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ʀʟʢʘʟʚʘʤ ʩʲʨʜʝʯʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʫʯʝʥʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʤʠ 

ʦʢʘʟʘʭʘ ʙʝʟʮʝʥʥʘ ʧʦʤʦʱ ʩ ʢʦʤʧʝʪʝʥʪʥʠ ʩʲʚʝʪʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʘʥʘʣʠʟʠ. 

ʄʥʦʛʦ ʦʪ ʪʷʭ ʩʪʘʥʘʭʘ ʠ ʤʦʠ ʧʨʠʷʪʝʣʠ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷʤ ʢʘʪʦ ʥʘʡ-ʛʦʣʝʤʠʷ 

ʧʨʠʥʦʩ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʤʠ ʪʨʫʜ! 

ɹʣʘʛʦʜʘʨʷ ʥʘ ʤʦʠʪʝ ʨʦʜʠʪʝʣʠ, ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʤʠ ʠ ʥʘ ʢʦʣʝʛʠʪʝ ʦʪ ʄɻʋ 

Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ʟʘ ʪʲʨʧʝʥʠʝʪʦ, ʨʘʟʙʠʨʘʥʝʪʦ ʠ ʧʦʜʢʨʝʧʘʪʘ, ʢʦʠʪʦ 

ʧʦʣʫʯʘʚʘʤ ʙʝʟʨʝʟʝʨʚʥʦ ʚʩʝʢʠ ʜʝʥ!  
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ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʙʩʲʜʝʥ ʠ ʥʘʩʦʯʝʥ ʟʘ ʟʘʱʠʪʘ ʩʣʝʜ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʩʲʞʜʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʥʘ 6 ʶʥʠ 2017 ʛ. ʚ ʢʘʪʝʜʨʘ Ăʌʠʟʠʢʘñ ʠ 

ʦʙʩʲʞʜʘʥʝ ʥʘ ʨʘʟʰʠʨʝʥʦ ʟʘʩʝʜʘʥʠʝ ʥʘ ʢʘʪʝʜʨʘ Ăʌʠʟʠʢʘñ ʥʘ ʄʠʥʥʦ-ʛʝʦʣʦʞʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ, ʩʲʩʪʦʷʣʦ ʩʝ ʥʘ 12 ʜʝʢʝʤʚʨʠ 2017 ʛ., ʩʲʛʣʘʩʥʦ 

ʟʘʧʦʚʝʜ ʥʘ ʨʝʢʪʦʨʘ ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ ˉ ʈ-1121 ʦʪ 29.11.2017 ʛ. 

ʇʫʙʣʠʯʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʧʨʝʜ ʅʘʫʯʥʦ 

ʞʫʨʠ, ʫʪʚʲʨʜʝʥʦ ʩʲʩ ʟʘʧʦʚʝʜ ˉ ʈ-1175 ʦʪ 20.12.2017 ʛ. ʥʘ ʈʝʢʪʦʨʘ ʥʘ ʄɻʋ 

Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠò ʠ ʱʝ ʩʝ ʧʨʦʚʝʜʝ ʥʘ 1 ʤʘʨʪ 2018 ʛ. ʦʪ 15 ʯʘʩʘ ʚ ʟʘʣʘ 346 ʥʘ 

ɻʝʦʣʦʛʦʧʨʦʫʯʚʘʪʝʣʥʠʷ ʬʘʢʫʣʪʝʪ ʧʨʠ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ. 

ʋʪʚʲʨʜʝʥʦʪʦ ʅʘʫʯʥʦ ʞʫʨʠ ʝ ʚ ʩʲʩʪʘʚ: 

1. ʇʨʦʬ. ʜ-ʨ ʠʥʞ. ʅʠʢʦʣʘʡ ʈʘʬʘʠʣʦʚ ɾʝʯʝʚ - ʚʲʪʨʝʰʝʥ  

2. ʇʨʦʬ. ʜʪʥ ɸʣʝʢʩʘʥʜʲʨ ʉʪʝʬʘʥʦʚ ʃʝʥʯʝʚ - ʚʲʥʰʝʥ 

3. ʇʨʦʬ. ʜ-ʨ ʠʥʞ. ɹʦʛʦʤʠʣ ɺʝʩʝʣʠʥʦʚ ʇʝʪʨʦʚ - ʚʲʥʰʝʥ 

4. ʇʨʦʬ. ʜ-ʨ ʠʥʞ. ɼʠʤʠʪʲʨ ɻʝʦʨʛʠʝʚ ʅʘʟʲʨʩʢʠ - ʚʲʥʰʝʥ 

5. ʇʨʦʬ. ʜ-ʨ ʠʥʞ. ʅʠʢʦʣʘʡ ɼʦʥʢʦʚ ɹʘʨʦʚʩʢʠ ï ʚʲʥʰʝʥ 

6. ɼʦʮ. ʜ-ʨ ʠʥʞ. ɺʘʣʝʨʠʡ ɹʦʨʠʩʦʚ ʅʘʡʜʝʥʦʚ ï ʚʲʥʰʝʥ 

7. ɼʦʮ. ʜ-ʨ ʀʚʘʥ ʁʦʨʜʘʥʦʚ ɼʦʥʯʝʚ - ʚʲʥʰʝʥ 

 

ʈʝʟʝʨʚʥʠ ʯʣʝʥʦʚʝ: 

1. ɼʦʮ. ʜ-ʨ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚ ʈʦʩʪʦʚʩʢʠ,  ʚʲʥʰʝʥ; 

2. ɼʦʮ. ʜ-ʨ ʑʝʨʴʦ ʂʦʩʪʘʜʠʥʦʚ ʃʴʦʤʦʚ, ʚʲʪʨʝʰʝʥ. 

ʈɽʎɽʅɿɽʅʊʀ: 

1. ʇʨʦʬ. ʜʪʥ ɸʣʝʢʩʘʥʜʲʨ ʉʪʝʬʘʥʦʚ ʃʝʥʯʝʚ  

2. ʇʨʦʬ. ʜ-ʨ ʠʥʞ. ɹʦʛʦʤʠʣ ɺʝʩʝʣʠʥʦʚ ʇʝʪʨʦʚ  

3. ɼʦʮ. ʜ-ʨ ʠʥʞ. ɺʘʣʝʨʠʡ ɹʦʨʠʩʦʚ ʅʘʡʜʝʥʦʚ 

ɸʚʪʦʨʲʪ ɺʠʣʠ ʄʣʘʜʝʥʦʚ ʃʠʣʢʦʚ ʝ ʧʨʦʬʝʩʦʨ ʚ ʢʘʪʝʜʨʘ Ăʌʠʟʠʢʘñ ʧʨʠ 

ɻʝʦʣʦʛʦʧʨʦʫʯʚʘʪʝʣʥʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ. 

ɿʘʛʣʘʚʠʝ: Ăʍʠʜʨʘʪʘʮʠʷ ʥʘ ʮʠʤʝʥʪʠ ʩ ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ ʠ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʚʪʚʲʨʜʝʥʠʪʝ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠñ 

ɸʚʪʦʨʝʬʝʨʘʪʲʪ ʝ ʦʪʧʝʯʘʪʘʥ ʚ 30 ʙʨʦʷ. 

 

ʄʘʪʝʨʠʘʣʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʩʝ ʚ 

ʢʘʥʮʝʣʘʨʠʷʪʘ ʥʘ ʉʝʢʪʦʨ Ăʉʣʝʜʜʠʧʣʦʤʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷò ʥʘ ʄɻʋ Ăʉʚ. ʀʚʘʥ 

ʈʠʣʩʢʠò, ʈʝʢʪʦʨʘʪ, ʝʪ. 3, ʩʪʘʷ ˉ 79, ʪʝʣ. 02/ 80 60 209. 
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ʆʙʱʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ 

ʄʠʥʝʨʘʣʥʠʪʝ ʜʦʙʘʚʢʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʦʨʦʟʠʦʥʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʮʠʤʝʥʪʦʚʠʪʝ 

ʨʘʟʪʚʦʨʠ ʠ ʙʝʪʦʥʠ. ɺ ɹʲʣʛʘʨʠʷ ʝʞʝʛʦʜʥʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʦʛʨʦʤʥʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʧʝʣʠ ʠ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ, ʢʘʪʦ ʦʪʧʘʜʲʢ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʊɽʎ, ʘ ʟʘʧʘʩʠʪʝ 

ʦʪ ʟʝʦʣʠʪ ʩʝ ʦʮʝʥʷʚʘʪ ʥʘ ʤʠʣʠʦʥʠ ʪʦʥʦʚʝ. ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʢʘʪʦ ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ ʢʲʤ ʮʠʤʝʥʪʘ ʠ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʭʠʜʨʘʪʘʮʠʷʪʘ ʠ ʩʪʨʫʢʪʫʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʪʚʲʨʜʝʥʠʪʝ ʮʠʤʝʥʪʠ 

ʝ ʘʢʪʫʘʣʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʟʘʜʘʯʘ. 

ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʭʠʜʨʘʪʘʮʠʷʪʘ ʥʘ ʮʠʤʝʥʪʠʪʝ ʥʘʡ-

ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝʧʲʣʝʥ ʥʘʙʦʨ ʦʪ ʬʠʟʠʯʥʠ, ʭʠʤʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ 

ʤʝʪʦʜʠ ʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʦʛʨʘʥʠʯʝʥ ʢʨʲʛ ʦʪ ʩʚʦʡʩʪʚʘʪʘ ʠʤ, ʢʦʠʪʦ ʩʘ ʚʘʞʥʠ ʚ 

ʢʦʥʢʨʝʪʥʠʷ ʩʣʫʯʘʡ ʥʘ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ. ʆʩʚʝʥ ʪʦʚʘ, ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʥʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʚʲʟʨʘʩʪʠ ʥʘ ʚʪʚʲʨʜʷʚʘʥʝ ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠ ʤʥʦʛʦ ʨʷʜʢʦ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʚ ʜʠʥʘʤʠʢʘ ʠ 

ʧʲʣʥʦʪʘ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʭʠʜʨʘʪʘʮʠʷ ʠ 

ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʢʦʠʪʦ ʧʨʷʢʦ ʩʘ ʩʚʲʨʟʘʥʠ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʪ 

ʪʝʭʥʠʪʝ ʩʚʦʡʩʪʚʘ.  

ʎʝʣʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʲʣʝʥ ʥʘʙʦʨ 

ʬʠʟʠʯʥʠ, ʭʠʤʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʟʘ ʧʲʨʚʠ ʧʲʪ 

ʧʨʠʣʦʞʝʥʠ ʚ ɹʲʣʛʘʨʠʷ, ʜʘ ʙʲʜʝ ʠʟʫʯʝʥʘ ʭʠʜʨʘʪʘʮʠʷʪʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ  ʧʦʣʫʯʝʥʠʪʝ ʭʠʜʨʘʪʥʠ ʧʨʦʜʫʢʪʠ.  
 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʩʘ ʠʟʚʲʨʰʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ: 
 

¶ ʍʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʮʠʤʝʥʪʠ, ʦʣʝʢʦʪʝʥʠ ʩ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ, 

ʚʪʚʲʨʜʷʚʘʱʠ ʧʨʠ ʥʦʨʤʘʣʥʘ ʠ ʧʦʚʠʰʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ; ʨʘʟʰʠʨʷʚʘʱʠ 

ʦʣʝʢʦʪʝʥʠ ʮʠʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʟʰʠʨʷʚʘʱʘ ʜʦʙʘʚʢʘ Ăɹʫʣʝʢʩʘñ; 

ʮʠʤʝʥʪʠ ʩ ʧʝʧʝʣʠ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ ʠ ʊɽʎ Ăʈʝʧʫʙʣʠʢʘñ, 

ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ, ʇʫʮʦʣʠʪ ʠ ʟʝʦʣʠʪ; ʮʠʤʝʥʪʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʮʠʢʣʠʯʥʦ Ăʟʘʤʨʘʟʷʚʘʥʝ-ʨʘʟʤʨʘʟʷʚʘʥʝñ ʠ Ăʥʘʛʨʷʚʘʥʝ-ʦʭʣʘʞʜʘʥʝñ. 
 

¶ ʈʘʥʥʘʪʘ ʭʠʜʨʘʪʘʮʠʷ, ʪʦʧʣʦʦʪʜʝʣʷʥʝʪʦ, ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʪʘ, 

ʨʝʦʣʦʛʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʠ ʢʘʨʙʦʥʠʟʘʮʠʷʪʘ ʥʘ ʮʠʤʝʥʪʠ ʩ ʤʠʢʨʦʩʠʣʠʮʠʝʚ 

ʧʨʘʭ, ʧʝʧʝʣʠ ʦʪ ʊɽʎ, ʇʫʮʦʣʠʪ ʠ ʟʝʦʣʠʪ ʦʪ ʥʘʭʦʜʠʱʝ Ăɹʝʣʠ ʧʣʘʩʪñ. 
 

¶ ʌʦʨʤʘʪʘ, ʨʘʟʤʝʨʠʪʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʯʘʩʪʠʮʠʪʝ ʚ ʮʠʤʝʥʪʦʚʠ 
ʩʫʩʧʝʥʟʠʠ ʠ ʩʠʥʝʨʝʟʠʩʲʪ ʚ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ.  
 

¶ ʇʦʨʴʦʟʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʠ ʮʠʤʝʥʪʥʦ-ʧʷʩʲʯʥʠ 

ʨʘʟʪʚʦʨʠ ʩ ʜʦʙʘʚʢʘ ʥʘ ʟʝʦʣʠʪʠ ʠ ʥʘʥʦʨʘʟʤʝʨʥʠʪʝ ʧʦʨʠ ʚ ʮʠʤʝʥʪʦʚʠ 

ʧʘʩʪʠ. 
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ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ: 
 

¶ ʀʥʬʨʘʯʝʨʚʝʥʘ ʠ ʤʴʦʩʙʘʫʝʨʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʝʥ ʠ 

ʜʠʬʝʨʝʥʮʠʘʣʥʦ-ʪʝʨʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ. 

¶  ʄʠʢʨʦʩʢʦʧʩʢʠ ʠ ʣʘʟʝʨʥʦ-ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʮʠʤʝʥʪʦʚʠ 

ʩʫʩʧʝʥʟʠʠ ʠ ʪʝʩʪʦʚʝ ʟʘ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ ʥʘ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ. 

¶ ʂʘʣʦʨʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʭʠʜʨʘʪʠʨʘʱʠ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ. 

¶ ʄʝʪʦʜʘ ʥʘ ʞʠʚʘʯʥʘʪʘ ʧʦʨʦʟʠʤʝʪʨʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʨʴʦʟʥʘʪʘ 

ʩʪʨʫʢʪʫʨʘ ʠ ʤʝʪʦʜʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʘʪʘ ʬʠʣʪʨʘʮʠʷ ʥʘ ʛʘʟ ʠ ʚʦʜʘ ʚ 

ʢʘʧʠʣʷʨʥʠ ʩʨʝʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʠ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʥʘ ʚʪʚʲʨʜʝʥʠ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʠ ʨʘʟʪʚʦʨʠ. 

¶ ʇʦʟʠʪʨʦʥʥʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʝʣʥʠʪʝ ʧʦʨʠ ʚ ʮʠʤʝʥʪʦʚʠ 

ʧʘʩʪʠ. 

¶ ʄʝʭʘʥʠʯʥʠ ʠʟʧʠʪʘʥʠʷ ʟʘ ʷʢʦʩʪʪʘ ʠ ʩʮʝʧʣʝʥʠʝʪʦ ʥʘ ʚʪʚʲʨʜʝʥʠʪʝ 

ʮʠʤʝʥʪʠ. 

¶ ʍʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʪʝʩʪʦʚʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʧʫʮʦʣʘʥʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʜʦʙʘʚʢʠ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚ ʄɻʋ Ăʉʚ. ʀʚʘʥ ʈʠʣʩʢʠñ, ʀʥʩʪʠʪʫʪʘ ʧʦ 

ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ Ăɸʢʘʜ. ʀʚʘʥ ʂʦʩʪʦʚñ (ɹɸʅ), ʎʝʥʪʨʘʣʥʘʪʘ 

ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʬʠʟʠʯʥʘ ʠ ʭʠʤʠʯʥʘ ʤʝʭʘʥʠʢʘ (ɹɸʅ), Ăɽʥʝʨʛʦʧʨʦʝʢʪñ ï 

ʉʦʬʠʷ, ʚ Ăʋʥʠʚʝʨʩʠʪʝʪʩʢʘ ʩʪʨʦʠʪʝʣʥʘ ʠʟʧʠʪʚʘʪʝʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷñ ʢʲʤ ʋɸʉɻ, 

ʚ Ăʀʟʧʠʪʚʘʪʝʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʟʘ ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠñ ʢʲʤ ʅʀʀʉʄ (ʉʦʬʠʷ) 

ʠ ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʧʦ Ăʂʨʠʩʪʘʣʦʭʠʤʠʷ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʤʘʪʝʨʠʘʣʠñ ï ʀʆʅʍ 

(ɹɸʅ), Ăʄʴʦʩʙʘʫʝʨʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷñ ï ʀʗʀʗɽ (ɹɸʅ) ʠ Ăʇʦʟʠʪʨʦʥʥʘ 

ʩʧʝʢʪʨʦʩʢʦʧʠʷñ - ʀʗʀʗɽ (ɹɸʅ).  

ʇʫʙʣʠʢʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʩʘ ʜʦʢʣʘʜʚʘʥʠ ʥʘ 9 

ʄʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ: 7
th
 Int. Conf. of Mechanis and Technology 

of Compʦsite Materials, Sofia, October 10-12, 1994; XII Int. Congress on 

rheology, August 18-23, 1996, Quebec, Canada; 10
th
 Int. Congress on the 

Chemistry of Cement, June 2-6, 1997, Goteborg, Sweden; Int. Conf. Univ. of 

Dundee, Scotland, UK, 8-10 Sept. 1999; 8
th
 Int. Conf. of the Occurrence, Properties 

and Utilization of Natural Zeolites, Sofia, Bulgaria, 10-18 July 2010 ï ĂZeolite 

2010ñ; 9
th
 Int. Conf. on the Occurrence, Properties and Utilization of Natural 

Zeolites, June 8-13, 2014, Belgrade; ʄʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ 

Ăʇʨʦʝʢʪʠʨʘʥʝ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ ʥʘ ʩʛʨʘʜʠ ʠ ʩʲʦʨʲʞʝʥʠʷò, 09ï11 ʩʝʧʪʝʤʚʨʠ 2010 

ʛ.; XI ʄʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ, ɺʠʩʰʝ ʉʪʨʦʠʪʝʣʥʦ ʋʯʠʣʠʱʝ Ăʃ. 

ʂʘʨʘʚʝʣʦʚñ, ʤʘʡ 2011, ʉʦʬʠʷ; Int. Conf. on Civil Engineering Design and 

Construction (Science and Practice), 11õ13 ʩʝʧʪʝʤʚʨʠ 2014 ʛ., ɺʘʨʥʘ, ɺʉʋ 

Ăʏʝʨʥʦʨʠʟʝʮ ʍʨʘʙʲʨñ. 
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ʅʘʫʯʥʠʪʝ ʩʪʘʪʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʥʘʫʯʥʠ 

ʩʧʠʩʘʥʠʷ ʩ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ï 14 ʙʨ.; ʚ ʩʙʦʨʥʠʮʠ ʜʦʢʣʘʜʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠ 

ʥʘʫʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ï 13 ʙʨ.; ʚ ʨʝʮʝʥʟʠʨʘʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ ï 7 ʙʨ.  

Oʙʱʠʷʪ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʥʘ ʥʘʫʯʥʠʪʝ ʩʪʘʪʠʠ ʝ 45,165.  

ʀʥʜʠʚʠʜʫʘʣʥʠʷʪ ʠʤʧʘʢʪ ʬʘʢʪʦʨ ʥʘ ʘʚʪʦʨʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ 12,86.  

ʋʩʪʘʥʦʚʝʥʠ ʩʘ 268 ʮʠʪʠʨʘʥʠʷ ʥʘ ʥʘʫʯʥʠʪʝ ʩʪʘʪʠʠ (H index = 10):  

- ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ ï 180 ʮʠʪʘʪʘ;  

- ʚ ʩʙʦʨʥʠʮʠ ʜʦʢʣʘʜʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʬʦʨʫʤʠ ï 28 ʮʠʪʘʪʘ;  

- ʚ ʤʦʥʦʛʨʘʬʠʯʥʠ ʪʨʫʜʦʚʝ ʠ ʜʠʩʝʨʪʘʮʠʠ ï 43 ʮʠʪʘʪʘ;  

- ʚ ʙʲʣʛʘʨʩʢʠ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ ʠ ʜʦʢʣʘʜʠ  ï 6 ʮʠʪʘʪʘ;  

- ʚ ʜʦʢʣʘʜʠ ʥʘ ʯʫʞʜʝʩʪʨʘʥʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ï 11 ʮʠʪʘʪʘ.  

ʉʪʨʫʢʪʫʨʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ 

ɼʠʩʝʨʪʘʮʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʫʚʦʜ, 7 ʛʣʘʚʠ, ʩʧʠʩʲʢ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʦʩʠ 

ʠ ʩʧʠʩʲʢ ʥʘ ʧʫʙʣʠʢʘʮʠʠʪʝ ʧʦ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʦʬʦʨʤʝʥʠ ʩ ʪʝʢʩʪ ʦʪ 162 

ʩʪʨʘʥʠʮʠ, 102 ʬʠʛʫʨʠ, 47 ʪʘʙʣʠʮʠ ʠ ʜʚʝ ʧʨʠʣʦʞʝʥʠʷ. ʎʠʪʠʨʘʥʠ ʩʘ 272 

ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʮʠ, 17 ʦʪ ʢʦʠʪʦ ʥʘ ʢʠʨʠʣʠʮʘ ʠ 255 ʥʘ ʣʘʪʠʥʠʮʘ. 

ɺ ʫʚʦʜʘ ʝ ʧʦʩʦʯʝʥʘ ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ʧʦ ʠʟʫʯʘʚʘʥʝ ʥʘ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʜʦʙʘʚʢʠ ʚʲʨʭʫ ʭʠʜʨʘʪʘʮʠʷʪʘ ʠ ʩʪʨʫʢʪʫʨʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʪʚʲʨʜʝʥʠʪʝ ʮʠʤʝʥʪʠ.  

ɻʣʘʚʘ 1 ʧʨʝʜʩʪʘʚʷ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʮʠʤʝʥʪʠ, ʦʣʝʢʦʪʝʥʠ ʩ 

ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʩʪʨʫʢʪʫʨʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʣʝʢʦʪʝʥʠ ʮʠʤʝʥʪʠ, ʚʪʚʲʨʜʷʚʘʱʠ ʧʨʠ ʊ = 20
ʦ
ʉ ʠ 75

ʦ
ʉ, ʥʘ 

ʨʘʟʰʠʨʷʚʘʱʠ ʦʣʝʢʦʪʝʥʠ ʮʠʤʝʥʪʠ ʠ ʥʘ ʮʠʤʝʥʪʠ, ʦʣʝʢʦʪʝʥʠ ʩ ʧʝʧʝʣʥʠ 

ʤʠʢʨʦʩʬʝʨʠ ʠ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ.  

ɻʣʘʚʘ 2 ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʷʚʣʝʥʠʝʪʦ ʩʠʥʝʨʝʟʠʩ; ʥʘ 

ʧʫʮʦʣʘʥʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʥʝʨʘʣʥʘʪʘ ʜʦʙʘʚʢʘ ʇʫʮʦʣʠʪ; ʭʠʜʨʘʪʘʮʠʷʪʘ ʥʘ 

ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʧʝʧʝʣʠ ʦʪ ʊɽʎ, ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ ʠ ʇʫʮʦʣʠʪ; 

ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʪʷʭʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪ ʧʲʨʚʠʪʝ ʤʠʥʫʪʠ ʜʦ 

ʯʝʪʚʲʨʪʘʪʘ ʛʦʜʠʥʘ ʥʘ ʚʪʚʲʨʜʷʚʘʥʝ.  

ɻʣʘʚʘ 3 ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʞʝʣʷʟʦʪʦ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʞʝʣʝʟʦʩʲʜʲʨʞʘʱʠʪʝ ʬʘʟʠ ʚ ʮʠʤʝʥʪʠ ʩ ʤʠʥʝʨʘʣʥʠ 

ʜʦʙʘʚʢʠ, ʠʟʚʲʨʰʝʥʦ ʯʨʝʟ ʭʠʤʠʯʝʩʢʠ ʘʥʘʣʠʟ ʠ ʤʴʦʩʙʘʫʝʨʦʚʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ.  

ɻʣʘʚʘ 4 ʧʨʝʜʩʪʘʚʷ ʤʠʢʨʦʩʢʦʧʩʢʠ ̫ʠ ʣʘʟʝʨʥʦ-ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ 

ʮʠʤʝʥʪʦʚʠ ʩʫʩʧʝʥʟʠʠ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʬʦʨʤʘʪʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠ ʨʘʟʤʝʨʠʪʝ ʥʘ ʪʝʭʥʠʪʝ ʯʘʩʪʠʮʠ ʧʦ ʚʨʝʤʝ ʥʘ ʭʠʜʨʘʪʘʮʠʷ.  

ɻʣʘʚʘ 5 ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʢʣʠʥʦʧʪʠʣʦʣʠʪ 

ʦʪ ʥʘʭʦʜʠʱʝ Ăɹʝʣʠ ʧʣʘʩʪñ ʠ ʚʣʠʷʥʠʝʪʦ ʤʫ ʚʲʨʭʫ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦʧʣʦʦʪʜʝʣʷʥʝʪʦ, ʚʠʜʘ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ 

ʢʘʨʙʦʥʠʟʘʮʠʷʪʘ ʥʘ ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ 

ʢʣʠʥʦʧʪʠʣʦʣʠʪʲʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ ʠ 

ʇʫʮʦʣʠʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚ ʩʲʧʦʩʪʘʚʠʪʝʣʝʥ ʧʣʘʥ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ 

ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩʲʩ ʟʝʦʣʠʪʠ ʦʪ ʨʘʟʣʯʠʥʠ ʥʘʭʦʜʠʱʘ ʧʦ ʩʚʝʪʘ. 



8 
 

ɻʣʘʚʘ 6 ʧʨʝʜʩʪʘʚʷ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʝʦʣʦʛʠʯʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚʲʨʭʫ 

ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ, ʧʝʧʝʣ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ, ʇʫʮʦʣʠʪ 

ʠ ʟʝʦʣʠʪʠ.  

