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ɺɺɽɼɽʅʀɽ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʝʚʳʝ ʢʦʤʧʨʝʩʩʦʨʳ ʠ ʪʫʨʙʠʥʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ, ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʝʩʘ, ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ [36]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʞʘʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʠʜʝ ʣʦʧʘʪʦʯʥʳʭ 

ʤʘʰʠʥ [88]. 

ʄʘʩʩʘ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʪʫʨʙʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 60...70% ʤʘʩʩʳ ʚʩʝʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ [36,83], ʧʦʵʪʦʤʫ 

ʣʦʧʘʪʦʯʥʳʝ ʤʘʰʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʤʘʩʩʦʡ ʠ 

ʛʘʙʘʨʠʪʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʦʪʦʨʝ ʣʶʙʦʛʦ ʪʠʧʘ ʤʦʥʦʢʦʣʝʩ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦ 25 % ʦʪ ʠʩʭʦʜʥʦʛʦ [36] ʠ ʧʦʚʳʩʠʪʴ ʯʘʩʪʦʪʫ ʝʛʦ 

ʚʨʘʱʝʥʠʷ (ʜʦ 50é80 ʪʳʩ. ʦʙ/ʤʠʥ) [19].  

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʢʦʣʝʩ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ [5, 87, 105]: 

1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʠʟ ʚʳʩʦʢʦʪʦʯʥʳʭ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʪʦʯʥʳʤ ʣʠʪʴʝʤ, ʰʪʘʤʧʦʚʢʦʡ ʠʣʠ ʤʝʪʦʜʘʤʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

2. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʧʫʪʝʤ ʩʙʦʨʢʠ ʨʘʥʝʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʠʩʢʦʚ ʠ 

ʣʦʧʘʪʦʢ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʘʡʢʠ ʠ ʩʚʘʨʢʠ. 

3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ ʣʦʧʘʪʦʯʥʳʡ ʚʝʥʝʮ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʠ 

ʤʦʥʦʢʦʣʝʩ, ʤʘʪʝʨʠʘʣʘ, ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪ.ʜ. 

ʌʨʝʟʝʨʦʚʘʥʠʝ ʢʦʥʮʝʚʦʡ ʬʨʝʟʦʡ ʠʟ ʤʦʥʦʣʠʪʥʦʡ ʥʝʧʨʦʬʠʣʪɹʨʦʚʘʥʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʣʫʯʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ [62]. ʆʜʥʘʢʦ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʯʝʥʴ 

ʚʳʩʦʢʘ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʘʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʯʝʨʥʦʚʦʤ ʵʪʘʧʝ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʤʘʣʳʤ ʨʘʟʤʝʨʦʤ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ [46]. 

ɺ 2003 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʢʦʣʝʩ ʧʦ ʩʭʝʤʝ ʢʦʣʴʮʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ [70]. ʆʙʨʘʙʦʪʢʘ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘʧʦʤʠʥʘʝʪ ʩʭʝʤʫ ʥʘʨʝʟʘʥʠʷ 

ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤʠ ʟʫʙʴʷʤʠ ʨʝʟʮʦʚʦʡ ʛʦʣʦʚʢʦʡ. ʋʚʝʣʠʯʝʥʠʝ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʧʨʦʨʝʟʘʥʠʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʥʠʤʘʶʪʩʷ ʢʘʢ ʚ ʈʦʩʩʠʠ (ʃʫʥʝʚ ɸ.ʅ., ʄʦʠʩʝʝʚʘ 

ʃ.ʊ.), ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ (Turcotte B.D., Erickson R.E.). ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[55, 57, 59] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ [58,71]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ: 

- ʩʦʟʜʘʥʘ ʪʝʦʨʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ; 

- ʩʦʟʜʘʥʳ ʠ ʦʩʚʦʝʥʳ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ 

ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʠʝ, ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ 

ʢʨʦʤʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ; 

- ʚ ʤʝʭʘʥʦʩʙʦʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʟʜʘʥʳ ʠ ʦʩʚʦʝʥʳ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʚʢʣʶʯʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ, ʚʭʦʜʥʳʝ ʠ 

ʚʳʭʦʜʥʳʝ ʢʨʦʤʢʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ (ʜʥʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ), ʨʘʜʠʫʩʘ 

ʩʦʧʨʷʞʝʥʠʷ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʩʦ ʚʪʫʣʢʦʡ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ ʪʝʣʘ 

ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʝʜʧʦʩʳʣʦʢ: 

- ʦʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ; 

- ʦʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʢʦʤʧʣʝʢʩʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʠʟ 

ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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- ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ; 

- ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠ ̫ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ 

ʘʚʠʘʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʠ ʣʦʧʘʪʦʯʥʳʤʠ ʨʝʰʝʪʢʘʤʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ; 

- ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʢɻʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʦʙʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʧʨʘʚʣʷʝʤʳʭ 

ʢʦʦʨʜʠʥʘʪ ʩʭʝʤ r ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʧʦ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʠ ʥʘʪʫʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤ r ʧʦ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʦʞʝʥʠʡ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʪʝʦʨʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɹʘʟʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉɸD/ʉɸʄ ʩʠʩʪʝʤʳ 

Siemens NX, ʩʪʘʥʢʦʚ ʩ ʏʇʋ ʥʘ ʢʘʬʝʜʨʝ çʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚè ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ.ʅ.ʊʫʧʦʣʝʚʘ . 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ: 

- ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ; 

- ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 

ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ; 



7 

 

- ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʠʷʥʠ ̫ ʢʦʣʠʯʝʩʪʚʘ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʤʦʥʦʢʦʣʝʩ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʩʭʝʤʳ ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ: 

- ʚ ʤʝʪʦʜʠʢʘʭ ʧʦʜʙʦʨʘ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ 

ʪʫʨʙʠʥ; 

- ʚ ʤʝʪʦʜʠʢʘʭ ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ; 

- ʚ ʤʝʪʦʜʠʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʦ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʭʝʤʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. ʋʯʘʩʪʠʝ ʩʦʘʚʪʦʨʦʚ ʃʫʥʝʚʘ ɸ.ʅ. ʠ 

ʄʦʠʩʝʝʚʦʡ ʃ.ʊ. ʚ ʜʚʫʭ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʥʦʩʠʣʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩʘ 

ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ; 

- ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

- ʤʝʪʦʜʠʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʨʝʟʘʥʠʷ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʘʧʨʦʙʘʮʠʠ ʨʘʙʦʪʳ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʘʚʪʦʨʦʤ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʪʝʦʨʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 
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ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʥʘʪʫʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʤʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ç XX ʊʫʧʦʣʝʚʩʢʠʝ ʯʪʝʥʠʷ è (ʛ. ʂʘʟʘʥʴ, 2013 ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ç XXXIX ɻʘʛʘʨʠʥʩʢʠʝ ʯʪʝʥʠʷ è (ʛ. ʄʦʩʢʚʘ, 2013 ʛ.), 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ  çʇʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè (ʛ. ʂʘʟʘʥʴ, 2014 ʛ.), II 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝè. 

ʌɻʋʇ çɺʀɸʄè (ʛ. ʄʦʩʢʚʘ, 2016 ʛ.),  IV ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ  çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʡ 

ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠè (ʛ. ʂʘʟʘʥʴ, 2016 ʛ.) 

ɺ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʜʠʩʩʝʨʪʘʮʠʷ ʜʦʢʣʘʜʳʚʘʣʘʩʴ ʥʘ ʨʘʩʰʠʨʝʥʥʦʤ ʟʘʩʝʜʘʥʠʠ 

ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚè ʂʘʟʘʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ.ʅ. 

ʊʫʧʦʣʝʚʘ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ 

ʛʣʘʚ, ʚʳʚʦʜʦʚ, ʙʠʙʣʠʦʛʨʘʬʠʠ (115 ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘ) ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ ï 134 ʩʪʨʘʥʠʮ.r ɺ ʪʝʢʩʪʝ 82 ʨʠʩʫʥʢʦʚ ʠ 15 ʪʘʙʣʠʮ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ ï ʂɸʀè ʥʘ 

ʢʘʬʝʜʨʝ çʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚè. 

http://conf.viam.ru/conf/192
http://conf.viam.ru/conf/192
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ɻʃɸɺɸ 1. 

ʀɿɻʆʊʆɺʃɽʅʀɽ ʄʆʅʆʂʆʃɽʉ (ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ). ʎɽʃʔ 

ʈɸɹʆʊʓ ʀ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

1.1. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

ʪʫʨʙʠʥ ʠ ʢʦʤʧʨʝʩʩʦʨʦʚ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʝʚʳʝ ʢʦʤʧʨʝʩʩʦʨʳ ʠ ʪʫʨʙʠʥʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ, ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʝʩʘ, ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ [36]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʞʘʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʠʜʝ ʣʦʧʘʪʦʯʥʳʭ 

ʤʘʰʠʥ [88]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʦʢʦʤ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ ʣʦʧʘʪʦʯʥʳʝ 

ʤʘʰʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʤʘʰʠʥʳ-ʠʩʧʦʣʥʠʪʝʣʠ ʠ ʤʘʰʠʥʳ-ʜʚʠʛʘʪʝʣʠ (ʨʠʩ. 1.1). 

ʇʝʨʚʳʝ (ʢʦʤʧʨʝʩʩʦʨʳ, ʚʝʥʪʠʣʷʪʦʨʳ) ʧʦʜʚʦʜʷʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʢ ʧʦʪʦʢʫ, 

ʚʪʦʨʳʝ (ʪʫʨʙʠʥʳ) ʦʪʚʦʜʷʪ ʝʝ ʦʪ ʧʦʪʦʢʘ [8]. 

 
ʈʠʩ. 1.1. ʄʘʰʠʥʳ-ʠʩʧʦʣʥʠʪʝʣʠ ʠ ʤʘʰʠʥʳ-ʜʚʠʛʘʪʝʣʠ [8] 

 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʦʧʘʪʦʯʥʦʡ ʤʘʰʠʥʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʩ ʧʦʪʦʢʦʤ 

ʛʘʟʘ ʠʣʠ ʞʠʜʢʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʣʦʧʘʪʢʘ (ʨʠʩ. 1.2,ʘ). ʃʦʧʘʪʢʘ ʠʤʝʝʪ ʧʨʦʬʠʣʴʥʫʶ 
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ʯʘʩʪʴ (ʧʝʨʦ) 1 (ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ), ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʚ ʣʦʧʘʪʦʯʥʦʡ ʤʘʰʠʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʵʥʝʨʛʦʦʙʤʝʥ, ʠ ʭʚʦʩʪʦʚʠʢ 

2, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʣʦʧʘʪʢʠ ʚ ʜʠʩʢʝ ʢʦʣʝʩʘ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʜʘʯʠ ʫʩʠʣʠʡ ʦʪ ʣʦʧʘʪʢʠ ʢ ʨʦʪʦʨʫ [25].  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʣʦʧʘʪʦʢ (ʨʠʩ.1.2,ʙ), ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʦʙʦʜʝ ʠʣʠ ʜʠʩʢʝ 4, 

ʥʘʟʳʚʘʶʪ ʣʦʧʘʪʦʯʥʳʤ ʚʝʥʮʦʤ 3. ɺʨʘʱʘʶʱʠʝʩʷ ʣʦʧʘʪʦʯʥʳʝ ʚʝʥʮʳ, ʩʦʝʜʠʥʝʥʥʳʝ 

ʩ ʜʠʩʢʘʤʠ, ʦʙʨʘʟʫʶʪ ʨʘʙʦʯʠʝ ʢʦʣʝʩʘ. ʅʝʧʦʜʚʠʞʥʳʝ ʣʦʧʘʪʦʯʥʳʝ ʚʝʥʮʳ ʚ 

ʢʦʤʧʨʝʩʩʦʨʝ ʥʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʘ ʚ ʪʫʨʙʠʥʝ ï ʩʦʧʣʦʚʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ.  

 
 

ʘ ʙ 

ʈʠʩ. 1.2. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʣʦʧʘʪʦʯʥʳʭ ʤʘʰʠʥ [42]: 

ʘ ï ʣʦʧʘʪʢʘ; ʙ ï ʣʦʧʘʪʦʯʥʳʡ ʚʝʥʝʮ; 

1 ï ʧʝʨʦ; 2 ï ʭʚʦʩʪʦʚʠʢ; 3 ï ʚʝʥʝʮ; 4 ï ʜʠʩʢ; 5 ï ʢʦʥʮʝʚʘʷ ʯʘʩʪʴ ʣʦʧʘʪʢʠ; 6 ï ʢʦʨʥʝʚʘʷ ʯʘʩʪʴ 

ʣʦʧʘʪʢʠ; h ï ʚʳʩʦʪʘ ʣʦʧʘʪʢʠ, ʤʤ 
 

ʃʦʧʘʪʦʯʥʳʝ ʤʘʰʠʥʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʪ.ʜ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʨʘʟʥʦʦʙʨʘʟʥʳ [3, 14]. ʀʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ [8, 13, 39, 53].  

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ [12, 88] ʨʘʙʦʯʠʝ ʢʦʣʝʩʘ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ (ʊʘʙʣʠʮʘ 1.1.): 

1) ʨʘʙʦʯʠʝ ʢʦʣʝʩʘ, ʚ ʢʦʪʦʨʳʭ ʣʦʧʘʪʢʠ ʠ ʜʠʩʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ, ʘ 

ʧʦʪʦʤ ʩʦʙʠʨʘʶʪ; 

2) ʨʘʙʦʯʠʝ ʢʦʣʝʩʘ, ʚ ʢʦʪʦʨʳʭ ʣʦʧʘʪʢʠ ʠ ʜʠʩʢ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʢʘʢ ʝʜʠʥʦʝ 

ʮʝʣʦʝ (ʤʦʥʦʢʦʣʝʩʘ). 

 

h 

5 

6 

1 

2 

3 

4 
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ʊʘʙʣʠʮʘ 1.1. 

ʍʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ ʠ ʤʦʥʦʢʦʣʝʩ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ [12] 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ 

ʅʘʨʫʞʥʳʡ 

ʜʠʘʤʝʪʨ Dʢ, ʤʤ 

ɺʳʩʦʪʘ 

ʧʝʨʘ h, ʤʤ 
ʕʩʢʠʟ ʨʘʙʦʯʝʡ ʣʦʧʘʪʢʠ 

ʃʦʧʘʪʢʠ 

ʦʪʜʝʣʴʥʳʝ  
ï 

10-100 

101-250 

251-600 

601-1000 

 

ʄʦʥʦʢʦʣʝʩʦ 
150-300 

301-700 

10-100 

20-200 

 
 

ʆʩʥʦʚʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʦʩʝʚʦʛʦ 

ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ɻʆʉʊ 23851-79 [22]ʷʚʣʷʶʪʩʷ  

(ʨʠʩ. 1.3): 

- ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠʣʠ 

ʪʫʨʙʠʥʳ ʚ ʝʛʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ Dʢ; 

- ʜʠʘʤʝʪʨ ʚʪʫʣʢʠ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠʣʠ 

ʪʫʨʙʠʥʳ ʚ ʝʛʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ Dʚʪ; 

- ʰʠʨʠʥʘ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠʣʠ ʪʫʨʙʠʥʳ Sʢ. 

