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ȿ ɘɚəɚɏɜɌɠɱɲ ɜɚɓɏɗɫɐɌɪɞɨɝɫ əɌɟɖɚɎɚ-ɞɑɡəɱɣəɱ Ɍɝɛɑɖɞɔ ɛɚɍɟɐɚɎɔ ɝɟɣɌɝəɔɡ 

ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɔɡ ɝɔɝɞɑɘ ɱ ɘɑɜɑɒ, ɫɖɱ ɻɜɟəɞɟɪɞɨɝɫ əɌ ɎɔɖɚɜɔɝɞɌəəɱ ɝɟɣɌɝəɔɡ 

ɞɑɡəɚɗɚɏɱɕ ɱ Ɏ ɢɱɗɚɘɟ ɓɌɍɑɓɛɑɣɟɪɞɨ ɝɞɎɚɜɑəəɫ ɱəɠɚɜɘɌɢɱɕəɚɲ ɱəɠɜɌɝɞɜɟɖɞɟɜɔ 

ɝɟɝɛɱɗɨɝɞɎɌ. ȸɚəɚɏɜɌɠɱɫ ɝɞɜɟɞɖɞɟɜɚɎɌəɌ ɛɚ əɌɛɜɫɘɌɘ: ɚɝɎɱɞɌ (ɓɌɛɜɚɎɌɐɒɑəəɫ 

ɝɟɣɌɝəɔɡ ɞɑɡəɚɗɚɏɱɕ ɎɔɖɗɌɐɌəəɫ Ɏ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɫɡ), ɝɔɝɞɑɘəɱ ɞɌ ɞɑɡəɚɗɚɏɱɣəɱ 

ɛɱɐɡɚɐɔ ɞɌ əɌɛɜɫɘɔ ɜɚɓɎɔɞɖɟ (ȣəɞɑɜəɑɞ-ɜɑɣɑɕ, ɎɱɜɞɟɌɗɱɓɌɢɱɫ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɔɡ 

ɝɔɝɞɑɘ, ɛɜɚɏɜɌɘəɚ-ɎɔɓəɌɣɟɎɌəɱ ɜɌɐɱɚɓɌɝɚɍɔ, ɓɌɝɞɚɝɟɎɌəəɫ ɛɜɚɝɞɚɜɚɎɚɲ ɚɍɜɚɍɖɔ 

ɝɔɏəɌɗɱɎ, ɝɔəɡɜɚəɱɓɌɢɱɫ ɞɌ ɜɚɓɛɚɎɝɪɐɒɑəəɫ ɣɌɝɟ), ɝɔɝɞɑɘɔ ɞɌ ɘɑɜɑɒɱ (ɝɔɝɞɑɘɔ 

ɓɌɏɚɜɔɓɚəɞəɚɏɚ ɓɎõɫɓɖɟ, ɖɜɔɞɔɣəɱ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɲ, ɝɑəɝɚɜəɱ ɘɑɜɑɒɱ, 

əɌɐɤɔɜɚɖɚɝɘɟɏɚɎɱ ɜɌɐɱɚɝɔɏəɌɗɔ ɞɌ ɝɔɝɞɑɘɔ, ɞɑɜɌɏɑɜɢɚɎɱ ɞɑɡəɚɗɚɏɱɲ), ɛɜɔɝɞɜɚɲ ɞɌ 

ɑɗɑɘɑəɞəɌ ɍɌɓɌ (Ɏɚɗɚɖɚəəɚ-ɚɛɞɔɣəɱ ɞɌ ɗɌɓɑɜəɱ ɐɌɞɣɔɖɔ, ɠɱɗɨɞɜɔ ɫɖ ɖɚɘɱɜɖɔ 

ɘɑɞɌɘɌɞɑɜɱɌɗɱɎ). Ȼɜɔ ɎɔɖɗɌɐɑəəɱ ɘɌɞɑɜɱɌɗɟ ɎɔɖɚɜɔɝɞɌəɚ ɚɜɔɏɱəɌɗɨəɱ ɛɜɌɢɱ ɌɎɞɚɜɱɎ, 

ɥɚ ɎɔɖɗɌɐɌɪɞɨ əɌ ɖɌɠɑɐɜɱ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕ  ȣȾȽ ȶȻȣ ɱɘ. ȣ. Ƚɱɖɚɜɝɨɖɚɏɚ. 

Ȱɗɫ ɠɌɡɱɎɢɱɎ ɟ ɏɌɗɟɓɱ ɱəɠɚɖɚɘɟəɱɖɌɢɱɕ ɞɌ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕ, ɎɔɖɗɌɐɌɣɱɎ, ɌɝɛɱɜɌəɞɱɎ 

ɱ ɝɞɟɐɑəɞɱɎ ɝɞɌɜɤɔɡ ɖɟɜɝɱɎ ɱəɠɚɖɚɘɟəɱɖɌɢɱɕəɚɏɚ ɱ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɚɏɚ ɛɜɚɠɱɗɱɎ. 
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ȣɗɨɣɑəɖɚ ȸ.Ɋ. 

 

25 YEARS OF FORMATION AND  

SUCCESSFUL DEVELOPMENT  THE 

DEPARTMENT OF  TELECOMMUNICATIONS  
 

Ilchenko  M.Yu. 
 

1.1. Ȯɔɞɚɖɔ ɞɌ ɑɞɌɛɔ ɜɚɓɎɔɞɖɟ 
 

ʅʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʫʞʝ ʚ ʫʤʦʚʘʭ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦ 

ʚʽʜʯʫʪʥʦʶ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʟʥʘʯʥʦʛʦ ʚʽʜʩʪʘʚʘʥʥʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʚ ʩʫʯʘʩʥʠʭ 

ʟʘʩʦʙʘʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʈʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʘʩʦʙʘʤʠ ʟʚ'ʷʟʢʫ ʚ ʥʘʩ ʚʽʜʧʦʚʽʜʘʚ 

ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʩʝʨʝʜʠʥʠ 50-ʭ ʨʦʢʽʚ, ʷʧʦʥʩʴʢʦʤʫ ʽ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ï ʩʝʨʝʜʠʥʠ 

60-ʭ ʨʦʢʽʚ. ɯʥʞʝʥʝʨʽʚ-ʨʦʟʨʦʙʥʠʢʽʚ ʩʠʩʪʝʤ ʟʚ'ʷʟʢʫ ʚ ʉʈʉʈ ʛʦʪʫʚʘʣʠ ʣʠʰʝ ʟʘʢʣʘʜʠ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʈʦʩʽʾ. ɺʽʜʪʘʢ ʜʣʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʮʷ ʧʨʦʙʣʝʤʘ ʥʘʙʫʣʘ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. 

ʆʙˇʨʫʥʪʦʚʘʥʫ ʟʘʩʥʦʚʥʠʢʦʤ ʢʘʬʝʜʨʠ ʧʨʦʧʦʟʠʮʽʶ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʾ ʢʘʬʝʜʨʠ ʚ ʂʇɯ, ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʥʦʚʦʶ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ "ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ" 

ʧʽʜʪʨʠʤʘʣʠ ʇʨʝʟʠʜʽʷ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʄʽʥʽʩʪʝʨʩʪʚʦ ʟʚ'ʷʟʢʫ ʋʢʨʘʾʥʠ, 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʠʡ ʢʦʤʽʪʝʪ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʥʘʫʢʠ ʽ 

ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʠʩʪʦ ʨʝʢʪʦʨ ʄ.ɿ. ɿʛʫʨʦʚʩʴʢʠʡ. ʊʦʞ ʩʪʚʦʨʝʥʥʷ ʢʘʬʝʜʨʠ ʟʘʩʦʙʽʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʚʽʜ 11 ʪʨʘʚʥʷ 1993 ʨ. ˉ 1-83 ʩʪʘʣʦ ʣʦʛʽʯʥʠʤ 

ʚʽʜʛʫʢʦʤ ʥʘ ʛʦʩʪʨʫ ʧʦʪʨʝʙʫ ʜʝʨʞʘʚʠ ʚ ʩʧʝʮʽʘʣʽʩʪʘʭ-ʨʦʟʨʦʙʥʠʢʘʭ ʜʣʷ ʛʘʣʫʟʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ɼʦ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʢʘʬʝʜʨʠ ʥʘ ʧʨʦʬʝʩʦʨʩʴʢʽ ʧʦʩʘʜʠ ʙʫʣʠ ʟʘʧʨʦʰʝʥʽ ʚʽʜʦʤʽ 

ʬʘʭʽʚʮʽ ʫ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽʟ ʂʠʾʚʩʴʢʦʛʦ ʚʽʡʩʴʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʚ'ʷʟʢʫ, 

ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ, ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ. ʉʪʘʨʪʦʚʠʡ 

ʰʪʘʪʥʠʡ ʨʦʟʧʠʩ ʥʦʚʦʾ ʢʘʬʝʜʨʠ ʚʢʣʶʯʘʚ 13 ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʠʭ ʧʦʩʘʜ.  

ʅʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʫ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ ʥʘʫʢʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɿ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʥʘʫʢʘ 

ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʅɼɯ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʩʪʘʣʘ ʙʘʟʠʩʦʤ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 
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ʬʘʭʽʚʮʽʚ ʽ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʪʨʝʙʫʚʘʥʠʭ ʞʠʪʪʷʤ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʨʦʝʢʪʽʚ. ɹʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫʩʧʽʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ 

ʧʨʦʝʢʪʫ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚʠʟʥʘʯʠʣʘ ʥʘʫʢʦʚʘ ʰʢʦʣʘ 

ʟʘʩʥʦʚʥʠʢʘ ʢʘʬʝʜʨʠ. ɼʣʷ ʚʯʝʥʠʭ ʢʽʣʴʢʦʭ ʧʦʢʦʣʽʥʴ ʮʽʻʾ ʰʢʦʣʠ ʧʨʦʬʝʩʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʢʘʬʝʜʨʠ, ʾʾ ʫʩʧʽʰʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʪʘ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 1). 

ʂʘʬʝʜʨʦʶ ʙʫʣʠ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʥʦʚʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ "ʇʨʦʝʢʪʫʚʘʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ", "ʊʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ". 

 
ȼɔɝ. 1. 

 

ɿ 1998 ʨ., ʢʦʣʠ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ 

ʥʦʚʠʡ ʧʝʨʝʣʽʢ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʢʘʬʝʜʨʘ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʟʘʚʝʨʰʠʚʰʠ 

ʧʝʨʰʠʡ ʝʪʘʧ ʩʚʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ, ʧʝʨʝʡʰʣʘ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ 

ʜʚʦʤʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ: "ʊʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ" ʽ 

"ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ". 10 ʙʝʨʝʟʥʷ 1999 ʨ. ʚʽʜʙʫʣʠʩʷ 

ʫʨʦʯʠʩʪʦʩʪʽ ʟʘ ʥʘʛʦʜʠ ʧʝʨʰʦʛʦ ʚ ʋʢʨʘʾʥʽ ʚʠʧʫʩʢʫ ʬʘʭʽʚʮʽʚ ï ʨʦʟʨʦʙʥʠʢʽʚ ʟʘʩʦʙʽʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʜʫʤʦʚ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʅɼɯ, ʪʘʢ ʽ ʢʘʬʝʜʨʠ ʟʘʩʦʙʽʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʩʪʘʣʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʋ 1995 ʨ. ʟʘʚʝʨʰʝʥʦ ʙʫʜʽʚʥʠʮʪʚʦ ʥʠʥʽʰʥʴʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ ˉ 30. ɿʘ ʢʦʰʪʠ ʅɼɯ ʽ ʢʦʰʪʠ ʢʦʥʪʨʘʢʪʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʮʝʡ ʢʦʨʧʫʩ ʙʫʣʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʠʤ 
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ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʚʯʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʦʪʨʠʤʘʣʠ ʩʫʯʘʩʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʣʘʜʠ. 

ʅʘ ʧʦʯʘʪʦʢ 2002 ʨ. ʢʘʬʝʜʨʘ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʥʦ ʪʘ 

ʷʢʽʩʥʦ, ʥʘʣʽʯʫʶʯʠ ʚ ʩʚʦʾʭ ʨʷʜʘʭ ʧʦʥʘʜ 40 ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʤʘʡʞʝ 

60 ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʜʝʨʞʘʚʠ ʚ ʟʙʽʣʴʰʝʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʥʘ ʧʨʦʧʦʟʠʮʽʶ ʟʘʩʥʦʚʥʠʢʘ ʢʘʬʝʜʨʠ 

ɺʯʝʥʘ ʨʘʜʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʨʝʢʪʦʨ ʄ.ɿ. ɿʛʫʨʦʚʩʴʢʠʡ ʫʭʚʘʣʠʣʠ ʨʽʰʝʥʥʷ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʚ ʅʊʋʋ "ʂʇɯ" ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ (ɯʊʉ). ʂʘʬʝʜʨʘ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʽʟ ʬʘʢʫʣʴʪʝʪʫ 

ʘʚʽʘʮʽʡʥʠʭ ʽ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʽ ʟ ʟʘʣʫʯʝʥʥʷʤ ʾʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʽ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ(ʊʉ) ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ (ɯʊʄ). 

ʅʘʫʢʦʚʦʶ ʙʘʟʦʶ ɯʊʉ ʟʘʚʞʜʠ ʙʫʚ ʅɼɯ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʨʘʟʦʤ ʽʟ ʷʢʠʤ ʜʚʽ 

ʟʘʟʥʘʯʝʥʽ ʢʘʬʝʜʨʠ ʫʪʚʦʨʠʣʠ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʢʦʤʧʣʝʢʩ "ɯʥʩʪʠʪʫʪ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ". ʅʘʢʘʟ ʨʝʢʪʦʨʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʟ 

1 ʣʶʪʦʛʦ 2002 ʨ. ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘ ˉ 1-6 ʙʫʣʦ ʧʽʜʧʠʩʘʥʦ 

17 ʩʽʯʥʷ 2002 ʨ. ʇʨʝʟʝʥʪʘʮʽʷ ʥʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʚʽʜʙʫʣʘʩʷ 14 ʣʶʪʦʛʦ 2002 ʨ. ʫ ʟʘʣʽ 

ʟʘʩʽʜʘʥʴ ɺʯʝʥʦʾ ʨʘʜʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʫʯʘʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʩʪʫʜʝʥʪʽʚ ʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɯʊʉ, ʧʦʯʝʩʥʠʭ ʛʦʩʪʝʡ ʚʽʜ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʩʬʝʨʽ ʟʚôʷʟʢʫ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ 

ʟʚ'ʷʟʢʫ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, "ʋʢʨʯʘʩʪʦʪʥʘʛʣʷʜʫ", "ʋʢʨʪʝʣʝʢʦʤʫ", ʢʦʤʧʘʥʽʾ 

"ʋʢʨʩʘʪ" ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. 

ɺʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʊʂ ʟʨʦʙʠʣʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʦʨʛʘʥʽʟʘʮʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ɯʥʩʪʠʪʫʪʦʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʘʩʪʫʧʥʠʢʘʤʠ ʜʠʨʝʢʪʦʨʘ ɯʊʉ ʫʩʧʽʰʥʦ 

ʧʨʘʮʶʚʘʣʠ ʜʦʮ. ʆ.ɸ. ɺʫʣʴʧʝ, ʜʦʮ. ɸ.ʉ. ɹʨʘʛʽʥ, ʩʪ. ʚʠʢʣ. ɺ.ʗ. ʂʘʨʥʘʫʭ. ʋʧʨʦʜʦʚʞ 

ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʥʘʧʨʷʤ ɯʊʉ ʦʯʦʣʶʻ ʧʨʦʬ. ɭ.ɸ. ʗʢʦʨʥʦʚ. 

ʂʘʬʝʜʨʫ ʊʉ ʦʯʦʣʶʚʘʚ ʩʧʦʯʘʪʢʫ ʧʨʦʬ. ʉ.ɻ. ɹʫʥʽʥ, ʧʝʨʝʜʘʚʰʠ ʧʽʟʥʽʰʝ 

ʢʝʨʽʚʥʠʮʪʚʦ ʥʝʶ ʧʨʦʬ. ʃ.ʆ. ʋʨʠʚʩʴʢʦʤʫ. ʂʘʬʝʜʨʫ ɯʊʄ ʦʯʦʣʶʻ ʧʨʦʬ. ʃ.ʉ. ɻʣʦʙʘ. 

1.2. ȹɌɎɣɌɗɨəɌ ɐɱɫɗɨəɱɝɞɨ 
 

ɿʘ ʚʝʩʴ 25-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʧʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʟ 1993 

ʨ. ʪʘ ɯʊʉ ʟ 2002 ʨ. ʧʽʜʛʦʪʦʚʣʝʥʦ 1494 (658) ʙʘʢʘʣʘʚʨʠ, 802 (493) ʩʧʝʮʽʘʣʽʩʪʠ ʽ 508 

(161) ʤʘʛʽʩʪʨʽʚ. ʇʦʧʠʪ ʥʘ ʚʠʧʫʩʢʥʠʢʽʚ ɯʊʉ ʟʘʚʞʜʠ ʧʝʨʝʚʠʱʫʚʘʚ ʧʨʦʧʦʟʠʮʽʶ.  

ʇʽʩʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʥʦʚʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 172 

"ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘ" ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʢʘʬʝʜʨ ɯʊʉ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ ʢʘʬʝʜʨ: 

- ʥʘ ʢʘʬʝʜʨʽ ʊʂ: ʩʧʦʯʘʪʢʫ ʟʘ ʜʚʦʤʘ: ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʤʦʙʽʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʘ ʟ 2019 ʨʦʢʫ ï ʟʘ ʥʦʚʦʶ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ɯʥʞʝʥʝʨʽʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡ; 

- ʥʘ ʢʘʬʝʜʨʽ ʊʉ: ïʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʤʝʨʝʞʽ; 

- ʥʘ ʢʘʬʝʜʨʽ ɯʊʄ:  ï̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʝʨʝʚʘʛʠ ʥʘʚʯʘʥʥʷ ʥʘ ʢʘʬʝʜʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ï ʮʝ: 

- ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ (ʙʘʢʘʣʘʚʨ, ʤʘʛʽʩʪʨ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ); 
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- ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʫʨʩʽʚ ʽ ʥʘʧʨʷʤʢʽʚ; 

- ʘʚʪʦʨʩʴʢʽ ʢʫʨʩʠ ʢʨʘʱʠʭ ʚʠʢʣʘʜʘʯʽʚ-ʧʨʘʢʪʠʢʽʚ; 

- ʪʝʩʪʫʚʘʥʥʷ ʽ ʩʝʨʪʠʬʽʢʘʮʽʷ; 

- ʙʽʣʴʰʝ 20 ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʢʦʤʧʘʥʽʡ-ʧʘʨʪʥʝʨʽʚ; 

- ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ ʘʫʜʠʪʦʨʽʡ; 

ʂʘʬʝʜʨʘ  ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʫ ʨʝʡʪʠʥʛʫ ʢʘʬʝʜʨ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʦʢʨʝʤʘ, ʟʘ ʨʝʡʪʠʥʛʘʤʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʥʘʫʢʦʚʦ-ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʜʝʢʩʦʤ ʪʚʦʨʯʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ, 

ʘʢʪʠʚʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʫʩʧʽʰʥʦ ʟʥʘʭʦʜʷʪʴ ʨʦʙʦʪʫ ʚ ʩʬʝʨʽ 

ʽʥʬʦʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʅʘʰʽ ʚʠʧʫʩʢʥʠʢʠ ʧʨʘʮʶʶʪʴ ʥʘ ʽʥʞʝʥʝʨʥʠʭ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʦʩʘʜʘʭ ʧʨʦʚʽʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʾʭ ʧʨʝʜʩʪʘʚʥʠʮʪʚ: 

ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʽʢʠ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿ 2017 ʨ. ʨʦʟʧʦʯʘʪʦ ʧʽʜʛʦʪʦʚʢʫ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ ʚ ʨʘʤʢʘʭ 4-ʨʽʯʥʠʭ ʧʨʦʛʨʘʤ 

ʘʩʧʽʨʘʥʪʫʨʠ. ɿʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʨʘʜʽ ɯʊʉ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʛʘʣʫʟʽ ʟʘʭʠʱʝʥʦ 47 ʜʠʩʝʨʪʘʮʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ 13 ʜʦʢʪʦʨʩʴʢʠʭ 

ʽ 34 ʢʘʥʜʠʜʘʪʩʴʢʽ. 

ʅʘ ʢʘʬʝʜʨʽ ʊʂ ʩʪʚʦʨʝʥʦ 8 ʩʫʯʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ʋ 2011 ʨ. 

ʢʨʘʱʦʶ ʥʘʚʯʘʣʴʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʂʇɯ ʚʠʟʥʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʢʘʬʝʜʨʠ ʊʂ 501 ʽʟ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ (ʧʦʯʠʥʘʶʯʠ ʟ 2015 ʨ.) ʢʘʬʝʜʨʘ ʊʂ ʩʧʽʣʴʥʦ ʟ 

ʢʦʤʧʘʥʽʻʶ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ" ʨʦʟʧʦʯʘʣʠ ʧʣʽʜʥʫ ʩʧʽʚʧʨʘʮʶ ʚ ʩʬʝʨʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʛʘʣʫʟʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡ. ɼʦʨʦʙʢʘʤʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʩʪʘʣʠ ʥʘʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ: 1) ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʘ ʩʘʤʝ: ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʩʪ ʜʠʟʘʡʥʫ; 2) ʩʫʪʥʦʩʪʽ, ʨʦʣʽ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʙʽʟʥʝʩ 

ʘʥʘʣʽʟʫ, ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʦʛʘʤʠ ʪʘ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʬʝʨʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʤʽʞ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʢʘʬʝʜʨʠ ʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʢʦʤʧʘʥʽʾ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʽ ʢʫʨʩʠ: "ʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ","ʈʦʟʨʦʙʢʘ 

ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷ", "ʆʩʥʦʚʠ ʙʽʟʥʝʩ-

ʘʥʘʣʽʟʫ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷ", ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘʢʠʭ ʢʫʨʩʽʚ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʘ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʘʥʘʣʽʪʠʢʘ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʩʬʝʨʽ. 

ʂʨʽʤ ʪʦʛʦ, ʤʽʞ ʢʘʬʝʜʨʦʶ ʊʂ ʪʘ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ" ʙʫʣʦ ʟʘʢʨʽʧʣʝʥʦ ʚ 

ʜʦʛʦʚʦʨʽ ʧʨʦ ʧʘʨʪʥʝʨʩʪʚʦ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʥʘʧʨʷʤʢʘʭ ʫʯʘʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʢʘʬʝʜʨʠ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʦʝʢʪʽʚ, ʧʨʦʧʦʟʠʮʽʡ, ʥʦʫ-ʭʘʫ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʢʦʤʧʘʥʽʾ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ", ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʪʨʠʤʢʦʶ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʫʯʘʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ.  

ʗʢ ʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ 

ʚʠʢʣʘʜʘʯʘʤʠ ʢʘʬʝʜʨʠ ɯ. ʐʝʚʯʝʥʢʦʤ ʪʘ ʄ. ʏʫʙʦʤ, ʷʢʽ ʻ ʧʨʦʚʽʜʥʠʤʠ ʬʘʭʽʚʮʷʤʠ 

"ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ", ʜʣʷ ʩʪʫʜʝʥʪʽʚ 2-ʛʦ ʢʫʨʩʫ ʢʘʬʝʜʨʠ ʊʂ. ɿʘʥʷʪʪʷ ʚʽʜʙʫʚʘʣʦʩʷ 
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ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ ʦʬʽʩʫ ʢʦʤʧʘʥʽʾ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ", ʜʝ ʩʪʫʜʝʥʪʠ 

ʧʦʚʥʽʩʪʶ ʧʦʨʠʥʫʣʠ ʫ ʨʦʙʦʯʫ ʘʪʤʦʩʬʝʨʫ.  

ɺʘʞʣʠʚʫ ʧʽʜʪʨʠʤʢʫ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʥʘʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʢʘʬʝʜʨʘ ʤʘʻ ʚʽʜ ʩʧʽʚʧʨʘʮʽ ʟ ʋʢʨʘʾʥʩʴʢʠʤ 

ʜʝʨʞʘʚʥʠʤ ʮʝʥʪʨʦʤ ʨʘʜʽʦʯʘʩʪʦʪ (ʋɼʎʈ). ɺʽʜ 

ʜʦʩʚʽʜʯʝʥʠʭ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ ʩʪʫʜʝʥʪʠ 

ʢʘʬʝʜʨʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ 

ʨʦʙʦʪʦʶ ʜʝʨʞʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʋʢʨʘʾʥʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ, ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʟʘ ʨʽʚʥʝʤ 

ʦʩʥʘʱʝʥʥʷ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʚʽʜʧʦʚʽʜʘʻ ʢʨʘʱʠʤ ʩʚʽʪʦʚʠʤ ʟʨʘʟʢʘʤ. ʇʽʜ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʋɼʎʈ ʩʪʫʜʝʥʪʠ 

ʧʝʨʝʢʦʥʫʶʪʴʩʷ, ʱʦ ʨʦʙʦʪʘ ʬʘʭʽʚʮʽʚ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦʶ ʚ 

ʛʘʣʫʟʽ ʪʘ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ, ʧʨʦʬʝʩʽʡʥʠʭ 

ʥʘʚʠʯʦʢ (ʨʠʩ. 3). 

ɿʘ ʧʽʜʪʨʠʤʢʠ ʢʦʤʧʘʥʽʡ lifecell ʪʘ Ericsson ʚ ʋʢʨʘʾʥʽ ʥʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʘ 

ʩʫʯʘʩʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʙʘʟʦʚʦʾ ʤʝʨʝʞʽ 

ʦʧʝʨʘʪʦʨʘ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, ʷʢʘ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʜʘʻ ʟʤʦʛʫ ʩʪʫʜʝʥʪʘʤ 

ʟʘʩʚʦʶʚʘʪʠ ʥʘʚʠʢʠ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ, 

ʟʦʢʨʝʤʘ ʩʪʘʥʜʘʨʪʫ GSM, UMTS, LTE, ʘ ʪʘʢʦʞ 

ʟ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨʩʴʢʦʛʦ ɯʊ 

ʦʙʣʘʜʥʘʥʥʷ. ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʮʝʥʪʨ ʢʦʤʫʪʘʮʽʾ 

ʤʦʙʽʣʴʥʦʾ ʤʝʨʝʞʽ, ʢʦʥʪʨʦʣʝʨ, ʙʘʟʦʚʘ ʩʪʘʥʮʽʷ 

ʪʘ ʽʥʰʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨʘ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ (ʨʠʩ. 4). ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʡ ʤʘʢʝʪ ʤʝʨʝʞʽ 

ʤʦʙʽʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. 
 

 

 

ȼɔɝ. 4. ȶɚɘɟɞɌɢɱɕəɑ 

ɚɍɗɌɐəɌəəɫ ɞɌ ɛɜɚɎɑɐɑəəɫ 

ɗɌɍɚɜɌɞɚɜəɔɡ ɐɚɝɗɱɐɒɑəɨ 

ɝɞɟɐɑəɞɱɎ əɌ əɨɚɘɟ 

 

 
 

ȼɔɝ. 2. ȷɌɍɚɜɌɞɚɜəɑ ɓɌəɫɞɞɫ Ɏ 

ɚɠɱɝɱ ɖɚɘɛɌəɱɲ "ȣəɠɚɛɟɗɨɝ 

ȿɖɜɌɲəɌ" 

ȼɔɝ. 3. ȺɍɗɌɐəɌəəɫ ɐɗɫ 

ɘɚɍɱɗɨəɚɏɚ ɘɚəɱɞɚɜɔəɏɟ 

ɜɌɐɱɚɝɛɑɖɞɜɟ 
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ʃʘʙʦʨʘʪʦʨʽʷ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʘʬʝʜʨʠ ʊʂ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʥʘ ʙʘʟʽ 

ʩʫʯʘʩʥʦʛʦ ʤʝʨʝʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʝ ʢʦʤʧʘʥʽʷʤʠ IBM ʚ 

ʋʢʨʘʾʥʽ,"ɸʩʪʝʣʽʪ" (LIFE) ʪʘ ʚʠʧʫʩʢʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʋ ʙʘʛʘʪʴʦʭ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʢʘʬʝʜʨʠ ʊʂ, ʘ ʡ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʬʘʭʽʚʮʽʚ  ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ (ʨʠʩ. 5). 

ʉʧʽʣʴʥʦ ʟ ʢʦʤʧʘʥʽʻʶ IOT Ukraine ʥʘ ʢʦʬʝʜʨʽ ʊʂ ʩʪʚʦʨʝʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

çɯʥʪʝʨʥʝʪ-ʨʝʯʝʡè, ʜʝ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ çʭʤʘʨʥʠʭè ɯʊ-

ʪʝʭʥʦʣʦʛʽʡ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ. ʊʘʢʦʞ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʚʠʛʦʪʦʚʣʷʪʠ 

ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʩʚʦʾʭ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ,ʥʘʚʯʘʪʠʩʷ ʦʩʥʦʚʘʤ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʙʦʪʽ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ ʽ ʩʝʥʩʦʨʘʤʠ (ʨʠʩ. 6). 

ʅʘ ʢʘʬʝʜʨʽ ʊʂ ʧʨʘʮʶʻ ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ Rohde&Schwarz 

(ʘʫʜʠʪʦʨʽʷ 501 ʢʦʨʧʫʩʫ ˉ 30), ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʥʘʷʚʥʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʠ 

ʩʝʨʽʾ HAMEG (ʨʠʩ. 7). ɼʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʤʦʛʠ 

ʅʊʋʋ "ʂʇɯ" ʫ ʢʦʥʢʫʨʩʽ ʥʘ ʦʪʨʠʤʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʦʚʝʜʝʥʦʛʦ ʫʢʨʘʾʥʩʴʢʠʤ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦʤ Rohde & Schwarz ʜʣʷ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʅʘʨʘʟʽ ʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ HAMEG 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʘʭʽʚʮʷʤʠ, ʘʩʧʽʨʘʥʪʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʪʨʴʦʭ ʧʽʜʨʦʟʜʽʣʽʚ ʂʇɯ 

ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ: ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʪʘ ʌʽʟʠʢʦ-ʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. 

 

 

 

 

 

ȼɔɝ. 5. ȻɜɚɎɑɐɑəəɫ ɓɌəɫɞɨ ɓɱ 

ɝɞɟɐɑəɞɌɘɔ ɥɚɐɚ ɟɛɜɌɎɗɱəəɫ 

ɖɚɜɛɚɜɌɞɔɎəɚɪ ȣȼ-ɘɑɜɑɒɑɪ 

 

 

 

ȼɔɝ. 6. ȸɌɏɱɝɞɜ ɖɌɠɑɐɜɔ Ⱦȶ Ⱥ. 

ȼɔɍɖɌ (ɖɜɌɕəɱɕ ɓɗɱɎɌ) ɞɌ 

ɝɛɱɎɜɚɍɱɞəɔɖɔ  ɖɚɘɛɌəɱɲ  IOT 

Ukraine əɌ Cisco Forum Kyiv 2018 
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ȼɔɝ. 7. Ȱɑɫɖɱ ɎɔɘɱɜɪɎɌɗɨəɱ ɛɜɔɗɌɐɔ ɝɑɜɱɲ HAMEG ɖɚɘɛɌəɱɲ Rohde&Schwarz 

 

ʉʧʽʣʴʥʦ ʟ ʢʦʤʧʘʥʽʻʶ Vodafonʝ ʥʘ ʢʘʬʝʜʨʽ ʊʂ ʩʪʚʦʨʝʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ (ʨʠʩ. 8). ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʧʨʝʜʩʪʘʚʣʷʻ ɯʊ ʙʽʟʥʝʩ ʘʥʘʣʽʪʠʢ ʢʦʤʧʘʥʽʾ Netcracker ʉ.ɺ. 

ɺʘʣʫʡʩʴʢʠʡ.  

 
ȼɔɝ. 8. ȻɜɚɎɑɐɑəəɫ 

ɓɌəɫɞɨ ɓɱ ɝɞɟɐɑəɞɌɘɔ: 

ɖɑɜɟɎɌəəɫ ɚɍɗɌɐəɌəəɫɘ 

ɍɌɓɚɎɚɲ ɝɞɌəɢɱɲ 

ɐɔɝɞɌəɢɱɕəɚ ɓ ɜɚɍɚɣɚɲ 

ɖɚɘɛõɪɞɑɜəɚɲ ɝɞɌəɢɱɲ 

 

 

1.3. ȻɜɚɎɱɐəɱ ɎɔɖɗɌɐɌɣɱ ɖɌɠɑɐɜɔ 
 

ɿ ʦʛʣʷʜʫ ʥʘ ʶʚʽʣʝʡʥʠʡ ʪʝʨʤʽʥ ʜʽʷʣʴʥʦʩʪʽ ʢʘʬʝʜʨʠ ʩʧʦʯʘʪʢʫ ʟʘʛʘʜʘʻʤʦ 

ʚʠʜʘʪʥʠʭ ʚʠʢʣʘʜʘʯʽʚ ï ʚʝʪʝʨʘʥʽʚ ʢʘʬʝʜʨʠ, ʷʢʽ ʩʚʦʻʶ ʧʨʘʮʝʶ ʚʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ ʬʦʨʤʫʚʘʣʠ ʢʨʘʱʽ ʟʘʩʘʜʠ ʪʘ ʪʨʘʜʠʮʽʾ ʚʠʩʦʢʦʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ. 

ʇʨʦʬʝʩʦʨ ʑʝʨʙʠʥʘ ʃʝʦʥʽʜ ʇʝʪʨʦʚʠʯ. ɿ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʢʘʬʝʜʨʠ 

ʫ 1993ï1999 ʨʦʢʘʭ ʙʨʘʚ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ 

ʮʽʣʢʦʤ ʟʘʩʣʫʞʝʥʦ ʦʪʨʠʤʘʚ ʚʯʝʥʝ ʟʚʘʥʥʷ ʧʨʦʬʝʩʦʨʘ ʧʦ ʢʘʬʝʜʨʽ 

ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʇʦʩʪʘʚʠʚ ʨʷʜ ʥʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʩʘʤ ʾʭ 

ʯʠʪʘʚ, ʘ ʧʦʪʽʤ ʧʝʨʝʜʘʚ ʤʦʣʦʜʠʤ ʚʠʢʣʘʜʘʯʘʤ. ʆʜʥʦʯʘʩʥʦ ʧʨʦʚʦʜʠʚ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʅɼɯ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ɿʘʡʤʘʚʩʷ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʡ ʩʧʽʣʴʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟ 

ʥʘʫʢʦʚʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ. ʎʽ ʨʦʙʦʪʠ 

ʩʪʦʩʫʚʘʣʠʩʷ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʽ 



18 

 

ʟʘʢʨʠʪʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ʋ ʭʦʜʽ ʮʠʭ ʨʦʙʽʪ ʫʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʘʩʧʝʢʪʽʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. 

ʇʨʦʬʝʩʦʨ ɺʽʥʥʠʮʴʢʠʡ ɺʣʘʜʠʩʣʘʚ ʇʝʪʨʦʚʠʯ. ɺʠʜʘʪʥʘ 

ʥʘʫʢʦʚʘ ʧʦʩʪʘʪʴ, ʪʘʣʘʥʦʚʠʪʠʡ ʽʥʞʝʥʝʨ, ʭʘʨʠʟʤʘʪʠʯʥʠʡ ʪʘ 

ʥʝʦʨʜʠʥʘʨʥʠʡ ʚʠʢʣʘʜʘʯ ʟ ʛʘʨʥʠʤ ʧʦʯʫʪʪʷʤ ʛʫʤʦʨʫ ʪʘ ʩʫʚʦʨʠʤʠ 

ʽʩʧʠʪʘʤʠ ʟ ʥʝʦʯʽʢʫʚʘʥʠʤʠ ʧʦʙʣʘʞʢʘʤʠ ï ʪʘʢʠʤ ʟʘʧʘʤôʷʪʘʚʩʷ 

ʩʪʫʜʝʥʪʘʤ ʽ ʢʦʣʝʛʘʤ ʧʦ ʢʘʬʝʜʨʽ ɺʣʘʜʠʩʣʘʚ ʇʝʪʨʦʚʠʯ ɺʽʥʥʠʮʴʢʠʡ. 

ʍʦʯʘ ʚ ʜʦʨʦʙʢʫ ɺʣʘʜʠʩʣʘʚʘ ʇʝʪʨʦʚʠʯʘ ʯʠʤʘʣʦ ʧʨʘʮʴ, ʷʢʽ 

ʫʩʧʽʰʥʦ ʚʪʽʣʝʥʽ ʚ ʞʠʪʪʷ, ʡʦʛʦ ʩʧʨʘʚʞʥʽʤ ʟʘʭʦʧʣʝʥʥʷʤ ʙʫʣʦ ʚʠʢʣʘʜʘʥʥʷ. ʅʘ 

ʢʘʬʝʜʨʫ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ɺʽʥʥʠʮʴʢʠʡ ʧʨʠʡʰʦʚ ʟ ʯʘʩʫ ʾʾ ʟʘʩʥʫʚʘʥʥʷ, ʜʝ ʥʘ 

ʧʦʩʘʜʽ ʧʨʦʬʝʩʦʨʘ ʩʫʤʣʽʥʥʦ ʧʝʨʝʜʘʚʘʚ ʩʚʦʾ ʟʥʘʥʥʷ ʤʦʣʦʜʽ ʜʦ ʢʽʥʮʷ ʩʚʦʛʦ ʞʠʪʪʷ.  

ʇʨʦʬʝʩʦʨ ɿʽʥʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʽʡʦʚʠʯ. ʋ 2008ï2010 ʨʨ. ʫʞʝ ʷʢ 

ʚʽʜʦʤʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʧʦʣʽʪʠʢ, ʟʘʩʣʫʞʝʥʠʡ ʞʫʨʥʘʣʽʩʪ ʋʢʨʘʾʥʠ, 

ʘʢʘʜʝʤʽʢ ʊʝʣʝʚʽʟʽʡʥʦʾ ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʽʡʦʚʠʯ 

ɿʽʥʯʝʥʢʦ ʥʘ ʧʦʩʘʜʽ ʧʨʦʬʝʩʦʨʘ ʢʘʬʝʜʨʠ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɯʊʉ ʚʽʚ ʘʢʪʠʚʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʨʦʙʦʪʫ.  

ʋ ʩʪʠʩʣʽ ʩʪʨʦʢʠ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʽʡʦʚʠʯ ʧʽʜʛʦʪʫʚʘʚ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʠʯʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʜʠʩʮʠʧʣʽʥʠ  

"ʅʦʨʤʘʪʠʚʥʘ ʪʘ ʧʨʘʚʦʚʘ ʙʘʟʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ". ɹʘʛʘʪʠʡ ʞʠʪʪʻʚʠʡ 

ʜʦʩʚʽʜ, ʰʠʨʦʢʽ ʟʥʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʝʜʘʛʦʛʽʯʥʦʶ ʤʘʡʩʪʝʨʥʽʩʪʶ ʜʘʣʠ ʡʦʤʫ ʟʤʦʛʫ 

ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʣʴʥʽ ʟʘʥʷʪʪʷ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʥʘ ʥʘʡʚʠʱʦʤʫ ʥʘʫʢʦʚʦʤʫ ʪʘ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ. ʅʘ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʪʷʭ ʩʪʫʜʝʥʪʠ 

ʟʤʘʛʘʣʠʩʷ ʟʘ ʧʨʘʚʦ ʩʽʩʪʠ ʥʘ ʧʝʨʰʽ ʨʷʜʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʠʢʫ ʧʦʚʘʛʫ ʪʘ ʣʶʙʦʚ 

ʜʦ ɺʯʠʪʝʣʷ ʟ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ. ʄʫʜʨʽʩʪʴ, ʪʘʢʪʦʚʥʽʩʪʴ, ʚʠʩʦʢʘ ʧʦʨʷʜʥʽʩʪʴ ʪʘ 

ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ï ʦʩʴ ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʨʠʩ ʭʘʨʘʢʪʝʨʫ, ʧʨʠʪʘʤʘʥʥʠʭ 

ʆʣʝʢʩʘʥʜʨʫ ʆʣʝʢʩʽʡʦʚʠʯʫ. 

ɼʦʮʝʥʪ ɹʨʘʛʽʥ ɸʣʴʙʝʨʪ ʉʪʝʧʘʥʦʚʠʯ. ʃʝʛʝʥʜʦʶ ʟʘ ʩʚʦʾʤʠ ʤʦʨʘʣʴʥʦ-

ʧʨʦʬʝʩʽʦʥʘʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ ʙʫʚ ʜʣʷ  ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʧʫʩʢʥʠʢʽʚ ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚ 1994ï2012 ʨʨ. ɹʨʘʛʽʥ ɸʣʴʙʝʨʪ ʉʪʝʧʘʥʦʚʠʯ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ɸʣʴʙʝʨʪʘ ʉʪʝʧʘʥʦʚʠʯʘ ʧʦʨʷʜ ʟ 

ʚʠʩʦʢʦʶ ʚʠʤʦʛʣʠʚʽʩʪʶ ʜʦ ʩʪʫʜʝʥʪʽʚ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʭʦʜʘʭ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʤʘ ʥʘʚʯʘʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʮʠʧʣʽʥʠ. ɸʣʝ ʟʘʚʜʘʥʥʷ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢ, 

ʱʦ ʧʨʷʤʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʮʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʝ ʙʫʣʦ ʡ ʱʦʙ ʟʜʘʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʽʩʧʠʪ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʜʦʙʨʝ ʟʥʘʪʠ ʧʨʝʜʤʝʪ. ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʡʦʛʦ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʙʫʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʽ ʚʨʘʭʫʚʘʥʥʷ 

ʦʩʦʙʠʩʪʠʭ ʟʜʽʙʥʦʩʪʝʡ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺ ʮʽʣʦʤʫ ʚʽʥ ʧʨʠʱʝʧʣʶʚʘʚ ʩʪʫʜʝʥʪʘʤ 

ʥʘʚʠʯʢʠ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʩʢʨʦʤʝʪʥʠʤ ʛʫʤʦʨʦʤ ʽ 

ʩʪʚʦʨʶʚʘʣʦ ʘʪʤʦʩʬʝʨʫ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ɼʦʮʝʥʪ ʃʝʙʝʜʻʚ ʆʣʝʛ ʄʠʢʦʣʘʡʦʚʠʯ. ʋ ʚʠʪʦʢʽʚ ʢʘʬʝʜʨʠ 

ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘʢʦʞ ʩʪʦʷʚ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʃʝʙʝʜʻʚ ʆʣʝʛ 

ʄʠʢʦʣʘʡʦʚʠʯ. ʈʽʚʝʥʴ ʚʠʢʣʘʜʘʥʥʷ ʆʣʝʛʦʤ ʄʠʢʦʣʘʡʦʚʠʯʝʤ ʮʠʭ 

ʜʠʩʮʠʧʣʽʥ ʙʫʚ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʠʤ ʽ ʦʜʥʦʯʘʩʥʦ ʧʨʦʩʪʠʤ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʧʽʜʛʦʪʦʚʢʠ ʡʰʣʠ ʥʘ ʢʦʥʪʨʦʣʴʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘ ʚ ʜʝʢʘʥʘʪʽ ʟʘʚʞʜʠ ʙʫʣʠ ʚʧʝʚʥʝʥʽ ï ʟʽ 

"ʉʭʝʤʦʪʝʭʥʽʢʦʶ" ʧʨʦʙʣʝʤ ʫ ʩʪʫʜʝʥʪʽʚ ʥʝ ʙʫʜʝ. ɺ ʧʦʩʪʘʚʣʝʥʦʤʫ 

ʥʠʤ ʥʦʚʦʤʫ ʢʫʨʩʽ ʜʣʷ ʤʘʛʽʩʪʨʽʚ "ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ ʫ 

ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ" ʆʣʝʛ ʄʠʢʦʣʘʡʦʚʠʯ ʟʘʩʪʦʩʫʚʘʚ ʝʬʝʢʪʠʚʥʫ ʤʝʪʦʜʠʯʥʫ 

ʥʦʚʘʮʽʶ ï ʪʝʤʫ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʅɼʈ 

ʚʠʜʘʚʘʪʠ ʪʘʢʦʶ, ʱʦʙ ʚʦʥʘ ʟʙʽʛʘʣʘʩʷ ʟ ʪʝʤʦʶ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ. ʁʦʛʦ 

ʟʘʫʚʘʞʝʥʥʷ ʡ ʧʦʙʘʞʘʥʥʷ ʜʘʚʘʣʠ ʟʤʦʛʫ ʤʘʛʽʩʪʨʘʥʪʘʤ ʽ ʾʭ ʢʝʨʽʚʥʠʢʘʤ ʥʘʧʝʨʝʜʦʜʥʽ 

ʟʘʭʠʩʪʫ ʨʦʙʽʪ ʙʽʣʴʰ ʯʽʪʢʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʾʭ ʩʫʪʴ ʽ ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʶʚʘʪʠ 

ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʥʦʩʠʣʠʩʷ ʥʘ ʟʘʭʠʩʪ. 

ɼʦʮʝʥʪ ʐʦʥʽʥ ɺʦʣʦʜʠʤʠʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ. ɯʥʪʝʣʽʛʝʥʪʥʠʤ, ʧʨʦʩʪʠʤ ʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʝʨʫʜʦʚʘʥʠʤ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʟʘʧʘʤôʷʪʘʚʩʷ ʢʦʣʝʢʪʠʚʫ ʪʘ ʩʪʫʜʝʥʪʘʤ ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ɺʦʣʦʜʠʤʠʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ ʐʦʥʽʥ. ʁʦʛʦ 

ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ ʚʠʢʣʘʜʘʯʘ ʪʘ ʥʘʫʢʦʚʮʷ ʟʘʚʞʜʠ ʙʫʚ ʥʘ ʚʠʩʦʪʽ. 

ʇʨʠʢʣʘʜʦʤ ʜʣʷ ʢʦʣʝʛ ʙʫʣʘ ʡʦʛʦ ʧʝʜʘʥʪʠʯʥʽʩʪʴ ʧʨʠ ʩʢʣʘʜʘʥʥʽ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʩʘʤʦʾ ʨʦʙʦʪʠ 

ʚʠʢʣʘʜʘʯʘ ʷʢ ʣʝʢʪʦʨʘ ʪʘ ʦʨʛʘʥʽʟʘʪʦʨʘ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʯʠ 

ʜʠʩʮʠʧʣʽʥʠ  ʁʦʛʦ ʪʘʣʘʥʪ ʷʢ ʫʯʝʥʦʛʦ ʧʦʣʷʛʘʚ ʚ ʫʥʽʢʘʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʪʚʦʨʯʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʶ ʚʩʝʙʽʯʥʫ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʫ ʩʬʝʨʽ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʱʦ ʚʠʥʠʢʘʣʠ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. 

ʇʨʦʬʝʩʦʨ ʃʽʧʘʪʦʚ ɸʥʘʪʦʣʽʡ ʆʣʝʢʩʽʡʦʚʠʯ. ɺʠʭʦʚʘʚ ʧʣʝʷʜʫ 

ʪʘʣʘʥʦʚʠʪʠʭ ʫʯʥʽʚ. ɽʨʫʜʦʚʘʥʠʡ ʧʨʠʥʮʠʧʦʚʠʡ, ʣʶʜʠʥʘ ʚʝʣʠʢʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʜʦʙʨʦʟʠʯʣʠʚʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ  ʟ ʚʠʩʦʢʦʶ 

ʚʠʤʦʛʣʠʚʽʩʪʶ ʜʦ ʩʝʙʝ, ʢʦʣʝʛ ʽ ʩʪʫʜʝʥʪʽʚ, ʫ ʷʢʠʭ ʚʽʥ ʢʦʨʠʩʪʫʚʘʚʩʷ 

ʟʘʩʣʫʞʝʥʦʶ ʧʦʚʘʛʦʶ ʽ ʘʚʪʦʨʠʪʝʪʦʤ. ɸ.ʆ. ʃʽʧʘʪʦʚ ʩʪʘʚ ʜʠʚʦʚʠʞʥʠʤ 

ʧʨʠʢʣʘʜʦʤ ʪʚʦʨʯʦʛʦ ʜʦʚʛʦʣʽʪʪʷ.  

ʇʨʦʬʝʩʦʨ ɹʫʥʽʥ ʉʝʨʛʽʡ ɻʝʦʨʛʽʡʦʚʠʯ. ɼʦʣʫʯʠʚʩʷ ʜʦ 

ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʞʝ ʤʘʶʯʠ ʦʨʠʛʽʥʘʣʴʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ 

ʨʦʟʨʦʙʢʠ ʚ ɯʥʩʪʠʪʫʪʽ ʢʽʙʝʨʥʝʪʠʢʠ, ʦʯʦʣʶʚʘʥʦʤʫ ʘʢʘʜʝʤʽʢʦʤ ɺ.ʄ. 

ɻʣʫʰʢʦʚʠʤ. ʉʝʨʝʜ ʥʠʭ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, 

ʩʠʩʪʝʤʠ ʤʥʦʞʠʥʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ, ʩʫʧʫʪʥʠʢʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ  

ʯʝʤʧʽʦʥʘ ʩʚʽʪʫ ʪʘ ɭʚʨʦʧʠ ʟ ʨʘʜʽʦʩʧʦʨʪʫ. ʆʨʠʛʽʥʘʣʴʥʠʤʠ ʙʫʣʠ 

ʢʥʠʛʠ ʉʝʨʛʽʷ ɻʝʦʨʛʽʡʦʚʠʯʘ ʟ ʧʠʪʘʥʴ ʧʘʢʝʪʥʦʾ ʢʦʤʫʪʘʮʽʾ ʪʘ 

ʨʘʜʽʦʤʝʨʝʞ ʽʟ ʥʘʜʰʠʨʦʢʦʩʤʫʛʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ. ɺʩʝ ʮʝ ʩʧʨʠʷʣʦ ʷʢʽʩʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ, ʟ ʷʢʠʤʠ ʚʽʥ ʫʩʧʽʰʥʦ ʧʨʘʮʶʚʘʚ, ʧʝʨʝʜʘʶʯʠ ʾʤ 

ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ. 
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ʉʴʦʛʦʜʥʽ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʬʝʩʦʨʠ, ʜʦʮʝʥʪʠ ʽ 

ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʨʽʟʥʠʭ ʧʦʢʦʣʽʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʦʣʦʜʽ ʧʝʜʘʛʦʛʠ, ʷʢʽ ʫʩʧʽʰʥʦ 

ʟʜʽʡʩʥʠʣʠ ʩʚʦʻ ʥʘʚʯʘʥʥʷ ʚ ɯʊʉ, ʧʨʦʡʰʣʠ ʰʣʷʭ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʜʦ ʘʩʧʽʨʘʥʪʽʚ, 

ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ, ʜʦʮʝʥʪʽʚ. 

ʉʝʨʝʜ ʥʠʭ ʥʠʟʢʘ ʧʨʦʚʽʜʥʠʭ ʣʝʢʪʦʨʽʚ ʢʘʬʝʜʨʠ, ʷʢʽ ʧʨʦʬʝʩʽʡʥʦ ʚʠʢʣʘʜʘʶʪʴ 

ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʫʢʦʚʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ 

ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ɯʥʪʝʨʥʝʪ-ʨʝʯʝʡ, ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʪʦʱʦ), ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ, ʧʨʦʙʣʝʤ ʛʘʨʤʦʥʽʟʘʮʽʾ ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʧʨʦʚʘʜʠʪʴʩʷ ʥʘ 

ʢʘʬʝʜʨʽ ʊʂ ʧʨʦʬ. ʆ.ɸ. ɹʘʨʘʥʦʚʠʤ, ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʅɼɯ ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʧʨʘʚʘ 

ʅɸʇʨʅ ʋʢʨʘʾʥʠ. 

ʇʨʦʬʝʩʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʉ.ʆ. ʂʨʘʚʯʫʢ ʚʠʢʣʘʜʘʻ ʮʽʣʫ ʥʠʟʢʫ 

ʜʠʩʮʠʧʣʽʥ ï "ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ", "ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʙʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ", "ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ ʩʠʩʪʝʤʠ ʤʽʞʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ", 

çʇʨʦʪʠʜʽʷ ʭʘʢʝʨʩʴʢʠʤ ʘʪʘʢʘʤ ʚ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʷʭè. ʇʨʦʬʝʩʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ ʆ.ɯ. ʃʠʩʝʥʢʦ ʥʘʚʯʘʻ ʩʪʫʜʝʥʪʽʚ ʟ ʜʠʩʮʠʧʣʽʥʠ "ʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ ʪʘ ʨʘʜʽʦʪʝʭʥʽʮʽ", "ʄʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ" ʪʘ ʽʥ. ɺʠʧʫʩʢʥʠʢ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ɼ.ɸ. ʄʽʥʦʯʢʽʥ ʯʠʪʘʻ "ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ", "ʇʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʤʝʨʝʞʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ" ʪʘ ʽʥ. ʇʨʦʚʽʜʥʠʡ ʬʘʭʽʚʝʮʴ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ  ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʉ.ɺ. ʂʘʧʰʪʠʢ ʟʘ ʩʫʤʽʩʥʠʮʪʚʦʤ  ʚʠʢʣʘʜʘʻ ʜʠʩʮʠʧʣʽʥʠ 

"ʈʘʜʽʦʨʝʣʝʡʥʽ ʪʘ ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ". ʇʨʦʚʽʜʥʠʡ  ʬʘʭʽʚʝʮʴ ʢʦʤʧʘʥʽʾ 

"ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ" ɯ.ɯ. ʐʝʚʯʝʥʢʦ ʚʜʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚʽʡ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ 

ʨʦʙʦʪʠ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥʠ "ʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ ʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʷʭ". 

ʇʦʚʥʠʡ ʧʝʨʝʣʽʢ ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨʠ ʽ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʚʦʥʠ ʚʠʢʣʘʜʘʶʪʴ, ʥʘʚʝʜʝʥʽ 

ʥʘ  ʩʘʡʪʽ ʢʘʬʝʜʨʠ https://tk-its.kpi.ua/. 

ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʢʦʤʧʘʥʽʾ Vodafonʝ ʅ.ʈ. ʊʨʽʩʢʘ ʪʘ ɺ.ɹ. ʄʘʥʴʢʽʚʩʴʢʠʡ 

ʧʦʛʣʠʙʣʶʶʪʴ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʧʨʷʤʢʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʪʘ 

ʤʝʨʝʞ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ.  

ʎʽʢʘʚʠʤʠ ʻ ʚʽʜʛʫʢʠ ʩʴʦʛʦʜʥʽʰʥʽʭ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʩʴ ʣʠʰʝ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʚʽʜʛʫʢʽʚ: "ʣʝʢʮʽʾ ʢʨʫʪʝʮʴʢʽ, ʧʦʜʘʯʘ ʤʘʪʝʨʽʘʣʫ 

ʩʫʧʝʨ, ʚʽʜʥʦʰʝʥʥʷ ʘʜʝʢʚʘʪʥʝ", "ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ, ʚʤʽʥʥʷ ʜʦʥʦʩʠʪʠ ʩʢʣʘʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʧʨʦʩʪʠʭ ʧʨʠʢʣʘʜʘʭ", "ʪʝ, ʱʦ ʢʫʨʩ ʯʠʪʘʶʪʴ ʤʦʣʦʜʽ ʧʨʦʛʨʝʩʠʚʥʽ 

ʣʶʜʠ, ʮʝ ʙʝʟʩʫʤʥʽʚʥʠʡ ʧʣʶʩ" ʪʘ ʽʥ. 

ʇʨʦʚʽʜʥʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ ʢʘʬʝʜʨʠ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʦʥʘʜ 50 

ʤʦʥʦʛʨʘʬʽʡ, ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʽ ʧʽʜʨʫʯʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʪʘʢʦʞ 

ʩʧʨʠʷʻ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ (ʜʠʚ. ʧʝʨʝʣʽʢ ʜʘʣʽ). 

 

1.4. ȹɌɟɖɚɎɌ ɐɱɫɗɨəɱɝɞɨ 
 

ʋʧʨʦʜʦʚʞ ʧʦʥʘʜ 40 ʨʦʢʽʚ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʦʙʠʩʪʦʾ ʫʯʘʩʪʽ ʟʘʩʥʦʚʥʠʢʘ ʢʘʬʝʜʨʠ 

ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʘʪʝʩʪʘʮʽʾ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ ʚ ʷʢʦʩʪʽ ʛʦʣʦʚʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 
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ʚʯʝʥʠʭ ʨʘʜ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʤʘʡʞʝ 100 ʚʯʝʥʠʭ, ʧʦʣʦʚʠʥʘ ʟ ʷʢʠʭ ʟʘʭʠʱʝʥʘ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʚʯʝʥʽʡ ʨʘʜʽ ɯʊʉ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʦʢʪʦʨʠ ʥʘʫʢ ʖ.ʄ. ɹʝʟʙʦʨʦʜʦʚ,  

ʆ.ɺ. ɿʘʭʘʨʦʚ, ʉ.ʆ. ʂʨʘʚʯʫʢ, ʆ.ɯ. ʈʦʤʘʥʦʚ, ʃ.ʆ. ʋʨʠʚʩʴʢʠʡ, ʆ.ʆ. ʊʨʫʙʽʥ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʽ ʟʜʦʙʫʪʢʘʤʠ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʻ: 

ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʟʘʻʤʦʜʽʾ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 

ʧʦʣʷʤʠ ʥʘʜʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʬʝʨʠʪʦʚʠʭ ʽ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ  ʨʦʟʤʽʱʝʥʽ 

ʚ ʨʽʟʥʠʭ ʭʚʠʣʝʚʽʜʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʤʘʶʪʴ ʨʝʟʦʥʘʥʩʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʟʥʘʯʝʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. ɺ ʧʽʜʩʫʤʢʫ ï ʜʝʩʷʪʢʠ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣ, ʷʢʽ ʚ 

ʪʝʨʤʽʥʘʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʚôʷʟʢʫ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽ ʻ 

ʙʘʟʠʩʦʤ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʣʘʩʫ ʪʚʝʨʜʦʪʽʣʴʥʠʭ ʢʦʣʠʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ; 

ï ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʽʥʽʘʪʶʨʥʠʭ 

ʪʚʨʜʦʪʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʧʦʨʷʜ ʟ ʨʝʟʦʥʘʥʩʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʦʞ 

ʘʢʪʠʚʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʧʨʠʣʘʜʠ. ɺ ʧʽʜʩʫʤʢʫ ʩʪʚʦʨʝʥʽ ʤʽʢʨʦʭʚʠʣʴʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʨʘʜʽʦʨʦʟʚʽʜʢʠ ʪʘ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 

ʩʚʽʪʽ ʜʽʶʪʴ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʢʦʥʚʝʨʪʦʨʽʚ ʧʘʨʘʙʦʣʽʯʥʠʭ ʘʥʪʝʥ ʧʨʠʡʦʤʫ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʜʽʝʣʝʢʪʨʠʯʥʽ ʨʝʟʦʥʘʪʦʨʠ; 

ï ʩʠʩʪʝʤʥʽ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʭʚʠʣʴʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʝʨʘʛʝʨʮʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ, ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʘʮʽʷ ʫʯʘʩʪʽ ʥʘʫʢʦʚʮʽʚ ʰʢʦʣʠ ʫ ʚʠʢʦʥʘʥʥʽ ʥʠʟʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʝʢʪʽʚ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʽʥʰʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʽʘʮʽʡʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʥʘʥʦʩʫʧʫʪʥʠʢʽʚ, ʩʠʩʪʝʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʦʱʦ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʽʩʪʦʨʽʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʷʢ ʥʝʦʙʭʽʜʥʦʾ ʩʢʣʘʜʦʚʦʾ ʬʦʨʤʫʚʘʥʥʷ 

ʩʚʽʪʦʛʣʷʜʫ ʬʘʭʽʚʮʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʋ ʧʽʜʩʫʤʢʫ ï ʚʠʚʯʝʥʦ ʜʽʷʣʴʥʽʩʪʴ 

ʧʦʥʘʜ 30 ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ ï ʧʝʨʰʦʧʨʦʭʽʜʮʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ, ʞʠʪʪʻʚʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʰʣʷʭ ʷʢʠʭ ʧʦʚôʷʟʘʥʠʡ ʟ ʋʢʨʘʾʥʦʶ, ʱʦ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʮʽʣʽʩʥʦʾ ʽʩʪʦʨʠʯʥʦʾ ʢʘʨʪʠʥʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʂʣʶʯʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘ ʦʢʨʝʤʠʤʠ ʥʘʫʢʦʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʨʦʚʽʜʥʠʭ 

ʫʯʝʥʠʭ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʩʴʦʛʦʜʥʽ ʻ ʪʘʢʽ: 

ʅʦʚʽ ʙʝʟʧʨʦʚʦʜʦʚʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʉ.ʆ. ʂʨʘʚʯʫʢ):  

- ʨʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʘʜʠ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʩʠʩʪʝʤ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ 

ʜʦʩʪʫʧʫ (ʉʐʈ) ʟ ʧʽʜʪʨʠʤʢʦʶ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʫ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʚʩʝʧʨʦʥʠʢʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʧʨʦʛʨʘʤʥʦ-ʚʠʟʥʘʯʫʚʘʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʷʢʽ ʧʦʢʣʠʢʘʥʽ 

ʩʪʚʦʨʠʪʠ ʪʝʭʥʽʯʥʫ ʙʘʟʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʩʠʩʪʝʤ 4 ʽ 5-ʛʦ ʧʦʢʦʣʽʥʴ; 
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- ʟʘʩʥʦʚʘʥʦ ʚʽʪʯʠʟʥʷʥʫ ʪʝʦʨʽʶ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʤʽʣʽʤʝʪʨʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ, ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʤʝʨʝʞ, ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ ʫ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤʘʭ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, 

ʮʠʬʨʦʚʠʭ ʨʘʜʽʦʨʝʣʝʡʥʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʬʽʢ ʟʘʛʦʨʠʟʦʥʪʥʦʛʦ 

ʟʚôʷʟʢʫ, ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʭ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʚʠʩʦʪʥʠʭ 

ʩʘʤʦʦʨʛʘʥʽʟʦʚʫʶʯʠʭ ʘʝʨʦʧʣʘʪʬʦʨʤ (ʙʝʟʧʽʣʦʪʥʠʭ ʘʧʘʨʘʪʽʚ ʪʘ ʜʨʦʥʽʚ); 

- ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʉʐʈ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʧʨʦʮʝʜʫʨʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʩʠʩʪʝʤʥʠʭ 

ʨʽʰʝʥʥʷʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ 

ʟʤʽʥʥʦʛʦ ʫ ʯʘʩʽ ʨʘʜʽʦʢʘʥʘʣʫ ʽʟ ʟʘʚʤʠʨʘʥʥʷʤʠ ʪʘ ʤʝʪʦʜʽʚ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

(ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʝ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ, ʢʦʦʧʝʨʘʪʠʚʥʘ 

ʨʝʪʨʘʥʩʣʷʮʽʷ, ʢʦʛʥʽʪʠʚʥʝ ʨʘʜʽʦ ʪʘ ʽʥ.). 

ʄʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʘʤʠ SDN (ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʆ.ɯ. ʈʦʤʘʥʦʚ). ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ SDN 

(Software ï Defined ï Networking), ʟʦʢʨʝʤʘ: 

- ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʙʫʜʦʚʠ SDN; 

- ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʝʨʝʞʽ; 

- ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ; 

- ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚ ʤʝʨʝʞʘʭ SDN; 

- ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʨʝʩʫʨʩʽʚ ʫ ʤʝʨʝʞʘʭ SDN; 

- ʬʽʟʠʯʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʤʦʜʝʣʽ ʤʝʨʝʞ SDN. 

ɹʝʟʧʨʦʚʦʜʦʚʽ ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʽʟ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʻʶ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʜ.ʪ.ʥ., ʧʨʦʬ. ʆ.ɯ. 

ʃʠʩʝʥʢʦ). ʈʦʟʚʠʥʫʪʦ ʤʝʪʦʜ ʝʥʝʨʛʦʦʱʘʜʥʦʾ ʘʛʨʝʛʘʮʽʾ ʜʘʥʠʭ ʫ 

ʙʝʟʧʨʦʚʦʜʦʚʽʡ ʩʝʥʩʦʨʥʽʡ ʤʝʨʝʞʽ ʟ ʤʦʙʽʣʴʥʠʤʠ ʩʝʥʩʦʨʘʤʠ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʘʝʨʦʧʣʘʪʬʦʨʤʘʤʠ ʟʘʚʜʷʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʚʠʢʣʶʯʝʥʥʶ ʜʫʙʣʶʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʥʘ 5ï20 % 

ʧʦʜʦʚʞʠʪʠ ʯʘʩ ʘʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʦʶ 

ʩʝʥʩʦʨʥʦʶ ʤʝʨʝʞʝʶ ʟ ʤʦʙʽʣʴʥʠʤʠ ʩʝʥʩʦʨʘʤʠ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ 

ʘʝʨʦʧʣʘʪʬʦʨʤʘʤʠ, ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʩʣʘʙʢʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʨʝʞʽ ʚ ʥʝʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʜʠʥʘʤʽʯʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʤʝʨʝʞʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʊʝʨʘʛʝʨʮʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷ (ʢ.ʪ.ʥ., ʧʨʦʬ. 

ʊ.ʄ. ʅʘʨʠʪʥʠʢ). ʉʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ ʧʦʙʫʜʦʚʘ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʤʝʨʝʞ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʯʝʪʚʝʨʪʦʛʦ (4G) ʪʘ 

ʧ'ʷʪʦʛʦ (5G) ʧʦʢʦʣʽʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʬʽʢʩʦʚʘʥʦʛʦ ʨʘʜʽʦʟʚ'ʷʟʢʫ ʪʝʨʘʛʝʨʮʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʪʘ ʧʝʨʝʭʽʜ ʥʘ 

ʤʘʣʽ ʩʪʽʣʴʥʠʢʠ (ʤʽʢʨʦ-, ʧʽʢʦ- ̔  ʬʝʤʪʦʩʪʽʣʴʥʠʢʠ), ʷʢʽ ̫ ʚʣʷʶʪʴ ʩʦʙʦʶ 

ʙʘʟʦʚʽ ʩʪʘʥʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ ʨʘʜʽʫʩʦʤ ʜʽʾ (ʙʣʠʟʴʢʦ 10ï100 ʤ). 

ʄʘʶʯʠ ʥʝʚʝʣʠʢʫ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜʘʯʽ, ʮʽ ʤʘʣʽ ʩʪʽʣʴʥʠʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʜʽʷʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʯʘʩʪʦʪ ʜʣʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʪʨʘʯʘʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ. ʉʠʩʪʝʤʠ ʤʘʣʠʭ 
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ʩʪʽʣʴʥʠʢʽʚ, ʷʢʽ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʘʙʦ HetNets, ʟ ʯʘʩʦʤ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʧ'ʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʆʟʥʘʯʝʥʘ 

ʧʨʦʙʣʝʤʘ ʜʘʣʘ ʽʤʧʫʣʴʩ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ 

ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʣʽʮʝʥʟʦʚʘʥʽ 

ʪʝʨʘʛʝʨʮʦʚʽ ʯʘʩʪʦʪʥʽ ʜʽʘʧʘʟʦʥʠ (>100 ɻɻʮ). 

