ

{ }

( )

( ) .

,,min,0max

,

,;min
,

,

;,1,max

1

1

TT

i
iiDb

ii

iii

ii

cii

Xi
i

ic
ii

VXX

ShCxShluDb

DbShgCx

MPVPx
mxx

Oxa

niDbb
k

ap
pxP

Ö²

ý
ü
û

í
ì
ë

ý
ü
û

í
ì
ë

-ÖÖÖ=

+Ö¢Ö

¢
²
¢Ö

=­Ö-öö
÷

õ
ææ
ç

å Ö
-Ö=

ä

ä

-

(27)

ɿʥʘʶʯʠ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʧʨʦʨʘʭʫ-
ʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʙʫʪʢʠ ʪʘ ʟʙʠʪʢʠ ʭʦʣʜʠʥʛʫ ʚʽʜ ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ

( ) ( ){ }TxZPE -Ö-= 1,0max , (28)
{ }PZU -= ,0max (29)

ʜʝ E  ʪʘ U  – ʧʨʠʙʫʪʦʢ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʙʠʪʦʢ ʚʽʜʧʦʚʽʜʥʦ;
Z – ʧʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʢʦʤʧʘʥʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʽ ʘʤʦʨʪʠʟʘʮʽʡʥʽ

ʚʽʜʨʘʭʫʚʘʥʥʷ;
Tx – ʩʪʘʚʢʘ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ.

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʜʽʷʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ
ʻ ʨʦʟʧʦʜʽʣ ʦʪʨʠʤʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʤʽʞ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ.
ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʧʦʜʽʣʷʪʠ ʧʨʠʙʫʪʦʢ ʚʽʜʧʦʚʽʜ-
ʥʦ ʜʦ ʯʘʩʪʢʠ ʧʦʥʝʩʝʥʠʭ ʚʠʪʨʘʪ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʝʚʥʦʛʦ ʦʙʩʷʛʫ ʧʨʦ-
ʜʫʢʮʽʾ, ʪʦʙʪʦ

,,,
321

E
xC

xCk
EE

xC

xCk
EE

xC

xCk
E

i
ii

i
ii

i

S

i
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i
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i
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i

B Ö
Ö
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 (30)

ʜʝ SPB EEE ,,  – ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʙʫʪʦʢ ʩʠʨʦʚʠʥʥʠʭ, ʧʝʨʝʨʦʙʥʠʭ ʪʘ
ʟʙʫʪʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ.



153

ʍʦʯʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʢʝʨʽʚʥʠʮʪʚʦ ʭʦʣʜʠʥʛʫ ʤʦʞʝ ʧʨʠʡʥʷʪʠ
ʨʽʰʝʥʥʷ ʧʨʦ ʜʦʜʘʪʢʦʚʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ. ʅʘʧʨʠʢʣʘʜ,
ʷʢʱʦ ʽʥʚʝʩʪʠʮʽʾ ʚ ʦʢʨʝʤʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ
ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ ʚ ʮʽʣʦʤʫ ʘʙʦ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʨʠʥ-
ʢʦʚʫ ʚʘʨʪʽʩʪʴ.

ɿʙʠʪʢʠ ʭʦʣʜʠʥʛʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʪʦʙʪʦ ʪʘ-
ʢʦʞ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʢʠ ʧʦʥʝʩʝʥʠʭ ʚʠʪʨʘʪ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʝʚʥʦʛʦ
ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ.

ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʦʶ ʜʽ-
ʷʣʴʥʽʩʪʶ ʭʦʣʜʠʥʛʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.

ʈʠʩ. 2. ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ
ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʭʦʣʜʠʥʛʫ

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʠ, ʚʽʜʧʫʩʢʥʽ ʮʽʥʠ ʪʘ ʘʩʦʨʪʠʤʝʥʪ ʤʦʣʦ-
ʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ɺɸʊ „ʉʫʤʩʴʢʠʡ ʤʦʣʦʯʥʠʡ ʟʘʚʦʜ” ɼʇ „ɸʨʦʤʘʪ” ʙʫʣʘ
ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʫʨʘʭʫʚʘʥ-
ʥʷʤ ʪʦʛʦ, ʱʦ ʩʝʨʝʜʥʷ ʟʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʚ 2006 ʨʦʮʽ ʥʘ ʤʦʣʦʯʥʫ ʩʠʨʦ-
ʚʠʥʫ (ʤʦʣʦʢʦ 3,4 % ʞʠʨʥʦʩʪʽ) ʩʢʣʘʜʘʣʘ 0,70 ʛʨʥ./ʣ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ
ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʥʦʨʤʽ 1,20 ʛʨʥ./ʣ.

ʈʦʟʨʘʭʦʚʘʥʽ ʦʧʪʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʘ ʡʦʛʦ ʧʠ-
ʪʦʤʘ ʚʘʛʘ ʚ ʩʪʨʫʢʪʫʨʽ ʜʦʭʦʜʫ ʭʦʣʜʠʥʛʫ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 3. ʗʢ ʚʠʜʥʦ,
ʥʘʡʙʽʣʴʰʫ ʚʘʛʫ ʫ ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʶʪʴ ʤʦʣʦʢʦ,
ʢʝʬʽʨ ʪʘ ʩʠʨʢʠ ʛʣʘʟʫʨʦʚʘʥʽ, ʦʜʥʘʢ ʥʘʡʙʽʣʴʰʘ ʚʘʛʘ ʚ ʩʪʨʫʢʪʫʨʽ ʜʦʭʦʜʫ ʭʦ-
ʣʜʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʨʘʤʠ ʤôʷʢʠʤʠ ʪʘ ʩʠʨʢʘʤʠ ʛʣʘʟʫʨʦʚʘʥʠʤʠ.

ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ

ʚʠʧʫʩʢʫ ʟʘ ʚʠʜʘʤʠ
ʧʨʦʜʫʢʮʽʾ

ɯʤʽʪʘʮʽʡʥʝ
ʤʦʜʝʣʶʚʘʥʥʷ
ʚʠʨʦʙʥʠʯʦʛʦ

ʧʨʦʮʝʩʫ

ʈʦʟʨʘʭʫʥʦʢ
ʬʽʥʘʥʩʦʚʠʭ
ʨʝʟʫʣʴʪʘʪʽʚ
ʜʽʷʣʴʥʦʩʪʽ

ʧʽʜʧʨʠʻʤʩʪʚʘ

ʌʦʨʤʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ
ʱʦʜʦ ʚʠʧʫʩʢʫ ʥʘ ʦʩʥʦʚʽ
ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʘʪʨʠʮʽ

ɺʠʙʽʨ ʩʪʨʘʪʝʛʽʾ
ʚʽʜʥʦʩʥʦ ʟʘʧʦʟʠʯʝʥʥʷ

ʢʘʧʽʪʘʣʫ

ʈʦʟʨʘʭʫʥʦʢ ʨʠʥʢʦʚʠʭ
ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ɻʝʥʝʨʘʮʽʷ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ

ʈʦʟʧʦʜʽʣ
ʧʨʠʙʫʪʢʫ ʤʽʞ
ʩʪʨʫʢʪʫʨʥʠʤʠ
ʧʽʜʨʦʟʜʽʣʘʤʠ

ʭʦʣʜʠʥʛʫ

ʈʦʟʨʘʭʫʥʦʢ ʧʠʪʦʤʦʾ ʚʘʛʠ
ʚʠʪʨʘʪ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ

x, m
MPi, pi k1i, k2i, k3i

V

u, Db
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P, E, U

xi*

k1i, k2i, k3i
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ʇʠʪʦʤʘ ʚʘʛʘ ʚ ʩʪʨʫʢʪʫʨ  ̔ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, % ʇʠʪʦʤʘ ʚʘʛʘ ʚ ʩʪʨʫʢʪʫʨʽ ʜʦʭʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, %

ʈʠʩ. 3. ʆʧʪʠʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ
ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʭʦʣʜʠʥʛʫ ʥʘ 2007 ʨʽʢ

ʈʝʟʫʣʴʪʘʪʠ ʽʤʽʪʘʮʽʾ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ
ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ
ʡʦʛʦ ʘʩʦʨʪʠʤʝʥʪʥʫ ʧʦʣʽʪʠʢʫ ʽ ʬʽʥʘʥʩʦʚʫ ʩʪʨʘʪʝʛʽʶ ʪʘ ʦʮʽʥʠʪʠ ʦʪʨʠʤʘ-
ʥʽ ʧʨʠ ʮʴʦʤʫ ʬʽʥʘʥʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ,
ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʭʦʣ-
ʜʠʥʛʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʢʠ ʡʦʛʦ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ ʚ ʟʘʛʘʣʴʥʠʭ ʟʤʽʥ-
ʥʠʭ ʚʠʪʨʘʪʘʭ ʭʦʣʜʠʥʛʫ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʷ 1
ʈʦʟʧʦʜʽʣ ʧʨʠʙʫʪʢʫ ʭʦʣʜʠʥʛʫ ʟʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ

ʉʧʠʨʧʝʾʤ ʨʩʡʚʬʫʣʬ ʠʙ ʨʾʝʩʧʠʝʾʤʙʥʡ, ʫʡʪ. ʜʩʦ.
ʊʫʩʬʣʫʬʩʦʾ ʨʾʝʩʧʠʝʾʤʡ

ʮʧʤʝʡʦʜʬ

ʐʙʪʫʣʙ ʠʥʾʦʦʡʮ
ʛʡʫʩʙʫ ʨʾʝʩʧʠ-
ʝʾʤʬ ʛ ʪʧʚʾʛʙʩ-
ʫʧʪʫʾ ʨʩʧʝʬʣʯʾʿ

ʝʧ ʛʨʩʧʛʙʝʟʞʦʦʸ
ʪʡʪʫʞʥʡ

ʨʾʪʤʸ ʛʨʩʧʛʙʝʟʞʦʦʸ
ʪʡʪʫʞʥʡ

ʉʠʨʦʚʠʥʥʽ ʢʦʤʧʘʥʽʾ 0,39 5244,56 6294,17

ʇʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 0,56 5277,92 9112,14

ɿʙʫʪʦʚʽ ʢʦʤʧʘʥʽʾ 0,05 659,08 810,86

ɺʩʴʦʛʦ 1 11181,55 16217,17
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ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʥʘʯʥʠʡ
ʝʬʝʢʪ, ʷʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 1, ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʬʽ-
ʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʭʦʣʜʠʥʛʫ ʷʢ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʦʥ-
ʪʨʦʣʽʥʛʫ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʭʦʜʽ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ
ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʙʽʣʴʰ
ʧʦʚʥʦʛʦ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʧʨʦ ʭʽʜ ʚʠʨʦʙʥʠ-
ʯʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʧʨʦ ʨʦʟʚʠʪʦʢ ʨʠʥʢʦʚʦʾ ʢʦʥôʶʥʢʪʫʨʠ, ʧʽʜʚʠʱʝʥʥʷ
ʨʽʚʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʨʦʙʦʪʠ ʘʧʘʨʘʪʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥ.

