
ʅʘ ʦʩʥʦʚʫ ʯʣʘʥʘ 5. ʩʪʘʚ 1. ʪʘʯʢʘ 2) ɿʘʢʦʥʘ ʦ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 44/10, 60/13 ï ʋʉ ʠ 62/14) ʠ ʯʣʘʥʘ 45. ʩʪʘʚ 1. ɿʘʢʦʥʘ ʦ ɺʣʘʜʠ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 55/05, 71/05 ï ʠʩʧʨʘʚʢʘ, 101/07, 65/08, 16/11, 68/12 ï ʋʉ, 72/12, 

7/14 ï ʋʉ ʠ 44/14),  

 

ɺʣʘʜʘ ʜʦʥʦʩʠ 

 

ʉʊʈɸʊɽɻʀɱʋ ʈɸɿɺʆɱɸ ʄʈɽɾɸ ʅʆɺɽ ɻɽʅɽʈɸʎʀɱɽ ɼʆ 2023. ɻʆɼʀʅɽ 

 

1. ʋɺOɼ 

 

ʇʨʠʤʘʨʥʠ ʮʠˀ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʿʝ ʦʜʨʞʠʚ ʠ ʜʠʥʘʤʠʯʘʥ ʨʘʟʚʦʿ eʢoʥoʤʩʢoʛ, 

ʪeʭʥoʣoʰʢoʛ-ʧʨoʠʟʚoʜʥoʛ ʠ oʧʰʪeʛ ʨaʟʚoja ʜʨʫʰʪʚa ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʫʢʣʦʧʠ ʫ ʿʝʜʠʥʩʪʚʝʥʦ 

ʪʨʞʠʰʪʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ɽʋ) ʠ ʠʟʜʨʞʠ ʢʦʥʢʫʨʝʥʪʩʢʠ ʧʨʠʪʠʩʘʢ ˁʝʥʠʭ 

ʯʣʘʥʠʮʘ. ʆʜʨʞʠʚ ʧʨʠʚʨʝʜʥʠ ʨʘʩʪ ʠ ʤʘʢʨʦʝʢʦʥʦʤʩʢʘ ʩʪʘʙʠʣʥʦʩʪ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʩʫ 

ʥʝʦʜʨʞʠʚʠ ʙʝʟ ʩʪʘʙʠʣʥʦʛ ʨʘʩʪʘ ʠʥʜʫʩʪʨʠʿʝ, ʨʘʟʚʦʿʘ ʤʦʜʝʨʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʝʬʠʢʘʩʥʦʛ 

ʤʝʥʘ˅ʤʝʥʪʘ, ʠʟʚʦʟʥʝ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʧʨʦʠʟʚʦʜʘ, ʘ ʪʠʤʝ ʠ ʩʪʘʙʠʣʥʦʛ ʧʣʘʪʥʦʛ 

ʙʠʣʘʥʩʘ. 

ʎʠˀ ʅʘʮʠʦʥʘʣʥʝ ʩʪʨʘʪʝʛʠʿʝ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨʦʿ 57/08) ʿʝ 

ʜʘ ʜʦʚʝʜʝ ʜʦ ʨʘʚʥʦʪʝʞʝ ʪʨʠ ʢˀʫʯʥʘ ʬʘʢʪʦʨʘ, ʦʜʥʦʩʥʦ ʪʨʠ ʩʪʫʙʘ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ: ʦʜʨʞʠʚʦʛ 

ʝʢʦʥʦʤʩʢʦʛ ʨʘʩʪʘ ʠ ʧʨʠʚʨʝʜʥʦʛ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ, ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʜʨʫʰʪʚʘ ʥʘ ʙʘʟʠ 

ʩʦʮʠʿʘʣʥʝ ʨʘʚʥʦʪʝʞʝ, ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫʟ ʨʘʮʠʦʥʘʣʥʦ ʨʘʩʧʦʣʘʛʘˁʝ ʧʨʠʨʦʜʥʠʤ 

ʨʝʩʫʨʩʠʤʘ, ʩʧʘʿʘʿʫ˂ʠ ʠʭ ʫ ʿʝʜʥʫ ʮʝʣʠʥʫ ʧʦʜʨʞʘʥʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʤ ʦʢʚʠʨʦʤ. 
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ʉʣʠʢʘ 1.1. ʉʪʫʙʦʚʠ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ 

 

ʇʨʝʧʦʟʥʘʪʦ ʿʝ ʧʝʪ ʢˀʫʯʥʠʭ ʥʘʮʠʦʥʘʣʥʠʭ ʧʨʠʦʨʠʪʝʪʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʯʠʿʝ ˂ʝ 

ʠʩʧʫˁʝˁʝ ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʦʤʦʛʫ˂ʠʪʠ ʦʩʪʚʘʨʝˁʝ ʚʠʟʠʿʝ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʜʦ 2017. ʛʦʜʠʥʝ: 

1. ʏʣʘʥʩʪʚʦ ʫ ɽʋ; 

2. ʈʘʟʚʦʿ ʢʦʥʢʫʨʝʥʪʥʝ ʪʨʞʠʰʥʝ ʧʨʠʚʨʝʜʝ ʠ ʫʨʘʚʥʦʪʝʞʝʥ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ; 

3. ʈʘʟʚʦʿ ʠ ʦʙʨʘʟʦʚʘˁʝ ˀʫʜʠ, ʧʦʚʝ˂ʘˁʝ ʟʘʧʦʰˀʘʚʘˁʘ ʠ ʩʦʮʠʿʘʣʥʘ ʫʢˀʫʯʝʥʦʩʪ; 
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4. ʈʘʟʚʦʿ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʨʘʚʥʦʤʝʨʘʥ ʨʝʛʠʦʥʘʣʥʠ ʨʘʟʚʦʿ; 

5. ɿʘʰʪʠʪʘ ʠ ʫʥʘʧʨʝʹʝˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʨʘʮʠʦʥʘʣʥʦ ʢʦʨʠʰ˂ʝˁʝ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ. 

 

ʂʘʢʦ ʙʠ ʩʝ ʠʩʧʫʥʠʣʠ ʧʨʠʦʨʠʪʝʪʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʠʟʜʚʦʿʝʥʝ ʩʫ ʦʙʣʘʩʪʠ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ 

ʿʦʰ ʨʘʟʚʠʿʘʪʠ: 

1. ʉoʮʠjaʣʥa ʠʥʢʣʫʟʠja; 

2. ʍaʨʤoʥʠʟaʮʠja ʩa ʧʨaʚʥʠʤ ʪeʢoʚʠʥaʤa Eʋ; 

3. ʀʥoʚaʮʠje; 

4. ɼʨʫʰʪʚeʥʠ ʨaʟʚoj; 

5. ʈaʟʚoj ʧaʤeʪʥʠʭ ʤʨeʞa: 

6. ʉaʚʨeʤeʥa ʜʨʞaʚʥa aʜʤʠʥʠʩʪʨaʮʠja. 

ɼʘ ʙʠ ʦʩʪʚʘʨʠʣʘ ʦʜʨʞʠʚʠ ʨʘʩʪ ʟʘʩʥʦʚʘʥ ʥʘ ʝʢʦʥʦʤʠʿʠ ʟʥʘˁʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ˂ʝ ʫ 

ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʤʦʨʘʪʠ ʜʘ ʦʩʪʚʘʨʠ ʢʚʘʣʠʪʝʪʥʠʿʠ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ ʠ ʢʚʘʣʠʪʘʪʠʚʥʝ ʨʘʟʚʦʿʥʝ 

ʝʬʝʢʪʝ: ʪʝʭʥʦʣʦʰʢʠ ʥʘʧʨʝʜʘʢ, ʩʪʨʫʢʪʫʨʥʝ ʧʨʦʤʝʥʝ, ʧʨʦʜʫʢʪʠʚʥʦ ʟʘʧʦʰˀʘʚʘˁʝ ʠ ʿʘʯʘˁʝ 

ʢʦʥʢʫʨʝʥʮʠʿʝ. 

ʉoʮʠjaʣʥa ʠʥʢʣʫʟʠja: ʅeoʧʭoʜʥo je ojaʯaʪʠ ʩoʮʠjaʣʥʫ ʠʥʢʣʫʟʠjʫ ʢʨʦʟ ʫʣʘʛʘˁʝ ʫ ʟʥʘˁʝ ʠ 

ʚʝʰʪʠʥʝ ˀʫʜʠ ʢʘʢʦ ʙʠ ʩʝ ʩʪʚʦʨʠʣʦ ʢʚʘʣʠʪʝʪʥʦ, ʝʬʠʢʘʩʥʦ ʠ ʧʨʘʢʪʠʯʥʦ ʧʨʠʤʝʥˀʠʚʦ 

ʦʙʨʘʟʦʚʘˁʝ ʠ ʫʩʘʚʨʰʘʚʘˁʝ ʩʚʠʭ ʜʨʫʰʪʚʝʥʠʭ ʛʨʫʧʘ ʥʘ ʧʨʠʥʮʠʧʠʤʘ ʿʝʜʥʘʢʠʭ ʤʦʛʫ˂ʥʦʩʪʠ. 

ʇʦʪʨʝʙʥʦ ʿʝ ʫʥʘʧʨʝʜʠʪʠ ʩʦʮʠʿʘʣʥʫ ʫʢˀʫʯʝʥʦʩʪ ʠ ʘʬʠʨʤʘʪʠʚʥʝ ʤʝʨʝ ʟʘ ʧʦʜʩʪʠʮʘʿ 

ʟʘʧʦʰˀʘʚʘˁʘ ʤʣʘʜʠʭ, ʞʝʥʘ ʠ ʧʨʠʧʘʜʥʠʢʘ ʤʘʨʛʠʥʘʣʠʟʦʚʘʥʠʭ ʛʨʫʧʘ, ʠʥʚʝʩʪʠʨʘˁʝ ʫ ʿʘʚʥʦ 

ʟʜʨʘʚʩʪʚʦ, ʧʦʩʝʙʥʦ ʫ ʧʨʠʤʘʨʥʫ ʟʜʨʘʚʩʪʚʝʥʫ ʟʘʰʪʠʪʫ ʢʘʦ ʠ ʥʘ ʤʝʨʝ ʧʨʝʚʝʥʮʠʿʝ. 

ʍaʨʤoʥʠʟaʮʠja ʩa ʧʨaʚʥʠʤ ʪeʢoʚʠʥaʤa Eʋ: ɼʘ ʙʠ ʦʩʪʚʘʨʠʣʘ ʩʚʦʿʝ ʦʩʥʦʚʥʦ ʩʪʨʘʪʝʰʢʦ-

ʧʦʣʠʪʠʯʢʦ ʫʢˀʫʯʠʚʘˁʝ ʫ ʝʚʨʦʧʩʢʝ ʪʦʢʦʚʝ, ʧʨʠʜʨʫʞʠʚʘˁʝ, ʘ ʧʦʪʦʤ ʠ ʧʨʠʩʪʫʧʘˁʝ, ʈʝʧʫʙʣʠʢʘ 

ʉʨʙʠʿʘ ʤʦʨʘ ʜʘ ʨʘʟʚʠʿʝ ʩʪʘʙʠʣʥʝ ʠʥʩʪʠʪʫʮʠʿʝ ʢʦʿʝ ʛʘʨʘʥʪʫʿʫ ʜʝʤʦʢʨʘʪʠʿʫ, ʚʣʘʜʘʚʠʥʫ ʧʨʘʚʘ ʠ 

ʧʦʰʪʦʚʘˁʝ ʠ ʟʘʰʪʠʪʫ ˀʫʜʩʢʠʭ ʧʨʘʚʘ ʠ ʧʨʘʚʘ ʤʘˁʠʥʘ. ʊʘʢʦʹʝ, ʨʘʟʚʦʿ ʪʨʞʠʰʥʝ ʝʢʦʥʦʤʠʿʝ 

ʩʧʦʩʦʙʥʝ ʜʘ ʩʝ ʩʫʦʯʠ ʩʘ ʧʨʠʪʠʩʢʦʤ ʢʦʥʢʫʨʝʥʮʠʿʝ ʫʥʫʪʘʨ ɽʋ ʿʝ ʿʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ ʟʘʭʪʝʚʘ, ʢʘʦ ʠ 

ʫʩʘʛʣʘʰʘʚʘˁʝ ʩʘ ʧʨʘʚʥʠʤ ʪʝʢʦʚʠʥʘʤʘ ɽʋ ʠ ʧʨʝʫʟʠʤʘˁʝ ʦʙʘʚʝʟʘ ʢʦʿʝ ʧʨʦʠʩʪʠʯʫ ʠʟ ʯʣʘʥʩʪʚʘ. 

ʅeoʧʭoʜʥo je ʠ ʫʩʢʣaʜʠʪʠ ʮʠˀeʚe ʠ ʧʨʠoʨʠʪeʪe ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʩa ʮʠˀeʚʠʤa ʉʪʨaʪeʛʠje 

ĂEʚʨoʧa 2020: ʉʪʨʘʪʝʛʠʿʘ ʟʘ ʧʘʤʝʪʥʠ, ʦʜʨʞʠʚʠ ʠ ʠʥʢʣʫʟʠʚʥʠ ʨʘʩʪò ʠ ʠʥʠʮʠjaʪʠʚe ʉʪʨaʪeʛʠjʝ 

ʨaʟʚoja eʣeʢʪʨoʥʩʢʠʭ ʢoʤʫʥʠʢaʮʠjʘ ʫ ʈeʧʫʙʣʠʮʠ ʉʨʙʠjʠ oʜ 2010. ʜo 2020. ʛoʜʠʥe ʠ ʉʪʨʘʪʝʛʠʿʝ 

ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʜʨʫʰʪʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ  ʢʦʿʝ ʯʠʥʝ ɼʠʛʠʪaʣʥʫ 

ʘʛeʥʜʫ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ. 

ʀʥoʚaʮʠje: ʈʘʟʚʦʿ ʠ ʧʨʠʤʝʥʘ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʫ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ, ʠ ʪʘʢʘʚ (ʥʦʚʠ) 

ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ (ʥʧʨ. ʠʥoʚaʮʠoʥʠ ʢʣaʩʪeʨʠ ʠʟʤeʹʫ ʫʥʠʚeʨʟʠʪeʪa, ɺʣaʜe ʠ ʧʨʠʚaʪʥoʛ 

ʩeʢʪoʨa) ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʧʦʜʨʞʘʚʘ ʝʢʦʥʦʤʠʿʫ ʟʘʩʥʦʚʘʥʫ ʥʘ ʟʥʘˁʫ ʠ ʜʘ ʧʨʝʜʩʪʘʚˀʘ ʥʝʦʧʭʦʜʥʫ 

ʧʨʝʪʧʦʩʪʘʚʢʫ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʧʨʠʚʨʝʜʝ ʠ ʜʨʫʰʪʚʘ ʫ ʮʝʣʠʥʠ. ʇʦʩʝʙʘʥ ʠʟʘʟʦʚ ʫ ʨʘʟʚʦʿʫ 

ʝʢʦʥʦʤʠʿʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʟʥʘˁʫ ʧʨʝʜʩʪʘʚˀʘ ʩʪʚʘʨʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʦʜʨʰʢʫ ʰʠʨʝˁʘ ʠ ʿʘʯʘˁʫ 

ʫʣʦʛʝ ʀʂʊ ʫ ʙʫʜʫ˂ʝʤ ʨʘʟʚʦʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

ɼʨʫʰʪʚeʥʠ ʨaʟʚoj: ʋ ʧʦʛʣʝʜʫ ʜʨʫʰʪʚʝʥʦʛ ʨʘʟʚʦʿʘ ʧʨʠʤʘʨʥʦ ʿʝ ʩʪʚʘʨʘˁʝ ʚʝ˂ʝʛ ʙʨʦʿʘ 

ʨʘʜʥʠʭ ʤʝʩʪʘ, ʧʨʠʚʣʘʯʝˁʝ ʩʪʨʫʯˁʘʢʘ, ʫʥʘʧʨʝʹʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪʠ ʨʘʜʥʝ 

ʩʥʘʛʝ, ʚʝ˂ʘ ʫʣʘʛʘˁʘ ʫ ˀʫʜʩʢʝ ʨʝʩʫʨʩʝ ʢʨʦʟ ʩʧʨʝʯʘʚʘˁʝ ʦʜʣʠʚʘ ʩʪʨʫʯˁʘʢʘ ʩʪʚʘʨʘˁʝʤ ʙʦˀʠʭ 

ʨʘʜʥʠʭ ʫʩʣʦʚʘ, ʫʥʘʧʨʝʹʝˁʝ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪʠ ʨʘʜʥʠʢʘ ʠ ʧʦʩʪʠʟʘˁʝ ʚʝ˂ʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ 

ʪʨʞʠʰʪʘ ʨʘʜʘ. ɼoʞʠʚoʪʥo ʫʯeˁe, ʧʨeʚeʥʪʠʚʥa ʟʜʨaʚʩʪʚeʥa ʟaʰʪʠʪa, ʪeʣeʤeʜʠʮʠʥa ʠ e-

ʟʜʨaʚʩʪʚo ʜoʩʪʫʧʥo ʫ ʨʫʨaʣʥʠʤ ʩʨeʜʠʥaʤa ʜʠʨeʢʪʥo ʫʪʠʯʫ ʥa ʨaʩʪ ʢoʥʢʫʨeʥʪʥoʩʪʠ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ. 
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ʈaʟʚoj ʧaʤeʪʥʠʭ ʤʨeʞa: ʇʦʜʩʪʠʮʘˁʝ ʠʥʦʚʘʮʠʿʘ, ʩʪʚʘʨʘˁʝ ʙʦˀʠʭ ʚʝʟʘ ʠʟʤʝʹʫ ʥʘʫʢʝ, 

ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʧʨʝʜʫʟʝʪʥʠʰʪʚʘ, ʨʘʩʪ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʠ ʨʘʟʚʦʿ, ʫʢˀʫʯʫʿʫ˂ʠ ʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. ʇʨʠʚʨeʜa ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠʤa ʚeʣʠʢʠ 

ʧoʪeʥʮʠjaʣ ʟa ʙʨʞʠ ʠ oʜʨʞʠʚʠ ʨaʟʚoj ʫʢoʣʠʢo ʩe ʬoʢʫʩʠʨa ʥa ʫʣaʛaˁe ʫ ʨaʟʚoj 

ʰʠʨoʢoʧojaʩʥʠʭ ʧʨʠʩʪʫʧʥʠʭ ʤʨeʞa. 

ʉaʚʨeʤeʥa ʜʨʞaʚʥa aʜʤʠʥʠʩʪʨaʮʠja: Jeʜaʥ oʜ oʩʥoʚʥʠʭ ʟaʜaʪaʢa ʿʝ ʜʘ ʩʝ ʦʿʘʯʘ ʜʨʞʘʚʥʘ 

ʫʧʨʘʚʘ, ʢʦʿʘ ʙʠ ʙʠʣʘ ʦʧʝʨʘʪʠʚʥʘ, ʜʘ ʩʝ ʨaʜ ɺʣaʜe ʫʯʠʥʠ ʪʨaʥʩʧaʨeʪʥʠjʠʤ. ʇʦʜʩʪʠʮʘˁʝ 

ʠʥʦʚʘʮʠʿʘ ʠ ʧʨʦʤʦʚʠʩʘˁʝ ʧʨʝʜʫʟʝʪʥʠʰʪʚʘ, ʨʘʟʚʦʿ ʤʘʣʠʭ ʠ ʩʨʝʜˁʠʭ ʧʨʝʜʫʟʝ˂ʘ, ʧʨʦʰʠʨʝˁʝ ʠ 

ʫʥʘʧʨʝʹʝˁʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʨaʮʠoʥaʣʠʟaʮʠja ʙʠʨoʢʨaʪʠje, ʧʨeʣaʟaʢ ʥa cloud ʪeʭʥoʣoʛʠje, 

ʫʚoʹeˁe eʣeʢʨoʥʩʢʠʭ jaʚʥʠʭ ʥaʙaʚʢʠ ʠ ʩaʚʨeʤeʥoʛ ʥaʯʠʥa ʬʫʥʢʮʠoʥʠʩaˁa ʜʨʞaʚʥe 

aʜʤʠʥʠʩʪʨaʮʠje. 

 

ʉʣʠʢa 1.2. ʎʠˀeʚʠ ʠ oʙʣaʩʪʠ ʢoje ʫʪʠʯʫ ʥa ʩʚeoʙʫʭʚaʪʥʠ ʨaʟʚoj ʧʨʠʚʨeʜe  

ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ  

 

ʉʝʢʪʦʨ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʫ ʧʨʝʪʭʦʜʥʠʤ ʛʦʜʠʥʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ 

ʟʥʘʯʘʿʥʠʿʠʭ ʛʨʘʥʘ ʩʘʚʨʝʤʝʥʝ ʮʠʚʠʣʠʟʘʮʠʿʝ ʠ ʙʝʣʝʞʠ ʠʟʫʟʝʪʥʦ ʙʨʟ ʨʘʩʪ ʢʦʿʠ ʿʝ ʧʨʘ˂ʝʥ ʢʦʥʩʪʘʥʪʥʠʤ 

ʪʝʭʥʦʣʦʰʢʠʤ ʥʘʧʨʝʪʢʦʤ. ɼʝʢʣʘʨʘʮʠʿʘ ʋʿʝʜʠˁʝʥʠʭ ʥʘʮʠʿʘ ʿʝ 2010. ʛʦʜʠʥʝ, ʧʦʩʪʘʚʠʣʘ 

ʦʙʝʟʙʝʹʠʚʘˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʩʚʘʢʦʤ ʛʨʘʹʘʥʠʥʫ  ʰʠʨʦʤ ʟʝʤˀʝ, ʢʘʦ ʦʩʥʦʚʥʠ ʟʘʜʘʪʘʢ 

ʩʘʚʨʝʤʝʥʦʛ ʜʨʫʰʪʚʘ. ʉʘʤʠʤ ʪʠʤ, ʧʦʨʝʜ ʦʩʥʦʚʥʠʭ ʩʝʨʚʠʩʘ ʠ ʫʩʣʫʛʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʦʤʦʛʫ˂ʝʥʝ 

ʛʨʘʹʘʥʠʤʘ (ʪeʣeʬoʥ, ʠʥʪeʨʥeʪ ʠ Tɺ), ʪʦ ʿʝ ʠ ʿʝʜʘʥ ʦʜ ʧʨʠʦʨʠʪʝʪʘ ɺʣʘʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

ʄʦʜʝʨʥʦ ʜʨʫʰʪʚʦ ʿʝ ʧʦʩʪʘʣʦ ʥʝʟʘʤʠʩʣʠʚʦ ʙʝʟ ʧʨʫʞʘˁʘ ʥʦʚʠʭ ʦʙʣʠʢʘ ʥʘʧʨʝʜʥʠʭ ʩʝʨʚʠʩʘ  

(e-ʧoʩʣoʚaˁe, e-ʙaʥʢaʨʩʪʚo, e-ʪʨʛoʚʠʥa, e-oʙʨaʟoʚaˁe, e-ʟʜʨaʚʩʪʚo). 

ʅoʚʠ ʩʪʨaʪeʰʢʠ ʧʨʠʩʪʫʧ ʢojʠʤ ʩe ʜeʬʠʥʠʰe ʨaʟʚoj ʰʠʨoʢoʧojaʩʥʠʭ ʤʨeʞa ʠ ʩeʨʚʠʩa, 

ʧʨʠʣaʛoʹeʥ je ʪʨeʥʫʪʥoʤ ʩʪaˁʫ, ʢʘʦ ʠ ʙʫʜʫ˂ʠʤ ʠʟaʟoʚʠʤa. 
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2. ʈɽɻʋʃɸʊʆʈʅʀ ʆʂɺʀʈ ʈɽʇʋɹʃʀʂɽ ʉʈɹʀɱɽ 

 

ʈʝʛʫʣʘʪʦʨʥʠ ʦʢʚʠʨ ʨʝʣʝʚʘʥʪʘʥ ʟʘ ʨʘʟʚʦʿ ʤʨʝʞʘ ʥʦʚʝ ʛʝʥʝʨʘʮʠʿʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʯʠʥʝ 

ʩʣʝʜʝ˂ʠ ʧʨʦʧʠʩʠ: 

 

¶ ɿaʢoʥ o eʣeʢʪʨoʥʩʢʠʤ ʢoʤʫʥʠʢaʮʠjaʤa (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨ. 44/10, 60/13 ï ʋʉ ʠ 

62/14); 

¶ ɿʘʢʦʥ ʦ ʠʥʬʦʨʤʘʮʠʦʥʦʿ ʙʝʟʙʝʜʥʦʩʪʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 6/16); 

¶ ɿaʢoʥ o ʧoʪʚʨʹʠʚaˁʫ ɿaʚʨʰʥʠʭ aʢaʪa ʈeʛʠoʥaʣʥe ʢoʥʬeʨeʥʮʠje o ʨaʜʠo-ʢoʤʫʥʠʢaʮʠjaʤa ʟa 

ʧʣaʥʠʨaˁe ʜʠʛʠʪaʣʥe ʪeʨeʩʪʨʠʯʢe ʨaʜʠoʜʠʬʫʟʥe ʩʣʫʞʙe ʫ ʜeʣoʚʠʤa ʈeʛʠoʥa 1 ʠ 3, ʫ 

ʬʨeʢʚeʥʮʠjʩʢʠʤ oʧʩeʟʠʤa 174 - 230 MHz ʠ 470 - 862 MHz (RRC 06) (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉ ï 

Meʹʫʥaʨoʜʥʠ ʫʛoʚoʨʠò, ʙʨoj 4/10);  

¶ ɿaʢoʥ o ʧoʪʚʨʹʠʚaˁʫ ʇʨoʪoʢoʣa o ʠʟʤeʥaʤa ʠ ʜoʧʫʥaʤa oʜʨeʹeʥʠʭ ʜeʣoʚa ʈeʛʠoʥaʣʥoʛ 

ʩʧoʨaʟʫʤa ʟa Eʚʨoʧʩʢʫ ʨaʜʠo-ʜʠʬʫʟʥʫ ʟoʥʫ (ʐʪoʢʭoʣʤ, 1961.) ʩa ʈeʟoʣʫʮʠjaʤa (RRC-06- 

Rev. ST61) (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉ ï Meʹʫʥaʨoʜʥʠ ʫʛoʚoʨʠò, ʙʨoj 1/10); 

¶ ɿaʢoʥ o ʧoʪʚʨʹʠʚaˁʫ ɿaʚʨʰʥʠʭ aʢaʪa ʉʚeʪʩʢe ʢoʥʬeʨeʥʮʠje o ʨaʜʠo-ʢoʤʫʥʠʢaʮʠjaʤa (WRC-

07) (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ  ï Meʹʫʥaʨoʜʥʠ ʫʛoʚoʨʠò, ʙʨoj 2/11); 

¶ ʉʪʨaʪeʛʠja ʨaʟʚoja eʣeʢʪʨoʥʩʢʠʭ ʢoʤʫʥʠʢaʮʠjʘ ʫ ʈeʧʫʙʣʠʮʠ ʉʨʙʠjʠ oʜ 2010. ʜo 2020. 

ʛoʜʠʥe (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨʦʿ 68/10); 

¶ ʉʪʨaʪeʛʠja ʟa ʧʨeʣaʟaʢ ʩa aʥaʣoʛʥoʛ ʥa ʜʠʛʠʪaʣʥo eʤʠʪoʚaˁe ʨaʜʠo ʠ ʪeʣeʚʠʟʠjʩʢoʛ 

ʧʨoʛʨaʤa ʫ ʈeʧʫʙʣʠʮʠ ʉʨʙʠjʠ (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨ. 52/09, 18/12 ʠ 26/13); 

¶ ʉʪʨaʪeʛʠja ʨaʟʚoja ʠʥʬoʨʤaʮʠoʥoʛ ʜʨʫʰʪʚa ʫ ʈeʧʫʙʣʠʮʠ ʉʨʙʠjʠ ʜo 2020. ʛoʜʠʥe 

(Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨʦ ʿ51/10); 

¶ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʠʥʜʫʩʪʨʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 2020. 

ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦ ʿ 95/16); ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. ʜʦ 2020. ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 

68/10); 

¶ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦ 2016. ʛʦʜʠʥʝ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦ ʿ81/14); 

¶ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʙʝʟʙʝʜʥʦʩʪʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 

2020. ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦ ʿ53/17); 

¶ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʜʨʫʰʪʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 55/05, 71/05 ï ʠʩʧʨʘʚʢʘ, 101/07 ʠ 65/08); 

¶ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʠʥʜʫʩʪʨʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 2020. 

ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦ ʿ95/16);   

¶ ʋʨeʜʙa o ʫʪʚʨʹʠʚaˁʫ ʇʣaʥa ʥaʤeʥe ʨaʜʠo-ʬʨeʢʚeʥʮʠjʩʢʠʭ oʧʩeʛa (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ 

ʈʉò, ʙʨʦʿ 99/12); 

¶ Aʢʮʠoʥʠ ʧʣaʥ (2013-2014) ʟa ʩʧʨoʚoʹeˁe ʉʪʨaʪeʛʠje ʨaʟʚoja eʣeʢʪʨoʥʩʢʠʭ ʢoʤʫʥʠʢaʮʠja ʫ 

ʈeʧʫʙʣʠʮʠ ʉʨʙʠjʠ oʜ 2010. ʜo 2020. ʛoʜʠʥe (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨʦ ʿ26/13); 
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¶ ɸʢʮʠʦʥʠ ʧʣʘʥ ʟʘ ʝʬʠʢʘʩʥʦ ʢʦʨʠʰ˂ʝˁʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (Ăʉʣʫʞʙʝʥʠ 

ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 36/17); 

¶ ʇʨaʚʠʣʥʠʢ o ʧʨeʣaʩʢʫ ʩa aʥaʣoʛʥoʛ ʥa ʜʠʛʠʪaʣʥo eʤʠʪoʚaˁe ʪeʣeʚʠʟʠjʩʢoʛ ʧʨoʛʨaʤa ʠ 

ʧʨʠʩʪʫʧʫ ʤʫʣʪʠʧʣeʢʩʫ ʫ ʪeʨeʩʪʨʠʯʢoj ʜʠʛʠʪaʣʥoj ʨaʜʠoʜʠʬʫʟʠjʠ (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ 

ʈʉò, ʙʨʦ ʿ55/12); 

¶ ʇʨaʚʠʣʥʠʢ o ʫʪʚʨʹʠʚaˁʫ ʧʣaʥa ʨaʩʧoʜeʣe ʬʨeʢʚeʥʮʠja/ʣoʢaʮʠja/ʟoʥa ʨaʩʧoʜeʣe ʟa 

ʪeʨeʩʪʨʠʯʢe ʜʠʛʠʪaʣʥe Tɺ ʨaʜʠo-ʜʠʬʫʟʥe ʩʪaʥʠʮe ʫ UHF oʧʩeʛʫ ʟa ʪeʨʠʪoʨʠjʫ ʈeʧʫʙʣʠʢe 

ʉʨʙʠje (Ăʉʣʫʞʙeʥʠ ʛʣaʩʥʠʢ ʈʉò, ʙʨʦ ʿ73/13); 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʤʠʥʠʤʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʠʟʜʘʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʜʦʟʚʦʣʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ 

ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʘ ʧʦ ʩʧʨʦʚʝʜʝʥʦʤ ʧʦʩʪʫʧʢʫ ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʫ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʤ 

ʦʧʩʝʛʫ 1710ï1785/1805ï1880 MHz (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 136/14); 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʤʠʥʠʤʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʠʟʜʘʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʜʦʟʚʦʣʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ 

ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʘ ʧʦ ʩʧʨʦʚʝʜʝʥʦʤ ʧʦʩʪʫʧʢʫ ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʫ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʠʤ 

ʦʧʩʝʟʠʤʘ 791ï821/832ï862 MHz (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 70/15). 

 

 

ɸʥʘʣʠʟʘ ʨʝʣʝʚʘʥʪʥʠʭ ʩʪʨʘʪʝʛʠʿʘ:  

 

1. ɺʣʘʜʘ ʿʝ 2010. ʛʦʜʠʥʝ ʫʩʚʦʿʠʣʘ ʉʪʨʘʪʝʛʠʿʫ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. ʜʦ 2020. ʛʦʜʠʥʝ. ʆʚʘ ʩʪʨʘʪʝʛʠʿʘ ʧoʩʪaʚˀa oʢʚʠʨ ʟa ʫʥaʧʨeʹeˁe 

eʣeʢʪʨoʥʩʢʠʭ ʢoʤʫʥʠʢaʮʠja, ʢʘʦ ʠ ʛʣʘʚʥʝ ʧʨʘʚʮʝ ʠ ʮʠˀʝʚʝ ʫʩʧʝʰʥʦʛ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ. ʊʘʢʦʹʝ, ʪʘ ʩʪʨʘʪʝʛʠʿʘ ʧʨʝʜʚʠʹʘ 

ʜʦʥʦʰʝˁʝ ʜʚʦʛʦʜʠʰˁʠʭ ʘʢʮʠʦʥʠʭ ʧʣʘʥʦʚʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʫʪʚʨʹʝʥʠʭ ʮʠˀʝʚʘ.  

ʋ ʤʘʨʪʫ 2013. ʛʦʜʠʥʝ, ɺʣʘʜʘ ʿʝ, ʥʘ ʧʨʝʜʣʦʛ ʄʠʥʠʩʪʘʨʩʪʚʘ ʩʧʦˀʥʝ ʠ ʫʥʫʪʨʘʰˁʝ ʪʨʛʦʚʠʥʝ 

ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʘ, ʫʩʚʦʿʠʣʘ ɸʢʮʠʦʥʠ ʧʣʘʥ (2013-2014) ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. ʜʦ 2020. ʛʦʜʠʥʝ, ʧʨeʧoʟʥajʫ˂ʠ 

ˁeʛoʚ ʟʥaʯaj ʫ ʩʪʚaʨaˁʫ ʧʨeʜʚʠʜˀʠʚoʛ ʪeʣeʢoʤʫʥʠʢaʮʠoʥoʛ ʪʨʞʠʰʪa ʟa ʧʨʠʚʨeʜʥʠʢe ʠ 

ʠʥʚeʩʪʠʪoʨe. ʈʝʘʣʠʟʘʮʠʿʦʤ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʚʠʹʝʥʠʭ ɸʢʮʠʦʥʠʤ ʧʣʘʥʦʤ ʩʪʚʦʨʠ˂ʝ ʩʝ 

ʫʩʣʦʚʠ ʟʘ ʠʥʪʝʥʟʠʚʥʠʿʝ ʢʦʨʠʰ˂ʝˁʝ ʀʂʊ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʨʠʚʨʝʜʥʠʤ ʛʨʘʥʘʤʘ, ʢʘʦ ʠ 

ʩʪʚʘʨʘˁʝ ʝʢʦʥʦʤʩʢʦʛ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦʛ ʦʢʨʫʞʝˁʘ ʫ ʢʦʤʝ ˂ʝ ʧʦʩʣʦʚʥʠ ʩʝʢʪʦʨ ʚʠʰʝ 

ʠʥʚʝʩʪʠʨʘʪʠ ʫ ʀʂʊ, ʯʠʤʝ ʩʝ ʧʦʩʪʠʞʝ ʙʨʟ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ ʠ ʨʘʟʚʦʿ ʜʨʫʰʪʚʘ ʫ ʮʝʣʠʥʠ. ʆʚʘʿ 

ʘʢʮʠʦʥʠ ʧʣʘʥ ʿʝ ʧʨʚʠ ʘʢʮʠʦʥʠ ʧʣʘʥ ʫʩʚʦʿʝʥ ʥʘ ʦʩʥʦʚʫ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ.  

 

2. ɺʣʘʜʘ ʿʝ 2014. ʛʦʜʠʥʝ ʫʩʚʦʿʠʣʘ ʉʪʨʘʪʝʛʠʿʫ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦ 2016. ʛʦʜʠʥʝ. ʉʪʨʘʪʝʛʠʿʘ ʜʝʬʠʥʠʰʝ ʛʣʘʚʥʝ ʧʨʘʚʮʝ ʠ ʮʠˀʝʚe 

ʫʩʧʝʰʥʦʛ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ɼʦʢʫʤʝʥʪʦʤ ʿʝ 

ʠʩʪʘʢʥʫʪʦ ʢʘʢʦ ʫʣʘʛʘˁʝ ʫ ʦʙʣʘʩʪ ʰʠʨoʢoʧojaʩʥoʛ ʧʨʠʩʪʫʧa ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ ʨʘʩʪ ʙʨʫʪʦ 

ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ, ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʩʚʠʭ ʩʝʢʪʦʨʘ ʧʨʠʚʨʝʜʝ ʠ ʫʥʘʧʨʝʹʝˁʝ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ 

ʛʨʘʹʘʥʘ. ʉʪʨʘʪʝʛʠʿʘ ʜʝʬʠʥʠʰʝ ʤʝʨʝ ʢʦʿʠʤʘ ˂ʝ ʦʨʛʘʥʠ ʜʨʞʘʚʥʝ ʫʧʨʘʚʝ ʦʤʦʛʫ˂ʠʪʠ ʧʨʠʤʝʥʫ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʦʨʘʩʪ ʫʢʫʧʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ, ʦʙʝʟʙʝʜʠʪʠ 

ʜʦʩʪʫʧʥʦʩʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʠ ʧʨʦʰʠʨʠʪʠ ʩʢʫʧ ʫʩʣʫʛʘ ʢʦʿʝ ʩʝ 

ʤʦʛʫ ʥʘ˂ʠ ʫ ʧʦʥʫʜʠ ʢʘʢʦ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠʤ ʪʘʢʦ ʠ ʧʦʩʣʦʚʥʠʤ ʢʦʨʠʩʥʠʮʠʤʘ. 
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ʉʘʩʪʘʚʥʠ ʜʝʦ ʉʪʨʘʪʝʛʠʿʝ ʿʝ ɸʢʮʠʦʥʠ ʧʣʘʥ, ʢʦʿʠʤ ʩʫ ʧʨʝʜʚʠʹʝʥʝ ʦʙʘʚʝʟʝ ʥʘʜʣʝʞʥʠʭ ʦʨʛʘʥʘ 

ʫ ʧʨʦʮʝʩʫ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ ʠ ʫʪʚʨʹʝʥʠ ʨʦʢʦʚʠ ʟʘ ˁʠʭʦʚʫ 

ʨʝʘʣʠʟʘʮʠʿʫ. ɼʝʦ ɸʢʮʠʦʥʦʛ ʧʣʘʥʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʨʝʛʫʣʘʪʠʚʫ (ʫʥʘʧʨʝʹʝˁʝ ʨʝʛʫʣʘʪʦʨʥʦʛ 

ʦʢʚʠʨʘ ʟʘ ʩʪʘʥʜʘʨʜʝ ʠ ʠʟʛʨʘʜˁʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʠʟʨʘʜʘ 

ʅʘʮʨʪʘ ʟʘʢʦʥʘ ʦ ʠʥʬʦʨʤʘʮʠʦʥʦʿ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʠʟʨʘʜʘ ʉʪʫʜʠʿʝ ʦ ʠʩʢʦʨʠʰ˂ʝˁʫ ʜʠʛʠʪʘʣʥʝ 

ʜʠʚʠʜʝʥʜʝ 2) ʠʩʧʫˁʝʥ ʿʝ ʜʝʣʠʤʠʯʥʦ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʧʨʠʢʫʧʠʪʠ ʪʘʯʥʝ ʧʦʜʘʪʢʝ ʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʦʿʫ ʧʦʩʝʜʫʿʫ ʨʘʟʣʠʯʠʪʠ ʦʧʝʨʘʪʦʨʠ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʢʦʿʠ ʜʦ 

ʩʘʜʘ ʥʠʩʫ ʙʠʣʠ ʜʦʩʪʫʧʥʠ. ʉ ʪʠʤ ʫ ʚʝʟʠ, ʫ ʪʦʢʫ ʿʝ ʜʦʥʦʰʝˁʝ ʥʦʚʦʛ ɿʘʢʦʥʘ ʦ ʝʣʝʢʪʨʦʥʩʢʠʤ 

ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ ʢʦʿʠʤ ˂ʝ ʩʝ ʦʤʦʛʫ˂ʠʪʠ ʣʘʢʘh ʜʦʩʪʫʧʥʦʩʪ ʧʦʜʘʮʠʤʘ ʦ ʧʨʘʚʮʠʤʘ ʠ 

ʢʘʧʘʮʠʪʝʪʠʤʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʤʨʝʞʘ.  

ɼʝʦ ɸʢʮʠʦʥʦʛ ʧʣʘʥʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʤʝʨʝ ʫ ʦʙʣʘʩʪʠ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʩʧʝʢʪʨʘ 

(ʠʟʨʘʜʘ ʧʣʘʥʦʚʘ ʨʘʩʧʦʜʝʣʝ ʩʘ ʮʠˀʝʤ ʫʩʢʣʘʹʠʚʘˁʘ ʩʘ ʇʣʘʥʦʤ ʥʘʤʝʥʝ ʨʘʜʠʦ-

ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʦʧʩʝʛʘ, ʦʩʣʦʙʘʹʘˁʝ ʩʧʝʢʪʨʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʜʠʛʠʪʘʣʥʦʿ ʜʠʚʠʜʝʥʜʠ, ʆʜʣʫʢʘ 

ʦ ʜʦʜʝʣʠ ʜʠʛʠʪʘʣʥʝ ʜʠʚʠʜʝʥʜʝ ʠ ʩʧʨʦʚʦʹʝˁʝ ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʟʘ ʜʦʜʝʣʫ ʜʠʛʠʪʘʣʥʝ 

ʜʠʚʠʜʝʥʜʝ) ʫ ʧʦʪʧʫʥʦʩʪʠ ʿʝ ʨʝʘʣʠʟʦʚʘʥ. ʄʠʥʠʩʪʘʨʩʪʚʦ ʥʘʜʣʝʞʥʦ ʟʘ ʧʦʩʣʦʚʝ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʄʠʥʠʩʪʘʨʩʪʚʦ) ʧʨʠʧʨʝʤʠʣʦ ʿʝ ʧʨʘʚʠʣʥʠʢ ʦ ʤʠʥʠʤʘʣʥʠʤ 

ʫʩʣʦʚʠʤʘ, ʢʘʦ ʠ ʤʠʥʠʤʘʣʥʫ ʧʦʯʝʪʥʫ ʮʝʥʫ, ʢʦʿʝ ʦʧʝʨʘʪʦʨʠ ʪʨʝʙʘ ʜʘ ʠʩʧʫʥʝ ʧʨʠʣʠʢʦʤ 

ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʟʘ ʜʦʟʚʦʣʫ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʩʧʝʢʪʨʘ ʫ ʦʧʩʝʛʫ 1800 

MHz. ʈʝʛʫʣʘʪʦʨʥʘ ʘʛʝʥʮʠʿʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʧʦʰʪʘʥʩʢʝ ʫʩʣʫʛʝ (ʫ ʜʘˀʝʤ 

ʪʝʢʩʪʫ: ɸʛʝʥʮʠʿʘ) ʿʝ ʩʧʨʦʚʝʣʘ ʧʦʩʪʫʧʘʢ ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʟʘ ʠʟʜʘʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʜʦʟʚʦʣʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʘ ʫ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʤ ʦʧʩʝʛʫ 1710-

1785/1805-1880MHz ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʄʦʙʠʣʥʠʤ ʦʧʝʨʘʪʦʨʠʤʘ ʫʨʫʯʝʥʝ ʩʫ 

ʜʦʟʚʦʣʝ ʟʘ ʨʘʜʠʦ-ʩʪʘʥʠʮʝ ʫ ʥʘʚʝʜʝʥʦʤ ʦʧʩʝʛʫ, ʘ ʦʧʝʨʘʪʦʨʠ ʩʫ ʧʦʯʝʣʠ ʜʘ ʧʨʫʞʘʿʫ ʫʩʣʫʛʝ 

ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ (4G) ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ 25. ʤʘʨʪʘ 2015. ʛʦʜʠʥʝ. ʇʨʦʜʘʿʦʤ ʦʚʦʛ ʜʝʣʘ 

ʦʧʩʝʛʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ ʫʩʣʦʚʠʤʘ ʧʨʦʧʠʩʘʥʠʤ ʦʜ ʩʪʨʘʥʝ ʄʠʥʠʩʪʘʨʩʪʚʘ, ʦʩʪʚʘʨʝʥ ʿʝ ʧʨʠʭʦʜ ʟʘ 

ʙʫ˅ʝʪ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ʠʟʥʦʩʫ ʦʜ 21 ʤʠʣʠʦʥ ʝʚʨʘ. ʄʠʥʠʩʪʘʨʩʪʚʦ je ʫ ʩʘʨʘʜˁʠ ʩʘ 

ɸʛʝʥʮʠʿʦʤ ʫ ʥʦʚʝʤʙʨʫ 2015. ʛʦʜʠʥʝ ʩʧʨʦʚʝʣʦ ʧʦʩʪʫʧʘʢ ʿʘʚʥʦʛ ʥʘʜʤʝʪʘˁʘ ʟʘ ʠʟʜʘʚʘˁʝ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʜʦʟʚʦʣʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʘ ʫ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʤ ʦʧʩʝʛʫ 

791-821/832-862 MHz ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ ʫ ʙʫ˅ʝʪ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʿʝ 

ʫʧʣʘ˂ʝʥ ʠʟʥʦʩ ʦʜ 105.053.111 ʝʚʨʘ.  

ʐʪʦ ʩʝ ʪʠʯʝ ʤʝʨʘ ʟʘ ʨʘʟʚʦʿ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʩʝʨʚʠʩʘ, ʧʨʝʜʚʠʹʝʥʠʭ ɸʢʮʠʦʥʠʤ ʧʣʘʥʦʤ, 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʿʝ ʢʨʘʿʝʤ 2016. ʛʦʜʠʥʝ ʩʘ EBRD ʟʘʧʦʯʝʣʦ ʧʨʦʿʝʢʘʪ ʅʘʮʠʦʥʘʣʥʠ ʧʨʦʛʨʘʤ ʟʘ 

ʨʘʟʚʦʿ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ. ʈʝʟʫʣʪʘʪ ʧʨʦʿʝʢʪʘ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʦʙʣʘʩʪʠ ʫ ʢʦʿʠʤʘ 

ʿʝ ʧʦʪʨʝʙʥʘ ʬʠʥʘʥʩʠʿʩʢʘ ʠ ʜʨʫʛʘ ʧʦʤʦ˂ ɺʣʘʜʝ ʢʘʢʦ ʙʠ ʩʫ ʩʝ ʦʩʠʛʫʨʘʣʘ ʠʟʛʨʘʜˁʘ 

ʥʝʦʧʭʦʜʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʘʦ ʠ ʧʨʠʧʨʝʤʘ ʧʠʣʦʪ ʧʨʦʿʝʢʘʪʘ ʢʦʿʠ ˂ʝ 

ʧʦʢʨʠʚʘʪʠ ʥʝʢʦʣʠʢʦ ʨʫʨʘʣʥʠʭ ʦʧʰʪʠʥʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʿʝ ʫ ʪʦʢʫ 2017. ʛʦʜʠʥʝ ʫʯʝʩʪʚʦʚʘʣʦ ʫ ʧʨʦʛʨʘʤʫ ʢʦʥʩʫʣʪʘʮʠʿʘ ʧʦʜ ʥʘʟʠʚʦʤ 

Ăʈʘʟʚʦʿ ʬʠʢʩʥʦʛ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠò, ʦʨʛʘʥʠʟʦʚʘʥʦʛ ʦʜ ʩʪʨʘʥʝ 

ʂʦʨʝʿʩʢʦʛ ʠʥʩʪʠʪʫʪʘ ʟʘ ʨʘʟʚʦʿ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʜʨʫʰʪʚʘ (KISDI), ʘ ʫʟ ʧʦʜʨʰʢʫ ʢʦʨʝʿʩʢʦʛ 

ʄʠʥʠʩʪʘʨʩʪʚʘ ʟʘ ʥʘʫʢʫ ʠ ʠʥʬʦʨʤʘʮʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ 

ʧʨʦʿʝʢʪʘ ʙʠ˂ʝ ʠʩʢʘʟʘʥʠ ʫ ʟʘʚʨʰʥʦʤ ʠʟʚʝʰʪʘʿʫ ʥʘʚʝʜʝʥʦʛ ʢʦʨʝʿʩʢʦʛ ʠʥʩʪʠʪʫʪʘ, ʠ ʙʠ˂ʝ 

ʦʩʥʦʚ ʟʘ ʧʨʦʨʘʯʫʥ ʪʨʦʰʢʦʚʘ ʠʟʛʨʘʜˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ.  
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3. ʈɽʇʋɹʃʀʂɸ ʉʈɹʀɱɸ ʀ ɱɽɼʀʅʉʊɺɽʅʆ ɼʀɻʀʊɸʃʅʆ ʊʈɾʀʐʊɽ 

Eʚʨoʧʩʢa ʫʥʠja je ʪʦʢʦʤ 2010. ʛʦʜʠʥʝ, ʫʩʚojʠʣa ʉʪʨaʪeʛʠjʫ ĂEʚʨoʧa 2020: ʉʪʨaʪeʛʠja ʟa 

ʧaʤeʪʥʠ, oʜʨʞʠʚ ʠʠʥʢʣʫʟʠʚʥʠ ʨaʩʪò. ʋ ʧʦʤʝʥʫʪʦʿ ʩʪʨʘʪʝʛʠʿʠ ʜʝʬʠʥʠʩʘʥ ʿʝ ʤʦʜʝʣ ʟʘ ʫʩʧʝʰʥʦ 

ʦʙʝʟʙʝʹʠʚʘˁʝ ʠʟʣʘʩʢʘ ʠʟ ʬʠʥʘʥʩʠʿʩʢʝ ʠ ʝʢʦʥʦʤʩʢʝ ʢʨʠʟʝ ʢʦʿʠ ʿʝ ʜʘʪ ʢʘʦ ʢʨʘʪʢʦʨʦʯʥʠ ʮʠˀ, ʘ 

ʧʦʨʝʜ ʪʦʛʘ, ʢʘʦ ʜʫʛʦʨʦʯʥʠ ʮʠˀ, ʨʘʟʨʘʹʝʥ ʿʝ ʤʦʜʝʣ ʢʦʿʠ ʙʠ oʙeʟʙeʜʠʦ oʜʨʞʠʚʫ ʙʫʜʫ˂ʥoʩʪ ʩa 

ʚʠʰe ʧoʩʣa ʠ ʫʟ ʙoʝˀ ʫʩʣoʚʝ ʞʠʚoʪa. ɼʘ ʙʠ ʩʝ ʥʘʚʝʜʝʥʠ ʮʠˀʝʚʠ ʦʩʪʚʘʨʠʣʠ, Eʋ je, ʢʘʦ ʚoʜe˂ʫ 

ʠʥʠʮʠjaʪʠʚʫ, ʠʩʪʘʢʣʘ ʿʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ ʪʨʞʠʰʪʝ. 

ɼʠʛʠʪʘʣʥʘ ʘʛʝʥʜʘ

ɱʝʜʠʥʩʪʚʝʥʦ   

ʊʨʞʠʰʪʝ

ʀʥʪʝ-

ʦʧʝʨʘʙʠʣʥʦʩʪ

ʉʫʟʙʠʪʠ 

Cyber -

ʢʨʠʤʠʥʘʣ

ʀʥʚʝʩʪʠʮʠʿʝ

ʫ ʤʨʝʞʫ

ʀʩʪʨʘʞʠʚʘˁʝ

ʠ ʨʘʟʚʦʿ

ɼʠʛʠʪʘʣʥʘ 

ʧʠʩʤʝʥʦʩʪ

ʀʟʘʟʦʚʠ ʫ 

ʨʘʟʚʦʿʫ 

ʜʨʫʰʪʚʘ

 

ʉʣʠʢʘ 3.1. ʂʦʤʧʦʥʝʥʪʝ ʜʠʛʠʪʘʣʥʝ ʘʛʝʥʜʝ 

ʉʚʝʫʢʫʧʥʠ ʮʠˀ ɼʠʛʠʪʘʣʥʝ ʘʛʝʥʜʝ ʿʝ ʜʘ ʦʙʝʟʙʝʜʠ ʦʜʨʞʠʚʫ ʝʢʦʥʦʤʩʢʫ ʠ ʩʦʮʠʿʘʣʥʫ ʜʦʙʠʪ ʦʜ 

ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ, ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʙʨʟʦʤ ʠ ʫʣʪʨʘʙʨʟʦʤ ʠʥʪʝʨʥʝʪʫ ʠ 

ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ.  

Oʚa ʠʥʠʮʠjaʪʠʚa je ʫʩʤeʨeʥa ʥa ʨaʟʚoj ʜʠʛʠʪaʣʥoʛ jeʜʠʥʩʪʚeʥoʛ ʪʨʞʠʰʪa ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʜʨʫʯʿʝ ʟʘ ʥʘʿʰʠʨʝ ʠʩʪʨʘʞʠʚʘˁʝ, ʢʘʦ ʠ ʧʨoʤoʮʠjʫ ˁeʛoʚe ʧʨeʜʥoʩʪʠ ʟa ʬʠʨʤe ʠ 

ʜoʤa˂ʠʥʩʪʚa. ʊʘʢʦʹʝ, ʠʥʠʮʠʿʘʪʠʚʘ ʧoʜʨʞaʚa ʨaʟʚoj ʠʥʪeʨʥeʪa ʚeʣʠʢʠʭ ʙʨʟʠʥʘ ʠ ʝˁʛʦʚʫ 

ʜʦʩʪʫʧʥʦʩʪ ʜʦ ʩʚʠʭ ʛʨʘʹʘʥʘ. Jeʜʠʥʩʪʚeʥʠʤ ʜʠʛʠʪaʣʥʠʤ ʪʨʞʠʰʪeʤ oʪʚaʨajʫ ʩe ʥoʚe ʧʨʠʣʠʢe ʟa 

ʧoʜʩʪʠʮaˁe ʧʨʠʚʨeʜe e-ʪʨʛoʚʠʥoʤ, ʠʩʪoʚʨeʤeʥo oʣaʢʰaʚajʫ˂ʠ ʨʝʛʫʣʘʪʦʨʥʫ ʠ ʬʠʥaʥʩʠjʩʢʫ 

ʫʩʢʣaʹeʥoʩʪ ʟa ʧʨeʜʫʟe˂a ʠ ʜajʫ˂ʠ ʚʠʰe ʤoʛʫ˂ʥoʩʪʠ ʢoʨʠʩʥʠʮʠʤa ʩʪʚaʨaˁeʤ eʣeʢʪʨoʥʩʢe 

ʫʧʨaʚe. Tʨʞʠʰʥe ʠ jaʚʥe ʫʩʣʫʛe ʨaʟʚʠjeʥe ʫ oʢʚʠʨʫ ʜʠʛʠʪaʣʥoʛ ʪʨʞʠʰʪa ʧʨeʣaʟe ʥa ʤoʙʠʣʥe 

ʧʣaʪʬoʨʤe ʠ ʧoʩʪajʫ ʩʚeʧʨʠʩʫʪʥe, ʥʫʜe˂ʠ ʧʨʠʩʪʫʧ ʠʥʬoʨʤaʮʠjʘʤʘ ʠ ʩaʜʨʞajʫ ʙʠʣo ʢaʜa, ʙʠʣo 

ʛʜe ʠ ʥa ʙʠʣo ʢoʤ ʫʨeʹajʫ. 

3.1.1. ʎʠˀʝʚʠ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʿʝ ʜʦʥʝʣʘ ʉʪʨʘʪʝʛʠʿʫ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ ʢʦʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ 

ʪʨʠ ʪʝʤʝˀʘ: 

1. ʙʦeˀʤ ʧʨʠʩʪʫʧʫ ʜʠʛʠʪʘʣʥʠʤ ʜʦʙʨʠʤʘ ʠ ʩʝʨʚʠʩʠʤʘ ʟʘ ʧʦʪʨʦʰʘʯʝ ʠ ʧʨʝʜʫʟʝ˂ʠʤʘ ʰʠʨʦʤ 

ɽʚʨʦʧʝ; 

2. ʩʪʚʘʨʘˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʦʢʨʫʞʝˁʘ ʠ ʿʝʜʥʘʢʠʭ ʫʩʣʦʚʘ ʫ ʢʦʤʝ ʜʠʛʠʪʘʣʥʝ ʤʨʝʞʝ ʠ 

ʩʝʨʚʠʩʠ ʤʦʛʫ ʜʘ ʩʝ ʨʘʟʚʠʿʘʿʫ; 

3. ʠʩʢʦʨʠʰ˂ʝʥʦʩʪʠ ʧʫʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ ʢʘʦ ʧʦʢʨʝʪʘʯʘ ʨʘʟʚʦʿʘ. 

 

ʅʘʚʝʜʝʥʠ ʩʫ ʧʨʦʙʣʝʤʠ ʠ ʧʨʝʧʨʝʢʝ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʥʘ ʠʥʪʝʨʥʝʪʫ, ʠ ʪʦ ʿʝʨ ʛʨʘʹʘʥʠʤʘ ɽʋ ʥʠʩʫ 

ʜʦʩʪʫʧʥʠ ʩʚʠ ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʝ ʠ ʩʘʤʦ 15% ˁʠʭ ʥʘ ʠʥʪʝʨʥʝʪʫ ʢʫʧʫʿʝ ʢʦʨʠʩʪʝ˂ʠ ʧʦʥʫʜʝ ʜʨʫʛʝ 

ʜʨʞʘʚʝ ʯʣʘʥʠʮʝ ɽʋ. ʂʘʦ ʛʣʘʚʥʘ ʧʨʝʧʨʝʢʘ ʟʘ ʧʦʩʪʠʟʘˁʝ ʪʝʤʝˀʘ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʥʝ ʠʩʪʠʯʝ ʩʝ ʥʝʜʦʩʪʘʪʘʢ ʩʧʦʩʦʙʥʦʩʪʠ, ʚʝ˂ ʯʠˁʝʥʠʮʘ ʜʘ ʪʨʞʠʰʪʝ ɽʋ ʥʠʿʝ ʢʦʤʧʘʢʪʥʦ.  
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˳͍͊ͤͦ-͙͍ͨͪ͊ͭͤͦ ͔͍ͨ͊ͪͭͤͪͫͭͦ ͦ 
͔͙͎͙ͫ͊͋ͪͫͯͪͤͦͫͭ͞

ɹʦˀʠ ʧʨʠʩʪʫʧ 

ʜʠʛʠʪʘʣʥʠʤ 

ʜʦʙʨʠʤʘ ʠ 

ʩʝʨʚʠʩʠʤʘ

ʆʢʨʫʞʝˁʝ 

ʫ ʢʦʤʝ 

ʜʠʛʠʪʘʣʥʝ 

ʤʨʝʞʝ ʠ 

ʩʝʨʚʠʩʠ ʤʦʛʫ ʜʘ 

ʩʝ ʨʘʟʚʠʿʘʿʫ

ɼʠʛʠʪʘʣʠʟʘʮʠʿʘ 

ʢʘʦ  ʧʦʢʨʝʪʘʯ 

ʨʘʟʚʦʿʘ

˽͍͙ͪ͊͊͡ ͔͎͙ͪͦͪ͊ͤ͟;͔ͤ 
͙͔͔ͤͭͪͤͭ ͔ͨͪͦ͒͊͞

˽ͦ͋ͦ͢΄͔͊ͥ ͔͎͙ͨͪͦͪ͊ͤ͟;͔ͤ 
͍͔͒ͦͫͭ͊ ͔ͨ͊ͭ͊͟

͙͔̂͒͊ͥ͟ α͎ ͔͎ͦͪ͊ͺ͎ͫͦ͟ 
͙͋ͦͪ͊ͥ͊͟͡έ

˾͔ͺͦͪͣ͊ ͔͍͎ͪͦͨͫͦ͟ ͊ͦͤ͊͘͟ ͙ 
͙͊ͯͭͦͪͫͣ͟ ͍͙ͨͪ͊ͣ͊

˿͔͔ͣ͊ͥͥ ͙͙͔͋ͪͦͪ͊ͭ͟͞ 
͍͔͔ͨͦ͊ͤ͘ ͫ͊ ˽˨ˤ-ͦͣ

͔͔͙́ͦͣͯͤ͊͟͟͡ͼ͙ͦͤ͊ ͍͙ͨͪ͊͊͡

˽͍͙ͪ͊͊͡ ͦ ͙͍͙͔͙͊ͯ͒ͦͯͤͣ͘͡ 
͔͙͙ͣ͒ͣ͊͞

˽ͪͦͼ͔ͤ͊ ͎͔ͯͦ͡ ͙͔͔ͤͭͪͤͭ 
ͨ͊ͭ͡ͺ͙ͦͪͣ

ˣͦͪ͋͊ ͙͍ͨͪͦͭ ͔͙͙ͤ͊ͦͤͭ͘͟ͻ 
͙͔͔ͤͭͪͤͭ ͫ͊͒ͪ͗͊͊͞

˽͔ͦͫͭͯͨ͊ͥ ͙͡;͙ͤͻ ͨͦ͒͊ͭ͊͊͟  
ͯ ͙͎͙͙͒ͭ͊ͤͣ͡ ͎ͯͫͯ͊ͣ͊͡

˳͊;͔͊ͥ ͙͍͔͔ͨͪͪ͒ ͦ͊͟͞ ͔ͫ 
͔͔͙ͭͣ͢ ͤ͊ ͨͦ͒͊ͼ͙ͣ͊

˽͙͙͔͙ͪͦͪͭͭ ͊͘ ͔ͤͦͪͣ ͙ 
͙͔͔͙ͤͭͪͦͨͪ͊͋ͤͦͫͭ͡

ˮ͎ͪ͊͒ͥ͊͘ ͔͙͔͎͒ͤͫͭͤͦ͞ 
͙͎͙͎͒ͭ͊ͤͦ͡ ͙ͭͪ͗΄ͭ͊

ɱʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ  ʪʨʞʠʰʪʝ

 

ʉʣʠʢʘ 3.2. ʎʠˀʝʚʠ ʿ ʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʟʘʪʚʦʨʝʥʦʩʪ ʪʨʞʠʰʪʘ ʫʚʝʢ ʧʨʝʜʩʪʘʚˀʘ ʩʠʛʫʨʘʥ ʢʦʨʘʢ ʢʘ ʥʝʫʩʧʝʭʫ, ɽʋ ʿʝ 

ʧʣʘʥʠʨʘʣʘ ʜʘ ʧʦʚʝ˂ʘ ʝ-ʪʨʛʦʚʠʥʫ ʠ ʦʩʪʚʘʨʠ ʚʝ˂ʫ ʧʦʚʝʟʘʥʦʩʪ ʟʝʤʘˀʘ ʯʣʘʥʠʮʘ. ʇʣʘʥ ʫʣʘʛʘˁʘ, 

ʧʦʤʦ˂ʠ ˂ʝ ɽʋ ʜʘ ʦʩʪʚʘʨʠ ʩʚʦʿʝ ʮʠˀʝʚʝ ʫ ʫʚʦʹʝˁʫ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʠʥʪʝʨʥʝʪʘ ʩʪʚʘʨʘˁʝʤ 

ʜʠʛʠʪʘʣʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʿʝ ʜʘ ʜʦ 2020. ʛʦʜʠʥʝ ʙʫʜʝ ʧʦʪʧʫʥʦ ʧʦʢʨʠʚʝʥʘ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠʤ ʧʨʠʩʪʫʧʦʤ (ʥʘʿʤʘˁʝ 30ʄbps). ʅʘʿʥʦʚʠʿʠ ʧʣʘʥʦʚʠ ɽʋ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʜʘ ˂ʝ 

ʧʦʢʨʠʚʝʥʦʩʪ ʰʠʨʦʢʦʧʦʿʘʩʥʠʤ ʠʥʪʝʨʥʝʪʦʤ ʦʜ ʦʚʝ ʛʦʜʠʥʝ (2017.) ʙʠʪʠ 75-100% ʟʘ ʩʚʘʢʦʛ 

ʛʨʘʹʘʥʠʥʘ ɽʚʨʦʧʝ. 

ʆʩʪʚʘʨʝˁʝʤ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ ʫ ɽʚʨʦʧʩʢʦʿ ʫʥʠʿʠ ʦʿʘʯʘ˂ʝ ʩʝ  ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʠ 

ʩʪʚʦʨʠʪʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʥʦʚʘ ʨʘʜʥʘ ʤʝʩʪʘ. ʇʦʨʝʜ ʫʢʠʜʘˁʘ ʥʘʧʣʘʪʝ ʨʦʤʠʥʛʘ ʟʘ ʧʦʟʠʚʝ, SMS ʧʦʨʫʢʝ, 

ʠ ʤʨʝʞʥʦ ʧʦʚʝʟʠʚʘˁʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʜʨʞʘʪʠ ʧʨʝʜʣʦʛ ʦʪʚʦʨʝʥʦʛ ʠʥʪʝʨʥʝʪʘ ʟʘ ʩʚʝ, ʫ ʩʤʠʩʣʫ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʠʤʘ ʧʦ ʢʦʥʢʫʨʝʥʪʥʠʤ ʮʝʥʘʤʘ ʧʦʿʝʜʠʥʮʠʤʘ ʠ ʧʨʝʜʫʟʝʪʥʠʮʠʤʘ, ʧʨʦʜʘʚʮʠʤʘ ʠ 

ʢʫʧʮʠʤʘ, ʧʦʩʣʫʞʠʪʝˀʠʤʘ ʠ ʢʦʨʠʩʥʠʮʠʤʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ, ʧʨʫʞʘʦʮʠ ʠʥʪʝʨʥʝʪ ʫʩʣʫʛʘ ʙʠʣʠ ʙʠ 

ʦʙʘʚʝʟʥʠ ʥʝ ʩʘʤʦ ʜʘ ʦʩʪʚʘʨʝ ʦʩʥʦʚʥʝ ʧʦʪʨʝʙʝ ʧʦʪʨʦʰʘʯʘ, ʚʝ˂ ʠ ʜʘ ʦʩʪʚʘʨʝ ʠ ʧʦʩʝʙʥʝ ʟʘʭʪʝʚʝ ʢʘʦ 

ʰʪʦ ʩʫ ʜʠʨʝʢʪʥʠ ʠʥʪʝʨʥʝʪ ʧʨʝʥʦʩ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʿʝ, ʨʘʟʚʠʿʘʿʫ˂ʠ ʩʦʧʩʪʚʝʥʝ ʫʩʣʫʛʝ. ʋ ʿʫʣʫ 

2017. ʛʦʜʠʥʝ, ʚʠʰʝ ʦʜ 98% ʧʦʧʫʣʘʮʠʿʝ ʿʝ ʙʠʣʦ ʧʦʢʨʠʚʝʥʦ 3G ʤʨʝʞʦʤ, ʘ ʦʢʦ 95% ʧʦʧʫʣʘʮʠʿʝ 4G 

ʤʨʝʞʦʤ.  

 

3.1.2. ʀʥʜʝʢʩ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ 

ʀʥʜʝʢʩ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ ʿʝ ʠʥʩʪʨʫʤʝʥʪ ʢʦʿʠʤ ʩʝ ʤʝʨʠ ʥʘʧʨʝʜʘʢ ʜʨʞʘʚʘ ʯʣʘʥʠʮʘ 

ɽʋ ʫ ʩʤʠʩʣʫ ʨʘʟʚʠʿʝʥʦʩʪʠ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ. ʋ 2016. ʛʦʜʠʥʠ ʫʚʝʜʝʥ ʿʝ ʀʥʜʝʢʩ 

ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ (DESI, Digital Economy and Society Index) ʢʦʿʠ ʦʙʿʝʜʠˁʫʿʝ ʩʢʫʧ 

ʧʦʢʘʟʘʪʝˀʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʝʚʨʦʧʩʢʝ ʜʠʛʠʪʘʣʥʝ ʧʦʣʠʪʠʢʝ. DESI ʿʝ ʩʘʯʠˁʝʥ ʦʜ 5 

ʛʣʘʚʥʠʭ ʦʙʣʘʩʪʠ ʢʦʿʝ ʩʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʘ ʚʠʰʝ ʦʜ 30 ʧʦʢʘʟʘʪʝˀʘ. 
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ɼʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘɼʠʛʠʪʘʣʥʦ ʜʨʫʰʪʚʦ

ɱʝʜʠʥʩʪʚʝʥʦ ʪʨʞʠʰʪʝ

ɼʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘ ʠ ʜʨʫʰʪʚʦ

 

ʉʣʠʢʘ 3.3. ɼʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘ ʠ ʜʨʫʰʪʚʦ 

DESI ʠʥʜʝʢʩ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʢʘʦ ʧʦʥʜʝʨʠʩʘʥʠ ʧʨʦʩʝʢ 5 ʛʣʘʚʥʠʭ DESI ʢʘʪʝʛʦʨʠʿʘ: ʧʦʚʝʟʘʥʦʩʪʠ 

(25%), ˀʫʜʩʢʦʛ ʢʘʧʠʪʘʣʘ (25%), ʢʦʨʠʰ˂ʝˁʘ ʠʥʪʝʨʥʝʪʘ (15%), ʠʥʪʝʛʨʘʮʠʿʝ ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ (20%) ʠ ʿ ʘʚʥʠʭ ʜʠʛʠʪʘʣʥʠʭ ʩʝʨʚʠʩʘ (15%). 

ˮ˹˨˩˴˿ ˨ˮ˥ˮ́ˢ˶˹˩ 
˽˾ˮˤ˾˩˨˩ ˮ ˨˾̂̊́ˤˢ 

(DESI)

˽˻ˤ˩˭ˢ˹˻˿́

1

˷̂˨˿˴ˮ ˴ˢ˽ˮ́ˢ˶

2

˴˻˾ˮ̊̔˩˺˩ ˮ˹́˩˾˹˩́ˢ

3
ˮ˹́˩˥˾ˢ̇ˮ˳ˢ ˨ˮ˥ˮ́ˢ˶˹ˮ̆ 

́˩̆˹˻˶˻˥ˮ˳ˢ

4

˳ˢˤ˹ˮ ˨ˮ˥ˮ́ˢ˶˹ˮ 
˿˩˾ˤˮ˿ˮ

5

 

ʉʣʠʢʘ 3.4. ʀʥʜʝʢʩ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ 

ʀʥʪʝʨʥʝʪ ʠ ʜʠʛʠʪʘʣʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʤʝˁʘʿʫ ʥʘʰ ʩʚʝʪ ʫ ʩʚʠʤ ʜʝʣʦʚʠʤʘ ʜʨʫʰʪʚʘ ʠ ʫ ʩʚʠʤ 

ʧʦʜʨʫʯʿʠʤʘ ʧʦʩʣʦʚʘˁʘ, ʫʯʝʩʪʚʫʿʫ ʫ ʧʨʠʚʨʝʜʠ, ʢʘʢʦ ʥʘʮʠʦʥʘʣʥʦʿ, ʪʘʢʦ ʠ ʛʣʦʙʘʣʥʦʿ, ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʿʝʜʘʥ ʦʜ ʤʘʣʦʙʨʦʿʥʠʭ ʪʨʝʥʜʦʚʘ ʢʦʿʠ ʩʫ ʫʩʧʝʣʠ ʜʘ ʦʜʨʞʝ ʧʦʟʠʪʠʚʥʝ ʨʝʟʫʣʪʘʪʝ ʠ ʜʘ ʩʝ ʠ ʜʘˀʝ 

ʨʘʟʚʠʿʘʿʫ ʫʧʨʢʦʩ ʩʚʝʪʩʢʦʿ ʝʢʦʥʦʤʩʢʦʿ ʢʨʠʟʠ. 

1. ʇʦʚʝʟʘʥʦʩʪ ʛʦʚʦʨʠ ʢʦʣʠʢʦ ʿʝ ʨʘʰʠʨʝʥ, ʙʨʟ ʠ ʧʨʠʩʪʫʧʘʯʘʥ ʧʨʠʩʪʫʧ ʰʠʨʦʢʦʧʦʿʘʩʥʦʤ 

ʠʥʪʝʨʥʝʪʫ, ʢʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʬʠʢʩʥʠʭ ʠ ʤʦʙʠʣʥʠʭ ʧʨʠʢˀʫʯʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʙʨʦʿ 

ʩʪʘʥʦʚʥʠʢʘ, ʮʝʥʝ ʪʘʢʚʦʛ ʠʥʪʝʨʥʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʫʧʦʚʥʫ ʤʦ˂ ʧʨʝʪʧʣʘʪʥʠʢʘ. ɼʘʥʘʩ, 

ʤʝʹʫʪʠʤ, ʿʝʜʥʦʩʪʘʚʥʘ ʠʥʪʝʨʥʝʪ ʢʦʥʝʢʮʠʿʘ ʚʠʰʝ ʥʠʿʝ ʜʦʚʦˀʥʘ. ɼʘ ʙʠ ʠʤʘʣʠ ʢʦʨʠʩʪʠ ʦʜ 

ʧʫʥʦʛ ʨʘʟʚʦʿʘ ʢʦʿʝ ʜʦʥʦʩʠ ʠʥʪʝʨʥʝʪ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ 

ʩʚʘʢʦʤ ʛʨʘʹʘʥʠʥʫ. ʉʪʦʛʘ ʦʚʘ ʢʘʪʝʛʦʨʠʿʘ ʜʦʧʨʠʥʦʩʠ ʩʘ 25% ʫʢʫʧʥʦʿ ʚʨʝʜʥʦʩʪʠ DESI. 
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2. ɲʫʜʩʢʠ ʢʘʧʠʪʘʣ ʧʨʘʪʠ ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʫʢʫʧʥʝ ʧʦʧʫʣʘʮʠʿʝ ʠ ʨʘʜʥʝ ʩʥʘʛʝ, ʘ ʦʚʘ 

ʢʘʪʝʛʦʨʠʿʘ ʜʦʧʨʠʥʦʩʠ ʫʢʫʧʥʦʤ DESI ʠʥʜʝʢʩʫ ʩʘ 25%. ɲʫʜʩʢʠ ʢʘʧʠʪʘʣ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ 

ʦʜ ʪʝʤʝˀʘ ʜʠʛʠʪʘʣʥʝ ʧʨʠʚʨʝʜʝ ʠ ʜʨʫʰʪʚʘ. 

3. ʂʦʨʠʰ˂ʝˁʝ ʠʥʪʝʨʥʝʪʘ ʦʙʫʭʚʘʪʘ ʧʨʘ˂ʝˁʝ online ʘʢʪʠʚʥʦʩʪʠ ʧʦʧʫʣʘʮʠʿʝ, ʦʜ ʧʨʘ˂ʝˁʘ 

ʚʝʩʪʠ ʜʦ ʢʦʨʠʰ˂ʝˁʘ ʝ-banking-a ʠ ʝ-ʪʨʛʦʚʠʥʝ, ʦʙʿʝʜʠˁʫʿʝ ʩʝ ʫ ʩʢʫʧ ʢʦʨʠʰ˂ʝˁʝ 

ʠʥʪʝʨʥʝʪʘ. ʊʘ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʯʠʥʝ ʧʦ 15% ʠʥʜʝʢʩʘ. 

4. ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʩʢʫʧ ʧʦʢʘʟʘʪʝˀʘ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʢʦʣʠʢʦ 

ʫʩʧʝʰʥʦ ʢʦʤʧʘʥʠʿʝ ʠʥʪʝʛʨʠʰʫ ʢˀʫʯʥʝ ʜʠʛʠʪʘʣʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʝ-ʨʘʯʫʥ, ʝ-

ʪʨʛʦʚʠʥʘ, cloud ʩʝʨʚʠʩʠ, ʠ ʜʦʧʨʠʥʦʩʝ ʫʢʫʧʥʦʤ ʠʥʜʝʢʩʫ ʩʘ 20%, ʙʫʜʫ˂ʠ ʜʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝ 

ʜʠʛʠʪʘʣʥʝ ʠʥʪʝʛʨʘʮʠʿʝ ʫ ʧʦʩʣʦʚʥʦʤ ʩʝʢʪʦʨʫ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʦʢʨʝʪʘʯʘ ʨʘʟʚʦʿʘ. 

5. ɱʘʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʝʨʚʠʩʠ ʦʙʫʭʚʘʪʘʿʫ ʝ-ʚʣʘʜʫ, ʝ-ʟʜʨʘʚʩʪʚʦ (ʤʝʪʦʜʦʣʦʛʠʿʘ 2016. ʛʦʜʠʥʝ) ʠ 

ʩʣʠʯʥʝ ʫʩʣʫʛʝ. ɼʘʢʣʝ, ʠʩʢʘʟʫʿʫ ʩʪʝʧʝʥ ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ ʿʘʚʥʠʭ ʩʝʨʚʠʩʘ ʩʘ ʬʦʢʫʩʦʤ ʥʘ e-

government. ʄʦʜʝʨʥʠʟʘʮʠʿʘ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʿʘʚʥʠʭ ʩʝʨʚʠʩʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʚʝ˂ʘˁʘ 

ʝʬʠʢʘʩʥʦʩʪʠ ʿʘʚʥʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ, ʢʘʦ ʠ ʝʬʠʢʘʩʥʠʿʝ ʧʨʫʞʘˁʝ ʫʩʣʫʛʘ ʛʨʘʹʘʥʠʤʘ. ʆʚʘ 

ʢʘʪʝʛʨʠʿʘ ʜʦʧʨʠʥʦʩʠ DESI ʠʥʜʝʢʩʫ ʧʦʥʜʝʨʘʮʠʿʦʤ ʦʜ 15%. 

DESI ʠʥʜʝʢʩ ʯʠʥʠ ʪʨʦʩʣʦʿʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʫ ʢʦʿʦʿ ʩʫ ʥʘ ʥʘʿʥʠʞʝʤ ʩʣʦʿʫ ʧʦʜʘʮʠ ʚʝʟʘʥʠ ʟʘ 

ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠʩʪʫʧʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʠ ʠʥʪʝʨʥʝʪʫ, ʢʘʦ ʠ ʢʦʨʠʰ˂ʝˁʝ ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ. ʅʘ ʩʨʝʜˁʝʤ (ʜʨʫʛʦʤ) ʩʣʦʿʫ ʩʫ ʠʟʚʝʜʝʥʝ ʚʝʣʠʯʠʥʝ ʢʦʿʝ ʢʘʨʘʢʪʝʨʠʰʫ ʦʜʨʝʹʝʥʝ ʩʣʫʞʙʝ 

ʦʜʥʦʩʥʦ ʩʝʨʚʠʩʠ ʛʨʫʧʠʩʘʥʠ ʧʦ ʢʘʪʝʛʦʨʠʿʘʤʘ. ʆʚʝ ʚʝʣʠʯʠʥʝ ʩʝ ʢʚʘʥʪʠʬʠʢʫʿʫ ʥʘ ʦʩʥʦʚʫ 

ʧʦʥʜʝʨʠʩʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʩʘ ʦʩʥʦʚʥʦʛ ʩʣʦʿʘ. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʟʨʘʯʫʥʘʚʘˁʘ DESI ʿʝ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʘʣʛʦʨʠʪʤʠʤʘ ʠ ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʿʝ ʨʘʟʚʠʣʘ ʉʚʝʪʩʢʘ ʙʘʥʢʘ. 

ɿʘʰʪʦ ʿʝ ʚʘʞʥʦ ʢʦʨʠʩʪʠʪʠ DESI? ʅʝ ʪʨʝʙʘ ʟʘʙʦʨʘʚʠʪʠ ʜʘ ʧʦʩʪʦʿʝ ʜʨʞʘʚʝ ʢʦʿʝ ʙʠ ʩʝ ʤʦʛʣʝ 

ʦʢʘʨʘʢʪʝʨʠʩʘʪʠ ʩʣʠʯʥʦʤ ʨʘʟʚʠʿʝʥʦʰ˂ʫ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʘʣʠ ʩʫ ʨʘʟʚʠʿʘʣʝ ʧʦʪʧʫʥʦ 

ʨʘʟʣʠʯʠʪʝ ʪʝʭʥʠʢʝ, ʢʘʦ ʰʪʦ ʩʫ, ʥʘ ʧʨʠʤʝʨ, ʦʧʪʠʯʢʠ ʠ ʙʝʞʠʯʥʠ ʩʠʩʪʝʤʠ. ʉʪʦʛʘ ʿʝ ʟʘ ˁʠʭʦʚʦ 

ʧʦʨʝʹʝˁʝ ʥʝʦʧʭʦʜʥʦ ʠʤʘʪʠ ʩʣʦʞʝʥʘ ʤʝʨʠʣʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʙʨʦʿʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʘ ʦʧʠʩʫʿʫ 

ʩʪʘˁʝ ʫ ʤʨʝʞʠ, ʦʜʥʦʩʥʦ ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ.   

DESI ʫ 2016. ʛʦʜʠʥʠ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʠʟʥʦʩʠ ʫʢʫʧʥʦ 0,36 ʯʠʤʝ ʩʝ ʦʥʘ ʩʚʨʩʪʘʚʘ ʥʘ 28. ʤʝʩʪʦ, 

ʘʢʦ ʘʥʘʣʠʟʠʨʘʤʦ 28 ʯʣʘʥʠʮʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʠ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ. DESI 2016 ʿʝ ʩʘʩʪʘʚˀʝʥ ʦʜ 

ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʘʣʝʥʜʘʨʩʢʫ 2015. ʛʦʜʠʥʫ. DESI ʠʥʜʝʢʩ ʤʦʞʝ ʠʟʥʦʩʠʪʠ ʠʟʤʝʹʫ 0 ʠ 1. 

ʐʪʦ ʿʝ ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʚʝ˂ʘ, ʜʨʞʘʚʘ ʿʝ ʫʩʧʝʰʥʠʿʘ. 

ʋ ʥʘʨʝʜʥʦʿ ʪʘʙʝʣʠ ʩʫ ʧʨʠʢʘʟʝʥʝ ʩʚʝ ʦʙʣʘʩʪʠ DESI ʠʥʜʝʢʩʘ ʠ ʩʚʠ ʧʦʢʘʟʘʪʝˀʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪe ʟʘ 

ˁʝʛʦʚʦ ʠʟʨʘʯʫʥʘʚʘˁʝ. 

ʈʝʟʫʣʪʘʪʠ ʢʦʿʠʤʘ ʩʝ ʠʩʢʘʟʫʿʫ ʥʝʢʠ ʦʜ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʠʟʨʘʯʫʥʘʚʘ DESI (ʟʘ 2015. 

ʛʦʜʠʥʫ) ʩʫ: 

1. ʜʨʫʰʪʚʝʥʠ ʤʝʜʠʿʠ, ʦʜʥʦʩʥʦ ʦʛʣʘʰʘʚʘˁʝ, ʯʠʥʝ 31,15%, ʰʪʦ ʿʝ ʠʟʥʘʜ ʝʚʨʦʧʩʢʦʛ ʧʨʦʩʝʢʘ 

ʦʜ 18%, 

2. ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʤʝʹʫʪʠʤ, ʠ ʜʘˀʝ ʟʘʦʩʪʘʿʝ ʫ ʧʦʜʨʫʯʿʫ ʢʦʨʠʰ˂ʝˁʘ ʠʥʪʝʨʥʝʪʘ (61,85% 

ʛʨʘʹʘʥʘ ʨʝʜʦʚʥʦ ʢʦʨʠʩʪʠ ʠʥʪʝʨʥʝʪ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʢ ɽʋ ʦʜ 76%), 

3. ʩʘʤʦ 57,50% ʛʨʘʹʘʥʘ ʩʫ ʧʨʝʪʧʣʘʪʥʠʮʠ ʬʠʢʩʥʦʛ ʰʠʨʦʢʦʧʦʿʘʥʩʦʛ ʧʨʠʩʪʫʧʘ (ɽʋ ʧʨʦʩʝʢ 

ʿʝ 72%),  

4. ʧʦʢʨʠʚʝʥʦʩʪ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ ʥʦʚʝ ʛʝʥʝʨʘʮʠʿʝ, ʠʟʥʦʩʠ ʩʘʤʦ 30%, ʜʦʢ ʿʝ ʫ ɽʋ ʪʘʿ 

ʧʨʦʮʝʥʘʪ ʜʘʣʝʢʦ ʠʟʥʘʜ 71%, 
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5. ʧʨʠʩʪʫʧ ʧʨʝʢʦ ʬʠʢʩʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʿʝ ʩʢʫʧ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʦʩʝʯʥʘ ʧʨʠʤʘˁʘ. ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʨʠʧʘʜʘ ʩʢʫʧʫ ʟʝʤʘˀʘ ʢʦʿʝ ʫ ʦʚʦʤ ʧʦʛʣʝʜʫ 

ʥʘʧʨʝʜʫʿʫ, ʠʘʢʦ ʟʘʦʩʪʘʿʝ ʟʘ ɽʋ. 

ʅʘ ʩʣʝʜʝ˂ʝʤ (Ăʧʘʫʢò) ʜʠʿʘʛʨʘʤʫ ʿʝ ʧʨʠʢʘʟʘʥʦ ʦʩʥʦʚʥʠʭ ʧʝʪ ʢʦʤʧʦʥʝʥʘʪʘ DESI 2016: 

¶ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ (ʦʟʥʘʯʝʥʦ ʮʨʚʝʥʦʤ ʙʦʿʦʤ),  

¶ ʧʨʦʩʝʢ ʟʝʤʘˀʘ ɽʋ,  

¶ ʧʨʦʩʝʢ 5 ʟʝʤʘˀʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʫ ʟʘʯʝˀʫ ʣʠʩʪʝ, ʘ ʩʘ ʢʦʿʠʤʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʧʨʝʤʘ 

ʚʨʝʜʥʦʩʪʠ DESI ʠʥʜʝʢʩʘ, ʠʤʘ ʩʤʠʩʣʘ ʜʘ ʩʝ ʫʧʦʨʝʜʠ (ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ, ʈʝʧʫʙʣʠʢʘ 

ʀʪʘʣʠʿʘ, ʈʝʧʫʙʣʠʢʘ ɻʨʯʢʘ, ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʩʢʘ ʠ ʈʫʤʫʥʠʿʘ). 
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ʊʘʙʝʣʘ 3.1. ɺʨʝʜʥʦʩʪʠ DESI ʢʦʤʧʦʥʝʥʘʪʘ. 

ʂʘʪʝʛʦʨʠʿʝ   ʉʈɹʀɱɸ ɽʋ 2016 DESI ʢʘʪʝʛʦʨʠʿʝ DESI 2016 

1 ʇʦʚʝʟʘʥʦʩʪ 

1a ʌʠʢʩʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ 

1a1 ʌʠʢʩʥʘ BB ʧʦʢʨʠʚʝʥʦʩʪ 89,20% 97% 

0,264894667 

29. ʤʝʩʪʦ-ʧʦʩʣʝʜˁʝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,360661 

28. ʤʝʩʪʦ 

ʧʨʝʪʧʦʩʣʝʜˁʝ 

1a2 ʌʠʢʩʥʠ BB ʧʨʝʪʧʣʘʪʥʠʮʠ 57,50% 72% 

1b ʄʦʙʠʣʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ 

1b1 ʄʦʙʠʣʥʠ BB ʧʨʝʪʧʣʘʪʥʠʮʠ 76 75 

1b2 ʉʧʝʢʪʘʨ 42,50% 69% 

1c ɹʨʟʠʥʘ 
1c1 NGA ʧʦʢʨʠʚʘˁʝ 30% 71% 

1c2 ʇʨʝʪʧʣʘʪʥʠʮʠ ʙʨʟʦʛ BB 18,84% 30% 

1d ʇʨʠʩʪʫʧʘʯʥʦʩʪ 1d1 ʌʠʢʩʥʘ BB ʮʝʥʘ 3,90% 1,30% 

2 ɲʫʜʩʢʠ 

ʢʘʧʠʪʘʣ 

2a ʆʩʥʦʚʥʝ ʚʝʰʪʠʥʝ ʠ 

ʢʦʨʠʰ˂ʝˁʝ 

2a1 ʀʥʪʝʨʥʝʪ ʢʦʨʠʩʥʠʮʠ 61,85% 76% 

0,403541667 

26. ʤʝʩʪʦ 

2a2 ʆʩʥʦʚʥʝ ʢʦʤʧʿʫʪʝʨʩʢʝ ʚʝʰʪʠʥʝ 50% 55% 

2b ʅʘʧʨʝʜʥʝ ʚʝʰʪʠʥʝ ʠ 

ʨʘʟʚʦʿ 

2b1 ʀʂʊ ʩʪʨʫʯˁʘʮʠ / 3,70% 

2b2 STEM ʜʠʧʣʦʤʮʠ 15% 18% 

3 ʂʦʨʠʰ˂ʝˁʝ 

ʠʥʪʝʨʥʝʪʘ 

3a ʉʘʜʨʞʘʿ 

3a1 ɺʝʩʪʠ 59,90% 68% 

0,349147162 

27. ʤʝʩʪʦ 

3a2 ʄʫʟʠʢʘ, ʚʠʜʝʦ ʠ ʠʛʨʠʮʝ 50% 49% 

3a3 ɺʠʜʝʦ ʥʘ ʟʘʭʪʝʚ 41,00% 41% 

3b ʂʦʤʫʥʠʢʘʮʠʿʘ 
3b1 ɺʠʜʝʦ ʧʦʟʠʚ 51,30% 37% 

3b2 ɼʨʫʰʪʚʝʥʝ ʤʨʝʞʝ 69,45% 63% 

3c ʊʨʘʥʩʘʢʮʠʿʝ 
3c1 ɹʘʥʢʘʨʩʪʚʦ 12,97% 57% 

3c2 ʂʫʧʦʚʠʥʘ 32,20% 65% 

4 ʀʥʪʝʛʨʘʮʠʿʘ 

ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ 

4a ʇʦʩʣʦʚʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ 

4a1 ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʠ ʨʘʟʤʝʥʘ e- ʠʥʬʦʨʤʘʮʠʿʘ 16,20% 36% 

0,426225758 

10. ʤʝʩʪʦ 

4a2 RFID / 3,80% 

4a3 ɼʨʫʰʪʚʝʥʠ ʤʝʜʠʿʠ 31,15% 18% 

4a4 ʝʌʘʢʪʫʨʝ 33% n.a. 

4a5 Cloud 9,20% n.a. 

4b ʝʊʨʛʦʚʠʥʘ 

4b1 ʄʉʇ online ʧʨʦʜʘʿʘ 16% 16% 

4b2 ʧʨʦʤʝʪ eʊʨʛʦʚʠʥʝ 10,00% 9,40% 

4b3 ʇʨʝʢʦʛʨʘʥʠʯʥʘ online ʧʨʦʜʘʿʘ / 7,50% 

5 ɱʘʚʥʠ 

ʜʠʛʠʪʘʣʥʠ 

ʩʝʨʚʠʩʠ 

5a ʝʋʧʨʘʚʘ 

5a1 ʂʦʨʠʩʥʠʮʠ ʝʋʧʨʘʚʝ 15,20% 32% 

0,3729 

26. ʤʝʩʪʦ 

5a2 ʋʥʘʧʨʝʜ-ʧʦʧʫˁʝʥʠ ʦʙʨʘʟʮʠ 59 49 

5a3 ʂʦʤʧʣʝʪʠʨʘˁʝ online ʩʝʨʚʠʩʘ 35 81 

5a4 ɱʘʚʥʠ ʧʦʜʘʮʠ / 351  
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ʉʣʠʢʘ 3.5. ʂʦʤʧʦʥʝʥʪʝ ʀʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʨʝʤʘ ɽʋ 
 

ʅʘ ʦʩʥʦʚʫ DESI ʢʦʤʧʦʥʝʥʘʪʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ ʚʨʣʦ ʥʠʩʢʫ ʚʨʝʜʥʦʩʪ 

ʢʦʿʘ ʧʦʪʠʯʝ ʦʜ ʇʦʚʝʟʘʥʦʩʪʠ, ʢʘʦ ʠ ʜʘ ʠʤʘ ʥʘʿʙʦˀʠ ʨʝʟʫʪʘʪ ʫ ʢʘʪʝʛʦʨʠʿʠ ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ.  

 
ʉʣʠʢʘ 3.6. ʂʦʤʧʦʥʝʥʪʝ ʀʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʨʝʤʘ ʜʨʞʘʚʘʤʘ 

ʢʦʿʝ ʩʫ ʩʘ ˁʦʤ ʥʘ ʩʣʠʯʥʦʿ ʧʦʟʠʮʠʿʠ (ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ DESI) 

 

0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

2 ɲʫʜʩʢʠ 

ʢʘʧʠʪʘʣ 

3 ʂʦʨʠʰ˂ʝˁʝ ʠʥʪʝʨʥʝʪʘ 4 ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ 

5 ɱʘʚʥʠ 

ʜʠʛʠʪʘʣʥʠ 

ʩʝʨʚʠʩʠ 

ɽʚʨʦʧʩʢʘ ʫʥʠʿʘ ʇʦʩʣʝʜˁʠʭ 5 ʟʝʤʘˀʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ 

1 ʇʦʚʝʟʘʥʦʩʪ 
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ɺʨʝʜʥʦʩʪʠ ʢʦʿʠʤʘ ʩʝ ʠʩʢʘʟʫʿʝ ʜʦʧʨʠʥʦʩ ʢʘʪʝʛʦʨʠʿʘ Ăˀʫʜʩʢʠ ʢʘʧʠʪʘʣò ʠ Ăʠʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘò ʫ ʫʢʫʧʥʦʤ DESI, ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ ʈʝʧʫʙʣʠʢʘ ɻʨʯʢʘ, ʈʫʤʫʥʠʿʘ ʠ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʩʢʘ 

ʣʦʰʠʿʝ ʦʜ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʩʣʠʢʘ 3.6.  

ʅʘ ʥʘʨʝʜʥʠʤ ʛʨʘʬʠʢʦʥʠʤʘ, ʧʨʠʢʘʟʘʥʘ ʿʝ ʚʨʝʜʥʦʩʪ ʢʦʤʧʦʥʝʥʘʪʘ DESI ʠʥʜʝʢʩʘ ʟʘ 2016. ʛʦʜʠʥʫ ʟʘ 

ʩʚʠʭ ʧʝʪ ʦʙʣʘʩʪʠ ʧʦʿʝʜʠʥʘʯʥʦ, ʢʘʦ ʠ ʧʨʠʢʘʟ DESI ʠʥʜʝʢʩʘ ʟʘ 2016. ʛʦʜʠʥʫ, ʟʘ ʩʚʝ ʟʝʤˀʝ ɽʋ ʠ 

ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ.  

 

1. ʂʘʪʝʛʦʨʠʿʘ ʇʦʚʝʟʘʥʦʩʪ ʜʦʧʨʠʥʦʩʠ ʚʨʝʜʥʦʩʪʠ DESI ʩʘ 25% ʠ ʦʙʫʭʚʘʪʘ: 

1.1. ʌʠʢʩʥʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ (33%) ʢʦʿʠ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʢʦʿʠ ʤʦʛʫ ʠʤʘʪʠ ʧʨʠʩʪʫʧ ʬʠʢʩʥʦʤ ʠʥʪʝʨʥʝʪʫ (89.2%), 

¶ ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʢʦʿʘ ʩʫ ʧʨʝʪʧʣʘ˂ʝʥʘ ʥʘ ʬʠʢʩʥʠ ʠʥʪʝʨʥʝʪ (57.5%). 

1.2. ʄʦʙʠʣʥʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ (22%) ʢʦʿʠ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʧʨʝʪʧʣʘʪʘ ʥʘ ʤʦʙʠʣʥʠ ʥʪʝʨʥʝʪ,  

¶ ʇʨʦʮʝʥʘʪ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʠʿʩʢʦʛ ʩʧʝʢʪʨʘ ʢʦʿʠ ʿʝ ʜʦʜʝˀʝʥ ʟʘ ʤʦʙʠʣʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ, ʦʜ ʫʢʫʧʥʦʛ ʠʟʥʦʩʘ ʩʧʝʢʪʨʘ ʢʦʿʠ ʿʝ ʭʘʨʤʦʥʠʟʦʚʘʥ ʟʘ 

ʰʠʨʦʢʦʧʿʘʩʥʠ ʧʨʠʩʪʫʧ ʥʘ ʥʠʚʦʫ ɽʋ. 

1.3. ɹʨʟʠʥʫ (33%) ʢʦʿʫ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʫ ʜʨʞʘʚʠ ʢʦʿʘ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʩʪʫʧʘ ʬʠʢʩʥʠʤ 

ʤʨʝʞʘʤʘ ʥʦʚʝ ʛʝʥʝʨʘʮʠʿʝ ʟʘ ʧʨʠʩʪʫʧ ʫʟ ʧʨʦʪʦʢ ʢʦʿʠ ʿʝ ʚʝ˂ʠ ʠʣʠ ʿʝʜʥʘʢ 30 Mbps, 

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʠʤʘʿʫ ʧʨʝʪʧʣʘʪʫ ʥʘ ʬʠʢʩʥʫ ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʤʨʝʞʫ ʢʦʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ʧʨʝʥʦʩ ʙʨʟʠʥʦʤ ʠʟʥʘʜ 30 Mbps, ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʨʝʪʧʣʘʪʘ ʥʘ ʬʠʢʩʥʫ 

ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʤʨʝʞʫ. 

1.4. ɼʦʩʪʫʧʥʦʩʪ (11%) ʢʦʿʫ ʯʠʥʝ:  

¶ ʄʝʩʝʯʥʠ ʪʨʦʰʢʦʚʠ ʤʠʥʠʤʘʣʥʝ ʮʝʥʝ ʠʥʪʝʨʥʝʪ ʧʘʢʝʪʘ ʧʨʝʤʘ ʧʨʦʩʝʯʥʠʤ ʧʨʠʤʘˁʠʤʘ 

ʧʦʿʝʜʠʥʘʮʘ (ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʠʟʥʦʩ ʧʨʝʪʧʣʘʪʘ ʥʘ ʙʨʟʠ ʠʥʪʝʨʥʝʪ ʢʦʿʠ ʧʦʜʨʞʘʚʘ 

ʧʨʦʪʦʢ ʦʜ 30 Mb/s).  

ʌʠʢʩʥʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ʤʨʝʞʘʤʘ ʥʦʚʝ ʛʝʥʝʨʘʮʠʿʝ ʿʝ ʥʝʜʦʚʦˀʥʦ ʨʘʟʚʠʿʝʥ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ 

ʨʝʟʫʣʪʘʪʠ, ʟʘ ʧʘʨʘʤʝʪʨʝ ʢʦʿʠ ʦʜ ˁʝʛʘ ʟʘʚʠʩʝ, ʥʝ ʤʦʛʫ ʙʠʪʠ ʜʦʙʨʠ. ʆʜ ʯʝʪʠʨʠ ʧʦʜʢʘʪʝʛʦʨʠʿʝ ʢʦʿʝ 

ʯʠʥʝ Ăʧʦʚʝʟʘʥʦʩʪò, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ ʨʝʣʘʪʠʚʥʦ ʜʦʙʘʨ ʨʝʟʫʣʪʘʪ ʚʝʟʘʥ ʟʘ ʤʦʙʠʣʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ.  

ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʢʘʪʝʛʦʨʠʿʘ Ăʧʦʚʝʟʘʥʦʩʪò, ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʜʦʥʦʩʠ ʚʝʜʥʦʩʪ ʦʜ 0.26489667, ʢʘʦ 

ʠ ʜʘ ʩʝ ʠ ʦʥʘ ʧʦʥʜʝʨʠʰʝ ʩʘ 0.25. ɼʘʢʣʝ, ʦʚʦ ʩʚʘʢʘʢʦ ʥʘʿʚʠʰʝ ʜʦʧʨʠʥʦʩʠ ʥʠʩʢʦʿ ʫʢʫʧʥʦʿ ʚʨʝʜʥʦʩʪʠ 

ʠʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ (DESI) ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿ ʠ. 

ʅʘ ʥʠʩʢʫ ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ, DESI, ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʜʦʤʠʥʘʥʪʥʦ ʫʪʠʯʝ ʥʝʜʦʩʪʘʪʘʢ ʬʠʢʩʥʦʛ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ. 
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ʉʣʠʢʘ 3.7. ʂʘʪʝʛʦʨʠʿʘ Ăʇʦʚʝʟʘʥʦʩʪò, ʠʩʢʘʟʘʥʘ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʠ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ 

 

2. ʂʘʪʝʛʦʨʠʿʘ ɲʫʜʩʢʠ ʢʘʧʠʪʘʣ ʜʦʧʨʠʥʦʩʠ ʚʨʝʜʥʦʩʪʠʦ DESI ʩʘ 25% ʠ ʦʙʫʭʚʘʪʘ: 

1. ʆʩʥʦʚʥʝ ʚʝʰʪʠʥʝ ʠ ʢʦʨʠʰ˂ʝˁʝ (50%) ʢʦʿʝ ʯʠʥʠ:  

¶ ʧʨʦʮʝʥʪʘ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ ʙʘʨ ʿʝʜʥʦʤ ʥʝʜʝˀʥʦ, 

¶ ʧʨʦʮʝʥʪʘ ʛʨʘʹʘʥʘ ʢʦʿʠ ʧʦʩʝʜʫʿʫ ʦʩʥʦʚʥʝ ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʠ ʟʥʘˁʘ, 

2. ʅʘʧʨʝʜʥʝ ʚʝʰʪʠʥʝ ʠ ʨʘʟʚʦʿ (50%) ʢʦʿʝ ʯʠʥʝ: 

¶ ʧʨʦʮʝʥʘʪ ʟʘʧʦʩʣʝʥʠʭ ʩʧʝʮʠʿʘʣʠʩʪʘ ʟʘ ʀʂʊ ʫ ʦʜʥʦʩʫ ʥʘ ʫʢʫʧʘʥ ʙʨʦʿ ʟʘʧʦʩʣʝʥʠʭ ʩʪʘʥʦʚʥʠʢʘ, 

¶ ʧʨʦʮʝʥʘʪ ʧʦʿʝʜʠʥʘʮʘ ʠʟʤʝʹʫ 20 ʠ 29 ʛʦʜʠʥʘ ʢʦʿʠ ʠʤʘʿʫ ʦʙʨʘʟʦʚʘˁʝ ʫ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ, 

ʪʝʭʥʦʣʦʛʠʿʠ ʠʣʠ ʤʘʪʝʤʘʪʠʮʠ (STEM - Science, Technology or Math) ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʚʨʰˁʘʢʝ ʫ ʪʦʤ ʨʘʩʧʦʥʫ ʩʪʘʨʦʩʪʠ.  
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ʉʣʠʢʘ 3.8. ʂʘʪʝʛʦʨʠʿʘ Ăɲʫʜʩʢʠ ʢʘʧʠʪʘʣò, ʠʩʢʘʟʘʥʘ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʠ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ 

 

3. ʂʘʪʝʛʦʨʠʿʘ ʂʦʨʠʰ˂ʝˁʝ ʠʥʪʝʨʥʝʪʘ (ʜʦʧʨʠʥʦʩʠ ʩʘ 15% ʚʨʝʜʥʦʩʪʠ DESI) ʩʘʜʨʞʠ: 
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3.1. ʉʘʜʨʞʘʿ (33%) ʢʦʿʠ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ ʟʘ online ʯʠʪʘˁʝ ʚʝʩʪʠ, ʥʦʚʠʥʘ ʠʣʠ ʯʘʩʦʧʠʩʘ,  

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ ʟʘ ʠʛʨʠʮʝ, ʬʠʣʤʦʚʝ ʠʣʠ ʤʫʟʠʢʫ,  

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʩʫ ʧʨʝʪʧʣʘ˂ʝʥʠ ʥʘ ʙʠʣʦ ʢʦʿʠ ʦʙʣʠʢ Video on Demand, ʦʜ ʩʚʠʭ 

ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʢʦʿʘ ʠʤʘʿʫ ʊɺ ʫ ʜʨʞʘʚʠ.  

3.2. ʂʦʤʫʥʠʢʘʮʠʿʘ (33%) ʢʦʿʫ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʠʥʪʝʨʥʝʪ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʪʝʣʝʬʦʥʩʢʦʛ ʠʣʠ ʚʠʜʝʦ ʧʦʟʠʚʘ, 

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʜʨʫʰʪʚʝʥʝ ʤʨʝʞʝ. 

3.3. ʊʨʘʥʩʘʢʮʠʿʘ (33%) ʢʦʿʫ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʢʦʨʠʩʪʝ ʫʩʣʫʛʝ ʝʣʝʢʪʨʦʥʩʢʦʛ ʙʘʥʢʘʨʩʪʚʘ,  

¶ ʇʨʦʮʝʥʘʪ ʦʥʠʭ ʢʦʿʠ ʩʫ ʥʘʨʫʯʠʣʠ ʨʦʙʫ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ.  

ʋ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʦʜ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʩʫ ʣʦʰʠʿʝ ʈʫʤʫʥʠʿʘ ʠ ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ. 
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ʉʣʠʢʘ 3.9. ʂʘʪʝʛʦʨʠʿʘ Ăʂʦʨʠʰ˂ʝˁʝ ʠʥʪʝʨʥʝʪʘò, ʠʩʢʘʟʘʥʘ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʠ ʂʨʘˀʝʚʠʥʫ 

ʅʦʨʚʝʰʢʫ 

4. ʂʘʪʝʛʦʨʠʿʘ ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʤʧʦʥʝʥʪʫ ʫ ʢʦʿʦʿ ʿʝ 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʜʦʙʨʦ ʨʘʥʛʠʨʘʥʘ (ʜʝʩʝʪʘ ʤʝʹʫ ʜʨʞʘʚʘʤʘ ɽʋ), ʘ ʫʢʫʧʥʦʿ ʚʨʝʜʥʦʩʪʠ DESI 

ʠʥʜʝʢʩʘ, ʦʥʘ ʜʦʧʨʠʥʦʩʠ ʩʘ 20%. ʅʘ ʦʚʦ ʫʪʠʯʝ: 

4.a.  ɼʠʛʠʪʘʣʠʟʘʮʠʿʘ ʫ ʙʠʟʥʠʩʫ (60%) ʢʦʿʫ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʩʦʬʪʚʝʨʩʢʝ ʧʘʢʝʪʝ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʝʩʫʨʩʘ, ʜʝʣʝ˂ʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʤʝʹʫ ʨʘʟʣʠʯʠʪʠʤ ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʦʙʣʘʩʪʠʤʘ,  

¶ ʇʨʦʮʝʥʘʪ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʫ  ʧʨʦʜʫʢʮʠʿʠ ʠ 

ʩʝʨʚʠʩʠʨʘˁʫ, 

¶ ʇʨʦʮʝʥʘʪ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʜʚʘ ʠʣʠ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʜʨʫʰʪʚʝʥʠʭ ʤʝʜʠʿʘ,  

¶ ʇʨʦʮʝʥʘʪ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʠʟʜʘʿʫ ʝʣʝʢʪʨʦʥʩʢʝ ʧʨʦʬʘʢʪʫʨʝ ʧʦʛʦʜʥʝ ʟʘ ʘʫʪʦʤʘʪʩʢʫ ʦʙʨʘʜʫ, 

¶ ʇʨʦʮʝʥʘʪ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʩʝʨʚʠʩʝ ʨʘʯʫʥʘʨʩʪʚʘ ʫ ʦʙʣʘʢʫ ʩʨʝʜˁʝ ʠ ʚʠʩʦʢʝ 

ʩʣʦʞʝʥʦʩʪʠ. 
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4.b. ɽʣʝʢʪʨʦʥʩʢʦ ʧʦʩʣʦʚʘˁʝ (40%) ʯʠʥʝ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: 

¶ ʇʨʦʮʝʥʘʪ ʤʘʣʠʭ ʠ ʩʨʝʜˁʠʭ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʠ ʧʨʦʜʘʿʝ online (ʠ ʢʦʿʝ ʠʤʘʿʫ ʦʙʨʪ ʚʝ˂ʠ ʦʜ 1% ʫ 

online ʧʨʦʜʘʿʠ), 

¶ ʇʨʦʩʝʯʥʠ ʦʙʨʪ ʦʜ online ʧʨʦʜʘʿʝ ʟʘ ʤʘʣʘ ʠ ʩʨʝʜˁʘ ʧʨʝʜʫʟʝ˂ʘ ʫ ʜʨʞʘʚʠ (ʘ ʢʦʿʝ ʠʤʘʿʫ ʦʙʨʪ 

ʚʝ˂ʠ ʦʜ 1% ʫ online ʧʨʦʜʘʿʠ), 

¶ ʇʨʦʮʝʥʘʪ ʤʘʣʠʭ ʠ ʩʨʝʜˁʠʭ ʧʨʝʜʫʟʝ˂ʘ ʫ ʜʨʞʘʚʠ ʢʦʿʘ ʠʤʘʿʫ ʝʣʝʢʪʨʦʥʩʢʫ ʧʨʦʜʘʿʫ ʫ ʜʨʫʛʠʤ 

ʜʨʞʘʚʘʤʘ ɽʋ.  

 

ʋ ʦʚʦʿ ʢʘʪʝʛʦʨʠʿʠ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ ʜʦʙʨʝ ʨʝʟʫʣʪʘʪʝ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ 3.10. 

 

0

0,1

0,2

0,3

0,4

0,5

0,6

ˮ͔͎ͤͭͪ͊ͼ͙͊͞ ͙͎͙͙͒ͭ͊ͤ͡ͻ ͔ͭͻ͎͙ͤͦͦ͊͡͞

 

ʉʣʠʢʘ 3.10. ʂʘʪʝʛʦʨʠʿʘ Ăʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘò, ʠʩʢʘʟʘʥʘ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ  

ʠ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ 
 

5. ʂʘʪʝʛʦʨʠʿʘ ɱʘʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʝʨʚʠʩʠ ʜʦʧʨʠʥʦʩʠ DESI ʠʥʜʝʢʩʫ ʩʘ 15% ʠ ʟʘʚʠʩʠ ʦʜ: 

 

5.1. ɽ-government-ʘ (100%) ʢʦʛʘ ʯʠʥʠ: 

¶ ʇʨʦʮʝʥʘʪ ʧʦʿʝʜʠʥʘʮʘ ʫ ʜʨʞʘʚʠ (ʩʪʘʨʦʩʪʠ ʦʜ 16-74 ʛʦʜʠʥʘ) ʢʦʿʠ ʩʫ ʧʦʩʣʘʣʠ ʧʦʧʫˁʝʥ 

ʝʣʝʢʪʨʦʥʩʢʠ ʦʙʨʘʟʘʮ ʿʘʚʥʠʤ ʩʣʫʞʙʘʤʘ ʫ ʧʦʩʣʝʜˁʠʭ 12 ʤʝʩʝʮʠ,  

¶ ʋ ʢʦʿʦʿ ʤʝʨʠ ʩʫ ʧʦʜʘʮʠ ʿʘʚʥʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʧʦʟʥʘʪʠ ʠ ʧʨʝʜʦʯʝʥʠ ʢʦʨʠʩʥʠʮʠʤʘ ʫ 

ʜʨʞʘʚʠ, 

¶ ʋ ʢʦʿʦʿ ʤʝʨʠ ʩʝ ʨʘʟʣʠʯʠʪʠ ʢʦʨʘʮʠ, ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʿʘʚʥʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʿʦʤ, ʤʦʛʫ 

ʦʙʘʚʠʪʠ online, 

¶ ʋ ʢʦʿʦʿ ʤʝʨʠ ʧʦʩʪʦʿʠ ʠʥʪʝʨʘʢʮʠʿʘ ʩʘ ʿʘʚʥʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʿʦʤ, ʦʮʝʥʘ ʜʦʙʠʿʝʥʘ ʦʜ 

ʜʨʞʘʚʝ ɽʋ (ʧʨʦʮʝˁʝʥʘ ʟʘ ʩʪʘʪʫʩ ʦʪʚʦʨʝʥʠʭ ʧʦʜʘʪʘʢʘ).  
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ʉʣʠʢʘ 3.11. ʂʘʪʝʛʦʨʠʿʘ Ăɱʘʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʝʨʚʠʩʠò, ʠʩʢʘʟʘʥʘ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ  

ʠ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

DESI 2016

 

ʉʣʠʢʘ 3.12. DESI ʠʥʜʝʢʩ ʟʘ 2016. ʛʦʜʠʥʫ, ʠʩʢʘʟʘʥ ʟʘ ʩʚʝ ʜʨʞʘʚʝ ɽʋ, ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʠ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ 

ʋʢʫʧʥʠ ʨʘʥʛ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ DESI ʠʥʜʝʢʩʘ, ʿʝ ʫʥʫʪʘʨ ʦʧʩʝʛʘ ɽʋ ʟʝʤʘˀʘ, ʘʣʠ 

ʿʝ ʠʟʫʟʝʪʥʦ ʥʠʟʘʢ (0.36066). ʅʘ ʦʩʥʦʚʫ ʠʟʚʨʰʝʥʝ ʘʥʘʣʠʟʝ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʧʦʚʝ˂ʘˁʝ 

ʀʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʫʢʦʣʠʢʦ ʩʝ ʧʦʧʨʘʚʠ ʢʘʪʝʛʦʨʠʿʘ 

ʇʦʚʝʟʘʥʦʩʪ, ʪʿ. ʫʢʦʣʠʢʦ ʩʝ ʦʙʝʟʙʝʜʝ ʬʠʢʩʥʝ ʤʨʝʞʝ ʚʝʣʠʢʠʭ ʙʨʟʠʥʘ.  

3. 2. ʋʪʠʮʘʿ ʧʦʚʝ˂ʘˁʘ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘ ʨʘʩʪ ʙʨʫʪʦ 

ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ  

ʋʪʠʮʘʿ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ ʠ ʟʘʧʦʰˀʘʚʘˁʝ ʩʝ ʧʨʦʮʝˁʫʿʝ ʥʘ ʦʩʥʦʚʫ 

ʨʘʟʣʠʯʠʪʠʭ ʝʬʝʢʘʪʘ ʠ ʧʘʨʘʤʝʪʘʨʘ. ʅʘ ʩʣʠʮʠ 3.13 ʿʝ ʧʨʠʢʘʟʘʥ ʫʪʠʮʘʿ ʫʚʦʹʝˁʘ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ 

ʧʨʠʩʪʫʧʘ ʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʙʨʫʪʦ ʜʦʤʘ˂ʠ ʧʨʦʠʟʚʦʜ ʠ ʟʘʧʦʰˀʘʚʘˁʝ ʫ ʨʝʛʠʦʥʠʤʘ ʩʘ 

ʚʠʩʦʢʦʤ ʠ ʥʠʩʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ broadband-ʘ.  

ʋ ʨʝʛʠʦʥʠʤʘ ʩʘ ʚʠʩʦʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, ʿʘʚˀʘ ʩʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʧʦʨʘʩʪ ɹɼʇ ʠ ʟʘʧʦʰˀʘʚʘˁʝ, ʘ ʢʦʿʠ, ʢʘʜʘ ʜʦʩʪʠʛʥʝ ʩʚʦʿ ʤʘʢʩʠʤʫʤ ʦʙʝʟʙʝʹʝʥ ʧʦʪʧʫʥʦʤ 

ʧʦʚʝʟʘʥʦʰ˂ʫ ʥʘ ʠʥʪʝʨʥʝʪ, ʦʧʘʜʘ ʩʘ ʚʨʝʤʝʥʦʤ. ɼʦ ʦʚʘʢʦ ʚʝʣʠʢʦʛ ʧʦʨʘʩʪʘ ɹɼʇ-ʘ ʜʦʣʘʟʠ ʿʝʨ ʩʝ ʫ 

ʨʘʟʚʠʿʝʥʠʤ ʨʝʛʠʦʥʠʤʘ ʤʦʞʝ ʦʜʤʘʭ ʢʦʨʠʩʪʠʪʠ ʥʦʚʦʫʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʦʜʥʦʩʥʦ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ. ʋ ʛʦʜʠʥʘʤʘ ʢʦʿʝ ʩʣʝʜʝ ʦʚʘʿ ʫʪʠʮʘʿ ʦʧʘʜʘ, ʘʣʠ ʿʝ ʚʘʞʥʦ ʥʘʛʣʘʩʠʪʠ ʜʘ 

ʜʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘ ʠ ʜʠʛʠʪʘʣʥʦ ʜʨʫʰʪʚʦ ʥʝ ʤʦʛʫ ʜʘ ʩʝ ʨʝʘʣʠʟʫʿʫ ʙʝʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
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ʧʨʦʰʠʨʝˁʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ, ʘ ʥʘʨʦʯʠʪʦ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ. ʏʠˁʝʥʠʮʘ ʜʘ ɹɼʇ ʠ 

ʟʘʧʦʰˀʘʚʘˁʝ ʧʘʨʘʣʝʣʥʦ ʨʘʩʪʫ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ʠʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʧʦʨʘʩʪ ʧʦʩʣʦʚʘˁʘ.  

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ ʨʝʛʠʦʥʠʤʘ ʩʘ ʥʠʩʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ broadband-ʘ, ʢʨʘʪʢʦʨʦʯʥʦ ʿʝ ʧʦʨʘʩʪ 

ʙʨʫʪʦ ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ ʥʠʞʠ ʥʝʛʦ ʫ ʨʝʛʠʦʥʠʤʘ ʩʘ ʚʠʩʦʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ, ʘʣʠ, ʜʫʛʦʨʦʯʥʦ, 

ɹɼʇ ʫ ʜʚʝ ʥʘʚʝʜʝʥʝ ʢʘʪʝʛʦʨʠʿʝ ʧʦʩʪʘʿʝ ʫʧʦʨʝʜʠʚ. ʐʪʦ ʩʝ ʪʠʯʝ ʟʘʧʦʰˀʘʚʘˁʘ, ʫ ʜʨʞʘʚʘʤʘ ʩʘ 

ʥʠʩʢʠʤ ʩʪʝʧʝʥʦʤ ʨʘʟʚʠʿʝʥʦʩʪʠ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ, ʧʦʨʘʩʪ ʧʝʥʝʪʨʘʮʠʿʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʥʝ ʤʦʞʝ ʪʨeʥʫʪʥo ʦʙʝʟʙʝʜʠʪʠ ʧʦʨʘʩʪ ʟʘʧʦʩʣʝʥʦʩʪʠ. ʈʘʟʣʦʛ ʟʘ ʪʦ ʿʝ 

ʧʨʦʤʝʥʘ ʪʝʭʥʦʣʦʛʠʿʝ ʢʦʿʘ ʟʘʭʪʝʚʘ ʦʙʫʢʝ ʟʘʧʦʩʣʝʥʠʭ, ʢʘʦ ʠ ʧʨʦʤʝʥʫ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʙʫʜʫ˂ʠʭ 

ʟʘʧʦʩʣʝʥʠʭ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʧʨʦʰʠʨʝˁʘ ʧʦʩʣʦʚʘ ʠ ʦʪʚʘʨʘˁʘ ʥʦʚʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘ, 

ʢʘʦ ʠ ʧʨʠʤʝʥʠ ʨʘʟʣʠʯʠʪʠʭ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʝ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʰʠʨʦʢʦʧʦʿʘʩʥʦʿ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʦʣʘʟʠ ʜʦ ʥʘʧʨʝʪʢʘ ʫ ʟʝʤˀʠ. 

ʅʘ ʦʩʥʦʚʫ ʦʚʦʛʘ ʤʦʞʝʤʦ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʫʪʠʮʘʿ broadband-ʘ ʫ ʥʝʜʦʚʦˀʥʦ ʨʘʟʚʠʿʝʥʠʤ 

ʨʝʛʠʦʥʠʤʘ ʩʣʦʞʝʥʠʿʠ ʥʝʛʦ ʫ ʨʝʛʠʦʥʠʤʘ ʩʘ ʚʠʩʦʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ. ʐʪʦ ʩʝ ʪʠʯʝ ʝʢʦʥʦʤʩʢʦʛ 

ʨʘʩʪʘ, ʟʘ ˁʝʛʦʚʦ ʦʩʪʚʘʨʝˁʝ ʿʝ ʧʦʪʨʝʙʘʥ ʜʫʞʠ ʧʝʨʠʦʜ ʫʩʣʝʜ ʜʫʞʝʛ ʧʝʨʠʦʜʘ ʧʦʪʨʝʙʥʦʛ ʟʘ ʨʘʟʚʦʿ 

ʤʦʜʝʣʘ ʟʘ ʠʩʢʦʨʠʰ˂ʝˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʥʦʚʠʭ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. ʀʧʘʢ, ʧʦʩʣʝ ʜʚʝ ʛʦʜʠʥʝ, 

ʧʦʨʘʩʪ ɹɼʇ ʧʦʩʪʘʿʝ ʫʧʦʨʝʜʠʚ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʫ ʨʝʛʠʦʥʠʤʘ ʩʘ ʚʠʩʦʢʦʤ ʧʝʥʝʪʨʘʮʠʿʦʤ 

ʠʥʪʝʨʥʝʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʥʘʚʝʜʝʥʦ. ɺʨʝʜʥʦʩʪ ɹɼʇ ʫ ʩʪʘʙʠʣʥʦʿ ʝʢʦʥʦʤʠʿʠ ʦʩʪʘʿʝ ʢʦʥʩʪʘʥʪʘʥ, 

ʘʣʠ ʥʘ ˁʝʛʦʚ ʠʟʥʦʩ ʫʪʠʯʫ ʠ ʜʨʫʛʝ ʧʦʿʘʚʝ, ʥʘ ʧʨʠʤʝʨ ʠʥʦʚʘʪʠʚʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʜʠʛʠʪʘʣʥʦʤ 

ʜʨʫʰʪʚʫ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʘʩʪ ʟʘʧʦʩʣʝʥʦʩʪʠ ʿʝ ʫ ʧʦʯʝʪʢʫ ʥʝʛʘʪʠʚʘʥ, ʘʣʠ ʚʨʝʤʝʥʦʤ ʜʦʣʘʟʠ ʜʦ 

ʦʪʚʘʨʘˁʘ ʥʦʚʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʧʦʚʝ˂ʘˁʝ ʧʝʥʝʪʨʘʮʠʿʝ broadband-ʘ ʛʝʥʝʨʠʰʝ 

ʚʠʩʦʢʦ ʩʪʘʙʠʣʘʥ ʝʢʦʥʦʤʩʢʠ ʨʘʟʚʦʿ, ʟʘʩʥʦʚʘʥ ʥʘ ʧʦʚʝ˂ʘʥʦʿ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠʢʦʿʘ ˂ʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫ 

ʜʠʛʠʪʘʣʥʦʤ ʦʢʨʫʞʝˁʫ.  

 

T+1 T+1 T+1 T+1T+1 T+1 T+1 T+1

ʈʝʛʠʦʥʠ ʩʘ ʚʠʩʦʢʦʤ

ʧʝʥʝʪʨʘʮʠʿʦʤ broadband-a

ʈʝʛʠʦʥʠ ʩʘ ʥʠʩʢʦʤ

ʧʝʥʝʪʨʘʮʠʿʦʤ broadband-a

ɹɼʇ ɹɼʇ

ɿʘʧʦʰˀʘʚʘˁʝ
ɿʘʧʦʰˀʘʚʘˁʝ

ɽʢʦʥʦʤʩʢʠ

ʫʪʠʮʘʿ
ɽʢʦʥʦʤʩʢʠ

ʫʪʠʮʘʿɺʠʩʦʢ
ɺʠʩʦʢ

ʅʠʟʘʢ ʅʠʟʘʢ

ʇʦʚʝ˂ʘˁʝ broadbandʧʝʥʝʪʨʘʮʠʿʝ ʛʝʥʝʨʠʰʝ:

Åɺʠʩʦʢ ʝʢʦʥʦʤʩʢʠ ʫʪʠʮʘʿ, ʢʦʿʠ ˂ʝ ʚʨʝʤʝʥʦʤ 

ʥʝʩʪʘʪʠ.

Åʅʦʚʠ ʝʢʦʥʦʤʩʢʠ ʨʘʟʚʦʿ ʟʘʩʥʦʚʘʥ ʥʘ ʥʦʚʠʤ 

ʩʝʨʚʠʩʠʤʘ.

ʇʦʚʝ˂ʘˁʝbroadbandʧʝʥʝʪʨʘʮʠʿʝ ʛʝʥʝʨʠʰʝ:

Åɺʠʩʦʢʦ ʩʪʘʙʠʣʘʥ ʝʢʦʥʦʤʩʢʠʨʘʟʚʦʿ 

(ñʭʚʘʪʘˁʝ ʢʦʨʘʢʘò)

Åɺʣʘʩʥʠʮʠ ʢʦʤʧʘʥʠʿʘ ʠ ʟʘʧʦʩʣʝʥʠ 

ʦʛʨʘʥʠʯʘʚʘʿʫ ʧʨʠʿʝʤ ʥʦʚʝ ʨʘʜʥʝ ʩʥʘʛʝ.
 

ʉʣʠʢʘ 3.13. ʋʪʠʮʘʿ ʧʦʚʝ˂ʘˁʘ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʨʝʛʠʦʥʠʤʘ 
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ʉʪʫʜʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʧʦʚʝ˂ʘˁʘ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ 

ʦʥʠʤ ʜʨʞʘʚʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʠʤʘ ʩʨʝʜˁʠ ʥʠʚʦ ʧʦʢʨʠʚʝʥʦʩʪʠ (ʦʢʦ 50% ʧʦʢʨʠʚʝʥʦʩʪʠ). ʊʨʝʙʘ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ 57% ʧʨʝʪʧʣʘʪʥʠʢʘ ʫ ʬʠʢʩʥʦʤ broadband-ʫ ʰʪʦ ʿʝ 

ʩʚʨʩʪʘʚʘ ʫ ʜʨʞʘʚʝ ʫ ʢʦʿʠʤʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʨʘʟʚʠʿʘʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʧʘʨʘʣʝʣʥʦ ʫʚʦʜʠʪʠ ʜʠʛʠʪʘʣʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʦʩʣʦʚʘˁʝ. ʂʘʦ ʨʝʟʫʣʪʘʪ, ʧʦʨʘʩʪ ɹɼʇ ˂ʝ ʜʦʜʘʪʥʦ 

ʫʙʨʟʘʪʠ ʨʘʟʚʦʿ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ. 

ʊʘʙʝʣʘ 3.2. ʩʘʜʨʞʠ ʧʦʜʘʪʢʝ ʦ ʫʪʠʮʘʿʫ ʢʦʿʠ ʧʦʚʝ˂ʘˁʝ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʦʜ 

10% ʫ ʧʦʿʝʜʠʥʠʤ ʦʙʣʘʩʪʠʤʘ, ʠʤʘ ʥʘ ʧʦʨʘʩʪ ʙʨʫʪʦ ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ. ʇʦʜʘʮʠ ʧʦʪʚʨʹʫʿʫ ʪʝʟʫ 

ʜʘ ʿʝ ʫʪʠʮʘʿ ʥʘʿʚʝ˂ʠ ʫ ʩʨʝʜˁʝ ʧʦʢʨʠʚʝʥʠʤ ʦʙʣʘʩʪʠʤʘ. ʂʘʢʦ ʩʝ ʧʦʚʝ˂ʘʚʘ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, ʪʘʢʦ ʫʪʠʮʘʿ ʦʧʘʜʘ ʠ ʫʩʪʫʧʘ ʤʝʩʪʦ ʜʠʛʠʪʘʣʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ, ʰʪʦ 

ʩʚʝ ʚʦʜʠ ʢʘ ʨʘʟʚʦʿ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ.  

ʊʘʙʝʣʘ 3.2. ʇʦʨʘʩʪ ɹɼʇ, ʟʘ ʩʚʘʢʠʭ 10 % ʧʦʨʘʩʪʘ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ 

 

ʉʪʫʜʠʿʘ 

 

ʈʝʛʠʦʥ/ʜʨʞʘʚʘ 

ʇʦʨʘʩʪ ɹɼʇ, ʫ %, ʟʘ 

ʩʚʘʢʠʭ 10% ʧʦʨʘʩʪʘ 

ʧʝʥʝʪʨʘʮʠʿʝ broadband-ʘ 

Clayton et al. 

2008 

UK ʦʜ 2002. ʜʦ 2004. (ʩʚʠ ʦʩʪʘʣʠ ʧʘʨʘʤʝʪʨʠ ʩʫ ʙʠʣʠ 

ʥʝʧʨʦʤʝˁʝʥʠ, ʠ ʩʘʤʦ ʿʝ ʜʦʰʣʦ ʜʦ ʧʦʚʝ˂ʘʥʝ 

ʧʝʥʝʪʨʘʮʠʿʝ broadband-ʘ) 

3 

Booz 2012 UK ʧʨʦʮʝʥʘ ʫ 2011.  4.2 

Feng and Ma 

2013 
ʅʘʨʦʜʥʘ ʈʝʧʫʙʣʠʢʘ ʂʠʥʘ (ʦʜ 2004. - 2009.) 2.3 

Koutroumpis 

(2009) 

  

  

  

  

5 OECD ʜʨʞʘʚʘ ʩʘ ʧʝʥʝʪʨʘʮʠʿʦʤ ʚʠʰʦʤ ʦʜ 30% 0.23 

8 OECD ʜʨʞʘʚʘ ʩʘ ʧʝʥʝʪʨʘʮʠʿʦʤ ʠʟʤʝʹʫ 20% ʠ 30% 0.14 

8 OECD  ʜʨʞʘʚʘ ʩʘ ʧʝʥʝʪʨʘʮʠʿʦʤ ʠʩʧʦʜ 17% 0.08 

  

Katz et al. 

(2010a) 

  

ɺʠʩʦʢʦʨʘʟʚʠʿʝʥʝ ʦʙʣʘʩʪʠ ʫ ʉʘʚʝʟʥʦʿ ʈʝʧʫʙʣʠʮʠ 

ʅʝʤʘʯʢʦʿ 
0.256 

ʄʘˁʝ ʨʘʟʚʠʿʝʥʝ ʦʙʣʘʩʪʠ ʫ ʉʘʚʝʟʥʦʿ ʈʝʧʫʙʣʠʮʠ 

ʅʝʤʘʯʢʦʿ 
0.238 

Qiang et al. 

2009 
ɼʨʞʘʚʝ ʩʘ ʥʠʩʢʠʤ ʠ ʩʨʝʜˁʠʤ ʩʪʝʧʝʥʦʤ ʨʘʟʚʠʿʝʥʦʩʪʠ 1.38 

Qiang and 

Rossotto 2009 
66 ʚʠʩʦʢʦʨʘʟʚʠʿʝʥʠʭ ʜʨʞʘʚʘ 1.21 

  

ITU, 2012. 

  

ʃʘʪʠʥʩʢʘ ɸʤʝʨʠʢʘ 0.158 

ɸʨʘʧʩʢʝ ʜʨʞʘʚʝ 0.2076 

Booz and Katz 

2012 

ɿʘ ʚʠʩʦʢʦʨʘʟʚʠʿʝʥʝ ʜʨʞʘʚʝ ʩʝ ʧʨʝʜʚʠʹʘ ʫʪʠʮʘʿ 

ʧʦʚʝ˂ʘˁʘ ʧʝʥʝʪʨʘʮʠʿʝ broadband-ʘ ʥʘ ɹɼʇ  
0.6 

Czernich et al. 

2011 
ɼʨʞʘʚʝ OECD ʫ ʧʝʨʠʦʜʫ ʜʦ 2007.  0.9 - 1.5 
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ʂʘʦ ʰʪʦ ʩʝ ʚʠʜʠ ʠʟ ʛʦʨʝ ʥʘʚʝʜʝʥʝ ʪʘʙʝʣʝ, ʥʝ ʧʦʩʪʦʿʠ ʚʠʩʦʢʘ ʢʦʨʝʣʘʮʠʿʘ, ʢʘʦ ʧʨʘʚʠʣʦ, ʠʟʤʝʹʫ 

ʧʦʨʘʩʪʘ ɹɼʇ ʠ ʧʦʨʘʩʪʘ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘ ʩʚʠʤ ʧʦʜʨʫʯʿʠʤʘ (ʩʣʠʢʘ 3.14), ʠ ʪʦ ʩʪʦʛʘ 

ʰʪʦ ʥʘ ʨʘʟʚʦʿ ʫʪʠʯʫ ʠ ʦʩʪʘʣʠ ʧʘʨʘʤʝʪʨʠ ʠʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ. ʈʝʧʫʙʣʠʢʘ 

ʉʨʙʠʿʘ ʠʤʘ, ʤʝʹʫʪʠʤ, ʜʦʙʘʨ ʨʝʟʫʣʪʘʪ ʫ ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʿʝ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʰʪʦ ʿʝ 

ʩʠʛʫʨʘʥ ʟʥʘʢ ʜʘ ʙʠ, ʫʟ ʧʦʚʝ˂ʘˁʝ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, ʠʟʛʨʘʜˁʦʤ ʤʨʝʞʘ ʟʘ 

ʧʨʠʩʪʫʧ ʫ, ʧʨʝ ʩʚʝʛʘ, ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ, ʜʦʰʣʦ ʜʦ ʥʘʛʣʦʛ ʥʘʧʨʝʪʢʘ, ʜʦ ʟʥʘʯʘʿʥʠʭ 

ʧʦʙʦˀʰʘˁʘ ʫ ʨʘʟʚʦʿʫ ʪʫʨʠʟʤʘ, ʧʦˀʦʧʨʠʚʨʝʜʝ, ʧʘ ʠ ʜʨʫʛʠʭ ʛʨʘʥʘ ʧʨʠʚʨʝʜʝ. ʇʨʦʠʟʚʦʹʘʯʠ ʙʠ 

ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʤʦʛʣʠ ʜʘ ʧʣʘʩʠʨʘʿʫ ʩʚʦʿʫ ʨʦʙʫ ʥʘ ʪʨʞʠʰʪʫ, ʤʦʛʣʠ ʙʠ ʜʘ ʩʝ ʩʤʘˁʝ ʪʨʦʰʢʦʚʠ 

ʟʘʰʪʠʪʝ ʫʩʝʚʘ, ʪʨʦʰʢʦʚʠ ʧʨʝʚʦʟʘ, ʤʦʛʣʘ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʪʠ ʙʦˀʘ ʢʦʥʪʨʦʣʘ ʩʘʦʙʨʘ˂ʘʿʘ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʫ ʩʚʠʤ ʦʙʣʠʮʠʤʘ.  

 

 
 

ʉʣʠʢʘ 3.14. ʇʦʨʘʩʪ ʧʝʥʝʪʨʘʮʠʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʠ ʙʨʫʪʦ ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ 

OECD ʠ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ 

 

 
ʉʣʠʢʘ 3.15. ʉʨʝʜˁʘ ʙʨʟʠʥʘ h ʠʨʦʢʦʧʦʿʘʩʥʠʭ ʧʨʠʩʪʫʧʘ ʫ Mbps ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ OECD  

ʠ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ 
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ʋ ʮʠˀʫ ʩʪʚʘʨʘˁʘ ʨʝʘʣʥʝ ʩʣʠʢʝ ʦ ʦʢʨʫʞʝˁʫ ʫ ʢʦʿʝʤ ʩʝ ʥʘʣʘʟʝ ʧʨʠʚʨʝʜʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʧʦʨʝʜ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʫʧʦʨʝʜʠʪʠ ʠ ʧʦʜʘʪʢʝ ʦ ʙʨʟʠʥʠ ʢʦʿʘ ʩʝ ʥʫʜʠ 

ʢʦʨʠʩʥʠʮʠʤʘ ʫ ʧʦʿʝʜʠʥʠʤ ʜʨʞʘʚʘʤʘ. ʇʦʚʝ˂ʘˁʝʤ ʙʨʟʠʥʝ, ʦʙʝʟʙʝʜʠʣʠ ʙʠ ʩʝ ʟʥʘʯʘʿʥʦ ʙʦˀʠ ʫʩʣʦʚʠ 

ʟʘ ʨʘʜ, ʧʦʩʝʙʥʦ ʤʘʣʠʭ ʠ ʩʨʝʜˁʠʭ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʥʘʿʯʝʰ˂ʝ ʥʝ ʧʣʘʥʠʨʘʿʫ ʠʟʛʨʘʜˁʫ ʩʚʦʿʝ ʣʦʢʘʣʥʝ 

ʤʨʝʞʝ, ʧʘ ʚʝʣʠʢʠʤ ʜʝʣʦʤ ʟʘʚʠʩʝ ʦʜ ʢʚʘʣʠʪʝʪʘ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ. 

3.2.1. ɻʣʦʙʘʣʥʠ ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ (Global competitiveness index) ʠ ʠʥʜʝʢʩ ʩʧʨʝʤʥʦʩʪʠ 

ʤʨʝʞʝ (Network readyness index) 

ɻʣʦʙʘʣʥʠ ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʉʚʝʪʩʢʝ ʙʘʥʢʝ, ʄʝʹʫʥʘʨʦʜʥʦʛ 

ʤʦʥʝʪʘʨʥʦʛ ʬʦʥʜʘ ʠ ʋʿʝʜʠˁʝʥʠʭ ʥʘʮʠʿʘ, ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʥʘ ʦʩʥʦʚʫ 113 ʧʨʦʤʝʥˀʠʚʠʭ, 

ʩʚʨʩʪʘʥʠʭ ʫ 12 ʦʙʣʘʩʪʠ:  ʠʥʩʪʠʪʫʮʠʿʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʘʢʨʦʝʢʦʥʦʤʩʢʘ ʩʪʘʙʠʣʥʦʩʪ, ʟʜʨʘʚʩʪʚʦ 

ʠ ʦʩʥʦʚʥʦ ʦʙʨʘʟʦʚʘˁʝ, ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʫʢʘ, ʝʬʠʢʘʩʥʦʩʪ ʨʦʙʥʦʛ ʪʨʞʠʰʪʘ, ʝʬʠʢʘʩʥʦʩʪ 

ʪʨʞʠʰʪʘ ʨʘʜʘ, ʩʦʬʠʩʪʠʮʠʨʘʥʦʩʪ ʬʠʥʘʥʩʠʿʩʢʦʛ ʪʨʞʠʰʪʘ, ʪʝʭʥʦʣʦʰʢʘ ʩʧʨʝʤʥʦʩʪ, ʚʝʣʠʯʠʥʘ 

ʪʨʞʠʰʪʘ, ʧʦʩʣʦʚʥʝ ʧʨʝʜʫʟʠʤˀʠʚʦʩʪʠ, ʠʥʦʚʘʮʠʿʘ. ʋʪʠʮʘʿ ʩʚʘʢʝ ʦʜ ʦʚʠʭ ʦʙʣʘʩʪʠ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʥʠʚʦʘ ʝʢʦʥʦʤʩʢʦʛ ʨʘʟʚʦʿʘ ʜʨʞʘʚʝ. ʂʘʢʦ ʙʠ ʩʝ ʜʦʙʠʣʠ 

ʰʪʦ ʙʦˀʠ ʧʦʢʘʟʘʪʝˀʠ, ʩʚʘʢʦʿ ʦʙʣʘʩʪʠ ʩʝ ʜʘʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʪʝʞʠʥʘ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʥʜʝʢʩ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ ʧʨʝʜʩʪʘʚˀʘ ʤʦʜʝʣ ʟʘ ʢʚʘʥʪʠʬʠʢʦʚʘˁʝ ʨʝʣʘʪʠʚʥʦʛ 

ʨʘʟʚʦʿʘ ʠ ʫʧʦʪʨʝʙʝ ʀʂʊ ʫ ʧʦʿʝʜʠʥʠʤ ʜʨʞʘʚʘʤʘ. ʀʟʨʘʯʫʥʘʚʘ ʩʝ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ, ʘ ʟʘʩʥʠʚʘ 

ʥʘ ʩʣʝʜʝ˂ʠʤ ʧʦʢʘʟʘʪʝˀʠʤʘ: 

¶ ʦʜʥʦʩʫ ʘʢʪʝʨʘ ʫ ʨʘʟʚʦʿʫ ʠ ʢʦʨʠʰ˂ʝˁʫ ʀʂʊ (ʧʦʿʝʜʠʥʘʮ, ʧʨʝʜʫʟʝ˂ʝ, ʚʣʘʜʘ), 

¶ ʦʧʰʪʝʤ ʤʘʢʨʦʝʢʦʥʦʤʩʢʦʤ ʠ ʨʝʛʫʣʘʪʦʨʥʦʤ ʦʢʨʫʞʝˁʝ ʟʘ ʀʂʊ ʫ ʢʦʿʦʿ ʘʢʪʝʨʠ ʠʛʨʘʿʫ ʩʚʦʿʝ 

ʫʣʦʛʝ, 

¶ ʩʪʝʧʝʥʫ ʢʦʨʠʰ˂ʝˁʘ ʀʂʊ ʦʜ ʩʪʨʘʥʝ ʘʢʪʝʨʘ, ʘ ʢʦʿʠ ʟʘʚʠʩʠ ʦʜ ʥʠʚʦʘ ˁʠʭʦʚʝ ʩʧʨʝʤʥʦʩʪʠ (ʠʣʠ 

ʤʦʛʫ˂ʥʦʩʪʠ) ʜʘ ʢʦʨʠʩʪʝ ʀʂʊ. 

 

 

ʉʣʠʢʘ 3.16. ʂʦʨʝʣʘʮʠʿʘ ʛʣʦʙʘʣʥʦʛ ʠʥʜʝʢʩʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ ʫ ʧʝʨʠʦʜʫ 

2016-2017. (ʠʟʚʦʨ ʉʚʝʪʩʢʠ ʝʢʦʥʦʤʩʢʠ ʬʦʨʫʤ). 
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Network Readiness Index 

GCI Global Competitiveness Index 2016-2017 

ʀʥʜʝʢʩ ʢʦʨʝʣʘʮʠʿʝ = 0.93 

ʉʨʙʠʿʘ 

ʅʝʤʘʯʢʘ 
ɽʩʪʦʥʠʿʘ 
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ʀʟʤʝʹʫ ʜʚʘ ʥʘʚʝʜʝʥʘ ʠʥʜʝʢʩʘ ʧʦʩʪʦʿʠ ʚʠʩʦʢʘ ʢʦʨʝʣʘʮʠʿʘ ʦʜ 93%. ʋʦʙʠʯʘʿʝʥʠ ʥʘʯʠʥ ʟʘ 

ʧʨʦʫʯʘʚʘˁʝ ʠʥʜʝʢʩʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʜʨʞʘʚʝ/ʪʝʨʠʪʦʨʠʿʝ, ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ 3.16. ʉʚʘʢʘ ʪʘʯʢʘ ʦʜʛʦʚʘʨʘ ʧʦ ʿʝʜʥʦʿ ʦʜ ʘʥʘʣʠʟʠʨʘʥʠʭ 

ʜʨʞʘʚʘ. ʅʘ ʜʠʿʘʛʨʘʤʫ ʩʝ ʫʦʯʘʚʘ ˁʠʭʦʚʦ ʛʨʫʧʠʩʘˁʝ (ʧʨʚʦʿ ʛʨʫʧʠ ʩʘ ʤʘʣʠʤ ʠʥʜʝʢʩʠʤʘ 

ʧʨʠʧʘʜʘʿʫ ʈʝʧʫʙʣʠʢʘ ɻʨʯʢʘ, ʈʝʧʫʙʣʠʢʘ ʂʠʧʘʨ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ, 

ʄʘʹʘʨʩʢʘ, ʈʫʤʫʥʠʿʘ, ʉʣʦʚʘʯʢʘ ʈʝʧʫʙʣʠʢʘ, ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʩʢʘ, ʃʝʪʦʥʩʢʘ ʈʝʧʫʙʣʠʢʘ, ʈʝʧʫʙʣʠʢʘ 

ʉʣʦʚʝʥʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʄʘʣʪʘ, ʈʝʧʫʙʣʠʢʘ ʇʦʨʪʫʛʘʣʠʿʘ, ʃʠʪʚʘʥʩʢʘ 

ʈʝʧʫʙʣʠʢʘ, ʈʝʧʫʙʣʠʢʘ ʇʦˀʩʢʘ, ʏʝʰʢʘ ʈʝʧʫʙʣʠʢʘ, ʂʨʘˀʝʚʠʥʘ ʐʧʘʥʠʿʘ). ɼʨʫʛʦʿ ʛʨʫʧʠ 

ʧʨʠʧʘʜʘʿʫ ʜʨʞʘʚʝ ʩʘ ʟʥʘʯʘʿʥʦ ʨʘʟʚʠʿʝʥʦʤ ʀʂʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ: ʈʝʧʫʙʣʠʢʘ ɸʫʩʪʨʠʿʘ, 

ʈʝʧʫʙʣʠʢʘ ʀʨʩʢʘ, ɺʝʣʠʢʦ ɺʦʿʚʦʜʩʪʚʦ ʃʫʢʩʝʤʙʫʨʛ, ʈʝʧʫʙʣʠʢʘ ʌʨʘʥʮʫʩʢʘ, ʂʨʘˀʝʚʠʥʘ ɹʝʣʛʠʿʘ, 

ʂʨʘˀʝʚʠʥʘ ɼʘʥʩʢʘ, ʂʨʘˀʝʚʠʥʘ ʅʦʨʚʝʰʢʘ, ʌʠʥʩʢʘ ʈʝʧʫʙʣʠʢʘ, ʋʿʝʜʠˁʝʥʦ ʂʨʘˀʝʚʩʪʚʦ ɺʝʣʠʢʝ 

ɹʨʠʪʘʥʠʿʝ ʠ ʉʝʚʝʨʥʝ ʀʨʩʢʝ, ʂʨʘˀʝʚʠʥʘ ʐʚʝʜʩʢʘ, ʉʘʚʝʟʥʘ ʈʝʧʫʙʣʠʢʘ ʅʝʤʘʯʢʘ, ʍʦʣʘʥʜʠʿʘ.  

 

ʉʣʠʢʘ 3.17. ɻʣʦʙʘʣʥʠ ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ. 

 

ʉʣʠʢʘ 3.18. ʈʘʥʛʠʨʘˁʝ ʜʨʞʘʚʘ ʧʨʝʤʘ ʠʥʜʝʢʩʫ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ. 
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ʈʝʧʫʙʣʠʢʘ ɽʩʪʦʥʠʿʘ, ʢʦʿʘ ʿʝ ʫʯʠʥʠʣʘ ʚʝʣʠʢʠ ʧʨʝʦʢʨʝʪ ʫ ʩʚʦʤ ʨʘʟʚʦʿʫ, ʥʘʧʨʝʜʦʚʘʣʘ ʿʝ ʫ ʩʪʝʧʝʥʫ 

ʧʨʠʤʝʥʝ ʀʂʊ ʠ ʩʘʜʘ ʩʝ ʥʘʚʦʜʠ ʢʘʦ ʿʝʜʥʘ ʦʜ ʥʘʿʫʩʧʝʰʥʠʿʠʭ ʜʨʞʘʚʘ ʫ ʪʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ. 

ʇʦʟʠʮʠʿʘ ʈʝʧʫʙʣʠʢʝ ɽʩʪʦʥʠʿʝ, ʧʨʝʤʘ ʩʣʠʮʠ 3.16. ʫʢʘʟʫʿʝ ʜʘ ʩʝ ʨʘʚʠʿʝʥʦʰ˂ʫ ʀʂʊ ʤʦʞʝ 

ʧʦʟʠʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ. 

ʅʘ ʩʣʠʮʠ 3.17. ʩʝ ʚʠʜʠ ʧʦʣʦʞʘʿ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʢʘʦ ʜʨʞʘʚʝ ʩʘ ʚʨʣʦ ʥʠʩʢʠʤ ʠʥʜʝʢʩʦʤ 

ʛʣʦʙʘʣʥʝ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʦʜ 4.00 (3.77 ʫ 2010. ʛʦʜʠʥʠ), ʦʜʥʦʩʥʦ ʠʥʜʝʢʩʦʤ ʨʘʩʧʦʣʦʞʠʚʦʩʪʠ 

ʤʨʝʞʝ ʦʜ 4.00 (3.51 ʫ 2010. ʛʦʜʠʥʠ). ɼʘʢʣʝ, ʦʙʘ ʠʥʜʝʢʩʘ ʩʫ ʩʝ ʧʦʚʝ˂ʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ 2010. 

ʛʦʜʠʥʫ.  

ʅʘ ʩʣ. 3.17. ʠ 3.18. ʧʨʠʢʘʟʘʥʠ ʩʫ ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʠ ʨʘʥʛ ʧʦʿʝʜʠʥʠʭ ʜʨʞʘʚʘ ʢʦʿʠ ʩʝ ʥʘ 

ʦʩʥʦʚʫ ʦʚʦʛ ʠʥʜʝʢʩʘ ʜʦʙʠʿʘ, ʘ ʟʘ 2015-2016. ʛʦʜʠʥʫ. ʇʦʢʘʟʫʿʝ ʩʝ ʜʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʧʦʚʝ˂ʘˁʝʤ 

ʠʥʜʝʢʩʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ, ʩʤʘˁʫʿʝ ʩʚʦʿ ʨʘʥʛ, ʧʘ ʩʝ ʤʝʹʫ 138 ʜʨʞʘʚʘ (ʫʧʦʨʝʹʝʥʠʭ ʦʜ ʩʪʨʘʥʝ 

ʉʚʝʪʩʢʦʛ ʝʢʦʥʦʤʩʢʦʛ ʬʦʨʫʤʘ) ʥʘʣʘʟʠ ʥʘ 90. ʤʝʩʪʫ ʫ 2016. ʛʦʜʠʥʠ.  

ʉʣʠʢʘ 3.19. ʀʥʜʝʢʩ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ 



 25 

0

20

40

60

80

100

120
ˢ
ͯ
ͫ
ͭ
ͪ
͙
͞
͊

ˣ
͔
͡
͎
͙
͞
͊

ˣ
ͦ
ͫ
ͤ
͊
 
͙
 
̆
͔
ͪ
ͼ
͔
͎
ͦ
͍
͙
ͤ
͊

ˣ
ͯ
͎
͊
ͪ
ͫ
͟
͊

ˤ
͔
͡
͙
͟
͊
 
ˣ
ͪ
͙
ͭ
͊
ͤ
͙
͞
͊

˥
ͪ
;
͟
͊

˨
͊
ͤ
ͫ
͟
͊

˩
ͫ
ͭ
ͦ
ͤ
͙
͞
͊

ˮ
ͪ
ͫ
͟
͊

ˮ
ͭ
͊
͡
͙
͞
͊

˴
͙
ͨ
͊
ͪ

˶
͔
ͭ
ͦ
ͤ
͙
͞
͊

˶
͙
ͭ
͍
͊
ͤ
͙
͞
͊

˶
ͯ
͟
ͫ
͔
ͣ
͋
ͯ
ͪ
͎

˸
͊
Ώ
͊
ͪ
ͫ
͟
͊

˸
͊
͟
͔
͒
ͦ
ͤ
͙
͞
͊

˸
͊
͡
ͭ
͊

˹
͔
ͣ
͊
;
͟
͊

˹
ͦ
ͪ
͍
͔
΄
͟
͊

˽
ͦ
͢
ͫ
͟
͊

˽
ͦ
ͪ
ͭ
ͯ
͎
͊
͡

˾
ͯ
ͣ
ͯ
ͤ
͙
͞
͊

˿
͡
ͦ
͍
͊
;
͟
͊

˿
͡
ͦ
͍
͔
ͤ
͙
͞
͊

˿
ͪ
͋
͙
͞
͊

̅
͙
ͤ
ͫ
͟
͊

̅
ͪ
͊
ͤ
ͼ
ͯ
ͫ
͟
͊

̆
ͦ
͡
͊
ͤ
͒
͙
͞
͊

̆
ͪ
͍
͊
ͭ
ͫ
͟
͊

̇
ͪ
ͤ
͊
 
˥
ͦ
ͪ
͊

̉
͔
΄
͟
͊

̊
͍
͔
͒
ͫ
͟
͊

̊
ͨ
͊
ͤ
͙
͞
͊

Sum of Rank 2016 (max 139) Sum of Rank 2015 (max 143)

 

ʉʣʠʢʘ 3.20. ʈʘʥʛʠʨʘˁʝ ʜʨʞʘʚʘ ʧʨʝʤʘ ʠʥʜʝʢʩʫ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ 

ʂʘʦ ʰʪʦ ʩʝ ʢʣʘʩʪʝʨʦʚʘˁʝ ʜʨʞʘʚʘ ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʤʦʞʝ ʚʨʰʠʪʠ 

ʧʦʩʪʘʚˀʘˁʝʤ ʧʨʘʛʘ ʟʘ ʦʚʘʿ ʠʥʜʝʢʩ ʥʘ ʚʨʝʜʥʦʩʪ 5, ʪʘʢʦ ʩʝ ʿʘʩʥʦ ʛʨʫʧʠʩʘˁʝ ʜʨʞʘʚʘ ʤʦʞʝ 

ʠʟʚʨʠhʪʠ ʠ ʧʨʝʤʘ ʠʥʜʝʢʩʫ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ. ʈʝʟʫʣʪʘʪ ʜʘʿʝ ʠʩʪʫ ʧʦʜʝʣʫ. ʇʨʝʤʘ ʠʥʜʝʢʩʫ 

ʩʧʨʝʤʥʦʩʪʠ (ʩʣʠʢʘ 3.19), ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʿʝ ʫ 2016, ʛʦʜʠʥʠ ʪʘʢʦʹʝ ʧʦʙʦˀʰʘʣʘ ʩʚʦʿʫ 

ʧʦʟʠʮʠʿʫ, ʟʘʫʟʠʤʘʿʫ˂ʠ 75. ʧʦʟʠʮʠʿʫ (ʦʜ ʫʢʫʧʥʦ ʨʘʟʤʘʪʨʘʥʠʭ 138 ʜʨʞʘʚʘ), ʩʣʠʢʘ 3.20. 