 

D
ʚ
ʪ 

2 

o 

1 

D
ʢ
 Sʢ 

r 

 
ʈʠʩ. 1.3 ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʩʝʯʝʥʠʷ : 

1 ï ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ; 2 ï ʦʩʴ ʚʨʘʱʝʥʠʷ 

ʆʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʪʫʣʢʠ ʢ ʜʠʘʤʝʪʨʫ ʢʦʣʝʩʘ 
ʢ

ʚʪ

D

D
d= , ʥʘʟʳʚʘʝʤʦʝ 

çʦʪʥʦʩʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʪʫʣʢʠè, ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,3é0,6 ʚ ʧʝʨʚʳʭ ʜʦ 

92,0...8,0=d  ʚ ʧʦʩʣʝʜʥʠʭ ʩʪʫʧʝʥʷʭ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ [30]. 
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ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʣʦʧʘʪʦʢ ï d  > 0,92 ï ʥʝʞʝʣʘʪʝʣʴʥʦ ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ 

ʨʦʩʪʘ ʧʦʪʝʨʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʪʫʧʝʥʠ.  

ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʧʝʨʘ ʣʦʧʘʪʦʢ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʝʝ ʢʦʥʩʪʨʫʢʮʠʷ ʫʪʦʯʥʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ [84]. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʧʨʦʬʠʣʴʥʦʡ 

ʯʘʩʪʠ ʣʦʧʘʪʦʢ ʙʦʣʴʰʦʛʦ ʫʜʣʠʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʳʝ ʧʦʣʢʠ 3 [83] 

(ʨʠʩ. 1.4). 

 
ʈʠʩ. 1.4. ʃʦʧʘʪʢʘ ʩ ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʦʡ ʧʦʣʢʦʡ [87]: 

1 ï ʧʝʨʦ; 2 ï ʭʚʦʩʪʦʚʠʢ; 3 ï ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʘʷ ʧʦʣʢʘ 
 

ʄʝʞʜʫ ʣʦʧʘʪʢʘʤʠ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʪʫʨʙʠʥ ʠʤʝʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ [88]: 

- ʧʨʦʬʠʣʴ ʧʝʨʘ ʣʦʧʘʪʦʢ ʢʦʤʧʨʝʩʩʦʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʪʦʥʢʠʡ, ʯʝʤ ʫ ʧʝʨʘ 

ʣʦʧʘʪʦʢ ʪʫʨʙʠʥʳ; 

- ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʪʦʢ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʘ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥʳ ʪʦʛʦ ʞʝ ʜʚʠʛʘʪʝʣʷ; 

- ʧʝʨʦ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥʳ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʠʟʦʛʥʫʪʦ, ʯʝʤ ʫ ʣʦʧʘʪʦʢ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʃʦʧʘʪʢʠ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʜʦʟʚʫʢʦʚʦʤ ʧʦʪʦʢʝ, ʠʤʝʶʪ ʧʨʦʬʠʣʠ 

ʣʘʤʠʥʘʨʥʦʛʦ ʦʙʪʝʢʘʥʠʷ, ʘ ʣʦʧʘʪʢʠ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʩʪʫʧʝʥʝʡ ï ʢʣʠʥʦʚʠʜʥʳʡ 

ʧʨʦʬʠʣʴ [14] (ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪ ʩʦʧʣʘ ʃʘʚʘʣʷ). 

ʃʦʧʘʪʦʯʥʘʷ ʤʘʰʠʥʘ ï ʵʪʦ ʪʝʣʦ ʚʨʘʱʝʥʠʷ. ɽʩʣʠ ʚʟʷʪʴ ʢʦʣʴʮʝʚʦʝ ʩʝʯʝʥʠʝ ʩ 

ʧʨʦʠʟʚʦʣʴʥʳʤ ʨʘʜʠʫʩʦʤ r i, ʦʩʴ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ ʪʫʨʙʦʤʘʰʠʥʳ, 

ʧʝʨʝʩʝʯʴ ʠʤ ʣʦʧʘʪʦʯʥʳʡ ʚʝʥʝʮ, ʠ ʧʦʣʫʯʝʥʥʫʶ ʚ ʩʝʯʝʥʠʠ ʢʘʨʪʠʥʫ ʨʘʟʚʝʨʥʫʪʴ ʚ 

ʧʣʦʩʢʦʩʪʴ (ʨʠʩ. 1.5), ʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʟʳʚʘʝʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʨʝʰʝʪʢʦʡ ʧʨʦʬʠʣʝʡ [27]. ɺʩʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʪʫʨʙʦʩʪʨʦʝʥʠʠ 

ʨʝʰʝʪʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ, ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʠʭ ʧʦ ʨʘʟʣʠʯʥʳʤ 

3 

1 2 
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ʧʨʠʟʥʘʢʘʤ. ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʨʝʰʝʪʢʠ ʣʦʧʘʪʦʢ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʝʘʢʪʠʚʥʳʝ 

ʩʦʧʣʦʚʳʝ (ʥʝʧʦʜʚʠʞʥʳʝ) ʠ ʨʘʙʦʯʠʝ (ʚʨʘʱʘʶʱʠʝʩʷ), ʘ ʪʘʢʞʝ ʥʘ ʘʢʪʠʚʥʳʝ ʨʘʙʦʯʠʝ 

ʠ ʧʦʚʦʨʦʪʥʳʝ. 

  

 

a ʙ ʚ 

 

 

ʛ ʜ 

ʈʠʩ. 1.5. ʌʦʨʤʳ ʧʨʦʬʠʣʝʡ ʠ ʢʘʥʘʣʦʚ ʨʝʘʢʪʠʚʥʳʭ ʠ ʘʢʪʠʚʥʳʭ ʨʝʰʝʪʦʢ [27]: 

a ï ʘʢʪʠʚʥʘʷ ʨʝʰʝʪʢʘ ʜʣʷ ʜʦʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʝʡ; ʙ, ʚ ï ʘʢʪʠʚʥʳʝ ʨʝʰʝʪʢʠ ʜʣʷ ʩʚʝʨʭʟʚʫʢʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ; ʛ ï ʨʝʘʢʪʠʚʥʘʷ ʨʝʰʝʪʢʘ ʜʣʷ ʜʦʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʝʡ;  

ʜ ï ʨʝʘʢʪʠʚʥʘʷ ʨʝʰʝʪʢʘ ʜʣʷ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 
 

ʈʝʰʝʪʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʦʡ ʧʨʦʬʠʣʷ ʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. ʇʨʦʬʠʣʴ 

ʣʦʧʘʪʢʠ (ʨʠʩ. 1.6) ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʳʪʘ 1, ʩʧʠʥʢʠ 2 ʠ ʩʦʝʜʠʥʷʶʱʠʭ ʠʭ ʚʭʦʜʥʦʡ 3 ʠ 

ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʝ 4. ʂʨʠʚʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʬʠʣʠ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ, ʩʪʨʦʷʪ ʩ 

ʧʦʤʦʱʴʶ ʤʘʩʩʠʚʘ ʪʦʯʝʢ. ɺʭʦʜʥʫʶ ʠ ʚʳʭʦʜʥʫʶ ʢʨʦʤʢʫ ʦʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ ʜʫʛ 

ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʜʠʫʩʦʤ r1 ʠ r2. ʂʦʦʨʜʠʥʘʪʳ ʤʘʩʩʠʚʘ ʪʦʯʝʢ ʩʧʠʥʢʠ [xi; yc] ʠ ʢʦʨʳʪʘ 

[xi; yʢ], ʘ ʪʘʢʞʝ ʮʝʥʪʨ ʩʢʨʫʛʣʝʥʠʷ ʚʭʦʜʥʦʡ [x1; ʫ1] ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʠ [x2; y2] ʜʘʥʳ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤ r ʢʦʦʨʜʠʥʘʪ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ XOY, ʢʦʪʦʨʘʷ ʧʦʚʝʨʥʫʪʘ ʥʘ ʫʛʦʣ ɓ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʚʨʘʱʝʥʠʷ 5. ʆʪʨʝʟʦʢ 7, ʩʦʝʜʠʥʷʶʱʠʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ 

ʧʝʨʘ 6 ʩ ʧʨʦʬʠʣʷʤʠ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʦʢ, ʥʘʟʳʚʘʶʪ ʭʦʨʜʦʡ. 

ʋʛʦʣ ʤʝʞʜʫ ʭʦʨʜʦʡ ʧʨʦʬʠʣʷ ʧʝʨʘ ʠ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ 

ʧʝʨʘ ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʝʝ ʩ ʧʨʦʬʠʣʝʤ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʧʝʨʘ ʥʘʟʳʚʘʶʪ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʧʝʨʘ ɢ1, ʘ ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʩ 

ʧʨʦʬʠʣʝʤ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʠ ʧʝʨʘ ï ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʚʭrʦʜʥʦʡ ʢʨʦʤʢʠ ʧʝʨʘ ɢ2. 

ʈʝʰʝʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʜʦʟʚʫʢʦʚʳʭ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʨʦʬʠʣʷ ȹɢ = ɢ1 ï ɢ2 < 45Á [4] 
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ɢ1 

ʉmax 

ɢ2 

 
ʈʠʩ. 1.6. ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʰʝʪʦʢ ʣʦʧʘʪʦʢ 

 

ʂʘʞʜʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʤʦʥʦʢʦʣʝʩʘ (ʨʠʩ. 1.3) ʠ ʨʝʰʝʪʢʠ 

ʧʨʦʬʠʣʝʡ (ʨʠʩ. 1.6) ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʠ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ [3, 84]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʣʝʩʘ ʠ ʨʝʰʝʪʢʠ [25, 14]. ʇʦʵʪʦʤʫ 

ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʝʰʝʪʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ ñʦʪʥʦʩʠʪʝʣʴʥʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨò, ʢʦʪʦʨʳʡ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢ ʜʣʠʥʝ ʭʦʨʜʳ 

b. ʇʨʠʤʝʥʷʝʤʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʪʦʣʱʠʥʳ ʧʨʦʬʠʣʷ 
b

ʩ
ʩ=  ʣʦʧʘʪʦʢ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʘʚʠʘʮʠʦʥʥʳʭ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.2. 

 

ʊʘʙʣʠʮʘ 1.2  

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʪʦʣʱʠʥʳ ʧʨʦʬʠʣʷ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ [90] 

                ʋʯʘʩʪʦʢ 

ʊʠʧ ʣʦʧʘʪʦʢ    

ʂʦʨʥʝʚʘʷ ʯʘʩʪʴ  ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʂʦʥʮʝʚʘʷ ʯʘʩʪʴ 

ʢʩ ʩʨʩ  ʥʩ 

ʈʘʙʦʯʠʝ:    

ʘʚʠʘʮʠʦʥʥʳʝ < 0,12 0,08 0,04 

ʩʪʘʮʠʦʥʘʨʥʳʝ < 0,14 0,10é0,12 0,06 
 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʰʝʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʪʘʢʞʝ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ï ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʝ ʠ ʚʝʝʨʥʦʩʪʠ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ. ɺ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ 
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ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʰʝʪʢʠ ʤʘʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ö
÷

õ
æ
ç

å
<= 0,1

b

h
h  ʠ ʤʘʣʦʡ 

ʚʝʝʨʥʦʩʪʠ ö
÷

õ
æ
ç

å
>= 20ʢ

h

D
q , ʨʝʰʝʪʢʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ (h  = 1,0 ï 3,0) ʠ ʩʨʝʜʥʝʡ 

ʚʝʝʨʥʦʩʪʠ (ɗ = 10 ï 20) ʠ ʨʝʰʝʪʢʠ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ (l  > 3,0) ʠ ʙʦʣʴʰʦʡ ʚʝʝʨʥʦʩʪʠ 

(ɗ < 10) [26]. ɼʣʷ ʧʝʨʚʳʭ ʩʪʫʧʝʥʝʡ ʫʜʣʠʥʝʥʠʷ ʣʦʧʘʪʦʢ ʥʘʭʦʜʷʪʩʷ ʦʙʳʯʥʦ ʚ 

ʜʠʘʧʘʟʦʥʝ h  = 1,5...2,5, ʜʣʷ ʧʦʩʣʝʜʥʠʭ h  < 1 [27]. 

ʃʦʧʘʪʢʠ ð ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠ ʤʘʩʩʦʚʳʭ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ [87]. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘ ʥʠʭ ʜʝʡʩʪʚʫʶʪ 

ʠʥʝʨʮʠʦʥʥʳʝ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʚʳʟʳʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ, 

ʠʟʛʠʙʘ ʠ ʢʨʫʯʝʥʠʷ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʜʣʷ ʢʦʤʧʨʝʩʩʦʨʘ ð 300...800 Áʉ) 

[28, 30]. ʂʨʦʤʝ ʪʦʛʦ, ʣʦʧʘʪʢʠ ʠʩʧʳʪʳʚʘʶʪ ʧʝʨʝʤʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ [39, 64]. ʕʪʠ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʩʨʦʢ ʩʣʫʞʙʳ ʜʝʪʘʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʥʝʩʫʱʝʛʦ ʥʘʛʨʫʟʢʠ, ʠ ʚʚʝʜʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. 

ʄʘʩʩʘ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʪʫʨʙʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 60...70% ʤʘʩʩʳ ʚʩʝʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ [36, 83], ʧʦʵʪʦʤʫ 

ʣʦʧʘʪʦʯʥʳʝ ʤʘʰʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʤʘʩʩʦʡ ʠ 

ʛʘʙʘʨʠʪʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʦʪʦʨʝ ʣʶʙʦʛʦ ʪʠʧʘ ʤʦʥʦʢʦʣʝʩ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦ 25 % ʦʪ ʠʩʭʦʜʥʦʛʦ [36] ʠ ʧʦʚʳʩʠʪʴ ʯʘʩʪʦʪʫ ʝʛʦ 

ʚʨʘʱʝʥʠʷ (ʜʦ 50é80 ʪʳʩ. ʦʙ/ʤʠʥ) [19]. ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʥʦʢʦʣʝʩ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʙʣʠʩʢʦʚ. ɹʣʠʩʢ ï ʵʪʦ ʦʩʝʚʦʝ ʨʘʙʦʯʝʝ 

ʢʦʣʝʩʦ, ʚ ʢʦʪʦʨʦʤ ʣʦʧʘʪʢʠ 1 ʚʳʧʦʣʥʝʥʳ ʩ ʜʠʩʢʦʤ 2 ʟʘ ʦʜʥʦ ʮʝʣʦʝ (ʨʠʩ. 1.7,ʙ).  

ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʠʜʝʠ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʤʦʥʦʢʦʣʝʩ, ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʦʪʦʨʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ çʙʣʠʥʛè. ɹʣʠʥʛ ï 

ʵʪʦ ʦʩʝʚʦʝ ʨʘʙʦʯʝʝ ʤʦʥʦʢʦʣʝʩʦ, ʘʨʤʠʨʦʚʘʥʥʦʝ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʪʘʣʣʦʢʦʤʧʦʟʠʪʥʦʡ ʤʘʪʨʠʮʝʡ 4, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 1.7,ʚ). 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ çʙʣʠʩʢʦʚʦʡè ʢʦʥʩʪʨʫʢʮʠʠ ï ʦʪʩʫʪʩʪʚʠʝ ʟʘʤʢʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ  ʣʦʧʘʪʦʢ ʩ ʜʠʩʢʦʤ 3, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʯʘʩʪʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʘʰʠʥʳ: ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ 
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ʟʘʤʢʦʚʳʭ ʧʘʟʘʭ ʜʠʩʢʦʚ, ʬʨʝʪʪʠʥʛ-ʢʦʨʨʦʟʠʠ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ 

ʩʥʠʞʝʥʠʝ ʚʠʙʨʦʧʨʦʯʥʦʩʪʠ ʣʦʧʘʪʦʢ ʠ ʜʠʩʢʦʚ [25]. 