ɻʣʘʚʘ 7 ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʮʠʢʣʠʯʥʦʪʦ ʪʝʨʤʠʯʥʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʚ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʠ ʠʟʫʯʘʚʘʥʝ ʥʘ 

ʛʝʣʥʠʪʝ ʧʦʨʠ ʩ ʤʝʪʦʜʘ ʥʘ ʧʦʟʠʪʨʦʥʥʘʪʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. 

 

ɻʣʘʚʘ 1: ʍʠʜʨʘʪʘʮʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

                ʥʘ ʮʠʤʝʥʪʠ, ʦʣʝʢʦʪʝʥʠ ʩ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ 
 

ʄʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʧʨʠ 

ʮʠʤʝʥʪʠʨʘʥʝ, ʨʝʤʦʥʪ ʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʩʦʥʜʘʞʠ ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʪʘʤʧʦʥʘʞʥʠ ʮʠʤʝʥʪʦʚʠ ʨʘʟʪʚʦʨʠ ʩʲʩ ʩʲʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ, ʩʲʦʙʨʘʟʝʥʠ ʩ 

ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʣʫʯʘʠ ʥʘ ʦʣʝʢʦʪʝʥʠ 

ʮʠʤʝʥʪʠ ʚʦʜʠ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʫʢʨʝʧʚʘʥʝ ʥʘ ʩʦʥʜʘʞʘ ʠ ʟʘ 

ʠʟʦʣʠʨʘʥʝ ʥʘ ʧʣʘʩʪʦʚʝʪʝ ʧʨʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʮʠʤʝʥʪʦʚʠʷ ʨʘʟʪʚʦʨ ʠ ʥʘ 

ʚʪʚʲʨʜʝʥʠʷ ʮʠʤʝʥʪʦʚ ʢʘʤʲʢ. ʆʩʥʦʚʝʥ ʧʨʠʥʮʠʧ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ 

ʦʣʝʢʦʪʝʥʠ ʪʘʤʧʦʥʘʞʥʠ ʮʠʤʝʥʪʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʣʝʢʠ ʜʦʙʘʚʲʯʥʠ ʤʘʪʝʨʠʘʣʠ ʝ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʪʝʨʠʘʣʠ, ʯʠʡʪʦ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʝ ʙʣʠʟʲʢ ʜʦ ʩʲʩʪʘʚʘ ʥʘ 

ʢʣʠʥʢʝʨʥʠʪʝ ʤʠʥʝʨʘʣʠ, ʩ ʥʠʩʢʘ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪ ʠ ʥʠʩʢʦ ʚʦʜʦʦʪʜʝʣʷʥʝ, ʢʦʠʪʦ 

ʫʯʘʩʪʚʘʪ ʚ ʩʠʥʪʝʟʘ ʥʘ ʷʢʦʩʪʪʘ ʥʘ ʮʠʤʝʥʪʠ ʧʨʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʘʟʪʚʦʨʘ ʧʨʠ ʮʠʤʝʥʪʠʨʘʥʝʪʦ ʚ ʩʦʥʜʘʞʠʪʝ.  

ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʥʘʩʪʦʷʱʘʪʘ ʛʣʘʚʘ, ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʩʝ 

ʨʘʟʨʘʙʦʪʠ ʠ ʦʧʪʠʤʠʟʠʨʘ ʩʲʩʪʘʚ ʥʘ ʪʘʤʧʦʥʘʞʝʥ ʮʠʤʝʥʪ, ʦʣʝʢʦʪʝʥ ʩ ʧʝʧʝʣʥʠ 

ʤʠʢʨʦʩʬʝʨʠ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ ʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʪʚʲʨʜʝʥʠʪʝ ʮʠʤʝʥʪʦʚʠ ʨʘʟʪʚʦʨʠ. 

ʇʝʧʝʣʥʠʪʝ ʤʠʢʨʦʩʬʝʨʠ ʩʘ ʦʪʧʘʜʲʯʝʥ ʧʨʦʜʫʢʪ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ (ʬʠʛ. 

1.3). ʊʝ ʩʘ ʢʫʭʠ ʩʬʝʨʠʯʥʠ ʪʝʣʘ, ʟʘʧʲʣʥʝʥʠ ʩ ʛʘʟʦʚʘ ʩʤʝʩ ʦʪ ʚʲʛʣʝʨʦʜʝʥ 

ʜʠʦʢʩʠʜ ʠ ʘʟʦʪ, ʢʦʠʪʦ ʥʝ ʧʨʠʪʝʞʘʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʩʚʲʨʟʚʘʱʘ ʩʧʦʩʦʙʥʦʩʪ. 

ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʪʲʤʥʦʩʠʚʠ ʥʘ ʮʚʷʪ, ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʩʪʝʥʠʪʝ ʠʤ ʝ 

ʦʢʦʣʦ 1/10 ʦʪ ʜʠʘʤʝʪʲʨʘ, ʘ ʪʚʲʨʜʦʩʪʪʘ ʠʤ ʝ ʙʣʠʟʢʘ ʜʦ ʪʘʟʠ ʥʘ ʩʪʲʢʣʦʪʦ. 

ʏʘʩʪʠʮʠʪʝ ʥʘ ʧʝʧʝʣʥʠʪʝ ʤʠʢʨʦʩʬʝʨʠ ʩ ʜʠʘʤʝʪʲʨ d > 100 Õm ʩʘ ʩ ʥʘʙʨʘʟʜʝʥʘ 

ʧʦʚʲʨʭʥʦʩʪ, ʩ ʰʫʧʣʠ ʠ ʥʘʣʝʧʠ ʦʪ ʬʠʥ ʧʝʧʝʣʝʥ ʧʨʘʭ, ʘ ʯʘʩʪʠʮʠʪʝ ʦʪ ʧʦ-ʬʠʥʠʪʝ 

ʬʨʘʢʮʠʠ ʩʘ ʩ ʛʣʘʜʢʘ ʧʦʚʲʨʭʥʦʩʪ, ʙʝʟ ʥʘʣʝʧʠ.  
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ʌʠʛ. 1.3. ʇʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʦʪ ʊɽʎ Ăɹʦʙʦʚ ʜʦʣñ ï ʉɽʄ ĂJEOLñ (ʗʧʦʥʠʷ) 

 

ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʦʪ 5% ʜʦ 20% ʦʪ ʤʘʩʘʪʘ ʥʘ ʮʠʤʝʥʪʘ 

(ʬʨʘʢʮʠʷ, ʢʣʘʩʠʨʘʥʘ 90% ʩ d < 500 Õm, ɟ = 350 kg/m
3
, S = 0,767 m

2
/g) ʚʦʜʠ ʜʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʘʪʘ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪ, ʥʘʤʘʣʝʥʠʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ, ʥʘ 

ʚʦʜʦʦʪʜʝʣʷʥʝʪʦ ʠ ʩʨʝʜʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʚʦʜʦʦʪʜʝʣʷʥʝ ʧʨʠ ʩʝʜʠʤʝʥʪʘʮʠʷ ʥʘ 

ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ; ʟʘʙʘʚʷ ʩʝ ʥʘʯʘʣʦʪʦ ʠ ʩʝ ʫʜʲʣʞʘʚʘ ʢʨʘʷʪ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʮʠʤʝʥʪʘ (ʪʘʙʣʠʮʘ 1.3); ʷʢʦʩʪʪʘ ʠ ʩʮʝʧʣʝʥʠʝʪʦ ʩ ʦʛʨʘʥʠʯʘʚʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ 

ʩʝ ʧʦʥʠʞʘʚʘʪ ʠ ʩʝ ʧʦʚʠʰʘʚʘ ʧʦʨʴʦʟʥʦʩʪʪʘ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʠ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʥʘ ʚʪʚʲʨʜʝʥʠʪʝ ʮʠʤʝʥʪʠ (ʪʘʙʣʠʮʘ 1.4, ʪʘʙʣʠʮʘ 1.5).  