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ, ʧʦ-ʧʝʨʰʝ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʜʽʷʣʴ-
ʥʦʩʪʽ ʭʦʣʜʠʥʛʫ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʦʩʪʽ ʨʠʥʢʫ,
ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʥʴʦʤʫ ʽ ʥʘʷʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ
ʭʦʣʜʠʥʛʫ. ʇʦ-ʜʨʫʛʝ, ʽʤʽʪʫʚʘʪʠ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʭʦ-
ʣʜʠʥʛʫ, ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʡʦʛʦ ʘʩʦʨʪʠʤʝʥʪʥʫ ʧʦʣʽʪʠʢʫ, ʬʽʥʘʥʩʦ-
ʚʫ ʩʪʨʘʪʝʛʽʶ, ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʦʟʠʢʦʚʠʭ ʟʘʩʦʙʽʚ
ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʨʦʙʥʠʯʠʭ ʦʙʤʝʞʝʥʴ ʽ ʤʦʞʣʠʚʠʭ ʢʦʣʠʚʘʥʴ ʧʦʧʠʪʫ ʪʘ ʮʽ-
ʥʠ ʥʘ ʧʨʦʜʫʢʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʮʴʦʤʫ
ʬʽʥʘʥʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʘʩʣʽʜʢʠ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ,
ʟ ʧʦʛʣʷʜʫ ʦʧʝʨʘʪʠʚʥʠʭ ʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʧʨʠ ʧʣʘʥʫ-
ʚʘʥʥʽ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʩʪʝʤʠ ʭʦʣʜʠʥʛʫ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ
ʨʽʚʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʯʥʽʩʪʶ
ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʠʚʰʠ ʧʽʜʚʠ-
ʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ.

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ
1. ʂʦʥʪʨʦʣʣʠʥʛ ʚ ʙʠʟʥʝʩʝ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝ-
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ʃʶʙʘʷ ʮʝʣʝʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʧʨʠʥʷʪʠʝʤ
ʨʝʰʝʥʠʡ, ʧʦʵʪʦʤʫ ʠʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʠ ʩʪʨʫʢ-
ʪʫʨʝ ʧʨʦʙʣʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʥʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ
ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʡ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʡ
ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʩʚʷʟʳʚʘʪʴ, ʧʨʝʞʜʝ
ʚʩʝʛʦ, ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʝ ʠʤʝʶʱʠʭ ʷʚʥʳʭ
ʧʝʨʝʩʝʯʝʥʠʡ ʚ ʠʭ ʬʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʥʘʧʦʣ-
ʥʝʥʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʦʙʟʦʨ ʪʘʢʠʭ ʟʘʜʘʯ ʩʦʜʝʨʞʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ
[1]. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʩʪʨʦʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʪʝʦ-
ʨʠʶ, ʧʨʠʤʝʥʠʤʫʶ ʢ ʣʶʙʳʤ ʟʘʜʘʯʘʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚʨʷʜ ʣʠ ʚʦʟ-
ʤʦʞʥʦ [2, 3].

ʇʦʵʪʦʤʫ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʪʝʭ ʟʘʜʘʯ, ʚ
ʢʦʪʦʨʳʭ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝ-
ʰʝʥʠʷ (ʃʇʈ), ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʥʷ-
ʪʠʷ ʨʝʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ, ʠ ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʘʨʘʣʣʝʣʴʥʦ,
ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.

ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʛʨʫʧʧʳ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʝ (ʃʇʈ), ʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʥʠʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʡ,

*ɸ. ɺ. ʄʠʣʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘ-
ʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ
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ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɸʚʪʦʨʦʤ
ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʙʲʝʜʠʥʠʪʴ ʢʣʘʩ-
ʩʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʧʦʜʭʦʜʘʤʠ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧ-
ʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ
ʧʦʜʭʦʜ ʦʧʨʝʜʝʣʷʶʪ ʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:
1) ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʩʪʴ ʧʦʜʭʦʜʘ,
2) ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʨʝʰʝʥʠʷ

ʣʶʙʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʠ ʦʪʢʨʳʪʦʩʪʴ, ʦʟʥʘʯʘʶʱʘʷ, ʯʪʦ
ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʣʠʰʴ ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ
ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʫʢ-
ʪʫʨʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʙʣʝʤʳ
ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʥʠ-
ʢʘʢʦʝ ʠʟ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʝ, ʥʝ ʠʤʝʝʪ ʧʦʣʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ
ʝʤʫ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. ʊʦʯʥʝʝ, ʢʘʞʜʳʡ ʘʛʝʥʪ ʟʥʘʝʪ ʦ ʜʝʡʩʪʚʠʷʭ ʦʪʜʝʣʴ-
ʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥ ʷʚʣʷʝʪʩʷ “ʝʢʩʧʝʨʪʦʤ”. ʆʥ ʥʠʯʝʛʦ ʥʝ
ʟʥʘʝʪ ʦ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʚʥʝ ʩʚʦʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʦʮʝʥʢʘ
ʚʦʟʜʝʡʩʪʚʠʷ ʝʛʦ ʨʝʰʝʥʠʡ ʥʘ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʥʠʷ ʚʥʝ-
ʰʥʠʭ ʨʝʰʝʥʠʡ ʥʘ ʝʛʦ ʢʦʥʢʨʝʪʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʫʯʝʥʘ
ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʪʘʢʠʤʠ ʞʝ ʢʘʢ ʠ ʦʥ ʘʛʝʥʪʘʤʠ.
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʘʩʧʨʝʜʝ-
ʣʝʥ ʩʨʝʜʠ ʃʇʈ, ʘ ʢʦʦʨʜʠʥʘʮʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʜʝʡʩʪʚʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ
ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʝʜʣʘʛʘʝ-
ʤʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘ-
ʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʨʝʩʫʨʩʦʚ
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.

1. ʇʨʠʥʮʠʧʳ ʧʦʜʭʦʜʘ
ʏʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʤʥʦʛʠʭ ʠʥʪʝʨʝʩʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʠʠ ʧʨʠʥʷ-

ʪʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʯʝ-
ʪʳʨʝ ʛʣʘʚʥʳʝ ʢʦʥʮʝʧʮʠʠ:
1) ʤʘʨʢʦʚʩʢʦʝ ʧʦʥʷʪʠʝ ʩʦʩʪʦʷʥʠʷ;
2) ʟʘʢʦʥ ɹʘʡʝʩʘ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ;
3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʠʥʜʝʢʩʘ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ;
4) ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ.

ʂʦʛʜʘ ʵʪʠ ʢʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʨʫʧʧʦʚʳʭ ʃʇʈ (ʤʥʦʞʝʩ-
ʪʚʘ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʝ), ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ.
ʂʘʞʜʳʡ ʘʛʝʥʪ ʤʦʞʝʪ ʚʳʯʠʩʣʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ
ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʘ, ʥʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʟʥʘ-
ʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ,
ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʣʶʙʦʛʦ ʘʛʝʥʪʘ ʧʦʣʫʯʠʪʴ ʤʦʜʝʣʠ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ
(ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʘʤʷʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʬʦʨʤʝ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪ-
ʥʦʩʪʝʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ), ʯʪʦʙʳ ʪʝ ʜʨʫʛʠʝ
ʘʛʝʥʪʳ ʦʙʣʘʜʘʣʠ ʙʳ ʤʦʜʝʣʷʤʠ ʧʝʨʚʳʭ (ʠ ʤʦʜʝʣʷʤʠ ʠʭ ʤʦʜʝʣʝʡ), ʠ ʪ.ʜ.
ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ
ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʳʯʥʦ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʦʡ.

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʦ-
ʣʥʦʪʳ ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʥʘʥʠʡ, ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʘ-
ʞʜʦʤʫ ʘʛʝʥʪʫ ʪʦʣʴʢʦ ʤʦʜʝʣʠ ʯʘʩʪʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʦʷʥʠʡ ʠ
ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ ʜʠʥʘʤʠʢʠ. ʆʜʥʘʢʦ, ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʩʝʤʠ
ʘʛʝʥʪʘʤʠ, ʜʦʣʞʥʳ ʥʝʢʦʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʦʧʠʩʳʚʘʪʴ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ, ʠ
ʢʘʞʜʳʡ ʘʛʝʥʪ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʟʥʘʪʴ, ʯʪʦ ʜʨʫʛʠʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʩʫʱʝʩ-
ʪʚʫʶʪ ʠ ʚʣʠʷʶʪ ʥʘ ʪʫ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʝʥʘ ʝʤʫ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʧʝʨʚʳʡ ʧʨʠʥʮʠʧ ʵʪʦʛʦ
ʠʩʩʣʝʜʦʚʘʥʠʷ.

ʇʨʠʥʮʠʧ 1. ʂʘʞʜʳʡ ʧʨʠʥʠʤʘʶʱʠʡ ʨʝʰʝʥʠʷ ʘʛʝʥʪ ʦʙʣʘʜʘʝʪ
ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʜʝʣʴʶ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ.

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʜʚʫʭ ʘʛʝʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦ-
ʙʦʡ ʪʘʢ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ (“A”) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʜʠʥʘ-
ʤʠʢʫ ʜʨʫʛʦʛʦ (“B”). ʗʩʥʦ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʚʷʟʠ ʤʝʞʜʫ
ʥʠʤʠ. “B” ʜʦʣʞʝʥ ʫʚʝʜʦʤʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʥ
ʧʨʝʜʧʨʠʥʷʣ, ʯʪʦʙʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʛʣʠ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʠʭ ʧʦʩʣʝʜʩ-
ʪʚʠʷ; “A” ʦʙʷʟʘʥ ʠʥʬʦʨʤʠʨʦʚʘʪʴ “B” ʦ ʩʚʦʠʭ ʮʝʣʷʭ, ʪʘʢ ʢʘʢ “B” ʤʦʞʝʪ
ʧʣʘʥʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ, ʯʪʦʙʳ ʧʦʤʦʯʴ “A” ʜʦʩʪʠʯʴ ʠʭ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ
ʧʨʦʷʚʣʷʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʪʨʘʪʝʛʠʠ, ʛʜʝ ʢʘʥʘʣ ʩ
ʙʝʩʢʦʥʝʯʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ
ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʫʟʣʫ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʣʠʟʫ-
ʝʪ ʦʙʳʯʥʫʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʳ
ʙʳʪʴ ʥʘʣʦʞʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʆʧʳʪ ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʣʠ ʦʛʨʘ-
ʥʠʯʝʥʠʷ ʥʘ ʠʭ ʦʙʲʝʤ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʳʤ [4, 5].

