
ʈʘʟʜʝʣ 1. ʆʩʥʦʚʳ ʘʢʫʩʪʠʢʠ. ʕʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʵʣʝʤʝʥʪʳ. 

 

ɿʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʚʦʣʥʳ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʘ 

ɺʦʧʨʦʩʳ: 

 

     1. ɿʚʫʢʦʚʦʝ ʧʦʣʝ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

2. ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʯʘʩʪʦʪʝ ʠ ʘʤʧʣʠʪʫʜʝ. 

3. ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚ   ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

4. ʉʠʛʥʘʣ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

5. ʂʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ 
 

1. ɿʚʫʢʦʚʦʝ ʧʦʣʝ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

ɿʚʫʢ - ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʦʱʫʱʝʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʯʘʩʪʠʮ ʫʧʨʫʛʦʡ ʩʨʝʜʳ. ɿʚʫʢʦʚʳʤ ʢʦʣʝʙʘʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʣʘʩʪʴ ʯʘʩʪʦʪ ʚ ʠʥʪʝʨʚʘʣʝ 20-20 000ɻʮ. ʂʦʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ ʤʝʥʴʰʝ 20ɻʮ 

ʥʘʟʳʚʘʶʪ ʠʥʬʨʘʟʚʫʢʦʚʳʤʠ, ʘ ʙʦʣʴʰʝ  20 000ɻʮ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚʳʟʳʚʘʝʪ ʥʝʧʨʠʷʪʥʳʝ 

ʦʱʫʱʝʥʠʷ (ʚʦʣʥʝʥʠʷ ʤʦʨʷ, ʢʦʣʝʙʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʢʦʣʝʙʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʚ ʨʷʜʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ (ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ, ʬʠʣʴʪʨʳ ʇɸɺ). 

ɺ ʞʠʜʢʦʡ ʠ ʛʘʟʦʦʙʨʘʟʥʦʡ ʩʨʝʜʘʭ ʯʘʩʪʠʮʳ ʩʨʝʜʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, ʪ.ʝ. ʚʦʣʥʳ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʴʥʳʤʠ. ɺ ʪʚʝʨʜʳʭ ʪʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ, 

ʪ.ʢ. ʯʘʩʪʠʮʳ ʩʨʝʜʳ ʢʦʣʝʙʣʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʣʠʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ.  

    ɿʚʫʢʦʚʦʝ ʧʦʣʝ ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ. 

     ʈʘʟʣʠʯʘʶʪ ʩʚʦʙʦʜʥʦʝ ʟʚʫʢʦʚʦʝ ʧʦʣʝ - ʚʣʠʷʥʠʝ ʦʛʨʘʞʜʘʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʥʠʯʪʦʞʥʦ ʤʘʣʦ, ʠ ʜʠʬʬʫʟʥʦʝ 

ʟʚʫʢʦʚʦʝ ʧʦʣʝ, ʛʜʝ ʚ ʢʘʞʜʦʡ ʟʚʫʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

     ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥ ʚ ʟʚʫʢʦʚʦʤ ʧʦʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʟʚʫʢʘ. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʩ=331 ʊ/273, 

ʛʜʝ ʊ- ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʰʢʘʣʝ ʂʝʣʴʚʠʥʘ. 

    ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʝʪʩʷ ʩ=340ʤ/ʩ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝʨʘʪʫʨʝ 17 ʉ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. 

     ʇʦʚʝʨʭʥʦʩʪʴ, ʩʦʝʜʠʥʷʶʱʫʶ ʩʤʝʞʥʳʝ ʪʦʯʢʠ ʧʦʣʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʬʘʟʦʡ 

ʢʦʣʝʙʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʪʦʯʢʠ ʩʛʫʱʝʥʠʷ ʠʣʠ ʨʘʟʨʷʞʝʥʠʷ), ʥʘʟʳʚʘʶʪ 

ʬʨʦʥʪʦʤ ʚʦʣʥʳ. 

      ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤ ʠ ʧʣʦʩʢʠʤ 

ʬʨʦʥʪʘʤʠ ʚʦʣʥʳ. ʌʨʦʥʪ ʩʬʝʨʠʯʝʩʢʦʡ (ʰʘʨʦʚʦʡ) ʚʦʣʥʳ ʠʤʝʝʪ ʬʦʨʤʫ ʰʘʨʘ ʠ 

ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ, ʝʩʣʠ ʝʛʦ ʨʘʟʤʝʨʳ ʤʘʣʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʠʟʣʫʯʘʝʤʦʡ ʚʦʣʥʳ. ʌʨʦʥʪ ʧʣʦʩʢʦʡ ʚʦʣʥʳ ʠʤʝʝʪ ʬʦʨʤʫ 



ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ( 

ʟʚʫʢʦʚʦʤʫ ʣʫʯʫ) ɺʦʣʥʳ ʩ ʧʣʦʩʢʠʤ ʬʨʦʥʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ. 

ɿʚʫʢʦʚʦʝ ʧʦʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʚʫʢʦʚʳʤ ʜʘʚʣʝʥʠʝʤ, ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʚʫʢʘ ʠ ʧʣʦʪʥʦʩʪʴʶ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ. 

     ɿʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ- ʵʪʦ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʛʥʦʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ 

ʈʘ.ʤ. ʚ ʪʦʯʢʝ ʩʨʝʜʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʝʝ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʠ 

ʩʪʘʪʠʯʝʩʢʠʤ ( ʘʪʤʦʩʬʝʨʥʳʤ ʜʘʚʣʝʥʠʝʤ) ʜʘʚʣʝʥʠʝʤ ʈʘ.ʩ. ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ. 

ʈ=ʈʘ.ʩ.-ʈʘ.ʤ. 

 

 ɿʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ï ʚʝʣʠʯʠʥʘ ʩʢʘʣʷʨʥʘʷ, ʟʥʘʢʦʧʝʨʝʤʝʥʥʘʷ: ʚ ʤʦʤʝʥʪʳ 

ʩʛʫʱʝʥʠʷ ï ʯʘʩʪʠʮ ʩʨʝʜʳ ʦʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʚ ʤʦʤʝʥʪʳ ʨʘʟʨʝʞʝʥʠʷ ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʉʀ ï ʅʴʶʪʦʥ 

ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ: 1ʅ/ʤ=1ʇʘ (ʧʘʩʢʘʣʴ). ʈʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʚʫʢʘ ʩʦʟʜʘʶʪ 

ʜʘʞʝ ʧʨʠ ʩʘʤʳʭ ʛʨʦʤʢʠʭ ʟʚʫʢʘʭ ʟʚʫʢʦʚʳʝ ʜʘʚʣʝʥʠʷ ʚ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʨʘʟ ʤʝʥʴʰʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ.  

     ʂʦʣʝʙʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ  - ʩʢʦʨʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʠʮ ʩʨʝʜʳ ʦʢʦʣʦ 

ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʢʦʷ.  
ʂʦʣʝʙʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʝʪʨʘʭ ʚ ʩʝʢʫʥʜʫ. ʕʪʫ ʩʢʦʨʦʩʪʴ ʥʝ ʩʣʝʜʫʝʪ 

ʧʫʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʟʚʫʢʘ. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ï ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ ʜʣʷ ʜʘʥʥʦʡ 

ʩʨʝʜʳ, ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ï ʧʝʨʝʤʝʥʥʘʷ, ʧʨʠʯʝʤ ʝʩʣʠ ʯʘʩʪʠʮʳ ʩʨʝʜʳ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, ʪʦ ʢʦʣʝʙʘʪʝʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʩʯʠʪʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʯʘʩʪʠʮ ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ʈʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʚʫʢʘ ʜʘʞʝ ʧʨʠ ʩʘʤʳʭ ʛʨʦʤʢʠʭ ʟʚʫʢʘʭ 

ʚʳʟʳʚʘʶʪ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ 

ʟʚʫʢʘ. ɼʣʷ ʧʣʦʩʢʦʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʬʦʨʤʫʣʘ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠʤʝʝʪ ʚʠʜ 

v=p/ɟc 

ʛʜʝ ʨ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʢʛ/ʤ
3 

ʩ- ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ, ʤ/ʩ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʨʩ ʜʣʷ ʜʘʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, 

ʝʝ ʥʘʟʳʚʘʶʪ ʘʢʫʩʪʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

    ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ ï ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ , ʧʨʦʭʦʜʷʱʝʡ ʚ ʩʝʢʫʥʜʫ ʯʝʨʝʟ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ  ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ. 

 ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʚʘʪʘʭ ʥʘ ʤʝʪʨ ʢʚʘʜʨʘʪʥʳʡ(ɺʪ/ʤ) ʷʚʣʷʝʪʩʷ 

ʚʝʢʪʦʨʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɼʣʷ ʧʣʦʩʢʦʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ 

 

J=pv=p
2
/ɟc=v

2
pc 

 

     ʇʣʦʪʥʦʩʪʴ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ ï ʢʦʣʠʯʝʩʪʚʦ ʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ 

 

E=J/c. 

 

 

 

 



2.ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʯʘʩʪʦʪʝ ʠ ʘʤʧʣʠʪʫʜʝ. 

 

     ɿʚʫʢʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʩʣʫʭʦʚʦʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʚʥʝʰʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ. ʉʣʫʭʦʚʦʡ ʘʥʘʣʠʟʘʪʦʨ (ʫʣʠʪʢʘ), 

ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʠʤʝʝʪ ʦʢʦʣʦ 22000 ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ , 

ʢʦʪʦʨʳʝ ʧʦʩʳʣʘʶʪ ʠʤʧʫʣʴʩʳ ʚ ʩʣʫʭʦʚʦʡ ʮʝʥʪʨ ʤʦʟʛʘ, ʚʳʟʳʚʘʷ ʩʣʫʭʦʚʦʝ 

ʦʱʫʱʝʥʠʝ. 

      ɿʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʫʭʦ ʯʝʣʦʚʝʢʘ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʤʠ (ʧʨʦʩʪʳʝ ʟʚʫʢʠ) ʠ ʩʣʦʞʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ 

ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩʦ ʩʣʫʯʘʡʥʳʤ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ 

ʯʘʩʪʦʪʳ. ʇʨʦʩʪʳʝ ʟʚʫʢʠ (ʯʠʩʪʳʝ ʪʦʥʘ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʪʦʥʘ 

ʠʣʠ ʛʝʥʝʨʘʪʦʨʘ; ʩʣʦʞʥʳʝ ʟʚʫʢʠ ï ʵʪʦ ʟʚʫʯʘʥʠʝ ʨʝʯʠ, ʤʫʟʳʢʠ  ʠ ʪ.ʜ 

ɺʦʩʧʨʠʷʪʠʝ ʧʦ ʯʘʩʪʦʪʝ. ʏʘʩʪʦʪʘ ʧʨʦʩʪʦʛʦ ʟʚʫʢʘ( ʦʩʥʦʚʥʘʷ ʯʘʩʪʦʪʘ) ʩʣʦʞʥʦʛʦ 

ʟʚʫʢʘ ʥʘʟʳʚʘʝʪ ʩʣʫʭʦʚʦʝ ʦʱʫʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʚʳʩʦʪʦʡ ʪʦʥʘ.      ɺ 

ʜʠʘʧʘʟʦʥʝ ʩʣʳʰʠʤʳʭ ʯʘʩʪʦʪ ʫʭʦ ʦʱʫʱʘʝʪ ʥʝ ʚʩʷʢʦʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ 

ʟʚʫʢʘ, ʪʘʢ ʢʘʢ ʯʠʩʣʦ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦ ʚʥʫʪʨʝʥʥʝʤ 

ʫʭʝ ʦʛʨʘʥʠʯʝʥʦ.  

     ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʧʦʨʦʛ ʨʘʟʣʠʯʠʤʦʩʪʠ ʟʚʫʢʦʚ ʧʦ ʯʘʩʪʦʪʝ ï 

ʤʠʥʠʤʘʣʴʥʦ ʨʘʟʣʠʯʠʤʘʷ ʥʘ ʩʣʫʭ ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ ʜʚʫʭ ʟʚʫʢʦʚ ʦʜʠʥʘʢʦʚʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  
     ʋʭʦ ʯʝʣʦʚʝʢʘ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 4%, ʘ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʥʠʭ 

ʯʘʩʪʦʪ ï ʥʘ 0,2é0,3%. 

ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʟʚʫʢʘ ʷʚʣʷʝʪʩʷ ʦʢʪʘʚʘ. ʆʢʪʘʚʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʥʪʝʨʚʘʣ ʯʘʩʪʦʪ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʛʦ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʥʠʞʥʶʶ. ʆʢʪʘʚʘ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʟʚʫʢʘ(ʚ ʜʠʘʧʘʟʦʥʝ ʟʚʫʢʦʚʳʭ 

ʯʘʩʪʦʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʩʝʛʦ 10 ʦʢʪʘʚ). ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʥʴʰʠʝ 

ʠʥʪʝʨʚʘʣ, ʥʘʧʨʠʤʝʨ ʧʦʣʫʪʦʥʘ (1/12 ʦʢʪʘʚʳ). 

  ɻʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʩʧʝʢʪʨʝ ʩʣʦʞʥʳʭ ʟʚʫʢʦʚ ʧʨʠʜʘʶʪ ʠʤ 

ʭʘʨʘʢʪʝʨʥʫʶ ʦʢʨʘʩʢʫ, ʥʘʟʳʚʘʝʤʫʶ ʪʝʤʙʨʦʤ. ʊʝʤʙʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʠʩʣʦʤ 

ʛʘʨʤʦʥʠʢ ʚ ʩʧʝʢʪʨʝ, ʪʘʢ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʭ ʘʤʧʣʠʪʫʜ. ʋ ʢʘʞʜʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʟʚʫʢʘ ʪʝʤʙʨ ʟʚʫʯʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ. 

          ɺʦʩʧʨʠʷʪʠʝ ʧʦ ʘʤʧʣʠʪʫʜʝ.      ʋʭʦ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʚ 

ʜʠʘʧʘʟʦʥʝ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʥʘ ʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʜʨʘʞʘʶʱʝʡ ʩʠʣʝ.(      ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʫʢʘ ʠʣʠ 

ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ).  ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʘʟʜʨʘʞʘʶʱʝʡ ʩʠʣʳ ʯʠʩʪʦʛʦ ʪʦʥʘ, 

ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ ʟʚʫʢʘ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʦʛʦʤ ʩʣʳʰʠʤʦʩʪʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʷʜʘ ʠʟʤʝʨʝʥʠʡ ʧʨʠʥʷʪʘ ʢʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʨʦʛʘ 

ʩʣʳʰʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ(ʨʠʩʫʥʦʢ 1.1.).  

ʇʦʨʦʛʫ ʩʣʳʰʠʤʦʩʪʠ ʥʘ ʯʘʩʪʦʪʝ 1000ɻʮ ʥʘ ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʯʝʤ ʥʘ ʩʨʝʜʥʠʭ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʜʨʘʞʘʶʱʝʡ ʩʠʣʳ ʯʠʩʪʦʛʦ ʪʦʥʘè 

ʚʳʟʳʚʘʶʱʝʝ ʙʦʣʝʚʦʝ ʦʱʫʱʝʥʠʝè ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʦʛʦʤ ʙʦʣʝʚʦʛʦ ʆʱʫʱʝʥʠʷ. 

ʇʦʨʦʛ ʙʦʣʝʚʦʛʦ ʦʱʫʱʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ, ʥʘ ʯʘʩʪʦʪʝ 1000 

ɻʮ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ 20 ʇʘ. 

ʄʝʞʜʫ ʧʦʨʦʛʦʤ ʙʦʣʝʚʦʛʦ ʦʱʫʱʝʥʠʷ ʠ ʧʦʨʦʛʦʤ ʩʣʳʰʠʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʦʙʣʘʩʪʴ 

ʩʣʫʭʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 



ʇʦʨʦʛ ʙʦʣʝʚʦʛʦ 

ʦʱʫʱʝʥʠʷ 
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ʛ. ʈʠʩ. 1.1. ʂʨʠʚʳʝ ʨʘʚʥʦʡ ʛʨʦʤʢʦʩʪʠ 

ʂʨʠʚʳʝ ʨʘʚʥʦʡ ʛʨʦʤʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ, ʘ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʧʨʷʤʣʷʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ! ʧʨʠ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜʘʭ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩʣʫʭ 

ʠʤʝʝʪ ʥʝʦʜʠʥʘʢʦʚʫʶ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ð ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʫʶ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʛʨʦʤʢʦʩʪʠ ʟʚʫʯʘʥʠʷ ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʝʩʣʠ ʨʘʥʝʝ 

ʟʘʧʠʩʘʥʥʘʷ ʧʝʨʝʜʘʯʘ ʧʨʦʩʣʫʰʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʛʨʦʤʢʦʩʪʠ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʚʝʱʘʥʠʷ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʠʟʤʝʥʷʶʪ ʟʘʢʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ 

ʫʩʠʣʝʥʠʷ: ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʣʘʙʣʷʶʪ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ. 

ʊʘʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʥʘʟʳʚʘʶʪ ʪʦʥʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤʠ. 

  

3. ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ.  

 

ʉʣʫʰʘʪʝʣʴ ʩʧʦʩʦʙʝʥ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ ʙʣʘʛʦʜʘʨʷ 

ʙʠʥʘʫʨʘʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ð ʵʬʬʝʢʪʫ ʩʣʫʰʘʥʠʷ ʜʚʫʤʷ ʫʰʘʤʠ.  

ʅʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʙʠʥʘʫʨʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʠʷ ʬʘʟ, ʘ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ð ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʠʷ ʘʤʧʣʠʪʫʜ (ʠʟ-ʟʘ ʵʢʨʘʥʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʛʦʣʦʚʳ) ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ʏʝʣʦʚʝʢ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʨʠʭʦʜʘ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

3...47%. ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʦʯʥʦʩʪʴ ʤʝʥʴʰʝ, ʧʦʛʨʝʰʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʞʝʪ ʜʦʩ-

ʪʠʛʘʪʴ40.-50%.  



ʇʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʥʘ ʬʦʥʝ ʰʫʤʘ (ʠʣʠ ʜʨʫʛʦʛʦ ʤʝʰʘʶʱʝʛʦ 

ʚʥʫʢʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʩʣʳʰʠʤʦʩʪʠ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʶʪ 

ʵʬʬʝʢʪʦʤ ʤʘʩʢʠʨʦʚʢʠ. ʆʥ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʯʘʩʪʦʪ 

ʤʘʩʢʠʨʫʝʤʦʛʦ ʠ ʤʘʩʢʠʨʫʶʱʝʛʦ (ʤʝʰʘʶʱʝʛʦ) ʯʠʩʪʳʭ ʪʦʥʦʚ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʝ 

ʪʦʥʘ ʩʠʣʴʥʝʝ ʤʘʩʢʠʨʫʶʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ. ʇʨʠ ʤʘʩʢʠʨʦʚʢʝ ʨʝʯʝʚʦʛʦ, ʩʠʛʥʘʣʘ 

ʰʫʤʦʤ ʧʦʥʠʞʘʝʪʩʷ ʨʘʟʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ (ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣʴʥʦ 

ʵʣʝʤʝʥʪʦʚ ʨʝʯʠ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʝʨʝʜʘʥʥʳʭ ʧʦ ʪʨʘʢʪʫ). 

ʉʣʫʭʦʚʦʡ ʘʧʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ- ʦʱʫʱʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʚʫʢʘ, ʘ 

ʪʘʢʞʝ ʝʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝ ʩʨʘʟʫ. ʆʱʫʱʝʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʛʨʦʤʢʦʩʪʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʜʨʘʞʘʶʱʝʡ ʩʠʣʳ ʦʢʦʣʦ 20ʤʩ, ʘ 

ʠʤʧʫʣʴʩʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʝʝ 20ʤʩ ʚʦʦʙʱʝ ʥʝ ʦʱʫʱʘʶʪʩʷ. 

ɽʩʣʠ ʩʣʫʰʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ, ʫʜʘʣʝʥʥʳʭ ʦʪ 

ʥʝʛʦ ʥʘ ʨʘʟʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʤʦʱʥʦʩʪʠ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ 

ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ ʦʱʫʱʘʝʪʩʷ ʠ ʣʦʢʘʣʠʟʫʝʪʩʷ ʙʣʠʞʥʠʡ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ, ʠʟʣʫʯʘʶʱʠʡ 

ʦʧʝʨʝʞʘʶʱʠʡ ʩʠʛʥʘʣ.  

ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʠʪʥʦʩʪʴ ʟʚʫʯʘʥʠʷ, ʝʩʣʠ ʟʘʜʝʨʞʢʘ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʠʭʦʜʘ ʟʘʧʘʟʜʳʚʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 50ʤʩ. ɽʩʣʠ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ʧʨʝʚʳʰʘʝʪ 50ʤʩ, ʪʦ ʥʘʣʠʯʠʝ ʟʘʧʘʟʜʳʚʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʦʪ ʫʜʘʣʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʦʱʫʱʘʝʪʩʷ ʢʘʢ ʵʭʦ, ʭʦʪʷ ʧʦ ʧʨʝʞʥʝʤʫ ʣʦʢʘʣʠʟʫʝʪʩʷ ʙʣʠʞʥʠʡ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ. 

ʋʤʝʥʴʰʘʷ ʤʦʱʥʦʩʪʴ ʙʣʠʞʥʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʨʘʟʜʝʣʴʥʦʛʦ ʟʚʫʯʘʥʠʷ 

ʦʙʦʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 

ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʚʝʱʘʥʠʷ. 

 

4. ʉʠʛʥʘʣ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 

     ʉʠʛʥʘʣʳ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʙʳʚʘʶʪ ʘʢʫʩʪʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ. ɺ ʤʝʩʪʝ 

ʠʩʧʦʣʥʝʥʠʷ ʚʝʱʘʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ (ʧʝʨʚʠʯʥʦʝ ʟʚʫʢʦʚʦʝ ʧʦʣʝ) ʚʦʟʥʠʢʘʝʪ ʧʝʨʚʠʯʥʳʡ 

ʘʢʫʩʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ. ɺ ʤʝʩʪʝ ʧʨʦʩʣʫʰʠʚʘʥʠʷ 

ʚʝʱʘʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ (ʚʪʦʨʠʯʥʦʝ ʟʚʫʢʦʚʦʝ ʧʦʣʝ) ʵʪʦʪ ʩʠʛʥʘʣ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʘʢʫʩʪʠʯʝʩʢʠʡ. 

     ʀʥʝʨʮʠʦʥʥʦʩʪʴ ʩʣʫʭʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʫʩʨʝʜʥʝʥʥʳʭ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ(ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʷ)).  

    ʋʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ  t1 

 

 

 

ʛʜʝ ʊ ï ʠʥʪʝʨʚʘʣ ʫʩʨʝʜʥʝʥʠʷ. 

ʋʜʦʙʥʝʝ    ʧʨʝʜʩʪʘʚʠʪʴ    ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ     : 

       

 

 

 

ʛʜʝ U0 ï ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʘʙʩʦʣʶʪʥʦʤʫ ʥʫʣʝʚʦʤʫ ʫʨʦʚʥʶ ʠ ʨʘʚʥʦʝ 

0,775 ɺ. 



    ʋʨʦʚʥʠ ʫʩʨʝʜʥʝʥʥʳʭ  ʥʘʧʨʷʞʝʥʠʡ                  ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʫʨʦʚʥʷʤʠ.  

 
ɿʘʧʠʩʴ ʠʟʤʝʥʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚʦ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʘʝʤʘʷ ʩ ʧʦʤʦʱʴ ʁ

ʩʘʤʦʧʠʩʮʘ, ʥʘʟʳʚʘʶʪ ʫʨʦʚʥʝʛʨʘʤʤʦʡ (ʨʠʩ. 1.2, 

     ɺ ʧʝʨʝʜʘʯʝ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫʨʦʚʥʠ , ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ.       
ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ   

ʦʧʨʝʜʝʣʝʥʠʷ ʢʚʘʟʠʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʢʚʘʟʠʤʠʥʠʤʘʣʴʥʳʭʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ.   

ʂʚʘʟʠʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ  ʥʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʚʳʰʝʥ ʚ ʪʝʯʝʥʠʝ ʥʝ ʙʦʣʝʝ 2% ʚʨʝʤʝʥʠ ʧʨʝʜʘʯʠ. ʂʚʘʟʠʤʠʥʠʤʘʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʥʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʚʳʰʝʥ ʚ ʪʝʯʝʥʠʝ 98% 

ʚʨʝʤʝʥʠ ʧʨʝʜʘʯʠ. ʋʨʦʚʥʠ ʥʠʞʝ ʢʚʘʟʠʤʠʥʤʘʣʴʥʦʛʦ ʠ ʚʳʰʝ ʢʚʘʟʠʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚ ʧʝʨʝʜʘʯʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʤʦʛʫʪ ʥʝ 

ʫʯʠʪʳʚʘʪʴʩʷ.  

     ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʢʚʘʟʠʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʢʚʘʟʠʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʷʤʠ 

ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ, ʪ.ʝ. 

 

 
 

     ɺʝʣʠʯʠʥʘ  ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʠʛʥʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʝʨʝʜʘʯʠ, 

ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʥʝʥʠʷ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʨʝʯʠ ʜʠʢʪʦʨʘ, 

ʩʦʩʪʘʚʣʷʝʪ 25..35 ʜɹ, ʥʝʙʦʣʴʰʦʛʦ ʘʥʩʘʤʙʣʷ ï 45é55 ʜɹ, ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ 

ʦʨʢʝʩʪʨʘ 65é75ʜɹ.  

ɺr ʨʘʞʝʥʠʝ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʠʛʥʘʣʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʢʘʥʘʣʝ 

ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ: 

 
 

     ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ: 

 

 



 

 ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʈʩʨ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʤʦʱʥʦʩʪʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʈʩʨ 

ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʤʦʱʥʦʩʪʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʘʥʘʯʝʥʠʷ ʈʥʦʤ.  

      ʅʦʤʠʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʈʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʚʘʟʠʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʛʨʫʟʢʫ ʫʩʠʣʠʪʝʣʝʡ ʚ ʢʘʥʘʣʘʭ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʦʚ, ʥʘʧʨʠʤʝʨ  ʜʣʷ 

ʩʠʤʬʦʥʠʯʝʩʢʦʡ ʤʫʟʳʢʠ  ʦʥʘ ʨʘʚʥʘ 3%, ʜʣʷ ʵʩʪʨʘʜʥʦʡ ï 10é12%. ɼʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʟʘʛʨʫʟʢʝ ʫʩʠʣʠʪʝʣʝʡ ʕʂɿɺ, ʪʘʢ ʢʘʢ ʠʭ 

ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʢʚʘʟʠʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ.  

     ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʩʧʝʢʪʨ. ʉʠʛʥʘʣʳ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʠʤʝʶʪ ʥʝʧʨʝʨʳʚʥʳʡ(ʩʧʣʦʰʥʦʡ ) ʩʧʝʢʪʨ. 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ. ʅʘʠʙʦʣʴʰʘʷ ʝʝ 

ʘʤʧʣʠʪʫʜʘ  ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪ. ʀʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʥʳʡ 

ʜʠʘʧʘʟʦʥ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 

ʨʝʯʠ ʩʦʩʪʘʚʣʷʝʪ 70é7000 ɻʮ, ʩʢʨʠʧʢʠ ï 250é15000 ɻʮ, ʦʨʛʘʥʘ ï 20é15000 ɻʮ. 

ʉʚʝʜʝʥʠʷ ʦ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʚʳʙʦʨʝ 

ʧʘʨʘʤʝʪʨʦʚ ʕʂɿɺ. 

 

5. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʛʦ 

ʚʝʱʘʥʠʷ 

      

      ʂʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʪʝʤ, ʥʘ ʩʢʦʣʴʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʝ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʚʦ ʚʪʦʨʠʯʥʦʤ ʟʚʫʢʦʚʦʤ ʧʦʣʝ ʟʚʫʯʘʥʠʝ ʙʣʠʟʢʦ ʢ ʠʩʭʦʜʥʦʤʫ 

(ʥʘʪʫʨʘʣʴʥʦʤʫ), ʚʦʩʧʨʠʥʠʤʘʝʤʦʤʫ ʤʠʢʨʦʬʦʥʘʤʠ ʚ ʧʝʨʚʠʯʥʦʤ ʟʚʫʢʦʚʦʤ ʧʦʣʝ. 

ʈʘʩʭʦʞʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʚʫʯʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʨʷʜʦʤ ʧʨʠʯʠʥ.  

ʇʦʪʝʨʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʳ.  
ʇʨʠ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʚ ʦʜʥʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʝʱʘʥʠʷ ʦʱʫʱʝʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ 

ʙʠʥʘʫʨʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʪʝʨʷʶʪʩʷ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʝʩʝʥʥʳʭ 

ʚʪʦʨʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ (ʥʘʧʨʠʤʝʨ, ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ). ʕʪʦ ʥʘʨʫʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʝʱʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʭ.   

ʉʤʝʱʝʥʠʝ ʫʨʦʚʥʝʡ.      ʏʘʩʪʦ ʚʝʱʘʪʝʣʴʥʳʝ ʧʝʨʝʜʘʯʠ ʧʨʦʩʣʫʰʠʚʘʶʪ ʧʨʠ ʫʨʦʚʥʝ 

ʛʨʦʤʢʦʩʪʠ, ʦʪʣʠʯʥʦʤ ʦʪ ʫʨʦʚʥʷ ʛʨʦʤʢʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ. ʀʟ ʢʨʠʚʳʭ ʨʘʚʥʦʡ 

ʛʨʦʤʢʦʩʪʠ (ʩʤ. ʨʠʩ. 1.1) ʚʠʜʥʦ , ʯʪʦ ʧʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʧʝʨʝʜʘʯʠ ʩ 

ʧʦʥʠʞʘʶʱʠʤ ʫʨʦʚʥʝʤ ʚ  ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʛʨʦʤʢʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ. ʇʨʦʩʣʫʰʠʚʘʥʠʝ ʧʝʨʝʜʘʯʠ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʛʨʦʤʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʯʝʨʢʠʚʘʥʠʶ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʤʠ. 

 ʆʛʨʘʥʠʯʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ.       ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 70ʜɹ. ʇʝʨʝʜʘʯʘ ʪʘʢʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦ ʪʨʘʢʪʘʤ ʚʝʱʘʥʠʷ ʦʛʨʘʥʠʯʝʥʘ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ  ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʰʫʤʦʚ ʪʨʘʢʪʘ, ʤʘʢʩʠʤʘʣʴʥʳʝ ï 



ʦʛʨʘʥʠʯʝʥʳ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʛʨʫʟʢʠ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʪʨʘʢʪʘ ʠ ʦʧʘʩʥʦʩʪʴʶ 

ʚʣʠʷʥʠʷ ʥʘ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ , ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ï ʧʦʨʦʛʦʤ ʙʦʣʝʚʦʛʦ 

ʦʱʫʱʝʥʠʷ.    ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʠʛʥʘʣʘ ʩ ʰʠʨʦʢʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʚ ʩʤʝʞʥʳʭ 

ʢʚʘʨʪʠʨʘʭ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʚʫʢʦʠʟʦʣʷʮʠʠ. 

ɺ ʥʘʯʘʣʝ ʪʨʘʢʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʟʚʫʢʦʨʝʞʠʩʩʝʨ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʠʘʧʘʟʦʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʘ: ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʥʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʥʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. ʇʦʩʣʝ ʨʝʛʫʣʠʨʦʚʢʠ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʩʠʛʥʘʣʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʥʝ 

ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 40é50ʜɹ. ʉʦʢʨʘʱʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʢʦʪʦʨʦʡ ʤʦʥʦʪʦʥʥʦʩʪʠ ʟʚʫʯʘʥʠʷ. 

ʀʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʦʚ.       ɺ ʕʂɿɺ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʣʠʥʝʡʥʳʭ ʠ 

ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʩʠʛʥʘʣʦʚ. ʃʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʣʠʥʝʡʥʳʝ ʫʟʣʳ ʢʘʥʘʣʘ (ʪʨʘʢʪʘ). 

     ʀʩʢʘʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʟʘ ʩʯʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʝʨʝʜʘʯʠ ʦʪ ʯʘʩʪʦʪʳ, ʥʘʟʳʚʘʶʪʩʷ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʤʠ (ɸʏʀ).    ʀʩʢʘʞʝʥʠʷ, 

ʚʳʟʳʚʘʝʤʳʝ ʟʘʚʠʩʠʤʦʩʪʴʶ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ʦʪ ʯʘʩʪʦʪʳ, ʥʘʟʳʚʘʶʪʩʷ 

ʬʘʟʦʯʘʩʪʦʪʥʳʤʠ (ʌʏʀ). 

ɺ ʘʧʧʘʨʘʪʫʨʝ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʥʦʨʤʠʨʫʶʪʩʷ ɸʏʀ. ʇʨʠʯʠʥʦʡ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʪʨʘʢʪʘʭ ʯʘʩʪʦʪʥʦ ʟʘʚʠʩʠʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʫʙʲʝʢʪʠʚʥʦ ʵʪʠ ʠʩʢʘʞʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʪʝʤʙʨʘ ʟʚʫʯʘʥʠʷ 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʜʘʚʣʝʥʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʟʚʫʢ 

ʧʨʠʦʙʨʝʪʘʝʪ ʛʣʫʭʦʡ, ʙʫʙʥʷʱʠʡ ʦʪʪʝʥʦʢ; ʧʦʜʘʚʣʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʜʘʝʪ ʟʚʫʯʘʥʠʶ ʟʚʦʥʢʠʡ, ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʦʪʪʝʥʦʢ, ʧʨʠ ʵʪʦʤ ʨʘʟ 

ʙʦʨʯʠʚʦʩʪʴ ʨʝʯʝʚʳʭ ʧʝʨʝʜʘʯ ʧʦʚʳʰʘʝʪʩʷ. 

ʅʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦʩʪʠ 

ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʩʢʘʞʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ. ʅʘʠʙʦʣʴʰʠʝ 

ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʠʭ ʚʝʣʠʯʠʥʘ ʨʘʩʪʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ 

ʇʦʤʝʭʠ. ʃʁ ʙʳʝ ʤʝʰʘʶʱʠʝ ʚʥʝʰʥʠʝ ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʛʥʘʣ, 

ʚʳʟʳʚʘʶʱʠʝ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʧʝʨʝʜʘʥʥʦʛʦ. ʇʦʤʝʭʠ, 

ʢʘʢ  ʧʨʘʚʠʣʦ, ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ, 

ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʠʭ ʥʘʣʠʯʠʝ ʚ ʧʘʫʟʘʭ ʚʝʱʘʪʝʣʴʥʳʭ ʧʝʨʝʜʘʯ. ɿʘʤʝʪʥʦʩʪʴ  

ʠʩʢʘʞʝʥʠʡ ʠ ʧʦʤʝʭ ʦʮʝʥʠʚʘʶʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʫʭʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʉʪʝʧʝʥʴ 

ʟʘʤʝʪʥʦʩʪʠ ʠʩʢʘʞʝʥʠʡ ʠ ʧʦʤʝʭ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʫʭʘ, 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʜʘʞʝ ʥʘʩʪʨʦʝʥʠʷ ʩʣʫʰʘʪʝʣʷ. ʇʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʤʝʯʘʪʴ ʠʩʢʘʞʝʥʠʷ ʠ ʧʦʤʝʭʠ ʚʩʝʭ ʩʣʫʰʘʪʝʣʝʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ. ʂ 

ʦʜʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʤʝʶʱʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʥʘ ʩʣʫʭ ʠʩʢʘʞʝʥʠʡ(ʥʘʧʨʠʤʝʨ, 

ʤʫʟʳʢʘʥʪʳ, ʟʚʫʢʦʨʝʞʠʩʩʝʨʳ), ʢ ʜʨʫʛʦʡ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʣʫʰʘʪʝʣʠ, 

ʥʝ ʠʤʝʶʱʠʝ ʙʦʣʴʰʠʭ ʧʦʨʦʢʦʚ ʩʣʫʭʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʤʝʪʥʦʩʪʠ ʠʩʢʘʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʢʣʘʩʩʘ 

ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ. ɺʳʩʰʠʡ ʢʣʘʩʩ ï ʠʩʢʘʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʳ ʜʣʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʤʝʪʥʳ ʜʣʷ ʦʙʳʯʥʳʭ 

ʩʣʫʰʘʪʝʣʝʡ. ʇʝʨʚʳʡ ʢʣʘʩʩ ï ʠʩʢʘʞʝʥʠʷ ʥʝʫʚʝʨʝʥʥʦ ʟʘʤʝʪʥʳ ʜʣʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʳ ʜʣʷ ʦʙʳʯʥʳʭ 

ʩʣʫʰʘʪʝʣʝʡ. ɺʪʦʨʦʤʫ ʢʣʘʩʩʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʚʫʯʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʢʘʞʝʥʠʷ 



ʫʚʝʨʝʥʥʦ ʟʘʤʝʪʥʳ ʜʣʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʥʝʫʚʝʨʝʥʥʦ 

ʟʘʤʝʪʥʳ ʜʣʷ ʦʙʳʯʥʳʭ ʩʣʫʰʘʪʝʣʝʡ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ: ʧʦʣʦʩʘ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʯʘʩʪʦʪ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ, 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦʤʝʭʠ, ʧʩʦʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʰʫʤʘ ʠ ʜʨ. 

 

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ, ʠʭ ʫʩʪʨʦʡʩʪʚʦ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

ɺʦʧʨʦʩʳ: 

 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

2.  ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

3. ʕʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʧʨʷʤʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

    4. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

 

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʥʘʟʳʚʘʶʪ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʟʣʫʯʝʥʠʷ ʟʚʫʢʘ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.  
      ʇʦ ʩʧʦʩʦʙʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ Ȭ ʘʢʫʩʪʠʯʝʩʢʫʶ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ 

(ʢʦʥʜʝʥʩʘʪʦʨʥʳʝ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ), ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʨʝʣʝʡʥʳʝ. ʅʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ. ɺ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

(ʢʦʥʜʝʥʩʘʪʦʨʥʳʝ) ʛʦʣʦʚʢʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. ʈʝʣʝʡʥʳʝ (ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ) 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʧʨʝʦʙʨʘʟʫʶʪ ʵʥʝʨʛʠʶ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚ ʘʢʫʩʪʠʯʝʩʢʫʶ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʨʝʥʘʭ. 

    ʇʦ ʩʧʦʩʦʙʫ ʠʟʣʫʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʛʦʣʦʚʢʠ ʧʨʷʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʨʫʧʦʨʥʳʝ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ. ɺ ʛʦʣʦʚʢʘʭ ʧʨʷʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʚʫʢ ʠʟʣʫʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɻʦʣʦʚʢʠ ʨʫʧʦʨʥʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʠʟʣʫʯʘʶʪ ʟʚʫʢ ʯʝʨʝʟ 

ʨʫʧʦʨ. 

 

2. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ 

       

ʂ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ. 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ð ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʨʘʩʩʝʠʚʘʝʤʘʷ ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ, ʨʘʚʥʦʤ ʥʦʤʠʥʘʣʴʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʛʨʦʤ-

ʢʦʛʦʚʦʨʠʪʝʣʷ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠʩʢʘʞʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʟʘʜʘʥʥʫʶ 

ʥʦʨʤʫ.... 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʫʤʦʚʘʷ (ʠʣʠ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ) ʤʦʱʥʦʩʪʴ ð ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʤʦʱʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ (ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ) ʚ 

ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʢʦʪʦʨʫʶ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʜʣʠʪʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʝʪ ʙʝʟ 

ʪʝʧʣʦʚʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʥʦʤʠʥʘʣʴʥʦʡ. 



ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ð ʦʪʥʦʰʝʥʠʝ ʠʟʣʫʯʘʝʤʦʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʯʘʩʪʦʪʝ / ʠʣʠ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʩʦ 

ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʦʡ /ʩ . 

ʅʦʤʠʥʘʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ð ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʢʦʪʦʨʳʤ ʟʘʤʝʱʘʶʪ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ.' ʕʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʤʦʜʫʣʷ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʚʳʰʝ ʯʘʩʪʦʪʳ. ʦʩʥʦʚʥʦʛʦ ʨʝʟʦʥʘʥʩʘ. ʅʦʤʠʥʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦ-

ʣʦʚʦʢ ʩʦʩʪʘʚʣʷʝʪ 4, &, 1ú, 25, 50 ʆʤ. 

ʉʨʝʜʥʝʝ ʩʪʘʥʜʘʨʪʥʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ð ʩʨʝʜʥʝʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ, 

ʨʘʟʚʠʚʘʝʤʦʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʥʘ ʨʘʙʦʯʝʡ ʦʩʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʨʘʙʦʯʝʛʦ ʮʝʥʪʨʘ ʧʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢ ʥʝʤʫ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʦʱʥʦʩʪʠ ʚ 0,1 ɺʪ. ʈʘʙʦʯʝʡ ʦʩʴʶ ʥʘʟʳʚʘʶʪ ʧʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ 

ʯʝʨʝʟ ʨʘʙʦʯʠʡ ʮʝʥʪʨ (ʦʙʳʯʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʠʟʣʫʯʝʥʠʷ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɻʦʣʦʚʢʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʨʘʟʚʠʚʘʶʪ ʩʪʘʥʜʘʨʪʥʦʝ ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ 0,2...0,4 ʇʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ð ʟʘʚʠʩʠʤʦʩʪʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ ʚ ʪʦʯʢʝ ʩʚʦʙʦʜʥʦʛʦ ʧʦʣʷ, ʦʪ ʫʛʣʘ ʤʝʞʜʫ ʨʘʙʦʯʝʡ 

ʦʩʴʶ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʵʪʫ ʪʦʯʢʫ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʜʠʘʛʨʘʤʤʫ) 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʣʷ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʳʯʥʦ ʧʨʠʚʦʜʷʪ ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʡ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝʨʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ 0* ʢ ʟʚʫʢʦʚʦʤʫ ʜʘʚʣʝʥʠʶ 

 ʚ ʨʘʚʥʦʫʜʘʣʝʥʥʦʡ ʪʦʯʢʝ ʥʘ ʨʘʙʦʯʝʡ ʦʩʠ, ʪ.ʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ, ʧʦʵʪʦʤʫ ʠʭ ʠʟʤʝʨʷʶʪ ʥʘ ʨʷʜʝ ʯʘʩʪʦʪ ʨʘʙʦʯʝʛʦ 

ʜʠʘʧʘʟʦʥʘ. ɺ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ - ʠʟʣʫʯʝʥʠʝ ʥʝʥʘʧʨʘʚʣʝʥʥʦʝ. ʅʘʧʨʘʚʣʝʥʥʳʤ ʦʥʦ 

ʩʪʘʥʦʚʠʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ. 

 

3. ʕʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʧʨʷʤʦʛʦ ʠʟʣʫʯʝʥʠʷ 

 

      ʂʦʥʩʪʨʫʢʮʠʷ ʛʦʣʦʚʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.3. ɽʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʩʠʩʪʝʤʳ: 

ʤʘʛʥʠʪʥʫʶ ʠ ʧʦʜʚʠʞʥʫʶ. 

   ʄʘʛʥʠʪʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʚʢʠ ʩʦʩʪʦʠʪ ʠʭ ʤʘʛʥʠʪʘ 1, ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 2 ʠ ʚʝʨʭʥʝʛʦ 

ʬʣʘʥʮʘ 3. ʄʘʛʥʠʪ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʴʰʦʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ, 

ʥʘʧʨʠʤʝʨ ʠʟ ʬʝʨʨʠʪ-ʙʘʨʠʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (2ɹɸ, 8ɹɸ). ʄʘʛʥʠʪʳ ʠʟ ʬʝʨʨʠʪ*ʙʘ-ʨʠʝʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠʤʝʶʪ, ʤʘʣʳʝ ʧʦʪʦʢʠ ʨʘʩʩʝʠʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʘʪʴ ʨʘʟʤʝʨʳ ʤʘʛʥʠʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʛʥʠʪʘ ʨʘʟʣʠʯʘʶʪ ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ, ʤʘʛʥʠʪʥʳʝ 

ʩʠʩʪʝʤʳ. ɺ ʟʘʢʨʳʪʳʭ ʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤʘʭ (ʨʠʩʫʥʦʢ1) ʤʘʛʥʠʪ ʚʳʧʦʣʥʷʶʪ ʚ ʚʠʜʝ ʢʝʨʥʘ. 

ʇʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʢʘʨʢʘʩʘ ʩʦ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʦʡ 4, 

 

 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1- 3 ʂʦʥʩʪʨʫʢʮʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʣʦʚʢʠ, ʧʨʷʤʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 

     ʅʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʣʴʮʝʚʦʤ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ, ʜʠʬʬʫʟʦʨʘ 5, ʷʚʣʷʶʱʝʛʦʩʷ 

ʠʟʣʫʯʘʪʝʣʝʤ, ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʚʝʩʘ 6, ʩʦʝʜʠʥʷʶʱʝʛʦ ʜʠʬʬʫʟʦʨ ʩ 

ʜʠʬʬʫʟʦʜʝʨʞʘʪʝʣʝʤ 8, ʮʝʥʪʨʠʨʫʶʱʝʡ ʰʘʡʙʳ 9, ʬʠʢʩʠʨʫʶʱʝʡ ʧʦʣʦʞʝʥʠʝ 

ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ ʚ ʟʘʟʦʨʝ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ, ʢʦʣʧʘʯʢʘ 7, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ 

ʧʣʦʱʘʜʴ ʜʠʬʬʫʟʦʨʘ ʠ ʝʛʦ ʞʝʩʪʢʦʩʪʴ. ɿʚʫʢʦʚʫʶ ʢʘʪʫʰʢʫ ʚʳʧʦʣʥʷʶʪ ʠʟ ʪʦʥʢʦʛʦ 

ʧʨʦʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʝʝ ʟʘʧʦʣʥʝʥʠʝ  ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ. 

ɺʳʚʦʜʳ ʢʘʪʫʰʢʠ ʩʦʝʜʠʥʷʶʪ ʩ ʚʳʭʦʜʦʤ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ. ɼʠʬʬʫʟʦʨ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʧʝʥʦʧʣʘʩʪʘ ʠʣʠ ʙʫʤʘʞʥʦʡ ʤʘʩʩʳ ʤʝʪʦʜʦʤ ʣʠʪʴʷ. ʋʛʦʣ 

ʨʘʩʢʨʳʚʘ ʜʠʬʬʫʟʦʨʘ 90é180ę. ʇʨʠ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʬʬʫʟʦʨʘ ʫʜʘʝʪʩʷ 

ʧʦʣʫʯʠʪʴ ʣʝʛʢʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʡ ʧʦʨʰʥʝʚʦʡ ʠʟʣʫʯʘʪʝʣʴ, ʜʠʬʬʫʟʦʨ ʧʨʠ 

ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʣʝʤʝʥʪʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʠʟʣʫʯʘʪʝʣʝʤ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʎʝʥʪʨʠʨʫʶʱʫʶ ʰʘʡʙʫ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʥʝʧʣʦʪʥʳʭ ʪʢʘʥʝʡ ʠ ʛʦʬʨʠʨʫʶʪ ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ 

ʯʘʩʪʦʪʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʙʳ ʠʟʟʘ ʟʘʤʢʥʫʪʦʛʦ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ 

ʤʝʞʜʫ ʮʝʥʪʨʠʨʫʶʱʝʡ ʰʘʡʙʦʡ ʠ ʜʠʬʬʫʟʦʨʦʜʝʨʞʘʪʝʣʝʤ. 

    ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʦʣʦʚʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʦʢʦʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʧʦ ʟʚʫʢʦʚʦʡ 

ʢʘʪʫʰʢʝ, ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʦʟʜʘʚʘʚʝʤʳʤ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ 

 
ʛʜʝ ɺ ï ʠʥʜʫʢʮʠʷ ʚ ʟʘʟʦʨʝ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ; l- ʜʣʠʥʘ ʧʨʦʚʦʜʘ ʢʘʪʫʰʢʠ; I ï ʪʦʢ ʚ 

ʚʠʪʢʘʭ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ 

     ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʢʦʣʝʙʣʝʪʩʷ ʟʚʫʢʦʚʘʷ ʢʘʪʫʰʢʘ, ʝʝ 

ʢʦʣʝʙʘʥʠʷ ʧʨʝʜʘʶʪʩʷ ʜʠʬʬʫʟʦʨʫ. ʇʨʠ ʢʦʣʝʙʘʥʠʷʭ ʜʠʬʬʫʟʦʨ ʧʨʠʚʦʜʠʪ ʚ 

ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʟʜʘʚʘʷ ʧʦʧʝʨʝʤʝʥʥʦʝ ʩʞʘʪʠʝ ʠ 

ʨʘʟʨʝʞʝʥʠʝ ʝʝ. ʉʨʝʜʘ ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʤ 

ʢʦʣʝʙʘʥʠʝʤ. ʕʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʟʳʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʟʣʫʯʝʥʠʷ. 



ɿʚʫʢʦʚʘʷ ʢʘʪʫʰʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʚ ʥʝʡ ʥʘʚʦʜʠʪʩʷ ʕɼʉ, ʢʦʪʦʨʘʷ 

ʧʦ ʧʨʘʚʠʣʫ ʃʝʥʮʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʩʪʨʝʯʫ ʧʨʠʣʦʞʝʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ. ʇʦʵʪʦʤʫ 

ʪʦʢ ʚ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʝ  

 
 

ʛʜʝ U ï ʥʘʧʨʷʞʝʥʠʝ, ʧʦʜʚʦʜʠʤʦʝ ʢ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʝ; ʝ ï ʕɼʉ ʠʥʜʫʢʮʠʠ; Zʵʣ ï 

ʩʦʙʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʢʠ. 

ʇʨʝʦʙʨʘʟʫʝʤ ʧʨʝʜʳʜʫʱʫʶ ʬʦʨʤʫʣʫ:  

 
ʀʟ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ ʝʝ 

ʩʦʧʨʦʪʠʚʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ , ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ 

ʚʥʦʩʠʤʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʫʤʤʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠ ʚʥʦʩʠʤʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ. 

ʉʦʙʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʠʚʥʦʛʦ ʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ. 

 
 

ʈʠʩʫʥʦʢ 1.4 ï ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ 

    

ɺʥʦʩʠʤʦʝ ʩʦʧʨʪʠʚʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʚʘʞʥʦʡ ʩʠʩʪʝʤʳ. ʄʘʩʩʘ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʨʘʚʥʘ ʤʘʩʩʝ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ ʠ ʜʠʬʬʫʟʦʨʘ, ʛʠʙʢʦʩʪʴ ʩ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʙʢʦʩʪʴʶ ʮʝʥʪʨʠʨʫʶʱʝʡ ʰʘʡʙʳ ʠ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʚʝʩʘ, 

ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʥʠʷ ʚ ʧʦʜʚʝʩʝ. 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʘ.2 ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ  

 
ʛʜʝ  Zʚʥ ï ʚʥʦʩʠʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʢʠ. ɺʥʦʩʠʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2 ʚ ʚʠʜʝ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʚʝʣʠʯʠʥ Rô, Cô, Lô ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʪʨʝʥʠʷ, ʛʠʙʢʦʩʪʠ ʠ ʤʘʩʩʳ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʦʙʩʪʚʝʥʥʦʝ ʠ ʚʥʦʩʠʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʦʣʦʚʢʠ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʫʥʢʮʠʝʡ ʯʘʩʪʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʜʫʣʷ ʧʦʣʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʣʦʚʢʠ ʦʪ ʯʘʩʪʦʪʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. ʀʟ ʨʠʩʫʥʢʘ  



 
 

ʈʠʩʫʥʦʢ 1.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʯʘʩʪʦʪʳ 

ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʳʡ ʤʘʢʩʠʤʫʤ Zʚʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ  f0. ʕʪʘ ʯʘʩʪʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʟʦʥʘʥʩʫ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ(ʦʩʥʦʚʥʦʤʫ ʨʝʟʦʥʘʥʩʫ): 

 
ʅʘ ʯʘʩʪʦʪʝ f0 ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ Zʤ ʤʠʥʠʤʘʣʴʥʦ 

ʠ ʘʢʪʠʚʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʦʩʠʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʝʛʦ 

ʟʥʘʯʝʥʠʷ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ ʥʝ ʚʝʣʠʢʘ, ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ 

ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʢʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʧʦʵʪʦʤʫ ʜʣʷ ʯʘʩʪʦʪʳ 

ʦʩʥʦʚʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

 
ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʯʘʩʪʦʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ f0 ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ Zʚʥ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʦʣʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʫʤʝʥʴʰʘʶʪʩʷ. 

    ʇʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤ ʥʘ ʯʘʩʪʦʪʝ 

fʵʤ, ʢʦʪʦʨʫʶ ʥʚʟʳʚʘʶʪ ʯʘʩʪʦʪʦʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʥʘ ʯʘʩʪʦʪʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʪʫʰʢʠ Rʵ. 

ʇʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʥʘ ʵʪʦʡ ʯʘʩʪʦʪʝ ʧʨʠʥʠʤʘʶʪ ʟʘ 

ʥʦʤʠʥʘʣʴʥʦʝ. ʇʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʷ Z ʷʚʣʷʝʪʩʷ ʨʝʟʦʥʘʥʩ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʢʦʥʪʫʨʝ, ʩʦʩʪʘʚʣʝʥʥʦʤ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʢʘʪʫʰʢʠ L, ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʝʤʢʦʩʪʴʶ 

ʉô ʚʦ ʚʥʦʩʠʤʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ. ɺʳʰʝ ʯʘʩʪʦʪʳ  fʵʤ ʧʦʣʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ. ɿʘʚʠʩʠʤʦʩʪʴ 

Zʚʤ ʛʦʣʦʚʢʠ ʦʪ ʯʘʩʪʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʩʢʘʞʝʥʠʡ. ʋʩʠʣʠʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʛʦʣʦʚʢʠ 

ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

     ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʛʦʣʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʮʠʬʨ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʦʤʠʥʘʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ, ʙʫʢʚ ɻɼ (ʛʣʦʚʢʘ ʜʠʥʘʤʠʯʝʩʢʘʷ), ʅ, ʐ, ʉ (ʥʠʟʢʦ-, ʩʨʝʜʥʝ- ʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ) ʠ ʮʠʬʨ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʦʤʝʨ ʨʘʟʨʘʙʦʪʢʠ  ʠ ʥʦʤʠʥʘʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʛʦʣʦʚʢʘ ʜʠʥʘʤʠʯʝʩʢʘʷ 



ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 35 ɺʪ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 8 ʆʤ ʦʙʦʟʥʘʯʘʝʪʩʷ 35ɻɼʅ-1-8. 

 

4. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

ʀʜʝʘʣʴʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʡ ʧʦʣʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ 20-20000 ɻʮ. 

ʆʜʥʘʢʦ, ʪʘʢ ʢʘʢ ʢ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʶ ʧʨʝʜʲʷʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ, ʘ ʟʘʯʘʩʪʫʶ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ, 

ʩʜʝʣʘʪʴ ʪʘʢʦʡ ʠʜʝʘʣʴʥʳʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʦ ʢʨʘʡʥʝ 

ʤʝʨʝ ʟʘ ʧʨʠʝʤʣʝʤʫʶ ʮʝʥʫ. ʇʦʵʪʦʤʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʧʦ ʜʚʝ ʠ ʙʦʣʝʝ ʛʦʣʦʚʢʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. 

       ʅʠʟʢʦʯʘʩʪʦʪʥʳʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ - ʚʩʝʛʜʘ ʜʠʬʬʫʟʦʨʥʳʡ ʜʠʥʘʤʠʢ, 

ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʡ- ʪʦʞʝ, ʥʦ ʠʥʦʛʜʘ ʙʳʚʘʶʪ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʝ ʨʫʧʦʨʥʦʛʦ ʪʠʧʘ 

(1ʪʦʛʧ).  

     ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʘʢ ʜʠʬʬʫʟʦʨʥʳʝ, ʪʘʢ ʠ 

ʨʫʧʦʨʥʳʝ ʠ ʢʫʧʦʣʴʥʳʝ (dome.bullet). ɼʚʫʭʧʦʣʦʩʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʙʳʯʥʦ ʜʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "ʤʦʥʠʪʦʨʦʚ ʙʣʠʞʥʝʛʦ ʧʦʣʷ", ʪ.ʝ. ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʛʦʣʦʚʳ ʟʚʫʢʦʨʝʞʠʩʩʝʨʘ. ʆʜʠʥ ʜʠʥʘʤʠʢ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʥʠʟʢʠʝ ʠ ʩʨʝʜʥʠʝ ʯʘʩʪʦʪʳ, ʜʨʫʛʦʡ - ʚʳʩʦʢʠʝ. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʥʘʭʦʜʠʪʩʷ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʬʠʣʴʪʨ (ʚ ʟʘʨʫʙʝʞʥʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʩrossvʝr). ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʨʘʟʜʝʣʝʥʠʷ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʜʣʷ ʧʦʜʘʯʠ ʥʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʥʘʤʠʢʠ 

ʚʳʙʠʨʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʠʘʧʘʟʦʥʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. ʋʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ɺʏ-

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. ɻʦʨʘʟʜʦ ʣʫʯʰʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʩʣʳʰʠʤʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 3-

ʭ ʧʦʣʦʩʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ (woofer), 

ʩʨʝʜʥʝ-ʯʘʩʪʦʪʥʦ ʛʦ (mid-driver), ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (tweeter). ʈʘʙʦʪʘ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ "ʩʚʦʠʭ" ʯʘʩʪʦʪ ʫʣʫʯʰʘʝʪ ʟʚʫʯʘʥʠʝ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝ- 

ʯʘʩʪʦʪʥʳʭ ʜʠʥʘʤʠʢʦʚ ʠ ʩʥʠʞʘʝʪ ʠʩʢʘʞʝʥʠʷ, ʪ.ʢ. ʛʝʥʝʨʠʨʫʝʤʳʝ ʵʪʠʤʠ 

ʜʠʥʘʤʠʢʘʤʠ ʛʘʨʤʦʥʠʢʠ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʰʝ ʯʘʩʪʦʪʳ ʩʨʝʟʘ 

ʬʠʣʴʪʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʘʚʣʷʶʪʩʷ. 

     ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʙʳʚʘʶʪ ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ, ʜʦʨʦʛʠʤʠ ʠ ʥʝ ʦʯʝʥʴ. 

     ɼʦʩʪʦʠʥʩʪʚʘ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ çʧʦʣʦʯʥʳʭè ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ:  

-ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ 

-ʫʜʦʙʩʪʚʦ ʚ ʨʘʟʤʝʱʝʥʠʠ 

- ʧʦʟʚʦʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʞʝʩʪʢʦʩʪʴ ʢʦʨʧʫʩʘ, 

ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ 

     ʅʝʜʦʩʪʘʪʢʠ: 

- ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ çʧʦʣʦʯʥʳʝè ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʠʝʤʣʝʤʳʭ 

ʟʥʘʯʝʥʠʷʭ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʘʤʳʝ ʥʠʟʢʠʝ ʯʘʩʪʦʪʳ. 

ʋʧʨʫʛʦʩʪʴ ʚʦʟʜʫʭʘ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʛʠʙʢʦʩʪʠ ʧʦʜʚʝʩʘ ʜʠʬʬʫʟʦʨʘ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ. 

 - ʤʘʣʳʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 

     ɼʦʩʪʦʠʥʩʪʚʘ ʙʦʣʴʰʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 



- ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

- ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

     ʅʝʜʦʩʪʘʪʢʠ: 

- ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ 

- ʥʝʫʜʦʙʩʪʚʦ ʚ ʨʘʟʤʝʱʝʥʠʠ- ʩʣʦʞʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʞʝʩʪʢʦʩʪʠ ʢʦʨʧʫʩʘ. 

 

     

ɸʢʫʩʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ. 

ɺʦʧʨʦʩʳ: 

 

1. ʇʨʦʩʪʝʡʰʠʡ ʚʠʜ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ. 

2. ɿʘʢʨʳʪʳʡ ʷʱʠʢ. 

3. ʌʘʟʦʠʥʚʝʨʪʦʨ. 

4. ɸʢʫʩʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

5.  ʇʦʣʦʩʦʚʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ 

6.  ʉʜʚʦʝʥʥʳʝ ʛʦʣʦʚʢʠ. 

 

1. ʇʨʦʩʪʝʡʰʠʡ ʚʠʜ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ. 

     ʇʝʨʝʜʥʷʷ ʠ ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʧʦʨʰʥʷ ʠʟʣʫʯʘʶʪ ʢʦʣʝʙʘʥʠʷ 

ʚ ʧʨʦʪʠʚʦʬʘʟʝ: ʢʦʛʜʘ ʧʝʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t 1ʩʦʟʜʘʝʪ ʩʞʘʪʠʝ 

ʩʨʝʜʳ, ʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʰʥʷ, ʚ ʵʪʦʪ ʞʝ ʤʦʤʝʥʪ t 1, ʩʦʟʜʘʝʪ 

ʨʘʟʨʝʞʝʥʠʝ. 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1.6 ï ʂʦʣʝʙʘʥʠʷ ʧʦʨʰʥʷ 

 

     ʉʞʘʪʠʝ        ʠ        ʨʘʟʨʝʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ (ʈʠʩʫʥʦʢ 

1.6). ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʛʠʙʘʷ ʧʦʨʰʝʥʴ, ʚʦʣʥʳ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʚʦʟʥʠʢʰʠʤʠ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ        ʩʪʦʨʦʥʳ (ʬʘʟʳ) ʠ ʠʭ ʩʫʤʤʘ 

ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʶʪ - ʘʢʫʩʪʠʯʝʩʢʠʤ ʢʦʨʦʪʢʠʤ 

ʟʘʤʳʢʘʥʠʝʤ (ɸʂɿ). ɺʦʟʥʠʢʥʦʚʝʥʠʝ ɸʂɿ ʫʤʝʥʴʰʘʝʪ ʦʪʜʘʯʫ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʘʪʝʣʷ (ʧʦʨʰʥʷ) ʚ ʦʙʣʘʩʪʠ ʪʝʭ ʯʘʩʪʦʪ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʣʠʥʘ 

ʠʟʣʫʯʘʝʤʦʡ ʚʦʣʥʳ ʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʧʦʨʰʥʷ (ʫʩʣʦʚʠʷ 

ʜʠʬʨʘʢʮʠʠ). ʕʪʦ ʷʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʅʏ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ. 

  

 

 

 

 

 



 

 

 

 

 

 

 

  
                    ʈʠʩʫʥʦʢ 1.7- ʇʨʦʩʪʝʡʰʠʡ ʚʠʜ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

 

 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ɸʂɿ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʵʢʨʘʥ, ʯʪʦʙʳ 

ʢʦʣʝʙʘʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʩʞʘʪʠʷ ʥʝ ʦʛʠʙʘʣʠ ʧʦʨʰʝʥʴ ʠ ʠʩʢʣʶʯʠʣʠ ʷʚʣʝʥʠʝ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʕʢʨʘʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʟʣʫʯʘʪʝʣʝʤ. ʊʘʢʦʡ ʧʨʠʝʤ 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʵʢʨʘʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ (ʦʬʦʨʤʣʝʥʠʝ). 

ʇʨʦʩʪʝʡʰʠʤ ʚʠʜʦʤ ʦʬʦʨʤʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʱʠʪ (ʈʠʩʫʥʦʢ 1.7). ʏʪʦʙʳ 

ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ɸʂɿ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʱʠʪ, ʫ ʢʦʪʦʨʦʛʦ ʣʠʥʝʡʥʳʝ 

ʨʘʟʤʝʨʳ ʧʣʦʩʢʦʩʪʠ ʙʳʣʠ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʜʣʠʥʳ ʟʚʫʢʦʚʦʡ ʅʏ ʚʦʣʥʳ X : 

 

d > ɚ/2; 

    

 ʉʪʘʥʜʘʨʪʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʵʢʨʘʥ ʧʦ ɻʆʉʊ 16122-84 ʠʤʝʝʪ ʨʘʟʤʝʨ 1350 ʭ 1650 

ʤ.  

 

 

2. ɿʘʢʨʳʪʳʡ ʷʱʠʢ. 

 

ɿʘʢʨʳʪʳʡ ʷʱʠʢ ʵʪʦ ʦʬʦʨʤʣʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩʫʥʦʢ 1.8). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʥʘʛʨʫʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʦʪʢʣʦʥʝʥʠʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

     ɼʦʩʪʦʠʥʩʪʚʘ: ʧʨʝʢʨʘʩʥʘʷ ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʕʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʣʦʩʢʫʶ ɸʏʍ.  

    ʅʝʜʦʩʪʘʪʦʢ = ʥʠʟʢʠʡ ʂʇɼ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʫʩʠʣʠʪʝʣʷ, ʠ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʯʝʪʥʳʭ ʛʘʨʤʦʥʠʢ ʠʟ-ʟʘ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʜʠʬʬʫʟʦʨʘ. 

 

 
ʈʠʩʫʥʦʢ 1.8 ï ɿʘʢʨʳʪʳʡ ʷʱʠʢ 



ɸ = ʟʘʢʨʳʪʳʡ ʷʱʠʢ, ɹ - ʬʘʟʦʠʥʚʝʨʪʦʨ, ɺ = ʧʘʩʩʠʚʥʳʡ ʠʟʣʫʯʘʪʝʣʴ 

ʏʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʘ ʠ ʧʦʣʥʘʷ ʜʦʙʨʦʪʥʦʩʪʴ ʛʦʣʦʚʢʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʟʘʢʨʳʪʳʡ 

ʷʱʠʢ ʦʙʲʝʤʦʤ Vʩ, ʩʦʠʟʤʝʨʠʤʳʤ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤ Vʘs, ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʛʦʣʦʚʢʠ ʚ ɿʗ ʩ ʦʙʲʝʤʦʤ, ʨʘʚʥʳʤ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ, ʝʝ 

ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʠ ʜʦʙʨʦʪʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 1,41 ʨʘʟʘ, ʚ ʷʱʠʢʝ ʦʙʲʝʤʦʤ 

0,5Vʘs - ʚ 1,73 ʨʘʟʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

 

3. ʌʘʟʦʠʥʚʝʨʪʦʨ. 

     

     ʉʣʝʜʫʶʱʠʡ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʠʧ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ -

ʬʘʟʦʠʥʚʝʨʪʦʨ (ʨʠʩʫʥʦʢ 1.8.ɹ). ɼʣʷ ʨʘʙʦʪʳ ʚ ʬʘʟʦʠʥʚʝʨʪʦʨʝ ʧʦʜʭʦʜʷʪ ʜʠʥʘʤʠʢʠ, 

ʫ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʴ Fs/Qts ʩʦʩʪʘʚʣʷʝʪ 90 ʠ ʙʦʣʴʰʝ. ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ 

ʬʘʟʦʠʥʚʝʨʩʥʦʡ ʧʦʨʦʜʳ: ʣʝʛʢʠʝ ʜʠʬʬʫʟʦʨʳ ʠ ʤʦʱʥʳʝ ʤʘʛʥʠʪʳ. ʕʪʦ ʨʝʟʦʥʘʥʩʥʘʷ 

ʩʠʩʪʝʤʘ. ɿʘʢʣʶʯʝʥʥʘʷ ʚ ʌʀ ʤʘʩʩʘ ʚʦʟʜʫʭʘ ʥʘ ʯʘʩʪʦʪʝ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʚʝʜʝʪ ʩʝʙʷ 

ʧʦʜʦʙʥʦ ʜʠʬʬʫʟʦʨʫ, ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ʇʘʩʩʠʚʥʳʡ 

ʠʟʣʫʯʘʪʝʣʴ (ʨʠʩʫʥʦʢ1.8 ɺ) - ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʌʀ, ʚ ʢʦʪʦʨʦʤ ʤʘʩʩʘ ʚʦʟʜʫʭʘ ʚ 

ʪʫʥʥʝʣʝ ʟʘʤʝʥʝʥʘ ʤʘʩʩʦʡ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʧʘʩʩʠʚʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ɺ ʢʘʯʝʩʪʚʝ 

ʧʘʩʩʠʚʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʦʙʳʯʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʛʦʣʦʚʢʫ, 

ʠʥʦʛʜʘ ʩ ʫʜʘʣʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʦʡ.  

 

                           4. ɸʢʫʩʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 
 

     ɼʠʬʬʫʟʦʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʣʦʚʢʠ ʚ ʟʘʢʨʳʪʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠʩʧʳʪʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ. 

ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʝʣʠʥʝʡʥʳʭ 

ʠʩʢʘʞʝʥʠʡ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʫʩʪʨʘʥʷʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʫʟʦʨʘ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʜʠʬʬʫʟʦʨʘ ʚ ʩʠʩʪʝʤʘʭ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʘʜʝʞʥʳʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʝʪ. ʥʝʦʙʭʦʜʠʤ ʵʢʩʧʝʨʠʤʝʥʪ. 

 
     ʈʠʩʫʥʦʢ 1.9 - ʉʧʦʩʦʙʳ ʚʢʣʶʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʦʣʦʚʦʢ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ. 

 

    ɸʢʫʩʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ 

ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ (ʨʠʩʫʥʦʢ 1.9 ɸ) ʧʝʨʝʜ ʜʠʬʬʫʟʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ 

ʦʪʨʘʞʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ . ʆʜʥʘʢʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʫʭʫʜʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ɸʉ ʠ ʝʝ ɸʏʍ ʥʘ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪʘʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʣʷ 



ʫʣʫʯʰʝʥʠʷ ɸʏʍ ʠ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʣʫʞʠʪ ʪʝʣʦ ʚʨʘʱʝʥʠʷ 

ʯʝʯʝʚʠʮʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ (ʨʠʩʫʥʦʢ 1.9 ɹ). ʉ ʵʪʦʡ ʞʝ ʮʝʣʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʪʨʘʞʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʦʜ ʫʛʣʦʤ (ʨʠʩʫʥʦʢ 1.9 ɺ). ʂʣʠʥʦʚʘʷ 

ʥʘʛʨʫʟʢʘ ʦʪʯʘʩʪʠ ʠʛʨʘʝʪ ʨʦʣʴ ʢʦʨʦʪʢʦʛʦ ʨʫʧʦʨʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʫʩʪʠʯʝʩʢʦʤʫ 

ʫʩʠʣʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ. ʂʘʢ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʠʜʝʠ 

ʧʦʷʚʠʣʠʩʴ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʨʝʟʦʥʘʪʦʨʦʤ (ʨʠʩʫʥʦʢ1.9 ɻ).  

 

                                5. ʇʦʣʦʩʦʚʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ.  
 

      ʆʙʱʘʷ ʯʝʨʪʘ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʣʦʩʦʚʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ - ʥʘʣʠʯʠʝ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ ʢʘʤʝʨ ʠ ʫʩʪʘʥʦʚʢʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʣʦʚʢʠ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʩʠʩʪʝʤʳ ʫʞʝ ʥʝ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʧʨʷʤʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʠʭ ʨʘʩʯʝʪ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʝʩʴʤʘ ʩʣʦʞʥʳ. ʇʦʵʪʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ 

(ʨʠʩʫʥʦʢ 1.10 ɸ). ʇʦʣʦʩʦʚʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʰʝʩʪʦʛʦ (ʨʠʩʫʥʦʢ 1.10.ɹ,ɺ) ʠ 

ʚʦʩʴʤʦʛʦ (ʨʠʩʫʥʦʢ 1.10.ɻ,ɼ) 

 
 

ʈʠʩʫʥʦʢ 1.10 - ʇʦʣʦʩʦʚʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ 

 

     ʇʦʣʦʩʦʚʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ: ɸ = ʟʘʢʨʳʪʳʡ ʷʱʠʢ-ʨʝʟʦʥʘʪʦʨ, ɹ = 

ʬʘʟʦʠʥʚʝʨʪʦʨ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ, ɺ = ʬʘʟʦʠʥʚʝʨʪʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ɻ = ʬʘʟʦʠʥʚʝʨʪʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ, ɼ = 

ʬʘʟʦʠʥʚʝʨʪʦʨ-ʨʝʟʦʥʘʪʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʇʦʣʦʩʦʚʦʝ ʘʢʫʩʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʩʘʙʚʫʬʝʨʦʚ. ɼʦʩʪʦʠʥʩʪʚʦ ʧʦʣʦʩʦʚʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ - ʚʩrʦʢʠʡ ʂʇɼ, 

ʠʤʧʫʣʴʩʥʳʝ ʞʝ ʠ ʬʘʟʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʩʴʤʘ ʧʦʩʨʝʜʩʪʚʝʥʥʳ ʠ ʫʭʫʜʰʘʶʪʩʷ 

ʩ ʨʦʩʪʦʤ ʧʦʨʷʜʢʘ. ɼʣʷ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʨʦʤʝ ʟʘʢʨʳʪʦʛʦ ʷʱʠʢʘ-ʨʝʟʦʥʘʪʦʨʘ, 

ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʠʣʴʪʨʘ ʠʥʬʨʘ-ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʢʘʢ ʠ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʬʘʟʦʠʥʚʝʨʪʦʨʘ). 

ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʣʦʩʦʚʳʭ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʩ ʦʜʥʦʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʣʦʚʢʦʡ ʠʟʚʝʩʪʥʳ ʪʘʢʞʝ ɸʉ, ʠʤʝʶʱʠʝ ʜʚʝ ʛʦʣʦʚʢʠ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʫʯʝʥʘ ʦʙʲʝʜʠʥʝʥʠʝʤ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʧʦʣʦʩʦʚʳʭ ʩʠʩʪʝʤ. ʆʜʥʘ 

ʠʟ ʢʘʤʝʨ ʩʪʘʥʦʚʠʪʩʷ ʦʙʱʝʡ, ʝʝ ʦʙʲʝʤ ʧʨʠ ʵʪʦʤ ʫʜʚʘʠʚʘʝʪʩʷ. ʅʘ (ʨʠʩʫʥʦʢ 1.11 

ɸ,ɹ)ʧʦʢʘʟʘʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʬʦʨʤʣʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ, ʥʘ ʨʠʩʫʥʦʢ 1.11 ɺ - 

ʰʝʩʪʦʛʦ. ʆʜʥʦ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʧʦʜʦʙʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʦʥʦʬʦʥʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʫʩʠʣʝʥʠʷ: ʢʘʞʜʫʶ ʛʦʣʦʚʢʫ 

ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʩʚʦʝʤʫ ʢʘʥʘʣʫ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʋʄɿʏ. 



 
 

ʈʠʩʫʥʦʢ 1.11 ï ɸʉ ʩ ʜʚʫʤʷ ʛʦʣʦʚʢʘʤʠ 

 

 

                                       6. ʉʜʚʦʝʥʥʳʝ ʛʦʣʦʚʢʠ.  
       

      ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʜʚʦʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʛʦʣʦʚʢʠ. ʆʜʥʦʪʠʧʥʳʝ ʛʦʣʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ   

ʦʜʥʠʤ   ʠʟ   ʧʦʢʘʟʘʥʥʳʭ   ʥʘ   ʨʠʩʫʥʦʢ 1.12 ʩʧʦʩʦʙʦʚ.   ʇʦʣʫʯʠʚʰʫʶʩʷ 

ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʦʚʫʶ ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʛʦʣʦʚʢʫ ʩ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʡ ʜʦʙʨʦʪʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ ʠʩʭʦʜʥʳʭ ʛʦʣʦʚʦʢ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʩʜʚʘʠʚʘʥʠʠ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʳʝ ʛʦʣʦʚʢʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʪʩʷ. 

ʆʜʥʘʢʦ ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʜʠʬʬʫʟʦʨʘʤʠ ʛʦʣʦʚʦʢ ʩʚʷʟʘʥʥʳʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʩʩʫ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʥʠʞʘʷ ʯʘʩʪʦʪʫ 

ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʛʦʣʦʚʦʢ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʜʦ 80% ʦʪ 

ʠʩʭʦʜʥʦʡ. 

 
ʈʠʩʫʥʦʢ 1.12 -ʋʩʪʘʥʦʚʢʘ ʩʜʚʦʝʥʥʳʭ ʛʦʣʦʚʦʢ: 

ɸ - ʣʠʮʦʤ ʢ ʣʠʮʫ, ɹ - ʩʧʠʥʘ ʢ ʩʧʠʥʝ, ɺ - ʚ ʟʘʪʳʣʦʢ, ɻ - ʩʦ ʩʚʷʟʘʥʥʳʤ ʦʙʲʝʤʦʤ  

 

 



ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

 
ɺʦʧʨʦʩʳ: 

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʦʧʦʣʦʩʥʳʭ ʩʠʩʪʝʤ. 

2. ʇʘʩʩʠʚʥʳʝ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ.     

3. ɸʢʪʠʚʥʳʝ ʬʠʣʴʪʨʳ. 

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʦʧʦʣʦʩʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

    

  ʄʥʦʛʦʧʦʣʦʩʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʟʚʫʯʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʢʘʞʜʳʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʤʥʦʛʦʧʦʣʦʩʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʟʚʫʢʦʚʦʡ ʩʧʝʢʪʨ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʠʣʠ ʪʨʠ ʧʦʣʦʩʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ɸʏʍ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ 

ʢʘʞʜʳʤ ʜʠʥʘʤʠʢʦʤ, ʜʦʣʞʥʳ ʧʝʨʝʢʨʳʚʘʪʴʩʷ ʧʣʘʚʥʦ, ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ. 

ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʧʦʣʦʩʘʤ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʟʦʥʳ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʠʥʘʤʠʢʦʚ ʧʨʠʚʦʜʷʪ ʢ ʠʩʢʘʞʝʥʠʷʤ ɸʏʍ. ɺʝʨʭʥʷʷ 

ʢʨʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʦʟʦʚʦʤʫ ʰʫʤʫ, ʥʠʞʥʷʷ -ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʝ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʪʨʝʭʧʦʣʦʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʱʥʦʩʪʴʶ 100 ɺʪ ʩ ʯʘʩʪʦʪʘʤʠ ʨʘʟʜʝʣʘ 400 ɻʮ ʠ 3 

ʢɻʮ ʤʦʱʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʥʘʤʠʢʦʚ): 

1. ʅʏ-ʢʘʥʘʣ - 50 ɺʪ 

2. ʉʏ-ʢʘʥʘʣ - 35 ɺʪ 

3. ɺʏ-ʢʘʥʘʣ-15 ɺʪ 

    ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʦʩ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʘʩʩʠʚʥʳʝ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʝ 

ʬʠʣʴʪʨʳ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʳʝ ʬʠʣʴʪʨʳ ʦʙʭʦʜʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʜʝʰʝʚʣʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʩʩʠʚʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʪʫʰʢʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʙʝʟ ʩʝʨʜʝʯʥʠʢʘ ʠ ʥʝʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʫ ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ  

 

                            2. ʇʘʩʩʠʚʥʳʝ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ.      

 

      ʆʜʥʦʟʚʝʥʥʳʝ ʬʠʣʴʪʨʳ ʩʦʜʝʨʞʘʪ ʧʦ ʦʜʥʦʤʫ ʢʦʥʜʝʥʩʘʪʦʨʫ ʠ ʢʘʪʫʰʢʝ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʨʫʪʠʟʥʫ ʦʩʣʘʙʣʝʥʠʷ ʟʘ ʯʘʩʪʦʪʦʡ ʨʘʟʜʝʣʝʥʠʷ 6 

ʜɹ/ʦʢʪ, ʪ. ʝ.  

ʧʨʠ ʢʘʞʜʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʘ ʚʜʚʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʪʳ 

ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ 6 ʜɹ (ʚ 4 ʨʘʟʘ ʧʦ ʤʦʱʥʦʩʪʠ). 



 
 

ʈʠʩʫʥʦʢ 1.13-  ʉʜʥʦʟʚʝʥʥʦʛʦ ʬʠʣʴʪʨʘ 

ɼʚʫʟʚʝʥʥʳʝ ʬʠʣʴʪʨʳ ʩʦʜʝʨʞʘʪ ʜʚʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʜʚʝ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʥʦʤʠʥʘʣʦʚ, ʆʥʠ ʩʣʦʞʥʝʝ ʦʜʥʦʟʚʝʥʥʳʭ, ʟʘʪʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʜʚʦʝ 

ʙʦʣʴʰʫʶ ʢʨʫʪʠʟʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʣʘʙʣʝʥʠʷ ʟʘ ʯʘʩʪʦʪʦʡ ʨʘʟʜʝʣʝʥʠʷ -12 

ʜɹ/ʦʢʪ.  

ʆʥʠ ʩʣʦʞʥʝʝ ʦʜʥʦʟʚʝʥʥʳʭ, ʟʘʪʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʜʚʦʝ ʙʦʣʴʰʫʶ ʢʨʫʪʠʟʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʣʘʙʣʝʥʠʷ ʟʘ ʯʘʩʪʦʪʦʡ ʨʘʟʜʝʣʝʥʠʷ -12 ʜɹ/ʦʢʪ.  

 
ʈʠʩʫʥʦʢ 1.14- ʉʭʝʤʘ ʜʚʫʭʟʚʝʥʥʦʛʦ ʬʠʣʴʪʨʘ 

ʆʜʥʘʢʦ ʥʝʚʳʩʦʢʦʝ ʟʘʪʫʭʘʥʠʝ ʧʨʦʩʪʝʡʰʠʭ R ʉ-ʬʠʣʴʪʨʦʚ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʜʠʥʘʤʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʣʦʩʳ 

ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ. 

 

 
ʈʠʩʫʥʦʢ 1.15- ʇʝʨʝʢʨʳʪʠʠ ʯʘʩʪʦʪ ʩʧʝʢʪʨʘ 

 



ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʦʣʦʚʦʢ 

R, ʯʘʩʪʦʪʳ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʦʩ F ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʉ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ 

ʢʘʪʫʰʝʢ L ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ:  

 
ʛʜʝ ʉ-ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʌ; L-ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ, ɻʥ; F-ʯʘʩʪʦʪʘ 

ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʦʩ, ɻʮ; R-ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʚʫʢʦʚʦʡ ʢʘʪʫʰʢʠ ʛʦʣʦʚʢʠ, ʆʤ.  

 

ʊʨʝʭʧʦʣʦʩʥʳʝ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ 

 

 

 
 

ʈʠʩʫʥʦʢ 1.16- ʊʨʝʭʧʦʣʦʩʥʳʡ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʬʠʣʴʪʨ 

 

   ʏʘʩʪʦʪʳ ʨʘʟʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 750 ɻʮ (ʤʝʞʜʫ ʥʠʞʥʠʤʠ ʠ 

ʩʨʝʜʥʠʤʠ) ʠ 7 ʢɻʮ (ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʠ ʚʝʨʭʥʠʤʠ). ʂʨʫʪʠʟʥʘ ʩʧʘʜʦʚ ʘʤʧʣʠʪʫʜʥʦ-

ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʣʦʩ ʧʨʦʧʫʩʢʘʥʠʷ -12ʜɹ/ʦʢʪ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʝʤʢʦʩʪʝʡ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʢʘʪʫʰʝʢ 

ʬʠʣʴʪʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʠʟʢʦ-, ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʛʦʣʦʚʢʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʚʫʢʦʚʳʭ ʢʘʪʫʰʝʢ 4, 8 ʠ 16 ʆʤ.  

 

3. ɸʢʪʠʚʥʳʝ ʬʠʣʴʪʨʳ. 

      

ʋ ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʘʩʩʠʚʥʳʭ:  

ü  ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ  

ü  ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʩʦ ʩʪʦʨʦʥʳ ʜʠʥʘʤʠʢʘ) ʠ ʩʚʷʟʘʥʥʦʝ 

ʩ ʵʪʠʤ ʫʭʫʜʰʝʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 

ü ʩʣʦʞʥʦʩʪʴ ʨʘʩʯʝʪʘ ʠ ʥʘʩʪʨʦʡʢʠ ʠʟ-ʟʘ ʯʘʩʪʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʤʧʝʜʘʥʩʘ 

ʜʠʥʘʤʠʢʦʚ  

       ʆʜʥʘʢʦ ʘʢʪʠʚʥʳʝ ʬʠʣʴʪʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʫʩʠʣʠʪʝʣʷʤʠ ʜʣʷ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʧʨʠ ʵʪʦʤ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʥʦʣʠʪʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ.  



    ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʣʦʞʥʳʝ ʬʠʣʴʪʨʳ ʥʝ ʪʨʝʙʫʶʪʩʷ ʠ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʦʩ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʂʉ-ʮʝʧʦʯʢʠ ʩ ʢʨʫʪʠʟʥʦʡ ʩʧʘʜʘ ɸʏʍ 6 

ʜɹ/ʦʢʪʘʚʘ 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1.17 ï ʉʭʝʤʘ ʘʢʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ 

     ɼʘʥʥʘʷ ʩʭʝʤʘ ʦʙʲʝʜʠʥʷʝʪ ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʠ ʬʠʣʴʪʨ ʚʪʦʨʦʛʦ (12 

ʜɹ/ʦʢʪʘʚʘ)       ʈʘʙʦʪʘ ʩʭʝʤʳ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʥʘ ʩʠʛʥʘʣʴʥʦʤ ʚʭʦʜʝ ʠ ʚʭʦʜʝ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʫʩʠʣʠʪʝʣʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʠʥʬʘʟʥʳʭ 

ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʘʢʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʚʭʦʜʘ ʆʆʉ ʧʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʧʦʨʷʜʢʘ 100 ʆʤ, ʩʦ ʩʪʦʨʦʥʳ ʩʠʛʥʘʣʴʥʦʛʦ - 

ʦʯʝʥʴ ʚʳʩʦʢʦʝ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʩʭʝʤʳ. 

 ʉʭʝʤʳ ʪʨʝʭʧʦʣʦʩʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 ʅʘ ʨʠʩʫʥʢʝ1.18 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʪʨʸʭʧʦʣʦʩʥʦʡ ʘʢʪʠʚʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʬʠʣʴʪʨʳ ɹʘʪʪʝʨʚʦʨʪʘ 

2-ʛʦ ʧʦʨʷʜʢʘ ʩ ʯʘʩʪʦʪʘʤʠ ʨʘʟʜʝʣʘ 300 ɻʮ ʠ 3 ʢɻʮ. ʉʏ-ʟʚʝʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʬʠʣʴʪʨʦʚ ɺʏ (ʂ10ʗ11ʉ10ʉ11) ʠ ʅʏ 

(ʂ.12ʂ.13ʉ12ʉ13). ɺ ʅʏ-ʟʚʝʥʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʩʚʝʥʥʘʷ ʨʘʟʛʨʫʟʢʘ ʧʦ ʪʦʢʫ. 

ʉʠʛʥʘʣ ʨʘʩʢʘʯʢʠ ʚʳʭʦʜʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩʥʠʤʘʝʪʩʷ ʩ ʨʝʟʠʩʪʦʨʦʚ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 

ʫʩʠʣʠʪʝʣʷ. ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ 36 ɺ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʢʘʥʘʣʘ ʅʏ 25 ɺʪ 

ʧʨʠ ʂʅʀ=0,06% ʠ 30 ɺʪ ʧʨʠ ʂʅʀ=0.5%. 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʉʏ ʠ ɺʏ ʢʘʥʘʣʦʚ ʚʳʙʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʠʤʧʝʜʘʥʩʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʦʣʦʚʦʢ 

(ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʉʏ ʠ ɺʏ ʛʦʣʦʚʦʢ ʦʙʳʯʥʦ ʥʘ 3...4 ʜɹ ʚʳʰʝ, ʯʝʤ ʅʏ). ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʥʘʩʪʨʦʠʪʴ  ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ  ʧʦʣʦʩʦʚʳʭ ʫʩʠʣʠʪʝʣʝʡ  ʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʢʦʡ ʮʝʧʝʡ ʆʆʉ (ʂʙ, ʂ.15 ʠ ʗ22). ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʘʤʦʚʦʟʙʫʞʜʝʥʠʷ ʥʝ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʫʩʠʣʝʥʠʝ ʤʝʥʴʰʝ 20 ʜɹ, ʪ.ʝ. 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʪʠʭ ʨʝʟʠʩʪʦʨʦʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 1 ʢʆʤ. ʂʘʢ ʧʦʢʘʟʘʣʘ 

ʧʨʘʢʪʠʢʘ ʧʦʚʪʦʨʝʥʠʷ ʵʪʦʡ ʩʭʝʤʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ-ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʂ7 ʠ 

ʂ8 ʤʦʞʥʦ ʜʦʚʝʩʪʠ ʜʦ 2,2 ʆʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʚ ʩʪʦʨʦʥʫ ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʥʘʛʨʝʚ ʤʠʢʨʦʩʭʝʤʳ ʧʨʠ ʙʦʣʴʰʠʭ 

ʫʨʦʚʥʷʭ ʩʠʛʥʘʣʘ. 



 
ʈʠʩʫʥʦʢ 1.18 ʊʨʝʭʧʦʣʦʩʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

 

     ʕʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ 

ʥʠʞʝ 50ɺ. ʄʦʱʥʦʩʪʴ ʨʝʟʠʩʪʦʨʦʚ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʮʝʧʦʯʝʢ ʜʦʣʞʥʘ ʙʳʪʴ 2 ɺʪ. 

ɿʘʱʠʪʥʳʝ ʜʠʦʜʳ VD1-VD6 - ʣʶʙʳʝ ʢʨʝʤʥʠʝʚʳʝ ʩ ʜʦʧʫʩʪʠʤʳʤ ʦʙʨʘʪʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 50ɺ ʠ ʧʨʷʤʳʤ ʪʦʢʦʤ ʥʝ ʤʝʥʝʝ 1ɸ, ʥʘʧʨʠʤʝʨ ʂɼ243. 

ɺʳʭʦʜʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ Vʊʃ ʠ Vʊ2 ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʧʘʨʦʡ ʂʊ816/817 ʠʣʠ ʂʊ818/819. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ ʧʘʨʫ ʂʊ864/865. ʊʨʘʥʟʠʩʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʙʫʢʚʝʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ. ɺʟʘʤʝʥ ʊʆɸ2030ɸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʦʛ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʂ174ʋʅ19ɸ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʝʪ ʜʦ 0.1...0.5%). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʪʦʡ ʤʠʢʨʦʩʭʝʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ 

ʩʥʠʟʠʪʴ ʜʦ 30...32 ɺ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʢʘʞʝʪʩʷ ʥʘ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠ 

ʤʦʥʪʘʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʦʨʧʫʩ ʤʠʢʨʦʩʭʝʤʳ ʩʦʝʜʠʥʸʥ ʩ ʚʳʚʦʜʦʤ 3. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ ʩʪʦʠʪ ʦʢʘʟʘʪʴʩʷ ʦʪ ʦʢʩʠʜʥʳʭ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ ʠ ʧʝʨʝʡʪʠ 

ʢ ʜʚʫʭʧʦʣʷʨʥʦʤʫ ʧʠʪʘʥʠʶ. ɺʘʨʠʘʥʪ ʩʭʝʤʳ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʧʨʠʚʝʜʝʥ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʂʦʥʜʝʥʩʘʪʦʨʳ ʉ1,ʉ4,ʉ14,ʉ21 ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʧʦʣʷʨʥʳʝ. ʆʩʪʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʤʝʥʝ ʜʝʪʘʣʝʡ ʤ ʤʦʥʪʘʞʫ ʦʩʪʘʶʪʩʷ ʚ 

ʩʠʣʝ. 

 

 

 



ʈʘʟʜʝʣ 2. ʄʘʛʥʠʪʦʬʦʥʳ ʠ ʧʨʦʠʛʨʳʚʘʪʝʣʠ ʢʦʤʧʘʢʪ- ʜʠʩʢʦʚ 

 

ʄʘʛʥʠʪʥʘʷ ʟʘʧʠʩʴ ʠ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʛʥʠʪʦʬʦʥʦʚ 

2. ʇʨʠʥʮʠʧʳ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

3. ɻʦʣʦʚʢʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

4. ɺʏ -  ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝ  

5. ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʠʣʠʪʝʣʝʡ ʟʘʧʠʩʠ  ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʩʪʘʙʠʣʠʟʘʮʠʷ  

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ. 

6. ʉʪʘʙʠʣʠʟʘʮʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʩʤʝʰʠʚʘʥʠʝ ɺʏ ʠ ʟʚʫʢʦʚʦʛʦ 

ʩʠʛʥʘʣʘ  

7. ʀʥʜʠʢʘʪʦʨʳ ʫʨʦʚʥʷ ʟʘʧʠʩʠ. 

8. ʅʘʟʥʘʯʝʥʠʝ ʠ ʩʭʝʤʳ ɸʈʋ 

9. ʉʠʩʪʝʤʳ ʰʫʤʦʧʦʥʠʞʝʥʠʷ 

 
1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʛʥʠʪʦʬʦʥʦʚ. 

 

ʄʘʛʥʠʪʦʬʦʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʟʘʧʠʩʳʚʘʶʱʠʤ 

ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʥʘ ʤʘʛʥʠʪʥʫʶ ʣʝʥʪʫ ʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʤ ʠʭ ʩ ʤʘʛʥʠʪʥʦʡ 

ʣʝʥʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʛʥʠʪʦʬʦʥʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʢʘʪʫʰʝʯʥʳʝ; 

ǅ ʩʪʘʮʠʦʥʘʨʥʳʝ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ) ʢʘʩʩʝʪʥʳʝ ʤʘʛʥʠʪʦʬʦʥʥʳʝ 

ʧʨʠʩʪʘʚʢʠ ʙʝʟ ʫʩʠʣʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ - ʜʝʢʠ; 

ǅ ʧʝʨʝʥʦʩʥʳʝ ʩ ʙʘʪʘʨʝʡʥʳʤ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ; 

ǅ ʤʠʥʠʘʪʶʨʥʳʝ ʜʣʷ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʠʷʪʠʷ ʨʝʯʠ - ʜʠʢʪʦʬʦʥʳ; 

ǅ ʪʦʣʴʢʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘʧʠʩʝʡ - ʧʣʝʡʝʨʳ. 