ʊʘʙʣʠʮʘ 1.3: ʌʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʢʠ ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ 

 

 

N 

ʉʲʩʪʘʚ 

ʮʠʤʝʥʪ ʠ ʧʝʧʝʣʥʠ 

ʤʠʢʨʦʩʬʝʨʠ 

 

ɺ/ʉ 

 

ʇʣʲʪʥʦʩʪ 

kg/m
3
 

 

ʈʘʟʪʝʢʘ- 

ʝʤʦʩʪ, cm 

 

ɺʦʜʦʦʪʜʝ-

ʣʷʥʝ, % 

 

ɺʨʝʤʝʩʚʲʨ-

ʟʚʘʥʝ, h-min 

1 100% ʈʉ 0,55 1770 21 3,7 8-00 9-10 

2 100%ʈʉ, 10%ɸ 0,55 1580 20,5 0,9 8-20 9-30 

3 100%ʈʉ, 15%ɸ 0,56 1540 21 0,5 8-30 9-50 

4 100%ʈʉ, 20%ɸ 0,56 1480 21 1,1 - - 

                    ʊʘʙʣʠʮʘ 1.4: ʗʢʦʩʪʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʣʝʢʦʪʝʥʠ ʮʠʤʝʥʪʠ 

 

 

ʉʲʩʪʘʚ 

N 

ʗʢʦʩʪ ʥʘ ʦʧʲʥ ʧʨʠ ʦʛʲʚʘʥʝ ůf ʠ ʷʢʦʩʪ ʥʘ ʥʘʪʠʩʢ ůc ʩʣʝʜ 

ʚʪʚʲʨʜʷʚʘʥʝ, ʜʥʠ* 

ůf, MPa ůc, MPa 

2 7 28 90 2 7 28 90 

1 2,86 

100* 

5,76 

100 

7,60 

100 

7,72 

100 

14,3 

100 

32,6 

100 

43,2 

100 

43,8 

100 

2 2,70 

94,4 

5,67 

98,4 

6,82 

89,8 

6,70 

86,8 

17,9 

125,2 

30,6 

93,9 

39,5 

91,4 

39,1 

89,3 

3 2,69 

94,1 

5,13 

89,1 

6,88 

90,1 

7,16 

92,7 

18,6 

130 

36,2 

111 

38,8 

89,8 

38,7 

88,4 

4 2,58 

90,2 

5,08 

88,2 

6,06 

79,7 

- 16,9 

118,2 

13,3 

102 

36,3 

84,0 

- 

*ɿʥʘʤʝʥʘʪʝʣʷʪ ʚ ʦʪʥʦʰʝʥʠʝʪʦ ʝ ʧʨʦʮʝʥʪʲʪ ʥʘ ʷʢʦʩʪʪʘ ʥʘ ʧʨʠʟʤʠʪʝ ʦʪ ʜʘʜʝʥʘʪʘ  

    ʩʝʨʠʷ ʦʪ ʷʢʦʩʪʪʘ ʥʘ ʧʨʠʟʤʠʪʝ, ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʥʝʦʣʝʢʦʪʝʥ ʮʠʤʝʥʪ.                                                   
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ʊʘʙʣʠʮʘ 1.5: ʉʮʝʧʣʝʥʠʝ ʠ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪ ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ 

ʉʲʩʪʘʚ 

N 

ʉʮʝʧʣʝʥʠʝ, ʄʈʘ, ʩʲʩ  

      ʩʢʘʣʥʘ ʷʜʢʘ     ʤʝʪʘʣʝʥ ʧʨʲʩʪʝʥ  

 

ɻʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪ, md 

2 

ʜʥʠ 

28 

ʜʥʠ 

2 

ʜʥʠ 

28 

ʜʥʠ 

7 

ʜʥʠ 

14 

ʜʥʠ 

28 

ʜʥʠ 

1 0,300 1,88 0,410 0,610 5,60 2,24 0,76 

2 0,310 1,56 0,390 0,531 14,60 4,42 1,00 

3 0,298 1,72 0,365 0,569 17,20 5,20 3,20 

 

ɿʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʮʝʧʣʝʥʠʝʪʦ ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ ʝ ʠʟʧʦʣʟʚʘʥʘ 

ʨʘʟʰʠʨʷʚʘʱʘ ʜʦʙʘʚʢʘ Ăɹʫʣʝʢʩʘñ (ɽɸ) [1,2] ʩ ʭʠʜʨʦʢʩʠʜʝʥ ʪʠʧ ʨʘʟʰʠʨʝʥʠʝ 

(ʪʘʙʣʠʮʘ 1.6). ʊʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝ ʥʘ ʚʦʜʦʦʪʜʝʣʷʥʝʪʦ ʠ ʧʣʲʪʥʦʩʪʪʘ ʥʘ 

ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ. ʇʨʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʟʰʠʨʷʚʘʱʘ ʜʦʙʘʚʢʘ ʦʪ 

2,5% ʠ 1,8% ʦʪ ʤʘʩʘʪʘ ʥʘ ʮʠʤʝʥʪʘ ʩʠʣʘʪʘ ʥʘ ʩʮʝʧʣʝʥʠʝ ʩ ʤʝʪʘʣʥʠʷ ʧʨʲʩʪʝʥ ʥʘ 

ʨʘʟʰʠʨʷʚʘʱʠʪʝ ʩʝ ʦʣʝʢʦʪʝʥʠ ʮʠʤʝʥʪʠ ʥʘʨʘʩʪʚʘ ʩʲʦʪʚʝʪʥʦ 2,5 ʠ 2,1 ʧʲʪʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʠʣʘʪʘ ʥʘ ʩʮʝʧʣʝʥʠʝ ʥʘ ʥʝʦʣʝʢʦʪʝʥʠʷ ʮʠʤʝʥʪ, ʟʘʱʦʪʦ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʦ ʨʘʟʰʠʨʷʚʘʥʝ, ʢʘʢʲʚʪʦ ʝ ʩʣʫʯʘʷʪ ʧʨʠ ʮʠʤʝʥʪʠʨʘʥʝ ʥʘ ʦʙʩʘʜʥʘʪʘ 

ʢʦʣʦʥʘ ʚ ʩʦʥʜʘʞʠʪʝ, ʜʝʬʦʨʤʘʮʠʠʪʝ ʥʘ ʮʠʤʝʥʪʦʚʘʪʘ ʧʘʩʪʘ ʥʝ ʩʝ ʧʨʦʷʚʷʚʘʪ 

ʥʘʚʲʥ, ʩʪʨʫʢʪʫʨʘʪʘ ʩʝ ʩʘʤʦʫʧʣʲʪʥʷʚʘ ʠ ʥʘʨʘʩʪʚʘ ʷʢʦʩʪʪʘ.  

ʊʘʙʣʠʮʘ 1.6: ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʰʠʨʷʚʘʱʠ ʮʠʤʝʥʪʠ. ɺ/ʉ = 0,54,  s = 21-22 ʩm 

 

ʉʲʩʪʘʚ 

 

 

PC 

% 

 

ʄʉ 

% 

 

EA 

% 

 

ʉʚʦʙʦʜʥʦ ʣʠʥʝʡʥʦ 

ʨʘʟʰʠʨʝʥʠʝ, % 

 

ʇʣʲʪʥʦʩʪ, 

g/ʩm
3 

ʉʮʝʧʣʝʥʠʝ ůC ʥʘ 

ʮʠʤʝʥʪʦʚʘʪʘ ʧʘʩʪʘ ʠ 

ʤʝʪʘʣʝʥ ʧʨʲʩʪʝʥ, ʄʈʘ 

3 

ʜʥʠ 

7 

ʜʥʠ 

28 

ʜʥʠ 

 28  

ʜʥʠ 

1ʘ 100 - - - - - 1,8 0,71/100% 

2ʘ 100 15 - - - - 1,56 0,56/79% 

3ʘ 100 15 2,5 0,183 0,224 0,227 1,58 1,53/214% 

4ʘ 100 15 1,8 0,149 0,168 0,170 1,58 1,80/252% 

5ʘ 100 15 1,2 0,072 0,088 0,092 1,58 - 

 

ʇʨʠ ʚʪʚʲʨʜʷʚʘʥʝ ʧʨʠ ʊ = 75Áʉ ʦʛʨʘʥʠʯʝʥʘʪʘ ʧʫʮʦʣʘʥʦʚʘ ʘʢʪʠʚʥʦʩʪ ʥʘ 

ʧʝʧʝʣʥʠʪʝ ʤʠʢʨʦʩʬʝʨʠ ʧʨʠ ʥʦʨʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝ ʧʦʚʠʰʘʚʘ ʠ 

ʩʧʝʮʠʬʠʯʥʠʷʪ ʧʦʨʦʚ ʦʙʝʤ ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ ʥʘʤʘʣʷʚʘ ʧʦʨʘʜʠ 

ʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʧʝʧʝʣʥʠʪʝ ʤʠʢʨʦʩʬʝʨʠ ʠ ʧʦʨʪʣʘʥʜʠʪʘ, ʢʦʡʪʦ ʝ 

ʦʩʥʦʚʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʧʨʝʭʦʜʥʘʪʘ ʟʦʥʘ ʤʝʞʜʫ ʤʠʢʨʦʩʬʝʨʠʪʝ ʠ ʦʙʝʤʘ ʥʘ 

ʮʠʤʝʥʪʦʚʘʪʘ ʧʘʩʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʦ-ʧʣʲʪʥʠ ʢʦʥʪʘʢʪʠ. 