 

   
 

ʘ ʙ ʚ 

ʈʠʩ. 1.2 ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ [36]: 

ʘ ï ʪʨʘʜʠʮʠʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʩʝʚʦʛʦ ʢʦʣʝʩʘ; ʙ ï ʦʩʝʚʦʝ ʢʦʣʝʩʦ ʙʣʠʩʢʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ;  

ʚ ï ʦʩʝʚʦʝ ʢʦʣʝʩʦ ʙʣʠʥʛʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

1 ï ʣʦʧʘʪʢʘ; 2 ï ʜʠʩʢ; 3 ï ʭʚʦʩʪʦʚʠʢ; 4 ï ʤʝʪʘʣʣʦʢʦʤʧʦʟʠʪʥʘʷ ʤʘʪʨʠʮʘ 
 

 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʢʦʤʧʨʝʩʩʦʨʝ 

ʧʦʣʫʯʠʣʠ ʨʘʙʦʯʠʝ ʦʩʝʚʳʝ ʠ ʮʝʥʪʨʦʙʝʞʥʳʝ ʤʦʥʦʢʦʣʝʩʘ (ʊʘʙʣʠʮʘ 1.3) . 

ʊʘʙʣʠʮʘ 1.3 

ʊʠʧʦʚʳʝ ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʦʩʝʚʳʝ ʤʦʥʦʢʦʣʝʩʘ [36, 88] 

ʇʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ 

ʇʨʷʤʦʣʠʥʝʡʥʘʷ ʇʨʦʬʠʣʴʥʘʷ 
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ʚʦʛʥʫʪʘʷ 

1 



17 

 

ʊʝʭʥʦʣʦʛʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʠʩʢʘ ʠ ʣʦʧʘʪʢʠ (ʙʣʠʩʢ) ʚʩʝ ʰʠʨʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ [12]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʥʦʢʦʣʝʩʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʦʯʝʪʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ (ʟʘʧʫʩʢ, 

ʚʟʣʝʪ, ʧʦʣʝʪ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ, ʬʦʨʩʘʞ ʠ ʪ.ʜ.). ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʨʝʞʠʤʦʚ 

ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʛʘʪʝʣʷ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚ ʣʦʧʘʪʢʘʭ ʤʦʥʦʢʦʣʝʩ ʚʳʩʦʢʠʭ 

ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʨʘʟʨʫʰʝʥʠʶ. 

ʆʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʙʣʠʩʢʦʚ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʅʘʠʙʦʣʝʝ ʩʧʝʮʠʬʠʯʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʧʦʩʪʨʦʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʨʘ ʣʦʧʘʪʢʠ ʠ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʠʩʢʘ ʤʦʥʦʢʦʣʝʩʘ. 

ʇʦʚʝʨʭʥʦʩʪʠ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʩ ʵʣʝʤʝʥʪʦʤ ʚʘʣʘ 

ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʪʦʯʥʦʩʪʴʶ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

ʠ ʪʦʯʥʦʩʪʴʶ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʨʝʜʝʣʘʭ IT5...IT6. ɺ 

ʦʪʨʘʩʣʝʚʦʤ ʩʪʘʥʜʘʨʪʝ ʆʉʊ 1.02571-86 [65], ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʧʨʝʜʝʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʘ ʣʦʧʘʪʦʢ. ʊʦʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʚʤʝʱʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʚʧʘʜʘʣʠ ʚʭʦʜʥʳʝ 

ʢʨʦʤʢʠ ʠ ʩʨʝʜʥʠʝ ʣʠʥʠʠ (ʨʠʩ. 1.8) . ʇʨʠ ʵʪʦʤ ʩʪʘʥʜʘʨʪʦʤ ʦʧʨʝʜʝʣʝʥʳ ʜʦʧʫʩʢʠ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

- ʦʪʢʣʦʥʝʥʠʝ ʨʘʟʤʝʨʘ ʨʘʜʠʫʩʘ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ r1; 

- ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ XʬOʬYʬ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ; 

- ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ ʧʝʨʘ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʦ ʦʩʠ Y; 

- ʦʪʢʣʦʥʝʥʠʝ ʜʣʠʥʳ ʭʦʨʜʳ ʧʨʦʬʠʣʷ b; 

- ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ɓ; 

- ʧʨʝʜʝʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ 

ʣʦʧʘʪʢʠ 3 ʠ 4. 
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ʈʠʩ. 1.8. ʅʦʨʤʠʨʫʝʤʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʘ ʣʦʧʘʪʦʢ [65]:  

1 ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ; 2 ï ʬʘʢʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ; 3 ʠ 4 ï ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʙʘʟʳ;  

5 ï ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ 
 

ɺ ʩʚʷʟʠ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʦʟʤʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʤʝʨʦʚ ʦʩʝʚʳʭ 

ʤʦʥʦʢʦʣʝʩ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ ʧʨʦʮʝʜʫʨʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. 

 

1.2. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʢʦʣʝʩ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ [5, 87, 105]: 

1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʠʟ ʚʳʩʦʢʦʪʦʯʥʳʭ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʧʦʣʫʯʝʥʥʳʭ ʪʦʯʥʳʤ ʣʠʪʴʝʤ, ʰʪʘʤʧʦʚʢʦʡ ʠʣʠ ʤʝʪʦʜʘʤʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

2. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʧʫʪʝʤ ʩʙʦʨʢʠ ʨʘʥʝʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʠʩʢʦʚ ʠ 

ʣʦʧʘʪʦʢ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʘʡʢʠ ʠ ʩʚʘʨʢʠ. 

3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ ʣʦʧʘʪʦʯʥʳʡ ʚʝʥʝʮ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʥʦʢʦʣʝʩ ʧʦ ʧʝʨʚʦʤʫ ʚʘʨʠʘʥʪʫ, ʪ.ʝ. ʤʝʪʦʜʘʤʠ ʪʦʯʥʦʛʦ ʣʠʪʴʷ 

ʠ ʰʪʘʤʧʦʚʢʠ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʣʦʧʘʪʦʯʥʦʛʦ ʚʝʥʮʘ. 

ʆʜʥʘʢʦ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʩʥʘʩʪʢʘ [48]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʫʧʘʶʪ ʩʝʙʷ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ.  
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ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʘʩʪʢʝ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ [41]. ʆʜʥʘʢʦ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʣʦʧʘʪʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʨʘʟʲʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʠʩʢʘ ʩ 

ʣʦʧʘʪʢʘʤʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʚʘʨʢʠ (ʪʨʝʥʠʝʤ, ʣʘʟʝʨʥʦʡ ʠ 

ʪ.ʧ.), ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ [61]. ʊʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ 

ʥʘ ʩʧʝʢʘʥʠʠ ʣʦʧʘʪʦʢ ʩ ʧʦʨʦʰʢʦʚʳʤ ʩʧʣʘʚʦʤ, ʦʙʨʘʟʫʶʱʠʤ ʜʠʩʢ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ, ʟʘʨʘʥʝʝ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʣʠʪʳʝ ʣʦʧʘʪʢʠ ʩ ʧʦʤʦʱʴʶ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʟʘʢʣʘʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʢʘʧʩʫʣʫ, ʚ ʢʦʪʦʨʫʶ ʟʘʪʝʤ ʟʘʩʳʧʘʶʪ 

ʛʨʘʥʫʣʳ ʧʦʨʦʰʢʦʚʦʛʦ ʩʧʣʘʚʘ. ʇʨʦʮʝʩʩ ʩʧʝʢʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʘʢʫʫʤʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 1200 
Á
ʉ ʠ ʜʘʚʣʝʥʠʠ ʧʦʨʷʜʢʘ ʧʦʣʫʪʦʨʘ ʘʪʤʦʩʬʝʨ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʘʧʩʫʣʘ ʫʜʘʣʷʝʪʩʷ ʪʨʘʚʣʝʥʠʝʤ. ʄʝʪʦʜ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʩʨʘʱʠʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʷʪʴ ʵʣʝʤʝʥʪʳ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

[9, 111]. 

ɼʦʩʪʦʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʫʪʝʤ 

ʩʦʝʜʠʥʝʥʠʷ ʨʘʥʝʝ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʣʦʧʘʪʦʢ ʠ ʜʠʩʢʘ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʥʠʤʫʤ ʤʘʪʝʨʠʘʣʘ [91], ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʢʦʣʝʩ ʠʟ ʨʘʟʥʦʠʤʝʥʥʳʭ ʩʧʣʘʚʦʚ [110]. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʦʧʘʪʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʩʲʝʤʘ 

ʤʘʪʝʨʠʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ [16]. ʅʦ ʠʟ-ʟʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʦʩʝʚʦʝ ʤʦʥʦʢʦʣʝʩʦ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʣʠʩʢʦʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʤʦʥʦʣʠʪʥʦʡ ʟʘʛʦʪʦʚʢʠ [9] ʢ ʪʦʤʫ ʞʝ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʢʦʣʝʩ. ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ, ʩʣʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜ ʩʚʘʨʢʫ [81]. 

ʊʘʢ ʞʝ ʟʘʪʨʫʜʥʝʥ ʢʦʥʪʨʦʣʴ ʟʦʥʳ ʩʚʘʨʥʦʛʦ ʰʚʘ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ [61]. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ ʠʟ ʤʦʥʦʣʠʪʥʦʡ ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ 

ʯʝʨʥʦʚʦʡ ʠ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʧʝʨʘʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʦʙʲʝʤ 
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ʤʝʪʘʣʘ ʠʟ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʵʪʘʧʘ (ʨʠʩ. 1.9):  

1. ɿʘʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʝ ʦʪʣʠʚʢʠ, ʰʪʘʤʧʦʚʢʠ, ʟʘʛʦʪʦʚʢʠ-ʧʦʢʦʚʢʠ, ʘ ʪʘʢʞʝ ʩʦʨʪʦʚʦʡ 

ʧʨʦʢʘʪ. 

2. ʏʝʨʥʦʚʦʡ ʵʪʘʧ. ʇʨʠ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʨʝʟʘʶʪ ʤʝʞʣʦʧʘʪʦʯʥʳʝ ʢʘʥʘʣʳ 

ʚ ʟʘʛʦʪʦʚʢʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʨʘʚʥʠʚʘʶʪ ʧʨʠʧʫʩʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʧʠʥʢʠ ʠ 

ʢʦʨʳʪʘ ʧʝʨʘ ʣʦʧʘʪʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʪʫʣʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʟʘʛʦʪʦʚʢʘ ʩ 

ʨʘʚʥʦʤʝʨʥʳʤ ʩʣʦʝʤ ʧʨʠʧʫʩʢʘ 

3. ʏʠʩʪʦʚʦʡ ʵʪʘʧ. ʅʘ ʯʠʩʪʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ, 

ʬʦʨʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʙʦʯʝʛʦ 

ʯʝʨʪʝʞʘ. 

4. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʵʪʘʧ. ʅʘ ʦʪʜʝʣʦʯʥʳʭ ʦʧʝʨʘʮʠʷʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʘʨʘʤʝʪʨʳ 

ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ: ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʥʘʢʣʝʧ, ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

 
ʈʠʩ. 1.9. ʕʪʘʧʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʠʟ ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ [5] 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʫʜʘʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ ʥʘ ʯʝʨʥʦʚʦʤ ʵʪʘʧʝ. ɺʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʯʝʨʥʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʧʦʣʫʯʘʝʪ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ [20, 

103]. ʕʪʦʪ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʳʨʳʚʘʥʠʠ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʫʣʴʩʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʦʥʝ ʨʘʟʨʷʜʘ ʧʨʦʠʩʭʦʜʷʪ ʥʘʛʨʝʚ, ʨʘʩʧʣʘʚʣʝʥʠʝ, ʠ ʯʘʩʪʠʯʥʦʝ 

ʠʩʧʘʨʝʥʠʝ ʤʝʪʘʣʣʘ. ʇʨʦʮʝʩʩ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ; ʧʨʠ ʵʪʦʤ ʦʜʠʥ ʠʟ 

ʵʣʝʢʪʨʦʜʦʚ ï ʟʘʛʦʪʦʚʢʘ, ʘ ʜʨʫʛʦʡ ï ʵʣʝʢʪʨʦʜ-ʠʥʩʪʨʫʤʝʥʪ. 

ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʆʪʜʝʣʦʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʏʠʩʪʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʏʝʨʥʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ 
ɿʘʛʦʪʦʚʢʘ 
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- ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʣʶʙʳʭ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪʚʝʨʜʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʭʨʫʧʢʦʩʪʠ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʟʘʛʦʪʦʚʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʡ ʩʣʦʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʨʝʟʘ ʟʘ ʩʯʝʪ ʧʨʦʩʪʦʛʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ-ʠʥʩʪʨʫʤʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʥʘ ʪʦʨʮʝ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʬʠʣʴ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟ ʩʠʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʞʝʩʪʢʠʭ ʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʝʪʘʣʝʡ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʜʥʠʤ 

ʦʧʝʨʘʪʦʨʦʤ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʢʦʚ, ʪʘʢ ʢʘʢ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʳʝ ʩʪʘʥʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚ̫ʣʷʶʪʩʷ ʩʪʘʥʢʘʤʠ-ʧʦʣʫʘʚʪʦʤʘʪʘʤʠ ʠ ʘʚʪʦʤʘʪʘʤʠ; ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʅʦ ʪʘʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʦʥʝ ʨʘʟʨʷʜʘ ʥʝʦʙʭʦʜʠʤʘ 

ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʥʝʨʛʠʠ ʠ ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʝ ʠ 

ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ [105], ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ. 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʣʦʧʘʪʦʢ ʦʩʝʚʳʭ 

ʤʦʥʦʢʦʣʝʩ, ʷʚʣʷʝʪʩʷ: ʛʠʜʨʦʘʙʨʘʟʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ [10, 20]. ʕʪʦ ʤʝʪʦʜ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʘʩʢʨʦʷ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʧʨʦʨʝʟʢʝ ʧʘʟʦʚ ʠ 

ʦʢʦʥ, ʧʨʦʰʠʚʢʝ ʦʪʚʝʨʩʪʠʡ, ʟʘʯʠʩʪʢʝ ʠ ʧʦʣʠʨʦʚʢʝ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʣʦʞʥʦʛʦ ʧʨʦʬʠʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ 

ʠʟʜʝʣʠʡ, ʤʘʨʢʠʨʦʚʢʝ ʠ ʛʨʘʚʠʨʦʚʘʥʠʠ. 