ʄʽʢʨʦʭʚʠʣʴʦʚʽ ʬʽʣʴʪʨʠ ʜʣʷ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

(ʜ.ʪ.ʥ., ʩ.ʥ.ʩ. ʆ.ɺ. ɿʘʭʘʨʦʚ). ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ:  

- ʚʽʜʢʨʠʪʪʷ ʝʬʝʢʪʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʦʣʦʩʢʦʚʠʭ 

ʨʝʟʦʥʘʪʦʨʽʚ ʫ ʛʨʝʙʽʥʯʘʩʪʠʭ (l/4) ʽ ʨʝʰʽʪʯʘʩʪʠʭ (l/2) 

ʩʪʨʫʢʪʫʨʘʭ, ʱʦ ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʥʦʚʠʡ ʥʘʧʨʷʤ ʧʦʙʫʜʦʚʠ ʅɺʏ-

ʬʽʣʴʪʨʽʚ; 

- ʚʠʚʯʝʥʦ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʬʦʨʤʠ ʧʦʣʦʩʢʦʚʠʭ ʨʝʟʦʥʘʪʦʨʽʚ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʥʘ ʦʩʥʦʚʥʽʡ ʪʘ ʚʠʱʠʭ 

ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪʘʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʝʘʣʽʟʫʚʘʪʠ ʥʦʚʠʡ ʤʝʪʦʜ ʧʨʠʜʫʰʝʥʥʷ 

ʧʘʨʘʟʠʪʥʠʭ ʩʤʫʛ ʧʨʦʧʫʩʢʘʥʥʷ; 

- ʚʩʪʘʥʦʚʣʝʥʦ ʫʥʽʢʘʣʴʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʨʝʟʦʥʘʪʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ 
ʩʪʚʦʨʝʥʽ ʬʽʣʴʪʨʠ ʟʽ ʟʥʘʢʘʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʚ'ʷʟʢʫ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ, ʪʘ ʜʚʦʤʘ 

ʧʦʣʶʩʘʤʠ ʟʘʛʘʩʘʥʥʷ;  

- ʜʦʩʣʽʜʞʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʣʶʩʽʚ ʟʘʛʘʩʘʥʥʷ ʽ 
ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʦʙʫʜʦʚʫ ʧʦʣʦʩʢʦʚʠʭ ʬʽʣʴʪʨʽʚ ʟ ʝʣʽʧʪʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

- ʚʠʷʚʣʝʥʦ ʝʬʝʢʪ ʧʝʨʝʭʦʜʫ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ ʥʫʣʴ ʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ 

ʥʦʚʠʡ ʢʣʘʩ ʥʝʤʽʥʽʤʘʣʴʥʦʬʘʟʦʚʠʭ ʬʽʣʴʪʨʽʚ ʟ ʜʚʦʨʽʚʥʝʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ 

ʨʝʟʦʥʘʪʦʨʽʚ.  

ʋʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜ.ʪ.ʥ., ʧʨʦʬ. ʉ.ɻ. ɹʫʥʽʥʘ ʥʘ ʢʘʬʝʜʨʽ ʽ ʚ 

ʅɼɯ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʨʦʟʚʠʥʫʪʦ ʥʘʧʨʷʤ 

ɯʤʧʫʣʴʩʥʽ ʥʘʜʰʠʨʦʢʦʩʤʫʛʦʚʽ ʩʠʛʥʘʣʠ (I-UWB) ʜʣʷ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʛʘʨʤʦʥʽʯʥʠʤʠ ʩʠʛʥʘʣʘʤʠ I-UWB 

ʤʘʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ: 

- ʙʽʣʴʰʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ; 

- ʟʥʘʯʥʦ ʤʝʥʰʘ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʪʝʨʤʽʥʘʣʽʚ; 

- ʫʥʽʢʘʣʴʥʦ ʚʠʩʦʢʘ ʧʨʦʥʠʢʥʘ ʟʜʘʪʥʽʩʪʴ; 

- ʩʠʛʥʘʣʠ ʚʘʞʢʦ ʚʠʷʚʣʷʪʠ, ʱʦ ʫʙʝʟʧʝʯʫʻ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʝʨʤʽʥʘʣʽʚ (ʩʘʥʪʠʤʝʪʨʠ 

ʧʨʠ ʚʽʜʩʪʘʥʷʭ ʫ ʢʽʣʦʤʝʪʨʠ); 

- ʧʨʠʡʦʤʦʧʝʨʝʜʘʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʚ ʤʽʥʽʘʪʶʨʥʠʭ ʨʦʟʤʽʨʘʭ. 

ɿ 2006 ʨ. ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚ ɯʊʉ ʟʘʧʦʯʘʪʢʦʚʘʥʦ 

ʧʨʦʚʝʜʝʥʥʷ ʱʦʨʽʯʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ "ʇʨʦʙʣʝʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ", ʧʨʠʩʚʷʯʝʥʠʭ ɼʥʶ ʥʘʫʢʠ ʚ ʋʢʨʘʾʥʽ ʽ ɺʩʝʩʚʽʪʥʴʦʤʫ ʜʥʶ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʅʘʫʢʦʚʮʽ ʢʘʬʝʜʨʠ ʟ 1993 ʨʦʢʫ ʘʢʪʠʚʥʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʱʦʨʽʯʥʽʡ ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ "ʅɺʏ ʪʝʭʥʽʢʘ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ" ï ʂʨʠʄʽʂʦ, ʧʨʘʮʽ ʷʢʦʾ 
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ʟ 2004 ʨ. ʽʥʜʝʢʩʫʚʘʣʠʩʴ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus, ʱʦ ʩʧʨʠʷʣʦ 

ʮʠʪʫʚʘʥʥʶ ʥʘʰʠʭ ʧʫʙʣʽʢʘʮʽʡ ʽʥʰʠʤʠ ʚʯʝʥʠʤʠ. 

ʅʦʚʘ ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ "ʋʢʨʄʽʂʦ" ʟ 2016 ʨʦʢʫ 

ʟʘʧʦʚʥʠʣʘ ʥʽʰʫ ʥʘ ʤʘʪʝʨʠʢʦʚʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ, ʷʢʫ ʜʦ ʘʥʝʢʩʽʾ ʂʨʠʤʫ 25 ʨʦʢʽʚ 

ʟʘʡʤʘʣʘ ʢʦʥʬʝʨʝʥʮʽʷ "ʂʨʠʄʽʂʦ", ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨʦʤ ʷʢʦʾ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʙʫʚ ʅɼɯ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʇʨʦʝʢʪ "ʋʢʨʄʽʂʦ" ʟʜʽʡʩʥʝʥʦ ʩʧʽʣʴʥʦ ʟ ɺʽʜʜʽʣʝʥʥʷʤ 

ʽʥʬʦʨʤʘʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜ ʝʛʽʜʦʶ IEEE (ɯnstitute of Electrical and Electronics 

Engineers). "ʋʢʨʄʽʂʦ" ʦʪʨʠʤʘʣʘ ʩʪʘʪʫʩ ʙʘʟʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʅʘʫʢʦʚʦʾ ʨʘʜʠ ʄʆʅ 

ʋʢʨʘʾʥʠ, ʥʘ ʷʢʽʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʤ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʋʢʨʘʾʥʠ. 

1.5. ȿɣɌɝɞɨ ɟɣɑəɔɡ ɖɌɠɑɐɜɔ ɟ ɝɔɝɞɑɘəɔɡ ɛɜɌɖɞɔɣəɔɡ 

ɜɚɓɜɚɍɖɌɡ 
 

ɼʝʨʞʘʚʥʦʶ ʧʨʝʤʽʻʶ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʚ 2004 ʨ. ʚʽʜʟʥʘʯʝʥʦ 

ʯʦʪʠʨʴʦʭ ʯʣʝʥʽʚ ʢʘʬʝʜʨʠ (ʉ.ɻ. ɹʫʥʽʥ, ʄ.ʖ. ɯʣʴʯʝʥʢʦ, ʉ.ʆ. ʂʨʘʚʯʫʢ, 

ɺ.ʆ. ʉʠʟʨʘʥʦʚ) ʟʘ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʰʠʭ ʚ ʋʢʨʘʾʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʭʚʠʣʴʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʨʠʩ. 9). 

 

 

 

 

 

 

 

 

 

 

ȼɔɝ. 9. 
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ɿʘ ʫʯʘʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨʠ ʄ.ʄ. ʂʘʡʜʝʥʢʘ ʪʘ ʖ.ɺ. ɯʚʣʻʚʘ ʚʠʢʦʥʘʥʦ 

ʚʽʜʟʥʘʯʝʥʫ ʚ 2014 ʨ. ɼʝʨʞʘʚʥʦʶ ʧʨʝʤʽʻʶ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʨʦʙʦʪʫ 

"ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʟʘʩʘʜʠ ʧʦʙʫʜʦʚʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ". 

ʋ ʚʽʜʛʫʢʫ ʥʘ ʮʶ ʨʦʙʦʪʫ ɻʝʥʝʨʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʝʣʝʢʪʨʦʟʚôʷʟʢʫ ʜʦʢʪʦʨ ʍʘʤʘʜʫʥ ʊʫʨʝ 

ʟʦʢʨʝʤʘ ʟʘʟʥʘʯʠʚ: "éʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʸʥʥʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʧʦʣʫʯʠʚʰʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʧʨʠʟʥʘʥʠʝ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʚʘʞʥʫʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʨʦʙʣʝʤʫ ʫʢʨʝʧʣʝʥʠʷ ʜʦʚʝʨʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʩʯʠʪʘʶ, 

ʯʪʦ ʧʦ ʩʚʦʝʤʫ ʫʨʦʚʥʶ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ 

ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʠʩʫʞʜʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ 

ʋʢʨʘʠʥʳ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 2014 ʛʦʜʘ". 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʦʣʦʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ɼʂʈ "ʉʠʪʫʘʮʽʷ-1" ʄ.ʖ. ɯʣʴʯʝʥʢʘ 

ʬʘʭʽʚʮʷʤʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʽ ʥʘʢʘʟʦʤ ʤʽʥʽʩʪʨʘ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜ 

05.04.2011 ʨ. ˉ 185 ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʥʘ ʦʟʙʨʦʻʥʥʷ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʢʦʤʧʣʝʢʩʠ ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʚʫʟʣʽʚ ʪʘ ʪʝʨʤʽʥʘʣʽʚ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʟʚôʷʟʢʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʩʷʢʜʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ɿʙʨʦʡʥʠʭ ʉʠʣ 

ʋʢʨʘʾʥʠ "ɼʥʽʧʨʦ" (ʨʠʩ. 10). 

ȼɔɝ. 10. 

 

ʇʦʨʪʘʪʠʚʥʘ ʪʨʦʧʦʩʬʝʨʥʘ ʨʘʜʽʦʨʝʣʝʡʥʘ ʩʪʘʥʮʽʷ ʜʽʘʧʘʟʦʥʫ 4,4é5,0 ɻɻʮ. 

(ʉ.ʆ. ʂʨʘʚʯʫʢ, ʄ.ʄ. ʂʘʡʜʝʥʢʦ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʥʦ-

ʚʠʟʥʘʯʫʚʘʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤʠ ʥʘ ʢʨʠʩʪʘʣʽ, ʚʙʫʜʦʚʘʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘ ʙʘʟʽ Linux ʜʘʣʦ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʪʘʥʮʽʡ ʟʘʚʜʷʢʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʦʥʦʚʣʝʥʥʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʝʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʚʠʢʦʥʘʥʠʡ ʫ ʤʦʥʦʙʣʦʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʥʟʠʩʪʦʨʥʠʭ 

ʧʽʜʩʠʣʶʚʘʯʽʚ ʧʦʪʫʞʥʦʩʪʽ. ʈʦʟʨʦʙʢʘ ʻ ʟʘʪʨʝʙʫʚʘʥʦʶ ʥʘ ʨʠʥʢʫ ʩʠʩʪʝʤ 

ʟʘʛʦʨʠʟʦʥʪʥʦʛʦ ʟʚôʷʟʢʫ. 

ʊʝʨʤ̔ʥʘʣ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʩʢʣʘʜʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ (ʄ.ʖ. ɯʣʴʯʝʥʢʦ, ɯ.ɺ. ʊʨʫʙʘʨʦʚ, 

ʉ.ɺ. ʂʘʧʰʪʠʢ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʶʜʞʝʪʫ ʨʘʜʽʦʣʽʥʽʡ ñɿʝʤʣï̫ʩʫʧʫʪʥʠʢò ʽ ñʩʫʧʫʪʥʠʢïɿʝʤʣʷò 

Ȱɚɖɞɚɜ ɁɌɘɌɐɟə 

Ⱦɟɜɑ ð ȯɑəɑɜɌɗɨəɔɕ 

ɝɑɖɜɑɞɌɜ ȸȽȱ 
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ʩʠʩʪʝʤʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʜʣʷ ʚʠʧʘʜʢʫ ʨʦʟʤʽʱʝʥʥʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ VSAT-

ʪʝʨʤʽʥʘʣʘ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʛʨʘʥʠʮʽ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʙʨʘʥʦʛʦ 

ʛʝʦʩʪʘʮʽʦʥʘʨʥʦʛʦ ʩʫʧʫʪʥʠʢʘ, ʥʘʩʘʤʧʝʨʝʜ ʜʣʷ ʪʦʯʦʢ ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʤʽʱʝʥʠʭ ʧʦʙʣʠʟʫ ʧʦʣʶʩʽʚ ʟʝʤʥʦʾ ʢʫʣʽ. ʉʬʦʨʤʦʚʘʥʦ ʪʝʭʥʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ VSAT-ʪʝʨʤʽʥʘʣʘ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ 

(ʚʠʤʦʛʠ ʜʦ ʘʥʪʝʥʥʦ-ʬʽʜʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʦʧʦʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʦʧʨʦʤʽʥʶʚʘʯʘ ʘʥʪʝʥʠ, ʢʘʙʝʣʴʥʦʾ ʣʽʥʽʾ, ʪʝʨʤʽʥʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ).  

ɿʛʽʜʥʦ ʟ ʜʝʨʞʘʚʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʩʪʚʦʨʝʥʦ ʩʫʯʘʩʥʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʫ ʩʠʩʪʝʤʫ ʟʚ'ʷʟʢʫ ʘʥʪʘʨʢʪʠʯʥʦʾ ʩʪʘʥʮʽʾ ʋʢʨʘʾʥʠ ñɸʢʘʜʝʤʽʢ 

ɺʝʨʥʘʜʩʴʢʠʡò ʚ ɸʥʪʘʨʢʪʠʜʽ (ʨʠʩ. 11). 

 
ȼɔɝ. 11. 

 

 
ȼɔɝ. 12. 

 

ɸʩʧʽʨʘʥʪʦʤ ʢʘʬʝʜʨʠ ʊʂ ʅʘʟʘʨʦʤ ɹʝʥʜʘʩʶʢʦʤ ʟʛʽʜʥʦ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʂʦʩʤʽʯʥʦʾ 

ʧʨʦʛʨʘʤʠ ʂʇɯ ʩʪʚʦʨʝʥʦ ʎʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ ʥʘʥʦʩʫʧʫʪʥʠʢʦʤ ï UT4UZB, ʱʦ ʻ 
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ʨʦʟʚʠʪʢʦʤ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʧʨʦʝʢʪʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ʥʘʥʦʩʫʧʫʪʥʠʢʽʚ 

(ʨʠʩ. 12). 

ʋ 2012 ʨ. ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ "ʅʘʫʢʦʚʠʡ ʩʫʧʨʦʚʽʜ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʤʽʞʥʘʨʦʜʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʩʠʩʪʝʤʠ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʩʫʧʫʪʥʠʢʘ ʥʘ ʛʝʦʩʪʘʮʽʦʥʘʨʥʽʡ ʦʨʙʽʪʽ", ʚʠʢʦʥʘʥʦʾ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ɼʇ ñʋʢʨʢʦʩʤʦʩò 

(ʄ.ʆ. ʂʦʣʦʤʠʮʝʚ, ʉ.ɺ. ʂʘʧʰʪʠʢ), ʦʪʨʠʤʘʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ: 

- ʧʨʠʩʢʦʨʠʣʠ ʦʪʨʠʤʘʥʥʷ ʯʘʩʪʦʪʥʦ-ʦʨʙʽʪʘʣʴʥʦʛʦ ʨʝʩʫʨʩʫ ʜʣʷ ʩʫʧʫʪʥʠʢʘ 

"ʃʠʙʽʜʴ"; 

- ʜʘʣʠ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʠʤ ʨʽʰʝʥʥʷʤ ʱʦʜʦ ʙʦʨʪʦʚʦʛʦ ʨʝʪʨʘʥʩʣʷʪʦʨʘ; 

- ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʤʝʨʝʞ; 

- ʦʧʪʠʤʽʟʫʚʘʣʠ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʃɹʍ ʢʦʞʥʦʛʦ ʪʨʘʥʩʧʦʥʜʝʨʘ. 

ɿʜʽʡʩʥʝʥʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ ʪʘ ʝʢʩʧʝʨʪʠʟʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ "ʃʀɹɯɼʔ" (ʨʠʩ. 13). 

ɿʘ ʧʨʦʛʨʘʤʦʶ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ "ɻʦʨʠʟʦʥʪ-2020" ʚʠʢʦʥʘʥʦ ʧʨʦʝʢʪ 

"Ukraine" "ʇʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ EGNOS" (ɯ.ɺ. ʊʨʫʙʘʨʦʚ, ɻ.ʃ. ɸʚʜʻʻʥʢʦ). 

ʋ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʚʘʞʣʠʚʠʤʠ ʻ ʧʨʠʩʪʨʽʡ ʧʨʠʡʤʘʯʽʚ "Ovinto SAT M2M" 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ. çʅʦʫ-ʭʘʫè ʂʇɯ ʜʘʣʦ 

ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʨʠʡʤʘʯʽʚ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʤʦʜʫʣʷ, ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʩʝʘʥʩʫ ʟʚôʷʟʢʫ ʽʟ 

ʩʫʧʫʪʥʠʢʦʤ, ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʥʪʘʞ. 

ȼɔɝ. 13. 

1.6. ȻɌɜɞəɑɜɔ ɖɌɠɑɐɜɔ ɞɌ ȹȰȣ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕ 
 

ɺʽʜʦʤʩʪʚʘ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ï ʟʘʤʦʚʥʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ, ɼʂ 

"ʋʢʨʦʙʦʨʦʥʧʨʦʤ", ɼʝʨʞʘʚʥʝ ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʥʪʘʨʢʪʠʯʥʠʡ ʮʝʥʪʨ, ɺʽʜʢʨʠʪʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ "ʄʝʨʠʜʽʘʥ" ʽʤ. ʉ.ʇ. 

ʂʦʨʦʣʴʦʚʘ ʪʘ ʽʥ. 
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ʋʩʪʘʥʦʚʘʤʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʟ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʫ ʥʘʫʢʦʚʽʡ ʩʬʝʨʽ 

ʻ: 

- ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ (ʥʘʧʨʷʤʠ ʚʟʘʻʤʦʜʽʾ: ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ, ʚʽʜʟʥʘʯʝʥʦʾ ɼʝʨʞʘʚʥʦʶ ʧʨʝʤʽʻʶ ʋʢʨʘʾʥʠ 2004 ʨ., ʯʣʝʥʩʪʚʦ ʚ ʨʝʜʢʦʣʝʛʽʷʭ 

ʞʫʨʥʘʣʽʚ "ʂʽʙʝʨʥʝʪʠʢʘ ʽ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ" ʽ "Information and Telecommunication 

Sciences", ʩʧʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ ñʋʢʨʄʽʂʦò ʪʘ ʽʥ.); 

- ɯʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ (ʩʧʽʣʴʥʽ ʪʚʦʨʯʽ ʢʦʣʝʢʪʠʚʠ ʟ 

ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʪʝʤ); 

- ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʩʧʽʣʴʥʽ 

ʪʚʦʨʯʽ ʢʦʣʝʢʪʠʚʠ ʟ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʪʝʤ); 

- ɯʥʩʪʠʪʫʪ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʩʧʽʣʴʥʽ ʪʚʦʨʯʽ ʢʦʣʝʢʪʠʚʠ ʟ ʚʠʢʦʥʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʽʥ.). 

ʂʘʬʝʜʨʘ ʊʂ ʚʟʘʻʤʦʜʽʻ ʟ ʥʠʟʢʦʶ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ:  

 

             
 

ʂʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʚʟʘʻʤʦʜʽʾ ʻ ʪʘʢʽ. 

ʊʆɺ "ɸʩʪʝʣʽʪ" (lifecell). ʋ 2015 ʨ. ʛʦʣʦʚʥʠʡ ʚʠʢʦʥʘʚʯʠʡ ʜʠʨʝʢʪʦʨ ʊʆɺ 

"ɸʩʪʝʣʽʪ" ɽʨʜʘʣ ʗʡʣʘ ʟʘʧʨʦʧʦʥʫʚʘʚ ʜʦʧʦʤʦʛʫ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʨʝʥʜʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʩʚʦʻʾ ʢʦʤʧʘʥʽʾ ʟ ʩʫʯʘʩʥʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ɺʽʜʢʨʠʪʪʷ ʙʨʝʥʜʦʚʦʾ ʪʝʣʝʢʦʤ-ʣʘʙʦʨʘʪʦʨʽʾ, ʩʪʚʦʨʝʥʦʾ ʟʘ ʧʽʜʪʨʠʤʢʠ ʢʦʤʧʘʥʽʾ 

"ɽricsson ʋʢʨʘʾʥʘ", ʚʽʜʙʫʣʦʩʷ ʫ 2016 ʨ. ɺ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ʩʪʦʩʫʚʘʣʘʩʷ ʢʦʤʧʣʝʢʪʘʮʽʾ ʥʦʚʽʪʥʽʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ. 

ʅʘ ʟʘʤʦʚʣʝʥʥʷ ʢʦʤʧʘʥʽʡ ʄʊʉ ʜʦ 25 ʨʽʯʯʷ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʋʢʨʘʾʥʽ 

ʚʠʢʦʥʘʥʦ ʧʨʦʝʢʪ "ʂʘʨʪʘ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ". 

ɿʘʚʜʘʥʥʷʤ ʧʨʦʝʢʪʫ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʦ, ʷʩʢʨʘʚʦ, ʧʨʝʟʝʥʪʘʙʝʣʴʥʦ ʽ ʟʤʽʩʪʦʚʥʦ. 
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12 ʞʦʚʪʥʷ 2017 ʨ. ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ ʫʢʣʘʚ ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ 

ʩʧʽʚʧʨʘʮʶ ʟ ʢʦʤʧʘʥʽʻʶ "ɯʦʊ ʋʢʨʘʾʥʘ" (ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ). ʃʘʙʦʨʘʪʦʨʽʷ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʩʪʘʣʘ ʧʝʨʰʦʶ ʟ ʥʠʟʢʠ ʣʘʙʦʨʘʪʦʨʽʡ, ʱʦ ʾʭ ʢʦʤʧʘʥʽʷ ʧʣʘʥʫʻ 

ʩʪʚʦʨʠʪʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

1.7. ȮɱɐɓəɌɣɑəəɫ ɖɚɗɑɖɞɔɎɟ ɖɌɠɑɐɜɔ 
 

13 ʚʠʢʣʘʜʘʯʘʤ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʥʘʫʢʦʚʮʷʤ ʅɼɯ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʧʨʠʩʫʜʞʝʥʦ ɼʝʨʞʘʚʥʽ ʧʨʝʤʽʾ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʉʈʉʈ, ʋʈʉʈ ʪʘ ʋʢʨʘʾʥʠ.  

 

 

ʇʦʯʝʩʥʦʛʦ ʟʚʘʥʥʷ "ɿʘʩʣʫʞʝʥʠʡ ʜʽʷʯ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ  ʫʜʦʩʪʦʻʥʦ ʄ.ʖ. 

ɯʣʴʯʝʥʢʘ, ʧʨʦʬʝʩʦʨʘ ʆ.ɯ. ʃʠʩʝʥʢʘ, ʧʨʝʤʽʻʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ʉ.ʆ. ʃʝʙʝʜʻʚʘ 

ʥʘʛʦʨʦʜʞʝʥʦ ʄ.ʖ ɯʣʴʯʝʥʢʘ ʽ ʉ.ɻ. ɹʫʥʽʥʘ. ʧʨʝʤʽʻʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ɺ.ʄ. 

ɻʣʫʰʢʦʚʘ ʥʘʛʦʨʦʜʞʝʥʽ ʄ.ʖ. ɯʣʴʯʝʥʢʦ, ʉ.ʆ. ʂʨʘʚʯʫʢ. 

ɿʚʘʥʥʷ "ʇʦʯʝʩʥʠʡ ʟʚôʷʟʢʽʚʝʮʴ ʋʢʨʘʾʥʠ" ʦʪʨʠʤʘʣʠ ʄ.ʖ. ɯʣʴʯʝʥʢʦ ʪʘ ʉ.ʆ. 

ʢʨʘʚʯʫʢ. ʉʧʝʮʽʘʣʴʥʠʤʠ ʚʽʜʟʥʘʢʘʤʠ ʽ ɻʨʘʤʦʪʘʤʠ ɼʝʨʞʩʧʝʮʟʚôʷʟʢʫ ʥʘʛʦʨʦʜʞʝʥʽ 

ʄ.ʖ. ɯʣʴʯʝʥʢʦ, ʉ.ʆ. ʂʨʘʚʯʫʢ, ɸ.ʆ. ʃʽʧʘʪʦʚ, ɻ.ʊ. ʃʝʚʯʝʥʢʦ. ʇʦʯʝʩʥʠʤʠ 

ɻʨʘʤʦʪʘʤʠ ʉʦʣʦʤôʷʥʩʴʢʦʾ ʈɼɸ ʚʽʜʟʥʘʯʝʥʽ ʄ.ʆ. ʂʦʣʦʤʠʮʝʚ, ʆ.ɸ. ɺʫʣʴʧʝ, ɭ.ɸ. 

ʗʢʦʨʥʦʚ. ʇʦʯʝʩʥʽ ʟʚʘʥʥʷ "ɿʘʩʣʫʞʝʥʠʡ ʧʨʦʬʝʩʦʨ ʅʊʋʋ "ʂʇɯ" ʦʪʨʠʤʘʣʠ ʄ.ʖ. 

ɯʣʴʯʝʥʢʦ, ɸ.ʆ. ʃʽʧʘʪʦʚ,  ʘ "ɿʘʩʣʫʞʝʥʠʡ ʥʘʫʢʦʚʝʮʴ ʅʊʋʋ "ʂʇɯ" ï ʉ.ɻ. ɹʫʥʽʥ ʽ 

ʊ.ʄ. ʅʘʨʠʪʥʠʢ, ʷʢʠʡ ʩʪʘʚ ʪʘʢʦʞ "ɿʘʩʣʫʞʝʥʠʤ ʚʠʥʘʭʽʜʥʠʢʦʤ ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ". ʇʦʯʝʩʥʠʤʠ ʛʨʘʤʦʪʘʤʠ ɺʯʝʥʦʾ ʨʘʜʠ ʅʊʋʋ "ʂʇɯ" ʪʘ ɯʊʉ ʚʽʜʟʥʘʯʝʥʽ 

ɸ.ʉ. ɹʨʘʛʽʥ, ʆ.ʄ, ʃʝʙʝʜʻʚ, ɺ.ʉ. ʉʣʶʩʘʨ, ɻ.ʃ. ɸʚʜʻʻʥʢʦ, ʆ.ɯ. ʃʠʩʝʥʢʦ, ʊ.ʆ. 

ʇʨʠʱʝʧʘ, ɺ.ʄ. ʇʝʪʨʦʚʘ, ʆ.ɺ. ʄʘʟʫʨʝʥʢʦ, ʄ.ʄ, ʂʘʡʜʝʥʢʦ, ʖ.ɺ. ɯʚʣʻʚ ʪʘ ʽʥ. 

ʇʦʜʷʢʘ ʟʘ ʧʣʽʜʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʥʘʛʦʜʠ  ʶʚʽʣʝʶ ʦʪʨʠʤʘʣʠ ʧʦʥʘʜ 30 ʯʣʝʥʽʚ ʢʘʬʝʜʨʠ. 

ɿʘ ʧʨʠʢʣʘʜʦʤ ʚʠʢʣʘʜʘʯʽʚ ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʱʦʨʽʯʥʦ ʦʪʨʠʤʫʶʪʴ ʚʽʜʟʥʘʢʠ ʫ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʢʦʥʢʫʨʩʘʭ ʽ ʟʤʘʛʘʥʥʷʭ. ʊʘʢ ʟʘ ʧʽʜʩʫʤʢʘʤʠ  ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ 

ʦʣʽʤʧʽʘʜ ʟʘ ʥʘʧʨʷʤʘʤʠ "ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ" ʽ "ʈʘʜʽʦʪʝʭʥʽʢʘ" ʚʽʜʟʥʘʯʝʥʦ 7 

ʩʪʫʜʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʆʣʝʛ ʂʫʣʠʢ (ʛʨ. ʊɿ-11) ʜʚʘ ʨʦʢʠ ʧʦʩʧʽʣʴ ʟʘʡʤʘʚ ʧʝʨʰʽ 

ʤʽʩʮʷ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʢʫʨʩʽʚ ʩʪʫʜʝʥʪʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ 

ʚʽʜʟʥʘʯʝʥʦ 9 ʩʪʫʜʝʥʪʽʚ ʢʘʬʝʜʨʠ. ɺ 2015 ʨ. ʩʝʨʪʠʬʽʢʘʪ ʧʝʨʝʤʦʞʮʷ ʢʦʥʢʫʨʩʫ 
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ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ ʫ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ "UKRAINE" ʟʘ 

ʧʨʦʛʨʘʤʦʶ "ɻʦʨʠʟʦʥʪ 2020" ʧʝʨʝʤʦʛʫ ʟʜʦʙʫʚ ʥʘʰ ʩʪʫʜʝʥʪ ɹʦʛʜʘʥ ɼʦʚʛʘʥʴ. ɺʽʥ 

ʦʪʨʠʤʘʚ ʪʘʢʦʞ ʧʨʠʟ IPad Air  Gold ʽ ʧʨʘʚʦ ʥʘ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʚ 

ʅʽʜʝʨʣʘʥʜʘʭ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʢʦʥʢʫʨʩʽʚ ʧʨʦʝʢʪʽʚ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʄʊʉ 

"ʇʨʦʬʝʩʽʦʥʘʣʠ ʤʘʡʙʫʪʥʴʦʛʦ" ʚʽʜʟʥʘʯʝʥʦ 8 ʩʪʫʜʝʥʪʽʚ ʢʘʬʝʜʨʠ. 

ɺʠʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʠ ʆʣʝʢʩʘʥʜʨ ʐʝʣʢʦʚʥʠʢʦʚ ʪʘ ɼʤʠʪʨʦ ɹʦʥʜʘʨ ʟʘʢʽʥʯʠʣʠ 

ʘʩʧʽʨʘʥʪʫʨʫ ʃʦʥʜʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʦʪʨʠʤʘʣʠ ʜʠʧʣʦʤʠ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ 

ʟ ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʟʚôʷʟʢʫ. ɺʯʝʥʽ ʩʪʫʧʝʥʽ ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ ʦʪʨʠʤʘʣʠ 6 ʚʠʧʫʩʢʥʠʢʽʚ 

ʢʘʬʝʜʨ. 

ʋ ʩʚʦʻʤʫ ʚʽʪʘʥʥʽ ʢʦʣʝʢʪʠʚʫ ʢʘʬʝʜʨʠ ʟ ʥʘʛʦʜʠ 25-ʨʽʯʯʷ ʨʝʢʪʦʨ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ  ʄ.ɿ. 

ɿʛʫʨʦʚʩʴʢʠʡ ʟʘʟʥʘʯʠʚ:  

"ɿʘ ʨʦʢʠ ʧʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ɯʊʉ 

ʚʠʡʰʣʠ ʥʘ ʣʽʜʝʨʩʴʢʽ ʧʦʟʠʮʽʾ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʟʦʢʨʝʤʘ, ʟʘ 

ʨʝʡʪʠʥʛʘʤʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʫʢʦʚʦʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʜʝʢʩʦʤ ʪʚʦʨʯʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ, 

ʘʢʪʠʚʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʪʘ ʧʨʦʜʦʚʞʫʻ ʩʚʽʡ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʥʘ ʟʘʩʘʜʘʭ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʟʘʢʣʘʜʫ.  

ʑʠʨʦ ʚʽʪʘʶ ʚʩʽʭ ʚʠʢʣʘʜʘʯʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʟ ʶʚʽʣʝʻʤ. ʅʘʪʭʥʝʥʥʷ 

ɺʘʤ, ʱʘʩʪʷ ʪʘ ʧʦʜʘʣʴʰʠʭ ʫʩʧʽʭʽʚ ʫ ɺʘʰʽʡ ʙʣʘʛʦʨʦʜʥʽʡ ʩʧʨʘʚʽ!". 

ɿ ʥʘʛʦʜʠ 25-ʨʽʯʯʷ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʦʪʨʠʤʘʥʽ ʚʽʪʘʥʥʷ ʚʽʜ ɼʝʨʞʘʚʥʦʾ 

ʩʣʫʞʙʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ (ʆ.ʄ. ʏʘʫʟʦʚ), 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʮʝʥʪʨʫ ʨʘʜʽʦʯʘʩʪʦʪ (ɺ.ɯ. ʂʦʨʩʫʥ), ɺʽʡʩʴʢʦʚʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ (ɭ.ʆ. ʉʪʝʧʘʥʝʥʢʦ), ɯʥʩʪʠʪʫʪʫ 

ʩʧʝʮʟʚôʷʟʢʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ (ʆ.ɺ. ʇʫʯʢʦʚ). ʖʚʽʣʝʡʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ 

ʟʽ ʩʣʦʚʘʤʠ ʚʜʷʯʥʦʩʪʽ ʪʘ ʟ ʧʦʙʘʞʘʥʥʷʤʠ ʧʦʜʘʣʴʰʠʭ ʫʩʧʽʭʽʚ ʚʠʩʪʫʧʠʣʠ ʥʘʰʽ 

ʢʦʣʝʛʠ ʧʨʦʬʝʩʦʨʠ ʆ.ɸ. ɹʘʨʘʥʦʚ, ɸ.ɺ. ɼʦʨʦʚʩʴʢʠʭ, ʃ.ʆ. ʋʨʠʚʩʴʢʠʡ, ʘ ʪʘʢʦʞ 

ʚʠʧʫʩʢʥʠʢ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʢʝʨʽʚʥʠʢ ʜʝʧʘʨʪʘʤʝʥʪʫ ʩʪʨʘʪʝʛʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʥʘʧʨʷʤʽʚ ʙʽʟʥʝʩʫ ʢʦʤʧʘʥʽʾ lifecell ɸʥʜʨʽʡ ʃʝʙʝʜʻʚ, ʟʘʩʪʫʧʥʠʢ 

ʜʠʨʝʢʪʦʨʘ ʂʠʾʚʩʴʢʦʾ ʤʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ɭʚʛʝʥ ʂʫʣʽʰ, ʧʨʝʜʩʪʘʚʥʠʢ ʇɸʊ 

"ʋʢʨʪʝʣʝʢʦʤ" ɺʽʢʪʦʨ ʂʘʪʦʢ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʦʤʧʘʥʽʾ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʠ" 

ʄʘʨʠʥʘ ʊʽʨʪʫ ʪʘ ɻʘʥʥʘ ʇʽʨʦʛʦʚʘ, ʚʠʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʠ ʗʨʦʩʣʘʚ ɹʦʮʤʘʥ, 

ʆʣʝʢʩʘʥʜʨ ʂʨʘʰʪʘʥ ʪʘ ɺʦʣʦʜʠʤʠʨ ʄʘʥʴʢʽʚʩʴʢʠʡ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʨʛʘʥʽʚ 

ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ,  ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽʟ ɺôʻʪʥʘʤʫ ɼʦʥʛ ʊʭʽ ʊʭʦ, ʷʢʘ ʚ ʩʚʦʻʤʫ ʚʠʩʪʫʧʽ, 

ʟʦʢʨʝʤʘ ʩʢʘʟʘʣʘ: "ɺ ʋʢʨʘʾʥʽ ʷ ʚʞʝ ʙʣʠʟʴʢʦ ʧôʷʪʠ ʨʦʢʽʚ ï ʷ ʚʯʫʩʷ 

ʥʘ ʧôʷʪʦʤʫ ʢʫʨʩʽ ʥʘ ʮʽʡ ʢʘʬʝʜʨʽ, ʽ ʤʦʻ ʥʘʚʯʘʥʥʷ ʩʢʦʨʦ ʟʘ-

ʚʝʨʰʫʻʪʴʩʷ. ʗ ʜʷʢʫʶ ʫʩʽʤ ʚʠʢʣʘʜʘʯʘʤ, ʷʢʽ ʟʘʚʞʜʠ ʧʽʜʪʨʠʤʫʚʘʣʠ 

ʽ ʜʦʧʦʤʘʛʘʣʠ. ɯ ʙʘʞʘʶ ʜʨʫʟʷʤ ʚʜʘʣʦʾ ʢʘʨôʻʨʠ. ɿʘ ʮʝʡ ʯʘʩ ʫ ʥʘʩ 

ʙʫʣʦ ʙʘʛʘʪʦ ʫʩʧʽʰʥʠʭ ʟʚʝʨʰʝʥʴ, ʪʦʞ ʷ ʙʘʞʘʶ, ʱʦʙ ʚ ɯʊʉ ʙʫʣʦ 

ʱʝ ʙʽʣʴʰʝ ʫʩʧʽʰʥʠʭ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ, ʱʦʙ ɯʥʩʪʠʪʫʪ ʜʘʣʽ 

ʨʦʟʚʠʚʘʚʩʷ ʽ ʧʨʦʮʚʽʪʘʚ. ɺʽʪʘʶ ɺʘʩ ʽ ʜʷʢʫʶ ɺʘʤ!" 
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1.8. ȻɱɝɗɫɘɚɎɌ 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʯʚʝʨʪʴʚʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʫʩʧʽʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʷʛʥʝʥʴ ʽ ʟʚʠʪʷʛ  ˇʨʫʥʪʫʚʘʪʠʤʝʪʴʩʷ ʥʘ 

ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥʘʭ ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘʰʠʭ ʬʘʭʽʚʮʽʚ ʟʛʽʜʥʦ ʟ 

ʧʦʪʨʝʙʘʤʠ ɯʊ-ʽʥʜʫʩʪʨʽʾ ʋʢʨʘʾʥʠ. ʉʘʤʝ ʩʠʥʝʨʛʽʷ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʻ ʩʫʢʫʧʥʽʩʪʴ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʽ 

ʩʪʚʦʨʝʥʥʷ  ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʷʢʽʩʥʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ  

ʽʥʬʦʨʤʘʮʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚ ʣʦʢʘʣʴʥʦʤʫ  ʪʘ ʛʣʦʙʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʘʭ. 

ʆʨʽʻʥʪʘʮʽʷ ʩʫʯʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ  ʧʦʣʽʪʠʢʠ ʥʘ  ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʋʢʨʘʾʥʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʫʢʫʧʥʽʩʪʴ  ʷʢʠʭ ʬʦʨʤʫʻ ʥʦʚʫ ʛʘʣʫʟʴ ɯʊ- ʪʘ ʪʝʣʝʢʦʤʫ. ʅʝʡʤʦʚʽʨʥʦ 

ʰʠʨʦʢʠʡ ʧʝʨʝʣʽʢ ʤʘʡʙʫʪʥʽʭ ʨʝʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʮʽʻʾ ʛʘʣʫʟʽ, ʨʦʟʤʘʾʪʪʷ ʧʦʩʣʫʛ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚʠʟʥʘʯʘʪʠʤʝ ʤʘʩʰʪʘʙʠ ʧʦʪʨʝʙʠ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʥʘʰʦʶ 

ʢʘʬʝʜʨʦʶ. 

ʄʠ ʤʘʻʤʦ ʡʪʠ ʥʘ ʟʙʣʠʞʝʥʥʷ ʟ ʢʦʤʧʘʥʽʷʤʠ ɯʊ-ʽʥʜʫʩʪʨʽʾ ʋʢʨʘʾʥʠ, ʷʢʽ ʙʘʯʘʪʴ 

ʩʚʦʶ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʨʦʟʰʠʨʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʝʨʝʜ ʥʠʭ ʩʚʦʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʤʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʷʚʠʤʦ ʪʘʢʽ 

ʢʦʤʧʘʥʽʾ ʷʢ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ", "ɻʣʦʙʘʣ ʃʦʜʞʽʢ", "ɯʥʪʝʨʥʝʪ-ʨʝʯʝʡ ʋʢʨʘʾʥʘ", 

"ʅʝʪʢʨʝʢʝʨ" ʪʘ ʽʥ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ "ɻʣʦʙʘʣ ʃʦʜʞʽʢ" ʧʨʦʧʦʥʫʻ ʩʫʯʘʩʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ ʧʨʦʝʢʪ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʟ 

ʚʠʤʦʛʘʤʠ ɯʊ-ʽʥʜʫʩʪʨʽʾ, ʧʽʜʪʨʠʤʢʠ ʪʘʣʘʥʦʚʠʪʠʭ ʩʪʫʜʝʥʪʽʚ ʽ ʘʢʪʠʚʥʠʭ ʚʠʢʣʘʜʘʯʽʚ 

ʪʦʙʪʦ ʟʜʽʡʩʥʝʥʥʷ ʨʝʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʚʠʱʫ ʪʝʭʥʽʯʥʫ ʦʩʚʽʪʫ ʋʢʨʘʾʥʠ.  

ɿʤʽʩʪ ʩʧʽʚʧʨʘʮʽ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ: ʩʧʽʣʴʥʽ ʧʨʦʝʢʪʠ, ʩʧʽʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ 

ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ, ʫʯʘʩʪʴ ʬʘʭʽʚʮʽʚ ʢʦʤʧʘʥʽʾ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʟʘʭʦʜʘʭ, ʢʦʥʬʝʨʝʥʮʽʷʭ, ʭʘʢʘʪʦʥʘʭ, ʦʣʽʤʧʽʘʜʘʭ ʪʦʱʦ. ɺʘʞʣʠʚʦʶ 

ʤʦʞʝ ʙʫʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʧʽʜʪʨʠʤʢʘ ʢʘʬʝʜʨ. ɺ ʨʘʤʢʘʭ ʩʧʽʣʴʥʠʭ ʧʨʦʝʢʪʽʚ 

ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ  ʦʙʦʧʽʣʴʥʠʡ ʦʙʤʽʥ ʟʥʘʥʥʷʤʠ, ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʚʘʪʠʤʫʪʴ 

ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʚʠʢʦʥʘʥʥʷʤ ʧʨʦʝʢʪʽʚ, ʚʠʢʣʘʜʘʯʽ ʟʜʦʙʫʜʫʪʴ ʜʦʩʚʽʜ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʥʠʤʠ ʢʦʤʘʥʜʘʤʠ. 

ʄʘʩʰʪʘʙʠ ʽ ʟʤʽʩʪ ʥʘʰʦʾ ʩʧʽʚʧʨʘʮʽ ʟ ʢʦʤʧʘʥʽʻʶ "ɯʥʬʦʧʫʣʴʩ ʋʢʨʘʾʥʘ" ʤʘʶʪʴ 

ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʽ ʥʘʧʦʚʥʝʥʥʷ ʥʦʚʠʤʠ ʟʥʘʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡ. 

ɺʘʞʣʠʚʠʤ ʜʣʷ ʥʘʩ ʻ ʧʦʰʠʨʝʥʥʷ ʟʜʦʙʫʪʦʛʦ ʚ ʂʇɯ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʜʦʩʚʽʜʫ ʟʘ ʤʦʜʝʣʣʶ ʜʫʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʢʦʣʠ ʨʦʙʦʪʘ ʽ ʥʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ, ʘ ʟʘ ʷʢʽʩʪʴ ʦʩʚʽʪʠ ʩʪʫʜʝʥʪʘ ʜʙʘʻ ʥʝ ʣʠʰʝ ʫʥʽʚʝʨʩʠʪʝʪ, ʘ ʡ 

ʧʽʜʧʨʠʻʤʩʪʚʦ-ʨʦʙʦʪʦʜʘʚʝʮʴ. ʇʨʠ ʮʴʦʤʫ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʧʝʨʰʫ ʨʦʙʦʪʫ, ʘ 

ʫʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʢʘʜʨʽʚ, ʟʥʘʥʥʷ ʷʢʠʭ 

ʛʘʨʘʥʪʦʚʘʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʨʦʙʦʪʦʜʘʚʮʽʚ. ʆʩʪʘʥʥʻ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʩʪʫʜʝʥʪʠ ʥʘ ʬʽʥʽʰʥʦʤʫ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʧʨʘʮʶʶʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʨʦʙʦʪʦʜʘʚʮʷ, ʷʢʝ ʟʘ ʷʢʽʩʥʫ ʧʨʘʮʶ ʥʘʜʘʻ 

ʛʽʜʥʫ ʦʧʣʘʪʫ. 
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17 ʄʦʥʦʛʨʘʬʽʷ ʀʣʴʯʝʥʢʦ ʄ.ɽ., ʊʨʫʙʠʥ ɸ.ɸ. ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʨʝʟʦʥʘʪʦʨʦʚ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2004. - 266ʩ. 

18 ʇʽʜʨʫʯʥʠʢ ɺʽʥʥʠʮʴʢʠʡ ɺ.ʇ. ʊʝʨʤʽʥʘʣʴʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. ï ʂ.: ɯɺʎ "ɺʠʜʘʚʥʠʮʪʚʦ 

"ʇʦʣʽʪʝʭʥʽʢʘ", 2004. ï 465 ʩ. 

19 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ɹʨʘʛʽʥ ɸ.ʉ., ʇʝʪʨʦʚʘ ɺ.ʄ., ʐʤʘʪʢʦ ɺ.ʉ. ʆʩʥʦʚʠ ʧʦʰʪʦʚʦʛʦ ʟʚôʷʟʢʫ 

ʪʘ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʾ: ʅʘʚʯ. ʇʦʩʽʙʥʠʢ. / ʟʘ ʨʝʜ. ʧʨʦʬ.. ɯʣʴʯʝʥʢʘ ʄ.ʖ. ï 

ʂ.: ɯɺʎ "ɺʠʜʘʚʥʠʮʪʚʦ "ʇʦʣʽʪʝʭʥʽʢʘ", 2004. ï 440ʩ. 

20 ʇʜ̔ʨʫʯʥʠʢ ʃʝʙʝʜʻʚ ʆ.ʄ., ʃʘʜʠʢ ʆ.ɯ. ʎʠʬʨʦʚʘ ʪʝʭʥʽʢʘ. ï ʂ.: ɯɺʎ "ɺʠʜʘʚʥʠʮʪʚʦ 

"ʇʦʣʽʪʝʭʥʽʢʘ", 2004. ï 320ʩ. 

  2005 

21 ʇʽʜʨʫʯʥʠʢ ʂʨʘʚʯʫʢ ʉ.ʆ., ʐʦʥʽʥ ɺ.ʆ. ʆʩʥʦʚʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. 

(ʂʦʤʧʦʥʝʥʪʠ, ʩʠʩʪʝʤʠ, ʤʝʨʝʞʽ). ï ʂʠʾʚ: ʇʦʣʽʪʝʭʥʽʢʘ: ʂʘʨʘʚʝʣʘ,  

2005. ï 344 ʩ. 

22 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ɹʘʨʘʥʦʚ ʆ.ɸ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʧʨʘʚʦ ʋʢʨʘʾʥʠ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ, 

ʧʝʨʩʧʝʢʪʠʚʠ / ʆ.ɸ. ɹʘʨʘʥʦʚ. ï ʂ. : ɺʠʜʘʚʥʠʯʠʡ ʜʽʤ "ʉʦʬʪʇʨʝʩ", 

2005. ï 316 ʩ. 

23 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ʅʘʨʠʪʥʠʢ ʊ.ʄ., ɹʘʙʘʢ ɺ.ʇ., ʂʘʟʽʤʽʨʝʥʢʦ ɺ.ʗ., ʂʫʮ ʖ.ɺ. ʆʙʨʦʙʢʘ 

ʩʠʛʥʘʣʽʚ ʫ ʨʘʜʽʦʢʘʥʘʣʘʭ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ: ʂʥʠʞʢʦʚʝ ʚʠʜʘʚʥʠʮʪʚʦ ʅɸʋ, 2005. ï 476 

ʩ. 

  2006 

24 ʇʜ̔ʨʫʯʥʠʢ ʂʨʘʚʯʫʢ ʉ.ʆ., ʐʦʥʽʥ ɺ.ʆ. ʆʩʥʦʚʠ ʢʦʤʧ`ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. 

ʂʦʤʧʦʥʝʥʪʠ, ʩʠʩʪʝʤʠ, ʤʝʨʝʞʽ. (ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ). ï ʂ.: 

ʂʘʨʘʚʝʣʘ, 2006. ï 344 ʩ. 

  2007 

25 ʇʽʜʨʫʯʥʠʢ ʂʨʘʚʯʫʢ ʉ.ʆ., ʐʦʥʠʥ ɺ.ʆ. ʆʩʥʦʚʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʝ  

JAVA. ï ʂ.: ʅʦʨʠʪʘ ʧʣʶʩ, 2007. ï 280 ʩ.  

  2008 

26 ʄʦʥʦʛʨʘʬʽʷ ɯʣʴʯʝʥʢʦ ʄ.ʖ., ʂʨʘʚʯʫʢ  ʉ.ʆ. ʉʫʯʘʩʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ï 

ʂ.: ʅɺʇ çɺʠʜʘʚʥʠʮʪʚʦ çʅʘʫʢʦʚʘ ʜʫʤʢʘè ʅɸʅ ʋʢʨʘʾʥʠè, 2008. ï 328 

ʩ.,ʽʣ. 

27 ʄʦʥʦʛʨʘʬʽʷ ʀʣʴʯʝʥʢʦ ʄ.ɽ., ʂʨʘʚʯʫʢ ʉ.ɸ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʚʳʩʦʪʥʳʭ ʘʵʨʦʧʣʘʪʬʦʨʤ. ï ʂ.: ʅʇʇ "ʀʟʜʘʪʝʣʴʩʪʚʦ "ʅʘʫʢʦʚʘ 

ʜʫʤʢʘ" ʅɸʅ ʋʢʨʘʠʥʳ", 2008. ï 580 ʩ.  

28 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ʅʘʨʳʪʥʠʢ ʊ.ʅ., ɺʦʣʢʦʚ ɺ.ɺ., ʋʪʢʠʥ ʖ.ɺ. ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʠ 

ʪʨʦʧʦʩʬʝʨʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʂ.: ʆʩʥʦʚʘ, 

2008. ï 696 ʩ. 

  2009 
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29 ʄʦʥʦʛʨʘʬʽʷ ɯʣʴʯʝʥʢʦ ʄ.ʖ., ʂʨʘʚʯʫʢ ʉ.ʆ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʨʘʜʽʦʜʦʩʪʫʧʫ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2009. ï 312 ʩ. 

30 ʄʦʥʦʛʨʘʬʽʷ ʆ.ɯ. ʃʠʩʝʥʢʦ, ʉ.ʄ. ʏʫʤʘʯʝʥʢʦ, ɯ.ʉ. ʈʦʤʘʥʯʝʥʢʦ. ʄʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʧʦʣʽʛʦʥʽʚ. ï ʂ.: ʄʆ 

ʋʢʨʘʾʥʠ. ʎʅɼɯ ɿʉ ʋʢʨʘʾʥʠ, 2009. ISBN 978-966-655-498-0 

31 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ɹʨʘʛʽʥ ɸ.ʉ., ʅʘʨʠʪʥʠʢ ʊ.ʄ. ʆʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ. ɿʘ ʨʝʜʘʢʮʽʻʶ ʅʘʨʠʪʥʠʢʘ ʊ.ʄ. // ʂ.: 

ɺʠʜʘʚʥʠʮʪʚʦ Ăʆʩʥʦʚʘò, 2009. ï 679 ʩ. 

  2010 

32 ʄʦʥʦʛʨʘʬʽʷ ʉʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʋʢʨʘʾʥʽ. (ɺʽʜʜʽʣʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ). ʤʦʥʦʛʨʘʬʽʷ / ʉ. ɻ. ɹʫʥʽʥ [ʪʘ ʽʥ.;] ʂ.:, 

ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2010. ï 1008 ʩ. ISBN 978-966-00-0972-0 

33 ʇʽʜʨʫʯʥʠʢ ɯʣʴʯʝʥʢʦ ʄ.ʖ. (ʟʘ ʟʘʛ. ʨʝʜ.), ʆ.ɺ. ʂʦʨʥʽʡʢʦ, ʆ.ɺ. ʂʫʚʰʠʥʦʚ, ʆ.ʇ. 

ʃʝʞʥʶʢ, ʉ.ʇ. ʃʽʚʝʥʮʝʚ, ʃ.ʄ. ʉʘʢʦʚʠʯ, ʃ.ʆ. ʋʨʠʚʩʴʢʠʡ. ʆʩʥʦʚʠ 

ʪʝʦʨʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ï  ʂʠʾʚ: ɯʉɿɿɯ ʅʊʋʋ "ʂʇɯ", 2010. ï 786 ʩ.  

34 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

Mʦʛʠʣʴʯʝʥʢʦ ʄ.ʆ. ʆʩʥʦʚʠ ʩʠʥʪʝʟʫ ʝʣʝʢʪʨʠʯʥʠʭ ʬʽʣʴʪʨʽʚ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʟ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ. ï ʂʠʾʚ, 2010. 

35 ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ 

ɹʠʨʶʢʦʚ ʅ.ʃ., ʄʘʢʩʠʤʦʚ ɺ.ɺ., ʊʨʠʩʢʘ ʅ.ʈ. ʎʠʬʨʦʚʽ ʩʠʩʪʝʤʠ 

ʧʝʨʝʜʘʚʘʥʥʷ ʚ ʝʣʝʢʪʨʦʟʚôʷʟʢʫ. ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʝ ʪʘ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʋʯʝʙ. ʧʦʩʦʙʠʝ /. ï ʂ. : ʅʊʋʋ çʂʇɯè, 2010. ï 

122 ʩ. 

36 ʇʽʜʨʫʯʥʠʢ ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ /ʇʽʜʨʫʯʥʠʢ / ɿʘ ʟʘʛ. ʨʝʜ. ʧʨʦʬ. 

ɯʣʴʯʝʥʢʘ ʄ.ʖ. ï ʂ.:  2010. ï ɯʉʉɿɯ ʅʊʋʋ çʂʇɯè. ï 786 c., ʽʣ. 

  2011 

37 ʅʘʫʢʦʚʝ ʚʠʜʘʥʥʷ ɺʠʙʨʘʥʝ / ʄ. ʖ. ɯʣʴʯʝʥʢʦ ; ʅɸʅ ʋʢʨʘʾʥʠ, ʅʊʋʋ "ʂʇɯ". ʂʠʾʚ : 

ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2011. ï 728 ʩ. 

38 ʇʽʜʨʫʯʥʠʢ ʆʩʥʦʚʠ ʜʠʩʢʨʝʪʥʦʾ ʩʭʝʤʦʪʝʭʥʽʢʠ: ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʛʘʣʫʟʟʶ "ʈʘʜʽʦʪʝʭʥʽʢʘ, 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʽ ʘʧʘʨʘʪʠ ʪʘ ʟʚôʷʟʦʢ" / ʆ.ɯ. ʃʘʜʠʢ, ʆ.ʄ. ʃʝʙʝʜʻʚ; ʟʘ 

ʨʝʜ. ʄ.ʖ. ɯʣʴʯʝʥʢʘ; ʄʽʥ-ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ 

ʋʢʨʘʾʥʠ, ʅʊʋʋ "ʂʇɯ. ï ʂ.: ʅʊʋʋ "ʂʇɯ", 2011. ï 240 ʩ. 

  2012 

39 ʄʦʥʦʛʨʘʬʽʷ ɹʫʥʠʥ ʉ.ɻ., ɺʦʡʪʝʨ ɸ.ʇ., ʀʣʴʯʝʥʢʦ ʄ.ɽ., ʈʦʤʘʥʶʢ ɺ.ɸ. 

ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʨʘʜʠʦʩʝʪʠ ʩʦ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʤʠ 

ʠʤʧʫʣʴʩʥʳʤʠ ʨʘʜʠʦʩʠʛʥʘʣʘʤʠ. ï ʂ.: ʅʘʫʢʦʚʘ ɼʫʤʢʘ, 2012. ï 600 ʩ. 

40 ʄʦʥʦʛʨʘʬʽʷ ɹʘʨʘʥʦʚ ɸ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʧʨʦʙʣʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ / ɸ.ɸ. ɹʘʨʘʥʦʚ. ï ʂ.: ʊʆɺ çɺʠʜʘʚʥʠʯʠʡ 

ʜʽʤ ɼʤʠʪʨʘ ɹʫʨʘʛʦè, 2012. ï 352 ʩ. 

  2013 

41 ʄʦʥʦʛʨʘʬʽʷ ɹʘʨʘʥʦʚ ɸ.ɸ. ʀʥʪʝʨʥʝʪ: ʦʙʲʝʢʪ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʠ ʧʨʝʜʤʝʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ï ʂ.: ʈʝʜ. ʞʫʨʥ. çʇʨʘʚʦ ʋʢʨʘʾʥʠè; ʍ.: ʇʨʘʚʦ, 2013. ï 

144 ʩ. (ʅʘʫʯ. ʩʙ. çɸʢʘʜʝʤʽʯʥʽ ʧʨʘʚʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷè. ʇʨʠʣ.. ʢ ʶʨʠʜ. 

ʞʫʨʥ. çʇʨʘʚʦ ʋʢʨʘʾʥʠè:  ʚʳʧ. 30) 

  2014 

42 ʄʦʥʦʛʨʘʬʽʷ ɯʚʣʻʚ ʖ.ɺ., ʂʘʡʜʝʥʢʦ ʄ.ʄ., ʂʘʧʪʫʨ ɺ.ɸ., ɺʘʩʽʣʽʫ ɭ.ɺ., ɻʨʘʥʘʪʫʨʦʚ 

ɺ.ʄ., ɻʫʣʷʻʚ ʂ.ɼ., ɼʝʡʥʝʢʘ ɯ.ɺ., ʃʦʞʢʦʚʩʴʢʠʡ ɸ.ɻ., ʊʽʭʦʥʦʚ ɺ.ɯ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʟʘʩʘʜʠ ʧʦʙʫʜʦʚʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʩʫʯʘʩʥʠʭ ʪʘ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ. ʂʠʾʚ: 

ʂʘʬʝʜʨʘ. 2014. ï 288 ʩ. ISBN 978-966-2705-86-7 
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43 ʄʦʥʦʛʨʘʬʽʷ ɹʘʨʘʥʦʚ ʆ.ɸ. ʇʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʬʝʨʠ: ʪʝʦʨʽʷ, 

ʤʝʪʦʜʦʣʦʛʽʷ ʽ ʧʨʘʢʪʠʢʘ: ʤʦʥʦʛʨʘʬʽʷ ï ʂʠʾʚ: ɽʜʝʣʴʚʝʡʩ, 2014. ï 434 ʩ. 

  2015 

44 ʄʦʥʦʛʨʘʬʽʷ ʂʨʘʚʯʫʢ ʉ.ʆ., ʅʘʨʠʪʥʠʢ ʊ.ʄ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʪʝʨʘʛʝʨʮʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ. ɾʠʪʦʤʠʨ: ʌʆʇ çɭʚʝʥʦʢ ʆ.ʆ.è, 2015. ï 208 
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ȼȺȳȰȣȷ 1 

ɀȺȼȸȿȮȬȹȹɋ ȽȴȽȾȱȸȹȺȤ ȽȾȼȿȶȾȿȼȴ 

ȻȣȰȯȺȾȺȮȶȴ ȶȬȰȼȣȮ 

ȾȱȷȱȶȺȸȿȹȣȶȬɂȣȵȹȺȯȺ ȻȼȺɀȣȷɊ 
 

ȶɜɌɎɣɟɖ Ƚ.Ⱥ., ȶɜɌɎɣɟɖ ȣ.ȸ., ɋɎɱɝɫ Ȯ.Ƚ. 
 

FORMATION OF  SYSTEM STRUCTURE FOR 

PERSONNEL TRAINING OF 

TELECOMMUNICATION PROFILE  
 

Kravchuk S.O. , Kravchuk ȣ.ȸ., Yavisya V.S.  
 
The directions, methods and structures of 

personnel training for the telecommunication 

profile are constantly evolving in accordance 

with the needs of society and the growing 

amount of information flow in society. 

Telecommunications as a reflection of means 

and methods of transmission of information 

have gone a long way from purely radio 

engineering systems, where radio technologies 

of signal formation and their transmission 

dominated, to heterogeneous systems with 

complex network infrastructure and intelligent 

methods of information processing. According 

changed and approaches to training 

telecommunication profile. If in the early 80's 

preference in training was given to radio 

technology, then at present - network and 

software technologies. Hence the main 

emphasis of training specialists - 

infocommunication systems and technologies. 

The training structure of the department of 

telecommunication fully corresponds to this 

task, and the proposed section represents the 

main directions of formation of the general 

structure of personnel training of 

telecommunication profile at the department.  

 

ʅʘʧʨʷʤʢʠ, ʤʝʪʦʜʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʧʽʜʛʦʪʦʚʢʠ 

ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ 

ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʟʨʦʩʪʘʶʯʦʛʦ ʦʙôʻʤʫ 

ʧʝʨʝʙʽʛʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʩʦʙʽʚ ʪʘ 

ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʡʰʣʠ ʜʦʚʛʠʡ 

ʰʣʷʭ ʚʽʜ ʯʠʩʪʦ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʜʝ 

ʧʝʨʝʚʘʞʘʣʠ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ ʪʘ ʾʭ ʧʝʨʝʜʘʯʽ, ʜʦ ʛʝʪʝʨʦʛʝʥʥʠʭ 

ʩʠʩʪʝʤ ʽʟ ʩʢʣʘʜʥʦʶ ʤʝʨʝʞʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ. ʗʢʱʦ ʥʘ 

ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʧʝʨʝʚʘʛʘ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʚʽʜʜʘʚʘʣʘʩʴ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʷʤ, ʪʦ ʥʘ ʜʘʥʠʡ 

ʯʘʩ ï ʤʝʨʝʞʥʠʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. 

ɿʚʽʜʩʠ ʽ ʛʦʣʦʚʥʽ ʘʢʮʝʥʪʠ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ï ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ. ʉʪʨʫʢʪʫʨʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ 

ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ ʧʦʩʠʣʫ, ʘ ʧʨʦʧʦʥʦʚʘʥʠʡ 

ʨʦʟʜʽʣ ʧʨʝʜʩʪʘʚʣʷʻ ʛʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʜʛʦʪʦʚʢʠ 

ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ 

ʢʘʬʝʜʨʽ. 
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1.1. ȳɌɏɌɗɨəɱ ɛɚɗɚɒɑəəɫ 
 

ʅʘʧʨʷʤʢʠ, ʤʝʪʦʜʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʟʨʦʩʪʘʶʯʦʛʦ ʦʙôʻʤʫ ʧʝʨʝʙʽʛʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʝʩʴ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʽʥʘ ʧʘʨʘʜʠʛʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʟʘʜʽʷʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʪʘ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʡʰʣʠ ʜʦʚʛʠʡ ʰʣʷʭ ʚʽʜ ʯʠʩʪʦ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʜʝ ʧʝʨʝʚʘʞʘʣʠ 

ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʪʘ ʾʭ ʧʝʨʝʜʘʯʽ, ʜʦ ʛʝʪʝʨʦʛʝʥʥʠʭ ʩʠʩʪʝʤ ʽʟ 

ʩʢʣʘʜʥʦʶ ʤʝʨʝʞʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʩʘʤʦʦʨʛʘʥʽʟʫʻʪʴʩʷ, ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ [1-7]. 

ɺʽʜʧʦʚʽʜʥʦ ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ. ʗʢʱʦ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʧʝʨʝʚʘʛʘ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʽʜʜʘʚʘʣʘʩʴ 

ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʷʤ, ʪʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ï ʤʝʨʝʞʥʠʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. ɿʚʽʜʩʠ 

ʽ ʛʦʣʦʚʥʽ ʘʢʮʝʥʪʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ï ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ.  

ɼʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʝʙʫʻ ʢʘʜʨʽʚ 

ʥʦʚʦʛʦ ʨʽʚʥʷ, ʟʜʘʪʥʠʭ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʴ ʜʦ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ. ʅʝʦʙʭʽʜʥʦ 

ʧʽʜʚʠʱʫʚʘʪʠ ʤʦʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦʾ  ʧʽʜʛʦʪʦʚʢʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʪʨʝʙʠ 

ʨʠʥʢʫ ʧʨʘʮʽ. 

ɯ ʨʦʙʦʪʦʜʘʚʮʽ, ʽ ʦʩʚʽʪʷʥʠ ʨʦʟʫʤʽʶʪʴ: ʨʠʥʢʠ ʧʨʘʮʽ ʪʘ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ 

ʧʦʪʨʝʙʫʶʪʴ ʛʘʨʤʦʥʽʟʘʮʽʾ ð ʟʘ ʢʽʣʴʢʽʩʪʶ ʽ ʷʢʽʩʪʶ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. 

ʅʘ ʧʝʨʰʠʡ ʧʣʘʥ ʫ ʟʜʦʙʫʪʪʽ ˇʨʫʥʪʦʚʥʠʭ ʟʥʘʥʴ ʚʠʭʦʜʠʪʴ ʩʘʤʝ ʙʽʟʥʝʩ-ʯʠʥʥʠʢ. 

ʇʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ ð ʚ ʽʜʝʘʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ð ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʚʥʦ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʟ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʪʨʝʙʠ ʨʠʥʢʫ. ɹʝʟʫʤʦʚʥʦ, ʟʤʽʩʪ ʪʘ ʷʢʽʩʪʴ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʚʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʋʢʨʘʾʥʩʴʢʽ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨʠ ʫʩʚʽʜʦʤʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ 

ʦʩʚʽʪʠ. ɸʣʝ ʨʦʙʦʪʦʜʘʚʮʽ ʜʘʥʦʾ ʩʬʝʨʠ ʱʝ ʥʝ ʛʦʪʦʚʽ ʚʟʷʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ. 

ʗʢ ʟʘʩʚʽʜʯʫʻ ʢʘʜʨʦʚʘ ʧʦʣʽʪʠʢʘ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʘʥʽʡ, ʚʘʢʘʥʩʽʾ 

ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ ʥʝʨʽʜʢʦ ʥʘʜʘʶʪʴʩʷ ʩʘʤʝ ʚʠʧʫʩʢʥʠʢʘʤ. ɯ ʧʝʨʝʚʘʞʥʦ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʬʘʭʦʚʦʛʦ ʪʘ ʢʘʨ'ʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɿʦʢʨʝʤʘ, ʩʝʨʝʜ ʧʨʦʙʣʝʤ ð ʩʢʘʩʫʚʘʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʧʨʦʬʝʩʽʡ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʨʦʬʝʩʽʡ ʽ ʥʝʤʘʻ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʝʩʽʡ. ʅʘʣʝʞʠʪʴ ʚʠʟʥʘʯʠʪʠ ʽ ʧʦʩʘʜʦʚʽ 

ʦʙʦʚ'ʷʟʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʥʦʚʠʭ ʧʨʦʬʝʩʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ 

ʜʘʥʦʤʫ ʧʦʩʠʣʫ, ʘ ʧʨʦʧʦʥʦʚʘʥʠʡ ʨʦʟʜʽʣ ʧʨʝʜʩʪʘʚʣʷʻ ʛʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ ʥʘ ʢʘʬʝʜʨʽ. 
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1.2. Ʌɚɐɚ ɛɚɞɜɑɍɔ ɎɎɑɐɑəəɫ ɖɟɜɝɟ/əɌɛɜɫɘɖɟ 

ɛɜɚɏɜɌɘəɚɏɚ ɓɌɍɑɓɛɑɣɑəəɫ Ɏ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɫɡ 
 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ 

ʢʦʥʚʝʨʛʝʥʮʽʾ ʜʘʥʦʾ ʛʘʣʫʟʽ ʟ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʡ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʚʩʝ ʙʽʣʴʰʠʤ ʥʘʧʦʚʥʝʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʥʠʤʠ 

ʟʘʩʦʙʘʤʠ. ʅʘ ʪʘʢʝ ʧʦʩʠʣʝʥʥʷ ʽ ʥʘʩʠʯʝʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʚʠʥʥʘ 

ʚʽʜʨʝʘʛʫʚʘʪʠ ʡ ʦʩʚʽʪʥʷ ʩʬʝʨʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ. 

ɼʦʪʝʧʝʨ ʟʙʝʨʽʛʘʣʘʩʷ ʥʝʟʘʣʝʞʥʘ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʛʨʘʤʽʩʪʽʚ 

ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʢʽʚ. ʇʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʟʦʩʝʨʝʜʞʝʥʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʧʽʜʛʦʪʦʚʢʠ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ. ʅʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʩʪʘʚ 

ʩʘʤʝ ʧʨʠʢʣʘʜʥʠʡ ʥʘʧʨʷʤʦʢ, ʱʦ ʦʪʨʠʤʘʚ ʥʘʟʚʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ. ɺʦʥʘ 

ʟʜʽʡʩʥʶʻ ʨʦʟʨʦʙʢʫ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʥʘʜʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽ ʧʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʧʨʦʛʨʘʤʥʠʡ 

ʽʥʞʝʥʝʨ ʤʘʻ ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʱʦʜʦ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʢʦʤʧʴʶʪʠʥʛʘ. ʊʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʜʘʻ 

ʧʨʦʛʨʘʤʥʦʤʫ ʽʥʞʝʥʝʨʦʚʽ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʩʫʤʽʞʥʠʭ ʽʟ ʧʨʦʛʨʘʤʥʦʶ 

ʽʥʞʝʥʝʨʽʻʶ ʦʙʣʘʩʪʷʭ ʜʽʷʣʴʥʦʩʪʽ - ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢʘʭ, 

ʨʦʟʨʦʙʢʠ ʡ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɯʩʥʫʻ ʜʦʩʠʪʴ ʧʦʪʫʞʥʘ ʦʩʚʽʪʥʷ 

ʩʬʝʨʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʚ ʦʙʣʘʩʪʽ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) (ʩʧʝʮʽʘʣʽʟʘʮʽʾ: 

ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʡ ʤʝʨʝʞʽ, ʩʠʩʪʝʤʥʘ ʽʥʞʝʥʝʨʽʷ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ 

ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʢʝʨʫʶʯʽ ʩʠʩʪʝʤʠ ʡ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ, ʩʧʝʮʽʘʣʴʥʘ ʽʥʬʦʨʤʘʪʠʢʘ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʽʥ.) ʇʨʦʛʨʘʤʥʽ ʽʥʞʝʥʝʨʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʡ 

ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʥʘʡʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽ ʥʝ ʪʽʣʴʢʠ ʥʘ ʨʠʥʢʫ 

ʨʦʙʦʪʠ ʋʢʨʘʾʥʠ, ʘʣʝ ʡ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ ʩʚʽʪʫ. 

