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ɺʒʇʈʆʉʀ ʅɸ ʋʉʊʆʁʏʀɺʆʉʊʊɸ ʅɸ ɽɼʅʆɽʊɸɾʅʀ 

ʉʊʆʄɸʅɽʅʀ ʈɸʄʂʀ ï ʇʈʀʃʆɾɽʅʀɽ ʅɸ 

ʆɹʑʀʗ ʄɽʊʆɼ ʀ GMNIA (ʏɸʉʊ 2) 

ʄ. ɺʘʩʠʣʝʚ1, ʅ. ʈʘʥʛʝʣʦʚ2 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʩʪʦʤʘʥʝʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʜʥʦʝʪʘʞʥʠ ʨʘʤʢʠ, ʫʩʪʦʡʯʠʚʦʩʪ, ʦʙʱ 

ʤʝʪʦʜ ʟʘ ʠʟʢʲʣʯʚʘʥʝ ʠ ʠʟʤʷʪʘʥʝ, GMNIA 

ʈɽɿʖʄɽ 

ʅʘʧʨʘʚʝʥʠʷʪ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʘ ʥʘʣʠʮʝ ʥʝʠʟʷʩʥʝʥʠ ʚʲʧʨʦʩʠ ʥʘ ʫʩʪʦʡ-

ʯʠʚʦʩʪʪʘ ʥʘ ʩʪʦʤʘʥʝʥʠʪʝ ʨʘʤʢʦʚʠ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʤʝʨ ʪʘʟʠ ʥʘ ʨʠʛʝʣʘ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʥʘ 

ʨʘʤʢʘʪʘ. ɺʲʟʤʦʞʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ ʩʝ ʦʢʘʟʚʘʪ ʦʙʱʠʷʪ ʤʝʪʦʜ ʟʘ 

ʠʟʢʲʣʯʚʘʥʝ ʠ ʠʟʤʷʪʘʥʝ (Ä6.3.4 ʥʘ ɹɼʉ EN 1993-1-1), ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʲʣʝʥ ʥʝʣʠʥʝʝʥ ʮʷ-

ʣʦʩʪʝʥ ʘʥʘʣʠʟ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʥʘʯʘʣʥʠʪʝ ʥʝʩʲʚʲʨʰʝʥʩʪʚʘ (GMNIA), ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʧʨʠʙʣʠ-

ʞʝʥʠ ʦʧʨʦʩʪʝʥʠ ʤʝʪʦʜʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ, ʙʘʟʠʨʘʥʠ ʥʘ ʬʦʨʤʫʣʠʨʦʚʢʠʪʝ ʦʪ Ä6.3.1, Ä6.3.2 ʠ 

Ä6.3.3 ʥʘ ɹɼʉ EN 1993-1-1. 

ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʨʘʟʨʘʙʦʪʝʥ ʘʣʛʦʨʠʪʲʤ ʠ ʩʲʦʪʚʝʪʥʘ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ, 

ʢʦʷʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʨʘʡʥʦ-ʝʣʝʤʝʥʪʥʠ ʤʦʜʝʣʠ ʠ ʫʧʨʘʚʣʷʚʘ ʜʚʘ 

ʩʪʘʥʜʘʨʪʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʘ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ʧʦ ʪʨʠʪʝ ʤʝʪʦʜʦʣʦʛʠʠ ʩ ʮʝʣ 

ʦʙʰʠʨʥʦ ʧʘʨʘʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ. 

1. ɺʲʚʝʜʝʥʠʝ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʝʜʥʦʝʪʘʞʥʠ ʩʪʦʤʘʥʝʥʠ ʨʘʤʢʠ, ʥʘʣʠʮʝ ʩʘ 

ʥʝʠʟʷʩʥʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ. ʆʢʘʟʚʘ ʩʝ ʥʘʧʨʠʤʝʨ, 

                                                           
1 ʄʘʨʠʥ ɺʘʩʠʣʝʚ, ʠʥʞ. ʜʦʢʪʦʨʘʥʪ, ʢʘʪ. Ăʄʝʪʘʣʥʠ, ʜʲʨʚʝʥʠ ʠ ʧʣʘʩʪʤʘʩʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠò, ʋɸʉɻ, 

ʙʫʣ. Ăʍʨ. ʉʤʠʨʥʝʥʩʢʠñ ˉ 1, 1046 ʉʦʬʠʷ, e-mail: marin.vassilev@avv-bg.com 
2 ʅʠʢʦʣʘʡ ʈʘʥʛʝʣʦʚ, ʧʨʦʬ. ʜ-ʨ ʠʥʞ., ʢʘʪ. Ăʄʝʪʘʣʥʠ, ʜʲʨʚʝʥʠ ʠ ʧʣʘʩʪʤʘʩʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠò, ʋɸʉɻ, 

ʙʫʣ. Ăʍʨ. ʉʤʠʨʥʝʥʩʢʠñ ˉ 1, 1046 ʉʦʬʠʷ, e-mail: nick.rangelov@gmail.com 
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ʯʝ ʣʠʧʩʚʘ ʢʦʜʠʬʠʮʠʨʘʥ ʤʝʪʦʜ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʨʠʛʝʣʘ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ 

ʥʘ ʨʘʤʢʘʪʘ ʚ ʫʯʘʩʪʲʮʠʪʝ ʥʘ ʚʫʪʠʪʝ ʩ ʦʪʨʠʮʘʪʝʣʝʥ ʦʛʲʚʘʱ ʤʦʤʝʥʪ. ʀʤʝʥʥʦ ʢʲʤ ʪʦʟʠ ʧʨʦ-

ʙʣʝʤ ʝ ʥʘʩʦʯʝʥʦ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʘʚʪʦʨʠʪʝ, ʧʨʝʜʩʪʘʚʝʥʦ ʚ ʜʚʝ ʯʘʩʪʠ. ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʯʘʩʪ 1, ʚ ʢʦʷʪʦ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʦʙʱʠʷʪ ʤʝʪʦʜ ʟʘ ʠʟʢʲʣʯʚʘʥʝ ʠ ʠʟʤʷʪʘʥʝ 

(Ä6.3.4), ʧʲʣʥʠʷʪ ʥʝʣʠʥʝʝʥ ʘʥʘʣʠʟ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʥʘʯʘʣʥʠʪʝ ʥʝʩʲʚʲʨʰʝʥʩʪʚʘ GMNIA, ʢʘʢ-

ʪʦ ʠ ʥʷʢʦʠ ʧʨʠʙʣʠʟʠʪʝʣʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʨʠʛʝʣʠ 

(ʚʫʪʠ) ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʥʘ ʨʘʤʢʘʪʘ. 

ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʨʘʟʨʘʙʦʪʝʥ ʘʣʛʦʨʠʪʲʤ ʠ ʩʲʦʪʚʝʪʥʘ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ, 

ʢʦʷʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʨʘʡʥʦ-ʝʣʝʤʝʥʪʥʠ ʤʦʜʝʣʠ ʠ ʫʧʨʘʚʣʷʚʘ ʜʚʘ 

ʩʪʘʥʜʘʨʪʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʘ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʢʦʥʯʘʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʣʝʜ ʧʦʜʭʦ-

ʜʷʱʦ ʚʘʣʠʜʠʨʘʥʝ, ʢʘʪʦ ʨʝʧʝʨʝʥ ʝ ʧʨʠʝʪ ʤʝʪʦʜʲʪ GMNIA ʠ ʥʘ ʪʘʟʠ ʦʩʥʦʚʘ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ 

ʠ ʩʨʘʚʥʝʥʠ ʪʨʠʪʝ ʚʲʟʤʦʞʥʠ, ʩʧʦʤʝʥʘʪʠ ʧʦ-ʛʦʨʝ ʤʝʪʦʜʠʢʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ.  

2. ɺʘʣʠʜʠʨʘʥʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʤʦʜʝʣʠ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʮʷʣʦʩʪʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʨʦʛʨʘʤʘ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʠ ʥʘʪʫʨʥʠ ʝʢʩ-

ʧʝʨʠʤʝʥʪʠ ʚʲʨʭʫ ʝʜʥʦʝʪʘʞʥʠ ʝʜʥʦʦʪʚʦʨʥʠ ʨʘʤʢʠ ʦʪ ʛʦʨʝʱʦʚʘʣʮʫʚʘʥʠ ʧʨʦʬʠʣʠ. ɼʦ ʪʷʭ-

ʥʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʦʟʠ ʝʪʘʧ ʝ ʠʟʚʲʨʰʝʥʦ ʥʘʯʘʣʥʦ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʠ ʧʨʠʝʪʠʪʝ 

ʧʨʝʜʧʦʩʪʘʚʢʠ ʯʨʝʟ ʯʫʞʜʠ ʨʝʟʫʣʪʘʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ. 

ɽʜʠʥ ʩʲʱʝʩʪʚʝʥ ʚʲʧʨʦʩ ʝ ʫʢʨʝʧʚʘʱʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʩʪʦʣʠʮʠʪʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʥʘ 

ʨʘʤʢʘʪʘ. ɺ ʤʦʜʝʣʘ ʪʘʟʠ ʬʫʥʢʮʠʷ ʝ ʦʪʯʝʪʝʥʘ ʠʜʝʘʣʠʟʠʨʘʥʦ ʯʨʝʟ ʣʠʥʝʡʥʠ ʦʧʦʨʠ ʠʟʚʲʥ ʨʘʚ-

ʥʠʥʘʪʘ, ʢʦʠʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʝʜʠʥʩʪʚʝʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʛʦʨʥʠʷ ʧʦʷʩ ʥʘ ʨʠ-

ʛʝʣʘ, ʥʦ ʥʝ ʠ ʟʘʚʲʨʪʘʥʠʷ ʧʦ ʢʦʷʪʦ ʠ ʜʘ ʙʠʣʦ ʦʩ ʠʣʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʚ ʨʘʚʥʠʥʘʪʘ ʥʘ ʨʘʤʢʘʪʘ. 

ɿʘ ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʦʚʘ ʧʨʠʝʤʘʥʝ ʝ ʙʣʠʟʢʦ ʜʦ ʨʝʘʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʉɸ 

ʨʘʟʨʘʙʦʪʝʥʠ ʤʦʜʝʣʠ ʟʘ ʮʷʣʦʩʪʝʥ ʘʥʘʣʠʟ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʫʢʨʝʧʚʘʥʝʪʦ ʚ ʩʲʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ [1] ʝʢʩʧʝʨʠʤʝʥʪʠ. ʀʟʯʠʩʣʠʪʝʣʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʝ ʧʦʢʘʟʘʥʘ ʥʘ 

ʬʠʛ. 1. 

 

ʌʠʛ. 1. ʀʟʯʠʩʣʠʪʝʣʥʘ ʧʦʩʪʘʥʦʚʢʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʝʥ ʝʢʩʧʝʨʠʤʝʥʪ [1] 
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ʈʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʦʧʠʨʘʥʠʷ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʥʘ ʛʨʝʜʘʪʘ, ʟʘ ʢʦʠʪʦ ʩʘ ʥʘʧʨʘʚʝʥʠ 

ʯʠʩʣʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ. 2. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʦʧʠʨʘʥʝ ʩ ʝʜʠʥʠʯʥʘ ʣʠʥʝʡʥʘ 

ʦʧʦʨʘ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʚ ʮʝʥʪʲʨʘ ʥʘ ʧʦʷʩʘ (ʬʠʛ. 2ʘ), ʢʦʨʘʚʦ ʦʧʠʨʘʥʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ʧʦʷʩʘ 

(ʬʠʛ. 2ʙ), ʢʦʨʘʚʦ ʦʧʠʨʘʥʝ ʧʦ ʮʷʣʘʪʘ ʰʠʨʠʥʘ ʥʘ ʧʦʷʩʘ (ʬʠʛ. 2ʚ) ʠ ʧʦʜʧʠʨʘʥʝ ʧʦ ʨʲʙʘ ʥʘ 

ʧʦʩ̫ʘ ʯʨʝʟ ʫʩʣʦʚʥʠ ʩʪʦʣʠʮʠ, ʜʲʣʛʠ 6 m ʠ ʟʘʭʚʘʥʘʪʠ ʩʲʩ ʩʪʘʚʥʠ ʦʧʦʨʠ ʚ ʜʨʫʛʠʷ ʩʠ ʢʨʘʡ, ʩ 

ʦʛʣʝʜ ʥʘ ʦʪʯʠʪʘʥʝ ʚ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ ʥʘ ʝʚʝʥʪʫʘʣʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʨʦʪʘʮʠʦʥʥʘʪʘ ʠʤ 

ʢʦʨʘʚʠʥʘ. 

 

ʌʠʛ. 2. ʈʘʟʣʠʯʥʠ ʦʧʠʨʘʥʠʷ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʚ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʤʦʜʝʣʠ 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʠʟʯʠʩʣʠʪʝʣʝʥ ʤʦʜʝʣ ʟʘ ʧʨʦʛʨʘʤʝʥ ʧʨʦʜʫʢʪ ABAQUS, ʢʘʪʦ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠʪʝ ʥʘ ʩʪʦʤʘʥʘʪʘ ʠ ʥʘʧʨʝʯʥʠʪʝ ʩʝʯʝʥʠʷ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ [1]. 