ʇʨʠ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʨʠʩ. 1.10,ʘ) ʚ ʚʦʜʦʩʪʨʫʡʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʥʘʩʦʩʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ (ʦʢʦʣʦ 400 ʄʇʘ), 

ʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʪʨʫʠ 3, ʚʳʪʝʢʘʶʱʝʡ ʯʝʨʝʟ 

ʩʤʝʩʠʪʝʣʴʥʳʝ ʪʨʫʙʢʠ ʩʦʧʣʘ 1. ɺ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʝ ʩʦʧʣʦ 1 ʧʝʨʝʤʝʱʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ 2.  
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ʈʠʩ. 1.3 ɻʠʜʨʦʘʙʨʘʟʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ: 

ʘ ï ʧʨʠʤʝʨ ʦʙʨʘʙʦʪʢʠ; ʙ ï ʦʩʝʚʦʝ ʤʦʥʦʢʦʣʝʩʦ ʧʦʩʣʝ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

1 ï ʩʤʝʩʠʪʝʣʴʥʘʷ ʪʨʫʙʢʘ ʩʦʧʣʘ; 2 ï ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʟʘʛʦʪʦʚʢʘ; 3 ï ʛʠʜʨʦʘʙʨʘʟʠʚʥʘʷ ʩʪʨʫʷ  
 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʩʤʝʩʠʪʝʣʴʥʳʭ ʪʨʫʙʦʢ (ʜʦ 50 ʯ ʨʘʙʦʪʳ) [77]; 

ʩʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʦʪʢʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʧʝʮʠʬʠʢʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʪʨʫʠ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ [103] ʠ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ (ʨʠʩ. 1.10,ʙ).  

ʇʨʝʜʧʨʠʥʷʪʳʝ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʥʝ ʫʚʝʥʯʘʣʘʩʴ ʫʩʧʝʭʦʤ [20]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʯʝʨʥʦʚʦʡ ʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʣʝʩ ʦʩʝʚʳʭ ʩʪʫʧʝʥʝʡ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʬʨʝʟʝʨʦʚʘʥʠʝ ʢʦʥʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [51, 60], ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʥʘ ʯʝʨʥʦʚʦʤ 

ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʮʝʚʳʝ], ʘ ʥʘ ʯʠʩʪʦʚʦʤ ï ʩʬʝʨʠʯʝʩʢʠʝ ʠ ʩʬʝʨʦʢʦʥʠʯʝʩʢʠʝ 

ʬʨʝʟʳ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʵʪʦ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʧʫʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʣʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ. ɺ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦʪ ʤʝʪʦʜ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʝʥ  ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʠʪʘʥʦʚʳʭ ʙʣʠʩʢʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʄʦʥʦʢʦʣʝʩʘ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʠ ʥʠʢʝʣʝʚʳʭ ʩʧʣʘʚʦʚ 

ʧʦʣʫʯʘʪʴ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʥʝʵʬʬʝʢʪʠʚʥʦ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʌʨʝʟʝʨʦʚʘʥʠʝʤ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ ʪʦʥʢʠʝ ʣʦʧʘʪʢʠ [18, 

38, 96]. 

1 

2 

3 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʨʦʨʝʟʢʫ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʬʨʝʟʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙ ʧʨʦʨʝʟʢʠ ʤʝʞʣʦʧʘʪʦʯʥʦʡ 

ʢʘʥʘʣʦʚ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ (ʨʠʩ. 1.11).  

 

 ɺʠʜ ɸ 

 
 

ʈʠʩ. 1.11. ʇʨʦʨʝʟʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

 ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ [73]: 

1 ï ʜʠʩʢʦʚʘʷ ʤʦʜʫʣʴʥʘʷ ʬʨʝʟʘ; 2 ï ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ ʟʘʛʦʪʦʚʢʘ; ʇ ï ʜʚʠʞʝʥʠʝ ʬʨʝʟʳ 
 

ɼʠʩʢʦʚʫʶ ʬʨʝʟʫ 1 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʛʦʪʦʚʢʠ 2 ʥʘ ʥʝʢʦʪʦʨʳʡ 

ʫʛʦʣ. ɿʘʪʝʤ ʚʨʘʱʘʶʱʫʶʩʷ ʬʨʝʟʫ ʧʝʨʝʤʝʱʘʶʪ ʚʜʦʣʴ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʇ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʆʙʨʘʟʦʚʘʥʥʳʡ 

ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʠʤʝʝʪ ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʬʦʨʤʫ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʧʝʨʘʮʠʶ ʧʦ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʨʠʧʫʩʢʘ ʢʦʥʮʝʚʦʡ ʬʨʝʟʦʡ 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʝʞʣʦʧʘʪʦʯʥʳʝ ʢʘʥʘʣʳ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʦʜʥʘʢʦ, ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʬʨʝʟʳ ʦʙʨʘʙʦʪʢʘ 

ʤʦʥʦʢʦʣʝʩ ʩ ʙʦʣʴʰʦʡ ʟʘʢʨʫʪʢʦʡ ʧʝʨʘ ʣʦʧʘʪʢʠ ʠ ʩ ʩʠʣʴʥʦʠʟʦʛʥʫʪʳʤ ʧʨʦʬʠʣʝʤ 

ʥʝʚʦʟʤʦʞʥʘ. 

ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʬʨʝʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʥʮʝʚʦʡ 

ʬʨʝʟʦʡ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CAM-ʩʠʩʪʝʤ ʯʝʨʥʦʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʬʨʝʟʝʨʥʳʤʠ 

ʩʪʨʘʪʝʛʠʷʤʠ: 

- ʧʣʦʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʩʪʨʦʢʘʤ; 

- ʚʝʨʪʠʢʘʣʴʥʦʝ (ʧʣʫʥʞʝʨʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ). 

ʉʪʨʦʯʝʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʧʦ ʩʪʨʦʢʘʤ ʩʬʝʨʦʢʦʥʠʯʝʩʢʦʡ 

ʬʨʝʟʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʤ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ (ʨʠʩ. 1.12) [15].  
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ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʘʛʦʪʦʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʦʣ ʩʪʘʥʢʘ, ʧʦʩʣʝ ʢʦʥʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ (ʨʠʩ. 1.12,ʘ). ɿʘʪʝʤ ʟʘʛʦʪʦʚʢʘ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

 

 
 

ʘ ʙ 

ʈʠʩ. 1.12. ʏʝʨʥʦʚʦʝ ʩʪʨʦʯʝʯʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ: 

a ï ʥʘ 3-ʭ ʢʦʦʨʜʠʥʘʪʥʦʤ ʩʪʘʥʢʝ ʩ ʜʚʫʭ ʩʪʦʨʦʥ [7];ʙ ï ʥʘ ʤʥʦʛʦʦʩʝʚʦʤ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ [34] 
 

ʇʨʠ ʩʪʨʦʯʝʯʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʥʘ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʤ ʩʪʘʥʢʝ ʟʘʛʦʪʦʚʢʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʚʦʨʦʪʥʦʤ ʩʪʦʣʝ ʩʪʘʥʢʘ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ 

ʦʜʥʦʛʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʚʦʨʦʪ ʩʪʦʣʘ ʩ ʟʘʛʦʪʦʚʢʦʡ 

ʥʘ ʰʘʛ ʠ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ ʧʦʚʪʦʨʷʣʩʷ ʩʥʦʚʘ. 

ʇʨʠ ʧʣʫʥʞʝʨʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʝʨʠʬʝʨʠʡʥʦʡ, 

ʘ ʪʦʨʮʝʚʦʡ ʯʘʩʪʴʶ ʢʦʥʮʝʚʦʡ ʬʨʝʟʳ (ʨʠʩ. 1.13). ɼʣʷ ʵʪʦʛʦ ʢʦʥʮʝʚʦʡ ʬʨʝʟʝ 

ʩʦʦʙʱʘʶʪ ʚʨʘʱʝʥʠʝ ʠ ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʚʧʘʜʘʶʱʝʤ ʩ ʦʩʴʶ ʝʝ 

ʚʨʘʱʝʥʠʷ, ʠ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʯʠʝ ʭʦʜʳ ʬʨʝʟʳ ʚ ʧʨʝʜʝʣʘʭ ʥʘʟʥʘʯʝʥʥʳʭ ʛʨʘʥʠʮ 

ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʟʘʛʦʪʦʚʢʝ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ. ʇʨʠ 

ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʤʝʥʴʰʝ, ʥʦ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʤʝʞʩʪʨʦʯʥʳʭ 

ʛʨʝʙʝʰʢʦʚ [99].  

 
ʈʠʩ. 1.13 ʇʣʫʥʞʝʨʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ [99]; 

1 ï ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʚ ʥʘʯʘʣʝ ʦʙʨʘʙʦʪʢʠ; 2 ï ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʚ ʢʦʥʮʝ ʦʙʨʘʙʦʪʢʠ 
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ɼʣʷ ʧʨʠʜʘʥʠʷ ʣʦʧʘʪʢʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ʧʨʠ 

ʬʨʝʟʝʨʦʚʘʥʠʠ ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʟʘʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʜʝʤʧʬʠʨʫʶʱʝʡ 

ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʝʱʝ ʠ ʬʫʥʢʮʠʠ ʪʚʸʨʜʦʡ ʉʆɾ [1, 47]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʬʨʝʟʳ ʠ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ [1, 32, 109]. ɼʣʷ 

ʛʠʙʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʧʝʨʝʤʝʥʥʦʡ 3D-ʢʦʨʨʝʢʮʠʠʠ [113].  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʧʨʠ ʯʝʨʥʦʚʦʡ [114] ʠ ʯʠʩʪʦʚʦʡ 

[94] ʦʙʨʘʙʦʪʢʝ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩʘ (ʨʠʩ. 1.14). 

 

 
ʈʠʩ. 1.14 ʆʙʨʘʙʦʪʢʘ ʤʦʥʦʢʦʣʝʩʘ ʩ ʢʦʥʪʨʦʣʝʤ ʩʠʣʳ ʨʝʟʘʥʠʷ [114]: 

1 ï ʦʩʝʚʦʝ ʤʦʥʦʢʦʣʝʩʦ; 2 ï ʜʘʪʯʠʢ; 3 ï ʜʠʥʘʤʦʤʝʪʨ  4ï ʰʧʠʥʜʝʣʴ 

 

ʏʠʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʣʦʧʘʪʦʢ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʸʩʘ ʧʨʦʠʟʚʦʜʷʪ 

ʙʠʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʥʘ ʧʷʪʠʢʦʦʨʜʠʥʘʪʥʦʤ ʩʪʘʥʢʝ ʩʬʝʨʠʯʝʩʢʦʡ ʠʣʠ 

ʩʬʝʨʦʢʦʥʠʯʝʩʢʦʡ ʬʨʝʟʦʡ (ʨʠʩ. 1.15). ʆʙʨʘʙʦʪʢʫ ʚʝʜʫʪ ʥʘ ʩʚʝʨʭʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ 

(ʜʦ 60.000 ʦʙ/ʩ) ʠ ʩʚʝʨʭʥʠʟʢʠʭ ʧʦʜʘʯʘʭ. 
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ʈʠʩ. 1.15 ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʩʬʝʨʦʢʦʥʠʯʝʩʢʦʡ ʬʨʝʟʦʡ: 

 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ [17, 28, 97]. ɺ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʘ 1 ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʘʥʦʜʫ, ʘ ʠʥʩʪʨʫʤʝʥʪ 2 ʢ ʢʘʪʦʜʫ 

ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ, ʣʠʙʦ ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ (ʨʠʩ. 1.16,a). ʀʥʩʪʨʫʤʝʥʪ 2 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʧʝʨʝʬʝʨʠʠ ʢʦ ʜʥʫ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʇ. ʇʝʨʝʥʦʩ ʟʘʨʷʜʘ ʚ 

ʟʘʟʦʨʝ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʘʥʦʜʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʣʠʪʘ, ʯʘʱʝ 

ʚʩʝʛʦ, ʭʣʦʨʠʜʘ ʠʣʠ ʥʠʪʨʘʪʘ ʥʘʪʨʠʷ [79]. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʪʜʝʣʝʥʠʝ ʠʦʥʦʚ 

ʤʝʪʘʣʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ. ʄʘʪʝʨʠʘʣ, ʫʜʘʣʝʥʥʳʡ ʩ ʟʘʛʦʪʦʚʢʠ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪʬʠʣʴʪʨʦʚʳʚʘʝʪʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʵʣʝʢʪʨʦʣʠʪʘ ʚ ʚʠʜʝ ʛʠʜʨʦʢʩʠʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʘʣʣʘ. ʌʦʨʤʘ ʠʥʩʪʨʫʤʝʥʪʘ 1 ʟʘʜʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʵʣʝʢʪʦʨʦʜ-ʠʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʦʨʤʫ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ, ʧʦʵʪʦʤʫ ʕʍʆ ʥʝ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʧʳʪʥʦʤ ʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ [3]. 

ɹr ʣʠ ʨʘʩʩʤʦʪʨʝʥʳ [9, 13] ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ 3 ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʦʥʦʢʦʣʝʩ 

(ʨʠʩ. 1.16,ʙ).  
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ʈʠʩ. 1.16 ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ:  

ʘ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [5]; ʙ ï ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [108]; 
 

ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʩʥʷʪʠʝ ʧʨʠʧʫʩʢʘ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [5]. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʪʘʣʴ ʧʨʠ ʕʍʆ 

ʚ ʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʥʝ ʩʦʟʜʘʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʥʘ ʬʠʥʠʰʥʦʤ ʵʪʘʧʝ ʠʟʛʦʪʦʚʣʝʥʠʷ [101].  

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʢʦʣʝʩ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʙʨʘʙʦʪʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [102], ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʬʦʨʤʳ ʵʣʝʢʪʨʦʜʘ [100] ʠ ʪʨʘʝʢʪʦʨʠʠ ʝʛʦ 

ʜʚʠʞʝʥʠʷ [108]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʩʥʷʪʠʷ ʤʘʪʝʨʠʘʣʘ (0,01é0,05 ʤʤ/ʤʠʥ [79], ʧʦʵʪʦʤʫ ʝʝ ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʯʝʨʥʦʚʦʤ ʵʪʘʧʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ  ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ [115]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʚʳʭ 

ʤʦʥʦʢʦʣʝʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʤʦʥʦʢʦʣʝʩ ʠʟ ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ [12, 44,78]. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʯʝʨʥʦʚʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ [45, 76].  

 

1.3. ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ 

ʤʦʥʦʢʦʣʝʩ ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ  

 

ɺ 2004 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʢʦʣʝʩ ʧʦ ʩʭʝʤʝ ʢʦʣʴʮʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ [67]. ʆʙʨʘʙʦʪʢʘ 
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ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʥʘʧʦʤʠʥʘʝʪ ʩʭʝʤʫ ʥʘʨʝʟʘʥʠʷ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤʠ ʟʫʙʴʷʤʠ ʤʝʪʦʜʦʤ 

ʦʙʢʘʪʢʠ (ʨʠʩ. 1.17). ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʞʫʱʠʝ ʟʫʙʴʷ ʨʝʟʮʦʚʦʡ ʛʦʣʦʚʢʠ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʘ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʣʝʩʘ [33]. ɺ ʧʨʦʮʝʩʩʝ ʦʙʢʘʪʢʠ 

ʚʨʘʱʘʶʱʠʡʩʷ ʠʥʩʪʨʫʤʝʥʪ (ʨʝʟʮʦʚʘʷ ʛʦʣʦʚʢʘ) ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢʦ 

ʜʥʫ ʚʧʘʜʠʥʳ ʟʫʙʘ  ʠ ʧʨʦʨʝʟʘʝʪ ʠʭ ʧʦʦʯʝʨʝʜʥʦ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʜʦʣʴ ʦʩʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʈʝʟʮʦʚʘʷ ʛʦʣʦʚʢʘ ʠʤʝʝʪ ʜʚʘ ʪʠʧʘ ʨʝʟʮʦʚ: ʥʘʨʫʞʥʳʝ ʠ 

ʚʥʫʪʨʝʥʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʦʦʯʝʨʝʜʥʦ. ʀʥʩʪʨʫʤʝʥʪ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʦʜʫʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ ʠ ʚʳʩʦʪʳ ʟʫʙʘ [37]. 