 

 

 
 

 

 

 

ɿʘ ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʧʦʥʠʞʝʥʠʪʝ ʷʢʦʩʪʠ ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ ʝ 

ʠʟʧʦʣʟʚʘʥ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ (ʄʩʇ), ʩʪʨʘʥʠʯʝʥ ʧʨʦʜʫʢʪ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʥʘ ʩʪʦʤʘʥʘ ʚ ʤʝʪʘʣʫʨʛʠʯʝʥ ʢʦʤʙʠʥʘʪ Ăʂʨʝʤʠʢʦʚʮʠñ, ʩ ʭʠʤʠʯʝʥ ʠ 

ʟʲʨʥʦʤʝʪʨʠʯʝʥ ʩʲʩʪʘʚ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ  ɹɼʉ prEN 13263. ʇʨʠ ʜʦʙʘʚʷʥʝʪʦ ʤʫ 

ʢʲʤ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ ʩʝ ʟʘʧʘʟʚʘ ʦʣʝʢʦʪʷʚʘʱʠʷ ʝʬʝʢʪ, ʥʘʤʘʣʷʚʘ 

ʩʧʝʮʠʬʠʯʥʘʪʘ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪ ʥʘ ʮʠʤʝʥʪʘ (ȹȾ), ʧʦʜʦʙʨʷʚʘʪ ʩʝ ʷʢʦʩʪʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʠ ʩʝ ʧʦʥʠʞʘʚʘ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ (ʪʘʙʣʠʮʘ 1.7, ʪʘʙʣʠʮʘ 1.8).  



11 
 

ʊʘʙʣʠʮʘ 1.7: ʌʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʮʠʤʝʥʪʠ ʩ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʠ     

ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ. ʈʘʟʪʝʢʘʝʤʦʩʪ ʥʘ ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ s = 18 cm 

 

 

N 

ʉʲʩʪʘʚ 

%  

 

ɺ/ʉ 

 

r 

g/ʩm
3
 

 

ȹȾ.10
-4

 

cm 

ɻʘʟʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪ, 

md 

ʗʢʦʩʪ ʥʘ 

ʦʧʲʥ,  

ʄʈʘ  

ʗʢʦʩʪ ʥʘ 

ʥʘʪʠʩʢ, 

ʄʈʘ  

 

ʎ 

 

ʄʉ 

 

ʄʩʇ 4 

ʜʥʠ 

28 

ʜʥʠ 

28 

ʜʥʠ 

120 

ʜʥʠ 

28 

ʜʥʠ 

120 

ʜʥʠ 

1 100 - - 0,42 1,89 1,23 4,9 0,9 6,3 6,9 29,8 33,4 

2 80 20 - 0,46 1,49 1,33 29 3,2 5,0 5,5 19,5 25,9 

3 80 15 5 0,50 1,50 1,22 10 1,3 5,4 5,7 23,0 30,5 

4 80 10 10 0,55 1,53 1,17 5,2 2,3 5,8 5,9 25,9 32,0 

5 80 5 15 0,58 1,58 1,08 5,6 2,4 5,1 6,2 24,0 30,9 

ʊʘʙʣʠʮʘ 1.8: ʌʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʮʠʤʝʥʪʠ ʩ ʧʝʧʝʣʥʠ                       

ʤʠʢʨʦʩʬʝʨʠ ʠ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ. ɺ/ʉ = 0,5 

 

N 

 

ʉʲʩʪʘʚ, % 
 

 

r 

g/ʩm
3
 

 

ɻʘʟʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪ, md 

ʜʥʠ 

 

ʗʢʦʩʪ ʥʘ 

ʦʧʲʥ, ʄʈʘ 

ʜʥʠ  

 

ʗʢʦʩʪ ʥʘ              

ʥʘʪʠʩʢ, ʄʈʘ 

ʜʥʠ  ʎ ʄʉ ʄʩʇ 

2 5 28 28 120 28 120 

1
ὤ 100 - - 1,82 7,8 2,4 1,7 5,4 6,1 27,4 30,1 

2
ὤ 80 20 - 1,45 38 16 5,7 4,7 5,2 18,2 24,8 

3
ὤ 80 15 5 1,50 20 5,9 2,3 5,4 6,3 23,0 30,5 

4
ὤ 80 10 10 1,55 6,4 3,1 1,6 6,1 7,1 27,5 35,9 

5
ὤ 80 5 15 1,67 6,0 3,2 2,4 5,0 6,3 27,8 29,9 

ʄʠʢʨʦʩʠʣʠʮʠʝʚʠʷʪ ʧʨʘʭ ʧʨʦʤʝʥʷ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʦʨʠʪʝ ʧʦ 

ʨʘʟʤʝʨʠ, ʫʚʝʣʠʯʘʚʘ ʩʝ ʦʪʥʦʩʠʪʝʣʥʠʷ ʦʙʝʤ ʥʘ ʥʘʡ-ʬʠʥʠʪʝ ʧʦʨʠ ʚ ʦʣʝʢʦʪʝʥʠʪʝ 

ʮʠʤʝʥʪʠ ʠ ʩʝ ʧʦʥʠʞʘʚʘ ʠʥʪʝʛʨʘʣʥʘʪʘ ʧʦʨʠʩʪʦʩʪ (ʪʘʙʣʠʮʘ 1.9) [3-7].  

ʊʘʙʣʠʮʘ 1.9: ʇʦʨʦʟʠʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʮʠʤʝʥʪʠ ʩ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ 

ʠ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ. ɺ/ʉ = 0,5, ʚʲʟʨʘʩʪ 28 ʜʥʠ 

 

 

N 

 

ʉʲʩʪʘʚ, % 

 

ʀʥʪʝ-

ʛʨʘʣʝʥ 

ʧʦʨʦʚ 

ʦʙʝʤ 

ʩm
3
/g 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʨʠʪʝ ʧʦ ʨʘʜʠʫʩʠ, 

%,  ʚ ʠʥʪʝʨʚʘʣʘ 

 

ʎ ʄʉ ʄʩʇ R < 0,01 ɛm 0,01< R <1 ɛm R >1 ɛm 

1
I  100 - - 0,203 26,70 67,70 5,60 

2
I  80 20 - 0,492 8,90 80,30 11 

3
I
 80 15 5 0,378 11,10 79,30 9,60 

4
I  80 10 10 0,328 20,26 70,94 8,80 

5
I  80 5 15 0,316 21,85 70,77 7,40 
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ʇʦʣʫʯʝʥʠʪʝ ʝʬʝʢʪʠ ʚʲʨʭʫ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ, ʧʦʨʠʩʪʦʩʪʪʘ ʠ ʷʢʦʩʪʪʘ 

ʥʘ ʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩʝ ʜʲʣʞʘʪ ʥʘ ʄʩʇ ʢʘʪʦ ʤʠʢʨʦʧʲʣʥʠʪʝʣ 

ʚʲʨʭʫ ʧʦʨʴʦʟʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʝʧʝʣʥʠʪʝ ʤʠʢʨʦʩʬʝʨʠ ʠ ʤʦʜʠʬʠʢʘʮʠʷʪʘ ʥʘ 

ʧʨʝʭʦʜʥʘʪʘ ʟʦʥʘ ʤʝʞʜʫ ʪʷʭ ʠ ʮʠʤʝʥʪʦʚʘʪʘ ʧʘʩʪʘ, ʢʘʢʪʦ ʠ ʥʘ ʧʫʮʦʣʘʥʦʚʘʪʘ ʤʫ 

ʘʢʪʠʚʥʦʩʪ, ʠʟʨʘʟʷʚʘʱʘ ʩʝ ʚ ʩʚʲʨʟʚʘʥʝ ʩ ʉʘ(ʆʅ2) ʦʪ ʭʠʜʨʘʪʘʮʠʷʪʘ ʥʘ ʮʠʤʝʥʪʘ ʠ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʉʘ-ʭʠʜʨʦʩʠʣʠʢʘʪʠ ʚ ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ.  

ɺ ʮʠʤʝʥʪʦʚʠʪʝ ʧʘʩʪʠ, ʦʣʝʢʦʪʝʥʠ ʩʘʤʦ ʩ ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ (q = 0%), 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʦʨʪʣʘʥʜʠʪʘ ʩʣʘʙʦ ʥʘʤʘʣʷʚʘ (ʬʠʛ. 1.16ʘ). ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʄʩʇ ʚ ʩʲʩʪʘʚʘ ʥʘ ʦʣʝʢʦʪʷʚʘʱʘʪʘ ʜʦʙʘʚʢʘ ʧʦʨʪʣʘʥʜʠʪʲʪ ʣʠʥʝʡʥʦ ʥʘʤʘʣʷʚʘ ʠ 

ʩʝ ʫʚʝʣʠʯʘʚʘ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʘ ʢʦʛʘʪʦ ʄʩʇ ʝ ʥʘʜ 

9-10% ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʥʘʤʘʣʷʚʘ ʧʦʨʘʜʠ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʮʠʤʝʥʪʘ ʚ ʝʜʠʥʠʮʘ ʦʙʝʤ ʠ ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʯʘʩʪ ʦʪ ʄʩʇ ʥʝ 

ʨʝʘʛʠʨʘ ʩ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ (ʬʠʛ. 1.16ʙ). ɿʘ ʮʠʤʝʥʪʠʪʝ, ʦʣʝʢʦʪʝʥʠ ʩʘʤʦ ʩ 

ʧʝʧʝʣʥʠ ʤʠʢʨʦʩʬʝʨʠ ʧʫʮʦʣʘʥʦʚʘʪʘ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʪʷʭ ʠ ʮʠʤʝʥʪʘ ʚʦʜʠ ʜʦ 

ʩʣʘʙʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʝʪʨʠʥʛʠʪʘ ʠ ʢʘʣʮʠʝʚʠʪʝ ʭʠʜʨʦʩʠʣʠʢʘʪʠ 

ʩ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʭʠʜʨʘʪʘʮʠʷ ʜʦ ʊ = 450Áʉ (I - ʬʠʛ. 1.17ʘ), ʘ ʢʦʣʠʯʝʩʪʚʦʪʦ 

ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʩ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʭʠʜʨʘʪʘʮʠʷ ʥʘʜ ʊ = 500Áʉ ʝ ʧʦ-ʥʠʩʢʦ ʦʪ 

ʪʦʚʘ ʥʘ ʥʝʦʣʝʢʦʪʝʥʠʪʝ ʮʠʤʝʥʪʠ (II - ʬʠʛ. 1.17ʙ). 