ɽʩʣʠ ʜʚʘ ʘʛʝʥʪʘ ʠʤʝʶʪ ʤʦʜʝʣʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʥʝʧʝʨʝ-
ʩʝʢʘʶʱʠʝʩʷ ʧʦ ʩʚʦʠʤ ʧʝʨʝʤʝʥʥʳʤ, ʪʦ ʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳ-
ʤʠ ʦʥʠ ʤʦʛʣʠ ʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʛʨʘʥʠʯʝʥʦ. ɺʩʝ, ʯʪʦ ʜʚʘ
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʛʝʥʪʘ ʤʦʛʣʠ ʙʳ ʨʘʟʜʝʣʷʪʴ – ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʧʝ-
ʨʝʤʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʪʝʤ ʠʟ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʡ
ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʦʛʦ. ʕʪʦ ʙʳʣʦ ʙʳ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʱʠʤ ʢʦʥʪʝʢʩʪʦʤ, ʢʦ-
ʪʦʨʳʡ ʦʥʠ ʠʤʝʣʠ ʙʳ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʩʚʷʟʠ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫ-
ʣʠʨʫʝʪʩʷ ʚʪʦʨʦʡ ʧʨʠʥʮʠʧ.
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ʇʨʠʥʮʠʧ 2. ʉʚʷʟʴ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʪʝʨʤʠ-
ʥʘʭ ʚʝʣʠʯʠʥ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʥʦʚʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.

ʆʙʳʯʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʘʛʨʫʟʢʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʤʝʞʜʫ
ʧʨʠʥʠʤʘʶʱʠʤʠ ʨʝʰʝʥʠʷ ʘʛʝʥʪʘʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ
ʠʪʝʨʘʪʠʚʥʳʝ ʦʙʤʝʥʳ ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʭʦʪʷ ʯʘʩʪʦ ʠ ʵʬʬʝʢ-
ʪʠʚʥʳʡ, ʦʙʳʯʥʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ
ʩʨʝʜʩʪʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳ-
ʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʢʫʱʠʭ
ʫʧʨʘʚʣʷʶʱʠʭ ʚʭʦʜʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ
ʪʘʢ, ʢʘʢ ʦʧʠʩʘʥʦ ʥʠʞʝ.

ʇʨʠʥʮʠʧ 3. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʠʪʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ
ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ.

ʅʘʢʦʥʝʮ, ʩʘʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʛʘʨʘʥʪʠʨʫ-
ʝʪ, ʯʪʦ ʘʛʝʥʪʳ ʙʫʜʫʪ ʯʘʩʪʦ ʥʝʦʩʚʝʜʦʤʣʝʥʳ ʦ ʤʥʦʛʠʭ ʧʨʦʠʩʭʦʜʷʱʠʭ
ʚʝʱʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʣʠʷʪʴ ʥʘ ʥʠʭ. ɺʝʨʦʷʪʥʦʩʪ-
ʥʳʡ ʧʦʜʭʦʜ ʢ ʪʘʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʦʧʨʝʜʝ-
ʣʝʥʥʳʤ; ʢʘʞʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʠʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ,
ʧʨʝʜʧʦʣʘʛʘʷ ʩʘʤʳʡ ʧʣʦʭʦʡ ʩʣʫʯʘʡ. ʕʪʦ ʜʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʘʚʪʦʥʦʤʠʠ ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶ-
ʱʠʤ ʨʝʰʝʥʠʝ: ʩʚʷʟʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ
ʩʦʛʣʘʰʝʥʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʘʛʝʥʪʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦ-
ʛʦ ʠʟ ʥʠʭ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʙʦʜʝʥ ʚ ʚʳʙʦʨʝ ʦʜʥʦʡ ʠʟ
ʥʝʩʢʦʣʴʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʧʨʝʜʝʣʘʭ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʥʘʷ,
ʯʪʦ ʜʨʫʛʦʡ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʚʳʙʦʨ ʢʘʢ ʥʘʠʭʫʜʰʠʡ ʚʦʟʤʦʞʥʳʡ
ʩʣʫʯʘʡ.

ʇʨʠʥʮʠʧ 4. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʠʭ ʜʝʡʩʪʚʠʡ
ʘʛʝʥʪʘ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥʘ ʣʠʙʦ ʧʫʪʝʤ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʣʠʙʦ ʤʦʞʝʪ
ʙʳʪʴ ʧʨʝʜʧʦʣʦʞʝʥ ʩʘʤʳʡ ʧʣʦʭʦʡ ʩʣʫʯʘʡ.

2. ʌʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ
ʆʧʨʝʜʝʣʠʤ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʢʘʢ ʢʦʨ-

ʪʝʞ
MAS = <A, E, R, ORG, ACT, COM, EV>,

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʥʘ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ A, ʩʧʦʩʦʙ-
ʥʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʨʝʜʘʭ E, ʥʘʭʦʜʷʱʠʭʩʷ ʠ ʦʧʨʝʜʝ-
ʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ R  ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ,
ʬʦʨʤʠʨʫʷ ʥʝʢʦʪʦʨʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ORG, ʦʙʣʘʜʘʶʱʠʭ ʥʘʙʦʨʦʤ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʭ ʠ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ACT (ʩʪʨʘʪʝʛʠʡ ʧʦʚʝʜʝʥʠʷ ʠ ʧʦ-
ʩʪʫʧʢʦʚ), ʚʢʣʶʯʘʷ ʚʦʟʤʦʞʥʳʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʉʆʄ,  ʠ
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ (ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʦʪʜʝʣʴʥʳʝ ʘʛʝʥʪʳ) ʚʦʟʤʦʞʥʦʩʪʷʤʠ
ʵʚʦʣʶʮʠʠ EV.

ʊʦʧʦʣʦʛʠʷ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ
ʛʨʘʬʦʤ G, ʩʦʩʪʦʷʱʠʤ ʠʟ ʢʦʥʝʯʥʦʛʦ ʥʘʙʦʨʘ ʫʟʣʦʚ N ʠ ʥʘʙʦʨʘ ʜʫʛ L

G = (N, L). (1)

ɼʣʷ ʫʜʦʙʩʪʚʘ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʟʣʳ ʧʨʦʥʫʤʝʨʦʚʘʥʳ 1,2, ..., |N|  =
= N ʥʝʢʦʪʦʨʳʤ ʫʥʠʢʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʫʛʠ ʩʦʝʜʠʥʷʶʪ ʦʜʠʥ ʫʟʝʣ ʩ
ʜʨʫʛʠʤ ʦʜʥʦʥʘʧʨʘʚʣʝʥʦ

L Ì N ³ N, (2)
ʛʜʝ (i,j)ÌL ʫʢʘʟʳʚʘʝʪ ʩʚʷʟʴ, ʩʦʝʜʠʥʷʶʱʫʶ ʫʟʝʣ i ʩ ʫʟʣʦʤ j. G ʙʫʜʝʪ

ʦʪʦʙʨʘʞʘʪʴ ʦʩʥʦʚʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʧʦʜʩʠʩʪʝʤʳ
i-ʛʦ ʃʇʈ ʥʘ ʧʦʜʩʠʩʪʝʤʫ j-ʛʦ ʃʇʈ. (ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ,
ʯʪʦ i ʚʩʝʛʜʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ i, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʝʷʚʥʳʤ
ʚʣʘʜʝʣʴʮʝʤ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ i-ʡ ʤʦʜʝʣʠ.)

ʂʘʞʜʘʷ ʜʫʛʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ, ʥʦ ʪʘʢʞʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʷ-
ʪʠʷ ʨʝʰʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʛʨʘʬ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʚʫʥʘʧʨʘʚʣʝʥ, ʥʠʢʘʢʠʭ
ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʠ G ʜʝʣʘʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ.

ɼʫʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʥʦʰʝʥʠʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦʜʩʠʩʪʝʤ, ʩʤʦʜʝʣʠ-
ʨʦʚʘʥʥʳʭ ʚ ʢʘʞʜʦʤ ʫʟʣʝ, ʥʦ ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʠʭ ʦʪ-
ʥʦʰʝʥʠʝ ʢʦ ʚʭʦʜʘʤ, ʚʳʭʦʜʘʤ ʠ ʢ ʮʝʣʷʤ ʩʠʩʪʝʤʳ.

ɺʭʦʜʳ: ʂʘʞʜʳʡ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʦʜʥʠʤ ʠ ʪʦ-
ʣʴʢʦ ʦʜʥʠʤ ʘʛʝʥʪʦʤ (ʪʝʤ, ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʝʛʦ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ).

ɺʳʭʦʜʳ:  ʂʘʞʜʳʡ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ
ʩʚʷʟʘʥ ʪʦʯʥʦ ʩ ʦʜʥʠʤ ʘʛʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ ʵʪʦʛʦ ʘʛʝʥʪʘ.

ʎʝʣʠ:  ʅʝʢʦʪʦʨʳʝ ʘʛʝʥʪʳ ʧʨʠʚʷʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʝʣʠ ʢ
ʩʚʦʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʤʦʜʝʣʷʤ. ɼʨʫʛʠʝ ʘʛʝʥʪʳ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʥʠʢʘ-
ʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʮʝʣʝʡ – ʠʭ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ
(ʢʦʦʨʜʠʥʘʮʠʠ) ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʪʘʢ, ʯʪʦʙʳ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ
ʮʝʣʠ ʧʦʩʣʝʜʥʠʭ.

ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʘʛʝʥʪʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʷ ʚ ʫʟʣʝ i, Ai, ʠ ʤʦʜʝʣʴʶ ʧʦʜʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʡ ʦʥ ʦʙʣʘʜʘʝʪ – Mi. ʄʦ-
ʜʝʣʴ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʧʦʩʦʙʘʭ
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ, ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʠ ʧʦʩʪʫʧʢʠ
ʩʘʤʦʛʦ ʘʛʝʥʪʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʚʦʣʶʮʠʠ ʘʛʝʥʪʘ. ɺʚʝʜʝʤ ʧʦʥʷʪʠʝ
ʜʦʤʫʣʷ Di ʢʘʢ ʢʦʤʙʠʥʘʮʠʠ ʘʛʝʥʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʝʛʦ ʤʦʜʝʣʠ ʧʦ-
ʜʩʠʩʪʝʤʳ

Di = (Mi, Ai). (3)
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ʊʝʨʤʠʥ “ʜʦʤʫʣʴ” ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʠʭ ʩʣʦʚ domus (ʜʦʤ, ʭʦ-
ʟʷʡʩʪʚʦ) ʠʣʠ dominulus (ʭʦʟʷʠʥ, ʚʣʘʜʝʣʝʮ, ʛʦʩʧʦʜʠʥ). ɿʜʝʩʴ ʠʤʝʝʪʩʷ
ʚʚʠʜʫ ʥʝʟʘʚʠʩʠʤʳʡ ʧʨʠʥʠʤʘʶʱʠʡ ʨʝʰʝʥʠʷ ʘʛʝʥʪ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘ-
ʛʘʝʪ ʣʠʰʴ ʤʦʜʝʣʴʶ ʥʝʢʦʪʦʨʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʦʥ ʷʚʣʷ-
ʝʪʩʷ “ʝʢʩʧʝʨʪʦʤ” ʠ ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʜʣʷ
ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-
ʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ.

ʊʝʧʝʨʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʠʥʷʪʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ
ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʜʦʤʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʳ
ʣʦʢʘʣʴʥʳʝ ʤʦʜʝʣʠ Mi ʠ ʦʪʥʦʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ G. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,
ʜʦʤʫʣʷʨʥʘʷ ʤʦʜʝʣʴ – ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠ
ʜʣʷ ʷʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ.

ʂʘʞʜʘʷ ʣʦʢʘʣʴʥʘʷ ʤʦʜʝʣʴ Mi ʧʦʣʥʘ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʦʙʣʘʜʘ-
ʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʤʘʨʢʦʚʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ “ʩʦʩ-
ʪʦʷʥʠʡ” Xi, ʥʦ ʣʦʢʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʟʘʚʠʩʠʪ ʦʪ
ʧʝʨʝʤʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʷ ʯʘʩʪʝʡ ʩʠʩ-
ʪʝʤʳ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʚ ʜʨʫʛʠʭ ʜʦʤʫʣʷʭ. ʇʝʨʝʤʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʷ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚ Zij, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ
ʧʦʜʩʠʩʪʝʤʳ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ Di, ʥʘ ʧʦʜʩʠʩʪʝʤʫ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʫʶ ʚ
Dj. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʤʥʦ-
ʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ Di ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ

gij: Xi­ Zij (4)

ʆʧʨʝʜʝʣʷʶʱʠʝ ʚʝʣʠʯʠʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ zij ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ xi, ʬʫʥʢʮʠʠ gij ʙʫʜʫʪ ʦʙʳʯʥʦ ʥʝʦʙʨʘʪʠʤʳʤʠ; ʙʫʜʝʪ ʠʤʝʪʴʩʷ ʥʝʢʦ-
ʪʦʨʘʷ ʧʘʨʘ 1

ix  ʠ 2
ix  ʪʘʢʘʷ, ʯʪʦ

)()( 21
iijiij xgxg =  ʧʨʠ 21

ii xx ¸ (5)

ʜʣʷ ʣʶʙʳʭ i ʠ j. ʊʦ ʝʩʪʴ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʬʦʨʤʫʣʘ, ʧʦ ʢʦʪʦʨʦʡ ʥʝʚʦʟ-
ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʦʩʪʦʷʥʠʝ.

ʇʨʦʩʪʨʘʥʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ
ʦʙʨʘʟʦʤ:
Ui – ʤʥʦʞʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ Di;
Yi – ʤʥʦʞʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ Di.

ʊʝʧʝʨʴ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʤʦʜʝʣʴ Mi, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ Di.
ʕʪʦ – ʚʦʩʴʤʝʨʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ
Xi  – ʤʥʦʞʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ;
{Zij}  ʤʥʦʞʝʩʪʚʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ;
Ui – ʤʥʦʞʝʩʪʚʦ ʚʭʦʜʦʚ;
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Yi – ʤʥʦʞʝʩʪʚʦ ʚʳʭʦʜʦʚ;
fi – ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ; (6)
hi – ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʳʭʦʜʘ;
{gij} – ʬʫʥʢʮʠʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ;
ci – ʣʦʢʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ;
ʠ ʛʜʝ

fi: Xi³Z1i³...ZNi³Ui­ Xi; (7)
gij: Xi­ Zij; (8)

hi: Xi³Z1i³...³ZNi­ Yi; (9)
ci: Xi³Xi³Z1i³...³ZNi³Ui­ R. (10)

ʋʨʘʚʥʝʥʠʝ (7) ʚʳʨʘʞʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ,
ʯʪʦ ʧʝʨʝʭʦʜʳ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʷ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʩʦʩʝʜʷʤʠ, ʘ ʪʘʢʞʝ ʦʪ ʫʧʨʘʚʣʷʶʱʠʭ ʧʝʨʝ-
ʤʝʥʥʳʭ; ʫʨʘʚʥʝʥʠʝ (9) ʜʝʣʘʝʪ ʪʦ ʞʝ ʩʘʤʦʝ ʜʣʷ ʚʳʭʦʜʦʚ. ʋʨʘʚʥʝʥʠʝ
(10) ʦʧʨʝʜʝʣʷʝʪ ʣʦʢʘʣʴʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ: ci(xi, +

ix ,  z1i,  z2i, ..., zNi,
ui) – ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ xi ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ
t ʚ ʩʦʩʪʦʷʥʠʝ +

ix  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t+1, ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʝʨʝʤʝʥ-
ʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ z1i,  z2i, ..., zNi, ʠ ʧʨʠʤʝʥʷʝʪʩʷ ui. ɼʣʷ ʫʧʨʦʱʝʥʠʷ
ʦʙʦʟʥʘʯʝʥʠʡ ʚʚʝʜʝʤ ʚʝʢʪʦʨ ),...,,( 21 Niiii zzzz =C  ʢʘʢ ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʝ-
ʨʝʤʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʦʜʩʠʩʪʝʤʫ Di.

ɺʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʚʦʜʠʤʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ
ʧʦʥʷʪʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʣʦ ʟʘʤʝʥʝʥʦ ʧʦʥʷʪʠʝʤ ʤʥʦ-
ʞʝʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʫʜʫʱʝʛʦ ʣʦʢʘʣʴʥʦʛʦ
ʦʪʚʝʪʘ Ai ʥʘ ʣʦʢʘʣʴʥʳʝ ʚʭʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʷ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦʛʦ
ʩʦʩʪʦʷʥʠʷ xi; ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʟʥʘʥʠʝ ʙʫʜʫʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʦ
ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʜʦʤʫʣʝʡ. ʆʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʨʝʰʝʥʠʡ ʦʙʳʯʥʦ
ʪʨʝʙʫʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʲʝʤʘ ʟʥʘʥʠʡ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʦʟ-
ʤʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠʥʷʪʠʝ ʣʦʢʘʣʴʥʦ-
ʛʦ ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʦʙʨʘʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ
ʣʦʢʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʙʫʜʫʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘ-
ʢʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʢʦʪʦʨʦʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦ.

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʜʠ ʧʨʦʩʪʦʪʳ ʧʨʠʤʝʤ, ʯʪʦ ʬʫʥ-
ʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ hi ʨʝʘʣʠʟʫʶʪ ʦʪʥʦʰʝʥʠʷ “ʦʜʠʥ ʢ ʦʜʥʦʤʫ”: ʢʘʞʜʳʡ
ʘʛʝʥʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʟʥʘʝʪ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʩ-
ʣʦʞʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʧʨʦʙʣʝʤʦʡ ʦʮʝʥʢʠ, ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ
ʫʩʠʣʠʷ ʥʘ ʧʨʦʙʣʝʤʝ ʢʦʦʨʜʠʥʘʮʠʠ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʥʝ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʥʠ-
ʢʘʢʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʥʦʰʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʮʝʣʝʡ ʩ
ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝ-
ʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʂʦʥʝʯʥʦ, ʦʜʥʘ
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ʚʘʞʥʘʷ ʩʪʨʫʢʪʫʨʘ – ʵʪʦ ʢʦʘʣʠʮʠʷ, ʛʜʝ ʚʩʝ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝ-
ʥʠʷ, ʩʪʨʝʤʷʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʣʦʢʘʣʴʥʳʭ ʬʫʥʢʮʠʡ
ʩʪʦʠʤʦʩʪʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.

3. ʉʚʦʡʩʪʚʘ ʬʦʨʤʫʣʠʨʦʚʢʠ
ɸʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʫʭ ʩʚʦʡʩʪʚʘʭ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʩʜʝʣʘʥ-

ʥʦʡ ʨʘʥʝʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩ-
ʢʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʥʝʢʦʪʦʨʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ
ʦʙʳʯʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʥʦʩʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʙʣʘʩʪʴ
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʨʘʩʧ-
ʨʝʜʝʣʝʥʠʝ (ʫʩʣʦʚʥʳʭ) ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʘʢ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʡ, ʪʘʢ ʠ
ʧʝʨʝʭʦʜʦʚ ʠʟ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʚ
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ.

ʇʦʩʪʨʦʝʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦʤʫʣʷʨ-
ʥʦʡ ʩʠʩʪʝʤʝ, ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʪ ʥʠʢʘ-
ʢʦʡ ʧʨʠʩʫʱʝʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʣʠ ʧʣʦʭʦ ʠʟʣʦʞʝʥʥʳʭ ʘʩʧʝʢʪʦʚ
ʬʦʨʤʫʣʠʨʦʚʢʠ. ʆʜʥʘʢʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ʤʥʦʞʝʩʪʚ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʟʤʝʨʳ ʤʥʦʞʝʩʪʚ, ʠʩʧʦʣʴʟʫʝ-
ʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʤʦʜʝʣʴ
ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʘ ʩʦʩʪʦʷʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ
ʜʝʢʘʨʪʦʚʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʠ
ʚʳʭʦʜʥʳʭ ʤʥʦʞʝʩʪʚ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʝʨʝʭʦʜʦʚ ʩʦʩʪʦʷ-
ʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʬʫʥʢʮʠʡ fi
ʠ ʬʫʥʢʮʠʡ ʘʛʨʝʛʠʨʦʚʘʥʠʷ gij. ʊʘʢʠʤ ʦʙʨʘʟʦʤ
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CC

ʛʜʝ x ʠ u – ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.
ɸʥʘʣʦʛʠʯʥʦ,

))(()))(),((,)),(),((())(,),(()( 11111 tzhtztxhtztxhtytyty NNN =ÖÖÖ=ÖÖÖ= CC  (11)
ʜʣʷ ʢʘʞʜʦʛʦ zij(t)=gij(xi(t)).

ʊʝʦʨʝʤʘ 1: ɼʣʷ ʢʘʞʜʦʡ ʜʦʤʫʣʷʨʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʝʪ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʘʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʩ ʠʜʝʥʪʠʯʥʳʤ ʧʦʚʝʜʝʥʠʝʤ.
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ɹʳʣʦ ʙʳ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʚʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʵʬʬʝʢʪʳ ʚ
ʜʦʤʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʄʥʦʛʠʝ ʧʨʦʙʣʝʤʳ
ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ-
ʥʳʤ ʵʢʚʠʚʘʣʝʥʪʘʤ ʧʫʪʝʤ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʦʩ-
ʪʦʷʥʠʡ (ʪʘʢʠʭ ʢʘʢ ʬʫʥʢʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ
ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʦʷʥʠʷ), ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ
ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ.