ʇʦʣʫʯʝʥʠʪʝ ʧʨʠ ʥʝʣʠʥʝʡʥʠʷ Riks ʘʥʘʣʠʟ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʯʝʪʠʨʠʪʝ ʚʘʨʠʘʥʪʘ ʥʘ ʦʧʠʨʘʥʝ ʩʘ 

ʠʣʶʩʪʨʠʨʘʥʠ ʥʘ ʬʠʛ. 3, ʘ ʜʦʩʪʠʛʥʘʪʠʪʝ ʤʘʢʩʠʤʘʣʥʠ (ʛʨʘʥʠʯʥʠ) ʦʛʲʚʘʱʠ ʤʦʤʝʥʪʠ ʧʨʠ ʠʟ-

ʩʣʝʜʚʘʥʝʪʦ ʩʘ ʦʙʦʙʱʝʥʠ ʚ ʪʘʙʣʠʮʘ 1. 
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ʌʠʛ. 3ʘ. ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʦʧʠʨʘʥʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʩʲʛʣʘʩʥʦ ʬʠʛ. 2ʘ 

 

 

ʌʠʛ. 3ʙ. ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʦʧʠʨʘʥʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʩʲʛʣʘʩʥʦ ʬʠʛ. 2ʙ 

 

 

ʌʠʛ. 3ʚ. ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʦʧʠʨʘʥʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʩʲʛʣʘʩʥʦ ʬʠʛ. 2ʚ 



 253 

 

ʌʠʛ. 3ʛ. ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʦʧʠʨʘʥʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʩʲʛʣʘʩʥʦ ʬʠʛ. 2ʛ 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʪʘʪʠ ʦʪ ʯʠʩʣʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ 

ʄʦʜʝʣʠ Mmax [kNm] 

(ʘ) ɽʜʠʥʠʯʥʘ ʣʠʥʝʡʥʘ ʦʧʦʨʘ 474,76 

(ʙ) ɽʜʠʥʠʯʥʦ ʟʘʧʲʚʘʥʝ 483,61 

(ʚ) ʃʠʥʝʡʥʦ ʟʘʧʲʚʘʥʝ 491,00 

(ʛ) ʈʝʘʣʥʘ ʩʪʦʣʠʮʘ 472,03 

ʅʘʡ-ʛʦʣʷʤʘʪʘ ʧʦʣʫʯʝʥʘ ʨʘʟʣʠʢʘ ʝ 3,86% ʤʝʞʜʫ ʚʘʨʠʘʥʪ (ʛ) ʠ ʚʘʨʠʘʥʪ (ʚ), ʠ ʪ̫ ʝ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʢʘ. ɺ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʠ ʨʝʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ [1]: ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʠʷ ʚʘʨʠʘʥʪ ʝ ʧʦʣʫʯʝʥ ʨʝʟʫʣʪʘʪ 

Mʄʂɽ = 491,91 kNm å Mɽʂʉʇɽʈ = 485,79 kNm. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜ, ʯʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʤʦʞʥʠ 

ʚʘʨʠʘʥʪʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʫʢʨʝʧʚʘʥʝʪʦ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʥʘ ʨʠʛʝʣʘ, ʢʦʝʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʩʪʦ-

ʣʠʮʠʪʝ, ʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʢʦ. ɼʦʩʪʘʪʲʯʥʦ ʙʣʠʟʢʦ ʜʦ ʨʝʘʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʫʢʨʝʧʚʘʥʝ-

ʪʦ ʝ ʪʦ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘ ʯʨʝʟ ʣʠʥʝʡʥʠ ʦʧʦʨʠ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʧʨʠ ʤʝʩʪʘʪʘ ʥʘ ʫʢʨʝʧʷʚʘʥʝ 

(ʤʝʩʪʘʪʘ ʥʘ ʩʪʦʣʠʮʠʪʝ). ɿʘʪʦʚʘ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʩʘʤʦ ʪʦʟʠ 

ʚʘʨʠʘʥʪ. 

3. ʇʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʩʘ ʠʟʩʣʝʜʚʘʥʠ 167 ʨʘʟʣʠʯʥʠ ʨʘʤʢʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ 

ʣʠʥʝʡʥʠ ʢʦʨʘʚʠʥʠ ʥʘ ʛʨʝʜʠ ʠ ʢʦʣʦʥʠ. ɺʩʷʢʘ ʝʜʥʘ ʦʪ ʪʝʟʠ ʨʘʤʢʠ ʝ ʨʘʟʛʣʝʜʘʥʘ ʚ 5 ʨʘʟʣʠʯ-

ʥʠ ʢʦʤʙʠʥʘʮʠʠ: 

¶ 1,35 gk + 1,5 sk 

¶ 1,35 gk + 1,5 sk + 0,9 wk 

¶ 1,35 gk + 1,5 wk + 0,75 sk 

¶ 1,35 gk + 1,5 wk 

¶ 1,00 gk + 1,5 wk 

ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʟʘ ʧʨʘʢʪʠʢʘʪʘ ʥʘʪʦʚʘʨʚʘʥʠʷ ʟʘ ʨʘʡʦʥʘ ʥʘ ʉʦ-

ʬʠʷ: ʩʥʷʛ 1,024 kN/m
2
, ʚʷʪʲʨ ʟʘ III ʢʘʪʝʛʦʨʠʷ ʪʝʨʝʥ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʲʨʭʦʚʘ ʩʪʦʡʥʦʩʪ 
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ʥʘ ʥʘʣʷʛʘʥʝ 0,592 kN/m
2
 ʠ ʦʙʱ ʧʦʩʪʦʷʥʝʥ ʪʦʚʘʨ ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ 0,5 kN/m

2
, ʧʨʠ ʨʘʤʢʠ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʝʟ 6 m. ʀʟʚʲʨʰʝʥʦ ʝ ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʦ ʥʘ ʬʠʛ. 4. 

 

ʌʠʛ. 4. ɻʨʘʬʠʢʘ, ʠʟʦʙʨʘʟʷʚʘʱʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʦʪ ʨʝʧʝʨʥʠʷ ʥʝʣʠʥʝʝʥ ʘʥʘʣʠʟ 

ʟʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʤʦʜʝʣʠ 

ʆʪ ʠʟʦʙʨʘʟʝʥʘʪʘ ʥʘ ʬʠʛʫʨʘʪʘ ʛʨʘʬʠʢʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʘʢʪʠʯʝʩʢʠʷʪ ʠʟʚʦʜ, ʯʝ  

ʧʨʠ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠ ʚʝʨʪʠʢʘʣʥʠ ʪʦʚʘʨʠ ʢʲʤ ʠʟʯʠʩʣʠʪʝʣʥʦ ʚʲʨʭʦʚʦ ʥʘʣʷʛʘʥʝ 

ʦʪ ʚʷʪʲʨ ʦʢʦʣʦ 2,5 ʥʝ ʝ ʥʫʞʥʦ ʨʘʤʢʘʪʘ ʜʘ ʩʝ ʧʨʦʚʝʨʷʚʘ ʚ ʢʨʘʡʥʦ ʛʨʘʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʟʘ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʣʠʯʠʝ ʥʘ ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ. ɿʘʪʦʚʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʘʥʘʣʠʟʠ ʱʝ ʙʲʜʘʪ 

ʨʘʟʛʣʝʞʜʘʥʠ ʩʘʤʦ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʛʨʘʚʠʪʘʯʥʠ ʪʦʚʘʨʠ.  

ʇʨʠ ʪʝʟʠ 167 ʤʦʜʝʣʘ ʥʘʡ-ʯʝʩʪʘʪʘ ʬʦʨʤʘ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʩʝ ʦʢʘʟʚʘ ʧʣʘʩʪʠʬʠʮʠʨʘʥʝ 

ʥʘ ʚʲʟʣʦʚʦʪʦ ʧʦʣʝ ʧʨʠ ʚʨʲʟʢʘ ʛʨʝʜʘ-ʢʦʣʦʥʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 5. 

