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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʷʟʳʢʘ, ʧʘʢʝʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʤʦʜʫʣʷ ʛʦʣʦʩʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ. 

ʇʨʘʚʠʣʴʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩ ʫʯʝʪʦʤ ʟʘʱʠʪʳ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ [3] ʠ ʩʦʙʣʶʜʝʥʠʷ ɿʘʢʦʥʘ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʷʟʳʢʝ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè [5]. ʂʨʦʤʝ ʪʦʛʦ, ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠè [7] ʠ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆʙ 

ʠʥʬʦʨʤʘʮʠʠè [6] ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʦʩʪʨʦʝʥʠʝ ʨʷʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè [8], ʉʪʨʘʪʝʛʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ [10], 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 

ʛʦʜʘ [9] ʜʦʩʪʠʛʥʫʪʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʩʠʥʪʝʟʘ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʚʥʝʜʨʝʥʳ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʇʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè [1], ʇʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ çʂʦʥʮʝʧʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥè [2] ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʨʘʟʤʝʱʝʥʠʷ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʣʘʚʠʘʪʫʨʝè [4], ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʝʧʝʥʴ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. ʉʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʨʘʙʦʪʘʶʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʦʚʘʥʘ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʠ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʘʢʝʪʦʚ 

ʩʠʥʪʝʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʯʠ, ʤʦʜʫʣʝʡ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʞʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʩʯʠʪʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʈʘʟʨʘʙʦʪʢʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʢʘʢ Indurkhya N. ʠ Damerau F.J. [46] 

Grishman R. [43], Hutchins W.J. [45], Hausser R.R. [44], Cohen M. ʠ Massaro D. [42], 

Liberman A.M. [49], Black A.W. ʠ Taylor P.A. [41], Johnson M. [47], Nirenburg S., 

Somers H.L., Wilks Y. [51], Koehn P. [48], Mercer R.L. [50], Schroeder M. [52], Zen H. 

[53] ʠ ʜʨʫʛʠʝ.  

ɺ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ɽ.ʀ. ɹʦʣʴʰʘʢʦʚʘ, ɽ.ʉ. ʂʣʠʰʠʥʩʢʦʛʦ, ɼ.ɺ. 

ʃʘʥʜʝ, ɸ.ɸ. ʅʦʩʢʦʚʘ, ʆ.ɺ. ʇʝʩʢʦʚʦʡ, ɽ.ɺ. ʗʛʫʥʦʚʦʡ, ɻ.ɻ. ɹʝʣʦʥʦʛʦʚʘ, ɸ.ɺ. 

ʇʘʣʘʛʠʥʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʠʭ ʫʯʝʥʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʪʝʢʩʪʦʚ. 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ, ʤʝʪʦʜʦʚ ʠ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ. ɺ 

ʪʨʫʜʘʭ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ɼ.ʐ.ʉʫʣʝʡʤʘʥʦʚ [36], ɺ.ɸ.ʌʦʤʠʯʝʚ [38], ɸ.ɺ.ɸʥʠʩʠʤʦʚ 

[17], ʊ.ɺ.ɹʘʪʫʨʘ ʚʘ ʌ.ɸ.ʄʫʨʟʠʥ [18], ʆ.ʌ.ʂʨʠʚʥʦʚʘ [23], ʉ.ɺ.ʃʝʩʥʠʢʦʚ [26], 

ɸ.ɸ.ʄʘʨʯʝʥʢʦ [27], ʈ.ʂ.ʇʦʪʘʧʦʚʘ [29], ʉ.ɹ.ʇʦʪʝʤʢʠʥ ʚʘ ɻ.ɽ.ʂʝʜʨʦʚʘ [30], 

ʅ.ʅ.ʉʘʞʦʢ [33], ɸ.ʀ.ʉʦʣʦʥʠʥʘ [34], ɺ.ʅ.ʉʦʨʦʢʠʥ [35], ʃ.ɸ.ʏʠʩʪʦʚʠʯ [39] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɼ.ʐ. ʉʫʣʝʡʤʘʥʦʚʘ [159] ʠ ɺ.ɸ. ʌʦʤʠʯʝʚʘ [267] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʷʟʳʢʘʭ, ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʚ ʨʫʩʩʢʠʭ ʪʝʢʩʪʘʭ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʨʫʩʩʢʠʭ 

ʪʝʢʩʪʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʛʨʫʧʧʦʡ ʫʯʸʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʀ.ɺ. ʂʦʚʘʣʸʚʘ [160] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ ʥʘ ʦʩʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʠ ʤʝʪʦʜʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʩʦʟʜʘʣʠ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ 

WordNet, MS Office, ABBYY, Open Office, PROMPT ʠ OXFORD, ʩʠʩʪʝʤʳ ʧʝʨʝʚʦʜʘ 

YANDEX ʠ GOOGLE, ʨʘʙʦʪʘʶʱʠʝ ʢʘʢ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʦʬʣʘʡʥ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 
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ʤʥʦʛʦʷʟʳʯʥʦʛʦ ʩʣʦʚʘʨʷ, ʦʪʨʘʞʘʶʱʝʛʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʪʦʣʢʦʚʘʥʠʷ ʠ ʪʦʣʢʦʚʘʥʠʷ 

ʩʣʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʦʤʷʥʫʪʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʝʡʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 

ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʠʚʣʝʢʣʦ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʣʠʥʛʚʠʩʪʠʢʠ.  ʋʯʝʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʅɸʅʊ ɿ.ɼ. ʋʩʤʘʥʦʚʘ 

ʦʙʨʘʪʠʣʠʩʴ ʢ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʦʪʨʘʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ. ʇʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ - ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ï ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʨʷʜʘ ʚʘʞʥʳʭ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʦʩʪʦʛʦ ʜʚʫʩʦʩʪʘʚʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ (ʉ.ɸ. ɿʘʨʠʧʦʚ), 

ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʨʘʡʚʝʨʦʚ ʪʘʜʞʠʢʩʢʦʡ ʛʨʘʬʠʢʠ ʠ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʆ.ʄ. ʉʦʣʠʝʚ), ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʣʠʥʠʡ (ʃ.ɸ. ɻʨʘʱʝʥʢʦ), ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ (ɻ.ʄ. 

ɼʦʚʫʜʦʚ), ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʘʚʪʦʨʘ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ (ɸ.ɸ. ʂʦʩʠʤʦʚ ʠ ʂ.ʉ. 

ɹʘʭʪʝʝʚ), ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʥʘ ʰʫʛʥʘʥʩʢʦʤ ʷʟʳʢʝ (ɸ.ɻ. 

ɻʫʣʦʤʩʘʬʜʘʨʦʚ). 

ʆʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʢʘʞʜʦʡ ʩʪʨʘʥʦʡ, ʷʚʣʷʝʪʩʷ 

ʯʝʪʢʦʝ ʦʩʦʟʥʘʥʠʝ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʧʨʦʮʝʩʩʝ ʛʣʦʙʘʣʠʟʘʮʠʠ. ʅʘʨʦʜʫ 

ʩʪʨʘʥʳ, ʫʯʠʪʳʚʘʷ ʩʫʱʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ, ʧʨʝʜʩʪʦʠʪ 

ʩʜʝʣʘʪʴ ʚʳʙʦʨ: ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ ʩʢʨʦʤʥʦʡ ʨʦʣʴʶ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʪʦʚ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ʠʣʠ 

ʧʨʝʜʧʨʠʥʷʪʴ ʘʢʪʠʚʥʝr ʜʝʡʩʪʚʠʷ, ʯʪʦʙʳ ʜʦʥʝʩʪʠ ʜʦ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʩʚʦʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʨʘʥ, 
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ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʉʠʩʪʝʤʥʦʝ ʨʝʰʝʥʠʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ï ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, 

ʩ ʢʦʪʦʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʪ.ʢ. ʩʪʨʘʥʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʠʟʥʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʧʨʠʝʤʣʝʤʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ. 

ʈʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʩʯʠʪʘʶʱʝʡʩʷ ʚʘʞʥʦʡ 

ʩʪʦʨʦʥʦʡ ʩʚʷʟʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʫʞʝ 

ʠʩʩʣʝʜʦʚʘʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʪʘʢ ʠ ʥʝʙʦʣʴʰʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ.   

ʇʨʦʚʦʜʠʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʥʘʨʷʜʫ ʩ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʪʘʜʞʠʢʩʢʠʭ ʫʯʝʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʙʣʝʤ.  ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʜʞʠʢʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʩʬʝʨʝ ʩʚʦʝʡ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʠʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʢʦʤʧʴʶʪʝʨʥʫ  ʁ ʨʘʩʢʣʘʜʢʫ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ; N-ʛʨʘʤʤʳ ʙʫʢʚ; ʩʣʦʛʦʚʫ  ʁ

ʩʪʨʫʢʪʫʨʫ; ʩʣʦʛʦʚʫ  ʁʩʪʨʫʢʪʫʨʫ ʩʣʦʚ; ʬʦʨʤʳ ʩʣʦʚ ʠ ʠʭ ʧʨʦʠʟʥʦʰʝʥʠʝ; ʘʥʘʛʨʘʤʤʳ; 

N-ʛʨʘʤʤ r ʩʣʦʚ; ʤʦʨʬʳ; ʧʨʝʜʣʦʛʠ ʠ ʩʫʬʬʠʢʩʳ; ʢʦʨʥʠ ʩʣʦʚ; ʬʨʘʟʳ ʠ ʪʠʧʳ 

ʧʨʝʜʣʦʞʝʥʠʡ. ɺʩʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʚʠʜʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʫʯʠʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ [317-322]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʜʘʯ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʘʢʝʪʳ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ: ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ, ʧʘʢʝʪ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʩʠʩʪʝʤʘ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʝʨʝʚʦʜʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʦʩʥʦʚʝ ʪʨʫʜʦʚ ɿ.ɼ. ʋʩʤʘʥʦʚʘ. ɺ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟrʢʝ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, 
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ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠ ʧʦʤʦʛʘʶʪ ʠʟʫʯʘʪʴ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʉʚʷʟʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ (ʧʨʦʝʢʪʘʤʠ), ʥʘʫʯʥʦʡ ʪʝʤʘʪʠʢʦʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʉʪʨʘʪʝʛʠʝʡ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥè, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ 

2020-2030 ʛʦʜʳ, ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʙ ʦʙʲʷʚʣʝʥʠʠ 2020-

2040 ʛʦʜʳ çɼʚʘʜʮʘʪʠʣʝʪʠʝʤ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʦʯʥʳʭ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷè, ʉʪʨʘʪʝʛʠʝʡ ʠʟʫʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, ʪʦʯʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʎʝʣʝʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, ʪʦʯʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʥʘ 2021-2025 ʛʦʜʳ. 
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ʆɹʑɽɽ ʆʇʀʉɸʅʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʦʤ ʜʠʘʣʦʛʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʤʢʘʭ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʢʘʢ ʦʙʲʝʢʪʘ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʣʠʥʛʚʠʩʪʠʢʝ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʷʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʟʘʫʨʫʩʘʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʧʣʝʢʩʘ 

ʘʣʛʦʨʠʪʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ; 

 ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ 

ʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

 ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʜʣʷ 
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ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʣʦʚʘʨʝʡ, ʩʠʥʪʝʟʘ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʝʨʝʚʦʜʘ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ, ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ; ʧʨʠʤʝʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʚ ʚʠʜʝ ʥʘʙʦʨʦʚ ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʦʩʥʦʚʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʳ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, 

ʩʠʥʪʝʟ ʜʘʥʥʳʭ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʘʥʘʣʠʟʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ: 

 ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʤʝʪʦʜʳ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʶʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

 ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ; 

 ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 
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TajSpell ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Microsoft Office; ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʝ 

ʷʟʳʢʠ ʚ ʚʠʜʝ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷ, ʜʦʩʪʫʧʥʦʛʦ ʧʦ ʘʜʨʝʩʫ tarjumon.tajlingvo.tj;  

 ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʳ 

ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʦʨʧʫʩʳ Tajik-Russian-Parallel Corpus ʠ Tajik-English-Parallel Corpus 

ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ; 

 ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ Computer Tajik Text Narrator, Tajik Text-to-Speech, ʧʦʚʳʰʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʜʣʷ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʨʝʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

TajLINGVO, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ: 

 ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ;  

 ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʣʠʥʛʚʠʩʪʠʢʝ ʠ ʟʘʜʘʯʘʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ;  

 ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ ʠ 

ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʟʫʯʝʥʠʶ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʥʘʧʠʩʘʥʳ ʫʯʝʙʥʳʝ ʢʥʠʛʠ ʧʦʜ ʛʨʠʬʦʤ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤè, çɹʘʟʳ ʜʘʥʥʳʭè, çʇʨʘʢʪʠʢʫʤ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè, çɿʘʜʘʯʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ 

ʘʧʨʦʙʠʨʦʚʘʥʳ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʥʦʚʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ TajLINGVO. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ 

ʟʥʘʯʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʧʳʪ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʝʟʘʫʨʫʩʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ, ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʝʨʝʚʦʜʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʰʣʠ ʦʧʳʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 

ʍʫʜʞʘʥʜʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʅɸʅʊ, ʚ ʋʧʨʘʚʣʝʥʠʠ ʧʦ ʠʥʚʝʩʪʠʮʠʷʤ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ,  ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ɻʆʋ ʍʫʜʞʘʥʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɹ.ɻʘʬʫʨʦʚʘ, 

ʚ ʢʘʬʝʜʨʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʊʘʜʞʠʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʘʚʘ, 

ʙʠʟʥʝʩʘ ʠ ʧʦʣʠʪʠʢʠ, ʚ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ ʚ ʛʦʨʦʜʝ ʍʫʜʞʘʥʜʝ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤʳ TajSpell ʚʥʝʜʨʝʥ ʚ ʧʨʦʮʝʩʩʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ɿɸʆ çɼʫʰʘʥʙʝ ʉʠʪʠ 

ɹʘʥʢè. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʥʝ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʠʥʪʝʟʘ, 

ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʧʝʨʝʚʦʜʘ ʨʝʯʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʦʩʪʨʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʄʦʜʝʣʠ, ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʜʞʠʢʩʢʠʡ ʢʦʥʪʝʥʪ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʢʘʢ ʦʙʲʝʢʪ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ. 

2. ʇʨʝʜʩʪʘʚʣʝʥ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʝʥ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʟʘʫʨʫʩʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʟʘʜʘʯ ʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ 
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ʧʨʠʤʝʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʣʦʚʘʨʝʡ. 

3. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʧʦʭʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʢʦʥʢʘʪʝʥʘʮʠʠ ʩʣʦʛʦʚ. ʇʨʠ ʵʪʦʤ 

ʧʦʣʫʯʝʥʳ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚ ʠ ʩʣʦʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ 

ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʙʘʟʳ ʜʘʥʥʳʭ çʩʣʦʛ-ʟʚʫʢè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ 

ʨʝʯʠ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʘʷ ʟʚʫʢʦʚʘʷ ʜʦʨʦʞʢʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʘʪʝ ʮʠʬʨʦʚʦʛʦ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ. 

5. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

6. ʀʩʩʣʝʜʦʚʘʥʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ.  

7. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʣʝʢʩ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ TajLINGVO, ʧʨʦʚʝʜʝʥʘ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʘʧʨʦʙʘʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ, 

ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʠʣʠ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ, ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠ 

ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʫʧʥʳ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ TajLINGVO 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʘʪʝʥʪʥʦʤ ʮʝʥʪʨʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʧʨʦʝʢʪʳ ʘʚʪʦʨʘ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ. ʀʭ ʧʝʨʝʯʝʥʴ ʜʦʩʪʫʧʝʥ ʥʘ ʩʘʡʪʝ www.tajlingvo.tj. 

ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʜʝʞʥʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʢʪʘʤʠ ʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʚʥʝʜʨʝʥʠʠ, ʜʦʢʫʤʝʥʪʘʤʠ ʦ ʚʳʜʘʯʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ 

ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠʟʥʘʥʠʝʤ ʟʘʩʣʫʛ ʘʚʪʦʨʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʧʨʝʤʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʋ. ʋʤʘʨʦʚʘ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʈʊ, 

2015 ʛ. ʠ ɻʦʩʧʨʝʤʠʷ ʜʣʷ ʫʯʸʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʦʯʥʳʭ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, 2021 ʛ; ʜʠʧʣʦʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʢʦʥʢʫʨʩʘ çʅʘʫʢʘ ï ʮʚʝʪ ʧʨʦʮʚʝʪʘʥʠʷè, ʥʦʤʠʥʘʮʠʷ ʠʥʥʦʚʘʮʠʷ ʠ ʥʦʚʦʚʚʝʜʝʥʠʝ, 2021 

ʛ., ʇʦʯʝʪʥʘʷ ʛʨʘʤʦʪʘ ʠ ʤʝʜʘʣʴ ç100 ʅʆɺʓʍ ʃʀʎè ʩʪʨʘʥ ʉʦʜʨʫʞʝʩʪʚʘ 

ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ, 2022 ʛ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.13.11 - çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʢʦʤʧʣʝʢʩʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʝʪʝʡè. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʤʝʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʘʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʫʥʢʪʘʤ 1 - 

ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ, ʠʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ; 3 - 

ʤʦʜʝʣʠ, ʤʝʪʦʜʳ, ʘʣʛʦʨʠʪʤʳ, ʷʟʳʢʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ; 4 - ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ; 5 - ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ; 7 - ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ; ʤʦʜʝʣʠ, ʤʝʪʦʜʳ, ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ 

ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʦʙʱʝʥʠʷ ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 



17 
 

ʟʘʱʠʪʫ, ʧʦʜʛʦʪʦʚʣʝʥʳ ʠʤ ʧʨʠ ʫʯʘʩʪʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʝ ʝʛʦ ʥʘʫʯʥʦʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ. 

ɸʧʨʦʙʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ ʍʇʀʊʊʋ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. 

ʆʩʠʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʝʤʠʥʘʨʘʭ: 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʚʦʧʨʦʩʳ ʤʘʪʝʤʘʪʠʢʠè, ʧʦʩʚʷʱʝʥʥʘʷ 

50-ʣʝʪʠʶ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ ʠʤʝʥʠ ɸ. ɼʞʫʨʘʝʚʘ ʅɸʅʊ, (26-27 ʤʘʷ 2023 ʛ.), ʛ. 

ɼʫʰʘʥʙʝ; ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦ ʪʝʤʝ çʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ IIè, (14 ʘʧʨʝʣʷ 2023 ʛ.), ɸʢʘʜʝʤʠʷ ʧʨʘʚʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʌʉʀʅ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʈʦʩʩʠʡʩʢʦ-ʪʘʜʞʠʢʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, (30 ʤʘʷ 2023 ʛ.), ʛ. ɼʫʰʘʥʙʝ; ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʜʥʶ ʨʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʪʝʤʫ çʈʦʜʥʦʡ 

ʷʟʳʢ ï ʠʩʪʦʯʥʠʢ ʩʘʤʦʧʦʟʥʘʥʠʷ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʜʫʭʦʚʥʦʩʪʠè, ʂʦʤʠʪʝʪ ʷʟʳʢʘ ʠ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, (16 ʬʝʚʨʘʣʷ 2023 ʛ.), 

ʛ. ɼʫʰʘʥʙʝ; ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʪʝʤʫ 

çʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳè, ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ (29 ʦʢʪʷʙʨʷ 2022 ʛ.), ʛ.  ɼʫʰʘʥʙʝ; ʪʨʝʪʴʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʘʢʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ: ʧʨʦʙʣʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭè ï ɸʀʉ-2022, ʍʇʀʊʊʋ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, (26 ʦʢʪʷʙʨʷ 2022 ʛ.), ʛ. ʍʫʜʞʘʥʜ; ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè, (26 ʩʝʥʪʷʙʨʷ 2022 ʛ.), ʛ. 

ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʷʟʳʢʦʟʥʘʥʠʷ ʠ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭè, ʬʠʣʠʘʣ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʚ ʛʦʨʦʜʝ ɼʫʰʘʥʙʝ, 

(29 ʦʢʪʷʙʨʷ 2022 ʛ.), ʛ. ɼʫʰʘʥʙʝ; ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʝʨʝʚʦʜʘ ʠ ʣʠʥʛʚʠʩʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠè, 

ʠʥʩʪʠʪʫʪ ʷʟʳʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʤʝʥʠ ʉʦʪʠʤʘ ʋʣʫʛʟʦʜʘ, (2019 ʛ.), ʛ. ɼʫʰʘʥʙʝ; 
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ʤʘʪʝʨʠʘʣʳ 22-ʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. 

ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, (19 ʘʧʨʝʣʷ 2019 ʛ.), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʦʩʚʷʱʝʥʥʘʷ 30-ʣʝʪʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʅʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, 

ʍʇʀʊʊʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, (2019 ʛ.), ʛ. ʍʫʜʞʘʥʜ; ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 90-ʣʝʪʠʶ ʊʝʤʫʨʭʘʥʘ ʄʘʢʩʫʜʦʚʘ, 

ʌʠʣʠʘʣ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʛʦʨʦʜʝ ʀʩʬʘʨʝ, (2018 ʛ.), 

ʛ. ʀʩʬʘʨʘ; ʤʘʪʝʨʠʘʣʳ 21-ʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʅʦʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, (20 ʘʧʨʝʣʷ 2018 ʛ.), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ; ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥè, ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ, (2017 ʛ.), ʛ. ɼʫʰʘʥʙʝ; 

ʤʘʪʝʨʠʘʣʳ 20-ʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. 

ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, (21 ʘʧʨʝʣʷ 2017 ʛ.), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; ʚʪʦʨʘʷ 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʘʢʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ: 

ʧʨʦʙʣʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭè ï ɸʀʉ-2017, 

ʍʇʀʊʊʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, (14-15 ʘʧʨʝʣʷ 2017 ʛ.), ʛ. ʍʫʜʞʘʥʜ; 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʪʝʤʫ çʂʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè, 

ʧʦʩʚʷʱʝʥʥʘʷ 25-ʣʝʪʠʶ ʅʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʍʇʀʊʊʋ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, (20 ʩʝʥʪʷʙʨʷ 2016 ʛ.), ʛ. ʍʫʜʞʘʥʜ; ʤʘʪʝʨʠʘʣʳ 17-ʛʦ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭè, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ,  (18 ʘʧʨʝʣʷ 

2014 ʛ.), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ; ʪʨʝʪʴʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ  ʢʦʥʬʝʨʝʥʮʠʷ çʆʪʢʨʳʪʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤè, ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ï OSTIS-2013, (21-23 ʬʝʚʨʘʣʷ 2013 ʛ.), ʛ. ʄʠʥʩʢ, 
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ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ; ʤʘʪʝʨʠʘʣʳ 16-ʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ çʅʦʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, (19 ʘʧʨʝʣʷ 2013 ʛ.), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ; ʧʝʨʚʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʘʢʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ: ʧʨʦʙʣʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭè ï 

ɸʀʉ-2012, ʍʇʀʊʊʋ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, (30 ʘʧʨʝʣʷ 2012 ʛ.), ʛ. ʍʫʜʞʘʥʜ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 68 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 25 (11 ʙʝʟ ʩʦʘʚʪʦʨʩʪʚʘ) ʠʟ 

ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʊ ʠ 

ɺɸʂ ʈʌ, 27 ʩʪʘʪʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʙʦʨʥʠʢʘʭ ʩʪʘʪʝʡ ʠ ʞʫʨʥʘʣʦʚ, 7 ʫʯʝʙʥʳʭ 

ʧʦʩʦʙʠʡ ʧʦʜ ʛʨʠʬʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺ ʧʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʦʣʫʯʝʥʦ 18 ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʠʪ 

ʠʟ 328 ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʪʨʘʥʠʮ, ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, 19 ʪʘʙʣʠʮ, 15 ʨʠʩʫʥʢʦʚ, 

ʙʠʙʣʠʦʛʨʘʬʠʠ ʩ 322 ʥʘʟʚʘʥʠʷʤʠ ʠ 2 ʧʨʠʣʦʞʝʥʠʡ. 

ʇʨʠʟʥʘʪʝʣʴʥʦʩʪʴ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ (ʢʦʥʩʫʣʴʪʘʥʪʫ), ʘʢʘʜʝʤʠʢʫ ʅɸʅʊ, ʜʦʢʪʦʨʫ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʋʩʤʘʥʦʚʫ ɿʘʬʘʨʫ ɼʞʫʨʘʝʚʠʯʫ ʟʘ ʧʦʣʝʟʥʳʝ 

ʩʦʚʝʪʳ ʠ ʜʦʙʨʳʝ ʥʘʩʪʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ.  
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ɻʃɸɺɸ 1. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ɿɸɼɸʏʀ ʈɽɸʃʀɿɸʎʀʀ 

ʂʆʄʇʔʖʊɽʈʅʆʁ ʃʀʅɻɺʀʉʊʀʂʀ ɺ ʊɸɼɾʀʂʉʂʆʄ ʗɿʓʂɽ 

 

Ä 1.1. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʧʦʟʚʦʣʠʣʦ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʫʯʨʝʞʜʝʥʠʷʤ ʩʪʨʘʥʳ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʥʘ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʦʜʛʦʪʦʚʢʠ ʧʝʯʘʪʥʳʭ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʠ ʚʘʞʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʪʘʜʞʠʢʩʢʠʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʜʨʘʡʚʝʨʦʚ ʠ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʣʦʩ ɹ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ 

ʢʦʥʪʝʥʪʘ ʚ ʀʥʪʝʨʥʝʪʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʧʨʘʢʪʠʢʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʠ ʩʪʘʣʠ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʪʘʜʞʠʢʩʢʦ-ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʠ ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʦʯʝʚʠʜʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. 

ʄʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ Devadason F.J. [214], Collins M. [204], 

Daille B. [210], De Luca E.W. [212], Hausser R.R. [221], Kutuzov A. [233], Church K. 

[197] ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʠʢʣʘʜʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ. 

ɺʦʧʨʦʩʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʚ ʪʝʢʩʪʦʚʳʭ 

ʜʘʥʥʳʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʸʥʳʭ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴ,̫ ʪʘʢʠʭ ʢʘʢ 

Damerau F.J. [211], Abney S. [192], Angell R.C. [195], Levenshtein V.I. [235], Hausser 

R. [220], Church K.W. [198]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʤʠ ʤʝʪʦʜʳ 

ʥʘʰʣʠ ʩʚʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʚ ʪʝʢʩʪʘʭ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. 

ʇʨʦʙʣʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʳʣʠ ʚ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʥʘʰʣʠ ʩʚʦʝ 
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ʨʝʰʝʥʠʝ ʚ ʨʘʙʦʪʘʭ Masterman M. [242-243], Simard M. [247], Ahmed F. [193], Lopez 

A. [238], Pujianto E. [246]. 

ʄʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ Cooper F.S. [206-208], George E.B. [216], Hunt, A.J. 

[223], Stolcke A. [250], Klatt D.H. [227-230], Van Santen J.P.H. [255], Massaro D.W. 

[240-241], Olive J. [245], Vitale T. [256], ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʩʣʠ ʪʘʢʠʝ 

ʫʯʝʥʳʝ, ʢʘʢ ɸ.ɻ.ʉʙʦʝʚ [138-139], ɼ.ʐ.ʉʫʣʝʡʤʘʥʦʚ [145-147], ʖ.ɻ.ɿʝʣʝʥʢʦʚ [93], 

ɽ.ɺ. ʂʦʪʝʣʴʥʠʢʦʚ [111-112], ɼ.ɺ.ʄʠʭʘʡʣʦʚ [125-126], ʌ.ɸ.ʄʫʨʟʠʥ [127], 

ʀ.ʀ.ɹʳʩʪʨʦʚ [64], ɸ.ɺ.ɿʘʙʦʣʝʝʚʘ-ɿʦʪʦʚʘ [81], ʀ.ɸ.ʄʠʥʘʢʦʚ [123-124], 

ʉ.ɺ.ʉʤʠʨʥʦʚ [140], ɸ.ɺ. ʇʨʫʮʢʦʚ [134-135], ɺ.ʗ.ʏʫʯʫʧʘʣ [185-186], ɺ.ʅ.ʉʦʨʦʢʠʥ 

[143-144], ʅ.ɻ.ɿʘʛʦʨʫʡʢʦ [182-183], ʆ.ʌ.ʂʨʠʚʥʦʚʘ [113-114], ɸ.ɸ.ɿʘʣʠʟʥʷʢ [84], 

ɸ.ʀ.ɽʚʩʝʝʚʘ [78-79], ʈ.ʂ.ʇʦʪʘʧʦʚʘ [133], ʂ.ɸ.ɼʨʦʟʜʦʚʘ [76], ɺ.ʀ.ɻʘʣʫʥʦʚ [65].  

ɺ ʩʪʨʘʥʘʭ ʉʅɻ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠʟʚʝʩʪʥʳ 

ʪʨʫʜʳ ʙʝʣʦʨʫʩʩʢʠʭ ʫʯʝʥʳʭ ɹ.ʄ. ʃʦʙʘʥʦʚʘ [116-118], ʃ.ʀ. ʉʠʨʫʣʴʥʠʢʘ [182-183], 

ɽ.ɹ. ʂʘʨʥʝʚʩʢʦʡ [101], ʫʢʨʘʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʊ.ɺ. ʃʶʜʦʚʠʢʘ [119-120], ʅ.ʅ. 

ʉʘʞʢʘ [137], ɸ.ɺ. ɸʥʠʩʠʤʦʚʘ [55]. ʇʦ ʚʦʧʨʦʩʘʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʣʦʚʘʨʝʡ, 

ʪʝʟʘʫʨʫʩʦʚ ʠ ʤʘʰʠʥʥʦʛʦ ʬʦʥʜʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʟʘʤʝʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʖ.ʅ. ʂʘʨʘʫʣʦʚʘ [100], ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ [129], ɺ.ʐ. ʈʫʙʘʰʢʠʥʘ 

[136], ʉ.ɺ. ʃʝʩʥʠʢʦʚʘ [115]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʨʝʜʩʪʚ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʦ ʚʪʦʨʦʤ ʪʳʩʷʯʝʣʝʪʠʠ, ʫʯʝʥʳʝ 

ɽ.ɹ.ʂʦʟʝʨʝʥʢʦ [102-103], ɻ.ɻ.ɹʝʣʦʥʦʛʦʚ [63], ʉ.ʆ.ʐʝʨʝʤʝʪʴʝʚʘ [187], ɽ.ɻ.ɾʠʣʷʢʦʚ 

[80], ɺ.ʅ.ɿʘʭʘʨʦʚ [92], ʀ.ɺ. ʂʦʚʘʣʝʚʘ [104], ʌ.ɸ. ʄʫʨʟʠʥ [127], ʅ.ʅ. ʏʝʨʥʠʢ [184] 

ʧʨʝʜʩʪʘʚʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʧʨʦʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥ ʜʦ ʢʦʥʮʘ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çNatural Language Processing, NLPè, ʨʘʟʨʘʙʦʪʘʥʳ 
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ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʢʦʤʧʣʝʢʩ 

ʘʣʛʦʨʠʪʤʦʚ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʞʝʣʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʛʫʪ ʦʙʨʘʙʦʪʘʪʴ ʠ 

ʪʝʢʩʪʦʚʫʶ, ʠ ʛʦʣʦʩʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʭʨʘʥʝʥʥʫ ʁʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʤʷʪʠ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʥʪʝʟʘʪʦʨʦʚ ʨʝʯʠ: 

word2vec [285]; ʃʝʤʤʘʪʠʟʘʪʦʨ ʧʨʘʚʦʧʠʩʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʜʦ ʠʩʧʨʘʚʣʝʥʠʡ (ɸ.ɽ. 

ʇʦʣʷʢʦʚ) [307]; Apache OpenNLP (The Apache Software Foundation, Incubator)) 

[308]; Mystem (ʀʣʴʷ ʉʝʛʘʣʦʚʠʯ, ɺʠʪʘʣʠʡ ʊʠʪʦʚ, ʢʦʤʧʘʥʠʷ ʗʥʜʝʢʩ) [276]; Ngram 

Statistics Package - NSP (Ted Pedersen) [278], Langsoft [272]; ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

ʢʦʤʧʘʥʠʠ LingSoft (ʌʠʥʣʷʥʜʠʷ) [274]; ʉʠʩʪʝʤʘ StarLing (ʉ.ɸ. ʉʪʘʨʦʩʪʠʥ) ) [283]; 

MonoConc/ParaConc (Michael Barlow Dept of Linguistics, Rice University, Texas, 

USA) [275]; WordSmith Tools (Mike Scott, School of English, University of Liverpool) 

[286]; Galaktika-ZOOM (ʢʦʨʧʦʨʘʮʠʷ ɻʘʣʘʢʪʠʢʘ, ʄʦʩʢʚʘ) [270], netXtract (Relevant 

Software Inc.) [277]; Paai's text utilities (Dr. J.J. Paijmans, ʅʠʜʝʨʣʘʥʜ) [293]. 

ʇʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ Portal Language bab.la (ɸʥʜʨʝʘʩ ʐʨʝʪʝʨ, ʇʘʪʨʠʢ 

ʋʢʝʨ) [294], ʦʥʣʘʡʥ-ʩʣʦʚʘʨʠ ʠʟʜʘʪʝʣʴʩʪʚʘ çʕʊʉè (ETS Publishing House) [301], 

ʩʣʦʚʘʨʠ ʆʞʝʛʦʚʘ ʠ ɿʘʣʠʟʥʷʢʘ (ʉ.ɸ. ʉʪʘʨʦʩʪʠʥ) [299], Lexical FreeNet (Datamuse 

Corporation) [300], WordNet (Cognitive Science Laboratory, Princeton University) 

[295], Babylon.com (Babilon.com Ltd.) [290], ABBYY Lingvo-11 (ABBYY Software 

House) [289], ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ PROMT (ʆɸʆ çʇʈʆʝʢʪ ʄʊè) [297], ʗʥʜʝʢʩ. 

ʉʣʦʚʘʨʠ (ʗʥʜʝʢʩ) [298], Lexical FreeNet (Datamuse Corporation) [273] ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʘʢ ʦʬʣʘʡʥ, ʪʘʢ ʠ ʦʥʣʘʡʥ ʤʥʦʛʦʷʟʳʯʥʳʡ ʩʣʦʚʘʨʴ.  ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʣʦʚʘʨʝʡ ʠ ʪʝʟʘʫʨʫʩʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʤʥʦʛʦʷʟʳʯʥʳʡ ʩʣʦʚʘʨʴ, ʦʪʨʘʞʘʶʱʠʡ 

ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʪʦʣʢʦʚʘʥʠʷ ʩʣʦʚ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ 

ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ. ʕʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʵʪʠʭ ʩʠʩʪʝʤ. 

 ʉʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʣʘʩʪʠ ʩʠʥʪʝʟʘ ʨʝʯʠ: 

Sakrament Text-to-Speech Engine (ʢʘʤʧʘʥʠʷ ñʉʘʢʨʘʤʝʥʪò) [280], CSLU Toolkit 
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(Center for Spoken Language Understanding) [292], CMU Artificial Intelligence 

Repository (Carnegie Mellon University, School of Computer Science) [291], ʈʝʯʝʚʳʝ 

ʧʨʦʛʨʘʤʤʳ ʚ Websound.ru (ɸʣʝʢʩʘʥʜʨ ʈʘʜʟʠʰʝʚʩʢʠʡ) [288], Speech technology 

(ʎʝʥʪʨ ʨʝʯʝʚʳʭ ʪʝʭʥʦʣʦʠʡ, ʉ-ʇʝʪʝʨʙʫʨʛ) [282], Fonix Speech (Fonix Co) [269], Text-

To-Speech Converter for MS Word (Exiton) [284], Govorilka (Anton Ryazanov) [271], 

BookMania (Sergey Shishmintzev, ʂʠʝʚ) [268], Speech Synthesis and Recognition 

Laboratory (ʄʠʥʩʢ) [281]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ 

ʯʪʝʥʠʷ ʪʝʢʩʪʦʚ ʚʩʣʫʭ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ. ʅʦ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʩ 

ʥʠʤʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠʧʠʩʳʚʘʝʤʳʝ ʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʟʚʫʯʥʦʩʪʠ ʷʟʳʢʘ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʘʷ 

ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ, ʥʝ ʤʦʞʝʪ ʦʜʠʥʘʢʦʚʦ ʫʩʧʝʰʥʦ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʟʘʜʘʯʠ ʥʘ ʣʶʙʦʤ ʜʨʫʛʦʤ ʷʟʳʢʝ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʜʣʷ ʪʘʜʞʠʢʩʢʦʡ 

ʨʝʯʠ. 

 ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʩʪʘʣʠ 

ʜʦʩʪʫʧʥʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɻʨʫʧʧʘ 

ʠʟ ʰʝʩʪʠ ʣʠʥʛʚʠʩʪʦʚ ʠʟ ɼʞʦʨʜʞʪʘʫʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʣʘ ʧʝʨʚʫʶ 

ʫʧʦʤʷʥʫʪʫʶ ʩʠʩʪʝʤʫ ʜʣʷ IBM. ʕʪʘ ʩʠʩʪʝʤʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʢʦʤʧʴʶʪʝʨʳ CP/M ʠ TRS-80 ʚ 80-ʝ ʛʦʜʳ, ʘ ʟʘʪʝʤ ʚ 1981 ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 

ʧʘʢʝʪʳ ʜʣʷ IBM PC. ʕʪʠ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʘʚʪʦʥʦʤʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʟʘʧʫʩʢʘʪʴ ʠʟ ʧʘʢʝʪʦʚ ʪʝʢʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʧʘʢʝʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʝ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʦʣʝʝ ʩʪʘ ʷʟʳʢʦʚ. ɺ ʈʦʩʩʠʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʳʡ ʧʘʢʝʪ çʆʈʌʆè [287], ʧʨʦʚʝʨʷʶʱʠʡ ʦʨʬʦʛʨʘʬʠʶ ʥʘ 

ʰʝʩʪʠ ʷʟʳʢʘʭ: ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ, ʥʝʤʝʮʢʦʤ, ʬʨʘʥʮʫʟʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ ʠ 

ʫʢʨʘʠʥʩʢʦʤ. ɼʣʷ ʚʩʝʭ ʷʟʳʢʦʚ ʝʩʪʴ ʫʜʦʙʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʩʣʦʚ 

ʩʦ ʚʩʝʤʠ ʬʦʨʤʘʤʠ ʵʪʠʭ ʩʣʦʚ. ʇʘʢʝʪ çʆʈʌʆè ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʧʨʦʜʫʢʪʳ Microsoft, 

ʘ ʪʘʢʞʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʦʜʫʢʪʘʤ PageMaker [312], WordPerfect 
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[314], WordPro [315] ʠ Quark XPress [313]. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʣʦʚʘʨʴ. ʅʘʧʨʠʤʝʨ, MS Office [310] ʠ OpenOfficeOrg [279] ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʦʣʝʝ 100 ʷʟʳʢʦʚ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʩʣʦʚʦʬʦʨʤ ʠ ʵʣʝʤʝʥʪʦʚ ʩʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʬʠʢʩʳ, ʢʦʨʥʠ 

ʠ ʩʫʬʬʠʢʩʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʵʪʦʪ ʧʘʢʝʪ ʥʝ ʚʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚʦʧʨʦʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʘʫʯʥʳʭ ʢʨʫʛʦʚ. 

 ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ Natural Language Projects at ISI (Univ. of 

Southern California/Information Science Inst.) [311], çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ 

ʄʫʣʠʪʨʘʥè (pom@aha.ru) [306], Translate.Ru (ʆʆʆ ʇʈʆʄʊ) [304], LEO 

(Department of Informatics, Technische Universitat, Munchen) [309], Perevodov.net 

(Ectaco) [303], ʇʨʦʝʢʪʳ PIT ZS (ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ) [296], Computer Aided Translation (Google) [302], ʗʥʜʝʢʩ ʇʝʨʝʚʦʜʯʠʢ 

(translate.yandex.com) [305] ʚ ʦʩʥʦʚʥʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʠʣʠ 

ʜʦʢʫʤʝʥʪʘ. ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʘʨʥʳʝ ʧʝʨʝʚʦʜ r ʩ ʨʘʟʥʳʭ ʷʟʳʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʤʘʰʠʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʜʚʫʭ 

ʷʟʳʢʦʚ. ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʪʘʜʞʠʢʩʢʦ-ʨʦʩʩʠʡʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʚʥʝʜʨʠʪʴ ʚ ʩʠʩʪʝʤʫ ʧʝʨʝʚʦʜʘ. 

 

Ä 1.2. ʆʙʟʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʚʳʟʚʘʣ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʠʥʛʚʠʩʪʠʢʠ.  ʋʯʝʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʘʢʘʜʝʤʠʢʘ ʅɸʅʊ ɿ.ɼ. ʋʩʤʘʥʦʚʘ [148-181] ʦʙʨʘʪʠʣʠʩʴ ʢ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʦʪʨʘʩʣʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ.  

ʅʘʫʯʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʦʡ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ, ʥʘʰʣʠ ʩʚʦʝ ʨʝʰʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʠʭ ʪʘʜʞʠʢʠʩʪʘʥʩʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ 

ʄ.ɸ. ʀʩʤʦʠʣʦʚ [94-99], ʉ.ɸ. ɿʘʨʠʧʦʚ [85-91], ʆ.ʄ. ʉʦʣʠʝʚ [142], ɻ.ʄ. ɼʦʚʫʜʦʚ [74-

75], ʃ.ɸ. ɻʨʘʱʝʥʢʦ [68-72], ɸ.ɸ. ʂʦʩʠʤʦʚ [105-110], ɸ.ɻ. ɻʫʣʦʤʩʘʬʜʘʨʦʚ [73; 96; 

98], ʂ. ʉ. ɹʘʭʪʝʝʚ [60-62; 106; 110], ʂ. ɸ. ɽʚʘʟʦʚ [189-191], ʐ. ʅ. ɸʰʫʨʦʚʘ [56-59], 

ɸ. ɸ. ʅʘʟʘʨʦʚ [128].  

ɸʢʘʜʝʤʠʢ ɿ.ɼ. ʋʩʤʘʥʦʚ, ʚʦʟʛʣʘʚʠʚʰʠʡ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʠʣ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʟʳʩʢʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʂ ʥʠʤ ʦʥ ʦʪʥʝʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʩʪʦʛʦ ʜʚʫʩʦʩʪʘʚʥʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʪʘʜʞʠʢʩʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʨʘʡʚʝʨʦʚ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, 

ʦʙʤʝʥ ʩʠʩʪʝʤʘʤʠ ʛʨʘʬʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʘʥʘʣʠʟ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʚʪʦʨʦʚ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. 

 ɺ ʨʘʟʨʘʙʦʪʢʝ ʫʢʘʟʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʢʦʣʣʝʢʪʠʚ 

ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: 

- ʚ ʨʘʙʦʪʝ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʉ.ɸ. ɿʘʨʠʧʦʚʘ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʪʦʛʦ ʜʚʫʩʦʩʪʘʚʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ [263]; 

- ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʆ.ʄ. ʉʦʣʠʝʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʠʤʚʦʣʦʚ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʩʚʦʙʦʜʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʵʨʛʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ 

ʰʨʠʬʪʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʨʘʡʚʝʨʘ TajGraph [265]; 

- ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʃ.ɸ. ɻʨʘʱʝʥʢʦ ʨʘʟʨʘʙʦʪʘʥ ʵʬʬʝʢʪʠʚʥʳʡ 

ʨʘʩʯʝʪʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʥʝʡʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʪʘʜʞʠʢʩʢʦ-

ʧʝʨʩʠʜʩʢʠʡ ʷʟʳʢ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [259]; 
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- ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ɻ.ʄ. ɼʦʚʫʜʦʚʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ 

ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚʦʬʦʨʤ [262]; 

- ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ɸ.ɸ. ʂʦʩʠʤʦʚʘ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ, 

ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʘʚʪʦʨʩʪʚʘ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [264]. 

ɼʣʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʣʬʘʚʠʪ; ʙʫʢʚʘ N-ʛʨʘʤʤʘ; 

ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ; ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚ; ʬʦʨʤʳ ʩʣʦʚ ʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝ; 

ʘʥʘʛʨʘʤʤʳ; N-ʛʨʘʤʤ ʩʣʦʚ; ʤʦʨʬʳ; ʧʨʝʬʠʢʩʳ ʠ ʩʫʬʬʠʢʩʳ; ʢʦʨʥʠ ʩʣʦʚ; ʬʨʘʟʳ ʠ 

ʪʠʧʳ ʧʨʝʜʣʦʞʝʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʙʳʣ ʩʦʟʜʘʥ ʢʦʤʧʣʝʢʩ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʚʝʙ-ʧʨʦʛʨʘʤʤ: ʧʘʢʝʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ, ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʩʠʩʪʝʤʳ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʙʳʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʢʦʤʧʣʝʢʩ ʪʘʜʞʠʢʩʢʠʭ ʧʨʘʚʠʣ ʧʨʘʚʦʧʠʩʘʥʠʷ [11-14]. ɺʦʧʨʦʩ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣ ʫʯʪʝʥ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ ʧʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ [15-16]. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ 

ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ɺ.ʉ. ʈʘʩʪʦʨʛʫʝʚʦʡ [20], ɼ.ʄ. ʀʩʢʘʥʜʘʨʦʚʦʡ [21], ʊ.ʉ. 

ʐʦʢʠʨʦʚʘ [54, 188], ɸ.ɸ. ʆʜʠʥʘʝʚʘ [130-131], ɸ.ʖ. ʌʦʤʠʥʘ [266], ɼ.ɼ. ʉʦʙʠʨʦʚʘ 

[141], ɸ. ʄʘʤʘʜʥʘʟʘʨʦʚʘ [121-122]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʦʩʪʴ ʪʝʤ rʜʠʩʩʝʨʪʘʮʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2005 ʛʦʜʘ ʚ ʥʘʫʯʥʦʡ ʰʢʦʣʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʧʨʠ 
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ʀʥʩʪʠʪʫʪʝ ʤʘʪʝʤʘʪʠʢʠ ɸ. ɼʞʫʨʘʝʚʘ ʅɸʅʊ ʠ ʍʇʀʊʊʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. 

ʆʩʠʤʠ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʘʥʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

 ʜʨʘʡʚʝʨ TajGraph 1.0 ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʰʨʠʬʪʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 

ʢʦʤʧʴʶʪʝʨʘ; 

 ʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʣʦʚʘʨʠ; 

 ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʚʫʯʘʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ; 

 ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʫʶ 

ʛʨʘʬʠʢʫ; 

 ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢʦʚʦʡ ʧʘʢʝʪ ʜʣʷ ʩʠʩʪʝʤʳ Open Office Org; 

 ʪʘʜʞʠʢʩʢʠʡ ʩʣʦʚʘʨʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʚ Microsoft Office. 

ʅʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ ʩʚʦʶ 

ʚʝʨʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ  

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʀʭ ʚʥʝʜʨʝʥʠʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʦʥʠ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʫʨʦʚʥʝ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʢʣʘʤʳ ʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

 ʵʨʛʦʥʦʤʠʯʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʘʥʛʣʠʡʩʢʠʭ, ʨʫʩʩʢʠʭ ʠ ʪʘʜʞʠʢʩʢʠʭ ʙʫʢʚ, ʘ ʪʘʢʞʝ 

ʘʣʬʘʚʠʪʘ ʵʩʧʝʨʘʥʪʦ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ; 

 ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʫʶ 

ʛʨʘʬʠʢʫ; 

 ʪʘʜʞʠʢʩʢʦ-ʧʝʨʩʠʜʩʢʠʡ ʢʦʥʚʝʨʪʝʨ ʣʠʥʝʡʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 

 ʨɻʛʦʥʦʤʠʯʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. 
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ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ: 

 ʯʘʩʪʦʪʘ ʙʫʢʚʝʥʥʳʭ ʫʥʠʛʨʘʤʤ, ʜʠʘʛʨʘʤʤ ʠ ʪʨʠʛʨʘʤʤ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

 ʩʣʦʛʦʚʘʷ ʦʩʥʦʚʘ ʠ ʯʘʩʪʦʪʥʦʩʪʴ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚʦʬʦʨʤ, ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ; 

 ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʣʘʛʦʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ; 

 Ŭɓ-ʢʦʜʠʨʦʚʘʥʠʝ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ; 

 çʩʪʦʧ-ʩʣʦʚʘè ʠʟ ʪʘʜʞʠʢʩʢʦʛʦ ʩʣʦʚʘʨʷ; 

 ʢʦʜʠʨʦʚʘʥʠʝ ʩʣʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ; 

 ʤʦʨʬʝʤʥʘʷ ʠ ʯʘʩʪʦʪʥʦ-ʤʦʨʬʝʤʥʘʷ ʩʣʦʚʘʨʥʘʷ ʙʘʟʘ ʪʘʜʞʠʢʩʢʦʛʦ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ; 

 ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʚʦʬʦʨʤ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ; 

 ʩʚʷʟʠ ʬʦʨʤ ʩʣʦʚ ʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝ. 

ɺʘʞʥʝʡʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʝʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ 

ʤʦʞʝʪ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚʦʬʦʨʤ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʧʦʟʠʮʠʦʥʥʦʡ 

ʢʦʜʠʨʦʚʢʝ ʛʨʘʤʤʘʪʠʢ ʩʣʦʚʦʬʦʨʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʂ ʚʘʞʥʳʤ ʧʨʦʝʢʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, 

ʦʪʥʦʩʷʪʩʷ: 

 ʨʘʟʨʘʙʦʪʢʘ ʩʣʦʚʘʨʷ ʢʦʨʥʝʡ ʠ ʦʩʥʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ; 

 ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʚʘʨʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ; 

 ʨʘʟʨʘʙʦʪʢʘ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʩʣʦʚʘʨʷ (ʦʙʨʘʪʥʦʛʦ ʘʣʬʘʚʠʪʘ); 

 ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ; 

 ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʩʣʦʚ; 

 ʠʟʫʯʝʥʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʜʞʠʢʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ; 
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 ʨʘʟʨʘʙʦʪʢʘ ʛʠʧʦʪʝʟʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ; 

 ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʪʝʢʩʪʘ; 

 ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʘʜʞʠʢʩʢʠʭ ʬʨʘʟ. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʨʝʰʠʪʴ ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ 

ï ʨʝʛʫʣʷʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ Microsoft ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʥʘʰʠʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ ʜʣʷ ʠʭ ʨʘʙʦʪʳ ʚ ʥʦʚʳʭ ʚʝʨʩʠʷʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

Windows. ʕʪʦʤʫ ʤʳ ʥʘʫʯʠʣʠʩʴ ʠʟ ʥʝʫʜʘʯʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚ ʦʪʨʘʩʣʠ ʧʘʢʝʪʘ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʅʘʰ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʨʘʙʦʪʘʚʰʠʡ ʥʘ Windows XP/7/Vista ʠ ʧʦʣʫʯʠʚʰʠʡ ʤʥʦʞʝʩʪʚʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʟʳʚʦʚ, ʦʢʘʟʘʣʩʷ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʝʝ ʥʦʚʳʤʠ 

ʚʝʨʩʠʷʤʠ Windows. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʩʠʥʪʝʟʘ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ. 

 

Ä 1.3. ʆʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

 

ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ TajLINGVO ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʮʝʩʩʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʥʘʙʦʨʘ 

ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʥʘʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʀʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

                              TajLINGVO = {ʊ, P, ɸ, ʊɽ, I, R}     (1.1) 

ʛʜʝ, 

ʊ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 
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P ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚ TajLINGVO, Pi, i=1én; 

A ï ʥʘʙʦʨ ʘʣʛʦʨʠʪʤʦʚ Aj, j=1...m ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ {Pi}; 

TE ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ {Aj} ʚ ʧʨʦʮʝʩʩʘʭ {Pi}; 

I ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʚʚʦʜʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ; 

R ï ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚ ʧʨʦʮʝʩʩʘʭ {Pi}. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨ rʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʝʝ ʦʩʥʦʚʫ 

ʢʣʘʜʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜ rʠ ʠʥʩʪʨʫʤʝʥʪ,r ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʩ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ. ʂ ʪʘʢʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ, 

ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ Structured Analysis and Design Technique (SADT) ï 

ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʥʞʝʥʝʨʥʘʷ 

ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʚ ʬʦʨʤʝ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦʜʩʠʩʪʝʤ. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ TajLINGVO, ʧʨʝʜʣʦʞʝʥʥʘʷ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SADT (ʨʠʩ. 

1.1), ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʧʦʜʩʠʩʪʝʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʘʤʠ ɸʆʊ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ. ʇʦʜʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦ ʨʝʘʣʠʟʫʶʪ ʥʘʙʦʨ 

ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʠʨʫʶʪ ʥʘʙʦʨ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ, ʢʦʪʦʨʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠ 

ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. 

ʇʦʜʩʠʩʪʝʤʘ çʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚè ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʪʝʢʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

ʚʳʙʦʨʢʠ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʜʩʠʩʪʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʠʩʪʦʯʥʠʢʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʟʘʜʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ɸʆʊ. 
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ʈʠʩʫʥʦʢ 1.1. - ʉʭʝʤʘ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ TajLINGVO 

 

ʇʦʜʩʠʩʪʝʤʘ çɸʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʘʣʛʦʨʠʪʤʦʚ, ʧʨʠʤʝʥʝʥʥʳʭ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʟʘʜʘʯ ʠ ʧʨʦʮʝʜʫʨ 

ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʄʉʇ. 

ʇʦʜʩʠʩʪʝʤʘ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ɸʆʊè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʦʮʝʜʫʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʦʜʩʠʩʪʝʤʘ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʠʩʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨʘ ʜʘʥʥʳʭ, ʟʘʧʠʩʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. 

ʊʘʢʞʝ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʚʝʨʩʠʠ ʦʪʯʝʪʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʪʦʯʝʢ, ʜʠʘʛʨʘʤʤ 

ʠ ʛʠʩʪʦʛʨʘʤʤ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO ʥʝʦʙʭʦʜʠʤʦ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʈ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʘʙʦʨ ɸ-

ʘʣʛʦʨʠʪʤʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʫʶ 

ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʥʦʥʠʤʦʚ, ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ, ʩʠʥʪʝʟ ʨʝʯʠ ʠ 

ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. 

ʉʪʨʫʢʪʫʨʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ 

ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʟʫʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ 

ʤʦʜʝʣʴ ʙʘʟʳ ʟʥʘʥʠʡ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʩʪʨʫʢʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʢʘʢ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʪʘʢ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʤʦʜʝʣʝʡ. ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ: 

 

FM = {LC, SW, SS, DS, GS, CS}    (1.2) 

ʛʜʝ, 

LC (ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ) ï ʠʩʪʦʯʥʠʢ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʟʳʢʦʚʳʭ ʨʝʩʫʨʩʦʚ;  

SW (word structure) ï ʥʘʙʦʨ ʩʦʩʪʘʚʣʝʥʥʳʭ ʩʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʦʪ LT;  

SS (semantic structure) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʦʧʠʩʳʚʘʶʱʠʭ SW;  

DS (data structure) ï ʥʘʙʦʨ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, SS ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ SW;  

GS (grammar structure) ï ʢʦʤʧʣʝʢʩ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ;  

CS (code structure) ï ʥʘʙʦʨ ʩʪʨʫʢʪʫʨ ʢʦʜʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ DS ʩʦʛʣʘʩʥʦ GS. 

ʇʨʦʮʝʩʩʳ ʧʦʠʩʢʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʧʦʥʠʤʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʝʘʣʠʟʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ WSĄCS. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʫʧʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 
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ʩʠʩʪʝʤʳ TajLINGVO, ʚ ʢʦʪʦʨʦʡ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʨʠʩ. 1.2). 

 

 

 

ʈʠʩʫʥʦʢ 1.2. - ʇʣʘʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ TajLINGVO 

 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʩʠʩʪʝʤʳ TajLINGVO: 

P1 ï ʩʦʟʜʘʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʧʨʠʤʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ); 

P2 ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʷʟʳʢʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʮʝʩʩʫ P1 ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʦʤʦʥʠʤʦʚ; 

P3 ï ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʟʘʧʠʩʠ ʚ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʣʫʯʘʝ 

ʥʘʭʦʞʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʦʧʝʨʘʮʠʠ P2. 

ʈ4 ï ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ 

ʦʨʬʦʛʨʘʬʠʠ ʷʟʳʢʘ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʩʪʨʫʢʪʫʨ ʧʨʘʚʠʣʘʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚʦʟʤʦʞʝʥ ʚʦʟʚʨʘʪ ʢ ʧʨʦʮʝʩʩʫ ʈ3; 

ʈ5 ï ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʮʝʩʩʫ ʈ4; 

S1 ï ʠʩʪʦʯʥʠʢʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

S2 ï ʭʨʘʥʠʣʠʱʝ ʪʝʢʩʪʘ; 
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S3 ï ʩʤʳʩʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ 

ʛʨʘʤʤʘʪʠʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ; 

S4 ï ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ; 

S5 ï ʵʪʦ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ 

ʷʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ IDEF, DFD, UML. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʦʙʲʝʢʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʨʘʤʢʘʭ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʷʟʳʢ UML ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʧʨʝʜʤʝʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. ɺ UML ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʦʜʝʣʝʡ: 

- ʩʪʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ(ʥʝʧʦʜʚʠʞʥʘʷ) (static model); 

- ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʜʚʠʞʫʱʘʷʩʷ) (dynamic model); 

- ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ (interaction model); 

- ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (physical model). 

ʇʨʘʢʪʠʯʝʩʢʘ ̫ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʢʦʤʙʠʥʘʮʠʠ ʪʨʝʭ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ: ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʢʣʘʩʩʦʚ. 

ʆʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʛʨʘʥʠʮʳ ʠ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʜʣʝʞʘʱʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʆʧʠʩʘʥʠʝ ʧʣʘʥʠʨʫʝʪ ʦʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ ʩʠʩʪʝʤʳ ʠ ʨʘʩʢʨʳʚʘʝʪ ʝʝ ʚ ʚʠʜʝ 

ʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʀʟʦʙʨʘʞʝʥʠʝ ʦʪʨʘʞʘʝʪ 

ʘʙʩʪʨʘʢʪʥʳʡ ʘʣʛʦʨʠʪʤ ʵʪʘʧʘ ʞʠʟʥʠ ʩʠʩʪʝʤʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʜʥʘʢʦ ʚ ʜʨʫʛʦʡ ʩʭʝʤʝ, ʯʝʤ 

ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʰʘʛʠ ʘʣʛʦʨʠʪʤʘ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʲʝʢʪʦʚ, ʩʠʤʚʦʣʦʚ, 

ʜʝʡʩʪʚʠʡ ʠ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʩʦʚ. 
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ʅʘʜʝʞʥʘʷ ʨʘʙʦʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʦʩʚʦʝʥʠʝ ʢʦʨʧʫʩʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ, ʨʘʟʨʘʙʦʪʢʫ ʚʪʦʨʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦʡ ʛʠʧʦʪʝʟʳ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʤʝʞʜʫ ʨʫʩʩʢʠʤ ʠ ʪʘʜʞʠʢʩʢʠʤ ʷʟʳʢʘʤʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʩʝʤʘʥʪʠʢʠ.  

ʅʘʣʠʯʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʥʝ ʤʝʰʘʝʪ ʧʨʦʛʨʝʩʩʫ, ʘ ʥʘʦʙʦʨʦʪ, 

ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʠʶ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʨʘ ʪʝʢʩʪʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʣʦʚʘʨʝʡ (ʢʦʨʥʝʧʣʦʜʳ) ʠ ʢʦʨʥʠ ʩʣʦʚ, ʬʦʨʤʳ ʩʣʦʚ ʠ ʠʭ 

ʛʨʘʤʤʘʪʠʢʘ, ʯʘʩʪʠ ʨʝʯʠ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʠ ʪ.ʜ. 

 ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʢʣʘʩʩʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

- ʩʫʱʥʦʩʪʥʳʡ ʢʣʘʩʩ Text_Element ʨʝʘʣʠʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʥʦʡ ʩʪʨʫʢʪʫʨʳ; 

- ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ Text_Element ʨʝʘʣʠʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʪʠʧʘ: ʙʫʢʚʳ, ʙʠʛʨʘʤʤʳ ʠ ʪʨʠʛʨʘʤʤʳ, ʩʣʦʛʠ, ʩʣʦʚʘ, 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ; 

- ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ Lingustic_Corpus ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʞʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ; 

- ʢʣʘʩʩ ʪʘʜʞʠʢʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʨʝʯʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʦʩʪʫʧ ʢ ʚʥʝʰʥʝʡ ʙʠʙʣʠʦʪʝʢʝ TTextSpeechLib, ʚʳʧʦʣʥʷʶʱʝʡ ʩʠʥʪʝʟ ʨʝʯʠ ʥʘ 

ʦʩʥʦʚʝ ʩʣʦʛʦʚʳʭ ʟʚʫʢʦʚ ʚ ʩʧʠʩʢʝ ʢʣʘʩʩʦʚ ʪʠʧʘ DB_Slog_Zvuk; 

- ʢʣʘʩʩ ʠʥʪʝʨʬʝʡʩʘ MultyGANJ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʥʝʰʥʝʡ ʙʠʙʣʠʦʪʝʢʝ 

TThesaurusLib, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 

ʪʝʟʘʫʨʫʩʦʤ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʧʠʩʢʝ ʢʣʘʩʩʘ Taj_Thesaurus; 

- ʢʣʘʩʩ ʠʥʪʝʨʬʝʡʩʘ TajSPELL ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʥʝʰʥʝʡ ʙʠʙʣʠʦʪʝʢʝ 

TspellCheckLib, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʢʣʘʩʩʦʚ Spell_Dictionary; 

- ʢʣʘʩʩ ʠʥʪʝʨʬʝʡʩʘ www.tarjumon.tj ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʥʝʰʥʝʡ 

ʙʠʙʣʠʦʪʝʢʝ TTranslateLib, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ 
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ʪʝʢʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ, ʨʫʩʩʢʦʤ ʠ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ ʚ ʩʧʠʩʢʝ ʪʘʢʠʭ ʢʣʘʩʩʦʚ, ʢʘʢ tj_ru_en_Parallel_Corpus. 

 ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʩʠʥʪʝʟʘ ʨʝʯʠ, ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʪʝʟʘʫʨʫʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʠ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ 

TajLINGVO. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ TajLINGVO ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ çʩʣʦʛ-ʛʦʣʦʩè, çʪʘʜʞʠʢʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʪʝʟʘʫʨʫʩʘè, XML-ʬʘʡʣʦʚ ʩʪʨʫʢʪʫʨ ʩʣʦʚ, ʜʘʥʥʳʭ çʢʦʨʧʫʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʢʩʪʦʚè. 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SQL ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ MySQL, ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MS Visual Studio.Net ʠ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP, 

MySQL. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

ï TajLINGVO. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ SADT ʧʨʝʜʣʦʞʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʳ. ʉ ʮʝʣʴʶ ʦʪʨʘʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʠʩʪʝʤʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʣʦʞʝʥ ʧʣʘʥ 

ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. ʅʘ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʷʟʳʢʘ UML 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʭʝʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʢʣʘʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ ʩʠʩʪʝʤʳ TajLINGVO. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʳʷʚʣʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʪʝʟʘʫʨʫʩʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ 

ʦʨʬʦʛʨʘʬʠʠ, ʩʠʥʪʝʟ ʨʝʯʠ ʠ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʫʧʥʳ ʚ ʀʥʪʝʨʥʝʪʝ ʧʦ ʘʜʨʝʩʫ 

www.tajlingvo.tj  

http://www.tajlingvo.tj/
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ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʜʦʩʪʦʚʝʨʥʳ, ʠʥʥʦʚʘʮʠʠ ʨʝʘʣʴʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳ, ʦʙʲʝʤ ʠ ʩʪʝʧʝʥʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʠ ʠ ʫʙʝʜʠʪʝʣʴʥʳ, ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʧʦʣʫʯʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʩʪʠʛʥʫʪʳ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠ ʁʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ: 

1. çʕʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠè, ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʦʩʪʘʚʠʪʝʣʷʤʠ, ʧʦʣʥʳ, ʧʨʦʩʪʳ ʠ 

ʦʯʝʥʴ ʫʜʦʙʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ. ɹʝʟʫʩʣʦʚʥʦ, ʦʥʠ ʤʦʛʫʪ ʚʥʝʩʪʠ 

ʨʝʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʵʥʮʠʢʣʦʧʝʜʠʡ ʢʫʣʴʪʫʨʳ, 

ʦʩʪʨʦ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʦʛʘʱʝʥʠʠ. 

2. ʇʨʦʝʢʪ çʊʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʭʚʘʪʘ ʩʣʦʚʘʨʥʦʛʦ 

ʩʦʩʪʘʚʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ çʉʣʦʚʘʨʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘè ʠ 

çʊʦʣʢʦʚʳʤ ʩʣʦʚʘʨʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘè ʚ ʯʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ (ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʯʪʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʣʦʚ, ʩʩʳʣʢʠ, ʤʥʦʛʦʟʥʘʯʥʳʝ ʩʣʦʚʘ, ʧʦʚʪʦʨ,r ʚʠʜʳ ʧʝʨʝʥʦʩʦʚ ʠ ʜʨ.). 

3. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʝʯʘʪʠ ʧʨʦʙʣʝʤʘ ʦʨʬʦʛʨʘʬʠʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʧʨʦʙʣʝʤʳ ʝʝ ʠʩʧʨʘʚʣʝʥʠʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʨʝʰʝʥ rʜʦ ʩʠʭ 

ʧʦʨ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʩʫʞʜʘʝʤʘʷ ʠʥʠʮʠʘʪʠʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʜʦʩʪʦʡʥʘ ʧʦʜʜʝʨʞʢʠ, ʚʝʜʴ ʧʨʝʜʣʘʛʘʝʤʳʡ ʠʤʠ ʧʨʦʝʢʪ 

çʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ TajSpell ï ʧʨʦʚʝʨʢʘ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘè 

ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʯʘʩʪʴ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

4. ɺʦʧʨʦʩ ʧʨʦʠʟʥʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʪʘʜʞʠʢʩʢʦʡ ʦʨʬʦʵʧʠʠ (ʬʦʥʝʪʠʢʠ), ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺʥʝʜʨʝʥʠʝ ʧʨʦʝʢʪʘ çʂʦʤʧʴʶʪʝʨʥʳʡ ʩʠʥʪʝʟ 

ʨʝʯʠ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘè ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʧʨʦʠʟʥʦʰʝʥʠʠ ʟʚʫʢʦʚ ʠ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʚ ʝʛʦ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʦʨʬʦʛʨʘʬʠʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 
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5. ʇʨʦʝʢʪ çWeb--ʧʨʠʣʦʞʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʠ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚè ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʦʟʥʘʥʠʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʦʥ ʩʯʠʪʘʣʩʷ ʦʜʥʠʤ ʠʟ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʦʟʥʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʩʪʘʣ ʧʨʠʦʨʠʪʝʪʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ Web-

ʧʨʠʣʦʞʝʥʠʝ ʟʘʜʫʤʘʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʪʘʜʞʠʢʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʦʚ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ. 

6. ʇʨʠʣʦʞʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ï ʵʪʦ 

ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʜʘʚʥʦ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ. ɺʦ ʤʥʦʛʠʭ ʧʦʩʪʩʦʚʝʪʩʢʠʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ ʵʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʨʝʰʝʥʘ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʆʜʥʘʢʦ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʙʦʛʘʪʫʶ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ (ʠʟʜʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʭ ʠ ʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚʘʨʝʡ ʚ ʧʝʨʠʦʜ ʩʦʚʝʪʩʢʦʡ 

ʵʧʦʭʠ ʠ ʧʝʨʠʦʜ ʥʝʟʘʚʠʩʠʤʦʩʪʠ) ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʨʘʩʩʤʦʪʨʝʥʠ.̫  

7. çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢè ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʝʣʳ 

ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. 

 

ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʡ ʛʣʘʚʝ 

 

ɺ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ.  

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʚʳʟʚʘʣ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʆʛʨʦʤʥʘʷ ʟʘʩʣʫʛʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʘʜʝʤʠʢʫ ɸʅʊ, ʧʨʦʬʝʩʩʦʨʫ, ʜ.ʬ.-ʤ.ʥ. ɿ.ɼ. ʋʩʤʘʥʦʚʫ: 

ʦʥ ʩʦʙʨʘʣ ʚʦʢʨʫʛ ʩʝʙʷ ʪʘʣʘʥʪʣʠʚʳʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʦʟʜʘʣ ʮʝʣʫʶ ʥʘʫʯʥʫʶ 

ʰʢʦʣʫ, ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʪʦʨʦʡ ʙʳʣʘ ʢʦʤʧʴʶʪʝʨʥʘ ̫ (ʤʘʪʝʤʘʪʠʯʝʩʢʘ)̫ 

ʣʠʥʛʚʠʩʪʠʢʘ. 
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ʆʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʨʝʰʝʥʠʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 

1) ʩʦʟʜʘʥʠʝ ʪʨʫʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

2) ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ;  

3) ʚʝʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʫʯʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʦʡ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ, ʥʘʰʣʠ ʩʚʦʝ ʨʝʰʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʠʭ ʪʘʜʞʠʢʩʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ɿ.ɼ. 

ʋʩʤʘʥʦʚ, ʄ.ɸ. ʀʩʤʦʠʣʦʚ, ʉ.ɸ. ɿʘʨʠʧʦʚ, ʆ.ʄ. ʉʦʣʠʝʚ, ʍ.ɸ. ʍʫʜʦʡʙʝʨʜʠʝʚ, ʃ.ɸ. 

ɻʨʘʱʝʥʢʦ, ɻ.ʄ. ɼʦʚʫʜʦʚ, ɸ.ɸ. ʂʦʩʠʤʦʚ, ɸ.ɻ. ɻʫʣʦʤʩʘʬʜʘʨʦʚ, ʂ.ʉ. ɹʘʭʪʝʝʚ, ʂ.ɸ. 

ɽʚʘʟʦʚ, ʐ.ʅ. ɸʰʫʨʦʚʘ, ɸ.ɸ. ʅʘʟʘʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʙʳʣ ʨʝʰʝʥ ʨʷʜ 

ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʩʪʦʛʦ 

ʜʚʫʩʦʩʪʘʚʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʪʘʜʞʠʢʩʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʨʘʡʚʝʨʦʚ, 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ 

ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, ʦʙʤʝʥ ʩʠʩʪʝʤʘʤʠ ʛʨʘʬʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʘʥʘʣʠʟ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʚʪʦʨʦʚ 

ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʠ ʪ.ʧ. 
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ɻʃɸɺɸ 2. ʄɽʊʆɼʆʃʆɻʀʗ ʂʆʄʇʔʖʊɽʈʅʆɻʆ ɸʅɸʃʀɿɸ ʀ ʉʀʅʊɽɿɸ 

ɽʉʊɽʉʊɺɽʅʅʆɻʆ ʗɿʓʂɸ 

 

Ä2.1. ʄʝʪʦʜʳ ʠ ʬʫʥʢʮʠʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ 

 

ʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʂʘʢ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʜʘʯʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʜʘʥʥʳʭ, ʟʥʘʥʠʝ 

ʤʝʪʦʜʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʧʨʘʢʪʠʢʠ. 

ʇʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ. ʆʩʥʦʚʳ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʳʩʣʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʢʩʪ (ʦʪ ʣʘʪ. textus ï ʪʢʘʥʴ, ʧʣʝʪʝʥʥʳʡ, ʥʝʧʨʝʨʳʚʥʳʡ) ï ʵʪʦ ʪʘʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʤʳʩʣʦʚʦʡ ʩʚʷʟʴʶ, 

ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʮʝʣʦʩʪʥʦʩʪʴ; ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʯʝʚʦʡ ʧʨʦʜʫʢʪ, ʠʤʝʶʱʠʡ ʧʦʣʥʳʡ ʠ ʧʦʜʣʠʥʥʳʡ 

ʩʤʳʩʣ ʚ ʚʠʜʝ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʚʠʜʫ ʵʪʦʛʦ 

ʜʦʢʫʤʝʥʪʘ; ʧʨʦʠʟʚʝʜʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʥʘʟʚʘʥʠʷ ʠ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʝʜʠʥʠʮ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʣʝʢʩʠʯʝʩʢʠʭ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ, ʣʦʛʠʯʝʩʢʠʭ, 

ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ï ʵʪʦ: 

- ʘʥʘʣʠʟ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʳ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ; 

- ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʪʝʢʩʪʘ; 

Ȥ ʘʥʘʣʠʟ, ʠʟʫʯʘʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʨʘʙʦʯʠʭ ʩʪʠʣʝʡ ʠ ʠʭ ʨʝʯʝʚʫʶ ʩʠʩʪʝʤʫ; 

- ʘʥʘʣʠʟ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ; 
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Ȥ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʘ ʪʝʢʩʪʘ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚʦʢʨʫʛ 

ʘʩʧʝʢʪʦʚ ʨʝʯʝʚʦʛʦ ʦʙʱʝʥʠʷ; 

Ȥ ʘʥʘʣʠʟ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʠ ʪʝʢʩʪʘ; 

Ȥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʟʳʢʘ, ʞʘʥʨʘ ʠ 

ʩʧʝʢʪʨʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦ ʧʦʥʷʪʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ï ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʪʝʤʫ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʘ ʠ ʮʠʬʨʦʚʫ  ʁ ʠʥʬʦʨʤʘʮʠ,ʁ 

ʩʦʜʝʨʞʘʱʫ ʩʁʷ ʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠè. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ ï ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʯʝʣʦʚʝʢʘ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. 

ʆʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʣʠʥʛʚʠʩʪʦʚ ï ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ, 

ʧʨʦʮʝʜʫʨ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ [201; 209; 213; 215; 218; 224-225; 234; 244; 249; 

251-252; 254]. 

ʅʘʧʨʘʚʣʝʥʠʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ 

ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʷʚʣʷʶʪʩʷ: 

1. ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (Natural language processing). 

 2. ʇʨʦʚʝʜʝʥʠʝ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ: ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʷʟʳʢʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʢʦʨʧʫʩʦʚ), ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʢʦʨʧʫʩʦʚ). 

4. ʆʨʛʘʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʪʝʟʘʫʨʫʩʦʚ, ʦʧʠʩʘʥʠʡ (ʦʥʪʦʣʦʛʠʡ). 

5. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ. 

6. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ. 

7. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʚʣʝʯʝʥʠʝ ʬʘʢʪʦʚ ʠʟ ʪʝʢʩʪʘ. 

8. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠ ʤʘʨʢʠʨʦʚʢʘ ʪʝʢʩʪʘ. 

9. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ. 
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10. ʆʨʛʘʥʠʟʘʮʠʷ ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʳʭ ʩʠʩʪʝʤ. 

11. ʆʧʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʥʘʢʦʚ. 

12. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ. 

13. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʨʝʯʠ. 

14. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. 

15. ʉʦʟʜʘʥʠʝ ʩʣʦʚʘʨ ̫ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘ ʙʘʟʝ ʪʦʯʥʳʭ ʥʘʫʢ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʨʦʩʪʦʤ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʠʨʝ. ʇʨʠʤʝʨʳ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʧʦʠʩʢ, ʩʦʨʪʠʨʦʚʢʫ, 

ʬʠʣʴʪʨʘʮʠʶ ʠ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʣʫʯʝʥʠʝ 

ʟʥʘʥʠʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ʆʥʠ ʠʤʝʶʪ ʜʝʣʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʩʪʘ, 

ʥʘʧʨʠʤʝʨ, ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʣʦʚ, ʩʣʦʛʦʚ, ʙʫʢʚ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʫʜʥʦʩʪʠ. 

ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠʥʪʝʨʝʩʦʚʘʣʘ ʫʯʸʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ 

ʜʝʩʷʪʠʣʝʪʠʡ. ʉ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʥʝʩʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʣʘʩʪʴ ʘʥʘʣʠʟʘ ʠ ʦʩʤʳʩʣʝʥʠʷ ʧʦʥʷʪʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʫʯʝʥʳʝ ɺ.ʅ. ʉʦʨʦʢʠʥ, ʆ.ʌ. ʂʨʠʚʥʦʚʘ, ɻ.ɻ. ɹʝʣʦʥʦʛʦʚ, ɸ.ɺ. ɸʥʠʩʠʤʦʚ, 

ɼ.ʐ. ʉʫʣʝʡʤʘʥʦʚ ʧʨʝʜʩʪʘʚʠʣʠ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʆʜʥʘʢʦ ʣʫʯʰʠʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʦʡ 

ʦʪʨʘʩʣʴʶ ʥʘʫʢʠ, ʧʦʢʘʟʘʣʠ ʫʯʸʥʳʝ ʈ.ʃ. ʄʝʨʩʝʨ, ʈ. ɻʨʠʰʤʘʥ, ʄ. ɼʞʦʥʩʦʥ, ɸ.ʄ. 

ʃʠʙʝʨʤʘʥ, ɺ.ɼʞ ʍʘʪʯʠʥʩ. ʆʥʠ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʚ 

ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʪʨʫʜʥʦʡ, ʪʨʝʙʫʶʱʝʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʝʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʦʙʨʘʙʦʪʢʝ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɿ.ɼ. ʋʩʤʘʥʦʚʘ ʨʝʰʝʥʳ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʦʩʪʘʝʪʩʷ 

ʝʱʝ ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʟʫʯʝʥʠʷ. ʇʨʠʯʠʥʳ 
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ʦʪʩʫʪʩʪʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʧʨʦʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, 

ʩʣʝʜʫʶʱʠʝ: 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʤʠʨʘ, 

ʥʘʧʨʠʤʝʨ, ʘʥʛʣʠʡʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ, ʘʨʘʙʩʢʦʛʦ, ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 

2. ʌʦʥʝʪʠʯʝʩʢʠʝ, ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʥʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʧʦʣʥʦʩʪʴʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ. 

3. ʅʝ ʩʬʦʨʤʠʨʦʚʘʥ ʝʜʠʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʨʝʟʝʨʚ (ʢʦʨʧʫʩ) ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʪʝʢʩʪʦʚʦʡ, ʪʘʢ ʠ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʦʧʝʨʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʥʘʣʠʟ ʪʝʢʩʪʘ ï ʛʨʘʬʝʤʥʳʡ, ʣʝʢʩʠʯʝʩʢʠʡ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɸʥʘʣʠʟ ʩʤʳʩʣʘ ʪʝʢʩʪʘ ʥʝ ʫʯʠʪʳʚʘʣʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥ ʚ ʧʣʘʥʳ 

ʙʫʜʫʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɺ ʜʘʥʥʦʤ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ, ʪʘʢʠʤ ʢʘʢ ʛʨʘʬʝʤʥʳʡ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ. 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʦʜʨʘʟʜʝʣʦʚ ʵʪʘʧʘ 

ʘʥʘʣʠʟʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 2.1.). 

 

 

ʈʠʩʫʥʦʢ 2.1. - ʉʭʝʤʘ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 
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1. ɻʨʘʤʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʵʣʝʤʝʥʪʳ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ: ʧʨʝʜʣʦʞʝʥʠʡ, ʩʣʦʚ, ʩʣʦʛʦʚ, ʙʫʢʚ, ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ. 

ʉʝʛʤʝʥʪʘʮʠʷ ʪʝʢʩʪʘ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ 

ʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʪʝʢʩʪʘ ʥʘ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ 

ʧʨʦʮʝʩʩ ʩʝʛʤʝʥʪʘʮʠʠ ʪʝʢʩʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ 

ʩʝʛʤʝʥʪʘʮʠʠ ʪʝʢʩʪʘ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʩʥʘʯʘʣʘ ʜʝʣʠʪʩʷ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ï ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʩʝʛʤʝʥʪʘʮʠʝʡ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʘʞʜʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʜʝʣʠʪʩʷ ʥʘ ʩʣʦʚʘ, ʠ ʪʘʢ ʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ. 

ɿʘʜʘʯʘ ʛʨʘʬʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ï ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʩʣʦʚ, ʩʣʦʚʦʬʦʨʤ ʠ 

ʧʨʝʜʣʦʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʛʨʘʬʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʚʳʜʝʣʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʥʦʨʤʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʙʦʪʘʪʴ ʵʪʠ ʵʣʝʤʝʥʪʳ, 

ʥʘʧʨʠʤʝʨ: ʵʣʝʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ï ʪʦʣʱʠʥʘ ʰʨʠʬʪʘ, ʬʦʨʤʘ ʥʘʢʣʦʥʘ 

ʧʠʩʴʤʘ, ʧʦʜʯʝʨʢʠʚʘʥʠʝ; ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʢʩʪʘ ï ʟʘʛʦʣʦʚʢʠ, ʘʙʟʘʮʳ, ʩʥʦʩʢʠ; 

ʨʘʟʣʠʯʥʳʝ ʪʝʢʩʪʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʩʣʦʚʘʤʠ ï ʮʠʬʨʳ, ʜʘʪʳ ʚ ʯʠʩʣʦʚʦʡ 

ʬʦʨʤʝ, ʙʫʢʚʝʥʥʳʝ ʠ ʯʠʩʣʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠ ʪ.ʧ. 

ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ʨʝʯʠ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɿʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʜʝʣʝʥʠʷ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʣʦʛʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ ʦʟʚʫʯʠʚʘʥʠʷ 

ʪʝʢʩʪʘ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

2. ʃʝʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ï ʘʥʘʣʠʟ ʩʣʦʚʘ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʩʠʩʪʝʤʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʷʟʳʢʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʠʥʦʥʠʤʳ, ʘʥʪʦʥʠʤʳ, 

ʧʦʣʠʩʝʤʠʯʥʳʝ ʩʣʦʚʘ, ʦʤʦʥʠʤʳ, ʘʥʘʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʣʦʚʘʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʷʶʪʩʷ ʚʩʝ ʣʝʢʩʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʷʟʳʢʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʪʝʢʩʪʝ: ʩʣʦʚʦʬʦʨʤʳ, ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʝ ʠ ʩʣʦʚʘ. 
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ɺ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʪʘʜʞʠʢʩʢʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʟʘʫʨʫʩʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʝʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ. 

3. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ 

ʦʩʥʦʚʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʴ ʨʝʯʠ, ʩʣʦʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʣʦʚʘʨʥʦʡ ʩʪʘʪʴʠ. 

ʇʦʩʣʝ ʩʝʛʤʝʥʪʘʮʠʠ ʪʝʢʩʪʘ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʚ ʠʟ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʩʤʳʩʣʦʚʳʭ ʝʜʠʥʠʮ, ʥʘʟʳʚʘʝʤʳʭ ʤʦʨʬʝʤʘʤʠ. ʄʦʨʬʝʤʳ 

ʠʤʝʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʦʩʥʦʚʫ ʠ ʘʬʬʠʢʩ. ʆʩʥʦʚʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʤʦʨʬʝʤʦʡ 

ʩʣʦʚʘ ʠ ʚʳʨʘʞʘʝʪ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ. ɸʬʬʠʢʩʳ ʚʥʦʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʟʥʦʛʦ ʪʠʧʘ ʠ ʜʝʣʷʪʩʷ ʥʘ ʧʨʝʬʠʢʩʳ, ʩʫʬʬʠʢʩʳ ʠ ʧʦʩʪʬʠʢʩʳ. ʇʨʠʩʪʘʚʢʠ ʩʪʦʷʪ 

ʧʝʨʝʜ ʢʦʨʥʝʤ, ʩʫʬʬʠʢʩʳ ï ʧʦʩʣʝ ʢʦʨʥʷ, ʘ ʠʥʬʠʢʩʳ ï ʚʥʫʪʨʠ ʦʩʥʦʚʳ. ʇʨʦʮʝʩʩ 

çʣʝʤʤʘʪʠʟʘʮʠʠè ï ʢʣʶʯʝʚʦʡ ʵʪʘʧ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʝʤʤʘ ʠʣʠ ʦʩʥʦʚʘ ʢʘʞʜʦʡ ʣʝʢʩʝʤʳ. 

ɺ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʝ ʧʨʘʚʦʧʠʩʘʥʠʷ 

ʠ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. ʃʝʤʤʘʪʠʟʘʮʠʷ ʢʘʢ ʩʨʘʚʥʝʥʠʝ 

ʥʝʣʝʤʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʣʘʩʩʘ UML ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʪʦʯʥʦʩʪʴ ʧʝʨʝʚʦʜʘ. ʂʩʪʘʪʠ, ʚ ʧʨʦʮʝʩʩʝ 

ʣʝʤʤʘʪʠʟʘʮʠʠ ʘʬʬʠʢʩʳ, ʚʳʨʝʟʘʝʤʳʝ ʠʟ ʣʝʤʤʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ 

ʮʝʣʝʡ, ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʣʘʩʩʦʚ UML ʥʠʢʘʢʦʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʣʝʤʤʘʪʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

4. ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʚ ʧʨʝʜʣʦʞʝʥʠʠ, ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ.  

ɼʝʨʝʚʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʦʩʦʙʳʡ ʩʧʦʩʦʙ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. ʊʨʘʜʠʮʠʦʥʥʦ 
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ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʨʘʟʜʝʣʝʥʠʷ; çʩʚʝʨʭʫ ʚʥʠʟè (ʮʝʣʝʚʦʡ) ʠ çʩʥʠʟʫ-ʚʚʝʨʭè 

(ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʝ). ɸʥʘʣʠʟʘʪʦʨ ʠʱʝʪ ʪʘʢʦʝ ʜʝʨʝʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʦʪ ʢʦʨʥʝʚʦʛʦ ʫʟʣʘ ʜʦ ʣʠʩʪʴʝʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦʩʭʦʜʷʱʠʡ ʘʥʘʣʠʟ 

ʥʘʯʠʥʘʝʪ ʩ ʣʠʩʪʴʝʚ (ʚʚʦʜʘ ʩʣʦʚʘ) ʠ ʧʳʪʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʜʝʨʝʚʦ, ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʧʨʠʯʠʥʘʤ: ʘʥʘʣʠʟ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʜʝʨʝʚʦ ʘʥʘʣʠʟʘ ʠ ʥʘʙʦʨ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. ʊʘʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʦʛʨʘʥʠʯʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ ʚ ʩʣʦʚʘʨʷʭ ʠ ʫʩʪʦʷʚʰʠʤʠʩʷ ʧʨʘʚʠʣʘʤʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʦʪʙʦʨʦʤ 

ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

5. ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʤʳʩʣʦʚʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠ ʩʣʦʚʘʤʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ. 

ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʚʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʝʛʦ 

ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʝʩʪʴ ʧʨʷʤʦʛʦ ʠʣʠ ʷʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʭʦʜʝ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʫʶ 

ʬʦʨʤʫ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʢʠ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ, ʠ ʦʙʳʯʥʦ ʦʥ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʫʨʦʚʥʝʚʳʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 

ʛʣʫʙʦʢʠʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʧʨʝʜʝʣʝʥʠʝ ʩʤʳʩʣʘ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝ ʷʚʣʷʣʦʩʴ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʘʞʜʳʡ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʜʘʯ. ʂʘʞʜʦʝ ʟʘʜʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʠʤʝʝʪ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: 

1. ʈʘʟʜʝʣʝʥʠʝ ʪʝʢʩʪʘ. 
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2. ʆʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ ʩʣʦʚʘ ʠ ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʷ. 

3. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʦʜʙʦʨ ʤʦʨʬʝʤ. 

4. ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ. 

5. ʃʝʤʤʘʪʠʟʘʮʠʷ. 

6. ɸʥʘʣʠʟ ʩʠʥʪʘʢʩʠʩʘ ʧʨʝʜʣʦʞʝʥʠʷ. 

7. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʪʝʨʤʠʥʦʚ. 

8. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʫʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʥʘʟʚʘʥʠʝ. 

9. ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʚ çʦʙʲʝʢʪ-ʩʫʙʲʝʢʪ-ʜʝʡʩʪʚʠʝè. 

10. ɺʳʙʦʨ ʟʥʘʯʝʥʠʡ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

11. ʆʮʝʥʢʘ ʩʤʳʩʣʦʚʦʛʦ ʩʭʦʜʩʪʚʘ. 

12. ɺʳʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʝʢʩʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʠ ʟʘʜʘʯ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʧʦʣʥʦʩʪʴʶ 

ʚʩʝ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ. ʈʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ 

ʧʦʠʩʢ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʩʚʷʟʝʡ ʝʜʠʥʠʮ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʦʙʨʘʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ 

ʦʧʠʩʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʅʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʘ 

ʠʤʝʥʥʦ: ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʦʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʨʘʙʦʪʝ ʥʘʰʣʠ ʩʚʦʝ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ, ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ 

ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʨʝʩʫʨʩʳ (ʢʦʨʧʫʩ); ʪʝʟʘʫʨʫʩʳ, 

ʦʥʪʦʣʦʛʠʠ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ. 
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Ä2.2. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʙʦʨʘ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʣʠʥʛʚʠʩʪʠʢʫ. ɺ ʩʚʷʟʠ 

ʩ ʚʦʟʥʠʢʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʣʠʥʛʚʠʩʪʠʢʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ 

ʥʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩʯʠʪʘʝʪʩʷ ʘʢʘʜʝʤʠʢ 

ʅɸʅʊ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɿ.ɼ.ʋʩʤʘʥʦʚ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ 

ʪʘʜʞʠʢʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. 

ɺ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʠ ʤʦʥʦʛʨʘʬʠʷʭ ɿ.ɼ. ʋʩʤʘʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ.  

ʂ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɿ.ɼ. ʋʩʤʘʥʦʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʧʨʠʤʝʥʝʥʠʝ ɔ-ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʘʥʘʛʨʘʤʤ; ʦʙ ʘʥʘʛʨʘʤʤʘʭ ʩʣʦʚʦʬʦʨʤʳ n-ʛʨʘʤʤ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɔ-ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

ʜʣʷ ʨʘʟʤʝʪʢʠ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ; ʦ ʮʠʬʨʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʪʝʢʩʪʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ; 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʘʥʘʛʨʘʤʤʘʪʠʯʝʩʢʠ ʠʩʢʘʞʝʥʥʦʛʦ ʪʝʢʩʪʘ; ʦʙ ʵʚʨʠʩʪʠʯʝʩʢʦʤ 

ʢʣʘʩʪʝʨʠʟʘʪʦʨʝ, ʦ ʧʨʦʙʣʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʳʭ; 

ʧʨʠʤʝʥʝʥʠʝ n-ʛʨʘʤʤʳ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʩʭʦʞʠʭ ʪʝʢʩʪʦʚ ʠ ʢʦʜʠʨʦʚʘʥʠʠ 

ʧʨʝʜʣʦʞʝʥʠʡ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʭʦʞʜʝʥʠʷ ʩʣʦʚʦʬʦʨʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; ʟʘʜʘʯʘ ʘʣʬʘʚʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʩʣʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʥʪʝʟʘ 

ʨʝʯʠ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʘʣʬʘʚʠʪʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ. 
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ʆ ʩʣʦʛʦʚʦʤ ʩʪʨʦʝ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʉʣʦʛ ï ʵʪʦ ʝʜʠʥʠʮʘ ʨʝʯʠ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʚʫʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʝʩʥʦʝ ʬʦʥʝʪʠʯʝʩʢʦʝ 

ʝʜʠʥʩʪʚʦ. ʉʦʛʣʘʩʥʦ ʜʨʫʛʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, ʩʣʦʛ ï ʵʪʦ ʟʚʫʢ ʠʣʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʚʫʢʦʚ ʚ ʩʣʦʚʝ, ʧʨʦʠʟʥʦʩʠʤʳʡ ʦʜʥʠʤ ʚʳʜʳʭʘʪʝʣʴʥʳʤ ʪʦʣʯʢʦʤ.  

ʉ ʫʯʝʪʦʤ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʟʫʯʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʥʷʪʠʝʤ ʩʣʦʛʘ, ʩʣʦʛʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʣʦʚʘ. 

ʂʘʞʜʦʝ ʩʣʦʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ. 

ɿʘʤʝʥʷʷ ʛʣʘʩʥʳʝ ʥʘ ʝʜʠʥʠʮʳ, ʘ ʩʦʛʣʘʩʥʳʝ ʥʘ ʥʫʣʠ (ʙʫʢʚʫ çʡè ʤʳ ʩʯʠʪʘʝʤ 

ʩʦʛʣʘʩʥʦʡ), ʤʳ ʧʨʝʚʨʘʱʘʝʤ ʩʣʦʚʦ ʚ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. ʊʘʢʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝʤ ʩʣʦʚʘ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʝʩʪʴ 

ʟʘʧʠʩʴ, ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʣʦʚʘ. 

ʈʘʟʤʝʨ ʩʪʨʫʢʪʫʨʳ *

1,0W ð ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʣʦʚʦ W, ʠʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ (ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʥʘʧʠʩʘʥʠʠ *

1,0W . ɼʚʘ 

ʩʣʦʚʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʝʩʣʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʜʚʦʠʯʥʦʡ ʟʘʧʠʩʠ 

ʦʜʠʥʘʢʦʚʦ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ 

ʨʘʟʤʝʨ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʞʜʦʤʫ ʩʣʦʚʫ Wʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʨʘʟ 

*

1,0W . ʌʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ *

1,0W  

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʥʳʝ ʩʣʦʚʘ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʫʢʚ 

ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʫʶ ʩʣʦʛʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʩʣʦʚʘ, ʢʘʢ 

çʜʠʣʰʦʜè, çʢʘʨʜʘʤè ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʝ ʪʠʧʘ ç010010è. 

ʈʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʣʝʝ ʚ ʚʠʜʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʳ 

ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚʳʙʦʨʢʠ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʦʙʲʸʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

458628 ʩʣʦʚ. ʆʙʨʘʟʳ ʵʪʠʭ ʩʣʦʚ, ʪ. ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʙʦʨʦʤ }{ *

1,0W , ʙʳʣʠ ʟʘʪʝʤ ʧʨʝʜʤʝʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʩʝʛʦ ʚ ʢʦʤʧʣʝʢʩʝ ʦʙʥʘʨʫʞʝʥʦ 2978 ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʩ ʨʘʟʥʦʡ ʩʣʦʛʦʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʧʨʠʯʝʤ 1 ʠ 14 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʤʝʨʳ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʠ ʩʘʤʦʡ 

ʙʦʣʴʰʦʡ ʩʪʨʫʢʪʫʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʆʧʨʝʜʝʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨ, ʪ.ʝ. ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʣʦʚ ʠ ʯʘʩʪʦʪʦʡ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ 

ʪʝʢʩʪʘʭ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 17 ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʧʦʢʨʳʚʘʶʪ 50%, ʘ 34 - 75%. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ 89 ʩʪʨʫʢʪʫʨ ʦʭʚʘʪʳʚʘʶʪ 90% ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. ʇʨʠ ʵʪʦʤ 170 

ʩʪʨʫʢʪʫʨ ʚʩʪʨʝʪʠʣʠʩʴ ʚ ʪʝʢʩʪʝ 429 843 ʨʘʟʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 95% ʦʭʚʘʪʘ ʪʝʢʩʪʘ. 

ʂʘʞʜʦʝ ʠʟ 170 ʩʣʦʞʥʳʭ ʩʣʦʚ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʦʛʠ çʚʨʫʯʥʫʶè (ʧʫʪʝʤ ʜʝʣʝʥʠʷ 

ʥʘ ʩʣʦʛʠ ʩʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʢʨʝʪʥʦʤʫ ʩʣʦʞʥʦʤʫ ʩʣʦʚʫ). ɺʩʝʛʦ ʦʧʨʝʜʝʣʝʥʳ 

ʰʝʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩʣʦʛʦʚ ð ʬʠʢʩʠʨʦʚʘʥʳ 1, 10, 01, 010, 100 ʠ 0100. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʯʝʪʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʝʢʩʪʝ ʚ 985 768 ʩʣʦʛʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʝʥʠʷ 429 843 ʩʣʦʚ ʥʘ 170 ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʜʚʫʭʙʫʢʚʝʥʥʳʝ ʩʣʦʛʠ, ʢʘʢ çʜʘè, çʙʘè, çʨʦè, çʥʘè, çʥʠè, çʪʘè, çʤʝè, çʚʘè, çʢʠè (ʚ 

ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʥʘʜʧʠʩʠ ï 01) ʠ ʪ. ʜ., ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ ʩʣʦʛʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʨʝʭ 

ʙʫʢʚ: çʘʙʨè, çʠʣʤè, çʘʰʢè, çʠʰץè, çʫʤʨè, çʦʨʜè (ʚ ʩʠʤʚʦʣʠʯʝʩʢʦʤ ʥʘʧʠʩʘʥʠʠ - 

100). ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʚʘ ʜʚʫʭʙʫʢʚʝʥʥʳʭ ʩʣʦʛʘ 10 ʠ 01 ʚʤʝʩʪʝ ʩ 

ʪʨʝʭʙʫʢʚʝʥʥʳʤ ʩʣʦʛʦʤ 010 ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʯʪʦ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʩʣʦʛʦʚ ʚ ʪʘʜʞʠʢʩʢʦʤ ʩʣʦʚʝ ʩʦʩʪʘʚʣʷʝʪ 2, 3. 

 ʆʙ ʘʣʬʘʚʠʪʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʩʣʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣ ʨʝʰʝʥ ʨʷʜ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʧʨʦʩʦʤ 

ʘʣʬʘʚʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʩʣʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʜʘʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʣʬʘʚʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ çʩʣʦʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʷʜ ʙʫʢʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝè. ʆʪʤʝʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʥʘʙʦʨʘ ʩʣʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʙʦʨʫ ʦʙʨʘʟʥʳʭ 

ʩʠʤʚʦʣʦʚ. 

 ɿʘʜʘʯʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʦʪʨʘʞʝʥʠʶ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. 
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1. ʇʫʩʪʴ L ï ʣʶʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʩ ʘʣʬʘʚʠʪʦʤ A ʚʘ W = "a1a2 éan" ï 

ʣʶʙʦʝ ʩʣʦʚʦ ʜʣʠʥʳ n, ʩʦʩʪʦʷʱʝʝ ʠʟ ʙʫʢʚ ak Í A ,  k  =  1,  нΣΧΣ ʙʫʜʝʪ  n. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ CW= "as1as2 éasn"  , ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʪʝʭ ʞʝ 

ʙʫʢʚ W, ʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɺʳʨʘʞʝʥʠʝ F: W ­ CW ʥʘʟʳʚʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʘʣʬʘʚʠʪʥʦʡ 

ʢʦʜʠʨʦʚʢʦʡ (ab - ʢʦʜʠʨʦʚʢʦʡ) ʩʣʦʚʘ W, ʘ ʩʦʝʜʠʥʝʥʠʝ ʙʫʢʚ CW ҍ ab-ʢʦʜʦʤ. 

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ab- ʢʦʜʠʨʦʚʢʘ, ʥʘʧʨʠʤʝʨ, ʩʣʦʚʦ W 

= çʤʫϲʘʨʨʠʢè ʚʝʜʝʪ ʢ ʩʦʝʜʠʥʝʥʠʶ CW = çʘʠʢʤʨʨʫϲè, ʩʣʦʚʘ W = çʘʙʙʦʩè - ʥʘ ʪʦ ʞʝ 

ʩʦʝʜʠʥʝʥʠʝ CW = çʘʙʙʦʩè, ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʩʣʦʛʝ ʙʫʢʚʳ ʫʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʉʣʦʚʦ W ʠ ʝʛʦ ʦʙʨʘʟ CW ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ n! ʆʙʲʷʩʥʠʪʝ ʚʦʟʤʦʞʥʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ n 

ʙʫʢʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʣʦʚʦ W. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʥʷʪʥʘ, 

ʝʩʣʠ ʚʩʝ ʙʫʢʚʳ ʨʘʟʥʳʝ. ɽʩʣʠ ʞʝ ʙʫʢʚʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʦʚʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ, 

ʧʦʚʪʦʨʝʥʠʝ ʙʫʢʚ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʧʦ ʧʦʨʷʜʢʫ ʙʫʢʚ ʚ ʩʣʦʚʝ. 

2. ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʚʘ W ʚʳʨʘʞʝʥʠʝ F ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʥʠʢʘʣʴʥʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ CW, ʥʦ ʦʙʨʘʪʥʦʝ ʚʳʨʘʞʝʥʠʝ (ʜʝʢʦʜʠʨʦʚʘʥʠʝ), ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʫʥʠʢʘʣʴʥʦ. ʌʘʢʪʠʯʝʩʢʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʚʳʟʚʘʥʦ ʘʥʘʛʨʘʤʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʟʳʢʦʚ. ɸʥʘʛʨʘʤʤʘ ï ʵʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʘ ʧʘʨʘ 

ʩʣʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʥʘʙʦʨʘ ʙʫʢʚ: (ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ: çʬʘʨʟʠè ï çʟʘʨʬʠè ï çʟʘʨʠʬè ï çʬʘʨʠʟè, çʨʫʩʪʘʤʠè ï 

çʤʘʩʪʫʨʠè, çʟʘʤʠʥè ï çʥʘʟʤʠè, çʭʫʤʦʨè ï çʭʫʨʤʦè ï çʨʫʭʦʤè ʠ ʜʨ.). ʂʘʞʜʦʡ 

ʘʥʘʛʨʘʤʤʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʦʙʨʘʟ, ab-ʢʦʜʠʨʦʚʢʘ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʷʜ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʘʥʘʛʨʘʤʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

3. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʱʝʤ ʧʦʪʝʥʮʠʘʣʝ 

ʘʥʘʛʨʘʤʤ ʠ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘʨʫʰʘʝʪ ʚʟʘʠʤʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʚʳʨʘʞʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ. 
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4. ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ F, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʝʪʳʨʝ ʝʛʦ 

ʪʠʧʘ, ʦʙʦʟʥʘʯʘʝʤʳʝ F(*), F(t), F(f) ʠ F(f,l). ʂʘʢ ʠ F, ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ 

{W} ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʣʦʚ L. 

ʇʨʠʜʘʜʠʤ ʚʳʨʘʞʝʥʠʶ F* ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- F* ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ {W }, W Í L; 

- F* : W ­ CW, ʪ.ʝ. ʦʪʦʙʨʘʞʘʝʪ ʩʣʦʚʘ ʚ ʠʭ ab   - ʩʠʤʚʦʣʘʭ; 

- ʦʙʨʘʪʥʦʝ ʚʳʨʘʞʝʥʠʝ F* -1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʦʨʫ ʦʜʠʥʦʯʥʳʭ ʩʠʤʚʦʣʦʚ, 

ʢʦʜʠʨʫʝʤʳʭ F -1  , ʚ ʢʦʤʧʣʝʢʩʝ ʘʥʘʛʨʘʤʤ ʢʘʞʜʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ CW ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʜʥʦ ʩʣʦʚʦ W*, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʥʦʩʪʴ ʚ ʪʝʢʩʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʥʘʙʦʨʦʤ ʩʣʦʚ-ʘʥʘʛʨʘʤʤ. 

ɺ ʩʣʫʯʘʝ F (t )  ʧʘʨʝ (CW, NW) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦʚʦ W, ʛʜʝ CW, ʢʘʢ ʫʢʘʟʘʥʦ ʚ 

ʧʫʥʢʪʝ 1, abïʢʦʜʘ ʩʣʦʚʘ W, ʘ NW ï ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʟʠʮʠʡ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʩ ʢʘʥʘʣʘ W ʥʘ ʢʘʥʘʣ CW (ʠʣʠ ʥʘʦʙʦʨʦʪ ʩ ʢʘʥʘʣʘ 

CW ʥʘ W). 

ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ n! ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʙʫʢʚ ʩʣʦʚʘ W 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, ʯʪʦ ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʧʝʨʝʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ 

ʧʨʝʜʳʜʫʱʝʡ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ Ft: W ­ (CW, N), ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

çʫʩʧʝʰʥʦʝè ʢʦʜʠʨʦʚʘʥʠʝ, ʯʝʤ CW ­ W, ʭʦʪʷ ʦʥʦ ʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤ. 

ɺ ʩʣʫʯʘʝ F ( f ) ï ʚʳʨʘʞʝʥʠʝ ʩʣʦʚʘ W ʩʚʷʟʘʥʦ ʩ ʮʝʧʦʯʢʦʡ a C(W /  a), ʛʜʝ a1  ï 

ʧʝʨʚʘʷ ʙʫʢʚʘ ʚ ʩʣʦʚʝ W ʠ C(W / a1) ab  ï ʩʠʤʚʦʣ ʩʩʳʣʢʠ W / a1, ʪ.ʝ. ʩʣʦʚʦ W ʙʝʟ 

ʧʝʨʚʦʡ ʙʫʢʚʳ.  

ʂʘʢ ʠ ʚ ʚʳʨʘʞʝʥʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʫʥʢʪʘ, ʢʦʜʠʨʦʚʘʥʠʝ ʦʪʤʝʥʳ a1C (W /  a1 ) ­ 

W ʠʤʝʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʣʫʯʰʠʝ ʩʚʦʡʩʪʚʘ, ʯʝʤ CW ­ W.  

ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ F (f, l) a1 C(W/{a1,an})a n. ɺ ʥʝʤ 

ʧʝʨʚʳʝ ʙʫʢʚʳ a1 ʠ ʧʦʩʣʝʜʥʠʝ a n ʩʣʦʚʘ W ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʘ ʩʚʷʟʴ ʙʫʢʚ 

ʤʝʞʜʫ ʥʠʤʠ, ʪ.ʝ. W /{a1,an} ʧʦʜʚʝʨʛʘʝʪʩʷ ab-ʢʦʜʠʨʦʚʘʥʠʶ. ʅʝʩʦʤʥʝʥʥʦ, 
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ʫʧʦʤʷʥʫʪʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʥʦ ʚ ʧʣʘʥʝ ʨʘʩʰʠʬʨʦʚʢʠ 

ʦʥʦ ʙʦʣʝʝ ʫʜʘʯʥʦ. 

5. ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦ ʧʨʠʜʘʶʪ ʩʣʦʚʫ W ʝʜʠʥʩʪʚʝʥʥʦ ʧʦʜʭʦʜʷʱʠʡ ʦʙʨʘʟ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠʤ ʚʳʨʘʞʝʥʠʷ (ʦʪʤʝʥʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ) ʦʙʳʯʥʦ 

ʥʝ ʠʤʝʶʪ ʪʦʛʦ ʞʝ ʟʥʘʯʝʥʠʷ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʧʫʥʢʪʝ 1, F-ʦʙʥʘʨʫʞʝʥʠʝ ʦʙʨʘʪʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʘʥʘʛʨʘʤʤʘʤ: ʢʘʞʜʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʘʥʘʛʨʘʤʤʳ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʤ ʬʦʥʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʚ ʥʘʙʦʨʝ {W}. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʳʨʘʞʝʥʠʡ F (*) , F (t) , F ( f ) ʠ F ( f ,l)  - ɻ ʪʦ ʧʦʧʳʪʢʘ 

ʨʘʟʣʠʯʠʪʴ ʘʥʘʛʨʘʤʤʳ ʠ ʨʘʩʧʦʟʥʘʪʴ ʠʭ ʬʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ab-ʢʦʜʠʨʦʚʢʦʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʭʦʜʥʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʦʥʦ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ. 

ɿʘʜʘʯʘ 2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʨʘʞʝʥʠʡ F(*), F(t), F(f) ʠ 

F(f,l), ʚ ʪʦʤ ʯʠʩʣʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ-ʘʥʘʛʨʘʤʤ. 

ʉʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ F-ʚʳʨʘʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ F(*), F(t), F(f) ʠ F(f, l), 

ʦʩʥʦʚʘʥʦ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠʩʭʦʜʥʦʛʦ ʥʘʙʦʨʘ, 

ʦʙʲʷʩʥʝʥʥʳʭ ʩʣʦʚʘʤʠ {W}, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʷʜ 

ʧʨʦʙʣʝʤ ʩ ʦʙʨʘʙʦʪʢʦʡ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʪʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ F ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʢʠ ʟʘʤʝʥʳ ʙʫʢʚ ʧʨʠ ʚʚʦʜʝ ʩʣʦʚʘ W. 

ʋʧʦʤʷʥʫʪʳʡ ʧʨʦʮʝʩʩ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʩʣʦʚʫ W 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʠʤʚʦʣ CW. ɿʘʪʝʤ ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʱʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ çW 

ªCWè ʧʦ ʢʦʜʫ CW. ɽʩʣʠ W ʥʝ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʘʥʘʛʨʘʤʤʳ, ʪʦ W ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ CW. 

 ʇʦʵʪʦʤʫ ʦʰʠʙʢʘ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʧʝʨʝʤʝʱʝʥʠʝʤ ʰʨʠʬʪʘ (ʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʦʩʝʜʥʝʛʦ ʰʨʠʬʪʘ), ʠʩʧʨʘʚʣʷʝʪʩʷ. ɽʩʣʠ CW ab-ʢʦʜ ʘʥʘʛʨʘʤʤʳ (ʥʘʧʨʠʤʝʨ, CW = 

çʟʠʦʨϲè ï ʢʦʜ ʘʚʪʦʨʘ ʘʥʘʛʨʘʤʤʳ - çϲʦʟʠʨè, çʟʦϲʠʨè, çʠʟϲʦʨè ʚʳʨʘʞʝʥʠʝ), ʪʦ ʚʳʙʦʨ 
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ʦʩʥʦʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʘʤʦʡ ʝʛʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʥʦʩʪʠ (ʢʘʢ ʧʨʠ 

ʚʳʨʘʞʝʥʠʠ F (*), ʚʦʟʤʦʞʝʥ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʦʰʠʙʢʘ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʷ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ. ɼʣʷ ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʚʥʫʪʨʠ ʪʝʢʩʪʘ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʛʨʘʤʤ ʚ ʩʦʩʪʘʚʝ ʪʝʢʩʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʪʦʜ 

ʘʣʬʘʚʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʙʫʢʚʝʥʥʳʭ ʩʚʷʟʝʡ. 

ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ L ʩ ʙʫʢʚʝʥʥʳʤ ʘʣʬʘʚʠʪʦʤ A ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ W = 

"a1a2 éan " ʣʶʙʦʝ ʟʚʝʥʦ ʙʫʢʚ ʜʣʠʥʦʡ n (ak Í A, k = 1, n). ʈʘʩʩʤʦʪʨʠʤ ʩʚʷʟʴ CW = 

"as1as2 éasn", ʩʦʩʪʦʷʱʫʶ ʠʟ ʙʫʢʚʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʪʦʡ ʞʝ W, ʥʦ 

ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʦ ʘʣʬʘʚʠʪʫ ɸ (ʥʘʧʨʠʤʝʨ: ʝʩʣʠ W = ñʤʘʣʦʠʢò, ʪʦ CW = ñʘʠʢʣʤʦò).  

ʆʧʨʝʜʝʣʝʥʠʝ 1. ɺʳʨʘʞʝʥʠʝ F: W ­ CW ʥʘʟʳʚʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʙʫʢʚʝʥʥʦʡ 

ʢʦʜʠʨʦʚʢʦʡ (ab -) ʩʦʝʜʠʥʝʥʠʷ W, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ CW ʥʘʟʳʚʘʝʪʩʷ ab-ʢʦʜʦʤ W 

ʩʦʝʜʠʥʝʥʠʷ. 

ɺʳʨʘʞʝʥʠʝ F ʠ ʨʷʜ çʩʤʝʞʥʳʭè ʚʳʨʘʞʝʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʢʦʜʠʨʦʚʘʥʠʷ ʩʣʦʚʦʬʦʨʤ ʠ ʧʦʠʩʢʘ ʘʥʘʛʨʘʤʤ ʚ ʪʝʢʩʪʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ab-ʢʦʜʠʨʦʚʘʥʠʷ (ʚ 

ʩʤʳʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʧʘʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʩʣʦʚʦʬʦʨʤʘʤʠ ʠ ab-ʢʦʜʘʤʠ) ʜʣʷ 

ʘʥʛʣʠʡʩʢʦʛʦ, ʣʠʪʦʚʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ ʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʦʚ, ʘ ʪʘʢʞʝ ʷʟʳʢ ï ɻ ʩʧʝʨʘʥʪʦ. 

ʊʘʢʞʝ ʩʦʙʨʘʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʣʠʯʥʳʭ ʘʥʘʛʨʘʤʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʘʟʤʝʨʘ (ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ) ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʢʦʨʧʫʩʘ) ʪʘʜʞʠʢʩʢʦʛʦ, 

ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. ɹʳʣʠ ʥʘʡʜʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʘʥʘʛʨʘʤʤʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, ʘ 

ʠʤʝʥʥʦ: 

- ʩʦʟʜʘʥʠʝʤ ʩʧʠʩʢʘ ʨʘʟʣʠʯʥʳʭ ʩʣʦʚʦʬʦʨʤ ʩ ʫʢʘʟʘʥʠʝʤ ʯʘʩʪʦʪʳ ʠʭ ʧʦʷʚʣʝʥʠʷ 

ʚ ʙʘʟʝ ʜʘʥʥʳʭ; 

- ʢʦʜʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ ʩʣʦʚʦʬʦʨʤʳ ʠ ʩʦʟʜʘʥʠʝʤ ʩʧʠʩʢʘ ʨʘʟʣʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʯʘʩʪʦʪʳ ʠʭ ʧʦʷʚʣʝʥʠʷ. 
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ʉʣʦʚʦʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʦʥʷʪʠʷ ʙʫʢʚʦʩʦʯʝʪʘʥʠʷ, ʥʦ ʵʪʦ ʥʝ 

ʤʝʰʘʝʪ ʦʧʠʩʘʥʥʦʡ ʧʨʦʮʝʜʫʨʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ {W}, 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ W-ʩʦʝʜʠʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʚʦʡ ʧʨʦʮʝʜʫʨʳ 

ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʩʦʝʜʠʥʝʥʠʡ ʩ ʠʭ ʯʘʩʪʦʪʘʤʠ ʚ ʤʥʦʞʝʩʪʚʝ {W}, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʚʪʦʨʦʡ 

ʧʨʦʮʝʜʫʨʳ ï ʩʧʠʩʦʢ ab-ʢʦʜʦʚ ʤʥʦʞʝʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʪʘ ʧʨʦʮʝʜʫʨʘ, ʬʦʨʤʘʣʴʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʪʨʘʢʪʥʳʤ ʧʨʠʚʷʟʢʘʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ. ʇʫʩʪʴ S ï ʣʶʙʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʷʟʳʢʘ L, ʩʦʩʪʦʷʱʝʝ 

ʠʟ p ʩʣʦʚ. ʋʜʘʣʷʷ ʠʟ S ʚʩʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʠ ʧʨʦʙʝʣʳ ʤʝʞʜʫ 

ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʷʤʠ, ʧʦʣʫʯʘʝʤ ʩʚʷʟʴ W(S) ʠʟ ʙʫʢʚʳ ʧʨʝʜʣʦʞʝʥʠʷ S. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʉʚʷʟʴ CW(S), ʦʙʨʘʟʦʚʘʥʥʘʷ ʚʳʨʘʞʝʥʠʝʤ F: W(S) Ÿ CW(S), 

ʥʘʟʳʚʘʝʪʩʷ ab -ʩʠʤʚʦʣʦʤ ʧʨʝʜʣʦʞʝʥʠʷ S. 

ʇʦʣʦʞʝʥʠʷ. ɺʳʨʘʞʝʥʠʝ F ʠ ʨʷʜ ʩʦʩʝʜʥʠʭ ʚʳʨʘʞʝʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʜʠʨʦʚʘʥʠʷ ʩʣʦʚʦʬʦʨʤ ʠ ʧʦʠʩʢʘ ʘʥʘʛʨʘʤʤ ʚ ʪʝʢʩʪʦʚʳʭ 

ʧʨʝʜʣʦʞʝʥʠʷʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ab -

ʢʦʜʠʨʦʚʘʥʠʷ (ʚ ʩʤʳʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʧʘʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʩʣʦʚʦʬʦʨʤʘʤʠ ʠ 

ab-ʢʦʜʘʤʠ) ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ, ʣʠʪʦʚʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ ʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʦʚ, ʘ ʪʘʢʞʝ 

ʷʟʳʢ ï ʵʩʧʝʨʘʥʪʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʙʨʘʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʣʠʯʥʳʭ 

ʘʥʘʛʨʘʤʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ (ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ) ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʨʝʩʫʨʩʦʚ 

(ʢʦʨʧʫʩʘ) ʪʘʜʞʠʢʩʢʦʛʦ, ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. ɹʳʣʠ ʥʘʡʜʝʥʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʥʘʛʨʘʤʤʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ. 

ʕʪʘ ʧʨʦʮʝʜʫʨʘ, ʬʦʨʤʘʣʴʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʪʨʘʢʪʥʳʤ ʧʨʠʚʷʟʢʘʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

ʇʫʩʪʴ S0 ʠ S ð ʜʚʘ ʨʘʟʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷ ʩ CW (S0) = CW (S1). ʊʦʛʜʘ S0 ʠ S1  

ʵʣʝʤʝʥʪʳ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʘʥʘʛʨʘʤʤʳ, ʪʦ ʝʩʪʴ ʦʜʥʦ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʜʨʫʛʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʫʢʚʳ. 

ʇʨʠʤʝʨ 1. ʇʫʩʪʴ S0 ï çʘʙʨʠ ʤʦʥʜʘè, ʘ S1 ï çʙʘʨʠ ʜʦʤʘʥè. ʇʦʩʢʦʣʴʢʫ ʦʙʘ 

ʧʨʝʜʣʦʞʝʥʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ab-ʢʦʜ, ʪ.ʝ. CW (S0) = CW (S1) = çʘʘʙʜʠʤʥʦʨè, ʪʦ 

ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʧʨʘʚʠʣʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 
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ʵʣʝʤʝʥʪʘʤʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʘʥʘʛʨʘʤʤʳ, ʪʘʢ ʢʘʢ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʥʘʙʦʨʘ 

ʙʫʢʚ. 

ʕʪʠ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʛʜʘ S0 ʠ S1 ʙʝʨʫʪʩʷ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʩʨʘʚʥʝʥʠʝ ʠʭ ab-ʢʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʷʚʣʷʶʪʩʷ ʣʠ ʦʥʠ 

ʘʥʘʛʨʘʤʤʘʤʠ ʜʨʫʛ ʜʨʫʛʘ. 

ɿʘʜʘʯʘ ɸ. ʇʦ ʟʘʜʘʥʥʦʤʫ S0 ʦʧʨʝʜʝʣʠʪʴ, ʩʦʜʝʨʞʠʪ ʣʠ ʜʘʥʥʦʝ ʪʝʢʩʪʦʚʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʪʘʢʦʡ S1 ʠʣʠ ʥʝʪ, ʠʣʠ CW(S0) = CW(S1). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥʳ S0 ʠ S1 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʘ, 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʠʭ ʯʘʩʪʠ. ɽʩʣʠ ʟʘʜʘʯʘ ʠʤʝʝʪ ʨʝʰʝʥʠʝ 

ʨʦʚʥʦ ʜʣʷ S0, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ S1 ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʪʦʯʥʦ. ʉʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʪʝʢʩʪʦʚ ʚʩʝʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ S1. 

ʀʥʜʝʢʩʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ. ab-ʢʦʜʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ (ʙʝʟ 

ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ) ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʩʣʦʚʦʬʦʨʤ ʚʥʫʪʨʠ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʠʡ ʚʥʫʪʨʠ ʪʝʢʩʪʘ. ʌʘʢʪʠʯʝʩʢʠ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ, 

ʙʫʜʴ ʪʦ ʩʣʦʚʦ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʝ, ʤʳ ʩʯʠʪʘʝʤ ʵʣʝʤʝʥʪ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʙʫʢʚ, ʘ ʝʩʣʠ ʦʥʠ ʦʜʠʥʘʢʦʚʳ, ʩʯʠʪʘʝʤ ʵʣʝʤʝʥʪ ʚ ʥʘʯʘʣʝ ʘʣʬʘʚʠʪʘ ʚ L. ɽʜʠʥʠʮʳ 

ʧʝʨʝʚʦʜʘ (ʬʦʨʤʳ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ) ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʨʷʜʦʢ 

ʵʣʝʤʝʥʪʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʧʨʠʤʝʨʝ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. 

ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʧʨʦʩʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. 

ɹʳʣʠ ʩʦʟʜʘʥʳ ʦʙʱʠʝ ʩʧʦʩʦʙʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚʘ, ʢʦʜʠʨʦʚʘʥʠʝ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ɿ.ɼ. ʋʩʤʘʥʦʚʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʙʣʝʤ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 
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ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ: ʩʣʦʛʦʚ, 

ʩʣʦʚ, ʘʥʘʛʨʘʤʤ, ʧʨʝʜʣʦʞʝʥʠʡ. 

ʉʣʦʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ 

ʨʝʯʠ. ʆʧʨʝʜʝʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʜʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. 

 

Ä2.3. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʰʠʬʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʉʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 

ʘʥʘʣʠʟʠʨʫʝʪ ʚʝʩʴ ʦʙʲʝʤ ʚʚʝʜʝʥʥʳʭ ʩʣʦʚ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʢʨʝʪʥʳʡ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʚʘʨʠʘʥʪʦʚ. ɺʦʟʤʦʞʥʳʝ 

ʦʰʠʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ 

ʧʨʘʚʠʣ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. 

ʇʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʧʠʩʘʥʠʷ ʩʣʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʠʬʨʦʚʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʝʪʩʷ ʨʷʜ ʧʨʠʯʠʥ ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ï ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʛʨʘʤʤ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ [194; 196; 205; 217; 222; 236; 257]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʥʘʯʘʣʠʩʴ ʝʱʝ ʚ 60-ʭ ʛʦʜʘʭ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʦʥʦ ʥʘʰʣʦ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʝ ɼʘʤʝʨʘʫ [132], 

ʛʜʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʣʦʚ ʩ ʦʰʠʙʢʘʤʠ ʚ ʜʦʢʫʤʝʥʪʘʭ. 

ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʨʷʜʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ 

ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ, ʚʝʙ-ʙʨʘʫʟʝʨʳ, ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʤʝʪʦʜʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ: ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ 

ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. 
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ɺ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠʟʫʯʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʘʣʛʦʨʠʪʤʳ ʠ 

ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʢʦʤʧʴʶʪʝʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ, ʜʦʩʪʫʧ ʢ ʧʦʠʩʢʦʚʳʤ ʩʠʩʪʝʤʘʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʥʝ 

ʚʘʞʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʦʙʣʝʤʦʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʠʩʢʘ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ï ʧʦʠʩʢ ʢʘʞʜʦʛʦ 

ʩʣʦʚʘ ʚ ʩʣʦʚʘʨʝ: ʦʪʩʫʪʩʪʚʠʝ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ ʩʯʠʪʘʝʪʩʷ ʦʰʠʙʢʦʡ. ʅʦ ʧʨʝʞʜʝ, ʯʝʤ 

ʧʝʨʝʡʪʠ ʢ ʦʧʠʩʘʥʠʶ ʵʪʦʛʦ ʚʠʜʘ ʤʝʪʦʜʘ, ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ 1974 ʛʦʜʫ ʈʘʡʩʤʘʥʦʤ [62] ʠ ʍʝʥʩʦʥʦʤ [63], 

ʠʩʧʦʣʴʟʫʝʪ ʩʣʦʚʘʨʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʕʪʦʪ ʤʝʪʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʚʝʨʢʠ 

ʩʣʦʚʘʨʷ ʠ ʩʦʨʪʠʨʦʚʢʠ ʚʩʝʭ ʪʨʝʭʙʫʢʚʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ï ʪʨʠʛʨʘʤʤ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʠ ʧʦʠʩʢʝ. ʅʘʧʨʠʤʝʨ, ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʪʨʠʛʨʘʤʤʘ çʘʥʜè 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʘ çʨʧʪè ʚʦʦʙʱʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. ʀʩʧʦʣʴʟʫʷ ʩʧʠʩʦʢ 

ʪʨʠʛʨʘʤʤ ʩ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ 

ʜʝʣʠʪ ʪʝʢʩʪ ʥʘ ʪʨʠʛʨʘʤʤʳ ʠ ʠʱʝʪ ʠʭ ʚ ʩʧʠʩʢʝ. ɽʩʣʠ ʚʩʪʨʝʯʘʝʪʩʷ ʪʨʠʛʨʘʤʤʘ, ʢʦʪʦʨʦʡ 

ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʚ ʩʣʦʚʘʨʝ, ʪʦ ʩʣʦʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʪʘʢʫʶ ʪʨʠʛʨʘʤʤʫ, ʬʘʢʪʠʯʝʩʢʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʠʩʘʥʦ ʩ ʦʰʠʙʢʦʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʠʪ çʟʠʸʨʧʪè, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʦ ʥʘʧʠʩʘʥʦ ʚʤʝʩʪʦ çʟʠʸʨʘʪè. ɼʣʷ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʮʝʥʥʦʩʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʦʰʠʙʦʢ ʥʝ ʩʦʜʝʨʞʘʪ ʥʝʚʦʟʤʦʞʥʳʭ ʪʨʠʛʨʘʤʤ. ʕʪʦʪ ʤʝʪʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʟʘʜʘʯ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʯʪʝʥʠʷ ʪʝʢʩʪʘ ʩ ʨʘʩʧʝʯʘʪʘʥʥʳʭ ʩʪʨʘʥʠʮ ʩʢʘʥʝʨʦʤ, ʛʜʝ ʢʘʞʜʘʷ 

ʙʫʢʚʘ çʯʠʪʘʝʪʩʷè ʦʪʜʝʣʴʥʦ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ. 

 ɺʪʦʨʦʡ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʄʦʨʨʠʩʦʤ ʠ ʏʝʨʨʠ ʚ 1975 ʛʦʜʫ, ʚʦʦʙʱʝ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪ ʩʣʦʚʘʨʴ. ʂʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ ʤʝʪʦʜ, ʦʥ ʜʝʣʠʪ ʪʝʢʩʪ ʥʘ ʪʨʠʛʨʘʤʤʳ, ʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʠʭ ʩʧʠʩʦʢ ʠ ʦʪʤʝʯʘʝʪ, ʢʘʢ ʯʘʩʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʜʥʦʤ ʠ 
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ʪʦʤ ʞʝ ʬʨʘʛʤʝʥʪʝ ʪʝʢʩʪʘ. ɿʘʪʝʤ ʦʥ ʩʥʦʚʘ ʩʯʠʪʳʚʘʝʪ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʝʨʘ ʠ 

ʚʳʯʠʩʣʷʝʪ ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʥʘ ʦʩʥʦʚʝ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ 

ʪʨʠʛʨʘʤʤ. ʅʘ ʧʨʠʤʝʨʝ ʩʣʦʚʘ çʟʠʸʨʘʪè ʤʦʞʥʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʣʦʚʦ 

ʚ ʪʝʢʩʪʝ, ʠʤʝʶʱʝʝ çʟʠèy, çʠy ʨè, çʸʨʘè, çʨʘʪè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʩʧʠʩʢʝ 

ʧʦʷʚʠʪʩʷ ʪʨʠʛʨʘʤʤʘ çʨʧʪè, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʰʠʙʦʯʥʦ ʦʮʝʥʠʪʴ ʩʣʦʚʦ ʧʦ ʩʣʦʚʫ 

çʟʠʸʨʧʪè. ɸ ʚʦʪ ʚ ʩʣʫʯʘʝ ʚʚʝʜʝʥʥʦʛʦ ʩʣʦʚʘ çʢʦʨʤʘʥʜè, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʠʛʨʘʤʤʘ 

çʢʦʨè, çʦʨʤè, çʨʤʘè, çʤʘʥè ʠ çʘʥʜè, ʥʘʦʙʦʨʦʪ, ʦʥʦ ʧʦʣʫʯʘʝʪ ʥʠʟʢʫʶ ʦʮʝʥʢʫ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʝ ʪʨʠʛʨʘʤʤʳ, ʚʝʨʦʷʪʥʦ, ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ 

ʬʨʘʛʤʝʥʪʝ ʪʝʢʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʛʜʝ-ʪʦ ʝʱʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʥʘʣʠʟʘ ʤʝʪʦʜ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʣʦʚʘ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ.  

ɺʪʦʨʦʡ ʤʝʪʦʜ, ʢʘʢ ʠ ʧʝʨʚʳʡ, ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʭ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. ɺʪʦʨʦʡ ʤʝʪʦʜ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʝʯʘʪʦʢ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ. ɽʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʝʨʝʜ ʚʩʝʤʠ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʩʣʦʚʘʨʷʭ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʤʥʦʛʦʷʟʳʯʥʳʭ ʪʝʢʩʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʨʫʩʩʢʠʭ ʠʣʠ 

ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚʘʭ, ʠʤʝʶʱʠʭʩʷ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʪʦ ʝʩʪʴ ʧʦʠʩʢʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʰʠʨʦʢʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʣʦʚʘʨʴ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʜʭʦʜʘ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʦʰʠʙʦʢ: ʧʦʠʩʢ ʧʦ ʩʣʦʚʘʨʶ ʠ ʘʥʘʣʠʟ n-

ʛʨʘʤʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʚʘʨʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʧʠʩʢʦʚ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʠʩʘʥʠʷ, ʧʦʤʦʛʘʷ ʘʣʛʦʨʠʪʤʘʤ ʥʘʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʦ 

ʥʘʧʠʩʘʥʥʳʝ ʩʣʦʚʘ. ʊʘʢ, ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ɻʝʭʘʥʦʤ ɼʘʣʢʠʣʠʯʝʤ ʠ 

ʗʣʯʠʥʦʤ ʏʝʙʠ, ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ n-ʛʨʘʤʤ. ʕʪʦʪ ʤʝʪʦʜ ʠʱʝʪ ʩʣʦʚʘ ʩ ʦʰʠʙʢʘʤʠ ʧʦ 

ʚʩʝʤʫ ʪʝʢʩʪʫ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ n-ʛʨʘʤʤ ʥʘ ʦʩʥʦʚʝ 

ʨʝʩʫʨʩʘ (ʢʦʨʧʫʩʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʩʫʨʩ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ, ʯʪʦʙʳ 

ʥʘʡʪʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ n-ʛʨʘʤʤʳ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʪʦʜʦʤ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʡ n-ʛʨʘʤʤʳ ʚ ʨʝʩʫʨʩʝ 

(ʢʦʨʧʫʩʝ). ɽʩʣʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʶʱʘʷ n-ʛʨʘʤʤʘ, ʩʣʦʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʥʘʧʠʩʘʥʥʦʝ ʩ ʦʰʠʙʢʦʡ. ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʤʝʪʦʜʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ 



60 
 

ʪʝʢʩʪʝ. ʇʦʜʭʦʜʳ ʢ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ n-ʛʨʘʤʤ ʢʘʢ ʵʣʝʤʝʥʪʘ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʙʳʣʠ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʐʝʥʥʦʥʦʤ [77] ʚ 

1994 ʛʦʜʫ. ʀʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ n-ʛʨʘʤʤ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʢʦ ʤʥʦʛʠʤ ʟʘʜʘʯʘʤ, ʪʘʢʠʤ 

ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʧʝʨʝʚʝʜʝʥʥʦʝ ʩʣʦʚʦ, ʢʦʨʨʝʢʮʠʷ ʩʣʦʚ, ʧʨʝʜʩʢʘʟʘʥʠʝ ʠ 

ʠʩʧʨʘʚʣʝʥʠʝ ʧʨʘʚʦʧʠʩʘʥʠʷ. ʕʪʦʪ ʯʠʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ 

ʷʟʳʢʘ ʜʦʢʫʤʝʥʪʘ. ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ n-ʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʦʢʨʳʪʠʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʢʦʨʥʝʡ. N-ʛʨʘʤʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʙʝʟ ʩʣʦʚʘʨʷ ʠʣʠ ʩʦ ʩʣʦʚʘʨʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ n-ʛʨʘʤʤʦʚ ʙʝʟ ʩʣʦʚʘʨʷ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ, ʚ ʢʘʢʦʡ ʧʦʟʠʮʠʠ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʩʣʦʚʘ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʣʦʚʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʦ ʩʦʜʝʨʞʘʣʦ ʪʦʣʴʢʦ 

ʧʨʘʚʠʣʴʥʳʝ n-ʛʨʘʤʤʳ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʵʪʦʪ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, n-ʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʝ ʩʦ ʩʣʦʚʘʨʝʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ, ʥʦ ʩʣʦʚʘ ʚʩʝʛʜʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ 

ʩʣʦʚʘʨʝʤ. ɽʩʪʴ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʩʜʝʣʘʪʴ ʵʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʩʢʦʣʴʢʦ 

n-ʛʨʘʤʤ ʦʙʱʝʛʦ ʠʤʝʝʪ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ ʠ ʩʣʦʚʘʨʥʦʝ ʩʣʦʚʦ ʧʦ ʜʣʠʥʝ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʥʘʡʪʠ ʠ ʠʩʧʨʘʚʠʪʴ 

ʩʣʦʚʘ ʩ ʦʰʠʙʢʘʤʠ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʃʝʚʝʥʰʪʝʡʥʘ [132] ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʩ ʧʨʠʟʥʘʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʩʣʦʚʘʨʝʤ. ʍʦʪʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʤʝʨ ʨʘʩʩʪʦʷʥʠʷ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʡ, ʨʘʩʩʪʦʷʥʠʝ 

ʃʝʚʝʥʰʪʝʡʥʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʩʪʨʦʢ. ʅʦ ʵʪʦ 

ʦʜʥʦʩʪʦʨʦʥʥʝ, ʧʦʩʢʦʣʴʢʫ ʙʝʨʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʨʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʩ ʦʰʠʙʢʘʤʠ ʠ ʧʨʘʚʠʣʴʥʦ ʥʘʧʠʩʘʥʥʳʤʠ ʩʣʦʚʘʤʠ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʥʘ ʦʩʥʦʚʝ n-ʛʨʘʤʤ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2.2. 
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ʈʠʩʫʥʦʢ 2.2. - ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʥʘ ʦʩʥʦʚʝ n-ʛʨʘʤʤ 

 

ʃʫʯʰʠʡ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʘʨʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 2009 

ʛʦʜʫ ʫʯʝʥʳʤ ɼʝ ɸʤʦʨʠʤʦʤ [66]. ʕʪʦʪ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʚʘʨʷ ʠʟ 

ʣʝʢʩʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʧʠʩʦʢ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ ʜʘʥʥʦʛʦ ʷʟʳʢʘ. 

ʆʜʥʘʢʦ ʠ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʝʡ 
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ʘʨʭʠʪʝʢʪʫʨʳ ʨʝʩʫʨʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʝʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʘʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ 

ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ: ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʧʝʯʘʪʥʳʝ, ʪ.ʝ. ʪʠʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʦʰʠʙʢʠ ï ʵʪʦ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʥʝʠʟʚʝʩʪʥʦ 

ʧʨʘʚʠʣʴʥʦʝ ʥʘʧʠʩʘʥʠʝ ʩʣʦʚʘ. ɺ ʵʪʦʤ ʚʠʜʝ ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚʘ ʩ ʦʰʠʙʢʦʡ ʪʘʢʦʝ ʞʝ 

ʠʣʠ ʧʦʭʦʞʝ ʥʘ ʧʨʦʠʟʥʦʰʝʥʠʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʘʚʠʣʴʥʦʛʦ ʩʣʦʚʘ, ʥʘʧʨʠʤʝʨ 

çʢʫʤʘʢè ʚʤʝʩʪʦ çʢṹʤʘʢè, ʛʜʝ ʦʧʝʯʘʪʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 80% ʦʰʠʙʦʢ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʦʧʝʯʘʪʦʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʛʨʫʧʧʳ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʣʦʚʘ çʠʩʪʠϨʣʦʣè ʚʦʟʤʦʞʝʥ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

1. ɺʚʦʜ ʦʜʥʦʡ ʙʫʢʚʳ: çʠʩʩʪʠϨʣʦʣè (ʦʰʠʙʢʘ ʭ1). 

2. ʅʘʧʠʩʘʥʠʝ ʦʜʥʦʡ ʙʫʢʚʳ: ççʠʪʠϨʣʦʣèè (ʦʰʠʙʢʘ ʭ2). 

3. ʀʟʤʝʥʝʥʠʝ ʦʜʥʦʡ ʙʫʢʚʳ: çʠʩʪʠʢʣʦʣè (ʦʰʠʙʢʘ ʭ3). 

4. ʉʤʝʱʝʥʠʝ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʙʫʢʚ: çʠʪʩʠϨʣʦʣè (ʦʰʠʙʢʘ ʭ4). 

ɸʣʛʦʨʠʪʤ ʃʝʚʝʥʰʪʝʡʥʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʧʝʨʚʳʭ 

ʪʨʝʭ ʪʠʧʦʚ ʦʰʠʙʦʢ ʚ ʩʣʦʚʝ ʧʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ 

ʃʝʚʝʥʰʪʝʡʥʘ [30]. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʦʢʘʤʠ: w1 ï ʧʨʘʚʠʣʴʥʦ ʥʘʧʠʩʘʥʥʦʝ ʩʣʦʚʦ 

ʜʣʠʥʳ N ʠ w2 ï ʩʣʦʚʦ ʚ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʝ ʜʣʠʥʳ M, ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʧʝʨʘʮʠʡ ʚʩʪʘʚʢʠ (x1), ʫʜʘʣʝʥʠʝ (ʭ2), ʟʘʤʝʥʘ (ʭ3) ʦʜʥʦʡ ʙʫʢʚʳ. ʊʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʃʝʚʝʥʰʪʝʡʥʘ D(w1,w2), ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ D(w1,w2)=D(N,M), ʛʜʝ: 

 

ὈὭȟὮ Ὢὼ

ừ
ỬỬ
Ừ

ỬỬ
ứ

πȟὭ πȟὮ π
ὭȟὮ πȟὭ π
ὮȟὭ πȟὮ π

άὭὲ

ὈὭȟὮ ρ ρȟ

ὈὭ ρȟὮ ρȟ

ὈὭ ρȟὮ ρ άύρὭȟύςὮ

ȟὐ πȟὭ π

 (2.3) 
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ʛʜʝ ʰʘʛ ʧʦ i ï ʢʦʜ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʧʠʩʘʥʠʷ ʙʫʢʚʳ ʩ ʦʰʠʙʢʦʡ ʠʟ ʩʣʦʚʘ (x2), ʰʘʛ 

ʧʦ j ï ʚʩʪʘʚʢʘ ʦʜʥʦʡ ʙʫʢʚʳ ʚ ʩʣʦʚʦ (x1), ʰʘʛ ʧʦ ʦʙʦʠʤ ʠʥʜʝʢʩʘʤ ʩʠʤʚʦʣ ʟʘʤʝʥʳ 

ʙʫʢʚʳ ʚ ʩʣʦʚʝ ʥʘ ʜʨʫʛʫʶ ʥʝʧʨʘʚʠʣʴʥʫʶ ʙʫʢʚʫ (ʭ3). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʢʠ ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʘ, ʪ.ʝ. ʩʤʝʱʝʥʠʷ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʙʫʢʚ 

ʚ ʦʜʥʦʤ ʩʣʦʚʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʨʘʩʩʪʦʷʥʠʷ ɼʘʤʝʨʘʫ-

ʃʝʚʝʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʨʘʩʰʠʨʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʩʩʪʦʷʥʠʷ 

ʃʝʚʝʥʰʪʝʡʥʘ. 

 

ὈὭȟὮ

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ

ÍÁØ ὭȟὮȟÍÉÎ ὭȟὮ π

ÍÉÎ

ừ
Ừ

ứ
ὈὭ ρȟὮ ρ

ὈὭȟὮ ρ ρ

ὈὭ ρȟὮ ρ ρ

ὈὭ ςȟὮ ς ρ

ȟὭȟὮ ρȟύρὭ ύςὮ ρȟύρὭ ρ ύςὮ

ÍÉÎ

ὈὭ ρȟὮ ρ

ὈὭȟὮ ρ ρ

ὈὭ ρȟὮ ρ ρ

     (2.4)  

 

ʟʜʝʩʴ  x= ύρὭ ύςὮ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ. 

 

ʈʘʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʤʠʣʣʠʦʥʘʤʠ 

ʩʣʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʩʣʦʚʘ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ. ʇʦʠʩʢ ʩʦʚʧʘʜʝʥʠʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʩʢʦʤʦʛʦ ʩʣʦʚʘ ʩ ʢʘʞʜʳʤ 

ʩʣʦʚʦʤ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ. 

ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʚʪʦʨʷʪʴ ʩʦʚʧʘʜʝʥʠʝ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʤʦʞʥʦ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʠʪʴ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

ʭʝʰʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʠʪʴ ʧʦʠʩʢ ʩʦʚʧʘʜʝʥʠʷ ʚ ʭʝʰʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʠʩʧʦʣʴʟʫʶʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙ ʦʭʚʘʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ. ʊʘʢʠʝ ʩʣʦʚʘʨʠ ʩʦʩʪʘʚʣʝʥʳ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʷʟʳʢʦʚ. ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ ʷʚʣʷʝʪʩʷ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʅʦ ʝʩʪʴ 

ʩʧʦʩʦʙ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʙʘʟʘ ʩʣʦʚ. ɺ ʩʣʫʯʘʝ 

ʩ ʪʘʜʞʠʢʩʢʠʤ ʷʟʳʢʦʤ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʪʘʢʞʝ ʧʨʠʟʥʘʥʘ ʧʦʜʭʦʜʷʱʝʡ. ʅʘʧʨʠʤʝʨ, 

ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʠʩʘʪʴ ʚ ʩʣʦʚʘʨʝ ʩʣʦʚʘ çʢʦʨʤʘʥʜè, çʢʦʨʛʦϲè, çʢʦʨṯè, çʢʦʨʨʦè ʠ 

çʢʦʨϲʦè, ʤʳ ʤʦʞʝʤ ʭʨʘʥʠʪʴ ʪʦʣʴʢʦ ʩʣʦʚʦ çʢʦʨè, ʫʯʠʪʳʚʘʷ ʥʘʙʦʨ ʧʨʘʚʠʣ ʫʜʘʣʝʥʠʷ 

ʘʬʬʠʢʩʦʚ ʧʝʨʝʜ ʧʦʠʩʢʦʤ ʩʣʦʚ. ʋʜʘʣʝʥʠʝ ʘʬʬʠʢʩʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʦʩʥʦʚʘ, ʘ ʦʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʷʚʠʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʠʟʚʝʩʪʝʥ ʢʘʢ 

ʫʜʘʣʝʥʠʝ ʘʬʬʠʢʩʦʚ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʥʦʛʠʭ ʷʟʳʢʘʭ, ʪʘʢʠʭ ʢʘʢ: 

ʘʥʛʣʠʡʩʢʠʡ, ʨʫʩʩʢʠʡ, ʢʘʟʘʭʩʢʠʡ, ʫʟʙʝʢʩʢʠʡ. ʆʥʠ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʢʦʪʦʨʘʷ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

 

Ä2.4. ɸʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

 

ʇʦʥʷʪʠʝ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ ʠʣʠ ʙʝʟ ʥʝʛʦ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ, ʷʚʣʷʷʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʧʝʨʝʚʦʜʯʠʢʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ ʩʧʨʘʚʦʯʥʠʢʘʤ, ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʣʦʚʘʨʷʤ, 

ʫʜʘʣʝʥʥʳʤ ʙʘʟʘʤ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʜʘʯʝ ʠ ʧʨʠʝʤʫ 

ʪʝʢʩʪʘ, ʷʚʣʷʷʩʴ ʭʨʘʥʠʣʠʱʘʤ ʨʘʥʝʝ ʧʝʨʝʚʝʜʝʥʥʳʭ ʪʝʢʩʪʦʚ ʚ ʚʠʜʝ çʧʘʤʷʪʠ 

ʧʝʨʝʚʦʜʦʚè [ 203; 231-232; 239; 248; 356]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʷʤʳʤ ʧʝʨʝʚʦʜʦʤ ʠʣʠ çʚʪʦʨʳʤ 

(ʙʠʥʘʨʥʳʤ) ʧʝʨʝʚʦʜʦʤè, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʥ ʩʦ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʘʨʳ ʷʟʳʢʦʚ. ʇʝʨʝʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
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ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʪʝʢʩʪʘ ʚ ʮʝʣʝʚʦʡ ʪʝʢʩʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤ ʠʣʠ 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ. 

ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʩʠʢʠ ʠ ʪʝʢʩʪʦʚ ʦʩʥʦʚʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʨʷʜʢʘ ʩʣʦʚ ʚ ʧʝʨʝʚʦʜʠʤʦʤ ʷʟʳʢʝ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ; 

- ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʨʘʟ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ ʪʝʢʩʪʦʚ ʥʘ ʷʟʳʢʝ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ; 

- ʩʠʩʪʝʤʘ ʥʘʮʝʣʝʥʘ ʪʦʣʴʢʦ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʘ ʩ ʠʩʭʦʜʥʦʛʦ 

ʷʟʳʢʘ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʮʝʣʝʚʦʛʦ ʷʟʳʢʘ. 

ʆʙʳʯʥʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʜʚʫʷʟʳʯʥʦʛʦ ʩʣʦʚʘʨʷ, 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʘʥʘʣʠʟʘ ʠ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʥʘʯʝ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʩʠʩʪʝʤʘʤʠ çʧʨʷʤʦʛʦ ʧʝʨʝʚʦʜʘè ʪʦʣʴʢʦ ʜʣʷ ʜʚʫʭ ʷʟʳʢʦʚ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʪʦʨʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʨʘʪʝʛʠʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʪʝʨʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʥʫʪʨʝʥʥʶʶ 

ʩʪʨʫʢʪʫʨʫ ʦʩʥʦʚʥʦʛʦ ʷʟʳʢʘ ʠ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʦʚ ʚ 

ʬʦʨʤʝ ʩʝʤʘʥʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʢʦʥʚʝʨʩʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʚʦʜ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʠʥ ʷʟʳʢ. ʅʘ ʦʩʥʦʚʝ ʪʘʢʦʛʦ 

ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʪʝʢʩʪʳ ʜʣʷ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. 

ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʧʝʨʝʚʦʜ ʩ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʧʦʜʭʦʜʘ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ï ʩ ʠʥʪʝʨʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʷʟʳʢʫ ʧʝʨʝʚʦʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʝʞʲʷʟʳʢʦʚʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʥʘ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝ ʪʦʣʴʢʦ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʧʝʨʝʚʦʜʫ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʷ ʫʩʠʣʠʡ ʚ ʤʥʦʛʦʷʟʳʯʥʦʡ ʩʨʝʜʝ, ʪ.ʝ. ʧʨʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʦʜʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʷʟʳʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʷʟʳʢʘ ʧʨʠ ʧʝʨʝʚʦʜʝ, ʘ ʧʨʦʛʨʘʤʤʘ 

ʛʝʥʝʨʘʮʠʠ ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ ʵʩʧʝʨʘʥʪʦ, 



66 
 

ʢʦʪʦʨʳʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʷʟʳʢʦʚ ʣʝʢʩʠʢʠ ʠ 

ʧʨʘʚʠʣ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʭʦʜʷʱʠʤ ʷʟʳʢʦʤ. 

ʊʨʝʪʠʡ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ ï ʵʪʦ ʪʨʘʥʩʬʝʨʥʳʡ ʧʦʜʭʦʜ. ɺʤʝʩʪʦ ʜʚʫʭ ʵʪʘʧʦʚ 

ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʩʪʴ ʪʨʠ ʵʪʘʧʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʢʘʢ ʥʘ ʪʝʢʩʪʳ 

ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ, ʪʘʢ ʠ ʥʘ ʪʝʢʩʪʳ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʢʩʪʳ ʩ ʷʟʳʢʘ 

ʦʨʠʛʠʥʘʣʘ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʘʙʩʪʨʘʢʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʚʦʠ 

ʧʨʘʚʠʣʘ. ɺʪʦʨʦʡ ʵʪʘʧ ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʣʫʯʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʷʟʳʢ ʧʝʨʝʚʦʜʘ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩʦʟʜʘʶʪʩʷ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʪʝʢʩʪʳ ʩ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʧʝʨʝʚʦʜʠʤʳʡ ʷʟʳʢ. 

ɽʩʣʠ ʤʝʞʲʷʟʳʢʦʚʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚʩʝʭ ʥʝʷʩʥʦʩʪʝʡ ʚ 

ʪʝʢʩʪʝ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ, ʯʪʦʙʳ ʙʳʣ ʚʦʟʤʦʞʝʥ ʧʝʨʝʚʦʜ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʞʝʣʘʝʤʳʡ 

ʷʟʳʢ, ʪʦ ʪʨʘʥʩʬʝʨʥʳʡ ʧʦʜʭʦʜ ʨʘʟʨʝʰʘʝʪ ʪʦʣʴʢʦ ʪʝ ʥʝʷʩʥʦʩʪʠ ʠ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʠ, 

ʧʨʠʩʫʱʠʝ ʩʘʤʦʤʫ ʷʟʳʢʫ: ʦʤʦʥʠʤʳ ʠ ʤʥʦʛʦʟʥʘʯʥʳʝ ʩʣʦʞʥʳʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʝʰʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʣʝʢʩʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʷʟʳʢʘʤʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʝʨʝʚʦʜʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʣʝʜʫʶʱʠʭ 

ʪʠʧʦʚ ʩʣʦʚʘʨʝʡ: 

- ʩʣʦʚʘʨʠ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ, ʩʦʜʝʨʞʘʱʠʝ ʧʦʜʨʦʙʥʳʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʠ 

ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ; 

- ʘʥʘʣʦʛʠʯʥʳʝ ʩʣʦʚʘʨʠ ʥʘ ʧʝʨʝʚʦʜʠʤʦʤ ʷʟʳʢʝ; 

- ʜʚʫʷʟʳʯʥʳʡ çʧʝʨʝʚʦʜʥʦʡè ʩʣʦʚʘʨʴ, ʚ ʢʦʪʦʨʦʤ ʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʢʘʢ 

ʷʟʳʢʘ ʦʨʠʛʠʥʘʣʘ, ʪʘʢ ʠ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. 

ʄʝʪʦʜʦʤ ʩ ʭʦʨʦʰʝʡ ʧʝʨʩʧʝʢʪʠʚʦʡ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʥʝʡʨʦʥʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʳʜʫʱʠʭ ʩʠʩʪʝʤ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ: ʤʝʪʦʜʘ çʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫè ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ. ʕʪʦʪ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʪʠʩʪʠʢʝ, ʤʦʜʝʣʠʨʫʝʪ 

ʨʘʙʦʪʫ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʫ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
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ʄʦʜʝʣʠ ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʦʚʘʨʷʭ 

ʩ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʟʘʧʠʩʘʥʥʳʤʠ ʩʣʦʚʘʤʠ, ʭʦʪʷ ʧʝʨʝʚʦʜ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʳʡ ʩʣʦʚʘʨʴ. 

ʂʘʞʜʳʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʦʟʜʘʥʠʶ ʨʷʜʘ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1. ʄʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʘʚʠʣʘʭ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʪʦʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ 

ʦʙʨʘʟʮʦʚ ʧʝʨʝʚʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʥʦʚʦʛʦ ʧʝʨʝʚʦʜʘ. ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ 

ʩʨʘʚʥʠʚʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʝʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʩʦʚʧʘʜʝʥʠʝ. ʇʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʩʦʚʧʘʜʝʥʠʡ 

ʧʝʨʝʚʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ʧʝʨʝʚʦʜʘ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʠʪʝʨʘʪʠʚʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʘ ʧʝʨʝʚʦʜʘ. 

ɸʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ. ʇʝʨʚʳʝ ʧʦʜʭʦʜʳ ʢ 

ʤʘʰʠʥʥʦʤʫ ʧʝʨʝʚʦʜʫ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣʘʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʷʟʳʢʘ. ʊʘʢʠʝ ʧʦʜʭʦʜʳ ʧʦʣʝʟʥʳ ʜʣʷ ʧʝʨʝʚʦʜʘ ʤʝʞʜʫ 

ʷʟʳʢʘʤʠ ʠʟ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚʳʭ ʩʝʤʝʡ. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʠʣʘʭ, ʚʢʣʶʯʘʶʪ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʘʨʷ, 

ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʤʝʞʲʷʟʳʢʦʚʳʡ ʧʝʨʝʚʦʜ (ʨʠʩ. 

2.3). 

ʀʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʘʨʷ ʠʩʧʦʣʴʟʫʝʪ ʟʘʧʠʩʠ ʷʟʳʢʦʚʦʛʦ ʩʣʦʚʘʨʷ ʜʣʷ 

ʧʦʠʩʢʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʣʦʚ ʥʘ ʮʝʣʝʚʦʤ ʷʟʳʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘʨʷ ʚ ʢʘʯʝʩʪʚʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʝʨʝʚʦʜʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʦʚʘ 

ʧʝʨʝʚʦʜʷʪʩʷ ʪʦʯʥʦ ʪʘʢ, ʢʘʢ ʦʥʠ ʫʢʘʟʘʥʳ ʚ ʩʣʦʚʘʨʝ. ʇʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʵʪʦ ʥʝ ʪʘʢ, ʧʨʠʤʝʥʷʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ. 
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ʈʠʩʫʥʦʢ 2.3.  - ɸʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ 

 

ʄʝʭʘʥʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ʪʨʘʥʩʬʝʨʘ, ʧʨʝʦʙʨʘʟʫʝʪ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʷʟʳʢʦʚʳʭ ʧʨʘʚʠʣ. 

ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʘʥʘʣʦʛʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʮʝʣʝʚʦʤ ʷʟʳʢʝ ʠ 

ʩʦʟʜʘʝʪʩʷ ʥʘ ʧʝʨʝʚʝʜʝʥʥʦʤ ʷʟʳʢʝ. ʄʝʭʘʥʠʟʤ ʠʩʧʦʣʴʟʫʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠ 

ʧʦʣʥʳʡ ʢʦʨʧʫʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣʘʭ ʢʘʢ ʠʩʭʦʜʥʦʛʦ, ʪʘʢ ʠ ʧʝʨʝʚʦʜʷʱʝʛʦ 

ʷʟʳʢʦʚ. 

ɺ ʤʝʞʲʷʟʳʢʦʚʦʤ ʠʥʪʝʨʬʝʡʩʝ ʪʝʢʩʪ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʟʳʢ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʕʪʦ ʥʝʡʪʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʣʶʙʦʛʦ ʷʟʳʢʘ. ʋʧʦʤʷʥʫʪʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʭʦʜʠʪ ʧʨʠ  ʟʘʜʝʡʩʪʚʦʚʘʥʠʠ ʙʦʣʝʝ ʜʚʫʭ 

ʷʟʳʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʠʟ ʷʟʳʢʦʚ ʙʳʣ ʩʚʷʟʘʥ ʩ ʥʘʙʦʨʦʤ 

ʧʨʘʚʠʣ ʧʝʨʝʚʦʜʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʷʟʳʢ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʘʥʘʣʠʟʘʪʦʨ ʪʝʢʩʪʘ ʠ ʛʝʥʝʨʘʪʦʨ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʟʳʢ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʚʝʨʷʶʪʩʷ ʣʠʥʛʚʠʩʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʩʥʦʚʘʥʥʳʡ ʩʪʨʦʛʦ ʥʘ 

ʤʝʪʦʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ, ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ 
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ʧʨʘʚʠʣʘ. ʉʫʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʥʘʯʘʣʘ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʬʨʘʟʳ, 

ʛʨʫʧʧʳ ʩʣʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʩʣʦʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʢʩʪʦʚ, ʟʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʚʧʘʜʝʥʠʷ ʩʣʦʚʘ ʩ ʢʘʞʜʳʤ ʩʣʦʚʦʤ ʦʜʥʦʛʦ ʷʟʳʢʘ ʠʣʠ ʩʣʦʚʘʤʠ 

ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʤ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘ ʜʨʫʛʦʤ ʷʟʳʢʝ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʜʚʫʷʟʳʯʥʦʛʦ ʢʦʨʧʫʩʘ ʧʝʨʝʚʦʜʦʚ. 

ɸʣʛʦʨʠʪʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪ ʜʚʝ 

ʚʦʟʤʦʞʥʳʝ ʤʦʜʝʣʠ: ʤʦʜʝʣʴ ʧʝʨʝʚʦʜʘ ʠ ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ. ɺ ʧʝʨʚʦʡ ʤʦʜʝʣʠ 

ʠʟʫʯʘʶʪʩʷ ʜʚʫʷʟʳʯʥʳʝ ʢʦʨʧʫʩʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʷʟʳʢʘ ʦʨʠʛʠʥʘʣʘ ʥʘ ʮʝʣʝʚʦʡ ʷʟʳʢ. ʗʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʠʟʫʯʘʝʪʩʷ ʥʘ 

ʦʜʥʦʷʟʳʯʥʦʤ ʢʦʨʧʫʩʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʝʚʦʜʘ (ʨʠʩ. 

2.4.). 

 

 

ʈʠʩʫʥʦʢ 2.4. - ɸʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ 

 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ï 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʰʘʙʣʦʥʦʚ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʟʮʦʚ 
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ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʦʙʫʯʘʶʱʠʭ ʢʦʨʧʫʩʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʢʩʪʘ ʢʘʢ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʝʨʝʚʦʜʘ ʩ ʷʟʳʢʘ ʦʨʠʛʠʥʘʣʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

P(t|s) ʧʝʨʝʚʦʜʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ t ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʣʝʚʦʤʫ ʷʟʳʢʫ s. ʆʙʦʟʥʘʯʘʷ s 

= s1, . . . , ʩj, . . . , ʵʣʝʤʝʥʪʳ sls ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʜʣʠʥʦʡ ls ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʦʜʘ 

t = t1, . . . , ti, . . . , tltc ʩ ʜʣʠʥʦʡ lt, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʧʝʨʝʚʦʜʫ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʬʦʨʤʫʣʝ: 

 

ὸ̂̆ ̓ὥὶὫάὥὼ ὖὸȿί ὥὶὫάὥὼ ὖίȿὸ ὖὸ   (2.5) 

 

ʛʜʝ,  

P(s|t) ï ʤʦʜʝʣʴ ʧʝʨʝʚʦʜʘ,  

P(t) ï ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ. 

 

ʇʦ ʬʦʨʤʫʣʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʧʝʨʝʜʘʯʠ P(s|t). ɺ 

ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ ʤʳ ʧʦʣʫʯʘʝʤ ʛʘʨʘʥʪʠʶ 

ʧʝʨʝʚʦʜʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʷʟʳʢʘ. ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʵʪʦʛʦ 

ʥʘʠʣʫʯʰʝʛʦ ʧʝʨʝʚʦʜʘ ʥʘʟʳʚʘʝʪʩʷ ʜʝʢʦʜʠʨʦʚʘʥʠʝʤ, ʠ ʦʥ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ, 

ʥʘʟʳʚʘʝʤʳʤ ʜʝʢʦʜʝʨʦʤ. 

ʉʦʛʣʘʩʥʦ ʥʘʰʝʡ ʤʦʜʝʣʠ, ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʚʦʜʘ p(s|t). 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʝʛʦ ʨʘʩʯʝʪʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʷʟʳʯʥʦʛʦ ʢʦʨʧʫʩʘ. ɺ  

ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʢʦʨʧʫʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩʣʦʚʘ ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ 

ʥʘ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʷʟʳʢʘʭ. 

ʄʦʜʝʣʠ ʧʝʨʝʚʦʜʘ ʚ ʦʩʥʦʚʝ ʩʣʦʚ. ʄʦʜʝʣʴ ʧʝʨʝʚʦʜʘ, ʦʧʠʨʘʶʱʘʷʩʷ  ʥʘ ʣʝʢʩʠʢʫ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʣʝʢʩʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ P(ti|sai), 
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ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨ ʩʣʦʚ ʚ 

ʜʚʫʷʟʳʯʥʦʤ ʦʙʫʯʘʶʱʝʤ ʢʦʨʧʫʩʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ 

ʨʘʟʣʦʞʝʥʠʷ P(t,a|s), ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ: 

 

ὖὸȟὥȿί Б ὖὸȿί ὖὥȿὥ ȟὭȟὰȟὰ     (2.6) 

 

ʛʜʝ a ï ʚʝʢʪʦʨ ʧʦʟʠʮʠʡ ʚʳʨʘʚʥʠʚʘʥʠʷ, ai = j ʜʣʷ ʩʣʦʚʘ ti ʚ t. 

 

ʄʦʜʝʣʴ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. ʄʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʝʨʝʚʦʜʘ. 

ɽʩʣʠ ʧʝʨʝʚʦʜʠʤʳʡ ʪʝʢʩʪ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʩʣʦʚʘ, ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ, ʤʦʜʝʣʴ ʧʝʨʝʚʦʜʘ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʪʝʢʩʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʫʯʰʝʤʫ ʚʳʙʦʨʫ ʩʣʦʚ ʠʟ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʥʦʝ ʢ ʧʝʨʝʚʦʜʫ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʥʝ ʠʤʝʝʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʥʘʣʠʟ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʷʟʳʢʘ: 

ʤʦʨʬʦʣʦʛʠʠ, ʩʠʥʪʘʢʩʠʩʘ ʠ ʩʝʤʘʥʪʠʢʠ. ɽʩʣʠ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ s ʨʘʟʙʠʪʴ ʥʘ i-

ʢʦʣʠʯʝʩʪʚʦ ʬʨʘʟ, ʪʦ ʤʦʜʝʣʴ ʧʝʨʝʚʦʜʘ P(s|t) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ὖίȿὸ Б ᶮίȿὸὨὥ ὦ ρ   (2.7) 

 

ʗʟʳʢʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʥʦʛʠʭ ʟʘʜʘʯ 

ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɺ ʘʣʛʦʨʠʪʤʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ ʧʝʨʝʚʦʜʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ-ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ. ʗʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʠʟʫʯʘʝʪʩʷ ʥʘ ʢʦʨʧʫʩʝ ʦʜʥʦʛʦ 

ʷʟʳʢʘ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩʣʦʚ. ɹʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ 

n-ʛʨʘʤʤʘ. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ n-ʛʨʘʤʤ. ʋʩʣʦʚʥʦ ʦʙʦʟʥʘʯʠʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚʝʢʪʦʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ a ʦʪʤʝʪʠʤ ʢʘʢ P(w1,...,wm), ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ 
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ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʦʚ w1,...,wm. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʚʧʘʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʚʠʣ ʩʦʝʜʠʥʝʥʠʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʩʣʦʚʘ wi, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ. 

 

ὖύȟȣȟύ Б ὖύȿύȟȣȟύ  (2.8) 

 

ɿʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʮʝʧʴ ʄʘʨʢʦʚʘ [8-ɸ], ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʝʨʝʚʦʜʦʚ 

ʧʨʝʜʳʜʫʱʠʭ ʩʣʦʚ ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʴ ʠ ʦʛʨʘʥʠʯʠʪʴ ʜʦ n - 1, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

ὖύȟȣȟύ Б ὖύ ύ ȟȣȟύ         (2.9) 

  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʘʝʤ n-ʛʨʘʤʤʥʫʶ ʤʦʜʝʣʴ ʧʦʨʷʜʢʘ n, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪ 

ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ ʧʨʝʜʳʜʫʱʠʭ n ï 1 ʩʣʦʚ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ n = 1, 

n-ʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ʫʥʠʛʨʘʤʤʦʡ, ʝʩʣʠ n = 2, n-ʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ʜʠʛʨʘʤʤʦʡ, ʘ 

ʝʩʣʠ n = 3, n-ʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ʪʨʠʛʨʘʤʤʦʡ. ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ n-ʛʨʘʤʤ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʧʫʪʝʤ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʯʠʩʣʘ ʯʘʩʪʦʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ὖύ ύ ȟȣȟύ  
ȟȣȟ ȟ

ȟȣȟ
           (2.10) 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʦʮʝʥʢʝ ʤʦʜʝʣʠ n-ʛʨʘʤʤ ʚ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ n-ʛʨʘʤʤʥʳʭ ʬʨʘʟ ʨʘʚʥʘ ʪʨʤy, ʪʦ ʝʩʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʦʜʝʣʠ  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠʛʨʘʤʤʘ. 

ʄʝʭʘʥʠʟʤ ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʝʢʦʜʝʨʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʣʫʯʰʝʛʦ 

ʚʘʨʠʘʥʪʘ ʪʝʢʩʪʘ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʚʦʜʘ 

P(t|s). ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʧʨʦʮʝʩʩ ʧʦʩʣʦʚʥʦʛʦ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ ʚ ʠʩʭʦʜʥʦʤ ʷʟʳʢʦʚʦʤ ʪʝʢʩʪʝ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʦʠʩʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʮʝʣʳʭ ʯʠʩʝʣ ʠʣʠ 

ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʩ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʚʦʜʘ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʧʨʦʮʝʩʩ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʬʨʘʟʦʚʦʛʦ ʧʝʨʝʚʦʜʘ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʧʝʰʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʝʜʠʥʠʮʳ ʧʝʨʝʚʦʜʘ: ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʩʪʨʫʢʪʫʨʳ, ʢʦʨʦʪʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʩʪʝʢʘ ʧʦʠʩʢʘ ʚʝʢʪʦʨʘ, ʧʦʠʩʢ ʚʝʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʫʝʤʳʭ 

ʩʪʝʢʦʚ, ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʘʟʤʘʭʦʤ ʧʦʜʲʝʤʘ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʩ ʧʦʠʩʢʦʤ ʚʝʢʪʦʨʘ 

ʜʝʢʦʜʝʨ ʥʘʯʠʥʘʝʪ ʩ ʧʦʠʩʢʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʚʦʜʦʚ ʚ ʪʘʙʣʠʮʝ ʬʨʘʟ ʩʦ ʚʩʝʤʠ 

ʚʝʨʦʷʪʥʳʤʠ ʪʠʧʘʤʠ ʬʨʘʟ ʚ ʪʝʢʩʪʝ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ. ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ 

ʪʝʢʩʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʫʩʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʟʘʪʝʤ ʩʣʝʚʘ ʥʘʧʨʘʚʦ 

ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʚʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʨʘʩʰʠʨʷʶʪʩʷ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʜʦʩʪʫʧʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ. 

3. ɹʠʥʘʨʥʳʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʢʘʞʜʳʡ 

ʠʟ ʜʚʫʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʣ ʦʧʨʝʜʝʣʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢ ʨʷʜ ʙʠʥʘʨʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ. ʄʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʰʘʙʣʦʥʘʭ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʨʘʚʠʣ ʷʟʳʢʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʧʝʨʝʚʦʜʫ. ʕʣʝʤʝʥʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʘʟʜʝʣʘ ʤʦʛʫʪ ʙʦʣʴʰʝ ʦʧʠʨʘʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʝʜʘʯʘ ʠ 

ʛʝʥʝʨʘʮʠʷ ʙʦʣʴʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʘʚʠʣʘʭ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʙʠʥʘʨʥʳʡ ʤʝʪʦʜ ʩʯʠʪʘʝʪʩʷ çʤʥʦʛʦʤʦʪʦʨʥʦʡè ʩʠʩʪʝʤʦʡ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ. ʆʜʠʥ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥ 

ʧʦ ʩʫʪʠ ʥʘ ʩʣʦʚʘʨʥʦʤ ʟʘʧʘʩʝ, ʜʨʫʛʦʡ ï ʥʘ ʘʥʘʣʠʟʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʘʚʠʣ, ʪʨʝʪʠʡ ï 

ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʟʮʦʚ ʠʣʠ ʯʠʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
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4. ʄʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʫʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʤʦʜʫʣʴ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠ ʤʦʜʫʣʴ ʚʥʠʤʘʥʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ 

ʫʧʦʤʷʥʫʪʳʭ ʤʦʜʫʣʝʡ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʫʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʤʦʜʫʣʴ ʢʦʜʠʨʦʚʘʥʠʷ, ʤʦʜʫʣʴ ʚʥʠʤʘʥʠʷ ʠ ʤʦʜʫʣʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ ʥʝʡʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚʩʝ 

ʯʝʪʳʨʝ ʫʧʦʤʷʥʫʪʳʭ ʤʦʜʫʣʷ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ, 

ʧʦʢʘʟʘʥʥʳʤ ʥʘ ʨʠʩ.2.5.  

ʄʦʜʫʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʠʟʚʣʝʯʝʥʠʷ ʪʝʢʩʪʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʩʪʨʫʢʪʫʨʳ ʬʨʘʟ, ʠʟʚʣʝʯʝʥʠʠ 

ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ, ʥʘʢʦʥʝʮ, ʛʝʥʝʨʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʘ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ. 

ʄʝʪʦʜ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪ ʪʝʢʩʪ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʚ ʥʘʙʦʨ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʩʠʥʪʘʢʩʠʩʘ ʷʟʳʢʘ ʠʟ ʟʘʜʘʥʥʦʛʦ ʢʦʨʧʫʩʘ. 

 

 

ʈʠʩʫʥʦʢ 2.5. - ɸʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
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ʄʦʜʫʣʴ ʰʠʬʨʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʰʠʬʨʦʚʘʥʠʷ-ʜʝʰʠʬʨʦʚʘʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚ ʪʝʢʩʪ 

ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʚʝʢʪʦʨʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʥʦʩʪʝʡ. 

ʊʝʩʪʦʚʳʡ ʤʦʜʫʣʴ ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʣʠʟʫʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠ ʚʳʙʦʨʦʯʥʦʝ 

ʚʥʠʤʘʥʠʝ ʢ ʢʘʞʜʦʡ ʯʘʩʪʠ ʪʝʢʩʪʘ ʥʘ ʷʟʳʢʝ ʦʨʠʛʠʥʘʣʘ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʩʣʦʚ ʷʟʳʢʘ 

ʧʝʨʝʚʦʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʧʝʨʝʚʦʜʘ. 

ʄʦʜʫʣʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʫʣʶ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. ʎʝʣʴʶ ʫʢʘʟʘʥʥʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʳ ʚ ʪʝʢʩʪʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʧʝʨʝʚʦʜʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʨʳʪʳʭ ʩʪʨʫʢʪʫʨ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʝʜʠʥʫʶ ʩʣʦʞʥʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ. ʕʪʦʪ ʤʝʪʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ ʤʦʜʫʣʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʢʫʨʩʠʚʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʤʦʞʥʦ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʝʩʢʦʥʝʯʥʫʶ ʜʣʠʥʫ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʦʢʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʥʘ ʙʘʟʝ ʙʠʥʘʨʥʦʡ ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʧʷʪʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ.  

ɼʦʩʪʠʞʝʥʠʶ ʵʪʦʡ ʮʝʣʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʙʠʥʘʨʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ; 

- ʩʦʟʜʘʪʴ ʣʦʛʠʯʥʫʶ ʠ ʨʝʘʣʴʥʫʶ ʧʘʨʘʣʣʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʝʩʫʨʩʦʚ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ çʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʫʶè ʠ çʘʥʛʣʦ-ʪʘʜʞʠʢʩʢʫʶè ʜʣʷ ʠʥʬʦʨʤʘʮʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ; 
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- ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ, ʚʳʜʝʣʝʥʠʷ ʠ ʩʦʨʪʠʨʦʚʢʠ 

ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠ ʧʫʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʷʭ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʩʫʨʩʦʚ. 

 

Ä2.5. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʪʝʢʩʪʦʚʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ 

 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʪʝʢʩʪʦʚʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʳʯʠʩʣʝʥʠʝ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʪʝʢʩʪʫ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ 

ʥʘʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʙʩʪʨʘʢʪʥʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨ 

ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʙʦʨʘ ʤʝʪʦʜʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ. ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʥʪʝʟ ʨʝʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʠʠ, ʣʠʥʛʚʠʩʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʚʫʢʦʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʫʨʦʚʥʝ. 

ʇʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʫʧʦʤʷʥʫʪʳʭ ʦʙʣʘʩʪʝʡ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳ ʧʦ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ. ʉʦʟʜʘʪʴ ʮʠʬʨʦʚʦʡ ʟʚʫʢ ʠʟ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʪʝʢʩʪʘ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦ. ʆʜʥʘʢʦ ʟʘʜʘʯʘ ʨʘʟʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʟʚʫʢʘ ʥʘ 

ʢʨʘʪʯʘʡʰʠʝ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ [199-200; 

202; 219; 226; 237; 253; 258]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙʣʝʤʳ ʠ 

ʝʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʛʦʣʦʩʘ ʠ ʤʝʭʘʥʠʟʤ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʪʴ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟ ʟʚʫʢʘ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʩʠʥʪʝʟʘ ʨʝʯʠ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʠʥʪʝʟʘ ʨʝʯʠ 
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ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʥʪʝʟʘʪʦʨʦʚ. 

ʈʝʯʴ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʟʚʫʢ, ʧʨʦʠʟʚʦʜʠʤʳʡ ʛʦʣʦʩʦʚʳʤ ʘʧʧʘʨʘʪʦʤ ʯʝʣʦʚʝʢʘ. 

ɺʦʟʜʫʭ ʚʳʪʘʣʢʠʚʘʝʪʩʷ ʠʟ ʣʝʛʢʠʭ ʯʝʨʝʟ ʛʦʣʦʩʦʚʦʡ ʪʨʘʢʪ, ʩʦʟʜʘʚʘʷ ʘʢʫʩʪʠʯʝʩʢʠʝ 

ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʦʪʣʝʪʘʶʪ ʩ ʛʫʙ ʢʘʢ ʧʦʣʷ ʜʘʚʣʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʯʪʦ ʜʘʝʪ ʥʘʤ ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʯʝʚʦʤ ʦʙʱʝʥʠʠ. ʇʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʨʝʯʝʚʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʦʪ ʦʪʚʝʨʩʪʠʷ ʛʣʦʪʢʠ ʜʦ ʛʫʙ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʯʘʩʪʷʤʠ: 

ʚʳʩʦʪʦʡ ʪʝʣʘ ʷʟʳʢʘ; ʧʝʨʝʜʥʝʝ/ʟʘʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʷʟʳʢʘ; ʚʳʩʦʪʘ ʢʦʥʯʠʢʘ ʷʟʳʢʘ; 

ʨʦʪʦʚʘʷ ʧʦʣʦʩʪʴ; ʦʪʚʝʨʩʪʠʝ ʛʦʨʪʘʥʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʠʤʧʝʜʘʥʮʳ ʥʘ ʛʫʙʘʭ. ʄʦʜʝʣʴ 

ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʧʦʣʦʩʪʠ ʨʪʘ, ʧʦʣʦʩʪʠ ʛʣʦʪʢʠ ʠ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʫʙ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʫʶ ʨʝʯʴ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʤʧʫʣʴʩʥʦʡ 

ʬʫʥʢʮʠʠ ʠʩʪʦʯʥʠʢʘ. ʃʝʛʢʠʝ ʥʘʧʨʘʚʣʷʶʪ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ, ʘ 

ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʫʣʘʚʣʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʨʝʯʝʚʦʛʦ ʪʨʘʢʪʘ, ʧʨʝʦʙʨʘʟʫʷ 

ʝʛʦ ʚ ʨʝʯʝʚʳʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʴ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠ ʮʠʬʨʦʚʦʡ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʠʩʪʦʯʥʠʢ ʛʦʣʦʩʘ ʢʘʢ ʦʜʠʥʦʯʥʳʡ 

ʠʤʧʫʣʴʩ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɺ ʩʣʫʯʘʝ ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ ʦʥʘ ʨʘʩʧʘʜʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʥʦ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʨʘʛʤʝʥʪʘʤ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ 

ʬʠʣʴʪʨʘʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʣʦʩʦʚʳʭ ʝʜʠʥʠʮ ʩʢʨʳʚʘʝʪʩʷ. ʅʦ 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʨʝʘʣʴʥʫʶ 

ʘʥʘʣʠʟʠʨʫʝʤʫʶ ʨʝʯʴ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʩʦʜʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤ ʨʝʯʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ ʦʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʘʭ, 

ʨʘʟʜʝʣʷʶʱʠʭ ʟʘʧʠʩʴ ʛʦʣʦʩʘ ʥʘ ʬʦʥʝʤʳ. ɿʘʪʝʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʘʤʧʣʠʪʫʜʥʳʝ ʠ 

ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʬʦʥʝʤʳ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʬʦʥʝʤ ʦʪʜʝʣʴʥʳʭ ʙʫʢʚ 

ʥʘ ʦʩʥʦʚʝ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʊʘʢʠʝ ʤʝʪʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʞʜʫʶ ʬʦʥʝʤʫ ʢʘʢ ʝʜʠʥʫʶ ʥʝʨʘʟʣʦʞʠʤʫʶ ʝʜʠʥʠʮʫ 

ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʬʦʥʝʤ ʠ ʧʦʩʪʨʦʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʟʘʜʘʯ ʩʠʥʪʝʟʘ 

ʟʚʫʢʦʚ ʨʝʯʠ. 

ʎʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʯʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʣʦʚʦ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʛʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʬʦʥʝʤ. ʌʦʥʝʤʘ ï ʤʝʣʴʯʘʡʰʘʷ ʝʜʠʥʠʮʘ ʷʟʳʢʘ, ʥʝ ʠʤʝʶʱʘʷ ʥʠ ʣʝʢʩʠʯʝʩʢʦʛʦ, ʥʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʏʪʦʙʳ ʧʦʥʷʪʴ ʧʝʨʚʠʯʥʳʝ ʝʜʠʥʠʮʳ ʪʝʢʩʪʘ, ʥʘʧʨʠʤʝʨ 

ʩʣʦʚʦ ʚ ʨʝʯʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʬʦʥʝʤʳ. 

ʆʧʠʩʘʥʠʝ ʘʤʧʣʠʪʫʜʳ ʠ ʚʨʝʤʝʥʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʬʦʥʝʤʳ ʙʫʢʚʳ çʆè ʚ ʪʨʝʭ 

ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ: ʥʘʯʘʣʦ ʨʝʯʠ; ʦʧʠʩʘʥʠʝ ʬʦʥʝʤʳ; ʦʢʦʥʯʘʥʠʝ ʨʝʯʠ 

(ʨʠʩ. 2.6). 

 

 

ʈʠʩʫʥʦʢ 2.6.  - ɸʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʬʦʥʝʤʳ ʙʫʢʚʳ çʆè 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʤʧʣʠʪʫʜʳ ʠ ʚʨʝʤʝʥʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʬʦʥʝʤ 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʬʦʥʝʤ ʢʘʢ 

ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʣʦʩʦʚʦʛʦ ʩʧʝʢʪʨʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.7, ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʧʠʩʘʥʠʷ ʟʚʫʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʝʛʦ ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʝ ʯʘʩʪʠ. 

ʂʘʞʜʘʷ ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʥʘ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʥʝʤʝ ï 

ʬʦʨʤʘʥʪʝ. ʇʦʵʪʦʤʫ ʢʘʞʜʫʶ ʬʦʥʝʤʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 
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ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʨ: ʯʘʩʪʦʪʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʠ ʜʚʘ 

ʠʟʤʝʨʝʥʠʷ ʦʙʨʘʟʫʶʪ ʚʝʢʪʦʨ. 

 

 

ʈʠʩʫʥʦʢ 2.7. - ʉʧʝʢʪʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʬʦʥʝʤʳ ʙʫʢʚʳ çʆè 

 

ʅʘʙʦʨ ʪʘʢʠʭ ʚʝʢʪʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʘʞʥʳʤ 

ʬʦʨʤʘʥʪʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʪʨʠʮʝ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʦʮʝʥʢʠ 

ʦʧʠʩʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʟʚʫʢʦʚʦʛʦ ʦʙʨʘʟʘ (ʬʦʥʝʤ) ʧʨʝʜʣʦʞʝʥ ʧʨʠʤʝʨ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʬʦʥʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

ʊʦʛʜʘ ʬʦʥʝʤʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʥʘʙʦʨʦʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

 

Ὢὸ В ὃÓÉÎς“ὺὸ   (2.11) 

 

ʛʜʝ, ʦʬʠʮʠʘʣʴʥʘʷ ʟʘʧʠʩʴ ʬʦʨʤʘʥʪʳ ʫʢʘʟʘʥʘ ʧʦʜ ʟʥʘʢʦʤ ʧʣʶʩ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʠ ʯʘʩʪʦʪʳ ʚʳʙʦʨʘ ʤʦʜʝʣʠ 

ʟʚʫʢʘ, ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʪʴ ʙʫʢʚʫ çʫè ʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʝʛʦ. 

ʅʘʙʦʨ ʤʝʨ ʟʥʘʯʝʥʠʡ ʬʦʥʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʛʦʣʦʩʦʚʦʡ ʟʘʧʠʩʠ ʛʣʘʩʥʦʡ ʙʫʢʚʳ çʫè ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʘʪʨʠʮʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʦʩʝʤʥʘʜʮʘʪʠ ʯʠʩʣʦʚʳʭ ʪʘʢʪʦʚ ʠ ʦʧʠʩʳʚʘʶʱʘʷ ʜʝʚʷʪʴ ʚʘʞʥʳʭ 

ʬʦʨʤʘʥʪ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʚʘʞʥʳʝ 
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ʬʦʨʤʘʥʪʳ ʬʦʥʝʤ. ʊʦʯʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʨʠʩ. 2.8.ʘ) ʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ (ʨʠʩ. 2.8.ʙ) ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʚʫʢʦʚ. 

 

 

ʈʠʩʫʥʦʢ 2.8. - ʄʦʜʝʣʴ ʟʚʫʢʘ çʫè ʘ) ʦʨʠʛʠʥʘʣʴʥʳʡ; ʙ) ʩʠʥʪʝʪʠʯʝʩʢʠʡ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ) 

 

ʄʝʪʦʜʳ ʩʠʥʪʝʟʘ ʨʝʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʫʶ ʨʝʯʴ ʧʨʦʠʟʚʦʜʷʪ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ʉʠʥʪʝʟʘʪʦʨ ʨʝʯʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ʝʩʪʝʩʪʚʝʥʥʦʩʪʴʶ ʛʦʣʦʩʘ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʦʞʥʦʩʪʴʶ ʷʟʳʢʘ. ʀʤʝʥʥʦ ʵʪʠ ʜʚʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʩʠʥʪʝʟʘʪʦʨʘ. ʅʝʢʦʪʦʨʳʝ 

ʩʠʥʪʝʟʘʪʦʨʳ ʨʝʯʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʟʚʫʢʘ, ʜʨʫʛʠʝ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʪʦʡ ʪʦʥʘ. ʂʘʞʜʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪʣʠʯʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ ʘʣʛʦʨʠʪʤʘ ʠ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʠʥʪʝʟʘ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ 

ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʜʣʷ ʠʭ 

ʧʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʨʝʯʠ, ʢʦʪʦʨʳʝ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʨʠʥʮʠʧʘʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

- ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ; 

- ʢʦʥʢʘʪʝʥʘʮʠʦʥʥʳʡ ʩʠʥʪʝʟ; 

- ʧʦʣʥʳʡ ʩʠʥʪʝʟ ʧʦ ʧʨʘʚʠʣʘʤ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʨʝʯʠ ï ʵʪʦ ʢʦʥʝʯʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤ ʢʦʜʠʨʦʚʘʥʠʷ 

ʨʝʯʠ, ʚ ʢʦʪʦʨʦʡ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʧʣʘʚʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ 
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ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢʦʛʜʘ ʥʘʙʦʨ ʩʦʦʙʱʝʥʠʡ 

ʦʛʨʘʥʠʯʝʥ ʠ ʥʝ ʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʥʫʞʥʦʤ ʷʟʳʢʝ ʠ ʩ ʥʫʞʥʳʤ ʚʝʜʫʱʠʤ; 

- ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

- ʫʜʦʙʩʪʚʦ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʥʝʣʴʟʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʟʘʨʘʥʝʝ. 

ʂʦʥʢʘʪʝʥʘʪʠʚʥʳʡ ʩʠʥʪʝʟ ʨʝʯʠ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʦʦʙʱʝʥʠʷ ʠʟ ʟʘʨʘʥʝʝ 

ʟʘʧʠʩʘʥʥʦʛʦ ʩʣʦʚʘʨʷ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʥʪʝʟʘ. ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʦʚ ʩʠʥʪʝʟʘ 

ʩʦʩʪʦʠʪ ʢʘʢ ʤʠʥʠʤʫʤ ʠʟ ʦʜʥʦʛʦ ʩʣʦʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʩʦʦʙʱʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʦʤ ʩʣʦʚʘʨʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚʘʨʥʳʭ ʝʜʠʥʠʮ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʩʣʦʚ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʢʦʤʧʠʣʷʮʠʦʥʥʦʛʦ ʩʠʥʪʝʟʘ - 

ʦʙʲʝʤ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʣʦʚʘʨʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ 

ʤʝʪʦʜʳ ʩʞʘʪʠʷ/ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʩʠʥʪʝʟʘ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ: 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʣʦʚʘʨʷ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʞʘʪʠʷ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʦʣʥʳʡ ʩʠʥʪʝʟ ʨʝʯʠ ʧʦ ʧʨʘʚʠʣʘʤ. ʉʠʥʪʝʟ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʦʩʥʦʚʘʥ ʥʘ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤ ʟʥʘʥʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪ ʥʘʧʨʷʤʫʶ ʵʣʝʤʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʶʪʩʷ 

ʠʟʤʝʨʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, 

ʥʘʧʨʠʤʝʨ ʧʨʘʚʠʣʘ ʩʦʝʜʠʥʝʥʠʷ ʟʚʫʢʦʚ ʩʦ ʩʣʦʚʘʤʠ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤʠ, ʧʨʘʚʠʣʘ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ. 

ɺ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʩʠʥʪʝʟʘ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ 

ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʟʳʢʘ ʯʝʣʦʚʝʢʘ, 
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ʥʘʟʳʚʘʝʤʦʡ çʩʠʥʪʝʟ ʧʨʦʠʟʥʦʰʝʥʠʷè. ɺʪʦʨʦʡ ʤʝʪʦʜ ï ʬʦʨʤʘʥʪʥʳʡ ʩʠʥʪʝʟ ʧʦ 

ʧʨʘʚʠʣʘʤ. ʏʝʪʢʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʪʘʢʠʭ ʩʠʥʪʝʟʘʪʦʨʦʚ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʜʦ 

ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʦʡʩʪʚʘʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʄʝʪʦʜ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʥʪʝʟʘ ʨʝʯʠ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʋʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʩʠʥʪʝʟʘ ʨʝʯʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʠʤʝʥʴʰʠʡ ʩʣʦʛ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʦʛʦʚ ʩ 

ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʴʶ. ʂʦʤʙʠʥʠʨʫʷ ʦʪʜʝʣʴʥʳʝ ʩʣʦʛʠ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʚʫʢʦʚ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʧʘʫʟʘʤʠ. 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʨʝʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʢʮʠʶ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʘʷ ʚʳʙʠʨʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʚʫʢʦʚʫʶ ʨʝʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʯʠ ʠ ʦʙʲʝʜʠʥʷʝʪ ʠʭ ʚ ʥʝʧʨʝʨʳʚʥʳʡ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ (ʨʠʩ. 2.9). 

 

 

ʈʠʩʫʥʦʢ 2.9. - ɸʣʛʦʨʠʪʤ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʘʪʝʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʘʤʳʭ ʤʝʣʢʠʭ ʯʘʩʪʝʡ ʨʝʯʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʪʝʢʩʪʘ ʷʚʣʷʶʪʩʷ ʩʣʦʚʘ ʠ ʩʣʦʛʠ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʩʣʦʚʘʨʥʳʡ. ɼʣʷ 

ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʦʚʘʨʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʩʣʦʚʘʨʴ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥ ʚʘʨʠʘʥʪ ʘʣʛʦʨʠʪʤʘ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ 

ʩʣʦʚʘʨʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ï ʵʪʦ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʦʚ. 

ɼʣʷ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʘʨʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʩʣʦʚ, ʢʘʞʜʦʤʫ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʥʘʩʪʦʷʱʝʝ ʩʣʦʚʦ. ʇʫʩʪʴ 

ὡ ύȟὫύ  ȟȣȟ  ʙʫʜʝʪ ʪʘʢʠʤ ʩʧʠʩʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʢʘʥʜʠʜʘʪ ʥʘ ʦʜʥʦ 

ʩʣʦʚʦ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʅʘʠʙʦʣʴʰʠʡ ʘʣʛʦʨʠʪʤ ʧʨʷʤʦʛʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʘ T ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʫʱʝʛʦ ʣʫʯʰʝʛʦ ʩʣʦʚʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩ 

T=t* ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ύᶻȟὸᶻ ὥὶὫάὥὼ Ὣύ   (2.12) 

 

ʛʜʝ, ʩʪʘʚʠʪʩʷ ʫʩʣʦʚʠʝ {w,  g(w)} ɭ W. 

 

ɸʣʛʦʨʠʪʤ ʜʝʢʦʤʧʦʟʠʮʠʠ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʜʦʣʞʥʦ ʣʠʙʦ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʜʣʠʥʫ ʚʩʝʭ ʩʣʦʚ, ʣʠʙʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ. ɼʣʷ ʧʨʝʜʣʦʞʝʥʠʷ S ʠʟ m ʩʠʤʚʦʣʦʚ 

{c1,c2,écm} ï ʵʪʦ ʥʘʠʣʫʯʰʝʝ ʨʘʟʙʠʪʦʝ ʥʘ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʝ S* ʠʟ n* ʩʣʦʚ. 

 

Ὓᶻ ὥὶὫάὭὲȣ ȣ  ὲ (2.13) 

 

ʕʪʘ ʟʘʜʘʯʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ 

ʧʫʪʠ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʝʬʘʟʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ. 
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ɺʳʙʦʨ ʠ ʩʦʝʜʠʥʝʥʠʝ ʯʘʩʪʝʡ ʨʝʯʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʵʪʘʧʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʯʘʩʪʠ 

ʧʨʦʠʟʚʦʜʷʱʠʝ ʟʚʫʢʠ ʨʝʯʠ, ʪʘʢʠʝ ʢʘʢ ʩʣʦʚʘ, ʩʣʦʛʠ ʠʣʠ ʬʦʥʝʤʳ ʚ ʜʘʥʥʦʡ ʬʦʨʤʝ, 

ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʟʚʫʢʦʚʫʶ ʯʘʩʪʴ. ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʛʨʘʥʠʮ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʝʝ ʟʥʘʯʝʥʠʡ ʥʘ ʨʝʯʝʚʦʤ ʩʠʛʥʘʣʝ. 

ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ 

ʤʦʜʝʣʠ ʢʦʥʪʠʥʫʫʤʘ. ʇʨʠ ʨʘʩʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʠ Pj ʪʦʛʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʘ qj 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʣʶʜʝʥʠʷʤ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ɟ ʦʪ t ī Ű + 1 ʜʦ t, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʦʨʤʫʣʝ: 

ὖ άȟ† В ὖ ὰȟ†ὦ ὕ 
ᶰ     ὸ † ρ ὴ ὸ (2.14) 

 

ʛʜʝ, 

t - ʪʝʢʫʱʘʷ ʧʦʟʠʮʠʷ ʚ ʜʘʥʥʦʤ ʩʧʠʩʢʝ; 

Ű ï ʜʣʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; 

ɟ ï ʠʥʜʝʢʩ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʪʝʢʩʪʦʚʦʡ ʨʝʢʫʨʩʠʠ. 

bji(Oɟ+1) ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʝ O ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ɟ + 1 ʦʙʨʘʟʫʝʪʩʷ 

l-ʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ j-ʢʦʤʧʦʥʝʥʪʥʦʡ ʤʦʜʝʣʠ.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, Pjp+1(m, Ű) ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʝʢʪʦʨʳ 

ʥʘʙʣʶʜʝʥʠʷ Ot-Ű+1,...,Ot ʛʝʥʝʨʠʨʫʶʪʩʷ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1,...,M, ʪ.ʝ. ʙʘʟʳ ʜʘʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ ʨʝʢʫʨʩʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʬʦʨʤʫʣʳ ʤʳ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤ ʧʨʷʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʠʣʫʯʰʝʛʦ ʧʫʪʠ ʦʮʝʥʢʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʧʠʩʢʘ 

ʜʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t, ʟʘʢʘʥʯʠʚʘʶʱʝʛʦʩʷ ʥʘ ʵʣʝʤʝʥʪʝ j, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪ k, ʥʘʯʠʥʘʶʱʠʡʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t + 1. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ j ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʪ t ī Ű + 1 

ʜʦ t ʨʘʚʥʘ Pjt (M, Ű). 

 

‌ Ὧ άὥὼ‌ ὮὥὨ †ὖ ὓȟ†         ρ ὸ Ὕ (2.15) 
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ɺ ʢʦʥʮʝ ʢʘʞʜʦʡ ʨʝʢʫʨʩʠʠ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʧʠʩʢʦʚ, ʛʜʝ j ʠ Ű ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʚʦʜ 

ʠʩʢʦʤʦʡ ʯʘʩʪʠ k. 

ʀʟʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʨʝʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʫʩʧʝʰʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʨʝʯʠ ʚ 

ʩʠʩʪʝʤʘʭ ʩʠʥʪʝʟʘ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʷʪʴ ʧʨʦʩʦʜʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʜʣʠʪʝʣʴʥʦʩʪʴ, ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʦʪʘ, ʘʤʧʣʠʪʫʜʘ) ʨʝʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɸʣʛʦʨʠʪʤ ʤʦʜʫʣʷʮʠʠ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʜʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʩʠʥʪʝʟʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʟʘʱʠʪʳ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ 

ʦʪ ʨʘʟʨʳʚʦʚ ʚ ʚʠʜʝ ʧʘʫʟ ʥʘ ʛʨʘʥʠʮʘʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʠʥʫʩʦʠʜʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʬʫʥʢʮʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʢʠ e(n) ʯʝʨʝʟ ʠʟʤʝʥʷʶʱʫʶʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʣʠʥʝʡʥʫʶ ʩʠʩʪʝʤʫ h(n), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʫʪʠ ʨʝʯʠ. 

ʄʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ, ʯʪʦ ʫʧʦʤʷʥʫʪʘʷ ʩʠʩʪʝʤʘ ʧʠʩʴʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʨʝʯʝʚʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʨʝʘʢʮʠʶ ʥʘ ʠʤʧʫʣʴʩʳ ʨʝʯʝʚʦʛʦ ʪʨʘʢʪʘ: 

 

В ὥ ὲÃÏÓὲ ὲ ύ  (2.16) 

 

ʛʜʝ, 

ɤk ï ʯʘʩʪʦʪʘ ʢʘʞʜʦʡ ʩʠʥʫʩʦʠʜʳ; 

ak(n) ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʘʤʧʣʠʪʫʜʘ; 

L ï ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʫʩʦʠʜʦʚ ʚ ʨʝʯʝʚʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ; 

n0 ï ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʤʧʫʣʴʩʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ. 

 

ʀʤʧʫʣʴʩ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ 

ʚʦʣʥ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ n = 0, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʢʘʜʨʘ ʘʥʘʣʠʟʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ [71] h(n) ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʟʚʫʢʘ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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Ὄύȟὲ ὓύȟὲϽÅØÐὮ Ͻ ύȟὲ  (2.17) 

 

ʛʜʝ, M(ɤ, n) ʠ Ɋ(ɤ, n) ï ʘʤʧʣʠʪʫʜʘ ʠ ʬʘʟʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʧʫʩʢʘʥʠʷ ʬʫʥʢʮʠʠ ʚʦʟʙʫʞʜʝʥʠʷ e(n) ʯʝʨʝʟ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ 

ʩʠʩʪʝʤʫ h(n) ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʨʫʛʠʭ ʩʠʥʫʩʦʠʜ: 

  

ίὲ В ὃ ὲϽÃÏÓῸ ὲ  (2.18) 

 

ʛʜʝ, Ak(n) = ak(n) Å Mk(n) ʠ 2k(n) = (n ī n0) Å ɤk + Ūk(n). 

 

ɿʥʘʯʝʥʠʷ Mk(n) ʠ Ūk(n) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʤʧʣʠʪʫʜʫ ʠ ʬʘʟʫ ʬʫʥʢʮʠʠ 

ʩʠʩʪʝʤʳ ʚʙʣʠʟʠ ʯʘʩʪʦʪʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ɤk. 

ʊʘʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʘʤʧʣʠʪʫʜʳ ʠ ʬʘʟʳ 

ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʠ ʧʨʦʩʦʜʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʷʭ (ʩʤ. ʨʠʩ. 2.10). 

 

 

ʈʠʩʫʥʦʢ 2.10. - ʉʠʥʫʩʦʠʜʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʝʯʝʦʙʨʘʟʦʚʘʥʠʷ 

 

ʉʠʥʫʩʦʠʜʘʣʴʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʤʘʩʰʪʘʙʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʨʦʩʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, 

ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʦʚ ʪʦʥʘ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʮʠʪʠʨʦʚʘʥʠʷ ʠʣʠ ʥʘʩʪʨʦʡʢʠ. ʏʘʩʪʠʯʥʦ ʥʝʚʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʩʤʝʰʘʥʥʳʭ ʩʪʠʤʫʣʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʙʠʥʘʨʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʟʚʦʥʢʠʭ ʠʣʠ 

ʥʝʚʦʢʘʣʠʟʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʯʘʩʪʦʪʘ 
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ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʝʨʝʜ 

ʘʥʘʣʠʟʦʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʦʣʦʩʘ ʠ ʮʠʬʨʦʚʦʛʦ 

ʦʙʨʘʟʘ ʨʝʯʠ ʦʧʨʝʜʝʣʝʥʳ ʥʦʚʳʝ ʬʦʨʤʫʣʳ ʬʫʥʢʮʠʠ ʤʝʭʘʥʠʟʤʘ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʢʘʪʝʥʘʮʠʠ ʨʝʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʨʘʛʤʝʥʪ ʟʚʫʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʟʚʫʢʘ, ʪʘʢʠʤʠ ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʦʟʜʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʘ ʨʝʯʠ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʨʝʯʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ 

ʚʳʙʨʘʥ ʤʝʪʦʜ ʦʙʲʝʜʠʥʝʥʠʷ ʨʝʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ 

ʨʝʯʠ ʙʳʣ ʠʟʫʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʢʦʤʧʣʝʢʩʘ ʵʪʘʧʦʚ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ; ʚʳʙʦʨ ʠ ʩʦʝʜʠʥʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʯʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ; ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʩʦʜʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʡ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʨʝʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʠʥʪʝʟʘ 

ʨʝʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʩʠʥʪʝʟʘ ʨʝʯʠ ʚ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʢʦʪʦʨʳʡ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʰʝʩʪʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ. 

 

ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

 

ʀʟʫʯʝʥ rʧʨʦʙʣʝʤ rʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʪʘʢʠʭ 

ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ, ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʠʥʪʝʟ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʅʘʰʣʠ 

ʩʚʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʳ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʘʚʠʣʘʭ ʠ 
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ʨʝʩʫʨʩʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʪʦ ʝʩʪʴ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʧʫʩʘʭ ʪʝʢʩʪʘ, 

ʪʝʟʘʫʨʫʩʝ, ʦʥʪʦʣʦʛʠʷʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʷʭ. 

ʇʨʦʙʣʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. ʄʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ɿ.ɼ.ʋʩʤʘʥʦʚʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʳ 

ʦʙʱʠʝ ʩʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚ, ʢʦʜʠʨʦʚʘʥʠʝ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ. ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ: ʩʣʦʛʦʚ, ʩʣʦʚ, ʘʥʘʛʨʘʤʤ, 

ʧʨʝʜʣʦʞʝʥʠʡ. 

ʉʣʦʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ 

ʨʝʯʠ. ʆʧʨʝʜʝʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʜʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ, ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʠ ʛʦʣʦʩʦʚʦʛʦ ʩʠʥʪʝʟʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ: 

1) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ: 

ʦʙʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ; ʢʦʤʧʴʶʪʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʟʘʫʨʫʩʘ; ʦʙʨʘʙʦʪʢʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʣʦʚʘʨʥʦʛʦ ʠ ʪʝʟʘʫʨʫʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʤʝʥʳ ʩʠʤʚʦʣʘʤʠ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ; ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ ʚ ʪʝʢʩʪʝ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

2) ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ: ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʨʧʫʩʘ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʠʩʢ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʚʳʜʝʣʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ; 

ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʟʘʤʝʥʳ ʙʫʢʚ ʚ ʧʨʦʮʝʩʩʝ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ; ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ 

ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ; 

3) ʜʣʷ ʩʠʥʪʝʟʘ ʨʝʯʠ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ; ʚʳʙʦʨ ʠ ʩʦʝʜʠʥʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʯʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ; ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʩʦʜʠʯʝʩʢʦʛʦ 

ʨʘʟʤʝʨʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʨʝʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʠʥʪʝʟʘ 

ʨʝʯʠ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʠʥʪʝʟ 

ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 
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ɻʃɸɺɸ 3. ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʉʀʉʊɽʄ ʆɹʈɸɹʆʊʂʀ ʊɽʂʉʊɸ ɽʉʊɽʉʊɺɽʅʅʆɻʆ ʗɿʓʂɸ 

 

Ä3.1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʦʙʱʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʠʭ ʮʝʣʝʡ ʚʩʝʤʠ ʨʘʙʦʯʠʤʠ ʛʨʫʧʧʘʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ [19; 24; 25; 28; 31; 37] ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʝʝ ʦʙʲʝʢʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʚ  ʚʠʜʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʳ ʩʚʷʟʳʚʘʶʪ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʚʦʝʜʠʥʦ. ɺʥʝʰʥʷʷ ʩʨʝʜʘ ʠ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʘʥʥʳʝ ʦ ʩʚʦʝʤ ʩʦʩʪʦʷʥʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ, ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʪʚʝʪʦʤ, ʤʝʥʷʝʪ ʩʚʦ  ʁʮʝʣʴ ʠ ʩʪʨʫʢʪʫʨʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʟʜʘʥʥʳʭ ʚʤʝʩʪʝ ʩ ʮʝʣʴʶ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʳʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʙʲʝʢʪʦʚ ʠ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʦʙʱʘʝʪ ʦ ʚʥʝʰʥʝʡ ʩʠʪʫʘʮʠʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʝʪ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦ 

ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 
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- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʝʪ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢ ʦʙʲʝʢʪʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʣʘʥʦʚʦʡ, ʥʦʨʤʘʪʠʚʥʦʡ ʠ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤ. 

ʂʘʢ ʦʧʨʝʜʝʣʝʥʦ ʚ ʬʦʨʤʫʣʝ 1.1., ʤʦʜʝʣʴ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʮʝʩʩʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʥʘʙʦʨʘ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʥʘʙʦʨʘ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʩʩʦʚ ʧʦʠʩʢʘ, 

ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʧʦʥʠʤʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʦʩʪʫʧʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʩʭʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʵʪʘʧʳ ʠ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 

3.1). 

 

ʈʠʩʫʥʦʢ 3.1. - ʇʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 

 

ʅʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʦʝʢʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠ ʷʟʳʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ IDEF, DFD, UML. 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML (Unified Modeling Language) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʘʤʢʘʭ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʟʳʢ UML 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. UML 

ʦʧʨʝʜʝʣʷʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: 

- ʩʪʘʪʠʯʝʩʢʘʁ  ʤʦʜʝʣʴ; 

- ʜʠʥʘʤʠʯʝʩʢʘʁ  ʤʦʜʝʣʴ; 

- ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ; 

- ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

ʗʟʳʢ UML ï ʵʪʦ ʧʨʝʝʤʥʠʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ. ʀʩʪʦʢʠ UML ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʜʦ ʢʦʥʮʘ 1994 ʛʦʜʘ, ʢʦʛʜʘ ɻʨʵʜʠ ɹʫʯ [99] ʠ ɼʞʝʡʤʩ ʈʝʤʙʦ [100] ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ Rational Software ʥʘʯʘʣʠ ʦʙʲʝʜʠʥʷʪʴ ɹʫʯʘ ʠ OMT (ʪʝʭʥʠʢʫ 

ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ). ɺ ʢʦʥʮʝ 1995 ʛʦʜʘ ʦʥʠ ʩʦʟʜʘʣʠ ʧʝʨʚʫʶ ʝʜʠʥʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ, ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ çUnified Methodè. ʊʘʢʞʝ ʚ 1995 

ʛʦʜʫ ʢ ʨʘʙʦʯʝʡ ʛʨʫʧʧʝ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʀʚʘʨ ʗʢʦʙʩʦʥ, ʠʟʦʙʨʝʪʘʪʝʣʴ ʤʝʪʦʜʘ OOSE 

(ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) [101]. ɺ ʵʪʦʤ 

ʩʤʳʩʣʝ UML ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʘʚʥʦʡ ʧʨʦʜʫʢʪ ʤʝʪʦʜʦʚ ɹʫʭʘ, ʈʝʤʙʦ ʠ 

ʗʢʦʙʩʦʥʘ. 

ʗʟʳʢ UML ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʧʨʦʮʝʩʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ OMG (Object Management 

Group) (ɻʨʫʧʧʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʤʠʨʦʚʳʤ 

ʩʪʘʥʜʘʨʪʥʳʤ ʷʟʳʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʩʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ CASE-ʧʨʦʜʫʢʪʦʚ, 

ʧʦʤʠʤʦ Rational Software (Rational Rose), ʪʘʢʠʝ ʢʘʢ Microsoft, IBM, Hewlett-Packard, 

Oracle, Sybase, Paradigm Plus (CA), System Architect (Popkin Software), Microsoft 

Visual Modeler ʠʩʧʦʣʴʟʫʶʪ UML ʜʣʷ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ.  



93 
 

ʉʨʝʜʩʪʚʘ UML. UML, ʢʘʢ ʩʯʪʘʶʪ ʘʚʪʦʨʳ, ʵʪʦ ʟ̫ʳʢ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. UML ʩʦʜʝʨʞʠʪ ʨʷʜ ʩʪʘʥʜʘʨʪʥʳʭ ʜʠʘʛʨʘʤʤ ʠ ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ UML, ʧʨʠʥʷʪʘʷ OMG, ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ 

ʪʠʧʳ ʜʠʘʛʨʘʤʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

1. ʉʭʝʤʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʟʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

2. ɼʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʩʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

3. ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

4. ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʠʘʛʨʘʤʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʨʘʤʤʳ ʢʦʦʧʝʨʘʮʠʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʦʥʢʨʝʪʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠ.̫ 

5. ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

6. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ. 

7. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʝʨʘʨʭʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʨʘʙʦʯʠʝ ʬʘʡʣʳ, ʧʨʦʮʝʜʫʨʳ ʠ 

ʙʘʟʳ ʜʘʥʥʳʭ.  

8. ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʜʨʫʛʠʝ ʪʠʧʳ UML-ʜʠʘʛʨʘʤʤ 

ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʦ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʦʢ, 

ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʩʧʠʩʢʝ.  
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Ä3.2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ r

 

ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʫʯʠʪʳʚʘʝʪʩʷ ʪʦ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ. ʈʘʙʦʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʥʷʪʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use 

case) ʚʧʝʨʚʳʝ ʙr ʣʦ ʚʚʝʜʝʥʦ ʀʚʘʨʦʤ ɼʞʝʡʢʦʙʩʦʥʦʤ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

UML. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʪʘʣʘ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ  ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ.  

ʉʠʪʫʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʦʪʚʝʪ ʥʘ ʩʦʙʳʪʠʷ ʚʥʝʰʥʝʛʦ 

ʩʫʙʲʝʢʪʘ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʥʠʪʝʣʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘ ̫ ʩʠʪʫʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʩʠʪʫʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʚʩʝʭ ʬʫʥʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ (Actor) ï ʵʪʦ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʛʨʘʝʪ ʩʚʦʶ 

ʨʦʣʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʪʥʦʰʝʥʠʝʤ. 

ʀʩʧʦʣʥʠʪʝʣʴ ʠʛʨʘʝʪ ʪʦʣʴʢʦ ʩʚʦʶ ʨʦʣʴ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʳʭ ʣʠʮ ʠʣʠ ʥʘʙʦʨ 

ʜʦʣʞʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʠʘʛʨʘʤʤʝ ʩʠʪʫʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʦʣʥʷʶʱʠʝ ʣʠʮʘ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʷ ʢʘʢ ʚʥʝʰʥʠʡ ʩʫʙʲʝʢʪ, ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʥʝʢʦʪʦʨʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʆʪʤʝʪʢʘ ʠʩʧʦʣʥʠʪʝʣʝʡ ʚ ʪʘʙʣʠʮʝ ʙʫʜʝʪ 

ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʤ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʥʘʜʦʙʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʣɹʟʦʚʘʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʪʠʧʘ: ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩ 

ʧʨʦʝʢʪʦʤ, ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʋʩʪʨʦʡʩʪʚʦ ʩʯʠʪʘʝʪʩʷ ʘʢʪʠʚʥʳʤ ʣʠʮʦʤ, ʝʩʣʠ ʦʪ ʥʝʛʦ 

ʟʘʚʠʩʠʪ ʟʘʧʫʩʢ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʦʙʳʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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  ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʦʢʘʟʘ ʨʘʙʦʪʳ  ʢʘʢ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʜʠʘʛʨʘʤʤʫ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 3.2). 

 

 

ʈʠʩʫʥʦʢ 3.2. - ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʦʩʥʦʚʥʳʝ ʨʦʣʠ ʚʳʧʦʣʥʷʶʪ ʣʠʮʘ ʠʩʧʦʣʥʠʪʝʣʠ ʠ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɿʥʘʢʠ ʚ ʬʦʨʤʝ ʵʣʣʠʧʩʘ ʦʙʦʟʥʘʯʘʶʪ 

ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʪʦ ʝʩʪʴ ʟʥʘʢʠ ʚ 

ʬʦʨʤʝ ʩʪʨʝʣʦʢ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʥʳʝ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʚʷʟʠ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ: ʠʥʞʝʥʝʨ ʠ ʩʧʝʮʠʘʣʠʩʪ-

ʷʟʳʢʦʚʝʜ ʚ ʨʦʣʠ ʣʠʥʛʚʠʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʦʶ ʨʦʣʴ ʚ ʥʝʡ ʠʛʨʘʶʪ ʯʝʪʳʨʝ 

ʥʝʦʪʲʝʤʣʝʤʳʝ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: Tajik text-to-speech, MultiGANJ, 

TajSpell, tarjumon.tj. ʊʘʢʞʝ ʥʘ ʩʭʝʤʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ: ʢʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ 

ʜʘʥʥʳʭ, ʩʠʥʪʝʟ ʛʦʣʦʩʘ, ʦʙʨʘʙʦʪʢʘ ʪʝʟʘʫʨʫʩʘ, ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʠ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ. 



96 
 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʜʠʘʛʨʘʤʤʝ, ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ï ʵʪʦ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʧʦʣʥʠʪʝʣʴ ï ʵʪʦ  

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʣʠʮʦ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ ʫʩʠʣʠʷ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʫ ʥʝʛʦ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʅʘ ʧʨʠʤʝʨʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʣʠʥʛʚʠʩʪ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: çʂʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘè, çʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟè, çʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭè, 

çʉʠʥʪʝʟ ʛʦʣʦʩʘè, çʆʙʨʘʙʦʪʢʘ ʪʝʟʘʫʨʫʩʘè, çʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠè ʠ çʄʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜè. 

ʀʟ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭè ʩʪʨʝʣʢʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ çʉʠʥʪʝʟ ʛʦʣʦʩʘè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʥʠʤʠ ʚʦʟʥʠʢʘʝʪ 

ʟʘʚʠʩʷʱʘʷ ʦʪ ʥʠʭ ʩʠʪʫʘʮʠʷ çʆʙʨʘʟʦʚʘʥʠʝ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʡ ʦʩʥʦʚʳè. 

ʀʩʧʦʣʥʠʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʘʩʪʴ çTajik text-to-speechè ʧʦʢʘʟʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʧʦʣʥʠʪʝʣʷ. ʆʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʣʦʩʦʚʦʛʦ ʩʠʥʪʝʟʘ, ʪʦ ʝʩʪʴ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʣʠʥʛʚʠʩʪʦʤ. ʉʪʨʝʣʢʘ ʦʪ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢ ʠʩʧʦʣʥʠʪʝʣ ʁʧʦʢʘʟʳʚʘʝʪ ʦʞʠʜʘʥʠʝ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤ r ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʚʘʨʠʘʥʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʆʨʛʘʥʠʟʘʮʠʷ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʡ ʙʘʟʳè ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʱʝʤ ʟʘʧʘʩʝ ʧʨʦʠʟʥʝʩʝʥʥʳʭ ʩʣʦʛʦʚ ʜʣʷ 

ʧʨʦʠʟʥʦʰʝʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʩʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʥʝʰʥʠʭ 

ʩʪʦʨʦʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʮʝʣʠ ʚʥʫʪʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ ʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʜʘ 

ʜʦʣʞʝʥ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʧʦʣʥʠʪʝʣʝʤ. ʀʩʧʦʣʥʠʪʝʣʴ ʤʦʞʝʪ 
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ʩʦʚʝʨʰʘʪʴ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʘʞʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡ ʠʩʧʦʣʥʠʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʭʦʜʘ ʢ ʥʠʤ. 

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʩʭʝʤʳ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʭʦʜʷʱʝʡ 

ʚ ʩʨʝʜʫ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʥʷʶʱʠʭ ʣʠʮ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ 

ʠ ʚʥʝ ʩʨʝʜʳ, ʩ ʫʢʘʟʘʥʠʝʤ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʨʪʳ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

1. ʄʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʢʘʢʠʭ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. ʉ 

ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʦʧʝʨʘʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

2. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʦʜʥʠʤ ʧʫʥʢʪʦʤ. ʕʪʦʪ ʪʠʧ ʜʠʘʛʨʘʤʤʳ ʦʧʠʩʳʚʘʝʪ, ʢʘʢʦʡ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʠʘʛʨʘʤʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʚ 

ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

3. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʥʠʮʠʘʪʠʚʫ ʠʩʧʦʣʥʠʪʝʣʝʡ.  

ʊʦ ʝʩʪʴ ʩʪʨʝʣʘ ʮʝʣʠʢʦʤ ʜʦʣʞʥʘ ʙʳʪ ɹ ʥʘʧʨʘʚʣʝʥʘ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʥʷʶʱʠʭ ʣʠʮ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʃʫʯʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʩʦʙʳʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʯʘʪʴ ʩʣʝʜʫʝʪ ʩ 

ʧʝʨʝʯʠʩʣʝʥʠʷ ʚʩʝʭ ʩʦʙʳʪʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʘ ʦ ʧʦʨʷʜʢʝ ʩʦʙʳʪʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʙʳʪʠʡ ï ʵʪʦ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʳ ʙʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʜʦʢʫʤʝʥʪʝ 

çʬʘʢʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩè. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʷʝʤʦʡ ʚ 

ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʮʝʣʴ ʁʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʜʭʦʜ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ. 
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ʈʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʆʩʥʦʚʥʘʷ 

ʮʝʣʴ ï ʦʧʠʩʘʥʠʝ ʨʘʙʦʪ rʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʪʦ, ʢʘʢ ʚʳʧʦʣʥʷʶʪʩʷ 

ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ. ʌʘʢʪʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

- ʢʨʘʪʢʦʛʦ ʦʧʠʩʘʥʠ;̫ 

- ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ; 

- ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʨʝʘʣʴʥʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠ.̫ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. ʂʘʞʜrʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʦʷʩʥʷʶʪʩʷ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ, ʩʦʚʝʨʰʘʝʤʳʝ ʢʘʢ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ çʆʙʨʘʙʦʪʢʘ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭè ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʤʝʥʪʘʨʠʠ: 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʂʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘè ʠ 

çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʙʦʪʢʠè ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʘ-ʣʠʥʛʚʠʩʪʘ ʠ ʠʥʞʝʥʝʨʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ. 

ʅʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ. ʂ ʥʘʯʘʣʴʥʦʤʫ ʫʩʣʦʚʠʶ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʦ ʥʘʯʘʣʘ ʩʘʤʦʡ 

ʦʩʥʦʚʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʫʩʣʦʚʠʷ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʦʛʦ 

ʫʩʣʦʚʠʷ ʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ. ʅʝ ʚʩʝ 

ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʪʁ ʧʨʝʜʧʦʩʳʣʢʠ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʦʪʦʙʨʘʞʘʝʪ ʧʦʨʷʜʦʢ ʚʥʝʜʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʏʝʨʝʟ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʦʢʫʤʝʥʪ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʦʷʥʠʝʤ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʨʝʘʣʠʟʘʮʠʷ ʫʩʣʦʚʠʷ çʂʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚè ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʫʩʣʦʚʠʷ ʜʣʷ çɻʦʣʦʩʦʚʦʛʦ ʩʠʥʪʝʟʘè, çʆʙʨʘʙʦʪʢʠ ʪʝʟʘʫʨʫʩʘè, çʇʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠè ʠ çʄʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘè. 
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ʆʩʥʦʚʥʦʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʀʩʪʠʥʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʦʩʥʦʚʥʦʤ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ 

ʧʨʦʮʝʩʩʘʭ. ʌʘʢʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʰʘʛ ʟʘ ʰʘʛʦʤ ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, 

ʢʦʛʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʪʫʘʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ. ʂ ʦʩʥʦʚʥʦʤʫ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ 

ʬʘʢʪʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

- ʩʧʦʩʦʙ ʥʘʯʘʪʴ ʨʘʙʦʪʫ; 

- ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʥʝʥʠʷ; 

- ʥʘʩʪʦʷʱʠʡ ʫʤʝʨʝʥʥʳʡ ʠʣʠ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ; 

- ʚʦʟʚʨʘʪ ʠʟ ʦʩʥʦʚʥʦʛʦ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʧʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʡ; 

- ʩʧʦʩʦʙ ʟʘʢʦʥʯʠʪʴ. 

ʅʘʧʨʠʤʝʨ, ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ 

ʜʘʥʥʳʭè ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʆʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ. 

1. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʚʭʦʜʘ ʣʠʥʛʚʠʩʪʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ; 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ; 

- ʩʠʥʪʝʟ ʨʝʯʠ; 

- ʦʙʨʘʙʦʪʢʘ ʪʝʟʘʫʨʫʩʘ; 

- ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ; 

- ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʧʨʠʚʝʪʩʪʚʫʝʪè ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʪʨʝʙʫʝʪ ʚʳʙʦʨʘ 

ʦʧʝʨʘʮʠʡ. 

4. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʧʝʨʘʮʠʶ. 

5. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʨʘʟʜʝʣ çʉʠʥʪʝʟ ʨʝʯʠè. 

6. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʠʪ ʚʚʝʩʪʠ ʪʝʢʩʪ ʜʣʷ ʧʨʦʠʟʥʦʰʝʥʠʷ. 

7. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʪʝʢʩʪ. 

8. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʚʦ ʚʚʝʜʝʥʥʦʤ ʪʝʢʩʪʝ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʚʳʧʦʣʥʷʝʪʩʷ 
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ʥʘʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ɸ1. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 

ʚʦʟʥʠʢʘʝʪ ʦʰʠʙʢʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ E1, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʰʠʙʢʫ. 

9. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʝʣʠʪ ʩʣʦʚʘ ʚ ʪʝʢʩʪʝ ʥʘ ʩʣʦʛʠ. ɽʩʣʠ ʩʣʦʛ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʝ, ʪ.ʝ. ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʜʞʠʢʩʢʠʤ ʧʨʘʚʠʣʘʤ 

ʧʨʘʚʦʧʠʩʘʥʠʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʦʧʝʨʘʮʠʷ ɸ2. 

10. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ ʩʣʦʛʦʚ ʠʟ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ çʩʣʦʛ-ʟʚʫʢè ʠ ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʥʘ ʧʨʦʠʟʥʦʰʝʥʠʝ. 

11. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʛʦʣʦʩʦʚʦʡ ʬʘʡʣ 

ʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ. 

12. ʉʪʘʪʫʩ ʟʘʥʷʪʦʩʪʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ʅʘʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ɸ1. ʇʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʚʝʜʝʥʥʦʛʦ 

ʪʝʢʩʪʘ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʦʙʱʘʝʪ ʦʙ ʦʰʠʙʢʝ ʚ ʩʣʦʚʝ, ʚ ʪʝʢʩʪʝ; 

2. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

çʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠè; 

3. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ʅʘʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ɸ2. ʈʘʟʜʝʣʝʥʠʝ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʯʪʦ ʚ ʠʩʪʦʯʥʠʢʝ 

ʜʘʥʥʳʭ çʩʣʦʛ-ʟʚʫʢè ʥʝʪ ʟʚʫʢʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʩʣʦʛʘ. 

2. ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʠʟʥʝʩʝʥʠʝ ʪʝʢʩʪʘ, ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ. 

3. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ʆʰʠʙʢʘ ʧʨʦʮʝʩʩʘ E1. ʆʰʠʙʢʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʯʪʦ ʧʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ 

ʧʨʦʠʟʦʰʣʘ ʦʨʬʦʛʨʘʬʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʩʣʦʚʦ ʠʟ 

ʩʧʠʩʢʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʧʠʩʳʚʘʝʪ ʦʰʠʙʢʫ ʚ ʢʥʠʛʫ ʦʰʠʙʦʢ. 

3. ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʠʟʥʝʩʝʥʠʝ ʪʝʢʩʪʘ, ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ. 

4. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ï ʵʪʦ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʦʢʝ ʩʪʘʚʠʪʩʷ 

ʦʪʤʝʪʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ 

ʯʝʨʝʟ ʢʦʥʝʯʥʦʝ ʫʩʣʦʚʠʝ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʨʷʜʢʝ ʚʳʧʦʣʥʝʥʠʷ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ 

ʧʨʦʠʟʥʦʰʝʥʠʝ. ʇʨʦʚʝʨʢʘ ʥʘʧʠʩʘʥʠʷ ʩʣʦʚ ʥʘ ʦʰʠʙʢʠ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʥʦʰʝʥʠʷ. 

ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ɺ ʷʟʳʢʝ 

UML ʚ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤʳ. ʕʪʦ ʣʠʥʝʡʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʪʥʦʰʝʥʠʷ ʚʢʣʶʯʝʥʠʷ, 

ʦʪʥʦʰʝʥʠʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʦʝʜʠʥʝʥʠʷ. 

ʆʪʥʦʰʝʥʠʝ ʣʠʥʠʠ ʩʚʷʟʠ ï ʵʪʦ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʮʝʩʩʘ ʠ 

ʠʩʧʦʣʥʠʪʝʣʷ. ʅʘ ʷʟʳʢʝ UML ʚʟʘʠʤʦʩʚʷʟʴ ʣʠʥʠʠ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʡ ʣʠʥʠʝʡ 

ʩʦ ʩʪʨʝʣʢʦʡ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʥʠʮʠʘʪʦʨʘ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʆʪʥʦʰʝʥʠʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʤ ʞʝ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʯʘʩʪʴ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʪʦʨʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠʤʝʨ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.3., ʚʢʣʶʯʘʝʪ ʩʦʩʪʦʷʥʠʝ çʉʠʥʪʝʟʘ ʨʝʯʠè ʠ 

çʌʦʨʤʠʨʦʚʘʥʠ ̫ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʙʘʟʳè, ʘ ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʜʛʦʪʦʚʢʠ ʨʝʯʝʚʦʛʦ ʚʘʨʠʘʥʪʘ ʩʣʦʛʘ. 

 

 

ʈʠʩʫʥʦʢ 3.3. - ʆʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʢʶʯʝʥʠʷ 
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ʆʪʥʦʰʝʥʠʝ ʨʘʩʰʠʨʷʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʣʶʙʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʪʦʨʷʝʪʩʷ ʦʜʠʥ ʨʘʟ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʩʣʦʚʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.4., ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 

çʂʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚè ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʷ ʩʦʩʪʦʷʥʠʷ 

çʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟè. 

 

 

ʈʠʩʫʥʦʢ 3.4. - ʆʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ 

 

ʇʦʩʨʝʜʩʪʚʦʤ ʦʪʥʦʰʝʥʠʡ ʦʙʲʝʜʠʥʝʥʠʷ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʦʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʩʧʦʣʥʠʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ ï ʧʫʙʣʠʯʥʳʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ. ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʠʩ. 3.5.). 

 

 

ʈʠʩʫʥʦʢ 3.5. - ʆʙʲʝʜʠʥʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ 
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ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.5., ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʫʶ ʩʚʷʟʴ ʥʫʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʧʦʩʦʙ ʜʝʡʩʪʚʠʷ ʣʶʜʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʜʠʥ ʧʨʦʮʝʩʩ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʧʦʩʦʙʘ ʜʝʡʩʪʚʠʷ ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʘ. ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʦʚʤʝʩʪʥʦ ʚʳʧʦʣʥʷʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʮʝʩʩ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʳʚʘʪʴ 

ʩʦʚʤʝʩʪʥʦʩʪʴ ʠʩʧʦʣʥʷʶʱʠʭ ʣʠʮ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤʫ ʧʨʦʝʢʪʫ. 

 

Ä3.3. ʄʦʜʝʣ ɹʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɼʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʙʳʯʥʦ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʜʝʣʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʠʡ ʦʙʲʝʢʪʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʦʙʱʠʭ ʜʣʷ ʥʠʭ ʩʦʦʙʱʝʥʠʡ. 

ʉʦʦʙʱʝʥʠʝ ï ʵʪʦ ʩʨʝʜʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʪʧʨʘʚʣʷʝʤʳʡ ʦʙʲʝʢʪ 

ʟʘʧʨʘʰʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠ ̫ʫ ʧʨʠʥʠʤʘʶʱʝʛʦ ʦʙʲʝʢʪʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ï ʵʪʦ ʩʦʦʙʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʱʠʡ 

ʦʙʲʝʢʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ï ʵʪʦ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʘʧʨʦʩ ʢʘʢʦʡ-

ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʥʠʤʘʶʱʝʤ ʦʙʲʝʢʪʝ. 

ʉʪʨʦʛʦʝ ʩʦʦʙʱʝʥʠʝ ï ʵʪʦ ʩʦʦʙʱʝʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʦʪ 

ʧʨʠʥʠʤʘʶʱʝʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʜʚʘ ʪʠʧʘ 

ʜʠʘʛʨʘʤʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ: ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʨʘʤʤʘ 

ʢʦʦʧʝʨʘʮʠʡ. 

ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʚ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, 

ʩʠʪʫʘʮʠ ̫ çʉʠʥʪʝʟ ʨʝʯʠè ʧʦʢʘʟʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʚʝʨʢʘ 

ʥʘʧʠʩʘʥʠʷ ʩʣʦʚʘ, ʜʝʣʝʥʠʝ ʩʣʦʚʘ ʥʘ ʩʣʦʛʦʚʫʶ ʩʪʨʫʢʪʫʨʫ; ʜʝʣʝʥʠʝ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ; 
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ʧʦʠʩʢ ʩʣʦʛʦʚʳʭ ʟʚʫʢʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ çʩʣʦʛ-ʟʚʫʢè. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʝʛʦ ʚ 

ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩʣʦʚʘ ʠ ʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʝ ʧʦ 

ʩʣʦʛʘʤ. ʋʩʧʝʰʥʳʡ ʩʠʥʪʝʟ ʨʝʯʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.6. 

 

 

ʈʠʩʫʥʦʢ 3.6. - ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ çʉʠʥʪʝʟ ʨʝʯʠè 

 

ʕʪʘ ʜʠʘʛʨʘʤʤʘ ʦʧʠʩʳʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ ɹ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʠʥʪʝʟ ʨʝʯʠè. ɺʩʝ ʠʩʧʦʣʥʠʪʝʣʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʭʝʤʳ 

ʧʦʢʘʟʘʥʳ ʢʘʢ ʦʙʲʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʨʠʤʝʨʝ 

ʠʩʧʦʣʥʠʪʝʣʴ ï ʩʧʝʮʠʘʣʠʩʪ-ʣʠʥʛʚʠʩʪ. ʆʙʲʝʢʪʳ, ʘʢʪʠʚʥʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʚ ʧʨʦʮʝʩʩʝ çʉʠʥʪʝʟ ʨʝʯʠè, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʭʝʤʳ. 

ʉʪʨʝʣʢʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ 

ʦʙʲʝʢʪʘʤʠ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ. ʕʪʘ ʣʠʥʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʞʠʟʥʠ ʦʙʲʝʢʪʘ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʞʠʟʥʠ ʦʙʲʝʢʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʘ. 

ʉʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʪʨʝʣʦʢ ʤʝʞʜʫ ʣʠʥʠʷʤʠ 

ʞʠʟʥʠ ʜʚʫʭ ʦʙʲʝʢʪʦʚ.  
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ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ ʦʙʲʝʢʪʘʤ ï ɻ ʪʦ ʫʟʥʘʪʴ ʥʘʟʚʘʥʠʷ 

ʠʤʝʥ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʜʦʢʫʤʝʥʪ, ʥʘʧʠʩʘʥʥʳʡ ʚ 

ʚʠʜʝ ʥʘʩʪʦʷʱʝʛʦ ʩʮʝʥʘʨʠʷ. 

ʇʦʜ ʧʦʥʷʪʠʝʤ ʩʮʝʥʘʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʠʥʥʳʡ ʪʠʧ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʠʥʪʝʟ ʨʝʯʠè ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʝʣʦʚʝʢʝ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʥʦʰʝʥʠʝ ʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʜʞʠʢʩʢʦʛʦ ʧʦʜʧʨʦʛʨʘʤʤʳ Tajik 

Text-to-speech. ʅʝ ʚʩʝ ʦʙʲʝʢʪʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʉʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚ ʟʘʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɼʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʡ. ɺʪʦʨʦʡ ʪʠʧ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʵʪʦ 

ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʡ. ʂʘʢ ʠ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʥʘ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʦʮʝʩʩ ʩʦʙʳʪʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʩʮʝʥʘʨʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʩʣʠ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʜʠʘʛʨʘʤʤʘ 

ʢʦʦʧʝʨʘʮʠʡ ʦʨʛʘʥʠʟʫʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʫʢʪʫʨʳ. ʅʘ 

ʨʠʩʫʥʢʝ 3.7 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʡ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

ʀʟ ʩʪʨʫʢʪʫʨ r ʜʠʘʛʨʘʤʤʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʘ ʩʦʜʝʨʞʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʦ ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʡ ʦʙʲʷʩʥʷʝʪ ʨʝʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʦ-ʜʨʫʛʦʤʫ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʣʝʛʯʝ ʧʦʥʷʪʴ ʠʟ ʜʠʘʛʨʘʤʤ r

ʢʦʦʧʝʨʘʮʠʡ, ʯʝʤ ʠʟ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺ ʵʪʠʭ ʮʝʣʷʭ ʜʣʷ ʣʶʙʦʛʦ ʩʮʝʥʘʨʠʷ ʠʟʦʙʨʘʞʘʶʪʩʷ ʦʙʘ ʪʠʧʘ ʜʠʘʛʨʘʤʤ. ʍʦʪʷ 

ʦʙʝ ʜʠʘʛʨʘʤʤʳ ʩʣʫʞʘʪ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʣʠ ʠ ʩʦʜʝʨʞʘʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥʬʦʨʤʘʮʠʶ, 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ɺ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʢʘʢ ʠ ʚ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʪʨʝʣʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʨʝʘʣʠʟʫʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʘʤʢʘʭ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʭ ʚʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʫʤʝʨʘʮʠʝʡ 

ʩʦʦʙʱʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 3.7. - ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʩʠʥʪʝʟʘ ʨʝʯʠ 

 

ɺ ʮʝʣʦʤ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʠʪʫʘʮʠʠ 

ʟʘʥʷʪʦʩʪʠ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʦʪʜʝʣʴʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʧʨʦʷʚʣʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʦʚʦʩʪʝʡ ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʚʘʨʠʘʥʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

 

Ä3.4. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣ ɹʠ ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʩʘ, ʝʛʦ ʦʧʝʨʘʮʠʠ ʠ ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʥʦʰʝʥʠʡ 

ʢʣʘʩʩʦʚ. 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʦʜʩʠʩʪʝʤʳ çʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭè ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3.8. 

 

 

ʈʠʩʫʥʦʢ 3.8. - ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʦʜʩʠʩʪʝʤʳ ñʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭò 

 

ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ ʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ, 

ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʩʠʥʪʝʟ ʨʝʯʠè. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ 4 ʢʣʘʩʩʘ ʨʝʘʣʠʟʘʮʠʠ: TajLINGVO (ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ), Text_Element (ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ), DB_Slog_Zvuk 

(ʠʩʪʦʯʥʠʢ ʩʣʦʛʦʚʳʭ ʨʝʯʝʚʳʭ ʜʘʥʥʳʭ) ʠ Tajik Text-to-Speech (ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʜʣʷ 

ʧʨʦʠʟʥʦʰʝʥʠʝ ʪʝʢʩʪʘ). ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʨʘʟʜʝʣʝʥʥʳʡ ʥʘ ʪʨʠ ʯʘʩʪʠ ï ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʠʜ ʢʣʘʩʩʘ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʠʤʷ ʢʣʘʩʩʘ, ʚʪʦʨʘʷ ï 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʝʛʦ ʬʫʥʢʮʠʡ, ʪʨʝʪʴʷ ï ʧʦʚʝʜʝʥʠʝ ʢʣʘʩʩʘ. 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʢʣʘʩʩʦʚ, ʜʘ ʠ ʚʦʦʙʱʝ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʜʠʘʛʨʘʤʤ, ʜʣʷ ʠʤʝʥʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʘʪʠʥʩʢʠʡ ʘʣʬʘʚʠʪ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʷʟʳʢʘʤʠ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʦʛʦ ʘʣʬʘʚʠʪʘ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʦʧʝʨʘʮʠʡ ʠ ʘʪʨʠʙʫʪʦʚ (ʩʠʤʚʦʣʦʚ). ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʠʥʩʪʨʫʤʝʥʪʳ 

CASE ʵʪʦ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ. 

ʆʪʥʦʰʝʥʠʷ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʥʠʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. 

ʂʣʘʩʩ Text_Element (ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ) ʨʦʜʩʪʚʝʥʝʥ ʢʣʘʩʩʫ DB_Slog_Zvuk 

(ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩʣʦʛʦʚʳʭ ʟʚʫʢʦʚ), ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʠ ʦʥʠ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ. ʂʣʘʩʩ Text_Element ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ 

ʪʘʜʞʠʢʩʢʦʤʫ ʢʣʘʩʩʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʨʝʯʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʧʦʣʫʯʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʉʪʝʨʝʦʪʠʧ rʢʣʘʩʩʦʚ ï ɻ ʪʦ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʜʝʣʠʪ ʢʣʘʩʩʳ ʥʘ ʪʠʧʳ. ɺ ʷʟʳʢʝ 

UML ʩʫʱʝʩʪʚʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʪʠʧʘ ʢʣʘʩʩʦʚ: Boundary (ʧʦʛʨʘʥʠʯʥʳʡ); Entity 

(ʩʫʱʥʦʩʪʥʳʡ); Control (ʫʧʨʘʚʣʷʶʱʠʡ). 

ʇʦʛʨʘʥʠʯʥʳʝ ʢʣʘʩʩʳ ï ʵʪʦ ʢʣʘʩʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʚʦʦʙʱʝ ʚ ʩʨʝʜʝ ʚʦʢʨʫʛ ʥʝʝ. 

ʇʨʠʤʝʨʳ ʢʣʘʩʩʦʚ ʵʪʦʛʦ ʪʠʧʘ ʚʢʣʶʯʘʶʪ ʜʠʩʧʣʝʠ, ʦʪʯʝʪʳ, ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʜʠʥʘʤʠʢʦʚ, ʩʢʘʥʝʨʦʚ ʠʣʠ ʧʨʠʥʪʝʨʦʚ) ʠ 

ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʏʪʦʙʳ ʥʘʡʪʠ ʰʠʨʦʢʠʡ ʢʣʘʩʩ, ʚʘʤ 

ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʘʛʨʘʤʤʫ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʭʦʪʷ ʙʳ ʦʜʥʦ ʦʪʥʦʰʝʥʠʝ ʛʨʘʥʠʯʥʦʛʦ ʢʣʘʩʩʘ. 

ʀʤʝʥʥʦ ʵʪʦʪ ʢʣʘʩʩ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʥʠʪʝʣʶ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ. 

ʂʣʘʩʩʳ ʦʙʲʝʢʪʦʚ ʩʦʜʝʨʞʘʪ ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʥʝ ʦʯʝʥʴ ʧʦʣʝʟʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʧʦʵʪʦʤʫ ʚ ʠʭ ʠʤʝʥʘʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʤʝʥʥʳʝ ʪʝʨʤʠʥʳ. 

ʆʙʳʯʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʪʘʙʣʠʮ. 

ʂʣʘʩʩ ʫʧʨʘʚʣʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

ʆʙʳʯʥʦ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʢʣʘʩʩ-ʦʙʨʘʙʦʪʯʠʢ, 

ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʦʙʳʪʠʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. ʂʣʘʩʩ 

ʢʦʥʪʨʦʣʣʝʨʘ ʦʪʚʝʯʘʝʪ ʥʘ ʠʛʨʫ, ʥʦ ʩʘʤ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʜʨʫʛʠʝ ʢʣʘʩʩʳ 
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ʥʝ ʦʪʧʨʘʚʣʷʶʪ ʝʤʫ ʧʘʢʝʪ ʩʦʦʙʱʝʥʠʡ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʦ ʜʝʡʩʪʚʠʝ ʢʣʘʩʩ ʵʪʦʛʦ ʪʠʧʘ 

ʦʪʧʨʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʦʙʱʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʘʩʩ ʤʝʥʝʜʞʝʨʘ ʦʪʚʝʯʘʝʪ 

ʪʦʣʴʢʦ ʟʘ ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʠ ʠʥʘʯʝ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʤʝʥʝʜʞʝʨʘ. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʪʘʢʞʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʨʫʛʠʭ 

ʢʣʘʩʩʦʚ, ʦʙʱʠʭ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ 

Lingustic_Corpus ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʩʦʙʳʪʠʡ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʧʝʨʝʚʦʜʘ. ʂʣʘʩʩ 

Text_Element ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʦʦʙʱʝʥʠʡ ʩ ʦʧʝʨʘʮʠʷʤʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʤʠ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ ʠʣʠ ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ. 

ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʣʘʩʩʦʚ ʪʘʢʞʝ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʯʝʪʘ ʦ ʧʨʦʙʣʝʤʝ.  

ʄʝʭʘʥʠʟʤ ʧʘʢʝʪʦʚ. ʇʘʢʝʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʘʩʩʦʚ, ʠʤʝʶʱʠʭ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʥʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʦʩʦʙʦʤʫ ʰʘʙʣʦʥʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʘʢʝʪʦʤ 

ʙʫʜʝʪ ʧʘʢʝʪ ʩ ʢʣʘʩʩʦʤ ʦʙʲʝʢʪʘ, ʧʘʢʝʪ ʩ ʛʨʘʥʠʯʥʳʤ ʢʣʘʩʩʦʤ, ʧʘʢʝʪ ʩ ʫʧʨʘʚʣʷʶʱʠʤ 

ʢʣʘʩʩʦʤ ʠ ʪ.ʜ. ʊʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʬʬʝʢʪʠʚʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʛʨʘʥʠʯʥʳʝ ʜʦʩʪʫʧʥʳʝ ʚ 

ʫʩʪʨʦʡʩʪʚʝ ʢʣʘʩʩʳ ʧʦʤʝʱʝʥʳ ʚ ʦʜʠʥ ʧʘʢʝʪ. 

ʀʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʘ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʘʢʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʢʣʘʩʩʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʨʫʛʠʤʠ ʧʘʢʝʪʘʤʠ ʷʚʣʷʶʪʩʷ çʆʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡè, çʆʪʯʝʪʥʦʩʪʴè ʠ çʆʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢè. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʠʤʝʥʠʪʴ ʤʝʭʘʥʠʟʤ ʧʨʠʚʷʟʢʠ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʢ ʢʣʘʩʩʘʤ, ʥʦ ʠ ʢ ʣʶʙʦʤʫ 

ʵʣʝʤʝʥʪʫ ʤʦʜʝʣʠ. ɽʩʣʠ ʥʝʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʨʫʧʧʠʨʦʚʢʝ ʢʣʘʩʩʦʚ, ʵʪʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦ. 

ʆʜʠʥ ʠʟ ʥʠʭ, ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ UML, ï ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ. ʉʚʷʟʴ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʘʢʝʪʘʤʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ ʧʘʢʝʪʦʚ. ʀʪʘʢ, ʜʠʘʛʨʘʤʤʘ ʧʘʢʝʪʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 

3.9 ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʢʣʘʩʩʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʥʠʤʠ. 
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ʈʠʩʫʥʦʢ 3.9. - ʉʭʝʤʘ ʧʘʢʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO 

 

ʇʘʢʝʪʳ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʧʦʵʪʦʤʫ 

ʜʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ ï ʵʪʦ ʪʠʧ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʫʝʪ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠʯʠʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʢʣʘʩʩʘʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ: ʦʜʠʥ ʢʣʘʩʩ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʷ ʜʨʫʛʦʤʫ ʢʣʘʩʩʫ, 

ʦʜʠʥ ʢʣʘʩʩ ʩʦʜʝʨʞʠʪ ʯʘʩʪʴ ʜʘʥʥʳʭ ʜʨʫʛʦʛʦ, ʦʜʠʥ ʢʣʘʩʩ ʠʩʧʦʣʴʟʫʝʪ ʜʨʫʛʦʡ ʢʣʘʩʩ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʢʣʘʩʩ ʤʝʥʷʝʪ ʩʚʦʶ ʩʨʝʜʫ, ʣʶʙʦʝ ʦʪʧʨʘʚʣʷʝʤʦʝ ʠʤ 

ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ. 

ʂʘʢ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ? ʇʘʢʝʪʳ ʥʝ ʦʪʚʝʯʘʶʪ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ. ʅʦ ʦʥʠ ʧʦʤʦʛʘʶʪ ʚ ʚʳʙʦʨʝ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʵʪʦ ʙʫʜʝʪ ʩʜʝʣʘʥʦ, ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ 

ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ. ɼʠʘʛʨʘʤʤʫ ʧʘʢʝʪʘ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʘʢʝʪʳ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɸʪʨʠʙʫʪ (ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʦʩʦʙʝʥʥʦʩʪʴ) ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʢʣʘʩʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʣʘʩʩʝ Text_Element (ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ) ʝʩʪʴ 

ʩʚʦʡʩʪʚʘ text_Element_Name (ʠʤʷ), text_Element_Type (ʪʠʧ). ʇʦʩʢʦʣʴʢʫ ʩʚʦʡʩʪʚʘ 

ʩʦʜʝʨʞʘʪʩʷ ʚʥʫʪʨʠ ʢʣʘʩʩʘ, ʦʥʠ ʦʩʪʘʶʪʩʷ ʟʘʢʨʳʪʳʤʠ ʜʣʷ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. ʉʚʷʟʳʚʘʷ 
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ʠʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ, ʢʘʢʠʝ ʢʣʘʩʩʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʯʪʝʥʠ ʁʠ ʠʟʤʝʥʝʥʠ ʁ

ʩʚʦʡʩʪʚ. ʕʪʦʪ ʪʠʧ ʦʪʥʦʰʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ çʚʠʜʠʤʳʤè. ɺ ʦʪʥʦʰʝʥʠʷʭ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʯʝʪʳʨʝ ʪʠʧʘ ʜʦʩʪʫʧʘ ʢ ʟʥʘʯʝʥʠʷʤ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ (ʨʠʩ. 3.10).  

 

 

ʈʠʩʫʥʦʢ 3.10. - ɺʠʜ ʩʚʦʡʩʪʚ ʢʣʘʩʩʘ ʩʣʦʚ 

 

Public (ʦʙʱʠʡ, ʦʙʱʝʜʦʩʪʫʧʥʳʡ) ï ɻ ʪʦ ʟʥʘʯʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ 

ʘʪʨʠʙʫʪʘ ʜʦʩʪʫʧʥʦ ʜʨʫʛʠʤ ʢʣʘʩʩʘʤ. ʂʘʞʜʳʡ ʢʣʘʩʩ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʣʠ 

ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʣʘʩʩ Lingustic_Corpus ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ text_Element_Name ʢʣʘʩʩʘ text_Element_Name. 

ʉʦʛʣʘʩʥʦ ʥʦʪʘʮʠʠ UML ʘʪʨʠʙʫʪ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʟʥʘʢʦʤ ç+è. 

Private (ʯʘʩʪʥʦʝ, ʩʝʢʨʝʪʥʦʝ) ï ʵʪʦʪ ʪʠʧ ʯʣʝʥʩʪʚʘ ʥʝʚʠʜʠʤ ʠ ʜʦʩʪʫʧʝʥ ʥʝ ʜʣʷ 

ʚʩʝʭ ʢʣʘʩʩʦʚ. ʂʣʘʩʩ Lingustic_Corpus ʟʥʘʝʪ ʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚʘ text_Element_Type ʠ 

ʤʦʞʝʪ ʝʛʦ ʠʟʤʝʥʠʪʴ, ʥʦ ʝʛʦ ʢʣʘʩʩ ʥʝ ʤʦʞʝʪ ʝʛʦ ʫʚʠʜʝʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʥ ʤʦʞʝʪ ʧʦʧʨʦʩʠʪʴ ʢʣʘʩʩ Text_Element (ʪʝʢʩʪʦʚʳʡ ʢʦʤʧʦʥʝʥʪ) 

ʦʪʦʙʨʘʟʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ. ʉʢʨʳʪʦʝ ʩʚʦʡʩʪʚʦ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʩʠʤʚʦʣʦʤ ç-è ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʪʘʮʠʝʡ UML. 

ʈrotected (ʟʘʱʠɦʝʥʥʳʡ) ï ʜʘʥʥʳʡ ʪʠʧ ʩʚʦʡʩʪʚ ʜʦʩʪʫʧʝʥ ʜʣʷ ʢʣʘʩʩʘ ʠ ʝʛʦ 

ʧʨʦʪʦʪʠʧʦʚ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʘʟʥʳʭ ʪʠʧʘ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩ 
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ʠʤʝʥʝʤ ʠ ʪʠʧʦʤ. ɺʦʟʴʤʝʤ ʝʱʝ ʜʚʘ ʢʣʘʩʩʘ: Hijo_class ʠ Kalima_class, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʛʝʥʝʨʘʮʠʝʡ ʢʣʘʩʩʘ Text_Element. ʄʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ 

ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ  text_Element_Type ʠʟ ʢʣʘʩʩʘ Text_Element, ʥʦ ʠʟ ʢʣʘʩʩʘ 

Lingustic_Corpus ʵʪʦ ʜʝʡʩʪʚʠʝ ʥʝʚʦʟʤʦʞʥʦ. ʉʠʤʚʦʣʦʤ UML ʜʣʷ ʟʘʱʠʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣ ç#è. 

Package or Implementation (ʧʘʢʝʪ, ʛʨʫʧʧʘ) ï ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ 

ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʦʤ ʧʘʢʝʪʝ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʘʪʨʠʙʫʪ 

text_Element_Name ʩʦʜʝʨʞʠʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʘʢʝʪ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʦʥ ʝʩʪʴ ʚ ʢʣʘʩʩʝ 

ʵʪʦʛʦ ʧʘʢʝʪʘ, ʦʥ ʙʫʜʝʪ ʠʟʤʝʥʝʥ ʚ ʢʣʘʩʩʝ Lingustic_Corpus. ʕʪʦʪ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʠʤʚʦʣʦʤ ç~è. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʢʣʘʩʩʦʚʳʝ ʩʚʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʯʘʩʪʥʳʤʠ ʠ 

ʟʘʱʠʱʝʥʥʳʤʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʘʤʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʪʝʢʩʪʦʤ 

ʧʨʦʛʨʘʤʤʳ. ʇʫʪʝʤ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠʣʠ ʟʘʱʠʪʳ ʤʦʞʥʦ ʚʳʡʪʠ ʠʟ ʩʠʪʫʘʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʢʣʘʩʩʘ. 

ɼʝʡʩʪʚʠʷ ʚr ʧʦʣʥʷʶʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʝʡʩʪʚʠʝʤ ʢʣʘʩʩʘ. ʆʧʝʨʘʮʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʠʤʝʥʠ, ʨʘʟʤʝʨʘ ʠ ʪʠʧʘ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ 

ï ʵʪʦ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʚʚʦʜʝ. ʊʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʟʫʣʴʪʘʪʫ ʦʧʝʨʘʮʠʠ. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʤʷ 

ʦʧʝʨʘʮʠʠ, ʝʝ ʠʟʤʝʨʝʥʠʷ ʠ ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. 

 ɺ ʷʟʳʢʝ UML ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʅʘʟʚʘʥʠʝ ʦʧʝʨʘʮʠʠ (ʘʨʛʫʤʝʥʪ-1: ʪʠʧ ʜʘʥʥʳʭ ʘʨʛʫʤʝʥʪʘ-1, ʘʨʛʫʤʝʥʪ-2: ʪʠʧ 

ʜʘʥʥʳʭ ʘʨʛʫʤʝʥʪʘ-2,é) ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʝʨʘʮʠʠ ʚʦʟʤʦʞʥʳ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʠʭ ʪʠʧʘ. 

ʆʧʝʨʘʮʠ ̫ʨʝʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ. ʕʪʫ ʦʧʝʨʘʮʠʶ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʠʘʛʨʘʤʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʘʞʜʦʝ ʜʝʡʩʪʚʠʝ 

ʠʩʧʦʣʥʠʪʝʣ ̫ ʜʦʣʞʥʦ ʩ ʣʝʛʢʦʩʪʴʶ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷ. ʕʪʦ ʤr  ʤʦʞʝʤ ʚʠʜʝʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʜʠʟʘʡʥʘ. ɼʝʡʩʪʚʠʝ ʚʚʦʜʠʪʩʷ 

ʠʟ ʩʦʦʙʱʝʥʠʡ ʚ ʜʠʘʛʨʘʤʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʦʙʱʝʥʠʝ ʚʳʚʦʜʠʪʩʷ ʠʟ ʨʝʘʣʴʥʦʛʦ 
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ʩʧʠʩʢʘ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ, ʠ 

ʢʘʞʜʘʷ ʯʘʩʪʴ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. 

ʆʧʝʨʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʂ 

ʵʪʦʤʫ ʪʠʧʫ ʦʧʝʨʘʮʠʡ ʦʪʥʦʩʷʪʩʷ ʢʣʘʩʩʳ çʢʦʥʩʪʨʫʢʪʦʨè ʠ çʜʝʩʪʨʫʢʪʦʨè. 

ʆʧʝʨʘʮʠʠ ʜʦʩʪʫʧʘ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʠ ʟʘʱʠʪʥʳʤʠ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ, ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʤʦʛʫʪ ʚʠʜʝʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ 

ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʘʪʨʠʙʫʪ text_Element_Type ʟʘʜʘʥ ʜʣʷ ʢʣʘʩʩʘ Text_Element. ʏʪʦʙʳ 

ʦʩʪʘʣʴʥʳʝ ʢʣʘʩʩʳ ʤʦʛʣʠ ʠʟʤʝʥʠʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ, ʚ ʢʣʘʩʩ Text_Element 

ʜʦʙʘʚʣʷʝʤ ʜʚʝ ʜʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ GetElementType ʠ SetElementType. 

 ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚʘ ElementType ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʝʛʦ ʟʘʧʨʘʰʠʚʘʶʱʝʤʫ ʢʣʘʩʩʫ. ʆʧʝʨʘʮʠʷ SetElementType ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʝʝ ʟʘʧʨʘʰʠʚʘʶʪ, ʘ 

ʪʘʢʞʝ ʩʙʨʦʩ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ ElementType. ʕʪʘ ʦʧʝʨʘʮʠʷ ʩʦʜʝʨʞʠʪ ʚʩʝ ʧʨʘʚʠʣʘ ʠ 

ʫʩʣʦʚʠʷ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ 

ʚʥʝʰʥʠʡ ʚʠʜ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʚʦʡʩʪʚ ʚʥʫʪʨʠ ʢʣʘʩʩʘ, ʟʘʱʠʱʘʷ ʠʭ ʦʪ ʜʨʫʛʠʭ 

ʢʣʘʩʩʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʘʪʨʠʙʫʪʘ 

ʢʣʘʩʩʘ ʩʦʟʜʘʶʪʩʷ ʦʧʝʨʘʮʠʠ get ʠ set (ʧʦʣʫʯʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ). 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ï ʵʪʦ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʜʨʫʛʠʤ ʢʣʘʩʩʘʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʥʘʪʴ ʦʙ ʦʧʝʨʘʮʠʠ. 

ʕʪʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʡ ʠ ʟʘʱʠʱʝʥʥʳʡ ʜʝʡʩʪʚʠʝ ʢʣʘʩʩʘ. 

ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʳ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʠ ʢʦʦʧʝʨʘʪʠʚʥʫʶ ʜʠʘʛʨʘʤʤʫ, 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʡ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʚ ʠʩʧʦʣʥʷʝʤʳʝ 

ʦʧʝʨʘʮʠʠ. ʈʝʬʣʝʢʩʠʚʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. 

2. ɼʦʙʘʚʠʪʴ ʦʧʝʨʘʮʠ ʁʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠ ̫ʠ ʠʟʤʝʥʝʥʠ ̫ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ 

ʚ ʢʘʯʝʩʪʚʝ çʢʦʥʩʪʨʫʢʪʦʨʦʚè ʠ çʜʝʩʪʨʫʢʪʦʨʦʚè. 
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3. ʆʧʝʨʘʮʠ ̫ʜʦʩʪʫʧʘ ʜʣʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʢʣʘʩʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʟʜʘʥʘ ʠ 

ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʡ Get ʠ Set. 

4. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʦʟʚʨʘʱʘʝʤʦʤʫ ʟʥʘʯʝʥʠʶ ʦʧʝʨʘʮʠʠ, ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ ʢʣʘʩʩʘ. ʂʦʤʤʫʥʠʢʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʦʛʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʘʩʩʘʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, 

ʢʘʢ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʡʩʪʚʘʤ, ʦʧʝʨʘʮʠʷʤ ʠ ʩʚʷʟʷʤ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. ʏʪʦʙʳ ʢʣʘʩʩ 

ʤʦʛ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʜʨʫʛʦʤʫ ʢʣʘʩʩʫ ʥʘ ʦʩʥʦʚʝ ʜʠʘʛʨʘʤʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʤʝʞʜʫ ʥʠʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʷʟʴ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ 

ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ: 

- ʘʩʩʦʮʠʘʮʠʷ; 

- ʟʘʚʠʩʠʤʦʩʪʴ; 

- ʘʛʨʝʛʘʮʠʷ; 

- ʨʝʘʣʠʟʘʮʠʷ. 

