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- ʫʥʽʬʽʢʦʚʘʥʽ ʚʠʤʦʛʠ ʄɸʂʊ W7 (Rev.4 Feb 2022), W8 (Rev.3 Mar 2022 + Rev. 4 Mar 2024), W17 (Rev.6 

Sep 2021), W23 (Rev. 2 Corr.1), W24 (Rev.4 July 2021), W27 (Corr.1 July 2020+Rev. 3 Sep 2023), W31 

(Rev.2 Dec 2019 + Rev.3 Mar 2023), W33 (Dec 2019 + Rev.1 May 2020), W34 (Dec 2019);  

ɯ2 (Rev.4 Dec 2019); 
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MSC.97/22 Add.1 Annex 7; 
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9692-1, ɼʉʊʋ EN ISO 25239-3, ɼʉʊʋ EN ISO 26239-5, ɼʉʊʋ EN ISO 5817, ɼʉʊʋ EN ISO 19285, ɼʉʊʋ 

EN ISO 15626; ɼʉʊʋ ISO 2553. 

ɺʥʝʩʝʥ ̔ʟʤʽʥʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʘʚʠʣ ʽʥʰʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʪʦʚʘʨʠʩʪʚ. 

ɼʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ʈʝʛʽʩʪʨʫ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʮʠʭ 

ʇʨʘʚʠʣ. 
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ʇʈɸɺʀʃɸ ʂʃɸʉʀʌɯʂɸʎɯɰ ʊɸ ʇʆɹʋɼʆɺʀ ʉʋɼɽʅ 

ʏɸʉʊʀʅɸ ɯɯ ʂʆʈʇʋʉ 

ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1 ʅʘʟʚʘ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

  

1.1.3 ɼʦ ʪʝʢʩʪʫ ʧʫʥʢʪʫ ʜʦʜʘʥʽ ʥʦʚʽ 

ʚʠʟʥʘʯʝʥʥʷ: çɺʦʜʦʪʦʥʥʘʞʥʽʩʪʴ 

ʩʫʜʥʘè, çɺʦʜʦʪʦʥʥʘʞʥʽʩʪʴ 

ʩʫʜʥʘ ʧʦʨʦʞʥʝʤè 

  

ʈʦʟʜʽʣ 2    

2.11.2.4 ɼʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ ʽʟ 

ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ 

ʬʫʥʜʘʤʝʥʪʽʚ ʛʦʣʦʚʥʠʭ ʜʚʽʛʫʥʽʚ 

  

2.11.3 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ. 

ɼʦʧʦʚʥʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ 

ʨʦʟʤʽʨʽʚ ʬʫʥʜʘʤʝʥʪʽʚ 

ʜʠʟʝʣʴʛʝʥʝʨʘʪʦʨʽʚ 

  

ʈʦʟʜʽʣ 3    

3.11.2.1.2 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʋɺ ʄɸʂʊ I2 

(Rev.4 Dec 2019) ʚʥʝʩʝʥ ̔

ʜʦʧʦʚʥʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ Lul 

ʋɺ ʄɸʂʊ I2 (Rev.4 

Dec 2019) 

 

3.11.2.1.3, 

3.11.2.3.2.1.1, 

3.11.2.3.2.1.2, 

3.11.2.3.2.2 

ʆʜʠʥʠʮʷ ʚʦʜʦʪʘʞʥʦʩʪʽ Dul çʢʪè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ çʪʠʩ.ʪʦʥʥè 

  

3.11.2.3.4.2 ɿʤʽʩʪ ʪʘʙʣʠʮʽ 3.11.2.3.4.2 

ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ 

  

3.11.2.4.1 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   
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ʏɸʉʊʀʅɸ ɯɯ ʂʆʈʇʋʉ 

1. ʇʈʀʅʎʀʇʀ ʇʈʆɭʂʊʋɺɸʅʅʗ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 1.1.3 ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ: çɺʦʜʦʪʦʥʥʘʞʥʽʩʪʴ ʩʫʜʥʘ æ ï ʤʘʩʘ ʩʫʜʥʘ, ʰʦ 

ʜʦʨʽʚʥʶʻ ʤʘʩʽ ʚʠʪʠʩʥʫʪʦʾ ʥʠʤ ʚʦʜʠ ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʣʘʚʫ ʫ ʩʪʘʪʠʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʪ; 

ɺʦʜʦʪʦʥʥʘʞʥʽʩʪʴ ʩʫʜʥʘ ʦʙôʻʤʥʘ     - ʦʙôʻʤ ʧʽʜʚʦʜʥʦʾ ʯʘʩʪʠʥʠ ʩʫʜʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ 

ʦʙʰʠʚʢʠ, ʚʢʣʶʯʘʶʯʠ ʚʩʽ ʟʘʢʨʽʧʣʝʥʽ ʚʠʩʪʫʧʘʶʯʽ ʧʽʜʚʦʜʥʽ ʯʘʩʪʠʥʠ, ʤ3.è. 

2. ɿɸɻɸʃʔʅɯ ɺʀʄʆɻʀ ɼʆ ʂʆʅʉʊʈʋʂʎɯɰ ʂʆʈʇʋʉʋ 

2.11.2 ɼʦʧʦʚʥʶʻʪʴʩʷ ʧʽʜʧʫʥʢʪʦʤ 2.11.2.4 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 

çç2.11.2.4 ʗʢʱʦ ʬʫʥʜʘʤʝʥʪʥʘ ʨʘʤʘ ʛʦʣʦʚʥʦʛʦ ʜʚʠʛʫʥʘ ʽ ʫʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʘʩʪʠʣ ʧʦʜʚʽʡʥʦʛʦ ʜʥʘ, ʧʽʜ ʦʧʦʨʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʬʫʥʜʘʤʝʥʪʥʦʾ ʨʘʤʠ ʽ ʫʧʦʨʥʦʛʦ 

ʧʽʜʰʠʧʥʠʢʘ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʚʚʘʨʥʽ ʦʧʦʨʥʽ ʣʠʩʪʠ ʪʦʚʱʠʥʦʶ ʥʝ ʤʝʥʰʝ ʥʝʦʙʭʽʜʥʦʾ ʟʛʽʜʥʦ ʟ 

2.11.3.1, 2.11.3.3  ̔2.11.3.4 (ʜʠʚ. ʪʘʢʦʞ ʨʠʩ. 2.11.2.3). ʈʦʟʤʽʨʠ ʚʚʘʨʥʠʭ ʦʧʦʨʥʠʭ ʣʠʩʪʽʚ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʟʤʽʱʝʥʥʷ ʫʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʢʨʽʧʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʽ ʙʫʪʠ ʧʨʠʥʘʡʤʥʽ ʥʝ ʤʝʥʰʝ 

ʦʧʦʨʥʠʭ ʯʘʩʪʠʥ ʬʫʥʜʘʤʝʥʪʥʦʾ ʨʘʤʠ ʤʝʭʘʥʽʟʤʫ. ʇʨʠ ʚʩʪʘʥʦʚʣʶʚʘʥʥʽ ʬʫʥʜʘʤʝʥʪʥʦʾ ʨʘʤʠ ʽ ʫʧʦʨʥʦʛʦ 

ʧʽʜʰʠʧʥʠʢʘ ʥʘ ʥʘʩʪʠʣ ʧʦʜʚʽʡʥʦʛʦ ʜʥʘ ʚ ʨʘʡʦʥʽ ʾʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʧʦ ʰʠʨʠʥʽ 

ʢʦʞʥʦʛʦ ʚʚʘʨʥʦʛʦ ʦʧʦʨʥʦʛʦ ʣʠʩʪʘ ʜʚʘ ʢʽʣʴʩʦʥʠ ʘʙʦ ʢʽʣʴʩʦʥ ʽ ʥʘʧʽʚʢʽʣʴʩʦʥ (ʩʪʨʠʥʛʝʨ), ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ 

ʷʢʠʭ ʚʠʩʦʪʦʶ ʥʝ ʤʝʥʰʝ 0,2 ʚʠʩʦʪʠ ʢʽʣʴʩʦʥʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʪʦʚʱʠʥʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʪʦʚʱʠʥʽ ʧʦʪʦʚʱʝʥʦʛʦ 

ʣʠʩʪʘ, ʘʙʦ ʧʦ ʚʩʽʡ ʚʠʩʦʪʽ ʤʘʪʠ ʪʦʚʱʠʥʫ, ʥʝʦʙʭʽʜʥʫ ʟʛʽʜʥʦ ʟ 2.11.3.1, 2.11.3.3  ̔2.11.3.4 ʜʣʷ ʩʪʽʥʢʠ 

ʬʫʥʜʘʤʝʥʪʫ. 

 
ʈʠʩ. 2.11.2.4 

ʇʨʠʤʽʪʢʘ ʜʦ ʨʠʩ. 2.11.2.4. ʂʥʠʮʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʠʤʠ. ʂʥʠʮʽ ʤʦʞʫʪʴ ʥʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʣʢʘʤʠ ʬʫʥʜʘʤʝʥʪʫ ʜʚʠʛʫʥʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʜʚʠʛʫʥʘ.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.11.3 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ç2.11.3 ʈʦʟʤʽʨʠ ʢʦʥʩʪʨʫʢʮʽʡ ʬʫʥʜʘʤʝʥʪʽʚ. 

2.11.3.1 ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ s ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʤʘʣʦʦʙʦʨʦʪʥʽ ʛʦʣʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʟ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ ʜʦ 250ʦʙ/ʭʚ (ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʧʘʨʦʚʽ ʤʘʰʠʥʠ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 

ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʬʦʨʤʫʣʦʶ: 

ί ὥ Ўί  (2.11.3.1) 

ʜʝ: Q ï ʤʘʩʘ ʤʝʭʘʥʽʟʤʫ ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʪ; 

ʘ  ï ʢʦʝʬʽʮʽʻʥʪ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.11.3.1-1; 

æs ï ʧʦʧʨʘʚʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 2.11.3.1-2. 

ʊʘʙʣʠʮʷ 2.11.3.1-1 

ʌʫʥʜʘʤʝʥʪ 
ɼʝʪʘʣʽ ʬʫʥʜʘʤʝʥʪʫ 

ʆʧʦʨʥʠʡ ʣʠʩʪ ʉʪʽʥʢʘ ɹʨʘʢʝʪʘ, ʢʥʠʮʷ 

ʇʽʜ ʛʦʣʦʚʥʠʡ ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ 4,65 3,0* 2,5 

ʇʽʜ ʛʦʣʦʚʥʠʡ ʛʘʟʦʪʫʨʙʽʥʥʠʡ ʜʚʠʛʫʥ, ʛʦʣʦʚʥʠʡ 

ʪʫʨʙʦʟʫʙʯʘʩʪʠʡ ʘʛʨʝʛʘʪ, ʛʦʣʦʚʥʠʡ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʽ 

ʛʨʝʙʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ 

4,15 2,7 2,5 

ʇʽʜ ʛʦʣʦʚʥʠʡ ʢʦʪʝʣ ʽ ʢʦʪʣʦʘʛʨʝʛʘʪ 3,65 2,4 2,4 

*ɺ ʢʦʥʩʪʨʫʢʮʽʾ ʬʫʥʜʘʤʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦ 2 ʩʪʽʥʢʠ ʟ ʢʦʞʥʦʛʦ ʙʦʨʪʫ ʪʦʚʱʠʥʫ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʦʢ ʤʦʞʣʠʚʦ 

ʧʨʠʡʥʷʪʠ ʨʽʚʥʽʡ ʪʦʚʱʠʥʽ ʙʨʘʢʝʪ ʽ ʢʥʠʮʴ. 
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ʊʘʙʣʠʮʷ 2.11.3.1-2 
Q/N*, ʢʛ/ʢɺʪ æs, ʤʤ 

ɺʽʜ 10 ʜʦ 15 ʚʢʣʶʯʥʦ 7 

ɹʽʣʴʰʝ 15 ʜʦ 20 ʚʢʣʶʯʥʦ 5 

ɹʽʣʴʰʝ 20 ʜʦ 30 ʚʢʣʶʯʥʦ 4 

ɹʽʣʴʰʝ 30 ʜʦ 45 ʚʢʣʶʯʥʦ 5 

ɹʽʣʴʰʝ 45 2 

* N ï ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ, ʢɺʪ 

2.11.3.2 ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ s ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʛʦʣʦʚʥʽ ʢʦʪʣʠ ʽ ʢʦʪʣʦʘʛʨʝʛʘʪʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ ʚʠʟʥʘʯʝʥʦʶ ʟʘ ʬʦʨʤʫʣʦʶ (2.11.3.1) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʦʢ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ.2.11.3.2. 

ʊʘʙʣʠʮʷ 2.11.3.2 

ʄʘʩʘ Q, ʪ æs, ʤʤ 

ʜʦ 20 4 

ɹʽʣʴʰʝ 20 ʜʦ 50 ʚʢʣʶʯʥʦ 3 

ɹʽʣʴʰʝ 30 ʜʦ 100 ʚʢʣʶʯʥʦ 2 

ɹʽʣʴʰʝ 100 ʜʦ 200 ʚʢʣʶʯʥʦ 1 

ɹʽʣʴʰʝ 200 0 

2.11.3.3 ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ s ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʩʝʨʝʜʥʴʦʦʙʦʨʦʪʥʽ ʛʦʣʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʟ 

ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 250 ʜʦ 750ʦʙ/ʭʚ (ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʠ) ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʬʦʨʤʫʣʦʶ: 

ί Ѝὔ  (2.11.3.3) 

ʜʝ: N ï ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ, ʢɺʪ; 

k ï ʢʦʝʬʽʮʽʻʥʪ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.11.3.3.  

ʊʘʙʣʠʮʷ 2.11.3.3 
ɼʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʬʫʥʜʘʤʝʥʪʫ k 

ʆʧʦʨʥʠʡ ʣʠʩʪ (ʧʦʷʩʦʢ)  2,3 

ɺʝʨʪʠʢʘʣʴʥʘ ʩʪʽʥʢʘ 1,6 

ɹʨʘʢʝʪʠ, ʢʥʠʮʽ 1,3 

2.11.3.4 ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ s ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʚʠʩʦʢʦʦʙʦʨʦʪʥʽ ʛʦʣʦʚʥʽ ʤʝʭʘʥʽʟʤʠ ʟ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ ʧʦʥʘʜ 750ʦʙ/ʭʚ (ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʧʘʨʦʪʫʨʙʽʥʥʽ ʽ ʛʘʟʦʪʫʨʙʽʥʥʽ ʜʚʠʛʫʥʠ, 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʠ, ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʠ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʬʦʨʤʫʣʦʶ: 

ί ρȟςὥπȟσσ πȟπρψὔ πȟχϽρπ ϽᾀϽὨ 1/3+ȹs, ʤʤ  (2.11.3.4) 

ʜʝ: ʘ ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦ ʟ ʪʘʙʣ. 2.11.3.1-1; 

Q ï ʤʘʩʘ ʤʝʭʘʥʽʟʤʫ, ʪ; 

N ï ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ, ʢɺʪ; 

z ï ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ ʜʣʷ ʢʨʽʧʣʝʥʥʷ; 

d ï ʜʽʘʤʝʪʨ ʙʦʣʪʘ ʜʣʷ ʢʨʽʧʣʝʥʥʷ, ʤʤ; 

æs ï ʧʦʧʨʘʚʢʘ ʚʽʜʧʦʚʽʜʥʦ ʟ ʪʘʙʣ. 2.11.3.4. 

ʊʘʙʣʠʮʷ 2.11.3.4 
ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ n, ʦʙ/ʭʚ. æs, ʤʤ 

ɺʽʜ 750 ʜʦ 1000 ʚʢʣʶʯʥʦ  0 

ɹʽʣʴʰʝ 1000 ʜʦ 1500 ʚʢʣʶʯʥʦ 2 

ɹʽʣʴʰʝ 1500 ʜʦ 2000 ʚʢʣʶʯʥʦ 4 
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2.11.3.5 ʄʽʥʽʤʘʣʴʥʫ ʪʦʚʱʠʥʫ sf ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ 

ʧʝʨʝʨʘʭʫʥʢʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʦʚʱʠʥʠ ʚôʷʟʝʡ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʬʫʥʜʘʤʝʥʪʽʚ ʟʘ ʬʦʨʤʫʣʦʶ: 

ί πȟωὙ Ὑ ȟϳ , ʤʤ (2.11.3.5) 

ʜʝ: s ï ʪʦʚʱʠʥʘ ʚôʷʟʝʡ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʤʤ 

Rʝʅ  ï ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ ʩʪʘʣʽ, ʄʇʘ 

RP0,2 ï ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ, ʄʇʘ. 

2.11.3.6 ʄʽʥʽʤʘʣʴʥʫ ʪʦʚʱʠʥʫ s ʜʝʪʘʣʝʡ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʜʦʧʦʤʽʞʥʽ ʪʘ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚʠʱʝ. 

3. ɺʀʄʆɻʀ ɼʆ ʂʆʅʉʊʈʋʂʎɯʁ ʉʇɽʎɯɸʃɯɿʆɺɸʅʀʍ ʉʋɼɽʅ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.11.2.1.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʨʫʛʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çɼʣʷ ʩʫʜʝʥ ʟ ʥʝʟʚʠʯʘʡʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʦʨʤʦʚʦʾ ʽ ʥʦʩʦʚʦʾ ʯʘʩʪʠʥʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ Lul ʧʽʜʣʷʛʘʻ ʦʢʨʝʤʦʤʫ ʨʦʟʛʣʷʜʫ 

ʈʝʛʽʩʪʨʦʤ.è. 

ɺ ʧʫʥʢʪʘʭ 3.11.2.1.3, 3.11.2.3.2.1.1, 3.11.2.3.2.1.2 ̔  3.11.2.3.2.2 ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʚʦʜʦʪʦʥʥʘʞʥʦʩʪʽ Dul çʢʪè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ çʪʠʩ. ʪʦʥʥè. 

ɿʤʽʩʪ ʪʘʙʣʠʮʽ 3.11.2.3.4.2 ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

çʊʘʙʣʠʮʷ 3.11.2.3.4.2 ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʢʦʚʦʛʦ ʪʠʩʢʫ 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʂʦʝʬʽʮʽʻʥʪ ʧʽʢʦʚʦʛʦ ʪʠʩʢʫ ʈʈF̔ 

ʆʙʰʠʚʢʘ ʇʨʠ ʧʦʧʝʨʝʯʥʽʡ ʩʠʩʪʝʤʽ ʥʘʙʦʨʫ ʈʈFʨ = (1,8 ï s) Ó 1,2 

ʇʨʠ ʧʦʟʜʦʚʞʥʽʡ ʩʠʩʪʝʤʽ ʥʘʙʦʨʫ ʈʈFʨ = (2,2 ï 1,2s) Ó 1,5 

ʐʧʘʥʛʦʫʪʠ ʧʨʠ ʧʦʧʝʨʝʯʥʽʡ 

ʩʠʩʪʝʤʽ ʥʘʙʦʨʫ 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʨʦʟʥʦʩʥʠʭ ʩʪʨʠʥʛʝʨʽʚ ʈʈFt = (1,6 ï s) Ó 1,0 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʥʦʩʥʠʭ ʩʪʨʠʥʛʝʨʽʚ ʈʈFt = (1,8 ï s) Ó 1,2 

ʆʩʥʦʚʥʠʡ ʥʘʙʽʨ ʜʥʠʱʘ ʈʈFs = 1,0 

ʅʝʩʫʯʽ ʩʪʨʠʥʛʝʨʠ ʈʈFs = 1,0 ʧʨʠ SW Ó 0,5w 

ʇʦʟʜʦʚʞʥʽ ʙʦʨʪʦʚʽ ʙʘʣʢʠ ʈʈFs = 2,0 ï 2,0SW/w  

ʧʨʠ   SW  <  0,5w ʈʘʤʥʽ ʰʧʘʥʛʦʫʪʠ 

ʜʝ: s ï ʰʧʘʮʽʷ ʦʩʥʦʚʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʘʙʦ ʧʦʧʝʨʝʯʥʦʛʦ ʥʘʙʦʨʫ, ʤ; 

SW ï ʰʧʘʮʽʷ ʨʘʤʥʦʛʦ ʥʘʙʦʨʫ, ʤ; 

w ï ʰʠʨʠʥʘ ʜʽʣʷʥʢʠ ʨʦʟʧʦʜʽʣʫ ʣʴʦʜʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤ.è. 

ɺ ʪʝʢʩʪʽ ʧʫʥʢʪʫ 3.11.2.4.1 ʚʠʨʘʟ çʅʝʦʙʭʽʜʥʘ ʤʽʥʽʤʘʣʴʥʦ ʪʦʚʱʠʥʘè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çʄʽʥʽʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘè 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 8    

8.12 ɼʦʧʦʚʥʝʥʠʡ ʚʠʤʦʛʘʤʠ ʱʦʜʦ 

ʫʣʘʰʪʫʚʘʥʥʷ ʽ ʦʙʣʘʜʥʘʥʥʷ 

ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ ISO 6216:1980 i  

ISO 6217:1982 

  

ʈʦʟʜʽʣ 14    

14.5 ɼʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ ʧʫʥʢʪʦʤ ʟ 

ʚʠʤʦʛʘʤʠ ʜʦ ʤʘʥʝʚʨʝʥʦʩʪʽ 

ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ 
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ʏɸʉʊʀʅɸ ɯɯɯ ʇʈʀʉʊʈʆɰ, ʆɹʃɸɼʅɸʅʅʗ ɯ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ 

ʋʃɸʐʊʋɺɸʅʅʗ ɯ ʆɹʃɸɼʅɸʅʅʗ ʇʈʀʄɯʑɽʅʔ, ɯʅʐɯ ʇʈʀʉʊʈʆɰ ʊɸ ʆɹʃɸɼʅɸʅʅʗ 

ɼʦ ʨʦʟʜʽʣʫ ʜʦʜʘʥʦ ʥʦʚʠʡ ʧʽʜʨʦʟʜʽʣ 8.12 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç8.12 ɼʆɼɸʊʂʆɺɯ ɺʀʄʆɻʀ ɼʆ 

ʃʆʎʄɸʅʉʔʂʀʍ ʉʋɼɽʅ 

8.12.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ 

.1 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʘʨʪʫʚʘʥʥʷ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ ʜʦ ʚʠʩʦʢʦʙʦʨʪʥʠʭ ʩʫʜʝʥ ʧʦʚʠʥʥʽ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʢʽʧʦʚʽ ʧʣʘʥʢʠ, ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʭʠʣʝʥʥʷ ʰʚʘʨʪʦʚʦʛʦ ʪʨʦʩʘ ʚ ʥʘʧʨʷʤʢʫ, 

ʙʣʠʟʴʢʦʤʫ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ. 

ʄʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʢʽʧʦʚʠʭ ʧʣʘʥʦʢ ʧʦʚʠʥʥʽ ʚʠʙʠʨʘʪʠʩʷ ʪʘʢ, ʱʦʙ ʥʘʪʷʛ ʰʚʘʨʪʦʚʦʛʦ ʪʨʦʩʘ ʥʝ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʤʦʤʝʥʪʽʚ, ʱʦ ʢʨʝʥʷʪʴ, ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʦʩʪʽʡʥʦʩʪʽ ʣʦʮʤʘʥʩʴʢʦʛʦ ʩʫʜʥʘ. 

.2 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʣʦʮʤʘʥʘ ʧʨʠ ʚʠʩʘʜʮʽ-ʧʨʠʡʤʘʥʥʽ ʧʨʠ ʭʚʠʣʶʚʘʥʥʽ ʥʦʩʦʚʘ ʯʘʩʪʠʥʘ ʧʘʣʫʙʠ 

ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʣʴʥʦʶ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʠ ʥʝʩʣʠʟʴʢʝ ʧʦʢʨʠʪʪʷ. 

ɺʩʪʘʥʦʚʣʶʚʘʥʘ ʥʘ ʧʘʣʫʙʽ ʚ ʨʘʡʦʥʽ ʧʨʠʡʦʤʫ ʣʦʮʤʘʥʘ ʰʪʘʥʛʘ-ʧʦʨʫʯʝʥʴ, ʷʢʱʦ ʪʘʢʘ ʻ, ʧʦʚʠʥʥʘ 

ʟʥʘʭʦʜʠʪʠʩʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʙʣʠʞʯʝ ʜʦ ʜʽʘʤʝʪʨʘʣʴʥʦʾ ʧʣʦʱʠʥʠ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʦ ʙʦʨʪʘʭ ʰʪʘʥʛʘ-

ʧʦʨʫʯʝʥʴ ʧʦʚʠʥʥʘ ʚʽʜʩʪʦʷʪʠ ʚʽʜ ʙʦʨʪʫ ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʣʦʮʤʘʥʘ ʧʨʠ ʢʨʝʥʽ ʩʫʜʥʘ ʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʭʦʧʠʪʠʩʷ ʟʘ ʧʦʨʫʯʝʥʴ ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʚʽʥ ʽʥʰʦʶ ʨʫʢʦʶ ʪʨʠʤʘʻʪʴʩʷ ʟʘ 

ʟʘʙʦʨʪʥʠʡ ʪʨʘʧ. 

ʇʣʦʱʘ ʧʘʣʫʙʠ ʚ ʥʦʩʦʚʽʡ ʯʘʩʪʠʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʠʡʦʤʫ ʣʦʮʤʘʥʘ ʟ ʟʘʙʦʨʪʥʦʛʦ ʪʨʘʧʘ ʽ 

ʟ ʧʣʘʪʬʦʨʤʠ ʧʽʜʡʦʤʥʠʢʘ. 

.3 ɼʣʷ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʣʦʮʤʘʥʘ ʧʦ ʩʫʜʥʫ ʟ ʢʦʞʥʦʛʦ ʙʦʨʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʠʡ ʧʨʦʭʽʜ 

ʰʠʨʠʥʦʶ ʥʝ ʤʝʥʰʝ 600 ʤʤ ʟ ʧʦʨʫʯʥʝʤ ʧʦ ʥʘʜʙʫʜʦʚʽ. 

.4 ɺʩʽ ʣʦʮʤʘʥʩʴʢʽ ʩʫʜʥʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ ʢʨʘʥʮʷʤʠ ʽ ʧʨʠʚʘʣʴʥʠʤʠ ʙʨʫʩʘʤʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ 

ʧʦʤ'ʷʢʰʫʶʪʴ ʫʜʘʨʠ ʦʙ ʢʦʨʧʫʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ. 

.5 ʄʽʩʮʝ, ʟ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʘʜʢʘ ʣʦʮʤʘʥʘ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʩʚʽʪʣʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʚʽʪʣʦ ʥʝ 

ʟʘʩʣʽʧʣʶʚʘʣʦ ʣʦʮʤʘʥʘ, ʩʫʜʥʦ, ʱʦ ʧʨʠʡʤʘʻ ʣʦʮʤʘʥʘ ʪʘ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʩʧʫʩʢʫ ʪʘ ʧʽʜʡʦʤʫ. 

8.12.2 ʌʘʨʙʫʚʘʥʥʷ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ 

8.12.2.1 ʌʘʨʙʫʚʘʥʥʷ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ ʩʫʜʥʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʘʥʝʩʪʠ ʨʦʟʧʽʟʥʘʚʘʣʴʥʽ ʟʥʘʢʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʝ ʟʦʚʥʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʚʘ ʚʘʨʽʘʥʪʠ ʬʘʨʙʫʚʘʥʥʷ: 

- ʜʣʷ ʩʫʜʝʥ ʟ ʚʠʩʦʪʦʶ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʥʘ ʤʽʜʝʣʽ 1 ʤ ʽ ʙʽʣʴʰʝ ï ʢʦʨʧʫʩ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, 

ʥʘʜʙʫʜʦʚʘ (ʨʫʙʢʘ) ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 8.12.2.1-1 ʽ 8.12.2.1-2; 

- ʜʣʷ ʩʫʜʝʥ ʟ ʚʠʩʦʪʦʶ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʥʘ ʤʽʜʝʣʽ ʤʝʥʰʝ 1 ʤ ï ʢʦʨʧʫʩ ʽ ʥʘʜʙʫʜʦʚʘ (ʨʫʙʢʘ) ʞʦʚʪʦ-

ʦʨʘʥʞʝʚʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 8.12.2.1-3). 

 

ʈʠʩ. 8.12.2.1-1 
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ʈʠʩ. 8.12.2.1-2 

 

ʈʠʩ. 8.12.2.1-3 

8.12.2.2 ɺʠʤʦʛʠ ʜʦ ʢʦʣʴʦʨʫ 

ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʫ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʠʡ ʢʦʣʽʨ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʬʘʨʙʠ ʩʚʽʪʣʦʛʦ, 

ʥʘʩʠʯʝʥʦʛʦ, ʯʠʩʪʦʛʦ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʪʦʥʫ. ʏʝʨʚʦʥʦ-ʦʨʘʥʞʝʚʽ ʪʦʥʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ. ɽʪʘʣʦʥʠ 

ʢʦʣʴʦʨʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ/ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

8.12.2.3 ʈʦʟʧʽʟʥʘʚʘʣʴʥʽ ʥʘʧʠʩʠ 

.1 ʃʦʮʤʘʥʩʴʢʽ ʩʫʜʥʘ ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʡ ʥʘʧʠʩ çPILOTè ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. 

.2 ʅʘ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʥʘʭ ʟ ʚʠʩʦʪʦʶ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ 1 ʤ ʽ ʙʽʣʴʰʝ ʥʘʧʠʩ çPILOTè ʩʣʽʜ ʥʘʥʦʩʠʪʠ ʥʘ 

ʢʦʨʧʫʩ ʟ ʦʙʦʭ ʙʦʨʪʽʚ (ʨʠʩ. 8.12.2.1-1 ʽ 8.12.2.1-2. ɺʠʩʦʪʘ ʣʽʪʝʨ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʚʠʩʦʪʠ 

ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʥʘ ʤʽʜʝʣʽ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʥʘʥʦʩʠʪʠ ʪʘʢʠʡ ʥʘʧʠʩ ʥʘ ʣʦʙʦʚʽʡ ʧʝʨʝʛʦʨʦʜʮʽ 

ʥʘʜʙʫʜʦʚʠ ʟ ʚʠʩʦʪʦʶ ʣʽʪʝʨ ʥʝ ʤʝʥʰʝ 250 ʤʤ. 

.3 ʅʘ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʥʘʭ ʟ ʚʠʩʦʪʦʶ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʤʝʥʰʝ 1 ʤ ʥʘʧʠʩ çPILOTè ʩʣʽʜ ʥʘʥʦʩʠʪʠ ʥʘ 

ʩʪʽʥʢʘʭ ʨʫʙʢʠ ʘʙʦ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʱʠʪʘʭ ʥʘ ʥʘʜʙʫʜʦʚʽ ʟ ʦʙʦʭ ʙʦʨʪʽʚ (ʨʠʩ. 8.12.2.1-3). ɺʠʩʦʪʘ ʣʽʪʝʨ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 250 ʤʤ. 

ʋ ʨʘʟʽ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʦʮʤʘʥʩʴʢʦʛʦ ʩʫʜʥʘ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘʥʝʩʝʥʥʷ ʥʘʧʠʩʫ ʥʘ ʜʘʭʫ ʨʫʙʢʠ. ʗʢʱʦ ʥʘ ʜʘʭʫ ʨʫʙʢʠ ʥʝʜʦʩʪʘʪʥʴʦ ʤʽʩʮʷ ʜʣʷ ʥʘʧʠʩʫ 

çPILOTè, ʤʘʻ ʙʫʪʠ ʥʘʥʝʩʝʥʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʦʛʦ ʢʦʣʘ ʟ ʙʽʣʦʶ ʣʽʪʝʨʦʶ çʈè ʚʩʝʨʝʜʠʥʽ (ʦʩʥʦʚʘ 

ʣʽʪʝʨʠ ʤʘʻ ʙʫʪʠ ʧʦʚʝʨʥʝʥʘ ʚ ʙʽʢ ʥʦʩʘ ʩʫʜʥʘ). 

14 ʄɸʅɽɺʈɽʅɯʉʊʔ 

ɼʦ ʨʦʟʜʽʣʫ ʜʦʜʘʥʠʡ ʥʦʚʠʡ ʧʫʥʢʪ 14.5 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç14.5 ʃʦʮʤʘʥʩʴʢʽ ʩʫʜʥʘ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʤʘʥʝʚʨʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʽʪʨʦʭʚʠʣʴʦʚʠʭ 

ʫʤʦʚʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʦʙʤʝʞʝʥʴ ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʜʥʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʦʙʣʘʜʥʘʪʠ ʾʭ ʜʚʦʚʘʣʴʥʠʤʠ ʩʠʣʦʚʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʟ ʛʚʠʥʪʦʤ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʢʨʦʢʫ (ɺʈʐ), ʜʠʟʝʣʴ-

ʝʣʝʢʪʨʠʯʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʡʤʝʥʰʦʛʦ ʭʦʜʫ, ʧʦʚʦʨʦʪʥʠʤʠ ʥʘʩʘʜʢʘʤʠ 

ʘʙʦ ʛʚʠʥʪʦʩʪʝʨʥʦʚʠʤʠ ʢʦʣʦʥʢʘʤʠ. 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1    

1.5.5 ʋʪʦʯʥʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʟʚʘʞʫʚʘʥʥʷ 

ʩʫʜʥʘ 

  

ʈʦʟʜʽʣ 4 ʅʘʟʚʘ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

  

ʏʘʩʪʠʥʘ 2    

2.1.5.1 ɼʦ ʪʘʙʣʠʮʽ 2.1.5.1-3 ʜʦʜʘʶʪʴʩʷ 

ʟʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

  

2.1.5.7 ɼʦʧʦʚʥʝʥʦ ʥʦʚʠʤ ʧʫʥʢʪʦʤ ʽʟ 

ʚʠʤʦʛʘʤʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ 

ʢʘʯʢʠ ʊ ʜʣʷ ʣʦʮʤʘʥʩʴʢʠʭ ʩʫʜʝʥ 

  

4.1.1.1 ʇʫʥʢʪ ʚʠʢʣʘʜʝʥʠʡ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʈʝʟʦʣʶʮʽʾ 

ɯʄʆ MSC.97/22/Add.1 Annex 7 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.97|22/Add.1 

Annex 7 

 

4.3 ʇʽʜʨʦʟʜʽʣ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

ɸʥʘʣʽʟ ʧʨʘʚʠʣ 

ʽʥʰʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ 

ʪʦʚʘʨʠʩʪʚ 

 

4.4 ʇʽʜʨʦʟʜʽʣ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

ɸʥʘʣʽʟ ʧʨʘʚʠʣ 

ʽʥʰʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ 

ʪʦʚʘʨʠʩʪʚ 

 



2025 13 

 

ʏɸʉʊʀʅɸ IV ʆʉʊɯʁʅɯʉʊʔ 

ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

1 ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

1.5.5 ʅʘʧʨʠʢʽʥʮʽ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʪʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 

ç(ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʚʦʜʦʪʦʥʥʘʞʥʦʩʪʽ ʩʫʜʥʘ ʧʦʨʦʞʥʝʤ ʪʘ ʘʙʮʠʩʠ ʮʝʥʪʨʘ ʚʘʛʠ).è. 

2 ɿɸɻɸʃʔʅɯ ɺʀʄʆɻʀ ɼʆ ʆʉʊɯʁʅʆʉʊɯ 

ɼʦ ʪʘʙʣʠʮʽ 2.1.5.1-3 ʜʦʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʧʝʨʰʦʛʦ ʩʪʦʚʧʮʷ ʜʦʜʘʻʪʴʩʷ ʚʠʨʘʟ: 

çʅʝʦʙʤʝʞʝʥʠʡè; ʪʨʝʪʽʡ ʨʷʜʦʢ ʧʝʨʰʦʛʦ ʩʪʦʚʙʮʷ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: çA-R1,è. 

ʇʽʜʨʦʟʜʽʣ 2.1 ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 2.1.5.7 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.1.5.7 ʃʦʮʤʘʥʩʴʢʽ ʩʫʜʥʘ ʧʦʚʠʥʥʽ 

ʤʘʪʠ ʧʝʨʽʦʜ ʭʠʪʘʚʠʮʽ ʊ, ʩ, ʥʝ ʤʝʥʰʝ: 

- 9ʩ ʧʨʠ ʚʦʜʦʪʦʥʥʘʞʥʦʩʪʽ Ó250ʪ; 

- 6ʩ ʧʨʠ ʚʦʜʦʪʦʥʥʘʞʥʦʩʪʽ <250ʪ. 

ʇʝʨʽʦʜ ʭʠʪʘʚʠʮʽ ʧʦʚʠʥʝʥ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ ʬʦʨʤʫʣʠ 2.1.5.1. 

ʃʦʮʤʘʥʩʴʢʽ ʩʫʜʥʘ, ʚʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʙʣʘʜʥʘʥʽ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʧʣʘʚʥʽʩʪʴ ʭʠʪʘʚʠʮʽ (ʟʘʩʧʦʢʦʶʚʘʯʘʤʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʘʤʠ, 

ʩʢʫʣʦʚʠʤʠ ʢʽʣʷʤʠ ʽ ʪ. ʜ.). 

4 ɺʀʄʆɻʀ ɼʆ ʆʉʊɯʁʅʆʉʊɯ ʇʃɸɺʋʏʀʍ ʂʈɸʅɯɺ ɯ ʂʈɸʅʆɺʀʍ ʉʋɼɽʅ, ʇʆʅʊʆʅɯɺ, 

ɼʆʂɯɺ ʊɸ ʉʊʆʗʅʂʆɺʀʍ ʉʋɼɽʅ 

ʅʘʟʚʘ ʨʦʟʜʽʣʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: ç4 ɺʀʄʆɻʀ ɼʆ ʆʉʊɯʁʅʆʉʊɯ ʇʃɸɺʋʏʀʍ ʂʈɸʅɯɺ ɯ 

ʂʈɸʅʆɺʀʍ ʉʋɼɽʅ, ʇʆʅʊʆʅɯɺ, ʇʃɸɺʋʏʀʍ ɼʆʂɯɺ ʊɸ ʉʊʆʗʅʂʆɺʀʍ ʉʋɼɽʅè. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 4.1.1.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç4.1.1.1 ʎʝʡ ʧʽʜʨʦʟʜʽʣ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʫʜʥʘ ʽʟ 

ʩʣʦʚʝʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ Flʦʘt̔ng ʩranʝ ï ʧʣʘʚʢʨʘʥ ʽ ʉranʝ vʝssʝl ï ʢʨʘʥʦʚʝ ʫ ʩʠʤʚʦʣʽ ʢʣʘʩʫ (ʜʠʚ. 

2.2.60 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè).è. 

ɼʣʷ ʩʫʜʝʥ, ʢʽʣʽ ʷʢʠʭ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ (ʜʠʚ. 1.2.2 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè) ʘʙʦ ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʧʦʜʽʙʥʽʡ 

ʩʪʘʜʽʾ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2020 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʟʘʡʥʷʪʠʭ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ (ʜʠʚ. 

1.2.1 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè), ʘ ʪʘʢʦʞ ʜʦ ʩʫʜʝʥ, ʧʝʨʝʦʙʣʘʜʥʘʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ, ʥʘʚʝʜʝʥʽ ʚ 3.11.10 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ.è. 

ʇʽʜʨʦʟʜʽʣ 4.3 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: 

4.3 ʇʃɸɺʋʏɯ ɼʆʂʀ 

4.3.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

4.3.1.1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʫʜʥʘ ʽʟ ʩʣʦʚʝʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ Flʦʘt̔ng dʦʩk 

ï ʧʣʘʚʜʦʢ ʫ ʦʩʥʦʚʥʦʤʫ ʩʠʤʚʦʣʽ ʢʣʘʩʫ (ʜʠʚ. 2.2.60 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè), ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʟʘʭʠʱʝʥʠʭ ʚʦʜʘʭ. 

4.3.1.2 ɺ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʤʦʛʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʪʦʤʫ, ʱʦ ʧʣʘʚʫʯʠʡ 

ʜʦʢ ʤʘʻ ʜʦʩʪʘʪʥʶ ʷʢ ʧʦʧʝʨʝʯʥʫ, ʪʘʢ ʽ ʧʦʟʜʦʚʞʥʶ ʦʩʪʽʡʥʽʩʪʴ ʧʨʠ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

4.3.1.3 ʋʩʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʨʝʥʫ ʽ ʜʠʬʝʨʝʥʪʫ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ. 

4.3.1.4 ʈʦʟʨʘʭʫʥʢʠ ʦʩʪʽʡʥʦʩʪʽ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ ʫ ʥʝʧʦʰʢʦʜʞʝʥʦʤʫ ʩʪʘʥʽ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʩʫʚʦʨʽʰʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʚʧʣʠʚ ʨʽʜʢʠʭ ʚʘʥʪʘʞʽʚ. 

4.3.1.5 ʋʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʨʽʜʢʠʭ ʚʘʥʪʘʞʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.4.7. 

ʇʦʧʨʘʚʢʘ ʥʘ ʚʧʣʠʚ ʚʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʨʽʜʢʦʛʦ ʙʘʣʘʩʪʫ ʧʦʚʠʥʥʘ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʧʨʠ ʨʽʚʥʷʭ ʟʘʧʦʚʥʝʥʥʷ 

ʮʠʩʪʝʨʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʘʢʪʠʯʥʠʤ ʫ ʚʘʨʽʘʥʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

4.3.1.6 ɼʦʢʠ, ʷʢʽ ʟʘʟʥʘʣʠ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʩʪʽʡʥʽʩʪʴ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ. 

4.3.1.7 ɺʠʟʥʘʯʝʥʥʷ ʽ ʧʦʷʩʥʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʟʘʟʥʘʯʝʥʽ ʚ 3.16.1.2 ʯʘʩʪʠʥʠ ɯɯ ʽ 

ʚ 1.2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  14 

 

4.3.2 ɺʘʨʽʘʥʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

4.3.2.1 ʆʩʪʽʡʥʽʩʪʴ ʧʣʘʚʫʯʠʭ ʜʦʢʽʚ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠʩʷ ʟʘ ʪʘʢʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ:  

.1 ʇʣʘʚʫʯʠʡ ʜʦʢ ʟ ʩʫʜʥʘʤʠ ʥʘ ʜʦʢʦʚʠʭ ʦʧʦʨʥʠʭ ʧʨʠʩʪʨʦʷʭ (ʢʽʣʴʙʣʦʢʘʭ ʽ ʢʣʽʪʢʘʭ) ʟ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ 

ʢʽʣʴʙʣʦʢʽʚ ʥʘ ʨʽʚʥʽ ʚʦʜʠ. 

.2 ʇʣʘʚʫʯʠʡ ʜʦʢ ʟ ʩʫʜʥʘʤʠ ʥʘ ʜʦʢʦʚʠʭ ʦʧʦʨʥʠʭ ʧʨʠʩʪʨʦʷʭ (ʢʽʣʴʙʣʦʢʘʭ ʽ ʢʣʽʪʢʘʭ) ʟ ʧʘʣʫʙʦʶ ʧʦʥʪʦʥʘ 

ʜʦʢʫ (ʩʪʘʧʝʣʴ-ʧʘʣʫʙʠ) ʥʘ ʨʽʚʥʽ ʚʦʜʠ. 

.3 ʇʣʘʚʫʯʠʡ ʜʦʢ ʟ ʩʫʜʥʘʤʠ ʥʘ ʜʦʢʦʚʠʭ ʦʧʦʨʥʠʭ ʧʨʠʩʪʨʦʷʭ (ʢʽʣʴʙʣʦʢʘʭ ʽ ʢʣʽʪʢʘʭ), ʟ ʨʽʚʥʝʤ ʚʦʜʠ ʥʠʞʯʝ 

ʧʘʣʫʙʠ ʧʦʥʪʦʥʘ ʜʦʢʫ (ʩʪʘʧʝʣʴ-ʧʘʣʫʙʠ). 

.4 ʇʣʘʚʫʯʠʡ ʜʦʢ, ʧʦʚʥʽʩʪʶ ʟʘʥʫʨʝʥʠʡ ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʚʽʜ ʪʦʧ-ʧʘʣʫʙʠ. 

4.3.3 ʋʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ ʦʩʪʽʡʥʦʩʪʽ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ ʫ ʥʝʧʦʰʢʦʜʞʝʥʦʤʫ ʩʪʘʥʽ 

4.3.3.1 ʇʨʠ ʙʫʜʴ-̫ ʢʠʭ ʚʘʨʽʘʥʪʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 4.3.2 ʧʦʯʘʪʢʦʚʘ ʤʝʪʘʮʝʥʪʨʠʯʥʘ ʚʠʩʦʪʘ h0 

ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 1ʤ. 

4.3.3.2 ʂʫʪ ʢʨʝʥʫ ʧʣʘʚʫʯʦʛʦ ʜʦʢʫ, ʚʠʟʥʘʯʝʥʠʡ ʟʛʽʜʥʦ 4.3.4.1, ʧʨʠ ʜʠʥʘʤʽʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ 

ʢʨʝʥʫʚʘʣʴʥʦʤʫ ʤʦʤʝʥʪʽ ʚʽʜ ʪʠʩʢʫ ʚʽʪʨʫ ʚ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʽʰʠʭ ʫʤʦʚʘʭ ʜʦʢʫʚʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʜʦʧʫʩʪʠʤʦʛʦ ʢʫʪʘ ʥʘʭʠʣʝʥʥʷ ʜʣʷ ʜʦʢʦʚʠʭ ʢʨʘʥʽʚ ʫ ʥʝʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʘʙʦ 1,5 ʛʨʘʜʫʩʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʤʝʥʰʝ. 

4.3.3.3 ʂʫʪ ʢʨʝʥʫ ʧʣʘʚʫʯʦʛʦ ʜʦʢʫ, ʚʠʟʥʘʯʝʥʠʡ ʟʛʽʜʥʦ 4.3.4.2, ʧʨʠ ʩʪʘʪʠʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʢʨʝʥʫʚʘʣʴʥʦʤʫ 

ʤʦʤʝʥʪʽ ʄd, ʩʧʨʠʯʠʥʝʥʦʤʫ ʨʦʙʦʪʦʶ ʜʦʢʦʚʠʭ ʢʨʘʥʽʚ, ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,5 ʛʨʘʜʫʩʘ. 

4.3.3.4 ʂʫʪ ʜʠʬʝʨʝʥʪʫ ɣ, ʚʠʟʥʘʯʝʥʠʡ ʟʛʽʜʥʦ 4.3.4.3, ʧʨʠ ʩʪʘʪʠʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʜʠʬʝʨʝʥʪʫʶʯʦʤʫ 

ʤʦʤʝʥʪʽ ʚʽʜ ʜʽʾ ʤʘʩʠ ʢʨʘʥʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ ʧʨʠ ʩʘʤʦʤʫ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʚʠʧʘʜʢʫ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʘʚʫʯʦʤʫ ʜʦʢʫ, ʥʝ ʧʝʨʝʚʠʱʫʻ ʢʫʪʘ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʜʽʡʥʘ ʨʦʙʦʪʘ ʢʨʘʥʽʚ, 

ʘʙʦ ʢʫʪʘ ʚʭʦʜʫ ʩʪʘʧʝʣʴ-ʧʘʣʫʙʠ ʫ ʚʦʜʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʝʥʰʝ. 

4.3.3.5 ʂʨʽʤ ʪʦʛʦ, ʟʘʣʠʰʢʦʚʠʡ ʥʘʜʚʦʜʥʠʡ ʙʦʨʪ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 

.1 ʧʨʠ ʚʘʨʽʘʥʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 4.3.2.1.3 ʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʜʦ ʩʪʘʧʝʣʴ-ʧʘʣʫʙʠ 

ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,075ʤ; 

.2 ʧʨʠ ʚʘʨʽʘʥʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 4.3.2.1.4 ʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʜʦ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ ʙʘʰʪ 

ʜʦʢʫ (ʪʦʧ-ʧʘʣʫʙʠ) ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1,0ʤ. 

4.3.4 ʂʨʠʪʝʨʽʡ ʧʦʛʦʜʠ 

4.3.4.1 ʂʫʪ ʢʨʝʥʫ ʧʣʘʚʫʯʦʛʦ ʜʦʢʫ ʧʨʠ ʜʠʥʘʤʽʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʢʨʝʥʫʚʘʣʴʥʦʤʫ ʤʦʤʝʥʪʽ ʄɜ ʚʽʜ ʪʠʩʢʫ 

ʚʽʪʨʫ ʚ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʽʰʠʭ ʫʤʦʚʘʭ ʜʦʢʦʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʛʨʘʜ: 

s̔nɗ = ʄɜ/(9,81 Ā h Ā æ), (4.3.4.1) 

ʜʝ: Mv = 0,001 Ā pv Ā Av Ā z, ʢʅĀʤ; 

ʨv ï ʪʠʩʢ ʚʽʪʨʫ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 490ʇʘ; 

z ï ʚʽʜʩʪʘʥʴ ʮʝʥʪʨʫ ʧʘʨʫʩʥʦʩʪʽ ʚʽʜ ʧʣʦʱʠʥʠ ʜʽʶʯʦʾ ʚʘʪʝʨʣʽʥʽʾ, ʤ; 

ɸv ï ʧʣʦʱʘ ʧʘʨʫʩʥʦʩʪʽ, ʤ2, ʟʛʽʜʥʦ ʟ 1.4.6; 

æ - ʚʦʜʦʪʦʥʥʘʞʥʽʩʪʴ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ ʧʨʠ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʜʦʢʦʚʘʥʥʷ, ʪ; 

h ï ʚʠʧʨʘʚʣʝʥʘ ʧʦʯʘʪʢʦʚʘ ʤʝʪʘʮʝʥʪʨʠʯʥʘ ʚʠʩʦʪʘ (ʟ ʧʦʧʨʘʚʢʘʤʠ ʥʘ ʚʽʣʴʥʽ ʧʦʚʝʨʭʥʽ), ʤ. 

4.3.4.2 ʂʫʪ ʢʨʝʥʫ ʧʣʘʚʫʯʦʛʦ ʜʦʢʫ ʧʨʠ ʩʪʘʪʠʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʢʨʝʥʫʚʘʣʴʥʦʤʫ ʤʦʤʝʥʪʽ, ʩʧʨʠʯʠʥʝʥʦʤʫ 

ʨʦʙʦʪʦʶ ʜʦʢʦʚʠʭ ʢʨʘʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʛʨʘʜ: 

s̔nɗ = ʄd/(h Ā æ), (4.3.4.2) 

ʜʝ: ʄd = ×ʈ̔ Ā l̔, ʪʤ; 

ʈ̔ ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʢʦʞʥʦʛʦ ʜʦʢʦʚʦʛʦ ʢʨʘʥʘ ʟ ʦʜʥʦʛʦ ʙʦʨʪʘ, ʪ; 

l̔ ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʣʽʪ ʢʦʞʥʦʛʦ ʢʨʘʥʘ, ʚʠʤʽʨʷʥʠʡ ʚʽʜ ʦʩʽ ʩʠʤʝʪʨʽʾ ʜʦʢʘ, ʤ; 

h ̔  æ - ʜʠʚ. 4.3.4.1. 
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4.3.4.3 ʂʫʪ ʜʠʬʝʨʝʥʪʫ ʧʨʠ ʩʪʘʪʠʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʜʠʬʝʨʝʥʪʫʶʯʦʤʫ ʤʦʤʝʥʪʽ ʚʽʜ ʜʽʾ ʤʘʩʠ ʢʨʘʥʽʚ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ ʧʨʠ ʩʘʤʦʤʫ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʘʚʫʯʦʤʫ ʜʦʢʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʛʨʘʜ: 

ɣ = 57,3 Ā Mɣ/(æ Ā ʅ), (4.3.4.3) 

ʜʝ: Mɣ - ʜʠʬʝʨʝʥʪʫʶʯʠʡ ʤʦʤʝʥʪ ʚʽʜ ʜʽʾ ʤʘʩʠ ʢʨʘʥʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ ʧʨʠ ʩʘʤʦʤʫ 

ʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʘʚʫʯʦʤʫ ʜʦʢʫ, ʢʅĀʤ; 

ȹ ï ʚʦʜʦʪʦʥʥʘʞʥʽʩʪʴ, ʪ; 

ʅ - ʚʠʧʨʘʚʣʝʥʘ ʧʦʟʜʦʚʞʥʷ ʤʝʪʘʮʝʥʪʨʠʯʥʘ ʚʠʩʦʪʘ ʧʣʘʚʫʯʦʛʦ ʜʦʢʫ (ʟ ʧʦʧʨʘʚʢʦʶ ʥʘ ʚʽʣʴʥʽ ʧʦʚʝʨʭʥʽ), ʤ. 

4.3.5 ʅʘʜʚʦʜʥʠʡ ʙʦʨʪ 

4.3.5.1 ʅʘʜʚʦʜʥʠʡ ʙʦʨʪ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ 

ʇʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʚʦʜʦʶ ʚʩʽʭ ʙʘʣʘʩʪʥʠʭ ʪʘʥʢʽʚ ʥʠʞʯʝ ʧʘʣʫʙʠ ʙʝʟʧʝʢʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʽʪʨʷʥʠʭ 

ʧʦʜʫʰʦʢ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʘʥʢʽʚ ʽ ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʥʘ ʢʽʣʴʙʣʦʢʠ ʥʝ ʜʽʻ ʞʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʥʘʜʚʦʜʥʠʡ ʙʦʨʪ ʜʦʢʘ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʝ 1000ʤʤ ʽ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ 

ʧʣʘʚʫʯʦʩʪʽ ʥʘ ʚʠʧʘʜʦʢ ʚʠʧʘʜʢʦʚʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʚʦʜʦʶ ʦʜʥʦʛʦ ʚʽʜʩʽʢʫ ʚʠʱʝ ʧʘʣʫʙʠ ʙʝʟʧʝʢʠ. 

4.3.5.2 ʅʘʜʚʦʜʥʠʡ ʙʦʨʪ ʧʦʥʪʦʥʘ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ 

ʅʘʜʚʦʜʥʠʡ ʙʦʨʪ ʧʦʥʪʦʥʘ ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ, ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʩʫʜʥʦʤ ʟ ʤʘʩʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʜʝʜʚʝʡʪʫ 

ʧʣʘʚʫʯʦʛʦ ʜʦʢʘ, ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʝ: 

ï 300ʤʤ, ʚʠʤʽʨʷʥʦʛʦ ʚ ʦʩʽ ʩʠʤʝʪʨʽʾ ʧʦʥʪʦʥʘ, ʘ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ʧʨʦʚʦʜʠʪʠʩʷ ʧʨʠ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʜʦʢʦʚʠʭ ʢʨʘʥʽʚ, ʷʢʝ ʥʝ ʚʠʢʣʠʢʘʻ ʜʠʬʝʨʝʥʪʫ. 

ʇʨʠ ʜʠʬʝʨʝʥʪʽ, ʚʠʢʣʠʢʘʥʦʤʫ ʜʦʢʦʚʠʤʠ ʢʨʘʥʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʜʦʢʘ ʽ ʟʘʚʘʥʪʘʞʝʥʠʤʠ 

ʤʘʩʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʾʭ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʘʣʫʙʦʶ ʧʦʥʪʦʥʘ 

(ʩʪʘʧʝʣʴ-ʧʘʣʫʙʦʶ) (ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʙʽʯʥʽʡ ʩʪʽʥʮʽ) ʽ ʚʘʪʝʨʣʽʥʽʻʶ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 50ʤʤ. 

4.3.5.3 ɹʝʟʧʝʯʥʘ ʚʠʩʦʪʘ ʦʪʚʦʨʽʚ 

ɹʝʟʧʝʯʥʘ ʚʠʩʦʪʘ ʢʦʤʽʥʛʩʽʚ ʧʦʚʽʪʨʷʥʠʭ ʪʨʫʙ ʙʘʣʘʩʪʥʠʭ ʪʘʥʢʽʚ, ʱʦ ʟʘʢʽʥʯʫʶʪʴʩʷ ʥʠʞʯʝ ʪʦʧ-ʧʘʣʫʙʠ, 

ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 400 ʤʤ ʘʙʦ ʙʽʣʴʰʝ, ʚʠʤʽʨʷʥʠʭ ʚʽʜ ʛʨʘʥʠʯʥʦʾ ʣʽʥʽʾ ʟʘʥʫʨʝʥʥʷ. 

 

ʇʽʜʨʦʟʜʽʣ 4.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ:  

ç4.4 ʉʊʆʗʅʂʆɺɯ ʉʋɼʅɸ 

4.4.1 ʎʝʡ ʧʽʜʨʦʟʜʽʣ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʫʜʥʘ ʽʟ ʩʣʦʚʝʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ɺʝrth - ʩʦnnʝʩtʝd sh̔ ʨ ï 

ʩʪʦʷʥʢʦʚʝ ʫ ʩʠʤʚʦʣʽ ʢʣʘʩʫ (ʜʠʚ. 2.2.60 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ 

ʩʫʜʝʥè. 

4.4.2 ʆʩʪʽʡʥʽʩʪʴ ʩʪʦʷʥʢʦʚʦʛʦ ʩʫʜʥʘ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ, ʷʢʱʦ: 

 .1 ʤʝʪʘʮʝʥʪʨʠʯʥʘ ʚʠʩʦʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 2.3 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʧʘʜʢʽʚ 

ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʽʚ ʧʦ ʧʘʣʫʙʘʭ; 

 .2 ʢʫʪ ʢʨʝʥʫ ʧʨʠ ʜʽʾ ʚʽʪʨʦʚʦʛʦ ʢʨʝʥʫʚʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʬʦʨʤʫʣʦʶ (4.3.4.1), ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ. 

4.4.3 ʆʩʪʽʡʥʽʩʪʴ ʩʫʜʥʘ ʧʨʠ ʜʠʥʘʤʽʯʥʦ ʧʨʠʢʣʘʜʝʥʦʤʫ ʢʨʝʥʫʚʘʣʴʥʦʤʫ ʤʦʤʝʥʪʽ ʚʽʜ ʜʽʾ ʚʽʪʨʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʱʦʜʦ ʥʘʡʛʽʨʰʦʛʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʪʽʡʥʦʩʪʽ, ʚʘʨʽʘʥʪʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

4.4.4 ʗʢ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʙʝʨʝʪʴʩʷ ʢʫʪ ʚʭʦʜʫ ʫ ʚʦʜʫ ʢʨʦʤʢʠ ʧʘʣʫʙʠ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʫ ʯʠ ʦʙʥʦʩʽʚ 

ʘʙʦ ʢʫʪ ʚʠʭʦʜʫ ʟ ʚʦʜʠ ʩʝʨʝʜʠʥʠ ʩʢʫʣʠ ʘʙʦ 10Ü, ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʷʢʠʡ ʟ ʮʠʭ ʢʫʪʽʚ ʤʝʥʰʝ.è. 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1    

1.4.1.4 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

1.4.1.10 ɼʦʧʦʚʥʝʥʦ ʜʦʜʘʪʢʦʚʠʤʠ 

ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʧʣʘʥʽʚ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ 

  

ʈʦʟʜʽʣ 3    

3.2.6.8 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

6    

6.8.2.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʩʫʜʝʥ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ ʷʢ ʧʘʣʠʚʦ 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 

 

6.8.2.2 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʣʷ ʪʨʶʤʥʠʭ 

ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʘ 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 
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ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

1 ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

ʇʽʜʧʫʥʢʪ 1.4.1.4 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: çʇʦʞʝʞʥʽ ʢʨʘʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʥʫʤʝʨʦʚʘʥʽ.è. 

ʇʫʥʢʪ 1.4.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʧʫʥʢʪʦʤ 1.4.1.10 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç.10 ʧʝʨʝʣʽʢ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʨʦʥʫʤʝʨʦʚʘʥʠʭ ʦʪʚʦʨʽʚ (ʜʚʝʨʝʡ, ʣʶʢʽʚ, ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʦʪʚʦʨʽʚ), ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʨʠʪʽ ʧʝʨʝʜ 

ʚʠʧʫʩʢʦʤ ʚʦʛʥʝʛʘʩʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʨʠʤʽʱʝʥʥʷ, ʟʘʭʠʱʝʥʽ ʩʠʩʪʝʤʦʶ ʦʙôʻʤʥʦʛʦ ʧʦʞʝʞʦʛʘʩʽʥʥʷ.è. 

3 ʇʈʆʊʀʇʆɾɽɾʅɽ ʆɹʃɸɼʅɸʅʅʗ ɯ ʉʀʉʊɽʄʀ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.2.6.8 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: çʽ ʧʨʦʥʫʤʝʨʦʚʘʥʽ.è. 

6 ɺʀʄʆɻʀ ɼʆ ʇʈʆʊʀʇʆɾɽɾʅʆɻʆ ɿɸʍʀʉʊʋ ʉʇɽʎɯɸʃɯɿʆɺɸʅʀʍ ʉʋɼɽʅ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 6.8.2.1 ʟʘʤʽʥʝʥʠʡ ʥʘ ʥʦʚʠʡ: ç6.8.2.1 ɹʫʜʴ-ʷʢʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʩʣʫʞʘʪʴ ʤʝʞʘʤʠ ʞʠʪʣʦʚʠʭ 

ʽ ʩʣʫʞʙʦʚʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʦʩʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʰʣʷʭʽʚ ʚʠʭʦʜʫ ʥʘʟʦʚʥʽ ʽ ʤʘʰʠʥʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʟʚʝʨʥʝʥʽ ʚ 

ʙʽʢ ʧʘʣʠʚʥʠʭ ʮʠʩʪʝʨʥ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʢʣʘʩ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ A-60. 

ʇʝʨʝʢʨʠʪʪʷ ʢʣʘʩʫA-60 ʧʦʚʠʥʥʽ ʧʨʦʩʪʷʛʘʪʠʩʷ ʜʦ ʥʠʞʥʴʦʾ ʩʪʦʨʦʥʠ ʧʘʣʫʙʠ ʭʦʜʦʚʦʛʦ ʤʽʩʪʢʘ.  

ɼʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʧʨʠʡʥʷʪʥʦʶ 

ʚʚʘʞʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʦʙʤʝʞʫʚʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʟʚʝʨʥʝʥʘ ʚ ʙʽʢ ʧʘʣʠʚʥʦʾ ʮʠʩʪʝʨʥʠ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ 

ʽ ʚʽʜʦʢʨʝʤʣʝʥʘ ʤʽʥʽʤʘʣʴʥʦʶ ʚʽʜʩʪʘʥʥʶ, ʚʠʟʥʘʯʝʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɸʜʤʽʥʽʩʪʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ, ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʝʨʝʢʨʠʪʪʶ ʢʣʘʩʫ A60, ʽ 

ʧʨʠʡʥʷʪʥʠʤʠ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʪʘʢʦʞ ʧʨʦʤʽʞʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʧʣʦʟʘʭʠʩʪ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʠʤʽʱʝʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʚʠʤʦʛʠ: 

.1 ʜʣʷ ʥʘʬʪʦʚʠʭ ʪʘʥʢʝʨʽʚ ʽ ʪʘʥʢʝʨʽʚ-ʭʽʤʦʚʦʟʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ 

ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʽʟʦʣʷʮʽʷ ʢʣʘʩʫ A-60, ʥʝʦʙʭʽʜʥʘ ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʦʤ II-2/9.2.4. 2.5 ʂʦʥʚʝʥʮʽʾ ʉʆʃɸʉ, 

ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʪʘʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʘʣʠʚʥʘ ʮʠʩʪʝʨʥʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʚʘʥʪʘʞʥʽʡ ʟʦʥʽ ʚ ʥʦʩʦʚʽʡ ʯʘʩʪʠʥʽ ʚʽʜ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ, ʩʣʫʞʙʦʚʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʦʩʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ, ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ ʪʘ ʤʘʰʠʥʥʠʭ ʧʨʠʤʽʱʝʥʴ. ʄʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʞʠʪʪʽ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʟʘʭʠʩʪʫ ʧʝʨʝʛʦʨʦʜʦʢ ʙʣʦʢʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ; ʪʘ 

.2 ʜʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʷʢʱʦ ʚʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʚʠʢʠʜʠ ʛʘʟʫ ʟ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ ʧʘʣʠʚʘ ʥʝʤʦʞʣʠʚʽ, ʥʘʧʨʠʢʣʘʜ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʩʪʝʨʥʠ ʪʠʧʫ 

C, ʪʨʫʙʦʧʨʦʚʦʜʠ ʦʙʚ'ʷʟʢʠ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʦʙʚ'ʷʟʢʠ ʮʠʩʪʝʨʥʠ, ʟʘʭʠʩʪ 

ʢʣʘʩʫ A-60 ʥʝ ʧʦʪʨʽʙʥʠʡ. 

ʇʘʣʠʚʥʽ ʮʠʩʪʝʨʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʚʘʥʪʘʞʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʄʽʞʥʘʨʦʜʥʦʛʦ ʢʦʜʝʢʩʫ 

ʤʦʨʩʴʢʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ (IMDG Code), ʷʢʱʦ ʧʘʣʠʚʥʽ ʮʠʩʪʝʨʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʪʘʨʘ ʜʣʷ ʥʘʣʠʚʥʦʛʦ ʚʘʥʪʘʞʫ. ɼʣʷ ʮʽʣʝʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʮʴʦʛʦ ʂʦʜʝʢʩʫ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

ʨʦʟʜʽʣʝʥʥʷ, ʧʘʣʠʚʥʘ ʮʠʩʪʝʨʥʘ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʚʘʥʪʘʞʥʘ ʦʜʠʥʠʮʷ  

ʢʣʘʩʫ 2.1è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 6.8.2.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʧʦʧʝʨʝʜʥʻ ʨʝʯʝʥʥʷ, ʜʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ 

ʮʽʻʾ ʜʘʪʠ, ʪʨʶʤʥʝ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʢʦʬʝʨʜʘʤ, ʟʘ 

ʫʤʦʚʠ, ʱʦ: 

.1 ʮʠʩʪʝʨʥʘ ʪʠʧʫ ʉ ʥʝ ʨʦʟʪʘʰʦʚʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʤʘʰʠʥʥʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʢʘʪʝʛʦʨʽʾ ɸ ʘʙʦ 

ʽʥʰʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʟ ʚʠʩʦʢʦʶ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʦʶ; ʪʘ  

.2 ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʜʦ ʧʝʨʝʢʨʠʪʪʷ ɸ-60 ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʽʟʦʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʮʠʩʪʝʨʥʠ 

ʪʠʧʫ ʉ ʘʙʦ ʤʝʞʽ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʦʙʚ'ʷʟʢʠ ʮʠʩʪʝʨʥʠ, ʷʢʱʦ ʪʘʢʘ ʻ, ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 

900 ʤʤ. ɼʣʷ ʮʠʩʪʝʨʥ ʪʠʧʫ ʉ ʟ ʚʘʢʫʫʤʥʦʶ ʽʟʦʣʷʮʽʻʶ ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʽʟʦʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʟʥʘʯʘʻ 

ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ.è. 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 2    

2.10.1.2 ʇʫʥʢʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ: çʉʫʜʥʦ, ʱʦ 

ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 

ʩʽʯʥʷ 2026 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ 

ʜʘʪʠè 

ʈʝʟʦʣʶʮʽʷ ɯʄʆ 

MSC.567(109) 

 

2.10.2.3.4.5 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʧʘʣʠʚʥʠʭ 

ʮʠʩʪʝʨʥ ʟ ʧʨʠʡʤʘʣʴʥʠʤʠ 

ʢʦʣʦʜʷʟʷʤʠ 

ʈʝʟʦʣʶʮʽʷ ɯʄʆ 

MSC.567(109) 

 

ʈʦʟʜʽʣ 5    

5.10 ʈʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʽʜʨʦʟʜʽʣʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʚʘʣʽʚ 

ʟ̔ ʝʣʝʤʝʥʪʘʤʠ ʽʟ ʧʦʣʽʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
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ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

2 ɿɸɻɸʃʔʅɯ ɺʀʄʆɻʀ 

ʇʫʥʢʪ 2.10.1.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʉʫʜʥʦ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ 

ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2026 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʦʟʥʘʯʘʻ ʩʫʜʥʦ: 

.1 ʢʦʥʪʨʘʢʪ ʥʘ ʧʦʙʫʜʦʚʫ ʷʢʦʛʦ ʙʫʣʦ ʫʢʣʘʜʝʥʦ 1 ʩʽʯʥʷ 2026 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ; ʘʙʦ 

.2 ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʘʢʪʫ ʥʘ ʧʦʙʫʜʦʚʫ - ʢʽʣʴ ʷʢʦʛʦ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʘʙʦ ʷʢʝ ʧʝʨʝʙʫʚʘʣʦ ʥʘ ʧʦʜʽʙʥʽʡ 

ʩʪʘʜʽʾ ʧʦʙʫʜʦʚʠ 1 ʣʠʧʥʷ 2026 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ; ʘʙʦ 

.3 ʷʢʝ ʙʫʣʦ ʟʜʘʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 1 ʩʽʯʥʷ 2030 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ.è. 

ʅʫʤʝʨʘʮʽʷ ʧʫʥʢʪʽʚ 2.10.2.3.4.6 ʽ 2.10.2.3.4.7 ʟʘʤʽʥʝʥʘ ʥʘ 2.10.2.3.4.7 ʽ 2.10.2.3.4.8 ʚʽʜʧʦʚʽʜʥʦ. ʇʽʩʣʷ 

ʧʫʥʢʪʫ 2.10.2.3.4.5 ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 2.10.2.3.4.6 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç.4.6 ʅʘ ʩʫʜʥʘʭ, ʫ ʧʘʣʠʚʥʠʭ 

ʮʠʩʪʝʨʥʘʭ ʷʢʠʭ ʻ ʧʨʠʡʤʘʣʴʥʽ ʢʦʣʦʜʷʟʽ, ʜʥʦ ʢʦʣʦʜʷʟʷ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚ ʤʝʞʘʭ ʤʽʥʽʤʘʣʴʥʦʾ 

ʚʽʜʩʪʘʥʽ, ʟʘʟʥʘʯʝʥʦʾ ʚ ʧʫʥʢʪʽ 2.10.2.3.4.5, ʟʘ ʫʤʦʚʠ, ʱʦ ʪʘʢʽ ʢʦʣʦʜʷʟʽ ʤʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʤʘʣʠʡ ʨʦʟʤʽʨ, 

ʥʘʩʢʽʣʴʢʠ ʮʝ ʧʨʘʢʪʠʯʥʦ ʤʦʞʣʠʚʦ, ʘ ʛʣʠʙʠʥʘ ʾʭ ʚʠʩʪʫʧʫ ʟʘ ʥʘʩʪʠʣ ʧʦʜʚʽʡʥʦʛʦ ʜʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 25% 

ʚʠʩʦʪʠ ʧʦʜʚʽʡʥʦʛʦ ʜʥʘ ʘʙʦ 350ʤʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʤʝʥʰʝ;è. 

5 ɺɸʃʆʇʈʆɺʆɼʀ 

ʈʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 5.10 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çç5.10 ɺʘʣʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʟ 

ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

5.10.1 ɺʠʤʦʛʠ ʜʦ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʘʣʦʧʨʦʚʦʜʽʚ 

ʚʠʢʣʘʜʝʥʽ ʚ 6.12 ʯʘʩʪʠʥʽ XIII çʄʘʪʝʨʽʘʣʠè. 

5.10.2 ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʟʘʟʥʘʯʝʥʦʾ ʚ ʨʦʟʜʽʣʽ 4 ʯʘʩʪʠʥʠ ɯ çʂʣʘʩʠʬʽʢʘʮʽʷè, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ: 

- ʩʧʝʮʠʬʽʢʘʮʽʷ ʥʘ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʢʣʶʯʘʻ ʧʝʨʝʣʽʢ ʚʠʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʢʣʘʜ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʡʦʛʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

- ʢʝʨʽʚʥʠʡ ʜʦʢʫʤʝʥʪ ʟ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʢʣʘʜʫ ʘʨʤʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʟʚôʷʟʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʨʫʢʪʫʨʠ ʘʨʤʫʚʘʥʥʷ ʧʦ ʰʘʨʘʭ, ʱʽʣʴʥʦʩʪʽ ʫʢʣʘʜʘʥʥʷ (ʧʦʚʝʨʭʥʝʚʘ ʱʽʣʴʥʽʩʪʴ), 

ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ ʘʨʤʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʥʦʨʤʠ ʜʦʧʫʩʪʠʤʠʭ ʜʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʜʝʬʝʢʪʽʚ; 

- ʢʨʝʩʣʝʥʥʷ ʟ'ʻʜʥʘʥʴ ʜʝʪʘʣʝʡ ʟ ʇʂʄ ʟ ʤʝʪʘʣʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʠ ʤʽʮʥʦʩʪʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ 5.10.3. 

5.10.3 ʈʦʟʨʘʭʫʥʢʠ ʤʽʮʥʦʩʪʽ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 5.2, ʧʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʧʝʨʝʚʽʨʢʘ ʫʤʦʚ ʤʽʮʥʦʩʪʽ, ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʚôʷʟʝʡ. ʇʦʚʠʥʥʽ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʽ ʥʦʨʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʜʦʧʫʩʪʠʤʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʤʽʮʥʽʩʪʴ 

ʟ'ʻʜʥʘʥʴ ʜʝʪʘʣʝʡ ʟ ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʇʂʄ) ʟ ʤʝʪʘʣʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʥʝ ʥʠʞʯʘ 

ʟʘ ʤʽʮʥʽʩʪʴ ʟ'ʻʜʥʫʚʘʥʠʭ ʜʝʪʘʣʝʡ. ʊʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽ ʟʘʩʪʦʩʦʚʫʚʘʥʘ 

ʤʝʪʦʜʠʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʈʝʛʽʩʪʨʦʤ. 

5.10.4 ʋ ʜʦʢʫʤʝʥʪʘʭ ʚʠʨʦʙʥʠʢʘ ʜʝʪʘʣʝʡ ʚʘʣʦʧʨʦʚʦʜʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʘʟʘʥʽ: 

- ʜʦʧʫʩʪʠʤʽ ʪʘ ʥʝʜʦʧʫʩʪʠʤʽ ʜʝʬʝʢʪʠ, ʾʭ ʚʠʜʠ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʜʝʬʝʢʪʽʚ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

- ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʝʨʝʚʽʨʦʢ ʚʽʟʫʘʣʴʥʠʤ ʦʛʣʷʜʦʤ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʩʷʛʫ ʧʦʰʢʦʜʞʝʥʴ ʤʝʪʦʜʘʤʠ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʧʨʝʜʤʝʪ ʥʘʢʦʧʠʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʰʢʦʜʞʝʥʴ ʟʘ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦʚʠʥʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ, ʷʢ ʤʽʥʽʤʫʤ, ʦʜʠʥ ʨʘʟ ʥʘ 5 ʨʦʢʽʚ. 

5.10.5 ɺʘʣʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ 2.3.1, ʙʫʪʠ ʩʪʽʡʢʠʤʠ ʜʦ ʚʽʙʨʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʜʽʣʫ 9, ʙʫʪʠ ʚʦʣʦʛʦ- ʪʘ 

ʤʘʩʣʦʩʪʽʡʢʠʤʠ.è. 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 3    

3.1.1 ɺʠʢʣʘʜʝʥʘ ʥʦʚʘ ʨʝʜʘʢʮʽʷ 

ʚʠʟʥʘʯʝʥʥʷ çɿôʻʜʥʘʥʥʷè 

  

3.2.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʝʥʠʡ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

  

3.2.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʝʥʠʡ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

  

3.2.4 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʚʠʤʦʛʘʤʠ 

ʜʦ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

ʥʝʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

  

ʈʦʟʜʽʣ 12    

12.14.1.5 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʜʣʷ ʟʘʙʦʨʫ 

ʧʦʚʽʪʨʷ 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 

 

12.14.1.8 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʨʦʭʦʜʫ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʯʝʨʝʟ 

ʧʨʠʤʽʱʝʥʥʷ 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 

 

ʈʦʟʜʽʣ 13    

13.11.1.4 ɼʦʜʘʥʦ ʚʠʤʦʛʠ ʜʦ ʢʣʘʧʘʥʽʚ 

ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 
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ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

3 ʊʈʋɹʆʇʈʆɺʆɼʀ ɯɿ ʇʃɸʉʊʄɸʉ 

ɺ ʧʫʥʢʪʽ 3.1.1 ʚʠʟʥʘʯʝʥʥʷ çɿôʻʜʥʘʥʥʷ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çɿôʻʜʥʘʥʥʷ ï ʤʽʩʮʝ, ʚ ʷʢʦʤʫ ʜʚʽ 

ʪʨʫʙʠ ʘʙʦ ʪʨʫʙʠ ʽ ʬʽʪʠʥʛʠ ʟôʻʜʥʘʥʽ ʨʘʟʦʤ. ɿôʻʜʥʘʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʩʢʣʝʶʚʘʥʥʷʤ, ʥʘʢʣʘʜʝʥʥʷʤ 

ʙʘʥʜʘʞʥʠʭ ʩʪʨʽʯʦʢ ʽʟ ʩʧʦʣʫʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʟʚʘʨʶʚʘʥʥʷʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʣʘʥʮʽʚ ʪʦʱʦ.è. 

ʊʝʢʩʪʠ ʧʫʥʢʪʽʚ 3.2.1 ʽ 3.2.2 ʚʠʢʣʘʜʝʥʽ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: 

ç3.2.1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʫʩʽ ʪʨʫʙʦʧʨʦʚʦʜʠ, ʬʽʪʠʥʛʠ ʽ ʟôʻʜʥʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ 

ʧʣʘʩʪʤʘʩ. 

3.2.2 ɺʠʤʦʛʠ ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʛʥʫʯʢʽ ʽ ʤʝʪʘʣʝʚʽ ʟôʻʜʥʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʠʩʪʝʤʘʭ ʽʟ 

ʤʝʪʘʣʝʚʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ.è. 

ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.2.4 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.2.4 ʊʨʫʙʦʧʨʦʚʦʜʠ ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʽʣʴʢʠ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʯʠ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.è. 

12 ʉʀʉʊɽʄɸ ɺɽʅʊʀʃʗʎɯɰ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 12.14.1.5 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç12.14.1.5 ɼʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʦʪʚʦʨʠ ʜʣʷ ʟʘʙʦʨʫ ʧʦʚʽʪʨʷ ʚ ʟʘʢʨʠʪʽ ʥʝʙʝʟʧʝʯʥʽ 

ʧʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ, ʷʢʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʭ ʦʪʚʦʨʽʚ ʙʫʣʠ ʙ 

ʛʘʟʦʙʝʟʧʝʯʥʠʤʠ. ʆʪʚʦʨʠ ʜʣʷ ʟʘʙʦʨʫ ʧʦʚʽʪʨʷ ʚ ʟʘʢʨʠʪʽ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ, ʧʦʚʠʥʥʽ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʛʘʟʦʙʝʟʧʝʯʥʠʭ ʨʘʡʦʥʘʭ ʥʘ ʚʽʜʩʪʘʥʽ ʱʦʥʘʡʤʝʥʰʝ 1,5 ʤ ʚʽʜ ʤʝʞ ʙʫʜʴ-̫ ʢʦʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʨʘʡʦʥʫè. 

ʅʦʤʝʨʠ ʧʫʥʢʪʽʚ 12.14.1.8, 12.14.1.9, 12.14.1.10 ̔  12.14.1.11 ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʥʦʤʝʨʠ 12.14.1.9, 

12.14.1.10, 12.14.1.11.ʽ 12.14.1.12 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 12.14.1.8 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç 12.14.1.8 ɼʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ: 

.1 ʷʢʱʦ ʚʝʥʪʠʣʷʮʽʡʥʽ ʢʘʥʘʣʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʛʘʟʦʙʝʟʧʝʯʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʥʝʙʝʟʧʝʯʥʝ 

ʧʨʠʤʽʱʝʥʥʷ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʘʟʦʥʝʧʨʦʥʠʢʥʠʤʠ ʽ ʧʝʨʝʙʫʚʘʪʠ ʧʽʜ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʠʩʢʫ ʚ ʮʴʦʤʫ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ; ʽ 

.2 ʷʢʱʦ ʚʝʥʪʠʣʷʮʽʡʥʽ ʢʘʥʘʣʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʤʝʥʰ 

ʥʝʙʝʟʧʝʯʥʽ ʘʙʦ ʛʘʟʦʙʝʟʧʝʯʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʮʽ ʢʘʥʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʘʟʦʥʝʧʨʦʥʠʢʥʠʤʠ ʽ ʚ ʥʠʭ ʧʦʚʠʥʥʝ 

ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʨʦʟʨʽʜʞʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʭ ʘʙʦ ʛʘʟʦʙʝʟʧʝʯʥʠʭ ʧʨʠʤʽʱʝʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʪʨʫʙ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʧʨʠʤʽʱʝʥʥʷ ʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʤʝʥʰ 

ʥʝʙʝʟʧʝʯʥʽ ʘʙʦ ʛʘʟʦʙʝʟʧʝʯʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ, ʟʘ 

ʫʤʦʚʠ, ʱʦ ʚʦʥʠ ʻ ʩʫʮʽʣʴʥʦʟʚʘʨʥʠʤʠ ʽ ʩʧʨʦʝʢʪʦʚʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʜʽʣʫ 7 ʂʦʜʝʢʩʫ ʄɻʇ (IGF 

Code)è. 

13 ʇɸʃʀɺʅɸ ʉʀʉʊɽʄɸ 

ʅʦʤʝʨʠ ʧʫʥʢʪʽʚ 13.11.1.4 ̔  13.11.1.5 ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʥʦʤʝʨʠ 13.11.1.5 ̔  13.11.1.6 ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 13.11.1.4 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç13.11.1.4 ʅʘ ʩʫʜʥʘʭ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʢʣʘʧʘʥʠ ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ, ʱʦ 

ʚʠʧʫʩʢʘʶʪʴ ʨʽʜʠʥʫ ʘʙʦ ʛʘʟ ʽʟ ʩʠʩʪʝʤʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʩʢʠʜʘʥʥʷ ʚ ʧʘʣʠʚʥʽ 

ʮʠʩʪʝʨʥʠ, ʷʢʱʦ ʪʠʩʢ MARVS (Maximum Allowable Relief Valve Setting) ʚʽʜʧʦʚʽʜʥʠʭ ʮʠʩʪʝʨʥ ʥʠʞʯʠʡ 

ʟʘ ʪʦʡ, ʥʘ ʷʢʠʡ ʚʽʜʨʝʛʫʣʴʦʚʘʥʽ ʢʣʘʧʘʥʠ ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʧʫʥʢʪʫ 13.11.4.2, ʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ. ɺ ʷʢʦʩʪʽ 

ʘʣʴʪʝʨʥʘʪʠʚʠ ʚʦʥʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʩʢʠʜʘʥʥʷ ʚ ʛʘʟʦʚʠʧʫʩʢʥʠʡ ʩʪʦʷʢ, ʷʢʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʩʦʙʠ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ ʚ ʩʠʩʪʝʤʫ ʛʘʟʦʚʽʜʚʦʜʫ.è. 
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ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1    

1.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʝʥʦ ʥʦʚʠʤʠ 

ʚʠʟʥʘʯʝʥʥʷʤʠ: 

çɺʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠè, 

çɺʝʨʭʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ 

ʤʝʞʘè, çʅʠʞʥʷ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ ʤʝʞʘè 

  

ʈʦʟʜʽʣ 23    

23.2.3 ɺʥʝʩʝʥʽ ʟʤʽʥʠ ʟʛʽʜʥʦ ʈʝʟʦʣʶʮʽʾ 

IMO MSC.567(109) 

ʈʝʟʦʣʶʮʽʷ IMO 

MSC.567(109) 
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ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

1 ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ 1.2 ʜʦʧʦʚʥʝʥʦ ʥʦʚʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ:  

ç1.2.11 ɺʝʨʭʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ ʤʝʞʘ (ɺɺʄ) ï ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʙʫʭʦʚʦʩʪʽ, 

ʧʨʠ ʷʢʽʡ ʤʦʞʝ ʩʪʘʪʠʩʷ ʚʠʙʫʭ. 

1.2.14 ɺʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠ ï ʟʦʥʠ, ʚ ʷʢʠʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ ʘʪʤʦʩʬʝʨʘ ʤʦʞʝ ʜʦʩʷʛʪʠ ʪʘʢʦʛʦ ʨʽʚʥʷ, 

ʧʨʠ ʷʢʦʤʫ ʩʣʽʜ ʚʞʠʚʘʪʠ ʦʩʦʙʣʠʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʩʽʙ. ɺʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʽʟʥʽ ʟʦʥʠ ʥʘ ʧʽʜʩʪʘʚʽ ʯʘʩʪʦʪʠ ʽ ʪʨʠʚʘʣʦʩʪʽ ʧʨʠʩʫʪʥʦʩʪʽ ʚ 

ʥʠʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

1.2.28 ʅʠʞʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ ʤʝʞʘ (ʅɺʄ) ï ʤʽʥʽʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʙʫʭʦʚʦʩʪʽ, ʧʨʠ 

ʷʢʦʾ ʤʦʞʝ ʩʪʘʪʠʩʷ ʚʠʙʫʭ.è. 

23 ɺʀʄʆɻʀ ɼʆ ɽʃɽʂʊʈʀʏʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ʉʋɼɽʅ, ʗʂɯ ɺʀʂʆʈʀʉʊʆɺʋʖʊʔ 

ʇʈʀʈʆɼʅʀʁ ɻɸɿ, ʗʂ ʇɸʃʀɺʆ 

ʊʝʢʩʪ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 23.2.3 ʟʘʤʽʥʝʥʦ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: ç- ʜʣʷ ʩʫʜʝʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʨʘʡʦʥʠ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ ʘʙʦ ʥʘʧʽʚʟʘʢʨʠʪʽ 

ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʧʘʣʫʙʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ 3 ʤ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ ʚʠʭʽʜʥʠʭ ʦʪʚʦʨʽʚ ʧʘʣʠʚʥʦʾ ʮʠʩʪʝʨʥʠ, 

ʚʠʧʫʩʢʥʠʭ ʦʪʚʦʨʽʚ ʜʣʷ ʛʘʟʫ ʘʙʦ ʧʘʨʽʚ*, ʢʣʘʧʘʥʘ ʙʫʥʢʝʨʫʚʘʣʴʥʦʛʦ ʤʘʥʽʬʦʣʴʜʘ, ʽʥʰʠʭ ʧʘʣʠʚʥʠʭ 

ʢʣʘʧʘʥʽʚ, ʬʣʘʥʮʽʚ ʧʘʣʠʚʦʧʨʦʚʦʜʽʚ, ʚʠʧʫʩʢʥʠʭ ʦʪʚʦʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʧʨʠʤʽʱʝʥʴ ʟʦʥʠ 1 ʪʘ ʦʪʚʦʨʽʚ 

ʧʘʣʠʚʥʠʭ ʮʠʩʪʝʨʥ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʧʫʩʢ ʥʝʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʛʘʟʫ ʘʙʦ ʩʫʤʽʰʝʡ ʧʘʨʽʚ ʚʥʘʩʣʽʜʦʢ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ; 

*ʊʘʢʠʤʠ ʨʘʡʦʥʘʤʠ ʻ, ʥʘʧʨʠʢʣʘʜ, ʚʩʽ ʨʘʡʦʥʠ ʚ ʤʝʞʘʭ 3ʤ ʚʽʜ ʣʶʢʽʚ ʧʘʣʠʚʥʠʭ ʮʠʩʪʝʨʥ, ʦʪʚʦʨʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʙʦ ʤʽʨʥʠʭ ʪʨʫʙʦʢ ʧʘʣʠʚʥʠʭ ʮʠʩʪʝʨʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʠʧʫʩʢʥʠʭ ʦʪʚʦʨʽʚ ʜʣʷ 

ʧʘʨʽʚè.è; 

ʧʽʩʣʷ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ, ʯʝʪʚʝʨʪʠʡ ʘʙʟʘʮ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ççɼʣʷ ʩʫʜʝʥ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ 1 ʩʽʯʥʷ 2028 ʨʦʢʫ ʘʙʦ ʧʽʩʣʷ ʮʽʻʾ ʜʘʪʠ, ʨʘʡʦʥʠ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ ʘʙʦ 

ʥʘʧʽʚʟʘʢʨʠʪʽ ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʘʣʫʙʽ ʧʦʙʣʠʟʫ ʚʠʧʫʩʢʥʦʛʦ ʦʪʚʦʨʫ ʛʘʟʦʚʠʧʫʩʢʥʦʛʦ ʩʪʦʷʢʘ 

ʧʘʣʠʚʥʦʾ ʮʠʩʪʝʨʥʠ ʚ ʤʝʞʘʭ ʧʨʦʩʪʦʨʫ ʫ ʬʦʨʤʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʮʠʣʽʥʜʨʘ ʥʝʦʙʤʝʞʝʥʦʾ ʚʠʩʦʪʠ ʨʘʜʽʫʩʦʤ 

6ʤ ʟ ʮʝʥʪʨʦʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʦʪʚʦʨʫ, ʽ ʧʽʚʩʬʝʨʠ ʨʘʜʽʫʩʦʤ 6 ʤ ʧʽʜ ʮʠʤ ʦʪʚʦʨʦʤ. ʗʢʱʦ 

ʜʦʪʨʠʤʘʪʠʩʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʽʜʩʪʘʥʝʡ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʨʦʟʤʽʨʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʩʫʜʥʘ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʡʥʷʪʥʦʶ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʥʘ ʟʦʥʘ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ 50% ʅʄɺ (ʅʠʞʥʷ ʤʝʞʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʢʠ). ʈʦʟʤʽʨʠ ʟʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʤʝʥʰʠʤʠ ʟʘ ʟʘʟʥʘʯʝʥʽ ʫ ʪʨʝʪʴʦʤʫ ʘʙʟʘʮʽ ʚʠʱʝ, ʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʧʨʠʣʝʛʣʫ ʥʝʙʝʟʧʝʯʥʫ ʟʦʥʫ 2, 

ʨʦʟʤʽʨʠ ʷʢʦʾ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʟʥʘʯʝʥʠʤ ʫ ʧʝʨʰʦʤʫ ʘʙʟʘʮʽ 23.2.4è 

 



2025 24 

 

ʏɸʉʊʀʅɸ ʍɯɯɯ ʄɸʊɽʈɯɸʃʀ 

ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1    

1.4.3.2 ɺʥʝʩʝʥʽ ʫʪʦʯʥʝʥʥʷ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʪʽʚ ʚʠʛʦʪʦʚʣʶʚʘʯʘ 

  

ʈʦʟʜʽʣ 2    

2.2.10.1 ʋʪʦʯʥʝʥʦ ʧʘʨʘʤʝʪʨʠ ʧʨʦʢʘʪʫ ʧʨʠ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

  

2.2.10.5 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʤʝʪʦʜʠʢʦʶ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʉʊʆD ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʟʦʥʠ 

ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʤʝʪʘʣʫ ʰʚʘ 

  

2.2.10.6 ʇʫʥʢʪ ʘʥʫʣʶʻʪʴʩʷ   

2.2.10.11 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʤʝʪʦʜʠʢʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʫʧʠʥʢʠ ʢʨʠʭʢʠʭ 

ʪʨʽʱʠʥ ʩʪʘʣʝʚʦʛʦ ʣʠʩʪʦʚʦʛʦ 

ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʚʽʜ 50 ʜʦ 

100ʤʤ 

ʋɺ ʄɸʂʊ W31 

Rev.2 Dec 2019 + 

Rev.3 Mar 2023 

 

2.2.3.1 ʊʘʙʣʠʮʷ 2.2.3.1 ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʥʦʚʠʤ ʨʦʟʤʽʨʦʤ ʟʨʘʟʢʘ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʙʦʪʫ ʫʜʘʨʫ  

  

2.5.1.1 ɿʤʽʥʘ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʦ ʫʪʦʯʥʝʥʥʷʤ 

ʱʦʜʦ ʦʮʽʥʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʣʴʦʜʦʩʪʽʡʢʦʛʦ ʧʦʢʨʠʪʪʷ 

ɼʉʊʋ EN ISO 

12944-6 

 

2.5.6.5 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʮʽʥʢʠ 

ʢʘʪʦʜʥʦʛʦ ʚʽʜʰʘʨʫʚʘʥʥʷ ʪʘ 

ʚʝʣʠʯʠʥʠ ʢʘʪʦʜʥʦʛʦ 

ʚʽʜʰʘʨʫʚʘʥʥʷ 

  

2.5.7.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʦʚʝʨʭʥʽ 

ʚʠʧʨʦʙʫʚʘʥʦʤʫ ʧʦʢʨʠʪʪʽ ʟʨʘʟʢʘ 

  

2.5.7.2, 2.5.7.3 ɺʥʝʩʝʥʽ ʫʪʦʯʥʝʥʥʷ ʱʦʜʦ 

ʧʨʠʢʣʘʜʫ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʣʘʜʫ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ 

  

2.6.4 ɺʥʝʩʝʥʽ ʟʤʽʥʠ ʜʦ ʩʢʣʘʜʫ ʟʚʽʪʫ 

ʧʨʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

  

ʈʦʟʜʽʣ 3    

3.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʝʥʦ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

ɸʥʘʣʽʟ ʧʨʘʚʠʣ 

ʽʥʰʠʭ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ 

ʪʦʚʘʨʠʩʪʚ 

 

3.4 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ. ʇʽʜʨʦʟʜʽʣ 

ʜʦʧʦʚʥʝʥʦ ʚʠʤʦʛʘʤʠ ʜʦ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤ 

  

3.5.3.1 ɺʥʝʩʝʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʚʠʤʦʛ ʜʣʷ 

ʭʽʤʽʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʦʚʦʢ ʜʣʷ 

  



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  25 

 

ʩʪʘʣʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ  

3.7 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

ʋɺ ʄɸʂʊ W7 

(Rev.4 Feb 2022 

 

3.8 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

ʋɺ ʄɸʂʊ W8 

(Rev.3 Mar 2024), 

ʧ. 6.2, 6.4, 6.5 

 

3.12 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

ʋɺ ʄɸʂʊ W27 

(Corr.1 July 2020) + 

(Rev.3 Sep 2023) 

 

3.13 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.15 ʇʽʜʨʦʟʜʽʣ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

ɼʉʊʋ EN 12385-4, 

ɼʉʊʋ ISO 2408 

 

3.16 ʇʽʜʨʦʟʜʽʣ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ. ɺʠʤʦʛʠ ʜʦ 

ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʩʪʘʣʝʡ 

ʧʨʠʚʝʜʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

  

3.19 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ 

ʋɺ ʄɸʂʊ W31 

(Rev. 2 Dec 2019) 

 

ʈʦʟʜʽʣ 4 ʊʝʢʩʪ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ 

ʥʦʚ̔ʡ ʨʝʜʘʢʮʽʾ. ɼʦ ʨʦʟʜʽʣʫ ʜʦʜʘʥʽ 

ʚʠʤʦʛʠ ʜʣʷ ʪʨʫʙ ʪʘ ʚʠʣʠʚʢʽʚ ʽʟ 

ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

  

ʈʦʟʜʽʣ 5    

5.4 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʪʘ ʪʘʙʣʠʮʽ 

5.4.3.1 ʽ 5.4.3.2 ʧʨʠʚʝʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ 

  

ʈʦʟʜʽʣ 6    

6.5.3.1 ɿʤʽʩʪ ʪʘʙʣʠʮʽ ʟʤʽʥʝʥʠʡ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

ɼʉʊʋ EN ISO 

12944-6 

 

6.5.4.3, 6.5.4.5 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʧʦʨʷʜʢʫ   

6.5.4.4 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ˇʨʫʥʪʽʚ, ʷʢʽ 

ʥʝ ʚʠʜʘʣʷʶʪʴʩʷ ʧʝʨʝʜ 

ʟʚʘʨʶʚʘʥʥʷʤ 

  

6.12 ʈʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʧʽʜʨʦʟʜʽʣʦʤ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʚʘʣʦʧʨʦʚʦʜʽʚ 

  

6.13 ʈʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʽʜʨʦʟʜʽʣʦʤ 

ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʽʜʰʠʧʥʠʢʽʚ ʩʫʜʥʦʚʠʭ ʚʘʣʽʚ ʽ 

ʙʘʣʝʨʽʚ ʩʪʝʨʝʥ  

  

ʈʦʟʜʽʣ 7.1.3 ʈʠʩʫʥʦʢ 7.1.3-3 ʟʘʤʽʥʝʥʠʡ ʫ 

ʟʚôʷʟʢʫ ʽʟ ʫʪʦʯʥʝʥʥʷʤ ʨʦʟʤʽʨʽʚ 

ʣʘʥʢʠ ʙʝʟ ʨʦʟʧʽʨʢʠ 

  

ʈʦʟʜʽʣ 9    

9.2.3 ʋ ʪʘʙʣʠʮʽ 9.2.3-1 ʚʥʝʩʝʥʽ 

ʫʪʦʯʥʝʥʥʷ ʜʦ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʦʚʦʢ ʽ 

ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ  

  

9.4.2.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ 

  



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  26 

 

9.4.3.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ ʜʣʷ ʩʫʜʥʦʚʠʭ 

ʪʨʫʙʥʠʭ ʩʠʩʪʝʤ 

  

9.4.3.3 ʊʦ ʪʝʢʩʪʫ ʧʫʥʢʪʫ ʜʦʜʘʻʪʴʩʷ ʥʦʚʘ 

ʪʘʙʣʠʮʷ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʭʦʣʦʜʥʦʜʝʬʦʨʤʦʚʘʥʠʭ ʪʨʫʙ ʽʟ 

ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ 

  

ʈʦʟʜʽʣ 12 ʏʘʩʪʠʥʘ ʍɯɯɯ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʥʦʚʠʤ ʨʦʟʜʽʣʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʧʨʦʜʫʢʪʽʚ ʘʜʠʪʠʚʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

  



2025 27 

 

ʏɸʉʊʀʅɸ ʍɯɯɯ ʄɸʊɽʈɯɸʃʀ 

ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ 

1. ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 1.4.3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʋ ʨʘʟʽ ʧʦʩʪʘʚʢʠ ʤʘʪʝʨʽʘʣʫ 

ʪʽʣʴʢʠ ʟ ʩʝʨʪʠʬʽʢʘʪʘʤʠ ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʟʘʚʽʨʝʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʈʝʛʽʩʪʨʫ, ʬʦʨʤʘ ʽ ʡʦʛʦ ʟʤʽʩʪ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʈʝʛʽʩʪʨʦʤ ʽ ʧʦʢʫʧʮʝʤ.è. 

2. ʄɽʊʆɼʀ ɺʀʇʈʆɹʋɺɸʅʔ  

ʆʩʪʘʥʥʻ ʨʝʯʝʥʥʷ ʯʝʪʚʝʨʪʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 2.2.10.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʝ: çʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʟʘ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʦʰʠʨʝʥʥʷ ʜʦʩʷʛʥʝ ʪʦʚʱʠʥʠ 10ʤʤ ʽ ʤʝʥʰʝ, ʪʦ ʥʘʡʤʝʥʰʘ ʪʦʚʱʠʥʘ, ʜʦ ʷʢʦʾ 

ʧʦʰʠʨʶʻʪʴʩʷ ʩʭʚʘʣʝʥʥʷ ʈʝʛʽʩʪʨʫ, ʧʨʠʡʤʘʻʪʴʩʷ ʙʽʣʴʰʝ 10ʤʤ.è. 

ʇʫʥʢʪ 2.2.10.5 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç2.2.10.5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 

CTOD ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ (ɿʊɺ) ʽ ʤʝʪʘʣʫ ʰʚʘ. 

2.2.10.5.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. 

2.2.10.5.1.1 ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʢʦʥʪʨʦʣʴ ʚʠʜʫ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʪʨʽʱʠʥʠ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ. ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ CTOD (ʢʨʠʪʠʯʥʝ ʨʦʟʢʨʠʪʪʷ ʚʝʨʰʠʥʠ ʪʨʽʱʠʥʠ) ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ɿʘ CTOD ʧʨʠʡʤʘʻʪʴʩʷ ʨʦʟʨʘʭʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʦʜʥʘ ʟ ʥʘʩʪʫʧʥʠʭ ʚʝʣʠʯʠʥ ʨʦʟʢʨʠʪʪʷ 

ʪʨʽʱʠʥʠ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʟʥʘʯʝʥʠʤ ʚʠʜʦʤ ʾʾ ʧʦʰʠʨʝʥʥʷ: 

ŭʩ ð ʢʦʣʠ ʜʦ ʧʦʯʘʪʢʫ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ (ʢʨʠʭʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ) ʾʾ ʩʝʨʝʜʥʽʡ ʩʪʘʙʽʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʩʢʣʘʚ ʤʝʥʰʝ 0,2 ʤʤ; 

ŭu ð ʢʦʣʠ ʜʦ ʧʦʯʘʪʢʫ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ (ʢʨʠʭʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ) ʩʝʨʝʜʥʽʡ ʩʪʘʙʽʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʩʢʣʘʚ ʙʽʣʴʰʝ 0,2 ʤʤ; 

ŭάð ʢʦʣʠ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʤʘʢʩʠʤʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 

2.2.10.5.1.2 ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ CTOD ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʨʘʟʢʠ ʟ ʧʦʧʝʨʝʜʥʴʦ ʚʠʨʦʱʝʥʦʶ ʚʪʦʤʥʦʶ 

ʪʨʽʱʠʥʦʶ, ʷʢʽ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ ʧʨʠ ʟʘʜʘʥʽʡ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʪʨʘʚʝʨʩʠ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʚ 

ʤʝʞʘʭ (0,5 ī 1,5) ʄʇʘ 
̍ȟ

̒
 ʥʘ ʧʨʫʞʥʽʡ ʜʽʣʷʥʮʽ ʜʝʬʦʨʤʘʮʽʾ. ɿʨʘʟʢʠ ʥʘʚʘʥʪʘʞʫʶʪʴʩʷ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

(ʧʦʚʥʦʛʦ ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ) ʘʙʦ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʫʤʫ ʟʫʩʠʣʣʷ, ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ 

ʜʝʬʦʨʤʘʮʽʾ. 

2.2.10.5.2 ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ CTOD. 

2.2.10.5.2.1 ʇʨʦʙʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ CTOD ʧʦʚʠʥʥʽ ʚʽʜʙʠʨʘʪʠʩʷ ʟ ʤʽʩʮʷ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʟʪʷʛ ʽ ʫʜʘʨʥʠʡ ʚʠʛʠʥ. 

2.2.10.5.2.2 ʆʨʽʻʥʪʘʮʽʷ ʟʨʘʟʢʽʚ, ʷʢʱʦ ʽʥʰʝ ʥʝ ʚʢʘʟʘʥʦ, ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ 

ʥʘʧʨʷʤʦʢ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ ʟʙʽʛʘʚʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʦʩʪʘʥʥʴʦʛʦ ʧʨʦʢʘʪʫʚʘʥʥʷ (ʧʝʨʝʚʘʞʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ). 

2.2.10.5.2.3 ɼʦʟʚʦʣʷʻʪʴʩʷ ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʟʨʘʟʢʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ ʤʘʶʪʴ ʢʫʪʦʚʽ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʢʨʠʚʠʟʥʫ (ʥʘʧʨʠʢʣʘʜ, ʪʨʫʙʠ). ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʧʨʘʚʣʝʥʽ, ʧʨʠʯʦʤʫ 

ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ ʚʽʜ ʣʽʥʽʾ 

ʥʘʜʨʽʟʫ, ʘ ʟʦʥʘ ʥʘʜʨʽʟʫ ʥʝ ʧʦʚʠʥʥʘ ʟʘʟʥʘʚʘʪʠ ʜʝʬʦʨʤʘʮʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ. 

2.2.10.5.2.4 ɼʣʷ ʟʨʘʟʢʽʚ ʽʟ ʟʘʣʠʰʢʦʚʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʜʘʥʠʭ ʧʨʘʚʮʽ, ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʤʝʭʘʥʽʯʥʝ ʟʥʷʪʪʷ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. ʊʝʨʤʦʦʙʨʦʙʢʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʤʝʪʦʜ ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʷʪʪʷ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʣʦʢʘʣʴʥʦʤʫ ʩʪʠʩʥʝʥʥʽ 

ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʨʘʟʢʘ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟʦʥʽ ʚʝʨʰʠʥʠ ʥʘʜʨʽʟʫ, ʟ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʟʨʘʟʢʘ 

ʥʝ ʙʽʣʴʰʝ 0,5 % ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʫʘʥʩʦʥʠ ʜʦʩʪʘʪʥʴʦʾ 

ʧʣʦʱʽ, ʱʦʙ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʢʨʠʪʠ ʟʨʘʟʦʢ ʟʘ ʦʜʥʝ ʩʪʠʩʢʘʥʥʷ. ʇʦʢʨʠʪʪʷ ʚʝʨʰʠʥʠ ʥʘʜʨʽʟʫ ʦʙʦʚ'ʷʟʢʦʚʝ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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2.2.10.5.2.5 ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ɿʊɺ ʥʘʜʨʽʟ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʝʨʰʠʥʘ ʪʨʽʱʠʥʠ 

ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʜʦʚʞʠʥʽ ʾʾ ʬʨʦʥʪʫ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʚ ʰʘʨʽ, ʱʦ ʤʘʻ, ʽʤʦʚʽʨʥʦ, ʥʘʡʤʝʥʰʫ 

ʚ'ʷʟʢʽʩʪʴ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʚʘʨʶʚʘʥʥʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʰʚʘ (ʂ-

ʧʦʜʽʙʥʦʶ ʘʙʦ ʥʝʩʠʤʝʪʨʠʯʥʦʶ V-ʧʦʜʽʙʥʦʶ ʟʽ ʩʢʦʩʦʤ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʢʨʘʶ).  

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʭʚʘʣʝʥʠʡ ʈʝʛʽʩʪʨʦʤ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʧʨʠ ʮʴʦʤʫ ʟʚʘʨʶʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʽ 

ʧʦʛʦʥʥʽʡ ʝʥʝʨʛʽʾ ʟʚʘʨʶʚʘʥʥʷ. ʇʦʛʦʥʥʘ ʝʥʝʨʛʽʷ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ: 

- ʥʝ ʤʝʥʰʝ 35 ʢɼʞ/ʩʤ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ; 

- ʥʝ ʤʝʥʰʝ 50 ʢɼʞ/ʩʤ ʜʣʷ ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʥʘ ʚʠʩʦʢʠʭ ʧʦʛʦʥʥʠʭ ʝʥʝʨʛʽʷʭ. ʇʨʠ ʮʴʦʤʫ 

ʟʥʘʯʝʥʥʷ ʧʦʛʦʥʥʦʾ ʝʥʝʨʛʽʾ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽʡ, ʟʘʩʪʦʩʦʚʘʥʽʡ ʧʨʠ ʦʛʣʷʜʽ ʩʪʘʣʽ ʟ ʽʥʜʝʢʩʦʤ 

çWè. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʪʘʣʫ ɿʊɺ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʝʨʝʜʙʘʯʠʪʠ ʪʘʢʦʞ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʝʪʘʣʫ 

ʟʚʘʨʥʦʛʦ ʰʚʘ ʜʣʷ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ, ʟ ʚʠʢʦʥʘʥʥʷʤ ʥʘʜʨʽʟʫ ʚ ʤʝʪʘʣʽ 

ʰʚʘ ʥʘ ʚʽʜʩʪʘʥʽ ʚ ʤʝʞʘʭ 1 ʤʤ ʚʽʜ ʣʽʥʽʾ ʩʧʣʘʚʣʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʢʦʨʝʢʪʥʦʩʪʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʟʨʘʟʢʽʚ ʟ ʨʦʟʤʽʪʢʦʶ ʥʘʜʨʽʟʫ ʧʦ ʤʝʪʘʣʫ ɿʊɺ, ʷʢʱʦ 

ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʥʘ ʬʨʦʥʪʽ ʧʦʯʘʪʢʦʚʦʾ ʪʨʽʱʠʥʠ ʙʽʣʴʰ ʢʨʠʭʢʠʭ 

ʥʝʮʽʣʴʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ. 

ʇʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʨʦʟʤʽʪʢʠ ʽ ʚʠʢʦʥʘʥʥʷʤ ʥʘʜʨʽʟʫ ʥʘ ʟʨʘʟʢʫ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʪʨʘʚʣʝʥʥʷ ʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʣʫ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʗʢʱʦ ʽʥʰʽ ʚʢʘʟʽʚʢʠ ʚʽʜʩʫʪʥʽ, ʜʦʩʣʽʜʞʫʶʪʴ 

ʟʦʥʠ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʥʘʡʤʝʥʰʦʾ ʚ'ʷʟʢʦʩʪʽ, ʷʢʠʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ɿʊɺ-I ð ʟʦʥʫ ʥʘʡʙʽʣʴʰʦʾ ʚʝʣʠʯʠʥʠ 

ʟʝʨʝʥ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʝʛʨʽʚʫ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ, ʽ ɿʊɺ-II ð ʟʦʥʫ ʥʝʧʦʚʥʦʾ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʉʣʽʜ 

ʧʨʠʡʤʘʪʠ ʰʠʨʠʥʫ ʮʽʣʴʦʚʠʭ ʩʪʨʫʢʪʫʨ ʨʽʚʥʦʶ 0,5 ʤʤ, ʷʢʽ ʚʽʜʨʘʭʦʚʫʶʪʴʩʷ ʚʩʝʨʝʜʠʥʫ ɿʊɺ ʚʽʜ ʣʽʥʽʾ 

ʩʧʣʘʚʣʝʥʥʷ (ʜʣʷ ɿʊɺ-I) ʽ ʚʽʜ ʤʝʞʽ ʪʨʘʚʣʝʥʥʷ (ʜʣʷ ɿʊɺ-II).  

ɼʣʷ ʦʙʦʭ ʟʦʥ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʷʢ ʤʽʥʽʤʫʤ ʧʦ ʪʨʠ ʢʦʨʝʢʪʥʠʭ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʟ ʥʘʜʨʽʟʦʤ ʧʦ ɿʊɺ ʚ ʩʝʨʽʾ ʩʪʘʥʦʚʠʪʴ ʜʦ 12 ʥʘ ʦʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʯʘʩʪʠʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝ ʥʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʫʤʦʚʘʤ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʥʘʚʝʜʝʥʠʤ ʚ 2.2.10.5.5. 

2.2.10.5.2.6 ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘʜʨʽʟʫ ʧʦ ʣʽʥʽʾ ʩʧʣʘʚʣʝʥʥʷ ʘʙʦ ʙʫʜʴ-ʷʢʽʡ ʽʥʰʽʡ ʮʽʣʴʦʚʽʡ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʽ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʥʘʷʚʥʽʩʪʴ ʧʦ ʬʨʦʥʪʫ ʧʦʯʘʪʢʦʚʦʾ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ ʜʽʣʷʥʢʠ 

ʮʽʣʴʦʚʦʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʧʨʦʪʷʞʥʽʩʪʶ 15 % ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ, ʷʢʱʦ ʽʥʰʦʛʦ ʥʝ ʚʢʘʟʘʥʦ ʈʝʛʽʩʪʨʦʤ. ɼʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘʜʨʽʟʫ ʧʦ ʮʝʥʪʨʫ ʰʚʘ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʽʤ 70 % ʤʝʪʘʣʫ ʰʚʘ ʧʦ ʬʨʦʥʪʫ 

ʧʦʯʘʪʢʦʚʦʾ ʪʨʽʱʠʥʠ. 

2.2.10.5.3 ʊʠʧʠ ʟʨʘʟʢʽʚ. 

2.2.10.5.3.1 ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʨʘʟʢʠ ʪʘʢʠʭ ʪʠʧʽʚ: 

.1 ʟʨʘʟʢʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ ʪʨʠʪʦʯʢʦʚʠʡ ʚʠʛʠʥ; 

.2 ʟʨʘʟʢʠ ʢʦʤʧʘʢʪʥʽ ʥʘ ʧʦʟʘʮʝʥʪʨʦʚʝ ʨʦʟʪʷʛʥʝʥʥʷ; 

.3 ʟʨʘʟʢʠ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ ʪʨʠʪʦʯʢʦʚʠʡ ʚʠʛʠʥ. 

ʊʦʚʱʠʥʘ ʟʨʘʟʢʽʚ t ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 85 % ʥʘʪʫʨʥʦʾ ʪʦʚʱʠʥʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ. ɼʣʷ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 80 ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ t ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʘʪʫʨʥʦʶ ʪʦʚʱʠʥʦʶ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ S ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 15 %, ʘʣʝ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 50 %, ʱʦ ʧʦʚʠʥʥʦ 

ʩʧʨʠʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʚʝʣʠʯʠʥʫ 17ὰn(ὛὸÁC. 

2.2.10.5.3.2 ɿʨʘʟʢʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ t Ĭ (2t) ʥʘ ʪʨʠʪʦʯʢʦʚʠʡ ʚʠʛʠʥ ʻ ʦʩʥʦʚʥʠʤʠ. ɼʣʷ ʟʥʠʞʝʥʥʷ 

ʤʝʪʘʣʦʻʤʥʦʩʪʽ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʽ ʤʝʪʘʣʫ ʰʚʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧʘʢʪʥʽ ʟʨʘʟʢʠ ʟ ʪʦʚʱʠʥʦʶ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʥʘʪʫʨʥʦʾ 

ʪʦʚʱʠʥʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʟ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʫ: 25 ʤʤ, 50 ʤʤ, 75 ʤʤ, 100 ʤʤ. ɿ ʪʽʻʶ ʞ ʤʝʪʦʶ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʪʘʣʫ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʽ ʤʝʪʘʣʫ ʰʚʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʦʚʱʠʥʦʶ 40 ʤʤ ʽ ʙʽʣʴʰʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʘʟʢʠ ʥʘ ʪʨʠʪʦʯʢʦʚʠʡ ʚʠʛʠʥ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʪʠʥʫ t Ĭ t. 

2.2.10.5.4 ʆʙʣʘʜʥʘʥʥʷ, ʦʩʥʘʱʝʥʥʷ ʪʘ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ. 
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2.2.10.5.4.1 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʥʘʱʝʥʥʷ ʪʘ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʽ ʮʠʭ ʇʨʘʚʠʣ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʽ ʢʘʣʽʙʨʫʚʘʪʠʩʷ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʥʘ 

ʪʝ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ. 

2.2.10.5.4.2 ɺ ʷʢʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʦʛʽʜʨʘʚʣʽʯʥʽ ʘʙʦ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ, ʟ ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ 100 ʜʦ 3000 ʢʅ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʚʩʪʘʥʦʚʣʝʥʦʶ ʚ 2.2.10.5.1 ʽ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʙʽʣʴʰʝ Ñ0,1 % ʚʽʜ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ. ʉʠʩʪʝʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʠʢʣʘʜʝʥʦʾ ʩʠʣʠ ʽ ʨʝʻʩʪʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʚʠʥʥʽ ʜʦʟʚʦʣʷʪʠ ʨʦʙʠʪʠ ʟʘʧʠʩ ʜʽʘʛʨʘʤ: çʧʨʠʢʣʘʜʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ð ʨʦʟʢʨʠʪʪʷ ʙʝʨʝʛʽʚ ʥʘʜʨʽʟʫè. 

2.2.10.5.4.3 ʆʩʥʘʱʝʥʥʷ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʪʨʠʪʦʯʢʦʚʠʡ ʚʠʛʠʥ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʽ ʤʘʣʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʦʧʦʨʥʠʭ ʨʦʣʠʢʽʚ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʢʦʯʝʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɼʽʘʤʝʪʨ ʨʦʣʠʢʽʚ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 0,5 ʜʦ 1,0 

ʚʠʩʦʪʠ ʟʨʘʟʢʘ. 

2.2.10.5.4.4 ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʤʧʘʢʪʥʠʭ ʟʨʘʟʢʽʚ ( ʩʝʨʛʠ ʽ ʧʘʣʴʮʽ) ʧʦʚʠʥʥʽ ʜʦʧʫʩʢʘʪʠ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʨʘʟʢʘ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʜʣʷ ʯʦʛʦ ʟʘʟʦʨ ʤʽʞ ʟʨʘʟʢʦʤ ʽ ʚʥʫʪʨʽʰʥʽʤʠ ʧʦʚʝʨʭʥʷʤʠ ʩʝʨʛ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ ʜʦ 0,5 ð 1,0 ʤʤ, ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʘʣʴʮʽʚ ʧʨʠ 

ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʟʨʘʟʢʘ. 

2.2.10.5.4.5 ʇʦʭʠʙʢʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ1,5 Áʉ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʟ ʚʪʦʨʠʥʥʠʤʠ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʦʯʥʽʩʪʶ ʥʝ ʥʠʞʯʝ 0,5. 

2.2.10.5.4.6 ʈʦʟʢʨʠʪʪʷ ʙʝʨʝʛʽʚ ʪʨʽʱʠʥʠ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʙʘʟʦʶ ʚʽʜ 

5,0 ʜʦ 12,5 ʤʤ, ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ Ñ10 % ʜʦ Ñ50 % ʚʽʜ ʙʘʟʠ. 

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ1,5 % ʚʽʜ ʚʝʨʭʥʴʦʾ 

ʤʝʞʽ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

2.2.10.5.4.7 ɼʘʪʯʠʢ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʠʥʝʥ ʧʨʦʭʦʜʠʪʠ ʪʘʨʫʚʘʥʥʷ ʧʝʨʝʜ ʢʦʞʥʦʶ ʩʝʨʽʻʶ ʚʠʤʽʨʶʚʘʥʴ 

ʽʜʝʥʪʠʯʥʠʭ ʟʨʘʟʢʽʚ. ʗʢʱʦ ʜʘʪʯʠʢ ʜʦʙʨʝ ʽʟʦʣʴʦʚʘʥʠʡ ʚʽʜ ʟʨʘʟʢʘ, ʪʘʨʫʚʘʥʥʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʽʤ. 

ʇʦʭʠʙʢʘ ʪʘʨʫʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 0,003 ʤʤ. 

2.2.10.5.5 ʋʤʦʚʠ ʢʦʨʝʢʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ CTOD. 

2.2.10.5.5.1 ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ ʩʪʘʥʜʘʨʪʥʠʭ ʜʦʧʫʩʢʽʚ. 

2.2.10.5.5.2 ɺʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ ʜʦ ʚʠʩʦʪʠ ʟʨʘʟʢʘ ʧʦʚʠʥʥʦ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,45 

ʜʦ 0,55 ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʟʨʘʟʢʽʚ. 

2.2.10.5.5.3 ʄʽʥʽʤʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʙʽʣʴʰʝ ʟ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ: 1,3 

ʤʤ ʘʙʦ 2,5 % ʚʠʩʦʪʠ ʟʨʘʟʢʘ. 

2.2.10.5.5.4 ʈʽʟʥʠʮʷ ʤʽʞ ʜʚʦʤʘ ʙʫʜʴ-ʷʢʠʤʠ ʚʠʤʽʨʘʤʠ ʜʦʚʞʠʥʠ ʧʦʯʘʪʢʦʚʦʾ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 10 % ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ ʟʘ ʮʠʤʠ ʚʠʤʽʨʘʤʠ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʟʨʘʟʢʽʚ ʟʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʜʦʧʫʩʢ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ ʜʦ 20 %. 

ʇʨʠʤʽʪʢʘ: ɼʦʚʞʠʥʫ ʚʠʭʽʜʥʦʾ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ ʚʠʤʽʨʶʶʪʴ ʫ ʜʝʚ'ʷʪʠ ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʪʦʯʢʘʭ, ʢʨʘʡʥʽ ʟ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 0,01t ʚʽʜ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʨʘʟʢʘ ʚ ʤʽʩʮʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʪʷʞʢʠ ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

2.2.10.5.5.5 ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʤʝʪʘʣʫ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʥʘʷʚʥʽʩʪʴ ʧʦ 

ʬʨʦʥʪʫ ʧʦʯʘʪʢʦʚʦʾ ʚʪʦʤʥʦʾ ʪʨʽʱʠʥʠ ʜʽʣʷʥʢʠ ʮʽʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʪʷʞʥʽʩʪʶ 15 % ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʽʭ 

ʪʨʴʦʭ ʯʚʝʨʪʝʡ ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ. 

2.2.10.5.6 ɺʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ CTOD. 

2.2.10.5.6.1 ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ CTOD ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʽ ʤʝʪʘʣʫ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʜʣʷ ʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ ʢʦʨʝʢʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʞʦʜʝʥ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʝ 70 % ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʽ ʤʝʥʰʝ 50 % ʜʣʷ ʤʝʪʘʣʫ ʟʚʘʨʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  30 

 

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʧ'ʷʪʠ ʽ ʙʽʣʴʰʝ ʢʦʨʝʢʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʧʫʩʪʠʤʝ ʚʠʢʣʶʯʝʥʥʷ ʦʜʥʦʛʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʨʦʟʛʣʷʜʫ. ʈʝʰʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 70 % ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʽ ʤʝʥʰʝ 50 % ʜʣʷ ʤʝʪʘʣʫ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʇʨʠ ʥʝʚʠʢʦʥʘʥʥʽ ʮʠʭ ʫʤʦʚ ʟʘ ʚʝʣʠʯʠʥʫ CTOD ʧʨʠʡʤʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ, ʘʙʦ ʜʨʫʛʝ ʟʥʠʟʫ ʧʨʠ ʧ'ʷʪʠ ʽ ʙʽʣʴʰʝ ʢʦʨʝʢʪʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ. 

2.2.10.5.6.2 ʅʝʩʪʘʙʽʣʴʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʟʨʘʟʢʘ ʚʚʘʞʘʻʪʴʩʷ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ 

(ʧʨʦʩʢʘʢʫʚʘʥʥʷ ʪʨʽʱʠʥʠ) ʟʨʘʟʢʘ, ʧʨʠ ʷʢʦʤʫ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʘʜʽʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʙʽʣʴʰ ʥʽʞ ʥʘ 1 %.è. 

ʇʫʥʢʪ 2.2.10.6 ʘʥʫʣʶʻʪʴʩʷ. 

ʇ̔ ʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 2.2.11 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.2.11 ʄʝʪʦʜʠʢʘ 
ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʫʧʠʥʢʠ ʢʨʠʭʢʠʭ ʪʨʽʱʠʥ ʩʪʘʣʝʚʦʛʦ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʚʽʜ 

50 ʜʦ 100 ʤʤ. 

2.2.11.1 ʄʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʠʭʢʦʾ  

ʪʨʽʱʠʥʠ, ʂʩʘ. 

2.2.11.1.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʋ ʩʪʘʥʜʘʨʪʽ ISO 20064:2019* ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʚ'ʷʟʢʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ 

ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʠʭ ʟʨʘʟʢʽʚ ʟ ʛʨʘʜʽʻʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨ. 

ʇʨʠʤʽʪʢʘ: ISO 20064:2019  ʄʝʪʘʣʝʚʽ ʤʘʪʝʨʽʘʣʠ. ʉʪʘʣʴ. ʄʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ 

ʧʨʠ ʢʨʠʭʢʦʤʫ ʨʦʟʨʠʚʽ, Kca 

Metallic Materials. Steel. Method of Test for the Determination of Brittle Crac Arrest Toughness, Kca. 

ɺʠʤʦʛʘ 2.2.11.1 ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʨʦʮʝʜʫʨʫ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʩʪʘʣʽ 

ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʂʩʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ ʽ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʂʩʘ ʧʨʠ ʚʠʟʥʘʯʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʘʟʥʘʯʝʥʽʡ ʚ ISO 20064:2019. ɼʦʜʘʪʢʦʚʦ, ʮʽ ʚʠʤʦʛʠ 

ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜ ʦʮʽʥʢʠ ʂʩʘ ʥʘ ʣʠʩʪʽ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʴ ʢʦʨʧʫʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 50 ʤʤ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 100 ʤʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.2 ʽ 3.19. 

2.2.11.1.2 ʇʨʦʮʝʜʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʇʨʦʮʝʜʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʧʨʦʙʫʚʘʣʴʥʽ ʟʨʘʟʢʠ, ʤʝʪʦʜʠ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʣʴʤʫʚʘʥʥʷ, ʟʚʽʪʠ ʧʨʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʪʦʱʦ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʫ ISO 20064:2019. 

ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʧʦʤʽʞʥʠʡ ʤʝʭʘʥʽʟʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʦʜʘʪʢʘ D ʩʪʘʥʜʘʨʪʫ ISO 20064:2019, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʧʝʨʰʝ ʨʝʯʝʥʥʷ 

ʚ 2.4 ɼʦʜʘʪʢʘ B ʩʪʘʥʜʘʨʪʫ ISO 20064:2019 ʧʝʨʝʛʣʷʥʫʪʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ çʆʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ 

{ Kca/[K0 *exp(-cTcaK)]} ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʜʘʥʠʭè. 

2.2.11.2 ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʂʩʘ ʧʨʠ ʢʦʥʢʨʝʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. 

2.2.11.2.1 ʄʝʪʦʜ. 

ʄʝʪʦʜ ʧʨʦʚʝʜʝʥʥʷ ʩʝʨʽʾ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʂʩʘ ʧʨʠ ʢʦʥʢʨʝʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ Td 

ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ɼʦʜʘʪʢʫ B ʩʪʘʥʜʘʨʪʫ ISO 20064:2019. 

2.2.11.2.2 ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʧʨʦʢʩʠʤʘʮʽʷ ʧʨʷʤʠʤʠ ʚʽʜʨʽʟʢʘʤʠ ʛʨʘʬʽʢʘ ɸʨʨʝʥʽʫʩʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ Kca ʤʝʪʦʜʦʤ ʽʥʪʝʨʧʦʣʷʮʽʾ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ 2.2.11.2.2.1 ʽ 2.2.11.2.2.2. 

2.2.11.2.2.1 ʆʮʽʥʶʚʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ Kca (ʪʦʙʪʦ ï10 Áʉ) ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʚʝʨʭʥʴʦʶ ʽ ʥʠʞʥʴʦʶ ʤʝʞʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʣʴʤʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ Kca, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʮʽʥʶʚʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʥʝ ʥʠʞʯʝ 

ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ Kca (ʥʘʧʨʠʢʣʘʜ, 6000 ʅ/ʤʤ3/2 ʘʙʦ 8000 ʅ/ʤʤ3/2), ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.2.11.2.2.1. 
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ʈʠʩ.2.2.11.2.2.1 ʇʨʠʢʣʘʜ ʦʮʽʥʢʠ ʂʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -10Áʉ 

2.2.11.2.2.2 ʊʝʤʧʝʨʘʪʫʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʦʙʭʽʜʥʦʤʫ ʟʥʘʯʝʥʥʶ ʂʩʘ (ʥʘʧʨʠʢʣʘʜ, 6000 ʅ/ʤʤ3/2 ʘʙʦ 8000 

ʅ/ʤʤ3/2), ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʚʝʨʭʥʴʦʶ ʽ ʥʠʞʥʴʦʶ ʤʝʞʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʣʴʤʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʽʜʧʦʚʽʜʥʘ ʚʠʤʦʛʘʤ ʟʥʘʯʝʥʥʷ Kca ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʮʽʥʶʚʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ (ʪʦʙʪʦ ï10 Áʉ), ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.2.11.2.2.2. 

 

ʈʠʩ. 2.2.11.2.2.2 ʇʨʠʢʣʘʜ ʦʮʽʥʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʦʙʭʽʜʥʦʤʫ ʟʥʘʯʝʥʥʶ ʂʩʘ 

ʗʢʱʦ ʚʠʤʦʛʠ 2.2.11.2.2 ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʚʪʦʨʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʚʠʩʫʥʫʪʠʭ ʚʠʤʦʛ. 

2.2.11.3.1 ɺʠʤʦʛʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʽʟʦʪʝʨʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʣʴʤʫʚʘʥʥʷ 

ʪʨʽʱʠʥʠ (ʉɸʊ) 

2.2.11.3.1.1 ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 2.2.11.3 ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʥʶ, ʥʘʚʝʜʝʥʦʤʫ ʚ 3.19. 

2.2.11.3.1.2 ʇʦʣʦʞʝʥʥʷ 2.2.11.3 ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʤʝʪʦʜʠʢ ʪʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʽʟʦʪʝʨʤʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʛʘʣʴʤʫʚʘʥʥʷ ʪʨʽʱʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚ 

ʽʟʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚʘʭ ʽ ʚʩʪʘʥʦʚʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʣʴʤʫʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ (CAT).  

ɼʽʷ 2.2.11.3 ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 50 ʤʤ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 100 ʤʤ. 

2.2.11.3.1.3 ɼʘʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʚʠʧʨʦʙʫʚʘʥʦʤʫ ʟʨʘʟʢʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʮʽʥʮʽ. ʗʢʱʦ ʚ 2.2.11.3 ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʚʩʽ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ISO 20064:2019. 

2.2.11.3.1.4 ʋ ʪʘʙʣ.3.19.2.2.2 ʥʘʚʦʜʷʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʣʴʤʫʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʱʦ 

ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʣʴʤʫʚʘʥʥʷ ʪʨʽʱʠʥʠ (CAT). 

2.2.11.3.1.5 ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʥʘʜʘʪʠ ʈʝʛʽʩʪʨʫ ʤʝʪʦʜʠʢʫ ʚʠʧʨʦʙʫʚʘʥʴ 

ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ. 
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2.2.11.3.2.1 ɺʠʤʦʛʠ ʪʘʙʣ. .2.11.3.2.1 ʜʦʧʦʚʥʶʶʪʴ ISO 20064:2019, ʫ ʪʘʙʣʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʤʦʚʥʽ 

ʧʦʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʽʟʦʪʝʨʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʊʘʙʣʠʮʷ 2.2.11.3.2.1 ɼʦʜʘʪʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦʟʥʘʯʝʥʴ ʜʦ ISO 20064:2019 

ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʆʜ. ʚʠʤʽʨ. ɿʥʘʯʝʥʥʷ 

t ʤʤ ʊʦʚʱʠʥʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

L ʤʤ ɼʦʚʞʠʥʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

W ʤʤ ʐʠʨʠʥʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

aMN ʤʤ ɼʦʚʞʠʥʘ ʥʘʜʨʽʟʫ ʥʘ ʢʨʘʶ ʟʨʘʟʢʘ 

LSG ʤʤ 
ɼʦʚʞʠʥʘ ʢʘʥʘʚʢʠ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʚʽʜ ʢʨʘʶ ʟʨʘʟʢʘ. LSG ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʜʦʚʞʠʥʘ ʢʘʥʘʚʢʠ ʟ ʧʦʩʪʽʡʥʦʶ ʛʣʠʙʠʥʦʶ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʛʥʫʪʦʾ 

ʜʽʣʷʥʢʠ ʧʦ ʛʣʠʙʠʥʽ ʚ ʢʽʥʮʽ ʙʽʯʥʦʾ ʢʘʥʘʚʢʠ. 

dSG ʤʤ ɻʣʠʙʠʥʘ ʙʽʯʥʦʾ ʢʘʥʘʚʢʠ ʥʘ ʜʽʣʷʥʮʽ ʟ ʧʦʩʪʽʡʥʦʶ ʛʣʠʙʠʥʦʶ 

LEB-min ʤʤ ʄʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʤʽʞ ʢʨʘʻʤ ʟʨʘʟʢʘ ʽ ʧʝʨʝʜʥʴʦʶ ʯʘʩʪʠʥʦʶ ʟʦʥʠ 

ʧʦʚʪʦʨʥʦʛʦ ʧʣʘʚʣʝʥʥʷ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽʡ ʧʨʘʚʮʽ 

LEB-S1, -S2 ʤʤ 
ɼʦʚʞʠʥʘ ʤʽʞ ʢʨʘʻʤ ʟʨʘʟʢʘ ʽ ʧʝʨʝʜʥʴʦʶ ʯʘʩʪʠʥʦʶ ʟʦʥʠ ʧʦʚʪʦʨʥʦʛʦ 

ʧʣʘʚʣʝʥʥʷ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽʡ ʧʨʘʚʮʽ, ʷʢʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʦʙʦʭ 

ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʟʨʘʟʢʘ 

LLTG ʤʤ ɼʦʚʞʠʥʘ ʟʦʥʠ ʣʦʢʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʪʨʘʻʢʪʦʨʽʾ ʢʨʠʭʢʦʾ 

ʪʨʽʱʠʥʠ 

aarrest ʤʤ ɼʦʚʞʠʥʘ ʟʫʧʠʥʝʥʦʾ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ 

Ttarget Áʉ ɺʠʟʥʘʯʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ 

Ttest Áʉ ʇʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ 

Tarrest Áʉ ɺʠʟʥʘʯʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʛʘʣʴʤʫʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ ʚʠʤʦʛ 

 ᷃ ʅ/ʤʤ2 ʇʨʠʢʣʘʜʝʥʝ ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ Wxt 

SMYS ʅ/ʤʤ2 ɿʘʜʘʥʘ ʤʽʥʽʤʘʣʴʥʘ ʤʝʞʘ ʧʣʠʥʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ, ʱʦ 

ʧʽʜʣʷʛʘʻ ʦʛʣʷʜʫ 

CAT Áʉ ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʣʴʤʫʚʘʥʥʷ ʪʨʽʱʠʥʠ, ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ Tarrest, ʧʨʠ 

ʷʢʽʡ ʟʫʧʠʥʷʻʪʴʩʷ ʧʦʰʠʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ 

2.2.11.3.3 ɺʠʧʨʦʙʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. 

2.2.11.3.3.1 ɺʠʧʨʦʙʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʪʠʧʫ ʽ ʤʘʪʠ 

ʜʦʩʪʘʪʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʪʷʛ, ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 2/3 ʚʝʣʠʯʠʥʠ SMYS, 

ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʟʘʪʚʝʨʜʞʫʚʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ. 

2.2.11.3.3.2 ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʟʘʜʘʥʽʡ ʦʙʣʘʩʪʽ ʟʨʘʟʢʘ ʚ ʤʝʞʘʭ ʜʦʧʫʩʢʫ Ñ2 ÁC ʚʽʜʥʦʩʥʦ ʥʦʤʽʥʘʣʴʥʦʾ Ttarget. 

2.2.11.3.3.3 ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ: ʤʝʪʦʜ ʧʘʜʘʶʯʦʛʦ ʚʘʥʪʘʞʫ, 

ʧʥʝʚʤʦʤʦʣʦʪ ʘʙʦ ʪʨʠʤʘʯʽ ʜʣʷ ʧʦʜʚʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ. 

2.2.11.3.3.4 ɼʝʪʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʦʧʠʩʘʥʽ ʚ ISO 20064:2019. 

2.2.11.3.4 ɺʠʧʨʦʙʦʚʫʚʘʥʽ ʟʨʘʟʢʠ. 

2.2.11.3.4.1 ʋʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʠ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

2.2.11.3.4.1.2 ʈʦʟʤʽʨʠ ʟʨʘʟʢʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.2.11.3.4.1.2. ʐʠʨʠʥʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ W ʧʦʚʠʥʥʘ 

ʩʪʘʥʦʚʠʪʠ 500 ʤʤ. ɼʦʚʞʠʥʘ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ L ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠ 500 ʤʤ. 
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ʈʠʩ. 2.2.11.3.4.1.2 ʈʦʟʤʽʨʠ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʠ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʇʨʠʤʽʪʢʘ: ɿ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʪʦʥʢʠʡ ʥʘʜʨʽʟ, ʚʠʢʦʥʘʥʠʡ 

ʧʠʣʢʦʶ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʨʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,1 ʤʤ ʜʦ 1 ʤʤ. 

2.2.11.3.4.1.3 V-ʧʦʜʽʙʥʠʡ ʥʘʜʨʽʟ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʥʘ 

ʪʦʨʮʽ ʟʨʘʟʢʘ ʟ ʙʦʢʫ ʧʨʠʢʣʘʜʘʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʚʠʢʦʥʘʥʦʛʦ ʥʘʜʨʽʟʫ 

ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ 29 ʤʤ ʟ ʜʦʧʫʩʢʦʤ Ñ1 ʤʤ. 

2.2.11.3.4.1.4 ɺʠʤʦʛʠ ʜʦ ʙʽʯʥʠʭ ʢʘʥʘʚʦʢ ʚʩʪʘʥʦʚʣʝʥʽ ʚ 2.2.11.3.4.4. 

2.2.11.3.4.2 ɯʥʽʮʽʶʚʘʥʥʷ ʪʨʽʱʠʥʠ ʧʦʜʚʽʡʥʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ. 

2.2.11.3.4.2.1 ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʜʦʧʦʤʽʞʥʦʛʦ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʨʠʤʘʯʘ ʪʘ ʦʧʠʩ ʤʝʪʦʜʫ ʜʦʧʦʤʽʞʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ D ISO 20064:2019. 

2.2.11.3.4.2.2 ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʧʦʜʚʽʡʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ ʜʦʧʦʤʽʞʥʠʡ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʪʨʠʤʘʯ ʜʦʧʫʩʢʘʻʪʴʩʷ ʦʭʦʣʦʜʞʫʚʘʪʠ ʜʦ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʽʞ ʦʩʥʦʚʥʠʡ 

ʣʠʩʪ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ. 

2.2.11.3.4.3 ɺʠʢʦʥʘʥʥʷ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ. 