 
ʈʠʩ. 1.17 ʅʘʨʝʟʘʥʠʝ ʢʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ ʩ ʢʨʫʛʦʚʳʤʠ ʟʫʙʴʷʤʠ ʨʝʟʮʦʚʦʡ ʛʦʣʦʚʢʠ [33]: 

1 ï ʥʘʨʝʟʘʝʤʦʝ ʢʦʥʠʯʝʩʢʦʝ ʢʦʣʝʩʦ; 2 ï ʨʝʟʮʦʚʘʷ ʛʦʣʦʚʢʘ 
 

ʄʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʚ ʛʨʫʙʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʭʦʞ ʥʘ 

ʢʨʫʛʦʚʫʶ ʚʧʘʜʠʥʫ ʢʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ. ʇʦʵʪʦʤʫ ʦʙʨʘʙʦʪʢʘ 

ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʭʦʞʝʡ ʩʭʝʤʝ [59]: 

ʠʥʩʪʨʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩ ̫ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʛʦʪʦʚʢʠ 

ʤʦʥʦʢʦʣʝʩʘ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

ɼʣʷ ʫʛʣʫʙʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʝʛʦ ʧʝʨʝʤʝʱʘʶʪ ʚʜʦʣʴ ʦʩʠ 

ʣʦʧʘʪʢʠ (ʧʦ ʢʦʦʨʜʠʥʘʪʝ Z), ʧʝʨʝʤʝʱʘʷ ʧʨʠ ʵʪʦʤ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ X ʠ Y ʩ ʫʯʸʪʦʤ 

ʟʘʢʨʫʪʢʠ. ʆʪʜʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʠʥʢʘ, ʦʪʜʝʣʴʥʦ ʢʦʨʳʪʦ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
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ʦʜʥʦʛʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʚʦʨʦʪ ʤʦʥʦʢʦʣʝʩʘ ʥʘ 360Ü/n, ʛʜʝ 

n ï ʯʠʩʣʦ ʣʦʧʘʪʦʢ ʤʦʥʦʢʦʣʝʩʘ, ʠ ʧʨʦʠʟʚʦʜʷʪ ʦʙʨʘʙʦʪʢʫ ʩʣʝʜʫʶʱʝʛʦ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ (ʨʠʩ. 1.18). 

 
ʈʠʩ. 1.18 ʉʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [59]. 

ʇʦʜ ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʥʠʤʘʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʪʝʣʘ ʚʨʘʱʝʥʠʷ ʩ ʥʘʣʠʯʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ. ʅʘ 

ʥʘʨʫʞʥʦʡ, ʚʥʫʪʨʝʥʥʝʡ ʠ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ. 

ʄʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʢʦʣʴʮʝʚʳʤ 

ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʘʧʘʪʝʥʪʦʚʘʥ ʢʘʢ ʚ ʈʦʩʩʠʠ [68] ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ [70]. 

ʂʦʣʴʮʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʩʣʦʞʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʙʦʣʴʰʦʡ ʟʘʢʨʫʪʢʦʡ ʧʝʨʘ, ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʠ ʙʦʣʴʰʦʡ 

ʢʨʠʚʠʟʥʦʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʣʦʧʘʪʦʢ ʤʦʥʦʢʦʣʝʩʘ. ʇʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʢʦʣʴʮʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʦʩʝʚʦʛʦ ʩ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ɺʦʟʤʦʞʥʦʩʪ ɹʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ, ʢʨʠʚʠʟʥʘ ʢʦʪʦʨʳʭ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʧʦ ʚʳʩʦʪʝ ʧʝʨʘ ʠ ʦʪ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʢ ʚʳʭʦʜʥʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
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ʦʨʠʝʥʪʘʮʠʝʡ ʦʩʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦʢʨʫʛ ʭʦʨʜʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʬʠʣʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʧʨʦʬʠʣʝʡ ʠ ʚʦʢʨʫʛ ʥʦʨʤʘʣʠ ʢ ʭʦʨʜʝ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʢʦʨʥʝʚʳʭ ʧʨʦʬʠʣʝʡ [59]. 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [55, 57, 59] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩ. 1.19).  
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ʈʠʩ. 1.19 ɺʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

a) ʢʦʣʴʮʝʚʘʷ ʬʨʝʟʘ [68]: 1ï ʢʦʨʧʫʩ ʬʨʝʟʳ; 2 ï ʨʝʞʫʱʠʡ ʵʣʝʤʝʥʪ 

ʚ) ʢʦʣʴʮʝʚʘʷ ʧʠʣʘ[69]: 1ï ʢʦʨʧʫʩ ʬʨʝʟʳ; 2 ï ʨʝʞʫʱʠʡ ʵʣʝʤʝʥʪ; 3 ï ʤʦʥʦʢʦʣʝʩʦ 

ʙ) ʯʘʰʝʯʥʳʡ ʘʣʤʘʟʥʳʡ ʢʨʫʛ[73]: 1 ï ʘʣʤʘʟʥʳʡ ʢʨʫʛ; 2 ï ʤʦʥʦʢʦʣʝʩʦ 

ɺ ʨʷʜʝ ʨʘʙʦʪ [55,58] ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʦʧʳʪʢʠ ʨʘʩʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩ. 1.20). 

 
ʈʠʩ. 1.20. ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

 

Rʚʥ 

Rʥ 

ʈʝʞʫʱʠʡ ʵʣʝʤʝʥʪ  

ɺ
 

1 

2 
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ʈʘʜʠʫʩ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ Rʥ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪ ɹ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʝʡ (r j), 

ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ u-ʶ, k-ʶ ʠ l-ʶ ʪʦʯʢʠ ʢʘʞʜʦʛʦ j-ʛʦ ʧʨʦʬʠʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 

ʣʦʧʘʪʢʠ [58].  

, ,..., 1    );max( jʥ njrR ==      (1.1) 

ʛʜʝ r j ï ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʯʝʨʝʟ ʧʝʨʚʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʪʦʯʢʫ 

ʢʦʨʳʪʘ u, ʪʦʯʢʫ ʢʦʨʳʪʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ k ʠ ʪʦʯʢʫ ʧʝʨʝʛʠʙʘ l, j-ʛʦ 

ʧʨʦʬʠʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʣʦʧʘʪʢʠ. 

ɿʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ Rʚʥ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʠʨʘʪʴ  ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʰʠʨʠʥʘ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣʘ ʥʘʠʤʝʥʴʰʝʡ ʰʠʨʠʥʳ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

ɺʳʩʦʪʫ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ɺ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʠʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʥʘ ʥʝ ʙʳʣʘ ʤʝʥʴʰʝ ʚʳʩʦʪʳ ʣʦʧʘʪʢʠ h. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʷʭ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʟʘ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʛʦʪʦʚʢʠ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʧʨʝʜʣʘʛʘʣʦʩʴ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ [56]. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ [71] 

ʦʩʥʦʚʘʥ ʥʘ ʩʭʝʤʝ ʧʣʫʥʞʝʨʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ (ʨʠʩ. 1.21). ʇʨʠ ʧʣʫʥʞʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʢʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ 1 ʜʦ 

ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ 2 ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. ʊʨʘʝʢʪʦʨʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʞʫʱʝʛʦ 

ʵʣʝʤʝʥʪʘ 3 ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

   
ʈʠʩ. 1.21 ɺʘʨʠʘʥʪ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʧʣʫʥʞʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ [71]:  

1 ï ʢʦʥʮʝʚʘʷ ʯʘʩʪʴ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ; 2 ï ʢʦʨʥʝʚʘʷ ʯʘʩʪʴ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ;  

3 ï ʪʨʘʝʢʪʦʨʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ 
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2 
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ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ [67] ʦʙʨʘʙʦʪʢʠ ʦʩʥʦʚʘʥ ʥʘ ʩʭʝʤʝ ʬʨʝʟʝʨʦʚʘʥʠʷ ʧʦ ʩʪʨʦʢʘʤ 

(ʨʠʩ. 1.22). ʂʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦʩʪʨʦʯʥʦ ʦʪ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 1 ʢ ʚʳʭʦʜʥʦʡ 2 ʠ ʥʘʦʙʦʨʦʪ. ʊʨʘʝʢʪʦʨʠʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ 3 ʧʨʦʭʦʜʠʪ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ. 

     
ʈʠʩ. 1.22 ɺʘʨʠʘʥʪ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʧʣʫʥʞʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ [58]:  

1 ï ʚʭʦʜʥʘʷ ʢʨʦʤʢʘ; 2 ï ʚʳʭʦʜʥʘʷ ʢʨʦʤʢʘ; 3 ï ʪʨʘʝʢʪʦʨʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ 
 

ɺ ʨʷʜʝ ʨʘʙʦʪ [58,80] ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʦʧʳʪʢʠ ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ 

ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [57] ʙʳʣʘ ʦʪʤʝʯʝʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ŭ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʘʭ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʬʦʨʤʳ ʧʨʦʬʠʣʴʥʳʭ ʩʝʯʝʥʠʡ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʧʝʨʘ 

ʣʦʧʘʪʦʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʦʙʨʘʟʫʶʱʠʭ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʷʚʣʷʶʱʠʭʩʷ ʜʫʛʘʤʠ ʦʢʨʫʞʥʦʩʪʝʡ (ʨʠʩ. 1.24).  

 

 
ʈʠʩ. 1.23 ʇʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ  

 ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [57]: 

1 ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʝʨʘ ʣʦʧʘʪʢʠ; 2 ï ʫʜʘʣʝʥʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ; 3 ï ʩʣʦʡ ʧʨʠʧʫʩʢʘ; 4 ï ʩʣʦʡ ʤʝʪʘʣʣʘ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʠʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ   
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ʊʘʢ ʢʘʢ ʤʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʯʝʪʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʢʣʳʭ ʠ ʚʦʛʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʚʦʡʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʢʨʠʚʠʟʥʳ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ŭ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ 

ʦʪ ʚʭʦʜʥʦʡ ʢʨʦʤʢʠ ʢ ʚʳʭʦʜʥʦʡ, ʪʘʢ ʠ ʦʪ ʢʦʨʥʝʚʦʛʦ ʩʝʯʝʥʠʷ ʢ ʢʦʥʮʝʚʦʤʫ. 

ɽʱʝ ʦʪʤʝʯʝʥʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʨʦʬʠʣʝʡ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʦʢ. 

 

1.4. ɺʳʚʦʜʳ. ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʠʟ ʤʦʥʦʣʠʪʥʦʡ ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʭʘʨʘʢʪʝʨʥʳ ʥʠʟʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʳʩʦʢʘʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ: 

- ʩʦʟʜʘʥʘ ʪʝʦʨʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ 

ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʚʥʫʪʨʝʥʥʠʝ, ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ; 

- ʩʦʟʜʘʥʳ ʠ ʦʩʚʦʝʥʳ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ 

ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʠʝ, ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ 

ʢʨʦʤʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ; 

- ʚ ʤʝʭʘʥʦʩʙʦʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʟʜʘʥʳ ʠ ʦʩʚʦʝʥʳ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʚʢʣʶʯʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ, ʚʭʦʜʥʳʝ ʠ 

ʚʳʭʦʜʥʳʝ ʢʨʦʤʢʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ (ʜʥʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ), ʨʘʜʠʫʩʘ 

ʩʦʧʨʷʞʝʥʠʷ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʩʦ ʚʪʫʣʢʦʡ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ ʪʝʣʘ 

ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʨʫʜʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʝʜʧʦʩʳʣʦʢ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ: 
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- ʢʦʤʧʣʝʢʩ ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʢʣʳʭ ʠ ʚʦʛʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʜʚʦʡʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʢʨʠʚʠʟʥʳ, ʪʘʢʠʭ ʢʘʢ ʩʧʠʥʢʘ ʠ ʢʦʨʳʪʦ ʧʝʨʘ ʣʦʧʘʪʢʠ, ʚʭʦʜʥʳʝ 

ʠ ʚʳʭʦʜʥʳʝ ʢʨʦʤʢʠ ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ, ʨʘʜʠʫʩʘ ʩʦʧʨʷʞʝʥʠʷ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʩʦ 

ʚʪʫʣʢʦʡ; 

- ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʩʧʦʣʥʝʥʠʡ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

(ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʭʝʤʳ ʨʝʰʝʪʢʠ, ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʞʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ 

ʜʠʘʤʝʪʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʧʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʪʦʢ ʚʝʝʨʥʦʩʪʴ ʠ ʜʨ.);\ 

- ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʦʩʝʚʳʭ 

ʤʦʥʦʢʦʣʝʩ (ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʨʦʤʦʢ, ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʳʭ ʠ ʙʘʥʜʘʞʥʳʭ 

ʧʦʣʦʢ ʠ ʜʨ.); 

- ʦʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ; 

- ʦʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʢʦʤʧʣʝʢʩʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʚʢʣʶʯʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʥʢʠ ʠ 

ʢʦʨʳʪʘ, ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʢʨʦʤʢʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ (ʜʥʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ), ʨʘʜʠʫʩʘ ʩʦʧʨʷʞʝʥʠʷ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʩʦ ʚʪʫʣʢʦʡ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʚʠʜʝ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʨʫʞʥʳʝ ʠ ʪʦʨʮʝʚʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ ʠʟ 

ʥʝʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʢʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ 

ʘʚʠʘʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʠ ʣʦʧʘʪʦʯʥʳʤʠ ʨʝʰʝʪʢʘʤʠ 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 
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ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. 

4. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

5. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʦʙʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʧʨʘʚʣʷʝʤʳʭ 

ʢʦʦʨʜʠʥʘʪ ʩʭʝʤ ʤʥʛʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʧʦ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʠ ʥʘʪʫʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʦʣʠʯʝʩʪʚʦ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ.  
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ɻʃɸɺɸ 2 

ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʅʌʀɻʋʈɸʎʀʀ ʀ ʈɸɿʄɽʈɸ ʈɽɾʋʑɽɻʆ 

ʀʅʉʊʈʋʄɽʅʊɸ ʀ ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʂʆʄʇʃɽʂʉɸ 

ʊʈɸʂʊʆɺʓʍ ʇʆɺɽʈʍʅʆʉʊɽʁ ʄɽɾʃʆʇɸʊʆʏʅʓʍ ʂɸʅɸʃʆɺ 

ʆʉɽɺʆɻʆ ʄʆʅʆʂʆʃɽʉɸ 

 

2.1 ɺʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʥʦʢʦʣʝʩ ʠ ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɻʊɼ ʤʦʥʦʢʦʣʝʩʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ [17]. ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʤʦʥʦʣʠʪʥʳʭ ʢʦʣʝʩ ʣʝʞʠʪ 

ʚ ʜʠʘʧʘʟʦʥʝ 170...700 ʤʤ, ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 25...175 ʤʤ. ʏʠʩʣʦ ʣʦʧʘʪʦʢ, ʜʘʞʝ ʥʘ 

ʢʦʣʝʩʘʭ ʧʨʠʤʝʨʥʦ ʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. ʕʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʨʘʟʤʝʨʘʭ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʠ ʚʣʠʷʝʪ ʥʘ ʨʘʟʤʝʨ rʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺʳʩʦʪʘ ʣʦʧʘʪʦʢ, ʦʪ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʧʘʨʘʤʝʪʨʳ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ 10...200 ʤʤ. ʌʦʨʤʘ ʧʝʨʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʣʦʞʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ [27]. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 23851-79, ɻʆʉʊ 

23537-79, ʆʉʊ 1 02571-86 ʠ ʘʪʣʘʩʫ ʧʨʦʬʠʣʝʡ ʨʝʰʝʪʦʢ ʦʩʝʚʳʭ ʪʫʨʙʠʥ [33] ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʥʦʢʦʣʝʩʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʩʝʯʝʥʠʠ (ʨʠʩ. 2.1ʘ) ʠ ʢʦʤʧʣʝʢʩ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʬʠʣʷ ʣʦʧʘʪʢʠ (ʨʠʩ. 2.1,ʙ). 