3.2.2. ʈʘʟʚʦʿ ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ  

Arthur D Little ʿʝ ʦʙʿʘʚʠʦ ʩʪʫʜʠʿʫ ʧʦʜ ʥʘʟʠʚʦʤ ʊʨʢʘ ʟʘ ʛʠʛʘʙʠʪʩʢʘ ʦʧʪʠʯʢʘ ʚʣʘʢʥʘ (Race for 

Gigabit Fiber) ʫ ʢʦʿʦʿ ʩʝ ʥʘʚʦʜʠ ʜʘ ʩʫ, ʫ ʩʚʠʤ ʜʨʞʘʚʘʤʘ, ʥʝʟʘʚʠʩʥʦ ʦʜ ʚʠʩʠʥʝ ɹɼʇ-ʘ ʠ 

ʚʝʣʠʯʠʥʝ, ʦʧʝʨʘʪʦʨʠ ʩʘ ʟʥʘʯʘʿʥʠʤ ʪʨʞʠʰʥʠʤ ʫʜʝʣʦʤ ʥʘʿʯʝʰ˂ʝ ʟʘʩʣʫʞʥʠ ʟʘ ʫʚʦʹʝˁʝ ʦʧʪʠʯʢʦʛ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ. ʊʘʤʦ ʛʜʝ ʩʝ ʨʝʛʠʩʪʨʫʿʝ ʩʧʦʨʘ ʧʝʥʝʪʨʘʮʠʿʘ FTTH, ʫʦʙʠʯʘʿʝʥʦ ʿʝ 

ʠʟʦʩʪʘʣʘ ʘʢʪʠʚʥʦʩʪ ʥʘʿʤʦ˂ʥʠʿʝʛ ʦʧʝʨʘʪʦʨʘ. ʋ ʥʝʢʠʤ ʜʨʞʘʚʘʤʘ ʩʝ ʨʝʘʣʠʟʘʮʠʿʘ ʦʧʪʠʯʢʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʟʘʩʥʠʚʘ ʥʘ ʜʨʞʘʚʥʦʿ ʧʦʤʦ˂ʠ. ʋ ʜʨʞʘʚʘʤʘ ʫ ʢʦʿʠʤʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʘʥ ʨʘʟʚʦʿ ʠ 

ʧʨʦʠʟʚʦʜˁʘ ʚʠʜʝʦ ʦʧʨʝʤʝ, ʢʘʦ ʰʪʦ ʿʝ ʈʝʧʫʙʣʠʢʘ ʂʦʨʝʿʘ, ʦʧʪʠʯʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʝ ʫʚʦʜʠ ʜʘ 

ʙʠ ʧʦʜʨʞʘʣʘ ʜʠʛʠʪʘʣʥʠ ʚʠʜʝʦ ʫ ʬʦʨʤʘʪʠʤʘ ʚʨʣʦ ʚʠʩʦʢʝ ʨʝʟʦʣʫʮʠʿʝ (ʢʘʦ ʰʪʦ ʿʝ 4ʂ, ʪʿ. 

ʪʝʣʝʚʠʟʠʿʘ ʫʣʪʨʘ ʚʠʩʦʢʝ ʨʝʟʦʣʫʮʠʿʝ). 
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ʉʣʠʢʘ 3.21. ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʢʦʿʘ ʩʫ ʜʦʙʠʣʘ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʢˀʫʯʝˁʘ ʥʘ ʦʧʪʠʯʢʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (optical fiber household passed), ʧʨʝʤʘ ʫʢʫʧʥʦʤ ʙʨʦʿʫ ʜʦʤʘ˂ʠʥʩʪʘʚʘ 

ʅʘ ʩʣʠʮʠ 3.21. ʿʝ ʧʨʠʢʘʟʘʥ ʧʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʧʦʨʝʜ ʢʦʿʠʭ ʿʝ ʧʨʦʰʘʦ ʦʧʪʠʯʢʠ ʢʘʙʣ, ʘ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʜʨʞʘʚʝ. ʋʦʯʘʚʘ ʩʝ ʜʘ ʠʟʨʘʟʠʪʦ ʨʫʨʘʣʥʝ ʦʙʣʘʩʪʠ (ɸʫʩʪʨʘʣʠʿʘ, ʈʝʧʫʙʣʠʢʘ ɸʫʩʪʨʠʿʘ, 

ʉʿ ʝʜʠˁʝʥʝ ɸʤʝʨʠʯʢʝ ɼʨʞʘʚʝ, ʠʪʜ.) ʥʝʤʘʿʫ ʚʠʩʦʢ ʩʪʝʧʝʥ ʨʘʟʚʠʿʝʥʦʩʪʠ ʦʧʪʠʯʢʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʢʘʦ ʠ ʜʘ ʩʝ ʛʝʦʛʨʘʬʩʢʠ ʤʘʣʝ ʦʙʣʘʩʪʠ, ɼʨʞʘʚʘ ʂʘʪʘʨ, ʍʦʥʛ-ʂʦʥʛ 

ʧʨʠʙʣʠʞʘʚʘʿʫ ʧʦʪʧʫʥʦʿ ʧʦʢʨʠʚʝʥʦʩʪʠ.  

 
ʉʣʠʢʘ 3.22. ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ (optical cable households connected) ʢʦʿʘ ʩʫ ʧʨʠʢˀʫʯʝʥʘ ʥʘ 

ʦʧʪʠʯʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʝʤʘ ʫʢʫʧʥʦʤ ʙʨʦʿʫ ʜʦʤʘ˂ʠʥʩʪʘʚʘ 
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FTTH (Fibre to the Home) ʉʘʚʝʪ ɽʚʨʦʧʝ ʿʝ ʠʥʜʫʩʪʨʠʿʩʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʯʠʿʠ ʿʝ ʮʠˀ ʜʘ ʫʙʨʟʘ 

ʜʦʩʪʫʧʥʦʩʪ ʦʧʪʠʯʢʦʛ ʢʘʙʣʘ, ʢʘʦ ʠ ʫʣʪʨʘ-ʙʨʟʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ ʫ ʢʦʨʠʩʪ ʧʦʪʨʦʰʘʯʘ ʠ 

ʧʨʝʜʫʟʝ˂ʘ. ʆʩʥʦʚʘʥʘ ʿʝ 2004. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ ʧʝʪ ʯʣʘʥʠʮʘ ʦʩʥʠʚʘʯʘ: Alcatel-Lucent, Cisco, 

Corning, Emtelle ʠ OFS. FTTH ʉʘʚʝʪ ɽʚʨʦʧʝ ʩʘʜʘ ʠʤʘ ʚʠʰʝ ʦʜ 150 ʯʣʘʥʦʚʘ, ʢʦʿʠ ʨʘʜʝ ʥʘ 

ʧʨʦʤʦʚʠʩʘˁʫ ʧʨʝʜʥʦʩʪʠ ʧʨʠʩʪʫʧʘ ʦʧʪʠʮʠ ʰʠʨʦʤ ʢʦʥʪʠʥʝʥʪʘ. ɱʝʜʘʥ ʦʜ ʚʠʜʦʚʘ ʧʨʦʤʦʚʠʩʘˁʘ 

ʦʙʫʭʚʘʪʘ ʠ ʨʝʜʦʚʥʝ ʠʟʚʝʰʪʘʿʝ ʦ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʦʧʪʠʯʢʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ. 

ʉʘʚʝʪ FTTH ɽʚʨʦʧʝ ʩʧʨʦʚʦʜʠ ʨʘʥʛʠʨʘˁʝ ʜʨʞʘʚʘ ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʩʚʝ ʟʝʤˀʝ ʢʦʿʝ ʠʤʘʿʫ ʚʠʰʝ ʦʜ 

200.000 ʜʦʤʘ˂ʠʥʩʪʘʚʘ, ʛʜʝ ʿʝ ʦʜʥʦʩ FTTH/B ʧʨʝʪʧʣʘʪʥʠʢʘ ʥʘʿʤʘˁʝ 1% ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ 

ʜʦʤʘ˂ʠʥʩʪʘʚʘ. 

ɼʚʝ ʥʦʚʝ ʝʢʦʥʦʤʠʿʝ ʢʦʿʝ ʩʫ ʫʰʣʝ ʫ FTTH ʨʘʥʛʠʨʘˁʝ: ʈʝʧʫʙʣʠʢʘ ɸʫʩʪʨʠʿʘ ʠ ʈʝʧʫʙʣʠʢʘ 

ʉʨʙʠʿʘ ʜʦʩʪʠʞʫ ʧʝʥʝʪʨʘʮʠʿʫ ʚʝ˂ʫ ʦʜ 1%.  

FTTH ʉʘʚʝʪ ɽʚʨʦʧʝ ʿʝ ʢʦʥʩʪʘʪʦʚʘʦ ʜʘ ʩʫ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʠ ʜʘˀʝ ʚʝʦʤʘ ʟʘʩʪʫʧˀʝʥʘ 

ʢʘʙʣʦʚʩʢʘ ʨʝʰʝˁʘ, ʘʣʠ ʿʝ FTTH ʫ ʧʨʦʮʝʩʫ ʫʙʨʟʘʥʦʛ ʨʘʟʚʦʿʘ.  

ʀʥʘʯʝ, ʙʨʦʿ FTTH ʠ FTTB (Fibre to the Building) ʧʨʝʪʧʣʘʪʥʠʢʘ ʫ ɽʚʨʦʧʠ je ʧʦʨʘʩʪʘʦ ʟʘ 23% ʫ 

ʧʨʚʠʭ ʜʝʚʝʪ ʤʝʩʝʮʠ 2016. ʛʦʜʠʥʝ, ʠ ʩʘʜʘ ʜʦʩʪʠʞʝ ʩʢʦʨʦ 44,3 ʤʠʣʠʦʥʘ ʧʨʝʪʧʣʘʪʥʠʢʘ FTTH/B. 

ɼʦʩʪʫʧʥʦʩʪ ʦʧʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʦ ʢʫ˂ʝ ʿʝ ʧʦʨʘʩʣʘ ʟʘ 17%, ʜʦʩʪʠʛʘʚʰʠ ʚʠʰʝ ʦʜ 148 

ʤʠʣʠʦʥʘ ʫ ɽʋ39 (ɽʋ39 ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʣʝʜʝ˂ʝ ʟʝʤˀʝ: ʂʥʝʞʝʚʠʥʘ ɸʥʜʦʨʘ, ʈʝʧʫʙʣʠʢʘ ɸʫʩʪʨʠʿʘ, 

ʈʝʧʫʙʣʠʢʘ ɹʝʣʦʨʫʩʠʿʘ, ʂʨʘˀʝʚʠʥʘ ɹʝʣʛʠʿʘ, ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʩʢʘ, ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ, ʏʝʰʢʘ 

ʈʝʧʫʙʣʠʢʘ, ʂʨʘˀʝʚʠʥʘ ɼʘʥʩʢʘ, ʈʝʧʫʙʣʠʢʘ ɽʩʪʦʥʠʿʘ, ʌʠʥʩʢʘ ʈʝʧʫʙʣʠʢʘ, ʈʝʧʫʙʣʠʢʘ ʌʨʘʥʮʫʩʢʘ, 

ʉʘʚʝʟʥʘ ʈʝʧʫʙʣʠʢʘ ʅʝʤʘʯʢʘ, ʈʝʧʫʙʣʠʢʘ ɻʨʯʢʘ, ʄʘʹʘʨʩʢʘ, ʀʩʣʘʥʜ, ʈʝʧʫʙʣʠʢʘ ʀʨʩʢʘ, ɼʨʞʘʚʘ 

ʀʟʨʘʝʣ, ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʃʝʪʦʥʩʢʘ ʈʝʧʫʙʣʠʢʘ, ʃʠʪʚʘʥʩʢʘ ʈʝʧʫʙʣʠʢʘ, 

ɺʝʣʠʢʦ ɺʦʿʚʦʜʩʪʚʦ ʃʫʢʩʝʤʙʫʨʛ, ʈʝʧʫʙʣʠʢʘ ʄʘʣʪʘ, ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʍʦʣʘʥʜʠʿʘ, 

ʂʨʘˀʝʚʠʥʘ ʅʦʨʚʝʰʢʘ, ʈʝʧʫʙʣʠʢʘ ʇʦˀʩʢʘ, ʈʝʧʫʙʣʠʢʘ ʇʦʨʪʫʛʘʣʠʿʘ, ʈʫʤʫʥʠʿʘ, ʈʫʩʢʘ 

ʌʝʜʝʨʘʜʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʉʣʦʚʘʯʢʘ ʈʝʧʫʙʣʠʢʘ, ʈʝʧʫʙʣʠʢʘ ʉʣʦʚʝʥʠʿʘ, ʂʨʘˀʝʚʠʥʘ 

ʐʧʘʥʠʿʘ, ʂʨʘˀʝʚʠʥʘ ʐʚʝʜʩʢʘ, ʐʚʘʿʮʘʨʩʢʘ ʂʦʥʬʝʜʝʨʘʮʠʿʘ, ʊʫʨʩʢʘ ʈʝʧʫʙʣʠʢʘ, ʋʢʨʘʿʠʥʘ ʠ 

ʋʿʝʜʠˁʝʥʦ ʂʨʘˀʝʚʩʪʚʦ ɺʝʣʠʢʝ ɹʨʠʪʘʥʠʿʝ ʠ ʉʝʚʝʨʥʝ ʀʨʩʢʝ) ʥʘ ʢʨʘʿʫ ʩʝʧʪʝʤʙʨʘ 2016. ʛʦʜʠʥʝ, ʫ 

ʩʢʣʘʜʫ ʩʘ ʥʘʿʥʦʚʠʿʠʤ ʘʞʫʨʠʨʘˁʝʤ FTTH ʪʨʞʠʰʪʘ. 

ʅʘ ʩʣʠʮʠ 3.23. ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʨʦʮʝʥʪʠ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʢʦʿʠʤʘ ʿʝ ʜʦʩʪʫʧʥʘ FTTH (ʠʩʧʫʥʘ ʧʣʘʚʦʤ 

ʙʦʿʦʤ), ʦʜʥʦʩʥʦ FTTB (ʮʨʚʝʥʦ ʦʠʚʠʯʝʥʝ ʪʨʘʢʝ) ʪʝʭʥʦʣʦʛʠʿʘ. ɹʨʦʿʯʘʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʢʘʟʘʥʝ ʫ % 

ʦʜʛʦʚʘʨʘʿʫ ʫʢʫʧʥʦʤ ʟʙʠʨʫ ʦʚʠʭ ʚʨʩʪʘ ʧʨʠʩʪʫʧʘ. ʆʥʦ ʰʪʦ ʿʝ ʫʦʯˀʠʚʦ ʿʝ ʜʘ ʥʝʢʝ ʚʨʣʦ ʨʘʟʚʠʿʝʥʝ 

ʜʨʞʘʚʝ ʠʤʘʿʫ ʤʘʣʠ ʧʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʧʨʝʪʧʣʘ˂ʝʥʠʭ ʥʘ ʦʚʫ ʪʝʭʥʦʣʦʛʠʿʫ. ʊʘʢʦ ʉʘʚʝʟʥʘ 

ʈʝʧʫʙʣʠʢʘ ʅʝʤʘʯʢʘ ʠ ʈʝʧʫʙʣʠʢʘ ɸʫʩʪʨʠʿʘ ʠʤʘʿʫ ʩʣʠʯʘʥ ʧʨʦʮʝʥʘʪ ʢʘʦ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠ 

ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ. ʄʝʹʫ ʜʨʞʘʚʘʤʘ ʢʦʿʝ ʩʫ ʨʘʟʚʠʣʝ ʪʝʭʥʦʣʦʛʠʿʫ ʦʧʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʜʦ ʢʫ˂ʝ, 

ʜʦʤʠʥʠʨʘ ʂʨʘˀʝʚʠʥʘ ʅʦʨʚʝʰʢʘ ʩʘ ʙʣʠʟʫ 30% FTTH ʧʨʠʢˀʫʯʘʢʘ (ʠʥʜʝʢʩ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ 

ʟʘ ʂʨʘˀʝʚʠʥʫ ʅʦʨʚʝʰʢʫ ʿʝ ʪʘʢʦʹʝ ʚʠʩʦʢ, ʩʣʠʢʘ 3.19.). 

ʅʦʚʝ ʪʝʭʥʠʢʝ ʫ ʧʨʦʠʟʚʦʜˁʠ, ʧʦʚʝ˂ʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ, ʫʧʦʪʨʝʙʘ ʧʘʤʝʪʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ 

ʢʦʿʝ ʫ ʢʨʘʿˁʦʿ ʠʥʩʪʘʥʮʠ ʜʦʚʦʜʝ ʜʦ ʚʝʣʠʢʠʭ ʫʰʪʝʜʘ ʫ ʜʨʞʘʚʠ, ʤʦʛʫ˂ʝ ʿʝ ʘʢʦ ʩʝ, ʢʘʦ ʧʨʚʠ ʢʦʨʘʢ, 

ʧʨʠʩʪʫʧʠ ʦʙʝʟʙʝʹʠʚʘˁʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʘʦ ʧʦʜʨʰʢʝ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ. ʄʘʣʘ ʠ ʩʨʝʜˁʘ 

ʧʨʝʜʫʟʝ˂ʘ ʩʚʦʿʝ ʧʦʩʣʦʚʘˁʝ ʤʦʛʫ ʧʨʦʰʠʨʠʪʠ ʠ ʫʩʧʝʰʥʦ ʥʘʩʪʘʚʠʪʠ ʩʘ ʨʘʜʦʤ ʩʘʤʦ ʫ ʜʠʛʠʪʘʣʥʦʤ 

ʦʢʨʫʞʝˁʫ. ʋʢʦʣʠʢʦ ʩʝ, ʤʝʹʫʪʠʤ, ʥʝ ʧʨʠʩʪʫʧʠ ʠʟʨʘʜʠ ʧʣʘʥʦʚʘ ʟʘ ʠhʨʝˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ 

ʧʨʠʩʪʫʧʘ, ʜʠʛʠʪʘʣʥʠ ʿʘʟ ʠʟʤʝʹʫ ʜʠʛʠʪʘʣʥʦ ʧʠʩʤʝʥʠʭ ʠ ʥʝʦʙʨʘʟʦʚʘʥʠʭ ˂ʝ ʩʝ ʧʦʚʝ˂ʘʚʘʪʠ.  
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ʉʣʠʢʘ 3.23. ʇʨʦʮʝʥʘʪ ʜʦʤʘ˂ʠʥʩʪʘʚʘʢʦʿʘ ʩʫ ʧʨʝʪʧʣʘ˂ʝʥʘ ʥʘ ʫʩʣʫʛʝ ʰʠʨʦʢʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʢʦʿʝ ʩʝ ʥʫʜʝ 

ʫ FTTH (ʠʩʧʫʥʘ ʧʣʘʚʦʤ ʙʦʿʦʤ), ʦʜʥʦʩʥʦ ʜʦ ʟʛʨʘʜʝ FTTB (ʮʨʚʝʥʦ ʦʠʚʠʯʝʥʝ ʪʨʘʢʝ) 

ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʪʨʞʠʰʪʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʯʠʥʠ ʚʠʰʝ ʤʨʝʞʘ ʨʘʟʣʠʯʠʪʠʭ ʦʧʝʨʘʪʦʨʘ 

ʢʦʿʝ ʟʙʦʛ ʩʚʦʿʝ ʥʝʧʦʚʝʟʘʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʥʝʜʦʩʪʘʪʢʘ ʟʘʿʝʜʥʠʯʢʦʛ ʢʦʨʠʰ˂ʝˁʘ, ʥʝ ʜʦʧʨʠʥʦʩʝ 

ʫʢʫʧʥʦʤ ʨʘʟʚʠʪʢʫ ʦʚʝ ʦʙʣʘʩʪʠ ʫ ʜʦʚʦˀʥʦʿ ʤʝʨʠ. ʇʦʩʪʦʿʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʤʨʝʞʝ ʫ ʚʣʘʩʥʠʰʪʚʫ 

ʜʨʞʘʚʝ ʯʠʿʘ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥʦʩʪ, ʠ ʧʦʨʝʜ ʩʚʦʿʠʭ ʠʟʚʘʥʨʝʜʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ, ʥʝʜʦʚʦˀʥʘ.  
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ʉʣʝʜʝ˂ʠ ʚʠʟʠʿʫ ʢʦʿʦʤ ʩʫ ʦʙʝʟʙʝʹʝʥʠ ʟʥʘʯʘʿʥʠ ʦʧʪʠʯʢʠ ʢʘʧʘʮʠʪʝʪʠ ʫ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʤʨʝʞʘʤʘ, 

ʦʚʘ ʩʪʨʘʪʝʛʠʿʘ ˂ʝ ʜʝʬʠʥʠʩʘʪʠ ʤʦʜʝʣ ʧʦʚʝʟʠʚʘˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʤʨʝʞʥʠʭ ʨʝʩʫʨʩʘ, ʢʘʦ ʦʩʥʦʚʝ ʟʘ 

ʫʚʦʹʝˁʝ ʧʦʪʧʫʥʦ ʦʪʚʦʨʝʥʦʛ ʧʨʠʩʪʫʧʘ ʤʨʝʞʠ ʠ ʨʘʟʤʝʥʠ ʩʝʨʚʠʩʘ. 

 

3.3. ʉʪʨʫʢʪʫʨʘ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ɱʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ ʪʨʞʠʰʪʝ ʿʝ ʚʠʹʝʥʦ ʫ ɽʚʨʦʧʠ ʢʘʦ ʦʩʥʦʚ ʟʘ ʙʫʜʫ˂ʠ ʥʘʧʨʝʜʘʢ ʜʨʞʘʚʘ 

ʯʣʘʥʠʮʘ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʩʚʝ ʧʨʝʜʥʦʩʪʠ ʜʠʛʠʪʘʣʥʝ ʪʨʛʦʚʠʥʝ ʠ ʧʦʩʣʦʚʘˁʘ ʟʘ ʢʦʿʠʤʘ ʩʝ ʪʝʞʠ ʠ ʫ 

ʜʨʫʛʠʤ ʜʝʣʦʚʠʤʘ ʩʚʝʪʘ, ʦʥʦ ʩʝ ʥʘʤʝ˂ʝ ʢʘʦ ʛʣʦʙʘʣʥʠ ʮʠˀ. ʉʤʘˁʝˁʝ ʜʠʛʠʪʘʣʥʦʛ ʿʘʟʘ, ʧʨʠʩʫʪʥʦʛ 

ʧʨʝ ʩʚʝʛʘ ʠʟʤʝʹʫ ʫʨʙʘʥʦʛ ʠ ʨʫʨʘʣʥʦʛ ʩʪʘʥʦʚʥʠʰʪʚʘ, ʪʘʢʦʹʝ ʦʩʠʛʫʨʘʚʘ ʧʨʝʣʘʟʘʢ ʥʘ ʿʝʜʠʥʩʪʚʝʥʦ 

ʪʨʞʠʰʪʝ. ʉʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʨʦʫʯʠʪʠ ʢʦʿʘ ʪʝʭʥʦʣʦʰʢʘ ʨʝʰʝˁʘ ʥʘʿʝʬʠʢʘʩʥʠʿʝ ʜʦʚʦʜʝ ʜʦ ʦʚʦʛ 

ʧʨʝʣʘʩʢʘ. 

ɼʘ ʙʠ ʩʝ ʨʝʘʣʠʟʦʚʘʣʠ ʩʚʠ ʟʘʜʘʮʠ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ  

ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʿʦʤ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʦ ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʚʝʣʠʢʠʤ ʙʨʟʠʥʘʤʘ. 

ʋ ʧʣʘʥʦʚʠʤʘ ɽʋ, ʠʩʢʘʟʘʥʠʤ ʫ ɼʠʛʠʪʘʣʥʦʿ ʘʛʝʥʜʠ ʜʦ 2020, ʩʝ ʨʘʟʤʘʪʨʘʣʦ ʫʚʦʹʝˁʝ 100 Mbps ʜʦ 

ʩʚʘʢʦʛ ʛʨʘʹʘʥʠʥʘ ʰʪʦ ʩʝ ʤʦʛʣʦ ʧʦʩʪʠ˂ʠ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ ʢʘʦ ʠ 

ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ (4G). ʇʣʘʥʦʚʠ ʟʘ ʰʠʨʝˁʝ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ 

ʜʨʫʰʪʚʘ ʟʘʭʪʝʚʘʿʫ ʿʦʰ ʚʝ˂ʝ ʧʨʦʪʦʢʝ, ʰʪʦ ʯʝʩʪʦ ʜʦʚʦʜʠ ʜʦ ʟʘʭʪʝʚʘ ʟʘ ʛʠʛʘʙʠʪʩʢʠʤ ʤʨʝʞʘʤʘ.  

ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʿʝ ʫʩʪʘʥʦʚʠʣʘ ʧʝʪ ʢˀʫʯʥʠʭ ʙʣʦʢʦʚʘ ʟʘ ʨʘʟʚʦʿ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ: 

1. ʈʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ (Cloud Computing); 

2. ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ (Internet of Things, IoT); 

3. ʈʘʜ ʩʘ ʚʝʣʠʢʠʤ ʙʘʟʘʤʘ (ʦʪʚʦʨʝʥʠʭ) ʧʦʜʘʪʘʢʘ (Big Data); 

4. ʄʦʙʠʣʥʠ ʩʠʩʪʝʤʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ (5G); 

5. ɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʪʝʨʥʝʪʫ (Cybersecurity). 

ʂʘʦ ʟʘʢˀʫʯʘʢ ʤʦʞʝʤʦ ʥʘʚʝʩʪʠ ʜʘ ʨʘʟʚʦʿʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, ʦʜʥʦʩʥʦ 

ʧʨʠʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ ʙʠʣʦ ʢʦʿʝ ʜʨʞʘʚʝ ʤʦʞʝ 

ʦʙʝʟʙʝʜʠʪʠ ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʦʨʘʩʪ ʙʨʫʪʦ ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ. ɼʘʢʣʝ, ʦʚʦ ʿʝ ʥʘʿʩʠʛʫʨʥʠʿʠ ʥʘʯʠʥ ʟʘ 

ʧʦʚʝ˂ʘˁʝ ɹɼʇ-ʘ. 

ʅʝʧʦʚʝʟʘʥʦʩʪ ʧʦʩʪʦʿʝ˂ʠʭ ʤʨʝʞʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʢʘʦ ʠ ʥʝʜʦʚʦˀʥʦ ʧʨʠʤʝˁʝʥ ʧʨʠʥʮʠʧ 

ʟʘʿʝʜʥʠʯʢʦʛ ʢʦʨʠʰ˂ʝˁʘ ʨʘʟʣʠʯʠʪʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʫ ʯʝʩʪʦ ʫʟʨʦʢ ʥʠʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠʩʪʠʭ. 

ʅʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʜʝʬʠʥʠʰʫ ʤʝʭʘʥʠʟʤʠ ʢʦʿʠʤʘ ʙʠ ʩʝ ʤʘʢʩʠʤʘʣʥʦ ʠʩʢʦʨʠʩʪʠʣʘ ʧʦʩʪʦʿʝ˂ʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʙʝʟʙʝʜʠʣʠ ʩʘʚʨʝʤʝʥʠ ʩʝʨʚʠʩʠ ʩʚʠʤ ʢʦʨʠʩʥʠʮʠʤʘ. 
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ʇʆɿʀʊʀɺʅʀ ʋʊʀʎɸɱʀ ʅɸ ɼʈʋɻɽ ʆɹʃɸʉʊʀ ʀ 

ʇʈʀʇʈɽʄɸ ʇʈʆʇʀʉɸ

 
ʉʣʠʢʘ 3.24. ʉʪʨʫʢʪʫʨʘ ɱʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

3.3.1. ʆʩʥʦʚʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ɱʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʊʝʤʝˀʠ ʥʘ ʢʦʿʠʤʘ ʩʝ ʛʨʘʜʠ ʿʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ ʪʨʞʠʰʪʝ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʥʝʚʝʜʝʥʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ, ʘ ʥʘʤʝʪʥʫʪʠ ʩʫ ʟʘʭʪʝʚʠʤʘ, ʧʨʝ ʩʚʝʛʘ ʟʘ ʫʚʦʹʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʧʘʤʝʪʥʠʭ ʩʝʨʚʠʩʘ, 

ʩʣʠʢʘ 3.24.  

1. ʈʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ (Cloud Computing)  

ʇʨeʤʜa je SDN (Softwer Defined Network) ʥaʯʠʥ ʧoʚeʟʠʚaˁa ʚʨʣo eʬʠʢaʩaʥ ʩa ʩʪaʥoʚʠʰʪa 

ʠʩʢoʨʠʰ˂eˁa ʨaʯʫʥaʨʩʢʠʭ ʨeʩʫʨʩa, ʪʨeʙa ʠʩʪa˂ʠ ʜa je ʩaʜaʰˁʠ ʪʨeʥʜ ʨaʟʚoja ʤʨeʞa ʪaʢaʚ ʜa 

ʩe ʩʚe ʚʠʰe ʢoʨʠʩʪʠ cloud computing (ʢoʨʠʰ˂eˁe ʤʨeʞe ʨaʯʫʥaʨa ʥeʟaʚʠʩʥo oʜ ʣoʢaʮʠje ʩa 

ʢoje ʧʨʠʩʪʫʧa ʤʨeʞʠ ʟa ʩeʨʚʠʩe ʨaʟʣʠʯʠʪoʛ ʪʠʧa).  

Cloud computing ʥʫʜʠ ʩeʨʚʠʩe ʢojʠ ʩe ʛʨʫʙo ʤoʛʫ ʩʚʨʩʪaʪʠ ʫ ʪʨʠ ʢaʪeʛoʨʠje: 

- ʀʥʬʨaʩʪʨʫʢʪʫʨa ʢao ʩeʨʚʠʩ (IaaS - Infrastructure as a Service), ʥʫʜʠ ʨeʩʫʨʩe ʟa 

ʧʨoʮeʩʠʨaˁe, storage, ʤʨeʞe ʠ ʧʨaʢʪʠʯʥo ʩʚe ʥa ʯeʤʫ ʢoʨʠʩʥʠʢ ʤoʞe ʜa ʧʨʠʤeʥʠ 

ʩoʧʩʪʚeʥʠ ʩoʬʪʚeʨ (ʫʢˀʫʯʫjʫ˂ʠ oʧeʨaʪʠʚʥe ʩʠʩʪeʤe ʠ aʧʣʠʢaʮʠje). Oʚaʢaʚ ʩeʨʚʠʩ je 

ʚeoʤa ʠʥʪeʨeʩaʥʪaʥ ʫ ʩʣʫʯajʫ ʢoʤʧaʥʠja ʢoje ʪʨeʙa ʩa ʫʜaˀeʥʠʭ ʣoʢaʮʠja ʜa ʧʨʠʩʪʫʧajʫ 

ʟaʭʪeʚʥʠʤ ʤaʪeʨʠjaʣʠʤa (ʟaʧʠʩʠ ʚʠʜea, ʙaʟe ʧoʜaʪaʢa ʠ ʩʣʠʯʥo). ʅa ʧʨʠʤeʨ, 

ʠʥʩʪaʣaʮʠja ʩa ʣaʧʪoʧa ʤoʞe ʧoʩʪaʚʠʪʠ ʟaʧʠʩ ʚʠʜea ʥa cloud. ɳoj ʤoʛʫ ʧʨʠʩʪʫʧʠʪʠ, 

ʧʨeʢo ʤʨeʞe ʤoʙʠʣʥʠʭ ʩʠʩʪeʤa eʣeʢʪʨoʥʩʢʠʭ ʢoʤʫʥʠʢaʮʠja, ʩaʤo oʥʠ ʢojʠ ʧoʩeʜʫjʫ 

ʥeoʧʭoʜʥe ʰʠʬʨe. 

- ʇʣaʪʬoʨʤa ʢao ʩeʨʚʠʩ (PaaS - Platform as a Service), oʚaj ʤoʜeʣ ʩe ʫʚoʜʠ ʢaʢo ʙʠ 

ʨaʟʚojʥʠ ʧʨoʛʨaʤeʨʠ ʧʨʠʧʨeʤʠʣʠ ʧʣaʪʬoʨʤʫ ʥa ʢojoj ʙʠ ʩe ʤoʛʣʠ ʜaˀe ʨaʟʚʠjaʪʠ 

ʩoʬʪʚeʨʠ ʢʨajˁʠʭ ʢoʨʠʩʥʠʢa. PaaS oʙeʟʙeʹʫje oʩʥoʚʥʫ ʟaʰʪʠʪʫ, ʩʢaʣaʙʠʣʥoʩʪ, ʧeʯeʚe 

ʟa oʧeʨaʪʠʚʥe ʩʠʩʪeʤe. ʇʨoʚʘʿʜeʨʠ PaaS ʫʦʙʠʯʘʿʝʥʦ ʢʦʨʠʩʪʝ ʠʥʬʨaʩʪʨʫʢʪʫʨʫ IaaS 

ʜʨʫʛʠʭ ʧʨʦʚʘʿʜʝʨʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʙaʚe ʩe ʩʠʩʪeʤʩʢʠʤ ʧʨoʛʨaʤʠʨaˁeʤ ʠ oʙeʟʙeʹʫjʫ 

ʦʩʥʦʚʫ ʟa ʨʘʟʚʦʿ ʩʝʨʚʠʩʘ ʠ ʧʨoʛʨaʤʠʨaˁe ʥa SaaS ʥʠʚoʫ. 
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- ʉoʬʪʚeʨ ʢao ʩeʨʚʠʩ (SaaS - Software as a Service), ʧʨeʜʩʪaʚˀa ʩeʨʚʠʩe ʢojʠ ʩe ʧoʢʨe˂ʫ 

ʥa cloud-ʫ. Aʧʣʠʢaʮʠjaʤa ʩe ʤoʞe ʧʨʠʩʪʫʧʠʪʠ ʧʨeʢo ʨaʟʣʠʯʠʪʠʭ ʠʥʪeʨʬejʩa ʠ 

ʧʨeʪʨaʞʠʚaʯa. 

ʉeʨʚʠʩʠ ʩe ʢʣaʩʠʬʠʢʫjʫ ʧʨeʤa ʩʣojeʚʠʤa ʥa ʢojʠʤa je ʠʟʚʨʰeʥa ʚʠʨʪʫeʣʠʟaʮʠja. ʋʚoʹeˁe 

cloud computing-a ʧojeʜʥoʩʪaʚˀʫje aʨʭʠʪeʢʪʫʨʫ ʤʨeʞa ʧoʩeʙʥo ʟa ʚʠʩoʢo ʟaʭʪeʚʥe ʩeʨʚʠʩe 

ʢojʠ ʩe ʙaʟʠʨajʫ ʥa ʫʧoʪʨeʙʠ ʚʠʜea ʠʣʠ ʜʨʫʛʠʭ ʩʠʛʥaʣa, ʟaʩʥoʚaʥʠʭ ʥa ʚeʣʠʢʠʤ ʙaʟaʤa 

ʧoʜaʪaʢa. Moʛʣo ʙʠ ʩe ʨe˂ʠ ʜa je ʫʚoʹeˁe cloud computing-a ʫ ʚeʣʠʢoj ʤeʨʠ ʧʨoʤeʥʠʣo 

aʨʭʠʪeʢʪʫʨe ʙʫʜʫ˂ʠʭ ʪeʣeʚʠʟʠjʩʢʠʭ ʠ ʨaʜʠjʩʢʠʭ ʢʫ˂a. Mʥoʛe oʧeʨaʮʠje ʠ ʫʨeʹajʠ ʢojʠ ʩʫ ʩe 

ʩʤaʪʨaʣʠ ʥeʟaoʙʠʣaʟʥʠʤ ʫ ʧʦʩʪʧʨoʜʫʢʮʠjʠ, ʩaʜa ʩʫ ʟaʤeˁeʥʝ cloud-oʤ.  

Cloud ʩeʨʚʠʩʠ ʧʨʫʞajʫ ʚeʣʠʢe ʤoʛʫ˂ʥoʩʪʠ ʟa ʨaʟʚoj ʤaʣʠʭ ʠ ʩʨeʜˁʠʭ ʧʨeʜʫʟe˂a, ʩ oʙʟʠʨoʤ ʜa 

eʣʠʤʠʥʠʰʫ ʧoʪʨeʙe ʟa ʨaʜʥʠʤ ʤeʩʪʠʤa ʠ ʧoʩʣoʚʠʤa ʢojʠ ʧo ʧʨʠʨoʜʠ ʟaʭʪeʚajʫ ʥʝʧʦʪʧʫʥa 

ʨaʜʥa ʚʨeʤeʥa. Taʢoʹe, ʧʨʠʚaʪʥa ʠʥʠʮʠjaʪʠʚa ʟa oʪʚaʨaˁe ʤaʣʠʭ ʧʨeʜʫʟe˂a ʩe ʟʥaʯajʥo 

oʭʨaʙʨʫje. ʇoʩʣoʜaʚʮʠ ʥeʤajʫ ʩʪʨaʭ ʜa ˂e, ʫ ʩʣʫʯajʫ ʧoʯeʪʥʠʯʢoʛ ʥeʫʩʧeʭa ʠʣʠ ʩʣʠʯʥʠʭ 

ʧʨoʙʣeʤa, ʙʠʪʠ oʧʪeʨe˂eʥʠ ʥeʨeaʣʥʠʤ ʠʩʧʣaʪaʤa.  

Cloud ʩe ʤoʞe ʫʩʧeʰʥo ʧʨʠʤeʥʠʪʠ ʥa ʩʚʠʤ ʧʨʠʤʝʥʘʤʘ ʢoje ʟaʭʪeʚajʫ ʧʨʠʩʪʫʧ aʧʣʠʢaʮʠjaʤa ʩa 

ʚeʣʠʢoʛ ʙʨoja ʫʜaˀeʥʠʭ ʣoʢaʮʠja ʥa ʧʨʠʤeʨ: ʫ ʢoʥʪʨoʣʠ ʩaoʙʨa˂aja, ʫ ʥaʧʣaʪaʤa, ʢoʥʪʨoʣʠ oʜ 

ʧoʞaʨa ʠʣʠ ʥeʢʠʭ ʜʨʫʛʠʭ ʥeʧoʛoʜa, ʩʪʚaʨaˁʫ ʤʫʟejʩʢe eʣeʢʪʨoʥʩʢe aʨʭʠʚe ʠʣʠ eʣeʢʪʨoʥʩʢʠʭ 

ʙʠʙʣʠoʪeʯʢʠʭ ʬoʥʜoʚa ʠ ʩʣʠʯʥo. 
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ʫʩʣʫʛʘ

ɹʨʦʢʝʨʠ 

ʨʘʟʣʠʯʠʪʠʭ 

ʫʩʣʫʛʘ

ʇʦʚʝʟʠʚʘˁʝ 

ʩʚʠʭ ʤʨʝʞʥʠʭ 

ʨʝʩʫʨʩʘ

VoIP

ʦʧʝʨʘʪʦʨ

ʆʧʝʨʘʪʦʨ

IPTV

ʫʩʣʫʛʝ

ʇʨʫʞʘʣʘʮ

cloud 

computing

ʫʩʣʫʛʝ

ɽ-ʫʧʨʘʚʘ

ʄʨʝʞʝ ʧʦʩʝʙʥʠʭ  

ʩʣʫʞʙʠ

 

ʉʣʠʢʘ 3.25. ʈʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ ʫ ʤʨʝʞʘʤʘ ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ 

ɼaʢʣe, ʫʚoʹeˁeʤ cloud-a, ʤoʛʫ ʩe ʩʤaˁʠʪʠ ʠ ʠʥʚeʩʪʠʮʠje ʠ oʧeʨaʪʠʚʥʠ ʪʨoʰʢoʚʠ. ʉʪoʛa je 

oʧʠʩaʥa ʪeʭʥoʣoʛʠja ʧoʛoʜʥa ʟa ʟeʤˀe ʫ ʨaʟʚojʫ. ʇoʪʨeʙʥo je ʠʩʪa˂ʠ ʜa cloud ʪeʭʥoʣoʛʠja 

ʫʚoʜʠ ʤoʛʫ˂ʥoʩʪ eʬʠʢaʩʥʠjeʛ ʨaʟʚoja PPP (Public Private Partnership), ʪj. ʫʜʨʫʞʠʚaˁa 

ʧʨʠʚaʪʥʠʭ ʠ jaʚʥʠʭ ʤʨeʞa. 

ɼʠʛʠʪʘʣʥʘ ʘʛʝʥʜʘ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʜʦ 2020. ʛʦʜʠʥʝ ʿʝ ʧʨʝʜʚʠʜʝʣʘ ʨʘʟʚʦʿ ʤʨʝʞʘ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʦ ʤʦʜʝʣʫ ʦʪʚʦʨʝʥʠʭ ʤʨʝʞʘ ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ, ʩʣʠʢʘ 3.25. ʅʘ 

ʥʘʿʥʠʞʝʤ ʩʣʦʿʫ ʩʝ ʥʘʣʘʟʝ ʨʘʟʣʠʯʠʪʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘʜ ʢʦʿʠʤʘ ʩʝ ʛʨʘʜʝ ʠ ʧʦʚʝʟʫʿʫ ʤʨʝʞʝ 

ʢʦʨʠʩʪʝ˂ʠ IP ʪʝʭʥʦʣʦʛʠʿʫ. ʆʚʘ ʜʚʘ ʩʣʦʿʘ ʫ cloud ʪʝʭʥʦʣʦʛʠʿʠ ʦʜʛʦʚʘʨʘʿʫ IaaS. ʉʣʝʜʝ˂ʝ ʜʚʝ 

ʢʘʪʝʛʦʨʠʿʝ ʨʘʯʫʥʘʨʩʪʚʘ ʫ ʦʙʣʘʢʫ ʩʝ ʧʨʘʢʪʠʯʥʦ ʩʦʬʪʚʝʨʩʢʠ ʨʘʟʚʠʿʘʿʫ.  
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ɱʝʜʘʥ ʦʜ ʥʘʿʯʝʰ˂ʠʭ ʧʨʠʤʝʨʘ ʧʨʠʤʝʥʝ ʧʣʘʪʬʦʨʤʝ ʢʘʦ ʩʝʨʚʠʩʘ ʿʝ ʝ-ʫʧʨʘʚʘ. ʋ ʤʥʦʛʠʤ ʜʨʞʘʚʘʤʘ 

ʩʝ ʩʝʨʚʠʩʠ ʧʦʧʫʪ ʝ-ʟʜʨʘʚˀʘ, ʝ-ʦʙʨʘʟʦʚʘˁʘ ʠ ʜʨʫʛʠʭ, ʨʘʟʚʠʿʘʿʫ ʥʘʜ ʟʘʿʝʜʥʠʯʢʦʤ ʧʣʘʪʬʦʨʤʦʤ 

ʢʦʨʠʩʪʝ˂ʠ ʢʣʘʩʪʝʨʝ ʩʝʨʚʝʨʘ-ʪʿ. ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ cloud. ɽ-ʫʧʨʘʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʩʝ ʫʚʦʜʠ 

ʥʘ ʦʚʘʿ ʥʘʯʠʥ.  

ɼa ʙʠ ʩe ʢʨajˁʠʤ ʢoʨʠʩʥʠʮʠʤa oʤoʛʫ˂ʠʣo ʜa ʢoʨʠʩʪe ʙʠʣo ʢojʠ oʜ ʛoʨe ʥaʚeʜeʥʠʭ oʙʣʠʢa, 

ʥeoʧʭoʜʥo je ʧoʩʪojaˁe data ʮʝʥʪʘʨʘ ʫ ʢʦʿʝ ʩʝ ʩʤʝʰʪʘʿʫ ʢʣʘʩʪʝʨʠ ʩʝʨʚʝʨʘ ʢʘʦ ʧʦʜʨʰʢʘ ʨʘʟʚʦʿʫ 

ʩʝʨʚʠʩʘ, ʢʘʦ ʠ ʰʠʨoʢoʧojaʩʥʠʭ ʤʨeʞa ʩa oʙeʟʙeʹeʥʠʤ ʧʨʠʩʪʫʧoʤ ʚeʣʠʢoʛ ʧʨoʪoʢa. ʉʪʦʛʘ ʿʝ 

ʥʝʦʧʭʦʜʥʦ ʫʣʘʛʘˁʝ ʫ oʙʣaʩʪ ʰʠʨoʢoʧojaʩʥʠʭ ʤʨeʞa ʢʘʢʦ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʠ ʧʨʠʩʪʫʧʠ 

ʩoʬʪʚeʨʠʤa, ʠʥʬʨaʩʪʨʫʢʪʫʨʠ ʠ ʨaʟʣʠʯʠʪʠʤ ʧʣaʪʬoʨʤaʤa ʫʟ ʟʘʜʦʚʦˀʝˁʝ ʦʩʥʦʚʥʠʭ ʫʩʣʦʚʘ ʟʘ 

ʢʚʘʣʠʪʝʪ ʩʝʨʚʠʩʘ.  

2. ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ (Internet of Things, IoT) 

ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ ʩʝ ʯʝʩʪʦ ʦʧʠʩʫʿʝ ʢʘʦ ʪʝʭʥʠʢʘ ʢʦʿʘ ʫʢˀʫʯʫʿʝ ʫʨʝʹʘʿʝ ʢʦʿʝ ʠʤʘʿʫ ʩʚʦʿ ʠʜʝʥʪʠʪʝʪ 

ʠ ʚʠʨʫʪʝʣʥʘ ʩʚʦʿʩʪʚʘ ʫ ʧʘʤʝʪʥʦʤ ʧʨʦʩʪʦʨʫ, ʠ ʢʦʿʘ ʢʦʨʠʩʪʝ ʠʥʪʝʣʠʛʝʥʪʥʝ ʠʥʪʝʨʬʝʿʩʝ ʟʘ ʚʝʟʫ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ʦʢʨʫʞʝˁʝʤ, ʜʨʫʰʪʚʦʤ ʠ ʢʦʨʠʩʥʠʮʠʤʘ. IoT ʧʦʩʪʘʿʝ ʨʝʘʣʥʦʩʪ ʢʘʜʘ ʩʝ ʦʙʝʟʙʝʜʠ 

ʧʦʚʝʟʠʚʘˁʝ ʙʠʣʦ ʛʜʝ, ʙʠʣʦ ʢʘʜ, ʙʠʣʦ ʯʝʛʘ (ʙʠʣʦ ʢʦʛ ʫʨʝʹʘʿʘ), ʙʠʣʦ ʢʦʛʘ, ʙʠʣʦ ʢʦʿʠʤ ʧʫʪʝʤ ʠ 

ʙʠʣʦ ʢʦʿʠʤ ʩʝʨʚʠʩʦʤ.    

ʉʪʚaʨʥʠ oʙjeʢʪʠ, ʩʪʚʘʨʠ ʠʣʠ ʬʠʟʠʯʢʘ ʙʠ˂ʘ (ʪʦ ʤʦʛʫ ʙʠʪʠ ʜʦʤʘ˂ʝ ʞʠʚʦʪʠˁʝ ʯʠʿʝ ʩʝ ʢʨʝʪʘˁʝ 

ʢʦʥʪʨʦʣʠʰʝ ʠ ʩʣ.) ʧoʚeʟʫjʫ ʩʝ ʥʘ ʩʝʥʟʦʨʝ ʠ ʤʝʹʫʩʦʙʥʦ. ʉʝʥʟʦʨʠ (ʥʘ ʧʨʠʤʝʨ ʢʨʝʪʘˁʘ, ʣʦʢʘʮʠʿʝ, 

ʚʠʙʨʘʮʠʿʘ, ʢʣʠʤʘʪʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʪʝʤʧʝʨʘʪʫʨʝ ʫʥʫʪʘʨ ʦʙʿʝʢʘʪʘ ʠʪʜ.) ʰʘˀʫ ʠʥʬʦʨʤʘʮʠʿʫ ʢʘ 

ʮʝʥʪʨʘʣʥʦʤ ʯʚʦʨʫ ʫ ʢʦʤʝ ʩʝ ʤʦʛʫ ʘʥʘʣʠʟʠʨʘʪʠ, ʠʣʠ, ʥʘ ʦʩʥʦʚʫ ʘʫʪʦʤʘʪʩʢʦʛ ʧʨʝʧʦʟʥʘʚʘˁʘ, 

ʠʥʠʮʠʨʘʪʠ ʥʝʢʫ ʘʢʮʠʿʫ, ʘʣʘʨʤ ʠ ʩʣʠʯʥʦ.  

ɸʧʣʠʢʘʮʠʿʝ ʀʥʪʝʨʥʝʪʘ ʩʪʚʘʨʠ ʪʨʝʙʘ ʜʘ ʟʘʜʦʚʦˀʝ ʧʦʪʨʝʙʝ ʜʨʫʰʪʚʘ ʢʦʨʠʩʪʝ˂ʠ ʫʩʘʚʨʰʝʥʝ 

ʪʝʭʥʠʢʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʦʿ ʚʝʟʠ ʬʠʟʠʯʢʠʭ ʩʠʩʪʝʤʘ, ʦʢʨʫʞʝˁʘ ʠ ʀʊ ʪʝʭʥʦʣʦʛʠʿʘ. IoT 

ʘʧʣʠʢʘʮʠʿʝ ʩʫ ʩʧʦʩʦʙʥʝ ʜʘ ʧʦʚʝʞʫ, ʧʨʠʢʫʧʝ ʧʨʦʠʟʚʝʜʫ Ăʧʘʤʝʪʥʝò ʧʦʜʘʪʢʝ ʠ ʠʥʬʦʨʤʮʠʿʝ ʠ ʜʘ 

ʠʭ ʠʩʢʦʨʠʩʪʝ ʫ ʜʠʛʠʪʘʣʥʠʤ ʩʝʨʚʠʩʠʤʘ ʙʝʟ ˀʫʜʩʢʝ ʠʥʪʝʨʘʢʮʠʿʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ: 

¶ ʇʦʚʝʟʫʿʫ ʜʦʤʘ˂ʠʥʩʪʚʘ ï ʨʘʜʠ ʧʦʚʝ˂ʘˁʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʩʠʛʫʨʥʦʩʪʠ, ʰʠʨʠʭ ʧʦʥʫʜʘ ʟʘ 

ʟʘʙʘʚʫ, ʧʦʚʝ˂ʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ; 

¶ ʇʦʚʝʟʫʿʫ ʧʨʝʚʦʟʥʘ ʩʨʝʜʩʪʚʘ ï ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʚʝ˂ʫ ʩʠʛʫʨʥʦʩʪ ʠ ʙʝʟʙʝʜʥʦʩʪ, ʙʦˀʫ ʥʘʚʠʛʘʮʠʿʫ, 

ʠʥʬʦʨʤʠʩʘʥʦʩʪ ʫʯʝʩʥʠʢʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ, ʣʘʛʦʜʥʠʿʠ ʪʨʘʥʩʧʦʨʪ; 

¶ ʋʚʦʜʠ ʝ-ʫʧʨʘʚʘ ï ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʙʦˀʫ ʧʦʚʝʟʘʥʦʩʪ ʿʘʚʥʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ, ʧʦʙʦˀʰʘʚʘʿʫ˂ʠ 

ʮʠʚʠʣʥʫ ʟʘʰʪʠʪʫ; 

¶ ʋʚʦʜʠ ʝ-ʟʜʨʘʚʩʪʚʦ ï ʧʦʙʦˀʰʘʥʘ ʟʜʨʘʚʩʪʚʝʥʘ ʧʨʝʚʝʥʪʠʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛ, ʧʦʙʦˀ ʰʘʥʠ 

ʫʩʣʦʚʠ ʞʠʚʦʪʘ; 

¶ ʇʦʚʝʟʫʿʫ ʛʨʘʜʦʚʠ ï ʠ ʪʠʤʝ ʫʚʦʜʠ smart city, smart trʘffic, ʧʦʚʝʟʫʿʝ ʣʦʢʘʣʥʘ ʟʘʿʝʜʥʠʮʘ; 

¶ ʇʦʚʝʟʫʿʫ ʢʦʤʧʘʥʠʿʝ ï ʨʘʜʠ ʙʦˀʝ ʘʥʘʣʠʪʠʢʝ, ʙʦˀʝ ʧʦʚʝʟʘʥʦʩʪʠ ʨʘʜʥʠʭ ʧʨʦʮʝʩʘ, ʫʚʦʹʝˁʘ 

smart ʧʨʦʮʝʩʘ ʠ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨʘ. 
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ʀʥʦʚʘʮʠʿʝ

ʀʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ 

ʧʣʘʪʬʦʨʤʠ

ʊʝʭʥʦʣʦʰʢʝ 

ʧʦʜʨʰʢʝ ʟʘ IoT

IoTʙʠʟʥʠʩ 

ʤʦʜʝʣʠ

ʆʙʨʘʟʦʚʥʝ

ʧʣʘʪʬʦʨʤʝ

ʄʝʹʫʥʘʨʦʜʥʘ

ʩʘʨʘʜˁʘ

IoT

 

ʉʣʠʢʘ 3.26. ʈʘʟʚʦʿ IoT 

ɼʘʢʣʝ, ʠʥʪʝʨʥʝʪ ʩʪʚʘʨʠ ʿʝ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʘ ʩʣʫʞʠ, ʧʨʝ ʩʚʝʛʘ, ʩʚʝʦʧʰʪʝʤ ʧʦʙʦˀʰʘˁʫ ʫʩʣʦʚʘ 

ʞʠʚʦʪʘ ʠ, ʦʜ ʩʚʠʭ ʠʥʬʦʨʤʘʮʠʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʠʢʘ, ʠʤʘ ʥʘʿʰʠʨʫ ʧʨʠʤʝʥʫ ʫ ʩʚʠʤ 

ˁʝʛʦʚʠʤ ʩʝʛʤʝʥʪʠʤʘ. ɿʘ ʧʦʜʨʰʢʫ IoT ʢʦʨʠʩʪʝ ʩʝ ʜʚʝ ʪʝʭʥʠʢʝ: 5G ʠ ʨʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ. 

ʄʦʙʠʣʥʠ ʩʠʩʪʝʤʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ ʩʫ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʥʦʚʠʥʘʤʘ ʢʦʿʝ ʫʚʦʜʝ (ʚʝʣʠʢʠ ʧʨʦʪʦʢ, ʤʘʣʘ 

ʢʘʰˁʝˁʘ, ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʘ ʨʝʰʝˁʘ) ʦʩʥʦʚʥʘ ʪʝʭʥʠʢʘ ʫ IoT, ʪʝ ʿʝ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ 5G 

ʩʠʩʪʝʤʘ ʦʙʫʭʚʘʪʠʣʘ ʠ IoT.  

ʉ ʦʙʟʠʨʦʤ ʥʘ ʦʛʨʦʤʥʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʩʝ ʛʝʥʝʨʠʰʫ, ʧʨʦʮʝʩʠʨʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ ʫ IoT, 

ʿʘʩʥʦ ʿʝ ʜʘ ʩʝʨʚʠʩʠ cloud computing-ʘ ʤʦʛʫ ʙʠʪʠ ʦʜ ʚʝʣʠʢʝ ʢʦʨʠʩʪʠ. ʉʚʝ ʦʧʝʨʘʮʠʿʝ ʢʦʿʝ ʩʝ 

ʧʦʥʘʚˀʘʿʫ, ʤʘ ʢʘʢʦ ʩʣʦʞʝʥʝ ʙʠʣʝ, ʤʦʛʫ ʩʝ ʿʝʜʥʦʩʪʘʚʥʠʿʝ, ʘ ʪʠʤʝ ʠ ʝʬʠʢʘʩʥʠʿʝ ʦʜʨʘʜʠʪʠ ʫ 

ʦʙʣʘʢʫ.  

ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ ʩʝ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʢʦʨʠʩʥʠʤ ʠʥʦʚʘʪʠʚʥʠʤ ʨʝʰʝˁʠʤʘ, ʨʘʟʚʠʿʘ ʠʥʪʝʥʟʠʚʥʦ ʩʚʫʜʘ 

ʫ ʩʚʝʪʫ. ʊʘʢʦ ʩʫ ʨʘʟʥʝ ʦʙʨʘʟʦʚʥʝ ʠ ʪʝʭʥʦʣʦʰʢʝ ʧʣʘʪʬʦʨʤʝ, ʢʘʦ ʠ ʨʘʟʣʠʯʠʪʠ ʙʠʟʥʠʩ ʤʦʜʝʣʠ 

ʧʨʫʞʠʣʠ ʧʦʜʩʪʠʮʘʿ ʟʘ ʫʚʦʹʝˁʝ ʠ ʰʠʨʝˁʝ IoT. ʉʪʦʛʘ ʩʝ ʧʦʿʘʚʠʦ ʥʝʚʝʨʦʚʘʪʘʥ ʙʨʦʿ (ʚʠʰʝ ʦʜ 600) 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʰʝˁʘ ʠ ʧʨʝʜʣʦʛʘ ʟʘ ʫʚʦʹʝˁʝ IoT ʩʪʘʥʜʘʨʜʘ. ʅʘʨʝʜʥʠ ʧʝʨʠʦʜ ˂ʝ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥ 

ʫʚʦʹʝˁʫ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ.  

 

3. ʈʘʜ ʩʘ ʚʝʣʠʢʠʤ ʢʦʣʠʯʠʥʘʤʘ (ʦʪʚʦʨʝʥʠʭ) ʧʦʜʘʪʘʢʘ (Big Data); 

Teʭʥʠʢʘ ʨʘʜʘ ʩʘ ʚeʣʠʢʠʤ ʢʦʣʠʯʠʥʘʤʘ ʧoʜaʪaʢa ʩe oʧʠʩʫje ʢao ʚeʣʠʢa ʯʝʪʚoʨʢa 4V (Volume, 

Variety, Velocity, Veracity) ʠ ʦʙʫʭʚʘʪʘ ʝʢʦʥʦʤʠʯʥʫ ʝʢʩʪʨʘʢʮʠʿʫ ʚʨʝʜʥʦʩʪʠ ʠʟ ʚʝʣʠʢʦʛ ʩʢʫʧʘ ʠ 

ʚʘʨʠʿʝʪʝʪʘ ʧʦʜʘʪʘʢʘ, ʧʨʠ ʪʦʤʝ ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʚʝʣʠʢʫ ʙʨʟʠʥʫ ʠʟʜʚʘʿʘˁʘ, ʦʪʢʨʠʚʘˁʘ ʠ ʘʥʘʣʠʟʝ 

ʧʦʜʘʪʘʢʘ.  

1. Volume ï ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʥʘʨʘʩʪʘʿʫ˂ʝ ʚʦʣʫʤʝʥʝ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʛʝʥʝʨʠʰʫ 

ʨʘʟʣʠʯʠʪʠ ʠʟʚʦʨʠ ʠ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʦʙʨʘʹʠʚʘʪʠ ʫ ʩʪʘʥʜʘʨʜʥʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ; 

2. Variety ï ʚʘʨʠʿʝʪʝʪ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʧʦʜʘʪʘʢʘ ʧʨʠʢʫʧˀʝʥʠʭ ʩʝʥʟʦʨʠʤʘ, 

ʧʘʤʝʪʥʠʤ ʫʨʝʹʘʿʠʤʘ, ʩʦʮʠʿʘʣʥʠʤ ʤʨʝʞʘʤʘ. ʉʢʫʧʦʚʠ ʦʚʠʭ ʧʦʜʘʪʘʢʘ ʤʦʛʫ ʙʠʪʠ 

ʪʝʢʩʪʫʘʣʥʠ, ʩʣʠʢʝ, ʚʠʜʝʦ. ʆʚʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ, 

ʠʣʠ ʥʝʢʘ ˁʠʭʦʚʘ ʢʦʤʙʠʥʘʮʠʿʘ; 
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3. Velocity ï ʙʨʟʠʥʘ ʿʝ ʚʝʦʤʘ ʚʘʞʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʿʝʨ ʧʨʠʢʫʧˀʘˁʝ, ʧʨʦʮʝʩʠʨʘˁʝ ʠ 

ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʫʪʠʯʫ ʥʘ ʢʨʘʿˁʠ ʨʝʟʫʪʘʪ ʘʧʣʠʢʘʮʠʿʘ ʠʣʠ ʩʝʨʚʠʩʘ 

ʢʦʿʠʤʘ ʩʫ ʧʦʜʘʮʠ ʥʘʤʝˁʝʥʠ; 

4. Veracity ï ʚʝʨʦʜʦʩʪʦʿʥʦʩʪ ʩʝ ʢʘʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʜʥʦʩʠ ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ ʩʝ ʫ ʚʝʣʠʢʠʤ 

ʚʦʣʫʤʝʥʠʤʘ ʧʦʜʘʪʘʢʘ ʥʘʹʫ ʰʫʤ ʠ ʥʝʧʦʟʥʘʪʠ ʧʦʜʘʮʠ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʩʢʨʠʚʘʪʠ ʢʦʨʠʩʥʝ. 

ʈʝʛʫʣʘʪʠʚʘ ɽʋ ʟʘʭʪʝʚʘ ʩʚʝ ʚʝ˂ʫ ʦʪʚʦʨʝʥʦʩʪ ʠ ʧʨʠʩʪʫʧ ʧʦʜʘʮʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʩʘʜʨʞʘʿʘ. ɼʦʙʘʨ 

ʧʨʠʤʝʨ ʟʘ ʦʚʘʢʚʫ ʦʨʛʘʥʠʟʘʮʠʿʫ ʿʝ ʚʝʟʘʥ ʟʘ ʦʙʣʘʩʪ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʛʜʝ ʩʝ ʦʯʝʢʫʿʝ ʜʘ 

ʠʥʦʚʘʪʠʚʥʠʤ ʨʝʰʝˁʠʤʘ ʧʦʩʪʠʛʥʫʪʠʤ ʙʠʣʦ ʫ ʠʩʪʨʘʞʠʚʘʯʢʠʤ, ʙʠʣʦ ʫ ʢʦʤʝʨʮʠʿʘʣʥʠʤ 

ʧʨʦʿʝʢʪʠʤʘ ʥʝʟʘʚʠʩʥʠʭ ʠʩʪʨʘʞʠʚʘʯʘ, ʤʦʛʫ ʜʘ ʩʝ ʧʦʩʪʠʛʥʫ ʜʦʙʨʘ ʨʝʰʝˁʘ.   

 

4. ʄʦʙʠʣʥʠ ʩʠʩʪʝʤʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ (5G) 

ʇʨʝʤʘ ʩʧʨʦʚʝʜʝʥʦʿ ʘʥʘʣʠʟʠ ʚʠʜʝʦ ʩʘʦʙʨʘ˂ʘʿʘ, Cisco ʿʝ ʧʨʝʜʚʠʜʝʦ ʜʘ ˂ʝ ʩʝ ʩʘʦʙʨʘ˂ʘʿ ʫ 

ʤʦʙʠʣʥʠʤ ʩʠʩʪʝʤʠʤʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʦʜ 2010. ʜʦ 2020. ʛʦʜʠʥʝ ʫʚʝ˂ʘʪʠ ʭʠˀʘʜʫ 

ʧʫʪʘ. ʆʚʘʿ ʧʦʨʘʩʪ ʩʘʦʙʨʘ˂ʘʿʘ ʩʝ ʦʟʥʘʯʘʚʘ ʢʘʦ 1000x ʠ ʥʘʩʪʘʦ ʿʝ, ʧʨʝ ʩʚʝʛʘ, ʟʙʦʛ ʥʝʚʝʨʦʚʘʪʥʦʛ 

ʧʦʚʝ˂ʘˁʘ ʧʝʥʝʪʨʘʮʠʿʘ ʧʘʤʝʪʥʠʭ ʪʝʣʝʬʦʥʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʦʚʘʢʚʝ ʤʦʙʠʣʥʝ ʧʣʘʪʬʦʨʤʝ ʩʫ ʩʝ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʝ ʠ ʩʠʥʝʨʛʠʿʠ ʩʘ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ ʚʠʩʦʢʝ ʠ ʫʣʪʨʘ ʚʠʩʦʢʝ 

ʨʝʟʦʣʫʮʠʿʝ, 3DTV, ʢʘʦ ʠ ʧʨʦʰʠʨʝʥʝ ʩʪʚʘʨʥʦʩʪʠ. ɸʧʣʠʢʘʮʠʿʝ VoIP (Voice over IP) ʪʠʧʘ ʢʦʿʝ ʩʫ 

ʪʨʝʥʫʪʥʦ ʚʝʦʤʘ ʘʢʪʫʝʣʥʝ ˂ʝ, ʧʨʝʤʘ ʠʩʪʦʿ ʧʨʦʮʝʥʠ, ʟʘʫʟʠʤʘʪʠ ʩʘʤʦ 0.4% ʫʢʫʧʥʦʛ ʩʘʦʙʨʘ˂ʘʿʘ  

ʤʦʙʠʣʥʠʤ ʩʠʩʪʝʤʠʤʘ. 

ʈʘʟʚʠʪʘʢ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ ʫʙʨʟʘʥʦ ʚʦʜʠ ʫʚʦʹʝˁʫ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ, ʢʦʿʘ ʿʝ ʧʦʜʨʞʘʥʘ BigData 

ʘʧʣʠʢʘʮʠʿʘʤʘ, ʧʦʩʝʙʥʦ ʫ ʫʩʣʦʚʠʤʘ ʫ ʢʦʿʠʤʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʠʤʘʪʠ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʬʠʢʩʥʫ ʤʨʝʞʫ.  

ɼʝʩʝʪ ʩʪʫʙʦʚʘ 5G ʩʠʩʪʝʤʘ: 

1. ɽʚʦʣʫʮʠʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʩʢʠʭ ʪʝʭʥʦʣʦʛʠʿʘ - ʋʙʠʯʘʿʝʥʦ ʩʝ 5G ʥʝ ʦʧʠʩʫʿʝ ʢʘʦ 

ʪʝʭʥʦʣʦʛʠʿʘ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ, ʚʝ˂ ʢʘʦ ʩʢʫʧ ʨʘʟʣʠʯʠʪʠʭ ʨʝʚʦʣʫʮʠʦʥʘʨʥʠʭ ʧʨʦʿʝʢʘʪʘ. 

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʿʝ ʥʘʿʝʢʦʥʦʤʠʯʥʠʿʝ ʨʝʰʝˁʝ ʟʘ 1000x ʫʧʨʘʚʦ ʨʘʟʚʦʿ ʨʘʜʠʦ ʪʝʭʥʦʣʦʛʠʿʘ ʩʘ 

ʩʪʘʥʦʚʠʰʪʘ ʤʠʥʠʤʠʟʠʨʘˁʘ ʢʘʰˁʝˁʘ, ʫʟ ʧʦʜʨʰʢʫ ʬʣʝʢʩʠʙʠʣʥʦʤ ʟʘʿʝʜʥʠʯʢʦʤ ʢʦʨʠʰ˂ʝˁʫ 

ʙʝʞʠʯʥʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ.   

2. ʇʨʠʤʝʥʘ ʛʫʩʪʦ ʨʘʩʧʦʨʝʹʝʥʠʭ ʤʘʣʠʭ ˂ʝʣʠʿʘ - ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʧʨʦʠʟʚʦʹʘʯ ʯʠʧʦʚʘ ʟʘ ʤʦʙʠʣʥʝ 

ʫʨʝʹʘʿʝ Qualcomm ʿʝ ʧʨʦʮʝʥʠʦ ʜʘ ʩʝ ʜʦʜʘʚʘˁʝʤ ʚʠʰʝ ʤʘʣʠʭ ˂ʝʣʠʿʘ ʦʩʥʦʚʥʦʿ ʤʘʢʨʦ˂ʝʣʠʿʠ, 

ʢʘʧʘʮʠʪʝʪ ʩʢʦʨʦ ʣʠʥʝʘʨʥʦ ʫʚʝ˂ʘʚʘ. ʇʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʤʘʣʠʭ ˂ʝʣʠʿʘ ʩʝ, ʤʝʹʫʪʠʤ, ʧʦʚʝ˂ʘʚʘʿʫ 

ʤʝʹʫ˂ʝʣʠʿʩʢʝ ʠʥʪʝʨʬʝʨʝʥʮʠʿʝ. ʆʚʘʢʚʦ ʨʝʰʝˁʝ ʦʤʦʛʫ˂ʘʚʘ ʢʦʨʠʰ˂ʝˁʝ ˂ʝʣʠʿʘ ʨʘʟʣʠʯʠʪʦʛ 

ʪʠʧʘ, ʟʘʿʝʜʥʦ ʩʘ ʤʨʝʞʘʤʘ ʟʘ ʧʨʠʩʪʫʧ ʨʘʟʣʠʯʠʪʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʦʟʥʘʪʦ ʢʘʦ HetNet 

(Heterogeneous Technology). ʂʘʦ ʤʝʨʠʣʦ ʝʬʠʢʘʩʥʦʩʪʠ ʦʚʘʢʚʦʛ ʩʠʩʪʝʤʘ ʩʝ ʥʘʚʦʜʠ ʧʨʦʪʦʢ-

ʧʦ-ʩʧʝʢʪʨʫ-ʧʦ-ʧʦʚʨʰʠʥʠ (b/s/Hz/m2). 

3. ʉʘʤʦʦʨʛʘʥʠʟʫʿʫ˂a ʤʨʝʞa (Self Organizing Network, SON) - ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʥʫ ʥʦʚʠʥʫ 

ʤʨʝʞʘ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ 86% ʩʘʦʙʨʘ˂ʘʿʘ ʛʝʥʝʨʠʰʝ ʫ ʟʘʪʚʦʨʝʥʦʤ 

ʧʨʦʩʪʦʨʫ ʫ ʢʦʤ ʦʧʝʨʘʪʦʨ ʥʝʤʘ ʤʦʛʫ˂ʥʦʩʪ ʧʦʪʧʫʥʝ ʢʦʥʪʨʦʣʝ, ʘ ʫʨʝʹʘʿʠ ˂ʝ ʙʠʪʠ ʠʥʩʪʘʣʠʨʘʥʠ 

ʧʦ plug-in ʧʨʠʥʮʠʧʫ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʝ ʠʥʪʝʣʠʛʝʥʪʥʠ ʤʝʭʘʥʠʟʤʠ ʢʦʿʠ ʙʠ 

ʦʤʦʛʫ˂ʘʚʘʣʠ ʩʤʘˁʠʚʘˁʝ ʤʝʹʫ˂ʝʣʠʿʩʢʝ ʠʥʪʝʨʬʝʨʝʥʮʠʿʝ. ʉʪʦʛʘ ʩʝ ʫ 5G ʩʠʩʪʝʤʝ ʫʛʨʘʹʫʿʫ 
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4. ʄʘʰʠʥʩʢʠ ʪʠʧ ʢʦʤʫʥʠʢʘʮʠʿʝ - ʢʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʤʘʰʠʥʘ (ʫʨʝʹʘʿʘ) - ʋ ʩʘʚʨʝʤʝʥʠʤ 

ʤʨʝʞʘʤʘ ʩʝ ʯʝʩʪʦ ʟʘʭʪʝʚʘ ʜʘ ʥʘ ʦʙʘ, ʠʣʠ ʥʘ ʿʝʜʥʦʤ ʢʨʘʿʫ ʚʝʟʝ ʙʫʜʝ ʫʨʝʹʘʿ. ʉʪʦʛʘ ʩʝ ʨʘʟʚʠʦ 

ʧʦʩʝʙʘʥ ʪʠʧ ʢʦʤʫʥʠʢʘʮʠʿʝ ʤʘʰʠʥʘ-ʤʘʰʠʥʘ (M2M). ɿʘʭʪʝʚʠ ʟʘ ʩʤʘˁʝˁʝ ʢʘʰˁʝˁʘ ʩʫ 

ʥʝʚʝʨʦʚʘʪʥʠ - ʦʯʝʢʫʿʝ ʩʝ ʢʘʰˁʝˁʝ ʤʘˁʝ ʦʜ 1ms.  

5. ʈʘʟʚʦʿ ʪʝʭʥʦʣʦʛʠʿʝ ʤʠʣʠʤʝʪʘʨʩʢʠʭ ʨʘʜʠʦ ʪʘʣʘʩʘ - ʄʦʙʠʣʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʫ ʩʝ ʨʘʟʚʠʿʘʣʝ 

ʠ ʤʘʩʦʚʥʦ ʧʨʠʤʝˁʠʚʘʣʝ ʫ ʧʦʜʨʫʯʿʫ ʠʩʧʦʜ 3GHz. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʝʠʩʢʦʨʠʰ˂ʝʥʦʩʪ ʩʧʝʢʪʨʘ 

ʧʨʠ ʚʠʩʦʢʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ, ʢʦʿʠ ʿʝ ʯʝʩʪʦ ʠ ʥʝʣʠʮʝʥʮʠʨʘʥ, ʿʘʩʥʘ ʿʝ ʞʝˀʘ ʧʨʦʠʟʚʦʹʘʯʘ 

ʦʧʨʝʤʝ ʜʘ ʦʩʚʦʿʝ ʠ ʪʦ ʧʦʜʨʫʯʿʝ. ʀʩʧʠʪʠʚʘˁʘ ʩʫ ʚʨʰʝʥʘ ʥʘ 28 GHz ʠ 60 GHz (ʦʚʜʝ ʿʝ 

ʥʝʣʠʮʝʥʮʠʨʘʥʦ 9 GHz) ʠ ʧʦʢʘʟʘʣʘ ʜʘ ʩʝ ˂ʝʣʠʿʝ ʧʨʝʯʥʠʢʘ 200m ʤʦʛʫ ʫʩʧʝʰʥʦ ʢʦʨʠʩʪʠʪʠ 

ʯʘʢ ʠ ʫ ʚʠʩʦʢʦʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ. ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʩʫ ʜʠʤʝʥʟʠʿʝ ʘʥʪʝʥʘ ʪʘʢʦ ʤʘʣʝ, ʜʘ 

ʩʝ ʜʝʩʝʪʘʢ ʘʥʪʝʥʘ ʤʦʛʫ ʩʤʝʩʪʠʪʠ ʫ ʿʝʜʘʥ ʫʨʝʹʘʿ.  

6. ʅʦʚʠ ʜʠʟʘʿʥ Backhaul ʚʝʟʘ - ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʚʝʟʫ ʢʨʘʿˁʠʭ ʩʪʘʥʠʮʘ ʠ ʦʢʦʩʥʠʮʝ. ʉ ʦʙʟʠʨʦʤ ʜʘ 

ʩʫ ʤʠʣʠʤʝʪʘʨʩʢʠ ʪʘʣʘʩʠ ʚʝʦʤʘ ʦʩʝʪˀʠʚʠ ʥʘ ʧʨʝʧʨʝʢʝ, ʧʘ ʠ ʥʘ ʢʘʧʠ ʢʠʰʝ, ʦʯʝʢʫʿʝ ʩʝ ʜʘ 

backhaul ʚʝʟʝ ʨʘʜʝ ʫ ʦʧʩʝʛʫ ʜʦ 3GHz, ʠ ʜʘ ʪʘʢʦ, ʟʘʿʝʜʥʦ ʩʘ ʚʨʣʦ ʤʘʣʠʤ ˂ʝʣʠʿʘʤʘ ʫ 

ʤʠʣʠʤʝʪʘʨʩʢʦʿ ʦʙʣʘʩʪʠ ʦʙʝʟʙʝʹʫʿʫ ʧʨʝʥʦʩ. 

7. ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ - ʩʤʘʪʨʘ ʩʝ ʜʘ ʀʂʊ ʪʨʦʰʝ 5% ʫʢʫʧʥʦ ʧʨʦʠʟʚʝʜʝʥʝ ʝʣʝʢʪʨʠʯʥʝ 

ʝʥʝʨʛʠʿʝ, ʜʦʧʨʠʥʦʩʝ˂ʠ ʩʘ 2% ʫʢʫʧʥʦʿ ʝʤʠʩʠʿʠ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ. ʉʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʠ ʫ 5G 

ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. 