ɸʩʩʦʮʠʘʮʠʷ ï ʵʪʦ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ 

ʦʥʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʨʦʩʪʳʤʠ ʣʠʥʠʷʤʠ (ʨʠʩ. 3.11). 

 

 

ʈʠʩʫʥʦʢ 3.11. - ɸʩʩʦʮʠʘʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 

 

ʆʙʲʝʜʝʥʝʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠʣʠ 

ʜʚʫʩʪʦʨʦʥʥʠʤ. ɺ UML ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʩʪʦʡ 

ʣʠʥʠʠ ʙʝʟ ʩʪʨʝʣʦʢ ʠʣʠ ʣʠʥʠʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ɼʣʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʩʪʨʝʣʢʘ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʩʭʝʤʳ. ɽʩʣʠ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʦʪʧʨʘʚʣʷʶʪʩʷ ʝʤʫ ʦʪ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠ 

ʧʨʠʥʠʤʘʶʪʩʷ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ, ʪʦ ʤʝʞʜʫ ʵʪʠʤʠ ʢʣʘʩʩʘʤʠ ʥʝʪ ʤʝʩʪʘ ʜʣʷ 
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ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ. ʉʚʷʟʴ ʷʚʣʷʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʝʡ, ʢʦʛʜʘ ʢʦʥʪʨʘʛʝʥʪʫ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʈʝʬʣʝʢʩʠʚʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤ ʵʢʟʝʤʧʣʷʨʦʤ 

ʪʦʛʦ ʞʝ ʢʣʘʩʩʘ. 

ʆʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʠ 

ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʣʘʩʩ ʟʘʚʠʩʠʪ ʦʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʨʫʛʦʛʦ ʩʦʟʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. ɿʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʥʢʪʠʨʥʳʤʠ 

ʣʠʥʠʷʤʠ (ʨʠʩ. 3.12). 

 

 

ʈʠʩʫʥʦʢ 3.12. - ʉʚʷʟʴ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʪʝʢʩʪʦʚ ʢʣʘʩʩʦʚ ʚ ʥʠʭ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʩʚʦʡʩʪʚʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʟʘʱʠʪʳ ʩʚʷʟʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʨʝʛʫʣʷʪʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʷʟʳʢʝ C++ ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ 

ʚʚʦʜʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʦʜʠʬʠʢʘʪʦʨ #include. 

ɸʛʨʝʛʘʮʠʷ ï ʦʛʨʘʥʠʯʝʥʥʘ ̫ʬʦʨʤʘ ʦʙʲʝʜʠʥʝʥʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʷʟʴ 

ʤʝʞʜʫ ʚʩʝʤʠ ʯʘʩʪʷʤʠ ʠʣʠ ʯʘʩʪʴʶ ʧʦʥʷʪʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʢʣʘʩʩʘ Lingustic_Corpus ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʢʣʘʩʩ Text_Element ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʪʝʢʩʪʦʚʦʛʦ ʢʦʨʧʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʢʪ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʢʣʘʩʩʘ Text_Element, ʩʦʩʪʦ̫  ʠʟ ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ Lingustic_Corpus, ʠʤʝʝʪ ʜʚʘ ʦʙʲʝʢʪʘ 

ʪʝʢʩʪʦʚʦʛʦ ʷʟʳʢʘ ʠ ʪ.ʜ. ɸʛʨʝʛʘʪʳ ʦʙʦʟʥʘʯʝʥʳ ʨʦʤʙʦʚʠʜʥʳʤʠ ʣʠʥʠʷʤʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʚ ̫ ʟʳʢʝ UML ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 

ʢʨʫʧʥʘʷ ʘʛʨʝʛʘʮʠʷ, ʪ. ʝ. ʢʦʤʧʦʟʠʮʠʷ. ʉʦʛʣʘʩʦʚʘʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʜʨʫʛʠʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ 
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ʦʙʲʝʢʪʘʤʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʚʷʟʠ ʢʦʤʧʦʟʠʮʠʠ. ʕʪʠ ʜʚʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ 

ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʠʩʯʝʟʘʶʪ. ʊʨʝʙʫʝʤʦʝ ʧʦʣʥʦʝ ʫʜʘʣʝʥʠʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʯʘʩʪʠ ʦʙʲʝʢʪʘ (ʨʠʩ. 3.13). 

 

 

ʈʠʩʫʥʦʢ 3.13. - ɸʛʨʝʛʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 

 

ʊʘʢʦʝ ʫʩʣʦʚʥʦʝ ʫʜʘʣʝʥʠʝ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʝʛʘʮʠʠ, ʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʡ ʘʛʨʝʛʘʮʠʠ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʫʜʘʣʠʪʴ ʩʣʦʛ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʘ Text_Element, ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʟʘʧʠʩʘʥʥʳʡ ʟʚʫʢ ʩʣʦʛʘ ʚ ʢʣʘʩʩʝ DB_Slog_Sound. 

ʆʙʲʝʜʠʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʝʪʦʜʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʣʘʩʩ ʤʦʞʝʪ ʥʘʩʣʝʜʦʚʘʪʴ 

ʚʩʝ ʩʚʦʡʩʪʚʘ, ʦʧʝʨʘʮʠʠ ʠ ʦʪʥʦʰʝʥʠʷ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ɺ UML ʦʪʥʦʰʝʥʠʷ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʘʛʨʝʛʘʪʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʪʨʝʣʢʠ ʦʪ ʢʣʘʩʩʘ-

ʧʦʪʦʤʢʘ ʢ ʢʣʘʩʩʫ-ʧʨʝʜʢʫ (ʨʠʩ. 3.14). 

 

 

ʈʠʩʫʥʦʢ 3.14. - ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 
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ʂʣʘʩʩʳ-ʧʨʝʝʤʥʠʢʠ, ʢʨʦʤʝ ʩʚʦʡʩʪʚ, ʜʝʡʩʪʚʠʡ ʠ ʦʪʥʦʰʝʥʠʡ ʢʣʘʩʩʘ-ʧʨʝʜʢʘ, 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ ʠ ʦʧʝʨʘʮʠʡ. 

ʄʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ 

ʢʣʘʩʩʘ ʩ ʜʨʫʛʠʤ ʵʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʩʘ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩʳ DB_Slog_Zvuk (ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʦ 

ʟʚʫʯʘʥʠʠ ʩʣʦʛʘ) ʠ Text_Element_Hijo (ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ, ʩʣʦʛ). ʄʝʞʜʫ ʥʠʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ: ʢʘʞʜʳʡ ʩʣʦʛ ʜʦʣʞʝʥ ʙʳʪʴ ʟʚʦʥʢʠʤ ʠ 

ʢʘʞʜʳʡ ʛʦʣʦʩ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʜʠʥ ʩʣʦʛ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʠʪ ʦʪʚʝʪʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: çʂ ʢʘʢʦʤʫ ʩʣʦʛʫ ʦʪʥʦʩʠʪʩʷ ʵʪʦʪ ʟʚʫʢ ʠ ʠʟ ʩʢʦʣʴʢʠʭ 

ʟʘʧʠʩʘʥʥʳʭ ʟʚʫʢʦʚ ʦʥ ʩʦʩʪʦʠʪ?è 

ʅʘ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʚʦʧʨʦʩʳ ʦʪʚʝʯʘʝʪ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʙʱʝʥʠʝ. ɽʛʦ 

ʠʥʜʠʢʘʪʦʨʳ ʨʘʟʤʝʱʝʥʳ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʣʠʥʠʠ ʩʚʷʟʠ. ɿʘʧʠʩ ɹʩʣʦʛʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʜʠʥ ʛʦʣʦʩ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʦʜʥʦʤʫ ʠ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʩʣʦʛʫ, ʥʦ ʦʜʠʥ ʩʣʦʛ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʜʚʫʤʷ ʣʠʮʘʤʠ ï ʤʫʞʩʢʠʤ ʠ ʞʝʥʩʢʠʤ ʛʦʣʦʩʘʤʠ (ʨʠʩ. 3.15.). 

 

 

ʈʠʩʫʥʦʢ 3.15. - ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 

 

ɺ ʷʟʳʢʝ UML ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

- ʥʦʣʴ ʠ ʙʦʣʝʝ (0..*); 

- ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ (1..*); 

- ʥʦʣʴ ʠʣʠ ʝʜʠʥʠʮʘ (0..1); 

- ʩʦʢʨʘʱʝʥʥʘʷ ʟʘʧʠʩʴ ʦʜʥʘ, ʪʦʣʴʢʦ ʦʜʥʘ (1..1). 

ʅʘʟʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ï ʵʪʦ ʛʣʘʛʦʣ ʠʣʠ ʬʦʨʤʘ ʛʣʘʛʦʣʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʮʝʣʴ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʦʥʦ ʥʫʞʥʦ. ʅʘʟʚʘʥʠʝ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʝʝ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʮʝʣʠ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ  Hijo_class 

ʠ Hijo_Ovoz_class. ʇʨʦʙʣʝʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʙʲʝʢʪʝ ʢʣʘʩʩʘ 
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DB_Slog_Zvuk, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʚʫʢ ʩʣʦʛʘ ʠʣʠ ʩʘʤ ʚʥʦʚʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʩʣʦʛ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʫ ʘʩʩʦʮʠʘʮʠʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çɺʳʙʦʨè (ʨʠʩ. 3.16). 

  

 

ʈʠʩʫʥʦʢ 3.16. - ʅʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 

 

ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʟʚʘʥʠʡ ʚ ʩʚʷʟʷʭ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʠʤʝʥʘ ʢʦʥʪʘʢʪʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʦʡ 

ʢʦʥʪʘʢʪʘ. 

ʅʘʟʚʘʥʠʝ ʨʦʣʝʡ. ɺʤʝʩʪʦ ʠʤʝʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʫʞʥʳ ʵʪʠ ʦʪʥʦʰʝʥʠʷ, ʧʠʰʫʪʩʷ 

ʠʤʝʥʘ ʨʦʣʝʡ ʚ ʦʪʥʦʰʝʥʠʷʭ ʘʩʩʦʮʠʘʮʠʠ ʠʣʠ ʘʛʨʝʛʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʛʣʷʜʷ ʥʘ ʢʣʘʩʩʳ 

DB_Slog_Zvuk ʠ Text_Element_Hijo, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʘʩʩ DB_Slog_Zvuk 

ʠʛʨʘʝʪ ʨʦʣʴ ʧʨʦʠʟʥʦʰʝʥʠʷ ʢʣʘʩʩʘ Text_Element_Hijo. ʅʘʟʚʘʥʠʝ ʨʦʣʝʡ ï ʵʪʦ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ ʠʣʠ ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʥʠʭ ʬʨʘʟʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʪʘʙʣʠʮʝ 

ʩ ʢʣʘʩʩʦʤ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʝ ʨʦʣʠ ʠʣʠ ʥʘʟʚʘʥʠʝ ʢʦʥʪʘʢʪʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 3.17.). 

 

 

ʈʠʩʫʥʦʢ 3.17. - ʅʘʟʚʘʥʠʝ ʨʦʣʝʡ ʚ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML 
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ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʤ ʩʠʪʫʘʮʠʷʤ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ  

ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 3.18. ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʪʝʢʩʪʦʚʦʛʦ 

ʵʣʝʤʝʥʪʘ. ʀʟ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʩ ʢʘʢʠʤʠ ʩʠʪʫʘʮʠʷʤʠ ʤʦʞʝʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ. ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

 

 

ʈʠʩʫʥʦʢ 3.18. - ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʣʘʩʩʘ Text_Element 

 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʧʨʦʠʟʥʝʩʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʦʥ ʧʝʨʝʡʜʝʪ ʠʟ ʩʦʩʪʦʷʥʠʷ çɿʘʢʨʳʪʠʡè, ʪʦ ʝʩʪʴ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʚ ʩʦʩʪʦʷʥʠʝ çʆʪʢʨʳʪʠʡè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝʤ (event), ʠ ʪʦʣʴʢʦ ʪʘʢʦʝ ʩʦʙʳʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʠʟʥʦʩʠʪ ʚʚʝʜʝʥʥʳʡ ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ, ʪʦ 

ʦʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʇʨʦʠʟʥʦʰʝʥʠʝ ʪʝʢʩʪʘè. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʚʩʪʨʝʯʠ ʟʚʫʢʦʚ ʩʣʦʛʦʚ, ʦʪʜʝʣʝʥʥʳʭ ʦʪ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ çʩʣʦʛ-ʟʚʫʢè. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʫʧʨʘʚʣʷʝʪ ʧʝʨʝʭʦʜʦʤ ʦʙʲʝʢʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 
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ʅʘ ʛʨʘʬʠʢʝ ʝʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷ: ʩʪʘʨʪ ʠ ʩʪʦʧ. ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʪʤʝʯʝʥʦ ʯʝʨʥʦʡ ʪʦʯʢʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ ʥʘ ʤʦʤʝʥʪ ʝʛʦ 

ʩʦʟʜʘʥʠʷ. ʂʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʥʦʡ ʪʦʯʢʦʡ ʚ ʙʝʣʦʤ ʢʨʫʛʝ, ʢʦʪʦʨʳʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʜʝʨʞʠʪ ʩʦʩʪʦʷʥʠʝ ʟʘʚʝʨʰʝʥʠʷ. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʤʦʞʝʪ 

ʠʤʝʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʲʝʢʪ ʨʝʩʫʨʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ 

ʩʦʩʪʦʷʥʠʡ. 

ɽʩʣʠ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʨʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩʫʥʢʝ 3.18., ʧʨʦʠʟʥʝʩʝʥʠʝ 

ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ. ʕʪʠ ʟʘʧʫʱʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʥʘʟʳʚʘʶʪʩʷ 

ʜʝʡʩʪʚʠʷʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʘ 

ʩʦʩʪʦʷʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʧʷʪʴʶ ʪʠʧʘʤʠ ʜʘʥʥʳʭ: ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʧʝʨʘʮʠʝʡ 

ʚʚʦʜʘ, ʦʧʝʨʘʮʠʝʡ ʚʳʚʦʜʘ, ʩʦʙʳʪʠʝʤ ʠ ʠʩʪʦʨʠʝʡ ʩʦʩʪʦʷʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʝ ʠʟ 

ʵʪʠʭ ʜʘʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʢʣʘʩʩʘ Text_Element ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ TajLINGVO. 

ɸʢʪʠʚʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʨʘʙʦʪʫ ʦʙʲʝʢʪʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ çɿʘʢʨʳʪʠʡè, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʪʝʢʩʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʝʡʩʪʚʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʪʘʥʦʚʣʝʥʥʦʝ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ. ʊʦʣʴʢʦ 

ʝʩʣʠ ʦʙʲʝʢʪ ʩʫʱʝʩʪʚʫʝʪ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʩʷ. ɺ ʩʣʫʯʘʝ 

ʧʝʨʝʭʦʜʘ ʦʙʲʝʢʪʘ ʚ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ɺʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ï ʵʪʦ ʤʝʪʦʜ ʫʢʘʟʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ 

ʚ ʥʝʛʦ ʩʘʤ. ɺ ʧʨʠʤʝʨʝ ʧʨʦʠʟʥʝʩʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠ ʝʛʦ ʧʝʨʝʢʣʶʯʝʥʠʠ ʚ 

ʨʝʞʠʤ çʇʨʦʠʟʥʦʰʝʥʠʝ ʪʝʢʩʪʘè ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ çʆʧʨʝʜʝʣʠʪʴ ʧʦʣ ʜʠʢʪʦʨʘè. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʧʨʦʠʟʥʦʩʠʪʩʷ ʪʝʢʩʪ ʠʣʠ ʥʝʪ, ʦʙʷʟʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʣʦʩ 

ʛʦʚʦʨʷʱʝʛʦ. ʆʪʣʠʯʠʝ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʥʝʧʨʝʨʳʚʘʝʤʘʷ. 

ɼʝʡʩʪʚʠʝ ʚʳʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠ ʜʝʡʩʪʚʠʝ ʚʭʦʜʘ. ʕʪʦ ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɺ ʧʨʠʤʝʨʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʛʜʘ 
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ʦʙʲʝʢʪ Text_Element ʚʳʭʦʜʠʪ ʠʟ ʩʦʩʪʦʷʥʠʷ çʇʨʦʠʟʥʦʰʝʥʠʝ ʪʝʢʩʪʘè, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ çʇʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʦʠʟʥʦʰʝʥʠʷè. ʕʪʦ ʯʘʩʪʴ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʦʧʝʨʘʮʠʠ 

ʚʳʚʦʜʘ ʩʪʦʣʴ ʞʝ ʥʝʧʨʝʨʳʚʥʳ, ʢʘʢ ʠ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ. 

ʇʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʧʦ ʩʫʱʝʩʪʚʫ ʦʪʥʦʩʠʪʩʷ 

ʢ ʦʪʧʨʘʚʢʝ ʩʦʙʳʪʠʷ ʜʨʫʛʦʤʫ ʦʙʲʝʢʪʫ. ʅʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ Text_Element (ʪʝʢʩʪʦʚʳʡ 

ʵʣʝʤʝʥʪ) ʤʦʞʝʪ ʦʪʧʨʘʚʣʷʪʴ ʩʦʙʳʪʠʝ ʦʙʲʝʢʪʫ DB_Slog_Zvuk (ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

ʩʣʦʛʦʚʳʭ ʟʚʫʢʦʚ) ʢʘʢ çʧʦʠʩʢ ʵʣʝʤʝʥʪʘ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭè. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʚʳʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʦʧʨʝʜʝʣʷʶʪʩ ̫ʮʝʣʴ, ʥʦʚʦʩʪʴ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʝʨʝʭʦʜ ï ʵʪʦ ʤʝʪʦʜ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ʉʝʨʠʷ 

ʧʝʨʝʭʦʜʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ (ʨʠʩ. 3.18) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʦʙʲʝʢʪ ʧʝʨʝʭʦʜʠʪ 

ʤʝʞʜʫ ʩʚʦʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ʅʘ ʩʭʝʤʝ ʚʩʝ ʧʝʨʝʭʦʜʳ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʢʦʥʝʯʥʦʝ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ. ʇʝʨʝʭʦʜʳ ʪʘʢʞʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʝʬʣʝʢʩʠʚʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʚ ʪʦ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʥʘʭʦʜʠʣʩʷ. 

ʈʝʬʣʝʢʪʦʨʥʳʝ ʧʝʨʝʭʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʝʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ ʚ ʦʜʥʦʤ ʠ 

ʪʦʤ ʞʝ ʧʦʣʦʞʝʥʠʠ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʦʣʦʞʝʥʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʨʝʭʦʜʦʚ: ʘʨʛʫʤʝʥʪʳ, ʩʣʫʯʘʠ, 

ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʪʧʨʘʚʣʝʥʥʳʝ ʩʦʙʳʪʠʷ. ʉʦʙʳʪʠʝ ʚʳʟʳʚʘʝʪ ʧʝʨʝʭʦʜ 

ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ɺ ʧʨʠʤʝʨʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʦʙʳʪʠʝ ʨʘʩʩʪʘʥʦʚʢʠ ʧʝʨʝʥʦʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʪʝʢʩʪʦʚʦʛʦ 

ʵʣʝʤʝʥʪʘ ʩʦ ʩʢʨʳʪʦʛʦ ʥʘ ʦʪʢʨʳʪʳʡ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʙʳʪʠʷ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʘʟʚʘʥʠʷ ʜʝʡʩʪʚʠʡ, ʪʘʢ ʠ ʧʨʦʩʪʳʝ ʚʳʨʘʞʝʥʠʷ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʨʛʫʤʝʥʪʳ. ʅʘʧʨʠʤʝʨ, ʩʦʙʳʪʠʝ 

çʈʘʟʙʠʪʴ ʩʣʦʚʦ ʥʘ ʩʣʦʛè, ʢʦʪʦʨʦʝ ʧʝʨʝʢʣʶʯʘʝʪ ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʛʘ ʠʟ ʩʦʩʪʦʷʥʠʷ 

çɺʚʦʜè ʚ ʩʦʩʪʦʷʥʠʝ çʇʨʦʠʟʥʝʩʪʠè, ʩʦʜʝʨʞʠʪ ʘʨʛʫʤʝʥʪ Miqdor_hijo (ʢʦʣʠʯʝʩʪʚʦ) 

ʩʣʦʛʘ ʚ ʧʨʦʠʟʥʦʩʠʤʦʤ ʩʣʦʚʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʝʭʦʜʳ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʦʙʳʪʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʦʥʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʭʦʜʦʚ. ʉʫʱʝʩʪʚʫʶʪ 

ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ, ʥʝ ʠʤʝʶʱʠʝ ʥʠ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ. ʇʨʠ ʵʪʦʤ ʩʘʤ 
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ʦʙʲʝʢʪ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ, ʦʧʝʨʘʮʠʡ ʠ ʦʧʝʨʘʮʠʡ ʚʳʚʦʜʘ. 

ʋʩʣʦʚʠʷ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʶʪ, ʧʝʨʝʭʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʠʣʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

 ɺ ʧʨʠʤʝʨʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʙʳʪʠʝ Syllabify Word 

ʠʟʤʝʥʷʝʪ ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ ʩ çʈʘʟʙʠʪʴ ʩʣʦʚʦ ʥʘ ʩʣʦʛʠè ʥʘ çʆʪʢʨʳʪʴè ʪʦʣʴʢʦ ʚ 

ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠ ̫ ʚʚʦʜʘ ʜʣʷ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʧʝʨʝʭʦʜ ʥʝ ʩʦʩʪʦʠʪʩʷ. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʩʭʝʤʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʜʝʬʠʩʦʤ 

ʧʦʩʣʝ ʥʘʟʚʘʥʠʷ ʩʦʙʳʪʠʷ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ 

ʟʘʜʘʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʟʘʜʘʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʦʙʲʝʢʪʘ ʠʟ ʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʠ ʣʦʛʠʯʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʠ ʯʝʨʝʟ ʢʘʢʦʡ ʧʝʨʝʭʦʜ ʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ. 

ɼʝʡʩʪʚʠʝ ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʧʝʨʝʭʦʜʘ. ʋʢʘʟʳʚʘʝʪ ʦʧʝʨʘʮʠʠ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʚʥʫʪʨʠ ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ, 

ʢʘʢʦʝ ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʭʦʜʝ ʠʣʠ ʚʳʭʦʜʝ ʦʙʲʝʢʪʘ. ɺ ʥʝʤ ʦʧʠʩʳʚʘʝʪʩʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ ʚ ʩʪʨʦʢʝ ʧʝʨʝʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʝ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ 

ʚʭʦʜʝ ʚ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʪʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʩʢʨʳʪʦʝ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ. ʕʪʘ ʥʝʧʨʝʨʳʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʠʟ ʦʪʢʨʳʪʦʛʦ ʨʝʞʠʤʘ ʚ ʩʢʨʳʪʳʡ ʨʝʞʠʤ. 

ʉʦʙʳʪʠʝ ʠʣʠ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʥʫʪʨʝʥʥʝʝ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ, ʣʠʙʦ 

ʦʙʲʝʢʪ ʤʦʞʝʪ ʭʨʘʥʠʪʴ ʩʦʦʙʱʝʥʠʝ, ʦʪʧʨʘʚʣʝʥʥʦʝ ʜʨʫʛʠʤ ʦʙʲʝʢʪʦʤ. 

ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʥʝ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ 

ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʣʦʞʥʳʤʠ ʢʣʘʩʩʘʤʠ. 

ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʧʦʩʦʙʘ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʠʘʛʨʘʤʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘ ʩʯʝʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ, ʪ.ʝ. ʵʪʦ ʤʦʱʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʢʘʢ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʚʷʟʴ ʜʝʡʩʪʚʠʷ 

ʠ ʧʨʝʜʤʝʪʘ ʥʝ ʯʝʪʢʦ ʚʠʜʥʘ ʠ ʥʝ ʨʘʩʧʦʟʥʘʚʘʝʤʘ (ʨʠʩ. 3.19.).   
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ʈʠʩʫʥʦʢ 3.19. - ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ TajLINGVO 

 

ʕʪʘ ʩʩʳʣʢʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʘʣʦʯʢʦʡ ʚ ʥʘʟʚʘʥʠʠ ʦʙʲʝʢʪʘ. ɼʠʘʛʨʘʤʤʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʚʫʭ ʩʠʪʫʘʮʠʷʭ: ʧʨʠ ʘʥʘʣʠʟʝ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠ ʘʥʘʣʠʟʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʘ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʜʦʙʥʦ  ʘʣʛʦʨʠʪʤʘʤ. 

ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʨʘʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʥʝ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʘ. ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʢʘʞʜʦʛʦ ʘʣʛʦʨʠʪʤʘ ʪʘʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʢ çʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠè, çʩʠʥʪʝʟ ʨʝʯʠè, çʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜè 

ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʨʫʛʠʭ ʛʣʘʚʘʭ ʠʩʩʣʝʜʦʚʥʠʷ. 
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Ä3.5. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʜʚʫʭ ʪʠʧʘʭ UML-

ʜʠʘʛʨʘʤʤ: ʢʦʤʧʦʥʝʥʪʳ ʠ ʨʘʟʤʝʱʝʥʠ.̫ 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʝʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘʛʨʘʤʤ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʦʤʧʦʥʝʥʪʦʚ: ʨʘʙʦʯʠʡ ʬʘʡʣ, ʬʘʡʣʳ ʚʢʣʶʯʝʥʠʷ, 

ʙʠʙʣʠʦʪʝʢʘ ʧʨʦʮʝʜʫʨ ʠ ʪʝʢʩʪʦʚʳʡ ʧʘʢʝʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʞʜʳʡ ʢʣʘʩʩ ʤʦʜʝʣʝʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʝʢʩʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʦʥʠ 

ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʜʠʘʛʨʘʤʤʫ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 3.20 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO. 

 

 

ʈʠʩʫʥʦʢ 3.20. - ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO 

 



125 
 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ ʢʦʤʧʦʥʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʨʘʙʦʪʢʝ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʷʟʳʢʝ C++ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʨʝʜʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ 

MS Visual Studio .Net. ʂʘʞʜrʡ ʢʣʘʩʩ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʡ ʨʘʙʦʯʠʡ ʬʘʡʣ ʠ ʬʘʡʣ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʚʦʝʛʦ ʢʣʘʩʩʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʘʩʩ Text_Element 

ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʤʝʥʪʦʤ Text_Element. ʕʪʦ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʤ ʢʦʤʧʦʥʝʥʪʝ 

Lingustic_Corpus. ɺʤʝʩʪʝ ʵʪʠ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʤʝʨ ʠ ʟʘʛʦʣʦʚʦʢ 

ʢʣʘʩʩʘ TajLINGVO. ʂʦʤʧʦʥʝʥʪʳ ʥʘʟʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʧʠʩʘʥʥʦʡ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʣʘʩʩʘ TajLINGVO. ʉʢʨʳʪʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʙʦʯʝʤʫ ʬʘʡʣʫ, ʥʘʧʠʩʘʥʥʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʷʟʳʢʝ C++. ʂʦʤʧʦʥʝʥʪ 

TajLINGVO ʩʯʠʪʘʷʩʴ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʜʝʡʩʪʚʠʡ,  ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʦʝʜʠʥʝʥʳ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʴ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ Text_Element ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʘ Lingustic_Corpus. 

ɼʘʥʥʘʷ ʩʚʷʟʴ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪ ʪʝʢʩʪʦʚʦʛʦ 

ʢʦʨʧʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʢʣʘʩʩʦʚ ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ TajLINGVO ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ: TajSPELL, Tajik Text-to-Speech, MultiGanj ʠ Tarjumon.  ʇʝʨʚʳʡ 

ʢʦʤʧʦʥʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ, 

ʚʚʝʜʝʥʥʦʛʦ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɺʪʦʨʦʡ ʬʘʡʣ ï ʢʦʤʧʦʥʝʥʪ ʩʠʥʪʝʟʘ ʨʝʯʠ. ʊʨʝʪʠʡ 

ʢʦʤʧʦʥʝʥʪ MultiGanj ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʪʝʟʘʫʨʫʩʘ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʏʝʪʚʝʨʪʳʡ ʵʣʝʤʝʥʪ Tarjumon ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 

ʜʨʫʛʦʡ ʷʟʳʢ, ʥʘʧʨʠʤʝʨ, ʨʫʩʩʢʠʡ ʠʣʠ ʘʥʛʣʠʡʩʢʠʡ. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʨʚʝʨʘ 

TajSpell ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.21. 
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ʈʠʩʫʥʦʢ 3.21. - ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʨʚʝʨʘ TajSpell 

 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʣʷ ʪʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʟʜʘʥʠʷ. ʆʪʩʶʜʘ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʢʘʢʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʟʜʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ. ʅʘ ʨʠʩʫʥʢʝ 3.21 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʩ ʨʘʙʦʯʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʝʢʦʪʦʨʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʩʧʦʣʥʷʝʤʳʭ 

ʬʘʡʣʦʚ. ʂʘʞʜʘʷ ʜʝʪʘʣʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʘʙʦʨʘ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ 

ʦʙʱʝʤ, ʥʘʙʦʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ï ʵʪʦ ʥʘʙʦʨ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʭʦʜʠʪ ʚ ʬʫʥʢʮʠʶ 

ʜʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ. ʕʪʦ ʭʦʨʦʰʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʠʥʪʝʛʨʘʮʠʶ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʉʭʝʤʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʧʨʦʮʝʩʩʦʨ, ʧʨʦʩʪʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʙʣʦʢ ʠʣʠ ʩʘʤ ʭʦʩʪ-ʩʝʨʚʝʨ. 
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ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʕʪʦ ʭʦʨʦʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʠʥʪʝʛʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʉʭʝʤʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʫʟʣʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʧʨʦʮʝʩʩʦʨ, ʧʨʦʩʪʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʙʣʦʢ ʠʣʠ ʭʦʩʪ-ʩʝʨʚʝʨ. ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʠʤʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʚʧrʦʣʥʷʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʨʝʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ ʩʝʨʚʝʨʝ ʠʣʠ ʫʟʣʝ. 

ʉʭʝʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3.22. 

 

 

ʈʠʩʫʥʦʢ 3.22. - ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ TajLINGVO 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʝʘʣʴʥʳʭ ʯʘʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʨʘʙʦʪʘʝʪ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʳʭ 

ʚʝʙ-ʩʘʡʪʘʭ. ɺ ʩʝʪʷʭ ʠʥʪʝʨʥʝʪ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʝʨʚʝʨʝ TajLINGVO. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʝʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʝʨʚʝʨʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 
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ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ MySQL. ʅʘʢʦʥʝʮ, ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʪʘʢʠʤ ʢʘʢ ʜʠʥʘʤʠʢ, ʤʠʢʨʦʬʦʥ ʠ ʧʨʠʥʪʝʨ, 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʩʥʦʚʥʦʤʫ ʩʝʨʚʝʨʫ TajLINGVO. ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʚʩʝʤ 

ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢ ʢʘʢ ʦʥʘ  ʦʪʦʙʨʘʞʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʯʘʩʪʝʡ. 

 

ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʡ ʛʣʘʚʝ  

 

ʀʟʫʯʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML ʠ CASE-ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ MS Visual Studio .Net, 

IBM Rational Rose, Enterprise Architect. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʩʪʨʫʢʪʫʨʳ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʈʝʰʝʥʘ ʟʘʜʘʯʘ 

ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʦʧʝʨʝʞʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ ʧʦʷʚʣʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ. ʌʘʢʪʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʩ ʮʝʣʴʶ ʦʙʦʙʱʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʫʟʣʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʘʥ UML-ʧʨʦʝʢʪ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʪʨʫʢʪʫʨʳ ʠ ʬʠʟʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 
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ɻʃɸɺɸ 4. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ, ʈɸɿʈɸɹʆʊʂɸ ʀ ɺʅɽɼʈɽʅʀɽ 

ɸɺʊʆʄɸʊʀʏɽʉʂʆʁ ʇʈʆɺɽʈʂʀ ʇʈɸɺʆʇʀʉɸʅʀʗ  

ʊɸɼɾʀʂʉʂʆɻʆ ʗɿʓʂɸ 

 

Ä4.1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ 

 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪʘ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʬʦʨʤʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʪʘʢʠʝ ʢʘʢ windows-ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʥʦ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʝ. ɺ ʜʘʥʥʦʤ 

ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʷʟʳʢʘ, ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʝʢʪʘ ʥʘ ʙʘʟʝ CASE-ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ. 

ʀʟʫʯʝʥʠʝ ʦʜʥʦʛʦ ʷʟʳʢʘ ʦʙʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʨʫʛʦʛʦ ʷʟʳʢʘ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʜʘʣʦ ʦʩʥʦʚʫ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʦʧʨʦʩʳ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ 

ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʚʦʜʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʧʦʠʩʢʘ ʪʘʢʠʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʢʘʢ ʢʣʶʯʝʚʳʝ 

ʩʣʦʚʘ ʚ ʙʦʣʴʰʠʭ ʪʝʢʩʪʘʭ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ. ʉʣʦʚʘʨʥʳʡ 

ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʚ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʝʤʘʥʪʠʢʠ ʠ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ, ʯʪʦ ʨʝʰʘʝʪ ʦʜʥʫ ʠʟ 

ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʠ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʦʙʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʫʯʠʪʳʚʘʝʪʩʷ 
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ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʝʛʦ ʪʝʢʩʪʘ, 

ʩʦʨʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʘ, ʛʨʫʧʧʠʨʦʚʢʘ ʝʛʦ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʠʤʚʦʣʘʤ ʠ ʦʙʨʘʙʦʪʢʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʩ ʥʘʟʚʘʥʠʝʤ çʘʢʪʠʚʥʳʡ 

ʪʠʧè. ʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʥʫʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʚʦʜʯʠʢʘʤ, ʥʦ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʞʝʣʘʶʱʠʤ ʚʳʫʯʠʪʴ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʜʦʩʪʫʧʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʢʘʢ ʙʝʩʧʣʘʪʥʳʭ, ʪʘʢ ʠ ʧʣʘʪʥʳʭ. ʊʘʢʠʝ 

ʢʘʢ: ABBYY Lingvo, Multitran, PROMT, Cambridge Dictionary, Merriam-Webster, 

Longman Dictionary, Translate Google, Macmillan Dictionary, Dictionary.com, Oxford 

Dictionary, Oxford Learnerôs Dictionaries, Linguee, Dict.com, Gramota.ru, 

dic.academic.ru, ruscorpora.ru, Reverso, BRKS.info, Zhonga.ru. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʠ ʵʪʘʧʳ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʠ. 

ɺʠʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʧʦ ʬʫʥʢʮʠʷʤ ʜʝʣʷʪʩʷ ʥʘ 

ʜʚʘ ʪʠʧʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʭ ʯʘʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1. 

ʇʝʨʚʳʡ ʪʠʧ ʩʣʦʚʘʨʝʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʦʙʱʝʥʠʷ, ʪʦ ʝʩʪʴ ʦʥʠ ʩʦʟʜʘʶʪʩʷ ʠʟ 

ʥʘʙʦʨʘ ʩʣʦʚ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ ʩ ʦʙʲʷʩʥʝʥʠʝʤ, ʦʧʠʩʘʥʠʝʤ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʘʞʜʦʛʦ ʩʣʦʚʘ, ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ 

ʠʣʠ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʜʪʠʧʘ ʦʙʱʠʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʦʚʘʨʝʡ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʮʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʣʦʚʘʨʷ. ʂʘʞʜʳʡ ʪʠʧ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʪʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʧʝʨʝʚʦʜ, ʩʪʨʫʢʪʫʨʫ, ʪʠʧ 

ʠ ɻ ʪʠʤʦʣʦʛʠʶ ʢʘʞʜʦʛʦ ʩʣʦʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʚʫʷʟʳʯʥʳʝ ʠʣʠ 

ʤʥʦʛʦʷʟʳʯʥʳʝ ʩʣʦʚʘʨʠ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʜʘ ʚ 
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ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʣʦʚʘʨʠ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʬʨʘʟʝʦʣʦʛʠʠ ʠʣʠ ʯʘʩʪʝʡ ʨʝʯʠ ʷʟʳʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʣʦʚʘ. 

 

 

ʈʠʩʫʥʦʢ 4.1. - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ 

 

ɺʪʦʨʦʡ ʪʠʧ ï ʩʦʟʜʘʥʠʝ ʩʧʠʩʢʘ ʩʣʦʚ ʚʥʫʪʨʠ ʷʟʳʢʘ ʦʙʱʝʥʠʷ ʩ ʧʦʷʩʥʝʥʠʝʤ, 

ʢʦʥʢʨʝʪʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʠʩʪʦʨʠʝʡ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʩʬʝʨʦʡ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʚʠʜʝ ̫ ʟʳʢʦʚʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ 

ʩʦʟʜʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ ʠʣʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚʘʨʷ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʦʜʭʦʜʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʦʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʫʶ ʠʣʠ ʜʝʩʢʪʦʧʥʫʶ ʚʝʨʩʠʶ. ʂʘʞʜʘʷ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʤʝʝʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚ ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʵʪʘʧʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 
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ʯʘʩʪʝʡ: ʧʦʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʣʦʛʠʯʝʩʢʘ ̫ ʩʪʨʫʢʪʫʨʘ. CASE-

ʩʨʝʜʩʪʚʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʚʝʜʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʠʘʛʨʘʤʤʘʤ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ.    

ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʦʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʠʪʫʘʮʠʠ, ʪ.ʝ. ʚʠʜʳ ʠʟ ʫʢʘʟʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ. ʇʨʘʢʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠ ̫ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʴ ̫ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 4.2. 

 

 

ʈʠʩʫʥʦʢ 4.2. - ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ 

 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

- ʚʳʙʦʨ ʷʟʳʢʘ ʩʣʦʚʘʨʷ; 
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- ʧʦʠʩʢ ʩʣʦʚʘ; 

- ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʞʘʪʴ ʥʘ ʥʝʧʦʥʷʪʥʦʝ ʩʣʦʚʦ ʚ ʜʝʬʠʥʠʮʠʠ ʩʣʦʚʘ; 

- ʜʦʙʘʚʣʝʥʠʝ ʩʣʦʚʘ ʚ ʩʚʦʡ ʣʶʙʠʤʳʡ ʩʣʦʚʘʨʴ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ çʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴè. ɼʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ 

ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʦʧʠʩʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʨʦʝʢʪʘ ʧʝʨʝʜ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʩʪʘʚʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʄʠʥʠʤʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ 

ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ: 

- ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ; 

- ʧʨʝʜʲʷʚʣʝʥʠʝ ʠʤʝʥʠ ʫʯʘʩʪʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʯʠ; 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʪʦʨʠʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʣʦʚʘ; 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʣʦʚʘ; 

- ʪʝʟʘʫʨʫʩ (ʩʠʥʦʥʠʤʳ, ʘʥʪʦʥʠʤʳ); 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʨʘʩʣʝʚʳ/ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʭ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ; 

- ʧʨʠʤʝʨʳ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚ ʚʦ ʬʨʘʟʘʭ ʠ ʧʨʝʜʣʦʞʝʥʠʷʭ; 

- ʘʫʜʠʦ ʠ ʚʠʜʝʦʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚʘ; 

- ʜʦʩʪʫʧ ʢ ʢʘʨʪʠʥʢʝ ʠʣʠ ʬʦʪʦ ʚ ʚʠʜʝ ʩʣʦʚʝʩʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʝʚʦʜʘ ʩʣʦʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚ; 

- ʦʙʲʷʩʥʝʥʠʝ ʩʣʦʚʘ ʧʨʠʤʝʨʘʤʠ ʠʟ ʩʪʘʪʝʡ, ʢʥʠʛ ʠ ʪ.ʧ.; 

- ʧʨʠʤʝʨʳ ʨʘʟʥʳʭ ʬʦʨʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʣʦʚʘ. 

 ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʧʦʥʷʪʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʚʦʟʤʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʅʘ ʨʠʩʫʥʢʝ 

4.3. ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʨʦʝʢʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ, ʢʦʪʦʨʘʷ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 4.3. - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ 

 

ʆʙʨʘʙʦʪʢʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ï ʵʪʦ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʡ 

ʠʣʠ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʤʝʶʱʠʝ ʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʳʨʘʞʘʶʱʠʝ ʦʜʥʫ ʩʣʦʞʥʫʶ ʪʝʤʫ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

- ʩʦʙʨʘʪʴ ʜʘʥʥʳʝ; 

- ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʝʜʤʝʪʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘ; 

- ʦʧʨʝʜʝʣʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ; 

- ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ; 

- ʦʙʨʘʙʦʪʘʪʴ ʪʘʙʣʠʮʳ; 

- ʦʧʨʝʜʝʣʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʣʷʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʈʝʣʷʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ï ʵʪʦ ʩʧʦʩʦʙ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʪʘʙʣʠʮʳ ʠ ʚʦʟʤʦʞʥʳʝ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ. ʊʦ ʝʩʪʴ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘ ï 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮʳ, ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ. 
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ʇʨʘʚʠʣʦ. ʆʪʥʦʰʝʥʠʝ R ʚʳʨʘʞʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʦʙʣʘʩʪʝʡ D1, D2, ..., 

Dn ʠ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʝʩʷʪʠʢʨʘʪʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʪʠʭ 

ʦʙʣʘʩʪʝʡ, ʪ.ʝ. R Ṗ D1 Ĭ D2 Ĭ ... Ĭ Dn. 

ʇʫʩʪʴ ʜʣʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʦʤʝʥʳ: D1 ï ʥʘʙʦʨ ʩʣʦʚ, D2 ï ʥʘʙʦʨ ʬʨʘʟ, D3 ï ʥʘʙʦʨ ʧʨʝʜʣʦʞʝʥʠʡ, D6 ï ʥʘʙʦʨ 

ʯʘʩʪʝʡ ʨʝʯʠ, D5 ïʥʘʙʦʨ ʩʬʝʨ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚ, D4 ï ʧʝʨʝʚʦʜ ʩʣʦʚʘ ʥʘ ʜʨʫʛʦʡ 

ʷʟʳʢ. 

ʆʪʥʦʰʝʥʠʝ R1 - ʜʣʷ ʩʣʦʚ ʠ ʦʙʣʘʩʪʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ 

R1 Ṗ D1 Ĭ D4. 

ʆʪʥʦʰʝʥʠʝ R2 ï ʜʣʷ ʩʣʦʚ, ʢʘʢʦʡ ʯʘʩʪʠ ʨʝʯʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦʚʦ, 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʩʣʦʚ ʠ ʧʝʨʝʚʦʜʘ ʩʣʦʚʘ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ R2 Ṗ D1 Ĭ D4 Ĭ D2 Ĭ D6. 

ɺʳʙʦʨ ʜʘʥʥʳʭ ʠʟ ʦʪʥʦʰʝʥʠʷ R ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʨʦʢ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ P. ʊʦ ʝʩʪʴ ʦʧʝʨʘʮʠʷ ʦʪʙʦʨʘ ï ʵʪʘ ʝʜʠʥʘʷ ʦʧʝʨʘʮʠʷ, ʦʥʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʣʦʛʠʯʝʩʢʦʤʫ ʫʩʣʦʚʠʶ ʈ. 

Ὑ ʎ̑ Ὑ  ὈὥὸὥὄὥίὩ 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʙʦʨʘ ʧʝʨʝʚʦʜʘ ʩʣʦʚʘ ç ʟʘʨʜʦʣʫ è ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 

ʨʫʩʩʢʠʡ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ LUGAT ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʨʝʣʷʮʠʦʥʥʦʝ 

ʜʝʡʩʪʚʠʝ: 

ʎ̒ ́̍ͼ̓̓̏ ̉̋̑̔ ̒ ͼʎ̋ ́̌̉̍́̈́ ̑̅̏̌̔ ὒὟὋὃὝ 

 

 ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʬʝʨʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʛʨʫʧʧʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʘʚʪʦʨʘ ʧʨʦʛʨʘʤʤʳ: ʩʣʦʚʦ, ʩʧʦʩʦʙ 

ʧʨʦʠʟʥʝʩʝʥʠʷ (ʪʨʘʥʩʢʨʠʧʪ), ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʜʘ, ̫ ʟʳʢ, ʠʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ, ʩʬʝʨʘ 

ʫʧʦʪʨʝʙʣʝʥʠʷ, ʯʘʩʪʴ ʨʝʯʠ, ʛʦʣʦʩʦʚʦʡ ʬʘʡʣ ʩ ʧʨʦʠʟʥʦʰʝʥʠʝʤ, ʢʘʨʪʠʥʢʘ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʚʠʜʝʦʬʘʡʣ ʩ ʧʨʦʠʟʥʦʰʝʥʠʝʤ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʩʣʦʚʘ, ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ. ʅʘ ʨʠʩʫʥʢʝ 4.4. ʧʦʢʘʟʘʥʘ 

ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʨʝʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 4.4. - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ 

 

ʀʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʚʳʙʦʨʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʠʣʠ 

ʩʦʩʪʦʷʥʠʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʂʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ 

ʜʘʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʦʛʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. ʗʟʳʢ ʟʘʧʨʦʩʦʚ SQL 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʦʙʨʘʙʦʪʢʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ [40]. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʙʦʨʘ ʧʝʨʝʚʦʜʘ ʩʣʦʚʘ çʟʘʨʜʦʣʫè ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 

ʨʫʩʩʢʠʡ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ LUGAT ʬʦʨʤʠʨʫʝʪʩʷ SQL-ʟʘʧʨʦʩ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

(ʩʤ. SELECT lugat.*  

FROM lugat.tbl_kalima, lugat.tbl_zabon_lugat  

WHERE lugat.tbl_kalima.rt_zabon = lugat.tbl_zabon_lugat.rt_zabon AND 

               lugat.tbl_zabon_lugat. zabon_lugat = ñʪʦֹוʠʢ-ʨʫʩ ò AND 

               lugat.tbl_kalima = ñʟʘʨʜʦʣʫò 
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ʈʘʟʨʘʙʦʪʢʘ ʫʩʣʦʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʚʥʝʰʥʠʡ ʚʠʜ ʠ 

ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʵʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʫʩʣʦʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣ.̫ ɻʣʘʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʵʪʦ ʫʜʦʙʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ. ɺʥʝʰʥʠʡ ʚʠʜ ʨʘʙʦʯʝʡ ʩʨʝʜʳ 

ʥʝʧʨʝʤʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʘʠʤʥʦ ʩʦʚʤʝʩʪʠʤʳʭ ʮʚʝʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ [22; 32]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦʯʫʶ ʩʨʝʜʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʥʘʩʪʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 4.5.) ʠ  ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 

4.6.). 

 

 

ʈʠʩʫʥʦʢ 4.5. - ʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʩʣʦʚʘʨʷ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʛʨʘʤʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ 

ʚ ʠʥʪʝʨʥʝʪʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ: 
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- ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ; 

- ʙʘʟʘ ʜʘʥʥʳʭ ʭʨʘʥʠʪʩʷ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ; 

- ʨʘʙʦʪʘʝʪ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ. 

ʅʝʜʦʩʪʘʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ: 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʨʦʛʨʘʤʤʳ; 

-ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʢʘʯʠʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʝ ʟʘʥʦʚʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʛʦ 

ʪʠʧʘ ʧʨʦʛʨʘʤʤʳ;  

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʜʣʝʥʠʷ ʝʛʦ ʨʘʙʦʪʳ; 

- ʧʦʷʚʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʣʦʚʘʨʷʤʠ ʪʠʧʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 4.6 ʧʦʢʘʟʘʥ ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʚ 

ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 4.6 - ʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʧʝʨʝʜ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤʠ, ʟʘʢʣʶʯʘʶʪʩʷ 

ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤ rɻ ʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʚʝʙ-

ʩʝʨʚʝʨʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ; 
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- ʩʦʭʨʘʥʥʦʩʪʴ ʥʘ ʩʝʨʚʝʨʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦ ʩʝʪʠ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩʣʦʚʘʨʷ; 

- ʧʦʣʴʟʦʚʘʪʝʣ ɹʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʥʘ ʣʶʙʦʤ ʪʠʧʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʦʙʷʟʘʪʝʣʥʳʡ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʙʝʟ ʩʝʪʠ; 

- ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʥʘ ʩʝʨʚʝʨʝ. 

ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʣʘ ʫʨʦʚʥʷ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ï ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʩʭʦʜʷ ʠʟ ʥʳʥʝʰʥʝʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʜʫʩʪʨʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ ʙʦʣʝʝ ʫʩʧʝʰʥʳʤ. ʀʪʘʢ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦ ʣʫʯʰʠʭ 

ʩʧʦʩʦʙʘʭ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ, ʤʳ ʜʦʣʞʥʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʙʨʘʪʠʪʴ  ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ. 

 

Ä4.2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

 

ʊʝʟʘʫʨʫʩ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʷʟʳʢʘ ï ʭʨʘʥʠʣʠʱʝ), ʢʘʢ ʦʙʱʝʝ ʧʦʥʷʪʠʝ ï 

ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ, ʪʦʯʥʝʝ, ʵʪʦ ʩʣʦʚʘʨʴ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʩʫʨʩ ʠʣʠ 

ʩʙʦʨʥʠʢ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ ʦʩʦʙʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʮʝʣ̫ʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʝʢʩʠʯʝʩʢʦʡ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʚʷʟʠ. ɺ ̫ʟʳʢʦʟʥʘʥʠʠ ʧʦʜ 

ʪʝʟʘʫʨʫʩʦʤ ʧʦʥʠʤʘʶʪ ʩʣʦʚʘʨʴ ʦʩʦʙʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʷʚʣʷʶʪʩʷ ʩʤʳʩʣʦʚʳʝ 

ʦʪʥʦʰʝʥʠʷ (ʩʠʥʦʥʠʤʳ, ʘʥʪʦʥʠʤʳ, ʧʘʨʦʥʠʤʳ, ʛʠʧʦʥʠʤʳ, ʛʠʧʝʨʦʥʠʤʳ ʠ ʪ.ʜ.) ʤʝʞʜʫ 

ʣʝʢʩʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ. ʊʝʟʘʫʨʫʩ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʩʣʦʚʘʨʷ ʪʝʟʘʫʨʫʩ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ 

ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʦʥʷʪʠʡ, ʥʦ ʠ ʧʫʪʝʤ ʩʦʦʪʥʝʩʝʥʠʷ ʩʣʦʚʘ ʩ 

ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠʣʠ ʠʭ ʛʨʫʧʧʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʝʟʘʫʨʫʩ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʩʤʳʩʣʦʚʦʡ ʙʘʟʳ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʘ ʠ ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ ʪʝʟʘʫʨʫʩ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ. ʍʦʪʷ ʩʪʘʥʜʘʨʪ ʪʝʟʘʫʨʫʩʘ ʙʳʣ ʧʨʠʥʷʪ ʚ 2001 ʛʦʜʫ (ɻʆʉʊ 7.25-

2001), ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ, ʜʦ 2016 ʛʦʜʘ 

ʦʯʝʥʴ ʤʘʣʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʟʜʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʣʦʚʘʨʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʝʟʘʫʨʫʩʘ. 

ʉʪʨʫʢʪʫʨʘ ʪʝʟʘʫʨʫʩʘ Microsoft Word. ɺ ʦʬʠʩʥʦʡ ʧʨʦʛʨʘʤʤʝ Microsoft Word 

ʪʝʟʘʫʨʫʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ. ʊʝʟʘʫʨʫʩ 

Microsoft Word, ʢʘʢ ʠ ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʪʝʟʘʫʨʫʩ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʚʘʨʴ, ʚ 

ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʣʝʢʩʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʩʣʦʚʘ, ʧʦʥʷʪʠʷ ʠʣʠ 

ʛʨʫʧʧʳ ʧʦʥʷʪʠʡ. ɺ ʵʪʫ ʧʨʦʛʨʘʤʤʫ ʫʞʝ ʜʦʙʘʚʣʝʥ ʪʝʟʘʫʨʫʩ ʜʣʷ ʷʟʳʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʦʙʱʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ (ʨʫʩʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ ʠ 

ʪ.ʜ.). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʚ ʦʬʠʩʥʫʶ ʧʨʦʛʨʘʤʤʫ ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, 

ʩʣʝʜʫʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʩʣʦʚʘʨʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʣʷ ʢʘʞʜʦʡ ʣʝʢʩʠʯʝʩʢʦʡ 

ʝʜʠʥʠʮʳ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: pos - ʯʘʩʪʴ ʨʝʯʠ; idiom ï ʫʩʪʦʡʯʠʚʦʝ 

ʩʦʯʝʪʘʥʠʝ; antonyms ï ʘʥʪʦʥʠʤ; relatedword - ʩʚʷʟʘʥʥʦʝ ʩʣʦʚʦ; relatedinfo ï 

ʢʦʤʤʝʥʪʘʨʠʡ ʦʪʥʦʰʝʥʠʡ; synonym ï ʩʠʥʦʥʠʤ, hyponym ï ʛʠʧʦʥʠʤ; hypernym - 

ʛʠʧʝʨʦʥʠʤ; slang ï ʦʪʨʘʩʣʝʚʦʝ ʩʣʦʚʦ (ʩʣʝʥʛ); colloquial ï ʜʠʘʣʝʢʪʥʦʝ ʩʣʦʚʦ; archaic 

ï ʫʩʪʘʨʝʚʰʝʝ ʩʣʦʚʦ (ʘʨʭʘʠʟʤ); offensive ï ʦʩʢʦʨʙʠʪʝʣʴʥʦʝ ʩʣʦʚʦ; alternate ï 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʩʣʦʚʦ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʛʦ ʩʣʦʚʘʨʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ, ʯʘʩʪʴ ʪʝʟʘʫʨʫʩʘ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʣʦʚʘʨʠ. 
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ʊʝʟʘʫʨʫʩ WordNet ï ʵʪʦ ʵʣʝʢʪʨʦʥʥʳʡ/ʩʝʪʝʚʦʡ (ʛʨʘʬʦʚʘʷ ʩʪʨʫʢʪʫʨʘ) 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʪʝʟʘʫʨʫʩ. ʉʣʦʚʘʨʴ ʩʦʩʪʦʠʪ ʠʟ 4 ʩʝʪʦʢ (ʜʣʷ 4 ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ʨʝʯʠ: 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ, ʛʣʘʛʦʣʘ, ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ ʠ ʥʘʨʝʯʠʷ). ʆʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ 

ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʚ WordNet ʷʚʣʷʝʪʩʷ ʥʝ ʩʣʦʚʦ, ʘ ʩʠʥʩʝʪ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ 

ʩʣʦʚʘ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʘʤ ʷʚʣʷʝʪʩʷ ʫʟʣʦʤ ʩʝʪʠ. 

 ʂʘʞʜʳʡ ʩʠʥʩʝʪ ʜʦʧʦʣʥʝʥ ʧʦʷʩʥʝʥʠʝʤ ʠ ʧʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚʘ ʚ 

ʢʦʥʪʝʢʩʪʝ. ʉʣʦʚʦ ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʠʥʩʝʪʘʭ ʩʦ 

ʩʤʝʥʦʡ ʯʘʩʪʠ ʨʝʯʠ. 

ʂʘʞʜʳʡ ʩʠʥʩʝʪ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʠʥʦʥʠʤʦʚ, ʩʠʥʦʥʠʤʠʯʝʩʢʠʭ ʦʙʦʨʦʪʦʚ ʠʣʠ 

ʩʠʤʚʦʣʦʚ, ʦʙʲʷʩʥʷʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤ ʠ ʜʨʫʛʠʤ ʩʠʥʩʝʪʦʤ. ʉʣʦʚʘ, ʠʤʝʶʱʠʝ 

ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ, ʚʭʦʜʷʪ ʚ ʨʘʟʥʳʝ ʩʠʥʩʝʪʳ ʠ ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʨʘʟʥʳʤ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʤ ʠ ʣʝʢʩʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ. 

ʉʠʥʩʝʪʳ ʚ WordNet ʩʚʷʟʘʥʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ: 

- ʛʠʧʝʨʦʥʠʤ (ʬʨʫʢʪ Ÿ ʷʙʣʦʢʦ); 

- ʛʠʧʦʥʠʤ (ʟʝʤʣʷ Ÿ ʧʣʘʥʝʪʘ); 

- ʯʣʝʥʩʪʚʦ (ʬʘʢʫʣʴʪʝʪ Ÿ ʧʨʦʬʝʩʩʦʨ); 

- ʯʣʝʥ (ʧʨʦʬʝʩʩʦʨ Ÿ ʬʘʢʫʣʴʪʝʪ); 

- ʤʝʨʦʥʠʤ: (ʜʝʨʝʚʦ Ÿ ʚʝʪʢʘ); 

- ʩʣʦʚʦ ʘʥʪʦʥʠʤ (ʙʝʣʦʝ Ÿ ʯʝʨʥʦʝ). 

 

ʊʝʟʘʫʨʫʩ ï ʵʪʦ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʣʠʯʥʳʭ 

ʩʚʷʟʷʭ (ʦʪʥʦʰʝʥʠʷʭ) ʤʝʞʜʫ ʩʣʦʚʘʤʠ (ʩʣʦʚʘʨʥʳʤʠ ʩʪʘʪʴʷʤʠ) ʠ ʬʨʘʟʘʤʠ 

(ʠʜʠʦʤʘʪʠʯʝʩʢʠʤʠ ʩʪʘʪʴʷʤʠ). 

ʇʦʥʷʪʥʦ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʤʝʞʢʫʣʴʪʫʨʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʣʦʚʘʨʥʳʡ ʙʘʨʴʝʨ, ʣʠʥʛʚʠʩʪʳ ʩʦʩʪʘʚʠʣʠ 

ʤʥʦʞʝʩʪʚʦ ʩʣʦʚʘʨʝʡ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʦʜʝʨʞʘʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʝʨʝʚʦʜʘ ʠ ʧʦʥʠʤʘʥʠʷ ʪʝʢʩʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʷʟʳʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʚʦʠ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʝʯʘʪʥʳʝ ʩʣʦʚʘʨʠ 

ʠʤʝʶʪ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʯʝʤ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ 
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ʩʣʦʚʘʨʝ, ʪʝʤ ʮʝʥʥʝʝ ʪʝʟʘʫʨʫʩ, ʪʝʤ ʙʦʛʘʯʝ ʥʘʫʯʥʳʡ ʘʧʧʘʨʘʪ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤ 

ʪʨʫʜʥʝʝ ʧʦʣʴʟʦʚʘʪʴʩʷ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʪʝʟʘʫʨʫʩ ʜʣʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʛʦʪʦʚʠʪʩʷ ʚʧʝʨʚʳʝ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʝʩʢʨʠʧʪʦʨʦʚ 

ʩʣʝʜʫʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʝʟʘʫʨʫʩ ʧʦʜʭʦʜʠʣ ʢʘʢ ʜʣʷ ʦʬʠʩʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Microsoft Word, ʪʘʢ ʠ ʜʣʷ WordNet. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʣʦʚʘʨʝʡ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 4.1. 

 

ʊʘʙʣʠʮʘ 4.1. - ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ 

ˉ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ ʇʨʠʤʝʥʝʥʠʝ 

1 ʏʘʩʪʴ ʨʝʯʠ ʉʫʱʝʩʪʚʠʪʝʣʴʥʦʝ, 

ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ 

MS Word Thesaurus 

2 ʀʜʠʦʤʘ ʈ ʡʠ ʩʫʨʭ ʊʝʟʘʫʨʫʩ MS Word 

3 ɸʥʪʦʥʠʤ ʉʘʬʝʜ-ʩʠʸ״ ʊʝʟʘʫʨʫʩ MS Word 

4 ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ (ʦʙʦʨʦʪ) ɼʫʭʪʘʨʠ ʟʝʙʦ ʊʝʟʘʫʨʫʩ MS Word 

5 ʂʦʤʤʝʥʪʘʨʠʡ ʩʚʷʟʠ ɼʫʭʪʘʨʝ, ʢʠ ʩʠʨʘʪʠ 

ʟʝʙʦ ʜʦʨʘʜ 

ʊʝʟʘʫʨʫʩ MS Word 

6 ʉʠʥʦʥʠʤ ʆʬʪʦʙ, ʰʘʤʩ, 

ʭʫʨʰʝʜ 

ʊʝʟʘʫʨʫʩ MS Word 

7 ɻʠʧʦʥʠʤ ɿʘʤʠʥ ʩʘʡʸʨʘ ʊʝʟʘʫʨʫʩ MS Word ʠ 

WordNet 

8 ɻʠʧʝʨʦʥʠʤ ʄʝʚʘ-ʩʝʙ ʊʝʟʘʫʨʫʩ MS Word ʠ 

WordNet 

9 ʊʝʨʤʠʥ ɸʣʛʦʨʠʪʤ ʊʝʟʘʫʨʫʩ MS Word 

10 ɼʠʘʣʝʢʪʠʟʤ ʐʘʨʠʢ ʊʝʟʘʫʨʫʩ MS Word 

11 ɸʨʭʘʠʟʤ ʄʠʨʰʘʙ ʊʝʟʘʫʨʫʩ MS Word 

12 ʋʥʠʯʠʞʠʪʝʣʴʥʦʝ ʩʣʦʚʦ ɸʙʣʘ״ ʊʝʟʘʫʨʫʩ MS Word 

13 ɸʣɹ ʪʝʨʥʘʪʠʚʥʳʝ ʩʣʦʚʘ ɹ ʡʠ ʣʘʪʠʬ, ʙ ʡʠ 

ʭʫ h

ʊʝʟʘʫʨʫʩ MS Word 

14 ʏʣʝʥʩʪʚʦ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ) 

ʬʘʢʫʣʪɹʝʪ Ÿ 

ʧʨʦʬʝʩʩʦʨ 

WordNet 

15 ʏʣʝʥʩʪʚʦ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ) 

ʧʨʦʬʝʩʩʦʨ Ÿ 

ʬʘʢʫʣʪʝʪ 

WordNet 

16 ʄʝʨʦʥʠʤ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ 

ʦʪʥʦʰʝʥʠʝ) 

ʜʘʨʘʭʪ Ÿ ʰʦʭʘ WordNet 

17 ʉʤʳʩʣ ɸʙʘʨʤʘʨʜ-ʤʘʨʜʠ 

ʬʘʚץʫʣʦʜʘ ʙʫʟʫʨʛ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ  

18 ʇʝʨʝʚʦʜ ʂʠʪʦʙ-ʢʥʠʛʘ, book ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ  
19 ʇʦʩʪʬʠʢʩ ʂʦʨʛʘʨ-״ʦ,ʦʥ ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ  
20 ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʄʘʰʠʥʘ ï ʘʥʛʣʠʩ ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ  
21 ʊʨʘʥʩʢʨʠʧʮʠ ̫ ʄʘʰʠʥʘ-mashina ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ  
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ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʉʦʟʜʘʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ MultiGANJ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ 

ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʙʦʣʝʝ ʯʝʤ ʠʟ 150000 ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ.  

ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ, ʢʦʪʦʨʳʡ ʙʳ ʠʤʝʣ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚʘʨʥʳʭ 

ʝʜʠʥʠʮ ʜʣʷ ʧʨʠʝʤʘ ʠ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʣ 

ʫʜʦʙʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʣʦʚʘʨʴ MultiGANJ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʦʣʴʰʦʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʤʥʦʛʦʷʟʳʯʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʪʝʟʘʫʨʫʩ. 

ɺʘʨʠʘʥʪʳ ʪʝʟʘʫʨʫʩʘ ʠ ʩʣʦʚʘʨʷ. ʊʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩʦʟʜʘʚʘʣʩʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʣʦʚʘʨʝʡ, ʩʪʘʪʝʡ 

ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ ʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʦʙʱʝʥʠʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ 

ʪʘʜʞʠʢʩʢʦʤʫ ʷʟʳʢʫ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʪʝʟʘʫʨʫʩ ʠ ʩʣʦʚʘʨʴ MultiGANJ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʚʦʜʘ 

ʩʣʦʚ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʠ ʥʘʦʙʦʨʦʪ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʪʘʢʞʝ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ. 

ɺ ʪʝʟʘʫʨʫʩʝ 65 000 ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ, 70 000 ʨʫʩʩʢʠʭ ʩʣʦʚ ʠ 35 000 ʘʥʛʣʠʡʩʢʠʭ 

ʩʣʦʚ ʜʣʷ ʧʝʨʝʚʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 3500 ʩʠʥʦʥʠʤʦʚ, 1600 ʘʥʪʦʥʠʤʦʚ 

ʠ 780 ʦʤʦʥʠʤʦʚ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ. 

ʆʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʛʨʘʬʠʢʝ ʠ ʠʤʝʶʱʠʡ ʝʜʠʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ, ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʘʙʦʪʘʝʪ ʘʚʪʦʥʦʤʥʦ. ʊʝʟʘʫʨʫʩ ʠʤʝʝʪ ʨʷʜ 

ʤʦʱʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ çʇʦʠʩʢ ʧʦ ʰʘʙʣʦʥʫè, çʉʢʘʥʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʳʭ 

ʩʣʦʚè, çʅʝʯʝʪʢʠʡ ʟʘʧʨʦʩè. 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʚʦʜ 

ʜʘʞʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʩʘʤʳʤ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʜʞʠʢʩʢʠʭ ʩʠʤʚʦʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʨʠʬʪʳ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ Unicode (ʨʠʩ. 4.7). 
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ʈʠʩʫʥʦʢ 4.7. - ɻʣʘʚʥʦʝ ʦʢʥʦ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʟʘʫʨʫʩʘ - MultiGanj 

 

ɺʝʜʫʱʠʝ ʪʝʨʤʠʥʳ ʚ ʩʣʦʚʘʨʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʨʦʛʦ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʩʣʦʚʦ ʠʣʠ ʦʙʦʨʦʪ. çʆʪʢʨʳʚʘʶʱʠʝʩʷ ʦʢʥʘè 

ʜʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣ ʁ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʧʨʘʚʠʣʴʥʦʛʦ ʩʣʦʚʘ ʜʣʷ ʚʳʨʘʞʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ. 

ʉʣʦʚʘʨ ɹʥʝ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ, ʵʪʠʤ ʦʥ ʦʪʣʠʯʘʝʪʩ ̫ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʣʦʚʘʨʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ 

ʤʝʩʪʝ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ. ʉʣʦʚʘʨʴ ʧʨʦʩʪ ʚ ʩʢʘʯʠʚʘʥʠʠ ʥʘ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʫʜʦʙʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʪʝ. 

ʉʣʦʚʘʨʴ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʧʦʧʦʣʥʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʊʘʢ, ʥʘʯʠʥʘʶʱʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʜʦʙʘʚʪ ɹʥʦʚʝr ʩʣʦʚʘ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʢʘʞʜʦʡ ʷʟʳʢʦʚʦʡ ʝʜʠʥʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʜʥʦ ʩʣʦʚʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʣʠ 



145 
 

ʜʦʧʦʣʥʠʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʧʦʵʪʦʤʫ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʦʯʝʥʴ ʣʝʛʢʦ ʦʙʥʦʚʣʷʪʴ ʪʝʟʘʫʨʫʩ 

ʠ ʩʣʦʚʘʨʴ. 

ʂʦʛʜʘ ʚʳ ʚʳʜʝʣʷʝʪʝ ʚ ʪʝʢʩʪʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ, ʩʣʦʚʘʨʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʝʪ ʚʩʝ ʚʘʨʠʘʥʪʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ, ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʦʠʩʢ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʪʝʟʘʫʨʫʩ çʧʦʜʩʢʘʟʳʚʘʝʪè ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʭʦʞʠʝ ʩʣʦʚʘ ʧʦ ʤʝʨʝ ʝʛʦ ʚʚʦʜʘ, ʯʪʦ 

ʝʱʝ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʦʠʩʢʘ ʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ʉʪʨʫʢʪʫʨʘ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʩʣʦʚʘʨʠ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʤʥʦʛʦʷʟʳʯʥʫʶ ʙʘʟʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʆʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʝʟʘʫʨʫʩ ʠ ʩʣʦʚʘʨʴ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ 

ʥʝ ʪʦʣʴʢʦ ʩʪʫʜʝʥʪʘʤ, ʤʘʛʠʩʪʨʘʥʪʘʤ, ʜʦʢʪʦʨʘʥʪʘʤ ʠ ʥʘʯʠʥʘʶʱʠʤ ʧʝʨʝʚʦʜʯʠʢʘʤ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʦʜʯʠʢʘʤ ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʦ 

ʠ ʦʧʳʪʥʳʤ ʧʝʨʝʚʦʜʯʠʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʀʂʊ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʦʯʝʥʴ 

ʙʳʩʪʨʦ, ʦʩʦʙʝʥʥʦ ʥʦʚʳʝ ʥʝʧʝʨʝʚʦʜʯʠʢʠ ï ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ.ʊʝʟʘʫʨʫʩ ʠ ʩʣʦʚʘʨʴ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʨʝʜʠ ʧʝʨʝʚʦʜʯʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʦʚʝʡʰʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʪʝʟʘʫʨʫʩ ʠ ʩʣʦʚʘʨʴ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʟʘʫʨʫʩ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠ ʧʦʣʫʯʝʥʠʷ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʟʘʫʨʫʩ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʦʣʢʦʚʦʛʦ ʩʣʦʚʘʨʷ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʦ ʠ ʯʝʨʝʟ ʩʚʷʟʴ ʩʣʦʚʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʥʷʪʠʷʤʠ ʠ ʠʭ ʛʨʫʧʧʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʚ ʠʥʪʝʨʥʝʪʝ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʙʳʣʠ ʨʝʰʝʥʳ ʨʷʜ ʚʘʞʥʳʭ ʟʘʜʘʯ, ʘ ʠʤʝʥʥʦ: 
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1. ʅʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʨʫʩʩʢʠʭ ʠ ʘʥʛʣʠʡʩʢʠʭ ʪʝʟʘʫʨʫʩʦʚ ʠʟʫʯʘʣʠʩʴ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

3. ʉʦʟʜʘʥ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʧʦʠʩʢʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʙʘʟʝ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʟʘʫʨʫʩʘ. 

5. ʊʘʜʞʠʢʩʢʠʡ ʪʝʟʘʫʨʫʩ ʩʦʟʜʘʥ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʦʝʢʪ MultiGANJ. 

ʅʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʨʘʤʤʘʪʠʢʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʠʝ 

ʷʟʳʢʠ, ʨʘʟʨʘʙʦʪʢʠ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɼʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʫʞʘʪ ʥʘʫʯʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʥʦʚʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʚ ʙʫʜʫʱʝʤ. 

 

Ä4.3. ʆʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

 

ʆʙʟʦʨ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ 

ʧʦʣʫʯʠʣ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ ʢʘʢ ʷʟʳʢ ʜʨʝʚʥʝʡ ʢʫʣʴʪʫʨʳ ʠ ʤʥʦʛʦʚʝʢʦʚʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʥʘʧʘʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʦ ʩʪʦʨʦʥʳ ʠʥʦʟʝʤʥʳʭ ʟʘʭʚʘʪʯʠʢʦʚ, ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʩʦʭʨʘʥʠʣ ʩʚʦʡ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʩʪʨʦʡ ʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ 

ʷʚʣʷʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʨʘʟʛʦʚʦʨʥʳʤ ʷʟʳʢʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɸʬʛʘʥʠʩʪʘʥʝ. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʚʭʦʜʠʪ ʚ ʠʨʘʥʩʢʫ  ʁ ʛʨʫʧʧʫ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟrʢʦʚʦʡ ʩʝʤʴʠ.  

ɸʣʬʘʚʠʪ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʉ 1940 ʛʦʜʘ ʚ ʪʘʜʞʠʢʩʢʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʷʟʳʢʝ 

ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʫʩʩʢʠʡ ʘʣʬʘʚʠʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʰʝʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʙʫʢʚ: çסè, 

ç è, çץè, ç è, ç״è, çֹוè. ɺ 1998 ʛʦʜʫ ʙʫʢʚʳ çʮè, çʱè, çʴè ʠ çʳè ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 
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ʘʣʬʘʚʠʪʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʪʘʜʞʠʢʩʢʠʡ ʘʣʬʘʚʠʪ ʩʦʩʪʦʠʪ ʠʟ 35 ʙʫʢʚ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ, ʘʥʘʣʦʛʠʯʥʦʤ ʨʫʩʩʢʦʤʫ ʘʣʬʘʚʠʪʫ. ʈʷʜʦʤ ʩ ʨʫʩʩʢʠʤʠ 

ʙʫʢʚʘʤʠ ʥʘʭʦʜʷʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʘʜʞʠʢʩʢʠʝ ʩʠʤʚʦʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʬʘʚʠʪ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʙʫʢʚʳ: ɸʘ, ɹʙ, ɺʚ, ɻʛ, סנ, ɼʜ, ɽʝ, ɪʸ, ɾʞ, ɿʟ, ʀʠ, ʁʡ, , ʂʢ, 

 ,ʐʰ, ʒʲ, ʕʵ, ʖʶ ,וֹתּ ,ʏʯ ,״׳ ,ʃʣ, ʄʤ, ʅʥ, ʆʦ, ʇʧ, ʈʨ, ʉʩ, ʊʪ, ʋʫ, , ʌʬ, ʍʭ ,ץפ

ʗʷ. 

ɺ ʪʘʙʣʠʮʝ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʜʦʚʘʷ ʩʪʨʘʥʠʮʘ ʩʪʨʦʯʥʳʭ ʠ ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

 

ʊʘʙʣʠʮʘ 4.2. - ʂʦʜʦʚʘʷ ʩʪʨʘʥʠʮʘ UNICODE ʜʣʷ ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 

 ̄
ʉʠʤʚʦ

ʣ 

ʉʠʤʚʦʣ 

Unicodʝ 

 
 ̄
ʉʠʤʚʦ

ʣ 

ʉʠʤʚʦʣ 

Unicodʝ 

 
 ̄ ʉʠʤʚʦʣ 

ʉʠʤʚʦʣ 

Unicodʝ 

ʄʘʣʝʥʴʢʘʷ ʙʫʢʚʘ  26.  ʌ \ʭ0424  16. ʣ \ʭ043b 

1. ɸ \ʭ0410  27.  ʍ \ʭ0425  17. ʤ \ʭ043c 

2.  ɹ \ʭ0411  28.  ׳ \ʭ04b2  18.  ʥ \ʭ043d 

3.  ɺ \ʭ0412  29.  ʏ \ʭ0427  19.  ʦ \ʭ043e 

4.  ɻ \ʭ0413  30.  ּת \ʭ04b6  20.  ʧ \ʭ043f 

 ʭ0492  31.  ʐ \ʭ0428  21.  ʨ \ʭ0440\ נ  .5

6.  ɼ \ʭ0414  32.  ʒ \ʭ042a  22.  ʩ \ʭ0441 

7.  ɽ \ʭ0415  33.  ʕ \ʭ042d  23.  ʪ \ʭ0442 

8.  ɪ \ʭ0401  34.  ʖ \ʭ042e  24.  ʫ \ʭ0443 

9.  ɾ \ʭ0416  35.  ʗ \ʭ042f  25.   \ʭ04ef 

10.  ɿ \ʭ0417  ɹʦʣʰʘʷ ʙʫʢʚʘ  26. ʬ \ʭ0444 

11.  ʀ \ʭ0418  1. ʘ \ʭ0430  27. ʭ \ʭ0445 

12.   \ʭ04ʝ2  2.  ʙ \ʭ0411  28. ״ \ʭ04b3 

13.  ʁ \ʭ0419  3.  ʚ \ʭ0432  29. ʯ \ʭ0447 

14.  ʂ \ʭ041ʘ  4.  ʛ \ʭ0433  30. ֹו \ʭ04b7 

ʭ0493  31.  h\ ס  .ʭ049ʘ  5\ פ  .15 \ʭ0448 

16.  ʃ \ʭ041b  6.  ʜ \ʭ0434  32.  ̡ \ʭ044a 

17.  ʄ \ʭ041c  7.  ʝ \ʭ0435  33.  ɻ \ʭ044d 

18.  ʅ \ʭ041d  8.   y \ʭ0451  34.  ʁ \ʭ044e 

19.  ʆ \ʭ041e  9.  ʞ \ʭ0436  35.  ̫ \ʭ044f 

20.  ʇ \ʭ041f  10.  ʟ \ʭ0437   

21.  ʈ \ʭ0420  11.  ʠ \ʭ0438  

22.  ʉ \ʭ0421  12.   \ʭ04ʝ3  

23.  ʊ \ʭ0422  13.  ʡ \ʭ0439  

24.  ʋ \ʭ0423  14.  ʢ \ʭ043a  

25.   \ʭ04ee  15.  ץ \ʭ049b  

 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʜʠʨʦʚʢʝ ʩʠʤʚʦʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʩʪʘʥʜʘʨʪʝ 
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UNICODE. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʙʣʠʮʘ ʩʠʤʚʦʣʦʚ. 

ʊʝʢʩʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ çסè, 

ç è, çץè, ç è, ç״è, çֹוè ʥʘ ʦʩʥʦʚʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʰʨʠʬʪʦʚ, ʪʘʢʠʭ ʢʘʢ çArial TJè, 

çArial Tajikè, çTajikanè, çTimes New Roman TJè, çTimes New Roman Tajikè, 

çAcademy Tajikè ʩʯʠʪʘʶʪʩʷ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʪʝʢʩʪʘʤʠ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʪʘʢʠʭ ʪʝʢʩʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢʦʜʳ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ UNICODE. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʦʪ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʪʘʜʞʠʢʩʢʠʤ ʪʝʢʩʪʦʤ, 

ʧʝʨʝʭʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪ UNICODE. 

ʅʝʩʪʘʥʜʘʨʪʥʳʡ ʰʨʠʬʪ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʣʷ 

ʚʚʦʜʘ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʝʝ 100 ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʨʝʘʣʠʟʘʮʠʡ ʰʨʠʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʰʨʠʬʪʦʚ ʚ ʧʨʦʮʝʩʩʩʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʝʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3. 

 

ʊʘʙʣʠʮʘ 4.3. - ʉʧʠʩʦʢ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʰʨʠʬʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

1 Academy Tajik  15  FreeSet Tojik  29  Tajik Jiharev Ejod 

2  Arial Tj  16  Gothik Tojik  30  Tajik Souvenir Ejod 

3  Adver Tojik  17  Impact Tojik  31  Tajik FuturaPress 

4  Alterna Tojik  18  Journal Tojik  32  Tajikan 

5  Antiqua Tojik  19  Rodeo Tojik  33  TajikTimesET 

6  Arial Tj Bold  20  Tajik Baltic  34  Times New Roman Tajik 

7  Arial Tj Italic  21  Tajik Ribbon  35  Times New Roman Tj 

8  Arial Tj Bold Italic  22  Tajik InformC  36  Times Tojik 

9  Arial Black Tojik  23  Tajik_Bengaly  37  Tadjik Normal 

10  Book Man Tojik  24  Tajik_Art_Script  38  X Tajik Monaco Cyr 

11  Courier New Tj  25  Taurus Tojik  39  X Tajik Times Cyr 

12  Cooper Tojik  26  Taurus Tj  40  Vanta Tojik 

13  D®cor Tojik  27  Tajik Courier Ejod   

14  Diser Tojik  28  Tajik Helvetica Ejod   

  

ɺ ʮʝʣʷʭ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʩʨʝʜʩʪʚ 
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ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʣʦʞʝʥ ʩʪʘʥʜʘʨʪ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʧʦʥʦʚʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʧʦ ʪʘʙʣʠʮʝ UNICODE. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɿʘʢʦʥʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʷʟʳʢʝè [2] ʠ çʆʙ 

ʠʥʬʦʨʤʘʮʠʠè [3] ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ [10] ʦʪ 

2 ʘʚʛʫʩʪʘ 2004 ʛ. ʫʪʚʝʨʞʜʝʥ ʩʪʘʥʜʘʨʪ ˉ 330 ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʆʙ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʳʝ 

ʰʨʠʬʪʳ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʩ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʢʦʜʠʨʦʚʢʦʡ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʜʠʨʦʚʢʫ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʦʜʜʝʨʞʢʠ 

ʦʬʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʪʘʜʞʠʢʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʠ ʫʪʚʝʨʞʜʝʥ, ʚʩʝ ʝʱʝ ʥʘʭʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʧʨʦʷʚʣʷʶʱʠʝ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦʩʪʴ ʢ ʨʘʙʦʪʝ ʧʦ ʧʨʠʥʷʪʦʤʫ ʩʪʘʥʜʘʨʪʫ. ʇʨʠ ʵʪʦʤ ʜʨʘʡʚʝʨ ʨʘʩʢʣʘʜʢʠ 

ʪʘʜʞʠʢʩʢʠʭ ʙʫʢʚ ʜʣʷ ʢʣʘʚʠʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʝʛʦ ʫʩʪʘʥʦʚʢʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ 

ʧʦʣʦʞʝʥʠʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ ʚ ʪʘʙʣʠʮʝ ʩʠʤʚʦʣʦʚ ʰʝʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʘʜʞʠʢʩʢʠʭ 

ʙʫʢʚ) ʦʩʪʘʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ʪʘʜʞʠʢʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʩʪʘʥʜʘʨʪʝ UNICODE ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

ʂʦʥʚʝʨʪʘʮʠʷ ʪʝʢʩʪʦʚ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʰʨʠʬʪʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʩʪʘʣʦ ʩʝʨʴʝʟʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺʦʟʥʠʢʘʶʱʘʷ ʧʨʦʙʣʝʤʘ ʦʱʫʱʘʝʪʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʬʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʚ ʢʠʨʠʣʣʠʯʝʩʢʦʡ ʛʨʘʬʠʢʝ ʚ 

ʧʝʨʩʠʜʩʢʠʝ ʛʨʘʬʠʯʝʩʢʠʝ ʪʝʢʩʪʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʠʭ 

ʪʝʢʩʪʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʪ.ʜ. ʈʝʘʣʴʥʳʡ ʧʫʪʴ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ï ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʪʝʢʩʪʦʚ ʚ ʪʝʢʩʪʳ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʦʥʢʨʝʪʥʳʝ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʪʝʢʩʪʘ ʠ ʩʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʳʭ 

ʬʘʡʣʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʘ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ ʢʘʢ 

Microsoft Office, OpenOffice, LibreOffice ʠ ʜʨ. ʄʦʜʫʣʴ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚʝʩʴ ʪʝʢʩʪ ʮʝʣʠʢʦʤ 

ʠʣʠ ʩ ʥʫʞʥʦʡ ʧʦʟʠʮʠʠ (ʨʠʩ. 4.8). 

 

 

ʈʠʩʫʥʦʢ 4.8. - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ Tajik Convertor 

 

ʄʦʜʫʣʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦʢʘʟʘʥ ʚ ʚʠʜʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʥʘ ʨʠʩ. ʉʭʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï çɸʥʘʣʠʟʘʪʦʨè ʠ çʄʦʜʠʬʠʢʘʪʦʨè. ɺ ʧʝʨʚʫʶ ʯʘʩʪʴ ʚʭʦʜʷʪ 

ʩʣʝʜʫʶʱʠʝ ʩʫʙʤʦʜʫʣʠ: çɸʥʘʣʠʟ ʪʝʢʩʪʘè, çʂʦʜʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘè, çʈʝʢʦʥʩʪʨʫʢʮʠʷ 

ʪʝʢʩʪʘè. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʧʨʝʜʝʣʝʥʳ ʥʘʟʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʰʨʠʬʪʦʚ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ 

ʦʪʧʨʘʚʣʝʥʳ ʚʦ ʚʪʦʨʫʶ ʯʘʩʪʴ. ɺ ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʤʦʜʫʣʠ ï 

çʈʝʞʠʤ ʧʦʠʩʢʘè, çʈʝʞʠʤ ʘʚʪʦʟʘʤʝʥʳè ʠ çʇʦʜʛʦʪʦʚʢʘ ʪʝʢʩʪʘè, ʧʨʝʦʙʨʘʟʫʶʱʠʝ 

ʩʠʤʚʦʣʳ ʩ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʢʦʜʠʨʦʚʢʦʡ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ. 
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ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʰʝʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʤ ʢʦʜʠʨʦʚʢʠ ʨʘʟʥʳʤʠ ʰʨʠʬʪʘʤʠ. ɺ ʪʘʙʣʠʮʝ 4.4 

ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʰʨʠʬʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʜʝʨʞʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʙʫʢʚ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʝʣʦʚʦʡ ʩʬʝʨʝ. 