ʆʪʤʝʯʝʥʥʦʝ ʟʜʝʩʴ ʦʛʨʘʥʠʯʝʥʦ ʩʣʫʯʘʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦ ʩʦʩʪʦʷʥʠʷʭ (ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ), ʩʪʦʭʘʩʪʠʢʘ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦ-
ʣʴʢʦ ʚ ʬʫʥʢʮʠʠ ʧʝʨʝʭʦʜʘ ʩʦʩʪʦʷʥʠʡ, ʥʦ ʥʝ ʚ ʠʟʤʝʨʝʥʠʷ.
ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ (ʛʨʘʬʳ) ʧʝʨʝʭʦʜʘ ʩʦʩʪʦʷʥʠʡ ʟʘʤʝʥʷʶʪ ʚʳ-
ʨʘʞʝʥʠʝ

))1(),1(),1(()( ---= tutztxftx iiii
C (12)

ʫʩʣʦʚʥʳʤʠ ʧʣʦʪʥʦʩʪʷʤʠ
))1(),1(),1(|)(( --- tutztxtxp iiiii

C (13)

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʙʫʜʫʱʠʭ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʡ ʚ ʚʠʜʝ

ä Ö+=+ ))(())(),(),(|)1(())1(( txptutztxtxptzp iiiiiij
C (14)

ʛʜʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʩʝʤ xi(t+1), ʪʘʢ ʯʪʦ
))1(()1( +=+ tzgtz iijij (15)

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʡ ʜʦʤʫʣʴ, ʟʘʜʘʥʥʳʡ ʩʚʦʠʤʠ ʚʭʦʜʥʳʤʠ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷʤʠ ʠ ʩʦʩʪʦʷʥʠʝʤ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʤʦʞʝʪ ʚʳʯʠʩʣʷʪʴ
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʚʳʭʦʜʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʤʦʤʝʥʪ
ʚʨʝʤʝʥʠ t+1, ʠʩʧʦʣʴʟʫʷ (13) ʠ (14). ɼʘʣʝʝ ʙʳʣʦ ʙʳ ʞʝʣʘʪʝʣʴʥʦ ʧʦʚʪʦ-
ʨʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ: ʫʯʠʪʳʚʘʷ ʚʳʯʠʩʣʝʥʥʦʝ ʜʨʫʛʠʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʥʘ
ʝʛʦ ʚʭʦʜʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t+1,  ʜʦʤʫʣʴ ʤʦʞʝʪ
ʥʘʭʦʜʠʪʴ ʚʳʭʦʜʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ
t+2, ʠ ʪ.ʜ.

ʇʨʝʜʧʦʣʦʞʝʥʠʝ 2: ʄʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʳʰʝ, ʤʦʞʝʪ ʙʳʪʴ
ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ ʣʦʢʘʣʴ-
ʥʳʭ ʩʦʩʪʦʷʥʠʡ P(Xi), ʫʧʨʘʚʣʝʥʠʷ Ui ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ P(Zij). ʇʨʠ ʵʪʦʤ
ʧʦ ʟʘʜʘʥʥʳʤ p(xi(0)), u(t) ʠ p(zji(t)) ʜʣʷ ʚʩʝʭ j,i=1, ..., N ʠ 0<t<t ʥʝʚʦʟ-
ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ p(xi(t)) ʠ p(zij(t)).

ʊʨʫʜʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʝ-
ʤʳʝ ʚʝʣʠʯʠʥʘʤʠ p(zji(t)), ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʢʦʨʨʝʣʠʨʦ-
ʚʘʥʥʳʤʠ – ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʜʠʥʘʤʠʢʘ Dj. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ Dj –
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ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ ʩ ʥʘʯʘʣʴʥʳʤ ʨʘʚʥʦʚʝ-
ʨʦʷʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʦʷʥʠʡ, ʠ ʫʥʠʢʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʷ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʚ ʢʘʞʜʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʦ ʢʘʞʜʦʝ ʠʟ
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʨʘʚʥʦʚʝʨʦʷʪʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ, ʥʘ-
ʯʠʥʘʷ ʩ ʟʘʤʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʝʝ ʜʚʫʤʷ
ʚʝʣʠʯʠʥʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʨʝʤʝʥʘ ʩʦʚʝʨʰʝʥʥʦ ʢʦ-
ʨʨʝʣʠʨʦʚʘʥʥʳʝ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷʪʦ ʚʦ ʚʥʠʤʘʥʠʝ ʘʛʝʥʪʦʤ, ʥʘ
ʢʦʪʦʨʦʛʦ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʦ-
ʜʦʣʞʘʝʪ ʠʟʤʝʥʷʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ.

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʜʦʤʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʦʨ-
ʜʠʥʘʮʠʠ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ Di ʪʨʝʙʫʝʪ ʚʝʨʦʷʪʥʦʩʪʝʡ
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʪʦ ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʥʘ t

jiZ ) ʚʤʝʩ-
ʪʦ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ
(ʪʦ ʝʩʪʴ, ʧʣʦʪʥʦʩʪʠ t ʥʘ Zji), ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʥʷʪʠʷ
ʣʦʢʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʝʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦ-
ʭʘʩʪʠʯʝʩʢʠʝ ʜʦʤʫʣʠ ʷʚʣʷʶʪʩʷ ʩʪʦʣʴ ʞʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʤʦʜʝʣʝʡ,
ʢʘʢ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ.

ʂʣʶʯʝʚʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ – ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ
ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ, ʜʦʤʫʣʴ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʦʤ ʧʦ ʫʥʠʢʘʣʴʥʦʡ
ʧʦʜʩʠʩʪʝʤʝ, ʦ ʢʦʪʦʨʦʡ ʦʥ ʠ ʪʦʣʴʢʦ ʦʥ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʟʥʘ-
ʥʠʝʤ, ʠ ʟʘ ʢʦʪʦʨʫʶ ʦʥ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ.

ɼʣʷ ʜʦʤʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ, ʢʦʪʦ-
ʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ. ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʘʪʳʚʘ-
ʝʤʳʤ ʧʨʦʮʝʩʩʘʤ ʢʦʦʨʜʠʥʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʥʘʯʘʣʘ ʚʳʙʨʘʪʴ
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ, ʟʘʪʝʤ ʨʝʰʘʪʴ
ʣʦʢʘʣʴʥʳʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ.
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ʇɽʈʉʇɽʂʊʀɺʀ ɸɺʊʆʄɸʊʀɿɸʎɯɰ
ɺʅʋʊʈɯʐʅʔʆɻʆ ʂʆʅʊʈʆʃʖ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ*

14

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʻ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʪʨʦʣʴ,
ʦʨʛʘʥʽʟʘʮʽʷ ʷʢʦʛʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʽʣʦ-
ʤʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ.

ɿʜʽʡʩʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʩʢʣʘʜʥʠʤ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤ
ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ,
ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ ʧʝʨʝʚʽʨʢʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩ-
ʰʪʘʙʫ ʽ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ. ʊʦ-
ʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʡʦʛʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.

ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʨʦʟ-
ʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ
ʦʙʣʽʢʦʚʠʭ ʩʠʩʪʝʤ, ʤʽʞ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʢʫʨʝʥʮʽʷ ʱʦʜʦ ʬʫʥʢʮʽ-
ʦʥʘʣʴʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʦ ʜʣʷ
ʧʝʨʝʚʽʨʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʪʦʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴ-
ʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʽ ʟʘʜʘʯ ʢʦʥʪʨʦʣʶ ʤʘʡʞʝ ʥʽʷʢʽ
ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɿʘ ʜʘʥʠʤʠ ʢʦʥʩʘʣʪʠʥʛʦʚʠʭ ʢʦʤ-
ʧʘʥʽʡ ʚʥʫʪʨʽʰʥʽ ʢʦʥʪʨʦʣʝʨʠ 46 % ʦʧʠʪʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʪʝʨʠʪʦʨʽʾ
ʉʅɼ ʥʝ ʤʘʶʪʴ ʜʦʩʚʽʜʫ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʚʪʦʨʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʥʫʪʨʽ-
ʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜʧʨʠʻʤʩʪʚ ʉʫʤʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ
ʨʝʟʫʣʴʪʘʪʠ: 72 % ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ
ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 28 % – ʥʝ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴ. ʉʪʦʩʦʚʥʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʦ ʪʽʣʴʢʠ 44 %
ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʢʦʥʪ-
ʨʦʣʶ, 56 % – ʥʽ. ʇʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ
ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɸɯʉ) ʜʣʷ ʢʦʥʪʨʦʣʶ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝ ʢʦʥʢʨʝʪʥʽ
ʧʨʦʜʫʢʪʠ, ʩʪʚʦʨʝʥʽ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʘ ʙʫʭʛʘʣʪʝʨʩʴʢʽ ʩʠʩ-
ʪʝʤʠ, ʷʢʽ ʤʘʶʪʴ “ʚʙʫʜʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʥʪʨʦʣʽ”, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʚʠʨʽ-
ʰʝʥʥʷ ʜʝʷʢʠʭ ʟʘʜʘʯ ʢʦʥʪʨʦʣʶ.

ɹʽʣʴʰʽʩʪʴ ʢʦʥʪʨʦʣʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ
ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʣʠʰʝ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ ʦʪʨʠʤʘʥʥʷ
ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʝʷʢʽ ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ
ʟʜʽʡʩʥʶʶʪʴ ʩʧʨʦʙʠ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʪʨʦʣʴ. ɺʦʥʠ ʩʘʤʦ-
ʩʪʽʡʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʠ, ʚʞʠʚʘʥʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ
ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʦʢ ʜʝʷʢʠʭ ʜʽʣʷʥʦʢ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ.

ʆʩʢʽʣʴʢʠ ʨʠʥʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʠʯʝʥʠʡ ʙʫʭʛʘʣʪʝʨ-
ʩʴʢʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʽ ʧʨʦʛʨʘʤʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚ

* ɻ. ʄ. ʗʨʦʚʝʥʢʦ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ɼɺʅɿ “ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʙʘʥʢʽʚ-
ʩʴʢʦʾ ʩʧʨʘʚʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ”
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ʮʽʣʷʭ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʦ ʜʝʷʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʯʘʣʠ
ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʢʦʥʪʨʦʣʶ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʦʟʨʦʙʥʠʢʠ ʧʦʯʘʣʠ
ʤʦʜʝʨʥʽʟʦʚʫʚʘʪʠ ʙʫʭʛʘʣʪʝʨʩʴʢʽ ʧʨʦʛʨʘʤʠ ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʤʦʞ-
ʣʠʚʦʩʪʝʡ ʽ ʜʦʜʘʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠ-
ʟʘʮʽʾ ʧʝʨʝʚʽʨʦʢ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʪʦ ʧʦʜʽʙʥʽ ʩʠʩʪʝʤʠ ʥʝ
ʜʦʟʚʦʣʷʶʪʴ ʮʴʦʛʦ ʚʠʢʦʥʫʚʘʪʠ [3, ʩ. 90].

ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʜʘ-
ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʙôʻʢʪʠʚʥʠʤ ʧʦʪʨʝʙʘʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ʊʦ-
ʤʫ ʪʝʤʘ ʧʝʨʩʧʝʢʪʠʚʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ
ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ.

ʇʦʪʨʝʙʘʤ ʧʨʘʢʪʠʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʦʞ ʽ
ʨʽʚʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ. ʇʠʪʘʥʥʷ ʡʦʛʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝʜʦʩʪʘʪ-
ʥʴʦ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ. ɼʝ-
ʷʢʽ ʘʩʧʝʢʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʨʦʟʛʣʷʜʘʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʚ
ʛʘʣʫʟʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ – ʄ. ʊ. ɹʽʣʫʭʘ, ɺ. ʇ. ɿʘʚʛʦʨʦʜʥʽʡ,
ɭ. ɺ. ʂʘʣʶʛʘ, ɺ. ɺ. ʉʦʧʢʦ. ʅʘʫʢʦʚʮʽ ʟ ʧʠʪʘʥʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ –
ɺ. ʄ. ɻʫʞʚʘ, ɺ. ɺ. ɼʠʢ, ɺ. ʌ. ʉʠʪʥʠʢ, ɻ. ɸ. ʊʠʪʘʨʝʥʢʦ ʪʘ ʽʥʰʽ ʫ ʩʚʦʾʭ
ʧʨʘʮʷʭ ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʘʣʫ-
ʟʽ ʝʢʦʥʦʤʽʢʠ, ʘ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦ-
ʚʘʥʠʭ ʩʠʩʪʝʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʨʦʟʛʣʷʜʘʶʪʴ ʥʝʜʦʩʪʘʪʥʴʦ.

ʅʝʚʠʨʽʰʝʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʟʘʣʠʰʘʶʪʴʩʷ: ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ ʽ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʚʥʫʪʨʽ-
ʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ ʢʦʥʪʨʦʣʶ ʪʘ ʽʥ.

ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ – ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤ-
ʢʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ ʨʦʟʨʦʙʢʘ
ʧʨʦʧʦʟʠʮʽʡ ʚ ʛʘʣʫʟʽ ʩʪʚʦʨʝʥʥʷ ɸɯʉ ʜʣʷ ʮʽʣʝʡ ʢʦʥʪʨʦʣʶ.

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʬʦʨʤʘ-
ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʚʥʫʪʨʽʰ-
ʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʯʠʥʥʠʢʘʤʠ
[3, ʩ. 90]:
¶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʟʜʽʡʩʥʝʥʥʷ

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʨʠʬʤʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʥʘʣʽʟʫ.
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʽ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ
ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ
ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ;

¶ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦ-
ʙʠʪʠ, ʽ ʥʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ
ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʤʠʣʦʢ, ʟʣʦʚʞʠʚʘʥʴ, ʥʝʚʽʜʧʦʚʽ-
ʜʥʦʩʪʝʡ ʜʽʶʯʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ;
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¶ ʚʠʤʦʛʘʤʠ ʜʦ ʰʚʠʜʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ, ʧʝʨʝʚʽʨʦʢ, ʟʘʙʝʟʧʝ-
ʯʝʥʥʷʤ ʾʭ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ;

¶ ʩʧʝʮʠʬʽʢʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʦʙôʻʢʪʽʚ ʢʦʥʪʨʦʣʶ. ʂʦʞʝʥ ʦʙôʻʢʪ ʤʘʻ
ʨʽʟʥʝ ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ, ʩʪʨʫʢʪʫʨʫ, ʟʤʽʩʪ, ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩ-
ʪʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʥʴʦʛʦ ʚ ʮʽʣʷʭ ʢʦʥʪʨʦʣʶ
ʪʘ ʦʙʣʽʢʫ;

¶ ʮʠʢʣʽʯʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ɻʦʩ-
ʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʠʢʣʽʯʥʦ. ɺʽʜʧʦʚʽ-
ʜʥʦ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʦ. ʇʨʦʮʝʩ
ʢʦʥʪʨʦʣʶ ʪʘʢʦʞ ʥʝ ʻ ʚʠʥʷʪʢʦʤ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʪʘ
ʫʥʽʬʽʢʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʡʦʛʦ ʧʨʦʮʝʜʫʨ ʽ ʾʭ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ;

¶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʰʚʠʜʢʦʛʦ ʽ ʧʦʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. ʇʨʠ ʚʠʢʦʨʠ-
ʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟʤʝʥʰʫʻʪʴʩʷ ʚʧʣʠʚ
ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʮʝʩ. ʉʠʩʪʝʤʘ ʥʘʚʤʠʩʥʝ ʥʝ
ʟʤʦʞʝ ʟʨʦʙʠʪʠ ʧʦʤʠʣʢʫ, ʪʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʽʤʦʚʽʨʥʽʩʪʴ ʾʭ ʟʜʽʡʩ-
ʥʝʥʥʷ, ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʾʭ ʚʠʷʚʣʝʥʥʷ.

ɸɯʉ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʦʙôʻʢʪʦʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ
ʢʦʥʪʨʦʣʶ. ʗʢʱʦ ɸɯʉ ʻ ʦʙôʻʢʪʦʤ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴ-
ʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʾ ʥʦʨʤʘʤ ʯʠʥʥʦʛʦ
ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʗʢʱʦ ɸɯʉ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʪʦ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ
ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʠʧʦʚʠʭ ʧʨʦʮʝʜʫʨ, ʧʦʣʝʛʰʝʥʥʷ ʾʭ ʟʜʽʡʩʥʝʥʥʷ, ʝʬʝʢ-
ʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ.

ʄʦʞʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘ ʢʦʥʪʨʦʣʶ, ʚʠ-
ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʘʩʪʢʦʚʦ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ: ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ ʜʦ
ʚʘʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʨʦʟʨʦʙʥʠʢʽʚ
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʥʝʧʦʚʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʶ
ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ ʧʽʜʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ
ʫʧʨʘʚʣʽʥʥʷ; ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʝʜʝʥʥʷ ʽʥʬʦʨ-
ʤʘʮʽʡʥʦʛʦ ʬʦʥʜʫ ʚ ʧʦʚʥʠʭ ʦʙʩʷʛʘʭ ʽ ʨʦʟʨʦʙʢʠ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʠʭ ʘʣ-
ʛʦʨʠʪʤʽʚ [2, ʩ. 270].

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʷʢ ʥʦʩʽʾ ʘʣʛʦʨʠʪʤʽʚ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʩʘ-
ʤʦʩʪʽʡʥʦ ʥʝ ʟʜʘʪʥʽ ʥʘ ʬʽʥʘʥʩʦʚʽ ʪʘ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʤʘʭʽʥʘʮʽʾ. ʅʘ ʚʭʦʜʽ ʚ
ʩʠʩʪʝʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʨʝʜʤʝʪ ʜʦʪʨʠʤʘʥʥʷ ʟʘ-
ʢʦʥʦʜʘʚʩʪʚʘ, ʥʘ ʚʠʭʦʜʽ – ʧʝʨʝʚʽʨʢʘ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ, ʥʦʨʤʘʪʠʚʽʚ, ʚʩʝ-
ʨʝʜʠʥʽ – ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ
ʤʦʜʝʣʷʤʠ ʪʘ ʘʣʛʦʨʠʪʤʘʤʠ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ [2, ʩ. 270].

ʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘ-
ʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʽʜ-
ʧʨʠʻʤʩʪʚʘʭ ʘʚʪʦʨ ʚʙʘʯʘʻ ʚ ʩʪʚʦʨʝʥʥʽ:
ʘ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ɸʈʄ) ʢʦʥʪʨʦʣʝʨʘ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʫʤʽʩʥʦʛʦ ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʚ ʜʽʶʯʫ
ɸɯʉ ʧʽʜʧʨʠʻʤʩʪʚʘ;
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ʙ) ʩʠʩʪʝʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʪʝ-
ʛʨʘʮʽʾ ʧʽʜʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸɯʉ;

ʚ) ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ;
ʛ) ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʢʪʽʚ ʧʝʨʝʚʽʨʢʠ.
ʆʨʛʘʥʽʟʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥ-

ʪʨʦʣʝʨʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʽʥ-
ʬʦʨʤʘʮʽʡʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʦʙʽʚ,
ʧʨʠʟʥʘʯʝʥʠʭ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ.
ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʦʚʥʝʥʥʷ ɸɯʉ ʢʦʥʪʨʦʣʶ. ʆʩʥʦʚʥʽ
ʬʫʥʢʮʽʾ ʪʘ ʟʘʜʘʯʽ, ʷʢʽ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦ-
ʥʪʨʦʣʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʧʦʪʨʝʙ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.

ʈʠʩ. 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ [3, ʩ. 95]

ɸʥʘʣʽʟ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʮʽʥʢʘ ʩʫʪʪʻʚʦʩʪʽ ʻ ʦʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ
ʢʦʥʪʨʦʣʶ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʤʘʪʠʯʥʠʭ ʧʝʨʝʚʽʨʦʢ
(ʜʠʚ. ʨʠʩ. 1). ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʜʘʥʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ
ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʥʪʨʦʣʝʨʘ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ ʧʝ-
ʨʝʚʽʨʢʠ ʪʘ ʫʥʠʢʥʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʤʠʣʦʢ, ʧʦʨʫʰʝʥʴ, ʟʣʦʚʞʠʚʘʥʴ.