8. ɼʦʜʝʣʘ ʥʦʚʦʛ ʩʧʝʢʪʨʘ ʟʘ 5G - ʚʨʰʠ˂ʝ ʩʝ, ʥʝ ʩʘʤʦ ʫ ʤʠʣʠʤʝʪʘʨʩʢʦʤ ʧʦʜʨʫʯʿʫ ʢʦʿʝ ʿʝ ʧʨʚʦ 

ʨʝʟʝʨʚʠʩʘʥʦ ʟʘ 5G ʩʠʩʪʝʤʝ, ʚʝ˂ ʠ ʫ ʦʙʣʘʩʪʠ 700MHz, ʦʢʦ 3GHz. ʋ ʉʿʝʜʠˁʝʥʠʤ ɸʤʝʨʠʯʢʠʤ 

ɼʨʞʘʚʘʤʘ ʿʝ ʚʝ˂ ʠʟʚʨʰʝʥʘ ʧʨʦʜʘʿʘ ʩʧʝʢʪʨʘ ʥʘ 600MHz, ʠ ʚʨʣʦ ʿʝ ʚʝʨʦʚʘʪʥʦ ʜʘ ˂ʝ ʫʩʢʦʨʦ 

ʧʦʯʝʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʝʤʠʪʦʚʘˁʝ ʫ ʪʦʤ ʦʧʩʝʛʫ. 

9. ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʩʧʝʢʪʨʘ ʧʦʩʪʘʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʿʝʨ ʥʝʢʝ ʨʘʜʠʦ ʩʣʫʞʙʝ ʥʝ ʢʦʨʠʩʪʝ 

ʩʧʝʢʪʘʨ ʩʚʝ ʚʨʝʤʝ (24/7), ʧʘ ʿʝ ʨʘʮʠʦʥʘʣʥʦ ʫʚʝʩʪʠ ʪʝʭʥʠʢʝ ʢʦʿʝ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʠʥʪʝʣʠʛʝʥʪʥʦ 

ʟʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʦʚʦʛ ʩʢʫʧʦʛ ʨʝʩʫʨʩʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʝʢʝ ʜʝʣʦʚʝ ʩʧʝʢʪʨʘ ʥʠʿʝ 

ʤʦʛʫ˂ʝ ʫ ʧʦʪʧʫʥʦʩʪʠ Ăʦʯʠʩʪʠʪʠò. Qualcomm ʿʝ ʧʨʝʜʣʦʞʠʦ ʜʘ ʩʝ ʩʧʝʢʪʘʨ ʢʦʨʠʩʪʠ ʥʘ ʤʘʣʠʤ 

˂ʝʣʠʿʘʤʘ, ʩʘ ʦʛʨʘʥʠʯʝʥʠʤ ʧʦʢʨʠʚʘˁʝʤ, ʯʠʤʝ ʙʠ ʩʝ ʦʥʝʤʦʛʫ˂ʠʣʝ ʰʪʝʪʥʝ ʩʤʝʪˁʝ ʧʦ ʜʨʫʛʝ 

ʦʧʝʨʘʪʦʨʝ. ʊʘʢʦʹʝ, ʢʦʥʮʝʧʪ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʜʠʿʘ ʤʦʞʝ ʩʝ ʨʝʚʠʜʠʨʘʪʠ ʪʘʢʦ ʜʘ ʢʦʨʠʩʪʠ ʠ 

ʣʠʮʝʥʮʠʨʘʥʠ ʠ ʥʝʣʠʮʝʥʮʠʨʘʥʠ ʩʧʝʢʪʘʨ.  

10. ɺʠʨʪʫʝʣʠʟʘʮʠʿʘ ʙʝʞʠʯʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ - ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ 5G ʩʠʩʪʝʤʘ, ʜʦʚʝʦ ʿʝ ʜʦ 

ʧʦʪʨʝʙʝ ʚʠʨʪʫʝʣʠʟʘʮʠʿʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ. ʊʘʢʚʦ ʢʦʨʠʰ˂ʝˁʝ ʨʝʩʫʨʩʘ ʙʠ ʦʤʦʛʫ˂ʠʣʦ 

ʿʝʜʥʦʩʪʘʚʘʥ ʨʘʜ ʩʚʠʤ ʦʧʝʨʘʪʦʨʠʤʘ, ʘ ʢʦʥʪʨʦʣʘ ʨʘʜʘ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʙʠ ʩʝ ʚʨʰʠʣʘ ʩʘ 

ʟʘʿʝʜʥʠʯʢʦʛ ʩʝʨʚʝʨʘ. ʆʚʘʢʘʚ ʥʘʯʠʥ ʨʘʜa ʙʠ ʟʥʘʯʘʿʥʦ ʨʝʰʠʦ ʧʨʦʙʣʝʤʝ ʫ ʰʠʨʝˁʫ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ. 

ɼʝʩʝʪ ʩʪʫʙʦʚʘ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ ʥʘʤ ʠʩʢʘʟʫʿʫ ʥʦʚʠʥʝ ʢʦʿʝ ʫ ʝʣʝʢʪʨʦʥʩʢʝ 

ʢʦʤʫʥʠʢʘʮʠʿʝ ʫʥʦʩʠ ʦʚʘ ʪʝʭʥʦʣʦʛʠʿʘ. ʇʦʪʨʝʙʥʦ ʿʝ, ʤʝʹʫʪʠʤ, ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʙʝʟ ʧʦʜʨʰʢʝ 

ʬʠʢʩʥʠʭ ʤʨʝʞʘ ʚʝʣʠʢʠʭ ʧʨʦʪʦʢʘ (ʦʧʪʠʯʢʠʭ ʩʠʩʪʝʤʘ) ʪʝʰʢʦ ʜʘ ʙʠ ʩʝ ʤʦʛʘʦ ʟʘʤʠʩʣʠʪʠ ʨʘʟʚʦʿ 

5G ʩʠʩʪʝʤʘ.  
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ʉʣʠʢʘ 3.27. ʆʜʥʦʩ 4G ʠ 5G ʩʠʩʪʝʤʘ, ʠʟʚʦʨ ITU (Recommendation M2083-03) 

5. ɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʪʝʨʥʝʪʫ (CyberSecurity) 

ʇʨʝʜʫʩʣʦʚ ʟʘ ʧʨʠʤʝʥʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʜʘˀʠ ʨʘʟʚʦʿ ʩʝʨʚʠʩʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ 

ʠʥʦʚʘʪʠʚʥʠʤ ʪʝʭʥʠʯʢʠʤ ʨʝʰʝˁʠʤʘ ʿʝ ʦʙʝʟʙʝʹʠʚʘˁʝ ʥʝʦʧʭʦʜʥʦʛ ʩʪʝʧʝʥʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʘʰʪʠʪʝ ʦʜ ʨʠʟʠʢʘ ʧʨʠ ˁʠʭʦʚʦʤ ʢʦʨʠʰ˂ʝˁʫ. ʀ ʧʦʨʝʜ ʩʚʠʭ ʧʨʝʜʥʦʩʪʠ ʠ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʘʪʘ 

ʫʧʦʪʨʝʙʝ ʀʂʊ ʥʘ ʧʨʠʚʨʝʜʫ, ʜʨʞʘʚʥʫ ʫʧʨʘʚʫ ʠ ʛʨʘʹʘʥʝ, ʜʠʛʠʪʘʣʥʦ ʦʢʨʫʞʝˁʝ ʜʦʥʦʩʠ ʠ ʙʨʦʿʥʝ 

ʨʠʟʠʢʝ ʧʦ ʙʝʟʙʝʜʥʦʩʪ ʠ ʠʥʪʝʛʨʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʤʦʛʫ 

ʧʨʦʫʟʨʦʢʦʚʘʪʠ ʦʟʙʠˀʥʝ ʥʝʛʘʪʠʚʥʝ ʧʦʩʣʝʜʠʮʝ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʰʠʨʦʢʫ ʧʨʠʤʝʥʫ ʀʂʊ ʫ ʩʚʠʤ 

ʩʝʛʤʝʥʪʠʤʘ ʜʨʫʰʪʚʘ, ʧʦʚʨʝʜʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʨʘʟʣʠʯʠʪʠ ʚʠʜʦʚʠ ʟʣʦʫʧʦʪʨʝʙʘ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʤʨʝʞʘ ʠ ʫʩʣʫʛʘ ʤʦʛʫ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʫʛʨʦʟʠʪʠ 

ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ ʠ ʧʨʠʚʨʝʜʝ, ʧʨʦʫʟʨʦʢʦʚʘʪʠ ʟʥʘʯʘʿʥʝ ʬʠʥʘʥʩʠʿʩʢʝ ʛʫʙʠʪʢʝ, 

ʢʘʦ ʠ ʧʦʚʨʝʜʠʪʠ ʩʠʛʫʨʥʦʩʪ ʧʦʜʘʪʘʢʘ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʬʠʟʠʯʢʠʭ ʠ ʧʨʘʚʥʠʭ ʣʠʮʘ. 

ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ, ʫ ʩʚʦʿʠʤ ʩʪʨʘʪʝʰʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ, ʧʦʩʝʙʥʦ ʠʩʪʠʯʝ ʥʝʦʧʭʦʜʥʦʩʪ 

ʦʙʝʟʙʝʹʠʚʘˁʘ ʙʝʟʙʝʜʥʦʛ online ʦʢʨʫʞʝˁʘ ʠ ʩʪʚʘʨʘˁʘ ʧʦʚʝʨʝˁʘ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʥʘ ɼʠʛʠʪʘʣʥʦʤ 

ʿʝʜʠʥʩʪʚʝʥʦʤ ʪʨʞʠʰʪʫ. ʉʪʨʘʪʝʛʠʿʦʤ ʦ ɼʠʛʠʪʘʣʥʦʤ ʿʝʜʠʥʩʪʚʝʥʦʤ ʪʨʞʠʰʪʫ ʠʩʪʘʢʥʫʪʘ je 

ʧʦʪʨʝʙʘ ʟʘ ʧʨʝʜʫʟʠʤʘˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʘ ʫ ʮʠˀʫ ʩʧʨʝʯʘʚʘˁʘ ʧʨʝʪˁʠ ʧʦ ʙʝʟʙʝʜʥʦʩʪ ʫ 

ʜʠʛʠʪʘʣʥʦʤ ʦʢʨʫʞʝˁʫ. ʆʚʝ ʤʝʨʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʫʢˀʫʯʫʿʫ ʨʝʬʦʨʤʫ ʧʨʦʧʠʩʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ 

ʥʘ ʟʘʰʪʠʪʫ ʧʦʜʘʪʘʢʘ ʦ ʣʠʯʥʦʩʪʠ ʠ ʧʨʦʧʠʩʘ ʢʦʿʠ ʫʨʝʹʫʿʫ ʟʘʰʪʠʪʫ ʧʨʠʚʘʪʥʦʩʪʠ ʫ ʦʙʣʘʩʪʠ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʫ ʮʠˀʫ ʩʪʚʘʨʘˁʘ ʨʝʛʫʣʘʪʦʨʥʦʛ ʦʢʚʠʨʘ ʢʦʿʠ ˂ʝ ʤʦ˂ʠ ʜʘ ʦʜʛʦʚʦʨʠ 

ʠʟʘʟʦʚʠʤʘ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʠʥʪʝʨʥʝʪʫ ʠ ʜʘ ʧʨʫʞʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʟʘʰʪʠʪʫ ʢʦʨʠʩʥʠʮʠʤʘ.    

ɹʝʟʙʝʜʥʦ ʜʠʛʠʪʘʣʥʦ ʦʢʨʫʞʝˁʝ ʧʨʝʜʩʪʘʚˀʘ Ăʪʝʤʝˀò ʟʘ ʦʩʪʘʣʝ ʙʣʦʢʦʚʝ ʨʘʟʚʦʿʘ ʜʠʛʠʪʘʣʥʦʛ 

ʪʨʞʠʰʪʘ, ʪʝ ʿʝ ʦʜ ʩʫʰʪʠʥʩʢʝ ʚʘʞʥʦʩʪʠ ʟʘ ʜʘˀʠ ʨʘʟʚʦʿ ʠ ʧʨʠʤʝʥʫ ʨʘʯʫʥʘʨʩʪʚʘ ʫ ʦʙʣʘʢʫ, 

ʠʥʪʝʨʥʝʪʘ ʩʪʚʘʨʠ ʠ ʨʘʜʘ ʩʘ ʚʝʣʠʢʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʅʝʜʦʚʦˀʘʥ ʩʪʝʧʝʥ ʙʝʟʙʝʜʥʦʩʪʠ ʧʦʜʘʪʘʢʘ 

ʫ Ăʦʙʣʘʢʫò ʠ ʥʝʧʦʚʝʨˁʝ ʫ IoT ʘʧʣʠʢʘʮʠʿʝ ʢʦʿʝ ʨʘʩʧʦʣʘʞʫ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʧʦʜʘʪʘʢʘ ʫʨʝʹʘʿʘ 

ʧʦʚʝʟʘʥʠʭ ʥʘ ʠʥʪʝʨʥʝʪ, ʤʦʞʝ ʧʨʝʜʩʪʘʚˀʘʪʠ ʛʣʘʚʥʝ ʧʨʝʧʨʝʢʝ ˁʠʭʦʚʦʛ ʜʘˀʝʛ ʨʘʟʚʦʿʘ ʠ 

ʠʩʢʦʨʠʰ˂ʝˁʘ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʫʞʘʿʫ. 

ʆʙʝʟʙʝʹʠʚʘˁʝ ʥʝʦʧʭʦʜʥʦʛ ʩʪʝʧʝʥʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʧʦʚʝʨʝˁʘ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʢʨʫʞʝˁʫ ʿʝ ʦʜ 

ʩʫʰʪʠʥʩʢʝ ʚʘʞʥʦʩʪʠ ʟʘ ʩʪʚʘʨʘˁʝ ʧʨʝʜʫʩʣʦʚʘ ʟʘ ʠʩʧʫˁʝˁʘ ʩʚʠʭ ʧʦʪʝʥʮʠʿʘʣʘ ʜʠʛʠʪʘʣʥʦʛ 

ʪʨʞʠʰʪʘ ʠ ˁʝʛʦʚʦʛ ʜʘˀʝʛ ʫʙʨʟʘʥʦʛ ʨʘʟʚʦʿʘ. 
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3.3.2. ʉʝʨʚʠʩʠ ɱʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʫ ʫ ʩʘʚʨʝʤʝʥʠʤ ʤʨʝʞʘʤʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʨʠʩʫʪʥʠ ʫ ʚʠʩʦʢʦʤ 

ʧʨʦʮʝʥʪʫ ʚʠʜʝʦ ʩʘʜʨʞʘʿʠ (ʪʿ. ʧʦʢʨʝʪʥʘ ʩʣʠʢʘ ʠ ʘʫʜʠʦ), ʤʦʨʘʿʫ ʩʝ ʩʤʘˁʠʪʠ ʨʠʟʠʮʠ ʝʚʝʥʪʫʘʣʥʠʭ 

ʟʘʛʫʰʝˁʘ ʤʨʝʞʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ. ʇʨʝʤʘ ʧʨʦʮʝʥʘʤʘ ʢʦʤʧʘʥʠʿʝ Cisco ʢʦʿʘ ʫ ʦʚʦʤ 

ʪʨʝʥʫʪʢʫ ʠʤʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʘʧʦʩʣʝʥʠʭ ʚʠʜʝʦ ʠʥʞʝˁʝʨʘ, ʚʠʜʝʦ ʩʘʜʨʞʘʿʠ ˂ʝ ʥʘ ʠʥʪʝʨʥʝʪʫ 2020. 

ʛʦʜʠʥʝ ʯʠʥʠʪʠ ʚʠʰʝ ʦʜ 82% ʫʢʫʧʥʦʛ ʩʘʦʙʨʘ˂ʘʿʘ. ɺʝʣʠʢʠ ʜʝʦ ʦʚʦʛ ʩʘʦʙʨʘ˂ʘʿʘ ʧʦʪʠʯʝ ʦʜ 

ʧʦʪʨʝʙʘ ʟʘ ʥʘʜʛʣʝʜʘˁʝʤ ʧʨʦʮʝʩʘ ʠ ʦʢʨʫʞʝˁʘ (ʨʘʜʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ), ʦʜʥʦʩʥʦ ʩʘ 

ʜʨʫʰʪʚʝʥʠʭ ʤʨʝʞʘ ʠ ʟʘʙʘʚʝ ʫ ʢʦʿʠʤʘ ʧʨʝʜˁʘʯʝ ʚʠʜʝʦ ʘʧʣʠʢʘʮʠʿʝ ʫ ʚʠʩʦʢʦʿ ʨʝʟʦʣʫʮʠʿʠ, ʢʘʦ ʠ ʫ 

ʚʠʨʪʫʝʣʥʦʿ ʠ ʧʨʦʰʠʨʝʥʦʿ ʩʪʚʘʨʥʦʩʪʠ.  
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ɽʢʩʘʙʘʿʪʘʧʦʤʝʩʝʮʫ

 

ʉʣʠʢʘ 3.28. ʇʨʦʮʝʥʘʪ ʚʠʜʝʦ ʩʘʜʨʞʘʿʘ ʫ ʤʦʙʠʣʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ 

ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʤʦʙʠʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʜʦʚʝʣʘ ʜʦ ʥʘʛʣʦʛ ʨʘʟʚʦʿʘ ʚʠʜʝʦ ʩʠʩʪʝʤʘ ʚʠʩʦʢʝ ʠ 

ʫʣʪʨʘ ʚʠʩʦʢʝ ʨʝʟʦʣʫʮʠʿʝ. ʂʦʨʠʩʥʠʮʠ ʞʝʣʝ ʜʘ ʚʠʜʝ ʠ ʯʫʿʫ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʝ ʩʠʛʥʘʣʝ ʢʦʿʠ 

ʟʘʭʪʝʚʘʿʫ ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʝ ʧʨʦʪʦʢʝ. ʀʥʜʫʩʪʨʠʿʘ ʤʦʙʠʣʥʠʭ ʫʨʝʹʘʿʘ ʨʘʟʚʠʿʘ ʯʠʧʦʚʝ ʥʘʤʝˁʝʥʝ 

ʚʠʩʦʢʦʝʬʠʢʘʩʥʠʤ ʢʦʤʧʨʝʩʠʿʘʤʘ ʚʠʜʝʦ ʠ ʘʫʜʠʦ ʩʠʛʥʘʣʘ. ʅʘ ʩʣʠʮʠ 3.28. ʿʝ ʧʨʠʢʘʟʘʥʘ 

ʧʨʝʜʠʢʮʠʿʘ ʤʦʙʠʣʥʦʛ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʧʨʦʮʝʥʪʘ ʚʠʜʝʦ ʩʘʜʨʞʘʿʘ ʫ ˁʝʤʫ. ʆʯʠʛʣʝʜʘʥ ʿʝ ʧʦʨʘʩʪ 

ʚʠʜʝʦ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʥʘ ʤʦʙʠʣʥʦʿ ʧʣʘʪʬʦʨʤʠ. 

ɹʠʦʤʝʜʠʮʠʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʣʠʢʫ ʧʘʞˁʫ ʧʦʩʚʝ˂ʫʿʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʘʥʘʣʠʟʠ ʨʘʟʣʠʯʠʪʠʭ 

ʚʠʪʘʣʥʠʭ ʩʠʛʥʘʣʘ ʥʘ ʦʩʥʦʚʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝˁʝʤ ʩʝʥʟʦʨʘ ʥʘ ʪʝʣʫ ʧʘʮʠʿʝʥʪʘ 

(BAN, Body Area Network) ʘ ʢʦʿʠ ʩʝ, ʘʢʦ ʪʝʣʝʤʝʜʠʮʠʥʩʢʝ ʘʧʣʠʢʘʮʠʿʝ, ʧʨʝʥʦʩʝ ʜʦ ʤʝʜʠʮʠʥʩʢʝ 

ʫʩʪʘʥʦʚʝ ʤʦʙʠʣʥʦʤ ʤʨʝʞʦʤ.  

Smart ʘʧʣʠʢʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʢʘʦ ʰʪʦ ʿʝ ʟʘʰʪʠʪʘ ʦʜ ʧʦʞʘʨʘ, ʙʫʢʝ, 

ʟʘʛʘʹʝˁʘ, ʫ IoT ʪʝʭʥʦʣʦʛʠʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʢʦʨʠʰ˂ʝˁʝ ʧʦʚʝʟʘʥʠʭ ʫʨʝʹʘʿʘ ʠ ʥʦʩʝ ʩʘ ʩʦʙʦʤ 

ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ.  
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3.3.3. ʉʪʘʥʜʘʨʜʠ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ ʫ ʦʙʣʘʩʪʠ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʅʘ ʦʩʥʦʚʫ ʩʚʝʛʘ ʠʟʥʝʪʦʛ, ʧʦʩʪʦʿʠ ʜʦʚʦˀʥʦ ʨʘʟʣʦʛʘ ʟʘ ʢʦʥʩʦʣʠʜʘʮʠʿʫ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʚʦʜʝ 

ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʠ ʫ ʦʙʣʘʩʪʠ ʢʦʿʫ ʦʙʫʭʚʘʪʘ ʿʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ ʪʨʞʠʰʪʝ. ɿʘʿʝʜʥʠʯʢʠ 

ʩʪʘʥʜʘʨʜʠ ʩʫ ʦʩʥʦʚ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ ʠ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʙʫʜʫ ʦʪʚʦʨʝʥʠ ʢʘʢʦ ʙʠ ʩʝ ʧʦʩʪʠʛʘʦ 

ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʨʘʟʚʦʿ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ.   

ʈʘʟʚʦʿ ʀʂʊ ʩʪʘʥʜʘʨʜʘ ʩʫʩʨʝ˂ʝ ʩʝ ʩʘ ʩʣʝʜʝ˂ʠʤ ʠʟʘʟʦʚʠʤʘ:  

¶ ʉʚʠ ʝʢʦʥʦʤʩʢʠ ʩʝʢʪʦʨʠ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʜʠʛʠʪʘʣʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ ʢʦʿʝ ʩʝ ʙʨʟʦ ʤʝˁʘʿʫ, ʪʝ 

ʩʫ ʩʪʦʛʘ ʥʝʦʧʭʦʜʥʠ ʫʩʘʛʣʘʰʝʥʠ ʨʦʙʫʩʥʠ ʩʪʘʥʜʘʨʜʠ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʿʝʜʥʦʩʪʘʚʘʥ ʧʨʝʣʘʟ 

ʥʘ ʥʦʚʘ ʨʝʰʝˁʘ ʧʦʛʦʜʥʘ ʟʘ ʨʘʟʚʦʿ ʛʣʦʙʘʣʥʦʛ ʪʨʞʠʰʪʘ. 

¶ ʂʦʥʚʝʨʛʝʥʮʠʿʘ ʧʦʜʘʪʘʢʘ ʠ ʪʝʭʥʦʣʦʛʠʿʝ, ʢʘʦ ʠ ʤʝʹʫʩʝʢʪʦʨʩʢʝ ʧʨʠʤʝʥʝ ʠʤʘʿʫ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʩʠʩʪʝʤ ʜʠʛʠʪʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʉʚʝʜʦʮʠ ʩʤʦ ʢʦʥʚʝʨʛʝʥʮʠʿʝ ʩʪʚʘʨʥʦʛ ʠ 

ʜʠʛʠʪʘʣʥʦʛ ʩʚʝʪʘ ʢʦʿʘ ʟʘʤʘʛˀʫʿʝ ʛʨʘʥʠʮʝ ʠʟʤʝʹʫ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʩʝʢʪʦʨʘ ʠ ʠʥʜʫʩʪʨʠʿʝ, 

ʧʨʦʠʟʚʦʜʘ ʠ ʩʝʨʚʠʩʘ. ʉʚʝ ʦʚʦ ʚʦʜʠ ʢʘ ʜʠʛʠʪʘʣʥʦʤ ʪʨʞʠʰʪʫ, ʫʙʨʟʘʚʘʿʫ˂ʠ ʠʥʦʚʘʮʠʿʝ ʠ 

ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ ʰʠʨʝˁʝ ʩʝʨʚʠʩʘ.  

¶ ʇʦʚʝ˂ʘʥʘ ʩʣʦʞʝʥʦʩʪ ʥʘʩʪʘʿʝ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʚʝ˂ ʨʘʟʚʠʿʝʥʠʭ ʠ ʫʚʝʜʝʥʠʭ 

ʩʪʘʥʜʘʨʜʘ, ʪʝ ʿʝ ʧʦʪʨʝʙʥʘ ʥʘʚʠʛʘʮʠʿʘ ʢʨʦʟ ˁʠʭ, ʢʘʦ ʠ ʠʥʪʝʥʟʠʚʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʢʘʢʦ ʙʠ ʩʝ 

ʜʦʰʣʦ ʜʦ ʿʝʜʥʦʩʪʘʚʥʠʭ ʨʝʰʝˁʘ ʢʦʿʘ ˂ʝ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʟʘʿʝʜʥʠʯʢʝ ʠ ʫʥʠʬʠʮʠʨʘʥʝ 

ʧʨʠʥʮʠʧʝ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʝ.  

¶ ʉʚʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʀʂʊ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʠ ʤʦʨʘʿʫ ʩʝ ʫʩʢʣʘʜʠʪʠ ʩʘ ʦʩʥʦʚʥʠʤ ʧʨʘʚʠʤʘ, 

ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʧʨʘʚʦ ʥʘ ʧʨʠʚʘʪʥʦʩʪ ʠ ʟʘʰʪʠʪʫ ʣʠʯʥʠʭ ʧʦʜʘʪʘʢʘ. ʆʚʘʿ ʙʘʣʘʥʩ ʥʠʿʝ 

ʿʝʜʥʦʩʪʘʚʥʦ ʧʦʩʪʠ˂ʠ ʧʨʠ ʟʘʭʪʝʚʫ ʟʘ ʫʚʦʹʝˁʝ ʦʪʚʦʨʝʥʠʭ ʧʦʜʘʪʘʢʘ, ʥʝʦʧʭʦʜʥʠʤ ʟʘ ʨʘʟʚʦʿ 

ʙʦˀʝʛ ʦʢʨʫʞʝˁʘ ʠ ʩʚʝʦʧʰʪʠʤ ʧʦʙʦˀʰʘˁʝʤ ʫʩʣʦʚʘ ʞʠʚʦʪʘ.   

¶ ʉʪʘʥʜʘʨʜʠʟʘʮʠʿʘ ʩʝ ʥʝ ʩʤʝ ʧʦʩʤʘʪʨʘʪʠ ʠʟʦʣʦʚʘʥʦ. ʅʘʧʨʦʪʠʚ, ʛʣʦʙʘʣʥʘ ʧʨʠʨʦʜʘ ʦʚʦʛ 

ʧʨʦʮʝʩʘ ʿʝ ʦʜ ʥʘʿʚʝ˂ʝ ʚʘʞʥʦʩʪʠ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʦʤʦʛʫ˂ʠʪʠ ʨʘʟʤʝʥʫ ʠʩʢʫʩʪʘʚʘ ʫ ʨʘʟʚʦʿʫ 

ʤʨʝʞʥʝ ʠ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.   

ɼʘ ʙʠ ʩʝ ʨʘʟʚʠʣʠ ʩʪʘʥʜʘʨʜʠ ʢʦʿʠ ʛʘʨʘʥʪʫʿʫ ʚʠʩʦʢ ʩʪʝʧʝʥ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʧʨʠʧʨʝʤʠʪʠ:   

1. ɺʘʣʠʜʘʮʠʿʫ ʧʨʠʦʨʠʪʝʪʘ ʢʦʿʠ ʧʦʙʦˀʰʘʚʘʿʫ ʝʬʠʢʘʩʥʦʩʪ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʝ ï ʧʨʠ ʪʦʤʝ ʥʠʿʝ 

ʥʝʦʧʭʦʜʥʦ ʩʘʤʦ ʩʠʩʪʝʤʘʪʩʢʠ ʧʨʠ˂ʠ ʩʚʠʤ ʀʂʊ ʩʝʢʪʦʨʠʤʘ, ʚʝ˂ ʩʢʨʝʥʫʪʠ ʧʘʞˁʫ ʥʘ ʦʥʝ ʢʦʿʠ 

ʩʫ ʚʘʞʥʠ ʫʯʝʩʥʠʮʠ ʫ ʧʨʦʮʝʩʫ, ʢʘʦ ʰʪʦ ʩʫ ʧʘʤʝʪʥʠ ʩʘʦʙʨʘ˂ʘʿ ʙʝʟ ʛʨʘʥʠʮʘ, ʧʘʤʝʪʥʘ ʨʝʰʝˁʘ 

ʟʘ ʧʦʚʝ˂ʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʢʦʿʘ ʥʝ ʩʘʤʦ ʜʘ ʩʤʘˁʫʿʫ ʪʨʦʰʢʦʚʝ ʚʝ˂ ʠ ʟʘʛʘʹʝʥʦʩʪ, 

ʯʫʚʘʿʫ˂ʠ ʪʠʤʝ ʦʢʦʣʠʥʫ. 

2. ʈʝʛʫʣʘʨʥʠ ʧʨʝʛʣʝʜ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʘ ʚʝʟʘʥʦʛ ʟʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ. 

3. ʌʝʨ ʠ ʥʝʜʠʩʢʨʠʤʠʥʘʪʦʨʘʥ ʧʨʠʩʪʫʧ ï ʪʨʝʙʘ ʨʘʟʚʠʪʠ ʧʨʦʮʝʜʫʨʝ ʢʦʿʝ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʧʦʚʨʘ˂ʘʿ 

ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʠʩʪʨʘʞʠʚʘˁʝ, ʨʘʟʚʦʿ ʠ ʠʥʦʚʘʮʠʿʝ, ʦʜʨʞʠʚʠ ʧʨʦʮʝʩ ʩʪʘʥʜʘʨʠʟʘʮʠʿʝ, 

ʜʦʩʪʫʧʥʦʩʪ ʠʥʦʚʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʦʪʚʦʨʝʥʦ ʠ ʢʦʥʢʫʨʝʥʪʥʦ ʪʨʞʠʰʪʝ ʙʝʟ ʛʨʘʥʠʮʘ, 

ʦʩʥʘʞʠʪʠ ʤʘʣʘ ʠ ʩʨʝʜˁʘ ʧʨʝʜʫʟʝ˂ʘ ʜʘ ʫʯʝʩʪʚʫʿʫ ʠ ʥʘʧʨʝʜʫʿʫ ʥʘ ʿʝʜʠʥʩʪʚʝʥʦʤ ʜʠʛʠʪʘʣʥʦʤ 

ʪʨʞʠʰʪʫ.   

 

 

*  
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ʂʘʦ ʟʘʢˀʫʯʘʢ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʤʦʞʝ ʩʝ ʥʘʚʝʩʪʠ:  

¶ ʋ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʦʢʘʟʫʿʝ ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʝ 

ʨʝʟʫʣʪʘʪʝ. ʋʣʘʛʘˁʠʤʘ ʜʨʞʘʚʝ ʚʝʟʘʥʠʤ ʟʘ ʝʜʫʢʘʮʠʿʫ ʟʘ ICT ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʦʙʨʘʟʦʚʘˁʘ, 

ʢʘʦ ʠ ʟʘ ʜʠʛʠʪʘʣʥʦ ʦʧʠʩʤʝˁʘʚʘˁʝ, ʦʯʝʢʫʿʝ ʩʝ ʜʘ ʩʝ ʦʚʘ ʧʦʟʠʮʠʿ ʘ ʤʦʞʝ ʿʦʰ ʧʦʙʦˀʰʘʪʠ. 

ʂʦʥʘʯʥʦ ʜʦʙʨʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʨʠʤʝʥʠ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ˂ʝ ʧʦʩʪʠ˂ʠ 

ʢʘʜʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʜʠʛʠʪʘʣʠʟʫʿʝ ʝʢʦʥʦʤʠʿʫ. 

¶ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʟʘʫʟʠʤʘ ʥʝʜʦʚʦˀʥʦ ʜʦʙʨʫ ʧʦʟʠʮʠʿʫ (28 ʦʜ 29) ʥʘ ʦʩʥʦʚʫ ʠʥʜʝʢʩʘ 

ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ (DESI index).  

¶ ʅʘʿʣʦʰʠʿʝ ʨʝʟʫʣʪʘʪʝ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ ʫ ʢʘʪʝʛʦʨʠʿʠ Ăʧʦʚʝʟʘʥʦʩʪ ʤʨʝʞʘò, ʢʦʿʘ ʿʝ 

ʧʦʩʣʝʜʠʮʘ ʯʠˁʝʥʠʮʝ ʜʘ ʩʫ ʧʨʦʪʦʮʠ ʨʘʩʧʦʣʦʞʠʚʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʥʝʜʦʚʦˀʥʠ, 

ʢʘʦ ʠ ʜʘ ʩʫ ʮʝʥʝ ʢʦʨʠʰ˂ʝˁʘ ʠʥʪʝʨʥʝʪ ʫʩʣʫʛʘ ʯʝʩʪʦ ʚʠʩʦʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʫʧʦʚʥʫ ʤʦ˂ 

ʩʪʘʥʦʚʥʠʰʪʚʘ. 

¶ ʇʦʢʘʟʘʪʝˀʠ ʉʚʝʪʩʢʦʛ ʝʢʦʥʦʤʩʢʦʛ ʬʦʨʫʤʘ (ʛʣʦʙʘʣʥʠ ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʠ ʠʥʜʝʢʩ 

ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ) ʧʦʪʚʨʹʫʿʫ ʥʝʦʧʭʦʜʥʦʩʪ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʠʩʪʝʤʘ. ʀʧʘʢ, ʦʥʠ ʥʝ 

ʫʢʘʟʫʿʫ ʝʢʩʧʣʠʮʠʪʥʦ ʥʘ ʛʣʘʚʥʝ ʫʟʨʦʢʝ ʣʦʰʝ ʧʦʟʠʮʠʿʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʥʘ ʥʘʚʝʜʝʥʠʤ 

ʣʝʩʪʚʠʮʘʤʘ, ʧʘ ʿʝ ʫ ʪʦʤ ʧʦʛʣʝʜʫ DESI index ʧʨʠʭʚʘʪˀʠʚʠʿʠ.  

¶ ʋ ʧʦʛʣʝʜʫ FTTx ʩʠʩʪʝʤʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʿʝ ʨʘʥʛʠʨʘʥʘ ʥʘ ʣʠʩʪʠ FTTH (Fibre to the Home) 

ʉʘʚʝʪʘ ɽʚʨʦʧʝ, ʘ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʣʘʥʦʚʝ ʨʘʟʚʦʿʘ ʦʧʝʨʘʪʦʨʘ, ʦʯʝʢʫʿʝ ʩʝ ʜʘ ˂ʝ ʧʦʟʠʮʠʿʘ ʙʠʪʠ 

ʫ ʥʘʨʝʜʥʦʿ ʛʦʜʠʥʠ ʧʦʙʦˀʰʘʥʘ. 

¶ ʋ ʮʠˀʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʤʦʨʘ 

ʦʙʝʟʙʝʜʠʪʠ ʫʩʣʦʚʝ ʟʘ ʨʘʟʚʦʿ IoT, 5G, ʨʘʯʫʥʘʨʩʪʚʘ ʫ ʦʙʣʘʢʫ, ʦʪʚʦʨʝʥʠʭ ʚʝʣʠʢʠʭ ʢʦʣʠʯʠʥʘ 

ʧʦʜʘʪʘʢʘ, ʟʘʰʪʠʪʫ ʧʦʜʘʪʘʢʘ ʥʘ ʠʥʪʝʨʥʝʪʫ. ʆʚʦ ʿʝ ʦʩʥʦʚ ʨʘʟʚʦʿʘ ʩʚʠʭ ʧʘʤʝʪʥʠʭ ʩʝʨʚʠʩʘ. 
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4. ʐʀʈʆʂʆʇʆɱɸʉʅɽ ʊɽʍʅʆʃʆɻʀɱɽ 

ʉʘʚʨʝʤʝʥʝ ʤʨʝʞʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʝ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʚʝʣʠʢʠʤ 

ʧʨʦʪʦʮʠʤʘ ʥʘ ʤʘʛʠʩʪʨʘʣʥʠʤ ʧʨʘʚʮʠʤʘ ʫ ʯʠʪʘʚʦʿ ʪʨʘʥʩʧʦʨʪʥʦʿ ʤʨʝʞʠ, ʢʘʦ ʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ 

ʧʨʠʩʪʫʧ ʀʥʪʝʨʥʝʪʫ ʜʦ ʩʚʘʢʦʛ ʢʦʨʠʩʥʠʢʘ. ʇʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʿʘ ʚʝʣʠʢʠʤ ʧʨʦʪʦʮʠʤʘ ʦʙʝʟʙʝʹʫʿʝ 

ʫʙʨʟʘʥʠ ʨʘʟʚʦʿ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʠ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠʭ ʩʝʨʚʠʩʘ, ʢʦʿʠʤʘ ʢʦʨʠʩʥʠʢ ʧʨʠʩʪʫʧʘ 

ʥʝʟʘʚʠʩʥʦ ʦʜ ʩʚʦʿʝ ʣʦʢʘʮʠʿʝ. ʉʪʦʛʘ ʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ʧʦʩʪʘʦ ʟʥʘʯʘʿʥʘ ʢʘʨʠʢʘ ʫ ʨʘʟʚʦʿʫ 

ʨʫʨʘʣʥʠʭ ʠ ʫʜʘˀʝʥʠʭ ʦʙʣʘʩʪʠ, ʢʘʦ ʠ ʫ ʨʘʟʚʦʿʫ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʟʦʥʘ ʠ ʧʦʚʝʟʠʚʘˁʫ ʧʨʠʚʨʝʜʥʠʭ 

ʨʝʛʠʦʥʘ ʿʝʜʥʝ ʜʨʞʘʚʝ. ʇʨʠʤʝʥʘ ʥʦʚʠʭ ʧʨʠʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʧʦʙʦˀʰʘʚʘ ʢʚʘʣʠʪʝʪ ʞʠʚʦʪʘ ʠ 

ʪʦ ʧʦʿʝʜʥʦʩʪʘʚˀʝˁʝʤ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʣʘʢʰʠʤ ʠ ʙʨʞʠʤ ʧʨʠʩʪʫʧʦʤ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, ʧʨʠʩʪʫʧʦʤ 

ʥʦʚʠʤ ʚʠʜʦʚʠʤʘ ʟʘʙʘʚʝ ʠ ʫʥʘʧʨʝʹʠʚʘˁʝʤ ʢʫʣʪʫʨʥʦʛ ʞʠʚʦʪʘ. 

ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. ʜʦ 2020. ʛʦʜʠʥʝ 

ʿʝ ʧʨʝʜʚʠʜʝʣʘ ʤʦʜʝʣ ʦʪʚʦʨʝʥʝ ʤʨʝʞʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʦ ʢʦʿʦʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʨʘʟʤʝʥʘ 

ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ, ʦʜʥʦʩʥʦ ʦʙʝʟʙʝʹʫʿʫ ʨʝʩʫʨʩʠ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʩʝʨʚʠʩʘ, ʩʣʠʢʘ 

3.25. ʄʦʜʝʣ ʧʦʜʨʘʟʫʤʝʚʘ ʦʧʪʠʯʢʫ ʤʨʝʞʫ ʥʘʩʪʘʣʫ ʦʙʿʝʜʠˁʘʚʘˁʝʤ ʨʘʩʧʦʣʦʞʠʚʝ ʤʨʝʞʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʙʦʛʘ˂ʝʥʫ ʫʤʨʝʞʘʚʘˁʝʤ ʩʘ ʙʝʞʠʯʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ, ʪʘʤʦ ʛʜʝ ʩʫ 

ʨʘʩʧʦʣʦʞʠʚʠ ʠ ʛʜʝ ʿʝ ʪʦ ʥʝʦʧʭʦʜʥʦ. ʈʘʟʣʠʯʠʪʠ ʦʧʝʨʘʪʦʨʠ ʤʦʛʫ ʥʘ˂ʠ ʩʚʦʿ ʠʥʪʝʨʝʩ ʫ 

ʦʙʿʝʜʠˁʘʚʘˁʫ ʜʝʣʘ ʩʚʦʿʠʭ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʬʦʨʤʠʨʘʿʫ˂ʠ ʪʘʢʦ ʩʣʦʞʝʥʫ, 

ʨʘʟʛʨʘʥʘʪʫ ʧʘʩʠʚʥʫ ʤʨʝʞʫ, ʧʨʠ ʯʝʤʫ ʙʠ ʩʝ ʧʨʠʩʪʫʧ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ ʧʨʫʞʘʦ  ʥʘ 

ʥʠʚʦʫ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ (dark fiber), ʦʜʥʦʩʥʦ ʥʘ ʥʠʚʦʫ ʜʨʫʛʠʭ ʤʨʝʞʥʠʭ ʨʝʩʫʨʩʘ. ʇʨʫʞʘʣʘʮ 

ʫʩʣʫʛʝ ʧʘʩʠʚʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʤʦʞʝ ʙʠʪʠ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʦʧʝʨʘʪʦʨʘ. ʉʘʚʨʝʤʝʥʝ ʤʨʝʞʝ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ IP ʧʣʘʪʬʦʨʤʠ, ʧʘ ʿʝ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʤʨʝʞʘ ʢʦʿʝ ʩʝ 

ʨʝʘʣʠʟʫʿʫ ʪʘʢʚʘ. ʉʧʝʮʠʬʠʯʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʧʦʩʪʦʿʝ ʠ ʦʥʝ ʩʫ ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ 

ʚʝʟʘʥʝ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʩʘʜʨʞʘʿʘ ʢʘ ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʮʠʤʘ. 

ʅʠʚʦ ʨʘʟʤʝʥʝ ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ ʦʙʝʟʙʝʹʫʿʝ ʢʦʤʧʣʝʪʥʫ ʟʘʰʪʠʪʫ ʤʨʝʞʝ ʢʘʦ ʠ ʘʫʪʦʤʘʪʩʢʫ 

ʢʦʥʪʨʦʣʫ ʨʘʜʘ ʩʚʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʤʦʜʝʣʘ. ʆʥ ʩʘʜʨʞʠ ʠʥʪʝʨʬʝʿʩʝ ʢʘ ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʮʠʤʘ, 

ʦʜʥʦʩʥʦ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʪʨʞʠʰʪʝ ʢʨʘʿˁʠʭ ʢʦʨʠʩʥʠʢʘ ʫʩʣʫʛʘ, ʘʣʠ ʠ ʠʥʪʝʨʬʝʿʩʝ ʢʘ ʚʠʨʪʫʝʣʥʠʤ 

ʧʨʦʚʘʿʜʝʨʠʤʘ ʧʦʿʝʜʠʥʠʭ ʩʝʨʚʠʩʘ ʥʘ ʩʣʦʿʫ ʠʟʥʘʜ, ʢʘʦ ʠ ʧʨʫʞʘʦʮʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʫʛʘ ʢʦʿʝ ʩʝ 

ʥʫʜʝ ʥʘ ʠʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʠ ʢʘʦ ʰʪʦ ʩʫ ʝ-government (ʙʘʥʢʘʨʩʪʚʦ, ʝʣʝʢʪʨʦʥʩʢʦ ʟʜʨʘʚʩʪʚʦ, 

ʠʪʜ.) ʠʣʠ ʧʘʢ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʟʘʙʘʚʝ. ʊʘʢʦ ʚʠʨʪʫʝʣʥʠ ʧʨʫʞʘʦʮʠ ʫʩʣʫʛʘ ʤʦʛʫ ʠʩʢʦʨʠʩʪʠʪʠ ʩʚʝ 

ʩʚʦʿʝ ʨʝʩʫʨʩʝ ʟʘ ʨʘʟʚʦʿ ʩʝʨʚʠʩʘ ʥʘ IP ʧʣʘʪʬʦʨʤʠ, ʙʝʟ ʦʙʘʚʝʟʝ ʦʙʝʟʙʝʹʠʚʘˁʘ ʢʦʥʪʨʦʣʝ, 

ʦʜʨʞʘʚʘˁʘ, ʧʘ ʯʘʢ ʠ ʙʝʟ ʤʘʨʢʝʪʠʥʰʢʦʛ ʘʥʛʘʞʦʚʘˁʘ, ʫʢʦʣʠʢʦ ʪʦ ʞʝʣʝ.   

ʋ ʩʣʦʞʝʥʦʿ ʤʨʝʞʠ ʿʝ, ʤʝʹʫʪʠʤ, ʤʦʛʫ˂ʝ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʝ ʩʮʝʥʘʨʠʿʝ ʚʝʟʘʥʝ ʟʘ ʥʘʤʝʥʫ ʤʨʝʞʝ ʠ 

ʞʝˀʝʥʝ ʩʝʨʚʠʩʝ. ʉʪʦʛʘ ʩʝ ʤʨʝʞʝ Ăʚʝʨʪʠʢʘʣʥʠʭ ʦʧʝʨʘʪʦʨʘò, ʤʝʹʫ ʢʦʿʠʤʘ ʤʦʛʫ ʙʠʪʠ ʠ 

ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʦʧʝʨʘʪʦʨʠ, ʦʜʥʦʩʥʦ ʦʧʨʝʘʪʦʨʠ ʤʨʝʞe ʟʘ ʧʦʩʝʙʥʝ ʥʘʤʝʥʝ (ʇʅ), 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʠʣʠ ʥʝʢʠ ʜʨʫʛʠ ʜʠʩʪʨʠʙʫʪʠʚʥʠ ʩʠʩʪʝʤʠ, ʤʦʛʫ ʦʜʚʦʿʠʪʠ ʚʝ˂ ʥʘ ʥʠʚʦʫ ʧʘʩʠʚʥʠʭ 

ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ, ʫʟ ʜʝʬʠʥʠʩʘˁʝ ʥʘʜʣʝʞʥʦʩʪʠ ʠ ʦʙʘʚʝʟʘ ʠʟʤʝʹʫ ʦʧʝʨʘʪʦʨʘ.  

4.1. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʚʠʭ ʤʨʝʞʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʧʘ ʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʦʞʝ ʩʝ ʠʟʚʨʰʠʪʠ 

ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ. ʅʘʿʛʨʫʙˀʘ ʧʦʜʝʣʘ ʧʦʜʨʘʟʫʤʝʚʘ ʪʨʘʥʩʧʦʨʪʥʝ ʠ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ, ʊʘʙʝʣʘ 4.1.
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  ʊʘʙʝʣʘ 4.1. ʇʨʝʛʣʝʜ ʤʨʝʞʥʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʝ ʩʝ ʜʘʥʘʩ ʢʦʨʠʩʪʝ.     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ 

ʤʨʝʞʘ  

ʊʠʧ ʤʨʝʞʝ ʄʝʜʠʿʫʤ ʇʨʠʩʪʫʧ ʤʫʣʪʠʧʣʝʢʩʫ ʌʫʥʢʮʠʿʘ ʤʨʝʞʝ 

 

ʊʨʘʥʩʧʦʨʪʥʝ 

ʤʨʝʞʝ 

 - ʜʠʩʪʨʠʙʫʮʠʿʘ 

ʩʠʛʥʘʣʘ ʜʦ 

ʪʘʯʢʝ 

ʦʜʛʨʘʥʘʚʘˁʘ ʢʘ 

ʢʦʨʠʩʥʠʢʫ 

ʆʧʪʠʯʢʝ ʠ ʢʦʘʢʩʠʿʘʣʥʝ ʆʧʪʠʯʢʠ ʠʣʠ ʙʘʢʘʨʥʠ ʢʘʙʣ 

(ʢʦʘʢʩʠʿʘʣʥʠ ʢʘʙʣʦʚʠ ʫ 

ʩʪʘʨʠʤ ʤʨʝʞʘʤʘ) 

TDM, OTN, WDM ʇʨʠʤʘʨʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʩʠʛʥʘʣʘ 

ʚʝʣʠʢʠʭ ʧʨʦʪʦʢʘ ʢʨʦʟ ʿʝʟʛʨʦ ʤʨʝʞʝ 

ʆʧʪʠʯʢʝ ʤʨʝʞʝ ʧʦ 

ʜʘʣʝʢʦʚʦʜʠʤʘ 

OPGW (OPtical Ground Wire) 

ʢʘʙʣʦʚʠ 

TDM, OTN, WDM, ...  

ɹʝʞʠʯʥʝ (ʪʝʨʝʩʪʨʠʿʘʣʥʝ ʠʣʠ 

ʩʘʪʝʣʠʪʩʢʝ) 

ʉʣʦʙʦʜʘʥ ʧʨʦʩʪʦʨ - ʬʠʢʩʥʘ 

ʨʘʜʠʦ ʤʨʝʞʘ 

TDMɸ, FDMɸ, SDMA, CDMA ʈʘʜʠʦʜʠʬʫʟʥʝ ʤʨʝʞʝ (ʪʝʣʝʚʠʟʠʿʩʢʝ ʠ 

ʨʘʜʠʿʩʢʝ) 

ʋʩʤʝʨʝʥʝ (ʣʠʥʢʦʚʠ)  

 

 

 

ʄʨʝʞʝ ʟʘ 

ʧʨʠʩʪʫʧ 

- ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʢʦʨʠʩʥʠʮʠʤʘ 

ʧʨʠʩʪʫʧ ʜʦ 

ʤʨʝʞʝ ʚʝʣʠʢʦʛ 

ʢʘʧʘʮʠʪʝʪʘ, 

ʜʘʢʣʝ ʜʦ 

ʩʘʜʨʞʘʿʘ ʢʦʿʠ 

ʠʤ ʿʝ ʙʠʪʘʥ. 

 

 

 

ʆʧʪʠʯʢʝ ʠ ʢʦʘʢʩʠʿʘʣʥʝ 

ʆʧʪʠʯʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - 

ʘʢʪʠʚʥʝ ʤʨʝʞʝ 

WDM (ʤʫʣʪʠʧʣʝʢʩʠʨʘˁʝ ʧʦ ʪʘʣʘʩʥʠʤ 

ʜʫʞʠʥʘʤʘ) 

ʊʝʭʥʦʣʦʛʠʿʝ ʟʘʩʥʦʚʘʥʝ ʥʘ OFDM (Orthogonal 

Frequency Division Multiplex) 

ʄʨʝʞʝ ʥʘʤʝˁʝʥʝ ʜʠʩʪʨʠʙʫʮʠʿʠ 

ʩʠʥʘʣʘ ʚʝʣʠʢʦʛ ʧʨʦʪʦʢʘ 

ʊʝʣʝʚʠʟʠʿʩʢʠ ʢʘʙʣʦʚʩʢʠ ʧʨʝʥʦʩ (DVB-

C, DVB-C2) 

ʆʧʪʠʯʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - 

ʧʘʩʠʚʥʝ ʤʨʝʞʝ 

 xPON (Passive Optical Network) 

ɹʘʢʘʨʥʠ ʢʘʙʣʦʚʠ ʊʝʭʥʦʣʦʛʠʿʝ ʠʩʢʦʨʠʰ˂ʝˁʘ ʙʘʢʘʨʥʠʭ ʧʘʨʠʮʘ xDSL ʪʝʭʥʦʣʦʛʠʿʝ 

ʄʨʝʞʘ ʧʦ ʝʥʝʨʛʝʪʩʢʦʿ ʢʫ˂ʥʦʿ 

ʠʥʩʪʘʣʘʮʠʿʠ PLC (Power Line 

Communication) 

ɹʘʢʘʨʥʠ ʢʘʙʣʦʚʠ OFDM ʆʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʜʦʙʨʘ ʠ ʟʘ IoT, ʪʘʢʦ 

ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ ʧʦʚʝʟʠʚʘˁʝ ʢʫ˂ʥʠʭ 

ʘʧʘʨʘʪʘ ʥʘ ʤʨʝʞʫ 

ʍʠʙʨʠʜʥʝ ʤʨʝʞʝ ɹʘʢʘʨʥʠ ʠ ʦʧʪʠʯʢʠ ʢʘʙʣʦʚʠ ʢʦʤʙʠʥʘʮʠʿʘ ʧʨʝʪʭʦʜʥʠʭ ʄʨʝʞʝ ʥʘʤʝˁʝʥʝ ʜʠʩʪʨʠʙʫʮʠʿʠ 

ʩʠʥʘʣʘ ʚʝʣʠʢʦʛ ʧʨʦʪʦʢʘ 

ɹʝʞʠʯʥʝ ʪʝʨʝʩʪʨʠʿʘʣʥʝ ʉʣʦʙʦʜʥʠ ʧʨʦʩʪʦʨ FDMA, TDMA, CDMA, OFDM, NOMA (Non-

Orthogonal Multiple Access, ʫ 5G ʩʠʩʪʝʤʠʤʘ) 

WiFi ʤʨʝʞʝ, ʤʦʙʠʣʥʝ ʤʨʝʞʝ 

ɹʝʞʠʯʥʝ ʩʘʪʝʣʠʪʩʢʝ ʉʣʦʙʦʜʥʠ ʧʨʦʩʪʦʨ  VSAT (Very Small Aperture Terminal) 

ɹʝʞʠʯʥʝ ʤʦʙʠʣʥʝ ʉʣʦʙʦʜʥʠ ʧʨʦʩʪʦʨ  2G, 3G,... 4G, 5G,... 



 42 

4.2. ʊʨʘʥʩʧʦʨʪʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ  

 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ˂ʝ ʩʝ ʫʢʫʧʘʥ ʩʘʦʙʨʘ˂ʘʿ ʫ ɿʘʧʘʜʥʦʿ, ʀʩʪʦʯʥʦʿ ʠ ʎʝʥʪʨʘʣʥʦʿ 

ɽʚʨʦʧʠ, ʜʦ 2019. ʛʦʜʠʥʝ, ʧʦʚʝ˂ʘʪʠ ʚʠʰʝ ʦʜ ʜʝʩʝʪ ʧʫʪʘ. To ʧoʩʪaʚaˀ ʚʠʩoʢe ʟaʭʪeʚe ʟʘ 

ʠʟʛʨʘʜˁʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʨʝʞʘ, ʢʘʦ ʠ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ. 

 

4.2.1.  ɾʠʯʥʝ ʤʨʝʞʝ 

 

ʇʦʿʘʤ ʞʠʯʥʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʤʨʝʞʘ ʢʦʿʝ ʢʘʦ ʤʝʜʠʿʫʤ ʟʘ 

ʧʨʝʥʦʩ ʢʦʨʠʩʪʝ ʙʘʢʘʨʥʝ ʢʘʙʣʦʚʝ, ʦʧʪʠʯʢʘ ʚʣʘʢʥʘ ʠʣʠ ʥʝʢʫ ʭʠʙʨʠʜʥʫ ʢʦʤʙʠʥʘʮʠʿʫ ʦʚʘ ʜʚʘ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʯʠˁʝʥʠʮʫ ʜʘ ʿʝ ʩʚʝ ʚʝ˂ʘ ʧʦʪʨʝʙʘ ʟʘ ʩʝʨʚʠʩʠʤʘ ʢʦʿʠ ʧʨʦʠʟʚʦʜʝ ʚʝʣʠʢʝ ʧʨʦʪʦʢʝ, 

ʿʘʩʥʦ ʿʝ ʦʧʨʝʜʝˀʝˁʝ ʥʘ ʤʨʝʞʝ ʩʘ ʦʧʪʠʯʢʠʤ ʢʘʙʣʦʚʠʤʘ. ʂʘʜʘ ʩʝ ʛʦʚʦʨʠ ʦ ʦʢʦʩʥʠʮʠ ʤʨʝʞʝ ʢʨʦʟ 

ʢʦʫʿ ʧʨʦʣʘʟʝ ʦʛʨʦʤʥʝ ʢʦʣʠʯʠʥʝ ʩʘʜʨʞʘʿʘ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʘ ʩʤʠʩʣʘ ʛʦʚʦʨʠʪʠ ʦ ʧʨʝʥʦʩʫ 

ʙʘʢʘʨʥʠʤ ʢʘʙʣʦʚʠʤʘ ʠʣʠ ʙʝʞʠʯʥʠʤ ʧʫʪʝʤ (ʢʦʿʠ ʿʝ ʩʢʫʧ). 

4.2.1.1. ʆʧʪʠʯʢʘ ʤʨʝʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

 

ʆʧʪʠʯʢʦ ʚʣʘʢʥʦ ʧʨʫʞʘ ʚʝʦʤʘ ʚʝʣʠʢʠ ʢʘʧʘʮʠʪʝʪ, ʘʣʠ ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʮʠ ˁʝʤʫ ʧʨʠʩʪʫʧʘʿʫ 

ʧʨʦʪʦʢʦʤ ʢʦʿʠ ʿʝ ʥʝʢʦʣʠʢʦ Gb/s. ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʝʢʩʪʨʝʤʥʦ ʪʝʰʢʦ ʝʢʩʧʣʦʘʪʠʩʘʪʠ 

ʚʝʣʠʢʠ ʨʘʩʧʦʣʦʞʠʚʠ ʢʘʧʘʮʠʪʝʪ ʦʧʪʠʯʢʦʛ ʢʘʙʣʘ ʢʦʨʠʩʪʝ˂ʠ ʩʘʤʦ ʿʝʜʥʫ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ, ʧʨʝ 

ʩʚʝʛʘ ʟʙʦʛ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʧʩʝʛʘ ʥʘ ʝʣʝʢʪʨʦʥʩʢʦʤ ʠ ʦʧʪʠʯʢʦʤ ʥʠʚʦʫ. ʈʝʰʝˁʝ ʟʘ ʦʚʦ, 

ʧʦʩʝʙʥʦ ʫ ʪʨʘʥʩʧʦʨʪʥʠʤ ʤʨʝʞʘʤʘ, ʛʜʝ ʿʝ ʘʛʨʝʛʘʪʥʠ ʧʨʦʪʦʢ ʚʝʣʠʢʠ, ʿʝʩʪʝ ʫ ʧʨʠʤʝʥʠ 

ʤʫʣʪʠʧʣʝʢʩʠʨʘˁʘ ʧʦ ʪʘʣʘʩʥʠʤ ʜʫʞʠʥʘʤʘ. ʊʠʤʝ ʿʝʜʥʦʿ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʦʜʛʦʚʘʨʘ ʤʘʢʩʠʤʘʣʥʠ 

ʧʨʦʪʦʢ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʙʨʟʠʥʘʤʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʧʦʩʪʠ˂ʠ ʫ ʝʣʝʢʪʨʦʥʩʢʦʤ ʜʝʣʫ ʤʨʝʞʝ, ʪʿ. ʫʟ 

ʦʛʨʘʥʠʯʝˁʝ ʢʦʿʝ ʥʘʩʪʘʿʝ ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ ʝʣʝʢʪʨʦʥʠʢʝ. ʄʫʣʪʠʧʣʝʢʩʠʨʘˁʝʤ ʩʘ ʚʠʰʝ ʪʘʣʘʩʥʠʭ 

ʜʫʞʠʥʘ (WDM- wavelength division multiplex) ʫʢʫʧʥʠ ʢʘʧʘʮʠʪʝʪ ʿʝʜʥʦʛ ʚʣʘʢʥʘ ʩʝ ʫʤʥʦʞʘʚʘ. 

ʄʫʣʪʠʧʣʝʢʩ ʧʦ ʪʘʣʘʩʥʠʤ ʜʫʞʠʥʘʤʘ ʤʦʞʝʤʦ ʩʭʚʘʪʠʪʠ ʢʘʦ ʩʢʫʧ ʚʠʨʪʫʝʣʥʠʭ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ 

ʦʜ ʢʦʿʠʭ ʩʚʘʢʠ ʧʨʝʥʦʩʠ ʨʘʟʣʠʯʠʪʝ ʩʠʛʥʘʣʝ. WDM ʧʦʜʨʘʟʫʤʝʚʘ ʚʝ˂ʠ ʢʘʧʘʮʠʪʝʪ ʧʦ ʚʣʘʢʥʫ, 

ʢʘʥʘʣʠ ʫ ʠʩʪʦʤ ʚʣʘʢʥʫ ʩʫ ʥʝʟʘʚʠʩʥʠ, ʧʨʝʥʦʩ ʿʝ ʪʨʘʥʩʧʘʨʝʥʪʘʥ ʦʜ 100Mb/s ʜʦ ʥʝʢʦʣʠʢʦ ʩʪʦʪʠʥʘ 

Gb/s ʧʦ ʿʝʜʥʦʿ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ. 

ʂʘʧʘʮʠʪʝʪ ʦʧʪʠʯʢʦʛ ʢʘʙʣʘ ʩʝ ʤʦʞʝ ʧʦʚʝ˂ʘʪʠ: 

¶ ʇʦʚʝ˂ʘʚʘˁʝʤ ʧʨʦʪʦʢʘ ʫ ʚʨʝʤʝʥʩʢʦʤ ʤʫʣʪʠʧʣʝʢʩʫ (TDM -time division multiplex), ʘʢʦ ʪʦ 

ʝʣʝʢʪʨʦʥʠʢʘ ʜʦʟʚʦʣʠ. 

¶ ʇʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʿʝʜʥʦʤ ʦʧʪʠʯʢʦʤ ʢʘʙʣʫ (WDM- 

wavelength division multiplex).  

 

4.2.1.2. ʆʧʪʠʯʢʝ ʤʨʝʞʝ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʤ ʚʦʜʦʚʠʤʘ ʧʨʝʥʦʩʥʦʛ ʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛ 

ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

 

ʋ ʧʦʩʣʝʜˁʝ ʪʨʠ ʜʝʮʝʥʠʿʝ ʨʘʟʚʠʿʝʥʝ ʩʫ ʤʨʝʞʝ ʦʧʪʠʯʢʠʭ ʢʘʙʣʦʚʘ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʤ 

ʚʦʜʦʚʠʤʘ (ʜʘʣʝʢʦʚʦʜʠʤʘ ʠ ʢʘʙʣʦʚʠʤʘ) ʧʨʝʥʦʩʥʦʛ ʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʠʯʥʝ 

ʝʥʝʨʛʠʿʝ. ʅʘʩʪʘʣʝ ʩʫ ʠʟ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʤʦʥʠʪʦʨʠʥʛ ʝʥʝʨʛʝʪʩʢʠʭ ʩʠʩʪʝʤʘ ʟʘ ʢʦʿʠ ʿʝ 

ʠʥʘʯʝ ʧʦʪʨʝʙʘʥ ʤʘʣʠ ʧʨʦʪʦʢ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʜʘʣʝʢʦʚʦʜʠ ʚʝ˂ ʠʤʘʿʫ ʟʘʰʪʠʪʥʫ ʫʞʘʜ, ʧʦʢʘʟʘʣʦ ʩʝ 

ʧʨʘʢʪʠʯʥʠʤ ʜʘ ʩʝ ʫ ˁʠʭ ʫʛʨʘʹʫʿʫ ʦʧʪʠʯʢʘ ʚʣʘʢʥʘ. ʊʘʢʦ ʩʫ ʥʘʩʪʘʣʠ OPGW (Optical Ground 

Wire) ʢʘʙʣʦʚʠ ʢʦʿʠ ʠʤʘʿʫ ʜʚʦʩʪʨʫʢʫ ʫʣʦʛʫ: ʟʘʰʪʠʪʫ ʜʘʣʝʢʦʚʦʜʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʨʘʞˁʝˁʘ, 

ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʨʝʥʘʧʦʥʘ, ʢʨʘʪʢʠʭ ʩʧʦʿʝʚʘ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ ʠ ʦʙʝʟʙʝʹʠʚʘˁʝ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ. ʇʦʩʪʘʚˀʘˁʝ ʢʘʙʣʦʚʘ ʧʦ ʜʘʣʝʢʦʚʦʜʠʤʘ ʿʝ ʚʝʦʤʘ ʙʨʟʦ ʠ ʪʠʤʝ ʩʝ 



 43 

ʿʝʜʥʦʩʪʘʚʥʦ ʦʙʝʟʙʝʹʫʿʝ ʤʨʝʞʘ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ (dark fiber). ɺʨʝʤʝ ʞʠʚʦʪʘ ʦʚʘʢʚʝ ʤʨʝʞʝ 

ʦʜʨʝʹʝʥʦ ʿʝ ʨʝʜʦʚʥʦʤ ʟʘʤʝʥʦʤ ʟʘʰʪʠʪʥʝ ʫʞʘʜʠ. ʏʚʦʨʦʚʠ OPGW ʤʨʝʞʝ ʩʝ ʥʘʣʘʟʝ ʥʘ 

ʣʦʢʘʮʠʿʘʤʘ ʪʨʘʬʦʩʪʘʥʠʮʘ ʠ ʨʘʟʚʦʜʥʠʭ ʧʦʩʪʨʦʿʝˁʘ ʥʘ ʫʣʘʟʫ ʫ ʤʝʩʪʘ, ʠʣʠ ʫ ʩʘʤʠʤ ʤʝʩʪʠʤʘ.  

 

4.2.2. ɹʝʞʠʯʥʝ ʤʨʝʞʝ 
 

ɹʝʞʠʯʥʝ ʤʨʝʞʝ ʤʦʛʫ ʙʠʪʠ ʪʝʨʝʩʪʨʠʯʢʝ ʠ ʩʘʪʝʣʠʪʩʢʝ, ʠʣʠ ʥʝʢʘ ʢʦʤʙʠʥʘʮʠʿʘ ʦʚʝ ʜʚʝ. ʇʦʨʝʜ 

ʪʦʛʘ, ʯʝʰ˂ʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʦʚʠʭ ʤʨʝʞʘ ʩʝ ʚʨʰʠ ʧʨʝʤʘ ʪʦʤʝ ʜʘ ʣʠ ʩʫ ʢʦʨʠʩʥʠʮʠ ʚʝʟʘʥʠ ʟʘ 

ʬʠʢʩʥʫ ʣʦʢʘʮʠʿʫ ʠʣʠ ʩʫ ʤʦʙʠʣʥʠ. ʉʘ ʫʙʨʟʘʥʠʤ ʨʘʟʚʦʿʝʤ ʤʦʙʠʣʥʠʭ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʤʦʙʠʣʥʝ ʤʨʝʞʝ ʧʦʩʪʘʿʫ ʩʚʝ ʠʥʪʝʨʝʩʘʥʪʥʠʿʝ ʠ, ʫ ʥʝʢʠʤ ʦʢʦʣʥʦʩʪʠʤʘ 

ʯʘʢ ʠ ʜʦʤʠʥʘʥʪʥʝ.  

ʅʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʙʝʞʠʯʥʠʤ ʩʠʩʪʝʤʠʤʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʫ ʢʦʥʚʝʨʛʠʨʘʣʝ ʠ ʪʠʤʝ 

ʧʨʠʣʠʯʥʦ ʧʨʠʙʣʠʞʠʣʝ ʨʘʜʠʦʜʠʬʫʟʥʝ ʤʦʙʠʣʥʠʤ ʩʠʩʪʝʤʠʤʘ. ʋ ʥʘʿʥʦʚʠʿʠʤ ʨʝʰʝˁʠʤʘ, ʥʘ 

ʧʨʠʤʝʨ ʪʝʣʝʚʠʟʠʿʩʢʦʛ ʩʪʘʥʜʘʨʜʘ, DVB-T2 (Digital Video Broadcasting Terrestrial, eʚʨoʧʩʢʠ 

ʩʪaʥʜaʨʜ ʟa ʜʠʛʠʪʘʣʥʠ ʧʨʝʥʦʩ ʪʝʣʝʚʚʠʟʠʿʩʢʠʭ ʩʠʛʥʘʣʘ ʪʝʨʝʩʪʨʠʯʢʦʤ ʤʨʝʞʦʤ) ʠ ATSC 3.0 

(Advanced Television Systems Committee, ʘʤʝʨʠʯʢʠ ʥʘʿʥʦʚʠʿʠ ʪʝʣʝʚʠʟʠʿʩʢʠ ʩʪʘʥʜʘʨʜ ), ʢʘʦ ʠ 

ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ, LTE (Long Term Evolution), ʟʘʿʝʜʥʠʯʢʦ ʿʝ: ʧʨʠʩʪʫʧ 

ʤʫʣʪʠʧʣʝʢʩʫ, ʤʦʜʫʣʘʮʠʦʥʠ ʧʦʩʪʫʧʮʠ, ʪʠʧ ʟʘʰʪʠʪʥʦʛ ʢʦʜʦʚʘˁʘ ʠ ʟʘʩʥʦʚʘʥʦʩʪ ʥʘ IP 

ʪʝʭʥʦʣʦʛʠʿʠ. ʊʦ ʥʘʚʦʜʠ ʜʘ ˂ʝ ʩʝ ʫ ʙʣʠʩʢʦʿ ʙʫʜʫ˂ʥʦʩʪʠ, ʥʘ˂ʠ ʨʝʰʝˁʝ ʟʘ ˁʠʭʦʚ ʟʘʿʝʜʥʠʯʢʠ ʨʘʜ, 

ʙʘʨ ʫ ʥʝʢʦʤ ʜʝʣʫ ʧʦʥʫʹʝʥʠʭ ʩʝʨʚʠʩʘ, ʢʘʦ ʰʪʦ ʿʝ ʪʝʣʝʚʠʟʠʿʩʢʦ ʝʤʠʪʦʚʘˁʝ. ʅʦʚʘ ʧʝʪʘ ʛʝʥʝʨʘʮʠʿʘ 

ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ, ʝʚʦʣʫʠʨʘʣʘ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʫ ʠ ʠʤʘ ʜʦʩʪʘ ʩʣʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʩʘ 

ATSC 3.0. 

ʋ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ ʩʝ ʪʝʭʥʦʣʦʛʠʿʝ ʯʝʩʪʦ ʧʨʝʧʣʠ˂ʫ, ʫʚʦʜʝ ʩʝ ʥʦʚʝ, ʤʥʦʛʦ 

ʝʬʠʢʘʩʥʠʿʝ, ʘ ʧʨʠ ʪʦʤʝ ʩʝ, ʟʘʜʨʞʘʚʘʿʫ ʩʪʘʨʝ ʢʦʿʝ ʿʦʰ ʫʚʝʢ ʜʦʥʦʩʝ ʧʨʦʬʠʪ. ʉʪʦʛʘ ʩʝ ʦʚʜʝ ʿʘʚˀʘ 

ʝʚʦʣʫʪʠʚʥʠ ʧʨʠʩʪʫʧ. ʀʧʘʢ, ʥʝ ʪʨʝʙʘ ʠʥʩʠʩʪʠʨʘʪʠ ʥʘ ʰʠʨʝˁʫ ʩʪʘʨʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʿʝʨ ʪʦ ʤʦʞʝ 

ʚʝʦʤʘ ʣʦʰʝ ʜʘ ʫʪʠʯʝ ʥʘ ʪʨʞʠʰʪʝ, ʘ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʪʨʝʙʘ ʧʨʝʧʫʩʪʠʪʠ ʦʧʝʨʘʪʦʨʫ ʢʦʿʠ ˂ʝ ʫʧʨʘʚʦ 

ʫ ʪʦʤʝ ʜʘ ʚʠʜʠ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʰʠʨʝˁʝ ʩʚʦʿʝ ʙʘʟʝ ʢʦʨʠʩʥʠʢʘ, ʦʜʥʦʩʥʦ ʟʘ ʧʦʚʝ˂ʘˁʝ ʧʨʦʬʠʪʘ 

ʟʘʭʚʘˀʫʿʫ˂ʠ ʥʦʚʠʤ ʘʪʨʘʢʪʠʚʥʠʤ ʩʝʨʚʠʩʠʤʘ.  

4.2.2.1. ʈʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʠ ʩʧʝʢʪʘʨ 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʠ ʩʧʝʢʪʘʨ ʦʛʨʘʥʠʯʝʥ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩ, ʦʜʨʝʹʝʥ ʩʚʦʿʠʤ 

ʛʨʘʥʠʯʥʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ ʦʜ 9 kHz (ʦʧʩʝʛ ʠʩʧʦʜ 9 kHz ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʤʝʪʝʦʨʦʣʦʛʠʿʫ) ʜʦ 

3000 GHz1, ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʤʦʨʘ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥʘ ʫʧʨʘʚˀʘˁʫ ʩʧʝʢʪʨʦʤ. ʋʚʦʹʝˁʝʤ ʥʦʚʠʭ 

ʝʬʠʢʘʩʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʤʦʞʝ ʜʦ˂ʠ ʜʦ ʦʩʣʦʙʘʹʘˁʘ ʧʦʿʝʜʠʥʠʭ ʜʝʣʦʚʘ ʩʧʝʢʪʨʘ. ʆʩʣʦʙʦʹʝʥʠ ʜʝʦ 

ʩʝ ʢʦʨʠʩʪʠ ʙʠʣʦ ʟʘ ʧʨʦʰʠʨʝˁʝ ʩʝʨʚʠʩʘ ʢʦʿʠ ʩʫ ʩʧʝʢʪʘʨ ʦʩʣʦʙʦʜʠʣʠ, ʙʠʣʦ ʟʘ ʫʚʦʹʝˁʝ ʥʝʢʠʭ 

ʜʨʫʛʠʭ ʩʘʚʨʝʤʝʥʠʭ ʩʝʨʚʠʩʘ. ɿʘ ʦʩʣʦʙʦʹʝʥʠ ʜʝʦ ʩʧʝʢʪʨʘ ʩʝ ʢʘʞʝ ʜʘ ʯʠʥʠ ʜʠʛʠʪʘʣʥʫ ʜʠʚʠʜʝʥʜʫ 

ʢʦʿʘ, ʢʘʦ ʠ ʩʧʝʢʪʘʨ, ʢʘʦ ʦʧʰʪʝ ʜʦʙʨʦ, ʧʨʠʧʘʜʘ ʛʨʘʹʘʥʠʤʘ. ʅʘʿʯʝʰ˂ʝ ʩʧʦʤʠˁʘʥʘ ʜʠʚʠʜʝʥʜʘ 

ʥʘʩʪʘʿʝ ʧʨʝʣʘʩʢʦʤ ʩʘ ʘʥʘʣʦʛʥʦʛ ʥʘ ʜʠʛʠʪʘʣʥʦ ʝʤʠʪʦʚʘˁʝ ʪʝʣʝʚʠʟʠʿʩʢʠʭ ʧʨʦʛʨʘʤʘ. ʆʚʘʢʦ 

ʦʩʣʦʙʦʹʝʥʠ ʦʧʩʝʛ, ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʧʦʞʝˀʥʠʿʠ ʜʝʦ ʩʧʝʢʪʨʘ ï ʫ ˁʝʤʫ ʩʫ ʠʥʪʝʨʬʝʨʝʥʮʠʿʝ ʠ 

ʩʣʘʙˀʝˁʘ ʧʨʠʭʚʘʪˀʠʚʠ, ʦʜʥʦʩʥʦ ʤʨʝʞʫ ʿʝ ʤʦʛʫ˂ʝ ʠʟʛʨʘʜʠʪʠ ʩʘ ʥʘʿʤʘˁʠʤ ʫʣʘʛʘˁʠʤʘ, ʘ ʫ 

ˁʝʤʫ ʩʫ ʘʥʪʝʥʝ (ʧʨʝ ʩʚʝʛʘ ʧʨʠʿʝʤʥʝ) ʜʦʚʦˀʥʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ. ʊʘʢʦ ʿʝ UHF (Ultra High 

Frequency) ʦʧʩʝʛ ʥʘʟʚʘʥ sweet spot (ʩʣʘʪʢʘ ʪʘʯʢʘ). ʀʟʙʦʨʦʤ ʝʬʠʢʘʩʥʠʭ ʩʪʘʥʜʘʨʜʘ ʟʘ ʧʨʝʥʦʩ ʠ 

ʢʦʤʧʨʝʩʠʿʫ ʚʠʜʝʦ ʩʠʛʥʘʣʘ, ʪʠʧʘ ʠ ʘʨʭʠʪʝʢʪʫʨʝ ʤʨʝʞʝ, ʤʦʛʫ˂ʝ ʿʝ ʤʘʢʩʠʤʠʟʠʨʘʪʠ ʜʠʛʠʪʘʣʥʫ 

ʜʠʚʠʜʝʥʜʫ.  