2.2.11.3.4.3.1 ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʪʚʦʨʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʦʙʣʘʩʪʴ 

ʦʢʨʠʭʯʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ (ʜʘʣʽ ð 

EBW) ʘʙʦ ʩʪʚʦʨʠʪʠ ʣʦʢʘʣʴʥʠʡ ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʠ.  

2.2.11.3.4.3.2 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ EBW ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽʡ 

ʪʨʘʻʢʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʚʠʭʽʜʥʦʾ ʪʨʽʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʧʦ ʦʩʴʦʚʽʡ ʣʽʥʽʾ ʟʨʘʟʢʘ ʚ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ V-

ʧʦʜʽʙʥʦʛʦ ʥʘʜʨʽʟʫ. 

2.2.11.3.4.3.3 ʅʝʦʙʭʽʜʥʦ ʜʦʩʷʛʪʠ ʧʦʚʥʦʛʦ ʧʨʦʧʣʘʚʣʝʥʥʷ ʟʨʘʟʢʘ ʧʦ ʚʩʽʡ ʪʦʚʱʠʥʽ ʚ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʧʣʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ EBW ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʟʨʘʟʢʘ, ʧʨʠ ʮʴʦʤʫ 

ʜʚʦʩʪʦʨʦʥʥʻ ʧʨʦʧʣʘʚʣʝʥʥʷ ʪʘʢʦʞ ʜʦʧʫʩʢʘʻʪʴʩʷ, ʷʢʱʦ ʧʦʪʫʞʥʦʩʪʽ EBW ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʚʥʦʛʦ ʧʨʦʧʣʘʚʣʝʥʥʷ ʰʣʷʭʦʤ ʟʚʘʨʶʚʘʥʥʷ ʪʽʣʴʢʠ ʟ ʦʜʥʦʛʦ ʙʦʢʫ. 

2.2.11.3.4.3.4 ɿʦʥʫ ʦʢʨʠʭʯʫʚʘʥʥʷ EBW ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʽʜʛʦʪʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʟʨʘʟʢʘ. 

2.2.11.3.4.3.5 ɿʦʥʘ ʦʢʨʠʭʯʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ EBW, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ. 

ʇʨʠʤʽʪʢʘ: ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʮʝʩ EBW ʤʦʞʝ ʙʫʪʠ ʥʝʩʪʘʙʽʣʴʥʠʤ ʥʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʧʨʦʮʝʩʫ. ʃʽʥʽʶ EBW 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʯʠʥʘʪʠ ʟ ʙʦʢʫ ʚʝʨʰʠʥʠ ʟʦʥʠ ʦʢʨʠʭʯʫʚʘʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʪʦʨʮʷ ʟʨʘʟʢʘ, ʟʙʽʣʴʰʫʶʯʠ ʧʦʪʫʞʥʽʩʪʴ 

ʟʚʘʨʶʚʘʥʥʷ ʘʙʦ ʨʫʭʘʶʯʠʩʴ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦ ʚ ʧʦʯʘʪʢʦʚʽʡ ʪʦʯʮʽ ʟʚʘʨʶʚʘʥʥʷ, ʟʙʝʨʽʛʘʶʯʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʦʮʝʩʫ EBW. 
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2.2.11.3.4.3.6 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ ʤʽʩʮʝʚʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ (LTG), ʤʽʞ ʚʝʨʰʠʥʦʶ ʚʠʢʦʥʘʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦ ʥʘʜʨʽʟʫ ʪʘ ʦʙʣʘʩʪʶ ʽʟʦʪʝʨʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜʪʨʠʤʫʶʪʴ ʟʘʜʘʥʠʡ ʣʦʢʘʣʴʥʠʡ ʛʨʘʜʽʻʥʪ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʩʣʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ LTG ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʫʪʚʦʨʝʥʥʷʤ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʧʨʦʪʝ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʠʡ ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ 

ʚʩʽʡ ʪʦʚʱʠʥʽ ʟʨʘʟʢʘ. 

2.2.11.3.4.4 ɹʽʯʥʽ ʥʘʜʨʽʟʠ. 

2.2.11.3.4.4.1 ɿ ʤʝʪʦʶ ʧʦʰʠʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʧʦ ʧʨʷʤʽʡ ʣʽʥʽʾ, ʚ ʦʙʣʘʩʪʽ ʢʨʠʭʢʦʩʪʽ ʥʘ ʙʽʯʥʽʡ 

ʧʦʚʝʨʭʥʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʙʽʯʥʽ ʥʘʜʨʽʟʠ. ɹʽʯʥʽ ʥʘʜʨʽʟʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, ʟʘʟʥʘʯʝʥʠʭ 

ʥʠʞʯʝ. 

2.2.11.3.4.4.2 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʟʨʘʟʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ EBW ʨʦʙʠʪʠ ʙʽʯʥʽ ʥʘʜʨʽʟʠ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ, 

ʦʩʢʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ EBW ʚʠʢʣʶʯʘʻ ʫʪʚʦʨʝʥʥʷ ʛʫʙ ʟʨʽʟʫ. ʆʜʥʘʢ ʷʢʱʦ ʥʘ ʟʨʘʟʢʫ ʟ ʚʠʣʦʤʦʤ ʯʽʪʢʦ 

ʚʠʜʥʦ ʛʫʙʠ ʟʨʽʟʫ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 1 ʤʤ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ, ʪʦʜʽ ʙʽʯʥʽ ʥʘʜʨʽʟʠ ʩʣʽʜ ʦʙʨʦʙʠʪʠ. 

2.2.11.3.4.4.3 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ LTG ʙʽʯʥʽ ʥʘʜʨʽʟʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ. 

ʅʘ ʦʙʦʭ ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʚʠʢʦʥʫʶʪʴ ʙʽʯʥʽ ʥʘʜʨʽʟʠ ʦʜʥʘʢʦʚʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ. 

2.2.11.3.4.4.4 ɼʦʚʞʠʥʘ ʙʽʯʥʦʛʦ ʥʘʜʨʽʟʫ LSG ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʦʶ ʟʘ ʧʦʚʥʫ ʜʦʚʞʠʥʫ ʥʝʦʙʭʽʜʥʦʾ ʦʙʣʘʩʪʽ 

ʦʢʨʠʭʯʫʚʘʥʥʷ. 

2.2.11.3.4.4.5 ʋ ʨʘʟʽ ʚʠʢʦʥʘʥʥʷ ʙʽʯʥʠʭ ʥʘʜʨʽʟʽʚ ʜʦʚʞʠʥʘ ʙʽʯʥʦʛʦ ʥʘʜʨʽʟʫ, ʨʘʜʽʫʩ ʚʝʨʰʠʥʠ ʽ ʢʫʪ ʨʦʟʢʨʠʪʪʷ 

ʥʝ ʢʦʥʪʨʦʣʶʶʪʴʩʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʧʦʷʚʫ ʛʫʙ ʟʨʽʟʫ ʪʦʚʱʠʥʦʶ 

ʙʽʣʴʰʝ 1 ʤʤ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʙʦʢʫ. ʇʨʠʢʣʘʜʠ ʨʦʟʤʽʨʽʚ ʙʽʯʥʦʾ ʢʘʥʘʚʢʠ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.2.2.11.3.4.4.5. 

 

ʈʠʩ. 2.2.11.3.4.4.5 ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʙʽʯʥʦʛʦ ʥʘʜʨʽʟʫ 

2.2.11.3.4.4.6 ɹʽʯʥʠʡ ʥʘʜʨʽʟ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙʨʦʙʣʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʜʨʽʟ ʧʦ ʛʣʠʙʠʥʽ ʧʦʩʪʫʧʦʚʦ 

ʟʚʫʞʫʚʘʚʩʷ, ʘ ʢʨʠʚʠʟʥʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʘʙʦ ʜʦʨʽʚʥʶʚʘʣʘ dSG. ɼʦʚʞʠʥʘ Lsg ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʚʞʠʥʘ 

ʥʘʜʨʽʟʫ ʟ ʧʦʩʪʽʡʥʦʶ ʛʣʠʙʠʥʦʶ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʛʥʫʪʦʾ ʜʽʣʷʥʢʠ ʧʦ ʛʣʠʙʠʥʽ ʚ ʾʾ ʢʽʥʮʽ. 

2.2.11.3.4.5 ʅʦʤʽʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ 

2.2.11.3.4.5.1 ʅʦʤʽʥʘʣʴʥʘ ʜʦʚʞʠʥʘ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʤʽʥʽʤʫʤ 150 ʤʤ. 

2.2.11.3.4.5.2 ɼʦʚʞʠʥʘ ʦʙʣʘʩʪʽ EBW ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ ʨʦʟʤʽʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʚʘʥʥʷ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ (ʜʠʚ. ʨʠʩ. 2.2.11.3.4.5.2): 

LEB-min ð ʤʽʞ ʢʨʘʻʤ ʟʨʘʟʢʘ ʽ ʧʝʨʝʜʥʽʤ ʢʨʘʻʤ EBW, LEBïs1 ʽ LEBïs2. 
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ʈʠʩ. 2.2.11.3.4.5.2 ɺʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ EBW 

2.2.11.3.4.5.3 ʄʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʤʽʞ ʢʨʘʻʤ ʟʨʘʟʢʘ ʽ ʣʽʥʽʻʶ ʩʧʣʘʚʣʝʥʥʷ EBW, LEB-min, ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʥʝ ʤʝʥʰʝ 150 ʤʤ. ʆʜʥʘʢ ʜʦʧʫʩʪʠʤʦ, ʷʢʱʦ LEB-min ʥʝ ʤʝʥʰʝ 150 ʤʤ ï 0,2t, ʜʝ t ð ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ. ʗʢʱʦ 

LEB-min ʤʝʥʰʝ 150 ʤʤ, ʧʨʠ ʟʥʘʭʦʜʞʝʥʥʽ Ttest ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ 

ʜʠʚ. 2.2.11.4.8.1.2). 

2.2.11.3.4.5.4 ɼʦʚʞʠʥʠ ʤʽʞ ʢʨʘʻʤ ʟʨʘʟʢʘ ʽ ʧʝʨʝʜʥʽʤ ʢʨʘʻʤ EBW ʥʘ ʦʙʦʭ ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʷʢ LEB-s1 ʽ LEB-s2. ʆʙʠʜʚʘ ʨʦʟʤʽʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 150 ʤʤ. 

2.2.11.3.4.5.5 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ LTG ʟʥʘʯʝʥʥʷ LLTG ʧʦʚʠʥʥʦ ʙʫʪʠ 150 ʤʤ ʽ ʙʽʣʴʰʝ. 

2.2.11.3.4.6 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʠʤʘʯʘ/ʰʪʠʬʪʦʚʦʛʦ ʬʽʢʩʘʪʦʨʘ ʽ ʧʨʠʚʘʨʶʚʘʥʥʷ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

ʜʦ ʪʨʠʤʘʯʽʚ. 

2.2.11.3.4.6.1 ʌʦʨʤʠ ʪʘ ʨʦʟʤʽʨʠ ʪʨʠʤʘʯʽʚ ʽ ʰʪʠʬʪʦʚʠʭ ʬʽʢʩʘʪʦʨʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʟʥʘʯʝʥʠʤ ʚ ISO 

20064:2019. ɼʝʬʦʨʤʘʮʽʷ ʟʨʘʟʢʘ ʧʽʩʣʷ ʚʘʨʽʥʥʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ISO 20064:2019. 

2.2.11.3.5 ʄʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴ. 

2.2.11.3.5.1 ʇʦʧʝʨʝʜʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2.2.11.3.5.1.1 ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ, ʤʦʞʥʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʧʦʧʝʨʝʜʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʅʘʧʨʫʞʝʥʥʷ ʧʨʠ ʧʨʠʢʣʘʜʝʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʦʟʨʘʭʫʥʢʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ. 

ʗʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʧʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʜʦ ʟʥʘʯʝʥʥʷ, ʚʠʱʦʛʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʧʣʠʚ ʥʘ ʟʨʘʟʦʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʱʦʾ ʟʘ 100 Áʉ, ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

2.2.11.3.5.2 ɺʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ 

2.2.11.3.5.2.1 ʇʣʘʥ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʽʟ ʚʢʘʟʽʚʢʦʶ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʨʤʦʧʘʨ ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 2.2.11.3.5.2. 

2.2.11.3.5.2.2 ʊʝʨʤʦʧʘʨʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʟ ʽʥʪʝʨʚʘʣʦʤ ʥʝ ʙʽʣʴʰʝ 50 

ʤʤ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʽ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦ ʮʝʥʪʨʫ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ (0,5W) ʚ ʤʝʞʘʭ Ñ100 

ʤʤ ʚʽʜ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʴʦʚʦʾ ʣʽʥʽʾ (ʜʠʚ. ʨʠʩ. 2.2.11.3.5.2.2). 
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ʈʠʩ. 2.2.11.3.5.2.2 ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʝʨʤʦʧʘʨ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

2.2.11.3.5.2.3 ʄʝʪʦʜ ʦʢʨʠʭʯʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ EBW. 

2.2.11.3.5.2.3.1 ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʧʘʨ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 0,7W ʧʦ ʰʠʨʠʥʽ ʽ ʧʦ ʜʦʚʞʠʥʽ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʧʫʩʢʫ Ñ 2 ÁC ʚʽʜ ʰʫʢʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ Ttarget. 

2.2.11.3.5.2.3.2 ʗʢʱʦ ʚʩʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʤʽʨʷʥʽ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 0,7W, ʩʢʣʘʣʠ ʟʥʘʯʝʥʥʷ Ttarget, 

ʦʪʨʠʤʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ ʧʨʦʪʷʛʦʤ ʷʢ ʤʽʥʽʤʫʤ 10 

+ 0,1t ʭʚʠʣʠʥ ʜʦ ʧʦʯʘʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʩʝʨʝʜʠʥʠ ʪʦʚʱʠʥʠ. 

2.2.11.3.5.2.3.3 ɼʦʧʫʩʢʘʻʪʴʩʷ ʣʦʢʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚʝʨʰʠʥʠ ʚʠʢʦʥʘʥʦʛʦ ʥʘʜʨʽʟʫ ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ 

ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʣʦʢʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʧʦʨʫʰʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʜʦʩʷʛʥʫʪʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 0,7W. 

2.2.11.3.5.2.4 ʄʝʪʦʜ ʦʢʨʠʭʯʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ LTG. 

2.2.11.3.5.2.4.1 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ LTG, ʢʨʽʤ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 

2.2.11.3.5.2.2, ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʚʝʨʰʠʥʽ ʚʠʢʦʥʘʥʦʛʦ ʥʘʜʨʽʟʫ A0 ʽ B0. 

ʇʦʣʦʞʝʥʥʷ ʪʝʨʤʦʧʘʨ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ LTG ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.2.11.3.5.2.4.1. 
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ʈʠʩ. 2.2.11.3.5.2.4.1 ɿʦʙʨʘʞʝʥʥʷ ʦʙʣʘʩʪʽ LTG ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʪʝʨʤʦʧʘʨʠ A0 

2.2.11.3.5.2.4.2.4.2 ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʧʘʨ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 0,7W ʧʦ ʰʠʨʠʥʽ ʽ ʧʦ 

ʜʦʚʞʠʥʽ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʧʫʩʢʫ Ñ 2ÁC ʚʽʜ ʰʫʢʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ Ttarget. ʇʨʠ 

ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʤʽʨʷʥʘ ʚ ʪʦʯʮʽ 0,3W (ʤʽʩʮʝ ʫʩʪʘʥʦʚʢʠ ʪʝʨʤʦʧʘʨ A3 ʽ B3), ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʠʞʯʦʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.2.11.3.5.2.4.6. 

2.2.11.3.5.2.4.3 ʗʢʱʦ ʚʩʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʤʽʨʷʥʽ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 0,7W, ʜʦʩʷʛʣʠ ʟʥʘʯʝʥʥʷ Ttarget, 

ʦʪʨʠʤʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ ʧʨʦʪʷʛʦʤ ʷʢ ʤʽʥʽʤʫʤ  

10 + 0,1t ʭʚ ʜʦ ʧʦʯʘʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʩʝʨʝʜʠʥʠ ʪʦʚʱʠʥʠ. 

2.2.11.3.5.2.4.4 ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ LTG ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʛʫʣʶʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʤʽʩʮʝʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚ 

ʦʙʣʘʩʪʽ ʚʝʨʰʠʥʠ ʥʘʜʨʽʟʫ. ʂʨʠʚʘ ʪʝʤʧʝʨʘʪʫʨ LTG ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʤʽʨʷʥʽ ʚ ʪʦʯʢʘʭ ʟ A0 

ʧʦ A3, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.2.11.3.5.2.4.4. 

 

ʈʠʩ. 2.2.11.3.5.2.4.4 ʂʨʠʚʘ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʦʙʣʘʩʪʽ LTG 

2.2.11.3.5.2.4.5 ʆʙʣʘʩʪʴ LTG ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʜʽʻʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʨʴʦʭ ʦʙʣʘʩʪʷʭ: ʟʦʥʘ I, ʟʦʥʘ II ʽ ʟʦʥʘ 

III. ɼʦʧʫʩʪʠʤʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʢʦʞʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʢʘʟʘʥʠʡ ʚ ʪʘʙʣ.2.2.11.3.5.2.4.5. 

ʊʘʙʣʠʮʷ 2.2.11.3.5.2.4.5 ɼʦʧʫʩʪʠʤʠʡ ʜʽʘʧʘʟʦʥ LTG 

ʆʙʣʘʩʪʴ ɺ̔ʜʩʪʘʥʴ ʚʜ̔ ʢʨʘʶ ɼʦʧʫʩʪʠʤʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 

ɿʦʥʘ ɯ 29ʤʤ õ 50ʤʤ 2,00Áʉ/ʤʤõ2,3Áʉ/ʤʤ 

ɿʦʥʘ ɯɯ 50ʤʤ õ100ʤʤ 0,25Áʉ/ʤʤõ 0,60Áʉ/ʤʤ 

ɿʦʥʘ ɯɯɯ1 100ʤʤ õ150ʤʤ 0,10Áʉ/ʤʤõ 0,20Áʉ/ʤʤ 

1ɿʦʥʘ ɯɯɯ ʦʙʦʚ'ʷʟʢʦʚʘ 

2.2.11.3.5.2.4.6 ʊʝʤʧʝʨʘʪʫʨʘ, ʚʠʤʽʨʷʥʘ ʚ ʦʙʣʘʩʪʷʭ: A2; B2 ʽ A3; B3, ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ 

ʫʤʦʚʘʤ: 

T ʧʨʠ A3, T ʧʨʠ B3 < Ttarget ï 2 ÁC; 

T ʧʨʠ A2 < T ʧʨʠ A3 ï 5 ÁC; 

T ʧʨʠ B2 < T ʧʨʠ B3 ï 5 ÁC. 

2.2.11.3.5.2.4.7 ɺʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨ T ʧʨʠ A0 ʽ T ʧʨʠ A1 ʥʝ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ T ʧʨʠ A3 ʽ T 

ʧʨʠ A2 ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʚʠʱʝ. ʊʝ ʩʘʤʝ ʩʧʨʘʚʝʜʣʠʚʦ ʽ ʜʣʷ ʧʦʚʝʨʭʥʽ ɺ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʟʨʘʟʢʘ, ʱʦ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ ʫʜʘʨʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʤʤ 
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2.2.11.3.5.2.4.8 ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʯʢʘʭ A0; B0 ʧʦ A3; B3 ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʜʦ ʧʦʯʘʪʢʫ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʋ ʪʘʙʣ. 2.2.11.3.5.2.4.5 ʥʘʚʦʜʷʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʨʴʦʭ 

ʦʙʣʘʩʪʷʭ: ʟʦʥʽ I, ʟʦʥʽ II ʽ ʟʦʥʽ III ʚ ʦʙʣʘʩʪʽ LTG. 

2.2.11.3.5.2.4.9 ʇʽʩʣʷ ʚʠʪʨʠʤʢʠ ʧʨʦʪʷʛʦʤ ʷʢ ʤʽʥʽʤʫʤ 10 + 0,1t ʭʚʠʣʠʥ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʢʨʠʚʘ 

ʪʝʤʧʝʨʘʪʫʨ ʫ ʚʠʱʝʟʘʟʥʘʯʝʥʽʡ ʦʙʣʘʩʪʽ LTG, ʱʦʙ ʜʦʤʦʛʪʠʩʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 

ʩʝʨʝʜʠʥʠ ʪʦʚʱʠʥʠ, ʧʝʨʰ ʥʽʞ ʧʨʠʩʪʫʧʘʪʠ ʜʦ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ. 

2.2.11.3.5.2.4.10 ʂʨʠʪʝʨʽʾ LTG ʫ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʘʙʣ.2.2.11.3.5.2.4.5 ʥʘ ʧʽʜʩʪʘʚʽ 

ʚʠʤʽʨʷʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʪʦʯʢʘʭ ʟ A0 ʧʦ A3. 

2.2.11.3.5.2.5 ʄʝʪʦʜ ʦʢʨʠʭʯʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʟ ʽʥʽʮʽʶʚʘʥʥʷʤ ʪʨʽʱʠʥʠ ʧʦʜʚʽʡʥʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ 

ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ. 

2.2.11.3.5.2.5.1 ʇʦʨʷʜʦʢ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʾʾ ʚʠʪʨʠʤʢʠ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʚʽʜʧʦʚʽʜʘʻ 

2.2.11.3.5.2.3 ʘʙʦ 2.2.11.3.5.2.4 ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ. 

2.2.11.3.5.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ. 

2.2.11.3.5.3.1 ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʩʣʽʜ ʚʠʙʨʘʪʠ ʙʘʞʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʴ Ttarget. 

2.2.11.3.5.3.2 ʇʦʨʷʜʦʢ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʦʧʠʩʘʥʦʤʫ ʚ ISO 20064:2019, ʟʘ ʚʠʥʷʪʢʦʤ 

ʪʦʛʦ, ʱʦ ʧʨʠʢʣʘʜʝʥʘ ʥʘʧʨʫʛʘ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 2/3 ʚʽʜ SMYS ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʩʦʨʪʫ ʩʪʘʣʽ. 

2.2.11.3.5.3.3 ʇʝʨʝʜ ʫʪʚʦʨʝʥʥʷʤ ʪʨʽʱʠʥʠ ʚʠʧʨʦʙʫʚʘʥʠʡ ʟʨʘʟʦʢ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʠʤʘʪʠ ʧʽʜ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʤ ʘʙʦ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʪʷʛʦʤ ʷʢ ʤʽʥʽʤʫʤ 30 ʩ. 

2.2.11.3.5.3.4 ɯʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʣʠʢʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʜʘʨʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ ʚʽʜ ʜʦʧʦʤʽʞʥʦʛʦ ʫʪʨʠʤʫʚʘʯʘ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʜʫʪʴ ʟʘʬʽʢʩʦʚʘʥʽ 

ʚʩʽ ʚʠʤʽʨʷʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʨʠʢʣʘʜʝʥʝ ʟʫʩʠʣʣʷ. 

2.2.11.3.6 ɺʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʪʘ ʾʭ ʦʮʽʥʢʘ. 

2.2.11.3.6.1 ɯʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʫ. 

2.2.11.3.6.1.1 ʋ ʨʘʟʽ, ʷʢʱʦ ʢʨʠʭʢʘ ʪʨʽʱʠʥʘ ʙʫʣʘ ʽʥʽʮʽʡʦʚʘʥʘ ʩʘʤʦʚʽʣʴʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʧʨʠʢʣʘʜʝʥʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʟʫʩʠʣʣʷ ʘʙʦ ʜʦ ʪʦʛʦ, ʷʢ ʩʧʣʠʚʝ ʟʘʜʘʥʠʡ ʯʘʩ ʚʠʪʨʠʤʢʠ ʧʽʜ ʚʠʧʨʦʙʫʚʘʣʴʥʠʤ ʟʫʩʠʣʣʷʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.1.2 ʋ ʨʘʟʽ, ʷʢʱʦ ʢʨʠʭʢʘ ʪʨʽʱʠʥʘ ʫʪʚʦʨʶʻʪʴʩʷ ʤʠʤʦʚʽʣʴʥʦ ʙʝʟ ʚʧʣʠʚʫ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʘʙʦ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ ʚʽʜ ʜʦʧʦʤʽʞʥʦʛʦ ʫʪʨʠʤʫʚʘʯʘ, ʘʣʝ ʧʽʩʣʷ ʚʠʪʨʠʤʢʠ ʧʽʜ ʚʠʧʨʦʙʫʚʘʣʴʥʠʤ 

ʟʫʩʠʣʣʷʤ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʽʮʽʶʚʘʥʥʷ ʪʨʽʱʠʥʠ ʚ ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʚʚʘʞʘʶʪʴʩʷ ʜʦʩʪʦʚʽʨʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʪʨʘʻʢʪʦʨʽʾ ʪʨʽʱʠʥʠ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʨʫʡʥʫʚʘʥʥʷ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʢʨʝʤʦ. 

2.2.11.3.6.2 ʇʝʨʝʚʽʨʢʘ ʪʨʘʻʢʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ ʽ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. 

2.2.11.3.6.2.1 ʗʢʱʦ ʪʨʘʻʢʪʦʨʽʷ ʪʨʽʱʠʥʠ ʚ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʣʽʥʽʾ EBW ʘʙʦ ʙʽʯʥʦʛʦ 

ʥʘʜʨʽʟʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ LTG ʯʝʨʝʟ ʟʤʽʱʝʥʥʷ ʪʘ/ʘʙʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʨʽʱʠʥʠ, ʪʦ ʨʝʟʫʣʴʪʘʪʠ 

ʪʘʢʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.2.2 ɺʩʷ ʪʨʘʻʢʪʦʨʽʷ ʪʨʽʱʠʥʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʤʝʞʽ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ 

ʚ ʤʝʞʘʭ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 2.2.11.3.6.2.2. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 
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ʈʠʩ. 2.2.11.3.6.2.2 ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʦʾ ʪʨʘʻʢʪʦʨʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʪʨʽʱʠʥʠ 

2.2.11.3.6.3 ʆʛʣʷʜ ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ ʪʘ ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

2.2.11.3.6.3.1 ʇʦʚʝʨʭʥʷ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʛʣʷʥʫʪʘ ʪʘ ʦʮʽʥʝʥʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ çʫʪʚʦʨʝʥʥʷè ʪʘ 

çʧʦʰʠʨʝʥʥʷè ʪʨʽʱʠʥʠ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʚʽʨʮʽ. 

ʊʦʯʢʠ çʛʘʣʴʤʫʚʘʥʥʷè ʪʨʽʱʠʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʤʽʨʷʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʪʘ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʨʦʪʦʢʦʣʽ. 

2.2.11.3.6.3.2 ʗʢʱʦ ʪʦʯʢʘ ʧʦʯʘʪʢʫ ʪʨʽʱʠʥʠ ʨʦʟʪʘʰʦʚʘʥʘ ʙʽʣʷ ʦʩʥʦʚʠ ʙʽʯʥʦʛʦ ʚʠʨʽʟʫ, ʘ ʥʝ ʙʽʣʷ ʚʝʨʰʠʥʠ 

V-ʧʦʜʽʙʥʦʛʦ ʥʘʜʨʽʟʫ, ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.3.3 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʟʘ ʤʝʪʦʜʦʤ EBW ʜʦʚʞʠʥʘ ʦʙʣʘʩʪʽ EBW ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ 

ʚʠʤʽʨʘʤʠ: LEB-s1, LEB-s2 ʽ LEB-min, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ 2.2.11.3.4.5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʘʙʦ ʦʙʦʭ 

ʧʘʨʘʤʝʪʨʽʚ LEB-s1 ̔  LEB-s2 ʤʝʥʰʝ 150 ʤʤ, ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. ʗʢʱʦ 

LEB min ʤʝʥʰʝ 150ï0,2t (ʤʤ), ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘʢʦʞ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.3.4 ʗʢʱʦ ʥʘ ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʙʦʢʫ ʟʨʘʟʢʘ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʫʙʠ ʟʨʽʟʫ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 1 ʤʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʚʠʢʦʥʫʚʘʚʩʷ ʚ ʟʨʘʟʢʫ ʥʘʜʨʽʟ 

ʯʠ ʥʽ, ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.3.5 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ EBW ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʧʦʰʠʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʟʘ 

ʧʝʨʝʜʥʽʡ ʢʨʘʡ ʦʙʣʘʩʪʽ EBW. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʙʣʘʩʪʽ ʧʦʷʚʠ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʟʘ ʧʝʨʝʜʥʽʤ ʢʨʘʻʤ ʦʙʣʘʩʪʽ 

EBW ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.6.3.6 ʅʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʜʝʬʝʢʪʠ ʟʚʘʨʶʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ EBW. ɺʠʷʚʣʝʥʽ ʜʝʬʝʢʪʠ ʩʣʽʜ ʦʧʠʩʘʪʠ ʢʽʣʴʢʽʩʥʦ. ʉʣʽʜ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʫ ʧʨʦʝʢʮʽʾ 

ʜʝʬʝʢʪʫ ʥʘ ʣʽʥʽʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʟʨʘʟʦʢ ʧʦ ʪʦʚʱʠʥʽ ʯʝʨʝʟ ʦʙʣʘʩʪʴ EBW ʧʦ ʪʨʘʻʢʪʦʨʽʾ ʢʨʠʭʢʦʾ 

ʪʨʽʱʠʥʠ, ʘ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʦʙʣʘʩʪʽ, ʟʘʡʤʘʥʦʾ ʜʽʣʷʥʢʦʶ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʜʝʬʝʢʪʫ, ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʩʥʠʡ ʨʦʟʤʽʨ ʜʝʬʝʢʪʽʚ (ʜʠʚ. ʨʠʩ.2.2.11.3.6. 3.6). ʗʢʱʦ ʚʽʜʥʦʩʥʠʡ 

ʨʦʟʤʽʨ ʜʝʬʝʢʪʽʚ ʧʝʨʝʚʠʱʫʻ 10%, ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 
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2025  40 

 

ʈʠʩ. 2.2.11.3.6.3.6 ʇʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʥʦʩʥʦʛʦ ʨʦʟʤʽʨʫ ʜʝʬʝʢʪʽʚ 

2.2.11.3.6.3.7 ʗʢʱʦ ʧʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʟʘ ʤʝʪʦʜʦʤ EBW ʟ ʧʨʦʧʣʘʚʣʝʥʥʷʤ ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʤʽʞ ʥʘʢʣʘʜʝʥʠʤʠ 

ʦʜʥʘ ʥʘ ʦʜʥʫ ʣʽʥʽʷʤʠ ʧʨʦʧʣʘʚʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʨʠʚ ʥʘ ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ 

ʦʢʨʠʭʯʫʚʘʥʥʷ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʙʽʞʥʦʩʪʽ ʜʚʦʭ ʣʽʥʽʡ ʧʨʦʧʣʘʚʣʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.7 ʆʮʽʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥ. 

2.2.11.3.7.1 ɺ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʚʠʢʦʥʫʻʪʴʩʷ ʦʮʽʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʘʣʴʤʫʚʘʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʽ ʾʭ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 2.2.11.3.7. 

2.2.11.3.7.2 ʗʢʱʦ ʽʥʽʮʽʡʦʚʘʥʘ ʢʨʠʭʢʘ ʪʨʽʱʠʥʘ ʟʫʧʠʥʠʣʘʩʷ ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʧʨʦʙʫʚʘʥʠʡ ʟʨʘʟʦʢ ʥʝ 

ʨʦʟʣʘʤʘʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʜʘʪʠ ʧʨʦʮʝʜʫʨʘʤ, ʦʧʠʩʘʥʠʤ ʚ ISO 

20064:2019. 

2.2.11.3.7.3 ʗʢʱʦ ʟʨʘʟʦʢ ʥʝ ʨʦʟʣʘʤʘʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʣʽʜ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʫ 

ʟʫʧʠʥʝʥʦʾ ʪʨʽʱʠʥʠ aarrest ʥʘ ʧʦʚʝʨʭʥʷʭ ʨʫʡʥʫʚʘʥʥʷ. aarrest ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʨʮʷ ʟʨʘʟʢʘ ʟ 

ʙʦʢʫ ʧʨʠʢʣʘʜʘʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʚʝʨʰʠʥʠ ʟʫʧʠʥʝʥʦʾ ʪʨʽʱʠʥʠ. 

2.2.11.3.7.4 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ EBW ʽ LTG ʟʥʘʯʝʥʥʷ aarrest ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 

 LLTG ʽ LEB-s1, LEB-s2 ʘʙʦ LEB-min. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. 

2.2.11.3.7.5 ʗʢʱʦ ʟʨʘʟʦʢ ʨʦʟʚʘʣʠʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ, ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʛʘʣʴʤʫʚʘʥʥʷ ʪʨʽʱʠʥʠ, ʷʢʱʦ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʬʘʢʪ ʧʦʚʪʦʨʥʦʛʦ ʽʥʽʮʽʶʚʘʥʥʷ ʪʨʽʱʠʥʠ. 

ʗʢʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʨʫʡʥʫʚʘʥʥʷ, ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʝʥʽʡ ʢʨʠʭʢʠʤ ʨʫʡʥʫʚʘʥʥʷʤ, ʯʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʢʨʠʭʢʦʾ 

ʪʨʽʱʠʥʠ, ʱʦ ʡʜʝ ʟ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ, ʦʪʦʯʝʥʘ ʙʝʟʧʝʨʝʨʚʥʦʶ ʟʦʥʦʶ ʧʣʘʩʪʠʯʥʦʛʦ ʨʦʟʨʠʚʫ, ʨʝʟʫʣʴʪʘʪ 

ʚʠʧʨʦʙʫʚʘʥʴ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʚʪʦʨʥʝ ʽʥʽʮʽʶʚʘʥʥʷ ʪʨʽʱʠʥʠ. 

ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʪʨʽʱʠʥʠ ʥʘ ʜʽʣʷʥʮʽ, ʦʪʦʯʝʥʽʡ ʦʙʣʘʩʪʶ ʧʣʘʩʪʠʯʥʦʛʦ ʨʦʟʨʠʚʫ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʷʢ aarrest. ʗʢʱʦ ʧʦʚʪʦʨʥʝ ʽʥʽʮʽʶʚʘʥʥʷ ʪʨʽʱʠʥʠ ʥʝʦʯʝʚʠʜʥʦ, ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʴ ʦʮʽʥʶʻʪʴʩʷ 

ʷʢ ʧʦʚʥʽʩʪʶ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ. 

2.2.11.3.7.6 ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʡʜʝʥʠʤʠ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ aarrest ʥʝ ʧʝʨʝʚʠʱʫʻ 0,7W. ɺ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʥʝ ʧʨʦʡʜʝʥʠʤʠ. 

2.2.11.3.8 ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨ Ttest, Tarrest ʽ CAT. 

2.2.11.3.8.1 ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ Ttest . 

2.2.11.3.8.1.1 ʉʣʽʜ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʩʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʝʨʤʦʧʘʨʘʤʠ ʚ ʤʝʞʘʭ ʚʽʜ 0,3W ʜʦ 

0,7W ʧʦ ʰʠʨʠʥʽ ʽ ʜʦʚʞʠʥʽ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ Ttarget Ñ2 ÁC ʚ ʤʦʤʝʥʪ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʚʘʞʘʶʪʴʩʷ ʥʝʜʽʡʩʥʠʤʠ. ʅʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʠʤʽʨʷʥʫ ʚ ʪʦʯʮʽ 

0,3W (ʪʝʨʤʦʧʘʨʠ A3 ʽ B3) ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ LTG, ʮʷ ʚʠʤʦʛʘ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ. 

2.2.11.3.8.1.2 ʗʢʱʦ ʟʥʘʯʝʥʥʷ LEB-min ʫ ʨʘʟʽ ʦʢʨʠʭʯʫʚʘʥʥʷ ʤʝʪʦʜʦʤ EBW ʩʢʣʘʣʦ ʥʝ ʤʝʥʰʝ 150 ʤʤ, 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ Ttest ʜʦʨʽʚʥʶʻ Ttarget. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ Ttest ʜʦʨʽʚʥʶʻ Ttarget + 5ÁC. 

2.2.11.3.8.1.3 ʇʨʠ ʦʢʨʠʭʯʫʚʘʥʥʽ ʤʝʪʦʜʦʤ LTG ʟʥʘʯʝʥʥʷ Ttest ʤʦʞʥʘ ʧʨʠʨʽʚʥʷʪʠ ʜʦ Ttarget. 

2.2.11.3.8.1.4 ʆʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ ʛʘʣʴʤʫʚʘʥʥʷ ʪʨʽʱʠʥʠ ʧʨʠ Ttest ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝ ʤʝʥʰʝ 

ʜʚʦʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʫʤʦʚʘʭ, ʽ ʦʮʽʥʶʚʘʥʠʭ ʷʢ ʧʨʦʡʜʝʥʽ. 

2.2.11.3.8.2 ɺʠʟʥʘʯʝʥʥʷ Tarrest. 

2.2.11.3.8.2.1 ʗʢʱʦ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʩʧʽʣʴ, ʦʮʽʥʝʥʽ ʷʢ ʧʨʦʡʜʝʥʽ, ʧʨʦʭʦʜʷʪʴ ʧʨʠ ʦʜʥʦʤʫ 

ʽ ʪʦʤʫ ʞ ʟʥʘʯʝʥʥʽ Ttarget, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʘʣʴʤʫʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ Ttarget (Tarrest = 

Ttarget). ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʝʢʽʣʴʢʦʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʷʚʣʝʥʦ ʧʦʚʥʽʩʪʶ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ, Ttarget ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ Tarrest. 

2.2.11.3.8.3 ɺʠʟʥʘʯʝʥʥʷ CAT. 

2.2.11.3.8.3.1 ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ CAT ʢʨʽʤ ʜʚʦʭ ʧʨʦʡʜʝʥʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʪʨʽʙʥʦ ʦʜʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʥʽʩʪʶ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ʐʫʢʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʴ Ttarget ʟ ʧʦʟʠʪʠʚʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʜʘʚʘʪʠ ʥʘ ʨʽʚʥʽ ʥʘ 5 ÁC ʤʝʥʰʝ Tarrest. ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ Tarrest 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ CAT. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  41 

 

2.2.11.3.8.3.2 ʗʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʟʠʪʠʚʥʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʧʦʚʥʽʩʪʶ 

ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, CAT ʧʨʠʡʤʘʻʪʴʩʷ ʥʠʞʯʝ Ttest ʫ ʜʚʦʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʪʦʙʪʦ ʥʝ ʻ ʚʠʷʚʣʝʥʦʶ CAT. 

2.2.11.3.9 ʉʢʣʘʜʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʇʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: 

.1 ʤʘʪʝʨʽʘʣ, ʱʦ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ: ʩʦʨʪ ʽ ʪʦʚʱʠʥʘ; 

.2 ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ; 

.3 ʨʦʟʤʽʨʠ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ: ʪʦʚʱʠʥʘ t; ʰʠʨʠʥʘ W ̔  ʜʦʚʞʠʥʘ L; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʜʦʚʞʠʥʘ ʥʘʜʨʽʟʫ 

ʘMN, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʯʥʦʛʦ ʥʘʜʨʽʟʫ ʧʨʠ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ; 

.4 ʪʠʧ ʦʙʣʘʩʪʽ ʦʢʨʠʭʯʫʚʘʥʥʷ: ʦʢʨʠʭʯʫʚʘʥʥʷ ʤʝʪʦʜʦʤ EBW ʘʙʦ LTG; 

.5 ʨʦʟʤʽʨʠ ʟʨʘʟʢʘ ʚ ʟʙʦʨʽ: ʪʦʚʱʠʥʘ ʪʨʠʤʘʯʘ, ʰʠʨʠʥʘ ʪʨʠʤʘʯʘ, ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ ʚ ʟʙʦʨʽ ʨʘʟʦʤ ʟ ʪʨʠʤʘʯʘʤʠ 

ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʰʪʠʬʪʘʤʠ, ʢʫʪʦʚʘ ʜʝʬʦʨʤʘʮʽʷ ʽ ʣʽʥʽʡʥʝ ʟʤʽʱʝʥʥʷ; 

.6 ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʧʦʩʽʙ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ 

ʧʦʜʚʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʪʷʛʫʶʯʦʛʦ ʟʫʩʠʣʣʷ. ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ð ʧʘʜʘʶʯʠʡ 

ʚʘʥʪʘʞ ʘʙʦ ʧʥʝʚʤʦʤʦʣʦʪ, ʘ ʪʘʢʦʞ ʨʦʙʦʪʘ ʫʜʘʨʫ; 

.7 ʫʤʦʚʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʠʢʣʘʜʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʧʨʫʞʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ; 

ʦʮʽʥʢʫ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʚʠʪʨʠʤʢʠ 

ʧʨʠ ʩʪʘʣʦʤʫ ʥʘʧʨʫʞʝʥʥʽ; 

.8 ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʴ: ʧʦʚʥʘ ʚʽʜʦʤʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʨʤʦʧʘʨ 

ʜʣʷ ʚʠʤʽʨʷʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʤʘʣʶʥʦʢ ʪʘ/ʘʙʦ ʪʘʙʣʠʮʷ) ʽ ʥʝʦʙʭʽʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ; 

- ʦʮʽʥʢʫ ʜʽʘʧʘʟʦʥʫ ʨʦʟʢʠʜʫ ʪʝʤʧʝʨʘʪʫʨ ʚ ʽʟʦʪʝʨʤʽʯʥʽʡ ʦʙʣʘʩʪʽ; 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʤʽʩʮʝʚʦʛʦ ʛʨʘʜʽʻʥʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʯʘʩʫ ʚʠʪʨʠʤʢʠ ʧʨʠ ʩʪʘʣʦʤʫ ʛʨʘʜʽʻʥʪʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʚ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ LTG4 

.9 ʪʨʘʻʢʪʦʨʽʶ ʪʨʽʱʠʥʠ ʽ ʧʦʚʝʨʭʥʶ ʨʫʡʥʫʚʘʥʥʷ: ʬʦʪʦʛʨʘʬʽʾ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʧʦʚʝʨʭʦʥʴ ʨʫʡʥʫʚʘʥʥʷ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʽ ʚʠʛʣʷʜ ʟ ʙʦʢʫ ʪʨʘʻʢʪʦʨʽʾ ʪʨʽʱʠʥʠ; ʧʦʟʥʘʯʢʫ çʚʝʨʰʠʥʠ ʦʙʣʘʩʪʽ 

ʦʢʨʠʭʯʫʚʘʥʥʷè ʽ çʛʘʣʴʤʫʚʘʥʥʷè; 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʪʨʘʻʢʪʦʨʽʾ ʪʨʽʱʠʥʠ; 

- ʦʮʽʥʢʫ ʤʽʩʮʷ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʠ (ʟ ʙʦʢʫ ʙʽʯʥʦʾ ʢʘʥʘʚʢʠ ʘʙʦ V-ʧʦʜʽʙʥʦʛʦ ʥʘʜʨʽʟʫ); 

.10 ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙʣʘʩʪʴ ʦʢʨʠʭʯʫʚʘʥʥʷ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ EBW: LEB-s1, LEB-s2 ʽ LEB-min: 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʪʦʚʱʠʥʠ ʛʫʙ ʟʨʽʟʫ; 

- ʦʮʽʥʢʫ ʧʨʦʜʦʚʞʝʥʥʷ ʦʙʣʘʩʪʽ ʧʦʷʚʠ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʟʘ ʧʝʨʝʜʥʽʤ ʢʨʘʻʤ ʦʙʣʘʩʪʽ EBW; 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʜʝʬʝʢʪʽʚ EBW; 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʜʦʚʞʠʥʠ ʦʙʣʘʩʪʽ EBW, LEB-s1, LEB-s2 ʽ LEB-min. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ LTG: LLTG: 

- ʦʮʽʥʢʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʪʦʚʱʠʥʠ ʛʫʙ ʟʨʽʟʫ; 

- ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ: 

- ʷʢʱʦ ʟʨʘʟʦʢ ʥʝ ʨʦʟʣʘʤʘʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʽʩʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʜʦʚʞʠʥʘ ʟʫʧʠʥʝʥʦʾ 

ʪʨʽʱʠʥʠ aarrest; 

- ʷʢʱʦ ʟʨʘʟʦʢ ʨʦʟʣʘʤʘʚʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʽʩʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ: ʷʢʱʦ ʤʘʻ ʤʽʩʮʝ ʧʦʚʪʦʨʥʝ 

ʽʥʽʮʽʶʚʘʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ, ʪʦ ʜʦʚʞʠʥʘ ʟʫʧʠʥʝʥʦʾ ʪʨʽʱʠʥʠ aarrest: 

- ʦʮʽʥʠʪʠ, ʯʠ ʟʥʘʭʦʜʠʪʴʩʷ aarrest ʚ ʜʽʘʧʘʟʦʥʽ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʯʝʥʴ (0,3W < aarrest Ò 0,7W); 
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- ʦʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ: ʧʦʟʠʪʠʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʦʚʥʽʩʪʶ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʨʝʟʫʣʴʪʘʪ 

çʥʝʜʽʡʩʥʠʡè; 

.11 ʨʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ: ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʠʥʘʤʽʢʘ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ ʽ 

ʟʤʽʥʘ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʰʪʠʬʪʦʚʠʭ ʬʽʢʩʘʪʦʨʘʭ. 

2.2.11.3.10 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʦʮʽʥʦʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʘʥʫ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʚ ʩʪʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʘʣʴʤʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ (ʚʠʟʥʘʯʝʥʠʡ CAT) 

ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.2.11.3.8.3. 

ʇʫʥʢʪ 2.2.3.1. ʊʘʙʣʠʮʷ 2.2.3.1-4 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʨʦʟʤʽʨʦʤ ʟʨʘʟʢʘ ʜʣ̫  ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʙʦʪʫ ʫʜʘʨʫ: 

çʊʘʙʣʠʮʷ 2.2.3.1-4 

ʈʦʟʤʽʨʠ ʟʨʘʟʢʘ,  ʤʤ ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʫʜʘʨʫ , ɼʞ 

10 Ĭ 10 Ĭ 55 1ɽ 

10 Ĭ 7,5 Ĭ 55 5/6ɽ 

10 Ĭ 5 Ĭ 55 2/3ɽ 

10 ʭ 2,5 ʭ 55 1/2ɽè 

2.5.1 ɺʠʨʘʟ çʚ ʤʦʨʩʴʢʦʾ ʚʦʜʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʚ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽè. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.5.1.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çɼʦʚʛʦʚʽʯʥʽʩʪʴ ʦʮʽʥʶʻʪʴʩʷ ʷʢ 

ʚʠʩʦʢʘ ʟʘ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ 2.5.1.6, ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʩʦʣʷʥʦʤʫ ʪʫʤʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.5.1.4 ̔  ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠ ʟʘʥʫʨʝʥʥʽ ʫ ʚʦʜʫ ð 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.5.1.5.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.5.6.5 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʧʨʠʢʽʥʮʽ ʧʫʥʢʪʫ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 
çɺʝʣʠʯʠʥʫ ʢʘʪʦʜʥʦʛʦ ʚʽʜʰʘʨʫʚʘʥʥʷ L, ʤʤ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ὒ
Ѝ

Ὓ Ὓ (2.5.6.5 

ʜʝ S2 ð ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʟ ʚʽʜʰʘʨʦʚʘʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʚʢʣʶʯʘʶʯʠ ʧʣʦʱʫ ʚʠʨʽʟʫ, ʤʤ2; 

S1 ð ʧʣʦʱʘ ʚʠʨʽʟʫ, ʤʤ2. 

ʆʮʽʥʢʘ ʧʦʢʨʠʪʪʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ISO 4628-2 ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʝʣʠʯʠʥʫ ʢʘʪʦʜʥʦʛʦ ʚʽʜʰʘʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʯʝʨʝʟ 4-5 ʛʦʜʠʥ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʠʪʨʠʤʢʫ ʪʘ ʦʮʽʥʢʫ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

23Ñ2 Áʉ, ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 50Ñ5 Áʉ.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.5.7.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʨʫʛʽʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʅʘ ʚʠʧʨʦʙʫʚʘʥʦʤʫ 

ʧʦʢʨʠʪʪʽ ʟʨʘʟʢʘ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʪʘʢʠʭ ʷʢ: ʧʘʪʴʦʢʠ, ʥʘʧʣʠʚʠ, 

ʰʘʛʨʝʥʴ ʪʦʱʦè.è. 

ʊʝʢʩʪʠ ʧʫʥʢʪʽʚ 2.5.7.2 ̔  2.5.7.3 ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç2.5.7.2 ʆʧʠʩ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ 

ʧʨʠʣʘʜʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʇʨʠʢʣʘʜʠ ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.5.7.2. 
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ʈʠʩ. 2.5.7.2 ɺʠʜʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʦʙ ʣʽʜ: 

A ð ʟʨʘʟʦʢ; B ð ʥʝʩʫʯʘ ʧʣʦʱʠʥʘ ʟ ʧʦʛʣʠʙʣʝʥʥʷʤ ʧʽʜ ʣʽʜ; C ð ʦʩʥʦʚʘ; D ð ʜʠʥʘʤʦʤʝʪʨ; E ð 

ʧʨʫʞʠʥʥʠʡ ʜʠʥʘʤʦʤʝʪʨ, F ð ʣʘʥʮʶʛʦʚʘ ʧʝʨʝʜʘʯʘ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ; H ð ʧʨʠʚʽʜ ʟ ʨʦʣʠʢʘʤʠ 

ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ; I ð ʥʝʨʦʟʪʷʞʥʠʡ ʟʚ'ʷʟʦʢ; J ð ʙʣʦʢ ʟ ʤʘʣʠʤ ʪʝʨʪʷʤ; K ð ʯʝʨʚ'ʷʯʥʠʡ ʛʚʠʥʪ;  

L ð ʥʘʧʽʚʤʫʬʪʘ; M ð ʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ 

2.5.7.3 ʇʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʧʦʛʣʠʙʣʝʥʥʷ ʥʝʩʫʯʦʾ ʧʣʦʱʠʥʠ ɺ (ʜʠʚ. ʨʠʩ. 2.5.7.2) ʟʘʣʠʚʘʶʪʴ 

ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ, ʷʢʫ ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï(20Ñ2)Áʉ ʽ 

ʚʠʪʨʠʤʫʶʪʴ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʣʴʦʜʫ. ʇʘʥʝʣʽ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʷʤʦʢʫʪʥʫ 

ʬʦʨʤʫ ʟ ʨʦʟʤʽʨʘʤʠ 250 ʭ 130 ʭ 3 (Ñ0,5) ʤʤ. ɼʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʠ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʪʨʠʤʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï(20Ñ2)Áʉ ʥʝ ʤʝʥʰʝ 15 ʭʚ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï(20Ñ2)Áʉ. 

ʇʘʥʝʣʴ ʟ ʥʘʥʝʩʝʥʠʤ ʧʦʢʨʠʪʪʷʤ ʥʝʦʙʭʽʜʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʥʘ ʥʝʩʫʯʽʡ ʧʣʦʱʠʥʽ ɺ ʽ ʟʘʢʨʽʧʠʪʠ ʚ 

ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ (ʜʠʚ. ʨʠʩ. 2.5.7.2). ʉʣʽʜ ʚʤʠʢʘʪʠ ʤʝʭʘʥʽʟʤ ʧʝʨʝʩʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦ 

ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘ ʚʠʟʥʘʯʝʥʫ ʰʚʠʜʢʽʩʪʴ. 

ɺʥʘʩʣʽʜʦʢ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʢʦʥʪʘʢʪʫʶʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʟʨʘʟʢʘ ʽ ʣʴʦʜʫ ʚʦʥʠ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ 

ʥʝʨʫʭʦʤʠʤʠ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʩʠʣʘ, ʱʦ ʟʩʫʚʘʻ ʟʨʘʟʦʢ, ʥʝ ʩʪʘʥʝ ʨʽʚʥʦʶ ʩʠʣʽ 

ʩʪʘʪʠʯʥʦʛʦ ʪʝʨʪʷ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʘʙʦ ʥʝ ʧʝʨʝʚʠʱʠʪʴ ʾʾ. ʎʝ ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʠʣʘ, ʱʦ ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʯʘʪʢʦʚʦʛʦ (ʩʪʘʪʠʯʥʦʛʦ) ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʘʙʦ ʚʽʟʫʘʣʴʥʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʝ ʥʘ ʰʢʘʣʽ 

ʽʥʜʠʢʘʪʦʨʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʫʩʽ ʧʦʚʝʨʭʦʥʴ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ ʧʨʦʪʷʛʦʤ 1 

ʭʚ. ʎʷ ʩʠʣʘ ʜʦʨʽʚʥʶʻ ʢʽʥʝʪʠʯʥʽʡ ʩʠʣʽ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʚʥʦʤʽʨʥʦʛʦ, 

ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʧʦʚʝʨʭʦʥʴ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʜʣʷ ʪʨʴʦʭ ʧʘʥʝʣʝʡ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʧʦʢʨʠʪʪʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 120, 150 ʽ 180 ʤʤ/ʭʚ ʧʨʠ ʪʨʴʦʭ ʚʘʨʽʘʥʪʘʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʟʨʘʟʢʫ), ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2 ʜʦ 5 ʤʘʩ ʚʠʧʨʦʙʦʚʫʚʘʥʦʾ 

ʧʘʥʝʣʽ.è. 

ɺ ʪʝʢʩʪʽ ʧʫʥʢʪʫ 2.6.4 ʚʠʨʘʟ çʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ (ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ): ʢʽʣʴʢʽʩʪʴ ʧʦʨ, 

ʰʪ.; ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʨ, ʤʤ2; ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʦʜʠʥʠʯʥʦʾ ʧʦʨʠ, ʤʤ2; ʫʢʣʘʜʘʥʥʷ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ  ʚʠʤʦʛ 6.5.4.4;è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: ç-ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʥʘ ʧʽʜʩʪʘʚʽ 

ʚʠʧʨʦʙʫʚʘʥʴ: 

- ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʨ, ʤʤ2; 
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- ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʦʨ ʜʦ ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ ʟʣʘʤʫ ʟʚʘʨʥʦʛʦ ʰʚʘ; 

- ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 6.5.4.4;è, ʜʘʣʽ ʪʝʢʩʪ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

3. ʉʊɸʃʔ ɯ ʏɸɺʋʅ  

ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ  

ç3.2 ʉʋɼʅʆɹʋɼɯɺʅɸ ʉʊɸʃʔ 

3.2.1 ɿʘʛʘʣʴʥʽ ʚʢʘʟʽʚʢʠ. 

3.2.1.1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʛʘʨʷʯʝʢʘʪʘʥʫ ʣʠʩʪʦʚʫ, ʰʪʘʙʦʚʫ, ʧʨʦʬʽʣʴʥʫ ʽ ʩʦʨʪʦʚʫ 

ʟʚʘʨʶʚʘʣʴʥʫ ʩʪʘʣʴ ʥʦʨʤʘʣʴʥʦʾ ʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʜʝʪʘʣʝʡ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʥʘʛʣʷʜʦʚʽ ʈʝʛʽʩʪʨʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

ʉʫʜʥʦʙʫʜʽʚʥʫ ʩʪʘʣʴ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʪʘʣʴ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʢʘʪʝʛʦʨʽʾ ɸ, ɺ, D ʽ ɽ ʟ ʛʨʘʥʠʮʝʶ 

ʧʣʠʥʥʦʩʪʽ ReH = 235ʄʇʘ, ʩʪʘʣʴ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ɸʅ, Dʅ, ɽʅ ʽ Fʅ ʢʘʪʝʛʦʨʽʡ: 

ɸ32, D32, ɽ32 ʽ F32 ʟ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ ReH = 315ʄʇʘ;  

ɸ36, D36, ɽ36 ʽ F36 ʟ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ ReH = 355ʄʇʘ; 

ɸ40, D40, ɽ40 ʽ F40 ʟ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ ReH = 390ʄʇʘ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ 5521 ʘʙʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ASTM A131/A131M-19. 

ɺʠʤʦʛʠ ʜʣʷ ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʠʩʪʨʦʾʚ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʟ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ ReH = 320ʄʇʘ ʽ ʚʠʱʝ) ʥʘʚʦʜʷʪʴʩʷ ʫ 

ʧʽʜʨʦʟʜʽʣʽ 3.5. 

ɺʠʤʦʛʠ ʜʣʷ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ (ʟ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ ReH = 420ʄʇʘ ʽ ʚʠʱʝ) ʥʘʚʦʜʷʪʴʩʷ ʫ  

ʧʽʜʨʦʟʜʽʣʽ 3.13. 

ɺʠʤʦʛʠ ʜʦ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʪʘʥʢʽʚ 

ʥʘʬʪʦʥʘʣʠʚʥʠʭ ʩʫʜʝʥ ʥʘʚʦʜʷʪʴʩʷ ʫ ʧʽʜʨʦʟʜʽʣʽ 3.18. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 ʽ ʜʦ ʩʪʘʣʽ ʩ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ 

ʫʪʚʦʨʝʥʥʶ ʢʨʠʭʢʠʭ ʪʨʽʱʠʥ ɺʉɸ (Brittle Crack Arrest), ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʨʧʫʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ ʥʘʚʦʜʷʪʴʩʷ ʫ ʧʽʜʨʦʟʜʽʣʽ 1.9. 

ɿʘ ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʈʝʛʽʩʪʨʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʠʩʪʨʦʾʚ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʪʘʣʽ ʽʥʰʠʭ ʤʘʨʦʢ ʪʘ ʢʘʪʝʛʦʨʽʡ, ʷʢʱʦ ʾʭ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ ʮʴʦʤʫ 

ʧʽʜʨʦʟʜʽʣʽ. 

ɺʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʤʽʮʥʦʩʪʽ ʽ ʨʦʙʦʪʠ ʫʜʘʨʫ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʘʪʝʛʦʨʽʾ 

ʩʪʘʣʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.2.3-3 ʜʣʷ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ, ʚ ʪʘʙʣ. 3.2.3-4 ʜʣʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ, ʚ ʪʘʙʣ. 3.5.2.3 ʜʣʷ ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʠʩʪʨʦʾʚ ʽ 

ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪʘ ʫ ʪʘʙʣ. 3.13.7-1 ʜʣʷ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ. 

ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ, ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʴ ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʚ:  

ʣʠʩʪʦʚʫ ʽ ʰʪʘʙʦʚʫ ʩʪʘʣʴ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʱʠʥʦʶ ʜʦ 150ʤʤ ʚʢʣʶʯʥʦ; 

ʧʨʦʬʽʣʴʥʫ ʽ ʩʦʨʪʦʚʫ ʩʪʘʣʴ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ, ʪʦʚʱʠʥʦʶ ʨʽʚʥʦʶ 50ʤʤ ʽ ʤʝʥʰʝ. 

ɺʠʤʦʛʠ ʜʦ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʙʽʣʴʰʦʾ, ʥʽʞ ʟʘʟʥʘʯʝʥʦ, ʪʦʚʱʠʥʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʥʘʚʝʜʝʥʠʭ, ʘʣʝ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʽ ʫ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʽ ʧʦʛʦʜʞʝʥʽ ʈʝʛʽʩʪʨʦʤ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʤʝʥʰʝ 15ʤʤ, ʧʨʠʟʥʘʯʝʥʦʤʫ ʜʣʷ ʩʫʜʝʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʚʝʜʝʥʽ ʚ 3.5. 

ʉʪʘʣʴ, ʷʢʘ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦ ʫʪʨʠʤʫʚʘʥʥʶ 

ʦʢʨʝʤʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʢʠʩʣʝʥʥʶ ʽ ʤʽʢʨʦʣʝʛʫʚʘʥʥʶ, ʘ ʪʘʢʦʞ ʧʦ ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʶ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʤʽʞʥʠʡ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʥʝʦʙʭʽʜʥʠʤ ʟʛʽʜʥʦ ʟ 3.2.3,  ʨʽʚʝʥʴ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ 

ʽ ʚʽʜʧʦʚʽʜʥʠʭ  ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ), ʤʦʞʝ ʙʫʪʠ  ʜʦʧʫʱʝʥʘ ʈʝʛʽʩʪʨʦʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʢʨʽʤ ʢʦʨʧʫʩʥʠʭ 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʢʦʥʩʪʨʫʢʮʽʡ (ʜʠʚ. ʏʘʩʪʠʥʘ II çʂʦʨʧʫʩè ʮʠʭ ʇʨʘʚʠʣ). ʊʘʢʘ ʩʪʘʣʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʧʦʟʥʘʯʝʥʥʷ, 

ʜʦ ʩʠʤʚʦʣʫ ʢʘʪʝʛʦʨʽʾ ʤʦʞʝ ʜʦʜʘʚʘʪʠʩʷ ʽʥʜʝʢʩ S. 

3.2.1.2 ɺʠʟʥʘʥʥʷ ʈʝʛʽʩʪʨʦʤ ʧʽʜʧʨʠʻʤʩʪʚ-ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʧʦʚʠʥʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.3 ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʷʚʣʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ, ʚʠʜʫ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʽ 

ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ, ʩʭʚʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʥʠʭ ʦʢʨʝʤʦ. 

ɿʚʘʨʶʚʘʥʽʩʪʴ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʪʘ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʛʥʫʪʪʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʚʠʨʦʙʥʠʢʦʤ 

ʧʨʠ ʧʦʯʘʪʢʦʚʦʤʫ ʚʠʟʥʘʥʥʽ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʈʝʛʽʩʪʨʦʤ.  

ʆʛʣʷʜ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʚʠʛʦʪʦʚʣʶʚʘʯʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʟʥʘʥʥʷ ʈʝʛʽʩʪʨʦʤ ʧʨʦʚʦʜʷʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʛʦʜʞʝʥʦʾ ʽʟ ʈʝʛʽʩʪʨʦʤ ʧʨʦʛʨʘʤʠ (ʩʭʝʤʠ). 

3.2.1.3 ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʡʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʻʶ, ʛʘʨʘʥʪʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ.  

ʗʢʱʦ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʚʽʜʟʥʘʯʝʥʽ ʚʠʧʘʜʢʠ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʠʡ ʾʭ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʟʘʧʦʙʽʛʘʥʥʷ. ɿʚʽʪ ʧʨʦ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʧʦʚʠʥʥʠʡ ʥʘʜʘʚʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ. ʇʨʦʜʫʢʮʽʷ, ʥʘ ʷʢʽʡ ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ 

ʟʛʘʜʘʥʽ ʚʠʱʝ ʚʽʜʭʠʣʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʘ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦ ʧʨʠʟʥʘʯʝʥʥʶ ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʷʛ ʧʨʦʙ ʽ ʯʘʩʪʦʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ. 

3.2.1.4 ʇʨʦʮʝʩʠ ʧʨʦʢʘʪʢʠ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ, ʥʘʚʝʜʝʥʦʤʫ ʫ 3.2.4, ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʘʪʝʛʦʨʽʾ F ï 

ʟʘʟʥʘʯʝʥʦʤʫ ʚ 3.5.2.4, ʘ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ï ʟʘʟʥʘʯʝʥʦʤʫ ʫ 3.13.4. 

ʇʨʦʮʝʩʠ ʧʨʦʢʘʪʢʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3.2.1.4, ʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʦʜʷʪʴʩʷ 

ʥʠʞʯʝ. 

-  (ɸR)ʛʘʨʷʯʝʢʘʪʘʥʘ ʩʪʘʣʴ  ï ʧʨʦʮʝʩ ʧʨʦʢʘʪʢʠ ʩʪʘʣʽ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (ʜʝʬʦʨʤʘʮʽʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʦʙʣʘʩʪʽ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʘʫʩʪʝʥʽʪʫ, ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʦʨʤʘʣʽʟʘʮʽʾ) ʽʟ ʥʘʩʪʫʧʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʥʘ ʧʦʚʽʪʨʽ. 

ʄʽʮʥʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘʢʦʾ ʩʪʘʣʽ ʟʚʠʯʘʡʥʦ ʥʠʞʯʝ ʥʽʞ ʫ ʩʪʘʣʽ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʘʙʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ. 

-  ( N )ʥʦʨʤʘʣʽʟʘʮʽʷ ï ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʛʨʽʚʘʥʥʷ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʪʘʣʽ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ɸʉ3 ʚ ʦʙʣʘʩʪʽ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʘʫʩʪʝʥʽʪʫ, ʙʣʠʞʯʝ ʜʦ ʥʠʞʥʴʦʾ ʾʾ ʛʨʘʥʠʮʽ, ʟ ʥʘʩʪʫʧʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʥʘ ʧʦʚʽʪʨʽ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʣʽʧʰʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʟʝʨʥʘ. 

(CR)ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (NR)) ï ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ ʦʩʪʘʥʥʽ 

ʧʨʦʭʦʜʠ ʧʨʠ ʧʨʦʢʘʪʮʽ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʦʙʣʘʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʜʝʨʞʘʥʥʷ ʤʝʪʘʣʫ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʫ ʦʩʥʦʚʥʦʤʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤ ʧʽʩʣʷ 

ʥʦʨʤʘʣʽʟʘʮʽʾ. 

(ʊʄ) ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ  (ʊʄʉʈ)) ï ʧʨʦʮʝʩ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʩʪʫʧʝʥʶ ʜʝʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʢʠ. ʗʢ ʧʨʘʚʠʣʦ, ʤʝʪʘʣ 

ʜʝʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ɸr3; ʟʘʢʽʥʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʤʦʞʣʠʚʦ ʫ 

ʜʚʦʬʘʟʥʽʡ ʦʙʣʘʩʪʽ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʨʦʢʘʪʢʠ (ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʧʨʦʢʘʪʢʠ) ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʩʣʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʽ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʘʙʦ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʝʨʤʦʦʙʨʦʙʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʢʦʤʧʣʝʢʩʽ ʽʟ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʚʽʜʧʫʱʝʥʥʷ ʧʽʩʣʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʚʠʥʥʦ ʙʫʪʠ   ʧʦʛʦʜʞʝʥʠʤ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

(ɸʩC) ʧʨʠʩʢʦʨʝʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ï ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʽ 

ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʙʽʣʴʰʦʶ ʥʽʞ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʧʦʚʽʪʨʽ. 

ʎʝʡ ʧʨʦʮʝʩ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʤʫ ʧʨʦʮʝʩʽ. 
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ɼʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʨʷʤʝ ʛʘʨʪʫʚʘʥʥʷ. 

ɺʣʘʩʪʠʚʦʩʪʽ, ʧʨʠʜʙʘʥʽ ʧʽʩʣʷ ʊʄ ʽ ɸʩC ʧʨʦʢʘʪʢʠ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʽ ʧʨʠ ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʙʦ ʧʨʠ 

ʽʥʰʠʭ ʚʠʜʘʭ ʪʝʨʤʦʦʙʨʦʙʢʠ. 

(QT) ʛʘʨʪʫʚʘʥʥʷ ʽ ʚʽʜʧʫʩʢ ð ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ ɸʉ3 ̔ ʟ ʥʘʩʪʫʧʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʽʟ ʚʠʟʥʘʯʝʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʟʤʽʮʥʝʥʦʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ. ɺʽʜʧʫʩʢ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʘʨʪʫʚʘʥʥʶ ð ʧʨʦʮʝʩ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ Aʉ1, ʽʟ 

ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʽ ʚʽʜʥʦʚʣʝʥʥʷ  ʚ'ʷʟʢʦʩʪʽ ʩʪʘʣʽ (KV). 

ʊʘʙʣʠʮʷ 3.2.1.4. ʉʭʝʤʠ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʩʪʘʣʽ 

1. ʉʪʨʫʢʪʫ
ʨʘ ʩʪʘʣʽ 

 

ʊʝʤʧʝʨʘʪʫʨ

ʘ 

 

ɺʠʜ ʧʨʦʮʝʩʫ 

ɿʚʠʯʘʡʥʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʩʪʘʣʽ ʊʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ 

AR N CR(NR)  QT ʊʄ 

ʈʝʢʨʠʩʪʘ-

ʣʽʟʦʚʘʥʠʡ 

ʘʫʩʪʝʥʽʪ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʣʷʙʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʯʠ 

ʛʘʨʪʫʚʘʥʥʷ 

 

 

ɸr3 ʯʠ ɸC3 

 

Ar1 ʯʠ ɸC1 

 

ʊʝʤʧʝʨʘʪʫʨʘ

ʚʽʜʧʫʩʢʫ 

     

ʅʝ ʨʝ 

ʢʨʠʩʪʘʣʽ-

ʟʦʚʘʥʠʡ 

ʘʫʩʪʝʥʽʪ 

ɸʫʩʪʝʥʽʪ + 

ʬʝʨʠʪ 

ɸʫʩʪʝʥʽʪ + 

ʧʝʨʣʽʪ  ʯʠ 

ʌʝʨʠʪ + 

ʙʝʡʥʽʪ 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

R ï ʜʝʬʦʨʤʘʮʽʷ (Reduction); 

(*) ï ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʦʬʘʟʥʦʾ ʦʙʣʘʩʪʽ ʘʫʩʪʝʥʽʪʫ ʽ ʬʝʨʠʪʫ (Sometimes rolling in the dual-phase temperature 

region of austenite and ferrite); 

CR(NR) ï ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ  (Controlled Rolling (Normalizing Rolling)); 

ʊʄ(ʊʄʉʈ) ï ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ)  (Thermo-Mechanical 

Rolling (Thermo-Mechanical Controlled Process); 

ɸR ï ʧʨʦʮʝʩ ʧʨʦʢʘʪʢʠ, ʚʽʜʧʦʚʽʜʥʠʡ ʦʪʨʠʤʘʥʥʶ ʩʪʘʣʽ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ  (As Rolled); 

ɸʩʉ ï ʧʨʠʩʢʦʨʝʥʝ ʦʭʦʣʦʜʞʝʥʥʷ (Accelerated Cooling); 

N     ï ʥʦʨʤʘʣʽʟʘʮʽʷ (Normalizing); 

QT  ï ʛʘʨʪʫʚʘʥʥʷ ʽ  ʚʽʜʧʫʩʢ (Quenching and Tempering);  

3.2.1.5 ʇʨʠ ʦʛʣʷʜʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ, ʥʘ ʡʦʛʦ ʚʠʤʦʛʫ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʜʘʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʨʝʞʠʤʠ ʧʨʦʢʘʪʢʠ ʽ ʪʝʨʤʦʦʙʨʦʙʢʠ (CR, ʊʄ ʯʠ ʊʄ ʽʟ ɸʩ, ʥʦʨʤʘʣʽʟʘʮʽʷ, 

ʛʘʨʪʫʚʘʥʥʷ ʽʟ ʚʽʜʧʫʩʢʦʤ, ʪʦʱʦ).  

ɺʠʛʦʪʦʚʣʶʚʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 3.2.1.3  ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʫʩʽʭ ʟʘʟʥʘʯʝʥʠʭ 

ʨʝʞʠʤʽʚ ʧʨʦʢʘʪʢʠ ʽ ʪʝʨʤʦʦʙʨʦʙʢʠ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ. ɺʽʜʧʦʚʽʜʥʽ ʨʝʻʩʪʨʘʮʽʡʥʽ ʟʘʧʠʩʠ ʧʦʚʠʥʥʽ 

ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʽ ʥʘʜʘʚʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʥʠʤ ʩʚʦʾʭ ʬʫʥʢʮʽʡ. 

ʗʢʱʦ ʥʘʷʚʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʢʘʪʢʠ ʯʠ ʪʝʨʤʦʦʙʨʦʙʢʠ, ʧʨʦʜʫʢʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʜʦʧʫʱʝʥʘ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʤʦʚʘʭ, ʚʠʢʣʘʜʝʥʠʭ ʫ 3.2.1.3. 

ʅʝʦʙʭʽʜʥʦ  ʧʨʠʡʤʘʪʠ  ʜʦ ʫʚʘʛʠ, ʱʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ   ʚʠʢʣʠʢʘʶʪʴ  

ʫʪʦʤʫ, ʨʝʘʣʴʥʘ  ʫʪʦʤʥʘ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʫʩʪʘʥʦʚʣʝʥʫ ʜʣʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ. 
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ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʽʜʜʘʚʘʪʠ ʧʨʦʢʘʪ, ʚʠʨʦʙʣʝʥʠʡ ʤʝʪʦʜʦʤ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʥʘʩʪʫʧʥʦʤʫ ʥʘʛʨʽʚʘʥʥʶ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʦʨʤʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʘʙʦ ʜʣʷ ʟʥʽʤʘʥʥʷ  ʥʘʧʨʫʞʝʥʴ, ʘʙʦ  ʜʣʷ ʚʠʢʦʥʘʥʥʷ  ʟʚʘʨʶʚʘʥʥʷ  ʧʨʠ 

ʚʠʩʦʢʽʡ  ʧʦʛʦʥʥʽʡ   ʝʥʝʨʛʽʾ, ʧʦʪʨʽʙʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʽ ʟʥʠʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

3.2.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʧʦʚʠʥʥʠʡ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ 

ʚʽʜ ʢʦʞʥʦʛʦ ʢʦʚʰʘ ʢʦʞʥʦʾ ʧʣʘʚʢʠ. ɸʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ, ʧʦʚʠʥʥʠʡ ʧʝʨʽʦʜʠʯʥʦ 

ʧʝʨʝʚʽʨʷʪʠʩʷ ʥʘ ʚʠʤʦʛʫ ʈʝʛʽʩʪʨʫ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.2.2-1, ʘ ʩʪʘʣʽ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ï ʪʘʙʣ. 3.2.2-2. 

ʊʘʙʣʠʮʷ 3.2.2-1. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʫʜʥʦʙʫʜʽʚʥʦʾ  ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ 
ʂʘʪʝʛʦʨʽʷ ɸ ɺ D ɽ 

ʈʦʟʢʠʩʣʝʥʥʷ 

t Ò 50ʤʤ 

ʉʧʦʢʽʡʥʘ ʘʙʦ 

ʥʘʧʽʚʩʧʦʢʽʡʥʘ 

t Ò 50ʤʤ 

ʉʧʦʢʽʡʥʘ ʘʙʦ 

ʥʘʧʽʚʩʧʦʢʽʡʥʘ 

t Ò 50ʤʤ 

ʉʧʦʢʽʡʥʘ 

ʉʧʦʢʽʡʥʘ, ʜʨʽʙ-

ʥʦʟʝʨʥʠʩʪʘ, 

ʦʙʨʦʙʣʝʥʘ 

ʘʣʶʤʽʥʽʻʤ t > 50ʤʤ 

ʉʧʦʢʽʡʥʘ 

t >50ʤʤ 

ʉʧʦʢʽʡʥʘ 

t >25ʤʤ 

ʉʧʦʢʽʡʥʘ, ʜʨʽʙ-

ʥʦʟʝʨʥʠʩʪʘ, 

ʦʙʨʦʙʣʝʥʘ 

ʘʣʶʤʽʥʽʻʤ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʢʦʚʰʦʚʠʡ ʘʥʘʣʽʟ), % ʤʘʢʩ., ʷʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ 

ʉʤʘʢʩ 0,21 0,21 0,21 0,18 

Mnʤʽʥ 2,5Ĭʉ 0,80 0,60 0,70 

Siʤʘʢʩ 0,50 0,35 0,35 0,35 

ʈʤʘʢʩ 0,035 0,035 0,035 0,035 

Sʤʘʢʩ 0,035 0,035 0,035 0,035 

Alʤʽʥ ï ï 0,015 0,015 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ.3.2.2-1: 1. ɼʣʷ ʧʨʦʬʽʣʴʥʦʾ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɸ ʧʨʠ ʪʦʚʱʠʥʽ ʜʦ 12,5ʤʤ ʚʢʣʶʯʥʦ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʠʧʣʷʯʘ ʩʪʘʣʴ. 

2. ɼʣʷ ʧʨʦʬʽʣʴʥʦʾ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɸ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ 0,23%. 

3. ʇʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʫ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɺ, ʱʦ 

ʧʽʜʜʘʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʶ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ, ʤʦʞʝ ʙʫʪʠ ʟʥʠʞʝʥʝ ʜʦ 0,60%. 

4. ɺ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ D ʪʦʚʱʠʥʦʶ 25ʤʤ ʽ ʤʝʥʰʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʽʥʰʠʡ, ʥʽʞ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣʠʮʽ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʘʣʶʤʽʥʽʶ. 

5. ʇʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽʥʰʽ ʧʦʜʨʽʙʥʶʶʯʠ 

ʟʝʨʥʦ ʝʣʝʤʝʥʪʠ.  

6. ʈʝʛʽʩʪʨ ʤʦʞʝ ʣʽʤʽʪʫʚʘʪʠ ʚʤʽʩʪ ʟʘʣʠʰʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ  ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʙʨʦʙʢʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʤʽʜʴ ʽ ʦʣʦʚʦ). 

7. ʗʢʱʦ ʚ ʩʪʘʣʽ ʧʨʠʩʫʪʥʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʦ ʧʨʘʢʪʠʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʥʘ 

ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʾʭʥʽʡ  ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʫʢʘʟʘʥʠʡ ʽ ʧʦʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

ʊʘʙʣʠʮʷ 3.2.2-2. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʫʜʥʦʙʫʜʽʚʥʦʾ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

ʂʘʪʝʛʦʨʽʷ 

A32                             D32                           ɽ32 

ɸ36                             D36                           ɽ36 

ɸ40                             D40                           ɽ40 

F32 

F36  

F40 

ʈʦʟʢʠʩʣʝʥʥʷ ʉʧʦʢʽʡʥʘ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ, ʦʙʨʦʙʣʝʥʘ ʘʣʶʤʽʥʽʻʤ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʢʽʚʰʦʚʠʡ ʘʥʘʣʽʟ), % ʤʘʢʩ., ʷʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ 

Cʤʘʢʩ 0,18 0,16 

Mn 0,9 õ 1,6 0,9 õ 1,6 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  48 

 

ʂʘʪʝʛʦʨʽʷ 

A32                             D32                           ɽ32 

ɸ36                             D36                           ɽ36 

ɸ40                             D40                           ɽ40 

F32 

F36  

F40 

Siʤʘʢʩ 0,5 0,5 

Pʤʘʢʩ 0,035 0,025 

Sʤʘʢʩ 0,035 0,025 

Cuʤʘʢʩ 0,35 0,35 

Crʤʘʢʩ 0,20 0,20 

Niʤʘʢʩ 0,40 0,80 

Moʤʘʢʩ 0,08 0,08 

Alʤʽʥ (ʨʦʟʯʠʥʥʠʡ ʚ 

ʢʠʩʣʦʪʽ) 
0,015 0,015 

Nb 

V 

Tiʤʘʢʩ 

0,02 õ 0,05 

0,05 õ 0,10 

0,02 

ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʥʝ 

ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,12 

0,02 õ 0,05 

0,05 õ 0,10 

0,02 

ʟʘʛʘʣʴʥʘ ʩʫʤʘ 

ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 

0,12 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ.3.2.2-2: 

1. ʇʨʠ ʧʦʟʥʘʯʝʥʥʽ ʢʘʪʝʛʦʨʽʡ ʩʪʘʣʠ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʜʦ ʩʠʤʚʦʣʫ ʢʘʪʝʛʦʨʽʾ ʤʦʞʝ ʜʦʜʘʚʘʪʠʩʷ ʙʫʢʚʘ "ʅ" 

(ʥʘʧʨʠʢʣʘʜ, DH36). 

2.ʇʨʠ ʪʦʚʱʠʥʽ 12,5ʤʤ ʽ ʤʝʥʰʝ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʦ ʜʦ 0,70%. 

3.ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘʤʽʩʪʴ ʨʦʟʯʠʥʥʦʛʦ ʚ ʢʠʩʣʦʪʽ.  ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ  

ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,020%.  

4. ʉʪʘʣʴ ʤʦʞʝ ʤʽʩʪʠʪʠ ʘʣʶʤʽʥʽʡ, ʚʘʥʘʜʽʡ, ʥʽʦʙʽʡ ʘʙʦ ʽʥʰʽ ʧʦʜʨʽʙʥʶʶʯʠ  ʟʝʨʥʦ ʝʣʝʤʝʥʪʠ ʧʦ ʦʢʨʝʤʦʩʪʽ ʽ ʚ 

ʢʦʤʙʽʥʘʮʽʾ.  

ʗʢʱʦ ʟʘʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʧʦ ʦʢʨʝʤʦʩʪʽ, ʾʭʥʽʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʙʣ. 3.2.2-2.  

ʗʢʱʦ ʝʣʝʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʩʪʘʣʽ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 

5. ʇʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʠ ʧʦʩʪʘʯʘʥʥʽ ʩʪʘʣʠ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

ʙʫʜʴ-̫ ʢʦʾ ʢʘʪʝʛʦʨʽʾ ʧʽʩʣʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʠʚʝʜʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʜʠʚ. ʪʘʙʣ.3.2.2-3.  

6. ʉʵʢʚ, ʈʩʤ - ʜʠʚ. 3.2.2, 3.2.6. 

7. ʗʢʱʦ ʚ ʩʪʘʣʽ ʧʨʠʩʫʪʥʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʦ ʧʨʘʢʪʠʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʥʘ 

ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʾʭʥʽʡ  ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʫʢʘʟʘʥʠʡ ʽ ʧʦʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʈʝʛʽʩʪʨʦʤ ʜʣʷ ʣʠʩʪʦʚʦʾ ʽ ʰʪʘʙʦʚʦʾ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 50ʤʤ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʥʝʚʝʣʠʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʝʦʙʭʽʜʥʦʛʦ ʚʤʽʩʪʫ ʣʝʛʫʶʯʠʭ  ʝʣʝʤʝʥʪʽʚ. ɿʘʷʚʣʝʥʽ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʨʝʟʫʣʴʪʘʪʠ 

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʧʝʨʽʦʜʠʯʥʽʡ  ʧʝʨʝʚʽʨʮʽ ʟʘ ʚʠʤʦʛʦʶ ʈʝʛʽʩʪʨʫ. 

ʋ ʪʘʙʣ. 3.2.2-1 ʽ 3.2.2-2 ʥʘʚʝʜʝʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ, ʨʦʟʯʠʥʝʥʦʛʦ ʫ ʢʠʩʣʦʪʽ. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ 

ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 0,020%. 

ʋ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ, ʥʝ ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣ. 3.2.2-1 ʽ ʪʘʙʣ. 3.2.2-2, ʧʨʠ ʮʴʦʤʫ ʫ ʩʪʘʣʽ 

ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʚʤʽʩʪ ʭʨʦʤʫ, ʥʽʢʝʣʶ ʽ ʤʽʜʽ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ ʥʽʞ  0,30% ʢʦʞʥʦʛʦ. 

ɼʣʷ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʩʫʤʘ ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ ʧʣʶʩ 1/6 ʚʤʽʩʪʫ ʤʘʨʛʘʥʮʶ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,40%. ɽʢʚʽʚʘʣʝʥʪ ʚʫʛʣʝʮʶ (ʫ ʚʽʜʩʦʪʢʘʭ) ʜʣʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʜʦʧʫʩʢ ʟʘ ʜʘʥʠʤʠ ʢʦʚʰʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ɺʤʽʩʪ ʤʠʰ'ʷʢʫ ʫ ʩʪʘʣʽ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʥʝ ʧʦʚʠʥʥʠʡ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,08%. 

ʉʪʘʣʴ ʤʦʞʝ ʤʽʩʪʠʪʠ ʘʣʶʤʽʥʽʡ, ʚʘʥʘʜʽʡ, ʥʽʦʙʽʡ ʘʙʦ ʽʥʰʽ ʧʦʜʨʽʙʥʶʶʯʠ ʟʝʨʥʦ ʝʣʝʤʝʥʪʠ ʦʢʨʝʤʦ ʘʙʦ ʚ 

ʢʦʤʙʽʥʘʮʽʾ.  

ʗʢʱʦ ʚʢʘʟʘʥʽ ʝʣʝʤʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʦʢʨʝʤʦ, ʾʭ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʙʣ. 3.2.2-1 ʽ 3.2.2-2.  
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ʗʢʱʦ ʝʣʝʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʢʦʤʙʽʥʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʪʘʣʽ ʥʝ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 

ʗʢʱʦ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʘʙʦ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʦʜʨʽʙʥʶʶʪʴ ʟʝʨʥʦ, ʥʠʞʯʝ ʥʝʦʙʭʽʜʥʦʛʦ, ʈʝʛʽʩʪʨ ʤʦʞʝ 

ʚʠʤʘʛʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʘʫʩʪʝʥʽʪʥʦʛʦ ʟʝʨʥʘ, ʷʢʝ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʝ ʙʫʪʠ ʥʝ ʢʨʫʧʥʽʰʝ ʚʽʜ ʚʠʟʥʘʯʝʥʦʛʦ 

ʧ'ʷʪʠʤ ʙʘʣʦʤ. 

ɼʣʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʪʝʨʤʦʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʊʄʉʈ), ʚʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ 

ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.2.2-3. 

ʊʘʙʣʠʮʷ 3.2.2-3 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 
ɺʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ, %, ʤʘʢʩ 

t ¢ 50ʤʤ 50ʤʤ < t ¢ 100ʤʤ 

A32, D32, E32, F32 0,36 0,38 

A36, D36, E36, F36 0,38 0,40 

A40, D40, E40, F40 0,40 0,42 

ʇʨʠʤʽʪʢʠ: 1. ɺʝʣʠʯʠʥʘ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʧʽʜʣʷʛʘʻ ʧʦʛʦʜʞʝʥʥʶ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʦʤ- ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ 

ʽ ʩʫʜʥʦʚʝʨʬôʶ ʫ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ. 

2. ɼʣʷ ʪʦʚʱʠʥʠ ʧʦʥʘʜ 100ʤʤ ʚʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʟ ʈʝʛʽʩʪʨʦʤ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ 

ʩʪʘʥʫ ʧʨʦʢʘʪʫ. 

ɿʘʤʽʩʪʴ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʦʮʽʥʶʻ ʩʭʠʣʴʥʽʩʪʴ ʩʪʘʣʽ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʘʙʦ ʈʉʄ ʧʽʜʣʷʛʘʶʪʴ ʧʦʛʦʜʞʝʥʥʶ ʽʟ ʈʝʛʽʩʪʨʦʤ ʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʫ ʩʭʚʘʣʶʚʘʣʴʥʫ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʩʪʘʣʴ. 

ʌʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʉʝʢʚ ʘʙʦ ʈʉʄ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠʩʷ ʫ ʩʝʨʪʠʬʽʢʘʪʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ/ʘʙʦ ʉʚʽʜʦʮʪʚʽ 

ʈʝʛʽʩʪʨʘ ʥʘ ʩʪʘʣʴ, ʱʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ. ʈʦʟʤʽʨ ʘʫʩʪʝʥʽʪʥʦʛʦ ʟʝʨʥʘ ʩʪʘʣʽ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 5 ʙʘʣʽʚ 

(ASTM ɽ112, ɼʉʊʋ 8972:2019). 

ʅʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ: 

- ʜʣʷ ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟ ʬʝʨʠʪʦ-ʧʝʨʣʪ̔ʥʦʶ ʩʪʨʫʢʪʫʨʦʶ - ʨʦʟʤʽʨ ʟʝʨʥʘ ʬʝʨʠʪʫ 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʠʡ 8 - 9 ʥʦʤʝʨʫ ʧʦ ɼʉʊʋ 8972:2019 (0,015-0,022ʤʤ), ʬʝʨʠʪʦ - ʧʝʨʣʽʪʥʘ ʩʤʫʞʯʘʪʽʩʪʴ 

ʧʦ ɼʉʊʋ 8974:2019 (ʰʢʘʣʘ 3, ʨʷʜ ɸ) - ʥʝ ʙʽʣʴʰʝ 2 ʙʘʣʽʚ; 

- ʜʣʷ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟ ʬʝʨʠʪʦ-ʙʝʡʥʽʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ - ʨʦʟʤʽʨ ʟʝʨʥʘ ʬʝʨʠʪʫ ʥʝ ʙʽʣʴʰʝ 9 -

10 ʥʦʤʝʨʫ ʧʦ ɼʉʊʋ 8972:2019 (0,011-0,015ʤʤ), ʢʦʝʬʽʮʽʻʥʪ ʘʥʽʟʦʪʨʦʧʽʾ ʩʪʨʫʢʪʫʨʠ ʥʝ ʙʽʣʴʰʝ 1; ʪʘʢʦʞ 

ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʯʘʩʪʠʥʘ ʽ ʨʦʟʤʽʨ ʙʝʡʥʽʪʥʠʭ ʦʙʣʘʩʪʝʡ ʨʝʡʢʦʚʦʾ ʤʦʨʬʦʣʦʛʽʾ. 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʩʪʨʫʢʪʫʨʠ ʩʪʘʣʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʢʘʟʘʥʠʤ ʚʠʱʝ ʩʪʘʥʜʘʨʪʘʤ, ʘʙʦ ʙʫʪʠ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʾʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʚʘʣʝʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʛʦʪʦʚʣʶʚʘʯʘ. 

ʇʨʠʤʽʪʢʘ. ɼʉʊʋ 8972:2019 ʉʪʘʣʽ ʪʘ ʩʧʣʘʚʠ. ʄʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʟʝʨʥʘ. 

ɼʉʊʋ 8974:2019 ʉʪʘʣʴ. ʄʝʪʘʣʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʣʠʩʪʽʚ ʪʘ ʩʪʨʽʯʢʠ. 

3.2.3 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ  ʧʦʚʠʥʥʽ  ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʚʠʤʦʛʘʤʠ ʨʦʟʜ.2. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.2.3-1, ʘ ʩʪʘʣʽ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ï ʪʘʙʣ. 3.2.3-2.  
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ʊʘʙʣʠʮʷ 3.2.3-1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ ʊʠʤʯʘʩʦʚʠʡ ʦʧʽʨ Rm, 
ʄʇʘ 

ɻʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ Rʝʅ, 
ʄʇʘ 

ɺʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ 

ɸ5, %, ʤʽʥ 

ɸ, ɺ, D, ɽ 400 õ 520 235 22 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ.3.2.3-1: 

1. ʇʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʥʘʜʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʩʪʘʣʽ 

ʢʘʪʝʛʦʨʽʾ ɸ  ʫʩʽʭ ʪʦʚʱʠʥ, ʚʝʨʭʥʷ ʛʨʘʥʠʮʷ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ ʤʦʞʝ ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ. 

2. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ ʰʠʨʠʥʦʶ 25ʤʤ ʽ ʜʦʚʞʠʥʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʯʘʩʪʠʥʠ 200ʤʤ ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ: 

 

ʊʘʙʣʠʮʷ 3.2.3-2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ 

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʊʠʤʯʘʩʦʚʠʡ ʦʧʽʨ Rm, ʄʇʘ ɻʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ Rʝ, ʄʇʘ ɺʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ 

ɸ5, %, ʤʽʥ 

ɸ32 

D32 

ɽ32 

F32 

440 õ 570 315 22 

ɸ36 

D36 

ɽ36 

F36 

490 õ 630 355 21 

ɸ40 

D40 

ɽ40 

F40 

510 õ 660 390 20 

ʇʨʠʤʽʪʢʘ ʜʦ ʪʘʙʣ.3.2.3-2: 

1. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ ʰʠʨʠʥʦʶ 25ʤʤ ʽ ʜʦʚʞʠʥʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʯʘʩʪʠʥʠ 200ʤʤ ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ: 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 
ʊʦʚʱʠʥʘ t, ʤʤ 

t <5 5< t <10 10< t <15 15< t <20 20< t <25 25< t <30 30< t <40 40< t <50 

ɸ32 

D32 

ɽ32 

F32 

14 16 17 18 19 20 21 22 

ɸ36 

D36 

ɽ36 

F36 

13 15 16 17 18 19 20 21 

ʊʦʚʱʠʥʘ, ʤʤ t Ò 5 5 < t Ò 10 10 < t Ò 15 15 < t Ò 20 20 < t Ò 25 25 < t Ò 30 30 < t Ò 40 40 < t Ò 50 

ɺʽʜʥʦʩʥʝ  

ʧʦʜʦʚʞʝʥʥʷ, % 
14 16 17 18 19 20 21 22 
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ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 
ʊʦʚʱʠʥʘ t, ʤʤ 

t <5 5< t <10 10< t <15 15< t <20 20< t <25 25< t <30 30< t <40 40< t <50 

ɸ40 

D40 

ɽ40 

F40 

12 14 15 16 17 18 19 20 

ʈʦʙʦʪʘ ʫʜʘʨʫ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʘʙʦ ʥʘ ʧʦʟʜʦʚʞʥʽʭ KVL, ʘʙʦ ʥʘ 

ʧʦʧʝʨʝʯʥʠʭ KVT ʟʨʘʟʢʘʭ.  

ɺʠʤʦʛʠ ʜʦ ʨʦʙʦʪʠ ʫʜʘʨʫ ʜʣʷ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3.2.3-3, ʘ ʜʣʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ ʚ ʪʘʙʣ. 3.2.3-4. 

ʊʘʙʣʠʮʷ 3.2.3-3 ʋʜʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ 
ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʫʜʘʨʫ, ɼʞ, ʤʽʥ 

t Ò 50 ʤʤ 50ʤʤ < t Ò 70ʤʤ 70ʤʤ < t Ò 

100ʤʤ 

100ʤʤ < t Ò 150ʤʤ 

KVL KVT KVL KVT KVL KVT KVL KVT 

ɸ 20 - - 34 24 41 27 48 32 

ɺ 0 27 20 34 24 41 27 48 32 

D -20 27 20 34 24 41 27 48 32 

ɽ -40 27 20 34 24 41 27 48 32 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ.3.2.3-3: 

1. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ - ʜʠʚ. ʪʘʢʦʞ 3.2.6. 

2. ʇʨʠ ʧʦʩʪʘʚʮʽ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɺ ʪʦʚʱʠʥʦʶ 25ʤʤ ʘʙʦ ʤʝʥʰʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʤʦʞʫʪʴ ʥʝ 

ʚʠʢʦʥʫʚʘʪʠʩʷ. 

3. ʇʨʠ ʧʦʩʪʘʚʮʽ ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɸ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 50ʤʤ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʤʦʞʫʪʴ 

ʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ, ʷʢʱʦ ʧʨʠ ʾʾ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʦʜʨʽʙʥʶʶʯʠ  ʟʝʨʥʦ ʝʣʝʤʝʥʪʠ. ʎʷ ʩʪʘʣʴ ʪʘʢʦʞ ʤʦʞʝ 

ʧʦʩʪʘʚʣʷʪʠʩʷ ʙʝʟ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʽ ʧʽʩʣʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ  ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʾʾ ʚ ʧʝʨʽʦʜ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

4. ɼʣʷ ʩʪʘʣʽ, ʧʨʠ ʧʦʩʪʘʚʮʽ ʷʢʦʾ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʧʨʦʚʦʜʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ, ʮʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚʠʙʽʨʢʦʚʦ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ, ʘ ʜʣʷ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɸ 

ʪʦʚʱʠʥʦʶ ʜʦ 50ʤʤ, KVL >27 ɼʞ ʧʨʠ 20Áʉ. 

ʊʘʙʣʠʮʷ 3.2.3-4 ʋʜʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʫʜʘʨʫ, ɼʞ, ʤʽʥ 

t Ò 50 ʤʤ 50ʤʤ < t Ò 70ʤʤ 70ʤʤ < t Ò 

100ʤʤ 

100ʤʤ < t Ò 150ʤʤ 

KVL KVT KVL KVT KVL KVT KVL KVT 

ɸ32 

0 

31 22 38 26 46 31 50 33 

ɸ36 34 24 41 27 50 34 54 36 

ɸ40 39 26 46 31 55 37 58 39 

D32 

-20 

31 22 38 26 46 31 50 33 

D36 34 24 41 27 50 34 54 36 

D40 39 26 46 31 55 37 58 39 

ɽ32 

-40 

31 22 38 26 46 31 50 33 

ɽ36 34 24 41 27 50 34 54 36 

ɽ40 39 26 46 31 55 37 58 39 

F32 -60 31 22 38 26 46 31 50 33 
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ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʫʜʘʨʫ, ɼʞ, ʤʽʥ 

t Ò 50 ʤʤ 50ʤʤ < t Ò 70ʤʤ 70ʤʤ < t Ò 

100ʤʤ 

100ʤʤ < t Ò 150ʤʤ 

KVL KVT KVL KVT KVL KVT KVL KVT 

F36 34 24 41 27 50 34 54 36 

F40 39 26 46 31 55 37 58 39 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ.3.2.3-4: 

1. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ - ʜʠʚ. ʪʘʢʦʞ 3.2.6. 

2. ɼʣʷ ʢʘʪʝʛʦʨʽʡ ʩʪʘʣʽ ɸ32 ʽ ɸ36 ʤʦʞʝ ʙʫʪʠ ʩʢʦʨʦʯʝʥʦ ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ, ʟʘ ʫʤʦʚʠ ʧʦʟʠʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʙʽʨʢʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʋ ʪʘʙʣʠʮʷʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ (10 ʭ 10ʤʤ). ʋ ʨʘʟʽ  

ʧʨʝʜʩʪʘʚʣʝʥʥʷ  ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʤʝʥʰʝ 10ʤʤ ʥʝʦʙʭʽʜʥʦ  ʢʝʨʫʚʘʪʠʩʷ ʚʠʢʣʘʜʝʥʠʤ ʫ 2.2.3.1.  

ʗʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʧʦʩʪʘʯʘʥʥʽ ʩʪʘʣʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʚʠʢʦʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʧʦʟʜʦʚʞʥʽʭ 

ʟʨʘʟʢʘʭ (ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʧʦʧʝʨʝʯʥʠʭ ʟʨʘʟʢʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʘʨʘʥʪʦʚʘʥʽ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ), ʟʘ 

ʚʠʥʷʪʢʦʤ  ʚʠʧʘʜʢʽʚ, ʦʛʦʚʦʨʝʥʠʭ ʩʧʦʞʠʚʘʯʝʤ ʯʠ ʈʝʛʽʩʪʨʦʤ. 

ʋ ʚʠʧʘʜʢʫ  ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ  ʧʦʚʪʦʨʥʽ  ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ 1.3.4.2. 

3.2.4 ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ. 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ ʩʪʘʣʽ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.2.4-1 ʽ 3.2.4-2 ʽ ʙʫʪʠ ʫʢʘʟʘʥʠʡ ʫ 

ʩʝʨʪʠʬʽʢʘʪʽ ʽ/ʘʙʦ ʟʘʚʦʜʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʧʨʦ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʊʘʙʣʠʮʷ 3.2.4-1. ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ 1 

ʂʘʪʝʛʦʨʽʷ ʊʦʚʱʠʥʘ, ʤʤ ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ 

ɸ 

t ¢ 50 ɹʫʜ-ɹ̫ ʢʠʡ 

50 < t ¢ 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ (ʊʄ) 2 

ɺ 

t ¢ 50 ɹʫʜ-ɹ̫ ʢʠʡ 

50 < t ¢ 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ (ʊʄ) 2 

D 

t ¢ 35 ɹʫʜ-ɹ̫ ʢʠʡ 

35 < t ¢ 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ (ʊʄ) 3 

ɽ t ¢ 150 ʅʦʨʤʘʣʽʟʘʮʽʷ (N) ʘʙʦ ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 3 

1 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ  ʜʦ  3.2.6.4-1. 
2ʉʪʘʣʝʚʠʡ ʣʠʩʪʦʚʠʡ ʧʨʦʢʘʪ ʢʘʪʝʛʦʨʽʾ ɸ ʽ ɺ, ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʤʦʞʝ ʧʦʩʪʘʯʘʪʠʩʷ ʚ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ. 
3ʇʨʦʬʽʣʴʥʘ ʩʪʘʣʴ ʢʘʪʝʛʦʨʽʾ D ʤʦʞʝ ʧʦʩʪʘʯʘʪʠʩʷ ʛʘʨʷʯʝʢʘʪʘʥʦʶ ʟʘ ʫʤʦʚʠ ʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ. ɿʘ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚ ʧʨʦʬʽʣʴʥʘ ʩʪʘʣʴ ʢʘʪʝʛʦʨʽʾ ɽ ʤʦʞʝ ʧʦʩʪʘʯʘʪʠʩʷ ʛʘʨʷʯʝʢʘʪʘʥʦʶ ʘʙʦ ʧʽʩʣʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʨʦʢʘʪʢʠ. 

ʊʘʙʣʠʮʷ 3.2.4-2. ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

ʂʘʪʝʛʦʨʽʾ 

ɽʣʝʤʝʥʪʠ, ʱʦ 

ʧʦʜʨʽʙʥʶʶʪʴ 

ʟʝʨʥʦ 

ʊʦʚʱʠʥʘ, ʤʤ ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ 

ɸ32, ɸ36 Nb ̔/ʘʙʦ V 

t < 12,5 ɹʫʜ-ɹ̫ ʢʠʡ 

12,5 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

ɸ32, ɸ36 
ɸl ʘʙʦ 

Al + Ti 

t < 20 ɹʫʜ-ɹ̫ ʢʠʡ 

20 < t < 35 ɹʫʜ-ɹ̫ ʢʠʡ, ʧʦʩʪʘʚʢʘ ʚ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ (AR) ï ʚʠʤʘʛʘʻ 
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ʂʘʪʝʛʦʨʽʾ 

ɽʣʝʤʝʥʪʠ, ʱʦ 

ʧʦʜʨʽʙʥʶʶʪʴ 

ʟʝʨʥʦ 

ʊʦʚʱʠʥʘ, ʤʤ ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʟʛʦʜʞʝʥʥʷ 

35 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

ɸ40 ɹʫʜ-ɹ̫ ʢʽ 

t < 12,5 ɹʫʜ-ɹ̫ ʢʠʡ 

12,5 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

D32, D36 Nb ̔/ʘʙʦ V 

t < 12,5 ɹʫʜ-ɹ̫ ʢʠʡ 

12,5 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

D32, D36 
ɸl ʘʙʦ 

Al + Ti 

t < 20 ɹʫʜ-ɹ̫ ʢʠʡ 

20 < t < 25 
ɹʫʜ-ɹ̫ ʢʠʡ, ʧʦʩʪʘʚʢʘ ʚ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ (AR) ï ʚʠʤʘʛʘʻ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʟʛʦʜʞʝʥʥʷ 

25 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

D40 ɹʫʜ-ɹ̫ ʢʽ 

t < 50 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

50 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) ʘʙʦ ʛʘʨʪʫʚʘʥʥʷ ʟ 

ʚʽʜʧʫʩʢʦʤ (QT) 

E32, E36 ɹʫʜ-ɹ̫ ʢʽ 
t < 50 ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

50 < t < 150 ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

ɽ40 ɹʫʜ-ɹ̫ ʢʽ 

t < 50 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (CR) ʘʙʦ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

50 < t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) ʘʙʦ ʛʘʨʪʫʚʘʥʥʷ ʟ 

ʚʽʜʧʫʩʢʦʤ (QT) 

F32, F36 ɹʫʜ-ɹ̫ ʢʽ 
t < 50 

ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) ʘʙʦ ʛʘʨʪʫʚʘʥʥʷ ʟ 

ʚʽʜʧʫʩʢʦʤ (QT) 

50 < t < 150 ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) 

F40 ɹʫʜ-ɹ̫ ʢʽ t < 150 
ʅʦʨʤʘʣʽʟʘʮʽʷ (N), ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) ʘʙʦ ʛʘʨʪʫʚʘʥʥʷ ʟ 

ʚʽʜʧʫʩʢʦʤ (QT) 

ʇʨʠʤʽʪʢʘ:  ʇʨʦʬʽʣʴʥʘ ʩʪʘʣʴ ʢʘʪʝʛʦʨʽʡ ɸ32, ɸ36, D36 ʤʦʞʝ ʧʦʩʪʘʯʘʪʠʩʷ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ ʟʘ ʫʤʦʚʠ 

ʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ; ʟʘ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚ ʧʨʦʬʽʣʴʥʘ ʩʪʘʣʴ ʢʘʪʝʛʦʨʽʡ ɽ32 ʽ E36 

ʤʦʞʝ ʧʦʩʪʘʯʘʪʠʩʷ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ ʘʙʦ ʧʽʩʣʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʨʦʢʘʪʢʠ. ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ 

ʟʛʠʥ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.2.6.4-2. 

 

3.2.5 ɼʦʙʽʨ ʧʨʦʙ. 

ʗʢʱʦ ʥʝʤʘʻ ʽʥʰʠʭ ʚʢʘʟʽʚʦʢ, ʧʨʦʙʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʜʦʙʠʨʘʪʠʩʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ: 

- ʚʽʜ ʣʠʩʪʽʚ ʽ ʰʪʘʙ ʰʠʨʠʥʦʶ ʙʽʣʴʰʝ 600ʤʤ ï ʚʽʜ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘʢ, ʱʦʙ ʚʽʩʴ ʧʨʦʙʠ ʟʥʘʭʦʜʠʣʘʩʷ 

ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʽ ʡʦʛʦ ʢʨʦʤʢʦʶ (ʜʠʚ. ʨʠʩ. 3.2.5-1); 

- ʚʽʜ ʰʪʘʙ ʰʠʨʠʥʦʶ 600ʤʤ ʽ ʤʝʥʰʝ ʽ ʧʨʦʬʽʣʽʚ ï ʚʽʜ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘʢ, ʱʦʙ ʚʽʩʴ ʧʨʦʙʠ ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ ӎ ʚʽʜ ʢʨʦʤʢʠ ʰʪʘʙʠ ʘʙʦ ʟʦʚʥʽʰʥʴʦʾ ʢʨʦʤʢʠ ʧʦʣʢʠ, ʘ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʧʨʦʬʽʣʽʚ ï ̫ʢʥʘʡʙʣʠʞʯʝ ʜʦ 

ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ (ʜʠʚ. ʨʠʩ. 3.2.5-2, 3.2.5-3 ʽ 3.2.5-4); 

- ʚʽʜ ʰʚʝʣʝʨʽʚ, ʪʘʚʨʽʚ ï ̔ʟ ʩʪʽʥʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ı  ʚʽʜ ʾʾ ʩʝʨʝʜʠʥʠ (ʜʠʚ. ʨʠʩ. 3.2.5-3); 

- ʚʽʜ ʧʨʫʪʢʽʚ ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʚʽʜ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʩʴ ʟʨʘʟʢʘ ʙʫʣʘ 

ʧʘʨʘʣʝʣʴʥʘ ʥʘʧʨʷʤʢʫ ʧʨʦʢʘʪʢʠ; 
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- ʚʽʜ ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʚʽʜ 50ʤʤ ʜʦ 150ʤʤ ʧʨʦʙʠ ʜʦʙʠʨʘʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ı ʪʦʚʱʠʥʠ ʚʽʜ ʧʦʚʝʨʭʥʽ. 

ʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʥʝʚʝʣʠʢʦʛʦ ʧʝʨʝʨʽʟʫ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʟʨʘʟʢʠ ʜʦʙʠʨʘʶʪʴʩʷ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʾʭ ʦʩʽ ʟʥʘʭʦʜʠʣʠʩʷ: 

- ʜʣʷ ʥʝʮʠʣʽʥʜʨʠʯʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʥʘ ʚʽʜʩʪʘʥʽ ӎ ʧʦʣʦʚʠʥʠ ʜʽʘʛʦʥʘʣʽ ʚʽʜ ʚʝʨʰʠʥʠ  

(ʜʠʚ. ʨʠʩ.3.2.5-5); 

- ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʥʘ ʚʽʜʩʪʘʥʽ ӎ ʨʘʜʽʫʩʘ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʢʨʦʤʢʠ (ʜʠʚ. ʨʠʩ.3.2.5-6). 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʽ ʟʛʠʥ ʚʠʨʽʟʫʶʪʴ ʽʟ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʥʘʡʙʽʣʴʰʦʾ ʪʦʚʱʠʥʠ 

(ʜʽʘʤʝʪʨʘ)  ʽʟ ʯʠʩʣʘ ʥʘʣʝʞʥʠʭ ʜʦ ʧʘʨʪʽʾ ʪʘʢ, ʱʦʙ ʾʭ ʧʦʟʜʦʚʞʥʽ ʦʩʽ ʙʫʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʥʘʧʨʷʤʢʫ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʢʘʪʢʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʨʦʬʽʣʽʚ, ʧʨʫʪʢʽʚ ʽ ʰʪʘʙ ʰʠʨʠʥʦʶ 600ʤʤ ʽ ʤʝʥʰʝ. 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʫʜʘʨʫ KV ʚʠʨʽʟʫʶʪʴ ʪʘʢ, ʱʦʙ ʾʭ ʧʦʟʜʦʚʞʥʽ ʦʩʽ ʙʫʣʠ ʘʙʦ ʧʘʨʘʣʝʣʴʥʽ, ʘʙʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʥʘʧʨʷʤʢʫ ʦʩʪʘʥʥʴʦʾ ʧʨʦʢʘʪʢʠ, ʷʢʱʦ ʫ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʧʨʦʙʠ 

ʙʫʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʥʘʧʨʷʤʢʫ ʦʩʪʘʥʥʴʦʾ ʧʨʦʢʘʪʢʠ. 

ʅʘʜʨʽʟ ʧʦʚʠʥʥʠʡ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʧʨʦʢʘʪʢʠ ʥʝ ʙʣʠʞʯʝ 25ʤʤ ʚʽʜ ʢʨʦʤʢʠ, 

ʚʽʜʨʽʟʘʥʦʾ ʧʦʣʫʤôʷʤ ʘʙʦ ʥʦʞʠʮʷʤʠ. 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʦʚʠʥʥʽ ʜʦʙʠʨʘʪʠʩʷ ʫ ʤʝʞʘʭ 2ʤʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʨʦʢʘʪʫ, ʧʨʠ 

ʪʦʚʱʠʥʽ ʧʨʦʢʘʪʫ, ʧʝʨʝʚʠʱʫʶʯʽʡ   40ʤʤ, ī  ʚʽʜ ı  ʪʦʚʱʠʥʠ (ʚʽʩʴ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʘ ʣʝʞʘʪʠ ʫ ʧʣʦʱʠʥʽ, 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʥʘ ı ʪʦʚʱʠʥʠ ʽ ʧʘʨʘʣʝʣʴʥʽʡ ʧʦʚʝʨʭʥʽ). 

ʇʨʦʢʘʪ ʪʦʚʱʠʥʦʶ 15ʤʤ ʽ ʤʝʥʰʝ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ -

30ʆʉ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʠʡ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʟʛʠʥ ʽ ʫʜʘʨʥʠʡ ʟʛʠʥ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ 

ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ ʤʝʥʰʝ 10ʤʤ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ (ʜʠʚ. 2.2.3.1). 

 

3.2.6 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ. 

3.2.6.1 ʇʨʦʢʘʪ ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʷʤʠ. ʂʦʞʥʘ ʧʘʨʪʽʷ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʟ ʧʨʦʢʘʪʫ 

ʦʜʥʦʛʦ ʚʠʜʫ, ʦʜʥʽʻʾ ʧʣʘʚʢʠ ʪʘ ʦʜʥʦʛʦ ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ. ʗʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʦʢʨʝʤʦ, ʚʽʜ ʢʦʞʥʦʾ ʧʘʨʪʽʾ 

ʤʘʩʦʶ ʥʝ ʙʽʣʴʰʝ 50ʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʠʡ ʦʜʠʥ ʟʨʘʟʦʢ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʽ ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ 

(ʢʨʽʤ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ɽ, ɽ32, ɽ36, ɽ40) ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ. 

ʗʢʱʦ ʤʘʩʘ ʧʘʨʪʽʾ ʧʝʨʝʚʠʱʫʻ 50ʪ, ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʧʦ ʦʜʥʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʶ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʽ ʥʘ 

ʫʜʘʨʥʠʡ ʟʛʠʥ (ʢʦʤʧʣʝʢʪ) ʜʣʷ ʢʦʞʥʠʭ ʧʦʚʥʠʭ ʽ ʥʝʧʦʚʥʠʭ 50ʪ. 
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ʗʢʱʦ ʧʘʨʪʽʷ ʩʢʣʘʜʝʥʘ ʟ ʣʠʩʪʽʚ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10ʤʤ, ʘʙʦ ʧʨʦʬʽʣʽʚ ʽ ʧʨʫʪʢʽʚ, 

ʪʦʚʱʠʥʘ ʘʙʦ ʜʽʘʤʝʪʨ ʷʢʠʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10ʤʤ, ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʧʦ ʦʜʥʦʤʫ 

ʚʠʧʨʦʙʫʚʘʥʥʶ. 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʾ ʧʨʦʢʘʪʫ ʧʦʚʠʥʥʽ ʜʦʙʠʨʘʪʠʩʷ ʚʽʜ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʪʦʚʱʠʥʠ, ʧʨʠʥʘʣʝʞʥʦʛʦ ʜʦ ʮʽʻʾ ʧʘʨʪʽʾ. 

3.2.6.2 ʗʢʱʦ ʈʝʛʽʩʪʨʦʤ ʜʦʧʫʱʝʥʝ ʧʦʩʪʘʯʘʥʥʷ ʚ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ, ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʦʚʠʥʥʠʡ ʚʠʧʨʦʙʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʦʞʥʠʭ ʧʦʚʥʠʭ ʘʙʦ ʥʝʧʦʚʥʠʭ 25ʪ. 

3.2.6.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʡ ɽ, ɽ32, ɽ36 ʽ ɽ40 ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʪʘʢʦʤʫ ʦʙʩʷʟʽ: 

- ʣʠʩʪʦʚʘ ʽ ʰʠʨʦʢʦʰʪʘʙʦʚʘ ʩʪʘʣʴ ï ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ ʢʦʞʥʠʡ ʚʠʨʽʙ; 

- ʧʨʦʬʽʣʴʥʘ ʽ ʩʦʨʪʦʚʘ ʩʪʘʣʴ ï ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʚʽʜ ʢʦʞʥʠʭ ʧʦʚʥʠʭ ʘʙʦ ʥʝʧʦʚʥʠʭ 25ʪ. 

ʗʢʱʦ ʜʣʷ ʧʨʦʬʽʣʴʥʦʾ ʩʪʘʣʽ ʈʝʛʽʩʪʨʦʤ ʜʦʧʫʱʝʥʝ ʧʦʩʪʘʯʘʥʥʷ ʚ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ ʘʙʦ ʧʽʩʣʷ ʧʨʦʢʘʪʢʠ 

ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʞʥʠʭ ʧʦʚʥʠʭ ʘʙʦ 

ʥʝʧʦʚʥʠʭ 15ʪ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʨʦʢʘʪʫ ʧʽʩʣʷ ʛʘʨʪʫʚʘʥʥʷ ʽ ʚʽʜʧʫʩʢʫ (QT) ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʢʦʞʥʽʡ 

ʜʦʚʞʠʥʽ, ʷʢʘ ʧʨʦʡʰʣʘ ʮʶ ʦʧʝʨʘʮʽʶ. ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʨʦʢʘʪʫ, ʷʢʠʡ, ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ 

ʽʟ ʈʝʛʽʩʪʨʦʤ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʧʦʩʪʘʯʘʥʥʷ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ, ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ.  

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʘʨʪʽʾ, ʚʽʜ ʷʢʦʾ ʜʦʙʠʨʘʻʪʴʩʷ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ, ʧʦʚʠʥʥʠʡ ʩʪʘʥʦʚʠʪʠ 25ʪ. 

3.2.6.4 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣ. 3.2.6.4-1 ʜʣʷ ʩʪʘʣʽ 

ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ  ʽ  ʚ ʪʘʙʣ. 3.2.6.4-2 ʜʣʷ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 3.2.6.4-1 

ʂʘʪʝ-

ʛʦʨʽʷ 

ʩʪʘʣʽ 

ʈʦʟʢʠʩʣʝʥ

ʥ  ̫

ɺʠʜ 

ʧʨʦ-

ʢʘʪʫ 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ  (ʦʙʩʷʛ ʧʘʨʪʽʾ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ, KV ) 

ʊʦʚʱʠʥʘ, ʤʤ 
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ɸ 

ʉʧʦʢʽʡʥʘ 

ʯʠ 

ʥʘʧʽʚʩʧʦ-

ʢʽʡʥʘ 

ʇʨʦ-

ʬʽʣʴ 
ɸ(-) ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

<50 

ʩʧʦʢʽʡʥʘ 

ʯʠ 

ʥʘʧʽʚʩʧʦ-

ʢʽʡʥʘ, 

>50 

ʩʧʦʢʡ̔ʥʘ 

ʃʠʩʪ ɸ(-) N(-),TM(-) CR(50),AR*(50) 

 

ʇʨʦ-

ʬʽʣʴ 
ɸ(-) ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɺ 

<50 

ʩʧʦʢʽʡʥʘ 

ʯʠ ʥʘʧʽʚ-

ʩʧʦʢʽʡʥʘ, 

Ó50 

ʩʧʦʢʡ̔ʥʘ 

ʃʠʩʪ ɸ(50) 
N(50), TM(50) 

CR(25), AR*(25) 

ʇʨʦ-

ʬʽʣʴ 
ɸ(-) ɸ(50) ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

D 

ʉʧʦʢʽʡʥʘ 

ʃʠʩʪ, 

ʧʨʦ-

ʬʽʣʴ 

ɸ(50) ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʉʧʦʢʽʡʥʘ 

ʪʘ 

ʦʙʨʦʙʣʝʥʘ  

ʃʠʩʪ ɸ(50) 
N(50) CR(50) 

ʊʄ(50) 

 

N(50) 

1. TM(50) 

CR(25) 
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ʂʘʪʝ-

ʛʦʨʽʷ 

ʩʪʘʣʽ 

ʈʦʟʢʠʩʣʝʥ

ʥ  ̫

ɺʠʜ 

ʧʨʦ-

ʢʘʪʫ 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ  (ʦʙʩʷʛ ʧʘʨʪʽʾ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ, KV ) 

ʊʦʚʱʠʥʘ, ʤʤ 
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ʝʣʝʤʝʥ-

ʪʘʤʠ, ʱʦ 

ʧʦʜʨʽʙ-

ʥʶʶʪʴ 

ʟʝʨʥʦ 

ʇʨʦ-

ʬʽʣʴ 
ɸ(50) 

N(50) 

CR(50) ʊʄ(50) 

AR*(25) 

ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɽ 

ʉʧʦʢʽʡʥʘ 

ʪʘ 

ʦʙʨʦʙʣʝʥʘ 

ʝʣʝʤʝʥʪʘʤ

ʠ, ʱʦ 

ʧʦʜʨʽʙʥʶ-

ʶʪʴ ʟʝʨʥʦ 

ʃʠʩʪ 
N (ʢʦʞʥʠʡ ʣʠʩʪ, ʨʦʟʢʘʪ) 

ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ, ʨʦʟʢʘʪ) 

ʇʨʦ-

ʬʽʣʴ 

N(25),  ʊʄ(25), 

AR*(15),CR*(15) 
ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ɸïʙʫʜʴ-̫ ʢʝ; N -ʥʦʨʤʘʣʽʟʘʮʽʷ; ʉR ï ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ; ʊʄ ï ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ. 

ʇʨʠʤʽʪʢʘ:ɸR* ʛʘʨʷʯʝʢʘʪʘʥʘ ʩʪʘʣʴ ʽ ʉR* ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ, ʟʘʟʥʘʯʝʥʽ ʫ ʮʽʡ ʪʘʙʣʠʮʽ, ʤʦʞʫʪʴ  

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ  ʪʽʣʴʢʠ  ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʊʘʙʣʠʮʷ 3.2.6.4-2 

ʂ
ʘ
ʪ
ʝ
ʛ
ʦ
ʨ
ʽ
ʷ
 
ʩ
ʪ
ʘ
ʣ
ʽ

 

ʈ
ʦ
ʟ
ʢ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʷ

 

ɽʣʝʤʝʥ-

ʪʠ, ʱʦ 

ʧʦʜʨʽʙ-

ʥʶʶʪʴ 

ʟʝʨʥʦ 

ɺʠʜ 

ʧʨʦʢʘʪʫ 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ (ʦʙʩʷʛ ʧʘʨʪʽʾ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʂV) 

ʊʦʚʱʠʥʘ, ʤʤ  
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1 2 3 4 5 

ɸ32, 

ɸɿ6 

ʉ
ʧ
ʦ
ʢ
ʽ
ʡ
ʥ
ʘ
 
ʽ
 
ʦ
ʙ
ʨ
ʦ
ʙ
ʣ
ʝ
ʥ
ʘ
 
ʝ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
ʘ
ʤ
ʠ
,
 
ʱ
ʦ
 
ʧ
ʦ
ʜ
ʨ
ʽ
ʙ
ʥ
ʶ
ʶ
ʪ
ʴ
 
ʟ
ʝ
ʨ
ʥ
ʦ

 

Nb ̔/ 

ʯʠ V 

ʃʠʩʪ ɸ(50) N(50), CR(50), TM(50)  N(50),CR(25),TM(50)  

ʇʨʦʬʽʣʴ ɸ(50) N(50), CR(50), TM(50), AR*(25) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɸ1 ʯʠ 

Al+Ti 

ʃʠʩʪ ɸ(50) 
AR*(25)  He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

N(50), CR(50), TM(50)  N(50), CR(25), TM(50) 

ʇʨʦʬʽʣʴ ɸ(50) 
N(50), CR(50), 

TM(50),AR*(25)  
He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɸ40 
ɹʫʜʴ-

ʷʢʽ 

ʃʠʩʪ ɸ(50) N(50), CR(50), TM(50) 
N(50) TM(50) 

QT(ʢʦʞʥʠʡ ʨʦʟʢʘʪ)  

ʇʨʦʬʽʣʴ ɸ(50) N(50), CR(50), TM(50) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

D32, 

D36 

Nb ʯʠ 

V 

ʃʠʩʪ ɸ(50) N(50), CR(50), TM(50) N(50),CR(25),TM(50) 

ʇʨʦʬʽʣʴ ɸ(50) 
N(50), CR(50), TM(50), 

AR*(25) 
He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɸ1 ʯʠ 

Al+Ti 

ʃʠʩʪ ɸ(50) 
AR*(25) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

N(50), CR(50), TM(50)  N(50), CR(25), TM(50)  

ʇʨʦʬʽʣʴ ɸ(50) 
N(50), CR(50), TM(50), 

AR*(25) 
He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

D40 
ɹʫʜʴ-

ʷʢʽ 
ʃʠʩʪ N(50), CR(50), TM(50) 

N(50), ʊʄ(50)  

Qʊ(ʢʦʞʥʠʡ ʨʦʟʢʘʪ) 
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ʇʨʦʬʽʣʴ N(50), CR(50), TM(50) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɽ32, 

ɽ36 

ɹʫʜʴ-

ʷʢʽ 

ʃʠʩʪ N (ʢʦʞʥʠʡ ʣʠʩʪ ), ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ) 

ʇʨʦʬʽʣʴ N(25), ʊʄ(25), AR*(15),CR*(15) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ɽ40 
ɹʫʜʴ-

ʷʢʽ 

ʃʠʩʪ 
N (ʢʦʞʥʠʡ ʣʠʩʪ),ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ) 

CR (ʢʦʞʥʠʡ ʣʠʩʪ ) 

N (ʢʦʞʥʠʡ ʣʠʩʪ), 

ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ), 

Qʊ(ʢʦʞʥʠʡ ʨʦʟʢʘʪ) 

ʇʨʦʬʽʣʴ N(25), ʊʄ(25), CR (25) ʅʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

F32, 

F36 

ɹʫʜʴ-

ʷʢʽ 

ʃʠʩʪ 

N (ʢʦʞʥʠʡ ʣʠʩʪ), 

ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ) 

Qʊ(ʢʦʞʥʠʡ ʣʠʩʪ ) 

N (ʢʦʞʥʠʡ ʣʠʩʪ), 

ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ) 

Qʊ(ʢʦʞʥʠʡ ʣʠʩʪ ) 

ʇʨʦʬʽʣʴ N(25), ʊʄ(25), QT(25), CR*(15) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

F40 
ɹʫʜʴ-

ʷʢʽ 

ʃʠʩʪ N (ʢʦʞʥʠʡ ʣʠʩʪ), ʊʄ (ʢʦʞʥʠʡ ʣʠʩʪ), Qʊ(ʢʦʞʥʠʡ ʣʠʩʪ) 

ʇʨʦʬʽʣʴ N(25), ʊʄ(25), CR (25) He ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ɸïʙʫʜʴ-̫ ʢʝ; N -ʥʦʨʤʘʣʽʟʘʮʽʷ; ʉR ï ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ; ʊʄ ï ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ; Qʊ - ʛʘʨʪʫʚʘʥʥʷ 

ʽ ʚʽʜʧʫʩʢ. 

ʇʨʠʤʽʪʢʘ: ɸR* ʛʘʨʷʯʝʢʘʪʘʥʘ ʩʪʘʣʴ ʽ ʉR* ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ, ʟʘʟʥʘʯʝʥʽ ʫ ʮʽʡ ʪʘʙʣʠʮʽ, ʤʦʞʫʪʴ  

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ  ʪʽʣʴʢʠ  ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʛʣʷʜʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

3.2.6.5 ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʚʠʤʘʛʘʻʪʴʩʷ ʫʤʦʚʘʤʠ 

ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʪʘʢʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʚʠʟʥʘʥʠʤ ʈʝʛʽʩʪʨʦʤ ʤʽʞʥʘʨʦʜʥʠʤ 

ʽ/ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʦʤ. ʂʦʥʪʨʦʣʴ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ. ʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʧʨʦʚʝʜʝʥʥʷʤ ʜʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝ ʟʚʽʣʴʥʷʻ 

ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʚʽʜ ʜʘʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

3.2.7 ʆʛʣʷʜ. 

ʉʝʛʨʝʛʘʮʽʷ (ʘʙʦ ʣʽʢʚʘʮʽʷ) ʽ ʥʝʤʝʪʘʣʝʚʽ ʚʢʨʘʧʣʝʥʥʷ ʚ ʩʪʘʣʽ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʠʡʥʷʪʠʭ ʥʦʨʤ. 

ʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʪʨʽʱʠʥ, ʰʣʘʢʦʚʠʭ ʚʢʨʘʧʣʝʥʴ ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʠʩʪʫ ʧʦʚʝʨʭʥʶ ʽ ʥʝ ʧʦʚʠʥʥʽ ʚʠʧʨʘʚʣʷʪʠʩʷ ʫʜʘʨʦʤ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʠʡ ʛʘʨʘʥʪʫʚʘʪʠ ʧʦʚʥʝ ʫʩʫʥʝʥʥʷ ʫʩʘʜʢʦʚʠʭ ʨʘʢʦʚʠʥ, ʱʦ ʧʦʚʠʥʥʝ 

ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʝ ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. 

ʄʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʛʦʜʞʝʥʽ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

ʋʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ ʤʽʩʮʝʚʠʤ ʟʘʯʠʱʝʥʥʷʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 7% ʥʦʤʽ-

ʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ, ʘʣʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʥʝ ʙʽʣʴʰʝ 3ʤʤ. ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʟʘʯʠʱʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 2% ʧʦʚʝʨʭʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ. 

ʇʦʚʝʨʭʥʝʚʽ ʜʝʬʝʢʪʠ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ ʤʽʩʮʝʚʠʤ ʟʘʯʠʱʝʥʥʷʤ, ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽ ʧʽʜ ʥʘʛʣʷʜʦʤ 

ʈʝʛʽʩʪʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʫʥʝʥʽ ʚʠʨʫʙʫʚʘʥʥʷʤ ʘʙʦ ʟʘʯʠʱʝʥʥʷʤ ʽʟ ʥʘʩʪʫʧʥʠʤ ʟʘʚʘʨʶʚʘʥʥʷʤ ʟʘ ʫʤʦʚʠ: 

- ʧʽʜ ʯʘʩ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʝʨʝʜ ʟʘʚʘʨʶʚʘʥʥʷʤ ʪʦʚʱʠʥʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʘ 

ʙʽʣʴʰʝ ʥʽʞ ʥʘ 20%; 

- ʟʘʚʘʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘʤʠ, ʟʘ ʩʭʚʘʣʝʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʜʦʧʫʱʝʥʠʤʠ 

ʝʣʝʢʪʨʦʜʘʤʠ; 

- ʤʽʩʮʝ ʟʘʚʘʨʶʚʘʥʥʷ ʟʘʯʠʱʘʻʪʴʩʷ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ; 

- ʧʣʦʱʘ ʦʢʨʝʤʠʭ ʤʽʩʮʴ ʟʘʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 25ʩʤ2; 

- ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʘʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 1% ʧʦʚʝʨʭʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ; 

- ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʾʾ ʚʠʜ ʧʽʩʣʷ ʟʘʚʘʨʶʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ 
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ʧʦʛʦʜʞʫʻʪʴʩʷ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

3.2.8 ɼʦʧʫʩʢʠ  ʧʦ ʪʦʚʱʠʥʽ ʣʠʩʪʦʚʦʛʦ ʪʘ ʰʪʘʙʦʚʦʛʦ  ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ. 

3.2.8.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. 

ʎʽ ʚʠʤʦʛʠ  ʧʦʰʠʨʶʶʪʴʩʷ  ʥʘ ʜʦʧʫʩʢʠ  ʧʦ ʪʦʚʱʠʥʽ  ʣʠʩʪʦʚʦʛʦ ʪʘ ʰʪʘʙʦʚʦʛʦ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʰʠʨʠʥʦʶ 

600ʤʤ ʽ ʙʽʣʴʰʝ, ʪʦʚʱʠʥʦʶ 5ʤʤ ʽ ʙʽʣʴʰʝ, ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʥʠʞʯʝ ʛʨʫʧ ʩʪʘʣʽ: 

.1 ʩʫʜʥʦʙʫʜʽʚʥʦʾ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.2; 

.2 ʩʫʜʥʦʙʫʜʽʚʥʦʾ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.13; 

.3 ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʫʜʥʦʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ.  

ɼʦʧʫʩʢʠ ʧʦ ʪʦʚʱʠʥʽ   ʣʠʩʪʦʚʦʛʦ ʪʘ ʰʪʘʙʦʚʦʛʦ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ  ʤʝʥʰʝ 5ʤʤ ʤʦʞʫʪʴ 

ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʽ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʢʣʘʩʫ ɺ (ʩʪʘʥʜʘʨʪ  

ISO 7452). ʇʨʠ ʮʴʦʤʫ ʤʽʥʫʩʦʚʠʡ ʜʦʧʫʩʢ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,3ʤʤ. 

ʎʽ ʚʠʤʦʛʠ ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʝʚʠʡ ʧʨʦʢʘʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʪʣʽʚ, ʪʝʧʣʦʦʙʤʽʥʥʠʭ  

ʘʧʘʨʘʪʽʚ, ʧʦʩʫʜʠʥ ʧʽʜ ʪʠʩʢʦʤ ʪʦʱʦ, ʘ ʪʘʢʦʞ  ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ  ʘʚʪʦʥʦʤʥʠʭ ʮʠʩʪʝʨʥ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʧʝʨʝʚʝʟʝʥʥʷ ʩʢʨʘʧʣʝʥʦʛʦ ʛʘʟʫ ʘʙʦ ʭʽʤʽʢʘʪʽʚ. 

ʂʣʘʩ ʉ (ʩʪʘʥʜʘʨʪ ISO 7452) ʘʙʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʟʛʽʜʥʦ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʽ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ  

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʟʘʤʽʩʪʴ  ʚʠʤʦʛ 3.2.8.3 ʽ  ʚ  ʮʴʦʤʫ  ʚʠʧʘʜʢʫ  ʚʠʤʦʛʠ  3.2.8.4 ̔  3.2.8.5 ʤʦʞʫʪʴ ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩ ʉ (ISO 7452), ʪʝʢʩʪ ʚʠʥʦʩʢʠ ʜʦ ʪʘʙʣ. 2 ʩʪʘʥʜʘʨʪʫ ISʆ 7452 çɸ ʪʘʢʦʞ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ  ʪʦʚʱʠʥʠ ʥʘ 0,3ʤʤè ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʜʘʪʢʦʚʦ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʣʘʩ ʉ (ISʆ 7254), ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʝ ʟ 

ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʈʝʛʽʩʪʨʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʦʾ ʫ ʥʴʦʛʦ ʩʠʩʪʝʤʠ ʚʠʤʽʨʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ ʪʘ ʾʭʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʻ ʜʦʩʪʘʪʥʽʤʠ, ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʥʦʤʽʥʘʣʴʥʦʾ 

ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ. 

3.2.8.2 ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʷʢʽʩʪʴ ʢʦʥʪʨʦʣʶ ʽ ʧʽʜʪʨʠʤʢʫ  ʥʝʦʙʭʽʜʥʠʭ ʜʦʧʫʩʢʽʚ  ʧʨʦʢʘʪʫ  ʣʝʞʠʪʴ ʥʘ 

ʚʠʛʦʪʦʚʣʶʚʘʯʽ. ʇʨʝʜʩʪʘʚʥʠʢ ʈʝʛʽʩʪʨʫ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʟʘʩʚʽʜʯʠʪʠ ʚʠʤʽʨʠ ʘʙʦ ʾʭ ʯʘʩʪʠʥʫ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ  ʟʘ ʟʙʝʨʽʛʘʥʥʷ  ʽ ʧʽʜʪʨʠʤʢʫ ʥʘʣʝʞʥʦʛʦ ʩʪʘʥʫ  ʧʦʚʝʨʭʥʽ  ʫʞʝ  ʧʦʩʪʘʯʝʥʦʛʦ  ʧʨʦʢʘʪʫ, ʜʦ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʣʝʞʠʪʴ ʥʘ ʩʫʜʥʦʚʝʨʬʽ (ʩʧʦʞʠʚʘʯʽ) ʧʨʦʢʘʪʫ. 

3.2.8.3 ɼʦʧʫʩʢʠ ʧʦ ʪʦʚʱʠʥʽ. 

ɼʦʧʫʩʢʠ ʧʦ ʪʦʚʱʠʥʽ ʧʨʦʢʘʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

.1 ʤʽʥʫʩʦʚʠʡ ʜʦʧʫʩʢ ī ʥʠʞʥʷ ʤʝʞʘ ʧʨʠʡʥʷʪʦʛʦ ʧʦʣʷ ʜʦʧʫʩʢʽʚ ʥʠʞʯʝ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ; 

.2 ʧʣʶʩʦʚʠʡ ʜʦʧʫʩʢ ī ʚʝʨʭʥʷ ʤʝʞʘ ʧʨʠʡʥʷʪʦʛʦ ʧʦʣʷ ʜʦʧʫʩʢʽʚ ʚʠʱʝ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ. 

ʇʨʠʤʽʪʢʘ: ʅʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ   ʚʠʟʥʘʯʘʻʪʴʩʷ  ʟʘʤʦʚʥʠʢʦʤ/ʩʧʦʞʠʚʘʯʝʤ ʧʽʜ ʯʘʩ  ʫʢʣʘʜʘʥʥʷ ʢʦʥʪʨʘʢʪʫ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ. 

ɼʣʷ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ  ʥʦʨʤʘʣʴʥʦʾ ʪʘ  ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.2, ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.13, 

ʘ ʪʘʢʦʞ ʩʪʘʣʽ, ʷʢʘ ʧʦʩʪʘʯʘʻʪʴʩʷ  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ  3.14 ʮʽʻʾ ʯʘʩʪʠʥʠ ʽ ʯʘʩʪʠʥʠ  ʍɯɯ   

çʄʘʪʝʨʽʘʣʠè  ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʧʦʙʫʜʦʚʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʇɹʋ/ʄʉʇ, ʤʽʥʫʩʦʚʠʡ ʜʦʧʫʩʢ  ʧʦ ʪʦʚʱʠʥʽ 

ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ  ī 0,3ʤʤ  ʥʝʟʘʣʝʞʥʦ  ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ. 

ʄʽʥʫʩʦʚʠʡ ʜʦʧʫʩʢ ʧʦ ʪʦʚʱʠʥʽ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʩʫʜʥʦʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʚʠʙʠʨʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.2.8.3. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.  3.2.8.3 ʚʠʤʦʛʠ  ʜʦ ʜʦʧʫʩʢʽʚ  ʥʦʤʽʥʘʣʴʥʦʾ  ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ  ʥʘ 

ʦʙʣʘʩʪʽ ʟʘʯʠʱʝʥʥʷ ʫ ʨʘʟʽ  ʨʝʤʦʥʪʫ ʧʨʦʢʘʪʫ. ɼʣʷ ʜʽʣʷʥʦʢ ʟʘʯʠʩʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ 3.2.7 ʘʙʦ ʙʽʣʴʰ 

ʩʫʚʦʨʽ ʚʠʤʦʛʠ, ʚʠʟʥʘʥʦʛʦ ʈʝʛʽʩʪʨʦʤ ʘʙʦ ʩʧʦʞʠʚʘʯʝʤ ʩʪʘʥʜʘʨʪʫ. 

ʇʣʶʩʦʚʠʡ ʜʦʧʫʩʢ ʧʦ ʪʦʚʱʠʥʽ ʚʠʙʠʨʘʻʪʴʩʷ  ʧʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʙʦ  ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʷʢʱʦ ʽʥʰʝ 

ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʈʝʛʽʩʪʨʦʤ ʘʙʦ ʩʧʦʞʠʚʘʯʝʤ.  