    ʄʘʛʥʠʪʦʬʦʥʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʧʦ ʛʨʫʧʧʘʤ 

ʩʣʦʞʥʦʩʪʠ - ʥʫʣʝʚʘʷ (ʚʳʩʰʘʷ), ʧʝʨʚʘʷ, ʚʪʦʨʘʷ, ʪʨʝʪʴʷ, ʯʝʪʚʝʨʪʘʷ; ʧʦ ʩʧʦʩʦʙʫ 

ʧʠʪʘʥʠʷ -ʩʝʪʝʚʳʝ, ʦʪ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ; ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʢʘʥʘʣʦʚ - ʤʦʥʦʬʦʥʠʯʝʩʢʠʝ ʠ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʝ; ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ -ʦʜʥʦ-, ʜʚʫʭ- ʠ ʪʨʝʭʩʢʦʨʦʩʪʥʳʝ; ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʦʨʦʞʝʢ 

ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ - ʦʜʥʦ-, ʜʚʫʭ-, ʯʝʪʳʨʝʭʜʦʨʦʞʥʳʝ ʠ ʤʥʦʛʦʜʦʨʦʞʥʳʝ. 

     ʄʘʨʢʠʨʦʚʢʘ ʤʦʜʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʳʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʤʘʛʥʠʪʥʦʡ 

ʟʚʫʢʦʟʘʧʠʩʠ ʩʦʜʝʨʞʠʪ ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ʠ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. 

ɹʫʢʚʳ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ ʠʟʜʝʣʠʷ: ʄʂ - ʤʘʛʥʠʪʦʬʦʥ ʢʘʪʫʰʝʯʥʳʡ; ʄ - ʤʘʛʥʠʪʦʬʦʥ 

ʢʘʩʩʝʪʥʳʡ; ʄʇʂ - ʤʘʛʥʠʪʦʬʦʥ-ʧʨʠʩʪʘʚʢʘ ʢʘʪʫʰʝʯʥʘʷ; ʄʇ - ʤʘʛʥʠʪʦʬʦʥ-

ʧʨʠʩʪʘʚʢʘ ʢʘʩʩʝʪʥʘʷ; ʈʄ - ʤʘʛʥʠʪʦʣʘ; ʈʄɼ - ʤʘʛʥʠʪʦʣʘ ʜʚʫʭʢʘʩʩʝʪʥʘʷ; ʈʕʄ - 

ʤʘʛʥʠʪʦʨʘʜʠʦʣʘ. ʇʝʨʚʘʷ ʮʠʬʨʘ ʫʢʘʟʳʚʘʝʪ ʛʨʫʧʧʫ ʩʣʦʞʥʦʩʪʠ, ʧʦʩʣʝʜʥʠʝ ʜʚʝ 

ʮʠʬʨʳ - ʥʦʤʝʨ ʤʦʜʝʣʠ, ʙʫʢʚʘ ʉ ʚ ʢʦʥʮʝ ʦʙʦʟʥʘʯʝʥʠʷ - ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʡ. 

ʅʘʧʨʠʤʝʨ, çɹʝʣʘʨʫʩʴ ʄ-310ʉè - ʤʘʛʥʠʪʦʬʦʥ ʢʘʩʩʝʪʥʳʡ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ 

ʩʣʦʞʥʦʩʪʠ, ʜʝʩʷʪʘʷ ʤʦʜʝʣʴ, ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʡ. 



     ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʛʥʠʪʦʬʦʥʦʚ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: 

ʜʝʢʠ ʥʝʨʝʜʢʦ ʠʤʝʶʪ ʚʳʥʦʩʥʦʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʩʪʨʦʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ 

(ʤʠʢʨʦʕɺʄ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʪʠʧ 

ʣʝʥʪʳ, ʧʦʜʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʠʩʠ ʧʦʜ ʢʦʥʢʨʝʪʥʦ ʧʨʠʤʝʥʷʝʤʫʶ ʣʝʥʪʫ, 

ʮʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʭʦʜʠʪʴ ʩ ʦʜʥʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʥʘ ʜʨʫʛʦʡ, ʘʚʪʦʨʝʚʝʨʩ (ʧʨʦʠʛʨʳʚʘʥʠʝ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ ʙʝʟ 

ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʷ ʢʘʩʩʝʪʳ) ʠ ʜʨ. 

 

2. ʇʨʠʥʮʠʧ rʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

 

ʄʘʛʥʠʪʥʳʡ ʤʝʪʦʜ ʟʘʧʠʩʠ ʦʩʥʦʚʘʥ ʥʘ ʩʚʦʡʩʪʚʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʤʘʛʥʠʯʠʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʧʝʨʝʤʝʥʥʦʛʦ 

ʧʦʣʷ ʠ ʩʦʭʨʘʥʷʪʴ ʦʩʪʘʪʦʯʥʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʧʦ ʚʳʭʦʜʫ ʠʟ ʵʪʦʛʦ ʧʦʣʷ. 

ʉʪʝʧʝʥʴ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʣʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ 

ʟʘʧʠʩʳʚʘʝʤʳʭ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ.    ɿʚʫʢʦʥʦʩʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʤʘʛʥʠʪʥʘʷ 

ʣʝʥʪʘ, ʠʤʝʶʱʘʷ ʧʨʦʯʥʫʶ ʵʣʘʩʪʠʯʥʫʶ ʥʝʤʘʛʥʠʪʥʫʶ ʦʩʥʦʚʫ, ʧʦʢʨʳʪʫʶ 

ʩʣʦʝʤ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʨʦʰʢʘ. ʕʪʦʪ ʧʦʨʦʰʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʣʢʠʝ ʯʘʩʪʠʯʢʠ, ʩʢʨʝʧʣʝʥʥʳʝ ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʣʝʛʢʦ 

ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʝʩʷ ʠ ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʠʝʩʷ. ɽʩʣʠ ʚʥʝʰʥʝʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʣʷ ʯʘʩʪʠʯʝʢ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʠʟʚʦʣʴʥʦ 

ʠ ʫʥʠʯʪʦʞʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʯʘʩʪʠʯʝʢ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʩʣʦʷ ʣʝʥʪʳ.  

 

 
   ʈʠʩʫʥʦʢ 2.1 ʇʨʠʥʮʠʧ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ 

 

ʇʨʠ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʟʚʫʢʘ ʠʩʪʦʯʥʠʢʦʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʟʘ-

ʧʠʩʳʚʘʶʱʘʷ ʤʘʛʥʠʪʥʘʷ ʛʦʣʦʚʢʘ ɻɿ. ɺ ʧʨʦʮʝʩʩʝ ʟʘʧʠʩʠ ʤʘʛʥʠʪʥʘʷ ʣʝʥʪʘ 

ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʝʪʩʷ ʧʝʨʝʜ ɻɿ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʷ ʨʘʙʦʯʠʤ ʩʣʦʝʤ ʢ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ ʟʘʟʦʨʘ  ʠ ʥʘʤʘʛʥʠʯʠʚʘʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ  ʪʦʢʫ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʚ ɻɿ. 

 ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʊʝʧʝʨʴ ʠʩʪʦʯʥʠʢʦʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ 

ʣʝʥʪʳ, ʘ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʝʦʙʨʘʟʫʶʱʠʤ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʣʝʥʪʳ 



ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ, - ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ 

ʤʘʛʥʠʪʥʘʷ ʛʦʣʦʚʢʘ (ɻɺ), ʠʤʝʶʱʘʷ ʪʘʢʫʶ ʞʝ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʘʢ ʠ ɻɿ. 

 

                           3. ɻʦʣʦʚʢʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ.    
   

ɻʦʣʦʚʢʘ ʟʘʧʠʩʠ ɻɿ (ʨʠʩʫʥʦʢ 2.2ʙ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪ ʩ 

ʢʦʣʴʮʝʚʳʤ ʩʝʨʜʝʯʥʠʢʦʤ. ɺ ʩʝʨʜʝʯʥʠʢʝ ʠʤʝʝʪʩʷ ʥʝʤʘʛʥʠʪʥʳʡ ʟʘʟʦʨ, 

ʥʘʟʳʚʘʝʤʳʡ ʨʘʙʦʯʠʤ ʟʘʟʦʨʦʤ). ʂʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʡ 

ʯʘʩʪʦʪʳ ʦʪ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ, ʚ ʦʙʤʦʪʢʝ  

 
ʈʠʩʫʥʦʢ2.2 ɿʘʧʠʩʳʚʘʶʱʘʷ ʠ ʩʪʠʨʘʶʱʘʷ ʛʦʣʦʚʢʠ 

ʙ-ʛʦʣʦʚʢʘ ʟʘʧʠʩʠ, ʚ-ʛʦʣʦʚʢʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ,1- ʨʘʙʦʯʠʡ ʟʘʟʦʨ,  

2- ʩʝʨʜʝʯʥʠʢ, 3- ʦʙʤʦʪʢʘ, 4 ï ʤʘʛʥʠʪʥʘʷ ʣʝʥʪʘ 

     

      ɻɿ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ, ʘ ʚ ʩʝʨʜʝʯʥʠʢʝ - ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ 

(ʩʦʟʜʘʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ).. ʊʘʢ ʢʘʢ ʨʘʙʦʯʠʡ ʟʘʟʦʨ ʷʚʣʷʝʪʩʷ ʥʝʤʘʛʥʠʪʥʳʤ, 

ʯʘʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘʤʳʢʘʝʪʩʷ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʠʢʘ ʯʝʨʝʟ 

ʫʯʘʩʪʦʢ ʨʘʙʦʯʝʛʦ ʩʣʦʷ ʜʚʠʞʫʱʝʡʩʷ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ (ʨʠʩʫʥʦʢ 2.2, ʙ) 

ʄʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʤʘʛʥʠʯʝʥʥʦʡ ʚ ʚʠʜʝ ʦʩʪʘʪʦʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɻɿ, ʘ ʦʥʦ - ʦʪ ʪʦʢʘ 

ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʚ ɻɿ.  

ʇʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʤʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʨʘʙʦʯʝʛʦ 

ʟʘʟʦʨʘ ɻɺ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʠ ʧʨʠ ʟʘʧʠʩʠ. ɺ ɻɺ ʚʦʟʥʠʢʘʝʪ 

ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʢʦʪʦʨʦʛʦ ʟʘʤʳʢʘʶʪʩʷ ʯʝʨʝʟ ʝʝ 

ʩʝʨʜʝʯʥʠʢ, ʠ ʚ ʦʙʤʦʪʢʝ ʩʦʟʜʘʝʪʩʷ ʕɼʉ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʦʤʫ 

ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʣʝʥʪʳ (ʨʠʩʫʥʦʢ 2.2  ʚ). ʕʪʘ ʕɼʉ ʧʝʨʝʜʘʝʪʩʷ ʜʘʣʝʝ ʥʘ 

ʫʩʠʣʠʪʝʣʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ . 

ɿʘʧʠʩʳʚʘʶʱʘʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʛʦʣʦʚʢʠ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʪʝʣʴ ʟʘʧʠʩʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʱʝʥʳ, ʠ ʪʦʛʜʘ ʠʭ ʥʘʟʳʚʘʶʪ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ  ʤʘʛʥʠʪʥʳʤʠ  ʛʦʣʦʚʢʘʤʠ  ʠ  ʫʩʠʣʠʪʝʣʷʤʠ. 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ ʪʨʘʜʠʮʠʦʥʥʳ 

ʠ ʥʘʟʳʚʘʶʪʩʷ ʘʥʘʣʦʛʦʚʳʤʠ. ʅʦ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ 

ʮʠʬʨʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʧʠʩʠ. 

 

4. ɺʏ  ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝ. 

 

     ʆʜʥʘʢʦ ʦʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʣʝʥʪʳ ʥʝ ʙʫʜʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʠʟʤʝʥʝʥʠʷʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɻɿ ʠʟ-ʟʘ ʷʚʣʝʥʠʷ ʛʠʩʪʝʨʝʟʠʩʘ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ 



ʵʪʠʭ ʠʩʢʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʧʨʦʧʫʩʢʘʥʠʝ ʪʦʢʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʯʝʨʝʟ ʦʙʤʦʪʢʫ ɻɿ 

ʩʦʚʤʝʩʪʥʦ ʩ ʪʦʢʦʤ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʊʦʢ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʛʝʥʝʨʘʪʦʨ ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʠ 

ʧʦʜʤʪʘʛʥʠʯʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2.3). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʪʘʪʦʯʥʘʷ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʩʣʦʷ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 

ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɻɿ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʧʠʩʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. 

ʇʨʠ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʟʚʫʢʘ ʚʦʟʤʦʞʥʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʩ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ 

ʧʨʝʜʳʜʫʱʫʶ ʟʘʧʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʠʨʘʶʱʝʡ ʛʦʣʦʚʢʠ (ɻʉ), ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʘʣʦ, ʯʝʤ ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ɻɺ ʠ ɻɿ. ʏʝʨʝʟ ʦʙʤʦʪʢʫ ɻʉ ʧʨʦʪʝʢʘʝʪ ʧʝʨʝ-

ʤʝʥʥʳʡ ʪʦʢ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʩ ʛʝʥʝʨʘʪʦʨʘ ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʠ ʧʦʜ-

ʤʘʛʥʠʯʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2.1). ʉʠʣʘ ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʩʠʣʫ ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʚ ɻʉ ʩʦʟʜʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʙʦʣʴʰʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʄʘʛʥʠʪʥʘʷ ʣʝʥʪʘ, ʧʨʦʭʦʜʷ ʥʘʜ ʟʘʟʦʨʦʤ ɻʉ, ʧʦ-

ʧʘʜʘʝʪ ʚ ʩʠʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʟʘʟʦʨʘ ʧʦʩʪʦʷʥʥʦ ʫʙʳʚʘʝʪ ʜʦ ʥʫʣʷ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʝ ʤʘʛ-

ʥʠʪʥʦʡ ʣʝʥʪʳ. ʉʪʠʨʘʥʠʝ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʩ ʣʝʥʪʳ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʨʠʥʮʠʧ ʪʘʢʦʛʦ ʩʪʠʨʘʥʠʷ: ʚʩʝ  

ʯʘʩʪʠʮʳ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʩʣʦʷ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʳʜʫʱʘʷ ʟʘʧʠʩʴ 

ʫʙʠʨʘʝʪʩʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʩʪʠʨʘʥʠʷ ʧʝʨʝʤʝʥʥʳʤ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʤʘʣʦʤ ʪʦʢʝ ʩʪʠʨʘʥʠʷ (ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʘʤʧʝʨ). ʇʨʠ ʩʪʠʨʘʥʠʠ 

ʧʝʨʝʤʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʪʦʢ ʩʪʠʨʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʤʠʣʣʠʘʤʧʝʨ. ʆʜʥʘʢʦ ʚ 

ʩʣʫʯʘʝ ʩʪʠʨʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʥʦʚʦʡ ʟʘʧʠʩʠ ʚ ʧʘʫʟʘʭ 

ʧʦʷʚʣʷʶʪʩʷ ʰʫʤʳ, ʪʘʢ ʢʘʢ ʥʘ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥ-

ʥʦʩʪʴ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʢʦʚ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ (ʜʣʷ ʟʘʧʠʩʳʚʘʶʱʝʡ ʛʦʣʦʚʢʠ) ʠ 

ʩʪʠʨʘʥʠʷ (ʜʣʷ ʩʪʠʨʘʶʱʝʡ ʛʦʣʦʚʢʠ) ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʛʝʥʝʨʘʪʦʨ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ  ʛʝʥʝʨʘʪʦʨʦʤ ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʠ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ɻʉʇ: 

 ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤ; 

 ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʟʜʘʥʠʝ ʢʦʣʝʙʘʥʠʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ. 

ʄʦʱʥʦʩʪʴ ɻʉʇ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʨʝʙʣʷʝʪʩʷ ʩʪʠʨʘʶʱʝʡ ʛʦʣʦʚʢʦʡ. ʇʦʣʝʟʥʘʷ 

ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ɻʉʇ, ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʯʘʩʪʦʪʳ. 

ʏʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʩʪʠʨʘʥʠʷ, ʪʝʤ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʛʝʥʝʨʘʪʦʨ. 

ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʤʘʣʦʡ ʯʘʩʪʦʪʝ ɻʉʇ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʠ 

(ʰʫʤʦʚʳʝ ʩʚʦʡʩʪʚʘ ʬʦʥʦʛʨʘʤʤʳ). ʇʦʵʪʦʤʫ ʯʘʩʪʦʪʘ ɻʉʇ ʜʦʣʞʥʘ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ 40 - 100 ʢɻʮ (ʚ 3 - 5 ʨʘʟ ʚʳʰʝ ʚʝʨʭʥʝʡ ʟʘʧʠʩʳʚʘʝʤʦʡ ʯʘʩʪʦʪʳ). ɼʣʷ 

ʜʠʢʪʦʬʦʥʦʚ ʵʪʘ ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʜʦ 25 - 30 ʢɻʮ. ʂ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʯʘʩʪʦʪʳ ɻʉʇ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪ. 

ʅʘ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʘʩʠʤʤʝʪʨʠʷ ʪʦʢʘ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. ʊʘʢ, ʘʩʠʤʤʝʪʨʠʷ ʧʦʨʷʜʢʘ 1% ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʰʫʤʦʚ 

ʬʦʥʦʛʨʘʤʤʳ ʧʨʠʤʝʨʥʦ ʥʘ 4 ʜɹ. ʇʦʵʪʦʤʫ ʢ ʩʠʤʤʝʪʨʠʠ ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʠ 

ʩʪʠʨʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ. 



ʅʘʠʙʦʣʝʝ ʯʝʪʢʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ɻʉʇ, 

ʜʚʫʭʪʘʢʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ. ʆʥʠ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ ʠ 

ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ ʩʭʝʤʘʤ, ʧʦʩʣʝʜʥʠʝ ʥʘʰʣʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ɺ ʛʝʥʝʨʘʪʦʨʘʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ, 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʠʣʠ ʝʤʢʦʩʪʥʘʷ ʩʚʷʟʴ. 

ʇʨʠʤʝʨ ʧʨʦʩʪʦʛʦ ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ɻʉʇ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 8.17. ʅʘ ʩʭʝʤʝ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʨʘʥʟʠʩʪʦʨʦʚ Vʊ1, Vʊ2 ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʟʘʜʘʝʪʩʷ 

ʨʝʟʠʩʪʦʨʘʤʠ R1, R2.  ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʆʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʉ1, ʉ2 ʩ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʉɿ, ʉ4 (ʨʝʛʫʣʠʨʦʚʢʘ ʛʣʫʙʠʥʳ ʆʉ). ʂʦʥʜʝʥʩʘʪʦʨʳ 

ʉɿ, ʉ4 ʠ ʨʝʟʠʩʪʦʨ Rɿ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʫ ʢʦʣʝʙʘʥʠʡ ʛʝʥʝʨʘʪʦʨʘ ʠ ʠʭ ʘʤʧʣʠʪʫʜʫ. 

ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʤʢʦʩʪʷʤʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʉɿ, ʉ4, ʉ6 ʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʩʪʠʨʘʶʱʝʡ ʛʦʣʦʚʢʠ ɺ1. ʊʦʢ ʩʪʠʨʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʠʩʪʦʨʘ R4, 

ʢʦʪʦʨʳʡ ʩ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʉ5 ʦʙʨʘʟʫʝʪ ʨʘʟʚʷʟʳʚʘʶʱʠʡ ʬʠʣʴʪʨ ʧʦ ʧʠʪʘʥʠʶ. 

ʈʝʟʠʩʪʦʨʳ R6, R1 ʩʣʫʞʘʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 2.3 - ʉʭʝʤʘ ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ɻʉʇ 

 

 

5 . ʆʩʦʙʝʥʥʦʩʪʠ  ʫʩʠʣʠʪʝʣʝʡ ʟʘʧʠʩʠ ʠ  ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

  

     ʋʩʠʣʠʪʝʣʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (ʋɺ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʠʣʠʪʝʣʴ ʟʚʫʢʦʚʳʭ 

ʯʘʩʪʦʪ, ʠʤʝʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ: ʫʩʠʣʝʥʠʝʤ ʩʠʛʥʘʣʘ ʦʪ 

ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʛʦʣʦʚʢʠ ʜʦ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʋ ɺ ʦʪʥʦʩʷʪʩʷ: 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ; 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʘʠʙʦʣʴʰʝʝ ʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ - ʰʫʤ; 

ʤʘʣʳʡ ʫʨʦʚʝʥʴ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ɸʏʍ ʫʩʠʣʠʪʝʣʷ. 

ʋʩʠʣʠʪʝʣʴ ʟʘʧʠʩʠ (ʋɿ), ʢʘʢ ʠ ʋɺ, ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʥʘʛʨʫʟʢʦʡ ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʳʚʘʶʱʘʷ ʛʦʣʦʚʢʘ 

(ʠʥʜʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ), ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʥʘ ʚʳʭʦʜʝ ʋɿ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʠʚʘʥʠʝ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʠʛʥʘʣʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. ʂ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʋɿ ʦʪʥʦʩʷʪʩʷ: 

¶ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 



¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʧʨʝʜʳʩʢʘʞʝʥʠʡ ʟʘʧʠʩʳʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ 

(ʢʦʨʨʝʢʮʠʷ ɸʏʍ); 

¶ ʩʤʝʰʠʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʜ-

ʤʘʛʥʠʯʠʚʘʥʠʷ. 

  ʂʘʢ ʠ ʋɺ, ʋɿ ʜʦʣʞʝʥ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʠ ʥʝʣʠʥʝʡʥʳʭ 

ʠʩʢʘʞʝʥʠʡ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʧʠʩʳʚʘʶʱʝʡ ʤʘʛʥʠʪʥʦʡ ʛʦʣʦʚʢʠ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʘʩʪʦʪʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʘʚʘʣ ɸʏʍ ʥʘ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪʘʭ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʟʘʚʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʙʦʯʠʭ ʩʚʦʡʩʪʚ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ, ʩʢʦʨʦʩʪʠ ʝʝ 

ʜʚʠʞʝʥʠʷ, ʤʘʛʥʠʪʥʦʡ ʛʦʣʦʚʢʠ ʠ ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. ʏʘʩʪʦʪʥʳʝ 

ʧʨʝʜʳʩʢʘʞʝʥʠʷ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢʠʤʠ, ʯʪʦʙʳ ɸʏʍ ʢʘʥʘʣʘ çɿʘʧʠʩʴ - 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝè ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʢʘʥʘʣʦʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ) ʠʤʝʣʘ ʚ ʨʘʙʦʯʝʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʩʪʘʥʜʘʨʪʦʤ 

ʦʪʢʣʦʥʝʥʠʡ. ɺ ʋɿ, ʢʘʢ ʠ ʚ ʋɺ, ʢʦʨʨʝʢʮʠʷ ɸʏʍ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ RC- ʠʣʠ RCL-

ʵʣʝʤʝʥʪʘʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʮʝʧʴ ʩʠʛʥʘʣʘ ʠʣʠ ʚ ʮʝʧʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ. 

ʇʦʣʫʯʝʥʠʝ ʣʠʥʝʡʥʦʡ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʦʬʦʥʘ ʟʘ ʩʯʝʪ ʢʦʨʨʝʢʮʠʠ 

ɸʏʍ ʪʦʣʴʢʦ ʚ ʢʘʥʘʣʝ ʟʘʧʠʩʠ ʠʣʠ ʪʦʣʴʢʦ ʚ ʢʘʥʘʣʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʠʚʝʣʦ ʙʳ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʠʣʠ ɺʏ- ʠ ʅʏ-ʰʫʤʦʚ. ʇʦʵʪʦʤʫ ʢʦʨʨʝʢʮʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠ ʚ ʋɿ, ʠ ʚ ʋɺ. 

 

6. ʉʪʘʙʠʣʠʟʘʮʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʩʤʝʰʠʚʘʥʠʝ ɺʏ ʠ ʟʚʫʢʦʚʦʛʦ 

ʩʠʛʥʘʣʘ. 

 

ʊʦʢ ʟʘʧʠʩʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʛʦʣʦʚʢʠ ʟʘʧʠʩʠ, ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚ 

ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ. ʇʨʠ ʵʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʣʦʚʢʠ ʥʘ ʥʠʞʥʠʭ ʯʘʩʪʦʪʘʭ 

ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʯʝʥʴ ʤʘʣʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʴʰʠʭ 

ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ. 

 ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʭ ʋɿ ʧʨʠʤʝʥʷʶʪ ʚʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʇʨʦʩʪʝʡʰʠʤ ʩʧʦʩʦʙʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʛʦʣʦʚʢʦʡ ʟʘʧʠʩʠ Rʉ-ʮʝʧʠ (ʨʠʩʫʥʦʢ 2.4). 

 

 

ʈʠʩʫʥʦʢ 2.4 - ʉʪʘʙʠʣʠʟʘʮʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 

     

 

      ʅʘ ʥʠʞʥʠʭ ʯʘʩʪʦʪʘʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʣʦʚʢʦʡ ʠ 

ʨʝʟʠʩʪʦʨʦʤ R, ʘ ʥʘ ʚʝʨʭʥʠʭ - ʨʝʟʠʩʪʦʨʦʤ R, ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʉ ʠ ʛʦʣʦʚʢʦʡ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʘ R ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

    ʅʘ ʚʳʭʦʜʝ ʋɿ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʤʝʰʠʚʘʥʠʝ ʩʠʛʥʘʣʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʢ ʩʠʛʥʘʣʫ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ. ʈʘʟʣʠʯʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ, 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʠ ʚʩʪʨʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʩʧʦʩʦʙʳ ʩʤʝʰʠʚʘʥʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ.  



 

 
ʈʠʩʫʥʦʢ 2.5 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʩʤʝʰʠʚʘʥʠʷ ʩʠʛʥʘʣʦʚ 

    

 ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʤʝʰʠʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʠ ʪʦʢʘ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2.5) ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʚʪʦʨʠʯʥʫʶ ʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊ (ɻʉʇ), ʘ ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʚʳ-

ʙʠʨʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝʤ ʟʘʧʠʩʳʚʘʶʱʝʡ ʛʦʣʦʚʢʠ ʢ ʦʪʚʦʜʘʤ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊ. ʕʣʝʤʝʥʪʳ R ʠ ʉ ʦʩʣʘʙʣʷʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʪʦʢʘ ʩ ʯʘʩʪʦʪʦʡ 

ɻʉʇ ʚ ʋɿ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʡ ʩʭʝʤʳ ʦʪʥʦʩʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʚ ʋɿ ʠ ʪʨʫʜʥʦʩʪʠ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʥʘʛʨʫʟʢʠ. 

 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʧʦʩʦʙ ʩʤʝʰʠʚʘʥʠʷ ʩʠʛʥʘʣʦʚ 

      

ʇʘʨʘʣʣʝʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩʫʥʦʢ 2.6) ʣʠʰʝʥʘ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʕʣʝʤʝʥʪʳ R1, 

ʉ1 ʩʣʫʞʘʪ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ, Lʬ, ʉʬ- ʵʪʦ ʵʣʝʤʝʥʪʳ 

ʬʠʣʴʪʨʘ-ʧʨʦʙʢʠ, ʥʝ ʧʨʦʧʫʩʢʘʶʱʠʝ ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʚ ʋɿ. ʉ ʧʦʤʦʱʴʶ R2 

ʤʦʞʥʦ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. 

 

7. ʀʥʜʠʢʘʪʦʨʳ ʫʨʦʚʥʷ ʟʘʧʠʩʠ 
  

ʂʘʯʝʩʪʚʦ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʣʝʥʪʳ. ʅʠʟʢʠʝ 

ʫʨʦʚʥʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪ ʰʫʤʳ ʬʦʥʦʛʨʘʤʤʳ ʠ ʩʫʞʘʶʪ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ 

ʠʩʢʘʞʝʥʠʡ ʟʘʧʠʩʘʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʇʦʵʪʦʤʫ ʫʨʦʚʝʥʴ ʟʘʧʠʩʠ (ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ 

ʟʘʧʠʩʠ) ʜʦʣʞʝʥ ʙʳʪʴ ʥʦʤʠʥʘʣʴʥʳʤ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʧʠʩʠ ʧʨʠʤʝʥʷʶʪ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʨʦʚʥʷ ʟʘʧʠʩʠ. ʂ ʦʩʥʦʚʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʠʥʜʠʢʘʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ: 

 ʚʨʝʤʷ ʠʥʪʝʛʨʘʮʠʠ (ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʜʠʢʘʪʦʨʘ); 

 ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ. 



ɺʨʝʤʷ ʠʥʪʝʛʨʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʘʷ 

ʝʱʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠʥʜʠʢʘʪʦʨʦʤ. ɺʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʟʘ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʩʥʷʪʠʷ ʩʠʛʥʘʣʘ ʠʥʜʠʢʘʪʦʨ ʚʦʟʚʨʘʪʠʪʩʷ ʚ 

ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʆʥʦ ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1 - 2,5 ʩ, ʪʘʢ ʢʘʢ 

ʩʣʠʰʢʦʤ ʤʘʣʦʝ ʚʨʝʤʷ ʟʘʪʨʫʜʥʷʝʪ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʟʘʧʠʩʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʥʜʠʢʘʮʠʠ ʠʥʜʠʢʘʪʦʨʳ ʙʳʚʘʶʪ: ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, 

ʧʠʢʦʚʳʝ ʠ ʢʚʘʟʠʧʠʢʦʚʳʝ. ɼʣʷ ʠʥʜʠʢʘʪʦʨʦʚ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚʨʝʤʷ 

ʠʥʪʝʛʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 150 - 350 ʤʩ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʢʘʥʘʣʘ ʟʘʧʠʩʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʳ ʠʥʜʠʢʘʪʦʨʳ ʩ 

ʤʘʣʳʤ ʚʨʝʤʝʥʝʤ ʠʥʪʝʛʨʘʮʠʠ: ʧʠʢʦʚʳʝ (ʚʨʝʤʷ ʠʥʪʝʛʨʘʮʠʠ ʜʦ 10 ʤʩ) ʠ 

ʢʚʘʟʠʧʠʢʦʚʳʝ ( 1 0- 2 0 ʤʩ). ʕʪʠ ʠʥʜʠʢʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʠ ʠʭ ʥʘʟʳʚʘʶʪ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʝʨʝʛʨʫʟʢʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʫʩʪʨʦʡʩʪʚ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʠʥʜʠʢʘʪʦʨʘʭ ʠʩʧʦʣʴʟʫʶʪ ʩʪʨʝʣʦʯʥʳʝ 

ʧʨʠʙʦʨʳ ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦ ʟʥʘʯʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ ʧʦʣʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʥʝ ʙʦʣʝʝ 250 ʤʢɸ, ʩʚʝʪʦʜʠʦʜʳ ʠ ʪ. ʜ. 

 

 
ʈʠʩʫʥʦʢ 2.8- ʉʭʝʤʘ ʧʠʢʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

 

 

 ʅʘ ʪʨʘʥʟʠʩʪʦʨʝ Vʊ1 (ʨʠʩʫʥʦʢ 2.8) ʚʳʧʦʣʥʝʥ ʫʩʠʣʠʪʝʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʫʨʦʚʥʝʡ. ʅʘ ʜʠʦʜʘʭ VD1, VD 2 ʠ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʉ2 ʚʳʧʦʣʥʝʥ ʚʳʧʨʷʤʠʪʝʣʴ ʩʦ ʩʛʣʘʞʠʚʘʶʱʠʤ ʬʠʣʴʪʨʦʤ. 

 

 

 

ʈʠʩʫʥʦʢ 2.9- ʉʭʝʤʘ ʧʠʢʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʜʚʘ ʫʨʦʚʥʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 2.9 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʠʢʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʜʚʘ ʫʨʦʚʥʷ (+3 ʜɹ, 

+6 ʜɹ) ʜʣʷ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ. ʈʝʟʠʩʪʦʨʦʤ R1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 



ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ +3 ʜɹ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ, ʘ ʨʝʟʠʩʪʦʨʦʤ R4  - 

ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ +6 ʜɹ. 

 

8. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʨʦʚʥʷ ʟʘʧʠʩʠ. 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʧʠʩʝʡ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʨʦʚʥʷ 

ʟʘʧʠʩʠ (ɸʈʋɿ).. ɸʈʋɿ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʠʩʢʘʞʝʥʥʫʶ ʟʘʧʠʩʴ 

ʩʠʛʥʘʣʦʚ ʩ ʤʘʣʳʤ ʫʨʦʚʥʝʤ, ʩʣʝʜʫʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʠʛʥʘʣʘʤʠ ʩ 

ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ ʫʧʨʦʱʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʘʛʥʠʪʦʬʦʥʦʚ, ʧʨʠ 

ʵʪʦʤ ʠʥʜʠʢʘʪʦʨ ʠ ʨʫʯʥʦʡ ʨʝʛʫʣʷʪʦʨ ʫʨʦʚʥʷ ʟʘʧʠʩʠ ʥʝ ʥʫʞʥʳ. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ɸʈʋɿ ʷʚʣʷʝʪʩʷ ʝʝ ʠʥʝʨʮʠʦʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ 

ʚʨʝʤʝʥʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ (ʩʨʘʙʘʪʳʚʘʥʠʷ) ʠ ʚʨʝʤʝʥʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɺʨʝʤʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʟʘʧʘʟʜʳʚʘʥʠʝ ʩʠʩʪʝʤʳ ɸʈʋɿ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʤʝʥʪʘ 

ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ɺ ʙʳʪʦʚʳʭ ʤʘʛʥʠʪʦʬʦʥʘʭ ʚʨʝʤʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 20 - 80 ʤʩ. ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʧʘʟʜʳʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʤʝʥʪʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ɼʣʷ ʙʳʪʦʚʳʭ 

ʤʘʛʥʠʪʦʬʦʥʦʚ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 5 - 20 ʩ. 

ɸʈʋɿ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ʪʦʯʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʋɿ - ʥʝ ʤʝʥʝʝ 1,5 - 5 ʜɹ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 25 - 40 ʜɹ; 

ʤʠʥʠʤʘʣʴʥʳʝ ʚʥʦʩʠʤʳʝ ʥʝʣʠʥʝʡʥʳʝ ʠ ʯʘʩʪʦʪʥʳʝ ʠʩʢʘʞʝʥʠʷ; 

ʚʨʝʤʝʥʥʘʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ɸʈʋɿ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.10. ʅʘ ʩʭʝʤʝ ʥʘʧʨʷʞʝʥʠʝ  

ʫʩʠʣʠʪʝʣʷ (ɺʋ) ʢʘʥʘʣʘ ʟʘʧʠʩʠ ʧʦʜʘʝʪʩʷ ʥʘ ʫʩʠʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ (Ʒ), ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʚʷʟʢʠ ʮʝʧʝʡ ʢʘʥʘʣʘ ʟʘʧʠʩʠ ʠ ʥʝʣʠʥʝʡʥʳʭ ʮʝʧʝʡ ʢʘʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ. 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
ʈʠʩʫʥʦʢ 2.10 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ɸʈʋɿ 

      
 
 
       ɺʳʧʨʷʤʠʪʝʣʴ (ɺ) ʠ ʬʠʣʴʪʨ (ʌ) ʧʨʝʦʙʨʘʟʫʶʪ ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʚ 

ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʝʝʩʷ ʫʧʨʘʚʣʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʩʠʣʠʚʘʝʪ ʋʇʊ, ʘ 

ʟʘʪʝʤ ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʝʛʫʣʠʨʫʝʤʳʡ ʢʘʩʢʘʜ (ʈʂ) ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʷʝʪʩʷ ʢʦʵʬ ʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʈʂ. 

 

 



9. ʉʠʩʪʝʤʳ ʰʫʤʦʧʦʥʠʞʝʥʠʷ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʰʫʤʦʧʦʜʘʚʠʪʝʣʝʡ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʦʨʦʛʦʚʳʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʦʤʧʘʥʜʝʨʥʳʝ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳ ʧʦʨʦʛʦʚʳʝ ʰʫʤʦʧʦʜʘʚʠʪʝʣʠ, ʦʥʠ ʩʨʘʙʘʪʳʚʘʶʪ ʚ ʪʨʘʢʪʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʠʭ ʰʫʤʦʧʦʜʘʚʠʪʝʣʝʡ ʦʩʥʦʚʘʥ ʥʘ 

ʫʤʝʥʴʰʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʚ ʧʘʫʟʘʭ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʦʩʪʘʚ ʋɺ ʚʚʦʜʠʪʩʷ 

ʧʦʨʦʛʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʤʘʛʥʠʪʦʬʦʥʘ ʥʝ 

ʜʦʣʞʝʥ ʩʫʞʘʪʴʩʷ. ɺ ʧʦʨʦʛʦʚʳʭ ʰʫʤʦʧʦʜʘʚʠʪʝ-ʣʷʭ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʬʦʥʦʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʰʫʤʳ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʪʥʳ ʤʦʤʝʥʪʳ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʰʫʤʦʧʦʜʘʚʠʪʝʣʷ. ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʨʦʛʦʚʳʭ ʧʦʜʘʚʠʪʝʣʝʡ ʰʫʤʘ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʦʛʨʘʥʠʯʠʪʝʣʴ ʰʫʤʘ ʵʬʬʝʢʪʠʚʥʝʝ ʧʦʨʦʛʦʚʦʛʦ. ʇʨʠʥʮʠʧ ʝʛʦ 

ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ ʥʠʞʥʠʭ ʯʘʩʪʦʪ 

(ʜʠʥʘʤʠʯʝʩʢʦʛʦ), ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʘʩʪʦʪʘ ʩʨʝʟʘ ʬʠʣʴʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʭʥʝʡ ʯʘʩʪʦʪʦʡ, ʠ ʯʝʨʝʟ ʬʠʣʴʪʨ ʧʨʦʭʦʜʷʪ 

ʧʦʣʝʟʥʳʝ ʩʠʛʥʘʣʳ. ʐʫʤ, ʢʦʪʦʨʳʡ ʧʨʦʩʣʫʰʠʚʘʝʪʩʷ ʚ ʚʠʜʝ çʰʠʧʝʥʠʷè, ʠʤʝʝʪ 

ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʠ ʯʘʩʪʴ ʝʛʦ ʥʝ ʧʨʦʭʦʜʠʪ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʬʦʥʦʛʨʘʤʤʝ ʧʦʣʝʟʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʇʨʠʤʝʨ ʩʭʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʰʫʤʦʧʦʜʘʚʠʪʝʣʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.11 

1 - ʥʝʫʧʨʘʚʣʷʝʤʳʡ ʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ; 2 - ʫʧʨʘʚʣʷʝʤʳʡ ʬʠʣʴʪʨ ʥʠʞʥʠʭ 

ʯʘʩʪʦʪ; 3 - ʩʫʤʤʘʪʦʨ; 4 - ʚʝʩʦʚʦʡ ʬʠʣʴʪʨ; 5 - ʦʛʨʘʥʠʯʠʪʝʣʴ ʤʠʥʠʤʫʤʘ; 6 - 

ʜʠʬʬʝʨʝʥʮʠʘʪʦʨ; 7 - ʘʤʧʣʠʪʫʜʥʳʡ ʜʝʪʝʢʪʦʨ. ʏʘʩʪʦʪʘ ʩʨʝʟʘ ʬʠʣʴʪʨʘ 1 

ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʦʪʝ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ, ʘ ʯʘʩʪʦʪʘ ʩʨʝʟʘ ʬʠʣʴʪʨʘ 

2 - ʧʝʨʝʤʝʥʥʘʷ (ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥʘ ʨʘʚʥʘ 1,5 ʢɻʮ). ʉʫʤʤʘʪʦʨ 3 ʚʳʜʝʣʷʝʪ 

ʩʠʛʥʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʯʘʩʪʦʪʳ ʩʨʝʟʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ 2. 

 

 
ʈʠʩʫʥʦʢ 2.12 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʨʦʛʦʚʦʛʦ ʰʫʤʦʧʦʜʘʚʠʪʝʣʷ 

     

 

      ɺʝʩʦʚʦʡ ʬʠʣʴʪʨ 4 ʦʩʣʘʙʣʷʝʪ ʚʣʠʷʥʠʝ ʅʏ ʩʦʩʪʘʚʣʷʝʤʳʭ, ʘ ʦʛʨʘʥʠʯʠʪʝʣʴ 5 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʦʛ ʰʫʤʦʧʦʥʠʞʝʥʠʷ. ʇʦʩʣʝ ʦʛʨʘʥʠʯʠʪʝʣʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʪʦʨ 

6 ʧʨʠʭʦʜʷʪ ʩʠʛʥʘʣʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʧʦʨʦʛ, ʠ ʥʘ ʝʛʦ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʧʨʷʞʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ, ʠʟʤʝʥʷʶʱʝʝʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʘʩʪʦʪʝ. ɼʝʪʝʢʪʦʨʦʤ 7 

ʥʘʧʨʷʞʝʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʝ ʩ ʪʨʝʙʫʝʤʳʤ 

ʚʨʝʤʝʥʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʕʪʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʫʧʨʘʚʣʷʝʪ ʯʘʩʪʦʪʦʡ ʩʨʝʟʘ ʬʠʣʴʪʨʘ 2. 

     ɺ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʰʫʤʦʧʦʜʘʚʠʪʝʣʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʩʭʝʤʳ, ʥʘʧʨʠʤʝʨ  ʥʘ ʤʠʢʨʦʩʭʝʤʝ ʂ157ʍʇ4, (ʨʠʩʫʥʦʢ 

2.13) . ʄʠʢʨʦʩʭʝʤʘ ʂ157ʍʇ4 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʰʫʤʦʧʦʥʠ-



ʞʘʶʱʠʡ ʬʠʣʴʪʨ ʜʣʷ ʘʧʧʘʨʘʪʫʨʳ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ. ʐʫʤʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 15 ʜɹ ʚ ʟʚʫʢʦʚʦʡ ʬʦʥʦʛʨʘʤʤʝ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʜʦ 50 ʜɹ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʧʨʝʚʳʰʘʝʪ 30 ʜɹ. ɼʘʥʥʘʷ ʤʠʢʨʦʩʭʝʤʘ 

ʚʢʣʶʯʝʥʘ ʧʦ ʚʘʨʠʘʥʪʫ ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ 

ʚʢʣʶʯʝʥʠʷ ʩ ʜʚʫʭʧʦʣʷʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ). ɺ ʬʠʣʴʪʨʝ ʠʤʝʶʪʩʷ ʜʚʘ 

ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʳʭ ʟʚʝʥʘ, ʚʥʝʰʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʉ9, ʉ10. ɺʳʭʦʜʘʤʠ ʵʪʠʭ ʟʚʝʥʴʝʚ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ ʷʚʣʷʶʪʩʷ 

ʚʳʚʦʜʳ 13 (ʧʝʨʚʦʛʦ) ʠ 11 (ʚʪʦʨʦʛʦ). ɺ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʪʘʢʞʝ: 

ʧʦʨʦʛʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʠʣʠʪʝʣʠ ʫʧʨʘʚʣʷʶʱʠʡ, ʩʫʤʤʠʨʫʶʱʠʡ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʪʦʨ; ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂʦʥʜʝʥʩʘʪʦʨ ʉɿ 

ʩʚʷʟʳʚʘʝʪ ʚʳʭʦʜ ʩʫʤʤʠʨʫʶʱʝʛʦ ʫʩʠʣʠʪʝʣʷ ʠ ʚʭʦʜ ʫʧʨʘʚʣʷʶʱʝʛʦ. 

ʂʦʥʜʝʥʩʘʪʦʨʳ ʉ1 ʠ ʉɿ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚʟʚʝʰʝʥʥʦʛʦ ʬʠʣʴʪʨʘ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʅʏ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʧʝʢʪʨʝ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʠʥʪʝʛʨʠʨʫʶʱʝʤ ʢʦʥʜʝʥʩʘʪʦʨʝ ʉ4 (ʚʳʭʦʜ 6 ʤʠʢʨʦʩʭʝʤʳ). 

ʂʦʥʜʝʥʩʘʪʦʨ ʉ6 ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ 

ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ, ʩʣʫʞʘʱʠʭ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʜʘʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʯʘʩʪʦʪʳ ʩʨʝʟʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ. ʉ ʧʦʤʦʱʴʶ 

ʪʫʤʙʣʝʨʘ SA1 ʚʢʣʶʯʘʝʪʩʷ ʨʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʘ ʨʝʟʠʩʪʦʨ R1 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

 

 
                             ʈʠʩʫʥʦʢ 2.13 ʇʨʠʥʮʠʧʠʘʣʴʘʷ ʩʭʝʤʘ ʰʫʤʦʧʦʜʘʚʠʪʝʣʷ 

 

ʂʦʤʧʘʥʜʝʨʥʳʝ ʩʠʩʪʝʤʳ ʰʫʤʦʧʦʥʠʞʝʥʠʷ.     
 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʤʧʘʥʜʝʨʥʳʭ ʩʠʩʪʝʤ ʰʫʤʦʧʦʥʠʞʝʥʠʷ ʧʦʷʩʥʷʝʪʩʷ ʨʠʩʫʥʢʝ 

2.14 ɺ ʥʘʯʘʣʝ ʢʘʥʘʣʘ ʟʘʧʠʩʠ ʢʦʤʧʨʝʩʩʦʨ (ʩʞʠʤʘ ʪʝʣʴ) ʧʨʝʦʙʨʘʟʫʝʪ ʩʠʛʥʘʣ ʪʘʢ, 

ʯʪʦ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʫʩʠʣʝʥʠʝ 

(ʢʘʢ ʙʳ çʦʪʨʳʚʘʶʪʩʷè ʦʪ ʫʨʦʚʥʷ ʰʫʤʦʚ). ʅʘ ʚʳʭʦʜʝ ʚʢʣʶʯʝʥ ʵʢʩʧʘʥʜʝʨ 

(ʨʘʩʰʠʨʠʪʝʣʴ), ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʪʥʦ ʜʝʡʩʪʚʠʶ ʢʦʤʧʨʝʩʩʦʨʘ. ʅʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʪʘʢʠʭ ʰʫʤʦʧʦʜʘʚʠʪʝʣʝʡ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ 

çɼʦʣʙʠè. ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ çɼʦʣʙʠ-ɺè, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʪʦʨʦʡ ʰʫʤ ʧʦʜʘʚʣʷʝʪʩʷ ʥʘ ʯʘʩʪʦʪʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 1 ʢɻʮ. ʆʜʥʘʢʦ ʝʩʣʠ ʟʘʧʠʩʴ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʘʧʧʘʨʘʪʦʤ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ, ʪʦ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʝʝ ʥʘ 

ʤʘʛʥʠʪʦʬʦʥʝ ʙʝʟ ʩʠʩʪʝʤʳ ʰʫʤʦʧʦʥʠʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʟʘʤʝʪʥʳʝ ʠʩʢʘʞʝʥʠʷ. 

 



 
ʈʠʩʫʥʦʢ 2.14 ʉʭʝʤʘ ʢʦʤʧʘʥʜʝʨʥʦʡ ʩʠʩʪʝʤʳ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ 

 

 

 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ  ʩʠʛʥʘʣʘ ʧʨʠ ʟʘʧʠʩʠ ʚ 

ʩʠʩʪʝʤʝ  CD ï ʘʫʜʠʦ 

. 

ɺʦʧʨʦʩʳ: 

 

1. ʇʦʥʷʪʠʝ ʢʚʘʥʪʦʚʘʥʠʷ ʠ ʜʠʩʨʝʪʠʟʘʮʠʠ. 

2. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ. 

3. ʂʘʥʘʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ. 

 
 

1. ʇʦʥʷʪʠʝ ʢʚʘʥʪʦʚʘʥʠʷ ʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. 

 

     ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ 

ʟʚʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʨʝʯʴ, ʤʫʟʳʢʫ ʠ ʪ.ʜ.), ʠʤʝʝʪ ʘʥʘʣʦʛʦʚʳʡ 

(ʥʝʧʨʝʨʳʚʥʳʡ) ʚʠʜ. ʃʶʙʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠʚʦʜʷʪ 

ʢ ʠʩʢʘʞʝʥʠʶ ʝʛʦ ʬʦʨʤʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝ ʠʜʝʘʣʴʥʦʩʪʴʶ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʧʧʘʨʘʪʫʨʳ, ʜʝʡʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʧʦʤʝʭ.  

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʨʘʩʰʠʨʝʥʠʝʤ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʚʷʟʳʚʘʶʪ ʩ  ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙ ʨʘʙʦʪʢʦʡ. ʇʨʠ 

ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʘ ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʟʘʨʘʥʝʝ 

ʠʟʚʝʩʪʥʘʷ ʬʦʨʤʘ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

ǅ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ; 

ǅ ʧʨʦʠʟʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ (ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ, ʩʯʠʪʳʚʘʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠ ʪ.ʧ.) ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ; 

ǅ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʚ ʘʥʘʣʦʛʦʚʳʡ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʦʚʦ-

ʮʠʬʨʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ (ɸʎʇ). ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʘʥʘʣʦʛʦʚʦʛʦ 

ʩʠʛʥʘʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ (ʢʚʘʥʪʦʚʘʥʠʝ ʧʦ ʫʨʦʚʥʶ) ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʚʨʝʤʝʥʠ), ʠ ʜʘʣʝʝ ʧʦ-

ʣʫʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪʩ ̫ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ, ʣʠʙʦ ʢʦʜʠʨʫʝʪʩʷ (ʨʠʩʫʥʦʢ 2.15). 

ɼʠʩʢʨʝʪʠʟʘʮʠʷ - ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦ ʚʨʝʤʝʥʠ ʩʠʛʥʘʣʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʥʳʭ ʦʪʩʯʝʪʦʚ (ʚʳʙʦʨʦʢ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ 



ʨʘʚʥʘ ʠʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʛʥʦʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʠʛʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶɦʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʂʦʪʝʣʴʥʠʢʦʚʘ-ʅʘʡʢʚʠʩʪʘ). ʇʨʠ 

ʵʪʦʤ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ (ʨʠʩʫʥʦʢ 2.15ʘ)  ʜʝʣʠʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʚʨʝʤʝʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʦʛʦ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʪ.ʝ.ʟʘʜʘʝʪʩʷ 

ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ fɼ (ʨʠʩʫʥʦʢ 2.15ʙ). ʏʘʩʪʦʪʘ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʶ fɼ > 2FB, ʛʜʝ FB - ʚʳʩʰʘʷ ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ (ʜʣʷ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ - 20 ʢɻʮ). ʇʨʠ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʘʤʧʣʠʪʫʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ .ʤʦʜʫʣʷʮʠʷ (ɸʀʄ), ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ ɸʀʄ-ʩʠʛʥʘʣ (ʨʠʩʫʥʦʢ 2.15, ʚ), ʪ.ʝ. ʩʠʛʥʘʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ - ʚʳʙʦʨʦʢ. 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʘʥʠʝ, ʪ.ʝ. ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʚ ʥʘʯʘʣʝ 

ʢʘʞʜʦʛʦ ʪʘʢʪʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʷʝʪʩʷ ʠ ʚʳʨʘʞʘʝʪʩʷ ʙʣʠʞʘʡʰʠʤ ʥʦ 

ʟʥʘʯʝʥʠʶ ʯʠʩʣʦʤ. ʇʨʠʜʘʥʠʝ ʚʝʣʠʯʠʥʘʤ ʠʤʧʫʣʴʩʦʚ ʦʢʨʫʛʣʝʥʥʳʭ (ʢʚʘʥʪʦʚʳʭ) 

ʟʥʘʯʝʥʠʡ ʜʝʣʘʝʪ ʩʠʛʥʘʣ ʜʠʩʢʨʝʪʥʳʤ ʠ ʧʦ ʫʨʦʚʥʷʤ (ʨʠʩʫʥʦʢ 2.15,ʛ). 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʦ, ʧʦʵʪʦʤʫ ʫʜʦʙʥʦ ʠʭ ʮʝ-

ʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʚʦʜʠʪʴ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʬʦʨʤʳ ʚ ʜʚʦʠʯʥʫʶ, ʦʙʨʘʟʫʷ 

ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʧʦʩʣʝʜʥʷʷ ʦʧʝʨʘʮʠʷ ʚ ɸʎʇ - 

ʢʦʜʠʨʦʚʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʛʥʘʣ ʙʫʜʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʤʧʫʣʴʩʦʚ (ʨʠʩʫʥʦʢ 2.15, ʜ). ʂʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ 

(ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ) ʪ ʦʧʨʝʜʝʣʷʝʪʩ ̫ ʢʦʣʠʯʝʩʪʚʦʤ ʄ 

ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ: ʪ = logM. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʨʷʜʦʚ, 

ʪʝʤ ʤʝʥʴʰʝ ʰʘʛ ʢʚʘʥʪʦʚʘʥʠʷ ʠ ʚʳʰʝ ʪʦʯʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʢʚʘʥ-

ʪʦʚʘʥʠʝ ʧʦ ʫʨʦʚʥʶ - ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʤʧʣʠʪʫʜʝ ʩʠʛʥʘʣʘ. 

ɽʩʣʠ ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʛʥʘʣ ʟʘʧʠʩʘʪʴ ʥʘ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʘ ʟʘʪʝʤ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʪ.ʝ. 

ʜʝʢʦʜʠʨʦʚʘʪʴ ʟʘʧʠʩʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ, ʪʦ ʧʦʣʫʯʠʤ 

ʬʦʨʤʫ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦ ɸʎʇ. ʇʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʘʥʘʣʦʛʦʚʳʡ, 

ʥʘʟʳʚʘʝʪʩʷ ʮʠʬʨʦʘʥʘʣʦʛʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ, ʘ ʫʩʪʨʦʡʩʪʚʦ- 

ʮʠʬʨʦʘʥʘʣʦʛʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ (ʎɸʇ). ʇʦʩʣʝ ʎɸʇ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ ʩʪʫʧʝʥʯʘʪʦʛʦ, ʛʜʝ ʩʪʫʧʝʥʴʢʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʩʯʝʪʦʚ (ʨʠʩʫʥʦʢ 2.15, ʝ). ʌʅʏ ʧʨʝʦʙʨʘʟʫʝʪ ʩʪʫʧʝʥʯʘʪʳʡ 

ʩʠʛʥʘʣ ʚ ʧʦʣʦʛʫʶ ʢʨʠʚʫʶ, ʧʦʚʪʦʨʷʶʱʫʶ ʬʦʨʤʫ ʠʩʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 

(ʨʠʩʫʥʦʢ 2.15, ʘ). 

 

2 .  ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʟʘʧʠʩʠ ʚ  CD-ɸʋɼʀʆ. 

 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʬʠʨʤ Philips ʠ Sony ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʟʘʧʠʩʠ ʥʘ 

ʢʦʤʧʘʢʪ-ʜʠʩʢ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ ʮʠʬʨʦʚʳʭ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ - 

ʬʦʨʤʘʪ Compact Disc Digital Audio (CD DA ʠʣʠ CD-ʘʫʜʠʦ), ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʧʨʦʩʪʦ CD ʟʚʫʢʦʚʦʛʦ ʬʦʨʤʘʪʘ. 

ɺ ʩʠʩʪʝʤʝ CD-ʘʫʜʠʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʦʝ ʢʚʘʥʪʦʚʘʥʠʝ ʠ 16-ʨʘʟʨʷʜʥʦʝ 

ʜʚʦʠʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 44,1 ʢɻʮ. 

ʇʦʩʢʦʣʴʢʫ ʬʦʨʤʘʪ Compact Disc Digital Audio ʷʚʣʷʝʪʩʷ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʤ, ʪʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ, 



ʥʘʟʳʚʘʝʤʳʤʠ ʢʘʜʨʘʤʠ. ʂʘʞʜʳʡ ʢʘʜʨ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʚʳʙʦʨʦʢ ʣʝʚʦʛʦ ʢʘʥʘʣʘ ʠ 

ʰʝʩʪʠ ʚʳʙʦʨʦʢ ʧʨʘʚʦʛʦ. ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʢʘʜʨʦʚ ʨʘʚʥʘ 7,35 ʢɻʮ (88,2 ʢɻʮ : 12 

= 7,35 ʢɻʮ). ɺ ʨʝʟʫʣʴʪʘʪʝ: 

ʧʦʣʫʯʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ 8-ʨʘʟʨʷʜʥʳʭ ʛʨʫʧʧ, ʥʘʟʳʚʘʝʤʳʭ 

ʩʠʤʚʦʣʘʤʠ (ʙʣʦʢʘʤʠ)', 

ʢʘʞʜʳʡ ʢʘʜʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʠʟ 24 ʩʠʤʚʦʣʦʚ (ʙʣʦʢʦʚ) ʧʦ 8 

ʙʠʪ/ʙʣʦʢ; 

ʦʙʱʘʷ ʝʤʢʦʩʪʴ ʢʘʜʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʝʩʫʱʝʡ ʜʘʥʥʳʝ ʟʚʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʩʦʩʪʘʚʣʷʝʪ 192 ʩʠʛʥʘʣʴʥʳʭ ʙʠʪʘ (24 ʭ 8). 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʠʪ ʥʘ ʟʚʫʢʦʟʘʧʠʩʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ: 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ ʢʦʜʘʤʠ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ CIRC; 

ʢʦʜʠʨʦʚʘʥʠʶ ʢʘʥʘʣʴʥʳʤ ʢʦʜʦʤ EFM. 

 

3. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ. 

    

  ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʝ ʢʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʊʘʢʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʷʝʪ CD-ʧʨʦʠʛʨʳʚʘʪʝʣʶ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʦʙʥʘʨʫʞʠʪʴ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʣʠʙʦ ʫʪʝʨʷʥʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʞʝ, ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, 

ʩʜʝʣʘʪʴ ʠʩʢʘʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚʳʧʘʜʝʥʠʝʤ ʩʠʛʥʘʣʘ, ʥʝʟʘʤʝʪʥʳʤʠ ʥʘ ʩʣʫʭ. 

ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʚʚʝʜʝʥʠʠ ʚ ʮʠʬʨʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʥʝ ʥʝʩʫʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʷʚʣʷʶʪʩʷ ʧʨʦʚʝʨʦʯʥʳʤʠ. ʕʪʫ ʦʧʝʨʘʮʠʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʜʝʨ CIRC. ʉʠʛʥʘʣ ʚ ʪʝʯʝʥʠʝ ʢʘʜʨʘ ʚʚʦʜʠʪʩʷ ʧʦ ʯʝʪʳʨʝ 8-

ʨʘʟʨʷʜʥʳʭ ʧʨʦʚʝʨʦʯʥʳʭ ʩʠʤʚʦʣʘ (ʧʦ 8 ʙʠʪ/ʩʠʤʚʦʣ ʚ ʜʚʘ ʵʪʘʧʘ), ʪ.ʝ. ʝʤʢʦʩʪʴ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 64 ʙʠʪ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ ʢʘʜʨ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ 32 ʩʠʤʚʦʣʦʚ (24 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ + 8 ʧʨʦʚʝʨʦʯʥʳʭ); ʝʛʦ ʝʤʢʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

256 ʙʠʪ (192 + 64). ʈʠʩʫʥʦʢ 2.16. 

 

 
ʈʠʩʫʥʦʢ 2.16 ʉʪʨʫʢʪʫʨʘ ʢʘʜʨʘ 

 

ʇʝʨʝʜ ʢʘʥʘʣʴʥʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ ʚ ʢʘʜʨ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦ 8 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʘʟʨʷʜʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʙʣʦʢ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʜʘʥʥʳʤʠ ʩʫʙʢʦʜʘ. ʀʥʬʦʨʤʘʮʠʷ, ʟʘʢʦʜʠʨʦʚʘʥʥʘʷ 8-

ʨʘʟʨʷʜʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʩʫʙʢʦʜʘ, ʷʚʣʷʝʪʩʷ ʩʣʫʞʝʙʥʦʡ. ʂʘʞʜʳʡ ʠʟ ʚʦʩʴʤʠ 

ʨʘʟʨʷʜʦʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʙʫʢʚʘʤʠ: ʈ, Q, R, S, ʊ, U, V ʠ W. ɺ 

ʬʦʨʤʘʪʝ Compact Disc Digital Audio ʠʟ ʚʦʩʴʤʠ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 

ʢʘʥʘʣʳ ʈ ʠ Q. ʉ ʧʦʤʦʱʴʶ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʢʦʜʠʨʦʚʘʥʥʦʡ 

ʧʨʦʠʛʨʳʚʘʪʝʣʝʤ, ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦ 



ʧʨʦʛʨʘʤʤʝ, ʧʦʠʩʢ ʚʳʙʨʘʥʥʦʡ ʜʦʨʦʞʢʠ, ʧʦʚʪʦʨ, ʠʥʜʠʢʘʮʠʷ, ʚʢʣʶʯʝʥʠʝ - 

ʚʳʢʣʶʯʝʥʠʝ ʩʭʝʤʳ ʯʘʩʪʦʪʥʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʪ.ʧ. ʉ ʫʯʝʪʦʤ ʩʣʫʞʝʙʥʦʛʦ ʩʠʤʚʦʣʘ 

ʝʤʢʦʩʪʴ ʢʘʜʨʘ ʩʦʩʪʘʚʠʪ 33 ʙʣʦʢʘ (ʩʠʤʚʦʣʘ) ʠ 264 ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ. 

 
 

ʈʠʩʫʥʦʢ 2.15 ï ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 

 

         



4. ʂʘʥʘʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ. 

 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʥʘʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ (ʤʦʜʫʣʷʮʠʷ) ʢʦʜʦʤ EFM. ʉ 

ʧʦʤʦʱʴʶ ʢʘʥʘʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʠʤʝʶʱʫʶʩʷ ʮʠʬʨʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʬʦʨʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʤʢʦʩʪʴ 

ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ - ʢʦʤʧʘʢʪ-ʜʠʩʢʘ. ʂʨʦʤʝ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʘʧʠʩʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ CD. 

ʂʘʥʘʣʴʥʳʡ ʢʦʜ EFM ʧʨʦʠʟʚʦʜʠʪ ʤʦʜʫʣʷʮʠʶ 8 ʚ 14. ʇʦ ʧʨʘʚʠʣʘʤ ʢʦʜʠʨʦʚʘʥʠʷ 

ʢʘʞʜʳʡ 8-ʨʘʟʨʷʜʥʳʡ ʩʠʤʚʦʣ ʟʘʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 14-ʨʘʟʨʷʜʥʳʤ. 

ɿʘʤʝʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʝ. ɺ ʧʦʣʫʯʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ ʨʘʟʨʷʜʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʚʩʪʘʚʣʷʶʪʩʷ ʪʨʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʨʘʟʨʷʜʘ. ɼʘʣʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ çʙʝʟ 

ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʥʫʣʶ ʩ ʠʥʚʝʨʩʠʝʡè, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʦʛʠʯʝʩʢʘʷ 

ʝʜʠʥʠʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ, ʘ ʣʦʛʠʯʝʩʢʠʡ ʥʫʣʴ - ʦʪʩʫʪʩʪʚʠʶ 

ʠʟʤʝʥʝʥʠʷ ʧʣʶʩ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ (ʨʠʩʫʥʦʢ 2.17). 

ʅʘʯʘʣʦ ʢʘʞʜʦʛʦ ʢʘʜʨʘ ʦʙʦʟʥʘʯʘʝʪʩʷ 24-ʨʘʟʨʷʜʥʳʤ ʩʠʥʭʨʦʩʣʦʚʦʤ (ʢʘʜʨʦʚʘʷ 

ʩʠʥʭʨʦʛʨʫʧʧʘ), ʯʪʦ ʫʧʨʦʱʘʝʪ ʚʳʜʝʣʝʥʠʝ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʠʟ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 2.17 ï ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ çʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʥʫʣʶ ʩ ʠʥʚʝʨʩʠʝʡè 

.  

 

 
 

ʈʠʩʫʥʦʢ 2.18- ʉʪʨʫʢʪʫʨʥʘʷ ʩʝʤʘ ʧʨʦʠʛʨʳʚʘʪʝʣʷ 
 



ɿʘʧʠʩʴ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚ CD- ʘʫʜʠʦ. 

 

ɺʦʧʨʦʩʳ: 

 

1. ʂʦʥʩʪʨʫʢʮʠʷ CD-ʜʠʩʢʘ. 

2. ʂʦʥʩʪʨʫʢʮʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 

3. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʘʥʘʣʦʚ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʘʫʜʠʦʩʠʛʥʘʣʦʚ 

 
 

1. ʂʦʥʩʪʨʫʢʮʠʷ CD-ʜʠʩʢʘ. 

 

 

       ʂʦʤʧʘʢʪ-ʜʠʩʢʠ (CD) ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʘ-ʦʨʠʛʠʥʘʣʘ. 

ʀʭ ʨʘʟʤʝʨʳ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʫʪʚʝʨʞʜʝʥʳ ʄʕʂ. ʉD ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʨʝʭʩʣʦʡʥʳʡ ʜʠʩʢ ʠ ʠʤʝʝʪ ʚ ʮʝʥʪʨʝ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʥʘʭʦʜʠʪʩʷ ʥʘʢʣʝʡʢʘ (ʵʪʠʢʝʪʢʘ), ʧʦʜ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʟʘʱʠʪʥʳʡ 

ʩʣʦʡ ʠʟ ʧʨʦʯʥʦʡ ʧʣʘʩʪʤʘʩʩʳ - ʧʦʣʠʢʘʨʙʦʥʘʪ (ɽ), ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʦʪʨʘʞʘʶʱʠʡ 

ʩʣʦʡ ʠʟ ʘʣʶʤʠʥʠʷ ʠʣʠ ʩʝʨʝʙʨʘ - ʘʢʪʠʚʥʳʡ ʩʣʦʡ (D) 

 

 

 
ʈʠʩʫʥʦʢ 2.19 ʉʪʨʫʢʪʫʨʘ ʢʦʤʧʘʢʪ ʜʠʩʢʘ 

 

ɼʘʣʝʝ, ʥʘ ʛʦʪʦʚʫʶ ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʬʦʨʤʫ ʥʘʥʦʩʠʪʩʷ ʘʢʪʠʚʥʳʡ ʩʣʦʡ (D) 

ʀʤʝʥʥʦ ʵʪʦʪ ʩʣʦʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʧʠʩʴ ʥʘ ʜʠʩʢ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʚ ʧʨʦʩʪʳʭ CD-

ROM ʜʠʩʢʘʭ ʜʘʥʥʳʡ ʩʣʦʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʟʘʧʠʩʴ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʪʠʧʘ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ: ʮʠʘʥʠʥ ʠ ʬʪʘʣʦʮʠʘʥʠʥ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʘ ʧʦʣʠʢʘʨʙʦʥʘʪʦʚʫʶ ʟʘʛʦʪʦʚʢʫ ʙʳʣ ʥʘʥʝʩʝʥ ʘʢʪʠʚʥʳʡ 

ʩʣʦʡ, ʜʠʩʢ ʧʦʢʨʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʩʣʦʝʤ ʩʚʝʪʦʦʪʨʘʞʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ (C). ɺ 

ʦʙʳʯʥʳʭ CD-ROM ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʶʤʠʥʠʡ, ʚ CD-R ʜʠʩʢʘʭ ʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʯʠʩʪʦʝ ʩʝʨʝʙʨʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʜʦʙʠʪʴʩʷ 65-80%-ʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʪʨʘʞʝʥʠʷ. 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʠʩʢʘ ʷʚʣʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʟʘʱʠʪʥʦʛʦ 

ʩʣʦʷ (ɺ), ʥʘ ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʥʘʥʝʩʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ (ɸ). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ 



ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʣʘʢ. ʃʘʢʠʨʦʚʢʘ ʜʠʩʢʘ ʥʝ ʜʘʝʪ 100%-ʥʦʡ ʛʘʨʘʥʪʠʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʥʦʛʠʝ ʢʠʪʘʡʩʢʠʝ "ʧʨʦʠʟʚʦʜʠʪʝʣʠ" ʯʘʩʪʦ ʵʢʦʥʦʤʷʪ 

ʥʘ ʣʘʢʝ, ʣʠʙʦ ʥʘʥʦʩʷʪ ʝʛʦ ʪʘʢ, ʯʪʦ ʥʘ ʜʠʩʢʝ ʦʙʨʘʟʫʶʪʩʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ 

ʨʘʟʚʦʜʳ ʚ ʚʠʜʝ ʚʦʣʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʙʦ ʦ ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʥʘʥʝʩʝʥʠʷ, ʣʠʙʦ ʦ ʥʝʧʨʘʚʠʣʴʥʦʤ ʨʝʞʠʤʝ ʩʫʰʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʜʠʩʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʟʘʱʠʪʥʳʤʠ ʦʪ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 ʀʥʬʦʨʤʘʮʠʦʥʥrʡ ʩʣʦʡ CD ʧʨʠ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʦʭʨʘʥʷʝʪʩʷ ʩʚʝʨʭʫ 

ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʩ ʵʪʠʢʝʪʢʦʡ, ʘ ʩʥʠʟʫ - ʤʘʪʝʨʠʘʣʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥ ʉʆ. 

 

 

 
                                       ʈʠʩʫʥʦʢ 2.20- ɼʦʨʦʞʢʘ ʟʘʧʠʩʠ 

 

ʇʠʪʳ ʨʘʩʩʝʠʚʘʶʪ ʧʘʜʘʶʱʠʡ ʥʘ ʥʠʭ ʣʫʯ ʣʘʟʝʨʘ, ʘ ʬʣʵʪʳ - ʦʪʨʘʞʘʶʪ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʦʪʨʘʞʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ (ʨʠʩ. 10.6).  

 

 
ʈʠʩʫʥʦʢ 2.21 ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʨʦʞʢʠ ʟʘʧʠʩʠ 

 

 

 

2. ʂʦʥʩʪʨʫʢʮʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.22 

ʃʘʟʝʨʥʳʡ ʜʠʦʜ - ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʚʘʥʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʠ 

ʤʦʥʠʪʦʨ-ʬʦʪʦʜʠʦʜ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ. ʆʙʘ 

ʜʠʦʜʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʳʧʦʣʥʝʥʳ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ. 



ʆʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʯʠʪʳʚʘʶʱʝʛʦ ʧʷʪʥʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ CD, ʨʘʟʜʝʣʝʥʠʷ ʧʨʷʤʦʛʦ ʠ ʦʪʨʘʞʝʥʥʦʛʦ ʣʫʯʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʬʦʪʦʧʨʠʝʤʥʠʢʘ. ʌʦʪʦʧʨʠʝʤʥʠʢ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ 

ʬʦʪʦʜʝʪʝʢʪʦʨʦʤ (ʬʦʪʦʜʠʦʜʥʦʡ ʤʘʪʨʠʮʝʡ), ʧʨʝʦʙʨʘʟʫʝʪ ʩʚʝʪʦʚʫʶ ʵʥʝʨʛʠʶ ʚ ɺʏ-

ʩʠʛʥʘʣ. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤ ʬʦʢʫʩʠʨʦʚʢʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʜʦʨʦʞʢʠ ʟʘʧʠʩʠ - ʬʦʢʫʩʥʘʷ ʢʘʪʫʰʢʘ ʠ ʪʨʘʢʠʥʛ-ʢʘʪʫʰʢʘ. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʣʠʥʟʳ ʦʙʲʝʢʪʠʚʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ..ʇʫʯʦʢ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ ʧʨʦʭʦʜʠʪ 

ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʨʝʰʝʪʢʫ, ʠ ʠʟʣʫʯʝʥʠʝ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ ʣʫʯ ʠ ʙʦʢʦʚʳʝ. 

ʆʩʥʦʚʥʦʡ ʣʫʯ ʩʣʫʞʠʪ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ CD. ɼʚʘ ʙʦʢʦʚʳʭ 

(ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ) ʣʫʯʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʩʪʝʤʳ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʦʨʦʞʢʠ ʟʘʧʠʩʠ. ʃʠʥʟʘ ʦʙʲʝʢʪʠʚʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʜʚʠʞʥʦʡ 

ʧʣʘʪʬʦʨʤʝ, ʧʦʟʚʦʣʷʶʱʝʡ ʝʡ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʷʭ, ʪ.ʝ. ʜʣʷ ʬʦʢʫʩʠʨʦʚʢʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʦʨʦʞʢʠ ʟʘʧʠʩʠ. ʆʪʨʘʞʝʥʥʳʝ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʣʫʯʠ ʧʨʦʭʦʜʷʪ ʩʣʝʜʫʶʱʠʡ ʧʫʪʴ: ʣʠʥʟʘ ʦʙʲʝʢʪʠʚʘ -ʙʦʢʦʚʘʷ 

ʛʨʘʥʴ ʟʝʨʢʘʣʴʥʦʡ ʧʨʠʟʤʳ - ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʨʘʩʱʝʧʠʪʝʣʴ. ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʡ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.22 - ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 
 

ʨʘʩʱʝʧʠʪʝʣʴ ʥʘʧʨʘʚʣʷʝʪ ʦʪʨʘʞʝʥʥʳʝ ʣʫʯʠ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʣʠʥʟʫ, ʦʪʜʝʣʷʷ 

ʠʭ ʦʪ ʣʫʯʝʡ ʥʘ ʚʳʭʦʜʝ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʠ. ʇʨʦʡʜʷ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʣʠʥʟʫ, 

ʦʩʥʦʚʥʦʡ ʣʫʯ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʧʠʪʘʤʠ, ʠ ʜʚʘ ʙʦʢʦʚʳʭ ʣʫʯʘ ʧʦʧʘʜʘʶʪ ʥʘ 

ʬʦʪʦʧʨʠʝʤʥʠʢ. 

ʌʦʪʦʧʨʠʝʤʥʠʢ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʜʠʦʜʦʚ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ 

ʩʭʝʤʝ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʬʦʪʦʜʠʦʜʦʚ (ɸ, ɺ, ʉ, D) ʠ ʜʚʫʭ 



ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ (ɽ, F). ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʜʠʦʜʦʚ ʬʦʪʦʜʝʪʝʢʪʦʨʘ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ RF-ʫʩʠʣʠʪʝʣʝ. ʅʘ ʚʳʭʦʜʝ ʬʦʪʦʜʝʪʝʢʪʦʨʘ ʨʝʘʣʴʥʦ ʩʯʠʪʘʥʥʳʡ ʩ 

CD ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ (ɸ+ʉ) + (B+D) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɺʏ-ʩʠʛʥʘʣ, 

ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʌɺʏ ʠʜʝʪ ʥʘ ʧʨʦʮʝʩʩʦʨ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʕʪʦʪ ʩʠʛʥʘʣ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʦʢ 2.23, ʥʘʟʳʚʘʶʪ RF-ʩʠʛʥʘʣʦʤ (ʦʪ ʘʥʛʣ. Radio Frequency - 

ʨʘʜʠʦʯʘʩʪʦʪʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʪʘʥʠʷ (ɸ+ʉ) - (B+D) ʠ ʚʳʜʝʣʝʥʠʷ ʅʏ-

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʫʯʘʝʪʩʷ ʩʠʛʥʘʣ ʦʰʠʙʢʠ ʬʦʢʫʩʠʨʦʚʢʠ FE. ʀʟ ʨʘʟʥʦʩʪʠ 

ʩʠʛʥʘʣʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʦʪʦʜʠʦʜʦʚ F - E ʚʳʜʝʣʷʝʪʩʷ ʅʏ-ʩʦʩʪʘʚʣʷʶʱʘʷ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʠʛʥʘʣʦʤ ʦʰʠʙʢʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʦʨʦʞʢʠ ʟʘʧʠʩʠ ʊɽ. ʕʪʠ ʩʠʛʥʘʣʳ 

ʦʰʠʙʦʢ ʠʜʫʪ ʥʘ ʩʝʨʚʦʧʨʦʮʝʩʩʦʨ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ɺ RF-ʫʩʠʣʠʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ 

ʤʦʱʥʦʩʪʴʶ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ. 

 

 

 

 

 

 

 

 

 

 
                        

 

 

                                           ʈʠʩʫʥʦʢ 2.23- ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʠʛʥʘʣ 

 

 

3. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʘʥʘʣʦʚ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʘʫʜʠʦʩʠʛʥʘʣʦʚ 

     

ʉʪʝʨʝʦʬʦʥʠʯʝʩʢʠʝ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʧʠʩʠ, ʧʦʜʘʶʪʩʷ 

ʥʘ ʣʝʚʳʡ L ʠ ʧʨʘʚʳʡ R ʚʭʦʜʳ ʢʘʥʘʣʘ ʟʘʧʠʩʠ. ʏʘʩʪʦʪʳ ʩʨʝʟʘ ʚʭʦʜʥʳʭ ʬʠʣʴʪʨʦʚ 

ʥʠʞʥʠʭ ʯʘʩʪʦʪ (ʌʅʏ) ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 20 ʢɻʮ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʦʣʦʩʳ 

ʧʨʦʧʫʩʢʘʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ 20 ɻʮ. ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ (Analog to Digital Converter ï ɸʎʇ) ʩʠʛʥʘʣʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ. ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 

ʩʦʩʪʘʚʣʷʝʪ 44,1 ʢɻʮ. ʈʘʟʨʷʜʥʦʩʪʴ ɸʎʇ    =16. ɺʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʦʪʩʯʝʪʦʚ L ʠ R 

ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ ʚ ʦʜʠʥ ʧʦʪʦʢ. ɿʜʝʩʴ ʞʝ 

ʢʘʞʜʦʝ 16-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ 8-ʨʘʟʨʷʜʥʳʭ. ʉʪʘʨʰʠʝ ʨʘʟʨʷʜʳ 

ʦʙʨʘʟʫʶʪ ʧʝʨʚʦʝ ʩʣʦʚʦ ï ʩʣʦʚʦ ɸ, ʤʣʘʜʰʠʝ ï ʚʪʦʨʦʝ (ɺ). ʉʣʦʚʘ ɸ ʠ ɺ ʧʦʣʫʯʠʣʠ 

ʥʘʟʚʘʥʠʝ ʩʠʤʚʦʣʦʚ.  



 
ʈʠʩʫʥʦʢ 2.1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʷʩʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʟʘʧʠʩʠ  

 

 

ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ "ʂʦʤʧʘʢʪ-ʜʠʩʢ"  

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʢ ʧʦʪʦʢʫ ʩʠʤʚʦʣʦʚ 

ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʫʞʝʙʥʘʷ ʠ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʢʘʥʘʣʴʥʦʤ 

ʤʦʜʫʣʷʪʦʨʝ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ, ʫʜʦʙʥʦʤʫ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ 

ʜʠʩʢ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʙʠʥʘʨʥʳʡ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʤʦʜʫʣʠʨʫʝʪ ʩʚʝʪʦʚʦʡ ʣʫʯ 

ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ ʟʘʧʠʩʠ. ɺ ʬʦʪʦʧʨʠʝʤʥʠʢʝ ʠ ʩʭʝʤʝ ʚʳʜʝʣʝʥʠʷ ʩʠʛʥʘʣʘ (ʨʠʩʫʥʦʢ 

2.1) ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʦʪʨʘʞʝʥʥʳʡ ʣʫʯ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʠʜʝʦʠʤʧʫʣʴʩʦʚ. ʀʟ ʥʝʝ ʚʳʜʝʣʷʶʪʩʷ ʩʠʥʭʨʦʩʠʛʥʘʣʳ, ʘ ʜʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʜʝʤʦʜʫʣʷʮʠʷ ʢʘʥʘʣʴʥʦʛʦ ʢʦʜʘ ʠ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʦʢ. ɺʦʟʥʠʢʘʶʪ ʦʰʠʙʢʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʩʣʝʜʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʠʩʢʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʩʪʝʨʝʦʩʠʛʥʘʣ ʨʘʟʜʝʣʷʝʪʩʷ 

ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ ʥʘ ʩʠʛʥʘʣʳ ʣʝʚʦʛʦ L ʠ ʧʨʘʚʦʛʦ R ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʮʠʬʨʦ-

ʘʥʘʣʦʛʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ (Digital to Analog Converter ï ʎɸʇ) 

ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʘʥʘʣʦʛʦʚʫʶ ʬʦʨʤʫ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʬʠʣʴʪʨʘʤʠ ʥʠʞʥʠʭ ʯʘʩʪʦʪ 

ʌʅʏ ʠ ʫʩʠʣʝʥʠʷ ʧʦʜʘʶʪʩʷ ʚ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʂʘʢ ʧʨʠ ʟʘʧʠʩʠ, ʪʘʢ ʠ ʧʨʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʨʠʚʦʜʦʚ.  
 

 



ʆʙʟʦʨ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʤʘʛʥʠʪʦʬʦʥʦʚ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʫʩʠʣʠʪʝʣʝʤ 

2. ʉʭʝʤʳ ʩ ʨʘʟʜʝʣʝʥʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

      4.  ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 
 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʫʩʠʣʠʪʝʣʝʤ 

 

   ɺ ʩʦʩʪʘʚ ʤʘʛʥʠʪʦʬʦʥʦʚ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʟʣʳ: 

ʤʘʛʥʠʪʥʳʝ ʛʦʣʦʚʢʠ, ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʠʣʠʪʝʣʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

(ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ), ʛʝʥʝʨʘʪʦʨ ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʠ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ, 

ʣʝʥʪʦʧʨʦʪʷʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʫʩʪʨʦʡʩʪʚʦ ʫʨʦʚʥʷ ʟʘʧʠʩʠ ʠ ʠʥʜʠʢʘʮʠʠ, ʫʩʠʣʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ ʩ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ʅʦ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʟʣʳ, 

ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʢʠ ʣʝʥʪʦʧʨʦʪʷʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʩʪʨʦʡʩʪʚʦ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ. 

ʄʘʛʥʠʪʦʬʦʥ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʤʝʭʘʥʠʯʝʩʢʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʂ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʣʝʥʪʦʧʨʦʪʷʞʥʳʡ ʤʝʭʘʥʠʟʤ        ʕʣʝʢʪʨʠʯʝʩʢʘʷ 

ʯʘʩʪʴ ʤʘʛʥʠʪʦʬʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʥʦ ʫ ʙʳʪʦʚʳʭ ʤʘʛʥʠʪʦʬʦʥʦʚ 

ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʩʪʨʫʢʪʫʨʳ: ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ; 

ʩ ʩʦʚʤʝʱʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ (ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʘʥʘʣʦʤ). 

ʇʨʠ ʵʪʦʤ ʤʘʛʥʠʪʦʬʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʤʦʥʦʬʦʥʠʯʝʩʢʠʤʠ ʠ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʤʠ. 

    ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʥʦʬʦʥʠʯeʩʢʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʫʩʠʣʠʪʝʣʝʤ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 3.1. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ: ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

(ɺʋ), ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ (ʋʋ), ʮʝʧʠ ʢʦʨʨʝʢʮʠʠ (ʂ), ʛʝʥʝʨʘʪʦʨ ʩʪʠʨʘʥʠʷ ʠ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ (ɻʉʇ), ʤʘʛʥʠʪʥʳʝ ʛʦʣʦʚʢʠ ʩʪʠʨʘʥʠʷ (ɻʉ) ʠ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

(ɻʋ), ʠʥʜʠʢʘʪʦʨ ʫʨʦʚʥʷ ʟʘʧʠʩʠ (ʀ), ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ (ʋʄ), ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʛʦʣʦʚʢʘ (ɺ). ɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠʩʪʦʯʥʠʢʘ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʫʩʠʣʠʪʝʣʝʤ ʩ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʘ 

(ʤʠʢʨʦʬʦʥʘ, ʣʠʥʝʡʥʦʛʦ ʚʭʦʜʘ ʠ ʜʨ.) ʢ ʦʜʥʦʤʫ ʫʨʦʚʥʶ, ʨʘʧʥʦʤʫ ʥʦʤʠʥʘʣʴʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʋʋ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè ʫʩʠʣʠʚʘʝʪ 

ʟʘʧʠʩʳʚʘʝʤʳʡ ʩʠʛʥʘʣ ʠ ʧʨʦʠʟʚʦʜʠʪ ʢʦʨʨʝʢʮʠʶ ɸʏʍ, ʘ ʚ ʨʝʞʠʤʝ çɺʦʩʧʨʦʠʟʚʝʜʝ-

ʥʠʝè ʫʩʠʣʠʚʘʝʪ ʩʠʛʥʘʣ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʛʦʣʦʚʢʠ ʠ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪ 

ʢʦʨʨʝʢʮʠʶ ɸʏʍ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʛʦʣʦʚʢʘ ʨʘʙʦʪʘʝʪ ʢʘʢ ʟʘʧʠʩʳʚʘʶʱʘʷ ʠʣʠ ʢʘʢ 

ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʘʛʥʠʪʦʬʦʥʘ. ɻʝʥʝʨʘʪʦʨ 

ʪʦʢʘ ʩʪʠʨʘʥʠʷ ʠ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʢʦʤ 



 
                 ʈʠʩʫʥʦʢ 3-1 ʉʪʨʫʢʪʫʨʥʘʷ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʫʩʠʣʠʪʝʣʝʤ 

 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ɻʋ ʠ ʪʦʢʦʤ ʩʪʠʨʘʥʠʷ ɻʉ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè. ʎʝʧʴ ʢʦʨʨʝʢʮʠʠ 

ʩʣʫʞʠʪ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ɸʏʍ. ʀʥʜʠʢʘʪʦʨ ʫʨʦʚʥʷ ʟʘʧʠʩʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ 

ʫʨʦʚʥʷ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʫʩʠʣʠʚʘʝʪ ʩʠʛʥʘʣ ʟʚʫʢʦʚʳʭ 

ʯʘʩʪʦʪ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʤʘʛʥʠʪʦʬʦʥʘ ʚ ʨʝʞʠʤʝ 

çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʮʝʧʠ: ɻʋ Ÿ S1.3 Ÿ S1.l Ÿ 

ʋʋ Ÿ ʋʄ Ÿ ɺ. ɹʣʦʢʠ ɺʋ, ɻʉ, ɻʉʇ ʠ ʀ ʥʝ ʨʘʙʦʪʘʶʪ. ɺ ʨʝʞʠʤʝ çɿʘʧʠʩʴè ʧʫʪʴ 

ʩʠʛʥʘʣʘ ʩʣʝʜʫʶʱʠʡ: ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ Ÿ ɺʋ Ÿ S1.1 Ÿ ʋʋ ʂ Ÿ ɻʋ; ɻʉʇ (ʪʦʢ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ) Ÿ ɻʋ; ɻʉʇ (ʪʦʢ ʩʪʠʨʘʥʠʷ) Ÿ ɻʉ; ʋʋ Ÿ S1.2 Ÿ ʀ (ʢʦʥʪʨʦʣʴ 

ʫʨʦʚʥʷ ʟʘʧʠʩʠ); ʋʋ Ÿʋʄ Ÿ ɺ (ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʩʣʫʭ). ʏʘʩʪʦ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʫʩʠʣʠʪʝʣʝ ʜʣʷ ʨʝʞʠʤʘ çɿʘʧʠʩʴè ʠʤʝʝʪʩʷ 

ʨʝʛʫʣʷʪʦʨ ʫʨʦʚʥʷ ʟʘʧʠʩʠ (ʈʋ), ʘ ʚ ʫʩʠʣʠʪʝʣʝ ʤʦʱʥʦʩʪʠ - ʨʝʛʫʣʷʪʦʨʳ ʛʨʦʤʢʦʩʪʠ 

(ʈɻ) ʠ ʪʝʤʙʨʘ (ʈʊ), ʘ ʪʘʢʞʝ ʣʠʥʝʡʥʳʡ ʚʳʭʦʜ (ʃɺ). 

   ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ ʩ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʫʩʠʣʠʪʝʣʝʤ (ʨʠʩʫʥʦʢ 3.2. ).  

 

 
ʈʠʩʫʥʦʢ 3.2 ï ʉʭʝʤʘ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʫʩʠʣʠʪʝʣʝʤ 



ʅʘʟʥʘʯʝʥʠʝ ʫʟʣʦʚ ʜʘʥʥʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ 

ʨʠʩʫʥʢʝ3.1. ʇʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʨʝʞʠʤʘʭ çɿʘʧʠʩʴè ʠ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè 

ʪʘʢʦʝ ʞʝ, ʢʘʢ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚʳʰʝ. ʄʘʛʥʠʪʥʳʝ ʛʦʣʦʚʢʠ ʩʦʩʪʦʷʪ ʠʟ ʙʣʦʢʦʚ ʧʦ 

ʜʚʝ ʛʦʣʦʚʢʠ ʚ ʢʘʞʜʦʤ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʦʜʠʥʘʢʦʚʳʝ ʬʫʥʢʮʠʠ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʩʚʦʝʤʫ ʢʘʥʘʣʫ. ɺ ʩʭʝʤʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ ʠʤʝʶʪʩʷ ʜʚʘ ʠʜʝʥʪʠʯʥʳʭ 

ʢʘʥʘʣʘ (ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ). ʆʙʱʠʤʠ ʜʣʷ ʦʙʦʠʭ ʢʘʥʘʣʦʚ ʷʚʣʷʶʪʩʷ ʛʝʥʝʨʘʪʦʨ ʪʦʢʘ 

ʩʪʠʨʘʥʠʷ ʠ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨ ʫʨʦʚʥʷ ʟʘʧʠʩʠ. 

 

2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʟʘʧʠʩʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

      

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʟʘʧʠʩʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 8.5. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʭʝʤ (ʩʤ. ʨʠʩ. 8.3, 8.4) ʚʤʝʩʪʦ ʋʋ ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʠʣʠʪʝʣʴ ʟʘʧʠʩʠ (ʋɿ) ʠ 

ʫʩʠʣʠʪʝʣʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (ʋɺ). ʇʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʨʝʞʠʤʝ 

çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè: ɻɺ Ÿ ʋɺ Ÿ S Ÿ ʋʄ Ÿ ɺ; ʋɺ Ÿ ʀ (ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʩʠʛʥʘʣʘ). ʇʫʪʴ ʩʠʛʥʘʣʘ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè: ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ 

ʤʘʛʥʠʪʦʬʦʥʘ Ÿ ɺʋ Ÿ ʋɿ Ÿ ɻɿ; ɻʇʉ Ÿ ɻɿ (ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ); ɻʉʇ Ÿ ɻʉ 

(ʪʦʢ ʩʪʠʨʘʥʠʷ); ʋɿ Ÿ RC-ʬʠʣʴʪʨ Ÿ ɹ Ÿʋʄ ʠ ʀ (ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ 

ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʠʥʜʠʢʘʪʦʨʫ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʥʘ ʩʣʫʭ). ɼʣʷ 

ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʣʠʯʠʝ ʩʢʚʦʟʥʦʛʦ ʢʘʥʘʣʘ ʟʘʧʠʩʴ - ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʛʥʘʣ 

ʧʨʦʭʦʜʠʪ ʧʫʪʴ: ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ Ÿ ɺʋ Ÿʋɿ ŸŸ ɻɿ Ÿ ʤʘʛʥʠʪʥʘʷ ʣʝʥʪʘ Ÿ ɻɺ 

Ÿʋɺ Ÿ S Ÿ ʋʄ Ÿ ɺ. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ 

ʟʘʧʠʩʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʢʘʢ ʚʠʟʫʘʣʴʥʦ (ʀ), ʪʘʢ ʠ ʥʘ ʩʣʫʭ (ɺ). 

 

 
 
ʈʠʩʫʥʦʢ 3.3 ïʉʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ ʩ ʨʘʟʜʝʣʴʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ 

 

 

 

 



 

3.ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

 

 

 
ʈʠʩʫʥʦʢ 3.4 ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʝʤʘ ʫʩʠʣʠʪʝʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

       

      ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʋɺ ʠ ʢʦʨʨʝʢʮʠʠ ɸʏʍ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.4. ʅʘ 

ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʋɺ ʚʳʧʦʣʥʝʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT1 ʠ VT2 (ʜʚʫʭʢʘʩʢʘʜʥʳʡ), 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ. ʆʩʥʦʚʥʘʷ ʢʦʨʨʝʢʮʠʷ ɸʏʍ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʧʠ ʛʣʫʙʦʢʦʡ ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ, 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʦʙʘ ʢʘʩʢʘʜʘ. ʎʝʧʴ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ7 ʠ 

ʨʝʟʠʩʪʦʨʦʚ R7, R8. ʇʦʜʲʝʤ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ ʩʚʷʟʘʥ ʩ ʧʘ-

ʨʘʣʣʝʣʴʥʳʤ ʢʦʣʝʙʘʪʝʣʴʥʳʤ ʢʦʥʪʫʨʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʚʦʩ-

ʧʨʦʠʟʚʦʜʷʱʝʡ ʛʦʣʦʚʢʠ ʠ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ1. 

ʋɺ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ.  

ʇʨʠʤʝʨ ʩʭʝʤʳ ʋɿ ʩ ʮʝʧʷʤʠ ʢʦʨʨʝʢʮʠʠ ɸʏʍ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.5 

 

 
                                      ʈʠʩʫʥʦʢ 3.5 ï ʉʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ 
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 ʅʘ ʵʪʦʡ ʩʭʝʤʝ ʢʦʨʨʝʢʮʠʷ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʧʠ 

ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʦʡ ʆʉ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʣʝʤʝʥʪʦʚ Rɿ, L1, ʉɿ, R4. ʇʦʜʩʪʨʦʝʯʥʳʡ 

ʨʝʟʠʩʪʦʨ R4 ʚʣʠʷʝʪ ʥʘ ʧʦʜʲʝʤ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ. ʅʘ ʥʠʞʥʠʭ 

ʯʘʩʪʦʪʘʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ɸʏʍ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʧʦʯʢʦʡ R5, R10, ʉ5. ʕʣʝʤʝʥʪʳ 

ʉ7 ʠ R11 ʦʪʚʝʯʘʶʪ ʟʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʵʣʝʤʝʥʪʳ L2, ʉ8 

ʦʪʥʦʩʷʪʩʷ ʢ ʬʠʣʴʪʨʫ-ʧʨʦʙʢʝ, ʥʘʩʪʨʦʝʥʥʦʤʫ ʥʘ ʯʘʩʪʦʪʫ ɻʉʇ. ʋɿ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʚʘ ʢʘʩʢʘʜʘ (ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ Vʊ1 ʠ Vʊ2) ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ. 