                                                           
1 ɽʋ ʿʝ ʫʩʚʦʿʠʣʘ ʥʦʚʠ ʇʣʘʥ ʥʘʤʝʥʝ, ERC Report 25, ʢʦʿʠ ʬʨʝʢʚʝʥʮʠʿʝ ʫ ʦʧʩʝʛʫ 8.3kHz-9kHz ʢʦʨʠʩʪʠ ʟʘ 

ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʣʫʞʙʝ, ʯʠʤʝ ʩʝ ʜʝʬʠʥʠʮʠʿʘ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʦʧʩʝʛʘ ʧʨʦʰʠʨʫʿʝ ʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʝ ʠʩʧʦʜ 

9kHz. 
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ñSweet spotò

kHz MHz GHz

ɽʣʝʢʪʨʠʯʥʠ 

ʪʘʣʘʩʠ

ʈʘʜʠʦ

ʪʘʣʘʩʠ

ʀʥʬʨʘ

ʮʨʚʝʥʠ

ɺʠʜˀʠʚʘ 

ʩʚʝʪʣʦʩʪ

ʋʣʪʨʘ

ˀʫʙʠʯʘʩʪʠ
X ʟʨʘʮʠ

ɻʘʤʘ 

ʟʨʘʮʠ

ʂʦʩʤʠʯʢʠ

ʟʨʘʮʠ

VLF LF MF HF VHF UHF SHF EHF

3 30 300 3 30 300 3 30 300

ʉʨʝʜˁʠ ʪʘʣʘʩʠ

FM ʨʘʜʠʦ

ɼʫʛʠ ʨʘʜʠʦ ʪʘʣʘʩʠ

TETRA

TV

GSM

DECT

3G

LMDS

ʄʠʢʨʦʪʘʣʩʥʝ

ʨʘʜʠʦ ʚʝʟʝ

WiFi

Bluetooth

 

ʉʣʠʢʘ 4.1. ʈaʜʠo-ʬʨeʢʚeʥʮʠjʩʢʠ ʩʧeʢʪaʨ 

ʐʠʨʠʥʘ ʦʩʣʦʙʦʹʝʥʦʛ ʦʧʩʝʛʘ ʠ ʧʦʪʨʝʙʝ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ, ʜʦʚʝʣʝ ʩʫ ʜʦ ʪʦʛʘ ʜʘ ʩʝ ʜʨʞʘʚʝ 

ʤʘʩʦʚʥʦ ʦʧʨʝʜʝʣʝ ʜʘ ʜʠʚʠʜʝʥʜʫ ʜʦʜʝʣʝ ʤʦʙʠʣʥʠʤ ʰʠʨoʢoʧojaʩʥʠʤ ʩeʨʚʠʩʠʤa. ɾʝˀʘ ʩʚʠʭ 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ ʿʝ ʜʘ ʩʝ ʪʠʤʝ ʦʤʦʛʫ˂ʠ ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʫ ʨʫʨʘʣʥʠʤ ʩʨʝʜʠʥʘʤʘ, ʘ ʦʜ 

ʩʨʝʜʩʪʘʚʘ ʜʦʙʠʿʝʥʠʭ ʧʨʦʜʘʿʦʤ ʜʠʚʠʜʝʥʜʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʜʘˀʠ ʨʘʟʚʦʿ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ.  

 

5Gʧʨʠʤʘʨʥʠ ʦʧʩʝʟʠ5Gʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʦʧʩʝʟʠ ʟʘ ʚʝ˂ʝ ʢʘʧʘʮʠʪʝʪʝ, ʩʣʦʙʦʜʥʦ 45GHz

45GHz ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ -ʟʘ ʙʫʜʫ˂ʝ ʮʝʣʫʣʘʨʥʝ ʧʨʠʩʪʫʧʝ ʠ backhaulɿʘʭʪʝʚʘ ʩʝ ʚʠʰʝ ʦʜ 500MHz ʟʘ IMT-2020

ɺʠʜˀʠʚʘ

ʩʚʝʪʣʦʩʪ

 

ʉʣʠʢʘ 4.2. ʈaʜʠo-ʬʨeʢʚeʥʮʠjʩʢʠ ʩʧeʢʪaʨ ʢʦʿʠ ʩʝ ʠʩʪʨʘʞʫʿʝ ʟʘ ʤʦʙʠʣʥʝ ʩʠʩʪʝʤʝ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ 
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ʋ ʟʘʢˀʫʯʢʫ ʨʘʟʤʘʪʨʘˁʘ ʤʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʩʪʘʥʜʘʨʜʘ ʟʘ ʧʨʝʥʦʩ ʨʘʟʣʠʯʠʪʠʭ ʩʠʛʥʘʣʘ ʪʨʝʙʘ 

ʫʢʘʟʘʪʠ ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ, ʧʦʨʝʜ ʢʦʥʚʝʨʛʝʥʮʠʿʝ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʙʝʞʠʯʥʠʤ ʩʠʩʪʝʤʠʤʘ, 

ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʩʝ ʧʨʦʰʠʨʫʿʝ ʠ ʥʘ ʦʧʪʠʯʢʝ ʩʠʩʪʝʤʝ, ʢʘʦ ʰʪʦ ʿʝ ʫ ʩʣʫʯʘʿʫ ʩʪʘʥʜʘʨʜʘ DVB-C2 

(Digital Video Broadcasting - Cable) ʟʘ ʧʨʝʥʦʩ ʜʠʛʠʪʘʣʥʦʛ ʪʝʣʝʚʠʟʠʿʩʢʦʛ ʩʠʛʥʘʣʘ ʧʦ ʢʘʙʣʦʚʩʢʠʤ 

ʜʠʩʪʨʠʙʫʪʠʚʥʠʤ ʩʠʩʪʝʤʠʤʘ. ʊʘʢʦ ʿʝ ʜʨʫʛʘ ʛʝʥʝʨʘʮʠʿʘ ʪʝʣʝʚʠʟʠʿʩʢʠʭ ʩʪʘʥʜʘʨʜʘ ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʧʣʘʪʬʦʨʤʝ (ʟʘ ʢʘʙʣʦʚʩʢʝ, ʩʘʪʝʣʠʪʩʢʝ, ʪʝʨʝʩʪʨʠʯʢʝ ʩʠʩʪʝʤʝ) ʠ ʯʝʪʚʨʪʘ ʛʝʥʝʨʘʮʠʿʘ ʤʦʙʠʣʥʠʭ 

ʩʠʩʪʝʤʘ, ʢʘʢʘʚ ʿʝ LTE, ʙʣʠʩʢʘ ʧʦ ʧʨʠʤʝˁʝʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ. ʊʘʢʦʹʝ, ʩʚʝ ʢʦʨʠʩʪʝ ʠʩʪʫ - IP 

ʧʣʘʪʬʦʨʤʫ, ʧʘ ʩʫ, ʧʦ ʪʦʤ ʦʩʥʦʚʫ, ʙʣʠʩʢʝ ʠ IPTV ʩʠʩʪʝʤʠʤʘ. ʅʘʧʦʤʝʥʠʤʦ ʜʘ ʩʝ ʧʣʘʥʠʨʘ ʜʘ 

ʩʠʩʪʝʤʠ 5G (ʤʦʙʠʣʥʠ ʩʠʩʪʝʤʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ) ʨʘʜʝ ʥʘ ʚʠʩʦʢʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ, ʢʦʨʠʩʪʝ˂ʠ 

ʩʣʠʯʥʘ ʨʝʰʝˁʘ ʢʘʦ 4G. ɺʠʩʦʢʝ ʬʨʝʢʚʝʥʮʠʿʝ (28GHz ʠʣʠ 60GHz) ʠʤʧʣʠʮʠʨʘʿʫ ʧʦʢʨʠʚʘˁʝ ʥʘ 

ʢʨʘʪʢʠʤ ʨʘʩʪʦʿʘˁʠʤʘ. ʉʪʦʛʘ ˂ʝ ʩʝ 5G ʩʠʩʪʝʤʠ ʢʦʨʠʩʪʠʪʠ ʧʘʨʘʣʝʣʥʦ ʩʘ 4G. ʀʩʪʘʢʥʠʤʦ ʜʘ ʿʝ 

ʿʝʜʘʥ ʦʜ ʨʘʟʣʦʛʘ ʟʘ ʫʙʨʟʘʥʦ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʰʠʨʝˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʠʩʪʝʤʘ, 

ʫʧʨʘʚʦ ʦʚʘʢʚʘ ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʪʝʭʥʦʣʦʛʠʿʘ.  

ʇʦʪʨʘʞˁʘ ʟʘ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʩʢʠʤ ʩʧʝʢʪʨʦʤ ʢʦʿʠ ʧʦʜʨʞʘʚʘ ʬʠʢʩʥʠ, ʤʦʙʠʣʥʠ ʠ ʩʘʪʝʣʠʪʩʢʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ˂ʝ ʩʘʤʦ ʨʘʩʪʠ, ʢʘʢʦ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ˀʫʜʠ, ʪʘʢʦ ʠ ʟʘ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʫʨʝʹʘʿʘ.  

ʂʘʧʘʮʠʪʝʪ 5G ʙʝʞʠʯʥʦʛ ʧʨʠʩʪʫʧʘ ʜʘʿʝ ʤʦʛʫ˂ʥʦʩʪ ʧʦʚʝʟʠʚʘˁʘ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʘʧʣʠʢʘʮʠʿʘ, 

ʦʩʪʚʘʨʠʚʘˁʝ ʚʝʣʠʢʝ ʙʨʟʠʥʝ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ ʫʟ ʚʝʦʤʘ ʤʘʣʦ ʢʘʰˁʝˁʝ ʠ ʫʣʪʨʘ ʚʠʩʦʢʫ 

ʧʦʫʟʜʘʥʦʩʪ. ʆʩʠʤ ʪʦʛʘ, 5G ʪʨʝʙʘ ʜʘ ʧʦʜʨʞʠ ʦʛʨʦʤʘʥ ʧʦʨʘʩʪ ʩʘʦʙʨʘ˂ʘʿʘ, ʘ ʢˀʫʯʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʧʨʦʰʠʨʝˁʝ ʢʘ ʚʠʰʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ. Tʦ ʫʢˀʫʯʫʿʝ ʦʧʩʝʛ 

ʠʩʧʦʜ 6GHz, ʟʘ ʢʦʿʠ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʙʫʜʝ ʥʘʤʝˁʝʥ ʟʘ ʤʦʙʠʣʥʝ ʫʨʝʹʘʿʝ. ʅʘ ʉʚʝʪʩʢʦʿ ʨʘʜʠʦ 

ʢʦʥʬʝʨʝʥʮʠʿʠ 2015 (WRC-15) ʦʚʦ ʿʝ ʙʠʣʘ ʿʝʜʥʘ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʪʝʤʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʩʧʝʢʪʨʘ ʥʘ 

ʿʦʰ ʚʠʰʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ, ʦʥ ˂ʝ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥ ʥʘ ʩʣʝʜʝ˂ʦʿ ʢʦʥʬʝʨʝʥʮʠʿʠ ʫ 2019 (WRC-19). 

ʂʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʚʠʰʠʤ ʦʧʩʝʟʠʤʘ ʠ ʥʘʤʝʥʠ ʪʦʛ ʜʝʣʘ ʩʧʝʢʪʨʘ, ʟʘ 5G ʧʨʝ ʩʚʝʛʘ ʟʥʘʯʘʿʘʥ ʿʝ 

ʨʘʩʧʦʥ ʦʜ 1GHz ʜʦ 100GHz, ʧʨʠ ʯʝʤʫ ʩʚʝ ʜʦ 10GHz ˂ʝ ʧʨʝʜʩʪʘʚˀʘʪʠ ʢʠʯʤʫ ʟʘ ʤʦʙʠʣʥʝ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ 5G ʝʨʝ, ʜʦʢ ˂ʝ ʚʠʰʝ ʬʨʝʢʚʝʥʮʠʿʝ ʙʠʪʠ ʩʘʤʦ ʜʦʧʫʥʘ ʧʨʫʞʘʿʫ˂ʠ ʜʦʜʘʪʥʠ 

ʢʘʧʘʮʠʪʝʪ.  

ʅʘ ʉʚʝʪʩʢʦʿ ʨʘʜʠʦ ʢʦʥʬʝʨʝʥʮʠʿʠ 2015 (World Radio Conference, WRC-15) ʜʦʥʝʪʘ ʿʝ ʦʜʣʫʢʘ 

ʢʦʿʦʤ ˂ʝ ʙʠʪʠ ʧʦʙʦˀʰʘʥ ʢʘʧʘʮʠʪʝʪ ʟʘ ʨʘʟʚʦʿ ʤʦʙʠʣʥʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʠʩʪʝʤʘ, ʥʘ ʦʧʩʝʛʫ 

694-790 ʄHz, ʟʘ ʈʝʛʠʦʥ1 (ɽʚʨʦʧʘ, ɸʬʨʠʢʘ, ɹʣʠʩʢʠ ʀʩʪʦʢ ʠ ʎʝʥʪʨʘʣʥʘ ɸʟʠʿʘ). ʆʚʦʤ ʦʜʣʫʢʦʤ 

ʦʧʩʝʛ 700 ʄHz ʿʝ ʧʦʩʪʘʦ ʩʪʘʥʜʘʨʜ ʟʘ ʨʘʟʚʦʿ ʤʦʙʣʠʥʦʛ broadband-ʘ, ʘʣʠ ʿʝ ʨʝʟʦʣʫʮʠʿʦʤ 646 

ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʜʝʦ ʦʧʩʝʛʘ ʙʫʜʝ ʟʘ Public Safety Mobile Broadband (PPDR). 

 

4.3. ʐʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ 

 

ɿʘʭʚʘˀʫʿʫ˂ʠ ʩʥʘʞʥʦʤ ʨʘʟʚʦʿʫ ʪʝʭʥʦʣʦʛʠʿʘ ʦʤʦʛʫ˂ʝʥ ʿʝ ʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ. ʈʘʟʣʠʯʠʪʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʝʛʟʠʩʪʠʨʘʿʫ ʟʘʿʝʜʥʦ, ʤʝʹʫʩʦʙʥʦ ʜʦʧʫˁʫʿʫ˂ʠ ʩʝ ʠ ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʪʠʤʝ ʧʦʪʨʝʙʥʝ 

ʫʩʣʦʚʝ ʟʘ ʧʨʫʞʘˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʝʨʚʠʩʘ. 

ʉʘ ʘʩʧʝʢʪʘ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʠʩʪʫʧʘ ʤʦʛʫ ʩʝ ʠʟʜʚʦʿʠʪʠ ʜʚʘ ʪʠʧʘ ʤʨʝʞʘ: 

1. ʞʠʯʥʝ ʤʨʝʞʝ ʩʘ: ʙʘʢʘʨʥʠʤ ʧʘʨʠʮʘʤʘ, ʢʦʘʢʩʠʿʘʣʥʠʤ ʢʘʙʣʦʚʠʤʘ, ʦʧʪʠʯʢʠʤ ʚʣʘʢʥʠʤʘ, ʠʣʠ ʧʦ 

ʝʥʝʨʛʝʪʩʢʠʤ ʚʦʜʦʚʠʤʘ; 

2. ʙʝʞʠʯʥʝ ʤʨʝʞʝ (ʬʠʢʩʥʝ ʙʝʞʠʯʥʝ ʤʨʝʞʝ, ʤʦʙʠʣʥʝ ʙʝʞʠʯʥʝ ʠ ʩʘʪʝʣʠʪʩʢʝ). 

4.3.1.  ɾʠʯʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ 

ʋ ʦʚʦʤ ʜʝʣʫ ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʞʠʯʥʠʤ ʤʨʝʞʘʤʘ, ʘ 

ʢʦʿʝ ʦʩʪʚʘʨʫʿʫ ʟʥʘʯʘʿʥʫ ʪʨʞʠʰʥʫ ʟʘʩʪʫʧˀʝʥʦʩʪ.  
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4.3.1.1. ʄʨʝʞʝ ʩʘ ʙʘʢaʨʥʠʤ ʧʘʨʠʮʘʤʘ 

 

ʇoʜ ʤʨʝʞʘʤʘ ʟaʩʥoʚaʥʠʤ ʥa ʙaʢaʨʥʠʤ ʧaʨʠʮaʤa ʧʨʚeʥʩʪʚeʥo ʩe ʧoʜʨaʟʫʤeʚajʫ ʨaʟʣʠʯʠʪe 

ʚaʨʠjaʥʪe xDSL (x Digital Subscriber Line ï ʜʠʛʠʪʘʣʥʘ ʧʨʝʪʧʣʘʪʥʠʯʢʘ ʣʠʥʠʿʘ) ʪʝʭʥʦʣʦʛʠʿʝ ʫ 

oʢʚʠʨʫ ʬʠʢʩʥe ʪeʣeʬoʥʩʢe ʤʨeʞe. ʇoʩʪoje˂a ʠʥʬʨaʩʪʨʫʢʪʫʨa ʬʠʢʩʥe ʪeʣeʬoʥʩʢe ʤʨeʞe 

(ʧoʩʣeʜˁa ʠʣʠ ʧʨʚa ʤʠˀa, ʢoʨʠʩʥʠʯʢa ʧeʪˀa, ʪj. ʚeʟa ʠʟʤeʹʫ ʪeʣeʬoʥʩʢe ʮeʥʪʨaʣe ʠ 

ʧʨeʪʧʣaʪʥʠʢa), ʫʚoʹeˁeʤ DSL oʤoʛʫ˂aʚa ʧʨeʥoʩ ʧoʜaʪaʢa ʟʥaʯajʥʠʤ ʙʨʟʠʥaʤa. ʇoʪʨeʙaʥ 

ʫʩʣoʚ ʜa ʙʠ ʩe ʠʩʢoʨʠʩʪʠʣe ʤoʛʫ˂ʥoʩʪʠ ʙaʢaʨʥe ʧaʨʠʮe jeʩʪe ʜoʜaʚaˁe oʜʛoʚaʨajʫ˂e oʧʨeʤe:  

¶ ʥa ʩʪʨaʥʠ ʢoʨʠʩʥʠʢa DSL ʤoʜeʤ ʠ ʩʧʣʠʪeʨ ʢojʠ ʨaʟʜʚaja ʛoʚoʨʥʠ ʩʠʛʥaʣ ʠ ʩʠʛʥaʣ 

ʧoʜaʪaʢa) 

¶ ʥa ʩʪʨaʥʠ oʧeʨaʪoʨa: DSLAM (Digital Subscriber Line Access Multiplexer) ʟa ʧʨoʩʣeʹʠʚaˁe 

ʜʠʛʠʪaʣʥoʛ ʩʠʛʥaʣa ʧʨeʤa ʀʥʪeʨʥeʪʫ ʠ ʩʧʣʠʪeʨ ʩa ʠʩʪoʤ ʥaʤeʥoʤ ʢao ʥa ʩʪʨaʥʠ 

ʢoʨʠʩʥʠʢa. 

ɹʨʟʠʥʝ ʧʨʝʥʦʩʘ ʧʨʠʤʝʥʦʤ ʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ (xDSL) ʟʘʚʠʩʝ ʦʜ ʜʫʞʠʥʝ ʧʘʨʠʮʝ, ʦʜʥʦʩʥʦ ʦʜ 

ʫʜʘˀʝʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ ʦʜ ʦʙʿʝʢʪʘ ʫ ʢʦʤ ʩʝ ʥʘʣʘʟʠ DSLAM, ʘʣʠ ʠ ʦʜ ʢʚʘʣʠʪʝʪʘ ʧʨʦʚʦʜʥʠʢʘ. 

ɹʨʟʠʥʝ ʧʨʝʥʦʩʘ ʢʦʿʝ ʥʫʜʠ ʦʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʫʛʣʘʚʥʦʤ ʥʝ ʦʜʛʦʚʘʨʘʿʫ ʧʦʪʨʝʙʘʤʘ ʚʝʣʠʢʠʭ 

ʢʦʨʠʩʥʠʢʘ. ʅʘʿʚʝ˂ʘ ʧʨʠʤʝʥʘ ʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʫ ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ, ʛʜʝ ʧʦʩʪʦʿʠ 

ʪʝʣʝʬʦʥʩʢʘ ʤʨʝʞʘ. 

 

ʍʠʙʨʠʜʥʝ ʤʨʝʞʝ ʫ ʧʨʠʩʪʫʧʫ ʢʨʘʿˁʝʤ ʢʦʨʠʩʥʠʢʫ ʢʦʨʠʩʪʝ ʨʘʩʧʦʣʦʞʠʚʝ ʙʘʢʘʨʥʝ ʢʘʙʣʦʚʝ. 

ʋʧʦʪʨʝʙʦʤ DSL (Digital Subscriber Line) ʪʝʭʥʠʢʝ ʠʩʢʦʨʠʰ˂ʘʚʘʿʫ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʙʘʢʘʨʥʠ ʢʘʙʣʦʚʠ 

ʟʘ ʫʚʦʹʝˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʠʥʪʝʨʥʝʪʫ, ʦʜʥʦʩʥʦ ʢʘʦ ʢʘʙʣʦʚʩʢʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʧʨʝʥʦʩ 

ʪʝʣʝʚʠʟʠʿʩʢʠʭ ʩʠʛʥʘʣʘ. ʀ ʧʦʨʝʜ ʪʦʛʘ ʰʪʦ ʩʝ DSL ʪʝʭʥʠʢʦʤ ʤʦʞʝ ʦʩʪʚʘʨʠʪʠ ʧʨʠʩʪʫʧ ʨʝʣʘʪʠʚʥʦ 

ʚʝʣʠʢʠʭ ʧʨʦʪʦʢʘ, ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʩʝ ʨʘʜʠ ʦ ʪʝʭʥʦʣʦʛʠʿʠ ʢʦʿʘ ʜʘʿʝ ʧʨʠʚʨʝʤʝʥʘ ʨʝʰʝˁʘ. 

ɸʥʘʣʠʟʘ ʥʘʧʨʝʪʢʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʫ ʈʝʧʫʙʣʠʮʠ ʂʦʨʝʿʠ ʠ ɱʘʧʘʥʫ ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ ʩʝ DSL 

ʪʝʭʥʠʢʦʤ ʧʦʩʪʠʞʝ ʚʨʣʦ ʙʨʟʦ ʥʘʧʨʝʜʘʢ (ʩʣʫʯʘʿ ʈʝʧʫʙʣʠʢʝ ʂʦʨʝʿʝ), ʘʣʠ ʜʘ ʿʝ ʪʦ ʠʧʘʢ 

ʧʨʠʚʨʝʤʝʥʦ ʨʝʰʝˁʝ. ʋ ʤʥʦʛʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʙʘʢʘʨʥʠ ʢʘʙʣʦʚʠ ʩʫ ʣʦʰʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʘ ʥʝ 

ʦʤʦʛʫ˂ʘʚʘʿʫ ʚʝʣʠʢʝ ʧʨʦʪʦʢʝ. ʉʪʨʘʪʝʰʢʠ ʩʝ ʤʦʨʘ ʨʘʯʫʥʘʪʠ ʩʘ ʫʚʦʹʝˁʝʤ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ (ʰʪʦ 

ʿʝ ʙʠʣʦ ʦʧʨʝʜʝˀʝˁʝ ɱʘʧʘʥʘ).     

 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʛʨʘʜʝ ʫ ʜʫʛʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ, 

ʢʘʦ ʠ ʜʘ ʩʝ ʨʘʟʚʠʿʘʿʫ ʝʚʦʣʫʪʠʚʥʦ, ʢʨʘʿˁʠ ʮʠˀ ʫʩʧʦʩʪʘʚˀʘˁʘ ʤʨʝʞʘ ʿʝ ʪʝʭʥʦʣʦʰʢʘ 

ʥʝʫʪʨʘʣʥʦʩʪ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʥʪʝʨʥʝʪ ʪʝʭʥʠʢʘ ʿʝ, ʧʨʝ ʩʚʝʛʘ ʟʙʦʛ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʠ 

ʩʢʘʣʘʙʠʣʥʦʩʪʠ, ʦʧʰʪʝ ʧʨʠʭʚʘ˂ʝʥʘ. ʊʘʢʦ ʩʝ ʥʘ ʬʠʟʠʯʢʦʤ ʩʣʦʿʫ ʧʦʚʝʟʫʿʫ ʧʘʩʠʚʥʝ ʤʨʝʞʝ ʥʘʜ 

ʢʦʿʠʤʘ ʩʝ ʧʦʩʪʘʚˀʘ IP ʪʝʭʥʦʣʦʛʠʿʘ. ʆʧʝʨʘʪʦʨʠ ʢʦʨʠʩʪʝ ʨʘʩʧʦʣʦʞʠʚʝ ʧʘʩʠʚʥʝ ʤʨʝʞʝ, ʫʜʨʫʞʫʿʫ 

ʩʝ ʧʨʝʤʘ ʩʦʧʩʪʚʝʥʠʤ ʠʥʪʝʨʝʩʠʤʘ ʠ ʪʠʤʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʬʦʨʤʠʨʘˁʝ ʩʣʦʞʝʥʝ IP ʤʨʝʞʝ 

ʦʧʪʠʤʠʟʦʚʘʥʝ ʪʘʢʦ ʜʘ ʩʝ ʠʩʧʫʥʝ ʦʯʝʢʠʚʘˁʘ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠʭ ʠ ʙʠʟʥʠʩ ʢʦʨʠʩʥʠʢʘ ʠʩʪʦʚʨʝʤʝʥʦ, 

ʘ ʫ ʢʦʿʦʿ ʦʙʝʟʙʝʹʫʿʫ ʢʦʥʪʨʦʣʫ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʦʩʪʘʣʝ ʬʫʥʢʮʠʿʝ IP ʦʧʝʨʘʪʦʨʘ. ʇʨʝʜʥʦʩʪ 

ʬʦʨʤʠʨʘˁʘ ʦʪʚʦʨʝʥʝ, ʦʙʿʝʜʠˁʝʥʝ ʤʨʝʞʝ ʿʝ ʩʪʚʘʨʘˁʝ ʦʩʥʦʚʝ ʟʘ ʨʘʟʤʝʥʫ ʩʝʨʚʠʩʘ. ɳʝʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝ ʙʠʪʠ ʪʠʧʘ ʧʨʩʪʝʥʘ ʰʪʦ ʧʦʚʝ˂ʘʚʘ ʨʦʙʫʩʥʦʩʪ ʠ ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʨʝʢʠʜʝ ʥʘ 

ʥʠʚʦʫ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ, ʠʣʠ ʟʚʝʟʜʝ, ʢʘʜʘ ʩʝ ʧʦʿʝʜʠʥʘ ʚʣʘʢʥʘ ʜʦʜʝˀʫʿʫ ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʮʠʤʘ 

ʢʘ ʢʦʿʠʤʘ ʠʤʘ ʩʤʠʩʣʘ ʦʜʚʘʿʘʪʠ ʚʝ˂ʝ ʢʘʧʘʮʠʪʝʪʝ FTTx (Fiber-to-the-x). ʋ ʪʦʤ ʩʤʠʩʣʫ ʤʨʝʞʘ 

ʤʦʞʝ ʙʠʪʠ ʩʢʘʣʘʙʠʣʥʘ, ʰʪʦ ʿʝ ˁʝʥʘ ʥʝʩʧʦʨʥʘ ʧʨʝʜʥʦʩʪ. ʅʘ ʦʚʦʤ ʥʠʚʦʫ ʤʦʞʝ ʙʠʪʠ ʘʥʛʘʞʦʚʘʥ 

ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʫʜʨʫʞʝʥʠʭ ʦʧʝʨʘʪʦʨʘ.  
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4.3.1.2. ʆʧʪʠʯʢʝ ʤʨʝʞʝ 

ʈʘʟʚʦʿ ʦʧʪʠʯʢʠʭ ʩʠʩʪʝʤʘ ʜʦʚʝʰ˂ʝ ʜʦ ʩʪʚʘʨʘˁʘ ʿʘʚʥʠʭ ʤʨʝʞʘ ʫ ʧʦʿʝʜʠʥʠʤ ʨʝʛʠʦʥʠʤʘ, ʫʩʣʝʜ 

ʯʝʛʘ ˂ʝ ʜʦ˂ʠ ʜʦ ʫʰʪʝʜʝ ʩʨʝʜʩʪʘʚʘ ʫ ʣʦʢʘʣʥʠʤ ʿʘʚʥʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ, ʰʢʦʣʘʤʘ, ʜʝʯʠʿʠʤ 

ʚʨʪʠ˂ʠʤʘ, ʙʠʙʣʠʦʪʝʢʘʤʘ, ʙʦʣʥʠʮʘʤʘ, ʟʜʨʘʚʩʪʚʝʥʠʤ ʫʩʪʘʥʦʚʘʤʘ, ʢʘʦ ʠ ʜʨʫʛʠʤ ʩʣʫʞʙʘʤʘ ʠ 

ʫʩʪʘʥʦʚʘʤʘ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʣʦʢʘʣʥʫ ʟʘʿʝʜʥʠʮʫ. ʄʦʜʝʣ ʢʦʿʠʤ ʩʝ ʜʝʬʠʥʠʰʝ ʥʘʯʠʥ ʫʧʨʘʚˀʘˁʘ ʠ 

ʦʜʨʞʘʚʘˁʝ ʦʚʠʭ ʤʨʝʞʘ ʙʠ˂ʝ ʜʝʬʠʥʠʩʘʥ ʟʘʢʦʥʦʤ. ʅʘʚʝʜʝʥʦ ˂ʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʜʠʟʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʢʦʤʫʥʘʣʥʠʭ ʫʩʣʫʛʘ ʥʘ ʚʠʰʠ ʥʠʚʦ, ʰʪʦ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʩʚʨʭʫ ʠ ʝʢʦʥʦʤʠʯʥʦʩʪ ʫʣʘʛʘˁʘ ʫ ʦʚʝ 

ʦʧʰʪʠʥʝ, ʘ ʛʨʘʹʘʥʠʤʘ ˂ʝ ʙʠʪʠ ʜʦʩʪʫʧʥʠ ʨʘʟʥʠ ʥʘʧʨʝʜʥʠ ʩʝʨʚʠʩʠ ʧʨʝʢʦ ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ ʧʦʧʫʪ 

ʫʩʣʫʛʘ ʝʣʝʢʪʨʦʥʩʢʝ ʫʧʨʘʚʝ (ʝ-ʟʜʨʘʚʩʪʚʘ, ʝ-ʦʙʨʘʟʦʚʘˁʘ, ʝ-ʙʘʥʢʘʨʩʪʚʘ, ʝ-ʩʫʜʩʪʚʘ ʠʪʜ.), ʚʠʜʝʦ 

ʥʘʜʟʦʨʘ, ʙʝʞʠʯʥʦʛ ʠʥʪʝʨʥʝʪʘ ʠ ʩʣ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʟʘʭʪʝʚ ʟʘ ʫʚʦʹʝˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʟʘ ʩʚʘʢʦʛ ʛʨʘʹʘʥʠʥʘ ʜʦ 2020. 

ʛʦʜʠʥʝ, ʰʪʦ ʿʝ ʦʧʨʝʜʝˀʝˁʝ IʊU, ɽʋ (ɼʠʛʠʪʘʣʥʘ ʘʛʝʥʜʘ ɽʋ), ʘ ʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ (ɼʠʛʠʪʘʣʥʘ 

ʘʛʝʥʜʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ), ʥʘʚʦʜʠ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫʚʦʜʠʪʠ ʦʧʪʠʯʢʝ ʩʠʩʪʝʤʝ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ FTTx.  

 

ʊʦʧʦʣʦʛʠʿʘ ʠ ʤʨʝʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ 

 

FTTx ʪʝʭʥʦʣʦʛʠʿʝ ʩʝ ʤʦʛʫ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʫ: 

¶ ʛʨʫʧʫ ʘʢʪʠʚʥʠʭ AON (ʢʦʜ ʦʚʠʭ ʤʨʝʞʘ ʧʦʩʪʦʿʝ ʘʢʪʠʚʥʠ ʝʣʝʢʪʨʠʯʥʠ ʫʨʝʹʘʿʠ ʠʟʤʝʹʫ 

ʮʝʥʪʨʘʣʥʝ ʪʘʯʢʝ ʠ ʢʦʨʠʩʥʠʢʘ) ʠ  

¶ ʛʨʫʧʫ ʧʘʩʠʚʥʠʭ ʦʧʪʠʯʢʠʭ ʤʨʝʞʘ PON, ʢʦʿʝ ʥʝ ʩʘʜʨʞʝ ʘʢʪʠʚʥʝ ʢʦʤʧʦʥʝʥʪʝ (ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ).  

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʥʘʯʠʥʘ ʧʦʚʝʟʠʚʘˁʘ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ ʧʦʤʦ˂ʫ ʦʧʪʠʯʢʦʛ ʚʣʘʢʥʘ ʧʦʩʪʦʿʝ: 

¶ P2P (Point to Point) ʚʝʟʝ, ʢʦʜ ʢʦʿʠʭ ʩʚʘʢʠ ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʢ ʜʦʙʠʿʘ ʜʦʜʝˀʝʥʦ ʦʧʪʠʯʢʦ ʚʣʘʢʥʦ 

ʢʦʿʝ ʩʝ ʧʨʦʪʝʞʝ ʦʜ ʮʝʥʪʨʘʣʝ. ʉʚʘʢʦ ʦʜ ʦʚʠʭ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ ʟʘʭʪʝʚʘ ʩʚʦʿ ʣʘʩʝʨʩʢʠ ʠʟʚʦʨ, 

ʧʘ ʦʚʝ ʤʨʝʞʝ ʩʘʤʠʤ ʪʠʤ ʟʘʭʪʝʚʘʿʫ ʚʠʰʝ ʝʥʝʨʛʠʿʝ ʠ ʤʝʩʪʘ ʫ ʮʝʥʪʨʘʣʠ, ʘʣʠ ʩʫ ʣʘʢʝ ʟʘ 

ʫʧʨʘʚˀʘˁʝ, ʿʝʨ ʥʝ ʩʘʜʨʞʝ ʦʧʪʠʯʢʝ ʩʧʣʠʪʝʨʝ. 

¶ P2MP (Point to Multi Point) ʚʝʟʝ, ʢʦʜ ʢʦʿʠʭ ʩʝ ʿʝʜʥʠʤ ʦʧʪʠʯʢʠʤ ʚʣʘʢʥʦʤ ʧʨʝʥʦʩʠ ʩʠʛʥʘʣ 

ʚʝ˂ʝʛ ʙʨʦʿʘ ʢʦʨʠʩʥʠʢʘ ʜʦ ʪʘʯʢʝ ʦʜʛʨʘʥʘʚʘˁʘ. ʆʜʘʪʣʝ ʩʝ ʢʦʨʠʩʥʠʢʫ ʜʦʜʝˀʫʿʝ ʟʘʩʝʙʥʦ 

ʚʣʘʢʥʦ.  

FTTx ʤʨʝʞʘ ʧʦʜʨʘʟʫʤʝʚʘ ʤʨʝʞʫ ʟʘ ʧʨʠʩʪʫʧ ʠʟʚʝʜʝʥʫ ʧʨʝʢʦ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ ʠʟʤʝʹʫ ʢʨʘʿʠˁʭ 

ʢʦʨʠʩʥʠʢʘ (ʠʣʠ ʦʙʿʝʢʪʘ) ʠ ʧʨʚʦʛ ʘʛʨʝʛʘʮʠʦʥʦʛ ʯʚʦʨʘ-ʣʦʢʘʣʥʠ ʯʚʦʨ (Metro Point of Presence-

MPoP). ʋʥʫʪʘʨ ʤʨʝʞʝ ʩʤʝʰʪʝʥ ʿʝ ʠ ʜʠʩʪʨʠʙʫʮʠʦʥʠ ʯʚʦʨ (Distribution Point - DP), ʢʘʦ ʪʘʯʢʘ 

ʨʘʟʛʨʘʥʠʯʝˁʘ ʢʨʘʿˁʝʛ ʩʝʛʤʝʥʪʘ ʤʨʝʞʝ ʧʨʝʤʘ ʢʦʨʠʩʥʠʮʠʤʘ (ʦʧʪʠʯʢʝ ʜʠʩʪʨʠʙʫʮʠʦʥʝ ʤʨʝʞʝ) ʠ 

ʧʨʝʦʩʪʘʣʦʛ ʩʝʛʤʝʥʪʘ ʤʨʝʞʝ MPoP (ʛʣʘʚʥʘ ʦʧʪʠʯʢʘ ʤʨʝʞʘ). ʋʥʫʪʘʨ ʧʦʢʨʠʚʘˁʘ ʿʝʜʥʦʛ MPoP 

ʥʘʣʘʟʠ ʩʝ ʚʠʰʝ ʜʠʩʪʨʠʙʫʮʠʦʥʠʭ ʯʚʦʨʦʚʘ. ʆʜ MPoP ʧʨʝʤʘ ʿʝʟʛʨʫ ʤʨʝʞʝ ʥʘʣʘʟʠ ʩʝ ʪʨʘʥʩʧʦʨʪʥʘ 

ʤʨʝʞʘ. 

ʋʥʫʪʘʨ ʜʠʩʪʨʠʙʫʮʠʦʥʦʛ ʯʚʦʨʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʩʤʝʰʪʘˁʝ ʘʢʪʠʚʥʝ ʦʧʨʝʤʝ (ʢʦʜ P2P ʤʨʝʞʘ, 

ʦʜʥʦʩʥʦ Ethernet ʪʝʭʥʦʣʦʛʠʿʝ) ʠʣʠ ʧʘʩʠʚʥʝ ʦʧʨʝʤʝ (ʢʦʜ P2MP ʤʨʝʞʘ, ʦʜʥʦʩʥʦ PON 

ʪeʭʥoʣoʛʠje). ʋ MPoP ʯʚʦʨʫ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʩʤʝʰʪʘˁʝ ʠʩʢˀʫʯʠʚʦ ʘʢʪʠʚʥʝ ʦʧʨʝʤʝ. 
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ʉʣʠʢʘ 4.3. ʈʘʟʛʨʘʥʠʯʝˁʝ ʢʨʘʿˁʝʛ ʩʝʛʤʝʥʪʘ ʤʨʝʞʝ ʧʨʝʤʘ ʢʦʨʠʩʥʠʮʠʤʘ 

 
ʆʧʪʠʯʢʝ ʢʘʙʣʦʚʝ ʿʝ ʤʦʛʫ˂ʝ ʧʦʣʘʛʘʪʠ ʫʥʫʪʘʨ ʮʝʚʠ ʧʦʜʟʝʤʥʝ ʜʠʩʪʨʠʙʫʪʠʚʥʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʢʘʥʘʣʠʟʘʮʠʿʝ, ʜʦʢ ʩʝ ʟʘ ʩʣʘʙʠʿʝ ʥʘʩʝˀʝʥʘ ʧʦʜʨʫʯʿʘ ʧʨʘʢʪʠʢʫʿʝ ˁʠʭʦʚʦ ʧʦʩʪʘʚˀʘˁʝ ʜʫʞ 

ʩʪʫʙʦʚʘ. ʋ ʥʘʩʝˀʠʤʘ ʛʜʝ ʧʦʩʪʦʿʝ ʧʨʠʚʦʜʠ ʫ ʩʘʤʦʤ ʮʝʥʪʨʫ, ʦʧʪʠʯʢʘ ʤʨʝʞʘ ʤʦʞʝ ʠ˂ʠ ʠ ʧʨʝʢʦ 

ʩʪʫʙʦʚʘ ʟʘ ʨʘʩʚʝʪʫ ʢʦʿʝ ʩʫ ʫ ʚʣʘʩʥʠʰʪʚʫ ʿʘʚʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʟʘ ʿʘʚʥʦ ʦʩʚʝʪˀʝˁʝ. ʋ ʛʨʘʜʦʚʠʤʘ ʠ 

ʤʘˁʠʤ ʥʘʩʝˀʠʤʘ ʩʝ ʜʘʥʘʩ ʢʦʨʠʩʪʝ ʤʠʢʨʦ ʠ ʤʠʥʠ ʨʦʚʦʚʠ ʫ ʢʦʿʝ  ʩʝ ʧʦʩʪʘʚˀʘ ʦʧʪʠʯʢʠ ʢʘʙʣ, ʘ 

ʯʠʿʝ ʿʝ ʧʦʩʪʘʚˀʘˁʝ ʨʝʣʘʪʠʚʥʦ ʿʝʜʥʦʩʪʘʚʥʦ ʠ ʙʨʟʦ. ʄʠʢʨʦʨʦʚʦʚʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʥʘ ʪʨʦʪʦʘʨʠʤʘ: 

ʢʦʧʘʿʫ, ʧʦʩʪʘʚˀʘʿʫ ʢʘʙʣʦʚʠ ʠ ʦʜʤʘʭ ʟʘʪʚʘʨʘʿʫ ʦʪʚʦʨʠ. 

ʊʝʭʥʦʣʦʛʠʿʘ ʧʨʠʩʪʫʧʘ ʧʫʪʝʤ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ (Fiber-to-the-x, FTTx), ʤʦʞʝ ʙʠʪʠ ʠʟʚʝʜʝʥʘ ʥʘ 

ʚʠʰʝ ʥʘʯʠʥʘ. ʆʟʥʘʢʘ Ăxò ʫ FTTx ʦʟʥʘʯʘʚʘ ʪʘʯʢʫ ʥʘ ʛʨʘʥʠʮʠ ʦʧʪʠʯʢʝ ʠ ʙʘʢʘʨʥʝ ʤʨʝʞʝ.  

FTTx ʦʧʪʠʯʢʝ ʤʨʝʞʝ ʩʝ ʪʝʤʝˀʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ʪʝʭʥʦʣʦʰʢʠʤ ʨʝʰʝˁʠʤʘ: 

1. FTTN - fiber-to-the-Node (ʦʧʪʠʢʘ ʜʦ ʯʚʦʨʘ, ʩʫʩʝʜʩʪʚʘ, ʢʘʙʠʥʝʪʘ); 

2. FTTC - fiber-to-the-Curb (ʦʧʪʠʢʘ ʜʦ ʪʨʦʪʦʘʨʘ-ʰʘʭʪʘ); 

3. FTTP - fiber-to-the-Premises (ʦʧʪʠʢʘ ʜʦ ʧʨʦʩʪʦʨʠʿʘ ʢʦʨʠʩʥʠʢʘ); 

4. FTTB - fiber-to-the-Building (ʦʧʪʠʢʘ ʜʦ ʟʛʨʘʜʝ); 

5. FTTH- fiber-to-the-Home (ʦʧʪʠʢʘ ʜʦ ʢʫ˂ʝ). 

ʆʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ ʯʚʦʨʘ (Fiber-to-the-Node, FTTN) ʠʣʠ ʯʝʩʪʦ ʩʝ ʟʦʚʝ ʠ ʦʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ 

ʦʨʤʘʨʘ-ʢʘʙʠʥʝʪʘ FTTCab, ʫʛʣʘʚʥʦʤ ʩʝ ʦʜʥʦʩʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʫ ʢʦʿʦʿ ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʢ ʥʠʿʝ 

ʤʥʦʛʦ ʫʜʘˀʝʥ ʦʜ ʦʧʪʠʯʢʦʛ ʯʚʦʨʘ ʜʦ 1500 ʤʝʪʘʨʘ. ʆʜ ʪʝ ʪʘʯʢʝ (ʯʚʦʨ ʦʙʠʯʥʦ ʩʝ ʥʘʣʘʟʠ ʥʝʛʜʝ ʥʘ 

ʫʣʠʮʠ ʦʜʥʦʩʥʦ ʜʦ ʧʦʩʪʘʚˀʝʥʦʛ ʢʘʙʠʥʝʪʘ ʠʣʠ ʦʨʤʘʨʘ) ʜʦ ʢʦʨʠʩʥʠʢʘ ʚʝʟʘ ʩʝ ʦʩʪʚʘʨʫʿʝ 

ʢʦʨʠʩʪʝ˂ʠ ʧʘʨʠʯʥʫ ʠʣʠ ʢʦʘʢʩʠʿʘʣʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

Oʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ ʪʨʦʪʦʘʨʘ (Fiber-to-the-Curb, FTTC) ʩʝ ʟʥʘʪʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ FTTN, ʠ ʪʦ ʫ 

ʧʦʛʣʝʜʫ ʧʦʩʪʘʚˀʘˁʘ ʢʘʙʠʥʝʪʘ.ʊʘʢʦ ˂ʝ FTTC ʙʠʪʠ ʧʦʩʪʘʚˀʝʥ ʙʣʠʟʫ ʧʣʦʯʥʠʢʘ ʪʿ. ʦʧʪʠʯʢʦ 

ʚʣʘʢʥʦ ˂ʝ ʩʝ ʧʨʦʩʪʠʨʘʪʠ ʜʦ ʩʧʦˀˁʝʛ ʢʘʙʠʥʝʪʘ ʢʦʿʠ ʿʝ ʫʜʘˀʝʥ ʦʜ ʢʦʨʠʩʥʠʢʘ ʥʘʿʚʠʰʝ 600 

ʤʝʪʘʨʘ, ʧʘ ʢʘʦ last mile ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʨʠʩʪʠ VDSL ʢʘʦ ʧʨʠʩʪʫʧ ʢʦʨʠʩʥʠʢʫ. 
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ʉʣʠʢʘ 4.4. FTTx ʘʨʭʠʪʝʢʪʫʨʝ 

Oʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ ʧʨʦʩʪʦʨʠʿʘ (Fiber-to-the-Premises, FTTP) ʿʝ ʪʘʢʚʘ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʿʦʤ ʩʝ 

ʦʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦʚʦʜʠ ʜʠʨʝʢʪʥʦ ʜʦ ʧʨʦʩʪʦʨʠʿʝ ʢʦʨʠʩʥʠʢʘ, ʜʦ ʧʦʩʝʜʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ FTTC ʠ 

FTTN, ʘʨʭʠʪʝʢʪʫʨʘ FTTP ʥʝ ʢʦʨʠʩʪʠ ʧʦʩʪʦʿʝ˂ʫ ʙʘʢʘʨʥʫ ʥʠ ʢʦʘʢʩʠʿʘʣʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʤʦʞʝ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ:  

¶ Oʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ ʟʛʨʘʜʝ (Fiber-to-the-Building- FTTB) ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʚʣʘʢʥʦ 

ʧʦʣʘʞʝ ʜʦ ʧʦʜʨʫʤʘ ʠʣʠ ʧʨʠʟʝʤˀʘ ʟʛʨʘʜʝ, ʪʿ ʚʝʦʤʘ ʙʣʠʟʫ ʣʦʢʘʮʠʿʝ ʢʦʨʠʩʥʠʢʘ, ʘ ʜʘ ʩʝ 

ʦʜʘʪʣʝ ʢʦʨʠʩʪʠ ʙʘʢʘʨʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʋ ʪʝʭʥʠʯʢʦʤ ʧʦʛʣʝʜʫ ʪʦ ʩʝ ʤʦʞʝ ʨʝʘʣʠʟʦʚʘʪʠ 

ʠ ʢʘʦ ʭʠʙʨʠʜʥʦ ʨʝʰʝˁʝ, ʪʘʢʦ ʰʪʦ ʩʝ ʘʢʪʠʚʥʠ ʫʨʝʹʘʿ ʥʘ ʢʦʤ ʩʝ ʟʘʚʨʰʘʚʘ ʦʧʪʠʯʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʝʞʝ ʩʘ ʢʦʨʠʩʥʠʢʦʤ ʧʫʪʝʤ DSL ʪʝʭʥʦʣʦʛʠʿʝ (ʚʝʨʪʠʢʘʣʥʦ ʦʞʠʯʝˁʝ). 

¶ Oʧʪʠʯʢʦ ʚʣʘʢʥʦ ʜʦ ʢʫ˂ʝ (Fiber-to-the-Home - FTTH) ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʦʧʪʠʯʢʦ ʚʣʘʢʥʦ 

ʢʦʨʠʩʪʠ ʮʝʣʦʤ ʜʫʞʠʥʦʤ, ʦʜ ʯʚʦʨʘ ʜʦ ʢʨʘʿˁʝ ʣʦʢʘʮʠʿʝ ʢʦʨʠʩʥʠʢʘ. 
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ʉʣʠʢʘ 4.4. FTTx ʘʨʭʠʪʝʢʪʫʨʝ 

ʆʧʰʪa ʢʘʨʘʢʪʝʨʠʩʪʠʢa PON ʤʨʝʞʘ ʿʝ ʥʝʧʦʩʪʦʿʘˁʝ ʘʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥaʪʘ ʫ ʜʠʩʪʨʠʙʫʪʠʚʥʦʿ 

ʤʨʝʞʠ. OLT (Optical Line Termination) ʿʝ ʘʢʪʠʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʩʤʝʰʪʝʥʘ ʫ ʮʝʥʪʨʘʣʠ, ʜʦʢ ʩʝ ʥʘ 

ʩʪʨʘʥʠ ʢʦʨʠʩʥʠʢʘ ʥʘʣʘʟʝ ʦʧʪʠʯʢʝ ʤʨʝʞʥʝ ʿʝʜʠʥʠʮʝ (ONU - Optical  Network  Unit) ʠʣʠ ʦʧʪʠʯʢʠ 

ʤʨʝʞʥʠ ʪʝʨʤʠʥʘʣ (ONT - Optical Network Terminal). ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʧʦʩʣʝʜˁʠ ʩʝʛʤʝʥʪ 

ʤʨʝʞʝ, ʠʟʤʝʹʫ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ ʠ ʧʦʩʣʝʜˁʝʛ ʩʧʣʠʪʝʨʘ ʠʩʪʠ ʟʘ ʦʙʝ ʤʨʝʞʝ, ʠ PON ʠ P2P. 

ʅʘʿʚʝ˂ʘ ʧʨʝʜʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ PON ʤʨʝʞʘ ʫ ʦʜʥʦʩʫ ʥʘ P2P ʿʝ ʫʰʪʝʜʘ ʧʨʠ ʠʟʛʨʘʜˁʠ ʢʘʙʣʦʚʩʢʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʿʝʨ ʦʚʘ ʤʨʝʞʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʤʘˁʫʿʝ ʧʦʪʨʝʙʥʫ ʢʦʣʠʯʠʥʫ ʦʧʪʠʯʢʠʭ 

ʚʣʘʢʘʥʘ. ʉʥʘʛʘ ʩʠʛʥʘʣʘ ʢʦʿʠ ʩʝ ʰʘˀʝ ʧʨʝʤʘ ʢʨʘʿˁʝʤ ʢʦʨʠʩʥʠʢʫ ʩʝ ʜʝʣʠ ʫ ʦʜʥʦʩʫ 1: N, ʛʜʝ ʿʝ N 

ʙʨʦʿ ʢʨʘʿˁʠʭ ʢʦʨʠʩʥʠʢʘ ʚʝʟʘʥʠʭ ʟʘ ʧʘʩʠʚʥʠ ʦʧʪʠʯʢʠ ʨʘʟʜʝʣʥʠʢ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʨʘʩʧʦʣʦʞʠʚʦʩʪʠ ʦʧʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʨʘʟʜʝʣʥʠʮʠ ʩʝ ʤʦʛʫ ʩʤʝʩʪʠʪʠ ʫ ʙʣʠʟʠʥʠ OLT-a ʠʣʠ 

ʙʣʠʞʝ ʢʨʘʿʠˁʤ ʢʦʨʠʩʥʠʮʠʤʘ.  
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4.3.1.2.1. ʉʪʘʥʜʘʨʜʠ ʧʘʩʠʚʥʠʭ ʦʧʠʯʢʠʭ ʤʨʝʞʘ 

 

ʇʦʩʪʦʿʠ ʚʠʰʝ ʩʪʘʥʜʘʨʘ PON ʤʨʝʞʝ: BPON, GPON, EPON, XG-PON, 10G-EPON. ɳʠʭʦʚʘ 

ʟʘʿʝʜʥʠʯʢʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʿʝ ʜʘ ʢʦʨʠʩʪʝ ʤʫʣʪʠʧʣʝʢʩʠʨʘˁʝ ʧʦ ʪʘʣʘʩʥʠʤ ʜʫʞʠʥʘʤʘ ʟʘ ʨʘʜ ʫ 

ʧʦʪʧʫʥʦʤ ʜʫʧʣʝʢʩʫ ʧʨʝʢʦ ʿʝʜʥʦʛ ʦʧʪʠʯʢʦʛ ʚʣʘʢʥʘ, ʛʜʝ ʩʝ ʟʘ ʜʦʣʘʟʥʠ ʩʤʝʨ ʢʦʨʠʩʪʠ ʪʘʣʘʩʥʘ 

ʜʫʞʠʥʘ ʦʜ 1490 nm, ʘ ʟʘ ʦʜʣʘʟʥʠ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ 1310 nm. ɿʘ ʧʨʝʥʦʩ ʜʠʛʠʪʘʣʥʦʛ ʊɺ ʩʠʛʥʘʣʘ 

ʢʦʨʠʩʪʠ ʩʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʦʜ 1550 nm. ɻʠʛʘʙʠʪʩʢʘ ʧʘʩʠʚʥʘ ʦʧʪʠʯʢʘ ʤʨʝʞʘ GPON ʿ ʝ ʝʚʦʣʫʮʠʿʘ 

ʩʪʘʥʜʘʨʜʘ BPON, ʘ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʘ ʿʝ ʩʝʨʠʿʦʤ ʧʨʝʧʦʨʫʢʘ ITU-TG.984.X.  GPON   ʧʦʜʨʞʘʚʘ 

ʚʝ˂ʝ ʧʨʦʪʦʢʝ (ʙʨʟʠʥʝ ʫ ʧʨʝʥʦʩʫ ʧʦʜʘʪʘʢʘ), ʧʦʚʝ˂ʘʥʫ ʩʠʛʫʨʥʦʩʪ ʠ ʚʝ˂ʫ ʝʬʠʢʘʩʥʦʩʪ ʧʨʝʥʦʩʘ ʢʦʜ 

ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʫʛʘ. ʋʦʙʠʯʘʿʝʥʠ ʧʨʦʪʦʢ ʫ ʜʦʣʘʟʥʦʤ ʩʤʝʨʫ ʿʝ 2.488 Gbit/s, a ʫ ʦʜʣʘʟʥʦʤ ʩʤʝʨʫ 

1.244 Gbit/s.  GPON ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʦʧʪʠʯʢʦʛ ʣʠʥʠʿʩʢʦʛ ʪʝʨʤʠʥʘʣʘ ʆLT (Optical Line 

Termination) ʢʦʿʠ ʿʝ ʦʙʠʯʥʦ ʩʤʝʰʪʝʥ ʥʘ ʮʝʥʪʨʘʣʥʦʿ ʣʦʢʘʮʠʿʠ, ʠ ʚʝ˂ʝʛ ʙʨʦʿʘ ʦʧʪʠʯʢʠʭ ʤʨʝʞʥʠʭ 

ʪʝʨʤʠʥʘʣʘ ONT (Optical Network Termination), ʢʦʿʠ ʩʝ ʩʤʝʰʪʘʿʫ ʢʦʜ ʢʦʨʠʩʥʠʢʘ. ʄʦʛʫ˂ʝ ʿʝ 

ʢʦʨʠʩʪʠʪʠ ʠ ʦʧʪʠʯʢʫ ʤʨʝʞʥʫ ʿʝʜʠʥʠʮʫ ONU (Optical Network Unit) ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʦʤʙʠʥʘʮʠʿʝ 

ʩʘ ʦʩʪʘʣʠʤ ʧʨʠʩʪʫʧʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ (VDSL2).  ʆʚʝ ʢʦʤʧʦʥʝʥʪʝ GPON ʤʨʝʞʝ ʩʫ ʘʢʪʠʚʥʝ ʠ 

ʟʘʭʪʝʚʘʿʫ ʝʣʝʢʪʨʠʯʥʦ ʥʘʧʘʿʘˁʝ. ʆʧʪʠʯʢʘ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʤʨʝʞʘ ODN (Optical Distribution 

Network) ʩʘʜʨʞʠ ʦʧʪʠʯʢʘ ʚʣʘʢʥʘ ʠ ʦʧʪʠʯʢʝ ʜʝʣʠʪʝˀʝ (ʩʧʣʠʪʝʨʝ), ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʝ ʩʫ ʧʘʩʠʚʥʝ ʠ 

ʠʟ ʪʦʛ ʨʘʟʣʦʛʘ ʥʝ ʟʘʭʪʝʚʘʿʫ ʝʣʝʢʪʨʠʯʥʦ ʥʘʧʘʿʘˁʝ. 

ʇʦʜʝʣʘ ʪʝʭʥʦʣʦʛʠʿʘ ʧʨʝʤʘ ʩʣʠʮʠ 4.5. ʥʠʿʝ ʿʝʜʠʥʠ ʥʘʯʠʥ ʟʘ ʧʦʨʝʹʝˁʝ ˁʠʭʦʚʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. 

ʅʘ ʩʣʠʮʠ 4.6. ʩʫ ʥʘʚʝʜʝʥʠ ʩʪʘʥʜʘʨʜʠ (ITU ʠ IEEE) ʧʨʝʤʘ ʚʨʝʤʝʥʫ ˁʠʭʦʚʦʛ ʫʩʚʘʿʘˁʘ. 

ʇʝʨʬʦʨʤʘʥʩʝ ʦʚʠʭ, ʥʘ ʠʟʛʣʝʜ ʩʣʠʯʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʤʝʹʫʪʠʤ, ʨʘʟʣʠʢʫʿʫ ʩʝ ʚʝʦʤʘ ʧʨʝʤʘ 

ʧʨʦʪʦʮʠʤʘ ʢʦʿʝ ʥʫʜʝ. ʇʨʦʪʦʮʠ ʩʫ ʫ ʨʘʩʧʦʥʫ ʦʜ ʥʝʢʦʣʠʢʦ ʩʪʦʪʠʥʘ Mbps (ʫ ʩʣʫʯʘʿʫ ʚʝ˂ 

ʟʘʩʪʘʨʝʣʠʭ ɸPON ʠ BPON) ʜʦ ʥʝʢʦʣʠʢʦ ʜʝʩʝʪʠʥʘ Gbps (80 Gbps ʫ ʩʣʫʯʘʿʫ PON2 ʪʝʭʥʦʣʦʛʠʿʘ).  
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ʊʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʫ ʩʘʚʨʝʤʝʥʠʤ ʦʧʪʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʤʦʛʫ˂ʘ ʢʦʝʛʟʠʩʪʝʥʮʠʿʘ ʩʪʘʥʜʘʨʜʘ. 

ʂʘʦ ʰʪʦ ʩʝ ʫ ʨʘʜʠʦ ʩʠʩʪʝʤʠʤʘ ʬʦʨʤʠʨʘ ʧʣʘʥ ʥʘʤʝʥʝ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʘ, ʪʘʢʦ ʩʝ ʠ ʫ ʦʧʪʠʯʢʠʤ 

ʩʠʩʪʝʤʠʤʘ ʚʨʰʠ ʧʦʜʝʣʘ ʦʧʩʝʛʘ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ, ʊʘʙʝʣʘ 4.2. ʋ ʩʚʘʢʦʤ ʦʜ ʥʘʚʝʜʝʥʠʭ ʦʧʩʝʛʘ 

ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʠ, ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʠʤʘ ʧʨʦʧʠʩʘʥʠ, ʧʦʜʦʧʩʝʟʠ ʟʘ ʥʝʢʫ ʦʜ ʪʝʭʥʦʣʦʛʠʿʘ ʩʘ ʩʣʠʢʝ 

4.6. ʀʩʪʘʢʥʠʤʦ ʜʘ ʩʝ ʧʦʜʝʣʘ ʦʧʩʝʛʘ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ, ʥʘʚʝʜʝʥʘ ʫ ʊʘʙʝʣʠ 4.2. ʦʜʥʦʩʠ ʥʘ 

ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ ʥʘ ʢʦʿʠʤʘ ʦʧʪʠʯʢʘ ʚʣʘʢʥʘ ʧʦʢʘʟʫʿʫ ʥʘʿʙʦˀʝ ʧʝʨʬʦʨʤʘʥʩʝ, ʧʨʝ ʩʚʝʛʘ ʥʘʿʤʘˁʝ 

ʩʣʘʙˀʝˁʝ.  

 

ʊʘʙʝʣʘ 4.2. ʆʧʩʝʟʠ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʦʧʪʠʯʢʠʤ ʝʣʝʢʪʨʦʥʩʢʠʤ 

ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ. 

ʆʧʩʝʛ l O E S C L U 

l [nm] 1260-1360 1360-1460 1460-1530 1530-1565 1565-1625 1625-1650 

 

 
ʅʘ ʩʣʠʮʠ 4.7. ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʨʦʪʦʮʠ PON ʩʠʩʪʝʤʘ. ʇʦʩʝʙʥʦ ʿʝ ʜʘʪʘ ʧʨʦʮʝʥʘ ʧʨʦʪʦʢʘ ʪʨʝ˂ʝ 

ʛʝʥʝʨʘʮʠʿʝ PON ʯʠʿʝ ʩʝ ʢʦʨʠʰ˂ʝˁʝ ʦʯʝʢʫʿʝ ʧʦʩʣʝ 2020. ʛʦʜʠʥʝ. ʈʝʘʣʠʟʘʮʠʿʦʤ PON3 

ʦʙʝʟʙʝʜʠʣʠ ʙʠ ʩʝ ʧʦʚʝ˂ʘʥʠ ʟʘʭʪʝʚʠ ʟʘ ʢʘʧʘʮʠʪʝʪʠʤʘ ʢʦʿʝ ʫʥʦʩʝ ʚʠʜʝʦ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ˁʠʭʦʚʠ 

ʥʘʨʘʩʪʫ˂ʠ ʧʨʦʪʦʮʠ.  
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ʉʣʠʢʘ 4.7. ʇʨʦʪʦʮʠ ʨʘʟʣʠʯʠʪʠʭ PON ʩʠʩʪʝʤʘ 

 

4.3.1.2.2. ʈʘʰʯʣʘˁʘʚʘˁʝ (unbundling) ʠʥʬʨʘʩʪʨʫʢʪʫʨʝʫ ʦʧʪʠʯʢʠʤ ʤʨʝʞʘʤʘ 

 

FTTH ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʝ ʤʦʞʝ ʜʝʣʠʪʠ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʤʨʝʞʥʠʤ ʩʣʦʿʝʚʠʤʘ, ʙʠʣʦ ʜʘ ʩʝ ʨʘʜʠ ʦ 

Ăpoint-to-pointò ʠʣʠ point-to-multipoint ʧʘʩʠʚʥʠʤ ʦʧʪʠʯʢʠʤ ʤʨʝʞʘʤʘ. 
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ʉʮʝʥʘʨʠʦ ʨʘʰʯʣʘˁʘʚʘˁʘ ʦʧʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʚʠʰʝ ʦʧʝʨʘʪʦʨʘ ʩʘʨʘʹʫʿʫ ʫ 

ʮʠˀʫ ʫʤʘˁʝˁʘ ʪʨʦʰʢʦʚʘ ʧʦʩʪʘʚˀʘˁʘ ʢʘʙʣʦʚʘ ʫ ʮʠˀʫ ʜʦʚʦʹʝˁʘ ʦʧʪʠʯʢʦʛ ʢʘʙʣʘ ʜʦ ʢʫ˂ʝ ʠ/ʠʣʠ 

ʜʝˀʝˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʢʘʙʣʦʚʘ, ʩʣʠʢʘ 4.8. ʉʚʘʢʠ ʢʘʙʣ ʩʘʜʨʞʠ ʚʠʰʝ ʚʣʘʢʘʥʘ, ʘ ʧʦ ʜʦʛʦʚʦʨʫ ʩʚʘʢʠ 

ʦʧʨʘʪʦʨ ʠʤʘ ʝʢʩʢʣʫʟʠʚʥʦ ʧʨʘʚʦ ʥʘ ʢʦʨʠʰ˂ʝˁʝ ʿʝʜʥʦʛ ʠʣʠ ʚʠʰʝ ʪʠʭ ʚʣʘʢʘʥʘ, ʰʪʦ ʿʝ ʥʘ ʥʝʢʠ 

ʥʘʯʠʥ space division multiplexing.  

ʘ. ʢʦʨʠʰ˂ʝˁʝ ʚʠʰʝ ʚʣʘʢʘʥʘ - ʩʚʘʢʠ ʦʧʝʨʘʪʦʨ ʠʤʘ ʧʦ ʿʝʜʥʦ ʚʣʘʢʥʦ ʢʦʿʝ ʩʝ ʧʨʫʞʘ ʦʜ ʆLT 

ʿʝʜʠʥʠʮʝ ʪʦʛ ʦʧʝʨʘʪʦʨʘ ʜʦ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ. ʅʘ ʧʨʠʤʝʨ ʫʢʦʣʠʢʦ ʥʘ ʪʨʞʠʰʪʫ ʠʤʘʤʦ ʪʨʠ 

ʦʧʝʨʘʪʦʨʘ, ʜʦ ʩʚʘʢʝ ʢʫ˂ʝ/ʢʦʨʠʩʥʠʢʘ ʜʦʣʘʟʝ ʪʨʠ ʚʣʘʢʥʘ. ʋ Ăpoint-to-pointò ʘʨʭʠʪʝʢʪʫʨʠ ʩʚʘʢʠ 

ʦʧʝʨʘʪʦʨ ʧʦʚʝʟʫʿʝ ʩʚʦʿʠʤ ʚʣʘʢʥʦʤ ʆLT ʿʝʜʠʥʠʮʫ ʩʘ ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʢʦʤ. ʋ Ăpoint-to-

multipointò ʘʨʭʠʪʝʢʪʫʨʠ ʦʧʝʨʘʪʦʨʠ, ʠʟʤʝʹʫ ʆLT ʿʝʜʠʥʠʮʝ ʠ ʩʧʣʠʪʝʨʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ 

ʟʘʿʝʜʥʠʯʢʦʿ ʣʦʢʘʮʠʿʠ, ʜʝʣʝ ʪʨʦʰʢʦʚʝ ʧʦʩʪʘʚˀʘˁʘ ʿʝʜʥʦʛ ʢʘʙʣʘ, ʫʥʫʪʘʨ ʢʦʛʘ ʩʚʘʢʦ ʠʤʘ ʩʚʦʿʝ 

ʚʣʘʢʥʦ. ʆʜ ʩʧʣʠʪʝʨʘ ʩʚʘʢʠ ʦʧʝʨʘʪʦʨ ʠʤʘ ʩʚʦʿʝ ʚʣʘʢʥʦ ʜʦ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ. 

ʙ. ʢʦʨʠʰ˂ʝˁʝ ʿʝʜʥʦʛ ʚʣʘʢʥʘ - ʜʦ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ ʜʦʣʘʟʠ ʩʘʤʦ ʿʝʜʥʦ ʚʣʘʢʥʦ ʙʝʟ ʦʙʟʠʨʘ 

ʢʦʣʠʢʦ ʦʧʝʨʘʪʦʨʘ ʠʤʘ ʥʘ ʪʨʞʠʰʪʫ. ʆʧʝʨʘʪʦʨʠ ʤʝʹʫ ʩʦʙʦʤ ʜʝʣʝ ʪʦ ʿʝʜʥʦ ʚʣʘʢʥʦ. ʋ 

ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʧʨʦʩʪʦʨʠʿʠ (ʧʦʜʨʫʤ ʟʛʨʘʜʝ, ʢʘʙʠʥʝʪ) ʧʦʩʪʦʿʠ ʪʘʯʢʘ ʠʥʪʝʨʢʦʥʝʢʮʠʿʝ (POI-Point of 

Interconnection), ʢʦʿʘ ʧʨʝʩʧʘʿʘˁʝʤ ʜʘʿʝ ʢʦʥʝʢʮʠʿʫ ʦʜ ʠʟʘʙʨʘʥʦʛ ʦʧʝʨʘʪʦʨʘ ʜʦ ʢʨʘʿˁʝʛ 

ʢʦʨʠʩʥʠʢʘ (ʩʪʘʥʘ, ʢʫ˂ʝ). ɼʘʢʣʝ ʦʜ POI ʜʦ ʢʨʘʿˁʝʛ ʢʦʨʠʩʥʠʢʘ ʧʦʩʪʦʿʠ ʩʘʤʦ ʿʝʜʥʦ ʚʣʘʢʥʦ. ʋ 

Ăpoint-to-pointñ ʘʨʭʠʪʝʢʪʫʨʠ ʆLT ʿʝʜʠʥʠʮʝ ʩʚʘʢʦʛ ʦʧʝʨʘʪʦʨʘ ʧʦʚʝʟʘʥʝ ʩʫ ʚʣʘʢʥʦʤ ʪʦʛ 

ʦʧʝʨʘʪʦʨʘ ʩʘ POI ʿʝʜʠʥʠʮʦʤ. ʋ Ăpoint-to-multipointò ʘʨʭʠʪʝʢʪʫʨʠ, POI ʿʝ ʧʦʚʝʟʘʥ ʩʘ 

ʩʧʣʠʪʝʨʠʤʘ ʩʚʘʢʦʛ ʦʜ ʦʧʝʨʘʪʦʨʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʟʘʿʝʜʥʠʯʢʦʿ ʣʦʢʘʮʠʿʠ. 

 

ʈʘʰʯʣʘˁʘʚʘˁʝ bit ʩʪʨʠʤʘ

Point-to-point ʚʣʘʢʥʦ

PON

ʈʘʰʯʣʘˁʘʚʘˁʝ ʪʘʣʘʩʥʠʭ 

ʜʫʞʠʥʘ

ɱʝʜʥʘ ɚʧʦ ʧʦʨʪʫ 

(ʪʿ. ʦʧʝʨʘʪʦʨʫ) 

ɱʝʜʥʘ ɚʧʦ 

ʧʨʝʪʧʣʘʪʥʠʢʫ

TWDM PON

WDM PON

Point-to-point ʚʣʘʢʥʦ

ʈʘʰʯʣʘˁʘʚʘˁʝ ʚʣʘʢʘʥʘ

ɺʠʰʝʩʪʨʫʢʘ ʚʣʘʢʥʘ

ɱʝʜʥʦ ʚʣʘʢʥʦ

Point-to-point ʚʣʘʢʥʦ

Point-to-point ʚʣʘʢʥʦ

PON

PON

ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʮʝʚʠ, ʩʪʫʙʦʚʘ, ʠʪʜ.

ɸʢʪʠʚʥʦ ʨʘʰʯʣʘˁʘʚʘˁʝ

ʇʘʩʠʚʥʦ ʨʘʰʯʣʘˁʘʚʘˁʝ
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4.3.1.3. ʍʠʙʨʠʜʥʝ ʤʨʝʞʝ 

ʍʠʙʨʠʜʥe ʤʨeʞe ʩʝ ʩʘʩʪʦʿʝ oʜ ʜʚa oʩʥoʚʥa ʜeʣa: oʧʪʠʯʢoʛ ʠ ʢoaʢʩʠjaʣʥoʛ, ʩa ʤoʛʫ˂ʥoʩʪʠʤa 

ʜʚoʩʤeʨʥoʛ ʧʨeʥoʩa. ʂʘʧʘʮʠʪʝʪʠ ʭʠʙʨʠʜʥʠʭ ʩʠʩʪeʤa oʛʨaʥʠʯeʥʠ ʩʫ ʤoʛʫ˂ʥoʩʪʠʤa ʧʨeʥoʩa 

ʢʨoʟ ʢoaʢʩʠjaʣʥʠ ʢaʙʣ ʠ ʫ ʧʨaʢʩʠ ʫʛʣaʚʥoʤ ʥe ʧʨeʤaʰʫjʫ ADSL2 (ʢaʙʣoʚʩʢʠ ʜeo ʩe ʢoʨʠʩʪʠʠ 

ʢʘʦ ʧʣʘʪʬʦʨʤʘ ʟʘ ʧʨʝʥʦʩ ʪʝʣʝʚʠʟʠʿʩʢʠʭ ʩʠʛʥʘʣʘ). ʇoʨeʜ ʪoʛa ʰʪo ʩe DSL ʪeʭʥʠʢoʤ ʤoʞe 

oʩʪʚaʨʠʪʠ ʧʨʠʩʪʫʧ ʨeʣaʪʠʚʥo ʚeʣʠʢʠʭ ʧʨoʪoʢa, ʪʨeʙa ʠʩʪa˂ʠ ʜa ʩe ʨaʜʠ o ʩʪaʨoj ʪeʭʥoʣoʛʠjʠ 

ʢoja ʜaje ʧʨʠʚʨeʤeʥa ʨeʰeˁa. ʋ ʤʥoʛʠʤ ʩʣʫʯajeʚʠʤa ʙaʢaʨʥʠ ʢaʙʣoʚʠ ʩʫ ʣoʰʠʭ 

ʢaʨaʢʪeʨʠʩʪʠʢa, ʧa ʥe oʤoʛʫ˂aʚajʫ ʚeʣʠʢe ʧʨoʪoʢe. ʋ ʮʠˀʫ ʧoʙoˀʰaˁa ʢʚaʣʠʪeʪa ʤʨeʞe ʠ 

ʟʙoʛ ʧʨeʜʥoʩʪʠ ʢoje oʧʪʠʯʢʠ ʢaʙʣoʚʠ ʫ ʧʨeʥoʩʫ ʩʠʛʥaʣa ʠʤajʫ ʫ oʜʥoʩʫ ʥa ʢoaʢʩʠjaʣʥe, ʪeʞʠ 

ʩe ʜa ʫʯeʰ˂e oʧʪʠʯʢʠʭ ʢaʙʣoʚa ʫ ʤʨeʞʠ ʙʫʜe ʜoʤʠʥaʥʪʥo.  

ʆʧʝʨʘʪʦʨʠʤʘ ʿʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʧʦʩʪʦʿʝ˂ʘ ʙʘʢʘʨʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʦʧʪʠʯʢʦʤ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʟʘʜʦʚʦˀʝ ʧʦʪʨʝʙʝ ʟʘ ʫʣʪʨʘ ʙʨʟʠʤ ʠʥʪʝʨʥʝʪʦʤ. ʉʘ ʥʦʚʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ ʢʘʦ ʰʪʦ ʩʫ VDSL2 ʠ G.fʘst, ʦʧʝʨʘʪʦʨʠ ʤʦʛʫ ʝʬʠʢʘʩʥʦ ʦʤʦʛʫ˂ʠʪʠ ʧʨʦʪʦʢʝ ʦʜ 

100Mbps, 300Mbps, ʠʣʠ ʜʦ 1Gbps, ʢʨʦʟ ʧʦʩʪʦʿʝ˂ʝ ʙʘʢʘʨʥʝ ʢʘʙʣʦʚʝ. G.fʘst ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʥa 

ʫʜʘˀʝʥʦʩʪʠ ʜo 200 ʤeʪaʨa, ʧʨʝʢʦ ʫʦʙʠʯʘʿʝʥʠʭ ʪeʣeʬoʥʩʢʠʭ ʢaʙʣoʚʘ, oʩʪʚaʨʠ ʧʨʦʪʦʢ oʜ 1.1 

Gbps. ʊʘ ʙʨʟʠʥa, ʤʝʹʫʪʠʤ, ʧaʜa ʥa 500MB/s ʥa ʫʜʘˀʝʥʦʩʪʠ oʜ 300 ʤeʪaʨa. ʀʟʙʦʨ ʪʝʭʥʦʣʦʛʠʿʝ 

FTTH ʠʣʠ FTTx ʧʨʝʜʩʪʘʚˀʘ ʢˀʫʯʥʫ ʦʜʣʫʢʫ ʦʧʝʨʘʪʦʨʘ ʩʘ ʧʦʩʪʦʿʝ˂ʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ ʙʘʢʨʘ. 