  

ʌʠʛ. 5. ʇʣʘʩʪʠʬʠʮʠʨʘʥʝ ʥʘ ʚʲʟʣʦʚʦʪʦ ʧʦʣʝ 

ʆʪ ʧʨʦʚʝʜʝʥʠʝʪʝ ʧʘʨʘʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʪʦʚʘ ʜʦʩʪʘ ʯʝʩʪʦ ʝ ʥʘʡ-

ʩʣʘʙʦʪʦ ʟʚʝʥʦ ʥʘ ʧʦʨʪʘʣʥʠʪʝ ʨʘʤʢʠ ʠ ʟʘʪʦʚʘ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʧʨʘʚʷʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʦ-

ʚʝʨʢʠ. ʅʦ ʪʲʡ ʢʘʪʦ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ 

ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʨʘʤʢʘʪʘ, ʪʘʟʠ ʬʦʨʤʘ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʝ ʠʟʢʣʶʯʝʥʘ, ʢʘʪʦ ʚʲʟʣʦʚʠʪʝ ʧʦʣʝ-

ʪʘ ʩʘ ʠʟʢʫʩʪʚʝʥʦ ʫʩʠʣʝʥʠ ʯʨʝʟ ʟʘʜʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ. 

ʉʲʱʠʥʩʢʠʷʪ ʧʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʚʢʣʶʯʚʘ 29 ʩʝʨʠʠ ʦʪ ʦʙʱʦ 3692 ʨʘʤʢʠ ʦʪ ʛʦʨʝ-

ʱʦʚʘʣʮʫʚʘʥʠ ʧʨʦʬʠʣʠ ʩ ʚʫʪʠ. ʅʘʡ-ʦʙʱʦ ʩʝ ʚʘʨʠʨʘʪ ʧʨʦʬʠʣʠʪʝ ʥʘ ʢʦʣʦʥʠʪʝ ʠ ʨʠʛʝʣʠʪʝ, 



 255 

ʦʪʚʦʨʠʪʝ ʥʘ ʨʘʤʢʠʪʝ, ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʜʲʣʞʠʥʠ ʩʧʨʷʤʦ ʦʪʚʦʨʘ ʥʘ ʚʫʪʠʪʝ ʠ ʙʨʦʷʪ ʫʢʨʝʧ-

ʚʘʥʠʷ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ. ʇʨʠ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʚʫʪʠʪʝ ʩʘ ʦʪ ʩʲʱʠʷ ʧʨʦʬʠʣ, ʦʪ ʢʦʡʪʦ ʝ ʨʠʛʝ-

ʣʲʪ. ʈʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʩʝʨʠʠ 1 ʜʦ 4, 5 ʜʦ 8 ʠ 9 ʜʦ 12 ʩʘ ʝʜʠʥʩʪʚʝʥʦ ʚ ʙʨʦʷ ʥʘ ʣʠʥʝʡʥʠʪʝ 

ʫʢʨʝʧʚʘʥʠʷ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ ʧʦ ʛʦʨʝʥ ʨʲʙ ʥʘ ʨʠʛʝʣʘ, ʟʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʩʛ̡ʩʪʷʚʘʥʝʪʦ ʥʘ ʩʪʦʣʠʮʠʪʝ. ʈʘʟʣʠʢʘʪʘ ʩʲʦʪʚʝʪʥʦ ʤʝʞʜʫ ʩʝʨʠʠ ʦʪ 1 ʜʦ 4 ʠ 5 ʜʦ 8 ʝ ʦʪʥʦ-

ʩʠʪʝʣʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʚʫʪʘʪʘ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ ʪʷ ʚʣʠʷʝ ʚʲʨʭʫ ʧʦʚʝʜʝʥʠʝʪʦ 

ʥʘ ʨʘʤʢʘʪʘ. ʉʝʨʠʠ ʦʪ 9 ʜʦ 12 ʩʘ ʩ ʰʠʨʦʢʦʧʦʷʩʥʠ ʢʦʣʦʥʠ (HEB), ʢʦʠʪʦ ʤʥʦʛʦ ʪʨʫʜʥʦ ʙʠʭʘ 

ʩʝ ʠʟʤʝʪʥʘʣʠ, ʘ ʩʝʨʠʷ 13 ʝ ʠ ʩ ʰʠʨʦʢʦʧʦʷʩʥʠ ʨʠʛʝʣʠ (HEA). 29-ʪʝ ʩʝʨʠʠ ʨʘʤʢʠ ʩʘ ʩʠʩʪʝ-

ʤʘʪʠʟʠʨʘʥʠ ʚ ʪʘʙʣ. 2: 

ʊʘʙʣʠʮʘ 2. ʀʟʩʣʝʜʚʘʥʠ ʤʦʜʝʣʠ 

 

ʉʝʨʠʷ 

ˉ 

ʄʦʜʝʣʠ ʥʘ ʝʜʥʦʢʦʨʘʙʥʘ ʧʦʨʪʘʣʥʘ ʨʘʤʢʘ ʩ ʚʠʩʦʯʠʥʘ ʥʘ 

ʢʦʣʦʥʘʪʘ 5,5 m ʠ ʥʘʢʣʦʥ ʥʘ ʩʢʘʪʦʚʝʪʝ 10% 

ʂʦʣʦʥʘ ɻʨʝʜʘ ɹʨʦʡ 

ʦʧʦʨʠ ʥʘ 

ʩʢʘʪ 

ʆʪʚʦʨ ɼʲʣʞʠʥʘ 

ʥʘ ʚʫʪʘ - 

% ʦʪ ʦʪʚʦʨʘ 

ɹʨʦʡ 

ʤʦʜʝʣʠ 

ʉʝʨʠʷ 1 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 2 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

5 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 3 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

6 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 4 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

7 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 5 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 130 

ʉʝʨʠʷ 6 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

5 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 130 

ʉʝʨʠʷ 7 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

6 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 130 

ʉʝʨʠʷ 8 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

7 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 130 

ʉʝʨʠʷ 9 HEB450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 
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ʉʝʨʠʷ 

ˉ 

ʄʦʜʝʣʠ ʥʘ ʝʜʥʦʢʦʨʘʙʥʘ ʧʦʨʪʘʣʥʘ ʨʘʤʢʘ ʩ ʚʠʩʦʯʠʥʘ ʥʘ 

ʢʦʣʦʥʘʪʘ 5,5 m ʠ ʥʘʢʣʦʥ ʥʘ ʩʢʘʪʦʚʝʪʝ 10% 

ʂʦʣʦʥʘ ɻʨʝʜʘ ɹʨʦʡ 

ʦʧʦʨʠ ʥʘ 

ʩʢʘʪ 

ʆʪʚʦʨ ɼʲʣʞʠʥʘ 

ʥʘ ʚʫʪʘ - 

% ʦʪ ʦʪʚʦʨʘ 

ɹʨʦʡ 

ʤʦʜʝʣʠ 

ʉʝʨʠʷ 10 HEB450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

5 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 11 HEB450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

6 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 12 HEB450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

7 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 13 HEB450 

HEA220; 240; 

260; 280; 300; 

320; 340; 360; 

400; 450 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 130 

ʉʝʨʠʷ 14 IPE450 

IPE180; 200; 220; 

240; 270; 300; 

330; 360; 400; 450 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 130 

ʉʝʨʠʷ 15 IPE360 
IPE180; 200; 220; 