 

ʊʘʙʣʠʮʘ 4.4. - ʉʧʝʮʠʘʣʴʥʳʝ ʪʘʜʞʠʢʩʢʠʝ ʙʫʢʚʳ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʰʨʠʬʪʘʭ 

ˉ  
ʉʪʘʥʜʘʨʪʥʳʝ ʰʨʠʬʪʳ  

Palatino Linotype  
     ״  ׳  תּ  תּ  ץ  פ      ס  נ

1  Academy Tajik  U  u  B  b  R  r  X  X  {  [  E  E 

2  Arial TAJIK  U  u  B  B  R  r  X  X  {  [  E  E 

3  Arial Tj  ɬ  ʺ  ɰ  ʾ  ɵ  ˃  ɲ  ɲ  ɳ  ˁ  ɶ  ɶ 

4  TAJIKAN  ʑ  ʱ  ʎ  ʮ  ʓ  ʳ  ɾ  ɾ  ʔ  ʴ  ɶ  ɶ 

5  
Times New Roman 

TAJIK  
U  u  B  b  R  r  X  X  {  [  E  E 

6  Times New Roman Tj  ɬ  ʺ  ɰ  ʾ  ɵ  ˃  ɲ  ɲ  ɳ  ˁ  ɶ  ɶ 

 

ɺ ʪʘʙʣʠʮʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʰʨʠʬʪʘ Palatino Linotype ʠ ʩʠʤʚʦʣʘʤʠ ʰʝʩʪʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʰʨʠʬʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʪʘʙʣʠʮʳ ʩʠʤʚʦʣʳ 

ʰʝʩʪʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʰʨʠʬʪʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʙʫʢʚʳ ʩʪʘʥʜʘʨʪʘ 

Palatino Linotype, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɸʣʛʦʨʠʪʤ ʢʦʥʚʝʨʪʘʮʠʠ. ʆʧʠʰʝʤ ʧʦʨʷʜʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ W 

ʩʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ n ʙʫʢʚ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

1. ɺʩʪʘʚʴʪʝ ʩʯʝʪʯʠʢ ʙʫʢʚ p ʚ ʩʣʦʚʦ W ʠ ʫʩʪʘʥʦʚʠʪʝ p:= 0. 

2. ʇʫʩʪʴ p := p + 1, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʟʥʘʯʝʥʠʷ ʦʪ ʙʫʢʚʳ ʩ ʥʦʤʝʨʦʤ p ʢ 

ʩʣʝʜʫʶʱʝʡ ʙʫʢʚʝ ʚ ʩʣʦʚʝ W. 

3. ʇʨʦʚʝʨʴʪʝ, ʯʪʦ ʝʩʣʠ p> n, ʪʦ ʧʝʨʝʭʦʜʠʪʝ ʢ b. 4. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʨʘʚʥʠʪʝ ʙʫʢʚʫ r ʚ ʩʣʦʚʝ W ʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʠʤʚʦʣʘʤʠ ʰʝʩʪʠ ʙʫʢʚ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʰʨʠʬʪʘ. 

ɽʩʣʠ ʩʦʚʧʘʜʝʥʠʡ ʥʝʪ (ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʙʫʢʚʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ 29 ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʡ ʠ ʨʫʩʩʢʦʡ ʛʨʘʬʠʢʠ), ʪʦ 
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ʚʦʟʚʨʘʱʘʡʪʝʩʴ ʢ ʙ. 2. ɽʩʣʠ ʩʦʚʧʘʜʝʥʠʝ ʝʩʪʴ, ʪʦ ʟʘʤʝʥʠʪʝ ʵʪʦʪ ʩʠʤʚʦʣ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʙʫʢʚʦʡ ʚ ʪʘʙʣʠʮʝ 3 ʰʨʠʬʪʦʤ Palatino Linotype. 

ɺʝʨʥʠʪʝʩʴ ʢ ɹ. 2. 

4. ʂʦʥʝʮ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʫʢʚ ʚ ʩʣʦʚʝ W ʟʘʚʝʨʰʝʥʦ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ 29 ʙʫʢʚ, ʦʙʱʠʭ ʜʣʷ ʨʫʩʩʢʦʛʦ ʠ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʦʚ, ʪʦ ʚʩʝ 

ʨʝʰʝʥʠʷ ʙʳʣʠ ʩʭʦʞʠʤʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʠʭ ʧʦʣʦʞʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ 

ʢʘʢ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ, ʪʘʢ ʠ ʥʘ ʢʦʜʦʚʦʡ ʩʪʨʘʥʠʮʝ. ʂʣʶʯʝʚʘʷ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ ʣʠʰʴ ʚ ʨʘʟʤʝʱʝʥʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʪʘʜʞʠʢʩʢʠʭ ʙʫʢʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʘʜʞʠʢʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʰʨʠʬʪʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʠʭ, 

ʥʦ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʧʨʠʝʤʘ, ʧʝʨʝʜʘʯʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ ʤʝʩʪʘʭ, 

ʢʨʦʤʝ ʪʦʯʝʢ ʠʭ ʩʦʟʜʘʥʠʷ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ Tajik Convertor, ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ, ʠʩʧʦʣʴʟʫʝʪ ʧʦʜʧʨʦʛʨʘʤʤʳ ʙʳʩʪʨʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʟʘʤʝʥʳ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʨʘʩʢʣʘʜʢʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʚʝʨʪʘʮʠʠ 

ʚʩʝʛʦ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʪʝʢʩʪ ʦʜʥʠʤ ʰʨʠʬʪʦʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʩʪʘʥʜʘʨʪ Palatino Linotype.  

 

Ä4.4. ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɺ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʘʢʝʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, 

ʤʦʜʫʣʝʡ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ. ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ 
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ʦʨʬʦʛʨʘʬʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʘʞʜʳʡ ʜʝʥʴ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʚʘ ʪʠʧʘ ʩʠʩʪʝʤ: ʩʨʝʜʩʪʚʘ 

ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ ʨʝʜʘʢʪʦʨʳ ʦʨʬʦʛʨʘʬʠʠ. ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʚ ʜʘʥʥʦʤ ʪʝʢʩʪʝ. ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʦʧʠʩʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʠʱʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ 

ʧʨʘʚʠʣʴʥʳʝ ʩʣʦʚʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʦʰʠʙʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʫʞʥʦʝ ʝʤʫ 

ʩʣʦʚʦ ʠʟ ʩʧʠʩʢʘ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ 

ʪʝʢʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʪʦʨʦʡ ʪʠʧ ʧʨʦʚʝʨʢʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʪʝʧʝʨʴ ʜʦʩʪʫʧʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʩʪʦʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʚʚʦʜʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉʣʦʚʘ ʩ ʦʰʠʙʢʘʤʠ ʦʙʳʯʥʦ 

ʦʪʤʝʯʘʶʪʩʷ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ ʚʥʠʟʫ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙ ʦʰʠʙʢʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ-

ʨʘʟʥʦʤʫ. ʅʝʟʥʘʥʠʝ ʧʨʘʚʠʣ ʧʨʘʚʦʧʠʩʘʥʠʷ ʷʟʳʢʘ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ. ʇʨʠ ʤʝʥʴʰʝʤ 

ʧʨʦʮʝʥʪʝ ʦʰʠʙʢʠ ʧʨʠ ʥʘʙʦʨʝ ʠ ʚʚʦʜʝ ʪʝʢʩʪʘ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʦʰʠʙʢʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʜʨʫʛʦʤʫ. ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: ʩʥʘʯʘʣʘ ʥʘʭʦʜʠʪ 

ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʘ ʟʘʪʝʤ ʠʩʧʨʘʚʣʷʝʪ ʠʭ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ 

ʵʪʘʧʘ ʧʦʠʩʢʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ: 

- ʚ ʩʣʦʚʝ ʧʨʦʧʫʱʝʥʘ ʦʜʥʘ ʙʫʢʚʘ, ʥʘʧʨʠʤʝʨ: ʚʤʝʩʪʦ çʭʫʨʰʝʜè ʥʘʧʠʩʘʥʦʪ 

çʭʫʨʰʜè; 

- ʚ ʩʣʦʚʝ ʜʚʝ ʩʦʩʝʜʥʠʝ ʙʫʢʚʳ ʧʦʤʝʥʷʣʠʩʴ ʤʝʩʪʘʤʠ, ʥʘʧʨʠʤʝʨ: ʚʤʝʩʪʦ 

çʭʫʨʝhʜè ʧʠʰʝʪʩʷ çʭʫʰʨʝʜè; 

- ʚ ʩʣʦʚʦ ʚʭʦʜʠʪ ʣʠʰʥʷʷ ʙʫʢʚʘ, ʥʘʧʨʠʤʝʨ: ʚʤʝʩʪʦ ççʭʫʨʰʝʜè ʧʠʰʝʪʩʷ 

çʭʫʨʨʰʝʜè 

ɸʣʛʦʨʠʪʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩʯʠʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ. ɿʘʜʘʯʘ ʧʦʠʩʢʘ ʠ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ 
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ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʧʦʠʩʢʘ ʥʝʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ ʧʦ ʧʨʘʚʠʣʘʤ ʷʟʳʢʘ. ʅʝʚʝʨʥʦʝ ʩʣʦʚʦ, 

ʫʢʘʟʘʥʥʦʝ ʚ ʪʝʢʩʪʝ, ʦʪʤʝʯʘʝʪʩʷ ʥʠʞʝ ʢʨʘʩʥʦʡ ʚʦʣʥʠʩʪʦʡ ʣʠʥʠʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʤʥʦʛʠʝ ʫʯʸʥʳʝ-ʣʠʥʛʚʠʩʪʳ ʧʨʦʚʝʣʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʘʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷʭ ʠ ʪʝʢʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʨʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʚʳʷʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ n-ʛʨʘʤʤ ʩʠʤʚʦʣʦʚ ʠ ʧʦʠʩʢ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʣʦʚʘʨ.̫ ʊʘʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʠʨʫʶʪ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʩʣʦʚʘ, ʚʳʧʦʣʥʷʶʪ ʩʤʝʱʝʥʠʝ ʧʘʨʳ ʩʦʩʝʜʥʠʭ 

ʩʠʤʚʦʣʦʚ. ɼʘʣʝʝ ʠʜʝʪ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʣʦʚʘ ʧʦ ʩʣʦʚʘʨʶ. ʅʘʙʦʨ ʧʨʘʚʠʣʴʥʳʭ 

ʩʣʦʚ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʷʟʳʢʦʚʦʛʦ ʨʝʟʝʨʚʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʚʘʨʥʦʡ ʙʘʟʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʤʘʩʩʠʚ ʩʪʨʦʢ; ʩʚʷʟʘʥʥʳʡ ʩʧʠʩʦʢ; ʜʨʝʚʦʚʠʜʥʘʷ 

ʩʪʨʫʢʪʫʨʘ; ʭʝʰ-ʪʘʙʣʠʮʘ; ʨʝʣʷʮʠʦʥʥʘʷ ʪʘʙʣʠʮʘ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʠʩʢʘ ʩʣʦʚʘ ʚ ʩʣʦʚʘʨʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʷʚʣʷʝʪʩʷ ʭʝʰ-ʪʘʙʣʠʮʘ. ʍʝʰʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʧʦʠʩʢʫ 

ʩʣʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʣʦʚʘʨʷ. ʀʩʧʦʣʴʟʫʷ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʶʯʠ ʠ ʠʥʜʝʢʩʳ, ʬʫʥʢʮʠʷ ʧʦʠʩʢʘ ʧʝʨʝʜʘʝʪʩʷ ʭʝʰ-ʬʫʥʢʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘʨʷ ʩ ʜʨʝʚʦʚʠʜʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʵʬʬʝʢʪʠʚʥʦ, ʢʦʛʜʘ ʠʩʢʦʤʦʝ ʩʣʦʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʴʰʦʤʫ ʥʘʙʦʨʫ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʩʣʦʚ. ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ ʩʚʷʟʘʥʥʳʭ ʙʠʥʘʨʥʳʭ ʜʝʨʝʚʴʝʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʣʛʦʨʠʪʤ ɸʭʦ-ʂʦʨʘʩʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ 

ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪ ʩʣʦʚʘʨʴ. ʌʫʥʢʮʠʷ ʧʦʠʩʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʩʤʝʱʝʥʠʷ ʚ 

ʘʙʩʪʨʘʢʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʜʘʥʥʳʭ ï ʜʝʨʝʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʫʯʝʪ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠ ʦʧʨʝʜʝʣʷʶʱʝʡ ʬʫʥʢʮʠʠ. ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, 

ʜʨʝʚʦʚʠʜʥʦʡ ʠ ʭʝʰ-ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ n-ʛʨʘʤʤʳ ʤʦʨʬʝʤ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʚʳʷʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. 
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ʉ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʣʦʚʘʨʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʯʝʪʳʨʝʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ: ʙʠʥʘʨʥʦʛʦ ʜʝʨʝʚʘ, ʪʨʦʠʯʥʦʛʦ ʜʝʨʝʚʘ, 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʜʝʨʝʚʘ ʠ ʜʝʨʝʚʘ ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʧʘʤʷʪʴʶ. ʆʙʨʘʟʝʮ ʩʪʨʫʢʪʫʨʳ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4.9. 

 

 

ʈʠʩʫʥʦʢ 4.9. - ʇʨʠʤʝʨ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʚʘʨʷ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʚʨʝʤʝʥʠ ʧʦʠʩʢʘ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚ 

ʙʠʥʘʨʥʦʤ ʜʝʨʝʚʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʠʩʦʢ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ ʢʘʞʜʳʡ ʨʘʟ ʤʝʥʷʝʪʩʷ, ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʙʦʣʴʰʦʡ ʩʧʠʩʦʢ. ʅʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʳʷʚʣʝʥʠʠ ʦʰʠʙʦʢ ʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʠʩʢʘ ʧʨʘʚʠʣʴʥʦʛʦ ʩʣʦʚʘ. ʏʪʦʙʳ 

ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʧʣʠʮʠʨʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʜʝʨʝʚʦ ʚʦ 

ʚʨʝʤʝʥʥʦʝ ʜʝʨʝʚʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʭʝʰ-ʪʘʙʣʠʮʳ ʠ ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʣʦʚʘʨʝʡ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ. 

ɸʣʛʦʨʠʪʤʳ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. ʀʩʧʨʘʚʣʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʰʠʙʦʢ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʨʨʝʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʭʦʞʠʭ ʩʣʦʚ ʩ ʦʰʠʙʢʘʤʠ ʚ 

ʜʘʥʥʦʤ ʩʣʦʚʝ. ɿʘʜʘʯʘ ʨʝʜʘʢʪʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: ʧʦʠʩʢ ʦʰʠʙʦʢ, ʩʦʟʜʘʥʠʝ 
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ʩʧʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʠʩʧʨʘʚʣʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʠʝ ʩʣʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʢʠ. 

ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʘʭ, ʪʘʢʠʭ ʢʘʢ: ʠʩʧʨʘʚʣʝʥʠʝ 

ʦʰʠʙʦʢ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ, 

ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʫʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. ʆʰʠʙʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʪʠʧʦʛʨʘʬʩʢʠʤʠ, ʢʦʛʥʠʪʠʚʥʳʤʠ ʠʣʠ ʬʦʥʝʪʠʯʝʩʢʠʤʠ. ʆʧʝʯʘʪʢʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʦʰʠʙʦʯʥʦ ʜʨʫʛʫʶ ʢʣʘʚʠʰʫ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʛʥʠʪʠʚʥʳʝ 

ʦʰʠʙʢʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʥʝʟʥʘʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʩʣʦʚʘ. ʌʦʥʝʪʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʢʦʛʥʠʪʠʚʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʰʠʙʦʯʥʳʤ ʩʣʦʚʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʥʦʩʷʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʘʚʠʣʴʥʦʝ 

ʩʣʦʚʦ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ çʤʠʥʠʤʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷè ʠʣʠ ʩʘʤʦ çʨʘʩʩʪʦʷʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷè. ʕʪʦʪ 

ʘʣʛʦʨʠʪʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʃʝʚʝʥʰʪʝʡʥʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʬʫʥʢʮʠʷʭ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʚ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʘʭ. ʈʘʩʩʪʦʷʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʩʣʦʚʘ ʚ ʜʨʫʛʦʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʨʘʚʣʝʥʠʝ 

ʦʨʬʦʛʨʘʬʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʪʨʝʙʫʝʪ ʚʩʪʘʚʢʠ, ʫʜʘʣʝʥʠʷ ʠʣʠ ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ 

ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʚʫʭ ʩʠʤʚʦʣʦʚ. ʂʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʣʦʚʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʩʣʦʚʘʨʥʦʝ ʩʣʦʚʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ, ʩʣʦʚʘʨʥʦʝ ʩʣʦʚʦ ʩʯʠʪʘʝʪʩʷ 

ʧʨʠʝʤʣʝʤʳʤ ʠ ʨʝʘʣʴʥʳʤ ʠʩʧʨʘʚʣʝʥʠʝʤ. ɸʣʛʦʨʠʪʤ ʃʝʚʝʥʰʪʝʡʥʘ [68] ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʫʜʘʣʝʥʥʦʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʣʦʚʘʨʷ ʠʟ n ʩʣʦʚ ʘʣʛʦʨʠʪʤʳ ʠʩʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʦʙʳʯʥʦ ʪʨʝʙʫʶʪ n ʩʨʘʚʥʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʰʠʙʦʯʥʦʛʦ ʩʣʦʚʘ. ɼʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʠʩʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʡ, 

ʨʘʟʜʝʣʝʥʥʳʡ ʥʘ ʚʠʜʳ ʩʣʦʚʘʨʴ ʠʣʠ ʨʘʟʜʝʣʠʪʴ ʩʣʦʚʘʨʴ ʧʦ ʘʣʬʘʚʠʪʥʦʤʫ ʧʦʨʷʜʢʫ ʠ 

ʜʣʠʥʝ ʩʣʦʚ. 
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ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ. ʉʥʘʯʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʚʦʜʠʤ 

ʫʩʣʦʚʥʦʝ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ ï W. 

ʌʦʨʤʠʨʫʝʤ ʩʧʠʩʦʢ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ, ʫʢʘʟʳʚʘʷ ʠʭ ʯʘʩʪʦʪʥʦʩʪʴ ï S[I]. ɼʣʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ ʩʦʟʜʘʝʤ ʙʘʟʫ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʭʵʰ-ʪʘʙʣʠʮʳ. 

ʏʘʩʪʦʪʫ ʩʣʦʚ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʩʣʦʚʦ 

ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɿʘʪʝʤ ʧʦʚʪʦʨʷʝʤ ʧʦʠʩʢ ʧʦ ʭʝʰ-ʪʘʙʣʠʮʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʥʘʡʜʝʥʥʦʛʦ ʚ ʭʝʰ-ʪʘʙʣʠʮʝ ʩʣʦʚʘ ʧʨʦʚʝʨʷʝʤ, ʩʦʚʧʘʜʘʝʪ ʣʠ ʩʣʦʚʦ ʩ 

ʦʰʠʙʢʦʡ. 

ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʦʩʥʦʚʘʥʘ ʥʘ ʪʨʝʭ ʫʩʣʦʚʠʷʭ: ʚ ʩʣʦʚʝ ʦʪʩʫʪʩʪʚʫʝʪ ʦʜʥʘ 

ʙʫʢʚʘ, ʜʚʝ ʩʦʩʝʜʥʠʝ ʙʫʢʚʳ ʠʟʤʝʥʠʣʠ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʣʦʚʝ, ʚ ʩʣʦʚʝ ʝʩʪʴ ʣʠʰʥʷʷ ʙʫʢʚʘ. 

ɽʩʣʠ ʦʜʥʦ ʠʟ ʪʨʝʭ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʥʘʡʜʝʥʦ ʠ ʠʩʧʨʘʚʣʝʥʦ, ʫʩʣʦʚʠʝ W=S[I], 

ʪʦ ʩʦʭʨʘʥʷʝʤ ʩʣʦʚʦ ʚ ʩʧʠʩʢʝ ʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ C[J]. ʉʦʨʪʠʨʫʝʤ ʩʧʠʩʦʢ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʯʘʩʪʦʪʳ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

ʋʙʠʨʘʝʤ ʧʝʨʚʳʝ ʩʝʤʴ ʵʣʝʤʝʥʪʦʚ ʠʟ ʩʧʠʩʢʘ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ. ɽʩʣʠ ʜʦ ʢʦʥʮʘ 

ʩʧʠʩʢʘ S[I] ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʥʝ ʥʘʭʦʜʠʪ ʩʦʚʧʘʜʝʥʠʷ ʩʦ ʩʣʦʚʦʤ W, ʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ çʩʦʚʧʘʜʘʶʱʝʝ ʩʣʦʚʦ ʥʝ ʥʘʡʜʝʥʦè.  

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʩʣʦʚʦʤ ʩʣʦʚʘʨʷ. ʆʩʥʦʚʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʚ ʘʣʛʦʨʠʪʤʝ, ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʩʣʦʚ S[1...i] ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ 

ʠʪʦʛʦʚʳʡ ʩʧʠʩʦʢ ʩʣʦʚ C[1..j]. ʅʘʢʦʥʝʮ, ʧʨʦʮʝʜʫʨʘ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʞʝʣʘʝʤʦʛʦ 

ʩʣʦʚʘ, ʢʦʪʦʨʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ. ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʭʝʰ-

ʬʫʥʢʮʠʝʡ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʩʣʦʚʘʨʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʭʝʰ-ʪʘʙʣʠʮʫ. ʊʝʧʝʨʴ 

ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʩʣʦʚʘʨʥʦʡ ʙʘʟʳ. 

ʉʪʨʫʢʪʫʨʘ ʩʣʦʚʘʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʝʰ-ʪʘʙʣʠʮʫ. 

ʉʣʦʚʘʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʚʦʦʙʨʘʞʘʝʤʳʭ ʤʘʩʩʠʚʦʚ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʭʨʘʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʠ ʩʤʳʩʣʦʚʳʭ ʧʘʨ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʡ ʭʝʰ-

ʪʘʙʣʠʮʳ ʤʘʩʩʠʚ ï ʢʦʨʝʥʴ ʠ ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʧʦʩʪʬʠʢʩʘʤʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 



158 
 

ɹʘʟʦʚʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 

4.10. 

 

 

ʈʠʩʫʥʦʢ 4.10. - ɹʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʭʵʰ-ʬʫʥʢʮʠʠ ʧʦʣʫʯʘʝʤ ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʛʨʘʤʤʘ 

ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʦʙʥʘʨʫʞʠʪ ʩʣʦʚʦ ʩ ʦʰʠʙʢʦʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʭʝʰ-ʪʘʙʣʠʮʘ 

ʠʩʧʦʣʴʟʫʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʭʝʰ-ʬʫʥʢʮʠʷʤʠ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʦʢ, ʥʘʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʦʩʪʬʠʢʩʦʚ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʩʣʦʚ ʩ ʧʫʥʢʪʫʘʮʠʝʡ: ç . è; ç , è; ç ; è; ç : è; 

ç ? è; ç ! è; ç () è; ç " è; ç - è; ç é è; ç ï è ; ç * è. ʉ ʧʦʤʦʱʴʶ ʭʵʰ-ʬʫʥʢʮʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʢʘʞʜʦʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʠʥʜʝʢʩʝ 

ʠ ʧʝʨʝʜ ʨʘʥʞʠʨʦʚʘʥʠʝʤ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩʧʠʩʦʢ ʢʦʥʬʣʠʢʪʦʚ. 
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ʅʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʡ ʚ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4.11. 

 

 

ʈʠʩʫʥʦʢ 4.11. - ʉʪʨʫʢʪʫʨʘ ʭʵʰ-ʪʘʙʣʠʮʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚ 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʠʩʦʢ ʢʦʥʬʣʠʢʪʦʚ ʭʝʰ-ʪʘʙʣʠʮ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʩʣʦʚʘ, 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʩʣʦʚʘʨʝ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʩʝʭ ʢʦʨʥʝʡ ʠ 

ʧʦʩʪʬʠʢʩʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ 

ʠʩʧʨʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʙʣʦʢ-

ʩʭʝʤʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ MS Word ʙʳʣʘ 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʝʢʩʪ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʪʦʣʴʢʦ ʙʫʢʚʳ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʩʪʘʥʜʘʨʪʝ 

UNICODE. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʚʝʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʷʟʳʢʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʪ.ʝ. ʜʘʥʥʳʝ ʦ ʢʦʨʥʷʭ ʠ ʧʦʩʪʬʠʢʩʘʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʭʝʰ-

ʪʘʙʣʠʮʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʩʣʦʚʘʨʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʆʙ ʠʥʬʦʨʤʘʮʠʠè [4], 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʩʫʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

 

Ä4.5. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ  

ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ - TajSpell 

 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʘ. ʇʨʦʚʝʨʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʘʚʠʣ ʦʨʬʦʛʨʘʬʠʠ ʷʟʳʢʘ ʪʝʢʩʪʘ. ʆʰʠʙʢʠ 

ʦʪʤʝʯʘʶʪʩʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʛʠʧʦʪʝʟʫ ʩʪʠʣʷ 

ʧʠʩʴʤʘ ʠʟ ʦʪʢʨʳʚʰʝʛʦʩʷ ʩʧʠʩʢʘ. 

ʉʠʩʪʝʤʫ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ, ʥʘʧʨʠʤʝʨ, ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 

ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ. ʇʨʠ ʵʪʦʤ ʫ ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʧʦʷʚʠʣʠʩʴ ʝʱʝ 

ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʇʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ IBM ʨʘʟʨʘʙʦʪʘʣʘ ʨʘʙʦʯʘʷ 

ʛʨʫʧʧʘ ʠʟ ʰʝʩʪʠ ʣʠʥʛʚʠʩʪʦʚ ʠʟ ɼʞʦʨʜʞʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1980 ʛʦʜʫ ʵʪʠ 

ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ CP/M ʠ TRS-80, ʘ ʚ 

1981 ʛʦʜʫ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʝʨʚʳʝ ʧʘʢʝʪʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ IBM. 

ʕʪʠ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʫʧ ʢ 

ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʪʝʢʩʪʦʚʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʥʘʩʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ 

ʧʨʦʛʨʘʤʤʘʭ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʠʤʝʶʪʩʷ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʷʟʳʢʦʚʳʝ 

ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʦʣʝʝ 100 ʷʟʳʢʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʧʘʢʝʪʝ MS Office 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʦʣʝʝ 100 ʷʟʳʢʦʚ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʦʩʥʦʚʘʥʘ 

ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʩʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʩʣʦʚ ï ʧʨʝʬʠʢʩʦʚ, ʩʫʬʬʠʢʩʦʚ ʠ ʦʩʥʦʚ. ʂ 
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ʩʦʞʘʣʝʥʠʶ, ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʷʪʴ ʦʨʬʦʛʨʘʬʠʶ ʪʝʢʩʪʦʚ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɺ ʈʦʩʩʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʤʝʥʠʪʳʡ ʧʘʢʝʪ çʆʈʌʆè, 

ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʥʘ ʰʝʩʪʠ ʷʟʳʢʘʭ: ʨʫʩʩʢʦʤ, 

ʘʥʛʣʠʡʩʢʦʤ, ʥʝʤʝʮʢʦʤ, ʬʨʘʥʮʫʟʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ ʠ ʫʢʨʘʠʥʩʢʦʤ. ɼʣʷ ʚʩʝʭ ʵʪʠʭ 

ʷʟʳʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʫʜʦʙʥʘʷ ʬʦʨʤʘ ʩʣʦʞʝʥʠʷ ʩʣʦʚ ʚʦ ʚʩʝʭ ʠʭ ʬʦʨʤʘʭ. ʇʘʢʝʪ 

çʆʈʌʆè ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʧʨʦʜʫʢʪʳ Microsoft, ʝʛʦ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʧʨʦʛʨʘʤʤʘʤ PageMaker, WordPerfect, WordPro ʠ Quark Xpress. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʣʦʚʘʨʴ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʝʢʩʪʦʚ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ TajSpell, 

ʩʦʚʤʝʩʪʠʤʳʡ ʩ ʧʘʢʝʪʘʤʠ Microsoft Office. 

ʉʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ TajSpell ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʚʝʨʷʪʴ ʦʨʬʦʛʨʘʬʠʶ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʘ (ʥʘʧʨʠʤʝʨ, ʚ 

Microsoft Word ʩʣʦʚʘ ʩ ʦʰʠʙʢʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʢʨʘʩʥʦʡ ʚʦʣʥʠʩʪʦʡ ʣʠʥʠʝʡ). ʅʘʞʘʚ 

ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʩʧʨʘʚʠʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʣʦʚʦ, ʚʳʙʨʘʚ 

ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʛʠʧʦʪʝʟ ʠʣʠ ʚʥʝʩʪʠ ʵʪʦ ʩʣʦʚʦ ʢʘʢ ʧʨʘʚʠʣʴʥʦʝ ʚ ʩʣʦʚʘʨʴ. 

ʇʨʦʚʝʨʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʠʥʪʝʨʬʝʡʩʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ MS Office. 

ʀʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜ rʨʘʙʦʪʳ, ʩ ʧʘʢʝʪʦʤ MS Office ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʩʚʦʠ ʜʦʢʫʤʝʥʪʳ, ʥʘʧʨʠʤʝʨ ʚ MS Word. ɺʳʧʦʣʥʠʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ 

çʈʝʮʝʥʟʠʨʦʘʥʠʝ ï ʗʟʳʢ ï ʗʟʳʢ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ éè ʠ ʚʳʙʨʘʚ çʊʦṉʠʢṯè, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.12. 
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ʈʠʩʫʥʦʢ 4.12. - ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 

 

ʄʦʜʫʣʴ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ ʪʨʝʪʴʝʡ ʚʝʨʩʠʠ 

Common Spelling Application Programming Interface (CSAPI). 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Microsoft 

CSAPI, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ ʪʝʢʩʪʦʚ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

 ʄʦʜʫʣʴ TajSpell ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, 

ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʧʝʨʝʥʦʩʘ ʩʦ ʩʪʨʦʢʠ ʥʘ ʩʪʨʦʢʫ ʠ ʠʤʝʝʪ ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. 

ʇʨʠ ʧʨʦʚʝʨʢʝ ʤʦʜʫʣʴ ʦʨʬʦʛʨʘʬʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʚʘ, ʧʨʠʟʥʘʥʥʦʛʦ ʦʰʠʙʢʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʩʣʦʚ, 

ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ; 

- ʧʦʤʝʱʘʝʪ ʚʳʙʨʘʥʥʫʶ ʛʠʧʦʪʝʟʫ ʚ ʪʝʢʩʪ; 

- ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʨʘʚʠʪʴ ʚʳʙʨʘʥʥʦʝ ʩʣʦʚʦ ʠʣʠ ʜʦʙʘʚʠʪʴ ʝʛʦ 

ʢʘʢ ʧʨʘʚʠʣʴʥʦʝ ʚ ʩʣʦʚʘʨʴ ʧʦʣʴʟʦʚʘʪʝʣʷ; 
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- ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʚʘʨʝʡ ʠʣʠ ʛʦʪʦʚʠʪʴ ʥʦʚʳʡ 

ʩʣʦʚʘʨʴ. 

ʄʦʜʫʣʴ ʧʦʩʪʨʦʯʥʦʛʦ ʧʝʨʝʭʦʜʘ ʨʝʘʣʠʟʫʝʪ ʨʘʩʪʘʥʦʚʢʘ ʧʝʨʝʥʦʩʦʚ ʩʣʦʚ ʚ ʪʝʢʩʪʝ 

ʜʦʢʫʤʝʥʪʘ ʧʦ ʧʨʘʚʠʣʘʤ ʧʝʨʝʭʦʜʘ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʄʦʜʫʣʴ çʊʝʟʘʫʨʫʩè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʜʝʩʷʪʠ 

ʪʳʩʷʯ ʩʠʥʦʥʠʤʦʚ ʠ ʘʥʪʦʥʠʤʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ɺ ʮʝʣʷʭ ʧʦʜʛʦʪʦʚʢʠ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ 

ʦʙʨʘʙʦʪʘʥ ʥʘʙʦʨ ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʩʦʩʪʦʷʱʠʡ ʠʟ 59344883 ʩʣʦʚ (ʠʟ ʥʠʭ 

273734 ʫʥʠʢʘʣʴʥʳʭ ʩʣʦʚ). 

ɿʘʪʝʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

1159344883 ʩʣʦʚ, 81 ʧʦʩʪʬʠʢʩʦʚ (ʧʨʦʩʪʦʛʦ, ʜʚʫʭʩʦʩʪʘʚʥʦʛʦ ʠ ʪʨʝʭʩʦʩʪʘʚʥʦʛʦ), 

128760 ʨʘʟʣʠʯʥʳʭ ʩʫʬʬʠʢʩʦʚ ʠ 70487 ʦʩʥʦʚ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ TajSpell 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʬʘʡʣʳ-ʩʣʦʚʘʨʠ ʠ ʩʫʬʬʠʢʩʳ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ 70487 ʨʝʛʫʣʷʨʥʳʭ ʬʦʨʤ (ʢʦʨʝʥʴ ʠ ʦʩʥʦʚʘ), ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ 

ʠʩʭʦʜʥʦʤ ʬʘʡʣʝ. 

ɺʪʦʨʦʡ ʬʘʡʣ ʩʦʩʪʦʠʪ ʠʟ 128760 ʩʫʬʬʠʢʩʦʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʚ 865 ʢʣʘʩʩʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʣʘʩʩʦʚ (ʬʣʘʛʠ) ʢʣʘʩʩʦʚ ʦʙʦʟʥʘʯʘʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʦʪ 1 ʜʦ 865. 

ʂʘʞʜʳʡ ʢʣʘʩʩ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʩʫʬʬʠʢʩʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟ çʦʙʱʝʡ ʦʩʥʦʚʳè. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 90,01% ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʥʝ ʩʦʜʝʨʞʘʪ ʧʨʠʩʪʘʚʦʢ, ʧʨʝʬʠʢʩʳ 

ʥʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʬʘʡʣ ʩʫʬʬʠʢʩʦʚ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʝ ʩʣʦʚ 

ʬʘʡʣʘ ʩʣʦʚʘʨʷ. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ 70 487 ʧʨʘʚʠʣʴʥʳʭ 

ʬʦʨʤ (ʢʦʨʝʥʴ ʠ ʦʩʥʦʚʘ) ʠ 128 760 ʩʫʬʬʠʢʩʦʚ, ʤʦʞʥʦ ʦʭʚʘʪʠʪʴ ʙʦʣʝʝ 120 ʤʠʣʣʠʦʥʦʚ 

ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʚ ʣʶʙʦʤ ʧʨʠʣʦʞʝʥʠʠ ʩ 

ʜʘʥʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʦʚʝʨʢʠ (ʥʘʧʨʠʤʝʨ, ʚ MS Word, MS Excel, MS PowerPoint, MS 

Outlook, Outlook Express ʠ ʪ.ʧ.). 
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ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ ʧʨʠ ʥʘʙʦʨʝ ʪʝʢʩʪʘ ʠ ʝʛʦ 

ʧʨʦʚʝʨʢʝ. ʕʪʠ ʦʰʠʙʢʠ ï ʩʤʝʱʝʥʠʝ ʙʫʢʚ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʙʝʣʦʚ, ʩʣʠʚʰʠʝʩʷ ʩʣʦʚʘ ʠʣʠ 

ʟʘʙʳʪʳʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ï ʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ ʧʨʠ ʥʘʙʦʨʝ ʠʣʠ ʯʪʝʥʠʠ ʪʝʢʩʪʘ. 

ʀʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ TajSpell, ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ 

ʪʝʢʩʪʝ ʠʣʠ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʝʛʦ ʠʩʧʨʘʚʣʝʥʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 4.13. ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʚ MS Word. 

 

 

ʈʠʩʫʥʦʢ 4.13. - ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ TajSpell ʚ MS Word 

 

ʏʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ ʪʝʢʩʪʘ ʚ MS Word 2010-2019, ʥʘ 

ʚʢʣʘʜʢʝ çʈʝʮʝʥʟʠʨʦʚʘʥʠʝè (Review) ʚ ʛʨʫʧʧʝ çʇʨʘʚʦʧʠʩʘʥʠʝè (Proofing) ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çʆʨʬʦʛʨʘʬʠʷ ʠ ʛʨʘʤʤʘʪʠʢʘè (Spelling and Grammar) ʠʣʠ ʢʥʦʧʢʫ 

F7. ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʟʘʫʨʫʩʘ ʠʣʠ ʧʝʨʝʭʦʜʘ 

ʦʪ ʩʪʨʦʢʠ ʢ ʩʪʨʦʢʝ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚ ʪʝʢʩʪʝ ʠʥʜʠʢʘʪʦʨ ʷʟʳʢʘ 

çʊʘʜʞʠʢʩʢʠʡè. ʇʨʠ ʚʳʙʦʨʝ ʷʟʳʢʘ ʢʥʦʧʦʢ "TG" - ʪʘʜʞʠʢʩʢʠʡ ʪʦʞʝ ʠʤʝʝʪ ʪʦʪ ʞʝ 

ʵʬʬʝʢʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʥʘʙʦʨʝ ʪʝʢʩʪʘ ʝʛʦ ʷʟʳʢʦʤ ʙʫʜʝʪ çʊʘʜʞʠʢʩʢʠʡè, ʘ 

ʧʨʦʚʝʨʢʘ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠ ʧʝʨʝʭʦʜ ʩʦ ʩʪʨʦʢʠ ʥʘ ʩʪʨʦʢʫ ʙʫʜʫʪ ʘʢʪʠʚʠʨʦʚʘʥʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʦʚʝʨʷʪʴ ʪʘʜʞʠʢʩʢʠʝ ʪʝʢʩʪʳ, ʥʘʧʠʩʘʥʥʳʝ ʚ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʜʠʨʦʚʢʝ UNICODE. ʇʨʠʣʦʞʝʥʠʷ MS Office 2010-2019 ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʫʢʚʳ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʤʠ ʩ ʤʦʜʫʣʝʤ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʚ ʢʦʜʠʨʦʚʢʝ UNICODE.  ɺʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʦʧʠʩʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ [1-10], ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ. 

 

ɺʳʚʦʜʳ ʧʦ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʦʚ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚʘʨʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʅʘ 

ʦʩʥʦʚʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ MultiGANJ ʩʦʟʜʘʥʦ ʦʧʠʩʘʥʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʪʝʟʘʫʨʫʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʥʘʩʯʠʪʳʚʘʶʱʝʛʦ ʙʦʣʝʝ 150 000 

ʩʣʦʚʘʨʥʳʭ ʝʜʠʥʠʮ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʰʨʠʬʪʳ, ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʪʝʢʩʪʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʪʘʥʜʘʨʪ ʨʘʩʢʣʘʜʢʠ ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʢʦʜʠʨʦʚʢʝ ʩʠʤʚʦʣʦʚ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʩʪʘʥʜʘʨʪʝ UNICODE. 

ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ: 

- ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʘʣʬʘʚʠʪ; 

- ʘʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ; 

- ʘʣʛʦʨʠʪʤ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ; 
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- ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴ TajSpell ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, ʧʨʦʚʝʨʢʦʡ ʦʨʬʦʛʨʘʬʠʠ, 

ʨʘʩʩʪʘʥʦʚʢʘ ʧʝʨʝʥʦʩʘ ʩʣʦʚ ʠ ʪʝʟʘʫʨʫʩʦʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʧʨʦʚʝʨʷʪʴ ʪʘʜʞʠʢʩʢʠʝ ʪʝʢʩʪʳ, ʥʘʧʠʩʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʜʠʨʦʚʢʝ UNICODE. 

ʄʦʜʫʣʴ TajSpell ʚ ʧʨʠʣʦʞʝʥʠʷʭ Microsoft Office ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʙʫʢʚʳ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʦʙʤʝʥʘ ʩ ʤʦʜʫʣʝʤ ʧʨʦʚʝʨʢʠ 

ʦʨʬʦʛʨʘʬʠʠ ʚ ʢʦʜʠʨʦʚʢʝ UNICODE. 
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ɻʃɸɺɸ 5. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ, ʈɸɿʈɸɹʆʊʂɸ ʀ ɺʅɽɼʈɽʅʀɽ 

ʊɸɼɾʀʂʉʂʆɻʆ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʇɽʈɽɺʆɼʏʀʂɸ 

 

Ä 5.1. ʇʨʦʙʣʝʤʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʤʘʰʠʥʥʳʤ 

ʧʝʨʝʚʦʜʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʝʛʦ ʣʠʪʝʨʘʪʫʨʥʦʡ ʢʨʠʪʠʢʠ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʳʥʝʰʥʷʷ ʩʠʪʫʘʮʠʷ ʚ ʩʬʝʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ ʩʬʝʨʝ 

ʪʘʜʞʠʢʩʢʦʛʦ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ ʧʝʨʝʞʠʚʘʝʪ ʥʝ ʣʫʯʰʠʝ ʚʨʝʤʝʥʘ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʟʘʚʝʨʰʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚʦʧʨʦʩʘʤ. 

ʏʪʦʙʳ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ ʧʨʦʮʝʩʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʨʘʪʢʦ 

ʨʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʧʝʨʝʚʦʜʘ.  

ʉ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʪʨʠʜʮʘʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ 

ʧʝʨʝʚʦʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʟʚʠʚʘʣʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʢʚʘʣʴʥʳʡ ʧʝʨʝʚʦʜ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʳʡ 

ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʝʨʝʚʦʜ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, 

ʯʪʦ ʪʨʝʙʦʚʘʣʦ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ ʭʦʨʦʰʝʛʦ ʟʥʘʥʠʷ ʵʪʦʛʦ ʷʟʳʢʘ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ 

ʧʝʨʝʚʦʜʯʠʢʠ ʪʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʟʥʘʣʠ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʝ ʟʥʘʣʠ ʪʝʦʨʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʥʝ ʩʣʝʜʦʚʘʣʠ 

ʝʛʦ ʤʝʪʦʜʘʤ. ʅʝʜʘʨʦʤ ʠʟʚʝʩʪʥʳʡ ʨʫʩʩʢʠʡ ʧʝʨʝʚʦʜʯʠʢ ʆ. ʂʫʥʜʟʠʯ ʧʠʩʘʣ: çɽʩʪʴ 

ʪʘʢʞʝ ʧʠʩʘʪʝʣʠ ʠ ʧʝʨʝʚʦʜʯʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʟʥʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʧʝʨʝʚʦʜ. ʆʥʠ ʚʠʜʷʪ 

ʟʘʜʘʯʫ ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʪʦʯʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʚʩʝʭ ʩʣʦʚ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʦʪʦʚʷʪ ʜʦʩʣʦʚʥʳʝ ʧʝʨʝʚʦʜʳè. 

ʂʦʥʝʯʥʦ, ʥʝʜʦʩʪʘʪʢʠ ʧʝʨʝʚʦʜʘ ʚʳʟʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ 

ʧʝʨʝʚʦʜʯʠʢʦʚ. ʊʦʯʥʫʶ ʩʠʪʫʘʮʠʶ ʪʝʭ ʣʝʪ ʦ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʚʦʜʯʝʩʢʦʛʦ ʜʝʣʘ 

ʭʘʨʘʪʝʨʠʟʫʶʪ ʩʣʦʚʘ ʪʘʜʞʠʢʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʍ. ɸʭʨʦʨʠ: çʂʘʞʜʳʡ ʧʝʨʝʚʦʜʯʠʢ 

ʯʫʚʩʪʚʫʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʩʪʘʨʘʝʪʩʷ, ʥʦ ʧʦ ʢʘʢʠʤ-ʪʦ 
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ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʞʝʪ, ʫ ʥʝʛʦ ʥʝ ʭʚʘʪʘʝʪ ʩʠʣ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥ ʙʝʩʧʦʤʦʱʝʥ, 

ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠè. 

ʇʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʫʨʦʚʥʝ ʟʥʘʥʠʡ ʠ ʢʫʣʴʪʫʨʳ 

ʪʘʜʞʠʢʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʧʝʨʝʚʦʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʙʳʣ ʥʝ ʩʪʦʣʴ ʚʳʩʦʢ, ʠ ʵʪʦʪ 

ʥʝʜʦʩʪʘʪʦʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʣ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʝʨʝʚʦʜʳ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʢʨʘʱʝʥʠʝʤ ʩʣʦʚ ʠ ʬʨʘʟ 

ʦʨʠʛʠʥʘʣʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ, ʝʩʣʠ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ 

ʪʝʢʩʪʝ ʚʩʪʨʝʯʘʣʠ ʥʝʧʦʥʷʪʥʳʝ ʠʣʠ ʪʨʫʜʥʦʧʦʥʷʪʥʳʝ ʩʣʦʚʘ, ʦʪʙʨʘʩʳʚʘʣʠ ʠʭ ʠ 

ʧʨʦʜʦʣʞʘʣʠ ʧʝʨʝʚʦʜʠʪʴ ʪʝʢʩʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ çʪʚʦʨʯʝʩʪʚʘè ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ 

ʠʩʢʘʞʘʣʩʷ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʥʠʞʘʣʘʩʴ ʠ, ʥʘʢʦʥʝʮ, ʧʨʠʚʦʜʠʣʦ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʩʪʠʣʷ ʧʠʩʘʪʝʣʷ ʚ ʧʝʨʝʚʦʜʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ 

ʦʙʦʛʘʱʝʥʠʷ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɹʣʘʛʦʜʘʨʷ ʧʝʨʝʚʦʜʫ ʚ ʨʦʜʥʦʡ 

ʷʟʳʢ ʚʢʣʶʯʘʶʪʩʷ ʥʦʚʳʝ ʩʣʦʚʘ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʠ ʚʳʨʘʞʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʭʦʨʦʰʠʡ ʧʝʨʝʚʦʜ ʦʙʦʛʘʱʘʝʪ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ, ʥʦ ʜʦʩʣʦʚʥʳʡ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʝʨʝʚʦʜ ʨʘʟʨʫʰʘʝʪ ʝʛʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʢʣʶʯʝʥʠʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʬʨʘʟʝʦʣʦʛʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʨʘʟʨʫʰʘʝʪ ʙʦʛʘʪʫʶ ʣʝʢʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʨʦʜʥʦʛʦ ʷʟʳʢʘ. ʕʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʛʘʪʠʚʥʦʝ ʷʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ ʫʪʨʘʪʳ ʩʚʷʟʠ ʷʟʳʢʘ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʭʦʛʦ 

ʟʥʘʥʠʷ ʧʝʨʝʚʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʧʦʥʠʤʘʥʠʷ ʪʦʥʢʦʩʪʝʡ ʷʟʳʢʘ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʪʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʢʨʘʱʘʣʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ʆʜʥʘʢʦ ʠʩʢʣʶʯʝʥʠʝ ʩʣʦʚ, ʬʨʘʟ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʠʟ ʠʩʭʦʜʥʦʡ 

ʚʝʨʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʠʩʧʨʘʚʠʤʳʤ ʦʰʠʙʢʘʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʠʩʘʪʝʣʠ-

ʧʝʨʝʚʦʜʯʠʢʠ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʟʥʘʣʠ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʠʩʧʳʪʳʚʘʣʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ 

ʧʝʨʝʚʦʜʝ, ʠʛʥʦʨʠʨʦʚʘʣʠ ʦʪʜʝʣʴʥʳʝ ʪʨʫʜʥʳʝ ʨʫʩʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʚʳʨʘʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʚ ʧʝʨʝʚʦʜʘʭ ʧʨʦʰʣʳʭ ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʩʦʢʨʘʱʝʥʠʡ ʩʣʦʚ 

ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ.  ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʯʠʢʠ ʛʨʫʙʦ ʥʘʨʫʰʘʣʠ ʤʝʪʦʜʠʢʫ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʦʧʫʩʢʘʣʠ ʥʝʤʘʣʦ ʦʰʠʙʦʢ. ɺ 
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ, ʥʝ ʧʦʥʠʤʘ ̫ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʨʫʩʩʢʠʭ ʩʣʦʚ ʠ ʬʨʘʟ, ʧʝʨʝʚʦʜʠʣʠ ʠʭ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʥʘʫʛʘʜ, ʧʦʣʘʛʘʷʩʴ ʥʘ ʩʚʦʶ 

ʠʥʪʫʠʮʠʶ, ʢʦʪʦʨʘʷ ʠʭ ʯʘʩʪʦ ʧʦʜʚʦʜʠʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʦʣʴʰʝ ʠʩʢʘʞʘʣʠ ʠʜʝʶ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ.  ʇʦʜʦʙʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʜʘʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ.  

ʉʝʡʯʘʩ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʚʦʜʦʚ ʚ ʪʘʜʞʠʢʩʢʠʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʷʟʳʢ ʚʥʝʜʨʷʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʬʨʘʟʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʯʫʞʜʳʝ ʥʦʨʤʘʤ ʪʘʜʞʠʢʩʢʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ 

ʷʟʳʢʘ ʠ ʝʛʦ ʛʨʘʤʤʘʪʠʢʝ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ ʥʘʯʘʣʦʩʴ ʩ 

ʧʝʨʝʚʦʜʦʚ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤ.̫ ʕʪʠ ʜʦʩʣʦʚʥʳʝ 

ʧʝʨʝʚʦʜʳ ʧʨʠʚʝʣʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʪʘʜʞʠʢʩʢʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʷʟʳʢʝ ʥʝʷʩʥʳʭ 

ʩʣʦʚ, ʥʝʩʚʷʟʥʳʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʷʚʳʭ, ʙʝʩʩʚʷʟʥʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩʦʟʜʘʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʣʦʚʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʝʨʝʚʦʜʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʪʘʜʞʠʢʩʢʠʭ ʧʝʨʝʚʦʜʯʠʢʦʚ ʪʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʤʠʤʦ ʧʨʝʜʣʦʞʝʥʠʡ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʦʙʨʳʚʦʯʥʳʭ ʬʨʘʟ ʠ ʦʙʦʨʦʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʜʦʩʣʦʚʥʦ ʧʝʨʝʚʝʜʝʥʳ ʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʣʠ ʩʦʟʜʘʥʳ ʤʝʪʦʜʦʤ ʢʘʣʢɹʠ, ʦʥʠ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʝʨʝʚʦʜʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʪʘʜʞʠʢʩʢʠʭ ʧʠʩʘʪʝʣʝʡ. 

ʉ ʧʝʨʚʳʭ ʣʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʰʢʦʣʳ, ʥʘʨʷʜʫ ʩ 

ʜʦʩʣʦʚʥʳʤʠ ʧʝʨʝʚʦʜʘʤʠ, ʥʝʢʦʪʦʨʳʝ ʪʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʚʦʙʦʜʥʦ ʧʦʜʭʦʜʠʣʠ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʣʝʢʩʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ, ʯʪʦʙʳ ʧʨʠʙʣʠʟʠʪʴ ʧʝʨʝʚʦʜ ʢ ʠʜʝʝ ʠ ʦʙʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʨʠʛʠʥʘʣʴʥʦʤʫ ʪʝʢʩʪʫ ʪʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʜʦʙʠʣʠʩʴ ʙʦʣʴʰʠʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʫʩʧʝʭʦʚ. ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ 

ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʚʦʜʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢ ʠʩʢʘʞʝʥʠʶ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ (ʘʚʪʦʨʩʢʦʛʦ ʩʪʠʣʷ, ʷʟʳʢʘ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʠʟʚʝʜʝʥʠʷ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʣʴʥʳʡ ʧʝʨʝʚʦʜ ʧʦʥʨʘʚʠʣʩʷ 

ʪʘʜʞʠʢʩʢʦʤʫ ʯʠʪʘʪʝʣʶ ʙʦʣʴʰʝ, ʯʝʤ ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ. ʊʚʦʨʯʝʩʢʠʡ ʧʝʨʝʚʦʜ 

ʪʨʝʙʫʝʪ ʦʪʨʘʞʝʥʠʷ ʥʝ ʩʣʦʚ, ʘ ʜʫʭʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. 
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ʇʝʨʝʚʦʜʯʠʢʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʫʩʩʢʠʭ 

ʧʠʩʘʪʝʣʝʡ, ʠʥʦʛʜʘ ʧʨʦʷʚʣʷ ̫ ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʣʝʢʩʠʢʝ ʦʨʠʛʠʥʘʣʘ. ʆʥʠ ʧʳʪʘʣʠʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʝʨʝʚʝʩʪʠ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʢ 

ʚʢʫʩʫ ʪʘʜʞʠʢʩʢʦʛʦ ʯʠʪʘʪʝʣʷ. 

 ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʝʣʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʦʨʠʛʠʥʘʣʘ ʥʘ ʯʘʩʪʠ ʠ ʝʛʦ ʧʝʨʝʚʦʜ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʤʝʪʦʜʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʘʨʫʰʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʬʦʨʤʦʡ ʪʝʢʩʪʘ. ʆʜʥʘʢʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʯʘʩʪʦ ʚʩʝʛʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʨʝʜʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʣʠʥʥʝʝ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ 

ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʝʨʝʚʦʜʯʠʢʠ ʚʢʣʶʯʘʣʠ ʥʦʚʳʝ ʩʣʦʚʘ ʠ 

ʬʨʘʟʳ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʝʨʝʚʦʜ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʦʥʷʪʥʳʤ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ 

ʢ ʦʨʠʛʠʥʘʣʴʥʦʤʫ ʪʝʢʩʪʫ ʥʝ ʧʨʠʝʤʣʝʤ, ʪ.ʢ. ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ 

ʩʤʳʩʣʫ ʦʨʠʛʠʥʘʣʴʥʦʡ ʚʝʨʩʠʠ. 

ɼʨʫʛʠʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʷʚʣʷʝʪʩʷ ʦʙʠʣʴʥʦʝ ʠ ʥʝʫʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʣʝʢʪʥʳʭ ʩʣʦʚ. ʊʘʜʞʠʢʩʢʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʩʦʟʥʘʪʝʣʴʥʦ ʠʣʠ 

ʥʝʚʦʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʥʦʛʦ ʜʠʘʣʝʢʪʥʳʭ ʩʣʦʚ. ɺ ʧʨʝʜʳʜʫʱʠʭ 

ʧʝʨʝʚʦʜʘʭ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʘʣʝʢʪʳ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ 

(ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʚʦʜʯʠʢʦʚ ʙʳʣʠ ʫʨʦʞʝʥʮʘʤʠ ʛʦʨʦʜʦʚ ʉʘʤʘʨʢʘʥʜ, 

ɹʫʭʘʨʘ, ʍʫʜʞʘʥʜ ʠ ʜʨ.), ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʣʦʚ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. ʂʩʪʘʪʠ, ʚ ʧʝʨʝʚʦʜʘʭ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʘʣʝʢʪʳ ʶʞʥʳʭ ʨʘʡʦʥʦʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠ ʝʛʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʜʘʝʪ ʮʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ 

ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ. ʉʝʛʦʜʥʷ ʟʥʘʯʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʚʦʟʨʘʩʪʘʝʪ ʢʘʢ ʥʠʢʦʛʜʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʜʥʦ ʠʟ ʭʦʨʦʰʠʭ ʩʨʝʜʩʪʚ ʩʙʣʠʞʝʥʠʷ 

ʣʠʪʝʨʘʪʫʨʳ ʠ ʥʘʨʦʜʦʚ. 

ɺ XXI ʚʝʢʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 



171 
 

ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʠ. ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ï ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʤʠʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʘʰʠʥʥʳʝ ʧʝʨʝʚʦʜʯʠʢʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣʘ RBMT (Rule-based Machine 

Translation); 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ SMT (Statistical Machine Translation); 

- ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ NMT (Neural Machine 

Translation); 

- ʪʨʘʥʩʣʷʮʠʷ ʧʘʤʷʪʠ TM (Translation Memory); 

- ʘʜʘʧʪʠʚʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ɸʄʊ (ɸʜʘʧʪʠʚʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ) 

- ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ IMT (ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ); 

- ʛʠʙʨʠʜʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ HMT (Hybrid Machine Translation). 

ʀʩʭʦʜʷ ʠʟ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʧʝʨʝʚʦʜʘ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

1. ʇʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. 

2. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ. 

3. ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʧʨʝʜʤʝʪʥʦʛʦ ʩʣʦʚʘʨʷ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʢʨʫʛʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 

4. ʇʦʣʥʳʡ ʧʝʨʝʚʦʜ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʧʨʠʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Translation Memory. 

ʂʦʥʝʯʥʦ, ʢʘʞʜʳʡ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʢʣʘʩʩʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺ ʮʝʣʷʭ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ, ʪʦ ʝʩʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ, ʩʪʘʚʠʪʩʷ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ-

ʧʝʨʝʚʦʜʯʠʢʘ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚʩʝʛʦ ʪʝʢʩʪʘ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ, ʚʝʨʦʷʪʥʦ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ 

ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ. ʅʘʧʨʠʤʝʨ, ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʥʘ ʨʫʩʩʢʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-
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ʧʝʨʝʚʦʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ ʪʘʙʣʠʮʝ 5.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʧʫʣʷʨʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʝʨʝʚʦʜʘ, ʥʘʟʚʘʥʠʠ ʢʦʤʧʘʥʠʠ, ʩʪʨʘʥʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʜʘ 

ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ. 

 

ʊʘʙʣʠʮʘ 5.1. - ʉʧʠʩʦʢ ʧʦʧʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ 

ˉ 
ʉʠʩʪʝʤʘ 

ʧʝʨʝʚʦʜʘ 
ʂʦʤʧʘʥʠʷ ʉʪʨʘʥʘ 

ʇʝʨʝʚʦʜ 

ʪʘʜʞʠʢʩʢʦʛʦ 

ʪʝʢʩʪʘ 

1 Google Translate Google ʉʐɸ ʝʩʪʴ, ʩ 2015 ʛ. 

2 SYSTRANet Systran ʌʨʘʥʮʠʷ ʥʝʪ 

3 Translate.ru PROMT ʈʦʩʩʠʷ ʥʝʪ 

4 translate.yandex.ru Yandex  ʈʦʩʩʠ ̫ ʥʝʪ 

5 Windows Life 

Translator 

Microsoft 
ʉʐɸ 

ʥʝʪ 

6 Worldlingo Systran ʌʨʘʥʮʠʷ ʥʝʪ 

7 Free Translation SDL ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʝʪ 

8 ImTransator Smart Link 

Corporation 
ʉʐɸ 

ʥʝʪ 

9 Babel Fish Systran ʌʨʘʥʮʠʷ ʥʝʪ 

10 InterTran Translation 

Experts 

Limited 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

ʥʝʪ 

 

ʀʟ ʪʘʙʣʠʮ,r ʚʠʜʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ ʜʦʩʪʫʧʥ r

ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ ʧʝʨʝʚʦʜʘ.  

ɺ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʧʝʨʝʚʦʜʯʠʢʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʝʨʝʚʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʩʪʠ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʘ Google ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʷʟʳʢʘ ʪʝʢʩʪʘ; 

- ʧʝʨʝʚʦʜ ʩʣʦʚ; 

- ʧʝʨʝʚʦʜ ʧʨʝʜʣʦʞʝʥʠʡ; 

- ʧʝʨʝʚʦʜ ʚʝʙ-ʩʪʨʘʥʠʮ; 

- ʧʝʨʝʚʦʜ ʨʫʢʦʧʠʩʥʳʭ ʪʝʢʩʪʦʚ; 

- ʧʝʨʝʚʦʜ ʠʤʝʶʱʠʭʩʷ ʪʝʢʩʪʦʚ ʥʘ ʢʘʨʪʠʥʢʝ; 

- ʛʦʣʦʩʦʚʦʡ ʧʝʨʝʚʦʜ; 
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- ʛʦʣʦʩʦʚʦʝ ʯʪʝʥʠʝ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ; 

- ʚʝʜʝʥʠʝ ʠʩʪʦʨʠʠ ʧʝʨʝʚʦʜʦʚ; 

- ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ; 

- ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ ʥʘ 107 ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʷʟʳʢʦʚ; 

- ʧʝʨʝʚʦʜ ʜʦʢʫʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʘʭ DOC, DOCX, TXT, RTF, HTML, Android 

Resource (XML), Application Resource Bundle (ARB) ʠ ʜʨʫʛʠʭ; 

- ʜʦʙʘʚʣʝʥʠʝ ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ; 

- ʧʦʜʜʝʨʞʢʘ ʧʘʤʷʪʠ ʪʨʘʥʩʣʷʪʦʨʘ TMX; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʣʷʪʦʨʦʚ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ; 

- ʥʘʣʠʯʠʝ Google Translator Toolkit ʠ ʩʝʨʚʠʩʦʚ Google API. 

ʅʘʨʷʜʫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʳʣ ʟʘʤʝʯʝʥ ʠ ʩʧʠʩʦʢ ʥʝʜʦʩʪʘʪʢʦʚ 

ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʯʠʢʘ Google: 

- ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ; 

- ʧʦʪʝʨʷ ʩʦʜʝʨʞʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚ ʩʣʫʯʘʝ ʝʛʦ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩ 

ʪʝʢʩʪʘ, ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʚʦʜʯʠʢʘ ʪʦʣʴʢʦ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ; 

- ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʩ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ; 

- ʥʝʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ ʩʣʦʞʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ; 

- ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʧʝʨʝʚʦʜʯʠʢʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ Google. ʅʘ ʵʪʘʧʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʠʪʩʷ 

ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ. ʊʝʢʫʱʠʡ ʧʨʦʝʢʪ ʧʦ 

ʪʘʜʞʠʢʩʢʦʤʫ ʷʟʳʢʫ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. 

 

Ä5.2. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʦʧʨʦʩʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ 
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ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʅʘ ʵʪʦʤ ʨʘʟʜʝʣʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʪ.ʝ. 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʨʠʬʪʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘ ʰʨʠʬʪʳ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʩ ʢʠʨʠʣʣʠʮʳ ʚ 

ʣʘʪʠʥʠʮʫ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʥʘʙʦʨ ʧʠʩʴʤʝʥʥʳʭ ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʢʠʨʠʣʣʠʮʫ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʘʪʠʥʠʮʫ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʧʦʨʷʜʦʢ ʠ ʩʭʝʤʘ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ.  

ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʨʝʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚ 1991 ʛʦʜʫ, ʠ ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʰʘʛʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʳʣʦ ʚʭʦʞʜʝʥʠʝ ʚ ʤʠʨʦʚʫʶ ʧʦʣʠʪʠʢʫ. ɹʦʣʝʝ 150 ʩʪʨʘʥ 

ʧʨʠʟʥʘʣʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʠʟ ʥʠʭ 126 ʩʪʨʘʥ ʠʤʝʶʪ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʥʘʰʝʡ ʩʪʨʘʥʦʡ. ɹʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʤʠʨʘ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʃʠʜʝʨʘ ʥʘʮʠʠ, ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʘ, ʊʘʜʞʠʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ ʜʦʩʪʦʡʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʩʬʝʨʝ ʧʦʣʠʪʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʠʨʦʚʦʤ ʫʨʦʚʥʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ 

ʯʣʝʥʦʤ ʨʷʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʆʆʅ, ʉʅɻ 

ʠ ʐʆʉ.  

ɺ ʨʘʤʢʘʭ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʰʠʨʦʢʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʮʝʩʩ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʝʝ ʦʙʤʝʥʘ ʢʘʢ ʥʘ ʙʫʤʘʞʥʳʭ, ʪʘʢ ʠ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʪʨʘʥ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʩʤʳʩʣ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʥʘ ʮʝʣʝʚʦʡ ʷʟʳʢ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʷʚʣʝʥʠʝ ʙʫʢʚʝʥʥʦʡ 

ʢʦʥʚʝʨʩʠʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʝ ʥʘ ʟʥʘʯʝʥʠʠ ʩʣʦʚʘ, ʘ ʥʘ ʝʛʦ ʟʚʫʯʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʩʣʦʚ ʠʟ ʘʣʬʘʚʠʪʘ ʦʜʥʦʛʦ ʷʟʳʢʘ ʚ 

ʜʨʫʛʦʡ ʩ ʮʝʣʴʶ ʧʨʦʠʟʥʝʩʝʥʠʷ ʩʣʦʚ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. ɺʦʦʙʱʝ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫʢʚ ʧʨʦʠʩʭʦʜʠʪ ʷʚʣʝʥʠʝ ʟʘʤʝʥʳ ʙʫʢʚʳ ʦʜʥʦʛʦ ʩʣʦʚʘ ʠʩʭʦʜʥʦʛʦ 

ʘʣʬʘʚʠʪʘ ʥʘ ʬʦʥʝʪʠʯʝʩʢʠ ʩʭʦʜʥʳʝ ʙʫʢʚʳ ʜʨʫʛʦʛʦ ʘʣʬʘʚʠʪʘ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʘʟʥʳʤʠ ʮʠʚʠʣʠʟʘʮʠʷʤʠ ʠ ʥʘʨʦʜʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʧʠʩʴʤʝʥʘ, ʩʝʛʦʜʥʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʠʩʧʦʣʴʟʫʶʪ 

ʪʦʣʴʢʦ ʧʷʪʴ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʠʥʦʛʜʘ ʦʯʝʥʴ 

ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʜʦʨʘʙʦʪʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ). ɺ 

ʪʘʙʣʠʮʝ 5.2. ʧʝʨʝʯʠʩʣʝʥʳ ʧʠʩʴʤʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʠ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

ʊʘʙʣʠʮʘ 5.2. - ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʠʩʴʤʝʥʥʦʩʪʠ ʚ ʤʠʨʝ 

ˉ ɺʠʜ ʧʠʩʴʤʘ 
ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʠʩʴʤʘ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ, 

ʚʝʢ 

ʉʪʨʫʢʪʫʨʘ 

ʘʣʬʘʚʠʪʘ 

1 ʂʠʪʘʡʩʢʠʡ ʩʚʝʨʭʫ ʚʥʠʟ  

(ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 

ʩ VIII ʚʝʢʘ ʜʦ 

ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ 

ʚʳʰʝ 50 ʪʳʩʷʯ 

ʠʝʨʦʛʣʠʬʦʚ 

2 ʃʘʪʠʥʩʢʠʡ ʩʚʝʨʭʫ ʚʥʠʟ  

(ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 

ʩ VII ʚʝʢʘ ʜʦ 

ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ  
26 ʙʫʢʚ 

3 ʀʥʜʠʡʩʢʠʡ ʩʚʝʨʭʫ ʚʥʠʟ  

(ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 

ʩ III ʚʝʢʘ ʜʦ 

ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ 

50 ʦʩʥʦʚʥʳʭ 

ʟʥʘʢʦʚ 

4 ɸʨʘʙʩʢʠʡ ʩʚʝʨʭʫ ʚʥʠʟ  

(ʩʧʨʘʚʘ ʥʘʣʝʚʦ) 
V ʚʝʢ 28 ʙʫʢʚ 

5 ʂʠʨʠʣʣʠʯʝʩʢʠʡ ʩʚʝʨʭʫ ʚʥʠʟ  

(ʩʣʝʚʘ ʥʘʧʨʘʚʦ) 
VIII  ʚʝʢ 

33 ʙʫʢʚʳ 

(ʪʨʘʜʠʮʠʦʥʥʳʡ) 

 

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ ʠʝʨʦʛʣʠʬʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʂʠʪʘʝ, ʗʧʦʥʠʠ, 

ʖʞʥʦʡ ʂʦʨʝʝ ʠ ʉʝʚʝʨʥʦʡ ʂʦʨʝʝ. 

ʀʥʜʠʡʩʢʘʷ ʧʠʩʴʤʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʪʨʘʥʘʭ 

ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ: ʀʥʜʠʠ, ʐʨʠ-ʃʘʥʢʝ, ɹʘʥʛʣʘʜʝʰ, ʄʴʷʥʤʝ, ʊʘʠʣʘʥʜʝ, ʃʘʦʩʝ, 

ʂʘʤʙʦʜʞʝ, ʅʝʧʘʣʝ, ɹʫʪʘʥʝ. 

ʉʝʛʦʜʥʷ ʣʘʪʠʥʠʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ 

ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ɸʬʨʠʢʠ, ʘ ʪʘʢʞʝ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ: 

ʊʫʨʮʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʝ, ʀʥʜʦʥʝʟʠʠ, ʄʘʣʘʡʟʠʠ, ɺʴʝʪʥʘʤʝ, ʋʟʙʝʢʠʩʪʘʥʝ, 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ. 

ɸʨʘʙʩʢʘʷ ʧʠʩʴʤʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ, ʪʘʢʠʭ ʢʘʢ ʄʘʚʨʠʪʘʥʠʷ, 

ʄʘʨʦʢʢʦ, ɿʘʧʘʜʥʘʷ ʉʘʭʘʨʘ, ɸʣʞʠʨ, ʊʫʥʠʩ, ʃʠʚʠʷ, ɽʛʠʧʝʪ, ʉʫʜʘʥ, ʃʠʚʘʥ, ʉʠʨʠʷ, 

ʀʦʨʜʘʥʠʷ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʆɸʕ, ʂʫʚʝʡʪ, ʂʘʪʘʨ, ɹʘʭʨʝʡʥ, ʁʝʤʝʥ, ʆʤʘʥ, ʀʨʘʥ, 

ɸʬʛʘʥʠʩʪʘʥ, ʇʘʢʠʩʪʘʥ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʠʨʠʣʣʠʮʘ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʦʡ ʧʠʩʴʤʝʥʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ 

ʧʠʩʴʤʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ɹʝʣʦʨʫʩʩʠʠ, ʋʢʨʘʠʥʳ, ʉʝʨʙʠʠ, ɹʦʣʛʘʨʠʠ, ʉʝʚʝʨʥʦʡ 

ʄʘʢʝʜʦʥʠʠ, ʂʘʟʘʭʩʪʘʥʝ, ʂʠʨʛʠʟʠʠ, ʊʘʜʞʠʢʠʩʪʘʥʝ, ʄʦʥʛʦʣʠʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʚ 

ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ - ʚ ɹʦʩʥʠʠ ʠ ɻʝʨʮʝʛʦʚʠʥ, ʏʝʨʥʝʦʛʦʨʠʠ. 

ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʠʩʧʦʣʴʟʫʝʪ ʘʨʘʙʩʢʫʶ ʛʨʘʬʠʢʫ ʩ ʤʦʤʝʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʩʣʘʤʘ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ 1929 ʛʦʜʫ ʥʘ ʦʩʥʦʚʝ ʨʝʬʦʨʤ ʪʘʜʞʠʢʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʚ ʩʪʨʘʥʝ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʘʪʠʥʩʢʠʡ ʘʣʬʘʚʠʪ. ʉ 1940 ʛʦʜʘ ʠ 

ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʠʨʠʣʣʠʮʘ. ɺ 1998 ʛʦʜʫ ʚ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʬʦʨʤʘ, ʠ ʩʝʛʦʜʥʷ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ 35 ʙʫʢʚ ʢʠʨʠʣʣʠʮʳ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʨʠʬʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʩʠʤʚʦʣʦʚ ʦʜʥʦʛʦ ʩʮʝʥʘʨʠʷ ʩʠʤʚʦʣʘʤʠ ʜʨʫʛʦʛʦ ʩʮʝʥʘʨʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ ʠʣʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʨʝʰʘʝʪ 

ʧʨʦʙʣʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ ʚ ʜʚʫʭ ʘʣʬʘʚʠʪʥʳʭ 

ʩʠʩʪʝʤʘʭ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʪʦʯʥʳʡ 

ʩʤʳʩʣ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ 

ʪʝʢʩʪʘ ʜʦʣʞʥʘ ʚʦʟʚʨʘʱʘʪʴ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʚ ʢʦʥʪʝʢʩʪʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʘʚʠʣʘ ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ ʜʨʫʛʠʤ ʩʠʤʚʦʣʦʤ. 

ʈʝʟʫʣʴʪʘʪ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʦʚʦ, ʥʘʧʠʩʘʥʥʦʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʩʠʤʚʦʣʦʚ, ʥʘʧʨʠʤʝʨ, ʘʥʛʣʠʡʩʢʦʛʦ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜʦʤ. ɽʩʣʠ ʠʩʭʦʜʥʦʝ ʩʣʦʚʦ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʚ ʜʘʥʥʦʤ ʷʟʳʢʝ, ʪʦ ʠ 

ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʰʨʠʬʪʦʚ ï ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʦʠʩʢʝ, ʚʳʙʦʨʝ ʠʣʠ ʠʥʜʝʢʩʠʨʦʚʘʥʠʠ 

ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʘ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʨʠʬʪʦʚ ʤʦʞʥʦ ʥʘʡʪʠ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʘʧʠʩʘʥʥʫʶ ʜʨʫʛʠʤ ʘʣʬʘʚʠʪʦʤ, ʠ ʚʝʨʥʫʪʴ ʝʝ ʢ ʩʮʝʥʘʨʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɺ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʨʠʬʪʦʚ ʨʝʢʦʤʝʥʜʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 
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- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʘʣʬʘʚʠʪʦʚ; 

- ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʯʥʳʭ ʠʤʝʥ, ʪʦʧʦʥʠʤʦʚ, 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʩʫʪʠ ʣʠʯʥʳʭ ʠʤʝʥ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ, 

ʬʦʣʴʢʣʦʨʥʳʭ ʛʝʨʦʝʚ, ʥʘʟʚʘʥʠʡ ʩʪʨʘʥ ʠ ʥʘʨʦʜʦʚ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʳʭ ʨʝʘʣʠʡ; 

- ʪʝʨʤʠʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʬʝʨʘʭ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʳʤʠ ʬʦʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʦʟʚʨʘʪʘ ʠʤʝʥʥʦ ʚ ʪʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ; 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʣʠ ʢʦʤʧʦʥʝʥʪ ʩʤʝʰʘʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ 

ʤʝʪʦʜʦʤ ʢʘʣʢɹʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʨʠʬʪʦʚ ʠʟ ʢʠʨʠʣʣʠʮʳ ʚ ʣʘʪʠʥʠʮʫ 

ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʨʘʚʠʣʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʘʜʞʠʢʩʢʠʭ ʙʫʢʚ ʚ ʨʫʩʩʢʫʶ ʢʠʨʠʣʣʠʮʫ ʠ 

ʘʥʛʣʠʡʩʢʫʶ ʣʘʪʠʥʠʮʫ. 

ʇʨʘʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʡ ʢʠʨʠʣʣʠʮʳ ʚ ʨʦʩʩʠʡʩʢʫʶ ʢʠʨʠʣʣʠʮʫ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.1. 

 

ʈʠʩʫʥʦʢ 5.1. - ʇʦʨʷʜʦʢ ʦʙʤʝʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʙʫʢʚʭ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʧʨʦʠʟʥʦʰʝʥʠʷ ʙʫʢʚ ʩʦʛʣʘʩʥʦ ʘʣʬʘʚʠʪʫ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, 

ʥʘʧʨʠʤʝʨ, ʠʤʝʥ ʣʶʜʝʡ, ʪʦʧʦʥʠʤʦʚ, ʥʘʟʚʘʥʠʡ ʩʪʨʘʥ ʠ ʥʘʨʦʜʦʚ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ 
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ʠʟʜʘʥʠʡ, ʣʠʪʝʨʘʪʫʨʳ; ʪʝʨʤʠʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ; ʵʣʝʤʝʥʪ ʩʤʝʰʘʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ. ʅʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʩʦʟʜʘʥʘ ʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 5.2.). 

 

 

ʈʠʩʫʥʦʢ 5.2. - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʠʪʝʨʘʮʠʠ 

 

ʉʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʠʥʪʝʨʬʝʡʩʳ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʣʦʢ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ-ʩʠʩʪʝʤʳ ï ʙʣʦʢ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʘ ʤʦʜʫʣʷ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ: ʤʦʜʫʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʠʩʴʤʝʥʥʦʩʪʠ (ʙʣʦʢ 3) ʠ ʤʦʜʫʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʙʣʦʢ 4). ʊʨʝʪʴʷ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʧʘʨ ʷʟʳʢʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ 

ʦʙʤʝʥʘ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʠʩʴʤʝʥʥʳʭ ʩʠʤʚʦʣʦʚ (ʙʣʦʢ 5). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ʄʦʜʝʣʠ ʬʘʡʣʦʚʳʭ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʣʠʥʝʡʥʳʭ ʩʠʤʚʦʣʦʚ. ɺ ʦʙʨʘʟʮʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʧʦʢʘʟʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʷʟʳʢʦʚʳʝ ʧʘʨʳ: ʪʘʜʞʠʢʩʢʘʷ ʢʠʨʠʣʣʠʮʘ ʠ ʘʥʛʣʠʡʩʢʘʷ ʣʘʪʠʥʠʮʘ, 

ʪʘʜʞʠʢʩʢʘʷ ʢʠʨʠʣʣʠʮʘ ʠ ʨʫʩʩʢʘ ̫ ʢʠʨʠʣʣʠʮʘ. ʅʘ ʨʠʩʫʥʢʝ 5.3 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘʟʚʘʥʠʷ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ. 

 

 

ʈʠʩʫʥʦʢ 5.3. - ʆʙʨʘʟʝʮ ʬʦʨʤʳ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ (tj-en) 

 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ 

ʩʠʩʪʝʤʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʘʪʨʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʧʘʨʳ ʷʟʳʢʦʚ ʩ ʫʯʝʪʦʤ 

ʤʘʪʨʠʮʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʠʤʚʦʣʦʚ (ʨʠʩ. 5.4). 

 

 

ʈʠʩʫʥʦʢ 5.4. - ʆʙʨʘʟʝʮ ʬʦʨʤʳ ʩʠʩʪʝʤʳ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ (ru-en) 
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ɺ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʪʠʯʥʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʪʝʢʩʪʘ ʪʘʜʞʠʢʩʢʦʡ 

ʢʠʨʠʣʣʠʮʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʠ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʊʊʋ 

ʧʦʢʘʟʳʚʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʘʥʛʣʠʡʩʢʠʡ ʠ ʨʫʩʩʢʠʡ ʘʣʬʘʚʠʪ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʧʨʦʝʢʪ ʜʦʩʪʫʧʝʥ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʚʦ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ ʧʦ ʘʜʨʝʩʫ 

www.tajlingvo.tj\transliteration. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ ʧʠʩʴʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʙʤʝʥ ʙʫʢʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʫʢʚ ʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʷʟʳʢʘ (ʠʩʭʦʜʥʦʛʦ 

ʷʟʳʢʘ) ʚ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʫʢʚ ʜʨʫʛʦʛʦ ʘʣʬʘʚʠʪʘ (ʢʦʥʝʯʥʦʛʦ ʷʟʳʢʘ). ɺ ʮʝʣʦʤ 

ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʚʥʦʛʦ ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʙʫʢʚ, 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʚʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʦʥʝʯʥʳʭ ʙʫʢʚ ʠ ʦʩʦʙʳʭ ʧʨʘʚʠʣ ʥʘʧʠʩʘʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʷʟʳʢʘ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘʥʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʷʟʳʢʦʚʳʭ ʧʨʘʚʠʣ ʨʘʟʨʘʙʦʪʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʡ ʟʘʤʝʥʳ ʙʫʢʚ. ʅʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ, ʧʦʠʩʢʘ ʠ 

ʚʳʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʪʝʢʩʪʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʣʛʦʨʠʪʤʝ ʤʘʰʠʥʥʦʡ 

ʟʘʤʝʥʳ ʙʫʢʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʘʟʚʠʪʠʠ ʤʘʰʠʥʥʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʙʳʣʠ 

ʜʦʩʪʠʛʥʫʪʳ ʫʯʝʥʳʤʠ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʊʘʢ, ʚʝʜʫʱʠʝ ʫʯʸʥʳʝ ʀʥʜʠʠ 

ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʠʩʪʝʤ ʜʣʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʠʥʜʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʘ ʫʯʸʥʳʝ ʠʟ ʘʨʘʙʩʢʠʭ ʩʪʨʘʥ ï ʜʣʷ ʘʨʘʙʦ-ʧʝʨʩʠʜʩʢʦʛʦ 
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ʘʣʬʘʚʠʪʘ. ʉʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʣʠ ʫʯʝʥʳʝ-

ʢʦʤʧʴʶʪʝʨʥʳʝ ʣʠʥʛʚʠʩʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɹʝʣʦʨʫʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʘ.  

ʉ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʦʙʨʝʪʝʥʠ ̫ ʈʝʩʧʫʙʣʠʢʦʡ 

ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʦʯʥʦʛʦ ʤʝʩʪʘ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ, ʚʦʧʨʦʩ ʤʘʰʠʥʥʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʠʝ ʘʣʬʘʚʠʪʳ ʤʠʨʦʚʳʭ ʷʟʳʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʠ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. 

ɺʦʧʨʦʩ ʨʝʰʝʥʠ ̫ ʟʘʜʘʯʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʨʷʜ ʩʣʦʞʥʳʭ 

ʧʨʦʙʣʝʤ. ʊʘʢ, ʪʨʫʜʥʦʩʪʠ ʚ ʟʘʤʝʥʝ ʙʫʢʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʦʝ ʠ ʟʘʧʫʪʘʥʥʦʝ 

ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʥʝʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʚ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʦʜʥʦʡ ʙʫʢʚʳ ʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʷʟʳʢʘ 

ʧʘʨʝ ʙʫʢʚʳ ʜʨʫʛʠʭ ʘʣʬʘʚʠʪʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʠʩʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʫʪʝʡ ʝʛʦ ʨʝʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʵʪʠ ʪʠʧʳ ʙʫʢʚ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ. ɹʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʙʫʢʚʳ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʤʝʥʘ ʚʦʦʙʱʝ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ. ɽʩʪʴ ʛʨʫʧʧʘ ʙʫʢʚ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ 

ʚ ʜʨʫʛʫʶ ʛʨʫʧʧʫ ʙʫʢʚ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʳʤ ʩʚʦʠʤ ʟʚʫʢʦʧʨʦʠʟʥʦʰʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘ ̫ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ ʚ ʙʠʙʣʠʦʪʝʢʘʭ, ʦʙʨʘʙʦʪʢʠ ʣʠʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʘʚʠʘʙʠʣʝʪʦʚ, ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʠ ʚ ʮʝʣʦʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʪʠʧʦʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣ ʧʨʘʚʦʧʠʩʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ. ʈʘʟʫʤʝʝʪʩʷ, ʨʝʟʫʣʴʪʘʪ ʟʘʤʝʥʳ 

ʥʘʮʝʣʝʥ ʥʘ ʛʨʫʧʧʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʧʨʘʚʠʣʴʥʦ, ʧʦʥʷʪʥʦ 

ʠ ʧʨʠʚʳʯʥʦ ʧʨʦʠʟʥʝʩʪʠ ʧʦʣʫʯʝʥʥʦʝ ʩʣʦʚʦ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡ ʘʣʬʘʚʠʪ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʤʝʥʝ ʙʫʢʚ ʧʨʝʜʣʦʞʝʥʳ 

ʤʝʪʦʜʳ ʩʝʛʤʝʥʪʘʮʠʠ (ʜʝʢʦʤʧʦʟʠʮʠʠ), ʪʦ ʝʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʣʦʚʘ ʥʘ ʩʠʤʚʦʣʳ ʠʣʠ 

ʧʘʨʳ ʙʘʡʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʤʝʩʪʝ ʩ ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩʣʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (RNN ï Recurrent 

Neural Network) ʠ ʪʦʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ (NMT ï 

Neural Machine Translation). 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʠʤʚʦʣʦʚ (Conv Seq2Seq ï 

Convolutional Sequence to Sequence) ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʦʙʣʘʩʪʠ 
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ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʜʨʫʛʦʛʦ ʷʟʳʢʘ. ʄʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʝʜʣʦʞʝʥʠʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʩʣʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʩʯʠʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʷʟʳʢʘ ʦʙʱʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʘʛʘʪʴ ʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɼʦ ʩʠʭ ʧʦʨ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʜʣʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʠʟ ʘʣʬʘʚʠʪʘ ʦʜʥʦʛʦ ʷʟʳʢʘ ʚ 

ʜʨʫʛʦʡ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠ ʜʣʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʉ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʘʥʛʣʠʡʩʢʠʡ ʠ ʨʫʩʩʢʠʡ ʘʣʬʘʚʠʪʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘʟʳʚʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ʜʦʩʪʫʧʝʥ ʚ ʀʥʪʝʨʥʝʪʝ ʧʦ ʘʜʨʝʩʫ 

tajlingvo.tj\transliteration. 

 

Ä5.3. ʉʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤ rʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʷʟʳʢʦʟʥʘʥʠʶ, 

ʧʦʩʢʦʣʴʢʫ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʥʘʫʢʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ (ʕɺʄ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʥʘ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ. 