ʕʣʝʤʝʥʪʳ R8, ʉ4 ʦʪʚʝʯʘʶʪ ʟʘ ʵʤʠʪʪʝʨʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ, ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R6 

ʟʘʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘVʊ1. 

 

4. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʘʧʠʩʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 

      ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ (ʋʋ) ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʋɿ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè ʠ 

ʋɺ ʚ ʨʝʞʠʤʝ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè. ʋʋ ʧʨʠʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʛʦʣʦʚʢʦʡ. ʊʘʢ ʢʘʢ ʠʭ ʬʫʥʢʮʠʠ ʘʥʘʣʦʛʠʯʥʳ ʬʫʥʢʮʠʷʤ ʫʩʠʣʠʪʝʣʝʡ ʟʘʧʠʩʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʦ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʠʤ, ʘʥʘʣʦʛʠʯʥʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʨʨʝʢʮʠʷ ɸʏʍ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè ʠ ʚ ʨʝʞʠʤʝ 

çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè.  

 

 
                     ʈʠʩʫʥʦʢ 3.6-ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 

     ʎʝʧʠ ʢʦʨʨʝʢʮʠʠ ʥʘ çɿʘʧʠʩʴè ʠ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ 

ʨʝʞʠʤʦʚ ʪʘʢʞʝ ʧʝʨʝʢʣʶʯʘʶʪʩʷ. ʇʨʠʤʝʨ ʩʭʝʤʳ ʋʋ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 8.16. 

ɺ ʩʭʝʤʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ SA1 ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çɿʘʧʠʩʴè. ʇʦʜʲʝʤ ɸʏʍ ʚ 

ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ ʩʚʷʟʘʥ ʩ ʵʣʝʤʝʥʪʘʤʠ L1, R10; ʉ5, ʚʢʣʶʯʝʥʥʳʤʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʵʤʠʪʪʝʨʥʦʤʫ ʨʝʟʠʩʪʦʨʫ R12. ʀʟʤʝʥʝʥʠʝʤ ʝʤʢʦʩʪʠ ʉ5 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘʩʪʨʦʡʢʫ ʢʦʥʪʫʨʘ L1, ʉ5 ʥʘ ʥʫʞʥʫʶ ʯʘʩʪʦʪʫ. ʋʨʦʚʝʥʴ ʧʦʜʲʝʤʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʟʠʩʪʦʨʦʤ R10. ʎʝʧʴʶ ʉ11, R13 ʩʦʟʜʘʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʠʞʥʠʭ ʯʘʩʪʦʪ. ʊʦʢ ʟʘʧʠʩʠ ʨʝʛʫʣʠʨʫʶʪ ʨʝʟʠʩʪʦʨʦʤ R7. ʕʣʝʤʝʥʪʳ ʉ10, R17 

ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʵʣʝʤʝʥʪʳ L2, ʉ7 - ʬʠʣʴʪʨ-ʧʨʦʙʢʘ, 

ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʯʘʩʪʦʪʫ ɻʉʇ, ʘ ʨʝʟʠʩʪʦʨ R6 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʫʞʥʳʡ ʪʦʢ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. 



ɺ ʨʝʞʠʤʝ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè ʢʦʥʪʘʢʪʳ ʧʝʨʝʢʣʶʯʘʪʝʣʷ SA1 ʠʟʤʝʥʷʶʪ ʩʚʦʝ 

ʧʦʣʦʞʝʥʠʝ. ʕʣʝʤʝʥʪʘʤʠ ʢʦʨʨʝʢʮʠʠ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ, ʢʘʢ ʠ ʧʨʠ 

ʨʝʞʠʤʝ çɿʘʧʠʩʴè, ʷʚʣʷʶʪʩʷ L1, R10, ʉ5. ʂʦʨʨʝʢʮʠʷ ʚ ʦʙʣʘʩʪʠ ʥʠʞʥʠʭ ʯʘʩʪʦʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʉ9, R13. 

ʆʙɦʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʋʋ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʟʠʩʪʦʨʦʤ R5. 

 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʛʥʠʪʦʬʦʥʘ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʈʝʞʠʤ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè. 

2 . ʈʝʞʠʤ çɿʘʧʠʩʴè. 

3. ɻʉʇ 
4. ʉʭʝʤʘ ʘʚʪʦʩʪʦʧʘ 

 

1. ʈʝʞʠʤ çɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝè. 
 

ʉʠʛʥʘʣ ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʛʦʣʦʚʢʠ 6ɺ2.1 (6ɺ2.2) ʯʝʨʝʟ ʩʦʝʜʠʥʠʪʝʣʴ (6ʍʈ1 - 1XS1), 

ʢʦʥʪʘʢʪʳ 21, 20 ʧʝʨʝʢʣʶʯʘʪʝʣʷ 1S2.1 ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʝʨʚʳʡ ʫʩʠʣʠʪʝʣʴʥʳʡ ʢʘʩʢʘʜ 

ʋʋ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 1VT2 (1VT3). ʉ ʥʘʛʨʫʟʢʠ 1R17 ( I R1 8 ) ʵʪʦʛʦ 

ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʪʦʨʦʡ ʢʘʩʢʘʜ ʋʋ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʤʠʢʨʦʩʭʝʤʝ 

1DA2.1 (1DA2.2). ʉ ʚʳʭʦʜʘ ʤʠʢʨʦʩʭʝʤʳ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʚ. 13 ʠ 9) ʫʩʠʣʝʥʥʳʡ 

ʩʠʛʥʘʣ ʧʦʜʘʝʪʩʷ ʥʘ ʪʝʤʙʨʦʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ ʥʠʞʥʠʝ ʯʘʩʪʦʪʳ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʨʝʟʠʩʪʦʨʦʤ 1R54.1 (1R54.2), ʘ ʚʝʨʭʥʠʝ - ʨʝʟʠʩʪʦʨʦʤ 1R70.1 (1R70.2). ʉ 

ʪʝʤʙʨʦʙʣʦʢʘ ʩʠʛʥʘʣ ʯʝʨʝʟ ʵʤʠʪʪʝʨʥʳʡ ʧʦʚʪʦʨʠʪʝʣʴ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ 

ʪʨʘʥʟʠʩʪʦʨʝ 1VT9 (1VT10), ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʦʝʜʠʥʠʪʝʣʴ (1ʍʈ1 -2XS1) ʠ ʜʘʞʝ ʥʘ 

ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ. ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʚʳʧʦʣʥʝʥ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ ʥʘ 

ʤʠʢʨʦʩʭʝʤʝ 2DA1 (2DA2). ɺ ʥʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʝʛʫʣʠʨʦʚʢʘ ʩʪʝʨʝʦʙʘʣʘʥʩʘ 

ʨʝʟʠʩʪʦʨʦʤ 2R3 ʠ ʛʨʦʤʢʦʩʪʠ ʨʝʟʠʩʪʦʨʦʤ 2R6 (ʩ ʪʦʥʢʦʤʧʝʥʩʘʮʠʝʡ). ʉʪʘʙʠʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʋʋ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 1R19, 1R25, 1R35 (1R20, 1R26, 1R38) 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ. ɸʏʍ ʬʦʨʤʠʨʫʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 1ʉ24. 

1R34, 1R13 ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ. ʀʟʤʝʥʷʷ ʛʣʫʙʠʥʫ ʵʪʦʡ ʩʚʷʟʠ ʨʝʟʠʩʪʦʨʦʤ 1R40 

(1R42), ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʣʠʥʝʡʥʦʤ ʚʳʭʦʜʝ. ʂʦʥʜʝʥʩʘʪʦʨ 1ʉ6 (1ʉ7) 

ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʛʦʣʦʚʢʠ 6ɺ2.1 (6ɺ2.2) ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʲʝʤ ɸʏʍ ʚ 

ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʟʠʩʪʦʨʦʤ 1R11 (1R12). 

ɻʉʇ ʥʝ ʨʘʙʦʪʘʝʪ (ʥʝʪ ʢʦʨʧʫʩʘ). 

 

2. ʈʝʞʠʤ çɿʘʧʠʩʴè. 
 

ʉʠʛʥʘʣ ʩ ʣʶʙʦʛʦ ʠʟ ʚʭʦʜʦʚ (ʝʩʣʠ ʩ ʤʠʢʨʦʬʦʥʥʦʛʦ, ʪʦ ʯʝʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʤʠʢʨʦʬʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 1VT1) ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ 19, 20, (76, 17) 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ 1S2.1 ʧʦʩʪʫʧʘʝʪ ʥʘ ʋʋ (ʪʨʘʥʟʠʩʪʦʨʳ 1VT2, 1VT3, ʤʠʢʨʦʩʭʝʤʘ 

1DA2). ʉ ʚʳʭʦʜʘ ʋʋ ʩʠʛʥʘʣ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ 22, 23, (13, 14) ʧʝʨʝʢʣʶʯʘʪʝʣʷ 1S2.5, 

ʨʝʟʠʩʪʦʨ 1R33 (1R36) ʧʦʩʪʫʧʘʝʪ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʛʦʣʦʚʢʫ 6ɺ2.1 (6ɺ2.2). ʂ 

ʟʘʧʠʩʳʚʘʝʤʦʤʫ ʩʠʛʥʘʣʫ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʦʜʤʝʰʠʚʘʝʪʩʷ ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ 

ʩ ɻʉʇ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 1R30 (1R27) ʠ ʢʦʥʜʝʥʩʘʪʦʨ 1ʉ22 (1ʉ21). ʈʝʟʠʩʪʦʨ 1R30 



(1R27) ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ. ʈʝʞʠʤ ʟʘʧʠʩʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʭʝʤʦʡ ɸʈʋɿ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 1VT7 (1VT8) ʠ ʩʙʦʨʢʝ 

ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ IDA 1.1 (IDA 1.2). ʉʠʛʥʘʣ ʟʘʧʠʩʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʨʘʥʟʠʩʪʦʨ 

1VT7 (1VT8) ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 1R49 (1R50), ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʨʦʚʝʥʴ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ɸʈʋɿ. ʅʘ ʪʨʘʥʟʠʩʪʦʨʝ 1VT7 (1VT8) ʧʨʦʠʩʭʦʜʠʪ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʘ, ʢʦʥʜʝʥʩʘʪʦʨʳ 1ʉ48, 1ʉ49 (1ʉ50, 1ʉ49) ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʫʶʱʠʤʠ. 

ʉʙʦʨʢʘ 1DA1.1 (1DA1.2) ʰʫʥʪʠʨʫʝʪ ʚʭʦʜ ʋʋ, ʪʝʤ ʩʘʤʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʜʜʝʨʞʠʚʘʷ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɸʏʍ ʨʝʞʠʤʘ ʟʘʧʠʩʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʧʴʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ 1R21, 

1ʉ16, 1ʉ 17, 1ʉ26 (1R22, 1ʉ18, 1ʉ19, 1ʉ29). ʉʠʛʥʘʣ ʟʘʧʠʩʠ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 1R47 

(1R48) ʠʜʝʪ ʥʘ ʪʝʤʙʨʦʙʣʦʢ ʠ ʜʘʣʝʝ ʥʘ ʋʄ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʩʣʫʰʠʚʘʥʠʝʤ. ʇʨʠ 

ʵʪʦʤ ʚ ʨʝʞʠʤʝ ʟʘʧʠʩʠ ʪʝʤʙʨʦʙʣʦʢ ʚ ʦʜʥʦʤ ʢʘʥʘʣʝ ʰʫʥʪʠʨʦʚʘʥ ʢʣʶʯʝʚʦʡ ʩʭʝʤʦʡ 

ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 1VT6, ʵʤʠʪʪʝʨ ʢʦʪʦʨʦʛʦ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ 11, 12 ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

1S2.4 ʩʦʝʜʠʥʝʥ ʩ ʢʦʨʧʫʩʦʤ, ʚ ʜʨʫʛʦʤ ʢʘʥʘʣʝ ʢʦʨʧʫʩ ʧʦʜʢʣʶʯʝʥ ʢ ʪʝʤʙʨʦʙʣʦʢʫ 

ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ 2, 3 ʧʝʨʝʢʣʶʯʘʪʝʣʷ 1S2.3. 

 

3. ɻʉʇ 
ɻʉʇ ʩʦʙʨʘʥ ʧʦ ʜʚʫʭʪʘʢʪʥʦʡ ʩʭʝʤʝ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ 1VT4, 1VT5. ʏʘʩʪʦʪʘ 

ʢʦʣʝʙʘʥʠʡ ʛʝʥʝʨʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʩʪʠʨʘʶʱʝʡ ʛʦʣʦʚʢʠ 6ɺ1 ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ 1ʉ23, 1ʉ32. ɻʉʇ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ çɿʘʧʠʩʴè ʠ ʧʠʪʘʝʪ ʪʦʢʦʤ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʛʦʣʦʚʢʫ 6ɺ2 ʠ ʩʪʠʨʘʶʱʫʶ 6ɺ1. ɺʢʣʶʯʘʝʪʩʷ 

ɻʉʇ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 1S2.3 (IS2.4), ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘʝʪ ʢ ʛʝʥʝʨʘʪʦʨʫ ʦʙʱʫʶ 

ʪʦʯʢʫ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ 11, 12 ɻ ʪʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʪʝʨʝʦʙʘʟʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʝ-

ʨʝʢʨʝʩʪʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨʳ 2R23. 4R24, 

4R25, 2R30 ʠ ʢʦʥʜʝʥʩʘʪʦʨʳ 2ʉ25, 2ʉ26. 

ʇʠʪʘʥʠʝ ʤʘʛʥʠʪʦʬʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʙʘʪʘʨʝʡ ʯʝʨʝʟ ʨʘʟʲʝʤ 2XS5 -5ʍʈ1 

ʠʣʠ ʦʪ ʚʥʝʰʥʝʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʯʝʨʝʟ ʨʘʟʲʝʤ 2ʍʈ1. ʉʭʝʤʘ ʧʠʪʘʥʠʷ ʚʢʣʶʯʘʝʪ 

ʩʪʘʙʠʣʠʟʘʪʦʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 2VT2 ʠ ʩʪʘʙʠʣʠʪʨʦʥʘʭ 2VD2, 2VD3. 

ʇʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ 9 ɺ - ʜʣʷ ʋʋ, ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 

6ʋʃ1. ʉʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 7,2 ɺ ï ʜʣʷ ɻʉʇ, ʩʭʝʤʳ ʘʚʪʦʩʪʦʧʘ. 

ʉʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 4,7 ɺ ï ʜʣʷ ʧʠʪʘʥʠʷ ʋʋ. 

ʀʥʜʠʢʘʪʦʨ ʨʘʟʨʷʜʢʠ ʵʣʝʤʝʥʪʦʚ ʘʚʪʦʥʦʤʥʦʛʦ ʧʠʪʘʥʠʷ ʚʳʧʦʣʥʝʥ ʥʘ 

ʪʨʘʥʟʠʩʪʦʨʘʭ 2VT5, 2VT7. ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʚʳʰʝ (6,3 Ñ 0,5) ɺ ʪʨʘʥʟʠʩʪʦʨ 2VT7 

ʦʪʢʨʳʪ ʠ ʩʚʝʪʦʜʠʦʜ 2VD8 ʩʚʝʪʠʪʩʷ, ʝʩʣʠ ʵʪʦ ʥʘʧʨʷʞʝʥʠʝ ʥʠʞʝ, ʪʨʘʥʟʠʩʪʦʨ 2VT7 

ʟʘʢʨʳʪ ʠ ʩʚʝʪʦʜʠʦʜ 2VD8 ʥʝ ʩʚʝʪʠʪʩʷ. 

 

4. ʉʭʝʤʘ ʘʚʪʦʩʪʦʧʘ 

 

ʉʭʝʤʘ ʘʚʪʦʩʪʦʧʘ ʚʳʧʦʣʥʝʥʘ ʥʘ: ʦʧʪʦʵʣʝʢʪʨʦʥʥʦʡ ʧʘʨʝ 4VD1, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʡ ʥʘ ʦʪʜʝʣʴʥʦʡ ʧʣʘʪʝ ʚ ʃʇʄ; ʪʨʘʥʟʠʩʪʦʨʘʭ 2VT3, 2VT4, 2VT6, 2VT8, 

2VT9, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʣʘʪʝ ɸ2; ʵʣʝʢʪʨʦʤʘʛʥʠʪʝ 6ʋɸ1, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 

ʃʇʄ (ɸ6). ʆʧʪʦʧʘʨʘ ʩʣʫʞʠʪ ʜʘʪʯʠʢʦʤ ʚʨʘʱʝʥʠʷ, ʠ ʠʤʧʫʣʴʩʳ ʩ ʥʝʝ ʯʝʨʝʟ 

ʩʦʝʜʠʥʠʪʝʣʴ 6ʍʈ2 - 2XS2 ʧʦʩʪʫʧʘʶʪ ʚ ʵʤʠʪʪʝʨʥʳʡ ʧʦʚʪʦʨʠʪʝʣʴ (2VT3) ʠ ʜʘʣʝʝ 

ʥʘ ʢʣʶʯʝʚʦʡ ʢʘʩʢʘʜ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ 2VT4. ʇʨʠ ʥʘʣʠʯʠʠ ʩʠʛʥʘʣʘ ʪʨʘʥʟʠʩʪʦʨ 

2VT4 ʦʪʢʨʳʪ, ʢʦʥʜʝʥʩʘʪʦʨ 2ʉ24 ʨʘʟʨʷʞʝʥ, ʘ ʪʨʘʥʟʠʩʪʦʨʳ ʋʇʊ 2VT6, 2VT8 ʠ 

ʚʳʭʦʜʥʦʛʦ ʢʣʶʯʘ 2VT9 ʟʘʢʨʳʪʳ. ʎʝʧʴ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 6ʋɸ1 



ʨʘʟʦʤʢʥʫʪʘ. ɽʩʣʠ ʧʨʠʝʤʥʳʡ ʧʦʜʢʘʩʩʝʪʥʠʢ ʥʝ ʚʨʘʱʘʝʪʩʷ (ʦʙʨʳʚ ʣʝʥʪʳ, 

ʦʢʦʥʯʘʥʠʝ ʣʝʥʪʳ), ʪʦ ʠʤʧʫʣʴʩʳ ʦʪ ʦʧʪʦʧʘʨʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʢʣʶʯʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ 

2VT4 ʟʘʢʨʳʪ, ʢʦʥʜʝʥʩʘʪʦʨ 2ʉ24 ʟʘʨʷʞʝʥ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʵʪʦʤ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʦʪʢʨʳʚʘʝʪ ʪʨʘʥʟʠʩʪʦʨʳ 2VT6, 2VT8, 2VT9, ʠ ʮʝʧʴ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 

6ʋɸ1 ʟʘʤʳʢʘʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝʭʦʜ ʢʦʣʣʝʢʪʦʨ - ʵʤʠʪʪʝʨ ʪʨʘʥʟʠʩʪʦʨʘ 2VT9. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʨʳʯʘʛʦʚ ʧʝʨʝʚʦʜʠʪ ʃʇʄ ʚ ʧʦʣʦʞʝʥʠʝ çʉʪʦʧè. 

 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦʠʛʨʳʚʘʪʝʣʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ. 

 

ɺʦʧʨʦʩʳ: 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ  

2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ  

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ 

 

ʉʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï ʘʥʘʣʦʛʦʚʦʡ ʠ ʮʠʬʨʦʚʦʡ ʉʯʠʪʳʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʠʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʤ ʣʫʯʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ 

ʣʘʟʝʨʥʳʤ ʜʠʦʜʦʤ ʃɼ.  

       ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʨʘʙʦʪʫ ʪʨʝʭʣʫʯʝʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʣʠʥʟʘʭ ʢʦʣʣʠʤʘʪʦʨʘ 

ʨʘʩʭʦʜʷʱʠʡʩʷ ʧʫʯʦʢ, ʠʟʣʫʯʘʝʤʳʡ ʣʘʟʝʨʥʳʤ ʜʠʦʜʦʤ ʃɼ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ. ʇʦʣʷʨʠʟʘʮʠʷ ʣʫʯʘ ʣʠʥʝʡʥʘʷ. ɼʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʦʡ 

ʣʫʯ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʛʣʘʚʥʳʡ ʣʫʯ ʠ ʫʙʳʚʘʶʱʠʝ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʙʦʢʦʚʳʝ ʣʫʯʠ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʦʣʴʢʦ ʛʣʘʚʥʦʛʦ ʠ ʜʚʫʭ ʙʦʢʦʚʳʭ ʣʫʯʝʡ, ʦʙʨʘʟʫʶʱʠʭ 

ʪʨʝʭʣʫʯʝʚʫʶ ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʅʘ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʨʘʩʱʝʧʣʷʶʱʘʷ ʧʨʠʟʤʘ ʠ ʯʝʪʚʝʨʪʴʚʦʣʥʦʚʘʷ 

ʧʣʘʩʪʠʥʘ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʷʤʦʛʦ ʣʫʯʘ ʜʠʦʜʘ ʠ ʣʫʯʘ, 

ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʨʘʩʱʝʧʣʷʶʱʘʷ ʧʨʠʟʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʢʣʝʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʧʨʠʟʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʙʨʘʟʫʝʪʩʷ 

ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʧʫʩʢʘʶʱʘʷ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʣʴʢʦ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ, ʚʝʢʪʦʨ ʧʦʣʷʨʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʚ ʧʣʦʩʢʦʩʪʠ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʯʝʨʪʝʞʘ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʣʫʯʘ 

ʯʝʨʝʟ ʯʝʪʚʝʨʪʴʚʦʣʥʦʚʫʶ ʧʣʘʩʪʠʥʫ ʦʥ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʫʯʘ. 

ʊʦʣʱʠʥʘ ʧʣʘʩʪʠʥʳ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʦʡ, ʯʪʦʙʳ ʨʘʟʥʦʩʪʴ ʬʘʟ ʚʝʢʪʦʨʦʚ ʧʦʣʷʨʠʟʘʮʠʠ 

ʣʫʯʝʡ ʨʘʚʥʷʣʘʩʴ 90ƺ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʧʣʘʩʪʠʥʫ ʣʫʯ ʤʝʥʷʝʪ 

ʧʦʣʷʨʠʟʘʮʠʶ ʩ ʣʠʥʝʡʥʦʡ ʥʘ ʢʨʫʛʦʚʫʶ.  

     ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʣʫʯ ʬʦʢʫʩʠʨʦʚʘʣʩʷ 

ʥʘ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ (ʥʘ ʬʣʵʪʘʭ,). ʆʩʦʙʝʥʥʦʩʪʴ ʦʪʨʘʞʝʥʥʦʛʦ ʣʫʯʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʭʨʘʥʷʝʪ ʢʨʫʛʦʚʫʶ ʧʦʣʷʨʠʟʘʮʠʶ, ʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʧʦʣʷʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʚʝʢʪʦʨʫ 

ʧʦʣʷʨʠʟʘʮʠʠ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ. ʊʘʢʦʡ ʣʫʯ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ 

ʯʝʪʚʝʨʪʴʚʦʣʥʦʚʫʶ ʧʣʘʩʪʠʥʫ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʣʷʨʠʟʘʮʠʠ 

ʠʩʭʦʜʥʦʛʦ ʣʫʯʘ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʧʨʠʟʤʫ. ɺʩʣʝʜʩʪʚʠʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ ʦʪʨʘʞʝʥʥʳʡ ʣʫʯ ʚ ʧʨʠʟʤʝ-ʨʘʩʱʝʧʠʪʝʣʝ 

ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʝ ʧʨʷʤʦʣʠʥʝʡʥʦ, ʢʘʢ ʣʫʯ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ, ʘ ʠʟʤʝʥʠʪ 



ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʦʙʲʝʢʪʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʝʨʝʜ ʧʨʠʝʤʥʠʢʦʤ 

ʦʪʨʘʞʝʥʥʦʛʦ ʣʫʯʘ. 

 

       

 
 

ʈʠʩʫʥʦʢ 3.7ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʝʤʘ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ 

 



     ʌʦʪʦʧʨʠʝʤʥʠʢ, ʦʙʨʘʟʫʝʪʩʷ ʬʦʪʦʜʠʦʜʥʦʡ ʤʘʪʨʠʮʝʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʰʝʩʪʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʬʦʪʦʜʠʦʜʦʚ: A, B, C, D, E, F (ʜʘʣʝʝ ʫʢʘʟʘʥʥʳʤʠ ʙʫʢʚʘʤʠ ʙʫʜʝʤ 

ʦʙʦʟʥʘʯʘʪʴ ʠ ʩʠʛʥʘʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʬʦʪʦʜʠʦʜʦʚ). ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʬʦʪʦʜʠʦʜʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ ʠʟ ʧʨʦʟʨʘʯʥʦʡ ʧʣʘʩʪʤʘʩʩʳ. ʀʟʤʝʥʝʥʠʷ ʪʦʢʦʚ 

ʬʦʪʦʜʠʦʜʦʚ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ. ʉ 

ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ: ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʩʠʛʥʘʣ, ʥʘʟʳʚʘʝʤʳʡ ʝʱʝ RF-ʩʠʛʥʘʣʦʤ (Radio Frequency ï ʨʘʜʠʦʯʘʩʪʦʪʘ) ʠʣʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʩʠʛʥʘʣʦʤ  

RF =(A +C) +(B +D), 

ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ ʚ ʮʠʬʨʦʚʫʶ ʯʘʩʪʴ ʧʨʠʚʦʜʘ  

ï ʩʠʛʥʘʣ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʬʦʢʫʩʠʨʦʚʢʠ ʣʘʟʝʨʥʦʛʦ 

ʣʫʯʘ. ʆʙʦʟʥʘʯʘʝʪʩʷ ʩʠʛʥʘʣ ʦʰʠʙʢʠ ʘʙʙʨʝʚʠʘʪʫʨʦʡ FE (Focus Error):  

EF = (A+C) ï (B+D). 

ʉʠʩʪʝʤʘ ʘʚʪʦʬʦʢʫʩʠʨʦʚʢʠ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʦʤ ʠ ʜʠʩʢʦʤ. ʅʘ ʨʠʩʫʥʢʝ 3.1 ʥʘʧʨʘʚʣʝʥʠʝ ʩʤʝʱʝʥʠʷ ʦʙʲʝʢʪʠʚʘ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʢʫʩʠʨʦʚʢʠ ʫʢʘʟʘʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʝʣʢʦʡ;  

ï ʩʠʛʥʘʣ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʪʨʝʢʠʥʛʘ ʊɽ (Tracking Error):  

ʊɽ = F ï ɽ. 

 

2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ 

     

 ʈʘʜʠʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ (ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ) ʚʩʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʨʦʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʚʨʘʱʝʥʠʷ 

ʜʠʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʠʛʥʘʣʘʤ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʚ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ . ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ ʨʝʟʢʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʢʘ 

ʚʦʟʙʫʞʜʝʥʠʷ. ɺʝʣʠʯʠʥʘ ʪʦʢʘ (ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʦʜʘ) ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ 

ʩʪʘʨʝʥʠʠ ʜʠʦʜʘ, ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʝʪʦʚʦʡ 

ʧʦʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ). ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʝʝ 

ʩʦʩʪʘʚ ʚʭʦʜʷʪ: ʬʦʪʦʜʠʦʜ ʢʦʥʪʨʦʣʷ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʌɼ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ 

ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ ʩ ʣʘʟʝʨʥʳʤ ʜʠʦʜʦʤ ʃɼ, ʠ ʩʭʝʤʘ ʢʦʥʪʨʦʣʷ .  ʉʠʛʥʘʣʳ ʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʩʝʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʦʜʘʶʪʩʷ ʯʝʨʝʟ ʩʦʛʣʘʩʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʘʥʘʣʦʛʦʚʳʤʠ ʠ 

ʮʠʬʨʦʚʳʤʠ ʫʟʣʘʤʠ ʧʨʠʚʦʜʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʧʦ 

ʘʣʛʦʨʠʪʤʘʤ, ʟʘʥʦʩʠʤʳʤ ʚ ʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʫʶ ʧʘʤʷʪʴ ʧʨʠʚʦʜʘ. 

             ʀʟ ʩʫʤʤʳ A+C+B+D ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʠʦʜʦʚ, ʢʦʤʧʘʨʘʪʦʨʦʤ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ, ʢʘʢ ʵʪʦ ʧʦʷʩʥʷʣʦʩʴ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʜʘʥʥʦʛʦ ʨʠʩʫʥʢʘ. ʆʥʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʟʘʧʠʩʘʥʥʦʡ 

ʥʘ ʜʠʩʢ. ɺʳʜʝʣʝʥʥʳʡ ʩʠʛʥʘʣ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʝ 

ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʩ ʯʘʩʪʦʪʦʡ, ʙʣʠʟʢʦʡ ʢ 

ʦʩʥʦʚʥʦʡ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ f = 4,3218 ʄɻʮ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʯʘʩʪʠ ʫʟʣʦʚ ʧʨʠʚʦʜʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ.  
 



 
ʢ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʫ 

 
ʈʠʩʫʥʦʢ 3.8 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʝʤʘ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʧʨʦʠʛʨʳʚʘʪʝʣʷ 

 

 

ɺ ʩʝʣʝʢʪʦʨʘʭ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʢʘʜʨʦʚ ʠ ʙʣʦʢʦʚ ʚʳʜʝʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ ʜʝʤʦʜʫʣʷʪʦʨʝ ʢʦʜʘ 

14/8 ʦʪ 14-ʨʘʟʨʷʜʥʳʭ ʩʠʤʚʦʣʦʚ ʢ 8-ʨʘʟʨʷʜʥʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʧʝʨʝʤʝʞʝʥʠʝ ʠ 

ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. ɺ ʩʝʣʝʢʪʦʨʝ ʩʫʙʢʦʜʦʚ ʚʳʜʝʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʟʘʧʠʩʘʥʘ ʚ ʩʫʙʢʘʥʘʣʳ P, Q, R, S, T, U, V, W.  

 

 

 



ʆʪʜʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʧʨʦʠʛʨʳʚʘʪʝʣʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ. 

 

ɺʦʧʨʦʩʳ: 

 

1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʘʪʯʠʢʦʚ 

2. ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

3. ʉʭʝʤʘ EFM-ʢʦʤʧʘʨʘʪʦʨʘ. 

 
1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʘʪʯʠʢʦʚ. 

       

        ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʣʝʞʝʥʠʝ ʟʘ ʜʦʨʦʞʢʦʡ ʧʠʪʦʚ (ʘʚʪʦʪʨʝʢʠʥʛ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʤʝʱʝʥʠʝʤ ʦʙʲʝʢʪʠʚʘ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʘʪʯʠʢʦʚ A, B, C, D, E, 

F ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.9. ʆʧʝʨʘʮʠʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ, ʚʢʣʶʯʘʝʤʳʝ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʘʪʯʠʢʦʚ, ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥʳ. ʉʫʤʤʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʤʦʥʪʘʞʥʳʤ ʩʧʦʩʦʙʦʤ (ʩʦʝʜʠʥʝʥʠʝ ʚʳʚʦʜʦʚ 

ʜʠʦʜʦʚ), ʘ ʚʳʯʠʪʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ. ɺʩʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʠʢʨʦʩʭʝʤʝ.  

 

                           

 
            

ʈʠʩʫʥʦʢ 3.9 ï ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʦʪ ʬʦʪʦʜʘʪʯʠʢʘ 

 

 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

     

ʋʧʨʦʱʝʥʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

(ʚrʩʦʢʦʯʘʩʪʦʪʥʦʛʦ) ʩʠʛʥʘʣʘ RF = (A +C) +(B +D) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.10. ʇʦ 

ʪʘʢʦʡ ʩʭʝʤʝ ʚʝʜʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʬʦʪʦʜʠʦʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʘʣʦʛʦʚʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʠʚʦʜʘʭ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ  

 



 

 

 

 

 

 

 

 

 

     

 

 
 

ʈʠʩʫʥʦʢ 3.10 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ɺʏ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

 

 ʊʦʢʠ ʬʦʪʦʜʠʦʜʦʚ ɸ, ʉ ʠ B, D ʧʦʧʘʨʥʦ ʩʫʤʤʠʨʫʶʪʩʷ ʥʘ ʚʭʦʜʥʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ɸ1 ʠ ɸ2. ʅʘ ʠʥʚʝʨʪʠʨʫʶʱʝʤ ʚʭʦʜʝ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ɸ3 ʧʦʣʫʯʘʝʤ ʩʫʤʤʫ  

RFʠʥʚ = ï (A + B + C + D), 

     ʈʘʟʤʘʭ RF-ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ ɸ3 ʩʦʩʪʘʚʣʷʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʤʠʢʨʦʩʭʝʤʳ ʫʩʠʣʠʪʝʣʷ ʧʦʨʷʜʢʘ 1,1é1,2 ɺ. ɽʛʦ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʤʝʨʥʦ ʥʘ 10 % 

ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʯʠʥʳ 

ʫʤʝʥʴʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʦʧʪʠʢʠ ʧʨʠʚʦʜʘ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ. ʉʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ RF-ʩʠʛʥʘʣʘ ʤʦʞʥʦ 

ʠʟʤʝʥʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʘ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ, ʥʘʧʨʠʤʝʨ ʀʄʉ LA9220M ʬʠʨʤʳ SANYO, ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʨʦʚʥʷ RF-ʩʠʛʥʘʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ 

ʫʩʠʣʝʥʠʷ ɸʈʋ (Automatic Gain Control ï AGC), ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʤʝʥʷʪʴ ʩʠʛʥʘʣ ʥʘ  

 3 ʜɹ. ɼʚʫʭʧʦʣʷʨʥʳʡ RF-ʩʠʛʥʘʣ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʬʦʨʤʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 3.11, , ʧʦʜʘʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ . 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʵʪʦʛʦ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʠʤʧʫʣʴʩʳ ʩʠʛʥʘʣʘ ʥʝ ʧʨʷʤʦʫʛʦʣʴʥʳ, ʘ ʧʦ 

ʬʦʨʤʝ ʙʣʠʞʝ ʢ ʧʦʣʫʧʝʨʠʦʜʘʤ ʠʩʢʘʞʝʥʥʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ.  

 

 

 
 
 ʈʠʩʫʥʦʢ 3.11 ï ʌʦʨʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ 

 

 



3. ʉʭʝʤʘ EFM-ʢʦʤʧʘʨʘʪʦʨʘ. 

 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ RF-ʩʠʛʥʘʣʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʦʛʨʝʰʥʦʩʪʝʡ ʢʨʘʪʥʘ ʧʝʨʠʦʜʫ 

ʩʠʥʭʨʦʯʘʩʪʦʪʳ f = 4,3218 ʄɻʮ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ 

EFM-ʢʦʤʧʘʨʘʪʦʨʦʤ (ʨʠʩʫʥʦʢ 3.12). ʆʪʜʝʣʴʥʳʝ ʫʟʣʳ ʩʭʝʤʳ ʨʠʩʫʥʢʘ 3.12 ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʨʠʚʦʜʘ).  

 
ʈʠʩʫʥʦʢ 3.12 ï ʉʭʝʤʘ EFM-ʢʦʤʧʘʨʘʪʦʨʘ 

 

RF-ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʥʝʠʥʚʝʨʪʠʨʫʶʱʠʡ ʚʭʦʜ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ɸ1. 

ʅʘ ʠʥʚʝʨʪʠʨʫʶʱʠʡ ʚʭʦʜ ʧʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʨʘʚʥʝʥʠʝ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʘ ʵʪʦʪ ʚʭʦʜ ʤʦʞʥʦ ʙʳʣʦ ʧʦʜʘʪʴ ʧʦʩʪʦʷʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ 

RF-ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʫʩʪʨʘʥʝʥʘ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʠʥʬʦʨʤʘʮʠʠ ʢ ʟʘʧʠʩʠ ʠʣʠ ʚʦʟʥʠʢʣʘ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʝʢʪʦʚ ʜʠʩʢʘ, 

ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʠʟʤʝʥʥʳʤ ʚʦ ʚʨʝʤʝʥʠ ʥʘʧʨʷʞʝʥʠʝʤ ʧʨʠʚʝʣʦ ʙʳ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʦʰʠʙʦʢ. ɺʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ ʤʦʛʣʘ ʙʳ ʜʦʩʪʠʛʘʪʴ 0,5. +   ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʩʭʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ EFM-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʠʤʧʫʣʴʩʦʚ. ʆʥʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʘ ʠʟ ʥʝʛʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʚʭʦʜʳ ʜʝʤʦʜʫʣʷʪʦʨʘ EFM-ʩʠʛʥʘʣʘ ʠ ʩʝʣʝʢʪʦʨʦʚ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʙʣʦʢʦʚ ʠ ʢʘʜʨʦʚ  

 

 

 

 

 

 
 

 



ʈʘʟʜʝʣ 3. ʋʩʠʣʠʪʝʣʠ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ. 

 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ  ʋɿʏ 

 

ɺʦʧʨʦʩʳ: 

 

      1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʋɿʏ 

2.ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

3. ɺʠʜʳ ʩʚʷʟʝʡ ʚ ʋɿʏ 

4. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʋɿʏ. 

     5.ʂʦʨʨʝʢʮʠʷ ɸʏʍ. 

   
1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʋɿʏ 

 

ʋʩʠʣʠʪʝʣʴ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ (ʋɿʏ) - ʵʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʫʩʠʣʠʚʘʶʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʟʘ 

ʩʯʝʪ ʵʥʝʨʛʠʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʭʦʜʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʋɿʏ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ. ɺ ʵʪʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʧʨʦʠʩʭʦʜʠʪ ʥʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ, ʝʩʣʠ ʚ ʫʩʠʣʠʪʝʣʝ 

ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ (ʇʋ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʫʩʠʣʝʥʠʝ 

ʩʠʛʥʘʣʦʚ ʠʩʪʦʯʥʠʢʘ ʜʦ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ    

 
          ʈʠʩʫʥʦʢ 4.1- ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ 

 

 

ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ (ʦʙʳʯʥʦ ʜʦ 250 - 1000 ʤɺ). ʇʋ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝʝ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʧʨʠ ʤʘʣʦʤ ʨʘʩʭʦʜʝ ʧʠʪʘʥʠʷ ʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ɺ ʇʋ ʪʘʢʞʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʨʝʛʫʣʠʨʦʚʢʠ (ʛʨʦʤʢʦʩʪʠ, ʪʝʤʙʨʦʚ ʠ ʪ. ʜ.). 

ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ (ʋʄ) ʧʨʦʠʟʚʦʜʠʪ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʳʭ 

ʯʘʩʪʦʪ ʧʦ ʪʦʢʫ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʂʇɼ ʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʠʩʢʘʞʝʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʚ ʋʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʚʳʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʋɿʏ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘʛʨʫʟʢʠ. 

 

 

2.ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ʇʋ, ʋʄ ʩʦʩʪʦʷʪ ʠʟ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ. ʋʩʠʣʠʪʝʣʴʥʳʡ ʢʘʩʢʘʜ 

ʩʪʨʦʠʪʩʷ ʥʘ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. ɸʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

(ʪʨʘʥʟʠʩʪʦʨʳ, ʤʠʢʨʦʩʭʝʤʳ), ʫʧʨʘʚʣʷʝʤʳʝ ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ, 



ʧʨʝʦʙʨʘʟʫʶʪ ʵʥʝʨʛʠʶ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʚ ʵʥʝʨʛʠʶ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ, ʦʩʫʱʝʩʪʚʣʷʷ ʫʩʠʣʝʥʠʝ. ʇʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʨʝʟʠʩʪʦʨʳ, 

ʢʦʥʜʝʥʩʘʪʦʨʳ, ʜʨʦʩʩʝʣʠ ʅʏ ʠ ʜʨ.) ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʋɿʏ: ɸ, ɺ, ɸɺ. 

 

ɺ ʨʝʞʠʤʝ ɸ ʨʘʙʦʯʝʡ ʷʚʣʷʝʪʩʷ ʩʝʨʝʜʠʥʘ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʠʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳ, ʥʦ ʩ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦʪ ʨʝʞʠʤ ʥʘʠʤʝʥʝʝ ʵʢʦʥʦʤʠʯʝʥ, ʪ. ʝ. ʂʇɼ ʤʘʣ. ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ ʯʝʨʝʟ ʫʩʠʣʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʝʩʪʴ ʩʠʛʥʘʣ 

ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʥʘ ʚʭʦʜʝ ʠʣʠ ʥʝʪ, ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʧʨʦʪʝʢʘʪʴ ʪʦʢʠ ʠ 

ʧʦʪʨʝʙʣʷʪʴʩʷ ʵʥʝʨʛʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʂʇɼ. ʈʝʞʠʤ ɸ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʇʋ, ʥʦ ʠʥʦʛʜʘ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚ ʋʄ ʧʨʠ ʫʣʫʯʰʝʥʠʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʫʱʝʨʙ ʵʢʦʥʦʤʠʯʝʩʢʠʤ. 

 

ɺ ʨʝʞʠʤʝ ɺ ʨʘʙʦʯʠʤ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʠʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʂʇɼ (ʪ. ʝ. ʵʥʝʨʛʝʪʠʯʝʩʢʠ 

ʵʢʦʥʦʤʠʯʝʥ), ʥʦ ʠ ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʤʠ ʥʝʣʠʥʝʡʥʳʤʠ 

ʠʩʢʘʞʝʥʠʷʤʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʥʘ ʚʭʦʜʝ 

ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʯʝʨʝʟ ʥʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʪʝʢʘʶʪ ʧʦʩʪʦʷʥʥʳʝ ʪʦʢʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʯʪʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʵʢʦʥʦʤʠʯʥʦ. ʈʝʞʠʤ B ʠʩʧʦʣʴʟʫʶʪ ʚ ʋʄ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ 

ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ ʂʇɼ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʋʄ ʩʪʨʦʷʪ ʧʦ ʜʚʫʭʪʘʢʪʥʳʤ ʩʭʝʤʘʤ. 

 

ʈʝʞʠʤ ɸɺ ʟʘʥʠʤʘʝʪ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ɸ ʠ ɺ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʋʄ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʫʪʘʥʘ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʘʩʩʳ ʫʩʠʣʠʪʝʣʝʡ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʦʣʦʞʝʥʠʶ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʥʘ 

ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. ʇʦʟʜʥʝʝ ʜʦʙʘʚʠʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʩʠʣʠʪʝʣʝʡ ʧʦ ʨʝʞʠʤʫ ʨʘʙʦʪʳ: ʢʣʶʯʝʚʦʡ ʠ ʪʦʢʦʚʳʡ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʠʣʠʪʝʣʝʡ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʷʤʦʡ ʧʝʨʝʜʘʯʠ ʧʦ ʪʦʢʫ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʪʘʢʦʛʦ ʢʘʢ 

ʙʠʧʦʣʷʨʥʳʡ ʠʣʠ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ, ʵʣʝʢʪʨʦʥʥʘʷ ʣʘʤʧʘ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʨʘʙʦʪʳ. ɺʳʙʦʨ ʨʘʙʦʯʝʡ ʪʦʯʢʠ 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʠʣʠʪʝʣʷ, ʪʘʢʠʝ ʢʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʠ ʢ.ʧ.ʜ. 
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ʈʠʩʫʥʦʢ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʠʣʠʪʝʣʝʡ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʩʘ ʫʩʠʣʠʪʝʣʷ ʧʦʣʴʟʫʶʪʩʷ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʴʥʘʷ ʧʨʦʭʦʜʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʤʝʥʷʝʪʩʷ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

  
ʈʠʩʫʥʦʢ 2. ʀʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʪʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 
 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʷʤʦʡ ʧʝʨʝʜʘʯʠ 

ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʢʘ ʢʦʣʣʝʢʪʦʨʘ (ʘʥʦʜʘ, ʩʪʦʢʘ) 

ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʥʘʣʦʛʦʚʳʭ (ʪʦʢʦʚʳʭ) ʨʝʞʠʤʦʚ: 

ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ A ð ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ B ð ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ C ð ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʚʳʙʠʨʘʝʪʩʷ ʥʠʞʝ ʥʘʯʘʣʘ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʫʩʠʣʝʥʠʝ ʪʦʣʴʢʦ ʏʄ ʩʠʛʥʘʣʦʚ) 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʫʩʠʣʠʪʝʣʷʭ ʵʪʠʭ ʢʣʘʩʩʦʚ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ 

ʨʠʩʫʥʢʦʤ 2.3. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʳ ʚʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʚʳʭʦʜʥʦʛʦ 
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ʪʦʢʘ ʪʨʘʥʟʠʩʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʥʘ ʚʭʦʜ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʚʨʝʤʝʥʥʳʭ ʜʠʘʛʨʘʤʤ, 

ʫʩʠʣʠʪʝʣʠ ʢʣʘʩʩʦʚ B ʠ C ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʠ ʜʣʷ ʝʝ 

ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʬʠʣʴʪʨʘʮʠʷ 

ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʪʘʢʪʥʳʭ ʩʭʝʤ. 

 

  
ʈʠʩʫʥʦʢ 3. ʇʦʣʦʞʝʥʠʝ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʚ ʫʩʠʣʠʪʝʣʷʭ ʢʣʘʩʩʘ A, B ʠ C 
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ʈʘʙʦʪʘ ʫʩʠʣʠʪʝʣʷ ʚ ʢʣʶʯʝʚʦʤ ʨʝʞʠʤʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠ ʫʩʠʣʝʥʠʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ. ɺ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʠ ʨʝʞʠʤʳ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʨʦʩʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʫʩʠʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʚ ʣʠʪʝʨʘʪʫʨʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʣʶʯʝʚʦʡ ʨʝʞʠʤ ʦʧʠʩʳʚʘʝʪʩʷ 

ʧʦ ʨʘʟʥʦʤʫ. ɺ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʫʩʠʣʠʚʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʣʶʯʝʚʳʭ ʨʝʞʠʤʦʚ: 

ʢʣʘʩʩ D ð ʪʨʘʥʟʠʩʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʢʣʶʯʝʚʦʤ ʨʝʞʠʤʝ 

ʟʚʫʢʦʚʳʝ ʫʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ D ð ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʦʨʤʳ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʐʀʄ ʠʣʠ Ɇȹ-ʤʦʜʫʣʷʮʠʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʫʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ ʢʣʘʩʩʘ D ð ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʜʫʣʷʮʠʷ 

ʥʝ ʪʨʝʙʫʝʪʩʷ, ʦʥʘ ʫʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʫʩʠʣʠʚʘʝʤʦʤ ʩʠʛʥʘʣʝ. ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ 

ʥʝʠʟʤʝʥʥʘ, ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʯʘʩʪʦʪʝ ʠ ʬʘʟʝ ʩʠʛʥʘʣʘ 

ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ E ð ʵʪʦ ʫʟʢʦʧʦʣʦʩʥʳʡ ʫʩʠʣʠʪʝʣʴ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʛʣʘʩʫʶʱʠʭ ʮʝʧʝʡ ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦʙʳ ʪʦʢ ʯʝʨʝʟ ʫʩʠʣʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ 

ʧʨʦʪʝʢʘʣ ʧʨʠ ʥʫʣʝʚʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʥʝʩʫʱʘʷ. ʇʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʫʛʣʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ. 

ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ F ð ʵʪʦ ʫʟʢʦʧʦʣʦʩʥʳʡ ʫʩʠʣʠʪʝʣʴ ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʯʘʷ ʪʦʯʢʘ 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʘʢ ʜʣʷ ʢʣʘʩʩʘ B, ʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʢʦʥʪʫʨʥʳʡ ʬʠʣʴʪʨ, ʬʦʨʤʠʨʫʶʱʠʡ ʧʨʷʤʦʫʛʦʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʣʣʝʢʪʦʨʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʫʟʢʦʧʦʣʦʩʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢ.ʧ.ʜ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʷ 

ʢʣʘʩʩʘ B. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʥʘ 

ʢʦʣʣʝʢʪʦʨʝ ʠʣʠ ʩʪʦʢʝ ʪʨʘʥʟʠʩʪʦʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʭʦʨʦʰʦ ʦʧʠʩʘʥ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʦʜʥʘʢʦ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʥ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʢʣʘʩʩ F. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʠʣʠʪʝʣʠ ʢʣʘʩʩʦʚ C, E, F ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʠʣʝʥʠʷ 

ʫʟʢʦʧʦʣʦʩʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʚʳʩʦʢʠʤ ʢ.ʧ.ʜ. ʋʩʠʣʠʪʝʣʠ ʢʣʘʩʩʦʚ A, 

B, D ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ, ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʠʣʠ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʚ BaseBand 

ʜʠʘʧʘʟʦʥʝ. ʇʨʠ ʵʪʦʤ ʢʣʘʩʩ B ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʣʴʢʦ ʚ ʜʚʫʭʪʘʢʪʥʳʭ 

ʢʘʩʢʘʜʘʭ. ʋʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ A ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʜʣʷ ʫʩʠʣʝʥʠʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ ʝʩʣʠ ʙʦʣʝʝ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʫʩʠʣʠʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʣʠʥʝʡʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ. ʋʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ B ʪʦʞʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ. 

 

3. ɺʠʜʳ ʩʚʷʟʝʡ 

 

ɺ ʋɿʏ ʤʝʞʜʫ ʫʩʠʣʠʪʝʣʴʥʳʤʠ ʢʘʩʢʘʜʘʤʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʣʝ ʜʫʶʱʠʝ 

ʩʚʷʟʠ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ, ʨʝʟʠʩʪʠʚʥʦ-ʝʤʢʦʩʪʥʘʷ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ (ʨʠʩʫʥʦʢ 

4.2). 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʚʷʟʝʡ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ (ʨʠʩʫʥʦʢ 4.2, ʘ) ʫʧʨʦʱʘʝʪʩʷ ʩʭʝʤʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʠ ʠʩʢʘʞʝʥʠʷ, ʥʦ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʤʝʞʜʫ ʢʘʩʢʘʜʘʤʠ, 

ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʤʘʣ ʂʇɼ (ʥʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʢʘʩʢʘʜʦʚ). ʈʝʟʠʩʪʠʚʥʦ-ʝʤʢʦʩʪʥʘʷ ʩʚʷʟʴ (ʨʠʩʫʥʦʢ 4.2, ʙ) ʫʧʨʦʱʘʝʪ ʧʦʩʪʨʦʝʥʠʝ 

http://digteh.ru/Sxemoteh/RejRab/D/
http://digteh.ru/Sxemoteh/RejRab/E/
http://digteh.ru/Sxemoteh/RejRab/F/


ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ, ʪʘʢ ʢʘʢ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ 

ʥʝʟʘʚʠʩʠʤʳ (ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ), ʥʦ ʧʨʠ ʥʝʡ 

ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʂʇɼ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʩʚʷʟʴ (ʨʠʩʫʥʦʢ 4.2, ʚ) ʜʘʝʪ ʚʳʩʦʢʠʡ ʂʇɼ (ʠʟ-ʟʘ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ). ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʥʝʟʘʚʠʩʠʤʳ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʢʘʩʢʘʜʦʚ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʛʘʙʘʨʠʪʳ 

ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʥʦʩʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ. 

ɺ ʋɿʏ ʠʤʝʶʪʩʷ ʨʝʛʫʣʠʨʦʚʢʠ ʛʨʦʤʢʦʩʪʠ, ʪʝʤʙʨʘ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʛʫʣʷʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ 

ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ. ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʙʨʘ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʫʩʠʣʝʥʠʝ (ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʱʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ) ʩʠʛʥʘʣʘ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ ʠ ʯʘʱʝ ʚʩʝʛʦ 

ʥʘ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪʘʭ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɺ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʋɿʏ 

ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʙʨʘ ʧʨʠʤʝʥʷʶʪ ʵʢʚʘʣʘʡʟʝʨ - ʤʥʦʛʦʧʦʣʦʩʥʳʡ ʨʝʛʫʣʷʪʦʨ 

ʪʝʤʙʨʘ, ʠʟʤʝʥʷʶʱʠʡ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 

ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

 
 

ʈʠʩʫʥʦʢ 4.2 ï ɺʠʜʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʘʩʢʘʜʘʤʠ 

ʘ)ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ; ʙ) ʨʝʟʠʩʪʠʚʥʦ-ʝʤʢʦʩʪʥʘʷ; ʚ) ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.3 ï ʉʪʨʫʢʪʫʨʘ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 

ɺ ʙʳʪʦʚʦʡ ʈʕɸ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʝ ʋɿʏ. ʇʨʠ 

ʤʦʥʦʬʦʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʟʚʫʢʦʧʝʨʝʜʘʯʠ ʧʝʨʝʜʘʝʪʩʷ ʦʜʠʥ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʘ ʧʨʠ 

ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʡ - ʥʝʩʢʦʣʴʢʦ. ɺ ʠʜʝʘʣʴʥʦʡ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʘʞʜʦʤʫ 

ʠʩʪʦʯʥʠʢʫ ʟʚʫʢʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʡ ʢʘʥʘʣ, ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʚʫʭʢʘʥʘʣʴʥʘʷ ʩʪʝʨʝʦʬʦʥʠʷ. ʉʪʝʨʝʦʬʦʥʠʯʝʩʢʠʡ ʋɿʏ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʠʜʝʥʪʠʯʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʠ ʦʙʱʝʛʦ ʙʣʦʢʘ ʨʝʛʫʣʠʨʦʚʦʢ (ʨʠʩʫʥʦʢ 4.3). 

 



4. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʋɿʏ . 

Ǐ 

Ǐʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠ  ̫ ʧʦ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʶ, ʪʦʢʫ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʦ ʤʦʱʥʦʩʪʠ ʂʈ = Pʚʳʭ/Pʚʭ, ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʂʠ = 

Uɺʓʍ/Uʚʭ ʧʦ ʪʦʢʫ  KI=Iɺʔ1ʍ/Iɺʍ (ʩʤ. ʨʠʩ. 7.1). ɺʳʨʘʞʝʥʠʷ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʩʠʣʝʥʠʷ ʚ ʜʝʮʠʙʝʣʘʭ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: ʂʈ = 10 lg ʂʈ, ʂU  = 20 lg ʂU, K1 = 20 lg 

K1. 

Ǐ ɸʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʕʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʘʤʧʣʠʪʫʜʳ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫʩʠʣʠʪʝʣʷ, ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ, ʦʪ 

ʯʘʩʪʦʪʳ ʫʩʠʣʠʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʘʤʧʣʠʪʫʜʝ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʃʏʍ ʋɿʏ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʦʢ 4.4 

ʅʘ ʨʠʩʫʥʢʝ 4.4, ʘ, ʙ ʧʦʢʘʟʘʥʳ ɸʏʍ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ Uɺʔ|ʍ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ KU ʦʪ ʯʘʩʪʦʪʳ. ʅʘ ʨʠʩʫʥʢʝ 4.4, ʚ ʧʨʠʚʝʜʝʥʳ ɸʏʍ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʂu, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʜʝʮʠʙʝʣʘʭ, ʥʘ ʨʠʩʫʥʢʝ 4.4, ʛ -ɸʏʍ ʜʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʂʠ1ʂ{) (ʜɹ) ʦʪ ʯʘʩʪʦʪʳ, ʛʜʝ ʂ0 - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

(ʥʦʤʠʥʘʣʴʥʳʡ) ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʯʘʩʪʦʪʝ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʦʙʳʯʥʦ 1 ʢɻʮ ʠʣʠ 

400 ɻʮ). 

Ǐ ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʫʩʠʣʠʚʘʝʤʳʭ ʯʘʩʪʦʪ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ. ɻʨʘʥʠʯʥʳʝ ʯʘʩʪʦʪʳ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ FH ʠ FB - ʵʪʦ ʯʘʩʪʦʪʳ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʂ0. ʆʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʚ ã2 ʨʘʟ ʠʣʠ ʥʘ -3 ʜɹ.ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ - ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ KUmax ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ KUmin ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʜʝʮʠʙʝʣʘʭ: 

 M=20lg(KUmaxI  ʂUʪin), 

ʛʜʝ ʟʥʘʯʝʥʠʷ KUmax, KUmin ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.4, ʙ; 

ʄ = KUmax- KUmin. 

ʛʜʝ KUmax, KUmin ʚʳʨʘʞʝʥʳ ʚ ʜʝʮʠʙʝʣʘʭ ( ʨʠʩʫʥʦʢ 4.4. ʚ). ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ɸʏʍ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂ0, ʠ 

ʪʦʛʜʘ ʦʥʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ (ʜɹ) (ʨʠʩʫʥʦʢ 4.4, ʘ): 

ʄ+ = 20 lg (Uo/Umin); ʄ- = 20 lg (Uo/Umin) 

ʇʨʠ ʙʦʣʴʰʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ɸʏʍ ʚʦʟʥʠʢʘʶʪ ʯʘʩʪʦʪʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʨʘʟʥʳʝ ʯʘʩʪʦʪʳ ʫʩʠʣʠʚʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

 

ʈʠʩʫʥʦʢ 4.4 ï ɸʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ 

 



 

Ǐ ʅʝʣʠʥʝʡʥʳʝ (ʛʘʨʤʦʥʠʯʝʩʢʠʝ) ʠʩʢʘʞʝʥʠʷ. 

ʆʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʫʩʠʣʠʪʝʣʝ ʨʘʜʠʦʵʣʝʤʝʥʪʦʚ ʩ 

ʥʝʣʠʥʝʡʥʳʤʠ. ʇʨʠʟʥʘʢʦʤ ʪʘʢʠʭ ʠʩʢʘʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʚ 

ʚʳʭʦʜʥʦʤ ʩʠʛʥʘʣʝ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ (2f, 3f, 4fʠ ʪ. 

ʜ.) ʧʨʠ ʦʜʥʦʩʠʛʥʘʣʴʥʦʤ (ʩʠʥʫʩʦʠʜʘʣʴʥʦʤ) ʚʭʦʜʥʦʤ ʢʦʣʝʙʘʥʠʠ ʩ ʯʘʩʪʦʪʦʡ f ʠʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʯʘʩʪʦʪ ʪʠʧʘ (f1+f2), (2f1+f2),(f1+2f2)  ʧʨʠ ʜʚʫʭʩʠʛʥʘʣʴʥʦʤ 

ʚʭʦʜʥʦʤ ʢʦʣʝʙʘʥʠʠ ʩ ʯʘʩʪʦʪʘʤʠ f1 ʠ f2
 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʪʘʢʠʭ ʠʩʢʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ: 

 

 
ʛʜʝ ʂʛ2 = U2/U1, ʂʛ3 = U3/U1, é ʂʛn = Un/U1;U1, U2 Un-ʘʤʧʣʠʪʫʜʳ ʧʝʨʚʦʡ 

ʠ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ. 

ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ. 

Ǐɸʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ɸʍ). ʕʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʘʤʧʣʠʪʫʜʳ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫʩʠʣʠʪʝʣʷ ʦʪ ʘʤʧʣʠʪʫʜʳ ʚʭʦʜʥʦʛʦ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ. ɸʍ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4.5 

 

 

 

 
ʈʠʩʫʥʦʢ 4.5 ï ɸʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ 

 

Ǐɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʘʤʧʣʠʪʫʜ. ʕʪʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʘʤʧʣʠʪʫʜ ʩʠʛʥʘʣʦʚ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʠʣʝʥʳ ʜʘʥʥʳʤ ʫʩʠʣʠʪʝʣʝʤ ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʷʭ ʠ 

ʫʨʦʚʥʝ ʰʫʤʦʚ, ʜɹ: 

 
Ǐ ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʥʦʤ.ʚʳʭ ʠ ʚʳʭʦʜʥʘʷ ʤʦ ʥɦʦʩʪʴ ʈʥʦʤ. ʚʳʭ 

, ʦʛʨʘʥʠʯʝʥʥʳʝ ʠʩʢʘʞʝʥʠʷʤʠ (ʥʦʤʠʥʘʣʴʥʳʝ). ʕʪʦ ʪʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ 

ʫʩʠʣʠʪʝʣʷ ʠ ʤʦʱʥʦʩʪʴ, ʦʪʜʘʚʘʝʤʘʷ ʚ ʥʘʛʨʫʟʢʫ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʂʛ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʠ. ʅʘʧʨʷʞʝʥʠʝ ʠʥʦʤ.ʚʳʭ ʠ ʤʦʱʥʦʩʪʴ ʈʥʦʤ. ʚʳʭ ʩʚʷʟʘʥʳ 

ʬʦʨʤʫʣʦʡ 

 

 



Ǐ M aʢ ʠ ʤ a ʣ ʴ ʥ ʘ  ̫ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʈʤʘʭ. ʚʳʭ . ʕʪʦ ʤʦʱʥʦʩʪʴ, 

ʦʪʜʘʚʘʝʤʘʷ ʫʩʠʣʠʪʝʣʝʤ ʚ ʥʘʛʨʫʟʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂɻ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ɼʆ 5 ʠʣʠ 10%. 

Ǐ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Uʯ. ʕʪʦ ʪʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʠʛʥʘʣʘ 

ʥʘ ʚʭʦʜʝ ʫʩʠʣʠʪʝʣʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

(ʥʘʧʨʷʞʝʥʠʝ) ʧʨʠ ʟʘʜʘʥʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʂʛ. 

Ǐ ʅʘʣʠʯʠʝ ʧʦʤʝʭ (ʩʦʙʩʪʚʝʥʥʳʝ ʰʫʤʳ, ʬʦʥ, ʩʘʤʦʚʦʟʙʫʞʜʝʥʠʝ). 

ɼʣʷ    ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ   ʦʮʝʥʢʠ    ʧʦʤʝʭ   ʚ ʫʩʠʣʠʪʝʣʝ ʚʚʦʜʷʪʩʷ: ʫʨʦʚʝʥʴ 

ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ  ɼʰ=20lg(Uʥʦʤ. ʚʳʭ /U  h),ʛʜʝ U  h- ʥʘʧʨʷʞʝʥʠʝ ʬʦʥʘ ʥʘ ʚʳʭʦʜʝ 

ʫʩʠʣʠʪʝʣʷ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʝʛʦ ʚʭʦʜʘ ʥʘ ʵʢʚʠʚʘʣʝʥʪ ʩʠʛʥʘʣʘ; 

ʋʨʦʚʝʥʴ ʬʦʥʘ 

ɼʬ=20lg(Uʥʦʤ. ʚʳʭ /Uʬ ), Uʬ ïʥʘʧʨʷʞʝʥʠʝ ʬʦʥʘ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ (ʯʘʱʝ 

ʚʩʝʛʦ  ʠʟʤʝʥʷʶʪ ʥʘʧʨʷʞʝʥʠʝ Uʬ ʥʘ ʯʘʩʪʦʪʝ ʩʝʪʠ 50 ɻʮ ʠ ʢʨʘʪʥʳʭ ʝʡ ʧʨʠ ʟʘʢʦ-

ʨʦʯʝʥʥʦʤ ʚʭʦʜʝ ʥʘ ʵʢʚʠʚʘʣʝʥʪ ʩʠʛʥʘʣʘ). 

Ǐ ʇʨʝʜʝʣʳ ʨʝʛʫʣʠʨʦʚʢʠ ʛʨʦʤʢʦʩʪʠ. ʕʪʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ ʧʨʠ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ 

ʛʨʦʤʢʦʩʪʠ, ʜɹ: 

ʇʛ=20lg(Umax /Umin ),  

ɻʜʝ Umax ʠ UM I N  - ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ ʧʨʠ ʢʨʘʡʥʠʭ ʧʦ-

ʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ ʛʨʦʤʢʦʩʪʠ. 

Ǐ ʇʨʝʜʝʣʳ ʨʝʛʫʣʠʨʦʚʢʠ ʪ ʝ ʤ ʙ ʨ ʦ ʚ . ʕʪʦ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ ʪʝʤʙʨʘ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʨʘʡʥʠʭ ʯʘʩʪʦʪ Fʥ ʠ FB ʧʦ 

ʦʪʥʦʰʝʥʠʠ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʝ (ʦʙʳʯʥʦ 1 ʢɻʮ): 

ʊʥ.ʯ.=20lg(Uʥ.ʯ. /U0 ), ʊʚ.ʯ. ʏ.=20lg(Uʚ. ʯ. /U0 ), 

ʛʜʝ Uʥ.ʯ.  - ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʠʣʠʪʝʣʷ ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʦʪʝ ʜʠʘʧʘʟʦʥʘ 

ʧʨʠ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ ʪʝʤʙʨʘ ʅʏ; Uʚ.ʯ. - ʚʭrʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʫʩʠʣʠʪʝʣʷ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʦʪʝ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ 

ʪʝʤʙʨʘ ɺʏ; U0 - ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʠʣʠʪʝʣʷ ʥʘ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʝ ʜʠʘʧʘʟʦʥʘ 

(1 ʢɻʮ). 

Ǐ ʇʨʝʜʝʣʳ ʨʝʛʫʣʠʨʦʚʢʠ ʩ ʪ ʝ ʨʝ ʦ ʙ ʘ ʣ ʘ ʥ ʩ ʘ (ʜʣʷ ʩʪʝʨʝʦʬʦ-

ʥʠʯʝʩʢʠʭ ʫʩʠʣʠʪʝʣʝʡ). ʕʪʦ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʫʩʠʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʢʘʥʘʣʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʦʤʫ, ʜɹ: 

ʇʩʙ = 20 Ig (KA  /KB), 

ʛʜʝ ʂɸ ʠ ʂɺ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʠʣʝʥʠʷ ʢʘʥʘʣʦʚ ɸ (ʣʝʚʦʛʦ) ʠ ɺ (ʧʨʘʚʦʛʦ) 

ʧʨʠ ʢʨʘʡʥʠʭ ʧʦʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ ʩʪʝʨʝʦʙʘʣʘʥʩʘ. 

Ǐ ʇʝʨʝʭʦʜʥʦʝ ʟʘʪʫʭʘʥʠʝ ʠʟ ʢʘʥʘʣʘ ʚ ʢʘʥʘʣ ʠ ʨʘʟʜʝʣʝʥʠʝ 

ʢʘʥʘʣʦʚ (ʜʣʷ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʭ ʫʩʠʣʠʪʝʣʝʡ): 

ʣʝʚʦʛʦ (ɸ) ʚ ʧʨʘʚʳʡ (ɺ) ʇʣ.ʧ. = 20 lg ((ʇʣ)ʧ/(ʇʧ)ʣ); 

ʧʨʘʚʦʛʦ ʚ ʣʝʚʳʡ ʇʧ.ʣ. = 20 lg ((ʇʧ)ʣ/(ʇʣ)ʧ); 

ʣʝʚʦʛʦ ʦʪ ʧʨʘʚʦʛʦ        ɼʣ.ʧ. = 20 lg ((Uʣ)ʣ/(Uʣ)ʧ); 

ʧʨʘʚʦʛʦ ʦʪ ʣʝʚʦʛʦ ɼʧ.ʣ. = 20 lg ((Uʧ)ʧ/(Uʧ)ʣ), ʛʜʝ (Uʣ)ʣ, (Uʧ)ʧ - ʥʦʤʠʥʘʣʴʥʳʝ 

ʚʳʭʦʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʢʘʥʘʣʦʚ; (Uʃ)ʃ - 

ʥʘʧʨʷʞʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʣʝʚʦʛʦ ʢʘʥʘʣʘ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʦʪ ʥʝʛʦ 

ʠʩʪʦʯʥʠʢʝ ʩʠʛʥʘʣʘ; (Uʇ)ʇ - ʥʘʧʨʷʞʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʧʨʘʚʦʛʦ ʢʘʥʘʣʘ ʧʨʠ 

ʦʪʢʣʶʯʝʥʥʦʤ ʦʪ ʥʝʛʦ ʠʩʪʦʯʥʠʢʝ ʩʠʛʥʘʣʘ. 

Ǐ ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ Pʧʦʪʨ 



ʇʘʨʘʤʝʪʨʳ ʋɿʏ ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ 

ʙʳʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ. ʏʝʤ ʚʳʰʝ ʵʪʘ ʛʨʫʧʧʘ ʩʣʦʞʥʦʩʪʠ, ʪʝʤ ʙʦʣʝʝ ʞʝʩʪʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʘʨʘʤʝʪʨʘʤ, ʪ. ʝ. ʢ ʢʘʯʝʩʪʚʫ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ. 

ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ Hi-Fi, ʦʪ ʩʣʦʚ High Fidelity 

(ʚʳʩʦʢʘʷ ʚʝʨʥʦʩʪʴ). ʈʘʟʨʘʙʦʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʥʘ Hi-Fi, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʋɿʏ ʢʘʢ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ 

ʘʧʧʘʨʘʪʫʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʘʧ-

ʧʘʨʘʪʫʨʳ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ Hi-Fi-ʫʩʪʨʦʡʩʪʚʘʤ. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʤʝʨʝʥʥʦʤʫ ʢʘʯʝʩʪʚʫ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴʶ 

ʚʳʧʫʩʢʘʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʘʧʧʘʨʘʪʫʨʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʋɿʏ) 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʝʤ Hi-Fi. ɽʝ ʥʘʟʳʚʘʶʪ High-End (ʢʦʥʝʮ ʠʣʠ ʧʨʝʜʝʣ 

ʩʦʚʝʨʰʝʥʩʪʚʘ). 

ʋɿʏ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

ʧ̔̀ʦ ʪʠʧʫ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ - ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧʘʭ, ʙʠʧʦʣʷʨʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʘʭ, ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ, ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ; 

ʧ̔̀ʦ ʪʠʧʫ ʫʩʠʣʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ - ʫʩʠʣʠʪʝʣʠ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ; 

ʧ̔̀ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʨʠʟʥʘʢʘʤ - ʧʦʣʥʳʡ ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʩʠʣʠʪʝʣʴ, 

ʩʦʜʝʨʞʘʱʠʡ ʇʋ ʠ ʋʄ; ʇʋ ʩ ʨʝʛʫʣʷʪʦʨʘʤʠ ʛʨʦʤʢʦʩʪʠ, ʪʝʤʙʨʘ ʠ ʢʦʤʤʫʪʘʪʦʨʦʤ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ; ʋʄ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʠ ʚ ʥʘʛʨʫʟʢʝ. 

  

5. ʂʦʨʨʝʢʮʠʷ ɸʏʍ. 

 

ɺ ʇʋ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢʮʠʷ ɸʏʍ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʧʝʡ ʢʦʨʨʝʢʮʠʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ R-C-L-ʵʣʝʤʝʥʪʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʮʝʧʴ ʩʠʛʥʘʣʘ ʠʣʠ ʚ ʮʝʧʴ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʝʜʫʩʠʣʠʪʝʣʠ-ʢʦʨʨʝʢʪʦʨʳ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ 

R-C-L-ʵʣʝʤʝʥʪʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʮʝʧʴ ʩʠʛʥʘʣʘ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʦʢ 4.6. 

 
ʈʠʩʫʥʦʢ 4.6 ï ʇʨʦʩʪʝʡʰʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʮʝʧʠ 



ʂʦʨʨʝʢʪʠʨʫʶʱʘʷ ʮʝʧʴ ʉ1, R1 ʥʘ ʨʠʩʫʥʢʝ 4.6, ʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʘʣʫ ɸʏʍ ʚ 

ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ, ʥʘ ʨʠʩʫʥʢʝ 4.6, ʙ - ʢ ʟʘʚʘʣʫ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʥʠʞʥʠʭ 

ʯʘʩʪʦʪ, ʥʘ ʨʠʩ ʨʠʩʫʥʢʝ 4.6, ʚ - ʢ ʧʦʜʲʝʤʫ ɸʏʍ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ, ʘ ʥʘ 

ʨʠʩʫʥʢʝ 4.6. ʛ - ʢ ʟʘʚʘʣʫ ɸʏʍ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ. 

ɺ ʫʩʠʣʠʪʝʣʷʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʆʉ. ʆʥʠ ʩʣʫʞʘʪ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʢʦʨʨʝʢʮʠʷ ɸʏʍ, ʫʤʝʥʴʰʝʥʠʝ ʥʝ-

ʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ), ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.6. 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (ʆʉ) - ʵʪʦ ʧʝʨʝʜʘʯʘ ʯʘʩʪʠ ʵʥʝʨʛʠʠ ʩʠʛʥʘʣʘ ʩ ʚʳʭʦʜʘ 

ʫʩʠʣʠʪʝʣʷ ʥʘ ʝʛʦ ʚʭʦʜ. ɽʩʣʠ ʬʘʟʳ ʢʦʣʝʙʘʥʠʡ ʚʭʦʜʘ ʠ ʮʝʧʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʩʦʚʧʘʜʘʶʪ, - ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʆʉ, ʘ ʝʩʣʠ ʥʝ ʩʦʚʧʘʜʘʶʪ, - ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʆʉ. ɺ 

ʋɿʏ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʆʉ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʆʉ ʤʦʞʝʪ ʙʳʪʴ ʧʠ ʪʦʢʫ, 

ʥʘʧʨʷʞʝʥʠʶ, ʧʘʨʘʣʣʝʣʴʥʦʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ. ɽʩʣʠ ʚ ʩʭʝʤʝ 

ʥʘ ʨʠʩ. 7.15 Rʦ.ʩ.= 0, ʪʦ ʆʉ ʧʦ ʥʘʧʨʷʞʝʥʠʶ; R2  = 0, ʪʦ ʆʉ ʧʦ ʪʦʢʫ; Rʦ.ʩ. = ʆ, R2 = 

ʆ, ʆʉ ʩʤʝʰʘʥʥʘʷ; R3 = ʆ, ʆʉ ʧʘʨʘʣʣʝʣʴʥʘʷ; R2 = ʆ, ʆʉ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ; R2 = 

ʆ, R3 = ʆ, ʆʉ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ. 

  
ʉʭʝʤʦʪʝʭʥʠʢʘ ʋɿʏ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʋɿʏ. 

2. ʕʤʠʪʪʝʨʥʳʝ ʠ ʠʩʪʦʢʦʚʳʝ ʧʦʚʪʦʨʠʪʝʣʠ. 

3. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ. 

4. ʂʘʩʢʘʜʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʷʭ.  

5. ʈʝʛʫʣʠʨʦʚʢʠ ʚ ʋɿʏ 

6. ʕʢʚʘʣʘʡʟʝʨ  r

7. ʋʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ. 

8. ʋʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ ʥʘ ʉʀʊ-ʪʨʘʥʟʠʩʪʦʨʘʭ 

 
1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʋɿʏ. 

 

ɺ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʣʥʳʭ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ) ʫʩʠʣʠʪʝʣʷʭ ʚ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʇʋ ʧʨʠʤʝʥʷʶʪ ʢʦʤʤʫʪʘʪʦʨʳ ʚʭʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ: 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʢʣʶʯʘʪʴ ʢ ʚʭʦʜʘʤ ʫʩʠʣʠʪʝʣʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʠʛʥʘʣʘ ʠ ʢʦʤʤʫʪʠʨʦʚʘʪʴ ʵʪʠ ʩʠʛʥʘʣʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʠʣʠ 

ʟʘʧʠʩʠ; ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʠ ʯʘʩʪʦʪʥʫʶ ʢʦʨʨʝʢʮʠʶ 

ʩʠʛʥʘʣʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʭʦʜʘʤ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʫʩʠʣʠʪʝʣʷ-ʢʦʨʨʝʢʪʦʨʘ; 

ʧʦʜʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʵʢʚʘʣʘʡʟʝʨʳ, ʮʚʝʪʦʤʫʟʳʢʘʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʠ ʪ. ʜ.). ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʪʘʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʙʣʦʢʦʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ. ʉʭʝʤʘ ʧʨʦʩʪʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʚʭʦʜʦʚ 

ʋɿʏ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.7. 

ɼʘʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʙʦʨ ʯʝʪʳʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʘ 

(ʚʭʦʜʳ XS1-XS4) ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʫʩʠʣʠʪʝʣʶ ʤʦʱʥʦʩʪʠ (ʚʳʭʦʜ XS6) ʠ 

ʤʘʛʥʠʪʦʬʦʥʫ (ʚʳʭʦʜ XS5). ʕʣʝʤʝʥʪʳ DD1.1, DD1.2, DD4. HG1, DD2, DD6, DD4 



ʦʙʨʘʟʫʶʪ ʢʦʤʤʫʪʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʤʘʛʥʠʪʦʬʦʥʦʤ, a DD1.3, DD1.4, DD3, DD5, 

HG2, DD7 - ʨʘʙʦʪʘʶʱʠʡ ʩ ʫʩʠʣʠʪʝʣʝʤ ʤʦʱʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʢʦʤʤʫʪʘʪʦʨʘ ʥʘ ʚʳʭʦʜ XS6 (ʢ ʫʩʠʣʠʪʝʣʶ ʤʦʱʥʦʩʪʠ). 

ʆʜʥʦʚʠʙʨʘʪʦʨ (ʵʣʝʤʝʥʪʳ DD1.3, DD1.4, ʉ2, R4, R2) ʫʩʪʨʘʥʷʝʪ ʜʨʝʙʝʟʞʘʥʠʝ 

ʢʦʥʪʘʢʪʦʚ ʢʥʦʧʢʠ SB3. ʇʨʠ ʝʝ ʥʘʞʘʪʠʠ ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ DD3 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʞʘʪʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ, ʪ. ʝ. ʆ - 1 - 2 - 3 ʠ ʦʧʷʪʴ 0- 1- 2- 3 . ʇʨʠ ʵʪʦʤ ʥʘ ʚʭʦʜʝ 10 DD3 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʦʛʠʯʝʩʢʘʷ ç1è (ʢʦʥʜʝʥʩʘʪʦʨ ʉ4 ʟʘʨʷʞʝʥ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R6). 

ɼʚʦʠʯʥʳʡ ʢʦʜ ʩʦʜʝʨʞʠʤʦʛʦ ʩʯʝʪʯʠʢʘ DD3 ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʦʤʤʫʪʘʪʦʨ DD7, 

ʧʦʜʢʣʶʯʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ ʢ ʚʳʭʦʜʫ XS6, ʘ ʪʘʢʞʝ ʥʘ ʜʝʰʠʬʨʘʪʦʨ DD5 ʠ 

ʠʥʜʠʢʘʪʦʨ HG2, ʢʦʪʦʨʳʡ ʚʳʩʚʝʯʠʚʘʝʪ ʥʦʤʝʨ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʚʭʦʜʘ. 

ɺ ʇʋ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʷʪ ʟʚʫʢʦʚʦʡ 

ʩʧʝʢʪʨ ʥʘ ʨʷʜ ʢʘʥʘʣʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʧʦʢʘʥʘʣʴʥʦʝ 

ʫʩʠʣʝʥʠʝ (ʤʥʦʛʦʢʘʥʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ). ʂ ʇʋ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʨʦʤʝ ʵʢʚʘʣʘʡʟʝʨʘ. ʂ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʩʧʝʢʪʨʘ, ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʨʦʮʝʩʩʦʨʳ DSP 

(DIGITAL  SIGNAL PROCESSOR). ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʋɿʏ. ʄʥʦʛʦʢʘʥʘʣʴʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʩʧʝʢʪʨʘ ʦʙʳʯʥʦ ʦʙʲʝʜʠʥʝʥʳ ʩ 

ʵʢʚʘʣʘʡʟʝʨʘʤʠ ʠ ʠʟʤʝʨʷʶʪ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ ʨʷʜʝ ʯʘʩʪʦʪʥʳʭ ʧʦʣʦʩ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʝʘʣʴʥʳʤ ʩʧʝʢʪʨʦʤ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʠ ʧʨʠʤʝʥʷʪʴ 

ʨʝʛʫʣʷʪʦʨʳ ʪʝʤʙʨʘ. 

ɺʦʩʧʨʠʷʪʠʝ ʟʚʫʢʘ ʚ ʢʦʥʮʝʨʪʥʦʤ ʟʘʣʝ, ʪʝʘʪʨʝ ʥʝ ʪʘʢʦʝ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʞʠʣʦʡ ʢʦʤʥʘʪʝ (ʜʨʫʛʦʝ ʘʢʫʩʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ). ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 

DSP - ʧʨʠʜʘʥʠʝ ʟʚʫʢʫ ʦʪʪʝʥʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʚʫʯʘʥʠʷ ʤʫʟʳʢʘʣʴʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʦʮʝʩʩ ʤʦʜʫʣʠʨʫʝʪ ʦʪʨʘʞʝʥʥʳʝ ʩʠʛʥʘʣʳ 

ʠ ʧʦʜʤʝʰʠʚʘʝʪ ʢ ʦʩʥʦʚʥʳʤ ʩʠʛʥʘʣʘʤ). DSP ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ 

ʨʝʚʝʨʙʝʨʘʮʠʠ, ʠʣʠ ʵʭʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ DSP ʩʣʝʜʫʶ-

ʱʠʝ:HAAL  - ʟʚʫʯʘʥʠʝ ʚ ʙʦʣʴʰʦʤ ʢʦʥʮʝʨʪʥʦʤ ʟʘʣʝ (ʧʨʠ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ 

1,2 - 3,2 ʩ);LIVE - ʟʚʫʢ, ʧʝʨʝʜʘʶʱʠʡʩʷ ʧʨʷʤʦ ʩ ʤʝʩʪʘ ʜʝʡʩʪʚʠʷ (10 - 50 ʤʩ); 

DISCO - ʟʚʫʯʘʥʠʝ ʥʘ ʜʠʩʢʦʪʝʢʝ (0,5 -2,5 ʤʩ); CHRCH - ʟʚʫʯʘʥʠʝ ʚ ʢʘʬʝʜʨʘʣʴʥʦʤ 

ʩʦʙʦʨʝ (3,5- 5,5 ʩ); STADM - ʟʚʫʯʘʥʠʝ ʥʘ ʩʪʘʜʠʦʥʝ (30 - 130 ʤʩ); THTRE - 

ʟʚʫʯʘʥʠʝ ʚ ʪʝʘʪʨʘʣʴʥʦʤ ʟʘʣʝ (10-30 ʤʩ). ʀʩʪʦʯʥʠʢʠ ʩʠʛʥʘʣʘ ʋɿʏ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʶʪ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ).  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʟʥʘʯʝʥʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʫʩʠʣʝʥʠʷ (ʇʋ). ʂ ʪʘʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʥʦʩʠʪʩʷ ʫʩʠʣʝʥʠʝ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʜʦ ʫʨʦʚʥʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʋɿʏ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠʩʢʘʞʝʥʠʷʭ (ʥʝʣʠʥʝʡʥʳʭ, ʯʘʩʪʦʪʥʳʭ) ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ - ʰʫʤ ʚ ʧʦʣʦʩʝ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ 20 ɻʮ - 20 ʢɻʮ. ʆʯʝʥʴ ʚʘʞʥʦ 

ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʋɿʏ ʩ ʚʳʭʦʜʥʳʤ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ (ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʧʦʩʣʝʜʥʝʝ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʢʠʣʦʦʤ - ʝʜʠʥʠʮʳ ʤʝʛʘʦʤ). 

 

 



 

                               ʈʠʩʫʥʦʢ 4.7 ï ʉʭʝʤʘ ʢʦʤʤʫʪʘʪʦʨʘ ʚʭʦʜʦʚ 

 

ʇʋ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ̔̀ʫʩʠʣʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʜʦ ʫʨʦʚʥʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ 

ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ (0,5 - 1 ɺ); 

 ̔̀ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ - ʰʫʤ ʩ ʤʠ-

ʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʠ ʥʝʣʠʥʝʡʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ; 

 ̔̀ʨʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʠ ʪʝʤʙʨʘ; 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʷʜʘ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ (ʜʣʷ ʯʝʛʦ ʠʤʝʶʪʩʷ 

ʅʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʭʝʤʘʭ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4.8: Rl, CI, R6, ʉ5 - 

ʬʠʣʴʪʨ ʧʦ ʧʠʪʘʥʠʶ, ʫʩʪʨʘʥʷʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ (ʆʉ) ʯʝʨʝʟ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ 

ʫʤʝʥʴʰʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʬʦʥʘ, ʧʦʧʘʜʘʶʱʝʝ ʚ ʮʝʧʴ ʢʘʩʢʘʜʘ; R4, R7 - ʥʘʛʨʫʟʢʠ ʚ 

ʮʝʧʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʩʪʦʢʘ; R2, R3 - ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, 

ʟʘʜʘʶʱʠʡ ʩʤʝʱʝʥʠʝ ʚ ʮʝʧʠ ʙʘʟʳ; R5, R9 - ʨʝʟʠʩʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʵʤʠʪʪʝʨʥʦʡ ʠ ʠʩʪʦʢʦʚʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ; ʉ4, ʉ8 - ʢʦʥʜʝʥʩʘʪʦʨʳ, ʫʩʪʨʘʥʷʶʱʠʝ 



ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʆʉ ʧʦ ʧʝʨʝʤʝʥʥʦʤʫ ʪʦʢʫ; ʉ2, ʉɿ, ʉ6, ʉ7 - ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ 

ʢʦʥʜʝʥʩʘʪʦʨʳ. ʋʩʠʣʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʪʨʘʥʟʠʩʪʦʨʳ VT1, VT2) ʨʘʙʦʪʘʶʪ ʚ 

ʣʠʥʝʡʥʦʤ ʨʝʞʠʤʝ (ɸ), ʨʝʟʠʩʪʦʨʳ R2, R3, R5, ʘ ʪʘʢʞʝ R8, R9 ʟʘʜʘʶʪ ʵʪʦʪ ʨʝʞʠʤ 

ʠ ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

 ̔̀ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʚʭʦʜʳ, ʚʭʦʜ CD-ʧʣʝʡʝʨʘ, ʚʭʦʜ ʪʶʥʝʨʘ ʠ ʪ. ʜ.) ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʵʢʚʘʣʘʡʟʝʨʘ, 

ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ DSP ʠ ʪ. ʜ.). 

ɺ ʢʘʯʝʩʪʚʝ ʇʋ ʧʨʠʤʝʥʷʶʪ ʨʝʟʠʩʪʦʨʥʳʝ ʫʩʠʣʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʥʘ ʦʩʥʦʚʝ 

ʙʠʧʦʣʷʨʥʦʛʦ ʠʣʠ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ, ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʠʣʠ 

ʤʠʢʨʦʩʭʝʤ, ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʶ ʫʩʠʣʠʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ. ʋʩʠʣʠʪʝʣʴʥʳʝ 

ʢʘʩʢʘʜʳ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʪʘʢʠʤ ʩʭʝʤʘʤ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.  

 

 
ʈʠʩʫʥʦʢ 4.8 ï ʉʭʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʠʣʠʪʝʣʝʡ 

 

ʘ) ʩ ʦʙʱʠʤ ʵʤʠʪʪʝʨʦʤ ʙ) ʩ ʦʙʱʠʤ ʠʩʪʦʢʦʤ 

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ ʇʋ ʩ ʠʩʪʦʯʥʠʢʦʤ ʟʚʫʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʠʤʝʥʷʶʪ ʵʤʠʪʪʝʨʥʳʝ ʠ ʠʩʪʦʢʦʚʳʝ ʧʦʚʪʦʨʠʪʝʣʠ (ʨʠʩʫʥʢʝ 4.8). 

 

2. ʕʤʠʪʪʝʨʥʳʝ ʠ ʠʩʪʦʢʦʚʳʝ ʧʦʚʪʦʨʠʪʝʣʠ. 

 

ʕʤʠʪʪʝʨʥʳʝ ʠ ʠʩʪʦʢʦʚʳʝ ʧʦʚʪʦʨʠʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʦʝ 

ʚʭʦʜʥʦʝ ʠ ʤʘʣʦʝ ʚʳʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʩʢʘʜʦʚ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʂU < 1. ʅʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʭʝʤʘʭ ʪʘʢʦʝ ʞʝ, ʢʘʢ 

ʠ ʜʣʷ ʩʭʝʤ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʠʣʠʪʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ 

ʢʘʩʢʘʜʳ ʪʠʧʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ, ʢʘʩʢʘʜʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ 

ʫʩʠʣʠʪʝʣʝ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʠʭ ʢʘʩʢʘʜʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʠʟʤʝʥʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʨ.).  

 

 



 
ʈʠʩʫʥʦʢ 4.9ï ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʵʤʠʪʪʝʨʥʦʛʦ (ʘ) ʠ ʠʩʪʦʢʦʚʦʛʦ (ʙ) ʧʦʚʪʦʨʠʪʝʣʝʡ 

 

 

3. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ. 

 

ʂʘʩʢʘʜ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʠ (ʨʠʩʫʥʦʢ 4.10) ʚr ʧʦʣʥʝʥ ʥʘ 

ʪʨʘʥʟʠʩʪʦʨʘʭ VT1, VT2. ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʩʦʟʜʘʝʪʩʷ 

ʜʚʫʭʧʦʣʷʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʨʝʟʠʩʪʦʨʘ R3. ʀʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ 

ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢʘʢ ʤʝʞʜʫ ʜʚʫʤʷ ʚʭʦʜʘʤʠ ɺʭ.1 ʠ ɺʭ.2 (ʩʠʤʤʝʪʨʠʯʥʳʡ 

ʚʭʦʜ), ʪʘʢ ʠ ʤʝʞʜʫ ʦʜʥʠʤ ʠʟ ʚʭʦʜʦʚ ʠ ʰʠʥʦʡ (ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ ʚʭʦʜ). ʅʘʛʨʫʟʢʘ 

ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢʘʢ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʩʠʤʤʝʪʨʠʯʥʳʡ ʚʳʭʦʜ), ʪʘʢ ʠ 

ʤʝʞʜʫ ʦʜʥʠʤ ʠʟ ʚʳʭʦʜʦʚ ʠ ʦʙʱʝʡ ʰʠʥʦʡ (ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ ʚʳʭʦʜ). 

 
ʈʠʩʫʥʦʢ 4.10 ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 

 

4. ʂʘʩʢʘʜʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʷʭ. 

 

ʂʘʩʢʘʜʳ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʷʭ ʤʦʛʫʪ ʙʳʪʴ ʠʥʚʝʨʪʠʨʫʶʱʠʤʠ ʠ 

ʥʝʠʥʚʝʨʪʠʨʫʶʱʠʤʠ (ʨʠʩʫʥʦʢ 4.11). ʀʥʚʝʨʪʠʨʫʶʱʠʡ ʢʘʩʢʘʜ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ 

ʫʩʠʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʥʝʠʥʚʝʨʪʠʨʫʶʱʠʡ ʙʦʣʴʰʠʤ ʚʭʦʜʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ɺ ʵʪʠʭ ʩʭʝʤʘʭ: R8 ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʆʉ 

ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʠ ʧʝʨʝʤʝʥʥʦʤʫ ʪʦʢʫ; C I ,  R9 ʠ ʉ2, R11 - ʮʝʧʠ ʢʦʨʨʝʢʮʠʠ ɸʏʍ; 

R6 ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R7 ʨʘʚʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ; R12, R13 - ʜʝʣʠʪʝʣʴ, ʩʦʟʜʘʶʱʠʡ ʥʘʧʨʷʞʝʥʠʝ ʆʉ. 

 



 
 

 

ʈʠʩʫʥʦʢ 4.11 ï ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

 

 

 

5. ʈʝʛʫʣʠʨʦʚʢʠ ʚ ʋɿʏ. 

 

ɺ ʇʋ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʠ 

ʪʝʤʙʨʘ. ʈʝʛʫʣʠʨʦʚʢʘ ʛʨʦʤʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʩʠʛʥʘʣʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʚʭʦʜ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʢʘʩʢʘʜʘ. ʇʦ 

ʭʘʨʘʢʪʝʨʫ ʜʝʡʩʪʚʠʷ ʨʝʛʫʣʷʪʦʨʳ ʛʨʦʤʢʦʩʪʠ (ʈɻ) ʙʳʚʘʶʪ ʧʣʘʚʥʳʝ ʠ ʩʪʫʧʝʥʯʘʪʳʝ, 

ʚ ʙʳʪʦʚʦʡ ʈʕɸ ʧʨʠʤʝʥʷʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʣʘʚʥʳʝ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪ ʈɻ ʩ 

ʪʦʥʢʦʤʧʝʥʩʘʮʠʝʡ. ʊʦʥʢʦʤʧʝʥʩʘʮʠʷ - ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʛʨʦʤʢʦʩʪʠ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʚʳʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʭʘ ʯʝʣʦʚʝʢʘ. ʉʭʝʤʳ ʈɻ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4.12. 

 

 
ʈʠʩʫʥʦʢ 4.12 ʉʭʝʤʳ ʧʨʦʩʪʦʛʦ (ʘ) ʠ ʪʦʥʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ (ʙ) ʨʝʛʫʣʷʪʦʨʘ ʛʨʦʤʢʦʩʪʠ 

 

ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʙʨʘ - ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ɸʏʍ ʫʩʠʣʠʪʝʣʷ ʩ ʮʝʣʴʶ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʏʘʩʪʦ ʨʝʛʫʣʠʨʦʚʢʘ 

ʪʝʤʙʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ 

ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʳʭ 

ʧʘʩʩʠʚʥʳʭ ʮʝʧʝʡ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʫʩʠʣʠʪʝʣʴʥʳʤʠ ʢʘʩʢʘʜʘʤʠ, 

ʠʣʠ ʚ ʮʝʧʷʭ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ. ʇʨʠʤʝʨ ʧʘʩʩʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʪʝʤʙʨʘ ʧʨʠʚʝʜʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 4.13.  