240; 270; 300 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 78 

ʉʝʨʠʷ 16 IPE360 
IPE180; 200; 220; 

240; 270; 300 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 78 

ʉʝʨʠʷ 17 IPE360 
IPE180; 200; 220; 

240; 270; 300 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 78 

ʉʝʨʠʷ 18 IPE400 
IPE180; 200; 220; 

240; 270; 300 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 78 

ʉʝʨʠʷ 19 IPE400 
IPE180; 200; 220; 

240; 270; 300 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 78 

ʉʝʨʠʷ 20 IPE400 
IPE180; 200; 220; 

240; 270; 300; 
4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 78 

ʉʝʨʠʷ 21 IPE500 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 500 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 143 
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ʉʝʨʠʷ 22 IPE500 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 500 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 143 

ʉʝʨʠʷ 23 IPE500 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 500 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 143 

ʉʝʨʠʷ 24 IPE550 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 156 

ʉʝʨʠʷ 25 IPE550 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 156 

ʉʝʨʠʷ 26 IPE550 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 156 

ʉʝʨʠʷ 27 IPE600 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550; 600 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

10% 169 

ʉʝʨʠʷ 28 IPE600 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550; 600 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

15% 169 

ʉʝʨʠʷ 29 IPE600 

IPE180; 200; 220; 

240; 270; 300; 

360; 400; 450; 

500; 550; 600 

4 

12m; 13m; 14m; 15m; 

16m; 17m; 18m; 19m; 

20m; 21m; 22m; 23m; 

24m; 

20% 169 

ʂʘʪʦ ʮʷʣʦ ʩʘ ʚʘʨʠʨʘʥʠ ʚʩʠʯʢʠ ʧʨʦʬʠʣʠ ʟʘ ʢʦʣʦʥʠ, ʢʦʠʪʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʧʦʣ-

ʟʚʘʪ ʚ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʪʚʦʨʠ ʦʪ 12 ʜʦ 24 m ʧʨʠ ʚʠʩʦʯʠʥʘ 5,5 m. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʯʨʝʟ 

Ăʦʙʭʦʞʜʘʥʝʪʦñ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʬʠʣʠ ʩʝ ʧʦʣʫʯʘʚʘ ʚʘʨʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʣʠʥʝʡʥʠ ʢʦʨʘ-

ʚʠʥʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʷʭ ʚ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʥʘ ʠʟʤʝʥʝʥʠʝ. ʇʨʠ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʚʦʡʥʦ ʥʝʣʠʥʝʡʥʠʷ ʘʥʘʣʠʟ ʝ ʧʨʠʝʪʘ ʙʠʣʠʥʝʡʥʘ ʜʠʘʛʨʘʤʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩ 

ʦʪʥʦʩʠʪʝʣʥʘ ʜʝʬʦʨʤʘʮʠʷ 0 ʧʨʠ ʥʘʧʨʝʞʝʥʠʷ 275 MPa ʠ 0,2 ʧʨʠ 430 MPa. ʀʟʧʦʣʟʚʘʥʠ ʩʘ 

ʯʝʪʠʨʠʲʛʲʣʥʠ ʯʝʨʫʧʢʦʚʠ ʢʨʘʡʥʠ ʝʣʝʤʝʥʪʠ ʩ ʤʘʢʩʠʤʘʣʝʥ ʨʘʟʤʝʨ ʥʘ ʩʚʦʷ ʩʪʨʘʥʘ ʦʪ 

3,75 ʩm ʠ ʘʜʘʧʪʠʚʥʘ ʤʨʝʞʘ, ʚ ʢʦʷʪʦ ʩʘ ʩʧʘʟʚʘʥʠ ʩʪʘʥʜʘʨʪʥʠ ʧʨʘʚʠʣʘ ʟʘ ʤʠʥʠʤʘʣʥʘ ʛʨʝʰ-

ʢʘ ʧʨʠ ʘʥʘʣʠʟ ʥʘ ʤʦʜʝʣ ʩ ʪʘʢʘ ʩʲʟʜʘʜʝʥʘʪʘ ʤʨʝʞʘ. ʇʲʨʚʦ ʩʝ ʠʟʚʲʨʰʚʘ ʣʠʥʝʝʥ ʘʥʘʣʠʟ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʦʪ ʧʦʣʫʯʝʥʘʪʘ ʧʲʨʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʬʦʨʤʘ ʩʝ ʛʝʥʝʨʠʨʘʪ ʥʘʯʘʣʥʠʪʝ ʥʝ-

ʩʲʚʲʨʰʝʥʩʪʚʘ. ʊʷʭʥʘʪʘ ʘʤʧʣʠʪʫʜʘ ʩʝ ʩʢʘʣʠʨʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ Ä5.3.4 ʥʘ [3]. ʅʘ ʪʘʟʠ 

ʦʩʥʦʚʘ ʨʘʤʢʘʪʘ ʩʝ Ăʨʝʤʦʜʝʣʠʨʘñ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʯʘʣʥʠʪʝ ʥʝʩʲʚʲʨʰʝʥʩʪʚʘ. ʑʝ ʦʪʙʝ-

ʣʝʞʠʤ, ʯʝ ʤʘʢʘʨ ʠ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʛʝʦʤʝʪʨʠʯʥʠ, ʧʦ ʩʤʠʩʲʣʘ ʥʘ Ä5.3.2 ʥʘ [3] ʪʝʟʠ 

ʥʝʩʲʚʲʨʰʝʥʩʪʚʘ ʩʘ ʦʙʦʙʱʝʥʠ, ʢʘʣʠʙʨʠʨʘʥʠ ʧʦ ʝʤʧʠʨʠʯʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʝʚʨʦʧʝʡʩʢʠ ʢʨʠ-

ʚʠ ʥʘ ʠʟʢʲʣʯʚʘʥʝ, ʠ ʦʪʯʠʪʘʪ ʠ ʜʨʫʛʠ ʚʣʠʷʝʱʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʦʩʪʘʪʲʯʥʠ ʥʘʧʨʝʞʝʥʠʷ, ʤʘʪʝ-

ʨʠʘʣʥʘ ʥʝʣʠʥʝʡʥʦʩʪ ʠ ʪ.ʥ. 
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3.1. ɺʣʠʷʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʫʢʨʝʧʚʘʥʠʷʪʘ ʧʦ ʛʦʨʥʠʷ ʨʲʙ ʥʘ ʨʠʛʝʣʘ 

ʀʟʚʲʨʰʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫ ʝʜʥʘʢʚʠʪʝ ʤʦʜʝʣʠ ʩ ʝʜʠʥʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʚ 

ʙʨʦʷ ʥʘ ʩʪʦʣʠʮʠʪʝ: ʤʦʜʝʣʠ ʩ ʚʫʪʘ 10% ʦʪ ʦʪʚʦʨʘ ʠ ʢʦʣʦʥʘ ʦʪ ʚʘʣʮʫʚʘʥʦ ʩʝʯʝʥʠʝ ʪʠʧ IPE 

(ʩʝʨʠʠ 1, 2, 3 ʠ 4) ʠ ʩʝʨʠʠ, ʧʨʠ ʢʦʠʪʦ ʢʦʣʦʥʘʪʘ ʝ ʦʪ ʚʘʣʮʫʚʘʥʦ ʩʝʯʝʥʠʝ ʪʠʧ HEB (ʩʝʨʠʠ 9, 

10, 11 ʠ 12). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʙʦʙʱʝʥʠ ʟʘ ʜʚʝʪʝ ʯʝʪʚʦʨʢʠ ʩʝʨʠʠ ʚ ʪʘʙʣ. 3.  