4.3.1.4. ʄʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʧʦ ʝʥʝʨʛʝʪʩʢʦʿ ʢʫ˂ʥʦʿ ʠʥʩʪʘʣʘʮʠʿʠ PLC (Power Line 

Communications) 

ʋ ʩʚʝʪʫ ʩʫ ʩʝ ʜʦʩʪʘ ʨʘʟʚʠʿʘʣʝ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʢʦʿʝ ʢʘʦ ʤʝʜʠʿʫʤ ʢʦʨʠʩʪʝ 

ʙʘʢʘʨʥʝ ʧʨʦʚʦʜʥʠʢʝ ʥʠʩʢʦʥʘʧʦʥʩʢʝ ʥʘʧʦʿʥʝ ʝʥʝʨʛʝʪʩʢʝ ʤʨʝʞʝ, PLC (Power Line 

Communications). ʇʨʚʠ ʩʠʩʪʝʤʠ ʦʚʦʛ ʪʠʧʘ ʦʙʝʟʙʝʹʠʚʘʣʠ ʩʫ, ʩʘ ʜʘʥʘʰˁʝ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ, 

ʨʝʣʘʪʠʚʥʦ ʤʘʣʠ ʧʨʦʪʦʢ. ʋ ʤʝʹʫʚʨʝʤʝʥʫ ʩʝ ʪʝʭʥʦʣʦʛʠʿʘ ʧʨʦʤʝʥʠʣʘ ʠ ʩʘʜʘʰˁʠ PLC ʩʠʩʪʝʤʠ ʩʝ 

ʟʘʩʥʠʚʘʿʫ ʥʘ ʧʨʠʤʝʥʠ QAM ʤʦʜʫʣʘʮʠʦʥʠʭ ʧʦʩʪʫʧʘʢʘ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʥʦʩʠʣʘʮʘ (ʥʘ ʧʨ. 4096 

QAM), ʢʘʦ ʠ ʧʨʠʩʪʫʧ ʤʫʣʪʠʧʣʝʢʩʫ ʟʘʩʥʦʚʘʥ ʥʘ OFDM. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʧʨʦʪʦʢ 

ʚʝ˂ʠ ʦʜ 1Gbps 

ʆʢʦʩʥʠʮʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ

ʤʨʝʞʝ

PLC ʙʘʟʥʘ 

ʩʪʘʥʠʮʘ

ʅʘʧʦʿʥʘ ʝʥʝʨʛʝʪʩʢʘ ʤʨʝʞʘ 

(ʚʠʩʦʢʠ/ʩʨʝʜˁʠ ʥʘʧʦʥ)

ʅʠʩʢʦʥʘʧʦʥʩʢʘ ʥʘʧʦʿʥʘ ʝʥʝʨʛʝʪʩʢʘ ʤʨʝʞʘ

ʄʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ

ʊʨʘʥʩʧʦʨʪʥʘ ʤʨʝʞʘ
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ʆʧʰʪʘ ʰʝʤʘ PLC ʩʠʩʪʝʤʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 4.8. ʅʠʩʢʦ ʥʘʧʦʥʩʢʘ ʥʘʧʦʿʥʘ ʝʥʝʨʛʝʪʩʢʘ 

ʤʨʝʞʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ. ʇʦ ʝʥʝʨʛʝʪʩʢʦʿ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʝ ʧʨʝʥʦʩʝ ʩʠʛʥʘʣʠ 

ʫ ʥʝʢʦʣʠʢʦ ʦʧʩʝʛʘ (CENELEC, European Committee for Electrotechnical Standardization ʦʧʩʝʟʠ): 

¶ ʆʩʥʦʚʥʠ ʦʧʩʝʛ ï ʧʨʝʥʦʩ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, 

¶ ʋʩʢʦʧʦʿʘʩʥʠ PLC ʩʠʩʪʝʤʠ ï ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʢʦʥʪʨʦʣʫ ʧʘʤʝʪʥʠʭ ʛʨʠʜ ʩʪʨʫʢʪʫʨʘ, ʟʘ 

ʢʦʥʚʝʨʪʦʨʝ  ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠʟʚʦʨʘ ʠʪʜ,  ʠ ʦʜʛʦʚʘʨʘʿʫ ʦʧʩʝʛʫ 3-500 kHz, 

¶ ʐʠʨʦʢʦʧʦʿʘʩʥʠ PLC ʩʠʩʪʝʤʠ ï ʨʘʜʝ ʫ ʦʧʩʝʛʫ ʦʜ 1.8-86 MHz ʠ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʪʝʭʥʦʣʦʰʢʦʛ ʨʝʰʝˁʘ, ʤʦʛʫ ʦʙʝʟʙʝʜʠʪʠ ʚʨʣʦ ʚʠʩʦʢʝ ʧʨʦʪʦʢʝ.  

 

ʊʨʘʥʩʧʦʨʪʥʘ ʤʨʝʞʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʠʣʠ ʢʘʦ ʦʢʦʩʥʠʮʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʠʣʠ ʢʘʦ 

ʚʠʩʦʢʦʥʘʧʦʥʩʢʘ ʤʨʝʞʘ, ʪʿ. ʤʨʝʞʘ ʩʘ OPGW ʢʘʙʣʦʚʠʤʘ, ʉʣʠʢʘ 4.8. ʇʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʩʝ 

ʦʩʪʚʘʨʫʿʝ ʢʦʨʠʩʪʝ˂ʠ PLC ʤʦʜʝʤ ʢʦʿʠ ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʜʠʨʝʢʪʥʦ ʥʘ ʫʪʠʯʥʠʮʫ ʤʨʝʞʥʦʛ ʥʘʧʦʥʘ. 

ɹʘʢʘʨʥʠ ʧʨʦʚʦʜʥʠʮʠ, ʯʠʿʘ ʿʝ ʦʩʥʦʚʥʘ ʥʘʤʝʥʘ ʧʨʝʥʦʩ ʝʣʝʢʪʨʠʝ ʝʥʝʨʛʠʿʝ, ʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʠʜʝʘʣʥʠ ʤʝʜʠʿʫʤ ʼʘ ʨʘʟʚʦʿ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʝʨʚʠʩʘ. ʅʘ ʠˁʤʘ ʥʘʩʪʘʿʫ 

ʚʠʰʝʩʪʨʫʢʝ ʧʨʦʧʘʛʘʮʠʿʝ ʢʦʿʝ ʩʫ ʧʦʩʣʝʜʠʮʘ ʧʨʦʤʝʥˀʠʚʝ ʠʤʧʝʜʘʥʩʝ ʚʦʜʦʚʘ. ʂʘʦ ʰʪʦ ʿʝ 

ʧʦʟʥʘʪʦ, ʧʦʩʣʝʜʠʮʘ ʚʠʰʝʩʪʨʫʢʝ ʧʨʦʧʘʛʘʮʠʿʝ ʿʝ ʨʘʩʧʨʰʠʚʘˁʝ ʢʘʰˁʝˁʘ ʨʘʟʣʠʯʠʪʠʭ 

ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʛʥʘʣʘ ʢʦʿʠ ʩʝ ʧʨʝʥʦʩʝ. ʊʝʥʦʣʦʛʠʿʘ ʟʘʩʥʦʚʘʥʘ ʥʘ OFDM ʩʠʩʪʝʤʠʤʘ ʩʝ ʧʦʢʘʟʘʣʘ 

ʢʘʦ, ʜʦ ʩʘʜʘ, ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʫ ʧʦʛʣʝʜʫ ʠʩʧʨʘʚʥʝ ʜʝʪʝʢʮʠʿʝ ʫ ʦʚʘʢʚʠʤ ʫʩʣʦʚʠʤʘ ʧʨʝʥʦʩʘ. ɼʘˀʝ, 

ʟʙʦʛ ʩʤʝʪˁʠ ʢʦʿʝ ʤʦʛʫ ʥʘʩʪʘʪʠ ʠ ʫʩʣʝʜ ʧʨʝʩʣʫʰʘʥʠʭ ʜʨʫʛʠʭ ʩʠʛʥʘʣʘ ʠʟ ʝʥʝʨʛʝʪʩʢʝ ʤʨʝʞʝ, 

ʦʜʥʦʩʥʦ ʫ ʧʘʨʘʣʝʣʥʠʤ ʧʨʦʚʦʜʥʠʮʠʤʘ (ʝʥʝʨʛʝʪʩʢʠ ʧʨʦʚʦʜʥʠʮʠ ʥʠʩʫ ʫʧʨʝʜʝʥʠ, ʧʘ ʩʫ 

ʧʨʝʩʣʫʰʘʚʘˁʘ ʠʟʨʘʞʝʥʘ), ʯʝʩʪʦ ʩʝ ʤʨʝʞʘ PLC ʦʛʨʘʥʠʯʘʚʘ ʥʘ ʢʨʘ˂ʘ ʨʘʩʪʦʿʘˁʘ. ʊʘʢʦʹʝ, 

ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʜʘ ʩʝ ʩʠʛʥʘʣ ʰʠʬʨʫʿʝ ʿʝʨ ʙʠ ʟʙʦʛ ʝʚʝʥʪʫʘʣʥʝ ʥʝʜʦʚʦˀʥʝ ʧʨʠʨʦʜʥʝ 

ʟʘʰʪʠ˂ʝʥʦʩʪʠ ʤʦʛʣʘ ʙʠʪʠ ʧʨʝʜʤʝʪ ʥʘʧʘʜʘ. 

 

4.3.2. ɹʝʞʠʯʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ 

 

ɹʝʞʠʯʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʧʨʝʜʩʪʘʚˀʘʿʫ ʝʬʠʢʘʩʥʦ ʨʝʰʝˁʝ, ʿʝʨ ʢʨʘʿˁʠ ʢʦʨʠʩʥʠʢ ʿʝʜʥʦʩʪʘʚʥʦ 

ʤʦʞʝ ʧʨʠʩʪʫʧʠʪʠ ʦʢʦʩʥʠʮʠ ʤʨʝʞʝ ʩʘ ʨʘʟʣʠʯʠʪʠʭ ʣʦʢʘʮʠʿʘ, ʙʠʣʦ ʜʘ ʩʫ ʬʠʢʩʥʝ, ʙʠʣʦ ʜʘ  ʩʝ ʩʘʤ 

ʥʘʣʘʟʠ ʫ ʧʦʢʨʝʪʫ. ʆʚʝ ʤʨʝʞʝ ʩʝ ʣʘʢʦ ʧʦʩʪʘʚˀʘʿʫ ʠ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʞʠʯʥʠʭ, ʫ ʢʨʘʪʢʦʤ 

ʚʨʝʤʝʥʩʢʦʤ ʨʦʢʫ ʤʦʛʫ ʧʨʦʤʝʥʠʪʠ ʢʦʥʬʠʛʫʨʘʮʠʿʫ.  

4.3.2.1. ʌʠʢʩʥʝ ʙʝʞʠʯʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ 

 

Wi-Fi ʧʨeʜʩʪaʚ aˀ ʯʝʩʪʦ ʧʨʠʤʝˁʠʚʘʥʫ ʠ ʚʨʣʦ ʧʦʧʫʣʘʨʥʫ ʪʝʭʥʦʣʦʛʠʿʫ ʙeʞʠʯʥʦʛ ʧʨʠʩʪʫʧʘ, 

ʧʦʛʦʜʥʫ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʥʘ ʿʘʚʥʠʤ ʤʝʩʪʠʤʘ ʛʜʝ ʩʝ ʢʦʨʠʩʥʠʮʠʤʘ ʥʫʜʠ ʙʝʩʧʣʘʪʥʠ ʧʨʠʩʪʫʧ. 

ʂʦʨʠʩʥʠʢ ʩʝ ʧʨʝʢʦ ʢʘʨʪʠʮʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫʥʫʪʘʨ ʨʘʯʫʥʘʨʘ, ʪʝʣʝʬʦʥʘ ʣʠ ʥʝʢʦʛ ʜʨʫʛʦʛ 

ʪʝʨʤʠʥʘʣʥʦʛ ʫʨʝʹʘʿʘ, ʧʨʠʢˀʫʯʫʿʝ ʥʘ ʚʨʫ˂ʫ ʪʘʯʢʫ (hot spot) ʫ ʤʨʝʞʠ. ʇʨʚi Wi-Fi ʩʠʩʪʝʤʠ 

ʢʦʨʠʩʪʝ ʪʝʭʥʠʢʫ ʧʨʦʰʠʨʝʥʦʛ ʩʧʝʢʪʨʘ. ʉʘʜʘʰˁʝ ʤʨʝʞʝ ʢʦʨʠʩʪʝ MIMO (multiple-in-multiple-

out) ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʿʘ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʜʦʙʨʦʿ ʟʘʰʪʠʪʠ, ʦʙʝʟʙʝʹʫʿʝ ʧʨʦʪʦʢʝ ʠ ʜʦ 600Mbps.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, WiMAX -oʤ je ʤoʛʫ˂e ʨeʣaʪʠʚʥo ʙʨʟo ʠ ʫʟ ʥe ʪaʢo ʚeʣʠʢa ʫʣaʛaˁ a ʠʟʛʨaʜʠʪʠ 

ʠʥʬʨaʩʪʨʫʢʪʫʨʫ ʤʨeʞe ʟa ʧʨʠʩʪʫʧ, ʟʙoʛ ʯeʛa ʩe oʚa ʪeʭʥoʣoʛʠja ʫ ʧʨʦʰʣʦʩʪʠ ʧʨʝʧʦʟʥʘʚʘʣʘ 

ʢao ʜoʙʨa ʧeʨʩʧeʢʪʠʚa ʥoʚʠʭ ʬʠʢʩʥʠʭ oʧeʨaʪoʨa ʥa ʪʨʞʠʰʪʠʤa ʥa ʢojʠʤa ʚe˂  ʧoʩʪoje ʚeʣʠʢʠ 

oʧeʨaʪoʨʠ ʙaʟʠʨaʥʠ ʥa ʨaʟʚʠjeʥoj ʢaʙʣoʚʩʢoj ʠʥʬʨaʩʪʨʫʢʪʫʨʠ. ʋ ʩʠʩʪʝʤʠʤʘ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʥʝ ʦʯʝʢʫʿʝ ʜʘˀʝ ʰʠʨʝˁʝ ʦʚʠʭ ʤʨʝʞʘ - ʩʤʘʪʨʘʿʫ ʩʝ ʧʨʝʚʘʟʠʹʝʥʠʤ. 
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4.3.2.2. ʄʦʙʠʣʥʝ ʙʝʞʠʯʥʝ ʤʨʝʞʝ 

 

ʈʘʟʚʦʿ ʠ ʧʦʩʪʘʚˀʘˁʝ 4G ʤʨʝʞʘ ʿʝ ʥʘʧʨʝʜʦʚʘʣʦ ʤʥʦʛʦ ʙʨʞʝ ʫ ʦʜʥʦʩʫ ʥʘ 3G ʤʨʝʞʝ. ʇʨʝʤʘ 

ʧʨʦʮʝʥʠ ʘʩʦʮʠʿʘʮʠʿʝ ʤʦʙʠʣʥʠʭ ʦʧʝʨʘʪʦʨʘ, GSMA (Global System for Mobile Communications 

Assocoation), ʠʟ ʿʫʥʘ 2016. ʛʦʜʠʥʝ, 503 ʦʧʝʨʘʪʦʨʘ ʩʫ ʧʦʩʪʘʚʠʣʘ 4G ʤʨʝʞʫ ʫ 165 ʟʝʤˀʝ ʯʣʘʥʠʮʝ 

ITU, ʘ ʧʨʝʜʚʠʹʘ ʩʝ ʜʘ ˂ʝ ˁʠʭʦʚ ʙʨʦʿ ʙʠʪʠ ʫʚʝ˂ʘʥ ʟʘ 50% ʜʦ 2020. ʛʦʜʠʥʝ, ʢʘʦ ʠ ʜʘ ˂ʝ 4G 

ʩʠʛʥʘʣʦʤ ʙʠʪʠ ʧʦʢʨʠʚʝʥʦ ʚʠʰʝ ʦʜ ʜʚʝ ʪʨʝ˂ʠʥʝ ʩʚʝʪʩʢʝ ʧʦʧʫʣʘʮʠʿʝ. GSMA ʦʯʝʢʫʿʝ ʧʦʚʝ˂ʘˁʝ 

Lʊɽ ʧʨʠʢˀʫʯʘʢʘ ʟʘ ʜʚʝ ʤʠʣʠʿʘʨʜʝ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ M2M (ʢʦʤʫʥʠʢʘʮʠʿʘ 

ʤʘʰʠʥʘ-ʤʘʰʠʥʘ). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ GSMA, ʿʝʜʥʫ ʪʨʝ˂ʠʥʫ ʧʨʝʪʧʣʘʪʥʠʢʘ ʯʠʥʝ 3G, ʠ 

ʦʧʝʨʘʪʦʨʠ ʩʫ ʧʦʯʝʣʠ ʩʘ ʛʘʰʝˁʝʤ ʠ 3G ʠ 2G, ʘ ʧʨʝʜʚʠʹʘ ʩʝ ʠ ʜʘ ˂ʝ ʧʨʚʦ ʛʘʩʠʪʠ 3G. ʋ ʧʦʨʝʹʝˁʫ 

ʩʘ 2015. ʛʦʜʠʥʦʤ ʢʘʜʘ ʿʝ ʫʢʫʧʘʥ ʙʨʦʿ ʤʦʙʠʣʥʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʧʨʝʪʧʣʘʪʥʠʢʘ ʠʟʥʦʩʠʦ 3.2 

ʤʠʣʠʿʘʨʜʝ, ʢʨʘʿʝʤ 2016. ʛʦʜʠʥʝ ʦʚʘʿ ʙʨʦʿ ʿʝ ʜʦʩʪʠʛʘʦ ʮʠʬʨʫ ʦʜ 3.6 ʤʠʣʠʿʘʨʜʠ. 

ʊʘʢʦʹʝ ʠ ʪʨʞʠʰʪʝ smʘrt ʪʝʣʝʬʦʥʘ ʿʝ ʜʦʩʪʠʛʣʦ ʧʝʥʝʪʨʘʮʠʿʫ ʦʜ 90% ʫ ʉʝʚʝʨʥʦʿ ɸʤʝʨʠʮʠ, 

ɽʚʨʦʧʠ ʠ ʘʟʠʿʩʢʦ-ʧʘʮʠʬʠʯʢʦʤ ʜʝʣʫ, ʧʘ ʿʝ 2016. ʛʦʜʠʥʝ ʫʢʫʧʘʥ ʙʨʦʿ smʘrtphone ʚʝʟʘ, ʫ ʩʚʝʪʫ, 

ʠʟʥʦʩʠʦ 2.6 ʤʠʣʠʿʘʨʜʠ. ʆʚʦ ʧʦʚʝ˂ʘˁʝ ʫʨʝʹʘʿʘ ʠ ʢʦʥʝʢʮʠʿʘ ʫʧʨʘʚʦ ʧʨʦʠʟʠʣʘʟʠ ʠʟ ʯʠˁʝʥʠʮʝ ʜʘ 

ʿʝ ʩʚʝ ʚʝ˂ʘ ʧʦʪʨʝʙʘ ʢʦʨʠʩʥʠʢʘ ʟʘ ʩʝʨʚʠʩʠʤʘ ʠ ʘʧʣʠʢʘʮʠʿʘʤʘ ʧʨʘ˂ʝʥʠʭ ʥʘʿʥʦʚʠʿʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ. 

ʊʨʝʥʫʪʥʦ ʿʝ ʚʝʣʠʢʦ ʠʥʪʝʨʝʩʦʚʘˁʝ ʟʘ 5G ʤʨʝʞʝ. ʄʦʙʠʣʥʠ ʦʧʝʨʘʪʦʨʠ ʩʫ ʫʚʝʣʠʢʦ ʟʘʧʦʯʝʣʠ 

ʪʝʩʪʠʨʘˁʘ 5G ʠ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ʩʝ ʥʘ ʩʣʝʜʝ˂ʦʿ ʉʚʝʪʩʢʦʿ ʨʘʜʠʦ-ʢʦʥʬʝʨʝʥʮʠʿʠ WRC-2019 

ʫʪʚʨʜʝ ʦʧʩʝʟʠ ʟʘ ʦʚʫ ʛʝʥʝʨʘʮʠʿʫ ʤʨʝʞʘ. ɼʦʣʘʟʘʢ 5G ˂ʝ ʜʦʥʝʪʠ ʥʦʚʝ ʠʟʘʟʦʚʝ ʢʘʦ ʰʪʦ ʿʝ 

ʬʨʘʛʤʝʥʪʘʮʠʿʘ ʩʧʝʢʪʨʘ, ʨʘʟʚʦʿ ʥʦʚʠʭ ʩʪʘʥʜʘʨʜʘ, ʥʦʚʝ ʜʦʤʝʪʝ ʧʦʢʨʠʚʘˁʘ, ʜʦʩʪʫʧʥʦʩʪʠ ʫʨʝʹʘʿʘ, 

ʥʝʦʧʭʦʜʥʝ ʢʘʧʠʪʘʣʥʝ ʠʥʚʝʩʪʠʮʠʿʝ ʢʘʦ ʠ ʧʨʦʬʠʪʘʙʠʣʥʝ ʨʝʟʫʣʪʘʪʝ. ʇʦʨʝʜ ʪʦʛʘ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʠ 

ʘʞʫʨʠʨʘˁʝ ʨʝʛʫʣʘʪʦʨʥʦʛ ʦʢʚʠʨʘ ʥʝʦʧʭʦʜʥʦʛ ʟʘ ʧʦʜʨʰʢʫ ʨʘʟʚʦʿʘ ʦʚʝ ʛʝʥʝʨʘʮʠʿʝ. 

 

ʉʣʠʢʘ 4.10. ʈʘʟʚʦʿ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ 

4.3.2.3.  ʉʘʪʝʣʠʪʩʢʘ ʤʨʝʞʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ 

ʉʘʪʝʣʠʪʩʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʫ ʟʙʦʛ ʥʘʯʠʥʘ ʧʦʢʨʠʚʘˁʘ ʪʝʨʠʪʦʨʠʿʝ ʧʦʛʦʜʥʝ ʟʘ ʧʨʠʩʪʫʧ, ʢʘʢʦ 

ʫʨʙʘʥʠʤ, ʪʘʢʦ ʠ ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ. ʉʪʦʛʘ ʩʫ ʚʨʣʦ ʠʥʪʝʨʝʩʘʥʪʥʘ ʨʝʰʝˁʘ ʩʘʪʝʣʠʪʩʢʠʭ 

ʤʨʝʞʘ ʫ ʦʩʪʨʚʩʢʠʤ ʠ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ.  

ʋ ʠʟʨʘʟʠʪʦ ʨʫʨʘʣʥʠʤ ʧʨʝʜʝʣʠʤʘ ʿʝ ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʥʘʿʣʘʢʰʝ ʦʩʪʚʘʨʠʪʠ ʩʘʪʝʣʠʪʩʢʠʤ ʧʫʪʝʤ. 

ʊʘʢʦ ʩʝ ʢʨʘʿʝʤ ʧʨʦʰʣʦʛ ʚʝʢʘ ʨʘʟʚʠʣʘ ʪʝʭʥʦʣʦʛʠʿʘ VSAT (Very Small Aperture Terminal, ʤaʣe 

ʪeʨʤʠʥaʣʥe jeʜʠʥʠʮe) ʢʦʿʘ ʿʝ ʙʠʣʘ ʥʘʤʝˁʝʥʘ ʠʟʨʘʟʠʪʦ ʥʝʧʨʠʩʪʫʧʘʯʥʠʤ ʣʦʢʘʮʠʿʘʤʘ (ʫʜʘˀʝʥʠʤ 

ʦʩʪʨʚʠʤʘ, ʨʝʪʢʦ ʥʘʩʝˀʝʥʠʤ ʧʦʜʨʫʯʿʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ɸˀʘʩʢʘ, ɸʬʨʠʢʘ ʠ ʩʣʠʯʥʦ). ʂʘʦ up-

link/ʧʨʠʿʝʤʥʝ ʩʪʘʥʠʮʝ ʢʦʨʠʩʪʝ ʩʝ ʪʝʨʤʠʥʘʣʥʝ ʿʝʜʠʥʠʮʝ ʩʘ ʘʥʪʝʥʘʤʘ ʯʠʿʠ ʩʫ ʨʝʬʣʝʢʪʦʨʠ ʤʘʣʠʭ 

ʜʠʤʝʥʟʠʿʘ. ʆʚʘʢʚʝ ʩʪʨʫʢʪʫʨʝ ʩʝ ʿʝʜʥʦʩʪʘʚʥʦ ʤʦʛʫ ʧʦʩʪʘʚʠʪʠ ʥʘ ʤʘʣʦʤ ʧʨʦʩʪʦʨʫ-ʜʦʚʦˀʥʦ ʿʝ ʜʘ 

ʪʦ ʙʫʜʝ ʪʝʨʘʩʘ ʠʣʠ ʤʘʣʠ ʜʚʦʨʠʰʥʠ ʧʨʦʩʪʦʨ. ɹʨʦʿʥʝ ʩʫ ʨʘʟʣʠʯʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ VSAT ʤʨʝʞʘ. 

ɻʝʥʝʨʘʣʥʦ, ʧʦʩʪʦʿʝ ʜʚʘ ʦʩʥʦʚʥʘ ʪʠʧʘ: ʨʝʰʝˁʝ ʫ ʢʦʿʝʤ ʩʘʪʝʣʠʪʩʢʝ ʩʪʘʥʠʮʝ (VSAT ʪʝʨʤʠʥʘʣʠ) 

ɱʫʯʝ
ʉʘʜʘ

ʋ ʙʫʜʫ˂ʥʦʩʪʠ

2G 3G 4G 5G

GSM/EDGE WCDMA
HSPA HSPA+

LTE LTE -A
IMT2020
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ʜʠʨʝʢʪʥʦ ʤʝʹʫʩʦʙʥʦ ʢʦʤʫʥʠʮʠʨʘʿʫ (ʩʣʠʢʘ 4.11.), ʦʜʥʦʩʥʦ ʫ ʢʦʿʠʤʘ ʩʝ ʢʦʤʫʥʠʢʘʮʠʿʘ ʨʝʘʣʠʟʫʿʝ 

ʧʨʝʢʦ hub-ʘ ʥʝʛʜʝ ʫ ʦʢʚʠʨʫ ʥʝʢʝ ʟʝʤʘˀʩʢʝ ʩʪʘʥʠʮʝ, ʢʦʿʘ ʿʝ ʫ ʚʣʘʩʥʠʰʪʚʫ ʧʨʦʚʘʿʜʝʨʘ VSAT 

ʫʩʣʫʛʘ. ɼʨʫʛʦ ʨʝʰʝˁʝ ʤʦʞʝ ʙʠʪʠ ʧʦʫʟʜʘʥʠʿʝ, ʘʣʠ ʩʫ ʢʘʰˁʝˁʘ ʩʠʛʥʘʣʘ ʫ ˁʝʤʫ ʚʝ˂ʘ. 

 

ʋʜʘˀʝʥʠ

VSAT

ʂʦʥʪʨʦʣʘ

ʢʣʘʩʪʝʨʘ

ɻʦʚʦʨ

Set-top-box

ʆʙʨʘʜʘ

ʧʦʜʘʪʘʢʘ

ɻʦʚʦʨ

Data

Data

Data

ʋʧʨʘʚˀʘˁʝ

ʤʨʝʞʦʤ

RFʫʨʝʹʘʿ

ɺʠʜʝʦ

ʢʦʤʧʨʝʩʠʿʘ/ʢʦʜʦʚʘˁʝ

ɱʘʚʥʘ ʤʨʝʞʘ

Storage

 

ʉʣʠʢʘ 4.11. ʊʠʧʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ VSAT ʩʠʩʪʝʤʘ 

 

VSAT ʿʝʜʠʥʠʮʝ ʩʫ ʫ ʧʦʯʝʪʢʫ ʦʙʝʟʙʝʹʠʚʘʣʝ ʧʨʦʪʦʢʝ ʢʦʿʝ ʜʘʥʘʩ ʥʝ ʙʠʩʤʦ ʥʠ ʧʦʤʠˁʘʣʠ, ʘʣʠ ʿʝ, ʫ 

ʤʝʹʫʚʨʝʤʝʥʫ, ʧʦʥʫʜʘ ʧʦʚʝʟʠʚʘˁʘ ʥʘ ʠʥʪʝʨʥʝʪ ʧʨʝʢʦ ʩʘʪʝʣʠʪʘ ʧʦʩʪʘʣʘ ʟʥʘʯʘʿʥʘ, ʧʦ ʧʨʦʪʦʢʫ, 

ʧʨʠʩʪʫʧʘʯʥʦʩʪʠ ʠ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʦʜʨʞʘʚʘˁʘ. ʄʝʹʫʩʦʙʥʘ ʚʝʟʘ ʢʦʨʠʩʥʠʢʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ 

ʣʦʢʘʮʠʿʘʤʘ ʫ ʦʚʘʢʚʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʩʝ ʦʜʚʠʿʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʘʪʝʣʠʪʘ. ʉʪʦʛʘ ʩʝ ʫ ʠʟʨʘʟʠʪʦ 

ʨʫʨʘʣʥʠʤ ʧʨʝʜʝʣʠʤʘ ʢʦʨʠʩʪʝ VSAT ʩʝʨʚʠʩʠ. 

ʉʪʨʘʪʦʩʬʝʨʩʢʝ ʧʣʘʪʬʦʨʤʝ 

ʉʪʨaʪoʩʬeʨʩʢe ʧʣaʪʬoʨʤe ʧʨeʜʩʪaʚˀaʫʿ ʩʣeʜe˂ʠ ʢoʨaʢ ʫ ʩaʪeʣʠʪʩʢʠʤ ʢoʤʫʥʠʢaʮʠjaʤa. 

ʇʨeʜʚʠʹa ʩe ʜa ˂e ʧojaʚa oʚʠʭ ʧʣaʪʬoʨʤʠ ʠʟaʟʚaʪʠ ʨeʚoʣʫʮʠoʥaʨʥe ʧʨoʤeʥe ʫ ʩaʪeʣʠʪʩʢʠʤ 

ʢoʤʫʥʠʢaʮʠjaʤa, a ʧʨe ʩʚeʛa ʫ ʜoʤeʥʫ ʰʠʨoʢoʧojaʩʥoʛ ʧʨeʥoʩa ʚeʣʠʢoʛ ʢaʧaʮʠʪeʪa ʠ ʥʠʩʢe 

ʮeʥe. ʇʣaʪʬoʨʤe ˂e ʙʠʪʠ ʥa ʚʠʩʠʥʠ oʜ 21 km ʠʟʥaʜ ɿeʤˀe ʠ ʧoʢʨʠʚa˂e ʧoʚʨʰʠʥʫ ʧʨeʯʥʠʢa 

1000 km. ʅaʨoʯʠʪo je ʟʥaʯajʥa ˁʠʭoʚa ʧʨʠʤeʥa ʫ oʙeʟʙeʹeˁʫ ʢoʤʫʥʠʢaʮʠoʥʠʭ ʧoʪʨeʙa ʫ 

ʚeʣʠʢʠʤ ʛʨaʜoʚʠʤa ʩa ʠʥʪeʥʟʠʚʥʠʤ ʪeʣeʢoʤʫʥʠʢaʮʠoʥʠʤ ʩaoʙʨa˂ajeʤ. 

*  
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ʂʘʦ ʟʘʢˀʫʯʘʢ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʤʦʞʝ ʩʝ ʥʘʚʝʩʪʠ:  

¶ ʆʢʦʩʥʠʮʘ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʦʧʪʠʯʢʘ. 

¶ ʅʘ ʦʢʦʩʥʠʮʠ ˂ʝ ʩʝ, ʩʘ ʮʠˀʝʤ ʦʙʝʟʙʝʹʠʚʘˁʘ ʚʝʣʠʢʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʫʧʦʪʨʝʙˀʘʚʘʪʠ ʪʝʭʥʠʢʘ 

ʤʫʣʪʠʧʣʝʢʩʠʨʘˁʘ ʧʦ ʪʘʣʘʩʥʠʤ ʜʫʞʠʥʘʤʘ. 

¶ ʄʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʪʨʝʙʘ ʛʨʘʜʠʪʠ ʪʘʤʦ ʛʜʝ ʥʝʜʦʩʪʘʿʫ, ʪʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʠʟʚʨʰʠʪʠ ʜʝʪʘˀʥʫ 

ʘʥʘʣʠʟʫ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ. ɸʥʘʣʠʟʫ ʙʘʟʠʨʘʪʠ ʥʘ ʧʦʧʫʣʘʮʠʦʥʠʤ ʠ 

ʩʘʦʙʨʘ˂ʘʿʥʠʤ ʤʘʧʘʤʘ. 

¶ ʄʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʪʨʝʙʘ ʨʝʘʣʠʟʦʚʘʪʠ ʫ FTTx, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʫ FTTH ʪʝʭʥʠʮʠ. 

¶ ʋ ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ ʩʘ ʤʘʣʦʤ ʧʦʧʫʣʘʮʠʿʦʤ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʘʣʪʝʨʥʘʪʠʚʥʝ ʪʝʭʥʦʣʦʛʠʿʝ 

ʢʦʿʝ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ (xDSL ʠʣʠ ʥʝʢʘ ʜʨʫʛʘ).   

¶ ʊʘʢʦʹʝ ʩʝ ʤʦʛʫ ʫʚʝʩʪʠ ʜʦ ʩʘʜʘ ʥʝʢʦʨʠʰ˂ʝʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʥʘ ʢʦʿʦʿ 

ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʠʣʠ ʥʠʩʫ ʨʘʟʚʠʿʝʥʝ, ʠʣʠ ʥʝʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʰʠʨʝˁʘ 

ʢʘʧʘʮʠʪʝʪʘ (ʥʘ ʧʨ. PLC ʪʝʭʥʦʣʦʛʠʿʘ, ʪʿ. ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʧʨʝʢʦ ʝʥʝʨʛʝʪʩʢʝ ʢʫ˂ʥʝ 

ʠʥʩʪʘʣʘʮʠʿʝ). 

¶ ʊʨʝʙʘ ʦʭʨʘʙʨʠʪʠ ʩʘʜʘʰˁʝ ʠ ʙʫʜʫ˂ʝ ʦʧʝʨʘʪʦʨʝ ʜʘ ʧʨʦʰʠʨʫʿʫ ʩʚʦʿʝ ʢʘʧʘʮʠʪʝʪʝ ʫʚʦʹʝˁʝʤ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ.  

¶ ɼʨʞʘʚʘ ʪʨʝʙʘ ʜʘ ʨʝʛʫʣʠʰʝ ʧʨʘʚʠʣʘ ʢʦʿʠʤʘ ʩʝ ʦʣʘʢh ʘʚʘ ʠʟʛʨʘʜˁʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ, 

ʠ ʪʠʤʝ ʧʦʚʝ˂ʘʚʘ ʜʦʩʪʫʧʥʦʩʪ ʠʥʪʝʨʥʝʪʘ ʚʝʣʠʢʠʭ ʙʨʟʠʥʘ. 
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5. ʈɸɿɺʆɱ ʐʀʈʆʂʆʇʆɱɸʉʅɽ ʄʈɽɾɽ ʋ ʈɽʇʋɹʃʀʎʀ ʉʈɹʀɱʀ 

 

ʇʨʝʤʘ ʉʪʨʘʪʝʛʠʿʠ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. ʜʦ 2020. 

ʛʦʜʠʥʝ, ʤʦʜʝʣ ʦʪʚʦʨʝʥʝ ʤʨʝʞʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʦ ʢʦʿʦʿ ʩʝ ʦʩʪʚʘʨʫʿʝ ʨʘʟʤʝʥʘ 

ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ, ʦʜʥʦʩʥʦ ʦʙʝʟʙʝʹʫʿʫ ʨʝʩʫʨʩʠ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʩʝʨʚʠʩʘ, ʠʤʘ 

ʠʟʛʣʝʜ ʢʘʦ ʥʘ ʩʣʠʮʠ 5.1. ʄʦʜʝʣ ʧʦʜʨʘʟʫʤʝʚʘ ʦʧʪʠʯʢʫ ʤʨʝʞʫ ʥʘʩʪʘʣʫ ʦʙʿʝʜʠˁʘʚʘˁʝʤ 

ʨʘʩʧʦʣʦʞʠʚʝ ʤʨʝʞʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʙʦʛʘ˂ʝʥʫ ʫʤʨʝʞʘʚʘˁʝʤ ʩʘ ʙʝʞʠʯʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ 

ʪʘʤʦ ʛʜʝ ʩʫ ʨʘʩʧʦʣʦʞʠʚʠ ʠ ʛʜʝ ʿʝ ʪʦ ʥʝʦʧʭʦʜʥʦ. ʈʘʟʣʠʯʠʪʠ ʦʧʝʨʘʪʦʨʠ ʤʦʛʫ ʥʘ˂ʠ ʩʚʦʿ ʠʥʪʝʨʝʩ ʫ 

ʦʙʿʝʜʠˁʘʚʘˁʫ ʜʝʣʘ ʩʚʦʿʠʭ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʬʦʨʤʠʨʘʿʫ˂ʠ ʪʘʢʦ ʩʣʦʞʝʥʫ, 

ʨʘʟʛʨʘʥʘʪʫ ʧʘʩʠʚʥʫ ʤʨʝʞʫ, ʧʨʠ ʯʝʤʫ ʙʠ ʩʝ ʧʨʠʩʪʫʧ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ ʧʨʫʞʘʦ  ʥʘ 

ʥʠʚʦʫ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ (dark fiber), ʦʜʥʦʩʥʦ ʥʘ ʥʠʚʦʫ ʜʨʫʛʠʭ ʤʨʝʞʥʠʭ ʨʝʩʫʨʩʘ. ʇʨʫʞʘʣʘʮ 

ʫʩʣʫʛʝ ʧʘʩʠʚʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʤʦʞʝ ʙʠʪʠ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʦʧʝʨʘʪʦʨʘ.  

ʋʩʣʫʛʝ ʢʨʘʿˁʝʛ 

ʢʦʨʠʩʥʠʢʘ ʠ 

ʩʘʜʨʞʘʿʘ

ʉʣʦʿ2

ʪʨʘʥʩʧʦʨʪʥʝ 

ʤʨʝʞʝ

ʌʠʟʠʯʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ

ɺʝʨʪʠʢʘʣʥʦ ʠʥʪʝʛʨʠʩʘʥʘ (ʪʿ. 

ʩʘʜʘʰˁʠ Telcoʦʧʝʨʘʪʦʨʠ)

2 ʥʠʚʦ ʧʘʨʪʥʝʨʘ 

(ʫʩʣʫʛʝ ʠ CELEC) Oʪʚʦʨʝʥʠ ʧʨʠʩʪʫʧ

ʇʦʪʧʫʥʠ 

ʧʨʫʞʘʣʘʮ 

ʫʩʣʫʛʘ

ʉʝʨʚʠʩʥʠ/

ʤʨʝʞʥʠ 

ʧʨʫʞʘʣʘʮ 

ʫʩʣʫʛʘ

ʅʝʢʦʣʠʢʦ 

ʩʝʨʚʠʩʥʠʭ 

ʧʨʫʞʘʣʘʮʘ 

ʫʩʣʫʛʘ

ʅʝʢʦʣʠʢʦ 

ʤʨʝʞʥʠʭ 

ʧʨʫʞʘʣʘʮʘ 

ʫʩʣʫʛʘ

ʀʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʠ 

ʧʨʫʞʘʣʘʮ 

ʫʩʣʫʛʘ

ʀʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʠ 

ʧʨʫʞʘʣʘʮ 

ʫʩʣʫʛʘ

Bit-stream(i.e. 

OpenReach)

Bit-stream 

+Dark fiber

(i.e. 

Reggefiber)

 
ʉʣʠʢʘ 5.1. ʉʣʦʿʝʚʠ ʦʪʚʦʨʝʥʝ ʤʨʝʞʝ ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ 

ʉʘʚʨʝʤʝʥʝ ʤʨʝʞʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ IP ʧʣʘʪʬʦʨʤʠ, ʧʘ ʿʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʘ ʤʨʝʞʘ ʢʦʿʝ ˂ʝ ʩʝ ʨʝʘʣʠʟʦʚʘʪʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʥʘ ʩʣʦʿʫ ʪʨʘʥʩʧʦʨʪʥʝ ʤʨʝʞʝ ʪʘʢʚʘ. 

ʉʧʝʮʠʬʠʯʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʧʦʩʪʦʿʝ ʠ ʦʥʝ ʩʫ ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ ʚʝʟʘʥʝ ʟʘ 

ʜʠʩʪʨʠʙʫʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʩʘʜʨʞʘʿʘ ʢʘ ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʮʠʤʘ. 

ʅʠʚʦ ʨʘʟʤʝʥʝ ʦʪʚʦʨʝʥʠʭ ʩʝʨʚʠʩʘ ʦʙʝʟʙʝʹʫʿʝ ʢʦʤʧʣʝʪʥʫ ʟʘʰʪʠʪʫ ʤʨʝʞʝ ʢʘʦ ʠ ʘʫʪʦʤʘʪʩʢʫ 

ʢʦʥʪʨʦʣʫ ʨʘʜʘ ʩʚʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʤʦʜʝʣʘ. ʆʚʘʿ ʥʠʚʦ ʩʘʜʨʞʠ ʠʥʪʝʨʬʝʿʩʝ ʢʘ ʢʨʘʿˁʠʤ 

ʢʦʨʠʩʥʠʮʠʤʘ, ʦʜʥʦʩʥʦ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʪʨʞʠʰʪʝ ʢʨʘʿˁʠʭ ʢʦʨʠʩʥʠʢʘ ʫʩʣʫʛʘ, ʘʣʠ ʠ ʠʥʪʝʨʬʝʿʩʝ 

ʢʘ ʚʠʨʪʫʝʣʥʠʤ ʧʨʦʚʘʿʜʝʨʠʤʘ ʧʦʿʝʜʠʥʠʭ ʩʝʨʚʠʩʘ ʥʘ ʩʣʦʿʫ ʠʟʥʘʜ. ɼʘʢʣʝ, ʥʠʚʦ ʨʘʟʤʝʥʝ ʧʦʚʝʟʫʿʝ 

ʚʠʨʪʫʝʣʥʝ ʧʨʫʞʘʦʮʝ ʫʩʣʫʛʘ ʠ ʢʨʘʿˁʝ ʢʦʨʠʩʥʠʢʝ. 

ʋ ʩʣʦʞʝʥʦʿ ʤʨʝʞʠ ʿʝ, ʤʝʹʫʪʠʤ, ʤʦʛʫ˂ʝ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʝ ʩʮʝʥʘʨʠʿʝ ʚʝʟʘʥʝ ʟʘ ʥʘʤʝʥʫ ʤʨʝʞʝ ʠ 

ʞʝˀʝʥʝ ʩʝʨʚʠʩʝ. ʉʪʦʛʘ ʩʝ ʤʨʝʞʝ ʚʝʨʪʠʢʘʣʥʦ ʠʥʪʝʛʨʠʩʘʥʠʭ ʦʧʝʨʘʪʦʨʘ, ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʩʠʩʪʝʤʘ 

ʠʣʠ ʥʝʢʠʭ ʜʨʫʛʠʭ ʜʠʩʪʨʠʙʫʪʠʚʥʠʭ ʩʠʩʪʝʤʘ, ʤʦʛʫ ʦʜʚʦʿʠʪʠ ʚʝ˂ ʥʘ ʥʠʚʦʫ ʧʘʩʠʚʥʠʭ ʦʧʪʠʯʢʠʭ 

ʤʨʝʞʘ, ʘʣʠ ʫʟ ʜʝʬʠʥʠʩʘˁʝ ʥʘʜʣʝʞʥʦʩʪʠ ʠ ʦʙʘʚʝʟʘ ʠʟʤʝʹʫ ʦʧʝʨʘʪʦʨʘ.   
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ʇʦʩʣʦʚʘˁʝ ʩʘ 

ʩʪʘʥʦʚʥʠʰʪʚʦʤ

ɸʢʪʠʚʥʘ 

ʤʨʝʞʘ

ʇʘʩʠʚʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ

ɺʝʨʪʠʢʘʣʥʦ 

ʠʥʪʝʛʨʠʩʘʥʠ 

ʦʧʝʨʘʪʦʨʠ

ɺʝʨʪʠʢʘʣʥʠ 

ʧʨʦʚʘʿʜʝʨʠ 

ʩʝʨʚʠʩʘ

ɺʣʘʩʥʠʢ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ

ɺʝʨʪʠʢʘʣʥʦ 

ʠʥʪʝʛʨʠʩʘʥʠ

ʇʘʩʠʚʥʦ 

ʜʝˀʝˁʝ

ɸʢʪʠʚʥʦ 

ʜʝˀʝˁʝ

ʇʦʪʧʫʥʦ 

ʦʜʚʘʿʘˁʝ

ʌʠʟʠʯʢʠ 

ʧʨʦʚʘʿʜʝʨʠ ʩʝʨʚʠʩʘ

ʌʠʟʠʯʢʠ 

ʧʨʦʚʘʿʜʝʨʠ ʩʝʨʚʠʩʘ

ɺʝʨʪʠʢʘʣʥʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥ

ʠ ʧʨʦʚʘʿʜʝʨʠ

ʄʨʝʞʥʠ 

ʦʧʝʨʘʪʦʨʠ

ɺʣʘʩʥʠʢ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ

ʂʦʥʢʫʨʝʥʮʠʿʘ
ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘ 

ʢʦʥʢʫʨʝʥʮʠʿʘ

ʂʦʥʢʫʨʝʥʪʥʠ ʩʝʨʚʠʩ 

ñʦʪʚʦʨʝʥ ʧʨʠʩʪʫʧò

ʇʨʦʧʠʩʠ
ʇʨʠʩʪʫʧ ʢʘʥʘʣʠʤʘ 

ʠ ʩʪʫʙʦʚʠʤʘ

ʈʝʛʫʣʠʩʘʥʘ 

ʧʘʩʠʚʥʘ ʧʨʦʜʘʿʘ ʥʘ 

ʚʝʣʠʢʦ

ʈʝʛʫʣʠʩʘʥʘ 

ʘʢʪʠʚʥʘ ʧʨʦʜʘʿʘ ʥʘ 

ʚʝʣʠʢʦ

ʈʝʛʫʣʠʩʘʥʘ 

ʧʘʩʠʚʥʘ ʠ ʘʢʪʠʚʥʘ 

ʧʨʦʜʘʿʘ ʥʘ ʚʝʣʠʢʦ

 

ʉʣʠʢʘ 5.2. ʇʨʦʮʝʜʫʨʝ ʩʘ ʢʦʿʠʤʘ ʩʝ ʦʧʝʨʘʪʦʨʠ ʤʨʝʞʝ ʠ ʧʨʫʞʘʦʮʠ ʫʩʣʫʛʘ ʩʨʝ˂ʫ ʫ ʧʦʩʣʦʚʘˁʫ 

ʄʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʩʝ ʦʨʛʘʥʠʟʫʿʫ ʠ ʨʘʜʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

 

1. ʇʘʩʠʚʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʫʢˀʫʯʫʿʝ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʩʫ ʥʝʦʧʭʦʜʥʠ ʧʨʠ ʠʟʛʨʘʜˁʠ ʤʨʝʞʘ, ʢʘʦ 

ʰʪʦ ʩʫ ʦʧʪʠʯʢʠ ʢʘʙʣʦʚʠ, ʨʦʚʦʚʠ, ʮʝʚʠ ʠ ʩʪʫʙʦʚʠ, ʠ ʩʣʠʯʥʦ. ʅʘ ʦʚʘʢʚʝ ʝʣʝʤʝʥʪʝ ʩʝ 

ʧʦʩʪʘʚˀʘʿʫ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʟʘʰʪʠʪʝ ʦʧʪʠʯʢʠʭ ʢʘʙʣʦʚʘ, ʜʠʩʪʨʠʙʫʮʠʦʥʠ ʨʘʤʦʚʠ, ʧʝʯ ʧʘʥʝʣʠ, 

ʧʦʣʠʮʝ ʟʘ ʩʧʣʘʿʩʦʚʘˁʝ ʠ ʜʨʫʛʦ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʫ ʯʠʿʦʿ ʿʝ ʥʘʜʣʝʞʥʦʩʪʠ ʦʚʘʿ ʩʣʦʿ ʤʨʝʞʝ, 

ʦʜʛʦʚʦʨʥʘ ʿʝ ʟʘ ʧʣʘʥʠʨʘˁʝ ʪʨʘʩʘ, ʧʨʝʛʦʚʘʨʘˁʝ ʚʝʟʘʥʦ ʟʘ ʧʨʘʚʦ ʧʫʪʘ, ʛʨʘʹʝʚʠʥʩʢʝ ʨʘʜʦʚʝ ʠ 

ʠʥʩʪʘʣʘʮʠʿʫ ʦʧʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.  

2. ɸʢʪʠʚʥʘ ʤʨʝʞʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʫʨʝʹʘʿʠ ʢʦʿʠ ʦʞʠʚˀʘʚʘʿʫ ʧʘʩʠʚʥʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʨʫʞʘʿʫ ʦʧʝʨʘʪʠʚʥʫ ʧʦʜʨʰʢʫ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʦ ʧʦʚʝʟʠʚʘˁʝ ʚʣʘʢʘʥʘ. 

ʉʪʨʘʥʘ ʢʦʿʘ ʿʝ ʦʜʛʦʚʦʨʥʘ ʟʘ ʦʚʘʿ ʩʣʦʿ ʧʨʦʿʝʢʪʫʿʝ, ʛʨʘʜʠ ʠ ʝʢʩʧʣʦʘʪʠʰʝ ʘʢʪʠʚʥʝ ʫʨʝʹʘʿʝ 

ʤʨʝʞʝ. 

3. ʇʨʦʜʘʿʘ ʥʘ ʤʘʣʦ ʩʝ ʫʢˀʫʯʫʿʝ ʢʘʜʘ ʩʫ ʧʦʚʝʟʘʥʠ ʧʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ ʩʣʦʿ ʤʨʝʞʝ. ʅʘ ʦʚʦʤ 

ʩʣʦʿʫ ʦʩʥʦʚʥʘ ʢʦʥʝʢʪʠʚʥʦʩʪ ʠʥʪʝʨʥʝʪʘ ʠ ʫʧʨʘʚˀʘʥʠ ʩʝʨʚʠʩʠ, ʢʘʦ ʰʪʦ ʿʝ IPTV, ʩʫ ʧʦʚʝʟʘʥʠ 

ʠ ʧʨʝʧʘʢʦʚʘʥʠ ʠ ʢʘʦ ʪʘʢʚʠ ʧʦʥʫʹʝʥʠ ʢʦʨʠʩʥʠʮʠʤʘ.  

4. ɺʝʨʪʠʢʘʣʥʘ ʠʥʪʝʛʨʘʮʠʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʦʧʝʨʘʪʦʨ ʢʦʥʪʨʦʣʠʰʝ ʪʨʠ ʩʣʦʿʘ ʤʨʝʞʝ (ʧʘʩʠʚʥʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘʢʪʠʚʥʫ ʤʨʝʞʫ ʠ ʧʦʩʣʦʚʘˁʝ ʩʘ ʩʪʘʥʦʚʥʠʰʪʚʦʤ, ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʧʦʥʫʜʫ 

ʩʝʨʚʠʩʘ). ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʦʧʝʨʘʪʦʨ ʢʦʿʠ ʞʝʣʠ ʜʘ ʥʫʜʠ ʩʝʨʚʠʩʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ 

ʫ ʠʩʪʦʿ ʦʙʣʘʩʪʠ, ʤʦʨʘ ʜʘ ʨʘʟʚʠʿʘ ʩʦʧʩʪʚʝʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʜʘ ʤʘʨʢʝʪʠʥʛ ʫʩʤʝʨʠ ʢʘ 

ʢʨʘʿˁʝʤ ʢʦʨʠʩʥʠʢʫ. ʊʘʢʦ ʩʝ ʧʦʩʪʠʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʢʦʥʢʫʨʝʥʮʠʿʘ. 

5. ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʧʘʩʠʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʢʦʨʠʰ˂ʝˁʫ ʿʝʜʥʝ ʦʜʨʝʹʝʥʝ 

ʧʘʩʠʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʦʿʫ ʦʜʨʞʘʚʘ ʚʣʘʩʥʠʢ. ɸʢʪʠʚʥʠ ʠ ʩʝʨʚʠʩʥʠ ʩʣʦʿʝʚʠ ʩʫ ʫ 

ʚʣʘʩʥʠʰʪʚʫ ʨʘʟʣʠʯʠʪʠʭ ʦʨʛʘʥʠʟʘʮʠʿʘ. ɼʨʫʛʠ ʩʝʨʚʠʩʥʠ ʧʨʦʚʘʿʜʝʨ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʠʩʪʫ 

ʧʘʩʠʚʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʘ ʧʨʚʠʤ, ʘʣʠ ʤʦʨʘ ʜʘ ʠʥʚʝʩʪʠʨʘ ʫ ʘʢʪʠʚʥʫ ʤʨʝʞʥʫ ʦʧʨʝʤʫ ʢʦʿʫ 

ʩʘʤ ʧʦʢʨʝ˂ʝ ʠ ʦʜʨʞʘʚʘ.   

6. ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʘʢʪʠʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʪʦʤʝ ʜʘ ʿʝʜʘʥ ʦʧʝʨʘʪʦʨ 

ʧʦʩʝʜʫʿʝ ʧʘʩʠʚʥʫ ʠ ʘʢʪʠʚʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʊʘʿ ʦʧʝʨʘʪʦʨ ʫʧʨʘʚˀʘ ʘʢʪʠʚʥʦʤ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ ʠ ʦʜʨʞʘʚʘ ʿʝ. ʆʚʘʿ ʚʝʨʪʠʢʘʣʥʦ ʠʥʪʝʛʨʠʩʘʥ ʦʧʝʨʘʪʦʨ ʠʟʥʘʿʤˀʫʿʝ ʥʘ 

ʚʝʣʠʢʦ ʧʨʠʩʪʫʧ ʰʠʨʦʢʦʧʦʿʘʩʥʦʿ ʤʨʝʞʠ ʨʘʟʣʠʯʠʪʠʤ ʧʨʦʚʘʿʜʝʨʠʤʘ ʩʝʨʚʠʩʘ ʢʦʿʠ ʪʘʜʘ 

ʨʘʟʚʠʿʘʿʫ ʢʦʥʢʫʨʝʥʮʠʿʫ ʙʦʨʝ˂ʠ ʩʝ ʟʘ ʢʦʨʠʩʥʠʢʝ.  
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7. ʇʦʪʧʫʥʘ ʩʝʧʘʨʘʮʠʿʘ ʦʜʛʦʚʘʨʘ ʩʣʫʯʘʿʫ ʫ ʢʦʿʝʤ ʿʝ ʚʣʘʩʥʠʰʪʚʦ ʥʘʜ ʩʣʦʿʝʚʠʤʘ ʠʟʜʝˀʝʥʦ. 

ʉʘʚʢʠ ʩʣʦʿ ʧʨʠʧʘʜʘ ʜʨʫʛʦʤ ʚʣʘʩʥʠʢʫ ʠ ʩʚʦʿʫ ʜʦʙʠʪ ʦʩʪʚʘʨʫʿʝ ʠʟʥʘʿʤˀʠʚʘˁʝʤ ʧʨʠʩʪʫʧʘ 

ʧʘʩʠʚʥʦʿ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʿʝʜʥʦʤ ʠʣʠ ʚʠʰʝ ʦʧʝʨʘʪʦʨʘ, ʢʦʿʠ ʥʘ ʜʘˀʝ ʠʟʥʘʿʤˀʫʿʫ ʥʘ ʚʝʣʠʢʦ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ʦʜʥʦʩʥʦ ʩʝʨʚʠʩʝ ʥʘ ʤʘʣʦʧʨʦʜʘʿʥʦʤ ʪʨʞʠʰʪʫ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʟʥʘʯʘʿ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ, ʘ ʧʦʩʝʙʥʦ ʧʨʠʩʪʫʧʥʠʭ ʤʨʝʞʘ, ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʿʝ 

2014. ʛʦʜʠʥʝ ʫʩʚʦʿʠʣʘ ʜʠʨʝʢʪʠʚʫ ʢʦʿʘ ʧʨʦʤʦʚʠʰʝ ʟʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʨʝʩʫʨʩʘ, ʢʘʦ ʠ ʟʘʿʝʜʥʠʯʢʫ ʠʟʛʨʘʜˁʫ ʥʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʉʭʦʜʥʦ ʦʚʦʿ ʜʠʨʝʢʪʠʚʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʤ ʦʧʝʨʘʪʦʨʠʤʘ ˂ʝ ʩʝ ʦʤʦʛʫ˂ʠʪʠ ʿʝʜʥʦʩʪʘʚʥʠʿʘ ʠʟʛʨʘʜˁʘ ʥʝʦʧʭʦʜʥʠʭ 

ʢʘʧʘʮʠʪʝʪʘ ʠ ʿʝʜʥʦʚʨʝʤʝʥʦ ʫʙʨʟʘʪʠ ʨʘʟʚʦʿ ʢʦʥʢʫʨʝʥʮʠʿʝ, ʩʣʠʢʘ 5.2. 

5.1. ʀʟʛʨʘʜˁʘ ʥʦʚʠʭ ʠ ʢʦʥʩʦʣʠʜʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʠʩʪʝʤʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ 

ʋ ʧʦʛʣʘʚˀʫ 3. ʿʝ ʠʟʚʨʰʝʥʘ ʜʝʪʘˀʥʘ ʘʥʘʣʠʟʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ 

ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ʂʦʥʩʪʘʪʦʚʘʥʝ ʩʫ ʩʣʘʙʝ ʪʘʯʢʝ ʫ ʨʘʟʚʦʿʫ ʀʂʊ-ʘ ʠ, ʩ 

ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʫʧʨʘʚʦ ʦʥʝ, ʠʩʢʘʟʘʥʝ ʢʘʦ ʢʘʪʝʛʦʨʠʿʘ ʧʦʚʝʟʘʥʦʩʪ ʠ ʦʥʦ ʰʪʦ ʥʘʿʚʠʰʝ ʫʪʠʯʝ ʥʘ ʪʦ, 

ʪʿ. ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʚʝʣʠʢʠʭ ʙʨʟʠʥʘ, ʧʨʝʜʫʩʣʦʚ ʜʘˀʝʛ ʨʘʟʚʦʿʘ, ʨʘʟʤʘʪʨʘʥʝ ʩʫ ʪʝʭʥʦʣʦʛʠʿʝ 

ʯʠʿʦʤ ʙʠ ʧʨʠʤʝʥʦʤ ʤʦʛʣʦ ʜʘ ʩʝ ʧʦʙʦˀʰʘ ʩʪʘˁʝ ʫ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ. ʉʪʦʛʘ ʿʝ ʫ 

ʙʫʜʫ˂ʥʦʩʪʠ ʥʝʦʧʭʦʜʥʦ ʧʨʚʦ ʠʟʛʨʘʜʠʪʠ ʠ ʜʦʧʫʥʠʪʠ ʧʦʩʪʦʿʝ˂ʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ.  

ɼʝʤʦʛʨʘʬʩʢʘ 

ʘʥʘʣʠʟʘ

ʇʨʦʮʝʩ

ʧʨʦʜʘʿe

ʆʜʣʫʢʘ

ɹʫ˅ʝʪ

ɻʨʘʹʝʚʠʥʩʢʠ 

ʨʘʜʦʚʠ

ʀʥʞʝˁʝʨʩʪʚʦ

ʚʠʩʦʢʦʛ ʥʠʚʦʘ

ɼʝʪʘˀʥʠ 

ʠʥʞʝˁʝʨʠʥʛ

ɸʢʪʠʚʠʨʘˁʝ 

ʩʝʨʚʠʩʘ

ɺʣʘʩʥʠʢ ʧʨʦʿʝʢʪʫʿʝ ʤʨʝʞʝ ʩʦʧʩʪʚʝʥʠʤ 

ʩʥʘʛʘʤʘ ʠʣʠ ʘʥʛʘʞʫʿʝ ʪʨʝ˂ʝ ʣʠʮʝ

ɼʦʟʚʦʣʝ

ʀʟʚʦʹʘʯʠ ʛʨʘʹʝʚʠʥʩʢʠʭ ʨʘʜʦʚʘ ʩʝ ʢʨʝ˂ʫ ʫ 

ʩʚʠʤ ʟʦʥʘʤʘ ʠʟʫʟʝʚ ʩʝʨʚʠʩʥʝ. 

ʄʦʞʝ ʜʘ ʩʝ ʫʨʘʜʠ

ʫ ʿʝʜʥʦʿ ʬʘʟʠ

ʀʥʞʝˁʝʨʠʥʛ ʢʦʤʧʘʥʠʿʝ ʩʝ ʰʠʨʝ ʫ 

ʫʧʨʘʚˀʘˁʫ ʧʨʦʿʝʢʪʠʤʘ

 
ʉʣʠʢʘ 5.3. ʇʨʦʮʝʜʫʨʝ ʧʨʠ ʠʟʛʨʘʜˁʠ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ 

ʋ ʧʦʩʪʫʧʢʫ ʠʟʛʨʘʜˁʝ ʤʨʝʞʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʜʝʪʘˀʥʫ 

ʘʥʘʣʠʟʫ ʩʪʘˁʘ ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʧʦʿʝʜʠʥʝ ʣʦʢʘʣʥʝ ʠ ʨʝʛʠʦʥʘʣʥʝ ʦʙʣʘʩʪʠ. ɱʝʜʘʥ ʦʜ ʧʨʚʠʭ 

ʝʣʝʤʝʥʘʪʘ ʦʚʝ ʘʥʘʣʠʟʝ ʿʝʩʪʝ ʧʨʦʮʝʥʘ ʠʥʜʝʢʩʘ ʩʧʨʝʤʥʦʩʪʠ ʤʨʝʞʝ, ʘ ʟʘʪʠʤ ʧʨʦʮʝʥʘ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʧʨʠʩʪʫʧʘ ʚʝʣʠʢʠʭ ʙʨʟʠʥʘ. ɺʘʞʘʥ ʢʦʨʘʢ ʥʘʚʝʜʝʥʝ ʘʥʘʣʠʟʝ ʿʝ ʠʟʨʘʜʘ ʤʘʧʘ 

ʜʦʩʪʫʧʥʦʩʪʠ broadband-ʘ.  

ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʰʠʨʝˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʩʫ ʚʝʟʘʥʠ ʟʘ ʙʫ˅ʝʪ, ʠʟʨʘʜʝ ʧʣʘʥʦʚʘ ʠ 

ʧʨʦʿʝʢʘʪʘ, ʢʘʦ ʠ ʧʨʠʙʘʚˀʘˁʝ ʜʦʟʚʦʣʘ ʟʘ ʛʨʘʜˁʫ. ʇʦ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʚʠʭ ʢʦʨʘʢʘ, ʧʨʠʩʪʫʧʘ ʩʝ 

ʜʝʪʘˀʥʦʤ ʠʥʞʝˁʝʨʠʥʛʫ ʠ ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ, ʧʨʠʤʘʨʥʦ ʚʝʟʘʥʠʤ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʦʩʥʦʚʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.    

ʅʘ ʢʨʘʿʫ, ʘʢʪʠʚʠʨʘʿʫ ʩʝ ʩʝʨʚʠʩʠ ʟʙʦʛ ʢʦʿʠʭ ʿʝ ʠ ʩʧʨʦʚʝʜʝʥ ʩʣʦʞʝʥ ʧʦʩʪʫʧʘʢ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 

5.3. ʉʚʘʢʘʢʦ ʜʘ ʿʝ ʥʘʿʪʝʞʝ ʦʙʝʟʙʝʜʠʪʠ ʙʫ˅ʝʪ ʢʦʿʠ, ʫ ʩʣʫʯʘʿʫ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ, 

ʧʨʝʚʘʟʠʣʘʟʠ ʥʝʢʦʣʠʢʦ ʤʠʣʠʿʘʨʜʠ ɽʫʨ-ʘ2. ʋ ʨʘʟʤʘʪʨʘˁʫ ʫʢʫʧʥʦʛ ʙʫ˅ʝʪʘ ʤʦʨʘ ʩʝ ʠʤʘʪʠ  ʚʠʜʫ ʜʘ 

ʩʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʤʘʢʩʠʤʘʣʥʝ ʙʨʟʠʥʝ, ʢʦʿʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʦʙʝʟʙʝʹʫʿʫ ʠʣʠ ʢʦʿʝ ʩʝ ʦʜ ˁʠʭ 

ʟʘʭʪʝʚʘʿʫ, ʩʪʘʣʥʦ ʧʦʤʝʨʘʿʫ. ʋ ɼʠʛʠʪʘʣʥʦʿ ʘʛʝʥʜʠ ɽʚʨʦʧʝ ʩʝ ʧʣʘʥʠʨʘʣʦ 30 Mbps, ʩʘʜʘ ʩʝ ʩʤʘʪʨʘ 

                                                           
2 ʈʝʧʫʙʣʠʢʘ ʇʦˀʩʢʘ ʿʝ ʧʣʘʥʠʨʘʣʘ ʚʠʰʝ ʦʜ 5 ʤʠʣʠʿʘʨʜʠ, ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ ʚʠʰʝ ʦʜ 2 ʤʠʣʠʿʘʨʜʝ.  
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ʜʘ ʥʝ ʪʨʝʙʘ ʨʘʟʤʠʰˀʘʪʠ ʦ ʚʨʝʜʥʦʩʪʠʤʘ ʠʩʧʦʜ 100 Mbps, ʘ ʮʠˀ ʿʝ ʚʝ˂ ʥʘ 1 Gbps. ʊʦ ʩʝ 

ʧʨʘʢʪʠʯʥʦ ʩʚʦʜʠ ʥʘ ʥʝʦʧʭʦʜʥʦʩʪ ʫʚʦʹʝˁʘ ʦʧʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ. ʂʘʢʦ ʿʝ ʪʦ ʟʘʠʩʪʘ ʥʝʤʦʛʫ˂ʝ 

ʨʝʘʣʠʟʦʚʘʪʠ ʫ ʨʫʨʘʣʥʠʤ ʢʨʘʿʝʚʠʤʘ, ʦʥʜʘ ʩʝ ʧʨʝʜʣʘʞʝ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʘ ʤʦʞʝ ʧʦʧʫʥʠʪʠ ʧʨʦʮʝʧ 

(ʧʦʛʣʘʚˀʝ 4).   

5.1.1. ʈʝʣʝʚʘʥʪʥʠ ʜʝʤʦʛʨʘʬʩʢʠ ʧʦʜʘʮʠ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ 

ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ, ʧʨʝʤʘ ʧʦʧʠʩʫ 2011. ʛʦʜʠʥʝ, ʙʨʦʿ 

ʩʪʘʥʦʚʥʠʢʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʿʝ 7.186.862, ʘ ʙʨʦʿ ʜʦʤʘ˂ʠʥʩʪʘʚʘ 2.487.886. ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 

ʪʝʨʦʨʠʿʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʿʝ 77.474 km2.  

ʊʘʙʝʣʘ 5.1.  ɼʝʤʦʛʨʘʬʩʢʠ ʧʦʜʘʮʠ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ3 ʧʨʝʤʘ ʈʝʧʫʙʣʠʯʢʦʤ ʟʘʚʦʜʫ ʟʘ 

ʩʪʘʪʠʩʪʠʢʫ (2011. ʛʦʜʠʥʘ):  ʈʫʨʘʣʥʘ ʜʦʤʘ˂ʠʥʩʪʚʘ ʠ ʨʫʨʘʣʥʘ ʧʦʚʨʰʠʥʘ ʪʝʨʠʪʦʨʠʿʝ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ 

ɹʨʦʿ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ 

ʇʨʦʮʝʥʘʪ ʫʨʙʘʥʠʭ 

ʜʦʤʘ˂ʠʥʩʪʘʚʘ (%) 

ʇʨʦʮʝʥʘʪ ʨʫʨʘʣʥʠʭ 

ʜʦʤʘ˂ʠʥʩʪʘʚʘ  (%) 

2487886.00 59.44 40.56 

ʋʢʫʧʥʘ ʧʦʚʨʠhʥʘ ʪʝʨʠʪʦʨʠʿʝ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ (km2) 

ʇʨʦʮʝʥʘʪ ʫʨʙʘʥʠʭ ʧʦʚʨʰʠʥʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ (%) 

ʇʨʦʮʝʥʘʪ ʨʫʨʘʣʥʠʭ ʧʦʚʨʠhʥʘ 

ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ4 

77474.00 15.00 85.00 

ʋʢʫʧʥʘ ʧʦʚʨʠhʥʘ ʪʝʨʠʪʦʨʠʿʝ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ (km2) ʋʨʙʘʥʝ ʧʦʚʨʠhʥʝ (km2) ʈʫʨʘʣʥʝ ʧʦʚʨʠhʥʝ (km2) 

77474 11621.10 65852.90 

ɹʨʦʿ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ 

ɹʨʦʿ ʫʨʙʘʥʠʭ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ 

ʫʨʙʘʥʠʤ ʧʦʜʨʫʯʿ ʠʤʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ɹʨʦʿ ʨʫʨʘʣʥʠʭ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ  

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

2487886.00 1478799.44 1009086.56 

ɹʨʦʿ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʧʦ 1(km2) 

ɹʨʦʿ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ ʫʨʙʘʥʠʤ 

ʧʦʜʨʫʯʿ ʠʤʘ ʧʦ 1 (km2) 

ɹʨʦʿ ʜʦʤʘʠ˂ʥʩʪʘʚʘ ʫ ʨʫʨʘʣʥʠʤ 

ʧʦʜʨʫʯʿ ʠʤʘ ʧʦ 1 (km2) 

32.11 127.25 15.32 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ 

ʇʨʦʮʝʥʘʪ ʩʪʘʥʦʚʥʠʪhʚʘ ʫ 

ʫʨʙʘʥʠʤ ʧʦʜʨʫʯʿ ʠʤʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʇʨʦʮʝʥʘʪ ʩʪʘʥʦʚʥʠʪhʚʘ  ʫ 

ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿ ʠʤʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ5 

7186862.00 45.00 55.00 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʫʨʙʘʥʠʤ 

ʧʦʜʨʫʯʿʠʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʨʫʨʘʣʥʠʤ 

ʧʦʜʨʫʯʿʠʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

7186862.00 3234087.90 3952774.10 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʧʦ 1 (km2) 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʫʨʙʘʥʠʤ 

ʧʦʜʨʫʯʿ ʠʤʘ ʧʦ 1 (km2) 

ɹʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʨʫʨʘʣʥʠʤ 

ʧʦʜʨʫʯʿ ʠʤʘ ʧʦ 1 (km2) 

92.76 278.29 60.02 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʧʦ 

ʜʦʤʘ˂ʠʥʩʪʚʫ  ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ ʫ ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ 

2.89 2.19 3.92 

 

                                                           
3 ʇʦʜʘʮʠ ʥʘʚʝʜʝʥʠ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʥʝ ʦʙʫʭʚʘʪʘʿʫ ʧʦʜʘʪʢʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʪʝʨʠʪʦʨʠʿʫ ɸʫʪʦʥʦʤʥʝ ʧʦʢʨʘʿʠʥʝ 

ʂʦʩʦʚʦ ʠ ʄʝʪʦʭʠʿʘ. 
4 ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ OECD 
5 ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘʧʦʰˀʘʚʘˁʘ ʟʘ ʧʝʨʠʦʜ 2011-2020. ʛʦʜʠʥʝ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʟʘ ʨʘʜ, ʟʘʧʦʰˀʘʚʘˁʝ, ʙʦʨʘʯʢʘ  

ʠ ʩʦʮʠʿʘʣʥʘ ʧʠʪʘˁʘ. 
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ʅʘ ʦʩʥʦʚʫ ʊʘʙʝʣʝ 5.1, ʚʠʜʠ ʩʝ ʜʘ ʿʝ ʪʝʨʠʪʦʨʠʿʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ʚʝʣʠʢʦʤ ʧʨʦʮʝʥʪʫ ʨʫʨʘʣʥʘ 

(85%) ʠ ʫ ʪʦʿ ʦʙʣʘʩʪʠ ʞʠʚʠ 55% ʩʪʘʥʦʚʥʠʰʪʚʘ, ʘ ʩʘʤʦ 40.56% ʧʨʝʜʩʪʘʚˀʘ ʨʫʨʘʣʥʘ 

ʜʦʤʘ˂ʠʥʩʪʚʘ (ʙʘʚʝ ʩʝ ʧʦʩʣʦʚʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʨʫʨʘʣ) ʩʘ ʫ ʧʨʦʩʝʢʫ 3.92 ʯʣʘʥʘ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ 

ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʘʨʘʯʢʠʭ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʫ ʨʫʨʘʣʥʠʤ ʧʦʜʨʫʯʿʠʤʘ, 

ʿʘʩʥʦ ʿʝ ʜʘ ʜʨʫʛʫ ʚʝʣʠʢʫ ʢʘʪʝʛʦʨʠʿʫ ʯʠʥʝ ʙʨʦʿʯʘʥʦ ʚʝʣʠʢʘ ʨʫʨʘʣʥʘ ʜʦʤʘ˂ʠʥʩʪʚʘ ʢʦʿʘ ʩʝ 

ʧʨʝʪʝʞʥʦ ʙʘʚʝ ʧʦˀʦʧʨʠʚʨʝʜʦʤ.  

ʋ ʠʩʪʦ ʚʨʝʤʝ, ʫ 15% ʪʝʨʠʪʦʨʠʿʝ ʢʦʿʘ ʿʝ ʫʨʙʘʥʘ ʞʠʚʠ 45% ʩʪʘʥʦʚʥʠʢʘ, ʫ 59.44%  ʜʦʤʘ˂ʠʥʩʪʘʚʘ. 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʯʣʘʥʦʚʘ ʪʠʭ ʜʦʤʘ˂ʠʥʩʪʘʚʘ ʿʝ 2.19. 

ʊʘʙʝʣʘ 5.2. ʆʩʥʦʚʥʠ ʠʥʜʠʢʘʪʦʨʠ ʪʨʞʠʰʪʘ ʨʘʜʘ ʟʘ ʫʨʙʘʥʦ ʠ ʨʫʨʘʣʥʦ ʩʪʘʥʦʚʥʠʰʪʚʦ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʪʘʥʦʚʥʠʰʪʚʘ 

ʉʪʦʧʘ ʘʢʪʠʚʥʦʩʪʠ ʉʪʦʧʘ ʟʘʧʦʩʣʝʥʦʩʪʠ 
ʉʪʦʧʘ 

ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ 

ʋʨʙʘʥʦ 
ʈʫʨʘʣʥ

ʦ 
ʋʨʙʘʥʦ ʈʫʨʘʣʥʦ ʋʨʙʘʥʦ ʈʫʨʘʣʥʦ 

ʇʦʣ 
ʄʫʰʢʘʨʮʠ 66,1 73,1 54,3 64,8 17,9 11,3 

ɾʝʥʝ 53,4 52,0 43,1 43,5 19,2 16,3 

ʆʙʨʘʟʦʚʘˁʝ 

ʅʠʞʝ 29,6 51,3 20,6 46,4 30,4 9,6 

ʉʨʝʜˁʝ 63,1 70,3 50,4 59,2 20,1 15,8 

ɺʠʩʦʢʦ/ʚʠʰʝ 80,0 77,7 72 68,3 10,0 12,1 

ʉʪʘʨʦʩʥʘ 

ʢʘʪʝʛʦʨʠʿʘ 

15-24 25,3 32,7 14,6 19,9 42,0 39,2 

25-49 82,6 79,1 68 68,8 17,7 13,0 

50-64 45,0 56,6 38,6 52,7 14,2 7,0 

 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʚʝʟʘʥʠʭ ʟʘ ʨʫʨʘʣʥʦ ʠ ʫʨʙʘʥʦ ʩʪʘʥʦʚʥʠʰʪʚʦ ʧʦʢʘʟʫʿʝ ʜʘ ʧʦʩʪʦʿʝ 

ʚʝʣʠʢʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʧʦʧʫʣʘʮʠʿʝ. ɻʦʪʦʚʦ ʩʚʠ ʠʥʜʠʢʘʪʦʨʠ ʫʢʘʟʫʿʫ ʥʘ ʣʦʰʠʿʠ ʞʠʚʦʪʥʠ 

ʩʪʘʥʜʘʨʜ ʨʫʨʘʣʥʦʛ ʩʪʘʥʦʚʥʠʰʪʚʘ. ɻʨʫʙʘ ʧʨʦʮʝʥʘ ʛʫʩʪʠʥʝ ʥʘʩʝˀʝʥʦʩʪʠ, ʪʿ.  ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ 

ʩʪʘʥʦʚʥʠʰʪʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ, ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 5.4. 

 

ʅʘ ʫʩʧʝʭ ʝʢʦʥʦʤʠʿʝ ʿʝʜʥʝ ʜʨʞʘʚʝ ʫʪʠʯʝ 

ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʚʨʰʠ ʨʘʟʤʝʥʘ ʧʦʜʘʪʘʢʘ, 

ʢʘʦ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ˂ʝ ʪʠ ʧʦʜʘʮʠ ʙʠʪʠ 

ʫʧʦʪʨʝʙˀʝʥʠ ʫ ʨʘʟʚʦʿʫ ʝʢʦʥʦʤʠʿʝ, ʫ 

ʧʨʝʜʚʠʹʘˁʫ ʧʨʦʤʝʥʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ 

ʪʨʞʠʰʪʠʤʘ, ʢʘʦ ʧʨʝʜʫʩʣʦʚʫ ʟʘ ʜʦʥʦʰʝˁʝ 

ʚʘʞʥʠʭ ʦʜʣʫʢʘ ʚʝʟʘʥʠʭ ʟʘ ʜʘˀʠ ʨʘʟʚʦʿ 

ʝʢʦʥʦʤʠʿʝ,  ʫ ʫʚʦʹʝˁʫ ʥʦʚʠʭ ʩʝʨʚʠʩʘ ʠ 

ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʚʘʞʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ.  