ʄʘʠhʥʥʳʡ ʧʝʨʝʚʦʜ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʩ ʦʜʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 
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ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʕɺʄ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʩʠʩʪʝʤ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ: 

- ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ (SMT). ʕʪʦʪ ʚʠʜ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʪʝʢʩʪʦʚ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʧʦʧʘʨʥʦ (ʪʦ ʝʩʪʴ 

ʪʝʢʩʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʝʚʦʜ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ). ʅʘ 

ʙʘʟʝ ʵʪʦʛʦ ʪʠʧʘ ʨʘʙʦʪʘʶʪ ʤʘʰʠʥʳ-ʧʝʨʝʚʦʜʯʠʢʠ çʗʥʜʝʢʩ.ʇʝʨʝʚʦʜʯʠʢè, Google 

Translate ʠ ABBYY; 

- ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ (RBMT). ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʪʠʧʘ ʣʝʞʠʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ ʠ ʧʝʨʝʚʦʜʠʤʦʛʦ ʪʝʢʩʪʘ. ʅʘ ʙʘʟʝ ʩʠʩʪʝʤ 

ʵʪʦʛʦ ʪʠʧʘ ʨʘʙʦʪʘʶʪ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ PROMT ʚ ʈʦʩʩʠʠ, SYSTRAN ʚʦ 

ʌʨʘʥʮʠʠ ʠ Linguatec ʚ ɻʝʨʤʘʥʠʠ; 

- ʩʠʩʪʝʤʘ ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ (NMT). ʕʪʘ ʩʠʩʪʝʤʘ, ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʨʘʚʥʠʚʘʝʪ ʙʦʣʴʰʠʝ ʪʝʢʩʪʳ ʧʦʧʘʨʥʦ ʠ ʫʯʠʪʩʷ ʥʘʭʦʜʠʪʴ 

ʟʘʢʦʥʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʩʠʩʪʝʤʝ ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʠʡ, ʘ ʥʝ ʩʣʦʚ ʠ ʬʨʘʟ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʩʠʩʪʝʤʳ SMT. ʉʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʗʥʜʝʢʩ. ʇʝʨʝʚʦʜʯʠʢ (ʩ 14 ʩʝʥʪʷʙʨʷ 

2017 ʛ.) ʠ Google Translate (ʩ 27 ʩʝʥʪʷʙʨʷ 2016 ʛ. ʚ ʥʝʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʷʟʳʢʦʚʳʭ ʧʘʨʘʭ) ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ NMT ʥʘʨʷʜʫ ʩ SMT. 

ʀʟ ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

SMT ʠ NMT ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʝʤ RBMT, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʷʟʳʢʦʚʡ ʙʘʟʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ RBMT ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʷʟʳʢʦʚʦʛʦ ʨʝʩʫʨʩʘ, ʪʦʛʜʘ ʢʘʢ SMT ʠ NMT ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ 

ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. ʇʦ ʢʘʯʝʩʪʚʫ ʧʝʨʝʚʦʜʘ RBMT ʪʘʢʞʝ ʧʨʝʚʦʩʭʦʜʠʪ SMT ʠ 

NMT. ʊʘʢʞʝ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RBMT ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʤʦʱʥʦʤ 

ʘʧʧʘʨʘʪʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ SMT ʠ NMT ʧʝʨʝʜ RBMT ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʣʝʛʢʦ 

ʨʘʩʰʠʨʠʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʥʦʚʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ 

ʨʘʩʰʠʨʝʥʠʷ RBMT ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤ SMT, RBMT ʠ NMT ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 5.3. 
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ʊʘʙʣʠʮʘ 5.3. - ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤ SMT ʠ RBMT 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

SMT 

 

1. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, 

ʩʣʫʞʘʱʝʛʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠ 

ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

2. ʍʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʝ. 

3. ʇʝʨʝʚʝʜʝʥʥʳʡ ʪʝʢʩʪ 

ʘʥʘʣʦʛʠʯʝʥ ʧʝʨʝʚʦʜʫ 

çʧʝʨʝʚʦʜʯʠʢ-ʯʝʣʦʚʝʢè.  

1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʷʟʳʢʦʚʦʛʦ 

ʨʝʟʝʨʚʘ. 

2. ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʚ ʧʦʧʳʪʢʝ 

ʥʘʡʪʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

ʚʳʜʚʠʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʘʷ ʛʠʧʦʪʝʟʘ. 

1. ʊʝʩʥʘʷ ʩʚʷʟʴ ʩ ʷʟʳʢʦʚʳʤ 

ʨʝʟʝʨʚʦʤ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʵʢʚʠʚʘʣʝʥʪʘ ʚ 

ʷʟʳʢʦʚʦʤ ʨʝʟʝʨʚʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ ʧʝʨʝʚʝʜʝʥʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. 

3. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʪʴ 

ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʦʜʘ. 

4. ʅʝʜʦʩʪʘʪʦʢ ʨʘʙʦʪʳ ʧʨʠ 

ʧʝʨʝʚʦʜʝ "ʧʦ ʧʨʘʚʠʣʘʤ". 

5. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʱʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ  

RBMT 

 

1. ɺʦʟʤʦʞʥʦʩʪʴ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ, ʯʪʦ 

ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ. 

2. ʅʝ ʪʨʝʙʫʝʪ ʤʦʱʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

3. ʇʨʠ ʧʝʨʝʚʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ. 

4. ɸʜʝʢʚʘʪʥʦʝ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʥʘ ʦʙʱʠʝ 

ʪʝʤʳ 

 

1. ɹʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʷʭ ʦʙʳʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ 

ʟʘʪʨʘʪ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʚʨʝʤʝʥʠ 

ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʢʠ 

ʦʙʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

NMT 

 

 

 

 

 

 

 

1. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʨʘʙʦʪʘʝʪ ʩ 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ 

ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʘ. 

2. ʊʝʢʩʪ ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʩʣʦʚʘ ʠ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʵʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʩʤʳʩʣʦʚʫʶ 

ʩʚʷʟʴ ʚʥʫʪʨʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

3. ʇʦʩʢʦʣʴʢʫ NMT ʥʝ 

ʨʘʙʦʪʘʝʪ ʩ ʯʘʩʪʷʤʠ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʧʝʨʝʚʦʜ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʚʷʟʥʳʤ ʠ 

"ʧʣʘʚʥʳʤ". 

1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʷʟʳʢʦʚʦʛʦ 

ʨʝʟʝʨʚʘ. 

2. ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʚ ʧʦʧʳʪʢʝ 

ʥʘʡʪʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ 

ʚʳʜʚʠʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʘʷ ʛʠʧʦʪʝʟʘ. 

3. NMT ʥʝ ʚʩʝʛʜʘ ʧʨʘʚʠʣʴʥʦ 

ʧʝʨʝʚʦʜʠʪ ʥʝʦʙʳʯʥʳʝ ʠʤʝʥʘ ʠ 

ʨʝʜʢʠʝ ʩʣʦʚʘ. 
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ɺ ʮʝʣʦʤ, ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʩʧʨʦʩʘ ʦʙʱʝʩʪʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʶ, ʩʧʨʦʩ ʥʘ ʧʝʨʝʚʦʜ 

ʜʘʥʥʳʭ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʠ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʨʘʟʚʠʪʠʶ ʤʘʰʠʥʥʳʭ 

ʧʝʨʝʚʦʜʯʠʢʦʚ. ʂʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ ʗʥʜʝʢʩ, Google, ʇʈʆʄʇʊ ʠ ʜʨʫʛʠʝ, 

ʧʨʠʣʘʛʘʶʪ ʤʥʦʛʦ ʫʩʠʣʠʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʤʘʰʠʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʧʦʣʴʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʕɺʄ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʛʦʜʥʷʰʥʶʶ ʞʠʟʥʴ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ, ʚʝʜʴ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ 

çʯʝʣʦʚʝʢʫ-ʧʝʨʝʚʦʜʯʠʢʫè. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʙʨʘʙʦʪʢʘ ʪʘʜʞʠʢʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ 

Googleè ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ SMT ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʧʝʨʝʚʦʜʯʠʢʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Google. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ RBMT ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʠ Google, ʨʘʟʨʘʙʦʪʘʪʴ ʧʝʨʝʚʦʜʯʠʢ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ RBMT ʥʝʚʦʟʤʦʞʥʦ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʝ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ çData miningè (çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭè) ʜʣʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ ʨʘʟʨʘʙʦʪʢʫ 

ʪʘʜʞʠʢʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ Google ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ 

NMT. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ. ʇʝʨʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʥʘʯʘʣʠʩʴ ʚ 1950-1960-ʭ ʛʦʜʘʭ, 

ʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʚʝʨʰʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʧʝʯʘʪʥʳʭ ʠ 

ʨʫʢʦʧʠʩʥʳʭ ʪʝʢʩʪʦʚ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝ ʫʜʘʣʦʩʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʜ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ (ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ) ʠ 

ʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʠ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʜʘʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ çʧʦʥ̫ʪʥʳʝè ʬʨʘʟʳ, ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʥʝ ʙʳʣ ʩʧʦʩʦʙʝʥ 

ʧʝʨʝʚʦʜʠʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʤʘʰʠʥʥʳʝ ʧʝʨʝʚʦʜʯʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, 

ʢʦʪʦʨʳʝ ʣʠʰʴ ʧʝʨʝʚʦʜʷʪ ʚʚʝʜʝʥʥʦʝ ʚ ʧʨʦʛʨʘʤʤʫ ʩʣʦʚʦ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 
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ʜʨʫʛʠʝ ʷʟʳʢʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ç4in1 Dictionary, ʜʦʩʪʫʧ ʢ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʩʣʝʜʫʶʱʝʤ ʚʝʙ-ʩʘʡʪʝ www.tajlingvo.tj. ʇʨʦʛʨʘʤʤʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʚʦʜʘ ʩʣʦʚ ʩ ʨʫʩʩʢʦʛʦ, ʘʥʛʣʠʡʩʢʦʛʦ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʠ 

ʥʘʦʙʦʨʦʪ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʦʙʣʝʛʯʠʪʴ ʦʩʚʦʝʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ, ʘʥʛʣʠʡʩʢʦʛʦ ʠ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. ʇʨʦʛʨʘʤʤʘ ç4in1-Dictionaryè ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʙʘʟʫ ʜʘʥʥʳʭ:  

- ʨʝʟʝʨʚ ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʭ ʷʟʳʢʦʚ ï 42 000, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ 

ʙʦʣʝʝ 27 000; 

- ʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢʦʚʦʡ ʨʝʟʝʨʚ ï 68 000, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 54 000 ʩʣʦʚ; 

- ʘʥʛʣʦ-ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢʦʚʦʡ ʨʝʟʝʨʚ ï 12 000, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 5 000 ʩʣʦʚ; 

- ʪʘʜʞʠʢʩʢʦ-ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʦʚʦʡ ʨʝʟʝʨʚ ï 24 000, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 11 000 

ʩʣʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʝʨʝʚʦʜʘ ʧʨʝʜʣʦʞʝʥʠʡ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʦʙʲʷʩʥʠʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʦʜʘ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ ʵʪʫ ʮʝʣʴ ʚʭʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʪʨʘʞʝʥʘ ʚ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʰʠʥʥʳʤ ʧʝʨʝʚʦʜʦʤ. ʅʦʚʠʟʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɽʝ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦʤʫ ʠ ʪʦʯʥʦʤʫ ʧʝʨʝʚʦʜʫ 

ʪʝʢʩʪʦʚ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʝʨʝʚʝʜʝʥʥʳʤʠ ʪʝʢʩʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʦʥʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ: 

Apertium ï ʙʝʩʧʣʘʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

Apertium ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ɸʣʠʢʘʥʪʝ. 

ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ï ʦʙʨʘʙʦʪʢʘ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ (ʫʩʪʥʳʭ ʠ ʧʠʩʴʤʝʥʥʳʭ) ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ï ʵʪʦ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ ʩ ʷʟʳʢʘ 

ʦʨʠʛʠʥʘʣʘ ʥʘ ʮʝʣʝʚʦʡ ʷʟʳʢ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʝʚʦʜʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚ ʧʨʦʛʨʘʤʤʫ ʚʚʦʜʷʪʩʷ 

ʧʨʘʚʠʣʘ ʠ ʟʘʢʦʥʳ ʩʣʦʚʘ ʠ ʝʛʦ ʧʝʨʝʚʦʜʘ. ʉʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩʦʩʪʦʠʪ ʠʟ 
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ʜʚʫʷʟʳʯʥʦʛʦ ʩʣʦʚʘʨʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʨʘʤʤʘʪʠʢʝ, ʩʠʥʪʘʢʩʠʩʝ ʠ 

ʩʝʤʘʥʪʠʢʝ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʚʦʜʘ. 

ʈʘʟʣʠʯʘʶʪʩʷ ʪʨʠ ʪʠʧʘ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ: ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʘʚʠʣʘʭ, ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʨʘʭ, ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʘʤʠ 

ʩʠʥʪʘʢʩʠʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʦʚʦ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʩʣʦʚʦ, ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʩʣʦʚʦ, ʚʩʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʵʪʦʛʦ ʩʣʦʚʘ ʩʚʷʟʘʥʳ ʩ ʠʩʭʦʜʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʩʣʦʚʘ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ï ʫʧʦʨʷʜʦʯʠʪʴ ʠʩʭʦʜʥʳʡ 

ʪʝʢʩʪ ʚ ʧʝʨʝʚʝʜʝʥʥʦʤ ʪʝʢʩʪʝ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʚʦʜʠʤʳʭ ʠ 

ʫʜʘʣʷʝʤʳʭ  ʧʨʝʜʣʦʞʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʧʨʘʚʠʣʘ ʠ ʨʘʟʥʳʝ ʧʝʨʝʚʦʜʳ 

ʧʝʨʝʚʦʜʯʠʢʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʚʦʜʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ 

ʤʘʰʠʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ ʨʘʙʦʪʘʝʪ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʧʝʨʝʚʝʜʝʥʥʳʝ 

ʪʝʢʩʪʳ ʨʝʛʫʣʷʨʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʝʥʳʝ ʩʨʘʚʥʠʣʠ ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʜʯʠʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʪʨʠ ʩʠʩʪʝʤʳ 

(Google, ʗʥʜʝʢʩ ʠ ʇʈʆʄʊ). ʇʨʠ ʧʝʨʝʚʦʜʝ ʚ ʩʠʩʪʝʤʝ çʗʥʜʝʢʩ.ʇʝʨʝʚʦʜè ʥʘʙʣʶʜʘʣʩʷ 

ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʚ Google - ʧʝʨʝʚʦʜʯʠʢʝ 

ʧʝʨʝʚʦʜ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʝʨʝʚʦʜʯʠʢʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʪʦʣʴʢʦ ʟʘ 

ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ, ʥʦ ʥʝ ʟʘ ʧʝʨʝʚʦʜ ʙʠʛʨʘʤʤʳ ʩʣʦʚʘ (ʧʘʨʳ ʩʣʦʚ), ʪʨʠʛʨʘʤʤʳ ʩʣʦʚ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ ʪʨʝʭ ʩʣʦʚ) ʠ ʬʨʘʟʳ ʚ ʮʝʣʦʤ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ 

ʤʘʰʠʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ (ʧʝʨʝʚʦʜʯʠʢ Google) ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʦʙʦʨʦʪʘʭ: matter wave - "ʤʘʚֹוʠ ʤʘʪʝʨʠʷ " ʚʤʝʩʪʦ "ʤʘʚֹוʠ ɹʨʦʡʣ"; SQUID bias ï 

çסʘʨʘʟʠ ʢʘʣʤʘʨ è ʚʤʝʩʪʦ çʠʚʘʟʠ ʢʘʣʤʘʨè (ʜʘʩʪʛʦ״ʠ ʠʥʪʝʨʬʝʨʝʥʩʠʷʠ ʢʚʘʥʪʠʠ 

ʩʫʧʝʨʥʦץʠʣ); ; Greens function - çʬʫʥʢʩʠʷʠ ʩʘʙʟè ʚʤʝʩʪʦ çʬʫʥʢʩʠʷʠ ɻʨʠʥè. 

ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʪʝʢʩʪʦʚ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʠʪʴ 

ʧʨʝʜʣʦʞʝʥʠʝ ʩʣʦʚʦ ʚ ʩʣʦʚʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʩʤʳʩʣʘ ʧʝʨʝʚʝʜʝʥʥʦʛʦ 
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ʧʨʝʜʣʦʞʝʥʠʷ. ʉʘʤʳʤ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʝʨʝʚʦʜʘ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʨʫʩʩʢʠʭ ʪʝʢʩʪʦʚ ʥʘ ʷʧʦʥʩʢʠʡ ʠ ʩ ʷʧʦʥʩʢʦʛʦ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʧʨʷʤʦʡ ʧʝʨʝʚʦʜ, 

ʘ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʟʳʢ (ʘʥʛʣʠʡʩʢʠʡ). ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʤʘʰʠʥʥʳʭ 

ʧʝʨʝʚʦʜʯʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʙʫʯʝʥʠʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʆʙʲʷʩʥʝʥʠʝʤ ʵʪʦʤʫ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʜʦʩʣʦʚʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʨʘʙʦʪʘʶʪ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʜʨʫʛʦʤʫ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ, ʥʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʨʘʟʜʝʣʝʥʠʝ ʠʭ ʥʘ çʣʝʢʩʠʯʝʩʢʠʝ ʯʘʩʪʠè. ɺʥʫʪʨʠ ʩʝʪʠ 

ʥʘʭʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ çʣʝʢʩʠʯʝʩʢʠʭ ʯʘʩʪʷʭè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʶ ʩʣʦʚʘ. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʜʝʡʩʪʚʫʶʱʘʷ 

ʧʦ ʧʨʠʥʮʠʧʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʙʦʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʩʝʪʷʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʝʚʦʟʤʦʞʥʦ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ, ʥʦ ʠʭ ʤʦʞʥʦ ʦʙʫʯʠʪʴ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ï ʦʜʥʦ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʥʝʡʨʦʥʘʤʠ-ʬʘʢʪʦʨʘʤʠ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʧʝʨʝʚʦʜʝ ʪʝʢʩʪʘ ʩ ʷʟʳʢʘ ʦʨʠʛʠʥʘʣʘ ʥʘ 

ʷʟʳʢ ʧʝʨʝʚʦʜʘ ʩʣʝʜʫʶʱʠʡ: 

1. ɺʚʦʜ ʪʝʢʩʪʘ. 

2. ʈʘʟʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʚ ʥʝʡʨʦʩʝʪʠ ʧʦ ʟʥʘʯʝʥʠʶ ʩʣʦʚ. 

3. ʆʙʨʘʙʦʪʢʘ ʥʝʡʨʦʩʝʪʝʡ ʧʦ ʫʨʦʚʥʶ ʠ ʩʤʳʩʣʫ ʧʨʝʜʣʦʞʝʥʠʷ. 

 

ɺʠʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩʣʝʜʫʶʱʠʝ: 

- ʚ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʦʜʥʘ ʚʝʣʠʯʠʥʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʥʘ ʚʝʣʠʯʠʥʘ, ʛʜʝ ʚ 

ʧʨʦʛʨʘʤʤʫ ʚʚʦʜʠʪʩʷ ʩʣʦʚʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʚʦʜ ʵʪʦʛʦ ʩʣʦʚʘ; 

- ʚ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʦʜʥʘ ʚʝʣʠʯʠʥʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʝʣʠʯʠʥ, ʛʜʝ ʧʨʠ 

ʚʚʦʜʝ ʩʣʦʚʘ ʚ ʧʨʦʛʨʘʤʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʚʦʜʘ ʵʪʦʛʦ ʩʣʦʚʘ; 
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- ʚ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʚʝʣʠʯʠʥ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʥʘ ʚʝʣʠʯʠʥʘ, ʛʜʝ ʧʨʠ 

ʚʚʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ ʥʝʩʢʦʣʴʢʦ ʩʠʥʦʥʠʤʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʣʦʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʦʜʥʦ ʩʣʦʚʦ; 

- ʚʢʣʶʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʚʦʜʦʚ, ʛʜʝ ʧʨʠ 

ʚʚʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʣʦʞʝʥʠʡ ʦʜʥʦʛʦ ʷʟʳʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʚʦʜ 

ʚʩʝʭ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ. 

ʉʘʤʳʤ ʩʣʦʞʥʳʤ ʚʠʜʦʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘʰʘ ʟʘʜʘʯʘ 

ʨʝʰʘʝʪʩʷ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ. ɼʘʥʥʘʷ  ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʜʥʦʛʦ ʠʟ 

ʩʣʦʞʥʳʭ ʢʠʪʘʡʩʢʦ-ʘʥʛʣʠʡʩʢʠʭ ʷʟʳʢʦʚ ʚ ʩʠʩʪʝʤʝ Google. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʡʨʦʩʝʪʠ 

ʩʥʠʟʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʝʨʝʚʦʜʘ ʥʘ 60%. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5.5. 

 

 

ʈʠʩʫʥʦʢ 5.5. - ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

 

ʄʦʜʝʣʴ ʧʝʨʝʚʦʜʯʠʢʘ. ʍʦʪʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʫʯʸʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʩʤʦʞʝʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʧʝʨʝʚʦʜʫ ʠʣʠ ʩʨʘʚʥʷʪʴʩʷ ʩ ʥʠʤ ʧʦ ʢʘʯʝʩʪʚʫ ʧʝʨʝʚʦʜʘ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʫʜʘʩʪʩʷ ʜʦʙʘʚʠʪʴ ʚʠʜʝʦ ʠ ʟʚʫʢ ʚ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʩʬʝʨ,r ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʦʥʘ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʘ. 

ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ï ʵʪʦ ʢʦʣʣʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʩʤʳʩʣʘ ʪʝʢʩʪʘ ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʷʟʳʢʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 
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ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʘʯʝʩʪʚʦ ʥʝʡʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚʳʰʝ ʢʘʯʝʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʜʥʘʢʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʩ ʧʦʣʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʘʤʝʯʝʥ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʠʩʪʝʤ. 

 

Ä5.4. ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʘʥʘʣʠʟ ʘʨʪʝʬʘʢʪʦʚ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

 

ɺ XXI ʚʝʢʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʩʰʪʘʙʝ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʠ. ʄʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ï ʵʪʦ ʦʙʣʘʩʪʴ, ʪʨʝʙʫʶʱʘʷ ʘʥʘʣʠʟʘ ʠ 

ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʚ ʞʠʟʥʴ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚʦ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ ʩʪʘʣʦ ʦʪʢʨʳʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʠʨʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʷʟʳʢʘ ʪʝʢʩʪʘ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʪʝʢʩʪʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʣʶʜʝʡ, ʥʝ 

ʚʣʘʜʝʶʱʠʭ ʵʪʠʤʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʅʦ ʚ ʥʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʯʝʩʪʚʦ ʠ ʨʝʟʫʣʴʪʘʪ r ʨʘʙʦʪʳ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʪʨʝʙʫʶʪ ʫʩʪʨʘʥʝʥʠʷ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʫʯʘʝʤʦʛʦ ʪʝʢʩʪʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ ʠʣʠ ʚʠʜʘ ʧʝʨʝʚʦʜʘ: 

1. ʇʦ ʧʨʠʟʥʘʢʘʤ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ, ʪ. ʝ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʘʥʨʘ ʠ ʩʧʦʩʦʙʘ 

ʝʛʦ ʥʘʧʠʩʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʪʝʢʩʪ ʛʦʪʦʚʠʪʩʷ ʠʟ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʚʦʩʪʥʳʭ ʞʘʥʨʦʚ. ɺʚʠʜʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʨʝʘʣʠʟʘʮʠʷ ʝʛʦ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ. ʆʜʥʘʢʦ ʧʝʨʝʚʦʜ ʦʪʨʘʩʣʝʚʳʭ 

ʪʝʢʩʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʪʨʘʩʣʝʡ ʜʦʩʪʫʧʥʳ ʩʝʨʠʠ ʩʣʦʚʘʨʝʡ ʠ ʦʪʨʘʩʣʝʚʳʭ ʪʝʢʩʪʦʚ. 
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2. ʆʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʜʘ, ʪ.ʝ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ 

ʧʝʨʝʚʦʜʘ ʚ ʧʠʩʴʤʝʥʥʦʡ ʠʣʠ ʫʩʪʥʦʡ ʬʦʨʤʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ. ʆʜʥʘʢʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʫʩʪʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤ rʢʦʤʧʴʶʪʝʨʥʦʡ 

ʣʠʥʛʚʠʩʪʠʢʠ, ʢʘʢ ʩʠʥʪʝʟ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ. 

ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʤʘʰʠʥʥʳʭ 

ʧʝʨʝʚʦʜʯʠʢʦʚ: 

- ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ; 

- ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʩ ʫʯʘʩʪʠʝʤ ʨʝʜʘʢʪʦʨʘ; 

- ʧʝʨʝʚʦʜ ʧʝʨʝʚʦʜʯʠʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʚ ʨʘʤʢʘʭ ʝʛʦ 

ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ (ʨʠʩʫʥʦʢ 5.6).  

 

 

ʈʠʩʫʥʦʢ 5.6. - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ 

 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʥʘʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʝʩʪʦʚʳʝ ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ɸʣʛʦʨʠʪʤʳ, 

ʫʧʨʘʚʣʷʝʤʳʝ ʧʨʘʚʠʣʘʤʠ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ. ʇʨʠ ʵʪʦʤ 
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ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʢʩʪʦʚʳʭ 

ʜʘʥʥʳʭ. ɺʦ ʚʪʦʨʦʤ ʧʫʥʢʪʝ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʷʟʳʢʦʚʳʭ ʧʨʘʚʠʣ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʤʥʦʛʦʷʟʳʯʥʳʡ ʨʝʩʫʨʩ, ʪʦ ʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʤʝʞʲʷʟʳʢʦʚʦʡ ʨʝʩʫʨʩ.  

ʆʩʥʦʚʥʳʝ ʦʰʠʙʢʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ ʧʝʨʝʚʦʜʠʤʦʤ ʪʝʢʩʪʝ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ 

ʦʰʠʙʦʢ: ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʦʰʠʙʢʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʪʝʢʩʪʘ. ʉʦʛʣʘʩʥʦ 

ʪʝʨʤʠʥʘʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ 

ʩʪʠʣʠʩʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ. 

ʆʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ï ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ ʷʟʳʢʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʝʜʠʥʠʮ, ʪʘʢʠʭ ʢʘʢ 

ʩʣʦʚʘ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ: 

- ʥʝʚʝʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʦʚ;  

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʤʝʥʠ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʣʘʛʦʣʘ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʯʠʩʣʠʪʝʣʴʥʦʛʦ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʠ ʥʝʧʦʣʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʝʩʪʦʠʤʝʥʠʡ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʠ ʥʝʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʦʥʯʘʥʠʷ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʠ ʥʝʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʬʠʢʩʦʚ. 

 

ʉʪʠʣʠʩʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ï ʵʪʦ ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ, 

ʩʣʦʚʘ, ʩʣʦʚʦʩʦʯʝʪʘʥʠ,̫ ʧʨʝʜʣʦʞʝʥʠ ̫ʠ ʠʭ ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʟʘʤʝʥʝ ʩʣʦʚ: 

- ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʣʠ ʣʠʰʥʠʭ ʩʣʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʦʥʠʤʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ ʩʣʦʚ. 
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ʏʪʦʙʳ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʝʢʪʳ ʘʨʪʝʬʘʢʪʦʚ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʰʠʙʦʢ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʣʝʜʫʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʥʘʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʷʟʳʢʦʚʳʭ ʧʨʘʚʠʣ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

 

Ä5.5. ʊʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ 

 

ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ï ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ ʨʘʟʛʦʚʦʨʥʳʡ ʷʟʳʢ ʪʘʜʞʠʢʦʚ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʷʟʳʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʪʘʢʞʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥʘ, ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʩʝʚʝʨʥʦʛʦ 

ɸʬʛʘʥʠʩʪʘʥʘ ʩ ʜʨʝʚʥʝʡ ʢʫʣʴʪʫʨʳ ʠ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʣʠʪʝʨʘʪʫʨʥʦʡ ʪʨʘʜʠʮʠʠ. 

ʈʫʩʩʢʠʡ ʷʟʳʢ ï ʦʜʠʥ ʠʟ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʷʟʳʢ 

ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʚʭʦʜʷʱʠʡ ʚ ʰʝʩʪʝʨʢʫ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʤʠʨʘ ʧʦ ʦʙʱʝʤʫ 

ʯʠʩʣʫ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠ ʚʦʩʴʤʦʡ ʩʨʝʜʠ ʩʪʨʘʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ɹʦʣʴʰʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʢʩʪʦʚ ʥʘʟʳʚʘʝʪʩʷ çʧʘʨʘʣʣʝʣʴʥʳʤ 

ʨʝʩʫʨʩʦʤè ʠʣʠ çʧʘʨʘʣʣʝʣʴʥʳʤ ʢʦʨʧʫʩʦʤè. ʇʘʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʚ 

ʪʨʝʙʫʝʪ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʪʝʢʩʪʘ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʚ 

ʦʙʝʠʭ ʧʦʣʦʚʠʥʘʭ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʪʝʢʩʪʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʨʧʫʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ. ʉ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʘʞʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ʈʘʟʚʠʪʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʪʘʜʞʠʢʩʢʦ-

ʨʦʩʩʠʡʩʢʦʛʦ ʢʦʨʧʫʩʘ ʫʢʨʝʧʠʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʘʜʞʠʢʩʢʠʤ ʠ ʨʫʩʩʢʠʤ ʥʘʨʦʜʘʤʠ 

ʠ ʧʦʤʦʞʝʪ ʥʘʨʦʜʘʤ ʜʚʫʭ ʩʪʨʘʥ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʦʙʦʠʭ ʷʟʳʢʘʭ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʣʴ ʠ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʪʘʜʞʠʢʩʢʦ-

ʨʦʩʩʠʡʩʢʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ, ʧʨʠʚʦʜʷʪʩʷ ʩʧʦʩʦʙʳ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ʠ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ. 
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 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ ʠ ʥʘʦʙʦʨʦʪ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʨʝʩʫʨʩ ʧʦ ʧʝʨʝʚʦʜʫ ʪʝʢʩʪʦʚ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʟʳʢʦʚ. 

ɺ ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʨʧʫʩ ʚʦʰʣʠ ʪʝʢʩʪʳ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʬʝʨ: ʧʦʣʠʪʠʢʠ; 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨ;r ʠʩʪʦʨʠʠ; ʧʨʘʚʘ ʠ ʶʨʠʩʧʨʫʜʝʥʮʠʠ; 

ʞʫʨʥʘʣʠʩʪʠʢʠ; ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʩʦʛʣʘʰʝʥʠʡ. 

ɺ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʘʙʦʪʳ: 

- ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʢʩʪʘ; 

- ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ; 

- ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʪʝʢʩʪʘ; 

- ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ; 

- ʩʦʟʜʘʥʠʝ Taj-Rus-Corp ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʢʩʪʦʚʦʛʦ ʧʦʠʩʢʘ; 

- ʚʚʦʜ ʪʝʢʩʪʦʚ ʚ ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʨʧʫʩ; 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚʳʭ ʤʦʜʫʣʝʡ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ. 

 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʢʦʨʧʫʩʘ. ɹʘʟʘ ʜʘʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʷʟʳʢ, ʚʠʜ, ʥʘʟʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ, ʘʚʪʦʨ, 

ʠʩʪʦʯʥʠʢ ʠ ʛʦʜ ʧʫʙʣʠʢʘʮʠʠ ʪʝʢʩʪʘ. ʉʪʨʫʢʪʫʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ MySQL, ʩʧʦʩʦʙʥʦʡ 

ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʪʘʙʣʠʮʳ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʣʘʩʪʦʚ: 

- rt ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ; 



195 
 

- toj ï ʪʝʢʩʪ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

- rus ï ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ; 

- namud ï ʚʠʜ ʪʝʢʩʪʘ; 

- matn ï ʥʘʟʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ; 

- muallif ï ʘʚʪʦʨ; 

- manba ï ʠʩʪʦʯʥʠʢ ʪʝʢʩʪʘ; 

- sol ï ʛʦʜ ʠʟʜʘʥʠʷ. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Taj-Rus-Corp. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʢʦʨʧʫʩʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʟʜʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʘʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ Taj-Rus-Corp. ʕʪʫ ʧʨʦʛʨʘʤʤʫ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʢʩʪʦʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʷʟʳʢʦʚ ʩ 

ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʢʦʨʧʫʩʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʥʳʝ 

ʰʨʠʬʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʟʳʢʦʚ ʚ ʪʝʢʩʪʘʭ ʠ ʢʦʜʠʨʦʚʢʫ Unicode. ɺ ʧʨʦʛʨʘʤʤʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʦʚ ʧʦ 

ʧʨʝʜʣʦʞʝʥʠʶ ʠʣʠ ʘʙʟʘʮʫ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʧʦ 

ʩʠʤʚʦʣʘʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ Taj-Rus-Corp ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘʩʪʨʦʡʢʫ, ʬʠʣʴʪʨʘʮʠʶ ʠ ʧʦʠʩʢ ʜʘʥʥʳʭ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʨʘʥʠʣʠʱʝ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʢʦʨʧʫʩʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ.  

ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʩʦʟʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʧʦʠʩʢʘ ʚ ʪʝʢʩʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʫʥʠʛʨʘʤʤʳ, ʙʠʛʨʘʤʤʳ, ʪʨʠʛʨʘʤʤʳ ʩʣʦʚ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʨʝʞʠʤʦʚ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʬʦʨʤʘʪʘʭ TXT ʠ HTML (ʨʠʩʫʥʦʢ 5.7.). 
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ʈʠʩʫʥʦʢ 5.7. - ʀʥʪʝʨʬʝʡʩ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ Taj-Rus-Corp 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʢʘʢ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʘʩʧʝʢʪ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʧʫʩʦʚ. ʋʯʠʪʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʝʪʘ 

ʯʘʩʪʦʪʥʦʩʪʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʢʩʪʝ, ʢʘʢ ʩʣʦʛ, ʩʣʦʚʦ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʳ 

ʷʟʳʢʘ ʢʦʨʧʫʩʘ. 

ɺ ʧʨʦʛʨʘʤʤʝ Taj-Rus-Corp ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ: 

ʧʨʦʩʪʦʡ ʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ; ʰʠʨʦʢʠʡ ʧʦʠʩʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʚʳʨʘʞʝʥʠʡ; ʧʦʠʩʢ ʧʦ ʪʝʢʩʪʦʚʳʤ ʵʣʝʤʝʥʪʘʤ; ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʦʠʩʢ ʥʘ ʜʚʫʭ ʷʟʳʢʘʭ. 

ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ SQL. 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʳʨʘʞʝʥʠʡ. ʌʫʥʢʮʠʠ ʧʦʠʩʢʘ 

ʨʘʩʰʠʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ ʩʣʦʚʦʬʦʨʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚ, ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ ʧʦ ʣʝʤʤʝ. 

ɺ ʮʝʣʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʨʧʫʩ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ. ɺ 

ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ. ʇʣʘʥʠʨʫʝʪʩʷ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 



197 
 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʙʦʣʝʝ 

ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʧʦʠʩʢʘ. ʅʘ ʙʘʟʝ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʩʦʟʜʘʶʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʣʦʚʘʨʠ. 

ʈʘʟʣʠʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʣʝʤʝʥʪʦʚ ʠ 

ʨʝʘʣʴʥʳʭ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʠʟʫʯʝʥʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʨʧʫʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʘʜʞʠʢʩʢʠʤ ʷʟʳʢʦʤ ʢʘʢ ʝʜʠʥʳʡ ʤʦʜʫʣʴ, ʧʨʠʣʦʞʝʥʠʝ. 

ʅʝʡʨʦʥʥʳʡ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ opennmt ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ 

ʧʝʨʝʚʦʜʯʠʢʘ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʦʧʠʩʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʤʘʰʠʥʥʦʤ ʧʝʨʝʚʦʜʝ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ Open-

Source Neural Machine Translation (OpenNMT) ʩʦ ʩʚʦʙʦʜʥʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ 

PyTorch, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʜʠʟʘʡʥʘ OpenNMT ï ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʠʜʝʡ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʩʠʥʪʝʟʘ, ʤʦʨʬʦʣʦʛʠʠ,  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʪʝʢʩʪ ʠ ʪ.ʜ. 

ʍʦʪʷ ʩʫʱʝʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ Microsoft, 

ʗʥʜʝʢʩ ʠ ʜʨ., ʦʥʠ ʥʝ ʩʚʦʙʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʣʠ ʦʛʨʘʥʠʯʝʥʳ ʨʘʤʢʘʤʠ ʣʠʮʝʥʟʠʠ. 

ɼʨʫʛʘʷ ʩʠʩʪʝʤʘ, ʪʘʢʘʷ ʢʘʢ tensorflow-seq2seq, ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, 

ʥʦ ʦʥʘ ʨʘʙʦʪʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠ.̫ OpenNMT ʥʝ ʪʦʣʴʢʦ 

ʩʚʦʙʦʜʥʳʡ ʠʩʪʦʯʥʠʢ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʧʨʘʚʦʯʥʫʶ ʩʠʩʪʝʤʫ, ʤʦʜʫʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʯʠʪʘʝʤʳʡ ʢʦʜ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʪʨʫʢʪʫʨʝ OpenNMT: OpenNMT ï ʵʪʦ ʧʦʣʥʦʮʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ seq2seq-attn, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ 

ʧʝʨʝʨʘʙʦʪʘʥʦ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ (ʨʠʩʫʥʦʢ 5.8). 
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ʈʠʩʫʥʦʢ 5.8. - ʂʨʘʪʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʩʪʨʫʢʪʫʨʳ OpenNMT 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʥʘʩʪʨʦʡʢʝ 

ʢʘʪʘʣʦʛʘ PyTorch ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʠʩʪʝʤʳ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʢʣʶʯʘʶʪ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʝʨʝʚʦʜʘ ʘʥʛʣʠʡʩʢʦʛʦ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. 

ɹʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ Lua/Torch 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʘʩʰʠʨʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ Torch. 

ʅʘʩʪʨʦʡʢʠ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤ ʧʘʢʝʪʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʷʚʣʷʝʪʩʷ PyTorch, ʚ 

ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʝʣʴ OpenNMT. 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʦʧʠʨʦʚʘʥʠʝ ʨʝʧʦʟʠʪʦʨʠʷ 

OpenNMT, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʚ ʀʥʪʝʨʥʝʪʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ PyTorch. 

ʅʘʙʦʨ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʬʘʡʣʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʠʩʭʦʜʥʦʛʦ ʠ 

ʧʝʨʝʚʦʜʠʤʦʛʦ ʷʟʳʢʦʚ, ʠʤʝʶʱʝʤʫ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʦʜʥʦ ʧʨʝʜʣʦʞʝʥʠʝ, ʠ ʪʦʢʝʥ, 

ʦʪʜʝʣʝʥʥʦʝ ʧʨʦʙʝʣʘʤʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʦʚ, ʭʨʘʥʷʱʘʷʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ. ɼʘʥʥʳʝ 

ʩʦʙʨʘʥ  rʠ ʦʙʲʝʜʠʥʝʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɿʘʪʝʤ ʜʘʥʥʳʝ ʨʘʟʤʝʱʘʶʪʩʷ 
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ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʦʟʜʘʝʪʩʷ ʥʘʙʦʨ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

- src-train.txt: ʦʙʫʯʝʥʥʳʡ ʬʘʡʣ ʩ 5000 ʘʥʛʣʠʡʩʢʠʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ; 

- tgt-train.txt: ʦʙʫʯʝʥʥʳʡ ʬʘʡʣ ʩ 5000 ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ; 

- src-val.txt: ʧʨʦʚʝʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 1000 ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ; 

- tgt-val.txt: ʧʨʦʚʝʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 1000 ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ; 

- src-test.txt: ʧʨʦʚʝʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʮʝʥʢʠ, ʩʦʜʝʨʞʘʱʠʡ 1000 

ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ; 

- tgt-test.txt: ʧʨʦʚʝʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʮʝʥʢʠ, ʩʦʜʝʨʞʘʱʠʡ 1000 

ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɺʩʝ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʬʘʡʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʘʪʘʣʦʛʝ /data. 

ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʢʨʘʪʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ 

ʠ ʝʝ ʧʨʦʚʝʨʢʘ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʧʝʨʝʚʦʜʫ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʨʝʩʫʨʩʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʤʠʣʣʠʦʥʳ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʇʨʦʚʝʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʝʣʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʩʭʦʜʩʪʚʘ. ʆʙʳʯʥʦ ʦʥ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʝ ʙʦʣʝʝ 5000 

ʧʨʝʜʣʦʞʝʥʠʡ. ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʡʣʘʭ: 

ʀʩʭʦʜʥʳʡ ʬʘʡʣ: 

çʕʪʦ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ, ʭʦʪʷ ʠ ʥʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ, ʥʦ ʫʩʠʣʠʚʘʝʪʩʷè. 

çɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʦʚ ʚʦ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʮʠʬʨʦʚʳʤè. 

çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʥʘʩʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷè. 

çɺʟʘʠʤʦʩʚʷʟʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭè. 

ʌʘʡʣ ʜʣʷ ʧʝʨʝʚʦʜʘ: 
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çʀʥ ʷʢ ʨʫʰʜ ʘʩʪ, ʛʘʨʯʘʥʜʝ ʢʠ ʙʫʥʸʜ  ʥʝʩʪ, ʘʤʤʦ ʰʠʜʜʘʪ ʤʝʸʙʘʜè 

çɼʘʨ ʥʘʪʠֹוʘ, ֹוʘʨʘʸʥʠ ʢʦʨʠʠ ʦʬʠʩ ʜʘʨ ʪʘʤʦʤʠ ʢʦʨʭʦʥʘ״ʦ ʪʦʨʘʬʪ ʨʘץʘʤ  

ʤʝʰʘʚʘʜè 

çʀʩʪʠʬʦʜʘʠ ʊʀʂ ʙʘ ʜʘʨʘֹוʘʝ ʛʫʥʦʛʫʥ ʘʩʪ, ʢʠ ʦʥ״ʦ ʙʘ ʪʘץ״ʠץʦʪʠ ʠʣʤ  ʥʠʸʟ 

ʜʦʨʘʥʜè 

çʄʫʥʦʩʠʙʘʪʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  ʜʘʨ ʟʘʙʦʥ״ʦʠ 

ʪʘʙʠ è. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʧʨʦʚʝʨʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʚʘʨʝʡ ʩʦʟʜʘʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʤʦʜʫʣʴ preprocess.py, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʦʡ: 

python preprocess.py -train_src data/src-train.txt -train_tgt data/tgttrain.txt -

valid_src data/src-val.txt valid_tgt data/tgt-val.txt -save_data data/demo 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʷ ʧʝʨʝʚʦʜʯʠʢʘ. ʄʦʜʫʣʴ train.py ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʠ ʧʝʨʝʚʦʜʯʠʢʘ. ʆʩʥʦʚʥʘʷ ʢʦʤʘʥʜʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʦʯʝʥʴ ʧʨʦʩʪʘ: 

python train.py -data data/demo save_model ʜʝʤʦ-ʤʦʜʝʣʴ 

ʇʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʢʦʤʘʥʜʘ ʘʢʪʠʚʠʨʫʝʪ ʤʦʜʝʣʴ ʠʟ ʧʨʠʤʝʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭʩʣʦʡʥʦʛʦ LSTM ʠ ʠʤʝʝʪ 500 ʩʢʨʳʪʳʭ ʯʘʩʪʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʏʪʦʙʳ ʫʢʘʟʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʧʨʠ 

ʦʙʫʯʝʥʠʠ, ʚ ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʢʦʤʘʥʜʫ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʘʨʛʫʤʝʥʪ gpuid 

(ʥʘʧʨʠʤʝʨ, -gpuid 1 ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPU1)  

ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʜʝʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʙʨʘʟʮʫ ʜʦ 100000 h ʘʛʦʚ, ʧʦʵʪʦʤʫ 

ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʢʘʞʜʳʭ 5000 ʰʘʛʦʚ. ɿʘʪʝʤ, ʝʩʣʠ ʤʦʜʝʣʴ 

ʘʜʘʧʪʠʨʫʝʪʩʷ ʠ ʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʩʢʦʨʝʝ ʜʦʩʪʠʛʥʝʪ ʪʦʯʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʤʦʞʥʦ 

ʦʩʪʘʥʦʚʠʪʴ ʙʫʜʫʱʝʝ ʦʙʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʘʥʝʝ ʟʘʧʠʩʘʥʥʫʶ ʢʦʥʪʨʦʣʴʥʫʶ 

ʪʦʯʢʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʜʣʷ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ. ʄʦʜʫʣʴ 

Translate.py ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʚʦʜʘ. ʕʪʦʪ ʤʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʚʦʜʘ 

ʥʝʟʥʘʢʦʤʦʛʦ ʪʝʢʩʪʘ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʥʘ ʪʘʜʞʠʢʩʢʠʡ. ʕʪʦʪ ʤʦʜʫʣʴ ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʝʚʦʜʘ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ. 
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ʆʙʫʯʝʥʠʝ  ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 10000 ʰʘʛʦʚ ʥʘ NVIDIA GEFORCE 2GB. 

ʆʙʫʯʝʥʠʝ ʥʘ CPU ʦʙʭʦʜʠʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ CPU. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʚʦʜʦʚ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʦʤʫ ʤʠʨʫ, ʚ 

ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ ʙʦʣʴʰʠʝ ʥʘʫʯʥʳʝ ʩʣʦʚʘʨʠ ʠ ʦʢʦʣʦ ʤʠʣʣʠʦʥʘ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʯʪʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʚʨʝʤʝʥʝʤ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʠ 

ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳʧʦʜʛʦʪʦʚʣʝʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ 

ʜʣʷ ʧʝʨʝʚʦʜʘ ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʪʘʜʞʠʢʩʢʠʡ ʧʝʨʝʚʦʜʯʠʢ www.tarjumon.tj ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʠ 

ʥʘʦʙʦʨʦʪ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʜʘ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʢʞʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʣʦʚʘ, ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ (ʨʠʩ. 5.9). 

 

 

ʈʠʩʫʥʦʢ 5.9. - ʇʨʦʝʢʪ ʪʘʜʞʠʢʩʢʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ - www.tarjumon.tj 

 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ, ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

http://www.tarjumon.tj/
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ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʘʢ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝ www.tarjumon.tj, ʧʝʨʝʚʦʜʷʱʠʡ ʥʘ ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ ʠ ʪʘʜʞʠʢʩʢʠʡ 

ʷʟʳʢʠ.   

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ 

ʪʝʢʩʪʘ ʥʘ ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ ʥʘʦʙʦʨʦʪ. ʉ ʧʦʤʦʱʴʶ Web-

ʧʨʠʣʦʞʝʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʣʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

 

ɺʳʚʦʜʳ ʧʦ ʧʷʪʦʡ ʛʣʘʚʝ  

 

ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʴʰʠʝ ʥʘʚʳʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʩ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʠ ʥʘʦʙʦʨʦʪ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʧʨʦʙʣʝʤʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʤʠʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʜʣʷ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ 

ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. 

ɺʳʷʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʧʫʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʯʠʢʘ 

Google. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ-

ʧʝʨʝʚʦʜʯʠʢʘ Google. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ ʧʝʨʝʚʝʜʝʥʥʦʤ ʪʝʢʩʪʝ ʚʦʟʥʠʢʘʶʪ 

ʪʘʢʠʝ ʦʰʠʙʢʠ, ʢʘʢ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʠʩʧʨʘʚʣʝʥʠʷ ʵʪʠʭ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

ɺ ʧʝʨʝʚʦʜʠʤʦʤ ʪʝʢʩʪʝ ʚ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʩʪʨʝʯʠ ʩʣʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʤʝʥʘʭ ʩʦʙʩʪʚʝʥʥʳʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʤʝʥʘ ʙʫʢʚ ʠʟ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʣʬʘʚʠʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʘʣʬʘʚʠʪ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ. 

http://www.tarjumon.tj/
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ʉ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʜʣʷ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʦʨʧʫʩʘ Taj-Rus-Corp ʠ Taj-Eng-Corp. ʂʦʨʧʫʩʳ 

ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: ʷʟʳʢʘ, ʚʠʜʘ, ʥʘʟʚʘʥʠ ̫ʜʦʢʫʤʝʥʪʘ, ʘʚʪʦʨʘ, ʠʩʪʦʯʥʠʢʘ 

ʠ ʛʦʜʘ ʧʫʙʣʠʢʘʮʠʠ ʪʝʢʩʪʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʘʧʘʩʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʡ ̫ ʟʳʢʠ ï 42 000, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʦʣʝʝ 

27 000; 

- ʨʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʠʡ ̫ ʟʳʢʠ ï 68 000, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʦʣʝʝ 

54 000; 

- ʘʥʛʣʦ-ʪʘʜʞʠʢʩʢʠʡ ̫ ʟʳʢʠ ï 12 000, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʦʣʝʝ 

5 000; 

- ʪʘʜʞʠʢʩʢʦ-ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ ï 24 000, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʙʦʣʝʝ 11 000. 

ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʩʠʩʪʝʤʳ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʝʨʝʚʦʜʯʠʢʘ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʚʠʜʝ Web-ʧʨʠʣʦʞʝʥʠʷ. ʇʨʦʝʢʪ ʜʦʩʪʫʧʝʥ ʚ 

ʀʥʪʝʨʥʝʪʝ ʧʦ ʘʜʨʝʩʫ www.tarjumon.tj ʜʣʷ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ ʠ ʥʘʦʙʦʨʦʪ. 

  

http://www.tarjumon.tj/


204 
 

ɻʃɸɺɸ 6. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ, ʈɸɿʈɸɹʆʊʂɸ ʀ ɺʅɽɼʈɽʅʀɽ 

ʂʆʄʇʔʖʊɽʈʅʆɻʆ ʉʀʅʊɽɿɸ ʊɸɼɾʀʂʉʂʆʁ ʈɽʏʀ ʇʆ ʊɽʂʉʊʋ 

 

Ä 6.1. ɸʥʘʣʠʟ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʳʭ ʩʣʦʛʦʚʳʭ ʩʪʨʫʢʪʫʨ 

 

 ʉʣʫʯʘʡʥʳʡ ʚʳʙʦʨ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʙʳʣʘ 

ʩʜʝʣʘʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ ʠʟ 3800 ʩʪʨʘʥʠʮ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʛʘʟʝʪʥʳʭ ʩʪʘʪʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 6.1. 

 

ʊʘʙʣʠʮʘ 6.1. - ʉʧʠʩʦʢ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʦʪʙʦʨʘ ʪʝʢʩʪʘ 

ˉ ɸʚʪʦʨ/ʞʘʥʨ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 
ʂʦʣ-ʚʦ 

ʩʪʨ. 

1 ɸʙʫ ɸʣ  ʠʙʥʠ ʉʠʥʦ çɸʣץʦʥʫʥè 200 

2 ɸʙʫʣץʦʩʠʤ ʌʠʨʜʘʚʩ çʐʦ״ʥʦʤʘè 200 

3 

ʉʘʜʨʠʜʜʠʥ ɸʡʥ çɪʜʜʦʰʪ״ʦè 280 

çʗʪʠʤè  220 

çפʘ״ʨʘʤʦʥʠ ʭʘʣץʠ ʪʦֹוʠʢ - 

ʊʝʤʫʨʤʘʣʠʢè  

150 

4 ɹʦʙʦֹוʦʥ נʘʬʫʨʦʚ çʊʦֹוʠʢʦʥè 200 

5 ʉʦʪʠʤ  ʋʣʫסʟʦʜʘ  çʇʠʨʠ ״ʘʢʠʤʦʥʠ ʄʘʰʨʠץʟʘʤʠʥè 150 

6 ʅʘʟʠʨֹוʦʥ ʊʫʨʩʫʥʦʚ  çʊʘʲʨʠʭʠ ʪʦֹוʠʢʦʥè 400 

7 ʌ. ʄʫ״ʘʤʤʘʜʠʝʚ çʂʫʣʣʠʸʪè 100 

ʘʣʦʣ ʀʢʨʦʤתּ 8   çɸʩʘʨ״ʦʠ ʤʫʥʪʘʭʘʙè 100 

9 
ɸʙʜʫʤʘʣʠʢ ɹʘ״ʦʨ   çɹʦʟʛʘʰʪè 100 

çʉʦ״ʠʣʠ ʤʫʨʦʜè 100 

10 ʈʘ״ʠʤ ּתʘʣʠʣ çʆʜʘʤʦʥʠ ֹוʦʚʠʜè 100 

11 ʄ.נ.נʘʥʠʝʚ  çMSôWordè 50 

 ʠʤʟʦʜ çʆʠʣʘ ʚʘ ʦʠʣʘʜʦʨè 150״ʘʢʠʤʠ ʈʘ׳ 12

13 ʉʣʦʚʘʨʴ çʌʘʨ״ʘʥʛʠ ʟʘʙʦʥʠ ʪʦֹוʠʢè 150 

14 

ɻʘʟʝʪ r çּתʫʤ״ʫʨʠʷʪè 270 

çʉʫסʜè 280 

çʉʘʜʦʠ ʤʘʨʜʫʤè 200 

çʏʘʨʭʠ ʛʘʨʜʫʥè 400 

ɺʩʝʛʦ 3800 

 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʉʣʦʛ ï ʵʪʦ ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʘʷ ʝʜʠʥʠʮʘ ʨʝʯʠ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʚʫʢʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ [123]. 
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ʉʦʛʣʘʩʥʦ ʜʨʫʛʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷʤ, ʩʣʦʛʦʤ ʥʘʟʳʚʘʝʪʩʷ ʟʚʫʢ ʠʣʠ 

ʩʦʯʝʪʘʥʠʝ ʟʚʫʢʦʚ ʚ ʩʣʦʚʝ, ʧʨʦʠʟʥʦʩʠʤʦʝ ʦʜʥʠʤ ʚʦʟʜʫʰʥʳʤ ʫʜʘʨʦʤ [123]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʚ ʩʚʷʟʠ ʩ ʧʦʥʷʪʠʝʤ ʩʣʦʛ 

ʚʚʦʜʠʤ ʧʦʥʷʪʠʝ ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚʘ. ʇʫʩʪʴ W  - ʣʶʙʦʝ ʩʣʦʚʦ, ʠʤʝʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ. ʉʣʦʞʠʚ ʛʣʘʩʥʳʝ ʩ ʮʠʬʨʦʡ 1 ʠ ʩʦʛʣʘʩʥʳʝ 

ʩ ʮʠʬʨʦʡ 0 (ʙʫʢʚʫ çʡè ʤʳ ʥʘʟʳʚʘʝʤ ʩʦʛʣʘʩʥʦʡ), ʩʣʦʚʦ W  ʦʙʨʘʟʫʝʤ ʩʣʦʚʦ ï

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ ɹʥʫʣʷ ʠ ʝʜʠʥʠʮʳ 
*

1,0W . 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʈʝʦʨʛʘʥʠʟʘʮʠʶ W­ *

1,0W ʩʣʦʚʘ ʤʳ ʥʘʟʳʚʘʝʤ ʢʦʜʠʨʦʚʢʦʡ 

ʩʣʦʚʘ W, ʘ ʧʦʣʫʯʝʥʥʘʷ ʟʘʧʠʩʴ 
*

1,0W  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʛʦʚʫʶ ʢʦʤʧʦʟʠʮʠʶ ʠʣʠ 

ʩʣʦʚʦ-ʦʙʨʘʟʝʮ W . 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʉʪʨʫʢʪʫʨʫ ʢʦʤʧʦʟʠʮʠʠ 
*

1,0W ʥʘʟʦʚʝʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʙʫʢʚ ʩʣʦʚʘ Wʠʣʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʤʚʦʣʦʚ (ʜʚʦʡʥʳʭ ʟʥʘʢʦʚ) ʚ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʟʘʧʠʩʠ 
*

1,0W . 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʉʦʩʪʘʚ ʜʚʫʭ ʩʣʦʚ, ʝʩʣʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʦʜʠʥʘʢʦʚʦ ʚ ʜʚʫʭ 

ʟʘʧʠʩʷʭ, ʥʘʟʦʚʝʤ ʝʜʠʥʳʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʨʘʟʥʳʤ.  

ʆʙʩʦʣʶʪʥʦ ʷʩʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʝʜʠʥʳʤʠ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʭʚʘʪʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʤʘ. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʩʣʦʚʘ Wʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʦʜʥʦ ʩʦʚʧʘʜʝʥʠʝ ʚ ʚʠʜʝ 
*

1,0W . ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦ ʩʫʪʠ, ʚ ʣʶʙʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ 
*

1,0W  ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ 
*

1,0W  ʦʥ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤ ʩʣʦʚʘʤ W

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʘʟʥʳʝ ʩʣʦʚʘ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʫʢʚ ʤʦʛʫʪ 

ʠʤʝʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʣʦʛʦʚʳʡ ʩʦʩʪʘʚ. ʅʘʧʨʠʤʝʨ, ʩʣʦʚʘʤ çʜʠʣʰʦʜè, çʢʘʨʜʘʤè ʠ ʪ. 

ʜ. ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʣʝʤʝʥʪ ç010010è. 

ɼʘʣʴʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʤ ʚʠʜʝ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 

6.1. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɺ ɻʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 
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ʧʫʪʝʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ ʚ ʦʙʲʝʤʝ 1724472 ʩʣʦʚ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʦʜʠʨʦʚʘʥʦ ʚ ʬʦʨʤʝ 
*

1,0W , ʦʧʠʩʘʥʦ ʚ ʝʛʦ ʩʣʦʛʦʚʦʤ ʩʦʩʪʘʚʝ 

(ʪʘʙʣʠʮʘ 6.2). 

ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʤ (ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ) 1 ʠ 14 ï ʵʪʦ ʤʠʥʠʤʫʤ ʠ 

ʤʘʢʩʠʤʫʤ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚʘ. ʉʣʦʚʦ ʩ ʯʠʩʣʦʤ ʙʦʣʝʝ 14 ʙʫʢʚ ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ʪʝʢʩʪʝ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʭʦʪʷ ʪʘʢʠʝ ʩʣʦʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

 

ʊʘʙʣʠʮʘ 6.2. - ʉʪʘʪʠʩʪʠʢʘ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʫʢʚ 

ɼʣʠʥʘ ʩʣʦʚʘ 1 2 3 4 5 6 7 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚ  % 0,87 16,14 10,94 11,32 16,95 13,95 12,81 

        

ɼʣʠʥʘ ʩʣʦʚʘ 8 9 10 11 12 13 14 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚ  % 8,88 4,98 2,92 1,00 0,57 0,10 0,02 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ 
*

1,0W  ʙr ʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ 274 ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ 8 ʵʣʝʤʝʥʪʦʚ ʦʭʚʘʪʳʚʘʶʪ 50%, ʘ 23 ʯʘʩʪʠ ʦʭʚʘʪʳʚʘʶʪ 75% 

ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. ɺ ʪʘʙʣʠʮʝ 6.3 ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ 

ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʚʦ ʚʪʦʨʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʘ ʟʘʧʠʩʴ ʩʘʤʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʘ ʚ ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥ ʧʨʦʮʝʥʪ ʝʛʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʪʝʢʩʪʘʭ. 

 

ʊʘʙʣʠʮʘ 6.3. - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʦʚ ʚ ʬʦʨʤʝ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʜʦ 50%) 

ˉ 
*

1,0W  %  ˉ 
*

1,0W  % 
 
ˉ 

*

1,0W  % 

1 01 11,006 
  

  

9 010010 3,684 17 1010 1,192 

2 010 8,849 10 0101010 3,258 18 01001010 1,142 

3 01010 6,781 

  

  

  

11 0100 2,799 19 010100 1,087 

4 01001 5,486 12 01010101 1,735 20 01001011 1,053 

5 10 5,096 13 01011 1,711 21 100 0,986 

6 0101 5,066 14 1001 1,280 22 10101 0,960 

7 010101 4,773 15 010011 1,226 23 10010 0,957 

8 0100101 3,787 16 0101001 1,218 
 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 51 ʵʣʝʤʝʥʪ ʦʭʚʘʪʳʚʘʝʪ 90%, ʘ 76 ʯʘʩʪʝʡ ʦʭʚʘʪʳʚʘʝʪ 95% 

ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. ʇʨʦʜʦʣʞʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 6.4. 
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ʊʘʙʣʠʮʘ 6.4. - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʦʚ ʚ ʩʣʦʛʦʚʦʤ ʩʦʩʪʘʚʝ (51%-95%) 

ˉ 
*

1,0W  %  ˉ 
*

1,0W  % 
 
ˉ 

*

1,0W  % 

24 0101011 0,923   42 011 0,421  60 0110101 0,190 

25 01010010 0,895   43 010101011 0,404  61 0101001010 0,189 

26 1 0,875   44 0101101 0,366  62 010111 0,189 

27 010010101 0,869   45 010010011 0,348  63 0100101001 0,189 

28 100101 0,810   46 101010 0,321  64 101001 0,188 

29 01010100 0,734   47 0101100 0,317  65 0100110 0,187 

30 010100101 0,717   48 1010101 0,306  66 1001011 0,185 

31 0110 0,716   49 010101001 0,289  67 01001101 0,173 

32 01001001 0,660   50 011010 0,281  68 01010010101 0,172 

33 010101010 0,601   51 0100100101 0,279  69 1001001 0,170 

34 101 0,556   52 0101010101 0,278  70 01001100 0,166 

35 01101 0,554   53 101011 0,257  71 0101010100 0,164 

36 010110 0,549   54 01010110 0,254  72 010001 0,160 

37 0100100 0,533   55 010010010 0,248  73 0101001011 0,158 

38 10010101 0,468   56 0100101011 0,244  74 010101101 0,144 

39 0101010010 0,443   57 010100100 0,223  75 01000101 0,143 

40 1001010 0,438   58 10011 0,195  76 0100101010 0,141 

41 01010011 0,432   59 0100011 0,193 
 

   

 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʂʘʞʜʳʡ ʠʟ 274 ʚʳʷʚʣʝʥʥʳʭ ʯʘʩʪʝʡ 

ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʙʳʣ çʚʨʫʯʥʫʶè ʨʘʟʜʝʣʝʥ ʥʘ ʩʣʦʛʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʣʝʥʠʝʤ 

ʩʣʦʛʦʚ ʪʝʭ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʪʨʫʢʪʫʨ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʣʝʥʦ ʚʩʝʛʦ 9 ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚʳʭ ʩʪʨʫʢʪʫʨ: 

1, 10, 01, 010, 100, 0100 

ʠ 

001, 0010, 00100. 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʠʣʠ 

ʬʦʨʤʘʤʠ ʩʣʦʛʦʚ. ʇʝʨʚʳʝ ʰʝʩʪʴ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʘ 

ʦʩʪʘʣʴʥʳʝ ʪʨʠ ʚʟʷʪʳ ʠʟ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʚ ʧʨʦʮʝʥʪʘʭ) ʫʢʘʟʘʥʥʳʭ ʩʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ ʚ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 6.5. 
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ʊʘʙʣʠʮʘ 6.5. - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʚ %) ʩʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ 

ʉʣʦʛʠ 1 10 01 100 010 0100 001 0010 00100 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ 8.10 5.74 56.56 0.78 25.75 2.95 0,05 0,06 0,01 

 

ʀʟ ʪʘʙʣʠʮ rʚʠʜʥʦ, ʯʪʦ ʜʚʫʭʙʫʢʚʝʥʥʳʝ ʤʦʜʝʣʠ ʪʠʧʘ ʜʘ, ʙʘ, ʨʦ, ʥʘ, ʥʠ, ʪʘ, ʤʝ, 

ʚʘ, ʢʠ (ʚ ʢʦʜʦʚʦʡ ʟʘʧʠʩʠ - 0 ʠ 1) ʠ ʜʨ., ʷʚʣʷʶʪʩʷ ʯʘʩʪʦ ʚʩʨʝʯʘʝʤʳʤʠ. ʆʜʥʘʢʦ 

ʪʨʝʭʙʫʢʚʝʥʥʳʝ ʩʣʦʚʘ ʪʠʧʘ ʘʙʨ, ʠʣʤ, ʘʰʢ, ʠʰʢ, ʫʤʨ, ʦʨʜ (ʚ ʢʦʜʦʚʦʡ ʟʘʧʠʩʠ 100) 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦ ʨʝʜʢʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʦʛʠ 001, 0010 ʠ 00100, ʟʘʠʤʩʪʚʦʚʘʥʥrʝ 

ʠʟ ʜʨʫʛʠʭ ʷʟʳʢʦʚ, ʚ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʡʥʦ (ʚʩʝʛʦ - 0,12%). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʚʫʭʙʫʢʚʝʥʥʳʝ ʤʦʜʝʣʠ 10 ʠ 01 ʚʤʝʩʪʝ ʩ ʪʨʝʭʙʫʢʚʝʥʥʳʤ 010 

ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ (88,05%). 

ʇʨʠ ʵʪʦʤ  2, 3 ï ʪɻʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʛʦʚ ʚ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚʘʭ. 

ɸʣʛʦʨʠʪʤ ʜʝʣʝʥʠʷ ʩʣʦʚ ʥʘ ʩʣʦʛʠ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʜʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʧʨʘʚʠʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʣʠʪʴ ʣʶʙʳʝ ʪʘʜʞʠʢʩʢʠʝ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ. 

ʇʨʦʮʝʩʩ ʩʝʛʤʝʥʪʘʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʧʦʥʷʪʠʠ ʯʘʩʪʝʡ ʩʣʦʚʘ ʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪ 6 

ʩʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ. 

ʇʫʩʪʴ ʣʶʙʦʝ ʪʘʜʞʠʢʩʢʦʝ ʩʣʦʚʦ Wʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ ʪʘʜʞʠʢʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʘ 
*

1,0W
 ʯʘʩʪʴ ʩʣʦʚʘ W , 

ʟʘʢʦʜʠʨʦʚʘʥʥʘʷ ʟʘʧʠʩʴ Wʚ ʚʠʜʝ ʥʘʙʦʨʘ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. ʅʘʧʦʤʠʥʘʝʤ, ʯʪʦ 
*

1,0W
 

ʦʙʨʘʟʫʝʪʩʷ ʠʟ Wʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʩʦʛʣʘʩʥʳʭ ʙʫʢʚ ʩ ʮʠʬʨʦʡ 0 ʠ ʛʣʘʩʥʳʭ ʙʫʢʚ ʩ 

ʮʠʬʨʦʡ 1 ʚ W. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ 
*

1,0W
 ʥʘ ʩʣʦʛʦʚʳʝ ʤʦʜʝʣʠ, ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʧʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʘ ʩʣʦʚʘ Wʚ ʚʠʜʝ 

ʥʘʙʦʨʘ ʩʣʦʛʦʚ. 

ʏʘʩʪʴ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ 6 ʩʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ: 

1; 10; 01; 010; 100; 0100. 

ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʘʣʛʦʨʠʪʤʘ, ʠʤʝʶʱʝʛʦ ʜʝʣʝʥʠʝ 
*

1,0W
 ʥʘ ʩʣʦʛʦʚʳʝ ʤʦʜʝʣʠ, 

ʩʦʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 
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1. ʅʘʯʘʣʦ ʨʘʙʦʪʳ. 

2. ɺʚʦʜ ʩʣʦʚʘ W . 

3. ɺʳʧʦʣʥʝʥʠʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ W­  
*

1,0W . 

4. ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ kʚ ʟʘʧʠʩʠ 
*

1,0W . ʇʦʩʢʦʣʴʢʫ ʛʣʘʩʥʳʝ ʢʦʜʠʨʫʶʪʩʷ 

ʮʠʬʨʦʡ 1, ʪʦ ʮʠʬʨʘ kʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʛʦʚ ʚ ʩʣʦʚʝ W . 

5. ɽʩʣʠ k  ̧ 1, ʪʦ, ʚʝʨʦʷʪʥʦ, ʟʘʧʠʩʴ 
*

1,0W ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʩʣʦʛʘ, ʠ ʵʪʦʪ ʩʣʦʛ 

ʚʳʨʘʞʘʝʪʩʷ ʥʘʤʝʨʝʥʠʝʤ 
*

1,0W ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʟ 6-ʪʠ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʳʭ ʩʣʦʛʦʚ. 

ɼʘʣʝʝ ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʫʥʢʪʫ 9. 

ɽʩʣʠ k   ̧1, ʪʦ ʩʣʝʜʫʡʪʝ ʧʫʥʢʪʫ 6. 

6. ɽʩʣʠ k  =  2, ʪʦ ʟʘʧʠʩʴ 
*

1,0W ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʢʘʪʝʥʘʮʠʠ ʜʚʫʭ ʰʘʙʣʦʥʦʚ. ʀʟ ʢʘʢʠʭ 

ʠʤʝʥʥʦ ʤʦʜʝʣʝʡ ʩʦʩʪʦʠʪ 
*

1,0W  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 
*

1,0W  ʩ ʦʜʥʦʡ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʟʘʧʠʩʝʡ ʜʚʫʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʦʜʥʦʛʦ 

ʠʟ 6 ʰʘʙʣʦʥʦʚ ʩ ʢʘʞʜʳʤ ʠʟ 6 ʩʣʦʛʦʚʳʭ ʰʘʙʣʦʥʦʚ. ɺʝʨʦʷʪʥʦ, ʠʟ 6-ʪʠ ʩʣʦʛʦʚʳʭ 

ʩʦʯʝʪʘʥʠʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 36 ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ ʧʘʨ. ɿʘʪʝʤ ʧʝʨʝʡʜʠʪʝ ʢ ʧʫʥʢʪʫ 9. 

ɽʩʣʠ k   ̧2, ʪʦ ʧʝʨʝʭʦʜʠʤ ʢ ʧʫʥʢʪʫ 7. 

7. ɽʩʣʠ k= 3, ʪʦ ʟʘʧʠʩʴ 
*

1,0W  ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʣʦʛʦʚ. ʂʘʢʠʝ ʠʤʝʥʥʦ ʩʣʦʛʠ ʩʦʩʪʘʚʣʷʶʪ 

*

1,0W , ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 
*

1,0W ʩ ʦʜʥʦʡ ʠʟ ʨʘʟʥʳʭ ʟʘʧʠʩʝʡ ʩ ʪʨʝʤʷ 

ʩʣʦʛʦʚʳʤʠ ʦʙʨʘʟʮʘʤʠ, ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 6 ʦʙʨʘʟʮʦʚ ʩ ʢʘʞʜʳʤ ʠʟ 6 

ʩʣʦʛʦʚʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʦʙʘʚʣʝʥʠʷ ʝʱʝ ʦʜʥʦʛʦ ʠʟ 6 ʦʙʨʘʟʮʦʚ ʢ 

ʧʦʣʫʯʝʥʥʦʡ ʟʘʧʠʩʠ. ɺʝʨʦʷʪʥʦ, ʠʟ 6-ʩʣʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 216 ʪʘʢʠʭ 

ʪʨʝʭʦʙʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʡ. ɿʘʪʝʤ ʧʝʨʝʡʜʠʪʝ ʢ ʧʫʥʢʪʫ 9. 

ɽʩʣʠ k 3̧, ʪʦ ʩʣʝʜʫʝʪ ʩʣʝʜʦʚʘʪʴ ʧʫʥʢʪʫ 8. 

1. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʫʟʥʘʚʘʝʤ ʩʣʦʛʦʚʦʡ ʩʦʩʪʘʚ ʟʘʧʠʩʠ 
*

1,0W ʚ ʩʣʫʯʘʝ 3>k  , 

çʥʦè8¢k , ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʥʝʪ ʩʣʦʚ 

ʩ ʯʠʩʣʦʤ ʙʦʣʝʝ 8 ʩʣʦʛʦʚ. 

9. ɿʘʚʝʨʰʝʥʠʝ. 



210 
 

ʇʨʠʤʝʨ. ʇʫʩʪʴ W= çʭʫʨʰʝʜè. ʊʦʛʜʘ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 3 ʨʝʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʠʚʝʜʝʪ ʢ W­  
*

1,0W  ʙʘ  
*

1,0W  =  ñ010010ò. 

ʇʦʪʦʤ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 4 ʠʤʝʝʤ  k  = 2. 

ʊʝʧʝʨʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 6 ʩʦʟʜʘʝʪʩʷ 36 ʜʚʫʭʤʦʜʝʣʴʥʳʭ ʟʘʧʠʩʝʡ:  

1) 11 2) 110 3) 101 4) 1010 5) 1100 6) 10100 

7) 101 8) 1010 9) 1001 10) 10010 11) 10100 12) 100100 

ééééé 

18) 010100 19) 0101 ééééé 

22) 010010 ééééé 

25) 1001 ééééé 

30) 1000100 31) 01001 ééééé 

36) 01000100 

ʇʨʠʚʝʜʝʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʣʦʚʦ çʭʫʨʰʝʜè ʢʦʜʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ ʦʪʦʞʜʝʚʣʷʝʪʩʷ ʩ 22-ʡ ʟʘʧʠʩʴ .ʁ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʟʘʢʦʜʠʨʦʚ 

ʘʥʥʦʝ ʩʣʦʚʦ ʥʘʭʦʜʠʪ ʩʚʦʝ ʩʣʦʛʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

*

1,0W  (çʭʫʨʰʝʜè) = 010 Ä 010, ʛʜʝ Ä - ʧʨʠʟʥʘʢ ʘʛʛʣʶʪʠʥʘʮʠʠ, ʙʝʩʧʨʦʙʝʣʴʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ (ʩʣʠʧʘʥʠʷ) ʦʜʥʦʛʦ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʜʨʫʛʠʤ. 

ʏʘʩʪʴ 2. ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ 
*

1,0W  ʧʦ ʩʣʦʛʦʚʳʤ ʤʦʜʝʣʷʤ ʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ W   

ʩʣʦʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ. ʀʟ ʧʝʨʚʦʡ ʯʘʩʪʠ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚ ʧʘʤʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ 1-ʤ ʩʣʦʛʦʤ, 2-ʤ ʩʣʦʛʦʤ ʠ ʪ. ʜ. 

ʕʪʠ ʮʠʬʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʣʦʛʦʚ ʫʞʝ ʚ ʧʝʨʚʦʤ ʩʣʦʚʝ W. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠ ʜʝʣʝʥʠʠ 
*

1,0W  (çʭʫʨʰʝʜè) ʦʙʨʘʟʦʚʘʣʦʩʴ 2 ʩʣʦʛʘ, 

ʧʨʠʯʝʤ ʠ ʧʝʨʚʳʡ, ʠ ʚʪʦʨʦʡ ʩʣʦʛʠ ʩʦʩʪʦʷʪ ʠʟ 3 ʙʫʢʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʜʝʣʝʥʠʠ 

ʩʣʦʚʘ = çʭʫʨʰʝʜè ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: çʭʫʨ-ʰʝʜè. 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʅʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 
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ʅʘ 3800 ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʩʪʨʘʥʠʮʘʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 1724472 ʩʣʦʚʘ. ʀʟ 

3259 ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʩʣʦʛʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 2044 ʝʛʦ 

ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʨʘʥʝʝ [125]. ʇʨʠʯʠʥʘ ʦʩʥʦʚʥʦʛʦ 

ʨʘʟʣʠʯʠʷ ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ, 

ʧʦʜʣʝʞʘʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʙʦʨʢʠ ʚʳʷʚʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʦʛʦʚ ʚ ʪʝʢʩʪʘʭ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʵʤʧʠʨʠʯʝʩʢʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ɜ = ɜ (n) ʤʝʞʜʫ ʥʦʤʝʨʘʤʠ ʢʘʞʜʦʛʦ ʠʟ 3259 ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚ ʧʦ ʧʦʨʷʜʢʫ 

ʩʣʦʚʦʠʟʤʝʥʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʯʠʩʣʦʤ ɜ ʚ ʧʨʦʮʝʥʪʘʭ ʩʢʣʦʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʣʦʛʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 41 ʩʣʦʛ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 6.6, ʦʭʚʘʪʳʚʘʝʪ 50% 

ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. 

 

ʊʘʙʣʠʮʘ 6.6. - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʛʦʚ 

ˉ ʩʣʦʛ ʚʩʪʨ 
 
ˉ ʩʣʦʛ ʚʩʪʨ 

 
ˉ ʩʣʦʛ ʚʩʪʨ 

 
ˉ ʩʣʦʛ ʚʩʪʨ 

1 ʠ 4,210   12 ʚʘ 1,500  23 ʤʫ 0,968 34 ״ʘ 0,673 

2 ʜʘ 2,447   13 ʙʦ 1,355  24 ʣʠ 0,951 35 ʩʘ 0,647 

3 ʨʦ 2,347   14 ʜʘʨ 1,325  25 ʘ 0,914 36 ʟʘ 0,611 

4 ʙʘ 2,235   15 ʜʠ 1,277  26 ʩʦ 0,833 37 ʣʦ 0,602 

 ʦ 2,022   16 ʢʠ 1,189  27 ʩʠ 0,823 38 ʚʦ 0,562״ 5

6 ʥʠ 1,827   17 ʦ 1,156  28 ʥʦ 0,766 39 ʣʘ 0,552 

7 ʥʘ 1,796   18 ʤʦ 1,149  29 ʤʠ 0,760 40  y 0,548 

8 ʪʠ 1,665   19 ʜʦ 1,112  30 ʙʠ 0,727 41 ʭʦ 0,523 

9 ʨʠ 1,612   20 ʨʘ 1,077  31 ʪʦ 0,722 

 

10 ʪʘ 1,552   21 ʤʘ 1,071  32  ̫ 0,697 

11 ʤʝ 1,508   22 ʘʟ 0,986  33 ʠʥ 0,693 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʦ ʯʪʦ 148 ʩʣʦʛʦʚ ʦʭʚʘʪʳʚʘʶʪ 75% ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ, 

418 ʩʣʦʛʦʚ ʦʭʚʘʪʳʚʘʶʪ 90%, ʘ 683 ʩʣʦʛʘ ï 95% ʪʝʢʩʪʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʩʣʦʛʠ ʦʭʚʘʪʳʚʘʶʪ ʣʠʰʴ 5% ʪʝʢʩʪʦʚ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʝʨʘ 684 ʧʦ 3259. ʇʦʵʪʦʤʫ 

ʧʦʷʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʦʛʘ ʠʟ ʪʘʢʦʡ ʛʨʫʧʧʳ ï ʩʦʙʳʪʠʝ ʥʝʦʙʳʢʥʦʚʝʥʥʦʝ. 
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ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣʳ ʂ. ʐʝʥʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʣʦʛʘ ʚ 

ʩʣʦʚʦʬʦʨʤʘʭ ʠ ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʷʭ ʥʘ ʧʨʠʤʝʨʝ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ, 

ʥʘʩʯʠʪʳʚʘʶʱʠʭ ʙʦʣʝʝ 20 ʤʠʣʣʠʦʥʦʚ ʩʣʦʚ. ʇʦ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚʳʷʚʣʝʥʦ 3259 ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚ. ʇʨʠ ʦʙʱʝʡ ʦʙʨʘʙʦʪʢʝ ʪʝʢʩʪʦʚ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ 64458 ʨʘʟʣʠʯʥʳʭ ʩʣʦʚʦʬʦʨʤ ʠʟ 54 162492 ʫʧʦʪʨʝʙʣʝʥʥʳʭ ʩʣʦʚ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ X = { nxx ,,1 2 }   - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʥʦ ʥʝʩʦʚʤʝʩʪʠʤʳʭ 

ʩʦʙʳʪʠʡ, ʚʝʨʦʷʪʥʦʩʪʴ npp ,,12  ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʣʦʚʥʘʦ ʟʘʚʠʩʠʪ ʦʪ  11 =++ npp 2

. ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʂ. ʐʝʥʥʦʥ (ʬʦʨʤʫʣʘ 6.1) ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ. 

ä
=

Ö-=
n

i

iin ppppH
1

21 log),,( 2  (6.1) 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʣʦʛʦʚ ʚʥʫʪʨʠ ʩʣʦʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʘ ʞʝ ʬʦʨʤʫʣʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣ ʚʳʙʨʘʥ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ. 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 6.6, ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʦʧʨʝʜʝʣʝʥʦ 3259 ʨʘʟʣʠʯʥʳʭ 

ʩʣʦʛʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʯʘʩʪʦʪʥʦʩʪʠ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʥʘʙʦʨʘ 

ʪʝʢʩʪʦʚ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 54162492 ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 64458 ʨʘʟʣʠʯʥʳʭ ʩʣʦʚʦʬʦʨʤ (ʪʘʙʣʠʮʘ 6.7.). 

 

ʊʘʙʣʠʮʘ 6.7. - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚʦʬʦʨʤ ʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʛʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʣʦʛʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʣʦʚʦʬʦʨʤ 

ɼʦʣʷ 

ʚ % 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʡ 

ɼʦʣʷ ʚ 

% 

1 1389 2,15 15310456 28,27 

2 10751 16,68 14673494 27,09 

3 22160 34,38 14510438 26,79 

4 18880 29,29 7109273 13,13 

5 8313 12,90 2000983 3,69 

6 2344 3,64 475889 0,88 

7 522 0,81 70825 0,13 

8 99 0,15 11134 0,02 

ɺʩʝʛʦ: 64458 100 54162492 100 

 

ɺ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ ʚ 1-ʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʛʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʘʜʞʠʢʩʢʠʝ ʩʣʦʚʦʬʦʨʤʳ. ɺ ʩʪʦʣʙʮʘʭ 2 ʠ 4 ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 
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ʩʣʦʚʦʬʦʨʤ ʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʦʚ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʯʠʩʣʦʤ ʩʣʦʛʦʚ. ʕʪʠ ʜʘʥʥʳʝ 

ʚʳʨʘʞʝʥʳ ʚ ʛʨʘʬʘʭ 3 ʠ 5 ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚʦʬʦʨʤ ʠ 

ʩʣʦʚʦʫʧʦʪʨʝʙʣʝʥʠʡ. 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʠ ʩʣʦʚʦʬʦʨʤ ʙʦʣʴʰʝ ʪʨʝʭʩʣʦʞʥʳʭ ʠ 

ʯʝʪʳʨʝʭʩʣʦʞʥʳʭ ʩʣʦʚ, ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʦʚʘ ï ʙʦʣʴʰʝ ʦʜʥʦʩʣʦʞʥʳʭ, 

ʜʚʫʭʩʣʦʞʥʳʭ ʠ ʪʨʝʭʩʣʦʞʥʳʭ ʩʣʦʚ. 

ʇʫʩʪʴ )(lWF ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʣʦʚʦʬʦʨʤ ʩ l ʩʣʦʛʘʤʠ, ʘ 8,1=l  ʠ m - ʧʦʨʷʜʢʦʚʦʝ 

ʯʠʩʣʦ ʩʣʦʛʦʚ ʚ ʩʣʦʚʝ ʩ l ʩʣʦʛʘʤʠ. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ m-ʛʦ ʩʣʦʛʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʉʥʘʯʘʣʘ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʥʳʭ ʬʦʨʤ ʩʣʦʚʘ ʙʝʟ ʫʯʝʪʘ ʯʘʩʪʦʪʳ 

ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʟʘʪʝʤ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʩʣʫʯʘʝʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚʘ ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʜʠʥʘʢʦʚʳʭ ʩʣʦʚʦʬʦʨʤ, ʥʦ ʫʞʝ ʩ ʫʯʝʪʦʤ ʯʘʩʪʦʪʘ ʠʭ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ. 

ʂʘʞʜʳʡ ʩʣʦʛ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʩʧʠʩʢʘ ʚʩʝʭ ʩʣʦʛʦʚ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʥʘ m-ʡ ʧʦʟʠʮʠʠ ʩʣʦʛʘ ʚ 

ʧʦʜʤʥʦʞʝʩʪʚʝ ʩʣʦʚʦʬʦʨʤ. ʇʦ ʬʦʨʤʫʣʝ 6.2 ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ m-ʛʦ ʩʣʦʛʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʜʤʥʦʞʝʩʪʚʫ l ʩʣʦʚʦʬʦʨʤ )(lWF . 

 

ä
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Ö-=
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232591 log),,(
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mmH llll 2

 (6.2) 

  

ʇʨʠ ʵʪʦʤ ʠʥʜʝʢʩ i ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʦʤʝʨʘ ʩʣʦʛʘ ʚ ʩʧʠʩʢʝ ʠʟ 3259 

ʩʣʦʛʦʚ, ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʫʙʳʚʘʥʠʶ ʯʘʩʪʦʪʳ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʥʘʙʦʨʝ ʪʝʢʩʪʦʚ, ʠ 

m

il - ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʥʦʩʪʠ i-ʛʦ ʩʣʦʛʘ ʚ m-ʡ ʧʦʟʠʮʠʠ l -ʬʦʨʤ ʩʣʦʚ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʦ.  

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʧʝʨʚʦʛʦ ʩʣʦʛʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʦʜʥʦʩʣʦʞʥʳʭ ʩʣʦʚʦʬʦʨʤʘʭ ʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʜʥʦʩʣʦʞʥʳʭ ʩʣʦʚ, ʘ ʟʘʪʝʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʩʣʦʛʦʚ, ʨʝʟʢʦ 

ʩʥʠʞʘʝʪʩʷ ʚ ʩʣʦʚʦʬʦʨʤʘʭ ʩ ʚʦʩʝʤʴʶ ʩʣʦʛʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʣʦʚ 

ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʧʨʠʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. 



214 
 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ 6.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 6.8 ʠ 6.9. 