 
ʈʠʩʫʥʦʢ4.13 ï ʈʝʛʫʣʷʪʦʨ ʪʝʤʙʨʘ ʧʘʩʩʠʚʥʳʡ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʝ ʨʝʟʠʩʪʦʨʳ R l ,  R2, R3 ʠ ʢʦʥʜʝʥʩʘʪʦʨʳ CI, ʉ2 

ʧʨʦʠʟʚʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʠʞʥʠʭ ʯʘʩʪʦʪ, ʘ ʨʝʟʠʩʪʦʨʳ R5, R6, R7 ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʉɿ, ʉ4 - ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ ʧʘ Ñȹɸ, ʨʝʟʠʩʪʦʨ R4 ʩʣʫʞʠʪ 

ʜʣʷ ʨʘʟʚʷʟʢʠ. ʇʝʨʝʤʝʥʥʳʝ ʨʝʟʠʩʪʦʨʳ ʵʪʦʡ ʩʭʝʤʳ (R2 ʠ R7) ʜʦʣʞʥʳ ʙʳʪʴ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʤʝʥʷʶʱʠʤʩʷ ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʜʚʠʞʢʘ. 

 ʅʘʨʷʜʫ ʩ ʧʘʩʩʠʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʪʝʤʙʨʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩʷ ʘʢʪʠʚʥʳʝ. 

ʇʨʠʤʝʨ ʘʢʪʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʦʢ 4.14. 

 
ʈʠʩʫʥʦʢ 4.14 ʈʝʛʫʣʷʪʦʨ ʪʝʤʙʨʘ ʘʢʪʠʚʥʳʡ 

 

6. ʕʢʚʘʣʘʡʟʝʨʳ 

 

ʕʢʚʘʣʘʡʟʝʨʳ (ʤʥʦʛʦʧʦʣʦʩʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʪʝʤʙʨʘ) ʧʨʠʤʝʥʷʶʪ ʚ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʳʪʦʚʦʡ ʈʕɸ. ʂʦʨʨʝʢʮʠʷ ɸʏʍ (ʧʦʜʲʝʤʳ, ʩʧʘʜʳ) ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ (ʤʠʥʠʤʫʤ 

ʚ ʪʨʝʭ). ʕʢʚʘʣʘʡʟʝʨʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ. ɻʨʘʬʠʯʝʩʢʠʝ ʵʢʚʘʣʘʡʟʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʢʣʶʯʝʥʥʳʝ 

ʧʘʨʘʣʣʝʣʴʥʦ ʤʥʦʛʦʧʦʣʦʩʥʳʝ ʩʠʩʪʝʤʳ, ʦʩʥʘʱʸʥʥʳʝ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚ ʢʘʞʜʦʡ 

ʧʦʣʦʩʝ ʯʘʩʪʦʪ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10-12. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʵʢʚʘʣʘʡʟʝʨ ʠʤʝʝʪ ʦʙʱʠʡ ʢʘʥʘʣ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʃʏʍ ʠ ʥʝʩʢʦʣʴʢʦ ʫʟʢʦʧʦʣʦʩʥʳʭ 

ʢʘʥʘʣʦʚ ʨʝʛʫʣʠʨʦʚʢʠ. ʉʨʝʜʥʶʶ ʯʘʩʪʦʪʫ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʤʦʞʥʦ ʧʣʘʚʥʦ (ʠʣʠ 

ʬʠʢʩʠʨʦʚʘʥʦ) ʤʝʥʷʪʴ. ʇʨʠʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʢʚʘʣʘʡʟʝʨʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʦʢ 

4.15 



 
 
ʈʠʩʫʥʦʢ 4.15 ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʢʚʘʣʘʡʟʝʨʘ 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʝ ʛʨʘʬʠʯʝʩʢʠʡ ʵʢʚʘʣʘʡʟʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʫʶ 

ʨʝʛʫʣʠʨʦʚʢʫ ʪʝʤʙʨʦʚ ʧʷʪʠ ʧʦʣʦʩ ɸʏʍ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʦʣʦʩʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

63 ʠ 250 ɻʮ; 1, 4, 16 ʢɻʮ. ʈʝʛʫʣʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʧʨʝʜʝʣʘʭ Ñ10 ʜɹ 

ʧʝʨʝʤʝʥʥʳʤʠ ʨʝʟʠʩʪʦʨʘʤʠ R4 - R8, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʤʝʞʜʫ ʫʩʠʣʠʪʝʣʴʥʳʤʠ 

ʢʘʩʢʘʜʘʤʠ. ʂ ʜʚʠʞʢʘʤ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ ʨʝʟʥʸʶ ʨʦʚ ʧʦʜʢʣʶʯʝʥʳ ʘʢʪʠʚʥʳʝ 

ʬʠʣʴʪʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʵʣʝʤʝʥʪʘʭ VT1, (ʏ, ʉ2, R l  - R3. ʈʝʛʫʣʠʨʦʚʢʘ ɸʏʍ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʫʩʠʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ. 

 

7. ʋʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ. 

 

ʅʘʟʥʘʯʝʥʠʝ ʫʩʠʣʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ (ʋʄ) - ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʤʦʱʥʦʩʪʠ ʚ ʥʘʛʨʫʟʢʝ ʫʩʠʣʠʪʝʣʷ. ʀʭ ʦʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ - ʨʘʙʦʪʘ ʧʨʠ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʩʠʛʥʘʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʘʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʂʇɼ. ʇʨʠ ʵʪʦʤ 

ʫʨʦʚʝʥʴ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʙʦʣʴʰʠʤ. 

ʆʩʥʦʚʦʡ ʋʄ ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʠʧʘ: ʦʜʥʦʪʘʢʪʥʳʝ ʠ ʜʚʫʭʪʘʢʪʥʳʝ. ʆʜʥʦ ʪ ʘ ʢ ʪ ʥ ʳ ʝ ʫʩʠʣʠʪʝʣʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ 

ʦʜʥʦʤ ʘʢʪʠʚʥʦʤ ʧʨʠʙʦʨʝ, ʦʥʠ ʫʩʠʣʠʚʘʶʪ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʟʘ ʦʜʥʠ ʪʘʢʪ 

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʣʫʧʝʨʠʦʜʳ). ɺʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ ʪʘʢʠʭ 

ʫʩʠʣʠʪʝʣʝʡ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ɸ.     ɼʚʫʭʪʘʢʪʥʳʝ ʫʩʠʣʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʠʤʝʶʪ 

ʜʚʘ ʘʢʪʠʚʥʳʭ ʧʨʠʙʦʨʘ (ʜʚʘ ʧʣʝʯʘ). ʆʜʥʦ ʧʣʝʯʦ ʢʘʩʢʘʜʘ ʫʩʠʣʠʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʦʣʦʚʠʥʫ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʜʨʫʛʦʝ - ʦʪʨʠʮʘʪʝʣʴʥʫʶ. ʅʘ 

ʚʳʭʦʜʝ ʦʥʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ ʧʦʣʫʯʘʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. ʊʘʢʠʝ 

ʫʩʠʣʠʪʝʣʴʥʳʝ ʢʘʩʢʘʜʳ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ɺ ʠʣʠ ɸɺ. ɼʚʫʭʪʘʢʪʥʳʝ ʚʳʭʦʜʥʳʝ 

ʢʘʩʢʘʜʳ ʠʤʝʶʪ ʣʫʯʰʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʙʳʪʦʚʦʡ ʈʕɸ. 

ʋʄ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ ʠʣʠ ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ 

ʩʭʝʤʘʤ. ʇʨʠʤʝʨ ʜʚʫʭʪʘʢʪʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʋʄ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

4.16. 



 
ʈʠʩʫʥʦʢ 4.16 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ 

 

ʅʘ ʩʭʝʤʝ ʦʢʦʥʝʯʥʳʡ ʢʘʩʢʘʜ ʚʳʧʦʣʥʝʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT1 ʠ VT2. 

ʌʫʥʢʮʠʶ ʧʨʝʜʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘʜʘ ʚʳʧʦʣʥʷʝʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʊ1, ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʊ2 - ʚʳʭʦʜʥʦʡ, ʘ ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ Rl, R2 ʟʘʜʘʝʪ ʩʤʝʱʝʥʠʝ ʥʘ ʙʘʟʳ 

ʚʳʭʦʜʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ VT1, VT2. 

ʇʝʨʚʠʯʥʘʷ ʦʙʤʦʪʢʘ ʊ2 ʠʤʝʝʪ ʦʪʚʦʜ ʦʪ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʜʣʷ ʧʦʜʘʯʠ ʥʘ-

ʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ɽʠ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʊ1 ʪʘʢʞʝ ʠʤʝʝʪ ʦʪʚʦʜ ʦʪ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʚʦ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʠʥʚʝʨʩʠʷ ʬʘʟʳ ʫʩʠʣʠʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, 

ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʨʘʙʦʪʳ ʜʚʫʭʪʘʢʪʥʦʡ ʩʭʝʤʳ, ʠ ʧʣʝʯʠ ʩʭʝʤʳ (W2', VT1 ʠ W2", VT2) 

ʚʢʣʶʯʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ. ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʢʘʩʢʘʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ, ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʧʦʪʝʨʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ; ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʩʦʟʜʘʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ; ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʜʚʫʭʪʘʢʪʥʦʛʦ ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʥʘ ʙʠ-

ʧʦʣʷʨʥʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.17 

ʆʢʦʥʝʯʥʳʡ ʢʘʩʢʘʜ ʚʳʧʦʣʥʝʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT4, VT5 ʦʜʠʥʘʢʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʦʢʦʥʝʯʥʳʡ ʢʘʩʢʘʜ - ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT2, VT3 ʨʘʟʣʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʥʚʝʨʩʠʶ ʬʘʟʳ. ʇʨʝʜʦʢʦʥʝʯʥʳʡ ʢʘʩʢʘʜ 

ʥʘʟʳʚʘʶʪ ʬʘʟʦʠʥʚʝʨʩʥʳʤ. ʆʥ ʚʦʟʙʫʞʜʘʝʪ ʦʢʦʥʝʯʥʳʡ ʢʘʩʢʘʜ ʋʄ. ʋʩʠʣʠʪʝʣʴʥʳʡ 

ʢʘʩʢʘʜ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ VT1 ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʬʘʟʦʠʥʚʝʨʩʥʦʛʦ ʠ ʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘʜʦʚ ʋʄ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦ 

ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʋʄ ʟʘʜʘʝʪ ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ R1, R2, ʧʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ 

R2 ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʝ ʩʠʤʤʝʪʨʠʠ ɸ, ʨʘʚʥʦʛʦ ʧʦʣʦʚʠʥʝ 

ʧʠʪʘʶʱʝʛʦ (ÃĂ/2). ʈʝʟʠʩʪʦʨʳ R6, R7 ʩʣʫʞʘʪ ʜʣʷ ʯʘʩʪʠʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʣʠʷʥʠʷ ʨʘʟʙʨʦʩʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʟʠʩʪʦʨʦʚ 

 
ʈʠʩʫʥʦʢ 4.17ïʊʠʧʦʚʘʷ ʩʭʝʤʘ ʜʚʫʭʪʘʢʪʥʦʛʦ ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ 



VT2, VT3 ʥʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘʜʘ. ʈʝʟʠʩʪʦʨʳ R4, R5 ʷʚʣʷ-

ʶʪʩʷ ʥʘʛʨʫʟʢʦʡ ʚ ʮʝʧʠ ʢʦʣʣʝʢʪʦʨʘ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʢʘʩʢʘʜʘ ʥʘ VT1, a R4 ʝʱʝ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʯʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ (ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ 

ʠʩʢʘʞʝʥʠʡ ʪʠʧʘ çʩʪʫʧʝʥʴʢʘè). ʈʝʟʠʩʪʦʨ R4 ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʫʶ 

ʩʪʘʙʠʣʠʟʘʮʠʶ ʨʝʞʠʤʘ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʚʤʝʩʪʦ R4 ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʜʠʦʜ. ʂʦʥʜʝʥʩʘʪʦʨʳ ʉ1 ʠ ʉɿ -ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ, R3, ʉ2 - 

ʵʣʝʤʝʥʪʳ ʵʤʠʪʪʝʨʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʥʘʣʠʯʠʝ ʨʝʟʠʩʪʦʨʦʚ R8, R9 ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ. ʇʘʨʳ ʪʨʘʥʟʠʩʪʦʨʦʚ VT2 ʠ VT3, VT4 ʠ VT5 

ʜʦʣʞʥʳ ʧʦʜʙʠʨʘʪʴʩʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʩʠʛʥʘʣʘ ʦʜʥʦ 

ʧʣʝʯʦ (VT2, VT4) ʫʩʠʣʠʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʦʣʫʚʦʣʥʫ, ʘ ʜʨʫʛʦʝ (VT3, VT5) - 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ. 

ɺ ʙʳʪʦʚʦʡ ʈʕɸ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʋʄ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʠʢʨʦʩʭʝʤʳ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʋʄ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.18, ʘ, ʙ. 

ʋʄ ʚʳʧʦʣʥʝʥʳ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ DA1 ʠ DA2. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ ʩ ʦʢʦʥʝʯʥʳʤ ʜʚʫʭʪʘʢʪʥʳʤ ʢʘʩʢʘʜʦʤ. ɺʭʦʜʥʳʝ 

ʩʠʛʥʘʣʳ ʧʦʜʘʶʪʩʷ ʥʘ ʚʳʚʦʜ / ʤʠʢʨʦʩʭʝʤ, ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ 4. ʅʘ ʚʳʚʦʜ 5 

ʧʦʜʘʝʪʩʷ ʧʠʪʘʥʠʝ, ʚʳʚʦʜ 3 - ʢʦʨʧʫʩʥʳʡ. ʏʝʨʝʟ ʚʳʚʦʜ 2 ʧʦʜʢʣʶʯʘʝʪʩʷ ʮʝʧʦʯʢʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ. ʕʣʝʤʝʥʪʳ 1,1, ʉ2, ʉɿ ʠ L2, ʉ9, ʉʖ - ʨʘʟʚʷʟʳʚʘʶʱʠʡ ʬʠʣʴʪʨ 

ʧʦ ʧʠʪʘʥʠʶ, ʢʦʥʜʝʥʩʘʪʦʨʳ CI, ʉ4 ʠ ʉ8, ʉ13 - ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ. ʎʝʧʦʯʢʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ R2, R3 ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ7 (ʨʝʟʠʩʪʦʨʳ R8, R9, 

ʢʦʥʜʝʥʩʘʪʦʨ ʉ12), ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʆʉ ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ. ʎʝʧʴ Rl, ʉ6 ʠ Rll, ʉ15 ʷʚʣʷʝʪʩʷ ʜʝʤʧʬʠʨʫʶʱʝʡ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʆʉ) ʠ 

ʫʩʪʨʘʥʷʝʪ ʩʘʤʦ ʚʦʟʙʫʞʜʝʥʠʝ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ. ʕʣʝʤʝʥʪʳ R4, ʉ5 ʠ RIO, ʉ14 - 

ʬʠʣʴʪʨʦʚʳʝ, ʦʥʠ ʫʩʪʨʘʥʷʶʪ ʩʘʤʦʚʦʟʙʫʞʜʝʥʠʝ ʥʘ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪʘʭ. ʕʣʝʤʝʥʪʳ 

R5, R6, R7 ʟʘʜʘʶʪ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʋʄ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ 

DA1 (ʂ174ʋʅ14), DA2 (ʂ174ʋʅ19) ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʩʭʝʤʘʤ ʩ ʜʚʫʭʧʦʣʷʨʥʳʤ 

ʧʠʪʘʥʠʝʤ, ʪʦʛʜʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʰʠʥʘ ʧʠʪʘʥʠʷ ʧʦʜʘʝʪʩʷ ʥʘ ʚʳʚʦʜ 3 ʤʠʢʨʦʩʭʝʤ. 

 



 
 
ʈʠʩʫʥʦʢ 4.18 ʋʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ 

 

 

8. ʋʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ ʥʘ ʉʀʊ-ʪʨʘʥʟʠʩʪʦʨʘʭ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʚʦʝʥ ʚʳʧʫʩʢ ʤʦʱʥʳʭ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠʤʝʶʱʠʭ ʪʨʠʦʜʥʳʝ ʚʦʣʴʪ-ʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʀʭ ʥʘʟʳʚʘʶʪ ʪʨʘʥʟʠʩʪʦʨʘʤʠ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʝʡ (ʉʀʊ-ʧʨʠʙʦʨʘʤʠ). 

ʋʄ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʀʊ-ʧʨʠʙʦʨʦʚ, ʠʤʝʶʪ ʩʣʝʜʫʶʠɦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ: 

ʥ̔̀ʠʟʢʠʝ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʧʨʠ ʤʘʣʦʡ ʛʣʫʙʠʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ; 

ʩ̔̀ʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʭʝʤ ʢʦʤʧʝʥʩʘʮʠʠ; 

ʚ̔̀ʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʛʘʢ ʢʘʢ (ʉʀʊ ʧʨʠʙʦʨʳ ʦʙʣʘʜʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʪ. ʝ. ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʪʦʢʠ 

ʧʦʢʦʷ ʫʤʝʥʴʰʘʶʪʩʷ: 

ʥ̔̀ʝʚʳʩʦʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʭʝʤʘʭ ʟʘʱʠʪʳ, ʪʘʢ ʢʘʢ ʉʀʊ-ʧʨʠʙʦʨʳ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳ ʢ ʢʦʨʦʪʢʦʤʫ ʟʘʤʳʢʘʥʠʶ ʚʳʭʦʜʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʋʄ ʧʘ ʉʀʊ-ʧʨʠʙʦʨʘʭ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 5.19, 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 12 ɺʪ; 

ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ ʧʨʠ ʈʚʳʭ = 10 ɺʪ ʥʝ ʙʦʣʝʝ 0,15%; ʧʦʣʦʩʘ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 



20 - 20 ʆʆʆ ɻʮ; ʥʝʣʠʥʝʡʥʦʩʪʴ ɸʏʍ ʥʝ ʙʦʣʝʝ 0,25 ʜɹ; ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 10 

ʢʆʤ; ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ - ʰʫʤ ʥʝ ʤʝʥʝʝ 80 ʜɹ; ʩʠʣʘ ʪʦʢʘ ʧʦʢʦʷ 100 ʤɸ. 

 
ʈʠʩʫʥʦʢ 4.19 ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʥʘ ʉʀʊ-ʧʨʙʦʨʘʭ 

 

ʉʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʭʝʤʝ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʚʳʭʦʜʦʤ (VT1, VT2), ʢʘʩʢʘʜʘ ʫʩʠʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

(VT3, VT4), ʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘʜʘ ʥʘ ʉʀʊ-ʧʨʠʙʦʨʘʭ (VT5, VT6). ʋʄ ʦʭʚʘʯʝʥ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʩ ʚʳʭʦʜʘ ʫʩʠʣʠʪʝʣʷ ʯʝʨʝʟ ʜʝʣʠʪʝʣʴ 

ʥʘʧʨʷʞʝʥʠʷ R10, R12. ʉʠʛʥʘʣ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʆʉ ʧʦʜʘʝʪʩʷ ʥʘ ʚʪʦʨʦʡ ʚʭʦʜ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ (ʙʘʟʘ VT2). ʀʟʤʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʨʝʟʠʩʪʦʨʦʚ R10, R12, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. 

ʉʪʘʙʠʣʠʪʨʦʥ VD1 ʩʦʟʜʘʝʪ ʥʘʯʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʘʩʢʘʜʘ. 

ʂʦʥʜʝʥʩʘʪʦʨ ʉ2 ʧʦʜʘʚʣʷʝʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʥʘʚʦʜʢʠ ʥʘ ʚʭʦʜʝ ʋʄ. ʉ ʚʳʭʦʜʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʘʩʢʘʜʘ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʫʩʠʣʠʪʝʣʠ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʩ 

ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ Rl 1, R14 - ʥʘ ʟʘʪʚʦʨʳ ʪʨʘʥʟʠʩʪʦʨʦʚ ʦʢʦʥʝʯʥʦʛʦ 

ʢʘʩʢʘʜʘ. ʉʪʘʙʠʣʠʪʨʦʥ VD2 ʟʘʱʠʱʘʝʪ ʚʳʭʦʜʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ VT5, VT6 ʦʪ 

ʧʨʦʙʦʷ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʈʝʟʠʩʪʦʨʦʤ R6 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʧʦʢʦʷ (100 ʤɸ) ʧʨʠ ʟʘʤʢʥʫʪʦʤ ʚʭʦʜʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʠʤʧʦʨʪʥʦʡ ʘʧʧʘʨʘʪʫʨʳ.  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʋʄ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʨʝʞʠʤʳ ɸ+, Super A, MOS class ɸɸ ʠ ʪ. ʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʢʣʘʩʩ ɸ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʠʟʢʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

(ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʨʝʞʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʋʄ). ɼʣʷ ʋʄ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʠʪʘʥʠʝʤ (ʧʣʘʚʘʶʱʠʤ), ʧʨʠ 

ʵʪʦʤ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʘʣ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʧʦʥʠʞʘʝʪʩʷ. ʕʪʦ 

ʩʦʭʨʘʥʷʝʪ ʣʠʥʝʡʥʦʩʪʴ, ʧʨʠʩʫʱʫʶ ʢʣʘʩʩʫ ɸ, ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʂʇɼ, ʢʘʢ ʚ 

ʢʣʘʩʩʝ ɺ. ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʋʄ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ ɸ+, Super A. MOS ʚ 

ʥʘʟʚʘʥʠʠ ʢʣʘʩʩʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʫʠʩʠʣʠʪʝʣʴʥʦʤ ʢʘʩʢʘʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʱʥʳʝ 

ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʢʣʘʩʩʝ ɸ (ʨʠʩʫʥʦʢ 4.19). 

 

 



ʈʘʟʜʝʣ 4. ɹʳʪʦʚʳʝ ʨʘʜʠʦʧʨʠʝʤʥʠʢʠ. 

 

    ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʝʤʥʠʢʘ. ʉʪʝʨʝʦʬʦʥʠʯʝʩʢʦʝ ʚʝʱʘʥʠʝ. 

 

ɺʦʧʨʦʩʳ: 

 

1. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ. 

2. ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ. 

3. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪʳ 

4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɸʈʋ. 

5. ʇʨʠʥʮʠʧ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ. 

6. ʇʦʩʪʨʦʝʥʠʝ ʧʨʠʝʤʥʦʛʦ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʪʨʘʢʪʘ. 

7. ɼʝʢʦʜʝʨʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʝʨʝʦʩʠʛʥʘʣʘ 

1.ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ. 

       

      ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʫʧʝʨʛʝʪʝʨʦʜʠʥʥʦʛʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʟʣʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.1 

 
 

ʈʠʩʫʥʦʢ 5.1. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ 

       

       ʂʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʧʘʟʦʥʘ 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ. ɺ ʜʠʘʧʘʟʦʥʘʭ ɼɺ ʠ ʉɺ (ʘ ʠʥʦʛʜʘ ʠ KB) ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ 

ʚʥʫʪʨʝʥʥʠʝ ʤʘʛʥʠʪʥʳʝ ʘʥʪʝʥʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʘʪʫʰʢʠ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʬʝʨʨʠʪʦʚʦʤ ʩʪʝʨʞʥʝ. ʆʥʠ ʚʝʩʴʤʘ ʢʦʤʧʘʢʪʥʳ ʠ ʦʙʣʘʜʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʜʘʥʥʳʭ ʯʘʩʪʦʪʘʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚʥʝʰʥʠʝ ʨʘʤʦʯʥʳʝ ʘʥʪʝʥʥʳ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʨʘʟʲʝʤ. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʜʠʘʛʨʘʤʤʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʤʘʢʩʠʤʫʤʳ ʢʦʪʦʨʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʨʘʤʢʠ. 

ʇʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʤʦʯʥʳʝ ʘʥʪʝʥʥʳ ʧʨʝʚʦʩʭʦʜʷʪ ʬʝʨʨʠʪʦʚʳʝ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ. ɺ ʜʠʘʧʘʟʦʥʘʭ KB ʠ 

ʋʂɺ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʰʪʳʨʝʚʳʭ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ 

ʘʥʪʝʥʥ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʧʨʦʩʪʘ ʠ ʫʜʦʙʥʘ, ʘ ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 



ʠʤʝʝʪ ʪʦʨʦʠʜʘʣʴʥʫʶ ʬʦʨʤʫ ʠ ʨʘʚʥʦʤʝʨʥʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʦʩʠ ʰʪʳʨʷ. 

ɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɺʋ) ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

1. ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʩʝʣʝʢʮʠʶ ʩʠʛʥʘʣʦʚ; 

2. ʩʦʛʣʘʩʦʚʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʘʥʪʝʥʥʳ ʩ ʚʭʦʜʦʤ ʧʝʨʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 
ʫʩʠʣʠʪʝʣʷ ʨʘʜʠʦʯʘʩʪʦʪʳ (ʋʈʏ). 

      ʆʙʯrʥʦ ʚ ʢʘʯʝʩʪʚʝ ɺ ʋ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʩʪʳʝ ʦʜʥʦʢʦʥʪʫʨʥʫʶ ʠʣʠ 

ʜʚʫʭʢʦʥʪʫʨʥʫʶ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʭʝʤ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʉʚʷʟʠ ʩ ʘʥʪʝʥʥʦʡ ʠ 

ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʝʤʢʦʩʪʝʡ ʠ ʢʘʪʫʰʝʢ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʚʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʝʣʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦʡ (ʰʠʨʝ ʧʦʣʦʩʳ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ), ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ð 

ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ.  

      ʋʩʠʣʠʪʝʣʴ ʨʘʜʠʦʯʘʩʪʦʪʳ (ʠʣʠ ʫʩʠʣʠʪʝʣʴ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ) ʦʙʳʯʥʦ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʘʢʪʠʚʥʳʤ ʢʘʩʢʘʜʦʤ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʙʝʟ ʋʈʏ 

ʩʪʨʦʷʪʩʷ ʣʠʰʴ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʧʨʠʝʤʥʠʢʠ). ʏʘʱʝ ʚʩʝʛʦ ʋʈʏ ʩʪʨʦʠʪʩʷ ʧʦ 

ʨʝʟʦʥʘʥʩʥʦʡ ʩʭʝʤʝ ʩ ʦʜʥʦʢʦʥʪʫʨʥʳʤʠ ʠʣʠ ʜʚʫʭʢʦʥʪʫʨʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ʚ 

ʥʘʛʨʫʟʢʝ, ʥʘʩʪʨʦʝʥʥʳʤʠ ʥʘ ʥʝʩʫʱʫʶ ʯʘʩʪʦʪʫ ʩʠʛʥʘʣʘ, ʭʦʪʷ ʠʥʦʛʜʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʘʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩʭʝʤʳ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʦʡ 

ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʣʫʞʠʪ ʨʝʟʠʩʪʦʨ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʋʈʏ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʩʝʣʝʢʮʠʷ ʠ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦ ʫʨʦʚʥʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ 

ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ ʩʭʝʤʳ. 

       ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʋʈʏ ʚʤʝʩʪʝ ʩ ʚʭʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘʟʳʚʘʶʪ 

ʧʨʝʩʝʣʝʢʪʦʨʦʤ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʧʦ 

ʟʝʨʢʘʣʴʥʦʤʫ ʢʘʥʘʣʫ, ʢʘʥʘʣʫ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʠ ʜʨʫʛʠʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ ʧʨʠʝʤʘ. ɺ ʜʠʘʧʘʟʦʥʘʭ KB ʠ ʋʂɺ ʧʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʝʩʝʣʝʢʪʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʧʦʵʪʦʤʫ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʝʩʝʣʝʢʪʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ 

ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ. ɺ ʜʠʘʧʘʟʦʥʘʭ ɼɺ ʠ ʉɺ ʵʪʦ ʥʝ ʪʘʢ: ʝʛʦ 

ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, ʧʦʵʪʦʤʫ 

ʧʨʝʩʝʣʝʢʪʦʨ ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ. 

     ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ 

ʧʨʝʩʝʣʝʢʪʦʨʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ ʫʣʫʯʰʘʶʪʩʷ ʰʫʤʦʚʳʝ 

ʩʚʦʡʩʪʚʘ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʨʘʟ ʧʝʨʚʳʤʠ 

ʢʘʩʢʘʜʘʤʠ ʩʭʝʤʳ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʠʛʥʘʣʦʚ ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʥʝʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʠʥʪʝʨʤʦʜʫʣʷʮʠʠ ʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʤʦʜʫʣʷʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ 

ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʧʨʝʩʝʣʝʢʪʦʨʦʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʟʠʪʥʳʭ ʢʘʥʘʣʦʚ ʧʨʠʝʤʘ. 

      ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʙʣʦʢʦʤ 

ʩʫʧʝʨʛʝʪʝʨʦʜʠʥʥʦʛʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ, ʦʪʣʠʯʘʶʱʠʤ ʝʛʦ ʦʪ ʧʨʠʝʤʥʠʢʘ ʧʨʷʤʦʛʦ 

ʫʩʠʣʝʥʠʷ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠʪʝʣʷ ʠ ʛʝʪʝʨʦʜʠʥʘ, ʠ ʚ ʝʛʦ ʟʘʜʘʯʫ ʚʭʦʜʠʪ 

ʧʝʨʝʥʦʩ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʫʶ, ʥʘʟʳʚʘʝʤʫʶ ʧʨʦʤʝʞʫʪʦʯʥʦʡ, ʙʝʟ ʠʩʢʘʞʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ 



ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʩʭʝʤʳ (ʠʥʬʨʘʜʠʥʳ), ʚ ʢʦʪʦʨʳʭ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʯʘʩʪʦʪʘ 

ʚʳʙʠʨʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʥʝʩʫʱʘʷ. 

      ʉʤʝʩʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʙʦ ʥʝʣʠʥʝʡʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʣʠʙʦ 

ʣʠʥʝʡʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʛʝʪʝʨʦʜʠʥ ð ʵʪʦ 

ʤʝʩʪʥʳʡ ʛʝʥʝʨʘʪʦʨ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʩʤʝʩʠʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩ ʯʘʩʪʦʪʘʤʠ ʩʠʛʥʘʣʘ fc ʠ ʛʝʪʝʨʦʜʠʥʘ fr ʥʘ ʚʳʭʦʜʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʙʨʘʟʫʝʪʩʷ ʨʷʜ ʥʦʚʳʭ ʯʘʩʪʦʪ, ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

fʧp=|nfcÑmfr|, 

 ʛʜʝ m ʠ n - ʣʶʙʳʝ ʮʝʣʳʝ ʯʠʩʣʘ - ʥʦʤʝʨʘ ʛʘʨʤʦʥʠʢ ʯʘʩʪʦʪ ʩʠʛʥʘʣʘ ʠ 

ʛʝʪʝʨʦʜʠʥʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ. 

    ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʣʠʯʝʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʛʘʨʤʦʥʠʢ ʩʪʘʨʘʶʪʩʷ ʫʤʝʥʴʰʠʪʴ, 

ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʯʨʝʟʤʝʨʥʦʛʦ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʧʨʝʩʝʣʝʢʪʦʨʝ, ʘ 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʯʠʩʪʦʪʫ ʩʠʛʥʘʣʘ ʛʝʪʝʨʦʜʠʥʘ. 

      ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʧʝʨʚʳʭ ʛʘʨʤʦʥʠʢʘʭ ʫʢʘʟʘʥʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʇʏ ʜʣʷ ʚʝʱʘʪʝʣʴʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʚʳʙʠʨʘʶʪ ʯʘʩʪʦʪʫ: 

fʧp=|fc-fr|. 

 ɽʩʣʠ fc > fr, ʛʦʚʦʨʷʪ ʦ ʥʠʞʥʝʡ ʥʘʩʪʨʦʡʢʝ ʛʝʪʝʨʦʜʠʥʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ - ʦ 

ʚʝʨʭʥʝʡ. 

      ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ 

ʬʦʨʤʠʨʫʝʪ ʢʦʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ fʧp, ʢʦʛʜʘ ʥʘ ʚʭʦʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʶʙʦʡ ʠʟ 

ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʩ ʯʘʩʪʦʪʘʤʠ fc= fr+ fʧp ʠʣʠ fc= fr- fʧp. ʆʜʥʘ ʠʟ ʥʠʭ ʚʳʙʠʨʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ ʧʨʠʝʤʘ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʥʘ ʜʨʫʛʫʶ ʯʘʩʪʦʪʫ (ʦʥʘ 

ʥʘʟʳʚʘʝʪʩʷ ʟʝʨʢʘʣʴʥʳʤ ʢʘʥʘʣʦʤ ʧʨʠʝʤʘ) ʧʦʧʘʜʘʝʪ ʧʦʤʝʭʘ, ʦʥʘ ʪʦʞʝ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ fʧp. ʕʪʦʪ ʪʝʨʤʠʥ ʢʦʥʩʪʘʪʠʨʫʝʪ ʬʘʢʪ ʩʠʤʤʝʪʨʠʠ (ʟʝʨʢʘʣʴʥʦʩʪʠ) 

ʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ. 

ɿʝʨʢʘʣʴʥʳʡ ʢʘʥʘʣ ʦʪʩʪʦʠʪ ʧʦ ʯʘʩʪʦʪʝ ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ ʧʨʠʝʤʘ ʥʘ 2 fʧp. 

     ɺ ʨʘʜʠʦʚʝʱʘʥʠʠ ʟʥʘʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʯʘʩʪʦʪ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ. ɼʣʷ 

ʪʨʘʢʪʘ ʧʨʠʝʤʘ AM ʩʠʛʥʘʣʦʚ ʨʦʩʩʠʡʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠʝʤʥʠʢʦʚ fʧp ʜʦʣʞʥʘ ʙʳʪʴ 

465Ñ2 ʢɻʮ, ʘ ʜʣʷ ʪʨʘʢʪʘ ʧʨʠʝʤʘ ʏʄ ʩʠʛʥʘʣʦʚ - 10,7Ñ0,1 ʄɻʮ. ɺ ʟʘʨʫʙʝʞʥʳʭ 

ʤʦʜʝʣʷʭ ʧʨʠ ʧʨʠʝʤʝ AM ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʇʏ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʝʣʠʯʠʥʘ 450 ʢɻʮ (ʚʩʪʨʝʯʘʝʪʩʷ ʠ 455 ʢɻʮ). ɿʥʘʯʝʥʠʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʯʘʩʪʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʠʭ ʟʥʘʥʠʝ ʚʘʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʨʘʙʦʪ. ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʯʘʩʪʦʪʘ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʠʝʤʥʠʢʘʭ ʜʠʘʧʘʟʦʥʘ FM, ʨʘʚʥʘ 10,7 ʄɻʮ. 

      ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʧʦ ʜʠʘʧʘʟʦʥʫ ʇʏ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʥʘʩʪʨʦʡʢʠ ʧʨʝʩʝʣʝʢʪʦʨʘ ʠ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ. ʇʦʩʪʦʷʥʩʪʚʦ ʚʝʣʠʯʠʥʳ 

fʧp ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʦʢʘʭ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ 

ʩʣʦʞʥʳʝ ʥʝʧʝʨʝʩʪʨʘʠʚʘʝʤʳʝ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʠʤʠ 

ʩʝʣʝʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ. 

      ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ ʇʏ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʦʣʝʙʘʥʠʷ 

ʛʝʪʝʨʦʜʠʥʘ, ʥʘ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʚʣʠʷʶʪ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, 



ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʪʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ, ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʳ 

ʤʦʥʪʘʞʘ, ʘ ʪʘʢʞʝ ʩʭʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ. 

 

2. ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ. 

 

      ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (ɸʇʏ). ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.2. 

     ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʴʮʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʝʝ 

ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʩʣʫʞʠʪ ʢʦʣʝʙʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. ʆʥʦ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʵʣʝʤʝʥʪ ʙʣʦʢʘ ʨʘʟʣʠʯʠʪʝʣʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʯʘʩʪʦʪʥʳʡ ʠʣʠ ʬʘʟʦʚʳʡ ʜʝʪʝʢʪʦʨ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ 

ʯʘʩʪʦʪʥʦʡ ɸʇʏ (ʏɸʇʏ), ʚʦ ʚʪʦʨʦʤ ð ʬʘʟʦʚʦʡ ɸʇʏ (ʌɸʇʏ). ʊʦʯʥʦʩʪʴ 

ʩʣʝʞʝʥʠʷ ʌɸʇʏ ʚʳʰʝ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʫʭʦʜʳ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ 

ʜʦ ʥʫʣʷ, ʪʦʛʜʘ ʢʘʢ ʏɸʇʏ - ʣʠʰʴ ʫʤʝʥʴʰʠʪʴ ʚ ʂɸʇʏ ʨʘʟ (ʂɸʇʏ ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʚʪʦʧʦʜʩʪʨʦʡʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨʘʤʠ ʩʭʝʤʳ). ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʪʶʥʝʨʘʭ 

ʩʠʩʪʝʤʳ ɸʇʏ ʠʤʝʶʪ ʧʘʨʘʤʝʪʨ ʂɸʇʏ, ʜʦʩʪʠʛʘʶʱʠʡ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ. 

     ʈʘʟʣʠʯʠʪʝʣʴ ʚ ʩʠʩʪʝʤʝ ʏɸʇʏ ʬʦʨʤʠʨʫʝʪ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪʳ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. ɺ ʩʠʩʪʝʤʝ ʌɸʇʏ ʩ 

ʧʦʤʦʱʴʶ ʬʘʟʦʚʦʛʦ ʜʝʪʝʢʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʨʘʟʥʦʩʪʠ ʬʘʟ ʇʏ ʠ ʯʘʩʪʦʪʳ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʬʠʣʴʪʨʘ 

ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʬʠʣʴʪʨʘ) 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʫʧʨʘʚʠʪʝʣʷ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʫʨʘ 

ʛʝʪʝʨʦʜʠʥʘ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʩʪʨʦʡʢʠ ʚʝʣʠʯʠʥʳ fʧp ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʫʧʨʘʚʠʪʝʣʷ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʝʪ 

ʚʘʨʠʢʘʧ. ʏʘʩʪʦ ʫʢʘʟʘʥʥʳʝ ʬʠʣʴʪʨʳ ʚʳʧʦʣʥʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ, ʪʦ ʝʩʪʴ 

ʦʙʣʘʜʘʶʱʠʤʠ ʫʩʠʣʝʥʠʝʤ. 

 
 
ʈʠʩʫʥʦʢ 5.2ïʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ 

     

 

3. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪʳ 

 

        ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʩʠʩʪʝʤʫ ʌɸʇʏ ʧʨʠʝʤʥʠʢʘ ʦʙʳʯʥʦ ʩʦʚʤʝʱʘʶʪ ʩʦ ʩʭʝʤʦʡ 



ʮʠʬʨʦʚʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪʳ. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4.5. 

     ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʩʨʘʚʥʝʥʠʝ ʚ ʯʘʩʪʦʪʥʦ-ʬʘʟʦʚʦʤ ʜʝʪʝʢʪʦʨʝ (ʏʌɼ) ʯʘʩʪʦʪ 

ʛʝʪʝʨʦʜʠʥʘ fr ʠ ʦʧʦʨʥʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʆɻ) for, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ Up, ʧʦʜʘʚʘʝʤʦʝ ʥʘ ʵʣʝʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦʪʦʡ ʛʝʪʝʨʦʜʠʥʘ. ʏʘʩʪʦʪʘ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʦʙʳʯʥʦ 

ʚʳʙʠʨʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʰʘʛʘ ʩʝʪʢʠ ʯʘʩʪʦʪ ʩʠʥʪʝʟʘʪʦʨʘ. ʏʘʩʪʦʪʥʦ-ʬʘʟʦʚʳʡ ʜʝʪʝʢʪʦʨ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ, ʧʦʵʪʦʤʫ ʚ ʩʭʝʤʝ ʫʩʪʘʥʦʚʣʝʥ ʜʝʣʠʪʝʣʴ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʝʣʝʥʠʷ. 

     ʊʘʢ ʢʘʢ ʚ ʏʌɼ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʩ ʙʣʠʟʢʠʤʠ ʯʘʩʪʦʪʘʤʠ, ʪʦ 

ʧʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʪʨʘʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ. ʕʪʫ ʟʘʜʘʯʫ ʨʝʰʘʝʪ ʜʝʣʠʪʝʣʴ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʝʣʝʥʠʷ (ɼʇʂɼ), ʘ ʪʨʝʙʫʝʤʘʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʟʘʥʦʩʠʪʩʷ ʚ ʥʝʛʦ ʧʦ ʮʠʬʨʦʚʦʡ ʰʠʥʝ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

ʘʫʜʠʦʢʦʤʧʣʝʢʩʘ. ʋʢʘʟʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʠʟʚʦʜʷʪ ʮʠʬʨʦʚʳʤ ʩʧʦʩʦʙʦʤ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʛʝʪʝʨʦʜʠʥʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʩʠʛʥʘʣʘ ʏʌɼ ʚ ʘʥʘʣʦʛʦʚʳʡ. 

ʇʦʩʣʝʜʥʶʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ (ʌʅʏ). 

 

 
ʈʠʩʫʥʦʢ 5.3 ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʥʪʝʟʘʪʦʨʘ ʯʘʩʪʦʪʳ 

      

 ʂ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʠʩʪʝʤʳ ɸʇʏ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦʣʦʩʫ ʟʘʭʚʘʪʘ ʠ 

ʧʦʣʦʩʫ ʫʜʝʨʞʘʥʠʷ. ʇʦʣʦʩʘ ʟʘʭʚʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʯʘʣʴʥʦʡ 

ʨʘʩʩʪʨʦʡʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʩʪʨʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ 

ɸʇʏ. ʐʠʨʦʢʘʷ ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ ʩʠʩʪʝʤʳ ɸʇʏ - ʚ ʮʝʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʩʚʦʡʩʪʚʦ, ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʡ ʝʝ 

ʚʝʣʠʯʠʥʝ ʚʦʟʤʦʞʝʥ ʟʘʭʚʘʪ ʩʠʣʴʥʳʤ ʩʠʛʥʘʣʦʤ ʤʦʱʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʩʦʩʝʜʥʝʡ 

ʧʦ ʯʘʩʪʦʪʝ, ʪ.ʝ. ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʧʝʨʝʭʦʜ ʥʘʩʪʨʦʡʢʠ ʪʶʥʝʨʘ ʥʘ ʵʪʫ ʩʪʘʥʮʠʶ. 

ʇʦʣʦʩʘ ʫʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʯʘʣʴʥʦʡ ʨʘʩʩʪʨʦʡʢʠ ʦʪ 

ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʢ ʙʦʣʴʰʠʤ ʠ ʨʘʚʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʩʩʪʨʦʡʢʝ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʜʩʪʨʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ɸʇʏ. ʇʦʣʦʩʘ ʫʜʝʨʞʘʥʠʷ 

ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʫʞʝ ʚʦʟʤʦʞʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʯʘʩʪʦʪ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠʣʠ ʩʠʛʥʘʣʘ ʛʝʪʝʨʦʜʠʥʘ. 

      ʉʠʩʪʝʤʘ ɸʇʏ ʥʝ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʚʦʣʥ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʥʝʚʳʩʦʢʠʭ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʥʝʚʝʣʠʢʠ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. ɺ ʜʠʘʧʘʟʦʥʝ ʢʦʨʦʪʢʠʭ ʚʦʣʥ ʦʥʠ 



ʜʦʩʪʠʛʘʶʪ ʟʘʤʝʪʥʳʭ ʚʝʣʠʯʠʥ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʟʘʤʠʨʘʥʠʡ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʜʝʡʩʪʚʠʝ ɸʇʏ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʧʦʥʪʘʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʥʘ ʜʨʫʛʫʶ 

ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ. ɺ ʜʠʘʧʘʟʦʥʝ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʚʦʣʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʝʤʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɸʇʏ ʞʝʣʘʪʝʣʴʥʦ ʠ ʜʘʞʝ 

ʥʝʦʙʭʦʜʠʤʦ. 

      ʋʩʠʣʠʪʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ (ʋʇʏ) ʚʳʧʦʣʥʷʝʪ ʚ 

ʩʫʧʝʨʛʝʪʝʨʦʜʠʥʥʦʤ ʧʨʠʝʤʥʠʢʝ ʦʩʥʦʚʥʦʝ ʫʩʠʣʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʫʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ ʠ 

ʥʝʦʙʭʦʜʠʤʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʪʨʘʢʪʘ. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʋʇʏ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ ʜʝʪʝʢʪʦʨʘ. ʀʟʙʠʨʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʋʇʏ ʥʘʩʪʨʦʝʥʳ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʯʘʩʪʦʪʫ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʜʦʙʨʦʪʥʦʩʪʴʶ (ʩʦʪʥʠ ʝʜʠʥʠʮ), ʘ 

ʚ ʧʦʣʦʩʝ ʧʨʦʧʫʩʢʘʥʠʷ ʩʫʤʤʘʨʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 3-6 ʜɹ. ʆʙʝʩʧʝʯʠʪʴ ʪʘʢʠʝ ʚʳʩʦʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʜʦʚʦʣʴʥʦ ʥʝʧʨʦʩʪʦ. ɼʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʋʇʏ: 

1.ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʨʘʩʩʨʝʜʦʪʦʯʝʥʘ ʧʦ ʪʨʘʢʪʫ; 

2.ʧʦʣʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʠʣʴʪʨʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ 

ʩʝʣʝʢʮʠʠ (ʌʉʉ). 

     ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʟʙʠʨʘʪʝʣʴʥʳʝ LC-ʬʠʣʴʪʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ 

ʫʩʠʣʠʪʝʣʴʥʦʤ ʢʘʩʢʘʜʝ ʋʇʏ, ʧʨʠʯʝʤ ʠʩʧʦʣʴʟʫʶʪ ʜʘʞʝ ʥʝ ʦʜʠʥʦʯʥʳʝ, ʘ 

ʜʚʫʭʢʦʥʪʫʨʥʳʝ ʧʦʣʦʩʦʚʳʝ ʬʠʣʴʪʨʳ (ɼʇʌ), ʦʙʣʘʜʘʶʱʠʝ ʣʫʯʰʠʤʠ 

ʩʝʣʝʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʩʪʨʦʡʢʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠ ʙʦʣʴʰʦʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ. 

      ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʌʉʉ ʚʩʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʜʥʠʤ 

ʢʘʩʢʘʜʦʤ ʋʇʏ, ʘ ʦʩʪʘʣʴʥʳʝ ʝʛʦ ʢʘʩʢʘʜʳ ʚʳʧʦʣʥʷʶʪʩʷ ʘʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʣʠ 

ʩʣʘʙʦʠʟʙʠʨʘʪʝʣʴʥʳʤʠ ʠ ʩʣʫʞʘʪ ʪʦʣʴʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʪʨʘʢʪʘ. ʆʙʳʯʥʦ ʌʉʉ ʚʢʣʶʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ 

ʩʤʝʩʠʪʝʣʷ ʠʣʠ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʋʇʏ. 

     ʌʠʣʴʪʨʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʩʪʦʷʱʫʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʮʝʧʦʯʢʠ ʩʚʷʟʘʥʥʳʭ ʨʝʟʦʥʘʪʦʨʦʚ. ɺ 

ʠʭ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ LC-ʢʦʥʪʫʨʳ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʝʟʦʥʘʪʦʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʌʉʉ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʠʣʴʪʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥʘʭ (ʇɸɺ), ʘ ʪʘʢʞʝ ʮʠʬʨʦʚʳʝ. 

ʆʥʠ ʨʘʙʦʪʘʶʪ ʧʦ ʜʨʫʛʠʤ ʧʨʠʥʮʠʧʘʤ. 

      ɺ ʋʇʏ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʦʙʳʯʥʦ ʦʪ ʪʨʝʭ ʜʦ ʰʝʩʪʠ 

ʨʝʟʦʥʘʪʦʨʦʚ ʚ ʚʠʜʝ LC-ʢʦʥʪʫʨʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʌʉʉ ʯʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʙʦʣʴʰʠʤʠ 

ʛʘʙʘʨʠʪʘʤʠ, ʤʘʣʦʡ ʤʘʩʩʦʡ ʠ ʭʦʨʦʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʪʨʘʢʪʘ ʠ 

ʥʘʣʘʜʢʫ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ. ʇʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʦʡ ʥʘʩʪʨʦʡʢʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʝ ʚʩʝʛʜʘ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ. ɺ ʪʨʘʢʪʘʭ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ AM ʩʠʛʥʘʣʦʚ 

ʪʘʢʠʝ ʬʠʣʴʪʨʳ ʠʤʝʶʪ ʯʘʩʪʦʪʫ ʥʘʩʪʨʦʡʢʠ 465 ʢɻʮ (ʈʦʩʩʠʷ) ʠʣʠ 450 ʢɻʮ 

(ʟʘʨʫʙʝʞʥʳʝ ʤʦʜʝʣʠ), ʘ ʚ ʪʨʘʢʪʘʭ ʏʄ ʦʥʘ ʨʘʚʥʘ 10,7 ʄɻʮ. ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʚ ʋʇʏ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʝ ʦʜʠʥ, ʘ 



ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʬʠʣʴʪʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʌʉʉ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʝʛʦ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʢʘʩʢʘʜʘʤʠ. ʉʦʛʣʘʩʦʚʘʥʠʝ ʥʘ ʚʭʦʜʝ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʜʠʥʦʯʥʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ, ʢʦʪʦʨʳʡ, ʢʨʦʤʝ ʪʦʛʦ, 

ʢʦʨʨʝʢʪʠʨʫʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ɸʏʍ ʚʩʝʛʦ ʪʨʘʢʪʘ ʚʥʝ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ 

ʌʉʉ. 

      ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʋʇʏ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʚʭʦʜʝ ʜʝʪʝʢʪʦʨʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʠʦʜʥʦʛʦ ʘʤʧʣʠʪʫʜʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ 0,5-1 ɺ). ʇʨʠ ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʟʘʤʠʨʘʥʠʡ, 

ʚʳʟʚʘʥʥʳʭ ʫʩʣʦʚʠʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ, ʩʤʝʥʳ ʚʟʘʠʤʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʘʥʪʝʥʥ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʠʣʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʥʘ ʚʳʭʦʜʝ ʋʇʏ, 

ʝʩʣʠ ʥʝ ʧʨʠʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ. ʂʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ, ʧʦʩʢʦʣʴʢʫ ʚʳʟʳʚʘʶʪ ʧʝʨʝʛʨʫʟʢʫ ʢʘʩʢʘʜʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʣʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ, ʚ 

ʨʘʜʠʦʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ ʫʩʠʣʝʥʠʷ (ɸʈʋ). ʇʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʠʝʤʥʠʢʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʱʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ, ʢ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʥʮʠʧ ɸʈʋ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʠʣʝʥʠʷ (ʠʣʠ 

ʧʝʨʝʜʘʯʠ) ʦʪʜʝʣʴʥʳʭ ʢʘʩʢʘʜʦʚ ʧʨʠʝʤʥʠʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ. ʂʘʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʈʋ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥ 

ʠʟʤʝʥʝʥʠʡ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ɸʈʋ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ 40 ʜɹ/6 ʜɹ, ʵʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 40 ʜɹ (ʚ 100 ʨʘʟ) ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ʤʝʥʷʝʪʩʷ ʥʘ 6 ʜɹ (ʚ 2 ʨʘʟʘ). 

      ɺ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʧʨʠʝʤʥʠʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ɸʈʋ 

ʦʙʨʘʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 5.4). ɼʝʪʝʢʪʦʨʦʤ ʫʨʦʚʥʷ (ʘʤʧʣʠʪʫʜʥʳʡ 

ʜʝʪʝʢʪʦʨ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ) ʦʮʝʥʠʚʘʝʪʩʷ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʋʇʏ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʬʠʣʴʪʨʘ ʥʠʞʥʠʭ ʯʘʩʪʦʪ 

(ʌʅʏ) ʚʦʟʥʠʢʘʝʪ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʫʩʨʝʜʥʝʥʥʦʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʛʠʙʘʶʱʝʡ ʩʠʛʥʘʣʘ ʇʏ. ʀʤʝʥʥʦ ʦʥʦ ʠ ʙʫʜʝʪ 

ʫʧʨʘʚʣʷʶʱʠʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ 

ʢʘʩʢʘʜʦʚ (ʋʈʏ, ʇʏ, ʋʇʏ), ʧʨʠʯʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʩʠʣʝʥʠʷ ʇʏ ʚʦʟʤʦʞʥʦ, ʥʦ 

ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʥʝʞʝʣʘʪʝʣʴʥʦ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʫʢʘʟʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʥʦʛʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪʩʷ (ʫʩʠʣʝʥʥʘʷ ɸʈʋ). ɺ 

ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʥʫʞʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ ɸʈʋ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ ʚʚʦʜʷʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ. ʊʦʣʴʢʦ ʧʨʠ ʝʛʦ 

ʧʨʝʚʳʰʝʥʠʠ ʨʝʛʫʣʠʨʫʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʦʪ ʧʦʨʦʛ ʥʘʟʳʚʘʶʪ ʟʘʜʝʨʞʢʦʡ, ʘ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ɸʈʋ - 

ʟʘʜʝʨʞʘʥʥʦʡ. 

 

 

 

 



4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɸʈʋ. 

 

      ɺ ʪʨʘʢʪʝ ʋʇʏ ʧʨʠʝʤʥʠʢʦʚ ʏʄ-ʩʠʛʥʘʣʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʦʢ ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʭʦʜʝ ʯʘʩʪʦʪʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 

ʧʦʤʠʤʦ ʩʠʩʪʝʤʳ ɸʈʋ ʧʨʠʤʝʥʷʶʪ ʦʛʨʘʥʠʯʠʪʝʣʠ ʘʤʧʣʠʪʫʜʳ. 

 

 
ʈʠʩʫʥʦʢ 5.4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɸʈʋ ʦʙʨʘʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

     

 

 ɽʩʣʠ ʚ ʨʘʜʠʦʧʨʠʝʤʥʠʢʝ ʝʩʪʴ ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʚ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ ʚʢʣʶʯʘʝʪʩʷ ʩʭʝʤʘ ʩʣʝʞʝʥʠʷ ʟʘ ʥʘʩʪʨʦʡʢʦʡ. ʆʥʘ ʦʮʝʥʠʚʘʝʪ ʫʨʦʚʝʥʴ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʧʦʩʣʝʜʥʠʭ ʢʘʩʢʘʜʦʚ ʋʇʏ. ɺ ʪʦʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʵʪʦʪ ʫʨʦʚʝʥʴ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʧʦʩʣʝʜʫʶʱʠʭ ʢʘʩʢʘʜʦʚ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʧʫʣʴʩʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʬʘʢʪ ʥʘʩʪʨʦʡʢʠ ʥʘ ʨʘʜʠʦʩʪʘʥʮʠʶ, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʤ. 

     ʇʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʘʝʪ ʠ ʩʠʩʪʝʤʘ ʙʝʩʰʫʤʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ. ɺ ʝʝ ʟʘʜʘʯʫ ʚʭʦʜʠʪ ʟʘʧʨʝʱʝʥʠʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʚ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʮʝʧʠ ʚ ʧʨʦʮʝʩʩʝ ʥʘʩʪʨʦʡʢʠ, ʢʦʛʜʘ ʧʨʦʩʣʫʰʠʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʰʫʤʳ ʵʬʠʨʘ. 

     ɼʝʪʝʢʪʦʨ (ʜʝʤʦʜʫʣʷʪʦʨ) ʩʠʛʥʘʣʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʘʫʜʠʦʩʠʛʥʘʣʘ ʠʟ ʢʦʣʝʙʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚʠʜʘ ʤʦʜʫʣʷʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʪʝʢʪʦʨ. ʊʘʢ, ʚ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʦʨʦʪʢʠʭ 

ʚʦʣʥ, ʛʜʝ ʨʘʜʠʦʚʝʱʘʥʠʝ ʚʝʜʝʪʩʷ ʤʝʪʦʜʦʤ AM, ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʤʧʣʠʪʫʜʥʳʡ 

ʜʝʪʝʢʪʦʨ, ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʚʦʣʥ ð ʯʘʩʪʦʪʥʳʡ. 

      ɸʤʧʣʠʪʫʜʥʳʡ ʜʝʪʝʢʪʦʨ ʬʦʨʤʠʨʫʝʪ ʥʘ ʚʳʭʦʜʝ ʩʠʛʥʘʣ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ 

ʦʛʠʙʘʶʱʝʡ ʚʭʦʜʥʦʛʦ ʢʦʣʝʙʘʥʠʷ, ʠ ʩʪʨʦʠʪʩʷ ʣʠʙʦ ʥʘ ʥʝʣʠʥʝʡʥʳʭ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʘʭ (ʜʠʦʜʘʭ, ʪʨʘʥʟʠʩʪʦʨʘʭ), ʣʠʙʦ ʧʦ ʩʭʝʤʝ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʭʝʤʘ ʜʝʪʝʢʪʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, 

ʝʝ ʨʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʣʠʥʝʡʥʦʩʪʠ ʚʦʣʴʪʘʤʧʝʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʫʞʥʘ ʩʭʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʩʥʦʚʝ ʌɸʇʏ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

    ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʜʦʣʞʥʦ 

ʪʦʯʥʦ ʧʦʚʪʦʨʷʪʴ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʥʝ ʟʘʚʠʩʝʪʴ ʦʪ 

ʢʦʣʝʙʘʥʠʡ ʝʛʦ ʘʤʧʣʠʪʫʜʳ. ɺ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʧʨʠʝʤʥʠʢʘʭ ʯʘʩʪʦ 



ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʜʨʦʙʥʳʡ ʜʝʪʝʢʪʦʨ, ʭʦʨʦʰʦ ʧʦʜʘʚʣʷʶʱʠʡ 

ʧʘʨʘʟʠʪʥʫʶ ʘʤʧʣʠʪʫʜʥʫʶ ʤʦʜʫʣʷʮʠʶ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʊʘʢʞʝ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʘʷ, ʥʦ ʠ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʩʭʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʌɸʇʏ.  ʀ ʘʤʧʣʠʪʫʜʥʳʡ, ʠ ʯʘʩʪʦʪʥʳʡ ʜʝʪʝʢʪʦʨʳ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. 

 

5. ʇʨʠʥʮʠʧ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ. 

    

 ʇʨʠ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʤ ʨʘʜʠʦʚʝʱʘʥʠʠ ʢ ʩʠʩʪʝʤʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʤʦʥʦʬʦʥʠʯʝʩʢʠʤ ʨʘʜʠʦʚʝʱʘʥʠʝʤ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʨʘʜʠʦʢʘʥʘʣʘ ʧʨʠ 

ʩʪʝʨʝʦʧʝʨʝʜʘʯʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ ʤʦʥʦʬʦʥʠʯʝʩʢʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʩʢʦʣʴʢʦ 

ʩʠʩʪʝʤ: ʩ ʧʦʣʷʨʥʦʡ ʤʦʜʫʣʷʮʠʝʡ (ʩʪʨʘʥʳ ʉʅɻ); ʩ ʧʠʣʦʪ ʪʦʥʦʤ (ʉʐɸ); ʏʄ-ʏʄ-

ʩʠʩʪʝʤʘ (ʐʚʝʮʠʷ); NICAM-ʩʠʩʪʝʤʘ  ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɺ ʦʩʥʦʚʫ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʪʝʨʝʦʚʝʱʘʥʠʷ ʧʦʣʦʞʝʥʳ ʧʦʣʷʨʥʦ- ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

(ʇʄʂ).ɺʠʜ ʇʄʂ ʠ ʠʭ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʇʄʂ ʧʨʝʜʩʪʘʚʣʷʶʪ  

 
 

 

ʈʠʩʫʥʦʢ 5.5 - ɺʠʜ ʇʄʂ ʠ ʠʭ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ 

 

ʩʦʙʦʡ)ʧʦʜʥʝʩʫʱʫʶ (f0 = 31,25 ʢɻʮ), ʤʦʜʫʣʠʨʦʚʘʥʥʫʶ ʧʦ ʘʤʧʣʠʪʫʜʝ ʪʘʢ, ʯʪʦ 

ʚʝʨʭʥʷʷ ʝʝ ʦʛʠʙʘʶʱʘʷ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʣʝʚʦʛʦ ʩʪʝʨʝʦʢʘʥʘʣʘ ((Uʣ), ʥʠʞʥʷʷ - 

ʧʨʘʚʦʛʦ (Un). ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʇʄʂ ʚʢʣʶʯʘʝʪ ʜʚʘ ʫʯʘʩʪʢʘ: ʟʚʫʢʦʚʦʡ ʠ 

ʥʘʜʟʚʫʢʦʚʦʡ. ɿʚʫʢʦʚʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ (0,03 - 15 ʢɻʮ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʫʩʫʤʤʝ 

ʩʠʛʥʘʣʦʚ Uʣ ʠ Un. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʤʦʥʦʧʨʠʝʤʦʤ ʧʨʠ ʩʪʝʨʝʦʧʝʨʝʜʘʯʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʘʩʪʠʯʥʦʝ ʧʦʜʘʚʣʝʥʠʝ (ʥʘ 14 ʜɹ) ʧʦʜʥʝʩʫʱʝʡ. ʉʠʛʥʘʣ, 

ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʧʦʜʘʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ, ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ 

ʩʪʝʨʝʦʩʠʛʥʘʣʦʤ (ʂʉʉ). ʂʉʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʡ ʧʦ ʯʘʩʪʦʪʝ 

(ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʝ ʨʘʜʠʦʚʝʱʘʥʠʝ ʩ ʩʠʩʪʝʤʦʡ ʇʄʂ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʋʂɺ- 

ʜʠʘʧʘʟʦʥʝ, ʪʘʢ ʢʘʢ ʧʦʣʦʩʘ ʤʦʜʫʣʠʨʫʶʱʠʭ ʯʘʩʪʦʪ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 40 ʢɻʮ). 

 

 

 

 

 

 

 

 



               6.  ʇʦʩʪʨʦʝʥʠʝ ʧʨʠʝʤʥʦʛʦ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ ʪʨʘʢʪʘ.  

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʏʄ-ʪʨʘʢʪʘ ʧʨʠʝʤʥʠʢʘ ʜʣʷ ʩʪʝʨʝʦʚʝʱʘʥʠʷ ʠʤʝʝʪ ʚʠʜ 

 

 

 

                                                 

 

 

   ʈʠʩʫʥʦʢ - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʏʄ-ʪʨʘʢʪʘ 

 

 

ʇʨʠʥʷʪʳʡ ʏʄ-ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʙʣʦʢʦʤ ʋʂɺ ʚ ʩʠʛʥʘʣ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʦʡ, ʫʩʠʣʠʚʘʝʪʩʷ ʋʇʏ, ʠ ʧʦʩʣʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʏɼ 

ʧʦʣʫʯʘʝʪʩʷ ʂʉʉ. ɺ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʪʘʢʦʛʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʚʚʝʜʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ: ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ (ʉɼ) ʠ ʩʪʝʨʝʦʠʥʜʠʢʘʪʦʨʘ (ʉʀ). ʅʘ ʙʣʦʢ 

ʉɼ ʧʦʩʣʝ ʜʝʪʝʢʪʦʨʘ ʧʦʩʪʫʧʘʝʪ ʂʉʉ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʪʩʷ ʩʠʛʥʘʣʳ 

ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʢʘʥʘʣʦʚ. ʂʨʦʤʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʂʉʉ 

ʩʪʝʨʝʦʜʝʢʦʜʝʨ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ̔̀ʢʦʤʧʝʥʩʘʮʠʠ ʠʩʢʘʞʝʥʠʡ ʂʉʉ, ʚʥʦʩʠʤʳʭ ɺʏ-ʪʨʘʢʪʦʤ; 

 ̔̀ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ; 

 ̔̀ʫʩʠʣʝʥʠʷ; 

 ̔̀ʨʝʛʫʣʠʨʦʚʢʠ ʧʝʨʝʭʦʜʥʳʭ ʟʘʪʫʭʘʥʠʡ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ; 

 ̔̀ʢʦʨʨʝʢʮʠʠ ʧʨʝʜʳʩʢʘʞʝʥʠʡ. 

ɹʣʦʢ ʉʀ ʩʣʫʞʠʪ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʠʝʤʦʤ ʩʪʝʨʝʦʧʨʦʛʨʘʤʤʳ. 

 

7. ɼʝʢʦʜʝʨʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʝʨʝʦʩʠʛʥʘʣʘ. 

 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʩʧʦʩʦʙʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʂʉʉ: 

 ̔̀ʧʦ ʦʛʠʙʘʶʱʝʡ; 

 ̔̀ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ; 

 ̔̀ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʧʦ 

ʦʛʠʙʘʶʱʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʣʷʨʥʳʡ ʜʝʪʝʢʪʦʨ. ʉʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʙʣʦʢʘ ʉɼ ʩ ʧʦʣʷʨʥʳʤ ʜʝʪʝʢʪʦʨʦʤ. 

 ʇʦʣʷʨʥʳʡ ʩʪʝʨʝʦʜʝʢʦʜʝʨ 
 

ʈʠʩʫʥʦʢ 5.7 ï ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʧʦ ʦʛʠʙʘʶʱʝʡ 

 

 

 



   
 
 

 

 

ʉʪʝʨʝʦʜʝʢʦʜʝʨ ʩʦʩʪʦʠʪ ʠʟ ʮʝʧʝʡ ʢʦʨʨʝʢʮʠʠ ʠʩʢʘʞʝʥʠʡ ʂʉʉ (ʙʣʦʢ 1), 

ʫʩʠʣʠʪʝʣʷ (ʙʣʦʢ 2), ʩʭʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ (ʙʣʦʢ 3 ) , ʧʦʣʷʨʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ (ʙʣʦʢ 4 )ʠ ʮʝʧʝʡ ʢʦʨʨʝʢʮʠʠ ɸʏʍ ʧʦ ʢʘʥʘʣʘʤ (ʙʣʦʢʠ 5, ʙ). ʉʭʝʤʘ 

ʧʦʣʷʨʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 
 
 

 

ʈʠʩʫʥʦʢ 5.8 ï ɼʝʢʦʜʝʨ ʧʦ ʦʛʠʙʘʶʱʝʡ 

 

ʉʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʩʧʝʢʪʨʘʚʢʣʶʯʘʝʪ ʜʚʘ ʘʤʧʣʠʪʫʜʥʳʭ ʜʝʪʝʢʪʦʨʘ (ʦʜʠʥ - ʵʣʝʤʝʥʪʳ VD1, Cl, Rl, R3, 

ʉɿ, ʜʨʫʛʦʡ - ʵʣʝʤʝʥʪʳ VD2, ʉ2, R2, R4, ʉ4). ʉʭʝʤʘ ʪʘʢʦʛʦ ʉɼ ʦʪʣʠʯʘʝʪʩʷ 

ʧʨʦʩʪʦʪʦʡ, ʦʜʥʘʢʦ ʧʨʠ ʥʝʡ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʠ ʠʤʝʶʪ 

ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʥʘ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪʘʭ ʟʚʫʢʦʚʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. 

ʚʢʣʶʯʘʝʪ ʜʚʘ ʘʤʧʣʠʪʫʜʥʳʭ ʜʝʪʝʢʪʦʨʘ (ʦʜʠʥ - ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʩ 

ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚ ʟʚʫʢʦʚʦʡ ʠ ʥʘʜʟʚʫʢʦʚʦʡ ʯʘʩʪʝʡ ʩʧʝʢʪʨʘ ʇʄʂ. ʉʪʨʫʢʪʫʨʘ 

ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʜʝʢʦʜʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

 

                   
ʈʠʩʫʥʦʢ 5.9 ï ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ 

 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʇʄʂ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ ʇʌ ʚʳʜʝʣʷʝʪ 

ʥʘʜʟʚʫʢʦʚʫʶ ʯʘʩʪʴ ʩʧʝʢʪʨʘ, ʠ ʧʦʩʣʝ ʘʤʧʣʠʪʫʜʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ɸɼ ʧʦʣʫʯʘʝʪʩʷ 

ʩʠʛʥʘʣ 1/2 ( U n -  U n ) .ʌʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ ʌʅʏ ʚʳʜʝʣʷʝʪ ʟʚʫʢʦʚʫʶ ʯʘʩʪʴ 

ʩʧʝʢʪʨʘ ʇʄʂ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʩʠʛʥʘʣ 1/2 ( U n + + U u ) .ɼʝʢʦʜʠʨʫʶʱʘʷ 

ʤʘʪʨʠʮʘ ɼʄ (ʩʫʤʤʠʨʫʶʱʝ-ʚʳʯʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ) ʚʳʜʝʣʷʝʪ ʩʠʛʥʘʣʳ ʣʝʚʦʛʦ 

U nʠ ʧʨʘʚʦʛʦ U nʢʘʥʘʣʦʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʉɼ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩʧʝʢʪʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

 

 



 
ʈʠʩʫʥʦʢ 5.10 -ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ 

 

ʅʘʟʥʘʯʝʥʠʝ ʮʝʧʝʡ ʢʦʨʨʝʢʮʠʠ (ʙʣʦʢʠ I ,  7, 8 ),  ʩʭʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʜʥʝʩʫʱʝʡ (ʙʣʦʢ 2) ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 5. 7, ʘ ʥʘʟʥʘʯʝʥʠʝ 

ʧʦʣʦʩʦʚʦʛʦ ʬʠʣʴʪʨʘ (ʙʣʦʢ 4), ʘʤʧʣʠʪʫʜʥʦʛʦ ʜʝʪʝʢʪʦʨʘ (ʙʣʦʢ 5), ʜʝʢʦʜʠʨʫʶʱʝʡ 

ʤʘʪʨʠʮʳ (ʙʣʦʢ 6), ʬʠʣʴʪʨʘ ʅʏ (ʙʣʦʢ 9 ) ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʥʦʤʫ ʜʣʷ ʩʭʝʤʳ ʥʘ 

ʨʠʩʫʥʢʝ 5.8. ʉʭʝʤʳ ʉɼ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʦʪʣʠʯʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʝʧʣʦʭʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʴ ʬʠʣʴʪʨʦʚ ʩ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ɸʏʍ ʠ ʬʘʟʦʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʠ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʭʫʜʰʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʩʪʝʨʝʦʢʘʥʘʣʦʚ. 

ʕʪʦʪ ʩʧʦʩʦʙ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʩʪʝʨʝʦʧʨʠʝʤʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʙʣʦʢʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʉɼɸ-7.ʇʨʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʠ ʂʉʉ ʧʫʪʝʤ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʜʝʢʦʜʝʨʘ, ʨʘʙʦʪʘʶʱʠʡ ʩʠʥʭʨʦʥʥʦ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʢʣʶʯʦʤ ʤʦʜʫʣʷʪʦʨʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʜʝʢʦʜʝʨʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʨʝʤʝʥʥʫʶ ʩʝʣʝʢʮʠʶ ʢʘʥʘʣʦʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ 

ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʢʣʶʯʝʚʦʤʫ ʤʝʪʦʜʫ. 

 

                          
 

                ʈʠʩʫʥʦʢ 5.11- ʉʪʝʨʝʦʜʝʢʦʜʝʨ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʢʣʶʯʝʚʦʤʫ ʤʝʪʦʜʫ 

 

 

ʅʘ ʩʭʝʤʝ ʩ ʂʉʉ ʚ ʙʣʦʢʝ 1 ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜʥʝʩʫʱʘʷ /0 ʠ ʚʳʜʝʣʷʝʪʩʷ 

ʇʄʂ, ʢʦʪʦʨʦʝ ʧʦʜʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ (ʙʣʦʢ 2). ʈʘʙʦʪʦʡ ʢʣʶʯʘ ʫʧʨʘʚʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ (ʙʣʦʢ 3 ) . ʇʦʩʣʝ ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʵʣʝʢʪʨʦʥʥʳʤ ʢʣʶʯʦʤ ʧʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ ʫʩʠʣʠʚʘʶʪʩʷ 

(ʙʣʦʢ 4 ) ʠ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʝʢʮʠʷ ɸʏʍ ʧʦ ʢʘʥʘʣʘʤ (ʙʣʦʢ 5). ʊʘʢʦʡ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʢʦʜʝʨʝ ʉɼɸ-5. 

ʇʨʠ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʩʭʝʤʘʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʭʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ (ʢʦʣʝʙʘʥʠʷ ʇʄʂ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ ʩ 

ʜʦʙʨʦʪʥʦʩʪʴʶ Q-  100, ʯʪʦ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʅʦ ʧʨʠ 

ʚʨʝʤʝʥʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʢʘʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʩʭʝʤʫ ʙʝʟ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʇʄʂ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 



 
ʈʠʩʫʥʦʢ 5.12 - ʉʭʝʤʘ ʙʝʟ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʇʄʂ 

ʅʘ ʩʭʝʤʝ ʂʉʉ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʮʝʧʴ ʢʦʨʨʝʢʮʠʠ (ʙʣʦʢ /), ʧʦʩʣʝ 

ʯʝʛʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ ʵʣʝʢʪʨʦʥʥʳʤ ʢʣʶʯʦʤ (ʙʣʦʢ 2) ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ (ʙʣʦʢ 3 ) . ɼʘʣʝʝ ʧʦ ʢʘʥʘʣʘʤ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʝʥʩʘʮʠʷ ʢʦʨʨʝʢʮʠʠ (ʙʣʦʢ 4 ) ʠ ʢʦʨʨʝʢʮʠʷ ɸʏʍ (ʙʣʦʢ 5). ʇʦ 

ʜʘʥʥʦʡ ʩʭʝʤʝ ʩʪʨʦʷʪʩʷ ʜʝʢʦʜʝʨʳ ʥʘ ʤʠʢʨʦʩʭʝʤʝ ʂ174ʍɸ14. ʂʣʶʯʝʚʦʝ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʤʝʥʝʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦ, ʯʝʤ ʜʝʢʦʜʝʨʳ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ. ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʚ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩ ʧʠʣʦʪ-

ʪʦʥʦʤ. ɺ ʩʠʩʪʝʤʝ ʩ ʧʠʣʦʪ-ʪʦʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʂʉʉ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʪʦʥʘʣʴʥʫʶ ʯʘʩʪʴ (ʩʫʤʤʘ ʜʚʫʭ ʩʪʝʨʝʦʩʠʛʥʘʣʦʚ U } 1ʠ U u )ʠ ʥʘʜʪʦʥʘʣʴʥʫʶ ʯʘʩʪʴ 

(ʨʝʟʫʣʴʪʘʪ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ /0 ʨʘʟʥʦʩʪʴʶ ʩʠʛʥʘʣʦʚ 

U nʠU n ) .ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʩʠʩʪʝʤʳ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩ ʧʠʣʦʪ-ʪʦʥʦʤ ʦʪ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ: 

 ̔̀ʧʦʜʥʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʧʦʜʘʚʣʝʥʘ ʧʦʣʥʦʩʪʴʶ; 

 ̔̀ʚʚʝʜʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʧʠʣʦʪ-ʪʦʥʦʤ. 

ʇʠʣʦʪ-ʪʦʥ ʚʚʝʜʝʥ ʜʣʷ ʩʠʥʬʘʟʥʦʛʦ ʠ ʩʠʥʭʨʦʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ 

ʚ ʧʨʠʝʤʥʠʢʝ. ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʧʠʣʦʪ-ʪʦʥʘ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʯʘʩʪʦʪʳ 

ʧʦʜʥʝʩʫʱʝʡ. ʏʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʡf 0= 38 ʢɻʮ, ʟʥʘʯʠʪ ʯʘʩʪʦʪʘ ʧʠʣʦʪ- ʪʦʥʘ/ʴʭ = 19 

ʢɻʮ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʠʷ ʂʉʉ ʩʣʝʜʫʶʱʘʷ: 

 ̔̀ʩʫʤʤʠʨʫʶʱʝ-ʚʳʯʠʪʘʶʱʘʷ ʤʘʪʨʠʮʘ ʩʦʟʜʘʝʪ ʩʠʛʥʘʣʳ U M = 1/2 ( U n +  + U n )ʠ 

(7S= 1/2 { U n  - U n ) \  

 ̔̀ʩʠʛʥʘʣ U sʤʦʜʫʣʠʨʫʝʪ ʧʦ ʘʤʧʣʠʪʫʜʝ ʧʦʜʥʝʩʫʱʫʶ 38 ʢɻʮ; 

 ̔̀ʩʠʛʥʘʣʳ ʧʠʣʦʪ-ʪʦʥ ʠ AMʧʦʜʥʝʩʫʱʝʡ ʩʫʤʤʠʨʫʶʪʩʷ ʚ ʥʫʞʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʂʉʉ ʧʨʠʚʝʜʝʥʘ  

 

 
ʈʠʩʫʥʦʢ 5.13 - ʉʠʩʪʝʤʘ ʩ ʧʠʣʦʪ-ʪʦʥʦʤ 

 

ʂʉʉ ʧʦʩʣʝ ʏɼ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʧʦʜʘʝʪʩʷ ʥʘ ʙʘʣʘʥʩʥʳʡ ʜʝʪʝʢʪʦʨ (ʙʣʦʢ 3), ʢʫʜʘ 

ʪʘʢʞʝ ʧʦʩʪʫʧʘʝʪ ʧʦʜʥʝʩʫʱʘʷ (38 ʢɻʮ). ʇʦʩʣʝʜʥʷʷ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ 

ʠʟ ʂʉʉ ʧʠʣʦʪ-ʪʦʥʘ (ʙʣʦʢ 1 ) ʠ ʝʛʦ ʫʤʥʦʞʝʥʠʷ (ʙʣʦʢ 4 ) . ʇʦʩʣʝ ʙʘʣʘʥʩʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʚʳʜʝʣʷʝʪʩʷ ʩʠʛʥʘʣ U s,ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʩʫʤʤʠʨʫʶ-ʱʝ-ʚʳʯʠʪʘʶʱʫʶ 



ʤʘʪʨʠʮʫ (ʙʣʦʢ 5). ʅʘ ʥʝʝ ʪʘʢʞʝ ʧʦʜʘʝʪʩʷ ʧʦʩʣʝ ʌʅʏ (ʙʣʦʢ 2) ʩʠʛʥʘʣ 

U u .ʈʝʟʫʣʴʪʘʪʦʤ ʤʘʪʨʠʮʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʩʠʛʥʘʣʳ U nʠU n ,ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʌʅʏ 

(ʙʣʦʢʠ 6 ,  7 )ʧʦʩʪʫʧʘʶʪ ʚ ʪʨʘʢʪ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʠʝʤʥʠʢʘ. ʌʅʏ ʦʪʜʝʣʷʝʪ 

ʥʘʜʪʦʥʘʣʴʥʫʶ ʯʘʩʪʴ ʩʠʛʥʘʣʘ. ɺ ʩʠʩʪʝʤʝ ʩ ʧʠʣʦʪ-ʪʦʥʦʤ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʦʯʝʥʴ ʚʘʞʥʘ ʧʨʘʚʠʣʴʥʘʷ ʝʝ ʬʘʟʘ (ʥʝʧʨʘʚʠʣʴʥʘʷ ʬʘʟʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʝʨʝʭʦʜʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ).  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʠʟ-ʟʘ 

ʧʦʧʘʜʘʥʠʷ ʚ ʦʙʣʘʩʪʴ ʯʘʩʪʦʪ ʧʠʣʦʪ-ʪʦʥʘ ʛʘʨʤʦʥʠʢ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 

U u(ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʡ ʩʥʭʨʦʥʠʟʘʮʠʠ). 

ʇʦ ʢʘʯʝʩʪʚʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʠʛʥʘʣ - ʰʫʤ ʩʠʩʪʝʤʳ 

ʩ ʧʦʣʷʨʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʠ ʩ ʧʠʣʦʪ-ʪʦʥʦʤ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ. 

ɺ ʤʦʜʝʣʷʭ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ ʜʣʷ ʧʨʠʝʤʘ ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚ ʋʂɺ 

ʜʠʘʧʘʟʦʥʝ ʧʦʩʣʝ ʯʘʩʪʦʪʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʝʨʝʦʜʝʢʦʜʝʨ. ɺ ʝʛʦ 

ʟʘʜʘʯʫ ʚʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʩʪʝʨʝʦʢʘʥʘʣʦʚ ʠʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʝʨʝʦʩʠʛʥʘʣʘ (ʂʉʉ). 

ʇʨʠ ʧʨʠʝʤʝ ʩʠʛʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʂʉʉ ʩ ʧʦʣʷʨʥʦʡ ʤʦʜʫʣʷʮʠʝʡ 

(ʩʠʩʪʝʤʘ OIRT), ʩʥʘʯʘʣʘ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʜʦʙʨʦʪʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʩʠʩʪʝʤ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʧʦʜʥʝʩʫ ʱʝʡ (31,25 ʢɻʮ). ɼʘʣʝʝ ʚʦʟʤʦʞʥʳ ʪʨʠ 

ʩʧʦʩʦʙʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ: 

1. ʧʦʣʷʨʥʦʝ ʜʝʢʦʜʠʨʦʚʘʥʠʝ; 

2. ʩʫʤʤʘʨʥʦ-ʨʘʟʥʦʩʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʦʚ; 

3. ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʪʝʨʝʦʩʠʛʥʘʣʦʚ. 

ʇʦʣʷʨʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʦ ʦʛʠʙʘʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ 

ʘʤʧʣʠʪʫʜʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʩ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʜʠʦʜʦʚ. ʇʨʠ 

ʩʫʤʤʘʨʥʦ-ʨʘʟʥʦʩʪʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʦʚ ʚʳʜʝʣʝʥʠʝ 

ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʠʩʪʦʨʥʦʛʦ 

ʤʘʪʨʠʮʠʨʦʚʘʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʠ ʨʘʟʥʦʩʪʥʦʛʦ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʦʚ. ɺʨʝʤʝʥʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʩʪʝʨʝʦʩʠʛʥʘʣʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʢʣʶʯʝʚʦʡ ʩʭʝʤʳ, 

ʨʘʟʚʦʜʷʱʝʡ ʚʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʧʦʣʫʚʦʣʥ ʧʦʜʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ. 

ʇʨʠ ʧʨʠʝʤʝ ʩʠʛʥʘʣʦʚ ʩ ʩʠʩʪʝʤʦʡ ʢʦʜʠʨʦʚʘʥʠʷ CCIR (çʧʠʣʦʪ-ʪʦʥè) 

ʩʪʝʨʝʦʜʝʢʦʜʝʨ (ʨʠʩʫʥʦʢ.5.14) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʫʟʣʳ: 

Á ʢʦʣʴʮʦ ʬʘʟʦʚʦʡ ʘʚʪʦʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (ʌɼ1 - ʌʅʏ1 - ʆɻ - 

ʬʦʨʤʠʨʦʚʘʪʝʣʠ 38 ʢɻʮ ʠ 19 ʢɻʮ), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʠʛʥʘʣʦʚ 

ʤʝʩʪʥʦʛʦ ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʆɻ) ʩ ʧʨʠʥʠʤʘʝʤʳʤ ʧʠʣʦʪ-ʩʠʛʥʘʣʦʤ ʥʘ 

ʯʘʩʪʦʪʝ 19 ʢɻʮ; 

Á ʬʘʟʦʚʳʡ ʜʝʪʝʢʪʦʨ (ʌɼ2) ʧʠʣʦʪ-ʩʠʛʥʘʣʘ; 

Á ʩʠʥʭʨʦʥʥʳʡ ʜʝʤʦʜʫʣʷʪʦʨ ʩʪʝʨʝʦʩʠʛʥʘʣʦʚ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʯʘʩʪʦʪʝ 38 ʢɻʮ, 

ʩʦ ʩʭʝʤʦʡ ʤʘʪʨʠʮʠʨʦʚʘʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʠ ʨʘʟʥʦʩʪʥʦʛʦ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʦʚ. 

 



 
 
ʈʠʩʫʥʦʢ 5.14. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ ʩʠʩʪʝʤʳ çʧʠʣʦʪ-ʪʦʥè 

 

 

ʌʠʣʴʪʨ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ (ʌɺʏ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʧʝʢʪʨʘʣʴʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. ʉʠʥʭʨʦʥʥʳʡ ʜʝʤʦʜʫʣʷʪʦʨ ʚʳʜʝʣʷʝʪ 

ʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ ʢʘʥʘʣʦʚ ʠ ʚʢʣʶʯʘʝʪʩʷ ʧʦ ʠʤʧʫʣʴʩʫ ʪʨʠʛʛʝʨʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʘ ʚʳʭʦʜʝ ʯʘʩʪʦʪʥʦʛʦ ʜʝʪʝʢʪʦʨʘ FM ʪʨʘʢʪʘ ʢʦʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ 19 ʢɻʮ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʨʠʮʠʨʦʚʘʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʠ ʨʘʟʥʦʩʪʥʦʛʦ ʩʠʛʥʘʣʦʚ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʧʠʣʦʪ-ʩʠʛʥʘʣ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘ ʚʳʭʦʜʝ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ ʙʫʜʝʪ ʪʦʣʴʢʦ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ 

ʢʘʥʘʣʦʚ. 

ʇʨʠ ʦʧʦʟʥʘʚʘʥʠʠ ʂʉʉ ʚ ʩʭʝʤʘʭ ʩʪʝʨʝʦʜʝʢʦʜʝʨʦʚ ʦʙʳʯʥʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʠʛʥʘʣ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʨʝʞʠʤʘ. ʂʨʠʪʝʨʠʝʤ 

ʦʮʝʥʢʠ ʩʣʫʞʠʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʜʥʝʩʫʱʝʡ ʠʣʠ 

ʥʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʜʝʪʝʢʪʦʨʘ ʧʠʣʦʪ-ʩʠʛʥʘʣʘ. 

ɺ ʩʦʩʪʘʚ ʫʟʣʦʚ ʧʦʩʣʝʜʝʪʝʢʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʯʘʩʪʦ ʚʭʦʜʷʪ ʩʭʝʤʳ, ʩʣʫʞʘʱʠʝ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ ʧʨʠ ʧʨʠʝʤʝ ʩʪʝʨʝʦʧʨʦʛʨʘʤʤ. ʇʨʠʥʮʠʧ ʠʭ 

ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʪʨʘʢʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʤʝʭʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʨʝʞʠʤʝ 

çʉʪʝʨʝʦè ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 70 ʜɹ. ʇʨʠ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ ʧʨʠʝʤʘ ʜʘʥʥʳʡ 

ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ 

çʄʦʥʦè ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦ - ʚʨʫʯʥʫʶ. 

ʇʦʣʝʟʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʩʣʫʞʠʪ ʨʝʛʫʣʠʨʦʚʢʘ ʩʪʝʧʝʥʠ ʨʘʟʜʝʣʝʥʠʷ 

ʩʪʝʨʝʦʢʘʥʘʣʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚ ʜʨʫʛʦʡ. ʆʙʳʯʥʦ ʩʪʝʧʝʥʴ ʨʘʟʜʝʣʝʥʠʷ 

ʩʪʝʨʝʦʢʘʥʘʣʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 35-40 ʜɹ. 

ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʩʠʩʪʝʤʳ ʨʘʜʠʦʠʥʬʦʨʤʘʮʠʠ RDS ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʬʘʟʦʚʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʯʘʩʪʦʪʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ FM ʪʨʘʢʪʘ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʜʝʢʦʜʝʨʝ, ʚʳʧʦʣʥʷʝʤʦʤ ʦʙʳʯʥʦ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʦʡ ʤʠʢʨʦʩʭʝʤʳ ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʦʜʫʣʷ. ɼʝʢʦʜʝʨʳ RDS (ʨʠʩʫʥʦʢ 

5.15) ʩʦʜʝʨʞʘʪ ʩʭʝʤʫ ʌɸʇʏ, ʨʘʙʦʪʘʶʱʫʶ ʥʘ ʯʘʩʪʦʪʝ ʧʦʜʥʝʩʫʱʝʡ 57 ʢɻʮ, ʠ 

ʬʘʟʦʚʳʡ ʜʝʪʝʢʪʦʨ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʜʝʢʦʜʝʨʦʤ. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʩʧʝʢʪʨʦʚ ʘʫʜʠʦʩʠʛʥʘʣʘ ʠ ʩʠʛʥʘʣʘ ʨʘʜʠʦʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʭʦʜʝ ʜʝʢʦʜʝʨʘ 

ʫʩʪʘʥʦʚʣʝʥ ʬʠʣʴʪʨ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ (ʌɺʏ). ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʠʣʠ ʘʫʜʠʦʢʦʤʧʣʝʢʩʘ. 



 

 
ʈʠʩʫʥʦʢ 5.15. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʝʢʦʜʝʨʘ ʩʠʩʪʝʤʳ RDS 

 

ɸʫʜʠʦʩʠʛʥʘʣʳ ʧʦʩʣʝ ʘʤʧʣʠʪʫʜʥʦʛʦ (ʧʨʠʝʤ AM ʩʠʛʥʘʣʦʚ) ʠʣʠ ʯʘʩʪʦʪʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʩʦ ʩʪʝʨʝʦʜʝʢʦʜʝʨʦʤ (ʧʨʠʝʤ ʏʄ ʩʠʛʥʘʣʦʚ) ʧʦʩʪʫʧʘʶʪ ʚ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʪʨʘʢʪ ʦʙʨʘʙʦʪʢʠ. ʀʥʦʛʜʘ ʩʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ʘʤʧʣʠʪʫʜʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʧʨʦʭʦʜʠʪ ʪʘʢʞʝ ʯʝʨʝʟ ʙʣʦʢ ʩʪʝʨʝʦʜʝʢʦʜʝʨʘ, ʥʦ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʚ ʥʝʤ, ʘ ʤʠʥʫʝʪ ʝʛʦ ʪʨʘʥʟʠʪʦʤ, ʣʠʥʝʡʥʦ ʨʘʟʜʝʣʷʷʩʴ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʣʝʚʳʡ ʠ 

ʧʨʘʚʳʡ ʢʘʥʘʣʳ. 

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʪʨʘʢʪʝ ʦʙʨʘʙʦʪʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʦʜʥʘ, ʘ ʜʚʝ ʩʪʫʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʭʝʤʘ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʩʤʝʩʠʪʝʣʝʤ, ʛʝʪʝʨʦʜʠʥʦʤ ʠ ʫʩʠʣʠʪʝʣʝʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʩ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ ʮʝʧʷʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʟʘʨʫʙʝʞʥʳʭ ʤʦʜʝʣʷʭ ʪʘʢʦʝ ʜʦʧʦʣʥʝʥʠʝ ʚʚʦʜʷʪ ʜʣʷ ʧʨʠʝʤʘ AM ʩʠʛʥʘʣʦʚ 

ʩʨʝʜʥʝʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʊʦʛʜʘ ʧʝʨʚʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʯʘʩʪʦʪʘ 

ʚʳʙʠʨʘʝʪʩʷ ʚʳʩʦʢʦʡ (10,7 ʄɻʮ), ʘ ʚʪʦʨʘʷ - ʥʠʟʢʦʡ (450 ʢɻʮ), ʪʦ ʝʩʪʴ 

ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʷ ʪʨʘʢʪʦʚ AM ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʧʨʠʝʤʥʠʢʦʚ. 

ʇʨʠ ʩʦʚʤʝʱʝʥʠʠ ʚ ʦʜʥʦʤ ʨʘʜʠʦʧʨʠʝʤʥʠʢʝ ʪʨʘʢʪʦʚ ʦʙʨʘʙʦʪʢʠ 

ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʩ ʘʤʧʣʠʪʫʜʥʦʡ ʠ ʯʘʩʪʦʪʥʦʡ 

ʤʦʜʫʣʷʮʠʷʤʠ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ. ɺ 

ʧʨʦʩʪʳʭ ʤʦʜʝʣʷʭ ʦʙʲʝʜʠʥʝʥʠʝ ʮʝʧʝʡ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʚ ʪʨʘʢʪʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʘʩʢʘʜʳ 

ʨʘʙʦʪʘʶʪ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. ɺ ʤʦʜʝʣʷʭ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ ʪʨʘʢʪʳ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ AM ʠ ʏʄ ʥʝʟʘʚʠʩʠʤʳ ʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʦ ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ. 

ɺ ʩʣʦʞʥʳʭ ʤʦʜʝʣʷʭ ʯʘʩʪʴ ʬʫʥʢʮʠʡ ʦʧʠʩʘʥʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ 

ʮʠʬʨʦʚʳʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʦʧʝʨʘʮʠʠ ʥʘʜ 

ʩʠʛʥʘʣʘʤʠ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʦʙʨʘʙʦʪʢʠ. 

 

 

 

 

 

 

 

 

 

 

 



ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ. 

ɺʦʧʨʦʩʳ: 

 

1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. 

2. ʆʙʟʦʨ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ. 

3. ɹʣʦʢ ʋʂɺ-2-1- ʉ 

4. ɹʣʦʢ ʂʉɼɺ 

5. ɹʣʦʢ ʈʏ-ʇʏ    

6. ʋʩʠʣʠʪʝʣʴ ʈʏ ʪʨʘʢʪʘ AM 

7. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ 

8. ʋʩʠʣʠʪʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ 

9. ɼʝʪʝʢʪʦʨ ʩʠʛʥʘʣʦʚ ʏʄ 

10. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ 

11. ʋʩʠʣʠʪʝʣʴ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ 

 
 

 

1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. 

         

        ʇʦ ʧʦʩʪʨʦʝʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʠ 2-ʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ, ʯʝʤ 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʠ 3-ʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʢ ʧʝʨʚʳʤ ʧʨʝʜʲ-

ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ ʨʘʜʠʦʧʨʠʝʤʥʠ-

ʢʦʚ 2-ʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ (çʆʢʝʘʥè, çʄʝʨʠʜʠʘʥè, çɺʕʌ-214è), ʢʨʦʤʝ 

ʜʠʘʧʘʟʦʥʦʚ ɼɺ, ʉɺ ʠ ʂɺ, ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʜʠʘʧʘʟʦʥ ʋʂɺ. ʆʜʥʘʢʦ ʚ 

ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʧʨʠʝʤʥʠʢʘʭ çɺʕʌ-201è, çɺʕʌ-204è, ʥʝʪ 

ʋʂɺ ʜʠʘʧʘʟʦʥʘ. 