ʊʘʙʣʠʮʘ 3. ɺʣʠʷʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʦʧʦʨʠʪʝ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ 

 

Ä6.3.3 
ʆʙʱ ʤʝʪʦʜ 

(Ä6.3.4) 
GMNIA 

ʄʘʢʩʠʤʘʣʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 

ʩʝʨʠʠ 1, 2, 3 ʠ 4 
20,30% 17,35% 24,86% 

ʄʘʢʩʠʤʘʣʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 

ʩʝʨʠʠ 9, 10, 11 ʠ 12 
10,83% 19,09% 22,09% 

ʉʨʝʜʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʩʝʨʠʠ 

1, 2, 3 ʠ 4 
7,66% 3,89% 10,21% 

ʉʨʝʜʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʩʝʨʠʠ 

9, 10, 11 ʠ 12 
5,29% 4,97% 13,37% 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʝʪʝ ʯʝʪʚʦʨʢʠ ʩʝʨʠʠ ʩʘ ʤʥʦʛʦ ʩʭʦʜʥʠ. ʅʘʡ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʟʘ ʦʙ-

ʱʘʪʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʤʢʘʪʘ ʝ ʥʝʣʠʥʝʡʥʠʷʪ ʘʥʘʣʠʟ GMNIA ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʥʝ-

ʩʲʚʲʨʰʝʥʩʪʚʘʪʘ, ʧʨʠ ʢʦʡʪʦ ʩʨʝʜʥʠʪʝ ʨʘʟʣʠʢʠ ʚ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʩʘ 10,2% ï 13,4%, 

ʧʦʣʫʯʝʥʠ ʧʨʠ ʥʘʡ-ʨʘʟʨʝʜʝʥʠ ʠ ʥʘʡ-ʩʛʲʩʪʝʥʠ ʩʪʦʣʠʮʠ ʩ ʜʚʦʡʥʘ ʨʘʟʣʠʢʘ. ʀʣʠ ʧʨʠ ʜʚʦʡʥʦ 

ʩʛʲʩʪʷʚʘʥʝ ʥʘ ʩʪʦʣʠʮʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʩʲʩ ʩʨʝʜʥʦ 

ʦʢʦʣʦ 12%, ʢʦʝʪʦ ʝ ʜʦʩʪʘ ʩʲʱʝʩʪʚʝʥʦ. ɽʪʦ ʟʘʱʦ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦ-

ʣʝʢʠ ʩʪʫʜʝʥʦʦʛʲʥʘʪʠ ʩʪʦʣʠʮʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʝʟ ʧʦ-ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ, ʦʪʢʦʣʢʦʪʦ ʛʦʨʝ-

ʱʦʚʘʣʮʫʚʘʥʠ, ʧʨʝʟ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʩʪʦʷʥʠʷ. ʊʦʚʘ ʠʤʘ ʧʨʝʜʠʤʩʪʚʦ ʠ ʧʨʠ ʨʘʟʭʦʜʘ ʥʘ ʩʪʦʤʘ-

ʥʘ ʟʘ ʩʪʦʣʠʮʠʪʝ, ʢʘʢʪʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʢʨʝʧʚʘʥʝʪʦ ʠʤ ʯʨʝʟ ʧʦʢʨʠʪʠʝʪʦ [2].  

ʅʘʡ-ʛʦʣʝʤʠʪʝ ʨʘʟʣʠʢʠ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʠ ʛʨʝʜʠʪʝ ʩ ʥʘʡ-ʤʘʣʢʘ ʣʠʥʝʡʥʘ ʢʦʨʘʚʠʥʘ ʥʘ 

ʦʛʲʚʘʥʝ ʠ ʫʩʫʢʚʘʥʝ, ʢʦʝʪʦ ʝ ʣʦʛʠʯʥʦ ï ʢʦʣʢʦʪʦ ʧʦ-ʧʦʜʘʪʣʠʚʘ ʝ ʛʨʝʜʘʪʘ ʢʲʤ ʠʟʤʷʪʘʥʝ, 

ʪʦʣʢʦʚʘ ʧʦ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʫʢʨʝʧʚʘʥʠʷʪʘ Ⱬ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ. ʊʦʚʘ ʤʦʞʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʦ ʜʘ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʯʨʝʟ ʧʘʨʘʤʝʪʲʨʘ K: 
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ʢʲʜʝʪʦ wI  e ʩʝʢʪʦʨʥʠʷʪ ʠʥʝʨʮʠʦʥʝʥ ʤʦʤʝʥʪ ʥʘ ʥʘʧʨʝʯʥʦʪʦ ʩʝʯʝʥʠʝ, tI  ʝ ʠʥʝʨʮʠʦʥʥʠʷʪ 

ʤʫ ʤʦʤʝʥʪ ʧʨʠ ʫʩʫʢʚʘʥʝ, ʘ L  ʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʝʣʝʤʝʥʪʘ. 

ʆʢʘʟʚʘ ʩʝ, ʯʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʛʨʘʥʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ K, ʢʦʷʪʦ ʧʨʝʜ-

ʩʪʘʚʷ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʛʨʝʜʘʪʘ ʢʲʤ ʠʟʤʷʪʘʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʲʩʪʦʪʘʪʘ ʥʘ ʫʢʨʝʧʷʚʘ-

ʥʠʷʪʘ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ K Ó 0,30 ʛʲʩʪʦʪʘʪʘ ʥʘ ʩʪʦʣʠʮʠʪʝ ʝ ʩ ʤʥʦʛʦ ʤʘʣʢʦ 

ʟʥʘʯʝʥʠʝ, ʜʦʢʘʪʦ ʧʨʠ K < 0,30 ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʥʘ ʫʢʨʝʧʷʚʘʥʠʷʪʘ ʠʟʚʲʥ ʨʘʚʥʠʥʘʪʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ. 