ʆʜʥʘʢ ʨʦʙʦʪʘ ʧʨʦʛʨʘʤʽʩʪʘ ʚ ʛʘʣʫʟʷʭ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʩʢʨʫʪʥʘ ʡ ʯʘʩʪʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʜʨʫʛʦʨʷʜʥʫ ʨʦʣʴ ʚʠʢʦʥʘʚʮʷ, ʘ ʥʝ ʨʦʟʨʦʙʣʶʚʘʯʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʨʦʛʨʘʤʽʩʪʩʴʢʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʘ ʥʘʧʨʷʤʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʥʝ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʨʦʟʨʦʙʣʷʪʠ ʡ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʫʩʝ 

ʙʽʣʴʰʝ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʮʝʡ ʯʘʩ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʽʚʮʷ, ʱʦ ʚʦʣʦʜʽʻ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʟʜʘʪʥʦʛʦ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʨʽʚʥʽʚ ʤʦʜʝʣʽ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʫ ʾʭʥʴʦʤʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘʢʫ ʥʦʚʫ 

ʩʧʝʮʽʘʣʽʟʘʮʽʶ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʜʦʨʝʯʥʦ ʥʘʟʚʘʪʠ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤè. 

ɺ ʯʦʤʫ ʞ ʦʩʦʙʣʠʚʽʩʪʴ ʽ ʧʦʪʨʝʙʘ ʚ ʪʘʢʽʡ ʩʧʝʮʽʘʣʽʟʘʮʽʾ?  

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʩʽ ʩʧʦʩʦʙʠ ʧʝʨʝʜʘʯʽ ʡ ʧʨʠʡʦʤʫ ʨʽʟʥʦʛʦ ʚʠʜʫ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʦʜʦʚʦʾ, ʨʘʜʽʦ, ʦʧʪʠʯʥʦʾ ʘʙʦ ʽʥʰʠʭ 
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ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ. ʈʝʘʣʽʟʘʮʽʶ ʧʝʨʝʜʘʯʽ ʡ ʧʨʠʡʦʤʫ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ʊʂʉ), ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʭʥʽʢʫ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʽ ʩʧʦʩʦʙʽʚ ʪʘʢʦʾ ʧʝʨʝʜʘʯʽ ʡ ʧʨʠʡʦʤʫ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʥʘ ʦʩʥʦʚʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʦʚʘʥʽ ʮʠʬʨʦʚʽ ʘʧʘʨʘʪʥʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤ ʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʨʦʪʦʢʦʣʠ ʡ ʧʨʦʮʝʜʫʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʂʉ ʡ ʾʭʥʽʭ ʧʽʜʩʠʩʪʝʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʊʂʉ ʚʩʝ ʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʽʰʝʥʴ, ʧʽʜʚʠʱʝʥʥʶ ʾʭʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʽʥʪʝʛʨʘʮʽʾ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʧʦʚʥʝʥʦʩʪʽ, ʱʦ ʚʠʣʠʣʦʩʷ ʚ ʧʦʷʚʫ ʢʦʥʮʝʧʮʽʾ çʨʘʜʽʦ, 

ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʦè SDR (Software Defined Radio). ʂʦʥʮʝʧʮʽʷ SDR 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʚʩʴʦʛʦ ʨʦʟʤʘʾʪʦʩʪʽ ʽʩʥʫʶʯʠʭ ʽ ʨʦʟʨʦʙʣʶʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʚʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ 

ʘʧʘʨʘʪʥʠʭ ʙʣʦʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝ 

ʧʨʠʚʝʜʝ ʜʦ ʩʧʨʦʱʝʥʥʷ ʡ ʟʜʝʰʝʚʣʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʽʩʪʦʪʥʦʤʫ 

ʧʦʣʽʧʰʝʥʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʽʜʪʨʠʤʮʽ ʙʫʜʴ-ʷʢʠʭ ʚʠʜʽʚ ʤʦʜʫʣʷʮʽʾ, 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ, 

ʧʦʷʚʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʩʝʨʚʽʩʥʠʭ ʬʫʥʢʮʽʡ. ʈʦʟʨʦʙʢʘ  ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʽʩʪʦʪʥʦ ʧʨʠʩʢʦʨʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʨʦʟʨʦʙʣʶʚʘʯʽʚ ʫ ʨʘʤʢʘʭ ʻʜʠʥʦʾ 

ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʾ ʧʣʘʪʬʦʨʤʠ. 

ʂʨʽʤ ʮʴʦʛʦ, ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʣʘ ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʨʝʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʊʂʉ. 

ʇʨʠ ʮʴʦʤʫ ʟʜʦʙʫʚʘʶʪʴ ʨʽʰʝʥʥʷ ʧʦ ʩʪʚʦʨʝʥʥʶ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ 

ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ NGN (ʢʦʥʮʝʧʮʽʷ softswitch)  ʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ ʽʟ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʻʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚʩʝ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʩʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʟʘʩʦʙʠ ʟ ʚʫʟʣʘʤʠ ʡ ʧʽʜʩʠʩʪʝʤʘʤʠ ʊʂʉ, 

ʧʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʙʘʛʘʪʦʩʪʘʥʜʘʨʪʥʳʭ ʚʽʜʢʨʠʪʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʫʣʴʪʠʩʝʨʚʽʩʥʠʭ ʧʣʘʪʬʦʨʤ.  

ʋ ʮʴʦʤʫ ʟʚ'ʷʟʢʫ, ʥʘ ʜʘʥʠʡ ʯʘʩ ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʘʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʚʘʞʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʻ ʥʘʧʨʷʤʦʢ 

ʪʘʢ ʥʘʟʠʚʘʥʦʾ çʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡè 

(Telecommunication Software Engineering) [4]. 

ʈʝʘʣʽʟʘʮʽʷ ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤè ʧʦʚ'ʷʟʘʥʦ ʟ ʨʷʜʦʤ ʪʨʫʜʥʦʱʽʚ, ʦʩʥʦʚʥʠʤ ʟ ʷʢʠʭ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. ʋ ʩʬʦʨʤʦʚʘʥʽʡ ʩʠʩʪʝʤʽ 

ʥʘʚʯʘʥʥʷ ʢʘʜʨʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ, ʥʘ ʧʨʠʢʣʘʜʽ ʙʘʢʘʣʘʚʨʘʪʘ ʢʘʬʝʜʨʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ɯʊʉ, ʜʠʩʮʠʧʣʽʥʠ ɯʊ ʚʠʜʽʣʝʥʽ ʚ ʦʢʨʝʤʦʤʫ ʙʣʦʮʽ çʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʪʨʠʤʢʠè (ʨʠʩ. 1.1, ʘ), ʱʦ ʚʠʚʯʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʢʫʨʩʘʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʡ ʩʣʫʛʫʻ ʥʝʦʙʭʽʜʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 
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ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʦʜʘʪʢʽʚ, ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚ ʦʩʥʦʚʥʠʭ ʢʫʨʩʘʭ [8]. ʋ ʙʣʦʢ 

çʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʪʨʠʤʢʠè ʚʭʦʜʷʪʴ ʜʠʩʮʠʧʣʽʥʠ: ʽʥʬʦʨʤʘʪʠʢʘ, 

ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʦʚʦʶ Java, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪ-ʟʘʩʪʦʩʫʚʘʥʴ, ʩʝʨʚʝʨʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

(Perl, PHP, ʧʣʘʪʬʦʨʤʘ .NET, Python, Golang), ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʩʠʩʪʝʤʘ ʽʥʞʝʥʝʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʦʙʯʠʩʣʝʥʴ MatLab, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʭ 

ʟʘʩʦʙʽʚ) ʽ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʙʘʟʠ ʜʘʥʠʭ, 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ, ʤʝʨʝʞʥʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ), ʷʢʠʭ, ʦʜʥʘʢ, ʥʝ 

ʜʦʩʠʪʴ ʜʣʷ ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤʽʩʪʘ.  
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ɹʘʟʦʚ ̔ʜʠʩʮʠʧʣʥ̔ʠ 

ʆʙʣʘʜʥʘʥʥʷ (hard) 

ʊʝʣʝʢʦʤʫʥ̔ʢʘʮ̔ʡʥʽ ʪʝʭʥʦʣʦʛʽʾ  ̔
ʩʠʩʪʝʤʠ 

ʄʝʨʝʞʽ ʪʝʣʝʢʦʤʫʥ̔ʢʘʮ̔ʡ 
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ɹʘʟʦʚ ̔ʜʠʩʮʠʧʣʥ̔ʠ 
ʪʝʣʝʢʦʤʫʥʢ̔ʘʮ̔ʡ  

ʆʙʣʘʜʥʘʥʥʷ 
(hard) 

ʊʝʣʝʢʦʤʫʥʢ̔ʘʮ̔ʡʥ̔ 
ʪʝʭʥʦʣʦʛʽʾ  ̔ʩʠʩʪʝʤʠ 

ʄʝʨʝʞʽ 
ʪʝʣʝʢʦʤʫʥʢ̔ʘʮ̔ʡ 

ɹʘʟʦʚ ̔ʜʠʩʮʠʧʣʥ̔ʠ 
ɯʊ  

ʇʨʦʛʨʘʤʥʘ ʥ̔ʞʝʥʝʨʽ̫  

ʉʪʦʩʦʚʥʦ ʜʦ ʪʝʣʝʢʦʤʫʥʢ̔ʘʮ̔ʡ 

 
ʙ 

ʅʦʚʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʧʦʣʦʞʝʥʥʷʤʠ ʪʝʦʨʽʾ, ʤʝʪʦʜʘʤʠ, ʘʣʛʦʨʠʪʤʘʤʠ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʝʩʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʣʦʛʽʯʥʫ ʩʭʝʤʫ, ʚʠʨʘʞʝʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʟʦʨʦ ʜʦʩʪʫʧʥʫ ʷʢ ʚʠʢʣʘʜʘʯʝʚʽ, ʪʘʢ ʽ ʩʪʫʜʝʥʪʦʚʽ, 

ʦʙʫʤʦʚʣʝʥʫ, ʥʘʧʨʠʢʣʘʜ,  ʤʦʚʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ UML, ʚʩʶ 

ʩʪʨʫʢʪʫʨʫ ʜʠʩʮʠʧʣʽʥ ʡ ʾʭʥʽʭ ʧʦʣʦʞʝʥʴ (ʨʠʩ. 1.1, ʙ). ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʦʚʠʥʝʥ 

ʜʦʟʚʦʣʠʪʠ ʦʧʪʠʤʘʣʴʥʦ ʚʠʙʨʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʪʽʻʶ ʘʙʦ ʽʥʰʦʶ 

ʜʠʩʮʠʧʣʽʥʦʶ ʧʦ ʾʾ ʟʤʽʩʪʫ ʡ ʦʙʩʷʛʫ. ʇʨʠ ʮʴʦʤʫ ʩʪʨʠʞʥʝʤ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʩʽʭ 

ʧʨʝʜʤʝʪʽʚ ʩʪʘʻ ʧʨʘʢʪʠʢʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʷʢ ɯʊ-ʜʠʩʮʠʧʣʽʥ, ʪʘʢ ʽ ʜʠʩʮʠʧʣʽʥ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʧʨʠʯʦʤʫ, ʦʩʪʘʥʥʽ ʧʦʚʠʥʥʽ ʧʝʨʝʪʝʨʧʽʪʠ ʽʩʪʦʪʥʫ ʜʦʨʦʙʢʫ ʧʦ ʩʚʦʾʡ ʣʦʛʽʮʽ 

ʚʠʢʣʘʜʫ ʡ ʧʨʘʢʪʠʯʥʦʛʦ ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʤʘʣʦ ʚʠʢʣʘʩʪʠ ʪʝʦʨʽʶ 

ʤʝʪʦʜʫ, ʾʾ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ ʜʦ ʘʣʛʦʨʠʪʤʫ, ʢʽʥʮʝʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʆʯʝʚʠʜʥʦ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʙʫʜʝ ʥʝʟʘʙʘʨʦʤ ʧʝʨʝʚʘʞʘʪʠ ʫ ʚʩʽʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ.  

ʅʦʚʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʥʘʧʨʷʤʢʘʭ: ʥʠʟʴʢʦʨʽʚʥʝʚʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʤʦʜʫʣʽʚ ʽ ʚʫʟʣʽʚ SDR; 

ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʫʟʣʽʚ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚ'ʷʟʢʫ; ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʚʪʦʤʘʪʠʟʫʚʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʽ ʩʠʩʪʝʤ; 

ʨʝʘʣʽʟʘʮʽʷ ʤʝʨʝʞʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʪʦʢʦʣʽʚ; ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʮʝʜʫʨʠ ʧʽʜʪʨʠʤʢʠ 

ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞʘʭ ʜʦʩʪʫʧʫ ʡ ʙʣ̔ʽʥʛʦʚʠʭ ʩʠʩʪʝʤʘʭ; ʟʘʩʦʙʫ 

ʪʝʩʪʫʚʘʥʥʷ ʡ ʟʙʦʨʫ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦ ʨʦʙʦʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ; 
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ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʨʝʞ; ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʜʦʩʪʫʧʫ ʡ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʤʝʨʝʞʽ. 

1.3. ȺɝɚɍɗɔɎɚɝɞɱ ɞɌ ɛɑɜɝɛɑɖɞɔɎɔ ɛɱɐɏɚɞɚɎɖɔ ɖɌɐɜɱɎ Ɏ 

ɖɟɜɝɱ ɝɞɱɗɨəɔɖɚɎɔɡ ɝɔɝɞɑɘ ɘɚɍɱɗɨəɚɏɚ ɓɎ'ɫɓɖɟ 
 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʙʣʘʩʪʶ ʩʫʯʘʩʥʦʾ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʧʨʠ ʮʴʦʤʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʷʩʢʨʘʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʮʴʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʣʫʞʠʪʴ ʩʪʘʥʦʚʣʝʥʥʷ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ (ʉʉʄʉ). ʆʩʪʘʥʥʽ 

ʤʘʣʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʷʢ ʩʫʯʘʩʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ (ʷʢ ʥʘʡʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʡ ʧʦʚʩʶʜʥʠʡ ʩʧʦʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ), 

ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʝʢʦʥʦʤʽʢʠ (ʟʥʘʯʥʽ ʧʨʠʙʫʪʢʠ ʚ ʩʬʝʨʽ ʧʦʩʣʫʛ ʉʉʄʉ) [9-

12]. ʇʨʠ ʮʴʦʤʫ ʉʉʄʉ ʟʘʟʥʘʶʪʴ ʧʦʩʪʽʡʥʽ ʷʢʽʩʥʽ ʟʤʽʥʠ, ʫʩʢʣʘʜʥʷʶʪʴʩʷ ʾʭ 

ʦʙʣʘʜʥʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɿʚʽʜʩʠ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʷʢ ʚ ʢʽʣʴʢʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʉʉʄʉ, ʪʘʢ ʽ ʚ ʟʨʦʩʪʘʥʥʽ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʟʨʦʙʥʠʢʽʚ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʢʽʚ ʽ 

ʩʘʤʦʛʦ ʧʝʨʩʦʥʘʣʫ ʩʬʝʨʠ ʉʉʄʉ. ʊʦʤʫ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʢʨʠʪʪʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʚ ʢʫʨʩʽ ʩʪʽʣʴʥʠʢʦʚʠʭ 

ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʉʉʄʉ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ: 

- ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʨʘʜʽʦʢʘʥʘʣʫ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʨʤʽʥʘʣʫ; 

- ʥʘʷʚʥʽʩʪʴ ʨʫʭʫ, ʷʢ ʪʝʨʤʽʥʘʣʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢ ʽ ʪʦʯʦʢ ʜʦʩʪʫʧʫ (ʙʘʟʦʚʠʭ 

ʩʪʘʥʮʽʡ), ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʪʝʨʤʽʥʘʣ (ʤʞ̔ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ, ʩʫʧʫʪʥʠʢʦʚʘ 

ʩʣʫʞʙʘ, ʢʦʨʠʩʪʫʚʘʯʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʰʚʠʜʢʽʩʥʠʭ ʧʦʾʟʜʘʭ ʪʘ ʽʥ.); 

- ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʯʘʩʪʦʪʥʦʛʦ ʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ 

(OFDM, MIMO), ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʥʪʝʥ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʽ 

ʛʽʙʨʠʜʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʧʪʦʚʦʣʦʢʥʦ-ʨʘʜʽʦʢʘʥʘʣ; 

- ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ 

ʚ ʧʝʚʥʠʭ ʣʦʢʘʮʽʷʭ, ʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʪʨʘʬʽʢʫ ʤʽʞ ʩʪʽʣʴʥʠʢʘʤʠ 

(ʩʝʢʪʦʨʘʤʠ); 

- ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ (ʽʥʪʝʨʥʝʪ-

ʨʝʯʝʡ ʽ ʄ2ʄ); 

- ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʧʽʜʪʨʠʤʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

- ʟʘʣʫʯʝʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʽʚ, ʘʞ ʜʦ ʤʽʣʽʤʝʪʨʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ; 

- ʢʨʦʩ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ, ʥʘʚʽʛʘʮʽʾ, 

ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ ʽ ʨʘʜʽʦʤʦʚʣʝʥʥʷ; 

- ʫʩʢʣʘʜʥʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʉʉʄʉ: ʙʘʛʘʪʦʨʽʚʥʝʚʽʩʪʴ, ʨʝʪʨʘʥʩʣʷʮʽʷ, 

ʢʦʦʧʝʨʘʮʽʷ, ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʘʜʽʦʜʦʩʪʫʧʫ (ʥʝʦʜʥʦʨʽʜʥʽ ʤʝʨʝʞʽ) ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷʤ, 

ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʽʣʴʥʠʢʽʚ (ʤʽʢʨʦ, ʧʽʢʦ ʽ ʥʘʥʦ). 
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ɿʚʽʜʩʠ, ʦʯʝʚʠʜʥʦ, ʱʦ ʩʫʯʘʩʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʉʉʄʉ ʧʦʚ'ʷʟʘʥʠʡ, ʧʝʨʰ ʟʘ 

ʚʩʝ, ʟ ʾʭ ʫʩʢʣʘʜʥʝʥʥʷʤ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʡ ʘʨʭʽʪʝʢʪʫʨ 

ʧʦʙʫʜʦʚʠ, ʘ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʤʘʛʘʻ ʚʽʜ ʬʘʭʽʚʮʽʚ ʉʉʄʉ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʽ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʫʩʪʘʣʝʥʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ ʘʙʦʥʝʥʪʩʴʢʦʛʦ 

ʜʦʩʪʫʧʫ ʙʫʣʦ ʜʦʩʠʪʴ ʚʠʚʯʝʥʥʷ ʪʽʣʴʢʠ ʜʠʩʮʠʧʣʽʥ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ (ʬʽʟʠʯʥʠʡ ʽ ʢʘʥʘʣʴʥʠʡ ʨʽʚʥʽ), ʘʣʝ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʚʩʝ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʪʘʣʠ ʥʘʙʫʚʘʪʠ ʜʠʩʮʠʧʣʽʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʤʝʨʝʞʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʤʝʨʝʞ ʟʚ'ʷʟʢʫ, ʱʦ 

ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʫʭʠʣ ʥʘʚʯʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʩʘʤʝ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʷʢ ʙʽʣʴʰ ʽʥʪʝʛʨʘʣʴʥʦʛʦ, ʥʽʞ ʩʫʪʦ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʧʦʚʥʦʶ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʻʶ ʦʙʣʘʜʥʘʥʥʷ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʤʫ ʚʠʚʯʝʥʥʽ ʮʠʬʨʦʚʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ, ʧʨʦʛʨʘʤʥʦ 

ʚʠʟʥʘʯʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ. ʊʘʢʦʞ 

ʩʫʯʘʩʥʦʤʫ ʬʘʭʽʚʮʝʚʽ ʧʦʪʨʽʙʥʝ ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʝʨʝʢʣʘʜʫ ʪʝʭʥʽʯʥʦʛʦ ʪʝʢʩʪʫ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʊʫʪ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʟʚʠʯʘʡʥʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʩʠʩʪʝʤʘ ʚʠʢʣʘʜʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʥʝ 

ʤʦʞʝ ʜʘʪʠ ʪʘʢʠʭ ʥʘʚʠʯʦʢ - ʘ ʪʽʣʴʢʠ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʬʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʦʙʤʝʞʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ, ʚʽʜʚʝʜʝʥʠʭ ʥʘ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʚʠʜʽʣʝʥʥʷ ʛʦʜʠʥ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʟʘ ʾʭ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

ʜʠʩʮʠʧʣʽʥ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʩʫʯʘʩʥʠʤʠ ʤʝʨʝʞʝʚʠʤʠ ʽ ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ. 

ɺ ʤʝʞʘʭ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʢʘʬʝʜʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʨʦʟʛʦʨʥʫʪʦ ʪʨʠ ʥʘʫʢʦʚʦ-ʫʯʙʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. 

 
 

ȼɔɝ. 1.2. ȳɌɏɌɗɨəɔɕ 

Ɏɔɏɗɫɐ ɜɚɍɚɣɚɏɚ ɘɱɝɢɫ ɟ 

ɝɖɗɌɐɱ ɝɞɚɕɖɔ ɍɌɓɚɎɚɲ 

ɝɞɌəɢɱɲ ɞɌ Ɍəɞɑəəɚɲ 

ɝɔɝɞɑɘɔ ɱɓ 

ɛɱɐɝɔɗɪɎɌɣɌɘɔ 

ɛɚɞɟɒəɚɝɞɱ, 

ɖɚɘɛõɪɞɑɜəɔɡ ɜɚɍɚɣɔɡ 

ɝɞɌəɢɱɕ ɟɛɜɌɎɗɱəəɫ ɞɌ 

əɌɗɌɏɚɐɒɑəəɫ 
 

 

ʃʘʙʦʨʘʪʦʨʽʷ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ. ʉʫʯʘʩʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ (ʨʠʩ. 1.2, 1.3) ʜʘʻ ʟʤʦʛʫ ʩʪʫʜʝʥʪʘʤ ʟʘʩʚʦʶʚʘʪʠ ʥʘʚʠʢʠ 

ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ, ʟʦʢʨʝʤʘ ʩʪʘʥʜʘʨʪʫ GSM, CDMA ʪʘ ʩʠʩʪʝʤ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ 

ʜʦʩʪʫʧʫ (Wi-Fi, WiMax). ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʫʩʪʘʪʢʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʽ 

ʪʝʨʤʽʥʘʣʠ GSM, Wi-Fi ʪʘ WiMax, ʷʢʽ ʙʫʣʦ ʥʘʜʘʥʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ, ʟʦʢʨʝʤʘ "ʄʊʉ-ʋʢʨʘʾʥʘ" (ɺʦʜʦʬʦʥ).  
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ʃʘʙʦʨʘʪʦʨʽʷ lifecell ʟʘ ʧʽʜʪʨʠʤʢʠ ʢʦʤʧʘʥʽʾ ɽricsson. ʆʙʣʘʜʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʘʻ ʟʤʦʛʫ ʩʪʫʜʝʥʪʘʤ ʟʘʩʚʦʶʚʘʪʠ ʥʘʚʠʢʠ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ, 

ʟʦʢʨʝʤʘ ʩʪʘʥʜʘʨʪʫ GSM, UMTS, LTE, ʘ ʪʘʢʦʞ ʟ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨʩʴʢʦʛʦ 

ɯʊ-ʦʙʣʘʜʥʘʥʥʷ. ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʮʝʥʪʨ ʢʦʤʫʪʘʮʽʾ ʤʦʙʽʣʴʥʦʾ ʤʝʨʝʞʽ, ʢʦʥʪʨʦʣʝʨ, 

ʙʘʟʦʚʘ ʩʪʘʥʮʽʷ ʪʘ ʽʥʰʝ ʫʩʪʘʪʢʫʚʘʥʥʷ GSM, ʷʢʽ ʙʫʣʦ ʥʘʜʘʥʦ ʢʦʤʧʘʥʽʻʶ lifecell ʟʘ 

ʧʽʜʪʨʠʤʢʠ Ericsson ʚ ʋʢʨʘʾʥʽ. ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʦ ʬʫʥʢʮʽʦʥʫʶʯʠʡ ʤʘʢʝʪ 

ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ (ʨʠʩ. 1.4 ʽ 1.5).  

 
 

 

 

 

Ɍ) ɛɱɐɖɗɪɣɑə-

əɫ ɞɑɗɑɠɚə-

əɔɡ ɛɌɜ Ɏ 

ɝɞɚɕɢɱ ɍɌɓɚɎɚɲ 

ɝɞɌəɢɱɲ 

 

 

 

 

ɍ) ɟɛɜɌɎɗɱəəɫ 

ɚɍɗɌɐəɌəəɫɘ 

ɍɌɓɚɎɚɲ 

ɝɞɌəɢɱɲ 

ɐɔɝɞɌəɢɱɕəɚ ɓ 

ɜɚɍɚɣɚɲ 

ɖɚɘɛõɪɞɑɜəɚɲ 

ɝɞɌəɢɱɲ 

 
 

ȼɔɝ. 1.3. ȻɜɚɎɑɐɑəəɫ ɓɌəɫɞɨ ɓɱ ɝɞɟɐɑəɞɌɘɔ 

 

ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ çʭʤʘʨʥʠʭè ɯʊ-ʪʝʭʥʦʣʦʛʽʡ 

ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʦʧʝʨʘʪʦʨʽʚ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʽʥʰʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʥʘʧʨʠʢʣʘʜ, ɭʚʨʦʧʝʡʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (CERN), 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʦʚʽʪʨʦʧʣʘʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʶ ʢʦʩʤʽʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʉʐɸ (NASA). 

 

 
 

ȼɔɝ. 1.4. ɂɑəɞɜ ɖɚɘɟɞɌɢɱɲ ɘɚɍɱɗɨəɚɲ 

ɘɑɜɑɒɱ 

 
 

ȼɔɝ. 1.5. ȣȾ ɚɍɗɌɐəɌəəɫ ɗɌɍɚɜɌɞɚɜɱɲ 

 

ʃʘʙʦʨʘʪʦʨʽʷ  ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ 

ʜʦʩʪʫʧʫ. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʽʷʣʴʥʦʩʪʽ ʣʘʙʦʨʘʪʦʨʽʾ - ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ 
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ʩʫʯʘʩʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʝʤʦʥʩʪʨʫʶʪʴʩʷ ʨʽʰʝʥʥʷ ʧʦ ʩʪʚʦʨʝʥʥʶ ʥʦʚʽʪʥʽʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʦʛʨʘʤʥʦ ʢʝʨʦʚʘʥʦʛʦ ʨʘʜʽʦ SDR (Software-defined radio) ʪʘ ʩʠʩʪʝʤ ʥʘ ʢʨʠʩʪʘʣʽ 

(System on Chip, SoC)  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦ ʘʧʘʨʘʪʥʦʾ ʩʠʤʫʣʷʮʽʾ HIL 

(Hardware-in-the-loop Simulation) (ʨʠʩ. 1.6). 

 
 

 

 

ȼɔɝ. 1.6. 

Ƚɔɝɞɑɘɔ 

ɤɔɜɚɖɚɝɘɟ-

ɏɚɎɚɏɚ 

ɐɚɝɞɟɛɟ 

WiMAX, WiFi 

i  4G 

   

1.4. ȽɟɣɌɝəɱ ɱəəɚɎɌɢɱɕəɱ ɞɑəɐɑəɢɱɲ ɟ ɎɔɖɗɌɐɌəəɱ 

ɐɔɝɢɔɛɗɱə ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɚɏɚ ɝɛɜɫɘɟɎɌəəɫ 
 

ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʘ ʛʣʠʙʠʥʥʘ ʩʫʪʥʽʩʪʴ ʡ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʧʨʦʬʝʩʽʡ, ʜʦ ʷʢʠʭ ʛʦʪʫʻ ʩʪʫʜʝʥʪʽʚ ʩʴʦʛʦʜʥʽ ʚʠʱʘ ʦʩʚʽʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʽʥʝʥʥʷ ʧʘʨʘʜʠʛʤʠ ʥʘʚʯʘʥʥʷ. ʊʘʢ, ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʘʨʪʥʝʨʦʤ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ, ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʚʯʠʪʠʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʪʘ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʘ ʩʠʩʪʝʤʘ 

ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʢʨʠʪʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ.  ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʻ ʪʘʢ ʟʚʘʥʝ çʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷè (blended learning) ï ʮʝ ʢʦʥʮʝʧʮʽʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʤʽʥʶʻ ʪʨʘʜʠʮʽʡʥʽ ʨʦʣʽ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʘ 

ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʧʦʻʜʥʫʻ 

ʩʘʤʦʩʪʽʡʥʝ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ (ʦʥʣʘʡʥ) ʽ ʦʯʥʝ (ʟ ʚʠʢʣʘʜʘʯʝʤ). ʆʩʥʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʽ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʣʝʢʮʽʡʥʽ ʟʘʥʷʪʪʷ, ʩʝʤʽʥʘʨʠ, ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ, ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʥʣʘʡʥ ʩʧʽʣʢʫʚʘʥʥʷ (ʯʘʪ, ʬʦʨʫʤ, e-mail) ʪʦʱʦ [2].  

ʎʝʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: ʨʦʟʰʠʨʠʪʠ ʦʩʚʽʪʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ, ʚʨʘʭʫʚʘʥʥʷ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ, ʘ ʪʘʢʦʞ ʪʝʤʧʫ ʡ ʨʠʪʤʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʦʩʝʨʝʜʠʪʠ 

ʦʩʥʦʚʥʽ ʟʫʩʠʣʣʷ ʚʠʢʣʘʜʘʯʘ ʥʘ ʦʙʛʦʚʦʨʝʥʥʽ ʙʽʣʴʰʝ ʚʘʞʢʠʭ ʤʦʤʝʥʪʽʚ ʢʫʨʩʫ, 

ʚʽʜʧʦʚʽʜʷʤ ʥʘ ʧʠʪʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʯʝʨʝʟ 

ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ, ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, 

ʦʪʨʠʤʘʥʥʷ ʥʝʛʘʡʥʦʛʦ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ, ʤʦʜʝʣʴ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʜʤʦʚʠ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʦʯʥʘ ʦʩʚʽʪʘ ʜʘʻ 

ʚʘʞʣʠʚʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ ʥʘʚʠʯʢʠ ʽ ʤʘʻ ʝʤʦʮʽʡʥʫ ʩʢʣʘʜʦʚʫ.  

ʅʘʫʢʦʚʮʽ ʟ ʂʣʝʡʪʦʥʩʴʢʦʛʦ ʂʨʽʩʪʝʥʩʝʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʥʥʦʚʘʮʽʡ, ʷʢʽ ʚʞʝ 

ʙʘʛʘʪʦ ʨʦʢʽʚ ʟʘʡʤʘʶʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʤʝʪʦʜʽʚ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʟʥʘʯʘʶʪʴ, 
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ʱʦ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ  ʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʥʶ ʧʨʦʛʨʘʤʫ, ʚ ʷʢʽʡ 

ʩʪʫʜʝʥʪ ʥʘʚʯʘʻʪʴʩʷ: ʯʘʩʪʢʦʚʦ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʟ ʜʝʷʢʠʤ ʝʣʝʤʝʥʪʦʤ 

ʚʣʘʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʯʘʩʦʤ, ʤʽʩʮʝʤ, ʰʣʷʭʦʤ ʽ ʪʝʤʧʦʤ ʥʘʚʯʘʥʥʷ; ʯʘʩʪʢʦʚʦ ʚ 

ʘʫʜʠʪʦʨʽʾ ʧʽʜʯʘʩ ʟʘʥʷʪʪʷ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʢʣʘʜʘʯʝʤ; ʟʘ ʫʤʦʚʠ, ʱʦ ʫʩʽ ʝʪʘʧʠ 

ʚʧʨʦʜʦʚʞ ʰʣʷʭʫ ʥʘʚʯʘʥʥʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʤʝʞʘʭ ʢʫʨʩʫ ʘʙʦ ʧʨʝʜʤʝʪʘ 

ʧʽʜʢʣʶʯʝʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʚʽʜ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʚʦʻʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʫ ʬʦʨʤʽ 

ʜʝʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ ï ʟʜʘʯʘ ʽʩʧʠʪʫ (ʟʘʣʽʢʫ). 

ʉʴʦʛʦʜʥʽ ʻ ʙʝʟʣʽʯ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʥʘ ʚʠʙʽʨ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʥʭʨʦʥʥʽ ʡ 

ʘʩʠʥʭʨʦʥʥʽ ʬʦʨʤʘʪʠ ʚ ʤʝʨʝʞʽ. ɯʜʝʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʡ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠ ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʦɦ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʜʠʩʮʠʧʣʽʥʠ ʩʪʫʜʝʥʪʠ ʦʩʚʦʶʶʪʴ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤʘʭ 

ʥʘʚʯʘʥʥʷ (ʩʪʘʮʽʦʥʘʨʥʽʡ ʘʙʦ ʟʘʦʯʥʽʡ ʪʦʱʦ), ʘ ʽʥʰʫ ʯʘʩʪʠʥʫ - ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʤʝʨʝʞʝʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʪʦʚʥʽʩʪʶ 

ʦʩʚʽʪʥʴʦʾ ʫʩʪʘʥʦʚʠ ʚ ʮʽʣʦʤʫ ʜʦ ʧʦʜʽʙʥʦʾ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ 

ʙʘʞʘʥʥʷʤ ʽ ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʪʫʜʝʥʪʽʚ.  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʦʥʣʘʡʥ-ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʩʥʦʚʥʠʭ 

ʚʠʤʦʛ: ʤʘʪʝʨʽʘʣ ʤʘʻ ʙʫʪʠ ʮʽʢʘʚʠʤ ʽ ʟʤʽʩʪʦʚʥʠʤ, ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ 

ʚʽʜʝʦʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʙʫʜʫʪʴ 

ʟʘʢʨʽʧʣʶʚʘʪʠ ʟʥʘʥʥʷ. 

ɺ ʂʇɯ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ ʚʞʝ ʥʘ ʧʨʦʪʷʟʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʥ-ʣʘʡʥ ʚʠʢʣʘʜʘʥʥʷ ʟ ʪʝʭʥʽʯʥʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʦʝʢʪʫ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ 

çPrometheusè ʥʘ ʙʘʟʽ ʩʚʽʪʦʚʠʭ ʤʘʩʦʚʠʭ ʦʥʣʘʡʥ ʢʫʨʩʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ  

ʚʽʜʝʦʤʘʪʝʨʽʘʣ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʪʘ ʬʦʨʫʤʽʚ ʜʣʷ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. 

ɺ ʨʘʤʢʘʭ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɯʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭè (ʢʘʬʝʜʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʂʇɯ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ) ʚ 

2016é2017 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘ 

ʥʘʯʘʣʴʥʦʤʫ ʝʪʘʧʽ ʩʪʫʜʝʥʪʠ ʛʦʪʫʶʪʴʩʷ ʜʦ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʚʠʢʣʘʜʘʯʝʤ, ʱʦʙ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʛʦʚʦʨʶʚʘʪʠ ʦʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʪʘʢʦʞ ʟʘʜʘʚʘʪʠ ʫʩʽ ʥʝʦʙʭʽʜʥʽ 

ʟʘʧʠʪʘʥʥʷ. ʂʦʞʥʦʛʦ ʪʠʞʥʷ ʩʪʫʜʝʥʪʠ ʦʧʨʘʮʴʦʚʫʶʪʴ 2,5 ʛʦʜʠʥʠ ʚʽʜʝʦ ʫ ʟʨʫʯʥʠʡ 

ʜʣʷ ʩʝʙʝ ʯʘʩ. ʅʘ ʟʘʥʷʪʪʷʭ ʧʨʦʚʦʜʷʪʴʩʷ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʜʠʩʢʫʩʽʾ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.   

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʧʨʠ ʧʨʘʚʠʣʴʥʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʟʜʘʪʥʝ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, 

ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʩʢʦʨʦʯʝʥʥʷ ʛʦʜʠʥ çʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴè ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʝʜʝʥʥʷ 

ʯʘʩʪʠʥʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʦʥʣʘʡʥ ʩʝʨʝʜʦʚʠʱʝ, ʚʠʚʽʣʴʥʠʚʰʠ ʪʠʤ ʩʘʤʠʤ 

ʘʫʜʠʪʦʨʥʠʡ ʯʘʩ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʡ ʫʤʽʥʴ, ʘ ʪʘʢʦʞ 

ʚʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. 
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1.5. ȹɚɎɱ ɝɛɑɢɱɌɗɱɓɌɢɱɲ  
 

ʅʦʚʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʜʦʩʚʽʜʽ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʥʘ ʢʘʬʝʜʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ 

ʟʜʦʙʫʪʢʘʭ ʫ ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ [13]. 

ʇʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʚʠʢʣʘʜʘʯʘʤʠ  ʻ ʧʦʩʪʽʡʥʠʤ ʜʞʝʨʝʣʦʤ 

ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʧʝʮʽʘʣʽʟʘʮʽʡ. ɸ ʥʘ 

ʮʴʦʤʫ ʙʘʟʠʩʽ ï ʩʪʚʦʨʝʥʥʷ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʘʜʘʭ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ. 

ɿʘʟʥʘʯʝʥʽ ʪʝʥʜʝʥʮʽʾ ʩʧʨʠʷʶʪʴ ʪʦʤʫ, ʱʦ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫʩʽʭ ʩʧʝʮʽʘʣʽʟʘʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʨʠʛʽʥʘʣʴʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʮʽʚ ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʉʧʝʮʽʘʣʽʟʘʮʽʷ çʄʦʙʽʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾè/çʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʘʤʥʘ 

ʽʥʞʝʥʝʨʽʷ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡè. ɻʦʣʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʘʰʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʩʮʷ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʧʦʚʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʽ ʩʚʦʙʦʜʫ ʧʝʨʝʤʽʱʝʥʥʷ, ʪʦʙʪʦ ï ʤʦʙʽʣʴʥʽʩʪʴ. ʂʦʥʚʝʨʛʝʥʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʪʘ ʧʦʩʣʫʛ ʜʦʟʚʦʣʷʻ ʧʦʰʠʨʠʪʠ ʧʽʜʪʨʠʤʢʫ ʤʦʙʽʣʴʥʦʩʪʽ ʥʘ ʚʩʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʡʪʠ ʥʘ ʥʦʚʠʡ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ 

ʾʭ ʨʦʟʚʠʪʢʫ ï ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʉʧʝʮʽʘʣʽʟʘʮʽʷ çʄʦʙʽʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾè ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ, 

ʧʨʠʢʣʘʜʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ - ʙʘʢʘʣʘʚʨ, 

ʤʘʛʽʩʪʨ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ ʫ ʛʘʣʫʟʽ ʟʥʘʥʴ çʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡè, 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè,  ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʧʘʥʫʚʘʪʠ 

ʦʩʥʦʚʘʤʠ ʮʠʬʨʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ; ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ; ʧʦʙʫʜʦʚʠ, 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʟ ʧʽʜʪʨʠʤʢʦʶ ʤʦʙʽʣʴʥʦʩʪʽ. 

ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʘʡʤʘʻ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʘʤʠ ʧʽʜʪʨʠʤʢʠ 

ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʩʫʯʘʩʥʠʭ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤʘʭ ʨʘʜʽʦʜʦʩʪʫʧʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 5-ʛʦ 

ʧʦʢʦʣʽʥʥʷ, ʩʠʩʪʝʤʘʭ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʥʝʦʜʥʦʨʽʜʥʠʭ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞʘʭ ʥʘ ʙʘʟʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʘʨʭʽʪʝʢʪʫʨ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʜʘʻ ʧʦʛʣʠʙʣʝʥʽ ʟʥʘʥʥʷ ʱʦʜʦ ʥʘʣʘʛʦʜʞʝʥʥʷ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʥʠʤʠ. ʅʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʘʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʶ ʜʦʢʪʨʠʥʦʶ ʨʦʟʚʠʪʢʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ - ʨʦʟʫʤʥʠʭ ʚʩʝʧʨʦʥʠʢʥʠʭ ʤʝʨʝʞ. 

ʈʽʚʝʥʴ ʙʘʢʘʣʘʚʨʘ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʽʜʛʦʪʦʚʢʦʶ ʥʘʩʪʫʧʥʠʤʠ ʙʣʦʢʘʤʠ ʜʠʩʮʠʧʣʽʥ: 

ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʮʠʬʨʦʚʦʛʦ ʟʚôʷʟʢʫ, ʇʨʦʛʨʘʤʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʉʠʩʪʝʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʄʦʙʽʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʈʝʛʫʣʶʚʘʥʥʷ 

ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ. ɿ ʜʦʩʷʛʥʝʥʥʷʤ ʜʘʥʦʛʦ ʨʽʚʥʷ ʚʠʧʫʩʢʥʠʢ ʤʘʪʠʤʝ ʢʦʤʧʝʪʝʥʮʽʶ 

ʟʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʈʽʚʝʥʴ ʤʘʛʽʩʪʨ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʽʜʛʦʪʦʚʢʦʶ ʢʦʤʧʣʝʢʩʥʠʤ ʙʣʦʢʦʤ ʜʠʩʮʠʧʣʽʥ 

ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʘʥʫʚʘʪʠ ʦʩʥʦʚʠ ʧʽʜʪʨʠʤʢʠ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʩʠʩʪʝʤʠ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʪʝʦʨʽʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 
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ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʝʨʽʚ ʪʘ ʤʝʨʝʞ, ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʮʴʦʛʦ ʥʘʜʘʶʪʴʩʷ ʟʥʘʥʥʷ ʽʟ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʦʧʝʨʘʪʦʨʘ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʨʦʟʫʤʥʠʭ ʚʩʝʧʨʦʥʠʢʥʠʭ ʤʝʨʝʞ. ɿ 

ʜʦʩʷʛʥʝʥʥʷʤ ʜʘʥʦʛʦ ʨʽʚʥʷ ʚʠʧʫʩʢʥʠʢ ʤʘʪʠʤʝ ʢʦʤʧʝʪʝʥʮʽʶ ʟ ʨʦʟʨʦʙʢʠ, ʧʦʙʫʜʦʚʠ 

 ̔ ʫʧʨʘʚʣʽʥʥʷ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ 

ʧʽʜʪʨʠʤʢʠ ʚ ʥʠʭ ʤʦʙʽʣʴʥʦʩʪʽ. 

ʈʽʚʝʥʴ ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ ʫ ʥʘʧʨʷʤʢʫ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʽʜʛʦʪʦʚʢʦʶ ʢʦʤʧʣʝʢʩʥʠʤ ʙʣʦʢʦʤ ʜʠʩʮʠʧʣʽʥ ʜʦʢʪʦʨʩʴʢʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʘʥʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʜʦʢʪʦʨʩʴʢʦʶ ʧʨʦʛʨʘʤʦʶ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʠʩʪʝʤ ʪʘ ʧʨʦʮʝʩʽʚ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʤʠʩʪʝʮʪʚʦ ʧʦʙʫʜʦʚʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʨʦʟʫʤʥʠʭ ʚʩʝʧʨʦʥʠʢʥʠʭ ʤʝʨʝʞ, ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦ-ʥʘʫʢʦʚʠʭ ʩʪʘʨʪʘʧʽʚ ʚ 

ʩʬʝʨʽ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʉʧʝʮʽʘʣʽʟʘʮʽʷ çɸʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡè/ 

çɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡè. ʇʨʘʢʪʠʯʥʦ ʚʩʽ 

ʘʩʧʝʢʪʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʦʙʤʽʥʦʤ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʥʝ ʤʦʞʣʠʚʦ 

ʙʝʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʥʦʚʽʪʥʽʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʦʩʣʫʛʠ, 

ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ: ʚʽʜ ʧʨʦʩʪʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ - ʜʦ 

ʩʢʣʘʜʥʠʭ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘʜʘʯʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʨʠʡʦʤʫ, ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʢʠ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʟʙʽʣʴʰʝʥʥʷ ʛʥʫʯʢʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʢʦʤʫʥʽʢʘʮʽʡ. ʂʨʽʤ ʮʴʦʛʦ ʩʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʾʾ ʢʦʥʚʝʨʛʝʥʮʽʾ ʟ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʩʝ ʙʽʣʴʰʠʤ ʥʘʧʦʚʥʝʥʥʷʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ ʪʘ ʧʦʪʨʝʙʘ ʚ 

ʧʨʠʩʢʦʨʝʥʥʽ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʚʢʘʟʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʱʦ ʚʦʣʦʜʽʪʠʤʫʪʴ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷʤʠ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ 

ʟʘʛʘʣʴʥʠʭ ʟʘʩʘʜ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʡ ʟʥʘʥʥʷʤʠ ʟ ʨʝʘʣʽʟʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʉʧʝʮʽʘʣʽʟʘʮʽʷ çɸʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡè 

ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʪʝʦʨʝʪʠʯʥʫ, ʧʨʠʢʣʘʜʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟʘ 

ʟʘʛʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʛʘʣʫʟʽ ʟʥʘʥʴ çɽʣʝʢʪʨʦʥʽʢʘ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾè, 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ: 

ʙʘʢʘʣʘʚʨ, ʤʘʛʽʩʪʨ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʘʥʫʚʘʥʥʷ 

ʚʠʧʫʩʢʥʠʢʘʤʠ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʽʟ: 

- ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʧʘʨʘʪʽʚ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʙʘʛʘʪʴʤʘ ʩʣʫʞʙʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʦʜʥʦʯʘʩʥʦ; 
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- ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦ ʚʠʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ; 

- ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʦʪʨʝʙ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʫʥʢʮʽʡ ʥʘʚʽʛʘʮʽʾ, 

ʩʠʥʪʝʟʫ/ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʽʚ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

- ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ʢʦʤʫʪʘʪʦʨʠ, ʤʫʣʴʪʠʧʣʝʢʩʦʨʠ, ʧʦʙʫʪʦʚʽ ʧʨʠʡʤʘʯʽ ʮʠʬʨʦʚʠʭ 

ʩʠʛʥʘʣʽʚ, ʤʦʜʝʤʠ ʽ ʪ.ʜ.) 

- ʨʦʟʨʦʙʢʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʫʤʥʠʭ ʚʩʝʧʨʦʥʠʢʥʠʭ ʤʝʨʝʞ. 

ʈʽʚʝʥʴ ʙʘʢʘʣʘʚʨʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʙʘʥʥʷ ʚʠʧʫʩʢʥʠʢʘʤʠ ʢʦʤʧʝʪʝʥʮʽʡ ʩʪʦʩʦʚʥʦ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ, ʤʦʥʪʘʞʫ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. 

ʈʽʚʝʥʴ ʤʘʛʽʩʪʨʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʙʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ, 

ʧʨʦʝʢʪʫʚʘʥʥʶ ʪʘ ʩʪʚʦʨʝʥʥʶ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ. 

ʈʽʚʝʥʴ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʙʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ ʧʦ ʟʜʽʡʩʥʝʥʥʶ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ 

ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʝʢʪʫʚʘʥʥʶ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʨʦʪʦʪʠʧʽʚ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ. 

1.6. ȶɚəɢɑɛɞɟɌɗɨəɌ ɘɚɐɑɗɨ ɍɌɓɚɎɚɲ ɛɱɐɏɚɞɚɎɖɔ əɌɛɜɫɘɟ 

çɞɑɗɑɖɚɘɟəɱɖɌɢɱɲè 
 

ʇʣʘʥ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦ ʧʽʜʛʦʪʦʚʮʽ ʙʘʢʘʣʘʚʨʽʚ ʥʘ ʢʘʬʝʜʨʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʂʇɯ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʰʽʩʪʴʦʭ ʦʩʥʦʚʥʠʭ  

ʧʨʠʥʮʠʧʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ:  

- ʦʧʦʨʘ ʥʘ ʚʣʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʩʧʦʣʫʯʝʥʥʷ ʚ ʜʦʙʦʨʽ ʢʘʜʨʽʚ ʜʦʩʚʽʜʯʝʥʠʭ ʽ ʤʦʣʦʜʠʭ ʚʠʢʣʘʜʘʯʽʚ; 

- ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʜʘʥʥʷ ʤʦʥʦʛʨʘʬʽʡ, 

ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ; 

- ʚʟʘʻʤʦʜʽʷ ʟ ʧʘʨʪʥʝʨʘʤʠ ʟ ʽʥʰʠʭ ʢʨʘʾʥ; 

- ʪ̔ ʩʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʘ ɯʊ ʢʦʤʧʘʥʽʷʤʠ; 

- ʩʪʚʦʨʝʥʥʷ, ʧʽʜʪʨʠʤʢʘ ʪʘ ʚʽʜʩʪʦʶʚʘʥʥʷ ʽʤʽʜʞʫ (ʧʨʝʩʪʠʞʫ) ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ 

ʷʢ ʧʨʦʚʽʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʟ ʚʽʢʦʚʠʤʠ ʪʨʘʜʠʮʽʷʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʚʽʜʯʝʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ. 

ʉʘʤ ʧʣʘʥ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʠʡ ʥʘ 5 ʮʠʢʣʽʚ ʧʽʜʛʦʪʦʚʢʠ: 

ʛʫʤʘʥʽʪʘʨʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ; ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʡ; ʧʨʦʬʝʩʽʡʥʠʡ ʪʘ 

ʧʨʘʢʪʠʯʥʠʡ; ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʚʠʙʦʨʦʤ ʢʘʬʝʜʨ; ʜʠʩʮʠʧʣʽʥʠ ʚʽʣʴʥʦʛʦ ʚʠʙʦʨʫ 

ʩʪʫʜʝʥʪʽʚ. 

ʇʝʨʰʠʡ ʮʠʢʣ ʨʦʟʧʦʜʽʣʝʥʠʡ ʧʦ ʫʩʽʤ ʩʝʤʝʩʪʨʘʤ, ʱʦ ʜʝʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʟʧʦʜʽʣ 

ʧʨʝʜʤʝʪʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ (ʚ ʧʝʨʰʠʭ ʩʝʤʝʩʪʨʘʭ ʜʦʚʦʜʠʪʴʩʷ ʩʪʘʚʠʪʠ 

ʧʨʦʬʝʩʽʡʥʽ ʧʨʝʜʤʝʪʠ, ʢʦʪʨʽ ʱʝ ʚʘʞʢʦ ʩʧʨʠʡʤʘʶʪʴ ʩʪʫʜʝʥʪʠ, ʘ ʚ ʦʩʪʘʥʥʽʭ 
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ʩʝʤʝʩʪʨʘʭ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʟʦʩʝʨʝʜʠʪʠ ʩʪʫʜʝʥʪʽʚ ʥʘ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ, 

ʫʯʙʦʚʽ ʛʦʜʠʥʠ ʚʽʜʜʘʶʪʴʩʷ ʛʫʤʘʥʽʪʘʨʥʠʤ ʜʠʩʮʠʧʣʽʥʘʤ). ʅʘʞʘʣʴ, ʧʝʨʰʠʡ ʮʠʢʣ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʢʪʫʚʘʥʥʷ ʟ ʙʦʢʫ ʢʘʬʝʜʨʠ.  

ɼʨʫʛʠʡ ʮʠʢʣ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʟʦʚʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʧʨʝʜʤʝʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʦʯʘʪʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʘ. ʎʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʢʣʘʩʠʯʥʘ ʚʠʱʘ ʪʘ ʩʧʝʮʽʘʣʴʥʘ  

ʤʘʪʝʤʘʪʠʢʘ (ʪʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪ. ʩʪʘʪʠʩʪʠʢʘ, ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ), ʟʘʛʘʣʴʥʘ ʬʽʟʠʢʘ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʪʽʣʴʢʠ ʜʚʘ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʜʽʣʠ: 

ʝʣʝʢʪʨʠʢʠ ʪʘ ʤʘʛʥʝʪʠʟʤʫ (ʝʣʝʢʪʨʦʩʪʘʪʠʢʘ, ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʘ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ ʪʘ 

ʜʽʝʣʝʢʪʨʠʢʠ) ʽ ʭʚʠʣʴʦʚʠʭ ʧʨʦʮʝʩʽʚ (ʦʧʪʠʢʘ ʪʘ ʢʚʘʥʪʦʚʘ ʤʝʭʘʥʽʢʘ), ʽʥʞʝʥʝʨʥʘ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘʬʽʢʘ ʚ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʙʩʷʟʽ, ʜʠʩʮʠʧʣʽʥʘ ʤʘʡʞʝ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʦʩʥʦʚʠ ʤʝʪʨʦʣʦʛʽ,ʾ ʧʨʝʜʤʝʪ ʽʥʬʦʨʤʘʪʠʢʘ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʙʘʟʦʚʫ 

ʜʠʩʮʠʧʣʽʥʫ, ʱʦ ʥʘʮʽʣʶ  ̒ʩʪʫʜʝʥʪʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʩʪʫʧʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʜʠʩʮʠʧʣʽʥʘʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʢʦʤʧóʶʪʝʨʥʘ ʪʝʭʥʽʢʘ, ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʘʤʠ ʉ/ʉ++, Java, Perl, PHP, 

Python, ʧʣʘʪʬʦʨʤʘ .NET, Golang ʪʘ ʘʩʝʤʙʣʝʨʫ, ʦʩʥʦʚʠ ʦʙóʻʢʪʥʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

ʅʘʩʪʫʧʥʽ ʮʠʢʣʠ ʩʢʣʘʜʘʶʪʴ ʭʨʝʙʝʪ ʛʦʣʦʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʧʝʮʽʘʣʽʩʪʘ ʚ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ/ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡ. ɿʫʧʠʥʠʤʦʩʴ ʥʘ ʥʠʭ ʙʽʣʴʰ 

ʜʦʢʣʘʜʥʽʰʝ. 

ʇʦʪʨʙ̔ʥʦ ʚʽʜʟʥʘʯʠʪʠ ʟʘʢʣʘʜʝʥʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʘʬʝʜʨʠ ʥʘʩʢʨʽʟʥʫ 

ʥʝʧʝʨʝʨʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ ʧʦ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ. ʇʦʪʽʢ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʽʥʬʦʨʤʘʪʠʢʦʶ ʫ ʜʨʫʛʦʤʫ ʮʠʢʣʽ 

ʧʽʜʛʦʪʦʚʢʠ, ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʜʦʧʦʚʥʶʻ ʚʫʟʴʢʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʜʠʩʮʠʧʣʽʥʠ ʧʨʦʛʨʘʤʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ. ʎʝʡ ʧʦʪʽʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʜʠʩʮʠʧʣʽʥ: ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, ʨʦʟʨʦʙʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʘʟʠ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʦʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚ ʩʝʨʝʜʦʚʠʱʽ MatLab, WEB-ʧʨʦʛʨʘʤʫʚʘʥʥʷ/WEB-ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ 

ɯʥʪʝʨʥʝʪ, ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ.   

ʅʘʩʪʫʧʥʠʡ ʥʘʧʨʷʤ ʚʠʟʥʘʯʘʻ ʮʠʢʣ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʦʩʥʦʚʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ,  ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽʚ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʟ 

ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ, ʧʨʠʢʣʘʜʥʘ ʪʝʦʨʽʷ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʝʦʨʽʷ 

ʪʝʣʝʪʨʘʬʽʢʫ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ, ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʦʩʣʫʛʠ ʪʘ ʜʘʪʘ-ʮʝʥʪʨʠ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʤʝʨʝʞ, ʟʘʭʠʩʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʎʠʢʣ ʦʙʣʘʜʥʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚʠʟʥʘʯʘʻ ʮʠʢʣ ʽʟ ʥʘʩʪʫʧʥʠʭ ʜʠʩʮʠʧʣʽʥ: 

ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ/ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʪʝʦʨʽʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʢʘʥʘʣʠ ʟʚóʷʟʢʫ, ʙʘʛʘʪʦʢʘʥʘʣʥɹʽ ʩʠʩʪʝʤʠ, ʤʦʜʫʣʷʮʽʷ ʽ ʜʝʤʦʜʫʣʷʮʽʷ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʽʚ ʪʘ ʩʠʩʪʝʤ ʟʚóʷʟʢʫ, ʦʧʪʠʤʘʣʴʥʽ ʧʨʠʡʤʘʯʽ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ 

ʥʝʩʫʯʦʾ ʽ ʪʘʢʪʦʚʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʘʥʘʣʫ ʪʘ ʢʦʜʫʚʘʥʥʷ, 

ʩʠʩʪʝʤʠ ʟʚóʷʟʢʫ ʟ ʙʘʛʘʪʴʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ), ʪʝʦʨʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʪʘ ʩʠʛʥʘʣʽʚ,  
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ȼɔɝ. 1.7. ȽɞɜɟɖɞɟɜɌ ɛɜɑɐɘɑɞɱɎ ɱ ɢɔɖɗɱɎ ɛɱɐɏɚɞɚɎɖɔ ɝɛɑɢɱɌɗɱɝɞɱɎ 

ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɚɏɚ ɛɜɚɠɱɗɪ əɌ ɖɌɠɑɐɜɱ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕ ȶȻȣ ɱɘ. ȣ. Ƚɱɖɚɜɝɨɖɚɏɚ 

(ɘ ð ɘɌɏɱɝɞɜɌɞɟɜɌ, ȬȻ ð ɌɛɌɜɌɞəɚ-ɛɜɚɏɜɌɘəɱ ɓɌɝɚɍɔ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕ; ȸȭ ð 

ɘɚɍɱɗɨəɱ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɲ) 
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ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʘ ʪʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʩʭʝʤʦʪʝʭʥʽʢʘ (ʮʠʬʨʦʚʘ 

ʩʭʝʤʦʪʝʭʥʽʢʘ, ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ), ʮʠʬʨʦʚʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ 

(ʦʩʥʦʚʠ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʽʚ, ʜʠʩʢʨʝʪʥʽ ʩʠʩʪʝʤʠ, ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʜʠʩʢʨʝʪʥʽ 

ʬʽʣʴʪʨʠ), ʧʝʨʝʜʘʚʘʣʴʥʽ ʪʘ ʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʨʘʢʪʠ 

ʧʝʨʝʜʘʯʽ ʪʘ ʧʨʠʡʦʤʫ, ʧʨʦʛʨʘʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ, 

ʚʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ. 

ʎʠʢʣ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ: ʨʘʜʽʦʨʝʣʝʡʥʽ ʪʘ 

ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ, ʙʝʟʧʨʦʚʦʜʦʚʽ ʩʠʩʪʝʤʠ ʬʽʢʩʦʚʘʥʦʛʦ ʟʚôʷʟʢʫ, ʪʝʭʥʽʢʘ ʨʘʜʽʦ 

ʪʘ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʤʦʚʣʝʥʥʷ/ʪʝʭʥʦʣʦʛʽʾ ʤʫʣʴʪʠʤʝʜʽʘ ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠ ʮʠʬʨʦʚʦʛʦ ʤʦʚʣʝʥʥʷ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʙʝʟʧʨʦʚʦʜʦʚʽ 

ʤʝʨʝʞʽ, ʙʘʥʢʽʚʩʴʢʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ, ʩʝʥʩʦʨʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʤʝʨʝʞʽ, ʨʘʜʽʦʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʥʘʚʽʛʘʮʽʾ ʽ ʣʦʢʘʮʽʾ, ʨʘʜʽʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ 

ʪʘ ʢʦʤʧʣʝʢʩʠ, ʩʠʩʪʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʥʘʚʽʛʘʮʽʾ, ʧʨʠʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʣʝʥʥʷ 

ʩʠʛʥʘʣʽʚ. ʆʢʨʝʤʦ ʚʠʜʽʣʝʥʠʡ ʮʠʢʣ ʱʦʜʦ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, 

ʷʢʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʙʝʟʫʤʦʚʥʦ ʣʽʜʝʨʘʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʦʙʣʘʩʪʽ:  ʦʩʥʦʚʠ ʪʝʦʨʽʾ 

ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ,  ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʘʜʽʦʨʝʩʫʨʩʦʤ ʤʦʙʽʣʴʥʠʭ ʩʠʩʪʝʤ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ 

ʩʫʤʽʩʥʽʩʪʴ ʚ ʩʪʽʣʴʥʠʢʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʠ ʧʽʜʪʨʠʤʢʠ ʤʦʙʽʣʴʥʦʩʪʽ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ ʦʧʝʨʘʪʦʨʘ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ.  

ʄʘʛʽʩʪʝʨʩʴʢʘ ʧʽʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʮʠʢʣ ʩʫʪʦ ʧʨʦʬʝʩʽʡʥʠʭ ʜʠʩʮʠʧʣʽʥ: 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʘʤʠ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, ʨʦʟʫʤʥʽ ʚʩʝʧʨʦʥʠʢʥʽ ʤʝʨʝʞʽ/ɯʥʪʝʨʝʥʪ ʨʝʯʝʡ ʪʘ ʤʽʞʤʘʰʠʥʥʘ 

ʚʟʘʻʤʦʜʽʷ ʤ2ʤ, ʧʨʦʪʠʜʽʷ ʭʘʢʝʨʩʴʢʠʤ ʘʪʘʢʘʤ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ. 

 ʆʩʦʙʣʠʚʦʾ ʚʽʜʜʘʯʽ ʤʠ ʯʝʢʘʻʤʦ ʚʽʜ ʜʠʩʮʠʧʣʽʥʠ ʥʦʨʤʘʪʠʚʥ̔  ʟʘʩʘʜʠ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, ʱʦ ʧʦʚʠʥʥʘ ʥʘʜʘʪʠ ʤʘʡʙʫʪʥʽʤ ʩʧʝʮʽʘʣʽʩʪʘʤ ʟʥʘʥʥʷ ʽʟ ʟʘʛʘʣʴʥʦ 

ʧʨʘʚʦʚʠʭ ʜʽʡ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʚʝʜʝʥʥʷ ʩʚʦʛʦ ʙʽʟʥʝʩʫ ʫ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʘ 

ʪʘʢʦʞ ʥʘʚʯʠʪʠ ʷʢ ʽ ʜʝ ʧʨʦʚʦʜʠʪʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʦʪʨʠʤʘʪʠ ʣʽʮʝʥʟʽʾ ʥʘ ʯʘʩʪʦʪʠ ʯʠ ʨʽʜ ʜʽʷʣʴʥʦʩʪʽ (ʚʠʨʦʙʥʠʢ, ʦʧʝʨʘʪʦʨ) ʪʘ ʽʥ. ʎʷ 

ʜʠʩʮʠʧʣʽʥʘ ʧʦʚʠʥʥʘ ʧʽʜʛʦʪʫʚʘʪʠ ʚʠʧʫʩʢʥʠʢʘ ʢʘʬʝʜʨʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʠʤ ʩʚʦʻʾ 

ʚʣʘʩʥʦʾ ʩʧʨʘʚʠ, ʯʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚ ʨʦʙʦʪʫ ʙʫʜʴ ʷʢʦʾ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʢʦʤʧʘʥʽʾ ʷʢ ʟʥʘʶʯʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʫ ʩʚʦʾʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʰʠʨʝʥʥʷʤ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʦʶ ʻ: ʨʝʛʫʣʷʪʦʨʠʢʘ ʪʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ, ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ. 

ʋʩʝ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʷʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.7. ʅʘ ʜʘʥʽʡ ʩʭʝʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʚóʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʽ ʙʣʦʢʠ ʟʽ ʩʚʦʻʶ ʦʢʨʝʤʦʶ ʩʧʝʮʠʬʽʢʦʶ.   

1.7. Ȱɑɫɖɱ Ɍɜɏɟɘɑəɞɔ əɌ ɖɚɜɔɝɞɨ ɘɌɏɱɝɞɜɌɞɟɜɔ 
 

ʑʦʜʦ ʥʘʚʯʘʥʥʷ ʚ ʤʘʛʽʩʪʨʘʪʫʨʽ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʙʘʢʘʣʘʚʨʽʚ ʚʠʥʠʢʘʻ ʙʘʛʘʪʦ 

ʨʽʟʥʦʧʦʣʷʨʥʠʭ ʜʫʤʦʢ. ɺ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʠʢʣʘʜʝʥʘ ʩʧʨʦʙʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʨʷʜ 

ʘʨʛʫʤʝʥʪʽʚ ʥʘ ʢʦʨʠʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʘʛʽʩʪʨʘʪʫʨʽ. 

ʇʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʢʦʤʧʝʪʝʥʮʽʷʭ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʘʨʛʫʤʝʥʪ ʧʨʦʪʠ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʘʛʽʩʪʨʘʪʫʨʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 
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ʪʝʟʽ, ʱʦ ʟʚʫʯʠʪʴ ʧʨʠʙʣʠʟʥʦ ʪʘʢ: çʚʞʝ ʧʨʘʮʶʶ ʚ ʭʦʨʦʰʽʡ ʢʦʤʧʘʥʽʾ, ʚʞʝ 

ʥʦʨʤʘʣʴʥʦ ʟʘʨʦʙʣʷʶ ʽ ʤʝʥʝ ʚʩʝ ʚʣʘʰʪʦʚʫʻè. ʊʦʙʪʦ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʣʶʜʠʥʘ ʚʞʝ 

ʚʩʽʤ ʟʘʜʦʚʦʣʝʥʘ. ɸʣʝ ʧʨʦʡʜʝ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ - ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʽ 

ʷʢʱʦ ʥʝ ʟʨʦʩʪʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ, ʢʘʨ'ʻʨʥʠʡ ʨʽʩʪ ʪʝʞ ʦʧʠʥʠʪʴʩʷ ʧʽʜ ʧʠʪʘʥʥʷʤ. 

ʑʦ ʙʽʣʴʰʠʡ ʙʽʟʥʝʩ, ʪʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʭ ʜʠʧʣʦʤʽʚ, 

ʩʝʨʪʠʬʽʢʘʪʽʚ, ʩʪʫʧʝʥʽʚ ʽ ʽʥʰʠʭ ʟʥʘʢʽʚ ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʥʘʛʘʜʫʶʪʴ ʢʘʜʨʦʚʠʤ 

ʩʣʫʞʙʘʤ ʧʨʦ ʪʝ, ʱʦ ʩʧʽʚʨʦʙʽʪʥʠʢ ʛʽʜʥʠʡ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ. ʋ ʩʝʨʝʜʥʽʭ ʽ 

ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʜʝ ʩʝʨʝʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʻ ʭʦʯʘ ʙ ʥʘʡʤʝʥʰʘ ʢʦʥʢʫʨʝʥʮʽʷ, 

ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʚʘʢʘʥʩʽʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʙʽʨ ʙʫʜʝ ʟʨʦʙʣʝʥʠʡ ʥʘ ʢʦʨʠʩʪʴ ʙʽʣʴʰ 

çʦʩʚʽʯʝʥʦʛʦè, ʘ ʪʦʯʥʽʰʝ ʪʦʛʦ, ʱʦ ʤʘʻ ʙʽʣʴʰ ʧʽʜʪʚʝʨʜʞʝʥ ɹʢʦʤʧʝʪʝʥʮʽʡ.   