ɺ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʩʝʯʝʥʠʠ ʚʳʜʝʣʷʶʪ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ: Dʢ ï ʥʘʨʫʞʥʳʡ 

ʜʠʘʤʝʪʨ ʢʦʣʝʩʘ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʚ ʝʛʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ 1, ʤʤ; Dʚʪ ï 

ʜʠʘʤʝʪʨ ʚʪʫʣʢʠ ʤʦʥʦʢʦʣʝʩʘ ʚ ʝʛʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ 1, ʤʤ; h ï ʚʳʩʦʪʘ ʧʝʨʘ ʣʦʧʘʪʢʠ 

ʤʦʥʦʢʦʣʝʩʘ ʚ ʝʛʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ; ɔ ï ʫʛʦʣ ʩʫʞʝʥʠʷ (ʨʘʩʰʠʨʝʥʠʷ) ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʧʝʨʠʬʝʨʠʡʥʦʡ ʛʨʘʥʠʯʥʳʤʠ ʣʠʥʠʷʤʠ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʣʦʧʘʪʦʯʥʦʛʦ 

ʚʝʥʮʘ; Sʢ ï ʰʠʨʠʥʘ ʤʦʥʦʢʦʣʝʩʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʘ ʣʦʧʘʪʢʠ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ ʦʧʠʩʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʟʘʜʘʥʥʳʭ ʩʝʯʝʥʠʡ ʧʨʦʬʠʣʝʡ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʳ ʤʘʩʩʠʚʘ ʪʦʯʝʢ ʩʧʠʥʢʠ [xʩ; yc] ʠ ʢʦʨʳʪʘ [xʢ; yʢ], ʘ ʪʘʢʞʝ ʮʝʥʪʨ 

ʩʢʨʫʛʣʝʥʠʷ ʚʭʦʜʥʦʡ [x1; ʫ1] ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʠ [x2; y2] ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤ r

ʢʦʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ XOY, ʢʦʪʦʨʘʷ ʧʦʚʝʨʥʫʪʘ ʥʘ ʫʛʦʣ ɓ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʠʥʫ ʭʦʨʜʳ b ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [3]. 
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ʈʠʩ.2.1. ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ 

ʘ) ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʩʝʯʝʥʠʠ: 1 ï ʚʭʦʜʥʦʝ ʩʝʯʝʥʠʝ; 2 ï ʚʳʭʦʜʥʦʝ ʩʝʯʝʥʠʝ 

ʙ) ʚ ʩʝʯʝʥʠʠ ɸ-ɸ: 1 ï ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ; 2 ʠ 3 ï ʧʨʦʬʠʣʠ ʩʧʠʥʢʠ ʠ ʢʦʨʳʪʘ ʧʝʨʘ ʣʦʧʘʪʢʠ; 

4 ʠ 5 ï ʚʭʦʜʥʘʷ ʠ ʚʳʭʦʜʥʘʷ ʢʨʦʤʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; XOY ï ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʧʨʦʬʠʣʷ 
 

ʀʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʣɹʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʩʤ. ʨʠʩ. 1.20), ʥʦ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʘʭ. ʂʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʢʦʨʧʫʩ 1 ʚ 

ʚʠʜʝ ʪʝʣʘ ʚʨʘʱʝʥʠʷ ʩ ʥʘʣʠʯʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ (ʨʠʩ. 2.2). ɺ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʥʘ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ 2, ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 3 ʠ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ 4 

ʠʥʩʪʨʫʤʝʥʪʘ. ʂ ʦʩʥʦʚʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʪʥʦʩʷʪ: ʨʘʟʤʝʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ (Dʚʥ, ʠ Dʥ); ʨʘʟʤʝʨʳ 

ʨʝʞʫʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʯʠʩʣʦ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʯʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: (t, B, H, d, D). 
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ʈʠʩ. 2.2 ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ:  
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ʘ) ʢʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ; ʙ) ʨʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ 

1 ï ʢʦʨʧʫʩ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 2 ï ʥʘʨʫʞʥʘʷ ʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ;  

3 ï ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ; 4 ï ʪʦʨʮʝʚʘʷ ʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 

ʏʘʩʪʴ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʩʧʨʘʚʦʯʥʳʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʬʨʝʟ ʩ ʦʩʪʨʦʢʦʥʝʯʥʳʤʠ ʟʫʙʴʷʤʠ, ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʘʤʝʪʨʘ ʭʚʦʩʪʦʚʠʢʘ d ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ (ʊʘʙʣʠʮʘ 2.1). 

ʊʘʙʣʠʮʘ 2.1  

ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʳʙʦʨʫ ʜʠʘʤʝʪʨʘ ʭʚʦʩʪʦʚʠʢʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ɼʠʘʤʝʪʨ ʭʚʦʩʪʦʚʠʢʘ, ʤʤ 16 19 22 27 32 40 50 60 60 ʩ ʚʳʪʦʯʢʘʤʠ 

ɼʠʘʤʝʪʨ ʬʨʝʟʳ, ʤʤ 40 50 63 63 80-100 100-125 125-160 160-200 250-630 

 

ʌʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʙʠʨʘʶʪ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʨʝʟʘʥʠʷ 

[63]. ʏʠʩʣʦ ʨʝʞʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʬʦʨʤʳ ʠ  ʨʘʟʤʝʨʦʚ, ʜʠʘʤʝʪʨʘ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʙʦʪʢʠ. ʏʠʩʣʦ ʟʫʙʴʝʚ ʜʣʷ ʬʨʝʟ ʩ ʦʩʪʨʦʢʦʥʝʯʥʳʤʠ 

ʟʫʙʴʷʤʠ ʚʩʝʛʜʘ ʚʳʙʠʨʘʝʪʩʷ ʯʝʪʥʳʤ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʣʝʛʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʧʦ 

ʜʠʘʤʝʪʨʫ. ʏʠʩʣʦ ʟʫʙʴʝʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

Dmz Ö=       (2.1) 

ʛʜʝ m ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʪʠʧʘ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʩʙʦʨʥʳʭ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʬʨʝʟ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ m ʨʘʚʥʦ 0,9. 

ʊʦʣʱʠʥʫ ʢʦʨʧʫʩʘ t ʢʦʣʴʮʝʚʦʡ ʬʨʝʟʳ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʆʩʪʘʣʴʥʳʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʘʢʠʝ 

ʢʘʢ ʨʘʟʤʝʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ (Dʚʥ ʠ Dʥ) ʠ ʛʣʫʙʠʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ɺ ʢʦʨʧʫʩʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ.  

 

2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

 ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ  
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ʇʨʠ ʚʳʙʦʨʝ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʠ ʝʛʦ ʨʘʟʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʋʩʣʦʚʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʜʠʘʤʝʪʨʘʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ;  

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʰʠʨʠʥʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʳʩʦʪʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʨʧʫʩʘ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

2.2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʤʝʪʨʘ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʇʨʠ ʧʨʦʨʝʟʢʝ ʢʘʥʘʣʘ ʤʦʥʦʢʦʣʝʩʘ ʩʲʝʤ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ 

ʪʦʣʴʢʦ ʚ ʤʝʞʣʦʧʘʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʜʦʣʞʝʥ ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʩ 

ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʘʛʦʪʦʚʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ (ʨʠʩ. 2.3). ɼʣʷ ʵʪʦʛʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʝʥ ʩʘʙʣʶʜʘʪʴʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʟʘʟʦʨ ŭ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ  ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʥʦʢʦʣʝʩʘ 1 ʠ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ 2 ʧʨʠ ʧʨʦʨʝʟʘʥʠʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ (ʨʠʩ. 2.3). ʈʝʞʫʱʠʝ 

ʢʨʦʤʢʠ 3 ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ ʜʠʘʤʝʪʨʦʤ Dʥ (4) 

ʠ Dʚʥ (5). ʎʝʥʪʨ ʜʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ 6 ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ yʠ ʦʪ ʦʩʠ 

ʚʨʘʱʝʥʠʷ 7 ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʠ xʠ ʦʪ ʬʨʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʢʦʣʝʩʘ. ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ 8 ʠ ʧʣʦʩʢʦʩʪʠ ʨʝʟʘʥʠʷ 9, ʧʨʦʭʦʜʷʱʝʡ  ʯʝʨʝʟ ʨʝʞʫʱʠʝ 

ʢʨʦʤʢʠ ʚ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ, ʦʙʨʘʟʫʝʪʩʷ ʢʨʠʚʘʷ 10. ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʢʨʠʚʦʡ 8 ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 7 ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʚʥʦ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤʫ ʟʘʟʦʨʫ ŭ. 
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ʈʠʩ. 2.3 ʇʦʣʦʞʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ: 

1 ï ʟʘʛʦʪʦʚʢʘ; 2 ï ʢʦʣʴʮʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ; 3 ï ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ; 4 ï ʥʘʨʫʞʥʘʷ ʯʘʩʪʴ 

ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ; 5 ï ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ; 6 ï ʮʝʥʪʨ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ;  

7 ï  ʦʩʴ ʚʨʘʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ; 8 ï ʥʘʨʫʞʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ; 

9 ï ʧʣʦʩʢʦʩʪʴ ʨʝʟʘʥʠʷ;  10 ï ʢʨʠʚʘʷ ʧʝʨʝʩʝʯʝʥʠʷ 
 

ɺ ʠʪʦʛʝ ʩʦʛʣʘʩʥʦ ʚʟʘʠʤʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʤʦʥʦʢʦʣʝʩʘ ʠ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩ. 2.4), ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʟʘʟʦʨ ŭ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʴʰʝ 

ʥʫʣʷ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

( ) 0
2

2

ʠʦ

2

ʠ
ʚʥ ²-+-= yyx

D
d ,    (2.1) 

ʛʜʝ xʠ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦ ʬʨʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʥʦʢʦʣʝʩʘ ʚ ʧʣʦʩʢʦʩʪʠ ʨʝʟʘʥʠʷ; yʠ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ; yo ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ ʜʦ ʥʘʨʫʞʥʦʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʢʦʣʝʩʘ ʚ ʧʣʦʩʢʦʩʪʠ ʨʝʟʘʥʠʷ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ (ʨʘʟʤʝʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ 

ʤʦʥʦʢʦʣʝʩʘ ʠ ʨʝʰʝʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ.). ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʡ xʠ, yʠ ʠ yʦ ʥʝʚʦʟʤʦʞʥʦ ʫʯʝʩʪʴ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʧʦʵʪʦʤʫ 

ʩʜʝʣʘʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ (ʨʠʩ. 2.4): 

1) ʩʯʠʪʘʝʤ, ʯʪʦ ʨʝʞʫʱʘʷ ʯʘʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʧʝʨʘ ʩ ʧʨʦʬʠʣʷʤʠ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʘʤʠ, ʪʘʢ ʢʘʢ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʦʨʳʪʘ ʥʘʨʫʞʥʘʷ ʨʝʞʫʱʘʷ ʯʘʩʪʴ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʝʨʚʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʪʦʯʢʫ ʢʦʨʳʪʘ 
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(ʚʭʦʜʥʘʷ ʢʨʦʤʢʘ) ʠ ʧʦʩʣʝʜʥʶʶ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʪʦʯʢʫ ʢʦʨʳʪʘ (ʚʳʭʦʜʥʘʷ ʢʨʦʤʢʘ) 

[71]. 

2) ʉʨʝʜʥʷʷ ʪʦʯʢʘ ʭʦʨʜʳ ʣʝʞʠʪ ʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ ʚ ʧʣʦʩʢʦʩʪʠ 

ʨʝʟʘʥʠʷ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʆʉʊ 1 02630-87 [66] ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʬʠʣʴ ʧʝʨʘ ʣʦʧʘʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ. 
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ʈʠʩ. 2.4 ʇʦʣʦʞʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʷʭ: 

1 ï ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ; 2 ï ʭʦʨʜʘ ʧʨʦʬʠʣʷ ʧʝʨʘ; 3 ï ʦʢʨʫʞʥʦʩʪʴ, ʧʦ ʢʦʪʦʨʦʡ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘʨʫʞʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʠ  

 

yo 
h
 

 

ʈʠʩ. 2.5 ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ ʜʦ ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʥʦʢʦʣʝʩʘ ʚ ʧʣʦʩʢʦʩʪʠ ʨʝʟʘʥʠʷ yo 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ yo ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

( )
4

2

4

2

ʢ

2

ʢ
o

hDD
y

Ö-
-=      (2.3) 

ɺʳʨʘʞʝʥʠʷ (2.2) ʠ (2.3) ʧʦʜʩʪʘʚʣʷʝʤ ʚ ʥʝʨʘʚʝʥʩʪʚʦ (2.1): 

( ) ( ) 0)cos(2)(sin)cos(
2

22

ʥ

2

ʢ

2
22

ʥʚʥ ²---+-+- bDhhDbDbD bbb . (2.4) 

ʇʨʝʥʝʙʨʝʛʘʝʤ ʟʥʘʯʝʥʠʝʤ ʰʠʨʠʥʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ (Dʚʥ = Dʥ), ʪʘʢ ʢʘʢ 

ʜʠʘʤʝʪʨʘʣʴʥʳʡ ʨʘʟʤʝʨ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʰʠʨʠʥʳ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ. ʇʦʩʣʝ ʫʧʨʦʱʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ (2.4) ʧʦʣʫʯʘʝʤ: 
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( ) ( )
( ))sin(2)cos(2

)(sin44)sin(2)(cos4

2

2222
2

2

ʢ

22

ʥ

bb

bbb

Ö--

--+--
²

bhhD

bhhDbhhDb
D

ʢ

ʢ
. (2.5) 

ʀʩʧʦʣʴʟʦʚʘʚ ʦʙʱʝʧʨʠʥʷʪʳʝ ʧʘʨʘʤʝʪʨʳ "ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʧʝʨʘ ʣʦʧʘʪʢʠ 

bhh= " ʠ "ʚʝʝʨʥʦʩʪʴ ʤʦʥʦʢʦʣʝʩʘ hDʢ=q ", ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʝ (2.5) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

( )
DKD

h

h
DD ʢ

ʪ

2

ʪʪʪ

2

ʢʥ
)cos(

)sin()(tg5,01)(sin
=

Ö+++
Ö²

bq

bbqb
.  (2.6) 

ɺ ʠʪʦʛʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʜʠʘʤʝʪʨʫ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʤʝʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʚ DK  ʨʘʟ ʙʦʣʴʰʝ 

ʜʠʘʤʝʪʨʘ ʤʦʥʦʢʦʣʝʩʘ. ʆʧʨʝʜʝʣʠʤ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ DK  ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ɓ (ʨʠʩ. 2.6). 