ʌʘʢʪʲʪ, ʯʝ ʚ ʝʜʥʘʪʘ ʯʝʪʚʦʨʢʘ ʩʝʨʠʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʣʦʥʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷ-

ʤʘ ʢʦʨʘʚʠʥʘ ʥʘ ʠʟʤʷʪʘʥʝ (HEB450) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʲʨʚʘʪʘ ʯʝʪʚʦʨʢʘ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ 

ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʤʥʦʛʦ ʩʭʦʜʥʠ ʢʘʢʪʦ ʟʘ ʨʠʛʝʣʘ, ʨʘʟʛʣʝʞʜʘʥ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ 

ʝʣʝʤʝʥʪ, ʪʘʢʘ ʠ ʟʘ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ (ʚʞ. ʪʘʙʣ. 3), ʧʦʪʚʲʨʞʜʘʚʘ ʥʘʧʨʘʚʝʥʦʪʦ ʟʘʢʣʶʯʝʥʠʝ ʟʘ 

ʢʦʝʬʠʮʠʝʥʪʘ K, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʦʣʦʥʠʪʝ. 
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3.2. ɺʣʠʷʥʠʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ 

ʅʘ ʬʠʛ. 6 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʠʪʝ ʧʨʠ ʥʝʣʠʥʝʝʥ 

ʘʥʘʣʠʟ GMNIA ʟʘ ʩʣʫʯʘʡ, ʧʨʠ ʢʦʡʪʦ ʚʫʪʘʪʘ ʝ ʜʲʣʛʘ 10% ʠ ʪʘʢʲʚ, ʧʨʠ ʢʦʡʪʦ ʝ 15% ʦʪ ʦʪ-

ʚʦʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʝʯʝʥʠʷ ʥʘ ʨʠʛʝʣʘ. ʅʘʧʨʘʚʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʟʘ ʚʩʠʯʢʠ ʦʪʚʦʨʠ ʦʪ ʩʝ-

ʨʠʠ 1 ʠ 5. ɸʥʘʣʦʛʠʯʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʣʫʯʘʠ ʩ ʚʫʪʠ ʩ ʦʪʥʦʩʠʪʝʣʥʘ ʜʲʣʞʠʥʘ 10% ʠ 20%, 

ʢʲʜʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʙʩʦʣʶʪʥʦ ʩʲʱʦʪʦ ʧʦʚʝʜʝʥʠʝ. ʌʠʥʘʣʥʦ ʩʘ ʩʲʧʦʩʪʘʚʝʥʠ ʠ ʤʦʜʝʣʠʪʝ 

ʩ 15% ʠ 20% ʜʲʣʞʠʥʘ ʥʘ ʚʫʪʘ ʦʪ ʦʪʚʦʨʘ (ʬʠʛ. 7). 

 

ʌʠʛ. 6. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʧʨʠ 

ʠʜʝʥʪʠʯʥʠ ʨʘʤʢʠ ʩ ʝʜʠʥʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ 10%/15% 

 

ʌʠʛ. 7. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʧʨʠ 

ʠʜʝʥʪʠʯʥʠ ʨʘʤʢʠ ʩ ʝʜʠʥʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ 15%/20% 
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ʆʪ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʥʘ ʬʠʛ. 6 ʝ ʚʠʜʥʦ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʢʦʨʘʚʠʥʘʪʘ ʥʘ ʛʨʝʜʘʪʘ, 

ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʨʘʤʢʘʪʘ ʩ ʧʦ-ʤʘʣʢʘ ʚʫʪʘ (10% ʦʪ ʦʪʚʦʨʘ) ʩʪʘʚʘ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʠ 

ʜʦʨʠ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʧʦ-ʫʩʪʦʡʯʠʚʘ ʦʪ ʨʘʤʢʘʪʘ ʩ ʧʦ-ʛʦʣʷʤ ʚʫʪʝʥ ʫʯʘʩʪʲʢ. ʊʦʚʘ ʝ ʪʘʢʘ, 

ʟʘʱʦʪʦ ʩ ʧʦʢʘʯʚʘʥʝ ʥʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʛʨʝʜʘʪʘ, ʤʝʨʦʜʘʚʥʦʪʦ ʟʚʝʥʦ ʟʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ 

ʥʘ ʩʠʩʪʝʤʘʪʘ ʚʝʯʝ ʥʝ ʝ ʪʷ, ʘ ʢʦʣʦʥʘʪʘ, ʢʦʷʪʦ ʠ ʚ ʜʚʝʪʝ ʨʘʟʛʣʝʞʜʘʥʠ ʩʝʨʠʠ ʝ ʝʜʥʘ ʠ ʩʲʱʘ. 

ʇʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ, ʯʝ ʧʦ-ʢʦʨʘʚʠʷʪ ʨʠʛʝʣ ʩ ʚʫʪʘ Ăʠʟʜʲʨʧʚʘñ ʧʦ-ʛʦʣʷʤ ʤʦʤʝʥʪ ʚʲʚ ʚʲʟʝʣʘ ʠ 

ʪʘʢʘ ʚʦʜʠ ʜʦ ʧʦ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʣʦʥʘʪʘ, ʩʲʦʪʚʝʪʥʦ ʧʦ-ʤʘʣʢʘ ʥʦʩʠʤʦ-

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʤʢʘʪʘ ʢʘʪʦ ʮʷʣʦ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʚʫʪʠ ʩ ʜʲʣʞʠʥʠ 10% ʠ 20% ʦʪ ʦʪʚʦʨʘ ʩʲʱʘʪʘ ʪʝʥʜʝʥʮʠʷ ʩʝ ʟʘ-

ʧʘʟʚʘ ʩ ʤʠʥʠʤʘʣʥʠ ʨʘʟʣʠʢʠ ʚ ʩʪʦʡʥʦʩʪʠʪʝ. ʅʘ ʧʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟ-

ʚʘʪ, ʯʝ ʚʫʪʘ ʩ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 15% ʦʪ ʦʪʚʦʨʘ ʩʝ ʦʢʘʟʚʘ ʦʧʪʠʤʘʣʥʘ (ʬʠʛ. 7). 

ɿʘʚʠʩʠʤʦʩʪʠʪʝ ʦʪ ʬʠʛ. 7 ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʨʘʙʦʪʘʪʘ ʥʘ ʨʘʤ-

ʢʘ ʩ ʚʫʪʘ 15% ʦʪ ʦʪʚʦʨʘ ʠ ʪʘʢʘʚʘ ʩ 20% ʥʷʤʘ. ʉʨʝʜʥʘʪʘ ʨʘʟʣʠʢʘ ʦʪ ʜʚʝʪʝ ʩʝʨʠʠ ʝ 1,21%, ʘ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʨʘʟʣʠʢʘ ʝ ʝʜʠʥʠʯʥʘ ʩ ʛʦʣʝʤʠʥʘ 4,87%. ɼʦʨʠ ʚ ʨʘʟʛʣʝʞʜʘʥʠʪʝ 2 ʩʝʨʠʠ (5 ʠ 

14) ʢʦʨʘʚʠʥʠʪʝ, ʨʝʩʧʝʢʪʠʚʥʦ ʫʩʠʣʠʷʪʘ, ʩʝ ʦʢʘʟʚʘʪ ʨʘʟʧʨʝʜʝʣʝʥʠ ʪʘʢʘ, ʯʝ ʨʝʘʣʥʦ ʨʘʤʢʘʪʘ ʩ 

ʧʦʚʝʯʝ ʚʣʦʞʝʥ ʤʘʪʝʨʠʘʣ (ʩʝʨʠʷ 14 ʩ ʚʫʪʘ 20%) ʠʟʯʝʨʧʚʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʩʠ ʧʨʠ ʧʦ-

ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʦʚʘʨʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʜʚʝʪʝ ʩʝʨʠʠ ʠʤʘʪ ʤʥʦʛʦ ʩʭʦʜʥʦ ʧʦʚʝʜʝʥʠʝ ʠ 