ʕʣʝʤʝʥʪʥʦʡ ʙʘʟʦʡ ʜʣʷ ʵʪʠʭ ʧʨʠʝʤʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʪʨʘʥʟʠʩʪʦʨʳ ʠ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ. ɺ ʢʘʩʢʘʜʘʭ ʫʩʠʣʠʪʝʣʝʡ ʇʏ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ 

ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ. ɼʣʷ ʧʨʠʝʤʘ ʚ ʜʠʘʧʘʟʦʥʘʭ ɼɺ, ʉɺ 

ʧʨʠʝʤʥʠʢʠ ʩʥʘʙʞʝʥʳ ʚʥʫʪʨʝʥʥʝʡ ʬʝʨʨʠʪʦʚʦʡ ʘʥʪʝʥʥʦʡ. ʇʨʠʝʤ ʥʘ ʂɺʠ 

ʋʂɺ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʜʚʠʞʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʘʥʪʝʥʥʳ, 

ʠʤʝʶʱʝʡ ʰʘʨʥʠʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʚʦʨʘʯʠʚʘʪʴ ʝʝ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʷʭ, ʥʘʧʨʠʤʝʨ ʨʘʜʠʦʧʨʠʝʤʥʠʢʝ çʆʢʝʘʥè, ʩʤʝʩʠʪʝʣʴ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʙʘʣʘʥʩʥʦʡ ʢʦʣʴʮʝʚʦʡ ʩʭʝʤʝ ʥʘ ʯʝʪʳʨʝʭ ʜʠʦʜʘʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʷʟʢʫ ʚʭʦʜʥʳʭ 

ʢʦʥʪʫʨʦʚ ʧʨʠʥʠʤʘʝʤʦʡ ʯʘʩʪʦʪʳ ʠ ʛʝʪʝʨʦʜʠʥʘ, ʠʩʢʣʶʯʘʷ ʠʭ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʭʝʤʝ ʢʦʣʴʮʝʚʦʛʦ ʩʤʝʩʠʪʝʣʷ ʧʦʜʘʚʣʷʶʪʩʷ ʯʝʪʥʳʝ 

ʛʘʨʤʦʥʠʢʠ ʛʝʪʝʨʦʜʠʥʘ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʧʨʠʝʤʘ. ɿʘ 

ʩʯʝʪ ʙʘʣʘʥʩʥʳʭ ʩʚʦʡʩʪʚ ʢʦʣʴʮʝʚʦʛʦ ʩʤʝʩʠʪʝʣʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʫʶ 

ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ. 

ʄʦʜʝʣʠ ʧʨʠʝʤʥʠʢʦʚ 2-ʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ çʆʢʝʘʥ-221è, çʄʝʨʠ- ʜʠʘʥ-

235è ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʦʜʝʣʝʡ ʥʘʣʠʯʠʝʤ ʩʭʝʤʳ 

ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʩʪʨʦʡʢʠ. ʅʘ ʙʘʟʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ 

ʚʳʧʫʩʢʘʶʪʩʷ ʤʘʛʥʠʪʦʣʳ ç0ʨʝʘʥʜʘ-203-ʩʪʝʨʝʦè, çɺʕʌ-ʉʠʛʤʘ- 260è. 



ʈʘʜʠʦʧʨʠʝʤʥʠʢ çʆʢʝʘʥ-214è. ʈʘʜʠʦʧʨʠʝʤʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ 

ʧʝʨʝʜʘʯ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʚ 

ʜʠʘʧʘʟʦʥʘʭ ɼɺ, ʉɺ ʠ ʧʷʪʠ ʧʦʜʜʠʘʧʘʟʦʥʘʭ ʂɺ, ʘ ʪʘʢʞʝ ʩ ʯʘʩʪʦʪʥʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʚ ʜʠʘʧʘʟʦʥʝ ʋʂɺ. ɼʣʷ ʧʣʘʚʥʦʡ ʨʘʟʜʝʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʨʝʛʫʣʷʪʦʨʘ ʪʝʤʙʨʘ. 

 

2. ʆʙʟʦʨ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ. 

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 

ʧʨʠʝʤʝ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʤʘʛʥʠʪʥʫʶ ʘʥʪʝʥʥʫ ʚ ʜʠʘʧʘʟʦʥʝ ɼɺ ð ʥʝ ʭʫʞʝ 1,0 

ʤɺ/ʤ, ʚ ʜʠʘʧʘʟʦʥʝ ʉɺ ð 0,7 ʤɺ/ʤ; ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʫʶ 

ʘʥʪʝʥʥʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʘʭ ʂɺ1 ð ʂɺ5 ʥʝ ʭʫʞʝ 100 ʤʢɺ/ʤ, ʘ 

ʚ ʜʠʘʧʘʟʦʥʝ ʋʂɺ ð 35 ʤʢɺ/ʤ. ʆʜʥʦʩʠʛ-ʥʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ 

ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ ʚ ʜʠʘʧʘʟʦʥʘʭ ɼɺ ʠ ʉɺ ʧʨʠ ʨʘʩʩʪʨʦʡʢʝ ʥʘ Ñ9 ʢɻʮ ʥʝ ʭʫʞʝ 

36 ʜɹ; ʦʜʥʦʩʠʛʥʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʟʝʨʢʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʚ 

ʜʠʘʧʘʟʦʥʝ ʂɺʥʝ ʭʫʞʝ 26 ʜɹ ʠ ʚ ʜʠʘʧʘʟʦʥʝ ʋʂɺ ð 32 ʜɹ. ʇʦʣʦʩʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ ʧʦ ʪʨʘʢʪʫ ɸʄʩʦʩʪʘʚʣʷʝʪ 125ð4000 ɻʮ, 

ʘ ʧʦ ʪʨʘʢʪʫ ʏʄð 125 ð 10 000 ɻʮ. ʅʦʤʠʥʘʣʴʥʘʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 

ʧʨʠʝʤʥʠʢʘ 0,5 ɺʪ. ʇʠʪʘʥʠʝ ʧʨʠʝʤʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʰʝʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʪʠʧʘ 373 (çʄʘʨʩè, çʉʘʪʫʨʥè) ʣʠʙʦ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 

220 ɺ. 

 

 
  ʈʠʩʫʥʦʢ 5.16 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʋʂɺ 

 

   

3.  ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ. 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ.  ʈʘʜʠʦʧʨʠʝʤʥʠʢ ʧʦʩʪʨʦʝʥ 

ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʙʣʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʙʣʦʢʦʚ: ʋʂɺ 

(ɸ1), ʂʉɼɺ (ɸ2), ʈʏ-ʇʏ (A3), ʋɿʏ (ɸ4) ʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ (ɸ5). 

4. ɹʣʦʢ ʋʂɺ-2-1-ʉ 

ɹʣʦʢ ʋʂɺ-2-1- !ʉ (ʨʠʩ. 10.6). ɺʭʦʜʥʘʷ ʮʝʧʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʋʂɺ 

ʚʳʧʦʣʥʝʥʘ ʧʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʭʝʤʝ. ʉʠʛʥʘʣ ʩ 



ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʘʥʪʝʥʥʳ (ʢʦʥʪʘʢʪ 3) ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ ʉ1 ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʚʭʦʜʥʫʶ ʮʝʧʴ L1 L2C2C3. ʅʘʧʨʷʞʝʥʠʝ ʩʠʛʥʘʣʘ ʩ ʝʤʢʦʩʪʥʦʛʦ ʜʝʣʠʪʝʣʷ ʉ2 

ʠ ʉ3 ʧʦʜʘʝʪʩʷ ʥʘ ʵʤʠʪʪʝʨ ʪʨʘʥʟʠʩʪʦʨʘ VT1 ʫʩʠʣʠʪʝʣʷ ʨʘʜʠʦʯʘʩʪʦʪʳ, 

ʩʦʙʨʘʥʥʦʛʦ ʧʦ ʩʭʝʤʝ ʩ ʦʙʱʝʡ ʙʘʟʦʡ. ʅʘʛʨʫʟʢʦʡ ʪʨʘʥʟʠʩʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ L3C5C6C7, ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʥʘ ʯʘʩʪʦʪʫ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʧʝʨʝʤʝʥʥʦʡ ʝʤʢʦʩʪʠ ʉ9. ʈʝʟʠʩʪʦʨ 

R3 ʩʣʫʞʠʪ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʘʨʘʟʠʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ 

ʢʘʩʢʘʜʘ. ʈʝʟʠʩʪʦʨʳ R l , R2 ʠ R4 ʦʧʨʝʜʝʣʷʶʪ ʨʝʞʠʤ ʪʨʘʥʟʠʩʪʦʨʘ VT1 ʧʦ 

ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ. ʕʣʝʤʝʥʪʳ R5 ʠ ʉ6 ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʦʤ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 

ʪʨʘʥʟʠʩʪʦʨʘ. 

ʉʠʛʥʘʣ ʩ ʢʦʥʪʫʨʘ ʫʩʠʣʠʪʝʣʷ ʈʏ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ C11 ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʘʩʢʘʜ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩʦʙʨʘʥ ʥʘ 

ʪʨʘʥʟʠʩʪʦʨʘʭ VT2 (ʛʝʪʝʨʦʜʠʥ) ʠ VT3 (ʩʤʝʩʠʪʝʣʴ). ʂʦʥʪʫʨ ʛʝʪʝʨʦʜʠʥʘ 

ʦʙʨʘʟʦʚʘʥ ʢʘʪʫʰʢʦʡ L4 ʠ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʉ18, ʉ19, ʉ22. ʇʝʨʝʩʪʨʦʡʢʘ 

ʯʘʩʪʦʪʳ ʢʦʥʪʫʨʘ ʛʝʪʝʨʦʜʠʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʪʦʨʦʡ ʩʝʢʮʠʝʡ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʉ19. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʜʩʪʨʦʡʢʘ ʯʘʩʪʦʪʳ (ɸʇʏ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ ʝʤʢʦʩʪʠ ʚʘʨʠʢʘʧʘ VD4, ʚʢʣʶʯʝʥʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʥʪʫʨʫ 

ʛʝʪʝʨʦʜʠʥʘ. ʋʧʨʘʚʣʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʘʨʠʢʘʧ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 

R14 (ʢʦʥʪʘʢʪ 6) ʩ ʚʳʭʦʜʘ ʜʨʦʙʥʦʛʦ ʜʝʪʝʢʪʦʨʘ (A3). 

ʅʘʛʨʫʟʢʦʡ ʩʤʝʩʠʪʝʣʷ ʩʣʫʞʠʪ ʜʚʫʭʢʦʥʪʫʨʥʳʡ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ L5C20 ʠ 

L6C24, ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʯʘʩʪʦʪʫ 10,7 ʄɻʮ. ʉʠʛʥʘʣ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʯʝʨʝʟ ʢʘʪʫʰʢʫ L7 (ʢʦʥʪʘʢʪʳ 5, 4) ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ 

ʫʩʠʣʠʪʝʣʷ ʇʏ-ʏʄ (A3). ʇʠʪʘʥʠʝ ʪʨʘʥʟʠʩʪʦʨʦʚ ʙʣʦʢʘ ʋʂɺ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʢʦʥʪʘʢʪ 1 ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

 

4. ɹʃʆʂ ʂʉɼɺ 

  

       ɹʃʆʂ ʂʉɼɺ (ʨʠʩ. 10.7). ɼʘʥʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʙʘʨʘʙʘʥʥʦʛʦ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʜʠʘʧʘʟʦʥʦʚ ʩ ʥʘʙʦʨʦʤ ʧʣʘʥʦʢ, ʫʟʣʘ ʤʘʛʥʠʪʥʦʡ ʘʥʪʝʥʥʳ ʠ 

ʪʨʝʭʩʝʢʮʠʦʥʥʦʛʦ ʂʇɽ ʉ1.1,  ʉ1.2 ʠ ʉ1.3. ʅʘ ʧʣʘʥʢʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʪʫʨʳ 

ʚʭʦʜʥʳʭ ʮʝʧʝʡ, ʫʩʠʣʠʪʝʣʷ ʈʏ ʠ ʛʝʪʝʨʦʜʠʥʘ. ʂʘʪʫʰʢʠ ʚʭʦʜʥʳʭ ʢʦʥʪʫʨʦʚ 

ʜʠʘʧʘʟʦʥʦʚ ɼɺ (L3) ʠ ʉɺ(L 1 )  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʘʪʫʰʢʠ ʩʚʷʟʠ L4 ʠ 

L2 ʥʘʤʦʪʘʥʳ ʥʘ ʬʝʨʨʠʪʦʚʦʤ ʩʪʝʨʞʥʝ ʤʘʛʥʠʪʥʦʡ ʘʥʪʝʥʥʳ. ʇʨʠ ʨʘʙʦʪʝ ʚ 

ʜʠʘʧʘʟʦʥʝ ɼɺ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʚʭʦʜʥʦʛʦ ʢʦʥʪʫʨʘ ʦʙʨʘʟʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʤʠ ʢʘʪʫʰʢʘʤʠ L1 ʠ L3, ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʉɺ 

ʢʘʪʫʰʢʘ L3 ʟʘʤʳʢʘʝʪʩʷ ʥʘʢʦʨʦʪʢʦ. 

ʉʚʷʟʴ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʘʥʪʝʥʥʳ ʩʦ ʚʭʦʜʥʳʤʠ ʢʦʥʪʫʨʘʤʠ ʜʠʘʧʘʟʦʥʘ 

KBʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ ʉ1 ʠ 

ʜʨʦʩʩʝʣʴ L1 (A3). ɼʨʦʩʩʝʣʴ ʠʩʢʣʶʯʘʝʪ ʰʫʥʪʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʚʭʦʜʥʳʭ 

ʮʝʧʝʡ KBʜʠʘʧʘʟʦʥʘ ʥʘ ʚʭʦʜʥʫʶ ʮʝʧʴ ʙʣʦʢʘ ʋʂɺ. ʉʚʷʟʴ ʚʭʦʜʥʳʭ ʢʦʥʪʫʨʦʚ 

ʜʠʘʧʘʟʦʥʦʚ ɼɺ, ʉɺ ʠ KBʩ ʙʘʟʦʡ ʪʨʘʥʟʠʩʪʦʨʘ VT8 ʫʩʠʣʠʪʝʣʷ ʨʘʜʠʦʯʘʩʪʦʪʳ 

ʠʥʜʫʢʪʠʚʥʘʷ. 

 

5. ɹʃʆʂ ʈʏ-ʇʏ 

  

ɹʃʆʂ ʈʏ-ʇʏ (ʨʠʩʫʥʦʢ 5.17). ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʫʩʠʣʠʪʝʣʴ ʨʘʜʠʦʯʘʩʪʦʪʳ 

ʪʨʘʢʪʘ AM, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ AM, ʫʩʠʣʠʪʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 



ʯʘʩʪʦʪʳ ʪʨʘʢʪʦʚ AM  ʠ ʏʄ, ʘ ʪʘʢʞʝ ʜʝʪʝʢʪʦʨʳ ʩʠʛʥʘʣʦʚ AM  ʠ ʏʄ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʧʣʘʪʝ ʙʣʦʢʘ ʈʏ-ʇʏ ʨʘʩʧʦʣʦʞʝʥ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ 

ʧʠʪʘʥʠʷ ʙʘʟʦʚʳʭ ʮʝʧʝʡ, ʛʝʪʝʨʦʜʠʥʘ AM, ʙʣʦʢʘ ʋʂɺ ʠ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʇʏ-

ʏʄ. 

  

 
ʈʠʩʫʥʦʢ 5.17-ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʂʉɼɺ 

 

  

6.  ʋʩʠʣʠʪʝʣʴ ʈʏ ʪʨʘʢʪʘ AM  

       

      ʋʩʠʣʠʪʝʣʴ ʈʏ ʪʨʘʢʪʘ AM  ʩʦʙʨʘʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ VT8 ʧʦ ʩʭʝʤʝ ʩ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʩʚʷʟʴʶ ʩ ʢʦʥʪʫʨʦʤ ʠ ʠʥʜʫʢʪʠʚʥʦʡ ʩʚʷʟʴʶ ʩʦ 

ʩʤʝʩʠʪʝʣʝʤ. ʅʘʛʨʫʟʦʯʥʳʝ ʢʦʥʪʫʨʳ ʫʩʠʣʠʪʝʣʷ ʈʏ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʣʦʢʝ 

ʂʉɼɺ. ʇʝʨʝʩʪʨʦʡʢʘ ʢʦʥʪʫʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʉ 1.2. ɺ 

ʜʠʘʧʘʟʦʥʘʭ ɼɺ, ʉɺ ʠ ʂɺ5 ʧʘʨʘʣʣʝʣʴʥʦ ʵʤʠʪʪʝʨʥʦʤʫ ʨʝʟʠʩʪʦʨʫ R1 4 ʯʝʨʝʟ 

ʮʝʧʦʯʢʫ C14R13 ʧʦʜʢʣʶʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʜʨʦʩʩʝʣʠ 

L5, L8, L12. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʧʦʤʝʭ 

ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʜʠʘʧʘʟʦʥʫ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʮʝʧʠ ʙʘʟʳ ʠ ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ VT8 



ʚʢʣʶʯʝʥʳ ʨʝʟʠʩʪʦʨʳ R11 ʠ R17. ʋʩʠʣʝʥʥʳʡ ʪʨʘʥʟʠʩʪʦʨʦʤ ʩʠʛʥʘʣ 

ʨʘʜʠʦʯʘʩʪʦʪʳ ʧʦʜʘʝʪʩʷ ʥʘ ʩʤʝʩʠʪʝʣʴ. 

 
 
ʈʠʩʫʥʦʢ 5.18 -  ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

 

 

7. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ 

        

      ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʪʨʘʢʪʘ AM  ʚʳʧʦʣʥʝʥ ʧʦ ʩʭʝʤʝ ʩ ʦʪʜʝʣʴʥʳʤ 

ʛʝʪʝʨʦʜʠʥʦʤ. ɻʝʪʝʨʦʜʠʥ ʩʦʙʨʘʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ VT9 ʧʦ ʩʭʝʤʝ ʠʥʜʫʢʪʠʚʥʦʡ 

ʪʨʝʭʪʦʯʢʠ. ʉʚʷʟʴ ʛʝʪʝʨʦʜʠʥʘ ʩʦ ʩʤʝʩʠʪʝʣʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠʪʝʣʷ 

ʥʘ ʜʠʦʜʘʭ VD1ðVD4, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʙʘʣʘʥʩʥʦʡ ʢʦʣʴʮʝʚʦʡ ʩʭʝʤʝ 

(ʨʠʩʫʥʦʢ 5.20 

ʉʤʝʩʠʪʝʣʴ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʯʥʳʡ ʚʭʦʜ ʜʣʷ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʩʠʛʥʘʣʘ ʩ 

ʢʦʥʪʫʨʘ ʫʩʠʣʠʪʝʣʷ ʈʏ L4 (ʪʦʯʢʠ ʩðʩ) ʅʘʧʨʷʞʝʥʠʝ ʛʝʪʝʨʦʜʠʥʘ ʧʦʜʚʦʜʠʪʩʷ 

ʦʪ ʢʘʪʫʰʢʠ L5 ʢ ʪʦʯʢʘʤ ʛðʛ ʩʭʝʤʳ. ʂʘʪʫʰʢʘ L3 ʩʦ ʩʨʝʜʥʠʤ ʚʳʚʦʜʦʤ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʬʘʟʦʚʨʘʱʘʪʝʣʷ. ʊʦʢ ʛʝʪʝʨʦʜʠʥʘ ʨʘʟʚʝʪʚʣʷʝʪʩʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʪʦʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʣʝʯ ʙʘʣʘʥʩʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ. ʇʨʠ ʧʦʣʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʣʝʯ ʚ ʪʦʯʢʘʭ ʇʏ ð ʇʏ 

ʥʘʧʨʷʞʝʥʠʝ ʛʝʪʝʨʦʜʠʥʘ ʨʘʚʥʦ ʥʫʣʶ. 



 
ʈʠʩʫʥʦʢ 5.19 ï ʉʭʝʤʳ ʜʝʪʝʢʪʦʨʦʚ ʠ ɸʈʋ 

ʇʨʦʚʦʜʠʤʦʩʪʴ ʜʠʦʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʛʝʪʝʨʦʜʠʥʘ ʪʘʢ, ʯʪʦ ʥʫʣʝʚʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʚʦʟʥʠʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʵʪʦʤʫ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʩʠʛʥʘʣʘ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

ʇʏ ð ʇʏ ʠʟʤʝʥʷʶʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʥʘʨʫʰʘʝʪʩʷ ʙʘʣʘʥʩ ʩʭʝʤʳ ʠ ʥʘ ʚʳʭʦʜʝ ʩʤʝʩʠʪʝʣʷ (ʪʦʯʢʠ ʇʏðʇʏ) 

ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʟʥʦʩʪʥʦʡ ʠ ʩʫʤʤʘʨʥʦʡ ʯʘʩʪʦʪ ʩʠʛʥʘʣʘ ʠ 

ʛʝʪʝʨʦʜʠʥʘ. ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʠ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʜʠʥʘ ʙʫʜʫʪ ʧʦʜʘʚʣʝʥʳ. 

ʂʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʇʏ-ɸʄ L4C9C10, ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 

ʢʘʪʫʰʢʦʡ L.3, ʥʘʩʪʨʦʝʥ ʥʘ ʯʘʩʪʦʪʫ 465 ʢɻʮ. ʇʦʵʪʦʤʫ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ 

VT7 (ʩʤ. ʨʠʩ. 10.8) ʩ ʢʦʥʪʫʨʘ L2.2C7C8 ʯʝʨʝʟ ʢʘʪʫʰʢʫ 1.3.2 ʙʫʜʝʪ 

ʧʦʩʪʫʧʘʪʴ ʪʦʣʴʢʦ ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʥʦʩʪʥʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ. 

 

8. ʋʩʠʣʠʪʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ 

       

       ʋʩʠʣʠʪʝʣʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʪʨʘʢʪʘ AM  ʩʦʩʪʦʠʪ ʠʟ ʛʨʝʭ ʢʘʩ-

ʢʘʜʦʚ ʫʩʠʣʝʥʠʷ ʠ ʩʦʙʨʘʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT7, VTIO ʠ VT15, ʚʢʣʶʯʝʥʥʳʭ 

ʧʦ ʩʭʝʤʝ ʩ ʦʙʱʠʤ ʵʤʠʪʪʝʨʦʤ. ʅʘʛʨʫʟʢʦʡ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʷʚʣʷʝʪʩʷ ʧʷʪʠ 

ʢʦʥʪʫʨʥʳʡ ʬʠʣʴʪʨ (ʌʉʉ) L4C11, L6C17, L8C22, L10C28, L11C33C34 ʩ 

ʚʥʝʰʥʝʝʤʢʦʩʪʥʦʡ ʩʚʷʟʴʶ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨʳ ʉ16, ʉ20, ʉ25, ʉ29. ʉ 

ʝʤʢʦʩʪʥʦʛʦ ʜʝʣʠʪʝʣʷ ʉɿɿ. ʉ34 ʩʠʛʥʘʣ ʇʏ ʧʦʩʪʫʧʘʝʪ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ 

VT10. 



 
ʈʠʩʫʥʦʢ 5.20 ï ʉʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

    

       ʊʘʢ ʢʘʢ ʌʉʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʝʜʥʝʤʫ ʢʘʥʘʣʫ, ʪʦ 

ʚʪʦʨʦʡ ʢʘʩʢʘʜ ʩʦʙʨʘʥ ʧʦ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʭʝʤʝ. ʅʘʛʨʫʟʢʦʡ ʚʪʦʨʦʛʦ 

ʢʘʩʢʘʜʘ ʩʣʫʞʠʪ ʨʝʟʠʩʪʦʨ R31, ʩ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ ɻ1ʏ ʯʝʨʝʟ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʉ41 ʧʦʜʘʝʪʩʷ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VT15. ɺ 

ʢʦʣʣʝʢʪʦʨʥʫʶ ʮʝʧʴ ʵʪʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʬʠʣʴʪʨʦʤ ʏʄ 

ʚʢʣʶʯʝʥ ʦʜʥʦʢʦʥʪʫʨʥʳʡ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ L14.1C48 ʩ ʢʘʪʫʰʢʦʡ ʩʚʷʟʠ 

L14.2. ɺ ʢʦʥʪʫʨ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʝ ʧʦʜʢʣʶʯʝʥ ʜʝʪʝʢʪʦʨ ʩʠʛʥʘʣʘ 

AM, ʩʦʙʨʘʥʥʳʡ ʥʘ ʜʠʦʜʝ VD19. ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʩʥʠʤʘʝʪʩʷ ʩ ʜʝʣʠʪʝʣʷ R47, R48 ʠ ʯʝʨʝʟ ʢʦʥʪʘʢʪ 

28 ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ (ɸ4). 

ʋʩʠʣʠʪʝʣʴ ʇʏ ʪʨʘʢʪʘ ʏʄ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʢʘʩʢʘʜʘ ʫʩʠʣʝʥʠʷ ʠ Iʚʳʧʦʣʥʝʥ 

ʥʘ  ʪʨʘʥʟʠʩʪʦʨʘʭ VT6, VT7, VT10 ʠ VT15. ʉʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ʙʣʦʢʘ ʋʂɺ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VT6. ʅʘʛʨʫʟʢʦʡ ʢʘʩʢʘʜʘ Å ʩʣʫʞʠʪ ʢʦʥʪʫʨ 

L3.1, ʉ5, ʠʤʝʶʱʠʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʜʠʦʜ VD5 ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʢʪʘ ʦʪ 

ʧʝʨʝʛʨʫʟʢʠ. ʅʘʛʨʫʟʢʦʡ ʚʪʦʨʦʛʦ ʢʘʩʢʘʜʘ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ VT7 ʷʚʣʷʝʪʩʷ 

ʯʝʪʳʨʝʭʢʦʥʪʫʨʥʳʡ ʬʠʣʴʪʨ (ʌʉʉ) L5.1C15L5.2, L7.1ʉ19L7.2. 

L.9.1C27L9.2, LI 2.IC32LI2.2 ʚʥʝʰʥʝʝʤʢʦʩʪʥʦʡ ʩʚʷʟʴʶ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨʳ 

C18, ʉ26 ʠ ʉ31. ʊʨʝʪʠʡ ʢʘʩʢʘʜ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ VT10, ʢʘʢ ʠ ʜʣʷ ɸʄ-

ʩʥʛʥʘʣʦʚ, ʚʳʧʦʣʥʝʥ ʧʦ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʭʝʤʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʪʨʘʢʪʘ ʇʏ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʢʪʘ ʏʄ ʚ ʮʝʧʠ ʢʦʣʣʝʢʪʦʨʦʚ 

VT6, VT7, VT15 ʚʢʣʶʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʟʠʩʪʦʨʳ R5, R12, R44. 

ʅʘʛʨʫʟʢʦʡ ʯʝʪʚʝʨʪʦʛʦ ʢʘʩʢʘʜʘ ʩʣʫʞʠʪ ʬʠʣʴʪʨ LI 3.1C47. ʂʦ ʚʪʦʨʠʯʥʦʤʫ 

ʢʦʥʪʫʨʫ 1.15ʉ53 ʵʪʦʛʦ ʬʠʣʴʪʨʘ ʧʦʜʢʣʶʯʝʥ ʯʘʩʪʦʪʥʳʡ ʜʝʪʝʢʪʦʨ. 

 

9. ɼʝʪʝʢʪʦʨ ʩʠʛʥʘʣʦʚ ʏʄ 

 

      ɼʝʪʝʢʪʦʨ ʩʠʛʥʘʣʦʚ ʏʄ ʩʦʙʨʘʥ ʧʦ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʭʝʤʝ ʜʨʦʙʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʥʘ ʜʠʦʜʘʭ VD20 ʠ VD21. ʇʨʦʜʝʪʝʢʪʠʨʦʚʘʥʥʳʡ ʏʄ-ʩʠʛʥʘʣ 

ʩʥʠʤʘʝʪʩʷ ʩʦ ʩʨʝʜʥʝʡ ʪʦʯʢʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʉ54, ʉ58 ʠ 

ʨʝʟʠʩʪʦʨʦʤ R50. ʏʝʨʝʟ ʬʠʣʴʪʨ R53C59 ʠ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʉ57 

ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʦʩʪʫʧʘʝʪ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VT18. ʅʘ ʵʪʦʤ 

ʪʨʘʥʟʠʩʪʦʨʝ ʩʦʙʨʘʥ ʵʤʠʪʪʝʨʥʳʡ ʧʦʚʪʦʨʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʦʙʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʚʳʭʦʜʦʚ ʪʨʘʢʪʦʚ AM  ʠ ʏʄ. 

ʇʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʜʝʪʝʢʪʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʬʠʣʴʪʨ 

R54C60 ʧʦʜʘʝʪʩʷ ʥʘ ʚʘʨʠʢʘʧ VD4 ʙʣʦʢʘ ʋʂɺ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 



ʘʚʪʦʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʛʝʪʝʨʦʜʠʥʘ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʜʠʘʧʘʟʦʥʘ ʋʂɺ 

ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʩʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ (ʩ ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ VT13) 

ʯʝʨʝʟ ʬʠʣʴʪʨ R19C23C24 ʠ ʧʝʨʝʤʳʯʢʫ ʥʘ ʧʣʘʥʢʝ ʋʂɺ ʙʘʨʘʙʘʥʥʦʛʦ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ (ʢʣʝʤʤʳ 3,10 ð ʩʤ. ʨʠʩ. 10.7) ʧʦʜʘʝʪʩʷ ʥʘ ʢʦʥʪʘʢʪ 16 

(A3), ʦʪʢʫʜʘ ʦʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ ʙʣʦʢ ʋʂɺ (ʢʦʥʪʘʢʪ 22), ʧʝʨʚʳʡ ʢʘʩʢʘʜ 

ʫʩʠʣʠʪʝʣʷ ʇʏ-ʏʄ ( VT6) ʠ ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VT18 ʵʤʠʪʪʝʨʥʦʛʦ 

ʧʦʚʪʦʨʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʤʠʪʪʝʨʝ VT7 

ʟʘʢʨʳʚʘʝʪ ʜʠʦʜ VD19 ʜʝʪʝʢʪʦʨʘ ɸʄ-ʩʠʛʥʘʣʘ. 

 

10. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ 

    

        ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʩʠʣʝʥʠʷ ʪʨʘʢʪʦʚ AM  ʠ ʏʄ ʧʦʩʪʨʦʝʥʘ 

ʧʦ ʵʩʪʘʬʝʪʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʉʭʝʤʘ ɸʈʋ ʩʦʙʨʘʥʘ ʥʘ ʜʠʦʜʝ VD17, 

ʪʨʘʥʟʠʩʪʦʨʝ VT16. ʉ ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ VT15 ʥʘʧʨʷʞʝʥʠʝ ʯʘʩʪʦʪʦʡ 

465 ʢɻʮ ʠʣʠ 10,7 ʄɻʮ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʫʶ ʮʝʧʦʯʢʫ R41, 

ʉ45 ʠ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʉ46 ʥʘ ʜʠʦʜ VD17. ʅʘʛʨʫʟʢʦʡ 

ʜʝʪʝʢʪʦʨʘ ɸʈʋ.ʩʣʫʞʠʪ ʨʝʟʠʩʪʦʨ R42. ʉ ʨʦʩʪʦʤ ʩʠʛʥʘʣʘ ʇʏ ʚʦʟʨʘʩʪʘʝʪ 

ʧʨʦʜʝʪʝʢʪʠʨʦʚʘʥʥʦʝ ʜʠʦʜʦʤ VD17 ʥʘʧʨʷʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʳʚʘʝʪʩʷ 

ʪʨʘʥʟʠʩʪʦʨ VT16, ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʝʛʦ ʢʦʣʣʝʢʪʦʨʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ 

ʥʘʧʨʷʞʝʥʠʝ ʯʝʨʝʟ ʬʠʣʴʪʨ ʠ ʜʝʣʠʪʝʣʠ R33, ʉ39, ʉ36, R27, R26 ʧʦʜʘʝʪʩʷ ʥʘ 

ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VT10 ʠ ʟʘʢʨʳʚʘʝʪ ʝʛʦ. 

ʈʝʞʠʤ ʪʨʘʥʟʠʩʪʦʨʘ VT10 ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʜʩʪʨʦʝʥʥʳʤ ʨʝʟʠʩʪʦʨʦʤ R26. ʉ 

ʨʝʟʠʩʪʦʨʘ R28 ʚ ʮʝʧʠ ʵʤʠʪʪʝʨʘ ʪʨʘʥʟʠʩʪʦʨʘ VT10 ʥʘʧʨʷʞʝʥʠʝ ɸʈʋ, 

ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʵʤʠʪʪʝʨʥʦʛʦ ʪʦʢʘ ʪʨʘʥʟʠʩʪʦʨʘ VT7, 

ʬʠʢʩʠʨʫʝʪʩʷ ʩʪʨʝʣʦʯʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʄ4284, ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʵʤʠʪʪʝʨʫ 

ʪʨʘʥʟʠʩʪʦʨʘ VT7. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʜʠʢʘʮʠʷ ʪʦʯʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʥʘ ʯʘʩʪʦʪʫ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʈʝʟʠʩʪʦʨ R4 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʥʜʠʢʘʪʦʨʘ. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʛʝʪʝʨʦʜʠʥʘ ʠ ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʧʨʠ ʛʣʫʙʦʢʦʡ ʨʘʟʨʷʜʢʝ ʙʘʪʘʨʝʡ (ʜʦ 5ð

6 ɺ), ʧʠʪʘʥʠʝ ʙʣʦʢʘ ʋʂɺ. ʛʝʪʝʨʦʜʠʥʘ ʠ ʙʘʟʦʚʳʭ ʮʝʧʝʡ ʚʩʝʭ ʪʨʘʥʟʠʩʪʦʨʦʚ 

ʙʣʦʢʘ ʈʏ-ʇʏ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ. 

ʉʭʝʤʘ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT11, VT14, VT13 ʠ 

ʜʠʦʜʝ VD12. ʈʝʛʫʣʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚ ʵʪʦʡ ʩʭʝʤʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʩʪʦʨ 

VT14. ʉʪʘʙʠʩʪʦʨ V D 1 2  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ʉʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 4,4 ɺ ʩʥʠʤʘʝʪʩʷ ʩ ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ 

VT13. 

 

11. ʋʩʠʣʠʪʝʣʴ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ 

 

       ʋʩʠʣʠʪʝʣʴ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ (ʨʠʩʫʥʦʢ 5.21). ʉʠʛʥʘʣ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʩ 

ʨʝʛʫʣʷʪʦʨʘ ʛʨʦʤʢʦʩʪʠ R1 ʯʝʨʝʟ ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʉ2 ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʙʘʟʫ ʪʨʘʥʟʠʩʪʦʨʘ VTI. ʅʘ ʵʪʦʤ ʪʨʘʥʟʠʩʪʦʨʝ ʧʦ ʨʝʟʠʩʪʠʚʥʦʡ ʩʭʝʤʝ 

ʩʦʙʨʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ. ʋʩʠʣʝʥʥʳʡ ʩʠʛʥʘʣ 34 ʩ 

ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ ʧʦʜʘʝʪʩʷ ʥʘ ʨʘʟʜʝʣʴʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʪʝʤʙʨʘ R7 ʧʦ 

ʚʳʩʦʢʠʤ ʠ R10 ʧʦ ʥʠʟʢʠʤ ʟʚʫʢʦʚʳʤ ʯʘʩʪʦʪʘʤ. ʉ ʚʳʭʦʜʦʚ ʨʝʛʫʣʷʪʦʨʦʚ 

ʪʝʤʙʨʘ ʩʠʛʥʘʣ 34 ʯʝʨʝʟ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʮʝʧʦʯʢʫ R12C8 ʧʦʜʘʝʪʩʷ ʥʘ 



ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʤʠʢʨʦʩʭʝʤʝ DAI. ʎʝʧʦʯʢʘ 

C10R16C15 ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʦʤ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ. ʂʦʥʜʝʥʩʘʪʦʨʳ ʉ13, ʉ14 

ʩʣʫʞʘʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʘʤʦʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ. 

ʅʘʛʨʫʟʢʦʡ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʩʣʫʞʠʪ ʜʠʥʘʤʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ, ʢʦʪʦʨʘʷ ʧʦʜʢʣʶʯʝʥʘ ʢ ʚʳʚʦʜʫ 12 ʤʠʢʨʦʩʭʝʤʳ ʯʝʨʝʟ 

ʢʦʥʜʝʥʩʘʪʦʨ ʉ17. ɼʣʷ ʟʘʧʠʩʠ ʥʘ ʤʘʛʥʠʪʦʬʦʥ ʩʠʛʥʘʣ 34 ʩʥʠʤʘʝʪʩʷ ʩ 

ʨʝʛʫʣʷʪʦʨʘ ʛʨʦʤʢʦʩʪʠ R1 ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R2 ʥʘ ʩʦʝʜʠʥʠʪʝʣʴ X1.2. 

ɼʣʷ ʧʠʪʘʥʠʷ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘ ʧʣʘʪʝ ʋɿʏ 

ʨʘʩʧʦʣʦʞʝʥ ʙʣʦʢ ʧʠʪʘʥʠʷ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʜʚʫʭʧʦʣʫ- ʧʝʨʠʦʜʥʳʡ 

ʚʳʧʨʷʤʠʪʝʣʴ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʜʠʦʜʘʭ VD4ðVD7 ʧʦ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ ʩ 

ʝʤʢʦʩʪʥʳʤ ʬʠʣʴʪʨʦʤ ʉ21. ʉʪʘʙʠʣʠʟʘʮʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʟʠʩʪʦʨʦʤ VT2 ʠ ʩʪʘʙʠʣʠʪʨʦʥʦʤ VD3. 

 
 
ʈʠʩʫʥʦʢ 5.21 ï ʉʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ 

 

 
 

ʈʠʩʫʥʦʢ 5.22- ʉʭʝʤʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ 



ʈʘʟʜʝʣ 5 ʆʩʥʦʚʳ ʪʝʣʝʚʠʜʝʥʠʷ 

 

 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʉʭʝʤʘ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ 

2. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

3. ɸʧʝʨʪʫʨʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʠʜʝʦʩʠʛʥʘʣʘ.   

4. ɺʳʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʠʟ ʊɺ ʩʠʛʥʘʣʘ ʠ ʠʭ ʨʘʟʜʝʣʝʥʠʝ. 

5. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʛʝʥʝʨʘʪʦʨʦʚ. 

 

 
1. ʉʭʝʤʘ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ 

 
                    ʈʠʩʫʥʦʢ 1.17-ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ 

 

 

2. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 
 

ɺʠʜʝʦʩʠʛʥʘʣ ð ʠʤʧʫʣʴʩʥʳʡ ʦʜʥʦʧʦʣʷʨʥʳʡ ʩʠʛʥʘʣ. ʀʟ ʝʛʦ ʦʜʥʦʧʦʣʷʨʥʦʩʪʠ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʣʶʙʦʶ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʠʛʥʘʣʝ ʩʦʜʝʨʞʠʪʩʷ ʧʦʩʪʦʷʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. ʊʘʢ, ʝʩʣʠ ʧʝʨʝʜʘʝʪʩʷ ʩʣʘʙʦ ʦʩʚʝʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

(ʨʠʩʫʥʦʢ1.18), ʪʦ ʧʦʣʫʯʘʶʱʠʡʩʷ ʥʘ ʥʘʛʨʫʟʢʝ ʚʠʜʝʦʩʠʛʥʘʣ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʦʝ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ U0, ʪ. ʝ. ʙʦʣʴʰʫʶ ʧʦʩʪʦʷʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

    ɽʩʣʠ ʫʚʝʣʠʯʠʪʴ ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʚʩʝ ʝʛʦ 

ʵʣʝʤʝʥʪʳ ʩʪʘʥʫʪ ʩʚʝʪʣʝʝ, ʪʝʤʥʳʝ ʩʪʘʥʫʪ ʩʝʨʳʤʠ, ʘ ʩʝʨʳʝ ð ʙʝʣʳʤʠ 

(ʨʠʩʫʥʦʢ1.18). ʇʦʣʫʯʘʶʱʠʡʩʷ ʧʨʠ ʵʪʦʤ ʚʠʜʝʦʩʠʛʥʘʣ ʙʫʜʝʪ ʠʤʝʪʴ ʫʞʝ ʤʝʥʴʰʫʶ 

ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʩʪʦʷʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʠʜʝʦʩʠʛʥʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʨʝʜʥʶʶ ʷʨʢʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

     



 
ʈʠʩʫʥʦʢ 1.18ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʚʠʜʝ ʛʘʨʤʦʥʠʢ ʠ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ 

 

        ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʠʜʝʦʩʠʛʥʘʣʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʩʨʝʜʥʶʶ ʷʨʢʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

    ʇʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʫʜʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ ʥʦ ʚʝʣʠʯʠʥʝ 

ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ ʝʛʦ ʦʩʚʝʱʝʥʥʦʩʪʠ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʧʦʜʚʠʞʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʤʝʥʷʝʪʩʷ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʚʝʣʠʯʠʥʘ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ: 

ʚ ʜʦʣʠ ʠʣʠ ʝʜʠʥʠʮʳ ʛʝʨʮ. ʉʠʛʥʘʣʳ ʩʦ ʩʪʦʣʴ ʥʠʟʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʥʝ ʤʦʛʫʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʯʝʨʝʟ ʫʩʠʣʠʪʝʣʠ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʪʨʘʢʪʘ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʧʝʨʝʭʦʜʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ 

ʧʨʦʧʫʩʢʘʶʪ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʩʠʛʥʘʣ, ʥʝ ʩʦʜʝʨʞʘʱʠʡ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʧʦʜʘʪʴ ʥʘ ʢʠʥʝʩʢʦʧ, ʪʦ ʣʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʥʝʤ 

ʙʫʜʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʨʝʜʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ, ʠ ʥʝʣʴʟʷ ʙʫʜʝʪ 

ʦʪʣʠʯʠʪʴ ʷʨʢʦ ʦʩʚʝʱʝʥʥʳʝ ʢʘʜʨʳ ʦʪ ʪʝʤʥʳʭ. ʊʘʢ, ʥʝʣʴʟʷ ʙʳʣʦ ʙʳ ʦʪʣʠʯʠʪʴ ʩʮʝ-

ʥʫ, ʧʨʦʠʩʭʦʜʷʱʫʶ ʚ ʷʨʢʠʡ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ, ʦʪ ʩʮʝʥr , ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʪʝʤʥʳʡ 

ʧʘʩʤʫʨʥʳʡ ʜʝʥʴ. 

    ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʧʨʠʤʝʥʷʶʪ ʢʦʩʚʝʥʥʳʡ ʤʝʪʦʜ ʝʝ ʧʝʨʝʜʘʯʠ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʪʨʘʢʪʝ. ʇʦʩʪʦʷʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʝ ʧʝʨʝʜʘʶʪ ʯʝʨʝʟ ʚʝʩʴ ʪʨʘʢʪ, ʥʦ ʚ ʥʫʞʥʦʡ ʪʦʯʢʝ (ʧʝʨʝʜ 

ʤʦʜʫʣʷʪʦʨʦʤ ʧʝʨʝʜʘʪʯʠʢʘ ʠʣʠ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚʠʜʝʦʩʠʛʥʘʣʘ ʥʘ ʧʨʠʝʤʥʫʶ 

ʪʨʫʙʢʫ) ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʚʳʩʦʪʝ ʛʘʩʷʱʠʭ ʠʤʧʫʣʴʩʦʚ.      ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʭʝʤʳ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʷ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʫʧʨʘʚʣʷʝʤʘʷ ʩʭʝʤʘ ʬʠʢʩʘʮʠʠʫʨʦʚʥʷ 

ʯʝʨʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1.19 ʠ ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ C1 ʠ 

ʜʠʦʜʘ VD1.  

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.19- ʅʝʫʧʨʘʚʣʷʝʤʘʷ ʩʭʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 



 

ʉʭʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʇʨʠ ʧʝʨʝʜʘʯʝ ʚʠʜʝʦʩʠʛʥʘʣʘ 

(ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʠʛʥʘʣʘ) ʜʠʦʜ VD1 ʟʘʧʝʨʪ ʠ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʭʦʜ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ, ʘ ʧʨʠ ʧʝʨʝʜʘʯʠ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʧʦʣʷʨʥʦʩʪʴ) VD1 ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʷʜ C1 ʯʝʨʝʟ R1, ʧʨʠ ʵʪʦʤ ʥʘ ʝʛʦ 

ʧʨʘʚʦʡ ʦʙʢʣʘʜʢʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʚʝʩʴ ʩʠʛʥʘʣ 

ʧʦʜʳʤʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʫʨʦʚʥʶ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʝʡʩʪʚʠʷ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ VD1ʟʘʢʨʳʚʘʝʪʩʷ ʠ C1 ʥʘʯʠʥʘʝʪ ʤʝʜʣʝʥʥʦ ʨʘʟʨʷʞʘʪʴʩʷ ʥʘ 

ʚʳʩʦʢʦʦʤʥʳʡ ʚʭʦʜ ʵʤʠʪʪʝʨʥʦʛʦ ʧʦʚʪʦʨʠʪʝʣʷ VT2. ʇʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʉ1 ʢ 

ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʢʠ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʥʘʯʘʣʴʥʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ ȹUz ʤʘʢ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʵʢʨʘʥʘ. ʇʦʵʪʦʤʫ 

ʝʤʢʦʩʪʴ ʉ1 ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ ʯʪʦʙʳ ȹUzʤʘʭ ʥʝ ʧʨʝʚʳʰʘʣʘ 1-5%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʭʝʤʘ ʬʠʢʩʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘ ʚʭʦʜʝ VT2 ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʨʦʚʝʥʴ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ, ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʜʠʪ ʝʛʦ ʬʠʢʩʘʮʠʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʶʞʝʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʭʝʤ ʬʠʢʩʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ 

ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʟʘʨʷʜʘ ʙʳʣʘ ʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʟʨʷʜʘ, ʧʨʠʯʝʤ, Űʨ >>ʊz. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʙʳʣʦ ʤʘʣʦ ʤʝʥʴʰʝ Rʥ, (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʤʠʪʪʝʨʥʳʭ ʧʦʚʪʦʨʠʪʝʣʝʡ ʥʘ VT1 ʠ VT2). 

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʝʡ ʊɺ ʩʠʛʥʘʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.20 ɺʦ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʛʘʩʷʱʠʭ ʠʤʧʫʣʴʩʦʚ ʊɺ ʩʠʛʥʘʣʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʦʤʤʫʪʠʨʫʶʱʝʤ ʵʣʝʤʝʥʪʝ (ʂʕ) ʩʭʝʤʳ - ʜʠʦʜʝ (ʜʠʦʜʘʭ) ʠʣʠ ʪʨʘʥʟʠʩʪʦʨʝ 

(ʪʨʘʥʟʠʩʪʦʨʘʭ) ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʂʕ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘʧʨʷʞʝʥʠʷ ʊɺ ʩʠʛʥʘʣʘ (ʥʝʫʧʨʘʚʣʷʝʤʘʷ ʩʭʝʤʘ) ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʦʯʥʳʭ ʠʤʧʫʣʴʩʦʚ (ʉʀ) (ʫʧʨʘʚʣʷʝʤʘʷ ʩʭʝʤʘ) ʦʪʢʨʳʚʘʝʪʩʷ ʠʣʠ 

ʧʝʨʝʭʦʜʠʪ ʚ ʥʘʩʳʱʝʥʠʝ ʠ ʝʛʦ ʤʘʣʦʝ ʧʨʷʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rin ʰʫʥʪʠʨʫʝʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʨ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʮʝʧʠ ʠ ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ 

ʢʘʩʢʘʜʘ ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʧʨʷʞʝʥʠʝ ʊɺ ʩʠʛʥʘʣʘ ʥʘ ʙʘʟʝ ʪʨʘʥʟʠʩʪʦʨʘ   ʚ ʫʢʘʟʘʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʜʦʣʞʥʦ ʩʪʘʪʴ ʨʘʚʥʳʤ ʦʧʦʨʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʬʠʢʩʘʮʠʠ Eʬʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʞʥʝʛʦ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʯʝʨʥʦʛʦ. 

 

          ʈʠʩʫʥʦʢ 1.20- ʋʧʨʘʚʣʷʝʤʘʷ ʩʭʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

 

      ʌʠʢʩʠʨʫʶʱʠʝ ʮʝʧʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʅʏ ʧʦʤʝʭ, 

ʩʫʤʤʠʨʫʝʤʳʭ ʩ ʊɺ ʩʠʛʥʘʣʦʤ, ʟʘ ʩʯʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʡ (ʩ ʯʘʩʪʦʪʦʡ ʩʪʨʦʯʥʦʡ 

ʨʘʟʚʝʨʪʢʠ) çʧʨʠʚʷʟʢʠè ʫʨʦʚʥʝʡ ɻʀ ʩʠʛʥʘʣʘ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʦʧʦʨʥʦʤʫ 

ʥʘʧʨʷʞʝʥʠʶ Eʬ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʩʠʛʥʘʣ ʧʨʦʤʦʜʫʣʠʨʦʚʘʥ ʧʦʤʝʭʦʡ, ʫʩʪʨʘʥʠʪʴ ʝʝ 

ʥʝʚʦʟʤʦʞʥʦ. ʉ ʧʦʤʦʱʴʶ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʷ ʫʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʨʘʢʪʝ 



ʫʩʠʣʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ ʠ ʫʤʝʥʴʰʠʪʴ ʥʝʣʠʥʝʡʥʳʝ 

ʠʩʢʘʞʝʥʠʷ ʊɺ ʩʠʛʥʘʣʘ. ʌʠʢʩʘʮʠʷ ʫʨʦʚʥʷ ʥʝʦʙʭʦʜʠʤʘ ʪʘʢʞʝ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ 

ʫʨʦʚʥʝʡ ʊɺ ʩʠʛʥʘʣʘ, ʢʦʨʨʝʢʮʠʠ ʧʦʣʫʪʦʥʦʚʳʭ ʠʩʢʘʞʝʥʠʡ ʠ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ 

ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʊɺ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

3.ɸʧʝʨʪʫʨʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʠʜʝʦʩʠʛʥʘʣʘ. 

 

       ʅʦʤʠʥʘʣʴʥʘʷ ʯʝʪʢʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ 

ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ. ʏʝʪʢʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʢʘʯʝʩʪʚʦʤ ʬʦʢʫʩʠʨʦʚʢʠ ʠ ʬʦʨʤʦʡ 

ʘʧʝʨʪʫʨʥʳʭ (ʢʦʥʪʨʘʩʪʥʦ-ʯʘʩʪʦʪʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʨʝʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ ʊɺ ʩʠʛʥʘʣʘ ï ʣʠʥʝʡʥʳʤʠ 

ʠʩʢʘʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ɺʏ ʪʨʘʢʪʘ. ʅʘ ʨʠʩʫʥʢʝ 1.22 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʥʮʠʧ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʧʝʨʪʫʨʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʛʜʝ ʦʙʲʝʢʪ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ (ʘ) ʩʢʘʥʠʨʫʝʪʩʷ ʨʘʟʚʝʨʪʳʚʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʜʠʘʤʝʪʨʦʤ (D).  

      ʈʝʟʢʦʤʫ ʧʝʨʝʧʘʜʫ ʷʨʢʦʩʪʝʡ Lmin-Lmax ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʩ ʧʣʘʚʥʳʤ 

ʧʝʨʝʭʦʜʦʤ ʦʪ imin ʢ imax ʜʣʠʪʝʣʴʥʦʩʪʴʶ Űʫʩʪ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ ʨʘʟʤʝʨʘʭ 

ʜʝʪʘʣʝʡ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʨʘʟʚʝʨʪʳʚʘʶʱʝʛʦ ʧʷʪʥʘ (ʘ2), ʨʘʟʤʘʭ ʩʠʛʥʘʣʘ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠ ʨʘʟʤʝʨʘʭ ʜʝʪʘʣʝʡ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʝ ʜʠʘʤʝʪʨʘ ʘʧʝʨʪʫʨʳ, 

ʩʠʛʥʘʣ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʠʭ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʯʝʪʢʦʩʪʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ. ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʘʧʝʨʪʫʨʥʳʭ 

ʠʩʢʘʞʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʨʨʝʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʩʪʘʨʘʶʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 

ʣʫʯʰʫʶ ʬʦʢʫʩʠʨʦʚʢʫ ʨʘʟʚʝʨʪʳʚʘʶʱʠʭ ʣʫʯʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʯʝʪʢʦʩʪʴ ʚʣʠʷʝʪ ʬʦʨʤʘ ɸʏʍ ʊɺ ʪʨʘʢʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʩʧʘʜ ɸʏʍ ʚ ʦʙʣʘʩʪʠ ɺʏ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʜʘʯʫ ʨʝʟʢʠʭ ʩʢʘʯʢʦʚ ʩʠʛʥʘʣʘ ï 

ʛʨʘʥʠʮ ʠʟʦʙʨʘʞʝʥʠʷ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʩʧʘʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. ʛʨʘʥʠʮʘ ʢʘʢ ʙʳ ʨʘʟʤʳʚʘʝʪʩʷ, ʘ ʯʝʪʢʦʩʪʴ ʠ ʨʝʟʢʦʩʪʴ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʏʝʪʢʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʰʪʨʠʭʦʚʳʤ ʤʠʨʘʤ ʠ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ (200-500 ʣʠʥʠʡ) 

                       
                          ʈʠʩʫʥʦʢ1.22-ɸʧʝʨʪʫʨʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʠʜʝʦʩʠʛʥʘʣʘ 

 

 

4. ɺʳʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʠʟ ʊɺ ʩʠʛʥʘʣʘ ʠ ʠʭ ʨʘʟʜʝʣʝʥʠʝ. 

    

ʈʘʟʚʝʨʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʊɺ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩʠʥʭʨʦʥʥʦ ʠ 

ʩʠʥʬʘʟʥʦ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ, ʜʣʷ 

ʯʝʛʦ ʥʘ ʚʩʝ ʨʘʟʚʝʨʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʢʦʥʮʝ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʧʦʣʷ ʧʦʜʘʶʪʩʷ 



ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʠʤʧʫʣʴʩʳ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʠʭ ʩʨʘʙʘʪʳʚʘʪʴ 

ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ. 

ʉʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʦʚ ʧʝʨʝʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʩʠʛʥʘʣʦʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʣʫʯʘ ʩ ʫʨʦʚʥʝʤ, ʥʠʞʝ ʫʨʦʚʥʷ ʠʤʧʫʣʴʩʦʚ ʛʘʰʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʪʜʝʣʠʪʴ ʩʠʥʭʨʦʩʤʝʩʴ ʦʪ ʚʠʜʝʦʩʠʛʥʘʣʘ ʩʠʛʥʘʣʘ 

ʦʙʳʯʥʳʤ ʘʤʧʣʠʪʫʜʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ (ʨʠʩ.10.1). 

ʈʘʟʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʜʝʣʝʥʠʷ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʧʦ ʩʪʨʦʢʘʤ ʠ ʢʘʜʨʘʤ ʠʭ ʜʝʣʘʶʪ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʨʘʟʜʝʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʠ ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʮʝʧʝʡ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʨʘʟʥʠʮʫ ʘʤʧʣʠʪʫʜ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.10.2. 

 
ʈʠʩ.10.1. ɺʳʜʝʣʝʥʠʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ ʠʟ ʩʠʥʭʨʦʩʤʝʩʠ 

 

    ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʜʙʦʨʦʤ 

ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ. ɼʣʷ ʨʘʙʦʪʳ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʡ ʮʝʧʠ ʩʩʠ/2-3. ʆʪ ʢʘʜʨʦʚʦʛʦ 

ʠʤʧʫʣʴʩʘ ʦʩʪʘʶʪʩʷ ʢʨʫʪʳʝ ʧʝʨʝʧʘʜʳ, ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʉʉʀ, ʚʨʝʟʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦ ʪʘʢʞʝ ʩʦʚʧʘʜʘʶʪ ʩ ʉʉʀ. 

 
 

ʈʠʩ.10.2. ʈʘʟʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ RC ʮʝʧʷʤʠ 
 

ʂʉʀ ʚʳʜʝʣʷʶʪʩʷ ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʮʝʧʦʯʢʦʡ. ʊ.ʢ. ʜʣʠʪʝʣʴʥʦʩʪʴ ʂʉʀ = 37,5 

ʉʉʀ ʟʘ ʚʨʝʤʷ ʉʉʀ ʝʤʢʦʩʪʴ ʥʝ ʫʩʧʝʚʘʝʪ ʟʘʤʝʪʥʦ ʟʘʨʷʜʠʪʴʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʂʉʀ ʥʘʜʦ ʫʚʝʣʠʯʠʚʘʪʴ t. ʅʦ ʯʝʤ ʙʦʣʴʰʝ t, ʪʝʤ ʙʦʣʝʝ 

ʧʦʣʦʛʠʤʠ ʩʪʘʥʦʚʷʪʩʷ ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʤʝʥʪʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ 2 ʠʣʠ 3-

ʟʚʝʥʥʳʝ ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʮʝʧʠ. 



 

5. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʛʝʥʝʨʘʪʦʨʦʚ. 

 

      ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

(ʟʘʭʚʘʪʳʚʘʥʠʝ ʯʘʩʪʦʪʳ ʛʝʥʝʨʘʪʦʨʘ) ʠ ʠʥʝʨʮʠʦʥʥʫʶ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ). ʇʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʤʧʫʣʴʩ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʘʚʪʦʛʝʥʝʨʘʪʦʨ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʚʷʟʳʚʘʷ ʝʤʫ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʠ ʬʘʟʦʡ. ʕʪʦʪ ʚʠʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʱʝ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʶʱʠʭ ʛʝʥʝʨʘʪʦʨʦʚ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʦʚ ʠʣʠ 

ʙʣʦʢʠʥʛ-ʛʝʥʝʨʘʪʦʨʦʚ, ʥʦ ʩʠʛʥʘʣʳ ʊɺ ʤʝʞʜʫ ʊʎ ʠ ʧʨʠʝʤʥʠʢʦʤ ʧʝʨʝʜʘʶʪʩʷ ʧʦ 

ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʧʦʤʝʭʘʤ. ʇʦʤʝʭʠ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ʧʦ-ʨʘʟʥʦʤʫ 

ʚʣʠʷʶʪ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʪʨʦʯʥʦʡ ʠ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʦʢ. ʊ.ʢ. ʚʳʜʝʣʷʶʱʘʷ 

ʢʘʜʨʦʚʳʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʳ ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʮʝʧʴ ʷʚʣʷʝʪʩʷ ʌʅʏ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ ʧʦʯʪʠ ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡʩʪʚʠʶ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ. 

ɼʠʬʬʝʨʝʥʮʠʨʫʶʱʘʷ ʮʝʧʦʯʢʘ (ʌɺʏ), ʚʳʜʝʣʷʶʱʘʷ ʩʪʨʦʯʥʳʝ ʠʤʧʫʣʴʩʳ, ʥʝ 

ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʛʝʥʝʨʘʪʦʨ ʦʪ ʜʝʡʩʪʚʠʷ ʧʦʤʝʭʠ, ʠ ʢʘʥʘʣ ʩʪʨʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʠʤʝʝʪ ʥʠʟʢʫʶ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʵʪʦʤʫ ʚ ʢʘʥʘʣʝ ʩʪʨʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʀʥʝʨʮʠʦʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. ʆʪʜʝʣʝʥʠʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ ʦʪ ʧʦʤʝʭʠ ʧʦ 

ʘʤʧʣʠʪʫʜʥʦʤʫ ʧʨʠʥʮʠʧʫ ʥʝ ʜʘʝʪ ʙʦʣʴʰʦʛʦ ʚʳʠʛʨʳʰʘ ʚ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʀʥʝʨʮʠʦʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʜʨʫʛʦʤ ʦʪʣʠʯʠʠ ʧʦʤʝʭʠ ʦʪ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ. ʉʠʥʭʨʦʠʤʧʫʣʴʩʳ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ, ʘ 

ʧʦʤʝʭʘ ʭʘʦʪʠʯʥʘ. ɺ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʌɸʇʏ. 

ʆʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʯʘʩʪʦʪʳ ʠ ʬʘʟʳ ʩʪʨʦʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʩ ʯʘʩʪʦʪʦʡ ʠ ʬʘʟʦʡ 

ʩʪʨʦʯʥʳʭ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ɺʉ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʌɸʇʏ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.10.3. 

 

 
ʈʠʩ.10.3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
 

 

ʊʘʢʦʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʨʘʤʝʪʨ ʟʘʜʘʶʱʝʛʦ 

ʛʝʥʝʨʘʪʦʨʘ. ɼʚʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʠʛʥʘʣʘ ï ʩ ʚʳʭʦʜʘ ʩʦʙʩʪʚʝʥʥʦ ʛʝʥʝʨʘʪʦʨʘ 

ʨʘʟʚʝʨʪʢʠ ʠ ʚʳʜʝʣʝʥʥʳʝ ʠʟ ɺʉ ʉʉʀ ï ʧʦʩʪʫʧʘʶʪ ʥʘ ʜʚʘ ʚʭʦʜʘ ʬʘʟʦʚʦʛʦ 

ʜʝʪʝʢʪʦʨʘ, ʛʜʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʠʭ ʬʘʟʳ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʨʘʟʥʦʩʪʠ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʬʘʟ. ʀʟ-ʟʘ ʠʤʧʫʣʴʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʪʘʢʞʝ ʙʫʜʝʪ 

ʠʤʧʫʣʴʩʥʳʤ, ʧʦʵʪʦʤʫ ʩʪʘʚʠʪʩʷ ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ. ʆʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʧʦʜʘʚʣʷʝʪ ʜʝʡʩʪʚʠʝ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ, ʪʘʢ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟʤʝʥʝʥʠʝ ʬʘʟʳ, 

ʚʳʟʚʘʥʥʦʝ ʪʘʢʦʡ ʧʦʤʝʭʦʡ, ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʨʘʚʥʦ 



ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʭʦʜʝ ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʮʝʧʠ ʦʙʨʘʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʠʣʠ ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʝʝʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʚʝʣʠʯʠʥʘ ʠ ʟʥʘʢ ʢʦʪʦʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʦʩʪʠ ʬʘʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ʥʘʧʨʷʞʝʥʠʝ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʯʘʩʪʦʪʫ ʨʘʙʦʪʳ 

ʛʝʥʝʨʘʪʦʨʘ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝʥʠʷ ʥʘ ʙʘʟʝ ʪʨʘʥʟʠʩʪʦʨʘ ɿɻ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʷʝʪʩʷ ʤʦʤʝʥʪ ʝʛʦ ʦʪʢʨʳʚʘʥʠʷ ʠʣʠ ʟʘʢʨʳʚʘʥʠʷ).  

 

ʉʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʜʘʨʪʘ ʚʝʱʘʪʝʣʴʥʦʛʦ ʊɺ 

2. ʉʦʩʪʘʚ ʠ ʬʦʨʤʘ ʊɺ ʩʠʛʥʘʣʘ 

3. ʉʧʝʢʪʨ ʊɺ ʩʠʛʥʘʣʘ 

 

1. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʜʘʨʪʘ ʚʝʱʘʪʝʣʴʥʦʛʦ ʊɺ 

 

ʅʘ ʚʩʝʤ ʧʦʩʪ ʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ ʚʝʱʘʪʝʣʴʥʦʛʦ ʊɺ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʛʥʘʣʦʚ: 

 

1. ʆʙʱʝʝ ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʢʘʜʨʝ ï 625; 

2. ʏʠʩʣʦ ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ ï25 ʧʨʠ ʯʝʨʝʟ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ (ʨʠʩ.3.2-ʙ); 

3. ʏʠʩʣʦ ʧʦʣʫʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ ï50, ʧʦ 312,5 ʩʪʨʦʢ ʚ ʢʘʞʜʦʤ ʧʦʣʫʢʘʜʨʝ; 

4. ʌʦʨʤʘʪ ʢʘʜʨʘ 4/3; 

5. ʇʝʨʠʦʜ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ï 64 ʤʢʩ (fʩʪʨ = 15625ɻʮ);  

6. ɼʣʠʪʝʣʴʥʦʩʪʴ ʉɻʀ ï 10 -12 ʤʢʩ (ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʦ ʩʪʨʦʢʝ); 

7. ɼʣʠʪʝʣʴʥʦʩʪʴ ʉʉʀ ï 5 - 6 ʤʢʩ (0.08-0.1ʅ), ʛʜʝ ʅ = 64 ʤʢʩ; 

8. ʇʝʨʠʦʜ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ ï 20 ʤʩ (fʢ = 50ɻʮ); 

9. ɼʣʠʪʝʣʴʥʦʩʪʴ ʂɻʀ ï 1500-1600 ʤʢʩ (ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʦ ʢʘʜʨʫ); 

10. ɼʣʠʪʝʣʴʥʦʩʪʴ ʂʉʀ ï ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʦʡ 3ʅ = 192 ʤʢʩ 
 

2. ʉʦʩʪʘʚ ʠ ʬʦʨʤʘ ʊɺ ʩʠʛʥʘʣʘ 
 

  ɺ ʩʦʩʪʘʚ ʧʦʣʥʦʛʦ ʊɺ ʩʠʛʥʘʣʘ ʚʝʱʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʬʦʨʤʘ ʢʦʪʦʨʦʛʦ ʧʦ 

ʩʪʨʦʢʘʤ ʠ ʢʘʜʨʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.1, ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

     ɺʠʜʝʦ (ʷʨʢʦʩʪʥʦʡ) ʩʠʛʥʘʣ. 

ü ʉʪʨʦʯʥʳʝ ʠ ʢʘʜʨʦʚʳʝ ʛʘʩʷʱʠʝ ʠʤʧʫʣʴʩʳ (ʉɻʀ ʠ ʂɻʀ). 

ü ʉʪʨʦʯʥʳʝ ʠ ʢʘʜʨʦʚʳʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʠʤʧʫʣʴʩʳ (ʉʉʀ ʠ ʂʉʀ). 

ü ɺʨʝʟʢʠ ʚ ʂʉʀ ʜʚʦʡʥʦʡ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ. 

ü ʋʨʘʚʥʠʚʘʶʱʠʝ ʠʤʧʫʣʴʩʳ. 

ü ʇʦʩʪʦʷʥʥʘʷ (ʷʨʢʦʩʪʥʘʷ) ʩʦʩʪʘʚʣʷʶʱʘʷ. 

ʌʦʨʤʘ ʚʠʜʝʦʩʠʛʥʘʣʘ. ɺʝʣʠʯʠʥʘ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʥʘ ʚʳʭʦʜʝ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʷʨʢʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ1.11, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʣʦʤʫ ʮʚʝʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ- ʯʝʨʥʦʤʫ ʮʚʝʪʫ, ʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ - ʛʨʘʜʘʮʠʷʤ ʩʝʨʦʛʦ. 



 

 
 

ʈʠʩʫʥʦʢ 1.11- ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʠʜʝʦʩʠʛʥʘʣʘ  

ʘ) - ʧʝʨʝʜʘʚʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʙ)-ʩʠʛʥʘʣ ʧʨʠ ʨʘʟʚʝʨʪʢʝ ʩʪʨʦʢʠ 

    

        ɽʩʣʠ ʦʪ ʩʚʝʪʣʳʭ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʤʘʭ 

ʩʠʛʥʘʣʘ, ʘ ʦʪ ʪʝʤʥʳʭ ð ʤʘʣʳʡ, ʪʦ ʪʘʢʦʡ ʚʠʜʝʦʩʠʛʥʘʣ ʥʘʟʳʚʘʝʪʩʷ ʧʦʟʠʪʠʚʥʳʤ 

(ʨʠʩʫʥʦʢ1.11, ʙ). ʂʦʛʜʘ ʞʝ ʦʪ ʩʚʝʪʣʳʭ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʪʫʧʘʝʪ ʤʘʣʳʡ 

ʧʦ ʚʝʣʠʯʠʥʝ ʩʠʛʥʘʣ, ʘ ʦʪ ʪʝʤʥʳʭ ð ʙʦʣʴʰʦʡ, ʪʦ ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʵʪʦʤ 

ʚʠʜʝʦʩʠʛʥʘʣ ʥʘʟʳʚʘʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ . ʉʝʨʳʤ ʫʯʘʩʪʢʘʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʛʥʘʣ, ʠʤʝʶʱʠʡ ʫʨʦʚʝʥʴ, ʥʘʭʦʜʷʱʠʡʩʷ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ 

çʯʝʨʥʦʛʦè ʠ çʙʝʣʦʛʦè. ʉʢʘʯʢʠ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʢʠʤ ʧʝʨʝʭʦʜʘʤ 

ʦʪ ʪʝʤʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʩʚʝʪʣʳʤ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʪ. ʝ. ʢʦʥʪʫʨʘʤ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʘ ʚʠʜʝʦʩʠʛʥʘʣʘ 

ʪʦʞʝ ʙʦʣʝʝ ʩʣʦʞʥʘʷ. 

 
 

ʈʠʩʫʥʦʢ1.12- ʌʦʨʤʘ ʊɺ ʩʠʛʥʘʣʘ ʟʘ ʧʝʨʠʦʜ ʩʪʨʦʢʠ (ʘ) ʠ ʢʘʜʨʘ (ʙ) 

 

ɺʠʜʝʦ ʩʠʛʥʘʣ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʨʢʦʩʪʷʭ ʧʝʨʝʜʘʚʘʝʤʳʭ ʪʦʯʝʢ ʠʟʦʙʨʘʞʝʥʠʷ ï ʵʪʦ 

ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʚʠʟʦʨʘ. 

ʉʪʨʦʯʥʳʝ ʢ ʢʘʜʨʦʚʳʝ ʛʘʩʷʱʠʝ ʠʤʧʫʣʴʩʳ (ʉɻʀ ʠ ʂɻʀ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʛʘʰʝʥʠʷ 

ʣʫʯʝʡ ʧʝʨʝʜʘʶʱʠʭ ʪʨʫʙʦʢ ʠ ʢʠʥʝʩʢʦʧʘ ʥʘ ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʨʘʟʚʝʨʪʦʢ ʧʦ 

ʩʪʨʦʢʘʤ ʠ ʢʘʜʨʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʝʪʣʳʝ ʣʠʥʠʠ 

ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʥʝ ʩʦʟʜʘʚʘʣʠ ʧʦʤʝʭ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚ ʚʠʜʝ ʨʷʙʠ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʣʠʥʠʡ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ʠ ʥʘʢʣʦʥʥʳʭ ʣʠʥʠʡ ʧʦ ʵʢʨʘʥʫ ʦʪ ʢʘʜʨʦʚʦʡ. ɻʘʩʷʱʠʝ 

ʠʤʧʫʣʴʩʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʦʥʮʝ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʧʦʣʫʢʘʜʨʘ ʥʘ ʫʨʦʚʥʝ 

ʯʝʨʥʦʛʦ (ʨʠʩʫʥʦʢ1.13) 



ʉʪʨʦʯʥʳʝ ʠ ʢʘʜʨʦʚʳʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʠʤʧʫʣʴʩʳ (ʉʉʀ ʠ ʂʉʀ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ (ʦʜʥʦʚʨʝʤʝʥʥʦʡ) ʨʘʙʦʪʳ ʨʘʟʚʝʨʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʥʝ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ. ʕʪʠʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʚʷʟʢʘ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ 

ʨʘʟʚʝʨʪʦʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʪʝʣʝʚʠʟʦʨʘ ʠ ʧʝʨʝʜʘʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʇʊɺʉ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʠʝ ʂʉʀ 

ʧʨʠʚʝʜʝʪ ʢ ʩʨʳʚʫ ʢʘʜʨʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʛʜʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʫʜʝʪ ʙʝʞʘʪʴ ʚʚʝʨʭ 

ʠʣʠ ʚʥʠʟ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʉʉʀ ʢ ʩʨʳʚʫ ʩʪʨʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʛʜʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʙʫʜʝʪ ʙʝʞʘʪʴ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ.  

ɺʨʝʟʢʠ ʚ ʂʉʀ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʨʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ 

ʜʝʡʩʪʚʠʷ ʂʉʀ. ʆʪʩʫʪʩʪʚʠʝ ʚʨʝʟʦʢ ʧʨʠʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʵʢʨʘʥʘ ʟʘ ʩʯʝʪ ʩʨʳʚʘ ʩʪʨʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʂʉʀ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʘʟʤʘʭʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʂʉʀ ʉʉʀ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ.  

ʋʨʘʚʥʠʚʘʶʱʠʝ ʠʤʧʫʣʴʩʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʩʣʠʧʘʥʠʝ ʩʪʨʦʢ ʯʝʪʥʦʛʦ ʠ ʥʝʯʝʪʥʦʛʦ 

ʧʦʣʫʢʘʜʨʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʯʝʨʝʟ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ ʚ ʢʘʞʜʦʤ ʧʦʣʝ 

ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ 312,5 (ʮʝʣʦʝ ʯʠʩʣʦ + ʧʦʣʦʚʠʥʘ) ʩʪʨʦʢ, ʧʨʠʯʝʤ, ʝʩʣʠ ʥʝʯʝʪʥʳʡ 

ʧʦʣʫʢʘʜʨ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʯʘʣʘ ʩʪʨʦʢʠ, ʪʦ ʯʝʪʥʳʡ ʩ ʝʝ ʧʦʣʦʚʠʥʳ (ʨʠʩʫʥʦʢ1.13). ʇʨʠ 

ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʩʪʨʦʯʥʳʤʠ ʠ ʢʘʜʨʦʚʳʤʠ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʂʉʀ ʥʝʯʝʪʥʦʛʦ ʧʦʣʫʢʘʜʨʘ ʥʘʭʦʜʠʪʩʷ 3 ʚʨʝʟʢʠ, ʘ 

ʚ ʂʉʀ ʯʝʪʥʦʛʦ ʧʦʣʫʢʘʜʨʘ ï 2. ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʤʧʫʣʴʩʥʦʡ ʢʘʨʪʠʥʳ ʚ ʯʝʪʥʦʤ ʠ 

ʥʝʯʝʪʥʦʤ ʧʦʣʫʢʘʜʨʘʭ ʧʨʠʤʝʥʷʶʪ ʚʨʝʟʢʠ ʜʚʦʡʥʦʡ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ, ʘ ʪʘʢʞʝ ʚʚʦʜʷʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʨʘʚʥʠʚʘʶʱʠʝ ʠʤʧʫʣʴʩʳ ʜʚʦʡʥʦʡ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ ʧʦ 5 ʰʪʫʢ ʜʦ ʠ 

ʧʦʩʣʝ ʂʉʀ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ1.11. 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʨʘʟʤʘʭ ʚʩʝʛʦ ʇʊɺʉ ʟʘ 100 %, ʪʦ ʩʦʙʩʪʚʝʥʥʦ ʩʠʛʥʘʣ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʚʠʜʝʦʩʠʛʥʘʣ) ʦʪ ʫʨʦʚʥʷ ʙʝʣʦʛʦ ʪʦ ʫʨʦʚʥʷ ʯʝʨʥʦʛʦ ʟʘʥʠʤʘʝʪ 70 %, ʘ ʩʠʛʥʘʣ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʠʞʝ ʫʨʦʚʥʷ ʯʝʨʥʦʛʦ ʥʘ 30%, ʪ.ʝ. ʝʛʦ ʫʨʦʚʝʥʴ - 

ʯʝʨʥʝʝ ʯʝʨʥʦʛʦ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʥʘʜʝʞʥʦʝ ʦʪʜʝʣʝʥʠʝ ʦʪ ʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚ ʧʨʠʝʤʥʠʢʝ. 

 
ʈʠʩʫʥʦʢ 1.13- ʌʦʨʤʘ ʇʊɺʉ ʧʨʠ ʯʝʨʝʟʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ 

 

 

3. ʉʧʝʢʪʨ ʊɺ ʩʠʛʥʘʣʘ 

             

       ʄʠʥʠʤʘʣʴʥʘʷ (ʥʠʞʥʷʷ ʛʨʘʥʠʯʥʘʷ) ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ ʚʠʜʝʦʩʠʛʥʘʣʘ fʥ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʯʝʨʝʟ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʪʨʘʢʪ, ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʪʝʤʥʦʛʦ ʠ ʩʚʝʪʣʦʛʦ ʧʦʣʝʡ, 

ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʧʦʣʦʚʠʥʫ ʢʘʜʨʘ (ʨʠʩʫʥʦʢ1.14, ʘ). ʇʨʠ ʵʪʦʤ 

ʚʝʣʠʯʠʥʘ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʩʢʘʯʢʘʤʠ ʩ ʯʘʩʪʦʪʦʡ ʨʘʟʚʝʨʪʢʠ ʧʦ ʚʝʨʪʠʢʘʣʠ, 



ʪ. ʝ. ʩ ʯʘʩʪʦʪʦʡ ʧʦʣʝʡ ʧʨʠ ʯʝʨʝʩʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ. ʌʦʨʤʘ ʧʦʣʫʯʘʶʱʝʛʦʩʷ 

ʩʠʛʥʘʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ1.16. ʙ. 

 
ʈʠʩʫʥʦʢ1.14- ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʠʜʝʦʩʠʛʥʘʣʘ: 

ʘ- ʠʟʦʙʨʘʞʝʥʠʝ; ʙ- ʚʠʜʝʦʩʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ fʥ 

 

       ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʝʥʠʷ 

ʧʦʣʝʡ fn = 2fʢ. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʩʦʜʝʨʞʠʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

(ʛʘʨʤʦʥʠʢʠ) ʩ ʯʘʩʪʦʪʘʤʠ fn, 2fn, 3fʧé ʠ ʪ. ʜ. ʅʘʠʥʠʟʰʘʷ ʛʘʨʤʦʥʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʛʥʘʣʘ, ʪ. ʝ. ʤʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʪʨʘʢʪʘ, ʙʫʜʝʪ 

ʨʘʚʥʘ ʧʨʠ ʯʝʨʝʩʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ ʯʘʩʪʦʪʝ ʧʦʣʝʡ: fʥ=fʧ,~2fK. 

    ɼʣʷ ʧʨʠʥʷʪʦʛʦ ʚ ʉʉʉʈ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ fʢ = 25 ɻʮ ʠ fʥ=fʧ=2*25 = 50 

ɻʮ (ʧʨʠ ʧʦʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʝ ʥʠʞʥʷʷ ʛʨʘʥʠʯʥʘʷ ʯʘʩʪʦʪʘ ʚʠʜʝʦʩʠʛʥʘʣʘ fʥ=fʢ). 

    ʅʠʟʢʦʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʧʝʢʪʨʘ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʝʩʫʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʨʢʦʩʪʠ ʢʨʫʧʥʳʭ ʫʯʘʩʪʢʦʚ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʏʪʦʙʳ 

ʧʝʨʝʜʘʚʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʠʩʢʘʞʘʣʦʩʴ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʪʨʘʢʪʘ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʚʠʜʝʦʩʠʛʥʘʣ, ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʥʠʞʥʠʝ 

ʯʘʩʪʦʪʳ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. 

    ʄʘʢʩʠʤʘʣʴʥʘʷ (ʚʝʨʭʥʷʷ ʛʨʘʥʠʯʥʘʷ) ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ ʚʠʜʝʦʩʠʛʥʘʣʘ fʚ 

ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʦʙʨʘʞʝʥʠʠ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʘʤʳʝ ʤʝʣʢʠʝ ʜʝʪʘʣʠ 

ʨʘʟʣʠʯʥʳʭ ʷʨʢʦʩʪʝʡ. ʆʥʘ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʣʳʭ ʯʝʨʥʳʭ ʠ 

ʙʝʣʳʭ ʢʚʘʜʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʩʪʨʦʢ ʠ ʠʤʝʶʪ ʨʘʟʤʝʨ ʩʪʦʨʦʥ, 

ʨʘʚʥʳʡ ʰʠʨʠʥʝ ʩʪʨʦʢʠ (ʨʠʩʫʥʦʢ1.15, ʘ). ʕʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʝ ʠʟ ʚʩʝʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ 

ʚʦʟʤʦʞʥʦ ʧʝʨʝʜʘʪʴ. 

    ʏʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʘʜʨʘ ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʨʦʢ ʛ. 

ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʢʘʜʨʘ b ʢ ʝʛʦ ʚʳʩʦʪʝ h ʦʙʦʟʥʘʯʠʪʴ ʯʝʨʝʟ k, ʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʯʝʨʥʦ-ʙʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʚʜʦʣʴ ʩʪʨʦʢʠ ʙʫʜʝʪ ʨʘʚʥʦ ʢz. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ 1 ʚʜʦʣʴ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ-ʟʘ ʢʦʥʝʯʥʳʭ 

ʨʘʟʤʝʨʦʚ ʩʯʠʪʳʚʘʶʱʝʛʦ ʣʫʯʘ ʥʘ ʥʘʛʨʫʟʢʝ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʩʠʛʥʘʣ, 

ʠʟʤʝʥʷʶʱʠʡʩʷ ʧʦ ʟʘʢʦʥʫ, ʙʣʠʟʢʦʤʫ ʢ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ. 

    ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʠʦʜʦʚ ʵʪʦʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ   

ʣʫʯʦʤ   ʦʜʥʦʡ   ʩʪʨʦʢʠ   ʙʫʜʝʪ   ʨʘʚʥʦ kz/2 ð   (ʜʝʣʠʤ    ʥʘ    ʜʚʘ, ʪʘʢ ʢʘʢ ʢʘʞʜʘʷ 

ʧʘʨʘ ʯʝʨʥʦ-ʙʝʣʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʝʪ ʦʜʠʥ ʧʝʨʠʦʜ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʢʦʣʝʙʘʥʠʷ).  

   
ʈʠʩʫʥʦʢ1.15- ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʠʜʝʦʩʠʛʥʘʣʘ; 

ʘ- ʠʟʦʙʨʘʞʝʥʠʝ; ʙ- ʚʠʜʝʦʩʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ fʚ 



    ʇʨʠ ʦʙʝʛʘʥʠʠ ʣʫʯʦʤ ʚʩʝʭ ʩʪʨʦʢ ʢʘʜʨʘ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ  

ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʠʪ (kz/2)/2, ʘ ʪʘʢ  ʢʘʢ 

ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ ʣʫʯ ʦʙʝʛʘʝʪ fʢ ʧʦʣʥʳʭ ʢʘʜʨʦʚ, ʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ 

ʢʦʣʝʙʘʥʠʡ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ, ʪ. ʝ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʙʫʜʝʪ 

ʨʘʚʥʦ 

                                               
    ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ ʚʠʜʝʦʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʶʪ 

ʪʦʧʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʘ, ʪ. ʝ. ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʢʦʢ-ʪʫʨʦʚ ʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ ʯʝʪʢʦʩʪʴ. 

    ɼʣʷ ʧʨʠʥʷʪʦʛʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʨʠ z= 625 ʩʪʨʦʢ k = 

4/3 ʠ fk=25 ɻʮ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

                             
    ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʝʦʩʠʛʥʘʣ ð ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ, ʩʦʜʝʨʞʘʱʠʡ ʯʘʩʪʦʪʳ 

ʦʪ fʥ =50 ɻʮ ʜʦ fʚ = 6,0 ʄɻʮ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʪʘʢʞʝ ʢʦʩʚʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʪ 0 ʜʦ 2...3 ɻʮ (ʧʦʩʪʦʷʥʥʘʷ ʠ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʘʷʩʷ 

ʩʦʩʪʘʚʣʷʶʱʠʝ). 

    ʇʦʣʦʩʘ ʯʘʩʪʦʪ ʚʠʜʝʦʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʯʥʦʡ ʯʠʩʪʦʪʦʡ ʠ, 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʷ fB = 0,5kz
2
fK, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʯʘʩʪʦʪʝ ʩʤʝʥʳ ʢʘʜʨʦʚ ʠ ʢʚʘʜʨʘʪʫ ʯʠʩʣʘ ʩʪʨʦʢ ʨʘʟʣʦʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʯʝʨʝʩʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʩʤʝʥʳ ʢʘʜʨʦʚ ʚ ʜʚʘ ʨʘʟʘ 

(ʩ 50 ʜʦ 25 ɻʮ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʠʪʴ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʚʠʜʝʦʩʠʛʥʘʣʘ ʥʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʦʡ.  
ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʝʢʪʨʘ ʊɺ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʠʩʢʨʝʪʥʦ ʣʠʥʝʡʯʘʪʦʡ 

ʩʧʝʢʪʨ ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʘʨʤʦʥʠʢ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʛʨʫʧʧʠʨʫʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʝ ʧʦʣʦʩʳ ʩʠʛʥʘʣʦʚ ʙʦʢʦʚʳʭ ʯʘʩʪʦʪ (ʨʠʩʫʥʦʢ1.16), ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʚʝʨʪʢʦʡ ʠ ʜʚʠʞʝʥʠʝʤ ʜʝʪʘʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʙʨʘʟʫʶʪʩʷ 

ʜʠʩʢʨʝʪʥʳʝ ʟʦʥʳ ʵʥʝʨʛʠʠ, ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʜʘʚʘʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, 

ʧʨʠʯʝʤ ʵʥʝʨʛʠʷ ʵʪʠʭ ʟʦʥ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʛʘʨʤʦʥʠʢʠ ʩʪʨʦʯʥʦʡ 

ʯʘʩʪʦʪʳ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʛʦ ʊɺ. 

 
ʈʠʩʫʥʦʢ 1.16- ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʩʧʝʢʪʨʘ ʊɺ ʩʠʛʥʘʣʘ 

 

 

 

 

 



 
ʕʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ çʩʚʝʪ-ʩʠʛʥʘʣè 

 

ɺʦʧʨʦʩʳ: 

 

1. ʊʨʝʙʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

2. ɺʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʬʦʪʦʵʬʬʝʢʪ. 

     3. ʇʦʥʷʪʠʝ, ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ 

çʩʫʧʝʨʦʨʪʠʢʦʥè 

4. ʇʦʥʷʪʠʝ, ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ 

çʚʠʜʠʢʦʥè 

5 ʂʦʥʩʪʨʫʢʮʠʷ, ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ çʧʣʶʤʙʠʢʦʥè 
 

1. ʊʨʝʙʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

 

      ʇʝʨʝʜʘʶʱʠʝ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʪʨʫʙʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. 

ɺʘʞʥʝʡʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʧʝʨʝʜʘʶʱʠʤ 

ʪʨʫʙʢʘʤ, ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʤʘʣʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʩʚʝʱʝʥʥʦʩʪʝʡ ʧʝʨʝʜʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

    ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʡ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʝʝ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʪʨʫʙʢʠ ʥʘʜ ʫʨʦʚʥʝʤ 

ʰʫʤʦʚ. 

    ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʫʙʢʠ ð ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚ ʚʠʜʝ 

ʨʘʟʜʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʜʝʪʘʣʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ. ʈʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʧʦʣʦʩ, 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʚʳʩʦʪʫ ʧʣʠ ʰʠʨʠʥʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʵʢʨʘʥʝ ʢʠʥʝʩʢʦʧʘ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʘʢ ʢʠʥʝʩʢʦʧ, ʪʘʢ ʠ ʢʘʥʘʣ 

ʩʚʷʟʠ ʠʤʝʶʪ ʟʘʚʝʜʦʤʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

    ʀʥʝʨʮʠʦʥʥʦʩʪʴ ʪʨʫʙʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʘ ʧʨʠʥʠʤʘʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʚ 

ʚʠʜʝ çʩʣʝʜʘè, ʪʷʥʫʱʝʛʦʩʷ ʟʘ ʙʳʩʪʨʦ ʧʝʨʝʤʝʱʘʶʱʠʤʩʷ ʦʙʲʝʢʪʦʤ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʨʘʙʦʪʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʩʚʝʱʝʥʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʝʪʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʴ 

ʪʦʢʘ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʪʨʫʙʢʠ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʬʦʪʦʢʘʪʦʜʘ ʪʨʫʙʢʠ. 

 

2.ɺʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʬʦʪʦʵʬʬʝʢʪ. 

      

       ʈʘʟʣʠʯʘʶʪ ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʬʦʪʦʵʬʬʝʢʪ. 

     ɺʥʝʰʥʠʤ ʬʦʪʦʵʬʬʝʢʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʠʩʧʫʩʢʘʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚʝʱʝʩʪʚʦʤ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʘʜʘʶʱʝʛʦ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ  ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʙʦʨ 

ï ʬʦʪʦʵʣʝʤʝʥʪ. 



      ɺʥʫʪʨʝʥʥʠʡ ʬʦʪʦʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʝʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʵʣʝʢʪʨʦʥʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʧʝʨʝʭʦʜʷʪ ʚ ʩʚʦʙʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʙʦʨ ï 

ʬʦʪʦʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

    ɺʪʦʨʠʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʪʚʝʨʜʳʭ ʪʝʣ ʧʦʜ 

ʫʜʘʨʘʤʠ ʚʥʝʰʥʠʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʝʨʚʠʯʥʳʭ, ʵʣʝʢʪʨʦʥʦʚ ʠʩʧʫʩʢʘʪʴ ʚʪʦʨʠʯʥʳʝ 

ʵʣʝʢʪʨʦʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʙʠʪʳʭ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ 

ʙʦʤʙʘʨʜʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ.. 

 

3.   ʇʦʥʷʪʠʝ, ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ 

çʉʋʇɽʈʆʈʊʀʂʆʅè 

 

ʉʫʧʝʨʦʨʪʠʢʦʥ - ʵʪʦ ʧʝʨʝʜʘʶʱʘʷ ʪʨʫʙʢʘ ʩ ʧʝʨʝʥʦʩʦʤ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʜʚʫʩʪʦʨʦʥʥʶʶ ʤʠʰʝʥʴ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʪʦʨʠʯʥʦ-ʵʣʝʢʪʨʦʥʥʳʤ ʫʤʥʦʞʝʥʠʝʤ ʪʦʢʘ 

ʩʠʛʥʘʣʘ. ʋʩʪʨʦʡʩʪʚʦ ʠ ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʩʫʧʝʨʦʨʪʠʢʦʥʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.1.  

ʉʪʝʢʣʷʥʥʘʷ ʢʦʣʙʘ 1 ʩʫʧʝʨʦʨʪʠʢʦʥʘ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʩʪʫʧʝʥʯʘʪʫʶ ʬʦʨʤʫ. 

ʇʦʣʫʧʨʦʟʨʘʯʥʳʡ ʬʦʪʦʢʘʪʦʜ 2 ʥʘʥʝʩʝʥ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ 

ʢʦʣʙʳ. ʅʘ ʬʦʪʦʢʘʪʦʜ ʧʦʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʨʷʜʢʘ 300 ɺ.  ʈʷʜʦʤ 

ʩ ʬʦʪʦʢʘʪʦʜʦʤ ʨʘʩʧʦʣʦʞʝʥ ʫʩʢʦʨʷʶʱʠʡ ʵʣʝʢʪʨʦʜ ʢʦʣʴʮʝʚʦʡ ʬʦʨʤʳ 3, 

ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʥʫʣʝʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʘ ʟʘ ʥʠʤ ð ʜʚʫʩʪʦʨʦʥʥʷʷ ʤʠʰʝʥʴ 5 ʩ 

ʤʝʣʢʦʩʪʨʫʢʪʫʨʥʦʡ ʩʝʪʢʦʡ 4. 

ɼʚʫʩʪʦʨʦʥʥʷʷ ʤʠʰʝʥʴ ʚʳʧʦʣʥʝʥʘ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʩʪʝʢʣʘ 

ʪʦʣʱʠʥʦʡ 3...5 ʤʢʤ.  

 
     ʈʠʩʫʥʦʢ 2.1- ʋʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ çʉʫʧʝʨʦʨʪʠʢʦʥè 

 

     ʆʥʘ ʦʙʣʘʜʘʝʪ ʤʘʣʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʩʦʢʦʡ ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʡ ʪʦʣʱʠʥʳ. 

ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30...60 ʤʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ 

ʤʝʣʢʦʩʪʨʫʢʪʫʨʥʘʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʝʪʢʘ ʠʤʝʝʪ ʦʢʦʣʦ 400...900 ʦʪʚʝʨʩʪʠʡ ʥʘ 1 ʤʤ
2
 

ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʨʷʜʢʘ 1...2 ɺ. 

    ɺ ʢʦʥʮʝ ʫʟʢʦʡ ʯʘʩʪʠ ʩʪʝʢʣʷʥʥʦʡ ʢʦʣʙʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ: ʵʣʝʢʪʨʦʥʥʳʡ 

ʧʨʦʞʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʧʦʜʦʛʨʝʚʥʦʡ ʢʘʪʦʜ 14, ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʢʪʨʦʜ 12 ʠ 

ʧʝʨʚʳʡ ʘʥʦʜ 10. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʤʠʰʝʥʴʶ ʠ ʧʝʨʚʳʤ ʘʥʦʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʠ ʢʦʣʴʮʝʚʳʭ ʵʣʝʢʪʨʦʜʘ 6, ʘ, 6, ʚ, ʩʦʟʜʘʶʱʠʝ ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ ʪʦʨʤʦʟʷʱʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʧʨʦʞʝʢʪʦʨ ʦʢʨʫʞʘʶʪ ʵʣʝʢʪʨʦʜʳ (ʜʠʥʦʜʳ) ʚʪʦʨʠʯʥʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʤʥʦʞʠʪʝʣʷ 11, ʫ ʢʦʪʦʨʦʛʦ ʚ ʮʝʧʴ ʘʥʦʜʘ 13 ʚʢʣʶʯʝʥ ʨʝʟʠʩʪʦʨ ʥʘʛʨʫʟʢʠ RĂ. 