 

  
ʌʠʛ. 1.16. ʉʅ - ʧʦʨʪʣʘʥʜʠʪ (ʘ); Ɇ ʦʙʱʘ ʟʘʛʫʙʘ ʥʘ ʪʝʛʣʦ (ʙ) ʢʘʪʦ ʬʫʥʢʮʠʷ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʥʘ ʄʩʇ (q = ʄʩʇ/ʎ) ʚ ʮʠʤʝʥʪʠ ʩ 0%(-);7,5%(+); 10%(ƴ); 15%(ƶ) ʠ 20%(ǒ) 

ʦʣʝʢʦʪʷʚʘʱʘ ʜʦʙʘʚʢʘ (ʄʩʇ+ʄʉ). (- - -) ï ʯʠʩʪʘ ʮʠʤʝʥʪʦʚʘ ʧʘʩʪʘ 

ʌʠʛ. 1.17. ʍʠʜʨʘʪʥʠ ʧʨʦʜʫʢʪʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʭʠʜʨʘʪʘʮʠʷ: (ʘ) I ʜʦ 450
ʦ
ʉ ʠ (ʙ) II ʥʘʜ 

500
ʦ
ʉ, ʢʘʪʦ ʬʫʥʢʮʠʷ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʄʩʇ (q = Mcʇ/ʎ) ʚ ʮʠʤʝʥʪʠ ʩ 0% (-), 7,5% (+), 

10% (ƴ), 15% (ƶ), 20% (ǒ) ʦʣʝʢʦʪʷʚʘʱʘ ʜʦʙʘʚʢʘ (ʄʩʇ+ʄʉ).(- - -) ï ʯʠʩʪʘ ʮʠʤʝʥʪʦʚʘ ʧʘʩʪʘ 

 

ɺʣʘʛʘʥʝʪʦ ʥʘ ʄʩʇ ʜʦ 3õ4% ʚʦʜʠ ʜʦ ʧʦ-ʙʲʨʟʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʦʪ ʧʲʨʚʘʪʘ ʛʨʫʧʘ, ʘ ʚ ʠʥʪʝʨʚʘʣʘ  q = 4õ9% ʧʦʯʪʠ 

ʝʜʥʘʢʚʦ ʝ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ. ʇʨʠ q > 10% 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ ʥʘʤʘʣʷʚʘ.  
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ɻʣʘʚʘ 2: ʍʠʜʨʘʪʘʮʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

    ʥʘ ʮʠʤʝʥʪʠ ʩ ʧʝʧʝʣ ʠ ʤʠʢʨʦʩʠʣʠʮʠʝʚ ʧʨʘʭ  

ʇʝʧʝʣʠʪʝ ʦʪ ʊɽʎ ʠ ʤʠʢʨʦʩʠʣʠʮʠʝʚʠʷ ʧʨʘʭ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʘʢʪʠʚʥʠ 

ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ ʢʲʤ ʮʠʤʝʥʪʠ ʠ ʙʝʪʦʥʠ. ʇʝʧʝʣʠʪʝ ʧʦʜʦʙʨʷʚʘʪ 

ʦʙʨʘʙʦʪʚʘʝʤʦʩʪʪʘ, ʧʦʚʠʰʘʚʘʪ ʥʝʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʠ ʢʦʨʦʟʠʦʥʥʘʪʘ ʠʤ 

ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʥʘʤʘʣʷʚʘʪ ʪʦʧʣʦʦʪʜʝʣʷʥʝʪʦ [8-12]. ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʄʩʇ ʚʣʠʷʝ 

ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʨʭʫ ʷʢʦʩʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʨʦʟʠʦʥʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʠ 

ʥʝʧʨʦʥʠʮʘʝʤʦʩʪʪʘ ʥʘ ʛʘʟʦʚʝ ʠ ʪʝʯʥʦʩʪʠ [13-16]. ʅʠʩʢʘʪʘ ʦʙʝʤʥʘ ʧʣʲʪʥʦʩʪ ʥʘ 

ʄʩʇ (250-350 kg/m
3
) ʠ ʬʠʥʦʩʪʪʘ ʥʘ ʥʝʛʦʚʠʪʝ ʯʘʩʪʠʮʠ ʩʘ ʧʨʦʙʣʝʤ ʧʨʠ 

ʜʦʩʪʘʚʢʘʪʘ, ʩʲʭʨʘʥʷʚʘʥʝʪʦ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʟʠʨʘʥʝʪʦ ʥʘ ʮʠʤʝʥʪʦʚʠʪʝ ʨʘʟʪʚʦʨʠ 

ʠ ʙʝʪʦʥʠ. ʊʝʟʠ ʪʨʫʜʥʦʩʪʠ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʄʩʇ ʩʘ ʧʨʠʯʠʥʘ ʟʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʢʪʠʚʥʘ ʤʠʥʝʨʘʣʥʘ ʜʦʙʘʚʢʘ ʇʫʮʦʣʠʪ ʩ ʢʦʤʧʦʥʝʥʪʠ ʄʩʇ ʠ 

ʦʙʨʘʙʦʪʝʥʘ ʧʝʧʝʣ ʦʪ ʊɽʎ. ʇʫʮʦʣʠʪʲʪ, ʜʦʙʘʚʝʥ ʦʪ 3% ʜʦ 15% ʦʪ ʤʘʩʘʪʘ ʥʘ 

ʮʠʤʝʥʪʘ ʧʦʜʦʙʨʷʚʘ ʦʙʨʘʙʦʪʚʘʝʤʦʩʪʪʘ ʥʘ ʨʘʟʪʚʦʨʠʪʝ ʠ ʙʝʪʦʥʠʪʝ;  ʥʘʤʘʣʷʚʘ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʪʘ, ʚʦʜʦʦʪʜʝʣʷʥʝʪʦ ʠ ʝʢʟʦʪʝʨʤʠʷʪʘ ʠ ʧʦʜʦʙʨʷʚʘ ʷʢʦʩʪʥʠʪʝ 

ʠʤ ʩʚʦʡʩʪʚʘ; ʣʝʩʥʦ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘ, ʩʢʣʘʜʠʨʘ ʠ ʚʲʚʝʞʜʘ ʚ ʪʷʭ, ʙʝʟ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʧʝʨʘʮʠʠ (ʩʫʩʧʝʥʟʠʨʘʥʝ ʠ ʧʝʣʝʪʠʟʠʨʘʥʝ) ʠʣʠ ʩʧʝʮʠʘʣʥʦ 

ʦʙʦʨʫʜʚʘʥʝ, ʢʘʢʲʚʪʦ ʝ ʩʣʫʯʘʷʪ ʩ ʄʩʇ [17-19].  

ʇʨʝʜʤʝʪ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʷʚʣʝʥʠʝʪʦ ʩʠʥʝʨʝʟʠʩ, 

ʭʠʜʨʘʪʘʮʠʷʪʘ ʥʘ ʮʠʤʝʥʪʦʚʠ ʧʘʩʪʠ ʩ ʧʝʧʝʣ ʦʪ ʊɽʎ, ʄʩʇ ʠ ʇʫʮʦʣʠʪ, 

ʧʫʮʦʣʘʥʦʚʘʪʘ ʠʤ ʘʢʪʠʚʥʦʩʪ, ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʭʠʜʨʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ 

ʪʷʭʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʲʚ ʚʨʝʤʝʪʦ.  

 
ʘ                                                  ʙ                                                  ʚ 

ʌʠʛ. 2.3. ʏʘʩʪʠʮʠ ʥʘ: (ʘ) ʄʩʇ, (ʙ) ʧʝʧʝʣ; (ʚ) ʇʫʮʦʣʠʪ. ʉɽʄ ĂJEOLñ (ʗʧʦʥʠʷ) 

 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʄʩʇ (ʬʠʛ. 2.3ʘ), ʧʝʧʝʣ ʦʪ ʝʣʝʢʪʨʦʬʠʣʪʨʠʪʝ ʥʘ ʊɽʎ 

Ăɹʦʙʦʚ ʜʦʣñ (FA) (ʬʠʛ. 2.3ʙ). ʇʝʧʝʣʪʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ʩʪʘʥʜʘʨʪ ɹɼʉ EN 450-1 ʟʘ ʢʠʩʝʣʘ ʧʝʧʝʣ ʢʣʘʩ N. ʏʨʝʟ ʩʤʝʩʚʘʥʝ ʥʘ ʄʩʇ ʠ 

ʧʝʧʝʣ (50:50 ʧʦ ʤʘʩʘ) ʝ ʧʦʣʫʯʝʥʘ ʤʠʥʝʨʘʣʥʘ ʜʦʙʘʚʢʘ ʇʫʮʦʣʠʪ (ʬʠʛ. 2.3ʚ).  