 

ʊʘʙʣʠʮʘ 6.8. - ɺʝʩ m-ʛʦ ʩʣʦʛʘ ʚ ʬʦʨʤʝ ʩʣʦʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 1 ʩʣʦʛʘ 

  

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ m-ʩʣʦʛʘ 

1 2 3 4 5 6 7 8 
ʈ
ʘ
ʟ
ʤ
ʝ
ʨ
 

ʠ
ʩ
ʧ
ʦ
ʣ
ʴ
ʟ
ʫ
ʝ
ʤ
ʦ
ʛ
ʦ
 

ʩ
ʣ
ʦ
ʚ
ʘ

 
1 10,25               

2 9,21 9,41             

3 8,46 7,76 7,83           

4 7,88 7,86 6,87 6,45         

5 7,26 7,55 6,97 5,99 5,12       

6 7,16 7,55 7,26 6,55 5,59 4,27     

7 6,59 6,72 6,84 6,21 5,61 4,67 3,55   

8 5,46 5,32 5,86 5,82 5,09 4,56 4,19 3,48 

 

ʊʘʙʣʠʮʘ 6.9. - ɺʝʩ m-ʛʦ ʩʣʦʛʘ ʚ ʫʧʦʪʨʝʙʣʝʥʥʦʤ ʩʣʦʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ 1 ʩʣʦʛʘ 

  

  

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ m-ʩʣʦʛʘ 

1 2 3 4 5 6 7 8 

ʈ
ʘ
ʟ
ʤ
ʝ
ʨ
 

ʠ
ʩ
ʧ
ʦ
ʣ
ʴ
ʟ
ʫ
ʝ
ʤ
ʦ
ʛ
ʦ
 

ʩ
ʣ
ʦ
ʚ
ʘ

 

1 7,26               

2 6,15 5,20             

3 5,67 5,43 4,03           

4 5,32 5,49 4,87 3,03         

5 5,23 5,39 5,30 4,43 2,41       

6 5,04 5,28 5,47 5,05 4,19 1,81     

7 4,93 5,01 5,29 5,14 4,81 3,59 1,46   

8 4,38 3,91 4,90 4,82 4,42 3,61 3,24 1,65 

 

ɼʣʷ ʵʪʦʛʦ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʥʘʙʦʨʘ ʫʧʦʤʷʥʫʪʳʭ ʪʝʢʩʪʦʚ ʙʳʣ ʩʦʟʜʘʥ ʩʧʠʩʦʢ 

ʩʣʦʚʦʬʦʨʤ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʯʘʩʪʦʪʥʦʩʪʠ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʩʣʦʚʦʬʦʨʤʘ ʚʳʨʘʞʘʝʪʩʷ 

ʢʘʢ ʩʚʷʟʴ ʩʣʦʛʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʣʦʛʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6.1. ʧʦʢʘʟʳʚʘʶʪ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʣʦʛʦʚ, ʦʪʜʝʣʴʥʦ ʜʣʷ ʦʜʥʦʩʣʦʞʥʳʭ ʠ ʜʦ ʚʦʩʴʤʠʩʣʦʞʥʳʭ ʩʣʦʚ. 
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ʈʠʩʫʥʦʢ 6.1. - ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʣʦʛʦʚʦʛʦ ʩʪʨʦʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʨʘʩʯʝʪʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʩʣʦʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʩʣʦʚʦʬʦʨʤʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʝʛʦ 

ʩʣʦʛʘ ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩʣʦʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʦʜʛʨʫʧʧ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʣʦʚʦʬʦʨʤ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʯʠʩʣʦʤ ʩʣʦʛʦʚ. ɺ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪ ʦʜʥʦʩʣʦʞʥʳʭ ʜʦ 

ʚʦʩʴʤʠʩʣʦʞʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʣʦʚʦʬʦʨʤ. 
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ʅʘ ʨʠʩʥʢʘʭ ʢʨʠʚʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʦʛʦʚ ʚ 

ʩʣʦʚʦʬʦʨʤʘʭ, ʧʦʢʘʟʘʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚʳʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʘʷ 

ʢʨʠʚʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʦʚ, ʧʦʢʘʟʘʥʥʘʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. ʅʘ ʵʪʠʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʧʦʢʘʟʘʥʳ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʩʣʦʛʦʚ, ʘ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ï ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʣʦʛʦʚ. 

 

Ä 6.2. ʆʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ 

 

ʌʦʥʝʪʠʢʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʪʘʜʞʠʢʩʢʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʷʟʳʢʝ ʰʝʩʪʴ 

ʛʣʘʩʥʳʭ ʬʦʥʝʤ: [ʠ], [ʵ], [ʘ], [ʫ], [ ], [ʦ]. ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʘ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʣʘʩʥʳʭ: ʨʷʜ, ʫʨʦʚʝʥʴ ʷʟʳʢʘ ʠ ʫʯʘʩʪʠʝ 

ʛʫʙ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʣʘʩʥʳʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʷʟʳʢʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ. ɺ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʨʷʜʘ 

ʛʣʘʩʥʳʭ: ʧʝʨʝʜʥʠʡ ʨʷʜ ï [ʠ], [ʵ], [ʘ], ʟʘʜʥʠʡ ʨʷʜ ï [ʦ], [ʫ] ʠ ʩʤʝʰʘʥʥʳʡ ʨʷʜ ï [ ]. 

ɻʣʘʩʥʳʝ ʩʝʛʦʜʥʷ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʨʘʪʢʦʩʪʴʶ ʧʨʦʠʟʥʦʰʝʥʠʷ, 

ʘ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʣʘʩʥʳʝ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʫʩʪʦʡʯʠʚʳʝ ʛʣʘʩʥʳʝ [ʵ], [ ], [ʦ] ʠ ʥʝʩʪʦʡʢʠʝ ï [ʠ], [ʫ], [ʘ]. ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʣʘʩʥʳʭ 

ʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ ʠʟʤʝʥʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʪʯʘʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʪʘ. ɼʦʣʛʦʪʘ ʛʣʘʩʥʳʭ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ, ʥʘʦʙʦʨʦʪ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʫʜʘʨʥʦʤ ʠ ʙʝʟʫʜʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘʢʨʳʪʦʛʦ 

ʩʣʦʛʘ ʦʥʠ ʨʘʚʥʳ ʟʘʜʝʨʞʢʝ ʛʣʘʩʥʳʭ ʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ, ʥʦ ʚ ʙʝʟʫʜʘʨʥʦʤ ʦʪʢʨʳʪʦʤ 

ʩʣʦʛʝ ʦʥʠ ʩʠʣʴʥʦ ʩʦʢʨʘʱʝʥʳ. 

ʂʦʥʪʨʘʩʪ ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʛʣʘʩʥʳʭ - ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ï 

ʦʪʯʝʪʣʠʚʦ ʟʘʤʝʪʝʥ ʪʦʣʴʢʦ ʚ ʙʝʟʫʜʘʨʥʳʭ ʦʪʢʨʳʪʳʭ ʩʣʦʛʘʭ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʯʝʪʢʦʝ ʩʨʘʚʥʝʥʠʝ ʬʦʥʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩ ʨʫʩʩʢʠʤʠ 

ʛʣʘʩʥʳʤʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɻʣʘʩʥʘʷ ʪʘʜʞʠʢʩʢʘʷ ʬʦʥʝʤʘ [ʠ] ʙʦʣʝʝ ʦʪʢʨʳʪʘ,̫ ʯʝʤ ʨʫʩʩʢʘʷ [ʠ], ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʭʘʨʘʢʪʝʨʘ ʩʣʦʛʘ, ʢʘʯʝʩʪʚʘ ʩʦʩʝʜʥʠʭ ʟʚʫʢʦʚ, 

ʫʜʘʨʝʥʠʷ ʠ ʪ.ʜ.) ʦʥʘ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʧʦ ʢʘʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ. 
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ɻʣʘʩʥʘʷ [ ]ɻ - ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʨʳʪʳʡ ʟʚʫʢ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʜʚʠʥʫʪʦʤʫ ʫʨʦʚʥʶ 

ʷʟʳʢʘ ʦʥ ʩʯʠʪʘʝʪʩʷ ʩʨʝʜʥʠʤ ʤʝʞʜʫ ʟʘʢʨʳʪʳʤ ʨʫʩʩʢʠʤ ʚʘʨʠʘʥʪʦʤ [ ]ɻ ʠ ʩʨʝʜʥʠʤ. ʆʥ 

ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʫʩʪʦʡʯʠʚʳʭ ʛʣʘʩʥʳʭ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʥ 

ʤʝʥʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʥʦ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɻʣʘʩʥʘʷ [ʘ] ʧʦ ʟʚʫʯʘʥʠʶ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʫʩʩʢʦʡ [ʘ] ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʜʥʝʡ 

ʘʨʪʠʢʫʣʷʮʠʝʡ. ɹʣʘʛʦʜʘʨʷ ʚʣʠʷʥʠʶ ʨʘʟʥʳʭ ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʥʦ ʤʝʥʷʝʪʩʷ ʢʘʢ 

ʧʦ ʩʚʦʡʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ. 

ɻʣʘʩʥʘʷ [ʫ]ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʫʩʩʢʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ [ʫ] ʩʚʦʝʡ ʙʣʠʟʦʩʪʴʶ, ʥʦ ʥʝ 

ʚʧʦʣʥʝ ʩ ʥʠʤ ʩʦʛʣʘʩʫʝʪʩʷ ʠ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʥʝʫʩʪʦʡʯʠʚʳʭ ʟʚʫʢʦʚ. ʆʥʦ ʪʘʢʞʝ ʩʠʣʴʥʦ 

ʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʧʣʘʥʝ ʜʣʠʪʝʣʴʥʦʩʪʠ. 

ɻʣʘʩʥʘʷ [ʦ]ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʫʩʩʢʦʡ ʢʘʢ ʧʦ ʭʘʨʘʢʪʝʨʫ, ʪʘʢ ʠ ʧʦ 

ʜʦʣʛʦʪʝ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʘ ʙʦʣʝʝ ʦʪʢʨʳʪʘ, ʯʝʤ ʨʫʩʩʢʘʷ ʛʣʘʩʥʘʷ [ʦ], ʚʦ-ʚʪʦʨʳʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʨʫʩʩʢʦʡ [ʦ] ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʣʶʙʦʤ ʬʦʥʝʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ. 

ɻʣʘʩʥʘʷ [ ] ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʘ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʦʤ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 23 ʩʦʛʣʘʩʥʳʭ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 6.10. 

 

ʊʘʙʣʠʮʘ 6.10. - ʉʦʛʣʘʩʥʳʝ ʬʦʥʝʤʳ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 
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ʦʜʥʦʘʨʪʠʢʫʣʷʮʠʦʥʥʳʡ  ʬ ʚ ʩ ʟ ʡ  ʭ ״ ס 

ʜʚʫʘʨʪʠʢʫʣʷʮʠʦʥʥʳʡ   ʰ ʞ     
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   ʜʨʦʞʘʱʠʡ   ʨ     

 

ʌʦʥʝʤʘ [ʞ] ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʫʧʦʪʨʝʙʣʝʥʠʷ. ɻʣʫʭʠʝ 

ʩʣʠʪʥʳʝ ʩʦʛʣʘʩʥʳʝ [ʧ], [ʪ], [ʢ] ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʩʩʢʠʭ ʟʚʫʢʦʚ ʥʝ 
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ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʟʚʫʢʦʤ, ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʝʥ ʚ ʥʘʯʘʣʝ ʩʣʦʚʘ ʧʝʨʝʜ ʛʣʘʩʥʳʤʠ. 

ɺʟʨʳʚʥʳʝ ʩʦʛʣʘʩʥʳʝ [ʙ], [ʜ], [ʛ] ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʫʩʩʢʠʭ ʚ ʢʦʥʮʝ ʩʣʦʚʘ ʥʝ ʦʛʣʫʰʘʶʪʩʷ. 

ʉʦʛʣʘʩʥʘʷ [ץ] ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʥʝ ʠʤʝʝʪ ʩʚʦʝʛʦ ʘʥʘʣʦʛʘ. ɿʚʦʥʢʘʷ ʘʬʬʨʠʢʘʪʘ 

ʥʝʷʟʳʢʦʚʦʡ ʜʚʫʘʨʪʠʢʫʣʷʮʠʦʥʥʘʷ ʧʝʨʝʜʥʝʷʟʳʯʥʘʷ [ֹו] ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʬʦʥʝʤʘ 

ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɿʚʦʥʢʠʡ ʷʟʳʯʢʦʚʳʡ ʩʦʛʣʘʩʥʳʡ ʟʚʫʢ [ס] ʠ ʩʦʛʣʘʩʥʳʡ ʛʣʫʭʦʡ ʛʦʨʪʘʥʥʳʡ ʟʚʫʢ 

 ʪʘʢʞʝ ʥʝ ʠʤʝʶʪ ʩʚʦʝʛʦ ʨʫʩʩʢʦʛʦ ʘʥʘʣʦʛʘ. ʇʨʝʜʥʝʷʟʳʯʥʳʝ ʜʚʫʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ [״]

ʱʝʣʝʚʳʝ ʩʦʛʣʘʩʥʳʝ [ ]h ʠ [ʞ] ʘʢʫʩʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʩʩʢʠʭ 

ʟʚʫʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʤʷʛʢʦʩʪʴʶ. ɹʦʢʦʚʦʡ ʧʝʨʝʜʥʝʟʳʯʥʳʡ ʱʝʣʝʚʦʡ ʩʦʛʣʘʩʥʳʡ [ʣ] 

ʟʚʫʯʠʪ ʢʘʢ ʩʨʝʜʥʠʡ ʨʫʩʩʢʠʡ ʟʚʫʢ ʤʝʞʜʫ [ʣ] ʠ [ʣɹ]. ʉʦʛʣʘʩʥʳʝ [ʚ] ʠ [ʡ] ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʩʩʢʠʭ ʟʚʫʢʦʚ ʩʚʦʝʡ ʟʚʫʯʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ 

ʧʨʠʤʝʩʴʶ ʰʫʤʘ ʚ ʛʦʣʦʩʝ. ʆʩʪʘʣʴʥʳʝ ʩʦʛʣʘʩʥʳʝ ([ʤ], [ʥ], [ʯ], [ʬ], [ʩ], [ʟ], [ʨ]) ʥʝ 

ʠʤʝʶʪ ʟʘʤʝʪʥʦʛʦ ʦʪʣʠʯʠʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʩʩʢʠʭ ʟʚʫʢʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʉʣʦʛʦʚʦ-ʟʚʫʢʦʚʘ ̫ʙʘʟʘ ʩʦʩʪʦʠʪ ʠʟ 

23259 ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʛʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʜʚʫʤʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʯʪʝʮʘʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʣʦʛ-ʛʦʣʦʩ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʩʣʦʛʦʚ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Cool Edit Pro. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʳʙʦʨʦʤ ʩʢʦʨʦʩʪʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ; ʧʦʥʠʞʝʥʠʷ ʰʫʤʘ; ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʦʣʦʩʦʚʦʛʦ 

ʩʠʛʥʘʣʘ; ʨʘʟʙʨʘʙʦʪʢʠ ʟʚʫʢʦʚʳʭ ʩʠʤʚʦʣʦʚ (ʨʠʩ. 6.2). 
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ʈʠʩʫʥʦʢ 6.2. - ʆʮʠʬʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʩʣʦʛʘ 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʧʩʦʟʜʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʩʣʦʛʦʚʦ-ʛʦʣʦʩʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʣʦʩʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʦʣʦʩʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʠʢʪʦʨʘ 
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ʂʘʨʠʤʦʚʘ ʆʙʠʜʞʦʥʘ (ʪʝʣʝʨʘʜʠʦʢʦʤʧʘʥʠʷ ʉʄ-1) ʯʝʨʝʟ ʤʠʢʨʦʬʦʥ, ʧʨʦʠʟʥʦʩʷʱʝʛʦ 

ʨʘʟʣʠʯʥʳʝ ʩʣʦʛʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɼʘʣʝʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

çʩʪʘʥʜʘʨʪʠʟʘʮʠʠè ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʛʦʚ, ʢʦʪʦʨʘʷ  ʧʦʪʨʝʙʦʚʘʣʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʛʦʣʦʩʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Cool Edit Pro. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʪʨʝʤ ʧʨʠʟʥʘʢʘʤ - ʪʦʥʫ, ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʠʙʨʘʮʠʠ ʛʦʣʦʩʦʚʳʭ ʩʚʷʟʦʢ, ʚʳʩʦʪʝ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʣʦʩʘ 

ʠ ʝʛʦ ʩʢʦʨʦʩʪʠ, ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʥʦʰʝʥʠʷ. ʆʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʝ ʩʣʦʛʠ ʚ 

ʘʫʜʠʦʚʝʨʩʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʘʭ ʬʦʨʤʘʪʘ WAV. 

ʇʨʠ ʧʨʦʠʟʥʝʩʝʥʠʠ ʩʣʦʛʦʚ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ (ʦʧʠʩʘʥʠʷ) 

ʛʦʣʦʩʘ: ʚʳʩʦʪʘ, ʩʢʦʨʦʩʪʴ, ʪʦʥ. 

ʇʦʚʳʰʝʥʠʝ ʛʨʦʤʢʦʩʪʠ ï ʩʫʙʲʝʢʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʩʠʣʳ ʟʚʫʢʘ (ʘʙʩʦʣʶʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʩʣʫʭʦʚʦʛʦ ʦʱʫʱʝʥʠʷ). ʇʦʚʳʰʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʟʚʫʢʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʟʚʫʢʦʚʦʡ ʚʠʙʨʘʮʠʠ. ʅʘ ʧʦʚʳʰʝʥʠʝ ʛʦʣʦʩʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʪʝʤʙʨ 

ʛʦʣʦʩʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʣʦʩʦʚʳʭ ʜʨʦʞʘʥʠʡ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ɸʙʩʦʣʶʪʥʦʡ ʝʜʠʥʠʮʝʡ ʰʢʘʣʳ ʛʨʦʤʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʥ. ʇʦʜʲʝʤ ʚ 1 ʩʦʥ ï ɻ ʪʦ ʧʦʜʲʝʤ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʦʥʘ ʩʢʦʨʦʩʪʥʦʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʟʚʫʢʘ ʯʘʩʪʦʪʦʡ 1 ʢɻʮ, 

ʩʦʟʜʘʶʱʝʛʦ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ 2 ʄʇʘ. 

ʋʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʛʨʦʤʢʦʩʪʠ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ. ʆʥ ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʬʦʥʘʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʨʘʚʝʥ ʫʨʦʚʥʶ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʚ ʜʝʮʠʙʝʣʘʭ ï ʜɹ), 

ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪʩʷ ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʪʦʥʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʢɻʮ ʪʘʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ, 

ʢʘʢ ʠʟʤʝʨʷʝʤʳʡ ʛʦʣʦʩ (ʨʘʚʥʳʡ ʵʪʦʤʫ ʛʦʣʦʩʫ) . 

ɿʚʫʢ ʧʨʦʠʟʥʦʰʝʥʠʷ ï ʵʪʦ ʦʩʦʙʝʥʥʦʝ ʦʱʫʱʝʥʠʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʛʦʣʦʩʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʛʨʫʧʧʳ ʛʦʣʦʩʦʚ, ʩʢʦʨʦʩʪʥʦʡ ʩʧʝʢʪʨ ʠ ʭʘʨʘʢʪʝʨ 

ʧʨʦʠʟʥʦʰʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʠ ʦʙʝʨʪʦʥʦʚ, ʘʜʝʢʚʘʪʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʷʤʦʛʦ 

ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʠ ʩʢʦʨʦʩʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʚʫʢʦʚ. 

ʊʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʘʞʥʦʝ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ (ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ 

ʛʦʣʦʩʘ). ɻʣʘʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʘʣʘʥʩ ʪʦʥʦʚ, ʦʧʠʩʘʥʠʝ 

ʘʤʧʣʠʪʫʜʥʦʡ ʠ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʩʢʘʞʝʥʠʡ, ʥʝʣʠʥʝʡʥʳʝ 

ʠʩʢʘʞʝʥʠʷ, ʧʨʦʮʝʩʩʳ ʧʝʨʝʭʦʜʘ, ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ. ʇʨʠʤʝʨʘʤʠ ʠʩʪʦʯʥʠʢʦʚ 
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ʠʩʢʘʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ, ʛʦʣʦʩʦʚʳʝ ʦʨʛʘʥʳ, ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʦʙʳʯʥʳʝ ʪʝʣʝʬʦʥʳ. 

ʊʦʥ ʛʦʣʦʩʘ ï ʦʜʥʘ ʠʟ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʛʨʦʤʢʦʩʪʠ ʛʦʣʦʩʘ. ɻʨʦʤʢʦʩʪʴ ï ʵʪʦ 

ʩʫʙʲʝʢʪʠʚʥʦʝ ʢʘʯʝʩʪʚʦ ʩʣʫʭʦʚʦʛʦ ʦʱʫʱʝʥʠʷ ʥʘʨʷʜʫ ʩ ʚʳʩʦʪʦʡ ʠ ʪʦʥʦʤ ʟʚʫʢʘ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʚʩʝ ʛʦʣʦʩʘ ʚ ʪʘʙʣʠʮʝ ʦʪ ʥʠʟʢʦʛʦ ʜʦ ʚʳʩʦʢʦʛʦ. 

ʏʠʩʪʦʪʘ ʪʦʥʘ  ʚʳʩʦʢʦʛʦ ʛʦʣʦʩʘ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʩʢʦʨʦʩʪʠ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʚʳʩʦʪʘ ʟʚʫʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ), ʘ ʪʘʢʞʝ ʦʪ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɻʨʦʤʢʦʩʪʴ ʩʦ 

ʩʣʦʞʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʰʢʘʣʳ ʩʢʦʨʦʩʪʝʡ. ɺʳʩʦʪʘ ʛʦʣʦʩʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʝʣʘʭ (ʦʪ ʩʣʦʚʘ 

çʤʝʣʦʜʠʷè. ɿʚʫʢ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʢɻʮ ʠ ʟʚʫʢʦʚʳʤ ʜʘʚʣʝʥʠʝʤ 2*10-3 

ʇʘ ʥʘ ʚʳʩʦʪʝ 1000 ʤʝʣ. ɺ ʜʠʘʧʘʟʦʥʝ 20 ɻʮ ï 9000 ɻʮ ʧʦʤʝʱʘʝʪʩʷ ʧʦʯʪʠ 3000 ʤʝʣ. 

ʀʟʤʝʨʝʥʠʝ ʚʳʩʦʪʳ ʩʚʦʙʦʜʥʦʛʦ ʟʚʫʢʘ ʦʩʥʦʚʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʚʳʨʘʚʥʠʚʘʪʴ ʚʳʩʦʪʫ ʜʚʫʭ ʛʦʣʦʩʦʚ ʠʣʠ ʥʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʠ (ʥʘʩʢʦʣʴʢʦ ʦʜʠʥ ʛʦʣʦʩ 

ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʜʨʫʛʦʛʦ). 

ʆʧʠʩʘʥʠʝ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʉʣʦʛʦ-ʟʚʫʢʦʚʦʡ ʨʝʩʫʨʩ ʟʘʥʠʤʘʝʪ ʥʘ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ 263 ʄʙ ʠ ʚ ʩʨʝʜʥʝʤ 40 ʂʙ ʧʘʤʷʪʠ ʥʘ ʦʜʠʥ ʩʣʦʛ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʧʨʦʠʟʥʝʩʝʥʠʷ ʦʜʥʦʛʦ ʩʣʦʛʘ ʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 250-400 ʤʩ. ʄʝʞʩʣʦʞʥʘʷ ʠ 

ʤʝʞʩʣʦʚʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 20ï200 ʤʩ ʠ 200ï2000 ʤʩ. 

ʅʘʧʨʠʤʝʨ, ʩʣʦʛʠ çʘè, çʦè, ʧʨʦʠʟʥʝʩʝʥʥʳʝ ʤʫʞʩʢʠʤ ʛʦʣʦʩʦʤ, ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 

13 ʂʙ, ʘ ʩʣʦʛʠ çʰʘʭʩè, çʨʘʭèh ï 60 ʂʙ. ʇʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʛʦʚ çʘè, çʠè ʞʝʥʩʢʠʤ 

ʛʦʣʦʩʦʤ ʦʪʜʝʣʴʥʦ ʪʨʝʙʦʚʘʣʦ 16 ʂʙ ʧʘʤʷʪʠ, ʪʦʛʜʘ ʢʘʢ ʩʣʦʛʠ çʟʘʲʬè ʠ çʥʘʰʨè 

ʪʨʝʙʦʚʘʣʠ 65 ʂʙ ʧʘʤʷʪʠ ʥʘ ʢʘʞʜʳʡ ʩʣʦʛ. ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 6.11. 

 

ʊʘʙʣʠʮʘ 6.11. - ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ɿʚʫʢ 

ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʦʛʦʚ 

ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʤʷʪʠ 

(ʄʙ) 

ʉʨʝʜʥʠʡ 

ʦʙʲʝʤ 1 

ʩʣʦʛʘ (ʂʙ) 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ 1 ʩʣʦʛʘ 

(ʂʙ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ 1 ʩʣʦʛʘ 

(ʂʙ) 

ʄʫʞʩʢʦʡ 3259 130 40 13 60 

ɾʝʥʩʢʠʡ 3259 133 41 16 65 

ɺʩʝʛʦ: 6518 263    
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ʉʣʦʛʦ-ʟʚʫʢʦʚʦʡ ʠʩʪʦʯʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ WAV, 

ʧʨʦʠʟʥʦʩʷʱʠʭ 3259 ʩʣʦʛʦʚ ʞʝʥʩʢʠʤ ʠ ʤʫʞʩʢʠʤ ʛʦʣʦʩʦʤ. ʆʧʠʩʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 6.6. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʠʟʥʝʩʝʥʠʷ ʦʜʥʦʛʦ ʩʣʦʛʘ ʦʪ ʩʣʦʛʘ-ʟʚʫʢʘ 

ʠʩʪʦʯʥʠʢʘ ʩʦʩʪʘʚʠʣʦ 250-400 ʤʩ. 

ʉʪʨʫʢʪʫʨʘ WAV-ʬʘʡʣʘ. ʈʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ WAV-ʬʘʡʣ (Windows 

PCM). ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʥʦʩʪʴʶ ʨʘʟʜʝʣʝʥʥʳʭ ʢʨʫʛʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ - ʵʪʦ 

ʟʘʛʦʣʦʚʦʢ ʬʘʡʣʘ, ʜʨʫʛʦʡ - ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ. ɿʘʛʦʣʦʚʦʢ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʨʘʟʤʝʨ ʬʘʡʣʘ; 

- ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ; 

- ʩʢʦʨʦʩʪʴ ʜʠʩʢʨʝʪʠʟʘʮʠʠ; 

- ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ ʥʘ  ʩʵʤʧʣ (ʥʝʙʦʣʴʰʦʡ ʦʮʠʬʨʦʚʘʥʥʳʡ ʟʚʫʢʦʚʦʡ ʬʨʘʛʤʝʥʪ). 

ʅʦ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʧʠʩʘʥʠʷ ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ ʦʙ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʮʠʬʨʦʚʢʠ ʛʦʣʦʩʘ. 

ɿʚʫʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʦʮʠʬʨʦʚʢʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ 

ʣʝʩʪʥʠʮʳ. ʕʪʦʪ ʚʠʜ ʦʙʨʘʟʫʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʤʧʣʠʪʫʜʫ (ʫʚʝʣʠʯʝʥʠʝ) ʟʘ ʣʶʙʦʡ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʠ ʵʪʦʪ 

ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʢʦʨʦʪʢʠʤ. ɼʣʠʪʝʣʴʥʦʩʪʴ ɻ ʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘʰ ʬʘʡʣ ʠʤʝʝʪ ʯʘʩʪʦʪʫ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44,1 ʢɻʮ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʨʦʪʢʠʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʨʘʚʝʥ 

1/44100 ʩʝʢʫʥʜʳ (ʦʪ ʚʝʣʠʯʠʥʳ Gs = 1/ʩ). ʉʦʚʨʝʤʝʥʥʳʝ ʟʚʫʢʦʚʳʝ ʢʘʨʪʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʯʘʩʪʦʪʫ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʜʦ 192 ʢɻʮ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʘʤʧʣʠʪʫʜʦʡ (ʧʦʜʲʝʤʦʤ ʛʦʣʦʩʘ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ), ʪʦ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʛʦʣʦʩʘ. ɸʤʧʣʠʪʫʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʠʩʣʘʤʠ, ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʧʘʤʷʪʠ (ʬʘʡʣʝ) 8, 16, 24, 32 ʙʠʪʘ 

(ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʴʰʝ). ʇʦʩʢʦʣʴʢʫ 8 ʙʠʪ = 1 ʙʘʡʪ, ʪʦ ʘʤʧʣʠʪʫʜʘ ʟʘ 

ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʚ ʧʘʤʷʪʠ (ʬʘʡʣʝ) ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 1, 2, 3, 4 ʙʘʡʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʤʝʩʪʘ ʚ ʧʘʤʷʪʠ (ʬʘʡʣʝ) ʟʘʥʠʤʘʝʪ ʯʠʩʣʦ, ʪʝʤ 

ʙʦʣʴʰʝ ʜʠʘʧʘʟʦʥ ʩʫʱʥʦʩʪʠ ʵʪʦʛʦ ʯʠʩʣʘ, ʪʦ ʝʩʪʴ ʘʤʧʣʠʪʫʜ:r 
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- 1 ʙʘʡʪ - 0..255; 

- 2 ʙʘʡʪʘ - 0..65 535; 

- 3 ʙʘʡʪʘ - 0..16 777 216; 

- 4 ʙʘʡʪʘ - 0..4 294 967 296. 

 

ɺ ʦʙʱʝʤ ʚʘʨʠʘʥʪʝ ʩʫʪʴ ʘʤʧʣʠʪʫʜ ʨʘʟʤʝʱʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ ʩʪʝʨʝʦ, 

ʥʘʧʨʠʤʝʨ, ʩʫʪʴ ʘʤʧʣʠʪʫʜ ʩʥʘʯʘʣʘ ʫʭʦʜʠʪ ʚ ʣʝʚʳʡ ʢʘʥʘʣ, ʧʦʪʦʤ ʚ ʧʨʘʚʳʡ, ʧʦʪʦʤ ʚ 

ʣʝʚʳʡ ʠ ʪʘʢ ʜʘʣʝʝ. ʅʘʙʦʨ ʘʤʧʣʠʪʫʜ ʠ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʥʘʟʳʚʘʝʪʩʷ 

ʩɻʤʧʣʦʤ (ʵʣʝʤʝʥʪ ʠʣʠ ʯʘʩʪʴ ʘʫʜʠʦʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ). 

ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ. ʉʥʘʯʘʣʘ ʠʩʭʦʜʥʦʝ ʩʣʦʚʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʦʛʠ. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʛʘ ʩʣʦʛʦʚʦ-

ʛʦʣʦʩʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦʜʭʦʜʷʱʠʡ ʛʦʣʦʩʦʚʦʡ ʬʘʡʣ, ʘ ʧʦʪʦʤ ʩ ʠʭ 

ʧʦʤʦʱʴʶ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʛʦʣʦʩʦʚʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ ʩʣʦʚʘ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ 

ʤʝʞʩʣʦʞʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʯʠʩʝʣ. ʆʪʤʝʪʠʤ ʩʨʘʟʫ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʠʟʥʝʩʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʮʝʣʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʠʣʠ ʨʘʚʥʳʭ 

1012 ï 1 = 999 999 999 999. ɺʧʦʣʥʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʦʠʟʥʦʰʝʥʠʝ ʯʠʩʝʣ, ʙʦʣʴʰʝ 

ʟʘʜʘʥʥʳʭ, ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʯʠʩʝʣ (ʤʠʣʣʠʘʨʜ, 

ʪʨʠʣʣʠʦʥ ʠ ʪ. ʜ.). 

ʅʘʰ ʠʩʩʣʝʜʫʝʤʳʡ ʘʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

- ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ ʚ ʪʝʢʩʪʦʚʫʶ ʬʦʨʤʫ; 

- ʧʨʠʤʝʥʝʥʠ ̫ʢ ʨʝʟʫʣʴʪʘʪʫ ʨʝʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʢ ʪʠʧʫ ʪʝʢʩʪʘ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʦʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ. 

ʇʝʨʚʘʷ ʯʘʩʪʴ ï ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʯʠʩʣʘ ʚ ʝʛʦ ʪʝʢʩʪʦʚʦʡ ʟʘʧʠʩʠ ʨʘʙʦʪʘʝʪ ʩ ʪʝʤ ʞʝ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ çʯʠʩʣʦ ï ʪʝʢʩʪʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷè. ɼʘʥʥʳʡ ʨʝʩʫʨʩ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʣʦʢʦʚ: 

1. ɹʣʦʢ ʮʠʬʨ ʦʪ 0 ʜʦ 19 ʪʝʢʩʪ ʥʘʧʠʩʘʥ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

2. ɼʝʩʷʪʠʯʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ʩ ʠʥʜʝʢʩʘʤʠ 0 ʠ 1, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʫʩʪʳʭ ʵʣʝʤʝʥʪʦʚ; 
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3. ɹʣʦʢ 9 ʩʦʪʝʥ ʩʦʩʪʦʠʪ ʠʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʩ ʠʥʜʝʢʩʦʤ 0, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʫʩʪʦʛʦ ʵʣʝʤʝʥʪʘ. ɺ ʵʪʠʭ ʵʣʝʤʝʥʪʘʭ ʤʘʩʩʠʚ 

ʮʠʬʨʦʚʦʝ ʥʘʧʠʩʘʥʠʝ ʩʦʪʝʥ  ʩ ʝʛʦ ʪʝʢʩʪʦʚʳʤ ʥʘʧʠʩʘʥʠʝʤ ʚʳʧʦʣʥʝʥ ʥʘ ʪʘʜʞʠʢʩʢʦʤ 

ʷʟʳʢʝ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʮʠʬʨ. 

  ʏʘʩʪʴ 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʪʝʢʩʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʧʨʘʚʠʣʘ: 

1. ʉʪʘʨʪ 

2. ɺʚʝʜʝʥʠʝ ʯʠʩʣʘ N 

3. ʅʘʧʠʩʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʪʝʢʩʪʘ  txt$ = " ". 

4. ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ: 

  ʝʩʣʠ N ʨʘʚʥʦ ʥʫʣʶ, ʪʦ txt$ = numb1(0), ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 8. 

5. ʇʦʜʛʦʪʦʚʢʘ ʢ ʦʧʠʩʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʪʝʢʩʪʘ N. 

ʅ1 = ʅ 

ʇʨʘʚʠʣʦ ʜʝʣʝʥʠʷ ʧʝʨʚʳʭ ʪʨʸʭ ʩʪʝʧʝʥʝʡ ʧʝʨʚʠʯʥʳʭ (ʩʦʪʥʠ, ʜʝʩʷʪʢʠ ʠ ʝʜʠʥʠʮʳ) 

ʯʠʩʣʘ N. 

triad(1) = N1 - Int(N1 / 1000) * 1000 

ʇʨʘʚʠʣʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʝʭ ʚʪʦʨʳʭ ʩʪʝʧʝʥʝʡ (ʩʪʦʪʳʩʷʯʥʳʭ, ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ ʠ 

ʝʜʠʥʠʮ ʪʳʩʷʯʥʳʭ) ʯʠʩʣʘ N. 

N1 = Int(N1 / 1000)  

triad(2) = N1 - Int(N1 / 1000) * 1000  

ʇʨʘʚʠʣʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ (ʩʪʦʤʠʣʣʠʦʥʥʦʡ, ʜʝʩʷʪʠʤʠʣʣʠʦʥʥʦʡ ʠ 

ʤʠʣʣʠʦʥʥʦʡ) ʯʠʩʣʘ ʅ. 

N1 = Int(N1 / 1000) 

triad(3) = N1 - Int(N1 / 1000) * 1000 

ʇʨʘʚʠʣʦ ʜʝʣʝʥʠʷ ʪʨʝʭ ʯʝʪʚʝʨʪʳʭ ʩʪʝʧʝʥʝʡ (ʩʪʦʤʠʣʣʠʘʨʜʥʦʡ, ʜʝʩʷʪʠʤʠʣʣʠʘʨʜʥʦʡ 

ʠ ʦʜʥʦʡ ʤʠʣʣʠʘʨʜʥʦʡ) ʯʠʩʣʘ N. 

N1 = Int(N1 / 1000) 

triad(4) = N1 - Int(N1 / 1000) * 1000  

6. ʇʨʦʚʝʨʢʘ ʩʪʝʧʝʥʠ ʯʠʩʣʘ N. 
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      N1 = Int(N1 / 1000) 

7. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʚʳʨʘʟʠʤ ʩʪʝʧʝʥʴ ʯʠʩʣʘ N ʦʪ ʥʠʟʰʝʡ ʜʦ 

ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʯʠʩʣʘʤʠ 1, 2, 3, 4 ʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʡ ʟʘʧʠʩʠ i%={1, 2,3,4}, 

ʦʪʤʝʪʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʮʠʢʣʳ . 

7.1. ʢʦʛʜʘ i%=1 (ʦʜʥʘʢʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʝʨʚʳʤʠ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ʯʠʩʣʘ N), 

ʩʥʘʯʘʣʘ ʚ triad (i%) ʚʳʜʝʣʷʝʪʩʷ ʯʠʩʣʦ ʩʦʪʥʠ k3% - ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʤʘʩʩʠʚʝ ʩʦʪʥʷ; 

ʝʩʣʠ k3% = 1, ʪʦ ʟʥʘʯʝʥʠʝ çʦʜʠʥ ʩʪʦè ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ numb3; 

ʝʩʣʠ k3%  ̧1, ʪʦ ʟʘʧʠʩʴ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʝʨʦʤ 

ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ numb3, ʝʩʣʠ ʦʥ ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʨʦʡʢʫ ʯʠʩʝʣ(i%) 100, 

ʪʦ ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ ʵʣʝʤʝʥʪ k3% ʤʘʩʩʠʚʘ numb3 ʚʢʣʶʯʘʝʪ ʩʫʬʬʠʢʩ çʫè; ʚ ʪʨʦʡʢʝ 

ʯʠʩʝʣ triad(i%) ʦʪʜʝʣʷʝʪʩʷ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ k2%; ʝʩʣʠ k2% ʨʘʚʥʦ 1, ʪʦ ʚ ʯʠʩʣʦʚʦʡ 

triad(i%) ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʠ ʟʘʪʝʤ ʚʟʷʪʴ 

ʟʘʧʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʤʝʞʜʫ ʯʠʩʣʘʤʠ 10-19 ʠʟ ʤʘʩʩʠʚʘ numb1; ʝʩʣʠ 

k2% ʥʝ ʨʘʚʥʦ 1, ʪʦ ʟʘʧʠʩʴ ʟʘʧʠʩʠ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʙʝʨʝʪʩʷ ʠʟ ʤʘʩʩʠʚʘ numb2; ʝʩʣʠ 

triad(i%)ʥʝ ʜʝʣʠʪʩʷ ʥʘ 10, ʪʦ ʚ ʢʦʥʮʝ ʵʣʝʤʝʥʪʘ k2% ʤʘʩʩʠʚʘ numb3 ʜʦʙʘʚʣʷʝʪʩʷ 

ʩʫʬʬʠʢʩ çuè (ʧʨʠ k2%=3 ï ʩʫʬʬʠʢʩ çèʁ); ʚ ʯʠʩʣʝ  triad(i%) ʦʪʜʝʣʷʝʪʩʷ ʥʦʤʝʨ 

ʝʜʠʥʠʮʳ; ʠʟ ʤʘʩʩʠʚʘ numb1 ʚʳʙʠʨʘʝʪʩʷ ʟʘʧʠʩʴ ʟʘʧʠʩʠ ʵʣʝʤʝʥʪʘ k1%-a; 

  7.2. ʝʩʣʠ i%=2 (ʦʜʥʘʢʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʝʜʠʥʠʮʘʤʠ, ʜʝʩʷʪʢʘʤʠ ʠ ʩʦʪʥʷʤʠ ʪʳʩʷʯ N 

ʯʠʩʝʣ), ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʠʯʥʦ ʧʫʥʢʪʫ 7.1.; 

ɺ ʢʦʥʮʝ ʟʘʧʠʩʠ ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʚʦ çʪʳʩʷʯʫè ʠʣʠ çʪʳʩʷʯʘè; 

7.3. ʝʩʣʠ i%=3 (ʦʜʥʘʢʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩʦ ʩʪʝʧʝʥʷʤʠ ʝʜʠʥʠʮ, ʜʝʩʷʪʢʘʤʠ ʠ ʩʦʪʥʷʤʠ 

ʤʠʣʣʠʦʥʦʚ ʯʠʩʝʣ N), ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘ ʞʝ ʦʧʝʨʘʮʠʷ, ʯʪʦ ʠ ʧ. 7.1.; ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʚʦ çʤʠʣʣʠʦʥʫè ʠʣʠ çʤʠʣʣʠʦʥè; 

7.4. ʝʩʣʠ i%=4 (ʦʜʥʘʢʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩʦ ʩʪʝʧʝʥʷʤʠ ʝʜʠʥʠʮ, ʜʝʩʷʪʠʯʥʳʤʠ ʜʨʦʙʷʤʠ 

ʠ ʩʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʯʠʩʝʣ N), ʪʦ ʦʧʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʫʥʢʪʫ 7.1. 

ʚʳʧʦʣʥʷʝʪʩʷ; ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʚʦ çʤʠʣʣʠʘʨʜʫè ʠʣʠ çʤʠʣʣʠʘʨʜè; 

8. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʘʧʠʩʠ ʫʧʦʨʷʜʦʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠ ʦʙʨʘʟʫʶʪ 

ʯʠʩʣʦ N, ʟʘʧʠʩʘʥʥʦʝ ʧʨʦʧʠʩʴʶ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ 

txt$. 

9. ʂʦʥʝʮ. 
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ʏʘʩʪʴ 2. ɿʥʘʯʝʥʠʝ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ txt$ ï ʪʝʢʩʪʦʚʦʝ 

ʥʘʧʠʩʘʥʠʝ ʜʘʥʥʦʛʦ ʯʠʩʣʘ N ʧʨʦʠʟʥʦʩʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʩʣʦʚ. 

ʇʨʦʠʟʥʦʰʝʥʠʝ ʩʠʤʚʦʣʦʚ. ʆʙʱʠʝ ʩʠʤʚʦʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʘʭ. 

ʉʧʠʩʦʢ ʠʟ 14 ʠʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʤʚʦʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 

6.12. ɼʣʷ ʧʨʦʠʟʥʝʩʝʥʠʷ ʪʘʢʠʭ ʩʠʤʚʦʣʦʚ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʠʤʚʦʣʦʚ ï 

ʛʦʣʦʩ. 

ʊʘʙʣʠʮʘ 6.12. - ʉʠʤʚʦʣʳ ʠ ʠʭ ʪʝʢʩʪʦʚʘʷ ʟʘʧʠʩʴ 

ˉ ʉʠʤʚʦʣ ɺʠʜ ʩʣʦʚʘ 

1 ú ɽʚʨʦ 

2 $ ɼʦʣʣʘʨ 

3 % ʌʦʠʟ 

 ʘʚʩʠ ʢʫʰʦʜפ ) 4

ʘʚʩʠ ʧפ ( 5 ʰʠʜʘ 

6 *  ɿʘʨʙ 

 ʘʤʲתּ + 7

8 - ʊʘʨ״ 

9 / ʊʘץʩʠʤ 

10 < ʍʫʨʜ 

11 = ɹʘʨʦʙʘʨ 

12 > ʂʘʣʦʥ 

13 Ä ʇʘʨʘʛʨʘʬ 

14  ̄ ʈʘץʘʤ 

 

ɺʧʦʣʛʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ, ʜʦʙʘʚʠʚ ʜʨʫʛʠʝ, ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʤʚʦʣʳ. 

 

Ä6.3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʩʠʥʪʝʟʘ ʨʝʯʠ 

 

ɸʣʛʦʨʠʪʤ ʙʝʟʫʜʘʨʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʘ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʵʪʦʪ ʘʣʛʦʨʠʪʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʩʣʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʞʩʣʦʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʣʝʝ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʦʧʠʩʳʚʘʝʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʙʣʦʢ-ʩʭʝʤʳ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʦʪʦʢʘ ʙʝʟʫʜʘʨʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ (ʨʠʩʫʥʦʢ 6.3.). 
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ʈʠʩʫʥʦʢ 6.3. - ɸʣʛʦʨʠʪʤ ʙʝʟʫʜʘʨʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ 

 

ʅʘʯʘʣʦ ï ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʥʦʰʝʥʠʷ. 

ɺ ʙʣʦʢʝ 1 ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʪʝʢʩʪʘ. ɽʩʣʠ ʝʛʦ ʥʝʪ, ʪʦ ï ʢʦʥʝʮ. 
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ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥ ʧʝʨʝʭʦʜʠʪ ʢ ʙʣʦʢʫ 2, ʚ ʢʦʪʦʨʦʤ  ʠʟ ʪʝʢʩʪʘ ʥʘʭʦʜʠʪʩʷ ʩʣʦʚʦ

W  ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʙʣʦʢʝ 3 ʩʣʦʚʦ W  ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʧ. 1.6. ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʩʣʦʛʦʜʝʣʝʥʠʶ. 

ɺ ʙʣʦʢʝ 4 ʚ ʩʣʦʚʝ Wʥʘʭʦʜʷʪʩʷ ʦʯʝʨʝʜʥʳʝ ʩʣʦʛʠ. 

ɺ ʙʣʦʢʝ 5 ʦʧʨʝʜʝʣʷʝʪʩʷ, ʷʚʣʷʶʪʩʷ ʣʠ ʥʘʡʜʝʥʥʳʝ ʩʣʦʛʠ ʧʦʩʣʝʜʥʠʤʠ ʚ ʩʣʦʚʝ ʠʣʠ ʥʝʪ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʙʨʘʱʘʝʪʩʷ ʢ  ʩʣʦʛʦ-ʛʦʣʦʩʦʚʦʤʫ ʠʩʪʦʯʥʠʢʫ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩ ̫

ʩʧʠʩʦʢ ʠʟ 3259 ʩʣʦʛʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʤ 3800 ʩʪʨʘʥʠʮ. ʂʘʞʜʦʤʫ ʩʣʦʛʫ ʦʧʨʝʜʝʣʝʥʦ ʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʝ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʚ ʙʣʦʢʝ 6, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚ ʠʩʪʦʯʥʠʢʝ ʩʣʦʛï ʛʦʣʦʩ  ʧʦʷʚʣʷʝʪʩʷ ʟʚʫʢ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʤʫ ʩʣʦʛʫ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʥʷʝʪʩʷ ʚ ʙʣʦʢʝ 7. 

ɼʘʣʝʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʧʨʦʠʟʥʦʩʠʤʳʡ ʩʣʦʛ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʦʚʝ 

Wʠʣʠ ʥʝʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʞʩʣʦʞʥʳʡ ʠʥʪʝʨʚʘʣ (S ï ʠʥʪʝʨʚʘʣ), ʩʤ. ʙʣʦʢ 8, ʠʣʠ 

ʤʝʞʩʣʦʚʥʳʡ (W  ï ʠʥʪʝʨʚʘʣ), ʩʤ. ʙʣʦʢ 9. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʦʢʦʥʯʘʥʠʷ ʧʨʦʠʟʥʝʩʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʛʘ ʠ ʥʘʯʘʣʦʤ 

ʧʨʦʠʟʥʝʩʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʛʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 

ʤʦʤʝʥʪʦʤ ʦʢʦʥʯʘʥʠʷ ʧʨʦʠʟʥʝʩʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʚʘ ʠ ʥʘʯʘʣʦʤ ʧʨʦʠʟʥʝʩʝʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʚʘ.  

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʢʩʧʝʨʠʝʥʪʘʣʴʥʦʝ ʦʮʝʥʠʚʘʥʠʝ S-pause  =  20 ʤʩʝʢ    ʚʘ W -

pause  = 200 ʤʩʝʢ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʨʦʠʟʥʦʰʝʥʠ ̫ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʝʞʩʣʦʞʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʢ ʙʣʦʢʫ 4, ʘ ʩ 

ʦʢʦʥʯʘʥʠʝʤ ʤʝʞʩʣʦʚʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ - ʢ ʙʣʦʢʫ 1. ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʛʦ ʪʝʢʩʪʘ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ. ʇʦ ʩʫʪʠ, ʵʪʦʪ ʘʣʛʦʨʠʪʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʩʣʦʚ, ʛʜʝ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʫʜʘʨʥʭr ʩʣʦʛʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʞʩʣʦʚʥʳʭ 

ʠʥʪʝʚʘʣʦʚ. 
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ʈʠʩʫʥʦʢ 6.4. - ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ (ʯʘʩʪʴ 1) 

 

 ɼʘʣʝʝ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʙʣʦʢʘ ï ʩʭʝʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʦʜʥʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ ʩʣʦʚʘ, (ʨʠʩʫʥʦʢ 6.4.), ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʳʭ 

ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠ ̫ʤʝʞʩʣʦʞʥʳʭ ʠ ʤʝʞʩʣʦʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚ 

ʧʨʦʠʟʥʦʩʠʤʳʭ ʪʝʢʩʪʘʭ. 
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ʈʠʩʫʥʦʢ 6.5. - ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ (ʯʘʩʪʴ 2) 

 

ʏʪʦʙʳ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʙʣʦʢ-ʩʭʝʤʫ, ʥʘ ʨʠʩʫʥʢʘʭ 6.5. ʠ 6.6. ʠʥʪʝʨʚʘʣʳ ʥʝ ʧʦʢʘʟʘʥʳ. 

1. ʉʪʘʨʪ. 

2. ɺʚʝʜʝʥʠʝ ʩʣʦʚʘ. 

3. ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ: ʚʚʝʜʝʥʥʦʝ ʥʘʤʠ ʩʣʦʚʦ ʚʢʣʶʯʝʥʦ ʚ ʠʩʪʦʯʥʠʢ ʠʩʢʣʶʯʝʥʠʷ ʜʘ 

ʠʣʠ ʥʝʪ. 
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ɽʩʣʠ ʜʘ (ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʣʦʚʦ ʚʢʣʶʯʝʥʦ ʚ ʠʩʭʦʜʥʠʢ ʠ ʚ ʥʝʤ ʧʦʩʣʝʜʥʠʡ ʩʣʦʛ 

ʩʯʠʪʘʝʪʩʷ ʫʜʘʨʥʳʡ), ʪʦʛʜʘ 3.1. ʜʝʣʝʥʠʝ ʩʣʦʚ ʥʘ ʩʣʦʛʠ; 

 

ʈʠʩʫʥʦʢ 6.6. - ɸʣʛʦʨʠʪʤ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ (ʯʘʩʪʴ 3) 

 

3.2. ʚʢʣʶʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʛʘ ʠ, ʝʩʣʠ ʵʪʦʪ ʩʣʦʛ ʥʝ ʧʦʩʣʝʜʥʠʡ, ʪʦ ʝʛʦ 

ʛʦʣʦʩʦʚʦʡ ʦʙʨʘʟ ʚʦʟʥʠʢʘʝʪ ʚ ʠʩʪʦʯʥʠʢʝ ʩʣʦʛ - ʛʦʣʦʩ, ʦʜʥʘʢʦ ʚ ʙʣʦʢʝ 3.2.2.1 ʠ ʚ 

3.2.2.2 ʦʪʤʝʘʝʪʩʷ ʝʛʦ ʙʝʟʫʜʘʨʥʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ. 
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ɽʩʣʠ ʵʪʦʪ ʩʣʦʛ ʧʦʩʣʝʜʥʠʡ, ʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʫʜʘʨʥʳʤ, ʠ ʝʛʦ ʦʙʨʘʙʦʪʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʙʣʦʢʘʭ 3.2.1.1 ʠ 3.2.1.1 ʠ ʚ 3.2.1.1 ʩ ʧʨʘʚʠʣʘʤʠ ʫʜʘʨʥʦʛʦ 

ʧʨʦʠʟʥʦʰʝʥʠʷ. 

ɽʩʣʠ ʚ ʧʫʥʢʪʝ 3 ʦʧʨʝʜʝʣʠʪʩʷ, ʯʪʦ ʚʚʦʜʠʤʦʛʦ ʩʣʦʚʘ ʚ ʠʩʪʦʯʥʠʢʝ ʠʩʢʣʶʯʝʥʠʷ 

1 ʥʝʪ, ʪʦ ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʙʣʦʢ 4. ɿʜʝʩʴ ʧʨʦʚʦʜʠʪʩʷ 

ʤʦʨʬʝʤʥʳʡ ʘʥʘʣʠʟ ʩʣʦʚʘ ʠ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʧʘʜʘʝʪ ʣʠ ʩʣʦʚʦ ʧʦʜ 

ʠʩʢʣʶʯʝʥʠʷ 1 ʠ 2 ʧ. 1.8.  

ɺ ʙʣʦʢʝ 5 ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʫʬʬʠʢʩʘ ʚ ʩʣʦʚʝ 

(ʚ ʩʣʫʯʘʝ ʩʣʦʞʥʦʛʦ ʩʫʬʬʠʢʩʘ). 

ɽʩʣʠ ʧʦʩʣʝʜʥʠʡ ʩʫʬʬʠʢʩ ʝʩʪʴ ʚ ʠʩʢʣʶʯʝʥʠʷʭ 2 ʠ 3, ʪʦ ʦʙʨʘʙʦʪʢʘ ʩʣʦʚʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʙʣʦʢ 5.1 ï 5.3 ʠ ʜʘʣʝʝ ʜʝʣʠʪʩʷ ʥʘ 2 ʪʠʧʘ: 5.1.2.1, 5.1.2.2 ʠʣʠ 5.1.1.1, 

5.1.1.2 ʠ 5.1. .1.3 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʫʜʘʨʥʳʡ ʠʣʠ ʙʝʟʫʜʘʨʥʳʡ ʩʣʝʜʫʶʱʠʡ ʩʣʦʛ. 

ɺ ʩʣʫʯʘʝ ʧʫʥʢʪʘ 5 ʩʫʬʬʠʢʩ ʩʣʦʚʘ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʢʣʶʯʝʥʠʶ 2 ʠʣʠ 3, ʩʣʦʚʦ 

ʥʝ ʚʭʦʜʠʪ ʥʠ ʚ ʦʜʥʦ ʠʩʢʣʶʯʝʥʠʝ ʠ ʫʜʘʨʝʥʠʝ ʩʪʦʠʪ ʥʘ ʧʦʩʣʝʜʥʝʤ ʩʣʦʛʝ. 

ʉʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʩʣʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʣʦʢʝ 6. ʉʣʦʚʦ ʜʝʣʠʪʩʷ ʥʘ ʩʣʦʛʠ. 

ʉʣʦʛʠ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʩʯʠʪʘʶʪʩʷ ʙʝʟʫʜʘʨʥʳʤʠ ʠ ʧʨʦʠʟʥʦʩʷʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ʩʣʦʛ ʧʦʩʣʝʜʥʠʡ, ʪʦ ʦʥ ʫʜʘʨʥʳʡ, ʠ ʧʨʦʠʟʥʦʩʠʪʩʷ 

ʦʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

7. ʂʦʥʝʮ.  

 

ɸʣʛʦʨʠʪʤ ʤʦʨʬʝʤʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʫ ʥʘʩ ʫʞʝ ʝʩʪʴ ʤʦʨʬʝʤʥʳʡ ʩʣʦʚʘʨʴ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩ 3 ʠʩʪʦʯʥʠʢʘʤʠ 

ʠʥʬʦʨʤʘʮʠʠ: çʧʨʠʩʪʘʚʢʘ-ʟʚʫʢè, çʢʦʨʝʥʴ-ʟʚʫʢè, çʩʫʬʬʠʢʩ-ʟʚʫʢè. 

ɼʘʣʝʝ ʥʘ ʫʨʦʚʥʝ ʙʣʦʢ-ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 6.7) ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʤʦʨʬʝʤ.  

ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʠʟʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʪʝ ʩʣʦʚʘ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʤʦʨʬʝʤʥʳʡ ʘʥʘʣʠʟ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ  ʩʣʦʚʦ 

ʜʝʣʠʪʩʷ ʥʘ ʤʦʨʬʳ. 
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ʈʠʩʫʥʦʢ 6.7. - ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʤʦʨʬʝʤʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ 

 

 ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʤʦʨʬʝʤʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠ ̫ ʩʣʦʚʘ ʦʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʢʦʥʢʘʪʝʥʘʮʠʠ 

(ʩʮʝʧʣʝʥʠʷ) ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʛʦʚ. 

1. ʅʘʯʘʣʦ ï ʟʘʧʫʩʢ ʘʣʛʦʨʠʪʤʘ. 

2. ɺʚʦʜ ʩʣʦʚʘ. 
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3. ʉʣʦʚʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʦʚʦ ʠʟ 3-ʭ ʤʦʨʬʝʤ: ʧʨʠʩʪʘʚʢʠ, Ä ʢʦʨʥʷ, Ä

ʩʫʬʬʠʢʩʘ. 

4. ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʧʨʠʩʪʘʚʢʠ ʚ ʩʣʦʚʝ. 

ɽʩʣʠ ʝʩʪʴ ʧʨʠʩʪʘʚʢʘ (ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʥʝʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ), ʪʦ 

4.1 ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʠʩʪʘʚʢʠ ï ʟʚʫʢʫ; 

4.2. ʧʨʦʠʟʥʦʰʝʥʠʝ ʧʨʠʩʪʘʚʢʠ; 

4.3. ʩʫʱʝʩʪʚʦʚʘʥʠʝ S-ʠʥʪʝʨʚʘʣʦʚ. ʇʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 5. 

ɽʩʣʠ ʧʨʦʚʝʨʢʘ ʚ ʧ. 4 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʬʠʢʩʘ ʥʝʪ (ʧʨʝʬʠʢʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʠʣʠ 

ʧʫʩʪʦʡ), ʪʦ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 5. 

5. ʇʝʨʝʭʦʜ ʥʘ ʢʦʨʝʥʴ: 

5.1. ʦʙʨʘʱʝʥʠʝ ʢ ʧʝʨʚʦʠʩʪʦʯʥʠʢʫ ʢʦʨʥʷ ï ʛʦʣʦʩʫ; 

5.2. ʧʨʦʠʟʥʦʰʝʥʠʝ ʢʦʨʥ;̫ 

5.3. ʩʫʱʝʩʪʚʦʚʘʥʠʝ S-ʠʥʪʝʨʚʘʣʦʚ. 

6. ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʩʫʬʬʠʢʩʘ ʚ ʩʣʦʚʝ. 

ɽʩʣʠ ʩʫʬʬʠʢʩ ʝʩʪʴ (ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʫʬʬʠʢʩʘ), ʪʦ 

6.1. ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʩʫʬʬʠʢʩʘ ï ʛʦʣʦʩʫ; 

6.2. ʧʨʦʠʟʥʝʩʝʥʠʝ ʩʫʬʬʠʢʩʘ; 

6.3. ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 7. 

ɽʩʣʠ ʧʨʦʚʝʨʢʘ ʚ ʧ. 6 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʬʠʢʩʘ ʥʝʪ (ʧʨʝʬʠʢʩ ï ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ), ʪʦ 

ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 7. 

7. ʂʦʥʝʮ. 

ɺ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 66 ʧʨʠʩʪʘʚʦʢ (ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ) ʠ ʙʦʣʝʝ 1000 

ʩʫʬʬʠʢʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʮʝʣʴʶ ʧʨʦʠʟʥʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ ʦʙʰʠʨʥʳʡ 

ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʚ 50 000 ʩʣʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʥʪʝʟ ʨʝʯʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ: ʧʨʝʬʠʢʩ ï ʛʦʣʦʩ, ʢʦʨʝʥʴ ï ʛʦʣʦʩ ʠ ʩʫʬʬʠʢʩ ï 

ʛʦʣʦʩ. 

ʇʫʪʝʤ ʥʝʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʭʨʘʥʝʥʠ ̫ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 15 ɻʙ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ. ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟ ʩʣʦʚʘ 

ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʦʨʬʦʚ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʚʠʣʦ ʩʣʦʛʦʚʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ. 
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ʆ ʩʣʦʛʦʚʦʤ ʩʦʩʪʘʚʝ ʨʫʩʩʢʠʭ ʩʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʜʞʠʢʩʢʠʡ ʷʟʳʢ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ. ʈʫʩʩʢʠʝ ʩʣʦʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ 

ʯʘʩʪʷʭ ʨʝʯʠ ï ʛʣʘʛʦʣʘʭ, ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ ʠ ʪ.ʜ., ʥʦ ʩʧʦʩʦʙ ʠʭ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠ̫ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʚʠʣʘ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʩʠʥʪʝʟʘʪʦʨʝ ʨʝʯʠ, ʥʘʮʝʣʝʥʥʦʤ ʪʦʣʴʢʦ ʥʘ ʧʨʦʠʟʥʦʰʝʥʠʝ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ, ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʠʟʥʦʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʫʩʩʢʠʭ ʩʣʦʚ ʚ 

ʪʝʢʩʪʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʝʛʦ ʧʨʠʯʠʥ rʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʢʨʘʪʢʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʦʛʦʚʦʡ ʩʦʩʪʘʚ ʨʫʩʩʢʠʭ ʩʣʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ ʚʟʷʪʘ ʩʣʫʯʘʡʥʘʷ 

ʚʳʙʦʨʢʘ ʪʝʢʩʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʛʨʫʧʧʳ çʀʟʚʝʩʪʥʳʝ ʨʫʩʩʢʠʝ 

ʧʠʩʘʪʝʣʠè ʚ ʦʙʲʝʤʝ ʧʦʯʪʠ 100 ʩʪʨʘʥʠʮ (108 510 ʩʣʦʚ). ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʪʝʢʩʪʘʤʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʩʥʘʯʘʣʘ ʢʦʜʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʚʳʜʝʣʝʥʥʦʛʦ ʪʝʢʩʪʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʩ ʧʦʤʦʱʴʶ ʮʠʬʨ 1 ʠ 0 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʣʘʩʥʳʤ ʠ ʩʦʛʣʘʩʥʳʤ. ɿʘʪʝʤ ʦʙʨʘʙʦʪʘʥʥʳʡ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ  ʯʘʩʪʦʪʥʦʩʪʴ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʫʩʩʢʠʭ ʩʣʦʚ, ʠ ʦʧʠʩʘʥ ʚ ʚʠʜʝ ʯʘʩʪʝʡ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʣʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʚʠʜʝ 

ʵʣʝʤʝʥʪʦʚ, ʚ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʡ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʣʷʝʪ ʨʦʚʥʦ 2379. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

50% ʪʝʢʩʪʘ ʦʭʚʘʯʝʥʦ 26 ɻ ʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.13. 

 

ʊʘʙʣʠʮʘ 6.13. - ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʫʩʩʢʠʭ ʵʣʝʤʝʥʪʦʚ  

ˉ ʉʦʩʪʘʚ ɺʩʪʨʝʯʘʝʤʦʩʪʴ, % ˉ ʉʦʩʪʘʚ ɺʩʪʨʝʯʘʝʤʦʩʪʴ, % 

1 0 5,52 14 0101010 1,60 

2 01 4,85 15 10 1,22 

3 1 3,80 16 001010 1,21 

4 0101 3,21 17 001001 1,03 

5 01010 2,97 18 0101011 0,93 

6 001 2,68 19 0010101 0,92 

7 010101 2,51 20 0100 0,89 

8 01001 2,49 21 01001010 0,86 

9 010010 2,26 22 0101001 0,83 

10 010 2,11 23 010001 0,80 

11 0100101 2,02 24 1001 0,78 

12 101 1,93 25 101001 0,69 

13 00101 1,63 26 01010101 0,67 
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ʂʨʦʤʝ ʪʦʛʦ, 75%, 90% ʠ 95% ʪʝʢʩʪʘ ʧʦʢʨʳʪʳ 103, 323 ʠ 595 ʯʘʩʪʷʤʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 20 

ʩʣʦʛʦʚʳʭ ʩʦʯʝʪʘʥʠʡ (ʬʦʨʤ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.14. 

 

ʊʘʙʣʠʮʘ 6.14. - ʉʣʦʛʦʚʳʝ ʬʦʨʤʳ ʨʫʩʩʢʠʭ ʩʣʦʚ. 

ˉ ʉʣʦʛ ʇʨʠʤʝʨ  ˉ ʉʣʦʛ ʇʨʠʤʝʨ 

1 0 ʚ 11 1000 ʝʩʪʴ 

2 1  ̫ 12 00010 ʩʪʨʷʧ 

3 01 ʪ r 13 00100 ʩʤʳʩʣ 

4 10 ʦʥ 14 01000 ʪʝʢʩʪ 

5 010 ʢʘʢ 15 001000 ʚʣʘʩʪʴ 

6 100 ʘʩʪ 16 000010 ʚʟʛʣʷʜ 

7 0100 ʢʫʨʩ 17 000100 ʚʧʣʦʪʴ 

8 001 ʢʨʫ 18 001000 ʩʧʘʩʪʴ 

9 0010 ʩʣʘʜ 19 0010000 ʩʚʦʡʩʪʚ 

10 0001 ʩʪʨʦ 20 0000100 ʚʩʧʣʝʩʢ 

  

ʇʦʜ ʥʦʤʝʨʘʤʠ 2-7 (ʚ ʪʘʙʣʠʮʝ ʦʥʠ ʦʪʤʝʯʝʥʳ ʩʝʨʳʤ ʮʚʝʪʦʤ) ʧʦʢʘʟʘʥʳ 

ʩʣʦʛʦʚʳʝ ʤʦʜʝʣʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʨʫʩʩʢʠʡ ʷʟʳʢ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚʳʭ ʬʦʨʤ (ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʙʦʣʝʝ 

14 ʬʦʨʤ). ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʥʪʝʟʘʪʦʨʘ ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʭ ʪʝʢʩʪʦʚ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʦʥʢʘʪʝʥʘʮʠʠ ʩʣʦʛʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʩʣʦʛʦʚʦʡ ʠʩʪʦʯʥʠʢ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʝʥʠʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʨʫʩʩʢʠʭ ʩʣʦʛʦʚ. 

ʆʙ ʘʣʛʦʨʠʪʤʝ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʨʫʩʩʢʠʝ 

ʩʣʦʚʘ. ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʚ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ, 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʩʤʝʰʘʥʥʳʭ ʪʝʢʩʪʦʚ. ʈʫʩʩʢʠʝ ʩʣʦʚʘ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ, ʚ 

ʦʩʥʦʚʥʦʤ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ. ɽʩʣʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʭʚʘʪʠʪʴ ʥʘʠʙʦʣʝʝ 

ʫʧʦʪʨʝʙʠʪʝʣʴʥʳʝ ʠʟ ʥʠʭ, ʘ ʟʘʪʝʤ ʩʜʝʣʘʪʴ ʠʭ ʩʣʦʛʦʦʙʨʘʟʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʥʠʤ 

ʜʦʙʘʚʣʝʥʠʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʣʦʛ-ʛʦʣʦʩ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʨʝʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʩ ʨʫʩʩʢʠʤʠ ʩʣʦʚʘʤʠ. 

ɸʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʦʪʨʝʥ ʚ ʟʘʛʦʣʦʚʢʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ, ʧʦ ʩʫʪʠ ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʣʛʦʨʠʪʤʦʚ ʫʜʘʨʥʦʛʦ ʠʣʠ ʙʝʟʫʜʘʨʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠ ̫ʪʘʜʞʠʢʩʢʠʭ 
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ʪʝʢʩʪʦʚ. ʇʦʞʘʣʫʡ, ʧʝʨʚʦʝ, ʯʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʵʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʠʟʥʦʩʠʤʳʭ 

ʨʫʩʩʢʠʭ ʩʣʦʛʦʚ ʢ ʪʘʜʞʠʢʩʢʦʤʫ ʠʩʪʦʯʥʠʢʫ ʩʣʦʛ-ʛʦʣʦʩ. 

 

Ä6.4. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʨʝʯʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɾʝʣʘʝʤʳʡ ʩʠʥʪʝʟʘʪʦʨ 

ʨʝʯʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ï ʝʩʪʝʩʪʚʝʥʥʦʩʪʴʶ ʟʚʫʢʘ ʠ 

ʥʝʩʣʦʞʥʦʩʪʴʶ ʧʦʣʫʯʘʝʤʦʡ ʨʝʯʠ. ʕʪʠ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʥʪʝʟʘʪʦʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʩʠʥʪʝʟʘʪʦʨʳ ʨʝʯʠ ʦʪʣʠʯʘʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʟʚʫʢʘ, ʜʨʫʛʠʝ ï ʪʦʯʥʦʩʪʴʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʜʣʷ ʠʭ ʦʬʦʨʤʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ 

ʨʝʯʠ. ʕʪʠ ʤʝʪʦʜʳ ʦʙʳʯʥʦ ʜʝʣʷʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʡ, ʬʦʨʤʘʥʪʥʳʡ, 

ʛʠʙʨʠʜʥʳʡ.  

ɸʨʪʠʢʫʣʷʮʠʦʥʥʳʡ ʩʠʥʪʝʟ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ. ɽʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ ʩʪʨʝʤʠʣʠʩʴ ʢʘʢ ʤʦʞʥʦ ʷʩʥʝʝ ʦʪʨʘʟʠʪʴ ʚ ʯʠʩʣʦʚʦʤ 

ʬʦʨʤʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʪʘʥʠ ʯʝʣʦʚʝʢʘ ʠ ʧʨʦʮʝʩʩ ʟʚʫʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦʙʳ 

ʧʨʦʠʟʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʨʝʯʴ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʡ ʩʠʥʪʝʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʣʴʢʦ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ ʠ ʥʝ ʧʨʠʚʣʝʢʘʣ 

ʚʥʠʤʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳʝ ʤʦʜʝʣʠ ʩ ʩʠʩʪʝʤʦʡ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʨʝʯʠ.  

ʌʦʨʤʘʥʪʥʳʡ ʩʠʥʪʝʟ ʠʤʠʪʠʨʫʝʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʨʝʯʴ ʩ ʧʦʤʦʱʴʶ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʝʢʪʨʦʛʨʘʤʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʰʘʙʣʦʥʦʚ. ʈʝʯʝʚʳʝ 

ʜʘʥʥʳʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʘʫʜʠʦʤʦʜʝʣʴʶ. ʊʘʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʩʢʦʨʦʩʪʴ, ʛʨʦʤʢʦʩʪʴ ʠ ʚʳʩʦʪʘ ʪʦʥʘ, ʩʦ ʚʨʝʤʝʥʝʤ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ, ʩʦʟʜʘʚʘʷ ʬʦʨʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʘʥʪʥʦʛʦ ʩʠʥʪʝʟʘ, ʩʦʟʜʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʫʶ 

ʨʝʯʴ ʩ çʧʨʘʚʠʣʴʥʳʤè ʧʨʦʠʟʥʦʰʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʨʝʯʝʚʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʴʶ. 
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ʉʠʩʪʝʤʳ ʬʦʨʤʘʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ, ʚʦ-ʧʝʨʚʳʭ, ʬʦʨʤʘʥʪʥʦ-

ʩʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʨʝʯʴ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʯʝʪʢʦʡ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʭʘʨʘʢʪʝʨʥʦʡ 

ʜʣʷ ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʚʫʢʦʚʦʛʦ ʰʫʤʘ. ɺ-ʚʪʦʨʳʭ, ʬʦʨʤʘʥʪʥʳʝ ʩʠʥʪʝʟʘʪʦʨʳ 

ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʠʩʪʦʯʥʠʢʘ ʨʝʯʝʚʳʭ 

ʤʦʜʝʣʝʡ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʘʤʷʪʴʶ ʠ ʤʦʱʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʨʘ. 

ʅʘʢʦʥʝʮ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʦʨʤʘʥʪʥʳʡ ʩʠʥʪʝʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʥʳʡ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʩʝʤʠ ʩʬʝʨʘʤʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʛʦ ʦʙʲʝʢʪʘʤʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʧʨʦʩʦʜʠʠ (ʩʠʩʪʝʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʫʜʘʨʥʳʭ ʠ ʙʝʟʫʜʘʨʥʳʭ ʩʣʦʛʦʚ, ʢʨʘʪʢʠʭ ʠ ʜʣʠʥʥʳʭ ʚ ʨʝʯʠ) ʠʣʠ ʪʦʥ ʧʨʦʠʟʥʦʰʝʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʥʦ ʠ ʚʩ ̫ʛʘʤʤʘ ʯʫʚʩʪʚ ʠ ʵʤʦʮʠʡ. 

 ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ formant-ʩʠʥʪʝʟʘʪʦʨʳ ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʝʤ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʫʯʝʥʦʛʦ ʂʣʘʪʪʘ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʝʨʚʠʯʥʦʤ formant-ʩʠʥʪʝʟʘʪʦʨʝ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʠʣʠ ʢʦʥʢʘʪʝʥʘʮʠʠ ʣʝʞʠʪ ʟʘʨʘʥʝʝ 

ʟʘʧʠʩʘʥʥʘʷ ʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʯʠ. ʊʘʢʦʡ ʩʠʥʪʝʟ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ 

ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʷʩʥʦʡ ʠ ʯʝʪʢʦ ʟʚʫʯʘʱʝʡ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʨʝʯʠ. ɺ 

ʥʝʤ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʛʦʣʦʩʦʚʳʭ ʦʪʨʝʟʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʥʳ. ʊʘʢʦʡ ʚʳʙʦʨ ʜʝʣʘʝʪʩʷ ʤʝʞʜʫ ʢʦʨʦʪʢʠʤʠ ʠ ʜʣʠʥʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ ʧʨʦʠʟʚʦʜʷʱʠʤʠ ʟʚʫʢ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʜʣʠʥʥʳʝ ʝʜʠʥʠʮʳ ʜʦʩʪʠʛʘʶʪ 

ʭʦʨʦʰʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʯʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʷʟʝʡ ʚ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʛʦʣʦʩʦʚʳʭ ʝʜʠʥʠʮ ʩʦʢʨʘʱʘʝʪʩʷ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʩʪʘʪʦʢ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʥʝʠʟʙʝʞʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ  ʥʘʢʦʧʣʝʥʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʈʘʙʦʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤʠ ʨʝʯʝʚʳʤʠ ʝʜʠʥʠʮʘʤʠ ʠʣʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʧʘʤʷʪʠ, ʥʦ ʧʨʦʮʝʩʩ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʪʨʫʜʥʳʤ.  
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʭ ʩʠʥʪʝʟʘʪʦʨʘʭ ʛʦʣʦʩʦʚʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʩʣʫʞʘʪ ʬʦʥʝʤʳ, ʜʠʬʦʥʳ, ʩʣʦʛʠ, ʩʣʦʚʘ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʠ ʜʘʞʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ, ʯʪʦ ʩʣʦʚʘʤ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʠʦʨʠʪʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʝʜʠʥʠʮʘʤʠ, ʥʦ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʚ ʢʘʞʜʦʤ ʷʟʳʢʝ ʙʦʣʴʰʦʛʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʥʠʤʝʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʯʠ, ʪʘʢʦʡ 

ʚʳʙʦʨ ʙʣr ʙʳ ʥʝʧʨʘʚʠʣʴʥʳʤ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ 

ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʠ ʩʠʥʪʝʟ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʘʨʤʦʥʠʯʝʥ ʠ ʛʠʙʦʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʥʘ ʦʩʥʦʚʝ 

ʬʦʥʝʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ: ʘʣʣʦʬʦʥʦʚ, ʜʠʬʦʥʦʚ ʠ ʩʣʦʛʦʚ. ʆʥ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʣʦʞʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʘʯʝʩʪʚʦ ʨʝʯʠ ʩʦʜʝʨʞʘʥʠʝ ʬʦʨʤʘʥʪʘ, ʰʠʨʠʥʘ 

ʪʨʘʢʪʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʥʦʚ, ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʠʪʴ ʟʚʫʢ ʪʘʤ, ʛʜʝ ʧʝʨʝʭʦʜ ʦʪ ʛʨʘʥʠʮʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʘʤʝʪʥʳʤ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʪʦʥʘ ʥʘ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʜʘʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʪʦʥʘ ʠ ʚʨʝʤʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʩʠʥʪʝʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʯʝʚʳʝ ʝʜʠʥʠʮʳ ʨʘʟʥʦʡ ʜʣʠʥʳ: ʘʙʟʘʮʳ, 

ʧʨʝʜʣʦʞʝʥʠʷ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʩʣʦʚʘ, ʩʣʦʛʠ, ʧʦʣʫʩʣʦʛʠ, ʜʠʬʦʥʳ. ʏʝʤ ʤʝʥʴʰʝ 

ʝʜʠʥʠʮ ʩʠʥʪʝʟʘ, ʪʝʤ ʤʝʥʴʰʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝʛʦ ʨʘʩʯʝʪʘ, ʚʦʟʥʠʢʥʫʪ ʧʨʦʙʣʝʤʳ ʩʦʘʨʪʠʢʫʣʷʮʠʠ ʚ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʛʘʨʤʦʥʠʯʝʥ, ʪʨʝʙʫʝʪ ʤʘʣʦ ʧʘʤʷʪʠ ʜʣʷ 

ʟʘʱʠʪʳ ʧʝʨʚʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʱʠʱʘʝʪ ʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʢʪʦʨʘ. 

ʉʠʥʪʝʟ ʦʩʥʦʚʘʥ ʥʘ ʧʨʘʚʠʣʝ ʯʝʨʝʟ çʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʩʣʦʚʘʨʴè. ɽʛʦ ʵʣʝʤʝʥʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʬʦʥʝʤʳ ʠʣʠ ʩʣʦʛʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʘʚʠʣʫ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʧʨʦʠʟʥʦʰʝʥʠʷ ʝʜʠʥʠʮ ʩʠʥʪʝʟʘ, ʥʘʧʨʠʤʝʨ, ʩʣʦʛʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʧʝʨʚʠʯʥʳʭ ʝʜʠʥʠʮ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʪʝʢʩʪʫʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʘʙʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʟʤʝʨʘʭ ʚ ʩʣʦʞʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʘʚʠʣ, ʧʦ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 
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ʚʢʣʶʯʝʥʥʦʛʦ ʬʦʥʝʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ. ʕʪʘ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʢʦʨʦʪʢʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʆʙʳʯʥʦ ʵʪʦ ʥʘʟʚʘʥʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʛʣʘʩʥʳʭ ʠ ʩʦʛʣʘʩʥʳʭ ʩʦ 

ʟʥʘʢʘʤʠ ʫʜʘʨʝʥʠʷ, ʪʦʥʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʤʝʨʳ, ʭʦʪʷ ʩʘʤʦ ʧʨʘʚʠʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ 

ʧʨʠʤʝʥʷʝʪʩʷ. ʉʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʨʝʯʴ ʭʫʞʝ ʧʦ ʢʘʯʝʩʪʚʫ, ʯʝʤ ʝʩʪʝʩʪʚʝʥʥʘʷ, ʥʦ ʚʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʢʩʪ ʦʪʯʝʪʣʠʚʦʩʪʴʶ ʠ ʯʝʪʢʦʩʪʴʶ ʟʚʫʯʘʥʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʥʪʝʟʦʚ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʬʦʨʤʘʥʪʥʳʡ ʠ ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʡ ʩʠʥʪʝʟ.  ʅʦ ʠʟ ʥʠʭ ʩʥʘʯʘʣʘ ʙʳʣ 

ʧʦʧʫʣʷʨʥʳʤ ʧʝʨʚʳʡ ʚʠʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʧʫʣʷʨʝʥ ʚʪʦʨʦʡ ʚʠʜ,  

ʢʦʥʢʘʪʝʥʘʪʠʚʥʳʡ ʩʠʥʪʝʟ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤʠ ʘʨʪʠʢʫʣʷʮʠʦʦʥʳʡ ʩʠʥʪʝʟʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʥʦ ʚʧʦʣʥʝ 

ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʦʥ ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ. 

ɼʨʫʛʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʩʠʥʪʝʟʘ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʡ ʩʠʥʪʝʟ ʠ 

ʩʠʥʪʝʟ ʥʘ ʦʩʥʦʚʝ Hidden Markov Models (HMM). ɻʠʙʨʠʜʥʳʡ ʩʠʥʪʝʟ ʦʙʲʝʜʠʥʠʣ ʚ 

ʩʝʙʝ ʯʝʨʪʳ ʬʦʨʤʘʥʪʥʦʛʦ ʠ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʛʦʣʦʩʦʚʳʭ ʩʚʷʟʦʢ ʚ ʧʨʦʮʝʩʩʝ ʦʟʚʫʯʠʚʘʥʠʷ ʨʝʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ. ɺ ʵʪʦʤ 

ʨʘʟʜʝʣʝ ʨʘʙʦʪʳ ʠʟʣʘʛʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ, ʢʦʪʦʨʘʷ, ʥʘʡʜʷ 

ʩʚʦʶ ʨʝʘʣʠʟʘʮʠʶ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʩʫʪʴ 

ʩʣʝʜʫʶʱʠʭ ʛʣʘʚ. ʇʨʠʚʝʜʝʤ ʨʷʜ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʣʝʝ. 

ʊʝʢʩʪ ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʧʦ ʧʨʘʚʠʣʘʤ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʟʥʘʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʟ 7 ʪʠʧʦʚ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʩʣʦʚʦ, ʯʠʩʣʦ, ʩʠʤʚʦʣ, ʧʨʦʙʝʣ, ʚʥʫʪʨʝʥʥʠʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ (ʟʘʧʷʪʘʷ, ʜʚʦʝʪʦʯʠʝ, 

ʪʦʯʢʘ ʩ ʟʘʧʷʪʦʡ, ʪʠʨʝ), ʚʥʝʰʥʠʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ (ʪʦʯʢʘ, ʤʥʦʛʦʪʦʯʠʝ, 

ʚʦʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢ, ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ) ʠ, ʥʘʢʦʥʝʮ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʩʠʤʚʦʣʳ ʢʦʥʮʘ ʘʙʟʘʮʘ (ʚ ʧʠʩʴʤʝʥʥʦʤ ʪʝʢʩʪʝ ʝʛʦ ʥʝʪ, ʥʦ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʪʝʢʩʪʝ ʦʥ 

ʧʨʠʩʫʪʩʪʚʫʝʪ). 

ʇʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʤʳ ʥʘʟʚʘʣʠ ʵʣʝʤʝʥʪʦʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʟʥʘʚʘʝʤʳʤ ʧʦ  ʝʛʦ 

ʦʙʦʟʥʯʘʝʤʦʤʫ ʟʥʘʯʝʥʠ.ʁ ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ 
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ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʮʠʬʨʳ, ʩʠʤʚʦʣʳ, ʚʥʫʪʨʝʥʥʠʝ 

ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʠ ʪ.ʧ., ʥʦ ʚ ʩʣʫʯʘʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʚʥʝʰʥʠʭ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 6.8. - ɹʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ 
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ɺʩʝʛʦ ʚ ʨʝʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʷʪʴ ʪʠʧʦʚ ʧʘʫʟʳ: ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʣʦʛʘʤʠ ʧʨʠ 

ʧʨʦʠʟʥʝʩʝʥʠʠ ʩʣʦʚʘ; ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʧʨʠ ʯʪʝʥʠʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʙʝʣʫ ʤʝʞʜʫ ʩʣʦʚʘʤʠ; ʠʥʪʝʨʚʘʣ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚʥʫʪʨʝʥʥʠʝ ʟʥʘʢʠ 

ʧʨʝʧʠʥʘʥʠʷ; ʠʥʪʝʨʚʘʣ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚʥʝʰʥʠʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ; ʠʥʪʝʨʚʘʣ, 

ʦʙʦʟʥʘʯʘʶʱʠʡ ʢʦʥʝʮ ʘʙʟʘʮʘ. 

ʊʝʧʝʨʴ ʤʳ ʥʘʰʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʪʴ ʠʜʝʶ ʩʠʥʪʝʟʘ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ ʚ ʚʠʜʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʙʣʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʉʠʥʪʝʟʘʪʦʨ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʩʣʝ ʚʚʦʜʘ ʦʯʝʨʝʜʥʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ ʦʥʦ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʘ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ 

ʩʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʚʦ, ʪʦ ʚ ʯʘʩʪʠ 1 ʦʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʦʛʠ ʩ 

ʫʢʘʟʘʥʠʝʤ ʫʜʘʨʷʝʤʦʛʦ ʩʣʦʛʘ, ʘ ʟʘʪʝʤ ʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʪʦʯʥʠʢʘ çʩʣʦʛ-ʟʚʫʢè. 

ɽʩʣʠ ʩʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ, ʪʦ ʚ ʙʣʦʢʝ 2 ʦʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ 

ʚ ʪʝʢʩʪ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʝ ʯʝʨʝʟ ʙʣʦʢ. 

1. ɽʩʣʠ ʩʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣ, ʝʛʦ ʧʨʦʠʟʥʦʰʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʙʣʦʢʝ 3 ʧʫʪʝʤ ʧʨʦʠʟʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʚʫʢʘ ʠʟ ʠʩʪʦʯʥʠʢʘ çʩʠʤʚʦʣ ï 

ʛʦʣʦʩè. 