ʊʘʙʣʠʮʷ 3.2.8.31 
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ʊʦʚʱʠʥʘ t, ʤʤ ʄʽʥʫʩʦʚʠʡ ʜʦʧʫʩʢ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ, ʤʤ 

3 < t < 5 ï0,3 

5 < t < 8 ï0,4 

8 < t < 15 ï0,5 

15 < t < 25 ï0,6 

25 < t < 40 ï0,7 

40 < t< 80 ï0,9 

80 < t < 150 ï1,1 

150 < t < 250 ï1,2 

250 < t ï1,3 

ʇʨʠʤʽʪʢʘ. 1 ɼʠʚ. ɼʉʊʋ EN 10029:2022 (EN 10029:2010, ɯDʊ)  ɻʘʨʷʯʝʢʘʪʘʥʠʡ ʩʪʘʣʝʚʠʡ ʣʠʩʪ ʟʘʚʪʦʚʰʢʠ 3ʤʤ ʽ 

ʙʽʣʴʰʝ. ɼʦʧʫʩʢʠ ʥʘ ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʫ.  

3.2.8.4 ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ. 

ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʧʨʦʢʘʪʫ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, ʚʠʯʠʩʣʝʥʝ  ʧʽʩʣʷ  ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʽʚ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 3.2.8.5.  

ɼʣʷ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ  ʥʦʨʤʘʣʴʥʦʾ ʪʘ  ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.2, ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʛʽʜʥʦ ʟ 3.13, 

ʘ ʪʘʢʦʞ ʩʪʘʣʽ, ʷʢʘ ʧʦʩʪʘʯʘʻʪʴʩʷ  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ  3.14 ʮʽʻʾ ʯʘʩʪʠʥʠ ʽ ʯʘʩʪʠʥʠ  ʍɯɯ   

çʄʘʪʝʨʽʘʣʠè  ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʧʦʙʫʜʦʚʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʇɹʋ/ʄʉʇ, ʩʝʨʝʜʥʷ ʪʦʚʱʠʥʘ ʥʝ ʧʦʚʠʥʥʘ  

ʙʫʪʠ ʤʝʥʰʘ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ. 

3.2.8.5 ɺʠʤʽʨʠ ʪʦʚʱʠʥʠ. 

ɺʠʤʽʨʠ ʪʦʚʱʠʥʠ  ʧʨʦʢʘʪʫ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ  ʫ ʤʽʩʮʷʭ, ʟʘʟʥʘʯʝʥʠʭ ʥʘ ʨʠʩ. 3.2.8.5-1 ʽ 3.2.8.5-2. 

ɺʠʤʽʨʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʠʤ ʘʙʦ ʨʫʯʥʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʦʮʝʜʫʨʘ ʚʠʤʽʨʽʚ  ʪʘ ʟʘʧʠʩʫ  ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ  ʥʘʜʘʥʥʷ  ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʧʽʡ 

ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʘ, ʷʢʱʦ ʮʝ ʙʫʜʝ ʧʦʪʨʽʙʥʦ. 

3.2.8.5.1 ɺʠʤʽʨʠ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ  ʚʠʤʽʨʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ  ʦʙʨʘʥʽ  ʥʝ ʤʝʥʰʝ  ʥʽʞ ʜʚʽ  ʽʟ ʫʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 3.2.8.5-1 ʽ 3.2.8.5-2 

ʣʽʥʽʡ. ɺʠʤʽʨʠ ʥʝʦʙʭʽʜʥʦ  ʚʠʢʦʥʫʚʘʪʠ  ʥʘ ʢʦʞʥʽʡ  ʽʟ ʦʙʨʘʥʠʭ ʣʽʥʽʡ  ʥʝ ʤʝʥʰʝ  ʥʽʞ ʫ ʪʨʴʦʭ ʪʦʯʢʘʭ. ʗʢʱʦ  

ʚʠʤʽʨʠ  ʥʘ ʦʜʥʽʡ ʽʟ ʣʽʥʽʡ  ʚʠʢʦʥʫʶʪʴʩʷ  ʙʽʣʴʰʝ ʥʽʞ ʫ  ʪʨʴʦʭ ʪʦʯʢʘʭ, ʪʦ ʢʽʣʴʢʽʩʪʴ  ʪʦʯʦʢ  ʚʠʤʽʨʽʚ ʥʘ ʨʝʰʪʽ 

ʣʽʥʽʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ ʞ. 

ʇʨʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʤʝʪʦʜʽ  ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʽʚ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʥʘ ʙʦʢʦʚʠʭ  ʩʪʦʨʦʥʘʭ  ʪʦʯʢʠ ʚʠʤʽʨʽʚ 

ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ  ʥʝ ʤʝʥʰʝ  ʥʽʞ  ʟʘ 10ʤʤ ʽ ʥʝ ʜʘʣʽ ʥʽʞ  ʟʘ 300ʤʤ ʚʽʜ ʧʦʧʝʨʝʯʥʦʾ  ʘʙʦ 

ʧʦʟʜʦʚʞʥʴʦʾ ʢʨʦʤʢʠ ʧʨʦʢʘʪʫ. 
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ʈʠʩ. 3.2.8.5-1. ʊʦʯʢʠ ʚʠʤʽʨʫ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʜʣʷ  ʩʫʮʽʣʴʥʠʭ ʣʠʩʪʽʚ. 

 

 

ʈʠʩ. 3.2.8.5-2 ʊʦʯʢʠ ʚʠʤʽʨʫ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʜʣʷ  ʨʦʟʨʽʟʥʠʭ ʣʠʩʪʽʚ 

ʇʨʠ ʨʫʯʥʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʽʚ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʥʘ ʙʦʢʦʚʠʭ ʩʪʦʨʦʥʘʭ ʪʦʯʢʠ ʚʠʤʽʨʽʚ ʧʦʚʠʥʥʽ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʝ ʤʝʥʰʝ ʥʽʞ ʟʘ 10ʤʤ ʽ ʥʝ ʜʘʣʽ ʥʽʞ ʟʘ 100ʤʤ ʚʽʜ ʧʦʧʝʨʝʯʥʦʾ ʘʙʦ ʧʦʟʜʦʚʞʥʴʦʾ ʢʨʦʤʢʠ 

ʧʨʦʢʘʪʫ. 

ʇʨʠʤʽʪʢʘ: ɺʠʤʽʨʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʨʦʢʘʪʽ, ʧʨʠʥʘʣʝʞʥʦʤʫ ʦʜʥʦʤʫ ʩʣʷʙʫ ʘʙʦ ʟʣʠʪʢʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʧʦʪʽʤ ʙʫʜʝ 

ʚʠʢʦʥʘʥʝ ʨʽʟʘʥʥʷ ʧʨʦʢʘʪʫ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ. ʇʨʠʢʣʘʜʠ ʜʣʷ ʚʠʤʽʨʽʚ ʧʨʦʢʘʪʫ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʥʘʩʪʫʧʥʦʤʫ ʨʽʟʘʥʥʶ, 

ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.2.8.5-2. ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʛʘʜʘʥʽ ʪʫʪ ʧʨʠʢʣʘʜʠ ʥʝ ʦʧʠʩʫʶʪʴ ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʽʟʘʥʥʷ 

ʧʨʦʢʘʪʫ. 

3.2.9 ʄʘʨʢʫʚʘʥʥʷ  ̔ ʜʦʢʫʤʝʥʪʠ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ, ʤʘʨʢʫʚʘʥʥʷ ʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʚʠʜʘʶʪʴʩʷ ð ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ  ʚʠʤʦʛʘʤʠ 1.4. 

ʂʦʞʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʯʽʪʢʦ ʥʘʥʝʩʝʥʝ ʫ ʦʙʫʤʦʚʣʝʥʦʤʫ ʤʽʩʮʽ ʤʘʨʢʫʚʘʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʙʫ ʮʠʤ ʇʨʘʚʠʣʘʤ. 

ʄʘʨʢʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʽʪʢʦ ʰʪʘʤʧʦʚʘʥʽ ʘʙʦ ʥʘʥʝʩʝʥʽ ʪʨʘʬʘʨʝʪʦʤ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʥʘ ʢʦʞʥʫ ʛʦʪʦʚʫ 

ʧʣʘʩʪʠʥʫ ʘʙʦ ʧʨʦʬʽʣʴ, ʱʦʙ ʧʦʟʥʘʯʠʪʠ, ʱʦ ʤʘʪʝʨʽʘʣ ʟʘʜʦʚʽʣʴʥʦ ʧʨʦʡʰʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʽ 

ʮʠʤʠ ʇʨʘʚʠʣʘʤʠ, ʽ ʱʦ ʩʝʨʪʠʬʽʢʘʪʠ ʥʘ ʤʘʪʝʨʽʘʣ ʙʫʜʫʪʴ ʥʘʜʘʥʽ ʽʥʩʧʝʢʪʦʨʫ ʈʝʛʽʩʪʨʫ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʤʘʨʢʫʚʘʥʥʷ ʧʦʚʠʥʥʝ ʚʢʣʶʯʘʪʠ ʫʥʽʬʽʢʦʚʘʥʝ ʧʦʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʽ ʛʨʘʥʠʮʽ 

ʧʣʠʥʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, A, D36, ɽ450). 

ʗʢʱʦ ʩʪʘʣʴ ʧʦʩʪʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʟʘ ʚʠʤʦʛʦʶ ʈʝʛʽʩʪʨʫ ʧʽʩʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 

ʧʦʚʠʥʥʠʡ ʜʦʙʘʚʣʷʪʠʩʷ ʽʥʜʝʢʩ çʊʄʉʈè (ʥʘʧʨʠʢʣʘʜ, ɽ36ʊʄʉʈ). 

ʂʨʽʤ ʪʦʛʦ ʩʪʘʣʴ, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʧʽʜ ʪʝʭʥʽʯʥʠʤ ʥʘʛʣʷʜʦʤ ʈʝʛʽʩʪʨʘ, ʧʝʨʝʜ ʫʥʽʬʽʢʦʚʘʥʠʤ ʧʦʟʥʘʯʝʥʥʷʤ  

ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʽ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ  ʤʦʞʝ ʤʘʪʠ ʽʥʜʝʢʩ çURè (ʥʘʧʨʠʢʣʘʜ, UR ɽ36ʊʄʉʈ). 
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ʇʨʠ ʧʦʩʪʘʯʘʥʥʽ ʜʦʧʫʱʝʥʦʾ ʈʝʛʽʩʪʨʦʤ ʩʪʘʣʽ, ʱʦ  ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʇʨʘʚʠʣ (ʜʠʚ. 3.2.1.1), 

ʧʽʩʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʽ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ ʤʦʞʝ ʫʢʘʟʫʚʘʪʠʩʷ  ʽʥʜʝʢʩ çSè (ʥʘʧʨʠʢʣʘʜ, 

URɽɿ6Sʊʄʉʈ ʘʙʦ URD36S). 

ʊʘʚʨʫʚʘʥʥʷ ʩʦʨʪʦʚʦʛʦ ʽ ʧʨʦʬʽʣʴʥʦʛʦ ʧʨʦʢʘʪʫ ʜʦʧʫʩʢʘʻʪʴʩʷ  ʨʦʙʠʪʠ ʥʘ ʙʠʨʮʽ. ʇʨʠ ʮʴʦʤʫ  

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʞʥʦʛʦ ʧʨʦʢʘʪʫ ʚ'ʷʟʮʽ.  

ʅʘʟʚʘ ʧʽʜʨʦʟʜʽʣʫ 3.4 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ç3.4 ʉʊɸʃɽɺɯ ʊʈʋɹʀè. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.4.1.3 (ʥʦʤʝʨ ʧʫʥʢʪʫ ʜʦ ʟʤʽʥʠ) ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʗʢʱʦ 

ʧʨʦʢʘʪ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʪʨʫʙ, ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ ʦʢʨʝʤʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʪʦ 

ʚʠʛʦʪʦʚʣʶʚʘʯ ʜʘʥʦʛʦ ʧʨʦʢʘʪʫ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʟʥʘʥʠʡ ʈʝʛʽʩʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 1.3.1.2.è. 

ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʚʦʤʘ ʧʫʥʢʪʘʤʠ: ç3.4.1 ʉʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʪʨʫʙʠè ʽ ç3.4.2 ʉʪʘʣʝʚʽ ʪʨʫʙʠ ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤè. 

ʊʝʢʩʪ ʧʽʜ ʧʫʥʢʪʦʤ 3.4.1 ʟʙʝʨʽʛʘʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʤʽʥʦʶ ʥʦʤʝʨʽʚ ʧʫʥʢʪʽʚ ʚʽʜ 3.4.1 ʜʦ 3.4.3.2. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.4.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʾ ʨʝʜʘʢʮʽʾ: ç3.4.2 ʉʪʘʣʝʚʽ ʪʨʫʙʠ ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤ. 

3.4.2.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. 

3.4.2.1.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʝʚʽ ʛʘʨʷʯʝ- ʪʘ ʭʦʣʦʜʥʦʜʝʬʦʨʤʦʚʘʥʽ, ʘ ʪʘʢʦʞ ʟʚʘʨʥʽ ʪʨʫʙʠ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʦʛʣʷʜʫ ʈʝʛʽʩʪʨʦʤ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʪʣʽʚ, ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʦʩʫʜʠʥ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ, ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. 

3.4.2.1.2 ʉʪʘʣʝʚʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ 

ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʮʴʦʛʦ ʨʦʟʜʽʣʫ. 

3.4.2.1.3 ɿʚʘʨʥʽ ʪʨʫʙʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʛʦʪʦʚʣʷʪʠ ʝʣʝʢʪʨʠʯʥʠʤ ʽʥʜʫʢʮʽʡʥʠʤ ʘʙʦ ʢʦʥʪʘʢʪʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ ʪʠʩʢʦʤ ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ ʧʣʘʚʣʝʥʥʷʤ. 

3.4.2.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ. 

3.4.2.2.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʜʣʷ ʪʨʫʙ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʘʙʦ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʘʭ; ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ: 

ʜʣʷ ʚʫʛʣʝʮʝʚʦʾ ʪʘ ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʦʾ ʩʪʘʣʽ (ʢʽʚʰʦʚʘ ʧʨʦʙʘ), %: 

- ʩʽʨʢʘ ʽ ʬʦʩʬʦʨ ð 0,04, ʤʘʨʛʘʥʝʮʴ ð 1,50, ʭʨʦʤ, ʥʽʢʝʣʴ, ʢʨʝʤʥʽʡ ð 0,50, ʤʽʜʴ ð 0,30, 

- ʚʫʛʣʝʮʴ ð 0,23; 

ʜʣʷ ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (ʢʽʚʰʦʚʘ ʧʨʦʙʘ), %: 

- ʩʽʨʢʘ ʽ ʬʦʩʬʦʨ ð 0,035, ʤʘʨʛʘʥʝʮʴ ð 1,00, ʭʨʦʤ ð 2,50, ʢʨʝʤʥʽʡ ð 0,50, ʤʦʣʽʙʜʝʥ ð 1,20,  

- ʚʫʛʣʝʮʴ ð 0,20, ʚʘʥʘʜʽʡ ð 0,35. 

3.4.2.2.2 ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʦʢʽʡʥʦʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʠʧʣʷʯʦʾ ʩʪʘʣʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʫʙ ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʧʽʚʩʧʦʢʽʡʥʦʾ ʩʪʘʣʽ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʦʙʨʦʙʢʘ ʩʪʘʣʽ ʧʦʜʨʽʙʥʶʶʯʠʤʠ ʟʝʨʥʦ ʝʣʝʤʝʥʪʘʤʠ. ɺʫʛʣʝʮʝʚʘ ʽ ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʘ 

ʩʪʘʣʴ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʥʘʜ 400 Áʉ, ʥʝ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʘʣʶʤʽʥʽʶ. 

3.4.2.2.3 ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʣʽ, ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʷʢʽʡ ʧʝʨʝʚʠʱʫʻ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʤʝʞʽ, ʘ ʪʘʢʦʞ 

ʩʪʘʣʽ ʟ ʽʥʰʠʤʠ ʦʩʥʦʚʥʠʤʠ ʣʝʛʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʦ ʟʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʫʟʛʦʜʞʝʥʦ ʟ ʈʝʛʽʩʪʨʦʤ. 

3.4.2.2.4 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʘʥʘʣʽʟʦʤ ʧʣʘʚʢʠ (ʢʽʚʰʦʚʘ ʧʨʦʙʘ); ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʨʫʙʥʦʾ ʟʘʛʦʪʦʚʢʠ. 

3.4.2.3 ʄʝʭʘʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

3.4.2.3.1 ʄʝʭʘʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʜʣʷ ʪʨʫʙ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʽ ʧʽʜʚʠʱʝʥʽʡ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʪʨʫʙʠ. 

3.4.2.3.2 ʊʨʫʙʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  62 

 

- ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ (ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ, ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ) ʟʛʽʜʥʦ 

ʟ 2.2.2;  

- ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʫʤʦʚʥʦʾ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ); 

ʂʦʣʠ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʇʨʘʚʠʣ ʘʙʦ ʩʪʘʥʜʘʨʪʘʤʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʩʪʘʣʽ ʜʣʷ ʪʨʫʙ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞʽ ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

3.4.2.4 ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ. 

ʊʨʫʙʠ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ, ʢʦʣʠ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʇʨʘʚʠʣ, 

ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ ʩʭʚʘʣʝʥʦʶ ʈʝʻʩʪʨʦʤ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ʇʨʠ ʮʴʦʤʫ 

ʭʦʣʦʜʥʦʜʝʬʦʨʤʦʚʘʥʽ ʪʘ ʝʣʝʢʪʨʦʟʚʘʨʥʽ ʪʨʫʙʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ, 

ʥʦʨʤʘʣʽʟʘʮʽʾ, ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʚʽʜʧʫʩʢʫ ʘʙʦ ʛʘʨʪʫʚʘʥʥʶ ʪʘ ʚʽʜʧʫʩʢʫ. ɺʠʜ ʽ ʨʝʞʠʤ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ʚʠʨʦʙʥʠʢʦʤ), ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʈʝʻʩʪʨʫ ʪʘ ʟʘʟʥʘʯʘʶʪʴʩʷ ʚ ʩʝʨʪʠʬʽʢʘʪʽ. 

3.4.2.5 ɺʽʜʙʽʨ ʧʨʦʙ. 

ʗʢʱʦ ʥʝ ʦʙʫʤʦʚʣʝʥʦ ʽʥʰʝ, ʧʨʦʙʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ ʚʽʜʙʠʨʘʶʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ ʢʽʥʮʷ ʥʝ ʤʝʥʰʝ 

ʜʚʦʭ ʪʨʫʙ ʚʽʜ ʧʘʨʪʽʾ. 

3.4.2.6 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ, ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. 

ʊʨʫʙʠ ʧʽʜʣʷʛʘʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʧʘʨʪʽʷʤʠ. ʇʘʨʪʽʷ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʨʫʙ ʦʜʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʽ ʩʪʘʣʽ ʦʜʥʦʛʦ ʚʠʧʫʩʢʫ ʽ ʧʨʦʡʰʣʠ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʟʘ ʦʜʥʘʢʦʚʠʤ ʨʝʞʠʤʦʤ. ʂʽʣʴʢʽʩʪʴ 

ʪʨʫʙ ʫ ʧʘʨʪʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ: 

- ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 76 ʤʤ ʽ ʤʝʥʰʝ ð 400 ʰʪ.,  

- ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 76 ʤʤ ð 200 ʰʪ. 

ɿʘʣʠʰʦʢ ʪʨʫʙ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʟʘʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʘʨʪʽʾ, ʘ ʧʦʣʦʚʠʥʘ ʽ 

ʙʽʣʴʰʝ ʚʚʘʞʘʶʪʴʩʷ ʦʢʨʝʤʦʶ ʧʘʨʪʽʻʶ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʢʦʞʥʦʾ ʧʨʦʙʠ ʚʠʨʽʟʘʶʪʴ 1 ʟʨʘʟʦʢ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛ. ɺʩʽ ʪʨʫʙʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʽ ʛʽʜʨʘʚʣʽʯʥʠʤ ʪʠʩʢʦʤ. ʇʨʦʙʥʠʡ ʪʠʩʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʪʨʫʙʠ 

ʘʙʦ ʫʟʛʦʜʞʝʥʦʶ ʟ ʈʝʛʽʩʪʨʦʤ ʜʦʢʫʤʝʥʪʘʮʽʻʶ, ʘʣʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 

ʟʘʟʥʘʯʝʥʦʛʦ ʚ 21.2 ʯʘʩʪʠʥʠ VIII çʉʠʩʪʝʤʠ ʽ ʪʨʫʙʦʧʨʦʚʦʜʠè ʽ ʚ 1.7 ʯʘʩʪʠʥʠ ʍ çʂʦʪʣʠ, ʪʝʧʣʦʦʙʤʽʥʥʽ 

ʘʧʘʨʘʪʠ ʽ ʧʦʩʫʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤè. 

ɻʽʜʨʘʚʣʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʫʪʴ ʥʝ ʧʨʦʚʦʜʠʪʠʩʷ, ʷʢʱʦ ʚʩʽ ʪʨʫʙʠ ʧʽʜʜʘʶʪʴʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʘʙʦ 

ʽʥʰʦʤʫ ʝʢʚʽʚʘʣʝʥʪʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ɺʩʽ ʟʚʘʨʥʽ ʰʚʠ ʟʚʘʨʥʠʭ ʪʨʫʙ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʢʦʥʪʨʦʣʶ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ. 

3.4.2.7 ʆʛʣʷʜ. 

ʂʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ ʚʠʤʽʨʶʚʘʥʥʷʤ ʧʽʜʜʘʶʪʴʩʷ ʚʩʽ ʪʨʫʙʠ. ʅʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʪʨʽʱʠʥʠ, ʧʣʽʚʢʠ, ʨʚʘʥʽʥʠ, ʟʘʢʘʪʢʠ. 

ɼʦʧʫʩʢʘʶʪʴʩʷ ʦʢʨʝʤʽ ʥʝʟʥʘʯʥʽ ʟʘʙʦʾʥʠ, ʚʤ'ʷʪʠʥʠ, ʨʠʟʠʢʠ, ʪʦʥʢʠʡ ʰʘʨ ʦʢʘʣʠʥʠ, ʩʣʽʜʠ ʟʘʯʠʱʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʽ ʜʨʽʙʥʽ ʧʣʷʤʠ, ʷʢʱʦ ʚʦʥʠ ʥʝ ʚʠʚʦʜʷʪʴ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʟʘ ʤʝʞʽ ʤʽʥʫʩʦʚʠʭ ʚʽʜʭʠʣʝʥʴ. 

3.4.2.8 ʄʘʨʢʫʚʘʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʠ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʚʠʜʘʚʘʥʽ ʜʦʢʫʤʝʥʪʠ - ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 1.4. ʂʣʝʡʤʫʚʘʥʥʷ ʪʨʫʙ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʥʘ ʙʠʨʮʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʦʙʥʠʢʦʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʩʠʩʪʝʤʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʞʥʦʛʦ ʧʨʦʢʘʪʫ ʚ ʟʚ'ʷʟʮʽ.è. 

ɺ ʥʘʧʨʠʢʽʥʮʽ ʜʨʫʛʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 3.5.1.7 ʚʠʨʘʟ çʜʝ Tdè ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: çʜʠʚ. 3.5.2.7.5.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.5.3.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʜʣʷ ʧʦʢʦʚʦʢ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫʟʛʦʜʞʝʥʠʤʠ ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ/ʘʙʦ 

ʫʟʛʦʜʞʝʥʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʽ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ. ʇʨʠ 

ʮʴʦʤʫ ʚʤʽʩʪ ʩʽʨʢʠ ʪʘ ʬʦʩʬʦʨʫ ʚ ʣʝʛʦʚʘʥʽʡ ʩʪʘʣʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 0,015 % ʜʣʷ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ.è. 
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ɼʦ ʧʽʜʨʦʟʜʽʣʫ 3.7 ʜʦʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: 

ʧʫʥʢʪ 3.7.1.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.7.1.2 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 

ʩʪʘʣʝʚʽ ʧʦʢʦʚʢʠ (ʘʙʦ ʧʨʦʢʘʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʟʘʤʽʩʪʴ ʧʦʢʦʚʦʢ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʫ 3.7.1.1), 

ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʦʢʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʟʥʠʞʝʥʽʡ ʘʙʦ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʦʢʦʚʦʢ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ ʧʨʠ ʟʘʜʘʥʽʡ ʚʽʜ'ʻʤʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʢʣʘʜʝʥʽ ʚ 3.5.3. 

ɺʠʤʦʛʠ ʜʦ ʧʦʢʦʚʦʢ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʚʠʢʣʘʜʝʥʽ ʚ 3.16.3. 

ɺʠʤʦʛʠ ʜʦ ʧʦʢʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʢʨʽʦʛʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʠʢʣʘʜʝʥʽ ʚ ʯʘʩʪʠʥʽ IX 

çʄʘʪʝʨʽʘʣʠ ʽ ʟʚʘʨʶʚʘʥʥʷè ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʩʫʜʝʥ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ 

ʥʘʣʠʚʦʤ.è; 

ʧʫʥʢʪ 3.7.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.7.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ. 

3.7.2.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʜʣʷ ʧʦʢʦʚʦʢ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʩʪʘʣʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʇʦʢʦʚʢʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʽʟ ʩʧʦʢʽʡʥʦʾ ʩʪʘʣʽ. 

3.7.2.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʣʷ ʢʦʞʥʦʾ ʧʣʘʚʢʠ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ  ʥʘ ʧʨʦʙʽ, ʷʢʘ ʧʦʚʠʥʥʘ 

ʜʦʙʠʨʘʪʠʩʷ ʫ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʣʠʚʘʥʥʷ.  

ʗʢʱʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʢʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʤʽʰʫʚʘʣʴʥʠʡ ʢʚ̔ʰ, ʫ  ʷʢʠʡ ʟʣʠʚʘʶʪʴʩʷ ʧʣʘʚʢʠ, 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʢʦʚʰʦʚʽʡ ʧʨʦʙʽ. 

3.7.2.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʠʥʥʠʡ  ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʙʣ. 3.7.2.3-1 (ʜʣʷ ʢʦʨʧʫʩʥʠʭ ʧʦʢʦʚʦʢ) ʽ ʪʘʙʣ. 3.7.2.3-2 

(ʜʣʷ ʧʦʢʦʚʦʢ ʩʫʜʥʦʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ) ʘʙʦ ʧʦʛʦʜʞʝʥʽʡ ʽʟ ʈʝʛʽʩʪʨʦʤ   ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʊʘʙʣʠʮʷ 3.7.2.3-1 1 

ʊʠʧ ʩʪʘʣʽ ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (%) 

ʉ, 

ʤʘʢʩ 

Si, 

ʤʘʢʩ 

ʄn ʈ, 

ʤʘʢʩ 

S, 

ʤʘʢʩ 

ʉr, 

ʤʘʢʩ 

ʄʦ, 

ʤʘʢʩ 

N̔ , 

ʤʘʢʩ 

ʉu4, 

ʤʘʢʩ 

ɿʘʛʘʣʴʥʠʡ 

ʚʤʽʩʪ 

ʟʘʣʠʰʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, 

ʤʘʢʩ 

ɺʫʛʣʝʮʝʚʽ,            

ʚʫʛʣʝʮʝʚʦ-

ʤʘʨʛʘʥʮʝʚʽ 

0,232, 3 0,45 0,3-1,5 0,035 0,035 0,304 0,154 0,404 0,30 0,85 

ʃʝʛʦʚʘʥʘ 

ʩʪʘʣʴ5 

ð 0,45 ð 0,035 0,035 ð ð ð 0,30 ð 

1 ʋ  ʪʘʙʣʠʮʽ  ʥʘʚʝʜʝʥʽ  ʤʘʢʩʠʤʘʣʴʥʽ  ʟʥʘʯʝʥʥʷ  ʤʘʩʦʚʦʾ  ʯʘʩʪʢʠ  (%) ʝʣʝʤʝʥʪʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ  ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʫʢʘʟʫʶʪʴʩʷ   ʤʝʞʽ  ʚʤʽʩʪʫ  ʝʣʝʤʝʥʪʘ. 

 2 ɺʤʽʩʪ ʚʫʛʣʝʮʶ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (ʉʝʢʚ) ʥʝ ʧʝʨʝʚʠʱʫʻ 0,41% ʽ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʉʝʢʚ (%) = ʉ + ʄn/6 + (ʉr + ʄʦ + V) / 5 + (N̔+ V) / 15. 

 3 ɺʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʚʫʛʣʝʮʝʚʽʡ    ʽ  ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʽʡ   ʩʪʘʣʽ, ʷʢʱʦ ʚʦʥʠ ʥʝ ʧʨʠʟʥʘʯʝʥʽ  ʜʣʷ   ʢʦʥʩʪʨʫʢʮʽʡ, 

ʱʦ ʟʚʘʨʶʶʪʴʩʷ,  ʤʦʞʝ  ʜʦʩʷʛʘʪʠ  0,65%,. 

 4 ɽʣʝʤʝʥʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ  ʷʢ ʟʘʣʠʰʢʦʚʠʡ. 

 5 ɺʤʽʩʪ ʉ, ʄn, ʉr, ʄʦ, N̔   ̔  ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʟʘʣʠʰʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ  ʫʢʘʟʫʚʘʪʠʩʷ  ʫ  ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʘ 

ʥʘʜʘʻʪʴʩʷ   ʥʘ ʧʦʛʦʜʞʝʥʥʷ. 

 ʇʨʠʤʽʪʢʘ: ʇʦʢʦʚʢʠ ʚʘʣʽʚ ʽ ʙʘʣʝʨʽʚ ʩʪʝʨʥʘ ʧʦʚʠʥʥʽ  ʙʫʪʠ  ʚʠʛʦʪʦʚʣʝʥʽ  ʽʟ  ʩʪʘʣʽ, ʷʢʘ ʟʚʘʨʶʻʪʴʩʷ. 

ʊʘʙʣʠʮʷ 3.7.2.3-2 1 

ʊʠʧ ʩʪʘʣʽ ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (%) 
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ʉ, 

ʤʘʢʩ 

Si, 

ʤʘʢʩ 

ʄn ʈ, 

ʤʘʢʩ 

S, 

ʤʘʢʩ 

ʉr ʄʦ N̔ ʉu3, 

ʤʘʢʩ 

ɿʘʛʘʣʴʥʠʡ 

ʚʤʽʩʪ 

ʟʘʣʠʰʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, 

ʤʘʢʩ 

ɺʫʛʣʝʮʝʚʽ,            

ʚʫʛʣʝʮʝʚʦ-

ʤʘʨʛʘʥʮʝʚʽ 

0,652 0,45 0,3-1,5 0,035 0,035 0,303 

ʤʘʢʩ 

0,153 

ʤʘʢʩ 

0,403 

ʤʘʢʩ 

0,30 0,85 

ʃʝʛʦʚʘʥʘ 

ʩʪʘʣʴ4 

0,45 0,45 0,3-1,0 0,035 0,035 ʤʽʥ 

0,405 

ʤʽʥ 

0,155 

ʤʽʥ 

0,405 

0,30 ð 

 1 ʋ ʪʘʙʣʠʮʽ  ʥʘʚʝʜʝʥʽ  ʤʘʢʩʠʤʘʣʴʥʽ  ʟʥʘʯʝʥʥʷ  ʤʘʩʦʚʦʾ  ʯʘʩʪʢʠ  (%) ʝʣʝʤʝʥʪʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ  ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʫʢʘʟʫʶʪʴʩʷ ʤʝʞʽ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʘ  ʘʙʦ ʫʢʘʟʘʥʦ ʥʘ ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ. 

 2 ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʧʦʚʠʥʥʠʡ  ʙʫʪʠ  ʟʤʝʥʰʝʥʠʡ ʜʦ 0,23, ʷʢʱʦ  ʧʦʢʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ  ʜʣʷ  

ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ. ɿʘ ʫʤʦʚʠ, ʱʦ ʚʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (ʉʝʢʚ) ʥʝ ʧʝʨʝʚʠʱʫʻ   0,41% ʽ  ʦʙʯʠʩʣʶʻʪʴʩʷ  

ʟʘ ʬʦʨʤʫʣʦʶ  ʉʝʢʚ (%) = ʉ + ʄn/6 + (ʉr+ ʄʦ + V) / 5 + (N̔ + V) / 15, ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʤʦʞʝ ʙʫʪʠ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ 

ʨʽʚʥʷ. 

 3 ɽʣʝʤʝʥʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʣʠʰʢʦʚʠʡ. 

 4  ʗʢʱʦ  ʣʝʛʦʚʘʥʘ ʩʪʘʣʴ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ  ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ  ʢʦʥʩʪʨʫʢʮʽʷʭ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ 

ʧʦʚʠʥʥʠʡ ʫʢʘʟʫʚʘʪʠʩʷ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʘ ʥʘʜʘʻʪʴʩʷ ʥʘ ʧʦʛʦʜʞʝʥʥʷ ʈʝʛʽʩʪʨʫ. 

 5 ɺʤʽʩʪ ʦʜʥʦʛʦ ʯʠ ʙʽʣʴʰʝ ʽʟ ʫʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʚʝʜʝʥʦʤʫ ʤʽʥʽʤʫʤʫ. 

3.7.2.4 ʗʢʱʦ ʥʝ ʧʦʛʦʜʞʝʥʝ ʽʥʰʝ, ʟʘ ʨʦʟʩʫʜʦʤ  ʚʠʨʦʙʥʠʢʘ ʜʦʜʘʪʢʦʚʦ ʤʦʞʫʪʴ  ʙʫʪʠ  ʜʦʜʘʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʧʦʜʨʽʙʥʶʶʪʴ ʟʝʨʥʦ, ʪʘʢʽ, ʷʢ ʘʣʶʤʽʥʽʡ, ʥʽʦʙʽʡ ʘʙʦ ʚʘʥʘʜʽʡ. ɰʭ ʚʤʽʩʪ ʫʢʘʟʫʻʪʴʩʷ  ʧʨʠ ʥʘʜʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʭ̔ ʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ.  

3.7.2.5 ɽʣʝʤʝʥʪʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʷʢ  ʟʘʣʠʰʢʦʚʽ, ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʩʫʪʥʽ  ʫ ʩʪʘʣʽ ʫ  ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ. ɰʭ ʚʤʽʩʪ ʫʢʘʟʫʻʪʴʩʷ  ʧʨʠ ʥʘʜʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.7.3.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.7.3 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

3.7.3.1 ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ, ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʽ ʚʽʜʥʦʩʥʦʛʦ  ʟʚʫʞʝʥʥʷ, 

ʚʽʜʧʦʚʽʜʥʽ ʨʽʟʥʠʤ ʨʽʚʥʷʤ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʫ, ʱʦ ʚʠʤʘʛʘʶʪʴʩʷ ʈʝʛʽʩʪʨʦʤ, ʥʘʚʝʜʝʥʽ  ʫ ʪʘʙʣ. 3.7.3.1-1 ʽ 

3.7.3.1-2. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʣʽ ʽʟ ʥʦʨʤʦʚʘʥʠʤ ʧʨʦʤʽʞʥʠʤ  ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ  ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ,  

ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ  ʽʥʰʠʭ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʪʘʙʣʠʮʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ,   ʱʦ ʚʠʤʘʛʘʶʪʴʩʷ  ʈʝʛʽʩʪʨʦʤ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʪʘʥʦʚʣʝʥʽ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ. 

ʄʦʞʫʪʴ  ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ  ʧʦʢʦʚʢʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ  ʷʢʠʭ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ  ʚʠʟʥʘʥʠʤʠ 

ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʘʤʠ. 

ʊʘʙʣʠʮʷ 3.7.3.1-1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ 
ʊʠʧ ʩʪʘʣʽ ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ 

Rm, 

min,  ʄʇʘ1 

ɻʨʘʥʠʮʷ 

ʧʣʠʥʥʦʩʪʽ 

Rʝʥ, 

min, ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ A5, 

min, % 

ɺʽʜʥʦʩʥʝ ʟʚʫʞʝʥʥʷ 

Z, 

min, % 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʨʦʙʦʪʠ ʫʜʘʨʫ, ʤʽʥ, 

ɼʞ, ʧʨʠ +20ʦʉ2, 3 

ʋʟʜʦʚʞ ʇʦʧʝʨʝʢ ʋʟʜʦʚʞ ʇʦʧʝʨʝʢ ʂVL ʂVʊ 

ɺʫʛʣʝʮʝʚʽ,            

ʚʫʛʣʝʮʝʚʦ-

ʤʘʨʛʘʥʮʝʚʽ 

400 200 26 19 50 35 32 18 

440 220 24 18 50 35 32 18 

480 240 22 16 45 30 32 18 

520 260 21 15 45 30 32 18 

560 280 20 14 40 27 32 18 

600 300 18 13 40 27 32 18 

ʃʝʛʦʚʘʥʘ  

ʩʪʘʣʴ 

550 350 20 14 50 35 41 24 

600 400 18 13 50 35 41 24 

650 450 17 12 50 35 41 24 

 1ʆʪʨʠʤʘʥʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ  ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʫʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʝ ʥʽʞ 

ʥʘ:  

120ʄʇʘ ʷʢʱʦ  Rm < 600ʄʇʘ; 

150ʄʇʘ ʷʢʱʦ  Rm   Ó  600ʄʇʘ. 
2 ɼʣʷ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʢʦʨʤʦʚʽʡ ʯʘʩʪʠʥʽ ʩʫʜʝʥ, ʷʢʽ ʤʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ 
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ʩʠʤʚʦʣʽ ʢʣʘʩʫ ʟʥʘʢ ʣʴʦʜʦʚʦʛʦ ʧʽʜʩʠʣʝʥʥʷ, ʤʽʥʽʤʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʫʜʘʨʫ ʧʦʚʠʥʥʝ ʩʪʘʥʦʚʠʪʠ 

27ɼʞ ʧʨʠ 0 ÁC ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʩʪʘʣʽ. 
3ʅʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ ʜʣʷ ʤʦʨʩʴʢʠʭ ʩʧʦʨʫʜ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ. 

ʊʘʙʣʠʮʷ 3.7.3.1-2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʫʜʥʦʚʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ1 

ʊʠʧ ʩʪʘʣʽ ʊʠʤʯʘʩʦʚʠʡĮ 
ʦʧʽʨ Rm,min, 
ʄʇʘ 

ɻʨʘʥʠʮʷ 
ʧʣʠʥʥʦʩʪʽ 
Rʝʅ, min, 
ʄʇʘ 

ɺʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ 
A5, min, % 

ɺʽʜʥʦʩʥʝ ʟʚʫʞʝʥʥʷ Z, 

min, % 
ʊʚʝʨʜʽʩʪʴ3 

HB 
ʋʟʜʦʚʞ ʇʦʧʝʨʝʢ ʋʟʜʦʚʞ ʇʦʧʝʨʝʢ 

ɺʫʛʣʝʮʝʚʽ, 

ʫʛʣʝʮʝʚʦ-

ʤʘʨʛʘʥʮʝʚʽ 

400 200 26 19 50 35 110-150 

440 220 24 18 50 35 125-160 

480 240 22 16 45 30 135-175 

520 260 21 15 45 30 150-185 

560 280 20 14 40 27 160-200 

600 300 18 13 40 27 175-215 

640 320 17 12 40 27 185-230 

680 340 16 12 35 24 200-240 

720 360 15 11 35 24 210-250 

760 380 14 10 35 24 225-265 

ʃʝʛʦʚʘʥʘ 

ʩʪʘʣʴ 

600 360 18 14 50 35 175-215 

700 420 16 12 45 30 205-245 

800 480 14 10 40 27 235-275 

900 630 13 9 40 27 260-320 

1000 700 12 8 35 24 290-365 

1100 770 11 7 35 24 320-385 
1ɼʣʷ ʛʨʝʙʥʠʭ ʚʘʣʽʚ, ʙʘʣʝʨʽʚ ʩʪʝʨʝʥ, ʰʪʠʬʪʽʚ, ʙʦʣʪʽʚ ʚʘʣʽʚ, ʙʦʣʪʽʚ ʧʝʨ ʩʪʝʨʝʥ, ʙʦʣʪʽʚ ʟ'ʻʜʥʘʥʥʷ ʦʧʦʨʥʠʭ ʦʧʦʨ, 

ʪʦʱʦ, ʩʫʜʝʥ ʽʟ ʟʥʘʢʦʤ ʣʴʦʜʦʚʦʛʦ ʢʣʘʩʫ IA Suʨʝr, IA, IB ʘʙʦ IC, ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʦʚʠʥʥʽ 

ʧʨʦʚʦʜʠʪʠʩʷ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʩʪʘʣʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -10ÁC, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʫʜʘʨʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ 20ɼʞ (ʧʦʟʜʦʚʞʥʻ ʚʠʧʨʦʙʫʚʘʥʥʷ). 
2  ɼʦʜʘʪʢʦʚʦ ʤʦʞʫʪʴ ʫʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘʩʪʫʧʥʽ ʦʙʤʝʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ  ʟʥʘʯʝʥʥʷ 

ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʫʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʝ ʥʽʞ ʥʘ: 

150ʄʇʘ    ʷʢʱʦ  Rm    <  900ʄʇʘ;  

200ʄʇʘ     ʷʢʱʦ Rm   Ó   900ʄʇʘ. 
3 ɿʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʧʨʠʚʦʜʷʪʴʩʷ ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ.è 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.7.5.3 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.7.5.3 ɿʨʘʟʢʠ  ʥʝʦʙʭʽʜʥʦ  ʚʠʨʽʟʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʥʘʧʨʷʤʦʢ ʾʭ ʦʩʝʡ ʟʙʽʛʘʚʩʷ ʽʟ ʥʘʧʨʷʤʢʦʤ ʦʩʥʦʚʥʦʾ ʦʩʽ ʧʦʢʦʚʢʠ (ʧʦʟʜʦʚʞʥʽ ʟʨʘʟʢʠ) ʘʙʦ  ʫ 

ʪʘʥʛʝʥʮʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʦʧʝʨʝʯʥʽ, ʪʘʥʛʝʥʮʽʘʣʴʥʽ ʟʨʘʟʢʠ). 

ʗʢʱʦ ʥʝ ʦʛʦʚʦʨʝʥʝ ʽʥʰʝ, ʧʦʟʜʦʚʞʥʽ ʟʨʘʟʢʠ ʚʠʨʽʟʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

.1 ʜʣʷ ʧʦʢʦʚʦʢ ʪʦʚʱʠʥʦʶ  ʘʙʦ ʜʽʘʤʝʪʨʦʤ ʜʦ 50ʤʤ ʦʩʽ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʟʙʽʛʘʪʠʩʷ ̔ ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʚʽʩʩʶ 

ʧʦʢʦʚʢʠ ʘʙʦ ʽʟ ʮʝʥʪʨʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ; 

.2  ʜʣʷ ʧʦʢʦʚʦʢ ʪʦʚʱʠʥʦʶ  ʘʙʦ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 50ʤʤ ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ   ʚʠʨʽʟʘʪʠʩʷ ʽʟ ı ʧʝʨʝʨʽʟʫ ʧʦʢʦʚʢʠ 

(ı ʜʽʘʤʝʪʨʘ) ʘʙʦ ʥʘ ʚʽʜʩʪʘʥʽ 80ʤʤ ʚʽʜ ʪʝʨʤʦʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʫ ʟʘʣʝʞʥʦʩʪʽ  ʚʽʜ ʪʦʛʦ, ʱʦ ʤʝʥʰʝ; 

.3 ʜʣʷ ʢʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʫ ʬʦʨʤʽ ʢʽʣʴʮʷ ʘʙʦ ʜʠʩʢʘ ʚʽʜʙʠʨʘʶʪʴʩʷ ʪʘʥʛʝʥʮʽʡʥʽ ʟʨʘʟʢʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚʽʜ ʩʝʨʝʜʠʥʠ ʪʦʚʱʠʥʠ t/2 ʧʨʠ t Ò 25ʤʤ ʘʙʦ ʥʘ ʚʽʜʩʪʘʥʽ 12,5ʤʤ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʧʨʠ t > 25ʤʤ. 

ɼʝ ʤʦʞʣʠʚʦ, ʧʨʠ ʪʦʚʱʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ t > 25ʤʤ ʧʦʚʝʨʭʥʷ ʟʨʘʟʢʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʣʠʞʯʝ ʜʦ ʙʫʜʴ-̫ ʢʦʾ 

ʪʝʨʤʦʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʥʽʞ ʥʘ 12,5ʤʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.7.5.3. 
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a - ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʟʨʘʟʢʘ ʜʦ ʪʝʨʤʦʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.7.5.3.2; 

b ð ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʜʦ ʪʝʨʤʦʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.7.5.3.3. 

ʈʠʩ. 3.7.5.3è; 

ʜʦ ʧʫʥʢʪʫ 3.5.7 ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 3.5.7.4 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.7.5.4 ɸʣʴʪʝʨʥʘʪʠʚʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ, ʾʭ ʦʨʽʻʥʪʘʮʽʷ ʪʘ ʚʽʜʧʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʦʢʦʚʢʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʫ 

ʢʦʤʧʣʝʢʪʽ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʪʘ ʧʽʜʪʚʝʨʜʞʫʶʯʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʧʨʦʮʝʩ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʨʦʧʦʥʦʚʘʥʝ ʤʽʩʮʝ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ 

ʈʝʛʽʩʪʨʦʤ.è; 

ʥʦʤʝʨʠ ʧʫʥʢʪʽʚ 3.7.6.1.8 ï 3.7.6.1.15 ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʥʦʤʝʨʠ 3.6.7.1.9 ï 3.7.6.1.6 ʚʽʜʧʦʚʽʜʥʦ; 

ʧʽʩʣʷ ʧʫʥʢʪʫ 3.7.6.1 8 ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 3.7.6.1.9 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç.9 ʢʦʚʘʥʽ ʢʽʣʴʮʷ (ʪʘʢʽ ʷʢ 

ʧʦʚʦʨʦʪʥʝ ʢʽʣʴʮʝ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʛʦ ʧʨʠʩʪʨʦʶ): 

ʆʜʥʘ ʧʨʦʙʘ ʙʝʨʝʪʴʩʷ ʚ ʪʘʥʛʝʥʮʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʢʦʞʥʦʾ ʧʦʢʦʚʢʠ ʟʛʽʜʥʦ ʟ ʨʠʩ. 3.7.6.1.9. ʗʢʱʦ 

ʢʽʥʮʝʚʠʡ ʜʽʘʤʝʪʨ ʧʝʨʝʚʠʱʫʻ 2,5 ʤ ʘʙʦ ʤʘʩʘ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʢʣʶʯʘʶʯʠ ʤʘʪʝʨʽʘʣ ʧʨʦʙʠ, 

ʧʝʨʝʚʠʱʫʻ 3 ʪ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʟ ʜʚʦʭ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʜʽʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʣʝʞʥʠʭ ʟʦʥ. 

 

ʈʠʩ. 3.7.6.1.9è; 

ʥʘʧʨʠʢʽʥʮʽ ʪʝʢʩʪʫ ʧʫʥʢʪʫ ʜʦʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʨʘʟʠ: ç- ʧʨʠʢʣʘʜʝʥʠʡ ʪʠʩʢ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʚʠʧʨʦʙʫʚʘʥʥʽ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʥʝ; 

- ʜʘʪʘ ʟʘʢʣʶʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.è. 

ɼʦ ʧʽʜʨʦʟʜʽʣʫ 3.8 ʜʦʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: 

ʧʫʥʢʪ  ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.1.2 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʠʣʠʚʢʠ ʟ ʚʫʛʣʝʮʝʚʦʾ, 

ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʦʾ ʪʘ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ ʽ ʩʫʜʥʦʚʦʤʫ 

ɿʨʘʟʦʢ 
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ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʪʝʭʥʽʯʥʦʤʫ ʥʘʛʣʷʜʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽʥʰʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʇʨʘʚʠʣ. 

ʎʝʡ ʧʽʜʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʚʠʤʦʛʠ ʷʢ ʜʦ ʟʚʘʨʶʚʘʥʠʭ, ʪʘʢ ʽ ʜʦ ʥʝ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚʠʣʠʚʢʽʚ.è; 

ʧʫʥʢʪ 3.8.1.3 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.1.3 ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʚʠʣʠʚʢʽʚ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ ʧʨʠ ʟʘʜʘʥʽʡ ʚʽʜôʻʤʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʢʣʘʜʝʥʽ ʚ 3.5.4. 

ɺʠʤʦʛʠ ʜʦ ʚʠʣʠʚʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʢʨʠʦʛʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʠʢʣʘʜʝʥʽ ʚ ʯʘʩʪʠʥʽ IX 

çʄʘʪʝʨʽʘʣʠ ʽ ʟʚʘʨʶʚʘʥʥʷè ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʩʫʜʝʥ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ 

ʥʘʣʠʚʦʤ. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʚʠʣʠʚʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʢʦʪʣʽʚ ʽ ʩʠʩʪʝʤ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʦʻʢʪʘʥʪʦʤ. 

ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʠʣʠʚʢʠ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʚʠʣʠʚʢʽʚ ʇɹʋ/ʄʉʇ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʦʻʢʪʘʥʪʦʤ ʽ ʧʦʚʠʥʥʽ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ.è; 

ʪʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.8.1.6 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.8.1.6 ʇʨʠʚʘʨʶʚʘʥʥʷ ʜʦ 

ʚʠʣʠʚʢʽʚ ʪʠʤʯʘʩʦʚʠʭ ʢʨʽʧʠʣʴʥʠʭ ʜʝʪʘʣʝʡ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʽʜʡʦʤʫ, ʧʝʨʝʤʽʱʝʥʥʷ, ʫʢʣʘʜʘʥʥʷ ʚʠʣʠʚʢʘ) 

ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʪʚʝʨʜʞʝʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʘʪʝʩʪʦʚʘʥʠʤʠ ʟʚʘʨʥʠʢʘʤʠ. ʇʨʠʭʚʘʪʢʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʧʽʩʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʢʨʽʧʠʣʴʥʠʭ 

ʜʝʪʘʣʝʡ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʘʣʝʥʽ. ɼʽʣʷʥʢʠ ʧʨʠʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʯʠʱʝʥʽ ʪʘ ʧʝʨʝʚʽʨʝʥʽ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.2.2 ʪʘ ʪʘʙʣʠʮʷ 3.8.2.2 ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç 

3.8.2.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʮʝʚʦʾ, ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʦʾ ʪʘ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.8.2.2 ʽ/ʘʙʦ ʧʦʛʦʜʞʝʥʦʾ ʽʟ ʈʝʛʽʩʪʨʦʤ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʩʧʝʮʠʬʽʢʘʮʽʷʤ, ʩʪʘʥʜʘʨʪʘʤ, 

ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ ʪʦʱʦ). 

ʊʘʙʣʠʮʷ 3.8.2.2. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʮʝʚʦʾ, ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʦʾ ʪʘ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ 
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ɿ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʝ
 
ʯ
ʠ
ʩ
ʣ
ʦ
 

ʟ
ʘ
ʣ
ʠ
ʰ
ʢ
ʦ
ʚ
ʠ
ʭ
 

ʝ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
ʽ
ʚ
,
 

m
a
x 

%
 

ʉu ʉr Ni Mo 

ɺʫʛʣʝʮʝʚʽ, 

ʚʫʛʣʝʮʝʚʦ- 

ʤʘʨʛʘʥʮʝʚʽ 

ʅʝ ʟʚʘʨʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 0,40  0,60  

0,50 

õ 

1,60 

0,04 0,04 0,30 0,30 0,40 0,15 0,80 

ɿʚʘʨʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 0,23 0,60 

1,60 

max 

 

0,04 0,04 0,30 0,30 0,40 0,15 0,80 

ʃʝʛʦʚʘʥʽ  ʃʝʛʫʶʯʽ 

ʝʣʝʤʝʥʪʠ1, min 

 

ʅʝ ʟʚʘʨʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 

0,45 0,60 0,50 

õ 

1,60 

0,03 0,03 0,30 0,40 0,40 0,15 - 

ɿʚʘʨʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 
ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʭʚʘʣʝʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

- 

1ʆʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.3 ʪʘ ʪʘʙʣʠʮʽ 3.8.3.1 ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: 

3.8.3.1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʣʠʚʢʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʙʣ. 3.8.3.1 ʽ/ʯʠ ʩʭʚʘʣʝʥʽʡ ʈʝʛʽʩʪʨʦʤ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʋ ʪʘʙʣ. 3.8.3.1 ʥʘʚʝʜʝʥʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ  ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ, ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʽ ʚʽʜʥʦʩʥʦʛʦ 

ʟʚʫʞʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʫʜʘʨʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʥʘʯʝʥʴ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ 

ʩʪʘʣʝʚʠʭ ʚʠʣʠʚʢʽʚ. 

ʊʘʙʣʠʮʷ 3.8.3.1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʣʠʚʢʽʚ 
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ʉʪʘʣʴ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ1 

ʊʠʧ ʩʪʘʣʽ ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ Rm, min, 

ʄʇʘ2, 3 

ɻʨʘʥʠʮʷ 

ʧʣʠʥʥʦʩʪʽ Reʅ 
ʘʙʦ Rp0,2, ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ A5, 

% 

ɺʽʜʥʦʩʥʝ 

ʟʚʫʞʝʥʥʷ Z, 

% 

ʉʝʨʝʜʥʷ ʨʦʙʦʪʘ 

ʫʜʘʨʫ, ʂV, mn̔, 

ɼʞ4 

ɺʫʛʣʝʮʝʚʽ, 

ʚʫʛʣʝʮʝʚʦ- 

ʤʘʨʛʘʥʮʝʚʽ 

400 200 25 40 

27 

440 220 22 30 

480 240 20 27 

520 260 18 25 

560 300 15 20 

600 320 13 20 

ʃʝʛʦʚʘʥʽ 550 355 18 30 

27 
600 400 16 30 

650 450 14 30 

700 540 12 28 

ʉʪʘʣʴ, ʱʦ ʥʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ5 

ɺʫʛʣʝʮʝʚʽ, 

ʚʫʛʣʝʮʝʚʦ- 

ʤʘʨʛʘʥʮʝʚʽ 

400 200 25 40 

27 

440 220 22 30 

480 240 20 27 

520 260 18 25 

560 300 15 20 

600 320 13 20 

ʃʝʛʦʚʘʥʽ 

550 355 16 35 

27 
600 400 16 35 

650 450 14 32 

700 540 12 28 
1 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʩʪʘʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 0 Áʉ. 
2 ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ 150ʄʇʘ. 
3 ɼʣʷ ʧʨʦʤʽʞʥʠʭ ʟʥʘʯʝʥʴ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ, ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ 

ʽ ʚʽʜʥʦʩʥʦʛʦ ʟʚʫʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ. 
4 ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʢʨʠʪʝʨʽʾʚ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʘʥʽ ʈʝʛʽʩʪʨʫ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ. 
5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʩʪʘʣʽ, ʱʦ ʥʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ AT (Ambient Temperature), ʘ ʩʘʤʝ ʧʨʠ 23 Ñ 5Áʉ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ  

ɼʉʊʋ ISO 148-1:2022. 

ʇʨʠʤʽʪʢʘ ʜʦ ʪʘʙʣ. 3.8.3.1: ɼʉʊʋ ISO 148-1:2022 ʄʝʪʘʣʝʚʽ ʤʘʪʝʨʽʘʣʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʟʘ ʐʘʨʧʽ 

ʥʘ ʤʘʷʪʥʠʢʦʚʦʤʫ ʢʦʧʨʽ. ʏʘʩʪʠʥʘ 1. ʄʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ (ISO 148-1:2016, IDT). 

3.8.3.2 ʇʨʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ  ʧʦʚʪʦʨʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ 3.8.6.4.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.4 ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ. 

3.8.4.1 ɺʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʨʫʢʪʫʨʠ. ʈʝʞʠʤ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʩʪʘʥʦʚʣʶʻ ʚʠʛʦʪʦʚʣʶʚʘʯ ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʬʦʨʤʠ ʚʠʣʠʚʢʘ ʫ ʨʘʟʽ ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʫʤʦʚ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʫʩʢʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʥʠʞʯʝ 500Áʉ; 

- ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʜʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʞʝʥʴ ʜʝʪʘʣʝʡ, ʜʣʷ ʷʢʠʭ ʩʪʘʣʽʩʪʴ ʨʦʟʤʽʨʽʚ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ 

ʥʘʧʨʫʞʝʥʴ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʽʥʯʘʩʪʽ ʚʘʣʠ, ʬʫʥʜʘʤʝʥʪʥʽ ʨʘʤʠ ʪʦʱʦ), ʧʦʚʠʥʥʘ 

ʧʨʦʚʦʜʠʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 550Áʉ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʦʭʦʣʦʜʞʫʚʘʪʠʩʷ ʟ ʧʽʯʯʶ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 300Áʉ ʘʙʦ ʥʠʞʯʝ; 

- ̫ ʢʱʦ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʣʠʚʦʢ ʧʽʜʜʘʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʶ ʘʙʦ ʧʨʘʚʮʽ  ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʞʝʥʴ. 

3.8.4.2 ɺʠʣʠʚʢʠ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʩʪʘʥʘʭ: 

.1 ʟ ʚʫʛʣʝʮʝʚʦʾ ʪʘ ʚʫʛʣʝʮʝʚʦ-ʤʘʨʛʘʥʮʝʚʦʾ ʩʪʘʣʽ: 

ʮʽʣʢʦʤ ʚʽʜʧʘʣʝʥʠʤʠ, 

ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ, 
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ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʽ ʚʽʜʧʫʩʢʫ, 

ʧʽʩʣʷ ʛʘʨʪʫʚʘʥʥʷ ʽ ʚʽʜʧʫʩʢʫ; 

.2 ʟ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ: 

ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ, 

ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʽ ʚʽʜʧʫʩʢʫ, 

ʧʽʩʣʷ ʛʘʨʪʫʚʘʥʥʷ ʽ ʚʽʜʧʫʩʢʫ. 

ʋʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʦ ʧʨʦʮʝʩʫ ʪʝʨʤʦʦʙʨʦʙʢʠ, ʚʢʣʶʯʘʶʯʠ ʨʝʞʠʤʠ ʽ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʘʥʥʷ ʧʨʠʣʘʜʽʚ, 

ʧʦʚʠʥʥʽ ʧʨʝʜʩʪʘʚʣʷʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ ʥʘ ʡʦʛʦ ʚʠʤʦʛʫ. 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʛʦʪʦʚʣʶʚʘʯʽ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʙʽʨ ʚʠʜʫ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

3.8.4.3 ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠʣʠʚʦʢ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʩʪʘʪʦʯʥʦʾ ʪʝʨʤʦʦʙʨʦʙʢʠ ʧʽʜʜʘʻʪʴʩʷ ʤʽʩʮʝʚʦʤʫ 

ʥʘʛʨʽʚʘʥʥʶ ʯʠ ʦʧʝʨʘʮʽʷʤ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʩʪʘʚʣʝʥʘ ʚʠʤʦʛʘ ʱʦʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ʜʣʷ ʟʥʷʪʪʷ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. 

ɺʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠ ʩʫʚʦʨʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʮʽʻʶ ʪʝʨʤʦʦʙʨʦʙʢʦʶ, ʟ ʪʠʤ ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʙʫʜʴ-̫ ʢʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʝʪʘʣʫ ʪʘ ʦʪʨʠʤʘʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ 

ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʣʠʚʢʠ. 

3.8.4.4 ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʧʝʯʘʭ, ʷʢʽ ʤʘʶʪʴ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʝʥʽ ʧʨʠʣʘʜʠ 

ʢʦʥʪʨʦʣʶ ʽ ʨʝʻʩʪʨʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʛʨʽʚʫ ʚʠʣʠʚʢʠ. ʈʦʟʤʽʨʠ ʧʝʯʽ 

ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʚʥʦʤʽʨʥʠʡ ʥʘʛʨʽʚ ʧʦʤʽʱʝʥʠʭ ʚʠʣʠʚʦʢ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʣʠʚʦʢ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠ 

ʪʝʨʤʦʦʙʨʦʙʢʠ ʧʽʜʣʷʛʘʶʪʴ ʫʟʛʦʜʞʝʥʥʶ ʟ ʈʝʛʽʩʪʨʦʤ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.5 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.5 ɼʦʙʽʨ ʧʨʦʙ 

3.8.5.1 ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʙ, ʾʭ ʨʦʟʤʽʨ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʧʦʚʪʦʨʥʠʭ, ʷʢʱʦ ʮʝ ʙʫʜʝ ʧʦʪʨʽʙʥʦ. ʇʨʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʣʠʚʢʘ ʘʙʦ ʧʘʨʪʽʾ 

ʚʠʣʠʚʢʽʚ. 

3.8.5.2 ʇʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʙʨʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʠʣʠʚʢʘ ʘʙʦ ʧʨʠʣʠʪʽ ʜʦ ʥʴʦʛʦ.  

ʊʦʚʱʠʥʘ ʧʨʦʙ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 30ʤʤ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʦ ʚʽʜʣʠʪʠʭ ʧʨʦʙ, ʧʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨʠ ʧʨʦʙʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʨʦʟʤʽʨʘʤ ʚʠʣʠʚʢʽʚ. 

ɺʩʽ ʧʨʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ. 

3.8.5.3 ʇʝʨʝʚʘʞʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʙ, ʪʘʤ, ʜʝ ʮʝ ʧʨʘʢʪʠʯʥʦ ʤʦʞʣʠʚʦ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ, ʧʨʠ ʷʢʦʤʫ 

ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʥʘʡʤʥʽ ʦʜʥʫ ʧʨʦʙʫ ʜʽʘʤʝʪʨʦʤ 30ʤʤ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʣʠʚʢʫ ʘʙʦ 

ʧʨʠʣʠʪʫ ʜʦ ʥʝʾ. 

ʇʨʠʤʽʪʢʘ: ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚʠʣʠʚʢʠ, ʽ ʧʦʜʘʣʴʰʠʡ 

ʧʨʦʮʝʩ ʪʝʨʤʦʦʙʨʦʙʢʠ, ʤʦʞʫʪʴ ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʙʨʘʞʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʣʠʚʢʽʚ. ʅʘ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ 

ʫʤʦʚʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʝʨʤʦʦʙʨʦʙʢʠ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʚʱʠʥʠ, 

ʨʦʟʤʽʨʫ, ʛʨʫʧʠ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʬʦʨʤʠ ʚʠʣʠʚʢʠ. ʄʝʪʘ ʜʦʙʦʨʫ ʧʨʦʙʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʚʽʨʢʫ 

ʷʢʦʩʪʽ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʝʪʦʜʠʢ ʪʝʨʤʦʦʙʨʦʙʢʠ. 

ɼʣʷ ʚʠʣʠʚʢʽʚ, ʟʘ ʷʢʠʤʠ ʧʦʪʨʽʙʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʧʝʚʥʽʡ ʪʦʚʱʠʥʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʤʽʞ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʽ ʟʘʤʦʚʥʠʢʦʤ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʜʘʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʙ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʤʽʨʫ ʽ ʪʠʧʫ) ʚ ʈʝʛʽʩʪʨ ʜʣʷ 

ʨʦʟʛʣʷʜʫ ʪʘ ʩʭʚʘʣʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ: ʈʦʟʤʽʨ ʧʨʦʙ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʜʝ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʪʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʽ ʚʠʣʠʚʢʠ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ  

ɼʉʊʋ EN ISO 4885, ɼʉʊʋ EN ISO 683-1 ʪʘ ɼʉʊʋ EN ISO 683-2. 
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ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʪʠʧʫ ʧʨʦʙʠ ʤʦʞʝ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʩʪʚʦʨʝʥʥʷʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʧʨʦʙʠ ʘʙʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʘʙʦ ʢʦʤʙʽʥʘʮʽʻʶ ʚʩʽʭ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. 

3.8.5.4 ʗʢʱʦ ʚʽʜ ʚʠʣʠʚʢʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʦʙʽʨ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʧʨʦʙ, ʤʽʩʮʷ ʧʨʦʙ ʧʦʚʠʥʥʽ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʚʽʜʩʪʘʥʽ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. 

3.8.5.5 ʇʨʦʙʠ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʨʘʟʦʤ ʽʟ ʚʠʣʠʚʢʘʤʠ, ʷʢʽ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.6.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.6.1 ɺʽʜ ʢʦʞʥʦʛʦ ʚʠʣʠʚʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʽʙʨʘʥʽ 

ʥʝ ʤʝʥʰʝ ʦʜʥʽʻʾ ʧʨʦʙʠ. ʗʢʱʦ ʜʣʷ ʦʜʥʦʛʦ ʚʠʣʠʚʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʘʣ ʜʝʢʽʣʴʢʦʭ ʧʣʘʚʦʢ (ʙʝʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ), ʪʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʜʦ ʯʠʩʣʘ ʢʚ̔ʰʽʚ, ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʫʤʦʚʘ 3.8.5.2. 

ʗʢʱʦ ʤʘʩʘ ʚʠʣʠʚʢʘ ʚ ʦʯʠʱʝʥʦʤʫ ʩʪʘʥʽ ʜʦʨʽʚʥʶʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ 10ʪ, ʘʙʦ ʚʠʣʠʚʢʘ ʤʘʻ ʩʢʣʘʜʥʫ ʬʦʨʤʫ, 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʽʜʽʙʨʘʥʦ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʧʨʠʣʠʪʠʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʚʽʜʩʪʘʥʽ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʗʢʱʦ ʚʝʣʠʢʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʚʠʣʠʚʢʽʚ, ʷʢʽ ʥʝ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʚ ʢʚ̔ʰʽ ʧʝʨʝʜ 

ʟʘʣʠʚʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʜʚʽ ʘʙʦ ʙʽʣʴʰʝ ʧʨʦʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʚʠʨʦʙʫ ʚʠʣʠʚʢʽʚ. ʇʨʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʙʨʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʠʣʠʚʢʠ ʘʙʦ ʧʨʠʣʠʪʽ ʜʦ ʥʝʾ, ʯʠ ʚʽʜʣʠʪʽ 

ʦʢʨʝʤʦ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʜʘʣʝʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ.è; 

ʪʝʢʩʪ ʜʨʫʛʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 3.8.6.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çʗʢʱʦ ʤʘʩʘ ʚʠʣʠʚʢʠ ʚ 

ʦʯʠʱʝʥʦʤʫ ʩʪʘʥʽ ʜʦʨʽʚʥʶʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ 10 ʪ, ʘʙʦ ʚʠʣʠʚʢʘ ʤʘʻ ʩʢʣʘʜʥʫ ʬʦʨʤʫ, ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʚʽʜʽʙʨʘʥʦ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʧʨʠʣʠʪʠʭ ʧʨʦʙ ʚʽʜ ʥʘʡʤʘʩʠʚʥʽʰʦʛʦ ʧʝʨʝʪʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽʡ ʚʽʜʩʪʘʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. 

ʗʢʱʦ ʚʝʣʠʢʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʚʠʣʠʚʢʽʚ, ʷʢʽ ʥʝ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʚ ʢʚ̔ʰʽ ʧʝʨʝʜ 

ʟʘʣʠʚʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʜʚʽ ʘʙʦ ʙʽʣʴʰʝ ʧʨʦʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʚʠʨʦʙʫ ʚʠʣʠʚʢʽʚ. ʇʨʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʽʙʨʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʠʣʠʚʢʘ ʘʙʦ ʧʨʠʣʠʪʽ ʜʦ ʥʝʾ, ʘʙʦ 

ʚʽʜʣʠʪʽ ʦʢʨʝʤʦ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʜʘʣʝʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ.è; 

ʥʘʟʚʘ ʧʫʥʢʪʫ 3.8.7 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: ç3.8.7 ʆʛʣʷʜ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚè; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.7.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.7.1 ɺʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʧʨʝʜ'ʷʚʣʷʪʠʩʷ ʜʦ ʦʛʣʷʜʫ ʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʯʠʱʝʥʠʤʠ, ʟ ʚʠʜʘʣʝʥʠʤʠ ʣʠʚʥʠʢʘʤʠ, ʥʘʜʣʠʰʢʘʤʠ, ʟʘʜʠʨʘʤʠ ʪʦʱʦ. 

ɺʠʣʠʚʢʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʝʬʝʢʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʗʢʱʦ ʥʝ ʦʙʫʤʦʚʣʝʥʝ ʽʥʰʝ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʧʦ ʨʦʟʤʽʨʘʭ ʚʠʣʠʚʢʽʚ ʣʝʞʠʪʴ ʥʘ 

ʚʠʨʦʙʥʠʢʦʚʽ ʚʠʣʠʚʢʽʚ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.7.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.7.4 ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʟʚʘʨʶʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.6.3 ʽ 2.6.4  ʯʘʩʪʠʥʠ XIV çɿʚʘʨʶʚʘʥʥʷè ʮʠʭ ʇʨʘʚʠʣ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.8.8 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.8.8 ʄʘʨʢʫʚʘʥʥʷ ʽ ʜʦʢʫʤʝʥʪʠ. 

3.8.8.1 ɺʠʛʦʪʦʚʣʶʚʘʯ ʚʠʣʠʚʢʽʚ ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʩʠʩʪʝʤʫ ʧʦʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ  ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʚʠʣʠʚʦʢ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ  ʥʘ ʩʪʘʜʽʾ ʧʨʝʜ'ʷʚʣʝʥʥʷ  ʈʝʛʽʩʪʨʫ, ʽʟ  ʧʣʘʚʢʦʶ, ʘ ʥʘ ʚʠʤʦʛʫ ʧʨʝʜʩʪʘʚʥʠʢʘ  

ʈʝʛʽʩʪʨʫ ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʠʡ  ʥʘʜʘʪʠ  ʟʘʬʽʢʩʦʚʘʥʽ  ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ  ʜʘʥʽ ʧʨʦʮʝʩʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʣʠʚʢʘ (ʧʘʨʪʽʾ), ʚʢʣʶʯʘʶʯʠ ʪʝʨʤʦʦʙʨʦʙʢʫ ʪʘ ʨʝʤʦʥʪ. 

3.8.8.2  ʂʦʞʥʠʡ ʚʠʣʠʚʦʢ ʧʦʚʠʥʥʠʡ ʤʘʪʠ  ʯʽʪʢʦ ʥʘʥʝʩʝʥʽ ʦʙʫʤʦʚʣʝʥʠʤ ʩʧʦʩʦʙʦʤ  ʫ ʦʙʫʤʦʚʣʝʥʦʤʫ ʤʽʩʮʽ 

ʰʪʝʤʧʝʣʴ ʘʙʦ ʪʘʚʨʦ ʈʝʛʽʩʪʨʫ ʽ, ʷʢ ʤʽʥʽʤʫʤ, ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʥʘʡʤʝʥʫʚʘʥʥʷ ʘʙʦ ʧʦʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ; 

- ʥʦʤʝʨ ʘʙʦ ʽʥʰʝ ʤʘʨʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ  ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ, ʽ ʧʨʦʮʝʩ 

ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

- ʢʘʪʝʛʦʨʽʶ ʘʙʦ ʤʘʨʢʫ ʩʪʘʣʽ. 

3.8.8.3 ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝʚʝʣʠʢʠʭ ʚʠʣʠʚʢʽʚ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʣʠʚʢʽʚ ʤʦʞʝ 

ʙʫʪʠ ʧʦʛʦʜʞʝʥʘ ʽʟ  ʈʝʛʽʩʪʨʦʤ ʦʢʨʝʤʦ. 

3.8.8.4 ʉʝʨʪʠʬʽʢʘʪ ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʦʚʽ ʈʝʛʽʩʪʨʫ, ʧʦʚʠʥʥʠʡ ʤʽʩʪʠʪʠ 

ʥʘʩʪʫʧʥʽ  ʚʽʜʦʤʦʩʪʽ: 
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- ʥʘʡʤʝʥʫʚʘʥʥʷ ʟʘʤʦʚʥʠʢʘ ʽ ʥʦʤʝʨ ʟʘʤʦʚʣʝʥʥʷ; 

- ʢʘʪʝʛʦʨʽʶ (ʤʘʨʢʫ) ʩʪʘʣʽ, ʚʠʜ ʚʠʣʠʚʢʘ; 

- ̔ʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ; 

- ʧʨʦʮʝʩ ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ, ʥʦʤʝʨ ʧʣʘʚʢʠ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦ ʢʦʚʰʦʚʽʡ ʧʨʦʙʽ; 

- ʨʝʟʫʣʴʪʘʪʠ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ; 

- ʨʝʟʫʣʴʪʘʪʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʱʦ ʙʫʣʦ ʧʦʪʨʽʙʥʦ; 

- ʚʠʜ ʪʝʨʤʦʦʙʨʦʙʢʠ, ʚʢʣʶʯʘʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʯʘʩ ʚʠʪʨʠʤʢʠ.è. 

ɼʦ ʧʽʜʨʦʟʜʽʣʫ 3.12 ʜʦʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: 

ʧʫʥʢʪ 3.12.1.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.1.2 ɺʠʣʠʚʢʠ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ 

(ʣʦʧʘʪʝʡ ʪʘ ʤʘʪʦʯʠʥ) ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʚʠʟʥʘʥʠʤʠ ʈʝʛʽʩʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.1.4 ʪʘ 1.3.1.4 

ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʧʨʦʮʝʩʽ ʚʠʟʥʘʥʥʷ ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʧʠʩ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʣʠʚʘʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʤʘʪʝʨʽʘʣ, ʦʧʠʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʨʝʤʦʥʪʫ 

ʪʘ ʢʦʥʪʨʦʣʶ. ɺʠʣʠʚʢʠ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʧʽʜ ʪʝʭʥʽʯʥʠʤ ʥʘʛʣʷʜʦʤ ʈʝʻʩʪʨʫ, ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʪʘ 

ʚʠʧʨʦʙʦʚʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʮʴʦʛʦ ʨʦʟʜʽʣʫ.è; 

ʧʫʥʢʪ 3.12.1.3 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.1.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠ ʚʠʟʥʘʥʥʽ ʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.3.1.2 ʟʘ ʫʟʛʦʜʞʝʥʦʶ ʟ ʈʝʻʩʪʨʦʤ ʧʨʦʛʨʘʤʦʶ ʦʛʣʷʜʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ. ʄʝʪʦʶ 

ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ 

ʚʠʣʠʚʢʽʚ ʪʘ ʾʭ ʷʢʦʩʪʽ ʮʠʤ ʚʠʤʦʛʘʤ. ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʻ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ.è; 

ʪʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʧʫʥʢʪʘʤʠ 3.12.1.5 ̔ .3.12.1.6 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.12.1.5 ʋ ʨʘʟʽ 

ʚʠʙʦʨʫ ʩʧʣʘʚʫ, ʚʽʜʤʽʥʥʦʛʦ ʚʽʜ ʥʘʚʝʜʝʥʦʛʦ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʨʦ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʚʠʣʠʚʢʽʚ ʜʣʷ ʩʭʚʘʣʝʥʥʷ. 

3.12.1.6 ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʷʢʦʩʪʽ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʣʝʞʠʪʴ ʥʘ ʚʠʨʦʙʥʠʢʫ.è; 

ʧʫʥʢʪ 3.12.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʨʫʛʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ɺʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʧʠʩ 

ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʚʠʣʠʚʢʽʚ. ʎʽ ʜʘʥʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ 

ʽʥʩʧʝʢʪʦʨʫ ʈʝʛʽʩʪʨʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʦʧʫʩʢʘʤ 

ʜʣʷ ʢʦʞʥʦʾ ʚʠʣʠʚʢʠ.è; 

ʧʫʥʢʪ 3.12.3.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: çʊʦʚʱʠʥʘ ʧʨʦʙ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫʟʛʦʜʞʝʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ.è; 

ʧʫʥʢʪ 3.12.7.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.7.1 ɺʠʣʠʚʢʠ ʩʪʘʣʝʚʠʭ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʧʦʚʠʥʥʽ 

ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷʤ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʤʫ, 100-ʚʽʜʩʦʪʢʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʪʘ ʚʠʤʽʨʦʤ ʚʠʣʠʚʢʠ ʧʦʚʠʥʥʽ 

ʧʽʜʜʘʚʘʪʠʩʷ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʛʣʷʜʽ. ɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʽʥʩʧʝʢʪʦʨʦʤ ʈʝʛʽʩʪʨʫ. ʇʦʚʝʨʭʥʷ 

ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʝʬʝʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʛʚʠʥʪʽʚ ʧʽʜ ʯʘʩ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʝʜʩʪʘʚʥʠʢ ʈʝʛʽʩʪʨʫ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʤʥʽʚʥʠʭ ʜʽʣʷʥʦʢ 

ʧʦʚʝʨʭʥʽ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʚʣʝʥʥʷ ʤʝʪʘʣʫ, ʦʩʦʙʣʠʚʦ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʟʚʘʨʶʚʘʥʥʷʤ. 

ʃʠʚʘʨʥʽ ʜʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚʠʣʠʚʢʽʚ, ʪʘʢʽ ʷʢ ʟʥʘʯʥʽ ʥʝʤʝʪʘʣʝʚʽ 

ʚʢʣʶʯʝʥʥʷ, ʫʞʠʤʠʥʠ, ʨʘʢʦʚʠʥʠ ʪʘ ʪʨʽʱʠʥʠ, ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ. ʎʽ ʜʝʬʝʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʦʜʥʠʤ 

ʽʟ ʤʝʪʦʜʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʫ 3.12.9, ʪʘ ʚʠʧʨʘʚʣʝʥʽ ʚ ʤʝʞʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʨʝʤʦʥʪʥʠʭ ʟʦʥ. ʇʦʚʥʠʡ 

ʦʧʠʩ ʮʠʭ ʨʦʙʽʪ ʪʘ ʥʝʦʙʭʽʜʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʤʘʶʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ ʜʦ ʧʦʯʘʪʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ. 

ɼʝʬʝʢʪʠ ʧʦʚʝʨʭʥʽ, ʚʠʜʠʤʽ ʥʘ ʧʦʚʝʨʭʥʽ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʪʘʢʽ ʷʢ ʥʝʚʝʣʠʢʽ ʩʧʘʾ, ʟʘʩʤʽʯʝʥʥʷ ʪʘ 

ʰʣʘʢʦʚʽ ʚʢʣʶʯʝʥʥʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʯʠʱʝʥʽ ʚʠʨʦʙʥʠʢʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9. 

ʧʝʨʰʠʡ ʘʙʟʘʮ ʧʫʥʢʪʫ 3.12.7.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.7.2 ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʝʨʝʚʽʨʢʫ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʾʭ ʜʦʧʫʩʢʽʚ ʣʝʞʠʪʴ ʥʘ ʚʠʛʦʪʦʚʣʶʚʘʯʽ. ɿʚʽʪ ʧʨʦ ʚʽʜʧʦʚʽʜʥʫ 

ʧʝʨʝʚʽʨʢʫ ʤʘʻ ʙʫʪʠ ʥʘʜʘʥʦ ʈʝʛʽʩʪʨʫ. ʇʨʠ ʮʴʦʤʫ ʈʝʛʽʩʪʨ ʟʘʣʠʰʘʻ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʚʠʤʘʛʘʪʠ ʧʨʦʚʝʜʝʥʥʷ 

ʮʽʻʾ ʧʝʨʝʚʽʨʢʠ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ̔ʥʩʧʝʢʪʦʨʘ.è; 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.12.8.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.8.2 ʂʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʪʘ 

ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʘʤʠ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  72 

 

3.12.8.2.1 ʇʨʦʮʝʜʫʨʘ ʢʦʥʪʨʦʣʶ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʤʘʻ ʙʫʪʠ ʧʦʜʘʥʘ ʈʝʛʽʩʪʨʫ ʪʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ɼʉʊʋ EN ISO 3452-1 ʘʙʦ ʫʟʛʦʜʞʝʥʠʤ ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʂʨʠʪʝʨʽʾ ʢʦʥʪʨʦʣʶ ʥʘʚʝʜʝʥʽ ʚ 3.12.8.2.3. ʇʦʚʝʨʭʥʽ ʟʦʥ ɸ, B ̔ C ʚʩʽʭ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ, ʚʠʣʠʚʢʽʚ ʣʦʧʘʪʝʡ 

ʽ ʤʘʪʦʯʠʥ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ. ʂʦʥʪʨʦʣʴ ʟʦʥʠ ɸ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ. ʂʦʥʪʨʦʣʴ ʟʦʥ B ʪʘ C ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ ʥʘ ʚʠʤʦʛʫ ʈʝʛʽʩʪʨʫ. 

ʗʢʱʦ ʨʝʤʦʥʪ ʟʜʽʡʩʥʶʚʘʚʩʷ ʰʣʽʬʫʚʘʥʥʷʤ ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ, ʚʽʜʨʝʤʦʥʪʦʚʘʥʽ ʦʙʣʘʩʪʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ. ʈʝʤʦʥʪ ʟʚʘʨʶʚʘʥʥʷʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʨʝʤʦʥʪʫ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʤʦʥʪ ʫ ʟʦʥʽ ɸ. 

3.12.8.2.2 ʄʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʡ ʤʝʪʦʜ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟʘʤʽʩʪʴ ʢʘʧʽʣʷʨʥʦʛʦ ʤʝʪʦʜʫ ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʩʪʘʣʝʡ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʫ. 

ʇʨʦʮʝʜʫʨʘ ʢʦʥʪʨʦʣʶ ʟʘ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʦʤ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ɼʉʊʋ EN ISO 9934-1 ʘʙʦ 

ʫʟʛʦʜʞʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʇʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠʩʷ ʈʝʛʽʩʪʨʫ ʜʣʷ ʧʦʛʦʜʞʝʥʥʷ. 

3.12.8.2.3 ʂʨʠʪʝʨʽʾ ʢʦʥʪʨʦʣʶ ʢʘʧʽʣʷʨʥʠʤ ʪʘ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʘʤʠ. 

3.12.8.2.3.1 ɺʠʟʥʘʯʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʘʧʽʣʷʨʥʦʛʦ ʤʝʪʦʜʫ. 

ɯʥʜʠʢʘʪʦʨʥʠʡ ʩʣʽʜ ð ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʪʥʦʛʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʙʘʨʚʥʠʢʘ ʟ ʥʝʩʫʮʽʣʴʥʦʩʪʝʡ ʫ ʤʘʪʝʨʽʘʣʽ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ, ʧʨʠʥʘʡʤʥʽ, ʯʝʨʝʟ 10 ʭʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʧʽʣʷʨʥʦʛʦ ʜʝʬʝʢʪʦʩʢʦʧʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʣʽʜ, ʱʦ ʟʘʨʘʭʦʚʫʻʪʴʩʷ ð ̔ ʥʜʠʢʘʪʦʨʥʠʡ ʩʣʽʜ, ʷʢʠʡ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʤʘʻ ʭʦʯʘ ʙ 

ʦʜʥʫ ʨʦʟʤʽʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʽʣʴʰʝ 1,5 ʤʤ. 

ʆʢʨʫʛʣʠʡ ʩʣʽʜ - ʽʥʜʠʢʘʪʦʨʥʠʡ ʩʣʽʜ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʪʨʴʦʤ ʡʦʛʦ ʰʠʨʠʥʘʤ 

(l < 3w); 

ʇʨʦʪʷʞʥʠʡ ʩʣʽʜ ï ̔ʥʜʠʢʘʪʦʨʥʠʡ ʩʣʽʜ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ ʰʠʨʠʥʫ ʙʽʣʴʰ, ʥʽʞ ʫ 3 ʨʘʟʠ (l Ó 3w). 

ʈʷʜʥʠʡ ʩʣʽʜ - ̔ ʥʜʠʢʘʪʦʨʥʠʡ ʩʣʽʜ ʟ ʜʦʚʞʠʥʦʶ, ʨʽʚʥʦʾ ʩʫʤʘʨʥʦʾ ʜʦʚʞʠʥʠ ʨʷʜʫ. ʈʷʜʥʠʡ ʩʣʽʜ ʤʦʞʝ ʤʘʪʠ 

ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ: 

- ʪʨʠ ʘʙʦ ʙʽʣʴʰʝ ʦʢʨʫʛʣʠʭ ʩʣʽʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʷʜʦʢ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʩʪʘʥʦʚʠʪʴ 

ʤʝʥʰʝ 2 ʤʤ; ʘʙʦ 

- ʧʨʦʪʷʞʥʽ ʩʣʽʜʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʷʜ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ, ʤʝʥʰʦʶ ʥʽʞ ʥʘʡʙʽʣʴʰʘ ʨʦʟʤʽʨʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʡʜʦʚʰʦʛʦ ʩʣʽʜʫ. 

ɯʣʶʩʪʨʘʮʽʶ ʢʦʥʪʨʦʣʶ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.12.8.2.3.1. 

3.12.8.2.3.2 ʂʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ. 

ʆʜʠʥʠʯʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʤʘʻ ʧʣʦʱʫ 100 ʩʤ2 ̔  ʤʦʞʝ ʤʘʪʠ ʬʦʨʤʫ ʢʚʘʜʨʘʪʘ ʘʙʦ ʧʨʷʤʦʢʫʪʥʠʢʘ 

ʟʽ ʩʪʦʨʦʥʦʶ ʪʨʦʭʠ ʙʽʣʴʰʝ 250 ʤʤ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʚʩʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʫʤʦʚʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʦʜʠʥʠʯʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʤʘʡʜʘʥʯʠʢʠ ʨʦʟʤʽʨʘʤʠ 100ʩʤ2. 

ʇʦʜʽʣ ʤʘʻ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʜʠʢʘʪʦʨʥʠʭ ʩʣʽʜʽʚ ʯʠʥʦʤ, ʪʦʙʪʦ ʬʦʨʤʘ 

ʪʘ ʨʦʟʤʽʨʠ ʢʦʞʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʪʘʢ, ʱʦʙ ʚʤʽʩʪʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʝʬʝʢʪʽʚ, ʙʝʟ 

ʨʦʟʧʦʜʽʣʫ ʧʦ ʩʫʩʽʜʥʽʭ ʦʜʠʥʠʯʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ. 

ɺʠʷʚʣʝʥʽ ʥʘ ʙʫʜʴ-̫ ʢʽʡ ʟ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʽʥʜʠʢʘʪʦʨʥʽ ʩʣʽʜʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʾ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 3.12.8.2.3.2-1. 
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ʈʠʩ. 3.12.8.2.3.1è; 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.12.8.3 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.8.3 ʂʦʥʪʨʦʣʴ ʨʘʜʽʦʛʨʘʬʽʯʥʠʤ ʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ. 

ʅʘ ʚʠʤʦʛʫ ʈʝʛʽʩʪʨʫ ʘʙʦ ʷʢʱʦ ʚʠʨʦʙʥʠʢ ʚʠʟʥʘʻ ʟʘ ʥʝʦʙʭʽʜʥʝ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʜʦʜʘʪʢʦʚʠʡ 

ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʥʘʧʨʠʢʣʘʜ, ʨʘʜʽʦʛʨʘʬʽʯʥʠʤ ʪʘ/ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ). ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʪʘ 

ʧʨʠʡʤʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ, ʩʧʦʞʠʚʘʯʝʤ ʪʘ ʈʝʛʽʩʪʨʦʤ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʫʟʛʦʜʞʝʥʠʭ ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ ʻ ʥʝʜʦʮʽʣʴʥʠʤ ʫ ʚʠʧʘʜʢʘʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʦʶ, 

ʪʠʧʦʤ ʪʘ ʪʦʚʱʠʥʦʶ ʚʠʣʠʚʢʠ, ʘ ʪʘʢʦʞ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʟʝʨʥʘ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʛʣʠʥʘʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʭʚʠʣʽ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.12.9.5 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.12.9.5 ʈʝʤʦʥʪʥʝ ʟʚʘʨʶʚʘʥʥʷ. 

3.12.9.5.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. 

ʊʝʭʥʦʣʦʛʽʶ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʥʽ ʈʝʛʽʩʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʘʩʪʠʥʠ XIV çɿʚʘʨʶʚʘʥʥʷè. 

ɺʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʠʩʪʝʤʫ ʨʝʻʩʪʨʘʮʽʾ ʜʝʬʝʢʪʽʚ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʷʢʽʡ ʜʣʷ ʙʫʜʴ-̫ ʢʦʛʦ ʟ 

ʚʠʣʠʚʢʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ, ʚʠʜ ʪʘ ʨʝʞʠʤʠ ʪʝʨʤʦʦʙʨʦʙʢʠ. ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʚʠʣʠʚʢʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʛʣʷʜʫ ʈʝʛʽʩʪʨʦʤ, ʧʦʜʘʻʪʴʩʷ ʽʥʩʧʝʢʪʦʨʫ ʈʝʛʽʩʪʨʫ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʟʚʘʨʶʚʘʥʥʷʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʣʷ 

ʩʭʚʘʣʝʥʥʷ ʈʝʻʩʪʨʦʤ ʜʦʢʣʘʜʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʟʠʮʽʶ 

ʟʚʘʨʶʚʘʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʧʝʨʝʜʥʻ ʧʽʜʽʛʨʽʚ, ʧʦʜʘʣʴʰʫ 

ʪʝʨʤʦʦʙʨʦʙʢʫ ʪʘ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʠʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

3.12.9.5.2 ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʨʝʤʦʥʪʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

3.12.9.5.2.1 ʉʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʩʭʚʘʣʝʥʦʶ ʈʝʛʽʩʪʨʦʤ ʧʨʦʛʨʘʤʦʶ. 

ɺʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʚʘʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʥʘʣʝʞʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʘʪʝʩʪʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʟʛʦʜʞʝʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʧʽʜ 

ʪʝʭʥʽʯʥʠʤ ʥʘʛʣʷʜʦʤ ʽʥʩʧʝʢʪʦʨʘ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 3.12.9.5.3. 

ɼʝʬʝʢʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʝʤʦʥʪʫ ʟʘʚʘʨʢʦʶ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ. 

ʂʨʦʤʢʠ ʧʽʜ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʥʦʛʦ ʧʨʦʚʘʨʶʚʘʥʥʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʆʪʨʠʤʘʥʘ ʚ ʧʨʦʮʝʩʽ ʚʠʜʘʣʝʥʥʷ ʜʝʬʝʢʪʫ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ ʈʝʛʽʩʪʨʫ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʤʘʶʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ 

ʜʝʬʝʢʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

3.12.9.5.2.2 ɿʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʚʧʣʠʚʠ. 

3.12.9.5.2.3 ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʧʨʦʙ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʜʘʤʠ ʘʙʦ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ. ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʨʦʙʥʠʢʘ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

3.12.9.5.2.4 ʐʣʘʢ, ʧʽʜʨʽʟʠ ʪʘ ʽʥʰʽ ʜʝʬʝʢʪʠ ʰʚʘ ʧʦʚʠʥʥʽ ʚʠʧʨʘʚʣʷʪʠʩʷ ʧʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʥʘʩʪʫʧʥʦʛʦ 

ʚʘʣʠʢʘ. 

3.12.9.5.2.5 ʉʪʘʣʽ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʫ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʧʘʣʫ ʚ ʧʝʯʽ. ʉʧʦʩʦʙʠ 

ʟʥʷʪʪʷ ʤʽʩʮʝʚʠʭ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʧʨʘʚʣʝʥʴ ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʫ ʩʢʣʘʜʽ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. 

3.12.9.5.2.6 ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ʚʽʜʨʝʤʦʥʪʦʚʘʥʽ ʧʦʚʝʨʭʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʬʨʝʟʝʨʦʚʘʥʽ ʪʘ 

ʟʘʰʣʽʬʦʚʘʥʽ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʫ ʤʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ. 

3.12.9.5.3. ʂʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. 

3.12.9.5.3.1 ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʨʝʤʦʥʪʫ ʣʠʪʠʭ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʽʟ ʩʪʘʣʽ. 

ɼʣʷ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʜʝʨʞʘʥʥʷ ʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʪʠʭ ʞʝ ʪʝʭʥʦʣʦʛʽʡ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠʩʘʜʢʦʚʦʛʦ ʤʝʪʘʣʫ, 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʟʥʷʪʪʷ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ (WPS), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ (ʘʙʦ ʤʽʩʪʠʪʠ) ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ, ʩʭʚʘʣʝʥʠʡ ʈʝʛʽʩʪʨʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʫ ʞ ʪʝʭʥʦʣʦʛʽʶ ʨʝʤʦʥʪʫ ʽ ʤʘʻ ʪʘʢʫ 

ʞ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

3.12.9.5.3.2 ɿʚʘʨʶʚʘʥʥʷ ʧʨʦʙ. 

ʉʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʟʚʘʨʶʚʘʥʥʷ ʧʨʦʙ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʣʠʪʠʭ ʟʨʘʟʢʽʚ ʽ ʤʘʶʪʴ ʨʦʟʤʽʨʠ, ʜʦʩʪʘʪʥʽ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ ʟʚʘʨʶʚʘʥʥʷ. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʨʦʙ 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʠʩ. 3.12.9.5.3.2-1. 

 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  75 

 

ʈʠʩ. 3.12.9.5.3-1 

1 - ʦʙʨʦʙʢʘ ʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʨʦʤʦʢ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʚʘʣʝʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ 

ʟʚʘʨʶʚʘʥʥʷ; 

a - ʤʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʟʨʘʟʢʘ 150 ʤʤ; b - ʤʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ 350 ʤʤ; t - ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ. 

ʈʦʟʤʽʨʠ, ʦʙʨʦʙʢʘ ʢʨʦʤʦʢ, ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʟʚʘʨʶʚʘʥʥʷ ʧʨʦʙʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʦʮʝʜʫʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʤʦʥʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʥʘʜʘʥʽ ʽʥʩʧʝʢʪʦʨʫ ʥʘ ʚʠʤʦʛʫ. 

ɿʚʘʨʶʚʘʥʥʷ ʧʨʦʙʠ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʤʘʶʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ. 

3.12.9.5.3.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ɿʨʘʟʢʠ, ʦʪʨʠʤʘʥʽ ʟ ʧʨʦʙʠ, ʧʦʚʠʥʥʽ ʚʠʧʨʦʙʦʚʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.12.9.5.3.3-1. ʉʭʝʤʘ ʚʠʨʽʟʢʠ 

ʟʨʘʟʢʽʚ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.12.9.5.3.3-1. 

ʊʘʙʣʠʮʷ 3.12.9.5.3.3 ɺʠʜʠ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ 
ɺʠʜ ʚʠʧʨʦʙʫʚʘʥʴ ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ 

ɿʦʚʥʽʰʥʽʡ ʦʛʣʷʜ 100% ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.4 

ʂʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ1 100% ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.4 

ʈʦʟʪʷʛʥʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʘʟʢʘ ɼʚʘ ʟʨʘʟʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.6 

ʉʪʘʪʠʯʥʠʡ ʚʠʛʠʥ ʇʦ ʜʚʘ ʟʨʘʟʢʘ ʚʽʜ ʢʦʨʝʥʷ ʽ ʧʦʚʝʨʭʥʽ ʰʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.62 

ʄʘʢʨʦʘʥʘʣʽʟ ʊʨʠ ʟʨʘʟʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9. 

ʋʜʘʨʥʠʡ ʟʛʽʥ ɼʚʘ ʢʦʤʧʣʝʢʪʠ ʟʨʘʟʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.8 

ɺʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʆʙʩʷʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.12.9.5.3.9 

1ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʤʽʥʘ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʥʘ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʡ ʜʣʷ ʩʪʘʣʝʡ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʫ 

2ɼʣʷ ʧʨʦʙ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʘʙʦ ʧʝʨʝʚʠʱʫʶʪʴ 12 ʤʤ ʟʘ ʪʦʚʱʠʥʦʶ, ʟʘʟʥʘʯʝʥʠʡ ʦʙʩʷʛ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʠʡ ʥʘ 

4 ʟʨʘʟʢʠ ʜʣʷ ʙʽʯʥʦʛʦ ʚʠʛʠʥʫ 

 
ʈʠʩ. 3.12.9.5.3.3 

3.12.9.5.3.3.1 ʆʛʣʷʜ ʪʘ ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. 

ʇʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜ ʚʽʜʙʦʨʦʤ ʟʨʘʟʢʽʚ ʧʨʦʙʘ ʧʦʚʠʥʥʘ ʧʽʜʜʘʚʘʪʠʩʷ ʧʦʚʥʦʤʫ ʚʽʟʫʘʣʴʥʦʤʫ ʦʛʣʷʜʫ ʪʘ 

ʢʦʥʪʨʦʣʶ ʢʘʧʽʣʷʨʥʠʤ ʘʙʦ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʦʤ. ʗʢʱʦ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 
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ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʚʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ ʪʘ ʢʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʊʨʽʱʠʥʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʢʨʠʪʝʨʽʾ ʢʦʥʪʨʦʣʶ ʢʘʧʽʣʷʨʥʠʤ ʪʘ 

ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʘʤʠ ʥʘʚʝʜʝʥʦ ʫ 3.12.8.2.3. 

3.12.9.5.3.3.2 ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʪʷʛʫʚʘʥʥʷ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʜʚʦʭ ʧʦʧʝʨʝʯʥʠʭ ʟʨʘʟʢʘʭ ʪʦʚʱʠʥʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʪʦʚʱʠʥʽ ʧʨʦʙʠ, 

ʰʠʨʠʥʦʶ 30 ʤʤ ʽ ʜʦʚʞʠʥʦʶ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʣʶʩ ʧʦ 6 ʤʤ ʥʘ ʢʦʞʥʫ 

ʩʪʦʨʦʥʫ (ʜʠʚ. 4.2.3.2.2 ʯʘʩʪʠʥʠ XIV çɿʚʘʨʶʚʘʥʥʷè). ɺ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʟʨʘʟʢʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʟʛʦʜʞʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʋ ʧʨʦʪʦʢʦʣʽ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʻ ʬʽʢʩʫʚʘʪʠʩʴ ʤʽʩʮʝ ʨʫʡʥʫʚʘʥʥʷ: ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ, ʟʦʥʘ ʪʝʨʤʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʘʙʦ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ. 

3.12.9.5.3.3.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʠʛʠʥ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʜʚʦʭ ʧʦʧʝʨʝʯʥʠʭ ʟʨʘʟʢʘʭ ʚʽʜ ʢʦʨʝʥʷ ʪʘ ʚʽʜ ʧʨʦʪʠʣʝʞʥʦʾ ʡʦʤʫ ʧʦʚʝʨʭʥʽ 

ʰʚʘ (ʩʫʤʘʨʥʦ 4 ʟʨʘʟʢʠ), ʚʠʛʦʪʦʚʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 2.2.5.1. 

ʆʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʧʨʘʚʮʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʯʦʪʠʨʴʦʭ ʪʦʚʱʠʥ, ʚʠʢʣʶʯʘʶʯʠ ʘʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ, ʜʣʷ 

ʷʢʠʭ ʜʽʘʤʝʪʨ ʦʧʨʘʚʢʠ ʧʦʚʠʥʝʥ ʜʦʨʽʚʥʶʚʘʪʠ ʪʨʴʦʤ ʪʦʚʱʠʥʘʤ. 

ʂʫʪ ʟʘʛʠʥʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 180Á. ʇʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʨʠʚʽʚ ʪʘ 

ʪʨʽʱʠʥ ʜʦʚʞʠʥʦʶ ʧʦʥʘʜ 3 ʤʤ. ɼʝʬʝʢʪʠ, ʚʠʷʚʣʝʥʽ ʚ ʢʫʪʘʭ ʚʠʧʨʦʙʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʜʦʩʣʽʜʞʝʥʽ ʚ ʦʢʨʝʤʦʤʫ ʧʦʨʷʜʢʫ. 

ɼʣʷ ʧʨʦʙ ʨʽʚʥʠʭ ʘʙʦ ʧʝʨʝʚʠʱʫʶʪʴ 12 ʤʤ ʧʦ ʪʦʚʱʠʥʽ ʟʘʟʥʘʯʝʥʠʡ ʦʙ'ʻʤ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʠʡ ʥʘ 4 ʟʨʘʟʢʠ 

ʜʣʷ ʟʛʠʥʫ. 

3.12.9.5.3.3.4 ʄʘʢʨʦʘʥʘʣʽʟ. 

ʄʘʢʨʦʘʥʘʣʽʟ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʤʘʢʨʦʰʣʽʬʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʚʢʣʶʯʘʶʪʴ ʤʝʪʘʣ ʰʚʘ, 

ʣʽʥʽʶ ʩʧʣʘʚʣʝʥʥʷ, ʟʦʥʫ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʊʨʽʱʠʥʠ, ʧʦʨʠ, ʰʣʘʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʪʘ ʽʥʰʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ 

ʰʚʘ ʟʘʚʙʽʣʴʰʢʠ ʙʽʣʴʰʝ 3 ʤʤ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ. 

3.12.9.5.3.3.5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʪʨʽʙʥʽ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʘʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

2.2.3 ʪʘ ʨʠʩ. 2.2.3.1-2. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʢʦʤʧʣʝʢʪʽ ʟʨʘʟʢʽʚ ʟ ʥʘʜʨʽʟʦʤ ʧʦ ʮʝʥʪʨʫ ʰʚʘ ʽ ʥʘ ʽʥʰʦʤʫ 

ʢʦʤʧʣʝʢʪʽ ʟʨʘʟʢʽʚ ʟ ʥʘʜʨʽʟʦʤ ʚ ʜʽʣʷʥʮʽ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ (ʩʝʨʝʜʠʥʘ ʥʘʜʨʽʟʫ ʧʦʚʠʥʥʘ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚʽʜ 1 ʜʦ 2 ʤʤ ʚʽʜ ʣʽʥʽʾ ʩʧʣʘʚʣʝʥʥʷ ʚ ʙʽʢ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

3.12.9.5.3.3.6 ɺʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʟʘ ɺʽʢʢʝʨʩʦʤ (HV 10) ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʤʘʢʨʦʰʣʽʬʘʭ, ʦʜʝʨʞʫʚʘʥʠʭ 

ʚʽʜ ʟʦʥʠ ʧʦʯʘʪʢʫ ʟʚʘʨʥʦʛʦ ʰʚʘ. ʉʣʽʜʠ ʚʜʘʚʣʶʚʘʥʥʷ ʽʥʜʝʥʪʦʨʘ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʟʘ 2 ʤʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʧʨʦʙʠ. 

ʗʢ ʤʽʥʽʤʫʤ, ʨʦʙʠʪʴʩʷ ʧʦ ʪʨʠ ʚʠʤʽʨʠ ʥʘ ʤʝʪʘʣʽ ʰʚʘ, ʟʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʟ ʦʙʦʭ ʙʦʢʽʚ ʰʚʘ ʪʘ ʥʘ 

ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʽ ʟ ʦʙʦʭ ʩʪʦʨʽʥ. ɺʠʤʽʨʠ ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʨʦʪʦʢʦʣʽ ʚʠʧʨʦʙʫʚʘʥʴ. 

3.12.9.5.3.3.7 ʇʦʚʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ɿʘ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʪʦʨʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ 

3.12.9.5.3.4 ɿʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ. 

3.12.9.5.3.4.1 ʋʤʦʚʠ ʟʚʘʨʶʚʘʥʥʷ ʧʨʦʙ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʤʘʶʪʴ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ 

ʧʨʦʪʦʢʦʣʘʭ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ.  
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3.12.9.5.3.4.2 ɺʠʩʥʦʚʦʢ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʪʘ ʧʦʚʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʻ ʚʥʦʩʠʪʠ ʜʦ ʧʨʦʪʦʢʦʣʫ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʽ ʧʫʥʢʪʠ ʉʇɿ ʪʘʢʦʞ ʤʘʶʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʧʨʦʪʦʢʦʣʫ. 

3.12.9.5.3.4.3 ʇʨʦʪʦʢʦʣʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ 

ʟʘʩʚʽʜʯʫʶʪʴʩʷ ʽʥʩʧʝʢʪʦʨʦʤ ʈʝʛʽʩʪʨʫ, ʷʢʠʡ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ, ʟ ʧʨʦʩʪʘʚʣʝʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʪʘʤʧʫ. 

3.12.9.5.3.5 ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ. 

3.12.9.5.3.5.1 ɿʘʛʘʣʴʥʽ ʟʘʩʘʜʠ. 

ɺʠʤʦʛʠ, ʚʠʢʣʘʜʝʥʽ ʫ 3.12.9.5.3.5, ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʴ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ, ʩʭʚʘʣʝʥʠʡ ʈʝʛʽʩʪʨʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʤʘʶʪʴ ʪʫ ʞ ʪʝʭʥʦʣʦʛʽʶ ʨʝʤʦʥʪʫ ʽ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

3.12.9.5.3.5.2 ʆʩʥʦʚʥʠʡ ʤʝʪʘʣ. 

ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʤʘʨʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, 

ʢʦʪʨʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

3.12.9.5.3.5.3 ʊʦʚʱʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʜʣʷ ʧʨʦʙ 

ʟʘʚʪʦʚʰʢʠ t ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʰʠʨʝʥʽ ʥʘ ʪʦʚʱʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.12.9.5.3.5.3-1. 

ʊʘʙʣʠʮʷ 3.12.9.5.3.5.3 ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʧʨʦʙʠ 

ʊʦʚʱʠʥʘ ʧʨʦʙʠ, t, ʤʤ ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ 

ρυ ὸ σπ ɺʽʜ 3ʤʤ ʜʦ 2t 

σπ ὸ ɺʽʜ 0,5t ʜʦ 2t, ʘʙʦ 200ʤʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʝ ʟʥʘʯʝʥʥʷ 

ʙʽʣʴʰʝ 

3.12.9.5.3.5.4 ʇʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ 

ʉʭʚʘʣʝʥʥʷ ʧʦʰʠʨʶʻʪʴʩʷ ʣʠʰʝ ʥʘ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʩʪʦʩʦʚʘʥʠʤ ʫ ʧʨʦʮʝʩʽ ʟʚʘʨʶʚʘʥʥʷ 

ʧʨʦʙ. 

ʉʭʚʘʣʝʥʥʷ ʧʦʰʠʨʶʻʪʴʩʷ ʣʠʰʝ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʜʣʷ ʦʜʥʦʧʨʦʭʽʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʙʘʛʘʪʦʧʨʦʭʽʜʥʝ ʟʚʘʨʶʚʘʥʥʷ 

ʩʪʠʢʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʨʦʟʜʽʣʫ. 

ʉʭʚʘʣʝʥʥʷ ʧʦʰʠʨʶʻʪʴʩʷ ʣʠʰʝ ʥʘ ʤʘʪʝʨʽʘʣ ʧʨʠʩʘʜʠ, ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʦʙ. 

ʉʭʚʘʣʝʥʝ ʟʥʘʯʝʥʥʷ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʧʦʛʦʥʥʦʾ ʝʥʝʨʛʽʾ ʤʘʻ ʙʫʪʠ ʥʘ 15 % ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʧʨʦʙ. ʇʨʠ ʮʴʦʤʫ ʩʭʚʘʣʝʥʝ ʟʥʘʯʝʥʥʷ ʥʠʞʥʴʦʾ ʤʝʞʽ ʧʦʛʦʥʥʦʾ ʝʥʝʨʛʽʾ ʤʘʻ ʙʫʪʠ ʥʘ 15 % ʤʝʥʰʝ 

ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʧʨʦʙ. 

ʉʭʚʘʣʝʥʝ ʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʫ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʠʤ ʟʘ ʟʥʘʯʝʥʥʷ 

ʪʘʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʦʙʠ. 

ʉʭʚʘʣʝʥʝ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʞʧʨʦʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʧʨʦʙ. 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʧʨʦʙ, ʤʘʻ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʩʧʝʮʠʬʽʢʘʮʽʶ ʟʚʘʨʶʚʘʥʥʷ. ʏʘʩ ʚʠʪʨʠʤʢʠ 

ʧʨʠ ʟʘʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʤʘʪʝʨʽʘʣʫ.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.12.10.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʪʨʝʪʽʤ ʘʙʟʘʮʦʤ: çʤʘʨʢʫ ʣʠʚʘʨʥʦʛʦ ʩʧʣʘʚʫ ʘʙʦ ʡʦʛʦ ʧʨʠʡʥʷʪʝ 

ʩʢʦʨʦʯʝʥʥʷ;è. 

ʇʽʜʨʦʟʜʽʣ 3.13 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.13 ʉʊɸʃʔ ɺʀʉʆʂʆɰ ʄɯʎʅʆʉʊɯ ɼʃʗ ɿɺɸʈʅʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ 

3.13.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. 
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3.13.1.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʽʜʣʷʛʘʶʯʫ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʦʤ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʛʘʨʷʯʝʢʘʪʘʥʦʾ 

ʟʚʘʨʶʚʘʥʦʾ ʣʠʩʪʦʚʦʾ ʽ ʰʠʨʦʢʦʰʪʘʙʦʚʦʾ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 

ʤʦʨʩʴʢʠʭ ʩʫʜʥʘʭ ʽ ʇɹʋ/ʄʉʇ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʤʽʥʽʤʫʤʫ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ ʩʪʘʣʴ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʚʽʩʽʤ ʨʽʚʥʽʚ ʤʽʮʥʦʩʪʽ: 

420, 460, 500, 550, 620, 690, 890 ʽ 960ʄʇʘ;  ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʤʽʮʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʚʩʪʘʥʦʚʣʝʥʦ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ: ɸ, D, E, F.  ʅʘ ʩʪʘʣʽ ʟ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ 890 

ʽ 960ʄʇʘ ʢʘʪʝʛʦʨʽʷ F ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ. 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʢʘʪʫ ʟʘʚʪʦʚʰʢʠ 15ʤʤ ʽ ʤʝʥʰʝ, ʧʨʠʟʥʘʯʝʥʦʤʫ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ -30Áʉ, ʥʘʚʦʜʷʪʴʩʷ ʚ 3.5.2.6. ʉʪʘʣʴ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʧʦʚʠʥʥʘ ʚʠʛʦʪʦʚʣʷʪʠʩʷ 

ʚʠʟʥʘʥʠʤʠ ʟʛʽʜʥʦ 1.3.1.2 ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ.  

ʊʨʝʙʘ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʚʪʦʤʫ, 

ʨʝʘʣʴʥʘ ʚʪʦʤʣʝʥʘ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʚʩʪʘʥʦʚʣʝʥʫ ʜʣʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʽʜʜʘʚʘʪʠ ʧʨʦʢʘʪ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʤʝʪʦʜʦʤ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʦʜʘʣʴʰʦʤʫ ʥʘʛʨʽʚʫ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʦʨʤʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʘʙʦ ʜʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ, ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʧʨʠ ʚʠʩʦʢʽʡ 

ʧʦʛʦʥʥʽʡ ʝʥʝʨʛʽʾ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʥʠʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʽ 

ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

3.13.1.2 ɿʘʤʽʩʪʴ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ A420, D420, A460 ʪʘ D460 ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʪʘʣʽ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʉʊʋ EN 10025-3 ʪʘ ɼʉʊʋ EN 10025-4, ʷʢʱʦ ʾʭ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʚʠʢʣʘʜʝʥʠʤ ʚ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʘ ʩʘʤʝ: 

- ʟʘʤʽʩʪʴ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ ɸ420 ʪʘ D420 ʚʽʜʧʦʚʽʜʥʦ S420N ʽ S420NL ʟʛʽʜʥʦ ɼʉʊʋ EN 10025-3 ʪʘ S420M 

ʽ S420ML ʟʛʽʜʥʦ ɼʉʊʋ EN 10025-4; 

- ʟʘʤʽʩʪʴ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ A460 ʪʘ D460 ʚʽʜʧʦʚʽʜʥʦ S460N ʽ S460NL ʟʛʽʜʥʦ ɼʉʊʋ EN 10025-3 ʪʘ S460M 

ʽ S460ML ʟʛʽʜʥʦ ɼʉʊʋ EN 10025-4. 

ʇʨʠʤʽʪʢʘ. 

ɼʉʊʋ EN 10025-3:2022 (EN 10025-3:2019, IDT) ɻʘʨʷʯʝʢʘʪʘʥʽ ʚʠʨʦʙʠ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ. ʏʘʩʪʠʥʘ 3. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ/ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʢʘʪʫ ʟʚʘʨʶʚʘʥʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ. 

ɼʉʊʋ ɽN 10025-4:2022 (EN 10025-4:2019, IDT) ɻʘʨʷʯʝʢʘʪʘʥʽ ʚʠʨʦʙʠ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ. ʏʘʩʪʠʥʘ 4. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʛʦ ʧʨʦʢʘʪʫ ʟʚʘʨʶʚʘʥʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ. 

3.13.2 ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʣʽ. 

ɺʘʢʫʫʤʥʘ ʜʝʛʘʟʘʮʽʷ ʩʪʘʣʽ ʧʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʠʧʘʜʢʘʭ: 

- ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟ ʧʦʣʽʧʰʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦ ʪʦʚʱʠʥʽ; 

- ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ 690, 890, 960. 

ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʨʦʟʢʠʩʣʝʥʦʶ ʽ ʦʙʨʦʙʣʝʥʘ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʧʦʜʨʽʙʥʶʶʪʴ ʟʝʨʥʦ. ɯʥʜʝʢʩ 

ʘʫʩʪʝʥʽʪʥʦʛʦ ʟʝʨʥʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʠʡ ʘʙʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 6 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ ISO 643 ʘʙʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO ʘʙʦ ʽʥʰʠʤ  ʧʦʛʦʜʞʝʥʠʤ  ʈʝʛʽʩʪʨʦʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʘʙʦ ʤʽʞʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ.   

ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʘʟʦʪ. ɺʤʽʩʪ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʩʭʚʘʣʶʚʘʥʦʶ ʈʝʛʽʩʪʨʦʤ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʩʪʘʣʽ. ʊʘʢʦʞ ʜʠʚ. ʪʘʙʣ. 3.13.3.1. 

3.13.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ. 

3.13.3.1 ʍʽʤʽʯʥʠʡ  ʩʢʣʘʜ  ʩʪʘʣʽ  ʧʦʚʠʥʥʠʡ ʚʠʟʥʘʯʘʪʠʩʷ  ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʩʪʘʣʽ ʥʘ ʟʨʘʟʢʘʭ, ʚʟʷʪʠʭ   ʟ  

ʢʦʞʥʦʾ ʧʣʘʚʢʠ, ʫ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʦʙʣʘʜʥʘʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ  ʢʦʤʧʝʪʝʥʪʥʠʤ ʧʝʨʩʦʥʘʣʦʤ.  ʍʽʤʽʯʥʠʡ  

ʩʢʣʘʜ  ʩʪʘʣʽ  ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ  ʚʠʤʦʛʘʤ  ʩʭʚʘʣʝʥʦʾ ʈʝʛʽʩʪʨʦʤ  ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ, 

ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣ. 3.13.3.1. 

ʊʘʙʣʠʮʷ 3.13.3.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ 
ʉʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ1 
N/NR/ʉR1,5 TM1,5 QT1 

ʂʘʪʝʛʦʨʽʷ  

ʩʪʘʣʠ 

ɸ420 

D420 

E420 

E460  

ɸ420 

D420 

E420 

F420 

ɸ420 

D420 

E420 

F420 
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A460 

D460 

A460 

D460 

A500 

D500 

A550 

D550 

A620 

D620 

A690 

D690 

A890 

E460 

F460 

E500 

F500 

E550 

F550 

E620 

F620 

E690 

F690 

D890 

E890 

A460 

D460 

A500 

D500 

A550 

D550 

A620 

D620 

A690 

D690 

A890 

A960 

E460 

F460 

E500 

F500 

E550 

F550 

E620 

F620 

 E690 

F690 

D890 

E890 

D960 

E960 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ, %2,8 

ʉmax 0,20 0,18 0,16 0,14 0,189 

ʄn 1,0 õ 1,7 1,70 (ʤʘʢʩ) 

Simax 0,60 0,80 

Pmax3 0,030 0,025 0,025 0,020 0,025 0,020 

Smax3 0,025 0,020 0,015 0,010 0,015 0,010 

ɸltotal min4 0,02 0,018 

Nbmax5 
0,05 0,06 

Vmax5 0,20 0,12 0,12 

Timax5 
0,05 0,05 

Nimax6 
0,80 3,50 3,50 

ʉumax10 
0,55 0,50 

ʉrmax10 
0,30 0,50 1,50 

Momax
10 0,10 0,50 0,70 

Nmax 0,025 0,01511 

Oxygen ppmmax
7 -- 

 

-- 50 -- 

 

30 

 

Boron (maz) 0,005 0,005 0,005 

ʇʨʠʤʽʪʢʠ:1 ɼʠʚ. ʧ. 3.13.4 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ. 
2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ  ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠʩʷ ʟ ʢʦʚʰʦʚʦʾ ʧʨʦʙʠ ʽ ʧʦʚʠʥʝʥ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʩʭʚʘʣʝʥʦʾ 

ʈʝʛʽʩʪʨʦʤ ʩʧʝʮʠʬʽʢʘʮʽʾ. 
3 ɼʣʷ ʩʪʘʣʝʚʦʛʦ ʧʨʦʬʽʣʶ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʽ ʩʽʨʢʠ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʥʷ ʘʣʝ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ ʥʘ 0,005%. 
4 ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʘʣʶʤʽʥʽʶ ʜʦ ʘʟʦʪʫ ʧʦʚʠʥʥʝ ʙʫʪʠ ʱʦʥʘʡʤʝʥʰʝ 2:1. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʽʥʰʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʘʟʦʪ, ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Al ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Al/N ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 
5 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʩʫʤʘ ʚʤʽʩʪʫ Nb+V+Ti < 0.26% ʽ ʄʦ+ʉʛ < 0.65% ʤʦʞʝ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʧʨʠ 

ʧʦʩʪʘʯʘʥʥʽ ʩʪʘʣʽ (QT) ʚ ʩʪʘʥʽ ʟʘʛʘʨʪʫʚʘʥʥʷ ʟ ʚʽʜʧʫʩʢʦʤ. 
6 ɺʤʽʩʪ ʥʽʢʝʣʶ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ. 
7 ɺʠʤʦʛʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ D890, 

ɽ890, D960 ʽ ɽ960. 
8 ɺʤʽʩʪ ʙʫʜʴ-̫ ʢʠʭ ʽʥʰʠʭ ʥʘʚʤʠʩʥʦ ʜʦʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʪʘ ʧʦʚʽʜʦʤʣʝʥʠʡ. 
9 ɹʽʣʴʰʠʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ. 
10 ɽʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʟʥʘʯʝʥʽ ʷʢ < 0,02%, ʷʢʱʦ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,02%. 
11 ɹʽʣʴʰʠʡ ʚʤʽʩʪ ʘʟʦʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

3.13.3.2 ɺʤʽʩʪ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʘʟʦʪʫ ʽ ʦʙʨʦʙʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ 

ʟʘʣʠʰʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʟʥʘʯʝʥʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʛʦʪʦʚʣʶʚʘʯʘ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʦʨʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʩʪʘʣʽ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 

0,005%. ʇʦʚʠʥʥʽ ʙʫʪʠ ʥʘʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ. 

3.13.3.3 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʚʰʦʚʦʾ ʧʨʦʙʠ, ʧʦʚʠʥʝʥ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʚʫʛʣʝʮʝʚʠʡ 

ʝʢʚʽʚʘʣʝʥʪ. ʈʝʛʣʘʤʝʥʪʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ. 3.13.3.3. 
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ʊʘʙʣʠʮʷ 3.13.3.3 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ Ceq, ʉɽʊ ʽ ʈʩm ʜʣʷ  ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ  

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ ʽ ʩʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ 

ɺʫʛʣʝʮʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (%) 

Ceq ʉɽʊ ʈʩm 

ʃʠʩʪʦʚʠʡ ʧʨʦʢʘʪ ʌʘʩʦʥ-

ʥʠʡ 

ʧʨʦʢʘʪ 

ʉʦʨʪʦʚʠʡ 

ʧʨʦʢʘʪ 

ʊʨʫʙʥʠʡ

ʧʨʦʢʘʪ 

ʋʩʽ ʋʩʽ 

t Ò 50 

ʤʤ 

50 < t Ò 100ʤʤ 100 < t Ò 

250ʤʤ 

t Ò 50 

ʤʤ 

t Ò250 ʘʙʦ 

d Ò 250ʤʤ 

t Ò 65 

ʤʤ 

ʋʩʽ ʋʩʽ 

420N/NR/ʉR 

420TM 

420QT 

0,46 

0,43 

0,45 

0,48 

0,45 

0,47 

0,52 

0,47 

0,49 

0,47 

0,44 

-- 

0,53 

-- 

-- 

0,47 

-- 

0,46 

-- 

-- 

-- 

-- 

-- 

-- 

460N/NR/ʉR 

460TM 

460QT 

0,50 

0,45 

0,47 

0,52 

0,47 

0,48 

0,54 

0,48 

0,50 

0,51 

0,46 

-- 

0,55 

-- 

-- 

0,51 

-- 

0,48 

0,25 

0,30 

0,32 

-- 

0,23 

0,24 

500TM 

500QT 

0,46 

0,48 

0,48 

0,50 

0,50 

0,54 

-- 

-- 

-- 

-- 

-- 

0,50 

0,32 

0,34 

0,24 

0,25 

550TM 

550QT 

0,48 

0,56 

0,50 

0,60 

0,54 

0,64 

-- 

-- 

-- 

-- 

- 

0,56 

0,34 

0,36 

0,25 

0,28 

620TM 

620QT 

0,50 

0,56 

0,52 

0,60 

-- 

0,64 

-- 

-- 

-- 

-- 

-- 

0,58 

0,34 

0,38 

0,26 

0,30 

690TM 

690QT 

0,56 

0,64 

-- 

0,66 

-- 

0,70 

-- 

-- 

-- 

-- 

-- 

0,68 

0,36 

0,40 

0,30 

0,33 

890TM 

890QT 

0,60 

0,68 

-- 

0,75 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

0,38 

0,40 

0,28 

-- 

960QT 0,75 -- -- -- -- -- 0,40 -- 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ. 3.13.3.3: 

1. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʦʙʤʝʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʦ ʫʟʛʦʜʞʝʥʽ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣ (Ceq, CET, Pcm) ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʟʛʦʜʞʝʥʥʷ ʤʽʞ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʪʘ ʧʦʢʫʧʮʝʤ. 

ʌʦʨʤʫʣʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʚʝʜʝʥʽ ʥʠʞʯʝ: 

- ʜʣʷ ʫʩʽʭ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʥʘʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ (Ceq) ʧʦʚʠʥʥʝ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ ʢʽʚʰʦʚʦʛʦ ʘʥʘʣʽʟʫ: 

Ceq= C + Mn/6 + (Cr+Mo+V)/5 + (Ni+ʉu)/15 (%) (3.13.3.3-1) 

- ʜʣʷ ʩʪʘʣʝʡ ʨʽʚʥʷ ʤʽʮʥʦʩʪʽ 460ʄʇʘ ʽ ʚʠʱʝ ʚʠʛʦʪʦʚʣʶʚʘʯ ʤʦʞʝ ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʉɽʊ ʟʘʤʽʩʪʴ Ceq ʥʘ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ. 

ʌʦʨʤʫʣʘ ʧʨʠʚʝʜʝʥʘ ʥʠʞʯʝ: 

CET = C+ (Mn+ Mo)/10 + (Cr+ʉu)/20 + Ni/40 (3.13.3.3-2) 

ʇʨʠʤʽʪʢʘ: ʟʥʘʯʝʥʥʷ ʉɽʊ ʚʢʣʶʯʝʥʦ ʚ ʩʪʘʥʜʘʨʪ EN 1011-2, ̫ʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʷʢ ʦʜʠʥ ʟ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʠʡ ʜʣʷ  ʟʘʧʦʙʽʛʘʥʥʷ ʭʦʣʦʜʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ; 

ʜʣʷ ʩʪʘʣʝʡ ʊʄ ʽ QT ʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʥʝ ʙʽʣʴʰʝ 0,12% ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʭʦʣʦʜʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ Pcm, ʜʣʷ ʦʮʽʥʢʠ 

ʟʚʘʨʶʚʘʥʦʩʪʽ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʟʘʤʽʩʪʴ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ Ceq ʘʙʦ CET ʥʘ ʨʦʟʩʫʜ ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʪʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ:  

Pʩm= C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B (%) (3.13.3.3-3) 

3.13.4 ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ. 

ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʧʦʩʪʘʯʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʭʚʘʣʝʥʽʡ ʈʝʛʽʩʪʨʦʤ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʚʠʛʦʪʦʚʣʶʚʘʯʘ.  

ɼʦ ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʘʣʝʞʘʪʴ: 

- ʥʦʨʤʘʣʽʟʘʮʽʷ (N); 

- ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (ʉR) ʘʙʦ ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʧʨʦʢʘʪʢʘ (NR); 

- ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ʊʄ) ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʩʢʦʨʝʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ʊʄ+ɸʩʉ) ʯʠ ʟ 

ʛʘʨʪʫʚʘʥʥʷʤ ʪʘ ʧʦʜʘʣʴʰʠʤ ʚʽʜʧʫʩʢʦʤ (TM+DQ), ʘʙʦ 
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- ʫ ʩʪʘʥʽ  ʛʘʨʪʫʚʘʥʥʷ ʟ ʚʽʜʧʫʩʢʦʤ (QT). 

ɺʠʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʠʭ ʩʪʘʥʽʚ ʧʦʩʪʘʯʘʥʥʷ ʥʘʜʘʥʽ ʚ 3.2.1.4. 

ɻʘʨʪʫʚʘʥʥʷ ʟ ʧʨʦʢʘʪʥʦʛʦ ʥʘʛʨʽʚʫ ʟ ʧʦʜʘʣʴʰʠʤ ʚʽʜʧʫʩʢʦʤ ʻ ʝʢʚʽʚʘʣʝʥʪʦʤ ʟʚʠʯʘʡʥʦʤʫ  ʛʘʨʪʫʚʘʥʥʶ ʟ 

ʚʽʜʧʫʩʢʦʤ. 

3.13.5 ʉʪʫʧʽʥʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ. 

ʉʪʫʧʽʥʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʧʨʦʢʘʪʫʚʘʥʥʽ ʩʣʷʙʘ, ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʙʣʶʤʘ ʜʦ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ 

(ʧʣʘʩʪʠʥʠ, ʧʨʦʬʽʣʶ ʘʙʦ ʧʨʫʪʢʘ) ʧʦʚʠʥʝʥ ʙʫʪʠ ʱʦʥʘʡʤʝʥʰʝ 3:1, ʷʢʱʦ ʽʥʰʝ ʥʝ ʫʟʛʦʜʞʝʥʦ ʧʽʜ ʯʘʩ 

ʟʘʪʚʝʨʜʞʝʥʥʷ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʦʜʥʦʨʽʜʥʫ 

ʜʝʬʦʨʤʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʘʜʦʚʽʣʴʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ. 

ʇʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʢʘʪʫ ʟʽ ʟʣʠʪʢʽʚ, ʩʣʷʙʽʚ, ʟʘʛʦʪʦʚʦʢ ʘʙʦ ʙʣʶʤʽʚ, ʢʦʣʠ ʥʝʤʦʞʣʠʚʦ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ, 

ʱʦ ʜʝʬʦʨʤʦʚʘʥʫ ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʽʟ ʩʪʫʧʝʥʝʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʧʨʦʢʘʪʫʚʘʥʥʽ 

3:1, ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʥʽʞ 3:1. 

ʊʝʭʥʽʢʘ ʥʘʛʨʽʚʘʥʥʷ, ʪʠʩʢʫ ʪʘ ʧʨʦʢʘʪʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʜʥʦʨʽʜʥʦʾ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʢʨʠʪʪʷ ʧʦʨʦʞʥʠʥ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʫʚʘʥʥʷ ʟʽ ʟʣʠʪʢʽʚ. ʇʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʦʜʥʦʨʽʜʥʫ ʜʝʬʦʨʤʦʚʘʥʫ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʘʜʦʚʽʣʴʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʩʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ. 

3.13.6 ʊʦʚʱʠʥʠ, ʷʢʽ ʜʦʧʫʩʢʘʶʪʴʩʷ. 

3.13.6.1 ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʣʷʙʘ, ʟʣʠʪʢʘ ʘʙʦ ʙʣʶʤʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʨʦʟʣʠʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ. 

3.13.6.2 ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʣʠʩʪʦʚʦʾ, ʧʨʦʬʽʣʴʥʦʾ, ʩʦʨʪʦʚʦʾ ʩʪʘʣʽ, ʘ ʪʘʢʦʞ ʪʨʫʙ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ 

ʧʦʩʪʘʯʘʥʥʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3.13.6.2. 

ʊʘʙʣʠʮʷ 3.13.6.2  ʄʘʢʩʠʤʘʣʴʥʽ ʪʦʚʱʠʥʠ ʚʠʨʦʙʽʚ  
ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ 

 

ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʨʦʢʘʪʫ (ʤʤ) 

ʃʠʩʪʦʚʦʛʦ ʇʨʦʬʽʣʴʥʦʛʦ ʌʘʩʦʥʥʦʛʦ ʊʨʫʙʥʦʛʦ 

N 2501 50 250 70 

NR/ʉR 150 2 

TM 150 50 -- -- 

QT 1501 50 -- 70 

ʇʨʠʤʽʪʢʠ: 
1 ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 250ʤʤ ʚ ʩʪʘʥʽ ʧʦʩʪʘʯʘʥʥʷ N ̔ QT ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʛʦʜʞʝʥʘ ʽʟ ʈʝʛʽʩʪʨʦʤ.  
2 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʪʦʚʱʠʥʘ ʧʨʦʬʽʣʴʥʦʛʦ, ʬʘʩʦʥʥʦʛʦ ʽ ʪʨʫʙʥʦʛʦ ʧʨʦʢʘʪʫ ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ (ʉR) ʘʙʦ ʥʦʨʤʘʣʽʟʦʚʘʥʦʶ (NR) ʧʨʦʢʘʪʢʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʧʦʛʦʜʞʝʥʽ ʽʟ ʈʝʛʽʩʪʨʦʤ 
ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 3.13.7 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʤʽʮʥʦʩʪʽ ʽ ʨʦʙʦʪʠ ʫʜʘʨʫ ʣʠʩʪʦʚʦʾ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ   ʧʨʠʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 3.13.7-1 ʽ 3.13.7-2. ʋ ʨʘʟʽ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʬʽʣʴʥʦʛʦ, ʬʘʩʦʥʥʦʛʦ ʘʙʦ ʪʨʫʙʥʦʛʦ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ, 

ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ 2% ʚʠʱʝ ʧʨʠʚʝʜʝʥʠʭ ʚ  

ʪʘʙʣ. 3.13.7-1 ʽ 3.13.7-2. 

ʊʘʙʣʠʮʷ 3.13.7-1.  ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ  

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʉʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ1 

ɻʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ 

ReH (ʅ/ʤʤ2), ʤʽʥ, 

ʜʣʷ ʪʦʚʱʠʥʠ t (ʤʤ)2 

ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ 

Rm (ʅ/ʤʤ2) 

ʜʣʷ ʪʦʚʱʠʥʠ 

t (ʤʤ) 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ 

A5 (%), ʤʽʥ3 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ 

ʨʦʙʦʪʠ ʫʜʘʨʫ, ʤʽʥ, 

ɼʞ 

3<tÒ 

50 

50<tÒ 

100 

100<tÒ 

250 

3<tÒ 

100 

100<tÒ 

250 

ʊ L4 ʊʝʤʧʝʨʘ 

ʪʫʨʘ 

(ʆʉ) 

ʂVʊ ʂVL 

ɸ420 N/NR/ʉR 420 390 365 470 19 21 0 28 42 
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ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʉʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ1 

ɻʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ 

ReH (ʅ/ʤʤ2), ʤʽʥ, 

ʜʣʷ ʪʦʚʱʠʥʠ t (ʤʤ)2 

ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ 

Rm (ʅ/ʤʤ2) 

ʜʣʷ ʪʦʚʱʠʥʠ 

t (ʤʤ) 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ 

A5 (%), ʤʽʥ3 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ 

ʨʦʙʦʪʠ ʫʜʘʨʫ, ʤʽʥ, 

ɼʞ 

3<tÒ 

50 

50<tÒ 

100 

100<tÒ 

250 

3<tÒ 

100 

100<tÒ 

250 

ʊ L4 ʊʝʤʧʝʨʘ 

ʪʫʨʘ 

(ʆʉ) 

ʂVʊ ʂVL 

D420 ʘʙʦ 

ʊʄ ʯʠ Qʊ 

520 

õ 

680 

 õ  

650 

- 20 

ɽ420 - 40 

F420 - 60 

ɸ460 N/NR/ʉR 

ʘʙʦ 

ʊʄ ʯʠ Qʊ 

460 430 390 540 

õ 

720 

500 

 õ  

710 

17 19 0 31 46 

D460 - 20 

ɽ460 - 40 

F460 - 60 

ɸ500 ʊʄ ʘʙʦ Qʊ 500 480 440 590 

õ 

770 

540 

 õ  

720 

17 19 0 33 50 

D500 -20 

ɽ500 - 40 

F500 - 60 

ɸ550 ʊʄ ʘʙʦ Qʊ 550 530 490 640 

õ 

820 

590 

 õ  

770 

16 18 0 37 55 

D550 - 20 

ɽ550 - 40 

F550 - 60 

ɸ620 ʊʄ ʘʙʦ Qʊ 620 580 560 700 

õ 

890 

650 

 õ  

830 

15 17 0 41 62 

D620 - 20 

ɽ620 - 40 

F620 - 60 

ɸ690 ʊʄ ʘʙʦ Qʊ 690 650 630 770 

õ 

940 

710 

 õ 900 

14 16 0 46 69 

D690 - 20 

ɽ690 - 40 

F690 - 60 

ɸ890 ʊʄ ʘʙʦ Qʊ 890 830 -6 940 

õ 

1100 

-6 11 13 0 46 69 

D890 - 20 

ɽ890 - 40 

ɸ960 Qʊ 960 -6 -6 980 

õ 

1150 

-6 10 12 0 46 69 

D960 - 20 

ɽ960 - 40 

ʇʨʠʤʽʪʢʠ: 1 ɼʠʚ. ʧ. 3.13.4 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ. 
2 ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʚʝʨʭʥʷ ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ ReH, ʘʙʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ReH ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʘ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ 0,2% (Rp0,2).  ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʝʨʽʘʣ ʚʚʘʞʘʻʪʴʩʷ 

ʪʘʢʠʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʟʽ, ʷʢʱʦ ʙʫʜʴ-̫ ʢʝ ʽʟ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʘʻ ʘʙʦ ʧʝʨʝʚʠʱʫʻ ʟʘʜʘʥʝ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ. 
3ɼʣʷ ʧʣʦʩʢʠʭ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ ʰʠʨʠʥʦʶ 25ʤʤ ʽ ʜʦʚʞʠʥʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʯʘʩʪʠʥʠ 200ʤʤ ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʚʢʘʟʘʥʠʤ ʚ ʪʘʙʣ. 

3.13.7-2. 
4ʋ ʨʘʟʽ, ʷʢʱʦ ʧʦʟʜʦʚʞʥʷ ʦʩʴ ʟʨʘʟʢʘ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʘ ʦʩʪʘʪʦʯʥʦʤʫ ʥʘʧʨʷʤʫ ʧʣʶʱʝʥʥʷ, 

ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʟʽ ʜʦ ʧʦʜʦʚʞʝʥʥʷ ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʛʦ (L) ʥʘʧʨʷʤʫ. 

5 ɼʣʷ ʣʠʩʪʦʚʦʛʦ ʽ ʧʨʦʬʽʣʴʥʦʛʦ ʧʨʦʢʘʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʘʢʠʭ ʝʣʝʤʝʥʪʘʭ, ʷʢ ʩʪʦʷʢʠ ʇɹʋ ʽ 

ʧʦʜʽʙʥʠʭ, ʜʝ ʚʠʤʘʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʘ ʤʽʮʥʽʩʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʝʣʝʤʝʥʪʫ, ʟʤʝʥʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʠʤʦʛ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʦʚʱʠʥʠ ʧʨʦʢʘʪʫ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 
6 (-) ï ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ʊʘʙʣʠʮʷ 3.13.7-2 ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʧʣʦʩʢʠʭ ʟʨʘʟʢʽʚ ʰʠʨʠʥʦʶ 25ʤʤ ʽ 

ʜʦʚʞʠʥʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʯʘʩʪʠʥʠ 200ʤʤ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ1 

ʈʽʚʝʥʴ ʤʽʮʥʦʩʪʽ ʩʪʘʣʽ, 

ʄʇʘ1 

ʊʦʚʱʠʥʘ ʧʨʦʢʘʪʫ, t (ʤʤ) 

t Ò 10 10 < t Ò 15 15< t Ò 20 20 < t Ò 25 25 < t Ò 40 40 < t Ò 50 50 < t Ò 70 

420 11 13 14 15 16 17 18 

460 11 12 13 14 15 16 17 

500 10 11 12 13 14 15 16 

550 10 11 12 13 14 15 16 
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620 9 11 12 12 13 14 15 

690 92 102 112 11 12 13 14 

ʇʨʠʤʽʪʢʠ:1 ɼʣʷ ʨʽʚʥʽʚ ʤʽʮʥʦʩʪʽ 890 ʽ 960 ʟʨʘʟʢʠ, ʱʦ ʥʝ ʚʢʣʶʯʝʥʽ ʜʦ ʮʽʻʾ ʪʘʙʣʠʮʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʟʨʘʟʢʘʤʠ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʜʦʚʞʠʥʦʶ Lo = 5.65ãSo. 