ʉʥʘʨʫʞʠ ʪʨʫʙʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʪʫʰʢʠ: ʦʪʢʣʦʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ 8, 

ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ 9 ʠ ʬʦʢʫʩʠʨʫʶʱʘʷ 7. ɼʣʠʥʥʘʷ ʬʦʢʫʩʠʨʫʶʱʘʷ ʢʘʪʫʰʢʘ ʩʣʫʞʠʪ 

ʜʣʷ ʬʦʢʫʩʠʨʦʚʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʝʛʦ ʧʝʨʝʥʦʩʝ ʩ ʬʦʪʦʢʘʪʦʜʘ ʥʘ 

ʤʠʰʝʥʴ ʠ ʜʣʷ ʬʦʢʫʩʠʨʦʚʢʠ ʨʘʟʚʝʨʪʳʚʘʶʱʝʛʦ ʣʫʯʘ. ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʘ   

ʩʭʝʤʘ   ʜʚʠʞʝʥʠʷ   ʵʣʝʢʪʨʦʥʦʚ   ʚ   ʩʫʧʝʨʦʨʪʠʢʦʥʝ. 

    ʈʘʙʦʪʘʝʪ ʩʫʧʝʨʦʨʪʠʢʦʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʨʦʝʮʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʠʚʘ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʳʡ ʬʦʪʦʢʘʪʦʜ. 

ʌʦʪʦʵʣʝʢʪʨʦʥʳ, ʚʳʣʝʪʝʚʰʠʝ ʠʟ ʬʦʪʦʢʘʪʦʜʘ ʠ ʫʩʢʦʨʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ, 

ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʤʝʣʢʦʩʪʨʫʢʪʫʨʥʫʶ ʩʝʪʢʫ ʠ ʧʦʧʘʜʘʶʪ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʫʶ 

ʤʠhʝʥʴ. ʇʨʠ ʵʪʦʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ ʚʳʙʠʚʘʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʵʣʝʢʪʨʦʥʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʝʪʢʦʡ. ʅʘ ʩʘʤʦʡ ʤʠʰʝʥʠ ʩʦʟʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʝʣʴʝʬ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʷʨʢʦʩʪʠ ʥʘ ʧʝʨʝʜʘʚʘʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ɼʣʠʥʥʘʷ ʬʦʢʫʩʠʨʫʶʱʘʷ ʢʘʪʫʰʢʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʠʩʢʘʞʝʥʥʳʡ ʧʝʨʝʧʦʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʬʦʪʦʢʘʪʦʜʘ ʥʘ 

ʤʠʰʝʥʴ. 

    ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʠʰʝʥʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʥʘ ʩʝ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ, ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʦʙʨʘʪʥʫʶ  ʩʪʦʨʦʥʫ   

ʤʠʰʝʥʠ,  ʛʜʝ  ʪʘʢʞʝ  ʚʦʟʥʠʢʘʝʪ  ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

 
ʈʠʩʫʥʦʢ 2.2- ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ  ʚ ʩʫʧʝʨʦʨʪʠʢʦʥʝ: 

1-ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ; 2- ʵʣʝʤʝʥʪ ʬʦʪʦʢʘʪʦʜʘ; 3- ʬʦʪʦʵʣʝʢʪʨʦʥʳ; 4- ʷʯʝʡʢʘ ʩʪʝʥʢʠ; 5- 

ʵʣʝʤʝʥʪ ʤʠʰʝʥʠ; 6- ʚʪʦʨʠʯʥʳʝ ʵʣʝʢʪʨʦʥʳ; 7- ʧʨʷʤʦʡ ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ; 8- ʦʪʨʘʞʝʥʥʳʡ 

ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ; 9- ʧʝʨʚʳʡ ʘʥʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʞʝʢʪʦʨʘ, ʧʝʨʚʳʡ ʵʤʠʪʪʝʨ ʚʪʦʨʠʯʥʦ- 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʤʥʦʞʠʪʝʣʷ; 10- ʧʦʪʦʢ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ; 11- ʜʠʦʜʳ ʚʪʦʨʠʯʥʦʛʦ 

ʫʤʥʦʞʠʪʝʣʷ; 12- ʢʘʪʦʜ; 13- ʘʥʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʤʥʦʞʠʪʝʣʷ.   

 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʝʣʴʝʬ. ʉʯʠʪʳʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʤʠʰʝʥʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʣʝʢʪʨʦʥʥʳʤ 

ʧʨʦʞʝʢʪʦʨʦʤ. ʕʣʝʢʪʨʦʥʳ, ʵʤʠʪʠʨʫʝʤʳʝ ʢʘʪʦʜʦʤ ʧʨʦʞʝʢʪʦʨʘ, ʫʩʢʦʨʷʶʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʧʝʨʚʳʤ ʘʥʦʜʦʤ ʠ, ʧʨʦʣʝʪʝʚ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ 

ʘʥʦʜʝ, ʧʦʧʘʜʘʶʪ ʚ ʪʦʨʤʦʟʷʱʝʝ ʧʦʣʝ ʪʨʝʭ ʢʦʣʴʮʝʚʳʭ ʵʣʝʢʪʨʦʜʦʚ (ʩʤ. ʨʠʩ. 5.1). 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʵʪʠʭ ʵʣʝʢʪʨʦʜʘʭ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ 

ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʤʠʰʝʥʠ ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ ʥʫʣʶ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʣʠʥʥʦʡ ʬʦʢʫʩʠʨʫʶʱʝʡ ʢʘʪʫʰʢʦʡ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʣʫʯ ʧʦʜʭʦʜʠʪ ʢ ʤʠʰʝʥʠ ʧʦ ʥʦʨʤʘʣʠ ʢ ʩʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʥ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʟʘʨʷʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ ʠ ʜʦʚʦʜʠʪ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʝʝ ʧʦʪʝʥʮʠʘʣ ʜʦ ʫʩʪʦʡʯʠʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʦʶ ʢ ʧʦʪʝʥʮʠʘʣʫ ʢʘʪʦʜʘ. 

ʂʦʛʜʘ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʧʨʦʭʦʜʠʪ ʧʦ ʵʣʝʤʝʥʪʘʤ ʤʠʰʝʥʠ, ʠʤʝʶʱʠʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʪʦ ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʧʫʯʢʘ ʦʩʝʜʘʝʪ ʥʘ ʤʠʰʝʥʠ, 

ʥʝʡʪʨʘʣʠʟʫʷ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʆʩʪʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʳ ʧʫʯʢʘ, ʧʘʜʘʶʱʝʛʦ 

ʥʘ ʤʠʰʝʥʴ, ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʟʜʘʶʪ ʚʦʟʚʨʘʪʥʳʡ ʪʦʢ. ʇʨʠ 



ʜʚʠʞʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ ʧʣʦʪʥʦʩʪʴ 

ʦʪʨʘʞʝʥʥʦʛʦ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʨʝʣʴʝʬʦʤ ʤʠʰʝʥʠ, ʪ. ʝ. ʧʝʨʝʜʘʚʘʝʤʳʤ  ʠʟʦʙʨʘʞʝʥʠʝʤ. ʕʪʦʪ 

ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʦʪʨʘʞʝʥʥʳʡ ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ (ʚʦʟʚʨʘʪʥʳʡ ʪʦʢ) ʠ ʷʚʣʷʝʪʩʷ 

ʪʦʢʦʤ ʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʝʨʪʢʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʝʣʴʝʬʘ ʤʠʰʝʥʠ. 

    ʕʣʝʢʪʨʦʥʳ, ʦʙʨʘʟʫʶʱʠʝ ʚʦʟʚʨʘʪʥʳʡ ʪʦʢ ʣʫʯʘ, ʜʚʠʞʫʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ 

ʵʣʝʢʪʨʦʜʦʚ ʘ, ʙ ʠ ʚ (ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ ʚʦʟʚʨʘʪʥʦʛʦ ʣʫʯʘ 

ʫʩʢʦʨʷʶʱʠʤ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʚʦʛʦ ʘʥʦʜʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʞʝʢʪʦʨʘ. 

    ʄʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʩʦʟʜʘʚʘʝʤʳʤ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʢʘʪʫʰʢʦʡ, ʵʪʠ ʵʣʝʢʪʨʦʥʳ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʘʥʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʞʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʦʣʴ ʧʝʨʚʦʛʦ ʵʤʠʪʪʝʨʘ (ʜʠʥʦʜʘ) ʚʪʦʨʠʯʥʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʤʥʦʞʠʪʝʣʷ. 

ɺʪʦʨʠʯʥʳʝ ʵʣʝʢʪʨʦʥʳ, ʚʳʙʠʪʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʘ, ʦʛʠʙʘʶʪ ʝʛʦ, ʧʦʧʘʜʘʶʪ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʜʠʥʦʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʤʥʦʞʠʪʝʣʷ ʠ ʚʳʙʠʚʘʶʪ ʠʟ ʥʠʭ ʚʪʦʨʠʯʥʳʝ 

ʵʣʝʢʪʨʦʥʳ. ʋʩʠʣʝʥʥʳʡ ʪʦʢ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʧʨʦʪʝʢʘʷ ʟʘʪʝʤ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 

ʥʘʛʨʫʟʢʠ Rʥ ʚ ʮʝʧʠ ʘʥʦʜʘ ʫʤʥʦʞʠʪʝʣʷ, ʩʦʟʜʘʝʪ ʥʘ ʥʝʤ ʥʘʧʨʷʞʝʥʠʝ ʚʠʜʝʦʩʠʛʥʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʪʨʫʙʢʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʠʣʠʪʝʣʷ, ʠʤʝʶʱʝʛʦ 

ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʦʨʷʜʢʘ 500...1000, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʨʫʙʢʠ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʫʧʝʨʦʨʪʠʢʦʥʘ ʠʟʤʝʨʷʝʪʩʷ ʝʜʠʥʠʮʘʤʠ ʣʶʢʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ ʜʘʞʝ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʧʝʨʦʨʪʠʢʦʥʘ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 625 

ʩʪʨʦʢ ʧʦ ʚʩʝʤʫ ʧʦʣʶ ʠʟʦʙʨʘʞʝʥʠʷ; ʝʛʦ ʩʚʝʪʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʝʡʥʘ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʩʚʝʱʝʥʥʦʩʪʝʡ ʬʦʪʦʢʘʪʦʜʘ. 

 

4.  ʇʦʥʷʪʠʝ, ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ  

çɺʀɼʀʂʆʅè 

    

      ɺʠʜʠʢʦʥ ð ʧʝʨʝʜʘʶʱʘʷ ʪʨʫʙʢʘ, ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʣʦʡ ʩ ʚʥʫʪʨʝʥʥʠʤ ʬʦʪʦʵʬʬʝʢʪʦʤ (ʬʦʪʦʧʨʦʚʦʜʥʠʢ). 

    ʋʩʪʨʦʡʩʪʚʦ ʚʠʜʠʢʦʥʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ (ʨʠʩʫʥʦʢ 2.3). ʅʘ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʩʪʝʢʣʷʥʥʦʛʦ ʙʘʣʣʦʥʘ 1 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘʥʝʩʝʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʤʠʰʝʥʴ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʦʟʨʘʯʥʦʛʦ ʜʣʷ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʪʦʧʢʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʘ (ʩʠʛʥʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 2), 

ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥ ʪʦʥʢʠʡ ʩʣʦʥ ʬʦʪʦʧʨʦʚʦʜʥʠʢʘ 3 ʪʦʣʱʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ 

ʤʠʢʨʦʥ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʧʨʦʚʦʜʷʱʝʛʦ ʩʣʦʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʣʝʥ, ʪʨʝʭʩʝʨʥʠʩʪʘʷ 

ʩʫʨʴʤʘ, ʩʫʣʴʬʠʜ ʢʘʜʤʠʷ ʠʣʠ ʜʨʫʛʦʡ ʬʦʪʦʧʨʦʚʦʜʥʠʢ. ʉʠʛʥʘʣʴʥʘʷ ʧʣʘʩʪʠʥʘ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʦʣʴʮʦʤ, ʚʚʘʨʝʥʥʳʤ ʚ ʩʪʝʢʣʦ ʙʘʣʣʦʥʘ ʠ ʠʤʝʶʱʠʤ 

ʥʘʨʫʞʥʳʡ ʚʳʚʦʜ. ʂ ʚʳʚʦʜʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʨʝʟʠʩʪʦʨ ʥʘʛʨʫʟʢʠ Rʥ ʠ ʠʩʪʦʯʥʠʢ 

ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Uʩʧ. 

    ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʢʦʥʮʝ ʪʨʫʙʢʠ ʚʜʦʣʴ ʝʝ ʦʩʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ 

ʧʨʦʞʝʢʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʘʪʦʜʘ 7, ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʢʪʨʦʜʘ 6 ʠ ʧʝʨʚʦʛʦ ʘʥʦʜʘ 

5. ʄʝʞʜʫ ʧʝʨʚʳʤ ʘʥʦʜʦʤ ʠ ʤʠʰʝʥʴʶ ʨʘʩʧʦʣʦʞʝʥ ʜʣʠʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʮʠʣʠʥʜʨ ð ʚʪʦʨʦʡ ʘʥʦʜ 4 ʩ ʪʦʥʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʝʣʢʦʩʪʨʫʢʪʫʨʥʦʡ ʩʝʪʢʦʡ 10 

ʫ ʢʦʥʮʘ. ʉʝʪʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʙʣʠʟʠ ʤʠʰʝʥʠ ʧʘʨʘʣʣʝʣʴʥʦ  ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʪʦʨʤʦʟʷʱʝʛʦ ʧʦʣʷ ʦʢʦʣʦ ʤʠʰʝʥʠ. 



    ʆʪʢʣʦʥʝʥʠʝ ʠ ʬʦʢʫʩʠʨʦʚʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʩʪʝʤʳ 5 ʠ ʜʣʠʥʥʦʡ ʬʦʢʫʩʠʨʫʶʱʝʡ ʢʘʪʫʰʢʠ 9, ʥʘʭʦʜʷʱʠʭʩʷ 

ʩʥʘʨʫʞʠ ʥʘ ʙʘʣʣʦʥʝ ʪʨʫʙʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʝ ʪʨʫʙʢʠ ʚ ʨʝʞʠʤʝ ʤʝʜʣʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʠʛʥʘʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ Uʩʧ. ʥʘ 15...20 ɺ ʧʨʝʚʳʰʘʶʱʠʡ 

ʧʦʪʝʥʮʠʘʣ ʢʘʪʦʜʘ (Uʢ = 0). ʅʘ ʘʥʦʜʳ ʪʨʫʙʢʠ ʧʦʜʘʩʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʧʦʨʷʜʢʘ 300 

ɺ, ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʦʢʘʟʘʥʘ ʵʢʚʠʚʘʣʝʥʪʥʘʷ 

 

 
ʈʠʩʫʥʦʢ2.3- ʋʩʪʨʦʡʩʪʚ, ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ  ʩʭʝʤʘ  ʵʣʝʤʝʥʪʘ ʚʠʜʠʢʦʥʘ 

ʤʠʰʝʥʠ ʚʠʜʠʢʦʥʘ: 1- ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ; 2- ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ; 3-ʢʘʪʦʜ. 

 

ʩʭʝʤʘ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʠ ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʠʜʠʢʦʥʝ. 

ʕʣʝʤʝʥʪ ʤʠʰʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʨʝʟʠʩʪʦʨʘ R ʠ 

ʝʤʢʦʩʪʠ ʉ, ʛʜʝ R ð ʬʦʪʦʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ ʉ ð ʝʤʢʦʩʪʴ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ. ɽʩʣʠ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʬʦʪʦʧʨʦʚʦʜʷʱʝʛʦ ʩʣʦʷ ʤʠʰʝʥʠ ʨʘʚʥʘ ʥʫʣʶ (ʦʧʪʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʧʨʦʝʮʠʨʫʝʪʩʷ ʧʘ ʤʠʰʝʥʴ), ʘ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʟʘʧʝʨʪ, ʪʦ ʧʦʪʝʥ-

ʮʠʘʣ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ, ʦʙʨʘʱʝʥʥʳʡ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʧʨʦʞʝʢʪʦʨʫ, ʨʘʚʝʥ 

ʧʦʪʝʥʮʠʘʣʫ ʩʠʛʥʘʣʴʥʦʡ ʜʦʟʘʨʷʞʘʝʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʝʤʢʦʩʪʠ ʉ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʜʦʚʦʜʠʪ ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʤʠʰʝʥʠ ʜʦ ʩʭʝʤʘ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʤʠʰʝʥʠ ʠ ʩʭʝʤʘ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʠʜʠʢʦʥʝ. ʕʣʝʤʝʥʪ ʤʠʰʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʨʝʟʠʩʪʦʨʘ R ʠ ʝʤʢʦʩʪʠ ʉ, ʛʜʝ R ð 

ʬʦʪʦʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ ʉ ð ʝʤʢʦʩʪʴ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ. ɽʩʣʠ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʬʦʪʦʧʨʦʚʦʜʷʱʝʛʦ ʩʣʦʷ ʤʠʰʝʥʠ ʨʘʚʥʘ ʥʫʣʶ (ʦʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ 

ʧʨʦʝʮʠʨʫʝʪʩʷ ʧʘ ʤʠʰʝʥʴ), ʘ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʟʘʧʝʨʪ, ʪʦ ʧʦʪʝʥʮʠʘʣ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʣʦʷ, ʦʙʨʘʱʝʥʥʳʡ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʧʨʦʞʝʢʪʦʨʫ, ʨʘʚʝʥ ʧʦʪʝʥʮʠʘʣʫ ʩʠʛʥʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʳ Uʩʧ. ʕʣʝʢʪʨʦʥʳ ʨʘʟʚʝʨʪʳʚʘʶʱʝʛʦ ʣʫʯʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʞʝʢʪʦʨʦʤ, 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʢʚʦʟʴ ʩʝʪʢʫ ʪʦʨʤʦʟʷʪʩʷ ʩʠʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʤʠʰʝʥʴʶ ʠ ʩʝʪʢʦʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʤʠʰʝʥʠ ʦʥʠ 

ʙʫʜʫʪ ʠʤʝʪʴ ʙʣʠʟʢʠʝ ʢ ʥʫʣʝʚʳʤ ʩʢʦʨʦʩʪʠ (ʢʘʢ ʚ ʩʫʧʝʨʦʨʪʠʢʦʥʝ). ɺ ʪʘʢʦʤ ʨʝʞʠʤʝ 

ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʳʡ ʦʪʙʦʨ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʦʜʷʪʩʷ ʥʘ 

ʚʪʦʨʦʡ ʘʥʦʜ. 

    ʇʨʠ ʢʦʤʤʫʪʘʮʠʠ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʵʣʝʢʪʨʦʥʥʳʤ ʣʫʯʦʤ ʧʦʪʝʥʮʠʘʣ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʣʫʯʫ, ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ ʧʦʪʝʥʮʠʘʣʘ, ʙʣʠʟʢʦʛʦ, ʢ 

ʧʦʪʝʥʮʠʘʣʫ ʢʘʪʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʤʝʥʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʚ 

ʤʦʤʝʥʪ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʝʛʦ ʣʫʯʘ ʟʘʨʷʞʘʝʪʩʷ ʜʦ ʥʘʧʨʷʞʝʥʠʷ æU. ʇʦʩʣʝ ʫʭʦʜʘ ʣʫʯʘ 

ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʝʛʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ʨʘʟʨʷʞʘʝʪʩʷ ʯʝ-



ʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʣʦʷ R. ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ R ʚʝʣʠʯʠʥʘ ʨʘʟʨʷʜʘ ʥʝʦʩʚʝʱʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʠʰʝʥʠ ʥʝʚʝʣʠʢʘ. 

    ʂʦʛʜʘ ʥʘ ʤʠʰʝʥʴ ʧʨʦʝʮʠʨʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʪʦ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʛʦ 

ʬʦʪʦʵʬʬʝʢʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʠʰʝʥʠ ʠʟʤʝʥʠʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʦʩʚʝʱʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʤʝʥʪʳ ʤʠʰʝʥʠ ʙʫʜʫʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʦʝ, ʫʤʝʥʴʰʘʶʱʝʝʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʪ. ʝ. ʥʘ ʤʠʰʝʥʠ ʚʦʟʥʠʢʘʝʪ ʨʝʣʴʝʬ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʷʨʢʦʩʪʠ ʥʘ ʧʝʨʝʜʘʚʘʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ʕʣʝʤʝʥʪʘʨʥʳʝ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʉ ʙʫʜʫʪ ʨʘʟʨʷʞʘʪʴʩʷ ʯʝʨʝʟ ʵʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠ ʯʝʤ ʩʠʣʴʥʝʝ 

ʦʩʚʝʱʝʥ ʵʣʝʤʝʥʪ ʤʠʰʝʥʠ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʨʷʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʜʝʥʩʘ-

ʪʦʨ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʣʫʯʫ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʨʝʣʴʝʬ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

    ʕʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʧʨʠ ʨʘʟʚʝʨʪʢʝ ʦʜʠʥʘʢʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʫ 

ʢʘʪʦʜʘ. ɿʘʨʷʜ ʝʤʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʮʝʧʠ: ʢʘʪʦʜ ð ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ð 

ʝʤʢʦʩʪʴ ʉ ð ʨʝʟʠʩʪʦʨ RHð-ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ Uʩʧ ð ʟʝʤʣʷ. ʊʦʢʠ ʜʦʟʘʨʷʜʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʝʤʢʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʨʪʢʠ, ʩʦʜʝʨʞʘʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠʟ ʬʦʪʦʢʘʪʦʜʝ, ʪ. ʝ. ʦ ʧʝʨʝʜʘʚʘʝʤʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ. ʇʨʦʪʝʢʘʷ ʯʝʨʝʟ ʥʘʛʨʫʟʦʯʥʳʡ ʨʝʟʠʩʪʦʨ Rʥ, ʵʪʠ ʪʦʢʠ ʩʦʟʜʘʶʪ ʥʘ ʥʝʤ 

ʥʘʧʨʷʞʝʥʠʝ ʚʠʜʝʦʩʠʛʥʘʣʘ Uʩʧ 

    ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚʠʜʠʢʦʥʘ ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʬʦʪʦʧʨʦʚʦʜʷʱʝʡ ʤʠʰʝʥʠ, ʧʨʦʩʪʦʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʣʳʝ ʨʘʟʤʝʨʳ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʠʜʠʢʦʥʘ ʙʣʠʟʢʘ ʢ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʫʧʝʨʦʨʪʠʢʦʥʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʤʠʰʝʥʠ 

ʚʠʜʠʢʦʥʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʨʘʚʥʘ 5...10 ʣʢ. ʈʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʠʢʦʥʘ ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ, ʯʝʤ ʩʫʧʝʨʦʨʪʠʢʦʥʘ, ʠ ʩʦʩʪʘʚʣʷʝʪ 500... 

550 ʩʪʨʦʢ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʚʠʜʠʢʦʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʥʝʨʮʠʦʥʥʦʩʪʴ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʥʠʤʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʝʣʴʝʬ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʠʰʝʥʠ. ʆʩʪʘʪʦʯʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʝʣʴʝʬ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 

ʨʝʣʴʝʬ ʩʣʝʜʫʶʱʝʛʦ ʢʘʜʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʝʪʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʦʙʫʩʣʦʚʣʝʥ ʪʘʢʞʝ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʩʘʤʦʛʦ ʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʵʬʬʝʢʪʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʫʚʝʣʠʯʠʚʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʤʠʰʝʥʠ 

ʚʠʜʠʢʦʥʘ, 

 

5. ʂʦʥʩʪʨʫʢʮʠʷ, ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʪʠʧʘ 

çʇʃʖʄɹʀʂʆʅè 

   

       ʇʣʶʤʙʠʢʦʥ ð ʧʝʨʝʜʘʶʱʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʪʨʫʙʢʘ, ʚ ʢʦʪʦʨʦʡ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ 

ʚʠʜʠʢʦʥʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʚʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʪʦʵʬʬʝʢʪʘ. ʇʦ ʩʚʦʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʘ ʪʨʫʙʢʘ ʘʥʘʣʦʛʠʯʥʘ ʚʠʜʠʢʦʥʫ, ʦʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʤʠʰʝʥʠ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ   ʚ   ʥʝʡ,   ʦʪʣʠʯʘʶʪʩʷ   ʦʪ   ʧʨʦʮʝʩʩʦʚ   ʚ   

ʤʠʰʝʥʠ   ʚʠʜʠʢʦʥʘ. ɺ ʧʣʶʤʙʠʢʦʥʝ ʫʩʪʨʘʥʝʥ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʚʠʜʠʢʦʥʘ ð 

ʝʛʦ ʠʥʝʨʮʠʦʥʥʦʩʪʴ. 

    ʅʘ ʨʠʩʫʥʢʝ 2.4 ʧʦʢʘʟʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʤʠʰʝʥʠ ʧʣʶʤʙʠʢʦʥʘ. ʄʠʰʝʣʴ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʣʙʳ 1 ʠ ʠʤʝʝʪ 

ʧʨʦʟʨʘʯʥʫʶ (ʜʣʷ ʩʚʝʪʘ) ʧʨʦʚʦʜʷʱʫʶ ʩʠʛʥʘʣʴʥʫʶ ʧʣʘʩʪʠʥʫ 2 ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘʛʨʫʟʢʠ Rʥ,, ʥʘ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʚʠʜʝʦʩʠʛʥʘʣʘ. 



ʄʠʰʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʣʦʝʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ, ʠʤʝʶʱʠʭ ʧʨʦʚʦʜʠʤʦʩʪʠ p, i ʠ n-

ʪʠʧʘ. ʉʣʦʡ 3 ʩ ʧʨʦʚʦʜʠʤʦʩʪʴʶ n-ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦʥʢʠʤ ʠ ʧʨʦʟʨʘʯʥʳʤ ʜʣʷ ʩʚʝʪʘ. 

ʆʩʥʦʚʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʦʝ n-ʪʠʧʘ 4 ʩ ʚʳʩʦʢʠʤ 

ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʧʦʨʷʜʢʘ 10
s
 ʆʤ-ʤ). ʕʪʦʪ ʩʣʦʡ ʚʳʧʦʣʥʝʥ ʠʟ ʦʢʠʩʠ 

ʩʚʠʥʮʘ (ʈʔʆ) ʠ ʠʤʝʝʪ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʊʦʣʱʠʥʘ 

ʵʪʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 10..15 ʤʢʤ, ʯʪʦ ʚ 2...3 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ  ʪʦʣʱʠʥʫ ʤʠʰʝʥʠ 

ʚʠʜʠʢʦʥʘ. ʉʣʦʡ 5 ʪʠʧʘ ʨ ʠʤʝʝʪ ʦʯʝʥʴ ʤʘʣʫʶ ʪʦʣʱʠʥʫ ʠ cooʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʢʦʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʠ ʤʘʣʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʨʘʩʪʝʢʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʨʷʜʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʛʣʫʙʠʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʝʣʴʝʬʘ ʥʘ ʤʠ-

ʰʝʥʠ. 

    ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʚʠʜʠʢʦʥʘ (ʨʠʩʫʥʦʢ 2.4). ʆʜʥʘʢʦ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʝʤʢʦʩʪʴ ʵʣʝʤʝʥʪʘ ʤʠʰʝʥʠ ʉ ʫ 

ʧʣʶʤʙʠʢʦʥʘ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʝ i-ʩʣʦʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʚʠʜʠʢʦʥʘ, ʠ ʦʥʘ ʙʳʩʪʨʦ ʜʦʟʘʨʷʞʘʝʪʩʷ ʧʨʠ ʢʦʤʤʫʪʘʮʠʠ  

 

 
ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ ʤʠʰʝʥʠ ʧʣʶʤʙʠʢʦʥʘ 

 

 ʵʣʝʤʝʥʪʘ ʵʣʝʢʪʨʦʥʥʳʤ ʣʫʯʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʥʝʨʮʠʦʥʥʦʩʪʠ   

ʧʣʶʤʙʠʢʦʥʘ ʠ  ʧʦʚʳʰʝʥʠʶ   ʝʛʦ   ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

    ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʣʶʤʙʠʢʦʥʘ ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʤʠʰʝʥʠ ʚ 1...2 ʣ ʢ; ʚʳʩʦʢʘʷ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʙʣʠʟʢʘʷ ʢ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʧʝʨʦʨʪʠʢʦʥʘ 

(625 ʩʪʨʦʢ); ʚʳʩʦʢʘʷ ʣʠʥʝʡʥʦʩʪʴ ʩʚʝʪʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʳʩʦʢʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʶʤʙʠʢʦʥʘ ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʚ 

ʧʝʨʝʜʘʶʱʠʭ ʢʘʤʝʨʘʭ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʠ. 

    ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʝʨʝʜʘʶʱʠʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʪʨʫʙʦʢ, ʨʘʟʨʘʙʦʪʘʥʳ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʝ ʧʝʨʝʜʘʶʱʠʝ 

ʪʨʫʙʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʣʠʙʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʤʦʜʝʣʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʪʨʫʙʦʢ, ʣʠʙʦ ʩʦʟʜʘʥʥʳʝ ʥʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʘʭ ʠʣʠ ʥʘ 

ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʙʝʟʚʘʢʫʫʤʥʳʝ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʘʥʘʣʦʛʠ ʧʝʨʝʜʘʶʱʠʭ ʪʨʫʙʦʢ. 
 

 

 

 

 

 



ʊʚʝʨʜʦʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

 çʩʚʝʪ-ʩʠʛʥʘʣè 

 

ɺʦʧʨʦʩʳ:       

 

1. ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ çʩʚʝʪ-ʩʠʛʥʘʣè 

2. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ çʩʚʝʪ-ʩʠʛʥʘʣè. 

3.  ʉʧʦʩʦʙʳ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʇɿʉ 

 

1.  ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ çʩʚʝʪ ð ʩʠʛʥʘʣè 

    

     ʈʘʟʚʠʪʠʝ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʤʘʪʨʠʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 1969 ʛ. ʧʨʠʙʦʨʳ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ 

(ʇɿʉ) ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʌʕʇ ʩ ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʫ ʊɺ ʚʝʱʘʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʇɿʉ ʣʝʞʘʪ ʩʚʦʡʩʪʚʘ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣ - ʦʢʩʠʜ-ʧʨʦʚʦʜʥʠʢ, ʩʧʦʩʦʙʥʦʡ 

ʩʦʙʠʨʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʥʝ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʚ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤʘʭ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɿʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ 

ʚʦʟʥʠʢʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʧʝʨʝʥʦʩʷʪʩʷ ʧʫʪʝʤ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤ ʚ ʪʨʝʙʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʇɿʉ ʨʘʙʦʪʘʝʪ ʢʘʢ ʘʥʘʣʦʛʦʚʳʡ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ, ʩʧʦʩʦʙʥʳʡ ʩʦʙʠʨʘʪʴ, 

ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʟʘʨʷʜʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʟʘʨʷʜʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʵʣʝʤʝʥʪʦʚ ʢ 

ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʚʳʭʦʜʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʧʨʝʦʙʨʘʟʫʶʱʝʤʫ ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʚ 

ʩʠʛʥʘʣ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʞʝʩʪʢʠʡ ʨʘʩʪʨ.  

     ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ çʩʚʝʪ ð ʩʠʛʥʘʣè (ʜʘʪʯʠʢ ʇɿʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ ʨʠʩʫʥʦʢ 2.5. ʆʥ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ, ʥʘʧʦʤʠʥʘʶʱʝʤ ʤʠʢʨʦʩʭʝʤʫ, ʚʝʨʭʥʷʷ ʧʣʦʱʘʜʢʘ ʢʦʪʦʨʦʡ 

ʧʦʢʨʳʪʘ ʩʪʝʢʣʦʤ. ʇʦʜ ʩʪʝʢʣʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʷʯʝʡʢʠ ʇɿʉ. ʂʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʦʢʘʤʝʨʳ, ʨʘʟʤʝʨ ʝʜʠʥʠʯʥʦʡ ʷʯʝʡʢʠ 

ʧʨʠʤʝʨʥʦ 10x6 ʤʢʤ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʧʠʢʩʝʣʴ).  

      ʆʩʥʦʚʫ ʇɿʉ ʩʦʩʪʘʚʣʷʶʪ ʢʦʥʜʝʥʩʘʪʦʨʳ ʄʆʇ ʩʪʨʫʢʪʫʨʳ ʦʜʥʦʡ ʠʟ ʦʙʢʣʘʜʦʢ, 

ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʵʣʝʢʪʨʦʜ, ʚʪʦʨʦʡ ï ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ 

ʧʦʜʣʦʞʢʘ, ʜʠʵʣʝʢʪʨʠʢʦʤ ʩʣʫʞʠʪ ʩʣʦʡ ʜʚʫʦʢʠʩʠ ʢʨʝʤʥʠʷ ʪʦʣʱʠʥʦʡ 0.01 ʤʤ. ɺ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ ʜʳʨʦʯʥʦʛʦ ʪʠʧʘ ʦʩʥʦʚʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʜʳʨʢʠ, 

ʧʦʵʪʦʤʫ ʝʩʣʠ ʧʨʠʣʦʞʠʪʴ ʢ ʤʝʪʘʣʣ ʵʣʝʢʪʨʦʜʫ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʪʦ 

ʜʳʨʢʠ ʙʫʜʫʪ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʚ ʛʣʫʙʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʠ ʧʦʜ ʵʣʝʢʪʨʦʜʘʤʠ 

ʦʙʨʘʟʫʝʪʩʷ ʦʙʣʘʩʪʴ ʦʙʝʜʥʝʥʥʘʷ ʥʦʩʠʪʝʣʷʤʠ ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʷʤʘ, ʛʣʫʙʠʥʘ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʪʚʦʨʝ, ʩʪʝʧʝʥʠ ʣʝʛʠʨʦʚʘʥʠʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʠ ʪʦʣʱʠʥʳ ʦʢʠʩʣʘ. 

 



 

 

 

 

 

 

 

 

 

 
                              ʈʠʩʫʥʦʢ 2.5- ʂʦʥʩʪʨʫʢʮʠʷ ʷʯʝʡʢʠ ʩʝʥʩʦʨʘ 

 
     ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʷ U ʟʘʪʚʦʨʘ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʛʣʫʙʠʥʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʷʤʳ, ʦʜʥʘʢʦ, ʚʨʝʤʷ ʞʠʟʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʷʤʳ ʦʛʨʘʥʠʯʝʥʦ 

ʧʘʨʘʟʠʪʥʳʤ ʧʨʦʮʝʩʩʦʤ ʪʝʨʤʦʛʝʥʝʨʘʮʠʠ ʥʝ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ (ʅʅɿ), 

ʪ.ʢ. ʚ ʢʨʝʤʥʠʠ ʚʩʝʛʜʘ ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʘʨʳ ʵʣʝʢʪʨʦʥ-ʜʳʨʢʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʩʥʦʚʥʳʝ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʦʚ (ʆʅɿ) çʦʪʛʦʥʷʶʪʩʷè ʚ 

ʪʦʣʱʠʥʫ, ʘ ʅʅɿ ʧʦʩʪʝʧʝʥʥʦ ʟʘʧʦʣʥʷʶʪ ʷʤʫ. ʕʪʦ ʧʘʨʘʟʠʪʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʚʨʝʤʷ 

ʟʘʧʦʣʥʝʥʠʷ ʷʤʳ ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ (ʷʯʝʡʢʘ-ʩʝʥʩʦʨ) ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʟʘʨʷʜʦʚ; 

ʭʨʘʥʝʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘʨʷʜʦʚ; 

ʧʝʨʝʜʘʯʘ ʟʘʨʷʜʦʚ. 

 

2.  ʇʝʨʝʤʝʱʝʥʠʝ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ 

 
     ɼʠʥʘʤʠʢʘ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.6 

ʂʘʞʜʳʡ ʵʣʝʢʪʨʦʜ ʧʨʠʙʦʨʘ ʧʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʡ ʠʟ 3 ʪʘʢʪʦʚʳʭ ʰʠʥ ʌ1,ʌ2,ʌ3. ɺ 

ʪʘʢʪ (t1) ʧʦʜʘʥʦ +U2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʜ ʵʪʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʦʙʨʘʟʫʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʷʤʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʠ ʭʨʘʥʠʪʩʷ ʅʅɿ. ɺʨʝʤʷ 

ʭʨʘʥʝʥʠʷ ʨʘʚʥʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ U2, ʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʷʯʝʡʢʠ ʧʦʜ 

ʌ1ʥʘʟ ʨʝʞʠʤʦʤ ʭʨʘʥʝʥʠʷ. ɺ t2 ʥʘ ʵʣʝʢʪʨʦʜ ʌ2 ʧʦʜʘʝʪʩʷ +U3, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʚ 1.5-2ʨʘʟʘ >U2 (U ʟʘʧʠʩʠ). ʇʦʜ ʵʪʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ 

ʷʤʳ ʚ ʢʦʪʦʨʳʝ ʧʝʨʝʪʝʢʘʶʪ ʵʣʝʢʪʨʦʥʳ ʠʟ ʵʣʝʢʪʨʦʜʦʚ ʌ1. ʈʝʞʠʤ ʧʨʠ ʢʦʪʦʨʦʤ 

ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʪʝʢʘʶʪ ʠʟ ʦʜʥʠʭ ʠʟ ʦʜʥʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤ ʚ ʜʨʫʛʠʝ, 

ʥʘʟʳʚʘʶʪ ʨʝʞʠʤʦʤ ʟʘʧʠʩʠ. ɺ t3 Uʌ1,Uʌ3 ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ U2, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ ʭʨʘʥʝʥʠʷ ʘ Uʌ2 ʜʦ U1, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʚʨʘʪ 

ʟʘʨʷʜʦʚʦʛʦ ʧʘʢʝʪʘ ʥʘʟʘʜ. 

 



                    
 
ʈʠʩʫʥʢʝ 2.6- ʇʨʠʥʮʠʧ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʜʠʛʦʚʦʤ ʨʝʛʠʩʪʝ ʇɿʉ 

 

 

3. ʉʧʦʩʦʙʳ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʇɿʉ 

 

       ʌʕʇ ʥʘ ʇɿʉ ʜʝʣʷʪʩʷ ʥʘ 2 ʢʣʘʩʩʘ: ʣʠʥʝʡʥʳʝ (ʦʜʥʦʤʝʨʥʳʝ) ʠ ʤʘʪʨʠʯʥʳʝ 

(ʜʚʫʤʝʨʥʳʝ). ʊʚʝʨʜʦʪʝʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ ʷʚʣʷʶʪʩʷ ʤʘʪʨʠʯʥʳʝ 

ʇɿʉ, ʛʜʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʍ ʠ Y. ʉʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʯʠʪʳʚʘʥʠʷ ʤʘʪʨʠʯʥʳʭ ʇɿʉ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʢʘʜʨʦʚʳʤ ʧʝʨʝʥʦʩʦʤ (ʨʠʩʫʥʦʢ 2.7). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʨʦʤʝ ʬʦʪʦʧʨʠʝʤʥʦʡ ʩʝʢʮʠʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ 

ʟʘʨʷʜʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʝʱʝ ʩʝʢʮʠʷ ʭʨʘʥʝʥʠʷ, ʚ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʩʚʝʪʘ ʦʙʣʘʩʪʠ. ɿʘ 

ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʦ ʢʘʜʨʫ ʥʘʢʦʧʣʝʥʥʳʝ ʟʘʨʷʜʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʩʝʢʮʠʶ ʭʨʘʥʝʥʠʷ, ʠ ʚʦ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʛʦ ʢʘʜʨʘ ʧʦʩʪʨʦʯʥʦ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʩʝʢʮʠʶ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ ï ʨʝʛʠʩʪʨ ʩʜʚʠʛʘ. ʉʜʚʠʛ ʩʪʨʦʢ ʚ ʩʝʢʮʠʶ 

ʧʝʨʝʥʦʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʧʦ ʩʪʨʦʢʘʤ. ɿʘʪʝʤ ʟʘʨʷʜʦʚʳʝ 

ʧʘʢʝʪʳ ʩʪʨʦʢʠ ʧʦʵʣʝʤʝʥʪʥʦ ʚʳʚʦʜʷʪʩʷ ʥʘ ʚʳʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.7- ʉʭʝʤʘ ʧʦʢʘʜʨʦʚʦʛʦ ʩʯʠʪʳʚʘʥʠʷ 



 

     ʉʚʝʪʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇɿʉ ʚ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʦʩʚʝʱʝʥʥʦʩʪʝʡ ʣʠʥʝʡʥʘ, 

ʩʧʝʢʪʨʘʣʴʥʘʷ ʠʤʝʝʪ ʧʦʜʲʝʤ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʠ ʩʧʘʜ ʥʘ 0,4-0,5 

ʤʢʤ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʢʨʝʤʥʠʝʚʦʡ ʧʦʜʣʦʞʢʦʡ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʚ ʧʦʜʣʦʞʢʝ 

ʜʝʣʘʶʪʩʷ ʦʢʥʘ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʦʝ ʦʛʨʘʥʠʯʝʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ɽʩʪʴ ʇɿʉ-

ʤʘʪʨʠʮʳ 1024ʭ1024 ʵʣʝʤʝʥʪʘ.  

    ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʇɿʉ ʤʘʪʨʠʮ ʷʚʣʷʝʪʩʷ ʠʭ ʙʦʣʴʰʘʷ ʩʣʦʞʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʟʳʚʘʝʪ ʧʦʪʝʨʶ 

ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʡ ʩʪʨʦʢʠ ʠʣʠ ʩʪʦʣʙʮʘ.  

 

ɺ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʩʭʝʤʘʭ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʨʝʭ ð RGB ð ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʯʝʪʳʨʝ ʚʠʜʘ ʷʯʝʝʢ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ), ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʢʪʨʫ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʮʚʝʪʘ ð ʞʝʣʪʳʡ (Ye), ʧʫʨʧʫʨʥʳʡ (Mg), ʟʝʣʝʥʳʡ (G), ʛʦʣʫʙʦʡ 

(ʉʫ). 

ʍʨʘʥʝʥʠʝ ʟʘʨʷʜʦʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʷʯʝʡʢʘʭ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʢʮʠʠ ʭʨʘʥʝʥʠʷ, 

ʧʦʚʪʦʨʷʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʨʠʮʳ, ʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʧʦʜ 

ʩʚʝʪʦʟʘʱʠʪʥʳʤ ʵʢʨʘʥʦʤ. ʉʜʚʠʛ ʠʟ ʩʝʢʮʠʠ ʥʘʢʦʧʣʝʥʠʷ ʚ ʩʝʢʮʠʶ ʭʨʘʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʨʝʣʦʢ (ʨʠʩʫʥʦʢ 2.8), ʘ ʩʘʤʘ ʩʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ. 

ʅʘʢʦʧʣʝʥʠʝ ʟʘʨʷʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʝʝ ʩʚʝʪʦʚʳʤ 

ʧʦʪʦʢʦʤ ʇʦʜ ʵʣʝʢʪʨʦʜʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʜʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʦʙʨʘʟʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʷʤʘ ʩ ʦʙʝʜʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʢʪʨʦʥʦʚ. ɺ ʥʝʡ ʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʪʦʵʬʬʝʢʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʷʯʝʡʢʠ. 

ʇʝʨʝʜʘʯʘ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʠʟ ʩʝʢʮʠʠ ʭʨʘʥʝʥʠʷ ʥʘ ʚʳʭʦʜʥʦʡ ʵʣʝʢʪʨʦʜ (ʚʭʦʜ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʫʩʠʣʠʪʝʣʷ) ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʩʪʘʣʢʠʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʝʛʠʩʪʨ, ʘ ʟʘʪʝʤ ʚʳʪʘʣʢʠʚʘʥʠʷ ʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʝʛʠʩʪʨʦʤ ʥʘ 

ʚʭrʦʜʥʦʡ ʵʣʝʢʪʨʦʜ. 

ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ) ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ. ʇʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ 

ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʝʢʮʠʶ ʭʨʘʥʝʥʠʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʪʳʨʝʭ    ʵʪʘʧʦʚ, ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩʫʥʢʝ2.8. 

 

 

 

 

 

 

 

 

 

 

 

 

 
                    ʈʠʩʫʥʦʢ 2.8- ʈʘʩʧʦʣʦʞʝʥʠʝ ʷʯʝʝʢ ʥʘ ʤʘʪʨʠʮʝ 



ʕʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʝ ʢʠʥʝʩʢʦʧʳ 

 

ɺʦʧʨʦʩʳ:  

 

1 ï ʂʠʥʝʩʢʦʧʳ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʊɺ; 

2 ï ʎʚʝʪʥʦʡ ʜʝʣʴʪʘ ʢʠʥʝʩʢʦʧ ; 

3 ï ʎʚʝʪʥʦʡ ʢʦʤʧʣʘʥʘʨʥʳʡ ʢʠʥʝʩʢʦʧ 

 
1. ʂʀʅɽʉʂʆʇʓ ʏɽʈʅʆ-ɹɽʃʆɻʆ ʊɽʃɽɺʀɼɽʅʀʗ 

 

     ʂʠʥʝʩʢʦʧʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʝʤʥʘʷ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʘʷ ʪʨʫʙʢʘ ʩ 

ʣʶʤʠʥʦʬʦʨʥʳʤ ʵʢʨʘʥʦʤ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ. ʈʘʟʚʝʨʪʳʚʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʢʠʥʝʩʢʦʧʘ ʷʚʣʷʝʪʩʷ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ, ʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ ʣʫʯʘ ʧʦ ʟʘʢʦʥʫ ʨʘʟʚʝʨʪʢʠ ʠ 

ʤʦʜʫʣʷʮʠʝʡ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʩʠʛʥʘʣʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʈʘʟʣʠʯʘʶʪ ʢʠʥʝʩʢʦʧʳ ʧʨʷʤʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʝʢʮʠʦʥʥʳʝ. ʉʭʝʤʘʪʠʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʢʠʥʝʩʢʦʧʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʦʢ 2.9 (ʘ), ʛʜʝ: 

1-ʮʦʢʦʣʴ; 

2-ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; 

3-ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ; 

4-ʚʥʫʪʨʝʥʥʝʝ ʪʦʢʦʧʨʦʚʦʜʷʱʝʝ ʧʦʢʨʳʪʠʝ (ʘʢʚʘʜʘʛ); 

5-ʚʳʚʦʜ ʚʪʦʨʦʛʦ ʘʥʦʜʘ; 

6-ʪʦʥʢʦʝ ʘʣʶʤʠʥʠʝʚʦʝ ʧʦʢʨʳʪʠʝ; 

7-ʣʶʤʠʥʦʬʦʨ; 

8-ʩʪʝʢʣʷʥʥʘʷ ʢʦʣʙʘ. 

                                   
 
ʈʠʩʫʥʦʢ2.9- ʋʩʪʨʦʡʩʪʚʦ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʢʠʥʝʩʢʦʧʘ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʠʥʝʩʢʦʧ ʩʦʩʪʦʠʪ ʠʟ 3 ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʩʪʝʢʣʷʥʥʦʡ ʢʦʣʙʘ - 8, 

ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ - 2, ʬʦʨʤʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ, ʠʣʶʤʠʥʦʬʦʨʥʦʛʦ 

ʵʢʨʘʥʘ ï 7. 
 

     ʕʢʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʡ ʣʶʤʠʥʦʬʦʨʘ 7, ʧʦʢʨʳʪʳʡ ʪʦʥʢʦʡ ʧʣʝʥʢʦʡ 

ʘʣʶʤʠʥʠʷ 6. ʅʘ ʛʦʨʣʦʚʠʥʝ ʢʠʥʝʩʢʦʧʘ ʧʦʤʝʱʘʝʪʩʷ ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ - 3, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʨʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʕʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʣʠ ʵʣʝʢʪʨʦʥʥʘʷ ʧʫʰʢʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʢʦʨʝʥʠʝ, ʬʦʢʫʩʠʨʦʚʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ.  

ʇʫʰʢʘ ʜʦʣʞʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʣʫʯ ʩ ʪʦʢʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʤʢɸ ʠ ʜʠʘʤʝʪʨʦʤ 



ʣʫʯʘ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ ʥʝ ʙʦʣʝʝ 0,5 ʤʤ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʦʜʫʣʷʮʠʠ ʪʦʢʘ ʣʫʯʘ ʩʠʛʥʘʣʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠʯʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʠ ʧʨʠʝʤʣʝʤʳʭ ʫʨʦʚʥʷʭ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʦʥ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʢʨʫʪʦʡ ʤʦʜʫʣʷʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. ʌʦʢʫʩʠʨʦʚʢʘ ʣʫʯʘ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ, ʪʘʢ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ 

ʧʦʣʷʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʠʥʝʩʢʦʧʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʬʦʢʫʩʠʨʦʚʢʘ, ʯʪʦʙʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʦʢʫʩʠʨʫʶʱʠʭ ʢʘʪʫʰʝʢ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʵʣʝʢʪʨʦʥʥʘʷ ʧʫʰʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʵʣʝʢʪʨʦʜʦʚ (ʨʠʩʫʥʦʢ 2.9 -ʙ) ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʦʛʨʝʚʘʪʝʣʷ 1, ʪʝʨʤʦʢʘʪʦʜʘ 2, 

ʤʦʜʫʣʷʪʦʨʘ 3, ʫʩʢʦʨʷʶʱʝʛʦ 4 ʠ ʬʦʢʫʩʠʨʫʶʱʝʛʦ 5 ʵʣʝʢʪʨʦʜʦʚ, ʚʪʦʨʦʛʦ ʘʥʦʜʘ 6. 

ʇʦʩʪʨʦʝʥʥʘʷ ʧʦ ʪʘʢʦʡ ʩʭʝʤʝ ʧʫʰʢʘ ʥʘʟʳʚʘʝʪʩʷ ʧʝʥʪʦʜʥʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʚʫʭʣʠʥʟʦʚʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʭʝʤʝ, ʬʦʢʫʩʠʨʦʚʢʘ ʣʫʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ 

ʟʦʥʘʭ: ʚ ʧʦʣʝ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʦʙʲʝʢʪʠʚʘ ʠ ʚ ʧʦʣʝ ʛʣʘʚʥʦʡ ʬʦʢʫʩʠʨʫʶʱʝʡ ʣʠʥʟʳ. 

ɺ ʠʤʤʝʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪʠʚ ʚʭʦʜʷʪ ʪʝʨʤʦʢʘʪʦʜ 2, ʤʦʜʫʣʷʪʦʨ 3 ʠ ʫʩʢʦʨʷʶʱʠʡ 

ʵʣʝʢʪʨʦʜ 4. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ 

ʫʩʢʦʨʷʶʱʠʤ ʵʣʝʢʪʨʦʜʦʤ (ʢʘʪʦʜ ʟʘʟʝʤʣʝʥ Uʢ = 0, Uʫ = 500-800 ɺ) ʠ ʤʘʣʦʤʫ 

ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʵʪʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʚ ʟʦʥʝ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʦʙʲʝʢʪʠʚʘ 

ʩʦʟʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʕʤʠʪʠʨʫʝʤʳʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʦʜʘ ʵʣʝʢʪʨʦʥʳ ʧʦʧʘʜʘʶʪ ʚ ʵʪʦ ʧʦʣʝ ʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ 

ʬʦʢʫʩʘ ʚ ʫʟʢʠʡ ʧʫʯʦʢ, ʩʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʪʦʡ ʯʘʩʪʠ 

ʢʘʪʦʜʘ, ʩ ʢʦʪʦʨʦʡ ʧʦʧʘʣʠ ʚ ʦʪʚʝʨʩʪʠʝ ʤʦʜʫʣʷʪʦʨʘ. ɿʘʪʝʤ ʧʫʯʦʢ ʩʥʦʚʘ ʨʘʩʭʦʜʠʪʩʷ 

ʠ ʧʦʧʘʜʘʝʪʩʷ ʚ ʧʦʣʝ ʛʣʘʚʥʦʡ ʬʦʢʫʩʠʨʫʶʱʝʡ ʣʠʥʟʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʝʣʠʯʠʥʦʡ ʪʦʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʨʠʣʦʞʝʥʥʳʤ 

ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʢʪʨʦʜʦʤ, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʤʦʜʫʣʷʮʠʝʡ. ʏʝʤ 

ʙʦʣʴʰʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʤʦʜʫʣʷʪʦʨʝ (Uʤ = -10-40 ɺ), ʪʝʤ ʤʝʥʴʰʝ 

ʪʦʢ ʣʫʯʘ.  

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʚ ʩʚʝʪʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʷʚʣʝʥʠʝ ʣʶʤʠʥʝʩʮʝʥʮʠʠ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ 

ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ ʠʩʧʫʩʢʘʪʴ ʩʚʝʪ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʠʝʡ) ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ. ɺ ʊɺ 

ʠʩʧʦʣʴʟʫʝʪʩʷʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʮʠʷ ï ʩʚʝʯʝʥʠʝ ʚʝʱʝʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʵʣʝʢʪʨʦʥʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʙʳʩʪʨʦʣʝʪʷʱʠʭ ʵʣʝʢʪʨʦʥʦʚ, ʵʤʠʪʠʨʫʝʤʳʭ ʩ 

ʢʘʪʦʜʘ. ʃʶʤʠʥʦʬʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʵʢʨʘʥʦʚ ʢʠʥʝʩʢʦʧʦʚ, ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʦʙʳʯʥʦ ʵʪʦ ʦʢʠʩʣʳ ʠʣʠ ʩʦʣʠ (ʩʫʣʴʬʠʜʳ) 

ʮʠʥʢʘ, ʢʘʜʤʠʷ, ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʝʪʘʣʣʘʤʠ.  

ɺʘʞʥʝʡʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʵʢʨʘʥʘ ʷʚʣʷʶʪʩʷ ʮʚʝʪ ʩʚʝʯʝʥʠʷ, ʠʥʝʨʮʠʦʥʥʦʩʪʴ 

ʠ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ.  

ʎʚʝʪ ʩʚʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʚʳʙʨʘʥʥʦʛʦ ʣʶʤʠʥʦʬʦʨʘ, ʪʘʢ ʚ ʯʝʨʥʦ-ʙʝʣʳʭ 

ʪʝʣʝʚʠʟʦʨʘʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʤʠʥʦʬʦʨ ɹʄ-5, ʷʚʣʷʶʱʠʡʩʷ 

ʩʤʝʩʴʶʩʫʣʴʬʠʜʘ ʮʠʥʢʘ (ZnS(AgZn)-47%) ʠ ʩʫʣʴʬʠʜʘ ʢʘʜʤʠʷ (Cd(Ag)-53%), 

ʠʤʝʶʱʠʡ ʛʦʣʫʙʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʩʚʝʯʝʥʠʷ ʵʢʨʘʥʘ.  

ʀʥʝʨʮʠʦʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ ʠ ʧʦʩʣʝʩʚʝʯʝʥʠʷ 

ʣʶʤʠʥʦʬʦʨʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʘ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝʩʚʝʯʝʥʠʷ (ʚʨʝʤʷ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʷʨʢʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,01 ʤʘʢʩ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʚʦʟʙʫʞʜʝʥʠʷ). ɺ ʚʝʱʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩʪʨʝʤʷʪʩʷ, ʯʪʦʙʳ ʚʨʝʤʷ ʧʦʩʣʝʩʚʝʯʝʥʠʷ 



ʙʳʣʦ ʨʘʚʥʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʢʘʜʨʘ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʤʝʪʥʦʩʪʴ 

ʤʝʣʴʢʘʥʠʡ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʤʳʪʦʩʪʠ (ʩʤʘʟʳʚʘʥʠʶ) ʠʟʦʙʨʘʞʝʥʠʡ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʩʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʝʪʦʦʪʜʘʯʝʡ ʵʢʨʘʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʦʪʥʦʰʝʥʠʝʤ ʩʠʣʳ ʩʚʝʪʘ, 

ʠʟʣʫʯʘʝʤʦʡ ʵʢʨʘʥʦʤ, ʢ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ. ʉʚʝʪʦʦʪʜʘʯʘ k ʟʘʚʠʩʠʪ ʦʪ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʪʠʧʘ ʣʶʤʠʥʦʬʦʨʘ ʠ ʩʧʦʩʦʙʦʚ ʝʛʦ ʥʘʥʝʩʝʥʠʷ ʠ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʦʪ 0,1 ʜʦ 15 ʢʜ/ɺʪ. ʉ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ I=kʈ=kiʣu2. ʊ.ʢ. 

ʩʚʝʪʦʦʪʜʘʯʘ ï ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʪʦ ʩʠʣʫ ʩʚʝʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʷʨʢʦʩʪʴ 

ʵʢʨʘʥʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʚʳʰʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʣʫʯʘ. ʇʦʩʢʦʣʴʢʫ ʧʦʚʳʰʝʥʠʝ 

ʪʦʢʘ ʣʫʯʘ ʩʚʳʰʝ 100-150 ʤʢɸ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʡ ʨʘʩʬʦʢʫʩʠʨʦʚʢʝ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʫʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ. ʇʦʪʝʥʮʠʘʣ ʵʢʨʘʥʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʚʥʳʤ ʧʦʪʝʥʮʠʘʣʫ ʚʪʦʨʦʛʦ ʘʥʦʜʘ (ʜʣʷ ʯʝʨʥʦ-ʙʝʣʳʭ ʊɺ 12-18 ʢɺ, 

ʜʣʷ ʮʚʝʪʥʳʭ 25 ʢɺ). ɼʣʷ ʵʪʦʛʦ ʥʘ ʩʣʦʡ ʣʶʤʠʥʦʬʦʨʘ ʥʘʥʦʩʷʪ ʧʨʦʚʦʜʷʱʝʝ 

ʧʦʢʨʳʪʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʥʦʝ ʩʦ ʚʪʦʨʳʤ ʘʥʦʜʦʤ. ʆʙʳʯʥʦ ʵʪʦ ʧʣʝʥʢʘ 

ʘʣʶʤʠʥʠʷ ʪʦʣʱʠʥʦʡ 0.05é0.5 ʤʢʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʘʷ ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ ʠ 

ʥʝʧʨʦʟʨʘʯʥʘʷ ʜʣʷ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. ʆʥʘ ʢʘʢ ʟʝʨʢʘʣʦ ʦʪʨʘʞʘʝʪ ʩʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʣʶʤʠʥʦʬʦʨʘ, ʧʦʚʳʰʘʷ ʩʚʝʪʦʦʪʜʘʯʘ ʵʢʨʘʥʘ ʙʦʣʝʝ, ʯʝʤ ʚ 1,5 ʨʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʝʪʘʣʣʠʟʘʮʠʷ ʵʢʨʘʥʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʢʨʫʧʥʳʭ ʜʝʪʘʣʝʡ ʟʘ 

ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʝ ʧʦʜʩʚʝʪʢʠ ʵʢʨʘʥʘ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʙʳ ʠ ʜʝʪʘʣʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʠʥʝʩʢʦʧʘ. 

                                           
                               ʈʠʩʫʥʦʢ 2.10- ʉʪʨʫʢʪʫʨʘ ʵʢʨʘʥʘ ʢʠʥʝʩʢʦʧʘ 

 
      ʉʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʦʥʪʨʘʩʪ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʜʝʪʘʣʝʡ ʷʚʣʝʥʠʝ 
ʦʨʝʦʣʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʨʘʩʭʦʜʷʱʠʭʩʷ ʩʚʝʪʦʚʳʭ 
ʣʫʯʝʡ, ʧʨʦʡʜʷ ʩʢʚʦʟʴ ʪʦʣʱʫ ʩʪʝʢʣʘ ʵʢʨʘʥʘ (ʨʠʩʫʥʦʢ 2.10), ʥʘ ʛʨʘʥʠʮʝ ʩʪʝʢʣʦ-
ʚʦʟʜʫʭ ʦʪʨʘʞʘʝʪʩʷ ʦʙʨʘʪʥʦ, ʦʩʚʝʱʘʷ ʩʦʩʝʜʥʠʝ ʫʯʘʩʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʷʨʢʘʷ ʪʦʯʢʘ 
ʵʢʨʘʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʦʢʨʫʞʝʥʥʦʡ ʤʝʥʝʝ ʷʨʢʠʤ ʢʦʣʴʮʦʤ - ʦʨʝʦʣʦʤ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ 
ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʢʦʥʪʨʘʩʪʘ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʵʢʨʘʥ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʢʠʥʝʩʢʦʧʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʢʣʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʥʝʡʪʨʘʣʴʥʳʤ 
ʬʠʣʴʪʨʦʤ ï ʜʳʤʯʘʪʦʛʦ, ʢʦʥʪʨʘʩʪʥʦʛʦ, ʧʨʦʪʠʚʦʦʨʝʦʣʴʥʦʛʦ, ʢʦʪʦʨʦʝ ʧʦʚʳʰʘʝʪ 
ʢʦʥʪʨʘʩʪ ʧʨʠʤʝʨʥʦ ʚ 15 ʨʘʟ. 
ʇʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚʳʧʫʩʢʘʝʪʩʷ ʙʦʣʴʰʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʯ/ʙ ʢʠʥʝʩʢʦʧʦʚ ʩ 
ʜʠʘʛʦʥʘʣʴʶ ʵʢʨʘʥʘ 6é71ʩʤ. 
ʋʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʢʠʥʝʩʢʦʧʦʚ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ, 
ʥʘʧʨʠʤʝʨ 61ʃʂ2ɹ, ʛʜʝ ʮʠʬʨʘ 61 ʫʢʘʟʳʚʘʝʪ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʜʠʘʛʦʥʘʣʴ ʵʢʨʘʥʘ; 
ʙʫʢʚʳ ʃʂ ï ʦʙʦʟʥʘʯʘʶʪ ʣʫʯʝʚʦʡ ʢʠʥʝʩʢʦʧ; ʮʠʬʨʘ 2 ʦʙʦʟʥʘʯʘʝʪ ʪʠʧ ʵʣʝʢʪʨʦʥʥʦʡ 
ʧʫʰʢʠ, ʘ ʙʫʢʚʘ ɹ ʫʢʘʟʳʚʘʝʪ ʮʚʝʪ ʩʚʝʯʝʥʠʷ ʵʢʨʘʥʘ ï ʙʝʣʳʡ. 



 
2. ʎɺɽʊʅʆʁ ɼɽʃʔʊɸ ʂʀʅɽʉʂʆʇ 

     

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʊɺ 

ʧʨʠʝʤʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʵʣʝʢʪʨʦʚʘʢʫʫʤʥʳʡ ʧʨʠʙʦʨ ï ʮʚʝʪʥʦʡ ʢʠʥʝʩʢʦʧ, ʚ 

ʢʦʪʦʨʦʤ ʮʚʝʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʪʨʝʭ ʮʚʝʪʦʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʤʝʰʝʥʠʷ ʮʚʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʝʭʨʘʩʪʨʦʚʘʷ 

ʩʠʩʪʝʤʘ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 3 ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʨʘ ï ʢʨʘʩʥʳʡ , ʟʝʣʝʥʳʡ, ʩʠʥʠʡ, ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʩʦʚʤʝʱʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʪʨʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʰʝʢ ʠ ʪʨʝʭ ʣʶʤʠʥʦʬʦʨʥʳʭ ʛʨʫʧʧ, 

ʩʧʝʢʪʨʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʘʩʥʦʤʫ, ʩʠʥʝʤʫ ʠ ʟʝʣʝʥʦʤʫ 

ʮʚʝʪʘʤ, ʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʣʫʯʝʡ ʥʘ ʣʶʤʠʥʦʬʦʨ ʩʚʦʝʛʦ ʮʚʝʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʣʢʦʷʯʝʠʩʪʦʡ ʩʪʘʣʴʥʦʡ ʩʝʪʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʧʝʨʝʜ ʣʶʤʠʥʦʬʦʨʘʤʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʪʝʥʝʚʦʡ ʤʘʩʢʦʡ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ 

ʢʠʥʝʩʢʦʧʳ ʥʘʟʳʚʘʶʪʩʷ ʤʘʩʦʯʥʳʤʠ. ʇʦ ʩʧʦʩʦʙʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʫʰʝʢ ʠ ʣʶʤʠʥʦʬʦʨʥʳʭ ʛʨʫʧʧ ʨʘʟʣʠʯʘʶʪ ʜʝʣʴʪʘ-ʢʠʥʝʩʢʦʧʳ, ʛʜʝ ʧʫʰʢʠ ʠ 

ʣʶʤʠʥʦʬʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʰʠʥʘʭ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ 

ʥʘ ʢʦʤʧʣʘʥʘʨʥʳʝ, ʛʜʝ ʧʫʰʢʠ ʠ ʣʶʤʠʥʦʬʦʨʥʳʝ ʛʨʫʧʧʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

     ʉʪʨʫʢʪʫʨʘ ʜʝʣʴʪʘ-ʢʠʥʝʩʢʦʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 2.11, ʛʜʝ: 

-ʩʪʝʢʣʷʥʥʘʷ ʢʦʣʙʘ; 

2-ʪʝʥʝʚʘʷ ʤʘʩʢʘ; 

3-ʤʦʟʘʠʯʥʳʡ ʣʶʤʠʥʦʬʦʨʥʳʡ ʵʢʨʘʥ; 

4-ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ; 

5-ʫʩʪʨʦʡʩʪʚʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ; 

6-ʫʩʪʨʦʡʩʪʚʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ; 

7-ʤʘʛʥʠʪʳ ʯʠʩʪʦʪʳ ʮʚʝʪʘ. 

                        
 

           ʈʠʩʫʥʦʢ 2.11- ʂʦʥʩʪʨʫʢʮʠʷ ʤʘʩʦʯʥʦʛʦ ʜʝʣʴʪʘ-ʢʠʥʝʩʢʦʧʘ  

 

 

     ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʠʥʝʩʢʦʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ 

ʩ ʣʶʤʠʥʦʬʦʨʥʳʤ ʤʦʟʘʠʯʥʳʤ ʵʢʨʘʥʦʤ- 3, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ 3 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʫʰʢʠ ʜʣʷ ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ (RGB), ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʰʠʥʘʭ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ ʠʤʝʶʪ ʥʘʢʣʦʥ ʢ ʦʩʠ 

ʢʠʥʝʩʢʦʧʘ ʧʨʠʤʝʨʥʦ 1 ʛʨʘʜʫʩ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʣʫʯʝʡ ʥʘ çʩʚʦʠè 



ʣʶʤʠʥʦʬʦʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʥʝʚʘʷ ʤʘʩʢʘ- 2 ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 12 ʤʤ 

ʦʪ ʵʢʨʘʥʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʝʥʘ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʪʦʣʱʠʥʦʡ 0.15ʤʤ, ʠʤʝʶʱʘʷ 

ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 0.25ʤʤ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʯʠʩʣʫ ʣʶʤʠʥʦʬʦʨʥʳʭ 

ʪʨʠʘʜ(550000ʭ3=1650 000). ɼʣʷ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʥʝʰʥʷʷ ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ- 4. 

     ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʣʴʪʘ-ʢʠʥʝʩʢʦʧʦʚ, ʚ ʥʠʭ ʚʦʟʥʠʢʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʪʩʷ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʥʝʰʥʠʝ ʵʣʝʤʝʥʪʳ: ʤʘʛʥʠʪʳ ʯʠʩʪʦʪʳ 

ʮʚʝʪʘ- 7 ʠ 8, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʥʝʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʦʯʥʳʭ ʫʛʣʦʚ ʧʫʰʝʢ, 

ʧʦʣʦʞʝʥʠʝ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʫʩʪʨʦʡʩʪʚʘ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ ï 5 ʠ 6, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʪʦʯʥʦʩʪʴ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ ʚ ʮʝʥʪʨʝ ʠ ʧʦ ʢʨʘʷʤ ʵʢʨʘʥʘ. ʕʪʠ ʫʟʣʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʣʦʞʥʷʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʥʘʩʪʨʦʡʢʫ ʊɺ. 

     ʂʨʦʤʝ ʪʦʛʦ ʪʝʥʝʚʘʷ ʤʘʩʢʘ ʠʤʝʝʪ ʥʠʟʢʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ (ʧʨʠʤʝʨʥʦ 20%), 

ʧʦʵʪʦʤʫ ʯʪʦʙʳ ʥʝ ʧʘʜʘʣʘ ʷʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʵʢʨʘʥʘ ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ 

ʥʘʧʨʷʞʝʥʠʝ 2 ʘʥʦʜʘ ʜʦ 25-30 ʢɺ. 

ʅʝʜʦʩʪʘʪʢʠ:  

1.ɹʦʣʴʰʘʷ ʩʣʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ, ʧʦʩʢʦʣʴʢʫ 3 

ʩʤʝʱʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʢʠʥʝʩʢʦʧʘ ʧʫʰʢʠ ʬʦʨʤʠʨʫʶʪ 3 ʩʤʝʱʝʥʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʭ ʨʘʩʪʨʘ 

2.ʅʠʟʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʝʥʝʚʦʡ ʤʘʩʢʠ (20%), ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʚʪʦʨʦʛʦ ʘʥʦʜʘ 25 ʢɺ. 

3.ʇʦʚʳʰʝʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʙʦʤʙʘʨʜʠʨʦʚʢʘ ʤʘʩʢʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʝ 

ʪʝʨʤʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʚʝʜʝʥʠʷ 

ʣʫʯʝʡ ʧʨʠ ʨʘʙʦʪʝ ʪʝʣʝʚʠʟʦʨʘ. 

 

3. ʎɺɽʊʅʆʁ ʂʆʄʇʃɸʅɸʈʅʓʁ ʂʀʅɽʉʂʆʇ 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʤʘʩʦʯʥʦʛʦ ʧʣʘʥʘʨʥʦʛʦ ʮʚʝʪʥʦʛʦ ʢʠʥʝʩʢʦʧʘ ʚ ʮʝʣʦʤ ʘʥʘʣʦʛʠʯʥʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʣʴʪʘ ʢʠʥʝʩʢʦʧʫ, ʥʦ ʩ ʜʨʫʛʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʫʰʝʢ ʠ 

ʣʶʤʠʥʦʬʦʨʥʳʭ ʛʨʫʧʧ (ʨʠʩʫʥʦʢ 2.12). 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʠʥʝʩʢʦʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ 

ʩ ʣʶʤʠʥʦʬʦʨʥʳʤ ʤʦʟʘʠʯʥʳʤ ʵʢʨʘʥʦʤ- 3, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ 3 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʫʰʢʠ ʜʣʷ ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ (RGB), ʢʦʪʦʨʳʝ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʝʣʴʪʘ ʢʠʥʝʩʢʦʧʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʧʨʠʯʝʤ ʟʝʣʝʥʳʡ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ ʢʠʥʝʩʢʦʧʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʜʚʘ ʧʦʚʝʨʥʫʪʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʥʘ 1,5
0
. ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʣʫʯʝʡ ʥʘ çʩʚʦʠè 

ʣʶʤʠʥʦʬʦʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷʱʝʣʝʚʘʷ ʪʝʥʝʚʘʷ ʤʘʩʢʘ- 2 ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 12 ʤʤ ʦʪ ʵʢʨʘʥʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʝʥʘ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʪʦʣʱʠʥʦʡ 

0.15ʤʤ, ʠʤʝʶʱʘʷ ʦʪʚʝʨʩʪʠʷ ʚ ʚʠʜʝ ʱʝʣʝʚʳʭ ʧʨʦʨʝʟʝʡ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʧʝʨʝʤʳʯʢʘʤʠ ʜʣʷ ʧʨʦʯʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 

ʯʠʩʣʫ ʣʶʤʠʥʦʬʦʨʥʳʭ ʪʨʠʘʜ (550000ʭ3=1 650 000). ɼʣʷ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʝʰʥʷʷ ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ- 4. 

 

 



 
                                          

                        2.12 ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʤʧʣʘʥʘʨʥʦʛʦ ʢʠʥʝʩʢʦʧʘ 
 

 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʢʠʥʝʩʢʦʧʘ: 

1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʞʝʢʪʦʨʦʚ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʫʧʨʦʱʘʝʪ ʤʝʭʘʥʠʟʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ ʣʫʯʝʡ, ʪ.ʢ. ʦʪʢʣʦʥʝʥʠʷ ʨʘʩʪʨʦʚ ʩʠʤʤʝʪʨʠʯʥʳ ʠ ʪʦʣʴʢʦ ʫ 

ʢʨʘʩʥʦʛʦ ʠ ʩʠʥʝʛʦ ʣʫʯʝʡ, ʠ ʩʦʚʤʝʱʘʪʴ ʠʭ ʥʫʞʥʦ ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ; 

2. ʇʦʚʳʰʘʝʪʩʷ ʷʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʵʢʨʘʥʘ, ʪ.ʢ. ʫ ʱʝʣʝʚʦʡ ʤʘʩʢʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʚʳʰʝ; 

3. ʋʣʫʯʰʘʝʪʩʷ ʯʠʩʪʦʪʘ ʮʚʝʪʘ, ʪ.ʢ. çʯʫʞʦʡè ʣʫʯ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʥʘ ʜʨʫʛʫʶ ʧʦʣʦʩʫ 

ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

4. ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʢʠʥʝʩʢʦʧʳ ʧʦ ʧʨʠʥʮʠʧʫ ʩʘʤʦʩʚʝʜʝʥʠʷ 

ʣʫʯʝʡ. ɺ ʨʘʚʥʦʤʝʨʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʦʪʢʣʦʥʝʥʠʝ ʣʫʯʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʩʣʦʝʥʠʶ ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ, ʘ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʜʙʦʨʦʤ 

ʬʦʨʤʳ ʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʪʢʦʚ ʢʘʪʫʰʝʢ ʦʪʢʣʦʥʷʶʱʠʭ ʩʠʩʪʝʤ, ʠ 

ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʣʦʞʥʳʭ ʩʭʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʚʝʜʝʥʠʷ 

ʣʫʯʝʡ. 

 

ɾʂ ʠ ʧʣʘʟʤʝʥʥʳʝ ʧʘʥʝʣʠ 

ɺʦʧʨʦʩʳ: 

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. 

2. ʋʩʪʨʦʡʩʪʚʦ ɾʂ-ʧʘʥʝʣʠ. 

3. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ  ɾʂ-ʤʦʥʠʪʦʨʦʚ 

5. ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʟʤʝʥʥʳʭ ʧʘʥʝʣʝʡ  

6. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʣʘʟʤʝʥʥʳʭ ʧʘʥʝʣʝʡ  

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. 

 

ʕʢʨʘʥʳ LCD-ʤʦʥʠʪʦʨʦʚ (Liquid Crystal Display, ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʤʦʥʠʪʦʨʳ) ʩʜʝʣʘʥʳ ʠʟ ʚʝʱʝʩʪʚʘ (ʮʠʘʥʦʬʝʥʠʣ), ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʞʠʜʢʦʤ 



ʩʦʩʪʦʷʥʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʠʩʫʱʠʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʪʝʣʘʤ.  

   ʈʘʙʦʪʘ ɾʂɼ ʦʩʥʦʚʘʥʘ ʥʘ ʷʚʣʝʥʠʠ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʨʠʩʪʘʣʣʳ ʧʦʣʷʨʦʠʜʳ ʩʧʦʩʦʙʥʳ ʧʨʦʧʫʩʢʘʪʴ ʪʦʣʴʢʦ ʪʫ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʚʝʪʘ, ʚʝʢʪʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʦʠʜʘ. ɼʣʷ ʦʩʪʘʚʰʝʡʩʷ 

ʯʘʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦʣʷʨʦʠʜ ʙʫʜʝʪ ʥʝʧʨʦʟʨʘʯʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʷʨʦʠʜ 

ʢʘʢ ʙʳ "ʧʨʦʩʝʠʚʘʝʪ" ʩʚʝʪ, ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʷʨʠʟʘʮʠʝʡ ʩʚʝʪʘ. ʂʦʛʜʘ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʞʠʜʢʠʝ ʚʝʱʝʩʪʚʘ, ʜʣʠʥʥʳʝ ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʠ ʩʧʦʩʦʙʥʳ ʧʦʣʷʨʠʟʦʚʘʪʴ ʩʚʝʪ, 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʧʦʣʷʨʠʟʘʮʠʝʡ. ʕʪʠ ʘʤʦʨʬʥʳʝ ʚʝʱʝʩʪʚʘ ʟʘ ʠʭ 

ʩʭʦʞʝʩʪʴ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʦ ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʘ 

ʪʘʢʞʝ ʟʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʬʦʨʤʫ ʩʦʩʫʜʘ, ʥʘʟʚʘʣʠ ʞʠʜʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ ʦʪʢʨʳʪʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʦʙʥʘʨʫʞʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣ ʢʨʠʩʪʘʣʣʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʟʜʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʝʨʚʦʝ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ ʥʘʰʣʠ ʚ ʜʠʩʧʣʝʷʭ ʜʣʷ 

ʢʘʣʴʢʫʣʷʪʦʨʦʚ ʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʯʘʩʘʭ, ʘ ʟʘʪʝʤ ʠʭ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʤʦʥʠʪʦʨʘʭ ʜʣʷ ʧʦʨʪʘʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʉʝʛʦʜʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʛʨʝʩʩʘ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʘʯʠʥʘʶʪ ʧʦʣʫʯʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ LCD-ʜʠʩʧʣʝʠ 

ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

 

3. ʋʩʪʨʦʡʩʪʚʦ ɾʂ-ʧʘʥʝʣʠ. 

 

 

 
 

ʕʢʨʘʥ LCD ʤʦʥʠʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʤʘʣʝʥʴʢʠʭ ʩʝʛʤʝʥʪʦʚ 

(ʥʘʟʳʚʘʝʤʳʭ ʧʠʢʩʝʣʷʤʠ), ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. LCD ʤʦʥʠʪʦʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʛʜʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʜʚʝ ʧʘʥʝʣʠ, ʩʜʝʣʘʥʥʳʝ ʠʟ ʩʚʦʙʦʜʥʦʛʦ ʦʪ ʥʘʪʨʠʷ ʠ ʦʯʝʥʴ ʯʠʩʪʦʛʦ ʩʪʝʢʣʷʥʥʦʛʦ 



ʤʘʪʝʨʠʘʣʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʩʫʙʩʪʨʘʪ ʠʣʠ ʧʦʜʣʦʞʢʘ, ʢʦʪʦʨʳʝ ʩʦʙʩʪʚʝʥʥʦ ʠ ʩʦʜʝʨʞʘʪ 

ʪʦʥʢʠʡ ʩʣʦʡ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ (ʈʠʩʫʥʦʢ 2.13). 

 
ʈʠʩʫʥʦʢ 1.13- ʋʩʪʨʦʡʩʪʚʦ ɾʂ-ʧʘʥʝʣʠ 

 

 

 

 
 

 

 

 ʅʘ ʧʘʥʝʣʷʭ ʠʤʝʶʪʩʷ ʙʦʨʦʟʜʢʠ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʢʨʠʩʪʘʣʣʳ, ʩʦʦʙʱʘʷ 

ʠʤ ʩʧʝʮʠʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ. ɹʦʨʦʟʜʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʠ 

ʧʘʨʘʣʣʝʣʴʥʳ ʥʘ ʢʘʞʜʦʡ ʧʘʥʝʣʠ, ʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʧʘʥʝʣʷʤʠ. 

ʇʨʦʜʦʣʴʥʳʝ ʙʦʨʦʟʜʢʠ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʪʝʢʣʷʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʠʭ ʧʣʝʥʦʢ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ ʧʣʘʩʪʠʢʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ. ʉʦʧʨʠʢʘʩʘʷʩʴ ʩ ʙʦʨʦʟʜʢʘʤʠ, ʤʦʣʝʢʫʣʳ ʚ 

ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʘʭ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʷʯʝʡʢʘʭ. ʄʦʣʝʢʫʣʳ ʦʜʥʦʡ 

ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ (ʥʝʤʘʪʠʢʦʚ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦʚʦʨʘʯʠʚʘʶʪ ʚʝʢʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ (ʠ ʤʘʛʥʠʪʥʦʛʦ) ʧʦʣʷ ʚ ʩʚʝʪʦʚʦʡ ʚʦʣʥʝ ʥʘ 

ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʯʢʘ. 

ʅʘʥʝʩʝʥʠʝ ʙʦʨʦʟʜʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʢʣʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʜʠʥʘʢʦʚʳʡ 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʜʣʷ ʚʩʝʭ ʷʯʝʝʢ. ɼʚʝ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʦʯʝʥʴ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

 

 

 

 

 



3.  ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

 

     ɾʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʧʘʥʝʣʴ ʦʩʚʝʱʘʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥ ʨʘʩʧʦʣʦʞʝʥ, ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʨʘʙʦʪʘʶʪ ʥʘ 

ʦʪʨʘʞʝʥʠʝ ʠʣʠ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʘ). ʇʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 90Á ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʦʜʥʦʡ ʧʘʥʝʣʠ. 

 
                         ʈʠʩʫʥʦʢ 1.14- ʇʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʳ 

ʇʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 90Á ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʦʜʥʦʡ ʧʘʥʝʣʠ (ʈʠʩʫʥʦʢ 2.14)  

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʤʦʣʝʢʫʣʳ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʯʘʩʪʠʯʥʦ 

ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʜʦʣʴ ʧʦʣʷ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʚʝʪʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʣʠʯʥʳʤ ʦʪ 90 ʛʨʘʜʫʩʦʚ ʠ ʩʚʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ (ʈʠʩʫʥʦʢ 2.15)  

  

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1.15- ʇʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʳ ʧʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ 
ʇʦʚʦʨʦʪ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʥʝʟʘʤʝʪʝʥ ʜʣʷ ʛʣʘʟʘ, 

ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʙʘʚʠʪʴ ʢ ʩʪʝʢʣʷʥʥʳʤ ʧʘʥʝʣʷʤ ʝʱʝ ʜʚʘ 

ʜʨʫʛʠʭ ʩʣʦʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʬʠʣʴʪʨʳ. ʕʪʠ ʬʠʣʴʪʨʳ 

ʧʨʦʧʫʩʢʘʶʪ ʪʦʣʴʢʦ ʪʫ ʢʦʤʧʦʥʝʥʪʫ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ, ʫ ʢʦʪʦʨʦʡ ʦʩʴ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʦʤʫ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʣʷʨʠʟʘʪʦʨʘ ʧʫʯʦʢ ʩʚʝʪʘ 

ʙʫʜʝʪ ʦʩʣʘʙʣʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʤʝʞʜʫ ʝʛʦ ʧʣʦʩʢʦʩʪʴʶ ʧʦʣʷʨʠʟʘʮʠʠ ʠ 

ʦʩʴʶ ʧʦʣʷʨʠʟʘʪʦʨʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʷ ʷʯʝʡʢʘ ʧʨʦʟʨʘʯʥʘ, ʪʘʢ ʢʘʢ 

ʧʝʨʚʳʡ ʧʦʣʷʨʠʟʘʪʦʨ ʧʨʦʧʫʩʢʘʝʪ ʪʦʣʴʢʦ ʩʚʝʪ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʝʢʪʦʨʦʤ 

ʧʦʣʷʨʠʟʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʞʠʜʢʠʤ ʢʨʠʩʪʘʣʣʘʤ ʚʝʢʪʦʨ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ, ʠ ʢ ʤʦʤʝʥʪʫ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʯʢʘ ʢʦ ʚʪʦʨʦʤʫ ʧʦʣʷʨʠʟʘʪʦʨʫ ʦʥ 

ʫʞʝ ʧʦʚʝʨʥʫʪ ʪʘʢ, ʯʪʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʪʦʨʦʡ ʧʦʣʷʨʠʟʘʪʦʨ ʙʝʟ ʧʨʦʙʣʝʤ (ʈʠʩʫʥʦʢ 

2.16ʘ)  

 

 



 

 

 

 
ʈʠʩʫʥʦʢ 1.16- ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠ ̫ʩʚʝʪʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʳ  
 

ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʚʦʨʦʪʘ ʚʝʢʪʦʨʘ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʤʝʥʴʰʠʡ ʫʛʦʣ, ʪʝʤ ʩʘʤʳʤ ʚʪʦʨʦʡ ʧʦʣʷʨʠʟʘʪʦʨ ʩʪʘʥʦʚʠʪʩʷ ʪʦʣʴʢʦ 

ʯʘʩʪʠʯʥʦ ʧʨʦʟʨʘʯʥʳʤ ʜʣʷ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʙʫʜʝʪ ʪʘʢʦʡ, 

ʯʪʦ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʘʭ ʥʝ ʧʨʦʠʟʦʡʜʝʪ 

ʩʦʚʩʝʤ, ʪʦ ʩʚʝʪʦʚʦʡ ʣʫʯ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʝʥ ʚʪʦʨʳʤ ʧʦʣʷʨʠʟʘʪʦʨʦʤ, ʠ 

ʵʢʨʘʥ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʩʟʘʜʠ ʙʫʜʝʪ ʩʧʝʨʝʜʠ ʢʘʟʘʪʴʩʷ ʯʝʨʥʳʤ (ʣʫʯʠ ʧʦʜʩʚʝʪʢʠ 

ʧʦʛʣʦʱʘʶʪʩʷ ʚ ʵʢʨʘʥʝ ʧʦʣʥʦʩʪʴʶ) ʈʠʩʫʥʦʢ 2.16ʙ. ɽʩʣʠ ʨʘʩʧʦʣʦʞʠʪʴ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʵʣʝʢʪʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʨʘʟʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʚ ʦʪʜʝʣʴʥʳʭ 

ʤʝʩʪʘʭ ʵʢʨʘʥʘ (ʷʯʝʡʢʠ), ʪʦ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʧʦʪʝʥʮʠʘʣʘʤʠ ʵʪʠʭ ʵʣʝʢʪʨʦʜʦʚ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʵʢʨʘʥʝ ʙʫʢʚʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʕʣʝʢʪʨʦʜʳ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʨʦʟʨʘʯʥʳʡ ʧʣʘʩʪʠʢ ʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʣʶʙʫʶ ʬʦʨʤʫ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʚʰʝʩʪʚʘ ʧʦʟʚʦʣʠʣʠ ʦʛʨʘʥʠʯʠʪʴ ʠʭ ʨʘʟʤʝʨʳ 

ʚʝʣʠʯʠʥʦʡ ʤʘʣʝʥʴʢʦʡ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʣʦʱʘʜʠ ʵʢʨʘʥʘ 

ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦʜʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʨʝʰʝʥʠʝ 

LCD ʤʦʥʠʪʦʨʘ, ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʪʦʙʨʘʞʘʪʴ ʜʘʞʝ ʩʣʦʞʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʮʚʝʪʝ.  

ʇʦʜʩʚʝʪʢʘ.ɼʣʷ ʚʳʚʦʜʘ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʩʚʝʪʢʘ ʤʦʥʠʪʦʨʘ 

ʩʟʘʜʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʚʝʪ ʠʩʭʦʜʠʣ ʠʟ ʟʘʜʥʝʡ ʯʘʩʪʠ LCD ʜʠʩʧʣʝʷ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʭʦʨʦʰʠʤ 

ʢʘʯʝʩʪʚʦʤ, ʜʘʞʝ ʝʩʣʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʚʝʪʣʦʡ. ʎʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʠʟ ʠʟʣʫʯʝʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʙʝʣʦʛʦ ʩʚʝʪʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʦʤʙʠʥʠʨʫʷ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʮʚʝʪʘ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠʣʠ ʧʠʢʩʝʣʷ ʵʢʨʘʥʘ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʣʶʙʦʡ ʮʚʝʪ.  

ɺʦʦʙʱʝ-ʪʦ ʚ ʩʣʫʯʘʝ ʩ ʮʚʝʪʦʤ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʝʡ: ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʬʠʣʴʪʨʦʚ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ (ʧʨʠʚʦʜʠʪ ʢ ʤʘʣʦʡ ʜʦʣʝ ʧʨʦʭʦʜʷʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ), ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʡʩʪʚʦʤ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʷʯʝʡʢʠ - 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ 

ʧʦʣʷʨʠʟʘʮʠʠ ʠʟʣʫʯʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʩʚʝʪʘ ʩ ʨʘʟʥʦʡ 

ʜʣʠʥʦʡ ʚʦʣʥʳ. ʕʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʨʘʞʘʪʴ 

(ʠʣʠ ʧʦʛʣʦʱʘʪʴ) ʠʟʣʫʯʝʥʠʝ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ (ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ 



ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʦʯʥʦ ʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ). ʂʘʢʦʡ ʠʤʝʥʥʦ ʤʝʭʘʥʠʟʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʝʨʚʳʡ ʤʝʪʦʜ ʧʨʦʱʝ, 

ʚʪʦʨʦʡ ʵʬʬʝʢʪʠʚʥʝʝ.  

ʇʝʨʚʳʝ LCD ʜʠʩʧʣʝʠ ʙʳʣʠ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤʠ, ʦʢʦʣʦ 8 ʜʶʡʤʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʝʛʦʜʥʷ ʦʥʠ ʜʦʩʪʠʛʣʠ 15" ʨʘʟʤʝʨʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʫʪʙʫʢʘʭ, ʘ ʜʣʷ 

ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ 20" ʠ ʙʦʣʝʝ LCD ʤʦʥʠʪʦʨʳ. ɺʩʣʝʜ ʟʘ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ 

ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʧʦʷʚʠʚʰʠʭʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʩʝ ʵʪʦ ʤʳ ʦʧʠʰʝʤ ʜʘʣʝʝ. ʆʜʥʦʡ ʠʟ 

ʧʝʨʚʳʭ ʧʨʦʙʣʝʤ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʨʘʟʨʝʰʝʥʠʷʭ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʮʝʣʠ ʙʳʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʚ ʢʨʠʩʪʘʣʣʘʭ ʩ 90Á ʜʦ 

270Á ʩ ʧʦʤʦʱʴʶ STN ʪʝʭʥʦʣʦʛʠʠ. 

 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ  ɾʂ-ʤʦʥʠʪʦʨʦʚ 

 

ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ TFT ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʣʠʯʥʫʶ ʬʦʢʫʩʠʨʦʚʢʫ, 

ʦʪʩʫʪʩʪʚʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ ʠ ʦʰʠʙʦʢ ʩʦʚʤʝʱʝʥʠʷ ʮʚʝʪʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʫ ʥʠʭ ʥʠʢʦʛʜʘ ʥʝ ʤʝʨʮʘʝʪ ʵʢʨʘʥ. ʇʦʯʝʤʫ? ʆʪʚʝʪ ʧʨʦʩʪ - ʚ ʵʪʠʭ ʜʠʩʧʣʝʷʭ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʣʫʯ, ʨʠʩʫʶʱʠʡ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʢʘʞʜʫʶ ʩʪʨʦʢʫ ʥʘ 

ʵʢʨʘʥʝ. ʂʦʛʜʘ ʚ ʕʃʊ ʵʪʦʪ ʣʫʯ ʧʝʨʝʚʦʜʠʪʩʷ ʠʟ ʧʨʘʚʦʛʦ ʥʠʞʥʝʛʦ ʚ ʣʝʚʳʡ ʚʝʨʭʥʠʡ 

ʫʛʦʣ, ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʤʛʥʦʚʝʥʠʝ ʛʘʩʥʝʪ (ʦʙʨʘʪʥʳʡ ʭʦʜ ʣʫʯʘ). ʅʘʧʨʦʪʠʚ, ʧʠʢʩʝʣʠ 

ʜʠʩʧʣʝʷ TFT ʥʠʢʦʛʜʘ ʥʝ ʛʘʩʥʫʪ, ʦʥʠ ʧʨʦʩʪʦ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʚʦʝʛʦ ʩʚʝʯʝʥʠʷ.  

STN, DSTN, TFT, S-TFT 

STN - ʪɻʦ ʩʦʢʨʘʱʝʥʠʝ, ʦʟʥʘʯʘʶʱʝʝ "Super Twisted Nematic".ʊʝʭʥʦʣʦʛʠʷ 

STN ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʪʦʨʩʠʦʥʥʳʡ ʫʛʦʣ (ʫʛʦʣ ʢʨʫʯʝʥʠʷ) ʦʨʠʝʥʪʘʮʠʠ 

ʢʨʠʩʪʘʣʣʦʚ ʚʥʫʪʨʠ LCD ʜʠʩʧʣʝʷ ʩ 90Á ʜʦ 270Á, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʦʚ ʤʦʥʠʪʦʨʘ.  

ʏʘʩʪʦ STN ʷʯʝʡʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʘʨʝ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ DSTN 

(Double Super Twisted Nematic), ʚ ʢʦʪʦʨʦʡ ʦʜʥʘ ʜʚʫʭʩʣʦʡʥʘʷ DSTN-ʷʯʝʡʢʘ 

ʩʦʩʪʦʠʪ ʠʟ 2 STN-ʷʯʝʝʢ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʧʨʠ ʨʘʙʦʪʝ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ. ʉʚʝʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʪʘʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚ 

"ʟʘʧʝʨʪʦʤ" ʩʦʩʪʦʷʥʠʠ, ʪʝʨʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʵʥʝʨʛʠʠ. ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʠ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ DSTN ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, ʧʦʵʪʦʤʫ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʠʪʴ ʮʚʝʪʥʦʡ ʜʠʩʧʣʝʡ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ 

ʧʨʠʭʦʜʠʪʩʷ ʪʨʠ ɾʂ-ʷʯʝʡʢʠ ʠ ʪʨʠ ʦʧʪʠʯʝʩʢʠʭ ʬʠʣʴʪʨʘ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. 