ɽʩʣʠ ʩʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʝʣ, ʚʥʫʪʨʝʥʥʠʡ ʠʣʠ ʚʥʝʰʥʠʡ ʟʥʘʢ 

ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʢʦʥʝʮ ʘʙʟʘʮʘ, ʪʦ ʜʣʷ ʥʠʭ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʙʣʦʢʘ ʠʟʚʣʝʢʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʙʝʣ. 

2. ʉʠʥʪʝʟʘʪʦʨ ʨʝʯʠ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʢʦʥʢʘʪʝʥʘʮʠʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʛʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʩʣʦʛ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʨʝʯʝʚʦʡ ʝʜʠʥʠʮʝʡ ʨʝʯʠ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʥʪʝʟʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʚʩʝʭ ʩʣʦʛʦʚ ʩʦʛʣʘʩʥʦ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ (ʟʘʜʘʯʘ 1). 

ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʩʣʦʛ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʨʷʜʘ ʙʫʢʚ ʠ ʥʝʦʙʭʦʜʠʤ ʝʛʦ 

ʛʦʣʦʩʦʚʦʡ ʦʪʧʝʯʘʪʦʢ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʩʪʦʯʥʠʢ çʩʣʦʛ-ʛʦʣʦʩè (ʟʘʜʘʯʘ 2). 

 ʇʦʩʢʦʣʴʢʫ ʩʠʥʪʝʟʘʪʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʠʟʥʦʰʝʥʠʝ ʮʠʬʨ ʠ ʩʠʤʚʦʣʦʚ, ʪʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʯʠʩʣʦ ʚ ʪʝʢʩʪ (ʟʘʜʘʯʘ 3), ʟʘʪʝʤ ʩʦʟʜʘʪʴ 

çʢʦʜʦʚʦ-ʛʦʣʦʩʦʚʦʡè ʨʝʩʫʨʩ (ʟʘʜʘʯʘ 4). 
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ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʞʜʦʤ ʩʣʦʚʝ ʝʩʪʴ ʩʣʦʛ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʤʦʨʬʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʚʘ (ʟʘʜʘʥʠʝ 5). 

ʀ, ʥʘʢʦʥʝʮ, ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ sp , wp , ip , ep  ʠ ap   

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʯʝʪʢʫʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʝʯʴ. 

ʈʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʠʟ ʪʝʢʩʪʘ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʨʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ 

ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ. ʆʥ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʧʨʘʚʠʣʫ ʢʦʥʢʘʪʝʥʘʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʨʝʯʠ ʚʳʙʠʨʘʝʪʩʷ ʩʣʦʛ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʣʦʛʦʚʳʭ ʪʠʧʦʚ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʩʥʦʚʘʥʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ ʦʙʲʝʤʦʤ 3800 ʩʪʨʘʥʠʮ, ʦʭʚʘʪʳʚʘʶʱʝʡ 

1724472 ʩʣʦʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʤ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʫʩʩʢʠʭ ʩʣʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʫʩʩʢʠʭ ʩʣʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʧʨʦʠʟʥʝʩʝʥʠʷ ʚ ʨʘʤʢʘʭ ʚʦʟʥʠʢ 

ʩʠʥʪʝʟ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʜʣʷ ʣʶʙʳʭ 

ʪʝʢʩʪʦʚ ʨʝʰʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʜʝʣʝʥʠʷ ʩʣʦʚʘ ʥʘ ʩʣʦʛʠ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʠʧʦʚ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

4. ɺʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʩʣʦʛʦʚ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʤʦʨʬʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʛʦʚ. 

7. ʇʦʜʛʦʪʦʚʢʘ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

8. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚʘ. 

9.ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʝʩʝʥʠʷ ʮʠʬʨ ʠ ʩʠʤʚʦʣʦʚ. 

10. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʙʝʟʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ. 

11. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʝʢʩʪʘ. 

12. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʤʦʨʬʝʤʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʚ. 
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13. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʢʩʪʘ ʩ ʨʫʩʩʢʠʤʠ ʩʣʦʚʘʤʠ. 

14. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʙʦʪʢʘ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

15. ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʥʦʰʝʥʠʷ. 

16. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʥʦʰʝʥʠʷ ʩʣʦʛʦʚ ʠ ʩʣʦʚ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʩʪʦʚ ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʛʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʝʯʠ. 

17. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʩʪʦʚ ʩ ʧʨʦʠʟʥʦʰʝʥʠʝʤ ʤʦʨʬʝʤ ʠ 

ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʨʫʩʩʢʠʝ ʩʣʦʚʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʧʣʘʥ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʧʣʘʥ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.9. 

 

.  

ʈʠʩʫʥʦʢ 6.9. - ʉʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ Tajik Text-to-Speech 
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ɹʣʦʢ 1. ʇʦʜʩʠʩʪʝʤʘ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩè ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ï çɺʚʦʜ ʪʝʢʩʪʘè ʠ çʇʨʦʠʟʥʝʩʝʥʥʘʷ ʨʝʯʴè, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ, ʦʜʥʘʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʠʪʴ ʪʝʢʩʪʦʚʳʝ 

ʜʘʥʥʳʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʪʴ ʨʝʯʝʚʫ  ʁʚʝʨʩʠ ʁʚʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʙʣʦʢ 1 ʩʚʷʟʘʥ ʩ ʙʣʦʢʦʤ 2 ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ï 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʥʦʰʝʥʠʷ. ɹʣʦʢ 1 ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʙʣʦʢʦʤ 3 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʛʨʘʤʤʳ (ʚʳʙʦʨ 

ʞʝʥʩʢʦʛʦ ʠʣʠ ʤʫʞʩʢʦʛʦ ʛʦʣʦʩʘ, ʚʳʩʦʪʳ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʥʦʰʝʥʠʷ). 

ɹʣʦʢ 2. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ - çʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟè ʠ çʄʦʜʫʣʴ ʧʨʦʠʟʥʦʰʝʥʠè̫. ʇʝʨʚʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʤʦʜʫʣʝʡ 

çʇʨʦʚʝʨʢʘ ʪʝʢʩʪʘè, çʂʦʜʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘè ʠ çɼʝʣʝʥʠʝ ʩʣʦʚ ʥʘ ʩʣʦʛʠè. ʇʦʜʤʦʜʫʣʴ 

çʇʨʦʚʝʨʢʘ ʪʝʢʩʪʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʪʝʢʩʪʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʣʦʚʘ, ʮʝʣʳʝ ʯʠʩʣʘ, ʩʠʤʚʦʣʳ ʠ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ. 

ʆʥʘ ʧʨʦʚʝʨʷʝʪ ʪʝʢʩʪʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʬʦʨʤʠʨʫʝʪ ʮʝʣʳʝ ʯʠʩʣʘ ʠ ʩʠʤʚʦʣʳ ʚ ʪʝʢʩʪʦʚʦʤ 

ʬʦʨʤʘʪʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʝʪ ʠʭ ʥʘ ʢʦʜʠʨʦʚʘʥʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʦʜʠʨʦʚʘʥʠʷ ʩʦʟʜʘʝʪʩʷ ʦʜʥʦʠʤʝʥʥʳʡ ʧʦʜʤʦʜʫʣʴ, ʛʜʝ ʢʘʞʜʦʝ 

ʩʣʦʚʦ Wʪʝʢʩʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʥʘʙʦʨʘ 
*

1,0W  ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ 

ʥʘʧʦʤʠʥʘʝʤ, ʯʪʦ ʛʣʘʩʥʳʝ ʙʫʢʚʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʮʠʬʨʦʡ 1, ʘ ʩʦʛʣʘʩʥʳʝ ï ʮʠʬʨʦʡ 0, 

ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʩʣʦʚʘ ʩ ʩʦʩʪʘʚʦʤ ʠʭ ʩʣʦʛʦʚ. ɿʘʢʦʜʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʦʜʤʦʜʫʣʴ çʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚ ʧʦ ʩʣʦʛʘʤè, ʘ ʩʣʦʚʘ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ 

ʩʣʦʛʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ çʄʦʜʫʣʴ 

ʧʨʦʠʟʥʦʰʝʥʠʷè. 

ɺ ʫʢʘʟʘʥʥʦʤ ʤʦʜʫʣʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʩʣʦʛ-ʟʚʫʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʫʜʘʨʥʳʭ ʩʣʦʛʦʚ, 

ʤʝʞʩʣʦʞʥʳʭ ʠ ʤʝʞʩʣʦʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʚʘʣʦʚ, ʚʳʨʘʞʘʶʱʠʭ ʟʥʘʢʠ 

ʧʨʝʧʠʥʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʟʘʧʷʪʳʝ ʠ ʪʦʯʢʠ. ʄʦʜʫʣʴ ʧʨʦʠʟʥʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ, ʘ ʘʫʜʠʦʪʠʧ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. 
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ɹʣʦʢ 3 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘè ʚʢʣʶʯʘʝʪ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

çʋʧʦʨʷʜʦʯʝʥʠʝ ʩʠʩʪʝʤʳè ʠ çʩʣʦʛ-ʟʚʫʢè. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ 

ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʣʦʛʦ-ʟʚʫʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʟʚʫʢʦʚʳʭ ʬʘʡʣʘʭ ʠʟ 3259 ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ɼʣʷ 

ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ, 

ʧʨʦʚʝʨʢʠ ʠ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʦʚ ʨʝʘʣʠʟʦʚʘʥ ʧʝʨʚʳʡ 

ʦʧʳʪ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʪʘʜʞʠʢʩʢʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Tajik Text-to-Speech 

ʧʦʣʫʯʠʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʦ ʜʚʫʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ï ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ 

ʧʨʦʠʟʥʦʰʝʥʠʷ ʠ ʯʝʪʢʦʩʪʠ ʧʨʦʠʟʥʦʩʠʤʦʡ ʨʝʯʠ, ʩʘʤʠ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʝʛʦ ʣʠʰʴ 

ʦʙʨʘʟʮʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ, ʢʦʪʦʨʘʷ 

ʥʫʞʜʘʝʪʩʷ ʚ ʩʝʨʴʝʟʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʙʫʜʫʱʝʤ. 

 

Ä6.5. ʇʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʚʦʟʥʠʢʣʘ ʩ ʤʦʤʝʥʪʘ 

ʟʘʨʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʟʫʯʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʧʨʦʙʣʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʝʨʝʚʦʜʘ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ. 

ɺ ʦʙʱʝʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʫʩʪʥʦʡ 

ʨʝʯʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʦʩʪʠʞʝʥʠʝ ʧʦʣʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ 

ʢʦʤʘʥʜ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʛʦ ʛʦʣʦʩʘ ʨʘʩʩʢʘʟʯʠʢʘ. ɺʦ-ʚʪʦʨʳʭ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ  

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʚʷʟʥʦʡ ʨʝʯʠ ʧʨʠʝʤʣʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʛʦʚʦʨʷʱʝʛʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʫʚʝʢʦʚʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʝ ʵʪʠ 

ʧʨʦʙʣʝʤʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʳ. 

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʤʥʦʛʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʜʣʠʪʝʣʴʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ, ʚʳʩʦʪʝ ʛʦʣʦʩʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚʳʟʚʘʥʥʳʤ 
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ʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʯʝʣʦʚʝʢʘ, ʨʘʟʥʳʤʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʨʘʩʩʢʘʟʯʠʢʘ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʛʦʣʦʩʘʭ ʨʘʟʥʳʭ ʣʶʜʝʡ. ɼʚʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʝʯʠ ʥʝ ʩʦʚʧʘʜʘʶʪ ʜʘʞʝ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʯʝʣʦʚʝʢʘ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʪʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʟʚʫʢʘ ʨʝʯʠ, ʢʦʪʦʨʳʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʤʦʛʣʠ ʙʳ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʘʪʴ ʝʛʦ ʪ.ʝ. ʦʪʣʠʯʘʪʴ ʦʜʠʥ ʨʝʯʝʚʦʡ ʛʦʣʦʩ ʦʪ ʜʨʫʛʦʛʦ 

ʛʦʣʦʩʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʨʘʚʥʠʚʘʪʴ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʚʘʨʠʘʥʪʳ ʨʝʯʠ. ɿʘʪʝʤ ʵʪʠ 

ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩ ʦʙʨʘʟʮʘʤʠ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦʝ ʩʨʘʚʥʝʥʠʝ 

ʨʘʜʠ ʩʦʛʣʘʩʠʷ, ʘ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʳ ʨʘʩʩʪʦʷʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʡʜʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʜʫʨʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʟʥʘʢʦʚ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʫʤʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʩʫʱʝʩʪʚʫʶʪ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʟʚʫʢʠ ʨʝʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʤʘʨʪʬʦʥʘʭ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʜʘʥʠʷʤʠ. ʆʜʥʘʢʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʘʣʛʦʨʠʪʤʳ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʞʠʜʘʝʤʳʤ ʦʪ ʥʠʭ ʨʝʟʫʣʴʪʘʪʘʤ, ʠ ʟʘʯʘʩʪʫʶ ʨʘʩʧʦʟʥʘʪʴ ʠʭ 

ʥʝʚʦʟʤʦʞʥʦ. ʂ ʩʯʘʩʪʴʶ, ʝʩʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ Yandex SpeechKit, Alexa, Siri ʠ 

Google Assistant, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʪʦʯʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʯʴ. ʇʨʦʙʣʝʤʘ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ï ʧʦʜʜʝʨʞʢʘ ʜʨʫʛʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʠ ʵʪʠ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʠʩʪʝʤʳ ʥʝ ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʘʜʞʠʢʩʢʫʶ ʨʝʯʴ.  

ʇʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʦʚ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʥʦʤ 

ʦʪʩʫʪʩʪʚʠʠ ʨʝʯʝʚʳʭ ʜʘʥʥʳʭ. ʇʨʠʯʠʥʘ ʧʦʩʣʝʜʥʝʛʦ ʚ ʪʦʤ, ʯʪʦ  ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʝʚʝʣʠʢʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʘʥʘʣʦʛʘ ʠʩʧʦʣʴʟʫʶʪ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʈʘʟʚʠʪʠʝ ʪʘʜʞʠʢʩʢʦʛʦ 
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ʷʟʳʢʘ ʧʨʠʚʝʣʦ ʢ hʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʝʛʦ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ 

ʩʦʝʜʠʥʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʩ  ʥʫʞʜʘʤʠ ʥʘʨʦʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʨʝʰʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʚʦʧʨʦʩʫ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʇʦʵʪʦʤʫ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʥʦ ʘʥʘʣʦʛʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ, ʥʝʤʝʮʢʦʛʦ, ʨʫʩʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʜʣʷ ʜʨʫʛʠʭ 

ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʫʶ ʩʠʩʪʝʤʫ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʀ ʯʪʦʙʳ ʨʝʰʠʪʴ, ʢʘʢʫʶ ʩʠʩʪʝʤʫ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʷʜʨʘ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʧʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʪʘʢʠʝ ʢʘʢ CMU Sphinx ʠ Mozilla deepSpeech. ʕʪʠ ʩʠʩʪʝʤʳ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʩʭʦʜʷ ʠʟ ʯʘʩʪʦʪʳ ʫʧʦʤʠʥʘʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʘ ʪʘʢʞʝ ʤʥʝʥʠʡ ʠ ʦʪʟʳʚʦʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. CMU Sphinx ʠ Mozilla deepSpeech ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦ ʪʦʯʥʦʩʪʠ, 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʠ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʬʦʨʤʫʣʘ: 

ὥὧὧόὶὥὧώ ,  (6.3) 

ʛʜʝ,  

accuracy ï ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ; 

Sk ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʳʭ ʨʘʩʧʦʟʥʘʚʘʥʠʡ ʩʣʦʚ; 

S ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʯʝʚʳʭ ʩʣʦʚ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 
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ὛὯ Ὓ ὛὩὛά  (6.4) 

ʛʜʝ, 

Se ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʘʚʠʣʴʥʳʭ ʨʘʩʧʦʟʥʘʚʘʥʠʡ ʨʝʯʝʚʳʭ ʩʣʦʚ; 

Sm ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʩʣʦʚ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʦʨʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʚ Word Recognition Rate 

(WRR) ʚʘ Word Error Rate (WER), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

 

ὡὉὙ    (6.5) ʠ  WRR = 1-WER  (6.5) 

ʛʜʝ, 

S ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʟʘʤʝʥʳ ʩʣʦʚ; 

I - ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ ʩʣʦʚʘ; 

D - ʢʦʣʠʯʝʩʪʚʦ ʠʩʢʣʶʯʝʥʠʷ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠʟ 

ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʦʙʦʨʦʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʬʨʘʟʳ; 

T ï ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʚ ʠʩʭʦʜʥʦʤ ʦʙʦʨʦʪʝ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʪʝʨʠʡ Real Time Factor (çʈʘʩʯʝʪ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠʣʠ Speed Factor (SF), 

ʢʦʪʦʨʳʡ ʨʝʰʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ. 

 

ὛὊ  
 

 
 (6.6) 

ʛʜʝ, 

Tr - ʚʨʝʤʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʘ; 

T ï ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʜʦʣʷʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʘʥʘʣʠʟʘ ʜʚʫʭ ʩʠʩʪʝʤ ʙʳʣ ʧʦʣʫʯʝʥ 

ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. ɺ ʪʘʙʣʠʮʝ 6.15 ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʢʩʪ ʚ ʛʦʣʦʩʦʚʦʡ ʬʦʨʤʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɺʦ 

ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʘʭ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤ Mozilla DeepSpeech ʠ CMU Sphinx. 
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ʊʘʙʣʠʮʘ 6.15. - ʇʨʠʤʝʨ ʪʝʩʪʘ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʫʩʪʥʦʡ ʨʝʯʠ 

ʆʨʠʛʠʛʥʘʣʴʥʳʡ 

ʟʚʫʯʘʱʠʡ ʪʝʢʩʪ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ ʩ 

ʧʦʤʦʱʴʶ Mozilla 

DeepSpeech 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ ʩ 

ʧʦʤʦʱʴʶ CMU Sphinx 

Food 

People, as well animals, canôt 

live without food. It is known 

than a man canôt live without 

food more than a couple of 

month. Food gives us energy 

and strength. So itôs very 

important to eat good healthy 

food. Nowadays a lot of 

people donôt have time for 

cooking at home. They eat 

fast food like hamburgers, hot 

dogs, snacks and pizza is the 

best case. A lot of 

schoolchildren eat chips and 

all kids of snacks. I think itôs 

bad for their health. I try to eat 

homemade food. 

 

food  

people as well as animals 

cantle{canôt} live without 

for{food} it is known that a 

man can't live without food 

more than a couple of months 

who{food} give{gives} us 

energy and strength so it's 

very important to [eat] good 

health{healthy} it for{food} 

nowadays a lot of people don't 

have time for cooking at home 

they it {eats} fast full {food} 

like hamburgers had 

dogs{hotdogs} snacks and 

beating { pizza is } the best 

case a lot of schoolchildren it 

chips and all kinds of 

legs{snaks}. i think it's bad 

for their help{helth} i tried  

{try} to homemade food 

food 

pupil{pupil}, as well animals, 

can{canôt} live without food 

it is known than a man canôt 

live without foot {food} more 

than a couple of month who 

{food} gives [us] energy and 

strength so [itôs] very 

important to [eat] good 

healthy it for {food} 

nowadays a lose {lot} of 

people donôt have time for 

looking{cooking} as {at} 

home. they eat fast food like 

hamburgers, hat{hot} 

dog{dogs} snacks end{and} 

pizza is the best case a lot [of] 

schoolchildren eat chips and 

all kids of legs {snacks} i 

think is {itôs} bad fore{for}  

their help {health} i try to eat 

homemade foot{food} 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 200 

ʯʘʩʦʚ ʜʘʥʥʳʭ, ʠ ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʨʝʩʫʨʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʫʧʥʳ, ʙʳʣʦ 

ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ ʛʦʪʦʚʦʛʦ ʦʙʫʯʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʜʦʙʥʳʝ ʨʝʩʫʨʩʳ 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʚʩʶʜʫ ʚ ʠʥʪʝʨʥʝʪʝ, ʥʦ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʘʥʛʣʠʡʩʢʘʷ ʠʣʠ ʥʝʤʝʮʢʘʷ 

ʚʝʨʩʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʫʯʝʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ Common Voice, ʩʦʟʜʘʥʥʘʷ 

20000 ʫʯʘʩʪʥʠʢʘʤʠ-ʜʦʙʨʦʚʦʣʴʮʘʤʠ. ʆʥʠ ʟʘʧʠʩʘʣʠ ʦʢʦʣʦ 400 000 ʩʦʦʙʱʝʥʠʡ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 500 ʯʘʩʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʦʣʴʰʘʷ ʙʘʟʘ ʛʦʣʦʩʦʚʳʭ ʚʳʨʘʞʝʥʠʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʈʝʯʝʚʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ 

ʪʘʢʞʝ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʘʢ LibriSpeech, Google Speech ʠ Apple Dictation. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 6.16. 

 

ʊʘʙʣʠʮʘ 6.16. - ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ 

ʉʠʩʪʝʤʘ ʊʦʯʥʳʝ WER, % WRR, % SF 

Mozilla 

DeepSpeech 

83,2 16,78/18,9 83,2/81,1 0,6/1 

CMU Sphinx 79,8 21,4/22,7 78,6/77,3 0,5/1 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʩʠʩʪʝʤ 

ʤʦʞʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʣʦʚʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʨʝʯʝʚʦʤʫ ʩʠʛʥʘʣʫ. 

2. ɸʢʫʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

3. ʃʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

4. ʈʘʩʰʠʬʨʦʚʢʘ. 

5. ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

6. ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʘʣʛʦʨʠʪʤʦʚ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

 

ɺ ʪʘʙʣʠʮʝ 6.17 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ. 

 

ʊʘʙʣʠʮʘ 6.17. - ʉʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ 

ʉʠʩʪʝʤʘ / ʚʦʟʤʦʞʥʦʩʪʴ Mozilla DeepSpeech CMU Sphinx 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʟʥʘʢʦʚ 
MFCC MFCC, PLP 

ɸʢʫʩʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
HMM,GMM, SGMM, DNN HMM 

ʗʟʳʢʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ FST, N-gramm N-gramm, FST 

ɸʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʨʝʯʠ 

ɸʣʛʦʨʠʪʤ ɺʠʪʝʨʙʠ, 

ɸʣʛʦʨʠʪʤ ʜʚʫʧʦʣʦʩʥʦʛʦ 

ʧʨʷʤʦʛʦ ʚʦʟʚʨʘʪʘ 

ɸʣʛʦʨʠʪʤ ɺʠʪʝʨʙʠ, 

ʘʣʛʦʨʠʪʤ bushderby 

ʈʝʘʣʠʟʘʮʠʷ C/Python 

(ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʝʥʠʝ) 

C/Java 

(ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʝʥʠʝ) 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

Mozilla DeepSpeech ʥʝ ʫʩʪʫʧʘʝʪ CMU Sphinx ʧʦ ʪʦʯʥʦʩʪʠ, ʥʦ CMU Sphinx ʙʳʩʪʨʝʝ 

Mozilla DeepSpeech ʧʦ ʩʢʦʨʦʩʪʠ. ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʝ ʩʠʩʪʝʤʳ 

ʷʚʣʷʶʪʩʷ ʤʦʜʫʣʴʥʳʤʠ, ʠ ʦʙʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʨʘʟʮʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʨʝʯʝʚʫʶ ʤʦʜʝʣʴ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ɻ ʪʠʭ ʩʠʩʪʝʤ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʊʘʢʞʝ 

ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʯʝʚʳʭ 

ʤʦʜʝʣʝʡ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ. ɻʣʘʚʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʟʚʫʢʘ ʨʝʯʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʚʘʨʴʠʨʫʝʪ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

ʜʣʠʪʝʣʴʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ, ʚʳʩʦʪʝ, ʠʩʢʘʞʝʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ ʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʝʤ 

ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʯʝʣʦʚʝʢʘ, ʨʘʟʥʳʤʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʨʘʩʩʢʘʟʯʠʢʘ, 

ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝʡ ʛʦʣʦʩʦʚ ʨʘʟʥʳʭ ʣʶʜʝʡ.  ɼʚʘ ʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʬʨʘʛʤʝʥʪʘ ʨʝʯʠ ʜʘʞʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ, ʥʝ ʩʦʚʧʘʜʘʶʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʪʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʟʚʫʢʘ ʨʝʯʠ, ʢʦʪʦʨʳʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʤʦʛʣʠ ʙʳ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʘʪʴ ʝʛʦ ʪ.ʝ. ʦʪʣʠʯʘʪʴ ʦʜʠʥ ʨʝʯʝʚʦʡ ʛʦʣʦʩ ʦʪ ʜʨʫʛʦʛʦ 

ʛʦʣʦʩʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʨʘʚʥʠʚʘʪʴ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʚʘʨʠʘʥʪʳ ʨʝʯʠ. ɿʘʪʝʤ ʵʪʠ 

ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩ ʦʙʨʘʟʮʘʤʠ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦʝ ʩʨʘʚʥʝʥʠʝ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʛʣʘʩʠʷ, ʘ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʳ ʨʘʩʩʪʦʷʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʡʜʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʜʫʨʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ (ʧʨʠʟʥʘʢʦʚ) ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʜʫʤʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʧʦʤʷʥʫʪʦʛʦ ʥʠʞʝ ʧʦʜʭʦʜʘ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʦʙʤʝʥʫ 

ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʟʚʫʢʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ 

ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʘ ʥʝ ʚ ʯʘʩʪʦʪʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʤʝʥʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʨʝʤʝʥʠ. 

ɸʫʜʠʦʧʦʪʦʢʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʚʫʢʦʚʳʭ 

ʚʦʣʥ ʚ ʥʘʙʦʨʳ ʯʠʩʝʣ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʚʨʝʤʝʥʥʳʝ ʰʢʘʣʳ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ï ɻ ʪʦ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʩʧʦʩʦʙʝ ʨʘʩʯʝʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʫʪʠ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʙʦʨʘʤʠ 

ʯʠʩʝʣ ʜʚʫʭ ʟʚʫʢʦʚʳʭ ʧʦʪʦʢʦʚ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʜʘʝʪ ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʧʫʪʠ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʯʠʩʝʣ. ʏʝʤ 

ʤʝʥʴʰʝ ʧʫʪʴ ʠʟʤʝʥʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʚʘ ʟʚʫʢʦʚʳʭ ʧʦʪʦʢʘ ʠʜʝʥʪʠʯʥʳ. 

ɽʩʣʠ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʣʦʚʦ ʧʨʦʠʟʥʦʩʠʪʩʷ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʛʦʚʦʨʷʱʠʤʠ, ʪʦ 

ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ ʨʘʟʥʳʭ ʟʚʫʢʦʚʳʭ ʧʦʪʦʢʘ ʩ ʨʘʟʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʩʣʦʚʦ çʍʫʩʨʘʚè ʤʦʞʥʦ ʧʨʦʠʟʥʦʩʠʪʴ ʢʘʢ çʍʫʩʨʘʚè ʠʣʠ çʍʠʩʨʘʚè. 

ɸʣʛʦʨʠʪʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʨʝʰʘʝʪ ʦʩʥʦʚʥʫʶ 

ʧʨʦʙʣʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ, ʧʨʘʚʠʣʴʥʦ ʩʦʧʦʩʪʘʚʣʷʷ ʩʣʦʚʘ ʠ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʷ 

ʥʘʠʤʝʥʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʠʟʥʝʩʝʥʥʳʤʠ ʩʣʦʚʘʤʠ. 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʨʘʟʥʠʮʫ ʚʦ ʚʨʝʤʝʥʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ. ʉʥʘʯʘʣʘ ʧʨʦʚʦʜʠʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʟʚʫʢʦʚʦʛʦ 

ʧʦʪʦʢʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʨʘʩʧʦʟʥʘʚʘʥʠʝ. ʄʝʪʦʜ ʦʙʤʝʥʘ 

ʚʨʝʤʝʥʥʳʤʠ ʛʨʘʬʠʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʢʦʦʨʜʠʥʘʮʠʠ ʚʨʝʤʝʥʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʣʦʩʦʚʦʛʦ ʪʝʢʩʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʨʝʘʣʠʩʪʠʯʥʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʘʫʜʠʦʧʦʪʦʢʦʤ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ ʚʩʝʛʜʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʦʚʳʝ ʧʦʷʩʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʟʚʫʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʘʣʛʦʨʠʪʤʘ ʦʙʤʝʥʘ ʛʨʘʬʠʢʘ ʚʨʝʤʝʥʠ ï ʫʨʘʚʥʷʪʴ ʜʚʝ 

ʚʝʢʪʦʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʦʨʦʪʘ ʦʩʠ ʚʨʝʤʝʥʠ, ʧʦʢʘ 

ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʣʠʥʝʡʥʦʝ ʦʪʨʘʞʝʥʠʝ ʜʣʷ 
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ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ. ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʜʚʝ ʯʠʩʣʦʚʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʚʫʭ ʟʚʫʢʦʚʳʭ ʬʘʡʣʘʭ: 

 

ὼ = [ὼ1 ὼ2 é ὼὲ] ʠ ώ = [ώ1 ώ2 é ώὲ]  (6.7) 

 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʪʦʨʦʥʘʤ 

ʜʚʫʤʝʨʥʦʡ ʤʘʪʨʠʮʳ: ʧʝʨʚʦʡ ʧʦ ʩʪʨʦʢʘʤ, ʚʪʦʨʦʡ ʧʦ ʩʪʦʣʙʮʘʤ. ʅʘʯʘʣʴʥʘʷ ʪʦʯʢʘ 

ʩʦʚʧʘʜʝʥʠʷ ʟʘʜʘʝʪʩʷ ʚ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʘʪʨʠʮʳ. ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʪʨʠʮʳ 

ʧʨʠʩʚʦʝʥʘ ʤʝʨʘ ʨʘʩʩʪʦʷʥʠʷ, ʩʨʘʚʥʠʚʘʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚ ʩʪʨʦʢʘʭ ʠ 

ʩʪʦʣʙʮʘʭ. ɿʥʘʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ. 

 

Dist(x,y)=|x-y|=[(x_1-y_1 ) ^2+(x_2-y_2 ) ^2+Ễ+(x_n-y_n ) ^2 ] ^(1/2)  (6.8) 

 

ɿʘʪʝʤ, ʩʦʢʨʘʱʘ ̫ ʦʙʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, 

ʧʦʣʫʯʘʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʚʫʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʟʚʫʢʦʚʳʭ ʧʦʪʦʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʤʘʪʨʠʮʝ 

ʚʳʯʠʩʣʷʝʪʩʷ ʦʙʱʝʝ ʨʘʩʩʪʦʷʥʠʝ, ʪ. ʝ. ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ɿʥʘʯʝʥʠʝ ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʨʘʟʜʝʣʠʚ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʘʪʨʠʮʳ ʥʘ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʩʦʚʳʭ ʦʧʝʨʘʮʠʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʣʠʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ ʦʪ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ 

ʚʦʟʚʨʘʱʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ 

ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ D(i,j). 

 

ὈὭȟὮ ȿὸὭ ὶὮȿ άὭὲ

ὈὭ ρȟὮ

ὈὭ ρȟὮ ρ
ὈὭȟὮ ρ

 (6.9) 
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ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʶ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʘʩʩʪʦʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ 

ʨʘʟʤʝʨʥʦʩʪʴʶ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ t(i;m) ʠ r(j;n), ʧʝʨʝʭʦʜʷʱʠʤ ʦʪ ʧʦʟʠʮʠʡ 

(i,j) ʢ (m,n), ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʘʯʘʣʴʥʦʤʫ ʫʩʣʦʚʠʶ: 

 

Ὀ(ά, ὲ) = | ὸ(ά) ī ὶ(ὲ)|  (6.10) 

 

ɸʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʢʦʣʝʙʘʥʠʷ ʠ ʚʨʝʤʝʥʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 

ʩʣʦʛʦʚʦʡ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʡ ʫʯʝʪ ʟʚʫʢʘ ʨʝʯʠ ʚ ʝʛʦ ʚʨʝʤʝʥʥʦʤ, ʘ ʥʝ 

ʯʘʩʪʦʪʥʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʊʝʨʤʠʥ çʩʣʦʛʦʚʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ 

ʝʜʠʥʠʮ ʙʝʨʫʪʩʷ ʥʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʣʦʚʘ ʠʣʠ ʤʦʨʬʝʤʳ, ʘ ʩʣʦʛʠ ï ʪʦ ʝʩʪʴ ʟʚʫʢʠ ʨʝʯʠ 

ʠʣʠ ʵʣʝʤʝʥʪʳ ʬʦʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʷʟʳʢʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ). 

ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʥʷʪʠʝʤ ʩʣʦʛʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʤ ʧʦʥʷʪʠʝ ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚʘ. ɼʣʷ 

ʵʪʦʛʦ ʛʣʘʩʥʳʝ ʚ ʩʣʦʚʘʭ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ ʮʠʬʨʫ 1, ʘ ʩʦʛʣʘʩʥʳʝ ʥʘ ʮʠʬʨʫ 0. 

ʅʘʧʨʠʤʝʨ, ʩʣʦʚʦ çʭʫʨʰʝʜè ï ç010010è, çʚʘʪʘʥè ï ç01010è. 

ʋʢʘʟʘʥʥʳʡ ʩʣʦʛʦʚʳʡ ʩʪʨʦʡ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ ʜʝʣʠʪʩʷ ʥʘ ʩʣʦʛʠ ʩʦʛʣʘʩʥʦ 

ʜʝʣʝʥʠʶ ʥʘ ʩʣʦʛʠ ʪʝʭ ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʚʩʝʛʦ 9 ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʩʣʦʛʦʚ ï 1, 10, 01, 010, 100, 0100 ʠ 001, 0010, 00100. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ 

ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʛʦ ʪʝʢʩʪʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 3259 ʨʘʟʣʠʯʥʳʭ 

ʩʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʠʭ ʧʨʦʠʟʥʦʰʝʥʠʠ ʩʦʩʪʘʚʣʷʣʠ çʩʣʦʛʦ-ʟʚʫʢʦʚʫʶè ʦʩʥʦʚʫ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ: ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚ, ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚ 

ʠ, ʥʘʢʦʥʝʮ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʨʷʜ 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʛʦʚʦʛʦ ʯʣʝʥʝʥʠʷ ʨʝʯʠ. 
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ʉʥʘʯʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʚ ʢʦʣʝʙʘʥʠʠ ʠ ʚʨʝʤʝʥʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʩʢʦʣʴʢʫ ʩʣʦʛʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʫʟʥʘʚʘʝʤʳʝ ʝʜʠʥʠʮʳ ʨʝʯʠ, 

ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ 

ʬʦʥʝʤ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʪʴʶ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʨʠʩʫʥʢʘ ʵʪʦʛʦ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʨʦʠʟʥʦʩʠʤʳʭ ʟʚʫʢʘʭ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 6.10, ʦʙʣʘʩʪʠ 

ʪʘʙʣʠʮʳ ʜʣʷ ʟʚʫʢʦʚ, ʧʨʦʠʟʥʦʩʠʤʳʭ ʙʝʟ ʫʯʘʩʪʠʷ ʛʦʣʦʩʘ (ʟʘʢʨʳʪʳʝ ʩʣʦʛʠ), 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʣʘʩʪʝʡ ʩʦ ʟʚʦʥʢʠʤʠ ʟʚʫʢʘʤʠ (ʦʪʢʨʳʪʳʝ ʩʣʦʛʠ). 

 

 

ʈʠʩʫʥʦʢ 6.10. - ʆʮʠʬʨʦʚʘʥʥʦʝ ʟʚʫʯʘʥʠʝ ʩʣʦʚʘ çʚʘʪʘʥè 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʬʫʥʢʮʠʷ ʚʝʜʝʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʥʳʤʠ 

ʩʣʦʛʘʤʠ. ʄʳ ʤʦʞʝʤ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʝʝ çʧʦʚʝʜʝʥʠʷè, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʤʝʨʠʤʳ ʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʪʣʠʯʠʪʴ ʦʜʠʥ 

ʢʣʘʩʩ ʩʣʦʛʦʚ ʦʪ ʜʨʫʛʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʨʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʠʤʚʦʣʘ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ V ʩ ʯʠʩʣʦʚʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʧʦʣʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʜʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɿʜʝʩʴ n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʯʝʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʩʠʛʥʘʣʘ, xi ï ʟʥʘʯʝʥʠʝ i-ʛʦ ʦʪʩʯʝʪʘ: 

 

ὠ В ȿ ὼ   ὼ ȿ  (6.11) 

 

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʝʯʝʚʦʛʦ ʧʦʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʨʫʢʪʫʨʝ ʩʣʦʛʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʫʟ 

ʤʝʞʜʫ ʩʣʦʛʘʤʠ. 

ɸʣʛʦʨʠʪʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚ. ʅʘ ʦʩʥʦʚʝ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ 

çʩʣʦʛ-ʟʚʫʢè ʧʨʠʚʦʜʷʪʩʷ ʩʣʦʛʠ ʩʪʨʫʢʪʫʨʳ ç1è, ʩʦʩʪʦʷʱʠʝ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʡ ʛʣʘʩʥʦʡ: 
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çʸè, çʫè, çʝè, ç è, çʘè, çʦè , çʝè, çʤʘʥè, çʚʘè, çʶè. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʣʦʛʦʚ ʚ ʟʚʫʯʘʱʝʡ 

ʬʦʨʤʝ ʩʦʩʪʘʚʣʷʝʪ 298 ʤʠʣʣʠʩʝʢʫʥʜ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚ ï ç1è, ç01è, 

ç10è, ç010è, ç100è, ç0100è. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʣʦʛʦʚ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʣʴʥʝʡʰʠʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.18 ʥʘʯʠʥʘʷ ʩʦ 2-ʛʦ ʯʠʩʣʘ 

ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. 

 

ʊʘʙʣʠʮʘ 6.18. - ʈʘʟʤʝʨʳ ʩʣʦʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ 

 ̄ ʉʪʨʫʢʪʫʨʘ 
ʉʨʝʜʥʝʝ ʚʨʝʤʷ, 

ʤʠʢʨʦʩʝʢʫʥʜʘ 
ʆʙʨʘʟʮʳ ʩʣʦʛʦʚ 

1 1 285 ñ ò, ñʸò, ñʠò 

2 01 330 ñʙʘò, ñʨʦò, ñʬʠò 

3 10 315 ñʠʣò, ñʦʨò, ñʵʡò 

4 100 455 ñʘʩʨò, ñʦʨʜò, ñʫʤʨò 

5 010 375 ñʜʫʨò, ñʢʦʨò, ñʰʠʨò 

6 0100 540 ñʩʘʨʜò, ñʙʠʩʪò, ñʜʘʥʜò 

 

ɼʣʷ ʦʩʪʘʥʦʚʦʢ ʠ ʧʨʦʮʝʩʩʦʚ ʠʤ ʧʦʜʦʙʥʳʤ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʦʩʪʦʷʥʥʳʭ ʪʦʯʝʢ. ʆʙʨʘʙʘʪʳʚʘʝʤ ʟʚʫʢ ʮʠʬʨʦʚʳʤ ʧʨʦʭʦʜʥʳʤ ʬʠʣʴʪʨʦʤ ʩ 

ʜʦʧʫʩʪʠʤʦʡ ʧʦʣʦʩʦʡ 100-200 ɻʮ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʤʝʞʩʣʦʞʥʳʭ ʨʝʯʝʚʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʘʫʟʳ. 

ʆʧʠʩʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʦʛʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ 

ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʝʛʦ ʚʨʝʤʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʳ 

ʧʨʦʛʨʘʤʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. 

 

ɺʳʚʦʜʳ ʧʦ ʰʝʩʪʦʡ ʛʣʘʚʝ  

 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 274 ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʳ ʩʣʦʚ 

(ʵʣʝʤʝʥʪ, ʛʣʘʩʥʘʷ - 1, ʩʦʛʣʘʩʥʘʷ - 0) ʚ ʦʙʲʝʤʝ 1724472 ʩʣʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 8 

ʝʜʠʥʠʮ (ç01è, ç010è, ç01010è, ç01001è, ç10è, ç0101è, ç010101è, ç100101è) 

ʧʦʢʨʳʚʘʶʪ 50%, ʘ 23 ʵʣʝʤʝʥʪʦʚ ʧʦʢʨʳʚʘʶʪ 75% ʪʘʜʞʠʢʩʢʠʭ ʪʝʢʩʪʦʚ. ʅʘ ʦʩʥʦʚʝ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 274 ʝʜʠʥʠʮ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 9 ʨʘʟʣʠʯʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʩʣʦʛʦʚ ʚ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, 6 ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʘʚʠʣʘʤ 

ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ: ç1è, ç10è, ç01è, ç010è, ç100è, ç0100è. 

ʉʦʛʣʘʩʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʦʩʣʦʚʥʦʛʦ 

ʯʣʝʥʝʥʠʷ ʩ ʫʯʝʪʦʤ 6 ʩʣʦʛʦʚʳʭ ʰʘʙʣʦʥʦʚ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. ʅʘ 3800 ʩʪʨʘʥʠʮʘʭ ʩʣʫʯʘʡʥʦʡ 

ʚʳʙʦʨʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 1724472 ʩʣʦʚ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ 3259 ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʩʣʦʛʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʣʦʛʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʣʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʣʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʘʚʠʣʘ ʬʦʥʝʪʠʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʪʦ ʝʩʪʴ ʬʦʥʝʤʳ ʛʣʘʩʥʳʭ 

ʠ ʩʦʛʣʘʩʥʳʭ. ʅʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʮʠʬʨʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʞʜʦʡ 

ʬʦʥʝʤʳ. ɺ ʮʝʣʷʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʠʥʪʝʟʘ ʨʝʯʠ ʙʳʣ ʩʦʟʜʘʥ ʩʣʦʛʦʚʦ-ʛʦʣʦʩʦʚʦʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʠʡ ʠʟ 2 Ĭ 

3259 ʪʘʜʞʠʢʩʢʠʭ ʩʣʦʛʦʚ ʜʚʫʤʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʠʢʪʦʨʘʤʠ (ʤʫʞʩʢʦʡ ʠ 

ʞʝʥʩʢʠʡ ʛʦʣʦʩ). 

ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ: 

1. ɸʣʛʦʨʠʪʤ ʦʟʚʫʯʠʚʘʥʠʷ ʩʣʦʚ. 

2. ɸʣʛʦʨʠʪʤ ʦʟʚʫʯʠʚʘʥʠʷ ʮʠʬʨ ʠ ʩʠʤʚʦʣʦʚ. 

3. ɸʣʛʦʨʠʪʤʳ ʙʝʟʫʜʘʨʥʦʛʦ ʠ ʫʜʘʨʥʦʛʦ ʦʟʚʫʯʠʚʘʥʠʷ ʪʝʢʩʪʘ. 

4. ɸʣʛʦʨʠʪʤ ʦʟʚʫʯʠʚʘʥʠʷ ʤʦʨʬʝʤʳ ʩʣʦʚʘ. 

5. ɸʣʛʦʨʠʪʤ ʦʟʚʫʯʠʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʨʫʩʩʢʠʝ ʩʣʦʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ Tajik text-to-speech. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʚʳʨʘʞʘʝʪ ʦʩʥʦʚʥʫʶ ʠʜʝʶ 

ʩʠʥʪʝʟʘ ʨʝʯʠ ʠʟ ʪʝʢʩʪʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʨʝʯʴ ʚ SO 

Windows ʚ ʢʘʯʝʩʪʚʝ ʜʠʢʪʦʨʘ ʜʦʩʪʫʧʥʘ ʚ ʤʦʜʫʣʝ çTajik Text Narratorè. ʂʨʦʤʝ ʪʦʛʦ, 
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ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪʘ ʥʘ ʩʘʡʪʝ www.tajlingvo.tj\talaffuz ʜʦʩʪʫʧʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʚ ʬʦʨʤʘʪʝ ʦʥʣʘʡʥ. 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʩʪʥʦʡ ʨʝʯʠ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠʟʤʝʨʝʥʠʷʤʠ ʚʨʝʤʝʥʠ, ʘʣʛʦʨʠʪʤʦʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʛʦʚ ʪʘʜʞʠʢʩʢʦʡ ʨʝʯʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʝʥ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʣʦʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʣʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʟʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ 

ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ 

ʨʝʜʢʦ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʝʟʘʫʨʫʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ r ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʠʥʪʝʟ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʪ ʨʝʰʝʥʠʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ. 

 

ɺʓɺʆɼʓ 

 

1. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʣʠʥʛʚʠʩʪʠʢʠ, ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ [1-A]-[3-A], [8-A], [26-A], [29-

A], [32-A]. 

2. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʬʘʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʜʣʦʞʝʥ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. ʉʫʱʥʦʩʪʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ ʠ ʨʝʯʠ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ; 

ʩʪʘʪʠʯʝʩʢʘʷ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ [A-4], 

[28-A], [39-A], [61-A], [65-A]. 
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3. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ [6-A], [16-A], [22-A], [38-A], [65-A], [68-A]. 

4. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʦʧʠʩʘʥʠʷ, ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ [21-A], 

[60-A].  

5. ʇʨʝʜʣʦʞʝʥʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʟʘʜʘʯʘʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ [1-A], [6-

A], [35-A]. 

6. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦʩʥʦʚʘʥʳ 

ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʘ ʪʘʢ ʞʝ ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ [7-A], [17-A], [24-A], [30-A]. 

7. ɺ ʨʘʙʦʪʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʳ ʤʝʪʦʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʦʨʪʨʝʪʘ ʪʝʢʩʪʘ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʘʚʣʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪʘ [14-A], [15-A], [18-A], [25-A], [33-A], [53-A], 

[58-A], [59-A]. 

8. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʦʧʠʩʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʭʘʥʠʟʤʳ, 

ʧʨʦʮʝʜʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʦʚʘʥ ʢʦʤʧʣʝʢʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʝʟʘʫʨʫʩ, ʢʦʥʚʝʨʪʘʮʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʰʨʠʬʪʦʚ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ 
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ʢʦʜʠʨʦʚʢʫ Unicode, ʤʦʜʫʣʴ TajSpell ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʨʘʚʣʝʥʠʷ ʦʨʬʦʛʨʘʬʠʠ, 

ʨʘʩʩʪʘʥʦʚʢʘ ʧʝʨʝʥʦʩʘ ʩʣʦʚ, ʪʝʟʘʫʨʫʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ MS 

Office [12-A], [13-A], [19-A], [37-A], [54-A], [62-A], [64-A], [66-A]. 

9.    ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʪʘʜʞʠʢʩʢʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʝʨʝʚʦʜʯʠʢʘ ʦʙʦʩʥʦʚʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʘʨʪʝʬʘʢʪʦʚ, ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʘʣʛʦʨʠʪʤʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ.  

ʉʬʦʨʤʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʪʝʢʩʪʦʚ ʩ ʣʘʪʠʥʠʮʳ ʠ ʢʠʨʠʣʣʠʮʳ ʥʘ 

ʪʘʜʞʠʢʩʢʫʶ ʢʠʨʠʣʣʠʮʫ. ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʘʨʘʣʣʝʣʴʥʳʝ ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʡ ʠ ʪʘʜʞʠʢʩʢʦ-

ʘʥʛʣʠʡʩʢʠʡ ʢʦʨʧʫʩʘ. ʅʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Google ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ 

ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʚ ʚʠʜʝ Web-ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 

ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ [4-A], [5-A], [11-A], [27-A], [32-A], [34-A], [36-A], [52-A], 

[55-A], [56-A]. 

10. ɺʧʝʨʚʳʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʨʝʯʠ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʪʦʜʝ ʢʦʥʢʘʪʝʥʘʮʠʠ ʩʣʦʛʦʚ. ʇʨʝʜʣʦʞʝʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʣʦʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩʣʦʚ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ, ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʣʦʛʦʚ ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʩʣʦʛ-ʟʚʫʢ. ʈʘʟʨʘʙʦʪʘʥ ʨʷʜ 

ʘʣʛʦʨʠʪʤʦʚ ʦʟʚʫʯʠʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʩ ʫʯʝʪʦʤ ʩʣʦʛʦʚ, ʤʦʨʬʝʤ, 

ʯʠʩʝʣ, ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ʠ ʩʣʦʚ ʨʫʩʠʟʤʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʦʟʚʫʯʠʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

Tajik Text-to-Speech ʠ Computer Tajik Text Narrator [9-A], [20-A], [23-A], [40-A], [57-

A], [67-A].  

11. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʥʘ ʫʨʦʚʥʝ ʨʝʩʧʫʙʣʠʢʠ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʛʜʝ 

ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ. ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʦʟʚʦʣʠʣʦ ʨʝʰʠʪʴ ʟʘʜʘʯʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ [41-A]-

[50-A]. 

12. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʜʣʷ ʛʨʘʞʜʘʥ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʪʘʢ ʠ ʚʩʝʤ ʞʝʣʘʶʱʠʤ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. ɺʩʝ 

ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʝʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ 

ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʧʦ ʘʜʨʝʩʫ www.tajlingvo.tj [51-A]. 

 

ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʇʈɸʂʊʀʏɽʉʂʆʄʋ ʀʉʇʆʃʔɿʆɺɸʅʀʖ 

ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʘʢʪʫʘʣʴʥʳʭ ʠ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚ 

ʚʦʧʨʦʩʘʭ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʚ ʪʝʢʩʪʝ, ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ, ʩʠʥʪʝʟʘ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠ ̫ʨʝʯʠ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠʟʫʯʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʷʟʳʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

 ʀʪʦʛʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ʠ ʚʳʩʰʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʠ ʯʪʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʨʩʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ 

ʩʪʫʜʝʥʪʘʤʠ, ʜʠʩʩʝʨʪʘʮʠʡ ʘʩʧʠʨʘʥʪʘʤʠ, ʩʦʠʩʢʘʪʝʣʷʤʠ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʣʠʥʛʚʠʩʪʠʢʠ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʥʫʪʨʠ 

ʩʪʨʘʥʳ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

http://www.tajlingvo.tj/
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10, ʤʦʜ.546 
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ʉʃʆɺɸʈʔ ʂʃʖʏɽɺʓʍ ʊɽʈʄʀʅʆɺ 

 

ˉ ʈʫʩʩʢʠʡ ʊʘʜʞʠʢʩʢʠʡ ɸʥʛʣʠʡʩʢʠʡ 

1.  ɔ-ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʋʩʤʘʥʦʚʘ ɔ ïʪʘʩʥʠʬʦʪʛʘʨʠ ʋʩʤʦʥʦʚ  Usmanov ɔ-classifier 

2.  
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʅʠʟʦʤʠ (ʩʠʩʪʝʤʘʠ) 

ʠʪʪʠʣʦʦʪʠʠ ʭʫʜʢʦʨ 

(ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʜʘʰʫʜʘ) 

Automated information 

systems 

3.  
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʝʨʝʚʦʜ 
ʊʘʨֹוʫʤʘʠ ʭʫʜʢʦʨ (ʤʦʰʠʥ ) Machine translation (MT) 

4.  
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʪʝʢʩʪʘ 

ʂʦʨʢʘʨʜʠ ʭʫʜʢʦʨʠ (ʘʚʪʦʤʘʪʠʠ) 

ʤʘʪʥ 
Automatic text processing 

5.  
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ 

ʦʨʬʦʛʨʘʬʠʠ 
ʉʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ ʠʤʣʦ Automatic spell check 

6.  ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 
ʅʠʟʦʤʠ (ʩʠʩʪʝʤʘʠ) ʭʫʜʢʦʨ 

(ʘʚʪʦʤʘʪ ) 
Automatic system 

7.  
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʚʪʦʨʘ 

ʅʠʟʦʤʠ (ʩʠʩʪʝʤʘʠ) ʭʫʜʢʦʨʠ 

(ʘʚʪʦʤʘʪʠʠ) ʰʠʥʦʭʪʠ ʤʫʘʣʣʠʬ 

Automatic author 

recognition system 

8.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

(ʤʘʰʠʥʥʳʡ) ʧʝʨʝʚʦʜ 
ʊʘʨֹוʫʤʘʠ ʭʫʜʢʦʨ 

Automatic (machine) 

translation 

9.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʛʨʘʬʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʊʘ״ʣʠʣʠ ʭʫʜʢʦʨʠ (ʘʚʪʦʤʘʪʠʠ) 

ʛʨʘʬʦʤʝʪʨʠʢ 

Automatic graphematic 

analysis 

10.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ 

ʊʘʨֹוʫʤʘʠ ʤʦʰʠʥʠʠ ʭʫʜʢʦʨ 

(ʘʚʪʦʤʘʪʠʰʫʜʘ) 

Automated machine 

translation 

11.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʊʘ״ʣʠʣʠ ʭʫʜʢʦʨʠ ʩʝʤʘʥʪʠʢ  

(ʤʘʟʤʫʥ) 

Automatic semantic 

analysis 

12.  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

(ʧʘʨʩʠʥʛ) 

ʊʘ״ʣʠʣʠ ʭʫʜʢʦʨʠ ʩʠʥʪʘʢʩʠʩ  

(ʩʦʭʪʦʨ) 
Automatic parsing 

13.  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

(ʜʝʨʠʚʘʪʦʣʦʛʠʯʝʩʢʠʡ) 

ʘʥʘʣʠʟ 

ʊʘ״ʣʠʣʠ ʭʫʜʢʦʨʠ (ʘʚʪʦʤʘʪʠʠ) 

ʢʘʣʠʤʘʩʦʟ 

Automatic word-formation 

(derivatological) analysis 

14.  
ɸʜʝʢʚʘʪʥʦʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʐʘʙʦ״ʘʪʠ (ʙʘʨʦʙʘʨʠʠ) 

ʘʤʩʠʣʘ״ʦʠ ʤʘʪʝʤʘʪʠʢ   

Adequacy of mathematical 

models 

15.  ɸʢʫʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʊʘʨ״ʠ (ʘʤʩʠʣʘʠ) ʩʘʜʦ  Acoustic model 

16.  ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ɸʣʛʦʨʠʪʤʠ ֹוʫʩʪʫֹו Search algorithm  

17.  ɸʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ɸʣʛʦʨʠʪʤʠ ʤʫʨʘʪʪʘʙʛʘʨʜʦʥ Sorting algorithm  

18.  ɸʣʬʘʚʠʪ ɸʣʠʬʙʦ  Alphabet 

19.  ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʋʩʫʣ״ʦʠ ʪʘ״ʣʠʣ Analytical methods 

20.  ɸʪʨʠʙʫʮʠʷ ʪʝʢʩʪʘ ʊʘʥʦʩʫʙ״ʦʠ ʭʦʩʠʷʪ״ʦʠ ʤʘʪʥ 
Text attribution 

(authorization) 

21.  ɸʬʬʠʢʩ 
ʄʦʨʬʝʤʘʠ ʙʘʩʪʘʰʫʜʘ 

(ʘʬʬʠʢʩ) 
Bound morpheme 

22.  ɹʘʟʘ ʜʘʥʥʳʭ ʄʘʥʙʘʠ (ʧʦʷʠ) ʤʘʲʣʫʤʦʪ Database 
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ˉ ʈʫʩʩʢʠʡ ʊʘʜʞʠʢʩʢʠʡ ɸʥʛʣʠʡʩʢʠʡ 

23.  ɹʠʛʨʘʤʤʥʳʡ ʰʠʬʨ 
ʈʘʤʟʙʘʥʜʠʠ (ʨʘʤʟʛʫʟʦʨʠʠ) 

ʙʠʛʨʘʤʤʘʚ  (ʜʫ״ʘʨʬʘ) 
Bigram cipher 

24.  
ɹʫʣʝʚʩʢʘʷ (ʙʫʣʝʚʘʷ, 

ʜʚʦʠʯʥʘʷ) ʤʦʜʝʣʴ 

ɸʤʩʠʣʘʠ (ʤʦʜʝʣʠ) ʙʫʣ  (ʜʫ , 

ʙʠʥʘʨ ) 

Boolean (boolean, binary) 

model 

25.  ɺʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʊʘʨ״ʠ (ʘʤʩʠʣʘʠ) ʚʝʢʪʦʨ Vector pattern 

26.  ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ ʊʘʨ״ʠ (ʘʤʩʠʣʘʠ) ʵ״ʪʠʤʦʣ Probabilistic model 

27.  ɺʟʨʳʚʥʳʝ ʩʦʛʣʘʩʥʳʝ ׳ʘʤʩʘʜʦ״ʦʠ ʪʘʨʢʠʰ Occlusion (occlusive) 

28.  
ɺʠʟʫʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
ɹʘʨʥʦʤʘʩʦʟʠʠ ʚʠʟʫʘʣ Visual programming 

29.  
ɺʦʩʧʨʠʷʪʠʝ 

(ʧʝʨʮʝʧʮʠʦʥʥʳʡ) 
ʀʜʨʦʢ (ʬʘ״ʤʠʰ) Perception (perceptual) 

30.  
ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ 
ʊʘֹוʨʠʙʘʠ ״ʠʩʦʙʙʘʨʦʨ Computational experiment 

31.  
ɻʝʥʝʨʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ 
ʊʘʚʣʠʜʠ ʟʘʙʦʥʠ ʪʘʙʠ 

Natural language 

generation 

32.  ɻʠʧʝʨʪʝʢʩʪ ʌʘʨʦʤʘʪʥ Hypertext 

33.  
ɻʣʘʚʥʳʝ ʯʣʝʥʳ 

ʧʨʝʜʣʦʞʝʥʠʷ 
ɸʲʟʦ״ʦʠ ʘʩʦʩʠʠ ֹוʫʤʣʘ Principal parts 

34.  ɻʨʘʤʤʘʪʠʢʘ ʀʤʣʦ (ʛʨʘʤʤʘʪʠʢʘ) Grammar 

35.  ɻʨʘʤʤʘʪʠʯʝʩʢʘʷ ʦʤʦʥʠʤʠʷ ʆʤʦʥʠʤʠʷʠ ʛʨʘʤʤʘʪʠʢ Grammatical homonymy 

36.  ɻʨʘʬʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʊʘ״ʣʠʣʠ ʛʨʘʬʝʤʘʚ Graphematic analysis 

37.  
ɼʘʥʥʳʝ ʥʘʪʫʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʄʘʲʣʫʤʦʪ ʦʠʜʠ ʪʘֹוʨʠʙʘʠ 

ʪʘʙʠ 
Field experiment data 

38.  ɼʝʢʦʜʝʨ ʊʘʙʜʠʣʜʠ״ʘʥʜʘ (ʨʘʤʟʢʫʰʦ)  Decoder 

39.  ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʊʘʙʜʠʣʜʠ״  (ʨʘʤʟʢʫʰʦ ) Decoding 

40.  ɼʝʤʦ ɹʘʨʥʦʤʘʠ ץʘʙʣ Daemon 

41.  ɼʝʨʠʚʘʮʠʷ ׳ʦʩʠʣʢʫʥ  (ʢʘʣʠʤʘʩʦʟ ) Derivation 

42.  ɼʠʘʭʨʦʥʠʯʝʩʢʠʡ (ʧʦʜʭʦʜ) ɼʠʘʭʨʦʥ Diachronic 

43.  
ɼʦʩʣʦʚʥʳʡ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ 

ʊʘʨֹוʫʤʘʠ ʤʦʰʠʥʠʠ ʢʘʣʠʤʘ ʙʘ 

ʢʘʣʠʤʘ (ʪʘ״ʪʫʣʘʬʟ) 

Word-by-word machine 

translation 

44.  
ɽʜʠʥʠʮʘ ʭʨʘʥʝʥʠʷ (ʚ 

ʢʦʨʧʫʩʝ) 

ɺʦ״ʠʜʠ ʥʠʛʘ״ʜʦʨ  (ʜʘʨ 

ʟʘʭʠʨʘ) 
Storage unit (in case) 

45.  ɿʘʚʠʩʠʤʳʡ (ʵʣʝʤʝʥʪ) ʋʥʩʫʨʠ ʚʦʙʘʩʪʘ Dependent 

46.  ʀʝʨʘʨʭʠʷ ʊʦʙʝʠʷʪ (ʰʦʭʘ״ʦ) Hierarchy 

47.  
ʀʟʚʣʝʯʝʥʠʝ ʩʤʳʩʣʘ ʠʟ 

ʜʘʥʥʳʭ 
ɼʘʨʸʬʪʠ ʤʘʲʥʦ ʘʟ ʤʘʲʣʫʤʦʪ Data Mining 

48.  
ʀʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ɸʤʩʠʣʘʩʦʟʠʠ ʪʘֹוʨʠʙʘʚ 

Simulation systems 

ʩʠʩʪʝʤʳ 

49.  
ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʬʘʡʣ 

ʠʥʜʝʢʩʘ 
ʌʘʡʣʠ ʠʥʜʝʢʩʠ ʙʘʨʲʘʢʩ Inverted index file 

50.  ʀʥʜʝʢʩ ʮʠʪʠʨʦʚʘʥʠʷ ʀʥʜʝʢʩʠ (ʰʦʭʠʩʠ) ʠץʪʠʙʦʩ  Citation Index 

51.  ʀʥʜʝʢʩʠʨʦʚʘʥʠʝ ʀʥʜʝʢʩʠʨʦʥ  (ʰʦʭʠʩʛʫʟʦʨ ) Indexing 

52.  ʀʥʪʝʨʣʠʥʛʚʘ ɿʘʙʦʥʠ ʤʠʸʥʘʨʘʚ Interlingua 
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53.  
ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ 
ʅʠʟʦʤʠ ֹוʫʩʪʫֹו ʠ ʠʪʪʠʣʦʦʪ 

Information search system 

(retrieval system) 

54.  ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʅʠʟʦʤ״ʦʠ ʠʪʪʠʣʦʦʪ Information Systems  

55.  ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ּתʫʩʪʫֹו ʠ ʠʪʪʠʣʦʦʪ 
Information search 

(retrieval) 

56.  ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ɿʝ״ʥʠ ʩʫʥʲ   Artificial intelligence 

57.  ʂʠʨʠʣʣʠʮʘ ɸʣʠʬʙʦʠ (ʥʘʚʠʰʪʠ) ʢʠʨʠʣʣ Cyrillic  

58.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ  ʊʘʩʥʠʬ Classification 

59.  ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʂʣʘʩʪʝʨʠʟʘʪʩʠʷ Clustering 

60.  ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ ʂʘʣʠʤʘʠ ʢʘʣʠʜ Key word 

61.  ʂʦʤʧʣʝʢʩʳ ʧʨʦʛʨʘʤʤ 
ʄʘֹוʤ ʠ ʙʘʨʥʦʤʘ״ʦʠ 

ʢʦʤʧʶʪʝʨ  (ʥʘʨʤʘʬʟʦʨ״ʦ) 
Software packages  

62.  
ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʣʠʥʛʚʠʩʪʠʢʘ 

ɿʘʙʦʥʰʠʥʦʩʠʠ (ʣʠʥʛʚʠʩʪʠʢʘʠ) 

ʠʩʦʙ״  (ʢʦʤʧʶʪʝʨ ) 
Computational linguistics 

63.  ʂʦʤʧʴʶʪʝʨʥʳʡ ʪʝʟʘʫʨʫʩ ʊʝʟʘʫʨʫʩʠ ʢʦʤʧʶʪʝʨ Computer thesaurus 

64.  ʂʦʥʢʦʨʜʘʥʩ ʄʫʪʦʙʠץʘʪ Concordance 

65.  ʂʦʨʧʫʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ɿʘʭʠʨʘʠ ʟʘʙʦʥʰʠʥʦʩ Corpus linguistic 

66.  ʂʦʨʧʫʩ ʪʝʢʩʪʦʚ ʄʘֹוʤ ʠ (ʟʘʭʠʨʘʠ) ʤʘʪʥ״ʦ Text corpus 

67.  ʂʦʨʧʫʩʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ 
ɿʘʙʦʥʰʠʥʦʩʠʠ (ʣʠʥʛʚʠʩʪʠʢʘʠ) 

ʟʘʭʠʨʘʚ 
Corpus linguistics 

68.  ʂʦʨʧʫʩʥʳʡ ʤʝʥʝʜʞʝʨ ʄʝʥʝֹוʝʨʠ ʟʘʭʠʨʘ  Corpus manager 

69.  ʃʘʪʠʥʩʢʦʝ ʧʠʩʴʤʦ ʍʘʪʠ ʣʦʪʠʥ Latin script 

70.  ʃʝʢʩʝʤʘ ʃʝʢʩʝʤʘ Lexeme 

71.  ʃʝʢʩʠʢʦʛʨʘʬʠʷ ʃʫסʘʪʩʦʟ  (ʣʝʢʩʠʢʦʛʨʘʬʠʷ) Lexicography 

72.  ʃʝʢʩʠʢʦʥ ʃʝʢʩʠʢʘ Lexicon 

73.  ʃʝʢʩʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʄʘʥʙʘʠ (ʧʦʡʛʦ״ʠ) ʣʝʢʩʠʢ Lexical data base (LDB) 

74.  

ʃʝʢʩʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʛʨʘʤʤʘʪʠʢʘ 

ɻʨʘʤʤʘʪʠʢʘʠ ʘʤʘʣʠʠ ʣʝʢʩʠʢ 
Lexical functional grammar 

(LFG) 

75.  ʃʝʤʤʘ ʃʝʤʤʘ Lemma 

76.  ʃʝʤʤʘʪʠʟʘʮʠʷ 
ʐʘʢʣʠ ʣʫסʘʚʠʠ ʢʘʣʠʤʘ 

(ʣʝʤʤʘʪʠʟʘʪʩʠʷ) 
Lemmatisation 

77.  ʃʠʥʛʚʠʩʪʠʢʘ ɿʘʙʦʥʰʠʥʦʩ  (ʣʠʥʛʚʠʩʪʠʢʘ) Linguistics 

78.  
ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ 

ʆʤʦʨʠ ʟʘʙʦʥʰʠʥʦʩ  

(ʣʠʥʛʚʠʩʪʠʢ ) 
Linguistic statistics  

79.  ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 
ɿʘʭʠʨʘ״ʦʠ (ʤʘʥʙʘ״ʦʠ) 

ʟʘʙʦʥʰʠʥʦʩ  (ʣʠʥʛʚʠʩʪʠʢ ) 

Language/Linguistic 

Resources  

80.  ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʉʧʝʢʪʨʠ ʟʘʙʦʥ Linguistic Spectrum 

81.  ʃʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʀʥʪʝʨʧʦʣʷʪʩʠʷʠ ʭʘʪʪ Linear interpolation 

82.  ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ʩʣʦʚʘʨʷ ʄʘʢʨʦʩʦʭʪʦʨʠ ʣʫסʘʪ Dictionary Macrostructure 
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83.  
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʣʠʥʛʚʠʩʪʠʢʘ 

ɿʘʙʦʥʰʠʥʦʩʠʠ (ʣʠʥʛʚʠʩʪʠʢʘʠ) 

ʤʘʪʝʤʘʪʠʢ 
Mathematical linguistics 

84.  ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʋʩʫʣ״ʦʠ ʤʘʪʝʤʘʪʠʢ  Mathematical methods  

85.  
ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʊʘʨ״ʨʝʟʠʠ (ʘʤʩʠʣʘʩʦʟʠʠ) 

ʤʘʪʝʤʘʪʠʢ 
Math modeling 

86.  ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʆʤ ʟʠʰʠ ʭʫʜʢʦʨ (ʤʦʰʠʥ ) Machine Learning 

87.  ʄʝʪʘʜʘʥʥʳʝ 
ʄʝʪʘʤʘʲʣʫʤʦʪ (ʤʘʲʣʫʤʦʪʠ 

ʘʩʦʩ ) 
Metadata 

88.  ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʣʦʚʘʨʷ ʄʠʢʨʦʩʦʭʪʦʨʠ ʣʫסʘʪ Dictionary microstructure 

89.  ʄʥʦʛʦʩʣʦʞʥʳʡ ɹʠʩʸʨ״ʠֹוʦ Polysyllable (polysyllabic) 

90.  ʄʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 
ʊʘʨ״ʨʝʟʠʠ (ʘʤʩʠʣʘʩʦʟʠʠ) 

ʦʙʲʝʢʪ 
Object modeling 

91.  ʄʦʨʬʝʤʘ ʄʦʨʬʝʤʘ (ʰʘʢʣ) Morpheme 

92.  ʄʦʨʬʦʣʦʛʠʷ ʄʦʨʬʦʣʦʛʠʷ Morphology 

93.  
ʅʝʡʨʦʥʥʳʡ ʤʘʰʠʥʥʳʡ 

ʧʝʨʝʚʦʜ 

ʊʘʨֹוʫʤʘʠ ʭʫʜʢʦʨʠ (ʤʦʰʠʥʠʠ) 

ʥʝʡʨʦʥ 
Neural machine translation 

94.  ʅʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʅʦʤʫʘʡʷʥ  (ʩʝʨʤʘʲʥʦ ) Ambiguity 

95.  ʆʙʦʙʱʝʥʠʝ ʋʤʫʤʠʷʪʙʘʭʰ Generalisation 

96.  
ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ (ʆɽʗ) 
ʂʦʨʢʘʨʜʠ ʟʘʙʦʥʠ ʪʘʙʠ  (ʂɸʊ) 

Natural Language 

Processing (NLP) 

97.  ʆʙʱʘʷ ʩʝʤʘʥʪʠʢʘ ʉʝʤʘʥʪʠʢʘʠ (ʤʘʟʤʫʥʠ) ʫʤʫʤ General Semantics 

98.  ʆʙʲʝʢʪ ʆʙʲʝʢʪ Object 

99.  

ʆʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ɹʘʨʥʦʤʘʩʦʟʠʠ ʙʘ ʦʙʲʝʢʪ 

ʥʠʛʘʨʦʥʠʜʘʰʫʜʘ 

Object Oriented 

Programming  

100.  ʆʥʣʘʡʥ-ʩʣʦʚʘʨʴ ʃʫסʘʪʠ ʵʣʝʢʪʨʦʥ Online dictionary 

101.  ʆʥʪʦʣʦʛʠʷ ʆʥʪʦʣʦʛʠʷ Ontology 

102.  ʆʧʠʩʘʪʝʣʴʥʘʷ ʛʨʘʤʤʘʪʠʢʘ ʀʤʣʦʠ (ʛʨʘʤʤʘʪʠʢʘʠ) ʪʘʚʩʠʬ  Descriptive grammar 

103.  ʆʧʠʩʘʪʝʣʴʥʳʡ (ʧʦʜʭʦʜ) ʈʘʚʠʰʠ ʪʘʚʩʠʬ Descriptive 

104.  
ʆʧʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʩʠʤʚʦʣʦʚ 

 ʘʤʤʦʥʘʥʜʢʫʥʠʠ ʦʧʪʠʢʠʠ׳

ʘʣʦʤʘʪ״ʦ (ʨʘʤʟ״ʦ) 

Optical Character 

Recognition (OCR) 

105.  ʇʘʨʘʣʣʝʣʴʥʳʡ ʢʦʨʧʫʩ ɿʘʭʠʨʘʠ (ʤʘʥʙʘʠ) ʤʫʚʦʟ Parallel corpus 

106.  
ʇʘʨʘʣʣʝʣʴʥʳʡ ʪʝʢʩʪ 

(ʙʠʪʝʢʩʪ) 
ʄʘʪʥʠ ʤʫʚʦʟ Bilingual corpus 

107.  ʇʘʨʩʝʨ ʊʘ״ʣʠʣʢʫʥʘʥʜʘ (ʧʘʨʩʝʨ) Parser (parsing engine) 

108.  ʇʘʫʟʘ ʊʘʚʘץץʫʬ Pause 

109.  
ʇʝʨʝʚʦʜʥʦʡ (ʜʚʫʷʟʳʯʥʳʡ) 

ʩʣʦʚʘʨʴ 
ʃʫסʘʪʠ ʜʫʟʘʙʦʥʘ Bilingual dictionary 

110.  ʇʦʣʥʦʪʘ ʧʦʠʩʢʘ 
ʄʫʢʘʤʤʘʣʠʠ (ʧʫʨʨʘʛʠʠ) 

 וʫʩʪʫֹוֹ
Search completeness 

111.  
ʇʦʨʦʛ ʦʪʦʙʨʘʞʝʥʠʷ 

ʜʘʥʥʳʭ 

 (ʦʣʠץʠʥʪʠ) ʫʜʫʜʠ ʠʥʲʠʢʦʩʠ׳

ʤʘʲʣʫʤʦʪ 
Data Display Threshold 

112.  ʇʦʩʪʧʦʟʠʮʠʷ ʄʘʚץʝʠ ʧʘʩʠ ʢʘʣʠʤʘ Postposition (postpose) 
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113.  ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʘʫʟʘ ʊʘʚʘץץʫʬʠ ʧʦʪʝʥʩʠʘʣ Potential pause 

114.  ʇʨʝʜʣʦʞʝʥʠʝ ּתʫʤʣʘ Sentence 

115.  ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ ʄʫʘʨʨʠʬʠʠ ʜʦʥʠʰ 
Knowledge representation 

language (KRL) 

116.  ʇʨʠʢʣʘʜʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ 
ɿʘʙʦʥʰʠʥʦʩʠʠ (ʣʠʥʛʚʠʩʪʠʢʘʠ) 

ʘʤʘʣ 
Applied linguistics 

117.  ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʙʣʝʤʳ ʄʘʩʲʘʣʘ״ʦʠ ʘʤʘʣ Applied problems 

118.  
ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʊʘʲʤʠʥʦʪʠ ʙʘʨʥʦʤʘʚʠʠ 

(ʥʘʨʤʘʬʟʦʨ) ʘʤʘʣ 
Application software 

119.  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʊʘʲʤʠʥʦʪʠ ʥʘʨʤʘʬʟʦʨ software 

120.  
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʃʦʠ״ʘʢʘʰʠʠ ʥʘʨʤʘʬʟʦʨ Software design  

121.  ʇʨʦʩʦʜʠʷ ʍʦʩʠʷʪ״ʦʠ ʦʚʦʟ  (ʧʨʦʩʦʜʠʷ) Prosody (prosodic feature) 

122.  ʇʨʷʤʦʡ ʧʦʠʩʢ ּתʫʩʪʫֹו ʠ ʤʫʩʪʘץʠʤ Direct Search 

123.  ʈʘʟʤʝʪʢʘ ɸʣʦʤʘʪʛʫʟʦʨ  (ʥʠʰʦʥʘʛʫʟʦʨ) Tagging (annotation) 

124.  ʈʘʟʤʝʪʢʘ (ʤʘʨʢʠʨʦʚʢʘ) ʅʠʰʦʥʘʛʫʟʦʨ Markup 

125.  ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʐʠʥʦʭʪʠ ʥʫʪץ (ʦʚʦʟ) Speech recognition 

126.  ʈʝʣʝʚʘʥʪʥʦʩʪʴ ʄʫʚʦʬʠץʘʪ Relevance 

127.  ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʇʝʰʥʠ״ʦʜʠ ʜʘʩʪʨʘʩ (ʤʫʚʦʬʠץ) Representativeness 

128.  ʈʝʯʝʚʦʡ ʘʢʪ ɸʤʘʣʠ ʥʫʪץ Speech act 

129.  ʈʝʯʝʚʦʡ ʩʠʛʥʘʣ ʉʠʛʥʘʣʠ ʦʚʦʟ Speech signal 

130.  ʉʙʦʨʥʠʢ ʪʝʢʩʪʦʚ ʄʘֹוʤ ʠ ʤʘʪʥ Corpora 

131.  ʉʚʦʙʦʜʥʘʷ ʤʦʨʬʝʤʘ ʄʦʨʬʝʤʘʠ ʦʟʦʜ Free Morpheme 

132.  ʉʝʛʤʝʥʪ פʠʩʤ (ʩʝʛʤʝʥʪ) Segment 

133.  ʉʝʤʘʥʪʠʢʘ ʄʘʲʥʦ (ʩʝʤʘʥʪʠʢʘ) Semantics 

134.  ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʐʘʙʘʢʘʠ ʤʘʲʥʦ  (ʩʝʤʘʥʪʠʢ ) Semantic web 

135.  ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʊʘ״ʣʠʣʠ ʤʘʲʥʦ  (ʩʝʤʘʥʪʠʢ ) Semantic synthesis 

136.  ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʨʘʟʤʝʪʢʘ ʅʠʰʦʥʘ״ʦʠ ʩʠʥʪʘʢʩʠʩ Syntactic tagging 

137.  ʉʠʥʪʝʟ ʨʝʯʠ ʉʠʥʪʝʟʠ ʥʫʪץ Speech synthesis 

138.  ʉʣʠʷʥʠʝ ʗʢֹוʦʷʩʦʟ  (ʤʫʪʪʘ״ʠʜʰʘʚ ) Merger 

139.  
ʉʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʘʚʪʦʨʘ 

ʪʝʢʩʪʘ 

ɿʘʭʠʨʘʠ (ʬʦʥʜʠ) ʣʫסʘʚʠʠ 

ʤʫʘʣʣʠʬʠ ʤʘʪʥ 

Vocabulary of the author of 

the text 

140.  ʉʣʦʚʘʨʴ ʃʫסʘʪ Dictionary 

141.  ʉʣʦʚʥʠʢ ʃʫסʘʪ Glossary 

142.  
ʉʣʦʚʦʩʣʠʷʥʠʝ (ʠʣʠ 

ʩʣʦʚʦʩʪʷʞʝʥʠʝ) 

ʇʘʡʚʘʩʪʰʘʚʠʠ ʢʘʣʠʤʘ 

(ʦʤʝʟʠʰʠ ʢʘʣʠʤʘ) 
Portmanteau 

143.  
ʉʪʘʪʠʩʪʠʢʘ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ 
ʆʤʦʨʠ ʟʘʙʦʥʠ ʪʦֹוʠʢ Tajik language statistics  

144.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʷʟʳʢʦʚʘʷ 

ʤʦʜʝʣ 
ʊʘʨ״ʠ (ʘʤʩʠʣʘʠ) ʦʤʦʨʠʠ ʟʘʙʦʥ  Statistical language model 
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ˉ ʈʫʩʩʢʠʡ ʊʘʜʞʠʢʩʢʠʡ ɸʥʛʣʠʡʩʢʠʡ 

145.  
ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ 

ʊʘʨֹוʫʤʘʠ ʤʦʰʠʥʠʠ (ʭʫʜʢʦʨ) 

ʦʤʦʨ 

Statistical machine 

translation 

146.  ʉʪʦʧ-ʩʣʦʚʘ ʂʘʣʠʤʘ״ʦʠ ʭʠʟʤʘʪʨʘʩʦʥ Stop words 

147.  ʉʭʝʤʘ ʜʝʨʠʚʘʮʠʠ ʊʘʨʪʠʙʠ ʢʘʣʠʤʘʩʦʟ Derivation tree 

148.  ʊʝʟʘʫʨʫʩ ʊʝʟʘʫʨʫʩ Thesaurus 

149.  ʊʝʨʤʠʥ ʀʩʪʠʣʦ״ (ʪʝʨʤʠʥ) Term 

150.  ʊʦʯʥʦʩʪʴ ʧʦʠʩʢʘ ʉʘ״ʝ״ʠʠ (ʜʫʨʫʩʪʠʠ) ֹוʫʩʪʫֹו Search accuracy 

151.  ʊʨʘʥʩʢʨʠʧʮʠʷ 
ʊʨʘʥʩʢʨʠʧʩʠʷ (ʘʣʦʤʘʪ״ʦʠ 

ʦʚʦʟ) 
Transcription 

152.  ʊʨʘʥʩʣʠʪʝʨʘʮʠʷ ʊʨʘʥʩʣʠʪʝʨʘʪʩʠʷ (ʪʘʙʜʠʣʜʠ״ ) Transliteration 

153.  ʌʦʥʝʤʘ ʌʦʥʝʤʘ (ʩʘʜʦ) Phoneme 

154.  ʌʦʥʝʪʠʢʘ ʌʦʥʝʪʠʢʘ Phonetics 

155.  
ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ 
ʄʘʩʲʘʣʘ״ʦʠ ʙʫʥʸʜ Fundamental issues  

156.  ʎʝʧʴ ʄʘʨʢʦʚʘ ɿʘʥֹוʠʨʠ ʄʘʨʢʦʚ Markov chain 

157.  ʎʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʊʘʩʚʠʨʠ ʨʘץʘʤ Digital image 

158.  
ʏʘʩʪʦʪʘ ʩʣʦʚʘ ʚ 

ʜʦʢʫʤʝʥʪʘʭ 
ɹʘʩʦʤʘʜʠ ʢʘʣʠʤʘ״ʦ ʜʘʨ ״ʫֹוֹוʘʪ  Document frequency (DF) 

159.  ʏʘʩʪʦʪʘ ʪʝʨʤʠʥʘ ɹʘʩʦʤʘʜʠ ʠʩʪʠʣʦ״ (ʪʝʨʤʠʥ) Term frequency (TF) 

160.  ʏʘʩʪʦʪʥʦʩʪʴ ʩʣʦʚ ɹʘʩʦʤʘʜʠ ʢʘʣʠʤʘ Frequency of words 

161.  ʏʘʩʪʴ ʨʝʯʠ ׳ʠʩʩʘʠ ʥʫʪץ Part of speech (POS) 

162.  
ʏʠʩʣʝʥʥʳʝ 

(ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ) ʤʝʪʦʜʳ  

ʋʩʫʣ״ʦʠ ʨʘץʘʤ  

ʠʩʦʙʙʘʨʦʨ״) )  

Numerical (accounting) 

methods 

163.  ʐʘʙʣʦʥ ʅʘʤʫʥʘ (ʰʘʢʣ) Pattern 

164.  ʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʃʫסʘʪʠ ʵʣʝʢʪʨʦʥ 
Machine-readable 

dictionary 

165.  ʗʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʊʘʨ״ʠ (ʘʤʩʠʣʘʠ) ʟʘʙʦʥ Language model 

166.  ʗʟʳʢʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʊʝʭʥʦʣʦʛʠʷʠ ʟʘʙʦʥ 

Language Engineering 

(LE) / Language 

Technology 
 

 

 

  



312 
 

ʇʈʀʃʆɾɽʅʀɽ 1. ʂʆʇʀʀ ʉɺʀɼɽʊɽʃʔʉʊɺ ʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ 

ʈɽɻʀʉʊʈɸʎʀʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʈɽʉʋʈʉʆɺ ʀ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ʇʈʆɼʋʂʊʆɺ 

1. Web-ʧʨʠʣʦʞʝʥʠʝ ñɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ ï www.tajlingvo.tj" 

 
2. Web-ʧʨʠʣʦʞʝʥʠʝ ʪʘʜʞʠʢʩʢʠʡ ʧʝʨʝʚʦʜʯʠʢ (tarjumon.tj) 

 

 

http://www.tajlingvo.tj/
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3. Web-ʩʘʡʪ ñʕʣʝʢʪʨʦʥʥʳʡ ʢʘʪʘʣʦʛ ʢʦʜʝʢʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥò 

 

 
 

4. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ TajSpell-2.0. ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʪʘʜʞʠʢʩʢʦʛʦ 

ʷʟʳʢʘ ʚ ʦʬʠʩʥʦʤ ʧʘʢʝʪʝ ʧʨʠʣʦʞʝʥʠʡ MS Office 2010-2019 
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5. Web-ʧʨʠʣʦʞʝʥʠʝ Tajik-Russian-Parallel Corpus 

 

 
 

6. Web-ʧʨʠʣʦʞʝʥʠʝ Tajik-English-Parallel Corpus 
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7. ʂʦʤʧʴʶʪʝʨʥʳʡ ɼʠʢʪʦʨ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ Computer Tajik Text Narrator 

 
 

8. ɹʘʟʘ ʜʘʥʥʳʭ ñɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʡ ʪʝʢʩʪʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʘʜʞʠʢʩʢʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʵʪʦʚ ʠ ʧʠʩʘʪʝʣʝʡò 
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9. ɹʘʟʘ ʜʘʥʥʳʭ ñɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʡ ʪʝʢʩʪʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʘʜʞʠʢʩʢʠʭ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʵʪʦʚ ʠ ʧʠʩʘʪʝʣʝʡò 

 
 

10. Web-ʧʨʠʣʦʞʝʥʠʝ ʧʨʦʚʝʨʢʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʪʝʢʩʪʘ ʥʘ ʪʘʜʞʠʢʩʢʦʤ ʷʟʳʢʝ 

Taj_Text_Plagiat  
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11. Computer tajik Ceossword - ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʘʜʞʠʢʩʢʠʡ ʢʨʦʩʩʚʦʨʜ  

 

 
 

 

12. ʊʘʜʞʠʢʩʢʠʡ ʷʟʳʢʦʚʦʡ ʧʘʢʝʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʚ Microsoft Office 
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13. ʂʦʤʧʴʶʪʝʨʥʦʝ ʦʟʚʫʯʠʚʘʥʠʝ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʢʩʪʘ Tajik Text-to-Speech 
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14.  ʈʫʩʩʢʦ-ʪʘʜʞʠʢʩʢʦ-ʨʫʩʩʢʠʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʣʦʚʘʨʴ MuliGANJ 
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15. ʊʘʜʞʠʢʩʢʠʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ TajikWord (TW) 
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ʇʈʀʃʆɾɽʅʀɽ 2. ʂʆʇʀʀ ɸʂʊʆɺ ɺʅɽɼʈɽʅʀʗ ʈɽɿʋʃʔʊɸʊʆɺ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 
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