 2 ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʣʘʩʪʠʥ ʪʦʚʱʠʥʦʶ Ò 20ʤʤ ʟ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ 690 ʟʘʤʽʩʪʴ ʧʣʦʩʢʦʛʦ 

ʟʨʘʟʢʘ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʫʛʣʠʡ ʟʨʘʟʦʢ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤ 2.2.  

ɿʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʝʦʙʭʽʜʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʟʨʘʟʢʘ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʷʤʽ ʩʢʣʘʜʘʻ 14%. 

3.13.8 ɼʦʙʽʨ ʧʨʦʙ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʧʨʦʮʝʜʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 2.2 ̔  3.1. 

3.13.8.1 ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ.  

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʽʜʙʠʨʘʪʠ ʪʘʢ, ʱʦʙ ʾʭ ʧʦʟʜʦʚʞʥʽ ʦʩʽ ʙʫʣʠ ʧʦʧʝʨʝʯʥʽ 

ʜʦ ʥʘʧʨʷʤʢʫ ʦʩʪʘʥʥʴʦʾ ʧʨʦʢʘʪʢʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʫ ʧʨʦʬʽʣʽʚ, ʧʨʫʪʢʽʚ, ʪʨʫʙ ʪʘ ʰʪʘʙ ʟ ʰʠʨʠʥʦʶ 

ʛʦʪʦʚʦʾ ʧʨʦʢʘʪʢʠ Ò 600ʤʤ, ʢʦʣʠ ʟʨʘʟʢʠ ʤʦʞʥʘ ʚʽʜʙʠʨʘʪʠ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʇʣʦʩʢʽ ʟʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʭʦʯʘ ʙ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʟʙʝʨʽʛʘʣʘʩʷ ʧʨʦʢʘʪʘʥʘ ʧʦʚʝʨʭʥʷ. 

ʂʦʣʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʝʨʝʚʠʱʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʘʟʢʘ ʧʦʚʥʦʾ ʪʦʚʱʠʥʠ, 

ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʦʩʢʽ ʟʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʘʙʦ ʧʦʚʥʫ ʪʦʚʱʠʥʫ, ʘʙʦ ʧʦʣʦʚʠʥʫ ʪʦʚʱʠʥʠ ʚʠʨʦʙʫ, ʟʙʝʨʽʛʘʶʯʠ ʦʜʥʫ ʧʨʦʢʘʪʘʥʫ 

ʧʦʚʝʨʭʥʶ. 

ɺ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʨʦʙʣʝʥʽ ʢʨʫʛʣʽ ʟʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɿʨʘʟʢʠ ʩʣʽʜ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʥʘ ʚʽʜʩʪʘʥʽ t/4 ʚʽʜ ʧʦʚʝʨʭʥʽ ʪʘ ʜʦʜʘʪʢʦʚʦ ʥʘ ʚʽʜʩʪʘʥʽ t/2 ʜʣʷ ʪʦʚʱʠʥʠ ʧʦʥʘʜ 100ʤʤ ʘʙʦ 

ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʮʠʭ ʧʦʣʦʞʝʥʴ. 

ʇʦʚʪʦʨʥʽ  ʚʠʧʨʦʙʫʚʘʥʥʷ,  ʧʨʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ  ʨʝʟʫʣʴʪʘʪʘʭ  ʚʠʧʨʦʙʫʚʘʥʴ, ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛ 1.3.2.3. 

3.13.8.2 ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ. 

3.13.8.2.1 ʗʢʱʦ  ʽʥʰʝ  ʥʝ  ʧʦʛʦʜʞʝʥʝ  ʈʝʛʽʩʪʨʦʤ,  ʚʠʧʨʦʙʫʚʘʥʥʷ  ʥʘ  ʫʜʘʨʥʠʡ  ʟʛʠʥ ʣʠʩʪʦʚʦʾ  ʩʪʘʣʽ  ʪʘ 

ʰʠʨʦʢʦʰʪʘʙʦʚʦʛʦ ʧʨʦʢʘʪʫ ʽ ʰʠʨʦʢʦʰʪʘʙʦʚʦʾ ʩʪʘʣʽ ʰʠʨʠʥʦʶ Ó 600ʤʤ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 2.2.3.1-2, ʧʦʟʜʦʚʞʥʷ ʚʽʩʴ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ  ʧʨʦʢʘʪʢʠ 

(ʧʦʧʝʨʝʯʥʠʡ ʟʨʘʟʦʢ). ɼʣʷ ʧʨʦʢʘʪʫ ʟ ʽʥʰʦʶ ʬʦʨʤʦʶ ʧʝʨʝʨʽʟʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʦʟʜʦʚʞʥʽʭ ʟʨʘʟʢʘʭ. 

3.13.8.2.2 ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʨʦʢʘʪʫ, ʧʨʦʙʘ ʚʽʜʙʠʨʘʻʪʴʩʷ 

ʪʘʢ, ʱʦʙ ʙʣʠʞʥʷ ʜʦ ʧʦʚʝʨʭʥʽ ʛʨʘʥʴ ʟʥʘʭʦʜʠʣʘʩʷ ʚʽʜ ʥʝʾ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 2ʤʤ. 

ɼʣʷ ʚʠʨʦʙʽʚ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 50ʤʤ ʫʜʘʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʚ ʪʦʯʮʽ ʯʚʝʨʪʽ ʪʦʚʱʠʥʠ (t/4) 

ʪʘ ʪʦʯʮʽ ʩʝʨʝʜʠʥʠ ʪʦʚʱʠʥʠ (t/2). 

3.13.8.2.3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ʧʨʦʢʘʪʫ ʟʘʚʪʦʚʰʢʠ ʤʝʥʰʝ 6ʤʤ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ. 

3.13.8.2.4 ʇʦʚʪʦʨʥʽ  ʚʠʧʨʦʙʫʚʘʥʥʷ,  ʧʨʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ  ʨʝʟʫʣʴʪʘʪʘʭ  ʚʠʧʨʦʙʫʚʘʥʴ, ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛ 1.3.2.3. 

3.13.9 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɺʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʽ ʫʜʘʨʥʠʡ  ʟʛʠʥ  ʧʽʜʜʘʻʪʴʩʷ  ʢʦʞʝʥ  ʣʠʩʪ (ʨʦʟʢʘʪ) ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ 

ʦʙʨʦʙʢʠ.  

ɼʣʷ ʧʨʦʢʘʪʫ, ʱʦ  ʧʨʦʡʰʦʚ ʛʘʨʪʫʚʘʥʥʷ ʽ ʚʽʜʧʫʩʢ ʫ ʧʨʦʭʽʜʥʠʭ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʝʯʘʭ, ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʽ ʥʘʧʨʷʤʦʢ ʾʭ ʚʠʨʽʟʘʥʥʷ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʭʚʘʣʝʥʦʶ ʈʝʛʽʩʪʨʦʤ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ.  

ɯʟ ʢʦʞʥʦʾ ʧʨʦʙʠ ʜʣʷ  ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ  ʨʦʟʪʷʛʫʚʘʥʥʷ  ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ  ʷʢ ʤʽʥʽʤʫʤ  ʦʜʠʥ  ʟʨʘʟʦʢ,  ʘ  ʜʣʷ  

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʟʛʠʥ ï ʪʨʠ.  

ʅʘ ʚʠʤʦʛʫ ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʥʘ ʟʨʘʟʢʘʭ, ʧʦʟʜʦʚʞʥʷ ʚʽʩʴ 

ʷʢʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʦʚʝʨʭʥʽ ʣʠʩʪʘ, ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ ʟʚʫʞʝʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ.  

ʇʨʦʢʘʪ ʧʦʚʠʥʥʠʡ ʟʘʜʦʚʦʣʴʥʷʪʠ ʫʩʽʤ ʚʠʤʦʛʘʤ 3.2.7 ̔ ʟ  ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʥʠʞʯʝ.  



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  84 

 

ʋ ʨʘʟʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ ʟʘʯʠʱʝʥʥʷʤ ʪʦʚʱʠʥʘ ʧʨʦʢʘʪʫ ʚ ʤʽʩʮʽ ʟʘʯʠʱʝʥʥʷ  ʥʝ ʧʦʚʠʥʥʘ 

ʚʠʭʦʜʠʪʠ ʟʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ ʚʽʜʭʠʣʝʥʴ. 

ʂʦʣʠ ʮʝ ʚʠʤʘʛʘʻʪʴʩʷ ʇʨʘʚʠʣʘʤʠ, ʧʨʦʢʘʪ ʧʦʚʠʥʥʠʡ ʧʽʜʜʘʚʘʪʠʩʷ  ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʭʚʘʣʝʥʠʭ ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʽʚ.  

ʇʽʜʨʦʟʜʽʣ 3.13. ʅʘʧʨʠʢʽʥʮʽ ʧôʷʪʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 3.13.1 ʚʠʨʘʟ çʩʪʘʣʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

ʚʠʨʘʟ : çʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ.è. 

ʇʽʜʨʦʟʜʽʣ 3.15 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.15 ʉʊɸʃɽɺɯ ʂɸʅɸʊʀ 

3.15.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ. 

3.15.1.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʢʘʥʘʪʠ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʫ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ, ʨʷʪʫʚʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʩʫʜʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. 

3.15.1.2 ʂʘʥʘʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʽ ʚʠʧʨʦʙʫʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʚʘʣʝʥʦʾ ʈʝʛʽʩʪʨʦʤ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʟʥʘʥʠʭ ʈʝʛʽʩʪʨʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʛʽʜʥʦ 1.3.1.2. 

3.15.1.3 ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟʛʽʜʥʦ ʽʟ ɼʉʊʋ EN 12385-4, ɼʉʊʋ ɯSʆ 2408 ʘʙʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ EN, ISO. 

ʇʨʠʤʽʪʢʘ. ɼʉʊʋ EN 12385-4:2017 (EN 12385-4:2002 + ɸ1:2008, IDʊ) çʂʘʥʘʪʠ ʩʪʘʣʝʚʽ ʜʨʦʪʷʥʽ. ɹʝʟʧʝʢʘ. ʏʘʩʪʠʥʘ 

4. ʂʘʥʘʪʠ ʧʦʜʚʽʡʥʦʛʦ ʟʚʠʚʘʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè. 

ɼʉʊʋ ɯSʆ 2408:2013 (ISO 2408:2004, IDT) çʂʘʥʘʪʠ ʩʪʘʣʝʚʽ ʜʨʦʪʷʥʽ ʟʘʛʘʣʴʥʦʾ ʧʨʠʟʥʘʯʝʥʦʩʪʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ 

ʚʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ.è. 

ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ ʪʠʧʫ ʽ ʨʦʟʤʽʨʫ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʫ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ 

ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʈʝʛʽʩʪʨʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

3.15.1.4 ʇʨʠ ʚʠʙʦʨʽ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ, ʟʘʟʥʘʯʝʥʽ ʫ ɼʦʜʘʪʢʫ ʜʦ ʮʴʦʛʦ 

ʧʽʜʨʦʟʜʽʣʫ ʚ ʪʘʙʣ. 1 õ 5. 

3.15.2 ɺʠʛʦʪʦʚʣʝʥʥʷ. 

3.15.2.1 ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʥʘʪʽʚ ʧʦʚʠʥʥʠʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʨʽʪ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʧʦʢʨʠʪʪʷʤ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ, ʤʘʪʠ ʜʦʩʪʘʪʥʶ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʟʜʘʪʥʽʩʪʶ ʚʠʪʨʠʤʫʚʘʪʠ ʬʽʢʩʦʚʘʥʫ 

ʢʽʣʴʢʽʩʪʴ ʟʚʦʨʦʪʥʠʭ ʟʛʠʥʽʚ ʪʘ\ʘʙʦ ʩʢʨʫʯʫʚʘʥʴ ʙʝʟ ʧʦʷʚʠ ʪʨʽʱʠʥʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʥʦʤʽʥʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ 

ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ ʚ ʤʝʞʘʭ 1420 õ 1960 ʅ/ʤʤ2. 

ʎʽ ʚʠʤʦʛʠ ʚʚʘʞʘʶʪʴʩʷ ʚʠʢʦʥʘʥʠʤʠ, ʷʢʱʦ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ, ʟʘʟʥʘʯʝʥʠʭ ʚ ɼʉʊʋ EN 10264, ʘʙʦ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ɽN. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʘʥʘʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʚ ʟʘʢʨʠʪʠʭ ʧʨʦʩʪʦʨʘʭ, ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʨʽʪ ʙʝʟ ʧʦʢʨʠʪʪʷ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ (ʥʝʦʮʠʥʢʦʚʘʥʠʡ ʜʨʽʪ) 

ɼʨʦʪʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʟʥʘʢ ʜʝʬʝʢʪʽʚ, ʘ ʾʭʥʷ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʣʘʜʢʦʶ ʪʘ ʨʽʚʥʦʶ. 

ɺʩʽ ʩʪʘʣʝʚʽ ʜʨʦʪʠ ʢʘʥʘʪʘ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʥʘʢʦʚʠʡ ʢʣʘʩ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʽ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʤʝʪʘʣʝʚʠʡ ʩʝʨʜʝʯʥʠʢ, ʷʢʱʦ ʚʽʥ ʻ. 

 ʇʨʠʤʽʪʢʘ. ɼʉʊʋ EN 10264-2:2022 ʉʪʘʣʝʚʠʡ ʜʨʽʪ ʽ ʚʠʨʦʙʠ ʟ ʜʨʦʪʫ. ʉʪʘʣʝʚʠʡ ʜʨʽʪ ʜʣʷ ʢʘʥʘʪʽʚ. ʏʘʩʪʠʥʘ 2. 

ʍʦʣʦʜʥʦʪʷʛʥʫʪʠʡ ʥʝʣʝʛʦʚʘʥʠʡ ʩʪʘʣʝʚʠʡ ʜʨʽʪ ʜʣʷ ʢʘʥʘʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ (EN 10264-2:2021, IDT). 

3.15.2.2 ʆʩʥʦʚʦʶ ʙʫʜʴ-̫ ʢʦʛʦ ʢʨʫʛʣʦʛʦ ʢʘʥʘʪʫ ʻ ʩʪʘʣʢʠ, ʷʢʽ ʟʚʠʚʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ï ʦʩʝʨʜʷ. ʆʩʝʨʜʷ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ ʚʦʣʦʢʥʠʩʪʝ (ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʦʨʛʘʥʽʯʥʦʛʦ ʘʙʦ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʚʦʣʦʢʥʘ), ʤʝʪʘʣʝʚʝ (ʚʠʢʦʥʘʥʝ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʩʪʘʣʢʠ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʪʘʣʝʚʦʛʦ ʢʘʥʘʪʫ), 

ʮʽʣʴʥʦʧʦʣʽʤʝʨʥʝ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʝ. ʉʪʘʣʢʠ ʢʘʥʘʪʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʜʨʦʪʽʚ ʩʧʽʨʘʣʴʥʦ ʟʚʠʪʠʭ ʚ 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʦʜʠʥ ʘʙʦ ʙʽʣʴʰʝ ʰʘʨʽʚ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ɺʦʣʦʢʥʠʩʪʝ ʦʩʝʨʜʷ ʢʘʥʘʪʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ (ʤʘʥʽʣʘ, ʘʙʘʢʘ, ʩʠʟʘʣʴ, 

ʢʦʥʦʧʣʷ, ʜʞʫʪ, ʙʘʚʦʚʥʘ) ʘʙʦ ʟ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ (ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʘʤʽʜ, ʧʦʣʽʝʩʪʝʨ). 

3.15.2.3 ɺʩʽ ʪʠʧʠ ʢʘʥʘʪʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ ʮʠʥʢʦʚʝ ʧʦʢʨʠʪʪʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʽʚ, ʷʢʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʈʝʛʽʩʪʨʦʤ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʥʠʢʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʥʘʪʽʚ. 
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ʇʨʦʮʝʜʫʨʠ ʮʠʥʢʫʚʘʥʥʷ ʽ ʾʭ ʨʝʟʫʣʴʪʘʪʠ (ʟʦʢʨʝʤʘ, ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʢʨʠʪʪʷ) ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

ɼʨʦʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʮʠʥʢʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʩʘ ʮʠʥʢʫ ʚʽʜʧʦʚʽʜʘʣʘ ʟʥʘʯʝʥʥʷʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ 

ʪʘʙʣ. 3.15.2.3. 

ʊʘʙʣʠʮʷ 3.15.2.3. ʎʠʥʢʫʚʘʥʥʷ ʜʨʦʪʽʚ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ  

ɼʽʘʤʝʪʨ d ʦʮʠʥʢʦʚʘʥʦʛʦ ʜʨʦʪʫ, ʤʤ ʄʽʥʽʤʘʣʴʥʘ ʤʘʩʘ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʛ/ʤ2 

ʂʣʘʩ ɸ ʂʣʘʩ ɺ 

0,45 Ò d < 0,50 75 40 

0,50 Ò d < 0,60 90 50 

0,60 Ò d < 0,80 110 60 

0,80 Ò d < 1,00 130 70 

1,00 Ò d < 1,20 150 80 

1,20 Ò d < 1,50 165 90 

1,50 Ò d < 1,90 180 100 

1,90 Ò d < 2,50 205 110 

2,50 Ò d < 3,20 230 125 

3,20 Ò d < 4,00 250 135 

3.15.2.4 ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ 3.15.2.3, ʩʝʨʜʝʯʥʠʢ ʽ ʩʪʘʣʢʠ ʢʘʥʘʪʘ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʦʢʨʠʪʽ ʤʘʩʪʠʣʦʤ. 

ʄʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɯSʆ 4346. 

ɺʦʣʦʢʥʠʩʪʽ ʦʩʝʨʜʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʩʦʯʝʥʽ ʘʙʦ ʟʤʘʱʝʥʽ ʘʥʪʠʢʦʨʦʟʽʡʥʠʤʠ ʽ ʧʨʦʪʠʛʥʠʣʴʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʥʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʽ ʥʝ ʤʽʩʪʷʪʴ ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ. ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʩʪʠʣʦ ʜʣʷ ʢʘʥʘʪʽʚ ʽ ʧʨʦʩʦʯʝʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʦʩʝʨʜʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʫʤʽʩʥʠʤʠ. 

3.15.2.5 ʗʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ 

ʂʘʥʘʪʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʝʬʝʢʪʽʚ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʚʠʨʦʙʥʠʯʠʭ ʜʝʬʝʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʙʦ ʦʯʽʢʫʚʘʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ; ʟʦʢʨʝʤʘ, ʥʘ ʥʠʭ ʥʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʣʽʜʽʚ ʦʢʠʩʣʝʥʥʷ ʘʙʦ ʢʦʨʦʟʽʾ, ʘ ʪʘʢʦʞ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʟʥʘʢ ʦʙʨʠʚʽʚ ʜʨʦʪʽʚ, ʧʦʜʨʷʧʠʥ, 

ʟʤʠʥʘʥʥʷ ʘʙʦ ʜʝʬʝʢʪʥʦʛʦ ʩʢʨʫʯʫʚʘʥʥʷ. 

3.15.2.6 ɼʦʧʫʩʢʠ ʥʘ ʨʦʟʤʽʨʠ 

ʗʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦʧʫʩʢʠ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ 

ʩʪʘʥʜʘʨʪʘʭ, ʟʘʟʥʘʯʝʥʠʭ ʚ 3.15.1.3. 

ɼʣʷ ʢʘʥʘʪʽʚ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʜʦʧʫʩʢʠ ʥʘ ʜʽʘʤʝʪʨ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.15.2.6. 

ʊʘʙʣʠʮʷ 3.15.2.6. ɼʦʧʫʩʪʠʤʽ ʜʦʧʫʩʢʠ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʚ % ʜʣʷ ʢʘʥʘʪʽʚ, ʱʦ ʤʘʶʪʴ ʩʪʘʣʢʠ 

ʟ ʚʦʣʦʢʥʠʩʪʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʽ ʜʣʷ ʢʘʥʘʪʽʚ, ʱʦ ʤʘʶʪʴ ʩʪʘʣʢʠ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ 

ʅʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʢʘʥʘʪʘ, ʤʤ ɼʦʧʫʩʢ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ (%) 

ʂʘʥʘʪʠ, ʱʦ ʤʘʶʪʴ ʩʪʘʣʢʠ ʟ 

ʚʦʣʦʢʥʠʩʪʠʤ ʩʝʨʜʝʯʥʠʢʦʤ 

ʂʘʥʘʪʠ, ʱʦ ʤʘʶʪʴ ʩʪʘʣʢʠ ʟ 

ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ 

< 8 +7; -1 +5; -1 

Ó 8 +6; -1 +4; -1 

3.15.3 ʊʠʧʠ ʢʘʥʘʪʽʚ 

3.15.3.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

ɿʘ ʦʩʥʦʚʥʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʨʦʟʨʽʟʥʷʶʪʴ ʩʪʘʣʝʚʽ ʢʘʥʘʪʠ ʦʜʠʥʘʨʥʦʾ, ʧʦʜʚʽʡʥʦʾ ʪʘ ʧʦʪʨʽʡʥʦʾ 

ʟʚʠʚʢʠ. 

ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʪʘʣʦʢ (ʷʢ ʧʨʘʚʠʣʦ, ʤʽʥʽʤʫʤ ʰʽʩʪʴ ʽ ʤʘʢʩʠʤʫʤ ʚʽʩʽʤ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʢʘʥʘʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʦʙʝʨʪʘʥʥʷ), ʫʢʣʘʜʝʥʠʭ ʥʘʚʢʦʣʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʘʙʦ ʤʝʪʘʣʝʚʦʛʦ ʩʝʨʜʝʯʥʠʢʘ, 

ʜʠʚ. ʨʠʩ. 3.15.3.1-1. 

ʂʦʞʥʘ ʩʪʘʣʢʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʩʽʤ ʜʨʦʪʽʚ. ʋ ʚʠʧʘʜʢʫ ʟ ʚʦʣʦʢʥʠʩʪʥʠʤ ʩʝʨʜʝʯʥʠʢʦʤ 

ʩʪʘʣʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʰʘʨʽʚ ʜʨʦʪʽʚ. 
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ʈʠʩ. 3.15.3.1-1 

ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ï ʮʝ ʢʘʥʘʪʠ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʟʚʠʚʘʥʥʷ ʩʪʘʣʦʢ 

ʧʽʜʜʘʶʪʴʩʷ ʨʘʜʽʘʣʴʥʦʤʫ ʦʙʪʠʩʥʝʥʥʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʾʭ ʩʪʨʫʢʪʫʨʘ ʫʱʽʣʴʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʜʝʬʦʨʤʘʮʽʾ ʜʨʦʪʽʚ ʽ ʱʽʣʴʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʥʠʤʠ ʧʝʨʝʪʠʥʫ ʩʪʘʣʢʠ. ʋ ʧʨʦʮʝʩʽ ʦʙʪʠʩʢʫ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʩʪʘʣʢʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʣʦʱʘ ʤʝʪʘʣʝʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʦʩʢʽʣʴʢʠ ʧʦʨʦʞʥʝʯʽ ʤʽʞ ʜʨʦʪʘʤʠ 

ʚʩʝʨʝʜʠʥʽ ʩʪʘʣʢʠ ʟʘʧʦʚʥʶʶʪʴʩʷ. ʇʦʚʝʨʭʥʷ ʩʪʘʣʢʠ ʩʪʘʻ ʙʽʣʴʰ ʛʣʘʜʢʘ, ʜʠʚ. ʨʠʩ. 3.15.3.1-2. 

    

ɼʦ ʦʙʪʠʩʥʝʥʥʷ ʇʽʩʣʷ ʦʙʪʠʩʥʝʥʥʷ 

ʈʠʩ. 3.15.3.1-2 

ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ ʟ ʤʝʪʘʣʝʚʠʤ ʘʙʦ ʚʦʣʦʢʥʠʩʪʠʤ ʩʝʨʜʝʯʥʠʢʦʤ, ʧʦʢʨʠʪʠʤ ʧʦʣʽʤʝʨʦʤ ï ʮʝ ʢʘʥʘʪʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʰʘʨʫ ʩʪʘʣʦʢ, ʟʚʠʪʠʭ ʥʘʚʢʦʣʦ ʦʩʝʨʜʷ, ʥʘ ʷʢʝ ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ ʥʘʥʝʩʝʥʘ ʦʙʦʣʦʥʢʘ ʟ 

ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʠʚ. ʨʠʩ. 3.15.3.1-3. 

 

ʈʠʩ. 3.15.3.1-3. 

ʉʪʘʣʝʚʽ ʢʘʥʘʪʠ, ʷʢʽ ʩʪʽʡʢʽ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ï ʮʝ ʢʘʥʘʪʠ (ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʛʘʪʦʩʪʘʣʢʦʚʽ) ʟ ʢʽʣʴʢʽʩʪʶ ʩʪʘʣʦʢ ʚ 

ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ ʥʝ ʤʝʥʰʝ 15, ʪʘ ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʰʘʨʽʚ ʩʪʘʣʦʢ, ʟʚʠʪʠʭ ʥʘʚʢʦʣʦ ʦʩʝʨʜʷ. 

ʇʨʠʯʦʤʫ, ʟʦʚʥʽʰʥʽ ʩʪʘʣʢʠ ʤʘʶʪʴ ʧʨʦʪʠʣʝʞʥʠʡ ʥʘʧʨʷʤʦʢ ʟʚʠʚʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʣʢʘʤʠ ʚʥʫʪʨʽʰʥʽʭ 

ʰʘʨʽʚ ʢʘʥʘʪʘ, ʜʠʚ. ʨʠʩ. 3.15.3.1-4. 

 

ʈʠʩ. 3.15.3.1-4. 

3.15.3.2 ʆʩʥʦʚʥʽ ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʣʦʢ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʪʘ ʾʭ ʧʦʟʥʘʯʝʥʥʷ 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʣʦʢ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.15.3.2. 

 

                                                                        

ɿʦʚʥʽʰʥʽ ʩʪʘʣʢʠ ʢʘʥʘʪʘ 

ʄʝʪʘʣʝʚʝ ʘʙʦ 

ʚʦʣʦʢʥʠʩʪʝ ʦʩʝʨʜʷ 

ʢʘʥʘʪʘ 

ɿʦʚʥʽʰʥʽ ʩʪʘʣʢʠ 

ʄʝʪʘʣʝʚʝ ʘʙʦ 

ʚʦʣʦʢʥʠʩʪʝ ʦʩʝʨʜʷ 

ʇʦʣʽʤʝʨʥʝ ʧʦʢʨʠʪʪʷ 

S W 
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ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʟʚʠʚʘʥʥʷ, 

 ʷʢʘ ʤʽʩʪʠʪʴ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʰʘʨʽʚ ʟ  
ʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʶ ʜʨʦʪʽʚ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ,  

ʷʢʽ ʟʚʠʚʘʶʪʴʩʷ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʽʶ ʽ ʚ ʦʜʥʦʤʫ 

ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʟʚʠʚʘʥʥʷ, ʱʦ ʤʘʻ 

ʟʦʚʥʽʰʥʽʡ ʰʘʨ ʟ ʜʨʦʪʽʚ ʙʽʣʴʰʦʛʦ ʽ ʤʝʥʰʦʛʦ 
ʜʽʘʤʝʪʨʫ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ, ʢʽʣʴʢʽʩʪʶ ʚ ʜʚʘ ʨʘʟʠ 

ʙʽʣʴʰʝ ʥʽʞ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʘʨʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʘʢʦʚʠʭ ʜʨʦʪʽʚ 

 

                                                                     

ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʟʚʠʚʘʥʥʷ, ʱʦ ʤʘʻ ʟʦʚʥʽʰʥʽʡ 

ʰʘʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʜʚʽʯʽ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʜʨʦʪʽʚ, ʥʽʞ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʘʨʽ, ʟ ʜʨʦʪʘʤʠ ʟʘʧʦʚʥʝʥʥʷ ʤʽʞ ʰʘʨʘʤʠ 

ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʟʚʠʚʘʥʥʷ, ʱʦ ʤʘʻ ʪʨʠ ʽ 

ʙʽʣʴʰʝ ʰʘʨʽʚ, ʟʚʠʪʠʭ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʽʶ ʽ ʫʪʚʦʨʝʥʠʭ ʰʣʷʭʦʤ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʪʠʧʽʚ ʩʪʘʣʦʢ Warrington ʽ Seale 

 

                                                            

ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ, ʟʚʠʪʦʾ ʟʘ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ,  

ʫ ʷʢʽʡ ʜʨʦʪʠ ʨʽʟʥʠʭ ʰʘʨʽʚ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʦʜʠʥ 
ʥʘʜ ʦʜʥʠʤ ʽ ʤʘʶʪʴ ʪʦʯʢʦʚʠʡ ʢʦʥʪʘʢʪ 

ʂʦʥʩʪʨʫʢʮʽʷ ʩʪʘʣʢʠ, ʟʚʠʪʦʾ ʟʘ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ,  

ʷʢʘ ʤʽʩʪʠʪʴ ʷʢ ʤʽʥʽʤʫʤ ʪʨʠ ʰʘʨʠ ʜʨʦʪʽʚ, ʟʦʚʥʽʰʥʽʡ 
ʰʘʨ ʷʢʠʭ ʥʘʚʠʪʠʡ ʥʘ ʮʝʥʪʨʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ  

ʧʘʨʘʣʝʣʴʥʦʛʦ ʟʚʠʚʘʥʥʷ 

ʈʠʩ. 3.15.3.2 

ʇʦʷʩʥʝʥʥʷ ʜʦ ʨʠʩ. 3.15.3.2 ɿʘ ʪʠʧʦʤ ʩʢʨʫʯʫʚʘʥʥʷ ʩʪʘʣʦʢ ʽ ʢʘʥʘʪʽʚ ʦʜʠʥʘʨʥʦʛʦ ʟʚʠʚʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʢʘʥʘʪʠ: 

ʪʠʧ ʊɼ - ʟ ʪʦʯʢʦʚʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ; 

ʪʠʧ ʃɼ - ʟ ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ; 

ʪʠʧ ʃɼ-ʆ - ʟ ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʜʽʘʤʝʪʨʽ ʜʨʦʪʽʚ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ ʩʪʘʣʢʠ; 

ʪʠʧ ʃɼ-ʈ - ʟ ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ ʧʨʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʘʭ ʜʨʦʪʽʚ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ ʩʪʘʣʢʠ; 

ʪʠʧ ʃɼ-ɿ - ʟ ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ ʩʪʘʣʢʠ ʽ ʜʨʦʪʘʤʠ ʟʘʧʦʚʥʝʥʥʷ; 

ʪʠʧ ʃɼ-ʈʆ - ʟ ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʤʽʞ ʰʘʨʘʤʠ ʽ ʤʘʶʪʴ ʚ ʩʪʘʣʮʽ ʰʘʨʠ ʟ ʜʨʦʪʘʤʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʽ ʰʘʨʠ ʟ 

ʜʨʦʪʘʤʠ ʦʜʥʘʢʦʚʦʛʦ ʜʽʘʤʝʪʨʘ, 

ʪʠʧ ʊʃɼ - ̔ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʪʦʯʢʦʚʦ-ʣʽʥʽʡʥʠʤ ʜʦʪʠʢʦʤ ʜʨʦʪʽʚ ʚ ʩʪʘʣʢʘʭ. 

ʇʨʠʢʣʘʜʠ ʧʦʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʣʦʢ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.15.3.2. 

ʊʘʙʣʠʮʷ 3.15.3.2 

ʊʠʧ ʢʦʥʩʪʨʫʢʮʽʾ ʉʠʤʚʦʣ ʇʨʠʢʣʘʜʠ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʣʦʢ 

ʆʜʠʥʘʨʥʝ ʟʚʠʚʘʥʥʷ ʅʝʤʘʻ ʩʠʤʚʦʣʫ 6 (1-5) 

7 (1-6) 

ʇʘʨʘʣʝʣʴʥʝ ʟʚʠʚʘʥʥʷ   

ʉʽʣ S 17S (1-8-8) 

19S (1-9-9) 

ɺʘʨʨʽʥʛʪʦʥ W 19W (1-6-6+6) 

ʌʽʣʣʝʨ (ɿʘʧʦʚʥʝʥʥʷ) F 21F (1-5-5F-10) 

25F (1-6-6F-12) 

29F (1-7-7F-14) 

41F (1-8-8-8F-16) 

ɺʘʨʨʽʥʛʪʦʥ ʉʽʣ  

(ʂʦʤʙʽʥʦʚʘʥʝ ʧʘʨʘʣʝʣʴʥʝ ʟʚʠʚʘʥʥʷ) 

WS 26WS (1-5-5+5-10) 

31WS (1-6-6+6-12) 

36WS (1-7-7+7-14) 

41WS (1-8-8+8-16) 

WS F 

N ʄ 
(ʊʃɼ

) 
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41WS (1-6/8-8+8-16) 

46WS (1-9-9+9-18) 

ɹʘʛʘʪʦʦʧʝʨʘʮʽʡʥʝ ʟʚʠʚʘʥʥʷ (ʢʨʫʛʣʘ ʩʪʘʣʢʘ)   

ʍʨʝʩʪʦʚʝ ʟʚʠʚʘʥʥʷ ʄ 19ʄ (1-6/12) 

37ʄ (1-6/12/18) 

ɿʤʽʰʘʥʝ ʟʚʠʚʘʥʥʷ* N 35NW (1-6-6+6/16) 

*N - ʜʦʜʘʪʢʦʚʠʡ ʩʠʤʚʦʣ, ʷʢʠʡ ʩʪʘʚʠʪʴʩʷ ʧʦʧʝʨʝʜʫ ʦʩʥʦʚʥʦʛʦ ʩʠʤʚʦʣʫ, ʥʘʧʨʠʢʣʘʜ: 

ʟʤʽʰʘʥʠʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʽʾ ʉʽʣ ʚʢʘʟʫʻʪʴʩʷ ʩʠʤʚʦʣʘʤʠ NS, ʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʽʾ ɺʘʨʨʽʥʛʪʦʥ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ NW.  

K - ɦʽʣʴʥʘ (ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʝʥʘ) ʩʪʘʣʢʘ 

3.15.3.3 ʆʩʥʦʚʥʽ ʚʠʜʠ ʦʩʝʨʜʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʦʩʝʨʜʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʪʘ ʾʭ ʧʦʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.15.3.3. 

                                                          

Fʉ ï ʚʦʣʦʢʥʠʩʪʝ ʦʩʝʨʜʷ Wʉ ï ʤʝʪʘʣʝʚʝ ʦʩʝʨʜʷ 

                                                       

NFʉ ï ʟ ʦʨʛʘʥʽʯʥʦʛʦ ʚʦʣʦʢʥʘ ɯWRʉ ï ʫ ʚʠʛʣʷʜʽ ʜʨʦʪʷʥʦʛʦ ʢʘʥʘʪʫ 

 

                                                    

SFʉ ï ʟ ʩʠʥʪʝʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ WSʉ ï ʫ ʚʠʛʣʷʜʽ ʜʨʦʪʷʥʦʾ ʩʪʘʣʢʠ 

 

         SFʉ ï ʟ ʩʠʥʪʝʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ                         WSʉ ï ʫ ʚʠʛʣʷʜʽ ʜʨʦʪʷʥʦʾ ʩʪʘʣʢʠ 

 

ɽʈɯWRʉ ï ʦʩʝʨʜʷ ʫ ʚʠʛʣʷʜʽ ʜʨʦʪʷʥʦʛʦ ʢʘʥʘʪʫ ʟ ʧʦʣʽʤʝʨʥʠʤ ʧʦʢʨʠʪʪʷʤ 

ʈʠʩ. 3.15.3.3 

3.15.3.4 ʅʘʧʨʷʤʦʢ ʪʘ ʧʦʻʜʥʘʥʥʷ ʟʚʠʚʘʥʥʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ 

ʅʘʧʨʷʤʦʢ ʽ ʧʦʻʜʥʘʥʥʷ ʟʚʠʚʘʥʥʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʪʘ ʾʭ ʧʦʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.15.3.4. 

                                              

sZ ï ʧʨʘʚʘ ʭʨʝʩʪʦʚʘ ʟʚʠʚʢʘ zS ï ʣʽʚʘ ʭʨʝʩʪʦʚʘ ʟʚʠʚʢʘ 

 

                                              

zZ ï ʧʨʘʚʘ ʦʜʥʦʩʪʦʨʦʥʥʷ ʟʚʠʚʢʘ sS ï ʣʽʚʘ ʦʜʥʦʩʪʦʨʦʥʥʷ ʟʚʠʚʢʘ 

                                               

ʘZ ï ʧʨʘʚʘ ʢʦʤʙʽʥʦʚʘʥʘ ʟʚʠʚʢʘ   ʘS ï ʣʽʚʘ ʢʦʤʙʽʥʦʚʘʥʘ ʟʚʠʚʢʘ 

ʈʠʩ. 3.15.3.4 
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3.15.3.5 ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʠʧʠ ʢʘʥʘʪʽʚ: 

a) ʢʘʥʘʪʠ ʟ 6 ʩʪʘʣʢʘʤʠ ʥʘʚʢʦʣʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʝʨʜʝʯʥʠʢʘ; ʢʦʞʥʘ ʩʪʘʣʢʘ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 7, 19 ʘʙʦ 37 

ʩʪʘʣʝʚʠʭ ʜʨʦʪʽʚ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʨʦʪʽʚ: 42, 114 ʘʙʦ 222); ʜʠʚ. ʪʘʙʣ.1 ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

ʙ) ʢʘʥʘʪʠ ʟ 6 ʩʪʘʣʢʘʤʠ ʥʘʚʢʦʣʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʝʨʜʝʯʥʠʢʘ; ʢʦʞʥʘ ʩʪʘʣʢʘ ʚʢʣʶʯʘʻ ʚʦʣʦʢʥʠʩʪʠʡ ʩʝʨʜʝʯʥʠʢ 

ʽ 24 ʩʪʘʣʝʚʠʭ ʜʨʦʪʠ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʨʦʪʽʚ: 144 ʧʣʶʩ 6 ʚʦʣʦʢʥʠʩʪʠʭ ʩʝʨʜʝʯʥʠʢʽʚ); ʜʠʚ. ʪʘʙʣ.2 

ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

ʚ) ʢʘʥʘʪʠ ʪʠʧʫ Warrington 6x19 ʟ 6 ʩʪʘʣʢʘʤʠ ʥʘʚʢʦʣʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʝʨʜʝʯʥʠʢʘ; ʢʦʞʥʘ ʩʪʘʣʢʘ ʚʢʣʶʯʘʻ 

19 ʩʪʘʣʝʚʠʭ ʜʨʦʪʽʚ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʨʦʪʽʚ: 114); ʜʠʚ. ʪʘʙʣ.3 ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

ʛ) ʢʘʥʘʪʠ ʪʠʧʫ Warrington - Seale 6Ān ʟ 6 ʩʪʘʣʢʘʤʠ ʥʘʚʢʦʣʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʝʨʜʝʯʥʠʢʘ; ʢʦʞʥʘ ʩʪʘʣʢʘ 

ʤʽʩʪʠʪʴ n = 26, 31, 36 ʘʙʦ 41 ʩʪʘʣʝʚʠʡ ʜʨʽʪ; ʜʠʚ. ʪʘʙʣ.3 ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ. 

ɯʥʰʽ ʪʠʧʠ ʢʘʥʘʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʘʢʦʞ ʚʢʘʟʘʥʽ ʚ  

ʪʘʙʣ.1 õ 5 ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ. 

3.15.3.7 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ 

ʊʠʧʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʫʧʥʽ: 

- ʜʽʘʤʝʪʨ (ʦʢʨʫʞʥʽʩʪʴ, ʱʦ ʦʭʦʧʣʶʻ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʢʘʥʘʪʘ; ʚʠʤʽʨʶʻʪʴʩʷ, ʢʦʣʠ ʢʘʥʘʪ ʥʘʪʷʛʥʫʪʠʡ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠʙʣʠʟʥʦ 1/20 ʚʽʜ ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ); 

- ʢʦʥʩʪʨʫʢʮʽʷ (ʢʽʣʴʢʽʩʪʴ ʽ ʪʠʧ ʩʝʨʜʝʯʥʠʢʽʚ, ʩʪʘʣʦʢ ʽ ʜʨʦʪʽʚ); 

- ʧʦʢʨʠʪʪʷ ʘʙʦ ʪʠʧ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʜʨʦʪʽʚ; 

- ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʪʦ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: 

- ʧʦʢʨʠʪʪʷ ʜʨʦʪʫ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʚʠʥʥʦ ʙʫʪʠ ʮʠʥʢʦʚʠʤ; 

- ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʦʚʥʠʭ ʩʝʢʮʽʡ ʢʘʥʘʪʽʚ, 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1 õ 5 ɼʦʜʘʪʢʫ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʢʘʥʘʪʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ 

ʜʽʘʤʝʪʨʘ. 

3.15.3.7 ʇʨʠʢʣʘʜʠ ʧʦʨʽʚʥʷʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟʛʽʜʥʦ ɻʆʉʊ ʽ ɼʉʊʋ ɽN 12385 

ʊʘʙʣʠʮʷ 3.15.3.7 ʂʦʥʩʪʨʫʢʮʽʾ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟʛʽʜʥʦ ʟ ɻʆʉʊ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘ  ɼʉʊʋ 

ɽN 12385  
ʂʦʥʩʪʨʫʢʮʽʷ ɻʆʉʊ ɼʉʊʋ ɽN 12385 

6x19(1+6+6/6)+1 ʦ.ʩ. 2688-80 6x19W-FC 

1x7(1+6) 3062-80 1x7 

1x19(1+6+12) 3063-80 1x19M 

1x37(1+6+12+18) 3064-80 1x37M 

6x7(1+6)+1x7(1+6) 3066-80 6x7-WSC 

6x19(1+6+12)+1x19(1+6+12) 3067-88 6x19M-WSC 

6x37(1+6+12+18)+1x37(1+6+12+18) 3068-88 6x37M-WSC 

6x7(1+6)+1 ʦ.ʩ. 3069-80 6x7-FC 

6x19(1+6+12)+1 ʦ.ʩ. 3070-88 6x19M-FC 

6x37(1+6+12+18)+1 ʦ.ʩ. 3071-88 6x37M-FC 

6x19(1+9+9)+1 ʦ.ʩ. 3077-80 6x19S-FC 

6x37(1+6+15+15)+1 ʦ.ʩ. 3079-80 6x37NS-FC 

6x19(1+9+9)+6x7(1+6)+1x7(1+6) 3081-80 6x19S-IWRC 

12x19(1+6+6/6)+6x19(1+6+6/6)+1 ʦ.ʩ. 3088-80 18x19W-FC 

6x7x19(1+6+6/6)+1 ʦ.ʩ. 3089-80 6x7x19W-FC 

6x25(1+6;6+12)+1 ʦ.ʩ. 7665-80 6x25F-FC 

6x25(1+6;6+12)+6x7(1+6)+1x7(1+6) 7667-80 6x25F-IWRC 

6x36(1+7+7/7+14)+1 ʦ.ʩ. 7668-80 6x36WS-FC 

6x36(1+7+7/7+14)+6x7(1+6)+1x7(1+6) 7669-80 6x36WS-IWRC 

12x7(1+6)+6x7(1+6)+1 ʦ.ʩ. 7681-80 18x7-FC 

6x19(1+6+6/6)+6x7(1+6)+1x7(1+6) 14954-80 6x19W-IWRC 

12x36(1+7+7/7+14)+6x36(1+7+7/7+14)+1ʦ.ʩ. 16827-81 12x36WS-IWRC 
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12x7(1+6)+6x19(1+6+6/6)+1 ʦ.ʩ. 16828-81 12x7-IWRC (6x19W-FC) 

6x31(1+6+6/6+12)+1 ʦ.ʩ. 16853-88 ʆʉ 6x31WS-FC 

6x31(1+6+6/6+12)+6x7(1+6)+1x7(1+6) 16853-88 ʄʉ 6x31WS-IWRC 

3.15.4 ɼʦʙʽʨ ʧʨʦʙ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʽʜ ʢʦʞʥʦʛʦ ʢʘʥʘʪʘ ʜʦʚʞʠʥʦʶ 2000ʤ ʽ ʤʝʥʰʝ ʜʦʙʠʨʘʻʪʴʩʷ ʦʜʠʥ 

ʢʦʥʪʨʦʣʴʥʠʡ ʚʽʜʨʽʟʦʢ, ʘ ʚʽʜ ʢʘʥʘʪʽʚ ʜʦʚʞʠʥʦʶ ʙʽʣʴʰʝ 2000ʤ ï ʧʦ ʦʜʥʦʤʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʽʜʨʽʟʢʫ ʟ ʦʙʦʭ 

ʢʽʥʮʽʚ.  

ɼʦʚʞʠʥʘ ʢʦʥʪʨʦʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʢʘʥʘʪʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʧʦʪʨʽʙʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

3.15.5 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ. 

3.15.4.1 ʂʦʞʝʥ ʢʘʥʘʪ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʜʜʘʻʪʴʩʷ ʪʘʢʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ: 

- ʢʘʥʘʪ ʫ ʮʽʣʦʤʫ ï ʥʘ ʨʦʟʨʠʚ; 

- ʦʢʨʝʤʽ ʜʨʦʪʠ ʟ ʢʘʥʘʪʘ ï ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʠʤʯʘʩʦʚʦʛʦ ʦʧʦʨʫ), ʟʛʠʥ, ʩʢʨʫʯʫʚʘʥʥʷ, 

ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟʽ ʩʪʘʣʝʚʦʶ ʦʩʥʦʚʦʶ. 

ʂʽʣʴʢʽʩʪʴ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʜʨʦʪʽʚ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ, ʘʣʝ ʥʝ ʤʝʥʰʝ ʥʽʞ 10% ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʨʦʪʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʘ ʜʽʘʤʝʪʨʦʤ. 

3.15.4.2 ɿʨʘʟʢʠ ʪʘ ʧʨʦʮʝʜʫʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʨʠʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ɯSʆ 3108*, 

ʘʙʦ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO. 

ʇʨʠʤʽʪʢʘ: *ɼʉʊʋ ISO 3108:2018 ʂʘʥʘʪʠ ʩʪʘʣʝʚʽ ʜʨʦʪʷʥʽ. ʄʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ 

ʨʦʟʨʠʚʥʦʛʦ ʟʫʩʠʣʣʷ ʚ ʮʽʣʦʤʫ (ISO 3108:2017, IDT). 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʨʠʚ ʢʘʥʘʪʘ ʫ ʮʽʣʦʤʫ ʧʦʚʠʥʥʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʟ ʚʽʜʩʪʘʥʥʶ 

ʤʽʞ ʟʘʪʠʩʢʘʯʘʤʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 50 ʜʽʘʤʝʪʨʽʚ ʢʘʥʘʪʘ. 

ʈʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ ʪʘʙʣʠʮʷʭ 1 õ 5 

ɼʦʜʘʪʢʫ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʽ ʜʽʘʤʝʪʨʘ ʢʘʥʘʪʘ. 

ʗʢʱʦ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʦʟʨʠʚ ʢʘʥʘʪʘ ʚʽʜʙʫʜʝʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰʝ ʥʽʞ 50ʤʤ ʚʽʜ ʟʘʪʠʩʢʘʯʘ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʧʦʚʪʦʨʝʥʝ. 

3.15.4.3 ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʚ 3.15.1.3, ʘ 

ʪʘʢʦʞ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ.1 õ 5 ɼʦʜʘʪʢʘ ʜʦ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ. 

3.15.4.4 ɺ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʟʨʠʚ ʢʘʥʘʪʘ ʫ ʮʽʣʦʤʫ ʜʦʧʫʩʢʘʻʪʴʩʷ, ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ 

ʈʝʛʽʩʪʨʦʤ, ʚʠʟʥʘʯʘʪʠ ʨʦʟʨʠʚʥʝ ʟʫʩʠʣʣʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ F, ʢʅ, ʫʩʽʭ 

ʜʨʦʪʽʚ ʽʟ ʢʘʥʘʪʘ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ 

 

ʜʝ ʩ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʜʨʦʪʽʚ ʫ ʢʘʥʘʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ʨʦʟʨʠʚʥʦʛʦ ʟʫʩʠʣʣʷ ʢʘʥʘʪʘ ʚ ʮʽʣʦʤʫ ʜʦ ʩʫʤʘʨʥʦʛʦ ʨʦʟʨʠʚʥʦʛʦ ʟʫʩʠʣʣʷ ʚʩʽʭ 

ʜʨʦʪʽʚ ʫ ʢʘʥʘʪʽ; 

i ï ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʜʨʦʪʽʚ ʦʜʥʘʢʦʚʦʛʦ ʜʽʘʤʝʪʨʘ; 

m ï ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʠʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʜʨʦʪʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʘ ʜʽʘʤʝʪʨʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʧʦʛʦʜʞʝʥʠʭ  ʽʟ ʈʝʛʽʩʪʨʦʤ ʩʪʘʥʜʘʨʪʽʚ; 

Fm ï ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʫʻ ʨʫʡʥʫʚʘʥʥʶ ʟʨʘʟʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʜʥʦʛʦ ʜʨʦʪʫ ʥʘ  

ʨʦʟʪʷʛʫʚʘʥʥʷ, ʢʅ; 

ʧ ï ʢʽʣʴʢʽʩʪʴ ʜʨʦʪʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʟʘ ʜʽʘʤʝʪʨʦʤ; 

z ï ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʠʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʜʨʦʪʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʘ ʜʽʘʤʝʪʨʦʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʠʭ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ʜʨʦʪʽʚ ʽʟ ʢʘʥʘʪʘ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ, 

ʘʣʝ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʜʦ 25% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʨʦʪʽʚ ʫ ʢʘʥʘʪʽ. 
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3.15.4.5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʢʨʫʯʫʚʘʥʥʷ ʪʘ ʥʘʤʦʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʜʨʦʪʽʚ 

ʗʢ ʧʨʘʚʠʣʦ, ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʦʜʥʝ ʟ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʦʮʠʥʢʦʚʫʚʘʥʥʷ ʱʦʥʘʡʤʝʥʰʝ 5% ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʜʨʦʪʽʚ, ʚʟʷʪʠʭ ʥʘʚʤʘʥʥʷ ʽʟ ʜʝʢʽʣʴʢʦʭ ʩʪʘʣʦʢ, ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 6 ʜʨʦʪʽʚ ʽ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ 10 ʜʨʦʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʜʽʘʤʝʪʨʫ. 

.1 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʢʨʫʯʫʚʘʥʥʷ 

ɼʦʚʞʠʥʘ ʟʨʘʟʢʽʚ ʜʨʦʪʫ, ʚʠʤʽʨʷʥʘ ʤʽʞ ʢʽʥʮʝʚʠʤʠ ʟʘʪʠʩʢʘʯʘʤʠ, ʧʦʚʠʥʥʘ ʚ 100 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʜʽʘʤʝʪʨ ʜʨʦʪʫ, ʘʣʝ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 300ʤʤ ʜʣʷ ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 3ʤʤ. 

ɼʨʽʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʙʨʝ ʟʘʪʠʩʥʫʪʠʡ ʥʘ ʢʽʥʮʷʭ ʽ ʜʦʙʨʝ ʨʦʟʪʷʛʥʫʪʠʡ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʦʩʴʦʚʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 2% ʚʽʜ ʡʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʨʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʇʦʪʽʤ ʜʨʽʪ ʧʽʜʜʘʶʪʴ ʩʢʨʫʯʫʚʘʥʥʶ ʜʦ ʡʦʛʦ ʨʦʟʨʠʚʫ; ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʩʣʽʜ ʧʨʠʢʣʘʜʘʪʠ ʷʢʦʤʦʛʘ 

ʨʽʚʥʦʤʽʨʥʦ, ʟ ʧʨʠʙʣʠʟʥʦʶ ʰʚʠʜʢʽʩʪʶ 60 - 70 ʦʙʝʨʪʽʚ ʥʘ ʭʚʠʣʠʥʫ. ʄʽʥʽʤʘʣʴʥʘ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʢʨʫʯʫʚʘʥʴ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʚʢʘʟʘʥʘ ʚ ʪʘʙʣ. 3.15.4.5. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʢʨʫʯʫʚʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ ʜʣʷ ʜʨʦʪʽʚ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ 0,5ʤʤ. 

.2 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʥʘʤʦʪʫʚʘʥʥʷ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʘʤʦʪʫʚʘʥʥʽ ʟʨʘʟʢʘ ʜʨʦʪʫ ʜʦʩʪʘʪʥʴʦʾ ʜʦʚʞʠʥʠ 8 ʨʘʟʽʚ ʟʘʢʨʠʪʠʤʠ ʚʠʪʢʘʤʠ 

ʥʘʚʢʦʣʦ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʧʨʘʚʢʠ, ʜʽʘʤʝʪʨ ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʜʽʘʤʝʪʨʫ ʜʨʦʪʫ; ʜʨʽʪ ʟʛʦʜʦʤ ʨʦʟʤʦʪʫʻʪʴʩʷ ʽ 

ʚʠʧʨʷʤʣʷʻʪʴʩʷ. 

ʇʽʩʣʷ ʨʦʟʤʦʪʫʚʘʥʥʷ ʮʠʥʢʦʚʝ ʧʦʢʨʠʪʪʷ ʥʝ ʧʦʚʠʥʥʦ ʤʘʪʠ ʞʦʜʥʠʭ ʦʟʥʘʢ ʟʥʘʯʥʠʭ ʪʨʽʱʠʥ ʘʙʦ ʨʦʟʰʘʨʫʚʘʥʴ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʤʦʪʫʚʘʥʥʽ ʪʘ ʨʦʟʧʨʷʤʣʝʥʥʽ ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʨʫʡʥʫʚʘʥʥʷ ʜʨʦʪʫ. 

ʊʘʙʣʠʮʷ 3.15.4.5. ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʢʨʫʯʫʚʘʥʥʷ ʜʨʦʪʽʚ. ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʢʨʫʯʫʚʘʥʴ 
ɼʽʘʤʝʪʨ d 

ʦʮʠʥʢʦʚʘʥʦʛʦ 

ʜʨʦʪʫ, ʤʤ 

ʂʣʘʩ ʦʮʠʥʢʫʚʘʥʥʷ A ʂʣʘʩ ʦʮʠʥʢʫʚʘʥʥʷ ɺ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʅ/ʤʤ2 ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʅ/ʤʤ2 

1420 1560 1770 1420 1560 1770 1960 

d < 1,3 19 18 17 31 29 26 18 

1,3 Ò d < 1,8 18 17 16 30 28 25 17 

1,8 Ò d < 2,3 18 17 16 28 26 25 16 

2,3 Ò d < 3,0 16 14 12 26 24 22 15 

3,0 Ò d < 3,5 14 12 10 24 22 20 13 

3,5 Ò d < 3,7 12 10 8 20 20 18 12 

3.15.4.6 ʇʝʨʝʚʽʨʢʘ ʤʘʩʠ ʮʠʥʢʫ 

ʄʘʩʫ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʷʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʤ 

ʟʥʘʯʝʥʥʷʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʪʘʙʣ. 3.15.2.3. 

3.15.4.7 ʇʝʨʝʚʽʨʢʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʩʫʮʽʣʴʥʦʩʪʽ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʎʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʚʠʤʦʛʫ ʽʥʩʧʝʢʪʦʨʘ ʈʝʛʽʩʪʨʫ, ʷʢ ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ. ɺʦʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʜʨʦʪʽʚ ʜʽʘʤʝʪʨʦʤ Ó 1ʤʤ, ʷʢʱʦ ʦʮʠʥʢʦʚʘʥʽ ʢʣʘʩʦʤ ɸ, ʽ ʜʽʘʤʝʪʨʦʤ Ó 0,6ʤʤ, ʷʢʱʦ 

ʦʮʠʥʢʦʚʘʥʽ ʢʣʘʩʦʤ ɺ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʦʮʠʥʢʫʚʘʥʥʷ ʱʦʥʘʡʤʝʥʰʝ 5% ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʜʨʦʪʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʽʟ ʜʝʢʽʣʴʢʦʭ ʩʪʘʣʦʢ ʟ ʤʽʥʽʤʫʤʦʤ 6 ʜʨʦʪʽʚ ʽ ʤʘʢʩʠʤʫʤʦʤ 10 ʜʨʦʪʽʚ 

ʜʣʷ ʢʦʞʥʦʛʦ ʜʽʘʤʝʪʨʫ. 

ʗʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ ʟʘʥʫʨʝʥʥʷ ʟʨʘʟʢʘ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʯʠʩʪʦʛʦ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʤʽʜʥʦʛʦ ʢʫʧʦʨʦʩʫ (Cu SO4 Ā 5 H2O), ʱʦ ʤʽʩʪʠʪʴ ʱʦʥʘʡʤʝʥʰʝ 360ʛ ʩʦʣʽ ʥʘ ʣʽʪʨ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20ÁC Ñ 2ÁC. 

ɿʨʘʟʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʥʫʨʝʥʠʡ ʥʘ ʜʦʚʞʠʥʫ ʥʝ ʤʝʥʰʝ 80ʤʤ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ. 
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ʋ ʪʘʙʣʠʮʽ 3.15.4.7 ʚʢʘʟʘʥʘ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʭʚʠʣʠʥʥʠʭ ʟʘʥʫʨʝʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʜʨʦʪʫ ʽ ʢʣʘʩʫ ʦʮʠʥʢʫʚʘʥʥʷ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʟʨʘʟʦʢ ʩʣʽʜ ʧʨʦʤʠʪʠ ʚ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ, ʱʦʙ ʟʤʠʪʠ 

ʥʝʟʚ'ʷʟʘʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʤʽʜʽ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʤ, ʷʢʱʦ ʥʘ ʟʨʘʟʢʫ ʥʝ ʚʠʜʥʦ (ʟʘ ʤʝʞʘʤʠ 25ʤʤ ʚʽʜ ʟʘʥʫʨʝʥʦʛʦ ʢʽʥʮʷ) 

ʦʟʥʘʢ ʟʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʢʣʘʜʘʥʥʷʤ ʤʽʜʽ, ʱʦ ʦʟʥʘʯʘʣʦ ʙ ʣʦʢʘʣʴʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʩʪʘʣʽ. 

ʊʘʙʣʠʮʷ 3.15.4.7. ʇʝʨʝʚʽʨʢʘ ʩʫʮʽʣʴʥʦʩʪʽ ʮʠʥʢʫ ʥʘ ʧʦʢʨʠʪʪʽ ʜʨʦʪʫ 
ɼʽʘʤʝʪʨ d ʦʮʠʥʢʦʚʘʥʦʛʦ ʜʨʦʪʫ, ʤʤ ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʭʚʠʣʠʥʥʠʭ ʟʘʥʫʨʝʥʴ* 

ʂʣʘʩ ɸ ʂʣʘʩ ɺ 

0,6 Ò d < 1,0 - 0,5 

1,0 Ò d < 1,5 1,5 1,0 

1,5 Ò d < 1,9 2,0 1,0 

1,9 Ò d < 2,5 2,0 1,5 

2,5 Ò d < 3,2 2,5 1,5 

3,2 Ò d < 3,7 3,0 2,0 

*1,5 ʟʘʥʫʨʝʥʥʷ ʦʟʥʘʯʘʻ ʦʜʥʝ ʟʘʥʫʨʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 1 ʭʚʠʣʠʥʘ, ʟʘ ʷʢʠʤ ʩʣʽʜʫʻ ʽʥʰʝ ʟʘʥʫʨʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 

30 ʩʝʢʫʥʜ (ʪʽ ʞ ʩʘʤʽ ʢʨʠʪʝʨʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʰʠʭ ʯʠʩʝʣ). 

3.15.5 ʆʛʣʷʜ. 

3.15.5.1 ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʽʘʤʝʪʨʘ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʥʘʪʘ ʩʪʘʥʜʘʨʪʘʤ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ ʚʠʤʽʨʘʤʠ. 

3.15.5.2 ʇʨʠ ʚʠʜʘʣʝʥʥʽ ʧʝʨʝʚ'ʷʟʦʢ ʘʙʦ ʤʽʩʮʴ ʟʘʚʘʨʶʚʘʥʥʷ ʟ ʢʽʥʮʷ ʢʘʥʘʪʘ, ʷʢʠʡ ʥʝ ʨʦʟʢʨʫʯʫʻʪʴʩʷ, ʟʚʠʚʠ 

ʽ ʜʨʽʪ ʫ ʟʚʠʚʘʭ ʥʝ ʧʦʚʠʥʥʽ ʨʦʟʢʨʫʯʫʚʘʪʠʩʷ ʘʙʦ ʤʦʞʫʪʴ ʨʦʟʢʨʫʯʫʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ ʤʦʞʥʘ ʙʫʣʦ 

ʣʝʛʢʦ ʧʦʚʝʨʥʫʪʠ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ. 

3.15.5.3 ɿʘʤʽʨ ʜʽʘʤʝʪʨʘ ʢʘʥʘʪʘ ʧʦʚʠʥʥʠʡ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʥʝ ʥʘʪʷʛʥʝʥʦʤʫ ʢʘʥʘʪʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʡʦʛʦ ʦʩʽ ʤʽʞ ʜʚʦʤʘ ʧʨʦʪʠʣʝʞʥʠʤʠ ʟʚʠʚʘʤʠ ʚ ʜʚʦʭ ʧʦʣʦʞʝʥʥʷʭ. 

ɼʽʘʤʝʪʨ ʢʘʥʘʪʘ ʥʝ ʧʦʚʠʥʥʠʡ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 6%. 

3.15.5.4 ʅʘ ʧʦʚʝʨʭʥʽ ʢʘʥʘʪʘ ʥʝʜʦʧʫʩʪʠʤʽ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʽ ʟʘʣʘʤʫʚʘʥʥʷ ʟʚʠʚʽʚ, ʟʘʧʘʜʘʥʥʷ, 

ʧʝʨʝʭʨʝʱʫʚʘʥʥʷ, ʢʦʨʦʟʽʷ ʪʘ ʦʙʨʠʚʠ ʜʨʦʪʽʚ ʫ ʟʚʠʚʘʭ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʘʥʘʪʘ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ. 

3.15.6 ʄʘʨʢʫʚʘʥʥʷ ʽ ʜʦʢʫʤʝʥʪʠ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʚʠʜʘʶʪʴʩʷ, ð ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ  ʜʦ ʚʠʤʦʛ 1.4.
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ɼʆɼɸʊʆʂ 1 ɼʆ ʇɯɼʈʆɿɼɯʃʋ 3.15 

ʊʘʙʣʠʮʷ 1. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʢʅ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟ ʚʦʣʦʢʥʠʩʪʠʤ 

ʩʝʨʜʝʯʥʠʢʦʤ (ʥʝʧʘʨʘʣʝʣʴʥʦ ʟʚʠʪʽ ʟ 6 ʩʪʘʣʢʘʤʠ) 
ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʘʥʘʪʘ 

   

 

ʂʦʥʩʪʨʫʢʮʽʷ 

ʩʪʘʣʢʠ ʽ ʪʠʧ 

ʟʚʠʚʢʠ 

1 + 6 1 + 6 + 12 1 + 6 +12 + 18 

ʆʜʠʥʘʨʥʘ ʆʜʠʥʘʨʥʘ ʆʜʠʥʘʨʥʘ 

ɼʽʘʤʝʪʨ 

ʢʘʥʘʪʫ, ʤʤ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

1420 1570 1770 1960 1420 1570 1770 1960 1420 1570 1770 1960 

10 - - - - 44,3 49,0 55,2 61,2 42,9 47,4 53,5 59,2 

11 - - - - 53,6 59,3 66,8 74 51,9 57,4 64,7 71,6 

12 - - - - 63,8 70,5 79,5 88,1 61,8 68,3 77,0 85,2 

13 - - - - 74,9 82,8 93,3 103 72,5 80,1 90,3 100 

14 - - - - 86,8 96,0 108 120 84,1 92,9 105 116 

16 121 134 150 167 113 125 141 157 110 121 137 152 

18 153 169 190 211 144 159 179 198 139 154 173 192 

20 189 208 235 260 177 196 221 245 172 190 214 237 

22 228 252 284 315 214 237 267 296 208 229 259 286 

24 272 300 338 375 255 282 318 352 247 273 308 341 

26 319 352 397 440 299 331 373 413 290 321 361 400 

28 370 409 461 510 347 384 433 479 336 372 419 464 

32 483 534 602 666 454 502 565 626 439 486 547 606 

36 611 676 762 843 874 635 716 793 556 614 693 767 

40 754 834 940 1041 709 784 884 978 686 759 855 947 

44 - - - - 858 948 1069 1184 830 918 1035 1146 

48 - - - - 1021 1129 1272 1409 988 1092 1232 1364 

52 - - - - 1198 1325 1493 1654 1160 1282 1445 1601 

56 - - - - 1389 1536 1732 1918 1345 1487 1676 1856 

60 - - - - - - - - 1544 1707 1924 2131 

64 - - - - - - - - 1757 1942 2189 2425 

68 - - - - - - - - 1983 2192 2472 2737 

72 - - - - - - - - 2223 2458 2771 3069 

76 - - - - - - - - 2477 2739 3088 3419 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʥʘ 8%. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʩʣʽʜ 

ʟʤʝʥʰʠʪʠ ʥʘ 3%. 
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ʊʘʙʣʠʮʷ 2. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʢʅ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟ ʚʦʣʦʢʥʠʩʪʠʤ 

ʩʝʨʜʝʯʥʠʢʦʤ (ʥʝʧʘʨʘʣʝʣʴʥʦ ʟʚʠʪʽ ʟ 6 ʩʪʘʣʢʘʤʠ) 
ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʘʥʘʪʘ 

   

ʂʦʥʩʪʨʫʢʮʽʷ 

ʩʪʘʣʢʠ ʽ ʪʠʧ 

ʟʚʠʚʢʠ 

1 + 6+12+18+24 ɺʦʣʦʢʥʠʩʪʠʡ ʩʝʨʜʝʯʥʠʢ + 9 + 

15 

ɺʦʣʦʢʥʠʩʪʠʡ ʩʝʨʜʝʯʥʠʢ + 12 

+ 18 

ʆʜʠʥʘʨʥʘ ʆʜʠʥʘʨʥʘ ʆʜʠʥʘʨʥʘ 

ɼʽʘʤʝʪʨ 

ʢʘʥʘʪʫ, ʤʤ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, 

ʅ/ʤʤ2 

1420 1570 1770 1960 1420 1570 1770 1960 1420 1570 1770 1960 

10 - - - - 39,8 44,0 49,6 54,9 - - - - 

11 - - - - 48,1 53,2 60,0 66,4 - - - - 

12 - - - - 57,3 63,3 71,4 79,0 - - - - 

13 - - - - 67,2 74,3 83,8 92,7 61,0 67,4 76,0 84,1 

14 - - - - 77,9 86,2 97,1 108 70,7 78,2 88,1 97,6 

16 - - - - 102 113 127 140 92,3 102 115 122 

18 - - - - 129 142 161 178 117 129 146 161 

20 165 182 205 227 159 176 198 220 144 160 180 199 

22 199 220 248 275 192 213 240 266 175 193 218 241 

24 237 262 296 327 229 253 285 316 208 230 259 287 

26 278 308 347 384 269 297 335 371 244 270 304 337 

28 323 357 402 446 312 345 389 430 283 313 352 390 

32 422 466 526 582 407 450 507 562 369 408 460 510 

36 534 590 665 737 515 570 642 711 467 517 583 645 

40 659 720 821 909 636 703 793 878 577 638 719 797 

44 797 881 994 1100 770 851 959 1062 698 772 870 964 

48 949 1049 1183 1310 916 1013 1142 1264 831 919 1036 1147 

52 1114 1231 1388 1537 1075 1189 1340 1484 975 1078 1213 1346 

56 1291 1428 1610 1783 1247 1379 1554 1721 1131 1251 1410 1561 

60 1482 1639 1848 2046 1431 1583 1784 1976 1298 1436 1618 1792 

64 1687 1865 2102 2328 1629 1801 2030 2248 1477 1633 1841 2039 

68 1904 2105 2373 2628 - - - - 1668 1844 2079 2302 

72 2135 2360 2661 2947 - - - - 1870 2067 2331 2581 

76 2379 2630 2965 3283 - - - - 2083 2303 2597 2876 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʥʘ 8%. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʩʣʽʜ  

ʟʤʝʥʰʠʪʠ ʥʘ 3%. 
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ʊʘʙʣʠʮʷ 3. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʢʅ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟ ʚʦʣʦʢʥʠʩʪʠʤ 

ʩʝʨʜʝʯʥʠʢʦʤ (ʢʘʥʘʪʠ ʪʠʧʫ Warrington ʽ Warrington-Seale ʟ 6 ʩʪʘʣʢʘʤʠ) 
ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʘʥʘʪʘ 

   

ʂʦʥʩʪʨʫʢʮʽʷ 

ʩʪʘʣʢʠ ʽ ʪʠʧ 

ʟʚʠʚʢʠ 

1 + 6 + (6+ 6) ʂʦʥʩʪʨʫʢʮʽʷ ʪʠʧʫ 1 + n + (n + n) + 2n 1 + 6 + 9 + (9 + 9) + 10 

n = 5 n = 6 n = 7 n = 8 

Warrington (ʪʠʧ W/ʃɼ-ʈ) 

ʇʘʨʘʣʝʣʴʥʘ 

Warrington-Seale (ʪʠʧ WS/ʃɼ-ʈʆ) 

ʇʘʨʘʣʝʣʴʥʘ 

Warrington-Seale (ʪʠʧ 

WS/ʃɼ-ʈʆ) 

ʇʘʨʘʣʝʣʴʥʘ 

ɼʽʘʤʝʪʨ 

ʢʘʥʘʪʫ, ʤʤ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʅ/ʤʤ2 ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

1420 1570 1770 1960 1420 1570 1770 1960 1420 1570 1770 1960 

10 - - - - 46,9 51,8 58,4 64,7 - - - - 

11 - - - - 56,7 62,7 70,7 78,3 - - - - 

12 67,7 74,8 84,4 93,4 67,5 74,6 84,1 93,1 - - - - 

13 79,4 87,8 99,0 110 79,2 87,6 98,7 109 - - - - 

14 92,1 102 115 127 91,8 102 114 127 - - - - 

16 120 133 150 166 120 133 150 166 - - - - 

18 152 168 190 210 152 168 189 210 - - - - 

20 188 208 234 260 187 207 234 259 169 187 211 234 

22 227 252 284 314 227 251 283 313 205 226 255 283 

24 271 299 337 374 270 298 336 373 244 269 304 336 

26 318 351 396 439 317 350 395 437 286 316 357 395 

28 368 407 459 509 367 406 458 507 332 367 414 458 

32 481 532 600 664 480 531 598 662 433 479 540 598 

36 609 673 759 841 607 671 757 838 548 606 684 757 

40 752 831 937 1038 750 829 935 1035 677 749 844 935 

44 910 1006 1134 1256 907 1003 1131 1252 819 906 1021 1131 

48 1083 1197 1350 1495 1080 1194 1346 1490 975 1078 1215 1346 

52 - - - - 1267 1401 1579 1749 1144 1265 1426 1579 

56 - - - - 1470 1625 1832 2028 1327 1467 1654 1832 

60 - - - - 1687 1865 2103 2328 1523 1684 1899 2103 

64 - - - - 1919 2122 2392 2649 1733 1916 2160 2392 

68 - - - - - - - - - - - - 

72 - - - - - - - - - - - - 

76 - - - - - - - - - - - - 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ 

ʥʘ 8%. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʩʣʽʜ ʟʤʝʥʰʠʪʠ ʥʘ 3%. 
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ʊʘʙʣʠʮʷ 4. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʢʅ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟ ʚʦʣʦʢʥʠʩʪʠʤ 

ʩʝʨʜʝʯʥʠʢʦʤ (ʢʘʥʘʪʠ ʪʠʧʫ Seale ʟ 6 ʩʪʘʣʢʘʤʠ) 
ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʘʥʘʪʘ 

 
  

ʂʦʥʩʪʨʫʢʮʽʷ 

ʩʪʘʣʢʠ ʽ ʪʠʧ 

ʟʚʠʚʢʠ 

1 + 9 + 9  1 + (6 + 6) + 12 1 + 6 + 9 + 9 1 + 6 + 15 + 15 

Seale (ʪʠʧ S/ʃɼ-ʆ)* 

ʇʘʨʘʣʝʣʴʥʘ 

Seale (ʪʠʧ S/ʃɼ-ʆ) 

ʇʘʨʘʣʝʣʴʥʘ 

Seale (ʪʠʧ S/ʃɼ-ʆ) 

ʇʘʨʘʣʝʣʴʥʘ 

ɼʽʘʤʝʪʨ 

ʢʘʥʘʪʫ, ʤʤ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʅ/ʤʤ2 ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

1420 1570 1770 1960 1420 1570 1770 1960 1420 1570 1770 1960 

10 47,0 52,0 58,6 64,9 - - - - - - - - 

11 56,9 62,9 70,9 78,5 - - - - - - - - 

12 67,7 74,8 84,4 93,4 - - - - - - - - 

13 79,4 87,8 99,0 110 - - - - - - - - 

14 62,1 102 115 127 - - - - - - - - 

16 120 133 150 166 - - - - - - - - 

18 152 168 190 210 148 164 185 204 - - - - 

20 188 208 234 260 183 202 228 252 - - - - 

22 227 252 284 314 221 245 276 305 - - - - 

24 271 299 337 374 263 291 328 364 268 297 334 370 

26 318 351 396 439 309 342 385 427 315 348 392 435 

28 368 407 459 509 358 396 447 495 365 404 455 504 

32 481 532 600 664 468 518 584 646 477 527 594 658 

36 609 673 759 841 593 655 739 818 604 667 752 833 

40 752 831 937 1038 732 809 912 1010 745 824 929 1029 

44 - - - - 885 979 1103 1222 902 997 1124 1245 

48 - - - - 1053 1165 1313 1454 1073 1186 1338 1481 

52 - - - - 1236 1367 1541 1707 1259 1392 1570 1738 

56 - - - - - - - - 1461 1615 1821 2036 

60 - - - - - - - - 1677 1854 2090 2314 

64 - - - - - - - - 1908 2109 2378 2633 

68 - - - - - - - - - - - - 

72 - - - - - - - - - - - - 

76 - - - - - - - - - - - - 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʥʘ 8%. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʩʣʽʜ  

ʟʤʝʥʰʠʪʠ ʥʘ 3%. 

* ʄʽʥʽʤʘʣʴʥʝ ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢ ʟʘʟʥʘʯʝʥʦ, ʚʽʜʧʦʚʽʜʘʻ ʢʘʥʘʪʘʤ 6x19 ʪʠʧʫ Seale.  

**ɼʣʷ ʢʘʥʘʪʽʚ 6x19F ʪʠʧʫ Seal Filler, ʷʢʽ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 6x25 Filler, ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʩʣʽʜ ʟʙʽʣʴʰʠʪʠ ʥʘ 2%. 

 

6ʭ19F** 
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ʊʘʙʣʠʮʷ 5. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʢʅ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʘʥʘʪʽʚ ʟ ʚʦʣʦʢʥʠʩʪʠʤ 

ʩʝʨʜʝʯʥʠʢʦʤ (ʢʘʥʘʪʠ ʟ 8 ʩʪʘʣʢʘʤʠ ʽ ʢʘʥʘʪʠ, ʩʪʽʡʢʽ ʜʦ ʦʙʝʨʪʘʥʥʷ (ʱʦ ʥʝ ʢʨʫʪʷʪʴʩʷ)). 
ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʘʥʘʪʘ 

  
 

ʂʦʥʩʪʨʫʢʮʽʷ 

ʩʪʘʣʢʠ ʽ ʪʠʧ 

ʟʚʠʚʢʠ 

1 + 9 + 9  1 + (6 + 6F) + 12 1 + 6  1 + 6 

Seale*(ʪʠʧ S/ʃɼ-ʆ) 

ʇʘʨʘʣʝʣʴʥʘ 

ʆʜʠʥʘʨʥʘ ʆʜʠʥʘʨʥʘ 

ɼʽʘʤʝʪʨ 

ʢʘʥʘʪʫ, ʤʤ 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ, ʅ/ʤʤ2 ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʨʠʚ, ʅ/ʤʤ2 

1420 1570 1770 1960 1420 1570 1770 1960 1420 1570 1770 1960 

10 41,6 46,0 51,9 57,4 46,6 51,5 58,1 64,3 - - - - 

11 50,3 55,7 62,8 69,5 56,4 62,3 70,2 77,8 - - - - 

12 59,9 66,2 74,7 82,7 67,1 74,2 83,6 92,6 - - - - 

13 70,3 77,7 87,6 97,1 78,7 87,0 98,1 109 - - - - 

14 81,5 90,2 102 113 91,3 101 114 126 - - - - 

16 107 118 133 147 119 132 149 165 116 128 144 160 

18 135 149 168 186 151 167 188 208 146 162 182 202 

20 166 184 207 230 186 206 232 257 181 200 225 249 

22 201 223 251 278 225 249 281 311 219 242 272 302 

24 240 265 299 331 268 297 334 370 260 288 324 359 

26 281 311 351 388 315 348 392 435 305 337 380 421 

28 326 361 407 450 365 404 455 504 354 391 441 489 

32 426 471 531 588 447 527 594 658 462 511 576 638 

36 539 596 672 744 604 667 752 833 585 647 729 808 

40 - - - - 745 824 929 1029 722 799 901 997 

44 - - - - 902 997 1124 1245 874 967 1090 1207 

48 - - - - 1073 1186 1338 1481 1040 1150 1297 1436 

52 - - - - 1259 1392 1570 1738 1221 1350 1522 1685 

56 - - - - - - - - 1416 1566 1765 1955 

60 - - - - - - - - 1626 1797 2026 2244 

64 - - - - - - - - 1850 2045 2305 2553 

68 - - - - - - - - 2088 2309 2603 2882 

72 - - - - - - - - 2341 2588 2918 3231 

76 - - - - - - - - 2608 2884 3251 3600 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʤʝʪʘʣʝʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʨʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʪʘʙʣʠʮʽ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʥʘ 8%. ɼʣʷ ʢʘʥʘʪʽʚ ʟ ʧʣʘʩʪʠʯʥʦ ʦʙʪʠʩʥʫʪʠʤʠ ʩʪʘʣʢʘʤʠ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʩʣʽʜ  

ʟʤʝʥʰʠʪʠ ʥʘ 3%. 

* ʄʽʥʽʤʘʣʴʥʝ ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢ ʟʘʟʥʘʯʝʥʦ, ʚʽʜʧʦʚʽʜʘʻ ʢʘʥʘʪʘʤ 8x19 ʪʠʧʫ Seale.  

ɼʣʷ ʢʘʥʘʪʽʚ 8x19F ʪʠʧʫ Seal Filler, ʷʢʽ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 8x25 Filler, ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʩʣʽʜ ʟʙʽʣʴʰʠʪʠ ʥʘ 2%. 

ʇʽʜʨʦʟʜʽʣ 3.16. ʊʝʢʩʪ ʧʫʥʢʪʫ 3.16.1.1. ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.16.1.1 ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ 

ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʧʨʦʢʘʪʥʠʭ ʚʠʨʦʙʽʚ ʟ ʘʫʩʪʝʥʽʪʥʠʭ ʪʘ ʜʫʧʣʝʢʩʥʠʭ ʩʪʘʣʝʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʤʦʨʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢʦʛʦ ʷʢ ʚʘʥʪʘʞʥʽ ʮʠʩʪʝʨʥʠ, ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʩʫʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʜʣʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʩʢʨʘʧʣʝʥʠʭ ʛʘʟʽʚ. 

.1 ɸʫʩʪʝʥʽʪʥʽ ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ, ʜʝ ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʥʠʞʯʘ 

ʟʘ -165 ÁC. 

.2 ɸʫʩʪʝʥʽʪʥʽ ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʪʘʢʦʞ ʧʨʠʜʘʪʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʽ ʜʣʷ 

ʪʘʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ, ʢʨʽʤ ʚʠʤʦʛ 3.16.1.1.5, ʤʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ 0,2 ʽ 1,0 ʚʽʜʩʦʪʢʘ ʛʨʘʥʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

.3 ɼʫʧʣʝʢʩʥʽ ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ, ʜʝ ʥʘʡʥʠʞʯʘ ʨʦʟʨʘʭʫʥʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʥʠʞʯʘ ʟʘ -20Áʉ. 

.4 ɼʫʧʣʝʢʩʥʽ ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʪʘʢʦʞ ʧʨʠʜʘʪʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 300 ÁC, ʽ ʜʣʷ 

ʪʘʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ, ʢʨʽʤ ʚʠʤʦʛ 3.16.1.1.5, ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ 0,2 ʚʽʜʩʦʪʢʘ ʛʨʘʥʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

.5 ʗʢʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʪʘʣʽ, ʜʣʷ ʨʦʟʛʣʷʜʫ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʦʜʘʥʽ ʜʝʪʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʟʥʘʯʝʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʤʝʭʘʥʽʯʥʽ 

34ʭ7 ʘʙʦ 36ʭ7 
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ʚʣʘʩʪʠʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʜʣʷ ʘʫʩʪʝʥʽʪʥʠʭ ʤʘʨʦʢ ʷʢ 0,2, ʪʘʢ ʽ 1,0 ʚʽʜʩʦʪʢʘ ʛʨʘʥʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

.6 ʂʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ (ʟʘʭʠʩʥʽ ʧʦʢʨʠʪʪʷ) ʚʽʜ ʢʦʨʦʟʽʾ 

ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʪʘʥʢʽʚ ʥʘʬʪʦʥʘʣʠʚʥʠʭ ʩʫʜʝʥ, ʟʘʟʥʘʯʝʥʠʭ ʚ 1.2.5.3 ʯʘʩʪʠʥʠ ɯɯ çʂʦʨʧʫʩè, ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʠ ʨʝʟʦʣʶʮʽʾ MSC.289(87) ʟ MSC.1/Circ.1478.è; 

ʪʘʙʣʠʮʷ 3.16.1.1 ʋʤʦʚʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ 

ʩʪʨʫʢʪʫʨʠ ʘʥʫʣʶʻʪʴʩʷ; 

ʪʘʙʣʠʮʷ 3.16.1.5-1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: 

çʊʘʙʣʠʮʷ 3.16.1.5-1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 

ʄʘʨʢʘ ʩʪʘʣʽ ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ [%] 

ʇʦʟʥʘʯʝʥʥʷ1 AISI2 C, 

ʤʘʢʩ 

Si, 

ʤʘʢʩ 

Mn, 

ʤʘʢʩ 

ʈ, 

ʤʘʢʩ 

S, 

ʤʘʢʩ 

Cr, ʤʘʢʩ Ni, 

ʤʘʢʩ 

Mo, 

ʤʘʢʩ 

ɯʥʰʠ 

ɸʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ 

X2CrNi19-11 304L 
0,030 1,0 2,0 0,045 0,015 18,0ï20,0 10,0ï

12,0 
ï NÒ0,11 

X2CrNiMo17-12-2 316L 
0,030 1,0 2,0 0,045 0,015 16,5-18,5 10-13 

2,0-

2,5 
NÒ0,11 

X2CrNiMo17-3-3 316LN 
0,030 1,0 2,0 0,045 0,015 16,5-18,5 11-14 

2,0-

2,5 
0,12ÒNÒ0,22 

X2CrNiMo18-5-4 317L 
0,030 1,0 2,0 0,045 0,015 17,5-19,5 13-16 

3,0-

4,0 
NÒ0,11 

- 
317LN 

0,030 1,0 2,0 0,045 0,015 18-20 12,5-

15,0 

3,0-

4,0 
0,14ÒNÒ0,22 

X6CrNiTi18-10 321 0,08 1,0 2,0 0,045 0,015 17-19 9-12 - 5xCÒTiÒ0,70 

X6CrNiNb18-10 347 0,08 1,0 2,0 0,045 0,015 17-19 9-12 - 10xCÒNbÒ1,0 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ (duplex) ʩʪʘʣʽ 

X2CrNiMoN22-5-3 S31803 0,030 1,0 2,0 0,035 0,015 21-23 4,5-6,5 2,5-

3,5 

0,10ÒNÒ22 

X2CrNiMoN25-7-4 S32750 0,030 1,0 2,0 0,035 0,015 24-26 6-8 3,0-

4,5 

0,24ÒNÒ0,35 

1ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN 10088-1 
2ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ AISIè. 

ɺ ʪʨʝʪʴʦʤʫ ʘʙʟʘʮʽ ʧʫʥʢʪʫ 3.16.1.5 ʚʠʨʘʟ çʚʠʤʦʛʘʤ ʪʘʙʣ. 3.16.1.5-1 ʪʘ 3.16.1.5-2è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: 

çʚʠʤʦʛʘʤ ʪʘʙʣ. 3.16.1.5-1.è; 

ʪʘʙʣʠʮʷ 3.16.1.5-2 ʘʥʫʣʶʻʪʴʩʷ; 

ʪʘʙʣʠʮʷ 3.16.1.8.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: 

ʊʘʙʣʠʮʷ 3.16.1.8.1 ɺʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ 
ɸʫʩʪʥʽʪʥʽ ʩʪʘʣʽ 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʪʽʪʥʽ 

(duplex) ʩʪʘʣʽ 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ 20Áʉ: 

ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ, Rm + + 

ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ, Rp0,2 + + 

ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ, ɸ5 + + 

ʚʽʜʥʦʩʥʝ ʟʚʫʞʝʥʥʷ, Z + + 

ʊʝ ʩʘʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʝʢʩʧʣʫʘʪʘʮʽʾ +1 +1 

ʋʜʘʨʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ +20Áʉ, KCV +20Ü + + 

ʋʜʘʨʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ ʤʽʥʫʩʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, KCV +1 +1 

ʈʦʙʦʪʘ ʫʜʘʨʫ ʧʨʠ ʤʽʥʫʩʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, KV  ï + 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʤʽʞʢʨʠʩʪʘʣʽʪʥʦʾ ʢʦʨʦʟʽʾ + + 

ʂʦʥʪʨʦʣʴ ʤʘʢʨʦʩʪʨʫʢʪʫʨʠ + + 

ʂʦʥʪʨʦʣʴ a-ʬʘʟʠ ï ï 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ 
ɸʫʩʪʥʽʪʥʽ ʩʪʘʣʽ 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʪʽʪʥʽ 

(duplex) ʩʪʘʣʽ 

ʂʦʥʪʨʦʣʴ ʚʝʣʠʯʠʥʠ ʟʝʨʥʘ ï +1 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ +1 +1 

ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ +1 +1 

ʂʦʥʪʨʦʣʴ ʚʤʽʩʪʫ ʥʝʤʝʪʘʣʝʚʠʭ ʚʢʨʘʧʣʝʥʴ +1 +1 

ɺʠʟʥʘʯʝʥʥʷ ʘʙʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʭʢʦʩʪʽ +1 ï 
1ʇʨʠ ʫʢʘʟʘʥʽ ʚ ʧʦʛʦʜʞʝʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʪʘʙʣʠʮʷ 3.16.2.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: 

ʊʘʙʣʠʮʷ 3.16.2.2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʢʘʪʫ ʽʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 
ʄʘʨʢʘ ʩʪʘʣʽ 

ɺʠʜ 

ʧʨʦʜʫʢʮʽʾ1 

ʊʦʚʱʠʥ

ʘ, 

ʤʘʢʩ., 

ʤʤ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʫʜʘʨ ʜʣʷ ʪʦʚʱʠʥ ὸ
ρπ̍̍ 

ʇʦʟʥʘʯʝʥʥʷ AISI RP 0,2, 

ʤʽʥ 

(ʄʇʘ) 

RP, 1,0 

ʤʽʥ 

(ʄʇʘ) 

Rm  ʤʽʥ 

(ʄʇʘ) 

ɸ 

ʤʽʥ 

(%) 

t 

(ÁC) 

 

KVL2 

(ɼʞ) 

ʤʽʥ 

KVT2 

(ɼʞ) 

ʤʽʥ 

ɸʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ 

ʍ2ʉrNi19-11 304L 

ʉ 8 220 250 
520õ700 

45 

-196 

- - 

H 13,5 200 240 
100 60 

P 75 200 240 500õ700 

ʍ2ʉrNiMo17-12-2 316L 

ʉ 8 240 270 
530õ680 40 

- - 

H 13,5 220 260 
100 60 

P 75 220 260 520õ670 45 

X2CrNiMo17-13-2 316L

N 

ʉ 8 300 330 

580õ780 
35 

- - 

H 13,5 280 320 
100 60 

P 75 280 320 40 

X2CrNiMo18-15-4 317L ʉ 8 240 270 
550õ700 35 

- - 

H 13,5 220 260 
100 60 

P 75 220 260 520õ720 40 

- 317L

N 

P 50 300 340 520õ720 40 41 27 

X6CrNiTi18-10 321 ʉ 8 220 250 
520õ720 

40 

- - 

H 13,5 200 240 
100 60 

P 75 200 240 500õ700 

X6CrNiNb18-10 347 ʉ 8 220 250 
520õ720 

40 

- - 

H 13,5 200 240 
100 60 

P 75 200 240 500õ700 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ (duplex) ʩʪʘʣʽ 

X2CrNiMoN22-5-3 S318

03 

ʉ 8 500 - 
700õ950 

20 

+20 

- - 

H 13,5 460 - 25 
100 60 

P 75 460 - 640õ840 25 

X2CrNiMoN25-7-4 S327

50 

ʉ 8 550 - 
750õ1000 

20 

- - 

H 13,5 530 - 
100 60 

P 75 530 - 730õ930 

1ʉ  - ʰʪʘʙʘ ʭʦʣʦʜʥʦʢʘʪʘʥʘ; H ï ʰʪʘʙʘ ʛʘʨʷʯʝʢʘʪʘʥʘ; ʈ ï ʣʠʩʪ ʛʘʨʷʯʝʢʘʪʘʥʠʡ. 
2KVL ï ʚʝʣʠʯʠʥʘ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʨʘʟʢʘ; KVT ï ʚʝʣʠʯʠʥʘ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʨʘʟʢʘ. 
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ʄʘʨʢʘ ʩʪʘʣʽ 

ɺʠʜ 

ʧʨʦʜʫʢʮʽʾ1 

ʊʦʚʱʠʥ

ʘ, 

ʤʘʢʩ., 

ʤʤ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʫʜʘʨ ʜʣʷ ʪʦʚʱʠʥ ὸ
ρπ̍̍ 

ʇʦʟʥʘʯʝʥʥʷ AISI RP 0,2, 

ʤʽʥ 

(ʄʇʘ) 

RP, 1,0 

ʤʽʥ 

(ʄʇʘ) 

Rm  ʤʽʥ 

(ʄʇʘ) 

ɸ 

ʤʽʥ 

(%) 

t 

(ÁC) 

 

KVL2 

(ɼʞ) 

ʤʽʥ 

KVT2 

(ɼʞ) 

ʤʽʥ 

RP0,2 ï ʛʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ, ʄʇʘ; 

Rm ï ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ, ʄʇʘ; 

ɸ ï ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ, %. 

ʪʝʢʩʪ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 3.16.3.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʢʦʚʦʢ ʽ ʰʪʘʤʧʦʚʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʛʽʨʰʠʤʠ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.16.2.2.è; ʚ ʪʝʢʩʪʽ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ 

ʚʠʨʘʟ çʋ ʥʘʚʝʜʝʥʠʭ ʪʘʙʣʠʮʷʭè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.16.2.2è; 

ʪʘʙʣʠʮʽ 3.16.3.2-1 ʽ 3.16.3.2-2 ʚʠʜʘʣʷʶʪʴʩʷ. 

ʪʝʢʩʪ ʧʫʥʢʪʫ 3.16.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.16.4 ʊʨʫʙʠ 

3.16.4.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

.1 ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʘʫʩʪʝʥʽʪʥʠʭ ʪʘ ʘʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʠʭ (ʜʫʧʣʝʢʩʥʠʭ) ʪʨʫʙ 

ʽʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʩʫʜʝʥ. 

.2 ʂʦʚʘʥʽ ʚʠʨʦʙʠ ʟ ʘʫʩʪʝʥʽʪʥʦʾ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ, ʜʝ ʨʦʙʦʯʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʥʠʞʯʘ ʟʘ -165 ÁC. 

.3 ɸʫʩʪʝʥʽʪʥʽ ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ, ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʜʘʥʘ ʥʘ ʨʦʟʛʣʷʜ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ. 

.4 ɸʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ (ʜʫʧʣʝʢʩʥʽ) ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ, ʜʝ 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʥʠʞʯʘ ʟʘ -20 ÁC. 

3.16.4.2 ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

.1 ʊʨʫʙʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʙʝʟʰʦʚʥʠʤ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ. 

.2 ɿʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ, ʟ ʜʦʜʘʚʘʥʥʷʤ ʘʙʦ ʙʝʟ ʜʦʜʘʚʘʥʥʷ 

ʧʨʠʩʘʜʢʦʚʦʛʦ ʤʝʪʘʣʫ. 

.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʚʰʦʚʠʭ ʟʨʘʟʢʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ 3.16.4.2 

çʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʨʫʙ ʽʟ ʘʫʩʪʝʥʽʪʥʠʭ ʪʘ ʘʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʠʭ (ʜʫʧʣʝʢʩʥʠʭ) ʩʪʘʣʝʡè. 

3.16.4.3 ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 

.1 ʊʨʫʙʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚʠʥʥʽ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚʠʨʦʙʥʠʢʦʤ ʫ ʩʪʘʥʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ. 

.2 ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʙʝʟʰʦʚʥʽ ʪʨʫʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʛʘʨʪʫʚʘʥʥʶ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʛʘʨʷʯʦʾ ʬʦʨʤʦʚʢʠ, ʧʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʫʙ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʠʞʯʦʶ ʟʘ ʟʘʟʥʘʯʝʥʫ ʤʽʥʽʤʘʣʴʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

3.16.4.4 ɺʠʧʨʦʙʫʚʘʥʥʷ 

.1 ʋʩʽ ʪʨʫʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʨʪʽʷʤʠ ʽ ʫ ʩʪʘʥʽ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.4 ʏʘʩʪʠʥʠ ʍɯɯɯ 

çʄʘʪʝʨʽʘʣʠè ʮʠʭ ʇʨʘʚʠʣ. 

ɺʝʣʠʯʠʥʘ ʧʘʨʪʽʾ ʪʨʫʙ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

- ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʽ ʪʨʫʙ 76ʤʤ ʽ ʤʝʥʰʝ ï 300ʰʪ; 

- ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʽ ʙʽʣʴʰʝ 76ʤʤ ï 200ʰʪ. 

ʇʨʦʙʠ ʜʦʙʠʨʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʥʝ ʤʝʥʰʝ ʥʽʞ ʚʽʜ ʜʚʦʭ ʪʨʫʙ ʚʽʜ ʧʘʨʪʽʾ. 

ʗʢʱʦ ʽʥʰʝ ʥʝ ʦʙʫʤʦʚʣʝʥʝ ʈʝʛʽʩʪʨʦʤ ʘʙʦ ʩʪʘʥʜʘʨʪʘʤʠ, ʪʦ ʚʽʜ ʢʦʞʥʦʾ ʧʨʦʙʠ ʚʽʜʙʠʨʘʶʪʴʩʷ ʟʨʘʟʢʠ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ: 

- ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ï 1 ʟʨʘʟʦʢ; 

- ʥʘ ʩʧʣʶʱʝʥʥʷ ʘʙʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʢʽʣʝʮʴ ï 1 ʟʨʘʟʦʢ; 
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- ʥʘ ʨʦʟʜʘʚʘʥʥʷ ï 1 ʟʨʘʟʦʢ; 

ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʤʽʞʢʨʠʩʪʘʣʽʪʥʦʾ ʢʦʨʦʟʽʾ ʪʨʫʙ ʽʟ ʩʪʘʣʽ ʘʫʩʪʝʥʽʪʥʦʛʦ ʢʣʘʩʫ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ (ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʰʪʫʢ), ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʪʨʫʙ ʘʫʩʪʝʥʽʪʥʦ-

ʬʝʨʠʪʥʦʛʦ ʢʣʘʩʫ ï ʜʚʘ ʢʦʤʧʣʝʢʪʠ ʟʨʘʟʢʽʚ (ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ ʟʨʘʟʢʽʚ), ʦʜʠʥ ʽʟ ʷʢʠʭ ʢʦʥʪʨʦʣʴʥʠʡ; 

- ʢʦʥʪʨʦʣʶ ʛʽʜʨʘʚʣʯ̔ʥʠʤ ʪʠʩʢʦʤ ʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʧʽʜʜʘʶʪʴ ʢʦʞʥʫ ʪʨʫʙʫ. 

.2 ʂʦʞʥʘ ʪʨʫʙʘ, ʦʙʨʘʥʘ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʜʘʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʪʘ 

ʩʧʣʶʱʝʥʥʷ ʘʙʦ ʟʛʠʥʘʥʥʷ, ʘ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʩʪʘʥʦʚʠʪʴ 6 ʤʤ ʘʙʦ ʙʽʣʴʰʝ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨʥʫ ʚ'ʷʟʢʽʩʪʴ ʟʘ ʤʝʪʦʜʦʤ ʐʘʨʧʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʠʧʨʦʙʫʚʘʥʥʷ, 

ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.16.4.4 çʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʮʽʣʝʡ ʧʨʠʡʤʘʥʥʷè. 

.3 ʈʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʤʦʛʘʤ, ʥʘʚʝʜʝʥʠʤ ʫ 

ʪʘʙʣʠʮʽ 3.16.4.4 çʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʮʽʣʝʡ ʧʨʠʡʤʘʥʥʷè. 

ʊʘʙʣʠʮʷ 3.16.4.2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʨʫʙ ʽʟ ʘʫʩʪʝʥʽʪʥʠʭ ʪʘ ʘʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʠʭ 

(ʜʫʧʣʝʢʩʥʠʭ) ʩʪʘʣʝʡ 

ʄʘʨʢʘ ʩʪʘʣʽ ʂʘʪʝʛ

ʦʨʽʷ 

ʤʽʮʥ

ʦʩʪʽ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ, % 

ʇʦʟʥʘʯʝʥʥʷ AISI ʉ 

ʤʘʢʩ. 

Si Mn P 

ʤʘʢʩ. 

S 

ʤʘʢʩ. 

Cr Mo Ni ɯʥʰʽ 

ɸʫʩʪʝʥʽʪʥʽ 

ʍ2ʉrNi19-11 304L 490 0,030 Ò1,0 Ò2,0 0,045 0,030 18,0-

20,0 

- 8,0-

12,0 

NÒ0,11 

ʍ2ʉrNiMo17-

12-2 
316L 490 0,030 Ò1,0 Ò2,0 0,045 0,030 16,0-

18,5 

2,0-

3,0 

10,0-

14,0 

- 

X2CrNiMo18-

15-4 
317 490 0,08 Ò1,0 Ò2,0 0,045 0,030 18,0-

20,0 

3,0-

4,0 

11-15 - 

X6CrNiTi18-10 321 510 0,08 Ò1,0 Ò2,0 0,045 0,030 17,0-

19,0 

- 9,0-

12,0 

Ti>5xCÒ0,70 

X6CrNiNb18-

10 
347 510 0,08 Ò1,0 Ò2,0 0,045 0,030 17,0-

19,0 

- 9,0-

12,0 

Nb>5xCÒ1,1 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ (ʜʫʧʣʝʢʩʥʽ) 

X2CrNiMoN22

-5-3 
UNS 

S318

03 

- 0,08 Ò1,0 Ò2,0 0,035 0,020 21,0-

23,0 

2,5-

3,5 

4,5-

6,5 

N 

0,08-0,22 

X2CrNiMoN25

-7-4 
UNS 

S327

50 

- 0,030 Ò0,80 Ò1,20 0,035 0,020 24,0-

26,0 

3,0-

5,0 

6,0-

8,0 

N 

0,24-0,032 

Cu Ò0,50 

ʊʘʙʣʠʮʷ 3.16.4.4 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʮʽʣʝʡ ʧʨʠʡʤʘʥʥʷ 
ʄʘʨʢʘ ʩʪʘʣʽ ʂʘʪʝʛʦ

ʨʽʷ 

ʤʽʮʥʦʩ

ʪʽ 

0,2% 

ʛʨʘʥʠʯ

ʥʝ 

ʥʘʧʨʫ

ʞʝʥʥʷ1 

ʅ/ʤʤ2 

1,0% 

ʛʨʘʥʽʯʥʝ 

ʥʘʧʨʫʞʝ

ʥʥʷ 

ʅ/ʤʤ2 

ʄʽʮʥʽʩʪʴ 

ʥʘ 

ʨʦʟʨʠʚ 

ʅ/ʤʤ2 

 

ʇʦʜʦʚʞʝ

ʥʥʷ ʥʘ 

Ὓ % 

ʤʽʥ. 

ʊʝʩʪ ʥʘ 

ʩʧʣʶʱʝ

ʥʥʷ, 

ʧʦʩʪʽʡʥʘ 

ʉ 

ɼʽʘʤʝʪʨ 

ʚʠʧʨʦʙʫ

ʚʘʥʥʷ ʥʘ 

ʟʛʠʥ 

ʬʦʨʤʠ 

ʋʜʘʨʥʘ 

ʚôʷʟʢʽʩʪʴ ʟʘ 

ʤʝʪʦʜʦʤ ʐʘʨʧʽ 

ʇʦʟʥʘʯʝʥʥʷ AISI ʊʝʤʧʝʨʘ

ʪʫʨʘ. 

ʚʠʧʨʦʙʫ

ʚʘʥʴ, Áʉ 

ʉʝʨʝ

ʜʥʷ 

ʝʥʝʨ

ʛʽʷ, 

ɼʞ 

ɸʫʩʪʝʥʽʪʥʽ 

ʍ2ʉrNi19-11 304L 490 175 205 490-690 30 0,09 3t 

-196 41 
ʍ2ʉrNiMo17

-12-2 
316L 490 185 215 490-690 30 0,09 3t 

X2CrNiMo18

-15-4 
317 490 185 205 490-690 30 0,09 3t 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  102 

 

X6CrNiTi18-

10 
321 510 195 235 510-710 30 0,09 3t 

X6CrNiNb18-

10 
347 510 205 2145 510-710 30 0,09 3t 

ɸʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʽ (ʜʫʧʣʝʢʩʥʽ) 

X2CrNiMoN2

2-5-3 
UNS 

S318

03 

- 450 - 620 25 9,09 3t 

-202 4 
X2CrNiMoN2

5-7-4 
UNS 

S327

50 

- 550 - 800 15 0,09 3t 

1ɿʘ ʚʠʥʷʪʢʦʤ ʤʘʨʦʢ ʜʫʧʣʝʢʩʥʠʭ ʥʝʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ, ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ 0,2 % ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ ʽ, 

ʷʢʱʦ ʽʥʰʝ ʥʝ ʧʦʛʦʜʞʝʥʦ, ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʚʽʨʮʽ ʰʣʷʭʦʤ ʚʠʧʨʦʙʫʚʘʥʴ. 

2ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨ ʟʘ ʤʝʪʦʜʦʤ ʐʘʨʧʽ ʟ V-ʧʦʜʽʙʥʠʤ ʥʘʜʨʽʟʦʤ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ, ʱʦ ʥʘ 5 ÁC 

ʥʠʞʯʘ ʟʘ ʧʨʦʝʢʪʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʘʙʦ -20 ÁC, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʟ ʥʠʭ ʥʠʞʯʘ. 

3.16.4.5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʢʦʨʦʟʽʶ 

.1 ɼʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʢʦʨʦʟʽʶ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʚʽʜʩʦʪʢʫ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʨʫʙ ʫ ʢʦʞʥʽʡ ʧʘʨʪʽʾ, 

ʘʣʝ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ ʦʜʥʽʡ ʪʨʫʙʽ. ɼʣʷ ʘʫʩʪʝʥʽʪʥʠʭ ʥʝʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ ʮʝ ʤʘʻ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʤʽʞʢʨʠʩʪʘʣʽʪʥʫ ʢʦʨʦʟʽʶ. ʜʣʷ ʘʫʩʪʝʥʽʪʥʦ-ʬʝʨʠʪʥʠʭ (ʜʫʧʣʝʢʩʥʠʭ) ʥʝʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ ï ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʪʦʯʢʦʚʫ ʢʦʨʦʟʽʶ. 

.2 ʇʽʩʣʷ ʚʠʪʨʠʤʢʠ (ʫ ʢʦʨʦʟʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ) ʟʨʘʟʢʠ ʟ ʧʦʚʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʽʜʜʘʥʽ ʚʠʧʨʦʙʫʚʘʥʥʶ ʥʘ ʩʧʣʶʱʝʥʥʷ. ɿʨʘʟʢʠ ʫ ʚʠʛʣʷʜʽ ʩʤʫʛ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʜʘʥʽ ʚʠʧʨʦʙʫʚʘʥʥʶ ʥʘ 

ʟʛʠʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʢʪʠʢ. 

3.16.4.6 ɿʙʽʨʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ 

.1 ɿʙʽʨʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʜʽʣʫ 3.16.4.2, 

3.16.4.3, 3.16.4.4, 3.16.4.5. 

.2 ɿʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ 

ʟʚʘʨʶʚʘʣʴʥʠʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʢʚʘʣʽʬʽʢʘʮʽʶ. 

.3 ɿʚʘʨʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʤʦʞʫʪʴ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚ ʟʚʘʨʝʥʦʤʫ ʩʪʘʥʽ ʙʝʟ ʧʦʜʘʣʴʰʦʾ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʟʘ 

ʫʤʦʚʠ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʘʜʦʚʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, 

ʚʢʣʶʯʘʶʯʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʽʞʢʨʠʩʪʘʣʽʯʥʦʾ ʢʦʨʦʟʽʾ (ʘʫʩʪʝʥʽʪʥʘ ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ) ʘʙʦ ʪʦʯʢʦʚʦʾ ʢʦʨʦʟʽʾ 

(ʜʫʧʣʝʢʩʥʘ ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ). 

.4 ʂʨʽʤ ʪʦʛʦ, ʩʪʠʢʦʚʽ ʟʚʘʨʥʽ ʰʚʠ ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ 5-ʚʽʜʩʦʪʢʦʚʦʤʫ ʨʘʜʽʦʛʨʘʬʽʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʜʣʷ 

ʪʨʫʙ ʢʣʘʩʫ I ʽ 2-ʚʽʜʩʦʪʢʦʚʦʤʫ ʜʣʷ ʪʨʫʙ ʢʣʘʩʫ II. 

.5 ɺʠʛʦʪʦʚʣʝʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʚ ʟʚʘʨʝʥʦʤʫ ʩʪʘʥʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʠʩʪʝʤ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʘʣʫʙʽ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʘʥʪʠʢʦʨʦʟʽʡʥʠʤ ʧʦʢʨʠʪʪʷʤ. 

3.16.4.7 ʉʝʨʪʠʬʽʢʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ 

ʂʦʞʝʥ ʩʝʨʪʠʬʽʢʘʪ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʠʧʫ ʪʘ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʫ ʚ 

ʨʦʟʜʽʣʽ 1.4.3 ʮʠʭ ʇʨʘʚʠʣ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʪʘ, ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʘʜʢʘʭ, 

ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʢʦʨʦʟʽʶ. ʗʢ ʤʽʥʽʤʫʤ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʚʤʽʩʪ 

ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.16.4.1.è; 

ʪʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ 3.19 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.19 ʉʊɸʃʔ ʂɸʊɽɻʆʈɯɰ ʄɯʎʅʆʉʊɯ Yʈ47 ɯ 

ʊʈɯʑʀʅʆʉʊɯʁʂɸ ʉʊɸʃʔ 

3.19.1 ʆʙʣʘʩʪʴ ʧʦʰʠʨʝʥʥʷ. 

3.19.1.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

3.19.1.1.1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʴ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 ʽ ʩʪʘʣʴ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʢʨʠʭʢʠʭ ʪʨʽʱʠʥ BCA (Brittle Crack Arrest), ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.1 ʯʘʩʪʠʥʠ II çʂʦʨʧʫʩè ʮʠʭ 

ʇʨʘʚʠʣ. 
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3.19.1.1.2 ʗʢʱʦ ʚ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʥʝ ʦʙʫʤʦʚʣʝʥʦ ʽʥʰʝ, ʩʪʘʣʴ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 3.2 ʮʽʻʾ 

ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 

3.19.1.2 ʉʪʘʣʴ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47. 

3.19.1.2.1 ʉʪʘʣʽ, ʧʦʟʥʘʯʝʥʽ ʷʢ YP47, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʘʣʝʡ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ ʧʣʠʥʥʦʩʪʽ 460 ʄʇʘ. 

3.19.1.2.2 ʉʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʧʦʟʜʦʚʞʥʽʭ ʝʣʝʤʝʥʪʘʭ ʢʦʨʧʫʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʨʘʡʦʥʽ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ (ʪʘʢʠʭ ʷʢ ʧʦʟʜʦʚʞʥʽ ʢʦʤʽʥʛʩʠ ʣʶʢʽʚ, ʨʝʙʨʘ 

ʞʦʨʩʪʢʦʩʪʽ ʽ ʧʨʠʣʷʛʘʶʯʽ ʧʦʟʜʦʚʞʥʽ ʚ'ʷʟʽ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʰʠʭ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʫʟʛʦʜʞʝʥʝ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

3.19.1.2.3 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʴ YP47 ʪʦʚʱʠʥʦʶ ʚʽʜ 50ʤʤ ʜʦ 100ʤʤ, 

ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʘʡʦʥʽ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ. ɺʠʤʦʛʠ ʜʦ ʩʪʘʣʽ YP47, ʱʦ 

ʚʠʭʦʜʠʪʴ ʟʘ ʟʘʟʥʘʯʝʥʽ ʤʝʞʽ ʧʦ ʪʦʚʱʠʥʽ, ʧʽʜʣʷʛʘʶʪʴ ʫʟʛʦʜʞʝʥʥʶ ʟ ʈʝʛʽʩʪʨʦʤ. 

3.19.1.3 ʉʪʘʣʴ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA. 

3.19.1.3.1 ʇʽʜ ʩʪʘʣʣʶ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA ʨʦʟʫʤʽʻʪʴʩʷ ʩʪʘʣʴ ʟ ʨʽʚʥʷʤʠ ʤʽʮʥʦʩʪʽ ɽʅ36 ʽ ɽʅ40 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ, ʘ ʪʘʢʦʞ YP47, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦ ʩʪʘʣʝʡ 

ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA. 

3.19.1.3.2 ɺʠʤʦʛʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʣʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA ʚʠʢʣʘʜʝʥʽ ʚ 3.1 ʯʘʩʪʠʥʽ II çʂʦʨʧʫʩè ʮʠʭ 

ʇʨʘʚʠʣ ʽ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʦʟʜʦʚʞʥʽ ʝʣʝʤʝʥʪʠ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʨʘʡʦʥʽ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ 

ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ, ʪʘʢʠʭ ʷʢ ʧʦʟʜʦʚʞʥʽ ʢʦʤʽʥʛʩʠ ʣʶʢʽʚ, ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ ʽ ʧʨʠʣʝʛʣʽ ʧʦʟʜʦʚʞʥʽ ʚ'ʷʟʽ. 

3.19.1.3.3 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʪʘʣʴ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA ʪʦʚʱʠʥʦʶ ʚʽʜ 50ʤʤ 

ʜʦ 100ʤʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.19.2.2.3-1. 

3.19.2 ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʪʨʽʱʠʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʽ ʜʦ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47. 

3.19.2.1 ʉʪʘʣʴ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 

3.19.2.1.1 ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ YP47 ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 3.19.2.1.1-1 õ 

3.19.2.1.1-3. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ 3.2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 

ʊʘʙʣʠʮʷ 3.19.2.1.1-1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʨʦʟʢʠʩʣʝʥʥʷ ʩʪʘʣʽ YP47 ʙʝʟ ʚʠʤʦʛ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ BCA 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ1 URYP47 

ʈʦʟʢʠʩʣʝʥʥʷ  ʉʧʦʢʽʡʥʘ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ % (ʢʦʚʰʦʚʘ ʧʨʦʙʘ)6, 7  

ʉmʘʭ 0,18 

ʄn 0,09 õ 2,0 

Sm̔ʘʭ 0,55 

ʈmʘʭ 0,02 

Smʘʭ 0,02 

ɸl (ʨʦʟʯʠʥʥʠʡ ʫ ʢʠʩʣʦʪʽ) mʽn 0,0151, 2 

Nb 0,02 õ 0,052, 3 

V 0,05 õ 0,102, 3 

ʊm̔ʘʭ 0,023 

ʉumʘʭ 0,35 

ʉrmʘʭ 0,25 

Nm̔ʘʭ 1,0 

ʄʦmʘʭ 0,08 

ʉʝʢʚ. mʘʭ4 0,49 

ʈʉʄ5 0,22 
1ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘʤʽʩʪʴ ʚʤʽʩʪʫ, ʨʦʟʯʠʥʥʦʛʦ ʚ ʢʠʩʣʦʪʽ. 

ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,020%.  
2 ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʘʣʶʤʽʥʽʡ, ʚʘʥʘʜʽʡ, ʥʽʦʙʽʡ ʘʙʦ ʽʥʰʽ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʦʜʨʽʙʥʶʶʪʴ ʟʝʨʥʦ, 

ʦʢʨʝʤʦ ʘʙʦ ʚ ʙʫʜʴ-̫ ʢʽʡ ʢʦʤʙʽʥʘʮʽʾ. 

ʗʢʱʦ ʟʘʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʧʦ ʦʢʨʝʤʦʩʪʽ, ʾʭʥʽʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʟʥʘʯʝʥʠʤ ʫ ʮʽʡ ʪʘʙʣʠʮʽ. 

ʗʢʱʦ ʝʣʝʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʩʪʘʣʽ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 
3 ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʥʽʦʙʽʶ, ʚʘʥʘʜʽʶ ʽ ʪʠʪʘʥʫ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,12%. 
4 ɿʥʘʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʉʝʢʚ (ʫ ʚʽʜʩʦʪʢʘʭ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʜʦʧʫʩʢ ʟʘ ʜʘʥʠʤʠ 

ʢʦʚʰʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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˞̆ ̋̃ ˞   
5 ɿʘʤʽʩʪʴ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʢʦʝʬʽʮʽʻʥʪ ʈʩʤ (ʫ ʚʽʜʩʦʪʢʘʭ), ʱʦ ʦʮʽʥʶʻ ʩʭʠʣʴʥʽʩʪʴ ʩʪʘʣʽ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὖ̒̍ ˞ σὄȢ  
6 ʗʢʱʦ ʚ ʩʪʘʣʽ ʧʨʠʩʫʪʥʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʦ ʧʨʘʢʪʠʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʥʘ 

ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʾʭʥʽʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʧʦʛʦʜʞʝʥʠʡ ʟ ʈʝʛʽʩʪʨʦʤ ʽ ʫʢʘʟʘʥʠʡ ʚ ʉʚʽʜʦʮʪʚʽ ʈʝʛʽʩʪʨʫ.  
7 ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʟʚʦʣʝʥʽ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

ʊʘʙʣʠʮʷ 3.19.2.1.1-2 ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ YP47 ʧʨʠ 

ʨʦʟʪʷʛʫʚʘʥʥʽ ʙʝʟ ʚʠʟʥʘʯʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ɺʉɸ 
ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ 

ɻʨʘʥʠʮʷ 

ʧʣʠʥʥʦʩʪʽ Rʝʅ, 
ʄʇʘ 

ʊʠʤʯʘʩʦʚʠʡ ʦʧʽʨ 

Rm, ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ ɸ5, %, 

ʤʽʥ 

ʊʝʨʤʦʤʝʭʘʥʽʯʥʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʧʨʦʢʘʪʢʘ  

(ʊʄʉʈ) 

URɽʅ47 

460 570 õ 720 17 

ʊʘʙʣʠʮʷ 3.19.2.1.1-3 ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ʪʘ ʫʜʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ YP47 ʙʝʟ ʚʠʟʥʘʯʝʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ɺʉɸ 
ʉʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ 

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʫʜʘʨʥʦʤʫ ʟʛʠʥʽ ʥʘ ʧʦʟʜʦʚʞʥʽʭ KVL 

ʟʨʘʟʢʘʭ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʫʜʘʨʫ, ɼʞ, ʤʽʥ 

50 < t Ò 70 70 < t Ò 85 85 < t Ò 100 

KVL KVL KVL 

ʊʝʨʤʦʤʝʭʘʥʽʯʥʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʧʨʦʢʘʪʢʘ  

(ʊʄʉʈ) 

URɽʅ47 -40 53 64 75 

ʇʨʠʤʽʪʢʠ ʜʦ ʪʘʙʣ. 3.19.2.1.1-2 ʽ ʪʘʙʣ. 3.19.2.1.1-3: 

1. ɼʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʣʽ YP47 ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ ʟʘʟʥʘʯʝʥʽ ʚ 3.19.2.2. 

2. ɯʥʰʽ ʫʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʦʢʨʝʤʦʤʫ ʨʦʟʛʣʷʜʫ ʈʝʛʽʩʪʨʦʤ. 

3.  t ï ʪʦʚʱʠʥʘ, ʤʤ. 

3.19.2.2 ʉʪʘʣʴ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA. 

3.19.2.2.1 ʉʪʘʣʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ BCA ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʩʪʘʣʝʚʽ ʣʠʩʪʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʢʨʠʭʢʠʭ ʪʨʽʱʠʥ, ʚʠʟʥʘʯʝʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚôʷʟʢʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ 

ʛʘʣʴʤʫʚʘʥʥʽ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʂca, ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʠ ʟʫʧʠʥʢʠ ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ (CAT). 

3.19.2.2.2 ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʡ ʤʽʮʥʦʩʪʽ ɽʅ36 ʽ ɽʅ40, 

ʟʘʟʥʘʯʝʥʠʭ ʫ 3.2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ, ʽ ʚ ʪʘʙʣ. 3.19.2.1.1-2 ʪʘ ʪʘʙʣ. 3.19.2.1.1-3 ʜʦ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʣʽ YP47, ʩʪʘʣʴ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ 

ʪʘʙʣ.3.19.2.2.3-1 ʽ ʪʘʙʣ.3.19.2.2.3-2. 

3.19.2.2.3 ʂʨʠʪʝʨʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 3.19.2.2.3-1, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʮʽʥʝʥʽ ʜʣʷ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨʠ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʈʝʛʽʩʪʨʦʤ. 

ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʟʷʪʽ ʟ ʢʦʞʥʦʾ ʧʘʨʪʽʾ ʧʨʦʢʘʪʫ, ʷʢʱʦ ʽʥʰʝ ʥʝ ʫʟʛʦʜʞʝʥʦ ʟ 

ʈʝʛʽʩʪʨʦʤ. 

ʊʘʙʣʠʮʷ 3.19.2.2.3-1 ɺʠʤʦʛʠ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʜʣʷ ʩʪʘʣʝʡ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ 

ɯʥʜʝʢʩ ʜʦ ʢʘʪʝʛʦʨʽʾ 

ʩʪʘʣʽ1 

ʊʦʚʱʠʥʘ t, ʤʤ ʂʨʠʪʝʨʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ2, 6 

ɺ'ʷʟʢʽʩʪʴ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ  

Kca ʧʨʠ ï10ÁC, mn̔, 

(ʅ/ʤʤ3/2)3 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʫʧʠʥʢʠ 

ʢʨʠʭʢʦʾ ʪʨʽʱʠʥʠ ʉɸʊ, 

ÁC4  

ɺʉɸ1 50 < t Ò 100 6000 ï10 ʘʙʦ ʥʠʞʯʝ 

ɺʉɸ2 80 < t Ò 1007 8000 5 

ʇʨʠʤʽʪʢʠ: 
1 ɯʥʜʝʢʩ çBCA1è ʘʙʦ çBCA2è ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʜʘʥʠʡ ʜʦ ʧʦʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, EH40-

BCA1, EH47-BCA1, ɽH47-BCA2, ʪʦʱʦ). 
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2 ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʜʣʷ ʩʪʘʣʝʡ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʝʨʝʚʽʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚ'ʷʟʢʦʩʪʽ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ Kca ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʫʡʥʫʚʘʥʥʶ (CAT). 
3 ɿʥʘʯʝʥʥʷ Kca ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ ɼʦʜʘʪʢʫ 3 ʜʦ 

UR W 31, ʨʝʜ. 3, ʙʝʨʝʟʝʥʴ 2023ʨ. 
4 CAT ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ ɼʦʜʘʪʢʫ 4 ʜʦ UR W 31, 

ʨʝʜ. 3, ʙʝʨʝʟʝʥʴ 2023ʨ. 
5 ʂʨʠʪʝʨʽʡ CAT ʜʣʷ ʩʪʘʣʝʡ ʽʟ ʟʥʘʯʝʥʥʷʤ Kca=8000 ʅ/ʤʤ 3/2 ̔  ʚʠʱʝ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʭʚʘʣʝʥʠʡ ʈʝʛʽʩʪʨʦʤ. 
6 ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ 

ʥʝʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ (ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʾ), ʮʽ ʤʝʪʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ. 
7 ʉʪʘʣʴ ʟ ʪʦʚʱʠʥʦʶ 80ʤʤ ʪʘ ʤʝʥʰʝ ʤʦʞʝ ʙʫʪʠ ʩʭʚʘʣʝʥʘ ʈʝʛʽʩʪʨʦʤ. 

ʊʘʙʣʠʮʷ 3.19.2.2.3-2 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʨʦʟʢʠʩʣʝʥʥʷ ʜʣʷ ʩʪʘʣʝʡ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ 
ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ ɽʅ36-ɺʉɸ1,  

ɽʅ36-ɺʉɸ2  

ɽʅ40-ɺʉɸ1, 

ɽʅ40-ɺʉɸ2 

ɽʅ47-ɺʉɸ1, 

ɽʅ47-ɺʉɸ2 

ʈʦʟʢʠʩʣʝʥʥʷ ʉʧʦʢʽʡʥʘ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ % (ʢʦʚʰʦʚʘ 

ʧʨʦʙʘ)1, 7, 8 

  

ʉmʘʭ 0,18 0,18 

ʄn 0,90 õ 2,002 0,90 õ 2,00 

S̔mʘʭ 0,50 0,55 

ʈmʘʭ 0,02 0,02 

Smʘʭ 0,02 0,02 

ɸl (ʨʦʟʯʠʥʥʠʡ ʫ ʢʠʩʣʦʪʽ) m̔n 0,0152,3 0,0152,3 

Nb 0,02 õ 0,052, 4 0,02 õ 0,052, 4 

V 0,05 õ 0,102, 4 0,05 õ 0,102, 4 

ʊm̔ʘʭ 0,024 0,024 

ʉumʘʭ 0,50 0,50 

ʉrmʘʭ 0,25 0,50 

N̔mʘʭ 2,0 2,0 

ʄʦmʘʭ 0,08 0,08 

ʉʝʢʚ mʘʭ5 0,47 0,49 0,55 

ʈʉʄ mʘʭ6 - 0,24 

ʇʨʠʤʽʪʢʠ: 
1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʝʡ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɺʉɸ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʮʽʻʾ ʪʘʙʣʠʮʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʟʘʟʥʘʯʝʥʦʛʦ ʚ ʪʘʙʣʠʮʷʭ 3.2.2-2 ʽ 3.19.2.1.1-1. 
2ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘʤʽʩʪʴ ʚʤʽʩʪʫ, ʨʦʟʯʠʥʥʦʛʦ ʚ ʢʠʩʣʦʪʽ. 

ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʝ 0,020%. 
3 ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʘʣʶʤʽʥʽʡ, ʚʘʥʘʜʽʡ, ʥʽʦʙʽʡ ʘʙʦ ʽʥʰʽ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʦʜʨʽʙʥʶʶʪʴ ʟʝʨʥʦ, 

ʦʢʨʝʤʦ ʘʙʦ ʚ ʙʫʜʴ-̫ ʢʽʡ ʢʦʤʙʽʥʘʮʽʾ. 

ʗʢʱʦ ʟʘʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʧʦ ʦʢʨʝʤʦʩʪʽ, ʾʭʥʽʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʟʥʘʯʝʥʠʤ ʫ ʮʽʡ ʪʘʙʣʠʮʽ. 

ʗʢʱʦ ʝʣʝʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʩʪʘʣʽ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 
4 ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʥʽʦʙʽʶ, ʚʘʥʘʜʽʶ ʽ ʪʠʪʘʥʫ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,12%. 
5 ɿʥʘʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʉʝʢʚ (ʫ ʚʽʜʩʦʪʢʘʭ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʜʦʧʫʩʢ ʟʘ ʜʘʥʠʤʠ 

ʢʦʚʰʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞̆ ̋̃ ˞   
6 ɿʘʤʽʩʪʴ ʚʫʛʣʝʮʝʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʢʦʝʬʽʮʽʻʥʪ ʈʩʤ (ʫ ʚʽʜʩʦʪʢʘʭ), ʱʦ ʦʮʽʥʶʻ ʩʭʠʣʴʥʽʩʪʴ ʩʪʘʣʽ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὖ̒̍ ˞ σὄȢ  
7 ʗʢʱʦ ʚ ʩʪʘʣʽ ʧʨʠʩʫʪʥʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʦ ʧʨʘʢʪʠʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʥʘ 

ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʾʭʥʽʡ ʚʤʽʩʪ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʧʦʛʦʜʞʝʥʠʡ ʟ ʈʝʛʽʩʪʨʦʤ ʽ ʫʢʘʟʘʥʠʡ ʚ ʉʚʽʜʦʮʪʚʽ ʈʝʛʽʩʪʨʫ.  
8 ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʟʚʦʣʝʥʽ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

4. ʄɯɼʔ ɯ ʉʇʃɸɺʀ ʅɸ ʆʉʅʆɺɯ ʄɯɼɯ 

ʅʦʤʝʨ ʧʽʜʨʦʟʜʽʣʫ 4.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 4.3 ̔ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʟʘʤʽʥʦʶ ʫʩʽʭ ʥʦʤʝʨʽʚ ʧʫʥʢʪʽʚ ʫ ʮʴʦʤʫ 

ʧʽʜʨʦʟʜʽʣʽ; 

ʪʝʢʩʪ ʧʽʜʨʦʟʜʽʣʽʚ 4.1 ʽ 4.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç4.1 ʊʨʫʙʠ ʟ ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

4.1.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ 

4.1.1.1 ɺʠʤʦʛʠ ʧʽʜʨʦʟʜʽʣʫ 4.1 ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʪʨʫʙ ʟ ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʜʝʪʘʣʷʭ ʩʫʜʥʦʚʠʭ ʤʘʰʠʥ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʽʜ ʥʘʛʣʷʜʦʤ Pʝʛʽʩʪʨʫ. 
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4.1.1.2 ɺʠʤʦʛʠ ʧʽʜʨʦʟʜʽʣʫ 4.1 ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʤʽʜʽ, ʜʝʟʦʢʩʠʜʦʚʘʥʦʾ ʬʦʩʬʦʨʦʤ, ʘʣʶʤʽʥʽʻʚʦʾ ʣʘʪʫʥʽ ʪʘ 

ʤʽʜʥʦ-ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚ. 

4.1.1.3 ʊʨʫʙʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʘʧʨʠʢʣʘʜ ɼʉʊʋ EN 12449,  

ɼʉʊʋ EN 1057, ɼʉʊʋ EN 12451, ʘ ʪʘʢʦʞ ʚʠʤʦʛʘʤ ʮʠʭ ʇʨʘʚʠʣ. ɺʠʟʥʘʥʥʷ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʦ ʫʟʛʦʜʞʝʥʝ ʟ Pʝʛʽʩʪʨʦʤ. 

4.1.1.4 ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʘʙʦ ʩʪʘʥʦʤ ʧʦʩʪʘʯʘʥʥʷ ʚʽʜ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʫʟʛʦʜʞʝʥʥʷ ʽʟ Pʝʛʽʩʪʨʦʤ. 

4.1.2 ɺʠʨʦʙʥʠʮʪʚʦ 

4.1.2.1 ʊʨʫʙʠ ʜʣʷ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʩʫʜʝʥ ʢʣʘʩʫ I ʪʘ ʢʣʘʩʫ II ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʥʘ ʟʘʚʦʜʘʭ, 

ʷʢʽ ʚʠʟʥʘʥʽ ʈʝʛʽʩʪʨʦʤ. 

4.1.2.2 ʊʨʫʙʠ ʜʣʷ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʩʫʜʝʥ ʢʣʘʩʫ I ʪʘ ʢʣʘʩʫ II ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʝʟʰʦʚʥʠʤʠ. ʊʨʫʙʠ 

ʜʣʷ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʩʫʜʝʥ ʢʣʘʩʫ III ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʰʦʚʥʠʤʠ ʘʙʦ ʟʚʘʨʥʠʤʠ. 

4.1.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

4.1.3.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʨʫʙ ʟ ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ Pʝʛʽʩʪʨʦʤ. 

4.1.3.2 ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʪʨʫʙʘʭ ʟ ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 4.1.3.2. 

ʊʘʙʣʠʮʷ 4.1.3.2 ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʪʨʫʙʘʭ ʟ ʤʽʜʽ ʪʘ 

ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ1 

ʇʦʟʥʘʯʝʥʥʷ Cu Al  As Fe Mn Ni P Pb Zn 

Cu-DPN 

copper 

99,92 

ʤʽʥ. 

- - - - - 0,015õ0,040 - - 

CuZn20Al2As 

aluminium 

brass 

76õ79 1,8õ2,3 0,02õ0,06 0,07 

ʤʘʢʩ. 

0,10 

ʤʘʢʩ. 

0,10 

ʤʘʢʩ. 

0,01 ʤʘʢʩ. 0,02 

ʤʘʢʩ. 

ʨʝʰʪʘ 

CuNi10Fe1Mn 

copper-nikel 

alloy3 

ʨʝʰʪʘ - - 1,0õ2,0 0,5õ1,5 9õ11 0,02 ʤʘʢʩ. 0,02 

ʤʘʢʩ. 

0,5 

ʤʘʢʩ. 

CuNi30Mn1Fe 

copper-nikel 

alloy3 

ʨʝʰʪʘ - - 0,4õ1,0 0,5õ1,5 30õ32 0,02 ʤʘʢʩ. 0,02 

ʤʘʢʩ. 

0,5 

ʤʘʢʩ. 

1ʉʢʣʘʜ ʫ ʚʽʜʩʦʪʢʘʭ ʟʘ ʤʘʩʦʶ, ʷʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʷʢ ʜʽʘʧʘʟʦʥ ʘʙʦ ʤʽʥʽʤʫʤ/ 
2ɺʢʣʶʯʥʦ ʟ Ag ʜʦ ʤʘʢʩ. 0,015%/ 
3ʗʢʱʦ ʧʨʦʜʫʢʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʧʦʢʫʧʮʝʤ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ: Zn Ò 0,05%, P Ò 0,02%, S Ò 0,02%, C Ò 0,05%. 

4.1.4 ʋʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ 

ʄʽʜʥʽ ʪʨʫʙʠ ʧʦʚʠʥʥʽ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚ ʚʽʜʧʘʣʝʥʦʤʫ ʘʙʦ ʥʘʧʽʚʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. ʊʨʫʙʠ ʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

ʧʦʚʠʥʥʽ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚ ʚʽʜʧʘʣʝʥʦʤʫ ʩʪʘʥʽ. 

4.1.5 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

4.1.5.1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʟʨʘʟʢʘʭ, ʚʟʷʪʠʭ ʟ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʟʛʽʜʥʦ ʟ ʮʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. 

4.1.5.2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʠʟʥʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʟʥʘʯʝʥʥʷʤ, 

ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 4.1.5.2. 

ʊʘʙʣʠʮʷ 4.1.5.2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʫʙ ʟ ʤʽʜʽ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 
ʇʦʟʥʘʯʝʥʥʷ ʉʪʘʥ 

ʧʦʩʪʘʯʘʥʥʷ 

Rm, ʄʇʘ 

ʤʽʥ. 

Rp0,2 ,ʄʇʘ 

ʤʽʥ. 

ɸ, % 

ʤʽʥ. 

Cu-DPN copper 

ʚʽʜʧʘʣʝʥʠʡ 200 100 40 

ʩʝʨʝʜʥʴʦʾ 

ʪʚʝʨʜʦʩʪʽ 

250 150 20 
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CuZn20Al2As aluminium brass ʚʽʜʧʘʣʝʥʠʡ 330 120 35 

CuNi10Fe1Mn copper-nikel alloy3 ʚʽʜʧʘʣʝʥʠʡ 290 100 30 

CuNi30Mn1Fe copper-nikel alloy3 ʚʽʜʧʘʣʝʥʠʡ 360 120 30 

4.1.6 ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʊʨʫʙʠ ʧʦʚʠʥʥʽ ʧʦʜʘʚʘʪʠʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʷʤʠ. ʈʦʟʤʽʨ ʧʘʨʪʽʾ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʠʟʥʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ Pʝʛʽʩʪʨʦʤ. 

4.1.7 ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʝʨʭʥʽ ʪʘ ʨʦʟʤʽʨʽʚ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʚʠʨʦʙʥʠʢʘ. ʇʨʠʡʥʷʪʪʷ ʪʨʫʙ 

ʽʥʩʧʝʢʪʦʨʦʤ Pʝʛʽʩʪʨʫ ʥʝ ʟʚʽʣʴʥʷʻ ʚʠʨʦʙʥʠʢʘ ʚʽʜ ʮʽʻʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʊʨʫʙʠ ʧʽʜʣʷʛʘʶʪʴ ʚʽʟʫʘʣʴʥʦʤʫ 

ʦʛʣʷʜʫ ʪʘ ʧʝʨʝʚʽʨʮʽ ʨʦʟʤʽʨʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʂʦʞʥʘ ʪʨʫʙʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʜʘʥʘ ʚʠʭʨʦʩʪʨʫʤʦʚʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʶ ʘʙʦ ʚʠʧʨʦʙʫʚʘʥʥʶ ʧʽʜ ʪʠʩʢʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

4.1.8 ʈʝʤʦʥʪ 

ɼʝʬʝʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʫʥʝʥʽ ʰʣʽʬʫʚʘʥʥʷʤ, ʟʘ ʫʤʦʚʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴʩʷ ʜʦʧʫʩʢʠ ʥʘ ʨʦʟʤʽʨʠ. 

ʈʝʤʦʥʪ ʟʚʘʨʶʚʘʥʥʷʤ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

4.1.9 ʄʘʨʢʫʚʘʥʥʷ 

ʊʨʫʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʤʘʨʢʦʚʘʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʢʦʤ. ʄʘʨʢʫʚʘʥʥʷ ʪʨʫʙ 

ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʧʽʜʨʦʟʜʽʣʫ 1.4.2, ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. ʊʚʝʨʜʝ ʰʪʘʤʧʫʚʘʥʥʷ ʪʨʫʙ ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ. 

4.1.10 ʉʝʨʪʠʬʽʢʘʪ ʈʝʛʽʩʪʨʫ 

ɼʣʷ ʢʦʞʥʦʾ ʧʨʠʡʥʷʪʦʾ ʪʨʫʙʠ Pʝʛʽʩʪʨ ʚʠʜʘʻ ʉʝʨʪʠʬʽʢʘʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʽʜʨʦʟʜʽʣʫ 1.4, ʮʽʻʾ ʯʘʩʪʠʥʠ 

ʇʨʘʚʠʣ. ʂʨʽʤ ʚʽʜʦʤʦʩʪʝʡ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʧʽʜʨʦʟʜʽʣʽ 1.4 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ, ʉʝʨʪʠʬʽʢʘʪ ʈʝʛʽʩʪʨʫ 

ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: 

.1 ʨʝʟʫʣʴʪʘʪʠ ʥʝʨʫʡʥʽʚʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ, 

.2 ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜ ʪʠʩʢʦʤ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ, 

.3 ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʟʘʤʦʚʣʝʥʥʽ. 

4.2 ɺʠʣʠʚʢʠ ʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ, ʢʨʽʤ ʚʠʣʠʚʢʽʚ ʜʣʷ ʛʚʠʥʪʽʚ 

4.2.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ 

4.2.1.1 ɺʠʤʦʛʠ ʧʽʜʨʦʟʜʽʣʫ 4.2 ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʚʠʣʠʚʢʽʚ ʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʽʥʩʧʝʢʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ Pʝʛʽʩʪʨʫ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʰʠʥ ʽ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ. 

4.2.1.2 ɺʠʤʦʛʠ ʧʽʜʨʦʟʜʽʣʫ 4.2 ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʚʠʣʠʚʢʽʚ ʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ ʜʣʷ ʛʚʠʥʪʽʚ. 

4.2.1.3 ɺʠʤʦʛʠ ʧʽʜʨʦʟʜʽʣʫ 4.2 ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʣʘʪʫʥʽ, ʙʨʦʥʟʠ ʪʘ ʤʽʜʥʦ-ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚ. 

4.2.1.4 ɺʠʣʠʚʢʠ ʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʟʥʘʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʘʧʨʠʢʣʘʜ ɼʉʊʋ EN 1982, 

ʪʘ ʚʠʤʦʛʘʤ ʮʠʭ ʇʨʘʚʠʣ. ɺʠʟʥʘʥʥʷ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʦ Pʝʛʽʩʪʨʦʤ. 

4.2.1.5 ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʘʙʦ ʩʪʘʥʦʤ ʧʦʩʪʘʯʘʥʥʷ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ, ʧʽʜʣʷʛʘʻ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʫ Pʝʛʽʩʪʨʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

4.2.2 ɺʠʨʦʙʥʠʮʪʚʦ 

4.2.2.1 ʋʩʽ ʚʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʥʘ ʣʠʚʘʨʥʠʭ ʟʘʚʦʜʘʭ, ʚʠʟʥʘʥʠʤʠ ʈʝʛʽʩʪʨʦʤ. 