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʪʠʭ
ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʨʫʰʝʥʴ ʽ ʧʦ-

ɸʅɸʃɯɿ
ʆʎɯʅʂɸ

ʉʋʊʊɭɺʆʉʊɯ ʇʆ-
ʄʀʃʆʂ

ʇʈʆɻʅʆɿʋɺɸʅʅʗ

ɯʥʰʽ ʬʫʥʢʮʽʾ

ʈʝʚʽʟʽʷ ʜʦʛʦʚʽʨʥʦʾ
ʜʠʩʮʠʧʣʽʥʠ

ʆʮʽʥʢʘ
ʝʬʝʢʪʠʚʥʦʩʪʽ
ʚʠʢʦʨʠʩʪʘʥʥʷ

ʨʝʩʫʨʩʽʚ

ʇʦʪʦʯʥʝ
ʩʧʦʩʪʝʨʝʞʝʥʥʷ
ʟʘ ʜʽʷʣʴʥʽʩʪʶ

ʂʦʥʪʨʦʣʴ ʊʄʎ
 ʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ

ʂʦʥʪʨʦʣʴ
ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ

ʂʦʥʪʨʦʣʴ
ʨʦʟʨʘʭʫʥʢʽʚ

ʂʦʥʪʨʦʣʴ
ʟʚʽʪʥʦʩʪʽ

ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ
ʥʘ ʝʪʘʧʽ

ʧʝʨʝʚʽʨʢʠ ɹʆ

ʂʦʥʪʨʦʣʴ ʦʩʥʦʚʥʠʭ
ʟʘʩʦʙʽʚ, ʥʝʤʘʪʝ-
ʨʽʘʣʴʥʠʭ ʘʢʪʠʚʽʚ

ʂʦʥʪʨʦʣʴ
ʢʘʧʽʪʘʣʴʥʠʭ

ʚʢʣʘʜʝʥʴ

ʂʦʥʪʨʦʣʴ
ʧʦʜʘʪʢʽʚ

ʇʝʨʝʚʽʨʢʘ
ʦʧʝʨʘʮʽʡ

ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ
ʟʘʢʦʥʦʜʘʚʩʪʚʫ

ɿʚʽʨʷʥʥʷ ʜʘʥʠʭ
ʜʦʢʫʤʝʥʪʽʚ

ʇʝʨʝʚʽʨʢʘ
ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ

ʉʧʽʚʩʪʘʚʣʝʥʥʷ
ʧʦʢʘʟʥʠʢʽʚ
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ʤʠʣʦʢ. ʊʦʙʪʦ ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ. ɼʣʷ ʮʴʦʛʦ
ʜʦʮʽʣʴʥʦ ʤʘʪʠ ʩʠʩʪʝʤʫ ʞʦʨʩʪʢʠʭ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʙ ʟʘʧʦʙʽʛʘʣʠ ʟʜʽʡʩʥʝʥ-
ʥʶ ʥʝʟʘʢʦʥʥʠʭ ʦʧʝʨʘʮʽʡ ʜʦ ʧʦʯʘʪʢʫ ʾʭ ʚʠʢʦʥʘʥʥʷ.

ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʭʝʤʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, ʧʦʙʫ-
ʜʦʚʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʫ ʨʦʟʧʦʜʽʣʫ ʦʙʦʚôʷʟʢʽʚ ʤʽʞ ʧʨʘʮʽʚʥʠ-
ʢʘʤʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʟʜʽʡʩʥʝʥʥʽ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʧʨʦʮʝʩʫ ʥʘ
ʚʽʜʧʦʚʽʜʥʦʤʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ (ʜʠʚ. ʨʠʩ. 2). ʇʦʧʝʨʝ-
ʜʥʽʡ ʢʦʥʪʨʦʣʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʫʯʘʩ-
ʪʶ ʧʨʘʮʽʚʥʠʢʘ.

ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʨʦʣʶ
ʚ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ

ɺ ʤʦʜʝʣʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʨʠʩ. 2) ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥ-
ʬʦʨʤʘʮʽʡʥʘ ʽʥʪʝʛʨʘʮʽʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ: ʧʣʘʥʫʚʘʥʥʷ, ʨʝ-
ʛʫʣʶʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ, ʦʙʣʽʢ ʽ ʢʦʥʪʨʦʣʴ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ
ʫʧʨʘʚʣʽʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ.

ʇʨʦʮʝʩ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢ-
ʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʝʪʘʣʦʥʥʠʤʠ, ʷʢʠʤʠ ʚʠʩʪʫʧʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʡ ʧʣʘʥ,
ʩʪʘʥʜʘʨʪʠ, ʥʦʨʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʧʦʨʫʰʝʥʥʷ, ʧʦ-
ʤʠʣʢʠ, ʟʣʦʚʞʠʚʘʥʥʷ, ʤʦʜʝʣʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠ-

ɸʚʪʦʤʘʪʠʯʥʝ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ

ɿʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣ  ʁ ʧʨʘʮʽʚʥʠʢʦʤ

ɸʈʄ
ʧʨʘʮʽʚʥʠʢʘ
ʧʣʘʥʦʚʦʛʦ

ʚʽʜʜʽʣʫ

ɸʈʄ
ʢʝʨʽʚʥʠʢʘ

ɸʈʄ
ʦʧʝʨʘʪʦʨʘ

ʇʽʜʪʚʝʨʜʞʝʥʥʷ,
ʷʢʱʦ ʦʧʝʨʘʮʽʷ

ʜʦʧʫʩʪʠʤʘ

ɸʥʘʣʽʟ
ʧʨʠʯʠʥ

ʚʽʜʭʠʣʝʥʴ

ʇʨʦʧʦʟʠʮʽʾ
ʢʦʨʠʛʫʚʘʥʥʷ

ʧʣʘʥʫ

ɼʦʟʚʽʣ ʥʘ
ʬʦʨʤʫʚʘʥʥʷ
ʜʦʢʫʤʝʥʪʘ

ʇʨʦʚʝʜʝʥʥʷ
ʜʦʢʫʤʝʥʪʘ

ɺʠʢʦʥʘʥʥʷ
ʦʧʝʨʘʮʽʾ

ʂʦʥʪʨʦʣʴ ʟʘ
ʚʠʢʦʥʘʥʥʷʤ

ɹʘʟʘ ʜʘʥʠʭ

ʉʢʣʘʜʘʥʥʷ
ʱʦʜʝʥʥʦʛʦ

ʥʦʨʤʘʪʠʚʥʦʛʦ
ʧʣʘʥʫ

ʋʟʛʦʜʞʝʥʥʷ
ʧʣʘʥʫ

ɺʥʝʩʝʥʥʷ
ʜʘʥʠʭ

ʦʧʝʨʘʮʽʾ

ʇʦʨʽʚʥʷʥʥʷ
 ʟ ʧʣʘʥʦʤ

ɸʈʄ
ʙʫʭʛʘʣʪʝʨʘ

ɺʠʢʦʥʘ-
ʚʝʮʴɺʽʜʭʠʣʝʥʥʷ ʥʝ

ʧʨʠʡʤʘʻʪʴʩʷ

ɺʽʜʭʠʣʝʥʥʷ
ʧʨʠʡʤʘʻʪʴʩʷ

ʅʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ,
ʷʢʱʦ ʦʧʝʨʘʮʽʷ
ʥʝʜʦʧʫʩʪʠʤʘ

ɸʈʄ
ʢʦʥʪʨʦʣʝʨʘ
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ʷʚʣʷʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʜʘʻʪʴʩʷ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʡʦʛʦ
ʭʘʨʘʢʪʝʨʫ ʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʷʚʫ ʚʽʜʭʠʣʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ
ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʥʪʨʦʣʝʨ ʨʦʟʨʦʙʣʷʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʣʽʧ-
ʰʝʥʥʷ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʢʦʥʪʨʦʣʶ. ʇʨʦʮʝʩ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʘʚʪʦʨʦʤ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ (ʨʠʩ. 3).
…

ʈʠʩ. 3. ɻʨʘʬʽʯʥʘ ʤʦʜʝʣʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ

ʂʦʥʪʨʦʣʴ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʥʷ, ʘʣʝ ʡ ʧʨʦ-
ʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʦʙʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʉʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙ-
ʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʘʥʽ ʬʫʥʢʮʽʾ. ʊʦʤʫ
ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ
ʷʢʠʭ – ʮʝ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯ, ʟʜʽʡʩʥʝʥʥʷ ʧʝʚʥʠʭ ʚʠʩʥʦʚʢʽʚ,
ʧʦʷʩʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ
ʩʠʩʪʝʤ ʧʽʜʚʠʱʫʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʦʙʤʝʞʫʻ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ
ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ.

ʧʣʘʥʦʤ

ʥʦʨʤʘʪʠʚʘʤʠ

ʤʦʜʝʣʣʶ
ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ

ʥʦʨʤʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ,
ʩʪʘʥʜʘʨʪʘʤʠ

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ
ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʽʦʜʽʚ

ɺʠʟʥʘʯʝʥʥʷ
ʚʽʜʭʠʣʝʥʥʷ

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ
ʝʬʝʢʪʠʚʥʘ

ɭ ʅʽ

ɸʥʘʣʽʟ ʧʨʠʯʠʥ
ʚʽʜʭʠʣʝʥʴ

ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ
ʱʦʜʦ ʫʩʫʥʝʥʥʷ

ʂʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ
ʨʝʢʦʤʝʥʜʘʮʽʡ

ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʫ

ʅʽ

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ
ʟʤʝʥʰʝʥʥʷ ʚʽʜʭʠʣʝʥʴ

ʊʘʢ

ʟ

ɺʽʜʭʠʣʝʥʥʷ
ʜʦʧʫʩʪʠʤʝ?

ɺʠʟʥʘʯʝʥʥʷ ʦʙôʻʢʪʘ ʢʦʥʪʨʦʣʶ

ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ

ʇʦʨʽʚʥʷʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ
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ɽʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧ-
ʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʦʮʽʥʢʘ ʝʬʝʢ-
ʪʠʚʥʦʩʪʽ ʪʘ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ
ʨʝʩʫʨʩʽʚ; ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ, ʧʦʜʘʪʢʦʚʦʛʦ ʪʘ
ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʦʙʣʽʢʫ ʟʘʢʦʥʦʜʘʚʯʠʤ ʥʦʨʤʘʤ; ʢʦʥʪʨʦʣʴ ʟʘ ʩʢʣʘʜʘʥʥʷʤ
ʪʘ ʚʠʢʦʥʘʥʥʷʤ ʙʶʜʞʝʪʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʘʢʦʥʥʦʩʪʽ, ʜʦʮʽʣʴʥʦʩʪʽ,
ʝʬʝʢʪʠʚʥʦʩʪʽ; ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʪʘ ʦʙʩʪʘʚʠʥ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʟʜʽʡʩʥʝʥʥʷ
ʧʦʨʫʰʝʥʴ, ʧʦʤʠʣʦʢ ʪʘ ʟʣʦʚʞʠʚʘʥʴ; ʚʠʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ
ʫʥʠʢʥʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʨʫʰʝʥʴ, ʧʦʤʠʣʦʢ ʪʘ ʟʣʦʚʞʠʚʘʥʴ; ʧʨʦʛʥʦ-
ʟʫʚʘʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʠʡʥʷʪʪʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ
ʤʘʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ; ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʙôʻʢʪʽʚ
ʢʦʥʪʨʦʣʶ ʧʨʠʡʥʷʪʠʤ ʫʧʨʘʚʣʽʥʩʴʢʠʤ ʨʽʰʝʥʥʷʤ; ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʥʘʥ-
ʥʷʤ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʦʙôʻʢʪʠ ʚʥʫʪʨʽ-
ʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ; ʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʶ
ʩʪʦʩʦʚʥʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-
ʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ
[4, ʩ. 128].

ɽʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʜʣʷ ʚʠʨʽ-
ʰʝʥʥʷ ʟʘʜʘʯ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʚʥʫʪʨʽʰ-
ʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ
ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʦʨʘ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʬʦ-
ʨʤʘʮʽʡʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʝʢʩʧʝʨʪ-
ʥʦʶ. ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 4.

ɼʣʷ ʮʽʣʝʡ ʢʦʥʪʨʦʣʶ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ
ʝʪʘʣʦʥ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟ ʬʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ. ʗʢ
ʝʪʘʣʦʥʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʚʠ-
ʛʣʷʜʽ ʤʘʪʨʠʮʴ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʜʣʷ ʨʽʟ-
ʥʠʭ ʦʙôʻʢʪʽʚ ʦʙʣʽʢʫ ʪʘ ʢʦʥʪʨʦʣʶ. ʇʨʠʢʣʘʜʠ ʧʦʜʽʙʥʠʭ ʤʘʪʨʠʮʴ
ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʚʪʦʨʦʤ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [1, ʩ. 37-38].

ɼʣʷ ʨʦʟʨʦʙʢʠ ʙʘʟʠ ʟʥʘʥʴ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪ-
ʨʦʣʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʙʨʘʪʠ ʬʨʝʡʤʦʚʦ-ʧʨʦʜʫʢʮʽʡʥʫ ʤʦʜʝʣʴ, ʩʫʪʥʽʩʪʴ
ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʟʥʘʥʴ ʫ ʚʠʛʣʷʜʽ ʬʨʝʡʤʽʚ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ
ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʡʥʠʭ ʧʨʘʚʠʣ, ʪʦʙʪʦ ʧʦʨʽʚ-
ʥʷʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʟ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ [4, ʩ. 129].

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦ-
ʣʶ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʧʝʨʝʚʽʨʦʢ. ɺʘʞ-
ʣʠʚʦʶ ʟʘʜʘʯʝʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ
ʬʦʨʤʫʚʘʥʥʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʟʚʽʪʥʦʩʪʽ ʪʘ ʾʾ ʘʥʘʣʽʟʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʦʟ-
ʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʶ ʟʚʽʪʥʦʩʪʽ (ʨʠʩ. 5).
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ʈʠʩ. 4. ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ:

ɹɼ – ʙʘʟʘ ʜʘʥʠʭ; ɹɿ ɽʉ – ʙʘʟʘ ʟʥʘʥʴ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ; ɽʂʌʇ – ʝʪʘʣʦʥʥʘ ʢʘʨ-
ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ; ɽʉɺʂɸ – ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ

ʪʘ ʘʫʜʠʪʫ; ʂʈ – ʢʘʨʪʘ ʨʠʟʠʢʽʚ; ʄɺʇʆ – ʤʘʪʨʠʮʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʣʷ ʧʦʜʘʪʢʦʚʦʛʦ
ʦʙʣʽʢʫ; ʄʈʉ – ʤʘʪʨʠʮʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʫʪʪʻʚʦʩʪʽ; ʄʊɻʆ – ʤʘʪʨʠʮʷ ʪʠʧʦʚʠʭ
ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ; ʄʌɿ – ʤʘʪʨʠʮʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ;

ʄʌʂ – ʤʘʪʨʠʮʷ ʬʽʥʘʥʩʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ.

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʧʝʨʝʚʽʨʢʘ ʪʘ ʘʥʘʣʽʟ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʟʚʽʪʥʦʩʪʽ
ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʡ ʚʥʫʪʨʽ-
ʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʠʚ. ʨʠʩ. 5): ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ
ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ; ʧʝʨʝʚʽʨʢʘ ʦʙʦʨʦʪʽʚ; ʧʝʨʝʚʽʨʢʘ ʧʨʘ-
ʚʠʣʴʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʜʘʪʢʦʚʦʛʦ ʦʙʣʽʢʫ, ʪʘʢʠʭ ʷʢ ʚʘ-
ʣʦʚʽ ʜʦʭʦʜʠ, ʚʘʣʦʚʽ ʚʠʪʨʘʪʠ, ʘʤʦʨʪʠʟʘʮʽʷ, ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ
ʽ ʧʦʜʘʪʢʦʚʠʡ ʢʨʝʜʠʪ; ʩʢʣʘʜʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʽ ʾʾ ʟʚʽʨʷʥʥʷ
ʟ ʬʘʢʪʠʯʥʦʶ; ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘ, ʾʭ ʘʥʘʣʽʟ ʽ ʦʪʨʠʤʘʥʥʷ ʚʠʩʥʦʚʢʫ ʧʦ ʧʦʢʘʟʥʠʢʘʭ; ʨʦʟʨʘʭʫʥʦʢ
ʽ ʨʦʟʧʦʜʽʣ ʩʫʪʪʻʚʦʩʪʽ.

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʘʢʪʫʘʣʴʥʝ ʡ ʚ ʫʤʦʚʘʭ
ʚʽʜʩʫʪʥʦʩʪʽ ɸɯʉ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʛʦ
ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ʗʢʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʙʫʭʛʘʣʪʝʨʩʴʢʘ ʩʠʩʪʝʤʘ, ʪʦ ʜʘʥʽ

ɸɯʉ ʧʽʜʧʨʠʻʤʩʪʚʘ

ɽʉɺʂɸɸʈʄ
ʢʦʥʪʨʦʣʝʨʘ

ɸʈʄ
ʘʫʜʠʪʦʨʘ

ɹɼ ɸɯʉ
ɸʈʄ

ʙʫʭʛʘʣʪʝʨʘ
ɸʫʜʠʪ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ

ʈʦʟʨʘʭʫʥʦʢ ʩʫʪʪʻʚʦʩʪʽ

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ

ɸʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ
ʧʽʜʧʨʠʻʤʩʪʚʘ

ɺʠʩʥʦʚʦʢ
ʢʦʥʪʨʦʣʝʨʘ

ɹɿ ɽʉ

ɺʠʩʥʦʚʦʢ
ʘʫʜʠʪʦʨʘ

ɸʈʄ
ʝʢʩʧʝʨʪʘ

ʂʦʥʪʨʦʣʴ ʧʦʪʦʢʽʚ

ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ
ʧʦʪʦʢʽʚ

ʂʦʥʪʨʦʣʴ ʜʦʧʫʩʪʠʤʦʩʪʽ
ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ

ʂʦʥʪʨʦʣʴ ʧʦʜʘʪʢʽʚ

ɽʂʌʇ

ʄʊɻʆ

ʄɺʇʆ

ʄʌɿ

ʄʌʂ

ʄʈʉ

ʂʈ

ɹʣʦʢ ʧʦʧʦʚ-
ʥʝʥʥʷ ʟʥʘʥʴ
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ʛʦʣʦʚʥʦʾ ʢʥʠʛʠ ʽʤʧʦʨʪʫʶʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʤʦʜʫʣʷ ʢʦʥʪʨʦʣʶ. ʋ ʨʘʟʽ
ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ
ʤʦʞʣʠʚʽʩʪʴ ʨʫʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ.

ʈʠʩ. 5. ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ
ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʟʚʽʪʥʦʩʪʽ

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʘʢʪʫʘʣʴ-
ʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʨʫ-
ʜʦʤʽʩʪʢʽʩʪʶ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʶ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ
ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʘʜʦ-
ʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʢʦʥʪʨʦʣʝʨʽʚ, ʩʪʚʦʨʶʻ ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙ-
ʢʠ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ
ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ
ʢʦʥʪʨʦʣʶ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʢʦʥʪʨʦʣʝʨʘ
ʽ ʩʠʩʪʝʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʪʝʛ-
ʨʘʮʽʾ ʧʽʜʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸɯʉ, ʨʦʟʨʦʙʢʘ
ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʪʝʤʘ-
ʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.

ʇʝʨʝʚʽʨʢʘ
ʙʫʭʛʘʣʪʝʨʩʴʢʠʭ
ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ
ʥʘ ʜʦʧʫʩʪʠʤʽʩʪʴ

ʌʦʨʤʫʚʘʥʥʷ
ʤʘʪʨʠʮʽ

ʪʠʧʦʚʠʭ ʜʦʧʫʩ-
ʪʠʤʠʭ

ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ

ʌʦʨʤʫʚʘʥʥʷ
ʤʘʪʨʠʮʽ ʜʣʷ
ʧʦʜʘʪʢʦʚʦʛʦ

ʦʙʣʽʢʫ

ʌʦʨʤʫʚʘʥʥʷ
ʤʘʪʨʠʮʴ ʜʣʷ

ʢʦʥʪʨʦʣʶ
ʬʽʥʘʥʩʦʚʦʾ

ʟʚʽʪʥʦʩʪʽ

ʇʝʨʝʚʽʨʢʘ
 ʧʦʜʘʪʢʦʚʦʛʦ

ʦʙʣʽʢʫ

ʌʦʨʤʫʚʘʥʥʷ
ʤʘʪʨʠʮʽ ʜʣʷ
ʨʦʟʨʘʭʫʥʢʫ
ʬʽʥʘʥʩʦʚʠʭ
ʢʦʝʬʽʮʽʻʥʪʽʚ

ʌʦʨʤʫʚʘʥʥʷ
ʤʘʪʨʠʮʽ ʜʣʷ
ʨʦʟʨʘʭʫʥʢʫ
ʩʫʪʪʻʚʦʩʪʽ

ʇʽʜʨʘʭʫʥʦʢ
ʧʽʜʩʫʤʢʽʚ

ʌʦʨʤʫʚʘʥʥʷ
ʦʙʦʨʦʪʥʦ-ʩʘʣʴʜʦʚʦʾ

ʚʽʜʦʤʦʩʪʽ

ɿʚʽʨʢʘ ʦʙʦʨʦʪʽʚ

ɿʚʽʨʢʘ
ʟʚʽʪʥʦʩʪʽ

ʈʦʟʨʘʭʫʥʦʢ
ʢʦʝʬʽʮʽʻʥʪʽʚ

ʈʦʟʨʘʭʫʥʦʢ
ʟʘʛʘʣʴʥʦʛʦ

ʨʽʚʥʷ
ʩʫʪʪʻʚʦʩʪʽ

ʈʦʟʧʦʜʽʣ
ʩʫʪʪʻʚʦʩʪʽ

ɿʚʽʨʢʘ ʟ ʜʘʥʠʤʠ
ʧʦʜʘʪʢʦʚʦʛʦ ʦʙʣʽʢʫ

ʌʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦ-
ʛʦ ʚʠʩʥʦʚʢʫ

ɼʘʥʽ
ʛʦʩʧʦʜʘʨʩʴʢʠʭ

ʦʧʝʨʘʮʽʡ

ʉʢʣʘʜʘʥʥʷ
ʟʚʽʪʥʦʩʪʽ

ʌʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʫ
ʧʨʦ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ
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