ʇʨʦʬʝʩʽʡʥʝ çʚʠʛʦʨʘʥʥʷè. ʅʘʚʽʪʴ ʜʫʞʝ ʪʚʦʨʯʘ ʽ ʥʘʪʭʥʝʥʥʘ ʧʨʘʮʷ ʟ ʧʣʠʥʦʤ 

ʯʘʩʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʫʪʠʥʫ, ʽ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ ʢʫʨʘʞ ʽ ʟʘʚʟʷʪʪʷ ʟʤʽʥʶʶʪʴʩʷ 

ʪʚʦʨʯʠʤ ʚʠʛʦʨʘʥʥʷʤ. ʄʦʞʥʘ ʙʫʣʦ ʙ ʽ ʧʝʨʝʚʯʠʪʠʩʷ, ʘʣʝ ʜʦ ʮʴʦʛʦ ʤʦʤʝʥʪʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʫ ʣʶʜʠʥʠ ʚʞʝ ʩʽʤ'ʷ, ʷʢʫ ʪʨʝʙʘ ʫʪʨʠʤʫʚʘʪʠ ʪʘ ʡ ʩʘʤʘ ʨʦʙʦʪʘ ʟʘʙʠʨʘʻ ʚʝʩʴ 

ʯʘʩ, ʥʝ ʟʘʣʠʰʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʚʯʠʪʠʩʷ. ʄʘʛʽʩʪʨʘʪʫʨʘ ʜʘʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʧʦʛʣʷʜ, 

ʧʽʜʚʠʱʫʻ ʝʨʫʜʠʮʽʶ, ʦʨʽʻʥʪʫʻ ʥʘ ʘʥʘʣʽʟ ʽ ʨʝʬʣʝʢʩʽʶ, ʬʦʨʤʫʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ 

ʪʘ ʢʨʝʘʪʠʚʥʽ ʥʘʚʠʯʢʠ. ʄʘʶʯʠ ʙʽʣʴʰʝ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʙʽʣʴʰ ʰʠʨʦʢʝ ʧʦʣʝ ʟʦʨʫ 

ʥʘʙʘʛʘʪʦ ʣʝʛʰʝ ʟʤʽʥʠʪʠ ʨʦʙʦʪʫ ʽ ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʥʘ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʫʥʠʢʘʶʯʠ ʪʦʛʦ ʩʘʤʦʛʦ çʪʚʦʨʯʦʛʦ ʚʠʛʦʨʘʥʥʷè. 

ɼʝʨʞʘʚʥʽ ʬʦʨʤʘʣʴʥʦʩʪʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦʯʠʥʘʶʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʪʘʥʜʘʨʪʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʷʢʠʭ ʧʨʦʧʠʩʫʻʪʴʩʷ ʥʝ 

ʪ̔ ʣʴʢʠ ʪʝ, ʱʦ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʽ ʚʤʽʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢ ʫ ʩʚʦʾʡ ʦʙʣʘʩʪʽ, ʷʢʽ ʬʫʥʢʮʽʾ 

ʚʠʢʦʥʫʚʘʪʠ ʽ ʟʘ ʱʦ ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ - ʚ ʥʠʭ ʪʘʢʦʞ ʧʨʦʧʠʩʘʥʠʡ ʨʽʚʝʥʴ 

ʦʩʚʽʪʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʟʘʡʤʘʪʠ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʧʦʩʘʜʠ.  

ʏʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ ʤʦʞʣʠʚʽʩʪʴ ʨʫʭʘʪʠʩʷ ʧʦ ʩʣʫʞʙʦʚʠʭ ʩʭʦʜʘʭ ʫ ʚʝʣʠʢʦʤʫ 

ʙʽʟʥʝʩʽ ʙʝʟ ʜʠʧʣʦʤʘ ʤʘʛʽʩʪʨʘ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ. ɸʣʝ ʥʘʚʽʪʴ ʽ ʜʣʷ 

ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʚʽʜʩʫʪʥʽʩʪʴ ʬʘʭʽʚʮʽʚ ʟ ʤʘʛʽʩʪʝʨʩʴʢʠʤʠ ʜʠʧʣʦʤʘʤʠ ʤʦʞʝ ʩʪʘʪʠ 

ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʚʠʛʨʘʰʫ ʜʝʨʞʘʚʥʦʛʦ ʪʝʥʜʝʨʘ ʥʘ ʨʦʟʨʦʙʢʫ ʘʙʦ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʝʢʪʫ. 

ʅʘʚʯʘʪʠʩʴ, ʱʦʙ ʚʯʠʪʠʩʷ. ʄʘʛʽʩʪʨʘʪʫʨʘ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʯʠʪʴ ʚʯʠʪʠʩʷ, ʘ 

ʟʥʘʯʠʪʴ - ʚʠʧʫʩʢʥʠʢ ʤʘʛʽʩʪʨʘʪʫʨʠ ʙʫʜʝ ʙʽʣʴʰ ʫʩʧʽʰʥʦ ʩʧʨʠʡʤʘʪʠ ʥʦʚʝ, ʚʦʣʦʜʽʪʠ 

ʥʘʚʠʯʢʘʤʠ ʩʘʤʦʥʘʚʯʘʥʥʷ. ʋ ʤʘʛʽʩʪʨʘʪʫʨʫ ʧʨʠʭʦʜʷʪʴ ʚʠʢʣʘʜʘʯʽ ʟ ʙʽʟʥʝʩʫ, ʱʦʙ ʥʝ 

ʪʽʣʴʢʠ ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ, ʘ ʡ ʥʘʚʯʠʪʠ ʚʠʧʫʩʢʥʠʢʘ çʧʽʜ ʩʝʙʝè, ʬʦʨʤʫʶʯʠ 

ʘʢʪʫʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʤʘʛʽʩʪʨʘʪʫʨʠ - ʥʘ ʚʩʝ ʞʠʪʪʷ 

ʩʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʫ çʟʘʣʝʞʥʽʩʪʴè ʚʽʜ ʥʘʚʯʘʥʥʷ, ʚʽʜ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. ɯ ʪʦʜʽ 

ʤʦʞʥʘ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ, ʱʦ ʢʘʨ'ʻʨʘ ʦʙʦʚôʷʟʢʦʚʦ ʩʢʣʘʜʝʪʴʩʷ ʚʜʘʣʦ. 
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ȮȻȼȺȮȬȰȲȱȹȹɋ ȽȿɃȬȽȹȴɁ ȾȱɁȹȺȷȺȯȣȵ 

ȾȬ ȸȱȾȺȰȴȶȴ ȮȴȶȷȬȰȬȹȹɋ Ȯ 

ȾȱȷȱȶȺȸȿȹȣȶȬɂȣɋɁ 
 

ȺɝɞɌɛɚɎ Ⱥ.Ȭ., Ƀɟɍ ȸ.ȸ., ɄɑɎɣɑəɖɚ ȣ.ȣ., ȼɔɝɢɚɎɌ ȶ.ȣ. 
 

INTRODUC TION OF MODERN TEACHING 

METHODS AND TECHNOLOGIES INTO 

TELECOMMUNICATIONS  
 

Ostapov O.A., Chub M.M., Shevchenko I .I ., Rystsova K.I . 
 
Authors of the section, as practicing experts in 

the testing of telecommunication systems, 

experiment with the latest tools and 

approaches to increase the efficiency of the 

teacher's work, and share the experience and 

results of their implementation. 

Corresponding experience gained during the 

teaching of the discipline "Development and 

testing of software" for students of the second 

year of the "Electronic communications 

hardware and software" direction of the 

Department of Telecommunications of the 

Institute of Telecommunication Systems of 

Igor Sikorsky NTUU KPI. 

The section describes Google's integrated 

cloud environment for communication with 

students, planning and collaboration on cloud-

based documents, providing and verifying 

homework assignments, and results 

evaluation. 

Additionally, approaches to teaching that were 

used, are listed along with conclusions about 

their expediency and success. 

ɸʚʪʦʨʠ ʤʦʥʦʛʨʘʬʽʾ, ʧʨʘʢʪʠʢʫʶʯʽ 

ʩʧʝʮʽʘʣʽʩʪʠ ʟ ʪʝʩʪʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫ-

ʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʽʟ 

ʥʦʚʽʪʥʽʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʤʝʪʦʜʠʢʘʤʠ 

ʚʠʢʣʘʜʘʥʥʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʘʮʽ ʚʠʢʣʘʜʘʯʘ, ʽ ʜʽʣʷʪʴʩʷ ʜʦʩʚʽʜʦʤ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʠʡ ʜʦʩʚʽʜ ʦʪʨʠʤʘʥʠʡ ʧʽʜ ʯʘʩ 

ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ñʈʦʟʨʦʙʢʘ ʪʘ 

ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷò ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʥʘʧʨʷʤʢʫ ñɸʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡò ʜʨʫʛʦʛʦ 

ʢʫʨʩʫ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ɯʥʩʪʠʪʫʪʫ 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʉʠʩʪʝʤ ʅʊʋʋ ʂʇɯ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. 

ʋ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʠʩ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʢʦʤʧʘʥʽʾ Google ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʜʦʢʫʤʝʥʪʘʤʠ ʚ 

ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ, ʥʘʜʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʽ ʦʮʽʥʶʚʘʥʥʷ. 

ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʣʽʯʝʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʢʣʘʜʘʥʥʷ, ʱʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ, ʽʟ 

ʚʠʩʥʦʚʢʘʤʠ ʱʦʜʦ ʾʭ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ 

ʫʩʧʽʰʥʦʩʪʽ. 
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2.1. ȽɗɚɎəɔɖ ɞɑɜɘɱəɱɎ 
 

Ⱦɑɜɘɱə ȮɔɓəɌɣɑəəɫ 

Google 

Classroom 

ʉʝʨʚʽʩ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ - 

https://classroom.google.com 

ʂʘʣʝʥʜʘʨ ɽʣʝʢʪʨʦʥʥʠʡ ʢʘʣʝʥʜʘʨ Google - https://calendar.google.com 

ʇʦʰʪʘ ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ Google - https://mail.google.com 

ʍʤʘʨʥʝ 

ʩʭʦʚʠʱʝ 

Cʝʨʚʽʩ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʬʘʡʣʽʚ Google - 

https://drive.google.com 

 

 

2.2. ȳɌɏɌɗɨəɱ ɛɚɗɚɒɑəəɫ 
 

ɺʠʢʣʘʜʘʮʴʢʠʡ ʩʢʣʘʜ ʢʫʨʩʫ çʈʦʟʨʦʙʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷè ʚʞʝ ʥʘ ʧʨʦʪʷʟʽ 5 ʨʦʢʽʚ ʦʧʪʠʤʽʟʫʻ ʩʫʧʫʪʥʽ ʧʨʦʮʝʩʠ ʚʠʢʣʘʜʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʟʨʦʙʠʪʠ ʡʦʛʦ ʨʝʩʫʨʩʥʦ-ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʮʽʢʘʚʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

[1, 2]. ɿʘ ʮʝʡ ʯʘʩ ʤʠ ʚʠʟʥʘʯʠʣʠ ʜʣʷ ʩʝʙʝ 6 ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʤʦʛ ʜʦ çʽʜʝʘʣʴʥʦʛʦè 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʷʢʠʡ ʤʘʻ ʜʦʧʦʤʘʛʘʪʠ ʚʠʢʣʘʜʘʯʝʚʽ ʤʝʥʰʝ ʟʘʡʤʘʪʠʩʴ 

ʚʠʩʥʘʞʣʠʚʦʶ çʧʘʧʝʨʦʚʦʶè ʨʦʙʦʪʦʶ ʽ ʙʽʣʴʰʝ ʯʘʩʫ ʧʨʠʜʽʣʷʪʠ ʘʢʪʫʘʣʴʥʠʤ 

ʩʧʦʩʦʙʘʤ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʩʪʫʜʝʥʪʘʤ ï ʟʙʽʣʴʰʫʚʘʪʠ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ 

ʢʫʨʩʽ. ʊʘʢʠʤʠ ʚʠʤʦʛʘʤʠ ʻ ʥʘʩʪʫʧʥ̔: 

- ʣʝʛʢʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʤʘʪʝʨʽʘʣʽʚ (ʚ ʙʫʜʴ ʷʢʦʤʫ ʤʽʩʮʽ, ʟ ʙʫʜʴ ʷʢʦʛʦ 

ʧʨʠʩʪʨʦʶ); 

- ʘhʙʣʦʥʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʪʝʤʠ ʣʝʢʮʽʡ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʟʚʠʯʘʡ ʽʜʝʥʪʠʯʥʽ ʜʣʷ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʛʨʫʧ 

ʦʜʥʽʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ); 

- ʞʦʜʥʠʭ ʧʘʧʝʨʽʚ! (ʚʩʽ ʢʦʥʪʨʦʣʴʥʽ, ʜʦʤʘʰʥʽ, ʢʫʨʩʦʚʽ ʽ ʪ.ʜ. ï ʚʠʢʣʶʯʥʦ 

online); 

- ʞʦʜʥʠʭ ʚʪʨʘʯʝʥʠʭ ʨʦʙʽʪ! (ʚʩʽ ʨʦʙʦʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ online); 

- ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ (ʧʣʘʥʫʚʘʥʥʷ, ʨʦʟʢʣʘʜ, ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ, 

ʧʝʨʝʚʽʨʢʘ, ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ, ʢʦʥʪʨʦʣʴ, ʥʦʪʠʬʽʢʘʮʽʾ); 

-  ̔ʥʘʨʝʰʪʽ ï ʟʘʜʦʚʦʣʝʥʥʷ! (ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʨʦʙʦʪʠ ʟ ʷʢʽʩʥʠʤʠ ʩʫʯʘʩʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʽ ʚʠʢʣʘʜʘʯʘ, ʽ ʦʩʦʙʣʠʚʦ ʩʪʫʜʝʥʪʽʚ). 

ɿʘ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʽʚ ʟʘ ʚʢʘʟʘʥʦʶ ʪʝʤʘʪʠʢʦʶ ʝʚʦʣʶʮʽʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʫʨʩʫ, ʚʠʛʣʷʜʘʣʘ 

ʧʨʠʙʣʠʟʥʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 2.1.): 
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ȼɔɝ. 2.1. ȱɎɚɗɪɢɱɫ ɱəɝɞɜɟɘɑəɞɌɜɱɪ ɐɗɫ ɓɌɍɑɓɛɑɣɑəəɫ ɟɣɍɚɎɚɏɚ ɛɜɚɢɑɝɟ ɖɟɜɝɟ 

çȾɑɝɞɟɎɌəəɫ ɛɜɚɏɜɌɘəɚɏɚ ɓɌɍɑɓɛɑɣɑəəɫè: 

ȻɌɛɑɜɔ -> Excel -> Moodle -> Google Sites -> Google Classroom 
 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʠʰʝ ʦʩʪʘʥʥʽʡ ʽʥʩʪʨʫʤʝʥʪ ʚ 

ʮʴʦʤʫ ʣʘʥʮʶʞʢʫ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʟʘʟʥʘʯʝʥʠʤ ʚʠʱʝ ʚʠʤʦʛʘʤ. ʊʦʤʫ ʚ ʮʴʦʤʫ 

ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʩʘʤʝ Google Classroom, ʷʢʠʡ ʤʦʞʝ ʩʪʘʪʠ 

ʜʦʧʦʤʽʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ çɽʣʝʢʪʨʦʥʥʦʛʦ ʢʘʤʧʫʩʫè ʂʇɯ ʽʤ. ɯ. 

ʉʢ̔ʦʨʩʴʢʦʛʦ. 

ɸ ʪʘʢʦʞ, ʦʩʢʽʣʴʢʠ ʞʦʜʝʥ ʽʥʩʪʨʫʤʝʥʪ ʥʝ ʻ ʛʘʨʘʥʪʽʻʶ ʷʢʽʩʥʦʛʦ ʪʘ ʮʽʢʘʚʦʛʦ 

ʫʯʙʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʪʦ ʜʦʜʘʪʢʦʚʦ ʨʦʟʛʣʷʥʝʤʦ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʜʝʷʢʽ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʢʣʘʜʘʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʙʠʪʠ ʧʨʦʮʝʩ ʮʽʢʘʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 

2.3. ȽɑɜɎɱɝɔ ɐɗɫ əɌɎɣɌəəɫ 
 

ɺ ʷʢʦʩʪʽ ʢʣʶʯʦʚʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ ʤʠ ʚʠʨʽʰʠʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google Classroom. ʎʝʡ ʩʝʨʚʽʩ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧʘʥʽʾ Google (ʨʠʩ. 2.2.), ʪʘʢʠʤʠ ʷʢ ʢʘʣʝʥʜʘʨ, ʧʦʰʪʘ, ʭʤʘʨʥʝ 

ʩʭʦʚʠʱʝ, ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʟʥʘʯʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, ʜʽʣʠʪʠʩʷ ʤʘʪʝʨʽʘʣʘʤʠ ʢʫʨʩʫ ʪʘ ʥʦʚʠʥʘʤʠ, ʚʠʩʪʘʚʣʷʪʠ ʦʮʽʥʢʠ, 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʩʪʫʜʝʥʪʘʤ ʪʘ ʚʠʢʣʘʜʘʯʘʤ - ʫ ʚʠʛʣʷʜʽ ʩʪʨʽʯʢʠ ʥʦʚʠʥ ʪʘ ʢʦʤʝʥʪʘʨʽʚ. 

 

 

ȼɔɝ. 2.2. ȣəɞɑɏɜɚɎɌəɑ ɡɘɌɜəɑ 

ɝɑɜɑɐɚɎɔɥɑ ɐɗɫ əɌɎɣɌəəɫ Ɏɱɐ 

ɖɚɘɛɌəɱɲ Google 
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ʅʘ ʧʝʨʰʦʤʫ ʟʘʥʷʪʪʽ ʩʪʫʜʝʥʪʘʤ ʽ ʩʪʘʨʦʩʪʘʤ ʛʨʫʧ ʚʠʜʘʶʪʴʩʷ ʢʦʜʠ (ʨʠʩ. 2.3.), ʟ 

ʷʢʠʤʠ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠʩʴ ʜʦ ʩʚʦʻʾ ʛʨʫʧʠ (ʨʠʩ. 2.4.). ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʟʙʘʚʣʷʻ 

ʚʠʢʣʘʜʘʯʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʜʣʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ 

ʚʣʘʩʥʦʨʫʯ.  

 

 

ȼɔɝ. 2.3. 

ȮɔɖɗɌɐɌɣ əɌɐɌɯ 

ɝɞɟɐɑəɞɌɘ ɖɚɐ 

ɐɗɫ ɐɚɝɞɟɛɟ Ɏ 

ɖɗɌɝ 

 

ȼɔɝ. 2.4. 

Ƚɞɟɐɑəɞɔ 

ɛɜɔɯɐəɟɪɞɨɝɫ ɐɚ 

ɖɗɌɝɟ ɓɌ 

ɎɖɌɓɌəɔɘ ɖɚɐɚɘ 

 



60 

 

ɼʦ ʘʙʦ ʧʽʩʣʷ ʢʦʞʥʦʾ ʣʝʢʮʽʾ ʫ ʩʪʨʽʯʢʫ ʥʦʚʠʥ ʚʠʢʣʘʜʘʯ ʜʦʜʘʻ ʤʘʪʝʨʽʘʣʠ ʣʝʢʮʽʾ, 

ʤʝʪʦʜʠʯʥʫ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʣʽʪʝʨʘʪʫʨʫ (ʨʠʩ. 2.5.) - ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʪʨʠʤʫʻ ʢʦʧʽʶ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʩʚʦʶ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ (ʨʠʩ. 2.6.). ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʛʘʨʘʥʪʫʻ ʦʩʦʙʠʩʪʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʟʘ ʦʪʨʠʤʘʥʠʡ ʤʘʪʝʨʽʘʣ. 

 

 

ȼɔɝ. 2.5. 

ȻɟɍɗɱɖɌɢɱɫ 

ɘɑɞɚɐɔɣəɔɡ 

ɘɌɞɑɜɱɌɗɱɎ Ɏ 

Google Classroom 

 

ȼɔɝ. 2.6. 

ȹɚɞɔɠɱɖɌɢɱɫ Ɏ ɛɚɤɞɱ 

ɝɞɟɐɑəɞɌ ɛɜɚ əɚɎɱ 

ɛɟɍɗɱɖɌɢɱɲ ɓɜɚɍɗɑəɱ Ɏ 

Google Classroom 
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ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ ʚ ʮʽʡ ʞʝ ʩʪʨʽʯʮʽ ʧʫʙʣʽʢʫʻʪʴʩʷ ʜʦʤʘʰʥʻ 

ʟʘʚʜʘʥʥʷ (ʨʠʩ. 2.7.), ʷʢʝ ʤʦʞʝ ʤʘʪʠ ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ - ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʪʫʜʝʥʪʠ 

ʦʪʨʠʤʫʶʪʴ ʚ ʢʘʣʝʥʜʘʨ ʥʘʛʘʜʫʚʘʥʥʷ ʟʨʦʙʠʪʠ ʜʦʤʘʰʥʶ ʨʦʙʦʪʫ ʚʯʘʩʥʦ (ʨʠʩ. 2.8.). 

ʗʢʱʦ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ ʤʽʩʪʠʪʴ ʬʘʡʣ ʽʟ ʰʘʙʣʦʥʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ, ʪʦ Google 

Classroom ʘʚʪʦʤʘʪʠʯʥʦ ʟʨʦʙʠʪʴ ʢʦʧʽʶ ʰʘʙʣʦʥʘ ʚ ʧʝʨʩʦʥʘʣʴʥʝ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ 

ʢʦʞʥʦʤʫ ʩʪʫʜʝʥʪʫ (ʨʠʩ. 2.9.). 

 

 

ȼɔɝ. 2.7. 

ȳɌɎɐɌəəɫ əɌ 

ɐɚɘɌɤəɪ ɜɚɍɚɞɟ, 

ɚɛɟɍɗɱɖɚɎɌəɑ Ɏ Google 

Classroom 

 

ȼɔɝ. 2.8. 

ȹɌɏɌɐɟɎɌəəɫ Ɏ ɖɌɗɑəɐɌɜɱ 

ɝɞɟɐɑəɞɌ ɛɜɚ ɖɱəɢɑɎɟ ɐɌɞɟ 

ɓɐɌɣɱ ɐɚɘɌɤəɨɚɲ ɜɚɍɚɞɔ Ɏ 

Google Classroom 
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ȼɔɝ. 2.9. 

ȻɑɜɝɚəɌɗɨəɌ ɖɚɛɱɫ 

ɤɌɍɗɚəɟ ɐɚɖɟɘɑəɞɟ 

ɐɗɫ ɎɔɖɚəɌəəɫ 

ɐɚɘɌɤəɨɚɏɚ 

ɓɌɎɐɌəəɫ, 

ɌɎɞɚɘɌɞɔɣəɚ 

ɝɞɎɚɜɑəɌ Ɏ ɡɘɌɜəɚɘɟ 

ɝɡɚɎɔɥɱ ɝɞɟɐɑəɞɌ 

 
 

ʉʪʫʜʝʥʪʠ ʟʜʘʶʪʴ ʜʦʤʘʰʥʶ ʨʦʙʦʪʫ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʫʙʣʽʢʘʮʽʶ ʽʟ 

ʜʦʤʘʰʥʽʤ ʟʘʚʜʘʥʥʷʤ. ɺʽʜʧʦʚʽʜʴ ʤʽʩʪʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʬʘʡʣ ʽʟ ʜʦʤʘʰʥʴʦʶ 

ʨʦʙʦʪʦʶ. ɺʩʽ ʬʘʡʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ. ɺʠʢʣʘʜʘʯ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʤʘʻ ʚʩʽ ʟʜʘʥʽ ʜʦʤʘʰʥʽ ʨʦʙʦʪʠ ʢʦʥʩʦʣʽʜʦʚʘʥʠʤʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʤʦʞʝ ʧʝʨʝʚʽʨʷʪʠ, 

ʧʦʚʝʨʪʘʪʠ ʥʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʢʦʤʝʥʪʫʚʘʪʠ ʪʘ ʚʠʩʪʘʚʣʷʪʠ ʦʮʽʥʢʠ - ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ 

ʜʽʡ ʙʫʜʫʪʴ ʦʜʨʘʟʫ ʚʽʜʦʤʽ ʩʪʫʜʝʥʪʫ (ʨʠʩ. 2.10.). 

 

 

ȼɔɝ. 2.10. 

ȻɑɜɑɎɱɜɖɌ 

ɐɚɘɌɤəɱɡ ɜɚɍɱɞ 

Ɏ Google 

Classroom 

 

ʆʩʢʽʣʴʢʠ ʚʩʷ ʘʢʪʠʚʥʽʩʪʴ ʟ ʜʦʤʘʰʥʽʤʠ ʨʦʙʦʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʚʠʛʣʷʜʽ, ʩʪʫʜʝʥʪʘʤ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʨʫʢʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ, ʰʫʢʘʪʠ 
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ʚʠʢʣʘʜʘʯʘ ʪʘ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʟʘʭʠʩʪ ʨʦʙʦʪʠ. ʏʘʩ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʦʪʘʭ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘ ʟʘʩʚʦʻʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ. 

ɼʦʜʘʪʢʦʚʦ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʢʘʣʝʥʜʘʨ, ʚ ʷʢʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʶʻʤʦ 

ʨʦʟʢʣʘʜ ʚʩʽʭ ʣʝʢʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʽ ʥʘʜʘʻʤʦ ʜʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʩʪʫʜʝʥʪʘʤ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʚʩʽʤ ʙʫʪʠ ʧʦʽʥʬʦʨʤʦʚʘʥʠʤʠ: ʜʝ, ʢʦʣʠ ʽ ʷʢʝ ʩʘʤʝ ʟʘʥʷʪʪʷ ʚʽʜʙʫʜʝʪʴʩʷ. 

ʊʘʢʦʞ, ʫ ʨʘʟʽ ʧʝʨʝʥʦʩʫ ʙʫʜʴ-ʷʢʦʾ ʧʘʨʠ, ʚʩʽ ʧʽʜʧʠʩʘʥʽ ʥʘ ʢʘʣʝʥʜʘʨ ʦʜʨʘʟʫ ʞ 

ʦʪʨʠʤʫʶʪʴ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʮʝ. 

ʆʮʽʥʢʠ ʩʪʫʜʝʥʪʽʚ ʤʠ ʚʥʦʩʠʤʦ ʚ ʟʘʛʘʣʴʥʠʡ ʪʘʙʝʣʴ, ʩʪʚʦʨʝʥʠʡ ʥʘ ʙʘʟʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ Google Sheets (ʨʠʩ. 2.11.). ɹʫʜʴ-ʭʪʦ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʤʦʞʝ 

ʟʘʡʪʠ ʽ ʧʦʙʘʯʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʛʨʫʧʠ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʬʽʥʘʣʴʥʫ ʦʮʽʥʢʫ 

ʟʘ ʢʫʨʩ. 

 

 

ȼɔɝ. 2.11. 

ȾɌɍɑɗɨ ɓ 

ɛɚɞɚɣəɔɘɔ 

ɍɌɗɌɘɔ ɓɌ ɞɑɘɔ 

ɖɟɜɝɟ Ɏ Google 

Sheets 

 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʚʠʱʝʚʢʘʟʘʥʽ ʩʝʨʚʽʩʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʩʪʫʧʥʽ 

ʷʢ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʪʘʢ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʚʝʙ ʩʪʦʨʽʥʢʠ ʫ ʙʫʜʴ ʷʢʦʤʫ ʙʨʘʫʟʝʨʽ, 

ʥʘ ʙʫʜʴ ʷʢʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʩʤʘʨʪʬʦʥʽʚ 

ʥʘ Android ʘʙʦ iOS. ʇʦʜʽʙʥʘ ʛʥʫʯʢʽʩʪʴ ʧʣʘʪʬʦʨʤʠ (ʨʠʩ. 2.12.) ʨʦʙʠʪʴ ʤʦʞʣʠʚʦʶ 

ʩʧʽʣʴʥʫ ʚʽʜʜʘʣʝʥʫ ʧʨʘʮʶ ʩʪʫʜʝʥʪʘ ʪʘ ʚʠʢʣʘʜʘʯʘ ʤʘʶʯʠ ʣʠʰʝ ʩʤʘʨʪʬʦʥ ʫ ʨʫʢʘʭ.  

 

 
ȼɔɝ. 2.12. ȺɝɎɱɞəɱ ɝɑɜɎɱɝɔ Google ɐɚɝɞɟɛəɱ əɌ ɜɱɓəɚɘɌəɱɞəɔɡ ɛɜɔɝɞɜɚɫɡ 
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2.4. ȻɜɚɏɜɌɘɔ ɐɗɫ əɌɎɣɌəəɫ 
 

ɼʣʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʠʟʢʫ ʚʝʙ ʩʝʨʚʽʩʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʚ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʪʘ ʚʝʙ ʤʘʛʘʟʠʥ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʢʚʠʪʢʽʚ ʥʘ ʚʠʩʪʘʚʠ. ɺʠʱʝʚʢʘʟʘʥʽ 

ʜʦʜʘʪʢʠ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʨʠʩʘʤʠ:  

¶ ɼʦʙʨʝ ʦʧʨʘʮʴʦʚʘʥʠʤʠ ʩʧʽʣʴʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ (ʚʩʽ ʜʦʜʘʪʢʠ 

ʨʦʟʨʦʙʣʷʣʠʩʴ ʷʢ ʢʦʤʧʣʝʢʩʥʝ ʽʥʪʝʛʨʦʚʘʥʝ ʨʽʰʝʥʥʷ ʟ ʤʝʪʦʶ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘ 

ʧʨʘʢʪʠʮʽ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʇɿ) 

¶ ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ ʪʘ ʧʦʰʠʨʝʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʱʦ 

ʧʦʣʝʛʰʫʻ ʧʦʜʘʣʴʰʝ ʩʧʨʠʡʥʷʪʪʷ ʘʥʘʣʦʛʽʯʥʦʛʦ ʇɿ ʧʦʟʘ ʤʝʞʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ) 

¶ ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ ʪʘ ʧʦʰʠʨʝʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʪʝʩʪʫʚʘʥʥʷ (ʱʦ ʧʦʣʝʛʰʫʻ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ ʰʣʷʭʦʤ ʾʭ 

ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ) 

¶ ʄʦʞʣʠʚʽʩʪʶ ʜʦʜʘʚʘʪʠ ʘʙʦ ʧʨʠʙʠʨʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʩʢʦʥʬʽʛʫʨʦʚʘʥʽ ʧʦʤʠʣʢʠ 
ʚ ʇɿ (ʟʘʜʣʷ ʧʨʘʢʪʠʢʠ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʇɿ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ ʽʪʝʨʘʮʽʡʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʇɿ) 

ʎʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʽʟ 

ʧʦʩʪʫʧʦʚʠʤ ʟʘʥʫʨʝʥʥʷʤ ʚ ʟʘʜʘʯʽ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʇɿ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʇɿ. ʅʘ ʧʨʠʢʣʘʜʽ ʚʠʱʝʚʢʘʟʘʥʠʭ ʜʦʜʘʪʢʽʚ ʩʪʫʜʝʥʪʠ ʤʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʢʫʚʘʪʠ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʦʪʨʠʤʘʥʽ ʥʘ ʧʘʨʘʭ (ʨʠʩ. 2.13.). 

 

 
 

ȼɔɝ. 2.13. ȮɗɌɝəɑ Ȼȳ ɐɗɫ ɎɱɐɛɜɌɢɪɎɌəəɫ ɛɜɌɖɞɔɣəɔɡ əɌɎɔɣɚɖ ɱɓ ɝɞɟɐɑəɞɌɘɔ 
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2.5. ȸɑɞɚɐɚɗɚɏɱɲ ɎɔɖɗɌɐɌəəɫ, ɛɗɪɝɔ ɞɌ ɘɱəɟɝɔ 
 

ʉʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʄʦʪʠʚʫʻʤʦ ʩʪʫʜʝʥʪʽʚ ʚʽʜʚʽʜʫʚʘʪʠ ʟʘʥʷʪʪʷ ʮʽʢʘʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ.  

ʅʘ ʧʝʨʰʽʡ ʣʝʢʮʽʾ ʙʫʣʦ ʦʛʦʣʦʰʝʥʦ, ʱʦ ʚʠʢʣʘʜʘʯʽ ʥʝ ʚʽʜʥʽʤʘʶʪʴ ʙʘʣʠ ʟʘ 

ʧʨʦʧʫʩʢ ʣʝʢʮʽʡ - ʧʨʦʪʝ ʥʘ ʢʦʞʥʦʤʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʙʫʜʝ ʢʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ 

ʧʦ ʤʘʪʝʨʽʘʣʘʤ ʤʠʥʫʣʦʾ ʣʝʢʮʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʝʢʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʥʘʧʨʠʢʽʥʮʽ ʢʫʨʩʫ ʚʽʜʚʽʜʫʚʘʣʦ ʜʫʞʝ 

ʤʘʣʦ ʩʪʫʜʝʥʪʽʚ, ʥʠʟʴʢʽ ʙʘʣʠ ʟʘ ʢʦʥʪʨʦʣʴʥʽ ʥʽʢʦʛʦ ʥʝ ʣʷʢʘʣʠ. 

ɺʠʩʥʦʚʦʢ: ʥʝ ʤʦʞʥʘ ʩʪʘʚʠʪʠʩʴ ʜʦ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʷʢ ʜʦ ʜʦʨʦʩʣʠʭ ʤʦʪʠʚʦʚʘʥʠʭ 

ʣʶʜʝʡ.  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʤʘʡʙʫʪʥʻ: ʜʦʟʚʦʣʠʪʠ ʥʝ ʚʽʜʚʽʜʫʚʘʪʠ ʣʝʢʮʽʾ ʣʠʰʝ ʪʠʤ, ʚ 

ʢʦʛʦ ʥʝʤʘʻ ʙʦʨʛʽʚ ʟʘ ʜʦʤʘʰʥʽʤʠ ʨʦʙʦʪʘʤʠ ʪʘ ʩʝʨʝʜʥʽʡ ʙʘʣ ʟʘ ʜʦʤʘʰʥʽ ʪʘ 

ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʥʝ ʤʝʥʰʝ 80%. 

 

ʐʘʙʣʦʥʠ ʜʦʤʘʰʥʽʭ ʨʦʙʽʪ 

ʇʨʦʧʦʥʫʶʯʠ ʩʪʫʜʝʥʪʘʤ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʾʭ ʦʬʦʨʤʣʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʪʘ ʟʨʫʯʥʠʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʣʠ 

ʰʘʙʣʦʥʠ ʜʦʤʘʰʥʽʭ ʨʦʙʽʪ. ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʦʢʨʽʤ ʟʘʚʜʘʥʥʷ ʦʪʨʠʤʫʻ ʜʦʢʫʤʝʥʪ, ʚ 

ʷʢʠʡ ʤʘʻ ʚʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʨʦʙʦʪʠ. ʊʘʢʦʞ ʰʘʙʣʦʥ ʤʦʞʝ ʤʘʪʠ ʧʨʠʢʣʘʜ 

ʟʘʧʦʚʥʝʥʥʷ ʟ ʧʨʘʚʠʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʝʪʘʧʽ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ, ʘʣʝ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʧʨʠ ʾʭ ʧʝʨʝʚʽʨʮʽ ʪʘ ʧʽʜʚʠʱʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʨʦʙʦʪʫ ʙʫʜʝ ʟʨʦʙʣʝʥʦ, ʪʘ ʤʘʪʝʨʽʘʣ ʟʘʩʚʦʻʥʦ. 

ɺʠʩʥʦʚʦʢ: ʜʣʷ ʚʩʽʭ ʜʦʤʘʰʥʽʭ ʨʦʙʽʪ ʥʘʡʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠ ʰʘʙʣʦʥʠ. ʇʨʠ 

ʮʴʦʤʫ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʰʘʙʣʦʥ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʦʣʽʥʽʡʥʠʤ, ʥʘ ʢʰʪʘʣʪ 

ñ2+2=?ò, ʪʘʢ ʽ ʚʘʨʽʘʪʠʚʥʠʤ: ñʥʘʧʠʰʽʪʴ, ʷʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟ ʧʝʨʰʦʛʦ 

ʟʘʢʦʥʫ ʪʝʨʤʦʜʠʥʘʤʽʢʠò. 

 

ɻʨʫʧʦʚʽ ʜʦʤʘʰʥʽ ʨʦʙʦʪʠ 

ʏʘʩʪʦ ʙʫʚʘʻ, ʱʦ ʚʩʷ ʛʨʫʧʘ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʯʠ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʟʘʥʷʪʪʽ ʧʨʘʮʶʻ 

ʨʘʟʦʤ (ʟʘ ʦʜʥʠʤ ʩʪʝʥʜʦʤ, ʢʨʝʩʣʝʥʥʷʤ, ʽʥʰʝ). ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʱʦʙ ʥʝ 

ʧʝʨʝʚʽʨʷʪʠ ʦʜʥʘʢʦʚʽ ʜʦʤʘʰʥʽ ʨʦʙʦʪʠ, ʤʦʞʥʘ ʜʘʪʠ ʛʨʫʧʦʚʝ ʟʘʚʜʘʥʥʷ. ʊʦʙʪʦ ʦʜʠʥ 

ʻʜʠʥʠʡ ʜʦʢʫʤʝʥʪ, ʨʦʟʨʦʙʣʝʥʠʡ ʩʫʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʚʩʽʻʾ ʛʨʫʧʠ (ʟʘ ʜʦʧʦʤʦʛʠ 

ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ ʪʠʧʫ Git ʯʠ Google Drive). ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʦʮʽʥʢʘ ʟʘ 

ʨʦʙʦʪʫ ʩʪʘʚʠʪʴʩʷ ʦʜʥʘʢʦʚʘ ʚʩʽʡ ʛʨʫʧʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʚ Google Classroom ʨʦʙʦʪʫ 

ʟʜʘʩʪʴ ʘʙʩʦʣʶʪʥʘ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʛʨʫʧʠ (50% + 1). 

ɺʠʩʥʦʚʦʢ: ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʤʦʪʠʚʫʚʘʥʥʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʥʘʧʠʩʘʪʠ ʭʦʯ ʱʦʩʴ, 

ʣʠʰʝ 1-2 ʣʶʜʠʥʠ ʚ ʛʨʫʧʽ ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʙʦʪʦʶ.  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʤʘʡʙʫʪʥʻ: ʜʦʧʨʘʮʶʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʧʦʚʥʫ ʦʮʽʥʢʫ ʦʪʨʠʤʫʚʘʣʠ ʪʽ, ʭʪʦ ʚʥʽʩ ʚʢʣʘʜ ʚ ʨʦʙʦʪʫ ʥʝ ʤʝʥʰʝ 1/N ʯʘʩʪʢʠ, ʜʝ N - 

ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʚ ʛʨʫʧʽ. ɯʥʰʽ ʞ ʦʪʨʠʤʫʶʪʴ ʣʠʞʝ 30% ʚʽʜ ʦʮʽʥʢʠ ʟʘ ʫʤʦʚʠ, 

ʷʢʱʦ ʭʦʯʘ ʙ ʚʽʜʤʽʪʠʣʠ ʨʦʙʦʪʫ ʷʢ ʟʜʘʥʫ. 
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ɿʤʘʛʘʥʥʷ 

ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʜʽʣʠʪʠ ʛʨʫʧʫ ʥʘ ʜʝʢʽʣʴʢʘ ʧʽʜʛʨʫʧ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʩʭʦʞʝ ʘʙʦ ʦʜʥʘʢʦʚʝ ʟʘʚʜʘʥʥʷ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʨʦʙʦʪʠ ʚʣʘʰʪʫʚʘʪʠ ʜʝʙʘʪʠ, ʟʘ ʫʩʧʽʰʥʫ ʫʯʘʩʪʴ ʚ ʷʢʠʭ ʜʘʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ. 

ɺʘʞʣʠʚʦ: ʜʣʷ ʟʤʘʛʘʥʴ ʪʨʝʙʘ ʤʘʪʠ ʯʽʪʢʠʡ ʨʝʛʣʘʤʝʥʪ, ʱʦʙ ʜʝʙʘʪʠ ʥʝ 

ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʩʚʘʨʢʫ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ. 

ɺʠʩʥʦʚʦʢ: ʄʝʪʦʜʠʢʘ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʷʢ ʚʜʘʣʘ ʽ ʜʦʨʝʯʥʘ. ɿʤʘʛʘʥʥʷ 

ʧʽʜʚʠʱʫʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʟʘʣʫʯʘʶʪʴ ʜʦ ʨʦʙʦʪʠ ʥʘʚʽʪʴ ʪʠʭ ʭʪʦ 

ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʷʚʣʷʻ ʽʥʽʮʽʘʪʠʚʠ. ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʥʘʚʠʯʢʘʤ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʤʘʡʙʫʪʥʻ: ʋʤʦʚʠ ʟʤʘʛʘʥʴ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʤʘʶʪʴ 

ʙʫʪʠ ʧʨʦʜʫʤʘʥʽ ʪʘ ʦʛʦʣʦʰʝʥʽ ʟʘʟʜʘʣʝʛʽʜʴ. ɿʘ ʢʦʥʪʨʧʨʦʜʫʢʪʠʚʥʫ ʜʠʩʢʫʩʽʶ ʥʘ 

ʜʝʙʘʪʘʭ ʤʘʻ ʙʫʪʠ ʧʨʘʚʠʣʦ ʥʘʨʘʭʫʚʘʥʥʷ ʰʪʨʘʬʥʠʭ ʙʘʣʽʚ, ʷʢʽ ʚʽʜʥʽʤʘʪʠʤʫʪʴʩʷ ʚʽʜ 

ʬʽʥʘʣʴʥʦʾ ʦʮʽʥʢʠ. 

 

ɸʚʪʦʤʘʪʠʯʥʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, ʷʢ ʟʘʩʚʦʾʚʩʷ ʤʘʪʝʨʽʘʣ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʥʷʪʪʷ ʯʠ 

ʣʝʢʮʽʾ, ʥʘ ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʥʷʪʪʷ ʤʠ ʧʨʦʚʦʜʠʤʦ ʢʦʥʪʨʦʣʴʥʫ ʨʦʙʦʪʫ 

ʟ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ ʦʧʠʪʫʚʘʥʴ Google Forms (ʨʠʩ. 2.14., 2.15.). ɺʩʽ ʧʠʪʘʥʥʷ - 

ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʪʘ ʦʜʥʘʢʦʚʽ ʜʣʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʦʜʥʽʻʾ ʛʨʫʧʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʩʧʠʩʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʽʜʭʦʜʠ: 

¶ ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ ʣʽʤʽʪʦʚʘʥʘ ʟʘ ʯʘʩʦʤ (10-15 ʭʚ). ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʯʘʩ 

ʚʠʡʰʦʚ, ʧʦʩʠʣʘʥʥʷ ʩʪʘʻ ʥʝ ʜʽʡʩʥʠʤ ʽ ʟʜʘʯʘ ʢʦʥʪʨʦʣʴʥʦʾ ʬʽʟʠʯʥʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻʪʴʩʷ. 

¶ ɺʩʽ ʧʠʪʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʽ ʟʤʽʰʘʥʽ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

¶ ɺʩʽ ʧʠʪʘʥʥʷ ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʦʪʨʠʤʘʪʠ ʟʘ ʚʽʜʧʦʚʽʜʴ ʙʘʣʠ, ʪʨʝʙʘ ʚʠʙʨʘʪʠ ʫʩʽ - ʘʣʝ ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ ʥʝ ʦʟʚʫʯʝʥʘ ʟʘʟʜʘʣʝʛʽʜʴ. 

¶ ʇʠʪʘʥʥʷ ʥʝ ʤʽʩʪʷʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʚʠʟʥʘʯʝʥʴ, ʱʦʙ ʚʽʜʧʦʚʽʜʴ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ 

ʟʥʘʡʪʠ ʚ ʧʦʰʫʢʫ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʨʘʢʪʠʯʥʽ, ʥʘ ʢʰʪʘʣʪ ʟʘʜʘʯ, ʷʢʽ 

ʪʨʝʙʘ ʚʠʨʽʰʠʪʠ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʥʝ ʟʥʘʶʯʠ ʪʝʦʨʽʾ, ʩʪʫʜʝʥʪ ʥʝ ʚʽʜʧʦʚʽʩʪʴ ʥʘ 

ʧʠʪʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ: ʊʝʩʪʠ - ʝʬʝʢʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʩʝʨʝʜʥʽʡ ʙʘʣ, ʪʝʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʥʝ ʥʘ ʧʦʯʘʪʢʫ, ʘ 

ʥʘʧʨʠʢʽʥʮʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ - ʧʽʩʣʷ ʧʦʚʪʦʨʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ - ʙʽʣʴʰʝ ʰʘʥʩʽʚ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʽʜʥʘʡʪʠ ʚʽʨʥʽ ʚʽʜʧʦʚʽʜʽ, ʘ ʪʘʢʦʞ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʝʢʘʪʠ ʥʘ ʪʠʭ, 

ʭʪʦ ʟʘʧʽʟʥʶʻʪʴʩʷ. 
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ȼɔɝ. 2.14. ȳɌɛɔɞɌəəɫ Ɏ 

çȬɎɞɚɘɌɞɔɣəɔɡè ɖɚəɞɜɚɗɨəɔɡ ɝɑɜɎɱɝɟ 

ɚɛɔɞɟɎɌəəɫ Google Forms   

 

ȼɔɝ. 2.15. ȽɞɌɞɔɝɞɔɖɌ ɎɱɐɛɚɎɱɐɑɕ Ɏ 

çȬɎɞɚɘɌɞɔɣəɔɡè ɖɚəɞɜɚɗɨəɔɡ ɝɑɜɎɱɝɟ 

ɚɛɔɞɟɎɌəəɫ Google Forms  
 

ʂʚʝʩʪʠ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʽʰʠʤ ʪʘ ʟʘʭʦʧʣʠʚʠʤ, ʤʠ ʘʥʦʥʩʫʻʤʦ, ʱʦ 

ʧʨʦʪʷʛʦʤ ʢʫʨʩʫ ʚ ʧʨʝʟʝʥʪʘʮʽʷʭ, ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʥʷʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʜʣʷ 

ʩʘʤʦʦʧʨʘʮʶʚʘʥʥʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠʩʴ ñʧʘʩʭʘʣʴʥʽ ʷʡʮʷò. ʍʪʦ ʧʝʨʰʠʡ ʾʭ ʟʥʘʡʜʝ ʪʘ 

ʧʦʚʽʜʦʤʠʪʴ ʧʨʦ ʮʝ ʚʠʢʣʘʜʘʯʘ - ʦʪʨʠʤʘʻ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ. 

ɯʥʰʠʡ ʚʠʜ ʢʚʝʩʪʫ - ʘʨʭʽʚ ʟ ʧʘʨʦʣʝʤ, ʚ ʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʧʽʜʢʘʟʢʘ ʽ ʱʝ ʦʜʠʥ ʘʨʭʽʚ, 

ʽ ʪʘʢ ʜʘʣʽ. ʅʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʩʪʘʚʘʪʠ ʚʩʝ ʩʢʣʘʜʥʽʰʠʤʠ ʪʘ ʤʽʩʪʠʪʠ 

ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʛʘʣʫʟʽ ʧʨʝʜʤʝʪʫ. ʑʦʙ ʚʠʨʽʰʠʪʠ ʾʭ, ʪʨʝʙʘ ʰʫʢʘʪʠ ʨʽʰʝʥʥʷ 

ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʩʚʦʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʱʦ ʤʦʪʠʚʫʻ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ: ʂʚʝʩʪʠ ʤʦʪʠʚʫʶʪʴ ʣʠʰʝ ʪʠʭ, ʭʪʦ ʽ ʪʘʢ ʜʦʙʨʝ ʚʯʠʪʴʩʷ ʪʘ ʤʘʻ 

ʚʠʩʦʢʠʡ ʙʘʣ.  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʤʘʡʙʫʪʥʻ: ʨʦʟʨʦʙʠʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʮʽʢʘʚʽ ʪʠʤ, ʭʪʦ 

ʚʯʠʪʴʩʷ ʛʽʨʰʝ, ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ ʚʯʠʪʠʩʴ ʢʨʘʱʝ. 
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2.6. ȮɔɝəɚɎɖɔ 
 

ʇʦ ʧʝʨʰʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʪʘʢʠʭ ʷʢ Google Classroom, ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ñʧʘʧʝʨʦʚʫò ʨʦʙʦʪʫ ʜʣʷ ʚʠʢʣʘʜʘʯʘ, 

ʟʘʣʠʰʘʻ ʡʦʤʫ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʮʽʢʘʚʠʭ ʪʘ ʘʢʪʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ. 

ʇʦ ʜʨʫʛʝ, ʥʦʚʽ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʟʙʽʣʴʰʫʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫ 

ʧʨʝʜʤʝʪʽ, ʾʭ ʤʦʪʠʚʦʚʘʥʽʩʪʴ, ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʫ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ. 

ʊʨʝʪʴʦʶ ʞ ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʛʦ ʮʽʢʘʚʦʛʦ ʢʫʨʩʫ ʻ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʢʣʘʜʘʯʫ ʦʙôʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ ʩʧʨʠʡʥʷʪʪʷ ʢʫʨʩʫ ʩʪʫʜʝʥʪʘʤʠ, 

ʨʦʟʨʦʙʠʪʠ ʡ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʢʫʨʩʫ ʡ ʷʢ 

ʥʘʩʣʽʜʦʢ - ʨʽʚʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʷʢ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʩʬʝʨʽ. 

Ƚɛɔɝɚɖ ɗɱɞɑɜɌɞɟɜɔ 
 

1. ɯʣʴʯʝʥʢʦ ʄ.ʖ., ʂʨʘʚʯʫʢ ʉ.ʆ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2017. 

2. ʂʨʘʚʯʫʢ ɯ.ʄ., ʂʨʘʚʯʫʢ ʉ.ʆ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʚʠʢʣʘʜʘʥʥʽ 

ʜʠʩʮʠʧʣʽʥ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ // ʄʘʪʝʨ. 11-ʾ ʤʽʞʥʘʨ. ʥʘʫʢ.-ʪʝʭʥ. ʢʦʥʬ. 

ñʇʨʦʙʣʝʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡò, 18ï21 ʢʚʽʪʥʷ, 2017 ʨ. ï ʂ., 2017. ï ʉ. 191ï192. 
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ȼȺȳȰȣȷ 3 

ȾȱȷȱȶȺȸȿȹȣȶȬɂȣȤ ȣȹȾȱȼȹȱȾ-ȼȱɃȱȵ 
 

ȭɌɜɌəɚɎ Ⱥ. Ȭ. 
 

TELECOMMUNICATION OF INTERNET OF 

THINGS  
 

Baranov O . 
 
The section discusses possible changes in the 

social model of providing telecommunications 

services under the influence of the widespread 

use of the Internet of Things technology, in 

particular, changes in the social model of 

telecommunications operators and the model of 

user requirements of entities receiving 

telecommunications services. Analyzes the 

direction of transformation of the business 

model of a telecommunications operator. 

Considered are legal models for increasing the 

efficiency of the use of the radio frequency 

resource of Ukraine. 

ʋ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʦʞʣʠʚʽ ʟʤʽʥʠ 

ʩʦʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ,  

ʟʦʢʨʝʤʘ, ʩʦʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʧʝʨʘʪʦʨʽʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʤʦʜʝʣʽ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʚʠʤʦʛ ʩʫʙôʻʢʪʽʚ ʦʪʨʠʤʘʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. ɸʥʘʣʽʟʫʶʪʴʩʷ 

ʥʘʧʨʷʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩ ʤʦʜʝʣʽ 

ʦʧʝʨʘʪʦʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ 

ʧʨʘʚʦʚʽ ʤʦʜʝʣʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤ ʨʝʩʫʨʩʦʤ 

ʋʢʨʘʾʥʠ.  

3.1. ȳɌɏɌɗɨəɱ ɛɚɗɚɒɑəəɫ  
 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʤʦʞʝ ʩʪʘʪʠ ʽ, ʟ ʚʝʣʠʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ, ʩʪʘʥʝ ʥʘʡʙʽʣʴʰ 

ʤʘʩʰʪʘʙʥʠʤ ʽʥʥʦʚʘʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ ʚʩʴʦʛʦ ʣʶʜʩʪʚʘ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʟʝʤʥʦʾ 

ʮʠʚʽʣʽʟʘʮʽʾ [1]. ɺ ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ IoT 

(ɯʈ, Internet of Things), ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ 

ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ, ʜʦ 2025 ʨ. ʤʦʞʝ ʜʦʩʷʛʪʠ 100 ʤʣʨʜ., ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʙʫʜʝ 

ʛʝʥʝʨʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ, ʱʦ  ʙʫʜʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʜʨʦʪʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʪʨʘʬʽʢ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʟʨʦʩʪʝ ʥʘ ʪʨʠ ʧʦʨʷʜʢʠ (ʚ 1000 ʨʘʟʽʚ) ) [2], ʦʪʞʝ 

ʚʽʜʙʫʜʝʪʴʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʟʥʽ ʜʽʘʧʘʟʦʥʠ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ 

ʨʝʩʫʨʩʫ (ʈʏʈ), ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʙʤʝʞʝʥʠʤ ʈʏʈ. 

ɿʘʚʜʷʢʠ ʧʦʷʚʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ɯʈ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʨʜʠʥʘʣʴʥʘ 

ʟʤʽʥʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʜʦ ʦʙʩʷʛʫ, ʧʝʨʝʣʽʢʫ ʪʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ 
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ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʷʭ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʪʨʝʙʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ (ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ), ʱʦ ʚʣʘʩʥʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʟʦʢʨʝʤʘ ʽ ʚ 

ʯʘʩʪʠʥʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤ ʨʝʩʫʨʩʦʤ (ʈʏʈ). 

ɿ ʧʨʦʙʣʝʤʦʶ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʧʝʨʰʠʤʠ ʟʽʪʢʥʫʣʠʩʷ ʦʢʨʝʤʽ 

ʜʝʨʞʘʚʠ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʣʽʙʝʨʘʣʽʟʘʮʽʶ ʨʠʥʢʫ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ. ʇʨʠʯʠʥʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʠ 

ʟʘʢʣʘʜʝʥʽ ʧʨʘʢʪʠʯʥʦ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʚʠʥʘʭʦʜʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʠʭ [2]: ʭʘʦʪʠʯʥʠʡ ʽ ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣʽ ʦʢʨʝʤʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʈʏʈ ʜʣʷ ʨʽʟʥʠʭ ʨʘʜʽʦʩʣʫʞʙ ʽ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ; ʟʘʜʽʷʥʥʷ çʚʠʪʨʘʪʥʠʭè, ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʫ, ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ (ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʟʥʘʯʥʽ ʧʦʟʘʩʤʫʛʦʚʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

ʥʝʦʧʪʠʤʘʣʴʥʽ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʪʘ ʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʽʚ ʪʦʱʦ); 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʈʏʈ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʩʦʶʟ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ITU), ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ, 

ʥʘʮʽʦʥʘʣʴʥʽ ɸʜʤʽʥʽʩʪʨʘʮʽʾ ʟʚ'ʷʟʢʫ ʪʘ ʅʘʮʽʦʥʘʣʴʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʦʨʛʘʥʠ ʚ ʩʬʝʨʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ) ʜʦʢʣʘʜʘʶʪʴ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʟ 

ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʤʦʥʽʟʦʚʘʥʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʈʏʈ. ʗʢ ʧʨʘʚʠʣʦ, ʨʘʥʽʰʝ ʮʽ ʟʫʩʠʣʣʷ 

ʟʚʦʜʠʣʠʩʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ (ʧʨʘʚʦʚʠʭ), ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʽʥʞʝʥʝʨʥʠʭ 

ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. ɿʚʠʯʘʡʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʰʫʢ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤ ʨʝʩʫʨʩʦʤ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ 

ʪʝʭʥʽʯʥʦʤʫ ʥʘʧʨʷʤʽ. ʆʧʝʨʘʪʦʨʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʩʪʘʣʠ ʽʥʪʝʥʩʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʥʦʚʽ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʤʘʣʠ ʢʨʘʱʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʥʘ ʦʜʠʥʠʮʶ ʩʧʝʢʪʨʘ 

ʪʘ ʥʘʜʘʣʦ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɸʣʝ ʟʘʜʽʷʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʝ ʜʦʟʚʦʣʠʣʦ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʧʽʜʚʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ.  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʟʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʞʠʚʯʠʭ 

ʦʯʽʢʫʚʘʥʴ ʽ ʚʠʤʦʛ ʜʦ ʦʙʩʷʛʫ, ʧʝʨʝʣʽʢʫ ʪʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʷʭ, ʩʪʠʤʫʣʶʚʘʣʦ ʧʦʷʚʫ ʧʨʦʛʨʝʩʠʚʥʠʭ ʙʽʟʥʝʩ 

ʤʦʜʝʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʜʘʣʽ - ʦʧʝʨʘʪʦʨ) ʚ 

ʯʘʩʪʠʥʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʈʏʈ. ɺʦʯʝʚʠʜʴ ʢʘʨʜʠʥʘʣʴʥʘ ʟʤʽʥʘ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʜʦ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ 

ʧʦʷʚʦʶ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɯʈ, ʙʫʜʝ ʤʘʪʠ ʥʘʩʣʽʜʢʦʤ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, 

ʱʦ ʚʣʘʩʥʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʜʽʘʧʘʟʦʥʘʤʠ ʈʏʈ  ʟ ʤʝʪʦʶ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

 

 



72 

 

3.2. ȽɚɢɱɌɗɨəɌ ɘɚɐɑɗɨ ɝɠɑɜ ɐɱɫɗɨəɚɝɞɱ ɝɟɍ'ɯɖɞɱɎ  
 

ʇʨʦʙʣʝʤʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʜʦ ʦʙʩʷʛʫ, ʧʝʨʝʣʽʢʫ ʪʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʽ ʙʫʜʴ-ʷʢʽ 

ʽʥʰʽ ʧʨʘʚʦʚʽ ʧʨʦʙʣʝʤʠ, ʚʠʚʯʘʶʯʠ ʩʦʮʽʘʣʴʥʽ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ ʽ ʧʨʘʚʦʚʽ 

ʤʦʜʝʣʽ, ʷʢʽ ʻ ʥʘʜʙʫʜʦʚʦʶ ʜʣʷ ʮʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʮʴʦʤʫ, ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʽ ʣʦʢʘʣʽʟʘʮʽʷ ʧʨʦʙʣʝʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʘʚʦʚʠʭ, ʧʦʰʫʢ 

ʧʨʠʯʠʥ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʷʢʱʦ 

ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʝʷʢʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ (ʩʬʝʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ), ʘʣʝ ʚ ʤʝʞʘʭ ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ ʽʻʨʘʨʭʽʾ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʦʤʫ ʧʨʠʥʮʠʧʫ ʩʠʩʪʝʤʥʦʛʦ 

ʧʽʜʭʦʜʫ: ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʩʪʝʤʠ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ, ʥʽʞ ʪʘ, ʚ ʷʢʽʡ ʮʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʤʽʩʮʝ. 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʷʢʘ ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ ʮʝ ʩʦʮʽʘʣʴʥʘ 

ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʘ ʥʘʜʩʠʩʪʝʤʦʶ ï ʮʝ 

ʩʦʮʽʘʣʴʥʘ ʩʠʩʪʝʤʘ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʩʫʙ'ʻʢʪʽʚ ʽ ʩʬʝʨ 

ʜʽʷʣʴʥʦʩʪʽ ʮʠʭ ʩʫʙ'ʻʢʪʽʚ. ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʘ ʩʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ 

ʩʫʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʥʘʜʩʠʩʪʝʤʘ) ʪʘ ʾʾ 

ʩʢʣʘʜʦʚʘ ï ʩʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ 

(ʩʠʩʪʝʤʘ 1). 

ʋ ʩʦʮʽʘʣʴʥʽʡ ʤʦʜʝʣʽ (ʨʠʩ. 1): ʩʫʙ'ʻʢʪʠ - ʮʝ ʙʫʜʴ-ʷʢʽ ʬʽʟʠʯʥʽ ʘʙʦ ʶʨʠʜʠʯʥʽ 

ʦʩʦʙʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʩʚʦʶ 

ʘʢʪʠʚʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʧʦʞʠʚʘʯʘʤʠ ʧʦʩʣʫʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ; 

ʦʧʝʨʘʪʦʨʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ - ʮʝ 

ʛʦʩʧʦʜʘʨʶʶʯʽ ʩʫʙ'ʻʢʪʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʦʪʨʠʤʘʣʠ 

ʧʨʘʚʦ ʥʘ ʥʘʜʘʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʦʩʣʫʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ, ʤʦʙʽʣʴʥʠʭ; ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ - ʮʝ ʩʬʝʨʠ 

ʜʝʨʞʘʚʥʦʾ, ʜʽʣʦʚʦʾ, 

ʧʨʦʬʝʩʽʡʥʦʾ, ʦʩʦʙʠʩʪʦʾ ʽ ʙʫʜʴ-

ʷʢʠʡ ʽʥʰʠʡ ʘʢʪʠʚʥʦʩʪʽ 

ʩʫʙ'ʻʢʪʽʚ, ʷʢʘ ʤʦʞʝ ʘʙʦ 

ʧʦʚʠʥʥʘ  ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʤʦʙʽʣʴʥʠʭ. 

ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʩʪ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʦʮʽʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʟʜʽʡʩʥʶʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʾʾ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ; ʦʧʝʨʘʪʦʨʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ; ʩʫʙ'ʻʢʪʠ.  

ʂʦʞʥʘ ʟ ʮʠʭ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʘ ʚʽʜʧʦʚʽʜʥʦʶ 

ʩʦʮʽʘʣʴʥʦʶ ʤʦʜʝʣʣʶ. 

ʉʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ 

ʧʦʚʠʥʥʘ ʦʧʠʩʫʚʘʪʠ ʩʫʩʧʽʣʴʥʽ ʧʨʦʮʝʩʠ ʫ ʩʫʢʫʧʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʽʥʩʪʠʪʫʮʽʡ, ʱʦ ʤʘʶʪʴ ʧʦʚʥʦʚʘʞʝʥʥʷ ʫ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ, ʦʧʝʨʘʪʦʨʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʘʙʦ 

ʥʦʤʽʥʘʣʘʤʠ ʯʘʩʪʦʪ ʈʏʈ, ʪʘ ʩʫʙ'ʻʢʪʽʚ. 

ɿʤʽʩʪ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʽ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʆʩʪʘʥʥʻ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʬʦʨʤʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʚ ʥʘʷʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ 

ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʬʝʨʠ ʋʢʨʘʾʥʠ, ʦʩʥʦʚʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʫʩʧʽʣʴʩʪʚʘ 

ʽ ʜʝʨʞʘʚʠ ʥʘ ʙʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʦʧʠʩʫ ʙʽʟʥʝʩ ʤʦʜʝʣʽ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʩʫʙ'ʻʢʪʽʚ ʨʠʥʢʘ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʯʘʩʪʠʥʦʶ ʈʏʈ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʩʪ 

ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʣʦʞʝʥʥʷʤʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘ ʪʘʢʦʞ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʣʦʞʝʥʥʷʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʟʤʽʩʪ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʮʽʣʷʤʠ ʽ ʽʥʪʝʨʝʩʘʤʠ ʷʢ ʚ 

ʮʽʣʦʤʫ ʨʠʥʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʦʧʝʨʘʪʦʨʽʚ ʘʙʦ ʛʨʫʧ 

ʦʧʝʨʘʪʦʨʽʚ. 

ʉʦʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʩʫʙ'ʻʢʪʽʚ ʷʢ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʣʫʛʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʧʨʘʢʪʠʯʥʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʦʧʠʩʫ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ (ʦʯʽʢʫʚʘʥʴ) ʜʦ 

ʥʦʤʝʥʢʣʘʪʫʨʠ, ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʮʠʭ ʧʦʩʣʫʛ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ. 

3.3. ȭɱɓəɑɝ-ɘɚɐɑɗɱ  
 

ʅʘʙʘʛʘʪʦ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʙʽʟʥʝʩ ʤʦʜʝʣʷʤʠ ʜʽʷʣʴʥʦʩʪʽ 

ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʟʤʽʥʘʤʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ, ʽʥʦʜʽ, ʜʫʞʝ ʢʘʨʜʠʥʘʣʴʥʠʤʠ, ʩʫʙ'ʻʢʪʽʚ 

(ʩʧʦʞʠʚʘʯʽʚ ʧʦʩʣʫʛ). 

ʇʨʦʪʷʛʦʤ ʙʣʠʟʴʢʦ 40 ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʨʘʤʢʘʭ ʩʦʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ (ʨʠʩ. 1) 

ʜʽʷʣʴʥʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʈʏʈ, ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʘ ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʩʫʙ'ʻʢʪʘʤ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʦʜʠʥʦʢʽ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ (ʤʦʙʽʣʴʥʽ ʪʝʨʤʽʥʘʣʠ). 
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ɼʦ ʢʽʥʮʷ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ 

ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ (ʄɽʂ), ʨʦʟʚʠʚʘʚʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʷʢ ʨʠʥʦʢ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʛʦʣʦʩʦʚʦʾ 

ʪʝʣʝʬʦʥʽʾ. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʩʦʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ 1 (ʨʠʩ. 1) ʚ ʮʽ 

ʨʦʢʠ ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʢʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʄɽʂ ʥʘ ʚʣʘʩʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ 

(ʘʚʪʦʥʦʤʥʽʩʪʴ) ʧʨʠ ʥʘʜʘʥʥʽ ʧʦʩʣʫʛ ʩʚʦʾʤ ʘʙʦʥʝʥʪʘʤ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʴʦʛʦ, 

ʙʽʟʥʝʩ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʄɽʂ ʚʽʜʧʦʚʽʜʥʫ ʩʦʮʽʘʣʴʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

1 ʫʤʦʚʥʦ ʥʘʟʚʝʤʦ çʘʚʪʦʥʦʤʥʘè. 

ɺʠʭʦʜʷʯʠ ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʩʪʽ ʧʦʩʣʫʛ ʄɽʂ ʩʠʩʪʝʤʘ 1 ʻ ʩʠʩʪʝʤʦʶ 

ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʦʙʪʦ ʩʠʩʪʝʤʦʶ ʟ ʦʜʥʘʢʦʚʠʤʠ ʥʦʤʝʥʢʣʘʪʫʨʦʶ, 

ʟʤʽʩʪʦʤ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʾʭ ʦʢʨʝʤʠʭ ʛʨʫʧ. 

ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʩʪʫ ʘʢʪʠʚʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ ʚ ʩʘʤʠʭ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʽ ʟʘʨʘʜʠ, ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ ʚ ʜʝʷʢʠʭ 

ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʦʙʫʤʦʚʣʶʚʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʣʠʚʠʭ ʚʠʤʦʛ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʛʦʣʦʩʦʚʦʾ ʪʝʣʝʬʦʥʽʾ. ɸʣʝ ʜʣʷ ʮʠʭ ʚʠʧʘʜʢʽʚ ʩʪʚʦʨʶʚʘʣʠʩʷ ʦʢʨʝʤʽ, 

ʩʧʝʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʄɽʂ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʣʠ ʜʦ ʤʝʨʝʞ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʘ ʽʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʽʡ ʟ 

2000-ʛʦ ʨ. ʩʪʘʚ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʨʦʟʨʦʙʣʝʥʠʡ ʄʽʞʥʘʨʦʜʥʠʤ ʩʦʶʟʦʤ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ITU) ʩʪʘʥʜʘʨʪ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ 3G (3 ʧʦʢʦʣʽʥʥʷ), ʷʢʠʡ 

ʜʦʟʚʦʣʠʚ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʙʽʨ ʧʦʩʣʫʛ ʄɽʂ, ʱʦ ʦʙ'ʻʜʥʫʶʪʴ ʷʢ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʪʘʢ ʽ ʪʝʭʥʦʣʦʛʽʶ 

ʨʘʜʽʦʟʚ'ʷʟʢʫ, ʷʢʘ ʬʦʨʤʫʻ ʢʘʥʘʣ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ɼʣʷ ʙʽʟʥʝʩ ʤʦʜʝʣʽ çʘʚʪʦʥʦʤʥʘè, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʧʦʢʘʟʥʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʥʝ ʻ 

ʢʨʠʪʠʯʥʠʤʠ, ʷʢ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤʠ ʚʠʧʘʜʢʠ ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʥʘʚʽʪʴ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʦʞ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ ʥʝ ʻ ʢʨʠʪʠʯʥʦʶ ʧʨʦʙʣʝʤʘ ʥʘʜʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦ 

ʩʫʮʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʫ ʙʽʟʥʝʩ ʤʦʜʝʣʽ çʘʚʪʦʥʦʤʥʘè, ʷʢʘ 

ʜʦʤʽʥʫʚʘʣʘ ʚ ʩʚʽʪʽ ʥʘ ʨʠʥʢʫ ʧʦʩʣʫʛ ʄɽʂ ʜʦ ʢʽʥʮʷ 90-ʭ ʨʦʢʽʚ, ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʩʪʫʧʥʝ. 

ɸ. ɺ ʯʘʩʪʠʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ: 

1) ʣʽʮʝʥʟʫʚʘʥʥʷ ï ʥʘʷʚʥʽʩʪʴ ʣʽʮʝʥʟʽʾ, ʚʠʜʘʥʦʾ ʨʝʛʫʣʷʪʦʨʦʤ, ï ʻʜʠʥʘ ʧʽʜʩʪʘʚʘ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʜʽʣʝʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʈʏʈ; 

2) ʜʚʽ ʣʽʮʝʥʟʽʾ ï ʦʜʥʘ ʧʦʩʣʫʛʘ: ʣʽʮʝʥʟʽʷ ʥʘ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʚʠʜʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʦʧʝʨʘʪʦʨʫ, ʷʢʠʡ ʤʘʻ ʚʽʜʧʦʚʽʜʥʫ ʣʽʮʝʥʟʽʶ ʥʘ ʧʨʘʚʦ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ; 

3) ʝʢʩʢʣʶʟʠʚʥʽʩʪʴ ï ʜʽʘʧʘʟʦʥʦʤ ʈʏʈ ʢʦʨʠʩʪʫʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʡ ʦʧʝʨʘʪʦʨ, 

ʷʢʦʤʫ ʚʠʜʘʥʦ ʣʽʮʝʥʟʽʶ ʥʘ ʥʴʦʛʦ; 

4) ʩʫʮʽʣʴʥʝ ʧʦʢʨʠʪʪʷ ï ʚʠʤʦʛʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʥʘ ʷʢʫ ʚʠʜʘʥʦ ʣʽʮʝʥʟʽʶ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ; 

5) ʥʘʮʽʦʥʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ï ʧʨʘʛʥʝʥʥʷ ʤʘʪʠ ʣʽʮʝʥʟʽʶ ʥʘ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʈʏʈ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ; 
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6) ʥʝʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ï ʝʢʣʝʢʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ 

ʦʧʝʨʘʪʦʨʦʤ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ITU, ʧʽʜ ʣʽʮʝʥʟʽʻʶ ʨʦʟʫʤʽʶʪʴ ʩʧʝʮʽʘʣʴʥʠʡ 

ʜʦʢʫʤʝʥʪ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʶʨʠʜʠʯʥʝ ʧʨʘʚʦ ʩʫʙ'ʻʢʪʘ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʯʘʩʪʠʥʦʶ ʈʏʈ. 

ʊʘʢ ʚ ʈʝʛʣʘʤʝʥʪʽ ʨʘʜʽʦʟʚ'ʷʟʢʫ ʻ ʽʤʧʝʨʘʪʠʚʥʘ ʥʦʨʤʘ - çʞʦʜʥʘ ʧʝʨʝʜʘʚʘʣʴʥʘ ʩʪʘʥʮʽʷ 

ʥʝ ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʘʙʦ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʨʠʚʘʪʥʦʶ ʦʩʦʙʦʶ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʙʝʟ ʣʽʮʝʥʟʽʾ, ʚʠʜʘʥʦʾ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʬʦʨʤʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʣʦʞʝʥʴ ʮʴʦʛʦ ʈʝʛʣʘʤʝʥʪʫ ʫʨʷʜʦʤ ʘʙʦ ʚʽʜ ʽʤʝʥʽ ʫʨʷʜʫ ʢʨʘʾʥʠ, ʚ ʷʢʽʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʜʘʥʘ ʩʪʘʥʮʽʷè [8]. ʇʨʠ ʮʴʦʤʫ ʫʨʷʜ, ʢʦʪʨʠʡ ʚʠʜʘʻ ʣʽʮʝʥʟʽʶ ʥʘ 

ʤʦʙʽʣʴʥʫ ʩʪʘʥʮʽʶ ʘʙʦ ʤʦʙʽʣʴʥʫ ʟʝʤʥʫ ʩʪʘʥʮʽʶ ʧʦʚʠʥʝʥ ʚʢʘʟʫʚʘʪʠ ʚ ʥʽʡ ʚ ʷʩʥʽʡ 

ʬʦʨʤʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥʮʽʶ, ʚʢʣʶʯʘʶʯʠ ʾʾ ʥʘʟʚʫ, ʧʦʟʠʚʥʠʡ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʢʘʪʝʛʦʨʽʶ ʧʫʙʣʽʯʥʦʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʢʠ. 

ɸ ʜʣʷ ʥʘʟʝʤʥʠʭ ʤʦʙʽʣʴʥʠʭ ʩʪʘʥʮʽʡ ʣʽʮʝʥʟʽʷ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʧʫʥʢʪ ʧʨʦ ʟʘʙʦʨʦʥʫ 

ʨʦʙʦʪʽ ʮʠʭ ʩʪʘʥʮʽʡ ʟʘ ʤʝʞʘʤʠ ʢʦʨʜʦʥʽʚ ʢʨʘʾʥʠ, ʱʦ ʚʠʜʘʣʘ ʣʽʮʝʥʟʽʶ. 

ɹ. ɺ ʯʘʩʪʠʥʽ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ: 

1) ʝʢʩʢʣʶʟʠʚʥʽʩʪʴ ï ʢʦʥʢʨʝʪʥʘ ʤʝʨʝʞʘ ʄɽʂ, ʷʢ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʩʧʦʨʫʜ, ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʣʠʰʝ ʦʜʥʠʤ ʦʧʝʨʘʪʦʨʦʤ; 

2) ʥʘʮʽʦʥʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ï ʤʝʨʝʞʘ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʜʣʷ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ ʙʫʜʫʻʪʴʩʷ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ; 

3) ʥʝʚʠʤʦʛʣʠʚʽʩʪʴ ï ʥʝʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ. 

ɺ. ɺ ʯʘʩʪʠʥʽ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ: 

1) ʦʜʥʦʨʽʜʥʽʩʪʴ ï ʦʜʥʘʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʙʫʜʴ-

ʷʢʠʤ ʦʧʝʨʘʪʦʨʦʤ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

2) ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ï ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʥʝ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ (ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʣʫʛ); 

3) ʥʝʚʠʤʦʛʣʠʚʽʩʪʴ ï ʥʝʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ; 

4) ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ ï ʧʦʪʝʥʮʽʡʥʦ ʦʜʥʘʢʦʚʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʩʣʫʛ, ʱʦ 

ʥʘʜʘʶʪʴʩʷ ʚʩʽʤʘ ʦʧʝʨʘʪʦʨʘʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

5) ʨʽʚʥʽʩʪʴ ï ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʥʘʜʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʦʩʣʫʛʠ 

ʧʨʠ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚʘʭ (ʻʤʥʦʩʪʽ ʤʝʨʝʞʽ, ʟʦʥʠ ʧʦʢʨʠʪʪʷ, ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʷʭ). 

ʆʜʥʘʢ, ʥʦʚʽ ʚʠʤʦʛʠ ʩʫʙ'ʻʢʪʽʚ ʜʦ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ, ʚ ʯʘʩʪʠʥʽ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʧʨʠʚʝʣʠ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʦʨʘʤʠ ʨʝʩʫʨʩʽʚ ʄɽʂ ʽʥʰʦʛʦ ʦʧʝʨʘʪʦʨʘ. 

ʇʝʨʰʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ çʟʘʧʦʟʠʯʝʥʥʷè ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʨʝʞ ʄɽʂ ʽʥʰʠʭ ʦʧʝʨʘʪʦʨʽʚ ʚ ʽʥʪʝʨʝʩʘʭ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʫʤʽʥʛʫ, ʷʢʠʡ ʟ'ʷʚʠʚʩʷ ʧʽʩʣʷ 1991 ʨ. ʟ ʚʚʝʜʝʥʥʷʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʫ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ - 2G (ʜʨʫʛʝ ʧʦʢʦʣʽʥʥʷ). ʈʦʫʤʽʥʛ ï ʮʝ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʤʦʙʽʣʴʥʦʛʦ (ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ) ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʦʟʘ ʟʦʥʦʶ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ çʜʦʤʘʰʥʴʦʾè ʤʝʨʝʞʽ ʄɽʂ ʡʦʛʦ ʦʧʝʨʘʪʦʨʘ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽʥʰʦʾ (ʛʦʩʪʴʦʚʠʡ) ʤʝʨʝʞʽ ʄɽʂ. ʇʨʠ ʮʴʦʤʫ, ʙʽʟʥʝʩ ʤʦʜʝʣʴ 

ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʷʢ ʽ ʨʘʥʽʰʝ ʟʘʣʠʰʘʣʘʩʷ çʘʚʪʦʥʦʤʥʘè. 
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ɿ ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ ʣʽʙʝʨʘʣʽʟʘʮʽʾ ʚ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ʧʦʯʘʪʦʢ 90-ʭ 

ʨʦʢʽʚ), ʦʩʦʙʣʠʚʦ, ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ɼʠʨʝʢʪʠʚʠ 95/62 / ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʘʨʣʘʤʝʥʪʫ 13 ʛʨʫʜʥʷ 1995, ʚʽʜʢʨʠʣʠʩʷ ʧʨʘʚʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʜʣʷ ʙʫʜʴ-

ʷʢʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʧʝʨʘʪʦʨʘ ʜʦʤʽʥʫʶʯʦʛʦ ʥʘ ʨʠʥʢʫ ʧʦʩʣʫʛ ʥʘ 

ʧʨʦʟʦʨʽʡ, ʨʦʟʫʤʥʦʾ ʮʽʥʦʚʦʾ ʽ ʥʝʜʠʩʢʨʠʤʽʥʘʮʽʡʥʽʡ ʦʩʥʦʚʽ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ 

ʩʪʠʤʫʣʶʚʘʣʘ ʧʦʷʚʫ ʥʦʚʦʾ ʙʽʟʥʝʩ ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ï ʤʦʙʽʣʴʥʠʡ 

ʚʽʨʪʫʘʣʴʥʠʡ ʤʝʨʝʞʝʚʠʡ ʦʧʝʨʘʪʦʨ MVNO (Mobile Virtual Network Operator). ʅʘ 

ʩʴʦʛʦʜʥʽ ʥʽ ʧʨʘʢʪʠʢʘ, ʥʽ ʥʘʫʢʘ ʧʦʢʠ ʥʝ ʚʠʨʦʙʠʣʠ ʻʜʠʥʦʛʦ ʽ ʫʟʛʦʜʞʝʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ MVNO.  

ʆʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʚʠʟʥʘʯʝʥʴ ʜʘʚ ʨʝʛʫʣʷʪʦʨ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ Ofcom: 

MVNO - ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʢʫʧʫʻ ʦʧʪʦʚʽ ʤʦʙʽʣʴʥʽ ʧʦʩʣʫʛʠ, ʘʣʝ ʥʝ ʚʦʣʦʜʽʻ ʘʙʦ ʥʝ 

ʢʝʨʫʻ ʤʝʨʝʞʝʶ ʄɽʂ [1]. ʌʘʢʪʠʯʥʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʨʦʚʘʡʜʽʥʛ-ʧʦʩʣʫʛ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚ'ʷʟʢʫ. ʋ ʤʘʪʝʨʽʘʣʘʭ ITU ʜʘʥʦ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: MVNO - ʦʧʝʨʘʪʦʨ, ʱʦ ʥʘʜʘʻ 

ʧʦʩʣʫʛʠ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʣʝ ʥʝ ʤʘʻ ʜʝʨʞʘʚʥʦʾ 

ʣ̔ ʮʝʥʟʽʾ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʦʻʾ ʚʣʘʩʥʦʾ ʨʘʜʽʦʯʘʩʪʦʪʠ [2].  

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʫʪʥʽʩʪʴ ʙʽʟʥʝʩ ʤʦʜʝʣʽ MVNO ʧʦʣʷʛʘʻ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ʽʥʰʦʛʦ ʦʧʝʨʘʪʦʨʘ: ʤʝʨʝʞʝʚʠʭ ʘʙʦ ʯʘʩʪʦʪʥʠʭ, ʘʙʦ 

ʪʠʭ ʽ ʽʥʰʠʭ ʨʘʟʦʤ ʜʣʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ. 

ʅʘ ʨʦʟʚʠʪʦʢ ʙʽʟʥʝʩ ʤʦʜʝʣʽ MVNO ʚʧʣʠʥʫʣʠ ʜʚʽ ʪʝʥʜʝʥʮʽʾ: ʨʠʥʢʦʚʘ ʽ 

ʨʝʛʫʣʷʪʦʨʥʘ. 

ʈʠʥʢʦʚʘ ʧʦʷʩʥʶʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʙʘʞʘʥʥʷʤ ʦʧʝʨʘʪʦʨʘ ʦʪʨʠʤʘʪʠ ʭʦʯʘ-ʙ 

ʷʢʠʡʩʴ ʜʦʭʽʜ ʚʽʜ ʩʚʦʾʭ ʥʝʟʘʚʘʥʪʘʞʝʥʠʭ ʤʝʨʝʞʝʚʠʭ ʽ ʯʘʩʪʦʪʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʜʘʶʯʠ 

ʾʭ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ (ʦʨʝʥʜʫ) ʽʥʰʦʤʫ ʦʧʝʨʘʪʦʨʫ, ʘ ʟ ʽʥʰʦʛʦ - ʙʘʞʘʥʥʷʤ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʪʘʢʽ ʚʠʤʦʛʠ ʩʫʙ'ʻʢʪʽʚ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʽ ʚ ʨʘʤʢʘʭ 

ʥʘʜʘʥʥʷ ʤʘʩʦʚʠʭ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʦʩʣʫʛ ʄɽʂ ʘʙʦ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʚʘ ʡʜʝ 

ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʄɽʂ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʽ/ʘʙʦ ʛʝʦʛʨʘʬʽʯʥʦ ʦʙʤʝʞʝʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʽʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʘ ʧʦʩʣʫʛ. 

ʈʝʛʫʣʷʪʦʨʥʘ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷʤ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ ʥʦʚʠʭ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ 

ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ, ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʜʦʤʽʥʫʶʯʠʭ ʦʧʝʨʘʪʦʨʽʚ 

ʤʦʞʣʠʚʠʭ ʜʦʜʘʪʢʦʚʠʭ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʱʦʜʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʣʘʩʥʠʭ ʄɽʂ 

ʩʪʦʨʦʥʥʽʭ MVNO. 

ʇʦʯʠʥʘʶʯʠ ʟ 2000 ʨ. ʙʽʟʥʝʩ ʤʦʜʝʣʴ MVNO ʩʪʘʣʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʽ 4 ʙʘʟʦʚʠʭ ʤʦʜʝʣʽ MVNO: 

Branded Reseller MVNO, Light MVNO, Full MVNO, MVNE (Mobile Virtual 

Network Enabler). ʂʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ ʥʦʚʠʤ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʟʦʢʨʝʤʘ, 

ʪʝʭʥʦʣʦʛʽʷʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʥʝʜʘʚʥʦ ʟ'ʷʚʠʣʘʩʷ ʽʥʥʦʚʘʮʽʡʥʘ ʧ'ʷʪʘ ʤʦʜʝʣʴ 

ʚʽʨʪʫʘʣʴʥʦʛʦ MVNO (vMVNO), ʚ ʷʢʽʡ ʢʦʤʧʦʥʝʥʪʠ ʤʝʨʝʞʝʚʦʾ ʦʧʝʨʘʪʦʨʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ɯʊ-ʦʙʣʘʜʥʘʥʥʽ (ʜʘʪʘ-ʮʝʥʪʨʠ, 

ʩʝʨʚʝʨʘ, ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ, ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʪʦʱʦ) [1]. ʂʦʞʥʘ ʟ ʥʘʟʚʘʥʠʭ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ, ʘʣʝ ʚʩʽʭ ʾʭ 

ʦʙ'ʻʜʥʫʻ ʪʝ, ʱʦ ʚʦʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʦʨʘʤʠ MVNO 

ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʨʘʜʽʦʜʦʩʪʫʧʫ ʪʘ ʯʘʩʪʦʪʥʠʭ ʨʝʩʫʨʩʽʚ ʽʥʰʦʛʦ ʦʧʝʨʘʪʦʨʘ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʧʦʯʘʚʩʷ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ï ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʠʥʠ ʈʏʈ ʜʝʢʽʣʴʢʦʤʘ 

ʦʧʝʨʘʪʦʨʘʤʠ. ʊʘʢʫ ʙʽʟʥʝʩ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ (MVNO) ʥʘʟʚʝʤʦ çʘʚʪʦʥʦʤʥʦ-ʩʧʽʣʴʥʘè, ʱʦ ʦʟʥʘʯʘʻ ʟʙʝʨʝʞʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʟʥʝʩ ʤʦʜʝʣʽ çʘʚʪʦʥʦʤʥʘè ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʧʨʘʚʦʚʠʭ ʫʤʦʚ 

ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʯʘʩʪʦʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʜʘʥʠʭ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʦʜʥʦʤʫ ʦʧʝʨʘʪʦʨʫ ʽʥʰʠʤ ʦʧʝʨʘʪʦʨʦʤ. 

ɼʣʷ ʙʽʟʥʝʩ ʤʦʜʝʣʽ çʘʚʪʦʥʦʤʥʦ-ʩʧʽʣʴʥʘè ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʟʥʝʩ ʤʦʜʝʣʣʶ 

çʘʚʪʦʥʦʤʥʘè ʻ ʚʽʜʤʽʥʥʦʩʪʽ ʪʽʣʴʢʠ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʥʢʪʘʭ. 

ɸ. ɺ ʯʘʩʪʠʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ: 

3) ʩʧʽʣʴʥʽʩʪʴ ï ʜʽʘʧʘʟʦʥʦʤ ʈʏʈ ʢʦʨʠʩʪʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʪʦʡ ʦʧʝʨʘʪʦʨ, ʷʢʦʤʫ 

ʚʠʜʘʥʦ ʣʽʮʝʥʟʽʶ ʥʘ ʥʴʦʛʦ, ʘ ʡ ʽʥʰʠʡ, ʷʢʠʡ ʥʝ ʤʘʻ ʣʽʮʝʥʟʽʾ; 

4) ʩʫʮʽʣʴʥʝ ʧʦʢʨʠʪʪʷ ʘʙʦ ʣʦʢʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ï ʚʠʤʦʛʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʄɽʂ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʥʘ ʷʢʫ ʚʠʜʘʥʦ ʣʽʮʝʥʟʽʶ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ ʽʥʰʠʤ ʦʧʝʨʘʪʦʨʦʤ ʥʘ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ 

ʧʝʨʰʦʛʦ ʦʧʝʨʘʪʦʨʘ; 

6) ʚʽʜʥʦʩʥʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ï ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʦʧʝʨʘʪʦʨʦʤ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɹ. ʋ ʯʘʩʪʠʥʽ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ: 

1) ʩʧʽʣʴʥʽʩʪʴ ï ʢʦʥʢʨʝʪʥʘ ʤʝʨʝʞʘ ʄɽʂ ʦʧʝʨʘʪʦʨʘ, ʷʢ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʩʧʦʨʫʜ, ʤʦʞʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʱʝ ʡ ʽʥʰʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ. 

ɺ. ɺ ʯʘʩʪʠʥʽ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ: 

5) ʚʘʨʽʘʪʠʚʥʽʩʪʴ ï ʨʽʟʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʥʘʜʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʦʩʣʫʛʠ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ, ʱʦ ʤʘʻ ʤʝʨʝʞʫ ʄɽʂ ʽ ʧʨʘʚʦ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ, ʽ ʜʣʷ ʦʧʝʨʘʪʦʨʘ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʩʫʨʩʠ ʧʝʨʰʦʛʦ. 

ʆʜʥʦʯʘʩʥʦ, ʧʨʘʢʪʠʯʥʦ ʟ ʧʦʯʘʪʢʫ 2000 ʨʦʢʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ 

ʥʘ ʧʦʩʣʫʛʠ ʄɽʂ ʷʢ ʚ ʯʘʩʪʠʥʽ ʾʭ ʥʘʷʚʥʦʩʪʽ, ʪʘʢ ʽ ʚ ʯʘʩʪʠʥʽ ʾʭ ʷʢʦʩʪʽ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʩʪʘʚ ʽʥʪʝʥʩʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʰʫʢ ʽʥʰʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ. 

ʇʝʨʰʠʤ ʩʠʛʥʘʣʦʤ ʧʨʦ ʨʦʟʫʤʽʥʥʷ ʥʘʩʪʫʧʘʶʯʦʛʦ ʦʙʤʝʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʞʦʨʩʪʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʙʫʣʘ 

ʧʦʷʚʘ ʢʦʥʮʝʧʮʽʾ WAPECS (Wireless Access Policy for Electronic Communications 

Services) - ʧʦʣʽʪʠʢʠ ʙʝʟʜʨʦʪʦʚʦʛʦ ʜʦʩʪʫʧʫ ʜʣʷ ʥʘʜʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʷʢʘ ʩʪʘʣʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʚ ɭʉ ʟ 2005 ʨ. [9]. ɺʚʘʞʘʶʪʴ, 

ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ WAPECS ʩʪʘʣʘ ʮʝʥʪʨʦʤ ʟʫʩʠʣʴ ʂʦʤʽʩʽʾ ɭʚʨʦʩʦʶʟʫ ʟ 

ʢʦʦʨʜʠʥʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ (ʻʚʨʦʧʝʡʩʴʢʦʛʦ - ʘʚʪ.) ʨʫʭʫ ʚ ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʣʽʪʠʮʽ ʚ 

ʙʽʢ ʥʝʡʪʨʘʣʴʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ çʛʥʫʯʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷè 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ [2]. ʆʜʥʦʯʘʩʥʦ, ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ 

WAPECS ʜʦʩʽ ʥʝ ʜʘʣʘ ʜʦʢʘʟʽʚ ʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʞʦʨʩʪʢʘ ʨʝʛʫʣʷʪʦʨʥʘ ʧʦʣʽʪʠʢʘ 

ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ. 
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ɿʚʠʯʘʡʥʦ, ʥʝ ʞʦʨʩʪʢʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʩʧʨʠʯʠʥʠʣʦ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʽ ʚʠʜʽʣʝʥʥʷ ʈʏʈ ʷʢ ʚ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ, ʪʘʢ ʽ ʚ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ. ʆʩʦʙʣʠʚʦ, ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ. ɸʣʝ ʩʘʤʝ, ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʭʘʦʪʠʯʥʝ (ʚʦʣʶʥʪʘʨʠʩʪʠʯʥʝ) 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪ. ʇʨʠʯʠʥʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʮʴʦʤʫ ʤʦʛʣʠ ʙʫʪʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ: ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʽʩʪʦʨʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʽ ʟʘʢʽʥʯʫʶʯʠ ʙʘʥʘʣʴʥʠʤʠ ï ʢʦʨʫʧʮʽʡʥʠʤʠ, ʘʣʝ ʨʝʟʫʣʴʪʘʪ 

ʚʠʷʚʠʚʩʷ ʪʘʢʠʡ, ʱʦ ʩʪʘʻ ʦʜʥʠʤ ʽʟ ʩʝʨʡʦʟʥʠʭ ʙʘʨ'ʻʨʽʚ ʥʘ ʰʣʷʭʫ ʰʠʨʦʢʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ. 

ʆʪʞʝ, ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʜʦ 

ʥʦʤʝʥʢʣʘʪʫʨʠ, ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽʩʪʦʪʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʠʩʷ, ʟʘ ʚʠʥʷʪʢʦʤ, ʚʠʤʦʛʠ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʜʘʯʽ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. 

ɹʽʣʴʰ ʪʦʛʦ, ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʜʦ ʮʠʭ ʧʦʩʣʫʛ ʬʦʨʤʫʚʘʣʠʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʤʽʩʪʫ ʧʨʦʧʦʟʠʮʽʡ ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

3.4. ȶɚɜɔɝɞɟɎɌɢɨɖɱ ɚɣɱɖɟɎɌəəɫ   
 

ʆʜʥʘʢ, ʚʩʝ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ, 

ʷʢʽ ʧʦ ʩʫʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʨʝʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʽ 

ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ ʷʢ ʟ ʥʘʜʘʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʧʦʩʣʫʛ, ʪʘʢ ʽ ʧʦ ʧʨʦʚʝʜʝʥʥʶ 

ʨʦʙʽʪ ʨʽʟʥʦʛʦ ʟʤʽʩʪʫ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɼʣʷ 

ʩʧʦʞʠʚʘʯʘ, ʯʠʷ ʜʽʷʣʴʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ ɯʈ, ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʩʪʽʡʢʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ, ʩʪʘʶʪʴ ʢʨʠʪʠʯʥʠʤʠ, ʘ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘʢʠʤʠ ʧʦʩʣʫʛʘʤʠ ʜʦʩʠʪʴ 

ʩʫʚʦʨʽ. ʂʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʦʛʦ ʢʽʥʮʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ), 

ʟʘʜʽʷʥʦʛʦ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ɯʈ ʫ ʦʜʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʤʦʞʝ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʩʦʪʥʷʤʠ ʽ 

ʜʝʩʷʪʢʘʤʠ ʪʠʩʷʯ. ʇʝʨʝʨʠʚʘʥʥʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻʪʴʩʷ ʪʦʤʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʫʧʠʥʢʠ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʨʫʭʫ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʉʫʯʘʩʥʘ ʩʦʮʽʘʣʴʥʘ ʤʦʜʝʣ ɹʩʫʙ'ʻʢʪʽʚ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʣʫʛʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʣʷʭʦʤ ʦʧʠʩʫ ʦʩʥʦʚʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʚʠʤʦʛ (ʦʯʽʢʫʚʘʥʴ) ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʮʠʭ ʧʦʩʣʫʛ, ʷʢʽ ʙʫʜʫʪʴ 

ʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʷʣʴʥʦʩʪʽ ʮʠʭ ʩʫʙôʻʢʪʽʚ ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ɸ. ɺ ʯʘʩʪʠʥʽ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ.  

1. ɸʜʘʧʪʠʚʥʘ (ʛʥʫʯʢʘ) ʟʤʽʥʘ ʟʤʽʩʪʫ ʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʾʭ ʦʪʨʠʤʘʥʥʷ. 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ: ʤʽʛʨʫʶʯʘ ʟʘ ʛʝʦʛʨʘʬʽʯʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; ʜʦʙʦʚʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʷʢ ʟʘ 

ʦʙʩʷʛʦʤ, ʪʘʢ ʽ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʨʘʬʽʢʫ ʜʘʥʠʭ; ʜʦʙʦʚʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʤʽʩʪʫ ʪʘ 

ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. 

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʧʝʨʝʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʣʦʛʽʩʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ; ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʩʦʥʷʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ (ʘʛʨʘʨʥʽ, 
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ʣʘʥʜʰʘʬʪʥʽ ʪʦʱʦ ʨʦʙʦʪʠ); ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʤʘʶʪʴ ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ (ʩʣʫʞʙʠ 

ʧʦʨʷʪʫʥʢʫ, ʥʘʜʘʥʥʷ ʝʢʩʪʨʝʥʦʾ ʜʦʧʦʤʦʛʠ ʽ ʪ. ʧ.). 

2. ʅʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʥʘ ʧʝʚʥʽʡ ʦʙʤʝʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʨʽʟʥʠʭ 

ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ: ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʤʘʨʥʠʭ ʘʙʦ 

ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʡ ʘʙʦ ʤʽʞʩʠʩʪʝʤʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʦʙʤʽʥ ʽ ʪ. ʧ.; ʨʝʞʠʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʩʣʫʛ 

ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʘʛʨʘʨʥʘ ʩʬʝʨʘ ï ʟʙʽʨ ʜʘʥʠʭ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʘʪʯʠʢʽʚ ʟ ʤʘʣʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ (ʧʘʨʘʤʝʪʨʠ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʟʨʽʣʽʩʪʴ ʚʨʦʞʘʶ ʽ 

ʪ. ʧ.), ʟʙʽʨ ʜʘʥʠʭ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʜʘʪʯʠʢʽʚ ʟ ʚʠʩʦʢʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ (ʪʨʘʢʪʦʨʘ, 

ʪʚʘʨʠʥʠ, ʪʨʘʥʩʧʦʨʪ ʽ ʪ.ʧ.); ʤʝʜʠʯʥʘ ʩʬʝʨʘ ï ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʘʙʦ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʽ ʪ. ʧ. 

3. ɼʦʩʪʫʧʥʽʩʪʴ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʣʦʢʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʪʝʨʠʪʦʨʽʾ, ʤʝʞʽ ʷʢʦʾ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ ʩʫʙôʻʢʪʘ ʘʙʦ ʛʨʫʧʠ ʩʫʙ'ʻʢʪʽʚ). 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ: ʜʠʥʘʤʽʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʚʠʢʦʥʘʚʯʠʭ ʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʤʦʙʽʣʴʥʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʚʠʨʦʙʥʠʯʦʛʦ ʘʙʦ ʽʥʰʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ; ʜʠʥʘʤʽʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʦʙôʻʢʪʫ  

ʽʥʪʝʨʝʩʫ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ.  

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʣʦʛʽʩʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ 

ʟʘʤʦʚʣʝʥʠʭ ʪʦʚʘʨʽʚ ʧʦʢʫʧʮʝʚʽ ʷʢ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʤʘʣʦʟʘʩʝʣʝʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ; ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʥʽʚ ʘʙʦ ʽʥʰʠʭ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ; ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʬʽʢʫ. 

ɹ. ɺ ʯʘʩʪʠʥʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ. 

 1. ɺʝʣʠʢʽ ʰʚʠʜʢʦʩʪʽ ʪʘ ʦʙʩʷʛʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ:  ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ; ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʦʜʥʦʯʘʩʥʦ ʛʝʥʝʨʫʶʯʠʭ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʜʘʥʠʭ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ. 

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʧʝʨʝʚʝʟʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʦ ʢʝʨʦʚʘʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ; ʨʝʘʣʽʟʘʮʽʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ; ʤʦʥʽʪʦʨʠʥʛ 

ʧʝʨʝʩʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʫʤʦʚʘʭ ʤʝʛʘʧʦʣʽʩʽʚ.  

2. ɺʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. 

  ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ: ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ; ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʦʜʥʦʯʘʩʥʦ ʛʝʥʝʨʫʶʯʠʭ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʜʘʥʠʭ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʚ ʦʜʠʥʠʮʶ 

ʯʘʩʫ. 

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʧʝʨʝʚʝʟʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʦ ʢʝʨʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ; ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʪʘʶʯʠʤʠ ʦʙ'ʻʢʪʘʤʠ (ʜʨʦʥʠ, ʣʝʛʢʽ ʣʽʪʘʢʠ, ʘʝʨʦʪʘʢʩʽ); ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ 

ʨʫʭʦʤ ʚ ʫʤʦʚʘʭ ʤʝʛʘʧʦʣʽʩʽʚ; ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʤ ʦʙ'ʻʢʪʦʤ (ʤʽʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʝʥʝʨʛʝʪʠʢʘ, ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ʽ ʪ. ʧ.). 

3. ʄʘʣʠʡ ʯʘʩ ʟʘʪʨʠʤʢʠ ʧʝʨʝʜʘʥʠʭ ʜʘʥʠʭ. 
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  ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ h ʚʠʜʢʦʩʪʽ 

ʨʝʘʢʮʽʾ ʥʘ ʧʦʜʽʾ; ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; 

ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʟʘʻʤʦʟôʻʜʥʘʥʠʭ ʤʝʨʝʞ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ (ʄɽʂ). 

ʇʨʠʢʣʘʜʠ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ: ʜʠʩʪʘʥʮʽʡʥʝ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʘʚʪʦʥʦʤʥʦ ʢʝʨʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ; ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʚ ʫʤʦʚʘʭ 

ʤʝʛʘʧʦʣʽʩʽʚ ʽ ʪ. ʜ. 

ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʚʩʽ ʮʽ ʚʠʤʦʛʠ ʘʙʦ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʤʘʶʪʴ 

ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʽ ʥʝ ʜʣʷ ʚʩʽʻʾ ʤʥʦʞʠʥʠ ʩʫʙ'ʻʢʪʽʚ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʣʫʛʘʤʠ ʄɽʂ, ʘ 

ʪʽʣʴʢʠ ʜʣʷ ʦʢʨʝʤʠʭ ʾʭ ʛʨʫʧ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʙʤʝʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʧʦʣʷ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʘʙʦ ʩʢʦʪʘʨʩʪʚʘ, ʪʝʨʠʪʦʨʽʾ ʟʘʚʦʜʽʚ, ʪʦʨʛʦʚʠʭ ʽ ʨʦʟʚʘʞʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʤʘʛʽʩʪʨʘʣʽ 

ʪʦʱʦ). 

3.5. ȷɚɖɌɗɨəɱ ɑɖɚɝɔɝɞɑɘɔ ɑɗɑɖɞɜɚəəɔɡ ɖɚɘɟəɱɖɌɢɱɕ  
ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʩʥʦʚʢʫ: ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʜʦʚʦʣʝʥʥʷ ʢʘʨʜʠʥʘʣʴʥʦʾ ʟʤʽʥʠ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʟʤʽʩʪʫ ʪʘ ʷʢʦʩʪʽ ʮʠʭ ʧʦʩʣʫʛ ʩʪʘʥʝ 

ʤʦʞʣʠʚʠʤ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

çʥʝʚʠʤʦʛʣʠʚʠʭè ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ çʣʦʢʘʣʴʥʠʭè  ʝʢʦʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʜʣʷ ʦʢʨʝʤʠʭ ʩʫʙ'ʻʢʪʽʚ ʘʙʦ ʾʭ ʛʨʫʧ. ʉʘʤʝ ʩʧʝʮʽʘʣʴʥʦ 

ʧʦʙʫʜʦʚʘʥʽ ʣʦʢʘʣʴʥʽ ʝʢʦʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʃɽɽʂ) ʜʦʟʚʦʣʷʪʴ 

ʬʦʨʤʫʚʘʪʠ ʛʥʫʯʢʠʡ ʝʢʩʢʣʶʟʠʚʥʠʡ ʥʘʙʽʨ ʧʦʩʣʫʛ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʩʫʙ'ʻʢʪʘ 

ʯʠ ʢʦʞʥʦʾ ʛʨʫʧʠ ʩʫʙ'ʻʢʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ɯʈ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʃɽɽʂ ʧʦʚʠʥʥʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʡʚʠʱʠʤ ʚʠʤʦʛʘʤ 

ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʘʣʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʥʝʜʦʧʫʱʝʥʥʷ 

ʧʝʨʝʨʠʚʘʥʴ ʚ ʥʘʜʘʥʥʽ ʧʦʩʣʫʛ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦ ʚʠʩʦʢʦʛʦ (ʧʦʪʨʽʙʥʦʛʦ) 

ʨʽʚʥʷ ʷʢʦʩʪʽ. ʉʘʤʝ ʃɽɽʂ ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʤʘʶʪʴ ʟʤʦʛʫ ʙʫʪʠ ʛʝʦʛʨʘʬʽʯʥʦ ʷʢ ʣʦʢʘʣʴʥʠʤʠ, ʪʘʢ ʽ 

ʪʨʘʥʩʢʦʨʜʦʥʥʠʤʠ, ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʦʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʥʘ ʛʨʫʧʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʽ ʩʠʩʪʝʤ ɯʈ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʩʦʪʥʽ ʪʘ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʚ ʷʢʦʩʪʽ ʷʢʠʭ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʝʥʩʦʨʠ, ʚʠʢʦʥʘʚʯʽ ʧʨʠʩʪʨʦʾ, ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ ʽ 

ʢʦʤʧʣʝʢʩʠ, ʩʠʩʪʝʤʠ ʜʘʪʘ-ʮʝʥʪʨʽʚ ʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ʇʨʠ ʮʴʦʤʫ ɯʥʪʝʨʥʝʪ, ʷʢʠʡ ʩʪʘʻ ʜʦʩʪʫʧʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʃɽɽʂ, ʧʦʚʠʥʝʥ 

ʤʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ çʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦè ɯʥʪʝʨʥʝʪʫ, ʦʩʢʽʣʴʢʠ ʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʮʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ ʷʢ ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʷʢʠʭ 

ʙʘʟʫʻʪʴʩʷ ʪʘ ʯʠ ʽʥʰʘ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ. ɿʚʠʯʘʡʥʦ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ɯʥʪʝʨʥʝʪ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʽ ʚ ʽʥʪʝʨʝʩʘʭ ʦʢʨʝʤʠʭ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʡ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʘʙʦ ʜʣʷ ʩʠʩʪʝʤʠ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚ'ʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʨʫʧ ʚʠʩʦʢʦʛʦ 

ʨʠʟʠʢʫ. 



81 

 

ʇʽʜ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ɯʥʪʝʨʥʝʪʦʤ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ, ʱʦ ʤʘʻ ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʛʘʨʘʥʪʦʚʘʥʦ ʚʠʩʦʢʫ (ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ) ʷʢʽʩʪʴ ʧʦʩʣʫʛ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʥʘʜʽʡʥʽʩʪʶ ʨʦʙʦʪʠ ʤʝʨʝʞ ʄɽʂ, ʪʘʢ ʽ ʦʧʪʠʤʘʣʴʥʦʶ 

ʧʦʙʫʜʦʚʦʶ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʝʟʝʨʚʫʚʘʥʥʷʤ, ʘʜʘʧʪʠʚʥʽʩʪ ɹʜʦ ʟʤʽʥ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʬʽʢʫ ʜʘʥʠʭ ʽ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺ ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ ʧʝʨʝʜ 

ʦʧʝʨʘʪʦʨʘʤʠ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʣʫʛ ʪʘʢ ʟʚʘʥʦʛʦ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ 

ɯʥʪʝʨʥʝʪʫ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʃɽɽʂ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʢʦʨʽʥʥʦʾ 

ʟʤʽʥʠ ʙʽʟʥʝʩ ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʟʥʘʯʝʥʽ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʚ ʫʤʦʚʘʭ ʃɽɽʂ ʟ ʙʽʣʴʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʤʦʞʥʘ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʠ ʛʽʙʨʠʜʥʠʭ ʤʝʨʝʞ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʛʘʨʤʦʥʽʡʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ ʬʽʢʩʦʚʘʥʠʭ ʽ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ 

ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʠʭ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ. ʇʨʠ ʮʴʦʤʫ ʪʝʭʥʦʣʦʛʽʷ 

5G ʢʨʽʤ ʟʘʜʦʚʦʣʝʥʥʷ ʝʢʩʢʣʶʟʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʱʦʜʦ ʧʦʩʣʫʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɯʈ, ʜʦʟʚʦʣʠʪʴ 

ʪʘʢʦʞ ʟʘʜʦʚʦʣʴʥʠʪʠ ʪʘʢʽ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʷʢ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ, ʥʠʟʴʢʝ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʽʥʮʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʜʫʞʝ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ. 

ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʽʟʥʝʩ ʫ ʩʬʝʨʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʦʙʽʣʴʥʠʭ, ʜʦʚʛʽ ʜʝʩʷʪʠʣʽʪʪʷ ʨʦʟʚʠʚʘʚʩʷ 

ʟʘ ʤʦʜʝʣʣʶ ʙʽʟʥʝʩ ʩʧʦʞʠʚʘʯ B2C (business-to-consumer). ʇʨʠ ʮʴʦʤʫ ʩʧʦʞʠʚʘʯ 

ʙʫʚ ʤʘʩʦʚʠʤ ï ʬʽʟʠʯʥʽ ʪʘ ʶʨʠʜʠʯʥʽ ʦʩʦʙʠ. ɸʣʝ, ʟ ʯʘʩʦʤ, çʤʦʥʦʣʽʪʥʘè, ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ, ʤʘʩʦʚʽʩʪʴ ʩʪʘʣʘ ʧʽʜʜʘʚʘʪʠʩʷ ʝʨʦʟʽʾ. ɯʥʪʝʨʝʩʠ ʙʽʟʥʝʩʫ 

ʤʦʪʠʚʫʚʘʣʠ ʦʧʝʨʘʪʦʨʽʚ ʧʦʤʽʯʘʪʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʠʤʦʛʠ ʦʢʨʝʤʠʭ ʛʨʫʧ 

ʢʦʨʠʩʪʫʚʘʯʽʚ: ʤʦʣʦʜʽ, ʩʪʫʜʝʥʪʽʚ, ʣʦʢʘʣʴʥʠʭ ʙʽʟʥʝʩʽʚ, ʝʪʥʽʯʥʠʭ ʛʨʫʧ, ʛʨʫʧ 

ʩʫʙ'ʻʢʪʽʚ, ʦʙ'ʻʜʥʘʥʠʭ ʩʧʽʣʴʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ ʘʙʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʣʦʷʣʴʥʽʩʪʴ ʜʦ 

ʷʢʦʛʦʩʴ ʙʽʟʥʝʩʫ ʪʦʱʦ. 

ʅʘʡʢʨʘʱʦʶ ʙʽʟʥʝʩ ʤʦʜʝʣʣʶ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʄɽʂ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʽ ʽʥʪʝʨʝʩʠ ʨʽʟʥʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʮʝ ʚ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʩʣʫʛ, ʻ ʙʽʟʥʝʩ ʤʦʜʝʣʴ MVNO (Mobile 

Virtual Network Operator, MVNO, ʤʦʙʽʣʴʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʤʝʨʝʞʝʚʠʡ ʦʧʝʨʘʪʦʨ). 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʽʟʥʝʩ ʤʦʜʝʣʴ MVNO ʩʪʘʣʘ ʢʦʨʠʩʪʫʚʘʪʠʩʴ  ʧʦʧʫʣʷʨʥʽʩʪʶ 

ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʠʣʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʚʥʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʫʤʦʚʘʭ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʝʢʩʢʣʶʟʠʚʥʦ 

ʥʘʜʘʚʘʪʠ ʧʦʩʣʫʛʠ ʄɽʂ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʜʦʜʘʪʢʦʚʠʤʠ 

ʬʫʥʢʮʽʷʤʠ, ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʧʦʩʣʫʛʘʤʠ ʪʦʱʦ. ʉʚʽʜʯʝʥʥʷʤ ʘʢʪʫʘʣʴʥʦʩʪʽ ʽʥʪʝʨʝʩʫ 

ʜʦ ʮʽʻʾ ʙʽʟʥʝʩ ʤʦʜʝʣʽ ʻ ʧʨʦʛʥʦʟ, ʱʦ ʧʝʨʝʧʦʚʥʝʥʠʡ ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ MVNO ʜʦ 

2020 ʨʦʢʫ ʚʠʨʦʩʪʝ ʥʘ 5% ʽ ʜʦʩʷʛʥʝ 110,7 ʤʣʥ. ʢʦʨʠʩʪʫʚʘʯʽʚ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʥʦʚʦʾ ʙʽʟʥʝʩ ʤʦʜʝʣʽ: 

ʙʽʟʥʝʩ-ʛʨʫʧʦʚʠʡ ʩʧʦʞʠʚʘʯ B2gC (business to group consumer), ʷʢʘ ʦʪʨʠʤʘʻ ʱʝ 

ʙʽʣʴʰʠʡ ʽʤʧʫʣʴʩ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ. ʉʘʤʝ ʙʽʟʥʝʩ 

ʤʦʜʝʣ ̔ B2gC ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʜʫʞʝ ʰʚʠʜʢʠʡ ʚʽʜʛʫʢ ʥʘ ʟʤʽʥʠ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʩʫʙ'ʻʢʪʽʚ, ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʥʦʚʠʭ ʃɽɽʂ. ɺ ʩʫʯʘʩʥʠʭ 
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ʫʤʦʚʘʭ ʙʽʟʥʝʩ ʤʦʜʝʣʽ B2gC ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

MVNO, ʦʩʢʽʣʴʢʠ ʮʝ ʩʪʚʦʨʶ  ̒ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʚʥʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʝʢʩʢʣʶʟʠʚʥʦ ʥʘʜʘʚʘʪʠ ʧʦʩʣʫʛʠ ʃɽɽʂ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, 

ʜʦʜʘʪʢʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʧʦʩʣʫʛʘʤʠ ʪʦʱʦ.  

3.6. ȶɚɗɑɖɞɔɎəɑ ɞɌ ɝɛɱɗɨəɑ ɎɔɖɚɜɔɝɞɌəəɫ 

ɜɌɐɱɚɣɌɝɞɚɞəɚɏɚ ɝɛɑɖɞɜɟ  
ʆʜʥʘʢ,  ʧʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʝʬʽʮʠʪʦʤ 

ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʾ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʚ 

ʫʤʦʚʘʭ ʪʨʠʚʘʶʯʦʛʦ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʝʨʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ [5]. ʇʨʠʯʠʥʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʈʏʈ ʤʦʛʣʠ ʙʫʪʠ ʨʽʟʥʠʤʠ: ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʽʩʪʦʨʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʽ ʟʘʢʽʥʯʫʶʯʠ 

ʙʘʥʘʣʴʥʠʤʠ ï ʢʦʨʫʧʮʽʡʥʠʤʠ, ʘʣʝ ʨʝʟʫʣʴʪʘʪ ʚʠʷʚʠʚʩʷ ʪʘʢʠʤ, ʱʦ ʩʪʘʻ ʦʜʥʠʤ ʽʟ 

ʩʝʨʡʦʟʥʠʭ ʙʘʨ'ʻʨʽʚ ʥʘ ʰʣʷʭʫ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ï ʮʝ ʛʥʫʯʢʝ ʩʧʽʣʴʥʝ ʽ ʛʥʫʯʢʝ 

ʢʦʣʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ. ʏʦʤʫ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʽʩʪʴ ʫ ʩʧʽʣʴʥʦʤʫ 

ʘʙʦ ʢʦʣʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʈʏʈ? ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʝʢʦʥʦʤʽʾ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʥʘ ʚʚʝʜʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡ ʚ ʨʠʥʢʦʚʠʡ ʦʙʦʨʦʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʚ ʯʘʩʪʠʥʽ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ. ɼʨʫʛʠʡ ʬʘʢʪʦʨ ï ʮʝ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʘʙʦ 

ʤʦʣʦʜʠʭ ʢʦʤʧʘʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʾ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʚʝʣʠʢʠʤʠ 

ʛʨʘʚʮʷʤʠ ʨʠʥʢʫ. ɯʥʘʢʰʝ, ʚʦʥʠ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʧʦʩʪʫʧʘʪʠʩʷ ʾʤ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ 

ʙʦʨʦʪʴʙʽ. 

ɺʽʜʦʤʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʫ. ʏʘʩʪʠʥʘ ʮʠʭ ʧʽʜʭʦʜʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʥʷʭ, 

ʽʥʰʽ ʞ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʷʭ. 

ʂʦʣʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ (ʂɺʉ) (CUS, Collective Use of Spectrum) 

ʜʦʟʚʦʣʷʻ ʥʝʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ/ʘʙʦ ʧʨʠʩʪʨʦʾʚ 

ʦʜʥʦʯʘʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʧʝʢʪʨʫ ʚ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞʝ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʚ 

ʧʝʚʥʽʡ ʛʝʦʛʨʘʬʽʯʥʽʡ ʦʙʣʘʩʪʽ ʟʘ ʫʤʦʚʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʛʦ ʥʘʙʦʨʫ ʚʠʤʦʛ [1]. 

ʈʦʟʨʽʟʥʷʶʪʴ 3 ʨʝʞʠʤʠ ʂɺʉ ʜʣʷ ʧʝʚʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʈʏʈ, ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 

ʷʢʠʤʠ ʧʦʣʷʛʘʻ ʚ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʫʤʦʚʘʭ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʘʤʠ [1]. 

1. ʈʝʞʠʤ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ï ʜʽʘʧʘʟʦʥ ʨʘʜʽʦʯʘʩʪʦʪ ʚʠʜʽʣʷʻʪʴʩʷ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʙʝʟ ʣʽʮʝʥʟʽʡʥʽʡ ʘʙʦ ʙʝʟ ʨʝʻʩʪʨʘʮʽʡʥʽʡ ʦʩʥʦʚʽ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʪʽʣʴʢʠ ʱʦʙ ʫʥʠʢʥʫʪʠ ʰʢʽʜʣʠʚʠʭ 

ʧʝʨʝʰʢʦʜ). 

2. ʈʝʞʠʤ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʛʨʘʤ ï ʜʽʘʧʘʟʦʥ ʚʠʜʽʣʷʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʜʦʜʘʪʢʽʚ ʘʙʦ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʙʝʟ ʣʽʮʝʥʟʽʡʥʽʡ ʘʙʦ ʙʝʟ ʨʝʻʩʪʨʘʮʽʡʥʽʡ ʦʩʥʦʚʽ ʟ 

ʦʙʤʝʞʝʥʥʷʤʠ, ʦʙʫʤʦʚʣʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʧʝʨʝʰʢʦʜ ʘʙʦ ʚʠʤʦʛʘʤʠ 

ʤʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʦʪʫʞʥʽʩʪʴ (ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʝʟʧʝʢʦʶ ʘʙʦ 

ʙʝʟʧʝʢʦʶ ʞʠʪʪʷ). 

3. ʈʝʞʠʤ ʦʙʤʝʞʝʥʥʷ ï ʫ ʚʠʧʘʜʢʘʭ ʟʥʘʯʥʦʛʦ ʨʠʟʠʢʫ ʧʦʷʚʠ ʰʢʽʜʣʠʚʠʭ 

ʧʝʨʝʰʢʦʜ ʜʽʘʧʘʟʦʥ ʨʘʜʽʦʯʘʩʪʦʪ ʚʠʜʽʣʷʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʜʦʜʘʪʢʽʚ ʘʙʦ 
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ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʦʣʝʛʰʝʥʽʡ ʣʽʮʝʥʟʽʡʥʽʡ ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʽʡ ʦʩʥʦʚʽ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʝʨʝʜʘʯʽ ʩʧʝʢʪʨʘ ʽʥʰʠʤ ʣʽʮʝʥʟʦʚʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʧʮʽʷ ʂɺʉ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʚʩʽʤ ʦʧʝʨʘʪʦʨʘʤ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʩʧʝʢʪʨʦʤ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʜʦʜʘʪʢʘʤʠ, ʩʣʫʞʙʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ 

ʨʘʤʢʘʭ ʜʝʷʢʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ 

ʇʝʨʝʚʘʛʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ: ʟʥʠʞʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʙʘʨ'ʻʨʫ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ; ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ; ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʽʥʥʦʚʘʮʽʡ ʽ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʧʠʪʫ. ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʂɯʉ ï ʥʝʟʚʦʨʦʪʥʽʩʪʴ 

ʚʠʜʽʣʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʈʏʈ [1]. 

ʇʝʨʰʽ ʜʚʘ ʨʝʞʠʤʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʜʦʙʨʝ ʦʧʠʩʘʥʽ ʚ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ. ʊʨʝʪʽʡ ʨʝʞʠʤ ʂɺʉ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʦʤʦʤʫ 

ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʨʝʞʠʤʫ ʚʠʜʽʣʝʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪ ʥʘ ʚʪʦʨʠʥʥʽʡ 

ʦʩʥʦʚʽ, ʘʣʝ ʙʝʟ ʧʨʘʚʘ ʧʝʨʝʜʘʯʽ ʧʨʘʚʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʝʢʪʨʦʤ ʽʥʰʠʤ ʣʽʮʝʥʟʦʚʘʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʘʤ. ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʮʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʥʘ ʚʪʦʨʠʥʥʽʡ 

ʦʩʥʦʚʽ ʚʠʤʘʛʘʻ ʙʽʣʴʰ ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ 

ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʨʦʟʰʠʨʝʥʥʷ ʧʨʘʚʦʚʠʭ ʧʽʜʩʪʘʚ ʜʣʷ ʪʘʢʦʛʦ ʨʝʞʠʤʫ ʟʘ ʫʤʦʚʠ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʷʢ ʜʣʷ 

ʽʩʥʫʶʯʠʭ ʧʝʨʚʠʥʥʠʭ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ, ʪʘʢ ʽ ʜʣʷ ʤʘʡʙʫʪʥʽʭ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ, ʱʦ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʪʘ ̫ ʢʦʤʫ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʧʨʠʜʽʣʷʶʪʴ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ, 

ï ʮʝ ʦʩʚʦʻʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʙʽʣʠʭ ʜʽʘʧʘʟʦʥʽʚè (ʧʨʦʛʘʣʠʥ, White Space), ʧʽʜ ʷʢʠʤʠ 

ʨʦʟʫʤʽʶʪʴ ʜʽʘʧʘʟʦʥ ʈʏʈ, ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ (ʩʣʫʞʙ, ʩʠʩʪʝʤ) ʚ 

ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʜʘʥʽʡ ʛʝʦʛʨʘʬʽʯʥʽʡ ʦʙʣʘʩʪʽ ʥʘ ʙʝʟ ʟʘʚʘʜʦʚʦʾ / ʥʝʟʘʭʠʱʝʥʦʾ 

ʦʩʥʦʚʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʚʠʥʥʠʭ ʩʣʫʞʙ ʘʙʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ ʩʣʫʞʙ 

ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʥʘ ʥʘʮʽʦʥʘʣʴʥʽʡ ʦʩʥʦʚʽ [6]. ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ 

ʜʽʣʷʥʦʢ ʩʧʝʢʪʨʘ ʥʘʡʢʨʘʱʦʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙʣʝʤ çʙʽʣʠʭ ʜʽʘʧʘʟʦʥʽʚè ʻ 

ʜʽʘʧʘʟʦʥ 470-790 ʄɻʮ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʦʩʣʫʛ (QoS) ʜʣʷ ʜʝʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʈʏʈ, ʱʦ ʚ ʤʝʞʘʭ ʩʤʫʛ ʈʏʈ, 

ʚʽʜʥʝʩʝʥʠʭ ʜʦ çʙʽʣʦʛʦ ʜʽʘʧʘʟʦʥʫè, ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʤʝʞʝʥʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, çʙʽʣʠʡ ʜʽʘʧʘʟʦʥè ʈʏʈ ï ʮʝ 

ʜʽʘʧʘʟʦʥ ʨʘʜʽʦʯʘʩʪʦʪ ʜʣʷ ʷʢʦʛʦ ʽʩʥʫʻ ʧʦʪʝʥʮʽʡʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʚʪʦʨʠʥʥʽʡ ʦʩʥʦʚʽ ʚ ʢʦʥʢʨʝʪʥʠʭ ʯʘʩʦʚʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʰʢʦʜ ʧʝʨʚʠʥʥʠʤ ʩʣʫʞʙʘʤ ʽ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʾʭ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 

ʇʨʠ ʮʴʦʤʫ, ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʨʝʞʠʤʽʚ ʂɺʉ ʷʢ ʚ ʜʘʥʠʡ ʯʘʩ, ʪʘʢ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ 

ʘʙʩʦʣʶʪʥʦ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʫʯʘʩʥʠʢʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʈʏʈ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʭʘʥʥʷ (ʚʠʤʦʛʠ) ʧʨʦ ʩʧʨʠʷʥʥʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʨʘʱʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʘʙʦ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʽʣʴʰʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʚʘʜ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʨʝʞʠʤʫ ʥʝʚʪʨʫʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʦʤ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʧʨʠ ʚʚʝʜʝʥʥʽ ʨʝʞʠʤʽʚ ʂɺʉ ʧʦʚʠʥʝʥ ʨʦʙʠʪʠʩʷ ʥʘ 

ʚʠʨʽʰʝʥʥʽ ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ (ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʩʫʤʽʩʥʽʩʪʴ, ʘʜʘʧʪʠʚʥʽ 

(ʢʦʛʥʽʪʠʚʥʽ) ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʥʘ ʚʨʘʭʫʚʘʥʥʽ 
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ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʨʘʜʽʦʯʘʩʪʦʪ ʽ ʈʏʈ ʚ ʮʽʣʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʢʦʥʮʝʧʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʜʦʟʚʦʣʫ, ʤʦʜʝʣʴ ʂɺʉ 

(CUS) ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʶʨʠʜʠʯʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʦʙʤʝʞʝʥʥʷ, ʘʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʮʝ 

ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʧʝʢʪʨʘ ʟʘ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ ʽ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʰʢʦʜʘʤʠ. ʇʨʘʚʦʚʘ ʤʦʜʝʣʴ 

ʂɺʉ ʧʦʚʠʥʥʘ ʦʨʛʘʥʽʯʥʦ ʚʧʠʩʫʚʘʪʠʩʷ ʚ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʘʚʦʚʫ ʩʠʩʪʝʤʫ ʚ ʯʘʩʪʠʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʉʧʽʣʴʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʝʢʪʨʦʤ ʧʝʨʝʜʙʘʯʘʻ ʫʯʘʩʪʴ ʨʽʟʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʝʚʥʦʶ ʩʤʫʛʦʶ ʨʘʜʽʦʯʘʩʪʦʪ, ʱʦ ʬʘʢʪʠʯʥʦ ʩʪʚʦʨʶʻ 

ʧʦʪʝʥʮʽʡʥʽ ʫʤʦʚʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚ ʯʘʩʪʠʥʽ ʜʦʩʪʫʧʫ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ʩʧʝʢʪʨʘ ʽ ʟʥʠʞʫʻ ʙʘʨ'ʻʨʠ ʜʦʩʪʫʧʫ ʜʦ ʩʧʝʢʪʨʫ ʜʣʷ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ [3]. 

ɿʘ ʻʚʨʦʧʝʡʩʴʢʦʶ ʢʦʥʮʝʧʮʽʻʶ ʣʽʮʝʥʟʦʚʘʥʦʛʦ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ (Licensed 

Shared Access, LSA) ʮʝ ʨʝʛʫʣʷʪʦʨʥʠʡ ʧʽʜʭʽʜ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʧʨʠʷʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʠʩʪʝʤ ʨʘʜʽʦʟʚ'ʷʟʢʫ ʦʙʤʝʞʝʥʠʤ ʯʠʩʣʦʤ ʣʽʮʝʥʟʽʘʪʽʚ ʚ ʨʘʤʢʘʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʣʽʮʝʥʟʫʚʘʥʥʷ ʫ ʩʤʫʟʽ ʯʘʩʪʦʪ, ʚʞʝ ʧʨʠʟʥʘʯʝʥʦʾ ʘʙʦ 

ʦʯʽʢʫʚʘʥʦʾ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʜʘʪʢʦʚʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʢʪʨ (ʘʙʦ 

ʯʘʩʪʠʥʫ ʩʧʝʢʪʨʫ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʢʣʶʯʝʥʠʤʠ ʚ 

ʾʭ ʣʽʮʝʥʟʽʾ (ʾʭ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʽʤ ʘʚʪʦʨʠʟʦʚʘʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (QoS) [1]. 

ɽʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʜʽʘʧʘʟʦʥʠ ʨʘʜʽʦʯʘʩʪʦʪ, ʚʠʜʽʣʝʥʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘʢʠʭ ̫ ʢ ʧʦʣʽʮʽʷ, ʧʦʞʝʞʥʠʢʠ, ʧʨʠʢʦʨʜʦʥʥʠʡ ʢʦʥʪʨʦʣʴ, ʚʽʡʩʴʢʦʚʽ ʪʘ 

ʽʥʰʽ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʤʘʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. ɸʣʝ ʜʣʷ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʞʠʤʫ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʝʢʪʨʦʤ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ 

ʧʦʣʽʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʧʝʢʪʨʘ ʚʠʜʽʣʝʥʦʛʦ ʜʣʷ ʮʽʣʝʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʙʝʟʧʝʢʠ.  

ɺ ʜʝʷʢʠʭ ʜʝʨʞʘʚʘʭ   ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʮʽʢʘʚʠʡ ʚʘʨʽʘʥʪ ʨʝʞʠʤʫ ʩʧʽʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʧʝʢʪʨʦʤ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ. ɺ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ, 

ʚʠʜʽʣʝʥʦʛʦ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʩʤʫʛʘ 

ʨʘʜʽʦʯʘʩʪʦʪ ʜʣʷ ʧʦʩʣʫʛ ʛʦʣʦʩʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʽʥʪʝʨʝʩʘʭ ʮʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʚʩʷ 

ʽʥʘh ʯʘʩʪʠʥʘ ʩʧʝʢʪʨʘ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ, ʥʘ ʫʤʦʚʘʭ ʣʽʮʝʥʟʦʚʘʥʦʛʦ ʩʧʽʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ (LSA) ʧʝʨʝʜʘʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʤʝʨʮʽʡʥʠʭ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ ʟ 

ʫʤʦʚʦʶ, ʱʦ ʚʦʥʠ ʟʦʙʦʚ'ʷʟʘʥʽ ʟʚʽʣʴʥʠʪʠ ʩʧʝʢʪʨ, ʢʦʣʠ ʮʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʦʧʫʪʥʦ ʚ ʤʝʨʝʞʽ ʢʦʤʝʨʮʽʡʥʠʭ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ 

ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʨʦʫʤʽʥʛ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ [2]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ LSA ʧʽʜʭʽʜ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʧʦʪʫʞʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʨʦʮʝʩʫ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʫ (ʨʝʬʘʨʤʽʥʛʫ), ʫ 

2014 ʨʦʮʽ ʙʫʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʧʝʨʰʠʡ ʚ ʩʚʽʪʽ ʧʽʣʦʪʥʠʡ ʧʨʦʝʢʪ ʧʦ ʩʧʽʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʫ ʫ ʜʽʘʧʘʟʦʥʽ 2,3 ɻɻʮ ʧʽʜ ʝʛʽʜʦʶ 

ɯʪʘʣʽʡʩʴʢʦʛʦ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʆʙ'ʻʜʥʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʮʝʥʪʨʫ ɭʚʨʦʧʝʡʩʴʢʽʡ ʢʦʤʽʩʽʾ. ʆʩʪʘʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʪʘʣʽʡʩʴʢʦʛʦ ʧʽʣʦʪʘ ʥʘ LSA 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʈʠʤʽ 23 ʚʝʨʝʩʥʷ 2016 ʨ. [2]. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʽʚ ʟʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʻ ʪʝ, ʱʦ ʫʭʚʘʣʝʥʥʷ ʧʽʜʭʦʜʫ LSA ʜʦʟʚʦʣʠʪʴ 

ʦʧʝʨʘʪʦʨʘʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ, ʮʽʥʥʽ ʯʘʩʪʠʥʠ ʩʧʝʢʪʨʘ, 

ʟʘʭʠʱʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʜʽʶʯʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʚʽʜ 

ʰʢʽʜʣʠʚʠʭ ʧʝʨʝʰʢʦʜ [2]. 

ʇʦʜʽʙʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘʢʦʞ ʙʫʣʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʪʘ ʧʨʦʚʝʜʝʥʽ ʥʘ ʧʦʯʘʪʢʫ 2016 

ʨ. ʚ ʇʘʨʠʞʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʽʜʧʨʠʻʤʩʪʚ Ericsson, RED Technologies ʪʘ 

Qualcomm, ʦʩʥʦʚʥʘ ʤʝʪʘ ʷʢʠʭ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʦʚʽʪʥʽʡ ʢʦʤʝʨʮʽʡʥʠʡ ʨʘʜʽʦʟʚ'ʷʟʦʢ LTE ʪʘ ʢʦʨʠʩʪʫʚʘʮʴʢʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʟʚʽʣʴʥʝʥʥʷ ʩʧʝʢʪʨʫ ʟʘ ʟʘʧʠʪʦʤ ʚʽʜ ʜʽʶʯʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʣʽʮʝʥʟʽʡ LSA ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ 

ʟʚ'ʷʟʢʫ [1]. ʎʝʡ ʧʽʣʦʪʥʠʡ ʧʨʦʝʢʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ 

ʜʦʟʚʦʣʠʚ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʷʜ ʚʢʣʘʜʽʚ ʚ ʩʪʘʥʜʘʨʪʠ ETSI (European 

Telecommunications Standards Institute, ɭʚʨʦʧʝʡʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʚ ʛʘʣʫʟʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ). 

ʋ ʉʐɸ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʣʘʥʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 500 ʄɻʮ, ʷʢʽ ʙʫʣʠ ʟʘʜʽʷʥʽ ʜʣʷ 

ʬʝʜʝʨʘʣʴʥʠʭ ʮʽʣʝʡ, ʟʚʽʣʴʥʠʪʠ ʜʦ 2020 ʨ. ʧʦʚʥʽʩʪʶ ʘʙʦ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʽʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʽʥʪʝʨʝʩʘʭ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [2]. 

ɸʚʪʦʨʠʟʦʚʘʥʝ ʩʧʽʣʴʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ (Authorized Shared Access, ASA) ʽ 

ʣʽʮʝʥʟʦʚʘʥʝ ʩʧʽʣʴʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ (LSA) ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ 

ʪʨʘʜʠʮʽʡʥʦʛʦ çʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶè ʩʧʝʢʪʨʘ ʟ ʨʠʥʢʦʚʠʤ ʧʽʜʭʦʜʦʤ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʶ ʢʦʛʥʽʪʠʚʥʦʶ ʨʘʜʽʦʪʝʭʥʽʢʦʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʩʫʤʽʰʰʶ ʩʪʘʨʠʭ ʽ 

ʥʦʚʠʭ ʽʜʝʡ ʱʦʜʦ ʥʝʝʢʩʢʣʶʟʠʚʥʠʭ ʧʨʘʚ ʥʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʯʘʩʪʦʪʘʤʠ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʚʚʦʜʠʪʠ ʘʜʘʧʪʠʚʥʠʡ ʦʙʤʽʥ, ʱʦ ʷʚʥʦ ʧʨʦʛʨʝʩʠʚʥʽʰʝ ʧʨʠʥʮʠʧʫ 

ʝʢʩʢʣʶʟʠʚʥʦʩʪʽ ʽ ʩʪʘʪʠʯʥʦʛʦ (ʧʦʩʪʽʡʥʦʛʦ) ʧʨʠʟʥʘʯʝʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʭ ʢʘʥʘʣʽʚ. 

ʉʝʨʡʦʟʥʠʤ ʙʘʨ'ʻʨʦʤ ʥʘ ʰʣʷʭʫ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʩʧʽʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ ʩʪʘʻ ʧʨʦʙʣʝʤʘ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʦʧʝʨʘʪʦʨʽʚ ʄɽʂ. 

ɺ ʨʘʟʽ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ ʦʧʝʨʘʪʦʨʠ ʄɽʂ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʤʽʥʠ ʣʦʛʽʢʠ ʾʭ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ ʚ ʩʪʦʨʦʥʫ ʩʧʽʚʧʨʘʮʽ, ʦʩʢʽʣʴʢʠ 

ʦʜʥʦʯʘʩʥʘ ʢʦʥʢʫʨʝʥʮʽʷ ʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʬʦʨʤʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʩʧʝʢʪʨʘ ʩʪʘʶʪʴ ʨʝʘʣʴʥʽʩʪʶ. ʇʨʦʪʝ, ʥʽ ʣʽʪʝʨʘʪʫʨʘ ʧʦ ʢʦʦʧʝʨʘʮʽʾ, ʥʽ ʣʽʪʝʨʘʪʫʨʘ ʧʦ 

ʙʽʟʥʝʩ ʤʦʜʝʣʷʤ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʛʦ ʧʦʷʩʥʝʥʥʷ ʪʦʛʦ, ʷʢ ʪʨʘʜʠʮʽʡʥʘ ʙʽʟʥʝʩ ʤʦʜʝʣʴ 

çʘʚʪʦʥʦʤʥʘè, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʥʢʫʨʝʥʮʽʾ, ʽ ʢʦʥʮʝʧʮʽʷ ʩʧʽʚʧʨʘʮʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʘ ʮʝ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʮʝʩʫ ʟʤʽʥʠ ʙʽʟʥʝʩ ʤʦʜʝʣʽ  ʫ 

ʢʦʦʧʝʨʘʪʠʚʥʦʤʫ ʙʽʟʥʝʩ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ [1]. 

ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʧʨʠ 

ʨʦʟʛʦʨʪʘʥʥʽ ʤʝʨʝʞ ʄɽʂ ʜʦʜʘʪʢʦʚʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʨʘʜʽʦʯʘʩʪʦʪʘʤʠ ʚ ʩʤʫʟʽ ʯʘʩʪʦʪ, ʚʞʝ ʧʨʠʟʥʘʯʝʥʦʾ ʘʙʦ ʦʯʽʢʫʚʘʥʦʾ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ 

ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʤ ʧʝʨʚʠʥʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʎʷ ʧʨʦʙʣʝʤʘ ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʚʧʝʚʥʝʥʽʩʪʶ ʚʪʦʨʠʥʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʚ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ (QoS), ʱʦ 

ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʽ ʩʠʩʪʝʤʥʽ ʨʠʟʠʢʠ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʚʙʘʯʘʻʪʴʩʷ ʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ, ʤʽʩʮʷ ʽ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ 

ʧʝʨʚʠʥʥʠʤʠ ʽ ʜʦʜʘʪʢʦʚʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. ʊʘʢʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʤʦʛʣʘ ʙ ʙʫʪʠ 

ʟʘʢʨʽʧʣʝʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʦʛʦʚʦʨʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ʮʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. 
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ɽʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘʢʠʡ ʧʽʜʭʽʜ ʙʫʜʝ ʫ ʨʘʟʽ, 

ʷʢʱʦ ʚ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʤʦʞʝ ʚʠʩʪʫʧʠʪʠ ʫʨʷʜʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟ 

ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʝʨʞʘʚʽ ʣʝʛʰʝ ʚʠʟʥʘʯʠʪʠ ʜʣʷ ʜʝʨʞʘʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫʤʦʚʠ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤ ʨʝʩʫʨʩʦʤ, ʷʢʽ ʙ ʩʧʨʠʷʣʠ ʝʬʝʢʪʠʚʥʦʤʫ 

ʽʥʚʝʩʪʫʚʘʥʥ ʁʚʪʦʨʠʥʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʧʫʩʢʘʻʪʩɹ,̫ ʱʦ ʤʦʞʝ 

ʽʩʥʫʚʘʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʙʽʟʥʝʩ ʩʮʝʥʘʨʽʾʚ, ʚ ʷʢʠʭ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʽʮʝʥʟʽʾ 

LSA, ʚʠʜʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ɺ ʮʽʣʦʤʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʢʦʥʢʨʝʪʥʘ ʙʽʟʥʝʩ ʤʦʜʝʣʴ 

ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤ ʨʝʩʫʨʩʦʤ ʥʘ ʦʩʥʦʚʽ LSA ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʘ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʟʥʘʥʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʠʤ ʜʽʘʧʘʟʦʥʦʤ ʧʝʨʚʠʥʥʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɸʙʦ ʽʥʰʠʤʠ ʩʣʦʚʘ, ʚʚʝʜʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʨʝʞʠʤʫ ʩʧʽʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʈʏʈ ʟʘʞʘʜʘʻ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʠʭ ʽ ʨʝʪʝʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʧʨʠʥʮʠʧʦʚʦʾ ʤʦʞʣʠʚʦʩʪʽ ʟʘʜʽʷʥʥʷ ʪʘʢʦʛʦ 

ʨʝʞʠʤʫ, ʪʘʢ ʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʚʚʝʜʝʥʥʷ. 

ɸʣʝ, ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʦʩʢʽʣʴʢʠ ʤʦʚʘ ʤʦʞʝ ʡʪʠ ʧʨʦ ʫʢʣʘʜʝʥʥʷ ʫʛʦʜ ʤʽʞ 

ʦʧʝʨʘʪʦʨʘʤʠ ʟ ʤʝʪʦʶ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʟ ʨʽʟʥʠʤʠ ʧʨʘʚʘʤʠ ʥʘ ʡʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʦ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʶʨʠʜʠʯʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʮʶ ʩʠʪʫʘʮʽʶ ʅʘʮʽʦʥʘʣʴʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ, 

ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʠʤ ʟ ʪʠʤ, ʱʦʙ ʥʝ ʦʙʤʝʞʫʚʘʪʠ 

ʽʥʚʝʩʪʠʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ ʄɽʂ. 

ʈʦʟʫʤʽʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ 

ʦʧʝʨʘʪʦʨʽʚ ʄɽʂ ʚ ʫʤʦʚʘʭ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ (LSA) ʻ ʚʠʨʽʰʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʨʠʥʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʤʝʞʝʥʦʛʦ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ ʻ ʟʘʧʦʙʽʛʘʥʥʷ  ʢʦʥʬʣʽʢʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ LSA 

ʨʘʟʦʤ ʟ ʝʢʩʢʣʶʟʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ. ʊʦʤʫ LSA ʧʦʚʠʥʝʥ 

ʩʪʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʩʧʝʢʪʨʫ ʚ ʧʝʚʥʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʘ ʥʝ 

ʟʘʤʽʥʦʶ ʟʚʠʯʘʡʥʦʛʦ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʫ. ʉʘʤʝ ʪʦʤʫ ʧʦʪʨʽʙʥʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʛʥʫʯʢʽ ʪʘ ʘʜʘʧʪʦʚʘʥʽ ʧʨʘʚʦʚʽ ʤʦʜʝʣʽ ʨʝʘʣʽʟʘʮʽʾ LSA ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʩʧʝʢʪʨʘ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʤʽʥʠʪʠ ʧʨʘʚʠʣʘ ʢʦʥʢʫʨʝʥʮʽʾ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʛʥʫʯʢʠʭ ʽ ʘʜʘʧʪʦʚʘʥʠʭ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʨʦʟʧʦʜʽʣʫ 

ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʈʏʈ ʪʘʢʦʞ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʙʽʟʥʝʩ ʤʦʜʝʣʽ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʄɽʂ. 

ʋ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟ ʤʘʩʦʚʠʤ ʧʨʠʭʦʜʦʤ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ ʚ ʷʢʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʄɽʂ, ʙʫʜʫʪʴ ʚʠʩʪʫʧʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʪʨʘʜʠʮʽʡʥʽ ʦʧʝʨʘʪʦʨʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʝʢʩʢʣʶʟʠʚʥʦ ʚʦʣʦʜʽʶʪʴ 

ʧʨʘʚʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʈʏʈ, ʘʣʝ ʡ ʘʙʩʦʣʶʪʥʦ ʥʝʩʧʦʜʽʚʘʥʽ 

ʘʢʪʦʨʠ ʨʠʥʢʫ ʧʦʩʣʫʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ: 

ʢʦʤʧʘʥʽʾ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʠʨʦʙʥʠʯʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʤʝʜʠʮʠʥʽ ʪʦʱʦ; ʩʝʨʚʽʩʥʽ ʢʦʤʧʘʥʽʾ (ʨʠʪʝʡʣʝʨʠ, 

ʢʦʤʫʥʘʣʴʥʽ ʩʣʫʞʙʠ, ʣʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʪʦʱʦ); ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ 

ʦʙʩʣʫʛʦʚʫʶʪʴ ʟʘʣʽʟʥʠʮʽ, ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʠ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ, ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʜʦʨʦʛʠ ʪʦʱʦ; ʢʦʤʧʘʥʽʾ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʥʘʚʯʘʥʥʷ, ʪʨʝʥʽʥʛʠ, ʜʦʟʚʽʣʣʷ, ʦʩʦʙʣʠʚʦ 
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ʟ ʤʘʩʰʪʘʙʥʠʤ ʟʘʣʫʯʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ɺʩʝ 

ʮʝ ʙʫʜʝ ʧʨʠʯʠʥʦʶ ʧʦʷʚʠ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʙʽʟʥʝʩ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʦʙ'ʻʜʥʫʚʘʪʠ ʩʝʨʚʽʩʠ ʟ ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʽʚ ʜʽʷʣʴʥʦʩʪʽ [3], ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʱʝ ʚ 

ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʘʛʦʩʪʨʠʪʴ ʧʨʦʙʣʝʤʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʏʈ 

ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʝʢʪʠʚʥʦʛʦ ʪʘ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʪʦʨʛʽʚʣʽ ʥʘ ʚʪʦʨʠʥʥʦʤʫ ʨʠʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʈ (IoT) ʷʢ 

ʧʦʪʫʞʥʦʛʦ ʯʠʥʥʠʢʘ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʩʽʭ 

ʩʬʝʨʘʭ ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʟʤʽʥ ʽʩʥʫʶʯʦʾ ʧʘʨʘʜʠʛʤʠ ʛʘʣʫʟʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ 

ʦʧʝʨʘʪʦʨʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʙʫʜʴ-

ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ ʩʫʙ'ʻʢʪʽʚ ʦʪʨʠʤʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, 

ʚʚʝʜʝʥʥʷ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʛʥʫʯʢʦʛʦ ʩʫʤʽʩʥʦʛʦ ʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʈʏʈ. ʉʘʤʝ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʦʧʝʨʘʪʦʨʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʚʝʩʪʠʮʽʾ ʚ 

ʧʨʦʮʝʩʽ ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʃɽɽʂ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʦʊ. 
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ȾELECOMMUNICATION NETWORK  

TECHNOLOGIES EVOLUTION  
 

Romanov O.I, Nesterenko M.M.  
 

The section deals with the theory and 

practice of telecommunication network 

technology development. The requirements for 

modern telecommunication networks and ways 

of their solution on the basis of concepts of NGN 

(Next Generation Network) and IMS (IP 

Multimedia Subsystem) are analyzed. 

The ways of creation of the general 

telecommunication space, which will provide 

interaction of different technologies are 

considered. As well as the directions of 

harmonious telecommunications development, 

in all networks using effective technologies, 

capturing larger segment of the market, and 

networks that use outdated technologies 

gradually died out. 

Also the evolution of telecommunication 

networks technologies is considered. The 

historical conditions of the emersion of one or 

another technology, the problems that they have 

solved, the directions of development of the 

telecommunication market, the relevance of a 

particular technology at the present stage have 

been analyzed.  

Materials can be useful to researchers, 

graduate students, students, and postgraduate 

students. 

ʋ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʪʝʦʨʽʾ ʽ 

ʧʨʘʢʪʠʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʚʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ ʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʥʘ ʙʘʟʽ 

ʢʦʥʮʝʧʮʽʡ NGN (Next Generation Network) ʽ 

IMS (IP Multimedia Subsystem).  

ʈʦʟʛʣʷʥʫʪʦ ʰʣʷʭʠ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʝ ʙ 

ʟʘʙʝʟʧʝʯʠʣʦ ʚʟʘʻʤʦʜʽʶ ʤʝʨʝʞ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɸ ʪʘʢʦʞ ʥʘʧʨʷʤʢʠ ʛʘʨʤʦʥʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʧʨʠ ʷʢʦʤʫ 

ʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʬʝʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʟʘʭʦʧʣʶʚʘʣʠ ʙ ʚʩʝ ʙʽʣʴʰʠʡ 

ʩʝʛʤʝʥʪ ʨʠʥʢʫ, ʘ ʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʩʪʫʧʦʚʦ ʚʽʜʤʠʨʘʣʠ. 

ʈʦʟʛʣʷʥʫʪʦ ʝʚʦʣʶʮʽʶ ʪʝʭʥʦʣʦʛʽʡ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʽʩʪʦʨʠʯʥʽ ʫʤʦʚʠ ʧʦʷʚʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʦʥʠ ʜʦʟʚʦʣʠʣʠ 

ʚʠʨʽʰʠʪʠ, ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʨʠʥʢʫ, ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ. 

ʄʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʥʘʫʢʦʚʮʷʤ, 

ʘʩʧʽʨʘʥʪʘʤ, ʩʪʫʜʝʥʪʘʤ, ʩʣʫʭʘʯʘʤ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ. 
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4.1. ȶɚəɢɑɛɢɱɲ ɛɚɍɟɐɚɎɔ ɞɑɗɑɖɚɘɟəɱɖɌɢɱɕəɔɡ ɘɑɜɑɒ 
 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʜʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʚʠʩʫʚʘʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ: 

- ʧʨʦʟʦʨʽʩʪʴ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʙʘʟʽ ʨʽʟʥʦʨʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

- ʤʫʣʴʪʠʩʝʨʚʽʩʥʽʩʪʴ, ʧʽʜ ̫ʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʠʜʫ ʧʦʩʣʫʛ, ʱʦ 

ʥʘʜʘʶʪʴʩʷ, ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʤʫʣʴʪʠʤʝʜʽʡʥʽʩʪ ,ɹ ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ, ʚʽʜʝʦ ʪʘ 

ʘʫʜʽʦ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ; 

- ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʦʶ 

ʘʙʦ ʚʠʢʣʠʢʦʤ, ʷʢ ʟ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʧʦʩʣʫʛ; 

- ʙʘʛʘʪʦʦʧʝʨʘʪʦʨʥʽʩʪʴ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʢʽʣʴʢʦʭ 

ʦʧʝʨʘʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛʠ ʽ ʧʦʜʽʣ ʾʭ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʙʣʘʩʪʽ ʜʽʷʣʴʥʦʩʪʽ; 

- ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʝʭʥʽʯʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥʰ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʄʽʞʥʘʨʦʜʥʠʤ ʉʦʶʟʦʤ 

ɽʣʝʢʪʨʦʟʚôʷʟʢʫ ITU ʨʦʟʨʦʙʣʝʥʽ ʜʚʽ ʢʦʥʮʝʧʮʽʾ: 

1. ʂʦʥʮʝʧʮʽʷ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞ ʟʚôʷʟʢʫ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ NGN (Next 

Generation Network). 

2. ʂʦʥʮʝʧʮʽʷ ʧʦʙʫʜʦʚʠ IMS (IP Multimedia Subsystem). 

ɯʩʪʦʨʠʯʥʦ ʧʝʨʰʦʶ ʟôʷʚʠʣʘʩʷ ʢʦʥʮʝʧʮʽʷ NGN. ɺʦʥʘ ʨʦʟʨʦʙʣʷʣʘʩʷ ʚ ʫʤʦʚʘʭ 

ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʨʽʜʥʠʭ ʤʝʨʝʞ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ. ʊʦʤʫ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʽʾ NGN ʚʠʨʽʰʫʚʘʣʠʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ 

[1]: 

- ʩʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʝ ʙ ʟʘʙʝʟʧʝʯʠʣʦ 

ʚʟʘʻʤʦʜʽʶ ʤʝʨʝʞ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ; 

- ʚʠʜʽʣʝʥʥʷ ʨʽʚʥʽʚ, ʚ ʨʘʤʢʘʭ ʷʢʠʭ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʤʦʛ ʙʠ ʚʝʩʪʠʩ ɹ

ʬʘʭʽʚʮʷʤʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ; 

- ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʧʨʠ ʷʢʦʤʫ ʤʝʨʝʞʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʭʦʧʣʶʚʘʣʠ ʙ ʚʩʝ ʙʽʣʴʰʠʡ ʩʝʛʤʝʥʪ 

ʨʠʥʢʫ, ʘ ʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʩʪʫʧʦʚʦ ʚʽʜʤʠʨʘʣʠ; 

- ʰʚʠʜʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ; 

- ʧʽʜʪʨʠʤʢʘ ʤʦʙʽʣʴʥʦʩʪʽ ʘʙʦʥʝʥʪʽʚ ʪʘ ʽʥʰ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ NGN ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʨʝʞʘʭ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʯʽʪʢʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʨʽʚʥʽʚ: 

1. ʈʽʚʝʥʴ ʧʦʩʣʫʛ ʪʘ ʟʘʩʪʦʩʫʚʘʥʴ. 

2. ʈʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ. 

3. ʈʽʚʝʥʴ ʙʘʟʦʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. 

4. ʈʽʚʝʥʴ ʤʝʨʝʞ ʜʦʩʪʫʧʫ. 

ʉʧʨʦʱʝʥʦ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʨʝʞʽ NGN ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʚʠʛʣʷʜʽ (ʨʠʩ. 4.1). 
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ʈʽʚʝʥʴ ʧʦʩʣʫʛ

ʪʘ ʟʘʩʪʦʩʫʚʘʥʴ

ʈʽʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ

ʉʝʨʚʝʨʠ-ʜʦʜʘʪʢʽʚ

ʈʽʚʝʥʴ ʘʛʨʝʛʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʾ

ʈʽʚʝʥʴ ʤʝʨʝʞ ʜʦʩʪʫʧʫ

ȼɔɝ. 4.1. ȸɚɐɑɗɨ Ɍɜɡɱɞɑɖɞɟɜɔ ɘɑɜɑɒɱ NGN 
 

Gateway

POTS

ISDN

xDSL

PC

PC/SIP-ʢʣ̔ʝʥʪGateway

DSLAM

ʊʨʘʥʩʧʦʨʪʥʘ (ʦʧʦʨʥʘ) 

ʤʝʨʝʞʘ IP/MPLS 

Gateway

Gateway

Gateway

Gateway

Gateway

ʈ̔ʚʝʥɹ ʘʛʨʝʛʘʮ̔ʾ, ʫʧʨʘʚʣ̔ʥʥ̫ ̔ ʩʠʛʥʘʣ̔ʟʘʮ̔ʾ 

(ʩʧʦʣʫʯʝʥʥ̫ hʣʁ ʟʘʤʠ, ʦʙ' ʜ̒ʥʘʥʥ̫ 

ʧʘʢʝʪʥʦʛʦ ʪʨʘʬ̔ʢʫ) 

ʆʇʊʉ-1

ʆʇʊʉ-2

ʆʇʊʉ-3

ʆʇʊʉ-4

ʆʇʊʉ-k

ʆʇʊʉ-n

ɸʊʉ

ɸʊʉ

ɸʊʉ

POTS

ISDN

POTS

ISDN

ɸʊʉ

ɸʊʉ

ɸʊʉ

POTS

ISDN

 ʊʬʄ ɿʂ (Public Switched 

Telephone Network) 

WAN

(Internet)

ʄʝʨʝʞʘ 

ʧʝʨʝʜʘʯ̔ ʜʘʥʠʭ

xDSL

POTS

ISDN

POTS

ISDN

PC
SIP-ʢʣ̔ʝʥʪ

ʄʝʨʝʞʘ 

ʠhʨʦʢʦʣʦʩʥʦʛʦ 

ʜʦʩʪʫʧʫ

ʆʂʉ-7

IAD

MSAN

RU

PC

SIP-ʢʣ̔ʝʥʪ

PC/SIP-ʢʣ̔ʝʥʪ
IAD

POTS/

FEthernet/

WLAN

RU

RU

RU

ONU

ONU

POTS/

ADSL2+/VDSL

POTS/

ADSL2+/VDSL

OC/

GEthernet

OLD

ONU

ONU

PON

ONU

POTS/

ADSL2+/VDSL
FTTC

ʄʫʣɹʪʠʩʝʨʚ̔ʩʥʘ ʤʝʨʝʞʘ 

ʜʦʩʪʫʧʫ

GEthernet/

Fethernet(H 

248/MGCP

2G ɹʉ

3G ɹʉ

LTE

Gateway

BS

WiMax

ʉʝʨʚʝʨʠ 

ʜʦʜʘʪʢ̔ʚ

Web ʩʝʨʚʝʨ

ʉʝʨʚʝʨʠ

ʤʝʜ̔ʘʨʝʩʫʨʩ̔ʚ
ʉʝʨʚʝʨʠ

HSSʈ̔ʚʝʥɹ ʧʦʩʣʫʛ ʪʘ ʜʦʜʘʪʢ̔ʚ

Central

station

STM-1, 

ATM

 
ȼɔɝ. 4.2. ȼɚɓɏɚɜəɟɞɌ ɌɜɡɱɞɑɖɞɟɜɌ ɘɑɜɑɒɱ NGN 

 

ʈʦʟʛʦʨʥʫʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʝʨʝʞʽ NGN, ʥʘ ʷʢʽʡ ʧʦʢʘʟʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʨʝʞ, 

ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.2. 

ʈʽʚʝʥʴ ʧʦʩʣʫʛ ʟʘʙʝʟʧʝʯʫʻ: 

1. ɼʦʩʪʫʧʥʽʩʪʴ ʧʦʩʣʫʛ ʚʩʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʾʭ 

ʧʽʜʢʣʶʯʝʥʥʷ, ʩʧʦʩʦʙʫ ʜʦʩʪʫʧ ʽ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʾʭ ʦʙʩʣʫʛʦʚʫʻ. 

2. ɺʟʘʻʤʦʜʽ ʁʟ ʪʨʘʥʩʧʦʨʪʥʦʶ ʤʝʨʝʞʝʶ ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʽʥʪʝʨʬʝʡʩʠ. 
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3. ʄʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʣʫʛ ʽ ʟʘʩʪʦʩʫʚʘʥʴ, ʙʝʟ 

ʚʪʨʫʯʘʥʥʷ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʠʭ ʨʽʚʥʽʚ. 

ɺ ʢ̫ʦʩʪʽ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʛʥʫʯʢʦ ʨʦʟʛʦʨʪʘʪʠ ʧʦʩʣʫʛʠ, ʙʫʣʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʢʦʥʮʝʧʮʽʷ OSA (Open Services Access). ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʥʮʝʧʮʽʾ OSA, ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʦʨʮʽʫʤʦʤ Parlay Group ʚʽʜʢʨʠʪʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ API (Application Programming Interface). ʅʘ ʨʠʩ 4.3. ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ Parlay, ʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʟʥʽ ʤʝʨʝʞʽ ʟʚôʷʟʢʫ ʤʘʶʪʴ ʨʽʟʥʽ ʤʝʨʝʞʝʚʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʬʫʥʢʮʽʡ. ʂʦʞʝʥ ʟ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʠʭʦʜʠʪʴ ʥʘ ʰʣʶʟ (Gateway) ʟʘ ʩʚʦʾʤ ʧʨʦʪʦʢʦʣʦʤ, ʘ ʟʘʚʜʘʥʥʷ ʰʣʶʟʫ 

OSA / Parlay ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʚʝʩʪʠ ʚʩʽ ʧʨʦʪʦʢʦʣʠ ʜʦ ʻʜʠʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ 

API.  
 

ʇʦʩʣʫʛʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ

ɺʽʜʢʨʠʪʽ ʽʥʪʝʨʬʝʡʩʠ OSA / Parley API

OSA / Parley-ʰʣʶʟ

GSM MSN LTE SSP S-CSCF

ʄʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚô̫ ʟʢʫ

 ʊʬʄ ɿʂ (Public 

Switched Telephone 

Network) 
IP Multimedia Subsystem

ʇʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʩʣʫʛʘʤʠ

 
 

ȼɔɝ. 4.3. ȬɜɡɱɞɑɖɞɟɜɌ OSA / Parlay 
 

ʅʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞ. 

2. ʇʨʠʚʝʜʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʤʝʨʝʞ ʟ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʦ 

ʻʜʠʥʦʛʦ ʚʠʛʣʷʜʫ. 

3. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʩʠʛʥʘʣʽʟʘʮʽʾ. 

4. ʋʧʨʘʚʣʽʥʥʷ ʚʠʢʣʠʢʘʤʠ  ̔ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʦʪʦʢʽʚ. 

5. ʇʝʨʝʪʚʦʨʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚ ʤʝʨʝʞʽ NGN ʻ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʫʪʘʪʦʨ - Softswitch. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ Media Gateway 

(ʤʝʜʽʘʰʣʶʟʠ), ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʬʦʨʤʘʪ ʤʝʨʝʞʽ ʜʦʩʪʫʧʫ ʽ 

ʥʘʧʨʘʚʣʷʶʪʴ ʾʭ ʚ ʧʦʪʨʽʙʥʽ ʢʘʥʘʣʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ SoftSwitch ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ, ʚʠʷʚʠʣʠʩʷ ʥʝʩʫʤʽʩʥʠʤʠ ʤʽʞ ʩʦʙʦʶ. 

ɿʘʚʜʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ  ̒ʢʦʤʫʪʘʮʽʷ ʽ ʧʨʦʟʦʨʘ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ NGN ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʽʚʝʥʴ, ʩʢʣʘʜʦʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʷʢʦʛʦ ʻ ʤʝʨʝʞʘ ʜʦʩʪʫʧʫ ʽ ʙʘʟʦʚʘ ʤʝʨʝʞʘ. ʇʽʜ ʤʝʨʝʞʝʶ ʜʦʩʪʫʧʫ 

ʨʦʟʫʤʽʻʪʴʩʷ ʤʝʨʝʞʝʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʙʦʥʝʥʪʩʴʢʠʭ ʣʽʥʽʡ, 
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ʚʫʟʣʽʚ ʜʦʩʪʫʧʫ ʽ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ 

ʪʦʯʢʠ ʘʛʨʝʛʘʮʽʾ ʪʨʘʬʽʢʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ NGN ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʙʘʟʦʚʦʾ ʤʝʨʝʞʽ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ ʧʘʢʝʪʥʦʾ ʢʦʤʫʪʘʮʽʾ. ɹʘʟʦʚʘ ʤʝʨʝʞʘ ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʘ 

ʤʝʨʝʞʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʢʦʤʫʪʘʮʽʾ. ɹʘʟʦʚʘ ʤʝʨʝʞʘ ʤʦʞʝ 

ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ ʨʽʚʥʽʚ (ʨʠʩ. 4.4): 

ï ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʫʪʘʮʽʾ ʧʘʢʝʪʽʚ (IP, ɸʊʄ, MPLS); 

ï ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʢʪʫ (ʥʘʧʨʠʢʣʘʜ, SDH, Carrier Ethernet); 

ï ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʯʥʠʡ ʢʘʙʝʣʴ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ xWDM [2]). 

ʇʨʠ ʚʠʙʦʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ ʢʦʤʫʪʘʮʽʾ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʚʚʘʞʘʻʪʴʩʷ IP/MPLS. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʮʝʧʮʽʷ NGN ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

1. ɺʧʨʦʚʘʜʞʝʥʥ ̫ʥʦʚʠʭ ʧʦʩʣʫʛ ʥʝ ʟʘʣʝʞʽʪʴ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

2. ʄʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʧʦʩʣʫʛ ʨʽʟʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʚʽʜʢʨʠʪʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 
 

 ʊʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʢʪʫ 

(SONET/SDH,  Ethernet é)

 ʉʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ 

(ʦʧʪʠʯʥʝ ʚʦʣʦʢʥʦ WDM, DWDM, 

ʨʘʜʽʦʨʝʣʝʡʥʘ ʣʽʥʽʷ é)

ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ

ʂʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ

ʄʝʨʝʞʥʠʡ ʨʽʚʝʥʴ
 ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʫʪʘʮʽʾ ʧʘʢʝʪʽʚ (ʢʘʜʨʽʚ) 

(IP, ATM, Frame Relay, MPLSé)

 
 

ȼɔɝ. 4.4. ȸɚɐɑɗɨ ɍɌɓɚɎɚɲ ɘɑɜɑɒɱ 
 

4. ɯʥʪʝʛʨʘʮʽ ̫ʤʝʨʝʞ ʬʽʢʩʦʚʘʥʦʛʦ ʽ ʤʦʙʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. 

5. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʘʙʦʥʝʥʪʽʚ ʫ ʚʩʽʭ ʩʝʛʤʝʥʪʘʭ ʜʦʩʪʫʧʫ ʽ ʻʜʠʥʠʡ ʘʙʦʥʝʥʪʩʴʢʠʡ 

ʧʨʦʬʽʣʴ ʪʘ ʽʥ .h 

ʋ ʟʚôʷʟʢʫ ʟ ʥʝʩʫʤʽʩʥʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ SoftSwitch ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʟôʷʚʠʣʘʩʷ 

ʢʦʥʮʝʧʮʽʷ IMS  (IP Multimedia Subsystem), ʚ ʷʢʦʾ ʨʦʟʨʦʙʜʝʥʽ ʨʝʛʣʘʤʝʥʪʫʶʯʽ 

ʜʦʢʫʤʝʥʪʠ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ NGN ʟ ʤʝʨʝʞ ʟ ʧʘʢʝʪʥʦʶ ʧʝʨʝʜʘʯʝʶ ʛʦʣʦʩʫ ʚ 

ʨʝʘʣʴʥʽ ʤʫʣʴʪʠʩʝʨʚʽʩʥʽ ʤʝʨʝʞʽ [3,4]. ʉʫʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʤʝʨʝʞ NGN 

ʜʦ ʢʦʥʮʝʧʮʽʾ ʤʝʨʝʞ IMS ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.5. ɸʨʭʽʪʝʢʪʫʨʠ NGN ʽ IMS ʤʘʶʪʴ 

ʩʭʦʞʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʷʤʠ. ʈ̔ ʚʝʥʴ ʧʦʩʣʫʛ ʽ ʟʘʩʪʦʩʫʚʘʥʴ ʦʜʥʘʢʦʚʠʡ ʷʢ ʚ NGN, 

ʪʘʢ ʽ ʚ IMS. ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ ʪʝʞ ʤʘʻ ʙʘʛʘʪʦ ʟʘʛʘʣʴʥʦʛʦ. ʋ IMS ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʨʽʚʝʥʴ ʽ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʤʝʨʝʞʽ NGN ʦʙôʻʜʥʘʥʽ ʧʽʜ ʥʘʟʚʦʶ ʪʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ 

IMS. 

ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ NGN ʽ IMS ʚ ʨʝʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʩʠʩʪʝʤʽ IMS 

ʢʣʘʩʠʯʥʠʡ SoftSwitch, ʢʝʨʫʶʯʠʡ ʚʩʽʤ ʪʨʘʬʽʢʦʤ, ʟʘʤʽʱʘʻʪʴʩʷ ʤʫʣʴʪʠʩʝʨʚʽʩʥʦʾ 

ʧʣʘʪʬʦʨʤʦʶ ʽʟ ʥʘʙʦʨʦʤ ʧʨʦʢʩʽ-ʩʝʨʚʝʨʽʚ. ʂʦʞʝʥ ʩʝʨʚʝʨ ʢʝʨʫʻ ʦʪʨʠʤʘʥʥʷʤ ʧʦʩʣʫʛ 

ʧʝʚʥʦʛʦ ʪʠʧʫ, ʤʘʻ ʚʣʘʩʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ ʪʨʘʥʩʧʦʨʪʥʦʶ ʤʝʨʝʞʝʶ  ̔

ʚʩʽ ʩʝʨʚʝʨʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʻʜʠʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʚ ʷʢʫ ʟʘʥʦʩʠʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʪʨʘʬʽʢ ʽ ʦʪʨʠʤʘʥʽ ʧʦʩʣʫʛʠ. ʋ ʙʘʟʽ ʻ ʟʦʚʥʽʰʥʽʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʜʦʟʚʦʣʷʻ 
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ʩʪʦʨʦʥʥʽʤ ʧʨʦʚʘʡʜʝʨʘʤ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʚʟʘʻʤʦʨʦʟʨʘʭʫʥʢʽʚ. 

ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ IMS ʚʽʜʽʣʷʻʪʴʩʷ ʪʨʠ ʛʦʣʦʚʥʽ ʨʽʚʥʽ (ʨʠʩ. 4.6): 

ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ; 

ï ʨʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ; 

ï ʨʽʚʝʥʴ ʧʦʩʣʫʛ. 

ɸʨʭʽʪʝʢʪʫʨʘ IMS ʦʧʨʝʜʝʣʝʥʘ ʚ ʩʪʘʥʜʘʨʪʘʭ 3GPP (3rd Generation Partnership 

Project), ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʩʪʘʥʜʘʨʪʽʚ ʟʚôʷʟʢʫ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʬʫʥʢʮʽʾ ʝʣʝʤʝʥʪʽʚ IMS. 
 

IP-ʩʝʨʚʝʨIVR-ʩʝʨʚʝʨ

TDM
IP

NGN ʤʝʨʝʞʘ

ʉʝʨʚʝʨʘ  ʜʦʜʘʪʢʽʚ (AS)

IMS ʤʝʨʝʞʘ

IP Network

ʈ̔ ʚʝʥʴ 

ʧʦʩʣʫʛ ʪʘ  

ʟʘʩʪʦʩʫʚʘʥʴ

ʈ̔ ʚʝʥʴ 

ʫʧʨʘʚʣʽʥʥʷ 

ʊʨʘʥʩʧʦʨʪʥʠʡ 

ʨʽʚʝʥʴ 

ʈ̔ ʚʝʥʴ 

ʜʦʩʪʫʧʫ

ʊʨʘʥʩʧʦʨʪʥʠʡ 

ʨʽʚʝʥʴ 

I-CSCF P-CSCF

S-CSCF

SoftSwitch

 
 

ȼɔɝ. 4.5. Ȼɑɜɑɡɱɐ ɘɑɜɑɒ NGN ɐɚ ɘɑɜɑɒ IMS  
 

ʅʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʚʠ ʟ ʘʥʘʣʦʛʦʚʦʾ ʘʙʦ 

ʮʠʬʨʦʚʦʾ ʬʦʨʤʠ ʚ IP-ʧʘʢʝʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ RTP (Realtime Transport 

Protocol). ʅʘ ʜʘʥʦʤʫ ʨʽʚʥʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʤʝʜʽʘ ʰʣʶʟʠ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʙʘʟʦʚʽ 

ʧʦʪʦʢʠ VoIP ʚ ʪʝʣʝʬʦʥʥʠʡ ʬʦʨʤʘʪ TDM. ʄʝʜʽʘ ʩʝʨʚʝʨ ʥʘʜʘʻ ʨʽʟʥʽ ʤʝʜʽʘ ʩʝʨʚʽʩʠ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʥʬʝʨʝʥʮ-ʟʚôʷʟʦʢ, ʚʽʜʪʚʦʨʝʥʥʷ ʦʧʦʚʽʱʝʥʴ, ʟʙʽʨ ʪʦʥʦʚʠʭ ʩʠʛʥʘʣʽʚ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ, ʩʠʥʪʝʟ ʤʦʚʠ ʪʘ ʽʥʰ. 

ʈʝʩʫʨʩʠ ʤʝʜʽʘ ʩʝʨʚʝʨʘ ʜʦʩʪʫʧʥʽ ʚʩʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ. ʊʦʙʪʦ, ʙʫʜʴ-ʷʢʠʡ 

ʜʦʜʘʪʦʢ (ʛʦʣʦʩʦʚʘ ʧʦʰʪʘ, ʙʝʟʢʦʰʪʦʚʥʠʡ ʥʦʤʝʨ 800, ʽʥʪʝʨʘʢʪʠʚʥʽ VXML-

ʩʝʨʚʽʩʠ), ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʚʽʜʪʚʦʨʠʪʠ ʩʧʦʚʽʱʝʥʥʷ ʘʙʦ ʦʪʨʠʤʘʪʠ ʮʠʬʨʠ ʥʦʤʝʨʘ, 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʩʝʨʚʝʨ. ʄʝʜʽʘ ʩʝʨʚʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʽ 

ʥʝʪʝʣʝʬʦʥʥʽ ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʪʠʨʘʞʫʚʘʥʥʷ ʛʦʣʦʩʦʚʠʭ ʧʦʪʦʢʽʚ ʜʣʷ ʥʘʜʘʥʥʷ 

ʩʝʨʚʽʩʫ ʤʠʪʪʻʚʦʛʦ ʙʘʛʘʪʦʪʦʯʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʧʫʣʫ 

ʤʝʜʽʘ ʩʝʨʚʝʨʽʚ ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʽʥʞʠʥʽʨʠʥʛʫ ʤʝʜʽʘ ʨʝʩʫʨʩʽʚ 

ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 
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1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. 

2. ʉʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʽ ʪʨʘʢʪʽʚ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

4. ʂʦʤʫʪʘʮʽʷ ʽ ʨʦʟʧʦʜʽʣ ʽʥʬʦʨʤʘʮʽʾ. 
 

I-CSCF

P-CSCF

S-CSCF

MGCF

SGW

TrGW

GW PSTN

MRF

HSS

AS

PDF

MGW

A-RAGSNASS

I-BGF

IPv6

MRCF

MRFP

ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴWAG

DSLAM

RAN SGSN

PDG

BGF

GGSN

IPv4

PSTN

BGCF

ʈʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ

ʈʽʚʝʥʴ ʧʦʩʣʫʛ ʪʘ ʜʦʜʘʪʢʽʚ

SCIM

ʉʠʛʥʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ

ɯʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ  (ʤʦʚʘ, ʚ̔ʜʝʦ)

Mr

 
ȼɔɝ. 4.6. ȱɗɑɘɑəɞɔ Ɍɜɡɱɞɑɖɞɟɜɔ IMS 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʝʣʝʤʝʥʪʠ: MGW (Media Gate Way), I-BGF (Interconnect Border Gateway Function), 

GGSN (Gateway GPRS Support Node), RAN (Radio Access Network), PDG (Packet 

Data Gateway), WAG (Wireless Access Gateway), A-BGF / BAS, DSLAM (Digital 

Subscriber Line Access Multiplexer). 

ʅʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʨʦʟʧʦʜʽʣʫ 

ʽʥʬʦʨʤʘʮʽ ʾ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽʟ ʨʽʟʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

1. ʇʨʠʚʝʜʝʥʥʷ ʤʝʨʝʞ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʪʦʢʦʣʫ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦʪʦʢʦʣʫ SIP. 

2. ʇʨʠʚʝʜʝʥʥʷ ʤʝʨʝʞ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ IP. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ ʩʮʝʥʘʨʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢ ʚ 

ʩʪʘʮʽʦʥʘʨʥʠʭ, ʪʘʢ ʽ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

4. ʉʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʜʦʤʘʰʥʽʡ ʙʘʟʽ ʜʘʥʠʭ HSS. 

5. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʠʭ ʧʨʠʥʮʠʧʽʚ ʘʚʪʦʨʠʟʘʮʽʾ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʪʘʨʠʬʽʢʘʮʽʾ ʜʣʷ 

ʤʝʨʝʞ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʻ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: CSCF (Call 

Session Control Function), P-CSCF (Proxy Call Session Control Function), I-CSCF 

(Interrogating CSCF), S-CSCF (Serving-CSCF), BGCF (Breakout Gateway Control 
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Function), MGCF (Media Gateways Control Function), SGW (Signaling Gateway), 

RACS (The Resource and Access Control), PDF (Policy Decision Function), NASS 

(Network Attachment Subsystem). 

ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʘʨʭʽʪʝʢʪʫʨʠ IMS ʻ ʙʣʦʢ ʬʫʥʢʮʽʡ CSCF, ʷʢʠʡ  

ʟʜʽʡʩʥʶʻ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ. ʎʽ ʟʘʚʜʘʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ 

ʪʨʴʦʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʙʣʦʢʘʤʠ: 

1. P-CSCF, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʦʜʽ ʁʚʩʽʭ ʚʠʜ̔ʚ ʪʝʨʤʽʥʘʣʽʚ, 

ʟʘʧʠʩʫ ʧʨʦʬʽʣʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʜʦʤʘʰʥʽʡ ʙʘʟʠ ʜʘʥʠʭ HSS. 

2. I-CSCF, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʜʦʤʝʥʘʤʠ IMS. 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʽʻʶ ʟ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʘʙʦʥʝʥʪʘ, ʷʢʱʦ ʡʦʛʦ HSS ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʰʦʤʫ ʜʦʤʝʥʽ IMS. 

3. S-CSCF, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʚʩʽʭ ʩʠʛʥʘʣʴʥʠʭ SIP-ʧʦʚʽʜʦʤʣʝʥʴ, 

ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʘʙʦʥʝʥʪʽʚ ʜʦ ʩʝʨʚʝʨʽʚ ʟʘʩʪʦʩʫʚʘʥʴ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʦʬʽʣʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʜʦʤʘʰʥʴʦʤʫ ʩʝʨʚʝʨʽ ʘʙʦʥʝʥʪʘ 

HSS. 

ʎʽ ʪʨʠ ʪʠʧʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʠ P-CSCF, I-CSCF, S-CSCF ʧʨʘʮʶʶʪʴ 

ʩʧʽʣʴʥʦ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʢʦʞʥʦʾ ʟʘʷʚʢʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʟʘʣʝʞʽʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʟʘʚʜʘʥʴ, ʦʙôʻʤʫ ʽ ʪʠʧʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʨʝʞʽ IMS [5]. ɯʥʰʽ ʝʣʝʤʝʥʪʠ ʚʠʨʽʰʫʶʪʴ 

ʯʘʩʪʢʦʚʽ ʟʘʜʘʯʽ: 

ʈʽʚʝʥʴ ʧʦʩʣʫʛ ʽ ʟʘʩʪʦʩʫʚʘʥʴ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʨʽʟʥʠʭ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʤʝʨʝʞʽ. ʇʦʩʣʫʛʠ ʨʦʟʛʦʨʥʫʪʽ ʥʘ ʙʘʟʽ ʩʝʨʚʝʨʽʚ. ʉʫʪʴ ʧʨʦʮʝʩʫ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛʠ 

ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʟʘʧʠʪʫ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʧʦʩʣʫʛʫ ʽ ʧʽʜʢʣʶʯʝʥʥʷ ʡʦʛʦ ʜʦ 

ʥʝʦʙʭʽʜʥʦʛʦ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʜʘʥʫ ʧʦʩʣʫʛʫ. 

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʝʪʘʣʦʥʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ IMS ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʩʝʨʚʝʨʽʚ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʷʢʽ, ʚ ʧʨʠʥʮʠʧʽ, ʥʝ ʻ ʝʣʝʤʝʥʪʘʤʠ IMS. ʎʽ ʝʣʝʤʝʥʪʠ ʚʝʨʭʥʴʦʾ ʧʣʦʱʠʥʽ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʚʽʡ ʩʢʣʘʜ ʷʢ ʤʫʣʴʪʠʤʝʜʽʡʥʽ IP-ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʨʦʪʦʢʦʣʽ SIP, ʪʘʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞʘʭ ʥʘ ʙʘʟʽ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʦʤʘʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

4.2. ȱɎɚɗɪɢɱɫ ɞɑɡəɚɗɚɏɱɕ ɘɑɜɑɒ ɓ ɖɚɘɟɞɌɢɱɯɪ ɖɌəɌɗɱɎ 
 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʙʫʜʫʚʘʣʠʩʷ ʘʥʘʣʦʛʦʚʽ 

ʤʝʨʝʞʽ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʽʥʬʦʨʤʘʮʽʾ: ʪʝʣʝʬʦʥʥʽ, ʪʝʣʝʛʨʘʬʥʽ, ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ, ʬʘʢʩʠʤʽʣʴʥʽ ʪʘ ʽʥh̔  ʤʝʨʝʞʽ. ʅʝʜʦʣʽʢʘʤʠ ʮʠʭ ʤʝʨʝʞ ʙʫʣʠ: ʥʠʟʴʢʘ ʷʢʽʩʪʴ 

ʪʨʘʢʪʽʚ, ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʚ ʢʘʥʘʣʘʭ ʟʚôʷʟʢʫ, ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ 

ʧʦʙʫʜʦʚʫ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʫʥʽʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʝʨʝʞ. ʇʝʨʰʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʟʨʦʙʠʪʠ ʚʝʣʠʢʠʡ ʢʨʦʢ 

ʚʧʝʨʝʜ ʫ ʚʠʨʽʰʝʥʥʽ ʮʠʭ ʧʨʦʙʣʝʤ ʙʫʣʘ ʪʝʭʥʦʣʦʛʽʷ ISDN. 

ʄʝʨʝʞʘ ISDN (Integrated Services Digital Network) ʟʘʙʝʟʧʝʯʠʣʘ ʽʥʪʝʛʨʘʮʽʶ 

ʪʝʣʝʬʦʥʥʦʾ ʤʝʨʝʞʽ ʽ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʄʝʨʝʞʽ ISDN ʟʘʙʝʟʧʝʯʠʣʠ ʚhʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 64 ʂʙʽʪ/ʩ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ ʽ 128 ʂʙʽʪ/ʩ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʜʚʦʭ ʮʠʬʨʦʚʠʭ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ. ɼʦʩʪʫʧ ʚ ʤʝʨʝʞʘʭ ISDN ʟʘʙʝʟʧʝʯʫʚʘʚʩʷ ISDN-

ʤʦʜʝʤʦʤ, ʷʢʠʡ ʧʨʘʮʶʚʘʚ ʧʦ ʧʨʦʪʦʢʦʣʫ BRI (Basic Rate Interface ï ʙʘʟʦʚʠʡ 

ʜʦʩʪʫʧ). ʃʽʥʽʷ ISDN ʤʽʩʪʠʪʴ 2 ɺ-ʢʘʥʘʣʠ ʧʦ 64 ʢʙʽʪ/ʩ. ʆʜʠʥ ʢʘʥʘʣ ʤʦʞʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʪʝʣʝʬʦʥʥʦʾ ʨʦʟʤʦʚʠ, ʽʥʰʠʡ ï ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

(ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʜʦʩʪʫʧʫ ʚ Internet). ʗʢʱʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʽʭʪʦ ʥʝ ʛʦʚʦʨʠʪʴ ʧʦ 

ʪʝʣʝʬʦʥʫ, ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʫʧʫ ʚ Internet ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 128 ʢʙʽʪ/ʩ. ʂʨʽʤ ʪʦʛʦ, ʚ 

BRI-ʜʦʩʪʫʧʽ ʻ D-ʢʘʥʘʣ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʦʪʫʞʥʽʩʪʶ 16 ʢʙʽʪ/ʩ. 

ʅʘ ʨʠʩ 4.7 ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʤʝʨʝʞʫ ISDN ʧʽʜʢʣʶʯʝʥʦ ʪʨʠ ʧʨʠʩʪʨʦʾ: ʪʝʣʝʬʦʥ, 

ʬʘʢʩ ʽ ʢʦʤʧôʶʪʝʨ. ɸ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʯʠʩʣʦ ʤʦʞʝ ʜʦʭʦʜʠʪʠ ʜʦ 7 ʽ ʧʨʠ 

ʮʴʦʤʫ ʢʦʞʝʥ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʤʘʪʠ ʩʚʦʶ ʘʜʨʝʩʫ. ɺ ʘʥʘʣʦʛʦʚʠʭ ʤʝʨʝʞʘʭ ʥʘ ʦʜʥʫ 

ʘʙʦʥʝʥʪʩʴʢʫ ʣʽʥʽʶ ʤʦʞʥʘ ʙʫʣʦ ʧʽʜʢʣʶʯʠʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʪʝʣʝʬʦʥʥʠʡ ʘʧʘʨʘʪ ʟ 

ʦʜʥʠʤ ʤʝʨʝʞʝʚʠʤ ʥʦʤʝʨʦʤ. 

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ISDN-ʤʦʜʝʤʫ ʢʦʤʧôʁ ʪʝʨʦʤ, 

ʢʦʪʦʨʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʧʽʜʢʣʶʯʝʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʪʝʣʝʬʦʥʫ, ʬʘʢʩʫ ʪʘ 

ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦ BRI-ʣʽʥʽʾ. ɿ ʧʦʷʚʦʶ ʤʝʨʝʞ ISDN ʚʧʝʨʰʝ ʟôʷʚʠʣʘʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮ-ʟʚôʷʟʢʫ ʤʽʞ ʚʽʜʜʘʣʝʥʠʤʠ 

ʘʙʦʥʝʥʪʘʤʠ. ʅʘ ʨʠʩ. 4.8 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ. ʇʦ ʣʽʥʽʷʭ 

BRI ʚ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʽʜʝʦʟʚôʷʟʢʫ ʤʽʞ ʜʚʦʤʘ 

ʫʯʘʩʥʠʢʘʤʠ. ɼʣʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʚʠʤʘʛʘʻʪʴʩʷ ʩʝʨʚʝʨ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʱʦ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ. 

 

ʌʘʢʩ

ʊʝʣʝʬʦʥ

ʇʂ

ISDN-ʤʦʜʝʤ

ISDN-BRI

Internet

ISDN

ʊʬʄ ɿʂ (PSTN)

 
ȼɔɝ. 4.7. Ȼɜɔəɢɔɛ ɛɱɐɖɗɪɣɑəəɫ ɛɜɔɝɞɜɚɲɎ ɖɚɜɔɝɞɟɎɌɣɌ ISDN  

 

ʇʂ ʟ ʢʦʤʧʣʝʢʪʦʤ 

ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʾ

384 

ʢʙʠʪ/ʩʝʢ

3 ʣ̔ ʥʽʾ 

ISDN BRI

ISDN BRI

ʉʝʨʚʝʨ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ

ɯʥʚʝʨʩʥʠʡ

ʤʫʣʴʪʠʧʣʝʢʩʦʨ

ISDN BRI

ISDN

 
 

ȼɔɝ. 4.8. Ȯɱɐɑɚɖɚəɠɑɜɑəɢɱɫ Ɏ ISDN-ɘɑɜɑɒɱ 
 

ʋ ʩʪʘʥʜʘʨʪʘʭ ISDN, ʢʨʽʤ BRI-ʜʦʩʪʫʧʫ, ʧʝʨʝʜʙʘʯʝʥʠʡ PRI ʜʦʩʪʫʧ (Primary 

Rate Interface ï ʧʝʨʚʠʥʥʠʡ ʜʦʩʪʫʧ), ʷʢʠʡ ʩʣʫʞʠʪʴ ʧʽʜʢʣʶʯʝʥʥʶ, ʥʘʧʨʠʢʣʘʜ, 
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ʚʽʜʦʤʯʠʭ ɸʊʉ. ɺʽʥ ʤʽʩʪʠʪʴ 30 ɺ-ʢʘʥʘʣʽʚ ʧʦ 64 ʢʙʽʪ/ʩ ʽ ʢʘʥʘʣ ʩʠʛʥʘʣʽʟʘʮʽʾ 64 ʢʙʽʪ/ʩ. 

ʉʫʤʘʨʥʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘʢʦʾ ʣʽʥʽʾ 2,048 ʄʙʽʪ/ʩ. 

ɺʝʣʠʢʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ISDN ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ʈʘʥʽʰʝ ʢʦʞʝʥ ʚʠʨʦʙʥʠʢ ʚʠʧʫʩʢʘʚ ʦʙʣʘʜʥʘʥʥʷ 

ʩʘʤʦʩʪʽʡʥʦ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʊʦʤʫ ʯʘʩʪʦ 

ʦʜʥʘʢʦʚʽ ʪʠʧʠ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʚʟʘʻʤʦʜʽʷʣʠ ʦʜʠʥ ʟ ʦʜʥʠʤ.  

ʉʴʦʛʦʜʥʽ ʜʦʣʷ ʤʝʨʝʞʽ ISDN ʚʠʛʣʷʜʘʻ ʤʘʣʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ. ɸʣʝ ʝɦ ʥʘ ʜʦʚʛʽ 

ʨʦʢʠ ʟʙʝʨʝʞʝʪʴʩʷ ʤʝʨʝʞʘ ʟʘʛʘʣʴʥʦʢʘʥʘʣʴʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ (ɿʂʉ) ̄ 7 (Signalling 

System ˉ7), ʷʢʘ ʩʪʚʦʨʶʚʘʣʘʩʷ ʷʢ ʤʝʨʝʞʘ ʩʠʛʥʘʣʽʟʘʮʽʾ ʤʽʞ ʚʽʜʜʘʣʝʥʠʤʠ ISDN-

ʘʙʦʥʝʥʪʘʤʠ (ʨʠʩ. 4.9). ʇʨʠʯʦʤʫ, ʜʘʥʠʡ ʪʠʧ ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʚ 

ʩʪʘʮʽʦʥʘʨʥʽʡ ʤʝʨʝʞʽ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʤʝʨʝʞʘʭ ʦʧʝʨʘʪʦʨʽʚ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ 2G ʽ 3G. ʅʘ ʪʦʡ ʯʘʩ ʩʪʘʚʩʷ ʮʽʢʘʚʠʡ ʧʘʨʘʜʦʢʩ. ɼʣʷ ʮʠʬʨʦʚʦʾ 

ʤʝʨʝʞʽ ʽʟ ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʤʝʨʝʞʘ ʩʠʛʥʘʣʽʟʘʮʽʾ ʟ ʢʦʤʫʪʘʮʽʻʶ 

ʧʘʢʝʪʽʚ. ʇʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʝʨʝʞʽ ɿʂʉ ˉ7 (SS7) ʧʝʨʝʜʘʶʪʴʩʷ ʤʽʞ ʾʾ ʝʣʝʤʝʥʪʘʤʠ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 64 ʂʙʽʪ/ʩ. ɸ ʥʘ ʥʘʧʨʷʤʢʘʭ ʟ ʚʝʣʠʢʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ 2048 ʢʙʽʪ/ʩ ʧʦ 

ʜʚʦʥʘʧʨʘʚʣʝʥʠʤ ʢʘʥʘʣʘʭ. ʂʦʞʝʥ ʧʫʥʢʪ ʩʠʛʥʘʣʽʟʘʮʽʾ STP ʚ ʤʝʨʝʞʽ ɿʂʉ ˉ7 

ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʯʠʩʣʦʚʠʤ ʢʦʜʦʤ. 

 
 

ȼɔɝ. 4.9. 

ȮɓɌɯɘɚɐɱɫ SSP 

ɱ SCP ɣɑɜɑɓ 

ɛɟəɖɞɔ 

ɝɔɏəɌɗɱɓɌɢɱɲ 

ȳȶȽ ʈ7 

ʄʦʚʥʽ ʢʘʥʘʣʠ

ʃʘʥʢʠ 

ɿʂʉ-7 (SS7)

SSP

SSP

STP

STP

SCP

SCP

ʃʘʥʢʠ 

ɿʂʉ-7 (SS7)  
 

ʂʦʜʠ STP ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʠʛʥʘʣʴʥʠʭ ʧʦʚʽʜʦʤʣʝʥʥʷʭ. ʂʦʞʝʥ ʧʫʥʢʪ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʱʦʙ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʤʘʨʰʨʫʪ ʩʠʛʥʘʣʽʟʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʅʘ ʨʠʩ. 4.9 ʧʦʢʘʟʘʥʽ ʜʚʘ ʝʣʝʤʝʥʪ, ʷʢʽ ʚʘʞʣʠʚʽ ʷʢ ʜʣʷ ʤʝʨʝʞʽ ISDN, ʪʘʢ ʽ ʜʣʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ: 

- ʢʦʤʫʪʘʪʦʨ ʧʦʩʣʫʛ (SSP ï service switching point); 

- ʢʦʥʪʨʦʣʝʨ ʧʦʩʣʫʛ (SCP ï service control point). 

ʅʘ ʨʠʩ. 4.10 ʥʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟôʻʜʥʘʥʥʷ ʧʦ ʧʨʦʪʦʢʦʣʫ ISUP. 

ʄʝʨʝʞʘ ɿʂʉ ˉ7 ʢʨʠʪʠʯʥʘ ʜʦ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʚʠʢʣʠʢʫ. ʊʦʤʫ SCP ʽ STP 

ʟʘʟʚʠʯʘʡ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʧʘʨʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʛʘʨʘʥʪʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʤʝʨʝʞʝʚʦʾ 

ʧʦʩʣʫʛʠ ʚ ʨʘʟʽ ʚʽʜʤʦʚʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʣʝʤʝʥʪʽ. ʃʘʥʢʠ ʤʽʞ ʧʫʥʢʪʘʤʠ ʩʠʛʥʘʣʽʟʘʮʽʾ 

ʪʘʢʦʞ ʜʫʙʣʶʶʪʴʩʷ. 

ʅʘ ʱʦ ʭʦʪʽʣʦʩʷ ʙ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ. ʅʘ ʨʠʩ. 4.10 ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʮʝʩ 

ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʘʙʦʥʝʥʪʽʚ ʡʜʝ ʧʦ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʛʽʣʢʘʭ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ï ʮʝ 

ʦʙʤʽʥ ʩʠʛʥʘʣʴʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ï ʮʝ ʰʣʷʭ ʧʨʦʭʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʘʙʦʥʝʥʪʘʤʠ. ʉʠʛʥʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʟʘʡʤʘʻ ʤʘʣʠʡ ʦʙôʻʤ, ʘʣʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ. 
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ɯʥʬʦʨʤʘʮʽʷ ʘʙʦʥʝʥʪʽʚ ʟʘʡʤʘʻ ʚʝʣʠʢʠʡ ʦʙʩʷʛ. ɿʘ ʥʝʾ ʦʧʝʨʘʪʦʨ ʦʪʨʠʤʫʻ 

ʘʙʦʥʝʥʪʩʴʢʫ ʧʣʘʪʫ. ɸʣʝ ʚʦʥʘ ʥʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʧʨʠ ʦʙʨʦʙʮʽ. 

 
 

 

 

ȼɔɝ. 4.10. 

Ȭɗɏɚɜɔɞɘ 

ɎɝɞɌəɚɎɗɑəəɫ 

ɓõɯɐəɌəəɫ ɛɚ 

ɛɜɚɞɚɖɚɗɟ ISUP 
SSP SSP

STP STP

1a. IAM

4a. REL

2a. ACM

3a. ANM

5a. RLC
2b. ACM

3b. ANM

5b. RLC

1b. IAM

4b. REL

 
ʉʫʪʴ ʧʨʦʮʝʩʫ ʝʚʦʣʶʮʽʾ ʚʽʜ ISDN-ʤʝʨʝʞʽ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.11 ʽ ʨʠʩ. 4.12. ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʧʨʠʩʪʨʽʡ ʫʧʨʘʚʣʽʥʥʷ ɸʊʉ ʚʢʣʶʯʘʣʦ ʜʦ ʩʚʦʛʦ ʩʢʣʘʜʫ ʢʦʥʪʨʦʣʝʨ ʙʘʟʦʚʠʭ ʧʦʩʣʫʛ, 

ʢʦʥʪʨʦʣʝʨ ʜʦʜʘʪʢʦʚʠʭ ʚʠʜʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ɼɺʆ) ʽ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ɿʂʉ-7. ʗʢ ʙʘʯʠʤʦ, ʥʘʜʘʥʥʷ ʙʘʟʦʚʠʭ ʧʦʩʣʫʛ ʽ ɼɺʆ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʨʽʟʥʽ ʢʦʥʪʨʦʣʝʨʠ (ʨʠʩ. 4.11). 

 

ʂʦʤʫʪʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ

ʂʦʥʪʨʦʣʝʨ 

ʙʘʟʦʚʠʭ 

ʧʦʩʣʫʛ

ʂʦʥʪʨʦʣʝʨ

ɼɺʆ

ɿʉʂ-7 

(SS7)

 

 

 

ȼɔɝ. 4.11. Ȼɜɔəɢɔɛ 

əɌɐɌəəɫ ɍɌɓɚɎɔɡ ɛɚɝɗɟɏ ɱ 

ȰȮȺ Ɏ ɘɑɜɑɒɱ ISDN  

 

ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʚʠʷʚʠʚʩʷ ʜʫʞʝ ʚʠʪʨʘʪʥʠʤ. ʇʦʩʣʫʛʘʤʠ ʤʦʛʣʠ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʪʽ ʘʙʦʥʝʥʪʠ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʚ ʜʘʥʫ ɸʊʉ. ʆʙʤʝʞʝʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʨʦʙʠʣʦ ʧʦʩʣʫʛʫ ʜʫʞʝ ʜʦʨʦʛʦʶ.  

ɺ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʤʝʨʝʞʽ ʙʫʚ ʟʤʽʥʝʥʠʡ ʧʨʠʥʮʠʧ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. ʂʦʥʪʨʦʣʝʨ 

ɼɺʆ ʙʫʚ ʚʠʥʝʩʝʥʠʡ ʟʽ ʩʢʣʘʜʫ ɸʊʉ ʽ ʩʪʘʚ ʦʢʨʝʤʠʤ ʝʣʝʤʝʥʪʦʤ ʤʝʨʝʞʽ. ɼʦʩʪʫʧ ʜʦ 

ʢʦʥʪʨʦʣʝʨʘ ɼɺʆ ʩʪʘʚ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦ ʤʝʨʝʞʽ ɿʂʉ-7. ʊʝʧʝʨ ʧʦʩʣʫʛʘʤʠ ɼɺʆ ʤʽʛ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʙʫʜʴ-ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʝʨʝʞʽ. 

ʅʘ ʨʠʩ. 4.12 ʧʦʢʘʟʘʥʘ ʢʦʥʮʝʧʮʽʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʚ ̔ʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ (ɼɺʆ) ʩʪʘʚ ʟʘʛʘʣʴʥʦʤʝʨʝʞʝʚʠʡ ʢʦʥʪʨʦʣʝʨ 

SCP, ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʩʽʤ ɸʊʉ (ʚʦʥʠ ʟʚʫʪʴʩʷ: SSP1, ..., SSPn). ʆʙôʻʢʪʠ ï SSP ʽ 

SCP ʚʟʘʻʤʦʜʽʶʪʴ ʧʦ ʧʨʦʪʦʢʦʣʫ INAP, ʚʠʢʦʨʠʩʪʫʶʶʯʠ ʤʝʨʝʞʫ ʩʠʛʥʘʣʽʟʘʮʽʾ ɿʂʉ-

7. 
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ȼɔɝ. 4.12. 

ȽɞɜɟɖɞɟɜɌ 

ɱəɞɑɗɑɖɞɟɌɗɨəɚɲ 

ɘɑɜɑɒɱ 

ʂʦʤʫʪʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ

ʂʦʥʪʨʦʣʝʨ

ʙʘʟʦʚʠʭ 

ʧʦʩʣʫʛ

ɿʉʂ-7 

(SS7)

ʂʦʤʫʪʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ

ʂʦʥʪʨʦʣʝʨ

ʙʘʟʦʚʠʭ 

ʧʦʩʣʫʛ

ɿʉʂ-7 

(SS7)

INAP

SCP

SSP1 SSPn

ʂʦʥʪʨʦʣʝʨ 

ɼɺʆ

 
 

ʅʘʜʘʣʽ ʩʪʨʫʢʪʫʨʘ ʽ ʩʢʣʘʜ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ ʙʫʣʠ ʜʦʦʧʨʘʮʴʦʚʘʥʽ ʽ ʚʦʥʘ 

ʧʨʠʡʥʷʣʘ ʚʠʛʣʷʜ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.13. ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ  ̒ ʩʝʨʚʝʨ (ʢʦʥʪʨʦʣʝʨ ʧʦʩʣʫʛ) ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʚ ʷʢʽʡ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʧʦʩʣʫʛʠ. ʂʦʥʪʨʦʣʝʨ ʧʦʩʣʫʛ ʤʽʩʪʠʪʴ ʧʨʦʛʨʘʤʠ ʥʘʜʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ, ʥʘʧʨʠʢʣʘʜ: Ăʧʝʨʝʜʧʣʘʯʝʥʘ ʪʝʣʝʬʦʥʥʘ ʢʘʨʪʘò, Ăʙʝʟʢʦʰʪʦʚʥʠʡ 

ʚʠʢʣʠʢò, Ăʪʝʣʝʛʦʣʦʩʫʚʘʥʥʷò ʪʘ ̔ ʥh. ʎʝʡ ʢʦʥʪʨʦʣʝʨ ʥʘʟʠʚʘʻʪʴʩʷ SCP ʢʦʥʪʨʦʣʝʨʦʤ 

ʧʦʩʣʫʛ. SCP, ʯʝʨʝʟ ʤʝʨʝʞʫ ʩʠʛʥʘʣʽʟʘʮʽʾ ɿʂʉ-7 ʧʦ ʧʨʦʪʦʢʦʣʫ INAP, ʜʦʩʪʫʧʥʠʡ 

ʚʩʽʤ ɸʊʉ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ SSP.  

 

ʂʦʥʪʨʦʣʝʨ ʧʦʩʣʫʛ

 SCP

ɹʘʟʘ ʜʘʥʠʭ

ʂʦʤʫʪʘʪʦʨ 

SSP

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʝʨʠʬʝʨʽʷ 

ʂʦʤʫʪʘʪʦʨ 

SSP

INAP INAP

ʉʠʛʥʘʣʽʟʘʮʽʷ

ʊʨʘʥʩʧʦʨʪ ʤʦʚʥʦʛʦ ʩʠʛʥʘʣʫ  
 

ȼɔɝ. 4.13. ȽɛɜɚɥɑəɌ ɝɞɜɟɖɞɟɜɌ ɱəɞɑɗɑɖɞɟɌɗɨəɚɲ ɘɑɜɑɒɱ 
 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʝʨʠʬʝʨʽʷ ï ʘʥʘʣʦʛ ʧʨʠʩʪʨʦʾʚ 

ʤʝʭʘʥʽʯʥʦʛʦ ʛʦʣʦʩʫ ʚ Ăʩʪʘʨʠʭò ɸʊʉ. ʋ ʤʝʨʝʞʽ NGN ʮʝʡ ʚʫʟʦʣ ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʝʜʽʘʩʝʨʚʝʨʦʤ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʝʨʠʬʝʨʽʷ ʟʘ ʢʦʤʘʥʜʘʤʠ ʢʦʥʪʨʦʣʝʨʫ SCP 

Ăʩʧʽʣʢʫʻʪʴʩʷò ʟ̔ ʘʙʦʥʝʥʪʦʤ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʩʠʪʴ ʚʚʝʩʪʠ PIN-ʢʦʜ, ʨʦʟʧʽʟʥʘʻ ʡʦʛʦ 

ʽ ʧʦʚʽʜʦʤʣʷʻ ʢʦʥʪʨʦʣʝʨ SCP. ʂʦʥʪʨʦʣʝʨ SCP ʯʝʨʧʘʻ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʙʘʟʠ 

ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʷʻ ʥʘʜʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ (ʜʦʜʘʪʢʦʚʠʭ) ʧʦʩʣʫʛ. 
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4.3. ȱɎɚɗɪɢɱɫ ɞɑɡəɚɗɚɏɱɕ ɘɑɜɑɒ ɓ ɖɚɘɟɞɌɢɱɯɪ ɛɌɖɑɞɱɎ 
 

ʄʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʷ ʚ 60-ʽ ʨʦʢʠ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʪʘʢʠʭ ʨʦʟʨʦʙʦʢ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʟʜʘʪʥʦʾ ʚʮʽʣʽʪʠ ʚ 

ʫʤʦʚʘʭ ʷʜʝʨʥʦʾ ʚʽʡʥʠ. ɸʤʝʨʠʢʘʥʩʴʢʝ ʘʛʝʥʪʩʪʚʦ ARPA ʧʨʦʬʽʥʘʥʩʫʚʘʣʦ ʨʦʟʨʦʙʢʫ 

ʚ ʦʙʣʘʩʪʽ ʤʝʨʝʞ ʟ ʧʘʢʝʪʥʦʶ ʢʦʤʫʪʘʮʽʻʶ ʽ ʚ 1969 ʨ. ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʤʝʨʝʞʘ 

ARPANET, ʧʦʧʝʨʝʜʥʠʢ Internet. ɼʦ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʩʪʝʢ 

ʧʨʦʪʦʢʦʣʽʚ TCP/IP ʽ ʤʝʨʝʞʘ Internet ʦʙôʻʜʥʘʣʘ ʨʷʜ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. 

ʇʝʨʰʽ ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ ʦʭʦʧʣʶʚʘʣʠ ʥʝʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʽ ʤʽʩʪʠʣʠ 

ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʦʤʫ ʪʘʢʽ ʤʝʨʝʞʽ 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ʇʦ ʩʧʦʩʦʙʫ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ, 

ʪʝʭʥʦʣʦʛʽʾ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʽ ʚʠʧʘʜʢʦʚʽ. ʋ 

ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʜʦʩʪʫʧ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʦʨʷʜʢʫ 

ʯʝʨʛʦʚʦʩʪʽ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʜʦʩʪʫʧ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʚʠʧʘʜʢʦʚʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʘʣʛʦʨʠʪʤʫ ̒  ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʣʽʟʽʾ. ʊʦʙʪʦ 

ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʦʯʠʥʘʶʪʴ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʢʣʘʜʘʥʥʷ ʩʠʛʥʘʣʽʚ ʧʨʠ 

ʢʦʣʽʟʽʾ ʜʘʥʽ ʛʫʙʣʷʪʴʩʷ, ʽ ʧʨʠʩʪʨʦʾ ʟʤʫʰʝʥʽ ʧʦʚʪʦʨʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʩʧʦʯʘʪʢʫ. ʏʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʢʦʣʽʟʽʡ ʢʦʨʠʩʥʘ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 60-70% ʩʤʫʛʠ 

ʧʨʦʧʫʩʢʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʤʝʨʝʞʘʭ Token Ring ʽ FDDI. 

 
 

 

 

ȼɔɝ. 4.14. 