4.2.2.2 ʇʣʘʚʣʝʥʥʷ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʮʽʡʥʦʛʦ ʧʣʘʚʣʝʥʥʷ ʘʙʦ ʚ ʛʘʟʦʚʠʭ ʯʠ 

ʤʘʩʣʷʥʠʭ ʧʝʯʘʭ ʟ ʪʠʛʣʦʤ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ, ʧʦʛʦʜʞʝʥʠʤ ʟ Pʝʛʽʩʪʨʦʤ. 

4.2.2.3 ʇʦʨʦʞʥʠʥʘ ʬʦʨʤʠ ʧʦʚʠʥʥʘ ʟʘʧʦʚʥʶʚʘʪʠʩʷ ʣʘʤʽʥʘʨʥʠʤ ʧʦʪʦʢʦʤ ʤʝʪʘʣʫ. ʉʠʩʪʝʤʘ ʣʠʚʥʠʢʽʚ, 

ʧʽʜʡʦʤʥʠʢʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʣʝʞʥʽʡ ʧʨʘʢʪʠʮʽ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

4.2.3 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

4.2.3.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʞʥʦʛʦ ʢʦʚʰʘ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ Pʝʛʽʩʪʨʦʤ. 
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4.2.3.2 ʗʢʱʦ ʚʠʣʠʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʣʝʛʦʚʘʥʠʭ ʟʣʠʪʢʽʚ, ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘ ʦʩʥʦʚʽ 

ʩʝʨʪʠʬʽʢʘʪʘ ʽʥʩʧʝʢʮʽʾ. ʗʢʱʦ ʜʦ ʨʦʟʧʣʘʚʫ ʜʦʜʘʶʪʴʩʷ ʙʫʜʴ-ʷʢʽ ʣʠʚʘʨʥʽ ʚʽʜʭʦʜʠ, ʽʥʩʧʝʢʪʦʨ Pʝʛʽʩʪʨʫ ʤʦʞʝ 

ʚʠʤʘʛʘʪʠ ʜʦʜʘʪʢʦʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ 

ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ, ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʪʘʢʽ ʤʽʜʥʽ ʩʧʣʘʚʠ: 

CuSN11P-C, CuSN11Pb-C, CuSN6Zn4Pb2-C, CuSN5Zn5Pb5-C, CuZn35Mn2Al1Fe1-C, 
CuZn34Mn3Al2Fe1-C, CuZn16Si4-C, CuAl10Ni3Fe2-C, CuZn39Pb1AlB-C, CuAl10Fe2-C 
CuAl10Fe5Ni5-C, CuZn25Al5Mn4Fe3-C, CuNi10Fe1Mn1-C, CuNi30Fe1Mn1-C. 

4.2.3.3 ɽʣʝʤʝʥʪʠ, ʧʦʟʥʘʯʝʥʽ ʚ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʷʢ ʟʘʣʠʰʢʦʚʽ, ʥʝ ʧʦʚʠʥʥʽ ʥʘʚʤʠʩʥʦ ʜʦʜʘʚʘʪʠʩʷ ʜʦ 

ʨʦʟʧʣʘʚʫ. ɺʤʽʩʪ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʢʘʟʘʥʠʡ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ. 

4.2.4 ʋʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ 

4.2.4.1 ʗʢʱʦ ʚʠʣʠʚʢʠ ʧʦʩʪʘʯʘʶʪʴʩʷ ʚ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʦʤʫ ʩʪʘʥʽ, ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʧʦʚʠʥʥʘ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʩʢʦʥʩʪʨʫʡʦʚʘʥʽʡ ʧʝʯʽ, ʷʢʘ ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʦʩʥʘʱʝʥʘ ʧʽʨʦʤʝʪʨʘʤʠ ʟ ʬʫʥʢʮʽʻʶ ʟʘʧʠʩʫ. ʈʦʟʤʽʨʠ ʧʝʯʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʘʢʠʤʠ, ʱʦʙ ʫʩʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʝʯʽ ʤʦʛʣʘ ʨʽʚʥʦʤʽʨʥʦ ʥʘʛʨʽʚʘʪʠʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

4.2.4.2 ɼʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʝʯʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦʩʪʘʪʥʽ ʪʝʨʤʦʧʘʨʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʨʝʻʩʪʨʘʮʽʾ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʯʽ. 

4.2.4.3 ʃʠʚʘʨʥʠʡ ʟʘʚʦʜ ʧʦʚʠʥʝʥ ʚʝʩʪʠ ʦʙʣʽʢ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʆʙʣʽʢ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʱʦʥʘʡʤʝʥʰʝ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʧʝʯʽ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʝʯʽ, ʜʘʪʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʪʨʠʤʢʠ ʪʘ ʯʘʩ. ʆʙʣʽʢ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ Pʝʛʽʩʪʨʫ ʥʘ ʟʘʧʠʪ. 

4.2.4.4 ʗʢʱʦ ʚʠʣʠʚʢʘ ʧʽʜʜʘʻʪʴʩʷ ʣʦʢʘʣʴʥʦʤʫ ʧʦʚʪʦʨʥʦʤʫ ʥʘʛʨʽʚʘʥʥʶ ʘʙʦ ʚʠʧʨʘʚʣʝʥʥʶ, Pʝʛʽʩʪʨ ʤʦʞʝ 

ʚʠʤʘʛʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ. 

4.2.5 ʄʝʭʘʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

4.2.5.1 ɺʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʧʦʜʘʚʘʪʠʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʷʤʠ. ʈʦʟʤʽʨ ʧʘʨʪʽʾ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ 

ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ 

Pʝʛʽʩʪʨʦʤ. ɿ ʧʘʨʪʽʾ ʤʘʻ ʙʫʪʠ ʚʽʜʽʙʨʘʥʦ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

4.2.5.2 ʋ ʨʘʟʽ ʜʝʢʽʣʴʢʦʭ ʚʠʣʠʚʢʽʚ, ʚʠʣʠʪʠʭ ʟ ʦʜʥʦʛʦ ʢʦʚʰʘ, ʤʘʻ ʙʫʪʠ ʚʽʜʽʙʨʘʥʦ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʢʦʤʧʣʝʢʪ 

ʟʨʘʟʢʽʚ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫʩʽ ʚʠʣʠʚʢʠ ʟ ʮʴʦʛʦ ʢʦʚʰʘ. 

4.2.5.3 ʗʢʱʦ ʚʠʣʠʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʢʚ̔ʰʽʚ, ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʟʨʘʟʢʽʚ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʻ ʙʫʪʠ ʚʠʣʠʪʠʡ ʟ ʢʦʞʥʦʛʦ ʢʦʚʰʘ, ʷʢʱʦ ʤʝʪʘʣ ʫ ʢʚ̔ʰʽ ʥʝ ʧʦʭʦʜʠʪʴ ʟ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʥʘʛʨʽʚʫ. 

4.2.5.4 ɺʠʧʨʦʙʫʚʘʣʴʥʽ ʟʨʘʟʢʠ, ʟ ʷʢʠʭ ʙʝʨʫʪʴʩʷ ʚʠʧʨʦʙʫʚʘʣʴʥʽ ʟʨʘʟʢʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʢʨʝʤʦ ʚʽʜʣʠʪʽ ʫ 

ʬʦʨʤʠ ʟ ʩʠʩʪʝʤʦʶ ʣʠʚʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʘʤʽʥʘʨʥʠʡ ʧʦʪʽʢ ʫ ʧʦʨʦʞʥʠʥʫ ʬʦʨʤʠ. ɺʠʧʨʦʙʫʚʘʣʴʥʽ 

ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʣʠʪʽ ʟʘ ʪʠʤʠ ʞ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʽ ʚʠʣʠʚʢʠ, ʷʢʽ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ. 

4.2.5.5 ɼʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʚʠʣʠʚʢʽʚ ʢʽʣʝʮ ɹʽ ʚʪʫʣʦʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʟʷʪʠʡ ʟ 

ʢʽʥʮʽʚ ʚʠʣʠʚʢʠ. 

4.2.5.6 ɺʩʽ ʟʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʤʘʨʢʦʚʘʥʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʠʣʠʚʦʢ, ʷʢʽ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ. 

4.2.5.7 ʇʽʜʛʦʪʦʚʢʘ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʧʨʦʮʝʜʫʨʠ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʨʦʟʜʽʣʫ 2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 

4.2.6 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

4.2.6.1 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʦʟʜʽʣʫ 2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʟʨʘʟʢʘʭ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʟ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ, 

ʚʟʷʪʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 4.2.5. 

4.2.6.2 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ Pʝʛʽʩʪʨʦʤ. 

4.2.6.3 ʗʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ Pʝʛʽʩʪʨʦʤ, ʧʦʚʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʽʜʨʦʟʜʽʣʫ 2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 

4.2.7 ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ 
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4.2.7.1 ɺʩʽ ʛʦʪʦʚʽ ʚʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʟʫʘʣʴʥʦ ʦʛʣʷʥʫʪʽ ʥʘ ʜʦʩʪʫʧʥʠʭ ʧʦʚʝʨʭʥʷʭ. ʇʦʚʝʨʭʥʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʦʯʠʱʝʥʽ ʪʘ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʣʷ ʦʛʣʷʜʫ. ʇʦʚʝʨʭʥʽ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʙʠʪʽ, ʰʣʽʬʦʚʘʥʽ 

ʘʙʦ ʦʙʨʦʙʣʝʥʽ ʙʫʜʴ-ʷʢʠʤ ʯʠʥʦʤ, ʱʦ ʤʦʞʝ ʧʨʠʭʦʚʘʪʠ ʜʝʬʝʢʪʠ. 

4.2.7.2 ʇʝʨʝʜ ʧʨʠʡʥʷʪʪʷʤ ʚʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʩʧʝʢʪʦʨʫ Pʝʛʽʩʪʨʫ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʦʛʣʷʜʫ. ɯʥʩʧʝʢʪʦʨ Pʝʛʽʩʪʨʫ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʧʨʦʪʨʘʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚʘʨʥʠʭ 

ʟ'ʻʜʥʘʥʴ. 

4.2.7.3 ʇʨʠ ʚʽʟʫʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʚʠʣʠʚʢʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʠʣʠʧʣʦʛʦ ʧʽʩʢʫ, ʦʢʘʣʠʥʠ, ʪʨʽʱʠʥ, ʛʘʨʷʯʠʭ 

ʨʦʟʨʠʚʽʚ ʘʙʦ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʘʰʢʦʜʠʪʠ ʾʭ ʧʨʠʟʥʘʯʝʥʥʶ. 

4.2.7.4 ʗʢʱʦ ʤʽʞ ʧʦʢʫʧʮʝʤ ʽ ʚʠʨʦʙʥʠʢʦʤ ʥʝ ʜʦʤʦʚʣʝʥʦ ʽʥʰʝ, ʧʝʨʝʚʽʨʢʘ ʨʦʟʤʽʨʽʚ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

ʚʠʨʦʙʥʠʢʘ. 

4.2.7.5 ɼʣʷ ʘʨʤʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʠʚ ʜʣʷ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʾ ʘʨʤʘʪʫʨʠ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ) ʥʝʦʙʭʽʜʥʠʡ ʢʘʧʽʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ ʫ ʧʨʠʩʫʪʥʽ ʽʥʩʧʝʢʪʦʨʘ 

ʈʝʛʽʩʪʨʫ. ʗʢʱʦ ʥʝ ʧʦʛʦʜʞʝʥʦ ʽʥʰʝ, ʢʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʪʘʙʣʠʮʽ 4.2.7.5, ʘʙʦ ʝʢʚʽʚʘʣʝʥʪʥʠʤ. 

ʊʘʙʣʠʮʷ 4.2.7.5 ʂʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʘʨʤʘʪʫʨʠ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ 

ʊʠʧ ʜʝʬʝʢʪʫ 
ʂʨʠʪʝʨʽʾ ʧʨʠʡʥʷʪʥʦʩʪʽ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ*  

ʃʽʥʽʡʥʽ 

ʜʝʬʝʢʪʠ 

ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʇʦʨʠʩʪʽʩʪʴ 
ɼʽʘʤʝʪʨ ʦʢʨʝʤʠʭ ʧʦʨ ʥʝ ʧʝʨʝʚʠʱʫʻ 3ʤʤ, ʘ ʩʫʤʘʨʥʠʡ ʜʽʘʤʝʪʨ ʚʩʽʭ ʧʦʨ ʥʘ ʧʣʦʱʽ 70x70 ʤʤ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 24ʤʤ 

ʇʨʠʤʽʪʢʘ: * ɯʥʩʧʝʢʮʽʷ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨʠ, ʩʭʚʘʣʝʥʦʾ ʈʝʛʽʩʪʨʦʤ. 

4.2.7.6 ʗʢʱʦ ʥʝʦʙʭʽʜʥʽ ʢʘʧʽʣʷʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ, ʢʦʣʠ ʧʦʚʝʨʭʥʷ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʩʪʘʥʽ. ʂʘʧʽʣʷʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ PRS 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ-EN ISO 3452-1 ʘʙʦ ASTM E165-02. 

4.2.7.7 ʃʠʚʘʨʥʠʡ ʟʘʚʦʜ ʧʦʚʠʥʝʥ ʚʝʩʪʠ ʟʘʧʠʩʠ ʧʨʦ ʧʝʨʝʚʽʨʢʠ, ʷʢʽ ʤʦʞʥʘ ʚʽʜʩʪʝʞʠʪʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʠʣʠʚʢʘ. ɿʘʧʠʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʩʧʝʢʪʦʨʫ Pʝʛʽʩʪʨʫ ʥʘ ʡʦʛʦ ʟʘʧʠʪ. ʃʠʚʘʨʥʠʡ ʟʘʚʦʜ ʧʦʚʠʥʝʥ 

ʥʘʜʘʪʠ ʽʥʩʧʝʢʪʦʨʫ ʟʚʽʪ ʧʨʦ ʥʝʨʫʡʥʽʚʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

4.2.8 ɺʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʚʠʣʠʚʢʽʚ 

4.2.8.1 ɼʝʬʝʢʪʠ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʰʣʷʭʦʤ ʟʘʯʠʱʝʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʘʙʦ ʰʣʽʬʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʯʠʱʝʥʥʷ 

ʘʙʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʚʞʜʠ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʰʣʽʬʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʢʘʥʘʚʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʘʜʽʫʩ 

ʧʨʠʙʣʠʟʥʦ ʚʪʨʠʯʽ ʙʽʣʴʰʠʡ ʟʘ ʛʣʠʙʠʥʫ ʢʘʥʘʚʢʠ, ʽ ʧʦʚʠʥʥʽ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʠ ʚ ʥʘʚʢʦʣʠʰʥʶ ʧʦʚʝʨʭʥʶ, 

ʱʦʙ ʫʥʠʢʥʫʪʠ ʛʦʩʪʨʠʭ ʢʦʥʪʫʨʽʚ. ɺʽʜʨʝʤʦʥʪʦʚʘʥʫ ʜʽʣʷʥʢʫ ʩʣʽʜ ʧʽʜʜʘʪʠ ʢʘʧʽʣʷʨʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

4.2.8.2 ʗʢʱʦ ʟ Pʝʛʽʩʪʨʦʤ ʜʦʤʦʚʣʝʥʦ ʧʨʦ ʨʝʤʦʥʪ ʟʚʘʨʶʚʘʥʥʷʤ, ʚʠʾʤʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʬʦʨʤʫ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʭʦʨʦʰʠʡ ʜʦʩʪʫʧ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ. 

4.2.8.3 ʋʩʽ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʟʚʘʨʶʚʘʥʥʷʤ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʠʨʦʙʥʠʢʦʤ, ʚʠʟʥʘʥʠʤ Pʝʛʽʩʪʨʦʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ, ʩʭʚʘʣʝʥʠʭ Pʝʛʽʩʪʨʦʤ. ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

4.2.8.4 ɿʚʘʨʥʽ ʨʝʤʦʥʪʠ ʪʘ ʧʨʠʣʝʛʣʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʰʣʽʬʦʚʘʥʽ ʜʦ ʛʣʘʜʢʦʩʪʽ. ɺʩʽ ʟʚʘʨʥʽ 

ʨʝʤʦʥʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʜʘʥʽ ʥʝʨʫʡʥʽʚʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ. 

4.2.8.5 ɺʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʝʥ ʚʝʩʪʠ ʟʘʧʠʩʠ ʧʨʦ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʚʠʣʠʚʢʘ. ɿʘʧʠʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʩʧʝʢʪʦʨʫ Pʝʛʽʩʪʨʫ ʥʘ ʟʘʧʠʪ. 

4.2.9 ʄʘʨʢʫʚʘʥʥʷ 

4.2.9.1 ɺʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ ʩʠʩʪʝʤʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʚʽʜʩʪʝʞʠʪʠ ʚʩʽ ʛʦʪʦʚʽ 

ʚʠʣʠʚʢʠ ʜʦ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʢʦʚʰʘ ʤʝʪʘʣʫ. ɯʥʩʧʝʢʪʦʨ Pʝʛʽʩʪʨʫ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʘʢʦʛʦ 

ʚʽʜʩʪʝʞʝʥʥʷ ʚʠʣʠʚʢʽʚ, ʢʦʣʠ ʮʝ ʥʝʦʙʭʽʜʥʦ. 

4.2.9.2 ɺʠʣʠʚʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʘʨʢʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʨʦʟʜʽʣʫ 1.4 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. ʂʨʽʤ ʪʦʛʦ, 

ʤʘʨʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜ ʪʠʩʢʦʤ, ʚʢʣʶʯʘʶʯʠ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʪʠʩʢ. 

4.2.10 ʉʝʨʪʠʬʽʢʘʪ ʈʝʛʽʩʪʨʫ 
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ɼʣʷ ʧʨʠʡʥʷʪʠʭ ʚʠʣʠʚʢʽʚ Pʝʛʽʩʪʨ ʚʠʜʘʻ ʉʝʨʪʠʬʽʢʘʪ ʈʝʛʽʩʪʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʽʜʨʦʟʜʽʣʫ 1.4.3.2 ʮʽʻʾ 

ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. ʆʢʨʽʤ ʚʽʜʦʤʦʩʪʝʡ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʧʽʜʨʦʟʜʽʣʽ 1.4 ʮʽʻʾ ʯʘʩʪʠʥʠ ʧʨʘʚʠʣ, ʉʝʨʪʠʬʽʢʘʪ 

ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: 

.1 ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ ʚʠʣʠʚʢʠ, 

.2 ʜʝʪʘʣʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʢʣʶʯʘʶʯʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʩ ʚʠʪʨʠʤʢʠ, 

.3 ʨʝʟʫʣʴʪʘʪʠ ʥʝʨʫʡʥʽʚʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ, 

.4 ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʜ ʪʠʩʢʦʤ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ, 

.5 ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʴ-̫ ʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ.è. 

5. ɸʃʖʄɯʅɯɭɺɯ ʉʇʃɸɺʀ 

ɺ ʪʝʢʩʪʽ ʧʫʥʪʫ 5.1.1.1 ʘʙʟʘʮ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʠʨʘʟʫ çʥʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠ éè ʪʘ ʥʘʩʪʫʧʥʠʡ ʘʙʟʘʮ, 

ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ çʩʪʘʥ ʧʦʩʪʘʯʘʥʥʷéè ʚʠʜʘʣʷʶʪʴʩʷ; 

ʚ ʪʝʢʩʪʽ ʧʫʥʢʪʫ 5.1.1.2 ʘʙʟʘʮ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʠʨʘʟʫ çʥʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠéè ʪʘ ʥʘʩʪʫʧʥʠʡ ʘʙʟʘʮ, 

ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʠʨʘʟʫ çʩʪʘʥ ʧʦʩʪʘʯʘʥʥʷéè ʚʠʜʘʣʷʶʪʴʩʷ; 

ʫ ʪʘʙʣʠʮʽ 5.1.2 ʨʷʜʦʢ çʅʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠè ʪʘ ʨʷʜʢʠ ʥʠʞʯʝ ʚʠʜʘʣʷʶʪʴʩʷ; 

ʫ ʪʘʙʣʠʮʽ 5.1.3-1 ʨʷʜʦʢ çʅʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠè ʪʘ ʨʷʜʢʠ ʥʠʞʯʝ ʚʠʜʘʣʷʶʪʴʩʷ; 

ʫ ʪʘʙʣʠʮʽ 5.1.3-2 ʨʷʜʦʢ çʥʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠè ʪʘ ʨʷʜʢʠ ʥʠʞʯʝ ʚʠʜʘʣʷʶʪʴʩʷ, ʧʨʠʤʽʪʢʘ ç1è ʚʠʜʘʣʷʻʪʴʩʷ;  

ɿʤʽʩʪ ʪʘʙʣʠʮʽ 5.4.3.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 

çʊʘʙʣʠʮʷ 5.4.3.1 ʄʽʮʥʽʩʪʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ɿɺʇ-ʧʘʥʝʣʝʡ ʽʟ ʜʝʬʦʨʤʦʚʘʥʠʭ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 

ɺʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ 

 

ʉʪʘʥ ʧʦʩʪʘʯʘʥʥʷ 

ʚʠʭʽʜʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

ʂʦʝʬʽʮʽʻʥʪ 

ʤʽʮʥʦʩʪʽ 

ʟʚʘʨʥʦʛʦ 

ʟôʻʜʥʘʥʘʥʥʷ1, 

ʤʽʥ 
ʂʘʪʘʥʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ 

5083, 5383, 5059, 5754, 5086, 5456 

 

5083, 5383, 5059, 5086, 5456 

ʆ/ʅ111/ʅ112 

 

ʅ116/ʅ321 

ʅ32/ʅ321 

1 

 

0,95 

0,95 

ʇʨʝʩʦʚʘʥʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ 

5083, 5383, 5059, 5754, 5086, 54566005ɸ,  

 

6061, 6082 

ʆ/ʅ111/ʅ112 

 

ʊ5/ʊ6 

1 

 

0,7 
1 ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ ♬ʚ ʟʚ.ʟ/ ♬ʚʦ.ʤ. , ʜʝ 

♬ʚ ʟʚ.ʟ- ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʘʥʥʷ, 

♬ʚʦ.ʤ. ï ʛʘʨʘʥʪʦʚʘʥʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ɿʤʽʩʪ ʪʘʙʣʠʮʽ 5.4.3.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 

çʊʘʙʣʠʮʷ 5.4.3.2 ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʘʪʠʯʥʠʡ ʪʨʠʪʦʯʢʦʚʠʡ ʟʛʽʥ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ 

ɿɺʇ-ʧʘʥʝʣʝʡ 

ʂʘʪʝʛʦʨʽʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ɼʽʘʤʝʪʨ ʦʧʨʘʚʢʠ D, ʤʤ ʂʫʪ ʟʘʛʠʥʫ 
5754 

5083, 5383, 5059, 5086, 5456, 6005ɸ, 6061, 

6082 

3t1 

6t 

180Á 

180Á 

1
t - ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ ʷʢʠʡ ʚʠʧʨʦʙʦʚʫʻʪʴʩʷ, ʤʤ.è. 

6. ʇʃɸʉʊʄɸʉʀ ɯ ʄɸʊɽʈɯɸʃʀ ʆʈɻɸʅɯʏʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

ʇʽʜʨʦʟʜʽʣ 6.5 ʋ ʪʘʙʣʠʮʽ 6.5.3.1 ʚ ʧʫʥʢʪʽ 7 ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʧʦ ʣʴʦʜʫ ʜʣʷ ʩʫʜʝʥ ʢʣʘʩʫ ɯ ʟʘʤʽʥʝʥʦ 

ʟ 0,03 ʥʘ 0,05; ʪʘʙʣʠʮʷ ʜʦʧʦʚʥʝʥʘ ʧʫʥʢʪʦʤ 8 ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʩʫʭʦʾ ʧʣʽʚʢʠ (ʅʊʉʇ) 

ʪʘ ʧʨʠʤʽʪʢʘʤʠ: 

çʊʘʙʣʠʮʷ 6.5.3.1 
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ˉ ʟ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ 

 

ɿʥʘʯʝʥʥʷ 

ɻʨʫʧʘ I ʜʣʷ 

ʢʨʠʛʦʣʘʤʽʚ ʚʩʽʭ  

ʣʴʦʜʦʚʠʭ ʢʣʘʩʽʚ 

ɻʨʫʧʘ II ʜʣʷ ʩʫʜʝʥ 

ʣʴʦʜʦʚʦʛʦ ʧʣʘʚʘʥʥʷ 

ʧʦʣʷʨʥʠʭ ʢʣʘʩʽʚ ʽ ʷʢʽ 

ʤʘʶʪʴ ʚ ʩʠʤʚʦʣʽ ʢʣʘʩʫ 

ʟʥʘʢʠ  ʣʴʦʜʦʚʠʭ ʢʣʘʩʽʚ:    

ɯʩʝ 4, ɯʩʝ 5, ɯʩʝ 6,  IA 

Super, IA 

ʂʣʘʩ I ʂʣʘʩ II ʂʣʘʩ I ʂʣʘʩ II 

1 2 3 4 

1 ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ ISʆ 

12944-6 ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ISO ʜʣʷ  

ʢʘʪʝʛʦʨʽʾ ʢʦʨʦʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ Im2 ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ  ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ISʆ 12944-2 

ʘʙʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISʆ (ʜʠʚ. 2.5.1) 

ʚʠʩʦʢʘ 

ʚʠʩʦʢʘ 

2 ɸʜʛʝʟʽʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʨʝʰʽʪʢʦʚʠʭ 

ʥʘʜʨʽʟʽʚ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ ISʆ 2409 ʘʙʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISʆ ʯʠ ʤʝʪʦʜʦʤ 

ʭʨʝʩʪʦʧʦʜʽʙʥʠʭ ʥʘʜʨʽʟʽʚ ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ 

ɼʉʊʋ ISʆ 16276-2 ʘʙʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ 

ISʆ, ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ 

ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʜʠʚ. 2.5.2.3) ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʚʱʠʥʠ ʽ ʪʠʧʫ ʣʴʦʜʦʩʪʽʡʢʦʛʦ ʧʦʢʨʠʪʪʷ 

ʥʝ ʙʽʣʴʰʝ 3 ʙʘʣʽʚ ʥʝ ʙʽʣʴʰʝ 3 ʙʘʣʽʚ 

3 ɸʜʛʝʟʽʡʥʘ ʤʽʮʥʽʩʪʴ ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ     

ɼʉʊʋ ISʆ 4624 ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ 

ISO (ʜʠʚ. 2.5.3.4) 

ʙʽʣʴʰʝ  

16ʄʇʘ 

ʙʽʣʴʰʝ  

10ʄʇʘ 

ʙʽʣʴʰʝ 

10ʄʇʘ 

ʙʽʣʴʰʝ 

8ʄʇʘ 

4 ʉʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʧʽʩʣʷ 1000 ʮʠʢʣʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ  ʘʙʨʘʟʠʤʝʪʨʽ ʊʘʙʝʨʘ (ʢʦʣʝʩʦ 

CS-17) (ʜʠʚ. 2.5.4) 

ʥʝ  

ʙʽʣʴʰʝ  

80ʤʛ 

ʥʝ  

ʙʽʣʴʰʝ  

120ʤʛ 

ʥʝ ʙʽʣʴʰʝ 

120ʤʛ 

ʥʝ ʙʽʣʴʰʝ 

160ʤʛ 

5 ʄʽʮʥʽʩʪʴ ʧʨʠ ʫʜʘʨʽ ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ 

ISʆ 6272 ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ISO (ʜʠʚ. 

2.5.5) 

ʥʝ ʤʝʥʰʝ 5ɼʞ ʥʝ ʤʝʥʰʝ 5 ɼʞ 

6 ʉʪʽʡʢʽʩʪʴ ʜʦ ʢʘʪʦʜʥʦʛʦ ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ ʟʛʽʜʥʦ 

ʟ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ ISʆ 15711 (ʤʝʪʦʜ ɸ) ʘʙʦ 

ʚʽʜʧʦʚʽʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ISO (ʜʠʚ. 2.5.6) ʜʣʷ 

ʧʦʢʨʠʪʪʷ, ʩʫʤʽʩʥʦʛʦ ʟ ʢʘʪʦʜʥʠʤ ʟʘʭʠʩʪʦʤ 

ʤʝʥʰʝ 5ʤʤ ʧʽʩʣʷ 

3ʤʽʩ. 

ʚʠʧʨʦʙʫʚʘʥʴ, ʤʝʥʰʝ 

8ʤʤ ʧʽʩʣʷ 6ʤʽʩ. 

ʚʠʧʨʦʙʫʚʘʥʴ  

ʤʝʥʰʝ 5ʤʤ ʧʽʩʣʷ 3ʤʽʩ. 

ʚʠʧʨʦʙʫʚʘʥʴ,  

ʤʝʥʰʝ 10ʤʤ ʧʽʩʣʷ 6ʤʽʩ. 

ʚʠʧʨʦʙʫʚʘʥʴ 

7 ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʧʦ ʣʴʦʜʫ 

(ʜʠʚ. 2.5.7) 

ʥʝ ʙʽʣʴʰʝ  

0,05 

ʥʝ ʙʽʣʴʰʝ  

0,08 

ʥʝ ʙʽʣʴʰʝ  

0,05 

ʥʝ ʙʽʣʴʰʝ  

0,08 

8 ʄʽʥʽʤʘʣʴʥʘ ʅʊʉʇ ʪʦʚʱʠʥʘ ʩʫʭʦʾ ʧʣʽʚʢʠ 

(ʧʨʘʚʠʣʦ 90/10)1 ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʝʧʦʢʩʠʜʥʽʡ 

ʦʩʥʦʚʽ2 

500ʤʢʤ 

1ʅʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʫʭʦʾ ʧʣʽʚʢʠ (ʅʊʉʇ). ɿʛʽʜʥʦ ʟ ʧʨʘʚʠʣʦʤ 90/10 ʟʥʘʯʝʥʥʷ 90% ʚʩʽʭ ʚʠʤʽʨʽʚ ʪʦʚʱʠʥʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠ ʅʊʉʇ, ʽ ʞʦʜʥʝ ʟ 10% ʨʝʰʪʠ ʟʥʘʯʝʥʴ ʚʠʤʽʨʽʚ ʪʦʚʱʠʥʠ ʥʝ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʥʠʞʯʠʤ ʟʘ 0,9 ʭ ʅʊʉʇ. 

2ʄʽʥʽʤʘʣʴʥʘ ʥʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ ʜʣʷ ʣʴʦʜʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ ʥʝ ʥʘ ʝʧʦʢʩʠʜʥʽʡ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤè; 

ʚ ʧʫʥʢʪ 6.5.4.3 ʚʠʨʘʟ çʟʘʚʦʜʩʴʢʦʛʦ ˇʨʫʥʪʫè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çʤʽʞʦʧʝʨʘʮʽʡʥʦʛʦ ˇʨʫʥʪʫè; 

ʜʨʫʛʠʡ ʘʙʟʘʮ ʧʫʥʢʪʫ 6.5.4.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç- ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʦʨ ʜʦ 

ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʟʣʦʤʽʚ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚ ʢʦʞʥʦʤʫ ʟʨʘʟʢʫ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 16 %.è; 

ʚ ʧʫʥʢʪʽ 6.5.4.5 ʚʠʨʘʟʠ çʟʘʚʦʜʩʴʢʠʭ ˇʨʫʥʪʽʚè ʪʘ ç ʟʘʚʦʜʩʴʢʦʛʦ ˇʨʫʥʪʫè ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ: 

çʤʽʞʦʧʝʨʘʮʽʥʠʭ ˇʨʫʥʪʽʚè ʪʘ ʤʽʞʦʧʝʨʘʮʽʡʥʦʛʦ ˇʨʫʥʪʫè ʚʽʜʧʦʚʽʜʥʦ; ʜʨʫʛʽʡ ʘʙʟʘʮ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

ç, ʽ ʥʘ ʥʦʤʽʥʘʣʴʥʫ ʪʦʚʱʠʥʫ ʧʦʢʨʠʪʪʷ ʥʝ ʙʽʣʴʰʝ ʪʽʻʾ, ʷʢʘ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ.è; 

ʨʦʟʜʽʣ 6 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 6.12 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç6.12 ʇʆʃɯʄɽʈʅɯ 

ʂʆʄʇʆɿʀʎɯʁʅɯ ʄɸʊɽʈɯɸʃʀ ɼʃʗ ɺʀɻʆʊʆɺʃɽʅʅʗ ɽʃɽʄɽʅʊɯɺ ɺɸʃʆʇʈʆɺʆɼɯɺ 

6.12.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʇʂʄ ʥʘ ʦʩʥʦʚʽ ʘʨʤʫʶʯʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʟʽ ʩʢʣʷʥʠʭ 

ʘʙʦ/ʪʘ ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʦʥ, ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʟʚôʷʟʫʶʯʠʭ ð ʧʦʣʽʝʬʽʨʥʠʭ, ʚʽʥʽʣʝʬʽʨʥʠʭ ʪʘ 

ʝʧʦʢʩʠʜʥʠʭ, ð ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʘʣʦʧʨʦʚʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 5.10 ʯʘʩʪʠʥʠ 
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VII çʄʝʭʘʥʽʯʥʽ ʫʩʪʘʥʦʚʢʠè. ɺʠʤʦʛʘʤʠ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʧʨʠ ʚʠʙʦʨʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʘʣʦʧʨʦʚʦʜʽʚ. 

ɺʠʙʽʨ ʩʢʣʘʜʦʚʠʭ ʇʂʄ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʘʣʘ, ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʽʮʥʦʩʪʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʟʛʽʜʥʦ ʟ 5.10 ʯʘʩʪʠʥʠ VII çʄʝʭʘʥʽʯʥʽ ʫʩʪʘʥʦʚʢʠè. 

6.12.2 ɸʨʤʫʶʯʽ ʤʘʪʝʨʽʘʣʠ. 

6.12.2.1 ɸʨʤʫʶʯʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʇʂʄ, ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʤʘʪʝʨʽʘʣ ʨʽʟʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ (ʚʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ, ʚʦʣʦʛʽʩʥʠʭ ʪʦʱʦ). 

6.12.2.2 ɼʦʧʫʩʢʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʚʦʣʦʢʦʥ: ʩʢʣʦʚʦʣʦʢʥʦ ʽ ʚʫʛʣʝʮʝʚʝ ʚʦʣʦʢʥʦ. 

6.12.2.3 ɯʥʰʽ ʪʠʧʠ ʚʦʣʦʢʦʥ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ, ʷʢʱʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂʄ, ʱʦ 

ʦʪʨʠʤʫʶʪʴʩʷ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʥʝ ʥʠʞʯʽ, ʥʽʞ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ. 2.3.5.11 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ 

ʩʫʜʝʥ ʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. ɺʠʙʽʨ ʘʨʤʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʇʂʄ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʦʪʨʠʤʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʽʮʥʦʩʪʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʤʝʥʪʽʚ ʚʘʣʦʧʨʦʚʦʜʽʚ. 

6.12.2.4 ʉʢʣʷʥʽ ʘʨʤʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 2.3.1.3 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʪʘ 

ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.2.5 ɺ ʷʢʦʩʪʽ ʘʨʤʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʟ ʱʽʣʴʥʽʩʪʶ ʚʦʣʦʢʦʥ ʚʽʜ 200 ʜʦ 4800 

ʪʝʢʩ1. 

6.12.2.6 ʇʨʠ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʽ ʚʦʣʦʢʥʘ ʽ ʘʨʤʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʚʠʤʦʛʠ 2.3.1.6 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.2.7 ʇʦʩʪʘʚʢʘ ʚʦʣʦʢʥʘ ʪʘ ʘʨʤʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʧʘʩʧʦʨʪʦʤ 

(ʉʝʨʪʠʬʽʢʘʪʦʤ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʶʚʘʯʘ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.3.1.8 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʤʽʮʥʽʩʪʴ 

ʩʫʜʝʥ ʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.3 ɿʚôʷʟʫʶʯʠ ʤʘʪʝʨʽʘʣʠ. 

6.12.3.1 ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʟʚôʷʟʫʶʯʦʛʦ ʧʨʠʡʤʘʶʪʴʩʷ ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ, ʱʦ ʤʘʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʟʘʪʚʝʨʜʽʣʦʤʫ ʩʪʘʥʽ ʥʝ ʥʠʞʯʝ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ. 2.3.2.2 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ 

ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. ɯʥʰʽ ʟʚôʷʟʫʶʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ, ʷʢʱʦ 

ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʥʠʞʯʽ ʟʘ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 2.3.2.2 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ 

ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè (ʟʘ ʚʠʥʷʪʢʦʤ ʱʽʣʴʥʦʩʪʽ), ʘ ʤʽʮʥʽʩʥʽ ʪʘ ʧʨʫʞʥʽ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂʄ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʩʤʦʣ, ʥʝ ʥʠʞʯʽ ʟʘ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 2.3.5.11 ʯʘʩʪʠʥʠ 

XVI çʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.3.2 ɼʣʷ ʪʝʨʤʦʨʝʘʢʪʠʚʥʠʭ ʟʚôʷʟʫʶʯʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ 2.3.2.1 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ 

ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.3.3 ɺʩʽ ʩʤʦʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʜʘʥʽ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʨʠ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʨʤʘʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʘʣʦʧʨʦʚʦʜʽʚ ʟ ʇʂʄ ʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʢʘʟʘʥʠʡ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʫʟʛʦʜʞʝʥʽʡ ʈʝʛʽʩʪʨʦʤ. 

6.12.3.4 ɺʠʛʦʪʦʚʣʶʚʘʯ ʚʘʣʘ ʧʦʚʠʥʝʥ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʤʦʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʦʧʠʩʘʥʠʤ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʭʠʙʢʠ. ɺʩʽ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʦʙʘʚʢʠ ʜʦ 

ʟʚôʷʟʫʶʯʦʛʦ (ʢʘʪʘʣʽʟʘʪʦʨʠ, ʧʨʠʩʢʦʨʶʚʘʯʽ, ʟʘʪʚʝʨʜʞʫʚʘʯʽ), ʘ ʪʘʢʦʞ ʜʦʙʘʚʢʠ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʣʘ (ʪʠʢʩʦʪʨʦʧʥʽ ʜʦʙʘʚʢʠ, ʥʘʧʦʚʥʶʚʘʯʽ, ʙʘʨʚʥʠʢʠ, ʧʨʦʪʠʧʦʞʝʞʥʽ ʪʘ ʧʨʦʪʠʫʜʘʨʥʽ 

ʧʦʢʨʠʪʪʷ ʪʦʱʦ) ʧʦʚʠʥʥʽ ʚʢʘʟʫʚʘʪʠʩʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʣʘ. ʇʦ ʚʩʽʭ 

ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʚʽʜ ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ. 

6.12.3.5 ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʟʚôʷʟʫʶʯʦʛʦ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ ʩʤʦʣʠ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʥʘ 20ÁC ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ ʽ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 70ÁC. 

 
1 ɺʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʽʡ ʱʽʣʴʥʦʩʪʽ ʚʦʣʦʢʦʥ. ʇʦʟʥʘʯʘʻ ʤʘʩʫ ʜʞʛʫʪʘ ʚ ʛʨʘʤʘʭ ʜʦʚʞʠʥʦʶ 1 ʢʤ. 
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6.12.3.6 ɺʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚôʷʟʫʶʯʦʛʦ ʧʨʦʚʦʜʷʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

(ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ) ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʤʽʞʥʘʨʦʜʥʠʭ / ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʫʟʛʦʜʞʝʥʠʭ ʽʟ ʈʝʛʽʩʪʨʦʤ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʫʪʴ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠʩʷ ʣʘʙʦʨʘʪʦʨʽʻʶ, ʚʠʟʥʘʥʦʶ 

ʈʝʛʽʩʪʨʦʤ. 

6.12.3.7 ʇʨʠ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʽ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʷʪʠʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚôʷʟʫʶʯʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʽ ʥʦʨʤʘʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʢʘ ʝʣʝʤʝʥʪʽʚ ʚʘʣʦʧʨʦʚʦʜʫ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʉʊʉ ʥʘ ʟʚôʷʟʫʶʯʠʡ ʤʘʪʝʨʽʘʣ ʪʘʢʘ ʧʝʨʝʚʽʨʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ-

ʚʠʨʦʙʥʠʢʦʤ ʚʦʣʦʢʦʥ ʽ ʘʨʤʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ ʟʘʥʦʩʠʪʠʩʷ ʚ ʧʘʩʧʦʨʪ (ʉʝʨʪʠʬʽʢʘʪ 

ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʶʚʘʯʘ) ʥʘ ʢʦʞʥʫ ʧʘʨʪʽʶ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. 

6.12.3.8 ʇʦʩʪʘʚʢʘ ʟʚôʷʟʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʧʘʩʧʦʨʪʦʤ (ʉʝʨʪʠʬʽʢʘʪʦʤ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʶʚʘʯʘ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.3.2.9 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʟ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.4 ɺʠʤʦʛʠ ʜʦ ʘʜʛʝʟʽʡʥʠʭ ʩʢʣʘʜʽʚ. 

6.12.4.1 ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ 2.3.4.1 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʟ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè. 

6.12.4.2 ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʢʣʝʶ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʨʦʙʦʯʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʷʢ ʤʽʥʽʤʫʤ ʥʘ 15 ÁC. 

6.12.4.3 ʇʦʩʪʘʚʢʘ ʘʜʛʝʟʽʡʥʦʛʦ ʩʢʣʘʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʧʘʩʧʦʨʪʦʤ (ʉʝʨʪʠʬʽʢʘʪʦʤ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʶʚʘʯʘ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 2.3.4.6 ʯʘʩʪʠʥʠ XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚè. 

6.12.5 ɺʠʤʦʛʠ ʜʦ ʇʂʄ. 

6.12.5.1 ʇʨʠ ʚʠʙʦʨʽ ʇʂʄ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʘʭ ʚʘʣʦʧʨʦʚʦʜʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 

- ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʧʨʫʞʥʠʭ ʽ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʜʽʾ 

ʧʦʚʪʦʨʥʦ-ʩʪʘʪʠʯʥʠʭ, ʪʨʠʚʘʣʠʭ, ʚʽʙʨʘʮʽʡʥʠʭ ʽ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

- ʚʦʣʦʜʽʥʥʷ ʚʣʘʩʪʠʚʽʩʪʶ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʧʨʫʞʥʽ ʪʘ ʤʽʮʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʫ 

ʟʘʜʘʥʠʭ ʤʝʞʘʭ, ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. 

6.12.5.2 ʇʂʄ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʶ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʘʟʘʥʽ 

ʚ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʤʘʪʝʨʽʘʣ. 

6.12.5.3 ɺʘʣʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʩʪʨʫʢʮʽʾ. ɼʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʚʘʣʽʚ ʟ ʇʂʄ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ: ʥʘʤʦʪʫʚʘʥʥʷ ʥʠʪʦʢ 

(ʩʫʭʠʭ, ʤʦʢʨʠʭ) ʽ ʧʨʝʧʨʝʛʽʚ. ʅʘʤʦʪʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʫʢʣʘʜʘʥʥʷ ʰʘʨʽʚ, 

ʦʧʠʩʘʥʦʾ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ. 

ʐʚʠʜʢʽʩʪʴ ʥʘʤʦʪʫʚʘʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ ʥʘʪʷʛʫ ʚʦʣʦʢʥʘ, 

ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʧʨʦʩʦʯʝʥʥʷ ʟʚôʷʟʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ. ʎʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʘʟʘʥʽ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʩʪʨʫʢʮʽʾ. ʐʠʨʠʥʘ ʥʘʤʦʪʫʚʘʥʠʭ ʜʞʛʫʪʽʚ ʘʙʦ ʩʪʨʽʯʦʢ ʽ ʟʘʟʦʨ ʤʽʞ ʥʠʤʠ ʚ ʧʨʦʮʝʩʽ 

ʫʢʣʘʜʘʥʥʷ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʩʪʨʫʢʮʽʾ. 

6.12.5.4 ʄʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʨʤʫʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ 

ʟʚôʷʟʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ, ʟʘʟʥʘʯʝʥʝ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. 

6.12.5.5 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʂʄ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʥʠʞʯʠʤʠ ʟʘ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 2.3.5.11 ʯʘʩʪʠʥʠ 

XVI çʂʦʥʩʪʨʫʢʮʽʷ ʽ ʤʽʮʥʽʩʪʴ ʩʫʜʝʥ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè; 

ʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 6.13 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç6.13 ʉʀʅʊɽʊʀʏʅɯ 

ʄɸʊɽʈɯɸʃʀ, ʗʂɯ ɿɸʉʊʆʉʆɺʋʖʊʔʉʗ ɼʃʗ ʇɯɼʐʀʇʅʀʂɯɺ ʉʋɼʅʆɺʀʍ ɺɸʃɯɺ ɯ 

ɹɸʃɽʈɯɺ ʉʊɽʈɽʅ 

6.13.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʩʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʦʤ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʰʠʧʥʠʢʽʚ ʩʫʜʥʦʚʠʭ ʚʘʣʽʚ ʽ ʙʘʣʝʨʽʚ ʩʪʝʨʝʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 5.6 ʯʘʩʪʠʥʠ VII 

çʄʝʭʘʥʽʯʥʽ ʫʩʪʘʥʦʚʢʠè ʽ 2.8 ʯʘʩʪʠʥʠ III çʇʨʠʩʪʨʦʾ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷè. 

6.13.2 ʉʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʧʽʜʰʠʧʥʠʢʽʚ ʩʫʜʥʦʚʠʭ ʚʘʣʽʚ ʽ ʙʘʣʝʨʽʚ ʩʪʝʨʝʥ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ (ʤʘʪʠ ʉʊʉ ʽ/ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʝʨʪʠʬʽʢʘʪ ʉ). 
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ʉʭʚʘʣʝʥʥʷ ʈʝʛʽʩʪʨʫ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʨʦʜʫʢʪ (ʚʢʣʘʜʠʰʽ/ʚʪʫʣʢʠ) ʦʜʥʦʛʦ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ ʽ ʨʽʟʥʠʭ 

ʪʠʧʦʨʦʟʤʽʨʽʚ. ʇʽʜ ʚʠʜʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʦʜʠʥ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʟ ʘʨʤʫʚʘʥʥʷʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ. ʄʘʪʝʨʽʘʣʠ 

ʚʢʣʘʜʠʰʽʚ/ʚʪʫʣʦʢ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʭʽʤʽʯʥʽ ʩʢʣʘʜʠ, ʩʤʦʣʠ, ʚʦʣʦʢʥʘ, ʥʘʧʦʚʥʶʚʘʯʽ ʪʦʱʦ, 

ʚʚʘʞʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ. 

ʉʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʚʢʣʘʜʠʰʽʚ/ʚʪʫʣʦʢ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʨʽʚʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʚʠʪʨʠʤʫʚʘʪʠ 

ʧʦʚʝʨʭʥʝʚʠʡ ʪʠʩʢ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

- ʜʦ 5,5ʅ/ʤʤ2; 

- ʚʽʜ 5,5ʅ/ʤʤ2 ʜʦ 10 ʅ/ʤʤ2. 

6.13.3 ʄʘʪʝʨʽʘʣ ʧʨʠ ʩʭʚʘʣʝʥʥʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʠʡ ʧʽʜ ʥʘʛʣʷʜʦʤ ʈʝʛʽʩʪʨʫ ʘʙʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʚʠʟʥʘʥʽʡ ʈʝʛʽʩʪʨʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 6.13.3-1, 6.13.3-2 ʽ 6.13.3-3. 

ʊʘʙʣʠʮʷ 6.13.3-1 ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʧʦʚʝʨʭʥʝʚʠʭ ʪʠʩʢʽʚ 

ɺʣʘʩʪʠʚʽʩʪʴ 

(ʧʘʨʘʤʝʪʨ) 

ʆʜ. ʚʠʤʽʨʽʚ ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 

ʂʽʣʴʢʽʩʪʴ ʽ 

ʚʠʙʽʨ ʟʨʘʟʢʽʚ 

ɿʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ 

ʧʨʠʡʤʘʥʥʷ 

1 2 3 4 5 6 

ʂʦʤʧʨʝʩʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ɽʣʘʩʪʦʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ 

ɺʽʜʥʦʩʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ ʜʦ 

120ʅ/ʤʤ2 

% ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ 

(ʈʝʢʦʤʝʥʜʦʚʘʥʽ 

ʩʪʘʥʜʘʨʪʠ 

ɼʉʊʋ EN ISO 

604, EN ISO 

604:2003) 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʜʝʬʦʨʤʘʮʽʷ 4% 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 

ʅʝʝʣʘʩʪʦʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ 

ʄʽʮʥʽʩʪʴ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ 

(ʧʦʧʝʨʝʢ) 

ʅ/ʤʤ2 ɼʉʊʋ EN ISO 

604 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ʄʽʥʽʤʫʤ 

100ʥ/ʤʤ2 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ʄʽʮʥʽʩʪʴ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ 

(ʚʟʜʦʚʞ) 

ʇʦʪʨʽʙʥʦ ʪʽʣʴʢʠ 

ʜʣʷ ʰʪʘʙʽʚ ʽ 

ʧʣʘʥʦʢ 

ʅ/ʤʤ2 ɼʉʊʋ EN ISO 

604 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ʄʽʥʽʤʫʤ 

85ʅ/ʤʤ2 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ʄʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ 

(ʧʦʧʝʨʝʢ) 

ʅ/ʤʤ2 ɼʉʊʋ EN ISO 

604 - 
ʄʽʥʽʤʫʤ 

1000ʅ/ʤʤ2 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ʆʙ'ʻʤʥʝ 

ʥʘʙʫʭʘʥʥʷ ʚʽʜ 

ʚʦʜʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ 

ʽ 80Áʉ 

% 
ISO 175:2014  

4 ʪʠʞʥʽ ʚ 

ʰʪʫʯʥʽʡ 

ʤʦʨʩʴʢʽʡ ʚʦʜʽ 

(ASTM D1141) 

ʄʽʥʽʤʫʤ 3 

ʟʨʘʟʢʠ ʧʨʠ 

ʢʦʞʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

ɿʨʘʟʢʠ: 

- ʩʝʛʤʝʥʪ ʪʨʫʙʠ 

ʘʙʦ ʧʣʦʩʢʘ 

ʜʝʪʘʣʴ 

ʨʦʟʤʽʨʦʤ 

50x50xt ʤʤ 

- ʤʽʥʽʤʘʣʴʥʘ 

t=4ʤʤ ʘʙʦ 

ʤʽʥʽʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ 

ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʚʪʫʣʢʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʠ 

ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʄʘʢʩ. ʜʦ 3% ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 
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ɺʣʘʩʪʠʚʽʩʪʴ 

(ʧʘʨʘʤʝʪʨ) 

ʆʜ. ʚʠʤʽʨʽʚ ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 

ʂʽʣʴʢʽʩʪʴ ʽ 

ʚʠʙʽʨ ʟʨʘʟʢʽʚ 

ɿʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ 

ʧʨʠʡʤʘʥʥʷ 

1 2 3 4 5 6 

ʚʠʣʫʯʝʥʥʷ (ʫ 

ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ) 

ɺʦʜʦʩʪʽʡʢʽʩʪʴ 

ɽʣʘʩʪʦʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ 

ɺʦʜʦʩʪʽʡʢʽʩʪʴ 

ʧʽʩʣʷ 4 ʪʠʞʥʽʚ ʫ 

ʟʘʤʽʥʥʠʢʫ 

ʤʦʨʩʴʢʦʾ ʚʦʜʠ 

(ASTM 

D1141)ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20ÁC 

% 
ʄʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘ 

ʜʝʬʦʨʤʘʮʽʷ ʧʨʠ 

ʩʪʠʩʢʘʶʯʦʤʫ 

ʟʫʩʠʣʣʽ 

120ʅ/ʤʤ2 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ʄʘʢʩʽʤ. 

ʜʝʬʦʨʤʘʮʽʷ 4% 
ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ʅʝʝʣʘʩʪʦʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ 

ɺʦʜʦʩʪʽʡʢʽʩʪʴ 

ʧʽʩʣʷ 4 ʪʠʞʥʽʚ ʫ 

ʟʘʤʽʥʥʠʢʫ 

ʤʦʨʩʴʢʦʾ ʚʦʜʠ 

(ASTM 

D1141)ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20ÁC 

% 
ɼʉʊʋ EN ISO 

604 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʩʪʠʩʥʝʥʥʷ 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ɿʙʝʨʝʞʝʥʥʷ: 

ʤʽʥʽʤʫʤ 80% 

ʚʽʜ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʽ 

ʤʦʜʫʣʷ 

ʧʨʫʞʥʦʩʪʽ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ɺʧʣʠʚ ʤʘʩʣʘ 

ʆʙ'ʻʤʥʝ 

ʥʘʙʫʭʘʥʥʷ ʚʽʜ 

ʤʘʩʣʘ ʧʽʩʣʷ 4 

ʪʠʞʥʽʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20Á 

% ISO 175:2014 

ʚ ʤʘʩʣʽ ˉ3 ʧʦ 

ɼʉʊʋ ISO 1817 

(ISO 1817:2015) 

ʄʽʥʽʤʫʤ 3 

ʟʨʘʟʢʠ ʧʨʠ 

ʢʦʞʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

ɿʨʘʟʢʠ: 

- ʩʝʛʤʝʥʪ ʪʨʫʙʠ 

ʘʙʦ ʧʣʦʩʢʘ 

ʜʝʪʘʣʴ 

ʨʦʟʤʽʨʦʤ 

50x50xt ʤʤ 

- ʤʽʥʽʤʘʣʴʥʘ 

t=4ʤʤ ʘʙʦ 

ʤʽʥʽʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ 

ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʚʪʫʣʢʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʠ 

ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʚʠʣʫʯʝʥʥʷ (ʫ 

ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ) 

ʄʘʢʩ. ʜʦ 3% ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 

ʊʝʨʤʦʩʪʽʡʢʽʩʪʴ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʩʪʠʩʢʘʥʥʷ ʧʽʩʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʟʨʘʟʢʘ 

ʜʦ 50Áʉ 

% 
ɼʉʊʋ EN ISO 

604 ʧʨʠ 

ʩʪʠʩʢʘʶʯʦʤʫ 

ʟʫʩʠʣʣʽ 

120ʅ/ʤʤ2 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ʄʘʢʩ. ʜʦ 3% ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 

ʅʝʝʣʘʩʪʦʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʩʪʠʩʢʘʥʥʷ ʧʽʩʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʟʨʘʟʢʘ 

ʜʦ 50Áʉ 

% ɼʉʊʋ EN ISO 

604 

ɯʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 5 

ɸʥʽʟʦʪʨʦʧʥʽ: 

ʤʽʥʽʤʫʤ 10 

ɿʙʝʨʝʞʝʥʥʷ: 

ʤʽʥʽʤʫʤ 80% 

ʚʽʜ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʽ 

ʤʦʜʫʣʷ 

ʧʨʫʞʥʦʩʪʽ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʱʝ ʚʠʤʦʛ 

ʊʝʤʧʝʨʘʪʫʨʥʝ ʨʦʟʰʠʨʝʥʥʷ 
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ɺʣʘʩʪʠʚʽʩʪʴ 

(ʧʘʨʘʤʝʪʨ) 

ʆʜ. ʚʠʤʽʨʽʚ ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 

ʂʽʣʴʢʽʩʪʴ ʽ 

ʚʠʙʽʨ ʟʨʘʟʢʽʚ 

ɿʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ 

ʧʨʠʡʤʘʥʥʷ 

1 2 3 4 5 6 

ʇʦʧʝʨʝʢ 

(ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʣʦʱʠʥʽ ʣʠʩʪʘ) ʽ 

ʚʟʜʦʚʞ 

(ʧʘʨʘʣʝʣʴʥʦ 

ʧʣʦʱʠʥʽ ʣʠʩʪʘ) 

ʤʤ/ʤʤÁʉ ISO 11359-

2:2021 

ASTM D696 - 

ɿʘʟʥʘʯʝʥʘ 

ʚʠʨʦʙʥʠʢʦʤ 

ʚʝʣʠʯʠʥʘ 

 

- 

ʊʘʙʣʠʮʷ 6.13.3-2 ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʧʦʚʝʨʭʥʝʚʠʭ ʪʠʩʢʽʚ ʜʦ 5,5ʅ/ʤʤ2 

ɺʣʘʩʪʠʚʽʩʪʴ 

(ʧʘʨʘʤʝʪʨ) 
ʆʜ. ʚʠʤʽʨʽʚ ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 
ʂʽʣʴʢʽʩʪʴ ʽ 

ʚʠʙʽʨ ʟʨʘʟʢʽʚ 
ɿʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ 

ʧʨʠʡʤʘʥʥʷ 

1 2 3 4 5 6 

ɿʥʦʩ 

ɿʥʦʩ ʨʦʢʠ ɼʠʚ. 6.13.3.2 ʽ 

6.13.3.3 

ɼʠʚ. 6.13.3.2 ʽ 

6.13.3.3 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʟʥʦʩ ʧʦʚʠʥʥʽ 

ʧʦʢʘʟʘʪʠ 

ʤʽʥʽʤʘʣʴʥʠʡ 

ʦʯʽʢʫʚʘʥʠʡ 

ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

- 

ʊʝʨʪʷ 

ɼʠʥʘʤʽʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

- 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʥʘ 

ʤʘʰʠʥʘʭ ʪʝʨʪʷ 

ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 

20 ʽ 80 ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʪʠʩʢʫ 

ʘʙʦ ʤʽʥʽʤʫʤ 

ʧʨʠ ʜʚʦʭ ʨʽʟʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ 

ʪʠʩʢʘʭ (ʤʘʢʩ. ʽ ʚ 

2 ʨʘʟʠ ʚʠʱʝ 

ʤʘʢʩ.) 

ʄʽʥʽʤʫʤ 3 

ʟʨʘʟʢʠ ʧʨʠ 

ʢʦʞʥʦʤʫ 

ʟʥʘʯʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʪʠʩʢʫ 

ʄʘʢʩ. 0,25 ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 
ʉʪʘʪʠʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

ʊʘʙʣʠʮʷ 6.13.3-3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʪʠʩʢʽʚ ʧʦʥʘʜ 5,5 ʅ/ʤʤ2 ʽ ʜʦ 10 

ʅ/ʤʤ2 ʽ ʚʠʱʝ 

ɺʣʘʩʪʠʚʽʩʪʴ 

(ʧʘʨʘʤʝʪʨ) 
ʆʜ. ʚʠʤʽʨʽʚ ʉʧʦʩʽʙ 

ʚʠʧʨʦʙʫʚʘʥʴ 
ʂʽʣʴʢʽʩʪʴ ʽ ʚʠʙʽʨ 

ʟʨʘʟʢʽʚ 
ɿʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ 

ʧʨʠʡʤʘʥʥʷ 
ʆʙ'ʻʤʥʝ 

ʥʘʙʫʭʘʥʥʷ ʚʽʜ 

ʚʦʜʠ 

% ISO 175:2014 
ʚʦʣʦʛʠʡ/ʩʫʭʠʡ/ʚʦʣʦʛʠʡ 

ʮʠʢʣ; 3 ʜʥʽ ʚʦʣʦʛʠʡ + 3 

ʜʥʽ ʩʫʭʠʡ, ʧʨʦʪʷʛʦʤ 4 

ʪʠʞʥʽʚ ʫ ʟʘʤʽʥʥʠʢʫ 

ʤʦʨʩʴʢʦʾ ʚʦʜʠ (ASTM 

D1141) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20ÁC. 

ʇʦʚʠʥʥʽ ʧʦʯʠʥʘʪʠʩʷ ʽ 

ʟʘʢʽʥʯʫʚʘʪʠʩʷ 3-

ʜʝʥʥʠʤ ʚʦʣʦʛʠʤ 

ʮʠʢʣʦʤ 

ʄʽʥʽʤʫʤ 3 

ʟʨʘʟʢʠ 

ʨʦʟʤʽʨʦʤ 

50ʭ50ʭt ʤʤ, 

ʤʽʥʽʤʫʤ t=4ʤʤ 

ʘʙʦ ʤʽʥʽʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ 

ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʚʪʫʣʢʠ 

ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʚʠʣʫʯʝʥʥʷ (ʫ 

ʚʦʣʦʛʦʤʫ 

ʩʪʘʥʽ) 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 

ɿʥʦʩ ɼʠʚ. 6.13.3.2 

ʽ 6.13.3.3 

ɼʠʚ. 6.13.3.2 ʽ 

6.13.3.3 

ɼʠʚ. 6.13.3.2 ʽ 6.13.3.3 ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʟʥʦʩ ʧʦʚʠʥʥʽ 

ʧʦʢʘʟʘʪʠ 

ʤʽʥʽʤʘʣʴʥʠʡ 

ʦʯʽʢʫʚʘʥʠʡ 

- 
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ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɼʠʥʘʤʽʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 
- ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʥʘ 

ʤʘʰʠʥʘʭ ʪʝʨʪʷ 

ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 

20 ʽ 80 ʫ 

ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʪʠʩʢʫ 

ʘʙʦ ʤʽʥʽʤʫʤ 

ʧʨʠ ʜʚʦʭ 

ʨʽʟʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ 

ʪʠʩʢʘʭ (ʤʘʢʩ. ʽ 

ʚ 2 ʨʘʟʠ ʚʠʱʝ 

ʤʘʢʩ.) 

-20Áʉ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʥʦʩ; 

-80Áʉ: 

ʤʽʥʽʤʫʤ 3 ʟʨʘʟʢʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʠʩʢʫ 

ʤʘʢʩ. 0,25 ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʠʞʯʝ ʚʠʤʦʛ 

ʉʪʘʪʠʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 
- 

6.13.3.2 ʇʨʦʮʝʜʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʥʦʩ ʜʣʷ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʪʫʣʦʢ ʧʽʜʰʠʧʥʠʢʽʚ ʩʪʝʨʥʘ. 

ʎʷ ʧʨʦʮʝʜʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʪʘʥʜʘʨʪʥʘ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʽʥʰʽ ʨʦʟʤʽʨʠ ʪʘ 

ʧʘʨʘʤʝʪʨʠ, ʥʽʞ ʪʽ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ ʥʠʞʯʝ, ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

6.13.3.2.1 ɺʠʧʨʦʙʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

- ʚʘʣʘ ʜʽʘʤʝʪʨʦʤ (dʚʘʣʘ) ʨʽʚʥʠʤ 100 ʤʤ; 

- ʟʨʘʟʢʘ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʟʘʬʽʢʩʦʚʘʥʠʡ ʩʝʛʤʝʥʪ ʧʽʜʰʠʧʥʠʢʘ ʽ ʧʦʚʠʥʝʥ ʟʘʢʨʠʚʘʪʠ 

ʤʽʥʽʤʫʤ 50Á ʢʦʣʘ ʚʘʣʘ (ʧʦ ʰʠʨʠʥʽ) ʽ ʤʘʪʠ ʜʦʚʞʠʥʫ ʧʽʜʰʠʧʥʠʢʘ l = 1,2d (ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ 120ʤʤ 

ʜʣʷ ʚʘʣʘ 100 ʤʤ, ʤʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ 80 ʤʤ; ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʣʴʰʠʭ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʝʨʝʞʝʥʘ 

ʪʘ ʞ ʧʨʦʧʦʨʮʽʷ). ɼʽʘʤʝʪʨ ʧʽʜʰʠʧʥʠʢʘ ʧʦʚʠʥʝʥ ʙʫʪʠ 

dʧʽʜʰ = dʚʘʣʘ +1ʤʤ, 

ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʚʠʛʦʪʦʚʣʶʚʘʯʘ (ʟʘ ʥʘʷʚʥʦʩʪʽ); 

- ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʤʘʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ. 

6.13.3.2.2 ʇʘʨʘʤʝʪʨʠ ʚʠʧʨʦʙʫʚʘʥʴ: 

- ʢʦʣʠʚʘʥʥʷ ʚʘʣʫ Ñ 15Á; 

- ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʝʚʠʡ ʪʠʩʢ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʪʠʩʢʫ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʴʦʛʦ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʧʽʜ ʪʠʩʢʦʤ, ʱʦ ʚ ʜʚʘ ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ 

ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ; 

- ʟʤʘʱʫʚʘʥʥʷ: ʷʢ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʪʘʢ ʽ ʟ ʧʨʠʤʫʩʦʚʠʤ ʟʤʘʱʫʚʘʥʥʷʤ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ 20ÁC; 

- ʰʚʠʜʢʽʩʪʴ 3,5ʤʤ/ʩ; 

- ʨʫʭ ʚʘʣʫ ʧʽʜ ʧʦʚʝʨʭʥʝʚʠʤ ʪʠʩʢʦʤ, ʱʦ ʚʠʤʘʛʘʻʪʴʩʷ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʝʟʧʝʨʝʨʚʥʠʤ. ʗʢʱʦ ʧʦʚʝʨʭʥʝʚʠʡ 

ʪʠʩʢ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ, ʱʦ ʚʠʤʘʛʘʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʘ ʧʘʫʟʘ/ʟʫʧʠʥʢʘ ʥʘ ʧʝʨʽʦʜ ʜʦ 10 ʩ ʧʨʠ 

ʢʦʞʥʦʤʫ ʧʨʦʭʦʜʞʝʥʥʽ ʜʽʘʤʝʪʨʘʣʴʥʦʾ ʧʣʦʱʠʥʠ, ʽ ʮʝ ʙʫʜʝ ʚʢʘʟʘʥʦ ʷʢ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʟʘʩʪʦʩʦʚʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ PV (ʪʠʩʢ ʽ ʰʚʠʜʢʽʩʪʴ ð ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ); 

- ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʟʥʦʩʫ (ʤʽʥʽʤʫʤ 192ʛʦʜ ʧʨʠ 3,5ʤʤ/ʩ ʘʙʦ 

ʤʘʢʩʠʤʫʤ 850 ʛʦʜ, ʚʠʢʣʶʯʘʶʯʠ ʨʦʟʙʠʨʘʥʥʷ ʽ ʧʘʫʟʠ/ʟʫʧʠʥʢʠ). ɼʣʷ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽ/ʘʙʦ 

ʙʽʣʴʰ ʪʨʠʚʘʣʠʭ ʟʫʧʠʥʦʢ ʪʨʠʚʘʣʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ. 

6.13.3.2.3 ʄʘʪʝʨʽʘʣ, ʱʦ ʩʧʦʣʫʯʘʻʪʴʩʷ: 

ʚʠʜ ð ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ; 

ʪʚʝʨʜʽʩʪʴ ð ʤʘʢʩʠʤʫʤ 220 HV5. 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟ ʯʘʩʪʦʪʦʶ ʦʙʨʦʙʢʠ Ra = 0,8 ʤʢʤ 

(ʟʛʽʜʥʦ ʟ ɼʉʊʋ ISO 4287). 

6.13.3.2.4 ʌʽʢʩʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ: 
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- ʟʥʦʩ ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ ʘʙʦ ʨʝʛʫʣʷʨʥʦ ʚʠʤʽʨʶʚʘʪʠʩʷ ʥʘ ʚʪʫʣʮʽ, ʘ ʪʘʢʦʞ ʥʘ ʚʢʣʘʜʠʰʽ/ʚʘʣʫ. 

ʋ ʨʘʟʽ ʨʝʛʫʣʷʨʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʦʩ ʧʦʚʠʥʝʥ ʚʠʤʽʨʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʨʦʟʙʠʨʘʥʥʷ ʧʽʩʣʷ ʢʦʞʥʠʭ 48 

ʛʦʜʠʥ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʷʢ ʤʽʥʽʤʫʤ ʥʘ 4-ʭ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʙʫʜʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ 

ʩʪʫʧʽʥʴ/ʰʚʠʜʢʽʩʪʴ ʟʥʦʩʫ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ. ʅʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʘ ʷʢ ʚ 

ʪʘʙʣʠʮʷʭ, ʪʘʢ ʽ ʥʘ ʛʨʘʬʽʢʘʭ: ʟʥʦʩ ʚʽʜʥʦʩʥʦ ʯʘʩʫ (ʤʢʤ/ʛʦʜ) ʽ ʪʠʩʢʫ (ʤʢʤ/ʄʇʘ); ʟʥʦʩ ʚʽʜʥʦʩʥʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʤʢʤ/ʛʦʜ); ʟʥʦʩ ʚʽʜʥʦʩʥʦ ʧʨʦʡʜʝʥʦʾ ʚʽʜʩʪʘʥʽ (ʤʢʤ/ʢʽʣʴʢʽʩʪʴ ʢʦʣʠʚʘʥʴ); 

- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʦʚʠʥʝʥ ʚʠʤʽʨʶʚʘʪʠʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʩʪʫʧʽʥʴ/ʰʚʠʜʢʽʩʪʴ ʟʥʦʩʫ ʥʝ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ 

ʧʨʠ 20 ÁC. ɺʽʜʥʦʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʜʦ ʯʘʩʫ ʽ ʪʠʩʢʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʚ ʪʘʙʣʠʮʷʭ, ʪʘʢ 

ʽ ʥʘ ʛʨʘʬʽʢʘʭ; 

- ʚʩʽ ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʤʽʨʷʥʽ; 

- ʪʝʨʤʦʧʘʨʘ (Áʉ), ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ (ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠ ʪʝʧʣʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʠʡ ʟʥʦʩ ʜʣʷ 

ʨʦʟʨʽʟʥʝʥʥʷ ʮʠʭ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ). 

6.13.3.2.5 ʅʘʙʫʭʘʥʥʷ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʘ/ʘʙʦ ʥʘʙʫʭʘʥʥʷ ʚʽʜ ʚʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʟʥʦʩʫ. 

6.13.3.3 ʇʨʦʮʝʜʫʨʘ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʥʦʩ ʜʣʷ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʛʨʝʙʥʠʭ ʚʘʣʽʚ. 

6.13.3.3.1 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʟʥʦʩ ʜʣʷ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʛʨʝʙʥʠʭ ʚʘʣʽʚ ʟ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʨʫʭʦʤ ʧʨʦʚʦʜʷʪʴ ʟʘ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ: 

- ʤʘʪʝʨʽʘʣ, ʱʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ð ʚʘʣ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ; 

- ʜʽʘʤʝʪʨ ʚʘʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʧʽʜʰʠʧʥʠʢʘ, ʘʣʝ ʧʦʚʠʥʝʥ ʙʫʪʠ Ó 35ʤʤ; 

- ʨʫʭ ʚʘʣʘ ð ʙʝʟʧʝʨʝʨʚʥʝ ʢʦʚʟʘʥʥʷ; 

- ʦʙʝʨʪʦʚʘ ʰʚʠʜʢʽʩʪʴ 6ʤ/ʩ ʜʣʷ ʤʘʩʣʷʥʦʛʦ ʘʙʦ ʚʦʜʷʥʦʛʦ ʟʤʘʱʫʚʘʥʥʷ ʽ 3ʤ/ʩ ʜʣʷ ʟʤʘʱʝʥʥʷ 

ʢʦʥʩʠʩʪʝʥʪʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ; 

- ʟʤʘʱʫʚʘʥʥʷ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ (ʢʽʤʥʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ) ʽ ʤʽʥʝʨʘʣʴʥʠʤ ʤʘʩʪʠʣʦʤ (80ÁC), 

ʢʦʥʩʠʩʪʝʥʪʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (80 ÁC), ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ; 

- ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ Ra = 0,5ʤʢʤ (ʟʛʽʜʥʦ ʟ ɼʉʊʋ ISO 4287); ʪʠʩʢ ʥʘ ʩʪʠʢʫ ʤʽʥʽʤʫʤ 0,6ʅ/ʤʤ2; 

- ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʨʠʚʘʶʪʴ ʜʦʪʠ, ʜʦʢʠ ʢʦʝʬʽʮʽʻʥʪ ʟʥʦʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ (ʥʝ ʤʝʥʰʝ 192ʛʦʜ, ʥʝ 

ʙʽʣʴʰʝ 840ʛʦʜ); 

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʤʘʩʪʠʣʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʝʨʝʨʠʚʘʪʠʩʷ ʯʝʨʝʟ ʢʦʞʥʽ 8 ʛʦʜ; 

- ʨʦʟʤʽʨʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʟʛʽʜʥʦ ʟ ʨʠʩ. 6.13.3.3.1. 

 

 
ʈʠʩ. 6.13.3.3.1 ʈʦʟʤʽʨʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʟʨʘʟʢʘ: 

r ð ʨʘʜʽʫʩ ʚʘʣʫ; Ŭ ð 50 Á; t ð ʪʦʚʱʠʥʘ ʟʨʘʟʢʘ; 

L ð ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ; L = 2ɺ, ʤʤ; B ðʰʠʨʠʥʘ ʟʨʘʟʢʘ; ɺ = (“/180)ĀrĀ50, ʤʤ 

6.13.3.3.2 ʌʽʢʩʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ: 

- ʟʥʦʩ ʧʦʚʠʥʝʥ ʙʝʟʧʝʨʝʨʚʥʦ ʘʙʦ ʨʝʛʫʣʷʨʥʦ ʚʠʤʽʨʶʚʘʪʠʩʷ ʷʢ ʥʘ ʚʪʫʣʢʘʭ, ʪʘʢ ʽ ʥʘ ʚʘʣʫ. ʋ ʨʘʟʽ ʨʝʛʫʣʷʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟʥʦʩ ʧʦʚʠʥʝʥ ʚʠʤʽʨʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʨʦʟʙʠʨʘʥʥʷ ʢʦʞʥʽ 48 ʛʦʜʠʥ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʘ 

ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʩʫ (ʤʽʥʽʤʫʤ ʫ ʯʦʪʠʨʴʦʭ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ). 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʫ ʪʘʙʣʠʮʷʭ, ʪʘʢ ʽ ʥʘ ʛʨʘʬʽʢʘʭ; ʟʥʦʩ ʚʽʜʥʦʩʥʦ ʯʘʩʫ (ʤʤ/ʛʦʜ) 

ʽ ʪʠʩʢʫ (ʅ/ʤʤ2); 

- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ; 
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- ʽʥʪʝʨʚʘʣ ʤʽʞ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ (ʛʦʜ); 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʧʽʜ ʯʘʩ ʮʠʢʣʫ ʚʠʧʨʦʙʫʚʘʥʴ (Áʉ). 

6.13.3.4 ʉʭʚʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚʢʣʘʜʠʰʽʚ/ʚʪʫʣʦʢ ʧʽʜʰʠʧʥʠʢʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʙʝʟ ʤʘʩʪʠʣʘ 

(ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʠʭ). 

6.13.3.4.1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʚʢʣʘʜʠʰʽʚ/ʚʪʫʣʦʢ ʧʽʜʰʠʧʥʠʢʽʚ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʷʢ ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʽ, ʪʦʙʪʦ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʚʢʣʘʜʠʰʽ, ʥʘʧʦʚʥʶʚʘʯʽ ʘʙʦ ʧʦʜʽʙʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʘʤʦʟʤʘʱʫʚʘʥʥʷ. ʊʝʭʥʽʯʥʘ 

ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʘʙʦ ʦʧʠʩ ʚʠʨʦʙʫ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʯʽʪʢʽ ʚʢʘʟʽʚʢʠ ʧʨʦ ʪʝ, ʱʦ ʤʘʪʝʨʽʘʣ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʷʢ ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʠʡ ʽ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʩʘʤʦʟʤʘʱʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

6.13.3.4.2 ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʟʤʘʱʝʥʥʷ ʟʘʙʦʨʪʥʦʶ ʚʦʜʦʶ ʪʘ/ʘʙʦ ʤʘʩʪʠʣʦʤ, ʪʦʙʪʦ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʟʤʘʱʝʥʥʷ, ʜʦ ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʥʦʩ, ʟʘʟʥʘʯʝʥʦʾ ʚ 6.13.3.2 ʪʘ 

6.13.3.3, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʥʝʩʝʥʽ ʪʘʢʽ ʜʦʧʦʚʥʝʥʥʷ: 

.1 ʪʽʣʴʢʠ ʜʣʷ ʩʫʭʦʛʦ ʨʝʞʠʤʫ; ʧʦʩʪʽʡʥʘ ʘʙʦ ʨʝʛʫʣʷʨʥʘ ʧʝʨʝʚʽʨʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʚʪʫʣʢʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ; 

.2 ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʥʦʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʘʢʠʤ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ 6.13.3.2, ʦʜʥʘʢ, ʥʘ ʜʦʜʘʪʦʢ 

ʜʦ ʮʴʦʛʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʠʥʥʘ ʜʦʩʷʛʪʠ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ; 

.3 ʪʝʤʧʝʨʘʪʫʨʘ ʚʪʫʣʢʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʩʪʘʥʦʚʣʝʥʫ 

ʚʠʨʦʙʥʠʢʦʤ, ʽ ʚ ʞʦʜʥʦʤʫ ʨʘʟʽ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ: 

- ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʽ ʙʫʪʠ ʥʠʞʯʦʶ ʟʘ ʥʝʾ ʥʘ 20ÁC, ʜʣʷ ʥʝʝʣʘʩʪʦʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- 50ÁC ʜʣʷ ʝʣʘʩʪʦʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʙʦ ʦʢʨʝʤʦ ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ. 

7. ʗʂɯʈʅɯ ɯ ʐɺɸʈʊʆɺʅɯ ʃɸʅʎʖɻʀ  

ɺ ʧʫʥʢʪʽ 7.1.3.3 ʨʠʩ. 7.1.3-3 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 

 

9. ʊʀʊɸʅʆɺɯ ʉʇʃɸɺʀ 

ɺ ʧʫʥʢʪʽ 9.2.3 ʟʤʽʩʪ ʪʘʙʣʠʮʽ 9.2.3-3 ʟʘʤʽʥʶʻʪʴʩʷ: 

çʊʘʙʣʠʮʷ 9.2.3-3 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʦʚʦʢ ʽ ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ 

ʉʧʣ

ʘʚ 

ʅʘʧʨʷʤʦ

ʢ 

ʚʠʨʽʟʘʥʥ

 ̫

ʟʨʘʟʢʽʚ 

ɻʨʘʥʠʮʷ 

ʧʣʠʥʥʦʩʪʽ, 

min, 

Rp0,2, ʄʇʘ 

ʊʠʤʯʘʩʦʚʠ

ʡ ʦʧʽʨ, 

min, Rm, 

ʄʇʘ 

ɼʽʘʤʝʪʨ 

ʘʙʦ 

ʪʦʚʱʠʥʘ 

(ʩʪʽʥʢʠ), 

ʤʤ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ,

min , 

A5d , % 

ɺʽʜʥʦʩʥʝ 

ʟʚʫʞʝʥʥʷ,   

Z, % 

ʋʜʘʨʥʘ 

ʚôʷʟʢʽʩʪʴ 

KCU, 

ʢɼʞ/ʤ2 

1 2 3 4 5 6 7 8 

ʇʊ-

3ɺ 

ʋʟʜʦʚʞ 589 638 ɼʦ 100 ʚʢʣ. 6-10 25 687 

ɺʽʜ 100 

ʜʦ 200 ʚʢʣ. 

9 25 

589 
ɺʽʜ 200 

ʜʦ 450 ʚʢʣ. 

8 22 

ɺʽʜ 450 

ʜʦ 650 ʚʢʣ. 

7 22 

 540 589 ɼʦ 100 ʚʢʣ. 7 20 589 
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ʉʧʣ

ʘʚ 

ʅʘʧʨʷʤʦ

ʢ 

ʚʠʨʽʟʘʥʥ

 ̫

ʟʨʘʟʢʽʚ 

ɻʨʘʥʠʮʷ 

ʧʣʠʥʥʦʩʪʽ, 

min, 

Rp0,2, ʄʇʘ 

ʊʠʤʯʘʩʦʚʠ

ʡ ʦʧʽʨ, 

min, Rm, 

ʄʇʘ 

ɼʽʘʤʝʪʨ 

ʘʙʦ 

ʪʦʚʱʠʥʘ 

(ʩʪʽʥʢʠ), 

ʤʤ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ,

min , 

A5d , % 

ɺʽʜʥʦʩʥʝ 

ʟʚʫʞʝʥʥʷ,   

Z, % 

ʋʜʘʨʥʘ 

ʚôʷʟʢʽʩʪʴ 

KCU, 

ʢɼʞ/ʤ2 

1 2 3 4 5 6 7 8 

ʊʘʥʛʝʥʮʽʘ

ʣʴʥʝ 

(ʧʦʧʝʨʝʯʥ

ʝ) 

ɺʽʜ 100 

ʜʦ 200 ʚʢʣ. 

7 

 

15 

ɺʽʜ 200 

ʜʦ 450 ʚʢʣ. 

6 

 

15 

ɺʽʜ 450 

ʜʦ 650 ʚʢʣ. 

5 13 

5ɺ ʋʟʜʦʚʞ 755 805 ɼʦ 100 ʚʢʣ. 9 22 491 

ɺʽʜ 100 

ʜʦ 650 ʚʢʣ. 

8 18 

ʊʘʥʛʝʥʮʽʘ

ʣʴʥʝ 

 

ɺʽʜ 120 

ʜʦ 200 ʚʢʣ. 

7 15 

ɺʽʜ 200 

ʜʦ 650 ʚʢʣ. 

5 11 

37 ʋʟʜʦʚʞ 764 815 ɼʦ 200 ʚʢʣ. 10 22 491 

ɺʽʜ 200 

ʜʦ 650 ʚʢʣ. 

7 17 

ʊʘʥʛʝʥʮʽʘ

ʣʴʥʝ 

 

736 786 ɺʽʜ 120 

ʜʦ 200 ʚʢʣ. 

9 18 

ɺʽʜ 200 

ʜʦ 650 ʚʢʣ. 

6 12 

ʪʝʢʩʪ ʧʫʥʢʪʫ 9.4.2.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç9.4.2.1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʟ ʪʠʪʘʥʦʚʠʭ 

ʩʧʣʘʚʽʚ ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʚʦʜʥʶ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ: 

- ʜʣʷ ʭʦʣʦʜʥʦʜʝʬʦʨʤʦʚʘʥʠʭ ʪʨʫʙ ï 0,005%; 

- ʜʣʷ ʛʘʨʷʯʝʜʝʬʦʨʤʦʚʘʥʠʭ ʪʨʫʙ - 0,005%; 

- ʜʣʷ ʟʚʘʨʥʠʭ ʪʨʫʙ ï 0,007%.è; 

ʪʝʢʩʪ ʧʫʥʢʪʫ 9.4.3.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç9.4.3.1 ʊʠʪʘʥʦʚʽ ʩʧʣʘʚʠ ʜʣʷ ʩʫʜʥʦʚʠʭ ʪʨʫʙʥʠʭ 

ʩʠʩʪʝʤ ʟʘ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

- ɺʊ1-00, ɺʊ1-0, ʇʊ-1ʄ - ʟ ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ Ó 200ʄʇʘ; 

-ʇʊ-7ʄ - ʟ ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ Ó 400ʄʇʘ; 

- ʇʊ-3ɺ - ʟ ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ Ó 600ʄʇʘ. 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʫʙ ʽʟ ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʠ ʜʽʶʯʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʪʘ/ʘʙʦ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.è; 

ʜʦ ʧʫʥʢʪʫ 9.4.3.3 ʜʦʜʘʻʪʴʩʷ ʥʦʚʘ ʪʘʙʣʠʮʷ 9.4.3.3-4: 

çʊʘʙʣʠʮʷ 9.4.3.3-4 ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʦʣʦʜʥʦʜʝʬʦʨʤʦʚʘʥʠʭ ʪʨʫʙ ʽʟ ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʨʝʙʨʘʤʠ) ʟ ʫʣʴʪʨʘʜʨʽʙʥʦʟʝʨʥʠʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ 
ʄʘʨʢʘ ʩʧʣʘʚʫ ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ ʨʦʟʨʠʚʫ 

Rm,, ʄʇʘ 

ʋʤʦʚʥʘ ʤʝʞʘ 

ʧʣʠʥʥʦʩʪʽ RP0,2, 

ʄʇɸ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ 

ɸS, % 

ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ ʨʦʟʨʠʚʫ 

Rm, ʄʇʘ 

ʋʤʦʚʥʘ ʤʝʞʘ 

ʧʣʠʥʥʦʩʪʽ RP0,2, 

ʄʇɸ 

ʥʝ ʤʝʥʰʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 350Áʉ 

ʇʊ-7ʄ 580-770 430 20 345 220 

12 ʇʈʆɼʋʂʊʀ ɸɼʀʊʀɺʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺʆ 
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ç12 ʇʨʦʜʫʢʪʠ ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 
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12.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

12.1. 1 ɺʠʤʦʛʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʢʽʥʮʝʚʽ ʚʠʨʦʙʠ ʪʘ ʽʥʰʽ ʧʨʦʜʫʢʪʠ, ʱʦ 

ʦʪʨʠʤʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʘʜʠʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʨʧʫʩʫ, 

ʜʝʪʘʣʝʡ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʜʥʘ, ʷʢʽ ʻ ʦʙ'ʻʢʪʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʅʦʤʝʥʢʣʘʪʫʨʠ ʈʝʛʽʩʪʨʫ. 

12.1.2 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 1.1.4 ʚʩʽ ʟʘʟʥʘʯʝʥʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʜʫʢʪʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ 

ʚʠʟʥʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.3.1.2 ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ.  

12.1.3 ɺʠʤʦʛʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʨʦʜʫʢʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

12.1.4 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʘʜʠʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʽʥʰʦʾ ʧʨʠʨʦʜʠ, ʥʽʞ ʦʧʠʩʘʥʽ ʚ ʮʴʦʤʫ 

ʨʦʟʜʽʣʽ, ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʦ ʈʝʛʽʩʪʨʦʤ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʥʘʛʣʷʜʦʤ ʈʝʛʽʩʪʨʫ. ʄʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ, ʘ ʾʭ ʦʙʩʷʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʤʦʛʘʤʠ 

ʩʧʦʞʠʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪ ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 1.6 ʯʘʩʪʠʥʠ III çʊʝʭʥʽʯʥʠʡ 

ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚè ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷʤ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

12.2 ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ 

12.2.1 ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ. 

ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ɸɺ), ʘʜʠʪʠʚʥʠʡ ʩʠʥʪʝʟ ð ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚʠʨʦʙʽʚ 

ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʬʽʟʠʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ 

ʤʦʜʝʣʣʶ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʷʢ ʧʨʘʚʠʣʦ, ʰʘʨ ʟʘ ʰʘʨʦʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʥʽʤʘʣʴʥʦʛʦ 

(ʩʫʙʪʨʘʢʪʠʚʥʦʛʦ) ʚʠʨʦʙʥʠʮʪʚʘ (ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ) ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ (ʣʠʪʪʷ, ʰʪʘʤʧʫʚʘʥʥʷ). 

ɸʜʠʪʠʚʥʠʡ ʧʨʦʜʫʢʪ ð ʥʘʧʽʚʬʘʙʨʠʢʘʪ, ʚʠʨʽʙ ʘʙʦ ʽʥʰʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʨʝʢʫʨʩʦʨ ð ʚʠʭʽʜʥʠʡ ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʩʪʘʥʽ, ʱʦ ʧʝʨʝʜʫʚʘʚ ʩʠʥʪʝʟʫ ʘʜʠʪʠʚʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ʇʨʦʪʦʪʠʧ ð ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʘʙʦ ʚʠʨʽʙ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ, ʦʧʠʩʘʥʠʭ ʚ ʮʽʻʾ ʯʘʩʪʠʥʽ 

ʇʨʘʚʠʣ. ɼʦ ʧʨʦʪʦʪʠʧʽʚ ʚʽʜʥʦʩʷʪʴʩʷ, ʟʦʢʨʝʤʘ: ʧʨʦʢʘʪ, ʰʪʘʤʧʫʚʘʥʥʷ, ʚʠʣʠʚʢʠ, ʧʦʢʦʚʢʠ ʪʦʱʦ. ʊʘʢʦʞ 

ʧʨʦʪʦʪʠʧʦʤ ʤʦʞʝ ʙʫʪʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪ, ʦʪʨʠʤʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. 

12.3 ʄɽʊɸʃɽɺɯ ɸɼʀʊʀɺʅɯ ʇʈʆɼʋʂʊʀ 

12.3.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

12.3.1.1 ʎʽ ʚʠʤʦʛʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʤʝʪʘʣʝʚʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʢʽʥʮʝʚʽ ʚʠʨʦʙʠ ʩʫʜʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 

ʜʝʪʘʣʝʡ ʩʫʜʥʦʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽʟ ʤʝʪʘʣʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʘʜʠʪʠʚʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺ ʷʢʦʩʪʽ ʧʨʝʢʫʨʩʦʨʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʤʝʪʘʣʝʚʠʡ ʧʦʨʦʰʦʢ, ʟʚʘʨʶʚʘʣʴʥʠʡ ʜʨʽʪ  ʘʙʦ 

ʟʚʘʨʶʚʘʣʴʥʘ  ʩʪʨʽʯʢʘ.  ʗʢ  ʧʨʘʚʠʣʦ,  ʥʝʦʙʭʽʜʥʘ  ʜʣʷ  ʩʠʥʪʝʟʫ  ʝʥʝʨʛʽʷ ʧʽʜʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ,ʁ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥ,ʁ ʧʣʘʟʤʠ, ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʘʙʦ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ. 

12.3.1.2 ɼʦ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʢʣʶʯʝʥʽ ʚʠʤʦʛʠ ʜʦ ʤʘʪʝʨʽʘʣʫ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʱʦʜʦ ʦʙʩʷʛʫ ʧʨʦʚʝʜʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʠʡʤʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. 

12.3.1.3 ɺʠʙʽʨ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʤʘʨʢʠ ʤʝʪʘʣʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʘ. ʂʦʨʝʢʪʥʽʩʪʴ ʚʠʙʦʨʫ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

12.3.1.4 ʇʦʟʥʘʯʝʥʥʷ ʤʘʨʦʢ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. 

12.3.2 ɺʠʨʦʙʥʠʮʪʚʦ. 

12.3.2.1 ɸʜʠʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ, ʊʋ, ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ ʽʥʰʠʤʠ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʪʘʚʢʘ. 

12.3.2.2 ɺʠʟʥʘʥʥʷ ʈʝʛʽʩʪʨʦʤ ʧʽʜʧʨʠʻʤʩʪʚ-ʚʠʛʦʪʦʚʣʶʚʘʯʚ̔ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.4 ʯʘʩʪʠʥʠ III çʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚè ʇʨʘʚʠʣ 

ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ. ʉʬʝʨʘ ʜʽʾ ʚʠʜʘʥʦʛʦ 
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ʉʚʽʜʦʮʪʚʘ ʚʠʟʥʘʥʥʷ ʚʠʛʦʪʦʚʣʶʚʘʯʘ (ʉɺɺ) ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʦʛʣʷʥʫʪʽ ʚʠʜʠ ʤʝʪʘʣʫ ʪʘ ʤʝʪʦʜʠ ʘʜʠʪʠʚʥʦʛʦ 

ʩʠʥʪʝʟʫ. ʇʨʠ ʮʴʦʤʫ, ʢʨʽʤ ʚʠʤʦʛ ʽʥʰʠʭ ʨʦʟʜʽʣʽʚ ʇʨʘʚʠʣ, ʉɺɺ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ:  

- ʪʠʧʠ (ʩʪʘʣʴ, ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ ʘʙʦ ʽʥʰʽ ʩʧʣʘʚʠ, ʢʦʤʧʦʟʠʮʽʾ ʪʦʱʦ); 

- ʚʠʜʠ (ʚʫʛʣʝʮʝʚʘ ʩʪʘʣʴ, ʢʦʨʦʟʽʡʥʦ-ʩʪʽʡʢʘ ʩʪʘʣʴ ʪʦʱʦ); 

- ʢʣʘʩʠ ʘʙʦ ʢʘʪʝʛʦʨʽʾ (AF-7, ɺʊ6 ʪʦʱʦ); 

- ʤʝʪʦʜ ʩʠʥʪʝʟʫ (ʣʘʟʝʨʥʝ ʥʘʧʣʘʚʣʝʥʥʷ (Directed Energy Deposition DED, Direct Metal Deposition DMD), 

ʩʝʣʝʢʪʠʚʥʝ ʣʘʟʝʨʥʝ ʧʣʘʚʣʝʥʥʷ (Selective laser melting SLM) ʪʦʱʦ); 

- ʪʠʧʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʝʢʫʨʩʦʨʽʚ (ʧʦʨʦʰʦʢ, ʜʨʽʪ, ʩʪʨʽʯʢʘ ʪʦʱʦ); 

- ʤʘʢʩʠʤʘʣʴʥʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʧʨʦʜʫʢʪʫ; 

- ʟʘʩʪʦʩʦʚʘʥʽ ʫʤʦʚʠ ʧʦʩʪʘʚʢʠ; 

- ʤʝʪʦʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. 

12.3.2.3 ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʷ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʥʘ ʧʦʩʪʘʚʢʫ ʽ 

ʛʘʨʘʥʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʤʦʛʘʤ, ʱʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʽ ʮʽʻʶ ʯʘʩʪʠʥʦʶ ʇʨʘʚʠʣ. ʗʢʱʦ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʚʠʷʚʣʝʥʦ 

ʚʠʧʘʜʢʠ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʾʭ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʚʞʠʪʠ 

ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʟʘʧʦʙʽʛʘʥʥʷ. ɿʚʽʪ ʧʨʦ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʧʦʚʠʥʝʥ 

ʥʘʜʘʚʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ. 

12.3.2.4 ʇʨʠ ʦʛʣʷʜʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʜʘʥʘ ʥʦʨʤʘʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ 

ʨʝʞʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʽ ʷʢ ʧʦʪʫʞʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʰʚʠʜʢʽʩʪʴ ʥʘʧʣʘʚʣʝʥʥʷ ʪʦʱʦ. ɺʠʛʦʪʦʚʣʶʚʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 12.3.2.3 ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʧʦʜʘʣʴʰʝ ʜʦʪʨʠʤʘʥʥʷ ʚʩʽʭ ʟʛʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʽʜʧʦʚʽʜʥʽ ʨʝʻʩʪʨʘʮʽʡʥʽ ʟʘʧʠʩʠ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʽ 

ʥʘʜʘʚʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʫ ʈʝʛʽʩʪʨʫ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ. 

ɼʦʧʫʩʢʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʝʞʠʤʽʚ ʩʠʥʪʝʟʫ ʟʘ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʶʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʤʦʛʘʤ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʜʫʢʮʽʾ. ɺʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʽʟ ʈʝʛʽʩʪʨʦʤ. 

12.3.2.5 ʉʠʥʪʝʟ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʘʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, 

ʧʦʻʜʥʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʽʟ ʟʘʭʠʩʥʠʤ ʛʘʟʦʚʠʤ ʘʙʦ ʽʥʝʨʪʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦʻʜʥʘʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʘʙʦ ʩʪʨʽʯʢʠ ʪʘ ʬʣʶʩʫ. ʂʦʥʪʨʦʣʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʝʢʫʨʩʦʨʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʤ ʪʘ 

ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ, ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʩʧʝʮʠʬʽʢʘʮʽʷʤ ʘʙʦ ʽʥʰʠʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ. 

ʗʢʱʦ ʧʨʝʢʫʨʩʦʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʜʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʘ ʩʠʥʪʝʟ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʥʠʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʽʥʰʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʽʥʩʧʝʢʪʦʨʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʘʥʠʡ ʩʝʨʪʠʬʽʢʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ï 

ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʧʨʝʢʫʨʩʦʨʫ, ʱʦ ʚʢʘʟʫʻ ʥʦʤʝʨ ʧʘʨʪʽʾ ʽ, ʷʢ ʤʽʥʽʤʫʤ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. 

12.3.2.6 ʂʦʞʥʘ ʧʘʨʪʽʷ ʧʨʝʢʫʨʩʦʨʫ ʧʦʚʠʥʥʘ ʧʽʜʜʘʚʘʪʠʩʷ ʚʭʽʜʥʦʤʫ ʢʦʥʪʨʦʣʶ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʧʘʨʘʤʝʪʨʠ: 

- ʧʝʨʝʚʽʨʢʫ ʩʫʧʨʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʩʝʨʪʠʬʽʢʘʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ);  

- ʧʝʨʝʚʽʨʢʫ ʫʧʘʢʦʚʢʠ; 

- ʧʝʨʝʚʽʨʢʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ; 

- ʧʝʨʝʚʽʨʢʫ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʦʰʢʫ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʝ;  

- ʧʝʨʝʚʽʨʢʫ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʣʠʥʥʦʩʪʽ ʧʦʨʦʰʢʫ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʝ. 

ɺʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʽʚ, ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʣʠʥʥʦʩʪʽ ʧʦʨʦʰʢʫ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʤʝʪʦʜʠʢʘʤʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʩʢʣʘʜʫ ʧʨʦʛʨʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ 

ʩʭʚʘʣʶʻʪʴʩʷ ʈʝʛʽʩʪʨʦʤ. ɺʭʽʜʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʟʘ ʤʽʩʷʮʴ ʜʦ ʧʦʯʘʪʢʫ 

ʘʜʠʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʜʝʬʝʢʪʽʚ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʣʫ ʧʨʦʜʫʢʪʫ, ʈʝʛʽʩʪʨ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʧʝʨʝʚʽʨʢʫ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʢʫʨʩʦʨʫ. 
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ʋ ʨʘʟʽ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʢʫʨʩʦʨʽʚ, ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʽ ʫʤʦʚʠ ʾʭ 

ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʊʘʢʽ ʧʨʝʢʫʨʩʦʨʠ ʚ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʧʨʦʩʽʶʚʘʥʥʷ ʘʛʣʦʤʝʨʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʦʙʣʘʩʪʴ ʧʨʦʜʫʢʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʧʨʝʢʫʨʩʦʨʫ ʥʘʡʛʽʨʰʦʾ 

ʷʢʦʩʪʽ, ʷʢʱʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʝʢʫʨʩʦʨʠ. 

12.3.2.7 ɺʭʽʜʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ, ʩʪʨʽʯʢʠ ʪʘ ʬʣʶʩʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʦʟʜʽʣʫ 4 ʯʘʩʪʠʥʠ XIV 

çɿʚʘʨʶʚʘʥʥʷè ʮʠʭ ʇʨʘʚʠʣ ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

12.3.2.8 ʄʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʪʝʨʽʘʣʫ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʫʜʘʨʥʠʡ ʚʠʛʠʥ, 

ʤʝʪʘʣʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʽʞʢʨʠʩʪʘʣʽʪʥʦʾ, ʱʽʣʠʥʥʦʾ ʪʘ ʧʽʪʪʽʥʛʦʚʦʾ 

ʢʦʨʦʟʽʾ, ʚʠʟʥʘʯʝʥʥʷ Ŭ-ʬʘʟʠ ʪʦʱʦ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʧʽʜʨʦʟʜʽʣʫ 2.2 ʪʘ/ʘʙʦ ʜʦʧʫʱʝʥʠʭ 

ʈʝʛʽʩʪʨʦʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

12.3.2.9 ʇʨʠ ʚʠʙʦʨʽ ʤʘʨʢʠ ʤʘʪʝʨʽʘʣʫ ʧʨʝʢʫʨʩʦʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʯʘʩʪʠʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʭʦʜʷʯʠ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʨʦʙʫ ʽ ʚʠʤʦʛ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʽʚ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ ʜʦ ʧʨʦʪʦʪʠʧʽʚ 

ʽ/ʘʙʦ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʧʦʩʪʘʚʢʫ ʜʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʪʦʪʠʧʽʚ. 

12.3.2.10 ʇʨʠ ʫʟʛʦʜʞʝʥʥʽ ʟ ʈʝʛʽʩʪʨʦʤ ʚʠʤʦʛ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʘʜʠʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʚʠʤʦʛʠ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ ʜʦ ʧʨʦʪʦʪʠʧʽʚ ʪʘ/ʘʙʦ ʜʦʢʫʤʝʥʪʽʚ ʥʘ 

ʧʦʩʪʘʚʢʫ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚʠʨʦʙʫ ʚ ʯʘʩʪʠʥʽ ʤʽʥʽʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʮʠʢʣʽʯʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

12.3.2.11 ɺʠʙʽʨ ʩʪʘʥʫ ʧʦʩʪʘʯʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʶ ʷʢʽʩʪʶ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʪʨʠʤʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʧʦʩʪʘʚʢʫ. ʗʢʱʦ 

ʥʝ ʦʙʫʤʦʚʣʝʥʦ ʽʥʰʝ, ʜʦʧʫʩʢʘʶʪʴʩʷ ʪʘʢʽ ʩʪʘʥʠ ʧʦʩʪʘʚʢʠ: 

- ʫ ʩʪʘʥʽ ʙʝʟ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ; 

- ʜʠʬʫʟʽʡʥʠʡ (ʛʦʤʦʛʝʥʽʟʫʶʯʠʡ) ʚʽʜʧʘʣ; 

- ʥʦʨʤʘʣʽʟʘʮʽʷ; 

- ʪʝʨʤʽʯʥʝ ʧʦʣʽʧʰʝʥʥʷ (ʛʘʨʪʫʚʘʥʥʷ ʟ ʚʽʜʧʫʩʢʦʤ). 

ʇʘʨʘʤʝʪʨʠ ʜʦʜʘʪʢʦʚʦʾ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ 

ʨʝʞʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

12.3.2.12 ɺʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ ʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʪʦʤʠ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʛʣʠʙʠʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʨʦʜʫʢʪʫ ʟ ʚʠʩʦʢʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ, ʷʢʱʦ ʪʘʢʽ ʤʘʶʪʴ ʤʽʩʮʝ. 

12.3.3 ɺʽʜʙʽʨ ʧʨʦʙ.  

12.3.3.1 ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʽʜʛʦʪʦʚʢʠ ʩʭʝʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʥʘʜʘʪʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʙʦʨʫ ʮʽʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ. ɺʠʙʽʨ ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʘʙʦ ʪʝʭʥʦʣʦʛʽʷ ʩʠʥʪʝʟʫ ʧʨʦʙ-ʩʚʽʜʢʽʚ 

ʧʦʚʠʥʥʽ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʥʘʡʛʽʨʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʪʘ/ʘʙʦ 

ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʜʫʢʪʫ. ʈʝʻʩʪʨʫ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʚʽʜʤʽʥʥʦʩʪʽ ʦʯʽʢʫʚʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʨʫʢʪʫʨʠ ʰʘʨʽʚ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

12.3.3.2 ʗʢ ʧʨʘʚʠʣʦ, ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʥʪʝʟʫʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʜʦ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʪ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʦʙʨʦʙʮʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ. ʊʘʢʠʡ ʧʨʦʜʫʢʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʟʘ ʪʽʻʶ ʞ ʪʝʭʥʦʣʦʛʽʻʶ, ʥʘ ʪʦʤʫ ʞ ʦʙʣʘʜʥʘʥʥʽ, ʟ ʪʽʻʾ ʞ ʧʘʨʪʽʾ ʧʨʝʢʫʨʩʦʨʫ ʽ ʟ ʪʽʻʶ ʞ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ, 

ʱʦ ʽ ʧʨʦʜʫʢʪʠ ʧʘʨʪʽʾ. 

12.3.3.3 ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʽʜʙʽʨ ʧʨʦʙ ʟ ʜʦʜʘʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦ ʪʽʣʘ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽʟ ʧʘʨʪʽʾ. ʉʭʝʤʠ 

ʚʽʜʙʦʨʫ ʧʨʦʙ ʽ ʚʠʨʽʟʘʥʥʷ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʚʢʘʟʫʚʘʪʠʩʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ/ʘʙʦ ʚ 

ʧʨʦʛʨʘʤʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʭʚʘʣʝʥʽʡ ʈʝʛʽʩʪʨʦʤ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʦʙʥʠʢʦʤ ʤʘʻ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦ ʧʨʦʜʫʢʪʫ ʥʝ ʤʘʻ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ (ʷʢ ʧʦʟʠʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʦʛʦ) 

ʥʘ ʷʢʽʩʪʴ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʘʨʽʚ ʧʨʦʜʫʢʪʫ. ɺʽʜʙʽʨ ʧʨʦʙ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ. 

12.3.3.4 ʊʘʢʦʞ ʜʦʧʫʩʢʘʻʪʴʩʷ ʘʜʠʪʠʚʥʠʡ ʩʠʥʪʝʟ ʦʢʨʝʤʠʭ ʚʽʜ ʧʨʦʜʫʢʪʫ ʧʨʦʙ-ʩʚʽʜʢʽʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʢʦʥʪʨʦʣʶ. ʆʢʨʝʤʽ ʧʨʦʙʠ ʧʦʚʠʥʥʽ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʧʦʩʣʽʜʦʚʥʦ ʟ ʧʨʦʜʫʢʪʘʤʠ 

ʧʘʨʪʽʾ ʟ ʧʨʝʢʫʨʩʦʨʫ ʪʽʻʾ ʞ ʧʘʨʪʽʾ, ʥʘ ʪʦʤʫ ʞ ʦʙʣʘʜʥʘʥʥʽ, ʱʦ ʽ ʚʩʷ ʧʘʨʪʽʷ. ʊʝʭʥʦʣʦʛʽʷ ʩʠʥʪʝʟʫ ʧʨʦʙ-ʩʚʽʜʢʽʚ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʜʫʢʪʫ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  124 

 

ʊʘʢʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʜʦʚʝʜʝʥʘ ʈʝʻʩʪʨʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʤʽʨʠ ʧʨʦʙʠ ʧʦ 

ʪʦʚʱʠʥʽ ʽ ʜʽʘʤʝʪʨʫ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʝ ʙʽʣʴʰʝ, 

ʥʽʞ ʥʘ 25 %, ʘʙʦ ʟ ʧʨʠʧʫʩʢʦʤ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʥʝ ʤʝʥʰʝ ʥʽʞ 1 ʤʤ, ʜʠʚʣʷʯʠʩʴ ʱʦ ʤʝʥʰʝ. 

ʆʢʨʝʤʦ ʚʠʛʦʪʦʚʣʝʥʽ ʧʨʦʙʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʚ ʦʜʥʽʡ ʩʘʜʮʽ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʜʦ ʦʛʣʷʜʫ 

ʘʜʠʪʠʚʥʠʤ ʧʨʦʜʫʢʪʦʤ. 

12.3.3.5 ʈʦʟʤʽʨʠ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʽ ʤʦʞʣʠʚʠʭ ʧʦʚʪʦʨʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

12.3.3.3 ɿʨʘʟʢʠ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʽʟʘʶʪʴʩʷ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʧʨʷʤʢʫ ʩʠʥʪʝʟʫ, ʪʦʙʪʦ 

ʧʦʟʜʦʚʞʥʽ ʦʩʽ ʟʨʘʟʢʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʦ ʧʘʨʘʣʝʣʴʥʽ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʥʘʧʨʷʤʢʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

12.3.4 ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ. 

12.3.4.1 ɺʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʠʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʜʘʥʽ ʘʜʠʪʠʚʥʽ ʧʨʦʜʫʢʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.12.3.4.1. 

ɺʠʧʨʦʙʫʚʘʥʥʷ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʧʽʜ ʪʝʭʥʽʯʥʠʤ ʥʘʛʣʷʜʦʤ ʈʝʛʽʩʪʨʫ, ʚʽʜʟʥʘʯʝʥʽ 

ʟʥʘʢʦʤ ç+è. 

ʊʘʙʣʠʮʷ 12.3.4.1 ɺʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ɺʠʟʥʘʯʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ɺʠʜʠ ʤʘʪʝʨʽʘʣʽʚ 

ʅʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʂʦʨʦʟʽʡʥʦ-ʩʪʽʡʢʽ ʩʪʘʣʽ 
ʊʠʪʘʥʦʚʽ ʩʧʣʘʚʠ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ + + + 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʨʦʟʪʷʛʥʝʥʥʷ ʧʨʠ 20Áʉ + + + 

ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ Rm 
+ + + 

ʤʝʞʘ ʧʣʠʥʥʦʩʪʽ R0,2 
+ + + 

ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ AS 
+ + + 

ʚʽʜʥʦʩʥʝ ʟʚʫʞʝʥʥʷ Z 
+ + + 

ʤʝʞʘ ʚʠʪʨʠʚʘʣʦʩʪʽ „1 

+ + + 

ʈʦʙʦʪʘ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠ 

ʫʜʘʨʥʦʤʫ ʟʛʠʥʽ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

+ + + 

ʂʦʥʪʨʦʣʴ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ + + + 

ʂʦʥʪʨʦʣʴ ‌-ʬʘʟʠ 
- +2 - 

ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʤʽʞʢʨʠʩʪʘʣʽʪʥʦʾ ʢʦʨʦʟʽʾ - + - 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʽʪʪʽʥʛʦʚʦʾ 

ʪʘ ʱʽʣʠʥʥʦʾ ʢʦʨʦʟʽʾ - + - 

ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ 
+ + + 

ʇʨʠʤʽʪʢʘ: ʪʠʧʠ ʟʨʘʟʢʽʚ ʽ ʤʝʪʦʜʠʢʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʨʦʟʜʽʣʫ 2 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ. 
1ʗʢʱʦ ʢʽʥʮʝʚʠʡ ʚʠʨʽʙ ʙʫʜʝ ʚʠʪʨʠʤʫʚʘʪʠ ʮʠʢʣʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 
2ɼʣʷ ʩʪʘʣʝʡ ʘʫʩʪʝʥʽʪʥʦʛʦ ʢʣʘʩʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

12.3.4.2 ɸʜʠʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʪʽʷʤʠ ʘʙʦ ʧʦʰʪʫʯʥʦ. ʋ ʨʘʟʽ ʦʛʣʷʜʫ ʧʘʨʪʽʾ 

ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜʜʘʻʪʴʩʷ ʦʜʠʥ ʧʨʦʜʫʢʪ 

ʟ ʧʘʨʪʽʾ. ʅʝʨʫʡʥʽʚʥʦʤʫ ʢʦʥʪʨʦʣʶ ʧʽʜʜʘʻʪʴʩʷ ʢʦʞʝʥ ʧʨʦʜʫʢʪ ʧʘʨʪʽʾ. 

ʇʘʨʪʽʷ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʟ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʜʥʦʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ ʽ ʩʦʨʪʘʤʝʥʪʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ 

ʧʨʝʢʫʨʩʦʨʫ ʦʜʥʽʻʾ ʧʘʨʪʽʾ, ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʫ ʩʠʥʪʝʟʫ, ʘ ʪʝʨʤʽʯʥʘ 

ʦʙʨʦʙʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʦʜʥʽʡ ʩʘʜʮʽ. ʆʙʩʷʛ ʧʘʨʪʽʾ ʪʘʢʦʞ ʦʙʤʝʞʫʻʪʴʩʷ ʩʫʤʘʨʥʦʶ ʤʘʩʦʶ ʘʜʠʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚ 200 ʢʛ. 

ɸʜʠʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʟ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʠʞʯʝ -30 Áʉ, ʧʦʜʘʶʪʴʩʷ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʰʪʫʯʥʦ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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12.3.4.3 ʗʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʟ ʢʦʞʥʦʾ ʧʨʦʙʠ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʟʛʽʜʥʦ ʟ 

ʪʘʙʣ. 12.3.4.3. 

ʊʘʙʣʠʮʷ 12.3.4.3 

ɺʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʂʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʆʜʠʥ 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛ ʇʦ ʪʨʠ ʟʨʘʟʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʜʚʦʭ ʥʘʧʨʷʤʢʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʫʜʘʨʫ ʇʦ ʪʨʠ ʟʨʘʟʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʜʚʦʭ ʥʘʧʨʷʤʢʽʚ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʤʽʞʢʨʠʩʪʘʣʽʪʥʦʾ ʢʦʨʦʟʽʾ 4 (ʜʚʘ ʟʨʘʟʢʘ ʢʦʥʪʨʦʣʴʥʽ) 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʽʪʪʽʥʛʦʚʦʾ ʪʘ ʱʽʣʠʥʥʦʾ ʢʦʨʦʟʽʾ 
ʇʦ ʪʨʠ ʟʨʘʟʢʫ ʥʘ ʢʦʞʥʠʡ ʚʠʜ ʚʠʧʨʦʙʫʚʘʥʴ 

ʂʦʥʪʨʦʣʴ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ 
ʇʦ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʜʣʷ ʜʚʦʭ ʧʣʦʱʠʥ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʰʣʽʬʫ  

12.3.4.4 ʇʦʚʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.3.2.3. 

ʇʨʠ ʧʦʚʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʷʢʠʤʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʝʟʘʜʦʚʽʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ʇʨʠ ʮʴʦʤʫ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʜʚʦʶʻʪʴʩʷ. 

12.3.5 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. 

12.3.5.1 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ:: 

- ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ ʚʠʤʽʨʶʚʘʥʥʷʤ;  

- ʨʘʜʽʦʛʨʘʬʽʯʥʠʤ;  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʦʙʩʷʛ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʽʟ ʩʧʦʞʠʚʘʯʝʤ. 

12.3.5.2 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.2 ʯʘʩʪʠʥʠ ʍIII çɿʚʘʨʶʚʘʥʥʷè ʇʨʘʚʠʣ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʠʭ ʧʨʦʪʦʪʠʧʽʚ ʪʘ/ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʜʦʧʫʱʝʥʠʭ ʈʝʛʽʩʪʨʦʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

12.3.5.3 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ 3.12.7 

ʘʙʦ 4.2.7 ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʢʫʨʩʦʨʫ. 

12.3.6 ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʽ. 

12.3.6.1 ʆʙ'ʻʢʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʝʥ ʤʘʪʠ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ/ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʝʣʝʢʪʨʦʥʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʧʦʜʘʣʴʰʽʡ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʠʩʪʝʤʘ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʽʨʢʠ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ 

ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʨʦʙ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʧʦʩʪʘʚʮʽ ʧʨʦʜʫʢʪʫ ʩʧʦʞʠʚʘʯʝʚʽ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʜʝʬʝʢʪʽʚ 

ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʩʪʘʜʽʷʭ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

12.3.6.2.3. ʈʝʤʦʥʪ ʧʨʦʜʫʢʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʟʽ ʩʧʦʞʠʚʘʯʝʤ. 

12.3.6.2 ʂʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ. 

12.3.6.2.1 ʂʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟʽ ʩʧʦʞʠʚʘʯʝʤ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʧʦʩʪʘʚʢʫ. 

12.3.6.2.2 ʊʨʽʱʠʥʠ, ʧʣʷʤʠ, ʨʦʟʰʘʨʫʚʘʥʥʷ, ʟʘʛʦʩʪʨʝʥʽ ʢʨʘʾ ʪʘ ʽʥʰʽ ʜʝʬʝʢʪʠ, ʚʠʜʠʤʽ ʥʘ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ 

ʪʘʢʽ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʢʽʥʮʝʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʦʜʫʢʮʽʾ, ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʨʫʙʢʠ ʘʙʦ 

ʟʘʯʠʱʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʨʝʤʦʥʪʦʤ. 

12.3.6.2.3 ʋʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ. 

12.3.6.2.3.1 ɿʘʯʠʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʙʝʟ ʥʘʧʣʘʚʣʝʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘ ʪʘʢʠʭ ʫʤʦʚ:  

- ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ ʤʽʩʮʝʚʠʤ ʟʘʯʠʱʝʥʥʷʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ ʥʝ ʙʽʣʴʰʝ 7 % 

ʥʦʤʽʥʘʣʴʥʦʾ ʪʦʚʱʠʥʠ, ʘʣʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʥʝ ʙʽʣʴʰʝ 3 ʤʤ; 

- ʧʣʦʱʘ ʦʙʣʘʩʪʽ ʦʢʨʝʤʠʭ ʤʽʩʮʴ ʟʘʯʠʱʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 1 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʘʜʠʪʠʚʥʦʛʦ 

ʧʨʦʜʫʢʪʫ; 

- ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʟʘʯʠʱʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 2 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʘʜʠʪʠʚʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ʇʨʠ ʮʴʦʤʫ ʜʝʬʝʢʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʞʯʝ, ʥʽʞ ʾʭ ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ, 

ʚʚʘʞʘʶʪʴʩʷ ʦʙʣʘʩʪʶ ʻʜʠʥʦʛʦ ʜʝʬʝʢʪʫ. 

ɿʘʯʠʱʝʥʘ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʚ ʥʘʚʢʦʣʠʰʥʶ ʧʦʚʝʨʭʥʶ ʧʨʦʜʫʢʪʫ. ʇʦʚʥʝ ʫʩʫʥʝʥʥʷ 

ʜʝʬʝʢʪʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʘʙʦ ʢʘʧʽʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʶ. 

12.3.6.2.3.2 ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʽʩʣʷ ʚʠʙʽʨʢʠ ʜʝʬʝʢʪʽʚ. 

ɺʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʘʜʠʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʝʪʦʜʦʤ ʥʘʧʣʘʚʣʝʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʝʢʫʨʩʦʨʽʚ ʪʽʻʾ ʞ ʤʘʨʢʠ, ʟ ʷʢʦʾ ʚʠʛʦʪʦʚʣʝʥʽ ʘʜʠʪʠʚʥʽ ʧʨʦʜʫʢʪʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ ʤʝʪʦʜʦʤ ʥʘʧʣʘʚʣʝʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʈʝʛʽʩʪʨʫ ʜʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ. ɺʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʠʥʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 

ʧʨʦʚʝʜʝʥʥʷʤ ʧʦʜʘʣʴʰʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

12.3.6.2.3.3 ʅʘ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ ʧʦʰʠʨʶʶʪʴʩʷ ʚʠʤʦʛʠ 3.12.9 ʘʙʦ 

4.2.8 ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʢʫʨʩʦʨʫ. 

12.3.7 ʄʘʨʢʫʚʘʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʠ. 

12.3.7.1 ɯʜʝʥʪʠʬʽʢʘʮʽʷ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʚʠʜʘʥʽ ʜʦʢʫʤʝʥʪʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 1.4. 

12.3.7.2 ʂʦʞʝʥ ʘʜʠʪʠʚʥʠʡ ʧʨʦʜʫʢʪ ʧʦʚʠʥʝʥ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʉʚʽʜʦʮʪʚʦʤ ʈʝʛʽʩʪʨʫ.è. 
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ʏɸʉʊʀʅɸ XIV ɿɺɸʈʖɺɸʅʅʗ 

ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

ʈʦʟʜʽʣʠ/ʧʽʜʨʦʟʜʽʣʠ/

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

ʈʦʟʜʽʣ 1    

1.2.1 ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤʠ 

ʚʠʟʥʘʯʝʥʥʷʤʠ: ɿʚʘʨʶʚʘʥʥʷ 

ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ɿʊʇ), 

ʇʦʛʦʥʥʘ ʝʥʝʨʛʽʷ  

  

1.5.3 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʫʤʦʚʥʠʭ 

ʧʦʟʥʘʯʝʥʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʥʘ 

ʢʨʝʩʣʝʥʥʷʭ 

ɼʉʊʋ ISO 2553  

ʈʦʟʜʽʣ 2    

2.1.4.2 ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʠʡ ʚʠʤʦʛʘʤʠ 

ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʫ 

ʢʨʦʤʦʢ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʪʘ 

ʥʦʚʦʶ ʪʘʙʣʠʮʝʶ 2.1.4.2 

  

2.1.7 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʙʨʦʙʢʠ 

ʢʨʦʤʦʢ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ 

ɼʉʊʋ  EN ISO 

9692-1 

 

2.1.12 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

2.2.4 ɼʦ ʪʘʙʣʠʮʽ 2.2.4 ʚʥʝʩʝʥʽ 

ʨʝʜʘʢʮʽʡʥʽ ʧʨʘʚʢʠ 

  

2.2.4.9 ɼʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ 

ʧʫʥʢʪ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ ʢʘʪʝʛʦʨʽʾ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ 

  

2.2.5.1 ɺʽʜʢʦʨʠʛʦʚʘʥʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ 

ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʨʢʠ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʽ ʚʠʩʦʢʦʾ 

ʤʽʮʥʦʩʪʽ 

ʋɺ ʄɸʂʊ W23 

Rev.2 Corr.1 

 

2.2.5.2 ɼʦ ʪʘʙʣʠʮʽ 2.2.5-2 ʚʥʝʩʝʥʽ ʟʤʽʥʠ 

ʨʝʜʘʢʮʽʡʥʦʛʦ ʧʣʘʥʫ  

  

2.2.5.4 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʧʦʨʷʜʢʫ ʋɺ ʄɸʂʊ W23 

Rev.2 Corr.1 

 

2.2.5.8, 2.2.5.9 ʊʝʢʩʪ ʚʠʤʦʛ ʱʦʜʦ ʟʚʘʨʶʚʘʥʥʷ 

ʩʪʘʣʝʡ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʽ 

ʩʪʘʣʷʤʠ ʥʦʨʤʘʣʴʥʦʾ ʘʙʦ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠʚʝʜʝʥʦ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʋɺ ʄɸʂʊ  

ʋɺ ʄɸʂʊ W23 

Rev. 2 Corr.2 

 

2.2.7 ʊʘʙʣʠʮʽ 2.2.7-1 ʽ 2.2.7-2 

ʧʨʠʚʝʜʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ 

ɼʉʊʋ EN ISO 

15614-2 

 

2.5.7  ʊʝʢʩʪ ʦʩʪʘʥʥʴʦʛʦ ʘʙʟʘʮʫ 

ʘʥʫʣʶʻʪʴʩʷ 

  

2.8.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ 

ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʢʦʚʘʥʦʾ ʩʪʘʣʽ 

  

2.10.1 ʋʪʦʯʥʝʥʦ ʧʝʨʝʣʽʢ ʧʨʦʮʝʩʽʚ 

ʟʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʶ ʽ ʡʦʛʦ 

ʩʧʣʘʚʽʚ  

  

2.10.2 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʧʦʨʷʜʢʫ   

2.10.10 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ɼʉʊʋ EN ISO 

25239 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ 

ʽʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ 

2.12.6, 2.12.7 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ 

ʧʫʥʢʪʘʤʠ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ YH47 

ʋɺ ʄɸʂʊ 31 Rev.2 

Dec 2019 

 

2.13.6 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

2.14 ʈʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʽʜʨʦʟʜʽʣʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ 

  

2.15 ʈʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʽʜʨʦʟʜʽʣʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ 

ʚʦʜʦʶ ʘʙʦ ʽʟ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʠ 

ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ  

  

2.16 ʈʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʽʜʨʦʟʜʽʣʦʤ ʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʣʘʟʝʨʥʦʛʦ ʽ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʝ-

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

  

ʈʦʟʜʽʣ 3    

3.1.1.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʝʥʠʡ 

ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ 

(ANDT) ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ 

ʟôʻʜʥʘʥʴ 

ʋɺ ʄɸʂʊ W33  

Dec 2019+Rev.1 

May 2020 

ʋɺ ʄɸʂʊ W34  

Dec 2019 

 

3.1.1.2 ɼʦ ʪʘʙʣʠʮʽ 3.1.1.2-1, 3.1.1.2-2 

ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ 

ʋɺ ʄɸʂʊ W34  

Dec 2019 

 

3.1.1.3 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʦʶ 

ʪʘʙʣʠʮʝʶ 3.1.1.3 

ʋɺ ʄɸʂʊ W34  

Dec 2019 

 

3.1.2.1 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.1.2.2.1, 3.1.2.2, 

3.1.2.2.2, 3.1.2.2.3 

ʊʝʢʩʪʠ ʧʫʥʢʪʽʚ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.1.3.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʙʩʷʛʫ 

ʧʨʦʚʝʜʝʥʥʷ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.1.3.3 ʋʪʦʯʥʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʶ  

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.1.3.4 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʚʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.1.5.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʦʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʪʘ ʜʫʙʣʶʶʯʦʛʦ 

ʢʦʥʪʨʦʣʶ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.1.5.2 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.2.1.1 ʋʪʦʯʥʝʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʥʜʘʨʪʠ 

ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.2.1.2 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   
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3.2.1.5 ɼʦ ʪʝʢʩʪʫ ʧʽʜ ʨʠʩʫʥʢʦʤ 3.2.1.5 

ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ 

  

3.2.1.8 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.2.2.4 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.4.1 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʥʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.4.13, 3.2.4.13.1, 

3.2.4.13.2 

ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.4.13.4 ɼʦʜʘʥʦ ʥʦʚʠʡ ʧʫʥʢʪ ʽ ʪʘʙʣʠʮʷ 

3.2.4.13.4 ʱʦʜʦ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ 

ʜʝʪʝʢʪʦʨʽʚ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.14.13.5 ɼʦʜʘʥʦ ʥʦʚʠʡ ʧʫʥʢʪ ʱʦʜʦ ʚʠʙʦʨʫ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʣʷ ʮʠʬʨʦʚʦʾ 

ʨʘʜʽʦʛʨʘʬʽʾ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.5.6 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.2.5.20 ɼʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʜʘʥʦ ʥʦʚʠʡ 

ʧʫʥʢʪ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.5.21 ɼʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʜʘʥʦ ʥʦʚʠʡ 

ʧʫʥʢʪ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ ʢʦʥʪʨʦʣʶ 

ʜʽʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʠʤ ʤʝʪʦʜʦʤ 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.2.6.5 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʟʚʽʪʫ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.2.6.7 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ 

ʜʦ ʟʚʽʪʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʜʘʥʠʭ ʧʨʦ 

ʚʠʧʨʘʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.2.7õ3.2.11 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ 

ʧʫʥʢʪʘʤʠ ʱʦʜʦ ʚʠʤʦʛ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ 

ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ 

(ANDT) 

ʋɺ ʄɸʂʊ W34 Dec 

2019 

 

3.3.1 ʊʝʢʩʪʠ 3 ʪʘ 4 ʘʙʟʘʮʽʚ ʧʽʩʣʷ 

ʬʦʨʤʫʣʠ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʽʣʷʥʦʢ N ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ 

ʨʝʜʘʢʮʽʾ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.3.1 ɺ ʪʘʙʣʠʮʽ 3.3.1 ʚʥʝʩʝʥʽ ʟʤʽʥʠ 

ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

  

3.3.2 ɼʦ ʪʘʙʣʠʮʽ 3.3.2 ʜʦʜʘʥʦ ʚʽʜ 

ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ çʃʦʢʘʣʴʥʝè 

  

3.3.3 ʊʘʙʣʠʮʷ 3.3.3 ʜʦʧʦʚʥʝʥʘ 

ʦʙʩʷʛʘʤʠ ʢʦʥʪʨʦʣʶ ʢʫʪʦʚʠʭ (ʟ 

ʬʣʘʥʮʷʤʠ) ʟôʻʜʥʘʥʴ 

  

3.3.5 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.3.8 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʱʦʜʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.3.10 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʽʟ ʚʠʤʦʛʘʤʠ ʱʦʜʦ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʰʚʽʚ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 
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ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʮʝʩʦʤ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ɿʊʇ) 

3.4.1.3 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʫʪʦʯʥʝʥʥʷʤ ʨʽʚʥʷ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ 

ʟôʻʜʥʘʥʴ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, 

ʜʝʪʘʣʝʡ ʪʘ ʤʝʭʘʥʽʟʤʽʚ 

ʚʘʥʪʘʞʦʧʽʜʥʽʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ɼʉʊʋ EN ISO 5817  

3.4.2 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.4.5.3 ɿʤʽʥʝʥʦ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʘʙʣʠʮʽ 

3.4.5.3 

  

3.4.6.3 ʅʦʤʝʨ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

3.4.6.4 

ʊʝʢʩʪ ʧʫʥʢʪʫ (ʥʦʚʠʡ) 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʫʪʦʯʥʝʥʥʷʤ ʱʦʜʦ 

ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ UT 

 

 

ʋɺ ʄɸʂʊ W33 Dec 

2019 +Rev.1 May 

2020 

 

3.4.7 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʚʠʤʦʛʘʤʠ 

ʱʦʜʦ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ 

ʟôʻʜʥʘʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʥʪʨʦʣʶ ʫʜʦʩʢʦʥʘʣʝʥʠʤʠ 

ʤʝʪʦʜʘʤʠ 

ɼʉʊʋ EN ISO 

19285 

ɼʉʊʋ EN ISO 

15626 

ɼʉʊʋ EN ISO 

10675 

 

3.5.5 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʽ ʪʘʙʣʠʮʝʶ 3.5.5 ʽʟ 

ʚʠʤʦʛʘʤʠ ʜʦ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʮʝʩʦʤ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ɿʊʇ 

ɼʉʊʋ EN ISO 

25239-5 
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4.1.1.2, 4.1.2.6 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

4.1.4.3 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʽʟ ʫʤʦʚʘʤʠ ʱʦʜʦ 

ʧʦʥʦʚʣʝʥʥʷ ʜʽʾ ʉʉɿʄ 

  

4.1.5.4 ʋ ʜʨʫʛʦʤʫ ʘʙʟʘʮʽ ʪʝʢʩʪ 

ʜʦʧʦʚʥʝʥʠʡ ʜʦʜʘʪʢʦʚʠʤʠ 

ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ 

ʧʦʥʦʚʣʝʥʥʽ ʉʉɿʄ 

  

4.1.8.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʚʠʧʘʜʢʦʤ ʩʭʚʘʣʝʥʥʷ ʧʦʻʜʥʘʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʚʠʛʦʪʦʚʣʶʚʘʯʘʤʠ 

  

4.2.2.2.2, 4.2.2.3 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

4.6, 4.6.1.1, 4.6.1.2ˇ. 

4.6.2.1, 4.6.3.2, 

ʪʘʙʣʠʮʽ 4.6.2.3-1, 

4.6.2.3-2 

ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

4.7.1.3 ʋ ʯʝʪʚʝʨʪʦʤʫ ʘʙʟʘʮʽ ʧʫʥʢʪʫ 

ʜʦʜʘʻʪʴʩʷ ʥʦʚʘ ʢʘʪʝʛʦʨʽʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ Y47 

ʋɺ ʄɸʂʊ W31 

Rev.2 Dec 2019 

 

4.7.2.4, 4.7.3.3, 

4.7.4.2 

ʊʘʙʣʠʮʽ 4.7.2.3, 4.7.3.3, 

4.7.4.2ʜʦʧʦʚʥʶʶʪʴʩʷ ʚʠʤʦʛʘʤʠ 

ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʢʘʪʝʛʦʨʽʾ Y47 

ʋɺ ʄɸʂʊ W31 

Rev.2 Dec 2019 

 

4.8.3.2 ɺ ʪʘʙʣʠʮʽ 4.8.3.2 ʫʪʦʯʥʝʥʽ ʥʦʤʝʨʠ 

ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ 

  

4.9.1.3 ʅʘʟʚʘ ʪʘʙʣʠʮʽ 4.9.1.3-1 ʟʘʤʽʥʝʥʘ. 

ʊʘʙʣʠʮʷ 4.9.1.3-2 ʘʥʫʣʴʦʚʘʥʘ 
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4.9.3.6 ɿʤʽʩʪ ʪʘʙʣʠʮʽ 4.9.3.6 ʟʘʤʽʥʝʥʦ   

4.11 ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ 

ʧʫʥʢʪʦʤ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

  

ʈʦʟʜʽʣ 5    

5.1.3 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʱʦʜʦ ʚʠʤʦʛ ʜʦ 

ʘʪʝʩʪʘʮʽʾ ʪʘ ʜʦʧʫʩʢʫ 

ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ 

ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 

ɼʉʊʋ EN ISO 

25239-3 
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ʏɸʉʊʀʅɸ XIV ɿɺɸʈʖɺɸʅʅʗ 

ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ 

1 ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

ʇʫʥʢʪ 1.2.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ: 

çɿʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ɿʊʇ) (friction stir welding (FSW)) ð ʧʨʦʮʝʩ ʟ'ʻʜʥʘʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʟʚʘʨʥʠʡ ʰʦʚ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʛʨʽʚʫ ʪʝʨʪʷʤ ʜʦ ʧʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ ʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʚʘʨʶʚʘʥʠʭ ʢʨʦʤʦʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʜʥʦʯʘʩʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʟʜʦʚʞ ʣʽʥʽʾ ʟ'ʻʜʥʘʥʥʷ (ʜʠʚ. ɼʉʊʋ EN ISO 25239 -1)*.è. 

*ɼʉʊʋ EN ISO 2523901 (EN ISO 25239-1:2020 IDT, ISO 25239-1:2020 IDT) ɿʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. 

ɸʣʶʤʽʥʽʡ. ʏʘʩʪʠʥʘ 1. ʉʣʦʚʥʠʢ ʪʝʨʤʽʥʽʚ. 

çʇʦʛʦʥʥʘ ʝʥʝʨʛʽʷ ɽ1 ï  ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʜʦʚʞʠʥʫ ʦʜʠʥʠʮʽ ʰʚʘ ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ Ὁ ὍὟρπππ‡ϳ  ʢɼʞ/ʩʤ, 

ʜʝ I ï ʟʚʘʨʶʚʘʣʴʥʠʡ ʩʪʨʫʤ, ɸ; 

U ï ʟʚʘʨʶʚʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ; 

ɡ ï hʚʠʜʢʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ, ʩʤ/ʩ.è. 

ʇʽʜʨʦʟʜʽʣ 1.5 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 1.5.3 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç1.5.3 ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʟ'ʻʜʥʘʥʴ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ ISO 2553*. 

ʇʨʠʤʽʪʢʘ: *ɼʉʊʋ ISO 2553 (ISO 2553:2019ʙ IDT)  ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʩʧʦʨʽʜʥʝʥʽ ʧʨʦʮʝʩʠ. ʋʤʦʚʥʽ ʧʦʟʥʘʢʠ ʥʘ 

ʢʨʝʩʣʝʥʥʷʭ. ɿʚʘʨʥʽ ʟôʻʜʥʘʥʥʷ.è.  

2 ʊɽʍʅʆʃʆɻɯʏʅɯ ɺʀʄʆɻʀ ɼʆ ɿɺɸʈʖɺɸʅʅʗ 

2.1.4.2 ʊʝʢʩʪ 4 ʘʙʟʘʮʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: çʇʦʧʝʨʝʜʥʽʡ ʧʽʜʽʛʨʽʚ ʢʨʦʤʦʢ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʜʣʷ 

ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʥʠʞʯʝ -5 Á 

ʉ; ʜʣʷ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ï ʥʠʞʯʝ 0 Áʉ. ɼʣʷ ʩʪʘʣʝʡ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʧʦʧʝʨʝʜʥʽʡ ʧʽʜʽʛʨʽʚ 

ʢʨʦʤʦʢ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʪʘʙʣ. 2.1.4.2. 

ʊʘʙʣʠʮʷ 2.1.4.2 ɺʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʽʛʨʽʚʫ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʝʡ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ 

ʂʘʪʝʛʦʨʽʷ 

ʩʪʘʣʽ, ʱʦ 

ʟʚʘʨʶʻʪʴʩʷ 

 

 
ʊʦʚʱʠʥʘ 

ʤʝʪʘʣʫ, 

ʤʤ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ, Áʉ 

ɺʤʽʩʪ ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ ʚ 

ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ, 

ʩʤ3/100 ʛ 

ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʽʜʽʛʨʽʚʫ, Áʉ 

(A/F)690 ɼʦ 130 ɺʽʜ 0 ʽ ʚʠʱʝ ɼʦ 3,0 (ʅɿ) 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 

80 
100 

ɺʽʜ 0 ʜʦ ï10 ɼʦ 3,0 (ʅɿ) 120 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 130 

ɺʽʜ ï11 ʜʦ ï15 ɼʦ 3,0 (ʅɿ) ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʫʟʛʦʜʞʝʥʠʭ ʟ 

ʈʝʛ̔ʩʪʨʦʤ 

(A/F)690 ʠ 
(A/F)550 

ɼʦ 40 ɺʽʜ 0 ʽ ʚʠʱʝ ɼʦ 3,0 (ʅɿ) 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 

40 
60 

ɺʽʜ 0 ʜʦ ï15 ɼʦ 3,0 (ʅɿ) 80 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 100 

ɺʽʜ ï16 ʜʦ ï20 ɼʦ 3,0 (ʅɿ) ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 
ʚʠʨʦʙʥʠʢʘ, ʫʟʛʦʜʞʝʥʠʭ ʟ 
ʈʝʛ̔ʩʪʨʦʤ 

 

41 ð 100 ɺʽʜ 0 ʠ ʚʠʱʝ ɼʦ 3,0 (ʅɿ) 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 

60 
100 

ɺʽʜ 0 ʜʦ ï15 ɼʦ 3,0 (ʅɿ) 120 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 120 

ɺʽʜ ï16 ʜʦ ï20 ɼʦ 3,0 (ʅɿ) ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʚʠʨʦʙʥʠʢʘ, ʫʟʛʦʜʞʝʥʠʭ ʟ 

ʈʝʛ̔ʩʪʨʦʤ  
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(A/F)500 ɼʦ 40 ʚʢʣ. ɺʽʜ 0 ʠ ʚʠʱʝ ɼʦ 3,0 (ʅɿ) 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 
ʇʦʥʘʜ 5,0 ʜʦ 10,0 (ʅ10) 

ɹʝʟ ʧ̔ ʜʽʛʨʽʚʫ 40 
60 

ʅʠʞʯʝ 0 ʜʦ ï15 ɼʦ 3,0 (ʅ3) 60 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 80 

ʅʠʞʯʝ ï15 ʜʦ ï20 ɼʦ 3,0 (ʅɿ) 100 

 ɺʽʜ 0 ʠ ʚʠʱʝ ɼʦ 3,0 (ʅɿ) 60 
ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 
 
 
 
 
 

80 

ʇʦʥʘʜ 40 

ʜʦ 100 ʚʢʣ. 