ʎʚʝʪʥʳʝ ʜʠʩʧʣʝʠ ʥʝ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʦʪ ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʘ, ʧʦʵʪʦʤʫ ʣʘʤʧʘ 

ʟʘʜʥʝʡ ʧʦʜʩʚʝʪʢʠ -- ʠʭ ʦʙʷʟʘʪʝʣʴʥʳʡ ʘʪʨʠʙʫʪ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʣʘʤʧʘ 

ʥʘʭʦʜʠʪʩʷ ʩ ʙʦʢʫ, ʘ ʥʘʧʨʦʪʠʚ ʥʝʝ ʟʝʨʢʘʣʦ (ʈʠʩʫʥʦʢ 2.17) ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ 

LCD-ʤʘʪʨʠʮ ʚ ʮʝʥʪʨʝ ʠʤʝʶʪ ʷʨʢʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʧʦ ʢʨʘʷʤ (ʵʪʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʥʘʩʪʦʣʴʥʳʤ ɾʂ ʤʦʥʠʪʦʨʘʤ). 

 

 

 

 

 



 

 
                                

 

                                

 

                                 

 

 

                            ʈʠʩʫʥʦʢ 1.17- ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʜʩʚʝʪʢʠ  
 

 

ʊʘʢʞʝ STN ʷʯʝʡʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʞʠʤʝ TSTN (Triple Super Twisted 

Nematic), ʢʦʛʜʘ ʜʚʘ ʪʦʥʢʠʭ ʩʣʦʷ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ ʜʦʙʘʚʣʷʶʪʩʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʮʚʝʪʥʳʭ ʜʠʩʧʣʝʝʚ ʠʣʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʛʦ 

ʢʘʯʝʩʪʚʘ ʤʦʥʦʭʨʦʤʥʳʭ ʤʦʥʠʪʦʨʦʚ.  

ʊʝʨʤʠʥ ʧʘʩʩʠʚʥʘʷ ʤʘʪʨʠʮʘ (passive matrix) ʧʦʷʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʝʥʠʷ 

ʤʦʥʠʪʦʨʘ ʥʘ ʪʦʯʢʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ, ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʜʘʤ, ʤʦʞʝʪ ʟʘʜʘʚʘʪʴ 

ʦʨʠʝʥʪʘʮʠʶ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʣʫʯʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʳʭ, ʪʘʢ ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʳʡ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʩʚʝʯʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. ʄʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʧʘʩʩʠʚʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʩʦʟʜʘʥʠʷ LCD ʜʠʩʧʣʝʝʚ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚʳʰʝ, ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʙʳʩʪʨʫʶ ʩʤʝʥʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʢʨʘʥʝ. ʀʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʦʢʘ ʟʘ 

ʩʪʨʦʢʦʡ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʚʦʜʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ, ʜʝʣʘʶʱʝʛʦ ʠʭ ʧʨʦʟʨʘʯʥʳʤʠ. ʀʟ-ʟʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʷʯʝʝʢ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʠʭ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʧʦʵʪʦʤʫ ʦʙʥʦʚʣʝʥʠʝ ʢʘʨʪʠʥʢʠ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦ. ʊʘʢʦʡ 

ʜʠʩʧʣʝʡ ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʣʘʚʥʦ ʠ ʜʨʦʞʠʪ ʥʘ ʵʢʨʘʥʝ. ʄʘʣʝʥʴʢʘʷ ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴ 

ʜʚʠʞʫʱʠʝʩʷ ʠʟʦʙʨʘʞʝʥʠʷ.  

    ɼʣʷ ʨʝʰʝʥʠʷ ʯʘʩʪʠ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʧʨʘʚʣʷʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ. ʊʦ ʝʩʪʴ ʚʩʷ 

ʤʘʪʨʠʮʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʜʤʘʪʨʠʮ (Dual Scan DSTN - 

ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʣʷ ʨʘʟʚʝʨʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ, ʧʦʵʪʦʤʫ ʧʦʦʯʝʨʝʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʟʘʥʠʤʘʝʪ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʥʝʨʮʠʠ ɾʂ.  

     ʊʘʢʞʝ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ, 

ʨʘʟʨʝʰʝʥʠʷ, ʛʣʘʜʢʦʩʪʠ ʠ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ 

ʵʢʨʘʥʳ ʩ ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝʡ, ʢʦʪʦʨʳʝ, ʚʧʨʦʯʝʤ, ʩʪʦʷʪ ʜʦʨʦʞʝ.  

ɺ ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝ (active matrix) ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʫʩʠʣʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʵʢʨʘʥʘ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ ʝʤʢʦʩʪʠ ʷʯʝʝʢ ʠ 

ʧʦʟʚʦʣʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʨʦʟʨʘʯʥʦʩʪʠ. 

ɸʢʪʠʚʥʘʷ ʤʘʪʨʠʮʘ (active matrix) ʠʤʝʝʪ ʤʘʩʩʫ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʩʩʠʚʥʦʡ ʤʘʪʨʠʮʝʡ. ʅʘʧʨʠʤʝʨ, ʣʫʯʰʘʷ ʷʨʢʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʦʪʨʝʪʴ ʥʘ 

ʵʢʨʘʥ ʜʘʞʝ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʜʦ 45Á ʠ ʙʦʣʝʝ (ʪ.ʝ. ʧʨʠ ʫʛʣʝ ʦʙʟʦʨʘ 120Á-140Á) ʙʝʟ 

ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ ʩ ʧʘʩʩʠʚʥʦʡ ʤʘʪʨʠʮʝʡ, 



ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʣʴʢʦ ʩ ʬʨʦʥʪʘʣʴʥʦʡ 

ʧʦʟʠʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʨʘʥʫ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʦʨʦʛʠʝ ʤʦʜʝʣʠ LCD ʤʦʥʠʪʦʨʦʚ 

ʩ ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʛʦʣ ʦʙʟʦʨʘ ʚ 160Á ʠ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ɸʢʪʠʚʥʘʷ ʤʘʪʨʠʮʘ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʜʚʠʞʫʱʠʝʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʚʠʜʠʤʦʛʦ 

ʜʨʦʞʘʥʠʷ, ʪʘʢ ʢʘʢ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʜʠʩʧʣʝʷ ʩ ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝʡ ʦʢʦʣʦ 50 ʤʩ 

ʧʨʦʪʠʚ 300 ʤʩ ʜʣʷ ʧʘʩʩʠʚʥʦʡ ʤʘʪʨʠʮʳ, ʢʨʦʤʝ ʪʦʛʦ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʤʦʥʠʪʦʨʦʚ ʩ 

ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝʡ ʚʳʰʝ, ʯʝʤ ʫ ʕʃʊ-ʤʦʥʠʪʦʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʨʢʦʩʪʴ 

ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʵʢʨʘʥʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʦʙʥʦʚʣʝʥʠʷʤʠ ʢʘʨʪʠʥʢʠ, ʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʦʪʢʠʡ ʠʤʧʫʣʴʩ 

ʩʚʝʪʘ, ʠʟʣʫʯʘʝʤʳʡ ʵʣʝʤʝʥʪʦʤ ʣʶʤʠʥʦʬʦʨʦʤ ʕʃʊ-ʤʦʥʠʪʦʨʘ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʦʭʦʞʜʝʥʠʷ ʧʦ ʵʪʦʤʫ ʵʣʝʤʝʥʪʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʣʫʯʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ LCD 

ʤʦʥʠʪʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʚʝʨʪʢʠ, ʨʘʚʥʘʷ 60 ɻʮ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ LCD ʤʦʥʠʪʦʨʦʚ ʩ ʘʢʪʠʚʥʦʡ ʤʘʪʨʠʮʝʡ ʧʦʯʪʠ 

ʪʘʢʠʝ ʞʝ, ʢʘʢ ʫ ʜʠʩʧʣʝʝʚ ʩ ʧʘʩʩʠʚʥʦʡ ʤʘʪʨʠʮʝʡ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʪʨʠʮʝ 

ʵʣʝʢʪʨʦʜʦʚ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ ʷʯʝʡʢʘʤʠ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʜʠʩʧʣʝʷ. ɺ ʩʣʫʯʘʝ ʩ 

ʧʘʩʩʠʚʥʦʡ ʤʘʪʨʠʮʝʡ ʨʘʟʥʳʝ ʵʣʝʢʪʨʦʜʳ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ 

ʮʠʢʣʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʧʦʩʪʨʦʯʥʦʤ ʦʙʥʦʚʣʝʥʠʠ ʜʠʩʧʣʝʷ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʷʜʘ ʝʤʢʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʝ ʠʩʯʝʟʘʝʪ, ʪʘʢ ʢʘʢ ʢʨʠʩʪʘʣʣʳ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʩʚʦʝʡ ʠʟʥʘʯʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʩʣʫʯʘʝ ʩ ʘʢʪʠʚʥʦʡ 

ʤʘʪʨʠʮʝʡ ʢ ʢʘʞʜʦʤʫ ʵʣʝʢʪʨʦʜʫ ʜʦʙʘʚʣʝʥ ʟʘʧʦʤʠʥʘʶʱʠʡ ʪʨʘʥʟʠʩʪʦʨ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʭʨʘʥʠʪʴ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʜʚʦʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 1) ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʩʪʫʧʠʪ ʜʨʫʛʦʡ 

ʩʠʛʥʘʣ. ʏʘʩʪʠʯʥʦ ʧʨʦʙʣʝʤʘ ʦʪʩʨʦʯʢʠ ʟʘʪʫʭʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʘʩʩʠʚʥʳʭ 

ʤʘʪʨʠʮʘʭ ʨʝʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʦʝʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʘʩʩʠʚʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʪʝʧʝʨʴ ʞʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʤʘʪʨʠʮ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʦʝʚ. ɿʘʧʦʤʠʥʘʶʱʠʝ 

ʪʨʘʥʟʠʩʪʦʨʳ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʧʨʦʟʨʘʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʚʝʪʦʚʦʤʫ ʣʫʯʫ ʧʨʦʭʦʜʠʪʴ ʩʢʚʦʟʴ ʥʠʭ, ʘ ʟʥʘʯʠʪ, ʪʨʘʥʟʠʩʪʦʨʳ ʤʦʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ 

ʥʘ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʜʠʩʧʣʝʷ, ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʞʠʜʢʠʝ 

ʢʨʠʩʪʘʣʣʳ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʩʪʠʢʦʚʳʝ ʧʣʝʥʢʠ, ʥʘʟʳʚʘʝʤʳʝ 

"Thin Film Transistor" (ʠʣʠ ʧʨʦʩʪʦ TFT).  

Thin Film Transistor (TFT), ʪ.ʝ. ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʪʨʘʥʟʠʩʪʦʨ - ʵʪʦ ʪʝ 

ʫʧʨʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ 

ʥʘ ʵʢʨʘʥʝ. ʊʦʥʢʦʧʣʝʥʦʯʥʳʡ ʪʨʘʥʟʠʩʪʦʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʪʦʥʢʠʡ, ʝʛʦ 

ʪʦʣʱʠʥʘ 0,1- 0,01 ʤʠʢʨʦʥʘ.  

ɺ ʧʝʨʚʳʭ TFT-ʜʠʩʧʣʝʷʭ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ 1972ʛ., ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʣʝʥʠʜ ʢʘʜʤʠʷ, 

ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʚʳʩʦʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ ʥʘ ʘʤʦʨʬʥʳʡ ʢʨʝʤʥʠʡ 

(a-Si), ʘ ʚ ʤʘʪʨʠʮʘʭ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʢʨʝʤʥʠʡ (p-Si).  

      ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ TFT ʦʯʝʥʴ ʩʣʦʞʥʘ, ʧʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʩ 

ʜʦʩʪʠʞʝʥʠʝʤ ʧʨʠʝʤʣʝʤʦʛʦ ʧʨʦʮʝʥʪʘ ʛʦʜʥʳʭ ʠʟʜʝʣʠʡ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʯʠʩʣʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʦʯʝʥʴ ʚʝʣʠʢʦ. ɿʘʤʝʪʠʤ, ʯʪʦ ʤʦʥʠʪʦʨ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 800ʭ600 ʧʠʢʩʝʣʝʡ ʚ SVGA 

ʨʝʞʠʤʝ ʠ ʪʦʣʴʢʦ ʩ ʪʨʝʤʷ ʮʚʝʪʘʤʠ ʠʤʝʝʪ 1440000 ʦʪʜʝʣʴʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ. 



ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʦʨʤʳ ʥʘ ʧʨʝʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʩʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʨʘʙʦʯʠʤʠ ʚ LCD ʜʠʩʧʣʝʝ. ʇʨʘʚʜʘ, ʫ ʢʘʞʜʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʚʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʩʪʦʨʦʚ ʤʦʛʫʪ ʥʝ 

ʨʘʙʦʪʘʪʴ.  

ʇʠʢʩʝʣʴ ʥʘ ʦʩʥʦʚʝ TFT ʫʩʪʨʦʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʝ 

ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʪʨʠ ʮʚʝʪʥʳʭ ʬʠʣʴʪʨʘ (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʩʠʥʠʡ). 

ʂʘʞʜʳʡ ʧʠʢʩʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʪʨʝʭ ʮʚʝʪʥʳʭ ʷʯʝʝʢ ʠʣʠ 

ʩʫʙʧʠʢʩʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈʠʩʫʥʦʢ 2.18). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʫ 

ʜʠʩʧʣʝʷ, ʠʤʝʶʱʝʛʦ ʨʘʟʨʝʰʝʥʠʝ 1280x1024, ʩʫʱʝʩʪʚʫʝʪ ʨʦʚʥʦ 3840x1024 

ʪʨʘʥʟʠʩʪʦʨʘ ʠ ʩʫʙʧʠʢʩʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘ. ʈʘʟʤʝʨ ʪʦʯʢʠ (ʧʠʢʩʝʣʷ) ʜʣʷ 15.1" 

ʜʠʩʧʣʝʷ TFT (1024x768) ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 0.0188 ʜʶʡʤʘ (ʠʣʠ 0.30 ʤʤ), ʘ 

ʜʣʷ 18.1" ʜʠʩʧʣʝʷ TFT - ʦʢʦʣʦ 0.011 ʜʶʡʤʘ (ʠʣʠ 0.28 ʤʤ). 

 

 
                   ʈʠʩʫʥʦʢ 1.18- ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʝʡ ʥʘ ʧʘʥʝʣʠ 
 

TFT ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʕʃʊ-ʤʦʥʠʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ - 

ʧʦʥʠʞʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʪʝʧʣʦʦʪʜʘʯʘ, ʧʣʦʩʢʠʡ ʵʢʨʘʥ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʝʜʘ ʦʪ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ʇʦʩʣʝʜʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʝʤ ʦʙʳʯʥʳʝ TFT. 

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ Hitachi ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ɾʂ-ʧʘʥʝʣʝʡ Super TFT, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʘ ʫʛʦʣ ʫʚʝʨʝʥʥʦʛʦ ʦʙʟʦʨʘ ɾʂ ʧʘʥʝʣʠ. ʊʝʭʥʦʣʦʛʠʷ Super TFT 

ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʩʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʥʠʞʥʝʡ 

ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʝ ʠ ʟʘʩʪʘʚʣʷʝʪ ʤʦʣʝʢʫʣʳ ʚʨʘʱʘʪʴʩʷ, ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʩʴ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ . ʊʘʢ ʢʘʢ ʢʨʠʩʪʘʣʣʳ ʦʙʳʯʥʦʡ ɾʂ-

ʧʘʥʝʣʠ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʨʘʥʘ ʦʢʦʥʝʯʥʦʩʪʷʤʠ, ʪʦ ʪʘʢʠʝ ɾʂɼ 

ʙʦʣʝʝ ʟʘʚʠʩʠʤʳ ʦʪ ʫʛʣʘ ʟʨʝʥʠʷ, ʯʝʤ ɾʂ-ʧʘʥʝʣʠ Hitachi ʩ ʪʝʭʥʦʣʦʛʠʝʡ Super TFT, 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʦʩʪʘʝʪʩʷ ʷʨʢʠʤ ʠ ʯʝʪʢʠʤ ʜʘʞʝ ʧʨʠ 

ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʦʙʟʦʨʘ, ʜʦʩʪʠʛʘʷ ʢʘʯʝʩʪʚʘ, ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ 

ʕʃʊ-ʵʢʨʘʥʝ. 

ʗʧʦʥʩʢʘʷ ʢʦʤʧʘʥʠʷ NEC ʥʝʜʘʚʥʦ ʦʙʲʷʚʠʣʘ, ʯʪʦ ʧʦ ʢʘʯʝʩʪʚʫ ʠʟʦʙʨʘʞʝʥʠʷ ʝʝ 

LCD ʜʠʩʧʣʝʠ ʚʩʢʦʨʝ ʜʦʩʪʠʛʥʫʪ ʫʨʦʚʥʷ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʧʝʨʝʰʘʛʥʫʚ ʧʦʨʦʛ ʚ 

200 ppi, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 31 ʪʦʯʢʝ ʥʘ ʤʤ2 ʠʣʠ ʰʘʛʫ ʪʦʯʝʢ 0,18 ʤʤ. ʂʘʢ 

ʩʦʦʙʱʠʣʠ ʚ NEC, ʧʨʠʤʝʥʷʝʤʳʝ ʩʝʛʦʜʥʷ ʤʥʦʛʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʞʠʜʢʠʝ 

ʢʨʠʩʪʘʣʣʳ TN (twisted nematic) ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʜʠʩʧʣʝʠ ʩ ʨʘʟʨʝʰʝʥʠʝ ʜʦ 400 

ʪʦʯʝʢ ʥʘ ʜʶʡʤ. ʆʜʥʘʢʦ ʛʣʘʚʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʦʚʳʰʝʥʠʠ 

ʨʘʟʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʪʦʬʠʣʴʪʨʦʚ. 

ɺ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ "color filter on TFT" ʩʚʝʪʦʬʠʣʴʪʨʳ, ʟʘʢʨʳʚʘʶʱʠʝ 

ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʣʠʪʦʛʨʘʬʠʠ ʥʘ 



ʥʠʞʥʝʡ ʩʪʝʢʣʷʥʥʦʡ ʧʦʜʣʦʞʢʝ. ɺ ʦʙʳʯʥʳʭ ʜʠʩʧʣʝʷʭ ʩʚʝʪʦʬʠʣʴʪʨʳ ʥʘʥʦʩʷʪʩʷ ʥʘ 

ʚʪʦʨʫʶ, ʚʝʨʭʥʶʶ ʧʦʜʣʦʞʢʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʯʝʥʴ ʪʦʯʥʦʛʦ ʩʦʚʤʝʱʝʥʠʷ ʜʚʫʭ 

ʧʣʘʩʪʠʥ. 

ʅʘ ʧʨʦʰʝʜʰʝʡ ʚ 1999 ʛʦʜʫ ʚ ʉʐɸ ʢʦʥʬʝʨʝʥʮʠʠ "Society for information 

Display" ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʝʩʢʦʣʴʢʦ ʜʦʢʣʘʜʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʫʩʧʝʭʘʭ ʚ 

ʩʦʟʜʘʥʠʠ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʜʠʩʧʣʝʝʚ ʥʘ ʧʣʘʩʪʠʢʦʚʦʡ ʧʦʜʣʦʞʢʝ. ʂʦʤʧʘʥʠʷ 

Samsung ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʦʪʦʪʠʧ ʤʦʥʦʭʨʦʤʥʦʛʦ ʜʠʩʧʣʝʷ ʥʘ ʧʦʣʠʤʝʨʥʦʤ ʩʫʙʩʪʨʘʪʝ 

ʩ ʜʠʘʛʦʥʘʣʴʶ 5,9 ʜʶʡʤʘ ʠ ʪʦʣʱʠʥʦʡ 0,5 ʤʤ. ʊʦʣʱʠʥʘ ʩʘʤʦʡ ʧʦʜʣʦʞʢʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,12 ʤʤ. ɼʠʩʧʣʝʡ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ 480ʭ320 ʪʦʯʝʢ ʠ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ 4:1. ɺʝʩ - ʚʩʝʛʦ 10 ʛʨʘʤʤ. 

ʀʥʞʝʥʝʨʳ ʠʟ ʃʘʙʦʨʘʪʦʨʠʠ ʢʠʥʦʪʝʭʥʠʢʠ ʋʥʠʚʝʨʩʠʪʝʪʝ ʐʪʫʪʪʛʘʨʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ (TFT), ʘ ʜʠʦʜʳ MIM (ʤʝʪʘʣʣ-

ʠʟʦʣʷʪʦʨ-ʤʝʪʘʣʣ). ʇʦʩʣʝʜʥʝʝ ʜʦʩʪʠʞʝʥʠʝ ʵʪʦʡ ʢʦʤʘʥʜʳ - ʜʚʫʭʜʶʡʤʦʚʳʡ 

ʮʚʝʪʥʦʡ ʜʠʩʧʣʝʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 96ʭ128 ʪʦʯʝʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʥʪʨʘʩʪʥʦʩʪʠ 

10:1. 

ɻʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ IBM ʨʘʟʨʘʙʦʪʘʣʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʛʠʙʢʠʝ ʵʢʨʘʥʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʠ ʠ ʜʨʫʛʠʭ 

ʫʩʪʨʦʡʩʪʚ. ʕʣʝʤʝʥʪʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ IBM ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʘʧʳʣʷʶʪʩʷ ʥʘ 

ʧʣʘʩʪʠʢʦʚʫʶ ʧʦʜʣʦʞʢʫ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʪʨʘʜʠʮʠʦʥʥʳʝ LCD-

ʜʠʩʧʣʝʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ). ɺʤʝʩʪʦ ʦʙʳʯʥʦʛʦ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʪʚʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʨʢʦʥʘʪ ʪʠʪʦʥʘʪʘ ʙʘʨʠʷ (BZT). ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʧʝʥʪʘʮʝʥ 

(pentacene), ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʝ ʬʝʥʠʣʵʪʠʣʘʤʤʦʥʠʷ ʩ ʠʦʜʠʜʦʤ 

ʦʣʦʚʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ LCD-ʵʢʨʘʥʦʚ ʢʦʤʧʘʥʠʷ Displaytech 

ʧʨʝʜʣʦʞʠʣʘ ʥʝ ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʦʛʦ LCD-ʵʢʨʘʥʘ, ʘ 

ʚʳʚʝʩʪʠ ʢʘʨʪʠʥʢʫ ʥʘ ʤʘʣʝʥʴʢʠʡ ʜʠʩʧʣʝʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʘ ʟʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʪʴ ʝʝ ʜʦ ʥʫʞʥʳʭ ʨʘʟʤʝʨʦʚ. 

ʇʨʠ ʵʪʦʤ Displaytech ʠʩʧʦʣʴʟʦʚʘʣʘ ʦʨʠʛʠʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ Ferroelectric LCD 

(FLCD). ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʠʨʘʣʴʥʦ-ʩʤʝʢʪʠʯʝʩʢʠʭ ʞʠʜʢʠʭ 

ʢʨʠʩʪʘʣʣʘʭ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʱʝ ʚ 1980 ʛ. ʉʣʦʡ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʬʝʨʨʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʧʦʩʦʙʥʦʛʦ ʦʪʨʘʞʘʪʴ 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ ʩ ʚʨʘʱʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ, ʥʘʥʦʩʠʪʩʷ ʥʘ 

ʧʦʜʘʶʱʫʶ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ CMOS-ʧʦʜʣʦʞʢʫ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʚʪʦʨʦʡ ʧʦʣʷʨʠʟʘʪʦʨ ʚʦʟʥʠʢʘʝʪ ʢʘʨʪʠʥʢʘ ʠʟ 

ʪʝʤʥʳʭ ʠ ʩʚʝʪʣʳʭ ʧʠʢʩʝʣʦʚ. ʎʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʛʦ 

ʯʝʨʝʜʦʚʘʥʠʷ ʦʩʚʝʱʝʥʠʷ ʤʘʪʨʠʮʳ ʢʨʘʩʥʳʤ, ʟʝʣʝʥʳʤ ʠ ʩʠʥʠʤ ʩʚʝʪʦʤ.. ʅʘ ʙʘʟʝ 

FLCD-ʤʘʪʨʠʮ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʵʢʨʘʥʳ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʩ ʚʳʩʦʢʦʡ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ, ʩ ʰʠʨʦʢʠʤʠ ʫʛʣʘʤʠ ʦʙʟʦʨʘ ʠ 

ʤʘʣʳʤ ʚʨʝʤʝʥʝʤ ʦʪʢʣʠʢʘ. ɺ 1999 ʛʦʜʫ ʘʣʴʷʥʩ ʢʦʨʧʦʨʘʮʠʡ Hewlett-Packard ʠ 

DisplayTech ʦʙʲʷʚʠʣ ʦ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʮʚʝʪʥʦʛʦ ʤʠʢʨʦʜʠʩʧʣʝʷ ʥʘ ʙʘʟʝ 

ʪʝʭʥʦʣʦʛʠʠ FLCD. ʈʘʟʨʝʰʝʥʠʝ ʤʘʪʨʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 320ʭ240 ʪʦʯʝʢ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʤʘʣʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʣʥʦʮʚʝʪʥʦʛʦ ñʞʠʚʦʛʦò ʚʠʜʝʦ. ʅʦʚʳʡ ʜʠʩʧʣʝʡ 



ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨʘʭ, ʢʘʤʢʦʜʝʨʘʭ, ʧʦʨʪʘʪʠʚʥʳʭ 

ʢʦʤʤʫʥʠʢʘʪʦʨʘʭ ʠ ʤʦʥʠʪʦʨʘʭ ʜʣʷ ʥʘʜʝʚʘʝʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʈʘʟʚʠʪʠʝʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ LTPS ʟʘʥʠʤʘʝʪʩʷ Toshiba. ʇʦ ʩʣʦʚʘʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʢʦʨʧʦʨʘʮʠʠ, ʦʥʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘ 

ʪʦʣʴʢʦ ʢʘʢ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʝ ʚʢʣʶʯʘʷ ʩʶʜʘ 

ʥʦʫʪʙʫʢʠ, ʛʜʝ ʛʦʩʧʦʜʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ a-Si TFT. ʋʞʝ ʚʳʧʫʩʢʘʶʪʩʷ VGA-

ʜʠʩʧʣʝʠ ʨʘʟʤʝʨʦʤ 4 ʜʶʡʤʘ, ʘ ʥʘ ʧʦʜʭʦʜʝ 5,8-ʜʶʡʤʦʚʳʝ ʤʘʪʨʠʮʳ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ 2 ʤʣʥ. ʧʠʢʩʝʣʦʚ ʥʘ ʵʢʨʘʥʝ ð ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʨʝʜʝʣ. ʆʜʥʦʡ ʠʟ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʢʦʨʧʦʨʘʮʠʠ DisplaySearch, ʟʘʥʠʤʘʶʱʝʡʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʳʥʢʘ ʧʣʦʩʢʠʭ ʜʠʩʧʣʝʝʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ 

ʪʝʭʥʦʣʦʛʠʡ: TN LCD (Twisted Nematic Liquid Crystal Display) ʥʘ STN (Super TN 

LCD) ʠ ʦʩʦʙʝʥʥʦ ʥʘ a-Si TFT LCD (amorphous-Silicon Thin Film Transistor LCD). 

ɺ ʙʣʠʞʘʡʰʠʝ 5ð7 ʣʝʪ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʦʙʳʯʥʳʝ LCD-ʵʢʨʘʥʳ 

ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʠʣʠ ʜʦʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ: 

ʤʠʢʨʦʜʠʩʧʣʝʠ; 

ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʝ ʜʠʩʧʣʝʠ ʥʘ ʙʘʟʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ LEP; 

ʜʠʩʧʣʝʠ ʥʘ ʙʘʟʝ ʘʚʪʦʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʠ FED (Field Emisson Display); 

ʜʠʩʧʣʝʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʢʨʝʤʥʠʷ LTPS (Low Temperature PolySilicon); 

ʧʣʘʟʤʝʥʥʳʝ ʜʠʩʧʣʝʠ PDP (Plasma Display Panel 

                                                                                   
 

5. ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʟʤʝʥʥʳʭ ʧʘʥʝʣʝʡ 
 

ʇʣʘʟʤʝʥʥʘʷ ʧʘʥʝʣʴ ʦʙʨʘʟʦʚʘʥʘ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʜʠʥʘʢʦʚʳʭ 

ʛʝʨʤʝʪʠʯʥʳʭ ʤʠʥʠʘʪʶʨʥʳʭ ʩʦʩʫʜʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʛʨʫʧʧʳ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʟʘʧʦʣʥʝʥ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ. ʌʣʶʦʨʝʩʮʠʨʫʶʱʠʝ ʣʶʤʠʥʦʬʦʨʳ ʪʨʝʭ 

ʩʦʩʫʜʦʚ ʚ ʛʨʫʧʧʝ ʠʟʣʫʯʘʶʪ ʩʠʥʠʡ, ʟʝʣʝʥʳʡ ʠ ʢʨʘʩʥʳʡ ʩʚʝʪ.  

ʅʘʥʦʩʷʪ ʣʶʤʠʥʦʬʦʨ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʦʚ. ɻʨʫʧʧʘ ʠʟ ʪʨʝʭ 

ʩʦʩʫʜʦʚ ʦʙʨʘʟʫʝʪ ʦʜʠʥ ʧʠʢʩʝʣʴ. ʉʦʩʫʜʳ ʟʘʢʣʶʯʝʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʤʳʤʠ ʠʟ ʩʪʝʢʣʘ. ʕʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, 

ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʨʘʟʨʷʜ ʚ ʧʣʘʟʤʝ, ʧʦʜʘʶʪ ʢ ʢʘʞʜʦʤʫ ʩʦʩʫʜʫ ʧʦ ʵʣʝʢʪʨʦʜʘʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʚʠʜʝ ʩʝʪʢʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʠ ʥʘʥʝʩʝʥʥʳʤ ʩ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʦʨʦʥ ʥʘ ʩʪʝʢʣʷʥʥʳʝ ʣʠʩʪʳ. ʂ ʵʣʝʢʪʨʦʜʘʤ ʧʨʠʢʣʘʜʳʚʘʶʪ ʦʙʳʯʥʦ 

ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʯʪʦʙʳ ʠʦʥʳ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʧʦʩʪʦʷʥʥʦ ʩʤʝʱʘʣʠʩʴ. ɼʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʟʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʢʠʣʦʚʦʣʴʪ, ʦʜʥʘʢʦ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʨʷʞʝʥʠʝ ʚ 100 ... 

250 ɺ. ʗʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʥʷʪʦʛʦ ʩ ʵʣʝʢʪʨʦʜʦʚ ʠ ʧʦʜʘʥʥʦʛʦ ʥʘ ʷʯʝʡʢʠ. 



 
ʈʠʩʫʥʦʢ 2.19 ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ 

 

       ʇʠʢʩʝʣʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʧʝʨʝʢʨʝʩʪʠʷʭ ʤʘʪʨʠʮʳ. ɿʘʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʷʯʝʝʢ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʟʤʳ ʏʘʩʪʴ ʵʣʝʢʪʨʦʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʦʡ, 

ʪʘʢ ʢʘʢ ʯʝʨʝʟ ʥʠʭ ʧʨʦʭʦʜʠʪ ʩʚʝʪ, ʧʦʨʦʞʜʘʶʱʠʡ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʝʥ ʚʠʜʝʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʘʪʝʨʠʘʣ ʵʪʠʭ ʵʣʝʢʪʨʦʜʦʚ 

ʦʙʷʟʘʥ ʠʤʝʪʴ ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂʦʤʧʨʦʤʠʩʩʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ ʠʟ ʦʣʦʚʷʥʥʦ-ʭʨʦʤʦʚʦʡ ʠʣʠ ʤʝʜʥʦ-ʭʨʦʤʦʚʦʡ ʧʣʝʥʢʠ. ɺʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ, ʥʘ 

ʵʣʝʢʪʨʦʜʳ, ʚʝʜʫʱʠʝ ʢ ʢʘʞʜʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʝ, ʧʦʩʪʦʷʥʥʦ ʧʦʜʘʶʪ 

ʥʘʧʨʷʞʝʥʠʝ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʣʘʟʤʳ. ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʛʦ ʮʚʝʪʘ, 

ʧʦʜʘʶʪ ʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʜʳ, ʚʝʜʫʱʠʝ ʢ ʩʦʩʫʜʘʤ, ʧʦʢʨʳʪʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʣʶʤʠʥʦʬʦʨʦʤ. 

  

6. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʣʘʟʤʝʥʥʳʭ ʧʘʥʝʣʝʡ 

 

ʈʘʙʦʪʘ ʧʣʘʟʤʝʥʥʳʭ ʤʦʥʠʪʦʨʦʚ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʨʘʙʦʪʫ ʥʝʦʥʦʚʳʭ ʣʘʤʧ, 

ʢʦʪʦʨʳʝ ʩʜʝʣʘʥʳ ʚ ʚʠʜʝ ʪʨʫʙʢʠ, ʟʘʧʦʣʥʝʥʥʦʡ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺʥʫʪʨʴ ʪʨʫʙʢʠ ʧʦʤʝʱʝʥʘ ʧʘʨʘ ʵʣʝʢʪʨʦʜʦʚ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʟʘʞʠʛʘʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʠ ʚʦʟʥʠʢʘʝʪ ʩʚʝʯʝʥʠʝ. ʇʣʘʟʤʝʥʥʳʝ ʵʢʨʘʥʳ ʩʦʟʜʘʶʪʩʷ 

ʧʫʪʝʤ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʝʢʣʷʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 

ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʘʨʛʦʥʦʤ ʠʣʠ ʥʝʦʥʦʤ. ɿʘʪʝʤ ʥʘ ʩʪʝʢʣʷʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʤʝʱʘʶʪ ʤʘʣʝʥʴʢʠʝ ʧʨʦʟʨʘʯʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʥʘ ʢʦʪʦʨʳʝ ʧʦʜʘʝʪʩʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʠʣʝʛʘʶʱʝʡ 

ʢ ʵʣʝʢʪʨʦʜʫ ʛʘʟʦʚʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ. ʇʣʘʟʤʘ ʛʘʟʦʚʦʛʦ 

ʨʘʟʨʷʜʘ ʠʟʣʫʯʘʝʪ ʩʚʝʪ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ 

ʩʚʝʯʝʥʠʝ ʯʘʩʪʠʮ ʣʶʤʠʥʦʬʦʨʘ ʚ ʜʠʘʧʘʟʦʥʝ, ʚʠʜʠʤʦʤ ʯʝʣʦʚʝʢʦʤ. ʌʘʢʪʠʯʝʩʢʠ, 

ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʥʘ ʵʢʨʘʥʝ ʨʘʙʦʪʘʝʪ, ʢʘʢ ʦʙʳʯʥʘʷ ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ (ʠʥʘʯʝ 

ʛʦʚʦʨʷ, ʣʘʤʧʘ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ). 



ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ ʩʦʩʪʦʠʪ ʚ ʫʧʨʘʚʣʷʝʤʦʤ ʭʦʣʦʜʥʦʤ 

ʨʘʟʨʷʜʝ ʨʘʟʨʝʞʝʥʥʦʛʦ ʛʘʟʘ (ʢʩʝʥʦʥʘ ʠʣʠ ʥʝʦʥʘ), ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʠʦʥʠʟʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʭʦʣʦʜʥʘʷ ʧʣʘʟʤʘ). ʈʘʙʦʯʠʤ ʵʣʝʤʝʥʪʦʤ (ʧʠʢʩʝʣʝʤ), ʬʦʨʤʠʨʫʶʱʠʤ 

ʦʪʜʝʣʴʥʫʶ ʪʦʯʢʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʠʟ ʪʨʝʭ ʩʫʙʧʠʢʩʝʣʝʡ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʮʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʞʜʳʡ ʩʫʙʧʠʢʩʝʣʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʤʠʢʨʦʢʘʤʝʨʫ, ʥʘ ʩʪʝʥʢʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ 

ʬʣʶʦʨʝʩʮʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ (ʩʤ. ʨʠʩ. 2). ʇʠʢʩʝʣʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʭʨʦʤ-ʤʝʜʴ-ʭʨʦʤʦʚʳʭ 

ʵʣʝʢʪʨʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʝʪʢʫ. 

 
ʈʠʩʫʥʦʢ2.20 ʂʦʥʩʪʨʫʢʮʠʷ ʚ ʷʯʝʡʢʝ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ çʟʘʞʝʯʴè ʧʠʢʩʝʣʴ, ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʩʣʝʜʫʶʱʝʝ. ʅʘ ʧʠʪʘʶʱʠʡ ʠ ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʢʪʨʦʜʳ, ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʜʨʫʛ 

ʜʨʫʛʫ, ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʥʫʞʥʳʡ ʧʠʢʩʝʣʴ, ʧʦʜʘʝʪʩʷ 

ʚʳʩʦʢʦʝ ʫʧʨʘʚʣʷʶʱʝʝ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ɻʘʟ ʚ 

ʷʯʝʡʢʝ ʦʪʜʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʠʭ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʦʩʪʦʷʥʠʝ ʧʣʘʟʤʳ. ʀʦʥʳ ʠ ʵʣʝʢʪʨʦʥʳ ʧʦʧʝʨʝʤʝʥʥʦ ʩʦʙʠʨʘʶʪʩʷ ʫ ʵʣʝʢʪʨʦʜʦʚ, ʧʦ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʢʘʤʝʨʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ 

çʧʦʜʞʠʛʘè ʥʘ ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ ʧʦʜʘʝʪʩʷ ʠʤʧʫʣʴʩ, ʦʜʥʦʠʤʝʥʥʳʝ 

ʧʦʪʝʥʮʠʘʣʳ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʠ ʚʝʢʪʦʨ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫʜʚʘʠʚʘʝʪ ʩʚʦʶ 

ʚʝʣʠʯʠʥʫ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʜ ð ʯʘʩʪʴ ʟʘʨʷʞʝʥʥʳʭ ʠʦʥʦʚ ʦʪʜʘʝʪ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ 

ʠʟʣʫʯʝʥʠʷ ʢʚʘʥʪʦʚ ʩʚʝʪʘ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʟʘ). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʣʶʦʨʝʩʮʠʨʫʶʱʝʝ ʧʦʢʨʳʪʠʝ, ʥʘʭʦʜʷʩʴ ʚ ʟʦʥʝ ʨʘʟʨʷʜʘ, 

ʥʘʯʠʥʘʝʪ ʠʟʣʫʯʘʪʴ ʩʚʝʪ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʦʪʦʨʳʡ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪ 

ʥʘʙʣʶʜʘʪʝʣʴ. 97% ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʟʣʫʯʝʥʠʷ, ʚʨʝʜʥʦʛʦ ʜʣʷ 

ʛʣʘʟ, ʧʦʛʣʦʱʘʝʪʩʷ ʥʘʨʫʞʥʳʤ ʩʪʝʢʣʦʤ. ʗʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʣʶʤʠʥʦʬʦʨʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

 

 

 

 



ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʤʝʩʪʠʤʳʭ ʩʠʩʪʝʤ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

1. ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩʠʩʪʝʤ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. 

2. ʉʠʛʥʘʣ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ. 

3. ʋʧʣʦʪʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʥʦʩʪʠ. 

4. ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʧʦʣʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʮʚʝʪʥʳʭ ʧʦʣʦʩ. 

 

1. ʉʆɺʄɽʉʊʀʄʆʉʊʔ ʉʀʉʊɽʄ ʎɺɽʊʅʆɻʆ ʊɽʃɽɺʀɼɽʅʀʗ 

 

     ʇʦʜ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʯʝʨʥʦ-ʙʝʣʳʝ ʪʝʣʝʚʠʟʦʨʳ, ʥʘʨʷʜʫ ʩ ʧʝʨʝʜʘʯʘʤʠ ʯʝʨʥʦ-ʙʝʣʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚ ʯʝʨʥʦ-ʙʝʣʦʤ ʚʠʜʝ ʧʝʨʝʜʘʯʠ 

ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʣʝʚʠʟʦʨʳ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʨʦʤʝ 

ʮʚʝʪʥʳʭ ʧʝʨʝʜʘʯ, ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʧʝʨʝʜʘʯʠ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʭ ʚ ʯʝʨʥʦ-ʙʝʣʦʤ ʚʠʜʝ. 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʠʤʘ, ʪʦ ʦʩʥʦʚʥʳʝ ʝʝ ʧʘʨʘʤʝʪʨʳ (ʬʦʨʤʘʪ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʯʠʩʣʦ ʩʪʨʦʢ ʨʘʟʣʦʞʝʥʠʷ, ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ, ʟʥʘʯʝʥʠʝ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʠʟʦʙʨʘʞʝʥʠʷ 

ʠ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ ʜʨ.) 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʩʠʩʪʝʤʝ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. 

ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʳʟʳʚʘʝʪ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʦʜʥʘʢʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʵʪʦ ʚʳʛʦʜʥʦ, ʠʙʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʧʝʨʝʜʘʶʱʫʶ ʩʝʪʴ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, ʨʘʜʠʦʨʝʣʝʡʥʳʝ ʣʠʥʠʠ ʠ 

ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʡ ʧʘʨʢ ʯʝʨʥʦ-ʙʝʣʳʭ ʪʝʣʝʚʠʟʦʨʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʠʛʥʘʣʳ ʮʚʝʪʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ ʩʦʜʝʨʞʘʣʠ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʷʨʢʦʩʪʠ ʚ ʧʝʨʝʜʘʚʘʝʤʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ. ʆʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʚʝʪʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʮʝʥ (ʦʥʠ 

ʥʘʟʳʚʘʶʪʩʷ ʩʠʛʥʘʣʦʤ ʮʚʝʪʥʦʩʪʠ), ʥʝ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʚʠʜʠʤʦʛʦ ʫʭʫʜʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʟʦʨʘ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʝʛʦ ʩʧʝʢʪʨ. 

ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʝʱʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʮʝʥʪʨʝ. ʂʦʜʠʨʦʚʘʥʠʝʤ 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ E'R, E'G, 

E'B ʩʠʛʥʘʣ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʦ-ʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʩʠʛʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʚʥʫʪʨʠ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʟʘʥʠʤʘʝʤʦʡ ʩʠʛʥʘʣʦʤ 

ʷʨʢʦʩʪʠ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʢʦʜʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʜʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʝʜʘʶʱʝʤ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʮʝʥʪʨʝ ʪʨʝʙʫʝʪ 

ʥʘʣʠʯʠʷ ʚ ʪʝʣʝʚʠʟʦʨʝ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʮʠʠ ð 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʜʝʢʦʜʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʝʢʦʜʠʨʦʚʘʥʠʝ 

ð ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʦʙʨʘʪʥʦ ʚ ʩʠʛʥʘʣʳ 

ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ R,G,B. 



 

2. ʉʀɻʅɸʃ ʗʈʂʆʉʊʀ ʀ ʎɺɽʊʆʈɸɿʅʆʉʊʅʓɽ ʉʀɻʅɸʃʓ 

 

      ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠʟ ʪʨʝʭ 

ʧʝʨʚʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʪʚʝʨʪʳʡ ð ʩʠʛʥʘʣ ʷʨʢʦʩʪʠ EôY 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʯʝʨʥʦ-ʙʝʣʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. ʉʠʛʥʘʣ ʷʨʢʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥ ʤʘʪʨʠʮʠʨʦʚʘʥʠʝʤ ʪʨʝʭ ʩʠʛʥʘʣʦʚ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ R, G, ɺ. 

ʄʘʪʨʠʮʠʨʦʚʘʥʠʝ ð ʵʪʦ ʩʣʦʞʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ R, ɺ ʠ G ʚ ʷʨʢʦʩʪʥʦʤ ʩʠʛʥʘʣʝ; ʢʨʘʩʥʳʡ ʮʚʝʪ 

ʩʦʩʪʘʚʣʷʝʪ 30%, ʩʠʥʠʡ ð 11% ʠ ʟʝʣʝʥʳʡ ð 59 %. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʷʨʢʦʩʪʝʡ 

ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩ ʫʯʝʪʦʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʟʨʝʥʠʷ (ʩʤ. ʨʠʩ. 1.2), ʢʦʛʜʘ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʪʦʯʥʠʢʠ ʢʨʘʩʥʦʛʦ, 

ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ ʚʳʟʳʚʘʶʪ ʥʝʦʜʠʥʘʢʦʚʦʝ ʟʨʠʪʝʣʴʥʦʝ ʦʱʫʱʝʥʠʝ 

ʷʨʢʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʛʥʘʣ ʷʨʢʦʩʪʠ ɽ'Y ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 

ɽ'Y = 0,30 E'R + 0,11E'G + 0,59 E'B. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʘʪʨʠʮʝ, ʫʧʨʦʱʝʥʥʘʷ 

ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.6. ʄʘʪʨʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʣʠʪʝʣʴ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʨʝʟʠʩʪʦʨʦʚ R1, R2 ʠ Rɿ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʠʩʪʦʨʦʤ R4 ʜʝʣʠʪʝʣʠ ʥʘʧʨʷʞʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʟʘʠʤʥʦ ʥʝ 

ʩʚʷʟʘʥʳ. ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʩʦʙʣʶʜʘʣʘʩʴ 

ʧʨʦʧʦʨʮʠʷ: 

 

R4/R1:R4/R2:R4/R3=0,30:0,59:0,11 

 

ʅʘ ʚʭʦʜʳ ʤʘʪʨʠʮʳ ʦʪ ʧʝʨʝʜʘʶʱʠʭ ʢʘʤʝʨ ʧʦʜʘʶʪʩʷ ʩʠʛʥʘʣʳ ʧʦʣʫʯʝʥʥʳʭ 

ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʠ ʥʘ ʚʳʭʦʜʝ ʤʘʪʨʠʮʳ ʧʦʣʫʯʘʝʪʩʷ ʩʤʝʩʴ ʠʩʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʧʦʨʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ɽ'Y ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʷʨʢʦʩʪʥʳʤ ʩʠʛʥʘʣʦʤ ʩʦʚʤʝʩʪʠʤʳʭ 

ʩʠʩʪʝʤ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʘ ʵʢʨʘʥʝ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʟʦʨʘ 

ʥʦʨʤʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʉʠʛʥʘʣ ʷʨʢʦʩʪʠ ʟʘʥʠʤʘʝʪ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʜʦ 6,0 ʄɻʮ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʦʩʪʘʚ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʪʝʢʘʝʪ, ʯʪʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʠʛʥʘʣʘ ɽ'Y ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʪʴ ʪʨʠ ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʘ: E'R, E'G 

ʠ E'B. ɼʦʩʪʘʪʦʯʥʦ ʧʝʨʝʜʘʪʴ ʣʶʙʳʝ ʜʚʘ ʠʟ ʥʠʭ. ʆʙʳʯʥʦ ʚ ʩʠʩʪʝʤʘʭ ʮʚʝʪʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ ʠʩʢʣʶʯʘʝʪʩʷ ʩʘʤʳʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ ð ʟʝʣʝʥʳʡ E'G, 

ʧʦʩʢʦʣʴʢʫ ʚ ʷʨʢʦʩʪʥʦʤ ʩʠʛʥʘʣʝ ʩʦʜʝʨʞʠʪʩʷ 59 % ʟʝʣʝʥʦʛʦ. ɽʩʣʠ ʧʝʨʝʜʘʶʪʩʷ 

ʩʠʛʥʘʣʳ ɽ'Y , E'R ʠ E'B ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʝʣʝʥʦʤ ʮʚʝʪʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʣʝʚʠʟʦʨʝ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠʟ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʜʚʫʭ 

ʚʳʜʝʣʝʥʥʳʭ ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ 

  

E'R ʠ ɽ'B:ɽ'G = (ɽ'Y   -  0,30 E'R - 0,11E'B)/0,59. 

 

ʉʠʛʥʘʣʳ ʢʨʘʩʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʦʚ, ʢʨʦʤʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʚʝʪʦʚʦʤ ʪʦʥʝ ʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ, ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʨʢʦʩʪʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʦʥʘ ʫʞʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʷʨʢʦʩʪʥʦʤ ʩʠʛʥʘʣʝ ɽ'Y. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ E'R ʠ E'B ʥʘ ʵʢʨʘʥʘʭ ʪʝʣʝʚʠʟʦʨʦʚ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʦʟʜʘʶʪʩʷ ʧʦʤʝʭʠ ʚ ʚʠʜʝ  



 

ʤʝʣʢʦʩʪʨʫʢʪʫʨʥʦʡ ʤʝʜʣʝʥʥʦ ʧʝʨʝʤʝʱʘʶʱʝʡʩʷ 

ʩʝʪʢʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʠʜʥʦʩʪʠ ʵʪʠʭ ʧʦʤʝʭ ʥʘ 

ʩʚʝʪʣʳʭ ʫʯʘʩʪʢʘʭ ʵʢʨʘʥʦʚ ʪʝʣʝʚʠʟʦʨʦʚ ʯʝʨʥʦ-

ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʤʝʩʪʦ ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ E'R 

, E'B ʚʦ ʚʩʝʭ ʩʦʚʤʝʩʪʠʤʳʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ E'R ð ɽ'Y ʠ 

E'B ð ɽ'Y, ʥʝ ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʷʨʢʦʩʪʠ. ʆʥʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʨʠʯʥʳʭ ʩʭʝʤʘʭ 

ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʩʠʛʥʘʣʘ ɽ'Y  ʠʟ ʩʠʛʥʘʣʦʚ E'R,  ʠ 

E'B.    

ʆʩʦʙʝʥʥʦʩʪʴʶ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʥʘ ʙʝʣʳʭ ʠ ʩʝʨʳʭ ʫʯʘʩʪʢʘʭ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʥʠ ʨʘʚʥʳ ʥʫʣʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʳʯʠʪʘʷ ɽ'Y  ʠʟ E'R ʠ E'B, ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ: 

 

E'R_Y = E'R ð ɽ'Y = E'R ð (0,30 E'R + 0,11E'G + 0,59 E'B) = 

= 0,70 E'R - 0,59 E'G -0,11 E'B; 

 

E'B_Y = E'B ð ɽ'Y = E'B ð (0,30 E'R + 0,11E'G + 0,59 E'B)= 

= 0,89 E'B - 0,59 E'G - 0,30 E'R 

  

ʇʨʠ ʧʝʨʝʜʘʯʝ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʢʦʛʜʘ E'R = E'G = E'B =ɽ'Y, ʧʦʣʫʯʘʝʤ E'R ð ɽ'Y = 0 

ʠ E'B ð ɽ'Y = 0.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʳʯʥʳʭ ʧʝʨʝʜʘʯʘʭ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʫʯʘʩʪʢʦʚ ʠ ʮʝʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʯʝʨʥʦ-ʙʝʣʦʡ ʠʣʠ ʠʤʝʝʪ 

ʩʣʘʙʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʥʝ ʨʘʚʥʳ ʥʫʣʶ; 

ʦʜʥʘʢʦ ʦʥʠ ʤʘʣʳ ʠ ʥʝ ʩʦʟʜʘʶʪ ʟʘʤʝʪʥʳʭ ʧʦʤʝʭ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʚʠʟʦʨʘ ʯʝʨʥʦ-

ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʪʝʣʝʚʠʟʦʨʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʨʝʭ ʮʚʝʪʦʚ R, ɺ ʠ G ʥʫʞʝʥ ʪʨʝʪʠʡ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ E'G ð ɽ'Y. ɽʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʩʠʛʥʘʣʦʚ E'R ð ɽ'Y 

ʠ E'B ð ɽ'Y ʧʫʪʝʤ ʠʭ ʤʘʪʨʠʮʠʨʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ 

E'G ð ɽ'Y  = -0,51(E'R ð ɽ'Y) - 0, 19(E'B ð ɽ'Y). 

 

3. ʋʧʣʦʪʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʥʦʩʪʠ. 

 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʭʦʨʦʰʦ ʨʘʟʣʠʯʘʝʪ ʧʦ ʮʚʝʪʫ ʪʝ ʜʝʪʘʣʠ (ʥʘʧʨʠʤʝʨ, 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʮʚʝʪʥʳʝ ʠ ʯʝʨʥʳʝ ʧʦʣʦʩʳ), ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʛʥʘʣʳ ʩ ʯʘʩʪʦʪʦʡ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 1,5 ʄɻʮ. ʄʝʞʜʫ 

ʨʘʟʤʝʨʘʤʠ ʜʝʪʘʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʧʝʢʪʨʦʤ ʯʘʩʪʦʪ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʩʫɦʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ. ʅʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʤʝʣʢʠʤ ʜʝʪʘʣʷʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3 ʜʦ 6 ʄɻʮ, ʤʝʣʢʠʤ ð ʦʪ 1 

ʜʦ 3, ʩʨʝʜʥʠʤ ð ʦʪ 0,5 ʜʦ 1 ʄɻʮ. ʇʦʩʢʦʣʴʢʫ ʨʘʟʣʠʯʠʤʦʩʪʴ ʮʚʝʪʥʳʭ ʜʝʪʘʣʝʡ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʨʘʟʤʝʨʦʚ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʠʤʦʡ ʨʘʟʣʠ-

ʯʠʤʦʩʪʠ ʥʘʩʳʱʝʥʥʳʭ ʮʚʝʪʥʳʭ ʜʝʪʘʣʝʡ ʦʪ ʠʭ ʨʘʟʤʝʨʦʚ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʤ 

ʯʘʩʪʦʪʳ (ʨʠʩ. 1.8).  

 

 
  



 

 

 

 

 

 

 

 

 

 

 

   

 

         ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʥʘʩʳʱʝʥʥʳʭ ʩʠʥʠʭ 

ʜʝʪʘʣʝʡ (ʩ ʯʝʨʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ) ʙʳʩʪʨʦ ʪʝʨʷʝʪʩʷ ʮʚʝʪʥʦʩʪʴ ʠ ʧʨʠ ʯʘʩʪʦʪʝ 

0,5ð0,6 ʄɻʮ ʨʘʟʣʠʯʠʤʦʩʪʴ ʮʚʝʪʘ ʜʝʪʘʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʥʫʣʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʵʪʠʭ ʯʘʩʪʦʪʘʭ ʤʝʣʢʠʝ ʩʠʥʠʝ ʜʝʪʘʣʠ ʥʘ ʪʝʤʥʦʤ ʬʦʥʝ ʢʘʞʫʪʩʷ 

ʩʚʝʪʣʦʩʝʨʳʤʠ. ʂʨʘʩʥʳʝ ʜʝʪʘʣʠ ʩʦʭʨʘʥʷʶʪ ʮʚʝʪʥʦʩʪʴ ʧʨʠ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʨʘʟʤʝʨʘʭ, ʠ ʪʦʣʴʢʦ ʢʦʛʜʘ ʠʭ ʨʘʟʤʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʪʘʤ 1,4ð1,6 ʄɻʮ, ʦʥʠ 

ʚʳʛʣʷʜʷʪ ʙʝʩʮʚʝʪʥʳʤʠ. ɿʝʣʝʥʳʝ ʜʝʪʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʶʪ ʮʚʝʪʥʦʩʪʴ ʜʦ 

ʚʝʨʭʥʠʭ ʛʨʘʥʠʮ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʧʝʢʪʨʘ. 

ʕʪʦ ʩʚʦʡʩʪʚʦ ʛʣʘʟʘ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ E'R ð ɽ'Y, E'B ð ɽ'Y ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 1,5 ʄɻʮ. ʆʪʩʶʜʘ ʧʦʣʥʘʷ 

ʧʦʣʦʩʘ ʯʘʩʪʦʪ 

Fʧʦʣʥ = 6+1,5+1,5=9 ʄɻʮ. 

ʆʜʥʘʢʦ ʪʘʢʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʯʨʝʟʤʝʨʥʦ ʚʝʣʠʢʘ. ʆʥʘ ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʳʡ ʢʘʥʘʣ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʧʝʢʪʨʘ ð ʝʛʦ ʜʠʩʢʨʝʪʥʦʤ (ʧʨʝ-

ʨʳʚʠʩʪʦʤ) ʭʘʨʘʢʪʝʨʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʩʠʛʥʘʣ (ʷʨʢʦʩʪʥʳʡ ʠʣʠ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ) ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʛʘʨʤʦʥʠʢ, ʯʘʩʪʦʪʳ ʢʦʪʦʨʳʭ ʢʨʘʪʥʳ ʯʘʩʪʦʪʘʤ 

ʩʪʨʦʯʥʦʡ fʩ ʠ ʢʘʜʨʦʚʦʡ fʢ ʨʘʟʚʝʨʪʦʢ. ʉʧʘʜʘʥʠʝ ʘʤʧʣʠʪʫʜ ʵʪʠʭ ʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʧʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʨʠʩ. 1.9, ʘ). 

ʇʨʠ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʷʭ fʩ ʠ fʢ ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʩʧʝʢʪʨʘ 

ʊɺ ʩʠʛʥʘʣʘ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʤʝʩʪʘ ʥʘ ʦʩʠ ʯʘʩʪʦʪ. ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʧʝʢʪʨʘ 

ʧʦʟʚʦʣʠʣʦ ʝʛʦ ʫʧʣʦʪʥʠʪʴ, ʪ. ʝ. ʨʘʩʧʦʣʦʞʠʪʴ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʥʝʟʘʧʦʣʥʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ ʩʧʝʢʪʨʘ ʷʨʢʦʩʪʥʦʛʦ 

ʩʠʛʥʘʣʘ (ʨʠʩ. 1.9, ʙ).  

 

ʈʠʩ.    1.8.   ɻʨʘʬʠʢ   ʟʘʚʠʩʠʤʦʩʪʠ   ʚʠʜʠʤʦʡ 

ʛʣʘʟʦʤ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ  

ʯʘʯʘʩʪʦʪʳ (ʨʘʟʤʝʨʦʚ) ʜʝʪʘʣʝʡ ʠ ʠʭ ʮʚʝʪʘ 



 
ʈʠʩ.   1.9. ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ (ʘ) ʠ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ 

ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ (ʙ) 

 

4.  ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʇʎʊʉ. 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʫʤ ʵʥʝʨʛʠʠ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ ʛʨʫʧʧʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʥʠʞʥʠʭ ʯʘʩʪʦʪ. 

ɸʤʧʣʠʪʫʜʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ ʦʯʝʥʴ ʤʘʣʳ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ, ʧʝʨʝʜʘʚʘʷ ʠʭ 

ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʷʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʜʦʙʘʚʦʯʥʦʡ (ʧʦʜʥʝʩʫʱʝʡ) ʯʘʩʪʦʪʳ. 

ʋʧʣʦʪʥʷʝʤʳʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚ ʦʙʱʝʤ ʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣ ʷʨʢʦʩʪʠ ʠ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʧʦʜʥʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ (ʛʜʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ ʦʯʝʥʴ ʤʘʣʳ ʠ ʘʤʧʣʠʪʫʜʘ ʧʦʜʥʝʩʫʱʝʡ 

ʙʝʨʝʪʩʷ ʙʦʣʴʰʝ ʘʤʧʣʠʪʫʜ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʤʧʣʠʪʫʜʘ 

ʧʦʜʥʝʩʫ/ʮʝʡ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 23 % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ 

ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʈʠʩ.   1.10. ʉʧʝʢʪʨ ʨʘʜʠʦʩʠʛʥʘʣʘ  ʮʚʝʪʥʦʛʦ 
ɞɑɗɑɎɔɐɑəɔɫ 



ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʨʢʦʩʪʥʳʡ ʩʠʛʥʘʣ ʠ ʜʚʘ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʘ ʟʘʥʠʤʘʶʪ 

ʩʪʘʥʜʘʨʪʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ (ʨʠʩ. 1.10) ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʩʧʦʩʦʙʘʤʠ ʤʦʜʫʣʷʮʠʠ ʧʦʜʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʳ ʜʚʫʤʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʮʚʝʪʥʳʭ ʧʦʣʦʩ. 

 

     ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʮʚʝʪʥʳʭ 

ʧʦʣʦʩ. ʉʠʛʥʘʣ ʮʚʝʪʥʳʭ ʧʦʣʦʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʮʚʝʪʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ, ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʘʧʧʘʨʘʪʫʨʳ ʮʚʝʪʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ. ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʵʪʦʤʫ ʩʠʛʥʘʣʫ, 

ʩʦʜʝʨʞʠʪ ʦʙʳʯʥʦ ʰʝʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʮʚʝʪʥʳʭ ʧʦʣʦʩ (ʞʝʣʪʫʶ, ʛʦʣʫʙʫʶ, 

ʟʝʣʝʥʫʶ, ʧʫʨʧʫʨʥʫʶ, ʢʨʘʩʥʫʶ ʠ ʩʠʥʶʶ) ʠ ʜʚʝ ʥʝʦʢʨʘʰʝʥʥʳʝ ʧʦʣʦʩʳ (ʙʝʣʫʶ ʠ 

ʯʝʨʥʫʶ). ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʪʝʣʝʚʠʟʦʨʘ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʫ 

ʢʦʪʦʨʦʛʦ ʙʝʣʘʷ ʧʦʣʦʩʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ: ʙʝʣʫʶ ʠ ʩʝʨʫʶ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȼɔɝ. 1.7. ȴɝɛɧɞɌɞɑɗɨəɧɑ ɝɔɏəɌɗɧ 

ɔɓɚɍɜɌɒɑəɔɫ ɎɑɜɞɔɖɌɗɨəɧɡ ɛɚɗɚɝ 



      ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʥʝʨʘʪʦʨʳ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʪʨʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘʣʘ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ E'R, E'G  ʠ E'B. 

ʕʪʠ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʧʨʷʞʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩʪʨʦʯʥʦʡ 

ʯʘʩʪʦʪʳ ʜʣʷ E'G, ʜʚʦʡʥʦʡ ʩʪʨʦʯʥʦʡ ð ʜʣʷ E'R ʠ ʫʯʝʪʚʝʨʝʥʥʦʡ ʩʪʨʦʯʥʦʡ ð ʜʣʷ 

E'B. ʂʘʞʜʳʡ ʠʟ ʩʠʛʥʘʣʦʚ E'G ʠ E'B ʠʤʝʝʪ ʜʚʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʦʚʥʷ 0,0 ʠ 1,0, 

ʧʝʨʝʭʦʜ ʥʘ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʋʨʦʚʥʠ ʠʤʝʶʪ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ. 

ʀʟ ʨʠʩ. 1.7,ʘ ʚʠʜʥʦ, ʯʪʦ ʩʠʛʥʘʣ E'R  ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʩʪʨʦʢʠ ʦʙʨʘʟʦʚʘʥ ʜʚʫʤʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ, ʦʜʠʥ ʠʟ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʣʦʡ, ʩʝʨʦʡ ʠ ʞʝʣʪʦʡ, 

ʜʨʫʛʦʡ ð ʧʫʨʧʫʨʥʦʡ ʠ ʢʨʘʩʥʦʡ ʧʦʣʦʩʘʤ. ʉʠʛʥʘʣ E'G (ʨʠʩ. 1.7, ʙ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʠʥ ʰʠʨʦʢʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʜʘʯʝ 

ʙʝʣʦʛʦ, ʩʝʨʦʛʦ, ʞʝʣʪʦʛʦ, ʛʦʣʫʙʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ. ʉʠʛʥʘʣ E'B (ʨʠʩ. 1.7, ʚ) 

ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʝʣʦʡ 

(ʩʝʨʦʡ), ʛʦʣʫʙʦʡ, ʧʫʨʧʫʨʥʦʡ ʠ ʩʠʥʝʡ ʧʦʣʦʩʘʤ. ʉʠʛʥʘʣ ʷʨʢʦʩʪʠ ɽ'Y (ʨʠʩ. 1.7, ʛ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʨʘʥʝʝ ʚʳʨʘʞʝʥʠʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʠʛʥʘʣʦʚ E'R, 

E'G ʠ E'B, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1,0. ʆʥ ʠʤʝʝʪ ʥʠʩʧʘʜʘʶʱʫʶ 

ʩʪʫʧʝʥʯʘʪʫʶ ʬʦʨʤʫ. ʎʚʝʪʦʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ E'R ð ɽ'Y (ʨʠʩ. 1.7, ʜ) ʦʙʨʘʟʫʝʪʩʷ 

ʚʳʯʠʪʘʥʠʝʤ ʠʟ ʩʠʛʥʘʣʘ E'R ʩʠʛʥʘʣʘ ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʳ ɽ'Y ʫ. ʊʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ E'B ð ɽ'Y (ʨʠʩ. 1.7, ʝ). 

ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʧʨʠʥʠʤʘʶʪ 

ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʅʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʥʠ 

ʠʤʝʶʪ ʜʣʷ ʙʝʣʳʭ ʠ ʩʝʨʳʭ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɽʩʣʠ ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʩʪʨʦʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʢʘʞʜʦʤʫ ʠʟ  

ʧʝʨʝʜʘʚʘʝʤʳʭ  ʮʚʝʪʦʚ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʷ  ʚʝʣʠʯʠʥʘ: 

ɽ'Y, E'R ð ɽ'Y, E'B ð ɽ'Y. 

 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʤʝʩʪʠʤʳʭ ʩʠʩʪʝʤ ʮʚʝʪʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ SECAM 

2. ʇʨʝʜʠʩʢʘʞʝʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. 

3. ʂʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ SECAM 

4. ɼʝʢʦʜʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ SECAM. 

5. ʉʠʩʪʝʤʘ ʅʊʉʂ. 

6. ʉʠʩʪʝʤʘ ʇɸʃ. 

 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ SECAM 
 

       ʈʘʟʨʘʙʦʪʢʘ ʥʘʯʘʪʘ ʚʦ ʌʨʘʥʮʠʠ ʚ 50-ʝ ʛʦʜʳ. ɺ 1965-66ʛ. ʠ ʟʘʪʝʤ 

ʜʦʨʘʙʦʪʘʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʝʥʳʤʠ ʉʉʉʈ ʠ ʩ 1967 ʛ.ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʘʪʦ 

ʚʝʱʘʥʠʝ.ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʪʨʘʥʘʭ ʚʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ɹʣʠʞʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ 

ɺʦʩʪʦʢʘ, ɸʬʨʠʢʠ. ʅʘʟʚʘʥʘ ʧʦ ʬʨʘʥʮʫʟʩʢʠʤ ʩʣʦʚʘʤ Seguentiel Couleur a Memoire 

ï ʧʦʦʯʝʨʝʜʥʦʩʪʴ ʮʚʝʪʦʚ ʠ ʧʘʤʷʪʴ. 

   ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʟʘ ʩʪʨʦʢʫ ʧʝʨʝʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ 

ʩʠʛʥʘʣ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʧʦʦʯʝʨʝʜʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʧʨʠʩʫʱʠʭ NTSC. ɺʪʦʨʦʡ ʚʘʞʥʦʡ 



ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʏʄ ʧʦʜʥʝʩʫʱʝʡ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʝʜʘʶʪ 

ʩʠʛʥʘʣʳ DR ʠ Dɺ, ʛʜʝ DR= -1,9ER-Y ʠ Dɺ=1,5EB-Y. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʬʦʨʤʫʣʳ 

ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʫʤ ER-Y ʥʘ ʢʨʘʩʥʦʤ 

0,7 ʠ ʩʠʥʝ-ʟʝʣʝʥʦʤ ï0,7, ʘ EB-Y - ʥʘ ʞʝʣʪʦʤ 0,89 ʠ ʩʠʥʝʤ ï0,89. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʥʦʡ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ ʫ ʵʪʠʭ ʩʠʛʥʘʣʦʚ. ɺʚʝʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʪʨʘʥʷʝʪ 

ʵʪʦ (1,9ʭ0,7=1,5ʭ0,89=1,33). ɺʳʙʦʨ ʟʥʘʢʘ ʤʠʥʫʩ ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʨʘʩʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ 

ʚ ʩʠʥʝʤ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʀʟʤʝʥʠʚ ʟʥʘʢ ʢʨʘʩʥʦʛʦ ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦ ʚ ʦʙʦʠʭ 

ʩʠʛʥʘʣʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʚʝʨʭʥʝʡ ʙʦʢʦʚʦʡ ʧʦʣʦʩʳ ʩʠʛʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʢʘʥʘʣʘʭ ʩʚʷʟʠ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʪʝʭ ʩʪʨʘʥ, ʛʜʝ 

ʫʤʝʥʴʰʝʥʘ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ). 

ʇʨʠʤʝʥʝʥʠʝ ʏʄ ʜʘʝʪ ʚʳʠʛʨʳʰ ʚ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʠʥʜʝʢʩʘ 

ʤʦʜʫʣʷʮʠʠ ʙʦʣʴʰʝ 1 (ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʏʄ). ʀʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʚ SECAM 

ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʩʪʠ. 

ɿʜʝʩʴ ʠʥʜʝʢʩ ʤʦʜʫʣʷʮʠʠ ʚ ʩʨʝʜʥʝʤ ʨʘʚʝʥ 0,2. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʭʦʜʠʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʘʭ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ NTSC ʦʥ 

ʜʦʩʪʠʛʘʝʪ 120% ʷʨʢʦʩʪʥʦʛʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʧʦʜʥʝʩʫʱʝʡ ʧʦʯʪʠ 

ʥʝʟʘʤʝʪʥʦ ʥʘ ʯʝʨʥʦ-ʙʝʣʦʤ ʧʨʠʝʤʥʠʢʝ. ɺ SECAM ʏʄ ʧʦʜʥʝʩʫʱʘʷ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʠʣʴʥʝʝ ʠ ʧʨʠʭʦʜʠʪʩʷ ʫʤʝʥʴʰʘʪʴ ʨʘʟʤʘʭ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ 

ʩʠʛʥʘʣʦʚ ʜʦ 20-25% ʷʨʢʦʩʪʥʦʛʦ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ ʝʝ ʢʨʘʡʥʝ ʫʷʟʚʠʤʦʡ ʢ ʰʫʤʦʚʳʤ 

ʧʦʤʝʭʘʤ, ʠ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʨʨʝʢʮʠʡ,  ʦʥʘ ʥʝ ʩʤʦʛʣʘ ʙʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ.  

 

2. ʇʨʝʜʠʩʢʘʞʝʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ 

 

 
ʈʠʩʫʥʦʢ 3.11 - ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ SECAM 

 

 ʆʜʥʘ ʠʟ ʥʠʭ ï ʅʏ ʢʦʨʨʝʢʮʠʷ (ʨʠʩʫʥʦʢ 3.11.ʘ), ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʦʤ 

ʜʣʷ ʏʄ ʩʧʝʢʪʨʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʰʫʤʘ ʥʘ ʚʳʭʦʜʝ ʯʘʩʪʦʪʥʦʛʦ 

ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ï ʪʨʝʫʛʦʣʴʥʠʢʦʤ. ʊʦʛʜʘ ʤʘʢʩʠʤʫʤ ʰʫʤʘ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʠ, ʠʩʧʦʣʴʟʦʚʘʚ ʮʝʧʴ ʢʦʨʨʝʢʮʠʠ ʩ ɸʏʍ 2, ʤʦʞʥʦ ʜʦʩʪʠʯʴ 

ʟʘʤʝʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. ʆʜʥʘʢʦ ʚʝʨʭʥʠʝ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʘ 

ʪʘʢʞʝ ʙʫʜʫʪ ʧʦʜʘʚʣʝʥʳ. ʏʪʦʙʳ ʥʝ ʚʦʟʥʠʢʣʠ ʵʪʠ ʠʩʢʘʞʝʥʠʷ ʥʘ ʧʝʨʝʜʘʶʱʝʤ 

ʢʦʥʮʝ ʧʨʦʠʟʚʦʜʷʪ ʧʨʝʜʢʦʨʨʝʢʮʠʶ 3, ʢʦʪʦʨʘʷ ʧʦʜʥʠʤʘʝʪ ɺʏ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʧʝʢʪʨʘ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʩʪʦʣʴʢʦ, ʥʘ ʩʢʦʣʴʢʦ ʦʥʠ ʙʫʜʫʪ ʧʦʜʘʚʣʝʥʳ 

ʚ ʧʨʠʝʤʥʠʢʝ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʠʛʥʘʣʘ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʥʦ ʰʫʤʳ ʢʘʥʘʣʘ 



ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʜʘʚʣʝʥʳ. ɽʱʝ ʦʜʠʥ ʚʠʜ ʢʦʨʨʝʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ ʏɼ ʠ ʧʦʪʦʤʫ 

ʧʦʣʫʯʠʣ ʫʩʣʦʚʥʦʝ ʥʘʟʚʘʥʠʝ ɺʏ ʢʦʨʨʝʢʮʠʠ (ʨʠʩʫʥʦʢ 3.11.ʙ). ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʤʝʭʘʥʠʟʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʰʫʤʘ ʥʘ ʚʳʭʦʜ ʏɼ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʤʝʭʦʡ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʘʤʧʣʠʪʫʜʳ ʰʫʤʘ ʠ 

ʨʘʟʥʦʩʪʠ ʯʘʩʪʦʪ ʝʛʦ ʠ ʩʠʛʥʘʣʘ. ʇʦʵʪʦʤʫ ʚ ʪʝʣʝʚʠʟʦʨʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʮʝʧʴʶ 

ʧʦʜʘʚʣʷʶʪ ɺʏ ʩʦʩʪʘʚʣʷʶʱʠʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʘ ʥʘ ʧʝʨʝʜʘʶʱʝʡ 

ʩʪʦʨʦʥʝ ʠʭ ʧʦʜʥʠʤʘʶʪ.  

ʇʨʝʜʠʩʢʘʞʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ 3 ʩʚʦʜʠʪʩʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʘʤʧʣʠʪʫʜʳ ʏʄ ʩʠʛʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʜʝʚʠʘʮʠʠ, ʪ.ʝ. ʩʠʛʥʘʣ 

ʮʚʝʪʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʝ ʠ ɸʄ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ɺʏ 

ʢʦʨʨʝʢʪʦʨ ɸʄ ʠʩʯʝʟʘʝʪ ʠ ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʜʘʝʪ ʟʘʤʝʪʥʳʡ ʚʳʠʛʨʳʰ ʥʝ ʜʣʷ ʚʩʝʭ ʮʚʝʪʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʯʘʩʪʦʪʘ ʥʘʩʪʨʦʡʢʠ 

ʢʦʨʨʝʢʪʦʨʘ ʧʦʩʪʦʷʥʥʘ, ʘ ʯʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʡ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʮʚʝʪʘ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʧʝʨʝʰʣʠ ʥʘ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ 

ʮʚʝʪʥʦʩʪʠ ʥʘ ʜʚʫʭ ʨʘʟʥʳʭ ʧʦʜʥʝʩʫʱʠʭ: ʢʨʘʩʥʳʡ 4406,25 ʢɻʮ (282 fʩʪʨ), ʩʠʥʠʡ 

4250 ʢɻʮ (272 fʩʪʨ), ʘ ʮʝʧʴ ʢʦʨʨʝʢʮʠʠ ʥʘʩʪʨʘʠʚʘʶʪ ʥʘ ʯʘʩʪʦʪʫ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʤʝʞʜʫ ʧʦʜʥʝʩʫʱʠʤʠ ï 4286 ʢɻʮ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʩʠʩʪʝʤʳ SECAM:  

1. ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʳ ʧʝʨʝʢʨʝʩʪʥʳʝ ʠʩʢʘʞʝʥʠʷ ʤʝʞʜʫ 

ʩʠʛʥʘʣʘʤʠ ʮʚʝʪʥʦʩʪʠ, ʭʦʪʷ ʠʟ-ʟʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʨʘʙʦʪʳ ʢʦʤʤʫʪʘʪʦʨʦʚ ʦʥʠ ʚʩʝ-

ʪʘʢʠ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ; 

2. ʅʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʦʚʳʤ ʠʩʢʘʞʝʥʠʷʤ (ʜʣʷ NTSC ï 

10-12
0
);  

3. ʄʝʥʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1.ɹʦʣʴʰʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʬʣʫʢʪʫʘʮʠʦʥʥʳʤ ʧʦʤʝʭʘʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʩʠʛʥʘʣʘʭ; 

2.ʍʫʜʰʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ: ʚ ʯʝʨʥʦ-ʙʝʣʳʭ ʪʝʣʝʚʠʟʦʨʘʭ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʝʞʝʢʮʠʠ 

ʧʦʜʥʝʩʫʱʠʭ ʝʝ ʩʪʨʫʢʪʫʨʘ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʥʘ; 

3.ʉʠʣʴʥʝʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʝʨʝʢʨʝʩʪʥʳʝ ʠʩʢʘʞʝʥʠʷ ʷʨʢʦʩʪʴ-ʮʚʝʪʥʦʩʪʴ; 

4.ʍʫʞʝ ʮʚʝʪʦʚʘʷ ʯʝʪʢʦʩʪʴ ʠʟ-ʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʮʚʝʪʦʚ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ ʥʘʩʳʱʝʥʥʳʭ ʮʚʝʪʦʚ ï 

ʧʦʣʫʯʘʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʮʚʝʪʦʚ. 

 

3. ʂʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ SECAM 

 

    ʂʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ SECAM (ʨʠʩʫʥʦʢ 3.12) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟ ʠʩʭʦʜʥʳʭ ʮʚʝʪʦʚ ER, EB ʠ EG ʧʦʣʥʦʛʦ ʚʠʜʝʦʩʠʛʥʘʣʘ 

ʩʦʜʝʨʞʘʱʝʛʦ ʷʨʢʦʩʪʥʦʡ ʩʠʛʥʘʣ EY , ʩʠʛʥʘʣ ʮʚʝʪʥʦʩʪʠ US ʠ ʩʠʛʥʘʣ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ: 

ʃɿ ï ʣʠʥʠʷ ʟʘʜʝʨʞʢʠ 

ʂ -ʢʦʤʤʫʪʘʪʦʨ 

ʌʅʏ ïʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ ʩ ʯʘʩʪʦʪʦʡ ʩʨʝʟʘ 1.5 ʄɻʮ 

ɸʆ ï ʘʤʧʣʠʪʫʜʥʳʡ ʦʛʨʘʥʠʯʠʪʝʣʴ 

ʉʌʋ ï ʩʭʝʤʘ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʷ 

ʌɼ ïʬʘʟʦʚʳʡ ʜʝʪʝʢʪʦʨ 



ʏʄɻ ïʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʛʝʥʝʨʘʪʦʨ 

ʌʀʉ ïʬʦʨʤʠʨʦʚʘʪʝʣʴ ʠʤʧʫʣʴʩʦʚ ʩʨʳʚʘ 

ʂʌ ïʢʦʤʤʫʪʘʪʦʨ ʬʘʟʳ 

ɻʂʀ ïʛʝʥʝʨʘʪʦʨ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ 

ʂɻ ïʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ; 

ɻʋʀ ï ʛʝʥʝʨʘʪʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ; 

ʋʇʇ ïʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʚʣʝʥʠʷ ʧʦʜʥʝʩʫʱʠʭ; 

ʂʇʀ ïʢʦʨʨʝʢʪʦʨ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʩʢʘʞʝʥʠʡ ʷʨʢʦʩʪʴ-ʮʚʝʪʥʦʩʪʴ 

 

 
 
ʈʠʩʫʥʦʢ 3.12- ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʜʝʨʘ ʩʠʩʪʝʤʳ SECAM 
 

     ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʝʨʚʠʯʥʳʝ ʩʠʛʥʘʣʳ ER, EB ʠ EG ʧʦʩʪʫʧʘʶʪ ʥʘ ʤʘʪʨʠʮʫ, ʛʜʝ ʠʟ ʥʠʭ ʦʙʨʘʟʫʝʪʩʷ 

ʷʨʢʦʩʪʥʦʡ ʠ 2 ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʘ.  

     ʎʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ DR ʠ DB ʯʝʨʝʟ ʮʝʧʠ ʅʏ ʧʨʝʜʳʩʢʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʘ ʮʚʝʪʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ɺʏ ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ (ʂ). ʂʦʤʤʫʪʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʦʯʝʨʝʜʥʫʶ ʧʝʨʝʜʘʯʫ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʩʪʨʦʢʫ, ʪ.ʝ. ʦʜʥʘ ʩʪʨʦʢʘ ʧʝʨʝʜʘʝʪ ʢʨʘʩʥʳʡ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ, ʘ ʜʨʫʛʘʷ ʩʠʥʠʡ. ʉ ʚʳʭʦʜʘ ʢʦʤʤʫʪʘʪʦʨʘ ʩʠʛʥʘʣ ʯʝʨʝʟ 

ʌʅʏ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʧʝʢʪʨ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʫʩʪʨʘʥʷʝʪ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʧʦʤʝʭʠ ʦʪ ʨʘʙʦʪʳ ʢʦʤʤʫʪʘʪʦʨʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ 

ʘʤʧʣʠʪʫʜʥʦʛʦ ʦʛʨʘʥʠʯʠʪʝʣʷ (ɸʆ), ʚ ʢʦʪʦʨʦʤ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚʳʙʨʦʩʳ ʩʠʛʥʘʣʘ, 

ʚʳʟʚʘʥʥʳʝ ʅʏ ʧʨʝʜʳʩʢʘʞʝʥʠʷʤʠ. ʉ ʚʳʭʦʜʘ ɸʆ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʯʘʩʪʦʪʥʳʡ 

ʤʦʜʫʣʷʪʦʨ (ʏʄɻ), ʥʘ ʚʭʦʜʝ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʝʥʘ ʩʭʝʤʘ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʷ (ʉʌʋ). 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʯʘʩʪʦʪʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ ʚ ʩʠʩʪʝʤʝ SECAM ʷʚʣʷʝʪʩʷ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘʤʠ DR ʠ DB ʜʚʫʭ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʯʘʩʪʦʪʝ 



ʧʦʜʥʝʩʫʱʠʭ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʜʥʝʩʫʱʠʭ (4406,25 Ñ 2 ʢɻʮ ʜʣʷ ʢʨʘʩʥʦʛʦ ʠ 4250 Ñ 2 

ʢɻʮ ʜʣʷ ʩʠʥʝʛʦ). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʘʢʠʭ ʯʘʩʪʦʪ ʥʝʚʦʟʤʦʞʥʘ, 

ʧʦʵʪʦʤʫ ʚ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʧʫʣʴʩʥʘʷ ʘʚʪʦʧʦʜʩʪʨʦʡʢʘ ʯʘʩʪʦʪʳ ʬʘʟʦʚʳʤ 

ʜʝʪʝʢʪʦʨʦʤ (ʌɼ) ʧʦ ʵʪʘʣʦʥʥʳʤ ʢʚʘʨʮʝʚʳʤ ʛʝʥʝʨʘʪʦʨʘʤ (ʂɻ), ʢʦʪʦʨʳʝ 

ʧʦʦʯʝʨʝʜʥʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ ʩʪʨʦʢ ʢʦʤʤʫʪʘʪʦʨʦʤ (ʂ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʜʩʪʨʦʡʢʠ ʏʄɻ ʧʦ ʵʪʘʣʦʥʥʦʤʫ ʛʝʥʝʨʘʪʦʨʫ ʥʝ ʪʦʣʴʢʦ ʧʦ ʯʘʩʪʦʪʝ, ʥʦ ʠ ʬʘʟʝ ʚ 

ʥʘʯʘʣʝ ʩʪʨʦʢʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʠʤʧʫʣʴʩʦʚ ʩʨʳʚʘ (ʌʀʉ), 

ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪ ʛʝʥʝʨʘʪʦʨ ʚʩʝʛʜʘ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʘʟʳ. ɼʘʣʝʝ ʩʠʛʥʘʣ ʩ 

ʚʳʭʦʜʘ ʏʄɻ ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʦʤʤʫʪʘʪʦʨ ʬʘʟʳ (ʂʌ), ʢʦʪʦʨʳʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʝʥʝʨʘʪʦʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ (ɻʋʀ) ʤʝʥʷʝʪ ʟʥʘʯʝʥʠʝ ʬʘʟʳ ʮʚʝʪʦʚʳʭ 

ʧʦʜʥʝʩʫʱʠʭ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʟʘʤʝʪʥʦʩʪʠ ʥʘ ʵʢʨʘʥʝ. ʉ ʚʳʭʦʜʘ 

ʂʌ ʩʠʛʥʘʣ ʯʝʨʝʟ ʮʝʧʴ ɺʏ ʧʨʝʜʳʩʢʘʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦʶ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, ʧʦʩʪʫʧʘʝʪ ʚ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʚʣʝʥʠʷ 

ʧʦʜʥʝʩʫʱʠʭ (ʋʇʇ). ʋʇʇ ʧʦʜʘʚʣʷʝʪ ʧʦʜʥʝʩʫʱʠʝ ʥʘ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʫʧʨʘʚʣʷʶʱʠʭ 

ʠʤʧʫʣʴʩʦʚ (ɻʋʀ). ɼʘʣʝʝ ʩʠʛʘʣ ʮʚʝʪʥʦʩʪʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ 

ʩʫʤʤʘʪʦʨʘ, ʛʜʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʠʛʥʘʣʦʤ ʷʨʢʦʩʪʠ. 

ʗʨʢʦʩʪʥʦʡ ʩʠʛʥʘʣ ʯʝʨʝʟ ʣʠʥʠʶ ʟʘʜʝʨʞʢʠ (ʃɿ) ʥʘ 04-07 ʤʢʩ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʟʘʜʝʨʞʢʠ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʦʨʨʝʢʪʦʨ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʩʢʘʞʝʥʠʡ (ʂʇʀ). ʂʇʀ ʫʤʝʥʴʰʘʝʪ 

ʚʣʠʷʥʠʝ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ ʥʘ ʩʠʛʥʘʣ ʮʚʝʪʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʮʚʝʪʦʚʳʝ ʧʦʜʥʝʩʫʱʠʝ 

ʮʚʝʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ. ʉ ʚʳʭʦʜʘ ʂʇʀ ʷʨʢʦʩʪʥʦʡ 

ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʫʤʤʘʪʦʨ, ʛʜʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʠʛʥʘʣʦʤ ʮʚʝʪʥʦʩʪʠ ʠ 

ʩʠʛʥʘʣʦʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʘ (ʉʉʇ) ʠ ʟʘʪʝʤ ʧʝʨʝʜʘʝʪʩʷ ʚ ʵʬʠʨ. 

 

 4.ɼʝʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ SECAM. 

 

    ɼʝʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʨʠʩʫʥʦʢ 3.13), ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ 

ʧʦʣʥʦʛʦ ʮʚʝʪʥʦʛʦ ʊɺ ʩʠʛʥʘʣʘ (ʢʦʤʧʦʟʠʪʥʦʛʦ) ʠʩʭʦʜʥʳʭ RGB ʩʠʛʥʘʣʦʚ. 

ɼʝʢʦʜʝʨ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʟʣʦʚ: 

ɺɼ -ʚʠʜʝʦʜʝʪʝʢʪʦʨ; 

ʇʌ ïʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ; 

ʃɿ ïʣʠʥʠʷ ʟʘʜʝʨʞʢʠ; 

ɸʆ ïʘʤʧʣʠʪʫʜʥʳʡ ʦʛʨʘʥʠʯʠʪʝʣʴ; 

ʕʂ ïɻ ʣʝʢʪʨʦʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ; 

ɻʂʀ ïʛʝʥʝʨʘʪʦʨ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ; 

ʈʌ ïʨʝʞʝʢʪʦʨʥʳʡ ʬʠʣʴʪʨ; 

ʏɼ ïʯʘʩʪʦʪʥʳʡ ʜʝʪʝʢʪʦʨ 

 



 
 
ʈʠʩʫʥʦʢ 3.13- ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʝʢʦʜʝʨʘ ʩʠʩʪʝʤʳ SECAM 
     

      ɼʝʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ SECAM, ʪʘʢʞʝ ʢʘʢ ʠ ʢʦʜʠʨʫʶʱʝʝ, ʩʦʜʝʨʞʠʪ 2 

ʢʘʥʘʣʘ: ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʮʚʝʪʥʦʩʪʠ. 

ʉʭʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʣʥʳʡ ʮʚʝʪʦʚʦʡ ʩʠʛʥʘʣ Uʧ ʩ 

ʚʠʜʝʦʜʝʪʝʢʪʦʨʘ (ɺɼ) ʚʳʜʝʣʷʝʪʩʷ ʧʦʣʦʩʦʚʳʤ ʬʠʣʴʪʨʦʤ (ʇʌ) ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ɺʏ 

ʢʦʨʨʝʢʪʦʨ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʚʳʰʘʝʪ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ. ɸʏʍ ɺʏ ʢʦʨʨʝʢʪʦʨʘ ʦʙʨʘʪʥʘ ɸʏʍ ʮʝʧʠ ɺʏ ʧʨʝʜʳʩʢʘʞʝʥʠʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ ʫʨʦʚʝʥʴ ʧʦʤʝʭ ʩʥʠʞʘʝʪʩʷ ʥʘ 

8 ʜɹ. ʉ ʚʳʭʦʜʘ ʢʦʨʨʝʢʪʦʨʘ ʩʠʛʥʘʣ ʯʝʨʝʟ ʘʤʧʣʠʪʫʜʥʳʡ ʦʛʨʘʥʠʯʠʪʝʣʴ (ɸʆ), 

ʧʦʜʘʚʣʷʶʱʠʡ ʧʘʨʘʟʠʪʥʫʶ ʘʤʧʣʠʪʫʜʥʫʶ ʤʦʜʫʣʷʮʠʶ ʧʦʜʥʝʩʫʱʠʭ, ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʚʭʦʜ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ ʥʘ ʩʪʨʦʢʫ (ʃɿ 64 ʤʢʩ) ʠ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʦʤʤʫʪʘʪʦʨʘ (ʕʂ). ʅɸ ʚʪʦʨʦʡ ʚʭʦʜ ʕʂ ʧʦʩʪʫʧʘʝʪ, ʟʘʜʝʨʞʘʥʥʳʡ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʪʨʦʢʠ, ʩʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʃɿ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʜʝʢʦʜʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʮʚʝʪʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘ ʥʝʛʦ ʧʦʩʪʫʧʘʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʘ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʘ, ʘ ʧʦʩʢʦʣʴʢʫ ʚ SECAM 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʩʪʨʦʢʫ, ʪʦ ʃɿ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʚʥʠʪʴ 

ʵʪʠ ʩʠʛʥʘʣʳ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʢʘ 1 ʩʠʛʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘʧʨʷʤʫʶ, ʧʨʝʜʳʜʫʱʠʡ 

ʧʦʩʪʫʧʘʝʪ ʩ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ, ʘ ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʤʝʥʷʝʪʩʷ ʯʝʨʝʟ ʩʪʨʦʢʫ, ʪʦ ʕʂ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʘʚʣʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʡ ʩʠʛʥʘʣ ʥʘ ʩʚʦʡ ʮʚʝʪʦʚʦʡ ʢʘʥʘʣ. ʋʧʨʘʚʣʝʥʠʝ ʕʂ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʧʫʣʴʩʘʤʠ ʩ ʛʝʥʝʨʘʪʦʨʘ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ (ɻʂʀ). 

ɼʘʣʝʝ ʩʠʛʥʘʣʳ ʩ ʚʳʭʦʜʘ ʕʂ ʯʝʨʝʟ ɸʆ, ʧʦʜʘʚʣʷʶʱʠʝ ʧʦʤʝʭʠ ʠ ʧʘʨʘʟʠʪʥʫʶ 

ʘʤʧʣʠʪʫʜʥʫʶ ʤʦʜʫʣʷʮʠʶ, ʚʳʟʚʘʥʥʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ɸʏʍ ʃɿ, ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʦʪʥʳʝ ʜʝʪʝʢʪʦʨʳ.  

ʇʦʩʣʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʅʏ ʢʦʨʨʝʢʮʠʠ, 

ʧʦʚʳʰʘʶʱʝʡ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʝʱʝ ʥʘ 10 ʜɹ. ɸʏʍ ʢʦʨʨʝʢʪʦʨʦʚ ʦʙʨʘʪʥʳ 

ɸʏʍ ʮʝʧʝʡ ʧʨʝʜʳʩʢʘʞʝʥʠʡ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ.  

ɼʘʣʝʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʤʘʪʨʠʮʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʨʘʟʥʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʜʘʣʝʝ ʥʘ ʮʚʝʪʥʦʡ ʢʠʥʝʩʢʦʧ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʕʂ ʥʝʦʙʭʦʜʠʤʘ ʝʛʦ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦ ʪʠʧʫ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʕʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 



ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʮʚʝʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ SR ʠ SB, ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʮʚʝʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʋʎʉ). 

ʂʘʥʘʣ ʷʨʢʦʩʪʠ ʩʦʜʝʨʞʠʪ ʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʃɿ ʥʘ 0.4-0.7ʤʢʩ, ʢʦʪʦʨʘʷ 

ʚʳʨʘʚʥʠʚʘʝʪ ʟʘʧʘʟʜʳʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʢʘʥʘʣʝ ʮʚʝʪʥʦʩʪʠ, ʠ ʨʝʞʝʢʪʦʨʥʳʡ ʬʠʣʴʪʨ 

ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʮʚʝʪʦʚʳʭ ʧʦʜʥʝʩʫʱʠʭ ʚ ʷʨʢʦʩʪʥʦʤ ʢʘʥʘʣʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʠʭ ʟʘʤʝʪʥʦʩʪʴ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʚʠʟʦʨʘ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʞʝʢʮʠʷ ʥʝ ʫʭʫʜʰʘʣʘ ʯʝʪʢʦʩʪʴ ʯʝʨʥʦ-ʙʝʣʳʭ ʧʝʨʝʜʘʯ, ʦʥʘ 

ʦʪʢʣʶʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘ ʮʚʝʪʦʚʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

 

5. ʉʀʉʊɽʄɸ ʎʊɺ NTSC 
 

ʈʘʟʨʘʙʦʪʘʥʘ ʚ ʉʐɸ ʚ 1950-1953 ʛʛ. ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (National Television System Committee) ʠ ʫʪʚʝʨʞʜʝʥʘ ʚ ʩʪʨʘʥʝ ʢʘʢ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ. ʇʦʟʞʝ ʙʳʣʘ ʧʨʠʥʷʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʪʨʘʥ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʗʧʦʥʠʠ, ʂʦʨʝʝ ʠ ʜʨ. 