ɼʘʢʣʝ, ʠʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʘ ʧʨʫʞʘ 

ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʫʙʨʟʘʥʠ ʨʘʟʚʦʿ ʥʘʮʠʦʥʘʣʥʝ 

ʝʢʦʥʦʤʠʿʝ ʙʘʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪʥʠʤ 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ. ʉʪʦʛʘ ʩʝ ʦʯʝʢʫʿʝ ʨʘʟʚʦʿ 

ʩʝʨʚʠʩʘ ʢʦʿʠ ʧʨʦʤʦʚʰʫ ʝʥʝʨʛʝʪʩʢʫ 

ʝʬʠʢʘʩʥʦʩʪ, ʩʦʬʠʩʪʠʮʠʨʘʥʦ ʫʧʨʘʚˀʘˁʝ 

(ʧʦˀʦ)ʧʨʠʚʨʝʜʥʠʤ ʠʣʠ ʚʦʜʦʧʨʠʚʨʝʜʥʤ 

ʨʝʩʫʨʩʠʤʘ ʠ ʜʨ.  ʉʣʠʢʘ 5.4. ʇʦʧʫʣʘʮʠʦʥʘ ʩʪʨʫʢʪʫʨʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ ʠʩʢʘʟʘʥʘ ʧʦ ʦʧʰʪʠʥʘʤʘ 
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ʅʝʢʠ ʘʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʜʠʛʠʪʘʣʥʘ ʝʢʦʥʦʤʠʿʘ ʢʘʦ ʜʝʦ ʥʘʮʠʦʥʘʣʥʝ ʝʢʦʥʦʤʠʿʝ. 

ɼʘʥʘʩ ʿʝ ʩʚʘ ʝʢʦʥʦʤʠʿʘ ʜʠʛʠʪʘʣʥʘ - ʩʚʝ ʿʝ ʫ ʧʦʜʘʮʠʤʘ (It's all about data). ʉʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ 

ʥʘ˂ʠ ʥʘʯʠʥʝ ˁʠʭʦʚʝ ʟʘʰʪʠʪʝ. ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʚʝʨʦʜʦʩʪʦʿʥʦʩʪ ʧʦʜʘʪʘʢʘ ʧʨʝʜʩʪʘʚˀʘ 

ʥʝʦʧʭʦʜʥʦʩʪ ʫ ʨʘʟʚʦʿʫ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ. ɱʝʜʘʥ ʦʜ ʧʨʝʜʫʩʣʦʚʘ ʨʘʟʚʦʿʘ ʦʚʝ ʝʢʦʥʦʤʠʿʝ ʿʝ ʜʘ 

ʧʦʩʪʦʿʝ ʧʨʘʚʠʣʘ ʧʨʠʢʫʧˀʘˁʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ, ʘ ʜʘ ʪʦ ʥʠʢʘʢʦ ʥʝ 

ʠʩʢˀʫʯʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ˁʠʭʦʚʝ ʰʠʨʦʢʝ ʫʧʦʪʨʝʙʝ.  

5.1.2. ʉʪʘʪʠʩʪʠʯʢʠ ʧʦʜʘʮʠ ʦ ʪʨʞʠʰʪʫ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʋʢʫʧʘʥ ʧʨʠʭʦʜ ʫ 2015. ʛʦʜʠʥʠ ʥʘ ʪʨʞʠʰʪʫ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʠʟʥʦʩʠʦ ʿʝ 187.6 ʤʠʣʠʿʘʨʜʠ ʜʠʥʘʨʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʨʘʩʪ ʦʜ 8.3% ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʫ 

ʛʦʜʠʥʫ. ʇʦ ʧʨʦʩʝʯʥʦʤ ʛʦʜʠʰˁʝʤ ʩʨʝʜˁʝʤ ʢʫʨʩʫ ʝʚʨʘ, ʫʢʫʧʘʥ ʧʨʠʭʦʜ ʠʟʥʦʩʠ 1.55 ʤʠʣʠʿʘʨʜʠ 

ʝʚʨʘ, ʪʘʢʦ ʜʘ ʧʨʝʨʘʯʫʥʘʪʦ ʫ ʝʚʨʝ, ʙʝʣʝʞʠ ʩʝ ʨʘʩʪ ʦʜ 5.2% ʫ ʦʜʥʦʩʫ ʥʘ 2014. ʛʦʜʠʥʫ. ʇʨʠʭʦʜʠ 

ʦʜ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ 2015. ʛʦʜʠʥʠ ʠʤʘʣʠ ʩʫ ʫʜʝʦ ʦʜ ʦʢʦ 4.72% ʫ ʙʨʫʪʦ ʜʦʤʘ˂ʝʤ 

ʧʨʦʠʟʚʦʜʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ.  

ʅʘʿʚʝ˂ʠ ʜʝʦ ʧʨʠʭʦʜʘ ʫ 2015. ʛʦʜʠʥʠ ʥʘ ʪʨʞʠʰʪʫ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʯʘʢ 58% 

ʫʢʫʧʥʠʭ ʧʨʠʭʦʜʘ, ʦʩʪʚʘʨʝʥʦ ʿʝ ʦʜ ʫʩʣʫʛʘ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʠ ʠʟʥʦʩʠʦ ʿʝ 902  ʤʠʣʠʦʥʘ ʝʚʨʘ, 

ʯʠʤʝ ʩʝ ʥʘʩʪʘʚʠʦ ʪʨʝʥʜ ʠʟ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ. ʅʘ ʩʣʠʮʠ 5.5. ʧʨʠʢʘʟʘʥ ʿʝ ʫʜʝʦ ʧʨʠʭʦʜʘ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʫʩʣʫʛʘ ʫ 2015. ʛʦʜʠʥʠ.  

ʌʠʢʩʥʘ ʪʝʣʝʬʦʥʠʿʘ ʄʦʙʠʣʥʘ ʪʝʣʝʬʦʥʠʿʘ

ɼʠʩʪʨʠʙʫʮʠʿʘ ʤʝʜʠʿʩʢʠʭ ʩʘʜʨʞʘʿʘʀʥʪʝʨʥʝʪ ʫʩʣʫʛʝ

ʀʟʥʘʿʤˀʝʥʝ ʣʠʥʠʿʝ VoIP

VAS

19.7 %

58.3 %11.6 %

0.3 %

11.6 %

0.3 % 0.5 %

 

ʉʣʠʢʘ 5.5. ʉʪʨʫʢʪʫʨʘ ʧʨʠʭʦʜʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʪʝʭʥʦʣʦʛʠʿʝ (ʠʟʚʦʨ ɸʛʝʥʮʠʿʘ) 

ʋʢʫʧʥʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ ʩʝʢʪʦʨʫ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ 2015. ʛʦʜʠʥʠ ʠʟʥʦʩʠʣʝ ʩʫ ʦʢʦ 276 

ʤʠʣʠʦʥʘ ʝʚʨʘ, ʰʪʦ ʿʝ ʟʘ 48% ʚʠʰʝ ʥʝʛʦ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ: 60% ʯʠʥʝ ʨʝʘʣʠʟʦʚʘʥʝ ʠʥʚʝʩʪʠʮʠʿʝ 

ʫ ʤʦʙʠʣʥʫ ʠ ʬʠʢʩʥʫ ʤʨʝʞʫ, ʠ ʪʦ 106.8 ʠ 68.7 ʤʠʣʠʦʥʘ ʝʚʨʘ, ʨʝʩʧʝʢʪʠʚʥʦ. ʉʪʨʫʢʪʫʨʘ 

ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʦʙʣʘʩʪʠ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʟʘ 2015. ʛʦʜʠʥʫ, ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ɸʛʝʥʮʠʿʝ, 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 5.6. ʋʦʯʘʚʘ ʩʝ ʜʘ ʧʦʩʪʦʿʝ ʨʝʣʘʪʠʚʥʦ ʚʝʣʠʢʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ ʤʦʙʠʣʥʠʤ 

ʩʠʩʪʝʤʠʤʘ. ʋ 2016. ʛʦʜʠʥʠ, ʠʥʚʝʩʪʠʮʠʿʝ ʩʫ ʩʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʧʦʚʝ˂ʘʣʝ ʫʩʣʝʜ ʨʘʟʚʦʿʘ 4G 

ʩʠʩʪʝʤʘ ʩʚʘ ʪʨʠ ʦʧʝʨʘʪʦʨʘ. 
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ʌʠʢʩʥʘ ʪʝʣʝʬʦʥʠʿʘʄʦʙʠʣʥʘ ʪʝʣʝʬʦʥʠʿʘ

ɼʠʩʪʨʠʙʫʮʠʿʘ ʤʝʜʠʿʩʢʠʭ ʩʘʜʨʞʘʿʘʀʥʪʝʨʥʝʪ ʫʩʣʫʛʝ

VoIP

38.36 %

24.68 %

9.01 %

27.95 %

0.01 %

 

ʉʣʠʢʘ 5.6. ʉʪʨʫʢʪʫʨʘ ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʨʘʟʣʠʯʠʪʝ ʪʝʭʥʦʣʦʛʠʿʝ 

 

xDSL ʂʘʙʣʦʚʩʢʠɹʝʞʠʯʥʠFTTx ʄʦʙʠʣʥʠʆʩʪʘʣʦ

30.45 %

15.45 %

5.6 %

46.33 %

1.95%

 

ʉʣʠʢʘ 5.7. ʇʨʦʮʝʥʘʪ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʧʨʠʩʪʫʧʘ ʠʥʪʝʨʥʝʪʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ 

ɸʢʦ ʩʝ ʘʥʘʣʠʟʠʨʘ ʧʨʦʮʝʥʘʪ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʧʨʠʩʪʫʧʘ ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʟʘ 2015. ʛʦʜʠʥʫ, ʩʣʠʢʘ 5.7, 

ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʟʘʩʪʫʧˀʝʥʦʩʪ xDSL ʪʝʭʥʦʣʦʛʠʿʝ ʨʝʣʘʪʠʚʥʦ ʚʠʩʦʢʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ FTTx 

ʧʨʠʩʪʫʧʠ, ʧʨʝʤʘ ʦʚʠʤ ʧʦʜʘʮʠʤʘ (ʠʟʚʦʨ ɸʛʝʥʮʠʿʘ) ʯʠʥʝ ʥʝʰʪʦ ʤʘˁʝ ʦʜ 2%, ʟʘ ʨʘʟʣʠʢʫ ʦʜ 

ʚʨʝʜʥʦʩʪʠ ʦʜ 1.6% ʢʦʿʘ ʩʝ ʥʘʚʦʜʠ ʫ ʠʟʚʝʰʪʘʿʫ FTTH ʉʘʚʝʪʘ ɽʚʨʦʧʝ (ʧʦʛʣʘʚˀʝ 3.2.2.). ʀʤʘʿʫ˂ʠ ʫ 

ʚʠʜʫ ʨʘʟʚʦʿ ʢʘʙʣʦʚʩʢʠʭ ʤʨʝʞʘ (30.45% ʧʨʠʢˀʫʯʘʢʘ), ʚʝʣʠʢʘ ʿʝ ʚʝʨʦʚʘʪʥʦ˂ʘ ʜʘ ʿʝ ʿʝʜʘʥ ʜʝʦ 

ʨʝʘʣʠʟʦʚʘʥ ʫ FTTx/ FTTH ʪʝʭʥʦʣʦʛʠʿʠ.  

5.1.3. ʉʪʘʪʠʩʪʠʯʢʠ ʧʦʜʘʮʠ ʟʘ ʧʦʩʪʦʿʝ˂ʫ ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ  

ɱʝʜʘʥ ʦʜ ʧʨʝʜʫʩʣʦʚʘ ʟʘ ʨʘʟʚʦʿ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʫ ʦʙʣʘʩʪʠʤʘ ʨʫʨʘʣʥʦʛ ʪʠʧʘ, ʟʘ ʢʦʿʝ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʩʪʦʿʠ ʠʥʪʝʨʝʩ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʦʧʝʨʘʪʦʨʘ, ʿʝʩʪʝ ʠʟʨʘʜʘ ʤʘʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʦʚʠʭ 

ʩʠʩʪʝʤʘ. ʉʪʦʛʘ ʩʫ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʤʥʦʛʠʭ ʜʨʞʘʚʘ ʫ ʩʚʝʪʫ ʧʦʯʝʣʝ ʧʦʧʠʩ ʨʘʩʧʦʣʦʞʠʚʠʭ 

ʠhʨʦʢʦʧʦʿʘʩʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʚʨʰʝ˂ʠ ʘʛʨʝʛʘʮʠʿʫ ʧʦʜʘʪʘʢʘ ʟʘ ʧʦʿʝʜʠʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʥʘ ʰʪʦ 

ʤʘˁʠʤ ʛʝʦʛʨʘʬʩʢʠʤ/ʧʨʠʚʨʝʜʥʠʤ ʮʝʣʠʥʘʤʘ.  
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ʋ ɽʋ ʿʝ ʜʦʥʝʪʘ ʜʠʨʝʢʪʠʚʘ ʢʦʿʘ ʩʚʝ ʦʧʝʨʘʪʦʨʝ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʦʙʘʚʝʟʫʿʝ ʥʘ ʠʟʛʨʘʜˁʫ 

ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʘ ʩʤʘˁʝˁʝʤ ʪʨʦʰʢʦʚʘ6. ɼʠʨʝʢʪʠʚʦʤ ʩʝ ʧʨʦʧʠʩʫʿʝ ʥʠʟ 

ʦʙʘʚʝʟʘ ʚʝʟʘʥʠʭ ʟʘ ʟʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʤʨʝʞʥʝ ʠ ˁʦʿ ʧʨʠʧʘʜʘʿʫ˂ʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʆʜ 

ʦʧʝʨʘʪʦʨʘ ʩʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʟʘʭʪʝʚʘ ʜʘ ʫʥʘʧʨʝʜ ʤʦʨʘʿʫ ʦʙʿʘʚʠʪʠ ʧʦʯʝʪʘʢ ʠʟʛʨʘʜˁʝ ʥʦʚʠʭ 

ʢʘʧʘʮʠʪʝʪʘ ʢʘʢʦ ʙʠ ʩʝ, ʘʢʦ ʟʘ ʪʦ ʧʦʩʪʦʿʠ ʠʥʪʝʨʝʩ ʦʜ ʩʪʨʘʥʝ ʜʨʫʛʠʭ ʦʧʝʨʘʪʦʨʘ, ʪʨʦʰʢʦʚʠ 

ʠʟʛʨʘʜˁʝ ʤʦʛʣʠ ʜʝʣʠʪʠ. ɱʘʩʥʦ ʿʝ ʜʘ ʪʦ ʠʤʧʣʠʮʠʨʘ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʫ ʝʚʠʜʝʥʮʠʿʠ ʤʨʝʞʥʠʭ 

ʢʘʧʘʮʠʪʝʪʘ.  

 
 

ʉʣʠʢʘ 5.8. ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ 3G/4G ʩʠʩʪʝʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ( ʫʿʣ 2016.) 

 

 

ʋ ʮʠˀʫ ʝʚʠʜʝʥʪʠʨʘˁʘ ʨʘʩʧʦʣʦʞʠʚʠʭ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʫʨʘʹʝʥʝ ʩʫ 

ʤʘʧʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʪʝʨʥʝʪʘ ʚʝʣʠʢʠʭ 

ʙʨʟʠʥʘ, ʩʫʤʘʨʥʦ ʟʘ ʩʚʝ ʦʧʝʨʘʪʦʨʝ, ʧʨʝʤʘ  

ʨʘʟʣʠʯʠʪʠʤ ʙʝʞʠʯʥʠʤ (ʩʣʠʢʝ 5.8. ʠ 5.9.) 

ʪʝʭʥʦʣʦʛʠʿʘʤʘ.  

ʋʢʦʣʠʢʦ ʩʝ ʫʧʦʨʝʜʝ ʧʦʜʘʮʠ ʟʘ ʧʦʧʫʣʘʮʠʿʫ 

ʩʘ ʧʦʜʘʮʠʤʘ ʟʘ ʧʦʢʨʠʚʝʥʦʩʪ ʩʪʘʥʦʚʥʠʰʪʚʘ 

ʩʠʛʥʘʣʦʤ 4G (Long Term Evolution), ʫʦʯʠ˂ʝ 

ʩʝ ʜʘ ʦʧʝʨʘʪʦʨʠ ʠʥʪʝʥʟʠʚʥʦ ʧʦʢʨʠʚʘʿʫ 

ʧʨʚʦ ʛʫʩʪʦ ʥʘʩʝˀʝʥʝ ʦʙʣʘʩʪʠ (ʩʣʠʢʘ 5.8.), 

ʘ ʜʘ ʿʝ ʛʦʜʠʥʫ ʜʘʥʘ ʢʘʩʥʠʿʝ, ʧʨʘʢʪʠʯʥʦ ʥʘ 

ʯʠʪʘʚʦʿ ʪʝʨʠʪʦʨʠʿʠ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ 

ʰʠʨʦʢʦʧʦʿʘʩʥʘ ʤʨʝʞʘ ʤʦʙʠʣʥʠʭ ʩʠʩʪʝʤʘ 

ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ (ʩʣʠʢʘ 5.9.). 

ʋʧʦʨʝʹʠʚʘˁʝ ʙʨʟʠʥʝ ʰʠʨʝˁʘ ʧʦʿʝʜʠʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʮʝʥʫ 

ʫʩʧʝʰʥʦʩʪʠ ʫʚʦʹʝˁʘ ʥʦʚʠʭ ʩʝʨʚʠʩʘ.  

ʉʣʠʢʘ 5.9. ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ 4G ʩʠʩʪʝʤʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ (ʿʫʣ 2017.) 

                                                           
6 DIRECTIVE 2014/61/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL (of 15 May 2014) on 

measures to reduce the cost of deploying high-speed electronic communications networks. 
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ʉʣʠʢʘ 5.10. ʇʦʢʨʠʚʘˁʝ ʪʝʨʠʪʦʨʠʿʝ 3G/4G ʩʠʛʥʘʣʦʤ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ (ʿʫʣ 2016.) 

 

 

 

ʉʣʠʢʘ 5.10. ʧʨʠʢʘʟʫʿʝ ʧʦʢʨʠʚʘˁʝ ʪʝʨʠʪʦʨʠʿʘ 

ʧʦʿʝʜʠʥʠʭ ʦʧʰʪʠʥʘ ʩʠʛʥʘʣʠʤʘ ʪʨʝ˂ʝ ʠ 

ʯʝʪʚʨʪʝ ʛʝʥʝʨʘʮʠʿʝ ʤʦʙʠʣʥʠʭ ʤʨʝʞʘ ʫ ʿʫʣʫ 

2016. ʛʦʜʠʥʝ. ʅʘ ʩʣʠʮʠ 5.11. ʿʝ ʧʨʠʢʘʟʘʥʦ 

ʧʦʢʨʠʚʘˁʝ ʥʘʚʝʜʝʥʠʭ ʪʝʨʠʪʦʨʠʿʘ LTE 

ʩʠʛʥʘʣʦʤ, ʫ ʿʫʣʫ 2017. ʛʦʜʠʥʝ. 

 

ʇʨʦʤʝʥʝ ʧʦʢʨʠʚʝʥʦʩʪʠ: 

 

¶ ʧʦʧʫʣʘʮʠʿʝ (ʩʣʠʢʝ 5.8. ʠ 5.9.), ʦʜʥʦʩʥʦ 

¶ ʪʝʨʠʪʦʨʠʿʝ (ʩʣ. 5.10. ʠ 5.11.) 

 

ʩʠʛʥʘʣʦʤ 4G ʫ 2016. ʠ 2017. ʛʦʜʠʥʠ, 

ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʨʘʟʚʦʿ 4G ʤʨʝʞʘ ʪʨʠ 

ʦʧʝʨʘʪʦʨʘ ʙʠʦ ʠʟʫʟʝʪʥʦ ʠʥʪʝʥʟʠʚʘʥ. ʆʚʘʿ 

ʨʝʟʫʣʪʘʪ ʿʝ ʧʦʩʝʙʥʦ ʟʥʘʯʘʿʘʥ ʘʢʦ ʩʝ ʠʤʘ ʫ 

ʚʠʜʫ ʜʘ ʿʝ ʧʨʦʜʘʿʘ ʩʧʝʢʪʨʘ ʫ ʢʦʿʝʤ ʩʝ ʤʨʝʞʝ 

ʨʘʟʚʠʿʘʿʫ, 1800MHz ʠ 800MHz (ʜʠʛʠʪʘʣʥʘ 

ʜʠʚʠʜʝʥʜʘ 1), ʦʙʘʿʚˀʝʥʘ ʫ 2015. ʛʦʜʠʥʠ  
 

ʉʣʠʢʘ 5.11. ʇʦʢʨʠʚʘˁʝ ʪʝʨʠʪʦʨʠʿʝ 4G ʩʠʛʥʘʣʦʤ 

ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ (ʿʫʣ 2017.) 

ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʥʘʚʝʜʝʥʦ, ʥʘ ʫʢʫʧʥʠ ʠʥʜʝʢʩ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ 

ʢʘʪʝʛʦʨʠʿʘ ʧʦʚʝʟʘʥʦʩʪ, ʢʦʿʘ ʫʢʘʟʫʿʝ ʥʘ ʥʝʜʦʩʪʘʪʢʝ ʫ ʬʠʢʩʥʦʿ ʤʨʝʞʠ. ʉʪʦʛʘ ʿʝ ʦʜ ʧʨʝʩʫʜʥʦʛ 

ʟʥʘʯʘʿʘ ʫʦʯʠʪʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʙʠ ʩʝ ʤʦʛʣʘ ʨʘʟʚʠʪʠ ʬʠʢʩʥʘ ʤʨʝʞʘ, ʧʦʩʝʙʥʦ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ 

ʢʘʦ ʢʨʠʪʠʯʥʘ. ʅʘ ʩʣʠʢʘʤʘ 5.12. ʿʝ ʧʨʠʢʘʟʘʥʘ ʟʘʩʪʫˀʝʥʦʩʪ xDSL/FTTx ʪʝʭʥʦʣʦʛʠʿʘ ʫ 2017. 

ʛʦʜʠʥʠ. 
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ʉʣʠʢʘ 5.12. ʈʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ xDSL ʠ FTTx ʩʠʩʪʝʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ  (ʿʫʣ 2017.) 

 

5.1.3.1. ɼʝʪʘˀʥʠ ʧʦʧʠʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʧʝʨʘʪʦʨʘ 

ʀʩʢʫʩʪʚʘ ʜʨʞʘʚʘ ʢʦʿʝ ʩʝ ʩʤʘʪʨʘʿʫ ʨʘʟʚʠʿʝʥʠʤ ʫ ʧʦʛʣʝʜʫ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʩʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘʿʚʘʞʥʠʿʠ ʢʦʨʘʢ ʫ ʧʣʘʥʠʨʘˁʫ ʙʠʦ ʜʝʪʘˀʘʥ ʧʦʧʠʩ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ. ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʿʝ ʪʦ ʫʨʘʹʝʥʦ ʫ ʦʢʚʠʨʫ 

ʢʘʪʘʩʪʘʨʘ, ʘ ʥʝʛʜʝ ʫ ʙʘʟʘʤʘ ʢʦʝʿ ʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʝʛʫʣʘʪʦʨʥʝ ʘʛʝʥʮʠʿʝ. ʉʘʤʦ ʘʥʘʣʠʟʦʤ 

ʦʚʘʢʚʠʭ ʧʦʜʘʪʘʢʘ ʿʝ ʤʦʛʫ˂ʝ ʝʬʠʢʘʩʥʦ ʫʣʘʛʘʪʠ ʫ ʰʠʨʦʢʦʧʦʿʘʩʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘʢʦ ʜʘ ʩʝ ʦʥʘ 

ʦʙʝʟʙʝʜʠ ʩʚʘʢʦʤ ʛʨʘʹʘʥʠʥʫ. ʊʠʤʝ ˂ʝ ʩʝ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʜʨʞʘʚʘ ʩʫʙʚʝʥʮʠʦʥʠʰʝ ʠʟʛʨʘʜˁʫ 

ʤʨʝʞʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ʦʙʣʘʩʪʠʤʘ ʟʘ ʢʦʿʝ ʢʦʤʝʨʮʠʿʘʣʥʠ ʦʧʝʨʘʪʦʨʠ ʥʝʤʘʿʫ ʠʥʪʝʨʝʩ.  

5.1.3.2. ʂʦʥʩʦʣʠʜʦʚʘˁʝ ʤʨʝʞʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʫ ʚʣʘʩʥʠʰʪʚʫ ʜʨʞʘʚʝ 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʠ ʢʘʧʘʮʠʪʝʪʠ, ʧʨʝ ʩʚʝʛʘ, ʦʧʪʠʯʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʨʝʞʘ ʫ ʚʣʘʩʥʠʰʪʚʫ ʜʨʞʘʚʝ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʩʝ ʦʧʨʝʜʝʣʠʣʦ ʟʘ ʢʦʥʩʦʣʠʜʦʚʘˁʝ 

ʩʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʝ ʧʦʿʝʜʠʥʠ ʩʠʩʪʝʤʠ ʥʝ ʢʦʨʠʩʪʝ ʟʘ ʩʦʧʩʪʚʝʥʝ ʧʦʪʨʝʙʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ 

ʧʨʠʩʪʫʧ ʦʜʨʝʹʝʥʠʤ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ (ʥʘ ʧʨʠʤʝʨ ʥʘ ʥʠʚʦʫ ʫʩʣʫʛʝ) ʙʠ ʩʝ ʤʦʛʘʦ 

ʧʦʥʫʜʠʪʠ ʜʨʫʛʠʤ ʦʧʝʨʘʪʦʨʠʤʘ. 

ʇʨʦʮʝʩ ʢʦʥʩʦʣʠʜʘʮʠʿʝ ˂ʝ ʫʚʘʞʘʚʘʪʠ ʟʘʭʪʝʚʝ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʧʣʘʥʦʚʝ ʨʘʟʚʦʘʿ ʦʧʪʠʯʢʝ ʤʨʝʞʝ ɱʇ 

ɽʇʉ ʠ ɽʄʉ ɸɼ, ʟʘ ʯʠʿʝ ʧʦʪʨʝʙʝ ʩʫ ʦʧʪʠʯʢʝ ʤʨʝʞʝ ʧʨʝʥʦʩʘ ʠʟʛʨʘʹʝʥʝ. 

ʋ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʜʨʞʘʚʘ ʪʨʝʥʫʪʥʦ ʧʦʩʪʦʿʝ ʤʨʝʞʝ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ ʫ ʟʘʰʪʠʪʥʦʤ ʫʞʝʪʫ 

(OPGW ʢʘʙʣʦʚʠ) ʧʦʩʪʘʚˀʝʥʠʭ ʜʫʞ ʤʨʝʞʝ ʜʘʣʝʢʦʚʦʜʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ OPGW ʢʘʙʣ ʧʦʨʝʜ ʩʚʦʿʝ 

ʦʩʥʦʚʥʝ ʬʫʥʢʮʠʿʝ, ʟʘʰʪʠʪʝ ʜʘʣʝʢʦʚʦʜʘ ʠʤʘ ʠ ʬʫʥʢʮʠʿʫ ʫʩʧʦʩʪʘʚˀʘˁʘ ʝʣʝʢʪʨʦʥʩʢʠʭ 

ʢʦʤʫʥʠʢʘʮʠʿʘ. ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʿʝ ʙʠʣʘ ʿʝʜʥʘ ʦʜ ʧʨʚʠʭ ʜʨʞʘʚʘ ʢʦʿʘ ʿʝ ʪʦ ʠʟʛʨʘʜʠʣʘ ʘʣʠ ʿʦʰ 

ʥʠʿʝ ʧʫʩʪʠʣʘ ʫ ʰʠʨʦʢʫ ʝʢʩʧʣʦʘʪʘʮʠʿʫ. ʋ ʩʚʝʪʫ ʩʝ ʠʟʨʘʹʫʿʫ ʧʨʦʿʝʢʪʠ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʝ 

ʧʫʥʦ ʠʩʢʦʨʠʰ˂ʝˁʝ OPGW ʢʘʙʣʦʚʘ ʠ ʧʦʚʝʞʫ ʢʦʨʠʩʥʠʢʝ, ʥʝ ʩʘʤʦ ʥʘ ʣʦʢʘʣʥʦʤ ʥʠʚʦʫ, ʚʝ˂ ʠ ʫ 

ʰʠʨʝʤ ʨʝʛʠʦʥʫ.  
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ʉʣʠʢʘ 5.13. OPGW ʤʨʝʞʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

ʄʨʝʞʘ ʦʧʪʠʯʢʠʭ ʢʘʙʣʦʚʘ ʠʟʛʨʘʹʝʥʘ ʥʘ ʤʨʝʞʠ ʜʘʣʝʢʦʚʦʜʘ, ʩʣʠʢʘ 5.13, ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʜʦʩʪʠʞʝ ʜʫʞʠʥʫ ʦʢʦ 5000 km, ʚʝ˂ʠʥʘ ʤʨʝʞʝ ʠʟʛʨʘʹʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ OPGW ʢʘʙʣʦʚʘ ʩʘ 48 

ʚʣʘʢʘʥʘ, ʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʠ ʢʘʙʣʦʚʠ ʩʘ 36 ʠ 24 ʚʣʘʢʥʘ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʟʘ ʧʦʪʨʝʙʝ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʝʥʝʨʛʝʪʩʢʠʤ ʩʠʩʪʝʤʠʤʘ ʥʝ ʢʦʨʠʩʪʝ ʩʚʘ ʚʣʘʢʥʘ (ʫ ʩʚʨʭʫ ʥʘʜʟʦʨʘ ʠ ʫʧʨʘʚˀʘˁʘ 

ʤʨʝʞʦʤ, ʦʜʨʞʘʚʘˁʘ, ʟʘʰʪʠʪʝ ʜʘʣʝʢʦʚʦʜʘé), ʥʘ ʥʝʢʠʤ ʨʝʣʘʮʠʿʘʤʘ ʦʩʪʘʣʦ ʿʝ ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʭ 

ʚʣʘʢʘʥʘ. ʄʨʝʞʘ ʩʘʜʨʞʠ ʚʠʰʝ ʦʜ 150 ʪʘʯʘʢʘ (ʯʚʦʨʦʚʘ). ʇʦʨʝʜ OPGW ʤʨʝʞʝ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘ 

ʥʠʚʦʫ ʤʘʛʠʩʪʨʘʣʥʝ ʠ ʨʝʛʠʦʥʘʣʥʝ ʨʘʚʥʠ ʥʘ ʜʘʣʝʢʦʚʦʜʠʤʘ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ 400 kV, 220 kV, 110 

kV ʠ 35 kV, ʠʟʚʨʰʝʥʘ ʿʝ ʠ ʠʟʛʨʘʜˁʘ ʦʧʪʠʯʢʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ. ʆʜ ʯʚʦʨʦʚʘ OPGW ʤʨʝʞʝ ʢʦʿʘ 

ʩʝ ʥʘʣʘʟʝ ʫ ʪʨʘʬʦ ʩʪʘʥʠʮʘʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʜʘˀʝ ʠ ʦʧʪʠʯʢʘ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʥʝʤʝʪʘʣʥʠʤ ʩʘʤʦʥʦʩʠʚʠʤ ʦʧʪʠʯʢʠʤ ʢʘʙʣʦʚʠʤʘ (ADSS ï All Dielectric Self Supporting) ʠ 

ʧʦʜʟʝʤʥʠʤ ʦʧʪʠʯʢʠʤ ʢʘʙʣʦʚʠʤʘ ʢʘʧʘʮʠʪʝʪʘ, ʧʦ ʧʨʘʚʠʣʫ, 48 ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ 

ʿʝ ʦʧʪʠʯʢʘ ʤʨʝʞʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʜʘˀʝ ʦʜ ʪʨʘʬʦʩʪʘʥʠʮʘ ʜʦ ʧʦʩʣʦʚʥʠʭ ʦʙʿʝʢʘʪʘ ɱʇ ɽʇʉ ʠ ɽʄʉ 

ɸɼ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʛʨʘʜʦʚʘ ʠ ʦʧʰʪʠʥʘ. ʏʚʦʨʦʚʠ ʦʧʪʠʯʢʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʫ 

ʥʘʿʚʝ˂ʝʤ ʙʨʦʿʫ ʛʨʘʜʦʚʘ ʠ ʦʧʰʪʠʥʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ ʦʜ ˁʠʭ ʙʠ ʩʝ ʜʘˀʝ ʤʦʛʣʝ ʰʠʨʠʪʠ ʚʝʟʝ 

ʢʘ ʟʥʘʯʘʿʥʠʿʠʤ ʣʦʢʘʣʥʠʤ (ʢʫʣʪʫʨʥʠʤ, ʦʙʨʘʟʦʚʥʠʤ, ʧʨʠʚʨʝʜʥʠʤ ʠ ʜʨʫʛʠʤ) ʠʥʩʪʠʪʫʮʠʿʘʤʘ, 

ʦʜʥʦʩʥʦ ʢʘ ʧʨʝʪʧʣʘʪʥʠʮʠʤʘ.  
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OPGW ʤʨʝʞʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ OPGW ʤʨʝʞʘʤʘ ʜʨʞʘʚʘ ʫ ʦʢʨʫʞʝˁʫ, ʯʠʤʝ ʿʝ 

ʫʢˀʫʯʝʥʘ ʫ ʝʚʨʦʧʩʢʫ ʝʥʝʨʛʝʪʩʢʫ ʝʣʝʢʪʨʦʥʩʢʫ ʢʦʤʫʥʠʢʘʮʠʦʥʫ ʤʨʝʞʫ. 

ʄoʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʛ ʩʝʢʪʦʨʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ (ɽʄʉ ɸɼ ʠ ɱʇ ɽʇʉ) ʧʦʩʪʘʦ ʧʦ ʦʙʠʤʫ ʥʘʿʨʘʟʚʠʿʝʥʠʿʠ, ʘ ʧʦ ʟʘʭʪʝʚʘʥʠʤ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʤʘ ʥʘʿʩʣʦʞʝʥʠʿʠ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʠʩʪʝʤ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. 

ʉʠʩʪʝʤ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ɱʇ ɽʇʉ, ʠʟʛʨʘʹʝʥ ʥʘ ʤʘʛʠʩʪʨʘʣʥʦʤ ʥʠʚʦʫ, ʫ ʬʘʟʠ ʿʝ 

ʠʥʪʝʥʟʠʚʥʦʛ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʨʝʞʘʤʘ ʦʛʨʘʥʘʢʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟʛʨʘʹʝʥʠʤ ʥʘ ʨʝʛʠʦʥʘʣʥʦʤ ʠ ʣʦʢʘʣʥʦʤ ʥʠʚʦʫ. ʉʚʠ 

ʦʛʨʘʥʮʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʤʘʿʫ ʩʚʦʿʝ ʢʦʤʧʣʝʢʩʥʝ 

ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʝʚʘʩʭʦʜʥʦ ʨʘʜ ʧʦʩʣʦʚʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ, ʧʨʝʥʦʩ ʧʦʩʣʦʚʥʠʭ ʧʦʜʘʪʘʢʘ, 

ʪʝʣʝʤʝʪʨʠʿʩʢʠʭ ʧʦʜʘʪʘʢʘ ʠ ʤʥʦʛʝ ʜʨʫʛʝ ʘʧʣʠʢʘʮʠʿʝ. ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ɱʇ 

ɽʇʉ ʩʝ ʩʘʩʪʦʿʠ ʦʜ: 

¶ SDH ʤʨʝʞʝ,  

¶ OTN/DWDM ʤʨʝʞʝ, 

¶ IP MPLS ʤʫʣʪʠʩʝʨʚʠʩʥʝ ʤʨʝʞʝ. 

ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ɱʇ ɽʇʉ, ʠʟʛʨʘʹʝʥ ʫ ʤʘʛʠʩʪʨʘʣʥʦʿ, ʨʝʛʠʦʥʘʣʥʦʿ ʠ ʨʘʚʥʠ 

ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ, ʦʤʦʛʫ˂ʠʦ ʿʝ ʧʦʚʝʟʠʚʘˁʝ ʩʠʩʪʝʤʩʢʠʭ ʦʙʿʝʢʘʪʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ 

ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʮʠˀʫ ʧʨʝʥʦʩʘ ʩʠʛʥʘʣʘ ʩʘ ʚʠʩʦʢʦʤ ʧʦʫʟʜʘʥʦʰ˂ʫ ʠ ʨʘʩʧʦʣʦʞʠʚʦʰ˂ʫ 

(99.99 %) ʟʘ ʧʦʪʨʝʙʝ ʧʦʩʣʦʚʥʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʪʝʭʥʠʯʢʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ, ʢʘʦ ʠ 

ʜʨʫʛʝ ʦʧʝʨʘʪʠʚʥʝ ʠ ʧʦʩʣʦʚʥʝ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ.  

ʅʘ ʝʣʝʢʪʨʦʥʩʢʦʿ ʢʦʤʫʥʠʢʘʮʠʦʥʦʿ ʦʧʪʠʯʢʦʿ ʤʨʝʞʠ ʠʟʛʨʘʹʝʥʘ ʿʝ ʧʨʚʦ ʤʨʝʞʘ ʟʘʩʥʦʚʘʥʘ ʥʘ SDH 

ʪʝʭʥʦʣʦʛʠʿʠ ʥʘ ʤʘʛʠʩʪʨʘʣʥʦʤ ʥʠʚʦʫ ʢʦʿʘ ʩʘʜʨʞʠ 80 ʯʚʦʨʦʚʘ ʫ ʩʠʩʪʝʤʩʢʠʤ ʦʙʿʝʢʪʠʤʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʛ ʩʝʢʪʦʨʘ ʠ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 5.14. 
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ʉʣʠʢʘ 5.14. ʊʦʧʦʣʦʛʠʿʘ SDH ʤʨʝʞʝ ɱʇ ɽʇʉ (ʠʟʚʦʨ ɱʇ ɽʇʉ). 
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́˿ ˿͔͙ͤ͞ͼ͊

́˿ ˹͍ͦ͊ ˤ͊ͪͦ΄

̆˩ ˣ͙͙ͫͭͪͼ͊

̆˩ ˽͔ͦͭͨΐ̆ ˩ ˴͙ͦͤ͟ ˣͪͦ͒

̆˩ ͍̂͊ͼ

́˿ ˿͙ͯ͋ͦͭͼ͊ 2

́˿ ˿ͦͣ͋ͦͪ 1

́˿ ˿͙ͯ͋ͦͭͼ͊ 3

˸ˢ̓ˢ˾˿˴ˢ

́˿ ˴͙͙ͤ͒͊͟ 1́˿ ˿ͦͣ͋ͦͪ 3

́˿ ˿ͪ͋ͦ͋ͪ͊ͤ

́˿ ˹͍͙ͦ ˿͊͒ 3

́-˩́˻ ˹͍͙ͦ ˿͊͒
˩͔͍͍͙ͭͪͦͦͦ͒ͤ͊͟͡͞

́˿ ˭͔͙ͪͥ͊ͤͤ 3

́˿ ˭͔͙ͪͥ͊ͤͤ 2

́-˩́˻ ˭͔͙ͪͥ͊ͤͤ

́˿ ˭͔͙ͪͥ͊ͤͤ 4

́˿ ˨͔͔͋͊͢;͊
́˿ ˤͪ΄͊ͼ 1

́˿ ˽͊ͤ;͔͍ͦ 2

˾˽ ˨ͪͣͤͦ

́˿ ˿͔ͪͣͫ͊͟ ˸͙͍͙ͭͪͦͼ͊ 2

̆˾ˤˢ́˿˴ˢ

˾˩˽̂ˣ˶ˮ˴ˢ
˿˾˽˿˴ˢ

́˿ ˣ͎͙ͦ͊ͭΐ

́˩˹́ ˣ

́˿ ̊͊͋͊ͼ 3

́˩˹́ ˢ
˾˽ ˸͊͒ͦͫͭ͡

́˿ ˻͔͍͋ͪͤͦ͊ͼ ˢ

́˿ ˤ͔͍͊ͦ͢ 3
˾˨̇ ˤ͔͍͊ͦ͢

́˩ ˴ͦͯ͋͊ͪ͊͡ ˢ

́˿ ͍́͊ͣͤ͊͊

˩˽̇ ̇. ˸ ͙͙͡ͼ͔˩˨ˣ ˸͙͍͊ͫ͊ͪͦ͊͟

˾˨̇ ˣ͎͒

˹˨̇

́˿ ˣ͎͒ 8
́˿ ˣ͎͒ 3

́˿ ˿͔͔͍ͣ͒ͪͦ 3
́˿ ˽͔͍ͦ͗͊ͪ͊ͼ

́˩ ˴ͦͫͭͦ͊͡ͼ ˢ

́˿ ˤ. ˥ ͙ͪ͊͒΄͔ͭ

́˿ ˽͔͍ͭͪͦ͊ͼ

̆˩ ͔̓ͪ͒͊ͨ 1

˾̂˸̂˹ˮ˳ˢ

̆˩ ͔̓ͪ͒͊ͨ 2

́˿ ˸͔͊͒͊ͤͨ͟͞ 3

́˿ ˣͦͪ 2
˾˨̇ ˣͦͪ

́˿ ˭͔͊͞;͊ͪ 2

́˿ ˭͔͊͞;͊ͪ 1

́˿ ˴͔͍ͥ͊͗͊ͼ

́˿ ˿͍͙͎ͪ͢

́˿ ˹͙΄ 2

́˿ ˹͙΄ 3

̆˩ ˽͙ͪͦͭ

̆˩ ˽͙ͪͦͭ 2

ˣ̂˥ˢ˾˿˴ˢ

́˿ ˨͙͙͍͎ͣͭͪͦͪ͊͒

̆˩ ˤͪ͊͡ 3

́˿ ˶͔͍ͫͦ͊͟ͼ 2
́˿ ˶͔͍ͫͦ͊͟ͼ 6

́˿ ˽͔ͪ΄͔͍ͦ

́˿ ˣ͍ͯ͊ͤͦ͊͞ͼ

́˿ ˾͙͍ͫͭͦ͊ͼ

́˿ ˤ͔ͪ͊ͥ

̆˩ ˤͪ͊͡ 2

̆˩ ˤͪ͊͡ 1

˽ˢ˽ ˶͙͙ͫͤ͊

́˿ ˣ. ˽ ͔ͦ͢

́˿ ˳͎͙͊ͦ͒ͤ͊ 4́˿ ˴͎͔͍ͪ͊ͯ͊͞ͼ 2

́˿ ˶͍͊ͨͦͦ

́˩ ˸͍ͦͪ͊͊
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+

˾̆˩ ˣ͙͊ͤ͊͞ ˣ͊΄ͭ͊

́˿ ˣ͙͊ͤ͊͞ ˣ͊΄ͭ͊

́˿ ͙̂͗ͼ͔

́˿ ˽͔͎ͦ͗͊

́˿ ̉͊;͊͟ 3

́˿ ˴͔͍ͪ͊ͦ͢ 3

́˿ ˴ͪͯ΄͔͍͊ͼ 1
˾˨̇ ˴ͪͯ΄͔͍͊ͼ

́˿ ˢ͔͍ͫ͊ͤ͒ͪͦ͊͟͡ͼ

́˿ ˴ͯͪ΄͙ͯͣ͊͡͞

́˿ ˽͔ͪͦͯͨ͟͢

̆˩ ˥͙͍͔͊ͦ͒́͘˿ ˤ͊͊͡;

́˿ ˹͍͙ͦ ˽͊͊ͪ͘ 2

˾˩˽̂ˣ˶ˮ˴ˢ
˿˾˽˿˴ˢ

̇ͪͤ͊ ˥ͦͪ͊

˩˨ ˿͙ͯ͋ͦͭͼ͊

˩˨ ˿ͦͣ͋ͦͪ

˩˨ ˤͪ͋͊ͫ

́˩ ˴ͦͫͭͦ͊͡ͼ ˣ

͔̇ͤͭ͊ͪ ˴͎͔͍ͪ͊ͯ͊͞ͼ

˳͎͙ͯͦͫͭͦ͟

˽˨̇ ˴ͪͯ΄͔͍͊ͼ

́˿ ˴ͪͯ΄͔͍͊ͼ 4
˩͔͙ͭͪͦͫͪ͋͊͟͡͞ ˴ˤ

́˿ ˴͔͍ͪ͊ͦ͢ 2

́˿ ˳͎͙͊ͦ͒ͤ͊ 2

˩˨ ˶͔͍ͫͦ͊͟ͼ 

͍̂ͨͪ͊ͤ͊ ͎ͪ͊͒͊͘ ˨˶̆˩

˩˨ ͍͙ͤͦ ˽͊͊ͪ͘

 DWDM ;͍͙ͦͪ΄͔ͭ

˶͔͎͔ͤ͒͊:

 DWDM ͡ ͙ͤ͟

˾ˣ ˴ͦͯ͋͊ͪ͊͡

 

ʉʣʠʢʘ 5.15. ʊʦʧʦʣʦʛʠʿʘ OTN/DWDM ʤʨʝʞʝ ɱʇ ɽʇʉ 

  

ʋ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ɱʇ ɽʇʉ ʿʝ, ʥʘ ʤʨʝʞʠ OPGW ʠ ʦʧʪʠʯʢʦʿ ʤʨʝʞʠ ʟʘ ʧʨʠʩʪʫʧ, ʨʘʟʚʠʦ ʥʦʚʠ 

ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʟʘʩʥʦʚʘʥ ʥʘ DWDM ʪʝʭʥʦʣʦʛʠʿʠ, ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ 

ʦʢʦʩʥʠʮʫ ʟʘ ʧʦʚʝʟʠʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʠ ʙʫʜʫ˂ʠʭ ʩʠʩʪʝʤʘ. ʀʟʛʨʘʹʝʥʘ OTN/DWDM ʤʨʝʞʘ 

ʧʨʝʥʦʩʘ ʧʨʫʞa ʚʝʣʠʢʝ ʩʘʦʙʨʘ˂ʘʿʥʝ ʢʘʧʘʮʠʪʝʪʝ, ʚʠʩʦʢʫ ʧʦʫʟʜʘʥʦʩʪ ʠ ʨʘʩʧʦʣʦʞʠʚʦʩʪ ʫʟ ʤʘʣʘ 

ʢʘʰˁʝˁʘ ʫ ʧʨʝʥʦʩʫ ʩʠʛʥʘʣʘ ʠ ʦʤʦʛʫ˂ʘʚʘ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʩʝʨʚʠʩʘ ʢʦʿʠ ʠʤʘʿʫ ʟʘ ʮʠˀ 

ʧʦʙʦˀʰʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ, ʩʤʘˁʝˁʝ ʛʫʙʠʪʘʢʘ, ʙʦˀʠ ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʫ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ 

ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʦʢʨʫʞʝˁʘ ʥʦʚʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ ʫ ʦʢʚʠʨʫ ʦʛʨʘʥʘʢʘ 

ɱʇ ɽʇʉ ʢʦʿʘ ʟʘʭʪʝʚʘʿʫ ʧʨʠʩʪʫʧ ʟʥʘʪʥʦ ʚʝ˂ʠʤ ʙʨʟʠʥʘʤʘ ʟʘʿʝʜʥʠʯʢʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ ʠ ɼʘʪʘ 

ʎʝʥʪʨʫ ɱʇ ɽʇʉ. ʄʨʝʞʘ OTN/DWDM ɱʇ ɽʇʉ ʪʨʝʥʫʪʥʦ ʦʙʫʭʚʘʪʘ 23 ʯʚʦʨʘ, ʘ ʫ ʧʣʘʥʫ ʿʝ ʜʘˀʠ 

ʨʘʟʚʦʿ ʠ ʧʨʦʰʠʨʝˁe ʤʨʝʞʝ ʥʘ ʥʠʚʦʫ ʤʘʛʠʩʪʨʘʣʥʝ ʠ ʨʝʛʠʦʥʘʣʥʝ ʨʘʚʥʠ. ʊʦʧʦʣʦʛʠʿʘ 

OTN/DWDM ʤʨʝʞʝ ɱʇ ɽʇʉ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 5.15. 
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OTN/DWDM ʦʧʨʝʤʘ ʥʘ ʣʦʢʘʮʠʿʘʤʘ ʠʥʠʮʠʿʘʣʥʦ ʧʦʜʨʞʘʚʘ ʢʘʧʘʮʠʪʝʪʝ ʦʜ 40 ʦʧʪʠʯʢʠʭ ʢʘʥʘʣʘ ʠ 

ʧʨʦʪʦʢʝ ʦʜ 10 Gbit/s ʧʦ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʠ ʦʤʦʛʫ˂ʘʚʘ ʧʨʦʰʠʨʝˁʝ ʥʘ 80 ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʧʦ 

ʿʝʜʥʦʤ ʧʘʨʫ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ, ʢʘʦ ʠ ʧʨʝʣʘʟʘʢ ʥʘ ʧʨʦʪʦʢʝ 40 Gbit/s ʠ 100 Gbit/s ʧʦ ʪʘʣʘʩʥʦʿ 

ʜʫʞʠʥʠ. ʄʨʝʞʘ OTN/DWDM ʿʝ ʥʘ ʥʠʚʦʫ ʦʢʦʩʥʠʮʝ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʨʘʩʧʦʣʦʞʠʚʘ ʫ ʩʣʝʜʝ˂ʠʤ  

ʛʨʘʜʦʚʠʤʘ ʠ ʦʧʰʪʠʥʘʤʘ: ɹʝʦʛʨʘʜʫ, ʅʦʚʦʤ ʉʘʜʫ, ʂʨʘʛʫʿʝʚʮʫ, ʂʨʘˀʝʚʫ, ʅʠʰʫ, ʃʝʩʢʦʚʮʫ, 

ɿʘʿʝʯʘʨʫ, ɿʨʝˁʘʥʠʥʫ, ɱʘʛʦʜʠʥʠ, ʂʨʫʰʝʚʮʫ, ʂʦʩʪʦʣʮʫ, ʅʦʚʦʤ ʇʘʟʘʨʫ, ʅʦʚʦʿ ɺʘʨʦʰʠ, ɹʘʿʠʥʦʿ 

ɹʘʰʪʠ, ʆʙʨʝʥʦʚʮʫ, ʉʦʤʙʦʨʫ, ʉʫʙʦʪʠʮʠ, ʂʣʘʜʦʚʫ ʠ ʃʘʟʘʨʝʚʮʫ ʠ ʦʤʦʛʫ˂ʘʚʘ ʩʝʨʚʠʩʝ 10 Gbit/s 

Ethernet ʠ 1 Gbit/s Ethernet ʟʘ ʧʦʪʨʝʙʝ ʜʨʫʛʠʭ ʢʦʨʠʩʥʠʢʘ.  

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʧʦʩʪʦʿʠ ʥʝʠʩʢʦʨʠʰ˂ʝʥ ʢʘʧʘʮʠʪʝʪ (ʥʝʠʩʢʦʨʠʰ˂ʝʥʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ - ʢʘʥʘʣʠ) ʫ 

ʠʟʛʨʘʹʝʥʦʿ OTN/DWDM ʤʨʝʞʠ, ʚʝ˂ ʩʘʜʘ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʫʞʘˁʘ ʫʩʣʫʛʝ ʨʝʘʣʠʟʘʮʠʿʝ 

ʦʜʨʝʹʝʥʦʛ ʙʨʦʿʘ ʩʝʨʚʠʩʘ ʧʨʦʪʦʢʘ 10Gbit/s ʠ 1Gbit/s ʥʘ ʥʠʚʦʫ OTN/DWDM ʤʨʝʞʝ, ʟʘ ʧʦʪʨʝʙʝ 

ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ ʫʟ ʦʙʝʟʙʝʹʠʚʘˁʝ ʟʘʰʪʠʪʝ ʩʝʨʚʠʩʘ ʥʘ ʥʠʚʦʫ ʧʫʪʘˁʝ. ʀʩʢʦʨʠʰ˂ʝˁʝ ʩʣʦʙʦʜʥʦʛ 

ʢʘʧʘʮʠʪʝʪʘ ʚʝ˂ ʠʟʛʨʘʹʝʥʝ OTN/DWDM ʤʨʝʞʝ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʛʘʨʘʥʪʫʿʝ ʧʨʫʞʘˁʝ ʩʝʨʚʠʩʘ ʩʘ 

ʚʠʩʦʢʦʤ ʧʦʫʟʜʘʥʦʰ˂ʫ ʠ ʨʘʩʧʦʣʦʞʠʚʦʰ˂ʫ, ʢʘʦ ʠ ˁʝʥ ʜʘˀʠ ʨʘʟʚʦʿ ʠ ʧʨʦʰʠʨʝˁʝ, ʧʨʝʜʩʪʘʚˀʘ, ʫ 

ʪʝʭʥʠʯʢʦʤ ʠ ʝʢʦʥʦʤʩʢʦʤ ʩʤʠʩʣʫ, ʝʬʠʢʘʩʘʥ ʤʦʜʝʣ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʟʘʭʪʝʚʘ ʥʘʮʠʦʥʘʣʥʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ. 

ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ɽʄʉ ɸɼ ʩʘʩʪʦʿʠ ʩʝ ʦʜ: 

¶ SDH ʤʨʝʞʝ,  

¶ IP/MPLS ʤʫʣʪʠʩʝʨʚʠʩʥʝ ʤʨʝʞʝ, 

¶ OTN/DWDM ʤʨʝʞʝ, 

¶ ʌʠʢʩʥʝ ʠ ʤʦʙʠʣʥʝ ʨʘʜʠʦ ʤʨʝʞʝ. 

ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ɽʄʉ ɸɼ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʠʥʩʪʚʝʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʠʩʪʝʤ 

ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʤ ʩʝʢʪʦʨʫ ʟʘ ʩʦʧʩʪʚʝʥʝ ʧʦʪʨʝʙʝ, ʛʜʝ ɽʄʉ ɸɼ ʥʘʜʛʣʝʜʘ ʠ 

ʫʧʨʘʚˀʘ ʩʠʩʪʝʤʦʤ ʠ ʦʜʨʞʘʚʘ ʠʩʪʠ. ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ʿʝ ʠʟʛʨʘʹʝʥ ʟʘ ʧʦʪʨʝʙʝ 

ʫʧʨʘʚˀʘˁʘ, ʨʘʜʘ ʠ ʦʜʨʞʘʚʘˁʘ ʩʠʩʪʝʤʘ ʧʨʝʥʦʩʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʪʘʢʦ ʜʘ ʩʫ ʥʘʿʚʘʞʥʠʿʠ 

ʟʘʭʪʝʚʠ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʠʩʪʝʤʘ, ʦʩʠʤ ʢʦʣʠʯʠʥʝ ʠ ʧʨʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʙʝʟʙʝʜʥʦʩʪ ʠ 

ʨʘʩʧʦʣʦʞʠʚʦʩʪ ʩʝʨʚʠʩʘ (>99.99%) ʟʘ ʧʦʪʨʝʙʝ ʪʝʭʥʠʯʢʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ, ʢʘʦ ʦʧʝʨʘʪʠʚʥʠʭ 

ʠ ʧʦʩʣʦʚʥʠʭ ʝʣʝʢʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʟʘʰʪʠʪʝ ʜʘʣʝʢʦʚʦʜʘ, ʧʦʩʣʦʚʥʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ 

ʩʠʩʪʝʤʘ, ʜʘˀʠʥʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʠ ʪʝʭʥʠʯʢʦʛ ʦʙʝʟʙʝʹʝˁʘ ʦʙʿʝʢʘʪʘ. 

ʅʘ ʦʧʪʠʯʢʦʿ ʤʨʝʞʠ ʠʟʛʨʘʹʝʥʘ ʿʝ ʤʨʝʞʘ ʟʘʩʥʦʚʘʥʘ ʥʘ SDH ʪʝʭʥʦʣʦʛʠʿʠ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʨʝʢʦ 

90 ʯʚʦʨʦʚʘ ʠ ʠʤʘ ʠʥʪʝʨʢʦʥʝʢʮʠʿʝ ʩʘ ʩʚʠʤ ʩʫʩʝʜʥʠʤ ʦʧʝʨʘʪʦʨʠʤʘ ʩʠʩʪʝʤʘ ʧʨʝʥʦʩʘ ʝʣʝʢʪʨʠʯʥʝ 

ʝʥʝʨʛʠʿʝ. ʊʦ ɽʄʉ ɸɼ ʩʚʨʩʪʘʚʘ ʫ ʦʧʝʨʘʪʦʨʝ ʩʠʩʪʝʤʘ ʧʨʝʥʦʩʘ ʩʘ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʢʦʥʝʢʮʠʿʘ ʫ 

ɽʚʨʦʧʠ (ENTSO-E, ʋʜʨʫʞʝˁʝ ʝʚʨʦʧʩʢʠʭ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ ʧʨʝʥʦʩʘ). ʊʦʧʦʣʦʛʠʿʘ SDH ʤʨʝʞʝ 

ɽʄʉ ɸɼ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 5.16. ʇʨʝʢʦ ʦʚʝ ʤʨʝʞʝ, ʟʘ ʧʦʪʨʝʙʝ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ, ʧʦʚʝʟʘʥ ʿʝ 

ʜʠʩʧʝʯʝʨʩʢʠ ʮʝʥʪʘʨ ɽʄʉ ɸɼ ʩʘ ʜʠʩʧʝʯʝʨʩʢʠʤ ʮʝʥʪʨʠʤʘ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ ʧʨʝʥʦʩʘ 

ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʩʫʩʝʜʥʠʭ ʟʝʤʘˀʘ ʠ ʦʩʪʘʣʠʭ ʝʚʨʦʧʩʢʠʭ ʮʝʥʪʘʨʘ. ʋ ʪʦʢʫ ʿʝ, ʧʦʜ 

ʧʦʢʨʦʚʠʪʝˀʩʪʚʦʤ ENTSO-E, ʠʟʛʨʘʜˁʘ ʥʦʚʝ ʤʫʣʪʠʩʝʨʚʠʩʥʝ ʧʘʥʝʚʨʦʧʩʢʝ ʤʨʝʞʝ, ʯʠʿʠ ʿʝ ʿʝʜʘʥ 

ʦʜ ʙʠʪʥʠʭ ʯʠʥʠʣʘʮʘ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ ɽʄʉ ɸɼ. 
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ʉʣʠʢʘ 5.16. ʊʦʧʦʣʦʛʠʿʘ SDH ʤʨʝʞʝ ɽʄʉ ɸɼ. 

ʊʦʢʦʤ 2017. ʛʦʜʠʥʝ ɽʄʉ ɸɼ ʿʝ ʧʦʯʝʦ ʩʘ ʠʥʪʝʥʟʠʚʥʦʤ ʠʟʛʨʘʜˁʦʤ ʥʦʚʝ ʝʣʝʢʪʨʦʥʩʢʝ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʟʘʩʥʦʚʘʥʝ ʥʘ DWDM ʪʝʭʥʦʣʦʛʠʿʠ ʩʘ ʦʩʥʦʚʥʦʤ ʥʘʤʝʥʦʤ ʧʦʚʝʟʠʚʘˁʘ 

ʧʦʩʪʦʿʝ˂ʠʭ ʠ ʙʫʜʫ˂ʠʭ ʩʠʩʪʝʤʘ. ʄʨʝʞʘ ˂ʝ, ʧʦʨʝʜ ʚʝʣʠʢʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʙʠʪʠ ʩʘ 

ʚʠʩʦʢʦʤ ʙʝʟʙʝʜʥʦʰ˂ʫ, ʨʘʩʧʦʣʦʞʠʚʦʰ˂ʫ ʠ ʛʘʨʘʥʮʠʿʦʤ ʢʚʘʣʠʪʝʪʘ ʧʦʩʪʦʿʝ˂ʠʭ ʠ ʙʫʜʫ˂ʠʭ 

ʩʝʨʚʠʩʘ. ɿʙʦʛ ʧʨʝʜʚʠʹʝʥʠʭ ʧʨʦʰʠʨʝˁʘ ʠ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʩʫʩʝʜʥʠʤ ʜʨʞʘʚʘʤʘ, ʦʥʘ ʧʨʫʞʘ 

ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʧʨʫʞʘˁʝ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʫʩʣʫʛʘ. ʊʦʧʦʣʦʛʠʿʘ ʙʫʜʫ˂ʝ 

OTN/DWDM ʤʨʝʞʝ ɽʄʉ ɸɼ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 5.17. 
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ʉʣʠʢʘ 5.17. ʊʦʧʦʣʦʛʠʿʘ OTN/DWDM ʤʨʝʞʝ ɽʄʉ ɸɼ. 

OTN/DWDM ʦʧʨʝʤʘ ɽʄʉ ɸɼ ʠʥʠʮʠʿʘʣʥʦ ʧʦʜʨʞʘʚʘ ʢʘʧʘʮʠʪʝʪʝ ʦʜ 96 ʦʧʪʠʯʢʠʭ ʢʘʥʘʣʘ ʧʦ 

ʿʝʜʥʦʤ ʧʘʨʫ ʦʧʪʠʯʢʠʭ ʚʣʘʢʘʥʘ ʠ ʧʨʦʪʦʢʝ ʦʜ 10 Gbit/s ʧʦ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʠ ʦʤʦʛʫ˂ʘʚʘ 

ʿʝʜʥʦʚʨʝʤʝʥʠ ʭʠʙʨʠʜʥʠ ʨʘʜ ʠ ʩʘ ʧʨʦʪʦʮʠʤʘ ʦʜ 100 Gbit/s ʧʦ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ. ʄʨʝʞʘ ˂ʝ 

ʦʤʦʛʫ˂ʘʚʘʪʠ ʠ ʩʝʨʚʠʩʝ ʢʦʿʠ ʢʦʨʠʩʪʝ ʨʘʟʣʠʯʠʪʝ ʧʨʦʪʦʢʦʣʝ (Ethernet, Fibre Channel, OTU) ʩʘ 

ʚʠʩʦʢʦʤ ʨʘʩʧʦʣʦʞʠʚʦʰ˂ʫ ʠ ʧʦʫʟʜʘʥʦʰ˂ʫ. 
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ʉ ʦʙʟʠʨʦʤ ʥʘ ʥʝʠʩʢʦʨʠʰ˂ʝʥ ʢʘʧʘʮʠʪʝʪ (ʥʝʠʩʢʦʨʠʰ˂ʝʥʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ - ʢʘʥʘʣʠ) ʫ  

OTN/DWDM ʤʨʝʞʠ, ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʫʞʘˁʘ ʫʩʣʫʛʝ ʨʝʘʣʠʟʘʮʠʿʝ ʦʜʨʝʹʝʥʦʛ ʙʨʦʿʘ ʩʝʨʚʠʩʘ 

ʧʨʦʪʦʢʘ 10 Gbit/s ʠ 1 Gbit/s ʥʘ ʥʠʚʦʫ OTN/DWDM ʪʨʘʥʩʧʦʨʪʥʝ ʤʨʝʞʝ, ʟʘ ʧʦʪʨʝʙʝ ʜʨʞʘʚʥʠʭ 

ʦʨʛʘʥʘ ʫʟ ʦʙʝʟʙʝʹʠʚʘˁʝ ʟʘʰʪʠʪʝ ʩʝʨʚʠʩʘ ʥʘ ʥʠʚʦʫ ʧʫʪʘˁʝ. ʀʩʢʦʨʠʰ˂ʝˁʝ ʩʣʦʙʦʜʥʦʛ 

ʢʘʧʘʮʠʪʝʪʘ OTN/DWDM ʤʨʝʞʝ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʛʘʨʘʥʪʫʿʝ ʧʨʫʞʘˁʝ ʩʝʨʚʠʩʘ ʩʘ ʚʠʩʦʢʦʤ 

ʧʦʫʟʜʘʥʦʰ˂ʫ ʠ ʨʘʩʧʦʣʦʞʠʚʦʰ˂ʫ, ʢʘʦ ʠ ˁʝʥ ʜʘˀʠ ʨʘʟʚʦʿ ʠ ʧʨʦʰʠʨʝˁʝ, ʧʨʝʜʩʪʘʚˀʘ ʫ 

ʪʝʭʥʠʯʢʦʤ ʠ ʝʢʦʥʦʤʩʢʦʤ ʩʤʠʩʣʫ, ʝʬʠʢʘʩʘʥ ʤʦʜʝʣ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ  ʟʘʭʪʝʚʘ ʥʘʮʠʦʥʘʣʥʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ. 

ɱʝʜʘʥ ʦʜ ʮʠˀʝʚʘ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʦʜ 2010. 

ʜʦ 2020. ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ  ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 68/10) ʿʝ ʠʩʢʦʨʠʰ˂ʝˁʝ ʨʝʩʫʨʩʘ ʜʨʞʘʚʥʝ 

ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʫʩʧʦʩʪʘʚˀʘˁʝ ʿʝʜʠʥʩʪʚʝʥʝ ʥʘʮʠʦʥʘʣʥʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ. ʂʦʨʠʩʪ ʦʜ ʫʩʧʦʩʪʘʚˀʘˁʘ ʪʘʢʚʝ ʤʨʝʞʝ ʦʛʣʝʜʘ ʩʝ ʫ ʫʰʪʝʜʠ ʢʦʿʘ ʩʝ 

ʧʦʩʪʠʞʝ ʦʙʿʝʜʠˁʘʚʘˁʝʤ ʜʨʞʘʚʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʦʧʪʠʤʠʟʘʮʠʿʠ ʧʦʩʣʦʚʘˁʘ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ ʠ 

ʧʨʝʜʫʟʝ˂ʘ, ʝʬʠʢʘʩʥʠʿʝʤ ʧʦʩʣʦʚʘˁʫ ʠ ʙʦˀʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʨʘʜʘ, ʢʘʦ ʠ ʝʬʠʢʘʩʥʦʤ 

ʧʦʚʝʟʠʚʘˁʫ ʩʚʠʭ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ ʩʘ ʦʩʪʘʣʠʤ ʩʝʢʪʦʨʠʤʘ ʠʥʜʫʩʪʨʠʿʝ, ʧʨʦʠʟʚʦʜˁʝ, ʙʘʥʢʘʨʩʪʚʘ 

ʠ ʪʨʛʦʚʠʥʝ. 

ɿʘʢˀʫʯʢʦʤ ɺʣʘʜʝ ʢʦʿʠʤ ʿʝ ʫʩʚʦʿʝʥ ɸʢʮʠʦʥʠ ʧʣʘʥ ʟʘ ʝʬʠʢʘʩʥʦ ʢʦʨʠʰ˂ʝˁʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 36/17) ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʦʙʿʝʜʠˁʘʚʘˁʝ 

ʥʝʠʩʢʦʨʠʰ˂ʝʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʧʨʫʞʘˁʝ ʫʩʣʫʛʘ ʠ ʜʨʞʘʚʥʠʤ ʦʨʛʘʥʠʤʘ, ʦʜʥʦʩʥʦ ʩʪʘʚˀʘˁʝʤ ʥʘ 

ʪʨʞʠʰʪʝ ʫʩʣʫʛʘ. ʊʠʤ ʘʢʮʠʦʥʠʤ ʧʣʘʥʦʤ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʠʩʢʦʨʠʰ˂ʝˁʝ ʨʝʩʫʨʩʘ ʜʨʞʘʚʥʝ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʫ ʮʠˀʫ 

ʫʩʧʦʩʪʘʚˀʘˁʘ ʿʝʜʠʥʩʪʚʝʥʝ ʥʘʮʠʦʥʘʣʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ, ʢʘʦ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ˂ʝ 

ʦʙʝʟʙʝʜʠʪʠ ʦʜʨʞʠʚʦʩʪ ʠ ʜʘˀʠ ʨʘʟʚʦʿ ʥʘʮʠʦʥʘʣʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ.  

5.1.3.3. ʀʟʨʘʜʘ ʧʣʘʥʦʚʘ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ ʦʙʣʘʩʪʠʤʘ ʫ ʢʦʿʠʤʘ ʪʦ ʥʠʿʝ 

ʦʙʝʟʙʝʹʝʥʦ 

ɼoʙʨa ʝʣʝʢʪʨʦʥʩʢʘ ʢoʤʫʥʠʢaʮʠoʥa ʠʥʬʨaʩʪʨʫʢʪʫʨa ʿʝ jeʜaʥ oʜ oʩʥoʚʥʠʭ ʫʩʣʦʚʘ ʟa ʨʘʟʚʦʿ 

ʢoʥʢʫʨeʥʪʥoʩʪʠ eʢoʥoʤʠje, aʣʠ ʠ ʟa ʧʨʠʚʣaʯeˁe ʩʪʨaʥʠʭ ʠʥʚeʩʪʠʪoʨa. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʦʚʫ 

ʯʠˁʝʥʠʮʫ, ɺʣʘʜʘ ʿʝ ʫ ʦʢʚʠʨʫ ʇʨʦʛʨʘʤʘ ʝʢʦʥʦʤʩʢʠʭ ʨʝʬʦʨʤʠ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 2019. 

ʛʦʜʠʥʝ ʧʦʩʪʘʚʠʣʘ, ʢʘʦ ʧʨʠʦʨʠʪʝʪʥʫ, ʨʝʬʦʨʤʩʢʫ ʤʝʨʫ ʈʘʟʚʦʿ ʠ ʫʥʘʧʨʝʹʝˁʝ ʥʘʮʠʦʥʘʣʥʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ.  

ʊʝʭʥʠʯʢʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠʟʛʨʘʹʝʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʪʨʝʙʘ ʜʘ ʧʨʘʪʝ ʨʘʟʚʦʿ ʨʘʟʣʠʯʠʪʠʭ ʘʧʣʠʢʘʮʠʿʘ, 

ʘ ʥʘʨʦʯʠʪʦ ʘʧʣʠʢʘʮʠʿʘ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ e-ʧoʩʣoʚaˁe, e-ʙaʥʢaʨʩʪʚo, e-ʪʨʛoʚʠʥʫ, e-oʙʨaʟoʚaˁe 

ʠ e-ʟʜʨaʚʩʪʚo. ʉʚʝ ʦʚʦ ʟʘʿʝʜʥʦ ʙʠ ʪʨeʙaʣo ʜa ʜoʚeʜe ʜo ʟʥaʯajʥoʛ ʧoʚe˂aˁa eʬʠʢaʩʥoʩʪʠ 

ʧoʩʣoʚaˁa ʩʚaʢoʛ ʧojeʜʠʥʮa, aʣʠ ʠ ʜo ʟʥaʯajʥoʛ ʩʪeʧeʥa ʨaʟʚoja ʩʚʠʭ ʧʨoʠʟʚoʜʥʠʭ, 

ʠʥʜʫʩʪʨʠjʩʢʠʭ ʠ ʙaʥʢaʨʩʢʠʭ oʙʣʠʢa ʧoʩʣoʚaˁa. ɸʥʘʣʠʟʝ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʧʦʚʝ˂ʘˁʝ ʧʝʥʝʪʨʘʮʠʿʝ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʝʪʠ ʧʦʨʘʩʪʫ ɹɼʇ-ʘ, ʧʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʦʜʨʞʘʪʠ 

ʢʦʥʪʠʥʫʠʪʝʪ ʨʘʩʪʘ ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʢʦʤʫʥʠʢʘʮʠʦʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʏʠˁeʥʠʮa ʜa ɹɼʇ ʠ 

ʟaʧoʰˀaʚaˁe ʧaʨaʣeʣʥo ʨaʩʪʫ ʫʢaʟʫje ʥa ʪo ʜa ʰʠʨoʢoʧojaʩʥʠ ʧʨʠʩʪʫʧ ʠʤa ʟʥaʯajaʥ ʫʪʠʮaj ʥa 

ʧoʨaʩʪ ʧoʩʣoʚaˁa ʠ ʛeʥeʨʠʰe ʚʠʩoʢo ʩʪaʙʠʣaʥ eʢoʥoʤʩʢʠ ʨaʟʚoj (ʧʦʛʣʘʚˀʝ 3.2). 
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ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʟʥʘʯʘʿ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʫ ʩʘʨʘʜˁʠ ʩʘ 

ɽʚʨʦʧʩʢʦʤ ʙʘʥʢʦʤ ʟʘ ʦʙʥʦʚʫ ʠ ʨʘʟʚʦʿ (European Bank for Reconstruction and Development ï 

EBRD), ʩʧʨʦʚʦʜʠ ʧʨʦʿʝʢʘʪ ʧʦʜ ʥʘʟʠʚʦʤ Ăʇʣʘʥ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʥʘʮʠʦʥʘʣʥʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ 

ʤʨʝʞʝò  ï ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʘʥʘʣʠʟʫ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʠ ʩʝʨʚʠʩʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ, ʢʘʦ ʠ ʧʨʠʧʨʝʤʫ ʠ ʧʣʘʥʠʨʘˁʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʧʠʣʦʪ ʧʨʦʿʝʢʘʪʘ. ʆʩʥʦʚʥʠ 

ʮʠˀ ʦʚʝ ʩʪʫʜʠʿʝ ʿʝ ʜʘ ʩʝ ʧʨʝʧʦʟʥʘʿʫ ʥʘʿʙʦˀʠ ʤʦʜʝʣʠ ʟʘ ʨʘʟʚʦʿ broadband-ʘ ʫ ʩʣʘʙʠʿʝ 

ʨʘʟʚʠʿʝʥʠʤ ʜʝʣʦʚʠʤʘ ʟʝʤˀʝ, ʢʘʦ ʠ ʤʝʪʦʜʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʧʦʩʪʦʿʝ˂ʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʘʢʦ ʙʠ ʩʝ 

ʢʨʘʿˁʠʤ ʢʦʨʠʩʥʠʮʠʤʘ ʦʙʝʟʙʝʜʠʦ ʠʥʪʝʨʥʝʪ ʚʝʣʠʢʠʭ ʙʨʟʠʥʘ.  

ʄʠʥʠʩʪʘʨʩʪʚʦ ʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ ʤʘʨʪʘ ʜʦ ʜʝʮʝʤʙʨʘ 2017. ʛʦʜʠʥʝ ʫʯʝʩʪʚʦʚʘʣʦ ʫ ʧʨʦʛʨʘʤʫ 

ʢʦʥʩʫʣʪʘʮʠʿʘ ʧʦʜ ʥʘʟʠʚʦʤ Ăʈʘʟʚʦʿ ʬʠʢʩʥʦʛ ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠò 

ʢʦʿʠ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥ ʿʝ ʦʜ ʩʪʨʘʥʝ ʂʦʨʝʿʩʢʦʛ ʠʥʩʪʠʪʫʪʘ ʟʘ ʨʘʟʚʦʿ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʜʨʫʰʪʚʘ 

(KISDI) ʫʟ ʧʦʜʨʰʢʫ ʢʦʨʝʿʩʢʦʛ ʄʠʥʠʩʪʘʨʩʪʚʘ ʟʘ ʥʘʫʢʫ ʠ ʠʥʬʦʨʤʘʮʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ. 

ʋ ʪʦʢʫ ʧʨʦʛʨʘʤʘ ʢʦʥʩʫʣʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʥʘʿʙʦˀʠ ʧʨʠʤʝʨʠ ʫ ʨʘʟʚʦʿʫ ʬʠʢʩʥʦʛ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ ʫ ʈʝʧʫʙʣʠʮʠ ʂʦʨʝʿʠ ʠ ʜʨʫʛʠʤ ʟʝʤˀʘʤʘ ʢʦʿʝ ʩʫ ʧʦʩʪʠʛʣʝ ʟʥʘʯʘʿʥʝ 

ʨʝʟʫʣʪʘʪʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʠ ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʫ ʦʚʦʿ 

ʦʙʣʘʩʪʠ. ʂʘʦ ʨʝʟʫʣʪʘʪ ʥʘʚʝʜʝʥʦʛ ʧʨʦʛʨʘʤʘ ʢʦʥʩʫʣʪʘʮʠʿʝ ˂ʝ ʙʠʪʠ ʧʨʝʧʦʨʫʢʝ ʢʦʨʝʿʩʢʝ ʩʪʨʘʥʝ ʫ 

ʚʝʟʠ ʩʘ ʜʘˀʠʤ ʨʘʟʚʦʿʝʤ ʧʦʣʠʪʠʢʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ʦʙʣʘʩʪʠ ʨʘʟʚʦʿʘ ʬʠʢʩʥʦʛ 

ʰʠʨʦʢʦʧʦʿʘʩʥʦʛ ʧʨʠʩʪʫʧʘ. 