ʅʠʞʯʝ 0 ʜʦ -15 ɼʦ 3,0 (ʅ3) 

ʇʦʥʘʜ 3,0 ʜʦ 5,0 (ʅ5) 

 

ʅʠʞʯʝ -15 ʜʦ -20 ɼʦ 3,0 (ʅ3) ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʚʠʨʦʙʥʠʢʘ, ʫʟʛʦʜʞʝʥʠʭ ʟ 

ʈʝʛʽʩʪʨʦʤ  
 

ʇʨʠʤʽʪʢʠ : 1. ʊʘʙʣʠʮʷ ʚʩʪʘʥʦʚʣʶʻ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʽʛʨʽʚʫ ʪʘ ʤʽʞʧʨʦʭʽʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʟʘʛʘʨʪʦʚʘʥʦʾ ʪʘ ʚʽʜʧʫʱʝʥʦʾ ʩʪʘʣʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ. 

2. ɼʣʷ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ (A/F)500, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟ ʧʨʠʩʢʦʨʝʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʽ ʤʘʶʪʴ ʉʵʢʚ Ò 0,41 %, ʜʦʧʫʩʢʘʶʪʴʩʷ ʙʽʣʴʰ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʽʛʨʽʚʫ ʽ ʤʽʞʧʨʦʭʽʜʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

3. ʌʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʧʽʜʽʛʨʽʚʫ ʪʘ ʤʽʞʧʨʦʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʣʷʛʘʶʪʴ ʟʘʪʚʝʨʜʞʝʥʥʶ ʈʝʛʽʩʪʨʦʤ 

ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʧʨʦʙʫʚʘʥʴ ʱʦʜʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʦʥʪʨʦʣʴ ʫʩʽʭ 

ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ (ʤʘʢʩʠʤʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʰʚʘ 

ʪʦʱʦ). 

4. ʇʽʜʽʛʨʽʚ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʜʣʷ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ ʟ ʚʝʣʠʯʠʥʦʶ ʧʦʛʦʥʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 3,5 ʢɼʞ/ʤʤ. 

5. ɿʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʟ ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ ʙʽʣʴʰʝ 690 ʄʇʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚʠʱʝ 0 

Áʉ), ʫ ʚʠʧʘʜʢʘʭ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʨʠ ʥʝʛʘʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚ ʽʥʪʝʨʚʘʣʽ 

ʚʽʜ 0 Áʉ ʜʦ ï10 Áʉ) ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʽʛʨʽʚʫ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ 50 Áʉ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʽʜ ï10 Áʉ ʜʦ ï25 Áʉ ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ  

ʚʠʢʣʶʯʥʦ ʘʫʩʪʝʥʽʪʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʽʜʽʛʨʽʚʦʤ ʢʨʘʡʦʢ ʥʝ ʤʝʥʰʝ 40 Áʉ. 

ɼʣʷ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ ʽ ʚʠʣʠʚʢʽʚ ʢʦʨʧʫʩʫ ʩʫʜʥʘ ʟʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʜʦʧʫʩʢʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʜʦ ï15 Áʉ. 

ʇʽʜʽʛʨʽʚ ʢʨʦʤʦʢ ʜʝʪʘʣʝʡ ʥʘ ʰʠʨʠʥʽ 100 ʤʤ ʚ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʰʚʘ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʧʝʨʝʜ 

ʟʚʘʨʶʚʘʥʥʷʤ ʷʢ ʤʽʥʽʤʫʤ ʜʦ 20 Áʉ. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.1.7 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç2.1.7 ʆʙʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ ʧʽʜ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʝ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 9692-1 ʘʙʦ ʽʥʰʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʘʙʦ ʟʘ 

ʢʨʝʩʣʝʥʥʷʤʠ, ʩʭʚʘʣʝʥʠʤʠ ʈʝʛʽʩʪʨʦʤ.è. 

3. ʊʝʢʩʪ ʧʫʥʢʪʫ 2.1.12 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç2.1.12 ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʨʽʟʘʥʥʷ ʧʽʜ ʚʦʜʦʶ, ʘ ʪʘʢʦʞ 

ʟʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʟʽ ʟʚʦʨʦʪʥʦʛʦ ʙʦʢʫ ʷʢʠʭ ʧʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʫʱʝʥʽ ʟʘ ʩʭʚʘʣʝʥʠʤʠ ʈʝʻʩʪʨʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ 

2.14.è. 

2.2.4 ʋ ʪʘʙʣʠʮʽ 2.2.4 ʫ ʩʪʦʚʧʮʷʭ 9 ʪʘ 13 ʜʣʷ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ F32, F46 ʪʘ F40 ʪʘ ʨʷʜʢʘʭ 10.ʽ.11 ʜʣʷ 

ʢʘʪʝʛʦʨʽʡ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʽʥʜʝʢʩʘʤʠ 4Y ʪʘ 4Y40 ʚʚʦʜʠʪʴʩʷ ʚʠʥʦʩʢʘ ç2è ʟ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç2ɼʠʚ. 2.2.4.9è. 

ʅʘʧʨʠʢʽʥʮʽ ʧʫʥʢʪʫ 2.2.4.8 ʚʠʨʘʟ ç..è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ ç;è.  

ʇʫʥʢʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʧʫʥʢʪʦʤ 2.2.4.9 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç.9 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʢʘʪʝʛʦʨʽʡ F32 - F40 ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʮʠʬʨʦʚʠʡ ʽʥʜʝʢʩ ʢʘʪʝʛʦʨʽʾ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟ ʦʭʦʣʦʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 5Y ʟʘʤʽʩʪʴ 4Y ̔ 5Y40 ʟʘʤʽʩʪʴ 4Y40).è. 

2.2.5 ʊʝʢʩʪ ʧʫʥʢʪʫ 2.2.5.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʦʚʠʡ: ç.1 ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʨʢʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʪʘʢʽ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʨʽʚʥʷ ʤʽʮʥʦʩʪʽ, 

ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ.2.2.5-2: 

- ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʭʚʘʣʝʥʠʭ ʥʘ ʨʽʚʥʽ ʤʽʮʥʦʩʪʽ Y42, Y46 ʪʘ Y50, ʤʦʞʝ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʟ ʜʚʦʤʘ ʥʠʞʯʠʤʠ ʨʽʚʥʷʤʠ ʤʽʮʥʦʩʪʽ, ʱʦʜʦ ʪʦʛʦ ʨʽʚʥʷ, ʥʘ ʷʢʠʡ ʚʦʥʠ 

ʙʫʣʠ ʩʭʚʘʣʝʥʽ; 
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- ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʭʚʘʣʝʥʠʭ ʥʘ ʨʽʚʥʽ ʤʽʮʥʦʩʪʽ Y55, Y62 ʪʘ Y69, ʤʦʞʝ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʟ ʦʜʥʠʤ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ ʱʦʜʦ ʪʦʛʦ ʨʽʚʥʷ, ʥʘ ʷʢʠʡ ʚʦʥʠ 

ʙʫʣʠ ʩʭʚʘʣʝʥʽ; 

- ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʭʚʘʣʝʥʠʭ ʥʘ ʨʽʚʝʥʴ ʤʽʮʥʦʩʪʽ Y89, ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʷ 

ʥʘ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʟ ʪʘʢʠʤ ʞʝ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ, ʥʘ ʷʢʫ ʚʦʥʠ ʙʫʣʠ ʩʭʚʘʣʝʥʽ. 

- ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʭʚʘʣʝʥʠʭ ʥʘ ʨʽʚʝʥʴ ʤʽʮʥʦʩʪʽ Y96, ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʷ 

ʥʘ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʟ ʦʜʥʠʤ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ ʱʦʜʦ ʪʦʛʦ ʨʽʚʥʷ, ʥʘ ʷʢʠʡ ʚʦʥʠ ʙʫʣʠ ʩʭʚʘʣʝʥʽ.è. 

ɺ ʪʘʙʣʠʮʽ 2.2.5-2 ʚ ʜʨʫʛʦʤʫ ʨʷʜʢʫ çɯʜʝʥʪʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʡ ʩʪʘʣʽéè ʚ ʩʪʦʚʙʮʷʭ 8 ʽ 9 ʚʠʨʘʟʠ ç(A/F)890è 

ʽ çA/F)960è ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ: ç(A/E)890è ʳ ç(ɸ/ɽ)960è ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʧʫʥʢʪʽ 2.2.5.4 ʚʠʨʘʟ çʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʛʘʟʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: 

çʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʪʘ ʛʘʟʦʚʠʤ 

ʟʘʭʠʩʪʦʤ.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.2.5.8 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç.8 ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʦʪʨʽʙʥʽ ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʢʘʪʝʛʦʨʽʡ Y89 ʪʘ Y96, ʘ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʧʫʩʢʘʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʟ ʤʽʮʥʽʩʪʶ ʥʠʞʯʝ, ʥʽʞ ʫ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʠʞʯʽʡ ʢʘʪʝʛʦʨʽʾ ʟ ʪʘʙʣ. 2.2.5-2 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʚʠʩʦʢʦʾ 

ʤʽʮʥʦʩʪʽ. ɿʘʟʥʘʯʝʥʽ ʫʤʦʚʠ ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʈʝʛʽʩʪʨʦʤ (ʤʘʶʪʴ ʙʫʪʠ ʧʦʜʘʥʽ ʪʝʭʥʽʯʥʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ) ʫ ʧʨʦʮʝʩʽ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʦʟʥʘʯʝʥʽ ʧʨʠ ʦʬʦʨʤʣʝʥʥʷ 

ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ;è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 2.2.5 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʧʫʥʢʪʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç.9 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʽ 

ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟʽ ʩʪʘʣʷʤʠ ʥʦʨʤʘʣʴʥʦʾ ʘʙʦ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʷʢʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʽʮʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, F500 + D40, E500 + E40, E500 + A36) ʽ ʜʣʷ ʷʢʠʭ ʧʨʠ 

ʚʠʙʦʨʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʤʦʛʠ 2.2.5.1 ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʥʽ, ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʫ ʧʨʠʩʚʦʻʥʦ ʢʘʪʝʛʦʨʽʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʥʝ 

ʥʠʞʯʝ 3Y (ï20 Áʉ), ʘʙʦ ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʠ ʙʽʣʴʰʦʶ ʤʽʮʥʽʩʪʶ.è. 

2.2.7 ʊʘʙʣʠʮʷ 2.2.7-1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʦʩʪʘʥʥʽ 7 ʨʷʜʢʽʚ ʟʽ ʩʧʣʘʚʘʤʠ 1530, 1550, 1561, 1565ʯ, 1575, 1581, AlSiMgMn ʚʠʜʘʣʷʶʪʴʩʷ; 

- ʦʩʪʘʥʥʽ 7 ʢʦʣʦʥʦʢ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ çʅʘʮʽʦʥʘʣʴʥʽè ʚʠʜʘʣʷʶʪʴʩʷ; 

- ʪʘʙʣʠʮʷ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʨʠʤʽʪʢʦʶ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çʇʨʠʤʽʪʢʘ: 1ʂʘʪʝʛʦʨʽʾ ʤʽʮʥʦʩʪʽ ʟʚʘʨʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʟʛʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 18273, ʜʝ R ï ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ (Rolled), W ï ʧʨʠʩʘʜʦʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ɸ, ɺ, ʉ, D ï ʢʘʪʝʛʦʨʽʷ ʤʽʮʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 18273. 

ʊʘʙʣʠʮʷ 2.2.7-1 

ʂʘʪʝʛʦʨʽʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ʉʫʜʥʦʙʫʜʽʚʥʽ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ 

ʄʽʞʥʘʨʦʜʥʽ 

5754 5086 5083 5383,  

5456 

5059 6061, 6005ɸ, 

6082 

RA/WA(5754) + ï ï ï ï ï 

RB/WB(5086) + + ï ï ï ï 

RC/WC(5083) + + + ï ï + 

RC/WC(5383) + + + + ï + 

RC/WC(5456) + + + + ï + 

RC/WC(5059) + + + + + + 

RD/WD(6061) ï ï ï ï ï + 

RD/WD(6005A) ï ï ï ï ï + 

RD/WD(6082) ï ï ï ï ï + 

ʊʘʙʣʠʮʷ 2.2.7-2 ʟʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʨʷʜʦʢ ʥʘʮʽʦʥʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʷʜʢʠ ʥʠʞʯʝ ʚʠʜʘʣʷʶʪʴʩʷ; 

- ʢʦʣʦʥʢʘ ʟ ʥʘʟʚʦʁ  çʅʘʮʽʦʥʘʣʴʥʽè ʪʘ ʢʦʣʦʥʢʠ ʥʠʞʯʝ ʚʠʜʘʣʷʶʪʴʩʷ; 

- ʧʨʠʤʽʪʢʘ ç2è ʟ ʪʝʢʩʪʦʤ ʚʠʜʘʣʷʻʪʴʩʷ; 

- ʚ ʪʝʢʩʪʽ ʧʨʠʤʽʪʢʠ ç1è ʚʠʨʘʟ çʤʽʞʥʘʨʦʜʥʠʭè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çʘʣʶʤʽʥʽʻʚʠʭè, ʪʝʢʩʪ ʫ ʜʫʞʢʘʭ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: çʜʠʚ. ɼʉʊʋ EN ISO 4063è. 
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ʊʘʙʣʠʮʷ 2.2.7-2 

ʄʘʨʢʘ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ɸʣʶʤʽʥʽʻʚʽ ʩʫʜʥʦʙʫʜʽʚʥʽ ʩʧʣʘʚʠ 

 
ʄʽʞʥʘʨʦʜʥʽ 

ʇʦʟʥʘʯʝʥʥ

 ̫

ʂʦʜ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ 
 
5

7

5

4 

 
5086 

 
5083 5383, 

5456 

 
5059 

6061, 
6005ɸ, 
6082 

ʄʽʞʥʘʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ 1 
ï AlMg3 + ï ï ï ï ï 

5356 AlMg5 + + + ï ï + 
5183 AlMg4,5Mn + + + + ï + 
ï AlMg6Mn1 + + + + + + 

1ʅʘʚʝʜʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʠʩʘʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 

(ʩʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ 141 = TIG ʠ 131 = MIG (ʜʠʚ. ɼʉʊʋ EN ISO 4063)) ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ EN ISO 18273 

ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ EN ʯʠ ISO. 

2.5.7 ʊʝʢʩʪ ʦʩʪʘʥʥʴʦʛʦ ʘʙʟʘʮʫ ʘʥʫʣʶʻʪʴʩʷ. 

2.8.1 ʊʝʢʩʪ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʾ ʨʝʜʘʢʮʽʾ: çʉʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʢʦʚʘʥʦʾ ʩʪʘʣʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ.è. 

ʊʝʢʩʪ ʯʝʪʚʝʨʪʦʛʦ ʘʙʟʘʮʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: çɼʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ 

ʟʤʽʱʝʥʥʷ ʢʨʦʤʦʢ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 10% ʚʽʜ ʪʦʚʱʠʥʠ ʣʠʩʪʘ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʪʦʚʱʠʥʠ ʧʣʘʢʫʶʯʦʛʦ 

ʰʘʨʫ ʽ ʥʝ ʙʽʣʴʰʝ 3 ʤʤ ʧʨʠ ʪʦʚʱʠʥʽ ʧʣʘʢʫʶʯʦʛʦ ʰʘʨʫ ʙʽʣʴʰʝ 6ʤʤ. ʇʨʠ ʮʴʦʤʫ ʚʠʩʪʫʧʘʶʯʘ ʢʨʦʤʢʘ 

ʩʪʠʢʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʢʨʠʪʘ ʧʦʩʠʣʝʥʥʷʤ ʟʚʘʨʥʦʛʦ ʰʚʘ ʟ ʧʣʘʚʥʠʤ ʧʝʨʝʭʦʜʦʤ 

ʜʦ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ.è. 

2.10.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç2.10.1 ɿʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʥʘʩʪʫʧʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʚʘʨʶʚʘʥʥʷ: 111, 131, 141, 43 (ʜʠʚ. ɼʉʊʋ EN ISO 4063), ʷʢʽ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʥʝ ʟʚʘʨʥʝ ʟ'ʻʜʥʘʥʥʷ, ʤʘʢʩʠʤʘʣʴʥʫ ʡʦʛʦ ʤʽʮʥʽʩʪʴ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʙʣʠʟʴʢʠʡ ʜʦ ʩʢʣʘʜʫ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʪʘ ʜʦʩʪʘʪʥʶ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʦʨʦʟʽʾ.è. 

2.10.2 ʊʝʢʩʪ ʜʨʫʛʦʛʦ ʨʝʯʝʥʥʷ ʘʥʫʣʶʻʪʴʩʷ. 

ʇʽʜʨʦʟʜʽʣ 2.10 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 2.10.10 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.10.10 ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʽʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. 

ʊʝʭʥʦʣʦʛʽʷ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ɿʊʇ) ʧʦʚʠʥʥʦ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʤʦʛʘʭ ʩʪʘʥʜʘʨʪʫ  

ɼʉʊʋ EN ISO 25239*, ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ EN ʯʠ ISO. 

ʇʨʠʤʽʪʢʘ: ɼʉʊʋ EN ISO 25239 (EN ISO 25239:2020, IDT, ISO 25239:2020, IDT) ï ʩʝʨʽʷ ʩʪʘʥʜʘʨʪʽʚ çɿʚʘʨʶʚʘʥʥʷ 

ʪʝʨʪʷʤ ʽʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. ɸʣʶʤʽʥʽʡè. 

ɿʘ ʟʘʩʪʦʩʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ɿʊʇ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʦʩʪʦʨʦʥʥʝ ʦʜʥʦʧʨʦʭʽʜʥʝ, ʜʚʦʩʪʦʨʦʥʥʝ 

ʙʘʛʘʪʦʧʨʦʭʽʜʥʝ ʘʙʦ ʦʜʥʦʩʪʦʨʦʥʥʝ ʟʚʘʨʶʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ. 

ɺʠʤʦʛʠ ʜʦ ʘʪʝʩʪʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ-ʦʧʝʨʘʪʦʨʽʚ ʪʘ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ɿʊʇ ʥʘʚʝʜʝʥʦ ʫ  

ʯʘʩʪʠʥʠ III çʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚè ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ 

ʙʫʜʽʚʥʠʮʪʚʦʤ ʩʫʜʝʥ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

2.10.10.1 ɿʘʩʪʦʩʫʚʘʥʥʷ ɿʊʇ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʩʪʠʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʜʚʦʩʪʦʨʦʥʥʽʤ 

ʦʜʥʦʧʨʦʭʽʜʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʜʚʦʩʪʦʨʦʥʥʽʤ ʙʘʛʘʪʦʧʨʦʭʽʜʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʘʙʦ ʦʜʥʦʩʪʦʨʦʥʥʽʤ 

ʟʚʘʨʶʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ. 

ɿʊʇ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʦʜʥʠʤ ʟʘʧʣʝʯʥʠʢʦʤ (ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ 

ʥʘʢʦʥʝʯʥʠʢʦʤ) ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʜʚʦʤʘ ʟʘʧʣʝʯʥʠʢʘʤʠ (ʨʦʟʜʽʣʝʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʦʤ ʟ 

ʬʽʢʩʦʚʘʥʦʶ ʜʦʚʞʠʥʦʶ, ʙʝʟ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʪʘ ʨʦʟʜʽʣʝʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʦʤ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʜʦʚʞʠʥʦʶ, 

ʟ ʢʦʥʪʨʦʣʝʤ ʪʠʩʢʫ). 

2.10.10.2 ɼʣʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ɿʊʇ ʙʝʟ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʠʰʝ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʦʜʥʦʧʨʦʭʽʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʙʘʛʘʪʦʧʨʦʭʽʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

2.10.10.3 ɿʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ɿʊʇ. 

ɿʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ɿʊʇ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʜʘʪʥʠʤʠ ʚʠʨʦʙʣʷʪʠ ʟʚʘʨʥʽ ʰʚʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʨʽʚʥʷ ʧʨʠʡʤʘʥʥʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  136 

 

ɿʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʫ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʨʝʤʦʥʪʫʚʘʪʠʩʴ ʘʙʦ ʨʝʛʫʣʶʚʘʪʠʩʴ, ʱʦ ʤʘʻ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʦʢʫʤʝʥʪʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʛʦ ʯʠ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʧʨʘʚʠʣʴʥʽʡ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʝ ʫ 

ʜʦʢʫʤʝʥʪʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʚʘʨʶʚʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ɿʊʇ ʧʦʚʠʥʥʽ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʤʝʪʦʶ ʜʦʢʘʟʫ ʟʜʘʪʥʦʩʪʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʟʚʘʨʥʽ ʰʚʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ʦʮʽʥʢʠ, ʟʘʟʥʘʯʝʥʠʤ ʫ 3.5. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚʘʨʶʚʘʥʥʷ ʧʨʦʙ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʚʘʨʶʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʚ ʦʙʩʷʟʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʧʨʦʡʜʝʥʦʾ 

ʘʪʝʩʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: 

- ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ɿʊʇ; 

- ʧʽʩʣʷ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʾ ɿʊʇ; 

- ʧʽʩʣʷ ʟʤʽʥʠ ʦʩʥʘʱʝʥʥʷ; 

- ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʯʠ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ ɿʊʇ; 

- ʧʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɿʊʇ; 

- ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʜʝʬʝʢʪʽʚ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʧʝʨʝʨʚʠ ʚ 

ʨʦʙʦʪʽ ʟʚʘʨʶʚʘʣʴʥʠʢʘ-ʦʧʝʨʘʪʦʨʘ (ʧʽʩʣʷ ʭʚʦʨʦʙʠ, ʚʽʜʧʫʩʪʢʠ ʪʦʱʦ) ʪʨʠʚʘʣʽʩʪʶ ʧʦʥʘʜ 30 ʢʘʣʝʥʜʘʨʥʠʭ 

ʜʥʽʚ; 

- ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʱʦʜʦ ʧʨʦʪʷʞʥʦʩʪʽ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʜʣʷ ʧʝʚʥʠʭ ʪʦʚʱʠʥ ʧʨʦʢʘʪʫ. 

ɿʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ɿʊʇ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʟʘʧʠʩ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ ʥʝ ʨʽʜʰʝ ʦʜʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ 20ʤʤ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʘ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʟʚʘʨʶʚʘʥʥʷ. 

14. ʇʽʜʨʦʟʜʽʣ 2.12. ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʧʫʥʢʪʘʤʠ 2.12.6 ʽ 2.12.7 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.12.6 

ɿʚʘʨʶʚʘʥʥʷ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ YH47 

2.12.6.1 ʂʦʨʦʪʢʽ ʚʘʣʠʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʠʭʚʘʪʦʢ ʪʘ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʽ ʢʘʪʝʛʦʨʽʾ YH47, ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʚʞʠʥʫ ʥʝ ʤʝʥʰʝ ʥʽʞ 50ʤʤ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ Pcm Ò 0,19 

(ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 3.19 ʯʘʩʪʠʥʠ XIII çʄʘʪʝʨʽʘʣʠè), ʜʦʚʞʠʥʘ ʢʦʨʦʪʢʦʛʦ ʚʘʣʠʢʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ 25ʤʤ. 

2.12.6.2 ʇʦʧʝʨʝʜʥʽʡ ʧʽʜʽʛʨʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 5 ÁC ʚʠʢʦʥʫʻʪʴʩʷ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ 

ʥʠʞʯʝ 50 ÁC ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʾ YH47. ʗʢʱʦ ʟʥʘʯʝʥʥʷ Pcm Ò 0,19 ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʥʠʞʯʝ 5 ÁC, ʘʣʝ ʚʠʱʝ 0 ÁC, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʘʥʽ ʜʦ 

ʩʭʚʘʣʝʥʥʷ ʈʝʛʽʩʪʨʦʤ. 

2.12.6.3 ʆʩʪʘʥʥʽʡ ʟʚʘʨʥʠʡ ʰʦʚ ʟ'ʻʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʜʝʬʝʢʪʽʚ. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʤʘʻ ʙʫʪʠ ʙʝʟʜʝʬʝʢʪʥʦ ʚʠʜʘʣʝʥʦ, ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ 

ʦʧʝʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʷ ʨʝʤʦʥʪʫ ʧʽʜʣʷʛʘʻ ʩʭʚʘʣʝʥʥʶ ʈʝʛʽʩʪʨʦʤ. 

2.12.7 ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʚʘʨʶʚʘʥʥʷ, ʘʪʝʩʪʘʮʽʷ ʟʚʘʨʥʠʢʽʚ, ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʽʥ. ʪʨʽʱʠʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ BCA ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʙʝʟ 

ʽʥʜʝʢʩʫ "BCA1" ʘʙʦ "BCA2" (ʜʠʚ. 3.19 ʯʘʩʪʠʥʠ XIII "ʄʘʪʝʨʽʘʣʠ").è. 

2.13.6 ʊʝʢʩʪ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç- ʥʝ ʤʝʥʰʝ 75ʣʢ ð ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʷʢʦʩʪʽ 

ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʚʽʟʫʘʣʴʥʠʤ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʤ;è. 

ʈʦʟʜʽʣ 2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 2.14 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.14 ɿɺɸʈʖɺɸʅʅʗ 

ʂʆʅʉʊʈʋʂʎɯʁ, ɺʀɻʆʊʆɺʃɽʅʀʍ ɿ ʊɽʈʄʆʇʃɸʉʊʀʂɯɺ 

2.14.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

2.14.1.1 ʆʙʣʘʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʎʝʡ ʧʽʜʨʦʟʜʽʣ ʇʨʘʚʠʣ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʟʚʘʨʶʚʘʥʥʷ ʢʦʨʧʫʩʽʚ, ʥʘʜʙʫʜʦʚ ʪʘ ʨʫʙʦʢ ʩʫʜʝʥ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ 

ʪʝʭʥʽʯʥʦʤʫ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʧʽʜʨʦʟʜʽʣʽ 6.11 ʯʘʩʪʠʥʠ ʍɯɯɯ 

çʄʘʪʝʨʽʘʣʠè ʮʠʭ ʇʨʘʚʠʣ. 

ʎʽʡ ʧʽʜʨʦʟʜʽʣ ʇʨʘʚʠʣ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʽ ʚʠʛʦʪʦʚʣʝʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ 

ʚ ʦʙʩʷʟʽ, ʚʠʟʥʘʥʦʤʫ ʈʝʛʽʩʪʨʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʽ ʜʦʮʽʣʴʥʠʤ ʧʨʠ ʾʭ ʨʝʤʦʥʪʽ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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2.14.1.2 ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ 

ɺʠʟʥʘʯʝʥʥʷ ʽ ʧʦʷʩʥʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʘʛʘʣʴʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʇʨʘʚʠʣ, ʥʘʚʝʜʝʥʽ ʫ ʯʘʩʪʠʥʽ ɯ 

çʂʣʘʩʠʬʽʢʘʮʽʷè ʇʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʩʫʜʝʥ. 

ɺ ʮʽʡ ʯʘʩʪʠʥʽ ʇʨʘʚʠʣ ʚʞʠʚʘʶʪʴʩʷ ʪʘʢʽ ʚʠʟʥʘʯʝʥʥʷ: 

ɹʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ï ʧʨʦʮʝʩ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ 

ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʨʫʯʥʦʛʦ ʘʙʦ ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʯʠ ʤʘʰʠʥʠ, ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʜʘʚʣʶʻʪʴʩʷ ʚ ʪʘʢʦʞ ʧʣʘʩʪʠʬʽʢʦʚʘʥʝ ʟʚʘʨʶʚʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ. 

ɽʢʩʪʨʫʜʝʨ ï ʩʠʩʪʝʤʘ ʜʣʷ ʧʣʘʩʪʠʬʽʢʘʮʽʾ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʽʥʪʝʛʨʦʚʘʥʘ ʫ ʟʚʘʨʶʚʘʣʴʥʠʡ ʘʧʘʨʘʪ. 

ɽʢʩʪʨʫʟʽʡʥʝ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʪʝʧʣʦʥʦʩʽʻʤ - ʮʝ ʨʫʯʥʠʡ ʘʙʦ ʯʘʩʪʢʦʚʦ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ 

ʟʚʘʨʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʜʨʦʪʫ ʘʙʦ ʛʨʘʥʫʣ, ʷʢʠʡ 

ʨʦʟʧʣʘʚʣʷʻʪʴʩʷ ʽ ʧʣʘʩʪʠʬʽʢʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʧʣʘʩʪʠʬʽʢʘʮʽʾ (ʝʢʩʪʨʫʜʝʨ). ɿʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚʜʘʚʣʶʻʪʴʩʷ ʚ ʟʚʘʨʶʚʘʣʴʥʠʡ ʰʦʚ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʣʘʩʪʠʬʽʢʫʻʪʴʩʷ ʧʦʪʦʢʦʤ 

ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ, ʟʘʟʚʠʯʘʡ ʧʦʚʽʪʨʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ, ʚʠʢʦʥʘʥʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʤʝʪʨʽʾ ʰʚʫ. ɯʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʙʦ ʥʦʩʽʷʤʠ ʪʝʧʣʘ ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʩʚʽʪʣʦʚʠʡ 

ʧʨʦʤʽʥʴ ʘʙʦ ʽʥʝʨʪʥʽ ʛʘʟʠ. ʄʘʩʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʤʘʰʠʥ ʘʙʦ ʧʨʠʩʪʨʦʾʚ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ 

ʟʚʘʨʥʦʛʦ ʰʚʫ ʽ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʟôʻʜʥʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʤʘʩʦʶ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʩʪʫʧʘʻ ʟ ʝʢʩʪʨʫʜʝʨʘ, ʽ ʚʽʜʧʦʚʽʜʥʦʶ ʜʽʻʶ ʟʚʘʨʶʚʘʣʴʥʠʢʘ. 

ɿʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ï ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘʛʨʽʚʘʶʪʴʩʷ ʽ ʧʣʘʩʪʠʬʽʢʫʶʪʴʩʷ ʧʦʪʦʢʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ, ʟʘʟʚʠʯʘʡ ʧʦʚʽʪʨʷ, ʱʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʟôʻʜʥʫʚʘʥʽ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʘʜʢʠ (ʩʦʧʣʘ), 

ʧʨʠʢʨʽʧʣʝʥʦʾ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. ɿʚʘʨʶʚʘʣʴʥʠʡ ʘʧʘʨʘʪ ʙʝʟʧʝʨʝʨʚʥʦ ʚʝʜʝʪʴʩʷ ʚʟʜʦʚʞ ʟʚʘʨʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ. ʇʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ (ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʫʪʦʢ, ʩʪʨʠʞʝʥʴ) ʧʦʜʘʻʪʴʩʷ ʚ ʰʦʚ 

ʚʨʫʯʥʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʠʩʢ ʜʣʷ ʟôʻʜʥʘʥʥʷ. 

ɿʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʟ'ʻʜʥʘʥʥʷ ʯʝʨʝʟ ʢʘʥʘʣ ʚ ʥʘʩʘʜʮʽ (ʩʦʧʣʽ). 

ʂʘʥʘʣ ʥʘʩʘʜʢʠ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʬʦʨʤʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʩʪʨʠʞʥʷ). ɿʘʚʜʷʢʠ 

ʥʘʧʨʘʚʣʝʥʥʶ ʧʦʪʦʢʫ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʽ ʬʦʨʤʽ ʧʘʪʨʫʙʢʘ ʜʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʡ 

ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʨʽʚʥʦʤʽʨʥʦ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʶʪʴʩʷ ʽ ʧʣʘʩʪʠʬʽʢʫʶʪʴʩʷ. 

ʇʦʪʨʽʙʥʠʡ ʪʠʩʢ ʧʨʠ ʟôʻʜʥʘʥʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʟʴʦʙʦʧʦʜʽʙʥʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ ʢʽʥʮʽ ʥʘʩʘʜʢʠ 

(ʧʨʠʪʠʩʢʥʦʛʦ ʷʟʠʯʢʘ). 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ï ʤʘʪʝʨʽʘʣ ʯʘʩʪʠʥ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʟʚʘʨʶʚʘʥʥʷʤ. 

ʇʝʨʝʨʠʚʯʘʩʪʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ï ʧʨʦʮʝʩ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʜʘʚʣʶʻʪʴʩʷ ʟ ʝʢʩʪʨʫʜʝʨʘ ʩʝʢʮʽʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʩʘʜʢʠ, ʧʦʜʘʻʪʴʩʷ ʫ ʟʚʘʨʶʚʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ, ʧʣʘʩʪʠʬʽʢʦʚʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ 

ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʧʨʝʩʫʻʪʴʩʷ, ʬʦʨʤʫʻʪʴʩʷ ʽ ʟʛʣʘʜʞʫʻʪʴʩʷ ʧʨʝʩʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʇʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ - ʤʘʪʝʨʽʘʣ ʟ ʧʨʫʪʢʽʚ, ʩʪʨʠʞʥʽʚ, ʟʚʘʨʶʚʘʣʴʥʦʾ ʩʪʨʽʯʢʠ, ʜʨʦʪʫ ʘʙʦ ʛʨʘʥʫʣ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʦʤʫ ʤʘʪʝʨʽʘʣʫ, ʪʘ ʧʦʜʘʻʪʴʩʷ ʫ ʟʦʥʫ ʟôʻʜʥʘʥʥʷ (ʟʚʘʨʶʚʘʥʥʷ) ʜʣʷ ʧʣʘʩʪʠʬʽʢʘʮʽʾ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

2.14.1.3 ɯʥʰʠ ʧʦʣʦʞʝʥʥʷ 

ʑʦʜʦ ʧʦʣʦʞʝʥʴ ʫ ʯʘʩʪʠʥʽ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ, ʦʙʩʷʛʫ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ, ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʩʣʽʜ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʟʘʛʘʣʴʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ ʨʦʟʜʽʣʽ 1 ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʾ ʟʘʩʪʦʩʦʚʥʦʩʪʽ. 

2.14.2 ʇʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ 

2.14.2.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ 

2.14.2.1.1 ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʠʟʥʘʯʝʥʽ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʘʨʥʠʭ ʰʚʽʚ (ʧʦʰʠʨʝʥʽ ʬʦʨʤʠ 

ʟʚʘʨʥʠʭ ʰʚʽʚ), ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ, ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ. 

2.14.2.1.2 ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʫ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʈʝʛʽʩʪʨʦʤ. 

2.14.2.1.3 ɿʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ 

ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ ʪʦʚʱʠʥʦʶ ʚʽʜ 2 ʜʦ 

10ʤʤ. ɹʽʣʴʰʽ ʪʦʚʱʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʚʘʨʶʶʪʴ ʝʢʩʪʨʫʟʽʡʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ. 

2.14.2.2 ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʟʚʘʨʥʠʭ ʰʚʽʚ. 
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- ʰʚʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʟʽ ʟʤʽʱʝʥʥʷʤ, ʜʠʚ. ʨʠʩ. 2.14.2.2-1, 

 
 

 

ʈʠʩ. 2.14.2.2-1 ʇʨʠʢʣʘʜʠ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ; 

- ʩʣʽʜ ʫʥʠʢʘʪʠ ʥʘʢʣʘʜʘʥʥʷ ʦʜʥʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ ʥʘ ʽʥʰʠʡ, ʜʠʚ. ʨʠʩ. 2.14.2.2-2, 

 

 
 

ʈʠʩ. 2.14.2.2-2; 

- ʚ̔ ʜʩʪʘʥʴ ʤʽʞ ʰʚʘʤʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʫ 3 ʨʘʟʠ ʙʽʣʴʰʝ ʰʠʨʠʥʠ ʧʦʢʨʠʚʥʦʛʦ ʰʘʨʫ, ʘʣʝ ʥʝ ʤʝʥʰʝ 

30ʤʤ ʘʙʦ 50ʤʤ ʜʣʷ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ; 

- ʟôʻʜʥʫʚʘʥʽ ʯʘʩʪʠʥʠ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ ʜʣʷ ʩʪʠʢʦʚʠʭ ʟôʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠ ʨʽʟʥʠʮʽ ʚ ʪʦʚʱʠʥʽ ʟ'ʻʜʥʫʚʘʥʠʭ ʜʝʪʘʣʝʡ ʧʦʥʘʜ 1ʤʤ ʥʘ ʜʝʪʘʣʽ, ʱʦ ʤʘʻ ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ, ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʨʦʙʣʝʥʠʡ ʩʢʽʩ ʟ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʙʦʢʽʚ ʜʦ ʪʦʚʱʠʥʠ ʙʽʣʴʰ ʪʦʥʢʦʾ ʜʝʪʘʣʽ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʘ ʨʠʩ. 2.14.2.2-

3. 

ʇʨʠ ʮʴʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʢʨʘʡʦʢ ʽ ʨʦʟʤʽʨʠ ʰʚʘ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʟʘ ʤʝʥʰʦʶ 

ʪʦʚʱʠʥʦʶ. 

ʐʚʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ 

1, 2 - ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ 

ʅʝ ʧʨʘʚʠʣʴʥʦ 

ʇʨʘʚʠʣʴʥʦ 
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ʈʠʩ. 2.14.2.2-3; 

- ʷʢʱʦ ʜʦ ʟôʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʻ ʣʠʰʝ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʜʦʩʪʫʧ, ʩʣʽʜ ʚʠʙʨʘʪʠ ʬʦʨʤʫ ʟʚʘʨʥʦʛʦ 

ʰʚʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʟôʻʜʥʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʦʥʰʦʾ ʯʘʩʪʠʥʠ;  

- ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʤ 

ʘʧʘʨʘʪʦʤ; 

- ʟʚʘʨʥʠʡ ʰʦʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʠʡ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʧʫʩʪʦʪ ʽ ʤʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʚʠʩʦʪʫ. 

2.14.2.3 ʌʦʨʤʠ ʟʚʘʨʥʠʭ ʰʚʽʚ. 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʬʦʨʤʠ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.14.2.3-1. 

ʇʦʟʥʘʯʝʥʥʷ ɿʦʙʨʘʞʝʥʥʷ ʉʠʤʚʦʣ 

V hʦʚ 

 

 

 

ʧʦʜʚʽʡʥʠʡ V-ʧʦʜʽʙʥʠʡ 

ʰʦʚ (X-h ʦʚ) 

 
 

 

ʧʦʜʚʽʡʥʠʡ ʰʦʚ HV 

(K-h ʦʚ) 

 

 

 

ʢʫʪʦʚʝ ʟʚʘʨʶʚʘʥʥʷ 

 

  

ʈʠʩ. 2.14.2.3-1. ʇʦʰʠʨʝʥʽ ʬʦʨʤʠ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʅʘ ʨʠʩ. 2.14.2.3-2 ʥʘʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʠ ʦʙʨʦʙʢʠ ʢʨʦʤʦʢ ʟôʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤ 

ʟʚʘʨʥʠʭ ʰʚʽʚ. 

ʚ) 
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ʈʠʩ. 2.14.2.3-2. ʌʦʨʤʠ ʦʙʨʦʙʢʠ ʢʨʦʤʦʢ ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ɿʚʘʨʥʽ ʢʫʪʠ ʨʦʟʢʨʠʪʪʷ ʰʚʘ Ŭ ʜʣʷ V ʪʘ ʧʦʜʚʽʡʥʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ ʜʣʷ ʧʦʣʽʝʪʠʣʝʥʽʚ HDPE (PE 63, PE80, PE 

100) ʩʪʘʥʦʚʣʷʪʴ 60-70Á. 

2.14.2.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʟʚʘʨʶʚʘʥʥʷ 

ɿʚʘʨʥʽ ʧʦʚʝʨʭʥʽ ʟ'ʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʛʽʜʥʦ ʟ 2.14.2.2, 2.14.2.3. 

ʇʦʚʝʨʭʥʽ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʽ, ʦʢʠʩʣʝʥʽ ʘʙʦ ʟʘʙʨʫʜʥʝʥʽ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ 

ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ. ʆʙʨʦʙʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʘʢʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ, ʷʢ ʩʢʨʝʙʢʠ, ʩʢʨʝʙʢʦʚʽ ʣʝʟʘ, ʬʨʝʟʠ ʪʘ ʧʠʣʢʠ. ʐʣʽʬʫʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʟʚʦʣʝʥʽ 

ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʯʝʨʝʟ ʚʚʝʜʝʥʥʷ ʘʙʨʘʟʠʚʽʚ ʽ ʧʝʨʝʛʨʽʚ 

ʧʦʚʝʨʭʥʽ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟôʻʜʥʫʚʘʥʽ ʯʘʩʪʠʥʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʰʢʦʜʞʝʥʠʡ ʰʘʨ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʛʣʠʙʦʢʠʤ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʟʘʣʠʰʢʦʚʫ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʜʦ ʤʽʮʥʦʩʪʽ. 

ʗʢʱʦ ʟôʻʜʥʫʚʘʥʽ ʧʦʚʝʨʭʥʽ ʥʝʦʙʭʽʜʥʦ ʦʯʠʩʪʠʪʠ, ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʥʝʞʠʨʥʽ ʤʠʶʯʽ ʟʘʩʦʙʠ. 

ɼʦ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʜʦʩʪʘʪʥʽʡ ʜʦʩʪʫʧ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʪʘ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

2.14.2.5 ɿʘʭʠʩʪ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʋʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ, ʘ ʦʪʞʝ, ʽ ʥʘ ʷʢʽʩʪʴ 

ʟôʻʜʥʘʥʥʷ. ʊʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

ï ʟʦʥʘ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʭʠʱʝʥʘ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʚʧʣʠʚʽʚ (ʪʘʢʠʭ ʷʢ ʚʦʣʦʛʽʩʪʴ, 

ʚʽʪʝʨ, ʧʨʦʪʷʛʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʯʝ +5ÁC). 

ï ʷʢʱʦ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ (ʥʘʧʨʠʢʣʘʜ, ʧʦʧʝʨʝʜʥʻ ʥʘʛʨʽʚʘʥʥʷ ʟʦʥ ʟʚʘʨʶʚʘʥʥʷ ʘʙʦ ʾʭ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ) 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʜʦʩʪʘʪʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟôʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʟʚʘʨʶʚʘʥʥʷ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʟʦʚʥʽʰʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʘ ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʫ 

ʧʝʨʝʚʽʨʢʫ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʰʣʷʭʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʙʥʠʭ ʰʚʽʚ ʫ ʽʩʥʫʶʯʠʭ ʫʤʦʚʘʭ. 

ï ʷʢʱʦ ʟôʻʜʥʫʚʘʥʽ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʦʜʥʦʩʪʦʨʦʥʥʻ ʩʦʥʷʯʥʝ 

ʩʚʽʪʣʦ ʘʙʦ ʨʽʟʥʽ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʚʥʷʪʠ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ. 

ʘ) V-ʧʦʜʽʙʥʠʡ ʰʦʚ ʥʘ 

ʩʪʠʢʦʚʦʤʫ ʟôʻʜʥʘʥʥʽ ʟʽ 

ʩʢʦʩʦʤ ʜʚʦʭ ʢʨʦʤʦʢ 

b) V-ʧʦʜʽʙʥʠʡ ʰʦʚ ʥʘ 

ʩʪʠʢʦʚʦʤʫ ʟôʻʜʥʘʥʥʽ ï ʟ 

ʧʨʦʪʠʣʝʞʥʠʤ ʩʢʦʩʦʤ ʜʚʦʭ 

ʢʨʦʤʦʢ 

c) ʇʦʜʚʽʡʥʠʡ V hʦʚ ʥʘ 

ʩʪʠʢʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʟ ʜʚʦʤʘ 

ʩʠʤʝʪʨʠʯʥʠʤʠ ʩʢʦʩʘʤʠ ʜʚʦʭ 

ʢʨʦʤʦʢ 

d) ʊ-ʧʦʜʽʙʥʠʡ ʰʦʚ ʟʽ ʩʢʦʩʦʤ 

ʦʜʥʽʻʾ ʢʨʦʤʢʠ 
e) ʊ-ʧʦʜʽʙʥʠʡ ʰʦʚ ʟ ʜʚʦʤʘ 

ʩʠʤʝʪʨʠʯʥʠʤʠ ʩʢʦʩʘʤʠ ʦʜʥʽʻʾ 

ʢʨʦʤʢʠ 

f) ʊ-ʧʦʜʽʙʥʠʡ ʰʦʚ ʙʝʟ ʩʢʦʩʘ 

ʢʨʦʤʢʠ 
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2.14.2.6 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʽʚ 

ɿʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʩʝʨʪʠʬʽʢʦʚʘʥʝ ʪʘ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʜʣʷ ʧʨʠʡʥʷʪʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ. ʎʝ ʪʘʢʦʞ ʩʪʦʩʫʻʪʴʩʷ ʘʢʩʝʩʫʘʨʽʚ, ʪʘʢʠʭ ʷʢ ʥʘʩʘʜʢʠ, ʪʝʨʤʦʜʘʪʯʠʢʠ 

ʪʦʱʦ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ, ʱʦ ʥʘʡʤʝʥʰʝ, ʪʘʢʝ ʦʙʣʘʜʥʘʥʥʷ: 

ï ʟʚʘʨʶʚʘʣʴʥʠʡ ʘʧʘʨʘʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʩʪʨʦʻʤ ʧʦʜʘʯʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ; 

ï ʚʠʪʨʘʪʦʤʽʨ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ; 

ï ʚʠʤʽʨʶʚʘʯ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʘʨʶʚʘʥʥʷ; 

ï ʚʽʜʧʦʚʽʜʥʝ ʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʤʽʱʝʥʥʷ, ʜʽʘʤʝʪʨʫ, ʪʦʚʱʠʥʠ; 

ï ʩʢʨʝʙʦʢ, ʩʢʨʝʙʢʦʚʝ ʣʝʟʦ, ʱʽʪʢʘ ʟ ʥʘʩʘʜʢʦʶ, ʙʽʯʥʠʡ ʨʽʟʝʮʴ ʘʙʦ ʧʦʜʽʙʥʝ, ʽʥʰʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʟʛʽʜʥʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʟʚʘʨʶʚʘʥʥʷ; 

ï ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʧʠʣʫ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ; 

ï ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʛʦʜʥʠʭ ʚʧʣʠʚʽʚ (ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ); 

ï ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʽ ʟʘʩʦʙʠ ʜʣʷ ʯʠʱʝʥʥʷ (ʷʢʽ ʥʝ ʥʘʙʫʭʘʶʪʴ, ʥʝ ʨʦʟʯʠʥʷʶʪʴ ʪʘ ʥʝ ʞʠʨʥʽ), 

ʩʝʨʚʝʪʢʠ ʙʝʟ ʚʦʨʩʫ; 

ï ʚʽʜʧʦʚʽʜʥʝ ʩʭʦʚʠʱʝ ʜʣʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

2.14.2.7 ɺʠʤʦʛʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ. 

ɼʦ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ ʩʣʽʜ ʜʦʧʫʩʢʘʪʠ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ, ʜʦʙʨʝ ʦʙʽʟʥʘʥʠʭ ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ 

ʟʚʘʨʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʷʢʽ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʜʦʩʚʽʜ ʟʚʘʨʶʚʘʥʥʷ. 

ɿʚʘʨʶʚʘʣʴʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʘ ʧʨʦʛʨʘʤʘʤʠ, ʧʦʛʦʜʞʝʥʠʤʠ ʟ ʈʝʛʽʩʪʨʦʤ, ʧʨʦʡʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʤʘʪʠ ʜʽʡʩʥʽ ʩʝʨʪʠʬʽʢʘʪʠ. 

2.14.3 ʂʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ. 

ʂʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝʨʫʡʥʽʚʥʠʤʠ ʪʘ ʨʫʡʥʽʚʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʄʝʪʦʜʠ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 10.2.1.10. ʊʝʭʥʦʣʦʛʽʾ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʛʦʜʞʝʥʽ ʈʝʛʽʩʪʨʦʤ. 

ʊʘʙʣʠʮʷ 2.14.3 ʄʦʞʣʠʚʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ. 
ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ɺʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ1 

ʥʝʧʦʰʢʦʜʞʝʥʦʛʦ ʰʚʫ 

(ʟʦʚʥʽʰʥʽ ʚʠʩʥʦʚʢʠ) 

ɺʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. 

ɻʨʫʧʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 

ʊʝʩʪ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʪʠʩʢʦʤ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʘʢʫʫʤʥʠʭ ʜʟʚʦʥʽʚ ʪʘ ʧʽʥʦʫʪʚʦʨʶʶʯʦʾ ʨʽʜʠʥʠ. 

ʋʤʦʚʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 

ɿʚʠʯʘʡʥʠʡ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʪʠʩʢ ʚʽʜ ï0,4 ʜʦ ï0,6ʙʘʨ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʚʠʩʦʢʦʚʦʣʴʪʥʦʶ 

ʝʣʝʢʪʨʠʯʥʦʶ ʤʝʨʝʞʝʶ 

ʊʠʧ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʧʦʣʶʩʦʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ) ʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʘ ʥʘʧʨʫʛʘ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 

ʈʝʥʪʛʝʥʦʛʨʘʬʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ2 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ, ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʧʦʨ, ʧʫʩʪʦʪ ʽ ʤʦʞʣʠʚʠʭ ʧʦʜʽʙʥʠʭ ʜʝʬʝʢʪʽʚ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ2 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ HDPE, ʦʙʤʝʞʝʥʦ ʜʣʷ ʽʥʰʠʭ Pɽ. ɺʠʷʚʣʷʻ 

ʥʘʷʚʥʽʩʪʴ ʧʦʨʦʞʥʠʥ, ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʰʚʫ ʦʮʽʥʠʪʠ ʚʘʞʢʦ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʠʩʢʦʤ ʊʠʧʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʋʤʦʚʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʫʟʛʦʜʞʝʥʦʾ ʧʨʦʮʝʜʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʩʫʜʠʥ ʧʽʜ ʪʠʩʢʦʤ. ʇʽʜʩʫʤʦʢ: ʧʝʨʝʚʽʨʢʘ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ɺʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ 

ʧʝʨʝʨʽʟʫ ʟʚʘʨʥʦʛʦ ʰʚʫ 

ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʚʘʨʥʦʛʦ ʰʚʫ (ʛʝʦʤʝʪʨʽʷ ʰʚʫ), ʜʘʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʩʪʘʥʫ ʰʚʫ. ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʫ, ʟʨʫʡʥʦʚʘʥʦʛʦ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʠʛʠʥ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛ ɺʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʢʫʪʦʚʠʭ ʪʘ HV ʰʚʽʚ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʟʛʠʥ 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ (ʢʫʪ ʚʠʛʠʥʫ/ʪʨʘʻʢʪʦʨʽʷ ʚʠʛʠʥʫ). 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʢʫʪʦʚʠʭ ʪʘ HV ʰʚʽʚ. 
1 ɺʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʥʘ ʬʦʨʤʽ ʰʚʫ, ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʟʫʙʨʠʥ ʥʘ ʧʦʚʝʨʭʥʷʭ ʽ ʢʨʘʡʦʚʠʭ 

ʟʦʥʘʭ, ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʘʧʦʚʥʝʥʥʽ ʰʚʫ, ʥʘʩʢʨʽʟʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʟ ʙʦʢʫ ʢʦʨʝʥʷ ʽ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʜʝʪʘʣʝʡ, ʱʦ 

ʟ'ʻʜʥʫʶʪʴʩʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  142 

 

2 ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʜʝʬʝʢʪʠ ʚʩʝʨʝʜʠʥʽ ʰʚʽʚ ʥʝʨʫʡʥʽʚʥʠʤ 

ʩʧʦʩʦʙʦʤ. ʆʜʥʘʢ ʩʘʤʽ ʧʦ ʩʦʙʽ ʚʦʥʠ ʥʝ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʦʙʤʝʞʝʥʘ ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʪʦʚʱʠʥʦʶ ʰʚʫ. 

ʊʠʧ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʪʘ ʫʟʛʦʜʞʫʚʘʪʠ ʟ 

ʈʝʛʽʩʪʨʦʤ. 

2.14.4 ɿʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ, ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ 

ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ 

2.14.4.1 ʈʦʟʨʦʙʢʘ ʢʨʦʤʦʢ, ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʩʪʨʫʢʪʫʨʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ʈʦʟʨʦʙʢʘ ʢʨʦʤʦʢ ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʛʽʜʥʦ ʟ ʨʠʩ. 10.2.1.5.-2. ʇʨʠ ʮʴʦʤʫ ʢʫʪʠ 

ʨʦʟʢʨʠʪʪʷ ʰʚʽʚ Ŭ ʜʣʷ V ʪʘ ʧʦʜʚʽʡʥʠʭ V ʰʚʽʚ ʩʢʣʘʜʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, 600õ700. ɼʣʷ ʢʫʪʦʚʠʭ ʰʚʽʚ 

ʟʚʠʯʘʡʥʠʤʠ ʻ 450 ʘʙʦ 900. 

ʇʨʠʩʘʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʣʫʞʘʪʴ ʢʨʫʛʣʠʡ ʘʙʦ ʧʨʦʬʽʣʴʥʠʡ ʧʨʫʪʢʠ. ʂʨʫʛʣʽ ʧʨʫʪʢʠ ʟʘʟʚʠʯʘʡ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʫ ʢʽʣʴʢʘ ʰʘʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʨʽʟʫ ʰʚʫ. ʇʨʦʬʽʣʴʥʠʡ ʧʨʫʪʦʢ ʙʘʞʘʥʦ ʥʘʢʣʘʜʘʪʠ ʚ ʦʜʠʥ ʰʘʨ. 

ɼʽʘʤʝʪʨ ʢʨʫʛʣʦʛʦ ʧʨʫʪʢʘ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʛʝʦʤʝʪʨʽʾ ʰʚʫ ʪʘ 

ʧʦʪʨʽʙʥʦʾ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʫʪʢʠ ʜʽʘʤʝʪʨʦʤ 2-3ʤʤ. ɼʣʷ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʘʧʦʚʥʝʥʥʷ ʰʚʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʭʦʜʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ, ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʫʪʢʽʚ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʫʪʢʠ 

ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ ʥʽʞ 5ʤʤ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʪʨʫʜʥʦʱʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʾʭʥʴʦʛʦ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʨʦʛʨʽʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʪʘ 

ʜʝʬʝʢʪʽʚ. 

ʐʘʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʟʚʘʨʥʦʛʦ ʰʚʫ ʧʦʢʘʟʘʥʘ ʫ ʪʘʙʣʠʮʽ 2.14.4.1 ɼʣʷ ʽʥʰʠʭ ʢʫʪʽʚ ʨʦʟʢʨʠʪʪʷ ʘʙʦ ʛʝʦʤʝʪʨʽʾ 

ʰʚʫ ʩʪʨʫʢʪʫʨʫ ʰʘʨʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʨʝʛʫʣʶʚʘʪʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʬʽʣʴʥʠʭ ʧʨʫʪʢʽʚ ʘʙʦ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʩʪʨʽʯʦʢ ʛʝʦʤʝʪʨʽʷ ʰʚʫ ʪʘ ʟʚʘʨʶʚʘʣʴʥʘ ʥʘʩʘʜʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʛʝʦʤʝʪʨʽʾ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʘʙʣʠʮʷ 2.14.4.1 ʇʨʠʢʣʘʜʠ ʩʪʨʫʢʪʫʨʠ ʟʚʘʨʥʦʛʦ ʰʚʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʟʘʛʦʪʦʚʢʠ ʟ ʢʫʪʦʤ 

ʨʦʟʢʨʠʪʪʷ ʰʚʫ 60Á. 
ʊʠʧ ʰʚʫ ʊʦʚʱʠʥʘ 

ʤʘʪʝʨʽʘʣʫ ʦʩʥʦʚʠ, 

ʤʤ 

ɿʚʘʨʶʚʘʣʴʥʠʡ ʧʨʫʪʦʢ (ʢʨʫʛʣʠʡ) 

ʢʽʣʴʢʽʩʪʴ Ĭ ʜʽʘʤʝʪʨ, ʤʤ 

V-ʧʦʜʽʙʥʠʡ ʰʦʚ 

 

2 1Ĭ4 

3 3Ĭ3 

4 1Ĭ3+2Ĭ4 

5 6Ĭ3 

ʅʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʜʦʜʘʪʢʦʚʠʡ ʜʣʷ 

ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʫʩʪʨʽʯʥʠʡ ʰʘʨ (ʧʦʟʠʮʽʷ 7) 

ʇʦʜʚʽʡʥʠʡ V-ʧʦʜʽʙʥʠʡ ʰʦʚ 

 

 

4 ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 1Ĭ4 

5 ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 3Ĭ3 

6 ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 3Ĭ3 

8 ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 1Ĭ3+2Ĭ4 

10 ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 6Ĭ3 ʘʙʦ 

ʥʘ ʢʦʞʥʫ ʩʪʦʨʦʥʫ 1Ĭ3+3Ĭ4 

2.14.4.2 ɺʠʤʦʛʠ ʜʦ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʪʝʨʽʘʣ ʟôʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʪʘ ʧʨʠʩʘʜʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ 

ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ. ɼʣʷ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʦʛʦ ʩʘʤʦʛʦ ʪʠʧʫ, ʱʦ ʡ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʘʙʦ, ʧʨʠʥʘʡʤʥʽ, ʪʘʢʦʛʦ ʞ ʪʠʧʫ. ʊʘʢʦʞ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʪʝʢʫʯʦʩʪʽ ʨʦʟʧʣʘʚʫ (MFR) (ʽʥʜʝʢʩ ʪʝʢʫʯʦʩʪʽ ʨʦʟʧʣʘʚʫ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʘʨʶʚʘʥʦʩʪʽ 

ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ) ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʽʥʜʝʢʩʫ ʪʝʢʫʯʦʩʪʽ, ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʪʘ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫ ʟʘʜʦʚʽʣʴʥʦʤʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʩʫʭʠʤʠ ʽ ʯʠʩʪʠʤʠ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  143 

 

ʗʢʱʦ ʻ ʩʫʤʥʽʚʠ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʨʢʫʚʘʥʥʷ, ʘʙʦ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ ʯʝʨʝʟ: 

ï ʥʝʧʨʘʚʠʣʴʥʝ ʟʙʝʨʽʛʘʥʥʷ; 

ï ʟʘʙʨʫʜʥʝʥʥʷ; 

ï ʩʪʘʨʽʥʥʷ; 

ï ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ (ʩʝʨʝʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʠ), 

ʘʙʦ ʯʝʨʝʟ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ 

ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʙʥʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʊʠʧ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʠʪʠ ʟ ʈʝʛʽʩʪʨʦʤ. 

2.14.4.3 ʇʨʠʭʚʘʯʫʚʘʥʥʷ. 

ʑʦʙ ʚʠʢʣʶʯʠʪʠ ʟʤʽʥʫ ʧʦʣʦʞʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʥʘʪʠ ʾʭ ʬʽʢʩʘʮʽʶ ʚ ʧʨʠʟʥʘʯʝʥʦʤʫ ʜʣʷ ʥʠʭ ʧʦʣʦʞʝʥʥʽ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ ʧʨʠʭʚʘʯʫʚʘʥʥʷʤ. 

ʇʨʠʭʚʘʯʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʦʧʣʘʚʣʝʥʥʷ ʟôʻʜʥʫʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʧʝʮʽʘʣʴʥʦʶ ʥʘʩʘʜʢʦʶ ʜʣʷ 

ʧʨʠʭʚʘʯʫʚʘʥʥʷ. 

2.14.4.4 ɿʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ. 

ʇʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʟôʻʜʥʫʚʘʣʴʥʠʡ ʪʠʩʢ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʨʫʯʥʫ, ʱʦʙ ʧʦʪʽʤ ʫʪʚʦʨʠʪʠ ʟʚʘʨʥʠʡ ʰʦʚ. ʉʣʽʜ ʷʢʦʤʦʛʘ ʤʝʥʰʝ ʨʦʟʪʷʛʫʚʘʪʠ, 

ʩʪʠʩʢʘʪʠ ʘʙʦ ʩʢʨʫʯʫʚʘʪʠ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦʙ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʨʦʟʚʠʪʦʢ ʟʘʣʠʰʢʦʚʦʛʦ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. 

ʅʘ ʧʦʯʘʪʢʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʨʦʭʠ ʩʢʦʩʠʪʠ ʢʽʥʯʠʢ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʢʽʥʮʽ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʫ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʫʪʦʢ ʥʝ ʩʣʽʜ ʩʢʨʫʯʫʚʘʪʠ ʘʙʦ ʚʽʜʨʠʚʘʪʠ, ʘ ʚʽʜʨʽʟʘʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʥʦʞʝʤ ʘʙʦ ʙʦʢʦʨʽʟʦʤ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ʟʚʘʨʶʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʰʦʚ ʩʣʽʜ ʟʘʯʠʱʘʪʠ ʙʝʟ ʟʘʟʫʙʨʠʥ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʨʝʙʢʘ. 

ʇʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʥʥʷ, ʪʠʩʢ ʟôʻʜʥʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʯʘʩ ʚʧʣʠʚʫ ʪʝʧʣʘ ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʩʪʽ 

ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʛʝʦʤʝʪʨʽʾ ʰʚʫ) ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʟʛʦʜʠʚʰʠ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ, ʦʙ'ʻʤʫ 

ʧʦʚʽʪʨʷ ʽ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʣʘʩʪʠʬʽʢʘʮʽʶ ʜʝʪʘʣʝʡ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ, ʥʘ 

ʛʣʠʙʠʥʫ ʟ'ʻʜʥʘʥʥʷ ʥʝ ʤʝʥʰʝ 0,3ʤʤ. ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 

ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ HDPE ʥʘʚʝʜʝʥʽ  

ʫ ʪʘʙʣʠʮʽ 2.14.4.4. 

ʊʘʙʣʠʮʷ 2.14.4.4 ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ 

ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ 

ʄʘʪʝʨʽʘʣ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʛʘʟʦʚʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ1, 
0ʉ 

ʆʙôʻʤʥʘ ʚʠʪʨʘʪʘ 

ʛʘʟʦʚʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ2, 

ʣ/ʭʚ 

ʐʚʠʜʢʽʩʪʴ 

ʟʚʘʨʶʚʘʥʥʷ3, 

ʤʤ/ʭʚ 

ɿʫʩʠʣʣʷ (ʅ) ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʧʨʫʪʢʦʤ 

ʜʽʘʤʝʪʨʦʤ 

3 ʤʤ 4 ʤʤ 

HDPE 300õ320 40õ50 70õ90 8õ10 20õ25 

1 ʅʘ ʚʽʜʩʪʘʥʽ 5ʤʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʦʪʚʦʨʫ ʥʘʩʘʜʢʠ. 
2 ʆʙôʻʤ ʚʩʤʦʢʪʫʚʘʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ. 
3 ɿʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʛʝʦʤʝʪʨʽʾ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

2.14.4.5 ɿʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚʜʘʚʣʶʻʪʴʩʷ6 ʚ ʟʦʥʫ ʟʚʘʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʟʴʦʙʦʧʦʜʽʙʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʧʨʠʪʠʩʢʥʠʡ 

ʷʟʠʯʦʢ), ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʥʘʩʘʜʮʽ. ɼʣʷ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʰʚʫ ʧʨʦʮʝʜʫʨʘ ʪʘʢʘ ʞ, ʷʢ ʽ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ (ʜʠʚ. 2.14.4.4). 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʬʘʢʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʧʦʪʦʢʦʤ 

ʛʘʨʷʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ. ʇʦʪʽʤ ʫ ʥʘʩʘʜʢʫ ʚʚʦʜʠʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʛʨʽʚʘʻʪʴʩʷ. ʗʢ ʪʽʣʴʢʠ ʧʦʚʝʨʭʥʽ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʫʪʴ ʧʣʘʩʪʠʬʽʢʦʚʘʥʽ, ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ 

ʚʜʘʚʣʶʻʪʴʩʷ ʚ ʧʽʜʛʦʪʦʚʣʝʥʝ ʟʚʘʨʶʚʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʪʠʩʢʥʦʛʦ ʷʟʠʯʢʘ ʧʽʜ ʨʽʚʥʦʤʽʨʥʠʤ 

ʪʠʩʢʦʤ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʪʝʨʪʷ ʫ ʥʘʩʘʜʮʽ, ʧʨʠʩʘʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʦʜʘʚʘʪʠ ʚʨʫʯʥʫ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ ʚʠʾʤʦʢ ʥʘ 

ʦʩʥʦʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʠʪʠʩʢʥʦʛʦ ʷʟʠʯʢʘ. 
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ʇʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʰʦʚ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʙʝʟ ʥʘʜʨʽʟʽʚ (ʟʘʟʫʙʨʠʥ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʨʝʙʢʘ, ʷʢ ʽ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚʝʥʪʠʣʷʪʦʨʦʤ ʛʘʨʷʯʦʛʦ ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ. 

ʇʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʥʥʷ, ʪʠʩʢ ʟôʻʜʥʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʯʘʩ ʚʧʣʠʚʫ ʪʝʧʣʘ ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʩʪʽ 

ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʛʝʦʤʝʪʨʽʾ ʰʚʫ) ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʟʛʦʜʠʚʰʠ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ, ʦʙ'ʻʤʫ 

ʧʦʚʽʪʨʷ ʽ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʣʘʩʪʠʬʽʢʘʮʽʶ ʜʝʪʘʣʝʡ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ, ʥʘ 

ʛʣʠʙʠʥʫ ʟ'ʻʜʥʘʥʥʷ ʥʝ ʤʝʥʰʝ 0,3 ʤʤ. ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ 

ʪʝʧʣʦʥʦʩʽʻʤ ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ HDPE ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.14.4.5. 

ʊʘʙʣʠʮʷ 2.14.4.5 ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ 

ʤʝʪʦʜʦʤ ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʛʘʟʦʚʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ1, 
0ʉ 

ʆʙôʻʤʥʘ ʚʠʪʨʘʪʘ 

ʛʘʟʦʚʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ2, 

ʣ/ʭʚ 

ʐʚʠʜʢʽʩʪʴ 

ʟʚʘʨʶʚʘʥʥʷ3, 

ʤʤ/ʭʚ 

ɿʫʩʠʣʣʷ (ʅ) ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʧʨʫʪʢʦʤ 

ʜʽʘʤʝʪʨʦʤ 

3 ʤʤ 4 ʤʤ 

HDPE 300õ340 40õ55 250õ350 15õ20 25õ35 

1 ɺʠʤʽʨʶʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 5ʤʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʦʪʚʦʨʫ ʥʘʩʘʜʢʠ. 
2 ʆʙôʻʤ ʚʩʤʦʢʪʫʚʘʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ. 
3 ɿʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʛʝʦʤʝʪʨʽʾ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

2.14.4.6 ɼʦʜʘʪʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ʗʢ ʧʨʘʚʠʣʦ, ʜʦʜʘʪʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ ʥʝ ʧʦʪʨʽʙʥʘ. ɸʣʝ, ʷʢʱʦ ʜʦʜʘʪʢʦʚʘ ʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ ʥʝʦʙʭʽʜʥʘ, ʩʣʽʜ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʥʘ ʥʴʦʤʫ ʥʝʤʘʻ ʟʘʟʫʙʨʠʥ. ɼʦʜʘʪʢʦʚʫ ʦʙʨʦʙʢʫ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʚʘʨʥʠʡ ʰʦʚ ʜʦʩʪʘʪʥʴʦ ʦʭʦʣʦʥʝ. 

2.14.4.7 ɼʦʜʘʪʢʦʚʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ɿʘʣʠʰʢʦʚʽ ʟʚʘʨʶʚʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʰʣʷʭʦʤ ʚʽʜʧʘʣʫ. ʋʤʦʚʠ ʚʽʜʧʘʣʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʥʦʚʥʦʛʦ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ. ʅʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʥʦʾ 

ʚʠʨʦʙʥʠʢʦʤ ʤʘʪʝʨʽʘʣʫ. 

 ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʧʨʦʮʝʜʫʨʠ ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʯʥʦʾ ʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʦʢ ʟʚʘʨʥʠʭ ʰʚʽʚ ʩʣʽʜ ʫʟʛʦʜʞʫʚʘʪʠ 

ʟ ʈʝʛʽʩʪʨʦʤ. 

2.14.4.8 ɾʫʨʥʘʣ ʟʚʘʨʶʚʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚʝʜʝʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʞʫʨʥʘʣ (ʧʨʦʪʦʢʦʣ) (ʜʠʚ. ɼʦʜʘʪʦʢ 1). 

ɿʚʘʨʶʚʘʣʴʥʠʡ ʞʫʨʥʘʣ ʜʦʢʫʤʝʥʪʫʻ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʫʤʦʚʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʥʥʷ. ɺʽʥ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

2.14.5 ɽʢʩʪʨʫʟʽʡʥʝ ʟʚʘʨʶʚʘʥʥʷ ʛʘʨʷʯʠʤ ʪʝʧʣʦʥʦʩʽʻʤ 

2.14.5.1 ɽʢʩʪʨʫʟʽʡʥʝ ʟʚʘʨʶʚʘʥʥʷ (ʜʠʚ. 2.14.1.2). 

ʈʦʟʨʽʟʥʷʶʪʴʩʷ ʪʘʢʽ ʧʨʦʮʝʩʠ: 

ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ 

ï ʧʝʨʝʨʠʚʯʘʩʪʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ 

2.14.5.1.1 ɹʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ. 

ʇʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʨʫʯʥʦʛʦ ʘʙʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʯʠ ʤʘʰʠʥʠ, ʙʝʟʧʝʨʝʨʚʥʦ ʚʜʘʚʣʶʻʪʴʩʷ ʚ ʪʘʢʦʞ ʧʣʘʩʪʠʬʽʢʦʚʘʥʝ ʟʚʘʨʶʚʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ. 

ɿʦʥʘ ʟʚʘʨʶʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʨʷʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ, ʧʨʠʢʨʽʧʣʝʥʦʛʦ ʜʦ 

ʟʚʘʨʶʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ. 

2.14.5.1.2 ʇʝʨʝʨʠʚʯʘʩʪʠʡ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ. 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʜʘʚʣʶʶʪʴ ʟ ʝʢʩʪʨʫʜʝʨʘ 

ʩʝʢʮʽʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʩʘʜʢʠ, ʧʦʜʘʶʪʴ ʫ ʟʚʘʨʶʚʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ, ʧʣʘʩʪʠʬʽʢʦʚʘʥʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ ʛʘʨʷʯʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʧʨʝʩʫʶʪʴ, ʬʦʨʤʫʶʪʴ ʽ ʟʛʣʘʜʞʫʶʪʴ ʧʨʝʩʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʎʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʤ, ʜʝ ʦʙʤʝʞʝʥʠʡ ʧʨʦʩʪʽʨ ʘʙʦ ʧʝʚʥʽ ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʟʚʘʨʶʚʘʥʥʶ. 
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2.14.5.2 ʈʦʟʨʦʙʢʘ ʢʨʦʤʦʢ, ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʩʪʨʫʢʪʫʨʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ʇʦʰʠʨʝʥʽ ʬʦʨʤʠ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.14.2.3-1 ʈʦʟʨʦʙʢʠ ʢʨʦʤʦʢ ʜʣʷ ʪʘʢʠʭ ʰʚʽʚ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʟ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 5.14.2.3-2 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʢʫʪʽʚ ʨʦʟʢʨʠʪʪʷ ʰʚʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʚʱʠʥʠ ʟôʻʜʥʫʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʛʨʘʬʽʢʘʤʠ  

ʥʘ ʨʠʩ. 2.14.5.2. 

ɿʚʘʨʥʽ ʰʚʠ ʟʘʟʚʠʯʘʡ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʚ ʦʜʠʥ ʰʘʨ, ʚ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʚ 

ʢʽʣʴʢʘ ʰʘʨʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʫ ʟʦʥʫ ʟʚʘʨʶʚʘʥʥʷ, ʩʣʽʜ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʨʦʟʤʽʨʽʚ ʨʦʟʨʦʙʢʠ ʢʨʦʤʦʢ. ɺʦʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦʚʠʥʥʘ ʥʘ 10õ15% 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʨʦʟʨʦʙʢʠ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʥʘʩʘʜʢʠ ʜʣʷ ʧʦʜʘʯʽ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʝʢʩʪʨʫʜʝʨʘ ʜʣʷ ʪʦʚʱʠʥʠ ʟôʻʜʥʫʚʘʥʠʭ 

ʜʝʪʘʣʝʡ <5ʤʤ ï 5ʤʤ, ʜʣʷ ʪʦʚʱʠʥ ι5ʤʤ ï 10ʤʤ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʫ ʪʘ ʟ ʦʛʣʷʜʫ ʥʘ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘʣʠʰʢʦʚʠʭ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʟʚʘʨʶʚʘʣʴʥʽ ʰʚʠ, ʷʢʱʦ ʤʦʞʣʠʚʦ, ʩʣʽʜ ʟʚʘʨʶʚʘʪʠ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʘʙʦ ʟ 

ʧʨʦʪʠʣʝʞʥʠʤ ʧʦʣʦʞʝʥʥʷʤ (ʧʦʜʚʽʡʥʠʡ V-ʧʦʜʽʙʥʠʡ ʰʦʚ, ʢʫʪʦʚʝ ʟʚʘʨʶʚʘʥʥʷ, ʧʦʜʚʽʡʥʠʡ HV-ʰʦʚ). 

ʂʦʨʽʥʥʠʡ ʟʘʟʦʨ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʫʤ 2 ʤʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʪʘ 4 

ʤʤ ʜʣʷ ʧʝʨʝʨʠʚʯʘʪʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. ɺʠʩʪʫʧ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʨʝʥʽ ʰʚʫ ʧʦʚʠʥʝʥ ʙʫʪʠ  

ʥʝ ʙʽʣʴʰʝ 1 ʤʤ. 

ʏʝʨʝʟ ʥʘʧʨʫʞʝʥʥʷ ʫʩʘʜʢʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʰʚʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʚʚʝʜʝʥʥʷ ʧʨʠʩʘʜʥʦʾ ʤʘʩʠ ʫ ʟʚʘʨʥʝ ʟôʻʜʥʘʥʥʷ. 

 

ʈʠʩ. 2.14.5.2 ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʢʫʪʠ ʨʦʟʢʨʠʪʪʷ ʰʚʫ ʜʣʷ HDPE ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ V ʽ HV ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʣʠʙʠʥʠ ʰʚʫ ʪʘ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ (ʜʣʷ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʣʠʚʦ, ʜʦʚʝʜʝʪʴʩʷ ʚʠʙʨʘʪʠ ʽʥʰʽ ʢʫʪʠ 

ʨʦʟʢʨʠʪʪʷ ʰʚʫ). 

2.14.5.3 ɺʠʤʦʛʠ ʜʦ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʪʝʨʽʘʣ ʟôʻʜʥʫʚʘʥʠʭ ʯʘʩʪʠʥ ʪʘ ʧʨʠʩʘʜʥʽ ʤʘʪʝʨʽʘʣʠ (ʜʨʽʪ ʯʠ ʛʨʘʥʫʣʷʪ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. ɼʣʷ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʦʛʦ ʩʘʤʦʛʦ ʪʠʧʫ, ʱʦ ʡ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʘʙʦ, ʧʨʠʥʘʡʤʥʽ, ʪʘʢʦʛʦ ʞ ʪʠʧʫ. ʊʘʢʦʞ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʪʝʢʫʯʦʩʪʽ ʨʦʟʧʣʘʚʫ (MFR) (ʽʥʜʝʢʩ ʪʝʢʫʯʦʩʪʽ ʨʦʟʧʣʘʚʫ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʘʨʶʚʘʥʦʩʪʽ 
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ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ) ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʝ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʽʥʜʝʢʩʫ ʪʝʢʫʯʦʩʪʽ, ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʪʘ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫ ʟʘʜʦʚʽʣʴʥʦʤʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʩʫʭʠʤʠ ʽ ʯʠʩʪʠʤʠ. 

ʗʢʱʦ ʻ ʩʫʤʥʽʚʠ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʨʢʫʚʘʥʥʷ, ʘʙʦ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʩʪʘʥʫ ʤʘʪʝʨʽʘʣʽʚ ʯʝʨʝʟ: 

ï ʥʝʧʨʘʚʠʣʴʥʝ ʟʙʝʨʽʛʘʥʥʷ; 

ï ʟʘʙʨʫʜʥʝʥʥʷ; 

ï ʩʪʘʨʽʥʥʷ; 

ï ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ (ʩʝʨʝʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʠ), 

ʘʙʦ ʯʝʨʝʟ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ 

ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʙʥʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʊʠʧ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʠʪʠ ʟ ʈʝʛʽʩʪʨʦʤ. 

2.14.5.4 ɺʠʤʦʛʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ. 

ɿʚʘʨʶʚʘʣʴʥʠʡ ʙʘʰʤʘʢ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʟʘʚʜʘʥʥʶ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʡ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʠ ʪʘ ʪʦʚʱʠʥʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʫ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʛʣʘʜʢʫ, ʘʥʪʠʘʜʛʝʟʽʡʥʫ ʧʦʚʝʨʭʥ ʁ

ʪʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʠʤʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨ. 

ɿʦʥʘ ʪʠʩʢʫ ʪʘ ʧʦʚʝʨʭʥʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʝʥʰʝ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʚʞʠʥ, ʟʘʟʥʘʯʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ 2.14.5.4. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʟôʻʜʥʫʚʘʣʴʥʠʡ ʪʠʩʢ ʜʽʻ ʧʨʦʪʷʛʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʫ 

ʚʩʽʡ ʟʦʥʽ ʟôʻʜʥʘʥʥʷ (ʦʩʦʙʣʠʚʦ ʢʦʨʽʥʴ ʰʚʫ ʪʘ ʙʦʢʠ ʰʚʫ) ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʝ ʟʚôʷʟʫʚʘʥʥʷ. 

ʊʘʙʣʠʮʷ 2.14.5.4  ʄʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʧʨʝʩʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʰʚʫ. 
ɻʣʠʙʠʥʘ ʰʚʫ s ʜʣʷ V-ʧʦʜʽʙʥʠʭ ʰʚʽʚ (ʜʠʚ. ʨʠʩ. 2.3.5) ɼʦʚʞʠʥʘ ʧʨʝʩʫʚʘʥʥʷ 

ɼʦ 15 35 

ι15 ʜʦ 20 45 

ι20 ʜʦ 30 55 

2.14.5.5 ʇʨʠʭʚʘʪʫʚʘʥʥʷ. 

ʑʦʙ ʚʠʢʣʶʯʠʪʠ ʟʤʽʥʫ ʧʦʣʦʞʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʥʘʪʠ ʾʭ ʬʽʢʩʘʮʽʶ ʚ ʧʨʠʟʥʘʯʝʥʦʤʫ ʜʣʷ ʥʠʭ ʧʦʣʦʞʝʥʥʽ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ ʧʨʠʭʚʘʪʫʚʘʥʥʷʤ. 

ʇʨʠʭʚʘʪʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʨʠʚʯʘʪʠʤ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ 

ʪʝʧʣʦʥʦʩʽʻʤ ʢʦʨʝʥʝʚʦʛʦ ʧʨʦʭʦʜʫ ʟ ʧʨʠʩʘʜʥʠʤ ʜʨʦʪʦʤ. 

2.14.5.6 ɺʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʙʘʰʤʘʢ ʥʝʦʙʭʽʜʥʦ ʨʦʟʽʛʨʽʪʠ, ʦʩʢʽʣʴʢʠ ʟʚʘʨʶʚʘʥʥʷ 

ʭʦʣʦʜʥʠʤ ʟʚʘʨʶʚʘʣʴʥʠʤ ʙʘʰʤʘʢʦʤ ʩʪʚʦʨʶʻ ʛʨʫʙʫ ʪʘ ʥʝʨʽʚʥʫ ʧʦʚʝʨʭʥʶ ʟʚʘʨʥʦʛʦ ʰʚʫ. ʎʝ ʪʘʢʦʞ 

ʩʪʦʩʫʻʪʴʩʷ ʧʨʝʩʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʇʦʯʘʪʦʢ ʰʚʫ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʶʪʴ ʽ ʨʦʟʧʣʘʚʣʷʶʪʴ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʨʦʟʤʽʱʝʥʥʷʤ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ ʥʘ ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʟôʻʜʥʘʥʥʽ ʟ ʦʪʚʦʨʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ ʩʣʽʜ ʚʠʜʘʣʠʪʠ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʠʩʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʫʞʝ ʚʠʡʰʦʚ.  

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚʨʫʯʥʫ ʰʚʠʜʢʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʶ ʝʢʩʪʨʫʜʝʨʘ ʽ ʨʦʟʤʽʨʦʤ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʰʚʫ. ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʨʫʯʥʦʛʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥ ʽ ʧʨʠʩʪʨʦʾʚ ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ HDPE 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.14.5.6. 

ʊʘʙʣʠʮʷ 2.14.2.3.6 ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʨʫʯʥʦʛʦ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʛʘʨʷʯʠʤ ʛʘʟʦʚʠʤ ʪʝʧʣʦʥʦʩʽʻʤ. 

ʄʘʪʝʨʽʘʣ 
ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʩʠ1, 

0ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʨʷʯʦʛʦ 

ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ2, 
0ʉ 

ʂʽʣʴʢʽʩʪʴ ʛʘʨʷʯʦʛʦ 

ʛʘʟʦʚʦʛʦ ʪʝʧʣʦʥʦʩʽʷ3, 

ʣ/ʭʚ 

HDPE 210õ230 210õ300 300 
1 ɺʠʤʽʨʶʻʪʴʩʷ ʧʨʦʥʠʢʘʶʯʠʤ ʪʝʨʤʦʤʝʪʨʦʤ ʥʘ ʚʠʭʦʜʽ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʝʢʩʪʨʫʜʝʨʫ. 
2 ɺʠʤʽʨʶʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 5ʤʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʦʪʚʦʨʫ ʥʘʩʘʜʢʠ ʧʦʩʝʨʝʜʠʥʽ ʦʪʚʦʨʫ ʩʦʧʣʘ. 
3 ʆʙôʻʤ ʚʩʤʦʢʪʫʚʘʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ. 

ʇʦʧʝʨʝʜʥʽʡ ʥʘʛʨʽʚ ʟ'ʻʜʥʫʚʘʥʠʭ ʜʝʪʘʣʝʡ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʞʫʚʘʪʠ ʟʽ ʰʚʠʜʢʽʩʪʶ ʟʚʘʨʶʚʘʥʥʷ, ʱʦʙ 

ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʧʣʘʩʪʠʬʽʢʫʚʘʚʩʷ ʥʘ ʛʣʠʙʠʥʫ 0,5õ1,0ʤʤ. 

ɿʦʥʘ ʧʣʘʩʪʠʬʽʢʘʮʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʝ ʰʠʨʠʥʠ ʰʚʫ. ʆʨʽʻʥʪʦʚʥʝ ʟʥʘʯʝʥʥʷ: ʰʠʨʠʥʘ ʰʚʫ +2ʤʤ (ʘʙʦ 

0,2 ʪʦʚʱʠʥʠ ʟ'ʻʜʥʫʚʘʥʦʾ ʯʘʩʪʠʥʠ s) (ʜʠʚ. ʨʠʩ. 2.14.5.6). 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  147 

 

ɻʣʠʙʠʥʘ ʧʨʦʧʣʘʚʣʝʥʥʷ ʧʦʚʠʥʥʘ ʧʝʨʝʚʽʨʷʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʚʘʨʶʚʘʣʴʥʠʤ ʙʘʰʤʘʢʦʤ. ʎʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʪʦʥʢʠʤ ʪʫʧʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʉʣʽʜ ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, ʱʦʙ ʨʦʟʧʣʘʚʣʝʥʠʡ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʚʽʜʰʪʦʚʭʫʚʘʚʩʷ ʚʽʜ ʥʦʩʠʢʘ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ ʥʘ ʙʦʢʘʭ ʰʚʫ. 

ʇʝʨʝʜ ʥʦʚʠʤʠ ʧʨʦʭʦʜʘʤʠ ʽ ʚ ʢʽʥʮʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʰʚʽʚ ʥʘ ʟʘʤʢʥʝʥʠʭ ʰʚʘʭ ʚʞʝ ʟʚʘʨʝʥʽ ʢʽʥʮʽ ʰʚʽʚ 

ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʧʽʜ ʢʫʪʦʤ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʢʨʠʚʘʪʠ ʝʢʩʪʨʫʟʽʡʥʠʡ ʰʦʚ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʱʦʙ ʫʥʠʢʥʫʪʠ ʰʚʠʜʢʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʢʨʠʚʥʦʛʦ ʰʘʨʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʫʩʪʦʪ. 

ʋ ʨʘʟʽ ʥʘʢʣʘʜʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʦʭʦʣʦʜʞʝʥʽ ʙʦʢʦʚʽ ʩʪʦʨʦʥʠ ʰʚʽʚ 

ʽ ʧʦʚʝʨʭʥʽ ʚʞʝ ʟʚʘʨʝʥʠʭ ʰʘʨʽʚ. 

ʇʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʰʚʫ ʚ ʭʦʜʽ ʟʚʘʨʶʚʘʥʥʷ ʰʚʫ (ʥʘʧʨʠʢʣʘʜ, ʫ ʩʝʛʤʝʥʪʥʠʭ ʜʫʛʘʭ ʽ 

ʨʦʟʛʘʣʫʞʝʥʥʷʭ) ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʛʦ ʥʘʚʝʜʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʙʘʰʤʘʢ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ. 

ʋ ʯʘʩʪʢʦʚʦ ʪʘ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʥʥʷ ʤʘʩʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘʣʘʰʪʦʚʘʥʽ. 

 

ʈʠʩ. 2.14.5.6 ʇʨʠʢʣʘʜ V-ʧʦʜʽʙʥʦʛʦ ʰʚʫ ʽʟ ʟʦʥʘʤʠ ʧʣʘʚʣʝʥʥʷ ʪʘ ʧʦʢʨʠʪʪʷ ʰʚʫ. 

2.14.5.7ɼʦʜʘʪʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ʗʢ ʧʨʘʚʠʣʦ, ʫ ʨʘʟʽ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʙʘʰʤʘʢʘ ʪʘ ʥʘʣʝʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ ʜʦʜʘʪʢʦʚʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʝ ʧʦʪʨʽʙʥʘ. 

ʇʨʠ ʮʴʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʟʘʚʞʜʠ ʚʠʜʘʣʷʪʠ ʙʫʜʴ-ʷʢʽ ʙʽʯʥʽ ʚʽʜʨʦʩʪʢʠ, ʷʢʽ ʤʦʛʣʠ ʧʨʦʰʪʦʚʭʥʫʪʠʩʷ ʧʽʜ ʦʧʦʨʥʽ 

ʧʦʚʝʨʭʥʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʙʘʰʤʘʢʽʚ. ɿʚʘʨʥʽ ʰʚʠ ʪʘ ʢʦʨʝʥʽ ʰʚʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʨʦʙʣʝʥʽ ʙʝʟ ʥʘʜʨʽʟʽʚ. 

ɼʦʜʘʪʢʦʚʫ ʦʙʨʦʙʢʫ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʚʘʨʥʠʡ ʰʦʚ ʜʦʩʪʘʪʥʴʦ ʦʭʦʣʦʥʝ. 

2.14.5.8 ɼʦʜʘʪʢʦʚʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

ɿʘʣʠʰʢʦʚʽ ʟʚʘʨʶʚʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʰʣʷʭʦʤ ʚʽʜʧʘʣʫ. ʋʤʦʚʠ ʚʽʜʧʘʣʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʥʦʚʥʦʛʦ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ. ʅʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʥʦʾ 

ʚʠʨʦʙʥʠʢʦʤ ʤʘʪʝʨʽʘʣʫ. 

2.14.5.9 ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʧʨʦʮʝʜʫʨʠ ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʯʥʦʾ ʽ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʦʢ ʟʚʘʨʥʠʭ ʰʚʽʚ ʩʣʽʜ 

ʫʟʛʦʜʞʫʚʘʪʠ ʟ ʈʝʛʽʩʪʨʦʤ. 

2.14.5.10 ɾʫʨʥʘʣ ʟʚʘʨʶʚʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚʝʜʝʪʴʩʷ ʟʚʘʨʶʚʘʣʴʥʠʡ ʞʫʨʥʘʣ (ʧʨʦʪʦʢʦʣ) (ʜʠʚ.  

ɼʦʜʘʪʦʢ 2). ɿʚʘʨʶʚʘʣʴʥʠʡ ʞʫʨʥʘʣ ʜʦʢʫʤʝʥʪʫʻ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʫʤʦʚʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʟʚʘʨʶʚʘʥʥʷ. ɺʽʥ ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʘʨʥʦʛʦ ʰʚʫ. 

2.14.6 ɿʚʘʨʶʚʘʥʥʷ ʪʨʫʙ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʩ ʪʝʨʤʦʧʣʘʩʪʠʢʽʚ 

ɿ'ʻʜʥʘʥʥʷ ʪʨʫʙ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʪʝʨʤʦʧʣʘʩʪʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʪʝʭʥʽʯʥʦʤʫ ʥʘʛʣʷʜʫ ʈʝʛʽʩʪʨʫ, ʤʦʞʝ 

ʧʨʦʚʦʜʠʪʠʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʟʚʘʨʶʚʘʥʥʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʤʽʮʥʽʩʪʴ ʪʘʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʙʫʜʝ ʥʝ 

ʤʝʥʰʝ ʤʽʮʥʦʩʪʽ ʪʨʫʙ, ʷʢʽ ʟʚʘʨʶʶʪʴʩʷ. 

ʰʠʨʠʥʘ ʰʚʫ 

ʰʠʨʠʥʘ ʟôʻʜʥʘʥʥʷ 

ʟôʻʜʥʘʥʥʷ ʧʦʢʨʠʪʪʷ ʰʚʫ 

ʢʨʘʡ ʰʚʫ 

ʢʦʨʽʥʴ ʰʚʫ 

ʦʙóʻʜʥʘʥʥʷ ʨʽʚʥʽʚ 

ʟʦʥʘ ʧʣʘʩʪʠʬʽʢʘʮʽʾ 
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2025  148 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʤʝʪʦʜʠ ʟʚʘʨʶʚʘʥʥʷ ʪʨʫʙ ʪʘ ʬʽʪʠʥʛʽʚ2: 

- ʩʪʠʢʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʥʘʛʨʽʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ; 

- ʟʚʘʨʶʚʘʥʥʷ ʨʘʩʪʨʫʙʽʚ ʥʘʛʨʽʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ; 

- ʟʚʘʨʶʚʘʥʥʷ ʥʘʛʨʽʪʦʶ ʩʧʽʨʘʣʣʶ. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʟʚʘʨʶʚʘʥʥʷ ʟ'ʻʜʥʘʥʴ ʪʨʫʙ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʪʝʨʤʦʧʣʘʩʪʽʚ ʧʦʚʠʥʝʥ  ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʦʮʝʜʫʨ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ ʪʨʫʙ, ʫʟʛʦʜʞʝʥʠʤʠ ʟ ʈʝʛʽʩʪʨʦʤ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʷʢʦʩʪʽ ʟôʻʜʥʘʥʴ. 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʟôʻʜʥʘʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʚʠʤʦʛ 3.5.2 ʯʘʩʪʠʥʠ VIII  çʉʠʩʪʝʤʠ ʽ ʪʨʫʙʦʧʨʦʚʦʜʠè ʮʠʭ 

ʇʨʘʚʠʣ. 

ʄʦʞʣʠʚʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʛʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 2.14.3.è. 

ʈʦʟʜʽʣ 2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 2.15 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.15 ʇɯɼɺʆɼʅɽ ɿɺɸʈʖɺɸʅʅʗ 

ɯ ɿɺɸʈʖɺɸʅʅʗ ʂʆʅʉʊʈʋʂʎɯʁ, ɯɿ ɿɺʆʈʆʊʅʆɰ ʉʊʆʈʆʅʀ ʗʂʀʍ ɿʅɸʍʆɼʀʊʔʉʗ ɺʆɼɸ 

2.15.1 ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʡʥʷʪʦ ʪʘʢʽ ʪʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. 

ɺʦʜʦʣʘʟ - ʟʚʘʨʶʚʘʣʴʥʠʢ - ʩʧʝʮʽʘʣʽʩʪ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʧʽʜʚʦʜʥʝ ʟʚʘʨʶʚʘʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʝ ʟʚʘʨʥʝ ʟ'ʻʜʥʘʥʥʷ (ʂɿɿ) ð ʧʝʨʝʚʽʨʦʯʥʠʡ ʟʚʘʨʥʠʡ ʰʦʚ, ʚʠʢʦʥʘʥʠʡ ʥʘ ʧʽʜʚʦʜʥʦʤʫ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʄʝʪʘ ʚʠʢʦʥʘʥʥʷ ʂɿɿ - ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʘʚʠʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʪʘ ʟʚʘʨʶʚʘʣʴʥʠʭ ʢʘʙʝʣʽʚ) ʫ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚʧʣʠʚ ʭʚʠʣʴ, ʚʠʜʠʤʽʩʪʴ, ʧʝʨʝʙʽʛ). ɿʚʘʨʶʚʘʥʥʷ ʂɿɿ ʥʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʧʦʚʪʦʨʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ ʯʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘ. 

ʄʦʢʨʝ ʟʚʘʨʶʚʘʥʥʷ-  ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʚ ʤʦʢʨʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ ʪʠʩʢʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʘʪʤʦʩʬʝʨʥʝ, 

ʙʝʟ ʤʝʭʘʥʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ ʤʽʞ ʜʫʛʦʶ ʽ ʚʦʜʦʶ. 

ʇʽʜʚʦʜʥʘ ʢʘʤʝʨʘ (ʢʝʩʦʥ) ð ʛʝʨʤʝʪʠʯʥʠʡ ʢʦʨʧʫʩ ʥʘʚʢʦʣʦ ʨʦʙʦʯʦʾ ʟʦʥʠ ʟ ʷʢʦʛʦ ʚʦʜʘ ʚʠʪʽʩʥʝʥʘ ʛʘʟʦʚʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʩʫʭʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʉʫʭʝ ʟʚʘʨʶʚʘʥʥʷ ð ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʚʦʜʦʶ ʚ ʩʫʭʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ, ʜʝ ʛʘʟʦʧʦʜʽʙʥʘ 

ʘʪʤʦʩʬʝʨʘ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʚʘʨʶʚʘʣʴʥʫ ʜʫʛʫ ʽ ʟʚʘʨʥʠʡ ʰʦʚ, ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʦʨʤʘʣʴʥʠʤ 

(ʘʪʤʦʩʬʝʨʥʠʤ) ʘʙʦ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʣʠʙʠʥʦʶ ʟʘʥʫʨʝʥʥʷ. 

2.15.2 ʇʽʜʚʦʜʥʝ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʝ ʈʝʛʽʩʪʨʦʤ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʫʭʝ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʝ 

ʚʠʢʦʥʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʢʝʩʦʥʽ, ʪʘ ʤʦʢʨʝ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

2.15.3 ʂʨʘʡʢʠ ʜʝʪʘʣʝʡ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʯʠʱʝʥʽ ʚʽʜ ʤʘʩʪʠʣʘ, ʦʢʘʣʠʥʠ, ʽʨʞʽ, ʬʘʨʙʠ ʪʘ 

ʽʥʰʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘʚʢʦʣʦʰʦʚʥʘ ʟʦʥʘ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʯʠʱʝʥʘ ʚʽʜ ʦʙʨʦʩʪʘʥʴ. 

2.15.4. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʚʘʨʥʠʭ ʰʚʽʚ. 

2.15.4.1 ʂʣʘʩ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚʩʪʘʥʦʚʣʶʻ ʨʽʚʝʥʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʥʘʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷʤ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʠʤ ʟʚʘʨʥʠʡ ʰʦʚ 

ʜʘʥʦʛʦ ʢʣʘʩʫ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ AWS D3.6M:2017 ʜʣʷ ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 3 ʢʣʘʩʠ ʟʚʘʨʥʠʭ 

ʰʚʽʚ: ʢʣʘʩʠ ɸ, ɺ ʪʘ O. 

2.15.4.2 ɼʦ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ɸ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʷʢ ʜʣʷ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʧʦʚʽʪʨʽ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. ɺʠʤʦʛʠ ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ɸ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʟʘ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʥʘʚʝʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 9 AWS D3.6M:2017. 

2.15.4.3 ɿʚʘʨʥʽ ʰʚʠ ʢʣʘʩʫ ɺ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʝʥʰ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ, ʜʝ ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʠʞʯʠʡ 

ʨʽʚʝʥʴ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʫ ʰʚʘ, ʧʦʤʽʨʥʘ ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʽʥʰʽ ʦʙʤʝʞʝʥʽ ʜʝʬʝʢʪʠ. ɺʠʤʦʛʠ ʜʣʷ 

 
2 ɼʠʚ. ʪʘʢʦʞ ʥʘʩʪʫʧʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: 

DVS 2207-1 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ  ʪʨʫʙ ʟ ʧʦʣʽʝʪʠʣʝʥʫ (ʈɽ); 

DVS 2207-11 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʨʫʙ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ (ʈʈ); 

DVS 2207-15 ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʨʫʙ ʟ ʧʦʣʽʚʽʥʽʣʜʝʥʬʪʦʨʽʽʜʫ (ʬʪʦʨʦʧʣʘʩʪʫ) (PVDF) 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʰʚʽʚ ʢʣʘʩʫ ɺ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʘ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʥʘʚʝʜʝʥʽ ʚ 

ʨʦʟʜʽʣʽ 10 AWS D3.6M:2017. 

2.15.4.4 ɿʚʘʨʥʽ ʰʚʠ ʢʣʘʩʫ ʆ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʘʙʦ 

ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. ɺʠʤʦʛʠ ʜʣʷ ʟʚʘʨʥʠʭ 

ʰʚʽʚ ʢʣʘʩʫ ʆ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʘ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʥʘʚʝʜʝʥʽ ʚ 

ʨʦʟʜʽʣʽ 11 AWS D3.6M:2017. 

2.15.5 ɿʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ. 

ɿʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʽ ʧʦʚʠʥʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʧʦʣʦʞʝʥʴ ʪʘ ʚʠʤʦʛ. 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ, ʷʢʠʡ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚ ʫʤʦʚʘʭ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʻ ʧʽʜʚʠʱʝʥʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ ʫ ʰʚʽ ʪʘ ʥʘʚʢʦʣʦʰʦʚʥʽʡ ʟʦʥʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʦʭʦʣʦʜʞʝʥʥʷ ʰʚʘ ʪʘ ʥʘʚʢʦʣʦʰʦʚʥʦʾ ʟʦʥʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʪʚʝʨʜʽʩʪʶ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʶ ʥʘʷʚʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʫ ʥʘ ʢʨʘʡʢʘʭ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʥʘ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʞʠʪʽ ʪʘʢʽ ʟʘʭʦʜʠ: 

.1 ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʚʤʽʩʪʦʤ ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ, ʱʦ ʤʘʶʪʴ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʥʝ ʚʠʱʝ ʅ10. ɿʚʘʨʶʚʘʣʴʥʽ ʝʣʝʢʪʨʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʞʘʨʝʥʽ ʧʝʨʝʜ 

ʟʚʘʨʶʚʘʥʥʷʤ; 

.2 ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʧʨʦʩʫʰʫʚʘʥʥʷ ʪʘ ʧʽʜʽʛʨʽʚ ʢʨʦʤʦʢ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ ʛʘʟʦʚʠʤ ʧʘʣʴʥʠʢʦʤ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʪʘ 

ʽʥʰʠʭ ʩʣʽʜʽʚ ʚʦʣʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʥʠʞʯʝ +5Áʉ. ʊʘʢʘ ʦʧʝʨʘʮʽʷ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʤ ʽʥʪʝʨʚʘʣʦʤ ʤʽʞ ʧʨʦʩʫʰʫʚʘʥʥʷʤ ʽ ʟʚʘʨʶʚʘʥʥʷʤ. ʊʝʭʥʦʣʦʛʽʷ ʟʚʘʨʶʚʘʥʥʷ ʪʘʢʦʞ ʧʦʚʠʥʥʘ 

ʧʝʨʝʜʙʘʯʘʪʠ ʟʘʭʦʜʠ ʫʧʦʚʽʣʴʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʰʚʘ ʪʘ ʥʘʚʢʦʣʦʰʦʚʥʦʾ ʟʦʥʠ ʧʽʩʣʷ 

ʟʚʘʨʶʚʘʥʥʷ; 

.3 ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʟ ʝʢʚʽʚʘʣʝʥʪʦʤ ʚʫʛʣʝʮʶ ʉeq 0,45 % ʪʘ/ʘʙʦ ʤʝʞʝʶ 

ʧʣʠʥʥʦʩʪʽ ʙʽʣʴʰʝ 355 ʄʇʘ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʥʘ ʧʨʦʙʘʭ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʟʘ ʩʭʚʘʣʝʥʥʷʤ; 

.4 ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʝ ʫ ʨʘʟʽ, ʷʢʱʦ ʨʝʤʦʥʪ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ, ʥʝ ʻ ʨʘʟʦʚʠʤ (ʙʽʣʴʰʝ ʜʚʦʭ ʟʘ 6 

ʤʽʩ.); 

.5 ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʱʦ ʤʘʶʪʴ ʢʦʥʪʘʢʪ ʽʟ ʚʦʜʦʶ ʽʟ ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʠ 

ʰʚʘ, ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ; 

.6 ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʦʙʩʷʟʽ 100 % ʜʦʚʞʠʥʠ ʰʚʘ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʣʷ ʪʦʚʱʠʥ ʚʽʜ 

8ʤʤ ʽ ʚʠʱʝ) ʘʙʦ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʫ ʨʘʟʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʚ ʦʙʩʷʟʽ ʥʝ ʤʝʥʰʝ  

20% ʜʦʚʞʠʥʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ ʟʛʽʜʥʦ ʩʭʚʘʣʝʥʦʾ ʈʝʛʽʩʪʨʦʤ ʩʭʝʤʦʶ ʢʦʥʪʨʦʣʶ; 

.7 ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʚʠʢʦʥʘʥʽ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʥʘ ʟʚʦʨʦʪʥʽʡ ʩʪʦʨʦʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ, ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʜʦ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ɸ (ʷʢ ʜʣʷ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʫ ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ AWS D3.6ʄ:2017 ʘʙʦ ʚʠʤʦʛ 3.4. 

2.15.6 ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʨʽʟʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʚʦʜʦʶ. 

ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʨʽʟʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʚʦʜʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʫʱʝʥʽ ʈʝʛʽʩʪʨʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʨʤʽʥʦʚʠʭ ʨʝʤʦʥʪʽʚ), ʘ ʪʘʢʦʞ ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʽʜʚʦʜʥʦʾ ʯʘʩʪʠʥʠ 

ʢʦʨʧʫʩʫ ʩʫʜʥʘ (ʥʘʧʨʠʢʣʘʜ, ʟʘʤʽʥʠ ʧʨʦʪʝʢʪʦʨʽʚ), ʢʦʣʠ ʧʽʜʡʦʤ ʩʫʜʥʘ ʫʩʢʣʘʜʥʝʥʠʡ ʘʙʦ ʥʝʤʦʞʣʠʚʠʡ. 

ɿʚʘʨʶʚʘʥʥʷ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʚʦʜʦʶ ʧʦʚʠʥʥʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʚʘʣʝʥʠʭ ʈʝʛʽʩʪʨʦʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ ʩʭʚʘʣʝʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʟʚʘʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʧʦʣʦʞʝʥʴ ʪʘ ʚʠʤʦʛ. 

2.15.6.1 ʊʝʧʣʦʚʝ ʨʽʟʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʚʦʜʦʶ çʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤè (ʙʝʟ ʽʟʦʣʷʮʽʾ ʟʦʥʠ 

ʟʚʘʨʶʚʘʥʥʷ ʚʽʜ ʚʦʜʠ) ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʝʢʩʪʨʝʥʠʭ ʘʙʦ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʚʠʧʘʜʢʘʭ. ʇʨʦ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʨʦʙʽʪ ʧʦʚʠʥʥʝ ʙʫʪʠ ʥʝʛʘʡʥʦ ʧʦʚʽʜʦʤʣʝʥʦ ʈʝʛʽʩʪʨʫ, ʘ ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʚʠʢʦʥʘʥʽ 

ʤʦʢʨʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʧʽʜʣʷʛʘʶʪʴ ʚʠʜʘʣʝʥʥʶ ʪʘ ʟʘʤʽʥʽ ʧʨʠ ʜʦʢʫʚʘʥʥʽ ʩʫʜʥʘ ʫ ʤʦʞʣʠʚʦ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ 

ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ, ʩʭʚʘʣʝʥʦʶ ʈʝʛʽʩʪʨʦʤ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  150 

 

ɿʘ ʫʟʛʦʜʞʝʥʦʶ ʟ ʈʝʛʽʩʪʨʦʤ ʪʝʭʥʦʣʦʛʽʻʶ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʚʦʜʦʶ çʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤè 

ʜʨʫʛʦʨʷʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʽʧʣʝʥʴ ʜʦ ʢʦʨʧʫʩʫ, ʷʢʽ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ ʤʽʩʮʝʚʽʡ ʪʘ ʟʘʛʘʣʴʥʽʡ ʤʽʮʥʦʩʪʽ 

ʢʦʨʧʫʩʫ ʪʘ ʥʝ ʧʦʨʫʰʫʶʪʴ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʢʦʨʧʫʩʫ, ʥʘʧʨʠʢʣʘʜ, ʢʨʽʧʣʝʥʴ ʧʨʦʪʝʢʪʦʨʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʛʨʘʪʠ ʢʽʥʛʩʪʦʥʥʠʭ ʷʱʠʢʽʚ ʪʦʱʦ, ʙʝʟ ʚʠʜʘʣʝʥʥʷ ʪʘ ʟʘʤʽʥʠ. ɿʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

(ʜʝʪʘʣʝʡ) ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʜʦ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʦʤ  

AWS D3.6ʄ:2017, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ʈʝʛʽʩʪʨʦʤ ʧʦʚʠʥʝʥʝ ʪʘʢʦʞ ʙʫʪʠ ʩʭʚʘʣʝʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʟʚʘʨʥʦʛʦ ʰʚʘ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʈʝʛʽʩʪʨʦʤ ʩʭʚʘʣʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ 

ɺ, ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʽ ʥʘ ʚʠʢʦʥʘʥʥʷ ʰʚʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʨʦʟʜʽʣʫ 10 AWS D3.6ʄ:2017 ʪʘ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʉʉɿʄ. 

2.15.6.2 ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʽʜ ʚʦʜʦʶ ʟʽ ʟʚʘʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʛʘʣʴʥʽʡ ʤʽʮʥʦʩʪʽ, ʧʦʚʠʥʝʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ çʩʫʭʠʡ ʩʧʦʩʽʙè ʟʚʘʨʶʚʘʥʥʷ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʫ ʽʟʦʣʷʮʽʶ ʨʘʡʦʥʫ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ 

(ʢʝʩʦʥʠ, ʩʧʝʮʽʘʣʴʥʽ ʟʚʘʨʶʚʘʣʴʥʽ ʢʘʤʝʨʠ ʪʦʱʦ). ɿʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʜʦ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ɸ (ʷʢ ʜʣʷ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʫ ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ AWS D3.6ʄ:2017 ʘʙʦ ʚʠʤʦʛ 3.4. 

2.15.6.3 ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʩʭʚʘʣʝʥʥʶ ʈʝʻʩʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʠʥʠ II 

ʨʦʟʜʽʣʫ 7 AWS D3.6ʄ:2017 ʘʙʦ ʽʥʰʠʭ ʫʟʛʦʜʞʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʈʝʛʽʩʪʨʫ. ɼʦ ʧʦʯʘʪʢʫ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

ʨʦʟʛʣʷʜ ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʫʤʦʚʘʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʦ ʩʢʣʘʜ ʽ ʪʠʩʢ ʩʝʨʝʜʦʚʠʱʘ 

ʚ ʽʟʦʣʶʶʯʦʤʫ ʧʨʠʩʪʨʦʾ, ʜʦʚʞʠʥʘ ʩʪʨʫʤʦʧʽʜʚʽʜʥʠʭ ʢʘʙʝʣʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʤʝʪʦʜʠ ʦʩʫʰʫʚʘʥʥʷ ʢʨʦʤʦʢ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʽ ʧʽʜʽʛʨʽʚʫ ʪʦʱʦ. 

2.15.6.4 ʇʽʜʚʦʜʥʝ ʤʦʢʨʝ ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʝ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʟʚʘʨʶʚʘʥʥʷ: 

- ʟʚʘʨʶʚʘʥʥʷ ʨʫʯʥʝ ʜʫʛʦʚʝ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʧʣʘʚʠʪʴʩʷ (111); 

- ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʝ ʧʦʨʦʰʢʦʚʠʤ ʩʘʤʦʟʘʭʠʩʥʠʤ ʜʨʦʪʦʤ (114). 

ʇʽʜʚʦʜʥʝ ʩʫʭʝ ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʝ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʚʘʨʶʚʘʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʫ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, ʪʘʢʠʤʠ ʷʢ: 

- ʟʚʘʨʶʚʘʥʥʷ ʨʫʯʥʝ ʜʫʛʦʚʝ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʧʣʘʚʠʪʴʩʷ (111); 

- ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʝ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʧʣʘʚʠʪʴʩʷ ʚ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ (131, 135, 136, 138); 

- ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʝ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʟ ʩʫʮʽʣʴʥʠʤ ʧʨʠʩʘʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

(141); 

- ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʝ ʧʣʘʟʤʦʚʝ (15). 

2.15.6.5 ɸʪʝʩʪʘʮʽʷ ʚʦʜʦʣʘʟʽʚ-ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʜʣʷ ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʚ 

ʘʪʝʩʪʘʮʽʡʥʠʭ ʮʝʥʪʨʘʭ, ʚʠʟʥʘʥʠʭ ʈʝʛʽʩʪʨʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 15618-1:2016 (ʜʣʷ ʛʽʧʝʨʙʘʨʠʯʥʦʛʦ 

ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ), ISO 15618-2:2001 (ʜʣʷ ʛʽʧʝʨʙʘʨʠʯʥʦʛʦ ʩʫʭʦʛʦ ʟʚʘʨʶʚʘʥʥʷ) D3.6ʄ:2017. 

ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʚʦʜʦʣʘʟʽʚ-ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʟʘ ʛʣʠʙʠʥʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 

7.3 AWS D3.6ʄ:2017. 

ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʚʦʜʦʣʘʟʽʚ-ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ, ʘʪʝʩʪʦʚʘʥʠʭ ʥʘ ʟʚʘʨʥʽ ʰʚʠ ʢʣʘʩʫ ɸ, ʪʘʢʦʞ ʧʦʰʠʨʶʻʪʴʩʷ 

ʥʘ ʘʪʝʩʪʘʮʽʶ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʽʚ ɺ ʪʘ ʆ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ AWS D3.6ʄ:2017. 

2.15.6.6 ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʽʚ ɸ, ɺ ʪʘ ʆ ʟʘ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʣʷ ʘʪʝʩʪʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʪʘ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʟʛʽʜʥʦ ʟ ʨʦʟʜʽʣʘʤʠ 9-11 AWS D3.6ʄ:2017. 

2.15.6.7 ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʻʩʪʨʦʤ ʟ ʦʬʦʨʤʣʝʥʥʷʤ ʉʉɿʄ ʟʛʽʜʥʦ ʟ ʟʘʩʪʦʩʦʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʨʘʟʜ.4. 

ʇʨʦʛʨʘʤʘ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʝ ʙʫʪʠ ʧʦʜʘʥʘ ʥʘ ʨʦʟʛʣʷʜ ʜʦ ʈʝʛʽʩʪʨʫ ʪʘ ʩʭʚʘʣʝʥʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʩʫʭʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʤʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʜʠʬʫʟʽʡʥʦʛʦ 

ʚʦʜʥʶ ʥʝ ʚʠʱʝ ʚʽʜ ʅ5. 

ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʜʦʚʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ 

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʘʜʦʚʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ ʽ ʩʧʣʘʚʣʝʥʥʷ ʢʨʦʤʦʢ 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  151 

 

ʜʝʪʘʣʝʡ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʷʢ ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ɺ AWS 

D3.6ʄ:2017 ʘʙʦ ʜʣʷ ʟʚʘʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ. 

ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʢʣʘʩʫ ʋ ʩʪʘʥʜʘʨʪʽ AWS D3.6ʄ:2017 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʽ ʪʘ ʤʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ ʥʝ ʚʠʱʝ ʅ25. 

ɿʚʘʨʶʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʜʣʷ ʤʦʢʨʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʟʽ ʩʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʚʦʻʥʽ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: 2ɺ, 2ʆ, 2YB ̔ 2YO, ʜʝ ʮʠʬʨʘ 2 ʧʦʟʥʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʠʡ ʚʠʛʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0Áʉ, ʽʥʜʝʢʩʠ ɺ ʽ ʆ ʚʢʘʟʫʶʪʴ ʥʘ ʢʣʘʩ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʘ, 

ʚʠʟʥʘʯʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ, Y- ʜʣʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ 375 

ʄʇʘ. 

2.15.6.8 ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘ ʤʽʩʮʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ (ʂɿɿ) ʽʟ ʟʘʜʦʚʽʣʴʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ. ʂɿɿ ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʽʟ ʟʘʜʦʚʽʣʴʥʦʶ ʷʢʽʩʪʶ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʘ ʥʘ 

ʪʽʡ ʞʝ ʛʣʠʙʠʥʽ, ʜʝ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʟʚʘʨʶʚʘʥʥʷ. ʇʨʠʥʘʡʤʥʽ ʦʜʥʘ ʂɿɿ ʤʘʻ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʜʣʷ ʢʦʞʥʦʾ 

ʦʜʠʥʠʮʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʂɿɿ ʤʘʻ ʙʫʪʠ ʢʫʪʦʚʠʤ ʰʚʦʤ 

ʟʘʚʜʦʚʞʢʠ ʥʝ ʤʝʥʰʝ 200ʤʤ. ʗʢʱʦ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʚʘʨʥʽ ʰʚʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʚ 

ʦʜʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʪʦ ʧʨʦʙʥʠʡ ʰʦʚ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʪʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʚʘʨʶʚʘʥʥʷ. 

ʗʢʱʦ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʘʥʦʚʠʱʘ, ʪʦ ʂɿɿ ʧʦʚʠʥʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʫ ʧʦʣʦʞʝʥʥʽ, ʫ ʷʢʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʰʚʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 

2.15.6.9 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʧʽʜʚʦʜʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʠʢʦʥʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚ ʦʙʩʷʟʽ 100% ʜʦʚʞʠʥʠ ʰʚʘ ʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ (ʜʣʷ ʪʦʚʱʠʥ ʚʽʜ 8ʤʤ ʽ ʚʠʱʝ) ʘʙʦ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʫ ʨʘʟʽ 

ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʚ ʦʙʩʷʟʽ ʥʝ ʤʝʥʰʝ 20% ʜʦʚʞʠʥʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

ʟʛʽʜʥʦ ʩʭʚʘʣʝʥʦʾ ʈʝʛʽʩʪʨʦʤ ʩʭʝʤʦʶ ʢʦʥʪʨʦʣʶ. ʅʘ ʜʦʜʘʪʦʢ, ʥʘ ʚʠʤʦʛʫ ʈʝʛʽʩʪʨʫ ʜʣʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, 

ʚʠʢʦʥʘʥʠʭ ʤʦʢʨʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʫ ʨʘʟʽ 

ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʣʝʞʠʪʴ ʪʘʢʝ: 

- ʥʘʚʢʦʣʦ ʟʦʥʠ ʧʨʦʚʝʜʝʥʥʷ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʠʣʴʥʦʛʦ ʨʫʭʫ ʘʙʦ ʪʝʯʽʾ 

ʚʦʜʠ; 

- ʚʦʜʘ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʘ ʤʘʪʠ ʟʘʜʦʚʽʣʴʥʫ ʚʠʜʠʤʽʩʪʴ 

(ʧʨʦʟʦʨʽʩʪʴ); 

- ʟʘʩʽʙ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ (ʤʘʛʥʽʪʥʠʡ ʧʦʨʦʰʦʢ) ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜ 

ʚʦʜʦʶ; 

- ʜʣʷ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜ ʚʦʜʦʶ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. 

ʇʨʦʮʝʜʫʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʜʚʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʈʝʛʽʩʪʨʦʤ.è. 

ʈʦʟʜʽʣ 2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 2.16 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç2.16 ʃɸɿɽʈʅɽ ɯ ɻɯɹʈʀɼʅɽ 

ʃɸɿɽʈʅʆ-ɼʋɻʆɺɽ ɿɺɸʈʖɺɸʅʅʗ 

2.16.1 ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ, ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

2.16.1.1 ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʡʥʷʪʦ ʪʘʢʽ ʪʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. 

ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ (ʃɿ) ð ʮʝ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʣʝʥʥʷʤ, ʧʨʠ ʷʢʦʤʫ ʜʞʝʨʝʣʦʤ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʜʣʷ ʨʦʟʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʻ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ. ʇʨʠ ʣʘʟʝʨʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʷʢʠʡ ʚʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʟʚʘʨʶʚʘʣʴʥʫ ʚʘʥʥʫ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚʘʨʥʠʡ ʰʦʚ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ. 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ɻʃɼɿ) ð ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʣʝʥʥʷʤ, ʧʨʠ ʷʢʦʤʫ ʦʜʥʦʯʘʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ: ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʫ ʩʧʽʣʴʥʽʡ 

ʟʚʘʨʶʚʘʣʴʥʽʡ ʚʘʥʥʽ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.15.1.1-1. 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʫ ʩʢʣʘʜʽ ɻʃɼɿ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ: 
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- ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʜʘ, ʱʦ ʧʣʘʚʠʪʴʩʷ ʚ ʟʘʭʠʩʥʦʤʫ ʛʘʟʽ (ʧʨʦʮʝʩʠ 131, 133, 135, 138); 

- ʚʦʣʴʬʨʘʤʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʟ ʧʨʠʩʘʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ (ʧʨʦʮʝʩ 141); 

- ʚʦʣʴʬʨʘʤʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʙʝʟ ʤʘʪʝʨʽʘʣʫ ʧʨʠʩʘʜʢʠ (ʧʨʦʮʝʩ 142); 

- ʧʣʘʟʤʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʱʦ ʥʝ ʧʣʘʚʠʪʴʩʷ (ʧʨʦʮʝʩ 154). 

ɺ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʜʘ, ʱʦ ʧʣʘʚʠʪʴʩʷ, ʚ ɻʃɼɿ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʫʮʽʣʴʥʠʡ, ʪʘʢ ʽ ʧʦʨʦʰʢʦʚʠʡ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʜʨʽʪ. ʇʨʠ ɻʃɼɿ ʟ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ (ʧʨʦʮʝʩ 141) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʩʫʮʽʣʴʥʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʜʨʽʪ. 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʧʨʠ ɻʃɼɿ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʦʧʝʨʝʜʫ, ʽ ʧʦʟʘʜʫ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ.ʁ 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʩʭʝʤʘʪʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʥʘ ʨʠʩ. 2.16.1.1-1 ï 2.16.1.1-7: 

"ʛʽʙʨʠʜ" - ʤʝʪʦʜ ɻʃɼɿ, ʧʨʠ ʷʢʦʤʫ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ; 

çʛʽʙʨʠʜ ʜʚʦʩʪʦʨʦʥʥʽʡè - ʤʝʪʦʜ ɻʃɼɿ, ʧʨʠ ʷʢʦʤʫ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʟʚʘʨʶʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ; 

çʛʽʙʨʠʜ + ʜʫʛʘè (ʢʣʘʩʠʯʥʠʡ) - ʤʝʪʦʜ ɻʃɼɿ, ʧʨʠ ʷʢʦʤʫ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʟ ʜʦʜʘʪʢʦʚʦʶ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ ʟʽ 

ʟʚʦʨʦʪʥʦʾ ʩʪʦʨʦʥʠ ʟʚʘʨʶʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ; 

"ʛʽʙʨʠʜ + ʜʫʛʘ" (ʢʦʤʙʽʥʦʚʘʥʠʡ) - ʤʝʪʦʜ ɻʃɼɿ, ʧʨʠ ʷʢʦʤʫ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ, ʧʨʠ ʮʴʦʤʫ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʚʽʜ ʣʘʟʝʨʥʦʾ ʛʦʣʦʚʢʠ; 

çʛʽʙʨʠʜ ʊʘʥʜʝʤè (ʊʚʽʥ) ð ʤʝʪʦʜ ɻʃɼɿ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʘʥʽ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʜʚʽ ʝʣʝʢʪʨʠʯʥʽ 

ʜʫʛʠ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ ʚ ʦʜʥʽʡ ʟʚʘʨʶʚʘʣʴʥʽʡ ʚʘʥʥʽ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ ʟ ʦʪʨʠʤʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, 

ʟʘʧʦʚʥʝʥʥʷ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʛʣʠʙʦʢʦʛʦ ʧʨʦʧʣʘʚʣʝʥʥʷ). 

çʛʽʙʨʠʜ ʊʘʥʜʝʤ ʜʚʦʩʪʦʨʦʥʥʽʡè (ʊʚʽʥ ʜʚʦʩʪʦʨʦʥʥʽʡ) ï ʤʝʪʦʜ ɻʃɼɿ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʘʥʽ ʣʘʟʝʨʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʜʚʽ ʝʣʝʢʪʨʠʯʥʽ ʜʫʛʠ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʚ ʦʜʥʽʡ ʟʚʘʨʶʚʘʣʴʥʽʡ 

ʚʘʥʥʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʟʚʘʨʶʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʂʦʤʙʽʥʦʚʘʥʠʡ ʧʨʦʮʝʩ - ʟʚʘʨʶʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʚʠʢʦʥʘʥʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ 

ʧʨʦʮʝʩʘʤʠ ʟʚʘʨʶʚʘʥʥʷ. ʉʪʦʩʦʚʥʦ ʣʘʟʝʨʥʦʛʦ ʘʙʦ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʢʦʨʝʥʝʚʠʡ 

ʧʨʦʭʽʜ ʚʠʢʦʥʫʻʪʴʩʷ ʃɿ ʘʙʦ ɻʃɼɿ, ʘ ʥʘʩʪʫʧʥʠʡ(ʽ) ʧʨʦʭʽʜ(ʠ) ʚʠʢʦʥʫʶʪʴʩʷ ʜʫʛʦʚʠʤ(ʽ) 

ʧʨʦʮʝʩʦʤ/ʧʨʦʮʝʩʘʤʠ ʟʚʘʨʶʚʘʥʥʷ. ʊʘʢ ʩʘʤʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ 

ʧʝʨʰʠʡ ʧʨʦʭʽʜ ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʜʫʛʦʚʠʤ ʧʨʦʮʝʩʦʤ (ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʭʽʜ ʜʣʷ ʥʽʚʝʣʶʚʘʥʥʷ 

ʪʦʯʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ) ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʦʭʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʘʙʦ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʠʤ ʟʘʧʦʚʥʝʥʥʷʤ ʜʫʛʦʚʠʤ ʧʨʦʮʝʩʦʤ. 
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ʈʠʩ. 2.16.1.1-1 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜè ʩʪʠʢʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ  

ʚ ʥʠʞʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ (PA): 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 - ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ; 4 - ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ; 

5 - ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

b1 - ʢʫʪ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʽ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ; H ï ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ; 

L1 ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʥʘ ʧʦʚʝʨʭʥʽ 

 
ʈʠʩ. 2.16.1.1-2 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜè ʢʫʪʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ (PA): 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 - ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ; 4 - ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ; 

5 - ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ2 - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

b4 - ʢʫʪ ʤʽʞ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ; 

L4 - ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ; 

b7 - ʢʫʪ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ;  

h - ʚʠʩʦʪʘ ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʚʽʜ ʢʫʪʘ (ʫ ʛʦʨʠʟʦʥʪʽ); 

H - ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ; L1 ð ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ 

ʧʨʦʤʝʥ ʁʥʘ ʧʦʚʝʨʭʥʽ 
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ʈʠʩ. 2.16.1.1-3 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜ ʜʚʦʩʪʦʨʦʥʥʽʡè ʟʚʘʨʥʦʛʦ ʩʪʠʢʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (Pʉ): 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 - ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ; 4 - ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ;  

5 - ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

b4 - ʢʫʪ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʽ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ; h - ʚʠʩʦʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ 

ʚʽʜ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ;ʁ L4 - ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ 

ʧʨʦʤʝʥ ʁʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ; H - ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ; 

b5 - ʢʫʪ ʥʘʭʠʣʫ ʜʫʛʦʚʠʭ ʧʘʣʴʥʠʢʽʚ ʱʦʜʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ; 

b9 - ʢʫʪ ʥʘʭʠʣʫ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁɦʦʜʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ. 

 

ʈʠʩ. 2.16.1.1-4 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ "ɻʽʙʨʠʜ + ʜʫʛʘ" ʪʘʚʨʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʈɺ) 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 ð ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ, 4 ð ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ;  

5 - ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ2 - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

b3, b4 - ʢʫʪʠ ʥʘʭʠʣʫ ʜʫʛʦʚʠʭ ʧʘʣʴʥʠʢʽʚ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ; 

b5 - ʢʫʪ ʤʽʞ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ ʽ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; b6 - ʢʫʪ ʥʘʭʠʣʫ ʜʫʛʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʱʦʜʦ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʥʢʠ; b7 - ʢʫʪ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ; 

L1, L2 - ʚʽʜʩʪʘʥʽ ʤʽʞ ʟʘʢʽʥʯʝʥʥʷʤ ʝʣʝʢʪʨʦʜʽʚ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ; 

L4 - ʚʽʜʩʪʘʥʽ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ; h-ʚʠʩʦʪʘ ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʚʽʜ ʢʫʪʘ (ʫ ʛʦʨʠʟʦʥʪʽ) 
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ʈʠʩ. 2.16.1.1-5 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜ ʊʘʥʜʝʤè ʩʪʠʢʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ ʥʠʞʥʴʦʤʫ 

ʧʦʣʦʞʝʥʥʽ (ʈɸ): 

1 ð ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ, 2 ð ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ, 3 ð ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ, 4 ð ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ,  

5 ð ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

b1, b2 - ʢʫʪʠ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʪʘ ʜʫʛʦʚʠʤʠ ʧʘʣʴʥʠʢʘʤʠ; 

L1, L2 ð ʚʽʜʩʪʘʥʴ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʪʘ ʜʫʛʦʚʠʭ ʧʘʣʴʥʠʢʽʚ ʽʟ ʧʦʚʝʨʭʥʝʶ 

 
 

2.16.1.1-6 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜ ʜʚʦʩʪʦʨʦʥʥʽʡè ʟʚʘʨʥʦʛʦ ʪʘʚʨʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʈɺ): 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 - ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ; 4 - ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ;  

5 - ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ2 - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; b4 ð ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʪʘ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ; b5 - ʢʫʪ ʥʘʭʠʣʫ ʜʫʛʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʱʦʜʦ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ;ʁ b7 - 

ʢʫʪ ʤʽʞ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʪʽʥʢʦʶ; 

L4 - ʚʽʜʩʪʘʥʽ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ; h - ʚʠʩʦʪʘ ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʚʽʜ ʢʫʪʘ (ʫ ʛʦʨʠʟʦʥʪʽ) 
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ʈʠʩ. 2.16.1.1-7 ʉʭʝʤʘ ɻʃɼɿ, ʤʝʪʦʜ çɻʽʙʨʠʜ ʊʘʥʜʝʤ ʜʚʦʩʪʦʨʦʥʥʽʡè ʪʘʚʨʦʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʈɺ): 

1 - ʬʦʢʫʩʫʶʯʘ ʣʽʥʟʘ; 2 - ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ; 3 - ʜʫʛʦʚʠʡ ʧʘʣʴʥʠʢ; 4 - ʚʠʨʽʙ, ʱʦ ʟʚʘʨʶʻʪʴʩʷ, 5 - 

ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ; 

Ŭ2 - ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ; b4 ð ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʪʘ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ; b5, b8 - ʢʫʪʠ ʤʽʞ ʜʫʛʦʚʠʤʠ ʧʘʣʴʥʠʢʘʤʠ ʪʘ ʣʘʟʝʨʥʠʤʠ ʧʨʦʤʝʥʷʤʠ; 

L4 ð ʚʽʜʩʪʘʥʽ ʤʽʞ ʤʽʩʮʷʤʠ ʧʝʨʝʪʠʥʽʚ ʦʩʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʪʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ; h - ʚʠʩʦʪʘ ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʚʽʜ ʢʫʪʘ (ʫ ʛʦʨʠʟʦʥʪʽ) 

2.16.2 ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

2.16.2.1 ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʜʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

(ʧʣʘʩʪʠʥʯʘʩʪʽ ʪʘ ʪʨʫʙʯʘʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ, ʩʠʣʴʬʦʥʥʽ ʢʦʤʧʝʥʩʘʪʦʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʢʦʪʣʦʚʽ 

ʩʪʽʥʦʚʽ ʪʨʫʙʯʘʩʪʽ ʧʘʥʝʣʽ, ʢʦʨʧʫʩʠ ʩʫʜʠʥ, ʧʨʘʮʶʶʯʠʭ ʧʽʜ ʪʠʩʢʦʤ), ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ 

(ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʘʫʩʪʝʥʽʪʥʠʭ) ʩʪʘʣʝʡ, ʘʣʶʤʽʥʽʻʚʠʭ, ʪʠʪʘʥʦʚʠʭ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ. 

2.16.2.2 ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʥʝʧʨʷʤʦʾ ʜʽʾ (ʧʨʦʮʝʩ 521 + 154) 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʫʜʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʧʣʘʩʪʠʥʯʘʩʪʽ ʪʘ ʪʨʫʙʯʘʩʪʽ 

ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ, ʩʠʣʴʬʦʥʥʽ ʢʦʤʧʝʥʩʘʪʦʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʢʦʪʣʦʚʽ ʩʪʽʥʦʚʽ ʪʨʫʙʯʘʩʪʽ ʧʘʥʝʣʽ, 

ʧʨʘʮʶʶʯʠʭ ʧʽʜ ʪʠʩʢʦʤ), ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ (ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʘʫʩʪʝʥʽʪʥʠʭ) ʩʪʘʣʝʡ, 

ʘʣʶʤʽʥʽʻʚʠʭ, ʪʠʪʘʥʦʚʠʭ ʪʘ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ. 

2.16.2.3 ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʧʣʘʚʠʪʴʩʷ ʫ ʟʘʭʠʩʥʦʤʫ ʛʘʟʽ ʪʘ ʟ 

ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʥʝ ʧʣʘʚʠʪʴʩʷ, ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʩʫʜʥʦʙʫʜʽʚʥʠʭ 

ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

2.16.3 ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʪʘ ʟʙʠʨʘʥʥʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

2.15.3.1 ʈʦʟʢʨʽʡ ʣʠʩʪʽʚ ʪʘ ʦʙʨʦʙʢʫ ʢʨʦʤʦʢ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ (ʤʝʭʘʥʽʯʥʦʶ 

ʚʝʨʩʪʘʪʥʦʶ ʦʙʨʦʙʢʦʶ), ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʶ ʦʙʨʦʙʢʦʶ, ʧʣʘʟʤʦʚʦʶ ʘʙʦ ʣʘʟʝʨʥʦʶ ʨʽʟʢʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʢʽʩ ʢʨʦʤʦʢ (ʢʦʥʫʩʥʽʩʪʴ ʨʽʟʫ) ʥʝ ʙʽʣʴʰʝ 3Á ʪʘ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ'ʻʜʥʘʥʥʷ. 

2.16.3.2 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʨʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʨʽʟʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʦʢʘʣʠʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʝʪʝʣʴʥʦ 

ʤʝʭʘʥʽʯʥʦ ʚʠʜʘʣʝʥʘ. ɿʦʥʘ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘʢʦʞ ʤʘʻ ʙʫʪʠ ʤʝʭʘʥʽʯʥʦ ʚʠʜʘʣʝʥʘ, ʷʢʱʦ ʚʦʥʘ ʥʝ ʙʫʜʝ 

ʧʝʨʝʢʨʠʪʘ ʟʦʥʦʶ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɺʝʣʠʯʠʥʘ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʨʘʟʢʘʭ-

ʩʚʽʜʢʘʭ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʜʝʬʝʢʪʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

2.16.3.3 ʂʨʦʤʢʠ ʣʠʩʪʽʚ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʽ ʧʨʠʣʝʛʣʽ ʜʦ ʥʠʭ ʧʦʚʝʨʭʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʯʠʱʝʥʽ ʚʽʜ ˇʨʫʥʪʫ 

ʜʦ ʯʠʩʪʦʛʦ ʤʝʪʘʣʫ ʥʘ ʚʽʜʩʪʘʥʴ ʥʝ ʤʝʥʰʝ 10ʤʤ (ʥʘ ʩʪʦʨʦʥʫ). ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʯʠʱʝʥʽ ʚʽʜ ʽʨʞʽ, 

ʦʢʩʠʜʥʦʾ ʧʣʽʚʢʠ ʘʙʦ ʦʢʘʣʠʥʠ, ʟʘʙʨʫʜʥʝʥʴ ʚʽʜ ʤʘʩʪʠʣ, ʨʽʜʠʥ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʙʫʜʴ-̫ ʢʠʭ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 
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ʇʦʚʝʨʭʥʽ ʢʨʦʤʦʢ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʰʦʨʩʪʢʽʩʪʴ ʟʛʽʜʥʦ ʟ 2.13.11. ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʚʘʨʶʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʧʦ ˇʨʫʥʪʘʭ, ʱʦ ʤʘʶʪʴ ʩʭʚʘʣʝʥʥʷ ʈʝʛʽʩʪʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 6.5.4 ʯʘʩʪʠʥʠ XIII çʄʘʪʝʨʽʘʣʠè. 

ʆʯʠʱʝʥʥʷ ʢʨʦʤʦʢ ʧʝʨʝʜ ʧʨʦʮʝʩʦʤ ʟʚʘʨʶʚʘʥʥʷ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʣʶʤʽʥʽʶ ʪʘ ʡʦʛʦ ʩʧʣʘʚʽʚ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʥʝʧʨʠʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʧʦʨʠʩʪʦʩʪʽ ʤʝʪʘʣʫ ʰʚʘ. ʆʢʩʠʜʥʘ 

ʧʣʽʚʢʘ ʥʘ ʢʨʦʤʢʘʭ ʪʘ ʧʦʙʣʠʟʫ ʥʝʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʜʘʣʝʥʘ ʚ ʩʫʭʠʭ ʫʤʦʚʘʭ, ʘ ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʫʭʠʤʠ ʪʘ ʯʠʩʪʠʤʠ ʜʦ ʧʦʯʘʪʢʫ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʧʨʦʚʝʜʝʥʝ ʧʨʦʪʷʛʦʤ 24ʛʦʜ. 

2.16.3.4 ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʩʪʠʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʧʽʜ ʣʘʟʝʨʥʝ ʪʘ ʛʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʟʘʻʤʥʝ ʟʤʽʱʝʥʥʷ (ʜʝʧʣʘʥʘʮʽʷ) ʢʨʦʤʦʢ ʣʠʩʪʽʚ ʜʦ 0,1 ʪʦʚʱʠʥʠ ʣʠʩʪʘ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 1,0 ʤʤ. 

2.15.3.5 ɼʣʷ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʩʘʜʥʠʤ ʟʚʘʨʶʚʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʟʘʟʦʨʠ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ ʤʽʞ ʟʚʘʨʶʚʘʥʠʤʠ ʢʨʦʤʢʘʤʠ ʩʪʘʣʝʚʠʭ ʜʝʪʘʣʷʤʠ, ʤʘʶʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.16.3.5-1 ʪʘ 2.16.3.5-2. 

ʊʘʙʣʠʮʷ 2.16.3.5-1 ɿʘʟʦʨʠ ʤʽʞ ʟʚʘʨʶʚʘʥʠʤʠ ʢʨʦʤʢʘʤʠ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ. 

ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ ʩ ʧʨʠʩʘʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʊʠʧ ʟôʻʜʥʘʥʥʷ ʊʦʚʱʠʥʘ ʤʝʪʘʣʫ t, ʤʤ ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʫ, ʤʤ 

ʉʪʠʢʦʚʽ 

ρ ὸ σ 0 ï 0,2 

σ ὸ φ 0 ï 0,3 

φ ὸ ρς 0 ï 0,4 

ʂʫʪʦʚʽ 

σ ὸ φ 0 ï 0,3 

φ ὸ ρς 0 ï 0,4 

ρς ὸ ρφ 0 ï 0,5 

ʊʘʙʣʠʮʷ 2.16.3.5-2 ɿʘʟʦʨʠ ʤʽʞ ʟʚʘʨʶʚʘʥʠʤʠ ʢʨʦʤʢʘʤʠ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ. 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʩʘʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʊʠʧ ʟôʜ̒ʥʘʥʥʷ ʊʦʚʱʠʥʘ ʤʝʪʘʣʫ t, ʤʤ ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʫ, ʤʤ 

ʉʪʠʢʦʚʽ 

σ ὸ φ 0 ï 0,4 

φ ὸ ρς 0 ï 0,8 

ρς ὸ ρφ 0 ï 1,0 

ρφ ὸ ςφ 0 ï 1,0 

ςφ ὸ υπ 0 ï 1,2 

ʂʫʪʦʚʽ (ʈɸ) 

σ ὸ φ 0 ï 0,7 

φ ὸ ρς 0 ï 1,0 

ρς ὸ ρφ 0 ï 1,0 

ρφ ὸ ςπ 0 ï 1,0 

ʂʫʪʦʚʽ (ʈɺ, ʈʉ) 

σ ὸ φ 0 ï 1,0 

φ ὸ ρς 0 ï 1,0 

ρς ὸ ρφ 0 ï 1,2 

ρφ ὸ ςφ 0 ï 1,2 

2.16.3.6 ɺʝʣʠʯʠʥʠ ʟʘʟʦʨʽʚ ʤʽʞ ʟʚʘʨʶʚʘʥʠʤʠ ʢʨʦʤʢʘʤʠ, ʱʦ ʟʚʘʨʶʁ ʪʴʩʷ, ʪʘ ʾʭ ʟʤʽʱʝʥʥʷ ʧʨʠ ʣʘʟʝʨʥʦʤʫ 

ʪʘ ʛʽʙʨʠʜʥʦʤʫ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʤʫ ʟʚʘʨʶʚʘʥʥʽ (ʦʩʦʙʣʠʚʦ ʙʝʟ ʧʨʠʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ) ʤʘʶʪʴ ʥʠʞʯʽ 

ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʜʫʛʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʚʘʨʶʚʘʥʥʷ, ʘ ʩʘʤʝ ʩʢʣʘʜʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜ ʟʚʘʨʶʚʘʥʥʷ ʻ 

ʙʽʣʴʰ ʧʨʝʮʠʟʽʡʥʦʶ. ʊʦʯʥʽ ʟʥʘʯʝʥʥʷ ʟʘʟʦʨʽʚ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʪʦʚʱʠʥʠ ʽ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʟʚʘʨʶʚʘʥʥʷ. ɿʘʟʦʨʠ ʤʽʞ ʢʨʦʤʢʘʤʠ, ʱʦ ʟʚʘʨʶʶʪʴʩʷ, ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ 

ʟʥʘʯʝʥʥʷ, ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 2.16.3.5-1 ʽ 2.16.3.5-2 ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʽʢʘʥʥʷ ʤʝʪʘʣʫ ʟʽ ʟʚʘʨʶʚʘʣʴʥʦʾ 

ʚʘʥʥʠ ʘʙʦ ʥʝʩʧʣʘʚʣʝʥʥʷ ʢʨʦʤʦʢ ʫ ʟ'ʻʜʥʘʥʥʷʭ, ʘ ʟʽʙʨʘʥʽ ʟ'ʻʜʥʘʥʥʷ ʙʝʟ ʟʘʟʦʨʫ - ʜʦ ʜʝʬʝʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʧʦʨ 

ʯʝʨʝʟ ʙʨʘʢ ʧʨʦʩʪʦʨʫ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʛʘʟʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʾʾ ʢʦʨʝʥʝʚʽʡ ʯʘʩʪʠʥʽ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʦʧʫʩʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʭ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 
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2.16.3.7 ʉʢʣʘʜʘʥʥʷ ʟ'ʻʜʥʘʥʴ ʧʽʜ ʣʘʟʝʨʥʝ ʪʘ ʛʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ 

ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʦ ʪʘ ʧʨʠʡʥʷʪʦ ʩʣʫʞʙʦʶ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʮʴʦʛʦ 

ʨʦʟʜʽʣʫ. 

2.16.4 ʊʠʧʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

2.16.4.1 ɻʣʠʙʠʥʘ ʧʨʦʧʣʘʚʣʝʥʥʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ ʘʙʦ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʛʣʠʙʠʥʫ ʧʨʦʧʣʘʚʣʝʥʥʷ ʧʨʠ ʧʨʦʮʝʩʽ ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʷʢ ʧʦʪʫʞʥʽʩʪʴ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʘʨʘʤʝʪʨʽʚ 

ʬʦʢʫʩʫʚʘʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ, ʢʫʪʘ ʥʘʭʠʣʫ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥ ʁ̔ ʪ.ʜ. 

ʊʦʤʫ ʧʨʠ ʧʽʜʛʦʪʦʚʣʝʥʥʽ ʜʝʪʘʣʝʡ ʜʦ ʟʚʘʨʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʽʜʤʽʥʥʽ ʚʽʜ ʝʣʝʢʪʨʦʜʫʛʦʚʦʾ ʚʠʜʠ 

ʦʙʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʝ ʧʨʦʧʣʘʚʣʝʥʥʷ ʪʘ ʷʢʽʩʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

2.16.4.2 ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʪʠʧʠ ʩʪʠʢʦʚʠʭ, ʢʫʪʦʚʠʭ, ʪʘʚʨʦʚʠʭ ʪʘ ʚʥʘʧʫʩʢ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʩʪʘʣʝʡ 

ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʦʙʨʦʙʦʢ ʢʨʦʤʦʢ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.16.4.2-1 - 2.16.4.2-5 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥ ʟʘʟʦʨʽʚ 

ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣ. 2.16.3.5-1 - 2.16.3.5-2. 

2.15.4.3 ɼʣʷ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ, ʤʽʜʥʠʭ ʪʘ ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʠʧʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʜʣʷ ʩʪʘʣʝʡ ʟʛʽʜʥʦ ʟ ʪʘʙʣ. 2.16.4.2-1 - 2.16.4.2-5, ʘ ʪʘʢʦʞ 

ʥʝʩʪʘʥʜʘʨʪʥʽ ʪʠʧʠ ʟ'ʻʜʥʘʥʴ, ʷʢʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ. 

2.16.5 ʇʨʦʮʝʩʠ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

2.16.5.1 ʊʦʥʢʦʣʠʩʪʦʚʽ ʩʪʘʣʽ ʪʘ ʩʧʣʘʚʠ ʪʦʚʱʠʥʦʶ ʜʦ 8ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʚʘʨʶʚʘʪʠ ʣʘʟʝʨʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ 

ʙʝʟ ʦʙʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ ʫ ʙʫʜʴ-̫ ʢʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

2.16.5.2 ʉʪʘʣʽ ʪʘ ʩʧʣʘʚʠ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 8ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʣʘʟʝʨʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʫ 

ʙʘʛʘʪʦʧʨʦʭʽʜʥʦʤʫ ʨʝʞʠʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʘʜʢʦʚʦʛʦ ʜʨʦʪʫ ʫ ʚʩʽʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʚʫʞʝʥʦʛʦ (ʚʫʟʴʢʦʱʝʣʝʚʦʛʦ) ʦʙʨʦʙʣʝʥʥʷ (ʜʠʚ. ʨʠʩ. 2.16.5.2). ʈʝʞʠʤ 

ʟʘʧʦʚʥʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʟʚʫʞʝʥʦʾ ʦʙʨʦʙʢʠ ʢʨʦʤʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʬʦʢʫʩʦʚʘʥʠʤ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʟ 

ʜʦʜʘʪʢʦʚʠʤ ʢʦʣʠʚʘʥʥʷʤ ʚ ʤʝʞʘʭ ʰʠʨʠʥʠ ʟʘʧʦʚʥʶʚʘʥʦʾ ʦʙʨʦʙʢʠ ʟ ʯʘʩʪʦʪʦʶ ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʫʮʽʣʴʥʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

 

ʈʠʩ. 2.16.5.2 ʉʧʝʮʽʘʣʴʥʝ ʟʚʫʞʝʥʝ (ʚʫʟʴʢʦʱʽʣʴʦʚʝ) ʨʦʟʜʽʣʢʘ ʢʨʦʤʦʢ ʧʨʠ ʙʘʛʘʪʦʧʨʦʭʽʜʥʦʤʫ ʣʘʟʝʨʥʦʤʫ 

ʟʚʘʨʶʚʘʥʥʽ: 

t - ʊʦʚʱʠʥʘ ʩʪʘʣʽ; ɿ - ʚʠʩʦʪʘ ʧʨʠʪʫʧʣʝʥʥʷ; b - ʟʘʟʦʨ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʩʪʠʢʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

2.16.5.3 ʉʪʘʣʽ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʧʦ ʟʚʘʨʶʚʘʥʦʩʪʽ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 3ʤʤ ʽ ʚʠʱʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʚʘʨʶʚʘʪʠ 

ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʫ ʥʠʞʥʴʦʤʫ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ. 

ɼʣʷ ʜʝʪʘʣʽ ʟ ʪʦʚʱʠʥʘʤʠ ʚʽʜ 12ʤʤ ʽ ʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Y-ʧʦʜʽʙʥʘ ʨʦʟʜʽʣʢʘ ʟ ʢʫʪʦʤ ʨʦʟʢʨʠʪʪʷ ʚʽʜ 30 

ʜʦ 60Á. ɿʘʧʦʚʥʝʥʥʷ ʨʦʟʜʽʣʢʠ ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʧʨʠʪʫʧʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʫʛʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠʡʥʷʪʠʤʠ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, ʘʙʦ ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʟ 

ʨʦʟʬʦʢʫʩʦʚʘʥʠʤ ʧʨʦʤʝʥʝʤ. 

2.16.5.4 ʉʪʘʣʽ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 20 ʤʤ ʟʚʘʨʶʶʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʽʤ 

ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʫ ʥʠʞʥʴʦʤʫ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʜʽʣʢʠ ʟ ʢʫʪʦʤ ʨʦʟʢʨʠʪʪʷ ʚʽʜ 30 ʜʦ 60Á. 

2.16.5.5 ɿʚʘʨʶʚʘʥʥʷ ʩʪʠʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʟ ʪʦʚʱʠʥʦʶ ʤʝʪʘʣʫ ʧʦʥʘʜ 10 ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʣʶʩʦʚʦʾ ʪʘ ʤʽʜʥʦ-ʬʣʶʩʦʚʦʾ ʧʽʜʢʣʘʜʢʠ (ʜʠʚ. ʨʠʩ. 2.16.5.5 ʘ). 
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2.16.5.6 ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʜʘʪʯʠʢʘ ʩʪʝʞʝʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʠʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʙʝʟ 

ʨʦʟʜʽʣʢʠ ʢʨʦʤʦʢ (ʜʣʷ ʪʦʚʱʠʥ ʚʽʜ 3 ʜʦ 12 ʤʤ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟʽ ʩʢʦʩʦʤ ʥʘ ʢʨʦʤʢʘʭ ʜʦ 1,5 

ʤʤ (ʜʠʚ. ʨʠʩ. 2.15.5.5 ʙ). 

    

ʈʠʩ. 2.15.5.5 ʘ) - ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʣʶʩʦʚʦʾ ʪʘ ʤʽʜʥʦ-ʬʣʶʩʦʚʦʾ ʧʽʜʢʣʘʜʢʠ; 

ʙ) - ʩʧʝʮʽʘʣʴʥʠʡ ʩʢʽʩ ʜʣʷ ʜʘʪʯʠʢʘ ʩʪʝʞʝʥʥʷ ʥʘ ʨʦʟʜʽʣʮʽ ʙʝʟ ʩʢʦʩʫ ʢʨʦʤʦʢ 

ʊʘʙʣʠʮʷ 2.16.4.2-1 ʇʽʜʛʦʪʦʚʢʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʩʪʠʢʦʚʠʭ 
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 16<tÒ32 3ÒcÒ8 + + - - - - 

ʃʉ3 

12<tÒ16 

  

30ÁÒŬÒ60Á 
8ÒcÒ10 - - + - + - 

 16<tÒ26 8ÒcÒ14 - - + + + - 

ʃʉ4 26<tÒ50 

 
 

30ÁÒŬÒ60Á 
8ÒcÒ16 

- - + + + -  

ʊʘʙʣʠʮʷ 2.16.4.2-2 ʇʽʜʛʦʪʦʚʢʘ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ 

ʩʪʠʢʦʚʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟôʻʜʥʘʥʴ 

ʇ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 
ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

 
ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʤ
ʝ
ʪ
ʘ
ʣ
ʫ
,
 
ʤ
ʤ

 ʂʦʥʩʪ

ʨʫʢ 

ʪʠʚʥʽ 

ʝʣʝʤʝ

ʥʪʠ 

ʧʽʜʛʦʪ

ʦʚʣʝʥ

ʠʭ 

ʢʨʦʤʦ

ʢ ɺ
ʠ
ʜ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ

 

 ʂ
ʫ
ʪ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ
,
 
ʛ
ʨ
ʘ
ʜ

 

ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʧ
ʨ
ʠ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʥ
ʷ
 
(
ʩ
)
,
 

ʤ
ʤ 

ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ

 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ
 
+
 
ʜ
ʨ
ʽ
ʪ

 

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
+
 
ʜ
ʫ
ʛ
ʘ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
ʊ
ʘ
ʥ
ʜ
ʝ
ʤ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 

ʜ
ʚ
ʦ
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ
ʽ
ʡ

 

 

ɿ
ʦ
ʙ
ʨ
ʘ
ʞ
ʝ
ʥ
ʥ
ʷ
 
ʟ
ʚ
ʘ
ʨ
ʥ
ʦ
ʛ
ʦ
 

ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

ʃɻ1 

1ÒtÒ3 

 

 - - 

+ + - - - - 

 

3<tÒ6 
+ + + - - - 

6<tÒ12 

- + + - + - 
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ʃɻ2 12<tÒ26 

 
 

30ÁÒŬÒ60Á 8ÒcÒ12 

- - + - + - 

 

ʃɻ3 26<tÒ50 

 

 
30ÁÒŬÒ60Á cÒ30 

- - - - - + 

 

ʃɻ41 
26<tÒ50  

30ÁÒŬÒ60Á cÒ30 

- - - - - + 

 
ɿʚʘʨʥʝ ʟ'ʻʜʥʘʥʥʷ ʃɻ4 ʟʚʘʨʶʻʪʴʩʷ ʧʨʦʮʝʩʦʤ çɻʽʙʨʠʜ ʜʚʦʩʪʦʨʦʥʥʽʡè ʟ ʫʪʨʠʤʘʥʥʷʤ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʧʦ 

ʦʙʠʜʚʘ ʙʦʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʠʭ ʤʽʜʥʠʭ ʧʦʚʟʫʥʽʚ. 

ʊʘʙʣʠʮʷ 2.16.4.2-3 ʇʽʜʛʦʪʦʚʢʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʢʫʪʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ 

ʇ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 

ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

 
ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʤ
ʝ
ʪ
ʘ
ʣ
ʫ
,
 

ʤ
ʤ 

ʂʦʥʩʪʨ

ʫʢ 

ʪʠʚʥʽ 

ʝʣʝʤʝʥʪ

ʠ 

ʧʽʜʛʦʪʦ

ʚʣʝʥʠʭ 

ʢʨʦʤʦʢ 

ɺ
ʠ
ʜ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ

 

 

ʂ
ʫ
ʪ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ
,
 
ʛ
ʨ
ʘ
ʜ

 

ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 

ʧ
ʨ
ʠ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʥ
ʷ
 
(
ʩ
)
,
 
ʤ
ʤ

 

ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ

 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ
 
+
 

ʜ
ʨ
ʽ
ʪ

 

 
ɻ
ʽ
ʙ
ʨ
ʠ
ʜ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
+
 
ʜ
ʫ
ʛ
ʘ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 

ʊ
ʘ
ʥ
ʜ
ʝ
ʤ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 

ʜ
ʚ
ʦ
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ

ʽ
ʡ  

ɿ
ʦ
ʙ
ʨ
ʘ
ʞ
ʝ
ʥ
ʥ
ʷ
 

ʟ
ʚ
ʘ
ʨ
ʥ
ʦ
ʛ
ʦ
 

ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

ʃʂ1 

1ÒtÒ3 

 
 

- - 

+ + - - - - 

 

3<tÒ6 
+ + + - + - 

6<tÒ12 
- + + - + + 

8<tÒ16 - + + - + + 

ʃʂ2 

1ÒtÒ3 

 

 
- - 

+ + - - - - 

 

3<tÒ6 
+ + + - + - 

6<tÒ12 
- + + - + - 

8<tÒ16 - - + - - - 

ʃʂ3 

1ÒtÒ3 

 
 

- - 

+ + - - - - 

 3<tÒ6 
+ + + - + - 

6<tÒ12 
- + + - + - 

8<tÒ16 - - + - - - 

ʃʂ4 

1ÒtÒ3 

 
 

- - 

+ + - - - - 

 

3<tÒ6 
+ + + - + - 

6<tÒ12 
- + + - + - 
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8<tÒ16 - - + - - - 

ʃʂ5 

12ÒtÒ16 

 

 
30ÁÒŬÒ60Á 

6ÒcÒ10 - - + + + + 

 

16<tÒ26 8ÒcÒ12 - - + + + + 

26<tÒ32 

16ÒcÒ2

0 

- - + + + + 

32<tÒ50 - - + + + + 

ʃʂ6 

16<tÒ26 

 

 15ÁÒŬÒ45Á 

8ÒcÒ10 - - + + + -  

26<tÒ32 8ÒcÒ12 - - + + + - 

32<tÒ50 12ÒcÒ1

6 
- - + + + - 

ʃʂ7 

16<tÒ26 

 

 15ÁÒŬÒ45Á 

10ÒcÒ1

6 
- - + + + +  

26<tÒ32 8ÒcÒ12 - - + + + + 

32<tÒ50 8ÒcÒ12 - - + + + + 

ʃʂ8 

16<tÒ26 

 
 

30ÁÒŬÒ60Á 

8ÒcÒ12 - - + + + - 

 

26<tÒ32 8ÒcÒ12 - - + + + - 

32<tÒ50 8ÒcÒ12 - - + + + - 

ʊʘʙʣʠʮʷ 2.16.4.2-4 ʇʽʜʛʦʪʦʚʢʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʪʘʚʨʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ 

ʇ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 
ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

 
ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʤ
ʝ
ʪ
ʘ
ʣ
ʫ
,
 
ʤ
ʤ

 

ʂʦʥʩʪʨ

ʫʢ 

ʪʠʚʥʽ 

ʝʣʝʤʝʥʪ

ʠ 

ʧʽʜʛʦʪʦ

ʚʣʝʥʠʭ 

ʢʨʦʤʦʢ 

ɺ
ʠ
ʜ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ

 

 

ʂ
ʫ
ʪ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ
,
 
ʛ
ʨ
ʘ
ʜ

 

ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʧ
ʨ
ʠ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʥ
ʷ
 

(
ʩ
)
,
 
ʤ
ʤ

 

ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ

 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ
 
+
 
ʜ
ʨ
ʽ
ʪ

 

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
+
 
ʜ
ʫ
ʛ
ʘ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
ʊ
ʘ
ʥ
ʜ
ʝ
ʤ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 

ʜ
ʚ
ʦ
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ
ʽ
ʡ

 

 

ɿ
ʦ
ʙ
ʨ
ʘ
ʞ
ʝ
ʥ
ʥ
ʷ
 

ʟ
ʚ
ʘ
ʨ
ʥ
ʦ
ʛ
ʦ
 

ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

ʃʊ1 

1ÒtÒ3 

 
 

- - 

+ - - - - -  

3<tÒ6 
+ + + - + - 

6<tÒ12 - + + - + + 

12<tÒ16 - - + - + + 

ʃʊ2 

12<tÒ16 

 

 
 

 
15ÁÒŬÒ45Á 6ÒʩÒ12 - - + - + - 

 

ʃʊ3 

12<tÒ16 

 
 
15ÁÒŬÒ45 

8ÒcÒ10 - - + + + -  

16<tÒ26 8ÒcÒ12 - - + + + + 

26<tÒ32 12ÒcÒ16 - - + + + + 

32<tÒ50 

 
12ÒcÒ16 - - + + + + 
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ʃʊ4 

16<tÒ26 

 
 
15ÁÒŬÒ45 

10ÒʩÒ16 - - + + + +  

26<tÒ32 ʩÒ20 - - + + + + 

32<tÒ50 ʩÒ25 - - + + + + 

ʃʊ5 3ÒtÒ12 

 
 

- - - + + - - - 

 

ʊʘʙʣʠʮʷ 2.16.4.2-5 ʇʽʜʛʦʪʦʚʢʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ 

ʥʘʭʣʝʩʪʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ 

ʇ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 
ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

 
ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʤ
ʝ
ʪ
ʘ
ʣ
ʫ
,
 
ʤ
ʤ

 

ʂʦʥʩʪʨ

ʫʢ 

ʪʠʚʥʽ 

ʝʣʝʤʝʥʪ

ʠ 

ʧʽʜʛʦʪʦ

ʚʣʝʥʠʭ 

ʢʨʦʤʦʢ 

ɺ
ʠ
ʜ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ

 

 

ʂ
ʫ
ʪ
 
ʨ
ʦ
ʟ
ʜ
ʽ
ʣ
ʢ
ʠ
,
 
ʛ
ʨ
ʘ
ʜ

 

ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʧ
ʨ
ʠ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʥ
ʷ
 

(
ʩ
)
,
 
ʤ
ʤ

 

ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟʚʘʨʶʚʘʥʥʷ 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ

 

ʃ
ʘ
ʟ
ʝ
ʨ
ʥ
ʘ
 
+
 
ʜ
ʨ
ʽ
ʪ

 

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
+
 
ʜ
ʫ
ʛ
ʘ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 
ʊ
ʘ
ʥ
ʜ
ʝ
ʤ

 

ɻ
ʽ
ʙ
ʨ
ʠ
ʜ
 

ʜ
ʚ
ʦ
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ
ʽ
ʡ

 

 

ɿ
ʦ
ʙ
ʨ
ʘ
ʞ
ʝ
ʥ
ʥ
ʷ
 

ʟ
ʚ
ʘ
ʨ
ʥ
ʦ
ʛ
ʦ
 

ʟ
'
ʻ
ʜ
ʥ
ʘ
ʥ
ʥ
ʷ

 

ʃʅ1 3<tÒ12 

 
 - - + + - - + - 

 

ʃʅ1 t<8 

 
   + + + - - - 

 

2.16.6 ʉʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ 

2.16.6.1 ʉʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʤʦʛʘʭ 

ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʽʚ: 

ɼʉʊʋ EN ISO 15609-4:2009 çʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʘʪʝʩʪʘʮʽʷ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʚʘʨʶʚʘʥʥʷ. ʏʘʩʪʠʥʘ 4. ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷè; 

ɼʉʊʋ EN ISO 15614-11:2002 çʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʘʪʝʩʪʘʮʽʷ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʝʨʝʚʽʨʢʘ ʧʨʦʮʝʜʫʨʠ ʟʚʘʨʶʚʘʥʥʷ. ʏʘʩʪʠʥʘ 11. ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʝ ʪʘ ʣʘʟʝʨʥʦ-ʧʨʦʤʝʥʝʚʝ 

ʟʚʘʨʶʚʘʥʥʷè. 

2.16.6.2 ʉʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʤʦʛʘʭ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʽʚ: 

ɼʉʊʋ EN ISO 15609-6:2013 çʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʘʪʝʩʪʘʮʽʷ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʚʘʨʶʚʘʥʥʷ. ʏʘʩʪʠʥʘ 6. ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷè; 

ɼʉʊʋ EN ISO 15614-14:2013 çʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʘʪʝʩʪʘʮʽʷ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʟʚʘʨʶʚʘʥʥʷ. ʏʘʩʪʠʥʘ 14: ʃʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʛʽʙʨʠʜʥʝ ʟʚʘʨʶʚʘʥʥʷ 

ʩʪʘʣʝʡ, ʥʽʢʝʣʶ ʪʘ ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚè. 

2.15.6.3 ʅʘ ʢʦʞʝʥ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʪʠʧ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʤʘʻ ʙʫʪʠ ʦʬʦʨʤʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ (ʉʇɿ) ʫ ʩʢʣʘʜʽ ʉʉɿʇ. (ʩʝʨʪʠʬʽʢʘʪ ʩʭʚʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ) 

ɿʚʘʨʶʚʘʥʥʷ ʚʠʨʦʙʽʚ ʜʦʧʫʩʢʘʻʪʴʩʷ ʣʠʰʝ ʟʘ ʾʾ ʥʘʷʚʥʦʩʪʽ. 

2.16.6.4 ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʚʘʨʶʚʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʘʙʦ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʪʘ ʟʘʩʪʦʩʦʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ 

ʯʘʩʪʠʥʠ III "ʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ" ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ 

ʩʫʜʝʥ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

2.16.7 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

2.16.7.1 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʣʘʟʝʨʥʠʤ ʘʙʦ ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʦʙʩʷʟʽ: 

- ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ -100%, 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  163 

 

- ʈɻʂ ʘʙʦ PAUT (ʜʣʷ ʪʦʚʱʠʥ ʥʝ ʤʝʥʰʝ 6ʤʤ) ï ʥʝ ʤʝʥʰʝ 10% ʜʦʚʞʠʥʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

2.16.7.2 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʣʘʟʝʨʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISO 13919-1:2019 çɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽ ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ. ɺʠʤʦʛʠ ʱʦʜʦ ʨʽʚʥʽʚ ʷʢʦʩʪʽ 

ʜʝʬʝʢʪʽʚ. ʏʘʩʪʠʥʘ 1. ʉʪʘʣʴ, ʥʽʢʝʣʴ, ʪʠʪʘʥ ʪʘ ʾʭʥʽ ʩʧʣʘʚʠ. ʜʣʷ ʩʪʘʣʝʡ, ʥʽʢʝʣʶ, ʪʠʪʘʥʫ ʪʘ ʾʭ ʩʧʣʘʚʽʚ ʪʘ 

ɼʉʊʋ EN ISO 13919-2:2021 çɿʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʟʚʘʨʝʥʽ ʝʣʝʢʪʨʦʥʥʠʤ ʽ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ. ɺʠʤʦʛʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʜʝʬʝʢʪʽʚ. ʏʘʩʪʠʥʘ 2. ɸʣʶʤʽʥʽʡ, ʤʘʛʥʽʡ ʪʘ ʾʭ ʩʧʣʘʚʠ ʪʘ ʯʠʩʪʘ ʤʽʜʴè ʜʣʷ 

ʘʣʶʤʽʥʽʻʚʠʭ ʪʘ ʤʘʛʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʪʘ ʯʠʩʪʦʾ ʤʽʜʽ. 

2.16.7.3 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʦʜʝʨʞʫʚʘʥʠʭ ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 12932:2013 ʜʣʷ ʩʪʘʣʝʡ ʥʽʢʝʣʶ ʪʘ ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚ 

çɿʚʘʨʶʚʘʥʥʷ. ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ, ʥʽʢʝʣʶ ʪʘ ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚ. ʈʽʚʥʽ ʷʢʦʩʪʽ 

ʜʣʷ ʜʝʬʝʢʪʽʚè. 

2.16.7.4 ɼʝʬʝʢʪʥʽ ʜʽʣʷʥʢʠ ʟʚʘʨʥʠʭ ʰʚʽʚ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʧʨʘʚʣʷʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ: 

.1 ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʙʝʟ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ ʘʙʦ ʟ ʧʨʠʩʘʜʥʠʤ ʜʨʦʪʦʤ ʜʣʷ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʣʘʟʝʨʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ; 

.2 ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʙʝʟ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ ʘʙʦ ʟ ʧʨʠʩʘʜʥʠʤ ʜʨʦʪʦʤ, ʜʫʛʦʚʦʛʦ ʘʙʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ. 

2.16.7.5 ɼʽʣʷʥʢʠ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʪʦʨʥʦ ʧʽʜʜʘʥʽ ʥʝʨʫʡʥʽʚʥʦʤʫ ʢʦʥʪʨʦʣʶ ʚ 

ʦʙʩʷʟʽ, ʟʘʟʥʘʯʝʥʦʤʫ ʚ 2.15.7.1. 

2.16.8 ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

2.16.8.1 ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʦʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ ʟ ʦʬʦʨʤʣʝʥʥʷʤ ʉʉɿʄ ʘʙʦ ʉ, 

ʟʛʽʜʥʦ ʟ ʟʘʩʪʦʩʦʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʨʦʟʜ. 4 ʩʪʦʩʦʚʥʦ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʩʫʜʥʦʙʫʜʽʚʥʠʭ ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ 

(ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʘʫʩʪʝʥʽʪʥʠʭ ʩʪʘʣʝʡ), ʪʠʪʘʥʦʚʠʭ, ʤʽʜʥʠʭ ʽ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. 

2.16.8.2 ɿʚʘʨʥʽ ʧʨʦʙʠ ʜʣʷ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʚʘʨʝʥʽ ʣʘʟʝʨʥʠʤ ʘʙʦ 

ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

2.16.8.3 ʇʦʟʥʘʯʝʥʥʷ ʟʘʭʠʩʥʠʭ ʛʘʟʽʚ ʪʘ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ 

ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ EN ISO 14175:2008 

çʄʘʪʝʨʽʘʣʠ ʟʚʘʨʶʚʘʣʴʥʽ. ɿʘʭʠʩʥʽ ʛʘʟʠ ʜʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʨʽʟʘʥʥʷè ʪʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.16.8.3. 

ʊʘʙʣʠʮʷ 2.16.8.3 ɿʘʭʠʩʥʽ ʛʘʟʠ ʪʘ ʛʘʟʦʚʽ ʩʫʤʽʰʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʣʘʟʝʨʥʦʤʫ ʪʘ ʛʽʙʨʠʜʥʦʤʫ 

ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ |EN ISO 14175:2008 
ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ɿʘʭʠʩʥʠʡ ʛʘʟ/ʛʘʟʦʚʘ ʩʫʤʽʰ ɺʠʪʨʘʪʘ ʛʘʟʫ, ʣ/ʭʚ 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ 

ʢʦʨʦʟʽʡʥʦ-ʩʪʽʡʢʽ ʩʪʘʣʽ 

ʉ1, ʄ20, ʄ21, ʄ22, ʄ26 

12 ð 30 ɸʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ ʄ12, ʄ13, ʄ22, R1, N1
1
, I2

1
 

ɸʣʶʤʽʥʽʻʚʽ, ʤʽʜʥʽ ʪʘ ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ I1, I2, I3 
1ɸʟʦʪ (N1) ʽ ʛʝʣʽʡ (I2) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

2.16.9 ɸʪʝʩʪʘʮʽʷ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʪʘ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ-ʦʧʝʨʘʪʦʨʽʚ. 

2.16.9.1 ɿʚʘʨʶʚʘʣʴʥʠʢʠ ʪʘ ʟʚʘʨʶʚʘʣʴʥʠʢʠ-ʦʧʝʨʘʪʦʨʠ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ 

ʧʝʨʩʦʥʘʣʦʤ, ʟʘ ʚʢʘʟʘʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʅʘʚʯʘʥʥʷ ʧʦʚʠʥʥʦ ʜʦʟʚʦʣʠʪʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘʤ ʪʘ 

ʟʚʘʨʶʚʘʣʴʥʠʢʘʤ-ʦʧʝʨʘʪʦʨʘʤ ʧʨʘʚʠʣʴʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʟʚʘʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʋ 

ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʪʝ, ʷʢ ʩʢʣʘʩʪʠ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʱʦʜʦ ʙʝʟʧʝʢʠ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʋ ʨʘʟʽ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ 

ʘʪʝʩʪʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʪʘ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ-ʦʧʝʨʘʪʦʨʽʚ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʩʪʦʨʦʥʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ ʘʪʝʩʪʘʮʽʡʥʠʡ ʮʝʥʪʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʟʥʘʥʥʷ ʈʝʛʽʩʪʨʫ. 

2.16.9.2 ɼʦ ʘʪʝʩʪʘʮʽʾ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ-ʦʧʝʨʘʪʦʨʽʚ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʣʷ ʧʦʚʥʽʩʪʶ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ  

ɼʉʊʋ EN ISO 14732:2013 çʇʝʨʩʦʥʘʣ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʪʝʩʪʘʮʽʡʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʦʧʝʨʘʪʦʨʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʣʝʥʥʷʤ ʪʘ ʥʘʣʘʜʯʠʢʽʚ ʢʦʥʪʘʢʪʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  164 

 

ʤʘʪʝʨʽʘʣʽʚè ʪʘ ʚ ʟʘʩʪʦʩʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʯʘʩʪʠʥʠ III "ʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ" 

ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

ɸʪʝʩʪʘʮʽʷ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʘʙʦ ʟʚʘʨʶʚʘʣʴʥʠʢʘ-ʦʧʝʨʘʪʦʨʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʚʽʜʦʮʪʚʦʤ ʧʨʦ ʩʭʚʘʣʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʠʢʘ (ʉɼɿ) ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʫʩʽʭ ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʴ. 

2.16.9.3 ʇʨʦʮʝʩʠ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.15.9.3. 

ʊʘʙʣʠʮʷ 2.16.9.3 ʇʨʦʮʝʩʠ ʣʘʟʝʨʥʦʛʦ ʪʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ (HLAW) 

ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʟʘ 

ɼʉʊʋ EN ISO 4063:2023 

ʇʨʦʮʝʩʠ ʟʚʘʨʶʚʘʥʥʷ 

ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ 52 ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ; ʣʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʩʘʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ 52 + 1311 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ 

ʩʫʮʽʣʴʥʠʤ ʜʨʦʪʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ  52 + 1331 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʠʤ 

ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʟ ʤʝʪʘʣʝʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ 52 + 1351 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʠʤ 

ʩʫʮʽʣʴʥʠʤ ʜʨʦʪʦʤ ʚ ʘʢʪʠʚʥʦʤʫ ʛʘʟʽ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ 52 + 1381 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʟʚʘʨʶʚʘʥʥʷ ʜʫʛʦʚʠʤ 

ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʟ ʤʝʪʘʣʝʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ ʚ ʘʢʪʠʚʥʦʤʫ ʛʘʟʽ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ 52 + 1411 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ 

ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʟ ʧʨʠʩʘʜʢʦʚʠʤ 

ʩʫʮʽʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ  52 + 1421 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ 

ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʙʝʟ ʧʨʠʩʘʜʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ) 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ 52 + 154
1
 

ɻʽʙʨʠʜʥʝ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ʣʘʟʝʨ ð ʟʚʘʨʶʚʘʥʥʷ 

ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʥʝʧʨʷʤʦʾ ʜʽʾ) 

1 ɼʣʷ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʷ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʮʠʬʨ 

(ʥʘʧʨʠʢʣʘʜ, 521 + 131) ʧʦʟʥʘʯʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʫʛ ʛʽʙʨʠʜʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʥʝ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʻ 

ʢʦʤʙʽʥʦʚʘʥʠʤ. ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ 

ʮʠʬʨʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʟʘʧʦʚʥʶʶʯʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʧʨʠʢʣʘʜ, (521+131)/138. 

2.16.9.4 ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʉʉɿ (ʉʚʽʜʦʮʪʚʦ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʢʘ) ʟʘ ʪʦʚʱʠʥʦʶ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ 

ʤʘʻ ʧʨʠʟʥʘʯʘʪʠʩʷ ʟʛʽʜʥʦ ʟ ʪʘʙʣ. 2.15.9.4. 

ʊʘʙʣʠʮʷ 2.16.9.4 ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʉʉɿ ʟʘ ʪʦʚʱʠʥʘʤʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʜʣʷ ʩʪʠʢʦʚʠʭ ʟ'ʻʜʥʘʥʴ, 

ʚʠʢʦʥʘʥʠʭ ʃɿ ʪʘ ɻʃɼɿ 

ʆʩʥʦʚʥʠʡ ʤʝʪʘʣ1 ʊʦʚʱʠʥʘ ʤʝʪʘʣʫ ʧʨʦʙ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ t, ʤʤ 

ʆʙʣʘʩʪʴ ʩʭʚʘʣʝʥʥʷ ʟʘ ʪʦʚʱʠʥʦʶ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʤʝʪʘʣʫ ʰʚʘ, ʤʤ 

ʉʪʘʣʽ 

t Ò 3 ʜʦ 3 

3 Ò t < 16 2 ï 12 

16 Ò t <20 10 ï 26 

ɸʣʶʤʽʥʽʡ ʪʘ ʡʦʛʦ ʩʧʣʘʚʠ 
t Ò 6 ʜʦ 8 

6 <t Ò12 6 ï 15 

ʊʠʪʘʥ ʽ ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ 
t Ò 8 

3 Ò t < 6 

ʜʦ 5 

ʜʦ 8 
1ʇʨʠ ʪʦʚʱʠʥʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʙʽʣʴʰʝ 40 ʤʤ ʧʦʪʨʽʙʥʘ ʦʢʨʝʤʘ ʘʪʝʩʪʘʮʽʷ, ʷʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʟʥʘʯʝʥʘ ʚ ʉɼɿ ʽ 

ʚ ʧʨʦʪʦʢʦʣʽ ʚʠʧʨʦʙʫʚʘʥʴ. 

2.16.9.5 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʧʨʦʙ, ʚʠʢʦʥʘʥʠʭ ʣʘʟʝʨʥʠʤ ʘʙʦ ʛʽʙʨʠʜʥʠʤ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ, ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʦʙ'ʻʤʽ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ 

ʟ'ʻʜʥʘʥʴ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʽ ʥʘʩʪʫʧʥʦʛʦ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʘʟʦʚʘʥʠʭ ʨʝʰʽʪʦʢ (PAUT) ʜʣʷ ʪʦʚʱʠʥ ʚʽʜ 6ʤʤ. 

3. ʂʆʅʊʈʆʃʔ ɿɺɸʈʅʀʍ ɿôɭɼʅɸʅʔ 

ʇʫʥʢʪ 3.1.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.1.1.1 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʤʦʞʝ 

ʧʨʦʚʦʜʠʪʠʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ (ʜʠʚ. 3.1.1.1.1 ð 3.1.1.1.6) ʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ (ANDT) 

ʤʝʪʦʜʽʚ (ʜʠʚ. 3.1.1.1.7 ð 3.1.1.1.9): 

.1 ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ɺɺʂ/ VT);  



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  165 

 

.2 ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ (ʄʇʂ/ MT);  

.3 ʢʘʧʽʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʢʣʶʯʘʶʯʠ ʢʦʣʴʦʨʦʚʠʡ, ʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʽ ʣʶʤʽʥʝʩʮʝʥʪʥʦ-ʢʦʣʴʦʨʦʚʠʡ 

ʤʝʪʦʜʠ (ʂʂ/ PT); 

.4 ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʢʣʶʯʘʶʯʠ ʨʝʥʪʛʝʥʦ- ʪʘ ʛʘʤʤʘʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ (ʈɻʂ/ RT); 

.5 ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ (ʋɿʂ/ UT); 

.6 ʢʦʥʪʨʦʣʶ ʥʝʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ (ʜʠʚ. ʜʦʜʘʪʦʢ 1 ʯʘʩʪʠʥʠ II çʂʦʨʧʫʩè); 

.7 ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ (RT-D): 

7.1 ʢʦʤʧ'ʶʪʝʨʥʦʾ ʨʘʜʽʦʛʨʘʬʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʘʤ'ʷʪʦʚʫʶʯʠʭ ʬʦʩʬʦʨʥʠʭ ʧʣʘʩʪʠʥ (RT-CR); 

7.2 ʨʘʜʽʦʛʨʘʬʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʤʘʪʨʠʯʥʠʭ ʜʝʪʝʢʪʦʨʽʚ (DDA); 

.8 ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʠʭ ʨʝʰʽʪʦʢ (PAUT): ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ (AUT) ʽ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ (SAUT); 

.9 ʜʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʦʛʦ ʤʝʪʦʜʫ (TOFD).è. 

3.1.1.2 ɺ ʪʘʙʣʠʮʽ 3.1.1.2-1 ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʚʠʨʘʟ çʌʝʨʠʪʥʽ ʩʪʘʣʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ 

çʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽè; 

ɺ ʪʝʢʩʪʽ ʧʫʥʢʪʫ ʚʠʨʘʟ çʚ ʪʘʙʣ. 3.1.1.2-1ʪʘ 3.1.1.2-2è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʚ ʪʘʙʣ. 3.1.1.2-1, 3.1.1.2-2 ʪʘ 

3.1.1.2-3.è. 

ɺ ʪʘʙʣʠʮʽ 3.1.1.2-2 ʫ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʨʷʜʢʘʭ ʚʠʨʘʟʠ: çʌʝʨʠʪʥʽ ʩʪʘʣʽ,è ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ 

çʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽ,è ʜʚʘ ʨʘʟʠ; 

ʊʝʢʩʪ ʧʨʠʤʽʪʢʠ ʥʘʧʨʠʢʽʥʮʽ ʪʘʙʣʠʮʽ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ ç-ʥʠʞʥʷ ʤʝʞʘ ʧʦ ʪʦʚʱʠʥʽéè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘ ʥʘʩʪʫʧʥʠʡ: ç- ʥʠʞʥʷ ʤʝʞʘ ʧʦ ʪʦʚʱʠʥʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʩʪʘʥʜʘʨʪʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʜʣʷ ʪʦʚʱʠʥʠ ʤʝʥʰʝ 8 ʤʤ ʥʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ɼʣʷ ʪʦʚʱʠʥʠ ʤʝʥʰʝ 8 ʤʤ ʈʝʛʽʩʪʨ ʤʦʞʝ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ UT ʟʛʽʜʥʦ ʟ 3.1.1.1;è. 

ʇʫʥʢʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʫʥʢʪʦʤ 3.1.1.3 ʪʘ ʥʦʚʦ ʁ ʪʘʙʣʠʮʝʶ 3.1.1.3 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.1.1.3 

ʄʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ADNT) ʱʦʜʦ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1.1.3. 

çʊʘʙʣʠʮʷ 3.1.1.3 ɿʘʛʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʜʝʬʝʢʪʽʚ ʫ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ EN ISO 17635:2016* 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʊʦʚʱʠʥʘ ʦʩʥʦʚʥʦʛʦ 

ʤʘʪʝʨʘ̔ʣʫ, t 
ɿʘʩʪʦʩʦʚʥʽ ʤʝʪʦʜʠ 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ 
ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽ, ʩʪʠʢʦʚʽ 
ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ 
ʧʨʦʚʘʨʦʤ 

t < 6ʤʤ RT-D 
6 ʤʤ Ò t Ò 40 ʤʤ PAUT, TOFD, RT-D 

t > 40 ʤʤ PAUT, TOFD, RT-D** 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ 
ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽ, ʪʘʚʨʦʚʽ ʪʘ ʢʫʪʦʚʽ 
ʟôʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

 

t Ó 6 ʤʤ 

PAUT, RT-D** 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ, ʬʝʨʠʪʥʽ 
ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʩʪʘʣʽ, ʭʨʝʩʪʦʧʦʜʽʙʥʽ 
ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

 

t Ó 6 ʤʤ 

PAUT** 

ʉʪʠʢʦʚʽ ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʘʫʩʪʝʥʽʪʥʦʾ 
ʩʪʘʣʽ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ1 

t < 6 ʤʤ RT-D 
6 ʤʤ Ò t Ò 40 ʤʤ RT-D, PAUT** 
t > 4 0 ʤʤ PAUT*, RT-D** 

ʊʘʚʨʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʘʫʩʪʝʥʽʪʥʦʾ ʩʪʘʣʽ, ʢʫʪʦʚʽ 
ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ1 

t Ó 6 ʤʤ PAUT*, RT-D** 

ɸʣʶʤʽʥʽʻʚʽ ʪʘʚʨʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʪʘ ʢʫʪʦʚʽ 
ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

t Ó 6 ʤʤ PAUT*, RT-D** 

ɸʣʶʤʽʥʽʻʚʽ ʭʨʝʩʪʦʧʦʜʽʙʥʽ ʟ'ʻʜʥʘʥʥʷ ʟ 
ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ 

t Ó 6 ʤʤ PAUT** 

ɸʣʶʤʽʥʽʻʚʽ ʩʪʠʢʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ 
ʧʨʦʚʘʨʦʤ 

t < 6ʤʤ RT-D 
6 ʤ ʤ Ò t Ò 40 ʤʤ RT-D, TOFD, PAUT 
t > 40 ʤʤ TOFD, PAUT, RT-D* 

ʃʠʚʘʨʥʽ ʤʽʜʥʽ ʩʧʣʘʚʠ ʋʩʽ PAUT, RT-D** 
ʉʪʘʣʝʚʽ ʧʦʢʦʚʢʠ ʋʩʽ PAUT, RT-D** 
ʉʪʘʣʝʚʽ ʚʠʣʠʚʢʠ ʋʩʽ PAUT, RT-D** 

ʆʩʥʦʚʥʠʡ ʤʝʪʘʣ/ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, 
ʊʝʨʤʦʦʙʨʦʙʣʝʥʽ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ 

t < 6 ʤʤ RT-D 
6 ʤ ʤ Ò t Ò 40 ʤʤ PAUT, TOFD, RT-D 
t > 40 ʤʤ PAUT, TOFD, RT-D** 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  166 

 

1 ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʘʥʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʤʝʪʦʜʠʢ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʴʦʛʦ, ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ ʤʝʪʦʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʭʠʣʠʭ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ (ʧʦʭʠʣʠʤ 

ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ) ʪʘ/ʘʙʦ ʧʦʭʠʣʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʟʩʫʚʥʦʾ ʭʚʠʣʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʜʥʦʩʥʦ 

ʧʦʚʝʨʭʥʽ ʧʨʦʢʘʪʫ ʧʦʣʷʨʠʟʘʮʽʻʶ (SH-ʭʚʠʣʽ) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ 

*ɼʉʊʋ EN ISO 17635 (EN ISO 17635:2016, IDT, ISO 17635:2016, IDT) ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ɿʘʛʘʣʴʥʽ ʧʨʘʚʠʣʘ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
* *  ɿʘʩʪʦʩʦʚʥʽ ʣʠʰʝ ʟ ʦʙʤʝʞʝʥʥʷʤʠ, ʻ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʈʝʻʩʪʨʦʤ.è. 

3.1.2.1 ʊʝʢʩʪ ʪʨʝʪʴʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ ʧʽʩʣʷ ʚʠʨʘʟʫ: çʣʘʙʦʨʘʪʦʨʽʡè ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

ç, ʚʠʢʦʥʫʶʯʠʤ ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ,è, ʜʘʣʽ ʪʝʢʩʪ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.1.2.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.1.2.2 ʉʫʜʥʦʙʫʜʽʚʥʝ/ʩʫʜʥʦʨʝʤʦʥʪʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʠ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʢʚʘʣʽʬʽʢʘʮʽʶ ʩʚʦʾʭ ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ 

ʦʧʝʨʘʪʦʨʽʚ ʽ ʟʘ ʾʭ ʩʝʨʪʠʬʽʢʘʮʽʶ, ʷʢʘ ʧʝʨʝʚʘʞʥʦ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʪʨʝʪʴʦʶ ʩʪʦʨʦʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʟʥʘʥʦʾ ʩʠʩʪʝʤʠ ʘʪʝʩʪʘʮʽʾ ʟʛʽʜʥʦ ʟ ɼʉʊʋ EN ISO 9712*. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʠʟʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʩʠʩʪʝʤʽ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʪʦʜʘʚʮʷ, ʪʘʢʽʡ ʷʢ, 

ʥʘʧʨʠʢʣʘʜ, SNT-TC-1A**, 2016 ʘʙʦ ANSI/ASNT CP-189, 2024***, ʷʢʱʦ ʧʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ 

ʩʫʜʥʦʙʫʜʽʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʽʚ ʙʫʣʘ ʧʦʛʦʜʞʝʥʘ ʈʝʛʽʩʪʨʦʤ. ʇʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ 

ʩʫʜʥʦʙʫʜʽʚʥʦʛʦ/ʩʫʜʥʦʨʝʤʦʥʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʡʦʛʦ ʧʽʜʨʷʜʥʠʢʽʚ ʧʦʚʠʥʥʘ, ʷʢ ʤʽʥʽʤʫʤ, ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʥʝʫʧʝʨʝʜʞʝʥʦʩʪʽ ʩʝʨʪʠʬʽʢʫʶʯʦʛʦ ʦʨʛʘʥʫ ʪʘ/ʘʙʦ ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ ʦʨʛʘʥʫ, ʟʛʽʜʥʦ ʟ  

ɼʉʊʋ EN ɯʉʆ 9712. 

ʉʝʨʪʠʬʽʢʘʪʠ ʪʘ ʜʦʧʫʩʢʠ ʢʦʥʪʨʦʣʝʨʽʚ ʽ ʦʧʝʨʘʪʦʨʽʚ ʧʦʚʠʥʥʽ ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʚʩʶ ʜʽʷʣʴʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʜʥʦʙʫʜʽʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʘʙʦ ʡʦʛʦ 

ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ. 

ʇʝʨʩʦʥʘʣ ʨʽʚʥʷ 3 ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʘʢʨʝʜʠʪʦʚʘʥʠʤ ʦʨʛʘʥʦʤ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ. 

*ɼʉʊʋ EN ISO 9712 (EN ISO 9712:2022, IDT, ISO 9712:2021, IDT) ï ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. ʂʚʘʣʽʬʽʢʘʮʽʷ ʪʘ 

ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

**SNT-TC-1A ï ʉʪʘʥʜʘʨʪ ʉʐɸ çʂʚʘʣʽʬʽʢʘʮʽʷ ʠ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣèʁ (Personnel 

Qualification and Certification in Nondestructive Testing). 

*** ANSI/ASNT CP-189, 2024 ï ʉʪʘʥʜʘʨʪ ʉʐɸ çʂʚʘʣʽʬʽʢʘʮʽʷ ʠ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʝʨʩʦʥʘʣʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶè. 

(Standard for Qualification and Certification of Nondestructive Testing Personnel).è. 

ʊʝʢʩʪʠ ʧʫʥʢʪʽʚ 3.1.2.2.1.2 ̔.3.1.2.2.1.3 ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç.2 ʆʧʝʨʘʪʦʨ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʅʂ ʪʘ 

ʨʦʟʰʠʬʨʦʚʫʻ ʧʦʢʘʟʥʠʢʠ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʶ ʥʝ ʥʠʞʯʝ ʨʽʚʥʷ ɯɯ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤ(ʠʤʠ)ʤʝʪʦʜʦʤ(ʘʤʠ) ʅʂ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʠʞʯʝ; 

.3 ɼʣʷ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʪʽʣʴʢʠ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʷʢʦʛʦʩʴ ʤʝʪʦʜʫ ʅʂ, ʽ ʥʝ ʚʠʢʦʥʫʶʪʴ 

ʨʦʟʰʠʬʨʦʚʢʫ ʘʙʦ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʚʘʣʽʬʽʢʘʮʽʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ  

ʟʘ ʨʽʚʥʝʤ ɯ. 

ʆʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʥʘʣʝʞʥʽ ʟʥʘʥʥʷ ʧʨʦ ʤʘʪʝʨʽʘʣʠ, ʟʚʘʨʶʚʘʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʢʦʤʧʦʥʝʥʪʠ, 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʅʂ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʚ 

ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ.è 

ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.1.2.3 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.1.2.3 

çʉʫʜʥʦʙʫʜʽʚʥʝ/ʩʫʜʥʦʨʝʤʦʥʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʫ ʰʪʘʪʽ ʢʦʥʪʨʦʣʝʨʘ 

ʘʙʦ ʢʝʨʽʚʥʠʢʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʚʽʜʧʦʚʽʜʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʅʂ), ʘ ʪʘʢʦʞ 

ʟʘ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʦʧʝʨʘʪʦʨʽʚ ʪʘ ʾʭ ʦʙʣʘʜʥʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʬʝʩʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʜʫʨ. 

ʉʫʜʥʦʙʫʜʽʚʥʝ/ʩʫʜʥʦʨʝʤʦʥʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚ ʰʪʘʪʽ ʥʘ ʧʦʩʪʽʡʥʽʡ 

ʦʩʥʦʚʽ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʥʝʟʘʣʝʞʥʫ ʩʝʨʪʠʬʽʢʘʮʽʶ ʥʘ ʨʽʚʝʥʴ 3 ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.1.2.2.1 ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠʟʥʘʯʘʪʠ ʧʝʨʩʦʥʘʣ ʨʽʚʥʷ 3; ʚʽʥ ʤʘʻ 

ʙʫʪʠ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʘʢʨʝʜʠʪʦʚʘʥʠʤ ʦʨʛʘʥʦʤ ʽʟ ʩʝʨʪʠʬʽʢʘʮʽʾ. ʉʫʜʥʦʙʫʜʽʚʥʝ/ʩʫʜʥʦʨʝʤʦʥʪʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʜʦ ʰʪʘʪʫ ʩʧʝʮʽʘʣʽʩʪʘ ʨʽʚʥʷ 3, ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ 

ʥʝ ʥʘ ʚʩʽ ʤʝʪʦʜʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʣʫʯʘʪʠ ʧʦʟʘʰʪʘʪʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ ʟʘ ʪʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʶ, ʥʘ ʷʢʽ ʥʝ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʰʪʘʪʥʠʡ ʩʧʝʮʽʘʣʽʩʪʠ ʨʽʚʥʷ 3 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  167 

 

ʂʦʥʪʨʦʣʝʨ ʧʦʚʠʥʝʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʨʦʟʛʣʷʜʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʧʨʦʮʝʜʫʨ ʅʂ, ʟʚʽʪʽʚ ʅʂ, 

ʢʘʣʽʙʨʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʅʂ. ɿʘ ʚʢʘʟʽʚʢʦʶ ʩʫʜʥʦʙʫʜʽʚʥʦʛʦ/ʩʫʜʥʦʨʝʤʦʥʪʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʡʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʽʚ ʢʦʥʪʨʦʣʝʨ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʧʝʨʘʪʦʨʽʚ 

ʱʦʨʽʯʥʦ.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.1.3.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.1.3.1 ʆʙʩʷʛ ʧʨʦʚʝʜʝʥʥʷ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʪʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʩʫʜʥʦʙʫʜʽʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʽ ʈʝʛʽʩʪʨʦʤ. 

ʗʢʱʦ ʽʥʰʝ ʥʝ ʧʦʛʦʜʞʝʥʦ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʦʟʛʣʷʜ ʈʝʛʽʩʪʨʫ ʜʣʷ ʩʭʚʘʣʝʥʥʷ 

ʩʭʝʤʘ (ʚʽʜʦʤʽʩʪʴ) ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʨʧʫʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʦʢʨʝʤʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʽʜ ʪʝʭʥʽʯʥʠʤ ʥʘʛʣʷʜʦʤ ʈʝʛʽʩʪʨʫ, ʥʝʦʙʭʽʜʥʽ ʚʽʜʦʤʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʝʩʣʝʥʥʷʭ ʙʝʟ ʩʢʣʘʜʘʥʥʷ ʦʢʨʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʉʭʝʤʘ (ʚʽʜʦʤʽʩʪʴ) 

ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ:è; 

ɼʦ ʪʝʢʩʪʫ 3.1.3.3 ʜʦʜʘʻʪʴʩʷ ʧʝʨʰʝ ʨʝʯʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.1.3.3 ʉʫʜʥʦʙʫʜʽʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʧʨʦʮʝʜʫʨ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ 

ʧʝʨʽʦʜ ʙʫʜʽʚʥʠʮʪʚʘ, ʘ ʈʝʛʽʩʪʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʜʘʥʽ ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ.è ɼʘʣʽ ʪʝʢʩʪ ʧʨʦʜʦʚʞʫʻʪʴʩʷ; 

ʥʘʧʨʠʢʽʥʮʽ ʧʫʥʢʪʫ ʜʦʜʘʻʪʴʩʷ ʚʠʨʘʟ: çʪʘ 3.2.11.è.  

ɼʦ ʪʝʢʩʪʫ ʜʨʫʛʦʛʦ ʘʙʟʘʮʫ ʧʫʥʢʪʫ 3.1.3.4 ʧʽʩʣʷ ʚʠʨʘʟʫ çéʟʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶè ʜʦʜʘʻʪʴʩʷ ʚʠʨʘʟ: ç(ʷʢ 

ʧʨʘʚʠʣʦ, ʢʝʨʽʚʥʠʢʦʤ ʅʂ)è, ʜʘʣʽ ʪʝʢʩʪ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.1.5.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.1.5.1 ɺ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ 
ʤʘʻ ʚʭʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʟʦʥʠ, ʱʦ ʚʢʣʶʯʘʻ ʟʚʘʨʥʠʡ ʰʦʚ ʪʘ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ, ʱʦ ʧʨʠʣʷʛʘʻ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 
10ʤʤ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ ʚʽʜ ʤʝʞ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʘʙʦ ʰʠʨʠʥʫ ʟʦʥʠ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ (ɿʊɺ), ʟʘʣʝʞʥʦ ʚʽʜ 
ʪʦʛʦ, ʱʦ ʙʽʣʴʰʝ. 

ʗʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʥʝʨʫʡʥʽʚʥʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʩʽʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʽ ʨʠʭʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʜʦ ʾʭ ʬʘʨʙʫʚʘʥʥʷ ʘʙʦ ˇʨʫʥʪʫʚʘʥʥʷ, ʘʙʦ ʜʦ 

ʥʘʥʝʩʝʥʥʷ ʛʘʣʴʚʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʦʢʨʠʪʪʽʚ. ʇʦʚʝʨʭʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʯʠʱʝʥʘ ʚʽʜ ʦʢʘʣʠʥʠ, ʰʣʘʢʫ, ʽʨʞʽ, ʱʦ ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ, ʟʚʘʨʶʚʘʣʴʥʠʭ ʙʨʠʟʦʢ, ʤʘʩʣʘ, 

ʤʘʩʪʠʣʘ, ʙʨʫʜʫ ʘʙʦ ʬʘʨʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ. ʇʽʜʛʦʪʦʚʢʘ ʪʘ 

ʦʯʠʱʝʥʥʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʅʂ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ (ʧʨʦʮʝʜʫʨ) ʅʂ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʽʥʩʧʝʢʪʦʨʘ. ʉʪʘʥ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʧʨʘʚʠʣʴʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʢʦʥʪʨʦʣʶ 

ʜʽʣʷʥʢʠ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʅʂ) ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʩʪʘʣʽ ʪʘ ʟ ʚʠʩʦʢʦʤʽʮʥʠʭ ʩʪʘʣʝʡ ʟ ʥʦʨʤʘʪʠʚʥʠʤ 

ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʝʞʽ ʧʣʠʥʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 420ʅ/ʤʤĮ ʜʦ 690ʅ/ʤʤĮ ʯʘʩ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʨʦʙʽʪ ʟʽ ʟʚʘʨʶʚʘʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ ʥʝ  

ʤʝʥʰʝ 48 ʛʦʜ. 

ɼʣʷ ʩʪʘʣʽ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ ʧʦʥʘʜ 690ʅ/ʤʤĮ ʅʂ ʥʝ ʧʦʚʠʥʝʥ 

ʧʨʦʚʦʜʠʪʠʩʷ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 72 ʛʦʜ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʟʚʘʨʶʚʘʥʥʷ. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʩʪʘʣʽ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʧʨʠʡʤʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʫ 

ʜʚʘ ʝʪʘʧʠ: ʧʝʨʚʠʥʥʠʡ ʪʘ ʜʫʙʣʶʶʯʠʡ ʢʦʥʪʨʦʣʴ. ʇʝʨʚʠʥʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ 48 ʛʦʜ ʘʙʦ 72 

ʛʦʜ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʟʽ ʟʚʘʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ, ʚʠʢʣʘʜʝʥʠʭ ʚʠʱʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

ɼʫʙʣʶʶʯʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʪʽʣʴʢʠ ʥʘ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ, ʚʠʢʦʥʘʥʠʭ ʧʨʠ ʥʝʛʘʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʠʟʥʘʥʠʭ ʧʨʠʜʘʪʥʠʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʠʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 10 ʜʽʙ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʆʙ'ʻʤ ʜʫʙʣʶʶʯʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʨʫʧʠ ʚ'ʷʟʝʡ ʢʦʨʧʫʩʫ ʩʫʜʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 1.2.3.7 ʯʘʩʪʠʥʠ II çʂʦʨʧʫʩè ʽ ʩʪʘʥʦʚʠʪʴ 100 % ʜʣʷ III ʛʨʫʧʠ 

ʚ'ʷʟʝʡ, 50 % ʜʣʷ II ʛʨʫʧʠ ʟʚ'ʷʟʢʽʚ, 25 % ʜʣʷ I ʛʨʫʧʠ ʚ'ʷʟʝʡ. 

ʇʨʠʤʽʪʢʠ: 1. ʗʢʱʦ ʚʠʨʦʙʥʠʢ ʤʦʞʝ ʥʘʜʘʪʠ ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʜʦʢʘʟʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ 

ʪʨʽʱʠʥ ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ, ʯʘʩ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʟʽ 

ʟʚʘʨʶʚʘʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʠʡ ʜʣʷ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʡ A/F40 ʽ ʥʠʞʯʝ ʪʘ 

ʪʦʚʱʠʥʦʶ ʥʝ ʙʽʣʴʰʝ 40 ʤʤ, ʽ ʜʣʷ ʩʪʘʣʝʡ ʢʘʪʝʛʦʨʽʾ A/F500 ʽ ʚʠʱʝ ʪʘ ʪʦʚʱʠʥʦʶ ʥʝ ʙʽʣʴʰʝ 20 ʤʤ.è 

ʊʝʢʩʪʠ ʧʨʠʤʽʪʦʢ 2 ʪʘ 3 ʟʙʝʨʽʛʘʶʪʴʩʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  168 

 

3.1.5.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʥʘʧʨʠʢʽʥʮʽ ʧʝʨʰʦʛʦ ʨʝʯʝʥʥʷ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: ç, ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ 3.2.1.è. 

ʇʽʜʨʦʟʜʽʣ 3.2. ʊʝʢʩʪ ʧʫʥʢʪʫ 3.2.1.1 ʧʽʩʣʷ ʚʠʨʘʟʫ çɼʉʊʋ EN ISO 17637, ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ  

ç, ɼʉʊʋ EN ISO 6520-1è. ɼʘʣʽ ʪʝʢʩʪ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. 

ʋ ʧʫʥʢʪʘʭ 3.2.1.2, 3.2.1.5 ʚʠʨʘʟ çɼʉʊʋ EN ISO 6520è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çɼʉʊʋ EN ISO 6520-1è 

ʜʚʽʯʽ. 

3.2.1.5. ʅʘʟʚʘ ʨʠʩʫʥʢʫ 3.2.1.5 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: çʈʠʩ. 3.2.1.5 ʋʤʦʚʠ ʜʦʩʪʫʧʫ ʜʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 
ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʽʟʫʘʣʴʥʦʤʫ ʽ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʽè. 

3.2.1.8 ʋ ʧʝʨʰʦʤʫ ʨʝʯʝʥʥʽ ʚʠʨʘʟ çʂʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʰʚʽʚ ʚʠʤʽʨʶʚʘʥʥʷʤè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: 

çɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʰʚʽʚè. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.2.2.4 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.2.2.4 ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʟʘʟʚʠʯʘʡ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 5 ÁC ʜʦ 50 ÁC; ̫ʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʮʴʦʛʦ 

ʜʽʘʧʘʟʦʥʫ, ʪʦ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʧʝʥʝʪʨʘʥʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʦʞ ʚʠʧʨʦʙʫʚʘʣʴʥʽ (ʥʘʣʘʰʪʫʚʘʣʴʥʽ) ʟʨʘʟʢʠ.è. 

ʊʝʢʩʪ ʧʫʥʢʪʫ 3.2.4.1 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.2.4.1 ʈʘʜʽʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ 

ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʝʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʧʠʩʴʤʦʚʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ 

(ʧʨʦʮʝʜʫʨʘʤʠ), ʨʦʟʨʦʙʣʝʥʠʤʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ɼʉʊʋ EN ISO 17636-1,  

ɼʉʊʋ EN ISO 17636-2, ʘʙʦ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʧʦʚʝʨʭʥʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʠʪʴ ʦʜʥʦʨʽʜʥʠʤʠ, ʱʦʙ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʥʝ 

ʧʨʠʭʦʚʫʚʘʣʠ ʘʙʦ ʥʝ ʧʝʨʝʰʢʦʜʞʘʣʠ ʨʦʟʰʠʬʨʦʚʮʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʘʥ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʧʨʘʚʠʣʴʥʽʡ ʨʦʟʰʠʬʨʦʚʮʽ ʨʘʜʽʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʢʦʥʪʨʦʣʶ ʜʽʣʷʥʢʠ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ.è. 

3.2.4.13 ʅʘʧʨʠʢʽʥʮʽ ʪʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: ç(ʮʠʬʨʦʚʘ ʨʘʜʽʦʛʨʘʬʽʷ RT-D).è. 

3.2.4.13.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.2.4.13.1 ʈʘʜʽʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʜʝʪʝʢʪʦʨʽʚ (ʮʠʬʨʦʚʘ ʨʘʜʽʦʛʨʘʬʽʷ RT-D) ʧʦʚʠʥʝʥ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʛʽʜʥʦ ʟ ʧʠʩʴʤʦʚʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ (ʧʨʦʮʝʜʫʨʘʤʠ), ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʥʘ ʦʩʥʦʚʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ EN ISʆ 17636-2, ʘʙʦ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

3.2.4.13.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.2.4.13.2 ʈʘʜʽʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʜʝʪʝʢʪʦʨʽʚ (ʮʠʬʨʦʚʘ ʨʘʜʽʦʛʨʘʬʽʷ RT-D) ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʫʣʦʥʥʦʛʦ ʘʙʦ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ ʽ ʪʨʫʙ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʢʦʤʧ'ʶʪʝʨʥʦʶ 

ʨʘʜʽʦʛʨʘʬʽʻʶ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʬʦʩʬʦʨʥʠʭ ʧʣʘʩʪʠʥ (CR), ʘʙʦ ʨʘʜʽʦʛʨʘʬʽʻʶ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʤʘʪʨʠʯʥʠʭ ʜʝʪʝʢʪʦʨʽʚ (DDɸ). 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʉʠʩʪʝʤʘ ʮʠʬʨʦʚʠʭ ʜʝʪʝʢʪʦʨʥʠʭ ʤʘʪʨʠʮʴè, ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʦʚʝ ʚʠʟʥʘʯʝʥʥʷ: 

çʉʠʩʪʝʤʘ ʟ ʤʘʪʨʠʯʥʠʤ ʮʠʬʨʦʚʠʤ ʜʝʪʝʢʪʦʨʦʤè. 

ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 4.2.4.13.4 ʪʘ ʪʘʙʣʠʮʝʶ 4.2.4.13.4 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 

3.2.4.13.4 ʉʧʝʮʠʬʽʢʘʮʽʷ (ʧʨʦʮʝʜʫʨʘ) ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʜʝʪʝʢʪʦʨʽʚ (ʎʠʬʨʦʚʘ ʨʘʜʽʦʛʨʘʬʽʷ RT-D) ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʬʦʨʤʣʝʥʘ ʧʠʩʴʤʦʚʦ ʽ 

ʤʽʩʪʠʪʠ ʱʦʥʘʡʤʝʥʰʝ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʚʝʜʝʥʫ ʚ ʪʘʙʣ.3.2.4.13.4. 

ʊʘʙʣʠʮʷ 3.2.4.13.4 ɺʠʤʦʛʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ 

ɺʠʤʦʛʘ 

ʄʘʨʢʠ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʪʠʧʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ, ʚʢʣʶʯʘʶʯʠ ʚʝʣʠʯʠʥʠ ʪʦʚʱʠʥ, ʨʦʟʤʽʨʠ ʪʘ 

ʬʦʨʤʫ ʚʠʨʦʙʫ (ʚʠʣʠʚʢʠ, ʧʦʢʦʚʢʠ, ʪʨʫʙʘ, ʣʠʩʪ ʪʦʱʦ) 

ʆʧʠʩ ʩʠʩʪʝʤʠ ʦʮʠʬʨʫʚʘʥʥʷ: 

ʚʠʨʦʙʥʠʢ ʽ ˉ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʦʮʠʬʨʫʚʘʥʥʷ, ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʤʦʥʽʪʦʨʘ 

ʨʦʟʤʽʨʠ ʧʣʽʚʢʠ ʩʢʘʥʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 

ʨʦʟʤʽʨ(ʠ) ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʩʠʩʪʝʤʠ ʩʢʘʥʫʚʘʥʥʷ 

ʨʦʟʤʽʨ(ʠ) ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ ʩʠʩʪʝʤʠ ʩʢʘʥʫʚʘʥʥʷ 
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ʨʦʟʤʽʨ ʧʽʢʩʝʣʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ, ʚʠʟʥʘʯʝʥʦʛʦ ʤʝʞʝʶ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʦʥʽʪʦʨʘ ʧʦ 

ʚʝʨʪʠʢʘʣʽ/ʛʦʨʠʟʦʥʪʘʣʽ 

ʦʩʚʽʪʣʝʥʥʷ ʚʽʜʝʦʝʢʨʘʥʘ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʉʧʦʩʽʙ ʦʮʠʬʨʫʚʘʥʥʷ: 

ʨʦʟʤʽʨ ʧʣʷʤʠ ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʚ ʤʽʢʨʦʥʘʭ), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʩʧʦʩʽʙ ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ ʙʝʟ ʚʪʨʘʪ, 

ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʚʚʝʜʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ, ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʧʨʦʩʪʦʨʦʚʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ: 

ʢʦʥʪʨʘʩʪʥʘ ʯʫʪʣʠʚʽʩʪʴ (ʦʪʨʠʤʘʥʠʡ ʜʽʘʧʘʟʦʥ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ), ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʦʩʪʦʨʦʚʘ ʣʽʥʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʪʠʧ ʤʘʪʝʨʽʘʣʫ ʽ ʜʽʘʧʘʟʦʥ ʪʦʚʱʠʥ, ʱʦ ʧʨʦʩʚʽʯʫʶʪʴʩʷ 

ʪʠʧ ʜʞʝʨʝʣʘ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʠʧ ʜʝʪʝʢʪʦʨʘ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʝʪʝʢʪʦʨʘ 

ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʦ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʙ'ʻʢʪʦʤ ʢʦʥʪʨʦʣʶ ʪʘ 

ʜʝʪʝʢʪʦʨʦʤ 

ʨʦʟʤʽʨ ʜʞʝʨʝʣʘ 

ʩʭʝʤʘ ʢʦʥʪʨʦʣʶ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ (ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ), ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, 

ʽʥʜʠʢʘʪʦʨ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ (IQI) 

ʜʨʦʪʦʚʠʡ ̔ ʥʜʠʢʘʪʦʨ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʙʘʛʘʪʦʜʨʦʪʦʚʠʡ ̔ ʥʜʠʢʘʪʦʨ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʽʥʜʠʢʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʨʽʚʥʽ ʦʮʽʥʢʠ ʪʘ/ʘʙʦ ʨʽʚʥʽ ʨʝʻʩʪʨʘʮʽʾ 

ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ 

ʩʪʘʥ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ 

ʜʘʥʽ, ʷʢ ʤʽʥʽʤʫʤ ʧʨʦ ʢʘʣʽʙʨʫʚʘʥʥʷ (ʧʝʨʝʚʽʨʢʫ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʷʢʠʤ ʜʦʢʫʤʝʥʪʦʤ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ) 

ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʙʝʟʧʝʢʠ 

ʇʽʜʨʦʟʜʽʣ 3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.2.4.13.5 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.2.4.13.5 ɺʠʙʽʨ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʜʣʷ ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ (RT-D) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʜʽʣʫ 8.4. ɼʉʊʋ EN ISO 

17636-2.è. 

ʆʩʪʘʥʥʽʡ ʘʙʟʘʮ ʧʫʥʢʪʫ 3.2.5.6 ʧʽʩʣʷ ʚʠʨʘʟʫ çɼʉʊʋ EN ISO 16810è ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ ç, ɼʉʊʋ EN 

ISO 581-1è ʜʘʣʠ ʪʝʢʩʪ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ʇʽʜʨʦʟʜʽʣ 3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.2.5.20 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.2.5.20 ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʤʝʪʦʜ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ (PAUT). 

3.2.5.20.1 ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ (PAUT) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʟʚʘʨʶʚʘʥʥʷʤ ʧʣʘʚʣʝʥʥʷʤ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 6ʤʤ. 

ɿʘ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ (AUT) ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ (SAUT) 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ (AUT) ð ʩʧʦʩʽʙ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʠʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʽ ʢʝʨʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, 

ʢʝʨʦʚʘʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦ ʽ ʷʢʝ ʨʝʛʫʣʶʻʪʴʩʷ ʘʧʘʨʘʪʫʨʦʶ ʙʝʟ ʫʯʘʩʪʽ ʦʧʝʨʘʪʦʨʘ. ʆʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʶ, ʧʦʚʠʥʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʝʭʦ - ʩʠʛʥʘʣʠ, ʚʢʣʶʯʘʶʯʠ 

ʧʦʣʦʞʝʥʥʷ ʩʢʘʥʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʦʜʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ AUT ʦʜʥʘ ʘʙʦ ʙʽʣʴʰʝ ʦʧʝʨʘʮʽʡ (ʩʢʘʥʫʚʘʥʥʷ, ʧʦʟʠʮʽʶʚʘʥʥʷ, ʟʘʧʠʩ 

ʨʝʟʫʣʴʪʘʪʽʚ) ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. 

ʄʝʭʘʥʽʟʦʚʘʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ (SAUT) ð ʩʧʦʩʽʙ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʠʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦ ʚʩʪʘʥʦʚʣʶʚʘʥʦʛʦ  ̔ ʢʝʨʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, 
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ʢʝʨʦʚʘʥʦʛʦ ʚʨʫʯʥʫ ʽ ʷʢʝ ʤʦʞʝ  ʨʝʛʫʣʶʚʘʪʠʩʷ ʚʨʫʯʥʫ ʦʧʝʨʘʪʦʨʦʤ. ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʶ, ʧʦʚʠʥʥʦ ʨʝʻʩʪʨʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʣʫʥʘ-ʩʠʛʥʘʣʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʣʦʞʝʥʥʷ 

ʩʢʘʥʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʦʜʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ. SAUT ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʠʭ ʩʢʘʥʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʽʟ ʟʘʧʠʩʦʤ ʨʝʟʫʣʴʪʘʪʽʚ. 

3.2.5.20.2 ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ (PAUT) ʧʦʚʠʥʝʥ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ɼʉʊʋ EN ISO 13588, ɼʉʊʋ EN ISO 

18563-1, ɼʉʊʋ EN ISO 18563-2, ɼʉʊʋ EN ISO 18563-3 ʪʘ ɼʉʊʋ EN ISO 19285 ʘʙʦ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʈʝʛʽʩʪʨʫ.  

3.2.5.20.3 ʇʨʦʮʝʜʫʨʘ PAUT ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʬʦʨʤʣʝʥʘ ʧʠʩʴʤʦʚʦ ʽ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʱʦʥʘʡʤʝʥʰʝ 

ʽʥʬʦʨʤʘʮʽʶ, ʥʘʚʝʜʝʥʫ ʚ ʪʘʙʣ. 3.2.5.20.3. ʗʢʱʦ ʦʩʥʦʚʥʠʡ ʧʘʨʘʤʝʪʨ, ʥʘʚʝʜʝʥʠʡ ʚ ʪʘʙʣ. 3.2.5.20.3, 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʢʘʟʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʧʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʧʝʨʝʘʪʝʩʪʦʚʘʥʘ.  ʗʢʱʦ ʜʨʫʛʦʨʷʜʥʠʡ ʧʘʨʘʤʝʪʨ ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʢʘʟʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʘʙʦ 

ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʧʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʘʪʝʩʪʘʮʽʾ ʥʝ ʧʽʜʣʷʛʘʻ. ɺʩʽ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʘʙʦ 

ʜʨʫʛʦʨʷʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʧʠʩʴʤʦʚʽʡ 

ʧʨʦʮʝʜʫʨʽ, ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʛʣʷʜʫ ʧʠʩʴʤʦʚʦʾ ʧʨʦʮʝʜʫʨʠ ʘʙʦ ʚʥʝʩʝʥʥʷ ʚ ʥʝʾ ʟʤʽʥ. 

ʊʘʙʣ. 3.2.5.20.3 ɺʠʤʦʛʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ 

ʨʝʰʽʪʢʠ (ʌʈ) 

 
ɺʠʤʦʛʘ ʆʩʥʦʚʥʠʡ 

ʧʘʨʘʤʝʪʨ 

ɼʨʫʛʦʨʷʜʥʠʡ ʧʘʨʘʤʝʪʨ 

ʄʘʨʢʠ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʪʠʧʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʝʨʝʚʽʨʝʥʽ, ʚʢʣʶʯʘʶʯʠ ʚʝʣʠʯʠʥʠ ʪʦʚʱʠʥ, ʨʦʟʤʽʨʠ ʪʘ ʚʠʜ ʚʠʨʦʙʫ 

(ʚʠʣʠʚʢʠ, ʧʦʢʦʚʢʠ, ʪʨʫʙʘ, ʣʠʩʪ ʪʦʱʦ) 

X ï 

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʧʦʚʝʨʭʥʽ X ï 

ʄʝʪʦʜ(ʠ) (ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʷʤʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʧʦʭʠʣʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʢʦʥʪʘʢʪʥʠʡ ʤʝʪʦʜ ʪʘ/ʘʙʦ ʽʤʝʨʩʽʡʥʠʡ ʤʝʪʦʜ) 

X ï 

ʂʫʪ(ʢʫʪʠ) ʪʘ ʩʧʦʩʽʙ(ʠ) ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʽ X ï 

ʊʠʧ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʯʘʩʪʦʪʘ, ʨʦʟʤʽʨ ʽ ʥʦʤʝʨ ʝʣʝʤʝʥʪʘ, 

ʧʦʢʘʟʥʠʢʠ ʘʢʫʩʪʠʯʥʦʛʦ ʧʦʣʷ ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ, ʪʘ 

ʬʦʨʤʘ 

X ï 

ʌʦʢʘʣʴʥʘ ʟʦʥʘ (ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʠʥʠ, ʛʣʠʙʠʥʠ ʯʠ ʪʨʘʻʢʪʦʨʽʾ 

ʟʚʫʢʫ) 

X ï 

ʈʦʟʤʽʨ ʘʢʪʠʚʥʦʾ ʘʧʝʨʪʫʨʠ ʌʈ (ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, 

ʝʬʝʢʪʠʚʥʘ ʚʳʩʦʪʘ1 ̔  ʰʠʨʠʥʘ ʝʣʝʤʝʥʪʘ) 

X ï 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʟʘʢʦʥʠ ʬʦʢʫʩʫʚʘʥʥʷ ʜʣʷ E-ʩʢʘʥʽʚ ʪʘ S-ʩʢʘʥʽʚ 

(ʪʦʙʪʦ ʜʽʘʧʘʟʦʥ ʟʘʩʪʦʩʦʚʘʥʠʭ ʥʦʤʝʨʽʚ ʝʣʝʤʝʥʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʫʪʦʚʠʡ ʜʽʘʧʘʟʦʥ, ʟʤʽʥʘ ʝʣʝʤʝʥʪʘ ʢʫʪʦʚʦʛʦ 

ʢʨʦʢʫ) 

X ï 

ʉʧʝʮʽʘʣʴʥʽ (ʬʘʟʦʚʘʥʽ) ʧʝʨʝʪʚʦʨʶʚʘʯʽ: ʧʦʭʠʣʽ, ʫʚʽʛʥʫʪʽ ʘʙʦ 

ʦʧʫʢʣʽ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

X ï 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʧʨʠʣʘʜ(ʠ) ʢʦʥʪʨʦʣʶ X ï 

ʂʘʣʽʙʨʫʚʘʥʥʷ (ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ (ʝʪʘʣʦʥʥʠʡ) ʟʨʘʟʦʢ(ʠ) ʪʘ 

ʤʝʪʦʜ(ʠ)) 

X ï 

ʅʘʧʨʷʤʠ ʪʘ ʦʙʩʷʛ ʩʢʘʥʫʚʘʥʥʷ X ï 

ʉʢʘʥʫʚʘʥʥʷ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʤʝʭʘʥʽʟʘʮʽʾ/ʘʚʪʦʤʘʪʠʟʘʮʽʾ) 

X ï 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʨʦʟʨʽʟʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ 

X ï 

ʆʪʨʠʤʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ, 

ʷʢʱʦ ʧʦʪʨʽʙʥʦ 

X  

ɼʫʙʣʶʚʘʥʥʷ ʩʢʘʥʫʚʘʥʥʷ (ʫ ʩʢʦʨʦʯʝʥʦʤʫ ʦʙʩʷʟʽ) X ï 

ɺʠʤʦʛʠ ʜʦ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ X ï 

ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʨʽʚʥʽ ʦʮʽʥʢʠ ʪʘ/ʘʙʦ ʨʽʚʥʽ ʬʽʢʩʘʮʽʾ X ï 

ɺʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ï X 

ʉʪʘʥ ʧʦʚʝʨʭʥʽ (ʧʦʚʝʨʭʥʷ, ɦ ʦ  ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʥʘʣʘʰʪʫʚʘʣʴʥʠʡ 

ʟʨʘʟʦʢ) 

ï X 

ʂʦʥʪʘʢʪʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʥʘʡʤʝʥʫʚʘʥʥʷ ʤʘʨʢʠ ʘʙʦ ʪʠʧ) ï X 

ʉʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ï X 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  171 

 

ɸʚʪʦʤʘʪʠʯʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʘ/ʘʙʦ ʨʝʻʩʪʨʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ï X 

ɼʘʥʽ, ʷʢ ʤʽʥʽʤʫʤ, ʧʨʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

(ʥʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ) 

ï X 

ʇʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʝʢʦʣʦʛʽʾ ʪʘ ʙʝʟʧʝʢʠ ï X 
1 ɽʬʝʢʪʠʚʥʘ ʚʠʩʦʪʘ ï ʮʝ ʚʽʜʩʪʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʢʨʘʶ ʧʝʨʰʦʛʦ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʝʣʝʤʝʥʪʘ, 
ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʚ ʟʘʢʦʥʽ ʬʦʢʫʩʫʚʘʥʥʷ. 

3.2.5.20.4  ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʢʦʥʪʨʦʣʶ. 

3.2.5.20.4.1 ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ. 

ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʝʪʦʜʫ PAUT, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʧʨʦʮʝʜʫʨʽ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ɼʉʊʋ EN ISO 13588, ʚ 

ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʦʪʠʨʠ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʽʡ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʫʮʽʣʴʥʦʩʪʝʡ (ʜʝʬʝʢʪʽʚ). 

ʂʦʥʪʨʦʣʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɼʉʊʋ EN ISO 13588 ʪʘ ʚʠʤʦʛʘʤ, ʚʠʢʣʘʜʝʥʠʤ 

ʥʠʞʯʝ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʤʝʪʦʜʦʤ PAUT, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʪʘʙʣ. 3.1.1.3. 

3.2.5.20.4.2 ʆʙʩʷʛ ʢʦʥʪʨʦʣʶ. 

ʄʝʪʘ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘʮʽʻʶ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ, ʱʦ ʧʽʜʣʷʛʘʻ 

ʢʦʥʪʨʦʣʶ. 

ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ʩʭʝʤʘ ʩʢʘʥʫʚʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʦʥʫ ʜʽʾ ʧʫʯʢʘ, ʪʦʚʱʠʥʫ ʰʚʘ ʪʘ ʡʦʛʦ 

ʛʝʦʤʝʪʨʽʶ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʧʫʯʢʠ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʙʩʷʛ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʠʡ. 

ʗʢʱʦ ʜʣʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʟʚʘʨʶʚʘʥʥʷʤ ʧʣʘʚʣʝʥʥʷʤ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʮʽʥʢʘ ʽʥʜʠʢʘʮʽʡ 

ʪʽʣʴʢʠ ʟʘ ʘʤʧʣʽʪʫʜʦʶ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ E-ʩʢʘʥ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʘ ʚʽʜ ʥʦʨʤʘʣʽ ʜʦ 

ʨʦʟʜʽʣʢʠ ʰʚʘ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ 5Á. ʎʷ ʚʠʤʦʛʘ ʤʦʞʝ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

S-ʩʢʘʥʫʚʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʷʚʣʝʥʥʷ ʥʝʩʫʮʽʣʴʥʦʩʪʝʡ ʟʚʘʨʥʠʭ ʰʚʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʦʟʤʽʨʫ ʽ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʫʟʛʦʜʞʝʥʦʶ ʧʨʦʮʝʜʫʨʦʶ (ʧʨʠ ʪʘʢʽʡ ʧʝʨʝʚʽʨʮʽ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʥʘʣʘʰʪʫʚʘʣʴʥʽ ʟʨʘʟʢʠ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʙʠʚʘʯʽ ʚ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥʠ ʧʨʦʧʣʘʚʣʝʥʥʷ). 

3.2.5.20.4.3 ʅʘʣʘʰʪʫʚʘʣʴʥʽ ʟʨʘʟʢʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʥʘʣʘʰʪʫʚʘʣʴʥʠʡ ʟʨʘʟʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʠʤʦʛʘʤ ʢʦʥʪʨʦʣʶ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʦʙôʻʤ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ). ʅʘʣʘʰʪʫʚʘʣʴʥʽ 

ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ɼʉʊʋ EN ɯSʆ 13588 ʘʙʦ ʽʥʰʠʤ ʫʟʛʦʜʞʝʥʠʤ ʨʽʚʥʦʮʽʥʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʽ 

ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʤʦʛʘʤ ʈʝʛʽʩʪʨʫ. 

3.2.5.20.4.4 ʆʮʽʥʢʘ ʽʥʜʠʢʘʮʽʾ. 

ɯʥʜʠʢʘʮʽʾ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʢʦʥʪʨʦʣʶ, ʧʦʚʠʥʥʽ ʦʮʽʥʶʚʘʪʠʩʷ ʘʙʦ ʟʘ ʜʦʚʞʠʥʦʶ ʪʘ 

ʚʠʩʦʪʦʶ, ʘʙʦ ʟʘ ʜʦʚʞʠʥʦʶ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ. ʆʮʽʥʢʘ ʽʥʜʠʢʘʮʽʡ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ  

ɼʉʊʋ EN ISO 19285 ʘʙʦ ʫʟʛʦʜʞʝʥʠʤ ʨʽʚʥʦʮʽʥʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʈʝʛʽʩʪʨʫ. 

ʉʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʚʢʣʶʯʘʶʪʴ ʢʦʥʪʨʦʣʴʥʽ ʨʽʚʥʽ, ʪʠʤʯʘʩʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

(ʊʈʏ/TSG), ʜʽʘʛʨʘʤʫ çʘʤʧʣʽʪʫʜʘ ð ʚʽʜʩʪʘʥʴ ð ʜʽʘʤʝʪʨè (ɸɺɼ/DGS) ʪʘ ʟʥʠʞʝʥʥʷ ʥʘ 6ʜɹ. ʄʝʪʦʜ 

ʟʥʠʞʝʥʥʷ ʥʘ6ʜɹ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʢʘʮʽʡ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʰʠʨʠʥʫ 

ʧʫʯʢʘ.è. 

ʇʽʜʨʦʟʜʽʣ 3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.2.5.21 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.2.5.21 ɼʠʬʨʘʢʮʽʡʥʦ-

ʯʘʩʦʚʠʡ ʤʝʪʦʜ (TOFD). 

3.2.5.21.1 ɼʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʠʡ ʤʝʪʦʜ (TOFD) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʾ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʟ ʢʨʘʷʤʠ 

ʥʝʩʫʮʽʣʴʥʦʩʪʝʡ. ʎʷ ʚʟʘʻʤʦʜʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʠʬʨʘʢʮʽʡʥʠʭ ʭʚʠʣʴ ʫ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʢʫʪʽʚ. ɺʠʷʚʣʝʥʥʷ ʜʠʬʨʘʢʮʽʡʥʠʭ ʭʚʠʣʴ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʩʫʮʽʣʴʥʦʩʪʽ. 

ɼʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʠʡ ʤʝʪʦʜ (TOFD) ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨʠ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ 

ɼʉʊʋ EN ɯʉʆ 10863 ʪʘ ɼʉʊʋ EN ɯʉʆ 15626 ʘʙʦ ʽʥʰʠʭ ʩʪʘʥʜʘʨʪʘʭ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛʘʭ ʈʝʛʽʩʪʨʫ. 

3.2.5.21.2 ʇʨʦʮʝʜʫʨʘ TOFD ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʬʦʨʤʣʝʥʘ ʧʠʩʴʤʦʚʦ ʪʘ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ, 

ʟʘʟʥʘʯʝʥʫ ʚ ʪʘʙʣ. 3.2.5.21.2. ʗʢʱʦ ʦʩʥʦʚʥʠʡ ʧʘʨʘʤʝʪʨ, ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣ. 3.2.5.21.2 ʟʤʽʥʶʻʪʴʩʷ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʧʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʝʘʪʝʩʪʦʚʘʥʘ. ʗʢʱʦ ʜʨʫʛʦʨʷʜʥʠʡ ʧʘʨʘʤʝʪʨ ʟʤʽʥʶʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʘʙʦ 

ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʧʠʩʴʤʦʚʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʘʪʝʩʪʘʮʽʾ ʥʝ ʧʽʜʣʷʛʘʻ. ɺʩʽ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʘʙʦ 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  172 

 

ʜʨʫʛʦʨʷʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʠʩʴʤʦʚʽʡ 

ʧʨʦʮʝʜʫʨʽ, ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʛʣʷʜʫ ʧʠʩʴʤʦʚʦʾ ʧʨʦʮʝʜʫʨʠ ʘʙʦ ʚʥʝʩʝʥʥʷ ʜʦ ʥʝʾ ʟʤʽʥ. 

ʊʘʙʣʠʮʷ 3.2.5.21.2 ɺʠʤʦʛʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʜʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʦʛʦ ʤʝʪʦʜʫ  
ɺʠʤʦʛʘ ʆʩʥʦʚʥʠʡ 

ʧʘʨʘʤʝʪʨ 

ɼʨʫʛʦʨʷʜʥʠʡ 

ʧʘʨʘʤʝʪʨ 

ʊʠʧʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ, ʚʢʣʶʯʘʶʯʠ 
ʚʝʣʠʯʠʥʠ ʪʦʚʱʠʥ, ʨʦʟʤʽʨʠ ʪʘ ʚʠʜ ʚʠʨʦʙʫ (ʚʠʣʠʚʢʠ, ʧʦʢʦʚʢʠ, 
ʪʨʫʙʘ, ʣʠʩʪ ʽ ʪ.ʜ.) 

X ï 

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʧʦʚʝʨʭʥʽ X ï 
ʂʫʪ(ʢʫʪʠ) ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʽ ʚ ʤʘʪʝʨʽʘʣʽ X ï 
ʊʠʧ(ʠ) ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʯʘʩʪʦʪʘ(ʠ) ʪʘ ʨʦʟʤʽʨ(ʠ)/ʬʦʨʤʘ(ʠ) 
ʝʣʝʤʝʥʪʘ 

X ï 

ʉʧʝʮʽʘʣʴʥʽ (ʬʘʟʦʚʘʥʽ) ʧʝʨʝʪʚʦʨʶʚʘʯʽ: ʧʦʭʠʣʽ, ʫʚʽʛʥʫʪʽ ʘʙʦ 
ʦʧʫʢʣʽ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

X ï 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʧʨʠʣʘʜ(ʠ) ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ X ï 
ʂʘʣʽʙʨʫʚʘʥʥʷ [ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ (ʝʪʘʣʦʥʥʠʡ) ʟʨʘʟʦʢ(ʠ) ʪʘ 
ʤʝʪʦʜ(ʠ)] 

X ï 

ʅʘʧʨʷʤʠ ʪʘ ʦʙʩʷʛ ʩʢʘʥʫʚʘʥʥʷ X ï 
ʉʢʘʥʫʚʘʥʥʷ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ 
ʤʝʭʘʥʽʟʘʮʽʾ/ʘʚʪʦʤʘʪʠʟʘʮʽʾ) 

X ï 

ɯʥʪʝʨʚʘʣ ʚʠʙʽʨʢʠ ʜʘʥʠʭ (ʫ ʟʙʽʣʴʰʝʥʦʤʫ ʦʙʩʷʟʽ) X ï 
ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʨʦʟʨʽʟʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ 
ʬʦʨʤʠ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ 

X ï 

ʆʪʨʠʤʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ, 
ʷʢʱʦ ʧʦʪʨʽʙʥʦ 

X ï 

ɼʫʙʣʶʚʘʥʥʷ ʩʢʘʥʫʚʘʥʥʷ (ʫ ʩʢʦʨʦʯʝʥʦʤʫ ʦʙʩʷʟʽ) X ï 
ɺʠʤʦʛʠ ʜʦ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ X ï 
ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʨʽʚʥʽ ʦʮʽʥʢʠ ʪʘ/ʘʙʦ ʨʽʚʥʽ ʬʽʢʩʘʮʽʾ X ï 
ɺʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ï X 
ʉʪʘʥ ʧʦʚʝʨʭʥʽ (ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʦʚʝʨʭʥʷ, 
ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ (ʝʪʘʣʦʥʥʠʡ) ʟʨʘʟʦʢ) 

ï X 

ʂʦʥʪʘʢʪʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʥʘʡʤʝʥʫʚʘʥʥʷ ʤʘʨʢʠ ʘʙʦ ʪʠʧ) ï X 
ʉʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ï X 
ɸʚʪʦʤʘʪʠʯʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʘ/ʘʙʦ ʨʝʻʩʪʨʫʶʯʝ 
ʦʙʣʘʜʥʘʥʥʷ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ï X 

ɼʘʥʽ, ʷʢ ʤʽʥʽʤʫʤ, ʧʨʦ ʢʘʣʽʙʨʫʚʘʥʥʷ (ʧʝʨʝʚʽʨʢʫ) ʧʦʚʠʥʥʽ 
ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ) 

ï X 

ʇʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʙʝʟʧʝʢʠ ï X 

3.2.5.21.3 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʢʦʥʪʨʦʣʶ. 

3.2.5.21.3.1 ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ. 

ʈʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʝʪʦʜʫ TOFD, ʥʘʚʝʜʝʥʽ ʚ ʧʨʦʮʝʜʫʨʽ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ɼʉʊʋ EN ISO 10863:2011, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʯʦʪʠʨʠ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʽʡ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʫʮʽʣʴʥʦʩʪʝʡ (ʜʝʬʝʢʪʽʚ). 

3.2.5.21.3.2 ʆʙʩʷʛ ʢʦʥʪʨʦʣʶ. 

ʄʝʪʘ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘʮʽʻʶ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ, ʱʦ ʧʽʜʣʷʛʘʻ 

ʢʦʥʪʨʦʣʶ. 

ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ʩʭʝʤʘ ʩʢʘʥʫʚʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʦʥʫ ʜʽʾ ʧʫʯʢʘ, ʪʦʚʱʠʥʫ ʰʚʘ ʪʘ ʡʦʛʦ 

ʛʝʦʤʝʪʨʽʶ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʧʫʯʢʠ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʙʩʷʛ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʠʡ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʫ TOFD, ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʭʝʤʘ ʩʢʘʥʫʚʘʥʥʷ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ 

ʟʦʥʠ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʽ TOFD (ʪʘʢ ʟʚʘʥʽ ʤʝʨʪʚʽ ʟʦʥʠ, ʫ ʙʽʯʥʽʡ ʭʚʠʣʽ 

ʘʙʦ ʧʨʦʪʠʣʝʞʥʽʡ ʩʪʽʥʮʽ, ʘʙʦ ʽ ʚ ʧʝʨʰʦʤʫ, ʽ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʦʜʥʦʯʘʩʥʦ). ʗʢʱʦ ʧʣʘʥʠ ʩʢʘʥʫʚʘʥʥʷ 

ʚʠʷʚʣʷʶʪʴ, ʱʦ ʮʽ ʤʝʨʪʚʽ ʟʦʥʠ ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʽ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʦʜʘʣʴʰʝ 

ʩʢʘʥʫʚʘʥʥʷ TOFD ʪʘ/ʘʙʦ ʜʦʧʦʚʥʶʶʯʠʡ ʤʝʪʦʜ ʅʂ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ.è. 

3.2.6.5 ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʟʚʽʪʫ: 

ç- ʢʽʣʴʢʽʩʪʴ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʝʢʩʧʦʟʠʮʽʡ); 

- ʢʫʪ ʧʫʯʢʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʚʘʨʥʠʡ ʰʦʚ (ʚʽʜʥʦʩʥʦ ʥʦʨʤʘʣʴʥʦʛʦ).è. 
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ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.2.6.7 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.2.6.7 ɿʚʽʪʥʽ ʜʘʥʽ, ʚʽʜʦʙʨʘʞʝʥʽ ʚ 

3.2.6, ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʜʘʥʽ ʧʨʦ ʚʠʧʨʘʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ.è. 

ʇʽʜʨʦʟʜʽʣ 3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʧʫʥʢʪʘʤʠ 3.2.7, 3.2.8, 3.2.9, 3.2.10 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 

ç3.2.7 ɸʪʝʩʪʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʮʝʩʫ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ANDT). 

3.2.7.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

ʉʫʜʥʦʙʫʜʽʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʽ ʧʦʜʘʪʠ ʥʘʩʪʫʧʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʨʦʟʛʣʷʜ 

ʈʝʛʽʩʪʨʫ: 

- ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʧʦ ANDT; 

- ʤʝʪʦʜʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʨʦʮʝʜʫʨʫ ANDT ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 3.2.10; 

- ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʣʠ ʚʦʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

3.2.7.2 ʇʨʦʛʨʘʤʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ PAUT ʘʙʦ TOFD ʧʨʝʜʩʪʘʚʥʠʢ ʈʝʻʩʪʨʫ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʧʨʦʛʨʘʤʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʧʣʘʥ 

ʩʢʘʥʫʚʘʥʥʷ, ʦʙʩʷʛ ʢʦʥʪʨʦʣʶ, ʦʩʪʘʪʦʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʜʝʬʝʢʪʫ ʪʦʱʦ. ʋ ʜʝʢʽʣʴʢʦʭ ʚʠʧʘʜʢʘʭ 

ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʤʦʜʝʣʶʚʘʥʥʷ/ʽʤʽʪʘʮʽʷ ʰʪʫʯʥʦʛʦ ʜʝʬʝʢʪʫ. 

3.2.7.3 ʇʨʦʮʝʜʫʨʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʇʨʦʮʝʜʫʨʘ ʘʪʝʩʪʘʮʽʾ ʜʣʷ ANDT ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

- ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ (ʟʜʘʪʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʪʘ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʜʝʬʝʢʪʫ); 

- ̔ʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʦʮʽʥʢʘ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʟʤʽʥ; 

- ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ (ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ) ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʥʘʜʽʡʥʦʩʪʽ) ʧʨʦʛʨʘʤʠ 

ʢʦʥʪʨʦʣʶ, ʱʦ ʚʢʣʶʯʘʻ ʧʝʨʝʚʽʨʢʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; 

- ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ (ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ) ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʥʘʜʽʡʥʦʩʪʽ) 

ʧʨʦʛʨʘʤ ʢʦʥʪʨʦʣʶ. 

ʇʨʠʤʽʪʢʘ: ʇʦʪʨʽʙʥʝ ʚʠʢʦʥʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʥʘʜʽʡʥʦʩʪʽ) 

ʧʨʦʛʨʘʤ ʢʦʥʪʨʦʣʶ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) ʟʨʘʟʢʽʚ 

ʢʦʥʪʨʦʣʶ. ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʟʨʘʟʦʢ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ASME Sec. V*, Art. 14, Appendix II ʘʙʦ ʽʥʰʦʤʫ 

ʩʪʘʥʜʘʨʪʫ, ʽ ʧʦʚʠʥʥʽ, ʧʨʠʥʘʡʤʥʽ, ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʟʨʘʟʢʠ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ (ʢʦʥʪʨʦʣʶ). 

ʂʘʣʽʙʨʫʚʘʣʴʥʽ ʟʨʘʟʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ (ʢʦʥʪʨʦʣʶ) ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʨʘʟʽ ʧʝʨʝʜʘʯʽ ʧʦʤʠʣʦʢ ʨʦʟʤʽʨʫ 

(ʜʝʬʝʢʪʫ), ʽ ʪʦʯʥʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʫ (POD) ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ. ʇʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʘ ʈʝʛʽʩʪʨʫ. 

*ASME Sec.V ï Boiler and Pressure Vessel Code. Nondestructive Examination. 

3.2.7.4 ʋʟʛʦʜʞʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ (ʧʨʦʮʝʜʫʨ) ʢʦʥʪʨʦʣʶ ANDT. 

ʇʨʦʮʝʜʫʨʘ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʮʽʥʝʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʪʝʩʪʘʮʽʾ, ʷʢʱʦ ʚʦʥʠ ʟʘʜʦʚʽʣʴʥʽ, 

ʧʨʦʮʝʜʫʨʘ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʫʟʛʦʜʞʝʥʦʶ. 

3.2.7.5 ʆʛʣʷʜ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. 

ʋ ʯʘʩʪʠʥʽ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʜʦʜʘʪʢʦʚʠʡ ANDT ʧʨʦʚʦʜʷʪʴ ʥʘ ʫʟʛʦʜʞʝʥʦʤʫ ʦʙʩʷʟʽ ʟʚʘʨʥʠʭ 

ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʙʫʣʠ ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʽ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʽʥʰʽ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ANDT. 

ʇʦʚʠʥʝʥ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʣʽʯʝʥʠʭ ʜʽʡ. ʇʦʚʠʥʥʘ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʫ (PʆD) ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʫ, ʷʢʱʦ ʮʝ ʟʘʩʪʦʩʦʚʥʦ. 

ʗʢʱʦ ʨʝʟʫʣʴʪʘʪ ʦʛʣʷʜʫ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʭʚʘʣʝʥʽʡ ʧʨʦʮʝʜʫʨʽ, ʧʝʨʝʚʽʨʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʛʘʡʥʦ ʧʨʠʧʠʥʝʥʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʜʦʜʘʪʢʦʚʘ ʧʨʦʮʝʜʫʨʘ ʘʪʝʩʪʘʮʽʾ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. 

ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʈʝʛʽʩʪʨ ʤʘʻ ʧʨʘʚʦ ʚʽʜʭʠʣʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʛʣʷʜʫ. 

3.2.8 ʉʪʘʥ ʧʦʚʝʨʭʥʽ. 
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ʇʦʚʝʨʭʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʯʠʱʝʥʘ ʚʽʜ ʦʢʘʣʠʥʠ, ʰʣʘʢʫ, ʽʨʞʽ, 

ʱʦ ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ, ʟʚʘʨʶʚʘʣʴʥʠʭ ʙʨʠʟʦʢ, ʤʘʩʪʠʣʘ, ʙʨʫʜʫ ʘʙʦ ʬʘʨʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʪʦʯʥʽʩʪʴ 

ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʚʠʤʦʛʠ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ PAUT ʘʙʦ TOFD ʯʝʨʝʟ ʰʘʨ ʬʘʨʙʠ, ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʪʘ ʯʫʪʣʠʚʽʩʪʴ 

ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʨʘʚʢʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ, ʚʠʟʥʘʯʝʥʦʾ ʚ ʜʘʥʽʡ 

ʧʨʦʮʝʜʫʨʽ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʪʨʘʪʠ ʧʝʨʝʜʘʯʽ ʧʝʨʝʚʠʱʫʶʪʴ 12 ʜɹ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ 

ʚʽʜʧʦʚʽʜʥʘ ʧʨʠʯʠʥʘ, ʽ ʧʨʦʚʝʜʝʥʘ ʧʦʜʘʣʴʰʘ ʧʽʜʛʦʪʦʚʢʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ. 

ʗʢʱʦ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʠʡ ʯʝʨʝʟ ʰʘʨ ʬʘʨʙʠ, ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʜʣʷ ʧʦʬʘʨʙʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʟ'ʻʜʥʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʦʯʥʝ ʪʘ ʥʘʜʽʡʥʝ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʱʦ ʤʘʶʪʴ ʥʝʦʜʥʦʨʽʜʥʫ ʧʦʚʝʨʭʥʶ ʢʦʥʪʨʦʣʶ ʘʙʦ 

ʽʥʰʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʨʦʟʰʠʬʨʦʚʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʅʂ, ʧʦʚʠʥʥʘ ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʚʦʜʠʪʠʩʷ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

3.2.9 ʇʨʦʮʝʩʠ ʟʚʘʨʶʚʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ (ANDT) ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2.9. 

ʊʘʙʣʠʮʷ 3.2.9 ʇʨʦʮʝʩʠ ʟʚʘʨʶʚʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ANDT) 

ʇʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ɼʉʊʋ EN ISO 

4063 

ʈʫʯʥʝ ʟʚʘʨʶʚʘʥʥʷ 
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ʝʣʝʢʪʨʦʜʦʤ (SMAW) 
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ʂʦʥʪʘʢʪʥʝ ʟʚʘʨʶʚʘʥʥʷ ɿʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʥʝ ʩʪʠʢʦʚʝ ʦʧʣʘʚʣʝʥʥʷʤ (FW) 24 

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʝ 

ʟʚʘʨʶʚʘʥʥʷ 

1. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʩʫʮʽʣʴʥʠʤ ʜʨʦʪʦʤ ʚ ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ 

(MIG) 

2. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʚ ʘʢʪʠʚʥʦʤʫ ʛʘʟʽ (MAG) 

3. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʟ 

ʬʣʶʩʦʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ (FCAW) 

131 
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ʚʦʣʴʬʨʘʤʦʚʠʤ 

ʝʣʝʢʪʨʦʜʦʤ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ 

ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ʚ 

ʽʥʝʨʪʥʦʤʫ ʛʘʟʽ ʟ ʧʨʠʩʘʜʥʠʤ ʩʫʮʽʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

(GTAW) 
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ɸʚʪʦʤʘʪʠʯʥʝ ʟʚʘʨʶʚʘʥʥʷ 

1. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʬʣʶʩʦʤ (SAW) 12 
2. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ 

ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤ (EGW) 

73 

3. ɽʣʝʢʪʨʦʰʣʘʢʦʚʝ ʟʚʘʨʶʚʘʥʥʷ (ESW) 72 

3.2.10 ɺʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ (ANDT). ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

3.2.10.1 ʉʫʜʥʦʙʫʜʽʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʚʠʛʦʪʦʚʣʶʚʘʯ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣʫ, ʱʦ 

ʚʠʢʦʥʫʻ ʅʂ ʘʙʦ ʨʦʟʰʠʬʨʦʚʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʅʂ, ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.1.2.2 ð 3.1.2.4. 

3.2.10.2 ʉʧʝʮʠʬʽʢʘʮʽʾ (ʧʨʦʮʝʜʫʨʠ) ANDT 

ʋʩʽ ʚʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ (ANDT) ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʜʣʷ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʘʙʦ ʜʽʣʷʥʢʠ ʢʦʥʪʨʦʣʶ), ʤʝʪʦʜ 

ANDT, ʚʠʢʦʨʠʩʪʘʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʚʥʠʡ ʦʙʩʷʛ ʢʦʥʪʨʦʣʶ, ʚʢʣʶʯʘʶʯʠ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʶ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʚʠʤʦʛʠ ʫʩʧʽʰʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ 

ʟʘʩʪʦʩʦʚʥʦʾ ʩʠʩʪʝʤʠ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʙʦ ʤʘʨʢʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʢʦʥʪʨʦʣʶ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠ ʤʝʪʦʜ ʽ ʚʠʤʦʛʠ ʜʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʦʢ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʣʽʢʠ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʪʚʝʨʜʞʝʥʽ ʧʝʨʩʦʥʘʣʦʤ, ʩʝʨʪʠʬʽʢʦʚʘʥʠʤ ʥʘ ʨʽʚʝʥʴ 3 ʟʘ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ 

ʤʝʪʦʜʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʛʦʜʞʝʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. 

ʇʨʦʮʝʜʫʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʽ ʈʝʛʽʩʪʨʦʤ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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3.2.10.3 ɺʠʤʦʛʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ PAUT, ʜʦ ʧʨʦʮʝʜʫʨʠ ʧʦʚʠʥʥʽ ʧʨʠʥʘʡʤʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 3.2.5.20. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʬʦʨʤʠ ʦʙ'ʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʢʦʥʪʨʦʣʶ, ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʩʢʘʥʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʚʠʤʦʛʠ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʪʘ/ʘʙʦ ʜʦʧʦʚʥʶʚʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʅʂ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. PAUT ʟʚʘʨʥʠʭ 

ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ɽ-ʩʢʘʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʩʧʽʣʴʥʦ ʟ ʚʠʢʦʥʘʥʥʷʤ ʽʥʰʠʭ 

ʩʢʘʥʽʚ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʤʝʪʦʜʠʢʦʶ ʢʦʥʪʨʦʣʶ (ʧʨʦʮʝʜʫʨʦʶ). 

ɺʠʤʦʛʠ ʜʦ ɽ-ʩʢʘʥʽʚ ʥʘʚʝʜʝʥʽ ʚ 3.2.5.20.4. 

3.2.10.4 ɺʠʤʦʛʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ TOFD, ʜʦ ʧʨʦʮʝʜʫʨʠ ʧʦʚʠʥʥʽ ʧʨʠʥʘʡʤʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 3.2.5.21. ɿʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʬʦʨʤʠ ʦʙ'ʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʢʦʥʪʨʦʣʶ, ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʩʢʘʥʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʚʠʤʦʛʠ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ/ʘʙʦ 

ʜʦʧʦʚʥʶʶʯʦʛʦ ʤʝʪʦʜʫ ʅʂ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

3.2.10.5 ɺʠʤʦʛʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ (RT-D), ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʠʥʥʽ ʷʢ ʤʽʥʽʤʫʤ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 3.2.4.13, ʜʝ ʚʠʟʥʘʯʘʶʪʴʩʷ 2 ʤʝʪʦʜʠ RT-D: DDA ʪʘ CR. ʄʦʞʝ 

ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ (RT-D), ʷʢʱʦ ʙʫʜʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʾʭ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 3.2.4.13. 

3.2.11 ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʫʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ (ANDT). 

ɿʚʽʪ ʧʨʦ ʧʨʦʚʝʜʝʥʠʡ ʢʦʥʪʨʦʣʴ ʤʘʻ ʤʽʩʪʠʪʠ, ʷʢ ʤʽʥʽʤʫʤ, ʥʘʩʪʫʧʥʝ:  

- ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʜʘʨʪʠ; 

- ̔ʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ: 

- ʨʦʟʤʽʨʠ, ʚ ʪ.ʯ. ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ; 

- ʤʘʪʝʨʽʘʣ ʽ ʬʦʨʤʘ ʚʠʨʦʙʫ;  

- ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ; 

- ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ(ʡ);  

- ʧʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʪʝʨʤʦʦʙʨʦʙʢʠ; 

- ̔ʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ;  

- ʝʪʘʧ, ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʴ; 

- ̔ʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙʣʘʜʥʘʥʥʷ (ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3.2.11-1); 

- ̔ʥʬʦʨʤʘʮʽʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʩʧʦʩʦʙʫ ʢʦʥʪʨʦʣʶ (ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3.2.11-2); 

ʊʘʙʣʠʮʷ 3.2.11-1 
 

ʄʝʪʦʜ ɯʥʬʦʨʤʘʮʽʷ 

ʋʩʽ ɺʠʨʦʙʥʠʢ ʽ ʪʠʧ ʧʨʠʣʘʜʫ ʢʦʥʪʨʦʣʶ, ʚʢʣʶʯʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʥʦʤʝʨʠ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ 

PAUT 1. ɺʠʨʦʙʥʠʢ, ʪʠʧ, ʯʘʩʪʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʟ ʬʘʟʦʚʘʥʦʶ ʨʝʰʽʪʢʦʶ, ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʽ ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʽʚ, ʤʘʪʝʨʽʘʣ ʽ ʢʫʪ(ʠ) ʧʨʠʟʤʠ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤʠ ʥʦʤʝʨʘʤʠ, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʦ; 

2. ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʣʘʰʪʫʚʘʣʴʥʽ ʟʨʘʟʢʠ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤʠ ʥʦʤʝʨʘʤʠ, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʦ; 

3 ʪʠʧ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

TOFD 1. ɺʠʨʦʙʥʠʢ, ʪʠʧ, ʯʘʩʪʦʪʘ, ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʘ ʽ ʧʦʭʠʣʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤʠ ʥʦʤʝʨʘʤʠ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ; 

2. ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʣʘʰʪʫʚʘʣʴʥʽ ʟʨʘʟʢʠ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤʠ ʥʦʤʝʨʘʤʠ, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʦ; 

3. ʪʠʧ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

RT-D 1. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʩʠʩʪʝʤʘ ʤʘʨʢʫʚʘʥʥʷ; 

2. ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʠʧ ʽ ʨʦʟʤʽʨ ʬʦʢʫʩʥʦʾ ʧʣʷʤʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ 

ʦʙʣʘʜʥʘʥʥʷ; 

3. ʜʝʪʝʢʪʦʨ, ʝʢʨʘʥʠ ʪʘ ʬʽʣʴʪʨʠ, ʙʘʟʦʚʘ ʧʨʦʩʪʦʨʦʚʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʜʝʪʝʢʪʦʨʘ. 
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ʄʝʪʦʜ ɯʥʬʦʨʤʘʮʽ̫ 

ʋʩʽ 1. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʪʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʠʩʴʤʦʚʫ ʧʨʦʮʝʜʫʨʫ ʢʦʥʪʨʦʣʶ; 

2. ʤʝʪʘ ʪʘ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʥʷ; 

3. ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʩʪʦʩʦʚʫʚʘʥʫ ʦʧʦʨʥʫ ʪʦʯʢʫ ʚʽʜʣʽʢʫ ʪʘ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ; 

4. ʩʧʦʩʽʙ ʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʪʘ ʯʫʪʣʠʚʦʩʪʽ; 

5. ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʨʦʙʢʫ ʩʠʛʥʘʣʫ ʪʘ ʢʨʦʢ ʩʢʘʥʫʚʘʥʥʷ; 

6. ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʱʦ ʻ. 

PAUT 1. ʢʨʦʢ (E-ʩʢʘʥʫʚʘʥʥʷ) ʘʙʦ ʢʫʪʦʚʠʡ ʢʨʦʢ (S-ʩʢʘʥʫʚʘʥʥʷ); 

2. ʢʨʦʢ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ; 

3. ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ (ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ ʞʝ, ʷʢ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ); 

4. ʨʦʟʤʽʨ ʝʬʝʢʪʠʚʥʦʾ ʘʧʝʨʪʫʨʠ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʽ ʾʭ ʟʘʛʘʣʴʥʘ ʰʠʨʠʥʘ; 

5. ʥʦʤʝʨʠ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʟʘʢʦʥʽʚ ʟʘʪʨʠʤʢʠ; 

6. ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʱʦʜʦ ʜʦʟʚʦʣʝʥʦʛʦ ʢʫʪʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʧʨʠʟʤʠ; 

7. ʨʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʪʠʤʯʘʩʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʜʩʠʣʝʥʥʷ (T CG ) ʽ ʢʫʪʦʚʝ ʢʦʨʠʛʫʚʘʥʥʷ 

ʧʽʜʩʠʣʝʥʥʷ (ACG); 

8. ʧʣʘʥ ʩʢʘʥʫʚʘʥʥʷ 

ʇʽʜʨʦʟʜʽʣ 3.3.ʋ ʧʫʥʢʪʽ 3.3.1 ʪʝʢʩʪʠ 3 ʪʘ 4 ʘʙʟʘʮʽʚ ʧʽʩʣʷ ʬʦʨʤʫʣʠ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʽʣʷʥʦʢ N 

ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʜʽʣʴʥʠʮʴ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʚ ʨʘʡʦʥʘʭ ʩʫʜʥʘ, ʩʭʠʣʴʥʠʭ ʜʦ 

ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʛʨʫʧʠ ʚôʷʟʝʡ II ʽ III ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 1.2.3.7 ʯʘʩʪʠʥʠ II 

çʂʦʨʧʫʩè ʮʠʭ ʇʨʘʚʠʣ. 

ɼʦ ʦʙʩʷʛʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʽʣʷʥʢʠ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʫ ʪʘʢʠʭ ʤʽʩʮʷʭ: 

- ʨʘʡʦʥʘʭ, ʩʭʠʣʴʥʠʭ ʜʦ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʢʨʠʪʠʯʥʠʭ ʟʦʥ; 

- ʨʘʡʦʥʘʭ ʮʠʢʣʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

- ̔ ʥʰʠʭ ʚʽʜʧʦʚʽʜʥʠʭ (ʥʝʩʫʯʠʭ) ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ; ʥʝʜʦʩʪʫʧʥʽ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʤʽʩʮʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʟʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʷʢʽ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ; 

- ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʫʤʥʽʚʥʠʭ ʟʦʥʘʭ. 

ɼʽʣʷʥʢʠ ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʚʠʥʥʽ ʧʨʠʟʥʘʯʘʪʠʩʷ ʜʣʷ 

ʤʦʥʪʘʞʥʠʭ (ʤʽʞʙʣʦʯʥʠʭ ʪʘ ʤʽʞʩʝʢʮʽʡʥʠʭ) ʪʘ ʩʝʢʮʽʡʥʠʭ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʦʛʦ 

ʚʠʱʝ. 

ʉʭʝʤʘ ʢʦʥʪʨʦʣʶ ʟ'ʻʜʥʘʥʴ ʤʘʻ ʙʫʪʠ ʜʦʩʪʫʧʥʘ ʣʠʰʝ ʧʝʨʩʦʥʘʣʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʟʘ ʧʨʦʚʝʜʝʥʥʷ 

ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ʇʨʠ ʚʚʘʨʶʚʘʥʥʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʞʦʨʩʪʢʠʡ ʢʦʥʪʫʨ ʫ ʚʠʨʽʟʠ, ʚ ʷʢʠʭ ʚʽʜʥʦʰʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʫ (ʰʠʨʠʥʠ) ʘʙʦ ʜʽʘʤʝʪʨʘ ʚʠʨʽʟʫ ʜʦ ʪʦʚʱʠʥʠ ʦʙʰʠʚʢʠ ʣʠʩʪʘ ʩʪʘʥʦʚʠʪʴ 60 ʽ ʤʝʥʰʝ) ʩʪʠʢʦʚʽ ʽ 

ʪʘʚʨʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ ʦʙʰʠʚʢʠ ʦʩʥʦʚʥʦʛʦ ʢʦʨʧʫʩʫ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ ʧʦ ʚʩʽʡ ʾʭ 

ʜʦʚʞʠʥʽ, ʘ ʨʝʰʪʠ ʢʦʥʩʪʨʫʢʮʽʡ - ʚ ʦʙ'ʻʤʽ ʥʝ ʤʝʥʰʝ 2 ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ (ʜʣʷ ʪʦʚʱʠʥ ʚʽʜ 8 ʤʤ ʪʘ ʚʠʱʝ). 

ʆʩʥʦʚʥʠʤ ʢʦʨʧʫʩʦʤ ʩʫʜʥʘ ʚʚʘʞʘʻʪʴʩʷ ʢʦʨʧʫʩ ʩʫʜʥʘ, ʦʙʤʝʞʝʥʠʡ ʚʝʨʭʥʴʦʶ ʧʘʣʫʙʦʶ.è. 

ʊʘʙʣʠʮʷ 3.3.1, ʫ ʟʘʛʦʣʦʚʢʫ ʪʘʙʣʠʮʽ ʚʠʨʘʟ çʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ ʚʠʤʽʨʶʚʘʥʥʷʤè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: 

çʚʽʟʫʘʣʴʥʦʛʦ ʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦè. 

ʊʘʙʣʠʮʷ 3.3.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʜʦʤ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ çʃʦʢʘʣʴʥʝè ʪʘ ʚʠʥʦʩʢʦʶ ç2è: 

ʊʘʙʣʠʮʷ 3.3.2 

ʂʣʘʩ ʢʦʥʩʪʨʫʢʮʽʾ (ʢʦʪʣʠ, 

ʧʦʩʫʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʽ 

ʪʝʧʣʦʦʙʤʽʥʥʽ ʘʧʘʨʘʪʠ) 

ɺʠʜ 

ʟʚʘʨʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ 

ʆʙʩʷʛ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʟʚʘʨʥʦʛʦ ʰʚʘ 

ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ 

ʚʠʤʽʨʶʚʘʥʥʷʤ1 

ʨʘʜʽʦʛʨʘʬʽʯʥʠʤ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ 

ʤʝʪʦʜʦʤ 

I 

ʇʦʟʜʦʚʞʥʻ 

100 

100 

II  25 

III  ɺʠʙʽʨʢʦʚʦ 

I 

ʂʽʣʴʮʝʚʝ 

50 

II  25 

III  ɺʠʙʽʨʢʦʚʦ 
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ɯ ʃʦʢʘʣʴʥʝ2 

-- ɯɯ 

ɯɯɯ 
1 ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʽ ʚʠʤʽʨʶʚʘʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ 

ʢʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʘʙʦ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʦʤ. 
2ɿʚʘʨʥʽ ʟ'ʻʜʥʘʥʥʷ ʧʘʪʨʫʙʢʽʚ, ʰʪʫʮʝʨʽʚ, ʧʨʽʚʘʨʠʰʽʚ, ʣʘʟʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʟʤʽʮʥʝʥʥʷ ʚʠʨʽʟʽʚ ʪʦʱʦ 

ʊʘʙʣʠʮʷ 3.3.3 ʟʘʤʽʥʝʥʘ ʥʘ ʥʦʚʫ: 

ʂʣʘʩ 

ʪʨʫʙʦʧʨʦʚʦʜʫ 

ɿʦʚʥʽʰʥʽʡ 

ʜʽʘʤʝʪʨ 

ʪʨʫʙʠ 

ʆʙʩʷʛ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʟʚʘʨʥʦʛʦ ʰʚʘ 

ʩʪʠʢʦʚʽ ʢʫʪʦʚʽ (ʟ ʬʣʘʥʮʷʤʠ) 

ʚʽʟʫʘʣʴʥʠʡ ʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ1 

ʨʘʜʽʦʛʨʘʬʽʯʥʠʡ 

ʘʙʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ2 

ʚʽʟʫʘʣʴʥʠʡ ʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ1 

ʢʘʧʽʣʷʨʥʠʡ ʘʙʦ 

ʤʘʛʥʽʪʥʦ-

ʧʦʨʦʰʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ3 

ɯ  75 100 10* 100 10* 

75 100 100 

ɯɯ 100 ɺʠʙʽʨʢʦʚʦ ɺʠʙʽʨʢʦʚʦ 

100 10* 10* 

ɯɯɯ ɹʫʜʴ-̫ ʢʠʡ ɺʠʙʽʨʢʦʚʦ ɺʠʙʽʨʢʦʚʦ 

1ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʟʫʘʣʴʥʦʛʦ ʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ 

ʢʦʥʪʨʦʣʴ ʢʘʧʽʣʷʨʥʠʤ ʘʙʦ ʤʘʛʥʽʪʦʧʦʨʦʰʢʦʚʠʤ ʤʝʪʦʜʦʤ. 
2ɼʣʷ ʪʦʚʱʠʥʠ ʪʨʫʙ ʚʽʜ 8 ʤʤ ʽ ʚʠʱʝ. 
3ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 

*ɸʣʝ ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʚʠʢʦʥʘʥʦʛʦ ʜʘʥʠʤ ʟʚʘʨʶʚʘʣʴʥʠʢʦʤ. 

ʇʫʥʢʪ 3.3.5 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ çʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ ʯʘʩʪʠʥ ʇʨʘʚʠʣ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʠʤʦʛʠ 

ʜʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ.è. 

ʅʦʤʝʨ ʽʩʥʫʶʯʦʛʦ ʧʫʥʢʪʫ 3.3.8 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 3.3.9. 

ʇʽʜʨʦʟʜʽʣ 3.3 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.3.8 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.3.8 ʗʢʱʦ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ, ʩʪʘʙʽʣʴʥʦ ʬʽʢʩʫʻ ʟʘʜʦʚʽʣʴʥʫ ʷʢʽʩʪʴ, ʪʦ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ. 

ʗʢʱʦ ʯʘʩʪʢʘ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʻ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ, ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʦʢ ʤʘʻ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ. 

ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.3.10 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.3.10 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʰʚʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʦʮʝʩʦʤ ʟʚʘʨʶʚʘʥʥʷ 

ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ʉʊʇ). 

3.3.10.1 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʰʚʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʮʝʩʦʤ ʉʊʇ, ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISO 17637, ɼʉʊʋ EN ISO 6520-1), ʨʘʜʽʦʛʨʘʬʽʯʥʦʛʦ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 17636) ʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 17640). 

3.3.10.2 ʅʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʰʚʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʉʊʇ, ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʦʙʩʷʟʽ: 

- ʚʽʟʫʘʣʴʥʠʡ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ (VT) ð 100 % ʜʦʚʞʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ; 

- ʨʘʜʽʦʛʨʘʬʽʯʥʠʡ ʢʦʥʪʨʦʣʴ (RT) ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ (UT), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʚʱʠʥʠ 8 

ʤʤ ʽ ʚʠʱʝ, ʘʙʦ - ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ (ANDT) ð 100 % ʜʦʚʞʠʥʠ 

ʟʚʘʨʥʦʛʦ ʰʚʘ. 

3.3.10.3 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʥʘʧʨʠʢʣʘʜ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʟʦʚʘʥʦʾ ʨʝʰʽʪʢʠ (ʈɸUT) ʜʽʘʧʘʟʦʥ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʪʦʚʱʠʥ ʟʚʘʨʝʥʠʭ ʟ'ʻʜʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ɿʊʇ), 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ (ʧʨʦʮʝʜʫʨʘʤʠ) ʥʘ ʜʘʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ. 

3.3.10.4 ʋ ʨʘʟʽ ʩʫʤʥʽʚʽʚ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʧʨʦʥʠʢʘʶʯʠʡ (ʢʘʧʽʣʷʨʥʠʡ) ʢʦʥʪʨʦʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 3452-1.è. 
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ʇʽʜʨʦʟʜʽʣ 3.4. ʊʝʢʩʪ ʧʫʥʢʪʫ 3.4.1.3 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: çɼʣʷ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʜʝʪʘʣʝʡ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3.2 ʇʨʘʚʠʣ 

ʱʦʜʦ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ) ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ɺ ʟʛʽʜʥʦ ʟ  

ɼʉʊʋ EN ɯʉʆ 5817.è. 

ʋ ʧʫʥʢʪʘʭ 3.4.2.1, 3.4.2.2 ̔  3.4.2.3 ʚʠʨʘʟʠ çʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤè ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ 

çʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶè ʪʨʠʯʽ. 

3.4.5.3 ʊʘʙʣʠʮʷ 3.4.5.3 ʟʘʤʽʥʶʻʪʴʩʷ: 

çʊʘʙʣʠʮʷ 3.4.5.3 ʈʽʚʥʽ ʧʨʠʡʦʤʦʢ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʜʝʬʝʢʪʽʚ ʫ ʩʪʠʢʦʚʠʭ ʰʚʘʭ 

ˉ 

ʧ/

ʧ 

ʊʠʧ ʚʥʫʪʨʽʰʥʽʭ ʜʝʬʝʢʪʽʚ ʽ 

ʧʦʟʥʘʯʝʥʥʷ ʟʘ ɼʉʊʋ EN ʀʉʆ 

6520-1 

ʂʨʠʪʝʨʽʾ ʜʦʧʫʩʪʠʤʦʩʪʽ ʜʝʬʝʢʪʽʚ ʜʣʷ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʧʨʠʡʤʘʥʥʷ 

1 21 31 

1 ʊʨʽʠɦʥʠ 100 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ 

2ʘ ʆʢʨʝʤʽ ʧʦʨʠ ʽ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʘ 

ʧʦʨʠʩʪʽʩʪʴ  

ʆʜʥʦʰʘʨʦʚʠʡ ʰʦʚ 

2011 
2012 

ɸ Ò 1 % 
d Ò 0,2s, ʤʘʢʩ. 3ʤʤ 

L = 100ʤʤ 

ɸ Ò 1,5 % 
d Ò 0,3s, ʤʘʢʩ. 4ʤʤ 

L = 100ʤʤ 

ɸ Ò 2,5 % 
d Ò 0,4s, ʤʘʢʩ. 5ʤʤ 

L = 100ʤʤ 

2b ʆʢʨʝʤʽ ʧʦʨʠ ʽ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʘ 

ʧʦʨʠʩʪʽʩʪʴ  

ɹʘʛʘʪʦʰʘʨʦʚʠʡ ʰʦʚ 

2011 

2012 

ɸ Ò 2 % 

d Ò 0,2s, ʤʘʢʩ. 3ʤʤ 
L = 100ʤʤ 

ɸ Ò 3 % 

d Ò 0,3s, ʤʘʢʩ. 4ʤʤ 
L = 100ʤʤ 

ɸ Ò 5 % 

d Ò 0,4s, ʤʘʢʩ. 5ʤʤ 
L = 100ʤʤ 

3 ʉʢʫʧʯʝʥʥʷ ʧʦʨ 
(ʛʨʫʧʦʚʘ  ʧʦʨʠʩʪʽʩʪʴ) 

2013  
dɸ Ò wp/2, ʤʘʢʩ. 15ʤʤ 
d Ò 0,2s, ʤʘʢʩ. 3ʤʤ 

 
dɸ Ò wp, ʤʘʢʩ. 20ʤʤ 
d Ò 0,3s, ʤʘʢʩ. 4ʤʤ 

 
dɸ Ò wp, ʤʘʢʩ. 25ʤʤ 
d Ò 0,4s, ʤʘʢʩ. 5ʤʤ 

4 ʃʽʥʽʡʥʘ ʧʦʨʠʩʪʽʩʪʴ 

(ʣʘʥʮʶʞʦʢ ʧʦʨ) 

ʆʜʥʦʰʘʨʦʚʠʡ ʰʦʚ 

2014  
l Ò s, ʤʘʢʩ. 25ʤʤ 
d Ò 0,2s, ʤʘʢʩ. 2ʤʤ 
L = 100ʤʤ 

 
l Ò s, ʤʘʢʩ. 50ʤʤ 
d Ò 0,3s, ʤʘʢʩ. 3ʤʤ 
L = 100ʤʤ 

 
l Ò s, ʤʘʢʩ. 75ʤʤ 
d Ò 0,4s, ʤʘʢʩ. 4ʤʤ 
L = 100ʤʤ 

5 ʏʝʨʚʦʧʦʜʽʙʥʽ ʧʦʨʠ 

(ʩʚʠʱʽ) ʽ ʧʦʜʦʚʞʝʥʽ 

ʨʘʢʦʚʠʥʠ (ʚʠʪʷʛʥʫʪʽ 

ʧʦʨʦʞʥʠʥʠ) 

2016 
2015 

h < 0,2s, ʤʘʢʩ. 2 
ʤʤ Ɇl Ò s, ʤʘʢʩ. 25 

ʤʤ 
L = 100 ʤʤ 

h < 0,3s, ʤʘʢʩ. 3 
ʤʤ Ɇl Ò s, ʤʘʢʩ. 50 

ʤʤ 
L = 100 ʤʤ 

h < 0,4s, ʤʘʢʩ. 2ʤʤ  
Ɇl Ò s, ʤʘʢʩ. 75ʤʤ 
L = 100ʤʤ 

6 ʋʩʘʜʦʯʥʽ ʨʘʢʦʚʠʥʠ (ʢʨʽʤ 

ʢʨʘʪʝʨʥʠʭ - 2024) 

202 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ h < 0,4s, ʤʘʢʩ. 4ʤʤ 
l Ò 25ʤʤ 

7 ʂʨʘʪʝʨʥʽ ʫʩʘʜʦʯʥʽ 
ʨʘʢʦʚʠʥʠ 

2024 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ h < 0,2t, ʤʘʢʩ. 2 ʤʤ 
l Ò 0,2t, ʤʘʢʩ. 2 ʤʤ 

8 ʐʣʘʢʦʚʽ ʚʢʨʘʧʣʝʥʥʷ, 

ʬʣʶʩʦʚʽ ʚʢʨʘʧʣʝʥʥʷ, 

ʦʢʩʠʜʥʽ ʚʢʨʘʧʣʝʥʥʷ, 

301 

302 
303 

h < 0,2s, ʤʘʢʩ. 2ʤʤ 

Ɇl Ò s, ʤʘʢʩ. 25ʤʤ 
L = 100ʤʤ 

h < 0,3s, ʤʘʢʩ. 3ʤʤ 

Ɇl Ò s, ʤʘʢʩ. 50ʤʤ 
L = 100ʤʤ 

h < 0,4s, ʤʘʢʩ. 4ʤʤ  

Ɇl Ò s, ʤʘʢʩ. 75ʤʤ 
L = 100ʤʤ 

9 ʄʝʪʘʣʝʚʽ ʚʢʨʘʧʣʝʥʥʷ 

(ʢʨʽʤ  

ʤʽʜʥʠʭ) 

304 l Ò 0,2s, ʤʘʢʩ. 2ʤʤ l Ò 0,3s, ʤʘʢʩ. 3ʤʤ l Ò 0,4s, ʤʘʢʩ. 4ʤʤ 

10 ʄʽʜʥʽ ʚʢʨʘʧʣʝʥʥʷ 3042 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩ̫ 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  179 

 

112 ʅʝʩʧʣʘʚʣʝʥʥʷ 401 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ɼʦʧʫʩʢʘʶʪʴʩʷ ʪʘʢʽ, 

ʱʦ ʥʝ ʚʠʭʦʜʷʪʴ ʥʘ 

ʧʦʚʝʨʭʥʶ 

l Ò 0,4s, ʤʘʢʩ. 4ʤʤ 

ɼʦʧʫʩʢʘʶʪʴʩʷ, ʘʣʝ 

ʪʽʣʴʢʠ ʧʝʨʝʨʠʚʯʘʩʪʽ ʽ 

ʪʘʢʽ, ʱʦ ʥʝ ʚʠʭʦʜʷʪʴ 

ʥʘ ʧʦʚʝʨʭʥʶ 

Ɇl Ò 25ʤʤ, L = 100ʤʤ 

122 
ʅʝʧʨʦʚʘʨʠ 402 ʅʝ ʜʦʧʫʩʢʘʪʁʩɹ̫ ʅʝ ʜʦʧʫʩʢʘʶʴʪʩ̫ Ɇl Ò 25ʤʤ, 

L = 100ʤʤ 

ʇʦʟʥʘʯʝʥʥʷ: 

l ï ʜʦʚʞʠʥʘ ʧʨʦʝʢʮʽʾ ʜʝʬʝʢʪʫ, ʚ ʤʤ; 

ὒὒð ʙʫʜʴ-ʷʢʽ (ʟ ʥʘʡʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ ʜʝʬʝʢʪʽʚ) 100 ʤʤ ʜʦʚʞʠʥʠ ʰʚʘ; 

ίίð ʥʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʠʢʦʚʦʛʦ ʰʚʘ, ʚ ʤʤ; 

ὸὸð ʪʦʚʱʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʚ ʤʤ; 

wp ð ʰʠʨʠʥʘ ʰʚʘ, ʚ ʤʤ; 

ɸ ï ʩʫʤʘ ʧʣʦʱ ʧʨʦʝʢʮʽʡ ʧʦʨ, ʚʽʜʥʝʩʝʥʘ ʜʦ ʧʣʦʱʽ ʟʥʽʤʢʘ wp ʭ L, ʚ %;  

d ï ʜʽʘʤʝʪʨ ʧʦʨʠ, ʚ ʤʤ; 

dɸ ï ʜʽʘʤʝʪʨ ʟʦʥʠ, ʱʦ ʦʛʠʥʘʻ ʧʦʨʫ, ʚ ʤʤ; 

h ï ʰʠʨʠʥʘ ʧʨʦʝʢʮʽʾ ʜʝʬʝʢʪʫ, ʚ ʤʤ; 

Ɇl ð ʩʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʧʨʦʝʢʮʽʡ ʜʝʬʝʢʪʽʚ ʥʘ ʜʦʚʞʠʥʽ ʰʚʘ L, ʚ ʤʤ; 

1ʈʽʚʥʽ ʦʮʽʥʢʠ 2 ʽ 3 ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʥʜʝʢʩ çĬè, ʷʢʠʡ ʧʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʜʝʬʝʢʪʠ ʧʦʥʘʜ 25 ʤʤ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤʠ. 
2ʗʢʱʦ ʜʦʚʞʠʥʘ ʰʚʘ ʤʝʥʰʝ 100 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʜʝʬʝʢʪʽʚ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 25 % ʮʽʻʾ 

ʜʦʚʞʠʥʠ. 