ʧʦʯʪʠ ʝʜʥʘʢʚʠ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʥʘʧʲʣʥʦ ʣʦʛʠʯʥʦ ʠ ʷʩʥʦ ʧʨʠ ʠʟʚʲʨʰʝʥʠʷ ʥʝʣʠʥʝʝʥ ʘʥʘʣʠʟ, ʥʦ ʥʝ ʪʘ-

ʢʘ ʩʪʦʷʪ ʥʝʱʘʪʘ ʧʨʠ ʧʨʦʚʝʨʢʠʪʝ ʯʨʝʟ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʤʝʪʦʜʠʢʘ ʦʪ Ä6.3.3 ʥʘ [3] ʠ ʦʧʨʦʩ-

ʪʝʥʠʷ ʤʦʜʝʣ (ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʪʠʩʥʘʪ ʧʨʲʪ) ʟʘ ʫʯʘʩʪʲʢʘ ʩ ʚʫʪʘʪʘ. ʅʘ ʬʠʛ. 8 ʩʘ ʧʦʢʘʟʘʥʠ 

ʛʨʘʬʠʢʠ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʚʫʪʘʪʘ ʦʪ ʨʘʤʢʠʪʝ ʚ ʩʝʨʠʠ 1, 5 ʠ 14 ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʘʨʘʤʝʪʲʨʘ K.  

 

ʌʠʛ. 8. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʥʘ ʚʫʪʥʠʷ 

ʫʯʘʩʪʲʢ ʧʨʠ ʠʜʝʥʪʠʯʥʠ ʨʘʤʢʠ ʩ ʝʜʠʥʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ï ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʦʣʦʥʠʪʝ ʠ ʚ ʪʨʠʪʝ ʩʝʨʠʠ ʩʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʥʠ ʠ ʩʲʱʠ. ʇʨʠ ʧʦ-ʜʲʣʛʠʪʝ ʚʫʪʠ ʩʝ ʦʙʣʝʢʯʘʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʨʠʛʝʣʘ, ʥʦ ʩʘ-

ʤʠʷʪ ʚʫʪʝʥ ʫʯʘʩʪʲʢ ʩʝ ʧʨʝʪʦʚʘʨʚʘ ʠ ʥʘʤʘʣʷʚʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ ʩʠ ʜʨʘʩʪʠʯʥʦ ʩʧʨʷʤʦ 

ʧʦ-ʢʲʩʘʪʘ ʚʫʪʘ (ʬʠʛ. 8). ʊʦʚʘ ʝ ʥʘʡ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʦ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʧʨʦʩʪʝʥʠʷ ʤʦʜʝʣ 

ʦʪ ʬʠʛ. 9. ʊʦʚʘ ʝ ʪʘʢʘ, ʪʲʡ ʢʘʪʦ: (i) ʫʩʠʣʠʷʪʘ ʚ ʧʨʠʝʪʦʪʦ ʩʝʯʝʥʠʝ (ʚ ʪʨʝʪʠʥʘʪʘ ʦʪ ʛʦʣʝʤʠʷ 

ʢʨʘʡ) ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʙʣʠʟʢʠ ʢʘʪʦ ʩʪʦʡʥʦʩʪ, (ii) ʥʘʧʨʝʯʥʦʪʦ ʩʝʯʝʥʠʝ ʝ ʝʜʥʦ ʠ ʩʲʱʦ, ʟʘʱʦ-
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ʪʦ ʧʨʦʤʝʥʣʠʚʘʪʘ ʝ ʩʘʤʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʫʪʘʪʘ, ʥʦ ʥʝ ʚʠʩʦʯʠʥʘʪʘ Ⱬ, ʥʦ (iii) ʜʲʣʞʠʥʘʪʘ Ⱬ ʝ ʩ 

1,5 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʘ ʟʘ ʩʝʨʠʷ 5 ʠ 2 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʘ ʟʘ ʩʝʨʠʷ 14. ʉʲʦʪʚʝʪʥʦ ʩʝ ʧʦʣʫʯʘʚʘ 1,5 

ʧʲʪʠ ʠ 2 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʘ ʫʩʣʦʚʥʘ ʩʪʨʦʡʥʦʩʪ, ʦʪʢʲʜʝʪʦ ʠ ʤʥʦʛʦ ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʨʝʜʫʢʮʠʦʥʥʠʷ ʢʦʝʬʠʮʠʝʥʪ ɢz. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʛʨʘʬʠʢʠʪʝ, ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʤʥʦʛʦ ʛʦʣʝʤʠ 

ʨʘʟʣʠʢʠ ʚ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ, ʘ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʚ ʦʢʦʣʦ 55% ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʨʘʤʢʠ ʚ 

ʩʝʨʠʷ 1, 60% ʚ ʩʝʨʠʷ 5 ʠ 65% ʚ ʩʝʨʠʷ 14 ʠʤʝʥʥʦ ʚʫʪʥʠʷʪ ʫʯʘʩʪʲʢ ʝ ʥʘʡ-ʩʣʘʙʦʪʦ ʟʚʝʥʦ ʦʪ 

ʩʠʩʪʝʤʘʪʘ ʠ ʦʧʨʝʜʝʣʷ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʪʘ Ⱬ ʢʘʢʪʦ ʩʧʦʨʝʜ ʘʥʘʣʠʪʠʯʥʠʷ ʧʦʜʭʦʜ ʦʪ 

Ä 6.3.3, ʪʘʢʘ ʠ ʧʦ ʦʧʨʦʩʪʝʥʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ ʚʫʪʘʪʘ. ɿʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʩʝʨʠʠ (ʦʪ 15 ʜʦ 29), 

ʧʨʦʮʝʥʪʥʠʪʝ ʩʣʫʯʘʠ ʥʘ ʤʝʨʦʜʘʚʥʘ ʚʫʪʘ ʟʘ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ ʩʘ ʤʥʦʛʦ ʧʦʜʦʙʥʠ. 

ɿʘ ʮʝʣʪʘ ʥʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʪʫʢ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʘʤʦ ʪʝʟʠ 55% ʦʪ ʩʣʫ-

ʯʘʠʪʝ ʦʪ ʩʝʨʠʠ 1, 5, 9 ʠ 14, ʚ ʢʦʠʪʦ ʤʝʨʦʜʘʚʥʘ ʝ ʚʫʪʘʪʘ ʢʘʢʪʦ ʩʧʦʨʝʜ ʥʝʣʠʥʝʡʥʠʷ ʘʥʘʣʠʟ 

GMNIA, ʪʘʢʘ ʠ ʧʦ ʦʧʨʦʩʪʝʥʘʪʘ ʤʝʪʦʜʠʢʘ ʩ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʪʠʩʥʘʪ ʧʨʲʪ. 
 

 

ʌʠʛ. 9. ʆʧʨʦʩʪʝʥ ʤʝʪʦʜ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʚʫʪʘʪʘ 

 

 

ʌʠʛ. 10. ʆʪʥʦʰʝʥʠʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʧʦ ʦʧʨʦʩʪʝʥʘʪʘ ʤʝʪʦʜʠʢʘ 

ʟʘ ʚʫʪʘʪʘ ʠ GMNIA ʚʲʚ ʬʫʥʢʮʠʷ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ K ʥʘ ʢʦʣʦʥʘʪʘ ʠ ʨʠʛʝʣʘ 
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