 

ʈʠʩ. 2.6 ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ DK : 

1 ï 0,1 ʠ 0,20 == hq ;  2 ï 0,2 ʠ 0,15 == hq ;  3 ï 0,3 ʠ 0,10 == hq ; 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʨʠʩ. 2.6), ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʫʩʪʘʥʦʚʢʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ɓ ʜʠʘʤʝʪʨ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʚʝʥ 

ʜʠʘʤʝʪʨʫ ʢʦʣʝʩʘ. ʀ ʚ ʠʪʦʛʝ ʚʦʟʤʦʞʥʳʡ ʨʘʟʤʝʨ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 30 ʜʦ 800 ʤʤ. 

ɿʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʟʘʚʠʩʠʪ ʦʪ ʛʘʙʘʨʠʪʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘʥʢʘ, ʘ ʪʘʢʞʝ ʰʠʨʠʥʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ.  

 

3 

2 

DK  

ɓʪ, ʛʨʘʜ. 

1 
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2.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʰʠʨʠʥ rʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʇʨʠ ʚʳʙʦʨʝ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʧʘʨʘʤʝʪʨ ŭRmax (ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ), ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʝʟ ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʩʧʠʥʢʠ, 

ʢʦʨʳʪʘ ʠʣʠ ʢʨʦʤʦʢ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʨʝʰʝʪʢʠ ʠ ʝʝ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʣʦʞʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʝʛʦ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

OC
D

R -=
2

ʥ
maxd ,      (2.7) 

ʛʜʝ  ï ʜʣʠʥʘ ʚʝʢʪʦʨʘ ; ʚ ʢʦʪʦʨʦʤ  ï ʚʝʢʪʦʨ-ʪʦʯʢʘ ʮʝʥʪʨʘ ʢʦʣʴʮʝʚʦʛʦ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʣʦʩʢʦʩʪʠ ʨʝʟʘʥʠʷ, ʘ  ï ʚʝʢʪʦʨ-ʪʦʯʢʘ ʢʘʩʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʢʨʦʤʢʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠ ʩʧʠʥʢʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ  ʁ ʰʠʨʠʥʫ ŭRmax ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ 

ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʪʘʢ ʢʘʢ ʧʦʣʦʞʝʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ  

ʦʛʨʘʥʠʯʝʥʦ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʧʠʥʢʠ, ʢʦʨʳʪʘ ʠ ʜʥʘ ʢʘʥʘʣʘ (ʨʠʩ. 2.7). ʇʨʠ ʵʪʦʤ ʦʩʴ 

ʚʨʘʱʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʩʝʯʝʥʠʶ ʨʝʰʝʪʢʠ ʚ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ.  

 

1 

3 
2 

4  

 
 

 

 
ʈʠʩ. 2.7 ʇʦʣʦʞʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʘʥʘʣʘ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ: 

1 ï ʢʦʣʴʮʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ; 2 ï ʤʦʥʦʢʦʣʝʩʦ; 3 ï ʦʩʴ ʚʨʘʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ; 4 ï ʧʣʦʩʢʦʩʪʴ 

ʨʝʟʘʥʠʷ 
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ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨ-ʪʦʯʢʠ ʮʝʥʪʨʘ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ  

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʥʘʨʫʞʥʘʷ ʢʨʦʤʢʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʢʘʩʘʝʪʩʷ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʦʢ: 

î
í

î
ì

ë

=

=

;
2

;
2

ʥ
2

ʥ
1

D
OR

D
OR

      (2.8) 

ʛʜʝ  ʠ  ï ʚʝʢʪʦʨ-ʪʦʯʢʠ ʮʝʥʪʨʘ ʩʢʨʫʛʣʝʥʠʷ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʦʢ 

ʣʦʧʘʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.8) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʮʝʥʪʨʘ ʠʥʩʪʨʫʤʝʥʪʘ xo, yo ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ: 

( ) ( ) ( )
( )

( ) ( ) ( )
( )

,
2

2

;
2

2

22

2

2

2

1

4

1

4

1

44
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2

2

1

222

o

22

2

2

2

1

4

1

4

1

44
22

2

2

1

222

o

yx

yyrryrryxrryxxyx
y

yx

xxrrxrryxrryxyxy
x

dd

sdddddddsd

dd

sdddddddsd

+

Ö---+++-++++
=

+

Ö---+++-+++-
=

  (2.9) 

ʛʜʝ ŭx = X1 ï X2; ŭy = Y1 ï Y2; ůx = x1 + x2; ůy = Y1 + Y2; 1
ʥ

1
2

R
D

r += ; 2
ʥ

2
2

R
D

r += . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʩʧʠʥʢʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʩʧʠʥʢʠ.  

ʉʦʛʣʘʩʥʦ ʆʉʊ [66] ʚ ʯʝʨʪʝʞʝ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʣʦʧʘʪʢʠ 

[xi,yi]. ʉʜʝʣʘʝʤ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ ʧʨʦʬʠʣʴ ʚʪʦʨʦʡ ʣʦʧʘʪʢʠ 

ʠʜʝʥʪʠʯʝʥ ʧʝʨʚʦʡ ʠ ʩʤʝʱʝʥ ʥʘ ʰʘʛ t ʨʘʚʥʳʡ: 

,
360

sin
2
ʢ

ö
÷

õ
æ
ç

å
=

N

D
t      (2.10) 

ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʪʦʢ  ʤʦʥʦʢʦʣʝʩʘ. 

ʊʦʛʜʘ ʢʨʠʚʫ  ʁʩʧʠʥʢʠ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʨʠʚʦʡ 

ɹʝʟʴʝ [45]: 
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0
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nty
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ntx

p

pY
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pP
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i
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inii

b

b

,   (2.11) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʚ ʯʝʨʪʝʞʝ, p ï ʧʘʨʘʤʝʪʨ. 

ʊʦʯʢʘ ʢʘʩʘʥʠʷ C ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʧʠʥʢʝ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ, ʧʨʠ ʵʪʦʤ 

ʚʝʢʪʦʨ  ʥʘʧʨʘʚʣʝʥ ʧʦ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʥʢʠ, ʪʦʛʜʘ ʜʣʠʥʘ ʚʝʢʪʦʨʘ  

ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ: 

( ) ( )2occ

2

ocʩ )()( ypYxpXʆʉ -+-= ,   (2.12) 

ʛʜʝ Xʩ(p) ʠ Yʩ(p) ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʨʳʪʘ ʚ ʢʦʨʥʝʚʦʤ ʩʝʯʝʥʠʠ, ʘ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ pc ï ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʨʘʚʝʥʩʪʚʘ [54]: 

)(

)(

)(

)(

cc

cc

occ

occ

pdY

dp

dp

pdX

xpX

ypY
Ö=

-

-
.    (2.13) 

ʈʝʰʠʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.8) ï (2.13), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʰʠʨʠʥʳ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ŭRmax ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʠ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ŭRmax ʜʘʝʪ ʣʠʰʴ 

ʯʠʩʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩʘ ɻʊɼ 

ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʜʝʣʘʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

1) ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʦʚ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʨʦʤʦʢ ʧʝʨʘ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ 

ʦʩʪʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʬʠʣʷ ʧʝʨʘ ʣʦʧʘʪʢʠ, ʧʦʵʪʦʤʫ ʠʤʠ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ (r
1
 = r

2
 = 0). ɺ ʠʪʦʛʝ ʥʘʨʫʞʥʘʷ ʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʮʝʥʪʨ rʩʢʨʫʛʣʝʥʠʷ ʢʨʦʤʦʢ ʧʝʨʘ ʣʦʧʘʪʢʠ O
1
 ʠ O

2
. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ O

1
 ʠ O

2
  

ʨʘʚʥʦ ʜʣʠʥʝ ʭʦʨʜ rb (ʨʠʩ. 2.8). 

2) ʉʧʠʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʫʛʫ ʦʢʨʫʞʥʦʩʪʠ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ 

ʪʦʯʢʠ O
1
, O

2
 ʠ ʩʨʝʜʥʶʶ ʪʦʯʢʫ S ʧʨʦʬʠʣʷ ʩʧʠʥʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ [xj; yj],  

ʛʜʝ j = n/2 (ʩʤ. ʨʠʩ. 2.8). 
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ʈʠʩ. 2.8 ʉʭʝʤʘ ʨʘʩʯʝʪʘ ʩ ʜʦʧʫʱʝʥʠʷʤʠ: 

1 ï ʤʦʥʦʢʦʣʝʩʦ; 2 ï ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ; 3 ï ʟʘʜʘʥʥʳʡ ʧʨʦʬʠʣʴ ʧʝʨʘ ʣʦʧʘʪʢʠ;  

4 ï ʩʤʝʱʝʥʥʳʡ ʧʨʦʬʠʣʴ ʧʝʨʘ ʣʦʧʘʪʢʠ; 5 ʠ 6 ï ʥʘʨʫʞʥʘʷ ʠ  ʚʥʫʪʨʝʥʥʷʷ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 6 ïʯʘʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ; 7 ï ʜʫʛʘ ʦʢʨʫʞʥʦʩʪʠ, ʠʤʠʪʠʨʫʶʱʘʷ 

ʧʨʦʬʠʣʴ ʩʧʠʥʢʠ 

ʉ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʜʦʧʫʱʝʥʠʡ ʧʦʣʫʯʠʤ ʫʧʨʦʱʝʥʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʰʠʨʠʥ r ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ: 
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Rʫʧʨ ,  (2.14) 

ʛʜʝ Ŭ1 ʠ Ŭ2 ï ʫʛʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʬʠʣʴ ʩʧʠʥʢʠ: 
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     (2.15) 

ʐʠʨʠʥʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʘʨʘʤʝʪʨʦʤ ŭRmax, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ŭRmin, ʠ ʚ ʠʪʦʛʝ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ: 

minmax RRR ddd >> .       (2.16) 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ŭRmin ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʢʦʥʩʪʨʫʢʮʠʷ ʠ 

ʨʘʟʤʝʨʳ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʣʘ ʠ ʜʨ. ɼʣʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
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ɻʆʉʊʦʤ 26339-84 çʉʚʝʨʣʘ ʘʣʤʘʟʥʳʝ ʢʦʣʴʮʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [46], ʛʜʝ 

ʧʨʠʚʝʜʝʥʳ ʨʘʟʤʝʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ ʩʚʝʨʣ.  

ɽʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ 
maxRd , ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ (2.14), ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʰʠʨʠʥʳ 
minRd , ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʤʦʞʥʘ ʥʝ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ŭRmin ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʜʠʘʤʝʪʨʘ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ Dʥ, ʣʠʙʦ ʦʙʨʘʙʦʪʢʘ ʩʦʚʩʝʤ ʥʝʚʦʟʤʦʞʥʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ ʥʝʢʦʪʦʨʳʭ ʤʦʥʦʢʦʣʝʩ (ʦʪʦʛʥʫʪʳʡ ʧʨʦʬʠʣʴ, 

ʥʘʣʠʯʠʝ ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʦʡ ʧʦʣʢʠ, ʙʦʣʴʰʦʡ ʫʛʦʣ ʟʘʢʨʫʪʢʠ ʧʝʨʘ ʠ ʜʨ.), ʯʪʦ ʩʫʞʘʝʪ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʢʦʣʴʮʝʚʳʤ ʨʝʞʫʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʟʣʠʯʥʳʭ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʪʫʨʙʠʥ ʧʦ ʬʦʨʤʫʣʝ (2.14) ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ŭRmax, ʜʣʷ ʧʣʦʩʢʠʭ ʨʝʰʝʪʦʢ ʠʟ ʘʪʣʘʩʘ [4] ʧʨʠ ʵʪʦʤ 

ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʙʳʣ ʥʘʡʜʝʥ ʧʦ ʬʦʨʤʫʣʝ (2.6).  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʰʠʨʠʥʦʡ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ŭRmin, ʧʦ ɻʆʉʊ 26339-84 [23] (ʨʠʩ. 2.9). 

 
a 

dRmax > dRmin 

dRmax < dRmin 

dR, ʤʤ 

ˉ  ʧʨʦʬʠʣʷ 
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ʈʠʩ. 2.9 ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ŭRmax ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ ʪʫʨʙʠʥʥʦʡ ʣʦʧʘʪʢʠ: 

a)  h= 1,9 ʠ ɗ = 5,0;  ʙ)  h= 7,0 ʠ ɗ = 4,0 
 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ 

ʦʩʝʚʳʭ ʪʫʨʙʠʥ ʧʦʩʣʝʜʥʠʭ ʩʪʫʧʝʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʣʦʧʘʪʢʠ  = 1,9 ʠ 

ʚʝʝʨʥʦʩʪʴʶ ɗ = 5,0 ʩʦʩʪʘʚʣʷʝʪ 76% ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʨʦʬʠʣʝʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʦʩʪʘʚʰʠʭʩʷ 24% ʦʙʨʘʙʦʪʢʘ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʣʠʙʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʚʦʟʤʦʞʥʘ. ɼʣʷ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʪʫʨʙʠʥ ʧʝʨʚʳʭ ʩʪʫʧʝʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʳʩʦʪʦʡ ʣʦʧʘʪʢʠ  = 7,0 ʠ ʚʝʝʨʥʦʩʪʴʶ ɗ = 4,0 ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 11% ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. 

 

2.2.3. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

 ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʂʦʨʧʫʩ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʥʝ ʜʦʣʞʝʥ 

ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʤʦʥʦʢʦʣʝʩʘ (ʨʠʩ. 2.10). 

dRmax > dRmin 

dRmax < dRmin 

ˉ  ʧʨʦʬʠʣʷ 

dR, ʤʤ 
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ʈʠʩ. 2.10 ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʚʳʩʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ: 

1 ï ʢʦʣʴʮʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ; 2 ï ʤʦʥʦʢʦʣʝʩʦ; 3 ï ʧʝʨʦ ʣʦʧʘʪʢʠ 

ɼʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʛʣʫʙʠʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʚʳʩʦʪʳ ʣʦʧʘʪʢʠ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ: 

.hB²       (2.17) 

ʀʟ ʬʦʨʤʫʣʳ (2.6) ʥʘʡʜʝʤ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨ ʤʦʥʦʢʦʣʝʩʘ Dʢ: 
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h
DD .   (2.18) 

ʆʧʨʝʜʝʣʠʤ ʚr ʩʦʪʫ ʧʝʨʘ h ʯʝʨʝʟ ʜʠʘʤʝʪʨ ʤʦʥʦʢʦʣʝʩʘ Dʢ ʠ ʝʛʦ ʚʝʝʨʥʦʩʪʴ ɗ: 
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==   (2.19) 

ʊʦʛʜʘ ʥʝʨʘʚʝʥʩʪʚʦ (2.19) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

( )
ʥɺ

2
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2

ʪ
ʥ
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)cos(
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h
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b
.  (2.22) 

ʆʧʨʝʜʝʣʠʤ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ BK  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʫʩʪʘʥʦʚʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ɓ (ʨʠʩ. 2.11).   

 

ʈʠʩ. 2.11 ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ BK : 

1 ï 0,1 ʠ 0,20 == hq ;  2 ï 0,2 ʠ 0,15 == hq ;  3 ï 0,3 ʠ 0,10 == hq ; 

B 
1 h 

2 

3 

ɓʪ, ʛʨʘʜ. 