ȽɞɜɟɖɞɟɜɌ 

ɘɑɜɑɒɱ Token 

Ring  
PC-ʚʽʜʧʨʘʚʥʠʢ

PC-ʦʪʨʠʤʫʚʘʯ

Token

 
 

Token Ring ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʮʝʚʦʾ ʪʦʧʦʣʦʛʽʾ (ʨʠʩ. 4.14). ʇʝʨʝʜʘʯʘ 

ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʧʦ ʢʽʣʴʮʶ ʚʽʜ 1-ʛʦ ʚʫʟʣʘ ʜʦ 2-ʛʦ, ʚʽʜ 2-ʛʦ ʜʦ 3-ʤʫ 

ʽ ʪʘʢ ʜʘʣʽ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʚʽʜʩʫʪʥʽʡ, ʚ ʤʝʨʝʞʽ ʮʠʨʢʫʣʶʻ 

ʢʘʜʨ ʩʧʝʮʽʘʣʴʥʦʛʦ ʬʦʨʤʘʪʫ ï  ʤʘʨʢʝʨ (token). ʗʢʱʦ ʚʫʟʦʣ ʧʦʚʠʥʝʥ ʧʝʨʝʜʘʪʠ ʢʘʜʨ 

ʜʘʥʠʭ, ʚʽʥ ʦʯʽʢʫʻ ʦʪʨʠʤʘʥʥʷ ʤʘʨʢʝʨʘ. ʆʪʨʠʤʘʚʰʠ ʤʘʨʢʝʨ, ʚʫʟʦʣ ʟʘʤʽʩʪʴ ʤʘʨʢʝʨʘ 

ʚʽʜʧʨʘʚʣʷʻ ʢʘʜʨ ʜʘʥʠʭ ʧʦ ʢʽʣʴʮʶ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʦʜʝʨʞʫʚʘʯʘ, ʽ ʜʘʣʽ ʚʽʜ 

ʦʜʝʨʞʫʚʘʯʘ ʜʦ ʚʽʜʧʨʘʚʥʠʢʘ. ʆʪʨʠʤʘʚʰʠ ʩʚʽʡ ʬʨʝʡʤ, ʚʽʜʧʨʘʚʥʠʢ ʧʦʨʽʚʥʶʻ 

ʧʝʨʝʜʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʧʨʠʡʥʷʪʫ, ʽ ʚ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʤʠʣʦʢ, ʚʽʜʨʘʚʣʷʻ ʤʘʨʢʝʨ 

ʚ ʤʝʨʝʞʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʘʚʦ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʦ ʽʥʰʠʤ 

ʚʫʟʣʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʦ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʧʦ ʯʝʨʟʽ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʦʜʥʦʛʦ 
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ʚʫʟʣʘ ʜʦ ʽʥʰʦʛʦ. ʗʢ ʧʨʘʚʠʣʦ, ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʤʝʨʝʞ Token Ring ï  4 ʽ 16 ʄʙʽʪ 

/ ʩ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʚ ʦʜʥʦʤʫ ʣʦʛʽʯʥʦʤʫ ʢʽʣʴʮʽ ï  ʜʦ 240. 

ʄʝʨʝʞʽ FDDI ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʤʘʨʢʝʨʥʦʛʦ ʜʦʩʪʫʧʫ. ɿ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʫ ʤʝʨʝʞʘʭ FDDI ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʢʽʣʴʮʷ ï ʦʩʥʦʚʥʝ 

ʽ ʨʝʟʝʨʚʥʝ (ʨʠʩ. 4.15, ʘ) ʜʦʚʞʠʥʦʶ 100 ʢʤ. ʋ ʨʘʟʽ ʨʦʟʨʠʚʫ ʦʩʥʦʚʥʦʛʦ ʢʽʣʴʮʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʢʽʣʝʮʴ ʚ ʦʜʥʝ. ʇʨʠ ʥʘʩʪʫʧʥʠʭ ʨʦʟʨʠʚʘʭ ʤʝʨʝʞʽ, 

ʚʦʥʘ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʽʟʦʣʴʦʚʘʥʽ ʩʝʛʤʝʥʪʠ. 

ʘ)
ʙ) ʚ)  

ȼɔɝ. 4.15.  Ɍ) Ⱦɑɡəɚɗɚɏɱɫ FDDI; ɍ) Ȼɚɜɫɐɚɖ ɎɔɖɚɜɔɝɞɌəəɫ ɖɱɗɨɢɫ ɛɱɝɗɫ 

ɛɑɜɤɚɏɚ ɜɚɓɜɔɎɟ; Ɏ) Ȼɚɜɫɐɚɖ ɎɔɖɚɜɔɝɞɌəəɫ ɖɱɗɨɢɫ ɛɱɝɗɫ ɐɜɟɏɚɏɚ ɜɚɓɜɔɎɟ 
 

ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʣʽʟʽʡ ʟʫʤʦʚʠʣʦ ʧʦʧʫʣʷʨʥʽʩʪʴ Token Ring ʩʚʦʛʦ ʯʘʩʫ. ɸʣʝ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ Ethernet ʩʪʘʚ ʜʦʤʽʥʫʶʯʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʊʝʭʥʦʣʦʛʽʷ Ethernet ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʽʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʥʝʩʫʯʦʾ ʽ ʚʠʷʚʣʝʥʥʷʤ ʢʦʣʽʟʽʡ CSMA / 

CD (Carrier Sense Multiple Access with Collision Detection). ɺʩʽ ʚʫʟʣʠ ʚ ʤʝʨʝʞʽ 

ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ (ʢʘʙʝʣ ɹʘʙʦ ʨʘʜʽʦʢʘʥʘʣ), ʷʢ̔ ʧʨʘʮʶʶʪʴ ʚ 

ʨʝʞʠʤʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʽʜʧʨʘʚʢʦʶ ʬʨʝʡʤʘ ʩʪʘʥʮʽʷ, 

ʷʢʘ ʭʦʯʝ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʜʘʯʫ, ʧʨʦʩʣʫʭʦʚʫʻ ʢʘʥʘʣ  ̔ ʢ̫ʱʦ ʢʘʥʘʣ ʚʽʣʴʥʠʡ, ʧʝʨʝʜʘ ̒

ʩʚ̔ʡ ʢʘʜʨ. ʂʦʞʝʥ ʚʫʟʦʣ ʧʨʠʡʤʘʻ ʚʩʽ ʬʨʝʡʤʠ  ̔ʧʦʨʽʚʥʶʻ ʩʚʦʶ MAC-ʘʜʨʝʩʫ ʽʟ 

MAC-ʘʜʨʝʩʦʶ ʦʜʝʨʞʫʚʘʯʘ. ʗʢʱʦ MAC-ʘʜʨʝʩʘ ʚʫʟʣʘ ʟʙʽʛʘʻʪʴʩʷ ʟ MAC-ʘʜʨʝʩʦʶ 

ʦʜʝʨʞʫʚʘʯʘ, ʪʦ ʬʨʝʡʤ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʙʫʬʝʨ. 

ʉʧʨʦʙʘ ʦʜʥʦʯʘʩʥʦʾ ʧʝʨʝʜʘʯʽ ʬʨʝʡʤʫ ʙʽʣʴʰ ʥʽʞ ʦʜʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʥʫ ʢʦʣʽʟʽʾ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʬʨʝʡʤʘ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʾ ʚʫʟʦʣ-

ʚʽʜʧʨʘʚʥʠʢ ʟʦʙʦʚôʷʟʘʥʠʡ ʧʨʠʧʠʥʠʪʠ ʧʝʨʝʜʘʯʫ ʬʨʝʡʤʘ ʽ ʦʯʽʢʫʚʘʪʠ ʧʨʦʪʷʛʦʤ 

ʢʦʨʦʪʢʦʛʦ ʚʠʧʘʜʢʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʷʢʦʛʦ ʟʥʦʚʫ ʟʜʽʡʩʥʠʪʠ 

ʧʦʚʪʦʨʥʫ ʧʝʨʝʜʘʯʫ ʬʨʝʡʤʫ.  

ʊʝʭʥʦʣʦʛʽʷ Ethernet ʥʘʙʫʣʘ ʤʘʰʪʘʙʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʧʦʯʘʪʢʫ ʚ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʘ ʧʽʩʣʷ ʤʦʜʽʬʽʢʘʮʽʾ ʩʪʘʣʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʥʘ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʝʛʤʝʥʪʘʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. 

ɺ ʙʘʟʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ ʟ̔ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʝʭʥʦʣʦʛʽʾ X.25, Frame Relay, ATM, MPLS ʪʘ ʽʥʰ. 

ʊʝʭʥʦʣʦʛʽʷ X.25 ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʦʪʦʢʦʣ 

ITU-T ʜʣʷ ʟʚôʷʟʢʫ WAN ʤʝʨʝʞ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ. ɺʽʥ ʦʪʨʠʤʘʚ ʨʦʟʚʠʪʦʢ ʚ 

1970 ʨʦʢʘʭ, ʜʣʷ ʘʥʘʣʦʛʦʚʠʭ ʪʝʣʝʬʦʥʥʠʭ ʣʽʥʽʡ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʧʝʨʝʰʢʦʜ. ɿʘʙʝʟʧʝʯʫ ̒ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 64 ʂʙʽʪ/ʩ. 

ʋ ʤʝʨʝʞʽ ʍ.25 ʻ 4 ʚʠʜʠ ʧʨʠʩʪʨʦʾʚ (ʨʠʩ. 4.16): ʢʽʥʮʝʚʝ ʦʙʣʘʜʥʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ (DTE); ʢʽʥʮʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʣʽʥʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (DCE); ʧʘʢʝʪʥʠʡ 

ʘʩʝʤʙʣʝʨ-ʜʝʘʩʩʝʤʙʣʝʨ (PAD); ʢʦʤʫʪʘʪʦʨ ʧʘʢʝʪʽʚ (PSE). DTE -ʮʝ ʪʝʨʤʽʥʘʣʠ, 
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ʧʝʨʩʦʥʘʣʴʥ ̔ ʢʦʤʧôʶʪʝʨʠ ʘʙʦ ʤʝʨʝʞʝʚ ̔ ʭʦʩʪʠ. PSE ï ʮʝ ʢʦʤʫʪʘʪʦʨʠ, ʱʦ 

ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʤʝʨʝʞʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ DTE ʯʝʨʝʟ X.25 

PSN. DCE ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʠʩʪʨʦʾ ʪʠʧʫ ʤʦʜʝʤʽʚ ʽ ʢʦʤʫʪʘʪʦʨʽʚ. ɰʭ ʦʩʥʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ DTE ʠ PSE. ʇʘʢʝʪʥʠʡ 

ʘʩʝʤʙʣʝʨ-ʜʝʘʩʩʝʤʙʣʝʨ (PAD) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʪʝʨʤʽʥʘʣ 

ʧʨʦʩʪʠʡ ʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʦʚʥʦʛʦ ʩʢʣʘʜʫ ʬʫʥʢʮʽʡ ʤʝʨʝʞʽ ʍ.25. 

ʇʘʢʝʪʥʠʡ ʘʩʝʤʙʣʝʨ-ʜʝʘʩʩʝʤʙʣʝʨ ʨʝʘʣʽʟʫʻ ʪʨʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: ʙʫʬʝʨʠʟʘʮʽ ʁʽ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʽʟ ʥʠʭ ʧʘʢʝʪʽʚ ʽ ʚʽʜʧʨʘʚʢʘ ʾʭ ʚ ʤʝʨʝʞʫ, ʘ 

ʜʝʘʩʩʝʤʙʣʝʨ ʨʦʟʙʠʨʘʻ ʧʨʠʡʥʷʪʽ ʧʘʢʝʪʠ ʧʝʨʝʜ ʚʽʜʧʨʘʚʢʦʶ ʾʭ ʚ DTE (ʚʠʜʘʣʝʥʥʷ 

X.25 ʟʘʛʦʣʦʚʢʘ). 
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ȼɔɝ. 4.16. Ⱦɔɛɔ ɛɜɔɝɞɜɚɲɎ ɘɑɜɑɒɱ Ɂ.25 
 

ʆʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʤʝʨʝʞʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʘʭ. ɯʩʥʫʻ ʜʚʘ 

ʚʠʜʠ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʥʘʣʽʚ: ʢʦʤʫʪʦʚʘʥʽ ʽ ʧʦʩʪʽʡʥʽ. ʂʦʤʫʪʦʚʘʥʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ 

(SVC) ʻ ʪʠʤʯʘʩʦʚʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʦʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʇʦʩʪʽʡʥʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ (PVC) ï ʮʝ ʢʨʦʩʦʚʝ ʟôʻʜʥʘʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʷ Frame Relay (FR), ʷʢ ʽ ʪʝʭʥʦʣʦʛʽʷ X.25 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

WAN ʤʝʨʝʞ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ. ɯʩʪʦʨʠʯʥʦ ʧʦʷʚʘ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʚôʷʟʘʥʘ ʽʟ ʧʦʷʚʦʶ ʤʝʨʝʞ ʟ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤʠ 

ʢʘʥʘʣʘʤʠ ʟ ʤʘʣʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʧʦʤʠʣʢʠ ï 10-8 - 10-10. ʋ ʤʝʨʝʞʘʭ ʟ ʪʘʢʦʶ ʷʢʽʩʪʶ 

ʢʘʥʘʣʽʚ ʪʝʭʥʦʣʦʛʽʷ X.25 ʩʪʘʚʘʣʘ ʥʝʝʬʝʢʪʠʚʥʦʶ. ʇʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʽ ʧʦʨʷʜʦʢ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʤʝʨʝʞʘʭ FR ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʥʘʛʘʜʫʻ ʤʝʨʝʞʫ X.25. ɼʘʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʝ ʦʪʨʠʤʘʣʘ, ʪʘʢ ʷʢ ʧʦʛʘʥʦ ʙʫʣʘ ʧʨʠʩʪʦʩʦʚʘʥʘ 

ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʟʦʢʨʝʤʘ ʤʦʚʠ. 

ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ (Asynchronous Transfer Mode) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʜʘʯʽ ʪʨʘʬʽʢʫ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʤʝʨʝʞ. ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ ʦʙôʻʜʥʘʣʘ ʧʝʨʝʚʘʛʠ ʤʝʨʝʞ ʟ̔ ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽʚ 

(ʛʘʨʘʥʪʦʚʘʥʘ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ) ʽ ʤʝʨʝʞ ʟ̔ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ (ʛʥʫʯʢʽʩʪʴ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʧʫʣʴʩʫʶʯʦʛʦ ʪʨʘʬʽʢʫ). ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʤʘʩʰʪʘʙʫʚʘʪʠ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʚʽʜ ʦʜʠʥʠʮʴ ʄʙʽʪ/ʩ ʜʦ ʜʝʩʷʪʢʽʚ ɻɻʙʽʪ/ʩ. 

ʄʝʨʝʞʽ ATM ʦʨʽʻʥʪʦʚʘʥ ̔ʥʘ ʧʦʧʝʨʝʜʥʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟô̒ ʜʥʘʥʥʷ. ʋ ʤʝʨʝʞʘʭ 

ɸʊʄ ʻ ʪʨʠ ʚʠʜʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ʧʦʩʪʽʡʥʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ PVC (Permanent 
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Virtual Circuit), ʢʦʤʫʪʦʚʘʥʽ ʚʽʨʪʫʘʣʴʥʽ ʢʘʥʘʣʠ SVC (Switched Virtual Circuit)  ̔

ʩʣʫʞʙʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʙʝʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟô̒ ʜʥʘʥʥʷ. 

ʋ ʤʝʨʝʞʽ ATM ʧʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʟô̒ ʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʤʦʚʠʪʠ ʢʣʘʩ 

ʩʝʨʚʽʩʫ. ɭ 4 ʢʣʘʩʫ ʩʝʨʚʽʩʫ: CBR, VBR, UBR ʽ ABR. ʗʢʽʩʪʴ ʩʝʨʚʽʩʫ ʚʠʟʥʘʯʘʻ 

ʚʝʣʠʯʠʥʫ ʜʦʩʪʫʧʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʟʘʪʨʠʤʢʠ ʽ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʪʨʘʪ. 

ʊʝʭʥʦʣʦʛʽʷ ɸʊʄ ʟʘʙʝʟʧʝʯʠʣʘ ʨʽʰʝʥʥʷ ʤʘʡʞʝ ʚʩʽʭ ʧʨʦʙʣʝʤ ʥʘ ʤʝʨʝʞʘʭ ʟ̔ 

ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ. ɰʡ ʧʨʦʨʦʢʫʚʘʣʠ ʚʝʣʠʢʝ ʤʘʡʙʫʪʥʻ. ʆʜʥʘʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʨʝʞʽ Internet, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʪʦʢʦʣ IP, ʤʝʨʝʞʽ 

ɸʊʄ ʩʪʘʣʠ ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʛʨʘʚʘʪʠ ʟʘ ʚʘʨʪʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ. ʗʢʠʡʩʴ ʯʘʩ ʤʝʨʝʞʽ ɸʊʄ 

ʱʝ ʪʨʠʤʘʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʟʘʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚʽʜʝʦ ʽ ʤʦʚʠ. ɸʣʝ ʟ ʧʦʷʚʦʶ ʪʝʭʥʦʣʦʛʽʾ MPLS 

(Multiprotocol Label Switching) , ʮ̫ ʧʝʨʝʚʘʛʘ ʙʫʣʘ ʣʽʢʚʽʜʦʚʘʥʘ. ʉʴʦʛʦʜʥʽ 

ʪʝʭʥʦʣʦʛʽʷ MPLS ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʩʽ ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʜʘʯʠ ʪʨʘʬʽʢʫ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʦʪʦʢʦʣʽʚ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʽ ʧʣʘʥʽʚ ʘʜʨʝʩʘʮʽʾ. ʊʦʤʫ ʚʦʥʘ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. 

ʊʝʭʥʦʣʦʛʽʷ MPLS ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʙʘʛʘʪʦʧʨʦʪʦʢʦʣʴʥʦʡ ʢʦʤʫʪʘʮʽʾ ʧʦ ʤʽʪʢʘʭ. 

ʏʘʩʪʠʥʘ MP ʚ ʩʢʦʨʦʯʝʥʥʽ MPLS ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʪʦʢʦʣ ʤʦʞʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ 

ʙʝʟʣʽʯ ʽʥʰʠʭ ʧʨʦʪʦʢʦʣʽʚ. ʏʘʩʪʠʥʘ LS ʚ ʘʙʨʝʚʽʘʪʫʨʽ ʦʟʥʘʯʘʻ, ʱʦ ʪʨʘʩʧʦʨʥʽ 

ʧʨʦʪʦʢʦʣʠ ʽʥʢʘʧʩʫʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʪʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ MPLS (ʨʠʩ. 4.17). ɺʩʶ ʤʝʨʝʞʫ ʤʦʞʥʘ 

ʫʤʦʚʥʦ ʨʦʟʙʠʪʠ ʥʘ ʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʯʘʩʪʠʥʠ. ʄʝʨʝʞʽ ʢʣʽʻʥʪʽʚ (ʩʧʦʞʠʚʘʯʽʚ), ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʢʨʘʷʭ. ɯ ʮʝʥʪʨʘʣʴʥʘ (ʤʘʛʽʩʪʨʘʣʴʥʘ) ʤʝʨʝʞʘ MPLS ʧʨʦʚʘʡʜʝʨʘ, ʷʢʘ 

ʦʙô̒ ʜʥʫʻ ʤʝʨʝʞʽ ʢʣʽʻʥʪʽʚ. ʄʝʨʝʞʽ ʩʧʦʞʠʚʘʯʽʚ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ IP-ʧʨʦʪʦʢʦʣʫ 

ʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʽ ʢʨʘʡʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ CE. 

ʄʝʨʝʞʘ MPLS ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʟ̔ ʢʦʤʫʪʘʮʽʻʶ ʧʦ ʤʽʪʢʘʭ (Label 

Switch Router, LSR). ɺʦʥʠ ʧʝʨʝʜʘʶʪʴ ʪʨʘʬʽʢ ʧʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʢʣʘʜʝʥʠʭ ʰʣʷʭʘʭ 

(Label Switching Path, LSP) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʤʽʪʦʢ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʚ ʤʝʨʝʞʽ MPLS 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ: 

1. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʈ (LSR), ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʩʝʨʝʜʠʥʽ ʜʦʤʝʥʫ MPLS. 

2. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʈɽ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʢʦʨʜʦʥʽ ʜʦʤʝʥʫ MPLS. ɺʦʥʠ 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ LER (Label Edge Router) ʧʨʠʢʦʨʜʦʥʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

ʇʨʠʩʪʨʽʡ LSR ʻ ʛʽʙʨʠʜʦʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ IP ʽ ʢʦʤʫʪʘʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʚʽʜ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ IP ʙʝʨʝʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʽʚ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʽ ʚʠʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʰʣʷʭʠ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʘʬʽʢʫ. ɸ ʚʽʜ ʢʦʤʫʪʘʪʦʨʘ ï ʪʝʭʥʽʢʘ ʧʨʦʩʫʚʘʥʥʷ ʧʘʢʝʪʽʚ ʟ̔ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʪʦʢ ʽ ʣʦʢʘʣʴʥʠʭ ʪʘʙʣʠʮʴ ʢʦʤʫʪʘʮʽʾ.  

ɼʦ ʧʨʠʢʦʨʜʦʥʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ PE (Provider Edge router), ʯʝʨʝʟ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ CE, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʩʘʡʪʠ ʢʣʽʻʥʪʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ 

ï ʚʥʫʪʨʽʰʥʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʦʚʘʡʜʝʨʘ  

P (Provider router). 
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ɿʘʛʦʣʦʚʦʢ ʨʽʚʥʷ 2 IP ʧʘʢʝʪʄ̔ʪʢʘ MPLS

ɿʘʛʦʣʦʚʦʢ ʨʽʚʥʷ 2 ʄʽʪʢʘ MPLS ATM ʧʘʢʝʪ
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ɿʘʛʦʣʦʚʦʢ ʨʽʚʥʷ 2 IP ʧʘʢʝʪ

ɿʘʛʦʣʦʚʦʢ ʨʽʚʥʷ 2 ATM ʧʘʢʝʪ 4
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3ʄʝʨʝʞʘ  IP ̄ 2

ʄʝʨʝʞʘ MPLS

ʄʝʨʝʞʘ ATM ̄ 3

ʄʝʨʝʞʘ IP ̄ 4

ʄʝʨʝʞʘ ATM ˉ1

ʉE

PE

PE

PE

PE

P

P

P
P

PE

 
 

ȼɔɝ. 4.17. ȸɑɜɑɒɌ MPLS  
 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʤʝʨʝʞʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʨʦʚʘʡʜʝʨʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦ ʣʽʥʽʾ 

ʚʟʘʻʤʦʜʽʾ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʈE ʽ ʉE. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʧʦʚôʷʟʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʬʽʟʠʯʥʠʤ ʢʘʥʘʣʦʤ, ʥʘ ʷʢʦʤʫ ʧʨʘʮʶʻ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʪʦʢʦʣ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ï 

ʥʘʧʨʠʢʣʘʜ, PPP, FR, ATM ʘʙʦ Ethernet. ʉʧʽʣʢʫʚʘʥʥʷ ʤʽʞ CE ʽ PE ʡʜʝ ʥʘ ʦʩʥʦʚʽ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʩʪʝʢʘ TCP / IP, ʧʽʜʪʨʠʤʢʘ MPLS ʧʦʪʨʽʙʥʘ ʪʽʣʴʢʠ ʜʣʷ 

ʚʥʫʪʨʽʰʥʽʭ ʽʥʪʝʨʬʝʡʩʽʚ PE (ʽ ʚʩʽʭ ʽʥʪʝʨʬʝʡʩʽʚ P). 

ʋʤʦʚʥʦ ʤʦʞʥʘ ʫʷʚʠʪʠ, ʱʦ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ PE ʧʨʦʭʦʜʠʪʴ ʤʝʞʘ ʤʽʞ 

ʟʦʥʦʶ ʢʣʽʻʥʪʩʴʢʠʭ ʩʘʡʪʽʚ ʽ ʟʦʥʦʶ ʷʜʨʘ ʤʝʨʝʞʽ ʧʨʦʚʘʡʜʝʨʘ. ʇʦ ʦʜʠʥ ʙʽʢ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʽʥʪʝʨʬʝʡʩʠ, ʯʝʨʝʟ ʷʢʽ PE ʚʟʘʻʤʦʜʽʻ ʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ P. ʇʦ 

ʽʥʰʠʡ ï ʽʥʪʝʨʬʝʡʩʠ, ʜʦ ʷʢʠʭ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʤʝʨʝʞʽ ʢʣʽʻʥʪʽʚ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʘ 

PE ʥʘʜʭʦʜʷʪʴ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʤʘʨʰʨʫʪʘʭ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï 

ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʤʘʨʰʨʫʪʠ ʚ ʤʝʨʝʞʘʭ ʢʣʽʻʥʪʽʚ. 

ʇʽʜ ʢʦʞʝʥ ʥʦʚʠʡ ʩʘʡʪ ʢʣʽʻʥʪʘ ʈɽ ʩʪʚʦʨʶʻ ʦʢʨʝʤʫ ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʻ ʪʝ, ʱʦ ʘʜʨʝʩʘʮʽʷ ʚʫʟʣʽʚ ʢʦʞʥʦʛʦ ʩʘʡʪʫ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʠʤ ʯʠʥʦʤ. ʎʝ ʤʦʞʣʠʚʦ ʪʦʤʫ, ʱʦ ʙʝʟʣʽʯ ʚʫʟʣʽʚ ʦʜʥʦʛʦ 

ʩʘʡʪʫ ʥʝ ʤʘʻ ʤʘʨʰʨʫʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʰʝ ʩʘʡʪʫ. 

ʆʙʤʽʥ ʤʘʨʰʨʫʪʥʦʾ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʩʘʡʪʘʤʠ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ VPN 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʪʦʢʦʣʫ MP-BGP (Multiprotocol BGP). 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʩʴ ʪʨʘʬʽʢ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʛʨʘʥʠʯʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ 

ʈɽ (LER), ʷʚʣʷʻ ʩʦʙʦʶ IP-ʧʘʢʝʪʠ. ʋ ʪʦʯʮʽ ʚʭʦʜʫ ʚ ʤʝʨʝʞʫ MPLS ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ 

PE ʜʦʜʘʶʪʴ ʚ IP-ʧʘʢʝʪ ʤʽʪʢʠ. ɯ ʚʩʝʨʝʜʠʥʽ ʜʦʤʝʥʫ MPLS ʚʩʝ IP-ʧʘʢʝʪʠ ʤʘʶʪʴ ʤʽʪʢʫ 

ʫ ʚʠʛʣʷʜʽ ʟʘʛʦʣʦʚʢʘ MPLS. 

ʋ ʤʝʞʘʭ ʷʜʨʘ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ P ʢʦʤʫʪʫʶʪʴ ʪʨʘʬʽʢ, ʛʨʫʥʪʫʶʯʠʩʴ ʥʘ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʽʪʢʘʭ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ P ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʧʨʠʡʤʘʪʠ ʧʘʢʝʪ ʟʽ 

ʚʩʪʘʚʣʝʥʦʾ ʤʽʪʢʦʶ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʩʚʦʻʤʫ ʽʥʪʝʨʬʝʡʩʽ, ʚʽʜʰʫʢʫʚʘʪʠ ʾʾ ʚ ʪʘʙʣʠʮʽ 

ʢʦʤʫʪʘʮʽʾ, ʚʩʪʘʚʣʷʪʠ ʥʦʚʫ ʤʽʪʢʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʬʦʨʤʘʪʽ ʽ ʧʦʪʽʤ ʚʽʜʧʨʘʚʣʷʪʠ 

ʧʘʢʝʪ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʪʝʨʬʝʡʩ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, P ʤʦʞʝ ʢʦʤʫʪʫʚʘʪʠ ʧʘʢʝʪ ʟ 

ʤʽʪʢʦʶ ʟ̔ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʽʥʪʝʨʬʝʡʩ ʟ̔ ʟʘʤʽʥʦʶ ʤʽʪʢʠ. 

ʎʝʡ ʧʽʜʭʽʜ ʥʘʙʘʛʘʪʦ ʛʥʫʯʢʽʰʝ, ʥʽʞ ʚ ʨʘʟʽ ATM, ʪʘʢ ʷʢ ʚʽʥ ʥʝ ʦʙʤʝʞʝʥʠʡ ʚʠʢʣʶʯʥʦ 

ʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʽ ʢʦʤʽʨʦʢ. 

ʋ ʪʦʯʮʽ ʚʠʭʦʜʫ ʟ̔ ʤʝʨʝʞʽ MPLS ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ PE ʚʠʜʘʣʷʶʪʴ ʤʽʪʢʠ. ɯ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʘʨʰʨʫʪ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʢʝʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ IP ʟʘʛʦʣʦʚʢʫ. ʅʘ 

ʨʠʩ. 4.17 ʧʘʢʝʪʠ 1 ʪʘ 2 ʤʘʶʪʴ MPLS-ʤʽʪʢʠ, ʘ IP-ʧʘʢʝʪʠ ʟ ʥʦʤʝʨʦʤ 3 ʥʝ ʤʘʶʪʴ 

ʤʽʪʢʠ ʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʧʦ IP-ʟʘʛʦʣʦʚʢʫ. 

ʈʽʟʥʠʮʷ ʤʽʞ MPLS ʽ IP ʧʦʣʷʛʘʻ ʚ ʩʧʦʩʦʙʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʧʦ ʤʝʨʝʞʽ. ɺ ʪʝʭʥʦʣʦʛʽʾ MPLS IP-ʧʘʢʝʪʠ ʢʦʤʫʪʫʶʪʩʷ, ʘ ʥʝ ʤʘʨʰʨʫʪʠʟʫʶʪʩʷ. ʎʝ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ. ʊʦʤʫ MPLS ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘ ʙʘʟʽ ʷʢʦʾ ʪʘʢʦʞ ʙʫʜʫʶʪʴʩʷ VPN, ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʪʨʘʬʽʢʫ ʪʘ ʦʧʪʠʤʘʣʴʥʽʰʦʶ ʜʣʷ ʨʦʙʦʪʠ IP-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 
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USE OF NON -PROCESSED  NAVIGATION 

INFORMATION IN THE ANDROID OPERATING  

SYSTEM  
 

Minochkin D.A. , Kravchuk S.O.  
 
To explore the possibility of using differential 

corrections in Android OS, the section analyzes 

what data is used to calculate the location of 

the GNSS user and have them available in the 

Android application. Well-known academic 

sources were used for analysis. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʧʦʧʨʘʚʦʢ ʚ ʆʉ Android ʚ 

ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʷʢʽ ʜʘʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜʯʘʩ ʨʦʟʨʘʭʫʥʢʫ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ GNSS ʽ 

ʥʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʦʪʨʠʤʘʥʥʷ ʚ 

ʜʦʜʘʪʢʫ Android. ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚʽʜʦʤʽ ʘʢʘʜʝʤʽʯʥʽ ʜʞʝʨʝʣʘ.  

 

 

Ȯɝɞɟɛ 
 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʣʴʰʝ 5 ʤʽʣʽʘʨʽʾʚ ʧʨʠʩʪʨʦʾʚ ʟ 

ʧʽʜʪʨʠʤʢʦʶ GNSS, 80% ʟ ʷʢʠʭ ʮʝ ʩʤʘʨʪʬʦʥʠ. ɹʽʣʴʰ ʥʽʞ 50% ʜʦʜʘʪʢʽʚ ʥʘ Google 

Play ʪʘ App Store ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɹʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʥʘ 

ʤʘʩʦʚʦʤʫ ʨʠʥʢʫ, ʙʫʜʝ ʣʠʰʝ ʧʽʜʚʠʱʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥʽʚ ʪʘ 

ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʥʘʧʽʚ-ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ ʜʣʷ ʤʽʩʮʝʚʠʟʥʘʯʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙôʻʢʪʽʚ. 

 ʊʠʧʦʚʘ ʪʦʯʥʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʤʘʩʦʚʦʤʫ ʨʠʥʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʝʪʨʽʚ ʜʦ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʧʨʠ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ, ʪʘʢʠʭ ʷʢ 

ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ. ʆʜʥʘʢ, ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ GNSS 

ʩʠʩʪʝʤ, ʜʚʦʯʘʩʪʦʪʥʠʭ ʯʠʧʩʝʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʦ ʨʽʚʥʷ ʤʝʥʰʝ ʤʝʪʨʫ. 

 ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ - ʤʝʪʦʜʽʚ ʧʦʣʽʧʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʪʘʢʽ, ʷʢ ʪʦʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ, ʯʝʨʝʟ ʽʥʪʝʛʨʘʮʽʶ 



109 

 

ʟʦʚʥʽʰʥʽʭ ʜʘʥʠʭ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʫ. ʉʫʪʴ ʙʽʣʴʰʦʩʪʽ ʤʝʪʦʜʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ 

ʢʦʨʝʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʦʙʣʽʢʫ ʥʘʚʽʛʘʮʽʡʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʦʧʨʘʚʦʢ, ʱʦ 

ʦʜʝʨʞʘʥʽ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ. ɼʞʝʨʝʣʘʤʠ ʢʦʨʝʛʫʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ 

ʢʦʥʪʨʦʣʴʥʦ-ʢʦʨʠʛʫʶʯʽ ʩʪʘʥʮʽʾ (ʂʂʉ), ʦʧʦʨʥʽ ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʚʽʜʦʤʽ ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ. ʗʢ ʧʨʘʚʠʣʦ ʤʝʪʦʜʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʧʨʘʚʢʘʤʠ ʦʙʤʝʞʝʥʫ ʪʝʨʠʪʦʨʽʶ ɿʝʤʣʽ. ʂʘʥʘʣʘʤʠ ʜʦʩʪʘʚʢʠ ʜʘʥʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ, ʪʨʘʜʠʮʽʡʥʦ ʮʝ ʋʂɺ, 

ʩʪʽʣʴʥʠʢʦʚʠʡ ʽ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʚ'ʷʟʦʢ. 

 ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʧʦʧʨʘʚʦʢ ʻ ʜʦʩʪʫʧ ʜʦ 

çʩʠʨʦʾè (ʥʝʦʙʨʦʙʣʝʥʦʾ) ʥʘʚʽʛʘʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ GNSS-ʩʫʧʫʪʥʠʢʽʚ. ɼʦ 2016 

ʨʦʢʫ ʚʠʨʦʙʥʠʢʠ GNSS ʯʠʧʩʝʪʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝ ʥʘʜʘʚʘʣʠ ʜʦʩʪʫʧ 

ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Android ʪʘ ʢʣʽʻʥʪʩʴʢʠʤ ʜʦʜʘʪʢʘʤ ʜʦ ʥʝʦʙʨʦʙʣʝʥʦʾ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʚʘʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʧʦʧʨʘʚʦʢ. ʆʜʥʘʢ, ʫ ʪʨʘʚʥʽ 2016 ʨʦʢʫ ʢʦʤʧʘʥʽʷ Google ʦʛʦʣʦʩʠʣʘ, 

ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ Android ʚʝʨʩʽʾ 7 ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʦʪʨʠʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ çʩʠʨʠʭè 

GNSS ʚʠʤʽʨʶʚʘʥʴ. 

 ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʥʘʜʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ çʩʠʨʠʭè 

GNSS ʚʠʤʽʨʶʚʘʥʴ, ʚʦʥʦ ʥʝ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʻ ʜʚʽ 

ʧʨʠʯʠʥʠ: ʧʦ-ʧʝʨʰʝ, ʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʘʪʠ, ʪʘʢʽ ʷʢ RINEX ʘʙʦ NMEA, ʥʝʜʦʩʪʫʧʥʽ 

ʥʘ ʧʣʘʪʬʦʨʤʽ Android, ʪʦʤʫ ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʞʝ ʥʘʧʨʘʮʴʦʚʘʥʽ 

ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʦʙʨʦʙʢʠ çʩʠʨʠʭè ʜʘʥʠʭ; ʧʦ-ʜʨʫʛʝ, ʯʝʨʝʟ ʥʦʚʠʟʥʫ ʜʘʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʚ ʆʉ Android ʥʝ ʤʘʻ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʚʞʝ ʘʜʘʧʪʦʚʘʥʽ ʧʽʜ 

ʚʽʜʧʦʚʽʜʥʽ ʥʦʚʽ ʬʦʨʤʘʪʠ. 

 

5.1. ȯɗɚɍɌɗɨəɌ əɌɎɱɏɌɢɱɕəɌ ɝɟɛɟɞəɔɖɚɎɌ ɝɔɝɞɑɘɌ 
 

ʂʦʩʤʽʯʥʠʡ ʩʝʛʤʝʥʪ GNSS ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʩʫʧʫʪʥʠʢʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʘ ʩʝʨʝʜʥʽʡ ʥʘʚʢʦʣʦʟʝʤʥʽʡ ʦʨʙʽʪʽ ʥʘ ʚʠʩʦʪʽ ʧʨʠʙʣʠʟʥʦ 20 000 ʢʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʘʪʨʠʤʢʠ ʧʝʨʝʜʘʯʽ ʧʨʠʙʣʠʟʥʦ 65 ʤʩ. ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʯʦʪʠʨʠ ʩʫʢʫʧʥʦʩʪʽ 

GNSS ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʥʘ ʝʪʘʧʽ ʨʦʟʛʦʨʪʘʥʥʷ: GPS (ʉʐɸ),  ɻʃʆʅɸʉʉ (ʈʦʩʽʷ), 

BeiDou (ʂʠʪʘʡ) ʽ ɻʘʣʽʣʝʦ (ɭʚʨʦʧʘ) [1]. ɺʦʥʠ ʜʦʧʦʚʥʶʶʪʴʩʷ ʢʽʣʴʢʦʤʘ 

ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ GNSS ʪʘ ʨʽʟʥʠʤʠ ʜʦʜʘʪʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʦʟʠʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʦʮʽʥʶʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ 

(ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ) ʤʽʞ ʘʥʪʝʥʦʶ ʧʨʠʡʤʘʯʘ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʦʟʠʮʽʻʶ ʱʦʥʘʡʤʝʥʰʝ 

ʯʦʪʠʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ. ʆʙʠʜʚʘ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʡʤʘʯʝʤ, ʷʢʠʡ ʦʮʽʥʶʻ 

ʩʠʛʥʘʣ ʩʫʧʫʪʥʠʢʘ ʪʘ ʥʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʚʠʤʘʛʘʻʪʴʩʷ ʨʽʰʝʥʥʷʤ PVT (Position Velocity Time), ʷʢʝ ʚʠʟʥʘʯʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʘ ʯʘʩ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʟʝʤʥʦʾ ʢʫʣʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʚʽʜʩʪʘʥʽ ʚʩʽ ʩʠʛʥʘʣʠ GNSS ʤʦʜʫʣʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʜʫ ʟ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʤ ʰʫʤʦʤ (Pseudo Random 

Noise, PRN), ʱʦ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʤʩ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʽʜʝʥʪʠʬʽʢʫʻ ʩʫʧʫʪʥʠʢ. 

ʇʨʠʡʤʘʯ ʧʦʩʪʽʡʥʦ ʧʦʨʽʚʥʶʻ ʪʘ ʚʠʨʽʚʥʶʻ ʤʽʩʮʝʚʫ ʢʦʧʽʶ ʢʦʜʫ PRN ʽʟ ʦʪʨʠʤʘʥʠʤ 

ʩʫʧʫʪʥʠʢʦʚʠʤ ʩʠʛʥʘʣʦʤ. ɺʠʤʽʨʷʥʘ ʟʘʪʨʠʤʢʘ ʦʪʨʠʤʘʥʦʛʦ PRN-ʢʦʜʫ ʜʦʨʽʚʥʶʻ 

ʯʘʩʫ ʧʝʨʝʜʘʯʽ, ʷʢʱʦ ʛʦʜʠʥʥʠʢ ʧʝʨʝʜʘʚʘʯʘ ʪʘ ʧʨʠʡʤʘʯʘ ʽʜʝʘʣʴʥʦ 
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ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ. ʂʦʜ PRN ʥʘʢʣʘʜʘʻʪʴʩʷ ʙʽʪʘʤʠ ʜʘʥʠʭ ʥʘʚʽʛʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʩʫʧʫʪʥʠʢʘ. ɿʥʘʶʯʠ ʦʜʥʫ ʧʦʟʠʮʽʶ ʩʫʧʫʪʥʠʢʘ, ʧʦʟʠʮʽʷ 

ʧʨʠʡʤʘʯʘ ʣʝʞʠʪʴ ʜʝʩʴ ʥʘ ʩʬʝʨʘʭ ʥʘʚʢʦʣʦ ʩʫʧʫʪʥʠʢʘ ʟ ʨʘʜʽʫʩʦʤ, ʨʽʚʥʠʤ ʚʽʜʩʪʘʥʽ. 

ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦʩʪʫʧʥʽ ʜʣʷ ʪʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ, ʪʦ ʪʨʠ ʩʬʝʨʠ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʜʚʦʭ ʪʦʯʢʘʭ. ʆʩʢʽʣʴʢʠ ʦʜʥʘ ʪʦʯʢʘ ʥʝ ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʙʣʠʟʫ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʜʨʫʛʘ ʪʦʯʢʘ - ʩʧʨʘʚʞʥʷ ʧʦʟʠʮʽʷ ʧʨʠʡʤʘʯʘ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʦʜʥʦʯʘʩʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ ʪʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʬʽʢʩʦʚʘʥʝ ʪʨʠʚʠʤʽʨʥʝ ʧʦʣʦʞʝʥʥʷ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.1. ʏʝʨʝʟ ʥʝʪʦʯʥʽʩʪʴ 

ʛʦʜʠʥʥʠʢʘ ʧʨʠʡʤʘʯʘ ʪʨʠ ʩʬʝʨʠ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʽʡ ʪʦʯʮʽ. ʎʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʯʝʪʚʝʨʪʠʡ ʥʝʚʽʜʦʤʠʡ ʧʘʨʘʤʝʪʨ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʪʦʤʫ ʜʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʽ ʱʦʥʘʡʤʝʥʰʝ ʯʦʪʠʨʠ ʚʠʜʠʤʠʭ ʩʫʧʫʪʥʠʢʽʚ GNSS [2, 3, 4]. 
 

 

 

 

 

 

ȼɔɝ. 5.1. Ȼɑɜɑɝɱɣəɱ 

ɝɠɑɜɔ [2] 

 
GNSS ʧʨʠʡʤʘʯ ʩʠʛʥʘʣʽʟʫʻ ʪʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʦʨʽʻʥʪʦʚʥʝ ʨʽʰʝʥʥʷ PVT, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʧʩʝʚʜʦ-ʚʽʜʩʪʘʥʷʭ, ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʥʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʥʽʡ ʪʨʝʪʽʤʠ 

ʩʪʦʨʦʥʘʤʠ. ɿʘʛʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʧʨʠʡʤʘʯʘ GNSS ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 5.2. 

 
ȼɔɝ. 5.2. ȳɌɏɌɗɨəɌ ɍɗɚɖ-ɝɡɑɘɌ ɛɜɔɕɘɌɣɌ GNSS 

 

ɹʣʦʢ ʈʏ (ʣʽʚʘ ʯʘʩʪʠʥʘ ʜʽʘʛʨʘʤʠ) ʤʽʩʪʠʪʴ ʘʥʪʝʥʫ ʪʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʦʙʨʦʙʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ. ɺʽʥ ʤʦʞʝ ʪʘʢʦʞ ʚʢʣʶʯʘʪʠ ʤʘʣʦʰʫʤʣʠʚʠʡ 

ʧʽʜʩʠʣʶʚʘʯ, ʬʽʣʴʪʨʠ ʪʘ ʙʣʦʢʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʘʩʪʦʪʠ. ʆʩʪʘʥʥʽʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʙʣʦʮʽ ʻ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ. 
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ʋ ʩʤʘʨʪʬʦʥʽ ʙʣʦʢʠ ʦʙʨʦʙʢʠ ʙʘʟʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʪʘ PVT (ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 

ʜʽʘʛʨʘʤʠ) - ʮʝ ʧʨʦʛʨʘʤʥʽ ʙʣʦʢʠ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʘʧʘʨʘʪʥʦʤʫ ʟʘʩʦʙʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɹʣʦʢ ʦʙʨʦʙʢʠ ʦʩʥʦʚʥʦʾ ʩʤʫʛʠ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʪʨʠʤʘʥʥʷ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʩʠʛʥʘʣʽʚ GNSS ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ɼʦʧʦʤʽʞʥʽ ʜʘʥʽ (ʟʦʚʥʽʰʥʷ ʽʥʬʦʨʤʘʮʽʷ) ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʜʘʥʽ, ʱʦʙ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɿʚʠʯʘʡʥʠʡ ʩʤʘʨʪʬʦʥ/ʥʘʚʽʛʘʮʽʡʥʠʡ ʯʽʧ GNSS ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ ʯʦʨʥʦʛʦ 

ʷʱʠʢʫ ʽ ʚʠʚʦʜʠʪʴ ʣʠʰʝ PVT ʪʘ ʦʙʤʝʞʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʠʜʠʤʠʭ ʩʫʧʫʪʥʠʢʽʚ. 

ɼʝʷʢʽ ʚʠʩʦʢʦ ʽʥʪʝʛʨʦʚʘʥʽ ʯʠʧʩʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʩʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟʽ 

ʩʪʽʣʴʥʠʢʦʚʠʤʠ ʤʝʨʝʞʘʤʠ, WiFi ʪʘ Bluetooth. ɼʝʷʢʽ ʥʘʚʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʘʪʯʠʢʠ ʨʫʭʫ / ʦʨʽʻʥʪʘʮʽʾ ʜʣʷ ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʪʦʯʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʢʽʥʮʝʚʦʾ ʧʦʟʠʮʽʾ. 

 

5.2. ɃɌɝ  
 

ʍʦʯʘ GNSS ʥʘʡʢʨʘʱʝ ʚʽʜʦʤʘ ʩʚʦʾʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʚʦʥʘ 

ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʪʘ ʥʘʜʽʡʥʠʭ ʜʞʝʨʝʣ ʪʦʯʥʦʛʦ ʯʘʩʫ.  

ʏʘʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʫʟʛʦʜʞʝʥʦ ʪʘ ʫʥʽʬʽʢʦʚʘʥʦ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʞ ʚʽʜʣʢrʘʤʠ ʯʘʩʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʫʢʫʧʥʦʩʪʷʤʠ 

GNSS. ʗʢʱʦ ʥʝ ʚʨʘʭʫʚʘʪʠ ʮʝ ʥʘ ʩʤʘʨʪʬʦʥʽ, ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʫ ʚ ʙʘʛʘʪʦʮʽʣʴʦʚʦʤʫ ʩʫʟʽʨ'ʾ. ʂʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʝʪʘʣʦʥʥʦʛʦ ʯʘʩʫ 

ʩʫʢʫʧʥʦʩʪʽ GNSS, ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʚʽʜʣʽʢʫ ʯʘʩʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʩʝʢʫʥʜʠ Temps Atomique International (TAI) ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʚ 

1967 ʨ. ʷʢ ʪʨʠʚʘʣʽʩʪʴ 9 192 631 770 ʧʝʨʽʦʜʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʝʨʝʭʦʜʫ ʤʽʞ ʜʚʦʤʘ ʥʘʜʪʦʥʢʠʤʠ ʨʽʚʥʷʤʠ ʦʩʥʦʚʥʦʛʦ ʩʪʘʥʫ ʘʪʦʤʘ ʮʝʟʽʶ 133. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʯʘʩ (UT) - ʮʝ ʩʪʘʥʜʘʨʪ ʩʦʥʷʯʥʦʛʦ ʯʘʩʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ, ʾʾ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʥʘʯʘʻʪʴʩʷ UT1. ʂʦʦʨʜʠʥʦʚʘʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʯʘʩ (UTC) - ʮʝ 

ʢʦʤʧʨʦʤʽʩ ʤʽʞ TAI ʪʘ UT1. ʌʘʢʪʠʯʥʦ, ʷʢ ʘʪʦʤʥʠʡ ʯʘʩ, UTC ʻ ʪʘʢʠʤ ʞʝ 

ʨʽʚʥʦʤʽʨʥʠʤ, ʷʢ ʤʦʞʝ ʙʫʪʠ ʰʢʘʣʘ TAI. ʇʨʦʪʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʣʽʜʫʚʘʪʠ ʚʘʨʽʘʮʽʷʤ 

ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ, ʚʽʥ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,9 ʩ ʚʽʜʥʦʩʥʦ UT1. ʎʝ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʘʙʦ ʚʽʜʥʽʤʘʥʥʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʨʠʙʢʦʚʠʭ 

ʩʝʢʫʥʜ ʜʦ/ʚʽʜ TAI. 

ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ GNSS ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʨʤʽʥʘʭ - ʯʘʩ 

ʧʨʠʙʫʪʪʷ ʪʘ ʯʘʩ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. ʂʦʞʥʘ ʩʠʩʪʝʤʘ GNSS ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʣʘʩʥʠʡ 

ʯʘʩ ʚʽʜʣʽʢʫ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ 5.1. 

 

 

 

ʉʠʩʪʝʤʘ GNSS ɽʪʘʣʦʥʥʠʡ ʯʘʩ 

GPS GPS Time (GPST) 

Galileo Galileo System Time (GST) 

GLONASS GLONASS Time (GLONASST) 

Beidou Beidou Time (BDT) 
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ʏʘʩ GPS (GPST) ʙʝʟʧʝʨʝʨʚʥʠʡ ʙʝʟ ʩʪʨʠʙʢʽʚ ʩʝʢʫʥʜ. ɺʽʥ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʦʧʽʚʥʦʯʽ (0 ʯ UTC) ʟ 5 ʥʘ 6 ʩʽʯʥʷ 1980 ʨʦʢʫ. ʋ ʮʶ ʝʧʦʭʫ ʨʽʟʥʠʮʷ ʤʽʞ TAI ʪʘ UTC 

ʩʪʘʥʦʚʠʣʘ 19 ʩ. 

GPST ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ: ʥʦʤʝʨ ʪʠʞʥʷ (WN) ʪʘ 

ʯʘʩ ʪʠʞʥʷ (TOW). ʇʝʨʰʠʡ ʨʦʟʨʘʭʦʚʫʻ ʪʠʞʥʽ, ʱʦ ʧʨʦʡʰʣʠ ʟ ʧʦʯʘʪʢʫ ʯʘʩʫ GPS 

ʜʦ ʧʦʪʦʯʥʦʛʦ ʪʠʞʥʷ. ʊʠʞʥʽ ʧʦʯʠʥʘʶʪʴʩʷ ʦʧʽʚʥʦʯʽ ʚ ʩʫʙʦʪʫ. TOW ʧʽʜʨʘʭʦʚʫʻ 

ʩʝʢʫʥʜʠ, ʱʦ ʧʨʦʡʰʣʠ ʧʨʦʪʷʛʦʤ ʧʦʪʦʯʥʦʛʦ ʪʠʞʥʷ. 

ʉʠʩʪʝʤʘ ʯʘʩʫ "ɻʘʣʽʣʝʦ" - ʮʝ ʙʝʟʧʝʨʝʨʚʥʘ ʰʢʘʣʘ ʯʘʩʫ, ʧʦʯʠʥʘʶʯʠ ʟ 13 

ʩʝʢʫʥʜ ʜʦ ʦʧʽʚʥʦʯʽ ʟ 21 ʩʝʨʧʥʷ ʧʦ 22 ʩʝʨʧʥʷ 1999 ʨʦʢʫ, ʪʦʙʪʦ GST ʜʦʨʽʚʥʶʻ 13 

ʩʝʢʫʥʜʘʤ 22 ʩʝʨʧʥʷ 1999 ʨʦʢʫ 00:00:00 UTC. ʎʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʝ 

ʤʘʪʠ ʥʽʷʢʦʾ ʨʽʟʥʠʮʽ ʤʽʞ GPST ʽ GST. 

ɻʃʆʅɸʉʉ ʯʘʩ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʠʥʭʨʦʥʽʟʘʪʦʨʘ 

ɻʃʆʅɸʉʉ ʪʘ ʨʽʟʥʠʮʽ ʤʽʞ UTC ʪʘ ʯʘʩʦʤ ʈʦʩʽʾ (UTC (SU)). GLONASST ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤʩ + 3 ʛʦʜ: 

ὋὒὕὔὃὛὛὝὟὝὅὛὟ σὬ † 
ʜʝ | Ű | <1άί. ɻʃʆʅɸʉʉ ʨʝʘʣʽʟʫʻ ʩʪʨʠʙʦʢ ʩʝʢʫʥʜ, ʪʘʢʠʡ ʷʢ ʫ UTC. ɻʃʆʅɸʉʉʊ 

ʧʝʨʝʜʘʻ ʩʝʢʫʥʜʫ ʜʥʷ ʽ ʜʝʥʴ ʨʦʢʫ. 

ʏʘʩ BeiDou (BDT) - ʮʝ ʙʝʟʧʝʨʝʨʚʥʘ ʰʢʘʣʘ ʯʘʩʫ, ʧʦʯʠʥʘʶʯʠ ʟ 0 ʛʦʜʠʥ UTC 

ʟ 1 ʩʽʯʥʷ 2006 ʨ., ʽ ʜʦʪʨʠʤʫʻʪʴʩʷ UTC. 

ʄʫʣʴʪʠ-GNSS ʧʨʠʡʤʘʯʽ ʤʦʞʫʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ GNSS 

ʜʣʷ ʨʽʰʝʥʥʷ PVT. ɿʘʟʚʠʯʘʡ, ʧʨʠʡʤʘʯ ʨʝʘʣʽʟʫʻ ʣʠʰʝ ʦʜʠʥ ʛʦʜʠʥʥʠʢ ʥʘ ʦʩʥʦʚʽ 

ʦʜʥʦʛʦ ʝʪʘʣʦʥʥʦʛʦ ʯʘʩʫ. ʋ ʪʘʙʣ. 5.2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʯʘʩʦʚʠʤʠ 

ʽʥʪʝʨʚʘʣʘʤʠ GNSS, TAI ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ UTC ʪʘ TAI. ʅʘ ʨʠʩ. 5.3 

ʧʦʢʘʟʘʥʘ ʨʽʟʥʠʮʷ ʯʘʩʫ ʤʽʞ ʝʪʘʣʦʥʥʠʤʠ ʯʘʩʘʤʠ ʪʘ TAI. 

 

ʉʠʩʪʝʤʘ ɺʟʘʻʤʦʟʚôʷʟʦʢ 

GPST ï TAI ὝὃὍὋὖὛὝρωί 
GST ï TAI  ὝὃὍὋὛὝρωί 
GLONASS ï TAI  ὝὃὍὋὒὕὔὃὛὛὝσὬ

ὰὩὥὴίὩὧέὲὨ 

UTC ï TAI  ὟὝὅὝὃὍὰὩὥὴίὩὧέὲὨ 

BDT ï TAI  ὝὃὍὄὈὝσσί 
 

ɺʽʜʤʽʥʥʽʩʪʴ ʯʘʩʫ ʫ ʩʝʢʫʥʜʘʭ ʚʽʜ UTC ʜʦ TAI ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ leapsecondὟὝὅ-

ὝὃὍ. ʇʨʦʪʝ ʩʧʽʣʴʥʦʪʘ GNSS ʦʧʠʩʫʻ ʩʪʨʠʙʦʢ ʩʝʢʫʥʜʠ ʷʢ ʨʽʟʥʠʮʶ ʯʘʩʫ ʤʽʞ UTC ʽ 

GPS. ʈʽʟʥʠʮʷ ʧʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʷʢ ὰὩὥὴίὩὧέὲὨὰὩὥὴίὩὧέὲὨ
ρωί. 

GNSS ʧʨʠʡʤʘʯʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʥʠʡ ʯʘʩ GPS, ʱʦ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʾ ʢʦʥʚʝʨʪʘʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ɻʃʆʅɸʉʉ ὋὖὛὝὋὒὕὔὃὛὛὝ
σὬ ὰὩὥὴίὩὧέὲὨ, ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ɻʃʆʅɸʉʉ ʥʘ ʦʩʥʦʚʽ ʩʠʨʠʭ 

ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ Android-ʧʨʠʩʪʨʦʶ. 
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ʈʠʩ. 5.3. ʈʽʟʥʠʮʷ ʯʘʩʫ ʤʽʞ ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ GNSS 

 

5.3. ȹɌɎɱɏɌɢɱɕəɑ ɛɚɎɱɐɚɘɗɑəəɫ ɞɌ ɝɞɌə Ɏɱɐɝɞɑɒɑəəɫ 
 

ʇʨʠʡʤʘʯ ʧʦʚʠʥʝʥ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠʩʷ ʽʟ ʩʠʛʥʘʣʦʤ, ʱʦ ʧʝʨʝʜʘʻ ʩʫʧʫʪʥʠʢ. ɺ 

ʜʘʥʠʡ ʯʘʩ GPS ʧʝʨʝʜʘʻ ʯʦʪʠʨʠ ʨʽʟʥʽ ʩʠʛʥʘʣʠ ʚ L1 [5], ʧʨʠʯʦʤʫ ʩʠʛʥʘʣ ʢʦʜʫʚʘʥʥʷ 

Coarse / Acquisition (C / A) ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ 

ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʤʘʩʦʚʦʛʦ ʨʠʥʢʫ. ʂʦʜ PRN ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʜʽ ʪʨʠʚʘʣʽʩʪʶ 

1 ʤʩ ʥʘ ʰʚʠʜʢʦʩʪʽ 1,023 ʯʠʧʘ ʥʘ ʤʩ. ʃʦʢʘʣʴʥʘ ʢʦʧʽʷ ʢʦʜʫ C/A ʛʝʥʝʨʫʻʪʴʩʷ ʟ 

ʥʘʣʝʞʥʦʶ ʟʘʪʨʠʤʢʦʶ ʪʘ ɼʦʧʣʝʨʦʚʩʴʢʠʤ ʟʩʫʚʦʤ. ʅʘ ʨʠʩ. 5.4 ʧʦʢʘʟʘʥʘ ʽʜʝʘʣʴʥʘ 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʤʽʞ ʧʝʨʽʦʜʠʯʥʠʤ ʢʦʜʦʤ C/A, ʧʝʨʝʜʘʥʠʤ ʩʫʧʫʪʥʠʢʦʤ 

(ʧʦʚʪʦʨʶʻʪʴʩʷ ʢʦʞʥʽ 1 ʤʩ), ʽ ʡʦʛʦ ʣʦʢʘʣʴʥʘ ʨʝʧʣʽʢʘ, ʩʬʦʨʤʦʚʘʥʘ ʧʨʠʡʤʘʯʝʤ 

(ʩʠʥʽʡ ʢʦʣʽʨ). 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʠʡʤʘʯ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʮʽʥʥʫ ʦʮʽʥʢʫ ʯʘʩʫ 

ʧʝʨʝʜʘʯʽ, ʽ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʯʘʩʪʢʦʚʽ ʧʩʝʚʜʦʜʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ὸ0 ʧʨʠʡʤʘʯ ʤʦʞʝ 
ʣʠʰʝ ʥʘʜʘʪʠ ʚʽʜʥʦʩʥʫ ʟʘʪʨʠʤʢʫ ʜʦ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ ʢʦʜʫ C/A. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʧʨʠ 

ὸ1 ʧʨʠʡʤʘʯ ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʨʠʤʢʫ ʜʦ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ ʢʦʜʫ C/A. ʂʽʣʴʢʽʩʪʴ ʮʽʣʠʭ 

ʢʦʜʽʚ C / A ʤʽʞ ὸ0 ʪʘ ὸ1 ʥʝʚʽʜʦʤʘ. 

ʗʢʱʦ ʧʨʠʡʤʘʯ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʣʠʰʝ ʟ ʢʦʜʦʤ C/A, ʜʽʡʩʥʠʡ ʜʽʘʧʘʟʦʥ 

ʧʝʨʝʜʘʥʦʛʦ ʯʘʩʫ  ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0 ʜʦ 1 ʤʩ, ʱʦ ʨʦʙʠʪʴ ʦʙʯʠʩʣʝʥʥʷ ʯʘʩʫ ʧʝʨʝʜʘʯʽ 

ʥʝʦʜʥʦʟʥʘʯʥʠʤ. 

ʑʦʙ ʚʠʨʽʰʠʪʠ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʮʴʦʛʦ ʯʘʩʫ, ʧʨʠʡʤʘʯ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʅʘ ʨʠʩ. 5.5 ʧʦʢʘʟʘʥʽ 

ʨʽʟʥʽ ʝʪʘʧʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʥʝʦʙʭʽʜʥʽ ʧʨʠʡʤʘʯʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʘʩʫ ʩʫʧʫʪʥʠʢʘ: 

Å Code Lock: ʧʨʠʡʤʘʯ ʟʘʙʣʦʢʦʚʘʥʦ ʜʦ ʢʦʜʫ C / A. ɼʽʡʩʥʠʡ ʜʽʘʧʘʟʦʥ 0-1 ʤʩ. 

Å Bit Sync: ʧʨʠʡʤʘʯ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʟ ʙʽʪʘʤʠ. ɼʽʶʯʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 0-

20 ʤʩʝʢ. 

Å ʉʠʥʭʨʦʥʽʟʘʮʽ ʧʽʜʢʘʜʨʽʚ: ʧʨʠʡʤʘʯ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʟ ʧʽʜʢʘʜʨʘʤʠ. ɼʽʶʯʠʡ 

ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 0-6 ʩ. 
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Å TOW ʜʝʢʦʜʦʚʘʥʽ: ʫʩʽ ʩʫʙʢʘʜʨʠ ʤʽʩʪʷʪʴ TOW. ʊʦʤʫ ʧʽʩʣʷ ʨʦʟʰʠʬʨʦʚʢʠ 

TOW ʜʽʶʯʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 0-1 ʪʠʞʜʝʥʴ. 

 

 
ȼɔɝ. 5.4. ȽɔəɡɜɚəɱɓɌɢɱɫ ɓ ɖɚɐɚɘ C / A 

 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʫʶʪʴʩʷ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʘʣʛʦʨʠʪʤʠ, ʟʜʘʪʥʽ ʦʙʯʠʩʣʶʚʘʪʠ 

ʨʽʰʝʥʥʷ PVT, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʫ ʧʩʝʚʜʦʚʽʜʩʪʘʥʴ. ʎʝ ʥʘʚʽʛʘʮʽʡʥʝ 

ʨʽʰʝʥʥʷ ʚʽʜʦʤʝ ʷʢ ʧʨʦʙʣʝʤʘ ʛʨʫʙʦʾ ʥʘʚʽʛʘʮʽʾ [6]. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʡʤʘʯʽ A-GNSS 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ TOW ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʜʝʢʦʜʫʚʘʥʥʷ ʧʝʨʝʜʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʋ ʚʠʧʘʜʢʫ ʟ GPS, ʧ'ʷʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʩʫʙʢʘʜʨʽʚ ʫʪʚʦʨʶʶʪʴ ʢʘʜʨ, ʘ 

ʥʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 25 ʢʘʜʨʽʚ. ɹʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʦʚ'ʷʟʘʥʦʾ ʟ ʩʪʨʫʢʪʫʨʦʶ GPS-ʧʦʚʽʜʦʤʣʝʥʥʷ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ [5]. 

Galileo ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʜʫʣʷʮʽʶ E1 Open Service (ʆʉ) - 

ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

Å E1B: ʢʦʤʧʦʥʝʥʪ E1 OS Data. ɺʽʥ ʧʦʨʦʜʞʫʻʪʴʩʷ ʟ ʧʦʪʦʢʫ ʥʘʚʽʛʘʮʽʡʥʠʭ ʜʘʥʠʭ 

I / NAV ʪʘ ʦʩʥʦʚʥʦʛʦ ʢʦʜʫ (E1BC). 

Å E1C: ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ E1 OS. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʦʛʦ 

ʢʦʜʫ (E1BC) ʪʘ ʜʨʫʛʦʨʷʜʥʦʛʦ ʢʦʜʫ (E1C_2nd). 

 

 
ȼɔɝ. 5.5. ȶɚɐ L1 C/A ɝɔɝɞɑɘɔ GPS  ɞɌ ɝɞɜɟɖɞɟɜɌ əɌɎɱɏɌɢɱɕəɚɏɚ ɛɚɎɱɐɚɘɗɑəəɫ 

 

ʅʘ ʨʠʩ. 5.6 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʷʢ ʢʦʤʧʦʥʝʥʪʽʚ E1B, ʪʘʢ ʽ E1C. ʇʝʨʰʠʡ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʚʠʥʥʦʤʫ ʢʦʜʽ E1BC ʜʦʚʞʠʥʦʶ 4 ʤʩ ʟ ʩʠʤʚʦʣʘʤʠ ʪʘʢʦʾ ʞ 

ʜʦʚʞʠʥʠ, ʱʦ ʡ ʢʦʜ E1BC. ʉʪʦʨʽʥʢʠ (ʩʣʫʞʙʘ I / NAV) ʩʢʣʘʜʘʶʪʴʩʷ ʟ 500 ʩʠʤʚʦʣʽʚ, 
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ʚʢʣʶʯʘʶʯʠ TOW. ʇʽʜʢʘʜʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15 ʩʪʦʨʽʥʦʢ. ʇʦʚʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ I / 

NAV ʩʢʣʘʜʘʻʪʴʩʷ ʟ 34 ʧʽʜʢʘʜʨʽʚ. 

ʇʽʣʦʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʦʛʦ ʢʦʜʫ ʟ ʜʦʚʞʠʥʦʶ 4 ʤʩ ʪʘ 

ʜʦʜʘʪʢʦʚʠʤ ʢʦʜʦʤ E1C_2nd, ʷʢʠʡ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʴʦʛʦ. ʁʦʛʦ ʜʦʚʞʠʥʘ 25 ʯʽʧʽʚ, 

ʧʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʯʽʧ ʪʨʠʚʘʻ 4 ʤʩ. ʇʦʚʥʠʡ ʚʪʦʨʠʥʥʠʡ ʢʦʜ ʤʘʻ ʜʦʚʞʠʥʫ 100 ʤʩ. 

ʆʩʢʽʣʴʢʠ ʚ ʧʽʣʦʪʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʚʽʜʩʫʪʥʻ ʥʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʨʠʡʤʘʯ 

ʤʦʞʝ ʢʦʛʝʨʝʥʪʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʠʛʥʘʣ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʠʪʠ ʥʘʚʽʪʴ ʩʣʘʙʢʠʡ ʩʠʛʥʘʣ. ɹʘʛʘʪʦ ʨʝʩʠʚʝʨʽʚ ʚʽʜʩʪʝʞʫʶʪʴ 

ʧʽʣʦʪʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʣʠ ʝʬʝʤʝʨʠʜʠ ʪʘ ʯʘʩ ʦʪʨʠʤʫʶʪʴʩʷ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ 

ʜʞʝʨʝʣʘ ʘʙʦ ʜʝʢʦʜʫʶʪʴʩʷ ʟ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʨʠʡʤʘʯ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤ ʩʠʛʥʘʣʦʤ ʽ 

ʦʪʨʠʤʘʚ GNSS ʯʘʩ, ʦʜʥʦʟʥʘʯʥʝ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʯʘʩ ʧʝʨʝʜʘʯʽ. ʏʘʩ GNSS 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʟ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ, ʘʣʝ ʮʽ ʤʝʪʦʜʠ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ 

ʮʴʦʛʦ ʨʦʟʜʽʣʫ. ɺʽʜʩʪʝʞʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʢʦʜʫ Galileo ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʯʘʩʫ ʚ 100 ʤʩ. ʆʩʢʽʣʴʢʠ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ 

ʚʽʜ ʩʫʧʫʪʥʠʢʘ ʜʦ ʧʨʠʡʤʘʯʘ, ʩʪʘʥʦʚʠʪʴ 70 ʤʩ, ʧʦʚʥʘ ʧʩʝʚʜʦʚʽʜʩʪʘʥʴ ʤʦʞʝ ʙʫʪʠ 

ʣʝʛʢʦ ʚʽʨʘʭʫʚʘʥʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ GPS. 

 
ȼɔɝ. 1.6. E1B ɞɌ E1C ɖɚɘɛɚəɑəɞɔ ɝɔɝɞɑɘɔ Galileo 

 

ʉʪʨʫʢʪʫʨʘ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ Beidou ʽ GLONASS ʪʘ ʩʪʘʪʫʩ 

ʚʽʜʩʪʝʞʝʥʥʷ ʘʥʘʣʦʛʽʯʥʽ GPS. ʋ ʪʘʙʣ. 5.3 ʥʘʚʝʜʝʥʦ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʯʘʩʫ ʪʘ ʩʪʘʥ 

ʚʽʜʩʪʝʞʝʥʥʷ ʜʣʷ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʩʫʟʽʨ'ʾʚ. 