    ɺ NTSC, ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 

3.14, ʧʝʨʝʜʘʝʪʩʷ ʷʨʢʦʩʪʥʦʡ ʩʠʛʥʘʣ ʠ 2 ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ EI ʠ EQ. ʇʝʨʝʜʘʯʘ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʢʪʨʝ ʷʨʢʦʩʪʥʦʛʦ ʥʘ ʦʜʥʦʡ 

ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ fs=3.579545 ʄɻʮ (ʨʠʩʫʥʦʢ 3.14.ʘ). ʅʘʧʨʷʞʝʥʠʝ ʧʦʜʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʳ, ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʥʦʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʥʘʟʳʚʘʝʪʩʷ 

ʩʠʛʥʘʣʦʤ ʮʚʝʪʥʦʩʪʠ. ʉʫʤʤʘ ʩʠʛʥʘʣʦʚ ʷʨʢʦʩʪʠ EY ʠ ʩʠʛʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ Usʦʙʨʘʟʫʝʪ ʧʦʣʥʳʡ ʮʚʝʪʦʚʦʡ ʩʠʛʥʘʣ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʜʫʣʠʨʦʚʘʪʴ 

ʜʚʫʤʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʦʜʥʫ ʧʦʜʥʝʩʫʱʫʶ ʯʘʩʪʦʪʫ 

ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʢʚʘʜʨʘʪʫʨʥʦʡ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ. ʉʫʱʥʦʩʪʴ ʝʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʤʤʠʨʦʚʘʥʠʠ ʜʚʫʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ uR-Y ʠ uB-

Y, ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʢʘʞʜʳʤ ʠʟ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʦʪʜʝʣʴʥʳʭ 

ʘʤʧʣʠʪʫʜʥʳʭ ʤʦʜʫʣʷʪʦʨʘʭ. ʇʦʜʥʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʥʘ ʤʦʜʫʣʷʪʦʨʳ ʧʦʩʪʫʧʘʝʪ ʚ 

ʢʚʘʜʨʘʪʫʨʝ, ʪ.ʝ. ʩ ʬʘʟʦʚʳʤ ʩʜʚʠʛʦʤ 90
0
. ʇʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʥʳʤ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʧʦ ʬʘʟʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʘʟʘ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ Us (ʨʠʩʫʥʦʢ 3.14) ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʚʝʪʝ, ʘ 

ʘʤʧʣʠʪʫʜʘ Us ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʥʘʩʳʱʝʥʥʦʩʪʴ.   

 



 
ʈʠʩʫʥʦʢ 3.14- ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʎʊɺ NTSC 
 

      ɺ ʩʠʩʪʝʤʝ NTSC ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʣʘʥʩʥʳʝ ʤʦʜʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ, ʧʦʜʘʚʣʷʷ 

ʩʘʤʫ ʧʦʜʥʝʩʫʱʫʶ ʠ, ʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʙʦʢʦʚʳʝ ʧʦʣʦʩʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʢ 

ʤʠʥʠʤʫʤ ʚ 2 ʨʘʟʘ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʘʭ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʝʛʦ 

ʟʘʤʝʪʥʦʩʪʴ ʥʘ ʯʝʨʥʦ-ʙʝʣʦʤ ʪʝʣʝʚʠʟʦʨʝ, ʘ ʥʘ ʥʝʦʢʨʘʰʝʥʥʳʭ ʜʝʪʘʣʷʭ ʦʥ ʚʦʦʙʱʝ = 

0 (ʨʠʩʫʥʦʢ 3.14.ʙ). ʅʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʩ ʧʦʤʦʱʴʶ ʩʠʥʭʨʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʮʚʝʪʥʦʩʪʠ. ɼʣʷ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʳʭ 

ʜʝʪʝʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʩʠʥʬʘʟʥʦ ʩ 

ʧʦʜʥʝʩʫʱʝʡ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʧʦʜʥʝʩʫʱʘʷ ʧʨʠ ʙʘʣʘʥʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʥʝ ʧʝʨʝʜʘʝʪʩʷ, 

ʪʦ ʚʦ ʚʨʝʤʷ ʩʪʨʦʯʥʦʛʦ ʛʘʩʷʱʝʛʦ ʠʤʧʫʣʴʩʘ ʧʦʩʣʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʛʦ ʧʝʨʝʜʘʝʪʩʷ 

ʩʠʛʥʘʣ ʮʚʝʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ï ʧʘʢʝʪ ʢʦʣʝʙʘʥʠʡ ʧʦʜʥʝʩʫʱʝʡ ʠʟ 8-10 

ʧʝʨʠʦʜʦʚ ï ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʮʚʝʪʦʚʘʷ ʚʩʧʳʰʢʘ (ʨʠʩʫʥʦʢ 3.14.ʚ)  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʤʝʪʥʦʩʪʠ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ ʥʘ ʯʝʨʥʦ-ʙʝʣʦʤ ʪʝʣʝʚʠʟʦʨʝ ʩʧʝʢʪʨ 

ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʩʪʠ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ fʛʨ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʤʝʞʜʫ fʛʨ ʠ fS ʜʦʣʞʥʘ ʧʦʤʝʱʘʪʴʩʷ ʙʦʢʦʚʘʷ ʧʦʣʦʩʘ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, 

ʯʪʦʙʳ ʦʥ ʚʝʩʴ ʨʘʟʤʝʩʪʠʣʩʷ ʚ ʩʧʝʢʪʨʝ ʷʨʢʦʩʪʥʦʛʦ. ʊ.ʢ. ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʣʦʩʘ ɺ 0,6 

ʄɻʮ, ʘ fʛʨ = 4,18 ʄɻʮ, fS = 3,58 ʄɻʮ. ʏʪʦʙʳ ʝʱʝ ʩʥʠʟʠʪʴ ʟʘʤʝʪʥʦʩʪʴ ʩʠʛʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ fS = (2n+1)fz/2. ʊʦʛʜʘ ʚ ʠʥʪʝʨʚʘʣʝ ʩʪʨʦʢʠ 

ʨʘʟʤʝʱʘʝʪʩʷ ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ ʧʦʣʫʧʝʨʠʦʜʦʚ ʧʦʜʥʝʩʫʱʝʡ, ʠ ʨʠʩʫʥʦʢ ʦʪ ʧʦʤʝʭʠ 

ʠʤʝʝʪ ʚʠʜ ʰʘʭʤʘʪʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʫʯʘʩʪʢʦʚ (ʨʠʩʫʥʦʢ 3.14.ʙ). 

ɺ ʩʤʝʞʥʳʭ ʢʘʜʨʘʭ ʧʦʣʷʨʥʦʩʪʴ ʧʦʜʥʝʩʫʱʝʡ ʤʝʥʷʝʪʩʷ ʥʘ 180
0
 (ʨʠʩʫʥʦʢ 3.14.ʘ) ʠ 

ʫʯʘʩʪʢʠ ʧʦʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ, ʪ.ʝ. ʚ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʘʪʝʣʷ ʧʦʤʝʭʘ 

ʩʢʦʤʧʝʥʩʠʨʫʝʪʩʷ. 



 
ʈʠʩʫʥʦʢ 3.15. ʄʝʪʦʜ ʫʤʝʥʴʰʝʥʠʷ ʟʘʤʝʪʥʦʩʪʠ ʧʦʤʝʭʠ ʦʪ ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ 
 

    ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʦʯʥʦ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʩʪʨʦʯʥʳʤʠ ʠ ʢʘʜʨʦʚʳʤʠ ʛʘʨʤʦʥʠʢʘʤʠ 

ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʨʘʟʜʝʣʠʪʴ ʵʪʠ ʜʚʘ 

ʩʧʝʢʪʨʘ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ ʚ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨʝ 

ʜʝʣʝʥʠʝʤ ʜʚʦʡʥʦʡ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ ï ʧʦʵʪʦʤʫ ʚʳʙʨʘʣʠ 455 fʩʪʨ = 3,579545 ʄɻʮ. 

ʅʦ ʚʳʙʦʨ ʪʘʢʦʡ ʧʦʜʥʝʩʫʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ ʣʠʰʴ 0,6 ʄɻʮ ʩʠʛʥʘʣʘ 

ʮʚʝʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʮʚʝʪʦʚʘʷ ʯʝʪʢʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʇʦʩʣʝ ʤʥʦʞʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʰʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʜʘʚʘʪʴʥʠʞʥʶʶ ʙʦʢʦʚʫʶ ʰʠʨʠʥʦʡ 1,3 ʄɻʮ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʭʫʜʰʝʥʠʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ɺ ʩʠʩʪʝʤʝ NTSC ʧʝʨʝʜʘʶʪ ʦʜʠʥ ʫʟʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ ʩ ʧʦʣʦʩʦʡ 

0,6 ʄɻʮ (EQ), ʘ ʚʪʦʨʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ï 1,3 ʄɻʮ (EI), ʧʨʠʯʝʤ ʧʝʨʝʢʨʝʩʪʥʳʝ 

ʧʦʤʝʭʠ ʙʫʜʫʪ ʚ ʩʧʝʢʪʨʝ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʘʭ, ʛʜʝ ʧʦʜʘʚʣʝʥʘ ʦʜʥʘ 

ʙʦʢʦʚʘʷ, ʪ.ʝ. ʚʥʝ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʌʅʏ (0,6ʄɻʮ).  

   ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: 

 - ʭʦʨʦʰʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʟʘ ʩʯʝʪ ʞʝʩʪʢʦʡ ʩʚʷʟʠ ʯʘʩʪʦʪ ʨʘʟʚʝʨʪʢʠ ʩ ʧʦʜʥʝʩʫʱʝʡ 

ʠ ʫʜʘʯʥʦʛʦ ʚʳʙʦʨʘ ʧʦʜʥʝʩʫʱʝʡ; 

- ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʥʘʣʘ ï ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʘʭ 

ʮʚʝʪʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ; 

- ʚʳʩʦʢʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʥʘʣʘ ʮʚʝʪʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. 

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʠʩʢʘʞʝʥʠʷʤ ʘʤʧʣʠʪʫʜʳ ʠ ʬʘʟʳ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʡ ʤʦʜʫʣʷʮʠʠ 

ʝʛʦ ʩʠʛʥʘʣʦʤ ʷʨʢʦʩʪʠ, ʯʪʦ ʚʣʝʯʝʪ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʨʘʟʥʦʡ ʥʘ ʨʘʟʥʦʷʨʢʠʭ ʫʯʘʩʪʢʘʭ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʠʟ-ʟʘ ʥʝʪʦʯʥʦʡ ʨʘʙʦʪʳ ʟʚʝʥʴʝʚ 

ʩʠʩʪʝʤʳ, ʘ ʧʦʪʦʤʫ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ 

ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ ʘʧʧʘʨʘʪʫʨʫ. 

 

6. ʉʀʉʊɽʄɸ ʎʊ PAL 
     

ʈʘʟʨʘʙʦʪʘʥʘ ʥʝʤʝʮʢʦʡ ʬʠʨʤʦʡ Telefunken ʠ ʧʨʠʥʷʪʘ ʚ 1966 ʛ. ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʥʜʘʨʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ -ïʩʘʤʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʤʠʨʝ. ʅʘʟʚʘʥʘ ʧʦ ʘʥʛʣʠʡʩʢʦʡ ʬʨʘʟʝ ñPhase 



Alternation Lineò ï ʯʝʨʝʜʦʚʘʥʠʝ ʬʘʟʳ ʧʦ ʩʪʨʦʢʘʤ. ʄʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʫʜʘʯʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ NTSC. ɺ PAL ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ ʩʠʛʥʘʣʳ, ʯʪʦ 

ʠ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ ʎʊ, ʠ ʢʚʘʜʨʘʪʫʨʥʘʷ ʤʦʜʫʣʷʮʠʷ, ʘ ʦʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ ʬʘʟʘ 

ʦʜʥʦʡ ʠʟ ʢʚʘʜʨʘʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ ʦʪ ʩʪʨʦʢʠ ʢ ʩʪʨʦʢʝ 

ʤʝʥʷʝʪʩʷ ʥʘ 180
0
, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʩʠʩʪʝʤʳ NTSC ï 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʦʚʳʤ ʠʩʢʘʞʝʥʠʷʤ, ʠ ʜʘʝʪ ʨʷʜ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ.  

     ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʮʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʩʪʨʦʢʘʭ ʠ 

ʧʨʠʤʝʨʳ ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.16 

  
ʈʠʩʫʥʦʢ3.16 - ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʧʝʨʝʜʘʯʠ ʮʚʝʪʘ ʚ ʩʠcʪʝʤʝ PAL 

 

     ʉ ʧʦʤʦʱʴʶ ʃɿ ʥʘ ʩʪʨʦʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʟʘʧʦʤʠʥʘʥʠʝè ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʩʪʠ, 

ʘ ʟʘʪʝʤ ʦʙʘ ʩʠʛʥʘʣʘ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ ʚʳʯʠʪʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʝʤʥʠʢʝ 

ʤʦʞʥʦ ʦʙʳʯʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʨʘʟʜʝʣʠʪʴ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ. ʅʦ ʪʘʢ ʢʘʢ ʥʘ 

ʦʙʳʯʥʳʝ ʜʝʪʝʢʪʦʨʳ ʥʘʜʦ ʧʦʜʘʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʫʶ ʥʝʩʫʱʫʶ, ʪʦ ʠʭ ʩʪʦʠʤʦʩʪʴ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʩʠʥʭʨʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʠ ʧʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢʞʝ, ʢʘʢ ʠ ʚ NTSC. ʆʜʥʘʢʦ ʠʩʢʘʞʝʥʠʝ ʮʚʝʪʘ ʠʟ-ʟʘ ʬʘʟʦʚʳʭ ʦʰʠʙʦʢ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʬʘʟʳ ʯʝʨʝʟ ʩʪʨʦʢʫ ʧʦʟʚʦʣʷʝʪ 

ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʧʦʤʝʭʠ ʟʘ ʩʯʝʪ ʫʩʨʝʜʥʝʥʠʷ ʬʘʟʦʚʦʡ ʦʰʠʙʢʠ ʚ 2 

ʩʦʩʝʜʥʠʭ ʩʪʨʦʢʘʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.17 

 
 

ʈʠʩʫʥʦʢ 3.17 - ʂʦʤʧʝʥʩʘʮʠʷ ʬʘʟʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʠʩʪʝʤʝ PAL 
 

    ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʤʝʭ ʥʘ ʩʠʛʥʘʣʳ 2 ʩʪʨʦʢ ʠ 

ʙʦʣʝʝ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ, ʪ.ʝ. ʮʚʝʪʦʚʦʡ ʪʦʥ, ʚʩʝʛʜʘ 

ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ ʨʘʟʥʠʮʘ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʧʨʠʯʝʤ ʯʝʤ ʙʦʣʴʰʝ ʬʘʟʦʚʳʡ ʩʜʚʠʛ, ʪʝʤ ʙʦʣʴʰʝ ʠʟʤʝʥʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ PAL ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.18 

 



 
 

ʈʠʩʫʥʦʢ 3.18 - ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ PAL 

 

     ʉʭʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʠʛʥʘʣʳ ʧʝʨʚʠʯʥʳʭ ʮʚʝʪʦʚ ER , EG, EB ʚ 

ʢʦʜʠʨʫʶʱʝʡ ʤʘʪʨʠʮʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʷʨʢʦʩʪʥʦʡ ʠ 2 ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʘ 

EY, EI=(R-Y) ʠ EQ=(B-Y). ɼʘʣʝʝ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʧʝʨʚʳʝ 

ʚʭʦʜʳ ʙʘʣʘʥʩʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ, ʘ ʥʘ ʠʭ ʚʪʦʨʳʝ ʚʭʦʜʳ ʚ ʢʚʘʜʨʘʪʫʨʝ (ʩʦ ʩʜʚʠʛʦʤ 

90
0
) ʧʦʜʘʝʪʩʷ ʯʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʩ ʚʭʦʜʘ ʛʝʥʝʨʘʪʦʨʘ 

ʧʦʜʥʝʩʫʱʝʡ fS. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʩʠʩʪʝʤʳ NTSC 

(ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʦʚʳʤ ʠʩʢʘʞʝʥʠʷʤ) ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʤʤʫʪʘʪʦʨʘ ʬʘʟʳ ʦʪ ʩʪʨʦʢʠ ʫ ʩʪʨʦʢʝ ʤʝʥʷʝʪʩʷ ʬʘʟʘ ʧʦʜʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ 

ʤʦʜʫʣʷʪʦʨʘ ʮʚʝʪʦʨʘʟʥʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ (EI), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʤʝʭ. ɼʘʣʝʝ 2 ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʫʧʘʶʪ 

ʥʘ ʚʭʦʜʳ ʩʫʤʤʘʪʦʨʘ, ʛʜʝ ʚʤʝʩʪʝ ʩ ʷʨʢʦʩʪʥʳʤ ʩʠʛʥʘʣʦʤ ʦʙʨʘʟʫʶʪ 

ʩʫʤʤʘʨʥʳʡ ʢʦʤʧʦʟʠʪʥʳʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʯʝʨʝʟ ʢʘʥʘʣ ʩʚʷʟʠ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʜʝʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʪʝʣʝʚʠʟʦʨʘ. 

 

     ɺ ʜʝʢʦʜʝʨʝ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʣʦʩʦʚʳʤ ʬʠʣʴʪʨʦʤ ʚʳʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨ 

ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʯʝʨʝʟ ʣʠʥʠʶ ʟʘʜʝʨʞʢʠ ʥʘ ʩʪʨʦʢʫ 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʦʜʥʠ ʚʭʦʜʳ ʩʫʤʤʘʪʦʨʦʚ ʩʠʛʥʘʣʦʚ I ʠ Q, ʘ ʥʘ ʚʪʦʨʳʝ ʚʭʦʜʳ ʵʪʠʭ 

ʩʫʤʤʘʪʦʨʦʚ ʧʦʩʪʫʧʘʶʪ ʵʪʠ ʞʝ ʩʠʛʥʘʣʳ ʚ ʧʨʦʪʠʚʦʬʘʟʝ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʫʤʤʘʪʦʨʦʚ ʠ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ ʥʘ ʩʪʨʦʢʫ ʫʜʘʝʪʩʷ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʬʘʟʦʚʫʶ 

ʦʰʠʙʢʫ ʮʚʝʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʝʛʦ ʟʝʨʢʘʣʴʥʳʤ ʩʠʛʥʘʣʦʤ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ. ɼʘʣʝʝ 

ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜʳ ʩʠʥʭʨʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʧʦʨʥʦʝ ʢʦʣʝʙʘʥʠʝ ʩʦ ʩʜʚʠʛʦʤ 90
0
, ʬʦʨʤʠʨʫʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʜʝʣʝʥʠʷ ʧʦʜʥʝʩʫʱʝʡ ʠʟ ʩʠʛʥʘʣʘ ʮʚʝʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɿʘʪʝʤ 

ʩ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʩ ʚʳʭʦʜʘ ʉɼ ʯʝʨʝʟ ʬʠʣʴʪʨʳ ʥʠʞʥʠʭ ʯʘʩʪʦʪ 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʜʝʢʦʜʠʨʫʶʱʫʶ ʤʘʪʨʠʮʫ, ʛʜʝ ʧʨʠ ʧʦʤʦʱʠ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʠʩʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ER , EG, EB, ʘ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʚʨʝʤʝʥʠ 

ʟʘʧʘʟʜʳʚʘʥʠʷ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʨʢʦʩʪʥʦʛʦ, ʚ ʷʨʢʦʩʪʥʦʤ 

ʢʘʥʘʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʃɿ ʥʘ 0.3é0.7 ʤʢʩ. 

     ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤʳ NTSC ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʛʥʘʣʦʚ ʮʚʝʪʥʦʩʪʠ ʥʘ ʯ-ʙ ʊɺ ʯʘʩʪʦʪʘ ʧʦʜʥʝʩʫʱʝʡ ʜʦʣʞʥʘ ʙʳʪʴ 

(2ʧ+1)fʩʪʨ/2. ɼʣʷ ʩʠʩʪʝʤʳ PAL ʵʪʦ ʥʝʧʨʠʝʤʣʝʤʦ, ʪ.ʢ. ʜʦʙʘʚʦʯʥʳʡ ʧʦʚʦʨʦʪ ʬʘʟʳ 

ʝʱʝ ʥʘ 180
0
 ʚ ʩʫʤʤʝ ʜʘʩʪ 360

0
, ʪ.ʝ. ʫʩʪʨʘʥʠʪ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʜʥʝʩʫʱʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ PAL ʧʦʜʥʝʩʫʱʘʷ ʥʘʠʤʝʥʝʝ ʟʘʤʝʪʥʘ, ʝʩʣʠ 



ʦʥʘ ʠʤʝʝʪ ʩʜʚʠʛ ʦʪʥʦʩʠʪʝʣʴʥʦ 284 ʛʘʨʤʦʥʠʢʠ fʩʪʨ ʥʘ ı + 25 ɻʮ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʠʩʪʝʤʳ PAL ʪʝ ʞʝ, ʯʪʦ ʠ ʫ NTSC: 

-ʭʦʨʦʰʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ c ʯʝʨʥʦ-ʙʝʣʳʤ ʊɺ 

-ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʥʦʩʪʠ,  

-ʚʳʩʦʢʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʣʫʢʪʫʘʮʠʦʥʥʳʤ ʧʦʤʝʭʘʤ,  

ʧʣʶʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ: 

-ʤʘʣʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʬʘʟʦʚʳʤ ʠʩʢʘʞʝʥʠʷʤ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ (ʜʦ 40
0
),  

-ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʯʘʩʪʠʯʥʦ ʧʦʜʘʚʣʝʥʥʦʡ ʚʝʨʭʥʝʡ ʙʦʢʦʚʦʡ ʧʦʣʦʩʦʡ ʦʙʝʠʭ 

ʢʚʘʜʨʘʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʮʚʝʪʥʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʪ.ʢ. ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʧʦʣʦʩʘ ʊɺ ʩʠʛʥʘʣʘ 5,5 ʄɻʮ; 

-ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦ 

ʫʤʝʥʴʰʘʝʪ ʧʝʨʝʢʨʝʩʪʥʳʝ ʧʦʤʝʭʠ ʚ ʢʘʥʘʣʝ ʮʚʝʪʥʦʩʪʠ, ʪ.ʢ. ʙʣʦʢ ʟʘʜʝʨʞʢʠ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʠ ʧʘʨʘʤʝʪʨʘʤ ʙʣʠʟʦʢ ʢ ʛʨʝʙʝʥʯʘʪʦʤʫ ʬʠʣʴʪʨʫ; 

-ʥʝʪ ʤʝʨʮʘʥʠʷ ʛʨʘʥʠʮ ʠʟ-ʟʘ ʟʘʜʝʨʞʢʠ ʥʘ ʩʪʨʦʢʫ, ʢʘʢ ʚ SECAM, ʪ.ʢ. ʮʚʝʪʥʦʩʪʠ 

ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʩʪʨʦʢ ʫʩʨʝʜʥʷʶʪʩʷ. 
ʂ ʥʝʜʦʩʪʘʪʢʘʤ PAL ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ NTSC ï ʃɿ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʮʚʝʪʦʚʦʡ ʯʝʪʢʦʩʪʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʟʘ 
ʩʯʝʪ ʫʩʨʝʜʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 2 ʩʦʩʝʜʥʠʭ ʩʪʨʦʢ. 

 

 
ʇʝʨʝʜʘʯʘ, ʧʨʠʝʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʪʝʣʝʚʠʜʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

 

1. ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʮʝʥʪʨʳ 

2. ʉʪʨʫʢʪʫʨʘ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ (ʢʘʤʝʨʥʳʡ ʢʘʥʘʣ) 

3. ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʟʝʤʥʦʛʦ ʊɺ ʚʝʱʘʥʠʷ     

4. ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 

5. ʈʘʟʥʦʚʠʜʥʦʩʪʠ  ʠ  ʦʩʥʦʚʥʳʝ  ʪʝʭʥʠʯʝʩʢʠʝ  ʧʘʨʘʤʝʪʨʳ  ʩʝʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

 
1. ʊɽʃɽɺʀɿʀʆʅʅʓɽ ʎɽʅʊʈʓ 

 
     ʊʝʣʝʮʝʥʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 
ʧʦʤʝʱʝʥʠʡ ʠ ʩʣʫʞʙ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʚʝʜʝʥʠʷ ʊɺ 
ʚʝʱʘʥʠʷ. ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʊʎ ʜʝʣʷʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʳʝ. 
ʇʨʦʛʨʘʤʤʥʳʝ ʨʘʩʧʦʣʘʛʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʪʫʜʠʷʤʠ ʠ ʜʨ. ʠʩʪʦʯʥʠʢʘʤʠ 
ʧʨʦʛʨʘʤʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 
ʩʚʦʝʡ ʩʝʪʠ ʠ ʥʘ ʜʨ. ʊʎ, ʪʨʘʥʩʣʷʮʠʠ ʧʨʦʛʨʘʤʤ ʜʨʫʛʠʭ ʊʎ, ʢʦʥʩʝʨʚʘʮʠʠ ʧʨʦʛʨʘʤʤ 
ʧʫʪʝʤ ʟʘʧʠʩʠ ʠʭ ʥʘ ʤʘʛʥʠʪʥʫʶ ʣʝʥʪʫ ʠʣʠ ʢʠʥʦʧʣʝʥʢʫ, ʧʝʨʝʜʘʯʠ ʊɺ ʬʠʣʴʤʦʚ. 
ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʊʎ ʷʚʣʷʝʪʩʷ ʇʊɺʉ. ʈʝʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʩʣʫʞʘʪ ʜʣʷ 
ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʨʦʛʨʘʤʤ, ʧʦʣʫʯʘʝʤʳʭ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ, ʈʈʃ ʠʣʠ ʢʘʙʝʣʴʥʳʤ 
ʣʠʥʠʷʤ ʩʚʷʟʠ. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʊʎ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 4.1. 
 
 
 
 



 
 

 

ʈʠʩʫʥʦʢ 4.1- ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 
 
    ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʣʶʙʦʛʦ ʪʝʣʝʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʘʧʧʘʨʘʪʥʘʷ 
(ʎɸ), ʛʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʩʷ ʚʥʫʪʨʝʥʥʷʷ ʢʦʤʤʫʪʘʮʠʷ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 
ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤʤ ʠ ʚʥʝʰʥʷʷ ʢʦʤʤʫʪʘʮʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʵʬʠʨ ʠʣʠ 
ʜʣʷ ʤʝʞʜʫʛʦʨʦʜʥʝʛʦ ʦʙʤʝʥʘ ʧʦ ʢʘʙʝʣʴʥʳʤ, ʨʘʜʠʦʨʝʣʝʡʥʳʤ ʠ 
ʩʧʫʪʥʠʢʦʚʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ. 
    ɸʧʧʘʨʘʪʥʦ-ʩʪʫʜʠʡʥʳʡ ʙʣʦʢ (ɸʉɹ) - ʦʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʟʚʝʥʦ 
ʊʎ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʜʛʦʪʦʚʢʫ ʧʝʨʝʜʘʯ. ʉʶʜʘ ʚʭʦʜʷʪ ʩʪʫʜʠʠ, ʨʝʞʠʩʩʝʨʩʢʘʷ ʠ 
ʪʝʭʥʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʥʳʝ. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɸʉɹ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʥʘ ʨʠʩʫʥʦʢ 4.2 
     ɸʧʧʘʨʘʪʥʦ-ʩʪʫʜʠʡʥʳʡ ʙʣʦʢ (ɸʉɹ) - ʦʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʟʚʝʥʦ 
ʊʎ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʜʛʦʪʦʚʢʫ ʧʝʨʝʜʘʯ. ʉʶʜʘ ʚʭʦʜʷʪ ʩʪʫʜʠʠ, ʨʝʞʠʩʩʝʨʩʢʘʷ ʠ 
ʪʝʭʥʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʥʳʝ. ʉʪʫʜʠʠ ɸʉɹ ʦʩʥʘʱʝʥʳ ʊɺ ʢʘʤʝʨʘʤʠ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʘʤʝʨʥʳʤʠ ʢʘʥʘʣʘʤʠ, ʚʠʜʝʦʢʦʥʪʨʦʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
(ɺʂʋ), ʟʚʫʢʦʚʳʤ, ʦʩʚʝʪʠʪʝʣʴʥʳʤ ʠ ʧʨʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ɺ ʥʠʭ ʨʘʟʤʝʱʘʶʪ ʩʮʝʥʠʯʝʩʢʠʝ ʧʣʦʱʘʜʢʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʜʝʢʦʨʘʮʠʦʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ. ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʩʪʫʜʠʠ ʜʝʣʷʪ: 

-ʥʘ ʙʦʣʴʰʠʝ ï ʧʣʦʱʘʜʴʶ 600-1000 ʤ
2
 ʩ 5-6 ʊɺ ʢʘʤʝʨʘʤʠ; 

-ʩʨʝʜʥʠʝ ï 300-400 ʤ
2
 ʩ 4-5 ʢʘʤʝʨʘʤʠ; 

-ʤʘʣʳʝ ï 50-150 ʤ
2
 ʩ 2-3 ʢʘʤʝʨʘʤʠ; 

-ʤʘʢʝʪʥʦ-ʜʠʢʪʦʨʩʢʠʝ ʠ ʜʠʢʪʦʨʩʢʠʝ ï ʩ 1-2 ʢʘʤʝʨʘʤʠ. 
ɺ ʨʝʞʠʩʩʝʨʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʥʳʭ ʩʦʙʨʘʥʘ ʘʧʧʘʨʘʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʥʪʨʦʣʷ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ï ʧʫʣʴʪʳ ʚʠʜʝʦ ʠ ʟʚʫʢʦʨʝʞʠʩʩʝʨʘ. ʂʨʦʤʝ ʩʠʛʥʘʣʦʚ 
ʩʦʙʩʪʚʝʥʥʳʭ ʢʘʤʝʨ, ʠʟ ʎɸ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʥʝʰʥʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʊɺ ʩʠʛʥʘʣʦʚ, ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 
ʠʟʪʝʣʝʢʠʥʦʧʨʦʝʢʮʠʦʥʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ. ɺ 
ʪʝʣʝʢʠʥʦʧʨʦʝʢʮʠʦʥʥʳʭ ʩʦʙʨʘʥʳ ʢʠʥʦ, ʜʠʘ ʠ ʵʧʠʧʨʦʝʢʪʦʨʳ, ʘ 
ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥʳ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʦʤ ʙʣʦʢʝ ʟʘʧʠʩʠ ʧʨʦʛʨʘʤʤ. ʏʘʩʪʴ 
ʧʨʦʛʨʘʤʤ ʠʟ ɸʉɹ ʦʪʧʨʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʘ ʟʘʧʠʩʴ 



 

 
 

    
 ʈʠʩʫʥʦʢ 4. 2- ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ɸʉɹ 
 

 

      ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ (ɸʇɹ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤ ʠʟ ʦʪʜʝʣʴʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ 

ʪʨʘʥʩʣʷʮʠʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʨʘʜʠʦʧʝʨʝʜʘʶʱʫʶ ʩʪʘʥʮʠʶ. ɸʇɹ ʦʩʥʘʱʝʥ 

ʪʘʢʞʝ ʢʘʢ ɸʉɹ.  

      ɹʣʦʢ ʚʥʝʩʪʫʜʠʡʥʦʛʦ ʚʝʱʘʥʠʷ ʠʤʝʝʪ ʚ ʩʦʩʪʘʚʝ ʧʝʨʝʜʚʠʞʥʳʝ ʊɺ ʩʪʘʥʮʠʠ 

(ʇʊʉ), ʧʝʨʝʜʚʠʞʥʳʝ ʚʠʜʝʦʟʘʧʠʩʳʚʘʶʱʠʝ ʩʪʘʥʮʠʠ (ʇɺʉ) ʠ ʜʨ. ʦʙʦʨʫʜʦʚʘʥʠʝ.  

       ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʊʎ ʠʤʝʶʪʩʷ ʨʝʤʦʥʪʥʘʷ ʩʣʫʞʙʘ, ʬʠʣʴʤʦ ʠ ʬʦʥʦʪʝʢʘ, 

ʧʨʦʩʤʦʪʨʦʚʳʝ ʠ ʨʝʧʝʪʠʮʠʦʥʥʳʝ ʟʘʣʳ, ʛʨʠʤʝʨʥʳʝ, ʘʨʪʠʩʪʠʯʝʩʢʠʝ, ʜʝʢʦʨʘʪʠʚʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʣʝʢʪʨʦʩʠʣʦʚʦʡ ʮʝʭ ʠ ʜʨ. ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʩʣʫʞʙʳ. 

 

2.ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ ʇɽʈɽɼɸʖʑɽʁ ʎɺɽʊʅʆʁ 3-ʍ ʊʈʋɹʆʏʅʆʁ 

ʊɺ ʂɸʄɽʈʓ 

  

     ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʫʜʠʡʥʳʭ ʠ ʚʥʝʩʪʫʜʠʡʥʳʭ 

ʪʝʣʝʧʝʨʝʜʘʯ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʩʪʫʜʠʡʥʳʝ ʮʚʝʪʥʳʝ ʊɺ ʢʘʤʝʨʳ (ʊʂ), ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʦʙʲʝʢʪʘ, ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʧʦʜʘʚʘʝʤʳʝ ʚ ʙʣʦʢ ʢʘʤʝʨʥʦʛʦ 

ʢʘʥʘʣʘ ʧʦ ʢʘʤʝʨʥʦʤʫ ʢʘʙʝʣʶ. ʅʘ ʨʠʩʫʥʢʝ 4.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʨʝʭ ʪʨʫʙʦʯʥʦʡ ʮʚʝʪʥʦʡ ʧʝʨʝʜʘʶʱʝʡ ʊɺ ʢʘʤʝʨʳ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ɺʆ ïʚʘʨʠʦʦʙʲʝʢʪʠʚ 

ʆɻ ïʦʧʪʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ 

ʇʊ ïʧʝʨʝʜʘʶʱʘʷ ʪʨʫʙʢʘ 



ʇʋ ïʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡʫʩʠʣʠʪʝʣʴ 

 

 

 
 
ʈʠʩʫʥʦʢ 4.3-ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 3-ʭ ʪʨʫʙʦʯʥʦʡ ʮʚʝʪʥʦʡ ʧʝʨʝʜʘʶʱʝʡ 

ʢʘʤʝʨʳ 
     

 

 ʆʧʪʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʙʨʘʥʥʳʝ ʚ ʝʜʠʥʦʝ 

ʮʝʣʦʝ ʚʘʨʠʦʦʙʲʝʢʪʠʚ, ʩʚʝʪʦʜʝʣʠʪʝʣʴʥʳʡ ʙʣʦʢ, ʚʩʪʨʦʝʥʥʳʡ ʠʣʠ ʧʦʜʢʣʶʯʘʝʤʳʡ 

ʜʠʘʧʨʦʝʢʪʦʨ, ʩʠʩʪʝʤʫ ʧʦʜʩʚʝʪʢʠ ʤʠʰʝʥʠ, ʩʤʝʥʳ ʩʚʝʪʦʬʠʣʴʪʨʦʚ ʠ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

     ʉʚʝʪʦʜʝʣʠʪʝʣʴʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʟʤ ʩ ʜʠʭʨʦʠʯʝʩʢʠʤ ʧʦʢʨʳʪʠʝʤ -

ʜʠʭʨʦʠʯʝʩʢʠʤʠ ʟʝʨʢʘʣʘʤʠ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

ʩʚʝʪʘ ʚ ʪʦʥʢʠʭ ʧʣʝʥʢʘʭ, ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ ʧʦʧʘʜʘʷ ʥʘ ʧʝʨʚʫʶ ʜʠʭʨʦʠʯʝʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʧʦʢʨʳʪʠʷ:ʩʠʥʷʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʝʨʝʜʘʶʱʫʶ ʪʨʫʙʢʫ ʩʠʥʝʛʦ 

ʢʘʥʘʣʘ ɺ, ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʧʨʦʰʝʜʰʠʡ ʯʝʨʝʟ ʜʠʭʨʦʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʚʦʡ 

ʧʨʠʟʤʳ ʧʦʧʘʜʘʝʪ ʥʘ ʜʠʭʨʦʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʦʨʦʡ ʧʨʠʟʤʳ 

ʦʪʨʘʞʘʶʱʫʶ ʟʝʣʝʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʪʨʫʙʢʫ ʷʨʢʦʩʪʥʦʛʦ ʢʘʥʘʣʘ W, ʘ ʢʨʘʩʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʧʨʠʟʤʫ 

ʥʘ ʇʊ ʢʨʘʩʥʦʛʦ ʢʘʥʘʣʘ R. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʟʤʝʥʥʦʛʦ ʙʣʦʢʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʙʦʣʝʝ ʞʝʩʪʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʮʚʝʪʦʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʧʨʦʩʪʠʪʴ ʶʩʪʠʨʦʚʢʫ 

ʩʠʩʪʝʤʳ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʦʪʝʨʴ ʩʚʝʪʘ ʟʘ ʩʯʝʪ ʦʪʨʘʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʚʦʟʜʫʭ ï

ʩʪʝʢʣʦ, ʘ ʪʘʢʞʝ ʚʚʝʩʪʠ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʦʪ ʜʠʘʧʨʦʝʢʪʦʨʘ, ʧʨʦʝʮʠʨʫʶʱʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʪʝʩʪ-ʪʘʙʣʠʮʳ ʥʘ ʬʦʪʦʢʘʪʦʜʳ 3 ʧʝʨʝʜʘʶʱʠʭ ʪʨʫʙʦʢ.  

    ʆʧʪʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙʲʝʜʠʥʝʥʘ ʩ 3 ʙʣʦʢʘʤʠ ʇʊ 

ʪʠʧʘ ʧʣʶʤʙʠʢʦʥ ʠʣʠ ʛʣʝʪʠʢʦʥ. ɺ ʙʣʦʢ ʢʘʞʜʦʡ ʪʨʫʙʢʠ ʚʭʦʜʷʪ ʬʦʢʫʩʠʨʫʶʱʘʷ ʠ 

ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʩʪʝʤʘ (ʌʆʉ) ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ (ʇʋ). 

ɺ ʩʘʤʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʱʝʥʳ ʙʣʦʢʠ ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

ʨʘʟʚʝʨʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʣʫʯʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʠ ʧʠʪʘʥʠʷ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʤʝʨʝ 

ʫʩʪʘʥʦʚʣʝʥ ʯʝʨʥʦ-ʙʝʣʳʡ ʚʠʜʦʠʩʢʘʪʝʣʴ (ʚʠʜʝʦʢʦʥʪʨʦʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɺʂʋ) ʩ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʷʨʢʦʩʪʴʶ). 

     ʂʘʤʝʨʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟʦʙʨʘʞʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʩʮʝʥʳ 

ʯʝʨʝʟ ʚʘʨʠʦʦʙʲʝʢʪʠʚ ʠ ʩʚʝʪʦʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʤʠʰʝʥʠ 

ʧʣʶʤʙʠʢʦʥʦʚ ʢʨʘʩʥʦʛʦ R, ʩʠʥʝʛʦ B, ʠ ʧʩʝʚʜʦʷʨʢʦʩʪʥʦʛʦ W ʢʘʥʘʣʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʩʝʚʜʦʷʨʢʦʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚʤʝʩʪʦ ʟʝʣʝʥʦʛʦ G ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʘʤʝʨʳ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʭʫʜʰʝʥʠʠ ʮʚʝʪʦʧʝʨʝʜʘʯʠ. 



ɼʘʣʝʝ ʩʚʝʪʦʜʝʣʝʥʥʳʝ ʩʠʛʥʘʣʳ ER, EW ʠ EB ʩ ʩʠʛʥʘʣʴʥʳʭ ʧʣʘʩʪʠʥ ʇʊ ʧʦʩʪʫʧʘʶʪ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʇʋ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʌʆʉ ʇʊ, ʚ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʰʫʤʦʚʘʷ ʢʦʨʨʝʢʮʠʷ. ɿʘʪʝʤ ʩʠʛʥʘʣʳ ʩ ʚʳʭʦʜʦʚ ʇʋ 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʙʣʦʢ ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ, ʛʜʝ ʩʠʛʥʘʣʳ ʫʩʠʣʠʚʘʶʪʩʷ, 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʠʭ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʚʚʦʜʷʪʩʷ ʩʪʨʦʯʥʳʝ ʛʘʩʷʱʠʝ ʠʤʧʫʣʴʩʳ ʠ 

ʟʘʤʝʰʠʚʘʶʪʩʷ ʠʤʧʫʣʴʩʳ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ. ɼʘʣʝʝ ʫʩʠʣʝʥʥʳʝ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

ʧʦ ʢʘʤʝʨʥʦʤʫ ʢʘʙʝʣʶ ʧʦʩʪʫʧʘʶʪ ʚ ʢʘʤʝʨʥʳʡ ʢʘʥʘʣ. 

ɹʣʦʢ ʫʧʣʦʪʥʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʜʚʫʤ ʢʦʘʢʩʠʘʣʴʥʳʤ ʞʠʣʘʤ 

ʢʘʤʝʨʥʦʛʦ ʢʘʙʝʣʷ ʚʦ ʚʩʪʨʝʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʠʛʥʘʣʦʚ: ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ER, 

EB,ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʠʟ ʢʘʤʝʨʳ ʚ ʢʘʥʘʣ, ʠ ʩʣʦʞʥʦʛʦ 

ʩʠʛʥʘʣʘ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ ʉʉʊʋ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʟ ʢʘʥʘʣʘ ʚ ʢʘʤʝʨʫ.  

     ʉʠʛʥʘʣ ʉʉʊʋ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʩʠʛʥʘʣʦʚ, ʫʧʣʦʪʥʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ: 

ʩʠʛʥʘʣ ʷʨʢʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʠʜʦʠʩʢʘʪʝʣʷ, ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʚʝʨʪʦʢ 

ʧʝʨʝʜʘʶʱʠʭ ʪʨʫʙʦʢ, ʩʠʛʥʘʣ ʟʚʫʢʘ ʜʣʷ ʩʣʫʞʝʙʥʦʡ ʩʚʷʟʠ ʩ ʦʧʝʨʘʪʦʨʦʤ ʠ ʩʠʛʥʘʣʳ 

ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ. ʉʠʛʥʘʣʳ ʷʨʢʦʩʪʠ, ʟʚʫʢʘ ʠ ʉʉʊʋʧʝʨʝʜʘʶʪʩʷ ʥʘ ʩʚʦʝʡ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʚʠʜʦʠʩʢʘʪʝʣʴ ʩʦʜʝʨʞʠʪ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʢʠʥʝʩʢʦʧ, 

ʛʝʥʝʨʘʪʦʨʳ ʩʪʨʦʯʥʦʡ ʠ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʦʢ, ʫʩʠʣʠʪʝʣʴ. 

     ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ ʩʠʛʥʘʣʘ ʷʨʢʦʩʪʠ, ʉʉʊʋ ʠ ʟʚʫʢʘ, ʘ ʨʘʟʜʝʣʝʥʠʝ 

ʩʠʛʥʘʣʦʚ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʬʠʣʴʪʨʦʚ. 

    ʂʘʤʝʨʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩʦ ʩʪʦʡʢʦʡ ʢʘʤʝʨʥʳʭ ʢʘʥʘʣʦʚ ʣʠʙʦ ʪʨʦʡʥʳʤ 

ʢʦʘʢʩʠʘʣʴʥʳʤ ʢʘʙʝʣʝʤ ʜʣʠʥʦʡ ʜʦ 1 ʢʤ ʧʨʠ ʨʘʙʦʪʝ ʢʘʤʝʨʳ ʚ 

ʩʦʩʪʘʚʝ ʧʝʨʝʜʚʠʞʥʦʡ ʊɺ ʩʪʘʥʮʠʠ (ʇʊʉ) ʠ ʧʝʨʝʜʚʠʞʥʦʡ ʊɺ ʚʠʜʝʦʟʘʧʠʩʳʚʘʶʱʝʡ 

ʩʪʘʥʮʠʠ (ʇʊɺʉ), ʣʠʙʦ ʤʥʦʛʦʞʠʣʴʥʳʤ ʢʘʙʝʣʝʤ ʜʣʠʥʦʡ ʜʦ 300 ʤ ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʩʦʩʪʘʚʝ ʘʧʧʘʨʘʪʥʦ-ʩʪʫʜʠʡʥʦʛʦ ʙʣʦʢʘ (ɸʉɹ) ʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʣʦʢʘ 

(ɸʇɹ). 

     ʉʦʩʪʘʚ ʙʣʦʢʦʚ ʚ ʚʝʱʘʪʝʣʴʥʳʭ ʢʘʤʝʨʘʭ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʝʧʦʨʪʘʞʥʳʭ ʢʘʤʝʨʘʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʦʚ, ʘ ʚʩʷ ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʚ ʢʘʤʝʨʥʦʤ 

ʢʘʥʘʣʝ. ɽʩʣʠ ʞʝ ʢʘʤʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʜʣʷ ʚʚʦʜʘ 

ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʚʝʱʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʠʜʝʦʟʘʧʠʩʠ 

(ʚʠʜʝʦʢʘʤʝʨʘ), ʪʦ ʚʩʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʚ ʢʘʤʝʨʫ. 

 

3.ʉʊʈʋʂʊʋʈɸ ʋʉʀʃʀʊɽʃʔʅʆɻʆ ʊʈɸʂʊɸ (ʂɸʄɽʈʅʓʁ ʂɸʅɸʃ) 

      

ʂʘʞʜʘʷ ʩʪʫʜʠʷ ʥʘ ʊʎ ʠʤʝʝʪ ʩʚʦʶ ʪʝʭʥʠʯʝʩʢʫʶ ʘʧʧʘʨʘʪʥʫʶ (ʊɸ) ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʊɺ ʩʠʛʥʘʣʘ , ʘ ʪʘʢʞʝ ʅʏ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ɺ ʊɸ ʢʘʞʜʘʷ ʢʘʤʝʨʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʥʘʟʳʚʘʝʤʦʤʫ ʢʘʤʝʨʥʳʤ ʢʘʥʘʣʦʤ, ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.4.  

     ʆʪ ʢʘʞʜʦʡ ʧʝʨʝʜʘʶʱʝʡ ʢʘʤʝʨʳ ʧʦ ʢʦʘʢʩʠʘʣʴʥʳʤ ʢʘʙʝʣʷʤ 

ʧʦʩʪʫʧʘʶʪ ʧʩʝʚʜʦʷʨʢʦʩʪʥʦʡ ʩʠʛʥʘʣ ʚ ʧʦʣʦʩʝ 6,5 ʄɻʮ ʠ ʜʚʘ ʮʚʝʪʥʳʭ ʚ ʧʦʣʦʩʝ 1,5 

ʄɻʮ, ʧʨʦʰʝʜʰʠʭ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʠʣʠʪʝʣʷʭ ʧʨʦʪʠʚʦʰʫʤʦʚʫʶ 

ʢʦʨʨʝʢʮʠʶ. ɺ ʫʩʠʣʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʥʦʚʦʯʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ 

ʫʩʠʣʝʥʠʷ, ʟʘʤʝʰʠʚʘʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʛʘʩʷʱʠʭ ʠʤʧʫʣʴʩʦʚ (ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩ 



ʧʣʦʱʘʜʢʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ʬʣʫʢʪʫʘʮʠʦʥʥʳʭ ʧʦʤʝʭ ʠ ʧʘʨʘʟʠʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʳ), ʢʦʨʨʝʢʮʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʬʦʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʤʝʰʠʚʘʥʠʝʤ ʩʠʛʥʘʣʦʚ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʠ ʧʠʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ 

ʯʘʩʪʦʪʦʡ ʩʪʨʦʢ ʠ ʧʦʣʝʡ. ɿʘʪʝʤ ʩʠʛʥʘʣʳ ʮʚʝʪʥʦʩʪʠʧʦʩʪʫʧʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʮʚʝʪʦʢʦʨʨʝʢʪʦʨ, ʘ ʧʩʝʚʜʦʷʨʢʦʩʪʥʦʡ ï ʯʝʨʝʟ ʘʧʝʨʪʫʨʥʳʡ ʢʦʨʨʝʢʪʦʨ. ɺ 

ʘʧʝʨʪʫʨʥʦʤ ʢʦʨʨʝʢʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʘʧʝʨʪʫʨʥʳʭ ʠʩʢʘʞʝʥʠʡ 

ʧʝʨʝʜʘʶʱʝʡ ʪʨʫʙʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʅʏ 1,5 ʄɻʮ ʠ ɺʏ 4 

ʄɻʮ ʯʘʩʪʠ. ʅʏ ʯʘʩʪʴ ʧʦʩʪʫʧʘʝʪ ʚ ʮʚʝʪʦʢʦʨʨʝʢʪʦʨ. 

ɺʮʚʝʪʦʢʦʨʨʝʢʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʦʢ ʮʚʝʪʦʘʥʘʣʠʟʘ, 

ʚʳʟʚʘʥʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʨʳ ʢʨʠʚʳʤ 

ʩʤʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʧʨʠʝʤʥʠʢʘ, ʪʘʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ER, EG, EB. 

ɺ ʛʘʤʤʘ-ʢʦʨʨʝʢʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʰʠʚʘʥʠʝ ɺʏ ʯʘʩʪʠ ʧʩʝʚʜʦʷʨʢʦʩʪʥʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʨʝʢʮʠʷ ʤʦʜʫʣʷʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʝʤʥʦʡ 

ʪʨʫʙʢʠ. ʇʦʩʣʝ ʫʩʠʣʠʪʝʣʷ ʤʳ ʠʤʝʝʤ ʪʨʠ ʧʦʣʥʳʭ ʮʚʝʪʥʳʭ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʠʭ: 

ʥʘ ʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʇʎʊɺʉ, ʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʥʘ ɺʂʋ. ʏʘʩʪʴ ʩʠʛʥʘʣʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜʦʠʩʢʘʪʝʣʴ 

ʇʊʂ. ɺ ʤʠʢʰʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʠʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʥʝʩʢʦʣʴʢʠʭ ʢʘʤʝʨʥʳʭ 

ʢʘʥʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʝʦʵʬʬʝʢʪʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ.  

     ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʥʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨ, 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ. ɺ ʩʦʩʪʘʚ ʫʩʠʣʠʪʝʣʴʥʳʭ ʪʨʘʢʪʦʚ ɸʉɹ ʚʭʦʜʷʪ 

ʪʘʢʞʝ ʙʣʦʢʠ ʩʧʝʮʵʬʬʝʢʪʦʚ: 

-ʩʪʦʧ-ʢʘʜʨ; 

-ʵʣʝʢʪʨʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʰʪʘʙʘ ʠ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ 

ʠʟʦʙʨʘʞʝʥʠʷ; 

-ʧʝʨʝʚʦʨʦʪ ʠʟʦʙʨʘʞʝʥʠʷ (ʟʝʨʢʘʣʴʥʳʡ ʵʬʬʝʢʪ); 

-ʬʦʨʤʠʨʦʚʘʥʠʝ çʩʣʝʜʦʚè ʟʘ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ; 

-çʨʘʟʤʥʦʞʝʥʠʝè ʠʟʦʙʨʘʞʝʥʠʷ; 

-ʨʘʟʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʯʘʩʪʠ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠʭ ʠʣʠ ʚʩʝʛʦ ʩʞʘʪʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʣʶʙʦʤʫ ʟʘʢʦʥʳ ʧʦ ʢʘʜʨʫ; 

ʩʦʟʜʘʥʠʝ ʧʦʣʠʵʢʨʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʚʠʯʥʳʭ ʠ ʜʨ.  

 

 
ʈʠʩʫʥʦʢ 4.4- ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʘʤʝʨʥʦʛʦ ʢʘʥʘʣʘ 

 

      



ʉʝʡʯʘʩ ʯʘʩʪʴ ʦʧʝʨʘʮʠʡ ʥʘʜ ʩʠʛʥʘʣʘʤʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ. ʊʘʢʘʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʢʦʨʨʝʢʮʠʡ ʠ ʦʙʨʘʙʦʪʦʢ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 

ʩʪʨʝʤʷʪʩʷ ʟʘ ʩʯʝʪ ʫʩʣʦʞʥʝʥʠʷ ʧʝʨʝʜʘʶʱʝʛʦ ʪʨʘʢʪʘ ʫʧʨʦʩʪʠʪʴ ʊɺ ʧʨʠʝʤʥʠʢʠ.  

 

4. ʆʉʆɹɽʅʅʆʉʊʀ ʅɸɿɽʄʅʆɻʆ ʊɺ ɺɽʑɸʅʀʗ 
     

ɺʠʜ ʤʦʜʫʣʷʮʠʠ ʠ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʊɺ ʚʝʱʘʥʠʷ. ʉʦʛʣʘʩʥʦ 

ɻʆʉʊ ʨʘʜʠʦʩʠʛʥʘʣ ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʤʧʣʠʪʫʜʥʦʡ 

ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʥʳʤ ʮʚʝʪʦʚʳʤ ʊɺ ʩʠʛʥʘʣʦʤ ʩ ʯʘʩʪʠʯʥʳʤ 

ʧʦʜʘʚʣʝʥʠʝʤ ʥʠʞʥʝʡ ʙʦʢʦʚʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʘ ʨʘʜʠʦʩʠʛʥʘʣ ʟʚʫʢʦʚʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï ʩ ʧʦʤʦʱʴʶ ʏʄ ʥʝʩʫʱʝʡ ʟʚʫʢʘ ʩʠʛʥʘʣʦʤ ʟʚʫʢʦʚʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʦʤʠʥʘʣʴʥʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʨʘʜʠʦʢʘʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ 

7,625 ʄɻʮ, ʘ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ - 0,25 ʄɻʮ. ʈʘʟʥʦʩ ʥʝʩʫʱʠʭ ʠʟʦʙʨʘʞʝʥʠʷ 

ʠ ʟʚʫʢʘ ʩʦʩʪʘʚʣʷʝʪ 6.5 ʄɻʮ (ʥʝʩʫʱʘʷ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʠʞʝ ʥʝʩʫʱʝʡ 

ʟʚʫʢʘ), ʧʨʠ ʵʪʦʤ ʥʦʤʠʥʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʘʜʠʦʢʘʥʘʣʘ ʊɺ ʚʝʱʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 8 

ʄɻʮ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.5 

  

               
ʈʠʩʫʥʦʢ 4.5- ʅʦʤʠʥʘʣʴʥʳʝ ɸʏʍ ʅʏ ʊɺ ʩʠʛʥʘʣʘ ʙʦʢʦʚʳʭ ʧʦʣʦʩ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ 

    

 ʈʘʟʥʳʝ ʚʠʜʳ ʤʦʜʫʣʷʮʠʠ ʦʙʣʝʛʯʘʶʪ ʨʘʟʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʟʚʫʢʘ ʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʝʣʝʚʠʟʦʨʘʭ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʧʝʢʪʨʘ ʢʘʞʜʦʡ ʙʦʢʦʚʦʡ ʧʦʣʦʩʳ 

(ʥʠʞʥʝʡ -ʅɹʇ ʠ ʚʝʨʭʥʝʡ -ɺɹʇ) ʩʦʜʝʨʞʘʪ ʦʜʠʥʘʢʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʝʨʝʜʘʚʘʝʤʦʤ ʩʠʛʥʘʣʝ, ʧʦʵʪʦʤʫ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʅɹʇ ʩʦʢʨʘʱʘʝʪʩʷ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʊɺ ʩʠʛʥʘʣʘ ʠ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʣʦʩʫ ʯʘʩʪʦʪ, 

ʟʘʥʠʤʘʝʤʫʶ ʊɺ ʢʘʥʘʣʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ ʫʜʘʝʪʩʷ 

ʨʘʟʤʝʩʪʠʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʘʥʘʣʦʚ. ʆʜʥʘʢʦ, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʚʘʜʨʘʪʫʨʥʳʭ 

ʠʩʢʘʞʝʥʠʷ ʊɺ ʩʠʛʥʘʣʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʘʤʧʣʠʪʫʜʥʦʤ ʜʝʪʝʢʪʦʨʝ (ɸɼ) ʧʨʠʝʤʥʠʢʘ 

ʧʨʠ ʧʦʜʘʚʣʝʥʠʠ ʦʜʥʦʡ ʙʦʢʦʚʦʡ ʧʦʣʦʩʳ, ʦʩʪʘʚʣʷʶʪ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʅɹʇ ʥʘ 

ʫʨʦʚʥʝ 0,75 ʄɻʮ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʨʫʧʥʳʝ ʜʝʪʘʣʠ ʧʝʨʝʜʘʶʪʩʷ ʙʝʟ ʛʨʘʜʘʮʠʦʥʥʳʭ 

ʠʩʢʘʞʝʥʠʡ, ʘ ʚ ʤʝʣʢʠʭ ʜʝʪʘʣʷʭ ʛʣʘʟ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ. 

   ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʠʛʥʘʣʘ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʤʝʪʦʜʦʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʏʄ ʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭʠ ʦʪ ʥʝʛʦ 

ʚ ʢʘʥʘʣʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʥʝʩʫʱʝʡ ʟʚʫʢʘ ʫʤʝʥʴʰʝʥʘ ʚ 10 ʨʘʟ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʩʫʱʝʡ ʠʟʦʙʨʘʞʝʥʠʷ.  

     ʇʦʣʷʨʥʦʩʪʴ ʤʦʜʫʣʷʮʠʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ 

ʧʨʠʥʷʪʘ ʥʝʛʘʪʠʚʥʘʷ ʧʦʣʷʨʥʦʩʪʴ ʤʦʜʫʣʷʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʢʩʠʤʫʤ 

ʤʦʱʥʦʩʪʠʥʝʩʫʱʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʘ ʤʠʥʠʤʫʤ ï

 ʫʨʦʚʥʶ ʙʝʣʦʛʦ.(ʨʠʩʫʥʦʢ 4.6.ʘ)  



 
ʈʠʩʫʥʦʢ 4.6- ɺʠʜ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ  

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ: 

-ʧʝʨʝʜʘʪʯʠʢ ʠʟʣʫʯʘʝʪ ʤʝʥʴʰʫʶ ʤʦʱʥʦʩʪʴ, ʪ.ʢ. ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʚ ʊɺ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʚʝʪʣʳʝ ʩʮʝʥʳ; 

-ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ ʯʘʱʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʝʤʥʳʭ ʪʦʯʝʢ ʠ ʚʠʟʫʘʣʴʥʦ ʤʝʥʝʝ 

ʟʘʤʝʪʥʳ; 

-ʧʦʚʳʰʘʝʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʪ.ʢ. ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 

ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʧʝʨʝʜʘʪʯʠʢ ʠʟʣʫʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ; 

-ʦʙʣʝʛʯʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ɸʈʋ ʧʨʠʝʤʥʠʢʦʚ ʧʨʠ ʵʪʦʤ ʟʘ ʦʧʦʨʥʳʡ ʩʠʛʥʘʣ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʢʩʠʤʫʤʫ ʨʘʟʤʘʭʫ 

ʥʝʩʫʱʝʡ ʠ ʜʣʷ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ɺ ʊɺ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 100 % ʤʦʜʫʣʷʮʠʷ ʧʨʠ ʵʪʦʤ ʜʣʷ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʊɺ 

ʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʥʝʩʫʱʝʡ ʩʦʩʪʘʚʣʷʝʪ 15 %, ʘ ʜʣʷ ʮʚʝʪʥʦʛʦ ʚʝʱʘʥʠʷ ï 7 %. 

     ɼʠʘʧʘʟʦʥʳ ʚʦʣʥ. ɺ ʊɺ ʚʝʱʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʋʂɺ: ʤʝʪʨʦʚʳʝ ʠ ʜʝʮʠʤʝʪʨʦʚʳʝ. 

ɺ ʧʨʝʜʝʣʘʭ 5 ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʨʘʟʤʝʱʝʥʦ 60 ʨʘʜʠʦʢʘʥʘʣʦʚ: 

I ʜʠʘʧʘʟʦʥ ï 48,5é66 ʄʛʮ (1 ʠ 2 ʨʘʜʠʦʢʘʥʘʣ);  

II ʜʠʘʧʘʟʦʥ ï 76é100 ʄʛʮ (3 -5 ʨʘʜʠʦʢʘʥʘʣ);  

III ʜʠʘʧʘʟʦʥ ï 174é230 ʄʛʮ (6 -12 ʨʘʜʠʦʢʘʥʘʣ);  

IV ʜʠʘʧʘʟʦʥ ï 470é582 ʄʛʮ (21 -34 ʨʘʜʠʦʢʘʥʘʣ);  

V ʜʠʘʧʘʟʦʥ ïï 582é790 ʄʛʮ (35 -60 ʨʘʜʠʦʢʘʥʘʣ);  

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʚʦʝʥ ʤʝʪʨʦʚʳʡ ʜʠʘʧʘʟʦʥ (1-12 ʈʂ) ʠ ʦʩʚʘʠʚʘʝʪʩʷ 

ʜʝʮʠʤʝʪʨʦʚʳʡ. ɺʳʙʦʨ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ 1 ʜʠʘʧʘʟʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʇʎʊɺʉ ʠʟ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʝʩʫʱʘʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʩʧʝʢʪʨʘ 6 ʄɻʮ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʠʘʧʘʟʦʥ ʜʦ 40 ʄɻʮ ʟʘʥʷʪ ʜʣʷ ʨʘʜʠʦʚʝʱʘʥʠʷ, ʨʘʜʠʦʩʚʷʟʠ ʠ ʜʨ. ʮʝʣʝʡ. ɺʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ V ʜʠʘʧʘʟʦʥʘ ʦʛʨʘʥʠʯʝʥʘ ʜʣʠʥʘʤʠ ʚʦʣʥ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪ 

ʩʢʘʟʳʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʚʣʠʷʥʠʝ ʝʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ï ʜʦʞʜʷ, ʪʫʤʘʥʘé ʇʦʵʪʦʤʫ ʜʠʘʧʘʟʦʥ ʋʂɺ 30é3 ʩʤ (1é10 

ɻɻʮ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʊɺ ʩʠʛʥʘʣʦʚ ʪʦʣʴʢʦ ʧʦ ʨʘʜʠʦʨʝʣʝʡʥʳʤ ʠ 

ʢʦʩʤʠʯʝʩʢʠʤ ʣʠʥʠʷʤ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʚ ʣʠʥʠʷʭ ʩʚʷʟʠ ʇʊʉ. 

     ɿʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʊɺ ʚʝʱʘʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʠʮʘʤʠ ʟʦʥʳ ʫʚʝʨʝʥʥʦʛʦ 

ʧʨʠʝʤʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, 

ʛʦʜʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʠ ʛʨʘʥʠʮʳ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʤʝʜʠʘʥʥʦʤʫ 

(ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʫ) ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

     ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʦʥʳ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʚʫʢʘ 

ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʟʚʫʢʘ, ʪʘʢ ʢʘʢ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʠʤʝʝʪ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ 10 ʨʘʟ ʣʫʯʰʫʶ, ʯʝʤ ʘʤʧʣʠʪʫʜʥʘʷ. 



   ɿʦʥʘ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʜʣʷ ʋʂɺ ʜʠʘʧʘʟʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʚʝʜʝʪʩʷ ʊɺ ʚʝʱʘʥʠʝ, 

ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʚʦʣʥʳ ʧʣʦʭʦ 

ʜʠʬʨʘʛʠʨʫʶʪ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ ʠ ʤʦʱʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʦʚ. 

    ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʋʂɺ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʩʧʳʪʳʚʘʶʪ ʤʘʣʫʶ ʨʝʬʨʘʢʮʠʶ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʪʦ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʊɺ ʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠʤʝʨʥʦ ʦʛʨʘʥʠʯʝʥ 

ʨʘʩʩʪʦʷʥʠʝʤ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʚ ʢʤ; 

    ʇʦʵʪʦʤʫ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʥʦ ʧʦʯʪʠ ʥʝ ʨʘʩʰʠʨʷʝʪ ʟʦʥʫ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʊɺ ʚʝʱʘʥʠʝʤ. ʕʪʘ ʟʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʨʝʣʝʡʥʳʭ, ʢʘʙʝʣʴʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ (ʩ ʨʝʪʨʘʥʩʣʷʮʠʝʡ 

ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʧʝʨʝʜʘʶʱʠʤʠ ʩʪʘʥʮʠʷʤʠ). 

 

5. ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 
 

ʈʘʜʠʦʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ, ʚ ʢʦʪʦʨʦʡ ʩʠʛʥʘʣʳ ʵʣʝʢʪʨʦʩʚʷʟʠ ʧʝʨʝʜʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ ʨʘʜʠʦʨʝʣʝʡʥʦʡ 

ʩʠʩʪʝʤʦʡ ʧʝʨʝʜʘʯʠ. 

                                
                   ʈʠʩʫʥʦʢ 4.7- ʇʨʠʥʮʠʧ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʩʚʷʟʠ 

 

ʅʘ ʯʘʩʪʦʪʘʭ ʆɺʏ- ʠ ʉɺʏ-ʜʠʘʧʘʟʦʥʘ ʥʘʜʝʞʥʘʷ ʩʚʷʟʴ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʧʦʤʝʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ 

ʘʥʪʝʥʥʘʤʠ, ʠʟʣʫʯʘʶʱʠʤʠ ʨʘʜʠʦʚʦʣʥʳ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ 

ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʳʩʦʪʳ 

ʘʥʪʝʥʥ ʥʘʜ ʥʝʡ. ʊʠʧʠʯʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 40 - 50 ʢʤ ʧʨʠ ʚʳʩʦʪʘʭ ʙʘʰʝʥ 

ʠ ʤʘʯʪ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʥʪʝʥʥʳ, ʦʢʦʣʦ 100 ʤ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ. ʀʤʝʥʥʦ 

ʟʘ ʩʯʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʫʩʪʨʘʥʷʶʪʩʷ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ ʤʝʞʜʫ ʨʘʜʠʦʨʝʣʝʡʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʝʨʝʜʘʯʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʪʨʘʥʳ ʠ ʨʘʟʥʳʭ ʩʪʨʘʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʢʘʟʘʥʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʘʪʤʦʩʬʝʨʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʤʝʭʠ. 

ɸʥʪʝʥʥʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʯʘʩʪʦʪ: f1ʠ 

f2. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʥʘ ʯʘʩʪʦʪʝ f1ʠ ʧʨʠʥʠʤʘʝʪ ʥʘ ʯʘʩʪʦʪʝ 

f2, ʪʦ ʩʦʩʝʜʥʠʝ ʩ ʥʝʡ ʩʪʘʥʮʠʠ ʧʝʨʝʜʘʶʪ ʥʘ ʯʘʩʪʦʪʝ f2, ʘ ʧʨʠʥʠʤʘʶʪ ʥʘ ʯʘʩʪʦʪʝ f1. 

ʕʪʘ ʧʘʨʘ ʯʘʩʪʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʚʫʭʯʘʩʪʦʪʥʦʤʫ ʧʣʘʥʫ ʯʘʩʪʦʪ ʄʉʕ-ʈ, 

ʦʙʨʘʟʫʝʪʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʩʪʚʦʣ. 



ʈʘʜʠʦʨʝʣʝʡʥʳʝ ʣʠʥʠʠ (ʈʈʃ) ʟʘʥʠʤʘʶʪ ʜʠʘʧʘʟʦʥʳ ʆɺʏ ʠ ʉɺʏ, ʧʨʠʯʝʤ 

ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʘʥʘʣʦʛʦʚʳʤʠ ʠ ʮʠʬʨʦʚʳʤʠ ʨʘʜʠʦʨʝʣʝʡʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʈʈʉ) 

ʣʝʞʠʪ ʚʙʣʠʟʠ ʯʘʩʪʦʪʳ 11 ɻɻʮ. 

ɸʥʘʣʦʛʦʚʳʝ ʈʈʉ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ 

ʪʝʣʝʬʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʘʥʘʣʦʛʦʚʦʡ ʬʦʨʤʝ ʠ ʩʠʛʥʘʣʦʚ ʜʘʥʥʳʭ ʩ ʥʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ ʧʦ ʢʘʥʘʣʘʤ ʊʏ, ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʦʚ ʪʝʣʝʚʠʜʝʥʠʷ. ʎʠʬʨʦʚʳʝ ʈʈʉ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʨʘʢʪʦʚ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 2 ʜʦ 140 

ʄʙʠʪ/ʩ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʮʠʡ ʈʈʃ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ 

(ʇʈʉ), ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʘʢʪʠʚʥʳʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ. ʅʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʈʈʃ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʤʝʪʴ ʦʜʥʦʪʠʧʥʫʶ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʫʶ 

ʘʧʧʘʨʘʪʫʨʫ (ʇʇɸ), ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʜʘʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʩʪʨʦʝʥʠʷ ʇʇɸ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʫʩʠʣʝʥʠʝʤ 

ʥʘ ʉɺʏ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ (ʈʠʩʫʥʦʢ 4.8). ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʦʙʥʦʡ ʩʭʝʤʳ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʥʘ ʉɺʏ. 

 

                            
ʈʠʩʫʥʦʢ 4.8 ʇʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ ʩ ʫʩʠʣʝʥʠʝʤ ʥʘ ʉɺʏ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʯʘʩʪʦʪʳ 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʇʇɸ, ʚ ʢʦʪʦʨʦʡ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ fʇʏ(ʈʠʩʫʥʦʢ 4.9). ʅʦʤʠʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ fʇʏʚʳʙʠʨʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʄʉʕ-ʈ ʠ ʦʙʳʯʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 70 ʄɻʮ. 

 

                
ʈʠʩʫʥʦʢ 4.9- ʇʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʷʝʪ 

ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪʫʨʫ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ, ʫʟʣʦʚʳʭ ʠ ʦʢʦʥʝʯʥʳʭ ʩʪʘʥʮʠʷʭ. 

 



ʇʝʨʝʜʘʯʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʪʝʣʝʚʠʜʝʥʠʷ 

 

ɺʦʧʨʦʩʳ: 

1.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ  ʠ  ʦʩʥʦʚʥʳʝ  ʪʝʭʥʠʯʝʩʢʠʝ  ʧʘʨʘʤʝʪʨʳ  ʩʝʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

        2. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ 

        3.ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ.  

 
1  ʈʘʟʥʦʚʠʜʥʦʩʪʠ  ʠ  ʦʩʥʦʚʥʳʝ  ʪʝʭʥʠʯʝʩʢʠʝ  ʧʘʨʘʤʝʪʨʳ  ʩʝʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

 

       ʉʠʩʪʝʤʳ  ʢʘʙʝʣʴʥʦʛʦ  ʪʝʣʝʚʠʜʝʥʠʷ  (ʂʊɺ)  ʧʨʝʜʥʘʟʥʘʯʝʥʳ  ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʢʘʙʝʣʴʥʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʚʝʱʘʪʝʣʴʥʦʛʦ ʊɺ ʠ 

ʆɺʏ ʏʄ ʚʝʱʘʥʠʷ. ʆʥʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʸʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. 

ʉʠʩʪʝʤʳ ʂʊɺ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ (ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ) ʚ ʢʦʥʮʝ 40-ʳʭ 

ʛʦʜʦʚ XX ʩʪʦʣʝʪʠʷ ʚ ʉʉʉʈ ʠ ʉʐɸ ʚ ʚʠʜʝ ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʠʸʤʘ ʊɺ 

ʧʨʦʛʨʘʤʤ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ (ʦʪ 

10 ʜʦ 50). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʙʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʂʊɺ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʤʘʣʳʝ, ʩʨʝʜʥʠʝ ʠ ʙʦʣʴʰʠʝ ʩ ʯʠʩʣʦʤ ʘʙʦʥʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʦ 1000, ʦʪ 1000 ʜʦ 10000 ʠ ʩʚʳʰʝ 10000.  

  ʇʦ ʚʠʜʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʙʝʣʷ ʨʘʟʣʠʯʘʶʪ ʩʠʩʪʝʤʳ ʂʊɺ ʥʘ ʢʦʘʢʩʠʘʣʴʥʦʤ 

ʢʘʙʝʣʝ (ʢʦʘʢʩʠʘʣʴʥʳʝ), ʥʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʤ ʢʘʙʝʣʝ (ʩʚʝʪʦʚʦʜʥʳʝ) ʠ 

ʛʠʙʨʠʜʥʳʝ. ʇʨʠ ʵʪʦʤ ʤʘʣʳʝ ʩʠʩʪʝʤʳ ʂʊɺ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʢʦʘʢʩʠʘʣʴʥʳʤʠ, ʘ ʩʨʝʜʥʠʝ ʠ ʙʦʣʴʰʠʝ ïʛʠʙʨʠʜʥʳʤʠ. ɺ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤʘʭ 

ʤʘʛʠʩʪʨʘʣʴʥʘʷ ʠ ʩʫʙʤʘʛʠʩʪʨʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʩʪʨʦʷʪʩʷ ʥʘ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʤ ʢʘʙʝʣʝ, ʘ ʜʦʤʦʚʘʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʝʪʴ ï ʥʘ 

ʢʦʘʢʩʠʘʣʴʥʦʤ. 

    ʆʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʂʊɺ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʮʝʣʠʢʦʤ ʩʚʝʪʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʠ ʜʦʤʦʚʘʷ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (çʧʦʩʣʝʜʥʷʷ ʤʠʣʷè) ʧʦʩʪʨʦʝʥʘ ʥʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʤ 

ʢʘʙʝʣʝ. ɽʱʸ ʦʜʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʧʝʨʝʭʦʜ ʢ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʩʠʩʪʝʤʘʤ ʂʊɺ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʨʘʟʚʠʪʳʝ ʩʝʪʠ ʂʊɺ. 

     ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ CENELEC ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʩʝʪʝʡ) ʂʊɺ, ʠʟʤʝʨʷʝʤʳʝ ʥʘ ʚʭʦʜʝ 

ʘʙʦʥʝʥʪʩʢʦʡ ʣʠʥʠʠ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʙʦʥʝʥʪʩʢʦʡ ʨʦʟʝʪʢʝ: 

-ʫʨʦʚʝʥʴ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʪ 57 ʜʦ 84  ʤʢɺ ʜɹẗ ; 
-ʫʨʦʚʝʥʴ ʤʦʥʦʬʦʥʠʯʝʩʢʦʛʦ (ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ) ʨʘʜʠʦʩʠʛʥʘʣʘ ʆɺʏ ʏʄ 

ʚʝʱʘʥʠʷ, ʦʪ 40 (50) ʜʦ 80 (80)  ʤʢɺ ʜɹẗ ; 
-ʨʘʟʥʦʩʪʴ ʫʨʦʚʥʝʡ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʩʤʝʞʥʳʭ ʢʘʥʘʣʦʚ, ʥʝ ʙʦʣʝʝ 3 ʜɹ; 

-ʨʘʟʥʦʩʪʴ ʫʨʦʚʥʝʡ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʦʚ ʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

(ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʦʚ), ʥʝ ʙʦʣʝʝ 8 (12) ʜɹ; 

-ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʜʥʦʛʦ ʊɺ ʢʘʥʘʣʘ (ʚ ʜʠʘʧʘʟʦʥʝ 

ʆɺʏ ʏʄ ʚʝʱʘʥʠʷ), ʥʝ ʙʦʣʝʝ 3 (10) ʜɹ; 



-ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʰʫʤ ʚ ʊɺ ʢʘʥʘʣʝ, ʥʝ ʤʝʥʝʝ 43 ʜɹ; 

-ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʰʫʤ ʚ ʢʘʥʘʣʝ ʤʦʥʦʬʦʥʠʯʝʩʢʦʛʦ (ʩʪʝʨʝʦʬʦʥʠʯʝʩʢʦʛʦ) ʆɺʏ 

ʏʄ ʚʝʱʘʥʠʷ, ʥʝ ʤʝʥʝʝ 41 (51) ʜɹ; 

-ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʢ ʬʦʥʦʚʦʡ ʧʦʤʝʭʝ, ʥʝ ʤʝʥʝʝ 46 ʜɹ; 

-ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʢ ʢʘʥʘʣʴʥʦʡ (ʤʝʞʢʘʥʘʣʴʥʦʡ) ʧʦʤʝʭʝ 3-ʛʦ ʧʦʨʷʜʢʘ, ʥʝ ʤʝʥʝʝ 

54 (60) ʜɹ; 

-ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʢ ʤʝʞʢʘʥʘʣʴʥʦʡ ʧʦʤʝʭʝ 2-ʛʦ ʧʦʨʷʜʢʘ, ʥʝ ʤʝʥʝʝ 55ʜɹ; 

-ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʂ-ʬʘʢʪʦʨ ʥʝ ʙʦʣʝʝ 7 %; 

-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʘʟʘ), ʥʝ ʙʦʣʝʝ 10 % 

(12
0
 ); 

 

2 ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ, ʧʦʩʪʨʦʝʥʠʝ 

ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

 

      ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4.10. ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʛʦʣʦʚʥʘʷ ʩʪʘʥʮʠʷ . ʅʘ ʝʸ ʚʭʦʜ ʩ 

ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦʜʘʶʪʩʷ ʨʘʜʠʦʩʠʛʥʘʣʳ ʚʝʱʘʪʝʣʴʥʦʛʦ ʊɺ (ʆɺʏ ʏʄ 

ʚʝʱʘʥʠʷ) ʌʦʨʤʠʨʫʝʤʳʝ ʛʦʣʦʚʥʦʡ ʩʪʘʥʮʠʝʡ ʨʘʜʠʦʩʠʛʥʘʣʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʯʝʨʝʟ 

ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʡ  ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ. ʄʘʛʠʩʪʨʘʣʴ ʠ 

ʩʫʙʤʘʛʠʩʪʨʘʣʠ ʥʘʛʨʫʞʝʥʳ ʥʘ ʩʚʦʠ ʜʦʤʦʚʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʜʦʤʦʚʦʡ ʫʩʠʣʠʪʝʣʴ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ (ʧʦ ʦʜʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʥʘ ʩʪʦʷʢ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʦʤʘ), ʘʙʦʥʝʥʪʩʢʠʝ ʦʪʚʝʪʚʠʪʝʣʠ, 

ʘʙʦʥʝʥʪʩʢʠʝ ʣʠʥʠʶ  ʠ ʨʦʟʝʪʢʫ, ʩʦʛʣʘʩʫʶʱʝʝ ʥʘʛʨʫʟʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʚ ʩʝʪʠ ʂʊɺ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ. ʆʥ ʚʢʣʶʯʘʝʪ I-III ʊɺ ʜʠʘʧʘʟʦʥʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʥʳʝ 

ʜʠʘʧʘʟʦʥʳ: 110-174 ʄɻʮ ʠ 230-294 ʄɻʮ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʥʘʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʉʂ1-ʉʂ8 ʠ ʉʂ11-ʉʂ18; 

ʦʩʚʘʠʚʘʝʤʳʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʷʭ ʜʠʘʧʘʟʦʥ 300-450 ʄɻʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʦʪ ʛʦʣʦʚʥʦʡ ʩʪʘʥʮʠʠ ʢ ʘʙʦʥʝʥʪʫ (ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 48,5-450 ʄɻʮ. ɺ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʛʥʘʣʳ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 5-30 ʄɻʮ. 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʝʥʩʘʮʠʶ ʟʘʪʫʭʘʥʠʷ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ɸʏʍ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʚ ʜʠʘʧʘʟʦʥʘʭ 48,5-450 ʄɻʮ. ʆʥʠ 

ʚʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 300-500 ʤ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝʤ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ 

ʜʦʤʦʚʳʝ ʫʩʠʣʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʤʠ: ʩʦʜʝʨʞʘʪ ʧʨʷʤʦʡ ʠ 

ʦʙʨʘʪʥʳʝ ʢʘʥʘʣʳ. 

      ɺ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʷʭ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʢʘʙʝʣʠ ʪʠʧʘ 

ʈʂ-75-17 (ʈʂ-75-11), ʚ ʩʫʙʤʘʛʠʩʪʨʘʣʴʥʳʭ ï ʈʂ-75-11 (ʈʂ-75-7), ʚ ʜʦʤʦʚʦʡ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ï ʈʂ-75-7, ʚ ʘʙʦʥʝʥʪʩʢʠʭ ʣʠʥʠʷʭ ï ʈʂ-75-4. ɺʩʝ ʪʠʧʳ 

ʢʘʙʝʣʝʡ ʠʤʝʶʪ ʥʦʤʠʥʘʣʴʥʦʝ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 75 ʆʤ. 

ɼʣʷ ʧʨʠʸʤʘ ʢʘʞʜʦʛʦ ʊɺ ʢʘʥʘʣʘ ʠ ʆɺʏ ʏʄ ʚʝʱʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʪʜʝʣʴʥʘʷ ʘʥʪʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʪʝʥʥʘ òʚʦʣʥʦʚʦʡ ʢʘʥʘʣò(ʚ ʜʠʘʧʘʟʦʥʝ ʜʝʮʠʤʝʪʨʦʚʳʭ ʚʦʣʥ 

ʪʘʢʞʝ ʣʦʛʦʧʝʨʠʦʜʠʯʝʩʢʘʷ). 



 
 

ʈʠʩʫʥʦʢ 4.10 ï ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ 

 

     

         ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʢʘʥʘʣʴʥʦʛʦ ʘʥʪʝʥʥʦʛʦ ʫʩʠʣʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʥʘ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʝ ʊɺ ʢʘʥʘʣʘ, ʥʝ ʤʝʥʝʝ 30 

ʜɹ; ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʊɺ ʢʘʥʘʣʘ, ʥʝ ʙʦʣʝʝ 1 ʜɹ; 

ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ, ʥʝ ʙʦʣʝʝ 5 ʜɹ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʫʨʦʚʝʥʴ ʥʝʩʫʱʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝ ʤʝʥʝʝ 100 ʜɹ ʤʢɺ; ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʥʘ ʯʘʩʪʦʪʘʭ, ʦʪʩʪʦʷʱʠʭ ʥʘ 8 

ʄɻʮ ʦʪ ʛʨʘʥʠʮ ʧʦʣʦʩʳ ʢʘʥʘʣʘ, ʥʝ ʤʝʥʝʝ 30 ʜɹ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʷʜʝ ʩʪʨʘʥ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʫʞʝ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʉʂʊɺ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʧʨʝʜʝʣʷʪʴ ʊɺ 

ʩʠʛʥʘʣʳ ʥʝ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʪʨʦʚʳʭ ʚʦʣʥ, ʥʦ ʠ ʚ ʜʠʘʧʘʟʦʥʝ ɼʎɺ. ʅʦʚʝʡʰʝʝ 

ʧʦʢʦʣʝʥʠʝ ʘʧʧʘʨʘʪʫʨʳ ʉʂʊɺ ʠʩʧʦʣʴʟʫʝʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʨʘʙʦʯʠʝ 

ʯʘʩʪʦʪʳ ʚ ʠʥʪʝʨʚʘʣʝ 5600 ʄɻʮ (ʩ ʫʯʝʪʦʤ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʘ). ʇʨʠʤʝʨʦʤ 

ʧʦʜʦʙʥʳʭ ʉʂʊɺ ʷʚʣʷʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʂʊ-600, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦ 60 ʊɺ ʨʘʜʠʦʢʘʥʘʣʦʚ. 

 



3.ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ.  

 

      ʇʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʉʂʊɺ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʆʃʉ, 

ʊɺ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʩʧʦʩʦʙʘʤʠ ʯʘʩʪʦʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʏʘʩʪʦʪʥʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ɺʆʃʉ ʚʦʟʤʦʞʥʦ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʩ 

ʤʦʜʫʣʷʮʠʝʡ ʢʘʞʜʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʩʚʦʠʤ ʊɺ ʩʠʛʥʘʣʦʤ, ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʥʦ-ʫʧʣʦʪʥʝʥʥʳʤʠ 

ʢʘʥʘʣʘʤʠ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʥʦʩʦʤ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʧʪʠʯʝʩʢʫʶ ʥʝʩʫʱʫʶ. ʆʜʥʘʢʦ ʧʝʨʚʳʡ ʠʟ 

ʥʘʟʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ ʦʧʪʠʯʝʩʢʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʬʠʣʴʪʨʦʚ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ; ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ 

ʪʨʝʙʫʶʪʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ɺʆʃʉ ʥʘ ʦʜʥʦʤʦʜʦʚʳʭ ʆɺ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʤʘʩʩʘ ʆɺ ʜʝʣʘʶʪ 

ʚʳʛʦʜʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʊɺ ʩʠʛʥʘʣʦʚ (ʊɺ 

ʩʠʛʥʘʣʫ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʳ ʦʪʚʦʜʠʪʩʷ ʩʚʦʝ ʆɺ ʚ ɺʆʃʉ). ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʪʨʝʙʫʝʤʘʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʢʘʞʜʦʛʦ ʠʟ ʢʘʥʘʣʦʚ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʦʜʠʥʦʯʥʦʤ ʆɺ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʘ (ʧʦʨʷʜʢʘ 68 ʄɻʮ) ʠ ʝʝ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʨʘʜʠʝʥʪʥʳʭ, 

ʥʦ ʜʘʞʝ ʥʘ ʩʪʫʧʝʥʯʘʪʳʭ ʚʦʣʦʢʥʘʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦ ʢʘʞʜʦʤʫ ʆɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ɺʆʃʉ ʉʂʊɺ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʘʥʘʣʦʛʦʚʳʡ ʊɺ 

ʩʠʛʥʘʣ, ʩʠʛʥʘʣ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʏʄ ʧʦʜʥʝʩʫʱʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʚʠʜʝʦʩʧʝʢʪʨʘ ʠ ʩʣʫʞʝʙʥʳʡ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ (ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) 

ʥʘ ʚʪʦʨʦʡ ʧʦʜʥʝʩʫʱʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʝʱʝ ʚʳʰʝ ʧʦ ʰʢʘʣʝ ʯʘʩʪʦʪ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʊɺ, ʟʚʫʢʦʚʦʡ ʠ ʩʣʫʞʝʙʥʳʡ ʩʠʛʥʘʣʳ, ʤʦʜʫʣʠʨʫʝʪ 

ʦʧʪʠʯʝʩʢʫʶ ʥʝʩʫʱʫʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʆɺ ʢʘʙʝʣʷ. ɺ 

ʙʫʜʫʱʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʆɺ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʟʘʪʫʭʘʥʠʶ ʠ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʆɺ ʚ ɺʆʃʉ ʧʨʠ ʧʝʨʝʜʘʯʝ ʊɺ 

ʩʠʛʥʘʣʦʚ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʩʪʘʥʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʆɺ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʥʦ-

ʫʧʣʦʪʥʝʥʥʳʤʠ ʊɺ ʩʠʛʥʘʣʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤ. 

ɺʦʟʤʦʞʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉʂʊɺ, ʠʩʧʦʣʴʟʫʶʱʝʡ ɺʆʃʉ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʊɺ ʩʠʛʥʘʣʦʚ, ʨʝʘʣʠʟʫʶʱʝʡ ʧʨʠʥʮʠʧ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʦʪ ʘʙʦʥʝʥʪʦʚ (ʨʝʞʠʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ), ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 10.4. ɺ 

ʩʦʩʪʘʚ ʜʘʥʥʦʡ ʉʂʊɺ ʚʭʦʜʷʪ: 

ɻʉ 1, ʩʦʜʝʨʞʘʱʘʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʝʤʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʊɺ 

ʩʠʛʥʘʣʦʚ ʚʝʱʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 2, ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥ 3, ʪʝʣʝʢʠʥʦʜʘʪʯʠʢ 4, ʊɺ 

ʩʠʥʪʝʟʘʪʦʨ ʟʥʘʢʦʚ 5, ʙʣʦʢ ʧʨʠʝʤʘ, ʦʙʨʘʙʦʪʢʠ ʊɺ ʩʠʛʥʘʣʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʘʙʦʥʝʥʪʦʚ, ʩ ʮʝʣʴʶ ʠʭ ʧʝʨʝʜʘʯʠ ʜʨʫʛʠʤ ʘʙʦʥʝʥʪʘʤ 6, ʤʠʥʠ-

ʕɺʄ 7, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʚʩʝʭ ʉʂʊɺ; ʧʝʨʝʜʘʶʱʠʝ ʦʧʪʠʯʝʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ 8 ʥʘ ʙʘʟʝ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ, ʧʨʠʝʤʥʦʝ ʦʧʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 9, 

ʩʦʜʝʨʞʘʱʝʝ ʬʦʪʦʜʠʦʜ; ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʝʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ɺʆʃʉ 10 ʩ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʨʘʟʚʝʪʚʠʪʝʣʷʤʠ 11, ʩʫʙʤʘʛʠʩʪʨʘʣʴʥʳʭ ɺʆʃʉ 12 ʩ 



 

ʈʠʩʫʥʦʢ 4.11. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉʂʊɺ, ʠʩʧʦʣʴʟʫʶʱʝʡ ɺʆʃʉ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʥʝʩʝʥʠʝʤ ʊɺ ʩʠʛʥʘʣʦʚ  

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʦʪʚʝʪʚʠʪʝʣʷʤʠ 13 ʘʙʦʥʝʥʪʩʢʠʭ ʣʠʥʠʡ; ʚʠʜʝʦʢʦʤʤʫʪʘʪʦʨʳ 14, 

ʠʤʝʶʱʠʝ ʥʘ ʚʭʦʜʘʭ ʠ ʚʳʭʦʜʘʭ ʧʨʠʝʤʥʳʝ 15 ʠ ʧʝʨʝʜʘʶʱʠʝ 16 ʦʧʪʠʯʝʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʊɺ ʩʠʛʥʘʣʦʚ 17, 

ʫʧʨʘʚʣʷʶʱʫʶ ʤʠʢʨʦ-ʕɺʄ 18; ʘʙʦʥʝʥʪʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 19, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ 

ʙʣʦʢʘ ʦʧʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 20, ʧʨʠʝʤʥʦʛʦ 21 ʠ ʧʝʨʝʜʘʶʱʝʛʦ 22 ʦʧʪʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʢʦʥʝʯʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 23, ʊɺ ʧʨʠʝʤʥʠʢʘ 24, 

ʧʝʨʝʜʘʶʱʝʡ ʢʘʤʝʨʳ 25 ʠ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 26. 

ʅʘ ɻʉ ʦʪ ʧʨʠʝʤʥʳʭ ʘʥʪʝʥʥ ʠʣʠ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ ʧʦʩʪʫʧʘʶʪ 

ʊɺ ʩʠʛʥʘʣʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʘ ʪʘʢʞʝ ʊɺ ʩʠʛʥʘʣʳ ʦʪ ʘʙʦʥʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʷʜ ʧʨʦʛʨʘʤʤ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦʡ ɻʉ, ʥʘʧʨʠʤʝʨ, ʩ 

ʧʦʤʦʱʴʶ ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥʘ, ʪʝʣʝʢʠʥʦʜʘʪʯʠʢʘ, ʊɺ ʩʠʥʪʝʟʘʪʦʨ ʟʥʘʢʦʚ. 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʠ ʩʫʙʤʘʛʠʩʪʨʘʣʴʥʳʝ ɺʆʃʉ ʜʦʣʞʥʳ ʩʦʝʜʠʥʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ 0ɺ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʊɺ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ɻʉ ʢ ʘʙʦʥʝʥʪʘʤ, ʦʜʥʘʢʦ ʯʘʩʪʴ ʚʦʣʦʢʦʥ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʙʦʥʝʥʪʦʚ ʢ ɻʉ. ɺʠʜʝʦʢʦʤʤʫʪʘʪʦʨʳ ʩʣʫʞʘʪ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʆɺ 

ʩʫʙʤʘʛʠʩʪʨʘʣʴʥʦʡ ɺʆʃʉ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʪʨʝʙʫʝʤʦʡ ʊɺ ʧʨʦʛʨʘʤʤʳ. ʄʠʢʨʦ-

ʕɺʄ ʚʠʜʝʦʢʦʤʤʫʪʘʪʦʨʘ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʤʠʥʠ-ʕɺʄ ɻʉ, ʪʘʢ ʠ ʩ ʢʣʘʚʠʘʪʫʨʥʳʤʠ ʠ 

ʦʢʦʥʝʯʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 

ʘʙʦʥʝʥʪʦʚ ʠ ʩʪʘʥʮʠʷʤʠ ʜʣʷ ʧʦʜʘʯʠ ʢʦʤʘʥʜ ʥʘ ʚʳʙʦʨ ʊɺ ʧʨʦʛʨʘʤʤ. ʄʠʢʨʦ-ʕɺʄ 

ʫʧʨʘʚʣʷʝʪ ʧʦʜʘʯʝʡ ʘʙʦʥʝʥʪʫ ʊɺ ʩʠʛʥʘʣʘ ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʢʦʤʘʥʜʝ, 



ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʘʙʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʝʡ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʝʤʦʡ ʫ 

ʘʙʦʥʝʥʪʦʚ, ʚ ɻʉ. ʆʪ ʚʠʜʝʦʢʦʤʤʫʪʘʪʦʨʘ ʯʝʨʝʟ ʙʣʦʢ ʦʧʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʦʪʭʦʜʷʪ ʘʙʦʥʝʥʪʩʢʠʝ ʣʠʥʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʜʚʘ ʆɺ. ʇʦ ʦʜʥʦʤʫ ʆɺ ʧʝʨʝʜʘʝʪʩʷ ʊɺ 

ʩʠʛʥʘʣ ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦ ʜʨʫʛʦʤʫ - ʊɺ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʘʙʦʥʝʥʪʦʚ ʚ 

ʚʠʜʝʦʢʦʤʤʫʪʘʪʦʨʳ. 

 

 
 

 ʈʠʩʫʥʦʢ 4.12. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉʂʊɺ 

 