ɺK  

1 

3 
2 
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ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ BK  ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,06 ʜʦ 0,3 ʧʦʵʪʦʤʫ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʜʣʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʚʳʭ ʤʦʥʦʢʦʣʝʩ 

ʛʣʫʙʠʥʫ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʤ 

ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ʥ3,0 DB= .      (2.23) 

ɺ ʠʪʦʛʝ ʠʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʠ (2.6), (2.14) ʠ (2.22) ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ 

ʢʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʦʩʝʚʦʛʦ  

ʤʦʥʦʢʦʣʝʩʘ. 

 

2.3. ʏʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ  

 

ʏʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʝʤʠ 

ʩʪʫʧʝʥʝʡ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʢʦʤʧʨʝʩʩʦʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʡ. ɿʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3.  

ʊʘʙʣʠʮʘ 2.3 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʢʦʤʧʨʝʩʩʦʨʘ  

ʉʪʫʧʝʥʴ 

ɼʠʘʤʝʪʨ 

ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ Dʢ, 

ʤʤ 

ʐʠʨʠʥʘ 

ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ B, 

ʤʤ 

ɺʳʩʦʪʘ 

ʣʦʧʘʪʢʠ h, 

ʤʤ 

ʋʛʦʣ ʚʭʦʜʘ 
ʋʛʦʣ 

ʚʳʭʦʜʘ 

1 664,8 33,7 66,2 125,8 27,5 

2 692,2 32,3 52,6 121,9 48,1 

3 708,8 31,6 41,9 116,2 53,4 

4 717,8 33,5 37,5 110,5 55,9 

5 726,4 34,5 32,3 111,4 52,7 

6 726,6 34,5 28,2 109,9 45,8 

7 726,6 46 26,7 99,5 24,7 

 

ɼʣʷ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʡ ʛʨʫʧʧʳ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ: 

- ʜʠʘʤʝʪʨ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ 
ʪʝʦʨ

ʥD  

ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.6); 
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- ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʰʠʨʠʥʫ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʪʝʦʨ

maxRd  ʥʘʭʦʜʠʣʠ ʧʦ 

ʬʦʨʤʫʣʝ (2.14), ʠʩʧʦʣʴʟʫʷ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʪʝʦʨ

ʥD . 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʪʝ ʞʝ ʨʘʟʤʝʨʳ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ 

CAD-ʩʠʩʪʝʤʝ (ʨʠʩ. 2.12) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʙʦʯʝʛʦ 

ʢʦʣʝʩʘ 1 ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

ɺ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʩʪʨʦʠʤ ʧʣʦʩʢʦʩʪʴ ʨʝʟʘʥʠʷ 2. 

ʩʪʨʦʠʤ ʢʨʠʚʫʶ R1R2, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʧʫʪʝʤ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ 2 ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳʪʘ 3. ʏʝʨʝʟ ʪʦʯʢʠ R1 ʠ R2 ʚ ʧʣʦʩʢʦʩʪʠ 2 ʩʦʟʜʘʝʤ ʦʢʨʫʞʥʦʩʪʴ 4 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʉʪʨʦʠʤ ʢʨʠʚʫʶ W1W2, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʧʫʪʝʤ 

ʧʝʨʝʩʝʯʝʥʠʷ  ʧʣʦʩʢʦʩʪʠ 2 ʠ ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʢʦʣʝʩʘ 5.  

ʏʝʨʝʟ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ 4 ʜʦ ʪʦʯʢʠ W1 ʩʪʨʦʠʤ ʦʢʨʫʞʥʦʩʪʴ 6. ɼʦʙʘʚʣʷʝʤ 

ʦʛʨʘʥʠʯʝʥʠʝ, ʯʪʦ ʦʢʨʫʞʥʦʩʪʴ 6 ʢʘʩʘʪʝʣʴʥʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʥʢʠ 7. ɼʠʘʤʝʪʨ 

ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ CAD

ʥD  ʨʘʚʝʥ ʜʠʘʤʝʪʨʫ ʦʢʨʫʞʥʦʩʪʠ 

4. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʨʘʟʥʦʩʪʠ 

ʜʠʘʤʝʪʨʦʚ ʦʢʨʫʞʥʦʩʪʝʡ 4 ʠ 5 ö
÷

õ
æ
ç

å -
=

2
ʚʥʥCAD

max

DD
Rd . 

 
ʈʠʩ. 2.12. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ CAD-ʩʠʩʪʝʤʝ 

 

1 

2 

R1 

R2 

3 
4 

5 

W1 
W2 

6 

7 
Dʥ 

Dʚʥ 



52 

 

ʊʘʙʣʠʮʘ 2.4 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʟʤʝʨ rʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʉʪʫʧʝʥʴ 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʤʤ 
ʆʪʥʦʩʠʪʝʣʴʥʘ ʧʦʛʨʝʰʥʦʩʪʴ, % 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ɻʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ 
ʪʝʦʨ

ʥ
D  

ʪʝʦʨ

max
Rd  CAD

ʥ
D  

CAD

max
Rd  

ʥ
D  max

Rd  

1 299,12 11,07 307,84 12,24 2,8 10,5 

2 340,12 10,14 335,57 10,87 1,3 6,6 

3 362,37 7,33 330,67 8,17 9,5 10,3 

4 361,37 6,14 332,74 7,57 8,6 18,9 

5 288,83 6,23 284,78 8,16 1,4 23,6 

6 296,33 7,14 269,27 8,25 10,1 13,4 

7 199,76 8,65 208,79 9,81 4,3 11,7 
 

ʉʨʘʚʥʠʚ ʟʥʘʯʝʥʠ ̫ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʣʫʯʝʥʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ʬʦʨʤʫʣʘʤ ʠ ʛʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ CAD-

ʩʠʩʪʝʤʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʤʝʪʨʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʠʤʝʝʪ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (ʥʘʠʙʦʣʴʰʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 11 %). ʌʦʨʤʫʣʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʜʦʧʫʩʪʠʤʦʡ ʰʠʨʠʥʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ, ʘ ʟʥʘʯʠʪ 

ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʜʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. 

2.4 ɺʳʚʦʜʳ ʧʦ 2 ʛʣʘʚʝ 

 

1. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ  ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʤʦʥʦʢʦʣʝʩʘ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʦʩʝʚʦʛʦ 

ʤʦʥʦʢʦʣʝʩʘ Dʢ; ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʬʠʣʷ ʣʦʧʘʪʢʠ ɓ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʣʦʧʘʪʢʠ 

) ʢʨʦʤʝ ʚʝʝʨʥʦʩʪʠ ɗ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ Dʥ ʠ ʚʳʩʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʨʧʫʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ɺ. 

ʇʨʠ ʵʪʦʤ  ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʤʦʥʦʢʦʣʝʩʘ. ɺʣʠʷʥʠʝ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʤ ʥʦʩʠʪ 

ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. 

2.  ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʨʦʨʝʟʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʩʫʞʘʝʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ 

ʥʝʢʦʪʦʨʳʭ ʤʦʥʦʢʦʣʝʩ (ʦʪʦʛʥʫʪʳʡ ʧʨʦʬʠʣʴ, ʥʘʣʠʯʠʝ ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʦʡ ʧʦʣʢʠ, 

ʙʦʣʴʰʦʡ ʫʛʦʣ ʟʘʢʨʫʪʢʠ ʧʝʨʘ ʠ ʜʨ.). ʆʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ ʤʦʥʦʢʦʣʝʩ 

ʦʩʝʚʳʭ ʪʫʨʙʠʥ ʧʦʩʣʝʜʥʠʭ ʩʪʫʧʝʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʣʦʧʘʪʢʠ  = 1,9 ʠ 

ʚʝʝʨʥʦʩʪʴʶ ɗ = 5,0 ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʤʦʞʥʘ ʜʣʷ 76% ʧʨʦʬʠʣʝʡ ʠʟ 

ʘʪʣʘʩʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʩʪʘʚʰʠʭʩʷ 24% ʧʨʦʬʠʣʝʡ ʦʙʨʘʙʦʪʢʘ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʯʘʩʪʠ 

ʢʘʥʘʣʘ, ʣʠʙʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʦʟʤʦʞʥʘ. ɼʣʷ ʤʦʥʦʢʦʣʝʩ ʦʩʝʚʳʭ ʪʫʨʙʠʥ ʧʝʨʚʳʭ 

ʩʪʫʧʝʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʣʦʧʘʪʢʠ  = 7,0 ʠ ʚʝʝʨʥʦʩʪʴʶ ɗ = 4,0 ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 11% ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʠ ʨʘʟʤʝʨʦʚ 

ʥʘʡʜʝʥʥʳʭ ʧʦ 3D ʤʦʜʝʣʷʤ ʩʝʤʠ ʩʪʫʧʝʥʝʡ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʢʦʤʧʨʝʩʩʦʨʘ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʉAD/ʉɸʄ ʩʠʩʪʝʤʝ ʧʦʣʫʯʠʣʠ, ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ Dʥ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 11 %, ʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠ ̫ʰʠʨʠʥʳ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ ï ʥʝ ʙʦʣʝʝ 24%. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʤʝʥʴʰʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ, ʘ ʟʥʘʯʠʪ, ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʦʜʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʴʮʝʚʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.



54 

 

 

ɻʃɸɺɸ 3 

ʂʀʅɽʄɸʊʀʂɸ ʌʆʈʄʆʆɹʈɸɿʆɺɸʅʀʗ  ʄɽɾʃʆʇɸʊʆʏʅʓʍ 

ʂɸʅɸʃʆɺ ʄʆʅʆʂʆʃɽʉ ʂʆʃʔʎɽɺʓʄ ʀʅʉʊʈʋʄɽʅʊʆʄ  
 

3.1. ʆʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʤʦʥʦʢʦʣʝʩʘ 

 

ʂʘʢ ʫʞʝ ʙʳʣ ʩʢʘʟʘʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʦʙʨʘʙʦʪʢʘ ʤʝʞʣʦʧʘʪʦʯʥʳʭ ʢʘʥʘʣʦʚ 

ʤʦʥʦʢʦʣʝʩ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʩʥʦʚʘʥʘ ʥʘ ʩʭʝʤʝ ʥʘʨʝʟʘʥʠʷ ʢʦʥʠʯʝʩʢʠʭ 

ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤʠ ʟʫʙʴʷʤʠ: ʤʝʞʣʦʧʘʪʦʯʥʳʝ ʢʘʥʘʣʳ ʦʙʨʘʟʫʶʪʩʷ ʧʫʪʝʤ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʢʦʨʥʝʚʦʤʫ ʩʝʯʝʥʠʶ. ʆʜʥʘʢʦ 

ʛʝʦʤʝʪʨʠʷ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʦʩʝʚʦʛʦ ʤʦʥʦʢʦʣʝʩʘ ʙʦʣʝʝ ʩʣʦʞʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʧʘʜʠʥʦʡ ʟʫʙʘ. ʄʝʞʣʦʧʘʪʦʯʥʳʡ ʢʘʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʦʙʨʘʟʫʝʤʳʭ ʩʧʠʥʢʦʡ ʠ 

ʢʦʨʳʪʦʤ ʧʝʨʘ ʣʦʧʘʪʦʢ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʪʫʣʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʢʠʥʝʤʘʪʠʢʘ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʢʦʣʴʮʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʜʚʠʞʝʥʠʡ ʧʦ ʦʩʷʤ. ʇʨʠ ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʦʞʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʦʜʥʦʡ ʢʦʦʨʜʠʥʘʪʝ (ʨʠʩ. 3.1) ʢʦʣʴʮʝʚʦʡ 

ʠʥʩʪʨʫʤʝʥʪ 1 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʪʦʨʮʝʚʘʷ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ 3 ʙʳʣʘ ʧʘʨʘʣʣʝʣʴʥʘ ʜʥʫ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 4 

ʟʘʛʦʪʦʚʢʠ ʤʦʥʦʢʦʣʝʩʘ 2. ʎʝʥʪʨ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʆʠ ʨʘʩʧʦʣʦʞʝʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʜʝʪʘʣʠ ʆʜ ʥʘ ʨʘʩʩʪʦʷʥʠʷ xʫ ʠ yʫ. ʀʥʩʪʨʫʤʝʥʪʫ ʩʦʦʙʱʘʶʪ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʦʩʠ Z ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʜʥʫ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ. ʇʨʠ ʵʪʦʤ ʚ ʟʘʛʦʪʦʚʢʝ ʢʦʧʠʨʫʝʪʩʷ ʬʦʨʤʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʢʦʣʴʮʝʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ ʜʥʘ ʢʘʥʘʣʘ, ʧʦʩʣʝ ʯʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪ ʦʪʚʦʜʠʪʩʷ ʠʟ ʢʘʥʘʣʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʝʜʫʶʱʝʛʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ 

ʢʘʥʘʣʘ ʟʘʛʦʪʦʚʢʝ ʩ ʧʦʤʦʱʴʶ ʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 5 ʩʦʦʙʱʘʝʪʩʷ ʜʚʠʞʝʥʠʝ 

ɤʜʝʣ  ʥʘ ʫʛʦʣ ,
360

n
=a  ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʪʦʢ. 
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ʈʠʩ. 3.1 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ:  

1 ï ʢʦʣʴʮʝʚʦʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ; 2 ï ʟʘʛʦʪʦʚʢʘ ʤʦʥʦʢʦʣʝʩʘ; 3 ï ʪʦʨʮʝʚʘʷ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ; 

4 ï ʜʥʦ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ; 5 ï ʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ;  

ʆʜ ï ʮʝʥʪʨ ʜʝʪʘʣʠ; ʆʠ ï ʮʝʥʪʨ ʠʥʩʪʨʫʤʝʥʪʘ; xʫ ʠ yʫ ï ʩʤʝʱʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʮʝʥʪʨʘ ʜʝʪʘʣʠ; 

zmax ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʦʩʠ Z ʚ ʥʘʯʘʣʝ ʦʙʨʘʙʦʪʢʠ; zmax ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʦʩʠ Z ʚ ʢʦʥʮʝ ʦʙʨʘʙʦʪʢʠ;  

Ŭʫ ï ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʪʫʣʢʠ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʥʦʢʦʣʝʩʘ (ʩʤ. ʨʠʩ. 2.1);  

Sz ï ʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʦʩʠ Z; ɤʜʝʣ ï ʜʝʣʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 
 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʩʭʝʤʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʩʧʠʥʢʠ ʦʜʥʦʡ ʠ ʢʦʨʳʪʘ ʜʨʫʛʦʡ ʣʦʧʘʪʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʵʪʦʤʫ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʙʫʜʝʪ 

ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʦʡ. ʆʙʲʝʤ ʫʜʘʣʷʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʦʨʝʟʘʥʠʠ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʜʘʣʝʥʥʳʡ ʠʟ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ ʤʘʪʝʨʠʘʣ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʢʦʣʴʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ 1 ʠʣʠ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ 2 (ʨʠʩ. 3.2). 

    
1 2 1 2 

ʘ ʙ 

ʈʠʩ. 3.2. ʉʭʝʤʘ ʤʘʪʝʨʠʘʣʘ, ʫʜʘʣʝʥʥʦʛʦ ʠʟ ʤʝʞʣʦʧʘʪʦʯʥʦʛʦ ʢʘʥʘʣʘ: 

ʘ) ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ; ʙ) ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʣʴʮʝʚʦʡ ʬʨʝʟʦʡ 
















































































































