 

GPS Galileo GLONASS BeiDou 
ʉʪʘʪʫʩ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʏʘʩ ʉʪʘʪʫʩ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʏʘʩ ʉʪʘʪʫʩ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʏʘʩ ʉʪʘʪʫʩ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʏʘʩ 

ʢʦʜ ʉ/ɸ 1 ʤʩ ʢʦʜ E1BC 4 ʤʩ ʢʦʜ ʉ/ɸ 1 ʤʩ ʢʦʜ ʉ/ɸ 1 ʤʩ 

ɹʽʪ 20 ʤʩ 2-ʡ ʢʦʜ E1C 100 ʤʩ ɹʽʪ 20 

ʤʩ 

ɹʽʪ 20 ʤʩ 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ 

ʩʘʙʬʨʝʡʤʽʚ 

6 ʩ ʩʪʦʨʽʥʢʘ E1B  2 ʩ ʉʪʨʦʢʘ 2 ʩ ʉʠʥʭʨʦʥʽʟʘʮʽʷ 

ʩʘʙʬʨʝʡʤʽʚ 

6 ʩ 

TOW 1 

ʪʠʞʜʝʥʴ 

TOW 1 

ʪʠʞʜʝʥʴ 

ʏʘʩ ʜʥʷ 1 

ʜʝʥʴ 

TOW 1 

ʪʠʞʜʝʥʴ 
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5.4. ȯɑəɑɜɟɎɌəəɫ ɛɝɑɎɐɚɎɱɐɝɞɌəɱ 
 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʥʷʪʪʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʻ ʧʨʦʩʪʠʤ, ʡʦʛʦ ʨʦʟʨʘʭʫʥʦʢ ʻ 

ʜʦʚʦʣʽ ʩʢʣʘʜʥʦʶ ʧʨʦʮʝʜʫʨʦʶ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ. ʇʨʠʡʤʘʯʽ GNSS ʦʙʨʦʙʣʷʶʪʴ ʧʨʠʡʥʷʪʽ ʩʠʛʥʘʣʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʝʨʝʜʘʥʦʛʦ (ὸὝὼ) ʽ ʧʨʠʡʥʷʪʦʛʦ ʯʘʩʫ (ὸὙὼ). ʈʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ - ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʠʛʥʘʣʫ ʚʽʜ ʩʫʧʫʪʥʠʢʘ ʜʦ ʧʨʠʡʤʘʯʘ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ 

ʟʘʪʨʠʤʦʢ ʯʝʨʝʟ ʽʦʥʦʩʬʝʨʫ, ʪʨʦʧʦʩʬʝʨʫ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ). ʇʩʝʚʜʦʚʽʜʩʪʘʥʴ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʷʢ 

” ὸ ὸ Ͻ̒ȟ 
ʜʝ ὧ - ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ ʚʘʢʫʫʤʽ. ὸὝὼ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʦʟʠʮʽʾ 
ʩʫʧʫʪʥʠʢʘ. 

ɻʝʥʝʨʘʮʽʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʪʘ ʦʙʯʠʩʣʝʥʥʷ PVT ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ: ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʧʨʠʡʦʤʫ ʘʙʦ ʟʘʛʘʣʴʥʠʡ ʯʘʩ 

ʧʝʨʝʜʘʯʽ [7]. ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʛʝʥʝʨʘʮʽʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʛʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʠʡʦʤʫ. 

 
ȼɔɝ. 5.7. ȮɔɓəɌɣɑəəɫ ɛɝɑɎɐɚɎɱɐɝɞɌəɱ əɌ ɚɝəɚɎɱ ɓɌɏɌɗɨəɚɏɚ ɣɌɝɟ ɛɜɔɕɚɘɟ 

 

ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʧʨʠʡʦʤʫ ʚʽʜʦʤʠʡ ʷʢ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ (ὸ ). ʏʦʪʠʨʠ 

ʩʫʧʫʪʥʠʢʘ ʧʝʨʝʜʘʶʪʴ ʩʠʛʥʘʣʠ ʦʜʥʦʯʘʩʥʦ, ʪʦʤʫ ʚʩʽ ʚʦʥʠ ʧʝʨʝʜʘʶʪʴ ʦʜʥʘʢʦʚʠʡ 

TOW ʽ ʦʜʥʘʢʦʚʠʡ ʯʘʩ ʝʧʦʭʠ (ʟʣʽʚʘ ʥʘ ʤʘʣʶʥʢʫ 1.7). ʏʝʨʝʟ ʨʽʟʥʽ ʰʣʷʭʠ 

ʧʦʰʠʨʝʥʥʷ, ʯʦʪʠʨʠ ʩʠʛʥʘʣʠ ʥʘʜʭʦʜʷʪʴ ʜʦ ʧʨʠʡʤʘʯʘ ʟ ʨʽʟʥʠʤʠ ʟʘʪʨʠʤʢʘʤʠ. 

ʇʨʠʡʤʘʯ ʧʦʪʽʤ ʦʙʯʠʩʣʶʻ ʯʘʩʦʚʠʡ ʟʩʫʚ ʤʽʞ TOW ʽ ʧʦʪʦʯʥʠʤ ʯʘʩʦʤ ʚ ʝʧʦʭʫ. ʎʝ 

ʚʽʜʦʤʝ ʷʢ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ (ὸ ). ɺ ʨʝʟʫʣʴʪʘʪʽ, ʯʘʩ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʩʫʧʫʪʥʠʢʦʤ 

(ʥʘʜʘʥʠʡ ʫ ʩʠʩʪʝʤʥʠʡ ʯʘʩ GNSS), ʚ ʤʦʤʝʥʪ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ 

ʷʢ 

ὸ ȟ ὸ Ўȟ 

ὸ ȟ ὸ Ўȟ 

ὸ ȟ ὸ Ўȟ 
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ὸ ȟ ὸ Ўȟ 

ʜʝ ὸ  ï ʧʝʨʝʜʘʥʠʡ TOW, Ў ï ʟʘʪʨʠʤʢʘ ʤʽʞ TOW ʪʘ ʯʘʩʦʤ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʦʙʯʠʩʣʶʚʘʪʠ ʧʝʨʰʠʡ PVT ʽ ʜʝʢʦʜʫʚʘʪʠ TOW ʟ ʧʨʠʥʘʡʤʥʽ 

ʦʜʥʦʛʦ ʩʫʧʫʪʥʠʢʘ, ʧʨʠʡʤʘʯ ʥʝ ʤʘʻ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʯʘʩ GNSS. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ 

ʧʦʚʠʥʝʥ ʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦʙ ʛʝʥʝʨʫʚʘʪʠ ʯʘʩ ʧʨʠʡʤʘʥʥʷ ʽ ʦʙʯʠʩʣʠʪʠ 

ʧʝʨʰʠʡ ʥʘʙʽʨ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ. 

ʇʝʨʰʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ ʩʠʛʥʘʣ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʝʪʘʣʦʥ. 

ʏʘʩ ʧʨʠʡʦʤʫ (ὸ ) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʯʘʩ ʧʝʨʝʜʘʯʽ ʧʣʶʩ ʝʪʘʣʦʥʥʠʡ ʯʘʩ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ (ὸ ). ɿʘʟʚʠʯʘʡ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜ 65 ʜʦ 

85 ʤʩ. ʊʦʤʫ ʧʝʨʰʠʡ ʚʠʤʽʨʷʥʠʡ ʯʘʩ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʷʢ: 

ὸ ρ ὸ ȟ ρ ὸ  

ɺʩʽ ʽʥʰʽ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʾ. ʆʩʢʽʣʴʢʠ 

ʧʨʠʩʫʪʥʷ ʧʦʩʪʽʡʥʘ ʧʦʤʠʣʢʘ ʜʣʷ ʚʩʽʭ ʩʫʧʫʪʥʠʢʽʚ (ʦʩʢʽʣʴʢʠ ʯʘʩ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʙʫʚ ʚʠʙʨʘʥʠʡ, ʘ ʥʝ ʚʠʟʥʘʯʝʥʠʡ), ʚʚʦʜʷʪʴ ʧʦʧʨʘʚʢʫ ʤʽʞ GNSS ʪʘ ʦʪʨʠʤʘʥʠʤ ʯʘʩʦʤ 

ʧʨʠʡʤʘʥʥʷ (dtr). ʈʦʟʨʘʭʦʚʘʥʠʡ ʯʘʩ ʚ ʦʜʠʥʠʮʷʭ ʝʪʘʣʦʥʥʦʛʦ ʯʘʩʫ GNSS ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʘʞʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: 

ὸ ȟ Ὧ ὸ Ὧ Ὠὸρ 

ʜʝ k ï ʯʘʩ k-ʪʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʙʫʚ ʦʙʯʠʩʣʝʥʠʡ ʧʝʨʰʠʡ ʥʘʙʽʨ 

ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ʽ ʦʪʨʠʤʘʥʠʡ ʧʝʨʰʠʡ PVT, dtr ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣ̫ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʥʘʙʦʨʽʚ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ. ʇʨʦʪʝ ʧʨʠʡʤʘʯ ʦʙʯʠʩʣʶʻ ʪʘ 

ʦʥʦʚʣʶʻ ʯʘʩʦʚʫ ʧʦʧʨʘʚʢʫ ʜʣʷ ʚʩʽʭ ʥʘʙʦʨʽʚ PVT. ʆʪʞʝ, ʥʘʩʪʫʧʥʽ ʙʝʟʣʽʯ 

ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʷʢ: 

” Ὧ ὸ Ὧ ὸ ȟ Ὧ Ὠὸρ ὧȟ 

” Ὧ ὸ Ὧ ὸ ȟ Ὧ Ὠὸρ ὧȟ 

” Ὧ ὸ Ὧ ὸ ȟ Ὧ Ὠὸρ ὧȟ 

” Ὧ ὸ Ὧ ὸ ȟ Ὧ Ὠὸρ ὧȟ 

  
ʜʝ ʩ - ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʚ ʚʘʢʫʫʤʽ. ɼʝʷʢʽ ʧʨʠʡʤʘʯʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ (ὸ ) ʷʢ ʩʫʤʫ 

ʚʠʤʽʨʷʥʦʛʦ ʯʘʩʫ ʪʘ ʜʝʷʢʦʛʦ ʟʩʫʚʫ. 

 

5.5. ȺɢɱəɖɌ ɛɚɓɔɢɱɲ 
 

ʗʢʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʝʬʝʢʪʠ ʥʘ ʧʩʝʚʜʦʚʽʜʩʪʘʥʴ, ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʩʪʘʥʽ Rj ʤʽʞ ʘʥʪʝʥʦʶ ʧʨʠʡʤʘʯʘ ʪʘ j-ʪʠʤ ʩʫʧʫʪʥʠʢʦʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʘʣʴʥʦʾ 

ʚʽʜʩʪʘʥʽ ʪʘ ʧʦʤʠʣʢʠ ʛʦʜʠʥʥʠʢʘ ʧʨʠʡʤʘʯʘ, ʧʦʤʥʦʞʝʥʦʾ ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ 

ʚʘʢʫʫʤʽ: 

Ὑ ” ὧϽὨὸ 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʢʦʦʨʜʠʥʘʪ ʧʨʠʡʤʘʯʘ ʘʥʪʝʥʠ (x, y, z) ʪʘ ʧʦʧʨʘʚʢʠ 

ʛʦʜʠʥʥʠʢʘ (dtr) ʟ ʥʘʙʦʨʫ ʚʠʤʽʨʶʚʘʥʴ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ. ɿʥʘʶʯʠ ʧʦʣʦʞʝʥʥʷ j-ʛʦ 

ʩʫʧʫʪʥʠʢʘ (xj, yj, zj), ʦʪʨʠʤʘʥʦʛʦ ʟ ʧʝʨʝʜʘʥʦʛʦ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ 

ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ, ʧʩʝʚʜʦʚʽʜʩʪʘʥʴ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʧʠʩʘʥʦ ʷʢ 

Ὑ ᾀ ὼ ᾀ ώ ᾀ ᾀ ὧϽὨὸȟὮ ρȟςȟȣȟὲὲ τ 



118 

 

ʆʜʥʦʯʘʩʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʱʦʥʘʡʤʝʥʰʝ ʚʽʜ ʯʦʪʠʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ ʻ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʆʩʢʽʣʴʢʠ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻ ʥʝʣʽʥʽʡʥʫ 

ʩʠʩʪʝʤʫ, ʤʠ ʚʠʨʽʰʫʻʤʦ ʾʾ ʟ ʽʪʝʨʘʮʽʡʥʦʶ ʣʽʥʝʘʨʠʟʘʮʽʻʶ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʨʠʙʣʠʟʥʦʾ 

ʧʦʟʠʮʽʾ ʦʪʨʠʤʫʚʘʯʘ 

Ὑ ”
ὼ ὼ

”
Ὠὼ

ώ ώ

”
Ὠώ

ᾀ ᾀ

”
ὨᾀὧϽὨὸȟὮ ρȟςȟȣȟὲὲ τ 

ʜʝ Ὠὼ ὼ ὼȟὨώ ώ ώȟὨᾀ ᾀ ᾀ, ʘ ὴ- ʚʽʜʩʪʘʥʴ ʜʦ j-ʛʦ ʩʫʧʫʪʥʠʢʘ 

ʚʠʨʘʭʫʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʢʦʦʨʜʠʥʘʪ (xj, yj, zj) ʪʘ ʥʘʙʣʠʞʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ 

ʧʨʠʡʤʘʯʘ (x0, y0, z0). ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ ʷʢ: 

Ὑ ”
ể

Ὑ ”

ở

ỞỞ
ờ

ὼ ὼ

”

ώ ώ

”
ể ể

ὼ ὼ

”

ώ ώ

”

     

ᾀ ᾀ

”
ρ

ể ể
ᾀ ᾀ

”
ρ
Ợ

ỡỡ
Ỡ

Ὄ

Ὠὼ
Ὠώ
Ὠᾀ
ὧϽὨὸ

 

ʑʦʙ ʚʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʟ ʯʦʪʠʨʤʘ ʥʝʚʽʜʦʤʠʤʠ, ʥʝʦʙʭʽʜʥʽ 

ʧʨʠʥʘʡʤʥʽ ʯʦʪʠʨʠ ʩʫʧʫʪʥʠʢʘ. ʆʩʢʽʣʴʢʠ ʧʩʝʚʜʦʚʽʜʩʪʘʥʴ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʜʞʝʨʝʣʘ 

ʧʦʤʠʣʢʠ (ʨʠʩ. 5.8), ʢʦʨʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ ʜʦʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʧʦʟʠʮʽʾ. 

ɼʣʷ ʙʽʣʴʰ ʥʽʞ ʯʦʪʠʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ (n> 4) ʤʠ ʦʪʨʠʤʘʻʤʦ ʧʝʨʝʚʠʟʥʘʯʝʥʫ 

ʩʠʩʪʝʤʫ, ʷʢʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʮʝʜʫʨʫ ʦʮʽʥʢʠ ʥʝʣʽʥʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʣʴʪʨʽʚ 

ʂʘʣʤʘʥʘ). ʇʽʩʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ ʦʥʦʚʣʝʥʘ ʦʮʽʥʢʘ ʢʦʦʨʜʠʥʘʪ ʧʨʠʡʤʘʯʘ 
ὼ
ώ
ᾀ

ὼ
ώ
ᾀ

Ὠὼ
Ὠώ
Ὠᾀ

 

ʋ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʮʽ ʨʽʚʥʷʥʥʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ʤʦʞʥʘ ʟʥʦʚʫ ʣʽʥʝʘʨʽʟʫʚʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʥʦʚʣʝʥʫ ʧʦʟʠʮʽʶ ʧʨʠʡʤʘʯʘ. ʎʽ ʢʨʦʢʠ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʧʦʢʠ 

ʨʽʟʥʠʮʷ ʤʽʞ ʜʚʦʤʘ ʧʦʩʣʽʜʦʚʥʠʤʠ ʽʪʝʨʘʮʽʷʤʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʧʦʨʦʛʫ. 

ʇʦʜʘʣʴʰʽ ʧʦʜʨʦʙʠʮʽ ʱʦʜʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ [8, 9, 10]. 

ʂʽʣʴʢʘ ʩʫʟʽʨôʾʚ GNSS ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʋ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʩʫʟʽʨ'ʾʚ GNSS ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʆʜʥʘʢ ʧʦʻʜʥʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ ʨʽʟʥʠʭ ʩʫʟʽʨ'ʾʚ 

ʫ PVT ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʯʘʩʦʚʦʛʦ ʟʩʫʚʫ ʤʽʞ ʩʠʩʪʝʤʘʤʠ (Inter-System Bias, ISB) 

[11, 12]. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʩʪʠʪʠʤʫʪʴ ʜʦʜʘʪʢʦʚʫ 

ʧʦʤʠʣʢʫ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ. ʆʜʥʽʻʶ ʟ 

ʩʪʨʘʪʝʛʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʨʽʦʨʥʦʛʦ ʟʥʘʥʥʷ ISB. ʅʘʧʨʠʢʣʘʜ, ʟʘʚʜʷʢʠ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʞʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ Galileo ʪʘ GPS, ʯʘʩʦʚʠʡ ʟʩʫʚ ʤʽʞ GPS ʪʘ 

Galileo (GGTO) ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʥʘʚʽʛʘʮʽʡʥʦʤʫ ʧʦʚʽʜʦʤʣʝʥʥʽ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʥʘʜʘʥʘ ʢʦʨʠʩʪʫʚʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ISB ʚʽʜʦʤʦ, ʪʦ ʚʠʨʘʭʫʚʘʥʥʷ ʧʦʟʠʮʽʾ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ 

ʨʽʰʝʥʥʷ ʜʣʷ ʦʜʥʽʻʾ ʩʫʧʫʪʥʠʢʦʚʦʾ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [11]. ISB ʤʦʞʥʘ ʪʘʢʦʞ 

ʦʮʽʥʠʪʠ, ʚʚʽʚʰʠ ʡʦʛʦ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʥʝʚʽʜʦʤʠʡ ʧʘʨʘʤʝʪʨ ʫ ʨʽʚʥʷʥʥʽ ʧʦʣʦʞʝʥʥʷ. 
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ʗʢʱʦ ʜʣʷ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʯʦʪʠʨʠ ʩʠʩʪʝʤʠ (GPS, 

ɻʃʆʅɸʉʉ, Galileo ʪʘ BeiDou), ʪʨʠ ʤʽʞʩʠʩʪʝʤʥʽ ʟʩʫʚʠ ʤʽʞ ɻʃʆʅɸʉʉ, ɻʘʣʽʣʝʦ 

ʪʘ BeiDou ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ GPS ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʨʦʟʰʠʨʝʥʝ ʨʽʚʥʷʥʥʷ ʥʘʚʽʛʘʮʽʾ: 

 

 
ȼɔɝ. 5.8. ȰɒɑɜɑɗɌ ɛɚɘɔɗɚɎ ɟ ɛɱɐɜɌɡɟəɖɟ ɛɝɑɎɐɚɎɱɐɝɞɌəɑɕ ɟ GNSS ɝɔɝɞɑɘɌɡ [4] 

 

Ὑ ”
ể

Ὑ ”
ὌϽ

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ

Ὠὼ
Ὠώ
Ὠᾀ
ὧϽὨὸ

ὧϽὨ† Ⱦ

ὧϽὨ† Ⱦ

ὧϽὨ† Ⱦ Ứ
ủ
ủ
ủ
ủ
ủ
ủ
Ủ

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʱʦʥʘʡʤʝʥʰʝ ʩʝʤʠ ʩʫʧʫʪʥʠʢʽʚ 

ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ. 
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5.6. Ȱɚɝɞɟɛ ɐɚ əɑɚɍɜɚɍɗɑəɔɡ ɎɔɘɱɜɪɎɌəɨ GNSS ɓ 

ɎɔɖɚɜɔɝɞɌəəɫɘ ɛɜɚɏɜɌɘəɚɏɚ ɱəɞɑɜɠɑɕɝɟ Android 
 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʪʠ ʧʦʟʠʮʽʶ ʥʘ ʧʣʘʪʬʦʨʤʽ Android - ʮʝ 

ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʨʦʚʘʡʜʝʨ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʢʽʣʴʢʘ ʜʞʝʨʝʣ 

(GNSS, Wi-Fi ʘʙʦ ʥʘʚʽʪʴ ʤʦʙʽʣʴʥʽ ʤʝʨʝʞʽ), ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ, ʯʘʩ ʧʝʨʰʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʟʠʮʽʾ, ʜʦʩʪʫʧʥʽʩʪʴ ʘʙʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʎʝʡ ʬʫʥʢʮʽʦʥʘʣ 

ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ android.gms.location. ɿ ʚʠʭʦʜʦʤ ʚʝʨʩʽʾ 

Android 7 (Nugat), ʘ ʪʘʢʦʞ ʥʘʩʪʫʧʥʦʾ ʚʝʨʩʽʾ (Android O) ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʠʡ 

ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ Android (android.location) ʱʦ ʚʢʣʶʯʘʻ 

ʟʥʘʯʥʽ ʥʦʚʦʚʚʝʜʝʥʥʷ ʜʣʷ ʩʣʫʞʙʠ ʣʦʢʘʮʽʾ. 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ Android ʜʦʜʘʪʢʘʤʠ ʽ ʨʽʟʥʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ GNSS, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ (ɸʈɯ) Android. 

ʂʦʞʥʘ ʥʦʚʘ ʚʝʨʩʽʷ ʧʣʘʪʬʦʨʤʠ Android ʧʦʚ'ʷʟʘʥʘ ʟ ʥʦʚʠʤ API ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʽ 

ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ GNSS-ʯʠʧʩʝʪʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʚʥʷ API. ʋ ʪʘʙʣʠʮʽ 

4 ʧʦʢʘʟʘʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʚʝʨʩʽʷʤʠ Android ʽ ʨʽʚʥʷʤʠ API. 

 

ʊʘʙʣʠʮʷ 5.4. ɺʝʨʩʽʾ Android 

ɺʝʨʩʽʷ ʂʦʜʦʚʝ ʽʤôʷ ɸʈɯ 
2.3.3 - 2.3.7 Gingerbread 10 

4.0.3 ï 4.0.4 Ice Cream Sandwich 15 

4.1.x 

4.2.x 

4.3 

Jelly Bean 16 

17 

18 

4.4 KitKat 19 

5.0 

5.1 

Lollipop 21 

22 

6.0 Marshmallow 23 

7.0 

7.1 

Nougat 24 

25 

8.0 

8.1 

Oreo 26 

27 

 

ʅʘ ʨʠʩ. 5.9 ʧʽʜʩʫʤʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ Location API 

ʜʦ ʚʝʨʩʽʾ Android 7 (ʨʽʚʝʥʴ API 24), ʚʨʘʭʦʚʫʶʯʠ ʜʨʘʡʚʝʨʠ GNSS-ʯʽʧʫ ʪʘ ʧʝʨʝʜʘʯʫ 

ʜʘʥʠʭ ʤʽʞ ʯʽʧʦʤ ʪʘ ʆʉ. 

ɼʦʜʘʪʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ GNSS ʟʘ ʜʦʧʦʤʦʛʦʶ 

Location API. ɼʦ API ʚʝʨʩʽʾ 23, ʮʝʡ ʜʦʩʪʫʧ ʙʫʣʦ ʦʙʤʝʞʝʥʦ ʜʘʥʠʤʠ, ʥʘʚʝʜʝʥʠʤʠ 

ʚʥʠʟʫ ʥʘ ʨʠʩʫʥʢʫ 9, ʘ ʩʘʤʝ: ʩʫʧʫʪʥʠʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ GPS (C / Nʦ, ʘʟʠʤʫʪ, ʚʠʩʦʪʘ, 

ʷʢʱʦ ʢʦʥʢʨʝʪʥʠʡ ʩʫʧʫʪʥʠʢ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ PVT), ʨʝʯʝʥʥʷ NMEA ʪʘ ʨʽʰʝʥʥʷ 

ʟ PVT ʧʨʘʚʠʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʯʘʩʫ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʙʘʟʦʚʽ 

ʢʦʤʘʥʜʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʦ ʯʠʧʩʝʪʫ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʟʘʧʫʩʢ / ʟʘʧʫʩʢ ʯʠʧʩʝʪʘ GNSS 

ʘʙʦ ʦʯʠʱʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʜʘʥʠʭ. ʇʨʦʪʝ ʚʩʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 

ʧʨʽʦʨʠʪʝʪʠ ʩʫʢʫʧʥʦʩʪʽ GNSS ʪʘ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ PVT, ʢʦʥʬʽʛʫʨʫʶʪʴʩʷ ʩʘʤʠʤ 

ʯʠʧʩʝʪʦʤ. 
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ʇʦʯʠʥʘʶʯʠ ʟ API 23 (Android 6), ʨʦʟʨʦʙʥʠʢʠ ʦʪʨʠʤʘʣʠ ʜʦʩʪʫʧ ʜʦ ʪʘʢʠʭ 

ʢʣʘʩʽʚ Android: 

Å GPS Satellite, ʱʦ ʤʽʩʪʠʪʴ ʪʘʢʫ ʙʘʟʦʚʫ ʩʫʧʫʪʥʠʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʘʟʠʤʫʪ, 

ʚʠʩʦʪʘ, PRN ʪʘ C/No. ɺʽʥ ʪʘʢʦʞ ʧʦʟʥʘʯʘʻ ʧʨʘʧʦʨʠ, ʷʢʱʦ ʩʫʧʫʪʥʠʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʽʰʝʥʥʽ PVT ʪʘ ʥʘʷʚʥʦʩʪʽ ʘʣʴʤʘʥʘʭʫ ʪʘ ʝʬʝʤʝʨʠʜʽʚ. 

Å GPS Status ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʪʘ ʨʽʰʝʥʥʷ ʥʘʙʦʨʫ GNSS ʯʠʧʩʝʪʫ. 

Å Location, ʱʦ ʚʢʘʟʫʻ, ʯʠ ʥʘʜʘʥʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʟʠʮʽʾ ʪʘ ʯʘʩʫ. 

Å NMEA Listener, ʱʦ ʧʝʨʝʜʘʻ ʙʘʟʦʚʽ ʨʝʯʝʥʥʷ NMEA. 

 

 
ȼɔɝ. 5.9. ȻɜɚɏɜɘɌəɔɕ ɱəɞɑɜɑɕɝ Location Ɏ Android API 23 

 

ɹʫʜʴ-ʷʢʠʡ ʥʦʚʠʡ ʨʽʚʝʥʴ API ʩʫʤʽʩʥʠʡ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʚʝʨʩʽʷʤʠ, ʪʦʙʪʦ ʚʩʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ API ʟʘʣʠʰʘʶʪʴʩʷ ʜʽʡʩʥʠʤʠ ʫ ʥʦʚʽʡ ʚʝʨʩʽʾ. ʅʘ 

ʤʘʣʶʥʢʫ 10 ʧʦʢʘʟʘʥʦ ʨʽʚʝʥʴ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ɸʈɯ 24, ʷʢʠʡ ʨʝʘʣʽʟʦʚʘʥʦ ʚ 

Android 7. 

ʇʦʯʠʥʘʶʯʠ ʟ API 24 (Android 7) ʨʦʟʨʦʙʥʠʢʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʪʘʢʦʾ çʩʠʨʦʾè ʪʘ 

ʦʙʯʠʩʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ GNSS ʯʝʨʝʟ ʢʣʘʩʠ Android: 

Å GNSS Clock, ʷʢʠʡ ʤʽʩʪʠʪʴ: ʯʘʩ ʧʨʠʡʤʘʯʘ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ); ʚ̔ ʜʭʠʣʝʥʥʷ ʛʦʜʠʥʥʠʢʘ. 
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Å ʅʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ GNSS, ʷʢʝ ʤʽʩʪʠʪʴ: ʙ̔ ʪʠ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘʚʽʛʘʮʽʾ 

(ʫʩʽ ʩʫʟʽʨ'ʷ); ʩʪʘʪʫʩ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

Å ɺʠʤʽʨʶʚʘʥʥʷ GNSS, ʷʢʝ ʤʽʩʪʠʪʴ: ʯʘʩ ʧʨʠʡʦʤʫ ʚʽʜ ʩʫʧʫʪʥʠʢʘ 

(ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ); ʢʦʜ; ʬʘʟʘ ʥʝʩʫʯʦʾ. 

ʍʦʯʘ ʮʽ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʯʠʧʩʝʪʫ GNSS, ʤʠ ʥʝ ʤʘʻʤʦ 

ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʘʤʦʛʦ ʯʠʧʩʝʪʘ. 

ʇʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ Android ʥʝ ʥʘʜʘʻ ʨʦʟʨʘʭʦʚʘʥʽ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ. 

ʉʧʠʩʦʢ ʧʦʣʽʚ ʥʦʚʦʛʦ API ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚ Android 7 (ʪʘʙʣ. 5.5) ʥʝ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʯʘʩ GNSS ʘʙʦ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ. ʎʽ ʜʘʥʽ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʠʪʠ. 

 

 
ȼɔɝ. 5.10. ȻɜɚɏɜɘɌəɔɕ ɱəɞɑɜɑɕɝ Location Ɏ Android API 24 -28 

 

ʊʘʙʣʠʮʷ 5.5. ʇʦʣʷ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 
ɼʘʥʽ çʩʠʨʠʭè ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʜʦʩʪʫʧʥʽ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ Android 7 Location 

ɯʤôʷ ʢʣʘʩʫ ʚ Android ʇʦʣʝ ʆʧʠʩ 

GNSSClock TimeNanos ɿʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʛʦʜʠʥʥʠʢʘ GNSS 

ʧʨʠʡʤʘʯʘ, ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ 

GNSSClock BiasNanos ʂʦʨʝʢʮʽʷ ʛʦʜʠʥʥʠʢʘ, ʜʦ 

ʥʘʥʦʩʝʢʫʥʜʠ 
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GNSSClock FullBiasNanos ʈʽʟʥʠʮʷ ʤʽʞ TimeNanos ʚ 

ʩʝʨʝʜʠʥʽ GPS ʧʨʠʡʤʘʯʘ ʪʘ 

ʩʧʨʘʚʞʥʴʦʛʦ GPS ʯʘʩʫ, 

ʷʢʠʡ ʧʨʦʡʰʦʚ ʟ 0 ʛʦʜ 0 ʭʚ 

6-ʛʦ ʩʽʯʥʷ 1980 ʨʦʢʫ 

GNSSClock DriftNanosPerSecond ɺʽʜʭʠʣʝʥʥʷ ʛʦʜʠʥʥʠʢʘ 

GNSSClock HardwareClockDiscontinuityCount ʂʽʣʴʢʽʩʪʴ ʧʨʦʧʫʱʝʥʠʭ 

ʮʠʢʣʽʚ 

GNSSClock LeapSecond ʉʪʨʠʙʦʢ ʩʝʢʫʥʜʠ 

ʧʨʠʚôʷʟʘʥʠʡ ʜʦ ʯʘʩʫ 

ʛʦʜʠʥʥʠʢʘ 

GNSSMeasurement ConstellationType ʊʠʧ ʩʫʟʽʨôʷ 

GNSSMeasurement Svid ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʫʧʫʪʥʠʢʘ 

GNSSMeasurement State ʉʪʘʥ GNSS ʯʽʧʫ 

GNSSMeasurement ReceivedSvTimeNanos ʇʨʠʡʥʷʪʠʡ ʯʘʩ GNSS 

ʩʫʧʫʪʥʠʢʘ ʚ ʤʦʤʝʥʪ 

ʚʠʤʽʨʶʚʘʥʥʷ 

GNSSMeasurement AccumulatedDeltaRangeMeters ʅʘʢʦʧʠʯʝʥʘ ʟʤʽʥʘ ʚʽʜʩʪʘʥʽ 

ʟ ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ 

ʨʝʩʝʪʫ ʢʘʥʘʣʫ 

GNSSMeasurement Cn0DbHz ʑʽʣʴʥʽʩʪʴ ʯʘʩʪʦʪʠ ʥʝʩʫʯʦʾ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʰʫʤʫ 

GNSSMeasurement TimeOffsetNanos ɿʩʫʚ ʯʘʩʫ, ʚ ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʚʽʜʙʫʣʦʩʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ 

ʥʘʥʦʩʝʢʫʥʜʘʭ 

GNSSMeasurement CarrierCycles ʂʽʣʴʢʽʩʪʴ ʧʦʚʥʠʭ ʮʠʢʣʽʚ 

ʥʝʩʫʯʦʾ ʤʽʞ ʩʫʧʫʪʥʠʢʦʤ ʽ 

ʧʨʠʡʤʘʯʝʤ 

GNSSMeasurement CarrierFrequencyHz ʏʘʩʪʦʪʘ ʥʝʩʫʯʦʾ, ʷʢʘ 

ʤʦʜʫʣʶʻʪʴʩʷ ʢʦʜʘʤʠ ʪʘ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ 

GNSSMeasurement PseudorangeRatemetersperSecond ʇʩʝʚʜʦʰʚʠʜʢʽʩʪʴ ʚ 

ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

 

ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ Android ʩʫʤʽʩʥʘ ʟ GPS C / A, 

BeiDou D1 ʽ D2, GLONASS L1 C / A, ʘ ʪʘʢʦʞ Galileo F / NAV ʪʘ I / NAV, ʷʢ 

ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ. 5.6. ʆʜʥʘʢ ʪʦʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʥʘʜʘʻʪʴʩʷ, ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ 

ʯʠʧʩʝʪʘ GNSS, ʪʘʢ ʽ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʩʤʘʨʪʬʦʥʽʚ. 

 

ʊʘʙʣʠʮʷ 5.6. ɼʘʥʽ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

Android 7 Location - Navigation Message 

PARAMETER DESCRIPTION 

Data ʅʝʦʙʨʦʙʣʝʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʦʛʦ GPS ʧʦʚʽʜʦʤʣʝʥʥʷ: 

Å ʋ ʚʠʧʘʜʢʫ GPS L1 C/A, Beidou D1 and Beidou D2, ʢʦʞʥʠʡ 

ʧʽʜʢʘʜʨ ʤʽʩʪʠʪʴ 10 30-ʪʠ ʙʽʪʥʠʭ ʩʣʦʚʘ. ʂʦʞʥʝ ʩʣʦʚʦ (30 ʙʽʪ) 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʩʪʘʥʥʽʭ 30 ʙʽʪʘʭ 4-ʦʭ ʙʘʡʪʦʚʦʛʦ ʩʣʦʚʘ (ʚ 

ʷʢʦʤʫ ʧʨʦʧʫʩʢʘʶʪʴʩʷ ʙʘʡʪʠ 31 ʪʘ 32), ʧʨʠʯʦʤʫ ʩʪʘʨʰʠʡ ʙʽʪ 
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ʡʜʝ ʧʝʨʰʠʤ. ɿʘʛʘʣʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 40 ʙʘʡʪ, ʱʦ 

ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʧʨʦʪʷʟʽ 6, 6 ʪʘ 0.6 ʩʝʢʫʥʜ ʚʽʜʧʦʚʽʜʥʦ. 

Å ʋ ʚʠʧʘʜʢʫ Glonass L1 C/A, ʢʦʞʥʘ ʩʪʨʦʢʘ ʤʽʩʪʠʪʴ 85 ʙʽʪ 

ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʪʨʦʣʴʥʫ ʩʫʤʫ. ʎʽ ʙʽʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 11 

ʙʘʡʪʦʚʦʤʫ ʩʣʦʚʽ ʫ ʷʢʦʤʫ ʩʪʘʨʰʠʡ ʙʽʪ ʡʜʝ ʧʝʨʰʠʤ (ʙʽʪʠ 86-88 

ʧʨʦʧʫʩʢʘʶʪʴʩʷ). ʇʝʨʽʦʜ ʧʝʨʝʜʘʯʽ ï 2 ʩ. 

Å ʋ ʚʠʧʘʜʢʫ Galileo F/NAV, ʢʦʞʥʝ ʩʣʦʚʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 238 

ʙʽʪ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʢʽʥʮʝʚʽ ʙʽʪʠ ʪʘ ʙʽʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʇʨʠ 

ʯʦʤʫ ʩʪʘʨʰʠʡ ʨʦʟʨʷʜ ʡʜʝ ʧʝʨʰʠʤ ʪʘ ʙʽʪʠ 239 ʽ 240 

ʧʨʦʧʫʩʢʘʶʪʴʩʷ. ʏʘʩ ʧʝʨʝʜʘʯʽ ï 10 ʩ. 

Å ʋ ʚʠʧʘʜʢʫ Galileo I/NAV, ʢʦʞʥʘ ʩʪʦʨʽʥʢʘ ʤʽʩʪʠʪʴ ʜʚʽ 

ʯʘʩʪʠʥʠ ï ʧʘʨʥʫ ʽ ʥʝʧʘʨʥʫ, ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 2 x 114 = 228 

ʙʽʪ (ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʢʽʥʮʝʚʽ ʙʽʪʠ ʪʘ ʙʽʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ). ʎʽ ʙʽʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ 29 ʙʘʡʪʦʚʦʤʫ ʩʣʦʚʽ ʫ ʷʢʦʤʫ ʩʪʘʨʰʠʡ ʙʽʪ ʡʜʝ 

ʧʝʨʰʠʤ (ʙʽʪʠ 229-232 ʧʨʦʧʫʩʢʘʶʪʴʩʷ). 

Message Id Å ʋ ʚʠʧʘʜʢʫ 4 ʪʘ 5 ʧʽʜʢʘʜʨʽʚ GPS L1 C/A, ʮʝ ʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ ʬʨʝʡʤʘ ʥʘʚʽʛʘʮʽʡʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ 1-25 (ʧʽʜʢʘʜʨʠ 1, 2 ʪʘ 3 ʥʝ ʤʽʩʪʷʪʴ 

ʮʴʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ, ʪʦʤʫ ʮʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʝ -1). 

Å ʋ ʚʠʧʘʜʢʫ Glonass L1 C/A, ʚʽʜʧʦʚʽʜʘʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ ʢʘʜʨʘ 

ʚ ʜʽʘʧʘʟʦʥʽ 1-5. 

Å ʋ ʚʠʧʘʜʢʫ BeiDou D1, ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʢʘʜʨʫ ʚ ʜʽʘʧʘʟʦʥʽ 

1-24. 

Å ʋ ʚʠʧʘʜʢʫ Beidou D2, ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʢʘʜʨʫ ʚ ʜʽʘʧʘʟʦʥʽ 

1ï120. 

Å ʋ ʚʠʧʘʜʢʫ ʥʦʤʽʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʘʜʨʫ Galileo F/NAV, 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʧʽʜʢʘʜʨʘ ʚ ʜʽʘʧʘʟʦʥʽ 1ï12. 

Å ʋ ʚʠʧʘʜʢʫ ʥʦʤʽʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʘʜʨʫ Galileo I/NAV, 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʧʽʜʢʘʜʨʘ ʚ ʜʽʘʧʘʟʦʥʽ 1ï24. 

Status ʇʦʚʝʨʪʘʻ ʩʪʘʪʫʩ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

Submessage Id Å ʋ ʚʠʧʘʜʢʫ GPS L1 C/A, BeiDou D1 ʪʘ BeiDou D2, ʚʽʜʧʦʚʽʜʘʻ 

ʥʦʤʝʨʫ ʧʽʜʢʘʜʨʫ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥ 1ï5. 

Å ʋ ʚʠʧʘʜʢʫ Glonass L1 C/A, ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʩʪʨʦʢʠ ʚ 

ʜʽʘʧʘʟʦʥʽ 1ï15. 

Å ʋ ʚʠʧʘʜʢʫ Galileo F/NAV, ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ ʩʪʦʨʽʥʢʠ 1 ʘʙʦ 6. 

Å ʋ ʚʠʧʘʜʢʫ Galileo I/NAV, ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ ʩʣʦʚʘ ʚ ʜʽʘʧʘʟʦʥʽ 

1ï10. 

Svid ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʫʧʫʪʥʠʢʘ 

Type ʊʠʧ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

 

5.6.1. ȮɔɓəɌɣɑəəɫ ɣɌɝɟ GPS 
 

Android 7 ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʘʩ GNSS, ʘʣʝ ʥʘʜʘʻ ʯʘʩ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʛʦʜʠʥʥʠʢʘ ʪʘ ʟʤʽʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʩʧʨʘʚʞʥʴʦʛʦ ʯʘʩʫ 
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GPS (ʫ ʥʘʥʦʩʝʢʫʥʜʘʭ) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʧʨʠʡʤʘʯ ʦʮʽʥʶʻ ʝʪʘʣʦʥʥʠʡ ʯʘʩ 

GNSS. ʂʦʣʠ ʧʨʠʡʤʘʯ ʦʮʽʥʶʻ ʯʘʩ GPS, ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʷʢ 

ὋὴίὝὭάὩὝὭάὩὔὥὲέίὊόὰὰὄὭὥίὔὥὲέίὄὭὥίὔὥὲέί̎ ȟ̒ 
ʜʝ FullBiasNanos - ʟʩʫʚ ʤʽʞ ʛʦʜʠʥʥʠʢʦʤ ʧʨʠʡʤʘʯʘ ʪʘ ʯʘʩʦʤ GPS ʫ ʥʘʥʦʩʝʢʫʥʜʘʭ 

ʽ BiasNanos ï ʤʘʻ ʧʦʨʷʜʦʢ ʤʝʥʰʠʡ ʥʘʥʦʩʝʢʫʥʜʠ. ʗʢʱʦ ʧʨʠʡʤʘʯ ʦʮʽʥʶʻ ʯʘʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʟʽʨ'ʷ, ʱʦ ʥʝ ʻ GPS, ʧʨʠʙʣʠʟʥʠʡ ʯʘʩ GPS ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ 

ʷʢ 

ὋὴίὝὭάὩὝὭάὩὔὥὲέίὊόὰὰὄὭὥίὔὥὲέί ὄὭὥίὔὥὲέίὍὲὸὩὶὛώίὸὩάίὄὭὥί 

ʜʝ InterSystemsBias - ʟʩʫʚ ʯʘʩʫ ʤʽʞ GPS ʪʘ GNSS-ʩʫʧʫʪʥʠʢʦʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʩʷ ʚ ʤʦʤʝʥʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

 

 

5.6.2. ȮɔɓəɌɣɑəəɫ ɛɝɑɎɐɚɎɱɐɝɞɌəɑɕ 
 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʩʠʩʪʝʤʘ Android ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜʘʯʫ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ, ʚʦʥʘ ʥʘʜʘʻ ʚʩʽ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʾʭ ʦʙʯʠʩʣʝʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʯʘʩʫ, ʪʦʙʪʦ 

ʨʽʟʥʠʮʽ ʯʘʩʫ ʤʽʞ ʯʘʩʦʤ ʧʨʠʡʦʤʫ (ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ) ʽ ʯʘʩʦʤ ʧʝʨʝʜʘʯʽ. 

”
ὸ ὸ

ρὉω
Ͻὧȟ 

ʜʝ tTx - ʯʘʩ ʚʽʜ GNSS-ʩʫʧʫʪʥʠʢʘ ʚ ʤʦʤʝʥʪ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʤʦʤʝʥʪ ʯʘʩʫ, ʢʦʣʠ 

ʩʠʛʥʘʣ ʙʫʚ ʧʝʨʝʜʘʥʠʡ, tRx - ʮʝ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ὧ - ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ ʚʘʢʫʫʤʽ. 

tTx ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ Android 7 ʷʢ: 

ὸ ὙὩὧὩὭὺὩὨὛὺὝὭάὩὔὥὲέί̎ ȟ̒ 
ʜʝ ReceivedSvTimeNanos ï ʦʪʨʠʤʘʥʠʡ ʯʘʩ, ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ, GNSS ʩʫʧʫʪʥʠʢʘ ʚ 

ʤʦʤʝʥʪ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʘʣʽʜʥʠʡ ʜʽʘʧʘʟʦʥ tTx ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʪʫʩʫ ʩʪʝʞʝʥʥʷ ʽ, ʫ 

ʚʠʧʘʜʢʫ ʢʦʣʠ ʩʪʘʪʫʩ ʥʝ ʨʽʚʥʠʡ TOW decoded (GPS), tTx ʩʪʘʻ ʥʝ ʦʜʥʦʟʥʘʯʥʠʤ, ʪʦʤʫ 

ʽ ʧʩʝʚʜʦʚʜʩʪʘʥʽ ʪʝʞ ʩʪʘʶʪʴ ʥʝ ʦʜʥʦʟʥʘʯʥʠʤʠ. 

ʆʙʯʠʩʣʝʥʥʷ PVT ʯʝʨʝʟ ʥʝʦʜʥʦʟʥʘʯʥʽ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ, ʪʦʙʪʦ ʥʘʚʽʛʘʮʽʡʥʘ 

ʟʘʜʘʯʘ ʟ ʥʘʙʣʠʞʝʥʠʤ ʯʘʩʦʤ, ʥʝ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ (ʜʦʢʣʘʜʥʽʰʝ 

ʜʠʚ. [6]). ʑʦʙ ʦʪʨʠʤʘʪʠ ʧʦʚʥʽ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ (ʦʜʥʦʟʥʘʯʥʽ), ʧʦʪʨʽʙʝʥ ʥʘʩʪʫʧʥʠʡ 

ʩʪʘʪʫʩ ʚʽʜʩʪʝʞʝʥʥʷ: 

Å GPS: TOW Decoded 

Å BeiDou: TOW Decoded 

Å ɻʃʆʅɸʉʉ: Time of Day 

Å ɻʘʣʽʣʝʦ: 

Å TOW Decoded 

Å E1C 2nd Code: ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʽʶʯʠʡ ʜʽʘʧʘʟʦʥ 0-100 ʤʩ, ʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ. 

ʏʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʨʘʞʝʥʠʡ ʫ ʧʦʚʥʦʤʫ ʯʘʩʽ GNSS ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ 

ʪʘʢʠʤ ʯʠʥʦʤ: 

ὸ ὝὭάὩὔὥὲέίὝὭάὩὕὪὪίὩὸὔὥὲέί

ὊόὰὰὄὭὥίρ ὄὭὥίὔὥὲέίρ ̎ ȟ̒ 
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ʜʝ ʯʘʩ timeOffsetNanos ï ʯʘʩʦʚʠʡ ʟʩʫʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ. ɼʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʯʘʩʦʚʠʭ ʚʝʣʠʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʝʨʰʽ 

ʟʥʘʯʝʥʥʷ FullBiasNanos ʽ BiasNanos. ʎʷ ʦʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ 

ʚʽʜʙʫʜʝʪʴʩʷ ʨʦʟʨʠʚ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʯʘʩʽ ʧʨʠʡʦʤʫ. ʎʝ ʟʘʟʚʠʯʘʡ ʪʨʘʧʣʷʻʪʴʩʷ ʣʠʰʝ 

ʧʨʠ ʧʝʨʝʟʘʧʫʩʢʫ ʤʦʜʫʣʷ GNSS. 

ὸ  ʥʘʜʘʻʪʴʩʷ ʣʠʰʝ ʚ ʩʠʩʪʝʤʽ ʚʽʜʣʽʢʫ GNSS, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʯʘʩʫ ʧʨʠʡʦʤʫ. ʆʜʥʘʢ, ὸ  ʧʝʨʝʜʙʘʯʝʥʘ ʜʣʷ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ 

GNSS, ʥʘʧʨʠʢʣʘʜ, GPST ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ GPS ʘʙʦ GLONASST ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ 

ɻʃʆʅɸʉʉ. ʊʦʤʫ tTx ʥʝʦʙʭʽʜʥʦ ʢʦʥʚʝʨʪʫʚʘʪʠ ʚ ʪʫ ʞ ʩʠʩʪʝʤʫ ʚʽʜʣʽʢʫ ʯʘʩʫ, ʱʦ ʽ 

ὸ  ʽ ʥʘʚʧʘʢʠ. ʗʢ ʧʨʘʚʠʣʦ, ʧʨʠʡʤʘʯʽ GNSS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ GPS ʷʢ 

ʝʪʘʣʦʥʥʠʡ ʯʘʩ GNSS. 

ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ, ʢʦʣʠ ὸ  ʚʠʨʘʞʝʥʘ ʚ ʦʜʠʥʠʮʷʭ ʧʦʚʥʦʛʦ 

ʯʘʩʫ GNSS, ʟ ʜʽʘʧʘʟʦʥʦʤ tTx, ʚʟʷʪʠʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʩʪʝʞʝʥʥʷʦʙʠʜʚʘ 

ʢʦʤʧʦʥʝʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʦʜʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʧʽʜʭʦʜʠ ʜʦ ʦʙʯʠʩʣʝʥʥʷ ʧʩʝʚʜʦʚʽʜʩʪʘʥʝʡ ʜʣʷ GPS, Galileo, 

GLONASS ʪʘ BeiDou ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʴ ὸ  ʽ tʊx, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʚʦʭ 

ʧʝʨʝʪʚʦʨʝʥʴ: 

Å ʦʙʠʜʚʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʪʽʻʾ ʞ ʩʠʩʪʝʤʠ ʯʘʩʫ GNSS 

Å ʦʙʠʜʚʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʪʦʛʦ ʞ ʜʽʡʩʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ [13], ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʜʣʷ GPS ʪʘ Galileo 

ʟ ʜʝʢʦʜʫʚʘʥʥʷʤ TOW ʷʢ: 

ὸ ὸ ύὩὩὯὔόάὦὩὶὔὥὲέί̎  ̒

ʜʣʷ BeiDou ʟ ʩʪʘʪʫʩʦʤ TOW Decoded: 

ὸ ὸ ύὩὩὯὔόάὦὩὶὔὥὲέί̎̒ ρτ̒ 

ʜʣʷ Galileo ʟʽ ʩʪʘʪʫʩʦʤ E1C 2-ʛʦ ʢʦʜʫ: 

ὸ ὸ άὭὰὰὭὛὩὧέὲὨίὔόάὦὩὶὔὥὲέί̎  ̒

ʜʣʷ ɻʃʆʅɸʉʉ (ʯʘʩ ʜʦʙʠ) ʷʢ: 

ὸ ὸ ὈὥώὔόάὦὩὶὔὥὲέίσὬ ὰὩὥὴίὩὧέὲὨ̎  ̒

ɺʩʽ ʧʘʨʘʤʝʪʨʠ ʫ ʨʽʚʥʷʥʥʷʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ. 

ύὩὩὯὔόάὦὩὶὔὥὲέί - ʢʽʣʴʢʽʩʪʴ ʥʘʥʦʩʝʢʫʥʜ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʚʽʜ ʧʦʯʘʪʢʫ ʯʘʩʫ GPS 

ʜʦ ʧʦʪʦʯʥʦʛʦ ʥʦʤʝʨʫ ʪʠʞʥʷ. ὈὥώὔόάὦὩὶὔὥὲέί - ʮʝ ʢʽʣʴʢʽʩʪʴ ʥʘʥʦʩʝʢʫʥʜ, ʷʢʽ 

ʚʜ̔ʙʫʣʠʩʷ ʟ ʧʦʯʘʪʢʫ ʯʘʩʫ GPS ʜʦ ʧʦʪʦʯʥʦʛʦ ʜʥʷ. άὭὰὰὭὛὩὧέὲὨίὔόάὦὩὶὔὥὲέί - 

ʮʝ ʢʽʣʴʢʽʩʪʴ ʤʽʣʽʩʝʢʫʥʜ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʟ ʧʦʯʘʪʢʫ ʯʘʩʫ GPS. ɰʭ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ 

ʷʢ: 

ύὩὩὯὔόάὦὩὶὔὥὲέί

Ὢὰέέὶ
ὊόὰὰὄὭὥίὔὥὲέί

ὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὡὩὩὯ
ϽὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὡὩὩὯ̎  ̒

ὨὥώὔόάὦὩὶὔὥὲέί

Ὢὰέέὶ
ὊόὰὰὄὭὥίὔὥὲέί

ὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὈὥώ
ϽὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὈὥώ̎  ̒
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άὭὰὰὭὛὩὧέὲὨίὔόάὦὩὶὔὥὲέί

Ὢὰέέὶ
ὊόὰὰὄὭὥίὔὥὲέί

ὔόάὦὩὶὔὥὲέὛὩὧέὲὨίρππὓὭὰὰὭ
ϽὔόάὦὩὶὔὥὲέὛὩὧέὲὨίρππὓὭὰὰὭ̎  ̒

 ʜʝ ὔόάὦὩὶὔὥὲέὛὩὧέὲὨίWeek - ʢʽʣʴʢʽʩʪʴ ʥʘʥʦʩʝʢʫʥʜ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʪʠʞʥʷ, 
ʪʦʙʪʦ ὔόάὦὩὶὔὥὲέὛὩὧέὲὨί = 604800Ὡ9. ὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὈὥώ ʢʽʣʴʢʽʩʪʴ 

ʥʘʥʦʩʝʢʫʥʜ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʜʥʷ ʽ ὔόάὦὩὶὔὥὲέὛὩὧέὲὨί100Milli  - ʢʽʣʴʢʽʩʪʴ 

ʥʘʥʦʩʝʢʫʥʜ ʧʨʦʪʷʛʦʤ 100 ʤʩ. 

ɺ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ, ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ GPS ʪʘ Galileo ʟ ʜʝʢʦʜʫʚʘʥʥʷ 

TOW ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʷʢ ʦʩʪʘʯʫ ʚʽʜ ʜʽʣʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʚʝʣʠʯʠʥ: 

ὸ άέὨὸ ȟὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὡὩὩὯ̎ ȟ̒ 

ʜʣʷ BeiDou ʟʽ ʩʪʘʪʫʩʦʤ TOW Decoded: 

ὸ άέὨὸ ȟὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὡὩὩὯρτ̒̎ ȟ̒ 

ʜʣʷ Galileo ʟʽ ʩʪʘʪʫʩʦʤ E1C 2-ʛʦ ʢʦʜʫ: 

ὸ άέὨὸ ȟὔόάὦὩὶὔὥὲέὛὩὧέὲὨίρππὓὭὰὰὭ̎ ȟ̒ 

ʪʘ 

ὸ άέὨὸ ȟὔόάὦὩὶὔὥὲέὛὩὧέὲὨίὈὥώσὬ ὰὩὥὴίὩὧέὲὨ̎ ȟ̒ 

ʜʣʷ ɻʃʆʅɸʉʉ ʽʟ ʩʪʘʪʫʩʦʤ "ʏʘʩ ʜʦʙʠ". 

ʂʦʣʠ ʨʦʟʨʘʭʦʚʘʥʽ tRx ʪʘ tTx, ʨʦʟʨʘʭʫʥʦʢ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ ʜʦʚʦʣʽ ʧʨʦʩʪʠʡ: 

”
ὸ ὸ

ρὉω
Ͻὧὧȟ 

 

5.6.3. ȮɔɓəɌɣɑəəɫ ɠɌɓɔ əɑɝɟɣɚɲ 
 

ɺʠʤʽʨʶʚʘʥʥʷ ʬʘʟʠ ʥʦʩʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ Android 7 ʚ ʷʢʦʩʪʽ 

AccumulatedDeltaRangeMeters ʫ ʤʝʪʨʘʭ. ɺʦʥʠ ʥʝʦʜʥʦʟʥʘʯʥʽ, ʙʝʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʯʘʩ, ʪʦʙʪʦ ʧʨʠʡʤʘʯ ʤʦʞʝ ʣʠʰʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʤʽʞ ʝʧʦʭʘʤʠ. ʗʢʱʦ ʥʝ ʙʫʜʝ ʚʽʜʩʪʝʞʝʥʦ ʦʜʠʥ ʟ ʮʠʢʣʽʚ, ʪʦ ʧʨʠʡʤʘʯ ʚʪʨʘʯʘʻ ʮʝʡ 

ʨʘʭʫʥʦʢ. ɼʽʡʩʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʣʝ AccumulatedDelta-

RangeState. ʄʦʞʣʠʚʽ ʧʨʘʧʦʨʮʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.7. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʽʡʩʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 5.7. ʄʦʞʣʠʚʽ ʧʨʘʧʦʨʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ 
AccumulatedDeltaRangeState 

ʉʪʘʪʫʩ ɿʥʘʯʝʥʥʷ ʆʧʠʩ 

ADR_STATE_CYCLE_SLIP 4 ɺʠʟʥʘʯʝʥʦ ʧʨʦʧʫʩʢ ʮʠʢʣʫ. 

ADR_STATE_RESET 2 ɺʠʟʥʘʯʝʥʦ ʩʪʘʥ ʩʢʠʜʘʥʥʷ. 

ADR_STATE_VALID 1 ʉʪʘʥ ʚʘʣʽʜʥʠʡ. 

ADR_STATE_UNKNOWN 0 ʉʪʘʥ ʥʝ ʚʘʣʽʜʥʠʡ ʘʙʦ ʥʝʚʽʜʦʤʠʡ. 

 

5.6.4. ɂɔɖɗ ɜɚɍɚɞɔ ɛɜɔɕɘɌɣɌ 
 

ɺʠʨʦʙʥʠʢʠ ʩʤʘʨʪʬʦʥʽʚ ʥʘʜʘʶʪʴ ʧʨʽʦʨʠʪʝʪ ʥʠʟʴʢʦʤʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʘʮʶʶʯʠʡ ʥʘʙʽʨ GNSS ʤʦʜʫʣʽʚ ʩʧʦʞʠʚʘʻ ʟʥʘʯʥʠʡ ʟʘʨʷʜ 
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ʘʢʫʤʫʣʷʪʦʨʘ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʠʟʴʢʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ 

ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ, 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 5.11. 

ɯʩʥʫʶʪʴ ʜʚʽ ʨʽʟʥʽ ʨʝʘʣʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ GNSS ʯʘʩʫ: 

Å ɸʧʘʨʘʪʥʠʡ ʛʦʜʠʥʥʠʢ TCXO ʚʠʤʠʢʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ, ʚ ʷʢʠʭ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʩʪʝʞʝʥʥʷ. ʋ ʪʝʣʝʬʦʥʽ ʻ ʜʚʘ ʛʝʥʝʨʘʪʦʨʠ: ʚʠʩʦʢʦʪʦʯʥʠʡ ʟ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ (TCXO), ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʽʜʩʪʝʞʝʥʥʷ GNSS ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ, ʟ ʤʘʣʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʢʚʘʨʮʦʚʠʡ 

ʛʝʥʝʨʘʪʦʨ (XO). ʇʽʜ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜʩʪʝʞʝʥʥʷ, ʢʦʣʠ ʯʠʧʩʝʪ ʚʽʜʩʪʝʞʫʻ 

ʜʘʥʽ GNSS, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ TCXO. ɿʘ ʤʝʞʘʤʠ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʢʦʣʠ ʯʽʧ 

ʚʠʤʠʢʘʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʤʽʣʽʩʝʢʫʥʜ, ʘʧʘʨʘʪʥʠʡ ʯʘʩ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ XO. ʊʦʤʫ ʟʥʘʯʝʥʥʷ ʧʦʣʷ HardwareClockDiscontinuityCount 

ʟʙ̔ʣʴʰʫʻʪʴʩʷ, ʪʘ ʨʦʙʦʯʠʡ ʮʠʢʣ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ çʩʠʨʠʭè ʜʘʥʠʭ 

ʚʠʤʽʨʽʚ. 

Å ɸʧʘʨʘʪʥʠʡ ʛʦʜʠʥʥʠʢ TCXO ʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ, ʚ ʷʢʠʭ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʩʪʝʞʝʥʥʷ: ʢʦʣʠ ʯʠʧʩʝʪ GNSS ʚʠʤʢʥʝʥʦ, ʛʦʜʠʥʥʠʢ TCXO 

ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ, ʥʘʚʽʪʴ ʷʢʱʦ ʩʠʛʥʘʣ ʥʝ ʚʽʜʩʪʝʞʫʻʪʴʩʷ. ʂʦʨʠʩʪʫʚʘʯʽ ʥʝ 

ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ, ʢʦʣʠ ʧʨʠʡʤʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʙʦʯʠʡ ʮʠʢʣ, ʪʘʢ ʷʢ ʥʝ ʽʩʥʫʻ 

ʨʦʟʨʠʚʫ ʚ ʛʦʜʠʥʘʭ GNSS, ʘ HardwareClockDiscontinuityCount ʟʙʝʨʽʛʘʻ ʪʘʢʝ ʩʘʤʝ 

ʟʥʘʯʝʥʥʷ. 

 
ȼɔɝ. 5.11. ɂɔɖɗ ɜɚɍɚɞɔ ɛɜɔɕɘɌɣɌ Ɏɱɐəɚɝəɚ ɣɌɝɟ 

 

ʅʘʚʽʪʴ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʷ ʤʝʪʦʜʠʢʘ ʻ ʧʨʦʟʦʨʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʫ 

ʚʠʧʘʜʢʫ ʢʦʣʠ ʥʦʚʝ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʢʦʞʥʫ ʩʝʢʫʥʜʫ, ʮʝ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷ ʬʘʟʠ ʥʝʩʫʯʦʾ. ɹʝʟ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʮʠʢʣʽʚ ʤʽʞ ʜʚʦʤʘ ʧʦʩʣʽʜʦʚʥʠʤʠ ʚʠʤʽʨʘʤʠ, ʱʦ ʩʝʨʡʦʟʥʦ 

ʦʙʤʝʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ Real Time Kinematic 

(RTK) ʘʙʦ Precise Point Positioning (PPP). 

 

5.6.5. ȳɝɟɎ ȰɚɛɛɗɑɜɌ 
 

ɿʩʫʚ ɼʦʧʧʣʝʨʘ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʨʫʭʫ ʩʫʧʫʪʥʠʢʘ, ʤʦʞʝ ʙʫʪʠ 

ʦʪʨʠʤʘʥʠʡ ʟ PseudorangeRateMetersPerSecond, ʟʘ ʫʤʦʚʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚ ʤʦʤʝʥʪ 

ʯʘʩʫ ʙʫʜʝ ʚ ʤ / ʩ. ʎʝ ʟʥʘʯʝʥʥʷ ʚ ɻʮ ʥʝ ʚʢʣʶʯʘʻ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ ʯʘʩʪʦʪʠ 
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ʛʦʜʠʥʥʠʢʘ ʧʨʠʡʤʘʯʘ ʪʘ ʩʫʧʫʪʥʠʢʘ (ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʟʥʘʯʝʥʥʷ). ʇʦʟʠʪʠʚʥʝ 

"ʥʝʢʦʨʝʢʪʦʚʘʥʝ" ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʩʫʧʫʪʥʠʢ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʧʨʠʡʤʘʯʘ. ɿʥʘʢ 

çʥʝʢʦʨʝʢʪʦʚʘʥʦʾè ʧʩʝʚʜʦʰʚʠʜʢʦʩʪʽ ʽ ʡʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʥʘʢʫ ɿʩʫʚʫ ɼʦʧʧʣʝʨʘ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

ὴίὩόὨέὶὥὲὫὩὶὥὸὩὯz ὨέὴὴὰὩὶίὬὭὪὸ 

ʜʝ Ὧ ï ʮʝ ʢʦʥʩʪʘʥʪʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʫ (ʥʘʧʨʠʢʣʘʜ, Ὢὧ 
ʜʣʷ L1 = 1575.42e6 ɻʮ) ʪʘ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ (c) ʟʘ ʬʦʨʤʫʣʦʶ Ὧ = ὧ/Ὢὧ ʘʙʦ ʜʦʚʞʠʥʘ 
ʭʚʠʣʽ. 

 

 

5.6.6. ȣɐɑəɞɔɠɱɖɌɞɚɜ ɝɟɛɟɞəɔɖɌ 
 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʫʧʫʪʥʠʢʘ ʥʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ Android 7, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʝ Svid. ʆʯʽʢʫʚʘʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʫʟʽʨ'ʷ: 

Å GPS: 1ï32 

Å SBAS: 120ï151, 183ï192 

Å ɻʃʆʅɸʉʉ: ʘʙʦ ʥʦʤʝʨ ʦʨʙʽʪʘʣʴʥʦʛʦ ʩʣʦʪʫ (OSN), ʘʙʦ ʥʦʤʝʨ ʯʘʩʪʦʪʥʦʛʦ 

ʢʘʥʘʣʫ (FCN) + 100 

o 1-24 ʷʢ OSN (ʙʘʞʘʥʦ, ʷʢʱʦ ʮʝ ʚʽʜʦʤʦ) 

o 93-106 ʷʢ FCN (-7 ʜʦ +6) +100. ʊʦʙʪʦ FCN -7 ʢʦʜʫʻʪʴʩʷ ʷʢ 93, 0 ʷʢ 100 ʽ +6 

ʷʢ 106. ʆʩʢʽʣʴʢʠ ʜʚʘ ʩʫʧʫʪʥʠʢʠ GLONASS ʧʝʨʝʜʘʶʪʴ ʥʘʚʽʛʘʮʽʡʥʽ ʩʠʛʥʘʣʠ ʥʘ ʪʽʡ 

ʞʝ ʥʝʩʫʯʽʡ ʯʘʩʪʦʪʽ,  ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʘʚʠʣʴʥʦʛʦ OSN ʥʝʦʙʭʽʜʥʽ ʜʦʧʦʤʽʞʥʽ 

ʜʘʥʽ. 

o QZSS: 193ï200 

Å Galileo: 1ï36 

Å Beidou: 1ï37 

 

5.6.7. ȣɐɑəɞɔɠɱɖɌɞɚɜ ɝɔɝɞɑɘɔ (ɝɟɓɱɜõɫ), ɥɚ 

ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ 
 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʫʟʽʨ'ʷ ʥʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ Android 7, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʦʣʝ ConstellationType. ɿʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʫʟʽʨ'ʷ ʧʝʨʝʣʽʯʝʥʽ ʚ ʪʘʙʣ. 5.8 

 

ʊʘʙʣʠʮʷ 5.8. ɿʥʘʯʝʥʥʷ ʬʣʘʛʫ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʫʟʽʨôʾʚ 
ConstellationType 

ʉʪʘʪʫʩ ɿʥʘʯʝʥʥʷ 

CONSTELLATION_BEIDOU 5 

CONSTELLATION_GALILEO 6 

CONSTELLATION_GLONASS 3 

CONSTELLATION_GPS 1 

CONSTELLATION_QZSS 4 

CONSTELLATION_SBAS 2 

CONSTELLATION_UNKNOWN 9 
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5.7. ȮɔɖɚɜɔɝɞɌəəɫ çɝɔɜɔɡè əɌɎɱɏɌɢɱɕəɔɡ ɐɌəɔɡ Ɏ ȺȽ 

Android  

 

ɼʦʜʘʪʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ GNSS, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ Location API, ʷʢʠʡ ʜʦ ʚʠʧʫʩʢʫ Android 7.0 ʦʙʤʝʞʫʚʘʚʩʷ 

ʧʦʩʣʫʛʘʤʠ Google Play Services (android.gms.location). ʎʝʡ API ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʽʥʢʘʧʩʫʣʴʦʚʘʥʽ ʪʘ ʩʧʨʦʱʝʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ ʙʘʪʘʨʝʾ ɸʛʨʝʛʦʚʘʥʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʱʦ 

ʦʙ'ʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʜʘʪʯʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ GNSS, Wi-Fi ʪʘ Bluetooth. ʎʝ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʦʨʥʠʡ ʷʱʠʢ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʮʝ ʨʦʙʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʯʽʧʘ: ʙʣʦʢʠ ʟʙʦʨʫ 

ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʜʝʢʦʜʫʶʪʴ ʥʘʚʽʛʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ ʛʝʥʝʨʫʶʪʴ ʧʩʝʚʜʦʚʽʜʩʪʘʥʽ, 

ʬʘʟʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʯʘʩ. ʎʽ ʜʘʥʽ ʢʦʨʝʢʪʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʮʽʡʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ (ʧʦʤʠʣʢʠ ʛʦʜʠʥʥʠʢʘ, ʚʧʣʠʚ ʽʦʥʦʩʬʝʨʠ ʪʘ ʪʨʦʧʦʩʬʝʨʠ ʪʦʱʦ). 

ʅʘʨʝʰʪʽ, ʧʦʟʠʮʽʷ, ʰʚʠʜʢʽʩʪʴ ʽ ʯʘʩ (PVT) ʦʙʯʠʩʣʶʶʪʴʩʷ ʽ ʚʽʜʜʘʶʪʴʩʷ ʯʠʧʩʝʪʦʤ 

GNSS. 

 
ʈʠʩ. 5.12. android.gms.location (ʜʦ Android 7) ʪʘ android.location (Android 7) 

 

ʅʦʚʠʡ API (android.location) ʟʘʙʝʟʧʝʯʫʻ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʷʢ ʜʦ çʩʠʨʠʭè 

ʩʧʦʩʪʝʨʝʞʝʥʴ GNSS, ʪʘʢ ʽ ʜʦ ʨʽʰʝʥʥʷ ʱʦʜʦ PVT. ʅʘ ʨʠʩ. 5.12 ʧʦʢʘʟʘʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʧʽʜʩʠʩʪʝʤʠ ʧʨʠʡʤʘʯʘ ʪʘ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʦʚʠʤ ʪʘ ʩʪʘʨʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ. ɼʣʷ ʷʩʥʦʩʪʽ ʟʦʙʨʘʞʝʥʽ ʣʠʰʝ ʥʦʚʽ ʧʘʨʘʤʝʪʨʠ (ʙʽʣʽ 

ʢʦʨʦʙʢʠ). ɯʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʧʦʟʠʮʽʷ ʩʫʧʫʪʥʠʢʘ ʘʙʦ C/No ʥʝ ʚʽʜʦʙʨʘʞʝʥʽ. 

ʇʩʝʚʜʦʚʽʜʩʪʘʥʽ ʥʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʦʛʦ API ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘʣʝ 

ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʻ ʚ ʥʘʷʚʥʦʩʪʽ. 