ʐʪo ʩʫ ʰʠʨoʢoʧojaʩʥe ʧʨʠʩʪʫʧʥe ʤʨeʞe ʨaʩʧʨoʩʪʨaˁeʥʠje, ʪo je eʢoʥoʤʠja ʚʠʰe ʟaʚʠʩʥa oʜ 

ˁʠʭoʚoʛ ʥeʧʨeʢʠʜʥoʛ ʠ ʩʪaʣʥoʛ ʨaʜa. ɱʝʜʘʥ ʦʜ ʮʠˀʝʚʘ ʧʨʦʛʨʘʤʘ ʿʝ ʠ ʜʘ ʩʝ ʢʚʘʥʪʠʪʘʪʠʚʥʦ 

ʧʨʦʮʝʥʠ ʝʢʦʥʦʤʩʢʘ ʦʧʨʘʚʜʘʥʦʩʪ ʠʥʚʝʩʪʠʮʠʿʘ ʫ ʤʨʝʞʫ ʢʦʿʘ ˂ʝ ʦʜʛʦʚʘʨʘʪʠ ʙʫʜʫ˂ʠʤ ʧʦʪʨʝʙʘʤʘ 

ʜʨʫʰʪʚʘ. ʆʜʨʞʠʚʘ ʠ ʩʘʚʨʝʤʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤoʞe ʫʪʠʮaʪʠ ʥa ʜʨʫʛe ʬaʢʪoʨe 

ʢoʥʢʫʨeʥʪʥoʩʪʠ ʠ ʧoʚe˂aˁe ʜʠʨeʢʪʥʠʭ ʩʪʨaʥʠʭ ʫʣaʛaˁa. ʈʘʟʚʦʿ ʦʚʘʢʚʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʪʨʝʙʘ ʜʘ  ʦʤʦʛʫ˂ʠ ʜʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʜʦʩʪʠʛʥʝ ʠ ʜʘ ʩʝ ʠʟʿʝʜʥʘʯʠ ʩʘ ʥʠʚʦʦʤ 

ɽʋ ʧʨʝʤʘ ʧʨʠʩʪʫʧʫ ʰʠʨʦʢʦʧʦʿʘʩʥʦʤ ʠʥʪʝʨʥʝʪʫ, ʢʘʢʦ ʙʠ ʩʚʘʢʠ ʛʨʘʹʘʥʠʥ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʜʦ 2020. ʛʦʜʠʥʝ ʜʦʙʠʦ ʙʨʟ ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ. 

5.1.4. ʈʘʟʚʦʿ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ  ʪʨʞʠʰʪʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʈʘʟʚʦʿ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʠʩʧʫʥʝ ʫʩʣʦʚʠ ʟʘ ʨʘʟʚʦʿ ʧʦʿʝʜʠʥʠʭ 

ʢʦʤʧʦʥʝʥʘʪʘ, ʧʨʝ ʩʚʝʛʘ ʙʣʦʢʦʚʘ ʢʦʿʠ ʩʫ ʦʩʥʦʚʘ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ, ʩʣʠʢʘ 3.24. 

ʅʘʜ ʦʚʠʤ ʙʣʦʢʦʚʠʤʘ ʩʝ ʨʘʟʚʠʿʘʿʫ ʩʝʨʚʠʩʠ ʠ ʪʠʤʝ ʫʪʠʯʝ ʥʘ ʨʘʟʚʦʿ ʧʘʤʝʪʥʝ ʠʥʜʫʩʪʨʠʿʝ.  

5.1.4.1. ʈʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ (Cloud Computing)  

ʈʘʯʫʥʘʨʩʪʚʦ ʫ ʦʙʣʘʢʫ ʿʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦ ʫ ʈeʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ʄʥʦʛʠ ʠʥʪʝʨʥʝʪ 

ʦʧʝʨʘʪʦʨʠ ʥʫʜʝ ʫʩʣʫʛʝ ʫ ʦʢʚʠʨʫ cloud-ʘ. ʇʦʨʝʜ ʪʦʛʘ, ʜʨʞʘʚʥʘ ʫʧʨʘʚʘ ʦʙʝʟʙʝʹʫʿʝ, ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫ ʦʢʚʠʨʫ cloud-ʘ  ʘ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʘʟʚʠʿʝʥʘ ʿʝ ʧʣʘʪʬʦʨʤʘ ʟʘ ʨʘʟʚʦʿ 

ʩʝʨʚʠʩʘ ʝ-gʦvernment-ʘ.  

ʆʥʦ ʥʘ ʯʝʤʫ ʪʨʝʙʘ ʨʘʜʠʪʠ ʿʝʩʪʝ ʰʠʨʝˁʝ data ʮʝʥʪʘʨʘ. ʈʘʟʚʦʿ ʮʝʥʪʘʨʘ ʟʘʭʪʝʚʘ ʦʙʝʟʙʝʹʠʚʘˁʝ 

ʧʨʦʩʪʦʨʘ ʩʘ ʧʦʫʟʜʘʥʠʤ ʥʘʧʘʿʘˁʝʤ ʠʟ ʚʠʰʝ ʥʝʟʘʚʠʩʥʠʭ ʧʨʘʚʘʮʘ (ʠʟʚʦʨʘ), ʩʘ ʢʦʥʪʨʦʣʠʩʘʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ, ʧʨʠʪʠʩʢʦʤ, ʚʣʘʞʥʦʰ˂ʫ. ʆʙʝʟʙʝʹʠʚʘˁʝ ʮʝʥʪʘʨʘ ʠ ˁʠʭʦʚʘ ʟʘʰʪʠʪʘ ʦʜ 

ʧʨʠʤʘʨʥʦʛ ʩʫ ʟʥʘʯʘʿʘ ʟʘ ʙʫʜʫ˂ʝ ʜʠʛʠʪʘʣʥʦ ʧʦʩʣʦʚʘˁʝ.    
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5.1.4.2. ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ (IoT)  

ʀʥʪʝʨʥʝʪ ʩʪʚʘʨʠ (IoT) ʧʨʝʜʩʪʘʚˀʘ ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʿʦʤ ʩʫ ʩʝ ʜʦ ʩʘʜʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ʧʨʝʚʘʩʭʦʜʥʦ ʙʘʚʠʣʠ ʠʩʪʨʘʞʠʚʘʯʠ. ʋ ʦʢʚʠʨʫ ʝʚʨʦʧʩʢʠʭ ʧʨʦʿʝʢʘʪʘ ʩʫ ʨʘʟʚʠʿʘʥʠ ʩʝʨʚʠʩʠ 

ʢʦʥʪʨʦʣʝ ʠ ʫʧʨʘʚˀʘˁʘ ʧʦˀʦʧʨʠʚʨʝʥʠʤ ʨʝʩʫʨʩʠʤʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʫ ʩʝ ʧʨʠʢʫʧˀʘʣʠ 

ʧʦʜʘʮʠ ʟʘ smart city ʘʧʣʠʢʘʮʠʿʝ ʦ ʟʘʛʘʹʝʥʦʩʪʠ ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ.  

 

˨͍ͪ͗͊͊%

ˣ͔͎͙͡͞ 5͊0.4

˥ͪ;͊͟ 33.16

˹͔ͣ͊;͟ 3͊0.8

ʐʚʘʿʮʘʨʩʢʘ27.54

ˤΦx͙ͪͭΦ 18.83

̅ͪ͊ͤͼͯͫ͊͟18.15

ʌʠʥʩʢʘ 16.56

˸͊Ώ͊ͪͫ͊͟10.68

˿͍͔͙ͦͤ͊͡͞7.51

ˣ͙̆ 3.46

˿͙ͪ͋͊͞ 0.04

͍̆ͪ͊ͭͫ͟0͊.02

IPv6 % 
%(2018)

50.5

34.88

34.9

27.54

20.41

21.78

18.75

11.5

10.17

4.53

0.07

0.03
 

ʉʣʠʢʘ 5.18. ʇʨʦʮʝʥʘʪ ʫ ʢʦʿʝʤ ʿʝ ʧʨʠʤʝˁʝʥ IPv6 ʫ ʜʨʞʘʚʘʤʘ ɽʚʨʦʧʝ. ʀʟʚʦʨ 

https://www.google.com/intl/en/ipv6/statistics.html#tab=per-country-ipv6-adoption 

 

ʇʦʪʨʝʙʥʦ ʿʝ ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʰʠʨʦʢʘ ʫʧʦʪʨʝʙʘ IoT ʥʠʿʝ ʤʦʛʫ˂ʘ ʙʝʟ ʧʨʝʪʭʦʜʥʦʛ ʧʨʦʰʠʨʝˁʘ 

ʩʢʫʧʘ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʘ. ʇʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʩʣʦʙʦʜʥʠʭ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʘ ʩʝ ʧʦʩʪʠʞʝ ʧʨʝʣʘʩʢʦʤ ʥʘ 

IPv6 ʘʜʨʝʩʠʨʘˁʝ, ʠ ʫ ʩʚʝʪʫ ʩʝ ʧʦʯʝʣʦ ʧʨʠʤʝˁʠʚʘʪʠ ʦʜ 2012. ʛʦʜʠʥʝ. ʇʦʜʘʮʠ ʢʦʿʠ  

ʛʦʚʦʨʝ ʦ ʫʩʧʝʭʫ ʫ ʧʦʿʝʜʠʥʠʤ ʜʨʞʘʚʘʤʘ ʩʫ ʚʨʣʦ ʨʘʟʣʠʯʠʪʠ (ʩʣʠʢʘ 5.18.).  

ʇʨʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠʤ ʧʦʜʘʮʠʤʘ ʦ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ IPv6 ʢʦʿʝ ʿʝ ʦʙʿʘʚʠʦ Google 

(https://www.google.com/intl/en/ipv6/statistics.html), ʂʨʘˀʝʚʠʥʘ ɹʝʣʛʠʿʘ ʿʝ ʜʨʞʘʚʘ ʢʦʿʘ ʿʝ 

ʧʦʩʪʠʛʣʘ ʥʘʿʚʝ˂ʠ ʩʪʝʧʝʥ (50.4%) IPv6 ʧʨʠʤʝʥʝ. ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʫ ʪʘʙʝʣʠ ʩʘ ʩʣʠʢʝ 5.18. 

ʟʘʢˀʫʯʫʿʝʤʦ ʜʘ ʿʝ ʧʨʦʮʝʥʘʪ ʫʚʦʹʝˁʘ ʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʚʨʣʦ ʩʢʨʦʤʘʥ, ʘʣʠ 

ʜʘ ʩʝ ʦʜ 2017. ʜʦ 2018. ʛʦʜʠʥʝ ʧʦʚʝ˂ʘʦ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʙʨʦʿ ʩʣʦʙʦʜʥʠʭ 

ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʘ ʿʝ ʠʟʫʟʝʪʥʦ ʤʘʣʠ. ʆʚʦ ʥʘʩ ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʢʘʦ ʿʝʜʘʥ ʦʜ ʠʤʧʝʨʘʪʠʚʘ 

ʨʘʟʚʦʿʘ IoT (ʘ ʪʠʤʝ ʠ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ) ʥʘʤʝ˂ʝ ʬʦʨʩʠʨʘʥʠ ʧʨʝʣʘʟʘʢ ʥʘ IPv6. 
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5.1.4.3. ʈʘʜ ʩʘ ʚʝʣʠʢʠʤ ʢʦʣʠʯʠʥʘʤʘ (ʦʪʚʦʨʝʥʠʭ) ʧʦʜʘʪʘʢʘ (Big Data) 

 

ɿʘ ʰʠʨʫ ʫʧʦʪʨʝʙʫ ʚʝʣʠʢʠʭ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʪʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʩʥʦʚʥʘ ʠʜʝʿʘ ʫʚʦʹʝˁʝ 

ʦʪʚʦʨʝʥʠʭ ʧʦʜʘʪʘʢʘ ʛʜʝ ʛʦʜ ʿʝ ʪʦ ʤʦʛʫ˂ʝ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ˂ʝ ʩʝ ʧʦʜʘʮʠ ʢʦʨʠʩʪʠʪʠ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʜʦʥʝʩʫ ʩʪʘʥʜʘʨʜʠ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ ʢʦʿʠʤʘ ʙʠ ʩʝ 

ʧʨʝʮʠʟʠʨʘʦ ʥʘʯʠʥ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʢʘʢʦ ʙʠ ʙʠʣʠ ʰʠʨʦʢʦ ʧʨʠʭʚʘʪˀʠʚʠ. ʅʘ ʧʨʠʤʝʨ, 

ʜʦʙʨʦ ʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʜʝʬʠʥʠʩʘʪʠ ʧʝʨʠʦʜ ʫ ʢʦʤʝ ʩʝ ʧʨʠʢʫʧˀʘˁʝ ʚʨʰʠ, ʙʨʦʿ ʜʝʮʠʤʘʣʘ ʥʘ ʢʦʿʝ 

ʩʝ ʟʘʦʢʨʫʞʫʿʫ ʚʨʝʜʥʦʩʪʠ ʠ ʜʨʫʛʝ, ʥʝ ʤʘˁʝ ʚʘʞʥʝ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʋ ʦʜʩʫʩʪʚʫ ʩʪʘʥʜʘʨʜʘ ʪʨʝʙʘ 

ʠʥʩʠʩʪʠʨʘʪʠ ʥʘ ʦʙʿʘʚʠ ʩʠʨʦʚʠʭ (ʥʝʦʙʨʘʹʝʥʠʭ) ʧʦʜʘʪʘʢʘ. 

ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʧʦʩʪʦʿʝ ʚʨʩʪʝ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʩʝ ʥʝ ʤʦʛʫ ʥʘ˂ʠ ʢʘʦ ʦʪʚʦʨʝʥʝ, ʘ ʯʠʿʝ ʿʝ 

ʢʦʨʠʰ˂ʝˁʝ ʜʝʬʠʥʠʩʘʥʦ ʧʦʩʝʙʥʠʤ ʩʠʩʪʝʤʩʢʠʤ ʟʘʢʦʥʠʤʘ. ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʧʦʜʘʪʘʢʘ ʦ 

ʣʠʯʥʦʩʪʠ ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʰʝ ʢʘʜʘ, ʛʜʝ, ʢʘʢʦ ʠ ʩʘ ʢʦʿʦʤ ʩʚʨʭʦʤ ʿʝ ʤʦʛʫ˂ʝ ʧʨʠʢʫʧˀʘʪʠ ʠ 

ʦʙʨʘʹʠʚʘʪʠ ʧʦʜʘʪʢʝ ʦ ʣʠʯʥʦʩʪʠ. ʊʦ ʟʥʘʯʠ ʜʘ ʩʝ ʧʦʜʘʮʠ ʦʚʦʛ ʪʠʧʘ ʥʠ ʫ ʚʝʣʠʢʠʤ ʙʘʟʘʤʘ ʥʝ ʩʤʝʿʫ 

ʧʦʿʘʚˀʠʚʘʪʠ ʫ ʦʪʚʦʨʝʥʦʤ ʦʙʣʠʢʫ.  

ʊʘʢʦʹʝ, ʦʛʨʦʤʥʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʧʦʩʪʦʿʝ ʫ ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʪʘʥʦʚʘʤʘ ʟʘʭʪʝʚʘʿʫ ʟʘʰʪʠʪʫ 

ʧʦʜʘʪʘʢʘ ʠ ʧʘʮʠʿʝʥʘʪʘ ʠ ʤʝʜʠʮʠʥʩʢʦʛ ʦʩʦʙˀʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʨʠʰ˂ʝˁʝ ʤʘʪʝʨʠʿʘʣʘ 

ʠʩʢʘʟʘʥʦʛ ʫ ʩʥʠʤʮʠʤʘ, ʥʘ ʧʨʠʤʝʨ ʚʠʪʘʣʥʠʭ ʩʠʛʥʘʣʘ ʠʣʠ ʩʣʠʢʘ, ʦʯʠʰ˂ʝʥʠʭ ʦʜ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʣʠʯʥʦʩʪʠ, ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʤʝʜʠʮʠʥʩʢʦʤ ʦʩʦʙˀʫ ʫ ʮʠˀʫ ʢʦʤʧʘʨʘʪʠʚʥʠʭ 

ʜʠʿʘʛʥʦʩʪʠʢʘ ʠʣʠ ʝʜʫʢʘʮʠʿʝ. 

5.1.4.4. ʄʦʙʠʣʥʠ ʩʠʩʪʝʤʠ ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ (5G) 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʿʝ, ʨʘʜʝ˂ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʿʫ ʪʝʨʝʩʪʨʠʿʘʣʥʝ ʪʝʣʝʚʠʟʠʿʝ, ʧʨʝʜʚʠʜʝʣʦ ʜʘ ˂ʝ ʦʧʩʝʟʠ 

800MHz (ʜʠʛʠʪʘʣʥʘ ʜʠʚʠʜʝʥʜʘ 1) ʠ 700MHz (ʜʠʛʠʪʘʣʥʘ ʜʠʚʠʜʝʥʜʘ 2) ʫ ʙʫʜʫ˂ʝʤ ɽʚʨʦʧʩʢʦʤ 

ʧʣʘʥʫ ʥʘʤʝʥʝ ʙʠʪʠ ʨʝʟʝʨʚʠʩʘʥʠ ʟʘ ʤʦʙʠʣʥʝ ʩʠʩʪʝʤʝ. ʉʪʦʛʘ ʿʝ, ʢʘʦ ʦʩʥʦʚʥʠ ʤʦʪʠʚ ʠʟʙʦʨʘ 

ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʧʨʦʮʝʩʫ ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ ʫʩʚʦʿʠʣʦ ʟʘʭʪʝʚ ʟʘ ʤʘʢʩʠʤʠʟʠʨʘˁʝ ʜʠʛʠʪʘʣʥʝ 

ʜʠʚʠʜʝʥʜʝ. ɼʘˀʝ ʿʝ ʦʜʣʫʯʝʥʦ ʜʘ ʩʝ ʧʨʚʘ ʪʨʠ ʤʫʣʪʠʧʣʝʢʩʘ ʫ ʜʠʛʠʪʘʣʥʦʿ ʪʝʨʝʩʪʨʠʿʘʣʥʦʿ 

ʪʝʣʝʚʠʟʠʿʠ ʬʦʨʤʠʨʘʿʫ ʥʘ ʢʘʥʘʣʠʤʘ ʢʦʿʠ ʩʫ ʚʘʥ ʜʠʛʠʪʘʣʥʝ ʜʚʠʜʝʥʜʝ, ʪʿ ʥʘ ʥʠʞʠʤ ʢʘʥʘʣʠʤʘ. 

ʊʘʢʦ ʩʫ, ʟʘʚʨʰʝʪʢʦʤ ʧʨʦʮʝʩʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʝ, ʦʙʘ ʦʧʩʝʛʘ ʩʫ ʙʠʣʘ ʫ ʠʩʪʦʤ ʪʨʝʥʫʪʢʫ ʩʣʦʙʦʜʥʘ. 

ʋ ʪʦʤ ʩʤʠʩʣʫ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʿʝ ʿʝʜʠʥʘ ʜʨʞʘʚʘ ʢʦʿʘ ʿʝ ʦʙʝ ʜʠʛʠʪʘʣʥʝ ʜʠʚʠʜʝʥʜʝ ʦʩʣʦʙʦʜʠʣʘ 

ʫ ʪʨʝʥʫʪʢʫ ʧʨʝʣʘʩʢʘ ʥʘ ʜʠʛʠʪʘʣʥʦ ʝʤʠʪʦʚʘˁʝ. ʆʧʩʝʛ 800MHz (ɼɼ 1) ʿʝ ʧʨʦʜʘʪ, ʘ ʦʧʩʝʛ 

700MHz (ɼɼ2) ʿʝ ʧʨʝʜʚʠʹʝʥ ʟʘ 5G ʩʠʩʪʝʤʝ. ʅʘ ʞʘʣʦʩʪ, ʥʠ ʿʝʜʥʘ ʦʜ ʜʨʞʘʚʘ ʩʘ ʢʦʿʠʤʘ ʩʝ 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʛʨʘʥʠʯʠ ʥʠʿʝ ʦʩʣʦʙʦʜʠʣʘ ʦʧʩʝʛ 700 MHz (ʜʠʛʠʪʘʣʥʘ ʜʠʚʠʜʝʥʜʘ 2), ʪʝ ˂ʝ 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʤʦʨʘʪʠ ʜʘ ʩʘʯʝʢʘ ʜʘ ʜʨʞʘʚʝ ʫ ʦʢʨʫʞʝˁʫ ʟʘʚʨʰʝ ʦʩʣʦʙʘʹʘˁʝ ɼɼ2. ʇʦʩʪʫʧʘʢ 

ʦʩʣʦʙʘʹʘˁʘ ʦʚʦʛ ʜʝʣʘ ʩʧʝʢʪʨʘ ʟʘ ˁʠʭ ˂ʝ ʠʤʘʪʠ ʚʝʣʠʢʝ ʬʠʥʘʥʩʠʿʩʢʝ ʪʨʦʰʢʦʚʝ. ʈʝʧʫʙʣʠʢʘ 

ʉʨʙʠʿʘ ʪʨʦʰʢʦʚʝ ʥʝ˂ʝ ʠʤʘʪʠ ʿʝʨ ʿʝ ʩʧʝʢʪʘʨ ʦʩʣʦʙʦʜʠʣʘ ʫ ʠʩʪʦ ʚʨʝʤʝ ʢʘʜ ʿʝ ʨʘʜʠʣʘ ʧʣʘʥʠʨʘˁʝ 

ʪʨʘʥʟʠʮʠʿʝ ʥʘ ʜʠʛʠʪʘʣʥʦ ʝʤʠʪʦʚʘˁʝ.  

ʇʦʨʝʜ ʦʧʩʝʛʘ ɼɼ2, 5G ʩʠʩʪʝʤʠ ˂ʝ, ʙʠʪʠ ʦʧʨʝʜʝˀʝʥʠ ʟʘ ʨʘʜ ʠ ʫ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦʤ ʦʧʩʝʛʫ 

2.5GHz, ʦʜʥʦʩʥʦ 3.4-3.8GHz, ʢʘʦ ʜʝʣʦʚʠʤʘ UHF ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʧʦʜʨʫʯʿʘ (ʩʣʠʢʘ 4.2.). 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʣʘʥʠʨʘ ʧʨʦʜʘʿʫ ʦʚʦʛ ʦʧʩʝʛʘ ʫ ʚʨʝʤʝ ʫʚʦʹʝˁʘ 5G ʩʠʩʪʝʤʘ7. ʇʨʦʮʝʥʘ ʿʝ ʜʘ ˂ʝ 

ʜʦ 2019. ʛʦʜʠʥʝ ʪʦ ʠʤʘʪʠ ʩʤʠʩʣʘ.  

 

                                                           
7 ʇʨʚʠ ʢʦʤʝʨʮʠʿʘʣʥʠ 5G ʩʠʩʪʝʤ ʿʝ ʧʦʯʝʦ ʜʘ ʨʘʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʯʝʪʢʦʤ ʿʫʥʘ 2017. ʛʦʜʠʥʝ ʫ ʉɸɼ-ʫ. 
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ʊʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ ʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘ ʫʚʦʹʝˁʝ ʤʦʙʠʣʥʠʭ ʤʨʝʞʘ, ʧʘ ʠ ʤʦʙʠʣʥʠʭ ʤʨʝʞʘ 

ʧʝʪʝ ʛʝʥʝʨʘʮʠʿʝ (5G), ʦʙʝʟʙʝʹʫʿʫ ʦʧʝʨʘʪʦʨʠ. ʊʘʢʦʹʝ, 5G ʨʘʜ ʩʝ ʧʣʘʥʠʨʘ ʠ ʫ ʩʣʦʙʦʜʥʠʤ 

ʦʧʩʝʟʠʤʘ ʚʠʩʦʢʠʭ ʬʨʝʢʚʝʥʮʠʿʘ, ʟʘ ʧʦʢʨʠʚʘˁʝ ʤʘʣʠʤ ˂ʝʣʠʿ ʘʤʘ ʫ ʛʫʩʪʦ ʥʘʩʝˀʝʥʠʤ ʦʙʣʘʩʪʠʤʘ. 

ʉʪʦʛʘ ʩʝ ʝʥʦʨʤʥʦ ʧʦʚʝ˂ʘʚʘ ʙʨʦʿ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ (ʧʦʛʣʘʚˀʝ 3.3.1.) ʰʪʦ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫʪʠʯʝ 

ʥʘ ʪʨʦʰʢʦʚʝ ʦʧʝʨʘʪʦʨʘ.  

5.1.4.5. ɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʪʝʨʥʝʪʫ (CyberSecurity) 

ʋʧʦʪʨʝʙʘ ʀʂʊ  ʦʜ ʩʪʨʘʥʝ ʜʨʞʘʚʝ, ʧʨʠʚʨʝʜʝ ʠ ʛʨʘʹʘʥʘ ʿʝ ʫ ʧʦʨʘʩʪʫ, ʠ ʩʚʝ ʚʠʰʝ ʧʦʩʣʦʚʘ ʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ˁʠʭʦʚʦʤ ʢʦʨʠʰ˂ʝˁʫ. ʋʪʚʨʹʝʥʦ ʿʝ, ʥʘ ʧʨʠʤʝʨ, ʜʘ ʧʨʝʢʦ 1.500.000 

ʣʠʮʘ ʢʦʨʠʩʪʠ ʝʣʝʢʪʨʦʥʩʢʝ ʩʝʨʚʠʩʝ ʿʘʚʥʝ ʫʧʨʘʚʝ, ʘ ʜʘ ʿʝ ʧʨʝʢʦ 1.220.000 ʣʠʮʘ ʢʫʧʦʚʘʣʦ ʠʣʠ 

ʧʦʨʫʯʠʚʘʣʦ ʨʦʙʫ/ʫʩʣʫʛʝ ʧʫʪʝʤ ʠʥʪʝʨʥʝʪʘ ʫ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʫ ʜʘʥʘ. ɹʨʟʠʥʘ ʨʘʟʚʦʿʘ 

ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʚʝʣʠʢʘ, ʠ ʫ ʢʨʘʪʢʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ ʪʝʭʥʦʣʦʛʠʿʝ ʥʘʧʨʝʜʫʿʫ ʠ ʩʘʜʨʞʝ 

ʥʦʚʝ ʠ ʥʘʧʨʝʜʥʠʿʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ. ʇʘʨʘʣʝʣʥʦ ʩʘ ʨʘʟʚʦʿʝʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʥʘ ʛʣʦʙʘʣʥʦʤ 

ʥʠʚʦʫ ʨʘʩʪʫ ʠ ʧʨʝʪˁʝ ˁʠʭʦʚʦʿ ʙʝʟʙʝʜʥʦʩʪʠ. 

ɿʘʢʦʥʦʤ ʦ ʠʥʬʦʨʤʘʮʠʦʥʦʿ ʙʝʟʙʝʜʥʦʩʪʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦ ʿ6/16), ʢʘʦ ʠ ʉʪʨʘʪʝʛʠʿʦʤ 

ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʦʥʝ ʙʝʟʙʝʜʥʦʩʪʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 2020. ʛʦʜʠʥʝ 

ʫʨʝʹʫʿʫ ʩʝ ʤʝʨʝ ʟʘʰʪʠʪʝ ʦʜ ʙʝʟʙʝʜʥʦʩʥʠʭ ʨʠʟʠʢʘ ʫ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ 

ʩʠʩʪʝʤʠʤa, ʦʜʛʦʚʦʨʥʦʩʪʠ ʧʨʘʚʥʠʭ ʣʠʮʘ ʧʨʠʣʠʢʦʤ ʫʧʨʘʚˀʘˁʘ ʠ ʢʦʨʠʰ˂ʝˁʘ ʠʥʬʦʨʤʘʮʠʦʥʦ-

ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʠʩʪʝʤa ʠ ʦʜʨʝʹʫʿʫ ʩʝ ʥʘʜʣʝʞʥʠ ʦʨʛʘʥʠ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʤʝʨʘ ʟʘʰʪʠʪʝ, 

ʢʦʦʨʜʠʥʘʮʠʿʫ ʠʟʤʝʹʫ ʯʠʥʠʣʘʮʘ ʟʘʰʪʠʪʝ ʠ ʧʨʘ˂ʝˁʝ ʧʨʘʚʠʣʥʝ ʧʨʠʤʝʥʝ ʧʨʦʧʠʩʘʥʠʭ ʤʝʨʘ 

ʟʘʰʪʠʪʝ.  

ɿʘʢʦʥʦʤ ʦ ʠʥʬʦʨʤʘʮʠʦʥʦʿ ʙʝʟʙʝʜʥʦʩʪʠ ʩʝ ʫʩʧʦʩʪʘʚˀʘ ʅʘʮʠʦʥʘʣʥʠ ʮʝʥʪʘʨ ʟʘ ʧʨʝʚʝʥʮʠʿʫ ʠ 

ʟʘʰʪʠʪʫ ʦʜ ʙʝʟʙʝʜʥʦʩʥʠʭ ʨʠʟʠʢʘ ʫ ʠʥʬʦʨʤʘʮʠʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ (Computer Emergency Response Team, ʅʘʮʠʦʥʘʣʥʠ CERT). ʅʘʮʠʦʥʘʣʥʠ CERT ʧʨʘʪʠ 

ʩʪʘˁʝ ʦ ʠʥʮʠʜʝʥʪʠʤʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ, ʦʙʘʚʝʰʪʘʚʘ ʨʝʣʝʚʘʥʪʥʘ ʣʠʮʘ ʦ ʨʠʟʠʮʠʤʘ ʠ 

ʠʥʮʠʜʝʥʪʠʤʘ, ʨʝʘʛʫʿʝ ʧʦ ʧʨʠʿʘʚˀʝʥʠʤ ʠʥʮʠʜʝʥʪʠʤʘ, ʠʟʨʘʹʫʿʝ ʘʥʘʣʠʟʝ ʨʠʟʠʢʘ ʠ ʠʥʮʠʜʝʥʘʪʘ ʠ 

ʧʦʜʠʞʝ ʩʚʝʩʪ ʜʨʫʰʪʚʘ ʦ ʟʥʘʯʘʿʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʙʝʟʙʝʜʥʦʩʪʠ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʠʥʮʠʜʝʥʪʠ ʫ 

ʠʥʬʦʨʤʘʮʠʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʥʘʿʯʝʰ˂ʝ ʠʤʘʿʫ ʧʨʝʢʦʛʨʘʥʠʯʥʠ ʢʘʨʘʢʪʝʨ, ʦʜʥʦʩʥʦ 

ʜʘ ʩʝ ʜʝʰʘʚʘʿʫ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʚʠʰʝ ʟʝʤʘˀʘ, ʤʝʹʫʩʦʙʥʘ ʩʘʨʘʜˁʘ ʅʘʮʠʦʥʘʣʥʠʭ CERT-ʦʚʘ ʿʝ ʦʜ 

ʠʟʫʟʝʪʥʦʛ ʟʥʘʯʘʿʘ.  

*  
ʆʙʝʟʙʝʹʠʚʘˁʝʤ ʦʩʥʦʚʥʠʭ, ʦʚʜʝ ʥʘʚʝʜʝʥʠʭ, ʫʩʣʦʚʘ ʟʘ ʨʘʟʚʦʿ ʿʝʜʠʥʩʪʚʝʥʦʛ ʜʠʛʠʪʘʣʥʦʛ ʪʨʞʠʰʪʘ 

ʦʙʝʟʙʝʹʝʥʘ ʿʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʫʚʦʹʝˁʝ ʧʘʤʝʪʥʠʭ ʩʝʨʚʠʩʘ ʢʘʦ ʩʥʘʞʥʦʛ ʧʦʢʨʝʪʘʯʘ ʨʘʟʚʦʿʘ 

ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ.  

ʇʦʨʝʜ ʪʝʭʥʠʯʢʠʭ ʫʩʣʦʚʘ ʟʘ ʨʘʟʚʦʿ ʜʠʛʠʪʘʣʥʦʛ ʿʝʜʠʥʩʪʚʝʥʦʛ ʪʨʞʠʰʪʘ, ʟʘ ʫʩʧʝʭ ˁʝʛʦʚʦʛ ʨʘʟʚʦʿʘ 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʧʦʟʥʘʚʘˁʝ ʦʩʥʦʚʥʠʭ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʜʨʫʰʪʚʘ.  

5.2. ʈʘʟʚʦʿ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ 

ɼʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ ˀʫʜʠ, ʦʜ ʧʨʦʥʘʣʘʞʝˁʘ ʠʥʬʦʨʤʘʮʠʿʘ ʥʘ ʠʥʪʝʨʥʝʪʫ, ʜʝˀʝˁʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʜʦ ʢʨʝʠʨʘˁʘ ʜʠʛʠʪʘʣʥʠʭ ʩʘʜʨʞʘʿʘ. ɼʠʛʠʪʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʘʚʦ, 

ʘʣʠ  ʠ ʧʨʝʜʫʩʣʦʚ ʛʨʘʹʘʥʘ ʟʘ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʫ ʤʦʜʝʨʥʦʤ ʜʨʫʰʪʚʫ. 

ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʠʭ ʫ ɽʋ, 169 ʤʠʣʠʦʥʘ ɽʚʨʦʧˀʘʥʘ (44%) ʠ 86 

ʤʠʣʠʦʥʘ ʨʘʜʥʦ ʩʧʦʩʦʙʥʠʭ (37%) ʥʝʤʘ ʜʦʚʦˀʥʦ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ (ɼɽʉʀ, 2017). 
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ʆʙʟʠʨʦʤ ʜʘ ʿʝ ʜʝʬʠʮʠʪ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʠ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ, ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʛʨʘʹʘʥʠʤʘ ʉʨʙʠʿʝ ʦʤʦʛʫ˂ʠʪʠ ʜʘ ʩʪʝʢʥʫ ʚʝʰʪʠʥʝ ʢʦʿʝ ʩʫ ʠʤ ʥʝʦʧʭʦʜʥʝ ʜʘ ʙʠ ʥʘʧʨʝʜʦʚʘʣʠ ʫ 

ʜʠʛʠʪʘʣʥʦʿ ʧʨʠʚʨʝʜʠ ʠ ʜʨʫʰʪʚʫ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʿʥʦʚʠʿʘ ʜʦʩʪʠʛʥʫ˂ʘ ʫ ʀʂʊ, ʢʘʦ ʠ ʫʪʠʮʘʿ 

ʧʦʤʝʥʫʪʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʩʚʘʢʦʜʥʝʚʥʠ ʞʠʚʦʪ ʠ ʨʘʜ. 

ʆʙʟʠʨʦʤ ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ ʧʦʩʪʦʿʠ ʤʘˁʘʢ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ, 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʩʫ ʦʙʣʘʩʪʠ ʟʘ ʢʦʿʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʨʘʟʚʠʿʘʪʠ ʤʝʨʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ 

ʛʨʫʧʠʩʘʥʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʟʘ ʩʚʝ ʛʨʘʹʘʥʝ, ʝʜʫʢʘʮʠʿʘ ʠ ʦʙʫʢʘ, ʨʘʜʥʘ 

ʩʥʘʛʘ, ʀʂʊ ʩʪʨʫʯˁʘʮʠ. 

5.2.1. ɼʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʟʘ ʩʚʝ ʛʨʘʹʘʥʝ 

ɿʥʘʯʘʿʘʥ ʜʝʦ ʧʦʧʫʣʘʮʠʿʝ ʥʝʤʘ ʦʩʥʦʚʥʝ ʚʝʰʪʠʥʝ ʢʦʿʝ ʩʫ ʠʤ ʥʝʦʧʭʦʜʥʝ ʟʘ ʫʩʧʝʭ ʫ ʜʨʫʰʪʚʫ ʫ 

ʢʦʤ ʿʝ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʫ ʫʩʧʦʥʫ. ʆʢʦ 45% ʛʨʘʹʘʥʘ ɽʋ ʠ ʜʘˀʝ ʥʝ ʧʦʩʝʜʫʿʝ ʦʩʥʦʚʥʝ ʜʠʛʠʪʘʣʥʝ 

ʚʝʰʪʠʥʝ, ʧʨʠ ʯʝʤʫ ʚʠʰʝ ʦʜ ʧʦʣʦʚʠʥʝ ʦʚʦʛ ʙʨʦʿʘ ʫʦʧʰʪʝ ʥʝ ʧʦʩʝʜʫʿʝ ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ. ʆʚʦ 

ʥʘʨʦʯʠʪʦ ʚʘʞʠ ʟʘ ʦʜʨʝʹʝʥʝ ʩʝʛʤʝʥʪʝ ʩʪʘʥʦʚʥʠʰʪʚʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʪʘʨʠʿʘ ʣʠʮʘ, ʤʘˁʝ 

ʦʙʨʘʟʦʚʘʥʘ ʣʠʮʘ ʠʣʠ ʣʠʮʘ ʩʘ ʥʠʩʢʠʤ ʧʨʠʭʦʜʠʤʘ. ʐʪʘʚʠʰʝ, ʫʦʯʝʥʘ ʿʝ ʠ ʧʦʪʨʝʙʘ ʟʘ ʩʪʠʮʘˁʝʤ 

ʧʦʚʝʨʝˁʘ ʫ ʜʠʛʠʪʘʣʥʦ, ʧʘ ʩʝ ʥʘʩʪʦʿʠ ʜʘ ʩʝ ʛʨʘʹʘʥʠ ʦʙʫʯʝ ʢʘʢʦ ʜʘ ʟʘʰʪʠʪʝ ʩʚʦʿʫ ʧʨʠʚʘʪʥʦʩʪ ʠ 

ʙʫʜʫ ʙʝʟʙʝʜʥʠ ʥʘ ʤʨʝʞʠ.  

ʅʝʦʧʭʦʜʥʦ ʿʝ ʨʘʟʚʠʪʠ ʠ ʨʘʟʿʘʩʥʠʪʠ ʦʧʰʪʫ ʜʝʬʠʥʠʮʠʿʫ ʧʦʿʤʘ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʢʘʦ ʠ 

ʧʨʝʚʘʟʠ˂ʠ ʧʨʝʧʨʝʢʝ ʠ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʩʪʠʮʘˁʝ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʛʨʘʹʘʥʠ 

ʩʫʦʯʘʚʘʿʫ (ʥʝʜʦʩʪʘʪʘʢ ʠʥʪʝʨʝʩʦʚʘˁʘ, ʥʝʜʦʩʪʘʪʘʢ ʨʝʩʫʨʩʘ, ʩʪʨʘʭ ʦʜ ʪʝʭʥʦʣʦʛʠʿʝ, ʠʥʚʘʣʠʜʥʦʩʪ, 

ʠʪʜ).  

ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʟʘ ʩʪʠʮʘˁʝ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʤʦʛʫ˂ʠʪʠ ʿʝʜʥʦʩʪʘʚʘʥ 

ʧʨʠʩʪʫʧ ʦʙʫʢʘʤʘ ʟʘ ʩʚʝ ʛʨʘʹʘʥʝ. 

5.2.2. ɽʜʫʢʘʮʠʿʘ ʠ ʦʙʫʢʘ 

ʂʘʢʦ ʙʠ ʛʨʘʹʘʥʠ ʩʪʝʢʣʠ ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʢʦʿʝ ʩʫ ʠʤ ʥʝʦʧʭʦʜʥʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

ʧʦʪʨʝʙʥʦ ʿʝ ʫʚʝʩʪʠ ʩʘʚʨʝʤʝʥʠ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ ʠ ʦʙʫʢʘ ʢʦʿʠ ʤʣʘʜʠʤ ˀʫʜʠʤʘ ʧʨʫʞʘ 

ʢʦʤʧʝʪʝʥʮʠʿʝ ʢʦʿʝ ʩʫ ʦʜ ʟʥʘʯʘʿʘ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʢʨʫʞʝˁʫ. ʀʘʢʦ ʿʝ ʧʨʠʤʝʪʘʥ ʥʘʧʨʝʜʘʢ ʫ 

ʤʦʜʝʨʥʠʟʘʮʠʿʠ ʥʘʰʝʛ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʠ ʦʙʫʢʘ ʠ ʜʘˀʝ ʧʦʩʪʦʿʠ ʧʦʪʨʝʙʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝʤ ʫ 

ʩʢʣʘʜʫ ʩʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʤ ʠʟʘʟʦʚʠʤʘ, ʧʨʝ ʩʚʝʛʘ ʢʘʜʘ ʿʝ ʤʦʜʝʨʥʠʟʘʮʠʿʘ ʥʘʩʪʘʚʥʦʛ ʩʘʜʨʞʘʿʘ ʫ 

ʧʠʪʘˁʫ, ʧʦʪʦʤ ʧʦʙʦˀʰʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʥʘʩʪʘʚʥʦʛ ʢʘʜʨʘ, ʢʘʦ ʠ ʦʙʝʟʙʝʹʠʚʘˁʝ ʀʂʊ ʩʪʨʫʢʪʫʨʝ 

ʫ ʦʙʨʘʟʦʚʥʠʤ ʮʝʥʪʨʠʤʘ. ʊʘʢʦʝ́, ʦʜ ʩʫʰʪʠʥʩʢʝ ʿʝ ʚʘʞʥʦʩʪʠ ʙʣʠʩʢʘ ʩʘʨʘʜˁʘ ʠʥʜʫʩʪʨʠʿʝ ʠ 

ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ. 

5.2.3. ʈʘʜʥʘ ʩʥʘʛʘ 

ʂʘʢʦ ʩʝ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʰʠʨʠ ʥʘ ʩʚʝ ʩʝʢʪʦʨʝ ʧʨʠʚʨʝʜʝ, ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ ʩʫ ʩʚʝ ʥʝʦʧʭʦʜʥʠʿʝ 

ʟʘ ʦʙʘʚˀʘˁʝ ʚʝ˂ʠʥʝ ʧʦʩʣʦʚʘ. ɿʘʧʨʘʚʦ, ʚʝ˂ʠʥʘ ʨʘʜʥʠʭ ʤʝʩʪʘ ʚʝ˂ ʩʘʜʘ ʟʘʭʪʝʚʘ ʦʩʥʦʚʥʝ 

ʜʠʛʠʪʘʣʥʝ ʚʝʰʪʠʥʝ. ʋ ʙʫʜʫ˂ʥʦʩʪʠ ˂ʝ ʩʝ ʦʚʠ ʟʘʭʪʝʚʠ ʩʘʤʦ ʧʦʚʝ˂ʘʚʘʪʠ ʠ ʩʤʘʪʨʘ ʩʝ ʜʘ ˂ʝ ʩʚʠʤ 

ʨʘʜʥʠʮʠʤʘ ʙʠʪʠ ʥʝʦʧʭʦʜʥʝ ʦʚʝ ʚʝʰʪʠʥʝ ʢʘʢʦ ʙʠ ʨʘʚʥʦʧʨʘʚʥʦ ʫʯʝʩʪʚʦʚʘʣʠ ʥʘ ʪʨʞʠʰʪʫ ʨʘʜʘ. 

ɼʘ ʙʠ ʩʝ ʠʩʧʫʥʠʣʠ ʥʘʚʝʜʝʥʠ ʮʠˀʝʚʠ ʠ ʙʠʣʠ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʜʚʠʹʘˁʠʤʘ ʨʘʟʚʦʿʘ ʀʂʊ, 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʫʥʘʧʨʝʹʝˁʝ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ ʨʘʜʥʝ ʩʥʘʛʝ ʫ ʩʘʨʘʜˁʠ ʩʘ ʨʝʣʝʚʘʥʪʥʠʤ 

ʘʢʪʝʨʠʤʘ ʥʘ ʪʨʞʠʰʪʫ ʨʘʜʘ. ʇʦʨʝʜ ʪʦʛʘ ʟʥʘʯʘʿʥʦ ʿʝ ʠ ʧʦʙʦˀʰʘˁʝ ʜʠʛʠʪʘʣʥʠʭ ʚʝʰʪʠʥʘ 

ʤʝʥʘ˅ʝʨʘ (ʝʃʝʘʜʝʨʩʭʠʧ). 
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5.2.4. ʀʂʊ ʩʪʨʫʯˁʘʮʠ 

ɼʠʛʠʪʘʣʠʟʘʮʠʿʘ ʪʘʢʦʹʝ ʚʦʜʠ ʧʦʚʝ˂ʘˁʫ ʧʦʪʨʘʞˁʝ ʟʘ ʀʂʊ ʩʪʨʫʯˁʘʮʠʤʘ ʠʟ ʩʚʠʭ ʩʝʢʪʦʨʘ 

ʧʨʠʚʨʝʜʝ.  

ʆʙʟʠʨʦʤ ʜʘ ʿʝ ʙʨʦʿ ʩʪʨʫʯˁʘʢʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʥʝʜʦʚʦˀʘʥ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʨʝʫʟʝʪʠ ʤʝʨʝ ʢʦʿʝ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʧʨʝʜʩʪʘʚˀʘˁʝ ʀʂʊ ʟʘʥʠʤʘˁʘ ʢʘʦ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʧʨʦʬʝʩʠʦʥʘʣʥʦʛ ʧʨʘʚʮʘ, 

ʧʦʚʝ˂ʘʪʠ ʙʨʦʿ ʤʣʘʜʠʭ ʦʙʫʯʝʥʠʭ ʟʘ ʀʂʊ ʟʘʥʠʤʘˁʘ (ʜʠʧʣʦʤʠʨʘʥʘ ʀʂʊ ʣʠʮʘ ʠʣʠ 

ʧʨʝʢʚʘʣʠʬʠʢʦʚʘʥʘ ʣʠʮʘ), ʧʦʜʨʞʘʪʠ ʫʩʘʚʨʰʘʚʘˁʝ ʀʂʊ ʩʪʨʫʯˁʘʢʘ ʠ ʦʙʝʟʙʝʜʠʪʠ ʩʝʨʪʠʬʠʢʘʮʠʿʫ 

ʠ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ. 

 

*   *   *  
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5.3. ʎʠˀʝʚʠ ʩʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʥʦʚʠʭ ʤʨʝʞʘ ʟʘ  ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

ɿʘʢˀʫʯʘʢ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʮʠˀʝʚʠ ʢʦʿʠʤʘ ˂ʝ ʩʝ ʧʦʩʚʝʪʠʪʠ ɺʣʘʜʘ ʩʘ ʟʘʜʘʪʢʦʤ ʜʘ 

ʦʙʝʟʙʝʜʠ ʦʧʰʪʠ ʙʦˀʠʪʘʢ, ʧʦʚʝ˂ʘˁʝ ʙʨʫʪʦ ʜʦʤʘ˂ʝʛ ʧʨʦʠʟʚʦʜʘ, ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘ ʠ 

ʧʦʙʦˀʰʘˁʝ ʫʩʣʦʚʘ ʞʠʚʦʪʘ.   

1. ʀʟʨʘʜʘ ʠ ʘʞʫʨʠʨʘˁʝ ʤʘʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

2. ʈʘʟʚʦʿ ʦʢʦʩʥʠʮʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʢʦʥʩʦʣʠʜʦʚʘˁʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʦʿʘ ʿʝ ʫ 

ʚʣʘʩʥʠʰʪʚʫ ʜʨʞʘʚʝ. 

3. ʈʘʟʚʦʿ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ: 

¶ ʆʙʝʟʙʝʹʠʚʘˁʝʤ ʫʩʣʦʚʘ ʟʘ ʿʝʜʥʦʩʪʘʚʥʠʿʫ ʠʟʛʨʘʜˁʫ ʰʠʨʦʢʦʧʦʿʘʩʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʦʥʦʰʝˁʝʤ ʟʘʢʦʥʘ ʦ ʰʠʨʦʢʦʧʦʿʘʩʥʦʤ ʧʨʠʩʪʫʧʫ. ʊʠʤʝ ˂ʝ ʩʝ ʩʚʠʤ 

ʦʧʝʨʘʪʦʨʠʤʘ ʩʤʘˁʠʪʠ ʪʨʦʰʢʦʚʠ ʠʟʛʨʘʜˁʝ ʦʚʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʙʝʟʙʝʜʠʪʠ 

ʟʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʧʦʩʪʦʿʝ˂ʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʦʣʘʢʰʘʪʠ ʜʦʙʠʿʘˁʝ 

ʥʝʦʧʭʦʜʥʠʭ ʜʦʟʚʦʣʘ ʟʘ ʠʟʛʨʘʜˁʫ; 

¶ ʆʙʝʟʙʝʹʠʚʘˁʝʤ ʜʨʞʘʚʥʝ ʧʦʤʦ˂ʠ ʟʘ ʦʧʝʨʘʪʦʨʝ ʠʣʠ ʜʨʫʛʘ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ 

ʧʨʠʭʚʘʪʝ ʜʘ ʩʚʦʿʫ ʤʨʝʞʫ ʠʟʛʨʘʜʝ ʫ ʦʙʣʘʩʪʠʤʘ ʫ ʢʦʿʠʤʘ ʥʝ ʧʦʩʪʦʿʠ ʚʝʣʠʢʘ 

ʝʢʦʥʦʤʩʢʘ ʠʩʧʣʘʪʠʚʦʩʪ ʟʘ ʠʟʛʨʘʜˁʫ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

4. ʆʙʝʟʙʝʹʠʚʘˁʝ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʧʦʪʨʝʙʝ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ. 

5. ʆʙʝʟʙʝʹʠʚʘˁʝ ʚʝ˂ʝʛ ʩʢʫʧʘ IP ʘʜʨʝʩʘ ʧʨʝʣʘʩʢʦʤ ʥʘ IPv6. 

6. ʋʚʦʹʝˁʝ ʦʣʘʢʰʠʮʘ ʟʘ ʜʦʙʠʿʘˁʝ ʜʨʞʘʚʥʝ ʧʦʤʦ˂ʠ ʟʘ ʦʧʝʨʘʪʦʨʝ ʢʦʿʠ ʩʝ ʦʙʘʚʝʞʫ ʜʘ 

ʧʨʝʹʫ ʥʘ IPv6 ʘʜʨʝʩʠʨʘˁʝ. 

7. ʇʨʦʤʦʚʠʩʘˁʝ ʫʚʦʹʝˁʘ ʠ ʫʧʦʪʨʝʙʝ IoT. 

8. ʇʨʦʤʦʚʠʩʘˁʝ ʫʚʦʹʝˁʘ ʠ ʫʧʦʪʨʝʙʝ ʧʘʤʝʪʥʠʭ ʩʝʨʚʠʩʘ ʫ ʩʚʝ ʛʨʘʥʝ ʧʨʠʚʨʝʜʝ. 

9. ʇʨʦʤʦʚʠʩʘˁʝ ʨʘʯʫʥʘʨʩʪʚʘ ʫ ʦʙʣʘʢʫ ʠ ʰʠʨʝˁʝ data ʮʝʥʪʘʨʘ. 

10. ɼʦʥʦʰʝˁʝ ʩʪʘʥʜʘʨʜʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ ʢʦʿʠ ʙʠ ʦʙʝʟʙʝʜʠʣʠ ʿʝʜʥʦʩʪʘʚʥʫ 

ʨʘʟʤʝʥʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʦʜʘʪʘʢʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʝʥʪʠʪʝʪʘ ʩʘ ʮʠˀʝʤ 

ʿʝʜʥʦʩʪʘʚʥʦʛ ʫʚʦʹʝˁʘ ʧʘʤʝʪʥʠʭ ʩʝʨʚʠʩʘ. 

11. ʇʨʠʧʨʝʤʘ ʘʫʢʮʠʿʝ ʩʧʝʢʪʨʘ ʟʘ ʨʘʟʚʦʿ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. 

12. ʈʘʟʚʦʿ ʤʝʭʘʥʠʟʘʤʘ ʟʘ ʧʦʙʦˀʰʘˁʝ ʙʝʟʝʙʜʥʦʩʪʠ ʨʘʜʘ ʥʘ ʠʥʪʝʨʥʝʪʫ. 

13. ʇʦʙʦˀʰʘˁʝ ʫʩʣʦʚʘ ʟʘ ʝʜʫʢʘʮʠʿʫ ʩʪʘʥʦʚʥʠʰʪʚʘ ʫ ʦʙʣʘʩʪʠ ʀʂʊ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ 

ʦʙʨʘʟʦʚʘˁʘ.  

14. ʀʟʨʘʜʘ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ.  

15. ʀʟʨʘʜʘ ɸʢʮʠʦʥʦʛ ʧʣʘʥʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʦʚʝ ʩʪʨʘʪʝʛʠʿʝ. 
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ʐʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ
1. ʀʟʨʘʜʘ ʠ ʘʞʫʨʠʨʘˁʝ ʤʘʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ

2. ʈʘʟʚʦʿ ʦʢʦʩʥʠʮʝ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʢʦʥʩʦʣʠʜʦʚʘˁʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʦʿʘ ʿʝ ʫ ʚʣʘʩʥʠʰʪʚʫ ʜʨʞʘʚʝ.

3. ʈʘʟʚʦʿ ʰʠʨʦʢʦʧʦʿʘʩʥʠʭ ʤʨʝʞʘ ʟʘ ʧʨʠʩʪʫʧ

4. ʀʟʨʘʜʘ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʰʠʨʦʢʦʧʦʿʘʩʥʝ ʤʨʝʞʝ ʟʘ ʧʨʠʩʪʫʧ. 

ʉʪʚʘʨʘˁʝ ʫʩʣʦʚʘ ʟʘ ʨʘʟʚʦʿ

ɼʠʛʠʪʘʣʥʦʛ ʿʝʜʠʥʩʪʚʝʥʦʛ ʪʨʞʠʰʪʘ

Cyber security BigData
ʀʥʪʝʨʥʝʪ 

ʩʪʚʘʨʠ

ʈʘʯʫʥʘʨʩʪʚʦ ʫ 

ʦʙʣʘʢʫ
5G

1. ʆʙʝʟʙʝʹʠʚʘˁʝ ʚʝ˂ʝʛ ʩʢʫʧʘ IPʘʜʨʝʩʘ 

ʧʨʝʣʘʩʢʦʤ ʥʘ IPv6.

2. ʋʚʦʹʝˁʝ ʦʣʘʢʰʠʮʘ ʟʘ ʜʦʙʠʿʘˁʝ ʜʨʞʘʚʥʝ 

ʧʦʤʦ˂ʠ ʟʘ ʦʧʝʨʘʪʦʨʝ ʢʦʿʠ ʩʝ ʦʙʘʚʝʞʫ ʜʘ 

ʧʨʝʹʫ ʥʘ IPv6ʘʜʨʝʩʠʨʘˁʝ.

3. ʇʨʦʤʦʚʠʩʘˁʝ ʫʚʦʹʝˁʘ ʠ ʫʧʦʪʨʝʙʝIoT.

ʇʨʠʧʨʝʤʘ ʘʫʢʮʠʿʝ ʩʧʝʢʪʨʘ ʟʘ 

ʨʘʟʚʦʿ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ.

1. ʇʨʦʤʦʚʠʩʘˁʝ ʨʘʯʫʥʘʨʩʪʚʘ ʫ 

ʦʙʣʘʢʫʠ ʰʠʨʝˁʝ data

ʮʝʥʪʘʨʘ.

2. ɼʦʥʦʰʝˁʝ/ʧʨʦʰʠʨʝˁʝ ʩʢʫʧʘ 

ʩʪʘʥʜʘʨʜʘ 

ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ

Å ʇʦʙʦˀʰʘˁʝ ʫʩʣʦʚʘ ʟʘ ʝʜʫʢʘʮʠʿʫ ʩʪʘʥʦʚʥʠʰʪʚʘ ʫ ʦʙʣʘʩʪʠ ʀʂʊʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʦʙʨʘʟʦʚʘˁʘ. 

 

ʉʣʠʢʘ 5.19. ʎʠˀ ʠ ʤʝʨʝ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʉʪʨʘʪʝʛʠʿʝ  

ʆʩʥʦʚʥʠ ʮʠˀ ʦʚʝ ʩʪʨʘʪʝʛʠʿʝ ʿʝ ʜʘ ʩʝ ʧʨʠʧʨʝʤʠ ʦʢʨʫʞʝˁʝ ʀʂʊ ʢʦʿʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʟʘ ʨʘʟʚʦʿ 

ʜʠʛʠʪʘʣʥʦʛ ʿʝʜʠʥʩʪʚʝʥʦʛ ʪʨʞʠʰʪʘ. ʉʪʦʛʘ ʩʝ ʫ ʪʝʢʩʪʫ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʤʘʪʨʘ ʧʝʪ ʩʪʫʙʦʚʘ ʥʘ 

ʢʦʿʠʤʘ ʩʝ ʛʨʘʜʠ ʿʝʜʠʥʩʪʚʝʥʦ ʜʠʛʠʪʘʣʥʦ ʪʨʞʠʰʪʝ. ʂʘʦ ʨʝʟʫʣʪʘʪ ʩʝ ʜʝʬʠʥʠʰʫ ʧʨʘʚʮʠ ʨʘʟʚʦʿʘ ʠ 

ʧʝʨʬʦʨʤʘʥʩʝ ʤʨʝʞʘ ʥʦʚʝ ʛʝʥʝʨʘʮʠʿʝ, ʢʘʦ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʦ ʤʝʨʝ ʢʦʿʝ ʚʦʜʝ ʢʘ ʠʩʧʫˁʝˁʫ 

ʦʩʥʦʚʥʦʛ ʮʠˀʘ.  

ɹʨʦʿʯʘʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʦʧʠʩʫʿʫ ʩʪʘˁʝ ʧʦʿʝʜʠʥʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʫ ʝʣʝʢʪʨʦʥʩʢʠʤ 

ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ ʤʦʛʫ ʢʨʘʪʢʦʨʦʯʥʦ ʜʘ ʩʝ ʧʨʝʜʚʠʜʝ. ʉʪʦʛʘ ʦʚʘʢʚʠ ʧʦʢʘʟʘʪʝˀʠ ʥʠʩʫ ʤʦʛʫ˂ʠ ʫ 

ʩʚʘʢʦʿ ʦʜ ˁʠʭ. 

ʇʨʠʣʦʟʠ ʇ1, ʇ2, ʇ3 ʠ ʇ4 ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʘʩʪʘʚʥʠ ʜʝʦ ʦʚʝ ʩʪʨʘʪʝʛʠʿʝ. 

6. ɿɸɺʈʐʅʀ ɼɽʆ 

ʆʚʫ ʩʪʨʘʪʝʛʠʿʫ ʦʙʿʘʚʠʪʠ ʫ Ăʉʣʫʞʙʝʥʦʤ ʛʣʘʩʥʠʢʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝò. 

 

05 ɹʨʦʿ: 345-2479/2018-1 

ʋ ɹʝʦʛʨʘʜʫ, 19. ʘʧʨʠʣʘ 2018. ʛʦʜʠʥʝ  

 

ɺ ʃ ɸ ɼ ɸ 

 

ʊʘʯʥʦʩʪ ʧʨʝʧʠʩʘ ʦʚʝʨʘʚʘ 

ɻɽʅɽʈɸʃʅʀ ʉɽʂʈɽʊɸʈ 

 

 

ʅʦʚʘʢ ʅʝʜʠ˂ 

ʇʈɽɼʉɽɼʅʀʂ 

 

ɸʥʘ ɹʨʥʘʙʠ˂, ʩ.ʨ. 
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ʇʨʠʣʦʛ ʇ1 

ʀʥʜʝʢʩ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ 2017 

ʇʨʠʣʠʢʦʤ ʧʠʩʘˁʘ ʦʚʝ ʩʪʨʘʪʝʛʠʿʝ, ʦʜʥʦʩʥʦ ʫ ʪʦʢʫ ʿʘʚʥʝ ʨʘʩʧʨʘʚʝ, ʧʦʜʘʮʠ ʦ ʇʨʝʛʣʝʜʫ ʪʨʞʠʰʪʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʘ ʠ ʧʦʰʪʘʥʩʢʠʭ ʫʩʣʫʛʘ ʟʘ 2016. ʛʦʜʠʥʫ ʢʦʿʠ ʧʨʠʧʨʝʤʘ ɸʛʝʥʮʠʿʘ ʥʠʩʫ ʙʠʣʠ 

ʦʙʿʘʚˀʝʥʠ8, ʪʝ ʿʝ DESI 2017 ʦʙʨʘʹʝʥ ʥʘʢʥʘʜʥʦ. ʋ ʦʚʦʤ ʧʨʠʣʦʛʫ ʙʠ˂ʝ ʧʨʠʢʘʟʘʥʠ ʧʨʦʨʘʯʫʥʠ 

oʩʥʦʚʥʠʭ ʧʝʪ ʢʘʪʝʛʦʨʠʿʘ ʢʦʿʝ ʫʣʘʟʝ ʫ ʢʦʥʘʯʥʠ ʦʙʨʘʯʫʥ ʠʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ ʟʘ 

2016. ʛʦʜʠʥʫ, ʦʜʥʦʩʥʦ DESI 2017. 

ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʥʘʚʝʜʝʥʦ, DESI 2017 ʿʝ ʩʘʩʪʘʚˀʝʥ ʦʜ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʘʣʝʥʜʘʨʩʢʫ 

ʛʦʜʠʥʫ 2016. ʊʘʢʦʹʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʩʝ ʤʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʦʙʨʘʯʫʥ ʦʚʦʛ ʠʥʜʝʢʩʘ ʫ 2017. 

ʛʦʜʠʥʠ ʧʨʦʤʝʥʠʣʘ ʫʚʦʹʝˁʝʤ ʿʦʰ ʿʝʜʥʦʛ ʧʘʨʘʤʝʪʨʘ ʢʦʿʠʤ ʩʝ ʠʩʢʘʟʫʿʝ ʧʨʦʮʝʥʘʪ ʧʦʧʫʣʘʮʠʿʝ ʢʦʿʘ ʿʝ 

ʧʦʢʨʠʚʝʥʘ 4G ʩʠʛʥʘʣʦʤ. ʊʦʤ ʥʦʚʠʥʦʤ, ʩʪʨʫʢʪʫʨʘ ʢʘʪʝʛʦʨʠʿʝ ʧʦʚʝʟʘʥʦʩʪ ʩʝ ʤʝˁʘ, ʊʘʙʝʣʝ ʇ1.1 

ʠ ʇ1.2. 

ʋʚʦʹʝˁʝ ʥʦʚʦʛ ʧʘʨʘʤʝʪʨʘ (ʧʦʢʨʠʚʝʥʦʩʪ 4G ʩʠʛʥʘʣʦʤ) ʧʦʙʦˀʰʘʣʦ ʿʝ ʚʨʝʜʥʦʩʪ ʢʘʪʝʛʦʨʠʿʝ 

Ăʧʦʚʝʟʘʥʦʩʪò ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ. ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʧʦʢʨʠʚʝʥʦʩʪ 4G ʩʠʛʥʘʣʦʤ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ ʚʝ˂ʘ ʦʜ ʝʚʨʦʧʩʢʦʛ ʧʨʦʩʝʢʘ, ʰʪʦ ʿʝ ʦʭʨʘʙʨʫʿʫ˂ʠ ʧʦʜʘʪʘʢ, ʧʦʩʝʙʥʦ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʨʦʮʝʥʘʪ 

ʨʫʨʘʣʥʠʭ ʧʦʜʨʫʯʿʘ. ʆʚʦ ʧʦʚʝ˂ʘˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ Ăʧʦʚʝʟʘʥʦʩʪò (ʩʘ 0.26 ʥʘ 0.31) ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʠʩʪʠʤ ʫ ɽʚʨʦʧʠ ʥʠʿʝ ʜʦʧʨʠʥʝʣʦ ʙʦˀʦʿ ʧʦʟʠʮʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ʦʢʚʠʨʫ ʥʘʚʝʜʝʥʝ ʢʘʪʝʛʦʨʠʿʝ. 

ʅʘʠʤʝ ʠ ʜʨʞʘʚʝ ɽʋ ʩʫ ʫ ʠʩʪʦʤ ʧʝʨʠʦʜʫ ʨʘʟʚʠʣʝ ʩʚʦʿʝ ʤʨʝʞʝ ʰʪʦ ʩʝ ʤʦʛʣʦ ʠ ʦʯʝʢʠʚʘʪʠ..  

ɿʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ, DESI 2017, ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʦʜʘʪʢʝ ʟʘ 2016. ʛʦʜʠʥʫ, ʠʟʥʦʩʠ ʫʢʫʧʥʦ 0.367, 

ʯʠʤʝ ʿʝ ʦʥʘ ʨʘʥʛʠʨʘʥʘ ʥʘ 27. ʤʝʩʪʦ ʘʢʦ ʘʥʘʣʠʟʠʨʘʤʦ 28 ʯʣʘʥʠʮʘ ɽʋ ʠ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ. ʆʚʘʿ 

ʧʦʜʘʪʘʢ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʥʘʧʨʝʜʦʚʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʫ ʛʦʜʠʥʫ (ʢʘʜʘ ʿʝ ʙʠʣʘ 

ʧʨʝʪʧʦʩʣʝʜˁʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʥʘʚʝʜʝʥʠʤ ʜʨʞʘʚʘʤʘ). 

ʇʨʦʤʝʥʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ɼɽʉʀ ʠʥʜʝʢʩʘ ʟʘ ʧʦʿʝʜʠʥʝ ʢʘʪʝʛʦʨʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʞʘʥ ʠʥʜʠʢʘʪʦʨ 

ʨʘʟʚʦʿʘ ʝʢʦʥʦʤʠʿʝ ʿʝʜʥʦʛ ʜʨʫʰʪʚʘ.  

ʊʘʙʝʣʘ ʇ1.1. ʇʨʦʤʝʥʘ ʚʨʝʜʥʦʩʪʠ DESI ʠʥʜʝʢʩʘ ʟʘ ʧʦʿʝʜʠʥʝ ʢʘʪʝʛʦʨʠʿʝ. 

ʂʘʪʝʛʦʨʠʿʝ Desi 2016 Desi 2017 

ʇʦʚʝʟʘʥʦʩʪ 0,264894667 

29. ʤʝʩʪʦ-ʧʦʩʣʝʜˁʝ 

0.3195 

29. ʤʝʩʪʦ-ʧʦʩʣʝʜˁʝ 

ɲʫʜʩʢʠ ʢʘʧʠʪʘʣ 0,403541667 

26. ʤʝʩʪʦ 

0.4221 

24. ʤʝʩʪʦ 

ʂʦʨʠʰ˂ʝˁʝ ʠʥʪʝʨʥʝʪʘ  0,349147162 

27. ʤʝʩʪʦ 

0,3965 

24. ʤʝʩʪʦ 

ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 0,426225758 

10. ʤʝʩʪʦ 

0,3879 

14. ʤʝʩʪʦ 

ɱʘʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʝʨʚʠʩʠ 0,3729 

26. ʤʝʩʪʦ 

0,2888 

28. ʤʝʩʪʦ  - ʧʨʝʪʧʦʩʣʝʜˁʝ 

ʅʘ ʦʩʥʦʚʫ ʊʘʙʝʣʝ ʇ1.1. ʟʘʢˀʫʯʫʿʝ ʩʝ ʜʘ ʩʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʟʘ ʢʘʪʝʛʦʨʠʿʝ Ăʠʥʪʝʛʨʘʮʠʿʘ 

ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘò ʠ Ăʿʘʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʝʨʚʠʩʠò, ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʩʤʘˁʠʣʘ ʰʪʦ ʿʝ 

ʧʦʩʣʝʜʠʮʘ ʧʨʦʤʝˁʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʫ 2017. ʛʦʜʠʥʠ. ʅʘʠʤʝ, ʧʨʦʤʝʥʝ ʛʨʘʥʠʮʘ ʦʧʩʝʛʘ ʢʦʿʝ ʩʝ 

ʩʤʘʪʨʘʿʫ ʧʨʠʭʚʘʪˀʠʚʠʤ ʟʘ ʧʦʿʝʜʠʥʝ ʧʘʨʘʤʝʪʨʝ, ʜʦʚʝʣʝ ʩʫ ʜʦ ʧʨʦʤʝʥʘ. ʀʧʘʢ, ʫ ʮʠˀʫ ʭʚʘʪʘˁʘ 

ʢʦʨʘʢʘ ʩʘ ʨʘʟʚʠʿʝʥʠʤ ʜʨʞʘʚʘʤʘ ɽʚʨʦʧʝ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʤʦʨʘ ʨʘʜʠʪʠ ʥʘ ʧʦʙʦˀʰʘˁʫ ʫʩʣʦʚʘ ʟʘ 

ʨʘʟʚʦʿ ʀʂʊ.  

                                                           
8 ʇʨʝʛʣʝʜ ʪʨʞʠʰʪʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʘ ʠ ʧʦʰʪʘʥʩʢʠʭ ʫʩʣʫʛʘ ʘ 2016. ʛʦʜʠʥʫ, ʦʙʿʘʚˀʝʥ ʿʝ ʫ ʦʢʪʦʙʨʫ 2017. ʛʦʜʠʥʝ. 
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ʊʘʙʝʣʘ ʇ1.2. ɺʨʝʜʥʦʩʪʠ DESI 2017 ʢʦʤʧʦʥʝʥʘʪʘ. 

ʂʘʪʝʛʦʨʠʿʝ   ʉʈɹʀɱɸ ɽʋ 2017 DESI ʢʘʪʝʛʦʨʠʿʝ DESI 2017 

1 ʇʦʚʝʟʘʥʦʩʪ 

1a ʌʠʢʩʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ 

1a1 ʌʠʢʩʥʘ BB ʧʦʢʨʠʚʝʥʦʩʪ 90,80% 98% 

0,3195 

29. ʤʝʩʪʦ-ʧʦʩʣʝʜˁʝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,3658 

27. ʤʝʩʪʦ 

1a2 ʌʠʢʩʥʠ BB ʧʨʝʪʧʣʘʪʥʠʮʠ 57,50% 74% 

1b ʄʦʙʠʣʥʠ 

ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ 

1b1 ʄʦʙʠʣʥʠ BB ʧʨʝʪʧʣʘʪʥʠʮʠ 76 84 

1b2 4G ʧʦʢʨʠʚʘˁʝ 95,00% 84% 

1b3 ʉʧʝʢʪʘʨ 42,50% 68% 

1c ɹʨʟʠʥʘ 
1c1 NGA ʧʦʢʨʠʚʘˁʝ 30% 76% 

1c2 ʇʨʝʪʧʣʘʪʥʠʮʠ ʙʨʟʦʛ BB 18,84% 37% 

1d ʇʨʠʩʪʫʧʘʯʥʦʩʪ 1d1 ʌʠʢʩʥʘ BB ʮʝʥʘ 3,77% 1,20% 

2 ɲʫʜʩʢʠ 

ʢʘʧʠʪʘʣ 

2a ʆʩʥʦʚʥʝ ʚʝʰʪʠʥʝ ʠ 

ʢʦʨʠʰ˂ʝˁʝ 

2a1 ʀʥʪʝʨʥʝʪ ʢʦʨʠʩʥʠʮʠ 65,29% 79% 

0,4221 

24. ʤʝʩʪʦ 

2a2 ʆʩʥʦʚʥʝ ʢʦʤʧʿʫʪʝʨʩʢʝ ʚʝʰʪʠʥʝ 69,9% 56% 

2b ʅʘʧʨʝʜʥʝ ʚʝʰʪʠʥʝ ʠ 

ʨʘʟʚʦʿ 

2b1 ʀʂʊ ʩʪʨʫʯˁʘʮʠ 1,35% 3,50% 

2b2 STEM ʜʠʧʣʦʤʮʠ 15 19 

3 ʂʦʨʠʰ˂ʝˁʝ 

ʠʥʪʝʨʥʝʪʘ 

3a ʉʘʜʨʞʘʿ 

3a1 ɺʝʩʪʠ 75,90% 70% 

0,3965 

24. ʤʝʩʪʦ 

3a2 ʄʫʟʠʢʘ, ʚʠʜʝʦ ʠ ʠʛʨʠʮʝ 54,6% 78% 

3a3 ɺʠʜʝʦ ʥʘ ʟʘʭʪʝʚ 41,00% 21% 

3b ʂʦʤʫʥʠʢʘʮʠʿʘ 
3b1 ɺʠʜʝʦ ʧʦʟʠʚ 60,20% 39% 

3b2 ɼʨʫʰʪʚʝʥʝ ʤʨʝʞʝ 62,36% 63% 

3c ʊʨʘʥʩʘʢʮʠʿʝ 
3c1 ɹʘʥʢʘʨʩʪʚʦ 19,20% 59% 

3c2 ʂʫʧʦʚʠʥʘ 40,15% 66% 

4 ʀʥʪʝʛʨʘʮʠʿʘ 

ʜʠʛʠʪʘʣʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ 

4a ʇʦʩʣʦʚʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮ3ʠʿʘ 

4a1 ɿʘʿʝʜʥʠʯʢʦ ʢʦʨʠʰ˂ʝˁʝ ʠ ʨʘʟʤʝʥʘ e- ʠʥʬʦʨʤʘʮʠʿʘ 16,30% 36% 

0,3879 

14. ʤʝʩʪʦ 

4a2 RFID 1,20% 3,90% 

4a3 ɼʨʫʰʪʚʝʥʠ ʤʝʜʠʿʠ 36,10% 20% 

4a4 ʝʌʘʢʪʫʨʝ 33% 18% 

4a5 Cloud 9,30% 13% 

4b ʝʊʨʛʦʚʠʥʘ 

4b1 ʄʉʇonline ʧʨʦʜʘʿʘ 16% 17% 

4b2 ʧʨʦʤʝʪ eʊʨʛʦʚʠʥʝ 10,00% 9,40% 

4b3 ʇʨʝʢʦʛʨʘʥʠʯʥʘ online ʧʨʦʜʘʿʘ / 7,50% 

5 ɱʘʚʥʠ 

ʜʠʛʠʪʘʣʥʠ 

ʩʝʨʚʠʩʠ 

5a ʝʋʧʨʘʚʘ 

5a1 ʂʦʨʠʩʥʠʮʠ ʝʋʧʨʘʚʝ 18% 34% 
0,2888 

28. ʤʝʩʪʦ 

ʧʨʝʪʧʦʩʣʝʜˁʝ 

5a2 ʋʥʘʧʨʝʜ-ʧʦʧʫˁʝʥʠ ʦʙʨʘʟʮʠ 65 49 

5a3 ʂʦʤʧʣʝʪʠʨʘˁʝ online ʩʝʨʚʠʩʘ 35 82 

5a4 ɱʘʚʥʠ ʧʦʜʘʮʠ / 59%  
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ʅʘ ʩʣʝʜʝ˂ʝʤ (Ăʧʘʫʢò) ʜʠʿʘʛʨʘʤʫ ʿʝ ʧʨʠʢʘʟʘʥʦ ʦʩʥʦʚʥʠʭ ʧʝʪ ʢʦʤʧʦʥʝʥʘʪʘ DESI 2017: 

¶ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ (ʦʟʥʘʯʝʥʦ ʟʝʣʝʥʦʤ ʙʦʿʦʤ),  

¶ ʧʨʦʩʝʢ ʟʝʤʘˀʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʢʘʦ ʠ  

¶ ʧʨʦʩʝʢ ʧʦʩʣʝʜˁʠʭ ʧʝʪ ʟʝʤʘˀʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʫ ʟʘʯʝˀʫ ʣʠʩʪʝ, ʘ ʩʘ ʢʦʿʠʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʘ, 

ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ DESI ʠʥʜʝʢʩʘ, ʠʤʘ ʩʤʠʩʣʘ ʜʘ ʩʝ ʫʧʦʨʝʜʠ (ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ, 

ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ, ʈʝʧʫʙʣʠʢʘ ɻʨʯʢʘ, ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʩʢʘ ʠ ʈʫʤʫʥʠʿʘ). 

 

ʉʣʠʢʘ ʇ1.1. ʂʦʤʧʦʥʝʥʪʝ ʀʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ 2017: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʨʝʤʘ ɽʋ 

ʋ 2016. ʛʦʜʠʥʠ, ʥʘ ʦʩʥʦʚʫ DESI ʢʦʤʧʦʥʝʥʘʪʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʠʤʘ ʠ 

ʜʘˀʝ ʚʨʣʦ ʥʠʩʢʫ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʧʦʪʠʯʝ ʦʜ ʇʦʚʝʟʘʥʦʩʪʠ, ʘ ʢʘʦ ʠ ʟʘ ʧʨʝʪʭʦʜʥʫ ʛʦʜʠʥʫ, ʥʘʿʙʦˀʠ 

ʨʝʟʫʣʪʘʪ ʫ ʢʘʪʝʛʦʨʠʿʠ ʀʥʪʝʛʨʘʮʠʿʘ ʜʠʛʠʪʘʣʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ.  

 
ʉʣʠʢʘ ʇ1.2. ʂʦʤʧʦʥʝʥʪʝ ʀʥʜʝʢʩʘ ʜʠʛʠʪʘʣʥʝ ʝʢʦʥʦʤʠʿʝ ʠ ʜʨʫʰʪʚʘ 2017: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʧʨʝʤʘ 

ʜʨʞʘʚʘʤʘ ʢʦʿʝ ʩʫ ʩʘ ˁʦʤ ʥʘ ʩʣʠʯʥʦʿ ʧʦʟʠʮʠʿʠ (ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ DESI) 