ʎʠʤʝʥʪʠʪʝ ʩ 10% ʄʩʇ ʠʤʘʪ ʫʩʢʦʨʝʥʦ ʥʘʯʘʣʦ ʥʘ ʩʚʲʨʟʚʘʥʝ. ʎʠʤʝʥʪʠʪʝ ʩ 

ʧʝʧʝʣ ʧʦʢʘʟʚʘʪ ʟʘʙʘʚʝʥʠ ʥʘʯʘʣʦ ʠ ʢʨʘʡ ʥʘ ʩʚʲʨʟʚʘʥʝ. ʇʫʮʦʣʠʪʲʪ ʥʝ ʧʨʦʤʝʥʷ 

ʥʘʯʘʣʦʪʦ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʮʠʤʝʥʪʠʪʝ, ʥʦ ʟʥʘʯʠʪʝʣʥʦ ʟʘʙʘʚʷ ʢʨʘʷ ʥʘ 

ʩʚʲʨʟʚʘʥʝʪʦ ʠʤ.  ʗʢʦʩʪʪʘ ʥʘ ʮʠʤʝʥʪʠʪʝ ʩ ʜʦʙʘʚʢʘ ʥʘ ʄʩʇ ʠ ʇʫʮʦʣʠʪ ʩʘ ʧʦ-

ʚʠʩʦʢʠ ʦʪ ʪʝʟʠ ʥʘ ʯʠʩʪʠʪʝ ʮʠʤʝʥʪʠ, ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʦ ʟʘ ʨʘʥʥʠʪʝ ʚʲʟʨʘʩʪʠ.  
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ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʇʫʮʦʣʠʪ ʜʦ 15% ʦʪ ʤʘʩʘʪʘ ʥʘ ʮʠʤʝʥʪʘ ʚʦʜʠ ʜʦ 15-25% 

ʧʦ-ʚʠʩʦʢʠ ʷʢʦʩʪʠ ʥʘ 28-ʠ ʠ 90-ʠ ʜʝʥ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘ ʯʠʩʪʠʷ ʮʠʤʝʥʪ. ɿʘ 

ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʠ ʥʘ ʚʪʚʲʨʜʷʚʘʥʝ ʮʠʤʝʥʪʠʪʝ ʩ ʢʦʣʠʯʝʩʪʚʘ ʇʫʮʦʣʠʪ ʜʦ 15% 

ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ ʷʢʦʩʪʠ ʦʪ ʪʝʟʠ, ʩʲʜʲʨʞʘʱʠ ʢʘʪʦ ʜʦʙʘʚʢʘ ʩʘʤʦ ʄʩʇ.    

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʧʲʨʚʠʪʝ ʯʘʩʦʚʝ ʥʘ ʭʠʜʨʘʪʘʮʠʷ  

ʆʬʦʨʤʷʥʝʪʦ ʥʘ ʜʠʬʨʘʢʮʠʦʥʥʠʪʝ ʣʠʥʠʠ ʥʘ ʧʦʨʪʣʘʥʜʠʪʘ (CH) ʚ ʯʠʩʪʘʪʘ 

ʮʠʤʝʥʪʦʚʘ ʧʘʩʪʘ ʟʘʧʦʯʚʘ ʤʝʞʜʫ 3-ʠ ʠ 4-ʠ ʯʘʩ (ʬʠʛ. 2.5). ʅʘʡ-ʠʥʪʝʥʟʠʚʥʠʷʪ 

ʧʠʢ (d = 4,90 ¡) ʟʘ ʧʘʩʪʘʪʘ ʩ ʧʝʧʝʣ ʩʝ ʧʦʷʚʷʚʘ ʩʣʝʜ 6-ʠ ʯʘʩ. ɺ ʧʘʩʪʘʪʘ ʩ ʄʩʇ 

ʧʦʨʪʣʘʥʜʠʪ ʥʝ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʜʦ 12-ʠʷ ʯʘʩ, ʩʣʝʜ ʢʦʝʪʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʤʫ 

ʥʘʨʘʩʪʚʘ ʤʝʞʜʫ 12-ʠ ʠ 24-ʠ ʯʘʩ. ʆʬʦʨʤʷʥʝʪʦ ʥʘ ʧʠʢʦʚʝʪʝ ʥʘ ʧʦʨʪʣʘʥʜʠʪʘ ʧʨʠ 

ʧʘʩʪʘʪʘ ʩ ʇʫʮʦʣʠʪ ʥʘʧʦʜʦʙʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʠʤ ʚ ʮʠʤʝʥʪʘ ʩ ʄʩʇ ï ʠ ʚ ʥʝʷ ʜʦ 

12-ʠ ʯʘʩ ʥʘ ʭʠʜʨʘʪʘʮʠʷ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʧʦʨʪʣʘʥʜʠʪ. 

 

 
ʌʠʛ. 2.5. ʈʝʥʪʛʝʥʦʚʠ ʜʠʬʨʘʢʪʦʛʨʘʤʠ (ʜʠʬʨʢʪʦʤʝʪʲʨ Ăɼʈʆʅ 3ʄñ - ʈʫʩʠʷ) ʥʘ ʯʠʩʪ ʮʠʤʝʥʪ 

(N 1) ʠ ʮʠʤʝʥʪʠ ʩ 10% ʄʩʇ (N 2), 10% ʧʝʧʝʣ (N 3) ʠ 10% ʇʫʮʦʣʠʪ (N 4).  

ʇʲʨʚʠʪʝ ʜʠʬʨʘʢʪʦʛʨʘʤʠ ʩʘ ʥʘ ʠʟʭʦʜʥʠʪʝ ʮʠʤʝʥʪʠ   
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           ʌʠʛ. 2.6. ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʯʠʩʪ ʮʠʤʝʥʪ         ʌʠʛ. 2.7. ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʮʠʤʝʥʪ ʩ ʧʝʧʝʣ 

 

       ʌʠʛ. 2.8. ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʮʠʤʝʥʪ ʩ ʄʩʇ        ʌʠʛ. 2.9. ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʮʠʤʝʥʪ ʩ ʇʫʮʦʣʠʪ 

ʆʩʥʦʚʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʀʏ-ʩʧʝʢʪʲʨ ʥʘ ʯʠʩʪʠʷ ʮʠʤʝʥʪ, ʟʘʩʥʝʪ ʩʲʩ 

ʩʧʝʢʪʨʦʤʝʪʲʨ ĂSpecord 74 IRñ (ɻʝʨʤʘʥʠʷ) (ʬʠʛ. 2.6), ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʥʘʤʘʣʝʥʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʠʚʠʮʠʪʝ ʥʘ ʛʠʧʩʘ (ɜ = 1100 cm
-1
) ʠ ʘʣʠʪʘ (ɜ = 460 cm

-1
, 910 

cm
-1
) ʠ ʧʦʷʚʘ ʥʘ ʩʧʝʢʪʨʘʣʥʘʪʘ ʠʚʠʮʘ ʥʘ ʉʘ(ʆʅ)2 (ɜ = 3640 cm

-1
). ʉʧʝʢʪʨʘʣʥʘʪʘ 

ʠʚʠʮʘ ʥʘ C-S-H ʧʨʠ ɜ = 960-970 cm
-1
 ʩʝ ʦʬʦʨʤʷ ʩʣʝʜ 4-ʠʷ ʯʘʩ. ʋʩʧʦʨʝʜʥʦ ʩ 

ʪʦʚʘ ʠʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʠʚʠʮʘʪʘ ʥʘ ʉʘ(ʆʅ2) ʩʝ ʫʚʝʣʠʯʘʚʘ, ʘ ʩʣʝʜ 8-ʠʷ ʯʘʩ ʩʝ 

ʦʬʦʨʤʷ ʠ ʪʘʟʠ ʥʘ ʝʪʨʠʥʛʠʪʘ (ɜ = 3400 cm
-1
). ʀʏ-ʩʧʝʢʪʨʠ ʥʘ ʮʠʤʝʥʪʘ ʩ ʧʝʧʝʣ 

(ʬʠʛ. 2.7) ʧʦʚʪʘʨʷʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠʪʝ ʦʪ ʬʠʛ. 2.6, ʢʘʪʦ ʨʘʟʣʠʢʘʪʘ ʝ, ʯʝ 

ʩʧʝʢʪʨʘʣʥʠʪʝ ʠʚʠʮʠ ʥʘ ʧʦʨʪʣʘʥʜʠʪʘ ʠ ʝʪʨʠʥʛʠʪʘ ʥʝ ʩʘ ʪʦʣʢʦʚʘ ʷʩʥʦ ʠʟʨʘʟʝʥʠ. 