ʅʦʤʝʨ ʧʫʥʢʪʫ 3.4.6.3 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 3.4.6.4. 

ɼʦ ʧʽʜʨʦʟʜʽʣʫ 3.4 ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʟʤʽʩʪ ʧʫʥʢʪʫ 3.4.6.3: ç3.4.6.3 ʈʽʚʥʽ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ UT 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʬʝʨʠʪʥʦʾ ʩʪʘʣʽ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ ʪʦʚʱʠʥʦʶ ʚʽʜ 8 ʜʦ 

100ʤʤ. ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 2 ʜʦ 5ʄɻʮ. 

ʇʨʦʮʝʜʫʨʠ ʢʦʥʪʨʦʣʶ ʽʥʰʠʭ ʪʠʧʽʚ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʤʘʪʝʨʽʘʣʫ, ʪʦʚʱʠʥʠ ʧʦʥʘʜ 100ʤʤ ʪʘ ʫʤʦʚʠ ʢʦʥʪʨʦʣʶ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʜʘʥʽ ʥʘ ʨʦʟʛʣʷʜ ʈʝʛʽʩʪʨʫ.è 

ɼʦ ʧʽʜʨʦʟʜʽʣʫ ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 3.4.7 ʪʘ ʪʘʙʣʠʮʽ 3.4.7.2, 3.4.7.3 ʽ 3.4.7.4: ç3.4.7 ʆʮʽʥʢʘ ʷʢʦʩʪʽ 

ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʶ ʫʜʦʩʢʦʥʘʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ (ANDT). 

3.4.7.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʽʚ ʷʢʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʫʟʛʦʜʞʝʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʽ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʪʘʢʽ 

ʚʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʥʠʤʠ: ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʘʟʦʚʘʥʠʭ ʨʝʰʽʪʦʢ (PAUT), ʜʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʠʡ ʤʝʪʦʜ (TOFD), ʮʠʬʨʦʚʘ ʨʘʜʽʦʛʨʘʬʽʷ (RT-D). 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʦʤʙʽʥʦʚʘʥʦ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʦʮʽʥʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʠʭ ʢʨʠʪʝʨʽʾʚ. 

3.4.7.2 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʘʟʦʚʘʥʠʭ ʨʝʰʽʪʦʢ (PAUT). 

ɿʘʩʪʦʩʦʚʥʽ ʨʽʚʥʽ ʦʮʽʥʢʠ ʜʝʬʝʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ɼʉʊʋ EN ISO 19285 ʘʙʦ ʽʥʰʽʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʦʮʽʥʢʠ, ʨʽʚʥʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʨʽʚʥʷʤʠ ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.4.7.2. 

ʊʘʙʣʠʮʷ 3.4.7.2 

ʈʽʚʥʽ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 5817 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 13588 

ʈʽʚʥʽ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 19285 

C, D ɸ 3 

B B 2 

ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ 
 

C 1 

ʆʩʦʙʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
 

D ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ 
 

3.4.7.3 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʬʨʘʢʮʽʡʥʦ-ʯʘʩʦʚʦʛʦ ʤʝʪʦʜʫ (TOFD) 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  180 

 

ɿʘʩʪʦʩʦʚʥʽ ʨʽʚʥʽ ʦʮʽʥʢʠ ʜʝʬʝʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ɼʉʊʋ EN ISO 15626 ʘʙʦ ʽʥʰʽʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʦʮʽʥʢʠ, ʨʽʚʥʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʨʽʚʥʷʤʠ ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.4.7.3. 

ʈʽʚʥʽ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 5817 
ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩ ɼʉʊʋ EN ISʆ 10863 
ʈʽʚʥʽ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 15626 

B C 1 
C ʅʝ ʤʝʥʰʝ ɺ 2 
D ʅʝ ʤʝʥʰʝ A 3 

3.4.7.4 ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʬʨʦʚʦʾ ʨʘʜʽʦʛʨʘʬʽʾ (RT-D). 

ɿʘʩʪʦʩʦʚʥʽ ʨʽʚʥʽ ʦʮʽʥʢʠ ʜʝʬʝʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʽʚʥʽʚ ʷʢʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ɼʉʊʋ EN ISO 10675 ʘʙʦ ʽʥʰʽʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʦʮʽʥʢʠ, ʨʽʚʥʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʨʽʚʥʷʤʠ ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.4.7.4. 

ʊʘʙʣʠʮʷ 3.4.7.4 

ʈʽʚʥʽ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 

EN ISʆ 5817 

ʘʙʦ ɼʉʊʋ EN ISʆ 10042:2018 

ʉʧʦʩʦʙʠ/ʨʽʚʝʥʴ (ʢʣʘʩ) ʢʦʥʪʨʦʣʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN ISO 

17636-2 

ʈʽʚʥʽ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ EN ISʆ 10675-1 

ʽ ɼʉʊʋ EN ISʆ 10675-2 

B B (ʢʣʘʩ) 1 
C B* (ʢʣʘʩ) 2 
D ɸ (ʢʣʘʩ) 3 

*ɼʣʷ ʢʦʥʪʨʦʣʶ ʢʽʣʴʮʝʚʦʛʦ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʦʟʠʮʽʡ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ɼʉʊʋ EN ISO 17636-2, ʢʣʘʩ A. 

 ʇʽʜʨʦʟʜʽʣ 3.5 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 3.5.5 ʪʘ ʪʘʙʣʠʮʶ 5.5.5 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç3.5.5 ʗʢʱʦ ʟ 

ʈʝʛʽʩʪʨʦʤ ʥʝ ʫʟʛʦʜʞʝʥʦ ʽʥʰʝ, ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʟʚʘʨʝʥʠʭ ʟ'ʻʜʥʘʥʴ, ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, 

ʦʪʨʠʤʘʥʠʭ ɿʊʇ, ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ.3.5.5. 

ɺʩʽ ʚʠʷʚʣʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝʧʨʠʧʫʩʪʠʤʽ ʜʝʬʝʢʪʠ ʧʽʜʣʷʛʘʶʪʴ ʫʩʫʥʝʥʥʶ, ʘ 

ʤʽʩʮʷ ʚʠʧʨʘʚʣʝʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʪʦʨʥʦ ʧʨʦʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʩʪʦʩʦʚʥʠʭ ʧʦʣʦʞʝʥʴ 3.1.5. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ɿʊʇ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʥʘ ʟʨʘʟʢʘʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʚʘʣʝʥʥʷ ʚ ʈʝʛʽʩʪʨ. 

ʊʘʙʣʠʮʷ 3.5.5 ɼʝʬʝʢʪʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ, ʨʽʚʥʽ ʧʨʠʡʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

ɼʉʊʋ EN ISO 25239-5:2020 
ʅʦʤʝʨ 
ʧʦʩʠʣʘʥʥʷ ʚ 

ɼʉʊʋ EN 
ISO 6520-1 

ɼʝʬʝʢʪ ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʘʙʦ ʦʧʠʩ ʜʝʬʝʢʪʫ ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ 
ʢʦʥʪʨʦʣʴ ʚ ɼʉʊʋ 

EN ISO 25239-41 

ʈʽʚʥʽ ʧʨʠʡʤʘʥʥʷ1 

D C B 

ʇʦʚʝʨʭʥʝʚʽ ʜʝʬʝʢʪʠ1 

-3 ɻʨʘʪ 

 

VT, ME -2 

507 

ʃʽʥʽʡʥʠʡ 

ʟʩʫʚ 

 

VT, ME 

Ὤ πȟσὸ, 
ʘʙʦ 4ʤʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ  

Ὤ πȟςὸ, ʘʙʦ 
2ʤʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ 

Ὤ πȟρὸ, ʘʙʦ 
1ʤʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ 

508 

ʂʫʪʦʚʠʡ ʟʩʫʚ 

 

VT, ME 

ʥʝ 

ʟʘʩʪʦʩʦʚʥʦ 

Ὤ σЈ5 Ὤ ςЈ5 

-3 

ɼʝʬʦʨʤʘʮʽʷ 

ʟʦʥʠ 
ʟʚʘʨʥʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ  

VT, ME 

Ὤ πȟυὸ, 
ʘʙʦ 4ʤʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ 

Ὤ πȟτὸ, ʘʙʦ 
2ʤʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ 

-2 

514 ʅʝʨʽʚʥʽʩʪʴ 

ʧʦʚʝʨʭʥʽ 

ʅʘʜʤʽʨʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ VT -2 

ɺʥʫʪʨʽʰʥʽ ʜʝʬʝʢʪʠ2 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  181 

 

ʅʦʤʝʨ 

ʧʦʩʠʣʘʥʥʷ ʚ 
ɼʉʊʋ EN 

ISO 6520-1 

ɼʝʬʝʢʪ ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʘʙʦ ʦʧʠʩ ʜʝʬʝʢʪʫ ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ ʚ ɼʉʊʋ 

EN ISO 25239-41 

ʈʽʚʥʽ ʧʨʠʡʤʘʥʥʷ1 

D C B 

-3 
ɿʤʝʥʰʝʥʥʷ 
ʪʦʚʱʠʥʠ ʰʚʘ 

 

VT, ME 

-2 Ὤ πȟς̍ ̍+ 
0,1s 

Ὤ πȟρί 

- ʇʦʨʦʞʥʠʥʘ ʇʦʨʦʞʥʠʥʘ, ʱʦ ʨʫʡʥʫʻ ʧʦʚʝʨʭʥʶ VT, ME ʥʝ ʟʘʩʪʦʩʦʚʥʦ 

200 

ʇʦʨʦʞʥʠʥʘ 

 

2 ʩʫʩʽʜʥʽ ʧʦʨʦʞʥʠʥʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ, ʤʝʥʰʽʡ ʟʘ 
çdè ʚʽʜ ʤʝʥʰʦʾ ʧʦʨʦʞʥʠʥʠ, ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʻʜʠʥʫ ʧʦʨʦʞʥʠʥʫ 

ME, RT, UT 

-2 Ὤ πȟςὸ, ʘʙʦ 
4ʤʤ ʚ 
ʟʘʣʝʞʥʦʩʪʽ 

ʱʦ ʤʝʥʰʝ 

ʥʝ 

ʟʘʩʪʦʩʦʚʥʦ 

402 

ʅʝʧʨʦʚʘʨ 

 
ʧʨʦʚʘʨ, ʷʢʠʡ ʤʝʥʰʝ ʥʝʦʙʭʽʜʥʦʛʦ 

ʘʙʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ 

ME, RT, UT 

-2 Ὤ πȟςί ʥʝ 

ʟʘʩʪʦʩʦʚʥʦ 

300 

ʊʚʝʨʜʝ 

ʚʢʣʶʯʝʥʥʷ 

ʨʦʟʤʽʨʠ ʚʢʣʶʯʝʥʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ 

ʦʜʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ, 
ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʩʫʤʦʚʘʥʽ 

ὰ ὰ ὰ Ễ 

ʚʢʣʶʯʝʥʥʷ ʤʝʥʰʝ, ʥʽʞ 0,2 ʤʤ ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ 

ME, RT, UT 

-2 Ὤ πȟςί ʥʝ 

ʟʘʩʪʦʩʦʚʥʦ 

-3 

ʅʝʧʨʦʚʘʨ ʚ 
ʢʦʨʝʥʽ 

ʟʚʘʨʥʦʛʦ ʰʚʘ 

ʙʝʟ 
ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ 

 

ʄɽ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʚʠʛʠʥ 

-2 

-3 

ʅʝʧʨʦʚʘʨ ʚ 

ʢʦʨʝʥʽ 

ʟʚʘʨʥʦʛʦ ʰʚʘ 
ʟ 

ʧʣʘʩʪʠʯʥʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ 
(ʟʣʠʧʘʥʥʷʤ) 

 

ʄɽ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʚʠʛʠʥ, PT, 

UT 

Ὤ πȟςὸ 
ʢʦʨʦʪʢʽ, 
ʚʠʧʘʜʢʦʚʽ 

ʜʝʬʝʢʪʠ 

- ʥʝ 

ʟʘʩʪʦʩʦʚʥʦ 

ʉʢʫʧʯʝʥʥʷ ʜʝʬʝʢʪʽʚ4 

- 

ʉʢʫʧʯʝʥʥʷ 
ʜʝʬʝʢʪʽʚ 

ʇʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʝʬʝʢʪʽʚ ʚ 
ʦʜʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʜʝʬʝʢʪʽʚ 

ʄɽ, 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘ ʚʠʛʠʥ, PT, 

UT 

ʉʫʤʘ ʜʦʚʞʠʥ ʫʩʽʭ ʦʢʨʝʤʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ 
ʟʤʝʥʰʫʶʪʴ ʪʦʚʱʠʥʫ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ: 

0,5s 0,3s - 

ʇʦʟʥʘʯʝʥʥʷ ʪʘ ʩʢʦʨʦʯʝʥʥʷ: 

d ð ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʨʠ, ʤʤ; 

h ð ʚʠʩʦʪʘ ʘʙʦ ʢʫʪ ʜʝʬʝʢʪʫ, ʤʤ ʘʙʦ ʛʨʘʜ; 

s ð ʥʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ ʟʚʘʨʥʦʛʦ ʰʚʘ (ʧʨʦʚʘʨʫ), ʤʤ; 

t ð ʥʦʤʽʥʘʣʴʥʘ ʪʦʚʱʠʥʘ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʤ; 

ME ð ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ; 

VT ð ʚʽʟʫʘʣʴʥʠʡ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ; 

PT ð ʢʘʧʽʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ; 

RT ð ʨʘʜʽʦʛʨʘʬʽʯʥʠʡ ʢʦʥʪʨʦʣʴ; 

UT ð ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ. 

a ʗʢʱʦ ʮʝ ʤʦʞʣʠʚʦ, ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ  

ɼʉʊʋ EN ISO 3452-1(ʧʨʦʥʠʢʘʶʯʠʡ ʢʦʥʪʨʦʣʴ), ɼʉʊʋ EN ISO 17636 (ʨʘʜʽʦʛʨʘʬʽʯʥʠʡ ʢʦʥʪʨʦʣʴ) ʪʘ  

ɼʉʊʋ EN ISO 17640 (ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ). ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʾʭ 

ʧʨʠʡʤʘʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʘʙʦ ʧʨʦʝʢʪʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

b ʈʽʚʥʽ ʧʨʠʡʤʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʤʝʞʘʭ, ʦʙʤʝʞʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʤʦʛʘʤʠ ʘʙʦ ʧʨʦʝʢʪʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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2025  182 

 

ʅʦʤʝʨ 

ʧʦʩʠʣʘʥʥʷ ʚ 
ɼʉʊʋ EN 

ISO 6520-1 

ɼʝʬʝʢʪ ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʘʙʦ ʦʧʠʩ ʜʝʬʝʢʪʫ ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ ʚ ɼʉʊʋ 

EN ISO 25239-41 

ʈʽʚʥʽ ʧʨʠʡʤʘʥʥʷ1 

D C B 

ʩ ɼʠʚ. ɼʉʊʋ EN ISO 25239-1. 

d ʗʢʱʦ ʧʦʚʝʨʭʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʧʦʜʘʣʴʰʽʡ ʪʝʨʤʦʦʙʨʦʙʮʽ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʝʢʪʥʽ ʚʠʤʦʛʠ. 

ʝ ɼʠʚ. ɼʉʊʋ EN ISO 25239-2.è. 

4. ɿɺɸʈʖɺɸʃʔʅɯ ʄɸʊɽʈɯɸʃʀ 

ʆʩʪʘʥʥʽʡ ʘʙʟʘʮ ʧʫʥʢʪʫ 4.1.1.2 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ:  

ç- ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤ ʽ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷè; 

ʚ ʪʝʢʩʪʽ ʧôʷʪʦʛʦ ʘʙʟʘʮʫ ʚʠʨʘʟ çʧʣʘʟʤʦʚʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çʧʣʘʟʤʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷè. 

ɺʦʩʴʤʠʡ ʘʙʟʘʮ ʧʫʥʢʪʫ 4.1.2.6 ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç- V - ʜʣʷ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʰʚʘ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʘʙʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ 

ʟʘʭʠʩʪʦʤ.è; 

ʚ ʘʙʟʘʮʘʭ 3 õ 9 ʧʽʩʣʷ ʣʽʪʝʨʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ çʊ-è, çʄ-è, çʊʄ-è, S-è,  

çSM-è, çV-è, çPW-è ʜʦʜʘʻʪʴʩʷ ʚʠʨʘʟ çʜʣʷè 7 ʨʘʟʽʚ. 

ʇʽʜʨʦʟʜʽʣ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 4.1.4.3 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç4.1.4.3 ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʪʨʦʢʫ ʜʽʾ 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʉʉɿʄ) ʧʦʥʦʚʣʶʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʥʘʧʨʘʚʣʝʥʥʷ ʜʦ 

ʈʝʛʽʩʪʨʫ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʷʚʢʠ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ 

ʛʘʨʘʥʪʫʚʘʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʟʚʘʨʶʚʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʧʦʥʦʚʣʝʥʥʽ ʉʉɿʄ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʛʽʜʥʦ ʜʦ 4.1.5.4.è. 

ɺ ʜʨʫʛʦʤʫ ʘʙʟʘʮʽ ʧʫʥʢʪʫ 4.1.5.4 ʚʠʨʘʟ çʷʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʩʷʟʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʡʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʚ ʦʙʩʷʟʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʡʦʛʦ ʱʦʨʽʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ, ʜʦʜʘʪʢʦʚʦ, ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ: 

- ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ ʚ ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ ʜʣʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʽʥʜʝʢʩʠ ʜʦʜʘʪʢʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ.è. ɼʘʣʽ ʪʝʢʩʪ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ʇʫʥʢʪ 4.1.8.1 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç- ʩʭʚʘʣʝʥʥʷ ʧʦʻʜʥʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ.è. 

ɺ ʦʩʪʘʥʥʴʦʤʫ ʘʙʟʘʮʽ ʧʫʥʢʪʫ 4.2.2.2.2 ʚʠʨʘʟ çʧʨʠ ʩʭʚʘʣʝʥʥʽ ʝʣʝʢʪʨʦʛʘʟʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çʧʨʠ ʩʭʚʘʣʝʥʥʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ ʟ ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤè. 

ɺ ʧôʷʪʦʤʫ ʪʘ ʰʦʩʪʦʤʫ ʘʙʟʘʮʘʭ ʧʫʥʢʪʫ 4.2.2.3 ʚʠʨʘʟ çʜʣʷ ʝʣʝʢʪʨʦʛʘʟʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʜʣʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ 

ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤè ʜʚʽʯʽ. 

ʋ ʧʨʠʤʽʪʮʽ ç1è ʜʦ ʪʘʙʣʠʮʽ 4.2.3.4 ʚʠʨʘʟ çɼʣʷ ʥʠʟʴʢʦʚʦʜʥʠʩʪʠʭè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çɼʣʷ 

ʥʘʜʥʠʟʴʢʦʚʦʜʥʠʩʪʠʭè. 

ʇʽʜʨʦʟʜʽʣ 4.6. ʅʘʟʚʘ ʧʽʜʨʦʟʜʽʣʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: ç4.6 ɿɺɸʈʖɺɸʃʔʅɯ ʄɸʊɽʈɯɸʃʀ ɼʃʗ 

ɽʃɽʂʊʈʆʐʃɸʂʆɺʆɻʆ ɺɽʈʊʀʂɸʃʔʅʆɻʆ ɿɺɸʈʖɺɸʅʅʗ ʊɸ ɺɽʈʊʀʂɸʃʔʅʆɻʆ 

ɼʋɻʆɺʆɻʆ ɿɺɸʈʖɺɸʅʅʗ ɿ ʇʈʀʄʋʉʆɺʀʄ ʌʆʈʄʋɺɸʅʅʗʄ ɯ ɻɸɿʆɺʀʄ ɿɸʍʀʉʊʆʄè. 

ɺ ʧʫʥʢʪʘʭ 4.6.1.1, 4.6.1.2, 4.6.2.1, 4.6.3.1, 4.6.3.2 ʚʠʨʘʟʠ çʜʣʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʛʘʟʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ: çʜʣʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ 

ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤè ʧôʷʪʴ ʨʘʟʽʚ. 

ʋ ʥʘʟʚʘʭ ʧʽʜ ʨʠʩʫʥʢʘʤʠ 4.6.2.3-1 ʽ 4.6.2.3-2 ʚʠʨʘʟ çʜʣʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʛʘʟʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʜʣʷ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʽ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ 

ʧʨʠʤʫʩʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʛʘʟʦʚʠʤ ʟʘʭʠʩʪʦʤè ʜʚʽʯʽ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ɺ ʪʝʢʩʪʽ ʧʫʥʢʪʽʚ 4.7.1.1 ʽ 4.7.1.3 ʚʠʨʘʟ çʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 3.13è ʟʘʤʽʥʶʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

çʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 3.13, 3.19è ʜʚʽʯʽ. 

ɺ ʯʝʪʚʝʨʪʦʤʫ ʘʙʟʘʮʽ ʧʫʥʢʪʫ 4.7.1.3 ʜʦʜʘʻʪʴʩʷ ʥʦʚʘ ʢʘʪʝʛʦʨʽʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ çY47è. 

ʊʘʙʣʠʮʷ 4.7.2.4 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʪʝʛʦʨʽʾ Y47: 

3 Y47 460 570 ð 720 19 ï20 64 

ʊʘʙʣʠʮʷ 4.7.3.3 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʪʝʛʦʨʽʾ Y47: 

3 Y47 570 ï20 64 120 4 

ʊʘʙʣʠʮʷ 4.7.4.2 ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʪʝʛʦʨʽʾ Y47: 

ʊʘʙʣʠʮʷ 4.7.4.2 
ɯʥʜʝʢʩʠ ʢʘʪʝʛʦʨʽʾ ʟʘ 
ʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʽ 
ʧʣʠʥʥʦʩʪʽ 

ɯʥʜʝʢʩʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʚʤʽʩʪʦʤ 
ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʚʦʜʥʶ, ʩʤ3/100 ʛ 
ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ 
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5 

4.8.3 2 ɺ ʪʘʙʣʠʮʽ 4.8.3.2 ʫʪʦʯʥʝʥʽ ʥʦʤʝʨʠ ʧʨʦʮʝʩʽʚ ʟʚʘʨʶʚʘʥʥʷ: 

ʊʘʙʣʠʮʷ 4.8.3.2 
 

ɺʽʜ ʟʚʘʨʶʚʘʥʥʷ 
ʉʧʦʩʽʙ ʟʚʘʨʶʚʘʥʥʷ 

ʟʛʽʜʥʦ ʜʦ ɼʉʊʋ 

EN ISO 4063 

ɼ̔ʘʤʝʪʨ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ 

(ʧʨʫʪʢʘ), ʤʤ 

ʜʣ̫ ʦʙʣʠʮʶʚʘʥʥʷ 

ʢʨʦʤʦʢ 

ʜʣ̫ ʟʘʧʦʚʥʝʥʥʷ 

ʨʦʟʢʨʠʪʪʷ 

ʈʫʯʥʘ 111 2,5 ð 3,0 3,0 ð 4,0 

ɸʚʪʦʤʘʪʠʯʥʘ 12 2,0 2,5 ð 3,2 

ɸʚʪʦʤʘʪʠʯʥʘ ̔ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʘ 131 1,0 ð 1,2 1,4 ð 1,6 

135 1,0 ð 1,2 1,4 ð 1,6 

ʈʫʯʥʘ 141 2,0 ð 2,4 2,5 ð 3,2 

ɸʚʪʦʤʘʪʠʯʥʘ 141 1,0 ð 1,6 1,2 ð 1,6 

ɸʚʪʦʤʘʪʠʯʥʘ ʠ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʘ 114 0,9 ð 1,4 1,2 ð 1,6 

132 0,9 ð 1,4 1,2 ð 1,6 

133 0,9 ð 1,4 1,2 ð 1,6 

136 0,9 ð 1,2 1,2 ð 1,6 

138 0,9 ð 1,2 1,2 ð 1,6 

ʈʫʯʥʘ 15 2,0 ð 2,4 2,0 ð 3,0 

ɸʚʪʦʤʘʪʠʯʥʘ 15 1,0 ð 1,2 1,2 ð 1,6 

ʅʘʟʚʘ ʪʘʙʣʠʮʽ 4.9.1.3-1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ çʊʘʙʣʠʮʷ 4.9.1.3 ʂʘʪʝʛʦʨʽʾ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚè. 

ʊʘʙʣʠʮʷ 4.9.1.3-2 ʘʥʫʣʶʻʪʴʩʷ. 

ɺ ʪʝʢʩʪʽ ʧʫʥʢʪʫ 4.9.1.3 ʚʠʨʘʟ çʪʘʙʣ. 4.9.1.3-1 ʽ 4.9.1.3-2 ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʧʣʘʚʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ.è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: çʪʘʙʣ. 4.9.1.3.è; ʫ ʧʝʨʝʜʦʩʪʘʥʥʴʦʤʫ ʘʙʟʘʮʽ ʚʠʨʘʟ ç(ɸ, ɺ, ʉ, D ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʣʘʚʽʚ ʘʙʦ 1, 2, 3, 4 ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʧʣʘʚʽʚ);è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ: ç(ɸ, ɺ, ʉ, D);è. 

ɺ ʪʘʙʣʠʮʽ 4.9.3.6 ʪʝʢʩʪ ʪʨʝʪʴʦʤʫ ʨʷʜʢʫ çʄʽʞʥʘʨʦʜʥʽ ʩʧʣʘʚʠè ʚʠʜʘʣʷʻʪʴʩʷ, ʨʷʜʦʢ çʅʘʮʽʦʥʘʣʴʥʽ ʩʧʣʘʚʠè 

ʽ ʥʘʩʪʫʧʥʽ 7 ʨʷʜʢʽʚ ʚʠʜʘʣʷʶʪʴʩʷ, ʇʨʠʤʽʪʢʘ ç3è ʜʦ ʪʘʙʣʠʮʽ ʚʠʜʘʣʷʻʪʴʩʷ. 

ʈʦʟʜʽʣ 4 ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʽʜʨʦʟʜʽʣʦʤ 4.11 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: ç4.11 ɿʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ 

4.11.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. 

4.11.1.1 ʇʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʠʤʦʛʠ ʱʦʜʦ ʩʭʚʘʣʝʥʥʷ ʪʘ ʦʛʣʷʜʫ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʨʦʙʽʚ ʟ ʤʽʜʽ ʪʘ ʩʧʣʘʚʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 
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ʚʠʤʦʛʘʤ ʨʦʟʜ. 4 ʯʘʩʪʠʥʠ XIII "ʄʘʪʝʨʽʘʣʠ". ʗʢʱʦ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʥʝ ʥʘʚʦʜʠʪʴʩʷ, ʪʦ ʧʦʚʠʥʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʘʥʘʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ 

ʩʫʜʥʦʙʫʜʽʚʥʠʭ ʩʪʘʣʝʡ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

4.11.1.2 ʉʭʚʘʣʝʥʥʷ ʜʣʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʘʙʦ ʧʨʫʪʢʽʚ ʧʦʚʠʥʥʦ ʧʦʜʘʚʘʪʠʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʥʢʨʝʪʥʦʶ 

ʛʨʫʧʦʶ ʪʠʧʦʚʦʛʦ ʩʢʣʘʜʫ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʟʛʽʜʥʦ ʟ ʪʘʙʣ.4.9.1.4 ʘʙʦ ʚʠʟʥʘʯʘʪʠʩʷ ʚ ʤʝʞʘʭ ʩʢʣʘʜʫ ʪʘ ʯʠʩʪʦʪʠ 

"ʩʧʝʮʽʘʣʴʥʦʛʦ" ʛʘʟʫ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʽʥʜʝʢʩʦʤ ʛʨʫʧʠ "S". 

ʉʢʣʘʜ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʟʥʘʯʝʥʠʡ ʫ ʟʚʽʪʽ ʧʨʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʉʉɿʄ. ʉʭʚʘʣʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʫʜʴ-̫ ʢʠʤ ʢʦʥʢʨʝʪʥʠʤ ʩʢʣʘʜʦʤ ʛʘʟʫ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʘʙʦ 

ʧʦʰʠʨʝʥʝ ʜʣʷ ʧʦʻʜʥʘʥʴ ʮʴʦʛʦ ʜʨʦʪʫ ʽʟ ʟʘʭʠʩʥʠʤʠ ʛʘʟʘʤʠ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʛʨʫʧʦʶ ʪʠʧʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʪʘʙʣ.4.9.1.4. ɼʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʛʘʟʽʚ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʽʥʜʝʢʩʦʤ "S", ʩʭʚʘʣʝʥʥʷ ʜʽʻ 

ʪʽʣʴʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʯʠʩʪʦʪʠ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʘʙʦ ʩʫʤʽʰʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

4.11.1.3 ʇʨʦʮʝʜʫʨʘ ʩʭʚʘʣʝʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʠʨʦʙʥʠʢʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 4.1.3. ɺʠʤʦʛʠ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʣʦʞʝʥʥʷʤ 4.2. ʆʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ 

ʜʣʷ ʩʭʚʘʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʤʽʜʽ ʪʘ ʾʾ ʩʧʣʘʚʽʚ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʟʛʽʜʥʦ ʟ 4.11.2. 

4.11.2 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 4.10.2. ʈʝʟʫʣʴʪʘʪʠ 

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʦʩʥʦʚʥʠʤʠ ʣʝʛʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʜʦʤʽʰʢʘʤʠ ʥʝ ʧʦʚʠʥʥʽ ʚʠʭʦʜʠʪʠ ʟʘ ʨʘʤʢʠ 

ʦʙʤʝʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʨʦʙʥʠʢʦʤ. 

4.11.3 ʑʦʨʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʑʦʨʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʱʦʜʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʉʉɿʄ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʙʠ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʟʛʽʜʥʦ ʟ 4.11.2.è. 

5. ɼʆʇʋʉʂ ɿɺɸʈʖɺɸʃʔʅʀʂɯɺ 

ʇʽʜʨʦʟʜʽʣ 5.1. ʊʝʢʩʪ ʧʫʥʢʪʫ 5.1.3 ʜʦʧʦʚʥʶʻʪʴʩʷ ʪʨʝʪʽʤ ʘʙʟʘʮʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çɸʪʝʩʪʘʮʽʷ ʪʘ ʜʦʧʫʩʢ 

ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ-ʦʧʝʨʘʪʦʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʣʦʞʝʥʴ ɼʉʊʋ EN ISO 25239-3:2011.è 
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ʏɸʉʊʀʅɸ XVɯ ʂʆʅʉʊʈʋʂʎɯʗ ʊɸ ʄɯʎʅɯʉʊʔ ʂʆʈʇʋʉɯɺ ʉʋɼɽʅ ɯɿ ʇʆʃɯʄɽʈʅʀʍ 

ʂʆʄʇʆɿɯʎɯʁʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʇʝʨʝʣʽʢ ʟʤʽʥ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ 

ʈʦʟʜʽʣʠ\ʧʽʜʨʦʟʜʽʣʠ\ 

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

1 2 3 4 

ʈʦʟʜʽʣ 1    

1.2.2 ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ   

ʈʦʟʜʽʣ 2    

2.2 ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʠʡ ʚʠʤʦʛʘʤʠ ʱʦʜʦ 

ʩʭʚʘʣʝʥʥʷ ʇʂʄ  

  

2.2.7 ʊʝʢʩʪ ʜʦʧʦʚʥʝʥʠʡ ʥʦʚʠʤ ʧʫʥʢʪʦʤ ʽʟ 

ʚʠʤʦʛʘʤʠ ʜʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʩʪʠ 

ʤʘʪʝʨʽʘʣʽʚ 

ʈʝʟʦʣʶʮʽʷ ɯʄʆ 

MSC.307(88) 

 

2.2.8 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʇʂʄ 

  

2.3.1.2 ʋʪʦʯʥʝʥʽ ʩʢʣʘʜʦʚʽ ʇʂʄ   

2.3.3.8 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ 

ʪʨʠʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
  

ʊʘʙʣʠʮʽ 2.3.1.3, 

2.3.2.2, 2.3.3.8, 

2.3.5.11 

ɺ ʪʘʙʣʠʮʽ ʚʥʝʩʝʥʽ ʫʪʦʯʥʝʥʥʷ ʱʦʜʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ 

  

2.3.5.1 ʋʩʫʥʝʥʦ ʜʫʙʣʶʚʘʥʥʷ ʱʦʜʦ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʽʚ 

  

2.3.5.12 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʦʚʠʡ ʟ 

ʫʪʦʯʥʝʥʥʷʤʠ ʱʦʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ. 

  

ʈʦʟʜʽʣ 3    

3.2.1 ʈʠʩ. 3.2.1-5 ʇʦʟʥʘʯʝʥʥʷ çS01è ʽ çS02è 
ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ çS0è ̔  çS1è ʚʽʜʧʦʚʽʜʥʦ 

  

3.2.1.2.3 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ 

ʪʨʠʰʘʨʦʚʦʾ ʦʙʰʠʚʢʠ 
  

3.2.2 ʈʠʩ. 3.2.2-2 ʇʦʟʥʘʯʝʥʥʷ çSsè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘ çὛè 
  

3.2.2.2.4, 3.2.2.2.5 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʥʘʧʦʚʥʶʚʘʯʽʚ 

ʪʨʠʰʘʨʦʚʦʛʦ ʥʘʩʪʠʣʫ 
  

3.2.3.2.4 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ 

ʧʦʣʦʪʥʠʱʘ ʧʝʨʝʛʦʨʦʜʦʢ 
  

3.2.4.4 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ ʙʘʣʦʢ 

ʥʘʙʦʨʫ 
  

3.2.4.7 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ ʧʨʦʬʽʣʶ ʙʘʣʦʢ 

ʥʘʙʦʨʫ ʟ ʟʘʧʦʚʥʶʚʘʯʝʤ 
  

3.2.4.12 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʊ-

ʧʦʜʽʙʥʦʛʦ ʪʘ ɻ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʽʚ ʙʘʣʦʢ 

ʥʘʙʦʨʫ 

  

3.2.5.3 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ ʚ ʨʘʡʦʥʽ 

ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʠʨʽʟʽʚ ʪʨʠʰʘʨʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 
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ʈʦʟʜʽʣʠ\ʧʽʜʨʦʟʜʽʣʠ\ 

ʧʫʥʢʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

1 2 3 4 

3.2.6 

ʈʠʩ. 3.2.6-1 ʇʦʟʥʘʯʝʥʥʷ ὦȟὸ ʟʘʤʽʥʶʶʪʴʩʷ 

ʥʘ ὦȟὦȟὦȟὸ  

  

ʈʠʩ. 3.2.6-2 ʇʝʨʝʥʝʩʝʥʦ ʧʦʟʥʘʯʝʥʥʷ tover. 

ɿʤʽʥʝʥʘ ʩʭʝʤʘ ʚ ʨʘʡʦʥʽ bm, (ʚʚʝʜʝʥʦ 

ʧʦʟʥʘʯʝʥʥʷ br i bn)  

 

  

ʈʠʩ. 3.2.6-3 ʋʪʦʯʥʝʥʽ ʧʦʟʥʘʯʝʥʥʷ   

ʈʠʩ. 3.2.6-4 ʇʝʨʝʥʝʩʝʥʦ ʧʦʟʥʘʯʝʥʥʷ Rangl   

ʈʠʩ. 3.2.8-7 ʇʦʟʥʘʯʝʥʥʷ ὸ  ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘ ὦ , ʧʦʟʥʘʯʝʥʥʷ 1S ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 15, 

ʧʦʟʥʘʯʝʥʥʷ ὸ   ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ὸ   

  

ʈʠʩ. 3.2.6-8 ʇʦʟʥʘʯʝʥʥʷ 1S ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

15, ʧʦʟʥʘʯʝʥʥʷ ὸ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ὸ   

  

3.2.6.2 ʋʪʦʯʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʩʪʠʢʦʚʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ ʙʝʟ ʦʙʨʦʙʢʠ ʩʪʠʢʦʚʘʥʠʭ ʢʨʘʾʚ 

  

3.2.6.2.4 ʋʪʦʯʥʝʥʦ ʧʘʨʘʤʝʪʨʠ ʩʪʠʢʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʪʨʠʰʘʨʦʚʠʭ ʟ'ʻʜʥʘʥʴ 

  

3.2.6.2.5 ʇʦʟʥʘʯʝʥʥʷ bc ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ bs   

3.2.6.3.2 ʇʘʨʘʤʝʪʨʫ s ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çʤʤè   

3.2.6.3.4 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʧʽʥʦʧʣʘʩʪʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʰʘʨʽ ʧʝʨʝʛʦʨʦʜʢʠ ʚ ʨʘʡʦʥʽ 

ʟ'ʻʜʥʘʥʥʷ ʟ ʦʜʥʦʰʘʨʦʚʦʶ ʦʙʰʠʚʢʦʶ. 

ʋʪʦʯʥʝʥʦ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʨʫ ʧʦʪʦʚʱʝʥʥʷ 

  

3.2.6.3.5, 3.2.6.3.7, 

3.2.6.3.8, 3.2.6.3.9 

ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʽʚ ʚ 

ʨʘʡʦʥʽ ʟ'ʻʜʥʘʥʴ ʚ ʪʨʠʰʘʨʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ 

  

3.2.6.3.9 ʋʪʦʯʥʝʥʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʟʣʽʚ 

ʟ'ʻʜʥʘʥʴ ʚʥʫʪʨʽʰʥʴʦʾ ʧʘʣʫʙʠ (ʧʣʘʪʬʦʨʤʠ) 

ʦʜʥʦʰʘʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʦʙʰʠʚʢʦʶ 

ʙʦʨʪʫ ʦʜʥʦʰʘʨʦʚʦʾ ʪʘ ʪʨʠʰʘʨʦʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ 

  

3.3.2.3 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ 

ʥʘʜʙʫʜʦʚ ʢʘʪʝʛʦʨʽʾ 1 

  

3.3.2.6 ɿʤʽʥʠ ʨʝʜʘʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   

3.3.2.12 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ  

ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʜʙʫʜʦʚ 
  

3.3.3.4 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʤʽʩʮʴ 

ʟ'ʻʜʥʘʥʴ ʪʨʠʰʘʨʦʚʠʭ ʧʘʥʝʣʝʡ ʥʘʜʙʫʜʦʚ ʟ 

ʤʝʪʘʣʝʚʠʤ ʢʦʨʧʫʩʦʤ 

  

ʈʦʟʜʽʣ 4    

4.2.4 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ 

ʪʨʠʰʘʨʦʚʦʾ ʦʙʰʠʚʢʠ ʰʣʶʧʦʢ ʽ ʢʘʪʝʨʽʚ 
  

4.3.1 ɿʤʽʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʘʧʦʚʥʶʚʘʯʘ ʙʘʣʦʢ 

ʥʘʙʦʨʫ ʰʣʶʧʦʢ ʽ ʢʘʪʝʨʽʚ 
  

ɼʦʜʘʪʦʢ 1    
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ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

1 2 3 4 

1.1 

ɺʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʞʦʨʩʪʢʦʩʪʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʥʘ 

ʟʩʫʚ 

  

ʈʠʩ. 1.1 ɼʦʜʘʥʦ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ Z(3)   

2.1 ɺʠʢʣʶʯʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʞʦʨʩʪʢʦʩʪʽ ʥʘ ʟʩʫʚ 

  

2.2 ɺ ʝʢʩʧʣʽʢʘʮʽʶ ʜʦ ʬʦʨʤʫʣʠ ʚʚʝʜʝʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ ʙʘʣʢʠ l 

  

3 ʋʪʦʯʥʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ 

ʬʦʨʤʫʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʦʜʥʦʰʘʨʦʚʠʭ 

ʧʣʘʩʪʠʥ ʧʨʠ ʟʛʠʥʽ 

  

4.1 ɺʚʝʜʝʥʦ ʥʦʚʠʡ ʧʫʥʢʪ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʦʮʽʥʢʠ 

ʩʪʽʡʢʦʩʪʽ ʚʽʣʴʥʦ ʦʧʝʨʪʠʭ ʦʜʥʦʰʘʨʦʚʠʭ 

ʧʣʘʩʪʠʥ ʧʨʠ ʩʪʠʩʥʝʥʥʽ 

  

4.2, 4.3 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʇʂʄ ʟ ʧʘʨʘʣʝʣʴʥʦʶ 

ʪʘ ʧʘʨʘʣʝʣʴʥʦ-ʜʽʘʛʦʥʘʣʴʥʦʶ ʩʭʝʤʘʤʠ 

ʘʨʤʫʚʘʥʥʷ 

  

 ʈʠʩ. 4.1 ï 4.3 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʻʪʴʩʷ 
ʥʘ G12, ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ɽ1 

  

 ʊʘʙʣʠʮʷ 4.2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʻʪʴʩʷ 
ʥʘ G12, ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʻʪʴʩʷ  

ʥʘ ɽ1 

  

5.1 

ɺʚʝʜʝʥʦ ʥʦʚʠʡ ʧʫʥʢʪ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʦʮʽʥʢʠ 

ʩʪʽʡʢʦʩʪʽ ʚʽʣʴʥʦ ʦʧʝʨʪʠʭ ʦʜʥʦʰʘʨʦʚʠʭ 

ʧʣʘʩʪʠʥ ʧʨʠ ʟʩʫʚʽ 

  

ʈʠʩ. 5.1-1, 5.1-2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  
ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ G12, ʧʦʟʥʘʯʝʥʥʷ Ὁ  

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ɽ1 

  

5.2, 5.3 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʪʠʯʥʦʛʦ 

ʢʨʠʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 
  

5.1.1, 5.1.2 ʊʘʙʣ. 5.1.1, 5.1.2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  
ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ G12, ʧʦʟʥʘʯʝʥʥʷ Ὁ  

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ɽ1 

  

5.5.17 ʊʝʢʩʪ ʧʫʥʢʪʫ ʘʥʫʣʴʦʚʘʥʠʡ. ɺʠʢʣʶʯʝʥʦ 

ʚʠʤʦʛʫ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʦʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʨʧʫʩʫ ʩʫʜʥʘ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ. 

  

6 

 

ɺʚʝʜʝʥʠʡ ʥʦʚʠʡ ʨʠʩ. 6 çʎʠʣʽʥʜʨʠʯʥʠʡ 

ʚʠʛʽʥ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥè 

  

ʊʘʙʣʠʮʷ 6 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

  

ʋʪʦʯʥʝʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʨʦʛʠʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʥʝʩʫʯʠʭ ʰʘʨʘʭ ʽ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ 

ʟʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʟ 

ʽʟʦʪʨʦʧʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʢʦʨʧʫʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʩʫʜʝʥ ʟ ʇʂʄ. 
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ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʇʨʠʤʽʪʢʠ 

1 2 3 4 

7 ʊʘʙʣʠʮʷ 7 ʋʪʦʯʥʝʥʽ ʚʠʤʦʛʠ ʜʣʷ ʚʠʜʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʣʘʩʪʠʥʘ ʥʘʚʘʥʪʘʞʝʥʘ 

ʤʦʤʝʥʪʦʤ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤ ʧʦ 

ʰʠʨʠʥʽ ʧʣʘʩʪʠʥʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè, 

çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ 

ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè, çʇʦʧʝʨʝʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ 

ʪʨʠʢʫʪʥʠʢʘ, ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʦʙʤʝʞʝʥʦʾ 

ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè 

  

8 ɺʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʧʦʟʥʘʯʝʥʴ. ʋʪʦʯʥʝʥʦ 

ʧʽʜʨʠʩʫʥʢʦʚʽ ʥʘʧʠʩʠ. ɺʠʤʦʛʠ ʜʣʷ ʚʠʜʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʦʧʦʨʥʦʤʫ ʢʦʥʪʫʨʽè 

ʧʝʨʝʥʝʩʝʥʽ ʜʦ ʥʦʚʦʛʦ ʧʫʥʢʪʫ 8.4. 

  

9 ʊʝʢʩʪ ʧʨʝʘʤʙʫʣʠ ʨʦʟʜʽʣʫ ʧʝʨʝʥʝʩʝʥʦ ʚ 

ʥʦʚʠʡ ʧʫʥʢʪ 9.1 

  

9.1 ʋʪʦʯʥʝʥʦ ʫʤʦʚʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ 

ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʽ ʟʘʧʦʚʥʶʚʘʯʘ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʽ ʧʨʫʞʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

  

9.3 ʋʪʦʯʥʝʥʦ ʚʠʤʦʛʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 
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ʂʆʄʇʆɿɯʎɯʁʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɿʤʽʥʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʜʦ ʮʽʻʾ ʯʘʩʪʠʥʠ ʇʨʘʚʠʣ: 

1. ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

1.2.2 ʇʫʥʢʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ: 

çʈʦʚʽʥʛ ð ʚʦʣʦʢʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʠʪʢʠ, ʜʞʛʫʪʠ, ʟʽʙʨʘʥʽ ʚ ʧʘʨʘʣʝʣʴʥʠʡ ʧʫʯʦʢ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʝʣʠʢʦʛʦ ʩʢʨʫʯʫʚʘʥʥʷ ʘʙʦ ʙʝʟ ʥʴʦʛʦ. 

ɿʘʤʘʩʣʠʚʘʯ ð ʟʘʩʽʙ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʚʦʣʦʢʥʦ ʜʣʷ ʟʘʭʠʩʪʫ ʡʦʛʦ ʚʽʜ ʩʪʠʨʘʥʥʷ ʪʘ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʘʜʛʝʟʽʾ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʽʟ ʩʧʦʣʫʯʥʦʶ ʨʝʯʦʚʠʥʦʶ. 

ɸʧʨʝʪ ð ʨʝʯʦʚʠʥʘ (ʩʢʣʘʜ ʨʝʯʦʚʠʥ), ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʘʨʤʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʜʣʷ ʥʘʜʘʥʥʷ ʾʤ ʥʝʦʙʭʽʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ çɺʦʣʦʢʥʦè ʟʘʤʽʥʶʻʪʴʩʷ ʥʦʚʠʤ ʪʝʢʩʪʦʤ: çɺʦʣʦʢʥʦ ð  ʩʢʣʷʥʠʡ, ʚʫʛʣʝʮʝʚʠʡ ʘʙʦ ʘʨʘʤʽʜʥʠʡ 

ʘʨʤʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ:  

ʨ̔ʚʥʠʮʽ (ʜʞʛʫʪʽʚ); 

ʩʪʨʽʯʦʢ; 

ʧʣʝʪʝʥʠʭ ʪʢʘʥʠʥ 

ʤʫʣʴʪʠʘʢʩʽʘʣʴʥʠʭ ʪʢʘʥʠʥ.è. 

ɺʠʟʥʘʯʝʥʥʷ çɼʞʛʫʪè ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʥʦʚʝ ʚʠʟʥʘʯʝʥʥʷ: çʈ̔ʚʥʠʮ ̫(ʜʞʛʫʪ) ð ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟ'ʻʜʥʘʥʠʭ 

ʤʽʞ ʩʦʙʦʶ ʚʦʣʦʢʦʥ.è 

2. ʄɸʊɽʈɯɸʃʀ 

2.2 ʊʝʢʩʪ ʧʫʥʢʪʫ 2.2.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ç2.2.1 ʇʂʄ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʽʚ ʘʙʦ ʩʫʜʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ ʟʚôʷʟʫʶʯʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʇʂʄ ʽ ʥʘʧʦʚʥʶʚʘʯʽ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʚʘʣʝʥʽ ʈʝʛʽʩʪʨʦʤ (ʤʘʪʠ ʉʊʉ ʽ/ʘʙʦ 

ʉʚʽʜʦʮʪʚʦ ʈʝʛʽʩʪʨʘ ʥʘ ʧʘʨʪʽʶ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʠʥʠ I çʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ 

ʥʘʛʣʷʜʫè ʂʝʨʽʚʥʠʮʪʚʘ ʟ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʚôʷʟʫʶʯʦʛʦ ʇʂʄ ʜʣʷ ʰʣʶʧʦʢ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʟʚʽʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚ 

(ʚʠʨʦʙʥʠʢʽʚ) ʚʠʨʦʙʽʚ ʘʙʦ ʣʘʙʦʨʘʪʦʨʽʡ, ʚʠʟʥʘʥʠʭ ʈʝʛʽʩʪʨʦʤ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʭʚʘʣʝʥʥʷ ʈʝʛʽʩʪʨʫ ʥʘ ʘʨʤʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʇʂʄ  

(ʜʠʚ.. 2.3.1.6)è. 

ʅʦʤʝʨʠ ʧʫʥʢʪʽʚ 2.2.7 ʠ 2.2.8 ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ 2.2.8 ʠ 2.2.9 ʚʽʜʧʦʚʽʜʥʦ. 

ɺʚʦʜʠʪʴʩʷ ʥʦʚʠʡ ʧʫʥʢʪ 2.2.7 ʪʘʢʦʛʦ ʟʤʽʩʪʫ: ç2.2.7 ʋ ʉʊʉ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʘʟʘʥʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʜʝʢʩ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, 2010, ʧʨʠʡʥʷʪʠʡ ʨʝʟʦʣʶʮʽʻʶ ɯʄʆ MSC.307 (88) (FTP Code), ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʪʦʢʦʣʠ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʇʂʄ, ʚʠʢʦʥʘʥʠʭ ʫ ʚʠʟʥʘʥʠʭ ʈʝʛʽʩʪʨʦʤ ʣʘʙʦʨʘʪʦʨʽʷʭ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʪʘʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʉʊʉ ʧʦʚʠʥʝʥ ʚʥʦʩʠʪʠʩʷ ʪʝʢʩʪ: çʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʥʝ 

ʚʠʟʥʘʯʘʣʠʩʷè. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʉʊʉ ʧʦʚʠʥʝʥ ʚʥʦʩʠʪʠʩʷ ʥʘʩʪʫʧʥʠʡ ʪʝʢʩʪ: çʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʩʢʣʘʜʽ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʧʨʦʙʫʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʽʞʥʘʨʦʜʥʦʛʦ 

ʢʦʜʝʢʩʫ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, 2010, ʧʨʠʡʥʷʪʦʛʦ ʨʝʟʦʣʶʮʽʻʶ 

ɯʄʆ MSC.307(88) (FTP Code)è.è. 

2.2.8 ʊʝʢʩʪ ʧʫʥʢʪʫ (ʧʽʩʣʷ ʧʝʨʝʥʫʤʝʨʘʮʽʾ)ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ç2.2.8 ʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʢʦʨʧʫʩʫ/ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʇʂʄ. 

2.2.8.1 ɼʦ ʧʦʯʘʪʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ʚʠʨʦʙʥʠʢʦʤ) (ʚʝʨʬ'ʶ) ʤʘʻ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘʩʪʫʧʥʝ: 

- ʟʘʪʚʝʨʜʞʝʥʘ ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚ ʦʙʩʷʟʽ, ʟʘʟʥʘʯʝʥʦʤʫ ʚ 1.4.2 (ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ/ʩʧʝʮʠʬʽʢʘʮʽʷ ʥʘ 

ʇʂʄ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ); 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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- ʟʚʽʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʇʂʄ, ʚʠʢʦʥʘʥʠʭ ʫ ʚʠʟʥʘʥʠʭ ʈʝʛʽʩʪʨʦʤ 

ʣʘʙʦʨʘʪʦʨʽʷʭ, ʟ ʚʠʩʥʦʚʢʦʤ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʚʠʤʦʛʘʤ ʮʠʭ ʇʨʘʚʠʣ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʷʢʠʭ ʩʭʚʘʣʝʥʦ ʧʨʦʝʢʪ ʩʫʜʥʘ; 

- ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʂʄ, ʥʝ ʦʧʠʩʘʥʠʭ ʫ ʮʽʡ ʯʘʩʪʠʥʽ ʇʨʘʚʠʣ, ʟʚʽʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 

ʇʂʄ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʟʛʦʜʞʝʥʦʾ ʧʨʦʛʨʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ (ʜʠʚ. ʜʦʜʘʪʦʢ 2). 

2.2.8.2 ʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʝ: 

- ʨʦʟʛʣʷʜ ʜʦʢʫʤʝʥʪʽʚ, ʧʦʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ʚʠʨʦʙʥʠʢʦʤ) ʚ ʦʙʩʷʟʽ, ʟʘʟʥʘʯʝʥʦʤʫ ʚ 2.2.4, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʙʣʷʪʠ ʚʠʨʦʙʠ ʟ ʇʂʄ ʩʪʘʙʽʣʴʥʦʾ ʷʢʦʩʪʽ ʚ ʥʝʦʙʭʽʜʥʠʭ 

ʦʙʩʷʛʘʭ; 

- ʦʛʣʷʜ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʚʠʨʦʙʥʠʢʘ) ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʦʨʧʫʩʽʚ/ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʇʂʄ ʪʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ; 

- ʪʝʭʥʽʯʥʝ ʥʘʛʣʷʜ ʟʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʚ ʦʙʩʷʟʽ, ʟʘʟʥʘʯʝʥʦʤʫ ʚ 1.5.1; 

- ʪʝʭʥʽʯʥʽʡ ʥʘʛʣʷʜ ʟʘ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ʇʂʄ, ʚʠʨʽʟʘʥʠʭ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʧʫʩʢʽʚ ʘʙʦ ʟʨʘʟʢʽʚ-

ʩʚʽʜʢʽʚ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʟʘʩʪʦʩʦʚʥʦ), ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ; 

- ʪʝʭʥʽʯʥʽʡ ʥʘʛʣʷʜ ʟʘ ʜʝʬʝʢʪʘʮʽʻʶ ʢʦʨʧʫʩʫ ʽ ʨʝʤʦʥʪʦʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʬʦʨʤʫʚʘʥʥʷʤ ʢʦʨʧʫʩʫ ʘʙʦ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʇʂʄ ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ 

ʚʝʨʬʽ ʧʽʜʧʠʩʫʶʪʴʩʷ ʽʥʩʧʝʢʪʦʨʦʤ ʈʝʛʽʩʪʨʘ ʟʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʨʦʟʜ. 12 çʊʝʭʥʽʯʥʠʡ ʥʘʛʣʷʜ ʟʘ 

ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʥʘ ʚʝʨʬʽè ʯʘʩʪʠʥʠ I ʂʝʨʽʚʥʠʮʪʚʘ ʟ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʫʜʝʥ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʨʘʟʦʤ ʽʟ ʉʚʽʜʦʮʪʚʘʤʠ ʈʝʛʽʩʪʨʫ ʥʘ ʤʘʪʝʨʽʘʣʠ. 

2.3.1.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç2.3.1.2 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʤʽʞ 

ʚʦʣʦʢʥʘʤʠ ʽ ʧʦʣʽʤʝʨʥʦʶ ʤʘʪʨʠʮʝʶ ʥʘ ʧʦʚʝʨʭʥʶ ʚʦʣʦʢʦʥ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʥʝʩʝʥʘ ʛʽʜʨʦʬʦʙʥʦ-ʘʜʛʝʟʽʡʥʘ 

ʩʫʤʽʰ (ʟʘʤʘʩʣʶʚʘʯ, ʘʧʨʝʪ), ʩʫʤʽʩʥʘ ʟ ʪʠʧʦʤ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʟʚôʷʟʫʶʯʦʛʦ - ʧʦʣʽʝʬʽʨʥʠʤ, ʚʽʥʽʣʝʬʽʨʥʠʭ 

ʘʙʦ ʝʧʦʢʩʠʜʥʠʤ. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘʥʝʩʝʥʥʷ ʛʽʜʨʦʬʦʙʥʦ-ʘʜʛʝʟʽʡʥʦʾ ʩʫʤʽʰʽ (ʟʘʤʘʩʣʶʚʘʯ, ʘʧʨʝʪ) ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʩʪʽʡʢʽʩʪʴ ʧʦʢʨʠʪʪʷ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ.è 

2.3.1.3 ʊʘʙʣʠʮʷ 2.3.1.3 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: 

çʊʘʙʣʠʮʷ 2.3.1.3 ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʚʦʣʦʢʦʥ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʫʜʝʥ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʢʣʷʥʽ ʚʦʣʦʢʥʘ ɺʫʛʣʝʮʝʚʽ 

ʚʦʣʦʢʥʘ 
ɸʨʘʤʽʜʥʽ 

ʚʦʣʦʢʥʘ ʉʢʣʦ ʤʘʨʢʠ ɽ ʉʢʣʦ 

ʤʘʨʢʠ 

ɺʄʇ ɻʫʩʪʠʥʘ (ʜʦʚʽʜʢʦʚʽ ʜʘʥʽ), ʢʛ/ʤį 2500 ð 2600 2490 ð 2580 1800 1420 ð 1450 

ʄʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʥʘ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, ɻʇʘ 
ʥʝ ʤʝʥh ʝ 70 ʥʝ ʤʝʥh ʝ 83 ʥʝ ʤʝʥh ʝ 230 ʥʝ ʤʝʥh ʝ 120 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, ɻʇʘ 
ʥʝ ʤʝʥh ʝ 2,0 ʥʝ ʤʝʥʰʝ 3,45 ʥʝ ʤʝʥh ʝ 3,5 ʥʝ ʤʝʥh ʝ 2,85 

ɻʨʘʥʠʮʷ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ, 

% 
3,8 4 ʥʝ ʤʝʥh ʝ 1,5 ʥʝ ʤʝʥh ʝ 2,2 

è. 

2.3.2.2 ʊʘʙʣʠʮʷ 2.3.2.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: 

ʊʘʙʣʠʮʷ 2.3.2.2 ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʟʚôʷʟʫʶʯʠʭ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʫʜʝʥ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʦʣʽʝʬʽʨʥʝ 

ʟʚ'ʷʟʫʶʯʝ 
ɺʽʥʽʣʝʬʽʨʥʝ 

ʟʚ'ʷʟʫʶʯʝ 
ɽʧʦʢʩʠʜʥʝ 

ʟʚ'ʷʟʫʶʯʝ 
ɻʫʩʪʠʥʘ (ʜʦʚʽʜʢʦʚʽ ʜʘʥʽ), ʢʛ/ʤ3 

, ʢʛ/ʤį 

1100 ð 1300 1100 ð 1180 1150 ð 1280 
ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʄʇʘ ʥʝ ʤʝʥh ʝ 40 ʥʝ ʤʝʥh ʝ 55 ʥʝ ʤʝʥh ʝ 75 
ʄʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, 

ɻʇʘ 
ʥʝ ʤʝʥh ʝ 2,7 ʥʝ ʤʝʥh ʝ 3,0 ʥʝ ʤʝʥh ʝ 2,6 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ, ʄʇʘ ʥʝ ʤʝʥh ʝ 50 ʥʝ ʤʝʥh ʝ 65 ʥʝ ʤʝʥh ʝ 80 
ɻʨʘʥʠʯʥʝ ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʥʘ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, % 
ʥʝ ʤʝʥh ʝ 1 ʥʝ ʤʝʥh ʝ 2,2 ʥʝ ʤʝʥh ʝ 2,5 
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ɺʦʜʦʧʦʛʣʠʥʝʥʥʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʟʘ 

24ʛʦʜ, % 
ʥʝ ʙʽʣʴʰʝ 0,1 ʥʝ ʙʽʣʴʰʝ 0,1 ʥʝ ʙʽʣʴʰʝ 0,08 

2.3.3.8 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç2.3.3.8 ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʥʦʧʣʘʩʪʽʚ 

ʇɺʍ ʽ ʇʇʋ ʘʙʦ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʥʰʠʭ ʪʠʧʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 2.3.3.8.è; 

ʊʘʙʣʠʮʷ 2.3.3.8 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʾ: 

ʊʘʙʣʠʮʷ 2.3.3.8 ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʟʘʧʦʚʥʶʚʘʯʽ ʪʨʠʰʘʨʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 
 

ʇʘʨʘʤʝʪʨ ɿʘʧʦʚʥʶʚʘʯ ʟʚʠʯʘʡʥʦʾ ʤʽʮʥʦʩʪʽ 

 

ʅʘʧʦʚʥʶʚʘʯ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

 
ɼʥʠʱʝ, ʙʦʨʪʠ, 

ʚʘʥʪʘʞʥʘ ʧʘʣʫʙʘ ʽ 

ʧʘʣʫʙʘ ʚ ʤʽʩʮʷʭ 

ʟʦʩʝʨʝʜʞʝʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ 

 

ɺʩʽ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʇʦʩʠʣʝʥʥʷ ʪʘ 

ʩʧʝʮʽʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, 

ʟʘʟʥʘʯʝʥʽ ʚ ʪʝʢʩʪʽ 

ʇʨʘʚʠʣ 

ɻʫʩʪʠʥʘ (ʜʦʚʽʜʢʦʚʽ ʜʘʥʽ), ʢʛ/ʤ3 80 60 130 

ʄʽʥʽʤʘʣʴʥʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʟʩʫʚʽ, ʄʇʘ 

0,80 0,50 1,9 

ʄʽʥʽʤʘʣʴʥʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʩʪʠʩʥʝʥʥʽ, ʄʇʘ 

0,90 0,60 2,4 

2.3.5.1 ʇ'ʷʪʠʡ ʘʙʟʘʮ ʚʠʜʘʣʷʻʪʴʩʷ. 

2.3.5.9 ɼʨʫʛʠʡ ʘʙʟʘʮ ʘʥʫʣʶʻʪʴʩʷ. 

2.3.5.11 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: ç2.3.5.11 ɼʣʷ ʇʂʄ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʝʣʽʢ 

ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣ. 2.3.5.11. ʇʨʠ ʮʴʦʤʫ, ʜʣʷ ʇʂʄ ʥʘ ʦʩʥʦʚʽ ʩʢʣʦ- ʪʘ 

ʚʫʛʣʝʚʦʣʦʢʥʘ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʥʠʞʯʠʤʠ, ʥʽʞ ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ. 2.3.5.11.è; 

ʊʘʙʣʠʮʷ 2.3.5.11 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʫ: 

ʊʘʙʣʠʮʷ 2.3.5.11 ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪ ̔ʩʢʣʦ- ̔ ʚʫʛʣʝʧʣʘʩʪʠʢʽʚ 

ʊʠʧ ʇʂʄ ɸʨʤʫʶʯʝ ʚʦʣʦʢʥʦ 

ɺʫʛʣʝʮʝʚʝ ʚʦʣʦʢʥʦ ʉʢʣʦʚʦʣʦʢʥʦ 

ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʨʤʫʶʯʦʛʦ ʚʦʣʦʢʥʘ ʟʘ ʤʘʩʦʶ ʥʝ ʤʝʥh ʝ 0,3 ʥʝ ʤʝʥh ʝ 0,25 

ʄʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ, ɻʇʘ ʥʝ ʤʝʥh ʝ 30 ʥʝ ʤʝʥh ʝ 4,5 

ʄʦʜʫʣʴ ʟʩʫʚʫ ʚ ʧʣʦʱʠʥʽ ʘʨʤʫʚʘʥʥʷ, ɻʇɸ ʥʝ ʤʝʥh ʝ 2 ʥʝ ʤʝʥh ʝ 2 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʄʇʘ ʥʝ ʤʝʥh ʝ 85 ʥʝ ʤʝʥh ʝ 63 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ, ʄʇʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʠʨʦʙʥʠʢʦʤ 

 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʠʨʦʙʥʠʢʦʤ 

 
è. 

2.3.5.12 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: ç2.3.5.12 ɿʥʠʞʝʥʥʷ ʧʨʫʞʥʠʭ ʽ ʤʽʮʥʽʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʂʄ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ ʧʦʚʠʥʥʝ ʩʪʘʥʦʚʠʪʠ: 

- ʜʣʷ ʤʦʜʫʣʽʚ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʽ ʟʩʫʚʫ - ʤʝʥʰʝ 0,5% ʥʘ ʨʽʢ; 

- ʜʣʷ ʤʽʮʥʽʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - ʤʝʥʰʝ 1,0% ʥʘ ʨʽʢ.è. 

3. ʂʆʈʇʋʉ ɯ ʅɸɼɹʋɼʆɺʀ ʉʋɼɽʅ 

3.2.1 ʈʠʩ. 3.2.1-5 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 
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ʈʠʩ. 3.2.1-5 ʉʪʨʫʢʪʫʨʘ ʦʜʥʦʰʘʨʦʚʦʾ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʫ ʩʫʜʥʘ ʚ ʨʘʡʦʥʽ ʟʤʽʥʠ ʾʾ ʪʦʚʱʠʥʠ 

3.2.1.2.3 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç.3 ʜʣʷ ʩʫʜʝʥ ʜʦʚʞʠʥʦʶ 15ʤ ʽ ʙʽʣʴʰʝ ʚʝʣʠʯʠʥʠ 

ʤʽʮʥʦʩʪʽ ʥʘ ʟʩʫʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣ. 2.3.3.8. 

ɼʣʷ ʩʫʜʝʥ ʜʦʚʞʠʥʦʶ 10ʤ ʽ ʤʝʥʰʝ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 2.3.3.8 ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʧʦʚʥʶʚʘʯʘ ʟʚʠʯʘʡʥʦʾ 

ʤʽʮʥʦʩʪʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʤʽʮʥʦʩʪʽ ʥʘ ʟʩʫʚ ʜʦ 0,45 ʄʇʘ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʧʨʦʤʽʞʥʠʭ ʟʥʘʯʝʥʴ ʜʦʚʞʠʥʠ ʚʽʜ 10 ʜʦ 15ʤ ʜʦʧʫʩʪʠʤʽ ʤʽʥʽʤʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ʤʽʮʥʦʩʪʽ 

ʥʘ ʟʩʫʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ. ɿʘʟʥʘʯʝʥʝ ʟʥʠʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʟʘ ʫʤʦʚʠ ʟʘʜʦʚʦʣʝʥʥʷ ʢʨʠʪʝʨʽʷʤ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɿʘʟʥʘʯʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʪʦʩʫʶʪʴʩʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟ'ʻʜʥʘʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʟʘ ʨʘʡʦʥʘʤʠ ʧʽʜʩʠʣʝʥʴ ʽ 

ʚôʷʟʝʡ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʽʣʴ, ʰʠʨʩʪʨʝʢ, ʚʫʟʦʣ ʟ'ʻʜʥʘʥʥʷ ʙʦʨʪʫ ʟ ʧʘʣʫʙʦʶ ʪʦʱʦ). ɼʣʷ ʨʘʡʦʥʽʚ ʧʽʜʩʠʣʝʥʴ 

ʽ ʟ'ʻʜʥʘʥʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʛʫʩʪʠʥʠ ʟʘʧʦʚʥʶʚʘʯʘ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ;è. 

3.2.2 ʈʠʩ. 3.2.2-2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

 

 

 

 

 

 

 

ʈʠʩ. 3.2.2-2 ɺʫʟʦʣ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʰʘʨʦʚʦʾ ʜʽʣʷʥʢʠ ʥʘʩʪʠʣʫ ʧʘʣʫʙʠ ʜʦ ʪʨʠʰʘʨʦʚʦʾ 

3.2.2.2.4 ʊʝʢʩʪ ʜʨʫʛʦʛʦ ʘʙʟʘʮʫ ʘʥʫʣʶʻʪʴʩʷ. 

3.2.2.2.5 ʊʝʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: çç3.2.2.2.5 ʚ ʷʢʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʚ ʪʨʠʰʘʨʦʚʠʭ 

ʥʘʩʪʠʣʘʭ ʧʘʣʫʙ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʦʨʪʦʪʨʦʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʧʽʥʦʧʣʘʩʪʫ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʟʩʫʚʽ 0,2 ʄʇʘ ʽ ʤʽʥʽʤʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ 
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ʧʨʠ ʩʪʠʩʥʝʥʥʽ 0,3 ʄʇʘ, ʘʨʤʦʚʘʥʦʛʦ ʛʦʬʨʦʚʘʥʠʤ ʝʣʝʤʝʥʪʦʤ (ʜʠʚ. ʨʠʩ. 3.2.2.2.5). ʋ ʨʘʟʽ ʷʢʱʦ ʟʘʤʽʩʪʴ 

ʛʦʬʨʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʪʠʟʩʫʚʥʽ ʧʝʨʝʤʠʯʢʠ ʘʙʦ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ 

ʟʩʫʚʥʦʾ ʤʽʮʥʦʩʪʽ, ʤʽʥʽʤʘʣʴʥʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʩʫʚ ʟʘʧʦʚʥʶʚʘʯʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ 

(ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʚʝʜʝʥʦʶ ʚ ʪʘʙʣ. 2.3.3.8) ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʫ.è. 

3.2.3.2.4 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç3.2.3.2.4 ʫ ʚʠʧʘʜʢʫ ʩʫʮʽʣʴʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʘʙʣ. 2.3.3.8 (ʜʠʚ. ʩʪʦʚʧʝʮʴ çɺʩʽ ʽʥʰʽ ʝʣʝʤʝʥʪʠè;è. 

3.2.3 ʈʠʩʫʥʦʢ 3.2.4-5  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.2.4-5 ɺʫʟʦʣ ʧʝʨʝʪʠʥʫ ʙʘʣʦʢ ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʨʽʟʥʦʾ ʚʠʩʦʪʠ: 

1 - ʦʙʰʠʚʢʘ (ʥʘʩʪʠʣ); 2 - ʧʦʟʜʦʚʞʥʷ ʙʘʣʢʘ; 3 - ʧʦʧʝʨʝʯʥʘ ʙʘʣʢʘ; 4 - ʥʘʢʣʘʜʢʠ-ʢʦʩʠʥʮʽ; 

5 - ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʧʦʧʝʨʝʯʥʦʾ ʙʘʣʢʠ: 

ὥ   ὄ ; ὸ πȟψὸ Ƞ Ὤ ḙ Ὄ  Ὄ ὥ Ȣ 

3.2.4.4 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç3.2.4.4 ʗʢʱʦ ʚ ʷʢʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʘ (çʩʝʨʜʝʯʥʠʢʘè)  

ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʙʘʣʢʠ ʥʘʙʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʥʦʧʣʘʩʪʠ (ʜʠʚ. 2.3.3.6 õ 2.3.3.8) ʽ ʤʽʮʥʽʩʪʴ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʤʽʮʥʦʩʪʽ ʚ ʪʘʙʣ. 2. 3.3.8 ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʦʾ ʙʘʣʢʦʶ ʜʽʣʷʥʢʠ ʦʙʰʠʚʢʠ 

ʢʦʨʧʫʩʫ ʩʫʜʥʘ, ʪʦ ʚʠʤʦʛʠ 3.2.4.7.2 ʜʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʙʘʣʢʠ ʤʦʞʫʪʴ ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʽ ʚʽʣʴʥʦʛʦ ʧʦʷʩʢʘ ʧʨʠ ʮʴʦʤʫ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝ 

ʧʦʚʠʥʥʘ ʙʫʪʠ  

ʤʝʥʰʝ 3 ʤʤ.è 

3.2.4.7 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: ç3.2.4.7 ʈʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʙʘʣʦʢ 

ʥʘʙʦʨʫ. 

.1 ʈʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʙʘʣʦʢ ʥʘʙʦʨʫ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 

Bc/Hc = 0,35 õ 0,5; tw/Hc = 0,034õ0,05; tfp/tw = 1,8 õ 2,2; 

1,2Bc  Ó bf  Ó 10tw Ó 30ʤʤ; tf = tw, 

ʜʝ: Bʩ, Hʩ - ʰʠʨʠʥʘ ʽ ʚʠʩʦʪʘ çʩʝʨʜʝʯʥʠʢʘè ʧʨʦʬʽʣʶ ʚʽʜʧʦʚʽʜʥʦ; 

tfp, tw - ʪʦʚʱʠʥʠ ʧʦʷʩʢʘ ʽ ʩʪʽʥʦʢ ʚʽʜʧʦʚʽʜʥʦ; 

bf  - ʰʠʨʠʥʘ ʬʣʘʥʮʽʚ; 

tf  - ʪʦʚʱʠʥʘ ʚ ʨʘʜʽʫʩʽ Rf ʧʝʨʝʭʦʜʫ ʚ ʩʪʽʥʢʠ (ʜʠʚ. ʨʠʩ. 3.2.4-1, ʘ). 

ɼʣʷ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʟʥʘʯʝʥʥʷ Bʩ ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʞʠʥʽ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʪʨʘʧʝʮʽʾ, ʽ ʡʦʛʦ ʤʦʞʥʘ 

ʧʨʠʡʤʘʪʠ ʨʽʚʥʠʤ Bc/Hc = 0,7 õ 1,0, ʘ ʚʽʜʥʦʰʝʥʥʷ ʾʾ ʤʝʥʰʦʾ ʦʩʥʦʚʠ ʜʦ ʙʽʣʴʰʦʾ ʧʦʚʠʥʥʦ ʩʪʘʥʦʚʠʪʠ 

ʧʨʠʙʣʠʟʥʦ 0,6 õ 0,7. 
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.2 ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʙʘʣʦʢ ʥʘʙʦʨʫ ʇ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʥʘʩʪʫʧʥʠʤ ʫʤʦʚʘʤ (ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚ 3.2.4.4): 

ὸ Ὄ πȟπστȠ ὸ ὄ πȟπυȢϳϳ è. 

3.2.4.12 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.2.4.12 ʈʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʊ-ʧʦʜʽʙʥʦʛʦ ʪʘ ɻ-

ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʽʚ ʙʘʣʦʢ ʥʘʙʦʨʫ. 

.1 ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʊ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ ʙʘʣʦʢ ʥʘʙʦʨʫ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ (ʜʠʚ. ʨʠʩ. 3.2.4-3): 

Bfp/Hw = 0,35 õ 0,5; tw/Hw = 0,06 õ 0,08; tfp/tw = 2,0 õ 2,5. 

ʇʘʨʘʤʝʪʨʠ ʧʨʠʬʦʨʤʦʚʦʯʥʠʭ ʢʦʩʠʥʮʽʚ ʚʠʙʠʨʘʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 3.2.4.8.  

.2 ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʙʘʣʦʢ ʥʘʙʦʨʫ ʊ-ʧʦʜʽʙʥʦʛʦ ʽ ɻ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʽʚ ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ ʫʤʦʚʘʤ: 

ὸ Ὄ πȟπφȠ ὸ ὄ πȟρȟϳϳ    

ʜʝ ὄ  - ʰʠʨʠʥʘ ʚʠʩʪʫʧʘʶʯʦʾ ʯʘʩʪʠʥʠ ʚʽʣʴʥʦʛʦ ʧʦʷʩʢʘ (ʜʣʷ ʊ-ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ 

ὄ ὄ ὸ ςȢϳ è. 

3.2.5.3 ʋ ʧʝʨʰʦʤʫ ʘʙʟʘʮʽ ʚʠʨʘʟ çʇʽʜʢʨʽʧʣʝʥʥʷè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ çɼʣʷ ʧʽʜʢʨʽʧʣʝʥʥʷè, ʜʘʣʽ ʪʝʢʩʪ 

ʘʙʟʘʮʫ ʟʙʝʨʽʛʘʻʪʴʩʷ;  

ʪʝʢʩʪ ʦʩʪʘʥʥʴʦʛʦ ʘʙʟʘʮʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: çɺʚʝʜʝʥʠʡ ʚ ʩʝʨʝʜʥʽʡ ʰʘʨ ʧʦ ʢʦʥʪʫʨʫ ʚʠʨʽʟʫ 

ʧʽʥʦʧʣʘʩʪ (ʧʽʜʚʠʱʝʥʦʾ ʱʽʣʴʥʦʩʪʽ) ʧʦʚʠʥʝʥ ʤʘʪʠ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʥʘ 0,3õ1,0 ʄʇʘ ʚʠʱʝ 

ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʧʽʥʦʧʣʘʩʪʫ, ʧʨʠʡʥʷʪʦʛʦ ʜʣʷ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ 

ʩʝʨʝʜʥʽʡ ʰʘʨ ʚʠʢʦʥʘʥʠʡ ʟ ʣʝʛʢʦʛʦ ʤʘʪʫ, ʘʨʤʦʚʘʥʦʛʦ ʪʢʘʥʠʥʦʶ (ʜʠʚ. ʨʠʩ. 3.1.1, ʚ), ʪʦ ʡʦʛʦ ʧʦʩʠʣʝʥʥʷ 

ʧʦ ʢʦʥʪʫʨʫ ʚʠʨʽʟʫ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ.è. 

3.2.6.2 ʊʝʢʩʪ ʧʫʥʢʪʫ 3.2.6.2.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: ç.2 ʧʨʠ ʪʦʚʱʠʥʽ ʦʜʥʦʰʘʨʦʚʠʭ ʟ'ʻʜʥʫʚʘʥʠʭ ʚ'ʷʟʝʡ 

ʥʝ ʙʽʣʴʰʝ 10 ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟ'ʻʜʥʘʥʥʷ ʙʝʟ ʦʙʨʦʙʢʠ ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʢʨʘʾʚ (ʜʠʚ. ʨʠʩ. 3.2.6-

1). 

ɼʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʟ'ʻʜʥʘʥʥʷ ʧʘʨʘʤʝʪʨʠ ʥʘʢʣʘʜʦʢ ʚʠʙʠʨʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 

ὦ ρψπρυίȟ ʤʤ; 

ὦ σπυπȟ ʤʤ - ʧʦʣʦʚʠʥʘ ʰʠʨʠʥʠ ʧʝʨʰʦʛʦ ʰʘʨʫ ʪʢʘʥʠʥʠ ʥʘʢʣʘʜʢʠ; 

ὦ ρυςυȟ ʤʤ ï ʰʠʨʠʥʘ ʩʭʦʜʠʥʢʠ; 

ὦ τπυπȟ ʤʤ ï ʰʠʨʠʥʘ ʦʩʪʘʥʥʴʦʾ n-ʦʾ ʩʭʦʜʠʥʢʠ ʥʘʢʣʘʜʢʠ; 

ὸ πȟυίȟ ʤʤ ï ʜʣʷ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʥʘʢʣʘʜʦʢ, ʱʦ ʤʘʶʪʴ ʧʘʨʘʣʝʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʘʨʤʫʚʘʥʥʷ (0Á,90Á); 

ὸ πȟψίȟ ʤʤ - ʜʣʷ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʥʘʢʣʘʜʦʢ, ʱʦ ʤʘʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ï ʜʽʘʛʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʘʨʤʫʚʘʥʥʷ 

 (0Á,90Á) (+45Á/-45Á); 

ὸȟὸȟὸ - ʚʠʩʦʪʘ ʩʭʦʜʠʥʢʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʩʫʤʘʨʥʽʡ ʪʦʚʱʠʥʽ ʰʘʨʽʚ ʪʢʘʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʭʦʜʠʥʢʫ.è. 

ʈʠʩ. 3.2.6-1, 3.2.6-2, 3.2.6-3 ʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

 

ʈʠʩ. 3.2.6-1 ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʩʪʠʢʦʚʦʛʦ (ʧʘʟʦʚʦʛʦ) ʬʦʨʤʦʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ ʚ'ʷʟʝʡ ʙʝʟ 

ʦʙʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ: 

1 - ʚ'ʷʟʽ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 2 - ʩʪʠʢ; 3 ï ʥʘʢʣʘʜʢʠ 
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ʈʠʩ. 3.2.6-2 ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʩʪʠʢʦʚʦʛʦ (ʧʘʟʦʚʦʛʦ) ʬʦʨʤʦʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ  

ʚ'ʷʟʝʡ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʩʪʫʧʽʥʯʘʩʪʠʤ ʦʙʨʦʙʣʝʥʥʷʤ ʢʨʦʤʦʢ: 

1 - ʚ'ʷʟʽ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 2 - ʩʪʠʢ; 3 ï ʥʘʢʣʘʜʢʠ 

 

ʈʠʩ. 3.2.6-3 ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʩʪʠʢʦʚʦʛʦ (ʧʘʟʦʚʦʛʦ) ʬʦʨʤʦʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ ʚ'ʷʟʝʡ ʟ 

ʜʚʦʩʪʦʨʦʥʥʽʤ ʦʙʨʦʙʣʝʥʥʷʤ ʢʨʦʤʦʢ çʥʘ ʚʫʩè: 

1 - ʚ'ʷʟʽ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 2 - ʩʪʠʢ; 3 ï ʥʘʢʣʘʜʢʠ 

3.2.6.2.4 ʊʝʢʩʪʠ ʧʝʨʝʜʦʩʪʘʥʥʴʦʛʦ ʽ ʦʩʪʘʥʥʴʦʛʦ ʘʙʟʘʮʽʚ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 

çʇʘʨʘʤʝʪʨʠ ʩʪʠʢʦʚʦʛʦ ʟôʜ̒ʥʘʥʥʷ ʪʨʠʰʘʨʦʚʠʭ ʚôʷʟʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 

Ὓ άǰǰǰΞὸȟ ʤʤ; 

άǰǰǰ ςȠ  

ὲ άǰǰǰάǰǰǰȠ  

άǰǰǰ - ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʪʢʘʥʠʥʠ ʚ ʥʝʩʫʯʦʤʫ ʰʘʨʽ; 

άǰǰǰ - ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʪʢʘʥʠʥʠ ʚ ʩʪʠʢʫ ʥʝʩʫʯʠʭ ʰʘʨʽʚ; 

n2 = (n1 - 6)/3 (ʷʢʱʦ n2 - ʜʨʦʙʦʚʝ ʯʠʩʣʦ, ʪʦ ʚʦʥʦ ʦʢʨʫʛʣʷʻʪʴʩʷ ʜʦ ʥʘʡʤʝʥʰʦʛʦ ʮʽʣʦʛʦ); 

tm > ŭimax, ʤʤ 

ŭimax (i = 1,2) - ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʦʜʥʦʛʦ ʟ ʜʚʦʭ ʥʝʩʫʯʠʭ ʰʘʨʽʚ; 

sbutt - ʪʦʚʱʠʥʘ ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʚ ʩʪʠʢʫ. 

ɯʥʰʽ ʧʘʨʘʤʝʪʨʠ ʥʘʢʣʘʜʦʢ, ʢʽʣʴʢʽʩʪʴ ʩʭʦʜʠʥʦʢ ʽ ʾʭ ʚʠʩʦʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʜʣʷ ʩʪʫʧʝʥʝʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ ʚ'ʷʟʝʡ. 

3.2.6.2.5 ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ὦ ʚ ʬʦʨʤʫʣʽ ʧʽʩʣʷ ʚʠʨʘʟʫ çɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʩʪʠʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 
ʦʜʥʦʰʘʨʦʚʠʭ ʚôʷʟʝʡ ʟ ʦʙʨʦʙʣʝʥʥʷʤ çʥʘ ʚʫʩè ʚʠʢʦʥʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ:è ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çὦ ρυςπȟ ʤʤ;è. 

3.2.6.3.2 ʇʘʨʘʤʝʪʨʫ çsè ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çʤʤè: 

çʜʝ s ï ʪʦʚʱʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʚôʷʟʽ;è. 

3.2.6 ʈʠʩʫʥʦʢ 3.2.6-4 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 
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ʈʠʩ. 3.2.6-4 ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʢʫʪʦʚʦʛʦ ʬʦʨʤʦʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ: 

1 - ʚ'ʷʟʽ, ʱʦ ʟ'ʻʜʥʫʶʪʴʩʷ; 2 - ʧʨʠʬʦʨʤʫʚʘʣʴʥʽ ʢʦʩʠʥʮʽ; 3 - ʧʦʚʝʨʭʥʷ ʢʦʥʪʘʢʪʫè 

3.2.6.3.4 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: ç.4 ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʢʫʪʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʦʜʥʦʰʘʨʦʚʘ ʚôʷʟʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʧʦʪʦʚʱʝʥʥʷʤ ʧʽʜ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚôʷʟʟʁ , ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʷʢ ʦʜʥʦʰʘʨʦʚʦʶ, ʪʘʢ ʽ ʪʨʠʰʘʨʦʚʦʶ, ʥʘʧʨʠʢʣʘʜ, ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʦʾ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʫ ʟ ʪʨʠʰʘʨʦʚʦʶ 

ʧʝʨʝʛʦʨʦʜʢʦʶ ʇʽʥʦʧʣʘʩʪ ʟʚʠʯʘʡʥʦʾ ʤʽʮʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʰʘʨʽ ʧʝʨʝʛʦʨʦʜʢʠ ʚ ʨʘʡʦʥʽ ʟ'ʻʜʥʘʥʥʷ ʟ 

ʦʜʥʦʰʘʨʦʚʦʶ ʦʙʰʠʚʢʦʶ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʤʽʥʝʥʠʡ ʥʘ ʧʽʥʦʧʣʘʩʪ ʟ ʤʝʞʝʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʥʘ 

0,3õ1,0 ʄʇʘ ʚʠʱʝ (ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ) ʫ ʚʠʛʣʷʜʽ ʟʘʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ  

(ʜʠʚ. ʨʠʩ. 3.2.6.-5). 

ʇʦʪʦʚʱʝʥʥʷ ʦʙʰʠʚʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʰʘʨʽʚ ʪʢʘʥʠʥʠ (ʨʦʚʽʥʛʦʚʦʾ ʘʙʦ 

ʙʽʘʢʩʽʘʣʴʥʦʾ ʟ ʘʨʤʫʚʘʥʥʷʤ (0Á/90Á)) ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʰʘʨʘʤʠ ʟ ʫʢʣʘʜʘʥʥʷʤ ʫʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ ʚ'ʷʟʽ 

(ʧʦʧʝʨʝʢ ʢʦʨʧʫʩʫ). ʇʦʪʦʚʱʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʜʦ ʢʨʘʾʚ, ʧʝʨʝʢʨʠʚʘʶʯʠ ʢʦʞʥʠʤ 

ʰʘʨʦʤ ʪʢʘʥʠʥʠ ʧʦʧʝʨʝʜʥʽʡ ʰʘʨ ʟ ʢʨʦʢʦʤ 20 ð 25 ʤʤ. ʈʦʟʤʽʨʠ ʧʦʪʦʚʱʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʥʘʩʪʫʧʥʦʛʦ: 

ὸ πȟς πȟσί Ƞ  

ὄ ςὦ φὸ Ὓ ȟὦ ὦ υ ,ʤʤ; 

ὦ ρφὸ ȟ ὸ πȟφίȟ  

ʜʝ sp = max(Sshell , Sbulk) ï ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ ʚôʷʟʝʡ; 

Sp = max(Sshell, ŭbulk +ŭbulk) ï ʜʣʷ ʟ'ʻʜʥʘʥʴ ʦʜʥʦʰʘʨʦʚʠʭ ʽ ʪʨʠʰʘʨʦʚʠʭ ʚôʷʟʝʡ; 

ŭbulk ï ʪʦʚʱʠʥʘ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʚ'ʷʟʽ; 

Ὑ ςὸ ; 

ὰ ρȟςὛ Ƞè 

3.2.6.3.5 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç.5 ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʙʠʜʚʘ ʚ'ʷʟʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʝʨʝʙʽʨʢʘ ʽ ʦʙʰʠʚʢʘ, ʤʘʶʪʴ ʪʨʠʰʘʨʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʻ ʥʘʧʨʫʞʝʥʠʤʠ, ʪʦ ʾʭ ʢʫʪʦʚʝ ʟ'ʻʜʥʘʥʥʷ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʠʢʫʪʥʦʾ ʬʦʨʤʠ ʟ ʧʽʥʦʧʣʘʩʪʫ 

ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2. 3.3.8), ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʙʰʠʚʢʫ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʧʦʧʝʨʝʯʥʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʛʝʟʽʡʥʦʾ ʨʝʯʦʚʠʥʠ. ʎʷ ʨʝʯʦʚʠʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟ'ʻʜʥʘʥʥʽ ʧʝʨʝʛʦʨʦʜʢʠ ʟ 

ʦʙʰʠʚʢʦʶ ʧʦ ʟ'ʻʜʥʫʚʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʮʴʦʤʫ ʪʦʨʝʮʴ ʚʝʨʪʠʢʘʣʴʥʦʾ ʚ'ʷʟʽ (ʧʝʨʝʛʦʨʦʜʢʠ) 

ʦʙʬʦʨʤʦʚʫʻʪʴʩʷ ʟ ʧʝʨʝʭʦʜʦʤ ʥʘ ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʥʘ ʚʠʩʦʪʫ, ʨʽʚʥʫ ʥʝ ʤʝʥʰʝ ʚʝʣʠʯʠʥʠ ʾʾ ʪʦʚʱʠʥʠ. 

ʋ ʨʘʡʦʥʽ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʧʽʥʦʧʣʘʩʪ ʟʚʠʯʘʡʥʦʾ ʤʽʮʥʦʩʪʽ ʚ ʩʝʨʝʜʥʽʭ ʰʘʨʘʭ ʧʝʨʝʙʽʨʢʠ ʽ ʦʙʰʠʚʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʘʤʽʥʝʥʠʡ ʥʘ ʧʽʥʦʧʣʘʩʪ ʟ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʥʘ 0,3õ1,0 ʄʇʘ ʚʠʱʝ (ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ) 

ʫ ʚʠʛʣʷʜʽ ʟʘʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ (ʜʠʚ. ʨʠʩ. 3.2.6-6). 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʚʘʨʽʘʥʪʽʚ ʟ'ʻʜʥʘʥʥʷ ʚʠʙʠʨʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 
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̒ πȟφὛ Ὓ Ƞ ὰ πȟςίȠ ὰ ςρȟρὧ Ὓ ίȠ  

tangl = 1,2max(ŭ
d, ŭshell); 

bangl = 16tangl + ʩ Ó 2Sshell; Rangl Ó 2tangl; ɓ = 45ʦ;è. 

3.2.6.3.7 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç.7 ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʦʜʥʦʰʘʨʦʚʽ ʙʦʨʪ ʽ ʧʘʣʫʙʘ ʤʘʶʪʴ 

ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʽ ʪʦʚʱʠʥʠ (ʙʽʣʴʰʝ 15 - 20ʤʤ),  ʪʦ ʾʭ ʢʫʪʦʚʝ ʟ'ʻʜʥʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟ 

ʧʦʪʦʥʰʝʥʥʷʤ ʦʙʰʠʚʢʠ ʙʦʨʪʘ ʽ ʥʘʩʪʠʣʫ ʧʘʣʫʙʠ ʚ ʤʽʩʮʽ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʽ ʟ ʫʩʪʘʥʦʚʢʦʶ ʦʧʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʪʨʠʢʫʪʥʦʾ ʬʦʨʤʠ (ʜʠʚ. ʨʠʩ. 3.2.6-7) ʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2.3.3.8). 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʮʴʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

ʩ Ó 2max(Ss, Sd); 

hd Ó 0,5Sd; hs Ó 0,5Ss; 

ὸ πȟφυὛȠ ὦ ςπὸ Ƞ  

ὸ πȟτυὛȠ ὦ ρφὸ ὧ  

ὰ ὦ ίȠ ὰ ὦ  Ὓ ΦηΦ 

3.2.6.3.8 ɺʠʨʘʟʠ çʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ 150-200ʢʛ/ʤ3è ʚ ʪʝʢʩʪʘʭ ʜʣʷ ʚʘʨʘ̔ʥʪʽʚ ʟôʻʜʥʘʥʴ ɸ ʽ ɹ 

ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʚʠʨʘʟʠ: çʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2.3.3.8)è ʜʚʘ ʨʘʟʠ. 

3.2.6.3.9 ʋ ʪʝʢʩʪʽ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʚʠʨʘʟ çʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ 150õ200ʢʛ/ʤ3è ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘ ʚʠʨʘʟ çʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2.3.3.8).è. 

ʈʠʩ. 3.2.6-7 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

 

ʈʠʩ. 3.2.6-7 ɺʫʟʦʣ ʟ'ʻʜʥʘʥʥʷ ʦʜʥʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʦʨʪʫ ʽ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ ʟʤʽʥʥʦʾ ʪʦʚʱʠʥʠ ʟ 

ʫʩʪʘʥʦʚʢʦʶ ʦʧʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ: 

1 - ʙʦʨʪ; 2 - ʦʧʦʨʥʠʡ ʝʣʝʤʝʥʪ; 3 - ʦʙʬʦʨʤʫʚʘʥʥʷ ʦʧʦʨʥʦʛʦ ʝʣʝʤʝʥʪʘ; 4 ï ʘʜʛʝʟʽʡʥʘ ʨʝʯʦʚʠʥʘ; 

5 - ʥʘʩʪʠʣ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ; 6 - ʚʥʫʪʨʽʰʥʽʡ ʧʨʠʬʦʨʤʫʚʘʣʴʥʠʡʥʠʡ ʢʦʩʠʥʝʮʴ;  

7 - ʟʦʚʥʽʰʥʽʡ ʧʨʠʬʦʨʤʫʚʘʣʴʥʠʡ ʢʦʩʠʥʝʮʴ 

ʈʠʩ. 3.2.6-8 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  198 

 

 

ʈʠʩ. 3.2.6-8 ɺʫʟʦʣ ʟ'ʻʜʥʘʥʥʷ ʥʘʩʪʠʣʫ ʚʝʨʭʥʴʦʾ ʧʘʣʫʙʠ ʽ ʦʙʰʠʚʢʠ ʙʦʨʪʫ ʪʨʠʰʘʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

(ɺʘʨʽʘʥʪ ɸ): 

1 - ʦʙʰʠʚʢʘ ʙʦʨʪʫ; 2 - ʧʦʩʠʣʝʥʥʷ ʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ; 3 - ʦʧʦʨʥʠʡ ʝʣʝʤʝʥʪ; 

4 - ʦʙʬʦʨʤʫʚʘʥʥʷ; 5 - ʥʘʩʪʠʣ ʧʘʣʫʙʠ; 6 - ʧʦʩʠʣʝʥʥʷ ʟ ʧʽʥʦʧʣʘʩʪʫ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ;  

7 - ʦʙʬʦʨʤʫʚʘʥʥʷ;   8 ï ʘʜʛʝʟʽʡʥʘ ʨʝʯʦʚʠʥʘ; 9 - ʚʥʫʪʨʽʰʥʽʡ ʧʨʠʬʦʨʤʫʚʘʣʴʥʠʡ ʢʦʩʠʥʝʮʴ;  

10 - ʟʦʚʥʽʰʥʽʡ ʧʨʠʬʦʨʤʫʚʘʣʴʥʠʡ ʢʦʩʠʥʝʮʴ 

3.2.6.3.9 ʇʝʨʝʜʦʩʪʘʥʥʽʡ ʘʙʟʘʮ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: çʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʚʫʟʣʽʚ ʟ'ʻʜʥʘʥʴ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 

ʩ Ó 1,2max (ss, sd); tangl Ó 0,4ss ʘʙʦ tangl Ó 2ŭs (ʜʣʷ ʪʨʠʰʘʨʦʚʦʾ ʦʙʰʠʚʢʠ); 

bangl Ó 15tangl + ʩ Ó 2ss.è. 

3.3.2.3 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.3.2.3 ɺ ʷʢʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʥʘʜʙʫʜʦʚ 

ʢʘʪʝʛʦʨʽʾ I ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʥʦʧʣʘʩʪʠ ʘʙʦ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʪʘʙʣ. 

2.3.3.8 ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʙʦʨʪʽʚ. ɺ ʷʢʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʚ ʪʨʠʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʘʜʙʫʜʦʚ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʦʨʪʦʪʨʦʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʥʦʧʣʘʩʪʫ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʟʩʫʚʽ 0,2 ʄʇʘ ʽ ʤʽʥʽʤʘʣʴʥʦʶ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʥʝʥʥʽ 0,3 

ʄʇʘ, ʘʨʤʦʚʘʥʠʡ ʛʦʬʨʦʚʘʥʠʤ ʝʣʝʤʝʥʪʦʤ (ʜʠʚ. ʨʠʩ. 3.2.2.2.5). ʋ ʨʘʟʽ ʷʢʱʦ ʟʘʤʽʩʪʴ ʛʦʬʨʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʪʠʟʩʫʚʥʽ ʧʝʨʝʤʠʯʢʠ ʘʙʦ ʘʥʘʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʟʩʫʚʥʦʾ ʤʽʮʥʦʩʪʽ, 

ʤʽʥʽʤʘʣʴʥʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʩʫʚ ʟʘʧʦʚʥʶʚʘʯʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ (ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʚʝʜʝʥʦʶ 

ʚ ʪʘʙʣ. 2.3.3.8) ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʫ. 

ɼʣʷ ʥʘʜʙʫʜʦʚ ʢʘʪʝʛʦʨʽʾ II ʪʘ ʨʫʙʦʢ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʥʦʧʣʘʩʪʠ ʘʙʦ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʪʘʙʣ. 2.3.3.8 (ʜʠʚ. ʩʪʦʚʧʝʮʴ çɺʩʽ ʽʥʰʽ ʝʣʝʤʝʥʪʠè). 

3.3.2.6 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç3.3.2.6 ʊʦʚʱʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʠʭ 

ʩʪʽʥʦʢ, ʘ ʪʘʢʦʞ ʜʘʭʫ ʥʘʜʙʫʜʦʚ ʪʘ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ 

ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʨʠʤʽʱʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʽʮʥʦʩʪʽ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ.è. 

3.3.2.12 ɺ ʪʝʢʩʪʽ ʦʩʪʘʥʥʴʦʛʦ ʘʙʟʘʮʫ ʚʠʨʘʟ çʧʽʥʦʧʣʘʩʪ ʛʫʩʪʠʥʦʶ ʥʝ ʥʠʞʯʝ 200ʢʛ/ʤ3è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

ʚʠʨʘʟ çʧʽʥʦʧʣʘʩʪ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2.3.3.8),è. 

3.3.3.4 ɺ ʪʝʢʩʪʽ ʧʝʨʰʦʛʦ ʨʝʯʝʥʥʷ ʚʠʨʘʟ çʧʽʥʦʧʣʘʩʪ ʛʫʩʪʠʥʦʶ ʥʝ ʥʠʞʯʝ 200ʢʛ/ʤ3è ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ 

çʧʽʥʦʧʣʘʩʪ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 2.3.3.8),è. 

3.3.3 ʈʠʩ. 3.3.3.3-2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  199 

 

 

ʈʠʩ. 3.3.3-3 ɺʫʟʦʣ ʢʣʝʻʙʦʣʪʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʝʨʝʛʦʨʦʜʢʠ ʟ ʤʝʪʘʣʝʚʠʤ ʢʦʨʧʫʩʦʤ 

(ʟ ʜʚʦʤʘ ʤʝʪʘʣʝʚʠʤʠ ʢʦʤʽʥʛʩʘʤʠ): 

1 - ʧʘʣʫʙʘ ʢʦʨʧʫʩʫ; 2 - ʢʦʤʽʥʛʩʠ; 3 - ʧʝʨʝʛʦʨʦʜʢʘ; 4 - ʧʽʥʦʧʣʘʩʪ ʧʽʜʚʠʱʝʥʦʾ ʛʫʩʪʠʥʠ; 5 ï ʙʦʣʪè. 

4. ɹɸʃʂʀ ʅɸɹʆʈʋ 

4.2.4 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: ç4.2.4 ɺ ʷʢʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʘ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʚ 

ʪʨʠʰʘʨʦʚʽʡ ʦʙʰʠʚʮʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʥʦʧʣʘʩʪʠ, ʣʝʛʢʦʚʘʛʦʚʽ ʤʘʪʠ ʘʙʦ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʪʘʙʣ. 2.3.3.8 ʽ 3.2.1.2.3, ʷʢʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ ʥʘ ʟʩʫʚ ʽ 

ʩʪʠʩʢʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʦ ʘʨʤʦʚʘʥʽ ʰʘʨʘʤʠ ʪʢʘʥʠʥʠ.è. 

4.3.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʚʠʢʣʘʜʘʻʪʴʩʷ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: ç4.3.1 ɹʘʣʢʠ ʥʘʙʦʨʫ, ʱʦ ʤʘʶʪʴ ʇ-ʧʦʜʽʙʥʠʡ 

(ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʠʡ) ʧʨʦʬʽʣʴ, ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʨʦʞʥʠʩʪʠʤʠ ʘʙʦ ʟ ʟʘʧʦʚʥʶʚʘʯʝʤ 

(çʩʝʨʮʝʚʠʥʦʶè). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʩʝʨʮʝʚʠʥʠ ʧʽʥʦʧʣʘʩʪʫ ʟ ʤʽʮʥʽʩʪʶ, ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʤʽʮʥʦʩʪʽ 

ʧʽʥʦʧʣʘʩʪʫ ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʦʾ ʙʘʣʢʦʶ ʜʽʣʷʥʢʠ ʦʙʰʠʚʢʠ ʩʫʜʥʘ (ʜʠʚ. 3.2.4.4), ʚʠʤʦʛʠ 3.2.4.7.2 ʜʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʙʘʣʢʠ ʤʦʞʫʪʴ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʽ 

ʚʽʣʴʥʦʛʦ ʧʦʷʩʢʘ ʧʨʠ ʮʴʦʤʫ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 3 ʤʤ. ʗʢʱʦ ʙʘʣʢʠ ʥʘʙʦʨʫ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʙʘʣʦʢ ʬʫʥʜʘʤʝʥʪʫ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʚʠʛʫʥʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʊ-

ʧʦʜʽʙʥʠʡ ʘʙʦ ɻ-ʧʦʜʽʙʥʠʡ ʧʨʦʬʽʣʴ (ʜʠʚ. 3.1.7 ʽ 3.1.8). 

ʋ ʢʦʨʧʫʩʘʭ ʰʣʶʧʦʢ ʜʦʚʞʠʥʦʶ ʜʦ 8 ʤ ʨʦʣʴ ʥʘʙʦʨʫ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʦʚʽʪʨʷʥʽ ʷʱʠʢʠ.è. 

5. ʄɯʎʅɯʉʊʔ ʂʆʈʇʋʉʋ ʊɸ ʅɸɼɹʋɼʆɺʀ ʉʋɼʅɸ  

5.5.17. ʊʝʢʩʪ ʧʫʥʢʪʫ ʘʥʫʣʴʦʚʘʥʦ. 
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ɼʆɼɸʊʆʂ ɼʆ ʏɸʉʊʀʅʀ XVI 

1. ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ɹɸʃʆʂ 

1.1 ʈʠʩ. 1.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ: 

 

ʈʠʩ. 1.1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʠ ʇ-ʧʦʜʽʙʥʦʛʦ (ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ) ʧʨʦʬʽʣʶ: 

1, 4 - ʥʝʩʫʯʽ ʰʘʨʠ; 2 - ʟʘʧʦʚʥʶʚʘʯ ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ; 3 - ʧʦʩʠʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʟʘʧʦʚʥʶʚʘʯʘ ʧʽʜʚʠʱʝʥʦʾ 

ʛʫʩʪʠʥʠ; 5 - ʬʣʘʥʝʮʴ; 6 - ʩʪʽʥʢʘ ʙʘʣʢʠ; 7 - ʩʝʨʜʝʯʥʠʢ ʙʘʣʢʠ; 8 - ʚʽʣʴʥʠʡ ʧʦʷʩʦʢ 

ʊʝʢʩʪ ʧʫʥʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʪʝʢʩʪʦʤ ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: çɾʦʨʩʪʢʽʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʥʘ 

ʟʩʫʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὑ ςὋ ὸ Ὃὄ Ὄ , 

ʜʝ Ὄ Ὄ ὸȢè. 

ʉʊɯʁʂɯʉʊʔ ɹɸʃʆʂ2 

2.1 ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ k11 ʚʠʜʘʣʷʻʪʴʩʷ. 

2.2 ʇʫʥʢʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: çl ï ʧʨʦʛʽʥ ʙʘʣʢʠ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʧʦʨʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ 

ʙʘʣʢʠ.è. 

3. ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ʆɼʅʆʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ ɺʀɻʀʅɯ 

ʊʝʢʩʪ ʨʦʟʜʽʣʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʦʜʥʦʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ (ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʠʚ. ʨʠʩ. 3) ʧʨʠ ʚʠʛʠʥʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 

 

 

 

ʛʜʝ p ð ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

˙ - ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʫ ʮʝʥʪʨʽ ʧʣʘʩʪʠʥʠ ʚ ʧʝʨʝʨʽʟʽ, ʧʘʨʘʣʝʣʴʥʦʤʫ ʦʩʽ ʫ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥʠʮʶ 

ʜʦʚʞʠʥʠ ʧʝʨʝʨʽʟʫ; 
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˙ð ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʫ ʮʝʥʪʨʽ ʧʣʘʩʪʠʥʠ ʚ ʧʝʨʝʨʽʟʽ, ʧʘʨʘʣʝʣʴʥʦʤʫ ʦʩʽ ʭ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥʠʮʶ 

ʜʦʚʞʠʥʠ ʧʝʨʝʨʽʟʫ; 

˙ǰð ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚ ʩʝʨʝʜʠʥʽ ʜʦʚʛʦʾ ʩʪʦʨʦʥʠ ʦʧʦʨʥʦʛʦ ʢʦʥʪʫʨʫ ʚ ʧʝʨʝʨʽʟʽ, ʧʘʨʘʣʝʣʴʥʦʤʫ ʦʩʽ ʭ, 

ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʧʝʨʝʨʽʟʫ; 

˒ ̨ ˒ð ʤʦʜʫʣʽ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʚ ʥʘʧʨʷʤʢʫ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ (ʥʘʧʨʷʤʦʢ 0Á) 

ʽ ʚ ʥʘʧʨʷʤʢʫ 90Á ʜʦ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ; 

t ð ʪʦʚʱʠʥʘ ʧʣʘʩʪʠʥʠ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ k1 ʜʣʷ ʽʟʦʪʨʦʧʥʠʭ ʽ ʦʨʪʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʤʦʜʫʣʽʚ ʧʨʫʞʥʦʩʪʽ 

ʚ ʥʘʧʨʷʤʢʫ ʢʦʨʦʪʢʦʾ ʽ ʜʦʚʛʦʾ ʩʪʦʨʽʥ ʧʣʘʩʪʠʥʠ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ 1,0 ʽ 1,5, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3-1 ʽ 3-2 ʜʣʷ 

ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʠʭ ʦʧʦʨʥʠʭ ʢʨʦʤʦʢ ʽ ʜʣʷ ʧʣʘʩʪʠʥ ʟ ʚʽʣʴʥʦ ʦʙʧʝʨʪʠʤʠ ʢʨʦʤʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʚʠʧʘʜʢʫ ʷʢʱʦ ʦʙʰʠʚʢʠ ʘʙʦ ʥʘʩʪʠʣʠ ʚʠʢʦʥʘʥʽ ʟ ʧʘʨʘʣʝʣʴʥʦ-ʜʽʘʛʦʥʘʣʴʥʠʤʠ ʩʭʝʤʘʤʠ ʘʨʤʫʚʘʥʥʷ 

[(0ʦ/90ʦ)/(+45ʦ/-45ʦ)/(0ʦ/90ʦ)/... /(+45ʦ/-45ʦ)/(0ʦ/90ʦ)], ʧʣʘʩʪʠʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʽʟʦʪʨʦʧʥʽ, ʘ ʚ ʷʢʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʨʫʞʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʡʤʘʶʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʧʽʚʩʫʤʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʥʘʧʨʷʤʢʘʭ ʦʩʥʦʚʠ ʽ ʫʪʦʢʫ ʧʘʨʘʣʝʣʴʥʠʭ ʰʘʨʽʚ: 

Ὁ ; 

‡ , 

ʜʝ ‡  ̔  ‡  ï ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʧʣʘʩʪʠʥʠ (ʜʠʚ. ʨʠʩ.3). 

ʇʨʠʚʝʜʝʥʽ ʜʘʥʽ ʜʣʷ ʦʨʪʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʇʂʄ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʘʨʤʫʚʘʥʥʷʤ [(0ʦ/90ʦ)] 

(ɽ1/ɽ2=1,0; ɽ1/G12=5) ʽ (ɽ1/ɽ2=1,5; ɽ1/G12=6), ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʧʨʷʤʢʦʤ 1 - (0ʦ) ʚʟʜʦʚʞ ʢʦʨʦʪʢʦʾ ʩʪʦʨʦʥʠ. 

ʅʘʡʙʽʣʴʰʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʣʘʩʪʠʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ůii = Ñ6Mi/t2.è. 

4. ʉʊɯʁʂɯʉʊʔ ʆɼʅʆʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ ʉʊʀʉʅɽʅʅɯ 

4.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç4.1 ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʚʽʣʴʥʦ ʦʧʝʨʪʠʭ ʦʜʥʦʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʧʨʠ ʩʪʠʩʥʝʥʥʽ (ʨʠʩ. 4.1) ʚʠʢʦʥʫʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʧʣʘʩʪʠʥʠ ɔ=ὥὦ. 

 

ʈʠʩ. 4.1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʦʜʥʦʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʧʨʠ ʩʪʠʩʥʝʥʥʽè. 

4.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç4.2 ʇʂʄ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʘʨʤʫʚʘʥʥʷ [(0Ü/90Ü)]. 

ʂʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ůbuck = E1B(t/b)2, 

ʜʝ: E1 - ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʚ ʥʘʧʨʷʤʢʫ ʩʪʠʩʥʝʥʥʷ; 

B - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʧʣʘʩʪʠʥ: 

B = “ȟ 

ʜʝ: ʜʝ: ɔ = a/b - ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʧʣʘʩʪʠʥʠ; 

m - ʯʠʩʣʦ ʧʽʚʭʚʠʣʴ ʧʨʠ ʚʪʨʘʪʽ ʩʪʽʡʢʦʩʪʽ; 
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t - ʪʦʚʱʠʥʘ ʧʣʘʩʪʠʥʠ. 

Ὁ i Ὁ ï ʤʦʜʫʣʽ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʚ ʥʘʧʨʷʤʢʫ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ (ʥʘʧʨʷʤʦʢ 0Á) ʽ ʚ ʥʘʧʨʷʤʢʫ 

90Á ʜʦ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ; 

Ὃ  ï ʤʦʜʫʣʴ ʟʩʫʚʫ ʚ ʧʣʦʱʠʥʽ ʧʣʘʩʪʠʥʠ; 

‡  ̨ ‡  ï ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʧʣʘʩʪʠʥʠ (ʜʠʚ. ʨʠʩ. 4.1).è. 

4.3 ʊʝʢʩʪ ʧʽʜʨʦʟʜʽʣʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤ ʧʫʥʢʪʦʤ 4.3 ʥʘʩʪʫʧʥʦʛʦ ʟʤʽʩʪʫ: 

ç4.3 ʇʂʄ ʟ ʧʘʨʘʣʝʣʴʥʦ-ʜʽʘʛʦʥʘʣʴʥʠʤʠ ʩʭʝʤʘʤʠ ʘʨʤʫʚʘʥʥʷ 

[(0Ü/90Ü)/(+45Ü/ī45Ü)/(0Ü/90Ü)/éé/(+45Ü/ī45Ü/(0Ü/90Ü)]. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʩʪʠʥ ʢʽʥʮʝʚʦʾ ʞʦʨʩʪʢʦʩʪʽ ʟ ʇʂʄ ʧʘʨʘʣʝʣʴʥʦ-ʜʽʘʛʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʘʨʤʫʚʘʥʥʷ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʽʟʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

Ὁ ; 

‡ . 

ʂʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

„ Ὁ ὄὸὦ Ȣ  

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ɺ ʜʣʷ 0,4‎ σȟπ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.2 ʠ ʨʠʩ. 4.1õ4.3. 

ʈʠʩ. 4.3-1õ4.3.3 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ Ὃ , ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʧʦʟʥʘʯʝʥʥʷ ὉȢ 

ʊʘʙʣʠʮʷ 4.2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ Ὃ , ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʧʦʟʥʘʯʝʥʥʷ ὉȢ 

5. ʉʊɯʁʂɯʉʊʔ ʆɼʅʆʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ ɿʉʋɺɯ 

5.1 ʊʝʢʩʪ ʧʫʥʢʪʫ 5.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç5.1 ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʚʽʣʴʥʦ ʦʧʝʨʪʠʭ ʦʜʥʦʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʟ ʇʂʄ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʘʨʤʫʚʘʥʥʷ [(0Üù90Ü)] ʧʨʠ ʟʩʫʚʽ (ʨʠʩ. 5.1) ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ  

ʧʣʘʩʪʠʥʠ ɔ = a/b. 

 

ʈʠʩ. 5.1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʦʜʥʦʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʧʨʠ ʟʩʫʚʽè. 

5.1.1 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: ç5.1.1 ʇʨʠ ɾ 1 ʜʦʪʠʯʥʝ ʢʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

†
Ὁ
‎ ς

Ὁ
‎ Ὁ ὄὸὦ ȟ  

ʜʝ Ὁ Ὁ‡ ςρ ‡ ‡ Ὃ Ƞ 

ὄ
ȟ

Ƞ  

ʜʝ Ὧ Ƞ Ὧ Ƞ 

ὃ ‡ ς ρ ‡ ‡ Ƞ ‎ ὥ
ὦȠ ‚ Ƞ 
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E1, E2, G12, ɡ12, ɡ21 ʜʠʚ. 4.2. 

ʇʨʠʤʽʪʢʘ. ʅʘʧʨʷʤʦʢ ʘʨʤʫʚʘʥʥʷ (0ʦ) - ʫʟʜʦʚʞ ʩʪʦʨʦʥʠ ʜʦʚʞʠʥʦʶ a. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ B ʜʣʷ ɔ Ó 1 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.1.1 ʽ ʥʘ ʨʠʩ. 5.1-1.è. 

ʊʘʙʣʠʮʷ 5.1.1 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ Ὃ , ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʧʦʟʥʘʯʝʥʥʷ ὉȢ 

ʈʠʩ. 5.1-1, 5.1-2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʻʪʴʩʷ  ʥʘ Ὃ , ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʧʦʟʥʘʯʝʥʥʷ ὉȢ 

ʊʝʢʩʪ ʧʫʥʢʪʫ 5.1.2 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: ç5.1.2 ʇʨʠ ‎ πȟυ ʜʦʪʠʯʥʝ ʢʨʠʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

† ὄὸὦ ȟ  

ʜʝ: ὄ πȟππωυς Ὀ Ὀ ωȟυψὅ;  

ʜʝ: 

ʉ= ὉǰΞSΞΞȠ  

Ὀ τȟψςὉǰΞS ρȟσρὉǰΞ πȟφτ πȟρπρSΞSȠ  

EË= E1 +2E3 +E2; 

ǚ = 16E1 + 18E3 5,06E2; 

ą = E1 + 8E3 16E2; 

Α = 16E1 + 50E3 +39E2. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ B ʜʣʷ ɔ = 0,5 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.1.2 ʽ ʥʘ ʨʠʩ. 5.1-2.è. 

ʊʘʙʣʠʮʷ 5.1.2 ʇʦʟʥʘʯʝʥʥʷ Ὃ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ Ὃ , ʧʦʟʥʘʯʝʥʥʷ Ὁ  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʧʦʟʥʘʯʝʥʥʷ Ὁ 

ʈʠʩ.5.1-2. ʇʦ ʦʩʽ ʭ ʢ ʟʥʘʯʝʥʥʷ ɽ1 ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çɽ1, ɻʇʘè. 

6. ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ʊʈʀʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ 

ʎʀʃɯʅɼʈʀʏʅʆʄʋ ɿɻʀʅɯ  

ʋ ʨʦʟʜʽʣʽ 6 ʟʜʽʡʩʥʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʤʽʥʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷ: 

ɼʨʫʛʝ ʨʝʯʝʥʥʷ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʚʠʢʣʘʜʝʥʦ ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ: çʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʡ ʧʨʦʛʠʥ ʧʣʘʩʪʠʥ 

(ʨʠʩ. 6), ʢʦʣʠ ‎ ὥ
ὦ σ ʧʨʠ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʚʠʛʠʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʫʤʦʚ ʢʨʽʧʣʝʥʥʷ ʢʨʘʾʚ. ʋ 

ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʣʦʱʠʥʠ ʧʣʘʩʪʠʥʠ.è. 

ʈʦʟʜʽʣ ʜʦʧʦʚʥʝʥʠʡ ʨʠʩ.6: 

 

ʈʠʩ. 6 ʎʠʣʽʥʜʨʠʯʥʠʡ ʚʠʛʠʥ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥè. 

ʋ ʪʝʢʩʪʽ ʧʦʟʥʘʯʝʥʴ ʚʥʝʩʝʥʦ ʪʘʢʽ ʟʤʽʥʠ: 

- ʚʠʨʘʟ ç„ȟ„ ç  ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʚʠʨʘʟ ç„è; 

- ʚʠʨʘʟ ç† ȟ† è ʟʘʤʽʥʶʻʪʩʷ ʥʘ ʚʠʨʘʟ ç†̘ è̠ 

ʋ ʬʦʨʤʫʣʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʬʦʨʤʫʣ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʫʤʦʚʘ ç
Ὃ

S
ςȟπΞρπȟè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʝ ç
Ὃ

S
ρπè; ʚʠʨʘʟ çρ ὥ

ὦ πȟρè ʚʠʜʘʣʷʻʪʴʩʷ. 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 

2025  204 

 

ʊʝʢʩʪ ʧʝʨʝʜ ʧʝʨʝʜʦʩʪʘʥʥʽʤ ʘʙʟʘʮʦʤ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʦʷʩʥʝʥʥʷʤ : çʜʝ ɽ1 ʽ ɽ2 ï ʤʦʜʫʣʽ ʥʦʨʤʘʣʴʥʦʾ 

ʧʨʫʞʥʦʩʪʽ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʚ ʥʘʧʨʷʤʢʫ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ (ʥʘʧʨʷʤʦʢ 0Á) ʽ ʚ ʥʘʧʨʷʤʢʫ 90Á ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ.è. 

ʊʘʙʣʠʮʷ 6. ʌʦʨʤʫʣʠ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʽʚ m2  ʠ m3 ʫ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ 

ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝè ʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

çά ρ
Ł

ρ ρ
Ł
ίὧὬ ȟ 

ά ρ ΞŁ ρ Ξ ΞŁ ΞΞὸὬ
Ξ
Ȣè; 

ʇʝʨʰʠʡ ʘʙʟʘʮ ʽ ʬʦʨʤʫʣʘ ʚ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝè ʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çʇʨʦʛʠʥ ʧʣʘʩʪʠʥʠ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʨʽʟʽ ʧʨʠ ὼ ὥ
ς: 

|W=|ȿ Ξ άȿ,è; 

ʌʦʨʤʫʣʘ ʚ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

çȿ„ȿ ȿ
Ξ
Ξ ά ȟè. 

ʇʝʨʰʠʡ ʘʙʟʘʮ ʫ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝè ʟʘʤʽʥʶʻʪʴʩʷ ʪʘʢʠʤ ʪʝʢʩʪʦʤ: çʅʦʨʤʘʣʴʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʥʝʩʫʯʠʭ ʰʘʨʘʭ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ὼ πȟὥȠᾀ Ὤ  ;ȡè‏

ʌʦʨʤʫʣʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ m1 ʫ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʦʶ: 

çά ρ ρ ΞŁ ρ
Ξ

Ξ
.è; 

ʌʦʨʤʫʣʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ m2 ʫ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʦʶ: 

çά ρ
Ξϳ

Ł ϳ ϳ
ρ ρ ρ

ΞŁ
Ȣè; 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ ʟʘʪʠʩʥʫʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠʢʣʘʜʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʪʘʢʝ: çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè; 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʙʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠʢʣʘʜʝʥʦ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʪʘʢʝ: çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʙʧʝʨʪʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽè; 

ɺ ʦʙ'ʻʜʥʘʥʽʡ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʽ çʇʨʦʛʠʥʠè ʜʨʫʛʘ ʥʝʨʽʚʥʽʩʪʴ ʚʠʢʣʶʯʘʻʪʴʩʷ; 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ ʧʣʘʩʪʠʥʠ ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

ç|W| = ȿ Ξὅ ὅΞὼ ὅΞ Ξ ϳ
Ξὼ

Ξ
ὅΞίὬὯρΞὼ ὅΞὧὬὯρΞὼ ȿè; 

ʌʦʨʤʫʣʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉ2 ʫ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

ç˞
ϳ ϳ

ὥ ‚ ȟè; 

ʌʦʨʤʫʣʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉ6 ʫ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 
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ç˞
ϳ Ξ ϳ

Ξ ϳ
ȟè; 

ʆʩʪʘʥʥʽʡ ʘʙʟʘʮ ʫ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʩʧʠʨʘʶʪʴʩʷ, 

ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʪʘʢʠʤ ʪʝʢʩʪʦʤ: 

çʇʨʦʛʠʥ ʧʣʘʩʪʠʥʠ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʝʨʽʟʽ, ʢʦʦʨʜʠʥʘʪʘ ʷʢʦʛʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ  

ÖW/Öx = 0 ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ -a/2 Òx Òɝ; 

(ʧʨʦʛʠʥ ʧʣʘʩʪʠʥʠ ʧʨʠ x = ɝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10%)è; 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʟʘʧʦʚʥʶʚʘʯʽ ʪʘ ʪʝʢʩʪ, ʱʦ ʾʾ ʧʝʨʝʜʫʻ, ʫ ʛʨʘʬʽ 

çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʪʘʢʠʤ ʪʝʢʩʪʦʤ: 

çʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʘʧʦʚʥʶʚʘʯʽ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ -a/2 Ò x Ò ɝ; z = 0 (ʧʨʠ  ɝ Ò 0): 

ȿ†̖ ȿ̠ ȿ Ξςὄ Ὤ ς‏ ὅ
ϳ

ὅΞὧὬ Ὧρὥς ὅΞίὬ Ὧρὥς ȿϳϳ ȟè; 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ 

ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

ç|„ȿ ȟè; 

ʂʦʝʬʽʮʽʻʥʪ çʭ2è ʫ ʬʦʨʤʫʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ ʧʣʘʩʪʠʥʠ ʚ ʛʨʘʬʽ 

çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ çʭ1è; 

ʌʦʨʤʫʣʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ çm1è ʫ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ 

ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʦʶ: 

çm1= Ȣè; 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ ʧʣʘʩʪʠʥʠ ʚ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʂʨʘʾ ʧʣʘʩʪʠʥʠ 

ʚʽʣʴʥʦ ʦʧʝʨʪʽ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘè ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʦʶ: 

|W| = ȿ χὥ ρπὥὼ σὼ φπ ὥ ὼ ȿȟè. 

7. ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ʊʈʀʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ 

ʎʀʃɯʅɼʈʀʏʅʆʄʋ ɿɻʀʅɯ ʇʈʀ ɼɯɰ ʄɯʉʎɽɺʀʍ ʅɸɺɸʅʊɸɾɽʅʔ 

 ʋ ʪʝʢʩʪʽ ʧʝʨʰʦʛʦ ʘʙʟʘʮʫ ʜʨʫʛʝ ʨʝʯʝʥʥʷ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʪʘʢʝ: çʈʦʟʛʣʷʜʘʻʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʠʡ ʚʠʛʠʥ 

ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ (ʨʠʩ. 6) ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʩʮʝʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.è; 

ɼʦ ʬʦʨʤʫʣʠ çρ Ὁ Ὁ ΞρππςπϷϳ  ʧʨʠ Ὁ Ὁè ʜʦʜʘʻʪʴʩʷ ʝʢʩʧʣʽʢʘʮʽʷ: 

çʜʝ ɽ1 ʠ ɽ2 ï ʤʦʜʫʣʽ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʚ ʥʘʧʨʷʤʢʫ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ (ʥʘʧʨʷʤʦʢ 

0Á) ʽ ʚ ʥʘʧʨʷʤʢʫ 90Á ʜʦ ʦʩʥʦʚʥʦʛʦ ʘʨʤʫʚʘʥʥʷ.è; 

ʅʝʨʽʚʥʽʩʪʴ ʜʣʷ ʫʤʦʚʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʫ ʚʝʨʭʥʴʦʤʫ 

ʥʝʩʫʯʦʤʫ ʰʘʨʽ ʧʣʘʩʪʠʥʠ, ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ç Ὁ Ὁϳ ΞςὬ‏ ψȟπϳ è; 

ʅʝʨʽʚʥʽʩʪʴ ʜʣʷ ʫʤʦʚʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʨʦʛʠʥʽʚ ʧʣʘʩʪʠʥʠ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 

ç Ὁ Ὁϳ ΞςὬ‏ϳ ρȟφè. 

ʊʘʙʣʠʮʷ 7 ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ ʧʣʘʩʪʠʥʠ ʚ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 

çʇʣʘʩʪʠʥʘ ʥʘʚʘʥʪʘʞʝʥʘ ʤʦʤʝʥʪʦʤ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤ ʧʦ ʰʠʨʠʥʽ ʧʣʘʩʪʠʥʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʧʝʨʝʨʽʟʽè ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

çȿὡȿ ὓ ΞὩ ÓÉÎ άὼȿ,è; 
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ɺ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ ʬʦʨʤʫʣʠ ʚ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè ʚʠʨʘʟʠ ʜʣʷ ˞ǰǰ ʠ ˞ǰǰǰ 

ʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

ç˞ǰǰ ςΞίὬ•ΞÃÏÓ• ὧὬ•ΞÓÉÎ•Ȣ 

ὅǰǰǰ ςΞίὬ‍Ξὧέί‍ ὧὬ‍ΞÓÉÎ‍.è; 

ɺ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ ʬʦʨʤʫʣʠ ʚ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè ʚʠʨʘʟ ʜʣʷ ˞ǰǰ ʟʘʤʽʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ: 

ç˞ǰǰǰ ςίὬ‍ΞÃÏÓ‍ ὧὬ‍ΞÓÉÎ‍ Ȣè; 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʧʝʨʝʨʽʟʫ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʪʝʢʩʪʽ ʚ ʛʨʘʬʘʭ çʅʘʧʨʫʞʝʥʥʷè ʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘ, ʧʨʠʢʣʘʜʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè 

ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ: 

çή ή ὼ ὥ ὦϳè; 

ɺ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ ʬʦʨʤʫʣʠ ʚ ʛʨʘʬʽ çʅʘʧʨʫʞʝʥʥʷè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘ, ʧʨʠʢʣʘʜʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè 

ʚʠʨʘʟʠ ʜʣʷ ˞ǰǰǰ ʠ ˞ǰǰǰʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

ç˞ǰǰǰ ςΞίὬ•ΞÃÏÓ• ὧὬ•ΞÓÉÎ• ȟè 

˞ǰǰǰ ςΞίὬ‌ ‍ΞÃÏÓ‌ ‍ ὧὬ‌ ‍ΞÓÉÎ‌ ‍ ȟè; 

ɺ ʝʢʩʧʣʽʢʘʮʽʾ ʜʦ ʬʦʨʤʫʣʠ ʚ ʛʨʘʬʽ çʇʨʦʛʠʥʠè ʜʣʷ ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ çʇʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʦʟʧʦʜʽʣʝʥʝ ʟʘ ʟʘʢʦʥʦʤ ʪʨʠʢʫʪʥʠʢʘ, ʧʨʠʢʣʘʜʝʥʝ ʚ ʦʙʤʝʞʝʥʽʡ ʦʙʣʘʩʪʽ ʧʣʘʩʪʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽè 

ʚʠʨʘʟʠ ʜʣʷ  ˞ǰǰǰ ʠ ˞ǰǰǰ ʟʘʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ: 

ç˞ǰǰǰ ςΞίὬ•ΞÃÏÓ• ὧὬ•ΞÓÉÎ• ȟè 

˞ǰǰǰ ςΞίὬ‌ ‍ΞÃÏÓ‌ ‍ ὧὬ‌ ‍ΞÓÉÎ‌ ‍ ȟè. 

8. ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ʊʈʀʐɸʈʆɺʀʍ ʇʃɸʉʊʀʅ ʇʈʀ ɺʀɻʀʅɯ  

ʊʝʢʩʪ ʧʫʥʢʪʫ 8.1 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç8.1 ʂʨʘʾ ʧʣʘʩʪʠʥʠ ʚʽʣʴʥʦ ʦʧʝʨʪʠ, ʧʦʧʝʨʝʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ. 

ʋ 8.2 ʥʘʚʝʜʝʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʨʦʛʠʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʚ ʥʝʩʫʯʠʭ ʰʘʨʘʭ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʟʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ 

ʧʣʘʩʪʠʥ ʩʠʤʝʪʨʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʽʟʦʪʨʦʧʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʰʘʨʘʤʠ ʦʜʥʘʢʦʚʦʾ ʪʦʚʱʠʥʠ ʽ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ, ʫ ʷʢʦʛʦ ʧʣʦʱʠʥʘ ʽʟʦʪʨʦʧʽʾ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʣʦʱʠʥʦʶ ʧʣʘʩʪʠʥʠ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʡ ʚʠʛʠʥ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʝʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʣʦʱʠʥʠ ʧʣʘʩʪʠʥʠ. 

ɿʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʧʣʘʩʪʠʥʠ ʟ ʽʟʦʪʨʦʧʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ.  

ʇʦʟʥʘʯʝʥʥʷ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ʘ ï ʜʦʚʞʠʥʘ ʧʣʘʩʪʠʥʠ, ʤ; 

b ï hʠʨʠʥʘ ʧʣʘʩʪʠʥʠ, ʤ; 

ŭ ï ʪʦʚʱʠʥʘ ʢʦʞʥʦʛʦ ʥʝʩʫʯʦʛʦ ʰʘʨʫ, ʤ; 

h ï ʧʦʣʦʚʠʥʘ ʪʦʚʱʠʥʠ ʟʘʧʦʚʥʶʚʘʯʘ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

Ebl ï ʤʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

ɡ12(bl) ï ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

Ecore ï ʤʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʾ ʧʨʫʞʥʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʘ ʚ ʧʣʦʱʠʥʽ ʽʟʦʪʨʦʧʽʾ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 
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Gcore ï ʤʦʜʫʣʴ ʟʩʫʚʫ ʟʘʧʦʚʥʶʚʘʯʘ ʚ ʧʣʦʱʠʥʽ, ʥʦʨʤʘʣʴʥʽʡ ʜʦ ʧʣʦʱʠʥʠ ʽʟʦʪʨʦʧʽʾ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ, 

ʇʘ; 

ɡcore ï ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʟʘʧʦʚʥʶʚʘʯʘ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

p ï ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʅ/ʤ2 ; 

w ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʨʦʛʠʥ ʥʝʩʫʯʠʭ ʰʘʨʽʚ ʧʣʘʩʪʠʥʠ, ʤ; 

ʭ᷃, ᷃ʫ ï ʤʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʥʝʩʫʯʠʭ ʰʘʨʘʭ, ʇʘ; 

Űxz, Űyz ï ʤʘʢʩʠʤʘʣʴʥʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʘʧʦʚʥʶʚʘʯʽ, ʇʘ. 

ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 8.2 ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

ρ ‡ πȟππυ ʧʨʠ ρ πȟσ ʠ 0,01 πȟυȢ  

 

ʈʠʩ. 8.1 ɺʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠè. 

8.2 ʊʝʢʩʪ ʧʫʥʢʪʫ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

ç8.2 ʇʨʦʛʠʥ ʧʣʘʩʪʠʥʠ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ x = a/2, y = b/2 ̔  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ȿὡȿ ȟϳ ϳ ά ȟ   

ʜʝ: ά В В ρ ϳ ρ ϳ
Ξ ΞΞ

ὯὧὬὶὬ ίὬὶὬȠ  

Bll = ; 

2h - ʪʦʚʱʠʥʘ ʟʘʧʦʚʥʶʚʘʯʘ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ; 

m = 2i + 1, n = 2j + 1, Ŭ = ḿ /a, b = nˊ/b; 

r2 = Ŭ2 + ɓ2, r1 = rk1; 

k1 = Ƞ 

d = (h+ ὶὧὬὶὬ ρ Ὤ ‏ ίὬὶὬȢ 

ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʥʝʩʫʯʠʭ ʰʘʨʘʭ ůx ʽ ůy ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ x = a/2, y = b/2 ʽ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

|„ȿ ȟ   ά ȟ 

m2 = В В ρ ρ
Ξ ΞΞ

‌ ‡ ‍ ὶὧὬὶὬ‏ ρ ίὬὶὬȠ 
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ȿ„ȿ ȟ ȟ ά ȟ  

ά В В ρ ρ
Ξ ΞΞ

‍ ‡ ‌ ὶὧὬὶὬ‏ ρ ίὬὶὬȢ  

ɼʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʘʧʦʚʥʶʚʘʯʽ Űxz ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ x = 0; a, y = b/2; ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ȿ† ȿ Ƞ ͵ ά ȟ  

ʜʝ: 

ά В В ρ
Ξ
ίὬὶὬ ὧὬὶὬ ρ  

ɼʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʘʧʦʚʥʶʚʘʯʽ Űyz ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠ x = 0, y = b/2 ̔ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ 

ȿ† ȿ Ƞ Ƞὦ ά ȟ  

ʜʝ: 

ά В В ρ Ⱦ
Ξ
ΞίὬὶὬ ὧὬὶὬ ρ Ȣ  

N ʧʨʠʡʤʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʨʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʩʫʩʽʜʥʽʭ ʯʣʝʥʽʚ ʯʠʩʣʦʚʦʛʦ ʨʷʜʫ ʩʪʘʥʦʚʠʣʘ 

ʥʝ ʙʽʣʴʰʝ 5 %. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ mi, i = 1,5 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʟ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʪʘ ʬʽʟʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ùŭ = 5 ʽ ɡcore = 0,38 õ0,4 ʥʘʚʝʜʝʥʽ ʥʘ  

ʨʠʩ.8.2-1 ð8.2-15. 

ɼʣʷ ʽʥʰʠʭ ʟʥʘʯʝʥʴ ù‏ ʽ ɡcore ʢʦʝʬʽʮʽʻʥʪʠ mi, i = 1,5 ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʚʝʜʝʥʠʤʠ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ 

ʬʦʨʤʫʣʘʤʠ. 

ʅʘ ʨʠʩ.8.2-1 ð8.2-15 ʚʝʣʠʯʠʥʠ ɔ ʽ ɖ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

ɔ = a/b; 

ʈʠ = Ȣè 

ʈʠʩ. 8.2-1 ɼʦ ʦʩʽ m1 ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çʤè; 

ʇʽʜʧʠʩ ʧʽʜ ʤʘʣʶʥʢʦʤ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ: çʇʨʠʤʽʪʢʘ: ʋ ʢʨʫʞʝʯʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ 

ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ 

ʈʠʩ. 8.2-1 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m1 ʧʨʠ ɖ = 100 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-2 ɼʦ ʦʩʽ m1 ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çʤè; 

ʇʽʜʧʠʩ ʧʽʜ ʤʘʣʶʥʢʦʤ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çʇʨʠʤʽʪʢʘ: ʋ ʢʨʫʞʝʯʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ 

ʈʠʩ. 8.2-2 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m1 ʧʨʠ ɖ = 400 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-3 ɼʦ ʦʩʽ m1 ʜʦʜʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʴ çʤè; 

ʇʽʜʧʠʩ ʧʽʜ ʤʘʣʶʥʢʦʤ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çʇʨʠʤʽʪʢʘ: ʋ ʢʨʫʞʝʯʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ 

ʈʠʩ. 8.2-3 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m1 ʧʨʠ ɖ = 800 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-4 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʋ ʢʨʫʞʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ, ʤʤ, ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ. 

ɺ ʦʚʘʣʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ, ʜʣʷ ʷʢʠʭ 

ʛʨʘʬʽʢʠ ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʘ ʽ ŭ ʟʙʽʛʘʶʪʴʩʷ 

ʈʠʩ. 8.2-4 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ɖ = 100 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ a, ʤʤè. 

ʈʠʩ. 8.2-5 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʋ ʢʨʫʞʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ, ʤʤ, ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ. 

ɺ ʦʚʘʣʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ, ʜʣʷ ʷʢʠʭ ʛʨʘʬʽʢʠ 

ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʘ ʽ ŭ ʟʙʽʛʘʶʪʴʩʷ 

ʈʠʩ. 8.2-5 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ɖ = 400 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-6 ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ: 



ʇʨʘʚʠʣʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ  ɹʶʣʝʪʝʥʴ ˉ 6 ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ 
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ʋ ʢʨʫʞʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ, ʤʤ, ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ. 

ɺ ʦʚʘʣʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ, ʜʣʷ ʷʢʠʭ ʛʨʘʬʽʢʠ 

ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʘ ʽ ŭ ʟʙʽʛʘʶʪʴʩʷ 

ʈʠʩ. 8.2-6 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m2 ʧʨʠ ɖ = 800 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-7 ʇʽʜʧʠʩ ʧʽʜ ʨʠʩʫʥʢʦʤ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çʋ ʢʨʫʞʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ, ʤʤ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ. 

ɺ ʦʚʘʣʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ, ʜʣʷ ʷʢʠʭ ʛʨʘʬʽʢʠ 

ʢʦʝʬʽʮʽʻʥʪʘ m3 ʧʨʠ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʘ ʽ ŭ ʟʙʽʛʘʶʪʴʩʷ 

ʈʠʩ. 8.2-7 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m3 ʧʨʠ ɖ = 100 ʜʣʷ ʪʨʠʰʘʨʦʚʠʭ ʧʣʘʩʪʠʥ ʜʦʚʞʠʥʦʶ ʘ, ʤʤè. 

ʈʠʩ. 8.2-8 ʇʽʜʧʠʩ ʧʽʜ ʨʠʩʫʥʢʦʤ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʪʝʢʩʪʦʤ: 

çʋ ʢʨʫʞʢʘʭ ʧʦʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ŭ, ʤʤ, ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʪʨʠʰʘʨʦʚʦʾ ʧʣʘʩʪʠʥʠ. 
















